PNUN3NKAIDAH
TPAKTUKYM

MEXAHVKA
BA MOJIEKYJISIP PU3NKA

Mpop. B. 1. UBEPOHOBA Taxpupu octhia

A. T. BEJMIHKUH, I'. 1. MOTYJIEBUY,
E. C. HETBEPHKOBA, H. A. SIKOBJIEB
TY3HIUT AH

KAPTA BHUUTAHNAH PYCUA m(knmm
HALWPUIA MYBODPHK MKKMHYH HALPU

PCPCP Oauil sa Maxcyc ypma mavaum
MUHUCIMPAUEL YRUBEPCUMEMAAD YR
Jrys Kyaranmacu cuamuda pyxcan aneam

< KUTYBUY» HAUIPUETU
Towkeur—1973

www.ziyouz.com kutubxonasi



“wenepisentan ppankara Garumianran 6y YKyB Kyamanumacw
YU eT wa eLarornka HHCTHTYTaDMHHAT QH3HKa Ba (H3KKa-
Matear i GnkyaALTCTAAPHITINT YMYMHA H3KMKa Kypcu Ba Pu3HKa
HP AR IIRY MIL NPOFPAMMAIAPITA MOCAAIWTAPHG Ty3wiarad. by kutoG-
i Vi oanfh YKy 10pTAAPHHANT CTYACHTIIADH YMYMHIA (u3HKaiaH
Acvun annnn sa 6y Kype 1034CHAAH CeMULIap MalryJoTaapuia
Ko g Gisan Gupra waxcad Gaxapuuaapu Jo3uM Gyarad
A nepusenaa wiviinpaaap (Mawmgaap)uunr raBcudaapu Gepuarat.
Mo yimmepenreriiinr GusHka  UpakTHKyMHAA Kyiuaran Ba
RATC Dt LBOMIRA cTyenTaap OuaaH yTKaswldajauran Maliry-
At ety aMaaril Kuxataan cunab Kyprarai skcnepuMenrasl smaca-
Awcap ancipy XaM kupuTrarad. Xap onp Basudanunr rascuduia
LI XOAHCalMHT MOXHATH KHCKka Oaén atnaran sa 6y
v uteann Garadena 6aén srrad afabuéraap HOMH  KycaTHAras.
M.caaminr tTascnduaa Maskyp XOAMCaHM Yprammuira acoc KHIu6
OGN OKCHCPAMEHTA] MeTon TYJAuK 6aéH srtuaran, ulaaTHaaiu-
Vil alapaTaap, Ky3aTUIl Ba yaYall ycyaJapu TYFpPHCHAa Mabiay-
Moranp GepHATan, ITyHMNTAEX, S5KCIEePHMEHT HaTHXKadapuny nuiiab
unnhin Konjtanapy Gaéu stuarail.

Myananmannnr SupuHun roMHra ¢H3MK MexaliHkKa acocjapura
onCL 4 aKcHepitMenTaa Macasa, MOJeKyasp (u3NKa Ba BaKyyM Tex-
nuacn acocnapura oud 31 sxcnephMeHTad Macada TascHpIapH,
WKk Basiganapau GaxkapHulfa HaTHxanapum umiab  uM-
mitiLig Kepak  OyaaauradH GH3HK KaTTaJHKAApHUHT 2KaABadaapu
rupiparan., Kuro6aa rascua stuarau apabuéraap pyixatn Oauit
e MNXCYe §pTa TabJMM MHHHCTPJMTHHUHT yHUBEDCHTET Ba mneA-
WICINTYTILD YYYH DPYXCAT 9Tral YKYB KyJJlaHManapuH{ Y3 HuMra
oL,

€1 Wararesncrno «Hayka», M., 1967,

V' o¥mmrymine nsipubru, pycuagan tapxuma, T., 1973
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Mkknnuy namp 69au6 unkaérran 6y kuto6 M. B. JloMonocon
nomupard Mocksa JaBnar yHuBepcutetH ¢u3uxa pakyabTeTH yM}fi
Muil ¢pHsHKa KadelpacH XoAMMJAapHHHHT Kyn HHJAJHK WIIH caMmapa-
CHIND.

Knro6 ¢u3nka NPaKTHKYMHHHHI' NporpaMMacHra MyBOQHKJall-
THpHO é3uiran 6Yau6, MockBa yHHBeDCHTETHIHII Te3 KaMoJa Tona-
€rran yKyB ¢usuxa JaGOpPaTOPUSACUHMHT XO3MPrH axBOJHMra MOC Ke-
Jaiu. :

MIY ¢usrnka ¢axyJbTCTHHHHI NpakTHKyMuja KyAuarauw YKy
BKCIEpHMeHTaJa BasHdaJapHHUr aCOCHH TypJAapHUH KHCKaua Tas-
cuaad yramus. TIpakTukyMaa yu xua wmaap Gepuarad: Gynap, Gu-
pHHuMjlaH, CTyJAeHTHH ¢dakaT afpuM acGobaap (MacalaH, HOHHYC,
0anICTHK TaibBaHOMETP, KaToJ BOJBTMETP Ba X0Ka30) OHJIAH Ta-
HHIUTHPHIIHY KY34a TYTraH yadallira oujl HILTap, HKKHHYHAAL, [paK-
THKYMHHHI 4acOCHH KMCMHHH TalUKua 3Tran Wnyiap; Oy uumaapaa
cTyAenT GHPOpP (PUSHK MHKAOPAAPHYU YJuall ycysasapiiiu y3gamirTu-
paian Ba anuk yauawaap Guaan 6up Karopia ¢usnk xoaucasap 6u-
nan raumwaas. Huxont, myugail nuwrap Gopkn, Gynapia CTYJEHT

MyMItil Tap3aa Gabin (pU3NK XojHcasap Gian waxcall TalKHagy.
{Syu;wii xodaa (Asorajpo connnyn anngaai, Mexanik MoJedana Mo-

JOKYLEAAPIINIE Teanukaapinra  KapaG rakcHMianuilny, saeMeHTap
aapsin Mupagiken yeysn Guiian aluiaall, FHPOCKOMITHHT [poIlec-
CISICH B NOKi30) cTydent Basudaun GaXapHIIM BaKTHAA YHHHI
UK HATIDKAJAD OJANIHI KYTHII KUK, :

[IpakTukyMuunr xamma 6yauMiaapn xaM Gup xuaga Mydaccan
épirnaran amac. Mcexaunka Ba Modekysasp ¢HsHKa GyaHMaapuxa
SKCHEPHMCNT KYAHII KHAHHJAKIA IUYHAAKH, XO3HPrd yadam ycysna-
PHUMHT KYNUYHJHCH 3JAEKTpra OMJ MHKAOpPJAply judaiira §Tuuira
acocnananu. Uly Gunan 6upra, Mama my GynuMmiaappa umJaérrad
O6npHIYH KYPC CTYAeNTIapHHMHT KaTop 9JeKTp yiuoB ac6ob.a1apu Ba
cxemanapunad ¢olzalaHulIy Makcagra MYBOQHK dSMac, uyHku 6y
X0ARa Yavam KypUIMaCHHMHT MYPakkaGauru ypranuaaérran xoau-
CalIMHT TYFPH TYWYHHJIHLINTA XaJaKuT GepHLIN MYMKHH, :
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Yipaxkinkymuoarn afipnm sasmpanapuuar xaxmu Gup xua smac.
K somapiae  aitnig 6up Kypuamaaa OHp KaTop MallIKaap
Gt MyVAMKIL DY MOmIIapuiur XaMMacHHH XaTTo OJTH coat-
e O ALHNCYJ0 TGy GaaRapIIINIHT uaoXu kYK, Jlekun 643 Gap-
WOV MK TAPIIIT TaBCIpIIH KHTOOra KUPHTAMK. YKHUTYBUMHHIIT
KOCATYOI L KILLIANEE i Ma3Kkyp KypHaMajia xap OGup CTYAGHT
Oum apec i a i St XazKMIiHn 6earadaalimip.

i upakrikyMit €3Hwija aBTopaap Ma3kyp KHToG CTyaedT-
AAPUIL e K YOTILE INUTRLLAAN 0301 KHAMACAHTH Ba ¥3u yMy-
Mo oo RYPCeIan AapciaukKa afiaanud KoaMacaura xepax aed
yvucetagrap, Hlynsnre yuyu eryaecnr vmng 6axkapumpna OHAHIUY
vapp o stan sapnii Macagadaap (arap Oy macadaagap X03Hp Kelr
vapy b apeaskaapudur éuponracuaa 6aéu atuarad 6yaca) sa-
Gup o TABCHpHTa KAPUTHAMAAY. JlekHlI NpaKTHKYMHHHT Kartop
s it a3 Ha3apHi MacaJanapiy apeaHKaapAaruian My-
drccaapoy Kapa6 WHKHIOEY Tasab KWaIad 6kH aapcaMkiaapaa 6aéu
vt MaTepIaa yerapacHiaH Taukapura unkiH. By xoaaa Basu-
onapunnr rascudura nasapuil Macajadaap Kywno6 Gepuaan. by-
s oknbatiaa sasudanap taBcHGH MaDLJAYM Aapaxana Xap Xui
Gaen 9THAL. .

ik MHKAOPAApHY YJuail Ba HaTHXKaJapHH HiLaald YuRumIza
gtk OGupankaap cucreMajiapupad TYrpu doHTasanMLIHAHT axa-
Mil I KaATTA.

NXosuprit BakTaa GusHK GUPAMKAAPHHNT SANry Kabysa KHAMIrag
X.onupo (CH) cneremacuuu cryfleHtaapra ypraTulll xam OpakTH-
ty oo siMMacira oxaanagd.  WMyndur yuyn kuro06 oxHpHIA QHIUK
ORPANKAQPUNNT XKajaBaadapu GuaaH OGuUpra SHTH XadkKapo OHpJIHK-
cals oatr Kaasaau Xam Gepuarad. Hlynwm nasapia TyTHIN Kepaxk,
U nTHKYMAa HULIOBYH CTYACHTVIAp (ofjajaHafiuran Kym Aapciauk
1o CHPABOUNKKAAD GUPAUKIAPHAHT 3CKM CHCTCMANapHHA WMUIaTanu.
1 rydaiiam 643 xaM xuTo6ia OGHPAMKJAAPHUHT 3CKH CHCTEMAJapH-
un o eagnalb goaumra maxOyp OYJAMK.

Kurebupnr Oy Hamipd  OAJRNTHCHAAH aBBajo iy Owian dapk
Ve cUike, Oy namipura 6up Katop anrd Basu(aidapHHHT TaBCHU
v et XaKMn opTHG KeTrauaurd tydaiag xutob Oy naupuaa
vornocomra OyannIn:  GupHnud ToMra  MyKaajgnMa, McexanHka Ba
WD (u3nKara ouj Basudasap, HKKHIUM TOMra 3J]eKTp Ba
G 0E 1. 0IL BA3Hgaaap KAPHTHIAM.

[oinr U TOM1A IKCNEPHMENT XATONapHIIM  XHcoOaal TOmHILra
Lovocrmeasos anvarnna Kaditagan upuaadan (B. WM. Msepowosa)
v toon sinrn paawdannnr (Mexannkanad 9 Ta Basupa Ba MOJCKY-
o b eianen 6 ta pasnda) tascudu Kywuazu. Dop gartop Ba-
At AN BA KWRMUadap KAPHTHALM. nry pasudanap-
w51 Dok (12,13, 15—17, 23, 25, 26 Ba 30), I1. C. Byaxun
i ieonn, o), 1L Baciaiees (58), H. T Kanasuna (35), B. B.
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Kepsgennen (39) umaab unkau. 62- pasudanunr rascudunn I1. C,
bLyakmn 6yrynaaf Kaiita uwaab uaknau. A, B. Yerusosa 34, 59- Ba-
Apanapra KaTop KVWHMyanap KHPUTAM Ba KHTOOGHHNT MYKaiJiu-
macHin kafita nmwsawga H. A, SlkoBnes Guian OHMpra KaTHauigd.
1. A. SIkoBaep Oymnjgas tamkapu, HrH 12- :agsaa TysuG Gepau.

KurtoGHunr aBTOpaapH Ba peflakTopH BasudanapHd Ba yJapHUHT
tuscH@Iapuny SXINKIAITa KapaTHaraH UKD Ba MyJoXasajapuu
aiitran kadeapapars kyn yYpToxnapHHur Macaaxaraapupgan dofina-
Jgunanaap. Dy Kumimjaapiuiur xaMMacura TamIakKKyp W3X0p KUAaMHs.

IluxosT, OMpuHyM TOMra Kupran Basudajap TABCHpHHM €3ran
apTopnap pyfixatuuu xearupamus: K. I'. Axmerasnos (33), A. B.
AdanaceeBa (62), A. I'. Beassukun (1, 3—5, 10—18, 20—26, 28,
30—32, 34, 451, 48, 50, 54), Il. C. Byakuu (37, 39, 55, 56, 62),
E. H. Bacuares (58), T. C. Beanuxkuna (19, 61), A. I1. 3ssiruna
(64), H. I'. Kanasuna (35), E. B. Kapuaruna (27, 4]1), B. B. Kep-
wenuen (39), E. ©. Kypuuuna (44), A. A. Jlyuuna (53), B. K. ITe-
Tepcon (18, 28, 29), A. A. ITomepauuen (43), U. U. ITonoBa (42,
63), 4. A. Typomckuit (38, 54), A. B. Vcrunosa (49, 59, 60),
E. A, UYersepukosa (92 46), H. A. fIxosaes (57).

B. . Heepouosa

1 Sxeneperent xVinmta A. 11, Munaes karnamram.,
¥ OxenepeMenT Kyfnuwya I'. B. Acranos Kathalrai,
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KHPHII

Ta0Gunér WIMHIMHT SHT MYXHM CoXajapHian 6mpu Gyarad ¢nau-
Ko TiKpHbara acociaHran dasaup.

(DusHK XoAuCaNapHHHT KOHYHHST/IApDMHHM aHHKJAIl COXacHIArTH
AacTAaOKM HIU Xy3aTHIOAHpP. AMMO, HAMHA Ky3aTHIN YHYaJHK
ocou Ml sMac. bupop PuIHK XOAMCAHMHT KOHYHMATIAPHHHU GHJIMLI
yuyn Gy XOLHCAHHHI HT MYXHM 3AeMeHTJIapHHH aHHKJal OJIHII Ba
1y Xxoauca 103 GepaérTran IapPOMTHH MYMKHH Kajap yaraprtupa Ou-
JL, S'bHY YHH OAJWH Ky3aTHIUJal 23 KCNEepDHMEHT KHJAHINT A
yra Guanw Kepak. HIyuunr yuys Xxogucaiusr yauab 6ynaguray MuK-
Jopili XxapakTepucTHKaNapUHNH TONHII BHX0ATA2 Myxumuaep. Kaficu
XapaKTepUCTHKaJaplm Kainjah KHau6 Ba KaHiafl acGobsap €pllaMu
Ouaan ya4alldMu3 Ba MMKAOPHH KOHYNJapHH Kaljak KuJaud anug-
AAUMASHE GUING OTUUIHMH3 Kepak. YJauaHaérraH MUKIOpJapluHT
Gab3nnapu y3raprauia GOWKAJTapHHHHT KaHAA% Y3rapHIIMHN Kypca-
TaJiNTaH MUKJODHH KOHYILTapHH TONWIN SHT MYXHM Macajajapnan
Gupujup, Pusuxka (gaHuga SKCIHEPAMENTHHHI HaKaLap MyXHMJAUTH
my alitJaraniapjian ouuK KypHHuO typubau.

JuajexTHk MarepuaJu3M SKCHEePDHMEHTHH O6YyTYH HA-
MUl 6HJIHI NPOHECCHHHNT 3apyp OHp KEHCMHTHIA
Je6 kapahau. Vamuli 6uauin npoueccuiin yMyMan cxeMa Ttap3uja
Kyfijary yura acocuit KucMaaH ubopat geliuil MyMKHIL:

1. HOpox aTuw, AbHA TEKWHUPHIaéTral XOAHCAHK Ky3aTHI AYau
Ounau pactnabky Yprauui.

2. ¥Ymymaawrupuw, b Ky3aTHIWIAAH TONHATAN afipUM HATHKa-
Aapun 6up-Onpu Guaan Ba OJLUHAH MabiayM 6y.aran dakraap 6u-
Jdan foraafindran xamua yaap opacugaru Myasiin MyHocabaTiapHu
(pnanxana Oy Mynocabataap acocan MHKJ0pHI GYi1aau) Gearuaos-

mr apasns aspatvw. Bynna ypranuaaérran Xoaucamunr sHr My-
VM KHCMINIH 2XXpaTu6 OJHIN MaKCaZHAa MKKHHUH HapaXxKajdH XaM-
AL HEPT-INAPONITAAD HMKOH Oyiaranuua O6yTynjad raumja6 iobopu-

KHELUR

byoait yMyMIalITHPHIL NpoLEccHAa, KYnuH4Ya, KyWuM4a Mab-
Avsataap Kepak 6yan6 xowmaayu; 6y KympMya MablyMoTaapHH TO-
foar vavie Hue KysaTHaap YTkasujaau €KkM Maxcyc taxpubanap
IR
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Kupim 7

3. hapasusnune rrpusueuny npakrTukada k1 XaKkuKHi wapout-
ey raxkpnbana, by nactiab rtawaad o6opuiaral HKKAIYY gapa-
AHI XaMMa 1JapT-ulaponTaAapHH ybTHOOpPra OJraH XoJdaa TeKuu-
punt. Arap rexmupuul nxoOui HaTHKagap Gepca, 6y TEKWIHpPHIL
¢ispasusiuy Hazapua gapaxacura Ba Oy ¢apasusira acocjaanuub uu-
WapuiIran MyHocaGaTAapHd KOHYH jAapaxacura Kyrapagd.

B. H. Jlenun: «MaTepHanuct, HUCOI NPAKTHKACHIHHI «MyBad-
(haKHATH» TacaBBYDJAPDHMH3UHHT OM3 MAPOK KWIa/JHram Hapcanap-
nnr 06beKTHB TabHaTHra MyBOMHK KeJAMIIHHH HCOOT KHJIaxu, ac6
Onanu»,— ne6 ésanu').

AMMoO 6upop XozHcara TeruiUad ¢dapasusiny TaxprHOGana TeKmiu-
pim GUaaI WY XOMHCAIM HAMHUN XHUXaTAaH OUIUL NMPOICCCH TaMOM
Gyaap skaH fel yidnam spaMafian. Mabaym BakT yrraijgan gefinu-
'l SNITH Ky3aTHULIap Ba siNTH TaxXpHOasapiad OJHINaH HaTHXKaJap
OJMII ApaTHUATAN Hasapusra Kapama-kKapmu 6yiaub Koaaad Ba xam-
Ma daxTnapuy SINTH HyKTaH nasapiad Kapad uyuKHImra maxoeyp
Kiagn. By xoama dau tapagxkn@ruuuHr Myadisin G0CKHUMlA SHIH
Ba amya TYAapox Hasapusa nafgo 6yaanu, 6y surg uasapus xau
BaKTH Keub sinafa MyKaMMaJpox Hasapusra ypun 6§matu6 Gepaau
Ba X0ka3o. buaui npouccen uekcHs pasom sra Gepajiu.

Jlenun: ..«HaM-dan tapagkuéruparu xap 6up GOCKHY  aBbCOAIOT
XAKHKaTHHHT Oy MaMyHra SINTH 3appaJgap KYWajaH, JeKHH Xap Gup
WMHA KOMAAHUIT XaKHKaT HxoHpacH 1ucOui  6yaus, OuauMuuur
sinana ycub Gopuiun O6mJaaln rox KeHrahud, rox Topafné typaau»?),—
ne6 éarain agu. -

Byunan kypuuub typuGiuky, Taxpuba HAMHI TeKIHHPHIUHHUT
fIKKalo-Arola BOCHTAacH OyJmaca xaM, aMMO y, afllinKkca XaKkMHKar-
npar Man6an Ba Kputepuiicn cudartHia xad KHAYBUM axaMHsITra
a1aaup. Mana myunsr yuyn xau, Gupop Taxpubann Gaxapynuau
Klilrdra AOMMO FOSIT KaTTa MACDLYJHAT IOKJAalajH, UYHKH TErHiLId
nasapusAIANT TaKTHPHIHHA 3Mac, OGaaKH Myalsan aasp uuuga dan-
HBIE Kafl AyHaduiga Tapakkai 3TULUIM XaM YHHND XyYKMUra GOFIuK
Ovaub koaany; puanka Tapuxuia 6ynnait xoaaap xKysa xkyn 6yJarar.
By maceyaunar oannuran naThxkajgapraruia Teruunin 6yaub xoamad,
GadkH, 3HT MYXHMH, TaXpHOAUUUr Kanlal Tadkiil KHIHIHILATG XaM
TOANTYKIAHAHD.

DKenepuMeHTHH HMKoON Gopuua wryigail YTKasHil Kepakky, yuia
XaTonap UMKMILH ¥ €KAa Typcun, 6aikd YIMIT HaTHXKAJApHIH Xap
XN TAJKHI KUJTHLIra XaM dya xViinavaianran Gyocuir

lllynpa# xuano, 613 QUMK SKCUCPHMCHT HAMHHA GUANIUIMHT BO-
enTasapuial OHpH SKAIIATHEA alBKJIajAHK. AMMO (DH3HK 3KCIEpH-

1) B. M. Jlennu, MaTepuaanay a SMNUPHOKpHTHIM3M, S'3xasuamp, TolKent,
1950, 143- Ger.

%) 3, M. Jlenwun, Marepua/iusm Ba SMUMDHOKpRTHUWM3M, Y3zapuamp, Temkeur,
1950, 137- Ger,
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8 KHPHI

MCHTIONIC KNP IPAKTHKACHAATH TaTOHMKH éNFu3 WYHMHT §31
GOt it wetapasiinG Kosnmasigm.,

L onopitie k¥peatil YTAHKKA, QH3HKaHMHT TApakKUETH Tex-
PRGN apiakKkueTira OyTynaail  GOFJAMEK Ba, aKCHIUa, TeXHHKA
NN, Cnanba G, annk dannapuuur, 6uno6apun GpHUHKaHHHT XaM,
TAPNIRWHC T QCOCHLATHIIE PHBOXKJIAHHIIE MYMKHIL. XaKHKa1aHn Xau,
TENIIAII OUD KATOP TAPMOKJAAapH, YMyMaH oarasja, GpusukKaunur
TVPAN CONICTAPHHENT TaDAKKHETH HaTHXKAacHAArdHa SIpaTWAH-KY,
i, stpo meprisicugal gofizananniy 6uaan 60FAUK OYIraH Tex-
Ka Oy Micoaaup. PH3MKANMHT TeXHUKara KHpa GOpHIIHAArH
Oy npoteceli (PH3NK SKCIEPHUMEHT XaM FOAT MYXUM posb YiHafdau;
avainia Upranran xoAucagapian aMajdia ¢oipalaundimian oJAgHH,
(v NoIC1ap Kanjaafl mapouTia  TaTOHK STUAHUIK J03uM Oyica,
vaipin niynjail KoiKper mapouTAa TeKIUHPUO KypHul Ba 1wy HyA
O, ojatha kyn Oyaaanran kymunmMua cababaapuunr HMKOHuR
LW npaapiin xucobra oauul xepak. Dy Texwmprm xynuuva, Te-
tanne (pH3HK 3KcnepuMenT épaaMuia amadara ouldpuAaii.

byupau ramikapu, MOLZAHHUT TYpPJAU Xoccajdapuuu HPOAAIOBUH
sap xua (pusnkasuil fouMuiiiapun (yarapmac GH3HMKaBHil KATTAJUK-
Aapiit) GUANIUNHIT XaM TeXIHKaja JKyjla KaTra axamusta 6op. By
Avnsifizapnn xap raa xucobsgawr fiyau O6uaau TONHII XaMMa BaKT
myuki 6ygasepMaiiay €xku Oy Hul, Macajaan, XaMuwa Te3 Ba Te-
Adisett 6YaapepMaiiay. [Iyuunr yuyn xaM KynuHiauk xoanapaa 6y
AOUMHIIAD TerHWAH (H3UK 9KChepHMelT €épiaMuga yadad TolH-
RHHUR

lnxoar, mwynn Kahg KWAaMHU3KH, QH3HK 3KCNEPHUMeHT (u3HKara
wiin Gyaran Tabunér ganaapuiuur OUp xaHdacuxia, KyMaanas, Mme-
vonKaaa, XuMUsaaa, GHOJOTHA A Ba luysaapra yxwamJapia TeKIH-
P kypoau cudarnia xaM FOAT KaTTa axaMHusTra ara.

VYauawra poup ymymuil ranasap. Pussukagad YTKasHAaAHran
JALLTHI MALUFYJOTAAD (PH3KKALN SIHTH YPTaNYBYH KMIUMIAD YUYH UK~
R OAGIRCAAHE Ha3apia TyTafu: OHpHHuUBIal, CTYAeNTAaPHHHT MYXHM-
jok aeOo6aap Orsan TaHIUHIUHTG Ba GH3WKajdard aHuK Yadamsaap-
nHnE icocHil yeysaapuHy Ypraiuuiara HMKol OepHil; HKKHHUHAAH,
1Tacianir 6ab3n OMp XoAMca Ba KOHyIWiapH 6unan 6aradcumipox
T NMKoHus TR Oepui, wynku 0Oy XoAillca Ba KOWYINapHu
TLapoy IVIIYHHIT yayn QH3HKA JeKUMSICHIAATH JIeMolCTpauusiiap-
W L s oJla etapan aMac. lapun keiigury Typaary Basudanap-
roovorniietap YTKaspaca-aa, yaapHaur acocuii Makcain TypPad MHK-
fop tapin yauanl amac, 6aake Iy XOAHCAHWHT V3HHIK YPraHHIIAND.

Pvnovan naupatap kymaacura Asoragpo couuiuu Ileppen yeyau

o aunwda (60- Basuga), 3JCKTPONHANT  3apAAHHE aUHKJA

(1 vesan 67 sasida) Ba Katop Ooumka Basudanap KHpagH.
Lo btk yaavanr — yauoB  Gupauru cudartdga xadya

KWiommatan na Oy KATTasnk OnJgad XHHCH 6Hp 6§'Jll‘all KaTrTaJ ik~
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KMPHUI 9

uhnr yauapaérral KaTTalqHKAaH Heya MapTra KaTTa-KUYHKIHCHHH
Ouwanmanp. Myahan 6up karrajukun OeBocura yauaw, ofaTaa,
KaMiaH-KaM Xoasapaa OynajaH; MacajaH, Y3yHJAHKHM GeBocuta
macwiTal Ouaan yAuam, Maccanu Taposupa TOpTHIU Mymxuun, Kyn-
YHAHK X071sapia, H3Janaérray MHKAOp aMmac, 6ajku y OuJgan Mab-
Jym MyHocabatyiap opkaJi GOFnadran 0oImIKa MuKJIopJdap GeBocura
yauauagp; Oy MyHocabaTiap 3ca KysaTHJaaéTran xojucajdapHuur
Kollyliapuaan KeaTupud uMKapuaadH, Hajdapaérral KaTTadHK 3ca
XOAHCAUUNT KOIYHHHH HpOaaA0BUH €KY Yauanray KatTaaukaap Gu-
Jlad uaaanaérrai KaTraJHK opacuiard Mmylnocabataapus upoaaioBuy
(¢opMysaara KMPYBUM KaTTaJMKJapHH GeBOCHTA yjyawl HaTHXacura
acocan xHcobaah tonuaanud. MacagaH, OFMPJAMK KYuH Te3JaHHLIH
MasiTHHRHANT MabayM (opMmyJaacura acocaH MasiTHHKHHNT y3ynJad-
THra Ba YHMHI TeOpaHUIU BaKTHra Xapal TONMHJALH; CYIOKJIHKHHHE
HYKK HiiKaganum ko3dguuuents CToKe yeyauaa tyiaérran mapya-
HUHT AHaMEeTPHIIH Ba YHUHT Kapop TONraH TE3JHIHHHM yauyam Guaal,
fbHY Macodha Ba BaKTuy Yavall Oujad aHUKJIaHa/[d Ba XOKa3o.  *
Mlyngaid kuau6, M3raHaérrad KaTTaJHKUM yJvyaml y4yH, Ky3aTH-
Jgaérrad QuskK XomHcaHH Oy KaTTaJaHK OusaH Onprajnkaa udoxa-
JopuM Gowka Omp Kanua épjaMuy KaTTaAHKJapld GeBOCUTA yaualul
Kepax. Byniail xoaaapaa yayaHuiun 3apyp 6yJarail KaTragdKkaapHd
KyJaiauMajia kypcaTwiral MabayM TapTuO OuaaH yuuaur kepax.
DdusHkaza yJayall HULIApHIM YTKAa3HMIZA KynHHYa yura KeTrma-
KeT oncpauusin: ac6obuu pocTaab [JpHaTUW, KY3aTuul 80 CQHOK
(orcuér) onepaunanapuuu Gakapuil Kepak 6yaanu.
Ac6o6aapunu poctaalb YpHaTHIn pedimarainja
yJapHH, Xap Xl U4KH Ba TawKH caGabaapud xamiaa yayam uapou-
THHH 3bTHOOpTA odral X0Jj1a, TYFPH KOMIALITHPRUI KY31a TYTH/A-
au; Gynaa Kynunua, macasan, acGoOnH ypHaTrauga yuaaru MabayMm
Gitp Myuanui BepTHKaA 611 MabayM GHp TCKUCJIUK FOPH30HTAN XOJI-

Jur 6Vngran KranG yprarnul €Ki SAGKTp 3alKHpHAA OHp KaHua
aitpia eboBhapuy TYTpH JKONMAIITHPHI Ba WIyHra yXIlamaap Ta-
26 smaiut. Ac6obaapni xoit-xKofiura KyAHwAa yaapuunr uia-
Ea TabCNp KIIaAMrail Xap Xua TawkH daxTopaapHu, MacaJgan,

TeMicpatypa, 60CHM Ba X0KasoJapHH aHHKJAALI JO3MM; arap ys;ap-
HHHT TabCHPH anya xarra Oyaca, 6y TabcHpaapiiu  HYKOTHII €KH
yaapiig XHcobra oJHUI Kepak 5yiamu.

Tawgn daxropiapun 3bTHOOpra oJxl Kepak 6yaranna, KysaTd-
JaéTral KaTTajdKHH MabiIyM OWp TAalIKH IIAPOHMTra, Macasas, 0°C
TeMIepaTypara, lopMasa armocdepa GocuMura Ba X. K. LIAPOUTra
Keatupuaaad. Byupaf kuauur MymMkun  Gyaumu yuyn, Basudanu
Gaxkapumja KaTTaJdKAapiu Ja4aérranard Tallky LapouT XaM
AHUKJANHUIM Kepak, akCc Xo/Ja yJavawl TYFpH liaTHXKa OepMafizd.
Macaaan, kynunua, yauam yrrasunaérrad BakTAary TeMOepaTypaHu
pa GapoMeTpuK OOCHMHH auMKAaw 3apyp GyJH6 KoJIaiH, ‘
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10 KHPILTE

i v Saaatar HKKHIY onepanua Ky 3 a T H u L H p; Gy-
IHNE Xapaktepit Av;E SiMa-xna 6yaumy MyMkud. Babaaiu, 6upop
Prmkannit NoJlscanir, Macanan, 3JeKTp 3aHXHUPHIArd 3JeKTp To-
IOHENE, TOBYID GICCYpOTHHANT Ba IIyHra yxXilanl XolucaJapHuir
Aot nan o Tomny tTanaé KuanEu6 Kojaau éku 6upop cHCTe-
MO TEMECPATYPAcHIINT MAKCUMal KHAMaTra 3pHINHIl Na#THHH TO-
WL taan0 Kietnaan; 8kn onTHK TpYyOaHMHr KYpHI MaiJOHHAAru
WKW IGHeMutr ¢pUTHATaHANTY GUp XHJ 6§arangarn MacodaHu Tto-
UL, Cwh KR TYKTalH, HKKH YHSHKIIH Ba Wy KaGHaapHu HMKOH Go-
PHYOH YOEMG YO TYIIHPHII TaJdal KHJIHHALH.

Ky v vamom Oyaranfad cynr canok 6akapuaalu; Kynuiya
Ovptanciap cni yayiingiaap 6upop macimirabra—Oypuyakian €KH 4u-
Al Macnna6ra Kypa TONWAaAH; HUX0NAT, CaHOK HaTHXKajgapH (ac-
Gabinnn kvpeaTHinaapt) acocuia yauanaérrai KaTTajddk TONHAANH.

Yauaw xavomkaapu Tyrpucupa. bus pinaraérran yayos ac6o6-
Jgupsiinn Ba GH3HHMHT ce3rd OpraHJapHMH3HHHT yHYa SIXIUM TaKo-
Mucannsarany Tygainay xap KaHaah yauam HaTHXKajdapu Mabaym
Oup apioKaarnia aHuk OyJafM; WIYHMHT YYyH XaMm, yJadail HaTH-
Mo tapit Giira yaganaérrad  KaTTaJHKHUHT  XaKHKHA KUAMAaTHHH
GMac, OaMKH  TakpuOnit KHAMaTHHHTHHA Oepanu. Macagan, arap
mucaie orupaurn 0,1 4 raua aHdUKJaMKAa rtonuaran 6ysca, 6y
Nl ARBCMITIEHT TONKJTAH OFHPJAMTY  YHHHT XaKWKH# OFMPJAMrHial
01 wf pan kam QapK KUAULIUHA 6ﬂmmpazm

Noauamin $a4oB OHPJHTHHHNIT Kanjak 3nr KHUHK yJAyIIuraua
immonan Gaxkapuinl MyMgas 6yJca, aHa wy yaym yadain HatHXKacu-
HE A NHKAHK Jdapaxacy Oyiagu.  Yauaum AHHUKJIHTHUHAIT
wapamaci Oy yayauiiapia HuLiaTHaaérra ac6oGaapra sa yauawm-
e ymMysMiil yeyaiiapura 60FaHK 6yaann; 6pop Myaisn mapostia
PPUHIBLIIE MYMKHIL 6YJ1ran alHKJARKAAN XaM aHMKPOK HaTHxKalzap
v YUyIl yPHIKMID BakTHH Gexopra capdaaum 6uaan 6aG-6apanap.
O taraa, Yyauanaérrad karraaukuunr 0,1 npolleniTuda aHUKJIHK Guaal
pudestiinica 6yaann. Bab3um xoasapla  aHyaruna amug javaiura
spiiniie MyMKHE; Macasas, orupaurd 200 I' wamacuaaru kucMyn
ang taposia 0,1 I rava anugankaa, abun 0,00000% raua atug-
ANICLY SO T MYMRHIL Babsn 6omka xoanapaa sca 0,1% aunk-
AW A JIesipan MyMKHH 6ynmamm TeMIepaTypalu TepMo-
Myapaap pocnraciljia opgartaargua yavamw 6ynra mucoa 6yaa osadi;
ToMuepinypaist oOAARA TepMoMerpaap OuaaH dakar 0,1° aHukaux-
win, Gunoan oca 0,050 8NHKIHKKa4a Vavawr MyMkui;, GuuoGapwum,
temacparypannir $auanaérran yarapuin 5° ra axuin 6yaca, y xo.a-
AN iy JGPaXKacH Yavanaérrad KaTTaldukHuHr 1—2 npoueitu-
Aan oMo fue,

Jemuk, Gupop XATTAAMKRR §igalira KAPHIUMIUAAH OJJHH, fuy
Wi i wane wduean acboGaap epdamuaa IpULUAUIY MYMEUHX
Of acun unnnaun wesapasupunu Tonub Kgiliuw sapyp Ikad. ByHuHr
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Kupum it

yuyn ac6o6napHu CHHUMKAA6 YpraHuul, xap 6up ac6O6HHHT aHHK-
JIUTHHH aJI0XWja TONHUI Ba Wy yJ4all YCYJMHUHT yMYMHMH QHHKJIH-
THHH TONULI Kepax.

Arap Basudana xap xus KaTTaJHKJIApHH yJadyamra TYFpu KeJca
Ba yadanaérran xap Kafich KaTTaJHKHHHT MYMKun 6y/aran aHuk-
JHK ucrapaiapu Xap Xua Oyiaca, afpHM yJvyalliap aHHRJIHTHHA
SHE KaMm aHuKAukda gadanaduzan KATTAAUKHUHZ Yjadall aHUKAUCH-
Aan XaM aHHKPOK Kuanb ogHwra axtuéx Hyx. Macaaan, xajaopu-
MCTPHK yauallaapAa KajopuMeTp Ou/IaH CYBIHMHT MAaCCacCHIH, 10KO-
puna antuaranwua, 0,0001% anuxaukna TOPTHO TONMMIN MYMKHH;
aMMo Oyngall xoana OyHuaJaWK aHHKJMKAA TOPTHO YTHpMacHaHOK,
yHYa TaKOMHJJaluMarai taposuna, MacaJjan, 0,1% raua amugaukia .
TCPTHUI KH(OSA, YYHKH KaJOpHMETP TeMIepaTypacUHHUHI Y3rapHILu-
HH, IOKOpHAAa afTHATaHHYa, 1 —2% aHMKAMknaruHa yagail MyMKHH.

IHT OXHPTH HATHXKAUHHT aHUKJMTHHYU OLIMPHII YYYH, Xap KaHxail
¢uspK yauamnn GHp Mapraruina smac, 6anku, tTaxpuba yTkasusa-
€érrapnary mapoutTHu ysraptupma#hi Typu6, GHp Heua MapTa
TakpopJaaul J03uM. XaKhKaTaH XaM, IOKOpHAa aBTu6 yruarannuya,
yauyamga Ba cadokaa (orcuér) GHM3 XaMMa BaKT O3MU-KYNMH XaTo
KuinaMu3; Oy xarojgap uxku cababra xypa 103 GepHIIH MyMKHH,
IWYHHHT yuyH XaM Oy XaToJap HKKH rpynnara: xammo 8axr 6yradu-
ean (cucremarux) xaroaapea s8a racodugull xarosapea Ofiunadu.

CucreMatk xartosnap ya4oB ac6oGaapHuUHT GY3YKJMTH, Yiyam
YCYJHHHNT | HOTYFDHJIMIH €KH Ky3aTYBUMHHHI OGHUpOP XaTo KHJIMG
KYAMIIN naTHRacula 103 Gepaiu. Paswanxd, yauapHy O6Up xKaHua
MapTa TakpopJall, 6apH GHp, 6y XaTOJNApHHITr TAbCHPHHH KaMmaii-
THpMalau; 6y XaToJapHH HYKOTHII YuyH, yavyall ycyJHra TaHKUIHA
Ky3 OHaan Kapail 6uiniu, ac6obnapra axwy Kapab TYpHIU Ba HIHH
Ga)KapHUIHKHT NpaKTHKaja SpATHATAl KOMAaJapHra KaTTHK pHOSI
KIJHW Kepax.

Tacoandnit xatonap sca traxpuba YTKazyBuH xap KaHaadl KHILUH-
HUHT CaHOK BaKTHAA MyTJaKo MXTHEPCH3 KHAMG KYHMIUH MyMKHI
GyJsrai xaroCH HATHXacCHAA BYXKYATa KesanH; Oy xartonapra Gus-
HUHT Ce3rH OPTraHJapHUMH3HHHI YHYA SIXIUH TaKOMMJJAIIMaraH/JIuCH
Bpa ya4ail BakTHAA 103 Gepaguran (OJNZHHAAH BTHOOPra OJHHHUIIK
MyMKHII GyaMaran) Gowka Kynraua xo/iap ca6a6 6yaanu. Taconu-
$uft xaTosap 3XTHMONJAD HA3APHACHHUNIT KOHYHJapura Oyficynany,
AeMax, GuUpop KaTTANMKHH GUPOH MapTa Ysyarauia OJHHraH HaTH-
Xka Wy KaTTaJHKHHHT XaKHKHH KuiiMaTHAaH Katra Gyaub KoJaca, y
xoana Oy KaTTaJHKHH KEHMHIH yadaliapraH GHPUHUHT HATHXKACH,
SXTHUMOJ, XaKUKUA KHAMaTnaH KMYHK 6Yiu6 uukap. Byupa# xoaza
afiiy OMp KaTTaJWKHM OMp KaH4ya MapTa yuvaiul HaTHXacHaa Taco-
IuHA XaTOMAPHUNT KaMafMId MYTJAKO DaBlIAaH, YyHKH XaKHKHR
KuAMaTnaH OHp TOMONra 4eTJaHHILJIap HMKKHHYHM TOMOHIrA 4eTJa-
HHHLIapAaH KynpoK OYJIHIIHHHHF 3XTHMOJH OpTHK 3Mac, LUyHHHr,

Y
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it

YUVIE NGM, ORVIGE K§ N §anatl HaTHXKAJTAPUHEKT JpTa apudmeTur Kui-
M, Yaan K aaapisinr xap Kaucucuian xypa, yavaHaérran
Kat e XaknKiie KHilMaTira sKunpoxk 6yaaan.

SINTIMOap BA3APHSICH afipUM YaYall HaTHXKaJapuuuHur Gy ypTa
KUAM g an werraniuapura acocnann® ypra KUAMATHUIT 3KTHMO-
anft xwrocuitn X11co6146 ronuiira UMKon 6epaad. By macana Guaan
GNTHMOANAD HA3aPHICH Kypcuaa Oatadcua taHului MyMmkux'!. By
KittoOty GU3NHKHE  MaKCaAMMH3 — XOCHJ KWJIHHTaH IaTHXKaluHT
NNt TonMILAa, s’bHE OHP Heya TAKpop YJAuamZaH OJMHran
YPIANN NATHMKAHRHT XaTOJIMMMIM Tonumiaa 3apyp Gyaamuran 6up
Kanua aMannil kypcatmanap OepHILAuP.

Macanan, Ny, Ny, N;, ..., N, nap — afipuy Juiuam HaTHxKa/2pH
GLackn, ()yn,nam k — alipum yadamgap cond. Y Xoaxa

N—": N1+.N2+k. .~.+Nk (l)

MUIGIOD Y/IUaHaGTraH KATTAJIMKHMHT XaKMKMH KuAMaTura SHr sikun Oy
mpue. Xap Oup afipum Ynuamauur Oy ¥pra KuliMarTAan 4eTJaHHulIapH
(papii) AN, sibin N — N, = + AN;, N—N, =+ AN,, ..., MuK-
Jopaap atipust Javauwaeprune abeoarom xamocu Aeifvaaad. By xaro-
NApUHIT HulopacH Xap Xus O6yJagn. DusHH Oy XaTodapHuHI HIOPACH
MiC,  0ajikKi YIapHUHT COH. KHAMAT/apHrHHa KUSHKTHPaiy.

Ailpum xaTonap coH KufMataapuHuHr ¥pTa apudMeTuk KuiiMath (yHu-
JAN| Ounan® Gearwnanapm) favauwnune fpma abcomom xamocu Oedu-
Ao

AN |- 1AN, |-, . .+ AN
‘AN|= l ll ZIL —+ ‘k|. (2}

AN, AN,
NL' 3 s ... HUCOamaap alipum Yauwawaaprune RUCOUd xamo-
1 2
cu peinknagu. Huxosr, ypra atcomor xaro (AN) uuAr yiauanaérrad kaT-
tannkunur Ypra guitvaty (V) ra wmucbata Javawnune gpma wucGuld
aamocn (E) pefinaagu:

AN
T=iE (3)

Hucoml xaTosap, ofataa, npoileHtaapaa ubojna KuIMHaIy.
DKCHIepeMenTan HUTHHHT HATHRACH KaM/JaH-KaM X0JvapAa H3/1aHaéran
Minlopne yauik Gesocuta yavawl Hynu Ouian tonmaaguw. Kyn xoa-

Yy wmncaan T§epienna ymGy KutoGaapra Kapawr: K. Il IkoBaes, Mare-
MR b odpaBoTiGL pesyaibTatop HaGmofienntd, Tocrexnspar, 1953; A. H. 3ai#-
Av i, besentapinde onenkit omsGox Hamepenwi, «Haykas, 1965.

¢ MumRopaniitne énnaari peprHKai di3Mksanap 6y Mumopnaprmm apmrmemx
witfisa i oinonunm Oiaaupaas, S :
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KUPHILI 13

Japaa 6y MUKAOp ViuaHafuran OurTa €Kk OHp KaHua MHKIOPHHHT
¢dynxuusacn 6ynanu. Macanad, Ep TOpTHLI KYUYHHHHT Te3JaHHLIMHA Ma-
SITHUKHUHT TeOpabuum ycyad Ouad yadamga MaaTHuK oajuil TeOpa-
nuwapuiunr T JaBpH Ba MIMHUHT [ Y3YHJHTH yAuaHajy, uajaHaétran
£ TesJaHuil 3ca 6y HKKM apryMeuTHHHr QyHKupsicn cudatuja g =
= *//T dopmynajad TOMHAAIN.

ABBano OuTTa Y3rapyBum/iH (DYHKIMSIHHHT XaTOCHHH KaHpgaH Kuiu®
xucod:1a0 TOMHUIHK KOHKPCT MMCOAIapAa KypuO uMKaMus.

l. Japaxanu yHkuus yuyyH yavawmaapHuur abco-
AT Ba nucGui xarocu Haianaérran mugnop N = A7 6yxacun,
e dapas kulaiimk, 6y eppa A — yiuauazgurad MUKAOP, 7 — aHHK
COH. A MHKI0OpHH VJMamHuUur adcoqaoT xatocH AA Gyacun. ¥ xoana
N MuUKZODHU YAYaWHHHT a0COJIOT XaTOCH, PABLIAHKH,

AN = (A - AAyr — An

6ynaau.

Kapcaapuu ound Ba AA wnuur OGHpHHYHMAZH IOKOPH Jjapaxanaphk
KaTHaimran Gapuya Xajjapuu >bTHOopra oaMaii (uynkn AA xato A Huwr
Y3ujan aHua Kuupk), yauamsapuuar AN aGcodioT XaTOCHHM

AN = nA"' AA (4}

KYpHHUILIKA2 HPOAAIALl MYMKHH, N MUKJODHH YIYAalUIHKHT HHCOMHA Xa-
TOCH

AN _ AA
= =n% ®

Gysianm, SbHy dapaxcait Gynkyusnune HUCOUDL Xamocu apeymenmnn
Jawawidaeu nucbuld xamo buaan dapaxa KypcamxudUrune Kyjnadm-

Macuea mexe,
Gapas sTaimk

N VA

Gyscin, y xosta:

N| AN  A+AA.
By TEHTJIHKHUHT HKKa/la TOMOUWHH n- japaiara KyTapamus;

(N 4 AN = A+ AA
AN muHr KaTta jgapakanapuui 3brHOOpra oJMacak:

Nt - nN*'AN = A+ AA

6ynapu, Oynpan abcomor XaTo:

AN DA _BAVE ©

.r. nN'f“1= nA
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1] KHpIn

micOnhl xoro sca;

AN 1 AA

T g
WRIW 7 - apakany WATMBHUED HUCOHE XaToCH u4adus octnudaeu udo-
danuny nuchl xamocurnl daparca Kijpcamrkusuea 6aunearuza mene,

2 Tpuronomerpur xaTrtanukJAapuuur abconwoT Ba
nncbuit Xxatocn. Manapaérran xaTTajuk YJAYAHUIAIUraH KaTTa/uK-
uMur TpHropoMeTpux  pyuxkiusacy 6yaranpparn abcomior Ba pucOuit  Xa-
TOUN XucoOaalinnk.

N sinea Gyncun, yuga N + AN = sin (o -+ Act) 6yymmm KypruHUO
Typubuu, Oynaarn Ao — Oypuaksau yavampard abcomqioT Xaro. Ao HEAT
HYAD KIMHK IKAIVIHCHHE 9pTHGOPra oJjcak, cos Az = 1 pa sin Aa= A
Ae6 Nicobsiatl MyMKHH, UIYHHHT YYYH:

N -+ AN = sina -} cosa-Aa,
Oy
AN =cosa-Aa, 8

E= AICL = ctg a- Ao 9)

Bomka tpuronomerpux GyHKUUAAap yuyH XaM a6coiior Ba HHCOHH
XATOJAAPHH LUY XHJAAA XHC00,1a0 TONMII MYMKHH.

3. Mypakka6 ¢pyuxnuajgapuuur abcosioT Ba HHc-
6nft xartodxaapu Onaraa, yasail xaTonapy yayanaérrai MUKIOp-
ANpINtur y3ura Kaparauia mynyaddk KHYHK GYJagMKH, YJAAPHHHT
KIPATAapHHE YBTHOOPra oaMaca xaM Oynanu, WYHHHT yuyH Y-
Wit xarosuraug xucobaampa auddepennunan xucobiaun doinana-
e Mymknn; augdepenunan xucobaax gonnanaHrania Mypakka6
(YUKUHIJIAPHUHT XATOJNAPHHH TOMHIN HIIH alya EHrHJaIlajiy.

dapas sraliauk, GeBocuTa yaua6 6yamannurad 6upop N katra-
Anknn anngaam yuyn, N 6uian xy#upard: -

k¢pimsiaa bynxiuonan Gornanrad Oomka GMp X KaTTaJMKHM Yayar-
Kt 1§IpH KCRCHH, .

A KOTTAMKHK JadamAacd ypra abcomoT Xato =+ dx Gyacur, Oy
XATO WATNAGTIAH KATTAIMKHUHT TeTHUUM + dN XaToCHHM XOCHA KH-
A Paminanky,

N + dN = f(x £ dx). n
(V1) venraninr fur ToMmounnu Tefisiop Karopura €saMus:

'
NI dN w (o) £ de LE CN O o
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KUPHILL. 15 .

dx uuHr OMpMHYM JapakacuJaH IOKOPH JlapaXKajapd KaTHauras Xag-
Japuu Tamsad wdopcak,

. " o df (x)
N+ dN=fx)+ Fdx
€ku, (10) renrsmxkeu 3bTHOOPra OJMCaK,
dN = + dx ¥ (12)

6ysiagm, s bHY QYHKUUAHKHT a6CONIOT XaTOCH apryMenT-
HUHT a6Cco/iloT XaTocH OHNaH QYHKIHSH XOCHJACHMHHHT
Kyna#iTMacura TeHT.

¥nuamauar wucuit xatocH:

E =

H

an
N

&xu:

dx df (x)
E= + 0 e (13)
Hojasan AHHKJIAHAIY.

XarosiapHuHr HOPMAJ TAKCHMOTH Ba ypTa apH@MeTHK KuiimMar
nocryaartu. I'aycc axruMoasiap HasapHsCH MeTolsapHian ¢oiisaJa-
HHO Ba TacoaudHH Xartosapuu ymyMan Tacolnduil XoaucaJapHHAT
6up Typu Ae6 X#co6,a1al, yiyall nIpakTHKAacuAa Mykappap 103 Oepa-
IPTaH XaTOJMapPHHHI HOpMaJ TaKCHMOTH KOHYHHHH TONTAH,

Yavamnapna xakukuil KHAMaTAaH KYn ¢apk KHIagurax xo.dsap
03 ¢apx KHJIaAHTaHAAH Kypa KaMm yuparand Ba ¢apkaapuunr £
HLIOpaJiaDUHHIT 3XTHMOJIH OHP XHJa OYarainy yuyd MasKyp MHKIOp-
HHHT XaToJapH CONM KaMmaloBu¥ Oyaniiy Ba TacoXM(Hil xaTo Karra-
JUTHIHAT CHMMeTPHK ynKuinncH Gj‘mumu Kepak:

_hz 2
£ Ax. (14)

An=nf(x)Ax =n V__

By epaa x — xaro karranurd, An = nf(x) Ax — xaronapu Kufimar-
napy x Ounan x 4 dx opacuna €TyBuH Yyayamnap COHH, 71— YTKasui-
ral YAvauapHuHr TYAMK CoHR. Yy = f(x) srpm wusux laycc sepu 4u-
SUFU €KW XQMOAQD HOPMAA MOKCUMOMUHUNZ 32PU 4U3ury ned ataia-

+co
nu. [aycc 3rpu uusuru f f(x)dx =1 6ynaguran Kuau6 HOpMa/IaHIaH.

-— 00
h MHKIOp arurAiux y/zttosu Oe6 IOpUTHJIARH.

1- pacMma b HMUT KHHMATH Xap xun Gyaran yura Taycc srpn
YU3HFH TaCBUpPJAHTaH. AHMKJAYK YIA40BM KaHuya KaTra 6yica, X OpTH-
WA GHJan 3rpH YH3WK IIyHYA Te3 NacasiH, AbHH Karra Gapgiau
$nyawnap wryHya kaMm 6ynand,
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18 KHpHII

Bupop A, Muknop n
¥ mapra Yuagawran Oyusmo,
Ny, Ny, Ng, ... Ruimat-
> B>y nap oAHHraH GyacHn. Y
\/,, Xonaga afipuMm  yavamnap-
HHHT XaToJapH MOC PaBHIL-
Ja gyhuparugapra  TeHr
Oy naxu:

x1=Ao‘—‘N1, .
=A0—N2, (15)

KuitMat x; Ousan x; -
- dx; opacupna éraguran
XaTOHMHT YHKHLI SXTHMOMM
ymanpai xatoam Ysavam-

1-pacy. Jlap COHUHHRr OYyTYH V.-
yamJsap coHura uuclatira
TEHr, SIbHH.
h a2y
Py =y, dxy= Ve =€ Ydx,. (16)

SIXTHMO/IAD Ha3apHACHIATH MYCT2KHJ BOKcasapHHUr GAprajiuk-
JU 103 GepHILIHHIE 3XTHMO/IH Oy BOKeasap 3XTHMOM1apH KyIaHTMacCH-
2 TOHEANPN TYFPHCHAATH TeopeMadaH Qofinananub, X, Xz, X3... XaTO-
A yauaWsap TYNAaMHHAHT na#fo OyAuml 3XTHMOJHHHM KyHujaard
Kypunnuaa ésHm MyMKHIL:

n 2.2, 92 2
P= (17,::> e™h (U ot v ) gy diyedity .o dXn (17

Yavanaérran MUKAODHHHT SXTAMOJM 3HI' KaTTa Oyaran KuitMaTHHM
Oy myhocabatian doigananud Tomuw ocod. Yen A xappu Ouaan Cen-
vomafvna, Ty scaa Tyt xepakky, Oy KuAMaT A, HHHT aHWK KHi-
MATIG 1CHT 9Mac, GANKH Y 3HT KaTTa SXTUMOIIH 1gnumam, SunobapuH,
i naTInKanaprIaH XHCo0sa0 TORHARJUraH Ba XaKHKHA KuHMaTHra
i uwnn Oy ran xuiiMataaup. Paswanky, Oy A xgﬂnmaT sx’mmom—mnr

sakonae Pogaiivatara pa  CunoGapyy, “ —ng +. 2
SRR MIEBHMAA KHBMaTHTa MOC KeJiaju.

A weitmarin anuknaum yuyn 3,7 Hu (15) Temryiamasapra acocad
Ama vy, N, ... nap opkamn udoganadmus, 6yﬂ,m A, Hunr oOusra
sanory s OFamaran guivatann A Ounan anvawmupul onamus. Y xonxa

2(A) =K =2 (A—N; )2 (18)
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KUPHII 17

xocua Oynaau Ba A HuHr WyHga# kuHMaTHHM TaHaab osaMu3KM, OyH-
na 2(A) dynruus munnMyM Gynaguran O6yacuu: 2(A) yHKUMAHHET
MHHHMYM OYJHHI mapTa

2 93 (A—N;)=0 (19)
Oynanu, Oynnan ) : .
N
DL (20)

h

Ulynpa#t kuan6, Faycc nazapusicnpan A, muxlopuune jiwab monuiean
Ny, Ny, Ng . . . guimamaapudar xucobaab monuaaduzan sne Kamma
sxmumorru Kuimamu 6y rudmamaaprune ypma apugmemur Kulima-
muea mene JCraH XyJacca YHKamd. Duwolapus, MuxOoprune ypma
apupmemur Kuiimamu 6bowxa mypoaen xap xandal ypma xuldmam-
Oan wy Ouaan hapk xusaduku, YHUHZ YLYyH xamoAap Keadpamaapu-
Hune durunducu sne kuwuk 6yaiadu. By xynoca fpma apugmemur
Kutlmam nocmyiamy 1e0 atanagy.

AiipuM yauamnapHuHr ypra, ypTa KBajgpaTHK, 2XTHMOAMH xaTona-
pn Ba Faycc orpn 4M3HFMHHHT AHHKJMK VYJ40oBH. [ayCCHHHT XaTonap
Hasapusicufia Vuidamdiap aHHKJMr aHuKnuK $adoBu (A) Guaan tyaa-t¥-
KuC Genrmianagu. Arap y = f(x) srpu umspx sicadran Oyaca, Oy MuK-
JOpHU xuc001a0 TOMHII MyMKMH. AMMO XaTosjap Hasapuschia yJuani-
Nap aHMKJAMIHHY KyHuaard yuyta MukAopumnr Oupn Ouaan udoganam
Kalys1 KHJHHTa: VYiqamiapuuar gpma xamocu 0, YNHaWIIBPHANT §p-
ma xeadpamuk Xamoct G, YIHallIapHUHT 3XTUMOJuft XarocH 7; Oy
XaToaapHuHr xap Oupw, Taluuil, h opkamm udojafaHWIIY MYMKHH.

Tawvpudra kypa, YJawamsiapuanr ypma xamocu:

0=+ 2"“ . @1)

(14) ndoganan dgoiinananud, (21) JiaH p HHHF HQOJACHHH TONaMH3:

= 2 x — h’x,d = '1—._..
p= X e X AV (22)
Y nuamnapuusr gpma xea@pamu/c xamocu Kyimparaya énmgﬂaﬂa,au:
R T T L N S
5= I/T .Joxe d hV._ 250.  (23)

Huxosit, afipum Vauarupuur sxmumoaud xamocy v Ie6 wmynpnaf xa-
T0ra aiTwiaauky, Oy xato n ysvawgars Oapua n Ta TacoAMdHIl XaTOHH
HKKHTa TeHr KucMra askpataiu: Gapya yavauriapauar Gurra gpmujara

Q2 Du3bKagaH npakTHKYM
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18 Kuppnt

Xaronap M Aan KHYMK, HKKHHUH SIDMHJATHM XaroJap 3ca v JaH KaTTa.
Hemax, v Faycc srpu un3murn aGCUMCCACHHMBT WYHAAM KHAMATHIA TeHr-
KH, SrpH uM3HK Tarujaa - 1) Jap opacuia XKo#jsamra 103 OyTyH 103-
HUNT sipMura Tenr OyJiaj;
+

yE e
=
Oynnan

1
= 0,6745 —= = 0,67450.
k ) ? (24)
Ulyny goia Kuaum xapakky, (15) d¢opmynanapaaru x; yauanaér-
P MUJAOPHHHT §- YJYAIIAAH TOMWAraH KUAMATH OHJIaH XaKHKHH KHil-

MaTH opacidard afiupmany Guipupans, OM3 3ca XaMMa BaKT YHra IKUH,
Jdexiy ynrd poca tedr 6yaMaraun aiiupmanu, sibuu A Hunr ypra xufiva-
in Ounan ynuar $ayab tomuarad KuiMatJapu  aiupMacHHu  Xucobaab

103, by xonathHu anuk xucofra ojMokud Oyacak, (23) dopmyaa
MaxpKiaary o ypuura n— 1 gy 3apyp 6yaub Konagy, HaTHXKaAa

o=i|/?_§. ' (25)

. 8 Ba M MuxgOpnapHMHr (H3MK MAbBHOCHHHM 2- pacMiaH TYWyHHO
omun MysMKuH: alcuuccanap ykuaa 6y muinopaap Gearnsanrain. [Taycc
91 P MNSHFUHUHP Oy HyKTanapra MOC KeJraH OpAMHATA/1apH STPH UHM3MK
OCTHAATH [03HUHT Xap OMp SIDMHHM HMKKH KHCMra (3XTHMOuMIT 1) Xajora
Moc opaunara Oy ApuM 103AapHH TCHI HKKH KHCMIA, 0 B4 G ra Moc
opasaTanap sca 6y apuM 103jJapHM TeHr OyamMaraH HKKH Kucmra) 6y-
s, By 103uHr Aukl Kuemu (2- pacMAaa abeliccasap YKuaaru 1) HyK-
TIrd MOC OpJIMHATA YYYH IUTPHXJIAHTAH [03) XaMmMa \WIHalJaplHir Kax-
Jaft kucMu ypra apudmMeTHk Kuiimar-
ra nucGaTaH 7 jJad KHUHK X MHK-
Jopra (x<<{n ékn x<{p éxu x < 0)
dapy xunapwray xuiiMat Cepranuuu

Kypcaraay.
Wynaait kb, Oy 103—ysaualn-
Jlap XaTOCHHUHT 7 Aau (éxu p, éxu
G JaH) KMYHK €K yHra TeHr Gy.Ju-
HIMHHHT 3XTUMOJ  KaHJA 3KaHUHH
KypcaTagu. (Caycc srpu  UH3UFHHMHT
€  rtarpjarn ymymuit 103 1 ra Temr
SKaHWHH Hasapia TyTHII Jo3uM.) By
5XTUMOJ KATTaTHrH o Cunax Genru-
2 pucw, JIaHAJH Ba BIUOHWIHJMK KODduiyy

ZRMS
STA NN

I
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KUPHII 19

eutd Je6 aTanagu. IXTHMOJME XaTOHHHI WINOHYIMIMK KO3(QPHLHEHTH
0,5 ra, ypra kBagpaTHK xaTonMkH == 0,68 ra, ypra apudMeTHKk xaro-
HuKka sca =~ 0,57 ra Tenr. .

[punuun >Xuxarufan Kaparasfa, xato yuwuoBu fAeb -+ x KuitmMariaps
HUHT Xap KaHjail GomiKa MHTEPBANMHH XaM OJHMII MYMKHH, amMmo OyH-
Jla YHT2 MOC KeJraH HINOHYAHJMK KO3(DQPUIMEeHTHHM KYpcaTHIl [Iapr.
JKymaaaan, xiT xomnapaa -+ x uuTepBajHu 20 ra TeHr KuaM0 O1uHa-
Ju. Dynpall uuTepBan yuyH MIUOHUAMIMK KO3pdHuuentH o = 0,95.
Ulysn Kalii xuamin Kepakk, yJuauiiap coHd anya kaTra Oynrawjaru-
Ha 7, 0, p Ba a MHKJIOpJap opacupgaru OGOFMaHHMILAAD TYFPUCHIArK
¢duxpaap TYrpu OYysamd. n Ta pean Yviuauiiap cepusicuiax Ous o, 0
Ba 1) HUAT aHHK KuMMaT/Japuuu 5mac, Gajkd TaKpuOuii ., P, Ba M
KufiMatiapuyu Xuco0siab Tomamu3, n COH Kamaiiranaa XaTOJJapHHHI XyX-
M Vioa KUAMaTaapH YUyH o HIIOHWIHJARK KO3hduUMeHTH Nacass.

Vpra apudmeTux KuiMATHHHI aHHKJIMK papaxacu. Arap usaa-
naétrall MHKJIOpP aTHTH GMp Heua MapTarvia yayauca, Oy MHKJop-
[HHI XaKHKHA KHiiMaruial ypra apHdMeTHK KHEMaTHIIMHT 4eTja-
Ul AapaxacH TYFPHUCHAA ¥aualIHUNT §pTa XaTocura Kapabruiia
GHUKp IOPUTHII MYMKHH Ba OyHAA ypTa XaTO HATHXaHH ¥/uaill aHHK-
auruuy Gearuaaian. AMyo Haaanaérrai aluy 6up MHKAOD Kyn map-
Ta aHMKJanraln 6yiaca, HaTUXKAHUHT aHHKJUK AapakacH aliua sAXIuH
TONHAAH.

Vayanajnuray UKKHTA MUKIOPHUHT HHFHHAMCHIAH nOopar 6¥arau
A =B+ C MHUKIOpHK alHKjaalujlary ypTa KBaApaTHK XaTOHH XHCOO-
na6 tonadank. bus B mukiaopnu n; mapra, C MHKAOpIH fy MapTa
yauaran 6ynakank. A MUKIOPHH alMKAAIIHHT ¥PTA KBAJpaTHK Xa-
TOCH, PaBIUaHKH, Kyfuaarura Tenr 6yaann:

o= l/ Sy 1/ Seay,
n nyny

gyynkn A Mukaopin B Ba C mugaopaapuunr kyQr-Kydprta 6unan
OJIMHTAH 7;fl; MapTa yJauaHHiln HaTHXKajaapHjan XHco6aad Tomuiu
MyMkuH. Bynpa# xap 6Mp y/14alliMHr XaTocH Xap 6up XydT yauau-
naru xartojap QurFHEIMCHIa Teur 6ynanH, y xonja

Z (AAg )z = n?Zl: (A31 )2—|~n1§ (AC;; )2 +22 AB; Izz AC}; .

PaBmanky, ANFHHIHHAHT OXHDPTH XaIHM HOJra TEHr Ba MIYHHHT YuYH
BAUFHHAMIMHT YpTa KBaJpaTHK XaTOCH Kyhuaaruua udonaiadaiH:

2 \} 2 5 9
- l/"zZABt+"'121ACk s\/of—{-cg, (26)

nn,

, 6y epaa o, Ba 0;— B Ba C MHKJODJAPHH yaqauzard ypra KBajpaTHK
xarosnap. :
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e MUKAopHItr §pra apHgMernk KMAMaTHHHNT §pra KBajipa-
THK Xarocinn xiuco6aa6 tonamns. Mananaérran Mugaop n mapra yJi-
wanran na Vauam HATIDKAAAPH Ny, Ny, N3, ... 6Yacun, ne6 dapas
NINHTRHTS yl‘lallll)hl])lllllll‘ ypTa KBajgpaTuk XaToCH © 6yacun. Mas-
JRCTEAL MIBIGLOpIIIT §pTa apHOMETHK KHAMaTHHY Xap Oupu Y-
a0 ronwarann KnitMaTiaan 1 Mapra  KHUMK Gyaran nota )gazumnr
fimrmnen kypiininaa ndonajam MyMKHIL

N N.
N=~ni+—;—+%+...

by muknopnapaan xap OUPHIIM aHMKJIAIIHHHP YPTa KBAJPaTHK Xa-
10030 o/n ra renr, Ypra apuPMETHK KHMATHY aHUKJALIIMHT YpTa KBaj-
paink Xatocn aca (26) dopMysiara Gunoan KyiHuiarura TeHT:

Dot ‘}_(A:\')2 5
O == s =1 Vo (27)
Xy juynra §Xmawm, HATHNAUHHT 3XTAMOJMH  XaTocw udOAacH
oyt 6ynazm:
. 2’(/&}\/)3 N
+ 0,6745 ]/ =7 (28)
ONIPIH HATHXKE
AN;
N =N, + 0,6745] nz(n s (29)

kUpunpmnia ésuaany, 6y epaa No — Gapua ynqam aTHXKaTapHHUHT
Upra apHdMeTHRr KuiiMaTH,

Dy €sys wy Hapcanu 6mumpa;mxn, MHKIOPHHHT XaKHKHi N
iitmatie (29) dopmyaa 6yimua xucoGaanran KHAMaTIap OopKanu
-y peaTHArAN cOXa HYMA 50% 3XTAMOA Ouaad éragu. Haruxanu
o AINK Koapdunuentn a=0,68 6yiran xyfnaara KypuuHmja
Ol UM MYMKHBH: . .

NN Sy
e n—=1)"

Jenine myni acia TYTHII KepakKd, IOKopuAa afituaran ranaap-
I MMACH Yavamiapaard Tacoamuil xaToJlapHuriina xucobra
ot a uMKon Gepaau. CucTeMaTHK XaTosap MaBXyn 6yaranga =
WHOPLLTAPIIINEG 9XTHMOJY TedT 6yJaMaiiid Ba LOYHMHT yuyyH Oy cHc-
s vatoanap tonuaran Ne natHikara y3-ysupan KMpPHO Kodanw.
e yayn §uant yeyanapuiid onauiaan Mydaccan yprauuim sa
fiy GO XATOJASPHIAT OJJHITE OJIALL Kepak.

Kyn apr ymenvan pynkuusing yauaw xaTtocu tyrpucuaa. Msaanaér-
van NV omngop myctakua avanajguran O¥p Heya Y3rapyBUHHMHE QYHK-
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uwnsgicn 6yacnn: N = f(x, y, 2, ...). Vkkuta MycTaxun yarapyBuvuuur
finrnngucu 6yaran A = B -+ C dyHKUMA MUCOaHAA Ou3 (QYHKLMSAHU aHUK-
Jauiiard Ypra KBaapaTHK XaTO KYIUMNYBUH MHKIOPJIAp ypTa KBajpaThK
XaToAapu KBaApaT/apH HUFHHINCHHUHT KBaAPAT HJJH3HIa TEHT SKaHIMTHHY

2 2
(q 4= V os+ °c) OJIIMHIY Taparpadpa Kyprad 3apk. Mikku mukop-
HUHT aiiMpMacd yuyH XaM XyLiu mynfai udoga Xocua Kunamus. By

" 2 g2 :
XOanapAa HuCOUil XaTtoJap, PaBILAHKH, V"B' o¢ (B4-C) Ba

l/ Bt "3/ (B — C) kypunnmmja 6yaazu, senu B Ba C MuKIOp.Jap
Gup-GupHra KaHuajsuK AKuH Oyica, MKKY MHKJOD afiHPMAacHHU AHUKJIAII-
HHMHI' HMCOMII XaTOCH WIYHYa/J UK KAaTTa 6)’.'12;1}{

By xynocaHs, osyiMHrura yxwatul, KYIIMAYBUKJIApP COHM KyN GYJ-~
ram xoa yuyH ymymnam'mpum My’\iKHH' y BaKTia

oy = ot toltal ... (30}

Msnanaétrad MUKIOP MKKWTA {3rapyBUMHHHT KYMaiitMacu OGyacum:
N = AB. Arap A MuKEOp n, Mapra, B MMKIOp n, Mapra ¥{mlaHra
6yaca, A: Ba B, napuuHr xap Oup Xydr KuiiMataapura kapab N
HUHE 7 = nyfl; YAUQHWLI HATHXKACHHHM TONAamHu3. Y Bakraa N Muniopin
Gurra yAYalnliary XaTo KyHuJard KypuHHmIa €3uJMIM  MyMKUH:

% =(4+ A4 )B4 AB,) — AB = BAA; 3 AAB,.
XaTonap KyAa Kuuuk Oysarasu yuyH Ou3 Oy epaa yaapuuar AA; ABg
KynajiTMacHuH apTHOOpra OnMaguKk. M3snauaérram MHKIOPHH AHHKJALIRE
{pTa KBajApaTHK XaTOHHHT KBAJPaTu:

32 ) JU(BA As + AABy ) Ry

02 = r
nyhy niny
Gyuaan . L2 Lo
o = B*o 4 Ao, (31)
KynaiitryBunnap coun y4yra Oyarawja IOKOpHAardra ¥ iuam
= (BCo »)* 4 (ACos ) + (ABoc )2, (32)
2 2
HHuCOHlI XaTO 3Ca 13—:: (-:4—’;-—;— G—f +%—§-. (33)-

Domxa MucoasapHy Taxaui KHJAHO YTHpMacaanox, Yuuamjara
¥pTa KBaApaTHK XaTOHH Xucob.1awuuAr aHddepenunal xucod épaa-
Muja YuKapuwiran ymMyMmufi dopmyaacunu') keaTHpaMus:

o=/ (Lo + Fou [+ (50 . (34

1) S’3~ysmau paBLIAKH, f(x, Y, 2) = N gyuxunng x 6yénua guddepenupansaran-
Ja Yy, z MUKIOpJIApHY foumuil Ze6 Xucobaaw, y Oyiuua AuddepeHumansaradfia x, z
Hi jouMHd Le6 XucobJaw 3apyp Ba XoKaso.
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Ypra apudmerix Ba sxTHMoauft xatonap yuyH xam (33) Ba (34)
dopMynanapunur Kypumnun ysrapMai Koaanu. «<MykagauMas oxu-
pHia sur kyin Kyanaunnaauran GopmyJiaJapHHHr XKaABaJjM KeJATH-
puaran (1-xaanan).

Vanamaapunur makciumaa (€kn aumur) xartocn. Ky aprymentan
GyukusaapuInr xatonapuii xucobaamaa yauamaapna 6yaaaurad
I0KOpiaa caunab Yriaran xatoJgapral TallKapH Kyn xoanapia Max-
cumaa (Ckn Aauanr) xaro TyluyHuacuian ¢ofimananunani, Byupa
X,y Bba 2 MUKJOpJapun aHMKJawpard Gapua xartosmap N (x, y, 2)
munr guiMaring aftng 6Hp TOMOHra YaraprHpajaurad Gysaranga 13
Gepiounran my nsaanaérran N (%, y, 2) MEKZAOPHY yJauamigard Max-
CHMAY XITO XHCOONa6 ynKuaaad. bysn O6up xaHua Mucoama Tywyw-
THPAMIL,

| YVauanaguraH HKKHTA MHKZODHMHT AUFHHIHU-
it (CkuwaflupMacu) 6yaAran MUHKAOPHHUHT MAaKCHUMalJ
anhconwrtBanucbut xaroaapu:

N=A~+B.

Mapas staiank, A KaTTaJukHu Yavaumigaru abecomor xato AA, B
KITTANNKNE yauaninarn a6eosor xato aca AB 6yacud. Y xoana,
panianiu,

N + AN = (A + AA4) ++ (B + AB).

AA Ba AB xaToRapHHHT MUIOpAacH Xap KaHBafl OVIHIIH MYMKHH,
aMMo OM3 Yyalll XaTOCH IHr KaTTa GyaraH SHC HOKYJAal XOJHH
rekninpamMu3. HMkkuta A Ba B KaTTaJUKHHHI HHPHHAMCHHH TO-
nnimja A Ba B xaTTaquKJapHu Yi4alljard XaTOJADHHHI HUIOpACH
Gip xua 6yaca, UHFHHAMHUHT XaTOCH 3T KaTTa Gynapu. A Ba B
Wit TTANMHKJIAPHUHT afHPMACHHM TONMUIJA WIADHH Vauamifara xarto-
JUIPHRNT HIIOpacH Xap XHa Oynca, alHpMaHHHI XaTOCH 3HP KaTTa
GYaann. Hemak, wukKana xonma xXaM, N Karrasukudu jawawdazu
AN makcuman abcoaror xaro A sa B karrasuxiapuru fawawdazu
aHrOAI0T XATOAAPHUNE HuFunducuza TeHe Ojaradu:

+ AN = + (AA+ AB). (35)
Sownnanapusur Huc6ult  xarosapu Kyhuuard ¢opMyaanap Guiaau
Hipoyiagianajn:
. _AN_AA4AB
furuppnuuar wucbuit xatocu E= N="ALB" (36)
ofupmanuur nucOuft xatocu E = A—:—}*_’%—. (37)
Hiviownf kuan6, oKopnaa afiTHO YTraHUMH3IEK, HKKH KaTTaJHK-
i allupMacira tenr 6yaran GHpop KaTTaJHKHH Yayaligard HUC-
Ouit soro Vavaadétran KaTranukaap OMp-OMpHra KaHYadMK SKUH
Oy e, ynaank Karra 6yaagu,
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2. Mxxnra xaTTaduk kKynajirMacH éku GyJIHHMACH-
MUHr MakcumMmaJga abconwT Ba uucbuilt xaronapuy; N=A4B

ki N = —g— . Arap A uu yavampa 3= AA, B mu yauamga sca = AR
xaro xunnurag 6ynca, y xonapa:

N+AN=(A4 AA)-(B+ AB)=AB + A-AB 1+ B-AA + AA.AB.
Amyo AAAB xarrta/MKHH aBBaArHAZArHAeK 9bTHOOpra oaMaca Xam GyJa-
au, uyekn AA Ba AB xatomap A Ba B KaTTaquKJapHUHT V371apuaan.
apya KMUHK; UTYHHHT YUyH:

AN = A.AB + B-AA. (38):

Bus siHa uKKajaa XaTONHHUr HIIOpacH GUWp XWa Gyaranm sur LoKy.tal
xonny Tekmnpamua. Ulynnait kuanb, xynaiTManuHT MakcuMmad a G-
cogior xatocu GUpPHHUM KYynalryBuuusur adéconioT
XaTOCHHH MKKHHUYH KynafityByura KynahtTupuu-
HanvynKKau kKynafitMa 6HAaH HKKHIIYA KYNainTyBYH-
HHHUT XaTOCHHH GHpHHNUN KynaliTyBunra KynmaklTu-
PHLIAANYHKKAHKYyNAaATMAaHUHr AHFHUAHCHTATEHT.
Wyura xypa:
AN _ A-AB+-B-AA __AA | AB

E=y="—m —=7t% (39)
Kgnadrmanune nucbuii xarocu kijnadrysuurap nHucbuil xarosapu-
HuMe furunducuza TeHe.

Wynra yxuwaw, arap N = % 6yaca, y xoana:
AAMA (A AA)(B+ AB)  AB+AABA-ABA
NiAN:Bj:AB_ BE—(@ABE B .

Bus 6y epAa XaM XaTOJapHHHI KBaApaTiapn Ouaan KynafitMaiapu-
i# 3bTHGOpPra OAMalMu3 XaMAa CypaT Ba MaXpaXAaru XaToJdapHUHE
HIlopacH KapaMa-KapiuH OyJaran ST HOKyaail X0JuM TCKIUHDaMH3.
By xoaza:

BAA+ AAB

AN= ———. (40)
Bjaunmanune naxcumanr abcoaroT xaTocu cypaTrune abcoaior xaro-.
CUHW MAXPAJK2n KINAUTUPUWOOH YUKKAR KYnadTma 6ULAH MAXpadK-
HuMe aBCOMIOT XQATOCUHN CYpaTza KGnadTupulOan HUKKaH K§nailT-
MOAHUHE TUFUROUCURU MaxpaxcHune keadparuea Ofauneanuaq TeHa.
ByanumanuHr HHCOMH XaTOCH, paBIlaHKM, GYJARHYBYWHMHI HHC-

6HiI xaTocH GuaaH GYyBUMHHHI HHCOHH XaToCH MHMFMNHIMCHIa TeHT.

XarKHKaTaH xam, .

AN B BAA+AAB Al AB
=¥=7a— ® -—AtTm (41)
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24 KHPHLI

Dy epna myny nasapjaa TyTHII KepaKku, YAuaHmnamuran OMp Kat-
TaJHK HaTHXKaH# xncobaani (popMynacura Oup Heda Mapra Karnaul-
rai Xoajapaa 6y KoHAATAPIING TYTPHIAH-TYFPU TaTOMK STHIHIIH
XaTo HaTHXKara oanG xesamu MyMrux. Ky#inpars mucoanu Kypu6
Yraftauxk., Qapas »1aiiank,

A4S
— B
Gyaci. N un ukknra karraiaukny, sieid C=A+B Ba B katrajnauk-
sapun oysmnan unKkkal 6yanHMa 1e6 Kapal 0KOpHAa KeJATHPHII-
ran popmyaaaapis TYFpRAAH-TYFPR TaTOHK 3Talliuk.
ANTHHE
B-ACH C-AB
AN= —_—pr
IIMAI0
AC = AA -+ AB,
Wy HHIE YuyH
B(AA--AB) - (A-- B)AB__ BAA -+ (A + 2B)AB
AN = . = .
B> B?
B-AA 4 A-AB

Iknuun toMongan, AN = Oysmum papiuad, yyHkH N

132
AN “
1" (—,-}— /+1 LIAKIHAA €3HIT MYMKHH.

XHcoOaamHHHr GHPUHYH YCYJAHAA XaTo UIVIHHT YUYH pyi Gepru-
Kit, Oup-OGupura GOFAMK OGysaMaran xoiaia YJa4aHrad KarTadukaap
HNCOOTHHHNT XATOCHHH TONFaHZa Xap Gup KaTTaJuKHH YJaualufard
A6COMI0T XaTOHHHAT HIIOPAacHHM Xap XM Ael xucobaaraHumus kalH,
by xoaa XaM QOopMyAaHHHD CYypaTHAA Ba MaXpaKHAa KaTHariami-
v B Katrajauxkuy yayamgard aGcosioT XAaTOHMHI HLIOPAaCHHH Xap
sitt el xucobaanuk. By xoama AB a6CcoAIOT XaTOHHUT CypaThard
L1 WiXpaxaard uulopaJapHHM, paBIIaliKH, OHP XHJA KHJIHG OJHUI
nepik. AB aGcosioT XaTOHMHT cypaTjiary Ba MaxpaKjard Hiopa-
SPIMNT GHp XWJ KHAuO OJMHMIUMEH »bTHOOpra oJrannMusga, 6u-
punan yeyn 6usan xucobsaralnMusga XaM TYPpH HaTHXKa oJrai
(‘)\‘.‘l.l]l ) IHK,

Uyl xuan6, 6upop xarttaauk dopMynaia Gup Hewa mapra
Vapopitiiaran xoaaapaa xap Oup afipuM Xoa VUYH fadausude
van i ua JpTa xaTocunu aaroxuda xucobarab uukuws xepaxk. Qud-
thepemit XHCOOH BocHTacHAa XHCOOJMALIHUNT yMyMull yCyauJgaH

AL XATOINHT KYRHIare GopMyacH Keaub uuKaau:
, e oN AN oN
dN ('(lxll-!gg|+|dx2]' -6;‘—2_’_‘. ,,]_ldx,, I 5}:). (42)
Mawciman xartonn xdcobnaranfia WyHM fiasapfia TYTHII Kepax-

WA, RIAICTTH MIKL0P OHP KaHda MUKAOpJAapuu yavaw Ayan Gu-
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Jal anpKaanaauran Oyaca, y Xoaga xuco6aab TONMAraH MakCHMag
XOTO acIufla aHya OpTHK Oyaub unkapy. YynxkH Vauanaaurad MUK-
Jlepaap CcOHM Kanda Kyn 6yaca, Yauauran Gapua MHKIOpJAp XaTo-
NapH HIIOPaCHHMHL HaTHXKA XATOCHIIH MAaKCHMaJ] KHIHLI 3XTHMOJIE
wynua kam 6ynany. Jlexun Yayanapurad mugaopaap coun (1, 2) ma
Vauvamaap coun o3 6yaca, y xoa1a [ayce rakcuMmoTuaau doigaia-
Hud uvKapuaran ¢opMynajap HATHXKA aHUKJIHCAAAH KATTapOK KHi-
Mmatjgap Oepamu. Dy xoama OowKa TakKCHMOTJAapilaH, XKyMmJaaial,
®umep — CrbiofeHT yeyaujian (oHaadanu €Ky MakcuMas XaTollu
Xnco6aab Ky KOAMIL Kepak.

Yupan tamkapu, yagam ycyau Ba uinnartuaaguran acGoGaap
TanJallja MaKcuMajd XaToHH Oaxonail GMAMHI KYyda MYXHMIHD.
Xap Oup acGoGuunr Tafiny Gup auumgaury 6ymamn. AcGoGuuur yau-
Aan GYyaguran xarogap ojaria Tacoaudnii xaromap 6yamaiiu sa
yaapra taconuduil xatoaapny xMcobra OJHII KOHIAAdapulin TaToHK
atHO Gyamaiian. Ac6oBaap Ba ysuawl yCyan Tanaaviia wy Xodaia
Kalgad MakCHMaJ XaTo YHKHIIMIK yaMadal OMAHIN JO3HM Ba Tai-
KHKOTYHHH KM3HKTHPASTraH HATHXKAHK OJHIL YYyH 3KCICPHMEHTHHIT
AHUKANTH eTapayd Oyauin-OyaMmacauruiiy IIYHra Kapab xad KWIul
Kepax.

Vayam xatoaukiaapu sa ac0OGHMHE aHUKJUrH TYFpUcHaa. Alipum
Yruaingaprary tacoauduil  xatoaap acbo6HHuUr XaTocuAaall Karra
6yaran xoajaruda Tacoauuil XaTOMHKAAPHH HYKOTHII MaKCaiuia
yauammny 6up Kawya Mapra TaxpopJaaiigad ¢o#aa 6op. Acboluun
HIJIATYIN YCYAM KYLINMuYa XaTonap BYXKYAra KeATHpMalxuraf xo.-
na, acO0bHURE QHUKAUZY YHHUT TYSHJIHUIN Ba gapaKaJaHHIUIUIa
Kapa6 Gearuaanaign. Ofaraa, acOOOHUAHT aHHKAUTH YUHNT LIKA1ACH-
jJall TONMJAAMrall yjauall UATHXKAJAPHIHIT aHHKJAMTH1al KaMpox.
6yaanu. Ac6oGuuur anuKaurn 6ku ac6o6nuur ¥3uaa, ek yHuHr nac-
ODOpTHAA KypcaTuaran 6yaann. '

Macajau, arap 6u3 y3yHJIHKIH MHJAAUMCTPAM Macwrad Ouaau
ysauacak, MUWIJHMETPHHNT Yigan 6xup yayuliapuna K§s ousan yama-
Jga6 oconrmHa caHaii ojgaMnu3s, aMMO OAAN{ uu3FHu Ounan {yacax
y3YHAHKEH OyluadudKk aunk yauail onMacaHruMu3 XaM Mysmxun. Ya-
vyang 613 KaHuaauk xyn takpopsaaMaiiing, yavaul HaTHXKECHHHHT
anuKJaury Gapyu GHp UM3FHYU fcajiral YOFAalH aHHKJAUKAAN OPTHK,
6yna oaMaiiin. JIeKHH UHSFHUIMHT MHJJANMCETD 6yauMaapu opacnia-
rn Macoda xarra anMkaux (afraitanxk, 0,001 s raua) Owaan Ged-
riganran 6yica, y Xoiaa MKKY TaMmfa opacujpary macodaud (raM-
FAJAADUMNIT YHM3THY IITPHXJAPH OpPaCHRATH BasHATIapuliM Ky3ra
yaMaaa6 Gaxoaarainga) Ymanaall aungauk 6usan yauab 6yamaian.
By xoana ya4ams auuxJIurHuH vexaad typajauran ac6ob skcmepu-
MEHTATOPHHIT KY3H Oyaaau Ba yayall aHHKJIWIH UIKajgajail TolH-
JAaJural HaTHKAJAPUKHHT aHRKJAHTH Oujan 6earuaanaiu; Oy anuk-
J¥K Xap Kanzait mkaaanuur 0,1 6yaumuajnan owmaigu. Macaaau,
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chepomerp Ouaman nuraranumnsjga  (2- Basugara Kapasr) 6u3
0,002 mm rawa aunANKAN Yauan MMKOUHATHTA 3TaMH3, aMMO VJ-
vanljapjaars Tacogimuil xatonap tydahan, adipuM yayamviapHuuT:
natuxadapu 6HP-GUpILNT MIVITHMETPHANIT 1031aH GHp Heda yJayil-
s1apuya apk Kuaasn. bynjiai xoana yavamndar ypra aGcogaioT
xarocn mymkmn gajap 0,002 mm ra sxunaamrynya kynm Mapra ya-
Yyaw Kepak.

Yavaéreanda favaw anugarueunu ac6obrune anugiueuea Mmys-
KUH RAOAp SKUHAQUTUPUMESA UHTUAUYL A03UM. YJuail HaTHxKaja-

P annann ac6o0 anuKAUrMra skun 6yand, Takpop yauarauna
Al Onp uaTHIKa uHKaBepca, Y X044 HaTHXKAaIUIr afcoqoT Xaro-
cunn ypeoGaanla alipuM KaTTaddKIapHH Yavauliigar a6CcogioT Xa-
Togapin Y pinra acGobiaprune anugauey Kyanaani.

Yauwam watimkaaapnin uminiaé uukum. Manaym 6up Basnda
vuyl sapyp OyJaran KaTTaJdUKJAapIUHT XaMMacHHE yaualb Gyarasian

cynr, Oysapra acocaanu6, HsnaHaérraH KaTTaJHKHH XxucoOaaln Ke-
pan Oaatga, yAavaw HaTHKAAApHra Xap XHa Ty3aTMmaJjap KUPHTHIN
wpyp 6yaany, Oy TysaTmasiap 3C4 TeMnepaTtypara, TAliKu GOCHMTa,
Oatan ac6ob KypcaTHlaapHIard CHCTEMaTHK XaToJgapra Ba WIyHTa
yvxmnaapra 6orask 6yaaau (6y TysaTMasaap, ymyMman afrranaa,
vauanaérrad KaTtaaukka wuc6aran kuyuk Gyaanu). Temnepartypa-
vit Ba OocuMra Terduiiv Ty3aTMajap XajABajdiapAan oaunagu; Oy-
Jupuuur 6ab3unapy Wy KyJajdaHMaHHID OXHDHAATH HAOBafa KeJTH-
puaran. DBomka rysatMansap 3ca uy KMHTOGHHUD Y3uja (3apyp
Oysran Keobhaapaa) Oepuaran  ¢dopmysansapra acocalt  xuco@jab
ronnsaad. Knuux conaap Ouiai udojajanras TysaTMmaddapug Tes
ylicobaawl yuyH, yaapny  aa0aTtra  KHCKa apuMCTHK  amagiap
wolijlalapura Kypa 6k Xxucobaalll THHeHKacH BOCHTAacHAa €XYA, KaM-
JUNI-KaM  XoJiiapia, aorapudMaapHHHT TYPT XoHaad xajBaiaapd
BOCHTACHEA XUcoBaall Kepax.

AlipuM yavam naTHxKazapHra xamMMa Ty3aTMaJjgap KHPHTHIHO
Ovaraijlan cyur, 6upop Basudaza H3zanacTrad KaTTasjguk lly Basu-
thannr §aunarn dopMydanapra acocan xucobaaHaln.

N Avatu waTusxcasapuea acocan TYpAu xucobaauiiapuy 6axcapuiis-
i, KUTTQANKAQPHU GeBOCUTA {JA4a2aHOQ IPULUAZAH GHUKAUKOAH
VM KQTTA QHUKAUKKG spuminwes  unTuauw  ¢oidacus séa Gexyda
s,

Hivisur yuyn, Gupop KaTTANUKIAPHA XUCOOJAIUHUHT YyCyaaapu

Lasovavan anukaurura 6ornuk 6yaanu. Bup xatop xoanapaa sora-
ganpatine nueiikagant), 6absu xoaaapia JordpudmMaap Kaasadada-
povan hofiagannu kepak. Bab3upa tanal sTHAran yauam anuk-

wnua wapal norapudMAapHUAT TYPT XOHAJR KajaBaJsapy erapid

Y hapidink snmelikanmpr tapeudH Ba y Ounam mmcam  yeyanapuun J1. 1O,
e e s eXueobamu auuclKackHs HOMAH XHTOOHIAH TONMIU MYMKHH, YKYBIHCA-
Ao Pedy CloniKenT,
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Oynajan, 6abauaa sca Gewr xoiadu €Ky eTTH!) XoHaMH XKafBanaapuai
Johnantannm kepak. Mymkun 6ysiran epnapia xap xuJ épramum.
JKajBannaphaan QoifpajaHdIl XaM TaBCHA 3THIAAH.

Macanas, OFMPJAMK KyUMHHHT TE3JaHHMIIHHK TOMHUIAA, GH3NHHT
uxtuépuMusjarun ac6oGaapum myxra yprauub Oyarangan cyur sa.
013 yTKasraH yavauwliapra Ba IOKOpHAa 6GaéH KHAWNITAH KypcaTMa-
napra acociauub, OXHPTH HaTHXAHUHT OM3 KyJadauran yCyJalaarw
nucouit xatocu 0,2% skawauru tonmaran 6y.acuu. By xosnna nartu-
xanuur abconor xarocH 2 cafcex? ra Ttenr 6ynamy. Paswmanxuy,.
HAaTHXAHKH MHHIMAAH OHp yhyuiiapraya aHHKIHKAa Xucobaal §rtu-
PHLUIHHMHT Xey XOXaTH HYK, YYHKH XaTOHMHT Y3u OyTyH OHpJHKIap:
6unad udonananagn Ba, OuHoOapuH, OyHIaAH KeAUHTH pakamjaap
optHKuanup. OxHpru xoHa pakKaMmulaH KellMHTH xoHa (0y MHCO:AA,.
VHaaH GHp.Jap XOHACHHMHT) pakaMuHH Tonumn ¢akart Iy KHAXAT-
nan doinannky, arap Tamnab robopuiaaguran pakam b Jamn Karra
6yaca, 6y pakaMiy TalllaraHina, Koujpara xypa, KoJagurai oxupra
KHEMATAH pakaMiM | Ta OpTTHpHUIN Kabya STHATAH. YNuadl HaTHXKa-
cunu 6y xoama Gynpail é3nur kepak: g=982 cm/cex?. Arap Gus {a-
yaul HaTHXAJapHHHHT AHHKJHTHHM KypcaTMOKYM OyJcaK, y Xoana
Vayanm HATHXKACHHHHT MaKCHMaJl XaTOCHHH Kypcatran 6yJaap sAux
Ba Oy xosjla HaTHXKalK KyHAujaruua ésran 6ynap sjuK:

g =982 1+ 2 cmfcex?.

SKcnepuMedT HaTHXKaJapuun rpadux Tapafa TacBHPJIAW XaKu-
na. ¥Yavuall HaTHXKanapund Hupmial YMKHINga Kyn xoJdapra rpaduk.
yeyapau dofinananniand. UyHoHnud, Gupop (H3uKaBHil KaTTAMHK-
HUNT MKKHHYHCHTa GOFJAHHIUHHH, MacaJjall, SpHTMAa SHUJIHTHIHHL
9pHTMa KOHIeHTpanuscura €xH TeMueparypacura OOFJIalMINHKY,
HYPHHUT OFMII GYPUarHIHNT YHHHT TYJAKHI YySYHJIHTHra GOPIaHMIIN-
HH, SJEMEHT 3. 10. K. IHH[ YHHHT TeMnepatypacura GOFJaHHIIHHH Ba
XOKasojapiy kysatu6 Oopuuira Xyxa Kyn TYFPH Kejagd. Byrunr
yuyi, Hananaérran y KaTTaJHK y3rapyBud X Hunr OHp Kalua Kuii-
MaTaapuia Ky3aThiaajH, MacajaH, SpHTMa KOHUEHTPauHSICHIHNT €Ki
TEMNEPaTyPACHIHRT MabiAyM X KHIIMaTJapHAa 3pHTMA 3HWIPTHHANTD
y kufAiMaTaapi, 8kn nyp TYAKHI Y3YHJHTHIMHNT MabAyM X KHiiMaraa-
puAa nyp ofum OypuarHHHNI KaTTaJHIH ¥ yadanagu Ba XoKaso.
By GornanuuiHM AKKOJPOK KypcaTHII Makcaluja y Kymo XoJaapia.
T{FpH OGypuakja¥ KOOpDAHHATajsap CHCTeéMacHia rpaduk Tapsjga Tac-
BApJaHai¥; MHJIMMCTPAM KOFo3la abcuuccanap YKMAa HXTHEPHA
MaclTab 6uaad KaTTadukaapiad GHpUHHNT KUAMaraapH, opaduara-
aap yKkuaa xaM MXTHEpHH Macwitabla HKKHHYM KATTAJUKHHHT KHi-

1) Taxpubufi xucobnaw ycysiapu Kyfnnaru xutoGaapna Gaéw sruniran M. JI,
& p a HK, «DneMenTapHble NpubauKeHHbie Boluncaenuss, [TTH, 1933; K. IL. ko B-
Ja¢eB, «MareMaruvucckas o0paboTka pesyabtaToB Habmwofennh», ocrexusgar, 1953.
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maTaapu Kyimnann sa Korosda (Tekuciukda) xocun 6frean HyKTa-
AQP YBAYKCUS CUAAUK wn3uK Ousan Oupaawurupuiadu.

Dynnaii unsng Ou3ra rpadux ycya OHlaH HHTeEepHOOJASUHUS
KHJHIUTA, SLHH X HHIT GeBOCHTa Ky3aTHaMaran KHAMartjapura Tyr-
pH Kenraauran y uHNT KMAMaTJapuHW TOMHIUra MMKOH Gepaiu, uyH-
Kil abcumccanap yYKHHHITD UXTHEpHH OHp HYKTACHAal 3rpu uH3HK

Y
1)
) R
0 1
y;
—— X
g rj /8 5 77 75

3-pacu.

0inan KecHIrynua OpHHilaTa uUMKapHil MyMKHH; Oy OpAuHaTaaap-
1T Y3YNJIHKAAPH X Lyt TerHIUAN KHHMAaTaapura MocC KeJajurau y
wir KuitMaTIapuar Ouapgupans. Yugan TamKapy, GMpop KaTTaauk-
e MaxcHMaa €Kd MHHHMad KuiiMataapu GeBoCHTa TOIHAMAarai
Oyiaca xaM, 60mWKa GUP KATTAAHKHHIT Y KATTaJAMKHUHT MaKchMaJ
CRID MHUNIMAS KHAMATJapira TYFpH KeJajurall KHAMATAdapuuH To-
i MyMkan. Bynaail rpaduk ékn auarpammanap, xycycau, Gipop
006 KaAnOpIala, CICKTPOCKONHAHT IDKAJacHITH jlapaxaJgail-
Le Ba IyHra yxwaw uHinaapaa  kyaa o#naaun  6yaap skau. By
MoKeajila OolKa KOOPANHATANAp CHCTEMACH KaMIal-KaM HULIATH-
CUy Macadan, 0an3an Kyrd KoopiAHHaTajapuian ¢oijananniaiu
t1] rosiarn 143- Basudara Kapanr).
3 pacmila sKenepaMenTian TONWIraH HyKraJapra Kapag rumore-
poraEN MBSHK sicaul laMyHacl Keartupuiarad. Ipaduika Tywupn-
£ bl KCHepHMeNTaT HYKTAJapHHHT YayaMu uHXTHEpHi 6yamac-
Ol Yauadulap anHKAHINTa MYNOCHO DaBHUIAA TalLiallHIuM
copove by mucoana alcuyccanap  YKUAA OJMNTAN X MHKAOD Y MUK-
Crr onikpol Yavanran, WYHRART Y9yH 3KCTIepHMeNTald HyKTaaap
©ooar enoSpasibiita 0yaaau. Ipaduk acammza oaaunaan macur-
Vo vaah e, Macintab 6yanMJaapHHA KoopAHHAaTaTap YKaapu-
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ra TYmupHul Ba IUyHAan KefimuruHa rpadHKka sKCrnepuMenTasd HyK-
TaJMapHH TYUIHPHUITA KHPHLIHLI JO3HM.

JKcnepumeHTa ) Mabaymordapra Kapa® oMNHpHK GOFJTaHHUIHM
AHMKNAIW TYFPUCHAA (3Hr KMYHK KBAAPATAAp yCyau TYFPUCHAR TY-
wyHua). dusuk yayanniapia KynmaHYa OHPOp MHKIAOpJa4p opacuia-
rH 3MIMPHK MyHocaGar Oup Karop TaXpHOanapRaH aHUKJaHaIH.
Smnupuk opMyranaru LOMMHI KOdQOHLUHEHTAAPIUNHT KHIMATIapH
my yavaul HaTHXKaJapura acocjaanud anHkaanail. babsan Teruunin
GOFJIaNMUIHKNT aHAAHTHK HQOJACH OJMHAAH MabayM OYJaaiH, aMMo
Taxpubanad Oy OOFJIaHHUIHMHT NapaMeTPJapHiy »Kyla aHHKPOK
TONHII MYXHM GY¥maan (Macanan, 34-sasHdara Kapanr).

Anaantuk MyuocaGataarn AOUMHI KO3(QHUHCHTIZpHHUT  SUT
anuK KMAMaTJapHHH AaHMKJALIra dMKOH Oepajuran ycyasaapian
6upn (18) Ba (19) dopmyaanapuu HULIATHIITA acoC]aliraH 3HE
Ku4ux keadparsap ycyiauaup. Bup-Gupura

y=A,+Ax+ Ax*--... (43)

Kypuunnaary Kyuxagnan ubopar 6yaraun tenrsama Guian Goraan-
raH y Ba X MHKAOpJap 3KCnepHMeHT/a yauauran 6YJICHH.

AuHgnauumn Kepak Gyaran HOMa®JayM napaMerpaap cobu A,
Ay, Ay,... koO3bduuMeHTIap convra Teur. Arap xaMma yavaumiiap ad-
cOJIOT anHk Gaxkapuaranjia 3au, y Xoaka X Ba y MHKIODPJap XKydt
KHHMATJapyii TeTHUIIM MapTa yvvam etapau 6y.aap sau. Jlexui
Ysuaul parmxkaizapuaa taconndun xatosap Gymaan. Wynunr yuyu
aHua Kynm Mapra yauam yTkasumw Ba (43) tenraamagaru kodddunu-
eNTIapHH WyHAal Tanaal oJHW Kepakky, OylAa xarojap TaKCHMO-
TH 5TpH YH3UFHHHHI MaKcHMyMra sra Oyaum INapT# KaHoaTJaHTH-
pHJICHH, S'BIK YPTa KBAaApPATHK YeTJanuaap KHAMATHHHNT MHIH-
myyM 6yanmn (19) wapre Kanoarianrupuacui; (19) mapr 6y xoaaa
(43) renwraaManunr KosddHUHENTIapHIH aHWKAALI Y4yll erap.n
Oyaran tTenraamasaap 6epaa.

JHapxaxuxkar, (15) Tetirnamagary A,—N, aitupyaaap Ay-i-Ayx, Ayxi—

— Y; KypURHIIMAATH aéiupmanap Ougan Hdoiasanagu, Oy epia x; na
Y — x B3 y MHKIOPJAPHH Yayamjard Moc Kuimaraap. By xoaaa (19)
mapT

0z :

A, = (44)
THIHRATH TeurjaMasapiain Kepakawnda Gepanu. Macaaan, nsaanaér-
rain 60FAaHBI y=a-bx KVpHIHIIUAATH YU3UKHIA Gornaunm OY.ca,
y xodaa Oy uMsHKHil 60raauHIIAAll YeTIANHINAAD KBAAPATIaPHHHNL
iU IHCIHT

z=2(A— N = Dy —a—bx; )?
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KypAnnummaa e3ni MyMKHH, Ypra KBaApaTHK ueT/aHHmap HAHFHH-
JUCHHHIT MHIHMYM OyJHW IIapTH KYAHAArd TeHramajnap Guial
ndoaanananu:

= 22({/{ —a— by )= 0,
=2 (g —a—bx )% =0,

(45)

Oyuaan

zyi —na _ble =V, } (43)
2y x —adw —bYxi=0.

Byunan TYrpu yHSHKHHHT abcpuccalap yKura orManuk Gypua-

THIINIE TalFeNCHHH aHHKJAOBUM b kosdduuuentHunr udonacuuu ro-
HaMu3:

ZJI D —nZ’ye X A7

)2 — nZ(xi 2) ( )

VauaiHUHT 9HT KyJail mIapT-IIAPOHTHHU TOMHW, ¥Yagaw xaro-
AUKAAPU IHZ KUuUK Ofra0usan WwapouTH Jaiauraprute ste Kyiad
wapoutu Geduradu.

Vanuanaérran kaTrasuMK OWTTaruHa ysrapyB4uHHIT GYHKIHACH
6yaran xoaaapja OyHaan IapOMTHH TOMMUI Xed Kaljgald KuiHHYHINK
'rymupmai'mu dapa3 sTafNHKKH, Gu3 CNeKTPOMETPHUIT CTOJIYacH
yetira ypuatiarad fudpaxnnon nauxapa ¢praMuia TYIKHI y3yH-
surnun yauvaérupmus. Arap uypaap AM(PakuuOH namKapara Hop-
maa (THK) tymaérran 6yaca, y Xoaga AHPpaxkuHsaanra" Hypaap-
ninr Taxpnbanas TONHJIAAHT aH AYUasuUIY TYIKHHHYMAHT H3JaHa€Traq
Y3yiInra 6quaH KyHugarn4a 6ornanuiiia 6yaaau:

bsing = n-A, (48)

Ovuparn b — mamxapa pouMuitcy, n— AudpakUHOH CHEKTPHHHP
TapTi6n, A — TYJKHH ySYHJIHrH. ¢ OypuaKHH Yadawmgard Ag xarto A
KUK Yavamxary AA xatonu auuxaaian. (48) mynocabarpan:

bcos@-dg = ndh
Cxnt
A
ctgy-dp = . (49)
Liyngan x§piins TYPHOIHKH, nudpakuus OypuakiapH KarTa 6y;p

pAanAn THAKNN Y3YUAKIHHE YAYaIIJary Xato Kampox GyaaiH,
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Arap $auanaérrai KaTTaJquK Kyn y3rapyBYHIapHUUT QYHKUHACH
6%aca, 6y xonga yauaniHuur HucOul xarocu

E= i%:_m(ldxl .lg%l+ldx21.l%v2l+. .o
aN )

|
..]_ ‘dx,, 5},‘—
(opMysara GHHOAH TOMWJIAAH B& yJAYaLINUHT NI KyJak wapoutu Oy
TelirlaMaHuHr YHE KHCMH 3HT KHUMK KMAMAT ojajguran mwapour 6y-
gaau., By MHUuMyMHH TOnmHII yuyd AH(depeHnHan XHCOGHMHT 0AaT-
Jlary yeyaaapuian Qoiifadanuiany, AbLAR Oy TeHrAamauHir Yur
KNCMHITHIT XYCYCHH XOCHJIa/1apH aHHKJanajan Ba 6y xocunaaap 1oJ-
ra TeHrauITHPUAKO, H3aaHA8Tral # Ta WapT TONHJIAIH.

Kynrusa xycycuii Xosdapia XaTOINUHI MHHMMYM OYIHI wWapr-
JapHUH TONMIUHM alyaruna coljasaldTHPHIN MYMKHH. Byiira mucoa
KHIH0 KapmIWJINKHH KYNpUK €paamuja yaualldg KYpu® uHgahIMK.

Mabayyku, xynprk épaammaa yavamsapaa (I tommaru 69- vasuda-
ra gapaur) R, Xapuuauk ky#ujaru Qepyysara OHHOAH XHCOZJIAHAZH:

Ry= R (50)

Gynaarn R — MabayM Kapiuwmk, /; Ba [, — KamOpaadras Top ejkana-
pu y3yniukaapi. CupnanyBud KOHTAKTHHMHI yAuaIHHHT HucOMH XatocH
anr KHuMK OysiagHrasjarv BasHATHHH TONAHIHK.

Arap xanubpsanrag Topuudr OyTyH ysyuauru L Oyuca, y Xoaja

l, = L—1, Ba, newmak,

Rx = R#-
2
Xycycuii abcoaoT Xato:
L—1,
o[R= 7]
ORx __ L !, RL
OR, = +d! 5= & dl-—al—-— + lzzdl. (61)
Vayampary uucOufi xaro:
ORx _ , (RL o pL—Dy_ L
E== Re = (122dl.R ly 2')_ + (L—l) di. (52)

(L — L)), rdoganunr kuimaty MakcuMan Oyaranpa nucOuii xato E 3HT
Kuuuk OYaapH, uysku L = const. by (L — 1) [, ndoganuur MmakcuMymu-
Hu tomuw yuyn, Oy udonaman [, Gyfimua ‘OupuHuu TapTHOAH Xocuna
omub, yHu Hoara Tewrafimus (l, Offiuua oJMHran HKKMHUM TaprhOJM
xocuaa Manuiaup):

(L — ) b1 =0 &xn L—2L, =0,
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32 KHUPHIU

6ynnan
L
l2 = §"
Hemaxk,
L =1, (52)

6yaranga Xato 3Hr KKK 6yau0 uuKaau.

Macaaxar Ba Kypcarmanap Basndarn Oaxapumira xupHuima
TYpHO, dacrassaa ywly kyananMapna wy Basuda TyrpHcHIa €3ua-
FaNAapUHIr XAMMACHHH XKyaa CHHYHKAa6 Yxu6 uukunr. Bynnanw
cynr Oy xo:ilca GuaaH TYaapox TalHIIMLW Ba YHHUP Ha3apHACHIH
O TYWRPHIE Makcalnaa, dUsnKa Xypeu yMyMuli kyaisanmanapuim
(tapeankaapiin) pa Wy BasHpaHHHT OXHPHAA KEGJATHPHATAI MAXCYC
wrabnéTnn yRum JdosuM 6yaaau. Cyurpa, wy Basudanu Gaxkapuua
nntataaairay ac6obaap Gusan, abUd yIapHAHT TY3WAHIOM Ba MII-
Jannr 6uaan Xxamaa OaxapuaHWK Kepak OVaran YauauigapHuHr
waann 6iday XKyiaa CHHYMKIa0 TaunnG YHKHID J03UM.

Aeap sasugadazu 6upop Hapca TyuyHapcus 6gaub Koaca, xe4
saKT sasuganu baxaputuea Kupuwuw apasaidu. Basudanu mysad-
(paiusaran xad 3THUl XaMMa BakT acfobaap Ouaan vurialiga anga-
riua YKyB Ba Majgaka Tanal KHIajM; WYHANT YUYH, KYIHEHYE, 3KCIe-
pHMenT aBBaa O6up 03 KMAMHAAH TyloaagH, BaKTUM Kyn oaanu, ya-
yal latHXKadapu 3ca Kynuuya MYTA2KO XaTo 6yand UHKAIH. by
Xoa1apaa NOBAKPAG KOANI ApaMaii/iu, UYHKH anuk Ba TYrpu jauad
Ourtgea Kuwy 6updanusa jpeana oimatiou 8a Gyrune yYiyw an4a-
2uMe MexHar capgpaaw kepax 6faadu. Bywaa, xycycan, acbobru
pocraab GpuarTuur wminra karra snbrudop Gepumr 3apyp. K¥nuuaug
No/apaa Basuganuuar 6y KHCMHMHE myxTta Oa)kapuuira TYrpu KeJaa-
14, UYHKH, arap ac6o6 abTHOOpcH3aMK OUaam ypaarnaran 6yaca
§uail HaTHXKAJApH KYNHHYa Xarto OyJanb uHKHINE MyMmKui. Maca-
Jall, arap KanwiasipAari CyIoOKIUK YOTYHMUHNT Oaaanidnruky xate-
TOMCTp BOCHTacHJAa yayal iyau Guiaad CHPT TApPAHTIUTH VaI4aiMoK-
i Gyanica, y X0aa, aBsajo, KATeTOMCTPIH MyXTa ypuaTuin sapyp,
AKC XO0AJa UMKAJMrall HaTHXKA XaKWKHH KuiMaTian XKyjla Karra
Qapk Kiaub KoJaaiu; XaTTo WYHAZR xaM OYIHIIA MYMKMIIKH, KaTe-
TUAMCTPIHN HOTYFPH YpHaTrania OJAMHAlWran naTHXKa CYIOKJHK YC-
nnaapi Gasangaurund  macwitabau  Juileiika  Ounad GeBOCHTa
{anaina TomMaaguran HatHKanan xam aHugMac 6yaagd. Kyn xo.-
Aaupai ac6o6HH TYrpH ypHaTHIU Basudagary sur OFMp Ml XHcodaa-
wao, arap ac6o6 erapau fapazkama nyxTa ypuaTtuarad 6yuaca, ¥i-
Wil Ted BA OCOHTHIA OaxapuiaaiM Ba HaTHXKadap XKyda aHuK

Oyt wiKaai.

B Gaxapu6 OFaranjgan cyur natHXKauuir TYTPUJAHUTHEA
Vinnn i anaéTran KaTTadHKHENT JKajgBanja Oepuaran XuhAMatura
G Oy ounnn Gowga OHp KHINM Iy KYpPHJAMaxa OdAHMH KHaranja
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KUPULI 33

0JTaH HATHXKAra TYFPH KCAHUINTA KapaOruHa HLIONHMIL sipaMaiji.
Basuganune Tifrpu Oascapusrcauiueuza UORULL XAMMG [AdQuLLap
1ijFpu 6ancapusreaniuey 6a yaapoa xarosapea s kjluimaeanauey-
Hu anesaw oxubatTu Gfaunuiu Kepak; Goumkada afitTraipa, aadoparto-
pus umuny Gaxkapran KWinM OollgaH-OXHpHrada xarora iyqa Kyii-
MAaCJIHWTH Ba, LWIYIHHT YUyl XaM, HaTHxKa TYrpu yugiu acd afita oaa-
auray 6yauumiyn xepak. Dyngah xe6 afita oduiu yuyH 5ca BasudaHuur
xap GHp KuCMHiM 3¥p 9bTHOOp Ouian GaXkapHiu Ba Xap 6up ahpum
Vavamiy, aabarra, GUp Neua MapTa Ba Oupaal nyxra Gaxa-
pHIN Kepak.

By yMmyMuii maciaxatjapgan cyur, MIIHH 6axapHuLia ¢oinana
6yaran Ba WIyHHHT yuyil XaM aMaJ KHJAHHHIIHK Kepax 6yaraw Gup-
MyHUua KOHKpCT Kypcatmasaap GepaMus.

1. Basudanp Gaxkapuwra kdplina Typu0, xamMMa Hapcajan odi-
auun, 6y Basudann Gaxapuuiga sapyp Oyaaauray Gapua ac6o6 pa
MaTCpMaAnapuunr GOPJNTHra HINOIY XOCHJA KHJHUI JO3HM; OHp Ba-
sudauy GaxkapHilfa HlaaTHIaguran ac6o6 Ba marepuasiap yplin-
ra HKKHIYE Oup Basudana MraTHaaAuran ac6o6 Ba MartcpHal-
7IaPHY XCU BAKT HLLIATMACJHK KePak, UyHKH YAAPHHHT Tawku Kypi-
nuwy 6ap-Gupaapura yximaca-ia, y.ap HKKHHUM HIO YYYH MyTJAaKo
FpoKcu3 OYANO UMKHIIK MYMKHIL

2. Ac6obaap Ouaad xkyaa sxthér 6yau6 Hiwram Jo3uM, 6y ac-
606a1ap Oysyxnall 6yand Tyioarania xaM YJAapid KHCMJapra ax-
paTuul Ba BHHTAapHHM Oypa6-6ymatnm sapaMmaiiau; ac6ob O6ysyx
Gyaranga MaulryJot o1uG 60pyBYH YKUTYBUKHAAll XaMMa BaKT cypaod
oauul Kepax. Kypuamaunur 6yTyuaail TVrpyu AHFUATANIMIUATA HIIOH-
Macaal TypHO, X4 BaKT yayaiura KHpHUIMII spaMaiin.

JKymmapan, s1extp ac608aapyu OniaH HUljlarasga afiiukca sxTil-
&t 6yauwm Kepak, uynxit 6y ac6ob.iap Mexanuk (ypHauil, CHHMII Ka-
6n) cababaap Tavcupujialrina smac, 6aJ Ky cCHMJap HOTYEpH y.1a-

pub kKoaranga xaM Oyswanumn aysmn. Hlyunnr yuyn xas saextpra
aoup Basudaaapun Gaxapuuria Kyisiary tagabaapra puost KHam
Kepax:

a) 3amKUPHIHE TYPAN KHCMIAPHUR §34po yaaulla H30AAIHACH

wHKacraanMaran GyTyn VTKasrmwiapruna  HuLiaTHHI,  yaanagurad
YYJaplA 5Ca KJICMMAJapra MaxkKan JKiuncaad OHPHKTHPHIU Kepak.
Yrkasruuaapuunr yanapiin 6ypad GUpHKTHPIL sipaMaiify.

6) Vaawny Xeu BaKT TOK ManGanian (aKKyMyJsiTOpAal, WUUT-
sari pyGHAbHHKAAN Ba mylra yxilaiiiapian) COliaMacinK Kepak.
Axcunva, saixupid a4 0 a TTa YKHTYBUHM TeKWHpud Kkypranjan
Kefuil Ba yavamaapux Oaxapuuira KMPHIUHIIAAH OJJIMHIHIIA 3ail-
XHpra TOK man0au yiauajH.

B) CxeMmanunr afipuM KHCMJapu yta Kusub kerranxa (kya Gu-
Jal yujau spaMaian), aliinkca KyAMHIH HCH YMKKallJga Te3fa TOK-
HH Y3HO, 6ynu YKHTyBUHra adTHUI Kepak, -

8 PDusukspay npawn..:yM

www.ziyouz.com kutubxonasi



34 KHPUL

Bup ¢usuxabufi MHKIOpHMHT GolUKacHra GOFJaHHLIMNK ypra-
HAWAA (MacaJaall, 3AeKTPOH AAMNaJdaPHIHT BOALT-aMnep XapakTepu-
CTHKAQJIaDHHY OJIHIINA) aBBajo alniK yayauisiap GaxkapMacgaH Ty-
pH6, YavaHazguran MHKJopJap Y3TapHIIMHHHT KEeHT HHTepBadusa
y=f (x) srpn uMsMKNMNT Kanxaii GOpHINHHM Ky3atuwn kepak. Llyn-
Aaft KAIHHragaa apryMenThitnr GynKUUs XHIAMR Y3rapaguran KUi-
MaTJapy coxacunu osjaHijan naiikam MyMkun 6ymanu. Pasiianky,
Oy coxaja HYKTafall-ilyKTara @apryMCHTHHIT KHIIMaTHHH KaMpOK
Yaraprupu6 yTiw xKepak. AKcHHYa, GYNKUMAHUHD KHAMATH Aesapdad
nouMuil 6yaran ki Qynkips uH3HKHE O6yaran coxajaapia aKkcnepu-
MeHTa) nyxrajapuy Oup-OupuiaH KOUMKPOK JKOHJELITHPHIL MyM-
Kb,

Yauam natxaxapuau €3u6 Gopuin sa aAab0paTOPHN HIIKHH Oa-
HAPHIN TYFPHCHLA XHCOOOT Ty3um. Xap KaHiall 3KCHepHMEeHTa ] Hil-
jitn MyBah@akusTan UMKHmn QakaTrrHa Yauam MeToaNKACHIHHT
TV Tanaaiyiunra, HuiaTaaajdran ac6o6aapiuur anuKJIHTHTa,
WITTOHKAAPHYE CHHUMKAA0 Yauaiira GoradK 6Vand xoaMam, 6ankn
¥Aualll HaTHXKaJAapUHd TYFPH Ba CHCTCMany paBuuiga 63uf GopHuira
xan Gorauxaup. Aua my Maxkcazla (U3MKa NPaKTHKYMHIA HULIAI
yuyn ajJoxupa Radrap — SKCNepUMEeHTAL Ul HYPHAAU—TYTHII Ke-
pak. By nadrapra HmuHHT HOMH, YAuall yCyJH Ba cXeMacHy, y.uaul
laTixKaJlapHuH HHlAad yAKHIga 3apyp Oyaanuran ¢epmy.aasap,
niynunraex, 6y ¢opMyananapra kMpajuras Ba yaual xampa xucoG-
JAab TonmaanHrail KarTTaJdHKJIapHUHT OearwaapH (cuMBoJiapH) €3u-
Jaju.

¥aua6 tonunajuray KaTTaJHKAADHH E€3HII YUYYH OJAHNgaH Te-
FINAY XKaaBad Ty3ub Kyduu go3uM; Oy KajiBaara mwy uuiaa 6axa-
phaaawran aiipum yavam HaTHxKadapH TYAMK €3uiafd. bupaa M-
Yy Yauvuam HaTHXAJapHHHHT XaMMAacCHHH Jula )aj-
BaJIra XKyaa nyxra Kuaub €3um Kepak; OXMPTH HATHIKA Ba YHHHT
i{praua Ba 3XTHMOJHI XaToJapu JIaCTJ1abKH yadall HaTHXKaJapHra
acocan xuco6nab TOUHIALH.

Knim yaunn ¢agatrana juyaumaapnm  Kyur OuJgaH cHHuHKAAO
Gaxapumra §pratu6 Koamaciaan, 6aaku Oy yavaml HaTHKAJIAPHHH
nNK Ba §3 BagTHAa Kalljl Kuaud GOpHUITA XaM ypraTHlIn KCpak.
AUpIn Yavaun HaThKadapy nana-napTHll E3UAHINH KCHHIMAANK 3KC-
NHepUMCENT HATIKAJapHUill HILTa0 UHKHIOAA KYTOJ XaTodap yHKHIIH-
1 DOTYTPH Xydaocadgapra ogqnd KeTHIIH MYMKHH.

NN HTAPHKET SKCTIEPHMCITAN HID KYPHAAHWra E3WITaH naTuxa-
Aphta gcocal, yavam HaTHXKaJgapH OXUPIH MapTa Humal 4ugH-
rUnt, vANIL Xatogapu  XMcobGganalM Ba Hill 03acHian Tyrada-
Aantan NHco6OT TYy3Haaan

w JlafGoparopus Hn 103acuaan Xuco6or Gepuuiia YKUTYBunra a-
s tanap naTidKagdapununr €3yBH  (3KCHEpPHMCHTAJ W XKYp-
Vam) saM, YOaping Ha0d UMKyl DaTMKaJapH XaM Kypcatuaanu,
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Kupuu 35

®yu3nKa NPAKTHKYMHAA CTYNEHTJIAPDHHHT YKYB MAWFYJXO1AapH.

I. Crynenr ¢uamuka DPaKTHKYMHHHNT HaBOaTAard BasupacHiy
OnxapHIl TYFPHCHIA YHY HLLIAlAH KaMujaa 6up xadTa oalul yKu-
TYyBUIIZaH TOMIWIMPHK onajd. Basudanuur tascuduma kypcardarad
#jlabuérgan ¢oinanannd CTyAent oKopHia 6aéH sruaran macaaxat
Ba KypcaTMasapra MysBoQHK paBumiga Oearuaanray sasvdara rtai-
éprapauk Kypaiu.

2. ®un3uka npaKTUKYMHIKNT Xap OHP MaIIFYJOTHAA CTYACHTHHHT
npaxktika nadrapyacu, Jadoparopus japrapuacu OYJHUILH JO3UM;
saboparopust Aarapyacura OJIMITH  MaWFyJoTAapiaark sa Gy
MaulryJoTAary é3yssap €3u6 Kyihuaran OyauIIn Kepax.

3. YkuTyBun Xap OGHp MaUITYJAOTHHHT GOULIAlHUIKAA CTYAEHT-
HUIIT YIFa OJAMN Talnnaanral pagudanu 6akapuwra raiép skauai-
TMHY TEKIUHPAAH; arap cTyleHT Basudauu GakapHuira Tadé€paairai
$yac€a, yura skcriepuMenTtas wuummd  Gaxkapuuira  pyxcar Gepaju,
VKUTYBUH CTYJACHTI@ SKCHCPHMCHTA] HIIHK GajKapuiura pyxcat Ge<
pHATANJUTHIN J1Aa00PaTOPHA XKyplaauaa Kahpy Kuaaju.

4. Crynent Basuda yCTHAA HULIAETTaH BAKTAa YKHUTYBUH CTY-
JEUTHUHT SKCHepHMenTaJ HIIMra, yayalllapura, yJapHHUT HaTH#a-
JlapHilH €3HIUMra paxGapJiauK KHJAajH Ba CTYAEHTHHHT ;J1abopaTopHd
nadTapyacura €smaran (AHTH oJuiral) HaTHXKankapra UM30 KYsiIu.
CTY/eHTHHIT 3KCIIepUMEHTaJ HUIIK TaMOMJaraluHd YKUTYBYH CTy-
ACHTHHHI npakTHKa Jadrapuyacuaa Ba JabopaTopus Xyplaauia
Kann Kusany.

5. CTyleHT SKCnepHMeHT/]aH o0JraH HaTHXKaJdapHH HUL1a® uuK-
gangat cynur ywa xynu (3xkcrnepuMent 6axapuaran KyHH) BasHdauy
yxuryBuura ronuupaau. CTyAeHTUHNT Basudaiy 6axapraudaiug yKu-
TYBYM CTYHEHTHHHT MpaxTHKa jadrapuacura Ba JabopaTopus XKyp-
naaura ésub Kysau.

6. Bupop cabal Gusan YKuTyBuura HKKuTa Basuba TOMNUWHpMA-
rai cTyfentaap 6axkapiiraH Hul1apHix TYJa-TyKHC TONWHPMAry1.1a-
pHua NpakTHKYMIHIT KCfiHACH MauryaoT1apira KHPpHTHAMalARaap.

7. dbusnka QakyJabTeTHHHIT  CTYACHTH OGHTTA VKWB CCMCCTDH
MoBaitnuga npaktukymuunr 12 rta Basudacuny GaxKapHiHHM JIO3UM,
Gyngas cyur CTymelnT INPAKTHKYMAArd y3 HINH 103acijau yMyMui
KOJAJOKBHYM TONWMpaayd. Basudanapiy Ba KOJAJNOKBHYMUH TOIIMP-
ranura acocsiann® Typu® CTYACHT TPYNNAHHHr YKUTYBUMCHAAH (u-
3MKa NPAaKTHKYMH 103aCHJaH CeMeCTp Yyuyl YMyMHH Oyarau
6axosn 3auét oiand. [pymmanuiur YKUTYBUHCH CTyHelTra 3auér xy-
BHJATEIIATHIY YHHUT OpaKTHKa Ba 3a4ér nadrapuaiapura xaMmpua
daxyapbTeTHHUr  YKyB OyauMu  Oepran 3sauéraap BCLOMOCTHIA
€310 Kysau. :

8. CTYASHTHHHI rajjard ceMccrp VKyB niaupiag Tawkaps 8xn
Gowka oauil JKyB loprHia Gaxapras HULTapUHH Q)aKaT yacpe;xpa'
HUMHT MYAMpHTHHA XHcoOra yTKasulra XakIuAup.
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BUPUHYU KUCM
MEXAHHKA

1-BA3H DA
HOHHYCJIAPHH YPTAHHULI

Unsnkuit éku poupasui oaaui maciwitadra KywHMmua 6yarad Ba
sy mMacwtabna yavaw auukauruiun [0—20 mapra omMypHIL KMKOUH-
i Gepapuran WKaJNara HOKLYC achuaaiy.

XO3HPrH BaKTAa y3ylLUiMKiapiid Ba Oypuyakjaapuu GeBocuTa ya-
yaw ycyadapy KyZa xaM TakoMmuanawrail. Kosmnaparopaap peoé
aTaJyByH Ba ysymaukud | Mukponraya (lu=10-* cs) anuKIHKAA
Yavamra uMKOH GepyBuM Gup Kanua Maxcyc ac6o6.aap sipaTHIAH.

I O T

tttansilil-ga

| DA nn]n. #m.{“l" L e == ‘
1- pacu.

By acGoGaapiuHur KynuMJAHri MHKPOCKON Ba GOlIKa 6ab3u ONTHK
MocaaManapaan oiigananuura acocaanran. AMMo Jeapau XaMmma
BaKT Oy acOoGaapjars canokuy (abin yayall HATHXKACHHH Kypca-
TYBUH) MOCJHAMATapIHNr floniycaapi &kt MilKpoMerpaapu 6yiaan.
Yayuanknn Jauanygia tanab gisnran imncOnit anvkgankun 6abaan
MAJIUMETPHHNT Jo3aa1 Oupuuy ¢k, xatro, ynian Gnpxua abcosior
angkankaa'), Gypuakaapun aunanyia sca nucOull aHRKINKIHN MUNyT-
Jap €xu MINYTHHUT yayuaapiua a6comior auikankia oaum XxaM
kutos Kuaajn. by Bagtiaa nounnycn 6yaran oannit Macuitaban wus-
FUY €KH Houuycad yraomepaan (Gypuak yavaruu acGobran) ¢oiina-
ganum MymMrud. Hlraurenuupkydab, 6yccodab Ba KHNpe-
resb GyHpail acbobaap KyMmaacuaaniup.

1) MuaauMeTprunr yupan Gup Yayouwiapued Ky3 Guaan xam yawataG  Vovam
MYMKRH-Y, aMMO OY YNYIJIapiH XaTOCH3 TOLHMII YYyh KYMpoK MAawK KILIHW Ba Ma-
JlaKa OPTTHpHLI KePak Gynaps,
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40 " MEXAHHKA

Yusukuil nHonuyc ne6 Mmaciirad gefinaysud GyAUMIM KarTa YHsIudg
6yinab cupnanud fopa onafuraH OYNMMIM KUUMK YM3FHUHM AHTHIAAH
(1- pacm). Honuycra 6ysuM uMsHK/apH HIyHAaH YM3HJAAUKH, UOHMYC-

. m—1 | .
HuHr OurTa OYauMu MacmiTaGHIHD = I — —- 6§mumura Tesr G-

nany, 6y epaa m— HOHWyC Gyaumiapu cond. XVAAM Iy Xona Yauaiu
HATHXaCHHH HOHMYC CpAaMuia MacClTaGHMHT SHT KHUHK OV IAMHHAID

1
—; VAyILH Kajap aHMKJHKAQ TOmAwra nMkoH OGepapu. MacurraGunur

KVIIHH LITPHXJIAPH Opachjard Macoha y, WOHIYCHHHI KYIIHH IUTPHX-
. napy opacuaarn Macoda x 6YJCHH,

x = y—(y/m) AeS é3um mymKuH, 6ynpan mx=(m-—1).-y ke:mo
YHKaAH,

< )

had M=y—x= A ]
y—x = ()

MHKJIOD HONUYCHUHZ aruiiueu 1eD atanajy. Y HOHMYCHHHT MakCHMaX

xatocuin npoganatigy. Macwita6 6ynumaapy anvya Mmaiga Oyaranpa

o o !
nonuyc OyauMIapy HMPMKDOK KWJIHHAgW, Macanai, X, = 2y—7{7, OyH-
Jan

mx, = (2m — 1}y,
Honuycnuyr apux JMry apBajaraya

Ax =2y —x, =%_

MugI0p Oyaazu. Houmycuuur macwra6ra wwcGaran uCTaJdrad pa-
3USITHYA HOHMYCHMHT OMp WITPHXH MaclITaOHHHr OHPOP WTPHXUra
TYFPH Keaaay. Y/uail HaTHXACHHYM HOHMYyCra Kapal TONHL HOUUYyC
Ba MacmTal LWTPHXJIAPHHUNT OHD-OHPHIa TYFPH KEAWLUIHMHH KY3UUHD
Kaiia Kuaa Guanil KoOBMHATHTA acoCTanrail,

2- pacM.

Auan uH3NKHIT HOHWYC BOCHTACH 6Haall Yauall ycysiaapHin ypra-
ik, L— yavanaérras kecma Gyacun (2- pacm). By xecManuur
OOl acoCHT MACIITAOHHHT 1OAb YHSHFHTA TYFPH KEeATHPANIHK;
OV nilg 1L KecManiir oxupyu macwrabparg k-6yaum Ouian (kB+1)-
Cy iy opaciia 6yachn. ¥ xoazna:

L = ky 4 Ab
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L. TIOHITYCJIAPHI §PTAHHIN 4]

net G3piy MyMKHR, 6ynaa AL — macmra6aars R-6YJIHMHHHT X03HpHa
NoAMABJIYM 6§aran yaymsiup.

Juan, L KeCMaHHHT OXHPHUra HOHHMYCHHHT HOJb YH3HFHNH TYFpH
redatinpn6 kysamus. Hounye G69auMaapuHunr y3yHaurs Maciurab 6y-
SAUMJAPHHHHT Y3YIJIMTHTA Telr OYAMarauujal HOHHYCHa LIyHzak
Gitp n noMepau Gyaum aabarra TOMUAAINKYA, Oy OYJINM YH3HFH
Maciitabigar teruoiay (B4 n)- OYJUMUIKANT YH3HFUCA KYAA SIKHH
K. 2- pacMaad Kypusib Typubauky,

AL = ny — nx = n(y — x) =nAx,
JAeMaK, KecMauuir 6yTyn y3yHaur:

L =ky+ n-Ax,
éxn, (1) ra acocan,

L=hy+n i (2)

By dopmynanu Kyhugaraua tabpudaam MyMKWUH: HOHLYC 80CU-
Tacuda YALaHaéTean KecMaHune yaynauzu macurabrune Syrys 6g-
AUMAQPU COHU OuAan macuTal 6frumaapudar bupuea THFPU Kea2an
HOHUYCHUHE BifAum HOMEPURU HOKUYC QHUKAu2U2Q KGnauTupuws Ha-
TuAacurune turunducuaa Teqe. :

By ycya Gunan yauawga 103 GepHilH MyMKHH OYJraH Xato HOHHYC-
HHHT n- OysuMu Ounan MacurtaGHuHT (2 -1 r2) - 6Ya1aMu Gup-Oupura paco
TYrpH Keamait koqumm rydafian coaup Oynagu, Oy XaTOHMHT KHfMaTH

i o
- Ax nan owMacMTH Kepaxk, 4yHKH Oy OVauMAapHUHT Oup-Gupura

Ty'pn KeaMall KONMIUM Ce3WNapsM fapakafa karra O6yaca, SHT SIKHH
Typran Kyuwnm (yangary é yurpare) Oysumiapian OupuAa TErHuLIM Macll-

o 1
Ta6 BA HOUNYC UMBMKJADHHHHT Oup-Gupura TYFPH KeaMacury -—2—Ax

i kK Oynap pa iy Gyanvra Kapa® XpcoOnap savk. [emak, ro-
HILYCHUNS XAMOCIL YHURS ANURAURUHUNE  APMULA MeRe 9Kar, [ed
OIHESITRN
Mavuirat GRanMIapmiunr yayanrs sa nonnyc GyanMiaapuiunr
COMNHM, JICMIK, NOHIYC JHIKIHFR AYA2 XHAMD-XNI OYJAAH.
JLowpasuninonty ¢ npuinng KUNATIVGE SH3HKHA Honny2-
nan xeu apr kuanaius Lonpaniit nostnye  rpajaycaapra éxu yn-

nay Mahpapox Oyaumaapra Gaunran poupa (nim6) 6viinab cup-
FaHa osamuran & wakmtary winwnup (3- pacm). By unsruuna
XaM m Ta 6yans 6yauG, yaapuinur yMyMift yayisanrs JiM6 6ysann-

AAPUHHHT m—] Tacura Teur, wuin:
ma  (m 1)f,

6ynjary o — HOUMYC OYIHMUHNNT Tpanyc €ku munytaapiaa upona-
JaHran KuiMary, § sca JUMGHHNT 31T KHUHK OYAHMUHANT Wy OHp-
Jaukaapia ndopananrali KHIMaTHAHD.

www.ziyouz.com kutubxonasi



42 MEXAHHKA

3- pacu.

Houpannft nonnycHuar Ac annkanen xyanu (1) dopmyaara yxs
maw popmyna Ounan npogaianaii, Tbiuu:

Agt = .
m

JlumGunir gondra Huc6arTan xucobaanaguran Oypuakaap Kyhuaard
(popmynanaH Tonuaanu:

¢ = kP + n-Ac.

Bypuarnapuu nrkana fiysanumaa (coaTt CTPeIKaCHHHHT HyHAAH-
1l Ba yira TecKapu AyHaJAMIIAa) camaul kepak Oyarau ac6o6.1ap-
Jlary JoMpaBHH HOHHYCNAp KynHHYA HWKKMTA GHD XHJ ilKaJgajlaH
nbopar 6ysub, yjaapHHHr Xap OHpPH HOJHHHI MKKH Tapaduna Xof-
aawranaup. Paswankn, 6ypyak KaTTaJHTHHH TONHMUIAA JOHMO ca-
HOK HYHaJHWuAa CHpIaHa ojajuraH lKajsazad Gofiianaimim Kepax.

Bynapran xam anuxpox Vauadaurad HoHWycaap (akar npeunsH-
on (BI¥M XYHLa aHMK KypcaTuiuu Tanab stuaaauran) acbobaapia,
AMyMAanaH, acTpoloMux acGoGnapaa mumtatHnagu. Bansan, amwmo
axén-axénga rpallyCuunr Yuaan 64p yayuliapUHH KYpcaTyBUH LOHH-
ychlap XaM HILIATHJIadH.

Yawam natuKacuHU WIKaAanal TOONMWINHH OCOHJAWTHPHIL YUY,
KYynilnua, #KKaJga TYyp UOHHYCAapra XaM Jaynajnap GUPHKTHpPHJIran
6Vnagu; arap HOnMycJapAa aynahap 6ysamMaca, y X0JAa CaHOK yuyH
ojnnil aynanapian ¢oifalsanuIl TaBCHA KWJIHHARH,

1- maux
MeTana MAACTHHKA KAJMHIWTHHH MHKpPOMETp OuaaH yauaul

Kepakan ac606 Ba mMartepuaaaap: 1) mukposelp, 2) seramr miac-
T,

MukpomerpHunr Tascuu. MUKPOMETD CHMAAPHHHI N1HAMETPHHH,
Wil NJIACTHHKAJaPUMHT KA HHJAMCHEY Ba Wyaapra yximaw GyoM-
G YANAIT YMYH HEITaTHAAQH. YHUHT KYPHIIHIIM THCKMra yxiua-
Voon GUARD, Yananaanran upeaMer 6y THCKANMIT BANTH Guian xucut
vt o, Bunrunnr gkapamu, onatna | mm éxu 0,5 mm Gyaanu. A

pancmn crepgennra C Gapabau xkufirusuaran 6yaun6, 6y 6apaban-
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1. HOHHYCJAPHH YPTAHMIU 41

munr cupruna 50 éku 25 Gysmuman mkana 6op. BUHTHH cHKHO KYit-
rajia 6apaban mWKaJacHHHIT HOJbL YHSHFH 4YM3HKHH wkajka (D)
HINT TIOJUTa TYFPH KeqaHO Typamu.

Yavyanaguran npeiMeTHu BHHT GWjail YIHMHT KapUIHCHAATH TasHY
vpacura Kynno, sunt B yuupan Gypal npeamerra Terusuaazn. Hu-
SNKHIT WKadagan MUJAAUMeTpiap,
Gapalban WKaJacHAall 3Ca MHJJIH-
MCTPHHHT [03Aal OHD yayuliapH
TONNAAY.

By ac606 6uaan Yauaragiga u-
Kaaurau XaToJapHHHT acocuil caba-
O!s BUHTHHHT Yiayanaérrad Hapcanu
BGHD XHA KHCMACAUTHAAAHD. MUKpO-
merpaapuuur 0y  KaMUYHJIMTHHH
Oaprapad KWJIMII YYyH, XO3MPru
MHKpOMeTpJapra Maxcyc Moc.1aMa-
Jap ypuaTtuiaraH Oyaaau; 6y Moc-
JaMaJjap BHHTHHHT OyloMra yHda
KaTTHK OOTHWIHra Hyn Kyimaiau,
Byunafi mMocaaMauuur unutamu A
BHITHM aijlaHTHpyB4M B pacra 6usan IOy BHHT CTepXKelld OpacHia
xocna 6ynanvrad HIIKaJdaHHLIra acocJaHram.

Yavawaap. MukpoMeTpHy HILTATHILAAH OJIAHH YHHHT Oy3yx
OMACJIHINTa, SI'bHU LIKaJaJapHHHHT [HOAHIYH UM3HKJApH YCTMa-yCT
TYUIHIINTA MIIOHY XOCHA KHauu Kepak. IlnacTHHKanu BHHT Ouaan
YHHNT KaplIHCHAAry Tasinu opacura KupHTuaany sa C Gapaban af-
JNANTHPHAKMG, BHHTIHHT Yull NJacTHHKA CHPTHTa SIKHH KeATHPHIALH,
duan B pacranuruna Oypamy GHJaH BHITHH NJACTHHKAEra TEH3nL
Kepak.

BHIT naacTiiKa CHPTHES TCKKAHWLA KY4CH3 TOBYI YHKaLH. Byu-
At ket Bogacranw afanrapumnnur gofigace fiyy, C 6apabaliu
aftvanrpnur tanguganann. Hlkananapra Kapa6 canog Kuauiaau:
MILLTHMETPIAD Uik tkasanan, MuaanMerp yayuaapu 6apabai-
JArH WKAAALAN TonlAaLl,

IlnacTunkauunr Typraja Gypyarira fKHH XORJapujaaruy Kajui-
JUTH KaMuda yu Maprajgad Yavanagu. [laacTMHKa KaJHHAMTHHHHT
XaKuKui xuiiMatn ged Ymanapuusr ypra apudMeTHK KuiMaTH Ka-
OyJ KHIMBanH. '

2- mawy
Haisunr xaxmuuy Ba HaH MOINIACHHMHT 3UYJIRTMHH
IUTAHFCHUMPKYAb OUAaH aHuKJau

KepakauacGo6 Ba MmaTepHanaap: 1) wranremupkyab, 2) yavanagd-
ray nafl, 3) ayna.
Ac6o0nunr tascudu. Ilraurennupkyds (6- pacM) MHAJIHMCTD-

sapra 6yamnran LM MacwraGnan ubopar 6yand, yuaa Macwrad
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44 MEXAIIHKA

6yilia6” xapakatnana onaanran nepnennkyasp CB oékya Gop; 6y
oBKuanu GUpop BasmsiTra KeatnpinG Maxkamaal kyaauran C suur
6op; o8Kuanunr oboiiMaciHia Macwrab OGyaumaapd ycTHAAU TCILNK
ouuaran 6y.110, Oy TCHIMKMHNT KHA KHPFOFHra HOHHYC YH3MJTailn

kS

6- pacm.

ofKuanap 6up-Gupura THFH3 TCTHO Typramga, HOINMYCHHIT HOAH
MaciiTal 1OJHTa TYFpH Keaub Typaan. MaciutaGHHHT OOLIMAA yHra
nepnenjaukyasp ypuartuaran kysraamac LA oékua Yyauamagurad
AeMra tasiiy GyaM6 xu3Mat Kuaand. J)KacMIapHHHT HYKH Jagam-
JapH HKKaja oéKyaHuHr 7 kuemaapu Guaan yavaHaau.

Yauawnap. HaliHHHT Xa)XKMHHH TONHII YuyH YHHHT ICOMeTPHK
$auaMaapund, s’blIM y3YWJIHTHMHHE, HYKH Ba TallKH AHaMeTpJapHHu
Tonmuy 3apyp. Halt Mopaackununr suuJauray TONHUI YUyl 9cCa, YHHUD
XaXKMUNY TONHWAAH TallKapH, MacCacHIll XaM TOMHIU Kepak Oy.rany.

XaKMHH TONHIM. Y3yWIuk Kyhinjaruua yuauanagu. lranren-
UHPKYanunr oékuyanapd yjnap opacHra Haii curagurail  Kuwiaud
6np-Gupupan axpartuwiaalM, cyurpa yaap opacura Hail ysynacura
Kyitunn0, B oékua 6up 03 yanra cypusau0, Hai cajariila KHCHI4aaY Ba
cyirpa >KHCMHEHT YSYWINHTH [ukagara kKapab tonunaau. Ulranreu-
wipkyausnr B ofkuyacu Ba, IcMak, HOHHYCHMNT HOJH XaM lNa#imuHr
YAYHANCHUA CypPHATalH yuyll, MacwTabpard IIONHYCHHIr UoJHraya
Ovaran OyTyH MHAAMMeTpJapnu canab, cyurpa HOHHYCHHHT KaiicH
OLanMH MaclTabuuHr Kalich GyamMura TYFpu Kesul TYpranjury
Tomaann, Habivg §3 yxu arpoduaa (xap cadap 45° man) Gypu6,
YU Y3yuaurd Oup Heua MapTa yauab KypHaagd. Y.auaul nartuxa-
Hapunit ypta apudMeTHX KHIEMAT OJMHAIH.

Viujan cyur yadnuiur TAWKH gHaMeTpr Yauananu, Héai wranren-
nepiyaunnr oéKuanapu opacura cairumia chguaanu. Hah macmra6-
L HePHCHANKYAAP Ba3HATAA TYTHO TYpHAKO, YHUHT HKKaJNa yuHaaru
Voo NePHCIIHKYJSD AnaMeTpaapu yavanagu (OHp gHaMmerp licya
mapa $avanca, HKKHHYMCH XaMm Liynua Mmapta yavanaiv). Bapua
Wongatupuitir Yprayacu xuco6aab tonuaany.

[t suky gHaMeTPHHA Yivaiuga miTalireHnupKy/b oékyana-
pmonn 11 ogemaapy naiiHuir 4Ara KUPATHARG, HaHHUHT HYKH Je-
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1. HOHITYCJIAPHIY IPTAHHUII 45

BOpJapHra TeTH6 Typajurail KHInG Gup-OHpHIAH Y30KJaWTHPHAA L,
cViirpa IHaMeTplinIr y3yislury Macuitabaan Tonuaany; GyHaaun cyur,
XO03Hpruyna yauanrad HYKW JHaMeTpra. NepneRAnkyaap Gyuarad Ooli-
Ka HYKH JHaMeTp yauaHaiu. Hafnuur MKKWHYM yuynpa xaM Xyaax
wyujaal HKKuTa gunaMerp yauanazu, bapyd natuKanapnuur ypraya-
CH TOHHM:aJH.

Arap IITAaHTeHUUPKYJAb HAAJAPHHHT HYKH RHaMCTpHIIH joraam
YuyH MocJanrad 6yaMaca, y X044a HUKH JHAMETPJaapud yadaw yuyH
yJAapHU LWITANTEHUUPKYJAHHHD HKKajna OEKYacHHMHT KAJIHIANTHTA CO-
JHUITHPHII Kepak; ofaTAa 0y KaJuHJAMK IITAaHMeHOHPKYJIHUUT ¥3H1a
Kypcarnaran 6yaaau.

Vauaw naTuxkajdapuiyd TCTHILTH 3JeMenTap TeoMeTpHK dopmy.ia-
Japra Kyiu0, nafiHuur Xaxmu xucob1al TonHaanu.

Hafi MoamacuHHHT 3MUYJHTHuNM auugaawmw Hafinu

onarnaru raposuuaa 0,1 I raua aHMKAHKHA TOPTHO, YHHHT Maccach
TONWJIAAH, XaXKMHIIKH OUAraH xonjaa Hait Aicaarail MOAAHHHE SHYJL-
rn xuco6.1a6 Tonnaaim.

3- mauisg
Bypuakaapuu yayam
Kepaxnu ac6o6 Ba maTepuannap: Gypiak §adarad acGoS.

Bypuakaapuu yJayam, y3yHJIukIapid yavamw Ounan 6up Karopaa,
dakaT QuaHKapuil SKcrnepuMelTiarsHa amac (6ypyakaap acocai,
ONTHKA coXacuja ynuauagu), Gaakd (Hsukara sKHH 6owka dail-
napAa (aCTpONOMHsAA, TEO/AC3HIAA, MHHepasoriaia Ba GomKanap-
Da) XaM KeHur rapkajaran. Bypuakaapuu yayaifia MulaTHiaadran
acGo6iap acocan HKKH KHCMAail: AUMG BA BUIUPAOBHU MOCAAMATAH
ubopar: yauanaérray 6ypudxiiyt XOCHA KHATAH HKKH PaAHYCHHII Ba-
“susiTAapH JHMOmau ronmaanu, Oy
paanycrapiulr iynasuuaapy sca
BH3HDPAOBUH Moc.T1amMa (ONTHK TpyOa
Ba 1y KaGujap) éplaMH GHjaH
anyukJIaHaH.

BuanpJoByl MocaaMa JHMOHUHT
MapKasHAaH yrapural YK arpodH-
Ia aiiJlaHa oJapurai OYJHO, YHEHHT
AYHANMIIN yHra énuuTHpud Kyiui-
ras KypcaTKHu é€pjaamupa JHMG-
HUHT LIKaJacH GyHHua Oedrn/iaHa-
an, Yauanaérran Oypuak BH3HD-
HYHT HKKMTa BasHATHra MOC KeJaras
OypusaxlnaDHHUr al@pMacura TeHT 7- pacm.
1 4
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46 MEXAHHUKA

6yaanu, Bab3uaa aum6 GuIaH KYPCaTKHY TeCKapHuya JKoHJauira
O6yaajnn: BH3Hpra MaxkamJjaHrau AUMO Busup GuaaH Gupra aknana-
[AH Ba YHHIr BasHATH Kys3raamac KYpcaTKHu épmamujaa TOMHIAfH.
Busup BynanuiunEs M6 KasacHAaH aHHK TONHIN YUYH, 1OMpaBHM
HOHHYC HILMATHIAKH.

8- pacm.

By ac6o6aapia BUHPHHHr aiJanHIl YKHHA JUMGIMAT MapKasH-
ra aHMK TYFPH KeJATHPHIN XYAa MYXMM axamudarra sra. By mapxkas-
Jgap O6up-OMPHHMHHT yCTHra poca TYFpPH TymiMmaca, OypuyakjaapHHHT
AnMOLaH TONUWAAXUral KaTTaAurd yJAapHUHT XaKUKHA KaTTaJurHjieK
OVaMainan. By GUKpUUHT TYFPHJAMIHTa 7- pacCMHH KY3J4al KeyHprania
nmonamus. lly pacMaa ukxkHTa paJHMyCHHUHT TeHI Oypuakjap XOCHJ
Kraranjary MKKMTa Ba3uATH KypcaTuaray; 6y BasusTJapaan GHpHaa
paanycnapuunr kecuiwys Hykrach (C) auMOHHHT MapKasura poca
TYIpH KeJaZH, aMMO HMKKHlIuy¥ Ba3uaATAa Oy HYKTa Mapkasjau GHp
o3 uetpokaa (C’ nykra). A’C’B’ 6ypuakuunur wkananaru A’B’ cano-
i ynunr AB xakukuit KAiMaTuA4aH KaTTa SKaHAWTH Ba umy Oypuak-
Kka Tenr 6yuran A”C’B’ Beprukad GypyakHMUr IIKAJafgard CallOFH
800 XAKHUKHI KAAMATAAH KHYUK 3KAHJUTH pacMAan KypHuuO Typus-
an. By xoanan gofinanasn6, xap Kangaih ac6obna xam yKIapHUUT
}CIMA-YCT TymMacaall KoJHIIK Ty(aian XocHa Gyaajnuray 3KCIUEHT-
pHCHTCTHHHT  TabcHpura OapxaM Oepuiml MyMKuH. DBywuur yuyy,
Tpy6i HKKHTA 1OIKYC Guaan Guprajiukia HINIaTHAadd; LHOHKYCaap-
st ONpy GUPOP AMAMETPHHHT GHP YUHAa, HKKHHYUCH §lla AHAMETp-
i ukKn yuuna 6ynapu. Jlemak, 6y nonuyciaaprad 6upH Gyp-
e Katranamtupu6, A’B’ éi 6unan yauanaauran 6ypyakHu Kyp-
Catani, BKKILIMICH 3ca uly GypuakHH KHupaiitupuG, A”B” &t Gunan
Covsanctan Gypuakus xypcatagu. By Oypuaknapuuiir ypradacu
fo et N XaKHK I KuitMaTtanu 6epanu Ba Oy KuAMAT KypuHaMa-
Vil OLONENTPHCHTETHNa GOFIMK 6YaManu,
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{. HOHHYCJIAPHY YPTAHHMII 47

8- pacMaa snr cofna Gypuak yuuaruu ac6o6 (6ypuakuil HOKuyc)
raceupaanran. ¥ A nuM6 Ba noHHycau B Busnp mocnamapau uGo-
paT. Ac606 C meTass nAacTHHKagary Gypuaknapuu yadamra tainép
X0/1a TacBHpJalraH. '

Bypuakaapuusr KuiiMaTH KaMiia yd4 Mapra yadanaid Ba 6y ya-

uam HaTHXaJapuHUHT YpTa apHdMCTHK KAHMATH OypYaKHHIT XaKU<
Kuil KuiiMaTH 2e6 Kabya xu- :
Jgunagu. Bypuak yJiayaw yuyd
wiaaTnaaguran  actobsap-
HUHT 3HT TaKOMHJJAallrania-
pugan  Gupu  Te000AUTOUP.
Teonoanut BepPTHKAJM Ba TOPHU-
80HTaJ TEKHCJHKIapaaru Oyp-
ygaKJapHy  yavaiira BMKoH
6epanu. Teo OJMMTHHHT KYPHIN
tpybacu (9- pacm) yaapo nep-
NeHAMKyaap OyaraH HKKHTa
AyHasuinza amJjgaHa oJand.
Bypuaxknapuunr kuiiMaty 6yp-
yaku#i HOHHYCH OVJraH HKKH-
Ta JAMMOHHHT IUKaJjaJjapHra
kapab cananagu. Jlaboparo-
pusiza TT-50 teoponutH nu-
JaTHialld, YHUHr Ja6oparto-
pusiaa Ttypaauras OGatadcua
TaBcH(uig YKuO YuMKUID 3a-
pyp.

Yavamnap. Ac6o6un anu-
Jakka Kapab poctaal ypHas
o Oyaraupan cynr rpybanu
yinnme nenopinea @nnnrnpn6 :
KYitran yor 6ypuakian TaM- 9- pacw.

FANAPLAN ONpHra tynjai K-

JHO TYrpiutaiuicta pkn, 6y TpyGafari ni Kpect AeBOPAATH TaM-«
FAHHHE YCTKIU yunra 1§epn Keaasran 6yacnn. bypuaknapun nkkana
HoHuycgan TonunG Gyaraan cynr tpyGa canriina  CHIKHTHAALH,
TpyGaun Tamrara Kiitraan v piuna6, Gypuakaap nounycaap 6yiH«
ua sna roumaany. Bywaaf $avamnap kamuga Gews Mapra Takpop-
Janaju, aMmMo wynucit Gopkit, nariokanap Oup-GHpHAAH KaHUYAJHK
Kyn (hapk KHaca, WyH4a NIk Ky Mapra yadann kepak. Xap 6Hp Ho-
HUYCAAH caHajaran Oypuakaapuunur ypraua kuilmarmaapn xucobnad
TONHIAH.

Cyurpa, aBsaars nykra Guaan Gup ropusontanna éku GHp Bep-
THKAJAa €Tral HKKHIYY, YUHHYH Ba X0Ka30 nyKradapra ToMon fyua-
JHUILJIAPHE aluKJaalra yTuaagH.
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Bynnan cynr xap Gup AyHaTHUINHHT Xap HKKAJa HOHHyCHaH ca-
Hafiran GypuaxkaapHinir ¢apki Tonuaaxd Ba 6y Hynamuuwaap opa-
cufary 6ypuyakaapuuur xy(Qt KuilMaTIapuIuHr ypTrauacd OJHHAKH.

2- BA3UOA

NMAACTHHKAHKUNTE KAJTHHJIUTHHHA BA JIHH3AHMHT 3rPHJIMK
PAA\HYCHHH COEPOMETP BHJIAH TOMNHI

Chepomerpuunr taBecudu. Chepomerp naacTHiKajgap KaJHHIHTH-

anuy §aun yuyn, WyHHOTAEK c)CpHK CHUpPTAApHUHT (Macaja,
ONTHK JIMILIAAAPHHIT) STPHANK paARyCTapPUHH TONHIU YYYH MLLIATH-
aaan. Gepeposerp (1- pacm) meraaa yuoék (AA) man uGopar 63.au6,
VILA nYaaTAan gcanran MUKPOMETPHK B BHHT BepTHKaJ HyHamulifa
CARd 04all; 6y BUHTHHHT KajdaMM auuK yadanran 6yau6, ogaria
V1 mura éxku 0,5 mu ra Tenr. By BHHTHHHT MACTKH yuyu YTKUp €Ki
PrLhva nakaMga 6yaaan, sudThHAr yeruaa 250, 500 &kn 1000 gucM-
1a Oyamiran D auck 6yaany. Yyo8kHunr énura 6ynuMnaapu 6yarau
neprukan C yusPHy Ypnatuaran 6Yau6, BUHTHHNT TYaa aljiaHHILAE-
pH conx my 4M3FHuYra Kapal caHanaj[H; BHHTHHHT uana afiandii-
JUPH 9ca, HHCKHMIT KaWcH GYAMMH UH3FMUHHMHI KUppacura Terué
T)prauaurnnn 3pTHbopra oaK6, D AuCKAaH TomWAaiH. BHNT yHHHT
I kannarupan ymwaa6 rypn6 6ypasazan. ChepoMeTpunnr oékuansapu
), a3, az (OyJgapiaH OXMPTHCH pacMia KypUHMalju) YTKMp yuau
0yan6, yrap 6up-6Hpunan Gapasap Y30KJAHMKJAa Typaan. By ac6o6
kYary ficajafiuran IDHINA ITACTHHKA YCTHra YpHATHJAalAH, YHH 4anr-
Jdaliiiy Ba KUPJaUMIIAaH CakJall y4yH HILIaTHAMadguraH BakTraa
muma Fusod Mydra coaub Kyiui kepax.

ot o

1 pucar, 2- pacu.
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2. NJACTHHKANUHE KAJMHJIHTHITKE YPIAHIII 49

CdepoMerp Guaad yavamga MHKPOMETPHK BHHT YUHHHIT BHUT
TATHEATH TEKUCJAHKKA OGUPHIMYM MapTa TeTHIU nafTHiH nahka# oau
XaMMa Hapcalad KHAHH. BHHT yYHIHMHT Tar/laTH TeKUCJIHKKA Teru-
WY nafkaw yuyH Kynuiya €pyraHK HHTep(epenuysCH XoaHcacu-
nau ¢onpananwaany. babsan maxcyc MocaaMajaan xam Qoigananu-
nagu, 6y MocaaMa KyHugaruua TY3HJAran: MHKPOMETDHK BHHT
(2- pacM) yKku 6yiiia6 remmmaram 6yau6, Oy Kallaara nyJat crep-
XKellb THKWITaH, CTepKellb KanaJ Huuja Jeapsn nilkaaanMacian cy-
pHAA ONajy; CTepPIKEHHMNHT NACTKH y4H HaH3a INaKJAW1a, I0KOpUryu s
Y4H 3Ca THF Wak/JuAa Kuiauirad, CTepikelb Y3UHHHT Tarura Kynui-
raH lapcara TeKKauga YHHOr TUrd (S) »yaa cesrup ab puyarnmur
KHCKa eakacura tupasaay; ab puuar CA puyarsunr 6up yudHu ura-
pub, yunnr spkun A yuuny Kytapagn. A yununr Kyrapuanwu ac6o6-
HH KyAa aluK YpHATHIUra, SBHH pHuarHuHr A yumnu kypcatkuu d
NPH3MaHHHT KHppacH OajnaHAJHry OuiaH GHD XHJ KHIUUIHA HMKOH
Gepaan. ,

1- marurg
MAacTHHKAHMHT KAJAWHAUTHHE yavaim

Kepaxnymac6o6 pa matepuaaaap: 1) chepomerp, 2) xopa siccu ofina
(xJ3ry), 3) xaammauru Yayanajuran naacTHuxa, 4) Kysry mwmaciiad Kpaumran ép-
JaMyd NIacTHHKA. .

Yavawaap- 1. Kopa xysrynunr ycrura M x§sry mnaactinka (1-
pacM), y GHllaH Kopa Ky3Ty opacuia KyAa IONKa XaBO KATJaMu KO-
JlaldTal KHAnG, 6Hp 03 60CHOPOK KyhuaanM.

2. KysatyBuununr xyau 6upop BasMaTAa Typrapja ynra panr-
nop épyr Wyanap xypunaau; Gy paurjgop épyr hyanap oKopuaa afi-
THJATAH XaBO KaTJaMiHH uerapaia® TypraH OcTKH Ba YCTKH CHPT-
aapiau Kalitran épyraux wypaapununr wutepdepenmnacy laTiKa-
cHia xocua 6yaam.

3. Cdepomerp Kopa K¥aryra BHUTHHIT nacTk yus M naactanka-
nuur ypracura TYEpH Keaaanran Kuan6 xyinnann (chepomerpiu
KYAuIIgaH oI BHNUT MJACTHIIKAra Terl Koamailanran papaxana
IOKOpHTa KyTapuiraH GYJIHILH JIO3HM).

4. Buur M nnacTHiuxara TeKKyHua cekKul Ba O6np texuc 6ypasaa-
IH; BUHTHHHT NJACTHHKAara TeKKaHJUTH uHTepdepeniHon iiyanap-
HENT CHIKHIIMnan Ouaunaau. WUurepdepennuon fiyanap auguruna
CH/KMNA Goljiaral naijga BHUTIH alJaHTHPHUIHK TYXTATHID A03UM.

5. BUHTIMHT aHa My BasHATHAA YHHHT TVJa Ba uana ailaauu-
Jiapu couu canagand. CYHrpa, MHKpOMETPHK BUHT OHUD ©3 I0OKOpHra
qHKapuiagu-na, sina M niacTuHKara TeKkKasuaub, HaTHKa TonuIaiu.
By uw neya Maprta Takpopaanuf, wy TapuKa TONHJCAH HaTHXajaap-
- HHHT YPTauacH OJAMHAAH, : ’

4 dusuxagaH NPaKTHKYM
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6. Bunt erapnuua 1oKopn 6ypab unkapunagy sa M naactHHKanm
KMMHpJaaTMacdan TypHO YRHHT YCTHTA KaJWHJAWCH yavaHaguran N
nnactanka wyngait  gyinannxy, 6yusa N njacTHHKaHHHT ypracn
BHHT Tarura TYFpu xeaaanran Gyacui.

7. Kaanuanryn yauanajbral  njacTHIKara BHNT TErH3HAnG, as-
BaJTHeK {1ya Giaan BunT JAHCKHUAND BasHATH anuKJIawagu. Baur
JHCKHIHNT BA3UTH GUp 1ICua MapTa annKJIanub, xoCHa Gyarair naTH-
XKANapHuur ypTauacn oannaiin

8. Jlvex saswsiminunir Tonmaran 6y KMRMartHAan yWHHT aBBaJTd
(Gouraaniny, oMM Ba3UATH) KUAMATHHM adupu6, N maactuuxka
FPTACHINNG KILAINIHIH TORRAATH,

Thraermkanuur T§prana yuura SIKHH JKOMJIapUAArd KaJqulijIuCH
XM Xynan iy 3aftaga tonunaid. Yiuamaay YHKKaH HatHxKanapra
KOPAG 1AaCTHIKAHANT SCCH EKH NPU3MATHK SKAHAHUTUIHN GHAN MYM-
kN, Arap naacrHuxa siccu Oyamaciad npusmarumk 6yJaca, y xoaia
6y N naacTnukanunr yprava KaJdHUWJIMLH TOIHJALH.

Fhonn 6axapu6b O6yarannan cyur chepoMerp Taraukka KyAunino,
yeTitra Fuiodn KUARHpUIaIH.

2- matux
JIMH3AHUAT STPWIMK PaJMYCHHH TONMIL

Kepakau ac606 Ba marepHaaaap: 1) cbepoMerp, 2) TekAc wmHa
nnacTHika, 3) SCCH-KaBAPHK sui3a, 4) MUAJIHMETPJH YH3FHY.

VYavawanap. 1. ChepoMerp Ky3ry ofiHa ycTHra KYHAHAKO, BHHT
nactra acra 6ypa6 tymHnpa 6olliaHagH Ba puuarnanr A yum (2-
pacm) d mpH3MaHHHT KMPDACHIa TYFpW Kearaiga, BHUTHHM OGypail
TYXTaTHAAAW, BUHTIHNT 6y BasHATHra yH3FHuAa Ba D auckpa Tyrpu
KeJdran kpiMataap é3u0 oaMiajiv; CYHr BHHTHH sina Oup o3 Oypal
I0OKOQM uuKapu6, Kafita TymHpuO, YHHHT BasHATH sla YavaHanu. Yu
mapra €xku Oeml MapTa Yayall HaTHXKaJapUHHHT ypra apudmeruk
KifimaTi fio Tomuaany, 6y 3ca BUHTHUHT GOMaHFAY BASUSITHFA TYTpU
KeL I,

2. Cyurpa, Bunt opkara 6—8 mapra 6ypaau6, teKmupuaaérrai
JuiLia cepoMeTp Tarura KyWusaaad; JIMI3alMir ypTacH BHHTHHNT
Taritra TYrpH KCJATHPHATAHAal CYur, BHNT JIHH3ara Tekkyhua Oypa-
A, Buntounr JuH3ara TEKKalVINTH IOKODHAArd ycya Ounaan res
nanka6 osunann. By xoana xaM BHHTIHII BasusiTH y4-TYPT MapTa

Fauann6, Yauam naTHXadapununr ypravacu hy ronuaand. Wyupan
keiing, cepoMeTp canaruga yerra cypuaut Ba JAUN3AHMHT KAAVILIHTH
v 1gpT Mapra Yauab Xypran6, chepoMeTPUHHT Oy BasUATHIA TYFPH
REA N WLLTIKIRHE YpTayack by Tonuaann. Céhepomerp &pramuia
AN L KAMILAA Yy CPHUMHT KATHHJANTRIM §adaun Kepak, Y4 map-
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-

TO Yayall HATHXKANAPUUMHT §PTayacH BHHTHHHT CQEpHK CerMeHt
yuHra Mec xearad h Ba3WSITHHH GHIpHpagH; 6y cHepUK CerMCHTIHHHT
#eocH chepomerp OEKMApUHMNT yulapuiaH yrran Joupaaup. Cer-
MCHTIHNT Gaxaugauru H=h—hy 6ynanu,

Huxosnr, chepomerp KoFo3 ycTura KyiHuanG, yHHIT yeTHAAN cas-
ruia 6ocunany; 6ynaa chepoMETPHHHr Y4 OBFMHHHT KOFO3ra TYLIHG
KOJITal H3Jlapy OpaJHFH INTAaHTeHUUPKYAb Gunan Yavanagy,

Xucobnaw. ChepoMerp oEKJapHHHHT OpaJHFHHY yauad Gyarau-
Rai Cynr YHMHT O€KJapu opacH/ard cepuk CerMeHT acOCHHUHI pa-
JIHYCHHH!

abe

[ =
4V plo—a)(p—b)(p—0)
¢opMyaara 6unoal xuco6aab Tonmum Myvxun, 6y ¢opmynanaru a,
b, ¢ nap cepoMerp oékmapu opacuaaru Mmacodaaap, p sca 6y ma-
codanap HUFHHAUCHHHNT ApMUAUD; r Ba [/ un tonu6 oaray, aunsa-
HHHI 3rPHAMK DPafHYCU

r? H
R=s7+3

dopMynanan xuco6aa6 TOMUAALH.

Yauaw winapu 6aTaMoM Tyraraugas cyur chepoMerpiari BHHT-
KU 6up 03 Gypa6 10KOpH KyTapub, ac6o6 ycTura ruiIohuna KulAPHG
KyAnm Kepax.

3-BA3HODA
YXHCMJIAPHHHT TYIIHU KOHYHJAPUHH ATBYJ MAUIMHACHAA YPFAHHII

Kepaxau ac6e6 Ba MmaTepuaaaap: 1) Amsyn mammnack (ynaa xai-
Kacumon Ba TyTam naaThopmaiap, SJEKTPOMArlHT, ACOCHH I0KAap Ba Xap Xua K-
muMYa 10KNap op), 2) cexyijomep, 3) KanuT (BKIOUATEND).

Areyd mawwunacu feBopra MaxKkaMaauran sepTHkaa A merana
crepxenpan (1- pacM) nbopat 6yau6, Gy cTepikenia caHTHMeTpaap-
ra Gyauuran mwxana 6op. CrepsKenHHIT IOKOPHTH KHCMHIA KaM HIIKA-
aanum 6uaan afinanaanran enrua B amomuunii 6a0k 6op. YwiapHra
6upnai m Mmaccanu nkkura C Ba C’ j0Kk ocwiaran Huruyka un 6y
640K ycTunan yTka3us Kyiwaran. C’ 10KHHAT HYMAA TEMHD IIACTHH-
Ka 60p Ba WIYHHHT y4yn yun M siexTpoMaruur yur1iad Typa odaju.
C Ba C’ 1oknapra D sa E gjyunmua oxnapiu Kywmub, yaapHunr mMac-
cajapuiid owHpuin Mymxni. Arap C jokka 6y IoK4yaaapRad m; mac-
caqu 6utTacHiy Kyficax, y xoana OyTyH cucTeMa TEKHC Te3lalyBuau
XapakaT Kuaa 6oiwaajijn.

Tesnmanumnunar KaTTaIuruiyn  Ky#Agars  Myaoxasaftap acocnia
TONWIN MYMKUH. Xap OUD IOKKA HKKHTa Ky4: OFMP/IHK Ky4H Ba HIHKHP
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. TAPAHTAMK KyYd TAabCHD Kuaub, I0Kaap Wy Kydaap TabCHpUpa Xa-
paxatra kemagu (Gynia Ou3 BIIKaJanHWw KyYaapuiy nasapra o
MallMu3 Ba HIun orupaikcns ae6 xucoGaaimus). Arap ano uysun-
Malian f1e6 (gapas Kiica, y X044a yaniard Ba YUrjary oKJaapHtur
TC3TANMWAADY MUKJIOP AKHXaTHAaH Tenr 6yaAus, miopasapu Kapa-
Ma-Kapuin Gysan. Shita Gyngan tawkapd, GIOKHHUT XaM OFHPJAHTH
N¥K aed rapas kiuinca, y xo04ja HIUHHT TAPaHTJUTH YIT TOMOHIA
XM, uan ToMoljla XaMm Onprai 6yaanu, pe6 xucoGuandaand. Holo-
TOHIIHE BIKKINT mmvnura acocaH:

(m--mya=m+m)g—T

—ma=mg—T
Le6 Camn Mysiag, GyHJars 4@ — CHCTeMalHur reajgandw, I’ — un-
HINIE TapanyIney § — OFMDJMK KYYHHUHI Te3Janviy. Dy renrasamas

Japun cun6, Hi TAapalrduK KY4HHHHr Ba TE3JAHHIIHHUT KavTTanuri«
I TOHaMN3:

[ER]

_m

=& om- om -+ my (0
m
==
gy 2 2my m
T=g T, = gm —-—_1 +’_’.‘_1. @)
2m

Xapakat TeaaanuuUINHY OYHAAH XaM aluKpOK KHJIHO TOUHII YYyH,
GAOKINNT OFHUPJHIHHE 3bTHOOpra ojuil Kepak Gynann. Biaoxsunr
OTHPARTH bTH6OPra OJHHranga OJOKHMHT MKKH Tapaduia MIHHNT

TAPANTAKTH Xap XHJ 6y1a;114 Je6 xucobGaanuaany. IOIgomea gana-
rai teurjaMaJapra KyuuMua KUant ada OJOKHHHI alidanma xapa-
KaT KoHyHHHNH H(pOJaJOBYH MOMEHTJIAD TeUNIaMacHnH €311 JO3HM.
Arap Gynna xaM MIHK aBBaJrHAaruieK OFMPJIHKCH3 Ba yy3uaMmaliu
Re6G xucobaanca, Kyfiupary tenrdaManap CHCTeMacH XOCHA KHJIH-
Haan:

(m-tm)a=(m-4-m)g —T,
—ma, = mg —T,
Je=amyrte = (Ty,—T,) r.

Dynnarn amer? ra tenr Gyarau J — GAOKHMHT MHEPLHSl MOMEHTH,
m.  GJAOK Maccac, r— GAOK paanycu, € — Oypuakufi Tesnanuul,
o - OJ0K MaCCaCHHHHT TakcHMJaHuuiuura Ooramk Kosdduugent,
Arvap nu Gaokga cupraHMaca, y Xodafa 6ypuakuil resdanuur 6uaan
sl Teasanum opacujary GoFIaHum

al=8r

Tenenama 6naan ndopaaanand. l0Kopuna KeJATaApuATaH TeHIvIaMa-
A CHUTCMAcHH CuHO,

Oy = g— 1
1—g2m+m1+amo
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tewiannnnn Ba Hn rapanranrapunr Ty Ba Ty xulMaTaapunum Tona-
LISIR N

Hinkananum Kyus TeajJaHHIU KAaTTAJAHIHLK A11aj)a KaMaHTHpajd.

10Kopuna xearupuiran GopMysnaszapaan Kypuuns Typusauky, 6y
CHUTCMA IPKHH TYLIHI TE3JaHXIMHAAN KaMpPOK TeaJanHur 6ujan xa-
paKaT KHAaap sxkan. m, KYIMMYa IOKHH owiupa GopHwl Guaal cHcre-
MallHHr Te3JanHlinIiM NaM olupa Gopuml MYyMKuil. Arap xapakar
BaKTHAA my KYWHMYA JOKHE OAHG KVHcak, cHcTeMa Gynpan keilin
yarapmac Tessnx OHaau XxapakaTt KHiajiu, Gy Te3MHK IOKHYW OJHII
naiiTaary Teanukxa teur 6yaamm. A crepxenpa (1- pacm) ukkuara
naatdopma Gop: G — tyraur naardpopMa Ba F — xaixKacuMon uiaar-
¢opma (E wmaxanard IOKHH HAub KOJHII YUyl); KHCHO Kysfurau
BHITAAD CpAaMKAa HKKaja MiaTdopMaHH CTePKEHHHIE Xap Kaujaai
AOMMra Maxkamaad KYAuL MYMKHIL.

Bakr opaaukiapu cekyngoMmep 6uaain yauanaan. ATsyn mMaluiuHa-
CHjlla TeKUC Te3NaHyBYaH XaPpaKaTHUHT KOlYHiAapuiu Ba HeloToluur
HKKMIMH KOHYHHHH TEKIIHPHO KYpuIl MyMKuH; Oy BasHpaHWHT May-
Cajly XaMm XYM WYHHUT Y3CHUACHAHP. Dynjia niuKaJaHAm Kyusaph
MaBXyn Oyarauns tydafiau, KonyHiapHu dakart TaXMHian TCKUIHDa
OMdMH3. :

Vauawnap. 1.S=% at* AYa KOUYHMNM TEKU HpHILL

C 1oKHHMHr ycrHra XymuMua D iokaap (OHTTacCHHM, MKKHTACHHH B7
X0Ka30) Kyiuaud, M ogeKTpOMarsut salKHpHra TOK 1060pHAaAH Ba
cucTeMa wynpgafl GolJaHFHY BAsUSITAA TYTHAALHKH, 6YIna 3AeKTPO-
marant C’ joxny nactaa ymiaa6 rypeuin. Cynrpa tyrawl G naardgop-
ma C IOKHHHT NaCTKH acocufan 6upop aHuk S macodana ypnatu.ia-
JH. DByHgan cynr a/JeKTpOMariut 3aHXHpUra KejJdaérray TOK
TYXTaTHAaQH, Wy OHJaH OMD BaKTAa CCKYHAOMEp XaM IOpTH3WIaiIL.
C wx G naardopmara ypuiram nafiTAa CeKylAOMCP TYXTaTHa1l1;
. CEKYHIOMCPHHHT KypcaTHiin 6H3ra XapakaT BaxTu f un Gepann.

Crepxennarn naatdopMaunnr BasusaTy y3rapripuant, xap Xy
S Mmacoganapun yTHm yuyu xetran ! sakTaap tonmnramn, Gy BakT-
nap xap 6up S macoda yarapTupuamail, Kamupa yu mapra yaual
TONWJAral BaKTAapHUNT ¥pTa KuilMatuian nbopar 6yaai.

Kymumua 1okaap G6upaail  Oyaraufia  CcHCTeMalHHT TeadaliHilly
Gupaaft 6yaamu. Wyuunr yuyn gylinaars mynocabar (taxmunian)
ypruan OYANIIA Kepax:

28, 28, 28,

e N o — =
0. 9
tﬂ

2.v=af Te3JAHK KOHYHHHH TeX I upHuuL By mynocabar-
nu tekwupuw yuyn C 1ok yerura xymaMua £ ojox xjimaud, 6yryn
CHCTCMA 3JIeKTPOMAarHUT BOCHTACH/a THHY XoJaaTina TYTAG Typuaaiu.
Ocuan6 Typrad I0KAaH GHP 03 NACTPOKKA& XaJKacUMOH maatdopma,
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yHIAaH HAcTPOKKa 3Ca TyTraul miatdopMa MaxKam/JaHamu, DJeKTpo-
MaruMT 3aHXKHPHUH Y3HII GHaan OHp BaKTAa CeKyHAOMep HIUTa co-
Junaau. Xapakar OGoulnanranfian To KYWIHEMYA JOKHH XalKaCHMOH
ni1atdopma WANG Koaranuraua yrran f; BAKT Ba XaJKaCHMOH ILIaT-
dopma KyIIHMU 10KIH U0 Koaraljad IOKIHHT TyTaw naatdopma-

L+ pacm.

ra Gopu6 ypuarauuraya yrrad ¢’y BaT Y-

vanapu. Ilaardopmanap opanuruuu sa C
1 OKHANT. 6ajalIurHIg GUArad Xod1a, IoK-
; MM TCKUC XapaKATHIHMHT Uy TE3JHMIH TOIH-
Aajgd. Baxr opaauru [; ¥ Kamyaa yura
afipum yJavall NaTHXKaJapHIHNT ypravacu-
ra TCHT KWINO OJAHII J03UM.

OcHFIMK TYpraHl 10K OMJIaH XaaKacCHMOH
niardopMa OpaJMPFHHH OlIMpranjga TeKHC
XdpaKaTHHIF TC3JUrH XaM opTajM. IOkuuur
ycTura KyHmara KymmMmua I0K aitHH 6up
XuJs1 6yaranga (A'pHu KYIIHMYa 0Ky yarap-
THpMaraia) CHCTeMaHMHI Te3JaHHIIHM OHp
XU 6yarany yuyyH (TaxMHHAH):

U, 1% U,
a=—-1-=—2= ' = 2

t H - e In

3. HbioTonHHHT HKKHHUYH KOHY-
nu: f=Mauu TexwupH U, Arap KyIWHM.
4a J0KJapHH GHP TOMONAAH HKKHHYY TOMOH-
ra oau6 Kyicax, 6yTYH CHCTEMaHHHT Macca-
CH y3srapMailjaH, aMMO CHCTeMara Ta'bCHP
KuiaaéTran Tamlku HaTHxaBufl Kyu yarapa-
au, Wy caba6maH CHCTEMAIMHT Xapakar
Teananuny xaMm Yarapamu. Typau uxkura
XOJl YUYH KyHuiaruiapra sra O6yaaMmus:

fl = Ma].’ f2 == Maz,
1 1
Sl = faltf, Sa = é—aztg.

Lup xna KatTanHKIapHH Gup-GHpHra GyaaMus:

Oy 1L

h__a S, a4
= = B _—n= —
fa ST %k
f .
b S z% ’
3 Se 2
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4. OFUPJIMK KYUUWHHHTI TE3SJIAHHMIIMHHK TONHII 55

By mponamx XaM HyJ1 KOHYHHHH TeKmuprannard xaéu (l- Mamk)
TeKIIKPHO KYPHII JO3UM.

Aspano C’ 1okuunr ycrura, Macanan 1 ¢, C 10k yctura aca 3 2 Tom
xyinnanu, O6ynfa f =27 Gyaagn. Kyimmya 10K1ap wynfall 6yJ-
rapjia TyTaul MIaTOPMalHHT TYDIIH BasuATUra TYFpH Kearaw S; Ba
t, nuur Oup neua KuHmatH Tonmusagu. CyHrpa Gapua 4 e xyumMya 10K
C 1okHunr ycrura Kyhuaazu, Oynpa f, =4I 6ynaan, ammo Oyrjait
Xoi1a XaM OyTyH CHCTeMaHHHP MaccacH Vysrapmacipall Ko 'g,m by

N
X051 yuyn XaM S, Ba f; HMHT Oup HeuTa KHMHMATH TONHJaIH. 5—?2“’- K¥pu-
24
HULIAArd xaMMa udoxanap Oup-Oupwra TaxMusan Tenr Oysuuix Ba On3

TEeKIINpaéTran Xycycuil Xosaga 5 ra Axud 6yiun  xepak. Maua my
HIIHUHT XaMMacH HpIOTONHMHE MKKHHUYM KOHYHMHH TEKIIHPHULIMD.

. ~

AJTABUET
1. C. I'l TpeskoB, Mexanuka, «Hayka», 1965, 1 606, 16 — 23-§.
2. C.8. Xafikuu, DHIHYHCKIC OCHOBB MeXanHKd, ®usmarrus, 1963, XIII
66, 89-§.

4- BA3U®DA
OFHPNIMK KYUYHHHHI TE3JIAHHWMHY MASITHUK EPAAMM BHJIAH TOMULY

Myxaannma. JKHCMHUMHT TagpopJlaHanural XapakaTH JaBpH
(Tyank TeOpauuil faBpu) Ae6 XapakaTHRHT OHTTa TYJAHK LHUKJIHIH
Tyraajaul yuyH sapyp 6yJarai BakTra aiTujiajad.

JXuem koopamnuatanapu Ba Teaaurnuunr Kuhmartaapu (iynann-
IIH Ba MHKIOPH XHXathiaan) yiua nasp 6uian taxpopaanany, Tyang
IaBPHHUNIT sipMHra Tteur 6yaran Xapakart Bakth (oanuil TeGpaHuin
Aaspu) Guaad Hw kypuw KyJdail, CoaT MANTHHIE O/ TeSpalUILH.
LIHHT 1aBpH GHp CCKYHATA Tenr.

VauHUHT OFMPJHK MapKasHialn JOKOPHPOKAATH NyKrara ocud
Kyfuaran xap Kaunail xxucm reGpana oaany; 6ynjxai xucM ¢usura-
suil maaTHuk nenraaid. Byuaall mMasTHHKHMID ofauil TeGpanpim
naBpu Kyaugaru ¢opMmysa 6unan aHda al¥g ubojanaHanu:

T=gx Vé—(l—{-l—sinQ%), ‘ (0

GyHpary g — OFHPJHK KyUHHHNT Te3JIaHHMUIH, o — MasTHHKUHIT Bep-
THKaJAal OFULI Gypyaru Ba [ — ¢HU3UKaBUH MasATHUKHHIT KeATUPUA-
2aH Yyaywaueu, S'bHY TeOPaHHII NaBPY WY DU3HKaBUA MAATHUKHHUIT
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56 MEXAHHKA

TeOpalui faBpura Teur 6y/rall MaTeMaTHK MassTHEKHUHT Y3YHJIUTH-

nup. By xarranux
J
l == — (2)
mynocabargan roaunamy, Oynparn J— pH3HKaBHA MasSTHHKHHHT
OCHJHI YKHTrA iHchHATAH HICPIHS MOMEHTH, /1 — MaATHHKHUHT Mac-
cach, @ — MadTHUKIHUT afilanul KU 6HJaH OFHPJHMK MapKasu opa-
cHaaru mMmacoda.

Arap a - 4’ Oyaca }}— sin2;i MHKJOPHU Oupra uucbaran 9bTHOOpPra
aaviaci SaM Cynaid, yHAa g Kylnpariya udopananafgu:
o *
4 =n? T2 (3)

DunoGapnn, g Hu anuKaadl yYyH MKKHTAa MHKAOpHH: Te6GpaHHuLjiap
gappu I Ba keatupuarad [ y3yHANKHE yauam Jo3uM. MasTHHKUMHD
Cup ueua (100—200) reGpaHumIura KeTral BaKTHH CEKyngoMep Ou-
Nun GepocuTta Yauab Ba Oy BaKTHH Te6paHHmiap conura 6yau6, &
HXUIMPOTH, Kyiluga 0aéH KHJAMHAZHIaH YCTMa-yCT TYHWIHII METOZUra
acocaaunt T gaBpuu Tonum MYMKHH. ByHpard [ xaTtaaukiid Masr-
KT YYaMI4pd Ba MAcCACHHM OMJIFaH Xosija xHco6aal Tonuul,
¢un ardoapma maaTHuk #e6 aTaayBud MasTHHKAaH (poiizanauub Ge-
HOCHTA TONMHII MYMKHH.

OFHpJANK KyYdHHHT Te3JIalHUIMIH AHHKPOK TONMII Y4yl Kynruuna
WHNATIAPHH XHcoOra oJuin Kepak Oynany, 6y xo. sca xucofaawu
HuHra Kyo tysarManap KdpuTagu. By TysatMadaap teGpaHuiuaap
aMIVIRTYZaCHEULIT KHEMaTH, atpodnaru atmocdepa, TeMmmepartypa
{3rapuniapy, coar IOPUIUHHANT aHHKJNTH, TasiHy OpHU3MacH KHppa-
CHUHNT efHITHG I0MAJJOKAAIKINY, INTATHBIUNT TeOpaHHWAPH Ba WY
1.401 cababaapHuur TabCHpaapubu Xucobra oasany. Kyinaa orupank
K\ail Te3saHMWuNH Oy Ty3aTMadapHH KHPHTMAcCHaM allMKJAaliiuHr
vu1d yeyauy 6aéu aTHaanm.

1- mawx

OrHpauK KYYHHHHT Te3JMaHWUIHHH CCKYHXIM MAaATHUK
gépramuna Tonu

KepagknuwacGo6 Ba MmaTepruaanap: 1) Cekynj MasTHHKIH ccar, 2) ce-
yootosep, 3) HAMOKAH TeMHD marua, 4) ocMma, 5) ywiapHaa KY3ryJaH  uksura
Wl GEaran unsrig, 6) IMTAHTCNUMPKYAb, 7) KYuMa JjiaMncuka, 8) nnruwuka un,
s e, apy6a, 10) 976K POMATIHT Ba KajMT. :

AcioGuunr tascudu. By epna dofinasannnagnran MasTHHK ce-
Vot N etHnnSIn CoaT oaanga L ocMara MHTHYKa MN GWIaH ocHaub
nomorgnnat wamokan A temup wapuazap (1- pacm). Ocma coar
PO monIr J0KopH KHCMHTa MaxkaMmJaurag p nyaart npasMagup;
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4, OFUPJIHK KYYHUHHHT TE3JAUHMICHHM TOTTINU 57

NpUsMaHHNr YCTKH KHppacy ropusontaa Oyaanu. Ilpusvanunr yct-
KH érujia TEIHKJH ¢ CTepxenya 0op; crepXenyauuur Oy Tewurura
¥n THKHG KyAunanu; cumnu ypain kepax Oyiarania Oy crepmenvany
aii;lauTAPUII BA Xepak OYyarauna yuau b BrRur OHaall KUCHO KyHHU
MYMKHil. MagTHHKHEUT oaaura ynpan 1,5 4 ua Hapuia outsx tpyGa
ypraruarau; TpyGalunr KU MasTHMKIAHNT TeOpannll TeKHCAHTHIa
EePNeHABKYAIpIAD.

[lapuanu ocuw yuyu angarnnaysyn (110 cauamacuna) un oan6, .
VHUNT GHp yunza TeMHp LIapualnir HAMOFMIa WJIHII yYYH CHPTMOK
Kuauiagn, Uopunr HKKHIGY yUulld ¢ CTCPXenyajary TCWkKAan §1-
Ka3ub, ylin crepxenra ypas C¢kH TYryH Kuano Goisiab maxkamJai-
Anaap, cynrpa OCHAHW HyKTacu (NpH3Mauuur Kuppacu) Ouaan
mapuandur Mapkasu opaaurd 101—102 cx yamacnpa Oymanurai
KHAHO HI cTepiKenra ypasaid.

MasTupknuur Tebpausinigap TCKHCAMIHAA Gowaanruy nailiria
MyBO3aHar BasMATHAAN OFAMPUAraH MasiTHHKHH TOPTHO Typaawran
siaekrpoMarnut Ko#aawran. Kaautin 60CHG 3JeKTpOMAariiuT 3ali-
AUPH y3Haca, MasTHHK OYutaaul, TeGpanMa xapakart KHiaaiu.

Y3yH pura ocHarai ap Wakamaard  OH3UKaBHE MasTIHKHHHT
HHEPUHS MOMCHTH

J=m (a2 + ?—)— r2)

Qopmyaazan auukiaanany, 6y epjga m Ba a — OMAMUTH MHRKAODJAAP
6yaub, r — wap pagnycu (MMM MaccacH bTHOOPra oABIMaligH).

Huvwire yaynanrn 100 cu Ba miap pajauycu 1 ca 6yaraiga pagy-
Ve Ksaapari KaTHaran Xagnuyn 9srnbopra oaMaca xaM Oyaami,
6y xoaaa MasTHIKIH MATeMaTHK MadATHHK He0 XHcoOaam MyM-
KHHL

Kedrnpnaran ysynank Oy Xoa4a ONaTIard y3YIWIHKKa, s'bHM
OCHJIIIL HYKTacH OGuaan mapuisyr  Mapkasu  opacujaarm Macodara
Tenr 6yaann.

Yavawpap. | Masstungununr yaynJasurunn yauaim,
MasTnHRuuIr y3YIIHHIE Jouall yuyH YHIHT opracira KysryJsn uius-
Fu4 OCHO KYiin0, TeOpaHulu YKH POTIHY YTOBUH NPH3Ma KHPPACHIHHT
BA3UATH Iy 4YH3rFHUJaH TOnHjgaau; OYHHUr yuyl ug3rHyra wynjail
Kap4all Kepakk, 6ylga npUaMalMHr Kuppaci Ba 6y KHppaHuur kys-
rylarH TACBHPH yCTMa-ycT Tylnaguran Oyjacun. OcmaHm nykra-
CHIIMNT YM3FHYJAll TONUJIALATAN BA3HATH MHJAANMeTpraya aluKAHKla
kY3 6uaau yaMaaanaau. Illapuaunir I10KOpHIW YETHHHNT BA3UATH
XaM Xylau my HYycHHAa Tonuaaid; 6y BasHaTHH ONTHK TpyGa BOCH-
TacHAa TONMII MYMKul, GYHHUT yuyH ONTHK TpyGaHu Iapuanuir
IOKOPHTH ueTHHHHI pyGapycura ypnaTHul Kepax. Yauall HaTHxaaa-
pUAAK MaaTHUK HIHIHHT Y3yHJHTCHIW TOMHII OCON, YYHKH IOKOpilAa-
T KY3Tyau WKaAaHMAUT H01b YH3HFH GHJIAN NaCTKH IIKAJAHUIT HOAb
YKH3NTH OpacHaary Macoda MabiayM.
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Wapuanuur guamerpunn §3apo nepneHAHKyasp Ojaran yura
Aynajuaa WranreypupKyap Ounan yauab sa Oy IHaMETpAapHHHT
ypragacunun oamnd, WapuyaHUHr DagHYCH TONHMJIAMLH. MasgTHUKHUNIT
Y3YWIMTH HIL y3yNaury Guaan mapya pajuycH WHPHHIMCUTA TEHT.

2. MasiTuBKHuMur Te6panim 1appuuu yauau Ky
ra CeKyHAoOMepny oanG sa Tpybanan kapal TypnO, coar MasTHArUra
ENMUITHPRITAH KOFO3NarK un3nK GHaln HnHHNr
YCTMa-yCT TYWHIL nafity kytn6 typuaand. Hn
Gunan yu3HK yCTMa-ycrT TyWHG OHp ToMOHTa
§Tranna cexyiiaomep joprusuaaii. bupop Bakr
yrraupan cyur Mmastuukaap aspado 6up-6upH-
pan weranmnG, cfurpa sxa sikunaama Gow-
JUHUUE B, IIXOSIT, [myHgal nafT  KeJdaaukH,
YAIPIIIT BKKOBH Xay TpyGanuur xypimum mah-
nownpan  afing 6up fynaawnyga  yraérranaa
yerMa-yet  rtywapu. Dy malitAa cekyijioMep {
1Uxratiunagd. Ketma-ker kearanm HKKATA YCT-
Mi-YCT TYWMHI Opach- -
aarn (n cex) Baxkr aua L L
myuaail xnau6 tonuga- '
A, Mana my BakT wyy-

JIQ CCKYHIJIM MAasiTIiuX n &
MapTa oMMl Te6pana- Be
JW,  TeKWHDPHAadTTay '
(cexkunpox TeGpausmru |2

Ac6  dapa3s  Kuamsran)
MasiTHHK  aca  (n—2)
MapTa omnuii TeGpaua- ( =y
JU1, WYHHIT YYYH Ma3jga- ~ 1-pacu.

natrran Tebpanum gap-

punn Ty Ouaan Geuru-

Huo,

, Tin—2)=n-1cex
seh o Cannr MyMKHH, n
by qopmyaagan: Ty=ylcer

e iIMER KeARG urkazn, TaxkpuGa yu MapTa TaxpopJjaHalu.
FeGpaniin naBpu pasanaérTran MasTHHKIH CEKYHAIH MasTHRKAAN
(bynuur ocwming nyxracs GuaaH map MapkasHIHAET opacu 98 cu)

tepolg TeBpanagiray kuanG KHCKapTHpuO, YHHHr Y3YHAMTH Jauas

W wi TKpiGa yy mapra Takpopaans6, Oy1apaan
n
Ty = Py 1 cgtc
Sl totta g,
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4. OFUPJIHK KYUMHHHT TE3JAHHIIMHM ronuir 58

! Ba T uunr mKKajna Xoadard KHAMaTJaapH ajsoXuia-ajoxnia
£ = n2{1? dopmynara KyHIuG, TealaHull KAaTTAJHIH TOMHIALA.
Tounaras HKKATa KufiMaT/aH Te3AaHUWHMHT ¥pTa apHQMETHK KHil- |
M&TH aldKJIaHaNH. !

2- mawy

OFHDJIHK KYHUHUHI TC3NaHHUHHY arFrgapMa MasiTHUK
tpravupa tonuu (beccean ycyau)

Kepaxkau ac6o6 Ba matepuaazxap: 1) magmuk, 2) cekymjgomep.

Hazapuscu, ArfapMa MasiTHHKHHHET MDUIATHIHDIM Tebpanuur
Mapka3w Ounan OCHAKIN HYKTACHHHUr Oup-Oupura afaasa OJHIL
Xoccacura acocnaurad. DBy XoccaHHHT MOXHATH WIYKH, Xap Kauga#
¢Hu3uKaBuli MasTHHKAA Ba, 6unobapul, ariapMa MasTIHKAA XaMMa
BaK7T WyHAall HKKH HYKTA TONUII MYMKHHKH, MAATIHKHE WY HYKTa-
Jgapra raama-rajg ocub Kyhrania MasiTUHKHHIF TeOpaluil jAaBpH
Guppaiyurgya Kona Gepany. By HKKY HYKTa OpaJurd Mana my Ma-
SITHHKHHIT KeJTHPHJTAN Y3YHAHLHIA Tenr 6yaajH.

Arap MasTHHKHHHT TeGpaHMII aMIJATYAACH KHYHK GyJca, YHHIT
6uTTa OAAMil TeGpAHHI BakTH, #bUH TCOpPaHUIl AABPH KyHAuzaru
¢opmyna 6uaan upoganaHany:

J
T = ]/mga : (4)
Hyepuus MoMeuT/Iapy TYFPHCHAATH MABJYM TeopeMara acocau:
J = Jy - ma?, (3)

Gyuparn Jo — ornpank mapkasunai TeGpandm YKHra napasnes kKu-
sub yrrasuaran YxKa niucGatan suepuia MOMenTH, J, m sa g Jap
aca (2) <opmyaajarn KaTrainkaap.

e Y e
mga, mgay

TenraaManapgau

Tiga,—Tiga, - n*(a?—ad)

dopMysnann tonamus. Dy dopmyaana maxa asMawripiunap 6a-
xapub, TesnaHKI MHKAOPH yuyn Becceab Gepran TeurjaaMadu To-
naMH3:

o= 2 1
T4 73 | (T3—TH !
(T2+T3) (@, — a2 N

6y epia I=a;-+a; — KeIATHpHIATAN Y3YHAHK, 7

(6)
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&0 MEXAHTIKA

Arap paspaap y3apo renr (Ty=T,=T) 6V.1ca,.Gy Tenraama (3)
KVDUHHLIra KeJa;li: .

Haspaapuu Gup-6upura auig TeHrIaWTHPHIL XKyxa kuinil. TeGpa-
HHII AaBPAAPH TAXMUIAN Towr Gyarakga beccean dopMysach tesia-
HHIU MHKJOPHII (1IMa O Ba anua aik TONHWIra uMKoil Gepaail.

Ty Ba Ty Gup-Gupira ki, @, Ba @ MUKIOPJAap aca Gup-Gupuaan
Kyn dapk Kiacumn (MasgTinKianar 64TTa CYPHATHYH  (I0KH) KOBak,
HKKHIIHCH AXJHT) 1e6 ¢apas staiaux: Dy
X0.171a a) Ba dp MHKIopaapud xatra (1 sam
raua aHHKJIHKIAIN XaM IOKOPHPOK) aMHKIUK
Onsan rtonumira 3XTHEx Koamacauru ¢op-
Mydalzan KYpHHHO TYPHOAM.

Ac6oGuunr Tascudn. Arrapya MasSTHHK-
jAap KYaJdaHHIMIIHTA  Kapa® XHAMa-XHA
Qegpraw ~ MAKIT2 6yaaan. Yaap ysywauri 1 u AaH
1. _ | eprasn  OWIMKPOK MCTAAT CTCPXKEHARI ubopat 6Y-
’ aul, Oy CTEpKEeNNHHNT CHPTH MHULIUMETP-

. aapra oyamnran. Orup Ba enrua Cypuiarny-

nap xXaMja Tasny npUdMadap  CTepKeHb

a, 6yi1a6 cypuaann Ba y.Japiy CTepXKeNHHHT
ucTaTran  Koillamapura maxkaMmaal Ky
MyMxuH, CypHIrHuIapHH Xap Xua Kuaub
010, yaap crepxKenra Typad xoiira ypua-
.. --a/d THACA, TYPJAH aFiapMa MasiTHHKAAD XOCHJA

A
7

Oyaazin.

By Basungpama 2- pacmga TtacBHp.lauras
arFzapMa MasTHHK HBLLTaTHAAIH. _

A Metaddl crepxenga B rtasiiy npusManap CHIKUMaHAHTAN KU-
a6 MaxkaM KoTWpuJarai. Y.aap opaciujga typaauray C cypwiarud
XM MaxkaM OppuxtdpHaran. Hxxinum D cypHIrsu crepiennunr
yuitla (npHaMadap opajuiHiaH TauwkKapuia) Typajd Ba HONHYCJIH
mkaaa 6§iinad Kyuniuy Ba KepakJii BasusITAa KOTUPHIHIIH MYMKHU,

[IpnamManap opacuparn macoda goumufi 6yanl, yuunr KHiaMarti
cTepKenra yiud ésuarair

Yawawnap. D cyprarduHiHr LiKagajarid BasuaTdly Xap Xua Ku-
a0 onnl MaagTnukuEnr  tebpanuil  maBpaapu ceKyHaoMmep Guaan
anniaanagn. Cypuiruann acocHit mkagana 7- gay o 12- 6yanMraua
(canrnsmerpaaprava) cypu6, xap rag teGpanumaap 4aBpHIlY TONHLL
pepak. By mnirepsaaga paspaapHy b MuadHMerpaan opajatHd .-
M, SCLHY ABpAaapuunr YH Onrtra KuiiMaTHIN TOUHMII Kepar. Xap
Gup anp 100 reGpaninura Kerrai BaKTiH Yauaul opKaidu HKKH Map-
TN Gnanann, Xap raa 0y nasprapuunr Ypra apudMerHk Kuii-
YRR RTINS

2- pacni.
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4. OFUIPJIHUK KYUITHHWHT TE3IJAAHUNIHIIL TOMHII 61

TeOpanumaap j4aBpH OHJIad CYDHATHYHHHT MasgTHHK CTCDXKEHH-
AarH BasHATH opacupard Gorjganuil rpacurauy acanl Josny, 6yuia
abcuuccanap YrRura WKaJalHMHr CypHATHY Ba3HATHHH KYpCaTyBun
OVvAanM.Iapy, opauliataiap yxura sca TeGpanniniaap aappHuunr Kuil-
MataapH Kyiuiaany.

Byutpan cyur MagTUHKUMHT aijJadyil YKE Y3rapTiupuIazn, abin
MasiTHHK HKKHNYM TaAly npHaMapa tebpantupuaaan. TeGpanmm
JaBpJapH OJAAHNTH yerapanapia Kanua Mapra yauanran sa xaugail
yauanrau Gyaca, Xyauu ywangadl gxuand surynan yovanaad. Oanu-
ray HaTHXajJap Yuia MuaauMeTpan KOFO3aa rpaux pasumiia tac-
BHpJanagn. Dy srpy yH3HKJapHUMHI KEeCHILHLI HYKTacH KY3FadyBual
CYPHATHUIIKIIT MYHall BASUSTHIIN KYPCATaJUKH, ¥ Iy BAIHATIA TYP-
raHujia paBpJapHuHr KHiMartdapy 6Up-OGHpHra aur skiun 6yaain.

Cypuaryunnnr 6y BasusTH yuyn rteOpanummiapuuur 7y Ba Ty
llaBpJapH (MaATHUKIMHT TYFPH Ba aFlapuJran naamlruna) Kyna

nyxtaauk 6uaau amukaanaau. Mastnakununr 200 Teopannmura Ker-
ray pakT KaMija yu4 Maprta yadanany, yrapaan Tedpanuigiap 1aspn
xucoBaa6 unkapunann. Mrxwian (Te) paBpHM anugaauijta {aria-
puwiaran MaaTHHK) XaM XyAAH WyHia# Hl TYTHJAAJM. @) Ba Qg MHK-
JAOPJAapUH aliMKIAN YYYH MAsATHHK KONCONRAAH OAMIHO, YHHUT CTCp-
JKEHH MAXCyC Taramkxa KYAumaad. YTKHp KuppacH 6y:lran Oy rar-
JuKAa MaaTHHKIH MyBO3aHaTAamw jgosuyM. Masrnukunur ékaan 10Ko-
pliiari OFMpJIHK MapKasHial TasiHu NpH3Majgapraua 6yaran Maco-
danap a, Ba az MuKzOpAapra TeNT Gyaanu. By mMacoganap maciuiras-
JIH YH3FHY GHAal MEJJHMeTpraua ailfk/JauKila yaganaii.

Oaunran mabaymoraapnu Beccedp Tenriaamacura KyfAuo, yuias
OFHPJHK KYYHHHIT TC3JaHHIUH KMHEMAaTH TONHAAIH.,

'Basudain 9XTHETKOPARK Gunan GajuKKaT 6a>x<apmu kepax. Ma-
STHUK TeCpalHILIaPHIMIT OTHLL Gypuakaapu 4° jan opTHE, GYHLIA-
ra iy gkyimy apaMaiiu.

3- mauux

g MM CTepKeHAaH nGopaT MASTHHKIMHT TeGpanuILAap

AABPH OHNAH OCHIMII HYKTACH Ba3UATH opacuaaru Corsaimni

aTPH uu3uFMra kapa® anukaa

Kepagaw ac606 Ba mMaTepuaanap: 1) masTumg, 2) Cokylliomep,
8) MCT23 UHAFRY.

Haaapusicu. MasTuuk Gup MeTpAaH Y3YHPOK Ba auamerpu 14 au
6yJaran 6up KHnCau Metaaa crepxeunup. Crepxenfa wkajsa Ba
VHUHHT HCTAAran kofinjia KOTHpPHO KYHHIaguran cypuama Tasi
npuama oOyaa .

®usukasill MasTHAK TeGpalnLIAaPH JaBPAITHIT

= l/ Jo -+ ma2 ., @)

mga
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ndonacunara Jo MEKZOP (OFHPJIK MapKasn opKaan §rynun §KKa
HucGaTan HHEepUHS] MOMEHTH)

o= ma? (8)

Kypunumuna 6yaaa, Oyiaa m - KHCM Maccach, g — MasiTHRKINNT
HHepUUs pajuycH.
(7) Ba (8) renraamanapian T nn Tonamus:

{ Py
d T=n]/"0:a_““ L)

By tenrnamanan dQuaukanuit
MaATHUKHHAT TeGpannILIap J14B-
pu a=0 Ba a= o 6yJaray HKku
X0dja UYEKCH3JNHKKa Teur 6yam-
wy KypuHuO TypHOAd. Yuuur
JUMHT KHHMaTjaapu opacuiaaru
.+ oa T=q¢(a) myHocabatuuur rpadu-
\¢ 9 ¢ Y #/ ru macaoBuM Ba KYTapHAYNuM
\3/ aea, : HKKEI: TapMoOKAal noopar.

TCPIKEHHHUT OFHPJAKK Map-

/-f/'m'n 00t Kasyaan xucodsaanran xap 6up

Y TOMONHUTA ¥3 rpauru Moc xesaa-

IH, AKKH TOMOHHTa CTEPXEHHHHT

ypracura nucbaram CUMMETPUK

6yaran KK rpadHK MOC KeJa-
au (3- pacu). ‘

a=a, 65’/.nra1{;1a (A Ba B nyxranap MasTHUKHANT OTHPJHK Mapka-
sira mucOaTan CHMMETPUK >XOHJaiuranaa) TeOpaHuLinap AaBPUHUHT Kuii-
MaTH 3HI KUYHK OYjaau. Bynra uuiond XOCHUJ KHJMIM YYYH MASITHHK-
(6 + o

a

S
H

3- pacy.

WHIT  KeJATHPUAraH y3yHauru Oyaran [ = (QYHKUHAHHHT  MH-
HHMaJ KMAMATHHH TOIMHIL- KepaK. |
Bup xumncau crepxenb yuyn Jo=ma2=m L% Oy epma m—
1

cTepKenth MACCacH, L — y3YIury, a,= VT L — Muepuysi paauycH.
Lyyaan (ofizananud, TeOpanumiiap XaBpH SHT KHUHK - GYuajuran-
JON HyKTanap CTEpXKEHHHUT -OFMPJMK Mapkasupan a, = 0,29 L maco-

(st G Tonamu3s, TeGpanyiunap JaBpU @ HHHT MKKHTA KMHMATH-
L renr Ofgaxu; o nupr Oy kufiMaTaapu  KyHMzardaapgep: @ <a,
(iaconmi Tapyokgars M, D mykTanap), a, > @y (KyTapuayBuu Tap-
soaary C, N nyKTanap). Masthuk Oy nyxTanap arpoduia aliuianranja

2 2 2 )
T=n ao—:—alzn a0+a2_.
a8 g

/
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4. OFUPJVK KYYHHUHT TEIJAHUIIMWIIW TOMMHUI 63

Byunan aja,=ae® reuravk xenu6 unkanu. Bynnau dohaganaunb, ma-
ATHUKHHHT KeJATHDHJTAH Y3YHJINIH KHAMATHHH TONAMU3:

& +-af
2
Masitnukza Kyma Kyn Kym Hykranap (MasTHUKHHHT OFHDJIHK

Mapkasura HHcOaTan acHMMeTpPHK Oyaran mnyKTanap) TONWAHIIA
MYMKHMUKH, MadATHHK Oy HyKTaJap atpoduia alinanranga reGpanuti-
Jlap AaBpH TEHT 6j’mann

3- pacMaa Oyunai nyxraaap (teGpanumy 1ap AaBpH T 6ynanurai)
C, D, M, N nyxraaapaup. _

Tcépanmlmap Aaspu Oynga# Gyaraiga MasTIHKIHHT KeJITHPHI-
ran ysynaurd CM éxu DN vyrpu uM3uy kecManapu 6yaain.

Adbcunccaaap Jrura napasaiea Gyaran xap xauaan Golia T§rpu
YH3NK XaM HKKH STDH TH3HKINI KeCHG HKKH XKYy(T nyKrazap Gepaii.
Xap Gup TYFPU UH3HKKA TeOPalNHIIAAD XaBPHIHNT GOIIKA KHiIMATH
B& MASITHHK KEJATHPWJITANL Y3YILTUTHHMUr GOINKa KUAMAaTH MOC Ke-
JAajH.

BunoBapuu, rpadukian redpaunusap paspu (T) HM XaM, MasTHHK-
HHHI' KCATHPHAraH y3ywqaurd (/) mu xam agHKiIam MymKui. Bynjait
rpadukpan dofigatanu6, g = it //T* dopMysagan OFUP/MX Ky IHHUHD
Te3JIAHHLIHHA aHHKJAW MyMKHH,

Yauamxap. Tasiny npusmMacd MasiTHHKHHAT YUHra WIKAJAlUHIT SHT
YeTKM OVAMMHAA MaxKaMJaumafu. MadaTHHK TasHu NPU3MACHIIAND
Kuppacu 6uaan TarJaHKKa ypHaTuaagud Ba Te6paHTHPHIAAN.

To6panuumiap amnianrygacu 4° gai OpTMAaCAHTH JO3HM.

Masarimukiunr yura teOpaHuUIMra KeTraH BaKT CCKyIoMep 6u-
Jdan anuKaann6, 6yHpad TeOpAHMULIAD HABPUHHHT KUAMaTH XHCOO-
na6 roniAaann. Xap rasa tasuy NPU3MacHUN Y4 CanTHMerpra cypuo,
6yaapnunur xap GupuLa maspuunr lgnumam XYIAH ONZMITHAATHAEK
anukaanaan, Jaspaapunuy  kamiga yu Gewita KuiiMaTHHH OTHII
Kepak.

Ouaunran Mavaymoraapra kapa6 rpaduk Tysnia:in, 6ynia aGe-
uMccdnap VKira Taauy uphHaMaci KHppacHunnr creprkedh yuuiad
xucoGaanran macodacu (ca xucobuaa), opaunaraaap yxura T
paspuunt xuiiMartn (cex xucoGuaa) xyiunany.

MasiTUHKHHHT KCATHPHJTAIl Y3YHJHTY KHAMATUHN aHHKJAI YUyl
MasTHUKIIY aFRapUIlra, AaBPAADHA KaHTajgaH yJauamira Ba HKKUHUK
rpaduk fcamra sapypar Ayk. fcab xy#uaran rpadukaa CTepKeH-
Huur ypracu Oearmianaiy (YHHUP Y3YHAMIHM  MacluTalad UUSPHY
OuJyan yavyanuimug Kepak) Ba Oy Ocaru opkasan opauniiataiap yxura
(naspaap yxura) mapaJied TYFpu 9u3HK YTKa3uIaQH. s

I'padpux cuMMeTpuK OYAraHJguruian MasTIHKIMHT Xap Kauaai «
TeGpaliuiiap Aaspura Moc 6yaran KeATHPHITAN Y3YHAUTH, YTKa3HA-
rad TYFPH YH3HKIAI 3rPH UM3HK/Aa ETYBYH HKKHTA HyKTaraya GyJarau Py

l:: =a1+a2‘
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64 MEXAHHUKA

macodanap imFnnaucura teur (I=0M+ON=0D+0C) akauaurn
“Keanb unkann.

Teanannmu g = n?[/T? dopMynajan KenTHpUAran Y3YHJHMK Ba JaBp-
HHHI KaMMJa yyTa KMHMaTH y4yH aHMKJanaju. Xakukuii xufiMar xu-
AHG TONHJraH KMHMaT/IapHUED YpTa apu(METHIH OJMHajH.

AJABHET

1. C.Il. C1penkos, Mexanuka, «Hayxa», 1965, XIV 6o6, 123, 124-§.
2, C.O. Xaltkun, dusnyeckue OCHOBH Mexauuki, usmairus, 1063, XI1II
Guts, Y0, U1-§.

5-BA3HUQA
AHUK TAPO3HJA TOPTHIL

Kepaxan ac6o® BaMatcepraanap 1) anaanmr Taposn, 2) Taposn
TouLiapH, 3) TOPTHJIATHIAH KHCM.

Taposununar TaBcudy. Dynaa ran aHHK aHAJAMTHK Tapo3n TyFpi-
cHja, Abhu XUMHABHIA aHaau3napia HILIATHJIAAWTall TaApo3H TYFpH-«
cuaa Gopanu., ByHaaii Taposura waur Ba maMoJd KUPMAacAHTH Ba
€PYFRINK KVNPOK TYIIMIUH YYyH Y ofHabaH;| KuAuLiadH; Oy olHaaap-
HH Kepaxk BakTAa ouuml MyMmxun (l- pacm). By Taposs waliun gc6

;
3

|
§ J i (7
n
\ §
T S e =y
p— [4
,Ii
" !
I ol
—
=Y X
1- pacu,
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6. AHUK TAPO3HMOA TOPTHUIU 65

aTaJyBuH TeHT eaxaau BB puuarzaun nbopar 6yaub, 6y waiuH y3u-
IUHT TeKHCJAMIHra HepHeHAHKYAsp paBHIIAa ypracura KyHuarasH a
nyaar (robaauraH myJaart) npu3MaHHNT Kuppacura tassand. [Ipus-
MaHUNr Kuppacu A ycTynyauuur yctura YpHATHIArAH akHKAaH KH--
JHHrAH CHJUIHK Iiacthnkara (écrukuara) tasuaad. Wafununr yp-
Tajlard npusmajpan Gapasap ysoxauknaru yunapuaa CC naasaaap-
Hu ocub Kysauran MocaaMajgap — ogaraa bb upuamanap Gysaai.
¥pragarn Ba yeTKH NpH3MaJapHUIT KHppaJapH Oup-Oupura napad-
aex Gyanwn gosnM. [Tannanapaa ok 6§aMaran BakTiaa wWaHHH TO-
pH30ITa] Bas3uATAA €KH ACAPJH TOPH30ITAJ BAa3WATAA TYPHUIH Ke-
pak. Hlaliniiyir BaauATH YeTKM UpH3MalapHu OHPJAILTHPYBYH
YH3HKKA NEepPreHANKYaap paBHillAa WaHHHHUHT ¥PTAacHra yplnaTuarai
J crpenka 6uaan anugaauaau. CTpeakaluur yun yeTyndauuir naci-
K4 KucMupard S mkajga oaanza opand. llakve ropusonras Basusr-
Ia TypraHja CTpejKka HIKadajard ypra uHsux pybapycuaa TypHIUH
Kepax. i

TaposuHH XapaKTCPJOBYH aCOCHI KATTaJHK YHHHT ce3aupaueu-
dup. Taposunune ceseupaueu 0ed, Taposued Kfuumua p 10K Kijticanda
CTPeAKAHUNS OFULL OYypuazi TAHEEHCUHUNE WY KYJUUMIYE 10K OFUpAU-
euza nucbaruza, €xv 6y mnucbaTra nNPOMOpPuUHOHAN Ba S 1mKaaana
CTPeNKAHUIT CHIKHLWANY KypcaTyBuu 6FIHMA2D CONMHULT WY p K-
wnMua fox (omatna p=1 me) oFupaurura 6y;aran uuc6artyra aiTumaa-
. Ad; Oy KaTTaiuk Kyimjaara ¢dopmyda 6uaaH nbogananaiu:

Lcosa

©= BFIpLsina Kk '

Gyupary L — mafiun eaKaJapuHunr ysyHaurd, K—uwaAHnHHHT OFHP-
JHUTH, h — YpTafarn NpH3MaHHNT HacTKH KuppacH Ouaan 1uasui-
HUMHT OFHpJIHK MapKasH opacuparu macoda, P— Taposura KyHuJran
10K, 0. — TYFpHM PUYArnuHr stuauw Gypuard. Popmynagan KypuxHub
TYypHOIMKH, CE3THPAHK, yMYMaH oATraHpa, W00OKKa GoF-
AMK 6VJaanan, aMMo arap maiuHHNUHT yuaja NPHU3MaCHHUHT KHp-
panapu aiiuu GHp TeKHCAMKAa C€Tca Ba eJKaJapHWNr 3THIHLIAIN
yLTHOOPra 0MAaCAHK MYMKHII 6¥.ica, y X044a @ Ce3THpJMK y3rapMac
6ynany Ba Kylinaaru copmyaa 6uaan udoaaiananu:

3aBopan uMKxan Tagép raposuaapaa Gu3 ¢akat A HEUT KaTTaAAH-
THHM y3rapTHpa 0NaMH3, ABHM LIAHHHIHHT OFUPJHK MapKa3HHK
IOKOpHra KM nacTra XyuyHpHIl GHJaH TApO3HHHHT Ce3THDPJHTHHH ¥3-
rapTHpa oJjamu3. TaposHiHHI CC3TMPJAMTH Xap XA Taposuaapaa
Xap XWJI Maxcyc MocjJaMajap BOCHTaCHAAR ysrapTHpujanH, Gy
MocJaMajap, oOjaTia BepTHKaA HYHaMHIUAA CHIXKHE OJagHral
IOK1apAHD. 1 e '

5 ®u3ukapan NPaKTHKYM
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66 MEXAIITIKA

Maiita G6yaranaurnfan TOPTHL HIUKAA HOKYJAHIHK TYFAMPYBUH
I ¢l pan knunk TonMIapHH MULTATMACHHK YYYH, peirepdad, AbHU
HIFIYKa CHMJLal MIIMOK LIAakJAMAa KHAu6 fcadrad | eI’ nuk cypuama
oan Qoitpanaunaanu. Pefitep waliuuuuur tenr GyauMiId  eaka-
Aapujan OupMHHHT ycTHra Muupupub xyhuuaanu. Oznaraa, WwannH-
inr xap 6up eakacd 10 Ta Tenr GyauMra 6yaumuran 6yaanu. Arap
peiiTep waiuupuur ypracuaan Oowaad xucobaanran OMPHHYH, HK-
KHMIYI, YYHIYH Ba X0Ka30 GyauMmaapra Kyiujica, y Tapos3HIIMHT na.-
aacura gyitnaran 1, 2, 3 pa X0Ka30 MHJAAHrpaMmJapra 6ac Keaamu.
Peitrepun tapoast smmry 6epk Typrai xo47a Tapo3H HMIaHMHMra Max-
cye MocaaMa Gnaan MauW ékH yHH wafduian oJMm MyMkun. By
MOCAAMiE Tapo3nHHET €1 XeBOpHAaH YTHO, WalKHra napasiaes XoJia
Napakar gnaypuy xe3 T crepxenaup (l- pacm). By crepxeib y3
yRit atpodiiiga afiiana oJaAy; YHHUT TApO3yujaH TallKapuJard yuu-
o M kaagarn 60p, TAPOSHIMHT HUBJary yumia sca uJarakka yxia-
ran P puuar 6op, 6yHAary WArax peATepHH YHHHT KYJOFHAaH yuiiaé
KVTapaii.

Taposu wmnaruaMal Typran BaKTAa ydH appertupaacd
kyiiHul A03UM; TAapO3H YHUHT YCTYHUacH HYMAAaru Maxcyc MocaaMa
BocuTacHga apperupaanagd, 6y MocaaMa TApO3HHMNT NaJJagapHHH
Ba Iafunuiy GHp 03 IOKOpH KyTapub Ba yJapHHHT npH3MaJapHHH
6ywmaTtuG, Tasiy o3ura Gocuanb Gexyna efuauuInaH cakaaiaun. Ap-
pCTHpAAp TYpJH Tapo3ujapja Typ.auya Tysuarain. TaposuHu appe-
THPJAIW €KH TaposH WAHMIIMHH TYMWIHPUII Kepak 6yaranja, Taposu-
HIT MAacTKH KucMuparu V kaanak GypaJjaju.

Xap 6up Taposn MabJyM OHp MaKCH M aJ 10K TOPTHLITA MY.I-
wajsannb uuianran; 6y IOKHUHT OFMPJIHMTH, OAaTia, xap OHp Tapo-
sunuar ysauga é3u6 xyiumarad 6ysaaau; 6y xypcaTHAraH 0KAaH op-
TIK 10K TOPTHIN fipaMaliiy, akc XO0JAa TaPO3HHUHT IuafiMHU 3THAHG,
Taposd uwpaH uyukanu. llyura kypa, xap 6Mp TaposHHHUI MyaHsd
OFIIPJIHKAATH TOWAAp COJHHTaH éFou KyTHyacH 6yaanu.

Taposuuu ypHarTuiw Taposununr ycTyldacy THK TYPHIIH
Kepax. YCTyH4uauuur THK €KH KHAJHTHHH YIHOT ODKacHIard IOKYJ-
fan GHAMID MYMKHI, WOKYJANWHT MM KHYKHNA XaJKalHIT KOK Map-
kaapaan YTHind Kepak. By HINNH XaJKaHHIT KOK MapKasHra KeJaTH-
puwr yuyn K BHHTAApHM Teruiauua O6ypamr kepak (l- pacm). Arap
14 PO3HHIET YCTyHuacy BepTHKAJ BasHATra KeJatupuaran 6yica, nan-
AQ1apHra 10K KyAnIMarad Ba TYWIMpHJran WaiuHHANr J cipeakacn
S lKananunr ypra ud3HFura gesapau TYFpH keau6 Typagm. Arap
waintuyar J cTpeaxacu WKaJZanuHr ypra YH3HFHMra TYFpU KeaMak
KoCH, ADIH CTPenKa ypra yHsngaaH 2—3 6yauMAan Kynpok orub
KCeTCH, ¥ X044 Tapo3udy BB mafiuHHMHT HKKM  YUWJardH KHYKHHA
w1 10KAApHKH Y 6K-Oy Gkka Oypam GHaall Tyrpuaam Mymkud. By
Wil HIHXORTA2 9XTHETAMK OHaan HJailiy Ba eTapJH Majakara
st 00y rana6 kuaagu. Kyn mapra TopTralijla HaTuXKara oKo-
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5. AHIIK TAPO3IIA TOPTHUI 67

put Gaén STHATAN OfATAATH allajJUTHK TAaPO3HNAaPHUHT KAMYWIMK-
Japn, uynollyy TeGpaHpiira Kym BakKT KeTHIIH Ba MiLAaéTraly Kullu-
M KY311 4apualld TabCHP KHAAH.

[Laiunnunr xapakat BaKTHiH KaMaHTHDPHWLI YYyIl Tapo3ujgapra
THIMHTKHY — jgeMndep ypunatuaagn. THNYHTKHY HKKH XYQT €Hrua
MCTaMI cTepxkenaapaan nbopat 6yaub, GynapHuUHT HKKATACH Tapo-
AHIHNT YCTYIMacura XUMupJaaMaiauran Kuand ypuatwiraH, Koaran
nkKirTacy aca wafinira ocuaran. Ilakun xapakar Kuaranuga ynra
OUPUKTHPHJTaN CTaKamdap KHMHpJaMalaWran crakanaap HuYMaa
wpaay. CTakaiap HYHAard XaBOUH CHKHINNAH KYIIHMYa Kyd XOCH.
OGVaanu, 6y Kyu WIAAHHHUNT XapakaT BakTHHH KaMaHTupalu.

by Mmaxkcapna Ba TOWJAPIH HHHUET OWJIal oAHWIAA YJAapHH
¢l ITHPMACIHK YYYH Maxcyc MeXaHu3M KyJalanuaagn. By mexanusm
YMyMH# JKKa YpuaTuarall UKKATa auckiaan uboparanp. Jduckiapaal
Oupinn O6ypab, Tapo3u WaduHHra OMPHKTHpHJAran peiika ycrura
NdJKA Tap3uaard TOLLAAPHYE KYHAuLI Ba yujan OAHLI myMKui. Kyhn-
dgajnran (EKy ONANAAMraH) TOWIHHIT OFHPJHMIM JHCKKA &3uarai pa-
Kamjapra KapaG aHuKaaHaju.

dKpauu sxuwiy EPUTHATAN MAXCYC ontuk: Moc.nama—BemorpaQ)
HmiKana OyauMaapura Kapab caHoK HaTHXKACHIH TONHIIAA KY3HH 9ap-
wirMaitgh.

Befitorpad sKkpanuH{ 3JACKTp JaMnouyka €pHTajy, Oy naMmouka
apperp pacracuii 6ypa6  €uaupusand Ba yuupuaanH. 2- pacmia
sgesmichepn, peiitorpadu Ba Xadka MAaxIHAara Tolgapuu peitka yce-

g Kysanran mexanuamu 6yaran AILB- 200 rapoaucunnnr gorocy-

PATH KeATHPHJTAIL

Taposunuuwmaarnmw Koujaaapin Taposmm mmaatnu-
JUt KYIJIaTH Konaaaapra puos K aapyp.

I, Taposaum appernpraMarynuns younr vajjaacura 1ok gyitinmg
CRI O MYMKII 9MAC (Lpo ginin IsuIacnra NaTTo Terin xam
sipanaitin), peittepnn tapoanntne madimita ORp JKoittan HEKINuN
KON N0 KV NaM MYMKIL aMac,

2. 10w apin pastanapra mynjail k¥ Kepaxkky, yJapuiur

VMYMIHT OUHPJTHK MapKasii nadaninr ypracira MyMKHI Kagap TYF-

M1 KCJICHIL
! 3. Taposy Townapuuu KyJa 6naan oauIl spaMaiiv; yJapuu uun-
ner GuAall OJKLI JO3MM; IONKA Tapo3H ToULIAapH (TPaMMIMUT YJAVII-
napu) yaapuuur OYKHArall epuiall NHHUET Oujaan Kucud oJauiaii.

4. Towaapnu Taposujan OJAraHjaH CYHT yJapHH KyTHuagaru ys3
)Komapnra Ky#inm aabarra 3apyp.

5. poosn naj1anapu Gyrynnai MyBosaHaTaaWHG 6GyaMarynua
Wafnuny KOUUra TYAUK TYIIHPMACJINK Kepak; CTPeNKanWHT OFHUMIK-
ra kapab Kafici naJjuIaHulr CHIMJ SKAIITMPHIM OWIMII YYYH, Luaiui
06up 03 TYWHPHASJH: LY XaMOHA INaiuif appeTHPJAAHHG, naJnanapra
Mafijia Taposy ToULNApH coMMHanu éxu onmnapu, (ToprumapuraH
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68 MEXAHHKA

AKIICMHHIIT OFHPJMIM OILiaH TOILJIAD OFMPJIMTH OpacHiard ¢apx KH-
unk 6yau6 Koarauga, wafHH MaATUHKKa Yyxwal Teb6paHa Oouls
aaliji.)

2- pacM.

6. TaposHuuNT WalHHHHA XaMMa BaKT OXHCTa/JHK OuaaH appe-
THpJall Ba TYIUMpHIU KepaK; arap Taposd dallKajaub Typca, YHH
CIpeaKa MyBO3ailaT BasuaTHAan yrtaérran nalTAa sxTveTANK OGunan
appeTipaanl JO3UM; akc X0a4a aiiua TypPTKH efiaH.

7. Arap naanagap MasTHHKKa yxmal6 re6panué Ttypran G6yaca,
VAAPINUT YETUTZ KOFO3 Tern3nd THHUMTHLI Kepak; naJgjajap THUYH-
valan cyurruna waiuHng 6yTyHJaal TYWHPHIL MYMKHIL

B. Taposnuunr TeGpauuiuiig Ky3aTral BaKTHa YHHIT SIINTH
antiarra ¢nuk OYIHIIM Kepak. ‘

0. Arap walinnun xofiura TYWHprauaa CTpeskausir teGpalni
OMILINTVILICH KePaKJurHAaH XaM KHYHK Gyau6 Kosaca (LIKajganuir
§pra nywraciuan yurra sa yanra 3—4 6yauMra cuaxkuca, 6y aMndau.
Tyanie crapay 4e6 xiucobaall MyMKHH), Y XOJAa TAPO3HHUHT SUIH«
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5. AHHK TAPO3HIA TOPTHIL 69

tiin Gup o3runa ounb, TapO3MHMHI OJNAMAA KYJAHUMH3IH CcaJruya
cwiakpnTaMu3; Oyujla XaBo xapakaTtra keaub, uwafinura erapiH
aminTya Gepanil.

10. IOmaplm nanzaaJsapja, aitiinkca Tapo3n apperuHpiaaHmaraill
nuwm Kyl BaKT KOJMXHPHO 6yamaiu. Hapcanap Toptu6 6y.aHu-
Lallia)l CYUT TaPO3HHH appeTHpJall, Taposy 3UIHFRINT OUHO IOKAAPIHH
oMy Ba swHrMig fAna €nub KyAuwm Kepak.

Yavawaap. Bupop XUCMHH aHHK TOPTHIN yuyH: 1) Taposusuur
tot HYKTACHHH TOMHUL, 2) yHUUT Ce3TUPAMIHMHH TOMHIU, 3) XUCMHU
1opTnG KypHul Ba 4) TernllIM Ty3aTMa KHPHTHO, XaBoaa HCM OFHp-
JUUNIHT KaMaAHWIMIH xucofra oJayll  J03MM.

TaposuHUUT HOAb NYKTAaCHHKU TonHu. Xap raa ra
podila TOpTHWIAAN OJIRH 0K KyHusMarail Tapo3HHHIT MyBO3aHAT
BASISITHIIH, ABIA HUWKaJanuil 65’/nmara}m}1a ITKaJagaru Crpedaka
1VXTallAMTan ep YuSHKHU anuksaab oauw sapyp. By uusmy taposu- -
W HOAL HYKTacu &KW, OANMHTHHA KHJAMG, TapO3HHHHT HOAHM Red
srananad. Mmkanauum TabcupHinH xucobra oJMAacIHK Makcaguia
nodbL HykTa Tebpanuin Meroauaan doiifasaHnd TonHaadH.

[I1afiun Te6panravufia TApO3UNIHUHT CTPCAKACH MAgTHHKKA Yxiab
teGpanagn. Papas sTaliiuMk, CTpeika vuanra OFrainja YHHHT yud
IUKQANINT SHT uanfary nykracujaan Oowaad xucobganrau @, ud-
SHKKa, YUITa OFTaHAa 9ca YINHT YUH IIKaJajard dg YH3HKKA KeJCHH.
Arap cTpesnka Y3MUHHr MyBO3anaTt BasuaTHAAH VHrra Ba wanra Gup-
Julit orca 34, y Xo0axa H0ab lyKTa Oy @) Ba @y MHKAOpAap HHIHH-
jcninir apMura tenr 6ygaap 34M; XaKHKATAa 3ca CTPEAKaHHNT
AMIANTYRACH BakT YTuimn Ouaan xaMafu®b Gopapu: uwanra Gupuuun
ori yNurra oFMIIgan kKarrapoy OYaaan, yurra orHul y3mgaH Ke-

finnen wanra ormiugan xarrapog O6yaanu Ba Xokaso. LyHunr yuyn
XOM, 4y B dz MHKAOPAAP THIFNHAHCHHHIT SPMH Tapo3H HOJAb HYK-
TACHUHHE  XaBKIT BausiTiIn Kypcata oamaiinu.

Duan crpemcninr Gpui-KeTH YU MapTa OFHIIHnH (@, @, Ba Q)
TeKumpnO - Kypalang,  Gysnapian MKKHTacH — ¢, Ba @y Yal TOMOHTa

oriIy OyaCa, ¢y Yult ToMonra  ornigmp,

(y CKI g Mugopsapunny Oup y3ura Kaparanja, «; Ba @ MHKJIOD-
ap l"mluumlcuumu‘ APMH @, ta nucbaTan MyBO3aHAT BasUATAZH
yur yanra OFMILJIAD TEHMVIMTH IIAPTHHH AYPYCTPOK KalloaT/iaHTupa-
JUH. IIeMaK TAPO3HHUHT
- & a3 ‘l' as

5 +a
2

makmuja xucobnaG TONMWAraH HONH YHWHT XaKHKHi BasHATHra K HH
6yaagu.

AMIIIMTYZA BaxkTra IpOMOPLMOHAJ Y3rapMaciad, SKCIOHEHIHan KO-
HyH Oyiimya ysrapramd yuyH, KeTMa-ker Oy/ran OFHLLIAPHW, MacajaH, -
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Gewita: @, @, Q3 @, Ba Gy OFMULIADHM OJamMu3; OyJapHHHr yuTaci
—a,, a3, as— Oup TOMOHra, HKKHUTacH — @, Ba @y HKKHHYH TOMOHTA
6yJran oFUUIIADAND; Xap OWp TOMOHra OFMIINIAPHHMHT YpTa KHiMaTAapH
OJIMHMaHJa4, paBIUAHKH, CTPeKaHMHT MYBO3aHAT BasHSATAAH VHI ToMonra
BA Yall TOMOHra OFHILIApH Gup-CMpHra Jesip/iH TeHr GyJsiafid: TapO3HHHHI

a, -} as 4 a 4 az - ay
3 2
€y = 5
WAaKAHILA TOMHATAN HOAH (€9) XaKHKHA MYBO3aHAT BasHSITHra S H a-
Jua stk Keaajl

Arap a ormmaap MKaJaHMNT 3HT 4aNKY 4YH3HPHAAH XHcoOaaf-
Mac/lat, GaJjKy WKaJaHUHT YpTa uH3HFHAAH Xucobuanca, y xoa1a
TVPAU TOMOIAAPTA OFRULIAPIMUT OJAMTa TYDJAM ullopanap Kyfum
Kepakaury y3-ysujaan aéy; yan TOMOHra OFHULIAD, OAaTAa, Mandni
ne6 xHcobaanaam.

OnaTia TapoOSHHHNT HOMMIM TONHIILA KEeTMa-Ker Gynran Gemrra
OFHIINHA TeKIHPHI OHaan Kudosnanuaanu. Yanra ornilaapiu gad-
TAPHUIT yan TOMONMIa, YHITa OFMIUIJAPHH VHT TOMOHTa €3HII Kepak.
bBupunuy Mapra Kaficu ToMOHTA OFHII Ky3aTuaras OyJca, uy To-
MOITa OFMHIJap HKKHHYH TOMOHTa OFMUITapAaH G6UTTA OPTHK OJHIA-
an. HlafiuHuu sxofiura Tymwnpraspan cyHr TeGpaHuLl aMIOJAUTYZacH
KYyAa KHYHK 6Yau6 Koaca, y Xo/a1a Tapo3y nanjanapujan 6upura ce-
KHHTHHA KOFO3 Teru3ub rtebpaTtniaajd; O6ylaa cTpeakaHHur rtebpa-
NMILIapHEA 6HpP 03 BakT KysaTMail yTkasub typud, cyurpa rtebpa-
nuaap sHa Kysara OouniadHapu. lUkaga 6YyaHMA2pHHHHT CTpPEJKA
Kypcarran KHCMJAapHu GYJAuMaapuuir yuaan 6up yayldya ailHKJIHK-
na kY3 Ouaan yaManal oamuau. Taposununr Hojgunu OUp MapTa
TonHG oauil 6uaan Kuposymaund KoJiMacaal, 6ajJKu 61p Heua mMapra
(kaMHUEa ¥WKKM Mapra) TONHIUI Ba Oyjaphal YHKKal HOAJapHHHE
ypTavacuiiy TapoO3UHUHT HOAH Heb xa6yn Kuaum so3uM. Taposunuur
HOMb HYKTacHu# TONHO OYsnraHZaH KeHHHIHIIA YHHHT CE3THPJHTHHH
aniKJgalra KUPHUWHIE J103HM.

Hemndepan TaposuilMNr HOJAb NYKTacH Taposd OyTyHaail Tyx-
rarangan cyHr mkajajax amukgasagn. Hoaep nyxrawm yy mapra
TONNME Ba YJAapHUHT ypTa apupMCTHK KHIMATHHH allHKJall JO3HM,
X4ap ral Tapos3n appeTupiaHaiM, CYHTpa 3Ca acTa-CeKHH OyilaTH«
JLL.

Tapo3uMHHMHT Ce3THPAUTHHA aHHKJaW. Apperupiai.
ran 10KCH3 Taposu mafunupary Gupuuyu GyamMra pefitep ocusuo,
yiLtan cyur miafing xKofiura TYIIHPU/ICA, TaPO3HILMHT OHDP NMajJacura

(v naanacnra) 1 sl rom xyhuaraungek 6ynanu; TaposuHHIT Oy
OOt Te6paurIIapUEY Ky3aTHO, yIHHT  MyBO3aHaT BasHATHHH
LM JOSHPIHIlG TAPO3HHUHT HOJHUIIH TONTAaHZAFHICK KHIHG TOnamus;
Ovaita Gl apBanrd € COnHM 3Mac, 6aikH Oomka GHp e COHHH
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5. AHIIK TAPO3WIA TOPTHII 71

vonanits, Oy coll OH3ra Tapo3HHHNT MYBO3anaT BasHATH IUKajaja
1 ey,) OYJAHMra cuenKHrauunin Guaaxnpand. By cwIKHIIHMHT adco-
aea KiiMaTH I0KCH3 Taposunnnr 1 ml tomr Ky#uaraugaru cesrup-
vounn ngonanaiiay. Taposunuur nomb NYKTaCHHH Ba CE3THP.IH-
v tonn6 6yarangan CyHr, 10KAapHH TOPTHWIrA KHPHIIKAALH. '

Toprnu. Arap TOPTHIAETrail XHCMIHNT OFHDPJHTHHH OyTVH
rpramMaap 6uaad Hbomanab 6jamaca, y Xoa4a TaposH TOWLIAPHHI
Oupun-KeTHH KyHMID Onaan wyngafl nkkura coun (a Ba (a+1)
I PAMM) TODMII MYMKHUKM, TOPTHJAA&TraH XXUCMHHUUI OFUPJMLH LIy
1+ Ki conl opacuja 6§aaau. Bynnan Keliun oFHpJIUIH deuurpaMmaap-
v ndonananaanrad, YHaaH cyur caHtTHrpaMMiaapiaa udogasnanani-
rin TOIap KyHRuaamu. Arap dKHCMUEHIT OFHPJIMCH GYTYH COH CalliTH-
rpaMmiaap Ouaan xaMm udomasanmaiinuran 6yiaca, y Xoama pefitep-
Jan dofinasanub Tapo3ura MuWIAJHrpamMmaap Kyhunamu. Pelitepun
TAPOSHIUHT wahununa y €k-6y €kka cypud Ba YHAaA pakamJjap
Ounan GeJrnianral yH3HKAap ycrara Kyiub, KerMa-keT Typrau
lyngal MKKHTa YH3UK TONaMu3KH, pefitep Oy uH3MKJIapran Gupuia
TYpraiga yMyMHH Harpyska JKUCMUMHT OFHDJMTHAAI KHYHK Gymnauu,
IKKHIYHCHAA TYPraHMAa 9Ca KaTTa KeJaaiH. '

yun Kala KHJAHLI KepaKKH, Tapo3H TowAaph OUJaH XKHCMIHHL
Oorupaury OHp-OHpuiiail XxaTTa ¢apy KHaca, naasaiapaan OHDH
Jappos OGocu6 Keraau: wmaiivi appetrHpiay OViIaTuaran XaMoHA
6npop toMmonra Kuiiwaiu® KoanG, 7e0paumai kgadu. Taposuuuur
naJjjianapujlard OFHpJMKJapHUNr ¢apku Kuvux Oyarapga Ulafuu
T€6panub Typadu, Tapo3u uafikaaub Typrauja KypcaTiuu — Crped-
KalMNr TADOSHHHHT 10b HYKTacHAaR OHUD TOMOHTa OFHIUK HKKHHUM
TOMOIIFa OFMIMMAAIN KaTTa SKAIVIMTHHH aHHUK Ccesull KHHHUH GyJca, y
X0JI/la TapPO3UIMHI 4YalKaJdHWIJdapHIaH YHHHT MYBO3aHAT
HyKrTaciuH, s'bUH Ilafun TeOpanumWlzaH TyxraraHia (HIKaJaHuLd
Cynmaranja) CTpeqKaHMHT LIKanajla Kypcartapuran GYJIMMHNIHE TO-
nin aoauM, Taposunune mysosanar HYKTACH Xam, xyoou YyHuHz
Hoaunu Toneanduaudex Tonuaadu, PefiTepnu HwiaTrainaa Taposus
HYHT MyBO3auart nykracHnu aabartra tonuwra tyFpn keqaaau. Tapo-
SHIHIT TONMATAH MYBO3aHaT HYKTACH TApO3HHUHT IIOJHAAH VHFAA
8Ky yanpa éruuinra Kapab, 613 TapO3UHHUHT
KalicH najjacu OFHp SKaHJWruuu afita oaa- -
MH3.

Bus pefitepHunr GHp-6upuiaH wafun-
uunr 6urra TYauK GyauMura, apau 1 sl
irarpyskara ¢apk KHJIQAHraH Ba TeTHLLIH
MyBO3aHaT HYKTaJliapu e; Ba ey Oyarau

MKKHTa BasUsiTHHM TOmran Oynahnnk; aMMo X
e; UYKTa TApPO3HHHNT TONMMITaH HOJWAAH
yuraa, e; HyKta 3ca TapOSHUMHT HOJHAAH 3- pacw,
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yanxa 6yacuy (3- pacm). Arap TOPTHAAETTAll XKUCM TaPO3IHIMILE Ml
naanacuia 6yiaca, cTpeaka e, Ba3uATAA TYPTaHAArd TOWMIAD KHUCM
OFHPJHIHAAH eHrMa Gynajil, CTpeJKaHH € BAasWATra KeJITHPAAra
TOMIIAP 3CA XKHCM/IAl OFHp OyAaiH. e; MyBO3allaT BaSUSITHIA Tapoin
ToWAapHBUUT OFupauru P sl Gyica, y Xoa1a TaposHHyE HOMbL HYKTi
(€0) ra KeATHDHIU YUyH TapO3HIHHT YHF NAJNACHIa MAIJAJAHCPEMM-
HHUIT GHpOp p yAyUIUra TeNr Tom KYAHII Kepak Oyiamy.

Dapa3 KUJIANIHKKH, ofHil 6ypuakaapd KMUMK OyaraHia CTPesKanunp
HOMb HYKTajal OFHIUM YHH BY)KYATa KenTHPraH Harpyskara Iponop-
nnonan Oyacuu. Dy dapasra acocaanud, p HHHC KuiiMaTHHH xucoOsa0
TOMHI MYMKHIL. €, Basusit P m[" Touwrra TYFpH Kenanud, e, BasusT 3Ca
P -1 ml" Towra Tyrpn KenaiW; HeMak, e,—e, ormmu 1 sl Touira
TYIPH KCNAJM, €,—e, MUKJOP, PaBUIAHKH, 0K Kiluizan maposuHune
ceseup.aueudup, Bus TaposuHMNT waiMHM Ba y OugaH Gornmy OGy.aran
CTPe/IKaHH €, Ba3HATHAH e, BasHATra KeJNTHpPajurad, sbuu e;—e, OY-
JHMra OFjMpa oJajfiMrad KyUIMMua p IOKHH XHCoGna6 TOMMINHMMM3 Ke-
pak. Arap 1 ul" marpyska Kyiuarasga cTpeiKa e,—e, GynHMra OFHLI-
ca, p MWLIHIPaMM KViimarasia CTpesika e;—e, GysuMra oFumajy; y-
HHHT YUYH: :

[ S ) e1— ¢,
—e= y =—’-’—° Mr
P & eO—é

6¥1a8d, KHCMHHUHT KYPUHME OFHPAHUTH
Q=P+p

Gysagu. ANMK Taposmnapia KHCM MUJAJMTDAMMHHHT  yHian Gup
yAyLWIapHua aHMKJAHKAA MaHa WyHAal KHIuG TOPTHAA M.

Arap xap xaHXa# 0K Kyfiuiaranga Xam TapO3UHHHT Ce3THPJHTH
6uppafinuryua KoJaasepranfa 344, ¥ X0/j4a X03HP KMATaHHMH3Aaru
Kabu, TAPO3UHHUNT HOAMAal MKKH Tapadja Oyaranm MKKHTa MyBO3a-
HAT BasUATHHM aNMKJIal JTupdiura sapypar Koamac sad. Bynnaé
oasmapsa GUTTA MYBO3allaT BasHATHIM TOMHIUHUAT Y3U KH(]Os KH-
Jdapiu: MYBO3aHAT Ba3uATHIIH TONHO, TAPOSHIINNT MYyBO3aHATTa KeJlH-
WK yuyn Kepak 6yaamuraH MHJAAHIpaMMmiaapiH XMco6aab yHKapyil
MyMKHiL 6¥aapau. TaposHIIMHr Ce3rMpPJHMIH TOLIHHHI Y3TapHIIHTa
Kapa6 yarapud Oopraiiy yuyH, I0KCH3 TapOSHHHIT TOPTHWXAH O.17HII
TONMHJITAl Ce3THpPJMIH TAPO3SHHHMHI HKKaJa MyBo3alaT BasuaTHIH
Te3pOX TOMHUI YUYil TAPO3HIAryu TOILAAp YCTHra siHa TaxMHHau KaH-
Rail Tommap KY#HII KCPAKJMIHIM aHMKJIamra épaam Gepanw,
XoJaoc.

Arap raposuga peittep Oyamaca, XKHUCMIHMUT OFHDJHTH MHJJIH-
rpaMMITMIT yAYILJApH aHUKJINTYAA KyfAuaaruua Toptuianu. Taposu-
funr Yiur najggacura Taposu ACApaH MyBo3anaTia TypaluraH MHK-
popia rour Kyfuaran GYJCHH, s'bUM MakunHu OYuiaTraHjia CTpeika
WKaAANHNr §PTA YM3HFHAAH YHuUa Kyn ormwMachn. dapas gHian-
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e st o TR LA A T ac it Xxanl 03THHa ClrHA
e Do aennag oo IV S LG Tonr ag 6y.flcaK, MYBO-
SO R aDEEINE S asE syt e tonasties, Mana wynaait Ka-
SOLBAFIL MY TSOIAT B abinnny il ¢ Ouaaill, 1odb
S BABMHTHITE e co DIRTL Geariiaiv . S yur naana-

PoedT gPUING, MyBosanaT USInnt siia ronamits, 6y Toniarag
cerng ep Onaan GeariniiiMis. Byijla e Oniait e; Bosusitaap e
v aKKICTapadiraa éreHu, sbilst €y - eg> ep TCHICHINK Y Pt G-
<o Panmanxu, (ej—eg) mugaop raposuunnr 1 ¢l kywmumua tou Ky-
cvangary cesrupanruanp. Crpeaxa KymEMya Tomra nporopiyo-

1) pPABHHINA CHVIKMAAN ne6 sinrugad ¢apas 3Tub, Tapo3uuu €; Ba-
IBITaI YHHHT 110b HYKTacu (€)ra KeaTupa oJaJUraH Ba MHJIH-
rpaMMaapia XucobaanaaMran TOWNHIT KHAMATHHH aBBaJIrK X0J1aru
thopMyda acocuia XyAAM OJNAHHFM ycva Ouaan  xucodaad roma-
MNU3; UIYHH Hasapfga TyTHI Kepakkw, Oy Xonga (e;—ez2) MHEIAOD
I ¢l Tow Kyfiniarauiaru CesTHPJAHKAUDP, WIYHHHT YUYH XaM, MHIAH-
rpaMmaap Guaanl xucobaamra yrrapga 10 xynalTyYBUMHE KHPHTU
JIO3UM.

Toptu6 6yarangan cyHr TapOSHHHNT 1I0JbL HYKTACHIM KafiTazan
TOMUIL JI03UM 6Yjaam Ba p HU XHcoOaaranfa yHHHr ypra apudme-
THK KUAMAaTHHH OJHII Kepak.

IOkny Taposunuur yur Ba yan najgJjajapuja TOpTHG KypHII JA0-
3uM (Ky#iHJa HKKH €KJaMa TOPTHII METOAHMIa KapaHr),

XHucM OFHPJAUTHUHMHT XaBOoAa KaMAHUIMIHHH Xu-
cofbra oayByu TyaaTmadaap. KucMmnn xaso Gop epia ta-
po3uja TopTraHAa »ucMra ApxuMmej KOHYIMra acocal, HTapuf
YHKapYBUK KY4Y TABCHD KHIaAH, Oy Kyu XHCM CHKHO uHKapraun xaso-
HHHT OFMPAHTHTA Telr OyJaalH, INYIHNIT yuyll Y eHruaaalraiiex 6y-
aub Kogamd. JXKucMHEUHT Xaxukuil ornpanry Gynaail kuanb ronuaany.

Gapas sraliapk, V — topruaaguran xucMuuur cu® xucobumary
XaXMH, U — Tapo3d TOLLTAPHHHUIL XaXXMH, A 3ca | cu#® xaBouuur
rpaMM XMCOOMIa OJHITrall OFAPJAMTH  (KUCMUM Tapo3WAa TOPTHIU
BaKTHAArH TeMnepatypa Ba atMocdepa GOCHMH [WAPOUTHAA) OFJICHH.
JKucMupu xaBo 60p Kofija TOPTralifa JXHCM OFHpJurunu VA rpamm
HYKoTany, Tapo3u TOLLIapH dca OFHpauruun VA rpamm fhyKortamd.
P — XUCMHHHI XaKHUKHA OPHPJAHTH, p 3ca TAPO3M TOLLJAPHIIHIT yC-
THra €3n6 KyAnaran xakukui orup.auru Gyacun. Taposn XaBoxa My-
Bosanaraa 6¥7ca,

P—VA=p—uoh

€K1
P=p+{¥—0o)d

JieG ésa osamus. ®apaz kunafIuk, D — TopTHAAETTAH HUCMHHHT
I cm® unpnr XaKkuKuid OFMpJAMrH (COH KuAMAT KHUXATHAH 3UWIMKKA
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Tenr), d 3ca Taposu TOLLI2PHHANT 1 cm® uuuHr XaKHKUH OPHPAHTY
6yacun.
¥ xonpa:

VD = P Ba vd = p.

V 6unan v uunr 6y MyHocalaT/apjaH TONWIAAMIAH KMAMAT/IAPHHA
OyHJAaH ONZMHIH TeHVIamara kim0,

P
P=P+(’D-%)’*

MyHocabaTii Xocun Kumamus, Oyud P ra nucGatay eucak,
=2 '
P=p ———.
|
Kacpusur cypaTuHin MaxpakHra Kyn XaaJusiapiu Kjno Xajjunapra
6yl KOUAacura acocad 6yauo,

12
vl AoA R
- =1—3+tv—a+p—.

—

A

y T MHKIOpIap Xamuilla Kyla KHUHK
2

6ynrany yuyH Gy éﬁunmaaam—a%— XaIHH Ba YHA3H VHIrJarujaapHu

Taiuab jo6opamus, y X041a OXHPIH TEHIVaMa KyfAHJarH KypuuHuira
KeJaxu:

- A
CHHJIMAHH XOCHJT KHNAMH3. — Ba

P=p(1—5+5). ()

By Tenrnamagarn A KaTTajguk XaBOHHHI GOCHMHra, TeMiepaTypacura
Ba namJaurura Ooradyk Oyaajd, aMmo y, oflatia, ysrapMac Ba
0,0012 e/cm® ra Teur ne6 xucobnananu; Gyupafl alHKIHK KYMUHIHK
Xoasapaa erapan 6yaanu. Taposu Towmzapu, oaria, COJHMUITHPMA
OrHpaNTH

d=284 [jcm®

Gyarau xesnau sicanapd. d 6unan A umnr guiMaraapunn (1) renr-
aaMmara Kyiicak:

P=p+4p-0,0012 (g——o, 12)

yocun 6§naan, Gynmard p — XKHCMHHHT Ty3aTHAMarall OFHPJHIHIIH,
WLIK TOpTIWAAN GEeBOCHTA TONMMWJNAH OFHPJAWIHIM GHaaupanu, P—
MM XAKHKHE, SDIIH XaBOCH3 KOf1JarH OFHPAUTHAHP.
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Topruwnunr maxcyc yeyanapu. IOxkopuia afiTharal ramnapHuHr
\IMMAaCH OAJHH TOPTHIUTa, SBHU IMAHHHHHMHI HKKAJa eKacH GHp-
Oupiira TeHr 6yAraH Taposuiaa TOPTHIUra TaaNJdyKJIHIHD; 6y X0/1a
AOCI 6YJIraH COH TapO3MHHUINI CE3THPJIHIU Ba YarapMac/uru uerapa-
chjla anuK G6ymaau. Arap HaiiMH eJKaJapuHUHT Y3YHJIHTH GUP-GHpH-
ri Teur 6yamMaca, Tapo3uiUHr 64 nadJacura KyHHAraH TOWapHHHD
OFHPJUTH MKKHHYY NAJATajard TOPTHIAETTall XKHCMHUIT OFUPJHIHTra
Teur 6yaMaligu. Hlaliun eakaaapn tedr 6yaMarad xoaja 6am3n K4-
xaTjlan oJauit TopTHIAAarura anda yxuad xeragurad GOIIKada TOp-
THW yeyadapy Kjanauuaany; 0y ycyaaap yyranup: 1) HKKH €KjaaMa
TOPTHII yCyau, 2) Tapajam (nocanuru) ycyuad, 3) ZOMMHI IOK yCYJH.

. Mxxu égkaamMa Toprtuw ycyau (Taycec yeyau). By
ycysa Ouiaan Toprrapia  Waluy eakajsapHHHNr  TeHI OYJAMAacAHTH
OJIMIITAH HaTHXKAara Xeu TabCHP KHJIMaHIH.

MlafinHAMHr YHT Ba Yam eJKaJapHHHHT Y3YHAUKJIAPUHU TeCHILIH-
ua [, Ba [y 6unan Genruaaiauk. TOpTHNaAUran XXUCMHH Yal namjgara
KYAnG, TOPTHIIHMHT I0Kopuaa 6aén atuaran 6apya Kowaajapura
pHOsl KWATAHHMH3 XONZa Yan Na/llagH YHI najaara p! Taposu TOL-
Japu Kyhum OMiaH, MMKOHM GOpHYa aHHK MyBo3aHartnahmus. Eaka-
Jnap Tenr GyaMaraHH yuyH, XHCMHHNT P OFHPJAUTH TapO3H TOLIAapH-
IHIT p; OFUpJAUTHra TeHr O6ynMaiad. [lasnantapHuHr OCHAHIN HYKTa-
cura TabCUp KWJIYBUM KyuwlapHHHT MOMEHTJIAapH XaKHAarw Teope-
Mara GuHOAaH:

Ply= pl,.
DUy KUCMHHM YHr MaJjjara, Tapo3H TOULIApHIHM Yan najiara Kyiuo
tTopramMn3. Bynza KHCMHH MYBO3aHaTJIOBYH TOLLJIAPIHHL OFUPJINHTH
pz 6yacun pefinuk. Kyurap MoMenrtaapn XaKujarm TeopeMara aco-
can, 6y xoiaja:

Ply= p,l,.
By keftunryy Kk Tenrnamagai:
PV pypy,
ALY AKNCMIBIE OVHPANTHE HKKAJA& XOJMJIaTH TOULap OFHDJIMKIApH

KS;II.'II“ITM«'ICIHIHH!' KBAApat sA3uea Tehr. Xynll“ ana ury reiursaama-
Jiapnan HENI CAKAMUPH  YIYHARKJAADHHNED lgyﬁnnaru HHCOATHHH
TONHIT MYMKIIL

he}/ B,
Lo 2]

AmMo, p) Ba pp MUKAopJaap OMp-Oupuaan Xyaa o3 (Gapx Kuarauy
yuyn, Hbloronr 6unomu ¢dopMmyiacuaan ¢oinanaund, Oyunah €3a
OJIAMHUS:

_ pirtps .,
P=== @)
L Pa— D1,
o=t T (3)
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‘Taposu TowsapHuy TeKWHPHINAA WY yCyaAan Qoitaatannm 1o um,
Paspaan xap xua taposujap yuyH Towaap Taiiépaauiia ftya Ky i
Jaauran xartodaap wy OeTAarH XKalBajala KeJATHPHJraH.

Il. Tapanaw ycynu (Bopa yeyan). Taposunuur yir nantan
cHra TOPTHJAJHural XUMCM, yan najajacHra tapa (mocanru) kyftui
A (TopTHAA€TraH XHCMHHHT OFHDJHMIH GUsan GHpAall OFHPJINKK.
sra Oyaray npeaMer tapa Aefiinajy; Tapa cudatnaa, Kynnmva, mail-
Jla nuTpa OJNMHAAH) Ba WAlMUNKMNT  TeGpaHHULIADHAAH TONWITAI
MYyBO3aHAT Ba3HATH TaPO3HHHHT XKUCMUH TOPTHUIAAH OAJLHI TOMH.1-
ran noan Ouaan yerma-ycr Tywnb, Tapo3W KaTbhHil MyBo3aHaTra
reJArytina Gy TapanMir ycTHra ionkKa KajgaiM napuanapHid Kyin6
Gopumr Kepak. Byngan cyHr xucM raposupan oaunuG, yHHIr ypi-
ra Tapaly MyBo3aHaTaa¥l oJaJMranl  MHKAOpIa Tapo3H TOLLIapH
K{ittann; MyBosaliar BasuaTd GyHaa XaMm Waidn teGpanuuiaps-
Jan tonunaxu. DByHnalt xoama Tapo3H  TOLLJIAPHIIHHT OFHP.ITH
XHCMININT OFHpJMrura tedr 6yaaau. By ycya Guian troprranja lia-
Tl eaKasapHIMHT TeHT 0YJIMacANry OIHNTall HATHXKAra TabCUp KH.I-
MaiiilH Ba TOPTHII aHHUKJIHIH TAPO3HUHHHT CE3TUPJHIH AKuUHHAa 6Y-

Jajau.
Tomaap y4yH #iya xyfivaaguran xatoaap, M2

BHpryaE pa3psanKk wamyxasull
Tounap P p-ro‘:u.uap Y AHRJIHTHR TOWIIAD BHPHATH cHnd
Maccacst #¥n k¥funa- | amnknawm xa- | fifa KyAuaa- | anmpkrawm xa- Temﬁ:prom-
ARTan xaTro TOCH adran xato TOCH
2 M2 Xncobnaa
500 45 1,0 —_ — =10
200 +2 0,2 —_ — 44
160 . ~-1 0,2 +1 0,3 -+3
50 -+1 0,2 +1 0,2 +3
20 +1 0,1 +1 0,2 -2
10 +0,5 0,1 -+0,6 0,2 -2
5 +0,5 0,1 +0,6 0,1 -2
2 +0,5 0,05 -}0,6 0,1 -+
1 40,5 0,05 40,6 0,1 -1
M2
500 40,4 0,02 +0,3 0,05 =+0,5
200 =+0,4 0,02 =+0,3 0,05 =+0,5
100 40,4 0,02 =+0,3 0,05 =+0,5
50 +0,4 0,02 =+0,3 0,05 . =+0,5
20 =+0,2 0,02 =0,2 0,03 =+0.5
10 =+0,2 0,01 +0,2 0,03 +0,5
5 =+0,1 0,01 +0,1 0,02 =-0,5
2 —+0,1 0,01 +0,1 0,02 +0,2
1 ~0,1 0,01 -+0,1 0,02 +0,1
decaavTya; PefiTepiapyHHr XaToCH HOMHMHAI MaccacH Ymangafi Gyarad  Toul-
Aot W§a Kyitnragdrad  xatocugan OpTHK Oyamacaumry Jo3mM. Bup  Tyaazan

ommran Gup xua nesan pefitepaap maccatapaaanr gapky 0,1 M2 Aan opTMACHHTH Kepak.
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6. KATTHK JXHCMJIAPHIIHT 3NUAHTHHM TOIMm 77

i1l. Roumuit ox ycyan (Menaerees ycyau). By yeya 6n-
) TOPTHIUZA TAPO3HWHHHT Yan MaJiacura L1y Tapo3HAa TOPTUUI
IYMKHIE GYArad SHT OFHp TOW KYHHJAaaM, YHT naJiacura tapa Kyiiu-
10, TAPO3H aHUK MYBO3aHaTra Kearupunajd. Taposuiiy MyMKHIl Ka-
4] MyXTa MyBO3anaTJaall Kepak.

TopTuaguran (KHCM TapO3UHHLI 4an Najjacura KyHHJIa71H,
YIINF ycTura TaposH toulaapu Kyiunoé 6opuiand, yan najgaafart 1ox-
JAup YHr nangapard tapa GuJjan MyBo3anaTra KeaTHpUJaXd. JKHCM-
IHIT OFHPJIMTH Ba TapO3MHH MYBO3aHaTr'a KCJATHPHII y4YYH Yam naJ-
Jara Kyiuaran TolLiap OTHPAMKIAPH HHFHIAMCH TapO3HNMHL HIy
najslacura macraBBaJ KVHAWArau TOWHIRI OTHPJAHIHTa Teur Gyaanmy;
JIeMaK, XXHCMHHHI' OPHDJATH TOLLIIHIT OFHPJAHIHAAN MYyBo3auat/aul
yuyn Ryéuwaran Mafiga Touwiiapudir OFMPJAMIH Kajap xkaM Oyaaiu.
Dy ycya 6unaan TopTranga cesrHpJAMKNHHT!) YarapMacauruiaH taul-
KapH, ynuur sisa 6ynnail adbsaaaukiapu Gop: Oyuaa xap cadap Gup
MapTtaruna TopTHW GHaan  kudosiangul MyMKHI, JieMak, TOPTHL!
BAaKTH KUCKapaiM Ba Kyn Mapra TOPTHIUAAN COAMP GYnaiHraH xato
KaMasigH.

AJTABHET

1. C. 3. XaitkuH, GuUanuecKre oclioBe Mexanmnkn, Pusmarrus, 1963, IV 606,
41- §, XIII GoG, 93-§.

MAXCYC AJIABHET

2i91;’} M. Pyno, Becnl, Tcopwst, yctpolictso, pery.npoBKa H npopepka, Mau-
rus, .
3. H. M. Pyao, Toauoe B3BewunBauue, Mawrns, 1945.

6-BASHOA -

KATTUK XUCMIIAPHUHT 3HYJIUTUHH NUKHOMETP
BA THIPOCTATHK TOPTHIN BOCHTACHIA TONMHLI

Bupop XUCMHHHT OHPJMK XaMMHJarw Maccara suuauk JeHu.a-
J¥, WWYHHHT YYYH XaM KUCMIHNT 3HYJIHTHRH TONHMLI YUYH YHHHT M @ ¢
CacHHH Ba XaXMHHH TONHI KepakK. JKHCMHHHT MacCCacHHUY
YHH Tapo3ula TopTu6,?) sbHH YIH MabJayM MHKAODAArH TOILIapunnr
Maccacura TakKocaad TOmHII MYMKHH. JKHCMIHHT Wakan Mypakkad
6yaranjga yHHHT X a )X MM HH OeBOCHTa yayal Tonuiml KMHHH, wWY-

1) Tapoaunuur I10KH XamMMa BakT ¥3rapma#t Typajd, JeMaK, TapoMHuul CCarlip-
JIATH XaM yarapMac.iuriua Koia Oepajid.

2) X HeMRH xaBOcH3 GylAMKAA TOPTraH EKH OFHPJAMPHHHHT XaBoJa KaMaliHwiu
XHcoOHJal TEeTHW.HM Ty3aTMaiap KupuTHArarjarusa OyHAall xuaum 1yrpu Gyaaau,
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HUHF yuyll, YHHHT XaXMH KyHHAaruua aHHKJIanajgd, XHCMHH CyBaa
TopTHG KYpHO, LIy >KHUCM CHKHG YMKapraH CyBHHHT Maccach Apxu-
Me/l KOHYHHra acocall TOMH/ajiH{; CyBHHHI 3HUYJIHIHHH GHJATAIl X014
HKIUICMHHNT XaXMH XHC06aa6 tounnany. CyBHHMIT TErHLIM TeMIepa-
Typajaru 3H4WIHTH XKaABajadaH OJHHA[H. '

JKucMHHHr 3HYJHIA TYLWIyHYacH Ousjal YHHIT COJHIUTHAPMA OFHMD-
JUTM TYMIYNYaCHHY apadalThHpuil spaMafiau. JKucMHHUT OupaHK
XaX>XKMHAHUNT OFUDJIHTH COAUTUPMA OFUpAUK Neb aTasaygu. Xap Kau-
Lall KUCMHMIT 4 COJHIITHPMA OFHDJMIH OWJIAH YHHUHT O 3UUIHLI
V¥3apo Kyfinaaruya myHocabartna OYIHIIHHA KYPHIL OCOH:

d=pg,

6ynpard g — OFHPJHK KyuH TE3JaHHIIM; paBIUaiKd, COJMUITHPMA
OFUPJAMK OMJall 3UYIHKHHNT ¥3apo OOFJAHHIINM MUCMHUHT OFHPAUCH
6unan Maccacu opacujarx OOFJaHMIIHMHT XyAau Y3HAHp. Arap
COJIMLUTHPMA OFHPJIMKHUHT CON KuiiMartuHu [/cM® nappa, 3HUJHKHH
sca g/cm® napjaa udbojanacak, y Xoa4a KHCMUHHT COJHLITHPMA
OTHDJHTH YHHHT 3HYJHCHIra COH XKHXatxal TeHr 6yaaiy.

1- Mawx
KaTTHK MHCMHHHF 3MYJAMIHHH NUKHOMETD BOCHTACHAA TONHW

Kepaxau ac606 Ba MmarepHaanap: 1) adatutuk Taposu, 2) Taposu
1ou1apy, 3) nuxeoMeTp, 4) oxak Towl ¢xx Gomika GHp KATTHK JkHcM, 5) yit Tem-
HepATYpacHAArH JHCTHAJAHTaH CYBAM HMAMII, 6) Tepmome1p, 7) duwibTp KOFO3.

Ac6o6unur tapcudu. TaposuHuHr TaBCUPHHH 5- BasudamzaH Ka-
paur; MMKHOMCTPJ1apHUHT TaBchuHu 7- Basudalan Kapaur (y BasH-
(pana 6aén STHATAH NMUKHOMETPJAPHUHC $akaT OMPUNYH Ba yYHHUH
TYPHIHHA KAaTTHK XXHCMJAAPHHHT 3HWIHTHHH TONMIIAA HILJIATHIAIH).

Vmuawnap. 1. Tekmupunaérran KarTHk xucMm (oxak tow) OY-
naxknapugaH MyMKHH O§aranya KYNporHHMHT (aBBajO yJapHUHI Xap
GHpH NHUKIOMETP XaJKYMHAAH YTa OJIHLIATA HLUIOHY XOCHJ KHJIHLI
Kepak) m MaccacHu (OFHPIMKUMNT XaBOAAa KaMaWHUIMAAH KHPH-
THJIAAHTAT TY3aTMaCH3) TONHJ a UK.

2. IMukHoMmeTpli¥ yH TeMmepaTypacHjlaru AUCTHJAJAaHrail cys GH-
aAau TYAAHpub, CYBJH MHUKHOMeTpHHUT M Maccacu To-
nnaanu.

3. KarTtug KUCMHUHT Malija 6§aakiaapiUHU NUKIIOMETD HYHra co-
a6, Tomub ugkKKan cyB GHALTP KOFO3ra WHMIAHpPHIAAH, cyurpa
HHKHNOMCTPHHUNT YyHAATH CYB Ba. KarTuk XHcMm 6u-
aan Gupraankaaruy Mg Mmaccacu tonunasd. ByHuna abT-
GopIie cocant Iy Hapcara Gepuill KepakKH, KaTTHK XHMCM Oynakaa-
picnpria Xapo nygakuanapu 6yamacun. JKucm GjaaKIapHHHML,
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7. CYIOKJAHKJAPHHIT 3HYJIHIHHM TOTHUI 83

Janrn Gynnalil NHKHOMETPHH aBBAJIH HKKHTaCHra X0C KaMUHMJIHKJAap-
Aal Xaaoc KHJIanH.

Yavawaap. 1. Huyy xaM, CHPTH XaM KOK KYPHTHJraH (THKHOMETP-
Ui KYPHTHIO Y4YH YHHHT MYHra HCCHK XaBO AaMJyauazd €KH y KypH-
THi wKadHra coaub KyfAunann) nMKHOMETP MACCACHHHHT Ty3aTHJI-
Maray p KRAMATH TONMJIaXH.

2. TINKHOMETPHUHT AHMCTHJJAHrAll CYyBra JUK TYJIAHPHJITaHAArH
() Maccacd TonuJaanH.

3. [IMKHOMETPHUHT TeKIIUPHIAETIaH CYIOKJIHKKA JHK TYJIOUDHI-
rangaru P MaccacH TONHJanH.

Topruiu BakTHAa alHK TaposHia TOPTHWINHNT Oapua Koupanaa-
pura pHosl KWIMHHIIH Jo03MM (5- Basudara kapanr). Hapcanapin
TAPO3ULMIT OGHp Ma/dlacuia TOPTHIUHHMHL V3 Ku(oOs.

Xucotaawaap. Viuawaapaad TONHJATaH MabayMoTaaphaH Goii-
najannG, (1) ¢opMyJafaH CYIOKAMKHUHT TY3QTUAMA2OH 3Udiuzu
Ze6 aTaayBuM 3HYIUTH TOmMJAajiH, uyynku Oy topmy/alia OFHPIHK-
HHUIT XaBojda KaMalulH Xucobra ofHHManay.

OFJpJUKHHHT XaBOJA TYI0.1Ma KaMalHIUKMHY XaM XucoOra OMyBUH aHUK
dopMysand KenTupuO UMKapailiuk., Arap v— NHKHOMETPHMHI Tampuda
yTKa3uaaéTray TemnepaTypajiard MUKH XaxMH (fbHu CHFHMH), 6 — cyB-
HVHT apa Uly TeMmiepaTypajard suuinru (Oy 3uuAMK JKaZBajjaH oOJid-
HAmM), 0 — TEKUHPHAAETran CYIOKJMKHUHI XaKMKHH 3HUYNMTH, A—XaBo-
maar 0,0012 e/cm® ne6 xabysn KUIMHAAWrAH 3WYJWTH, A — Taposu Toll-
NApMHUHI 3UWIATH Je0 O/MHCa, Y X0JM3a Up KyiafiTMa NHKHOMETP HYH-
JITH CYIOKJHKHMHT X3KHKH MaccacH, vd—aHa Iy XaKMJAar¥ CYBHUHT

XaKMKHil MaccacH, vA --CyB €KH CYIOKJMK CHKMG YMKAprad XaBOHHHI
pP— . -
Maccac, A Py (éku Q A P A) — CYIOKNIMKHH MYyBO3aHAT/IOBUH Tapo-

31 TolLIapH cHKHO 4YAKapran XaBOHMHT Maccacu Oynasu. Cylokiuk
6unail TOUMAPHHHT MyBO3aHaTAa OyaraHaurnjaH:

vp—vx=P—p——-P—AT—£A

€kn
v(p—A) =(P —p) (1-%). @

[lynra yxulau, CyB yuyn Xam:
vw—m=@—m@-})

(3
(2) Ba (3) TenrvKJapHH XagMa- Xald OGyacak:
p—A_P—p
5—A Q—p’
Oyngan N
p=pl=5)+* *
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2- mawx

CYIOKJIMKHHHT 3WNIMIHHK THAPOCTATHK
TOPTHIL YCYJaH OWJaH TonuW

Kepaknu ac6o6BamMaTepuanaap: 1) ansk Taposu, 2) Taposu Totmnia-
pH, 3) KapliapJalran WHINA 6ansokya, 4) MeTada Yuoék, 5) MKKuTa CTakaH, 6) Tek-
WIHPHAAAHI Al CYIOKJIHK KyHHATaH MKW, 7) HHTHYKA CHM.

Taposununr rascuduHin 5- Basndazau KapaHr.

Yavawaap. 1. bannorya unruuka cumra GoraaHuG, T2posH NMaJ-
JlanapuugHr 6upuaary uarakka ocu6 kyhuaaan (2- pacM) Ba Tapo-
SHHHIT HKKHIYM [1a171acHra Ttouwliap Kyhu-
au6, 1 mI" anpganryga mysosaHaTAaHaH.
2. TaposuHUHT nadanacura rerusmacian
YHUNT TemacHAard y4oékka IuCTHJIaliral
cyBau crakan KyHuwar6, 6asisonyga crakai-
Jary cysra Gortnpunaay; 6yHaa wy liapcara
ybTHOOD Gepuin KepakkH, 6anaonya crakan-
y IIMHr JeBOpHTra XaM, Tarura xam TerMacui,
GaaJionyara Ba, acocaH, YHHHT KYJOFHUra
xaBo nydakaapu énuwnb KoJaAMAacCuH, CYB
1034aH 3lHAMarany OHTTarHma CUM yTran
g Oysncud. Taposw MyBO3auaTianaigy Ba CH-
KH06 UYHKapmwiraH CyB MaCCaCHUHHT Tysa-

THAMAaram p KHAMarTH TONUIANMU.

Gaagonua GUIBTD KOFO3 GMaaH apTHO Ky-

DHTHJAaAM, cyurpa cyB Ypuura rekmupHaa-

érran CyOKJHK KyHHaIu6, yHra Gasaomnya

2-pacwm. fOTHpPHUJANM Ba Tapo3y sHa MyBO3ahaTia-

naau. Papas KuIalauk, cHKKG yuKapwirai

CYIOKJIHMK MaCCaCHHHMHI TysaTuiMarai kuiiMatu ¢ 6yiacun. Hlyaapra
acocaann®, CyIOKJIHKIMHT Ty3aTHAMaraH 3UY4JIHTH:

18

»
TONNAARH. .

Xucobnawaap. v 6unan GaNJOHYAHUHT XaXKMHHH, & Guian Cys-

nnir tTaxpuGa yTkasuaaérrad BakTAarH 3HWIMIHHH (CyBHUNT Gy
naKT/ary TeMnepaTypacH Kaihn KWIHHHIIHM JIO3HM) Ba A GMJan XaBo-
NUNT AHUTHIHHE GearnaaliMus, BaasonHunr ¥3u cMKHG uuKaprad cyB
AAKMITA TEHT XaXMH KyHAJarH TeHIVIMKAAH TONHAAJLH:

p=v(d—A).
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8. 3JIACTHK/IUK MOAY/IUHU TONHII 85

JHWIHKHHHT Ty3aTHJTaH KHAMaTH.
— 9t U’;a
p+uokh
ﬁy TEeHIVIMKKA U HHHT IOKOPHZAru TeHrJHKAAaN TOMmuJiarai xgm?ma'rmm
Kyiicak, CYIOKARKIINIE Ty3aTHJIral 3UYJANTH

p=3@E~N+A (5)

Gyaanu, § uuur KuiMatH KajgBaajal tonuaanu, A wn 0,0012 efcm®
ne6 oanmt MyMruy, CHM OFHPJAMTHHHIT CYIOKJHK HYUHAA KaMafuUln
KYyAa KHUHK MHKIOp GYAraf/Hry yuyH, yHH 3bpTHOOpra oamaca xau
6ynanu.

Arap CYIOKJHKHHHI KeHTaWHIl Ko3(p¢HUHEeHTH MabiayMm Oyiaca,
yuuur 0°C parn sHuAHrHHH XHco6aal Tonuul MyMKHIL

MAXCYC A/IABHET
8- pasudpara GepHarad ajaGuétra gapaur.

: 8-BA3H®A
AACTUKJIIUK MOAVIMHU UYIHJIUIIAH BA THAKHIIAAH TOIMMIH

Myxappuma. Mana wy Basudajga yupailauran gedopmauusaap-
HH KYpHuO uHKaHAJIHK.

1. Uyaunaunw Yayaauru L Ba kyHaananr kecum w03u S 6yiran
cHM €KH cTepxKeHb P 10k TabcHpHAa AL Kaaap uysuaann (€Ku KHC-
Kapanau). I'yk xouyrmra acocam:

L
AL=a a5
Gynpary o — uy3HJINIUAATH (cmgmmumam) 9AACTUKAUK KOIDPuytL-
eHTU, s'biN Gyidra ysafinm (KHckapuin) xoaddunuents, ‘Iyau/mm-
daeu daacTukauk sodyau, svun IOHe smodyau:

1 PL
E= = (2)

2. Oruanu. Arap TYrpH 3JaCTHK CTepKeHHHHT 6Hp yuulHn KaT-
THK AeBOpra KHPrusu6 kysraamaitauran KHAHO Maxxkamniab, yuuur
HKKHHYM yuHra P 1ok Kyinica, y Xxonaa crepxennuur Oy yyu nacas-
14, bR CTEpKeHb sruaand. Pasluankn, 6y XolAa CTCPXKEHHHHT yCT-
KH KATJAaMJapy uysuaajn, OCTKIl KaTaaMJaapH CHUKHAALW, HedTpas
Karaaxm Aeb aTajgyBuH ypTafaru GHpOD KaTJaMHHIT Y3YIJIHTH y3rap-
Maiiny, y dakaT caardia sTHAaAH.

CrepXennuur  3IpKHI YUHIHNT  CINDKHIUH A seuauw cTperacy
nefinnand. IOk Kanyaauk karra 6yaca, srHaNW CTPeqacH XaM Ulyil-
YaJMK KaTTa Oyaajy, 6ynaan TaliKapH, sTHJIHII CTPEAAacH CTepxeil-
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UMHT INAKJAH Ba Y/IYaMJapura XaMAa YHHHT 3JaCTHKINK MORYJHI:
GornuK GYHIIH Kepak. Y3yniurd L, suu @ Ba 6anangaury b 6yaran
CTCpKeNHHHT 3THIKHL CTpenacu (axabuérra Kapasr)
5 = APL®
= Fa® : 3)

tdopmyna Gunan wdojananany, Oy epla E — cTepxeHb MaTepHaJHHHIFN
IOur momynau, P — cTepeHHHHI MaXkKamJgamMaran yqura Kyiiuiaras ok,
‘CTepKeHHUHT HKKaJa YYd KATTHK TAsiHUnap YCTHra D PKHH KyHuaray
Ba P 10Kk crepxeHHuHr ypracura X¥iuaran (2- pacMra xapasr) xosia
XaM STHJHI cTpesiacd (3) TeHrJamajad ToUMJafd, aMmMo Oyuaa P muHr

ypuvra 5 kyiww, L ypuura sca 5 L Kyium kepak. lapxakuxar, sru-

P
JIMBIHUHT 6y XoJIuAa TasHWJIAPHUHT Xap OHpH CTepKeHra % T TeHT aKke

TALCHD KWICA- a, CTePMEHHHUHr YPTa KuCMM TOPH3OHTA1 Ba3UATAZ
KonaBepaad J[lemak, HKKaja yud TadHY YCTHAA 6TraH CTEPMKEHHHHT

TWJNIIE XVIJM y §pracHiiay MaXKamJiawrad, yprafau 5 Macodraga

TypyBUd Xap HKKH ydura sca IOKOpHra uyﬂanran P Kyu TabCHD KH-

Aabtran xoJazarusek G6ysaxau. BunoOapuu, sruaum cTpenacu 6y Xo.1-
JAa Ky#uparuya Gynagu:

PL3
b= TEam
GyHpRaH
PL3
E=qmr 4)
- mawx

3naCTUKIKK MOAYIMEH Uy3UAMLIjAH TONWIU

Kepaxkaun ac606 Ba matepuaaaap: 1) ac606, 2) uusrHu, 3) Kypum
TpyGacH, 4) MHKPOMETp.

Ac6o0uunr taBcuu. By ac606 ocTMa-ycT KoHMauiraH HKKHTa
ABa B kponwreitnaan (l- pacm) néopat 6§16, 6y xpouwTefinaap
TeXWHPHIA8Trad MarepHajfal sicajJraH CHMHH KHCHG Typanu. PP
10K Ta’bCPllela CHM y3asau Ba d UMJAMHApra THpaJub Typrau r,
crepxennb O YK atpoduna 6ypunaiH; 6y crepxenra M kyary GupHK-
THPHJTAN.

Cum Al Kapap ysafiranpa kysry a Gypuakka GypHiaanm Ba

Al
tga=-5~
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8. BJIACTHKJIHWK MOAYJUHH TOMUII 87

teNrAHK §punaH 6Yaany, 6ynaary b MUKAOP r CTCPXKEHIHHT y3yHaH-
tn. Kyary pasusTunnHr ysrapuuid S mwkajara Kapal Kani KUIHHH-
i MyMKui; 6y WIKaJaBHMHr KYy3TygarH TAcBHDUTa OKyJsfpHIa HI
KpecTH &K ropu3oHTas GuTTa nH 6yaran R Tpy6a opkaau Kapana-

pu. Arap An — kysrynn a
Oypuakka OypraHgard ika-
na 6yaumAaapuuHnr ¢hapkH,
1) aca wikasna 6uaaH Kysry
ppacuaarn Macoga O6yaca,

aed é3mm Mymrun. Al xkyaa
KHYHK 6yJranaurugan o 6yp-
YaK XaM KyAa KHUHK; LiYHTa
Kypa: {g2a =2tg e, By dop-
MyJlaflapHH  COMMLITHPCAK,
An
Ml=5pb ()

ITactkn B kpouuuTtein-
na [ apperup 6op; ¢ BHHT-
Hu 6ypab appeTHpHH KyTa-
pud, cHUMIail I0KHH OJHIl
MyMmxuH. Cumra ocuaapgu-
TaH 0KJap IOKOPHIH KPOH-
mrefinra ocu6 KYAuaram
Maxcyc KK ocmapan oqu-
Hajl4; IOKAAPHH CUMAAH OJI-
TaHaa xaM yJapHH siHa my
ocMmara KViHin xepax. Ma-
Ha IWIyHAal KUJIHHrauga
IOKOpHrH _Kponreftnra
TabCHP KHJIAJHUrall Harpys-
Ka ysrapMaijid Ba, Wy Ty-
aiiy, OKOPHTH  KpoOH-
InTefin XaMMa BaKT Oupjaaf
sruaulb typand. Cumra 10K
ocrai nmaftaa xam, yHiau
IOKHH 0JraH mnanTtaa xam
appeTHpHH KYTapHG KyHuu
Kepak.

Yasamaap. Cumuunr [
Y3YHJHTH appeTHp Tywinb
Typran  Xxo0Jla  YU3FHY

1- pacm.
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Onaan  YavanagH, KyHAAJaHr KeCHM 103u S HM TOMHILAA KCpak
Oysamuran guaMeTp sca MHKPOMCTpP Ouaan YuauaHaau. [uamerp-
Hi OWp Heua MapTa CHMHHIT TYPJH XOHHAa yaual, TOuWaranm Hati-
KaaapuuHr ypra apudMeTHK KHUHMAaTHHH OJHLI Kepak.

ABpano cuMra 60p IOKHHHT SIPMH OCHJIAaH, TpyOajian MWKaJanHKr
TacBUDHM TONMIAAH, TpyO6a ¢oKycaaHajad, LIKaJdaHH YHHOT ypracH
kVpunapguran kuaub ypHarunaau. Cyurpa xyary Guian wkaaa opa-
cuparu D macoda yusruy 6uaan yauvanaad (6ysnan cyHr ikajda
xaM, TpyOa xam xeu xyaratuamaliau). Dylaan eiiul, appeTupun Ky-
Tapub cuMJard XxaMMma IOK OJIMHaJAH Ba appeTHp KaiTa TYLUHpHIHG,
IIKaJdaHuIr HOJAb NYKTACH Kalijg KHIHHAIH.

Cumra okaapun (6yJapHHHT OFUPJHTH CHPTHAA €3uaran) Gupui-
KeTl Kys Gopn6, wixanauunr Tpybajan KypHuuG typran 6yanmaa-
pit Kailg KuannnG, Typan 10K Kyfinaranga HiKaa1a TACBHPHUHUHT KaH4a
OV IMMTa CINDKHTAIH Tonmuaazu. By win 6upuH-KetHu ocMmaaaru 6ap-
Ya lokaap 6uran XaM KHJIHHARH; OCMajard IOKJAapHHHT xaMMacHlild
ChMra ocHb Gyaranpall CYHr, yaapHH siHa GUPMH-KETHH 0116, ocMara
K¥s OownafimMu3, OyHaa XaM Xap raJ ulKajJa TaCBUPHHHHL Kamua
G THMTa CHJIXKHTAHUHH TOMAMH3.

Arap Hoab NYKTa Y3MHHNT aBBaJrH JKOHHMra TYFPH KeaMa#l Koaca,
YHIIT HKKUTA BA3HATHHHND ypTavacH OJHHAAW; LIKAJAHHUHT CUMTra
Oupnail 10K KyHuiraigars xap HkkaJja KypcaTUIIHIHHT XaM Ypraya-
CHUY OJHII KepakK.

CHM y3yHJAHTH V3rapHIIMHHHT 10K V3TapHIUHTa GOFIHKJIHTHHI
k{pcarysun rpaduxun scad, 6y Goriaunl ynguknh Sormannm (Fyx
KORYNH) GynuuuIMrara WIOHMIN 3apyp. YJyall HaTHXKajapu 6usra
cumunHr Al ysafinuiaun (5) ¢opMyaa (b xatraaMk acGoGHHMUr goM-
Muiicn cudartuaa 6epusaan) épramuaa xucobaawra Ba Gynra xypa
JIACTHKARK MORYJ/IMHKHT CUMTa TYDPJH 0K Kyiuaraugaru xuAMaTudu
(2) ¢opmyaanan xucobaab uyukapumra uMkoH Gepanu. E unur xa-
KNKHA KHAMATH YIIMHT alpuM KHAMAT/IapDHHHHT YpTa apH(METHK
suiimarura teur (E «[/ua? napaa udonananan).

2- mawiy
AACTHKIUK MOAY/KIH SrUuanIIZay TONHLI
Kepakau ac6o08a MaTtepuHananap: 1) 3JacTHKRMK MOTY uliH  STH-
JHHUE TONHULIA HULIATHAGJMTAH ac6ol (Gynuur énuia TYrpH TYPTOYPUSK KECHMAH

Cilepaeap TyaMe 6op), 2) BepTHKaa Macodadapud  §Ivalija  HULIATHIAZHraH
MUE (KO, 3) LWTaureHUUPKYAb, 4) MKATAIH UYH3FHY.

AcBoBaapuitur taBcudu. DAACTHKAUK MOAYJHHY 3THJARIIAAH TO-

nhu nnaaTiaaanran ac6o6 MKKM yYMAa HKKHTA YCTYHH 6yaran
2/ Macen rarankaan néopatanp (2- pacM). YeryHAapHHIE yCTHra
BEPPAAAPII Tapadies KHAHO nyJaaT npru3Majap KyHdaram.
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8. BJIACTHKAHK MOAYJIAHHH TOMHII 89

Beptikan macodanapuu yiuaiiga KyaJdannaaiuras MHAKpOCKON
yuo€kKa ypuartuiaran ycTynman nbopatanp; Oy yuo€Kaa yun TYFpu
¥puaTHWAA HULIATHIaJuray BHATIAp GOp. YCTYHHMHT YCTHra Bep-
TiKaJa VK atpoduna Gemasgon ailjiaHa oJaJUraH OKYJIsp MHKPOMETD-
il MHKPOCKOT TOPH30HTaJ XOiAanraHl; YCTYHra lIKaJjga yd3nIrai Ba
6y yCTYHIH KpeMmaJbepa BOCHTacHAa y3aiTHpub-KHCKapTHPHO TypHUF
MYMKHH. Y3YIUTHKHA yHuYa anuk yJi-
ualy Tanab KHIAMHMAAUram BakgT-

Japia Ba yJyawaguranl Y3yHAHK 4 f
OKY.I1p MHKDOMETPHHUT KYpull CO-
X4aCHra cUFMaianran xoajaapaa ma-

codhalty ycTyHjary uxkagaias ¢oi-
nananu6 Yavanaau. JKyjga KHCKa
Macodanapud yayaiuga ¢pakaT oxy-
JAD MHKPOMETPHHIF V3uJaHTHHA
tdolinaranuaany.

Yavawnap.  Texwnpuaaérran
MaTepHajllal  sicalTaH CcrepiKeHb
YCTYHA2D YCTHAATd INpu3MaJapra
yuunr C ypracu A Ba B opacuzaru (
macodanuur ypracura TYrpu xeda- -
auran Kuaub Kyiunaan (2- pacm). 5 ¥
Crepxenunur € HyKracHra I0K 2- pacm.
KyAMIaquran y3anru OCHAAJH.

[HafiTonr Ba BUHTAAp €paMHAA TOPU3OHTAN ypuaTHaraH MHKpo-
CKON y3aHruiary YTKHp y41¥ BepTHKAJ WITHQTHUHT OXupHra TYFpH-
na6 Kyhnnaan. OKyasp MUKDOMCTPHHHT OHTTa GYJIUMUHUNT KHAMa-
TH TONWJIAAH. Byusiir yuys MAKpOMETPHHNT 1OJIb YASHFH INTHHTHHHD
OXHPHTA TYFpHAaHNDG, MAKPOCKON YCTYHHIArH KYPCATKHUHUHT Ba3Hsi-
™ Kaitn xuaunagu. Cyurpa, MUKPOCKONNK KpeMaJbepa BOCHTACHIA
CHAKHTIIE GIL1al MIKDOMETPIHUT  OXMPTH GH3HFH D wrndruuur
OXHDHTa TYFpHIANA/N BA YCTYHAATH KYPCATKHUHANT IIKaJa Oyiirua
Kanya cwbkirann Kaiil xuamiagn.  bynra kypa mukpoMerpiunr
GuTTa GYARMHIINE KIHIMATHIN X1C06a6 ToNHAAH.

Byunnan cyur ysaurura 1, 2 pa 3 «I" ok Kyiman6, xap raa crep-
JKEHHUHT KaHua GYaumra sruaraun tonuaaan. Cynrpa 6y wm Tec-
Kapu Taptu6jia Tagpop.aalami, sbiil CTepAKensarn 1okaap Gupuil-
KeTHH OJluHa GOpHOG, Oylila XaM Xap raax CTepXKeuuunur Kanya srui-
rauy Kaiija KHAnHaAH. CTepn\cm, ypracuuniir sruaumn (cc¢’) ynumur
STUJIMLI CTPEeJAcHilHHT Xyaan y3uaup. MuxkpoMerpuuur 6uTTa Gyau-
MHHRUT KAEMATHHH GHJAran xoaia sriadil cTpeiacHis MUJAIHMCTp-
Japiaa Hpopasaw MymxuH. 10k yarapriiy OusaaH arHJIHLII CTPedacH-
HMNT Y3rapHIIMNH KYpcaTyBud rpaduk 4HM3HLI Ba yJap opacHiaa uH-
apkuil Gornanuw (yx Konynu) Gopaurdra HUIONY XOCHJ KWJIHII Ke-
pak.

b}

Lol

™ in
)
(o
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HuxosT, crepKeHHHHT TPH3Ma KHppaaapu opaciuin [ yayuanin
Ba TYFPH TYPTOYPUAK KECHMJIH CTEPXKEHHHUIT @ Ba b ToMomanp yayn
JHKA2pH YauaHagu. CTepKENHUHT YSYHAUTH 1 MM raun nminanwin
Macutaban 4u3FUY GHJIal, CTEpXKeHb KeCHMHHHHI 91 B O§0in wwa
0,001 ux raya apugaukaa mMukpomerp (1- Basudara Kapaur) Guaun
Yyauananu. Yoauaiigai TOMMATaN MabayMoTiapian dofiianauno, (1)
¢opMyaara kypa, 31aCTHKJIHK MOLYJH XxHco6aa6 Tonuaann, Oxnpry
natuxaud k/um® napaa xam, osfcu? napaa xam nboganam gepik.

DnacTHKAMK MOIYJAHHH STHJIHIN CTpesaacHra KapaG Tonmuta .-
yaMJaapu Ba MaTePHAJIAPH Xap XHJ Oyaran ydra crepxenv Guaan
Taxpuba YTKasHIaLH.

AJOABUET
1. C. I1. Crpenkos, Mexannka, «Hayka», 1965, X 606, 81 —84, 86—80-§.
2. C. 2. Xatikuu, GusnuecKHe OCHOBH MexamnHku, duamartrus, 1963, XIV 606,
105 — 108- §.

9-BA3HO®A
CHWJDKHI MOAYJ/IHHH BYPAJIMUIAAH TOIMHIU

Kepaknu ac606 8a martepuanaap: 1) cuMmuuer Gypammiz Gypuarmin
QUIKAAWAA HUATHA3AHTaf ac6oB, 2) MuajuMerpin spuM wapdod wkananm €pHT-
Ky, 3) MacwTaGau uHsFuy, 4) CceKynaoMep.

Hasapuscu. Bup yun Maxkamianrau CHMHH @KH CTepPXEHHH
YIHNT HKKHIYH yyHra MoMeHt# M 6yarain PP xydr kyu Guaan Tab-
cup Kuau6 Gypacak, 6ypaauin Gyp4ard ¢, I'yKHHHT Gupuuym Koly-
HHra acocalr:

¢o=cM
Gynagu, 6yngard ¢ — CHMUHHI MaTepHaJjura GOFJIHK GyJAran kKosg-
¢uuuent. Bypaaum moayau f:

1
f=5=7% (1)

Bypaauin Moayau cuMmun OHp pafuaHra Teur 6ypuakka 6ypaiu
YuyH Kauxal# MOMeHT KYHMII KepaKJUIHHYU OHiLHPazH,
Cunxum mogynu N gyhnparuua ndopananaiy:

P
Ne=go )

6y cpra P/S—cuprauur Gupaux 103ura TYFPH KeJraH ypuHMa i#yHamvi-
JUrH Ky4 MHKIOpH, o—CupkHiu Oypyarn (1- pacm).
Cum Marepuanuuusr [ Oypanuin MoAyau Gunad /N CH/DKHII MOAYJH
COAACHIE
fo Mot 3)
2L
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My e aar O Gotanrig, Oy epra £~ IWIHNAPHK CHMHHUHT paguy-
v, 1 yaynmmie (3) dopmysinntr KeaTsDHG  MHKaPHANIIM yuiby
wisotan Oepuaran; O IL
{ |J| eaKon, Mexannka, 86-9§. s

wia N Mmoryanapmnn $a- d 7
aaMaNrn GHp Xua 6yaaan. Xa-

(LS —=Ff—=r
!
MIWATAN XAM  SJACTHKJAHK MO- '
wen Eopnar yasaManris
{
PL_ [P
[E]= [S_AZ]_ [-g J]’

1- paca.
CIJOKHIT MOAYJH N wunr S’lquaMJlPll‘Ifl aca
= [-2]=181
(N} = [ts‘a]‘ Sh

Jlemax, 3/MaCTHKAMK MOJAY/IAPMHUHT COH KHHAMATH KY'IHMHI Ba 103a-
HHHT Kaujail Gup.wkjapaa yavanrannra Gormuk Gynap skam. dnacTuk-

o
Juk mojtysutapu CI'C cncTemacmaE%— Japja, NMpakTHK CHCTEMaja 3¢a

xlr
—— Jgapia, CH cucreMacuya S

Mm?

HiM? napjaa udogananagd. Mo-
JLyAHUHT TIPaKTHK CHCTEMajaru
KHAMaTH  MabayM  Gyarauna
yuunr CI'C cucremacujara Kuii-
MATHIIM  TOMHLI YYYH MOAYJIHHAHE
NPaKTHK CHCTEMAjard KHiMaTy-
1t 9,81.107 ra kynaiitupuiu
KePaKJAHIH paBIIaH. "

Bypaaum Moayau craTk £,-f
€xy jHaMuK ycyJa 6unad Y- L
yanuwy Mymgun. Cratux yeya- 4 -t = 2
Ila CHMHHHT Mabaym Oup Oy-
POBYH MOMEHT TabCHpPH OCTH- - 7
Jaru OypaJduin fypyaru ysua- '
Hagu. JunaMuig ycyama TCK-
HIMpHJIAETTAll CHMTa OoCHJaATal
MasaTHUK GypajiMa Tebpanuli- 2- pacu.

JADUHMHT JaBpH VJAYaHAIH.
Uxkkaaa ycyauu Gupnu-KeTHH KYpHO uHKaAAHK.

Crartuk ycya, Erounan sicanran C pamara ocuiran AB cuMm-
HANT NacTKK yuura R pagwycad D Merasn mauck GUpHKTHpHAraH (2-
pacm). Cumiuner oKopury yun E BuHT Ouaan Kucub xyiusnany, mwy-
HUHT YUyl I0KOPHTH yud Kumupaamahau. Iluck rapauwiara 6up TO-
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MoHra Kapartud MKkY MO ypaaran, 0y unaap Fy Ba Fy Gaoknaap op-
KaJau YTKasuauo, yujaapura 6up xua P, Ba P, oxknap ocuaran. by
I0KJAap IHCKHHNT afiyd GUp AHAMETPHAATH KapaMa-Kapuly HyKTa-
Japra gyiimaran kyuaap XKy@Ttu xabu tabcHp KypcaTamu.

Huckka G ky3ry MaxkaM GHPHKTHDHJTaH; KyHmiaran xybT Kyu
TabCHpHAa cuM Oypaarawjia kysry xam 6upop Gypuakka Gypuiaaii.
Kyarynunr OypHAHLIA S wKanafa xa#x guannaiu, T épuTKHy TOAa-
CHIIUHT KY3TyJlaH KaiiTran TacBupH Oy luKaJjaja CHIXHO 1opajd.

MyBo3anar BasMATHAa TO.1a WKAJAHHIT fo- GyauMura, GypHi-
rayaan xeiinn sca n-0yauMura Tyrpu Kesca, 6ypunum 6ypuaru xy-
ma KHullk OyJaranja kyiauaars mynocadar ypuuan 6yaaiu:

O ot (1

Q=55 4)

Oy epra d—kyaryfan imkanaraya 6yaran macoda, Oy wmacopa mikama-
aars 6yomMaap nbojananrad y3yHJIHMK OHDJIMKJApUAa XucoOnaHraH.

MomenTtanar M = 2PR uiimatunn Ba [ wuur (3) Mymocadargau
Tonuaaauran Kuiimatiay (1) Tenrymkka KyimoO, yupan N pu Tonmavus:

4PRL ‘
N =t (5)

Bypaauw Oypuarn (4) dopmyaazan romuaamu. (5) ¢popMyaara
KHPYBUH O0IIKa MHKIOpJap GeBocuTa Yaual TOXHJMALH.

Jdunamuk ycyda By ycya cuMmra ocub Kyjiuaram MasiTHHK-
yuyr OypasaMa TeOpaHHINJIAPDH RaBPUHUHT CHM MAaTCPHAJIH 3JTACTHK-
JAMK Xoccajapura GoOradK GYAHIIHIA acocaaHral, ¥avalljga craTuy
ycyaia Kyamanuaran ac6o6 Hijaarnaaiu.

BypaamMa maarnux 6yau6 D aucx xusmar Kuaaan, Oy Xonna
SHAH y Hn 6uaan joKaapra 6ornanMarat 6yaajau. By RHCKUHIT HHep-
I\Hs1 MOMEHTH RHMCKAATH WTH(TIapra Maxcyc okaap ocub opTTHpHU-
apiin Mymxal. UltedTaap AuckAa HKKHTA KOHUEHTPHK alijananxap
O6yiimya kofinawrran. IOkaapmaH IDUCKUMHI Mapkasurauya Oyarau
\mcocbanapx-m ysraprupHul fyay OHJan HHEpUHS MOMEHTHHH y3rap-
THpHW, Wy GuJaH Gupra sca MaATHHK TeOpaHUIIIAPHIHHT AaBPHHH
NaM V3rapTHPHII MYMKHH.

TeGpanuiniap AaBpH MasTHUKHMHT GUp KaHuya TYJIHK Tcépalm-
mnira Ketran BaKTra Kapab aHHKJaHAAH.

1- mawy
CWIKHMUI MOXYJMHH CTATHK YCYJAJa aHHKJaum
E puTknunpnr pr6acn kysryaan Kafitrau &pyr Jor luKanana
wipuaanran KWau6 yprarmiaagd. bynaa wkana tpy6anuur yxura
nepucinkyasp 6yaniuyu kepax. E BUHT 6ywaTuan®G, CHMHHHT 10KO-

PR vaR 9NTHETKOpANK Ouian yHaal kHyMk Oypuakka Gypusnagu-
w, OVIGLGY KYsryaau KaRTran épyr JOFHMHr YpTacH (pu3KacH) LIKa-
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JAAIMHT YpTacHra Tywcul; Oy BasuAT Kaiy Kuamnaau, Hoaumuuu no
CaloK, S'bHH I0KJAp ocuaMacias oJfull TpyOauMHT HOU IWKAAAHHHT
nafich 6§auMura TyFpu Keauwyu €3u6 Kyiunnaau. Mnaapuunr yuaa-
piura naardopManap OGorgananu, unaartdopmanap yCTHUra 3c¢a l0Kaap
Kyitworany, MyBO3aHaTHHHT SIHTH Ba3HATHra MOC KeJran 7 CaHoy
ésnaagn (naardopmanap YCTHra Kyiiuarai 10KA&PUHHHT OFRPIANTH
Onp-6upura Keapiu Tenr 6Yauw  kepak), cyurpa loxnapuy oau6
KaliTajan HOJWHUYK np canox toinnaan. Bynaka Yumawmaap roxaap
HKKH, Y4 Ba X0Kaso Gyaran xoansap yuyu TakpopJaailafH, Xap ran
HOJMHYH CAHOK OAAHHAAN anugaanib Kyinmanu.

[Maardopmanapra sur xarra OKHH KyAH6G $aual Gyarannan
KeluH, naatgopMasnapiaru I[OKJIapin OHDHH-KETHH KaMalTupHo,
AU Teckapy TapTHbia yavamaap Gaxapuil Kepak. bBupop iokka
MoC Keayeyk Gypanuiu Oypuaru aed TYFpu Ba TecKapu taprubia y.a-
yalAaH OJMHTAIl HATHXKaAapHUHT YPTa KuliMaTH Kabya KUAHNaju:

(m—no) + (;—n )
2

(lokJapny KaMaHTHPHIILA OJHMHTal HaTWXajap ITpHXJAap Ouaad
6earnianran). Kysrynan mkanaraya 6yaran d Macoda yauaHagy Ba
Xxap Oup 10K yuyn Oypanuil MoAy/u xuco6nab tomuaanu. Bypanxw
MOAYJHHUHT KydJap MOMCHTH Xap Xua 6yaraH xoajsapAard KuiMarT-
JMapyid COMHWTHPHG, 6y KHiMaT/apHUHI XaMMacH Takpuban Oup
XHJ 9KaHJHTHTa, sibHH KyJsanuaral iokjap coxacupa I'yk Konyuu
OaxapUIHilNra HHIOHY XOCHA KMJAHIIA M.

Bynpan cyur (5) ¢opmynara xkupapuran 6apya MHKIOpJaapii
yaya6 Tonub, CHKUII MOYau XxHco0aab ynkapuaanu. CHMIMNT gHa-
MeTpUHH yiunr 6up Kamda xofigga yavam J03uM. MOLyJNHHHT MHK-
nopu Ounafes , k'[um? 8a n/m? napna xucobaaé TONHIANH.

2- mauir;
Cusxvin MOAyauHu OypasiMa TeOpanMiiaapiad aHUKAaw

Arap reGpanaérran KaTTHK JXKHCM afilaliMa XapakaT Ku/aaérrad
6yaca, ynra afiiatiMa xapakaTHHHT

do

acoculi KOHYHHHH TaTOHK STHII MYMKkHH, Oy dQopMyaamaru M katra-
auKk AB ¥KKa HHCOAaTaH OJMHTaH alJaHTHPYBYM MOMeHT (2- pacM),

J—XKHCMHMHF ana Wy YKKa HuUCOATaH OJMHIaH HHEpLHS MOMEHTH Ba

dw o o
—- — Oypuakuii Tesnamuul. AHNaHTHPYBUM MOMEHTHH [-@ Oujan Cen-

d
rusal, xyAHAArH TEHriaMaHu E3ull MYMKHH!
d*p.
Jm=—1Ie
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-

Au.mm'mpynuu MOMEHT JoHMO Oypuakuft ciupiint g nn wamahns
paguran 6yamG iiyuanran.

By Ttenrsiamanan kypHHHO TYPHOIMKH, TEKIIHPHAAGTrOIL XupulkatHunr
d*p

772 TE3NAHWUIM @ CWJKHIIra TIPOTOPUHMOHAN BA YHFA KAPAM Kupuine

iynasran. By Xoa 3ca rapMonHmK TeOpaHMa XapakaTHHHT MyXuM i1
MaTHAHP.
BunobapuH, XKHCM rapMOHMK Te6paxmumap Kunagu, 6y Tebpaumiag-

HHHT JIaBPHHH TOMMOKUM 6y.'1cax,‘;t2 OumaH @ ypracugard nporopio-

HAMHK KynafiTyBunuunr (6y xonza v jj ra Tteur) w® ra (w*= -—T,-)
TeHr GYAHUIH, STHHH: ‘

40 _

T2 (6)

OYMHIIMHM 5CTa OJMII Kepak; Oyngad:

T=2n]/ L. '
i
Bynparuy T—MasiTHUKHHAT Te6Gpanuil JaBpHAUP. )

By ndoaanan f nu ToONMII y4yH HOMAbJIyM HMHCPUHSA MOMeHTH J HH
HYKOTHIIL J103uM; OyHUHT YuyH Basudaga MasiTHHK TeOpaHHILJIAPHHHHT
vkkuta T, Ba T, AaBpi TOMMMAH.

Basnga Gyunait xuau6 Gaxkapuaazu. JucKuunr afmaudm yru-
Jlall y30KAary 4eTkKH WITH(TIapura TYpT 0K ocuiany, 6ynia P, Ba
P, toxkau naatdopmanap unnapaan axparunanu. lllkamazaru rtac-
BUPHH Ky3aTH6 TypuO, MyBo3aHaT Ba3USITHIa TYFPH KeJAran OVIuM
anukaanagu. Kysrynan xaiitran épyr JOFNUHT LIKagajaa lopajgurai
puskacu yuia OyamMra xeatupunajgd. CHcreMara myHiaail afijaH-
THPYBUYH UMIYJbLC Gepuiaiuku, 6yHAa AHMCK yH4Ya KaTta Gyamaran
aMnautyna 6uaaH GypaaMa rTeOGpaHHULIap KHAaguran GYJICHH..

Bynuur yuyn A BuHT o3runa 6¥matuaany, CHMHHNT I0KOpUra 6u-
PHKTHDPHU/ITAll JKOHHra puyar opKaJu yJdaHTal Hyp caiTdHa cHATad
TopTH6 Kyiinnanu. Bynaa uarapuwiaiMa rteGpanumaap GyaMacauri-
ra Ba LIKaJaHHII TACBHPY KYPHIU MaNAOWMAAH UCTTa yHKHO KerMac-
JIHTHTa JHKKAT KUAuG TYPHII Kepak.

MaarnukHunr 103ta  Te0pawullHra KeTran BakKT VJauyaHajau Ba
masitnuguunr T, TeOpaHun gaBpu XHco6:1a6 Toumaanu. IHOxaapun
JUUCKHHNT WYKM mTHgTAapura oaub KyHMO xaM xyaau Viia ycya
OuJaan MasTHUK TeOpaHHILIapUH4ur ysrapran 7, naspu yauad To-
nuHaanm.

[llynapra acocan:

T,=2n l/% Ba T,= 2%
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Ay napin;
Ty

%

Tg?

S

LypisiMa MasiTHUKHUHT WHEPLUHSt MOMCHTHHH TOLUIAPHMHT WHEpUMs Mo-
Menty 4ml® Gunap JUCK Ba CHMHMHT MHEPUMSI MOMEHTH j HHMI MHPHH-
Jncn cnpatiia ubogasal MyMKHI, SBHHU:

Jy=4ml + j Ba Jy=4miZ 4 |.

HoMabayM j uu #ykoTHmr yuyH, J, Aan J; uu aiinpamus:
. Jo—Jy = Am (l*— L)?). (M

Bynra J, gunr (7) tenrsiamagan tonunanuran J;T,%/T;3 KuAMAaTHHU Ki-
cak:

Ji= 4T (P — 1Y)

1 To— T2 ‘ (3)

By udonanu (6) Tewrmamara kyiinG, 6ypaauuwr Moayau f Hu Tonma-
MU3:
f= 41;2& = 16mtm 3— 1% .
! n-n

IOknaphuBET YKJAapHJaH QUCKHUHI afilaHum Vxuraua Oyuarad /p, [,
MacoasiapHd Ba IOKJAPHMHF Maccacuuu amukJab, (3) dopmynagad cun-
FKHUI MOAYJM XMcO0al TOMHJIAAN:

N = 32 Lmn(iZ— 1} ' :
TATET)

CwhKHII MOAYJMHMHT KHAMaTHHE Ounalcm®, K[ /mm® Ba H/m® OHDIHK-
JapAa xuco0;aal TOMMUI TaBCHA STHJIAJH.

AJIABUET
Crpeakos, Mexanika, locrexuspat, 1956, X1 606, 80 ~- 86- §.

1. C IL
2. P. B. Tloab, Mexanuka, akyCTHKa It yuenne o Temnore, Ioctexusgar, 1957,
VIII 606, 67—72-§.
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1-BA3HNDA
JKHCMHHHT AANATMA XAPAKATHHH YPTAHMIU

Kepagau ac6o6 pa marepuaanap: 1) cexyniovep, 2) Tapos Tom-
JnapH, 3) WTaBrenuupKy.b, 4) MHIIHMETPJH YH3FHT.

AcGoGHHHT TaBcHH Ba Ha3apHUA. Basudanunr Maxgcap;u afi;lanMa
XapaKaTHHHI acOCUl TEHTJIAMACHHH, ABHH

Ie == ZM (1)

MOMCHT12p TEHIVIaMacHBH IKCHepHUMeNTAa TeKkwyupumaup, Gy epra
J — KMCMHHIF MHEDUHSI MOMEHTH &— 6ypuak Tesianumy, LM-—
AiCMTa Kyiaran Kywiap MOMENTJIapHUHHHT (BEKTOD) HHFHHIHCH.

By pasndana munaryaaguran ac6o6 (Maariuk) 1- pacmaa rac-
BHpAanrad. ¥ TypTra CTepXeHb Ba
6nTra ropu3oHTal VKKa YpHATHI-
rad TYPJaH PafuyCIu MKKHTA UIKHB-
xau ubopar. Maccasapn 6up xua
6yaran TyprTa 10K (xap Gup crep-
xeuaa 6urTafan) Oy cTepKenIapaa
KyuHb 10pa oAa/l4 Ba KepakJy XKoiH-
a MaxKaMJauumu MyMikuH. Mxxu
kusRai Oupura Vpanagurad Hn-
HHNT yyJaapura oCHJaiuran TypJau
Maccatu IOKJIap épaaMuia MasT-
HUK aBaantupunagu. Huwmxkagaa-
HUII Kyyjaapuiu sbTHbOpra oamMa-

1- pacyM. CakK, MaﬂTHHKHKHF afinanma Xapa-

KaTt TeHrJgaMacu
Je = M = RT, @)

HIary IOKHUHI HiArapw/ianMa Xapakar TeHriaMacu
ma = mg - Tr (3)

Oy XapaKkaT/qapHUHr Te3Japuuuiapyini  Oup- Oupura OOFACBYUHM TEHIVIaMa
=eR ) (4)

6ynanu. By epra R — wkuB pajguycs, T — UNHUNT TApaHIVIHTH, @ —
NIAArH 10K XapaKaTHHUHI TE3NaHHWH, g — OFUPJHK KYYUHHHI Tes-
JIANNIN, 71 — IOKHHHT MAcCCacH.
By Tenrnamanappan Te3naHMIIHMHF BakIra OornMk Oyavarad  aou-
2
Mt @ = 5 +R T KHAMATH TONHJIAZM, TE3/IaHHIIHH
a= 2k
=1 ®)
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10. JKUCMHHHT AFJIAHMA XAPAKATH 97

TeHrnaMajgau XxaM TONHII MYMKHH, Oy epia’h — IOKHHUT { BAKT H4YH-
za Gocu6 yrran macodacu. By Basudaga h ysrapmac MHKILOPAHD.

TexwupumwnuHr l-xo0au Muepuns MOMCHTH AOUMHUH, KYY-
JIADHHHI MOMeHTJapH Xap xud. (1) renrsamazas:

M_M_ g
g, €, ' (6)
(2) — (6) Tenrsiamanapaau
mR? (gt3— 2h) = myR: (g#3— 2h). (7)

(7) Teurmavara sKCIepUMEHTHAH TONHJIAAHIAH MMKAOpPJAAp KHpajH.
TexmupumuuHr 2-X0JaH I/IHepuml MOMENT/IapH Xap XuJ,
JOKHHHT MaccacH OMilaH WKHBHHHT DajuyCH y3rapMaiiin.
Muepuus MOMCUTIAPHHHUT YKJIaPHIH napa.n.nen KYUHPHUIL TYFPH-.
cHJaru Teopemara acocaH

Jy= Jo L2, (8)

Gy epaa Jo— Maccacn m’ G6yaraH XHCMHHHNI MaccajapH Map-
Kasuaan yIraH yKkka HHCOAaTan HHEPUHS MOMEHTH, Ji — y1oa xucm-
HHUHT oaauuTe YKkaaH L macodana napajsjea yTyBuy YKKa nncbatax

HHEPIUsI MOMCHTH.
Maccacu 4m’ Gyaran 'rypTaJxa IOKHHHF ¥3 Maccanap Mapkasulau
$TyBuH YKKA HACOATAH MHEPLMS MOMEHTH J, OysicuH, HAeb ¢apas Ku-

JANMHK.  YIapuuHr Mapkasjapu OJiAMHTH y}gu,n.an L \1ac0(bara y3K-
Jairanaa Jy- vHepuus MOMEHTH
=J 2
Jy=Jy+4m'L2
Gyaai. Arap MaaTHUKHHHT IOKJap OysMaraHjard HMHepHUs MOMeHTH J,
Gynici, MASITHHKHHOT TYAMK unepuust momentu J', Oyaaju:
’ ' I3
i Syt Sy Am' 2,
[OKaapunnr - snccasnp Mapkawiapn [, macodara  ysok/awranaa, Moc
pasitua,
. . 14
Jyo Ay b Jy HAm 1,3.

Arap 1,> [, 6%aca, y xomw
JoJ,

1 2

Aam'\ ). 9
(1) Ba (9) TenrsaMasapaan:

M M P
T:- —_ l’,: dm (l 12 - lg). (10)

(2) — (5) Ba (10) Tenrnamanappau:

B—2=84". A
" TR (1)

— {2
12

7 OH3HKazaH NPAKTHKYM
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92 MEXAHUKA

By TenraaMara sKcrnepHMeHTAAl TONHAANUFAH MHKAOpAAp KH-
pann. (7) Ba (11) Tenrnamanap MasiTHHK YKHAard HOIKajgalHil Ky-
YHII Ba XaBOTa HIIKa/JdHHII KyuuHH 3LTHOOpra osaMarad xod1a To-
nuaran.

Huaary 10KHENT HarapuaaiMa xapakaTHAa HIIKaJaHuol KyuHiu
sprnbopra oamaca xaMm OVaaau, aabarra. MasiTHHKHMHT afizanma
XapaKaThHja YUHMIT VKHAArH HIWIKAJalWil KYYAHUHT MOMENTH 3ur
KaTTa poab Yhnaiiu (XaBora MIIKaaalliil KYYHHMHT MOMENTH K-
yuk 6Yaaau). Masitnuxk aldJannuMHUNT GypPYaKHH TC3NHKIAPH yHUA
kaTTa Oyamaranjga yKJ1arn HuIKajanull KYUAHHHT MOMCHTH aMajdna
JouMHiT Muxdop 6§10, THHYIHK HIIKAJAHMULUIH KYYHHHHI MOMEHTH-
ra Tenr Oyaaan, By xoa ¥Kiary Hmxasanum Kyyd MOMEHTH KHHMa-
THHIE Oaxoaamra (macTPoKKa Kapalr) UMKoH Gepain. Bouwka wapt-
Jgap 6up xna 6yaub KoJapepralnga, HUIKAJaHHII KYUHIHNT MOMEH-
TH I TAPAHUTAUFHHHNT MOMEHTHAAIl KaHYaJuK Kuduk Oyaca, (7) Ba
(11) reuraayManap mWyHyaduK aliMKpoK YpHUHAH GYaaau.

Yasawaap. Dur aBBano KyfuHaard MHKAOPJAPHM Yauani JO3UM,

I. Unzarn oknunr tywnnm 6aaagpanra A (1 cM raua aHdRJIHKAA
METpJIHK yM3FHY OHAaH Yavananu).

2. Ulkusaapuunr R, Ba Rp pa;myc,r!apu (wTaHreHUMPKYAL GH«
Jgan y.rmauamd)

Bynaan cynr MasTiuiK CTepXKEHAapUAaTH I0KIAPHA MasATHAK YKH-
ra 3ur axuH 6yarad /p BasuATAa MaxkaMJaHaAd. Xap Gup IOKHHHT
ypTacuian MasTIHKHHNT allauum ykuraga 6yarad Macoganap Mui-
JUMeTPJAN YH3FHY Gusan yauauaiu. Xap Oup MHKIopIH (R, R, Is)
KaMHuia yu MaprajgaH yaqail kepak. Tonuiran MHKIOPAApHUHT YpTa
apudMCTHK KHIIMATH MHKIODIMUT XaKHKHH KuiiMatH ne6 Kabys ku-
JHHAAK. l; MUKJOPHHE aliMKJallja aBBaJO CTEPXKEHAArH Xap GHD 10K
yuyH Oy . MUKAOPUHHI ypTa apupMeTHK KUBMaTH TONMAKOG, cyurpa
sca Yura TYpTTa KHAMATHHHT ¥pTa apudMeTUK KHAMATH aHUKIAHAaLH,

(7) Ba (11) TecuraaMadapuu TeKIUMPHIIAA HIKMBra ypaaran
HIONUHr yuaapura saccacu 200 e Ba 300 2 Gyaran wokaap raama-
raagan ocusnanu. 200 e mMaccadan (7)) WOKHHHT A OaaaHiINKAaH Ty-
IUMIINTa KeTrat {) BakT ccKynaoMep Guaad yadanagu (un R, paju-
yciau wxkuera ypaarau). Tymuimira Ketran BakT KaMujJa yd4 MapTa
yauanub, yaapHUHr ¥pta apudMeTuk KHiAMaTH TONKAA LK.

Hn Re pajuycam HKKHHYM ILUKMB YCTHIA Talaalajyd Ba y4ura
=300 e 10K ocH1aaH, IoKHUIT A OaJaHATUKAAH TYWHLIMTA KeTrau
{, BAKT XYAAH OLIMUTY XOJAAruWack anugigatiagy. Oanuran Mabay-
motaapra kapa6 (7) TeuraaMmanmur, 6uuodapuu, (1) Tenraamauuilr
XaM TYFpu (yauall xatodapu yerapacuja) sKallJIHIHTa HILOHY XOCH.T
IRHERN

Bynaan keiflHd crepxeiviapiaary xaMMa IOKJaplp MasiTHHK YKH«
JLI VAOKPOK #Kofilarn siNTH BasusTHIA aBBAJATHIEK CHMMETPHK pa-
vt Maxkasaanaiun. Oaxun lp MEKAOp Kaujafl anmkaauran 6y.a-
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VIOHIEDTUSE MOMENTTIRT TOMITH 04y

en, Oy Xan [ mugiaop  (crepxensapiars  xap 6up  IOKUHur
Ppracupan masitunk YKHrava 6yaran macoa) XyAAu WyNAA{ alnk-
annnun. bBynaail MaaTHHKR yuyn XaM OJAJIHHIH X0JAjard avauliap
tanpopranany, (7) TenrgaManuur TYFPH SKAHJAHTHTa siHa MOl
ADCHI KHIHBAAH. ‘

SJKcHepHMENTAAll OAHNTal MabayMoraapian ¢obhnananut, (11)
tenrgaMannnr, 6unobapui, (9) tenrmaMaHumur xaM Tyrpu (Yauam
NTOIAPH YCrapacuiga) 3KalANTHra HIIOHY XOCH I KUAWHALH.

MasTiuK yKUAard HMIIKAJAHUI KYYd MOMENTHIIMHT KHUAMaTHHU
caxogaw yuyn OyHpal KHJAWIAH. '

HKkkn ikHBAan Gupura ypasran HOHHHT Y4YHra ok ocu0, 6y ik
MawTHHK aliaana Gomsarynra kagap omunpa Gopusaaau, Bynnan ok
O IPJAUTHHANT 5HI KHYHK KMAMAaTH KaMujaa ydu Mapra TONHJAAAH Ba
yIapHART Ypra apudMCTHK KHiimaTu Xakukpil kuiiMat ne6 gaby.
KHIHIIA JH.

IOK orupJurHIMHT TOMHATANN KMAMATY GUJIAl [UKHB pajdyCHHHUHT
K¥naiTMacH MasTHHK VKUJard HINKaJdaHU KYYH MOMEUTHHUHHT MHK-
Jlopnayn 6axodawmra HMKoH GepajH.

HNmkaaanumn Kyudnu sbTHOOPra oJgMarail Xoajia uHKajHran HHc-
Ouit XaTOHM Mpouent xucobuaa aHuWKIam Jo3uM. Dysusr yuyd wuul-
KaJalidll Ky4AapH MOMEHTH MHKJOPHHMUT HI TapaurJdK KYUYHIHHT
31T KHYHK MOMEHTH MHUKJOpHra HHCGATHIIH TONHII Kepak.

MasTiuuk crepxeniapujaara GuUTTa IOKHHNT M’ MaccacH MabayM

MHKJIOPIHUP.

AIABUET
C. Il. CTpeakosn, Mexamixa, «Hayka», 1955, VII 606, 52-§.

1H-BA3HOA

HHEPIHS MOMEBTHIH TOHHIE BA IUTERHEP TEOPEMACHITH
BYPAJIMA TEBPAHBUI YCYJIH BUJIIAH TEKIIAPHIU

Huepuns MOMCHTUHH TPHBUIAAP 0CMA YCYIIH
OnJaH TONMUW

Kepaknu acGo6 Ba MaTepuaaaap: _2) 1puduasap ocMa, 2) cekynlo-
Mep, 3) wTauremmpkyab, 4) yavauniaauran nayy naiap.

Yeyanunr uasapusicu. Tpugpuasp ocma (1- pacm) Kylinnaruua Ty-
agdarai: joupasuil maatdopMma ¥3 uetnra OHPHKTHPHATAH yuTa CHM-
METPHK HI BOCHTacuga AHaMeTpu Oy maaTdopMainHur guaMeTpHiail
KHYMK 6VaraH OKopuru Auckka (unaap Oy NHCKHHHI dUeTdapura
CHMMEeTPHK HaunTHpHaran) ocu6 gyiwuaran. Ilaargopma §¥3 Texuc-
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JIATHTA, THK X.OMIA MapKasumaH yTyBIM BEpTHKaN yK arpodwuma Gy-
paiMa TeGparnill KIvi oNami; GyHIa IwiaThOopMAaHIET OIMpIHK Map-
Ka3y aiwnammiil YKy Oyiriab cwoxeipy. TDiathopMaiimr TeGparmmi
JaBpy VHMET MHEPIII MOMEHTMIA OODMMK, Oyyamy; arap IUlaTdopMa-
ra Supop 10K (XKICM) Kyiriea, TeOpainall TaBpH
yarapami; Oy Bazudama MaHa Iy “onmaH doima-
JTAHWTA]TH.

Arap m Maccayu 1wiatdopMa GHp TOMOHTa Gypa-
Jmb, /T GATaHIIMKKA KYTAPIICA, VHUET TIOTSHIRIAT
SHEPTHACH

E=m"H

MILYTOp Kafap OpTamy, GYHOArd § — OTMPIINK Kydu-
HUHT TeJMAHMIML By mwiaTtdopMa MKKUETH TOMOHTA
Gypwmd, 'MyBO3aHAT BasMIITa KeNTraHma VEIIET
KUHETHK SHEPTHSICIE

M

Gynmami, OyHIaTH / — IDTaTOPMAHIET MHEPIEI MO-

1- paen. MEHTH, «0 — IUIAT{)OPMAHMHT MYBO3aHAT Ba3MIITa
KeJTaH TaiTmard OypJakuit Texymmwy; Wuiiianamtmin

KYWIAPHHHMHT MIRER SbTHOOPTA ONMACHAH, MEXaHHK SHSPTHSHITHD

CAIIAENAIL KOHYHITA aCOCaH,
- ot = nwK {1)
ned é3a oymaMITs.

IDmatdopMa TapMOHMK TeGpaHMOKmA Ted 3Miecdiad, TraThOopMAHIET
GypUaK CIUDKIIINELRT BAKITA. GOIMAMMMIaH MYHOCA0ATHM €33 QJIaMI3:

8=a&u-=5,

Gyrmary {3 — miarhopMatVET OYpIaKiii CIUDKMII, ¢ — Oypromill aMIi-
ymrygacyi, 7 — Tynma TeOpasmail NaBpH, f— BakT. p JaH BakT Oyima
OHTAH OMpUMEEHT Xpemia OyMimil Oypgakiii TeMMK CO KyPIpianida
HbOoTANAHATH:

© ?I]—s———z;amazz—fi@
l'{mmb Ma MyBO3aHAT Ba3MMITOAH  yTa€mraH Takwmpma (¢ =0,
TN 7, -~7 Ba XpKazo) Gypaakiiii TeIWKEMET abcomoT KIPMATH
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II. MHEPLIMS MOMEHTMHM TOIIMI 101

L (1) Ba (2) mbomamapra Kypa:,, '
g C L. ; (3

Arap,/ — ocMaliaTil  OMTTa MIERET YIYEDRATH, /? — TDIaTdOopMatHT
1 WpkazymaH mIDIap WIMHTHPIITAH HyKTajgaprada Oy jmaH Macoda, ¢ —
IMloprry OUcKEVET pamaycH Gyoica,

/2=00'=BC—BC, = .

LB 2-pacMIAH OTK KypUHUG TypUGIIL
(BC)'= (JIf)'— (IC)'= /'— (I — 2)\
{BC)*= (BA*—"C™ FP— (A’+ r’'— 24r coS a)
* Oy rarmpE:

24(1-coa) _2-»'m'T
BC + BC! BC+BC,'
O Oypgari a 'Kyla KK Oymamma Oy Oypu9aK CHEIYCHEMET KMt
MATMHML 1y 4 OypdaKHHT KIPMATHM OIUIAH @IMALIITMIPHMILL Ba Maxpax-
maru nbomaay 7 ra TeHT Oe6 oAl MyMKEEL Maba IVEM SETHOOPTA
oJIcaK:

VH maH, (3) T acocam:

J?K 1 (Ina\*

GyETan

IInaTdopMaHMHT MHSPUMA MOMEHTH X.aM, VHUHT YCTHTA K,YPEUIMaH
KUEMHVHT MHEpIId MOMEHTH XaM MaHa 11y (4) dopMysara acocaH
TOIMDTIINT MYMKHH, 9YHKY Oy (QOpMYJIAHMHT YVHT TOMOHIIATM Gapda
MUKIOPMapHIT GeBOCHTA YTIAlll MYMKUH.

InatpopMary OypayiMa TeOpaHTHpMIL VIVH 3apyp OwIraH aif-
JIAHTHPYBIH UMITYJIEC 10 K. O p M T M IUCKHHEL ¥3 VKM aTpoduma aiviaH-
THPHIIL Hymi Gual Geplamy; MMCKEM aiTaHTHUpHIN VIYVH VHTA Gop-
JMK. OyIraH pHYarHHM X.apaKaTra KeNTHpYBOH LIHYp TOPTHO TapaHT-
JIAHTUPWIAAU. MaHa UIyHAAM IIDHETAHAA OypajMaMac TeSpaHuiil®
Jlap MyIIak.o maimo OynMaiimy; OyHmaii TeGparnmiviap Iaiimo Gyma-?
HHMAA yI9alll Ml aH9a K WAL K,QimapiL
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TeGpannuaapun casain ocoH Gynumy yuyn naatdopMara taMra
KHaHuray, naargopmMa MyBO3aHaTra Kearahja Oy Tamra KapuiHcid-
ra KypcaTKHY — TarJHKAard CTePXKelb TYFPH KEJIHG Typaju.

Yauawnap. Assano (4) ¢opmynara acocan 6 yw naardop-
MaHuNr HHepuus MoMeuTHu (Jo) Tomunanu. /, R, r Ba naat-
dbopmManunr My Maccacu ury acbob yuyn y3-
rapMac Gyaranunayd, 6ym naatdopmanunr
TeOpauuiu gaspu To ruita Tonuaagn. byuuur
yuyH naardopmara afiTaHTHPYBUH UMIIYAbC
Gepusiajin Ba ceKymnjoMcp épaamuna 0Oup
neyra (50—100 Ta) Tyaa TeOpanuwra xer-
ran Baxr yadanu0, To aBp eTapanya alHk-
JHKAa TONHJAjH. .

Bynpan cyur naargopmanunr ycrura
MaccacH OJJIMH TOPTHO TONHJATrall TeKLIHPH-
Ja€Trad KHCM KyHHaazu; 3HAu sina GyTyn
cuCTeMaHunur TeGpannl Aaspu T TonuaaiH.
Cyurpa, cHCTCMAHHIIT 7 MACCACHHH XKHCM
Ouaan naatdopMa MacCaJAPUHHHT WHFMH-
aucura tenr nc6 xapa6, (4) ¢opmyaara
acocaHn 6yTyll CHCTEMaHHNT HICPUHH MOMCH-
T Jy Xuco6aab tonuaaan. YKHCMHUHT HHep-
us MoMeHtH J=J,—Jy ailupMmanaun Ttomu-
TagH. .

Tpuduasip ocMa socuracuga UiTeit-
Hep TeopeMAacCHIH XaM TCKUIHMPHUI
MYMK#H, OYHHNT Yuyll HMKKHTa TaMOMHJi4
Oup XWa XKHCM oauil xepak. ABBano Oy.
KHUCMIAPHY NaaThopManuur ypracupa Ou-
pUMHHT ycTura OUpuud yi#ub, yaapnuur
MHEpHUHSA MOMEHTH TONHJAIHU.

Cyurpa mkkana xUcMHA mnJaardopMmajza O6up-Gupura uucGaran
CHMMCTPHK XOJ1a KYHAHG, yaapHUHI IUynjgafd BasHATAard HHepLHA
MOMeHTH Tonuaanyu. Tonuaran 6y MUKZOPHMHr SIpUM aislandin yKu-
al MabayM Macogana TypraH GHTTa XKHCMHHMHT HHCPIIHS MOMEHTH-
ra teur 6yaaau. By mMacodanu, XKHUCMUHHT MaccacHin Ba Oy KucMm-
1IN naathopManunr Mapka3ujaa TypraHMAaru HHepIUHsi MOMEHTHIN
GuJaran xXoJxa I0KOpHIa aHTHATall TeOpeMaln TeKIHpHE KYPUIL MY M-
K. :

JKncmaapun nanardopmara y oFu0 keTMaliauran xuaunG poca
CUMMETPHK KYHHW kepak GViaau, OYHHHT yuyH miaatdopMmara GHp-
O1:puiaH MabJdyM OpaJHKAa XKOHJaluran KONUeNTPHK XaJdKasaap uu-
awaran. Yauaw paktuaa rebpannmiap aMIjIuTyaacd 5—6° gauw op-
THK GFJIMaCAUIH Kepak. .- T h
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AJTABUET
C. 1. CrpeaxoB. Mexanuka, «Haykas, 1965, VII 606, 52, 59- §.

122BA3HGA °
FUJIAUPAKHHMHT HHEPLHS MOMEHTHHU YJYALI

Kepakau ac606 Ba maTcpuangap: ) Kypuama, 2) cexyuiomep,
3) wTaurenuupKyab, 4) MUATHMCTPIH YHIFHY.

Mykapauma, Mogaunii »kuCM aftylaliMa XapakaTHHHHI TeHrJaMacH
' Je=M )

KYypHHHIIHAA OYaand, 6y epaa J — )KHCMHMHT HHECPUHA MOMEHNTH,
e — Oypuakuii Teadauumiik, M — KucMra KyHHJAraH Ky4JaapHHHT
MOMEHTH. ’

WMnepunsa moMelTy MacCaHHHT alajorHanp. Macca niarapuiauma
XapakaTaa HIepTIHK YiuoBH OV.iAraHpm xaGH, HHCPUHA MOMEHTH XaM
alijaliMa XapakaTla MHepTIuK §auoBu Gyiand. JKucm xap XxHa yK-
nap artpoduja ailnanraHia HHCpuUMST  MOMEHTH Xap xua OyJajin.
Bupop yxka Hucbatal Hilepuusi MOMENTHHHHT' KATTAJHMIH XKACM 9]C-
MenTap MaccalapuHHNT (a30BHH TAaKCHMOTHra — Maccajap reome-
Tpuscura 6orauK. ViHepuus MOMCHTH KaTTajJHTHHY aHAJHTHK XHCOO-
Jgaf Tonuul yuyn

J = {ripdv (2)

npogany HHTCrpaJiadl Kepak, 6y epia p-— XHCMHMHI aljauuil
yrupan r Macopanaruy dv XaxXMIu 5AeMCITH MOJJLACHHHIIT 3HUIHIH,

JKnenM cuprinnir wakain Mypakka6 Ba 3HUJIHK HOTEKHC 6yaranja
puepitist MOMCHTININE KATTAANIHHA XHcoOaam anua xnitHli Macana
Gyamnn mysiitn. Huepuns MoMenTHHH  3KCHCPHMCHTAA aHHKIaLl

anya OCoH. [)y uasml)azm Beocunen FIIAHparmuiur yHepuHa MoMeH-
TH HKKH XHIT YCYa Guaan annKganai .

1- maws
Huepuust MoMeHTHHH TeOpanHuniap ycyau OHAAH aHuKAAL

Kypuama Ba ynuyamauar tagcudn. A BCJSOCHNEA FHARMPATH rO-
puzonTaa O yx atpoduia KaM HIKalaHum Oujan aisana ogain
(1- pacM). Fnagupax TVFPMHHIIHHT HUKH TOMOHKAA RHaMerp Oyilnua
CHMMETPHK PaBHLIIA XKYA4 eHTHJ Ba OFUPJIUKAApU OuP-GHpHra TeHr
Gysirad MKKHTa Kiicka B tpyOkaaap ypunartwiarad. Fuaaupakka me-
tajaa C wapua un Ouaail OUPHKTHPUATAIL
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apyaun Tpy6kasapiaH GHpHra KHPHTHG, MYBO3aHaT BasHiATH
atpoduia BepTHKajaaH VHr Ba vanm TOMOHra OFHG TeGpaHamuran
(H3uKaBHIl MasTHHK XOCHJ KHJHII MYMKHH; 6y BepTHKAJ THILHDAaK-
HuHr Yxkupan yrapn. Orum 6ypuaru 6ypuak yauaruy D mkasara ka-
pa6 awHKJanHmWy MyMkHH. MIIKaJauuw KyuaapuuuHr MOMEHTHUW
- spTHGOpPra onMacaaln, FHIAMPAKHHHT
uiap Ouaad 6upra Kusaalaurad xapaka-
TH TEHIJIAMAaCHHH KyHUaru Kypunuul-
lla €3V MYMKHH:

(Jx+ ) = —mg Lsing, (3)

Gy epma Jy— FUAAMPAKHUHT TpyOKaIap
Gmiian GUpraJMKAary MHEPHHS MOMCHTH,
J — WapuaHuHT FUAJEPAK afiNaHuM YKH-
ra HucOaTaH MHEPUMSI MOMEHTH, /1N —
{IapyaHuUHT Maccacy, L — HIapuaHHHT
Mapkasu OuJjau FUJAKpaK YKH Opacs;iary
Macoda, g — OFUPJMK KYYHHUHT Te3na-
WHLH, ¢ — FHAUPAKHMHT MyBO3aHaT
BasusITHIAH oFuul Gypuard, ¢ — FHARM-
PaKu¥Hr Oypuakafl Te3s.JaHMuy.

Arap sing~~ @ Gyuca (oFuu Oypyakiapu »yjaa KHUMK 6yaca),

(Jo+ Ny = —mgLy 4}

1e6 E3uur MyMKHH.
Xapakar JaBpuil NpOLECC SKAHAUMHHM GHJIAHMMH3 XO0JJa XapaKar

KOHYHUhH
§ = @, Sin of (5)
KypunHma onamus, Gy epia ® = 2n/T — mukauK uacrota, T —FHiM-

PaKHHUHI TeOpaHMULIAD AABPM, Qg— TeOpapuiLiap aMmMTyAacH. *
(5) Tenrnamann BakT OYitnua Audgpepeniuannal, KyAHIArHHE TONA-

MH3:

P = —0%p. - (6)
(4) Ba (6) TenrnaMaTapuH TakKocaal, @ HH TOMAMMS:
47? mgl
3 __ 7 MEL
Y L M )

Hlapuanunr JuaMerps FAJIMPAKHMHT pajdycujan KyMm MapTa KHYMK
SKanWMMEK 9bTHOOpra OonuG, apyaHd MOAAMiA HykTa xe6 XucoGnamm-
MH3 Ba

J =mlL? @8
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12 THJAMPAKIINT BIEPTITIT MOMEMTHHIT FIUAIN 105
MO ommMes Mymkii, Y saktaa (7) s a (8) rtenrnamanapian J, Hu
[ERTNES ITH
, T )
Jo mL{3, L). 9

I'naanpakunur puepuns moMentHun 6y opmynara kapat x#co6-
a0 TONHI V4yH, Iuapqammr MaccacHiy, ruiaupakiHir TCGPaHHLLl-
Map AaBPHHH BA alJalHul YKHAAN WAPUANKNT MapKasHraua 6yarau
Mmiacohany yauam Kepak.

[UHapuanunr m MaccacHyu TOPpTUO TONHMIAAH, TeOpaHHLLIap AaB-
pi T un cexynpomepra Kapab, L macodanu aca MHJUIBMETDJIH qHu3-
I GHaaN aHMKAaHagu.

HacraBpan mapua sixmpaab toptuaaiu. Byrgan cyur afaanum
¢xigan Wwapuanunr Mapkasuraya 6yaray macoda kammiaa yd4 mMapra
yauanann. By Mugaopiusr ypra apudmeruk xufimatu xucobaad rto-
nHJIany.

lapya Tpy6xasapiaan Oupura CoJHHAAH, FHIJAHPAK MYyBO3aHaT
pasusitipan 8° jpau optuy Oyamaran Gypuakka oraupuiags. 30 ta
T{sia Te6panuIura KeTral BaKT cekyHaoMepra Kapa6 ronunanu. bur-
Ta TyJaa TebpaHuill JaBPHHUKT Yypra apuMeTHK KHAMATH XHC00.1ad
ronunanu. Tonudarair MawayMotraapra Kapab, (9) tedrsamanaH fHJI-
JUPaKIHKIT HHEPUHs MOMEHTH XHco6.aal Tonuaaan.

2- mawy
WHepuus MOMEHTHHH aiviawuul ycyau GUIaH aHMKJaul

Kypuima Ba yauawmnuur taBcudu. A senocunex ruazuparu OO
ropusonrtai yK atpoduia KaM HIIKaJaHHm OHAAH afiaga oJaiu
(2- pacm). Fuapupakuunr y 6uaau 6up YKan K UHARHADH 6yaud, wy
upaunapra yuura C 1ok (mwapua) GOFIaHral Hn ypaJaid.

[lapua oFupasx Kyud TabCHPH OCTHIA Mactra TyWHO, FUAAHDAK-
HW aijsanMa xapakarra xeatupand. CucreMamuur HIIKaJaln Kyd-
aapunu xucofra oqamaranjgard Xapakar TeHIiavMa’aapu KyHugarduaa
Oyaanu:

mag=mg—T,
Je=Tr, (10)
a=_¢r,

Oy epja m — mapuaguur Maccac, J,— ruagupakuauur (B TpyOkaaapu
Ousian Oupra) uuepuust MomeHTH (l-pacMra xapanr), g — OFMPIHK Ky-
YHHMAT Te3Aauuiud, 1 — WNHUHT TaPaHrVIMCH, # — HI Ypaaral uMJadHAp-
HUHT PaJHyCH.
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(10) TenrnamajapiaH @ HH TOMAMMS: i

mg

= A an

IHapuauunr wmupHar OyTVH A y3ywsurn Kapap Tywranjard @ Tessa-
A = at?/2 Tenr.tamajan Tonunagu. Ilymuur yuyw J, Ky#mnarura
TeHr OyJianu:

2 J, = mrt(£ 12— i). (12)

Muepuust MoMentunn Oy ¢opMmynagan Xu-

€o6na0 TOMHII YuyH IOKHWHI (UlapUaHHHT) 7
MAacCAaCHHM, HHJMHAPHUET ¥ DajMyCHHH, TYUmMO
H kenaérran mapua Yrran A Macodand, apua-
0 0 UMHP TYIUMIUHra KeTraH ¢ BaKTHM yJa4anl Kepak.
[Hapyaunuur maccacu TOpTHO TONMAAjH, 7 PAZHYC
WITAHTeHUMPKYIb Ongian yauanagu (kynruua V-
YALULIAPHHKT ¥PTa apudMCTHK KHAMATH O.IMHAAH),
TYWHIIKFa KeTran ¢ BakT cexynjpoMep Ouian
Yauaé romuaanm, A sca N lIKanajag TOUMAALH.
Osuuran mavaymorsiapra kapab (12) tewrsama-

4 JaH FUJIJUPAKHUHT MHEPLHs] MOMEHTH. Xucobnab

A TonMIANH.
) J, nuat TolMaran kuiMaTHrwM - Mamkaary (9)
9- pacar. TeHrjaMajaH TONMMJAAMIAH KHHEMaTHra COJAMIUTH-

PHHI KCpaK.

Kyumumya, Mmxkasann Kydaapyun 6y Mamkaa xkyjla COAaruia
3BTHOOPra OJWII MYMKHH.

Ilapua h Gaaangaugnau (Mnuunr OYTYH y3YHAHIH Kajap) Tyil-
raiufa YHHHT MOTEULHAa] 3lepPrusicy CHCTEMaHHHT KHICTHK IHCPTHs-
CHTa Ba HIUIKaJaHHIl KYYHHH €HTHIN HIINra aiJaHajmH:

mgh = E -+ oM,

Gy epaa M — piuKaJaHHW Ky4JapuIMIT MOMENTH, ¢ — THLTHPaK-
HHHT TYAMK afinanu 6ypuard, E—cHcTéManunr KHHeTHK HEeprHsci.

[lapuya wnuuur GyTyH h y3yHJAWrH Kanap mnacafiraugas cyur
FUAAMPAK aRljanuuiia JaBOM STafd Ba HI KaWTajlaH UHWJHIAPra
ypaaa Gomwaahau. Harwxana mapya i,<<h Makcuman GanaHiigKka
KyTtapunagyu. Pasuiank,

E = mgh,-}- M,

Gy epia ¢, —FUJJUPAKHUHT apya K§Tapuaranjar OyTyw aw1anuu Oyp-
Mar.
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13. KUCMJTAPHUIIT HHEPUMSA 3JiAUTICOMOMHH YPrAHULI 107

h=r@, hy=r¢, sxanauruuy sbpTHOOpra onub, M Hu TONAMH3:
mgr (h — hy)

. M =T h T (13)
by dopmysa HWKaNaHUW KYYHHHUT MOMEHTH KaTTaJMCHUM XHCOO-
Jaauira UMKoH Oepagu. Yunm Mabaym ael xuco6aal, 6u3 (10) teur-
JlaMajap cHcTeMacH YpHHra KyHugard CHCTeMaln €3a 0JaMH3:

ma=mg—T,
Jg=Tr—M, (14)
a=er,

6y epma aeBaaruya a = 2#/¢%. (13) pa (14) tenrnamanappan J, HH TO-

11aMu3: _ - {2- _}L.___._hl B -
J, mr[g%@ h+m) 1} (15)

Fannunpaksuur uHepudss MOMEHTHHM HUWIKAJaHMW KywIapHIH
9bTHOOPra 0aub, xMcobaaraHaa my udoganax doiganaiuaag.

AJABUET

. 1. C. TI. Ctpeakos, Mexasuka, «Hlayka», 1965, VII 606, 52- §, XIV 6oG,
124- §.
2. C. 3. Xatikuu, dusuucckue ocnosbl Mexauwkd, Pusmarrus, 1963, XIII

606, 89, 92-§.

13-BA3HU®A

KATTHK JKUCMJIAPHHUHT MHLPUHS SJJTUNICOMAHHH (MACCAJIAP
I'EOMETPHSICHHH) YPFAHKLI

Kepakau ac6o6 sa MaTtepuaaaap: 1) KypwiMa, 2) cekyuaoMmep,
3) urtanreHuppKyab.

Hasapusicu, KarTuy KHCMHUHT HHEPLHST MOMEHTH xed
J = zrzm ()

MHUKAOPra altunany, 6y epia M — XKUCM XaXMHHUHT KUYKHHA 3dle-
MCHTHZATH Macca, r — Oy adeMenTAall alaanum yguraua o6yarai
Macoda (AWFMHAHHE XaXXMUHIT XaMMma sjeMentaapu Oyinua onu-
Hajau).

Bupop §kka nucbaTan HHCPUHS MOMCHTH KHCM MAacCACHIHIT LIy
YKkKka nucbatan $a3oBril TaKkcKMaayuiuK Guial Oearnaanand. Mab-
JIYMKH, MaccaJap MapKasujan yTyBuH yxKa napaaies Gyaras jxKa
nucGaran J nuepuml MOMEHTHHH KyHuAars kypuuMiuaa Tacnupaam

MY MKHIL
= Jo4+ mL% 2)

www.ziyouz.com kutubxonasi



108 MEXAHHMKA

Oy cpaa Jo— m Maccaan XUCMUMIT Maccaaap MapKasuiad yTypun
VKKa HucGaTal OJMHraH HIEPUHs MOMEHTH, L—napannen Yiaap
opacugaru Macoga.

JKuemnunr Oup HyKrana Kecnmyaqn aiaauull YKIapura Hucba-

TaH HHepLUHa MOMeNTIapH opacHiaru OoFjJanuwn anuKaaiimuz. To-
nuaray 6y GoFdaHULI HHEPLHUS MOMell-
TH TYIIYHYacH Macca TYWIYHYacHAaH
MypaxkabpoK  sKaHHIH KypcaTaln.
Keatupu6 unkapuaran renryamMa SKc-
NepHMEHT/a TeKIIHPHAaMH.

. Hucuuunr 6upop OA ahmanym
yxura nucbatan HHCPUUA MOMEHTHIN
anugaaiMus  (1- pacm).  DKucwunur
Ywa ¥xIa éryBun RXTHEPHI Oup HYK-
TACHHM KoOpAuuaTtanap Gomu jeb
onamus. Mynaauinnapy uxTHépuit tau-
JAab oJHHraH Koopaunara Ykaapu Ou-

: Jan aigannr yku o, f y Gypuakaap

1- pacy. xocua Kuaajau. Tawpudra acocan,

S =3rm= Vm[pz—- (0B). 3)
p*= x4 y?4- 2%, OB = xcosa -+ ycosP - zcosy Ba cos?a 4- cos®B -+

~+-cos?y =] sganauryuy aprHCopra ommb, (3) TenriaMajan rgymmamnn
TONaMHu3:

= Ym| (x* - y* - 2%)(cos® & - cos® B - cos® p)—
_ — (xcos o -+ y cos P |- zcos ).
Waka asmawrrupruiiapny Gaxkapu®, KylHAarHHH TONAMu3:
J = cos’a 3 m(2-+ y*) - cos® B N m (x* - y?) + cos® Y m (k%4 y?) —
~—2cos ycos B myz — 2 cosacos p ¥ mxz — 2 cos acos B¥mry.

Bypuaxkiap KocumycaapHHHMHT KBajipat/iapH oaguaa Typran udogasap
KMCMHHII' KOOpJMHATA YKJapura sucOaTaH MHEPUHS MOMEHTJIapHAHD:

Eﬂ? (!/2"'1‘ 22) = fo Zm (22',"' x2) = Jyv Zm (xz'*— y?') =
yaap xamuuwa Myc6at Oyaapd.
dmyz = Jy,, Ymzx=J,, Ymy= dyy
uponanap mapkazdan Kowupma UHEPUUR  MOMEHMAAPY neb atanaim.

By wmuxnopnap wyc6at, Manuii €k HOIra Tenr OYJisud MyMKuH
(nacTpoxka kapawr).

J,=A, Jy=8, J,=C, Jy.=D, J=E J, ~F11e6 Genarunab
o.nufS J in Tor!awa

J < Acos?a + Bcos? B—i—Ccoszy— 2 Dcos fcos y — 2E cos y cos o —
— 2F cosa cos . (5)

(4)

www.ziyouz.com kutubxonasi



XaMulla aupksgall MyMKHI, YYHKH

v A b SYIABRIIIINE 0 PTUSE 9NHncoiunii Serarin 109

Hlacpast MOMeITH YMYMUit Xoaa y3unimr anagorn 6yaran mac-
Co LoRnamp Mikgaopra) yxinab, 6urra MuKaop 6uaan amac, 6anku
Cra e MMKJop Gunan annkaanand. Koopanuaranap Gownaan yrys-
coap o §kaap yuyn (o, B, v Gypuaknap xap xua) ulepuus Mo-
“ ot KaTTanaury, Tabuuilky, xap xua 6y.aanim.
AMHCM HHEPIHS! MOMENTHHHHP KaTTaJurH V3TaPULIAHKHT reOMETPHK
onocnp KYpHO  uukaiisivk. DyHMEr  yuys kooppumartanap Goumzan
st YKIAPAA MXTHEPHE, JeKHH Aroda Macumitad Guaan OD = 1/} J
cosiiapad k¥iEnO uukamms, Oy eppa J — wueMmuar wy Ykka nucha-
it HHEpUHsT MOMeHTH. Bapua Kecmajapuuur yuaapyu 6upop cHpT Xo-
vty Kil1agH. Dy CHpPTHuRC TeHryiaMacHHM ToUAiamk. Xap kanpaii 0D
n CMA  VYMHHHE KOOpAMHATANApH KYHUZAATH KYPHHWIDAA E3WmIuiy MyM-
KL

x=0Dcosa, y=0DcosP, z= 0Dcosy.
Bynapaan:

cosa=x} J, cosB=y} J, cosy=2z1J.
By wmynocabartaapaan ¢oiinaaanub, (5) TeursaMasas  CHPTHHHY
TeHIJIAMaCHHU KyHujaarn KypuHuLija TOnaMus:

Ax®4 By*+ C22—2Dyz— 2 Eex — 2 Fxy— 1 = 0. (6)

OD kecmasap xamuuia yekau 6yarauu yuyn, (6) renraama 6u-
JaH aluKJIanajuran cHpPT JIIUNCOMA cuPTH OVaaiad, iae6 afTam
MyMKHH, By cuprtnn 6uaran X047a >KMCMHHHT KoopjuHaTajap Go-
wunan YTysBud xap Kanga#l ykka uucOaTaH HilepuHss MOMEHTHHM

_ 1
~ oDy

By cupr uxtuépuit tamiad oaunras O nykrara ndcOatan uuep-
yus aasuncoudy acd aranany. Muepuus SJAANUNCOMAMHUHT YRJIApH
JCUCMHUNZ WY LYKTajarn Oow usepyusa yxaapu ned arasanu. e-
MaK, JXHCMUHMHI Xap OHp HyKTacuja ¥3apo NepneHiMKyJsap yuTa
6our uuepuust yKaapu 6yaanu.

AHAJUTHK TeOMETPHAJAH MAbJAYMKH, 3SJIAMICOHMIAHMHF yuTa ¥3apo
nepren/iuKyaap YKu Gynagu. SDAMMNCOMAHMHT MaHa Wy YKJapra Huc-
6atan éswiras TCHIJIAMACH SHI COAAd Kypuuuuga 6yaagu. Dy.tenraa-
Maja Xap XWJ KOOpJAWHATAJAPHWHI KynailTMacu KaTHAUIraH Xajanap
Gynmaiian. [HyHuer yuys XucMHuur OOII MHEpUHA VKJAapHHU (X4P KaH-
Iait HykTaja) Koopaunata YywJapy aed kalya xuan0, mMapkasgas ko-
4¥pMa HWHEPUHS MOMEHTJADUHM HOJAra TEHr Je0 OJMul  MYMKHH:
Jyy=J,,=J=0. Byan sw»1uOopra om6, (5) Tenrnamajan Kyiuia-
THHH TOMaMU3:

‘ J=Jcos?a + Jcos? f 47 cos? y. 7

J
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By Xonna nHepuMS MOMCHTH OITHTA MHKIOP GuaaH sMac, 6anky,
BEKTOP Kalu, yyra MUKI0p OHJIaH aHHKJAHAIH,

JKHCMHHIT OFHPJMK MapKasura HHCOGATaH OJHITAH HHepLHS
SJNHIICOMNM MapKasull unepyus assuncoudu ned, yauur Gow yxaapu
sca mapkasul 6ow unepyus gxarapu Ae6 araxapn. Bup xuncau
CHMMETPHK JXHCMJapHHHT MapKasufl 6ol HHepUMST YKJAapu XKHCM-
HHUT CHMMCTPHA YKJapH Ouaan Oup xua O6yaaju. Xyanu mMada wy
xoa yuyl (7) TeHrsaMa KCHepHMeHTAA TEeKUIMPUIAAIH.

Kypuamanuur tascudu. Muepuyusa MOMEHT.IapH aHHKJAAHAJAUTrAl
XKHCM OMD MHHCAM MCTa/MJ nmapaddcaendneniup (2- pacm).

Koopaunatanap GOWHHM napajieseNunefHUHr Maccasap Mapka-
3WJa oflaMu3, KOOpAHHAaTa VKJAApHIM YHHHT CHMMCTpHSI YKJAapH
6yhuua fynaarupamMu3. Ox YKHH napajijesenuneiHuur sar Katra
G6yaran Ckura Hopmas pasuwiga, Oy yKHM ypra éxura uopmad pa-
suinAa, Oz yKiu aur KHYKHK €KUra HOpMaJ PaBHINAA YTKA3aMH3.
Xap Oup EKUHMHT ypTacHia >KHUCMHH

'//, Ox, Oy, Oz yknap arpoduna aisanrup-
’?.\\ ¢ ranga KOTHPHO KyilMuu yuyn xepak Oy-
AR . Jiajgurag KHYHKDOK ° uyKypuanap Oop.
| ~. A" Xuem MM,, NN,, KK,, DB, yknap
8 f— h A
A
ok p L
]
B A =h
Y y
) i Y 7_ L 0
A By ))
'z v
/ LJ
p ) g
2- pacM 3- pacu.

oo

arpoduaa aftaHranfa yHu Kotapud Kyiumra HMKOH OepajuraH KO-
Japja xaM ILyHAal yyKypuanap KWJMHTaH. :
Mapansenenuneny A pamkara CC wmunaap €pAamuia KuMupJia-
maiiauran kuau6 Ypuatuarau (3- pacmza y Oz yg GyfAuua mMaxkam-
Jganran); kysraaysuan L miaska xucMra cugwiaranga CC uinnaap
uykypuanapra kupagd. Ilnankanusr y3u pamxana npyxuunajiap 6u-
Jgant maxkaMaanaan. [Tnaskanu xapakaTra KCATHDHII Y4yH UYMKHO
rypran K yuirapun Gup-6upura sKMHJAAWTHPHII Kepak. Pamxa OO0
topisonTan yx arpodupa ahiaana osamgd. N DMAMHApPra ypadrad
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13. JKMCMJIAPHUHT MIEPUHS SJUIMINCOUIUIH $PTAHMIL 1]

nila ocuanG Typran P 1ok macTtra Tymranga pamka afirasann. HOk-
IIIr MaccacH Ba IHJAHHADUHHT PajUycH KypwiMauuur ysuiaa Kyp-
aTRO Kyhiuaran 6ynanu.

Arap 10k A Ganaugauknan tywirad 6yJca, Mexailuk SHePTHAHMHT
cagaanuil xonyuuaau dohnananuo,

mgh=“§‘+"2—(l'): &)

IO ésum MyMKuH, 6y epAa M — IOKHHHF MAacCacH, ¥ — YHHHI Xapakat
Te3AUrH, J'— KMCM OWJIaH PAMKaHMHT MHEPUMSI MOMEHTH, ® — paMKa-
nuir 6ypuaxm>’1 TE3JIHTH, g — OFUPJHK KYUHUHHT Te3JaHHILH.

2

v=or, v=1, 2ah, h— SKaHAMIMHH 3bTHOOpra oamb, (8) Aau

J’ nu TonaMus; '
4 ’nl"z
J'= 5 (8 (g7 — 2h),

Oy epaa r — UHJAHNJIPHUHT PaZHYCH, @ — IOK XapaKaTHHHHT Te3jas
NuIN, f— IOKIANT 2 GalauiJukiaH TYILHIINTA KeTraH BakT.

daxar paMKauuiur (XKHCMCH3) HHCPUHA MOMENLTH

Jo= 5”’—( t5— 2h)

Oynany, 6y epra fo — IOKHHHT A 6anaH11me11an TYIHUIIAra KeTraH
BaxT. JKucMnuur adnanuw Yxura nuac6araH HHEPIHS MOMEHTHHH
OXHDPTH HKKH TeHIJIaMajAaH TonaMH3:

2
=5re(tt — 4). {9

By dopmyaanan doiinananud, xueMavnr J,, Jy,J,,J nnepiys MOMesT”
JAPHIH IOKIHIT TYIIHIIHTA KeTraH &, ty, £, t Barg'map OpKAJH MO~
Jaaal g s,

Hapaaseacnnneimnr Ox §K Gyitmua yauamn a, Oy yK 6yimua Y-
uamn b, Oz $K 6Yimaa umami ¢ O6Yaenn e onailiuk. Y Huuar juaro-
HaM VUYL SYHAITHPYBUIE KOCHITYCAAPHHHIT KBAAPATAAPH KyHAHAard4ajup:
(10)

<2 @ 2R . ___Ij""__‘ il
CO8™ Q = —— cus? fl = AT

R A Mo
Xap xua afinamuur Vgnapn yuyn ¢ésuaran (9) sm sa (10) rtenrviamanu
(7) cdopmysara kyimd, KyfinaarHuH TOMAaMH3:
a2 - 022 - A 1
tP= j 5 * I R ' (n
at B2 ¢

By Tenriama sKCnepuMeHTIa TeKUIHpHJIaLH. A
(9) TenryiamMa KUCMHHMNI aRJaHMIIXA2 HIIKAJaHHIX Ky4iapuHH
xucobra onMMMaraH Xonia uukapuwiarad spd. Ammo 6y xoa (l1)
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TeurJamara TabCHP KypcaTvaHad, YYHKH HUIKAAAHWIT KY4JIAPHIH
xHcobra onysud KOadduuuenT Gy TeHrdaManuMHr XaMMa xaljiapH
yuyH 6up xu’1 Ba INYHHHT YUYH KHCKAPHO KeTalH.

Yavawaap., Uinuu Gaxapui yyys: 1) ucMHUBET @, b, ¢ JauaM-
Napuin (napaJJesenuneAnHHr KHppanapuuu) yavam; 2) pamMka
6y O6yaranaa okHUAT GUpop Gananignkial TYUIHIIHIa KeTral fo
BAKT BA paMKa Xap XHJ Ba3HATA3 MaxKaMJialrad xKHcM Ounan 6up-
ra afiianranja IOKHEHT afiig yuia ajdasaaMKiad TYLWHILKAra KeTrai
BaKTAapuy JI4ail J03uM.

Mugjpopaapun gyfingarn Taptufaa  yayaw TaBCHA KHJAHNATH.
ABBano, a, b, ¢ MHKHOPIAD KUCMIIMIT Xap XA KeCHMJIapuaa KaMuia
Y4 MapTa mrtanrelnupkydab Ousan yauayanu Ba yaapaaH xap 6upi-
uuHr Vpra apndmeruk Kuiimaru ronuaaau., Cyurpa yjaapHHUr KBaA-
paTaapH Ba KBaApaTJapHIHHT HUFHILAHCH XHC064a0 ToHailH.

IOknuur fp Tymuw BagTH cekyligoMepra Kapal yauanaau. By-
HHHT YUY Y4HJa IOKH OYArad un UHJAHIApra YpaMu YpaMmura rera-
JMral kuanb axmuaa6 Oyrynaail ypatagun. Kya 6uaan tytué ry-
puaran paMka 6ymartuan6, cekynaomep roprusuiaiau. 10k A4 6atana-
Aukaan TywH6, fHa xyTapuaa Gomlaaranm maHTiaa CeKyHioMep TyX-
TaTuAagd. BakTinu xaMuza y4 Mapra yJauall Ba yHHHT ypra apHo-
METHK KHAMATHIIH Xuco6,1ab TONHUIL TO3UM.

Dyrjan KefiuH Napajanesiellune] paMkara Xap XuJ BasHATIA Ma)g-
' KamaaHamy Ba f,, f,, f,, ! BaKTuap aBBa.IrMJarujiex Yauanaau.

Tonunarau Mamymomapra Kapa6 (11) renrnaManunr, GuHob2a-
put, (7) TCHraMauunr XaM TYrpM Ikangurura (yavam xatosapH
yerapacuaa) HIWOHY XOCHJ KHJIMNAIH. (9) treurnaManan Qoiigana-
un6, napaaiesendnesrnsr Ox, Oy, Oz yxaapra HHCOATAR HHEPUHA
MOMEeHTAdpH xuco6na6 tronuaanu. IOK Tymwran GajlauIauk CaHTH-
MeTpJH uu3FHY Guiad yadadank. MHepuns MOMEHT.IaDHUHUHT TOMHJ-
ran KufiMaraapu OHp-GHpHra TaKKocaanaid.

AJJABHET

1. C. 1. Crpeaxos, Mecxauuka, «Hayka», 1965, VII Go6, 52, 55, 59 §§.
2. C. 9. Xatixuu, Ousuueckre ochopbl Mexauuxu, Pusmatrus, 1963, XIII
606, 89-§.

14-BA3H®A
MACCAJIAP MAPKASHHHMHT XAPAKATHHU YPTAHHLI

Kepakau ac606 Ba MmaTepuaaaap: 1) xypuima, 2) maxcye touriap,
3) MuAIHMCTPAH qu3FHY, 4) CCKYHAOMep.

Mykamimma, Moxanit cucTeMaHRHT Maccaaap maprasu (Orupauk
Maprasu) ac6 KOOpAHHATACH

thri
24’"1

r =
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MEXAHUKA 113

TeNiJlaMagas  TOMMNajMrag HykTara afgtugagy, Oy epia r;— macca-
et /m; O6yAraH HyKTaHHHT KOODJAHHATACH,

Maccanap mapkasHHHNT XapakaTH KyHHJarn TeopeMajiaH aHHX-
JAdanaiy. CHCTeMalHHI Maccasjap MapKasu XYAAH YHAa CHCTeMaHUHT
OyTyn Maccacu TymJjanranjargjek Ba YHra cHcTeMmara Kyiumaraw

Gapua TalKH Kywlap KYAKIraufarafiek Xapakar Kuiaiu.
Basudauuur magca-

7 OH MdccaJgap Mapkasu-
: Q)

HHUIT XapakaTu TYFpPHUCH-
JlarH TeopeMald 3Kcrhe-
pUMeNHTa TeKWHPHO K¥-
pHIIAED. DyHUHr yuyu
0ab3y KUCMJap KYUIWI-
ran ATByl MamdHacH-
naH pofjgaranniain.
Maccanapu 6up xua
Ba 500 e gan -Gyarau
ukkuta A Ba B 10x (1-
pacm) maccamapi Teur
(15 ¢ aan) 6yaran C pa
D 6aoxknapian yTkasua--
rai HKKHTa TapaJjien
Hnra ocubd  K¥fiuarai
(MkkHUTAa Tmapajaiea un
1- pacat. : Kyaaaurania iokjaap ys-
JapuHMHr BEPTHKAJ ¥K-

b I R AW

Japy arpobdujga ahsanMaijaa).

A 10K muaunap wakavga 6yanb, B ok aca 6up- 6upnra TEGHT HK-
KITa SIPHM IWHIJIPAApAAH TysuiaraH, Oy ApUM UMAHHIAPAAPHHHT
TCKICTHKIAPH OpacilAa THPKHIL KoJAupuaral. B IOKHHHT Maccanaap
MApPKA3 YUHHT  HKKAAQ sPMii TyTamTupvs'qu UHIHUKA CHMAa
Sraaun.

Bemasoa ocnan® typran woxgaapuunr Maccanap MapKasuin_ Ty-
TAWTHPYBUN TYFPH WIIHKHUHP TaXMUnan ypracnra P puuar Kyiui-
rau, Gy pHuar seprTuxa’a rekucankaa O $x arpoduna afinana oaany
Ba ailTallMil TeKNCJAMTHAA HATApHAANME XapakaT gina onajgu. DBy
xoa P puuarnunr yTeHp yunud A Ba B lokjaapuusr Maccanapu map-
Kasura aiuK KeJaTHpHIUTa Ba pHuarun Oyujait sasusitRa [ KMCyBuH
BUHT Guaan mMaxkamaad gyHuuira uMmkon Gepann.

HYariuuur yTRup yunra L un' Gupuxkrupunran. By un B rokunur
THPKHIIMAAN YHHHT MaccajJap MapKasH opKaax yTRaswiran (4o
THPKHIIAATH CHM OPKaJu §TKasuaras) sa BepTuKa.n nacrra TyUH-
puarad (B IOKHHHI OCTKH TEIIMTH OpPKaai), Hm XaMHIIa Tapanr
6y/1u0 TypaaH, uyHKH YIIMHT NacTKK yuHra 1 e Maccasy E 1ok Gupnx-
THPHJTAH.

8 QR3ankanan nPakTHRYM
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114 14. MACCAJIAP MAPKAZHUHMHI XAPAKATHHH YPrAHUI

-——— -

B IOKHHHI' MKKaJa TOMOHHAA CHMMETPHK paBHILZZ WAMOKJap
Ruaunran (MJIMOKIap pacMia KypcaTwsiMaraHn), 6y HAMOKAapra
XaJKa LIaKJAHIard Tapo3H TOILIAPHUIIM OCHII MYMKHIL

B 10Kka Tomap OCHATAHAA CHCTEMAHWNT Maccajsap Mapkasi
(E jokuuur maccacu 3bTHGOpra OJMIMANJN) Tapalr TOPTHATal N
Gunan Gearnaanran L 4usug (x YKH) GYinua CHKUALH.

Cucrema xapakar xuaramuaa (B 1ok Beprukaa mnactra, 4 1ok
_BEepPTHKaJl I0KOpUTa XapaxaTtaallaJli) CHCTeMallMHT Maccajap Map-
Ka3¥ BCPTHKaJ nacTra xapakar Kuau0, Tapaur TOPTHJAraH HI WH3MH-
FHAa KoJaBcpajy.

JeMaxk, maccajgap MapKasHIHIT XapakaTHHH Tapanr TOPTHAral
I un 6uaan oaxuiaan aHHKJAHTan Ba KAyl KUJAHITay BCPTHKAT TYI-
PH UM3UKUHNT KeCHUIHII HYKTACH XapaKaTu Aed Kapall MyMkKHH. Dy
TYFpH YH3HMK BepTHKAJ TEKHC/AMKAA Y3Ura-Y3u mapaJjiied Kyuajurail
Ba OVauMmiIapH GYAraH R Merass YU3FHUNANT uan Kuppacuaup (R
Y¥3FHY CTraH BePTHKAd TEKHCJIHMK TapaHur TOPTHATaH Ml TYpraH Bep-
THKaJ TEKHCJAMKKA xKyJa axud). [opusonrtaa O yx arpoduna aiaa-
Ha ojaauran F jACKHUHT yeTHra YM3FWY 3PKHI ocub Kyhuarau Gya-
raHy YY4yH, THCK aidaliraHfa YM3FHY Y3ura-yan napassaen Cypuigau.

Hduckiu coar crpeakacu GyfiHua afi1antupraija Yuargu yur
TOMOHTA, COAQT CTPEJKacura TCCKapu aljalTUpranja uM3FMY yan
ToMoOHTa cypHaanu. JIHCkuu, GUIOOapHH, WH3FHUIM XaM K KUCKHY
BHHT KepaKJAH BasHATAa MaxkKaMaab Kysau. 3alKupHia 3JeKTp
JAaMpoykacu 6yaran N agexrpoMaruur B okna tomsap 6yaran xod-
Na IOKJapnu THHY XoJaTixa TyTHG rtypanaH. Jlamnouxa &uuG ryprau
nafiTAa saeKTpoMarnuT uiia6G typran 6ymaanm Ba A 10KHU TYTHG
Typaau. Kaautny axpartran nafiTia JaMIOYKAaHHHT JUYHHIH CHCTC-
MaHUIT XapakaTra KeJaralJIurdfan curnan 6epanu.

XapaxkaTHHir TYXTtaraHy GOIIKa JIeKTP JaMIOYKANHIT APK 3THO
éunmMra Kapab OuauuHagH; OYHHUHT YUyl pacMaa KypcaTuaMaran
naardpopma M crepeHga xapaKaTJAaHMIIH Ba KepPaKAU BasUsITIA
MaxkaMjannmwn MyMxun. [TaatdopManunr ycruga IOMUIOK CHMAau
KHJAMHNTaH MKKXHTA KHCTOuka Gysanu. B oknd niaardopMa TYTHS Ko-
JdajHl, J0K KHCTOUKara TeKKaHuAa HKKUIIYH JaMnoYKaHuHr 3amKupH-
nH ryramitHpagd. VKkaga jJaMnouka Ba 3A€KTPOMArniT 3aHKHPH-
Jard Kaautaap KysaThll Kyaah 6yauuin yuyln R uMsFHuIMnr Gesocu-
Ta AKHHAra KyHuAran wuyutra (6y IOYHT pacMia KypcaTHamarai)
MOHTAX KUJIHITail.

Hazapusacu. A Ba B Husr (E IOKHHIT KATTaQUTHHH  LTHOOPra
oaIMaiiMu3) Maccajdap MapKa3HHHHI XapakaT TenrjaaMmach

{my+ my)j = (my+- my)g — (T +Ty) (1

Kypuniurza ésuiu MyMkud, 6y epma my,— B 1ok B2 ynjard Gapua
TOULIAPHUNE  MaccacH, Mmy— A IOKHHHT MacCacH, & — OFHDJIMK KyuH-
NI TORIAUNLIM, J — Maccasjap MapKasH XapakaTHHMHT Te3/aHHILM,

www.ziyouz.com kutubxonasi



MEXAHUKA 115

I'' B 10k unjapumunr TapaHraurda  T,—A 10K HIJIapMHHHT Tapamr-
i,
A Ba B 10kaap XapakaTHHHIT (YJAPHUHT XaBOTa MIIKAJAHMIIM Kyd-
vipHul 9bTHGOpra OJMaiiMM3) TeHFVIAMAapu:
ma = mg—Ty, 2
— mza = ng - T2 (3)
syprHHIINA 6ysany, Oy epia a — IOKJap XapakaTHHHHC Te3’IaHHMILH.
(?) Ba (3) TenrnamanapgaH:
(mi— my)g — (T1*=Ty)

@ .= my-- Mg ‘ (4)
(1) — (3) TenryamanapaaH KyAujarupM TONAMH3: '
(my4- mg) j = (my— my) a. )

Baokaapuunr Maccacunid (A sa B ioknapuuur MaccaaapHra HHc-
Gatan) abruGopra oaMacjau, T')—7T, afiupMaHu uMKKHTa GJOKHHIT
YKJapuAary HiIKaJaduil KyuHra afinai Teur AeHMul MyMKHH, SibHH

T\—T,=2f =m'g, (6)

Gy epia m'—uKaJaHHUl KYYMHH aHHKJIAIIAArHd TOUIHHIT MaccacH
(KyHHPOKKa Kapaur).
(4)—(6) renrsiamanapiaH j HH TOMAMH3!
. (my— my) (my—my—m’)
/= (my+ my)? £ ; @
K

Maccaaap MapKa3WHMHT XapakaT Te3/aHMIUH KATTaJH[HHMHT
n(ojacuuy akIadyBuy GJIOKAAPHHIT MaccaiapHHu 3bTHOOPTa oJrail
yoi1aa, 6ynjgaH anMKpoK XHco6.,1a0 YHKapUAHuY HI0Baja Oepuarai.

Vivamnap. Yauamra KHDHIDMWIJAAH OAKMH HIVIaDHHHT Ypaaul
koaMarangurara (6ynga 1oKnap OCOH CYpHJAnM), 3JIeKTPOMariHr-
nuur pulamura (Yumer damMnouxacu &uaju), E oxuuur naatdopma’
opKaau yrumura Ba B 1ok nacrra tylraiga KUCTOUKAHHNT KOHTAaKT-
Napi TyTawmmura (JaMuoyka spxk 3THO €Hajiu) HIDOHY XOCHJI KH-
JIHIN Kepax.

Byunan xeliun B okka xap xua  TouL1ap OCHaajIH Ba Toulaap-
HISHT MHKAOpPH KaMuja KaHya O§aranja IOKJapHUNr XapakaTra ke-
Junn anukJawagn. TowdapHUHr MaHa Iy MHHHMAaJl MHKAODHHUHT
GrUPANTA Ga0oKAap YKUAArd HIIKajdanHl Kyguny HbogaaaiiH, sbHH
2f m’g, 6y eppa m’ — Tollmap MHMHHMMaJ MHKAOPHMHHHI Maccacy,
R - OFMPJHK KYUHHHHT Te€3AaHUIIR (THII‘L’II/IK}.{&FH HIIKaJganuil Kyu4H
ipakartiary HHIKaJdaHuIl Kyuuaan o3 Gapk Kuaaam).

5 -6 yauam natuxanapPUHEHT YpTa apudMeTHK KuiiMaTHHW 0sH0,
wingastann Kyuu tonusand. Cyurpa, B 1oxka siva rtomsap (10 éku
Ih @) wliinage Ba Maccanap MapkasumMHr X KoopjuHaTacH (X =

>
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116 14. MACCAJIAP MAPKA3BHHUHI XAPAKATHHHU YPTAHUIL

Zmlxt
2y

HY IOKJapHEHT TOHLIAD KVHWIMaran BakTJard Maccajgap Mapkasuia,
STbHHM HMITHHHT MAaxXKaM/aHTaH »Koiulia OJHLI JO3UM. DBy XOufa IoKAaap
Ba ToWAap MapKasJapHHHHT X; KOOpXMHaTajapn A Ba B ioxsjap Mac-
CajJapu YYyH MOAYJbL JKHXaTugaH GHD XWj, aMMO ULIOpPacH Xap XHJ
Gyaran { muxgaopaan ubopar 6yaagu. By macodann A pa B okiaap 6up
Xua OanaJ/MKAA TYPraHja yJAapuUHT MaccalapH MapKasiapd opacu-
Jars Macopanuur spMi cudatuia anuxaam MyMxuH ([=100 cx).

Maccanap mapkasu HyKTacH Cypuaagurad macoda KaTTaaUrHHH
auukaal 6yaranjan cyur R uM3FHUNUHT yanm KUppacH yiia xofaa
(ropuaon’ran Oyiinua, 1- pacMra Kapasr) maxkaMmanaiw. Dyuaan
cyur A 1ok 31eKTPOMATHHTHHHT yYHI'a TYWHPHAAAH BA TaPaIT TOPTA-
aub Typran un yraauran 6yAuM BCPTUKAJ OCHAMO TypraH wukajaia
Ka#ja KuanHagd. Kaauruum Gocub, 3JeKTpOMariuT 3amXHpHAa” TOK
Y3UJaaK Ba JaMIIOUKaHUHT YUull NalTHAAa CCKYHAOMED I0PTH3WIAIH.
Hxkunan navmnouka sapk aTuG €dradH mafiTaa CCKYHIOMEp TyXTaTd-
Jand Ba yiia nafTia HI YH3FHUIIUHT Kalck 6YIHMHra TYFpY Kearang
Kaltl KHanHany. By xoa Maccanap Mapkasuiuuif ManiyM BaKT HYH4-
Ja Gocnb yTrail mMacopacuiu aHHKJalra HMKOl Gepaan. Arap M
CTepKEHAATH ITATQOPMANKHT BA3UATH §3rapTupHica, Gy -BakT xap
XHa OY.IMIIHA MYMKHH.

B 1okjarn TOWIADHUHT MHUKIOPM y3rapmac Ba rox:fapxmnr Xapakar
KWJIMII BakTH Xap xua Oyaranga Maccajap Mapkasu GocuG yraaurap
Macodasap Xap XHJ, aMMO Te3JlaHHUI yarapMac MUkIop 6ymagn, Mac-
cajap MapKasH XapaKaTHHHHT Te3MAaHHIIK MHKJIOPHHM aHHKJIaul yuyn

. 2s o =
J = — KHHEMaTHK copmysanan Qoiinananunany, 0y epaa § — aacoda,

t—pakr. Xap Xua §'Ba ¢ yuyH yTKasuwiaray 5—6 Ymuawn HaTHKAcH-
Jan Te3jaHMIl MHKAOPHHHHT ¥pTa apadMerTHK KHAMATH aHHKIAnalH.
Teopemanu ©GeBocHTa TEKIUMPHO KYPHII Te31aHUILIAPHAHT KHHEMATHK
(hopumysazan TONMAran KuiiMariapn Ouaan (7) ¢opmyaajan Tonmujrad
KMiiMatnapd (Yavaiml XaTojapa uyerapacHja) TeHr 3KalJMIHHM  SKChepH-
MenTAa ncoT sTuuan ubopaTaup.

Wynn aéiTn6 yTuw kepakku, 6y Basuda KyAa K¥n AHKKaTHR Ba
9yTHET 6yan6 wwaamey rtaqdad xuaanu. Mnaapuunr §paaud Kosau-
mura, B Ba E 1okaapuunr Tedpanud Typuinura MyTaako iya kyiuno
6Vamaiian; Oy 10KJ1ap XKyAa THHY OCHIHO Typun ao3uM. Kucrouka-

Aapjan HG6OpaT KOHTAKTIAPHUHT XaMHIIa 3aIDKHPHH TYTAITHPHIU-
ra Ba JaMMoyKaly CHIMPHIUTa HMKOH Gepajurai BasxaTAa GyaM-
whra Kapad TypHl N03HM.

dopmyna Gfiuua) anuxnananu. Bysja koopaumarajap Gomm-

AJIABUET
I. C. Il. Cipeaxos, Mexaunka, «Hayka», 1965, VII 606, 56-§.
2. C. I). Xailik wn, OPusnueckHe OCHOBH MeXallkKH, <I>H3=ua-rrm 1963, XIII
Ouh, 8H.
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14, MACCAJIAP MAPKA3HMHHHI XAPAKATHHH YPrAHMII ~ 117

14-BA3UPATA UJIOBA

DBaok:ap aiinaHMa XapakaTHHHHT 3SBTHOOPra OMHHALIM  KyiHjJar
TeurJaManap cucremacura oaut kesajiu: .

(my-t+ my) j = (my+ my)g — (T4 Ty); )
mya = mg —T, 2)
— My = Mo — Ty, 3
Je = (Ty—Ty)r — [ro 4)
Je = (Ty—To) r — fro, ®)

a = er, 6)

I=amy (]
6y epiaa (2-pacM) m; Ba My— 1OKAAPHUAT
MaccacH, #,— OJOKHRUHT (GUTTA OJIOKHHAHT) 7
maccact, Ty, T, T,— MMIapauHr Tapawr-
JIMKAapH, @ -— I0KJap XapakaTHHHHE Tessa-
HHLM, f— Maccanap Mapkasd Xapaxkaru-
HHHT TE3JaHHIM, g — OFUPMK KYURIHHT Ea‘ E"':]y
TesjdaHuud, & — OJokJaapunur  Oypuaxwuii '
Te3nauuY, J — GAOKHHHT HIICPUUs MOMell-
TH, r—OMOKHHHN TAWIKH PajHyCH, re— |
GAOKHMHT MUKW pajuycH, | — OJoK (Gur- % K
Ta G/I0K) aiinanranja xocua 6yaajuran wm. 2- pacM.
Kajaninr Kyun.

(4) Ba (5) Tenriamanapaan:

T1+ T2= 27‘9 ) (8)

Tenraamann tTortamis. (1) na (8) Tenramamanapaau
(my Yomyj (g my) g —2T, (9)

tenrnamann tonanm3. (1) renraavivtan Ty wn Ba (§) Tenr mnan T,
HH annKal, yaapusur wnisarvaapiun (2) sa (3) tenraavatapra Kya-
ME3:

ma g — ,iE—Ta—f'r:‘- (10
m._,a==m2g+lre—7‘8+/.’%. (ll)
Dy TenrsamMajapHu Kyuicax,

(rmy—my)a = (my |- my) § — 2T, (12)
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118 MEXAHUKA

——

TenraamMa xocua Oysamu. (10) remrmamanam (11) tenrnamany aitupu6 Ba
Oyuaa (6) Ba (7) TenrvamanapAan ¢oiialancak, KyHupars Keaub um.
Kaju:

(my+ my+ mo)a = (m— mj) g — 2f . (13)

(9) Ba (12) renrviamanapuu coAMLITHPHO,
(my-1- my)j = (my;—my) a (14)
“Tenrviamany TonaMus. Jlekun
2/ =mg, (15)

Oy epaa /’— OFMPANTH WIUKANAHMLWI KYYWHH MYBO3AHAT/JAHAMIAH TOLI-
HUHT MAaccacH.
(13) — (15) rTenrnamasappau j nu TONaMHM3:
(tny — mg) (my — my —m’)

'] = {(my+ mo) (my-1- my-t- mo) g (16)

my-+ my’> My sxanaurdux dbTH6Opra ot (m, HE SbrTubopra on-
Maji), HHXOAT KydUJarduH TONAMHS:

P (my—my) (y— my—m’) .
/= (my - mp)? £ )

15-BA3U®A

CHPITAHHIN HUIKAJAHHIUM KYy4YH KO3¢PUIHEHTHHH
BA MOTOPHUHI ®OMAAJIM NI KOIOGOHUHEHTHHH AHHKJIALL

Kepakanac606 Ba martepuaaaap: 1) gypwiva, 2) cekyujoMep,
3) MHMIHMeTPAN KOFO3.

Myxaumma. Crpuanuim umlganaxmmn Kyuura JOHMp SHT COApJa KO-
Hyn Kysaod KOnymuump,
F=FkN, (h

Oy eppa F— cupnanuil MuIKajauumy Kyud, N — Hopman 6OCHM Kyuw,
k — cuplaHul HIUKaJaHWIH KO3(pdULHEHTH. Dy KoaphulleHT yMmymui
X0oJ/a HIIKAJAHYBYH CHPTJIaPHHHI XOccasapurardHa smac, Oasiku y.ap-
HHHT JHMCOHil Te3aukaapura xaMm Gorauk Gyaajnu. BMpHuun sSKHIL.anidu-
NMa Oy kospppuutmentau yarapmac Mugaop Ae0 xucoOnam MyMKHH.
Hasapusicn, ¥30K BagT TabcHp 3THO TYpAaAHTAH CHPNAHMII HII-
KON KYYHIE alladyBYd UMAHHADPAA XOCHA KHJAHIN OCOM.
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15, CHPITAHHII HIHKAJIMIH/IIIII/I KO29PULEHTUHN AHUMKIALI 1%

Lyunait B uuanupp yerura OA naacrinka  Kyfimaran 6yacam
t1-pacq) npe6 ¢apas xuaaimik. Bynpa xocua Gyaagurad cupna-
NHI HIDKAJAaHHIH KyYHHHHD MOMEHTH UMJAHIAPHH TOpMo3aalau Ba .
arap aillauTHPYBYM Kyuaap MovenlT 6yamaca, uagaunapiun tyxratub
\aM Ky¥sad. By xoaaa upauudp XdpaxaTiHific TeirgaMacH KyiHs-
Aard Kypunnwaa ésuaaiu:

dw
JF = —(M+FR), 2)

6y cpia J, R, o*mMoc paBumija Uu-
JMILIPHUIT HHEPUMst MOMCHTH, pajH-
yci Ba Oypuakuji Tesnwmruaup, F—
1MMHAp OWian IiacTHHKA Opachuia-
I'd CHpIaHHIL HIUKAJAHAIIHA Kyun, M—
HAAMHAD  VKJAapujard  HMIKAJaHuul
KYUJGPHHMHT MOMEHTH, I -— BaKT. :
bynaan . 1- pacy.

do = — YR g, ®)

7“‘

(3) mynocaGarman k = const 6ysraiia WKWBHUHT alaanum Oypua-
KHii Te3AUrHHHHT

© = 0, — M_‘Jﬂ? ¢ (4)
KOHyH Oyfinua kaMadumm kequd uHKagu, Oy epaa @, — GomianFuy

(t =0 Gyarangaru) Oypuakuii Te3/HK.
UIkuB Kyfugard ndogafan aHukjauajuran v BaKTAaH CYHr GVTYH-

Jai TyXraiau: .
o, — 2R 7 =0, (5)
By tenrnaMajan F HU TONAMHS:
Wy —~ Mt .
F = 'O—R_‘——. A (6)

IMaactunka kyiusran Gyamarawaa (F = 0) mxuBHHHr (Gomuanruy
o, Oypuakuii Tes Mk OWNiaH aiiawTUDHJITAH IIKHBHMEF) Oyrypnafi TyX-
TALINIA KETajuran T, BaKT KYAMAAruya aHukAGHAM:

J
To= .
(6) Ba (7) Teurnamanappad F uu TONAMH3: .
_J0e (To :
F= m“o(? 1). (8)

Cupnaivil WMIIKAJaHHUIE KYYHHH aluKJalna 6y TeHrgaMajad
dofinananunaiu.
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120 . MEXAHMKA

Poiddaru uw kosgpuyuentu (¢d. u. K.) n ne6 dofimanu Py Kyn-
BaTHHNT capd KuaumHrap P, KyBBaTra HHCOATHHHHT NPOUEHT XHCO-
6uja oauHraH KHiMaTura afTHIaIH:

= looﬁi %. )

Harpyska optuiin OMIan JIBAraTCJIHHHT ¢. H. K. Gomaa Tes op-
TajAH, CYHIpa YHHHI §CHIIHM CEKHHJAllajH Ba HUXO0AT, Y3HHHUIL JHT
Kd4TTa KufiMartura spuwagu, Oynna keilun sca ¢§. M. K. macasiad.

Arap wxkuBnH MoTOp aitaantupaérrad Gynca, paBIAlKH, Y X0J-
Ja capdaanran Py kyBBat MoTopiHIr OYTYH cHCTeMa ailjaHranaa
HCTCDLMO Kiasuran l\yBBaTHH.Hp

Py==IU em, . (10)

Arap ailnanalrran WIKUB YCTHUra Ky3raJjaMac NiaacTHHKa GOCHAHG
Typca, y X0Jja IUKMBra CUpnanyul Miikajgalumy xkydu F Kyiuarad
G6yanann. Moropuunr ¢ofinaan Kyspati

= RFw em an
TeHnrJgaMa 6!’L’laﬂ anvgaanagm. (I) H. K. HUUT H(I)O}IaCl/l 3Cca
n=100282 o, (12)

MoropruHr . H. K. HH xucoénamna Oy dopmynanau dolgana-
HHJIAJIH.

Kypuamanuur tascudu. Yarapmac Tox Guaay HUIAfiiUrai HK-
KHTa MOTOP Ba R pajuycns MeTand umiauuap (wKus) 6up YKka
MaxkaM ypHaruaran. By moropnapaan Gupu AHHAMOMALUHITAZHD.

Dypuryn MOTOPHMHT 3amxHpujars peocrarnap Oy motop osaérran
P, KYBBATHH yaraprupain. 3ammuppari BOJLTMETD BA aMNePMeTPHHHT
U Ba [ kypcatuuutapura Kapa6 Oy kyssar yauaHaju: Po= IU aem.

Hkkunuu MOTOpJIa — AMHAMOMAILHHAZA BOJLTMETD 6§10, 6y BOJBT-
MeTpHuHT Uj KypcaTuiinapura kapab IIKUB ailIaHHIUMHULT @ Oy puakuii
Te3NHTH aHdKJIaHad: KypunMaza o = f({/,) Goraanuul Gepuarau.

O ¥x atpoduna afimana osanuran enrua OA Meraii maacTHIKA
(1- pacMra Kapaur) B wkuB ycrura kKyiiunaau; 6y naactunka B
uikuBra xap xua1 N Kyu Guaan 60ocuJayvllM MyMKuH. ByHuur yuyu
[1aCTHHKAHUHT YCTHTa MacCacH MabayM OyAran xap Xuj MHKAOD
0KJIap Kyiuaanm.

Chpnanuum HWIKaJ aHHUIM KYYd T Ba To BaKIJapra Kapad anHk-
Aanapi. DyHizard T -— WKYMBHHHT Y3Mra miactTuiika Gocuiarad xoqna
MOTOp - JUupHJITaHIall TO TYXTaryHuua yTran BaKT Ba Tp 9Ca Ijac-
THUKA "6ocCHAMArad XoJja WKHBHHNT MOTOp Yuupuiaramgau To Oy-
Tyunall TyxXrarysHiya KeTran BaKTAMD. KypuaMaja cHpmaHHIm HUI-
Kasaiuiiy KospQuuneHTH alluKJIaHaJurai IIKMB Ba IMIACTHHKANHIT
marepnasaapn ésnd kyhmaran. lynunraex, wxus paguycu R Ba
KVPIUIMA ailvlayBYM  KUCMHHHMHD HHEPLUHst MOMEHTH KarTtaaurd J
Kypcarirait, ’
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J5. CHPJTAHHHI HITKAJIAHHIIM KO3OOGULEHTHIN AHHKJALI 12t

1- marux

CHpRaBNI MUIKAJAHUINY KYYMHH aHuKJaw

Yavamny 6omaaniia mJAacTIIHKATA UT KAaTTa 10K KyfAnnaan. By
IOKHHIT KaTTaJAUlM Ba MLIIATHAALUTAll 10KAAD KyPHaMana &3ub Ky-
fimran. _

Morop peocratiaapunr Kkapuikaurs GyTynaali kupHTHATaN X01-
na oprusuaagd. KapliHJauKind acTa-cekHn KaMalitpa 60pu6, Mo-
TOpAATH KywlaHMIUNH ynura 83ub KYHWAran MUKIOpra erkasujaii.

Alinanuwaap Te3JMrH Kapop TONray, AnHaMoMallHHa 3alXupu-
IarH BOJbTMETPHHNT Kypcartuimin €3ub ogumnanu. MoTop saikupu-
J&TH TOK Y3HJIain Ba aiiiM nalTia CeKYHAOMED IOPTU3ufaiy; LKUB
afinanpwaan TyXrTaranga CexyuaoMep XaM TYXTartuJaafH; Tt BaKT
€316 Kyiunagu.

Bynpau kefiun narpyska kaTttaqaurd Goprai caliiH xaMaltupu-
JAali4, bUM NMJAacTHIKA YCTHAATH I0KJAap OGUpPHI-KETHH (Xap raa 6uT-
Taxaln) oaub Kyinaaau Ba xap Oup X0ala WIKMBHHHT TYXTarylnua
yrran Bakr yayanaiau. llxusaan naacrvHukany oand KyhuO, mKHB-
IIHHT TYXTarynura Kajgap yTram to BaKT yauananu.

XamMa Xoanapaa XaMm peocrataapiad ¢ohganannb, auHaMoMa-
IIHHAJary KY4JaHulIHg aBBAJTHAEK, SibliM HArPy3Ka sHT KaTTa Oy-
raun xongaruick kuaub typum Josum. Uly mapr OGaxapwirania
WKHB XaMHIIa aliny Oup GoWwaaHrHd oo Oypuakufl Te3auxaan Golu-
Jgab TopMmoaaanaau. Bapya Bakraapnum xKaMujpa 3 MmapTa ysvaiml Ba
yAapHUHT ¥pTa apu(pMeTHK KHAMATHHH XHcoOsaG Tonmuin JO3UM.
HuiaTaray 10KJapHUHT XaMMa KHAMATaapy yyyH CHPRaHmul Hul-
KaJlaWHLIM KYYHHHHT Xattasaurn (8) rtearaamapan ¢ofiranannd xu-
c06.1a6 TONHAATH.

Tonuaran MabLAYMOTIAPHH MHIIMMETPAH Korosra F=f(N) Ky-‘
priMIUAAry rpagux Tap3uja racsupaann josuM, Oyuna aGeuucca-
aap yxuna N ud, opmunaraaap yxuaa £ nu oanw xepak. Oaunram
MabAyMOTAapHHNT YPTa KUAMATAAPH KOOPAHIIaTanap Oolinaan YTyB-
Y| TYFpH YH3HK KYpHUHMIIHAA TacBupaananu. TYrpy yM3HK OFMaganx
Gypyardiuir TaHTeHCH CHPNaliill HIUKadanKMH KO3hdULHeHTHHHHT
KATTAJIMIHHE KYpcaTaaH.

2- matux
MoTopanHr . M. K. HH aHHKJAI

Bynza xaM yavallHy KypraMazga KypcaTH6 Kyhuaran air xarra
Harpyskann KyAn6 Oowdam Kepax. MoTop 1oprusujajiu, MOTOp
KieMMaJjapujaru Kyuiauuii yara €su6 gyiinaran gufiMatara crka-
sunaayn. Moropuunr afizauumaap tesauru 6apkapop Gyarad, uxKi-
Ta BOJbTMETP Ba aMIePMCTPJAApPHHHI KypcaTuliapu €3u6 kyiuna-
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122 MEXAHUKA

nu, YOkaapaau Gurracudu oaHM0 KyHHO, uarpyska KaMaiiTupnaana
Ba Oy X0J1a XaM ac6o0japHHHT KypcaTHIiM fna €smaajn. Kauua
MapTa yJYall KepakJAHId KyPHIMalluir ¥3uja KypcaTtn Kyimiran
6Vaanu.

Ouzun (8) ¢opmyaa 6yinua anuknanray F HUHr KaTTaJHrHHN
OWIraH xoJaa KyJJaaHuaran _Harpyskasapuunr Gapua kuiiMaraapi
YUyl MOTOPHHHT ¢. 4. K. XHc08,a6 TonuIa i,

DKCIIePHMEHTAAH OJHHIAH M2bAyMOTSIap M = ¢ (P,) rpadux Kipuuu-
mmAa Taceupranany, Oyuaa alcumccamap Ykuaa P HY, OpAUHATANAD
VKHAA N9 HH OJMII Kepak.

ATABUET

. C. 1L TPeAKOB, Mexanuka, «Hayx(a» 1965, V €o6, 35, 41, 42-§.
606 . C. 2. Xattknn, Ousnueckde ocuophl Mexanuwku, Pusmatruz, 1963, VII

-

KYIIMMUA AJABUET

3.C.T. Kasdawnukos, DieKTpHYeCTRO, «HayKa» 1964, XII
-606, 137, 138-§.

16- BASHDA

CUPNAHHUI HIIKAJIAHHIUM KYUHHUHT KO3¢OHUMEHTHHH AHHKJIAUI
(3rHNYBYAH JIEHTAHHUHI HUIKXAJIAHHINH)

Kepakan ac60o6 Ba Marepraagap: ) gypuuma, 2) MisIHMeTpan
KOF0G.

Hasapuscn, Cupnamniu nmkanapiiy kyud F Kynon golynura Gu-
HoaH Kyiwjaru ndoaa Ouaan Gepusagm:

F = kN, (1)

6y cpaa N — nopmaa 0ocuMm Kytm k — cupnanum HIKaJgaHHIOd Kye
YHITHHT KO3 pulHelTH.

Dy Ko3O)HUUCHTHUHD KATTAJNrW HMUIKAJAUYBUM CHDTJIAapHAUT
X0CCaNapHra XaM, yjapiUnr NHCOHH TC3IMKJIAPH KATTAAHTHrA XaM
Gorankaup. DBy Tcaiimk MHMKAOPH KaM ysrapajurau xoJaigapaa cip-
nannm HwKaganmog xoshguurenTHBy (pakaT CHPTAAPHHNT XOCCA-
aapirariana GorauK GyAaran JOAMHA MHKI0D 16 Xucobaaiu MyMm«iin.

Sruaysuan AclTany aivianadrrad NHJIMHAPHAND cHPTHra Gocrail-
Jla HUIKAJANYBUM CHPTIAPHHHT Xap XHJ HMCOMA Tesauxaapuia ciup-
WG IUKadalHILEEY XOCH KHAKII ocoH. JIeHNTaHuar xap xua a.le-
MUITTAAPH OpacilaTH TAPAlTIUKAAD XaM AYHAJNHMH, XaM KaTraJuri
WRuNaTHAan Typaua 6yaaam, Oy xoa aca denranuur xap Oup sie-
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16. CHPTIAHMIN HUIKAJAHNIUI KVUIT KODODIIIHMENTHIIN AHBIKIIAL 123

MCUTH yuyH HOpMaJ GocHMM KUiiMaTH Xap Xua Oyauwura odauG xe-
JaJIH. )
WMynunr yayn Kysaon Konynunn
dF = kdN @)

kypuiuingarn quddepenuran mwaxiana é3Hi MabKyJa, Oyiuaa dF sa
dN nv jenTa y3yHJaHTH 9/eMelTHIIHHT TapaHIJIUFH KaTTaJHTH OpKa-
Jait uoaasall Kepax.

ABCD aenta (1-pacM) up-
JHHJP CHPTHIHNT ¢ Oypuak OHIaH
AHHKIAHYBUM KHCMUHH KaMpab oa-
cun, ae6 ¢apas guaahaux. Jlemrra
011 yuaapHHHIT TapaHTIdKIapUHK
T, Ba Ty 6uaan oGearnaaiiMus. Ma-
1a my JgeHtraja UCKCH3 KHunK BC
JAEMECHT aXpaTuG 0JaMH3 Ba YIHHT
yaura gy#naran 6apua Kyuiap Tab-
CUDH OCTHIArH MYBO3alIaTHHH TEeK-
wupaMus. By Kywrap Ky#uiaru-
Aapaup: unuuuar T sa T--dT ra-
paHraukaapd, dF uwkasauum
KyuH, dNV GOFRAAIHLI peaKiyuscH,

DNCMEHTHRIIT MyBo3anartia 6Y-
JUIIH YuyH ynra Ky#waran Sapua 1- pacm.

KyuldaplHHr ajarebpauk HHANAKRCH

nojgra tenr Oyauwmu 3apyp. By Kywrapunuur opauuaraisap yKularu
Ba abcuuccalap YyKHAATH NPoeKLUHUsJapHAall MOC paBHLLIa KyAHiara
Teuraamadiapra sra 6yaaMus:

dN — (T + dT)sin §2 — (T + dF)sin 2 = o,
(T +dT) cosd—;p — (T - dF) COsd—;p- = 0.

= . d d
DBupunun TtenrsiaMaga kuumk Oypuaksap yuyH sin ~g~ HH —gl Gunan

aJMallITHPCAK Ba WKKMHYM TapTHOMM KHUMK MHKJIONJApu brhdopra
onMacax,

dN =T deg. )
Hxkunuyy TenrgaMagan dF HM Tomamus: ‘
dF = dT. 4)

(2) — (4) renrnamanappan:
dF = kTdg 4,
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Gk
== =kde. (6)

k un T ra Gorauk O6yamaran ysrapMac MUKAOp AcG ¢apas Ku-
qi10, JCNTAaUMUr UHARIAD cHpPTHra Teru6 Typram GYTYH Y3YHJHUTH
O¥iinua unrrerpaiaail natuxkaciaa (6) aupdepenunan renraamMagay
KVAUAArHig TOnaMus:

Inlt=kp &n T,=T.e", (7
2

0y epna e=2,718 — HarypaJa JaorapHpmMaap acocH.

T HUHT KaTTaJUTH @ 6ypqammur OpTUWIM GuJaH KYAa Te3 op"mo
Gopaau. Bynn Mucoafa KypcaTHIL YYyH 1y HapcaHu acra coaud yra-
MIU3KH, NTPHYATAATH TCHAOXOAUN NUANUAPAK KO3UKKA KAUATHH HKKHU-
vu aitiantupu6 coanw 6uaan TyTH6 typuaanu. Cupnanum HiIKasa-
UHUNIE KY4H KO3 PHUIIMeHTHHUHT HdodacH KyHuaarudaaup:

= Llinh_ 1 LAY
k= o N7 =3 2,30 1g ™ ) ®)
Crpnanum MIIKaJaR|IWY KyYd KosQOHUIHEHTHHUHT KaTTAJAHIH Mana
uy ¢opmyaara Kapab xxco6aa6 Tonuaaimn.

Kypuamanusur tascutu, Daexktp Moropuuur Yxura (2- pacm) R
paanycan A Merajgd UWJAMHAD-IIKMB MaXKaM YpHATHAral. Oru-
JyByan JenTa-tacMara xap XuJd MaTepHajafaH sicajaran Jelranap
GHPUKTHDHJAUILIK MYMKHH; Oy JCHTa-TACMA IMKHBUUHT NACTKH SAPMHIY
Kampal oaub (6ypuyak ¢=mn), Oy JeHTanapHy MKHBra Gocaiu.

Cy Ba Cy npyxHHaIH AHUaMOMeTPJap JIEHTAHW TApaHriailu Ba
Vina Tapaurgukiuy Yaaapn yavahau. Dy Ba Dy rafikaiapus afiaal-
THPTranja AMHAMOMETpJaphu BeDPTHKaAA GYiHua
Cypull Ba 1y OnJdaH TacMalull TapaHIJAUTH-
uy Y3rapTHpum MyMKHH. Jlemak, cHpHaHHLI
HIUKaJaHUIIA KYMIUHNT KO (UIHEHTH «ILKUB
* MeTaJH — JenTa MaTepHadau» KYPTH  yuyn
(ysrap Kypuamajza xypcaruaran 6yaajn)
anHuKiaiany.

DJeXTp MOTOPHHIT YKHra jJHHaMOMAall¥Ha
XU3MaTuHH VToBum OowmiKa ¥arapMac TOK
MOTOpH (pacMia KypcatHiaMaraH) MaxkaM-
JaHrall. YUHHT KJeMMajapHra BOJbTMETD OH-
8 PUKTHPUITAH. Boy MOTODPHHHT POTOPH anjau-

rauga xocua Oynazmran U rnorennuaanap
(apky IUKMB afJaHUIIMHUAT © Oypuakuii Tes-
JUTHHY auHKJalira aMKoH 6epagd. KypuavMana
= nlU 9)
TeHTJIaMalHIT 7 KOS PHUHEHTH KypCaTHITaK

2 pacM. O6yaanu,

*»

SIS
 nsdaanalvin el o
SISVARRIANY S ANy
AaatanidrRsa s
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Yavamnn Gomanawugal oJaHI Xap GHp AMIAMOMETp npy:Kuuana-
puip Tapaaam Kepak. Bywunr yuyn ausaMoMertpnan racmainn Ofuia-
TG 0Jub, YIMHr NPYKHIACH yuura MabayM Maccasu ninardopma
maxkaMaanaau. [Taardopma ycrura maccanapu mabiaym 6¥arau iox-
Jtap 6upun-KeTHH Kyiiuaa 6opu6, xap ragq QHHAMOMETp LuKajsacHiard
KypcaTtuinaiap Kain Kuansaju. Oaunran Mabaymoraapra Kapab ra-
paaamn rpadury TysuaagH. Xyiad wynjaan uya 6uaan HKKHIYH JH-
1HaMOMETp YUYH XaM rpaduk. oJHHAAH.

Vauamwaap. Yavawaap yuyH TacMa WKUBra Terdd Typajural KH-
a6 aunamMomerpiapra Maxkamaab Gupukrupuaand. Peocraraap-
HHUNT KAPIIHINKIapH OYyTyHJali KHDUTHAran X041a 3JeKTP MOTOPH
1oprusugani. KapInumiHKiHKM acTa-cexuH Kkamaftupa Gopub, Moropaa-
TH KyuJaHdl yuja Kypcatu® Kyfmiran KuiMartura erkasuaaid. By
X013 (CHpnanyLIlINKHT TE3JHTH SHI KaTTa) JefTa IIKuBra GOCHIND
TYPHIIH 3apYyP. : T

Vavauwiap soabT™merpuunr U kypcaTuillnapuny Ba auHaMoMeT)-
aapaaru T; Ba Tp TapaHrauk;IapHyu afinu Gup BakTAa Kaila KHJMIl-
uan nbopar GVaans, OyHZa Xap rajJ LIKMBHHHT aiJTaHHIl Te3AWTi
acra-cexun ‘omupuaand. AcOobaapiunr KypcaTHHLIapHHH Xap rat
WKUBHHIT aflsaunwy Kapop ronranga (U=consl) gaiix xuauu Jo-
suM. (9) popMmysanan WKUBHHIT OYPUaKaH TESAUTH, CYHTpa YH3HKUI
Te3JHTH Xucobaab tonuaann. CHpNAHHII HIUKAJAlHIIH Kydd Koad-
G HUNeNTHHUNT KaTTanurk (8) dopMyaa 6yinua xuco6mad TonHAALH.
(Yauamnap conn, IUKMBHMHT pajMycH Ba TaBcH(pIa KypcaTuaMarau
OotiKa MHKAOpJAAp KypHAMaHHIr yauna 63ub gyinaran 6yaain.)

DKCNCpHIMEHTAaH OJIMIraH MabJayMoTaapuu rpadHK pasHIIIA
TAacBHpAAll J03HUM. MUJIIMMETPAN KOFo3ra aGcuuccadap yKuaa cup-
TMAHHL TC3JHMTH, OpJAHHATaNaD VKHAa CHPHANUII HIUKaJaHKIIH Kyud
KO3 HuHeNTHHHNT KuiMaTaapy Kyduiany.

MoTopun 1wxusra Jentanu GocHAraH X047a TOKKAa yJaHTaUIH-
TiiNa Koaaupn apamaiiin.

AJABHUET

1. C. . CTpeskon, Mexanuka, «Hayxar, 1965, VI 600, 42- §.
2. C. 3. Xadxuu, dusuueckye oCHOBH MexanHrH, Pusmatres, 1963, VII 6o6.

17-BA3UDA

KYPYK RUIKAJIAHHII KYYH KO3¢PHUHMEHTHHHU
AHAKJIAUL (AYMAJIAHHIH HIIKAJIAHHIIA)

Kepaxkan ac600 sa MaTeépHaaaap: 1) gypwiva, 2) MHLIMMe TPAH
KOFO3

Mykannuma. Fangupak KHsi TekHCauK Gyina6 ruaauparanna
HUIKaJalul Ky4Iapa X0ocua 6¥naan. Arap FHIIMpaK cUpHanMacaad
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FHIAHpAca, THIWIHK HIIKAJaHUIUY Ky4H nafigo 6ymanu. By kyunniar
K4TTaJHr}

F<EN ()

Kyaou Kouynuu 6yiinua anuksanaay, 6y epila k — THHYIHK HIIKaja-
upWH Koadguuuentd, N—HopMasr 60CHM Kyud. F HIDKanavHII Ky4u
XaMHIIA HUIKAJaHyBY44 MKHCMJAAPHHHT YPHHHLII TCKHUCJIHCHCA napaJ-
Jaes 6yaany.

Arap rusagupax cHpnaHub ruanupaca, y Xodaa CHprnaHull HUIKa-
JNAHHIUH KyuHd XOoCH/J OYyJajiH, YHHHT KAaTTaJurH -

F,= kN 2y

TCUTIHKA AN anHKAanaiy,

ky nkasanaw ko3 dHUIHENTH HIIKAAAHYBYH CHPTAAPIHHT XOC-
cajapurargga sMmac, yJaapiuir nHcOMil TesjHKJapura xam OOFAHK-
Juip. Arap xapakaT TesJHMKJapHu yH4Ya KaTra OyJamaca, HluKaJdaHuIl
Ko dunuenTnn JOUMUI 1e6 Ba k xoadduuHenTra Tenr (ky=k)
Ne6 xucobsail MyMKHH. )

Inauugp Texucank OViiMua FHAAMpArania TEeKHCIHK Oian uu-
JHIAPHHUNT 3JaCTHK OfsMaran gedopMauHnsicniiy x¥cobra oJjuw Jo-
3uM. Dy xoaza TasimuHAIl PeaKUMICH UMJANIAPHHHT OFHPJINK MapKa-
3W OpKaau yTMaiad, 6adkH xapaxat Ayuaauiuuia GHp 03 ONAHMITa
cvpuaran Gynaau. Dyuunr naruxacuia TasHy PeakuUACHUMHI UH-
JUIAp afiiianuul ykura nucGatan MoMelUTH XocHa Oyaamu, 6y aca
UHAHNAPHHIT alJallHIINTa KapWHANK Kuiaiu. By moMeur dymaaa-
ML WWKQAGHULIL KY4AQpUHURe MOMEHTU AeO aTadaju Ba KyHHIa-
ryua €3MIHIIH MYMKHH! |

M = kN, (3)

6y epia ky, — AyManaHuIl HIUKAJAHUIIM KY4JapH MOMEHTHHHHT KO3(bdu-
nuuentd. By koappuiment £ Ba %, KospduumenTaapaan Myxum ¢apy
Kuaagu. Uynke y yauamiaM MEKIOPAHD Ba aciuja Tasany GOCHMH KyuH-
MMEC IWMHAP Yrura nucOaTaH ejKacHud Ounpupany.

Hazapusicu, &, k,, k&, nmkanauumr Ko3(QOUUHEHTAAPHHN  IIAPYAHHT
nop 6yi#na6 Kunaguran xapakar Te3JMKJIapuHH yuwam  #yau  Ounan
aHuKIam MyMKHH,

1. Hopiiuur ropusonTra oFMaanxk Gypuars xyja KHUHK 6§aranga
1IOB MYMJarM wapuya tund xoaataa 6yaanu. Hlapua xaan nymaaas
Tywa GoulsiaMaliinraniary aur karra Oypuak KyHHAard Myposanar
wapriapujaan ronuaanu (1-ae pacm):

mgsina, — F =0, }
Fr — kymg cosa; =0, (4)

. ~
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Oy epra m— wapuasusr Maccac#, F — TeKMCJIHKKA TNapaanen Gyaran
THHYWIHK HIOKAJAHMIIM KYYd, g — OFHDJHK KYUHHWHT Te3JalullM, 7 3ca
F kyununr «enkacw». By Tenrsamanapiau:

ky =rtgay. ()

f o L

N

4’~my cos &
5)

1- pacm.

Arap a, Oypuak KaTTaJurH MabayMm Ofaca (MacTpokka Kapawr), y XO:-
Ja (3) TeursiamMajan &, KO3((PUUHEHTIH XMCOO a6 TONMHLI MYMKHMH.

2. Hopupur KUAJAWK Oypuardny a=aq; Oypuakaan olunpraHaa
1mapya cHprnanMacaal AyMaJai owianin. Tyrpu Oypuak KecuMau
HOB yyyH IIapyaHHHT Xapakar TenrdamaJnapu (1- 6 pacm) Kyfimparu
KYpHuHAa é3uaany:

mx == mg sino. — F,
mgecosa—N=0

.. 6
J‘P-‘=~F"—/€2N, ©)
X=rp,

2 ; T
Gy epga J = (g‘) mR?, r=R V7 (R — wapuammur paauycu, J —
1IAPYAHUHT HHEPUMS MOMEHTH, X —Iapua Maccalap MapKasu XapakaTH-
HHHT' Te3JaHWlM, ¢ — lapuapuur Oypuakuil Tes;anHULIn).
By renrniaManapian KyfuZaruapuu TONamus:

"= Lmg (4sine 4 3% cosar) (7)

x= -‘g-g( sin o — lir"- cos cz). (8)
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Kysaon xonynura acocan F < kmgcoso 6yaraun yuyn
1 . k
. F=kmgcosa,= gmg (431na2+5-r—”cosa2) )

TenrniavMajlan OypYakHHHI- WIYHAAH SHC KaTTa & = &, KUAMATH TOMHJIA-
JuKH, Oypuakuuur Oy KufiMaTHAa 1uapHa XaJdH CHpPNAHMIICH3  Xapakar
KHJIaJU.

(9) renrsaMapmas k£ nu ToOmamus:

4 5
k= tga, + o2, (10)

Arap ap Ba kg MabayM Oyaca (nactpoxkka Kapaur), (10) reurnama
k xosduunenTHy xHco6a20 TONMUIITA HMKON GepaiH. |

Hlapyanuur maccaiap MapKasu TekuC Te3JaHyBUay xapakar
Knaumu (8) TeHrsaManaH KypuHuG TypHGau. Arap mwapyanuur 60um-
HNaNFHY TE3JNNIH HOJTa Tenr 6ysca, ynunr { Baxr Hunga Gocub jra-
anran x macodpacuuuur udonacd Kyinaaruua Gyaangu:

1
X=Xt (11)
(8) Ba (11) Tenraamanapian k, 1M TONaMu3:
9 (5 . 2x 1
kg—‘gE—g'*gSlna——ﬁ')-E@—' (12)

5 .
Gy epaa (‘g) gsina = j-— ayMajiaHuil HIMKANAHKII XHCOOTa OMHHMA-

rapfia llapya Maccanap Mapkasy HYKTACH XapaKaTHHMHT TC3JaHHLLA.
x =0, 6ypuak @ = o, Oyaran gumut xosataa (12) renrsama (9) Tewr-
JgaMara afsanagd. HoBnumr xusank Oypuars Xxap Xua OyaraH xoaaa
IUapUYaHHHr AyManal TymHix BakTuHu yuab Tomub, (12) renrnamatan
" fey KO3()GUUHEHTHH aHHKMAI MYyMKUH.

3. Houunr xusiimk Oypuakaapu o> a, OyJrania LIAPUaHHHT Xa-
pakatuni (Takpuban) cofp cupnammm ae6 xucobaaw symxun. Uapya
Maccasdap MapKasHHHHT XapakaTt TeHrJiaMacH

mx = mgsing —k, mgcosa (13)

Kkypunnmja ésumumm Mymxud, (11) Ba (13) Tenrnamaaapaaun 4, uu 10-
TIaMu3:
R 2x 1
kl—(gsmoc——Tz— osa " (14)
HoBuunr kusauk 6ypuaru xap xua 6yaran xoaga ky koadduunentun
(14) Tenrnamagan auyuKAaIl MYMKHH.

Kypuamauuur tarcudu. Kypuamanunr acocuil KHCMH  KCCHMA
Tyrpn Gypuakau Gyaran Ba ysywaura 200 cwx xesajuran MeTasi
nosaup. By noB ysunuur ypracugan yTysBuM rOpH3OHTaln VK arpo-
¢uia aitnaua onagd. HoBunur MKKana TOMOHMAZ TYpraH HKKHUTa
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t7. KYPYK HIDKAJAHHIT KYUH KO3OPHUMEHTHHU AHHKJAIL 129

UHJAMHADUK rafikanapiiy aliJauTHpull 6HIall HOBUY KepakaH Ba3HAT-
Aa KOTHpHII MyMKHH. HoBHHHI TOpH30HTra OFMAaJMK Oypuarw ¢ HH
yriaomep Ouian anuknadaad. HoBUHHr WuKM 103Mra myaar wapua
Rapagar Kuaranga ocou aedopManysiyanagurail Matepuasjai scad-
raH JIenTa KONJAaHTaH; LapYyaHUHr nquaMerphn 3 cm. Bunobapuu, uum-
Kajganuul KoaQQHuuuenraapu «Jjienta Marepuanu — nyaars Kyprtu
yuyH ¥.uanaju. ,

HoBuuHr 10Kopuru (YHr) yunra mapuand yuwia6 TypyBud npy-
KHUI&TaHyBYH KHCKMY KYHHATAH; HOBHHHI 1aCTKH YUMra xapakataa-
nu6 keaaértrad mapvaHuHr 3apOujal CypHJIAAHTaH CTEPXKCHb ypiia-
ruaran. Kuckuu 6uiaau crepxennb [7B-53/1 aaeKrp cekyuaomepu 3an-
JKHpPHTa KOHTAK™Iap OHJan ynaauran; Gy CeKyHAOMep llapyauyr
x=200 cm macodana xapakaTjaHull BakTHHH VJaualigu: HoBuUHNT
IOKOPHTH YyuuJarH Kiuonka OocHiaranja npyXHpaJanyBud KHCKUY
mapyany Oywaraid Ba aiiHH maHTAd CeKYHAOMEpHUH IOPrH3aid.
llapua crepxenra 3ap6 Ouaan Keau ypuiraHja saikup axpana-
a1 Ba cekynmoMep tyxrahian. Cexkynaomep 220 e KleJlaHPILII.‘lH y3ra-
pyBuan Tox (50 2y) 3alKUpHra yJsaurai.

Yauawga KyAUAarnJaapHa acia TYTHII JO3HM:

. lllapuann 6yniaTyBud Ba CEKYHAOMEDHH OPLH3YBUH KHOIKE
nrapuaHHHr GYTYH XapaKaTH JaBOMHAA yJaalraH Xo0aga TYPHUIM J10-
3KM.

2. llapya kennG ypuarana CypHJaajural crepXenp rasjary ya-
yampan oAjuH OOUIFAHFHY BA3HATUIA KEJITHPHO KYAMAHINHM J103HM.
CeRyHuJOMEpHHIT CTPEJKAJaPHHH HOJAMHUY BA3HATIAa KEATHPHII yuyH
acO00HHMHT KHONKAaCHHU CeK¥H Ba GHD 03 BaxT 60cHO TYpHII Kepak.
Ulapua xuCKHY OCTHTA HOB yuMaard KHonkanu 6ocub typnb MaxkaM-
nanagn. Wapuany 6YVimatu6 ro6opuil yuyin Kionkayu focranfia nos-
111 CHAKNTHO 1060pMAaCIHK Kepak.

Vavawmgaap sa natmkanapuy uingam. Hopuuur kKusank Gypuaru
Xap xua 6yaran xonaa (yaap RypuaMaia xypcatn6 gyhuaran) map-

uannnr Xapakar sagrs yananaan. Hopwr xap Giup sasnsth yuyH
WAPUANHHT KAPAKA LTAIMIL BAKTHIGE KAMILTE yu MapTa Vauawm B
yAApIUHUT §pTa apudMeTHK KniiMari oanin kepak, Hopimir xaM-
Ma KHAAK GypuaKaapi yuyn mapua Xapakartuimnyr tesaalnti (ll)

dopmyaaian xucobaab ronniann.

Oaunran HaTHXaJapHH MU LTHMETPM KOro3la rpaduk Tapinaa tac-
BHpam nosuM, OyHia alcuuccazap {iuia orMasnuk Oypuyaknapund, op-
AMHaTanap YKEAa 1iapya Te3JAHMIMHHNI KATTAHKJapHid Kyfinim Ke-
pak. 1 cu—1° Ba 1 em— 10 cmjcex® macurab oammu  Ky.ali (1g0r03-
var‘ Janamu 30 X 30 cx). Yiia Korosuunr ysura xap 3° opadiatud

J =-§ gsine (yHKUHARMHT TpadurH, S’hHU IHAPYAHMHT JAYMAJAHHII Hul-

KAAQHUIIM BTHOOPTra ONMHMAraHjard XapakaTUHHHT TE3JAHMILH uu3uia-
au. Tpagukzary 3rpy UH3HKJAPHHMT KeCHINYBHMHH I1Iy Hapca OusaH

Q dusnkanal npaxTHKYM
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M30XJIaHI MYMKHHKH, WAPYAHHHI TE3JMIM OPTraHia AyMajaHdll WIIKa-
JIAHMILH KY4YH KaMmasig.

By Basnda wapontuia nopMaa 60CHM KyuH XKyda 03 §3raprauu
VuyH, adTiaiad, JAyMajJaHHI HIOKANalHIUH KYYHIHHT KaMaHHIoH
ko' woadduurenTHHnr xaMainwu tydaianaup. By xosdpounueur
3ca Hlapya TC3/HCH OPTrailla JelTaHunr achopMauudacy KaMaiuiiu
Ty(alian kaMasiu. )

TpadnkiapHUHT KEeCHOIMIN HYKTacCH Q, 6ypqaxxa AKUH Oyaran o
OypuakHW aHmK/alifM, HOBHMHT OFMaqHK Oypuard cp Gyaramja cupna-
HHil flafigo Gyaa 60m~1an/1u, ‘WHKH XarTo ky = 0 Gyaranzma XaM wapya

Te3/IAHHIIHHHET Tpadurn =2 gsmoc HA3apuil 5TPH UM3MKHM CcHpMa-

HHII XOcHa Oyarangau Kemmrmxa KecHO YTHIIH MyMKHH. k, =0 n1eb
xnco0na6, (10) remrnamagau Oy Oypuak yuyH & HU TOlaMu3:

k= 5 lgay (15)

X = f(a) rpadukuu abcunccanap yxu OUNaH KeCHIII'YHra Kajaap Kc-
Tpanoasuus KAAHI My OnJgaH o, Oypuak KaTTajMTH aHHKJAHAJH. O
JaH KarTa, aMMO O, AaH KHuuK Oypuaksap yuym R, Kosdduument (12)
¢dopmyna Oyfinua, o, Gypuak yuyH aca (5) dopvyaa Gyfiuua xucob;1ad
Tonuaad. k koadpouuuent (15) dopmynapan xucobmad TonmuaamH. o,
han katra, amyo 90° gam anua kuuuk Oysarada Oypuaknap yuyH k&, KO-
¢dupent (14) dopmyaagan xucobaad ronusamy.

ViukaaanHm Ko3pQUUUEHTIapUHUNT TOMWJray KuiMaraapuuu  Oup-
OMpHra COJIMIUTHDHIL JIO3HM.

AJIABUET

1. C. Il. CrpeaxkoB, Mexanuka, «Haykas, 1965, V 606, 38, 41, 42-.§; VIII
6ob, 72 75- §.
C. 3. Xa#xun, OusHueCKHe OCHOBH MEXaHHKH, (mea'rma. 1963, VII Go6,

44, 49 50- §§; XIII 6oG, 97-§.

MAXCYC AJABMET

3. M. B. Kpareasckuii, B. C. llle apos, Passurhe nayku o TpCHHN  H3J
All CCCP, 1956, VII GoG.
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e SMACTHK IAPJAPHIHE  THKJAHNIT KOAGMHINEHTHINT  AHIIKAANL |3}

18-BA3HOA

SJIACTHK  TAPJAPHUHT THKJAHMII KO3®OUUHEHTHHH BA TYKHALUHLU
BAKTHHHA AHHKJIAII

Kepakanac6o6 Ba MaTepHaagap: Kypuiva. .

Hazapusicn. J)KHCMJIApHUHI TYKHAWAWIFAIAAaH KefHHTH U)—ig
MeOHil  TE3JAUTHHUHT  TYKHaWura kajgap 6yaran u,—us HUCOufA
1e3IHrHTa HEC6aTH TUKAaRUW KoagpguyuenTy' ne6 atanamu:

U —u

Tawpuba wapouTuna THKAAHHIL KO3 GHUHENTHHH OHp-OUpHra
1PKHAILYBYH XKHCMAAPUHHT MarepHaanraruina GOFJHK GyJaram MHK-
nop je6 xucobaamr MyMkMH. Tukagauumwm xosdpopuuuentyu
KaTTaaury Ba TYKHAIUHI BaKTHIM 1apjap MapKasHii paByiiza
yPHIraHaa auvkiIan KyJaaidpokaup.

Bup xua Maccaau MKKMTA Wiap OGP Xua y3yWIHKAM UKKHTA Hnja
Gnp-6upura teru6 ocmau® Typran OF.acuH, ac6 dapas guAalIHK.
Arap uxkana wap Oup Xxua Oypyakka OFAMPHAHO Ba cyHrpa OHp
BaKkT/a KViAn6 o6opuaca, y xoina yaap Gup-6upura Tykuawuo, xap
Onp naiiTna xaTTajgurn OHp-GUpHra TCHT, JEKHH HIIOpaJsap Kapa-
Ma-Kapuin Oy.jran Tesaukiaapra sra 6yaaan. By xoama tuxknanuw
kos(duurenty Kyfinaarura tear 6ynaau:

u~{(—u)

k=22 ==

6y epia u — (xap Kaiicd) INAapHUHT TYKHAlUHINAan KeHMHTH TE3.MIH,
U — IDAPHHHT TYKHALMILAAH OMIWHCH TE3.HTH.

KerMa-ker kearan n TYKHAWIMW YUyH £ TEHIJIaMa €3uI  MYMKHIL

u
?v

i, = ku,,
Iy == kv, )
Hp = kU,, .

Hy: Uy Uy: Ug. .. SKAHJIHTHASH Qokfananud (MUKAJEHHII KyUiapu-
un svTuGopra onMaliMus), (2) TemrnamanapiaH k" HU TONAMMUS:

__ Un

= 3)

Tesanxknap nucbatn mapaap OGocub yraguran macodanap (Ei-
Jap) nuc6aTtu 6UIaB aAMAIITHPUIMIIKE MYMKUH. Arap wap sepTuKasi
6yiinua A GanayaauKKa nacafiran 6yJca, YHHHT 0 Te3JAWTH

v="V 2gh : (4)

3

! v Ba u Te3ARKAAPHEHT MycGaT AYuanmwaapy GHp-GHpHra KapaMa-Kapiungup,
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KYPUHMIIAR TACBHPAANHIUK MYMKHH, Oy €pAa & — OFHPJHK KYYMHUHT
Te3 1aHHIIN,

[ —1map ocujran WOHWHT Y3YHJHIH, O — LWIAPHHHT OFHml Oypuary,
s — uap 6ocn6 yrafuran Macoda Oysicud, y xosia

a=F, h=1{l—cosa)=2 sin® .
{>> 5 Gyaranga Oy 'reumamanap;iaﬂ h Hu TOMAMH3:
h=o (5)
(3) — (5) Tenriamanapnan k2 uu TOMaMHU3:
=5 ©

6y epaa S,— wapHuHr Oupunuu TYKHAWryHya Oocub VTajguran Maco-
(pacys (8iiM), S.— INAPHUHT 7 - yPHIHLIAAH KeHuurn O6ocuG Yraawurad
macodacu.

(6) ¢dopMynaun uMkapumiAa HIIKAJAAHMU KyuIapd HyK ne6 da-
pa3 KUAMHTaH 374¥. XaKUKaTAa 3Ca IUapjapHHHT XaBOTa HUIKaJja-
HHI KyyH Oopiaup, 6y Xoa xap OGup KeHHur® TeOpaunHLINUAHI XATTO
wapJaap TYKHawMarauna (bl 6¥TTa WapHuur repaunmuga) xam
AMILINTYJAacH KaMaluiura ofn6 xejsajn. AMIVIMTYAaNUHT kaMaituii
KONYHH

Sa=q"S, (7)

KYPHHHIIAA TacBHPJAHMIIM MYMKMH, Oy epaa S, — Ty.MK OYy.Maran
- TeOPaHKIINKNE aMILIMTYRACH, ¢ — GUpAaH OUp 03 KUuMK Oysirag Owu-
pop AouMHIf. AMIUIHTYAAHHHT KaMaMHIU KOHYHH SKCIEPHMEHTAas DaBHIL-
Ja TCKWMPUO K{PHJMIUM MYMKHH, YyHKM (7) TEHr/laMara acocad Kyfu-
Jary TCHMJHKJAp TYFpu OY/MIIH Kepak:

[

S n_ S n
A

[Ilapaapakur TYKHAWMIIE TeOPAHHIUM NPOLECCHAA AMIIMTYA4 Hil-
KAMAHAIL KYY/apH TabCHPH HATHXXAcCHAAarHHa 3Mac, CaJlKd I[uapJjapHUHT
TYKHAIITAHAA Te3JUK/JADUHMHT V2 KHiMaTtura Ka#ra eTtonMaif KoJuiM
tydailim XaM xkavafimuy MyMKid. AMIVIHTY 2 NACTKY HYKTafarH Te3. K-
Ka NponopuuoHan Oyaramiuru yuyn, S, = kgS, 6ynapu, Oynpan S, =
=kq"S,=Fk*S, HH TONAaMH3, SIbHH HIDKAJNAHWIN KY4YH 3brHOpra
OJHHTAHAA THKJIAHMOI KO2(DOUUMEHTHHH aHHKJafiauran kyHduparn ¢op-
MyJaHH UHKApaMA3:

b=sal ®
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15 OJACTHE IAPRJAPHHHE  THKAANMIT KOSODIIIHEHTHHH  AHITKAAIL |33

Tygnawnmw BaxTH WAPJAPHUUT YPHJHII NaATHAAFH UHC-
6ith Teanury, ysaap sicaJral MaTEepPHAJHHHT 3JaCTHKIHK JOMMHH-
Jupi, WIYHUHTAEK, WAPJapHUIF pagHycura GOFIHK.

Arap mapaapHH 3apsaiJaHrad KoHJeHncaTtopra yrkasruu Guaan
y/JacaK, LIApJaplHHHT TYKHAKMW BAKTH AaBOMHAA KOHAEHCATOp pas-
psananagu. Hlyuusr yyyH wapgapudnr  6up-6upura teru TypHil
WIKTH KOHZEHCATOPDHHHT Da3psUIaHHIl BAKTHIa TEHT AefMII MyM-
nun. Konaencarop .

1
—=xt,
Qt)=Qe RC . (9)

Konyn Oyiiuua paspsignanaiu, Oy epaa C — KOHICHCATOPHHHI CHFHMH,
R — 3aW>XKMDHUHT Pa3psAAJanull BaKTHAArH KapLUHAUTH, [ -— paspsjsia-
HHI BaKTH, Q, — KOHAEHCATOPHHHI GOULIAHFHY 3apsaH, Q (f) — KoHpeH-
caropaa ¢ nafitaard 3apgd. bu3 rekummpaérran xo4aa [ =T naiitaa
PaspAANANMII TIPOLECCH TYXTaH1M, WYHKHT YUYH IIAPJAPHUHT TYKHAILKLI
BAKTH T Fa TeHr:,

t=RCIn, (10)
Q
6y epia Q —wapaap tyxHawmulO Oyaramjan Keiiun KOHISHCATOPAA KOJ-
rai 3apsi.
3apag MEKAOPHHM Yyadawt y4yn GajdHCTHK TajJbBanoMerpian
(11 Trompara 84- Basudara xapaHr) c¢ofsananuaand, 6y radbsailo-
MCTp PAMKACHHHMHF OFHIIM 3apsil MHKIAOPHIa nponopusonan 6yaaam,
Jlemax, sapagaapHHNr MHKIOPH ac600 IKAJacHAary €pyr LOFHHHT
CypHAHMLLIApUTra nponopuxonal 6yaain:

Qo =Bny 3a Q - Pn,

Oy cpia [ — npounopiioIUEIMK  KOIPIILICHTH, np Ba 7~ IUKANAHHHT
6fanmipi. Dy MynocaGaraapian dofifanannt, v uaur wdogacuuu To-
Han:

T=RCIn 2 (11

By Basudapa mwapaapHunr TYKHALIKII BAKTHHHM Yavailja MaHa Wy
nopanan bohganaHuaaam.

Kypuamanunr taBcuu, Kypunmauunr cxemacn 1- pacmaa ked-
THpuaran. A mapaapuuir Xap OHPH MKKHTa MeTajJ unra ocuo
KViinaran. Meraaa uinaap ukKMtajgan Oyarasjaa wapJdap BepTHKaM
ykaap arpoduga afhnanMaii typasd. Ulapaapun orvwiran BasuaTAa:
WKKHTAa M 3JeKTPOMAarHuT TYTHO TypasnH, 6y 3;1eKTPOMATHUTIADHHHT
3aHXHPJAApH KeTMa-KeT yaaurad. Dy samxup K, xaaur 6uaau ax-
patvaranaa wapJaap 6ywa6, 6up-6upura ypunaau. Ulapnap Socud
yraauran Macodaaap £ 1kasnara xapa6 yauanaad. Kairapma
k¥ywanox Ko kaaur C xounjencatopun (0,5 mxgp) B Garapesajai
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(2,6 a) aapsnaitin Ba ypuJyBuy WapJapHuur 3alXKUPHIIA aXpaTa-

s, Kaner ninioKaapy 10KOpHry BasuaTia (cxeMana) Oyarania KoH-
ACHCATOP 3apsillaliafn, NHYOKIap NacTKH BaguaTAa OyJaranja wap-
Jap TYKHAWrannia KOHIencaTop sapaacusaanaid. KaauTunur y3yK
¢ . XOJaTH  KOHJENCATOpHAarn TY.uK
il 3apsiAid éKM YHHHT KHCMHHM Iuap-

1ap TYKHAIraHAaH KeHHH BaKTHII-
4a caxJ1a6 KOJUIIra HMKOH Oepaii.

Tapru6 Guaaun uwaaipuras Ks
Kaaur Gocuarania oapui G rafib-
BAHOMETp 3aIDKMPHHH Yy3aau (Oy
salkup ! yrkasrHu Ongan 6epk
8 6Ysmann), cyurpa sca raJbpBano-

METpHY 3apsigaanrall Koljecarop-
ra tyrawmtdpand. [IaaeBanomertp-
HUIF paMKacH XapakaTra KeaafH,
épuTkHMYdan uugaérran &pyfF JIOF
ac6o6 wkasacuaa cyphaaau. Ks
Kaaurra OGOCHLIHM TYXTaTWaranuja
KKOMHEIIcaTOp — TajJbBaHOMETP»
3aIDKHPH ° Y3WJIaAHM Ba TraibBaHO-
MCTD 3alUKHpH [ YTKa3THUIMHT KH-
YHK KapIIHAWTHra yJalajy; Hnartd-
XKaja TrajlbBaHOMeTpHHHI Tefpa-
HUUITAPH THHUHHAH.

Arap 7y Ba n uM aHuKJaIarK
XaTojapud  Gup-OMpura TeHr, sibHM
An = Ang Jelui MyMK¥H GYaca, sora-
1 pacu. ' PHOMHH aHHKJIamary HUCOuit xato:

A (In (ng/n)) 14 (no/n)An
In(ne/n) 0 (ro/n)ng ' (12)

.

o BA An HUHUT Tafiun KuiMaTuaa n—-ny Ba n—0 6yaranga oy
XiTO OpTHG KeTaju. n HUHT (12) nudoaga MunumyM Oyraaurangard
I ONTHMAaa KuiMataapu no uuHr 20—309% wra teur Gywaam. lly
mynocabat 6uaan, C=0,5 uxg 6yaranna Ba wapJIapiHHT TYKHAIIAII
nwaKTh raxpubajgaruya 6yaranga R uunr kuiimartu raxMuinas 200—
300 o Oyanun Kepak. 3apAACH3TaHMII 3aHKHPHIHHT KAPLWIHAHITH
mynaf 6yaranna wapaap KOHTAKTHHHHT KApIUMJIMTHIHK abTHOOpra
oamaca xaMm 6yaann. [apaap KOHTAKTHIIMIT KApLUIHJAWTH Liapaap-
W rYKNaULIIIN nponeccuga gonvuil koaMagan. Mwapa F3b-47 tu-
WL LIBBANOMETP HIBIATHAAAH.
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L WIACTHE HIAPJAPIHINT  THRAANNIT KODOOHIIHEHTHINE  AHUKIAU 135

Vawawaap. 1. Tukaaunw koo HUIHENTHHH Ja4all YUyH 3JeKTpPo-
MATUNTAAD 3aHAKHPHHN HUFHII BA WAPJAPHHIT TYFPH OCHJATAILIHIH-
i vekwHpu6 kypuw erapauaup. llapaapuunr mapxasuii pasuuiia
VPUIHINK YUYH YJapHHIT MapKasjdapuin 6up-Oupura axmnaaé tyre-
paaw Kepax.

HMkkana mapuunr OOmJanFuy OFMHETADK OHp XU/ 3KAH/IMUFHIA MIIOH-
rad, Ky Kamur axpatuaaau Ba wapraap 10— 16 mapra Tykuawrangan
Keiun S, HMHF KufMarty (LIADHHHT OXMPTH TYKHAUIMIIAH KEHHHTH
OrHuHK) Ysuavagu. S, uuMHr KuliMati xap Oup wap yuyn 3—5 wmapra
Ynuanaau. Dy muxgopuuur ypra apudMerHk KuiiMatd Xuco6qab Tonp-
nagu. Cynrpa, Outra wWapHunr TYauK OysaMaran n- TeOpaHHIIMHUHT
(vplM mWapaap TYKHalIMaraH xosjaru)S’, amimMrygacu Vadaragu, Oyuia
n conn S, HH aHUKJAWAAr# TYKHAWMImap comura teur Oysapu. Tuk-
Jiauv KO3(hhUUHeHTHHUAT Kuiimath (8) dopMysajaHn anuxnaHaid.

2. apaapuufir TYKnawyin BakTHNM aHUKAAI YYYH CXEMaHH
OyTyHaail BHFUL JO3KUM. YR {HFUG Gyarangan cynr rajbBalioMerp-
HHHT JaMmoukacu €xni1ain Ba Cpyr joriunr ac6o06 kajgacujard
BasuATH (HoJHMIYK BasuaT) Oearnaauagu. CyHrpa €pyr goruuir
ranbLBanoMerp opkaau OyTyn Qg 3apsiAHHNT YTHIINIA Moc Gyarad
3ur karra (HOJMIYM Bas3HATAAH XucoGJaural) CHIKHIIM alnKJjaa-
Hagu. Yuuur yuyn K, Kaaur Gatapedara TyTalUTHPHAAjAH, cyurpa
3ca ynu axpartn6, Ks kaaut yiananu. Epyr nor opxara gaiita 6ow-
Jarysuya Ks Kaaut Wy BaausTHAA TYTHO TYpUIdlH.

Ac6006 mKajacuiain no UMHT KuiMaTH TomHJaaH, Gynjga €pyr
JOTHHNT afipHM yuTa CHKHIUMIMET YpTa apudMeTHK KHAMaTHAaH
Qoitpaaanuaann. Byunad xeiiun sina Kp Kaaurt 6atapesira TyTamiTe-
pHIaAH Ba 3JCKTPOMACHHTIADHHHT 3aHKupura Tok Gepuaann, Gyu-
/la Wapaap OFHIUraH Ba3uaTAa (3JCKTPOMArHiTiapra TOPTHATAN
X04,1a) TYPHLIY Kepak.

Ko Kaantupur nHuoKIaps nacTki Basuatra yTkasuaaan (wap-
Aapminr 3amkipn ryramtupuaann); Ky kaawr 6unau sacxrpoMar-
HHTHRNT 3ab:Kipy axpatuaann, Wapaapumur Gupunun ryKHalHiLH-
nau kefinn Kz KaanT HKKaja 3alKHMPHH, abHd GaTapes 3ailKupHIlH
Ba WIapJap 3aiKHPHIH 4XPaTajural BasuaTra (BCPTHKa.) KyiAnaa-
Jan. K3 kaaut Ouaan raibBaHOMETP 3aHXKHPH TyTAlUTHPHJAAAH Ba ac-
GOGUHHT WKAaTacHial n HUIT KUiMaTH TouuJaau. By onepauusiaap-
HHHr XamMMacH 3 MaprajaH xuadHagd. Ks KaJauTHH TyTallTHprauia,
acbo6 wxasacujard €pyF IOF opKara kafita GounlaMaryHua, yHH
wy BasHaATAa TYTHO TypHIlu jo3uM. lapaapuunr tyxuawum BagkTy
(11) ¢popmynara xapab anuxaanaiH.

K Kaantun GOCHIIIaH OAJHH GaTtapes Ba 1IapJap 3allKHPHHH
Ky xanur Ounan axpatnb KyHHHH (MHYOKJAPHHH  BEpTHKAJ
KYHHIWINY) 3CAal yuKapMaCIHK Kepak.

AJABUET

1. C. TI. Crpeakos, Mexaunka, «Hayka», 1965, 1V Go6. 35-§.
" §2. C.T. Kanawnukos, daekrpuyecrso, «Haykas, 1964, 1 6yum, VII 606,
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136 MEXAITHKA

19-BA3UOGA

YKHHHT YUULI TE3JTUMHHU BAJNIMCTHK MASTHHK
EPJAMUAA YIYALL

Kepakowac6o8 Ba watepuaaaap: 1) 6aaTHCTHK MAATHK, 2) NPyiu-
naan nymka, 3) caHoK mKadach, 4) cHapagJap Tynaamu,

By pasuda cHapagnuHr yudm TC3AMTHHH GaJJauCTHK MAaATHHK
ycyan 6unan anvkAam yuyH HO3MaCTHK TYKHAMMU NPOLECCHAaH
amajja do¥jalaHulra J0Mp MucoAJapaall GUPHAMD.

BasnncTuk MasiTHHK y3yH eHTua HILlapra ocH6 xiimaran M mac-
caTn KreMarp (1- pacm), Oy Basndaza y KHCMAH NJAACTHIRN GHaal
TYAAUpuATall UAINHAPAHP. Mast-
HHKKAa MacCCaCH m Ba Te3JHTH U
6yaran cHapsjg 6uaan TopH3ol-
Taa HYHaJMUUlAa OTUJIAjH, CHApT
OJaacTHIMHra Kupub Koau6, cucre-
Manunr ymyMuii M+-m maccacura
6upop v’ te3ank Gepazu. MaatHuk
OFafiy, YHUUT Kytapunum Oanawi-
aurd A yavanany.

Arap VyxHuHr MaaTuuk OGHaan
TYKHAWAII BaKT# (T) MagTHHKHUHT
T rebpanuuaap gappura Hucbartau
XKyaa kuuux Oyica, y Xoama Masit-
HHK TYKHaWWI BaKTHOA Y3WHWHT
OowaHFHY BasHATHAAH CE3HNAapJIH
oru6 yarypoamaiau. Iemak, 3ap6
BaKTHAA MAasTHUKHH Oomjanruy
Bas3WATHra KaHTapHIITa HHTHIYBUH
kyu naipo OYamaiau. Ulynusr
yuyH GyHmaft Xo.jjl1a «CHapsi-—Ma-
fITHHK> CHCTEMACHHH €NMK cHcreMa el xapall Ba YHra xapakar MHK-
JIOPHIMIT Ba XapaKaT MUKAODH MOMCHTHUHMHI CaKJ1aHHL KOHyljia-
pHuK TaTOHK STHII MYMKHH. Du3HHUr BasudaMu3 mapouTHAa
T & T, 6uHOGapuH,

1-pacm.

my = M-+ m)v (N

(sap6rana) (3aplhau cPur) .
ne6 é3nu MyMKHH. By epna YRunnr MasiTHHKKA YDHJHII MPOLECCH-
Ia «cHapaf—MasiTHHK» cCHCTeMacuia XapakKaT MHUKNOPHHHUHT cayia-
Hinl KOHYHHHE TaTOHMK STHIU M&3KYyP MacaJaHd eyHIHRIr XKylda
MAbKYa Gyiaaurad ycyauanp. AMMO HKKHTA JKMCMAAH OGHPUHHHT
aftrannun YK KysrasiMac 6yaranna yila XXKUCMAAPHUHT TYKHAIUHWIIK-
ti Monp MacanaHd eyt yyyw Gy ycyda yliHBepcasa ycya 0§aod-
[AREA{VIUIN
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19, PKHMHT YUIH TESANUTIGHE SIIUALL 147

By xoapa xapakat MHKIOPHHUNT CAKJaHHI KOHYHHHH HILJAT.HI
MYMKHHJIMCHHHNT cafabu KyHugaruud: MasTHHKHHHT §uuamiaapn
YUHHT OocH6 KYHHAran Wnu Y3YIWIMLHTa Kaparauia XyJga KHUHK,
A'bHH MasKyp MasTHHKHH MaTeMaTHK MasTIHK Ae6 Kapaum MyMKHH,
y X044a XapakaT MHKAODH MOMEHTHHUHII CaKJ4HMUI KOHYHHIH
idonanosuy TenrsgaMa xapakar MHKAQDHUHMNT CAKJaHHIN KOHYHHIH
npoaasosys TenrnaMara alaann6 goamaau. Ilynnail skaHaurdHu
KypcaTHII XYyAa OCOH.

Xakugaral xaM, YK — MafATHHK CHCTCMAaCH y4YyH XapakaT MHKIO-
PH MOMEHTHHHIT CaKJaHULI KOHYNH KyHugaru Kypuuuuiia €3u1aau:

mul = J o, 2)

Gy epna mul — yKHMHT 3aplra Kanap OyJram XxapakaT MHKIODHHHHT
MomenTH, J— MassTHHK OujaH YKEuar O aitmanmimn ykura nucOatan
O/IHHraH MHEPLUST MOMEHTH (0 = v'/l Oypuaxmil Tesnuru)

J =M+ me,

Oy epaa [ — MasiTHHK — VK» CHCTEMACHHMHI OFHPJHK MapKa3suiad
OCHAHII HyKTacuraua G6yaran macoda. J nuHr 6y udomacuuu (2)
dopmyaara Kyino: .

mol = (M + m)i2 ‘il- ékn  mo = (M + my/
MynocabaTHH, bHH XapakaT MHKJOPHHUMHT .CaKJIalHuul KOUyHHHH
noJaa0Bud MyHocabaTHH TONAMU3.

Kondgurypanuaeu uxruépuit 6yarad MagTUMKKa CHapAMIHIT Ke-
aub ypuanwpgauy nbopart 6yaraH yMyMHH XoJla MacajJdaHW euHid
yuyH XapakaT MHUKJOPH MOMEHTHHHHT CakJaHHLI KoHyHuJau (oila-
JaHHIl KepakK. AMMO Xap Kaujall MasTHHK y4yH YHHHT TeGpanHiu
MapKa3al OuaaH ycTMa-ycT Tywajuiran 3apb smapkasy 6op, YK yHra
TeKKalila Maatiuk Gnaan yunnr afizanmu YKt opachiaa 3ap6 pak-
TI/IO Xeu Kanfall ysapo Tancnp 6yamaiinn. ¥k te6pannw MapKkasura
YpRITAIIA XapaKaT MIKILOPH MOMCHTH cakaalnil KOHYHHHAHT TEHT-
aaMmacil (2) kypminnunia é3suANLIE MyMKHH, JeKHH OyHaa [ geranga
O nan vasTHUKHUHT TeGpanuiy Mapkasuwraua Gyaran macodaiid
TYIYHMOK Kepak ([2]ra xapanr).

Arap M Ba m maccaaap Ba v’ Tesnux TaxpuGaga aHMKAaHrail
6y.aca, v tesanknu (1) mynocabataan xuco0.1a0 YHKapHUII MYMKHIL.
Paswanxgu, M Ba m MaccaidapHd TOPTHO TONHLI MYMKIH., 0 TE3JHK-
HU 3ca KyHHiard MyJaoxasanap €praMuia aHukiIamw MyMKHI. 3ap6-
Nlal Keliun MafATIHK ropu3onTa’] Yk aTtpoduia Oypujaajid Ba YUHHT
OFUDJIMK Mapkasu IoKopura h GalNaHAJMKKa Kyrtapuaann, 3apbiau
KeHHHTH MeXaHMK SHEePrHsHMHI cakJaluw Kouyum 6y xonjga KyHu-
Jary KypHHHlIga E3unaju:

LN - M+ m) gh,
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138 MEXAHMKA

Oynpai:
=V 2gh. (3)

h MUKZOD MAATHHKHHHI MyBo3anar BasuaTtuaan (l- pacu)oruui-
napuny Yauall opKaJay anHKJIaHuIIE MYMKHH, MaaTHHK OCHJATAH ull-
JapuunT [y y3yuanra MabiyM ae6 xucobaaHaiy.

MasiITIHKIIMNT OFHPJHK MapKasHAaH OCHJAHII HyKTacurada O6yi-
ran macodauu sina [ 6uian Gearuaaimus. ¥ xodana

. a
5 h=1Il—lcosa = 2! smﬁ?, 4)
€y epia ¢ — MAsTHHKHWHT MyBO3aHaT BasHATHJAN OFuil Oypuarn. Y3
HaBOarujaa o Oypuak xaM

S
tga =1 )
HIapTAAH AHHKJAHUUIM MYMKHH, Oy epia S — CaHoK paMKacH MITUIIHHT
ropusontaj HyHasuuIga cypuanm, R — Oy paMKajan OCH/MUI HYKTa-
cnralm 6yaran Macopa: R=[-}a.
) (3), (4) hopyaaapiu sbTHdOpra oaud, CHApAAHHIT YYHLI
Tes uumm y3WI-KeCH1 Kyfinparnya wugoganaimus:

M . —
v-—=—_nrlm2sm-2—-l/gl‘ (6)

Yasamnap. ApBasio cnapsiaaap Ba MasiTHUK (LHJIHHAD HIAKAHAAE-

' XKHCM) TAapo3HJa TopTHAaAH. CYHTPa MASATHHK KHCMH MNra OCH-
Aaju. Munapuusr y3yHAHrA Wynaan pocrianaiuxy, 6yHaa WHIHRIp
YKHHMIT HYHAJAHIWM FOPH30NTAA Ba MKKAJa OCHJIHMIN HYKTacHHY Ty-
TAWTUPYBUH UH3HKKA MEPlCHAUKYAsp Oyanwn xepak. Byuga ocma-
HUHr Huiapn OypaJdHO KoaMacaurara xapa® Typuil xepak. Masr-
HUKITUNT OFHILIApH aliuKAana-

' AMTall  Kaja MasTHHKIHNT

= : caliok paMKacHra mapaasaen
l paBulIAA  YyHAAI TaxMHHAl

3 : 5—6 mm wapuaa ypuatuaaju.

[Mymxka oruwra rafiépaat
Kyfuaaau. Byuunur yuyu I pu-
yar (2- pacM) ¥yurgara sur
- UETKH BasuATTa  KCJATHPHO
Kyhusaan. CHapax uyuika-
Hunr 2 orsura KyAwaany Ba
woMnoa OuiaH oxupuraua
utapuaaau. Ormaran cnapag
daKaT MasITHHKKA Terdwura

H HWOHY XOCHA KMATAY, CHAPSX

2- pac. : otuaagn. Bynnur yuyn 3 xy-
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20. BYPAJIMA BA/NTUCTHK MASITHHK 149

POK 1nacTra BeprHkasn Oypuaaad. MasTHUKHMHI OFAWIK WIKajanaif
TONRAALH.

Xap 6up cuapsg kaMujaa fewt Maprajgan OTHJA4JM Ba IUyHra sipa-
Hia MasITHHKHHHI OFMULJIapH KaMHAia Oeml MapTa aHMKJAanaqu.

Iy mabaymornapra kapa0 MasiTHHK OFHIIMHMHT S ¥pra apupMeTHK
KuiMaTH Tonmaaiu. tga=ssina =~ o meé xucobaab, (5) dopmyaazan a
IHHF KHAMaTd aHHKJAHAAM BA Y CHADSAHUHT Y4HIU Te3qurd Xxucob.a-
naaurad (6) dopmysaara kyiusagn.

Yura crapsa Ounan taxpuba yTKasunajd.

AIABVET

[1. Ctpeskos, Mexanuka, «Hayka», 1965.
. JI. Kupnuues, Beceanl 0 mexauuke, [ocrexusgar, 1951,

20-BA3H®A
BYPAJIMA BAJIJIUCTHK MASATHHK

Kepakaunac6o6 Ba MarTepHaadap: 1) Kypuima, 2) cexynjiomep,
3) CaHTHMCTPJH WH3FHY.

Hazapusicu. Dy Basn¢panulur Makcaanm YKHHHT Te3jaurHHu Oypad-
Ma 0aJAMCTHK MASTHHK BOCHTACHAa aHHKJALLIND. :

¥3ura y¥ TeKkaHuian KeHHH MaATHHK (YHHHT TaBcHdHra Ka-
panr) VY3MHHHT BepTHKaa YKu arpoduia teGpana Gowsadan. Arap
YHINP XapaKkaThla MINKAJalldil KydJapHHMHT MOMCUTH 3bTHOOpPra
0AIIMaca, UKKHTA CaKJAAlHIl KOHYHUAAn gofgasanum MyMKAH.

3ap6ui TamMoMILAA HOIMACTHK 1e6G xucodnad xapakaT MHKIOPH MO-
MenTaapminne (3apiraua sa sap0ian KeHuH) CakJIaHUIl KOHYHHIa aco-
Ry e 83ung MyMKHIL

mol (1, - mBYo, (hH

Oy epr moe— SKIRE Maccaen, v — e, [ — MasgTHuKHiurC - aiiaa-

HHIE §astne SN ter e nysracnraun 6faran macgda, o — MasTHik-

B Oyt Teumtin, ) - MK HHCPIIS MOMEHTH,
Mexanng snepostunne cngamnn gonynn (3apbaan ciur)

y Wyt m et Dy (2)

renraama Guaan npojaananaan, 6y ¢paa @ — MaSTHHKUUHT 3ur KaTTa
Gypuamin Oypuar, [ — 3aCTHKMK Kyuaapn MOMCUTHHHHT  JOMMUHCH.
By rtenraavanapiad o' un Tolamus:

I "
O = = (- i), ®)
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140 MEXAIHKA

VKHHHT mi® pHepUMs MOMEHTH MASTHHKHHHI J, MHepUMs MOMEHTHAAN
KyN Mapra KMYHK Gyuirand yuyH (3) TeHr/iamanu
2
2 __ Do%,

= )
kypupnmipa é3um MyMkud. 1) 1T peb, SbHH VKHHHT MasTHHKK
TaBCUP KYpcaTHO TYpHII BAKTH MAaSTHHKHUHT TeOpaHHLIAp JaBpHLAH
KN Mapra KuuMK (Oa/UTHCTHK MasiTHHK) Je6, 2) sino~~«, abau MastT-
HUKHHHP OFMII Oypuary JKyjAa KMuHK — 5 — 6° Jag optuk amac jpel
XHcodAaiiMu3.

By mapontAa CannCTHK MasTHHKHHHT XapakaT TeHIJamacu
- J@=—Dao

KYPHIHMIINAA E3UIMIUM MYMKHH, OV eplla o -— MasiTHUKHWHI OypH/MIR

Oypuar#t, o — Oypuakuii Tesnauumn. DBy Ttenrsavammar eunammm T1
tedpanuuLiap AaBpu uopacunn Gepamu:

T,=2n ]/, | 5)

D muxaoppn Kydumaru paeuinga fiykoramus. IOkgap opacupara ma-
codand Y3rapTMpHO, MasTHHKHHHI HHEPUMST MOMEHTUHH J3raprupamus.
Y BaKTaa

Ty=2n )/ & | . .
I (6)

T2 = 2“ -—b-v

Jy—J,=AJ, . (7)

6y epaa -T, — HHEPUHs MOMEHTHHMHT fHrW J, KhimaTniarn tcOpamuiu-
nap naspu, AJ — uHeplHsl MOMEHTAaPHMHUHT aimpmacu. (6) Tenrnama-
Jlapjian: :

h oW ‘
hTr (®)
(7) Ba (8) Tenraamanapian J, HH TONAMU3:
T} :
=—-=AJ.
Jl T% . Tg (9)
(1), (5) Ba (V) Tenr.iamanapiaan v HH TONAMH3:
2o T
V= e Ad. (10)
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20; BYPAJIMA BAJITHCTHK MASITHUK 141

AJ mugnopun Itefinep Teopemacnian ¢ofifananu® rtomamus. DBy
TeopeMara acocad

Jy=J, - 2MR}, | oy
= J,+ 2MRE, (12)

6y epaa J,— masithukuaur C 1oknap (1- pacvra K.) oFupamk wmapkas-
Japy MASTHMKHHMHT aijaHuil YK OwJad yCTMa-yCT TYIUTAHAArW Hnep-
uus MOMeHTH, J, — MKKala 10K afjamuli YKuaaR R; macodaja ryp-
rafjard MHepuust MOMCHTH, J, — HKKaja 10K aljianvm Vkujgan R, Ma-
cobaga Typrangaru HHepuusi MoMeHTH, M — OGHTTa IOKHMHI MACCACH.
. Ry >R, Oyuxcun, y xonga (11) Ba (12) renwraavanapiau J, — J,
aRHPMaHH TONIAMM3:

. Jy—J, = AJ = 2M (R} — R}). .- (13)
(10) Ba (13) Teﬂmamanapﬂaﬂ U HH TONAMH3: '

’ 4npM

U= T2 TZ = (R — R3). (14)

Kypuamanunr taBcudu. Kypunama 6ypanMa MasTHHK Ba I[HCTO-
neTaad ubopar. Bypaama maatHuk A Mydra 6niaan GUPHKTHPUITaH
HKKHTA AXJAHT METa CTepXKenjal HéopaT (1- pacm).

lopusonraa crepxenna B xanakanap Guian A mydra opacria.
ukkuta C Merad LHIHIAD (1ok) cu/KHi osaau. Crep:KeHHHNT yu-
Jgapu AKHHMAA Xap Kofiura D naaiaiap (Muyra iaacTuiHH COJHH-
ran) MaxkaMJaHajiH.

N
.f\i
¢ a4 R 8 V/j
P Ol f é
- L ~-§- H n_j e
t { ~R .
£
.4
1- pacm.
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142 MEXAHUKA

MasTnukuunr 6ypuanw Gypuardiy yaIyam yuyH YHHUT BepTHKAJ
crepenura £ kyasryua ypuatuaran. Epurkuugan uugaérran €pyr-
JIMK HYpH KY3TyuajaH KafiTnb, pacMaa kypcaruaMaran kasaa 0yiu-

4a CHIXKHAIH.

¢ Gypuanwm 6ypuard HypHHHT KaHTHLI KOHYHHHH XucoGra 016

aHHKITANaAH:
=4
. =3

6y epna L — ky3ryaan wiKasajgara «épyr gorraua» 6¥aran macoda,
fl — WKaJaHHIT «CPYF AOF» CypHaral 6yauMaapHy colln.

Magsitink kpomwrefinra F cum Ba K noaiinHuK

6naan MaxkaMm-

JiaHamH; CUMIHIT JedOpPMALMSJIAHHIIN HATHIKACHIA 3JaCTHKIHK
KYWIapHIHIT MOMCHTH XOCHJ Oyaain. MasTHHKIMHT BepTHKAJI Te-
KHCJIHTHHI KePakKaAW BasuATra XCATHpA yuyun N rogsopxauu Gypuu

JO3NM.

[Tucroser Ba3Mun acocra MaxkaM ¥puaTHIran mertanda Hnai
(ctBoa)nan ubopar. By ualiupur énuk yumja npyxuna 6y.aaau.
Ilpyxxunann cuku6, crsoara yx comunain. [pyxuna 6ywarnarauia

¥K oTu6 1060puaaaH.
Vayasinap. Dynga y3yniauxk sa BakT yauanamn (

¥K Ba LUIMHAP-

JapHUIT MaccacH MabiayM). ABBajo, HKKajda UHJIHHAp CTepelaa
CypHan6, xaaKanapra TerHauG Kyiuaaiu. Ry MHKROP, AIbHE MASATHHK-

NUIT YKUAAH UHAMHApAApAal GHPHHALD pTacuraua

6yaran macoda

yauanaad. MasiTHEKHUNT YKHAaH OAACTWIMHAM najiasgapiaan Gupd-
uuur ypracurava Gyarau [ Mmacoda xam yavaunaad. CYurpa masTHHK
O6uaan nucroder wynjpail pocraab TYrpu ypnatdaajnkd, 6yHaa:

1) «Epyr DOF» WIKAJAHHNT YpTacHia TYPHIIA Kepak;

2) NHCTOJET CTBOJMHHMHI VKU MAasSITHHKIIHUIT TOPH30HTAJ CTCpXKe-
1H YKHra neprnenguxkyaap OVJIHIIH KepakK; CTBOJ YKH 64aaH cTepiKelb

YKH GHTTA FOPU3OHTAA TCKUCAHKAA CTHILH Kepak;

3) UMCTOJCT CTBOJHHHIT yuy maklajgard TJacTHAWH 103H71ad
2—3 cm macodana typuuin Kepak. Bynuur yyyd mMastauk (N roos-
Kani aR1anutupHb) OypHAajdH Ba CTOJMA 3PKHII XapakaTiaHaaurai

HHCTOJCT TYFPHAA0 KONTAWITHPUI AN,

Kysry 6ni1an «épyr 10F» opacujparu L macoda CaHTHMCTP/IU YH3-
rmu Guaan yauanagn. Bynpau cyur K oTuaaau, nucroget Gup yerra
cypH6 xyhuaub n MUKI0P, AHHU «EPYF JIOFIHITY MyBo3auaT BasHs-

THAaN 3Hr KaTTa OFUIUM LIKaJgalaH callajJani.

Ty teGpanuuinap AaBpUNH §Juai yuyn MasATIHKHu TyXTaT™Mac-

han cexynaomep Ioprusuaaiun, Madaruux yu maprta

TYAUK Tebpan-

rillan CYHP CCKYHAOMEp TYXTaTWiajH, NaBPHHHT y¥PTa apHPMCTHK

WO TH AHRKJAAHaLH.

MasTnukiier giiepudst MOMeNnTH KaMafTupuians
Myiprara Takal Terusnb), MasITHMKIHHT  YKHAAN
Gnpitiitnr ypracurava 6yaran Re macoda yruananu.
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20. BYPAJIMA BAJUTUCTHK MASITHHK ’ 143

T, Te6pannmiap AaBpUny yayall yuyn YK sna OTMAAUH (JeKHH
6ynna «épyr MOFHHNT» ILIKalafa CH/UKHIUM JauaHManau). To maBp
xyanu Ty gaBp anugaaranfarbiex KHaAnO anuxJanam.

Yguunir tesauru (14) dopmyanajan Tonunaiu.

Tyknawuin BaKTH v HH Kynoa KUIHO uaMajail  y4yd YKIUHIT
AJaCTHANH HYMra GOTHIN UYKYPAHrH (d)uH wTanreduHpryabp Ousan
yauaw Ba

d

T=—

’

nporanan poinasanum J03MM, 6y epia v=0v/2 — YKHUHT 1LTaCTH-
JIMH HYuflaTH XapaKaTHHHUT YPTaya Te3qIHTH.

T Gnaan 7 np TakKOC/AI MASTHHKHUHT GAJIHCTHK MasATIHK 9Ka-
HHI'A HHIONY XOCH/ KHJHIUra HMKOH Gepaiu.

Xap 6uMp MHKAIOpPHM KaMHAa yd4 MapTa yJI4am Ba YUHMHT ypTa
apudMeTHK KUAMaTH1an dolijanaunul JO3HM.

VK Te3NMTHIIH KMHeMaTHK ycya Guiaan XaMm yauaca 6yaazu. Ko-
opaHHaTaJap GOMHNE YKHHHT HHCTOJET CTBOAMAAN YuHO UMKHII HYK-
TacuAa 0JA4MH3. X jap YKHHH VKHHNr Xapakar AyHaadwujia ropH-
3cHTaR, ¢ Aap YKHHE BepTHKaJ nacrra iyuaarupamus. Mmxanannn
KyujlapH 5bLTHOOPTa oJaHMHMaca, YKHUHT NapaxkaT KOHyHM TeHnriama-
JapH

x=ul, Y= QL gt

Kypunnmmga €susagu, 6y epia v — YKHUHT u3nasaérran Tesiurd, g—
O'HPAMK KYUMHHHI Te3NaHHLUM, f{—BakT. Dy TeHrilaMadapiaH ¢ HH
TONAaMu3:

x Ba y Oyujpai guan® anigaauaaun. Incroaernn croauuur Gyp-
yarura Kyiau6 TypHO, cTBOM cToaA OYilnua iiynaatupusaanu. ¥YiHHHT
VUHII TCKUCJAHMLHJA CTOA YCTHrA CAHTHMCTPJM KaTTa UH3rHy Kyhusa-
An. Cyurpa ¥K ysuo, YK unsfFuura (€ku YHHNr UeTHTa) TckKauaa VK-
HHHI YUHI Y3OKJHTA, '’bHH X MUKJI0p alugaanaau. Bynu kamuzaa ju
MapTa Takpop.Jaam Ba yauanaérralnl MHKIOPUHHT ¥pra apHQMeTHK
KHHEMAaTHHH XHCO61a0 TOMMII Kepak,

Y MHKAOp (YKNHHT TYWHII 6GajalLIHTH) MHAJIHMETPAH UH3FHY
6uaan yavanajay. ‘

YX Te3NMTMHUIr KHHEMAaTHK yCya OHJaH TONUAajauran KUAMaTu
(Ynuawpaa Kynoa xartogap Gyamarania) IHHAMHK YCyJa 6Haan TOLH-
Jiaauran KMiiMaTura axuH VMM A0SHM.

ATABHUET

C. Il. Crpeaxos, Mexannka, «Haykas, 1965, V 606, 87-§; VII 606, 53- §;
- XIV Go6, 124-§.

www.ziyouz.com kutubxonasi



141 MEXAIIHMKA

21-BA3UQA
MAKCBEAJ MAATHUTMHUHT XAPAKATHHW YPrAHHIH

Kepakan ac6o06 Ba matepuaaaap: 1) xypuiMa, 2). Tapo3u  TOWNADH,
3) cexynaomep. ‘
Kypuamauunr TascHtun Ba Basudanuar Hasapusicd. Basudanuur
Makcaxd MaxcBea) MaATHHIM XapakaTH MHCOAHJA KATTHK MKHCM-
HUNT Mypakka® xapakaTH Guian TAHHLIMIITHP.
By Basudaza ymaarthiaiuran KypuaMa [04 I03¥AaH TaxMUHAH
2 » GanapaJukiaa ypHaTuAran TeHr enkaau A jabopaTopusi TaposH-
cugan (I- pacm) ubopar. Taposu wabliunuaunr miatdopMa o0i1ub
TalLTanral yynra yuOypuax-
JIM B ysanrm BOCHTacuaa Ma-
ATHHK ocuiajiu. By masgtHuk
6up xuucan C MeTann IHCK
Oyaub, ynuur ypracura D me-
TAJI cTCpXKelb YpHaTHIAran.
By crepXKeHHHUT ywIapHra
HKKHTA KaTTHK HI (Kanpod
un) GupuKrTHpuarad. DBy wun-
Jap crepxelra ypamu ypaMmu-
ra Tteru6 TypaauraH Kuiauo
(cTepennyHr - yuaapujaH
JAHCKKa TOMOH) ypab yHKHJIa-
. au. Maaryuk GyiuaTHArang-
s D Ja Yy Xapakatra Kejaid:
yuunr Oy XapakaTd [acrtra
hyHaaran warapuaanMa Ba
¢ V3HHUHT CHMMeTPHSA VKU aTpo-
1-pacm. ¢unary afl.iauMa xapakarjan
Héopar 6¥;aaiu,

XapakaTIIMHT 9HT IACTKM HYKTaclga HHeplysacH GyHuua ahaa-
N gaBoM 3THG (Mnnap Gytynaaf éfuau6 Gyarawaa), uniaan crep-
Menra Kafitajgas ypana Gowaa#iay, Gunobapuil, MasTHHK KyTapuaa
Gowanaitan. Bynjain cyHr MasTHHKIRNT XapaKaTH CCKUIVIALIAAH, Ma-
STHHK TYXTAalaM Ba sna nactra Kapa0 xapaxataaua Gowjaigu Ba
NoKaso. Maatuuk Gocn® yrazuran macodanu GyauMaapu Gyarau
seprikaa [ owkagiara xapa6 §auanaayn. Mwkasanvm xyuiapu 3bTH-

Oopra oannMarad x041a MasTHUK XapakaTHHUHT TeHraaMasnapu

| ST T P I TV Y IV R VNI I P IV Y WY Y Y Ve 69 B |

ma =mg—2T, N

Je=2Tr, -~ 2)

a=cer ’ C(3)

Lo pinpnna 6%aany, 6y epaa M — MasTHHKIHHT MaccacH, J — MasiTHHK-
WY NICPIL MOMEHTH, g — OFMPAWK KYYHHHHI Te3jaHHLM, 7 — CTep-
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MeHHuHr papuycH, T — WNHUAC (GHTTAaCHHMHT) TapallliHrH, @ — MasTHUK
MACCAlap MapKasu WIrapHlaHMa XapakaTHHUHI Te3JaHHILM, & -— M&EsT-
HHKUMHr OypuakHil TessauHiid, @ redsauumbn (1) — (3) Tenrnamasap
HaTHXacu OyJraiu

a=>5 (4)
TeHraaMaJ1an aum’q.nam MYMKHH, 6yHﬂ,al"H Napakat BawTH { Ba MasiTHHK-

unnr Gocud §TraH s Macodacu Yyaual tonmiapan. (1) —(3) Teurmama-
Japian:

oT = m (g — a), )
J= 2—2: re, (6)

Maxcpeasr MasITHHTHHHHT HHEPLHS MOMENTHHM LIy TeHr.laMaJdapian
poinananud auuxdanagyd. MnaapHuur MasfTHEK XapakatgaHaérrau-
jlary TapaHrJAHTHHH @ Teanauumny 6uaran xoqaia (1) renraamanau
anyRAall, WYHAHTAEK GEBOCHTA Yadaml XaM MYMKHIH.

Yayawaap. Umny Gaxapuin yyyd HKKH KHIIH KepaK. ABBajo Ta-
POSHHHHT HOJHIIYH HYKTacu anugiavaan. bywgan cyur 27, mMuxaop,
ADHH UNJAADHHUNT MasSiITHUK THHY OCHJAMO Typraujaru TapaHrJuri
anuKJanazd. ByHuHr yuyn MasiTHHKOM Tapo3Hia KaMHJa y4 mMapTa
TOpTHAAAY. MasATHHK OFUPJIUIHHUUT TOPTHUIAAH TONMHATAH yuTa KHH-
MaTHIMIT ¥pTa apu@MeTHK KMAMATH MAATHHKHUIT XaKHKUH OFHPJIH-
ru 1¢6 Kabya KUJIHIagu.

Hnnapuunr mastiink xapakataanaérraligard TapaHIIHKJIapuiy
aHpRAaWl yuyH TYWHO KesaéTram MAsTHHKNM Tapo3Hlda TOPTHaaAi.
Dynunr yuyn MasTHHKHHHI CTepXKEHWra umjap ypamu Ypamura re-
ru6 Typajauray KHAUO Kyaa 3XTHETJIHK OujaH ypanaiu. MaaTHUKHH
Kya Ongan tytH0 TypHO6 (Oyliia YUHHT HIIapd BepTHKAA TEKHCAMKAA
6yanmu Kepak), cynrpa xyiinG I1o6opuniajay Ba TYLIHII BaKTHAA
1T4pO3K1a TOPTUIAIH.

Hnaap tapanryurs MasiTHHK THIY Typran xodalarira nuc6arad
AKYIa KaM y3rapaiH, aMMo Oy ysrapuuinu anuxiaw JosuM. Ulynuar =
yuyil MagTHUKIA KaMHJa §H MapTa Tapo3suia TOPTHIAAH.

MasiTHHK 31T NACTKH BasUATra eTranyja, #bHU HOAap CHIATaH-
raHga Tapo3d appeTHpaanran OYAMIIM Kyaa XaM 3apyp, Oyuuur
V4YN HINLJAOBYHJAApAAl OHpPH MAATIHMKIH Tapo3uja TODPTHIUIH, HKKHII-
YHCH 3Ca TAPO3WHH KePaKJH naiiTaa appeTHpJaliy J03UM.

Masgtiugkupnur giarapananMa (nacrra) xapakaTHHRHD TesdauuM-
1 MasTuuk crepxenununur S=100 cx Macodara (6y macoda peii-
Kera kapal advHKJanaiu) TYWHIIHTA KeTrail BaKTHH yauad Tonw-
gaay. Tywnw BakTH ceKyHjiomep Gusaan Kamuia 5—6 maprta y.aga-
Haau Ba yaapnullr Yypra apudMeTHk KuiiMartu oanmnaidv. Maartuuk-
HHHT (VIUHAT CTEPXKEHH YKHIMNT) HJArapuaanMa XapaKaTHIHUHT Te3-
Januin Mukaopu (4) dopMyaanan Tonuiaai.

JO) <Pusnkazan OPAKTHKYM
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Bagrin anpkpox yagaw yuyn E peiikara xap xXua BasusiTia HK-
KliTa eNrHJ PHYar — KOHTAKT MaxkaMJaauaau (6y KOHTaKTaap pacM-
da kypcatuaMaran). MaATHuk Oy pHuaraapra OMpHH-KeTHn ypH-
7116, HKKHTa HEOH JaMOOYKACHHHHI 3alXKMPAAPDHHH y3a/#, JaMIoy-
Kagap Yuand. bupunun naMnouka yuran nafitaa ceKynioMep 10pru-
3uJAaAH, UKKHHYY jaMIouka Jurap nalitaa cckynioMep TYXTaTHaaAH,
Bupunuy puuarnu pefixara GeBocHTa MasiTHHK TarWAa YpHATHIL JO-
3uM, uynku (4) dopMyia GomaHFMY Te3JTHKCH3 XapaKaTr XOJHAa-
ryna Kyaaavuiiy MyMKHH.

MasiTikunur uiepuus MoMeHTHHH (6) dopmyna 6yfHua xucod-
naG ronu6 Gyaraufan Cyur yiy MadATHHKIHHT §J14aMaapy Ba KACM-
JapHHHNT Maccajapura Kapad XaM aHMKAam JO3HM.

Vauawanapaa MagTHHKIHHT WJarapWiaHMa Xapakar TesaaHHud
Ba HIAAPIMIT TAPAUTIMKAADH MAasITIHKHUHT 11aCTra Ba IOKOpHra Ka-
pab XapakaT KHAHMUIMAA OHp XHJA 3KaIJUTATA HLIOUY XOCHA KHJIHIU
Kepak.

XaMMa MHKAOPJIAPHY XKyaa 3XTHETAUK GHIaH {JIdall JO3UM, yyH-
Kl MASITHHK CTEPIXKEHH XaTTO CajrHHa 3rWInG Koaca, MasTHuk Oy-
SILTHG KO/ nagu. Crepienn sruanG KOATan MasTIHK XapakaT Kuiara-
niaa Yaueu y ékgan 6y €Kka TamaaG  «goBAMpaium». Byuaair
MasTURK Guaap yavaw uimiapu yrxasum xaBpau. Uynuur yuyn
MasITHHKIK N10Ta, CTOJNMIT YeTHra Ba fowKka Hapcajdapra Terud
KeTHUIaH 3XTHET KHAHLI AO3HM.

AJDABUET

. C. TI. CrpeakoB, Mexanika, «[laykas, 1965, VII GoS, 58- §.
C. 3. Xa pxyu, OU3HYCCKHE OCHOBH MexanHkH, Pusmarrus, VI 605, 41-§.

22-BA3HOA
THPOCKON XAPAKATHHH. YPIAHUMII (NPEUECCUSA)

Kepakan ac606 Ba matepuaa nap: 1) ac6ol, 2) cexynaom p, 3) wo-
TOPUANMNT JMCKJH 3anac  OTOPH, 4) 3TAIOH UWIHHAP, 5) WTaHTEHLH]KYIb.

Mykapanma. Y3uHHHT CHMMeTpusi KU atpodnia Te3 alJaHaiu-
Fall KaTTHK XKHCM eupockon ae6 artataju. Tes aitaHaérran rupoc-
KOILld XapaKaT MHKAOPH 60Ul MOMCHTH Ba OHHH OYpUakuid Te3JHK
nekropaapuuunr dynanumaapn QUrypaHuHr cuMMerpusa Yku fyua-
JnnNaN KyAa o3 ¢apk kuaans gcb xdcobaall MyMKHH. By Xoa
Ui NAPAKAT MEKAOPH GOLI MOMEHTH BEKTOPHIUHHI Xapakaru Tyrpn-
CILLG THPOCKON CHMMETPHS VKMIMIT KYpHIMa XapakaTura kapab
Oup pwkp aifitnuira umxon Oepaau. Tamyu Kyuiap MOMeHTH MaB-
Mmy,L OFAIAIQ XapaKaT MHKJIOPHHMHr 0ol MoMenTd, Guuobapui,
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{HAPOCKOIHHUIT VKM XaM iyHnjxail NpeuecCHoN XapakaT KHJIaJHKWy,
Oynaa
M= NQ h

Gysazu, 6y epaa M — tamky Kyunap MOMEHTH, 2 — npelieccust 6yp-
yaKk Tesqurd, N = Jo — xapakaT MUIGIOpHHHHT Oomr moMeHTH GV.aHG,
THPOCKONHMHT HHEepUHs MOMEHTH OHJAH ynUHI XYCYCH{i aiinauum Gyp-
U2K¥H Te3JUrH KYnafTMacura Temr.

Miugan KysaTharan Makcaj: a) THPOCKON XapakaTHHHIP XYCYCHSIT-
JapH GuaaH Tapuumuil, 6) FHPOCKOMHHMHMI XyCycHil siiaHuil @ Oypuaxui
Te3NHTHHH ANKKJAL,

Ac6o6unnr tascupu. AcGo6 (1- pacm) B oboiiMara mMaxkau Vp-
HaTtuaran A agexktp Moropuazan uéopar. O6ofiMa BeptHgaa C crep-
XKeHra THpaaub Typajiu Ba ropusoHTad YK atpoduia aitaana oaaznd,
cTepXKenb GHJal GHpra 3ca BepTHKAd YK aTpoduia aijgaHa Ojdaiu.
Beprukaa yx arpoduaary 6ypuanw 6ypuakiapu D mikajaara Kapad
aHHKJAallaau.

|- pacu.

Xycycan, PHPOCKOMIKIT ¥3H MoTopuanuir Maccus E anckaun po-
topuaup. OGolima crepxennia K 10k CHIKHransia rupockoira
KYHHATAH TAIUKH KYWI4PIHHT MOMENTH y3rapaau. Yarapysuall ToX
Moropuara asroTpatichopMaTop OpKaJH OGepHaaid, Xapakariaru
MOTOpYAra TOK pacMja KypcaTuaMaraH CHPUAlyBYH KOlTaKTaap
opkaqan OGepuaaan. Mwnm Gaxapum xapaéinia sXTHET 6yaHwW Ba
alanaétrag AMCKKA Tern0 KeTMaCAWK KepaK. YJualljiapra KHpH-
[HWAaN oagun acbobuunr ¥3 ykiaapu arpodupa Gemanon afinana
OJRILIKTE HINOIY XOCHJ KHJHII JO3HM.

Yavawaap., K 10kun o6oiiMa cTep:xenujga WyHAal xo#ga KOTH-
puwm Kepakku, Oynjga OyTyu actob6 Ocdapk MyBosalar xojaaruia
6yacun, rupockon YKH ropHsontasa ypHaruaaad. Moropra Tok Oe-
pub, poTOp SHI' KAaTTa alJanduLIap conu O6uaan (3Hr KaTra TesduK
Guaau) annauagurad OyaryHua 3—4 mun xyTHd TypuHaajgu.
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K 10ku# cypHG OFHMPJIHK KYYHBHHT M MOMEHTH XOCWJI KHJAMHAAM,
By Momentnunr mukiopu M=Ph QopMmynazan aHukIauamH, 6y ep.la
F — 1oKIHHT MabayM OFUPJAHTH, h — Oy IOKHMHI GOLUJAHFHY Ba3Hs-
THHan XucobmaHrad Macoda, y mTanreHnHPKyJap GHJIaH yadaliaiu.

[peueccns 6ypuakuit TeanuryHunr M MomeHT KufiMatiapu (h ed-
KaHHUr KuAMataapu) xap xuma Oyaranaars Mugaopu D mikaaa
épramuia ronuaain. [Ipeneccns 6ypyaxuft tesaury 5—6 mapra .-
yanajH, YHAAaH CYHT TOKHH y3HO, DOTODIHHr AaNJallHIUH TYXTaTH-
Janu.

Mortopua Gapkapop Hularanuga (@ = const) yswanm xatosnapd coxa-
cuga KyiiMaard waprt OaXKapuidLIM Kepak:

M_ M =M _ o
oo = T = const. (2)
Dyuaan ¢oiiganann6, C MHKAOPHMHI §pTa apHgmeTHK KuiimatH C
10U JH.
Xycychii afiannin Gypuakuii Tesnurn o Hudr muknopu (1) dopmy-
nara acocau:
[4

MyHocabaTaan aHMKAaHamu, 6y epaa J-— AHCKIH POTOPHHHT HHEp- -

unst MoMenutH. By Mukmopuu anmkaam yuyH asoxuaa 6op Gyarau
LNUCK/JIH POTOPHHHI Ba 3TaJOH UMJIMIAPHHHT GypaaMa TeGpanuiuria-
pH HaBpaapu 6up-6HpHra coauiuTHpuaagd. Byaap raama-ranpau
unra ocuaagn (1 -pacm) Ba yaapuunr Oypaima TebpauvIujiapy
. AaBpaapu cekynjaoMmep 6ujaH aHMKJAaHaAu. By nasp

r=2)1 @)

dopMynajian anukIaHajM, Oy epia f— OypanHul MOAYMH, J — KHCMHHHT
Hiepnusa MOMEHTH. .

Maccach m Ba paguycH r OyaraH 3TafOH UMJMHAPHHHT HMHEpLHS
MOMeHTH J, = mr%/2 ra Tewr.

SrajA0H UUIMHADP B1 MOTOPYAHMHI DOTOPH YuyH (4) TeHrnamand &3u6
Ba Oy Tenrsamajappad [ HM #YKOTHO, MOTOpYA DPOTOPHHHHT HHCPLIHS
MOMEHTHHH TONaMu3: R R ’

= T—; 0= -T—i mr?,
T 2T

6y cpra T, Ba Ty — MOC paBHIIA UMJHHAD Ba MOTOpYA DOTOPHHHHI
TeOpanuILaap AaBpH.

TeOpaunm naspaapu 10—15 ra TysnuK Te6panura kerran BaKT-
i cekynaoMmep 6uaan yauab ronuaany, Oyija potop Ba 3TaJON
HHANIAp ACOBUNapHaary 6ya6 KyHWJAran nmoJOCKaJ1apHHHI Xapaka-
T RY TG TypRaaiy,
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m Macca TOPTHG TOMWJAALH, r PAAMyc WITaAUTEHUNPKYAL Oujtan
yaual asukaanain.

Mump Gaxapumga obofiMa cTepxenununr yuura (aiianadrran
JUCKKa sMac!) caardia GOCHJATranfa THPOCKONNHHT HIIMa KHJHIIHIK
Ky3aTHO 6opuil ;03uM. [MpOCKONUHHr XapaKaTH KyulapHHOr fijna-
JHUIMra 3Mac, 6aJKi Kyuaap MOMENTH Hyuaauiiura GOFIHK SKaHHNH
SIXIHH Y31aWTHPUG OHIU JIO3HM. .

AJABHUET
. C. Il. Crpenkosn, Mcxauuxa, «Haykas, 1955, VII 606, 65, 67-§.
.C. 2. Xaitkun, Ousdueckue ocnoBu mexanuku, Ousmarrns, 1963, XIII
600, 103, 104- §.

23-BA3HOA
PEAKTHB KYYHH VJIYALL

Kepakau ac606 sa maTeprangap: 1) gypuama, 2) CeKyHIoMep,
3) $auoB MAMULH.

Mykaanuma. Arap xHcM y3HUfaH MoAka 3appaqanapn OKMMHHH
IOHMO uMKapHG Typca, mIyHJAarupa XHMCMra ysrapMac peakTHB Kyd
TahCHp KuJaaau. Peaktus xyu
naitno  OyavIM  Ba Uy  KyY
TabCHPUJA PpeaKTHB  Xapakar
j03ara KejguIuura ysupaH ras
OKMMHHH UMKADYBYM pakKeranu
MHCOJI  KHJAMO  KeJTHPaMH3.
«Xucm — yHjan  umKapunaér-
ran Mojia» CHCTeMacura xapa-
KaT MHKIOPHHHNT caKjanuil Ko-
HyHHIIH TaTOHK 3TCakK, Kyhnaaru
KOUYNHSATIAD KypHHAJH:

1. PeaxtuB Kyuy RAyHAJHILH
yugapub 1obopuaaérran sappa-
Yyajgap OKHMHUHHF HHCOHN Te3-
JUrd Bynajuingra Kapama-kKap-
LWHAND.

2. PeaxtuB xyuuunr ¢ Mux-
IOpH:

Am

D= — 'A'[ U, (l)
6y epaa AmjAt -~ Bakt Oupaura
Hunaa uuKapuG 1000pu1aéTran Noj-
Jia maccacH, v — upkapu6 106opu-
JaéTran 3appavacapHunr pakerara
aAucOaTan Teaaury. 1- pacm.
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by sasndaga cys Kyuad OKHMUIHHT PeakTHB Kyud GHp-Gupura
Gorsk 6§amaran uKKH ycya Ouaau yauanany,

Kypuamaunnr taBcuu. Kvpuamanuur cxemacw 1- pacmaa xyp-
carnaran. Yuunr acocuit xucMu AB meradan masTHukaup. By mast-
NK npu3Manuur TuFAra C HyKTala TasiHn® BEePTHKAA TEKHCIMKAA
Tefpana oJaai. MasTHHKIHIT NAcTKH KHCMM HUYH KOBaK Hal Gy.uo,
yuuur A yuuia natpyGoru 60p; naTpyGOKHHIT HUKH KecuMH S. Ma- .
ATUHKHANT IOKOPHIH KHCMH SIXJHT cTCpKenb 6Yaul, yuia OFMpJIHTH
T 6yarau ) unanuap cypuia 00ajlM Ba KEpPaKau Kofira mMaxkamia-
naan. C uyxra gaKMHHAa nafjaa ycuMra 60p, YHHIT YKH npU3Ma
THIHEA napadies 0¥H0, yara IOMILOK pesuilKa waair OUpHKTHPUI-
ran. By waanrgan cys 6epuaaii, cyB naTpyboKaan Kyuld OoKuM 6y-
A0 unkaau. byujga naino G6ysaauran peaxkTusB Kyd MasiTIIMKHH Bep-
THRAH BasuaTian oraupaiu. CyB oKUMH JOMMHH 6faranna crepxetl-
witnr oruw 6ypuarud fouMuil 6yaainu.

OKHMIH JOMMHA KWIHLI YUYH MasTHHKKa cyB Maxcyc M uauum-
nah 2 nail opkaau Oepuaaau. Bogonposogian / naf 6yiinua kena-
étran cyB Oy MIMIIHK Y3rapMac caTxraya Tyaaupud Typaau, CyBHHIT
OpTHKYacH 8 Hanjzan PaKOBHHAra KCTaBepajH. 2 Haltia npyxuuaju
K xuckuy Gop, MasgTHUKKa CyB Gopuminny Oy KMCKHu Guaan TYXTa-
THO KYHHII MyMKkul., MasaTHukaan oxkulO uyHMkaérran cys E nosian
oKH6 6opub, G yauoB HAMIKAA HUFUIATH.

Hasapuscu. Mastinkka Kyiunaran Kyuiap (pacMra xapalr)
Kyllugarunapaup: 1) O peaxths Kyy, 2) MasTUHKHHHT (CyBH 6Op,
ammo D uuauuiapu 6yamarasaard) P orHpJHK Ky4H, 3) D uuanuap-
nunr T oFUPAUK KyuH.

1. @, P, T xyuaap KYHAWIraH HYKTAJADHHHT MasaTHHK alianuw
YKIZaH y30KaMTH Moc pasumiga L, a, b 6yacuu. KywiapuuHr MasTHUK
afinany Yxura HACOATaH OMMHIAH MOMEHTJApH TEHTJaMacu

DL - Thsina = Pasina (2)

KVpuumun1a é3uaaaM, Oy epia o — MasSTUHKHMHT BepTHKaJfail
orim Gypuar. -

Arap D UuMAHHADHUHT MKKWTa Typau b; Ba b, Basuatiapuja Masit-
HHKHHHE &) Ba Oy orHul OypuyakJapuHu yauacak, (2) Tenraaviaiapiad
Pa e iiyxoru6, @ nu Tonamus:

_T sina, sina,
¢ = L (b~ bl)sin ap— sina, 3)

Kefimnrn xucobuaapaa by Ba b, MUKJIOpAapHH  MUJHHIAPHUHT OFHPIUK
MAPKASHAAN MAATHHK VYMHHNT IOKODHTM HyKTacuraua 6yaran Macoda-
aap opkaan ndoganad oqamuw Kyaail, uyuka Oy Macodanap Oepocura
o ronagu. Dy alacodanapan moc pasuuia /, Ba [, Gunas, crep-
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-

KEHHUBF Tasyy HYKTaCUAAH IOKOpUrH yuwraua Oyaranm wmacodauu [,
.Ounan Gearniaad 0au0, KyfiHlard TEHrJMK/IapHH €3aMus:

b1= l()— /l bg= IO— 12,

. Xy . Xy

sina, = -, sina,= 72,
6y epaa X, Ba X,— CTEPKEHHHHT IOKOPHTH YUHHWNF TOpHsOHTa1 Ofiiu-
ua orumnapu. (3) Ba (4) Tenr.amanapaan ¢ un  TONAMH3:

Xy X,
® = (=l 25 (5)
1o

Xog— Xy

(4)

PeakTnB kyu 6upunuu ycy1 Ouian xucobjanranja maxa mry QopMy.a-
Jan doiinasannaaiu.

2. PeakTiB Kyd MEKIOpH OomKaua ycya Ousan Xay aHuKJI2aHWIIM
myMrud. Cysmunr (natpyGoxjgaru S KecuM opkaan) oxu6 uMkuin ypra-
ya Te3MrH v OyJicHH. BakT GMp.JMTH HuMAa OKMG uMKaéTram cyB Mac-
CacHHM (OKMMHMHI CHKHJMILM bTHOOpra O/MHMaranjia) Kyiujaruua Hgo-
DaNanl MyMKUH: :

Am

ar = 500 (6)

Gy epha p — CYBHUHT 3MUIHTM. DBy X042 PEaKTHB KyY MHAKAOPU:

Pl AT — So R
(P|=g7o="507" Y
BagTt Oupaura nuuaa oxuG uMKa€Tran CyB MACCACHHH I.i:. WIHIIWFA
! BaKT MYHJA TYWIFaH CYBHUHT Q XamMMHra xapad 4nus’Jail MyMKHH:
-9
Spy = -p. (8)
(7) Ba (8) Tenraamanapaan @ nn TONAMHM3:
pP(Q®
D= = =
l S( 1, (9)

PeakTHB Kyu MKKHHUM ycyst Ounan XucoOsaHraHia masa iy Qopy.ia-
Aan doinanaHaaaig.

Vauamaap. PeakTHB KyuHn OGHpHIYH yeya Ouaan xucobaal uuka-
pumiia kepak OVaapuran L, [y Ba T mMuxfopaapnuur KuiiMataapu
KVPHAMaHUHr ¥3HAa €3u6 KyHuaran Gyaaiu. Yauauwiap gyiuiaru
Taprubia Gaxapuaaiyu. D UKWIHRAPUH YSHUHHHI YpHIIapHian OUpH-
ra MaxkaMJjaHaqH, MasTHHKHU 3pKuN TeOpana ogaiauran xKuamb yp-
HaTHAain. MasITHHK BCPTHKAn BAasdsATIa TYPrania MHILIHMCTPIA
mkajgagan f; Macoda anuxnanajid. Bomonpopon KyMparu cexui
OuMJAjH Ba MaSTHHKHMHT OFMa Ba3uATH Kapop ToNrauia MIIU-
MeTpJIH lIKaJara kapab x; Macoda TonuJaaiH,
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Bogouposox KyMparn ouug TypaBepran xo/aj1a MasiTHiKka cyB
KITPUI npyKHHani KUCKAY 6unan tyxtatul kyhnaaad. D uuannap-
i Golllka Ba3HATra YTKasu6 MaxkKaMJjaHaiu Ba siHa yila onepauis-
Jap Takpopaannd, xepakam MHKAOpJAap yadanaiH. D UBJIHHADUH
MasITIHKIHHT aiJlaguul YKMra »Kyna sikHil JKoATauITHPHIL ApaMaily,
Uy HKH UWHAHHAD YKKA sAKHI Oy/ca, X MHKJODHHM Vavaul aHHKAHTH
nacaiin6 keraiH. YHu YKAan Xyja y30KAa YpHATHLI XaM TaBCHS
ITHIMAHAH, 4YHKH Oy X047a MaATHHK OFMINIaHia NPH3MACHHHHF
€Kl TarapgKka TasHHO KOJMIIM MYMKHH.

Oaunran mawayMmoraapuu (5) ¢opmynara Kyiu6, peakTHB Kyu
MHKAOPH xHcobaab Tonuaaan. PeakTus KyYHH yuTa ajoxHja yauaiu
HaTHKaJapHHHOT §pTa apudMeTHK KUAMATH XaKHKMK KufiMar ged
Kaby:1 KWIMHaAH.

Peaxtup KyullH HKKHHUH ycyn 6uaaH aHuKJau yuyd, oKkulb 4u-
Kaltran cysB yagam uauwura durunagd. CekysgoMepra Kapa6 Ty-
pu6, 6upop BakT HuKHAa, Macasaas, 10 cex wunaa okub unKaguran cyB
XaXMHM KaMHAa y4 MapTa anukaadajgd. S MEKIOpHUM OGHJIraH Xo,a1a
(v Kypuamara €3u6 kyhuaran 6yjagu) PpeakTHB Kyd MHKIOPHLH
(9) dopmyaapan xucod6aa6 ronuaagn. Peaxtus gyunusr (5) sa (9)
(opMyJajgapaan Tonwaran KHiMataapd (yauam XartolapH coxacH-
na) 6up xua Gyaumy Kepak.

AJABURET
C. . Ctpeakos, Mexaruka, «<Haykas, XII 605, 110-§."

24-BA3HODA

MACCACH Y3TAPARHIAH JXHCMHHWHT (PAKETAHHUHI)
XAPAKATHHH YPTAHHLW

Kepakan acGo6 Ba MaTepuaagap: 1) gvpuama, 2) cekynaomep.

Hasapuscu. Basmpaumlr MaKcanu pakerara yxiwad xapaxaria-
1yBYH JXKHCM XapaKaTHHH Ypraimvuigup.

By Basu¢asa mmaartuiaauran Kypuama 1- pacMjia cxeMa paBi-
mnaa racBupiaanran. By KypuaMa C 6J0KiaH YTKa3WACaH uOra
ocnaran ukkuta A Ba B. KoBak mununppaad ubopar 6yaub, y.aap-
I OFHPJNTH Ba XaXXMU OHp XHA.

B wnaunap ty6unuur ypracuja 6urta Telnuk Gop. A umannap-
nunr ¢ cupTHaa 3ca HKKHTa OHp XuJa Telluk Gop. Mkxaja umanuip
CYBIA TYAAHPHIAHIIE MYMKuH. LlMIuuApaaprarn TCWwukiaap wyigai
WHAHHIANKH, HKKaaa UWIRHADPAAH BaKT GUPAUIHAa OKn0 uvkajurad
cyn Maccacn oup xuda.
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24, MACCACH Y3TAPAIIMTAH XXUCMHHHI XAPAKATH 153

Cys oxu6 unka Gowniaranzai B HUAMHIAPra pEakTHB Kyd TabCHP
KH1a Gouniafid, 6y Kyy lOKOpHra dydaaran 6yau6, cHcreMand xa-
pagaTtra Kearupaad. -

@ peaKTHB Ky4 MHKJOPH CyB OKUOG UMKMHIMHHHT HHCOMA o Te3nH-
rura Ba WAIMHAP (CyB) MaCCACHHMNT Vy3rapuil Te3aurura  sibhu

dm

=—— 6orauk, Gynamu:
ra) Goraux, Oynanu: o

dm .
¢ = aqu=— Wu- (1)
B 1muauMHAPHHET XapakaT TeHrJavacu (um uy-
suaMmai e xucoOmaaiiMM3 Ba HIHHHP Macca-
CH Ba MIIKAJanuil Kyuunya 5b5THOOPra omaiMus)
KyHHJars KYpHHHINAA E3UTHIIE MYMKHH:
dv
ma—-au-}—T—mg, @)
0y epaam — uMIMHAPHUHT (CyBU OHusaH) Xxapakar
Oomnanranfan KeHHHry UXTHEDUH NafiTnark Mac-
cacy, T—WIHUHD TapaHT/IMIH, £ — OFHUDJHK KY- (o
YHHHHT TE3/1aHHIIH. '
A UM MHJADHMHT XapaKaTt TeHrJlamMacu (jma
[LapouTAA)

. ’;.

1. pacwm.

Kypuauwia 6ynamu. (2) Ba (3) TenrJamanappas:
dm

.“ dv
2md—t-—au €KH 27-——7

TeHrJaManu XocH/1 Kunamua. Byun o = const ne6 xucobnal wnrerpas-

Jacax,

2~ =—Inm}C

sle

Mynocabat xocun Gysaau. Murerpansam ponmuiicnnu t =0 ga v =0,
m =.m, uapraapias (po;ma.uanné aHUKJIaCaK, KYHUAATH TEHIIaMaHu
TONAMH3:
. my 4
27 =0
PR )

By renraama «I_luoalxoscxui’i TEHrJ1aMacuiall» fpapaxa Kypcar-
KAuMAa KyuwuMua 2 KynauTysun 6yauiuu Oujad apk KHIamH.
bunebapun, B nuAHNADHHUT XapakaTH [rpaBHTaUus MalZoHH

N
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O¥amarain xolaary pakeTanMsr xapakatura yxwaigu. By tenraa-
Maui coptanamrupamnd. Arap v<u 6yica, y xoaaal

A v
=142y (5)

(1) TedrsamMaHMHr Yur TOMOHMHY KyHWAArd KYPUHHLIAA S3MII MyM-
K

A

L R

m " me—iny’
Oy epaa My - UMJIMHADHHAT (cyBH Ounan) /=0 mnaliTaaru maccacy,
M—UATMBAPHEHT - (CyBY Ousan) ¢! mafiThaaru Maccac, m; 3ca ¢ Bakr
HYHJA OKHO uMKKaH CYB MacCacH.

Arap m,&m, 6yaca, y xonna?)

my — m
m ©®)
(4). (5) Ba (6) renrsnamanappan KY{MZaruH{H TONAMHU3:
2= Q)
m&m, Oyaranna m;= — at (o = const) Oysagu. Lyuuur yuyn
V= 27t

B ummmplmnr [ Bakr HYRAa yraiuran s Macotpacn (MomyJin)
Gyuaait ndonanananu;
§= 1 uOL 2
T A g )

s Ba [ HH yaual, Oy ¢GOpMyJaHH SKCIEPHMEHTAA TeKIIHPHO K-
pPHW MYMKHIL

Kypuamanuur tascudu. Maccacud Ba XaxumHu 6up XHa Oyaran
nkknta A Ba B wHma uuannap (2-pacw) Jdesopra YpHaTHIraH eH-
rin C GsoKAaH yTKasuarad unra ocM6 kyhmarad. Luaunapaapnary
CYB CATXHIH aHMKJall YYyH yJAapHHHP Xap Oupura (IOKOpurm guc-
MiLla) WwKaaa yhsHaran. luagnapaapudur yeTiaa unda D guckaap
TypaiH, OysapHHHT BasHdacu KeAHHPOK KypHHIALK.

C 6nroKmaH macTAa BepTHKaa Taxrara ycrd ouux maddod E
KyTi ypuartnaran. KyTHHHHT TyOGunn P puuar 6umau arnapub ouHld

N ex=1+4 Z “ -+ 2l—;— +x €fnMana yyMHUH XaauaaH Gowaa6 Gapua
xniaapin sTiGopra  oamacak, e =1 + x Gyaanm. !
N B Mo gy my-|-my ra kynafitnpu6 sa Gyauo, ml2 MHKI0pUH mg ra Huc6aran
My
Bhrntupra oamativns,
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24, MACCACH ¥Y3TAPAAUIAH XXHUCMHUHT XAPAKATH 155

mMyMKul. Llanunapaap nesipau 6Up Xua catxiaa 6yaraiuaa KyTHHHID
wuuga Typajad. DupuHuM KyTHRaH nacTia TaxTara HKKMH4M G KyTH
GupukTHpuarad. G KyTHIANT OJAHHTH JAeBopn maddod Ba yctn
OuHK (GHpPUHYM KYTHHHHT Ky3rajdyBuyal TYOH HKKWHUN KYTHIHHD
YCTKH KHCMH/Ia XapaKaTAaHaaH).

IJ,n:mnanxapra 10KopH/ian ukknra K
nafjan CcyB THaAApHAANH, Oy naiaap
BOJIONPOBOA  XKyMparura sruaysuan
pesuHKa IIanr Ouiad Kywwiran G-
aajy. Hahaap ropusouran aynaauu-
ga cypuaa onapd. Ha#aap pacMia
KypcataaMaran puuariap épaamuja
Ywa P puuar Omian cypuaaiu. Ky-
THUMIT TyOu argapuamal (s‘bHH Tro-
pH30lTAl BasMsATia) TYpraHia cyB
Gepanuran NapAapHANT YYJapH LUH-
JUHADJIAD YCTHAa Typajiu Ba CyB UH- "
Junapaapra Kyauaasepaau. Opruk-
ua CyB 3C2 NMAHBADAAPHMHT YCTH-
AaH Towu6 NmacTkH KYTHFa TVKuaase-
paas.

P pnuarum Oypu6, naiiaap uer-
JAalITAPHAALH, SBIIM LHAHIApPJIaApra
CyB TywMa# Kogaau (6ynia nataap-
laH TymaéTrail CcyB MAacTKM KYTHTa
okaBepajiu) Ba alHM Yuwia BaKTAa Ky-
THHHNT TyOH ouMgaau. bynpa A uw-
aunap O6yinafiig Ba HKKaJjga UHARHIAD
XapakaTra Keaaiu.

B uuaunap GoceuG ytaauranm Mma-
copa L mxanapan anukaananmn; 6y
macodann oagaunpan Gearunsal Ky-
fuw MyMikHl, Oynusr yuyn N crep-
XeHb OyHaa6 xapakaraanajaurad Ba
yuuur  6upop xo#lmra Maxkam.uat
Kyinaaguran M naardopMmanan ¢oi- -
Rananuw Mymxud. Lluamnipaap xa- 2- paca.
pakaraaHaérranja ysmjaam un yrrai
nnardopma D aMckuu YTKasMal Kysium — xapakar tyxTaiiaM. fleen
MeTasJ1 naacTuHKafal ubopar 6yarau S cromop (yHunr yuu A -
JIMHAPNHHF D AMCKM Tarura KeJATHPHITAH) CUCTEMAlM Xapakar KH-
JAHLIra KYiMaiau,

[MTacTky KyTHra tyumran cys BOJONPOBOJ paKOBHHACHIHMHT TpPyGa-
cura kywuaran Hafjgan ketu6 typaau. By nafinunr ycTkd yuu KyTH-
Hunr TyOnaan OMp 03 I0KOPHAA XKOHJAILral, .WyHHHT yuyli KyTH1a

2
"7y
aav
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XaMHiwa cys G6Vaamn: A nuauHAp nacrra Tymaérranuaa cyera 6o-
THO, aMopTH3auuaaanub TYXTainau.

Hummn sxruér 6yané 0axapuHul Kepak, HKKaja IWJIHHAP KYTH-
HHUT TyOW TeKHCJHUTHAAH I0KOpH KyTapuaMaryndua ty6u Emujimacu,
BOJAONPOBOA KyMparu Guplan Kyn oud6 1060pHARG CYB KyUaAH OKH-
susaMacuil. Huaunapaapiy Kya 6unan cypuija unug 6J0K apukua-
cHaaH yuKapub o60opMaciuK yuyH 3XTHET OyJuul Kepak.

Inannapaapiunr TEIMMKAapuAan CyB Kanjah OTHJAHO YHKaér-
ranura Kapa0 TypHIU, arap TCIIHKJap THKMJMG Koarau Gy.aca, 6yiu
aaopanTtra aiTiil Repax.

Yavawaap. Yoauanl HIUBHH MKKH KMmM GaxkapafH. ABBaJo o
MuRAop aunkaanagd. Byuuwur yuyn umaungpaap S cromop 6uaan
KHMipaaMaiianran KHAaHG xyAnaa M, UHAHHApPAAD CYBra TyAraHjiau
reltnyt KyTHuusr ty6unu P puuar 6ucian  ariapu oundaju Ba LIy
naliTla ceKynAOMep IOPrusHAajiu. B UWIHHApIAard CYBHHHI nacas-
érrau catxy BasusiTund 4, 5, 10, 13, 15 cex yrranga Kala KuanHaIM
(nniciopuMaappal Oupu CeKylaoMepra Kapa6 BakTud Oedruaaiiy,
HKKHHYHCH 3Ca B uuMauHApAAry likajara Kapal cyB CATXHHHUHL Ba-
SUSITHHA Kafa KUaanu).

Fopusonraa yxka BAaKTHH, BEPTHKAJ YKKa OKHG- YHKAETrau CyB
MHKIOPHIIE KYAnG rpaduk scamagn (UMAABAPIAPHHHT JHAMETPH
MabdyM, CYBHHIT 3U4JIHTH Oupra Teur aeG oaunany).

MuaauMerpay xorosra TYWHPHIATAH HYKTajsap opKaan KOOpAH-
ifaTadap GOWMAaH yTajuraH 4yH3MK YTKasuaagd. CyBUMHT OKHG uH-
KHII BAKTH XyAa KU4YuK Oynranga Oy uusHK TYFpH 4YH3HK Ofaaiy,
6y TYFPH UYHSHKNHIT BAKT YKHra OFMaJHK GYPYarHHUUHT TAHTElCH «
MHKAO0pra Teur 6yaaju.

o MHKAOPHHIII COH KHAMATH MKKaja UHJAHHAD YUyl XaM GHp XuJI
9KallHra HINOHY XOCHJ KHanul josuM. Ulyngall 6yaraHgaruia HuIHK
JNaBOM STTHPHIL MYMKHIL.

¢ HHEHI MKKa/ja UHJIMHAD Y4yH GHP XMJ 3KAHHra HIIOHY XOCHJI
KHANHray, KYTHUMNT TyOu énuiaanu (OyHAa UUAHHAPAAp Mauw Ty6H
TeKHCIUTHAAN I0KOPHPOK TYDHIIH J103HM) Ba yHra A LHJAHIAD OXHC-
Ta Tymupuaaad. A UWJIHHAP KYTHHBHT TyOura TasuuG BepTHKa.
Ba3HATAA TYPHIUH, B uMaunap aca 6yHaa A uuaupipian 1—2 ca
WKOPHPOK TYDUILH JTO3HM.

0J0MPOBOA XKYMparu OXHCTa OYHJAJAM Ba UMJAHHAPAADIHUHT CYB-
ra ryanmy Kysatu6 typudaagd. CysB nuJIHHApJApAard TellMKiapAaai
OKHG ketHO Typaau, Oynra Kapamaciad, K Haljiapian Tywmagrrai
CV OKHMH HKKaJa UMJIBHADHM TYAAHpa ojafguran OYJIHUIM Kepax.
Jlekinn cYB OKHMH XyJa Kywid 6YJMaciAurd XaM KCpak, ake XoJaza
nweipaap uafigaan6 keragw, 6ynra cupa iya kyiu6 Gyamaiau.
Phnaota usannap cyBra TyAraHg Ba 4yeTaapugan rtowu6 tikuiaér-
bonnra (MKKAa DMAMHADAA KaBapHK MEHHCKIAap KYPUUHO TypHIUH
seilM ) HHIONY XOCHA  KHarau, P puuarng Oypud KyTuumir TyOu
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ouMNaZH Ba Iy maiTAa CeKyngoMep [Oprusub tobopusann. Huck
xankara (miatdopmara) Gopu6 ypuarax naitia ceKyHiomep tyxTa-
THJIB N, .

MaardopManu unaunipaap (aucknap) 6ocub yragurad macoda-
nap 75—100 cu Gynazuran Kuau6 ypuatu®, yavaw nwnapn onud
Gopuaanu. Xap 6up macoda yuyH xapakar BaKTH y4 MapTa aHHKJIa-
Hal Ba yJAapHUNT YpTa KHAMaTtH TonmAamu. YTuaran (lixajgajzad
TomuAanuran) MacodaHunr BaKT ypTa KHAMATHNIMHr KBajpaTura
nuc6aTth xaMMa MacodaJgap yuyll ZOMMUH MHKAOP OYJAHIIH JO3UM,
sbin KyHpaary Mynocabar YpHHAHM OYJAHUIA JO3HM:

S,. So . Sn

E S ©

By K nncGaraapeusr ypra KufiMatd awukjiasagd. By Mugpopnunr
MKKHJAHTAH KMAMATH LMJMHADPJAD XapakaTHHUHT Te3faHHum Oy.aau:

a=2K= 3. (10)
CyBuunr OKu0 UMKHLI Te3urH
w=0V 20k (11)

¢dopMyaazan aHHKnaHagH, Oy epaa h-— cyB CaTXMHHHT LWJMHAD Xapa-
KaTH JaBoMujaru Ypra (apudmervk) OasanjJiMfH, g — OFUPJMK KyUH-
HUHT TE3NaHuILY, ¢ — Te3JMK Koabduuuentd. h mupop Oynpail Ku-
a0 apukaanaid. UWAHADPJAAPIHHF KaHya BakT XapakarT KHJATAHHHH
Onaran xo44a ylia BakT HMuuja Owud KeTran cyB YCTyHH OasdplIurH
‘rpadbnraan asuksadagd. ummuapuuar OyTyd Oananaswuru (y MabiayM)
Ouian oKu6 YHKKAH CyB YCTyHH OajnaHimurd sSIPMMHMHI afitpvacu i ra
Teur 6ysagu, IONKa mIacTHHKala OUMIraH TELIMK YYYH Te3uK KO3(-
duithenty (ruapaBamk Mabaymorsapra acocan) 0,97 ra rtenr ped omu-
Hnune Mymii; g - 981 om/cex®.

11 Ba o MIKAOPAapui Guarain X0jJa peakTHB Kyu muxjopn P=ua
opmysagan xucobnalb TouwaAM. My HH GWAraill X0nja PeakTHB Kyd
MHKAOPH

D = 4Km,

dopMyaaxan auHgnagagi. PeakTns Kyununr nkxu ycya Ouaan To-
nHAran con KuilMamiapu (yadaul xaTtoaapu coXacuila) 6up-Oupura
TEHr 6yAHIIM Kepak.

LnsngpaapHunr  xapakatd BakTuia a<g Ba vu 1wmaprnap-
wHHr Gaxkapumid: 1) DuaMHApAap xuMupsiaMail Typrauja youald Tonmmi-
tan o MURIODAAH yJap xapakaTjasadTtraH X0 yuyu Xam oiijananuu-
ra, 2) (11) dopmynagan TOMHTaH TE3;HKHE CYB OKMO UMKHILMHHHI HHUC-
OHi Te3.Mru jed xucoljalira HMKoH OGepajM.
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AJIABUET

C. . Ctpeakos, Mexanuka, «<Hayka», 1965, 111 Go6, 27-§.
C. 3. Xa

1,
2. altk nu, Ousnueckre ocHoBh! Mexanuku, duzmarrus, 1963, XVI 606,
126- §.

25-BA3HUGA
KOBYIIOK CYIOKJHKJAPHUHT HHIMHAPHK TPYBAJIAPAA OKV.Uix

Kepak.an ac606 BanaTepnadaap: 1) Kypuima, 2) $IuoB uiuiLiapy,
3 Tepuometp, 4) cekyidomep, 5) MHLIHMETPIH KOFOS,

Basngannnr makcaan: 1) cyB XxapakaTH MHCOJHAa OKHMJADHHHT
TYPJN XHATADHIH  TeKWHPHL, 2) KapIWIHK Ko QuUHEHTHHHHT
OKHMHE Xapakrepaaijauran MHKAOPra GOTJaHHIIMHY aHHKJIALL

Myxannuma. Bapua KoBywox CyloKJHKJap (Ba rasaap) xapa-
KATHIA OKHUMIIMHT MKKUTa Oapkapop typn Oyaanu, Oyiap aasunap
Ba TypOysenT oxum neimaanu. JlaMunap oxkdmaa rpyOanuur xap
naugal NYKTacya1a Te3JHK BEKTOPHHMHT TpyGa yKHra HOpMaa #yHa-
Janua TysyBudcH OyaMaiian., TypOysacHT OKuMMIa TE3JdUK BCKTODH-
IHNT BAKTra OOF/HMK paBHIUIa MyTTacHa yarapajuran Ba Tpy6a VK-
ra neprneHpMKyAsp HyHaaram TY3yBYMCH naijgo Gyaaan. By xoa
oKaérrai cylokauxk (Ba ras) KaTaMJdapuIHHT KYM apajaluniuura,
OKHMHHIT 06ab3H XKofisapuaa yiopMaaap Xochsa Oyauwura ojaub kxe-
najn. BocuM KyuwlapHHHHT TypOyJenT OKHMHH TabMHHAAG Typaau-
ray aliupMacH OpTaju.

KOBYIIOK MYXHT OKHUWHHHHI MYXMM XapakrepuctHkacd Peii-
HOoabOc coHu neb aTajdagurad YIYOBCH3 MHKIOD/HMP:

e=PY =
i Re=5= 4
Gy cpja v — OKMMHHHF (TPy06a KecHMH OVHrua) ypraya Tesnurd, r—
TPYOAHHHT HUKHM DajHYCH, 1 — MYXHTHHUHT KOBYINOKJHTH, [ — 3HUJHIH,
! = 1)/ — KHHEMATHK KOBYIIOKJIUK.

Re = 1000 raya xamma CYIOKJHK Ba rasjiap OKHMH JaMHHAp OKHM
6ynaan. Re = 2000 Ba yspam 1oKopupa okuMm TypOysent Ginagu. Re
e 1000 man 2000 rasa Gyaran KuiiMatnapd cOXacHia OKHM TKHH-
un Gapkapopmac pexkuMaa 6yiaiu.

TpyGanuar yun GHaan YHHHF OMpOp KeCHMM opachjard GOCHM Kyu-
naphuudar Ap  GapKHHM  MaHOMETDMK  HaiijaH  ¢ofijanannb  Y.ivam
MYMICHH: :

Ap ='pgh, ‘ (2)

Oy ¢pAd p — CYIOKJIHKHHET 3HUAMIH, g — OFMPJHK KYUHHHHI TC3.1aHH-
i, I — ManoMeTpary CyIOKIMK YCTYHHHHMHT OanamJJIuTH,
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Bakr Gupaurd nuvja tpyGajaH OKHO YHKAETTaH CYIOKJMK MHKAOPH
Q OCOH VJIMAHMINH MYMKWH:

g=nru. @)
Ap Ba ¢ muKaopnapHd OHp BaxTAa yauaul wy Basudajga Kyiusiran

Macasa’lapH¥ TEKIUHPHIIFA UMKON GepajH.
(1) Ba (3) Tenrnamanappan Re uu Tomamms:

) Re = Jt'Vr (4)

TpyOauuur yauamaapn sbTHOOpPra OAMHCA, HIUKAJAHKII KYyUapHHH

CHTHII YuyH 3apyp Oy.rau GOCHM KyuJapr afipMacd KyHHAarH Ky pu-
*HHIUgA H(OJaNaHHLIM MYMKHH:

L1 =

AP—"p',.‘"Q‘PU, (5)

6y epaa [— TpyGauHur , y3yHaury, P — yi9aMcH3 MHKIOp (KapiuHiHK

KO3DPUIUenTH).
JlaMHHap OKMMHHHI KapUIHJIHK KO3(pQHUHEHTHHH 6y TCHIJIama-

nan dofiasandl aHUKIam MyMKHH. JlaMuHap oKUMJa OKHO uMKa-
€rran cyiokauxk Mugaopu Ilyascihar cdopmynacupan auuxianajiy:

__artAp
T (6)
(4) — (6) Tenrnavanapuan:
16
V= Re )
(2) Ba (6) Tenrmavanapgan:
“h 8yl
q wr'pg’ ®)

(7) Ba (8) renrnamanap samHnap OKHMrarina KyvIIaHHIIa H.
TypOyJent, OKMMIa KapIMAUK KO3pGHUHEHTH KHiiMaTH KyhHjard
aMnupyK GopMyalaH anuKaHaAM:
P = 0,133

‘/ Re 9)

Kypuamaunur rascndn. Mukn 103 cuaaHk 6yarad xap Xua xua-
MeTpJAH yYTa UMJAHMAPHK xe3 Halllap yMyMHH acoCra MOHTaX KUAH-
HKG, rOPH3OHTA] BA3WATIA ypuarnaran. Hatnapuuur yavamaapu
KypuaManuur ysura ésul gyuuaran.

Boaonposon cysu uuiaur 6unan B yunu naiira (1 pacu) Oepu-
nann Ba A yumpan unku6, D yavuor wpumvra tykunazy. Cysuunr
WAMLINA HHFMJHII BAaKTH ceKynjgoMep Ounau, tTeMmneparypacH T rtep-
MoMmeTp OujaaH anugianagu. C wuma pall MaHoMeTp BasH(acHHH
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160 MEXAHHUEKA .

Yrafan. Ilnma nafinarn cys caTxuuuir A 6ananaanrn M mkanara
Kapa6 canaaann; h Ganananauk ! ysyuaukaa Gocumaapuunr (2)
hopmysasan anuggaHanuran ¢apgunu Gearaaaiau.

Vayawaap. Masoverpaaru CyB CATXUHHHr A GanaHAJNTHHKH Ba
OKHM Te3JHMI¥ Xap xua Oyaranga capdaanran CYBHHHT ¢ XaXXMHilA
XaMMa Haitiap yuyn Vagam nosum. Xap 6Hp Ha#l yayH h Mugaopun
lieua MapTa Yauaul KepaK.Iurn Ba YHYW {3rapTHpUMl dwerapanapi
KYPHAMANMAT Y3una xypcaTnb Kyhnaran 6ynaau.

Yauawaa xKyla nyXTa dliail Kepak: Y/JI40B HAHWH OKHM TArura
Kj‘ﬁmlran naiitia cekyuniuomep IOPTH3WIANM BA HAMII OKUM Taruiau

oo Kyhuarania cexysgomep tyxraruzagu. Cys capdu HKyna Kam
(h Ba r HHNT KUMMaTJapu XKyda KHYHK) Gyaraiga cyBHd Kynpok
pakT Tynaam xkepak. ORKuMHUMHr crauyoHap Oyamiuura, svitn Gup
Taxpuba JlapoMHia MallOMETDIArH CYB CaTXM y3rapMaciurura Ka-
pal TypHIL JO3HM.

XaMMa naijgapra TeruuLIH yayaumiap gaTHxkadsapn rpaduk pa-
BHILJA TacBHpJAalHWH Ao3hM. AGcumccanap Ygura 6ocum apgu
MHRAOpHIHN h YCTYNIIUIT CH JapH xHcobuaa, opAHnalaap ykura
CYBIHHT g XaXMuN capdunu cmb/cex xucobuaa Kyuma;m Macwira6
ydyaaa Hafl yayn Oup xua GY.HINE KepaK, xap OUp nafra Terduuiu
HYKTaJapuy 4aJkallTépud 1060pMaciuk yuUyH yaapHu Typanua 6e.1-
rujam JO3HM.

h muxaop kuiimard xyila kdaunk Oyaranza (JIaMHHap OKHM)
yuaqga nail yuyd TysuwJirad rpadukaap uHsuKHit GorgaaHHin OepHIUH
Kkepak. Tyrpn uusukdapuuur orMajuru (8) TeursaManapm anux/ja-
Hajau. :

DKcnepHMenTan 4M3HKJAPDHHUr GOMIANTHY KHCMJAapUHH (JaMH-
Hap OKHMJiap) HasapHil YH3WKJAaPHHHT GOULIallFUY KHCMJaapn Gujay
TaKKocAall YAyallIapHUHT TYFPH YTKA3HATAHJMIH TYFPHCHAA XYKM
IOpUTHINTE UMKOH Oepanu. Vauauliap HaTHXalapHHu yyana uah
YUYH Y4Ta 4Yu3uK Oujan sMac, OaJky OUTTa 4yH3HK OHAaH TacBUp-
Jawl MyMKHH, DyHHHT yuyi- yJ9OBCH3 MuKAoOpAap rpadHruuy,

M

1- pacm.
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26. ASPOAMIIAMUK KAPIIHJIMK KYUJAPH BYJITAHJIATH XAPAKAT 1(’.}

yygonud P = f (Re) unsuk rpapurunn sicam kepak. Re nuur kuivar-
aapu (4) dopmynaaan, P Hunr kuiimataapn (5) dopmysagan XucoGaab
Tonunagy. Jlamunap oxum Gyaran xoaa Xamma Hykranap (7) Tenr.ia-
Ma Ouian Wpofasanafuran OHNTTa UM3KKKA (Youaul XaToch coxachia)
tywagu., TypOyJaeHT OxMM yuyH Xocua Oyaammuran rpaduk (9) TeHrsia-
Ma Ounan uQoRaIaHaRHraH YH3HKKA AKHH YKAHMra HIOu4 XOCH) KH-

JIMII MYMKHII. !
AJABUET
1. C. 9. Xanhikuu, OH3HUCCKHE OCHOBH aeXauukn, dusmairus, 1963, X\'T 6o,
127 §

2: C. I. Ctpeaxos, Mexannxka, «Haykas, 1965, X1I 606; 100, 111-§.

96-BA3UGA

APOIMHAMUK KAPUIMJIUK KYWIAPH BOP BYJITAH XOJJIA
JKUCMJIAPHUIIT XAPAKATH

Kepaxkau ac606 Ba MatlepuHaadap: 1) xypuiMa, 2) cexynjiomep,
3) MHAIMMET|VIH KOFOs.

Myxaauuma. JKucMaap xaBoja xapakar Kuaranuia 6y xapakar-
ra XaBo KapuUIMIuK KypcaTajau. Kapmuiuxk Kyuunuur okum Gyfinua
AyHaaran TySYBUHCH NewoHa KOpuusuk AcG ataiaid. [Taacrunxka-
HHMHII X@BOJIaTH TE3JHIH KHUMK Oy/ranja 0y KapuiHiuk Te3JHKKA Ba
IJacTHHKA IO3HIMHT Te3JMKKa mep-
NEHJUKYJAP TCKHUCAHKAArd NpoekK-
uHsicira nponopuuonan 6yaanm.

Kypuamanuur 1ascudpu.  Ky-
PHJAMAaHMHT cxeMacH 1- pacMaa ked-
tupuaran. ¥Ysura BC naacrunxa
Ba D xamnma E oxaap MaxkamJaalls
ran AB cTep:KcHb ropusontasa yx-
na (moawMnmHukAapna)  ahaasa
osnaan. [Oxaapn Ba maacTuukacu
6varau cTepxenb YKia MyBo3anaTt-
Janras.

M umaunppra un ypanagu, Gy
UIHMHT  yudpa P ook 6yaagm; Oy
I0K nmactra Tymaérraliiga niaacTHH-
KaJd  CTepXKelnH aiyiantupagu. ]
Byryn cucrema wmraTuBra ypua- ]
Tyaray, 6y IITATHBHHNT 0K GOCHG
yraguran Macoda  yauanamguran .
wxanacu Oop. Ykka paguycu M 1- paca.

| N

1] <Pu3BKanaH NpakTHKYM
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162 MEXAHUKA

LHJIHHAPIHKHAAH KATTapok Oyaran siHa Golika Gup UHJAHHAD YTKa-
sparan (6y uaAHHApP pacMAa kypcaTHiMarad). By xoa numacruuka-
LHHT alJaHMLI Te3JMrHHM (MOjard) OuTra lokpan ¢goizanauué ys-
rapTupuigra BMKoH 6epaad. CTepXKeHAarH OKJAap YHHUHI HHepLHs
MOMEHTHIIM OLIMPajH; HATHXKajla XapakaT BaKTH OPTaLH Ba BaKTHH
HHKPOK {WIYyamira MMKOHUSIT TYFHAAJH.

AB crepxeHnu y3unuur 6yiinama yku atpoduga Oypu6 miac-
TUIKA WYHAAH BA3HATAA MaxKaM.1a6 xyAumapuku, OYHA2 naacTus-
Ka P 10K Tabcupiu OCTHAA XapakaT KMATaHHJa yHUHT 3appaJnapil
YH3HKHA Te3JAHTHIHIT BEKTOPH NJAACTHHKA TCKHCAHTHIA HOPMaa €KH
napasien Gysann. Bupuuds Xonja NJACTHIKANUHI ACIIONA Kapulu-
JHrH Katra OYAa]H, HKKHIUH X0J1a NelloHa KapIIHAHK KyAa KH-
unK Gyaann.

P joxHHir Maccacu Ba UMWJIHHAPAAD PaAMyCJAapHHHIT KuiiMaTaa-
PH KVpHAManuNr ¥3ura é3u6 Kynuaran 6yaaan.

Haszapusicu. [Toammnangaapaari HillKaJdanuil KyuJapuny, 10Kaap
Gunan CTePXKEHHHIT X4BOra MUIKAJAlMIL KyuJapuuy sbTHGOPra o1-
Maran Xx0.17a, CHCTCMAlIMHI XapaKaT TeHrjaMajapHHu KyHuzary Ky-
pinnuia €3ui MyMKHH:

ma=mg—T,

do (1)
J—(F =Tr —'C(l),

6y epa #: — IOKHHHF MaccacH, J — KYPHJIMaHHHT aillaHyBUH KHCMH-
HHHT MHEpUMS MOMEHTH, 7 — WIIHMHT TapaHTiMiH, r— UMAMHAD pajuy-

CH, @ — 10K XapaKaTHHH(T Te31aHMIUH, & — OFHUPAMK KVYHHHHI Te3sa-
(O] o o

HHILH, %t — Oypuyakuf Tesnanul, @ — Oypyakuii Tesnnk, C — naacTdu-

Ka IeIlOHa KapHJMIH MOMEHTHHUET KOs¢QuuuenTH.

(1) Tenrmamanapaan Gypuskpii TESNaHEIIHM TODAMH3:

dw
Oy epaa
__ mgr
= mr T )
c
B= mrid’ 4)

(2) Tenrnamapan KucMiap (mJIacTHHKa Ba HMAACH I0K) Xapa-
KATHHHHI Te3JaHHUILJIAPK TE3JNMKKA OOFAHK 3KaHH KEJIHO uHKanuu.
Arap nnactunka CHpTH allaHMII TeKHCAUTHIa GYica, y xoana C=0
ne6 dapas guau6, (4) sa (2) TenrnaMajapaan OMaCTUHKAHHHT J0U-
MiLi
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26. A3POANHAMIK KAPINIIK KYUJAPI BYJITAHIIATH XAPAKAT 163

do

at == A —= conist (5)
TCWIAHWI GWiaH aBNAHKMLLIHCHRE AunKaaiisia. P ooknuir f, BakT HuH-
na Gocu6 Vraguran h, macodacimn Gnaran Xo.ala A e TONamMH3:

— 2}10
g (6)

Yumymuit xonna (apuu C == 0 pa) aliiannul TE3MTH  OpTaaM, JeKHH
3.0 KaTTa JOMMHH ©p,x MHKAOPra HHTHAIHM. Dy TeanHkuHur K-
MAaTHHH Te3auK Oy KufiMaTra erran NafitAan Oownnab tessanuil Ho.ara
TeHr GVJMIIM Kepak, JeraH IUAapTAaH TONMII MyMKHH. ¥ BakTAa (2)
TEHIJa:aJaH Opgx HY  TONAMHS:

ol >

Opax = (7)
TMactra rymaérran P IOKHHHT MaKCHMaJ Te3JHrH KHbmat Kyidinia-
ruua Gyoaau:

A

Pox= T B @)

IOk Gocn® yraguran A macoaumur f BakTra GOFJIaHHII 3TDH YH3H-

FH, S'bHA A = f({) 5TPH uM3HK SKCIEPHMEHTAT PaBUUIAAa XOCHA KUAHN-

Iu 1e6 dapas talinMK (NAacTpokka Kapadr). By arpu YMSHKHUHL TYFPH

KHCMHTa YTKasuaraH YPHHMAHUHT ¢ OFMadHK Oypuard TaHreHCH IOK
TYIMIUHHUAT MAKCHMAJ Te3JHCH KHIMaTHra TaXMHHan TeHr GViaiu:

Upax= tg 9)

(8) Ba (9) reuraamaaapjan B nu Tonamus: N
A

B= rtga ‘ (10

Vawawaap. I, [InacTHaKann YHUHP RelIOHa KapHIMJAHTH MaKcH-
Maj 6Yaaauran kuau6 ypuaraaaad. Crepxennuur aflaanym yxuga
MyBO3aHaTIAHTAUAMIY TeKIWHPHO Kypuaaau. Kuuuxk paauycan umu-
JHHAPra MOHM ¥pamu ypamura Terud TypaiuraH KHAHG axuiiniab
VYpajanu. P IOKNMHT NacTkyd KUCMH (TyGH) WITATHBAATH IIKAJaHAUTD
HOJIMHYK GyIBMH OMIan OUp caTiia TYPHINH Kepak.

2. IOxnunr 6up Kanya tafiuH A MacodadaapHu Gocub yruiuu
YUyH KeTraH BaKT CceKynaoMep Ounan anumkiaunapd. by macodaaap-
HUHT Y3YILIHIH Ba COHM KypH.aMajda kypcaTHG kyinaran 6ynaan.
Oannran mMabayMmoTJapra kKapal rpadux scansaay, Gyuua -aéounc-
cajap ykura { BaKT, OpAMIaTtajnap ykHura k macoda xyuuaamil.

3. bynnan xeiiHH mJAacTHHKa mewIolia KapIMJAHIH MHUAMaa 6Y-
Najurag KuAu6 ypHatunaau, OafuHrugaruiex, 6ynga xaM IOKIHIL
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164 MEXAHIIKA

Nap xua macodara (yaap KypuwiMaia Kypcatub xyduaran) ryd-
HINT KeTran BaKT YJavaHagy.

4, Ilnnp karra paguycau UuauHapra ypab, I0Kopuaa VyTKasui-
rai yayainaap sina rakpopaanani.

Ii=f(t) arpn Yu3HKAAPHHHT TrpadHKIAPAHE MUIIUMETPIH KOTO3-
Aa OHp XHA MacuitTab funan scaw A03UM.

TenraamanapHuHr mapamerpaapuHi xucobaaw. Xuco6iuu Kyiu-
narn raprufxa oan6 Gopuul Kyaain:

1. ho Ba fo Hunur 6Mp Kanua yJavawian oNMUrail KHAMAaTIAapHHH
(6) ¢opmyaara kyin6, A Muxaop xHcoGiaa6 tonuaaian. Kearycuaa
6y MHRIOPHMHr ypra apudMerux xhAMaTHAaH Qoligasanuir Kepak.

2. h=J(!) rpaduknan o GypUaKIUHT KHIMATH TONHIAIH.

3. (10) ¢opmynanan B MUKIOp aHMKJIaHAMH.

4. (3) dopmynanau J wHHT KuiiMaTu xHco6iaal yHKapUIadH.

5. (4) dopmynagan ¢ofinanannd, C MuKiop xHco6aa6 TonuaagH.

[TapaMeTpaap HKKH X0J Y4yH, uYHOHYH IOKHHHT KHUHK pajHyCaIH
SHJAMHAPIAH TYIUKINH YYYH BA IOKHHHI KaTTa pagHyCcaH LHJIHHAPAAH
TYIIKHIUM YYYH aHuKjaaHany, J HHepuusi MOMEHTHHHHT Gysapaa aHuK-
JanaguraH KuiiMmaTiaapu 6up-6GHpura TeUr Gyanilk (§/valn xaToJdapu
coxacuaa) kepak. IOKHUHT Xap XuJ pajHyCian UMJANHAPJAapAa TYLIH-
wunary Gollka napaMeTprapHHUr KHHMataapHHu Oup-6Gupura co-
JHITHPHO KYpHII Kepak. ,

Kymwumua. IOgkopuna afitn6 yTHAraHuaex, alfaanum Te3JHPHHHHT
SHT KaTTa KulimMatd Takpubuitnup. Jlapxaxukar, (2) TenraaMaHH
Kyfiuparnua ¢aaMus:

do 1 d(A—Bw) _
A— Bo -

t = 0 Gyaranpa Oypuaxuii TeanHk o = 0 skanuHH 3bTHOOpra OJHG
HHUTErpawiaragfa, [ak,a aJMalllTHPULLIAPAaH CYHT KyHHIATHHH TONAMH3:

w=%(l — e —Bh),

Bynnau xypunu6 typubauKy, @ GYPUaKHA Te3NHK Y3UHUHT MAKCH-
MaJl KHIIMAaTHra acHMITOTHK paBHWIA AKHIIALIKG 6opasy Ba {= oo
Gynrangaryiia MakKCUMaa KHAMaTHra TeHIVIauiafH.

lHlyns Tabpkunnal yraMu3ky, Oynaai Typaaru GOFIaHMILIap Kyn
yupafign, Macanas, Y3HHAYKOHA Faatard 6yaran 3aHXHpia TOK Ky-
UINIMIE OWYBHM €K KOHACHCATOD 3aps/ilaHraifla YHHHT KolllaMmaJa-
pijlary noTeHuuaanap afHpMacHHUHr OWYBM acCHMIITOTHK GOFaa-
winsapra oxH6 Kejaau.

ACHMNTOTHK paBHIIAA y3rapyBud MHKAOPJI2D KaHYaJMK Y30K
WAKT Ky3aThJca, IUYHYAJHK auHK Tomuaagd. bus rtekuwmpaérrag
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27, TYORAAUTAL CUCTEMAAAPHITHT XYCYCHM TEBPAHUIIAPHY 163

Xodsla unaard oKk 6oci6 Yraauran macoda Kauua xarra 6yaca, afi-
Jannw 6ypuaxHil TETHIHIKNT MaKCHMA KHAMAaTH [yHya aluHK TO-
nHazu.

AJABHET
1. C. 1. Crpea KoB, Mexauuka, «Haykas, 1965, X1l 6o6, 112, 118- §.
K¥IIMMYA ATABUET

2. 9. B. Beabnosnu, Beclas mareMaTHka AJa uazHialomux, ®OH3MaTria,

1963, Vl Kuem, 7-§ VIII guew, 5-§.
I'' Kanamuukos, Diaekrpuuccereo, «Haykas, 1964, 1 6yanm, 7- 606,

3.
80- & II 6Sf.me, 9- 606, 107-§.

27-BA3HDA
FY)KJIAHFAH CHCTEMAHHHI XYCYCHH TEBPAHHULINIAPMHH YPFAHHLI

Kepaxkau ac606 Ba MmaTepraaaap: 1) upyxunaiap Ba 10K7ap Tymiamy,
2) KOBYIIOK CYIOKTHK KYHWAraH wjuil, 3) cexyujuomep.

Hwpan xytuaran Mmakcan Xycycui
FapMOHHK TeCGpallMIJIapUuHT 9HT CO/LIA
xoau Guaan rTanuwuuiaup. By nwja opy-
KHNAJAM  MasTHHKIHHT  TeOpaHHILIapy
ypranuaanm; xasona 6y te6paHHILIaPHH
cyuMmaiiay ne6 xucobnamw MyMKuUIL.

K.punamanunr raBcudu. Kypuama |
mratusaan néopar 6yaund (1- pacM), yn-
ra OFMDJNTH Xap XHa 6y.ran iokaap xap
XHJ IIpY)KMHajapja raamMa-rajjai ocu-
aajgu. [rarupuunr mkanacu Gop. llu-
[a MANINra KOBYIUOK CYIOKJIHK KYHHO N
Ky#uarail. ' 1- pacu.

NN

I- matux
IpyXyHaHUHT KATTHKJIHMK KOSQDHUUEHTHHH CTATHK YCYa
OuJaH aHdKJaLW

ITpyXHHAHHHT KATTHKJIMK KO3((HUHEHTH k2 HHU CTATHK ycyn GH-
JaH aHHKJall YYyH, MpYKHHAra OFUPJMTH MabayMm O6yaray P oK
OCHJTanja NpyKHHAHAHT 4y3HJANIN y3YHANUTH [ yadaHagn,

k= P/l
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166 MEXAHMHKA

waptaan k tonunamu. Xap Oup npyMKHHAHHHT qysmmm Y3YHJIHIH
yuTa Xap XHJ 10K oCHO KyHuHO VayaHazH.

2- maux,

MpyxuHaan MasTHAK Xycycuit Tebpanunuiapd RaBpHHHAT
10K Maccacura GOFTaHUUIMHH TONMHULI

Ipyxunajy MaATHHK XycycHH TCOPAHMIIJIADMIMHT  KAaTTHKJIMK
koadpuunenTy £ 6yaran 6utra NPyXKHIAra xap X1 10K OCHJATaHAa-
ru T paspu yauananu Ba T2 HUHT m 10K MaccacHra OOFJalMil rpa-
dury scanain.

T nu youann yuyn oK MyBOSSHdT BasuaTnan 30—50 mm uersau-
THPHJIAJH Ba MasTHHKUMIT n Ta te6paunmura (n=10—20) kerran
{ BaKT cexyHaoMmep 6HJaan Yavanain.

T muxgaopun T=¢/n MynocaGataaH auMmkaanauu. T 1M aHUKPOK,
TORMIN yuyil GMp Heua MapTa yJayall Ba ypTaua HATHXKANUK OJHIL
JIO3HM,

3- Mauly

MNpyxunann maaTapx xycycuil TeGpaHMINIAPHEHHT NPYXuHA
KarTukaurura GOFJaHHLIMHY  TORMMIN

[Mpyxunaau MasTHUKIHIT Xycycuit Te6pannwaapu T paspu afiiin
6up 10k (30—50 2) ocuaray xamMa NpYXKUHAIap VIYH aHHKJIaHAIH
Ba I? yunr k£ ra Gormauyui rpaguru scanajy.

Cucremanuur TeSpanMiiiaap JAaBpHHH Ba IOKHHHT MAacCacHHH Oujran
X044 KATTHKMK KO3bduumentuun £ = 4n’m/T? dopuyaaian Xxucoo-
nal TONMUI Ba VHM CTaTHK yCya OWAaH TONMAraH £ KaTTHKIMK Ko3dh-
(OHIMEHTHTA COAMILTHPHIL JIOZHM.

4-mauir

NpyxuHaIn MasITHHK CYHWINWHUHT JOrapRMUK NexpeMeHTHHH
BA wKanandl koafpuuuedTy () HH aHMKAaW

[Mpyxuiann MasTiuK CYHUIIHHUAT § JorapuMHK JeKpeMelTHHN

ANMKIAWl yuyn /M MAcCCaiH 10K MIMIILATH CYIOKIUKKA TYIUMDHIaLn
Ba T reGpanuuiiap ABPUIM * BA aMIUIHTYRa §3UIIMIT GOl TaHFHY

Kuitatunnnr 10%ura kamaiiranuraya, svin A, =0,14, 6yaranura-
g YTran ! BaKTHH yJa4aHand.

Mugznopaapuu GomiaiFHy aMIANTYAadapuudr 6up nevya Kufima-
™ (70, 50, 30 M) yuyH yauam Kepak, OyHAa aMIVIMTYNAHMHT Xap
6np kuiiMmatuna 7 Ba f yu Kamuia Geml MaprajaH YJuaml TaBCUs
ST,

Yauaw natuxaaapura xapab JorapuGMHK AeKpeMeHT

__T Ay
a—?lnz'
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“H IESOIIAHC XOANCACHIT BYPAJIMA MASITHHKIA YPTAHULI 167

mviocaGataan auuxnanagu. $ un tonu6 Oyarawaan cyur & = /7/2m
(popMyianal HUIKadanHm KYUHHHHE 7 KOI(HUKEHTH anMKNaHaiu.

AJABMET

. C. TI. CTpen xoB, Mexaunka, «Hayxas, 1965, X1V Go6, 123, 124, 126- §§.
2. 3. Xaikun, OuUsHieCKHe OCHOBH MeXxauyky, OHIMATING, 19(»3 XVII
606, 1356—137-§.

lon

28-BA3H® A
_ PE30HAHC XOIMCACHHM BYPAJIMA MASITHHKIA $PTAHHI

Kepakaunac6o6 Ba MmaTepHanaap: 1) ac606, 2) cekyniomep.

Mykannuma, By Basudana Bakt Oyitnua rapMoHHK VY3rapysud
TallKA Kyd TABCHPH OCTHAArd OypaiMa MasTHHKHHHT MaxGypuit
1e0panuuiIapy ypranuaagd. By Xonga xapakar TeHrjgaMacu

Joc=-—ka—hc'c—{—Fosinp1 1)
KYpHHHILHAA EsuuInd MyMKHH, Oy epfia J — MasTHHKUMHT HHEPUHs MO-

MCHTH, 0— OypyakHil Te3nauuul, % — 3JaCTHKJIMK KYUYH MOMEHTHHHHT
AOMMHICH, O-—MAATIMKHHHE MyBO3aHAT BasUsTHMaH Oypusum Oypuarh,

h—nmxanaunm KY4lapd MOMEHTHHMHI JOMMHICH, a—-éypuamm Tes-
JUK, Fy— TallKH KYY MOMEHTHHEHT aMIIUTyjacH, p—O6y KYYHHHI LMK~
JIMK 4acToTacH, ! -— BayT.

Dy renr.iamManuHr TYAMK euuMH

o=Ae “cos (058 - @g) - Bsin(pt - ) 2)

Kkypunmunia G6ynanmu, Oy epaa 6 = h/2J, o=V (k}J)—06%— xycycuit
TeGpaHHILIap vacToracH, A Ba @e—xycycHii TeGpannuapunur GouiaH-
FHY [APTJapAal aHHKAAHAJMraH aMInTyAacl Ba ¢aszacH, B—wmaxkGy-
pyit TeGpanyLI 1ap aMIABTYAAcH, @—MaKOyphil TeGpannuizapaary (pf -+¢)
cHipKHIn ¢asacH Ousad TalKH KyY MOMEHTHHUHT p! (asacH opachiaru
Gasasap dapxu. Dy muxgopaap (1) TeHrsamaiuur napamerpiapun Opka-
JM aHuK7aHaiu, A Ba @, 3ca OOULIAHFMY IU2PTAapAAH aHHKJIaHap SAH.

TeGpanniuiap Comnanrangan OMp 03 BakT yrTray, Xxycycuil rebpa-
HuIMap cynum Tydahan fyKoaanm, dakar

o = Bsin (pt + ¢) ®)
MaxOypuH TeGpauuuijiaprusa KonamH, Oy epaa
—3 Fo y
J Y (02— p* 4 46%? (4)

www.ziyouz.com kutubxonasi



168 MEXAHHKA

2p 8 k
t Y —_, = .
v G V J (5)

Tamxy TAaLCUPHHHT YaCTOTacH XYCYCHHl TeGPAHHILIAD YACTOTACHTa
sIKMRJaragfa TeOpanKiuiap aMOJMTYAacH cCluyBu (4) TenrsiavagaH
KyprHanu (6 wmmr xuiivaty yarapmac Gysramja). Pesonanc 103 Ceprau-
Ia (p?= 0*— 26%) maxOypuil TeCpaHMIINGp aMIJMTYJACH 3HT KaTTa
KHiiMaTura spumiagu. CYHHII HaKajap KHuuk GYuca, MaxOypHii Tel-
panHuIAap aMIAMTYAACHNHDT TAIIKH TabCHP "WacTOTAcura GOFIaluul
3TPH UYH3HFH — QMAAUTYOQBUL PE3OHAHC 3ePu HUBUFU UIYIYA THK-
POK KyTapHJaHG, THKPOK TyIIaJIH.

(O) Tenrsamapan Kyhuparunap kypunapm: 1) p&we Gyaranaa ¢ nunr
KHINaTH HOMTa SIKMH, SIHHH MakOypHH TeGpaHMIIMMHI CH/KHIL (asacH
Ouhan TaulkH KyunAnr dazacH jespad 6up xua 6yaamu; 2) pre
6yaramia @ — n/2 GyaagH, AbHH CHDKUIN (a3acH TAIIKH KyYHHHT
thasacHaan uopak paBp opkaza Koaaiw; 3) p > Gyuaranga ¢ HUHT
KHAMATH — U ra sIKHI, s’bHM CHUDKHII (pasacH Tawkd Kyd ¢pasacuian
SIpM laBpra OpKaja Kousaj.

Cyuum nakanap xuuunk 6ymaca, cHiKum asacuiuir TalWKK Ta'b-
CHD yacToTacHra OOFMalluul 3TPH UH3HFH, S'BHU HaA3a8ul pe3oHaHc
fepu 4u3ury MyNUaANuK KCCKHIL Y3rapaju.

Basndanan kyTtuaras Tynna-tyFpH  Makcaj aMIVIMTYJaBHH Ba
dazaBuil pesouanc srpu UN3HKJAaPHHH 3KCIEPHMEHTAA OJMIIAMP.

AcGoGuunr tapcudu. HMnnrarwnaanuran acGobpunr cxeMacu 1-
pacMmia keatupuaran. BypaaMa masaTHuk ropusontaa O yk arpodH-
na ahnana onaaurad A Meraaa xangazan ubopart. Uly yxaa B pu-
yar xam afiiana ojagu. MasgTHHKHUHT YKura Ba puuarra C cnupad
opyxuna Gupuktupuarag. Puuaruuur yun D wartyn opkaau £ skc-
IICHTPUKKA - OUpuxTHpuaraH. £ sKcUeHTpHK aca M peayKTOpUHHT
nuckura Ypuaruaraun. Peaykrop Gdp Tomoura aijaHranujga puyar
reGpanu6 typazau. [Ipyxuua tydaitan masruux xam Oypaama tebpa-
HYILAap KHJalIH.

DKCUCHTPHK Ba pefyKTop IHCKHHHNT alJaHHW YKH OpacHAarx
macodanu Yaraprupub, pUYarHUHr TedpalnIlAapy aMILIMTYAacH ¥3-
TAaPTHPHAS/TH, SBIH TAWIKH KY4Y MOMCHTH TeOpaHHULIaPHIIHIT aMIlJIH-
Tynacy, OGuno6apun, MafATHHK TeOpauMIJapuHUNT aMILIHTYAacH
yaraprupuaaiu. by aMnautynajsapHunr Katrajguru N mkanajaas cail-
THMeTp XHCOOHja Jauanajiu.

Penykrop pacMia KypcaTuaMmaral 3JeKTPOMOTOpra KyIHHJTaH,
Morop saXupuHulr Kapiinaury (peocratH 60p) ysrapranja yHuur
siIaniuIapy COHM y3rapaau.

MastTuuKiTHur CYHHIUMHM KYYalTHPHIN Y9YH 3JIeKTpOMaruur (y
pacMia KypcaTuaMaran) uilJlaTHIaAH; 6y 2J1eKTpOMACHTHANT KYTO-
JUIPH Opaclila MasiTHUR XapakaTt KHaagd. DJekTpoMarHurtra ysrap-
Mic ToK Oepuaad, 3alXHupra aMIepMerp Ba PeocTar vAaaHaiu,
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!i1eKTPOMATHHT 3aHKHPHAATH TOK KYUHHH Y3rapTHpHI Gu/aH MaaT-
HUKIIHE CYHHIN MHKAODUHH Y3rapTHPHLI MYMKHH, YyHKH Maruur
MAIONNAA XapaKaTJIanyBuH MasATIIHKIA YIOpMa TOKJap XocHa 6Y-
JAAN.

I- pacy.

Vmuamaap. 1. AMnauTynanuit 3rpy uH3HKHH OJHuL
Mastauknuar §3 YKI atpoduia 3pKMH afilaHUIONFa HMILOHY XOCHA  KH-
JIMHAZH. DJCKTPOMATHHT 3aHXHDH VJAH4AH, PCOCTATHH Yukapa GOpHO,
TOK KYUH KypcatHO Kyiujran OHpHHUM KHAMATHra Kalap OLIMPHJIAJH.
MasaTuuk  KuYBMKpPOK Oypuakka OFAHPHAHG YHMHT K PCaTKHUMHHIIT
HIKanafary BasHATH KY3atH6 Typusaf¥. MasiTHHKHMHT TeOpanMuLiap
Jappun T Ba xycycuil TeOpaHHIIAPHIMHT LUKJ/IHK 4aCTOTaCH 0 CeKYHAO-
Mep épAaMuia aHHKAAHaiM. MasTHMK OFMIIIAPUHHHT X5, Xa, ... X,
MHKJOpJapH TYJAHK Aasp opkanu Ocaruaadaiu. In (X ,/x,4q) = 8T dopwmy-
nagan Qoiigananud, & cyuum KoSQpHUHENTHHHHT KHAMaTH Xuco0.1a6
TONHABAN,

Dyuaan cyur suekTpoMoTop saiekipt ynanaid. PeoctaTHd uHkapHs,
MasTHHE TeGpainaapuinr Kapop tonuuing Kytu6 rypinain.  Max-
Oypuit TeGpamuginapuinr  9r KaTTa  amiantyiacn ronnaiy. Puuar
KYpcaTKHUHIMHE Kaafarn xapakarira kapa6 rypuiaas. Cekynpgomep-
Jan goigananul, Taulky TabCHpHIIr (PHYArHINr) amisinTyAa Sur Kar-
Ta Gysapuraiiary IHK/JHK YacToTacl aHukMaHagH. Oanuran MabJiymoT-
Japra Kapad, p*= w?— 28* dopmysna TexlHpHIAIN.

Tawxku Tabeup uactoracy Guan TeOpaHHLLIAD aMILIHTYJacd-
HUNT AHa OATH XydT KuiiMatu Yavanaau. KwuilMataapnuur yyra
Ky(PTH MagTHHKUHHT XyCyCHH uacTOTacHiaH KMuuk Oysaran yacrora-
Jap YUyH OJHHMLIM, KOATaHl yuTa XKy(QTH XyCyCHH yacCToTajan xarra
6y.iraH yacTorajgap Y4yl OJMHHIIHA Kepak.

Bynnman cyHr saexkrpoMmarinutra Gepuaaérran TOK Kypcaruarail
HKKHHUY KuiiMaTturasa kaMaWTHpWIadu Ba cyHuUl KOI(DHIHEHTH
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Rittkpok 6Viaran xoagard re6panuiiaap pexkuMura oux MabiayMoT-
NI EHHNHEIN

SOKCnepUMeHTAaN TOMMATAH MabJyMOTAapHH rpaduKaap KypH-
1INl TacBHpJall J03HM. AGcnMccanap yKHra Talky TabCcHp yac-
TOLACHIIBID KHAMaTAApH, opAKliaTanap yKura maxOypuii TeGpanniu-
gap amiantygacH gufiMaraapu  KyiMaaau. TeOpaunmsiap aaspu
(wacroragap) xap GHp KHHMAT Yuyn KaMuHHa yu Mapra alUKJanH-
uiM J103MM. Byaapuuur ypra apudMeTHK KniiMatH XaKHKHIl KHilMar
neb Kabya Kuaunaau.

CyuHm Xyaa KWUuK Oyarap Xod1a aMILIMTYIaBHH 3TPH UH3MK-
Jiapiy OJHI ApaMaifM, yyHKH Oy Xo0aAa TeOpalMILIap pexuaMu
6apkapop Gy.1mafay.

2.PasaBuft 5TPH YH3HUKHY oaum (ac60GHHUHT K-
mUuMuya Tapcudu), MagTHHKHANT CHJDKMIUM GHiaan TAWIKH Kyy
MOMCHTH opacHiars ¢asanap CWIXKHIIKM Gypuaruny aHUKJIAMAA KY.-
Jaliniajgnral Kypuama HKkHTa weol JaMpa (yJaap pacMia Kypca-
THAMaran) 3aiXHPHHH TYTAIUTHPYBYH HKKHTA KOHTaKTaaH Ba 6y
Oypuak an¥KJdaHajuran uikaaangal uéopar.

Bupnnun xonrakT MasiTHMKIHMHI XapakaTtura GoriukK. DBynuur
yuyn P meraaq xaakara (/-pacMra Kapaur) oMHIOK CUMJapiaH
scajaran Ky3raayeuaH kucrouka (y pacMaa KypcaTHaMmaras) ypua-
Tagaran. MaaTtnuk xapaxat xuiaaéTranuja YHHHT KYpCaTKHYH KHC-
TOUKara gaBpHii papulla Teru6 Typaad, Oynjaa GHPHHUK JaMIOUYKa-
HBNT 3aIKHPH TyTallaju — JaMnodka éuazd. KucTouka wyHAaal
YPUATHIAAHKH, Ma{THMK WKAJAHUHT HosaMAan (MyBosanar Basus-
THIAH) YTHII NafiTHAA JaMilouKa ApK aTu6 énamm.

KoHTaKTaaphuiir UKKANUA KYPTH TalIKK TABLCHPHHU 103273 KeJATH-
pyBuH Xapakartra Goraug. byuuur yuyn peaykrop yKura lpyKHHa-
an K unguy xuavnran. Pejgyxrop VKM afiiawraiga K yughx R xadq-
Kajaru Ooulka L uuxuKKa gaBpuil paBHWIa TerajiH, 6yHla 3alKup
TyTalla 4, MKKHNUM JdaMnouka éMajan. K uHgHMK VKKa wyldai ypua-
THIAJHKH, OyHJa UKKHIUK AaMlioyKa GHpHIuM JaMrnouka KalH pu-
yarnunr K¥pcarkuug N wKajgaudir Hodab uusurpian yradétrau natit-
na énanyu. TeGpauumiaap Kapop Tonranja MaaTHHK XapaKatH pu-
W4THMHT XapakaTujall xaMMa BakKT ¢ Oypuak Kaiap [(5) TeHraamal
opKaia KoJajH, JaMnoukaiap 6up Bakria éumanay. R xaakanu S
uikanara uuc6atan 6upop Oypuak Kaiap Oypub, HKKaaa JaMmnouxa-
1y Oup BakTaa €HajaMran KuAMI MyMKHH. Mana my Oypuax masrt-
HHKUHNIT CHJKHINY OWIaH TallKM Kyd MOMCHTH opacupard ¢ gasa-
Jap CHIAKHIK Oypuaru 6§maau.

Yavawra KupuliMIIAan OAAMN MasiTUUKHUNT  KYPCATKAYM THIY
XOJATIAA IUKAJAlUHOT HOAb YH3HFHMAA TYPHLIMra, pHuar xapakar
KILITAHAA YHHHT KYPCaTKHUM HOJbL YM3HKIAH HKKaJda TOMOHra OHp
A MACOATA CHUKULINTA MILOHY XOCH/I KHIHL KepaK. Arap OHpHH-
ui wiaps Gamapuamaérran 6yaca (MasTHHKHHUD KYDCATKHUH THHY
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XojgaTia WKaJaHHAHT HOAb YMBHFHAA TypMaca), cuupajdb npykKHHa-
unnr Oup yuMHH OGYIIaTHII Ba YNH KYpCaTKHu HOJbL YH3HKKA Keaa-
Juiran Kuau6 cypuiu, kaiitagat Korupn6 xyitnw jgosuM. Pruariaur
KYpCAaTKHYH aedopMauuaianray xoaina HkKHIul waprt 6axkapuiaMan-
A, Oynnai 6yaranga pedopMaisann iiyKoT 3apyp.

Kucroukanyn xasikaga Ba UHKHKHH PEAYKTOp yKiAa TYrpn Xoil-
JalWTHpub 6yarangan cyHr yaaplid Kellnuajguk cypiant KeTMacau-
IH YUyl KOTHPHO KYAHW xepaK. R AHCK Wiyuzail §puatiiajinigs,
Oyiga yHHHP KypcaTkuuu S WIKaJalHHE  HOJAb YH3UTIAA Typaul
®DaszaBHi arpu UH3UKJAADHH OJHII yuyH KypHaazuran taliéprapank
HUI1apH 1y Ousan ryraiay.

AMIIMTYNABHIL 5TpH uU3HKaap cynuw KosdduuueHTHHHUT Kal-
nall kMHMataapuia oguuran 6yaca, ¢asabBuii arpu UH3HKJAap XaM
yla xufiMataapaa OaMHAAH. YJuaw HuUL1apu  Kyhuaarg taprtif;ia
0au6 Oopuaaau. DACKTPDOMATHHT 3anXHpH TyTAIUTHPUIAdH, TOK
Ky4H cYHuII K03(bPUUHEeHTHHHHT OHPHIYN KHHMATHTA MOC KeAaaHTaH
RUAMAaTra eTkasuiaain. Motop 3ainkupy tyramrHpasaaid. Toxk xyuH-
1M owMpu6, MaxOypuil TeOpalnILIapHUED 3HI KATTa aMOaHTydacH
Tonmaann. Heon JgaMnoukadapuuur 3aHXHpJaapu TyTalUITHPHJAALH.
R xankanu 6ypu6, HKkxana JaMmouka Oup BakTaa €wajpuran! KuiaH-
Hamu. MaxOypuft TeGpauuiliap 4acToTacH cekyHaomepian doiiia-
sanu6 yauanamd, dpazanap CWDKHIK Oypuaru likana/an canajgajH.

Max6Gypuit teOpauuiuniap vyacroracd O6ugan ¢dasanap CHIANKHIIH
GypUarHHUHr fiHa 0JTH XKy()T KufiMatH Xyjuu wy #ya Ouaan yaya-
Hany. KuiiMataapuunur yura XYy©$TH MasiTHHKHHIT Xycycuil TebGpa-
HHULTAPH YaCTOTACHAaH KHYHK Oyaran uacroraaap ydyH, Koarau yu-
Ta XKydTH Xycycuil yacrorajai Karra 6y.IraH yacroranap yyyl o/i-
HHIIH Kepax.

TeGpanuiu wacroragapy KaMuAa y4 MapTa allHKJAANHUIN JO3IM,
Bysapuuur ypra apudMCTHK KHIMATH UacTOTaHNHT XaKHKHE Kuil-
MaTh Ae6 Kabya xuauuagd. Tonuaran Mabaymoraap rpadgusaap xy-
pUHHIINAA TacBHpaauaad. AGcumnccanap Vkura teOpannw uacrora-
Japy KufiMataapH, opAaunata;zap ykura ¢asainap cHIKHui Oypua-
PHHHNT KHAMAaTJaapH K¥HHIa04. ;

HMiwiny Gaxapaérran BaKTAA MafATHHMK KypcaTKuuw OHAan pnuar
K{pCAaTKHUHHUUT OHp-Oupura nucbatan XapakaTJiapHHH Ky3aThb
Gopuil Jo3uM. Kaugafl mwapoutaapaa KyHuaaraya 6y HUKIKH GHIHO
OJIHII JIO3KM: 1) WKKaJa KYPCaTKHu yeKKa Basusariaapura Oup BaT-
na 6opany Ba LIKaJaRUUT HOJbL UM3HFHAAH Aesipan GHp BakTla yra-
nH, 2) 6up KYpcaTKHy HOAb YM3HKAaH §TalTrauia HKKHIUHCH YeKKa
pasusitiia Gyaaxau, 3) MKKajsa KYpCaTKHU 110ab YM3MKAAH Kapama-
Kapiuu Hynaauiaa yTaau.

I MasTuuk xapakaTtura GoravK Gyaran namnodka TeGpaviuniapeHur Oyiyn Aas-
pHAa HKKH MapTa €HalH, HKKHHUYHCH 8Ca Oup Mapla €uapu.
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606, 140-§.

29-BA3HODA
BOFJIAHTAH CHCTEMAJIAPHHHI TEBPAHHRUIJIAPHHH YPTAHMI

Kepakan ac606 Ba MaTepuaaaap: 1) Kypaama, 2) cekynaomep.

Kuckaua nasapuscu. Bup-Gupura Gupop tapana GorFaaHran HKs
kHTa €KH OMp HeuTa MasiTHHKJAAp TYnJaMH Ooraanean cucTema Gy-
nagd. Mucoa cudaruga 1- pacMja TacsHpJaanran CHcTeMalik Kypué
ynKaMu3. By cucreMa MyTaako 6up xua 6ysarad wkkura / Ba 2 mnpy-
XUHAAH MasfTHHKnapiaH ubopar. MasaTuukaap sca KaTTHKAMTH &
Oyaran 3, 4 npyxuuasapra ocuaran sa OHp BepTuKannaa Gupuuuur
Tarpfa Oupu Kolsalran m Maccaiy lokJjgapaan ubopar.

Arap 6y masiTuuK1ap GUp-OMPHTa KaTTHKJNICH Ryp G6yJran yuHituu
§ npyxuna Ounan 6oraanca, y X04Ra MKKM 3PKHIJIMK japakacura
sra Oyaran OORJaHran cucTeMa XocHa 6ysanu.

Mkkana 10k MyBosapar BasusiTia Oysrapupa xap OHp I0KKa Tabcup
STYBUKH KYYJIADUMHT, S'bHM OFHDPJMK KY4H OMJIAH 3JACTHMKJIHK Kyu.iapu-
HUHr HWFMHJMCH 1OAra TeHr Gysaau. Arap Oup 10K MyBO3aHaT Basusi-

THAAH X; MHKJAOPra, MKKHHUHCH X, MHKIOPfa 4erra
YHKapHsicd, Y X04a CHCTCMAHH MYBO33aHAT Basy si-
THra KaiTapHILra <HHTHJIYBUH» 3JIACTHKJHK Kyd.a-

ga pu naiino 6yaaau. Byna OUPHHYH IOKKA TaLCHP STYB-
‘ UM HATHKAIOBUH KYU fy= — kx;— Ry(x;— Xx,) 6%~

JIaJW, VKKHHYHCHTA T&BCHP STYBUH HATHKAJNOBUK
KyU 3Ca fa= — kxy— Ryo{X;— %,) Oynapu. Xap Oup
IOKIHMHI XapaKar TeurjiaMacH Kyimjaruya é3usamu:

kxy 4 lyg(,— %2 + mx;= 0,

kxy+t Ryo(Xy— %1) 4 mxy= 0.
By Tenrnamanapuu KyWMG Ba yJapHuNT GupuAaH
Gupuny aiiupub, HKKHTA MYCTaKHJ TCHIiaMa XOCHi
KHAaMH3:

kX4 mX =0,

(k+ 2kg)Y +mV =0,
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Oy cpra X = x;+ x; Ba Y = x;— x,. By Tenrnamanapinuur eusym saxum
M LTYM:

X = Acos (0,f+ @),
Y = Bcos (0t -I- ),

Oy epna @;= V k/m = w,, AbHA ®, Xap HKKaIa 10K GORIAHMII 6Y.IMa-
ran xoaa teGpanafuranfard 4acTorara Teur, wy= V (k- 2k.,)m.
®, Ba ®, Yacroranap Hopmas wacmomaisap pe6 aranagu. A, B, ¢
Ba P JOHMHH MHKAOpJAp OnatTiarpya TyprTa OonasFad IapTiad  To-
nuaagu. DBy Xosjaa Oysjafl mapryap roKJapHURr COMIGAHPHU HARTAarn
KOOpAUHATANADHHMHT HUKKUTA KHAMATH Ba TE3NMKJADHHUHT MKKHTa KMt
MatH 6Ynaxu. Macanan, GOULTaHFMY NalTAA MKKANA TE3/MK HOub Of.-

ca, spuH X,(0) = x, (0)=0 Gyaca, Tabpudra acocan X (0) =Y (0) = O
6ynamy, nemak, @ Ousan P HO.ra Tewr GyauuM kepaxk. Dynian keiimn
Ous Oy wapraap xamma BaKT Oaxkapuiajgu AcO XucoOsiaiMus.

Bupop 108 xapakartuEHHr KawAalh OVAMIOHMHM TaXJWJ KHJIMLI YY9yH
X; Bl X, HHHT BaKT Ba Gownanrnd x(0) =x,, %,(0) = xy KOOpAHHA-
tajap Gyskuusicd cudatvia é3wiarad  owkop H(oxanapunu TOMAMHI.
x=(X-|- ¥Y)/2 Ba xp= (X — })/2 Gyaranu yuyH,

%) = %cos ot -+ B Cosmyf Ba Xo(f) = /-;— €0os ©,f —

2
' — % COS Wyt. N
bowianray NajTaa xo= %— + %— Ba Xy == % — %, Oyaapaan A=

= Xjot- X3 B2 B = xy5— Xg-
(1) Tenrnamanap cucremacuuunr x, (0) = x,(0) = 0 wapr Oaxapu’-
ran XoAjarn ymymuil eunvu Kyfujarnva ésuiau

Xy0°kX 20
<

X10— Xen
X, o CcOos (I)l’ - LS

2

¥ Xio— Xy
Xy= “L'LQL?" €03 0, — T cos wyt,

COS Wyf,

Bynnan xypuunb typuGiuki, Xap OGP IOKHHHT XapakaTil HOpMaul
4acToTaJapH ®, Ba , OViran MKKuTa TEOPAHHILHMHL CYMepNO3HLACH-
Jan ubopat 3Kan. Bympa, ymyman aiitranja, Tenku 103 Gepajut. Jlekun
GOULTaHFHY OFHILIAPHH (KOODjMHATAapHH) Maxcyc Tanaab ommw fif-m
6unad v ékn Oy uacToTaju TeOpaHuiliap XOchs OViMahiraH KHmiu
MYMKHH.

JlapXakuKa T, Xpo= Xz OYJCHI, S'BHKM KKKaja MasATHHK MYEO34LiaT BasHATHJAH
(lokopura ©kM nactra) GWp Xua MHKjOpra oriupuiran 6facun. Dy Xoama rkkaia
10K @;== W, Yaciora OHjan OHp xua (asafa tebpanamu. Arap xo= — Xy 6yaca,
sibli I0KAAp MYBO3aHaT BasHAIHAAH Xap XHJI TOMOHra GHP XMl MHKIOPra CHIKH-
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App— - —

1maras G6¥aca, y x0a1a HKKada 10K Wy uacTOTA GMIall KapaMa-kapiuH ¢as3ifa - Tes
panaji.

IOx1apaas GupHumir GOWLIAFHY OHINH HOATA ‘TeHr GYJranga TelKHHM Ky3aTiil
AXmH. Xyo= 0 6¥acun, y xoasa

X10 *10 10 X1e
()= "Feos wyt -+ 55} cos @yt Ba xo(f) = 5cos 0yt — —5- oS Wy,
Manays TpurosioMeTpHK mMypocabatiapaan ¢ofizanaunb, xyHHaruidpnu Tonamus:

Wy — 6 0,4+ ®
Xy = X;0C0S (2—2—->L l) cos '\ 1_2—2 t}.

0y ~— () o; +
X2= X0 sink - D) ! t) sin \—1-—2|;—2 t).

Macasanuur mapTira Gunoay, Gornasyw 3and 6yaranu, svnm k& k GYarann yuyn

Wy — @ @
-3-7—1- t ) HHHT Kuﬁmamapn_cos ( 1 2% t)

0y,— @, % @y 6§aaam; uy cababan cos (

F8 KAParauaa CekHupok ¥srapaau. By xoa IOKJIapuHUT Xapakarthin © =(®; 4 0,)/2
uactTora Ounan OyiajMrad Ba aMITHTYyjacH KuécaH CCKHH yarapaguras TeOpasmut
Jel Kapawra HMKOH Gepaid.

Dowsanrny nalTaa MKKHHUH 0K THHY Typajd, SBHH VHHOT TeGpauuuliapH
AMIIINTY3aCH  Hoara Tedr. DHp 03 sagT yTramjan xeHun TeGpaHHKLIap cesuiapiu
6l K034, T/o= 7/{0,— ®y) PaKTHAH Kefiny TeGpaHHILIAD AMIIHTYAACH Mak-
cnyas 6¥aazy, Gymasn Cyur amminTyaa xaliTazan kasad Gowaal, T== 21/(0y — @)
naittaa wora afmanamy. )

Tenkn ma Bpn aMiauTYAQuUHr CIPHI-KETHH KCATAaH HKKHYa MHMHMal KuliMatia- -
pu opacuiratn BakTra tenr Ae6 kapasaiu. DBy muconaja Tenxv faspu tokaappad Ou-
PHEHAT TCOpAHHILTADH aMIHTYAGCH Hoara aliJaliajiTal KelMa-KeT Kedran HKKHTa
nalir opacugard BaKTra Teur, S’bHM TEIKH JaBpH T = 271/(,— ;) ra Teur, Gyuuar
TCNKH YaCTOTACH HOPMAD Y4CTOTAJADHUHT allHpMachra TeHT SKAITHIMHM, SIBRH

Oren= W2—®

skanqauriny 1onamus. By mypocaGar sur ymymuil xo03a ypunay 6yaaiy. 4
4

Ac6o6uunr tascudu, Ac606 HKKHTA-OHD XMa NpYXKHHAIW Masr-
nukaapaan (6) n6opar 6yan6, yaap GUPHHHHT Tarura GUPH NMPYXKH-
na 6ujgan 6oraab ocub Kyimaran (2- pacm). |
Wkrana MasgTHHKHY KaTbHi OHp XUJa uacToTa GuaaH Tebpanagu- |
rair KWIHI YYYH TACTKH MasTIUR NPYXKHHACHHHHT MU KHCMM Y3yH- ‘
JUry 64p 03 Y3rapTHPWINIIM MYMKHH. BYHMHT yuyyH npyXuHa 10Ko-
piura ¢xu nacrra CypwsaaiH Ba YHHHI I0KODHTH YuR KepakJH Basust-
Jla KOTHpHJIAAH.
MasTiukaapy 10Kopura OHp XuJ MHKJIOPra OFMpPHII Ba HKKa-
Jacuny Gup BakTia KYAHO t000pHul yuyl Maxcyc IOpTH3HIN Mocja-
Macl nmstataaanu. By kypuaMa ukxuta § naardopmacm  Gy.aras
nepTikan 7 wranragad poopart. [laardopmanapun urranrajga cy-
il Ba Kepakau BasuATAa KOTHPHO xyhuin Mymxun. Viynantupysun
niiitra 4 Mydra HUEga wWTalra 10KOpHra Ba macrra 6eManoda kyda
vovagu. lranranyur nactkd Basusatd 1 cronop éku 2 wabaon Guaasn
oG Wwabaonnd cTonep GuJAaH IuTalra opacHra KUCTHpuJaa-
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29, BOFJAHTAH CHCTEMAJIAPHHUT TEBPANNNITAPIHI SPCAUIIN 175

an. IOxopury BasusiTHAa wWTaHra xotHpyBun 3 Mocnama Gnaan
MINKaMJIAHaRH.

VYavamaap. Basudaga xycycuit re6paHuuLIap 4acTOTACHHH, HK-
nada HOPMaJ YacToTany Ba Xap Xua OOrjdarHy HpyXKHHAJAap YYyR
TCNKI 4aCTOTAaCHHM aHHKJAIl Tadab KHJIdHain.

JacraBBas HKKajga MasTHHKHHNII Xycy-
citil wacroTasapu erapauua aHUKJAMKIA OHp
XN SKAHJIWTLHTA MLIONY XOCHI KHJIMII Jl0-
3uM. ByHnur yuyyn ukkana MasTHHKHH OOF-
ganpw 6ynmaran xoama O6Hp xua ¢dasadau
Te6panMa XapakaTra KeJTHPHJIALH Ba aHua
Kkyn re6panumpgan (100—200 yamacuxa 1¥-
Ja reGpanuinaau) cyur dasa G6yitnua cesu- 6 4
JapJad CHJKHII XOCHA Gyanm-Oyamaciur 5
KysaTuaaju. Arap dasanap CHIXuMIH X0-
cua Oyamaca KypuwaMa TYFpH poCTaanram
xucobaanany. AKC X0Jaa NacTKH NpYyXKHHa-
HHHP M1 Y3YIWIMTHHH Y3rapTHpHWIra TYFpH
Kejaajd, JeKHH OyHAa YHUNT  Y3YHJIHTHIA p 3
YKUTYBUM €KH JaOOPaHTHHHT HXKO03aTHCU3 <;
yaraprupHuw spaMaian. Xycycuit re6pauni- :>
Jap yacToTacu MasiTuukJjapjan GurracH- ")

nuHr kaMuaa 100 ra tyaa  rtebpanuiura 5 | i

\

o

KeTrail BaKTHM cekyHjpoMep OHaan ¥yauad
anugaanaay. Mkxkansa maaruukiuusr 100 ta 55"@2
Tyaa TebpanniuHra Ketran BaKTaapnu OHp ’ e
neya mapra yayam Kepak, wynian K- + 1l
ragja canamaa xaTo uyMKMailaM Ba yauaul
XaToCH YaMasaHnajH. .

Hopmaxn uactoracn xuuix 6yaran «cod» 2
TeOpaunuLaap, aLin 6oraaimn Gop 6yarau-
Aa renkHens 6up xia grazacn reGpaniiap
NOCHA KHAHII YUyl #KkKasa 6 10K Gup xua /
Sanan/uinkka kyrapuG, O1up makraa k¥iiu0 2- pacH.
io0opul Kepak. Dynuur yuyn 7 witanranu
Y3uHMAD TaTHTa Kyiuaaauran Maxcyc 2 wabdaon Guian Gearuaaxa-
Aurai MHKZOpra KyTapuil Kepak. byHaan kefinit 5 nyatdopManapiiu
6 10KAap Tarura KeaTupud WyHAal KOTHPHII Kepakkd, OyHAa ILiaf-
¢opManap oxaapra gaxkat Terud Typud, yJapHm MyBo3alaT Basd-
sAruian ynkapMacud. Cyurpa mranra Kytapuaain Ba KOTHDYBUH J
MOCJaMa BOCHTACHIa IOKODHTH BasusaTHAa MaxkaMjaualu. By xoa-
Ja HKKaja 10K I0KOpHTa GUp XM MHUKI0pAa Kyrapuaagd. Arap sH-
an mabjounn oaub ramwaab, wranra O6YmaTtwiaca, MKKadAa 10K
HopMaJa yacrora Ouian teGpada Gountaiaun. Dyuma Goraaruy npy-
XKHua TebpaHull npoueccHaa AedopMAalHATIAHMACHHTH Kepak. @

Al

~ 3
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“HacTOTAIL anKIal yuyn j0KIapaan ourracununr 100 ra vyna Ted-
pannira KeTrai BAKTHIM yJadalll Kepak.

(2 HACTOTAJH 1OPMaJ TeGPaHHIINAD XOCHJA KWJIHII yuyu HKKAaaa
10K Typ/all ToMONra OHp XW1 MHKAOpPTa OFgupmaajd. Ilpyxnna
IMHAal yraaMral un BOCHTACHAA OOFJArHy NIpYXKHHA fiHala 4y3u-
nany. bynga xi0=—=xg wapt Gaxkapugaiu. Arap 1oKjaap THHUHTad,
un KyBIupuo 1060puica, HKKaaa 10K g 4acToTa OuiaH Kapama-Kap-
wn Qasagza rebpanaiH. By Xoa14a xeu Kaupal TeNKH Ky3aTHaMac/H-
TH JIO3HM.

g wacrotalty ausgaaw ydyn 100 ra rtyaa reGpaHHiira Kerrai
BaKT YJAuanaii.

Tenxuan reOpanninaap XoCHd KHAXW YYyll l0KAapaaun GUPH My-
BO3aNAT BasiisTHAaN GMPop MHKAopra ueriawtupuaain. Byuaa iox-
HHUT YeTAaHNNT MHKAOPH wWyiAai Oy.auuin Kepakk#, GOFaaruy npy-
*una OyTyn rteSpanuul npoueccHa XaMma BaKT 4Y3Haran xodaria
Koaaanran 6¥acuu. TeOpanumaapun 6y ycyd Onaan xocua KuAnul-
JLa NKKHIH IOKHAKT OoIWAanruy CH/KALIN 10ATa paco Tenr Gyamai-
S, aMMo Rjp & R mapr tydafdian y Kyla KHUHK MHKAOpD OYaamu.
Tenkunap wacroracusn anukaamw yd4yd 10—20 tenxu aaspura rteur
BAKTHH ¥J4ail Kepak.

Hopmaa uacToTasap Ba TenkKd yaCcTOTACHHHHT TONMJAraH KHAMAT-
Japuin nasapuit Xucobaal ronuaran KufiMatiapura takkocaan ke-
pax.

Boraaray npy:kuuauuur ke KaTTHRJIUCH 27- sasudagard Kypu.-
Mana ywa epsa Gaéu stmarad ycya Ouian  alnMKaaHand, acocui
IPYXHIAJapHUHT £ KaTTHKAUCH 3ca Xycycuil TeOpanuiuiap 4acrora-
cura Kapa6 aHMKJaHajid, yylnKH HKKaJa IOKIHUT Maccacid MabiyM.

Yauanaapeu 2—3 ta Typau Goraaruu npyKunagap yuyH yTka-
SHILI KCpaK.

AJIABUET
1. C. Il Crpeakon, Mexaunka, «Hayka», 1965, XIV 606, 133—135-§.
2. C. 3. Xd K ¥ H, OU3MuecKHe OCHOBM MexarukH, Ouamatrus, 1963, XVIII
606, 144, 145-§.

MAXCYC AJABHUET

3. C. I CTpenKos, Beesctive 8 Teopuio goaebanuit, u. II, ToctexHsaar,
1951, 1 600.

30-BA3UDA
NYACCOH KOIOPULUMEHTH BA TEIMKH YACTOTACHHHU AHUKJIALL

Kepakayw ac6086 epa marTepuaamap: 1) Kypurtva, 2) .cekyuacmep,
B) macuniatms unarut. )

Mykaaauma. ManayMki, BHHTCHMON npyXKHMHajla, THHY OCHJIHO
ryprua oK upyXiHand 4ysu6 Kyiu6 ro6opuarania tebpanMa xa-
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pakarra: keqaagun. Oaarza IOKHHIr BEPTHKAa Gyilita 10Kopura i
nacTra Kapab kuaajuMraH WIrapuiaaHMa XapakaTh Teknupiiau
(27- Baszugpara K.). AMMO 10KHHHT GyHAan GOIIKAa XapakaTn Xasm Hop.
Alliim BakTAA IOKHMHT 3 BepTHkan yxu atpodujaa (Hkkaaa to-
MONra) AaBpHi alllaHRIHUK XaM Ky3aTHil MyMxHi. Arap THuu ocu-
aub Typran Iokum my yx arpoduga oxucraruna 6ypud kyuuo w6o-
puaca, 6ypaama TedpanuuuIapian Talikapy BepTuKaa Tedpattiiinap
XaM Ky3aTHJIHIOH MYMKUH.

[Mpyxuna marepuanu GyiiaMa KaTaaMJapHUUHIT CUKHJARL (uy-
3WJIHI) aedopMauMsicATa yUparaHJAurH oknbaTHaa npyxuHa GypaJ-
Ma Te0panHllap KWJaiH, NPYKHHA MaTCpHaJMHHHT KynjxaJiaur Ke-
CHMHJIary KarlaMaap CHDKHII jaedopMauysICcHra yuparaujuru OxH-
GaTHaa NPYXKHHa BEpPTHKas TCOpauMILIap Kuaaad, Mabayuku, N
CHJIXKHII MOAyJu Ouaan E ronr Moayau ypracupa

E
‘ ' N=sarm M
teurnama 6uaan ubonananaauran Gornauum 6op, 6y epaa p—Ily-
acconl ko3 GHUHEHTH, ABHA NMCOMH Kynpananr jaedopMalusHUIr
uucbuit 6yiiaama gedopmauusra uucbatunuur a0CoOJIOT KUAMAaTH.
Bup nedopMauusluHr OYANIIM MKKHHYMCHHHHT nafifo Gyauuura
0JIH0 Keraiu.

Ypamgapuuunr TOPH3OHTra KHSIMK Oypuak/japd KyjAa KHIHK
6yaran npyxuHasapia oJ4aTAa CHKHJIHIM ZeOpMaUHICH CHINKHUI
nedopManusacura uucbaran sbTubopra oaunmaian. By xon Oynsai
OpyXKHMHadap uysuaraumjpa 103 Gepaauran ¢axat BepTHkadg Ttebpa-
HHULITADHHTHIIA TeKMEpHWTa uMKon Oepajan. Mana my npymHna-
Jgap 6ypajrania CHXKHII JedopMauuacuin bLTHOOPra oamaciaHk
Ba (axar OypaaMa TeGpaHHIIAPHU TEKIWHPHLI MyMKiL, Bynaait
prapoutaa [lyaccon koadduuuentiny npyxunajnarn ok teOpaiim-
AapHUMNT Yiaual ToNHJIraH Aaspiaaphra Kapal anniaiu ocol.

Iapxakukar, 3JaCTHKAHK 11a3apuacHian MabAyMKI, BHUTCHMOI
OPYXKHHAUHIT 10K BepTHKaJ Tebpannwaap Kiarapaary (CHKILTII
jgedopMaunsicy bTHOOPra oaMHMaranaaru) k; KaTTHANK KO3(PH-
LHeITH: Nt

= g5 (2)

BuntcuMoOn mpYXHUAHMHT IoK Oypaama TeGpaunuitap guaran
xosgary (cwimkuin gedopMauusacH 3bTHOOpra oannMaraugars) ke
KATTHKJINK KOI(DPHIUUCHTH:

>34
be= gy @)
Oy epaa d — mpyxHlia CHMHHHNT AMaMeTpd, D — npyxnuanuur
IHaMCTpH, # — cuM ypaMmaapuuunr cony, N Ba E — Moc pasuinga

12 dusuxazan DpAKTUKYM
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CHAAGIIN By CHKUABI MOAyAaapH., Beptukan te6panumiiap KHYHK
OV 10K XapaKaTHHHHT TellaMacHHH

my = — kyx (4)
kUpunpimiia eswm, Gypasma teCpaHWMIIAp yYyH 3¢a

K{pHUHIMAA €3um MyMKuH, Oy epna m Ba J — MOC paBHMUIAA MPYKU-
BAHIHT OACTKM YYAra OCWJIraH IOKHHHP MacCacH Ba MHEPUMs MOMEHTH,
X Ba @ — MOC paBHIUJA IOKHHHF UH3HKUH Ba GYpPuyaKuil CH/KHLILIAPH-
HHIT KOOPAHHATAJADH. '

(4) Ba (5) Tenrnamanapuvar eunmnapunan Ty Ba T, HE TONAMM3:

T,=2n z"f (6)
T,= 2m -{k;, - @)

Oy epra T,— Beprukan teGpanuinnap aaBpH, 7,— Gypanma TeGpaHHIL-
Jiap IaBpH.
(I)—(3), (6) Ba (7) Tenraamanapiau

2 J T}
IM=m;é—l (8)

Tenraamany ronaMus. [Ipyxkusa marepuaanunur [lyaccon xosddu-
uncntund (8) ¢opMynanan xuco6aab TonuIand.

Arap reGpanumaap TYFpucuparn Macanann Mydaccaapok Tex-
IMIPMOKYH OYJCaK, BUITCHMOH NMPYyXKHitara OCHATAH IOKHH 3DKHHIHK
RapaxacH HKKUra TeHr Gyarau cucrema ne6 xucobaamwr gepak. JOx
Gnp BaKTHHNT ¥3HJa HKKM Typ Xapakar: 6ypajiMa Ba BepTHKaa Tel-
panMa xapakar kunanu. llakaunft xxuxartgan gaparanga 0y Gup-6u-
pura CGUrHArMHA HpyxKuHa OGuaan Goraganral HKKHTa MaATHMKHHOD
(Goraauran MasTHHKJIApUMNT) XapakaTura yxwampaup. bBynpait
MASITHUK AP TeOpauHIIHIHHT XycycuaTu 29- Basndana Kapad yukua-
rair 3H.

Bus rexwupaérran xonna «npyxuHauUa» PDOJHHH CHILKHAII jgedOp-
MauisicH GuJIaH CHKMIHUI jledopMannscy opacunaru 6oraanui [(1)
renraaMara Kapaur] Vinafign. By «npyxuHauasuur» TabCHPHHH
IV KOTHIIHHT WJIOXKH YK, MadTHHMK1ap GUAaH HII KYPHITAaH X0aK4a
MasiTHHKAAp GHp ToMoura Gup xua Mmacodara CHIXKHTHAralia OOF-
JarHd NPY:KANAUKIT TabCHPH RYKOTH/IAD 3AH.

BuircuMon npy:kHHazard 10K rebpaitiLiapHiIunur HopMan yacro-
1anapu Gup-Gupura Tenr amac. By Xoama xap 6up xycycui tebpa-
e yanun, spHn OypanaMa Ba BepTHKasa TeOpauma xapakar-
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JapHH Ky3atuul MyMkHH, By Te6panumiapiunr yactoranapH — 1ok-
HHHI HOPpMaJ Yacrorajiapuaup.

IOkunur mMaccacHuy y3raptupMai uiepuus MOMEHTHHH y3rapru-
PHII MYMKHH, OnnoBapni, SypaiMa TeOpaHBIUIAPHUHT JaBPHHN XaM
yaraprupuinl MyMKui. IOK TcOpaHMUIIADUHHNT ZaBpJapuuu O6Hp-GH-
pHra sIKHHJAAWTHPHO, OOFAANTAH MasTHHKIApLa OyJarauuiex, Tenku
103 Gepullinig, AbHH Oypasima Ba BepTHKAJ TeGpaHHLIAAD aMIVIHTY-
JajapuHuNr BakT yTuiuy Ouaan AaBpuil paBHja Y3rapuinniu Ky-
32THII MYMKHI.

Tenku wactoracu (®) Xycycuit uacToTanap aidupMacura, s’bHH I10K-
HUHI MKKH Xua1 (6ypasMa @, Ba BepTHKan ;) TeODaHUILNADH YaCTO-

TaJapUHYNr ailupMacura TeHr:

O = 0,— 0, (9)

Tenxkn paspu gyhugaruua udojanananu:
T,T,
T = 2

— i (10)

Kypuamauunr taBcugu. Ilactkn yunga A oxu 6yarau D ana-
METPJIH NPYXHUHAaHHHT (l- @ pacM) IOKODHTH y4H KOHCOATa GUPHKTH-
puiaran. Meraasgan mwaanrag ok 1-6 pacMaa racsupaanrat. By
IOK ¥3ura CUMMCTPHK paBHIija MaxkaMjaurau 6up xua B crepxken-
Jnapu 6yaran finrMa A nuanmapaan ndopat (MaccacHIM Y3rapTHpHIU

0
7 /: Vs =
b £
K _'m_ﬂ;.i‘
Y] (] 4’»,J
]
: }-—!’n .E,. '
T T l: -—
A ¢, _“’:“'_’1,; —_—
0
a)

1- pazum.
yuyn ok wyHpa# guauurau). [Oxuuur vuepuusa moMmeutuun yarap-
THPHLI YUYH CTepXKeHaapHHHr pespbacuia 6up xua C puckaap cy-
PHJHIIN MYMKHH.

Huaunzpuunr OO cummerpust yKUra wucGatan IOKHMHT HHCDIUA
MOMeHTH Oemra XUCMHUNI WHEPUMS MOMEHT/IAPH HUFHHAUCUTA TEHT
6ynanu, yynoHun: J,— Maccacu m, Ba paguycu ry 6yarag A uwsmmHIp-
HHUHT MHEPUHS MOMEHTH, 2J/;— xap OMPUHMHT Maccacd ffly, PajUyCH /Fg,
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vaymumrn lp 6YAran MKKuTa B CTEPIKEHHHHT HHepUMsl MOMEHTH, 2J,—
Xap OUPHHMHT MaccacH /M, PAajHYCH f3, KATHHIMCH [; GYsiras uKkuTa
C nucknapuudr uxepuua Moventd. IOkuuur Oytyn m maccacu:

m=m,~+ 2my+ 2my. an
IOkuunr Kucmiapugan u6opat Oyaray KHCMJAADHHHT HHEPLHMS MO-
Meutiapu KyHuzarn gopmynanap Ouian xuco6aald umkapuiapu:
Ji= ‘%ml"% y 2= 2m2L§ +- %2(13 ‘|‘3f§),
1
2J 5= 2my {L§ -+ 5l + 3 (3 + i)l },

Oy epaa L, Ba L;— A WMAMHAD YKHAAH MOC paBMmIZa 3 CrTepKEHHUHI
Ba C JyICKHHHC Maccajap Mapkasurada OYjrad macogasap. 1ywusr
yuyn J Gyupail udopasanaiu:

1 1]
= ik 2k 20y =y 72 b 2y LG - 1 (B +375)] +

2
3 gl 32 4 12)] 4 2my L3, (12)

By undoganuur pacriabky yura xagu JAHCKJIAPIHHT cTepKeniap-
Jlary BasusTHFA GOFJHK 3Mac Ba Kypuamasaa €3u xyiuiaran mabay-
motaapra Kapad xuco6aab ronusaaan. OXupra xajg AMCKHHIT M3
maccacu Ba Ls macodara kapal anukaasaiu. By macoda wranren-
IHPKYAL O6uaan yauad Tonuaany.

Yavauwnap. . IMayccon KoadpuuuenTn 6yiaama Te0panHiiIap My-
nuMaa OypaJaMa TtedpalnnLIap XoCua KHJAAMHrall WapodATAd aHUK-
Jdanaau. By rtebpanuwiiap yacTOTaJapHHHHI aHUpPMacH 3HT KaTTa
6faaavran wapraap sKCmepHMenTas pasuiuza tonudagd. CucreMa-
nn Gomka xua teGpanMa xapakarJapra KeaThpuo o60pMaciux yuyi
JKYAA SXTHETJIHK Ouaan okuu 6up 03 nacalitupud BepTHKaa tebpa-
IMLIAD XOCHJ KHJuHazu. Ynra Tyaa reGpannuira KeTrall BakT ce-
KyigoMep Ounan yauanud, BepTHKaa rtedpauuitiapuuur 7, gappu
xncobaabd TounaagH. .

IOKHUIT #HEepUHUST MOMCHTHHM §3rapTrupMal, yHu OolKa xuJa ted-
panMa xapaxkarra keJTHpHG 1000PMACTHK YUYH XKyAa dXTHET 6Yaug,
I0KHIL BepTHKaa YK atpoduga caaruna 6ypub OypaaMa rteOpaHuul-
Aap XOCHJI KUIHHAAH. YuTa Tyaa teOpanuumira kerrai BakTra Kapao
Gypaama TeOpanumnapuunr T gappu xucobnab TonHaaiu.

Ty pa T, maBpaapuu L; Ba D MUKAOpAApHHHT Xap Oup Kuimaru
yUyH KaMuaa yu Mapra Xucodsal Tonub, ylrapHHur ypra apudMeTHK
giitmataapugau dofizaaanum  Kepak. Touuaram MabayMortsaaplu
(#), (11) Ba (12) dopyyaanapra gyiaub, Ilyaccon Kosdgpuuuentu-
e guiimate xucodnad ToNmHAALH.

2 OKmnir crepxenaapuiary AUCKIapnu CypHO, IOKHHHT HHeps
it Momentn yaraprupuaagy, My sapcara umony XOCHa KHAULI Kes
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pakku, OypajaMa TeGpaHBuLIap XOCHJ KHATAHAa uwactorasap ¢apki
Kamast GOprany capy BepTHKaJ TeGpauumiap Ba Tenku Goprai capn
cesunapan 6yau6 Gopanu. Tenku anwa apuK cesunapiin Gyaraniia
(10) dopmyanu TeKMHUPHIITa KHPHIUHIALH.

ByuuHr yuyd sXTHETAHK OHJAaH XOCHJ KHJAHIIAJMIaH Xyila KHUIK
6ypaamMa Te6pa1mmr1apna yaapuuur Ty’ naspu aHukaanann. [Okmur
HHEPIIUA MOMEHTHHH Y3rapTupMacial, yHua KHuuk GyaMaran peprii-
Kan Te0paHAuULIap 3XTHETANK OHaan xocua kuauHaaH. IOk GypaaMa
tTeGpanniuziap KWJIraHHAA YHHHT KeTMa-KeT HKKHTA TyXTallM opa-
CHJa YTraH BaKTHH CeKyHAoMmep Gunaan yauad, 6YHAAIH Tenkd AaBpH
T aHWKJalaayn. Yaqamaap KaMiaa yd Mapta TakpopJanajy Ba yiaap-
nunr ypra apudMerHx xuiiMatnaad ohgasanmnazn. Ty, Ty’ Ba ¢
MHKJOpJaapiu Guaran xoama (10) dopMyna TeKHPHO Kypuaaiu.
T: Ba T Mugmopaapnuar Gup-6MpHra xyna SIKHIL 6y.aran gKuiivartaa-
puaan doiifananull Ba NPyXKHHANH 60m11a Kyn 6ypalb (E€KH CHIXH-
Tu0) 10060pHII ApaMafdny.

AIABHET

1. C. Il. CrpenxoBn, Mcxanuka, «Hayxa», 1965, X 606, 8l-§ XIV 606,

134—135-§.
2. C. 2. Xa#tkun, PusHieckHe OCHOBS McXauuku, Ousmarrus, 1963, XIV
606, 106- §; XVIII Gof, 145—146-§.

31-BA3HUDA.

TOPHHUHI XYCYCUA TEBPAHUILJIAPUHU PE3OHAHC YCYJIH
BHJIAH TEKIIHPHUI

Mykagauma. VMkkaaa yus xaM Maxkamjaab kyianmaub, Mysosanar
BASHATHAAIl UHKAPHUJATAH 3CWJIYBUAN GHP MHUHCAK HO (TOpP) Xap Xua
wakana re6paunumin MymMkau. Topaa rypryn tiakuraap naiigo 6yai-
I MYMKAH (TOPHUHT yujaapiifla XaMMa BaKrt cHIKHUI Tyryuu Gy-
aajan), 6y xonga Topuuur Gyryn [ y3yiHrijla xaMMma BagT OyTyu
COIH TYPFYNl TYAKNIIAp XKoildamaan; Toprinr Oipiail aMnanTyaa
Guian teGpanaérran UKKITA KV nykragapu opackaarn macoga
YONKHH TYJIKUI Y3YIIHTHHHIT SPMUFA Teur Gyarann yuyn gyhniara
TEHITMKNHN €310 MYMKHIL:

—g—ﬂ=l, ()

Oynaaruy n —O6yTyn con (I, 2, 3 Ba Xxoxaso). A TVJIKHH y3yHAHr# je-
(opManust MMIYJAbCHHUED TOP OViliaG Tapkamui Te3mri ¢ ra Ba Top

TeGpalMiIaPUHUAT 4acToTacH (V) ra GOFJIHK, AbuH A = % 6yaramnu-
Jau;

v=ge. @)
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flemak, Top Ourrarpua  yacrora 6ujgaH  amac, 6aAKu OyTYH Oup
cnekrparary vacroranap 6uaaH tebpananu, OyHAaill TOPHH YeKCH3
%510 MOJULHIT HyKTadapaad uGopaT cucreMa jfe6 Kapall MYMKHH
SGlJTHIPH KeTHG YHKAJH.

Tampuba KypcaTaiukd, nedhopManus HMIOYJAbCHHUHT TOp 6YA.1a6
TApKAJHIL Te3nurn (C) TOPHHHr Tapanraanum muxiopm (P) ra Ba
10p MaTepHaJHHHHT YHSHKHH 3HYJUTH (p) ra GOFJHK, ADBHA:

c=@(P, p).

Arap yauamaukaap meroadnan ¢ofiganaiuica, 6y GOFTaHHUINA
Tonu MyMmkus. Papas gunafauxk,

¢ =g (P, p)=Pm.p
&yacun, ammo [Pl = MLT™%; [p] = ML, [¢] = LT (M — macca.
L — yayumuk, T — BakT), GMHOOapHH,
LT = (MLT™3m(ML™1y ,
Tenraamanuar YHr Ba yan TOMOHIApHLard OHpP XM MHKIOPJIAPHHHT
Aaparka KYPCATKUMAADHHH TeHrVamTHpul, KyAujaryayd XOCHA Kujamus:
m—n=1,1=2m m+n=0,

Gynzan!

1
3 n—_i

to] ot

ke unkagu., Jemak,

c=¢(P, p)=P"p" = ]/g-

Wynusr yuyn TOp TeSpaHHmLIapd 4aCTOTAJapUHMHT KaTbMii Hdoga-

i Ky#mjaarnya 6yaaiu:
n P
v=2V"L @3)

By yacrotra ropumur xycycuti €xu Hopmaa teGpanumaapu aed
d4Tanysum HT OLAMH TeOpanuwiapuHuHT uacroracuaup. Top rebpa-
HHLIMAKNT 3T yMYMHH Xosu Gapua A Ta Xycycuit TeOpaHMILIKUD
Onp Bagtaa coaup O6yaranuparu re6panuuraup. Topunir Xap Kauaad
Mypakkal TeSpaHMIUMHE Kynjau-Kyn xycycuft TebpaHHILJIADHHHT
cyneprnosunusicn (MHFHHAMCH) Tap3uia TaCBHPJAIl MYMKHH. By xy-
everii TeOpauuniuaap OHp-GupHAal ¥3 yacrorasapu GHIaHr#AHa sMac,
OUJKH TODHUHI TYDAHU HYKTalNapHLalH ¥3 aMIVIMTYRAJMapPHHHUN KHA-
Mot Onaan xam apk Kujaad. A HUHT TypJam KuiMarjgapura Moc
Kearan XxycycHit tebpanuuiiapaa TOPUUHT aipUM HYKTadaph aMiiH-
PYJGEAPHITHIT TAKCHMTAIHLIK 1- pacMaa TacBHpJaHraH.
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By Basndanuur makcany TopAa TYPEyH TYAKHHJIAD XOCHA KHJI,
AMILIMTY/a/1ap TaKCHMOTH MaH3apaCHHH KY3aTHII Ba Top Tebpauutl-
JlapH YacToTaJapH yuyH yukapuaras (3) ¢opMyaaHun MHKIOPUIT Kil-
XathaaH Tekmupub xypumwaup. Byunga p, [ Ba v xkatranukaap yarap-
Mafi Konub, dakar P xaTTajiuKKMHa y3rapagy, OyHHHr ¥3rapuuii
naTHXacHJa sca n yarapand.

n=2 \\/
ns3 /‘\ TN
~N——
1- pacm
1- mawrg
Topusontan TOP ‘

Kepaknu ac606 Ba MaTepuaaaap: I) xypuama, 2) Taposy Touniapi,
8) macwiTabun uu3FHY, 4) HULIATHIAZUraH OHD KeCHM Top.

oy %
W?”!!/'YY’//’/,W

2- pacy.

Kypuamanuur tascudu. Kypuama (2- pacm) paang (2) sa yura
CGUDHKTHPUJIraH 4epBsIK y3aTma €praMuja Hn Giaai TopTHAajHraM
1 topnan, wu6opar. Top wunra 1oMwoK 3 nysaatr npyxina Guaax
yaauran 6yau6, 6y npy:xxuHaHHRT KypcaTkmun Gop; Oy KypcaTkuu-
HUHI BasusITH LIKaJafaH TONMWJAHUIM MyMKHI. ToOpHNHr TapaHT.IHK
MuKAopH Oy Npy:XHUAHHHT medopMauuscura Kapab anykaanaid.
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Topunur TeOpannwn yuyn sapyp 6yarad Taukp AaBphit TabCcHp-
I XOCHS KHAHI yuyR, Topian v=>50 cex~! yacroraan J§arapysuan
TOK yTKasnaanH, Top sca 4 9JCKTPOMATHHTHHHT KyTOJaaph opacuian
topriaau. Uy rydaiiiy Topra tawiku gaspHil Kyd TaLCHp KHAALH;
Oy KYuHHHT y3rapuil yactoracu xam 50 cex~1,

Tawkn Ky4yHHHT TabCHP STHII HYKTACHHH CHIKHTHII Y4yH
SJEKTPOMATHHTHH Top Oyiaad cypuw kepak. Top Maruutaanmai-
JHrag Marepuajdian KHAHIAAH, AaKC XoJd4a TOD 3JAeKTPOMaruHT
xyrOaapupai 6upura TopTHANG KOIHO, YHUHr TeOpanuiniapu 0ysu-
Ja]H.

3- pacmaa Topunnr (a) Ba 3aekTpoMarmuTHuur (6) ajexTp Mail-
Galira yaannuu cxeMacu KypcaTHarat.

Yavamnap. /lacraBBaa npyxuHa aapaanaHalu; YHHUr YuHJard
(pannxka ypaaran) unum OYmatru® oaub, 6y unra naatdopmara
(2- pacmaary, 5) yaanran Gomka un GoraaHaiu; 6y miaTdopMaiuir
YCTHIa MADIYM OFHPJHKIATH Xap XWJa IOKJaap KVHUANG, npyxuHa
KYPCATKHUMHHHT WKAJMaZard Ba3UsiTH Ba YHCA TECHULIN  KOK-
JIAPILINT OTHDJIMKIapH Kalija Kuannaan. Uy fycuuaa ronniaran manb-
JYMOTJ4p TOP TapaHTJAHrH P HHUNr TpyXHHa HedopMaluscu B ra
Goraanuil rpadurunu (P=g(k)) rtysumra umkon Gepagu. Byunau
cyur nnatdopMaiy unug oAré Tamaaé Ba GHP yuH BaJHKKa Gopa-
JAHTal HOHH NpyXHnara Goraal, uepBSKJIM y3aTManu abaantupul
NpYKHIA YY3HIAAN. B HUHTr KHiiMaTaapuuu Guaran xosama snad Top-
HHHT P TapanrAurHid rpadHKaal 0COH TOIHIN MYyMKHIL

ByHaan cyHT 3JeKTPOMATHHT TOPHHHT YpTacH 3JeKTPOMArmtHT
KyT6aapu opacufia 6yaaauran KUAHO ypiuaTHIaid Ba 3JCEKTpoMar-
HHAT YyyJdraMufall ysrapmac TOX, TOpJall sca y3rapyByan ToK ¥TKa3u-
aanu. TopHHHT TapaHrJIMTHIM CcCKHI-acTa owupa Gopub, n=1
Oyaranga yuHuur tebpauuvmjgapHid TYPFyHJauwrTH-
pumraspumuaaiu (n=1! 6yaranga Top NyKrajgapu aMiauTy-
JlaflapHHUHT TaKCHMOTHHM |- pacm-
JlaH Kaparmr).

TopnuHr reOpaHHULIADHHE TYD-
I —gt =~ . FYHAQWITHPTAHAAH cyur yumur ai-

| ~ « puMm (xamuza 10 Ta) nykraaapu-

,20;—'?_ HUAT TeGPaiKil AMIINTYAAAapHiin
Top Oyinab cwmxkuil oJagural
9 wad o mkananan (2- pacmaary,
6) rommaamu. (Arap Ttebpanniu
5 AMILIRTYAAdapH XKyjla Ku4uk 6ya-
> /64 Vraé &

Ca, TOplAaH YTAaCTraHn TOKIH €KH

¢ — 3JEeKTPOMATHHT uyJaraMugan yradr-
raH TOKHH OLIHDHII 3apyp.)

6) DAeKTPOMArHHTIU TOP Y3YIIIH-

3 - pacu. THHUHT /4 Ba 1/6 KucMaapnua
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o o

macodara kyinb XamMaa n= 2 Ba n=3 Gyaraspa TopHH TYpFyu tes-
pantupub, YHHIT afpHM HYKTaJapHHHHT TeOpaHHIN aMIIHTYAanapn
YAauanaau.

By mabnaymornapnan ofiganaund, n=1, n=2, n=3 6yarauna
AMILTHTYAAJAp TAaKCHMOTH rpadHKJIapy TysuJaajin Ba, aHa my rpa-
Gbukaap ycru/laH 1UasapHi CHHYCOHJaJapud 4u3ub, yaap ¥3apo
TaKKoCHalnaly.

3) ¢opMyaan# TCKIUMPHILHHHT MOXHATH IIYHIAaKH, yHia
v=50 cex~! ne6 ¢apas KHIH6 XaMaa [, n Ba P un fuarau X045 Top
MaTCPHAJNHNHT YU3HKHI SUUAHTH p TOIMAANY.

Topuunr ! yayuauru macuita6ay anHekika 6ui1an GcBocHTa yauad
TONWJAAM, N KATTaJ MK aMILIMTYAadap TakCHMMOTHIan rtomuaaju, P
sca oanun unsuG xyhiuaran rpajguxkka Kapab Tonuaanu.

Byunan cynr p nuHr ana my ycya OnAaH TOOHArall KHAMaTHun
y3yuaura youab gyiuaran Top CHMH 1aMYUACHUUNHT TAPO3HAa TOp-
THII #Yau 6MaaH TONMArdaHd 3HUYJIHIMIa TakKocCaalaly.

2- Matk
Beprakan Top

Kepakau ac6o6 Ba MaTepuaanap: 1) KypuiMa, 2) TaposH ToMIapi
Ba KYPYX KyM, 3) maciuraGan umusruy, 4) éup KeCHM TOp.

Kypuamannur Tapcudu. A top (4- pacM) aaekTp TOKH yrKasmail-
[Uran MatepHajgian sicaquiid MyMKHH. Topra Tawiku JaBpull Tab-
CUp TOPHHIT yuH B TeMup miyacTunkara OHPHKTHPHJITAN JOKOPHIH
HyKTacnia Gepuaaau. By naactunkanuur 6up vetn 50 ey vacroradau
yarapysuain 1ok Gepuaaérran C 3JCKTPOMATHHTHHUT KyTGJaapH opa-
cHAA TypanM.

IMaactuukauMnr  ysu aca yarapmac TOK oan®  mHwaaérran D
SJACKTPOMATIIMTHHUT MATHHT 3aIRKHPHHNHT KHeMi Gyaany; Gy ysrap-
Mac TOK KATTAJHCHHH Y3rapTHPHO njactHHKannur, GuioGapuy, top-
HUUT XaM Te0panuIujapy aMIJHTyaCHiK Y3TapTHPHIL MYMKII.

Topuunr nactke yuu E puyarnusr yuura Ompuxrupuaran; E pu-
yar O yx atpoduna aitianaau. Sluaga nacrpogka M maardopma Ba
N ueaagua ocuiarai, £ puuariuur HKKHHuY yuuaa K 10K cypHia oaa-
Iu Ba 6up xkofifa KoTHpHO Maxkamaa® Kyiuaumwin Mymkun. [laar-
¢opma Ouaal uCJAaKYaHHIT OFHPAHTHHH 1Y IOK MyBosaHaTaallH
MYMKHH.

Topuunr tapanraury njaardopmajkarn IOKHHIT Ba uenakuagaru
KYMHHIT OFUPJHIY OunaH Gearnaananu. KyM unlaatuarasia TOpHHIT
TAPAHTAUTHINA ap3UMarai MHKIAOPAA Y3rapTHPHIL MYMKHH; KYMUHHT
OFHPJINTH Tapo3Hia TOPTHO aHHKJIanaiad.

Topuuur tebpanrania oaajyvran IDAKJJapHHH  Ky3aTHU yuyH
CTPOGOCKONMUK EPHTHIN ycyanr K¥iaanuaagd. Byumur yuwyn S xupa
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whwa opkacuaa I KyTH HYHra KYHAY3rd EPYFIMK JaMnacH ypHaTu-
ran; Oy Jamna ysrapysuau TOK tapMmorura (50 ey, 220 8) ynananm.
Cexynaura 100 Mapra spg >THO €naaurad jamna OuaaH @pHTHAA-
Auran Ba cekyHnura 50 Ta Tyna TebpanaiuraH TOp Y3HHHHI HKKHTA
YeTKH BA3HATHAA KuUMMpJaaMal Typ-

raujiex Tyioaajn.
) Yayawaap. E puyar MyBo3aHar-
208 g JIaHalH, 6PHTYBYH JIAMOAHHUT Ba 3JIeK-
P . TPOMATHWTAapHUHT 3aHXHDJapH yna-
Hany. Top acocuii  TOHHMHI TYpFyH
é./’ Mansapacuhu Geprynra Kagap aJat-
‘ (¢opmara acra-cexkun Towap Kyiiub,
YyenaKkyara Kym cenud rypunaau. Top-
iys HAHP Xap xun (Kkamuaa 10) umykrana-
puparu tefpauuuiiap aMIAUMTYAaja-
p pu  Q wkasarapian ¢ofinanaiud
// ronuaanyd. OJHHran MabjayMmMoTiapra
Kapa6 TebpauHw/Iap aMUAATYAACH-
' HUUT TODAATH HYKTAHHNT KOOPLHHA-

¢
S

tacura Ooriauuw rpaduru scasain.

Unsparan 5rpy  4H3HKUM  aMIVIMTY-

JlacH IKCHepHMeHTaN 3rpu UYM3HKHHHT

2 aMIHTYAacHra Tenr 6yaran Hasapui

“ :2? CUITYCOH/Iara  COJHIITHPHIN  JIO3HM.

T Ywma KOFO3HHHP y3ura wynfgai cuiy-
coylia fcasiaiH.

Topuunr rangaru ukkura oGepro-
HH Y4yH XaM XyIIW WyHAad KAauga-
au. n=1 6yaraunga v (50 ey), P Ba !
nu Ouaran  xouama- (3) dopMynagau
TOPHHHI O YH3HKHA 3UWJIHTH KuilMatu
anugaanagy  (ropuuur [ ysymwiuru
macwtabayn uu3rny Guaan yauab To-
nunanyu).

I LR LVLULS UL UM NS n

Narmnm

IMMUUMMUUM YUY

AJABUET

1. C. II. Crpeakos, Mexanuka, «Hayka», 1965, XV Go6, 138—143-4.
2. C. 3, Xafignn, OH3HYeCKHE OCHOBW mexauukd, Pusmartrus, 1963, XVIII
600, 149, 150-§.
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32-BA3UHDA
TOBYWHUHT KATTUK )XHCMJIAPAA TAPKAJIHUI TE3JIHFHHH
KYHAT yCyJIH BUWJIAH AHHKJIALL
Kepaxan ac606 Ba Mmatepuaaaap: 1) kypuava, 2) MAMIMMeTpar
9R3FHY, 3) TEPMOMETP,
Hasapuscu., AKyCTHK TYJKHH/IAD GHP MyXHTAAH OOWKAcHra yYTranH-
Jla TeOpAHHLIAD YacTOTACH YarapMaiiy, aMMO TYJKHHJADHHHT Tapka-
JUI TE3JHrH Y3rapajd, OyHHIP HaTHKACHAZ TVJAKHH YSYHAMIH §ara-
panH.
VKkuTa MYXHT yuyH 0= AV, Up=A,v fie0 &smm mymxHH, Oy epia
U; Ba Uy— TYJAKHHJApHHNF | Ba 2- MyXUT/IApAa TapKaj¥Il Te3JHKJapH,
A, Ba Ay— TYAKUHJapHHHT Oy MyXWTJapiar Y3yHJHKJapH, v — 1e0pa-
HHLIIAP YacToTacH. Dy TeWrsiavanapian v; HH TOMAMH3:
vy =70 u
1 2x2'
Arap myxataapaan GHpH, Macajad 2- MyXMT ras (xaBo) 6y.ca, TO-
Byll TeaqHrH Jlamnac ¢opMyJiacHiaH aHHKJaHajH:

02—_—' V%Y-
6y epra p — XaBOHHHI OOCHMH, O — 3HUJIHIH, Y — COJMIITHPMA HCCHK=~
JIMK CHFMM7apUHHHC HHCOaTH (Y == C,/Co ).
TemmepaTypa ¥araprauuja rasHHHP 3HWIMCH Yarapuum (p = T%at)
obTH6OPra O/iMNCa, TOBYHI Te3urd OyHAaall HpoxanaHajH:

Up== Vp—’;-y(l daty=0, YV T+,

6y epaa o — XaBOHMHI' Kenraimm kos(pduunenty, ¢— Llemcnit rpa-
AyCJIapH XHCOOHJari TeMiepatypa, Pp— XABOHHHT ¢ = 0°C naru auuju-
™, yy— toByw Tyakuunapipuar 0°C na Tapkamnmmn tesnurh: g,= 331
m/cex (HaM XaBo yuyH o = (0,004 1e6 oauml MyMKHH). Up HHHT H(oxa-
cupan Gofifanannd, v, HH TONAMH3:

v,=0,V 1 +af ?C—; (1y

AcGo6nunr raBcudu Ba yauawaap. Kynar ac6o6u (1- pacm) Gup
yuu Gepk 6yaran A muma Hakiaau sa 6up yunna eirun C QHCKH 6ya-

4 % /
E » 3
| « 7,
% “Z 7
P D R i il bl d il dedddch bbb bbbl

1- pacm.

W
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rail B crepxengan ubopat; B cTepkKenb TOBYWIIHHE TapKisisil Te3-
JIUTH alTHKJ1aHMOKUH O§.aran Matepuaagan sicasjiagH.

D KucKHY CTep:KeHJapHH raiaMa-raijan ypracuaan kiucub May-
rkamaalb gysanu. FMunra o3pox nykak KyKyHH COAMHMG, naiua rarank-
sd KYBRMAagH, Cylurpa YHHHT HYHTa CTCpPXKeHZAru JHCK Oup o3
KMprusujaajay, 6ysjaa y naduaHunr gesopJapura Termas typajsran
6yacu,

Crep:keHHUHT Ypracuian Gy yuura KapaG cypyn OuiAaH HUIKA-
janajgy; Cypynra Kawugouab cypkajaray OyaaiM; HIIKadaHranza
CTCpIKeHb 3appauanapu OyAgaMma xycycuit trebpauMma Xapakarra ke-
aaan. TeGpaHumaap XOoCHJ KHAHUIHMOT Oy epHaru ycyJau Kyaxaa-
HHJAranfa acocal MHHHMaJ yacTOTaJd Xycycuii Te6pauumzap XocHA
oya1aau. Bynap typryd tyaguuaapiup. CrepKeHHUIT KUCHO KYiiHi-
ran »ofinja sappayanap THHU Typanu (TeOpaHHLLIap aMITUTYAacH
HoAara teir). By xofi cHaxuuniap Ba Te3AMKAAp TYryHu 6ysanu.
Crep:ennuur 6olKa xaMMa KeCHMJapuaa teGpaHHuLIap aMILIHTY-
JacH nodara Tenr 6yaMafiiy Ba CTEpXKEHIMNT yuJapHra SiKHIJIaLIrad
capn optu6 OopajH; CTEPXKENIUUI YulapHia CHAXKHILIAP Ba Te3-
Jukaap aur karra 6yaain  (kasapukiauk). ¥Ysynaurn L Gyaran
crepxenja Ay TYAKUN y3YHAMKIUNT SIPMU KOBAaIIaAH, WYHHIT yuyl

L =2/ @)

Hajiyaunur uynpa (xaBoja) xam TeGpaHuuiiap Kapop TomnaiH,
Oyaap nykaxk KykKynJaapuuu takcumaal, Kyxor wakasapu jne6 ata-
JYBYH HIakAAAp XOCHA KHAau. JHckaan maHyaumur €nuk yudraua
6yaran macoda ApUM TYIKUHJAAPHHHT OYTYyH colura teur GyJaranaa
Kynar wakanapu xkyna ocol Ba anHg Xocua 6yaanu, uynku 6y xod-
Jda cTepiKellb TeOpaHMILJIAPHHHMHT YAacTOTacH Hafiua Muujard XaBo
YCTYHHIMIT XycycHHl uacToTanaapunan Gupura rtedr OV.aué Ko.aamu.
YacrorajaapHuHr OyHAal TeHT 6YaAHO KOJHNLIHTH LaTHXKACHAa Haiis
yajard Xaso YCTyHH TeOpaHHIUJapUHMNT aMILIHTYAacH optagu (pe-
8oHaHc 103 GepanH).

KyHaT mwakaiapu anuk YHKHIIA yuayH, TeGpanHiijaap XOCHA KH-
Jivmaa (cTeprKeHHH MIIKasnaérranaa) nafyanu y €k-0y €kka Gup 03
Cypull Kepak; Gyuaal KMJAUNrauja XxaBo YCTYHH TeOpalullAapUHEIT
XyCyCHH uyacroTajapu ysrapTupuiaaiH Ba Oy uacroranaprad GHpH
cTepiKeHb TeGpaHUILIAPHHHAT YacTOTACHTa TeHIJIAIITHPHIA A,

AHHK 1UAKAIap XOCHN KHJMHTay, OWp Heud LIAKJHMHI Y3YHJIHCH
(MUIHMETPIH YH3FHY OMslaH) YouanapH, OMTTA 1UAKJIHMIT YpTaua yavH-
JIMMH  anMKJgaHajd. PaBwianky, OWTTa IIAaKJHHHT [ Y3YHJIHTH XaBOJa
Tapikanaérran Ay TYNKHH Y3YH/MTHHHHT SIPMHTA TEHI, STbHH

[=2y2. )

Arvap crepxkennuur L = A/2 y3yuanrd Ba Kysar maksaununr [ = Ay/2
yayuanry yauad ronuaca sa ToBviueMar 0°C garu x2BOja TapKaJHII
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Te3MrH Mabiaym Oynica, TOBYm THJKMHHHHHT CTEDKEHJA TapKaJHil
TE3THPHHH Kyiupark ¢opamynajan XucobnalG TOMMII MyMKHH!

v, =1, Vl—}—at—lli.

CrepxkelHUHr L y3YHANTH MHAJHMETPJAN YH3FHY Ouaan, { TeMme-
paTypa sca yijnaru TepMoMerp Oujian yauaHagd. YJauaml HUOLIapu
yuTa cTepxeib yuyn Oaxkapugaau. Dapua MugZopaapiyu KaMuia yd
MapTa yJjyaul Ba M3jaHa&TraH MHKIOPIMAr ypTa apHOMETHK KHi-
Maruaan ¢oigantanuil JO3NM.

XaMMa cTepxeisiap YUyH ©; TE3JAMKHH alHKaa6 0Ju6, cTepxKel-
Jlap MaTCPHAJMIHEHI 3UYAMPHHH  OGuaran xoija yaapuuur E HOur
MOAYJIH alluKJaHaaH, YYIKH

v,=V Elp.
IOur MoayauuuHr TONMJIran KMHMATJAapuiy XKajsaaaapia Oe-
puATaH KAAMAaTIapHra cOJHIITHPHRII JO3HM.

ARABUET

C. Il. Crpeako s, Mexauka, «llayga», 1965, XV 606, 138—143- §.
C. 2. Xalt kun, Pu3nueckie oCHOBH Mexauwkd, Pusmarrus, 1963, XVIII
6os, 149, 150-§.

33-BA3UCA

KATTHK JKHCMJIAPKA TOBYI TE3JIMIHHM BA 10HT MOJIYJIHHHU
AHHUKJIAIN
Keparkau ac606 Ba marepmnaadap: 1)acGo6 (crepsenn TYTKaul,
yitroTkud, NpuéMimk Oxaau), 2) Texmmpuaauran crepenaap, 3) 30-4 xarod ocupa-
Jaorpatu, 4) 3I-3A ToByw reneparopi.

Baszndanan xyTHAran MaKcaj— TOBYIIHM KaM IOTajurai mare-
pragiapian (MeTajanaphal) sicanran cTepKeHaapiary 6yinama to-
Byul TeOpaunIIAapHIMIT pe3onanc yactoratapuny yadamw #yau Oun-
Jiay TOBYLI Te3aurH Ba IOur Moayauny auukiaatl.

H30Tpon KaTTHK JKHCMJapjaa TOBYWI TapkaJaranfia 6ydaama tya-
KHHJAAp XaM, KYHAaJanr TYJKMHJAap XaMm Oyaaau, Jexun yJaaplpir
TapKaJdull Te3AUrH Xap xua Oyand, TYJAKHH YTagurain KuCMiaplynr
3JaCTHKJIMK Xoccanaapura Gorang Oyjans. By npoueccuHur nasapuf
ananu3y anya Mypakka6aup. Hasapusira Ounoan, Kyuzajaanr ke-
CHMHHHUHT Yyn3uKuf {oryamaapura uucbartan y3ynaurs Katra Gyaran
crepXKenia OyinaMa TOBYW TYJAKHHAADHHUHT Te3JIHIH Ky#uZaruua
udojantanagu:

(0

o ||
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190 MEXAHHKA

Oy epaa ¢ — Gyii1ama TOByW TYJKHHHHHHI TapKajauw Tteanury, E—
cTepXKenb sicaaraH Mmarepuanpuur IOHr Moayan, p — 3uugirH,

Crepxenga 6yAnamMa TYAKHIGIAD XOCHJI KHJAHMIN yuyH yHHHT GHD
VUHHH OHpOp ycyJs 6uaaH y3yHacura OHPHH-KETHH CHKHIU Ba 4y3nu
Kndos. CTepxenga s1acTHK TYJIKHHHHHI Xylda KaM cYHrataury pa
YHUHT CTepXeHb — Xas0 GYyAMHMIN werapacupa OyTyusait xahitrau-
JHury tyaiag MabayM 6up wacToTadapia TYPFYH TYJAKHHJIAp Kapop
Tonaau. Arap crepxeHb ypracujaan MaxkaMmaab Kyimarau 6yaca, y
X01na TYPFYH TYJKHH TYTYHH KHCHJAHUI JKOMMra, KaBapWKJAHKAZD
CTEPXKEHIHUT yuJapura Tyrpu KejaaaH. By xo.ala crepxenra XKofi-
Jawaguran A/2 apuM TYAKHIIAp COHM TOK GyJajin, uyHKa TVIYHAAp
opacufary mMacoda TYAKHH y3YHJIHTHHHIT sipMura teur. By wapTtuu
Kyfiugaruua E3nmr MyMKHY:

L=@n+ 1),

Oy eppa L — crepixent yayHAauIH, A —KeTaéTran TYARHN Y3yHJHIH,
n=0, 1, 2, 3. ¢=2Av myHocaGarian ¢ofigaaanub, Gyinama TOBYII
TYIKHHHHEET CTEPXKeHJa TapKaJHIl Te3JHIHHHHT (GOpMYyssaCHHH  TOTHII
MYMKHH:
2L
€ =57 T v, 2)

Oy cpaa v — 1e0paHUILIIap 4aCTOTACH. :

Typryn TyaRHHAap XoCHa1 OYJalWraHiard v pesouaHC YacToTa-
JapHu alukaab oaub, 6yisaMa TYJAKUHIAPHHHT CTepXKeHuaa TapKa-
Jaui Te3auruuH [(2) ¢opmynal tonuw, 6yupan  doigatanué sca
10ur moayauun [(1) dopMyaa] Tormuuw MyMKHH.

Kypuamanuur taBcudu. Kypuamauusr cxemacu l- pacmna Ttac-
eupaanran. By Kypuama [ toByw renepatopupat, I/ ac6obaan Ba
111 katoa ocunaiaorpadiaan ubopar. [/ ac6o6uAHT cTepKellHH TYTHO
Typagural TYTKWUM Ba OYiiiaMa TeGpaHHIAap XOCW1 KHJIALHTaH
XaMmaa yJaaplid Kabyad KHIAHINAR HIJIaTHAAAMraH HKKHTa 3JeKTpo-
MarunTtH 6yaaan. Tekwupuaaguran I crepxens Y3UHHUT ypTacuiai
2 Kuckny Ounan wynjaf MaxkaMJiaHaiMKH, YIHNT NaCTKH Ba 1OKOPH-
ri yuiapu 3 yHFOTKHu Ba 3’ NPHEMHHKHUHT KyTGaapH TYFpucuia
typaanran! 6Vacau. Byhnama TeOpanuuwiap YyHFOTHIUHH Ky4yalTH-
pHIL MaKcaauia YHFOTKHY OHjal HPHEMHHMKHM CTEPKeHHHHT yuaa-
pHra sIKIHPOK XKOMJAITHPHL JIO3KM. BYHHHT YYYH 3JeKTpOMariuT-
aapra MaxkaM OHDHKTHPHJFaH MHKDOBHHTJIAD HMIUra COJHIAIH,
3I°-2A renepartopujan’® onuHafuraH y3rapyBuail JICKTP KyyJaHHIIH

} Crepsens XOK VPTacHAAR MAXKAMIAHHINH KEpaK (OHP MHAIMMETPraya aHHKe
AUKANY: CanTHHA HOTYFPH MAXKamaaHCa, Vuuall HaTHXaJapH OOIDKaua YHKAZH.

V312N renepaTopHua Tory wacToTamapu (20—20000 ey) coxacupa €ragurad
GIER LR 1eOPAIIULIAPH XOCH KHAHIE MYMKHEH.
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33. KATTHK JKUCMJIAPJIA TOBYWI TE3JIMTMHH AHHKJIALL 191

yirotun yysnramura Gepmsaau. lartuxkana crep:eHHHHT NacTKH
YUHra YacTOTacH resepaTop uacTtoTacura Tenr OyJran RaBpHi Kyd
TabCHp KHAaAu Ba (heppoMariuT crepxenaa 6yhaaMa TYAKHHAAD XO-
cuJ 6yaanu. Arap cTep:xeHb HOMAarduT MarTepuannal facaaran 6yica,
OVfinama TYAKHHJAAD XOCHJA KHJHIU yuyll CTepXEHBUUI ydwJapura
IOMIIOK TCMMPJAH fCaarad 10NKa naacTuiikanap énuiutTupuaand.

1- pacu.

IOxopurn saexkTpoMarnuT — 3’ NPHEMHHK — TOBYIU TeGpaHHLIIA-
pHHH 3;eKTp Tefpanumaapura aijlautupaiy. YHHUT FaJTaru Karoj
OCUMAAOTPAQUHUNT KBEPTHKAA KYUAHTHPIHY KHPUIUX® HOMJIH KJEM-
Macura Kymuaanu. [Ipuémunkaan keaaétrad 3aekTp reOpaHHIuAapu
KyuafiTHpHau6, ocumanorpad’ skpanuga Kypunagd. Ieireparopiad
YHFOTKHYra Gcpuiadrran Kyuwlaluil tTeOpaHHUIIaPHHMHTI vacTOTacH-
HH dcra-ceKdi y3raptupul, pesonaiicra spHIHM, AbHH aiiTHG §THI-
ran teOpanuuiiap 4acTOTaCHUIH CTEpXKellb XycycHil TeGpauHiuiapH-
EHHT vyacToTajaapuian GHpUra TEUIAIUTHPHIL MYMKHIIL

Texkwnpuaagrran crepxennngr Kfuaatraur veGpamnmaarn  (Crepprenniur afipis
KeCHMIapi YHHHT YKMra nepredfiKyasp pasiiniia cuaxniijing peaonancs navipkacHaa
XaM ocunasorpad Skpasmuga aMmANTYAa opinG xetnum Mymxin, Crepaentue O¥m
yusapH YAFOTKHYJall Ba NPUEMHIKAAH HAKajlap Y30K Koilaawray na CrepskennHur
yaapra nvcbatay mapkazjamitupnauum Gysuaray Gfica, Gy sddickt wynua Kyumipox
Hamodnt Gyaaum.

DAeKTPOMArHHTAAPHHET FANTAKAapHAa ROl Maruutaap Oyanwm jaosnv, Oyila
Mari¥TiIapuHOr  MAPBHTHK Maflioud  KYWIaliTaiuiure SJeKTPOMATHHTIAPAATH  Fal1ak-
JApHUHT yJapian Y3rapysuad TOK YTranga Xocwa Oyaajauran  MaronTHk  MaiiaoHu-
BHHT  KYYIaHrasJurugal KaM OyJ/Macaurs kepak (katra GyJica sna xam sxuum),
Ulynaalt 6yaran xosjarmma yHFOTYBYH KYYHMUP 4aCTOTaCH TOBYI reHepaTopHuunr
yactotacura Tenr GynagH. Arap aneXTPOMATHHT FaiTarngary JOMMufl MaruuT ypmira
IOMIIOK  TeMHpiaH fcajarap ysak Kyifiuica, y Xo/Ja 37eKTPOMATHHT CTCPMENNH HMKKH
MapTa KaTTajJawras yacrorta GHJAaH T10PTaju (Y3rapyBuau TOKHHHT fi§Hasniui Kauzad
GyaHINAGN KAaTLH Ha3ap, OMp Aavp HYHAAR HKKH MapTa TOPTaaH) Ba YIFOTYBUH KYu-
HUHP YacTOTaCH MKKH Map1a OpTHK G¥JajiH.

1 By muga 20-4 ocuuatorpadk Kyanauniagy.
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192 MEXAHHKA

Yayawanap. 1- pacMparn cxemara Kapal KypuJaMa HuHrudagd. 3
YHFOTKHY Ba 3’ MPHEMHHK CTEPIKCHHHMHT TETHILIM yyiapura opaJja-
puana 0,1—0,2 smx XxaBo 3a30pu KOATyHYA MUKDOBHHTIAD €paaMHu Gu-
Jdan axuuaawTHphaad. 3I-2A TOBYWI renepaToOpHIIMLIF  YHKHUI
KJCMMacHAary Kyuwiauuim makcuMyM OVaajauran Kuaul kyfdumanH.
Karoa ocumiaaorpauuHHr 3KpanHra Kapa® TypuO TeHCpaTOpIMNT
«4acTOTaHU pocTaai» JuM6u acra-cekun Oypuiaiy; refpanuiiaap
aMIIMTyJacH KaTo[ OocuuAIorpadu skpaiujia opra Goulaaran nafr-
na guMOHM fypalun TyxTatusaign. Bynra Moc te6paHuLLIap yacrora-
CH TreHepartop AuMOuiaH kapal tonuaaau!. Acocuii pesonancaa te6-
paHuiaap aMnAMTyAacH adHHKca Kyn OpTHO KETajH.

v ToBywi renepaTOpHNHHI 4acTOTaCHMHHM OWIHPUG, CTEpPXeHp MaTe-
pHARHITHIT MYMKHY 6YaraH OOHIKA PE30HAHC 4acTOTanapu TOUHJIAIM,

(1) Ba (2) ¢opmyaanapaan ¢ofinaianub, 6ylinamMa TyJKuHIaD-
HHHF TapKaJdHUII Te3Jaurn Ba crep:enuunr JOur MORYAH aHUKIaNaLH,

AfiTn6 yTuarau yauauwtap TeMHp, myJar, Xe3 Ba aJdIOMHHHANAN
ficanrTal TYPJAH XWJ Y3VHJAUKAATH CcrepxXeuaap OuJan YTKasugafgu.

CrepKennapaain OGHPH yUYYH pe3OHAIIC STPH UHM3HK OJHHALH, Gy-
HHHT y49yH KaToA ocumJaorpadu skpainmaa te6panniiap aMIVIUTY-
nacHHHNT Y3rapuiun yavawaps. Ogaunran MabayMoTJiapra Kapalb
pEe30HaHC 3TPH YH3HK scalaiH.

AJLABUET

1. C. TI. CTpeaxos, Mexaumka, «Hayka», 1965, XV Go6,-138—143-§.
2. C. 9. Xailkunn, Ousnueckue ocHonb! MexaHukH, ®usmartrus, 1963, XVIII

606, 149—150-§.

! Vaynanrn 300—500 ss GYaran mMetasa CTepxenJap y4yyn acocuil pesonane
sacTach GHp Weda Kudorepura TeHr GyJaam; vactoTamn 3000 ey raw Gouwwtal cos-
Al K K.
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MOJIEKYJISIP ®HN3HKA

34-BA3H®A
TEPMOTIAPAJIAP SICALI BA YJIAPHH JAPAXAJIAM

Xap XH1 MeTaja YTKa3rHujapHHNT BKKHTA NaiBaHAH KaTHAIUTaH
Cepk 9JeKTp 3aHXHpH Tepmonapa neG araaanu.

Arap kaBIIapJapHHHT TeMmepaTypacH Xxap Xua 6yica, TepMo-
BJIEKTp IODUTYBYH KyY TABbCHDH OCTHAA 3aHXKHDIAH SJEKTP TOKH
yranu. TepMoa/ieKTp IODHTYBUH KYUHHHT E KaTTaJHrH TeMneparypa-
JqapHUNT f;—f; ¢apkura nponopunoxaa 6ynanu:

E=C(t,—1,), y

Oy epna C — remneparypadap dapku kaTra OyaMarania IOHMH#H
O6yaanuran mugpopanp. C MUKIOD Xap rpagycra 6up Hewa yH Muk-
pOBOJLTAAH ouwIMaiau. By MIIHMHI KYyD KHCMH mpenapatHeaup. Dy
Basudana: 1) repmonapa sicasaid, 2) TepMonapa JdapaxKaaaHnaly,
3) mapaasaluHMHT OMTTa HYKTAacH KaJaH[HHr 3pHII TeMiepaTypa-
cura (232°C) xapa6 texwupunaau, 4) E=f(t—t;) Gornmannmnunr
KO3 (PUUHCHTAADH aHHUKJAHAAH.

1- matuyg -
Tepmonapa sicam

Kepakan ac6o6 Ba matepuannpap: 1) xap xu1 mMcraanapisn acairay
HHIHUKA CHMIAp, 2) MHAMHBONLTMETP, 3) 4MHHN BA Pe3nHa TpyOxanap.

TepMoTIiapauuHr cxeMacu 1- pacMza KeaTHpuaran. Xap xui Ma-
Tepuannapaan sicanrad ukkuta AB sa ACDB yrxasruunnuur A sa B
yMyMHuii HyKTasapu 6op, yaap Ly HyKrajapaa Gup-Ouphra xaBiiap-
aaurad, C pa D yykrajgapra MUAAUBOJILTMETP KVIMHAHIOH MYMKHI.

AB Yytkasruu 60 cm, AC yrkasruu 40 cu, DB yTRasruu 20 ca.
Tepmonapa OyHaait KWaIu6 scanaiu: Xap XHA MaTepHaMlapian -
sacajaray HKKATa YTKasrHuHUHC yunapu 6up-Oupura sH4 Teruf rypa-
LMTaH KAau6 6ypanann (EKH yJapHH HUTHYKAPOK CHM Ounan Gupise-
TUpHII MYMKHH). Yunapu a1ekTp &iu ananracufia naisaninanany.-
Dynuur yuyn KyMMpAaH sicaarad 3JeKTpoisapu 6yaran €k ¢ouaps,

13 PHsHKaaaH NNPAKTUKYM
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194 MONEKYJSAP ®U3UKA

(2- pacm) nmmnatunaan. By snektponnap ¢ouapna maxcyc A sa B
KHCKHU1apra BUHTAAp Oulan MaxkKamiaauran, KyMup saektponaap-
HHHT yunapu opacuaaru macodann C Ba D pacramap Gunan gyaga
yaraprupuw MyMrHi. Ky3uu sxTHéT KMAHLI yuyH K§MuUpJap pacMjia
KVpcaTHjaMarai KytapMa ruso¢ uyura coJdHraH.

E# énpupmaranga Fuaod Tymupuarau 6yavimu xepax. Lfira ru-
Jogaaru paHrax ofiia opkajau Kapab xysatu6 typuaagd. Eit §arap-

[ —

0©
A

a L A

1-pacm. 2-pacm

'hac TOK 3aHXHPHTa KapLiuiaura 6up Heua Vi oM 6yarai pcocrat OHe
Jan KetMa-Ker Kunu6 yaanaan. KyMmupsiap KyrOGUHHHT yllopacu KaH-

Jal OyJauIy axaMgsiTcH3 3Mac, Myc6aT KyT6 KaTta JHaMeTpJu
KYMUD 3J€KTDOATra yJaalaju.

Eitnn éupupum yuyn pySuambuuk  Kymwunagu (peoctaTiiapHuur
KapLKWIKICH 3HT KaTra OYJHIIK Kepak), KyMupJap Gup-GHpura Tert-
3nau6, nappoB axpatHaaunu. Arap éi xocusn GyiMaca, peoCTaTHHIT
KAapLUIHJINTHHY KaMadTHpHII Jo3uM. KyMHpaap opacuparu Macoda
TYFpM TaHJaHraHja yJaapHUHT ywlapuTHHa uyraanagH, el npunana-
Maiiin Ba OHp Mebepaa Axiuy naiy.

Tepmonapanapnn mnalBaHAJall YYyYH CHMJApHHNOC y4iapu €
‘ajanracura OGHp CeKyHJ yaMacCH BakT XKyJa 3XTHETAHK 6HAan TYTHO
oaunain (Oynma ansanrara (aKat paHriu ofilia OpKajgH Kapau MyM-
kuu!). [MafiBananab 6yaranaan Kedun naiiBanAHMIT MaxKaM 3KauIH-
TATa HLIOHY XOCHJA KHMHII Ba YTKasrudjaapuum OHPHKTUPRHO Typrad
HITHUKa cuMuy (arap HiLaa1uaran 6yuaca) oaub Tawaaul Kepak.

[Ta#tBangynanran yTKasruuiapHu 6up-Oupuan agqoxujia-asjdoxHia
ysynaury 10 ¢cu Gyaran MHHHE TpyGKajarn HKKWTa Katlal OpKaaH
yrkasnm xepak. CHMJapHUHT nafiBaljjganrad yuu TpyOKallMHr ye-
TiAan 3—4 mm fan OPTHK YHKMACAHTH JO3UM.

Yrrasruunapuu Oup-6Hpuaall H30ONAHUST KHJAMI YYYH YJapHUHT
y3yli ywiapura HHTHUKA pesuia Tpyb6Kandap xuiirnsuaagu. Tepmona-
PAHNNT IKKHHYH yYHIH Na#BanIaliial OAZMIl Y3yl CHMra Ka.ara-
pox witint TpyOKa KHHTH3HIL KepaK.
+llafipangmain Tyraray, KHcKa yTkasruy tpyb6kagaru 6yw kKauaga
opwaan TopTHAany (mafiBanajaHrad yyd TpyOKaHHHT 4YeTHIAH 3—
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31. TEPMOTIAPAJIAD SICAIIL BA YNMAPHIT HAPAXAJIAIIL 195

4 um ynkuG Typuu kepak). Koaranm xHcka YTKasrgura Hiruuxa
pesiia Tpy6xa xuiirnsnaaan.

TepMonapauunr 6up MaTtepiajan sicaarail YyTKasruwiapHHung
yunapyu KaeMManapra yjaanajgl (acTpoxka xapanr).

2- Maux,

Tepmouapa.napnu JapaxkaJnart

Kepakan ac606 Ba MatTcpuannap: 1) siextp meun, 2) TepMomerp-
Jap, 3) Tepmouapaiap, 4) MHIIHBOALTAICTP.

Tanépaanran TepMonaparuia sMac, Ganku 3 ta Tahépu xaMm xa-
paxananaiu. Taliépaanran TepMonapauuir GHp y4M Ne4IHHT CONON
KOIKOTHra THKHO KViiMjanu, HKKUHYHCH 5Ca MOWIM HjHIl HYWra
(xynnn Taiiép TepMonapanap kKaGu) TYIIHPUIAIH.

leup wunna Temneparypa 250°C ra cra omsamu Ba Gy TeMmepa-
TYpa KONKOK TeUIMrHra THKHG KViiuaran repmomerp! Guaan yadaua-
Iy, Moinuur teMnepaTtypacd XaM TepMoMerp OHiaan YaAuaHaiu Ba
6y TeMmepatypa néApad ¥3rapMadAM, UYHKH HOMOIHMHT AeBOpJaapH
Kywkasat 6yaub, arpogunan cys oku6 typanu. Ilcun y3rapysuai
TOKJall TabMUIIANA/IM, 3a1KUPTra neyra GCpUaaérral KywilaHHILNK
yeknab Typajaurad mociaamacu Gyaran aptorpaHchopMarop Kyuu-
nanu.

Bapua TepMonapasapHuir y4JapH MOHAH HEMUI SIKMIIMAATH KO-
Jojkara ypuatuarain KieMmaJjgapra kKywuaaiu. Buakacn OGupop
KJICMMaJap XKy(pTHra KMPpHTHJANHNran MHIAHBOJALTMETP Xap Kaumag
TEPMONApPAHUHT 3AIKHPHIHE TYTALITHPA OJIaJH.

bapua TepMonapaaap 614p BaKTila JapaxaJanaiy. Byunur yuayn
1CUb LKHJIHG xap 6up 16—20° C pau kel neujtary TepMoMeTpiHIT
Ba TYpTajga TepMomapara raJMa-ranjian yJaanaaiuran MiAadAHBOIBT-
METPHHUHT KypcaThinaapn Kailji Kuaunamm,

By epaa xyia 3xTHéT O6YINLI Ba Kalich Kypcatnuriap Kaiicn tep-
MOnapara TCTHLUIIM 3KaHHHH  4aJkalwlTHpuO 1o06opiur sipamaiiiu.
Temnepatypa 250°C ra erraHuga newily HCHTHII TYXTaTHaain. TeM-
nepaTypaiynr nacainumnan  Qokxanannb, MHAIHBOALTMETPUIHT
xap 6up 15—20°C pau kefimuru KypcaTHILIapH XaMMa TepMonapa-
nap yuyn Kaha KHIMHHIIE Kepak.

U Tepmonapany CYIOK MOJLZANAPHHNT SPHIN  TeMnepalypatapHra KapaG Jiapaxa-
Jaw jo3uM, GopAM-I0 TepmoMeTpra KapaG Jmapakaganca, JapaXxa’iamira  TCPMOMeT]
LIKAJACHUHHT CHCTEMATHK XaToJapH MyKappap KHPHO KoJajiv. Yujan TamKapH, anii-
HHUIF  TYPAW KuCMIapHia TeMTepatypa Oup 03 ¢apy KuHIHINra a’okapop OY.iras.
KjunMua Xatodap 103 GepHmiH MyMkHil. Jlekun Oy MallIKia Hi XAMMAIN KAMalk 15~
PHII MaKCajHja TcPMONAapa TCPMOMETP EPAAMHAA AAPAKATANA, KeIHUrM MAWKA 2
sca ¢axkar O{TTa HYKTAUMrHNA KanaHHMHP apum 're\mepdTypdcnra Kapal Texuputs
.‘ KYpHIajH. e b e e
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Aur knuMk KBagparaap MeToimuaH ¢ofijianannG, YAapHUHT SHT
KaTTa SXTHMOJVIH Ku#iMatiapunu tonamua (Mykaaaumara kapanr). Xu-
cobJatifla XKyAa KarTa COnsiap OMslaH MII KYPMacaHK yuyH €, Ba C uu
HKKWTa COHHHHI OHpOp HMFHHIHCH KYPHHMIIMAA TaCBUpJaul KyJjaii:

e=¢y+x Ba C=Cy, 7N

6y epia €, COH-—e, HHHI TaXpHGainapjan TONHJICaH KaTop KHAMAT/la-
pHjard SHT SIKHH MWHHMajg OyTyH COH, X — VHMHT Kyumimyacu, C'—
KHitMaT TapriOu T, HUHT MakCHMaa KHiiMaT TapTuCura OOFmHK Oyaran
OHPOP KHUHK MHKJODAMD, Y — YHHHT KymmmuacH. By wmpa €' = 0,01
ned onum MabKyJd. ¥ Xonga (0) TeHrsama KyHMAard KypUHMUIra Ke-
Jaju:

= e(;+ x4 0,017, yT,,

Oyura 2, =e,—e;— 0,01 T, saur# ysrapysBus KHPHTHO, YHAAH 2, HU
TOIaMH3:

2,=x -+ yT,. (8)
X Ba Y uH, OupgobapuH ¢, Ba C uu amukaam yuya 10 Ta skcnepu-

MEHTaT HYKTa IWynjail TanJavajuky, ysaap OyTyH SKCIlepHMeHTal1 3IPH
YU3UKHY TEKHC KOILialjaurad GYJcHH Ba yJjap YuyH 2 XucoOnaHamu:

zl= X + !/Tl-
22———‘: X + yT21 (9)
2y0= X+yTy¢

(9) rtenrsiavanapian xap GUpWHMHT VHE Ba vall KMCMJIApH OpacHAaa-
TH aliupMa y.iuani HaTHKAacHaH OJIWHTaH 2, HUHT YHHUT anuk x+yT, KHii-

MATHAAH YeTNaHMIUMEM Kypcaraad: Oy ammk Kuiimat 74,7, ... aap-
HHHT aHUK KHfMaTHra MOC KejajH.
Taxpubaga Ty, Ty ... Jap yMymuit 2,, 2, ... Xarora KHPYBUM

Xaro OusaH aHuKJaurad Gyaumm mysmkun 3Au. Ulymuir yuyn nasapuit
yur Kuacmpaa T, HUHr XaTtocH Kalta Xucobra oqunaiizg sa T, Kuilmar-
Jlap anHK Je6 XuCOOGJaHaiIH.

3ur KMuuK KBajapartaap MeToAHra GuHoall, §auanaérran MHKLO0p-
Jap opacunard GOFIaHHIUHHMHT 3HI KaTTa SXTUMOJIH KosdduiuHeHT-
JiapH yYeTJaHuul1ap KBaApaTJapHuHHr WHTHIAKCH 3HT KHUHK Gyau-
mHra Moc Keauiud Kepak (Mykajjmmara gapamnr).

Ougdepenuuan xucob meropaapuuai doinananub, MHHEMYM
6§l apTIapuRE TOMAMH3:

Y (2 — x ~— yTp)? 0 Y (2g— x— yTp)?
= 0 Ba =
Ox oy

0.
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34. TEPMOMIAPAJIAP SICAII BA VJIAPHHU IAPAJKAJIALI 199

Dynapran X Ba y HHHP XakWkpil KufiMaTnapura SHr axue 6yarau
mmmamapﬂn aHHKJall yuyH HKKHTa TeHrJiaMa yhKapamus:

>zn = nx -+ y}'_‘]‘,.
S(2aT,) = x3T,+ y3(T).
By renrsnamanapHi euyHG, ¥ Ba Y HY TONAMMU3:
_ 2 S@l)-Sa3r,
T a X)X
S (1) () STn.
n J(TD—~(XTa)’

X Ba Y HUAT TOMHJATaH KMiMaTjapH yJaapHUHT HIopajapH OHjas
(7) tenrsiamara, €, Ba C 3ca (3) Tenrnamara kysunamu. Wlynaaii ku-
AHO Y3HI-KeCWNI KYHHIATHHH TOlNaMHu3:

EMKB= 80T+ CTZ-

X ==

Tonaaran gouyuust T nmnr 50, 100, 150, 200, 250°C xunitmataa-
pHA2a TeKWHpHG KYpuaaiu. 3. 10. K. HUHI XMco6aal ToOmMaran Kui-
Mataapyu (M8 XHCOOHZA) SKCNepuMEHTad 2rpH uYM3HKKa Kyhuaanu.
Xucobaam Kyaaft GyauiIy yuyyn KyfHujarnua xXaiBasx TY3HLI JO3HM:

. )
Th 2y 2,T, T,

2Ta | Mo | XaTa | X(73)

AIABUET

. U K. Kukonu, A. K. Kuxkowun, -Moaekyanpnas ¢usnka, dusmarruz
1963 ' 606, 15- §

2. K. TI. dxoBaes, Mawewamuccxaﬂ ofpaGoika pe3ysbTa10B  H3MePeini,
Tocrexusgar, 1953, 10- Go6, 5-§.
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T
MEQCHM 35-BA3UOA
R HH"HF TEPMHK KO3®dHUUMEHTH BMWJIAH TEMIIEPATYPA
Metp, B)D“K - OPACHIATH BOFJIAHHIIHK YPrAHUII
Bl‘MGx 8¢606 Ba mMaTepHaaaap: 1) acGoS, 2) npyxuBaJH BakyyM-
pa 10361(& Hacocy, 4) ajeKTp MAMTKACH, D) MAMIL
]
Paay K‘allagal Tas Gocumununz mepmux Kospuyuenmu remmepary-
Y3raprauja ras GOCHMHEHHT HUCOHi Yarapuioupy CHIIRH--
_1¢rop . T
s o= (57, M
MUMeyTyy Hpean ras XOMaTHHMHT
Te}ll"‘n V = RT m 2
llHaJIJIa GH 8ungnaw ocon. V nu ysrapmac pe6 sa T Gyimua Andg-
Kyfinjparuay TonaMus; N
oy mR (3
(1 ~@ or)y= v .

TeHMamanapaan o HE TOMAMHUs:

= L) 1
'rem];gyﬂ,n‘ N “=73 @T)v— T “4)
59»’n~apaTypar}§““H5, ras GOCHMHHHHT TeDMHK KO3(HUHMEHTH alComoT

g T9Ma Teckapn nponopuHonaaaup. Kymiagan To=273°K(0°C)
1
A o = ty= 53 2pad L
aHI/I}i‘g 051","{ 7K
Ay , 1T Tapcudu, a3 GOCHMHHUHT TepMHK KO3(h(HIMEHTHIN

acH

O6u B muma Gaanongan (l- pacm) Ba GaajoHra pe-
3MHa manur GuiaH GHPHKTHDHUJ-
raix M BakyyMMerpaan ubopar.
Hluora 6anioH uyura nacr Go-
CHMJIH XaBo KaMaJras, 6a/ao0H
K xyMpak opkaau arMmocdepara
KYIIHWIHIIE MYMKdH. DBanjonun
A 3J1eKTp IJIMTKAcH ycTHra Ky-
finaral MAWI Hyura coandb Xy-
AuJIrax.
Dadaaon uungars 6ocum 1pyo-
Ka LIakKJa#jlarg npyxuuacu 6yi-
. rai BakyyMmMmeTp ounau yJayaua-
A au. D xYMpak BakyyMMeTpiH -
6annonra, E xyMpak sca cucre-
1 pacw, manu H nacocra KyuwaznH,
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36, HCCHKJHMKIHIHT MEXAINK 3KBUBAJNEHTHHH TOMHUI 201

Hwnn Gommamgan oagun sBakyymsmerpuuur 250—300 mm cum.
/0T, yaMacHRa OGOCHM KypcaTuuiura HmoNnu XOCHT KHJAHII Kepak.
Arap Gocum 6yupman Gowkauya 6yaHO Kosca, JaBopanTra MypoxKaat
K Kepak. CTYOeHTAAPHUNE [j3auza KYypuamadazu HHmMpaKiapHu
alaanTupuw pyxcar aruamaidul

¥nyawanap. C naunira Kop éku yit TeMneparypacHiard cye co-
aunagu. Mamwira Tyimumpusaran TepMoMerpra kKapaG rteMmeparypa
auiikrananay Ba OyHEa BaKyyMeTDHHHI KYpCaTHIUH Kakj KHAHHAAM.
Cyurpa sjekTp IMIMTKacH TOKKa yJaanub, cys HcHTHIa Oomiaailju.
10°C paun Gomaal cys KaliHaryHya 5° maH opa’aaTHO MOHLILArH CYB-
HHUT TeMnepaTtypacH ynualb Typuiajin Ba BaKyyMMeTPHHHT yluajaap-
ra Moc KypcaTuuuiapu Kaix Kuau6 Gopunaan. Axepoun-6apoMerpra
xapab atMocdepa 6ocuMH JauaHaH.

YnuawnapHu taMoM KHJAHG OY.IraH XaMoOHO HOMIUIJLArd CyBHH
TYKHO Tamaaul J03nM.

XucoGaamap. Bakyymmerp CHiipak/JarHHIIHA YJdyaiiw, GunoGapuw,
6aJ/I0H HuUMAard GOCHMHH TONMHMUI YuyH arMochepa COCHMH KaTTAMMIH-
JaH BaKyyMMETPHHHI KYpCaTHILJIapPMHH afiupu0 Taliaml Kepak:

P = Pars — Ppax .

‘Banion Muupard rasuMHr GOCHMHHHM Ba TemiepaTypacHHu Omiran xonia
ra3 GOCHMHHHHT TeMmreparypara GOFiaHHul rpaduru sicanagd. by rpa-
GuKAaH TYFPH UHBUKHUHT OFManHK OypuarH TaHTEHCHIA Ba TETHLLIM
TemnepaTypanapiaru raz OOCHMHHHHT KHAMAaT/apura xapa® o HHHT Xap
xu1 temneparypanapra (0° aau 100°C raua) termmum KHilmMarnapu To-
mwiage. o = {(T) rpaduxk Tysuwiaiy. Yiia rpabuKHMHT §3ura HasapHil
3rp# YH3MK XaM YH3HJIagH.

Dcnatma. Wynu aiitu® YTHm KepakxH, wwmma Gaasonnsur ucruaranga On
Ka1ap KenrafimmM Tydaivii ra3 XaXMHHUHP JSrapHummy, WYHHHLAEK, YJO0BUH TpyO-
Ka BA BAKYYMMETPHHHT XKMHUHNP GAMIOH  XQKMHIA Kaparauia dyja KHUHK SKau-
aurit Tydallan yrapuinir xaxsiunn svtabopra oaMaank. Ilyusait kuand, 6y xgypua-
Maja oqmiran variukasap Gup 03 nactpox Ofsmmm $XTHMOA.

AJABHET

U. K. Kukousn, A. K. Ku g o, Motekynspuas pusuxa, Pusmarrus, 1963,
I GoG, 4-§.

36-BA3UODA
HCCUKJIMKHUHT MEXAHHK 3KBHUBAJIEHTHHH TOMMII
(OKOYJIb YCYJIH) N

Kepaxau ac6o6 Ba maTepuanaap: 1) Koyas ac6ou, 2) ukxuta Tep-
MOMeTp, 3) 8JeKTPOMOTOp (PeOCTaT, IIKHB Ba KaJHT GMnaH), 4) ayna €Kku ¥14oB MHK-
pockonn (MKP-1) c2

Myxanauma. MCCHKAHKHY MEXaHHK HIUTa afJaHTHPHII, MEXaHHR
HILHH 3Ca HCCHKJHKKA aflvlaHTHPHII MyMKHH, Arap 6upop Q MuKAOp
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202 . MOJIEKYJIIP ®U3UKA !

HCCHKJIMK Oupop A MuKIOp Miura skBuBajeHT 6Yyica, abiiy Gyaap-
Xan GupH, Macaial, A um Q HCCHKJIHKHH OJHII YUyH €apd 3TUAraH
6yaca, y X044 yjaap opacuia

S A=j-Q (1)
mynocabar Gynaau, Oyuaaru j — ysrapmac coH GYsHG, MabayMKH, UcC-
CURAMKHUHE MexaruKk aKkeuearenmu fied aranagu. Dy Varapmac.cou
Oup OHPAYK HCCHKJMK OJHII yUyH KaH4a MHKJAOp M GUpJIH-
ru cap¢d XunHul Kepakjurguu Kypcarajgu; OomKaua afiTranja,
HCCHKAUKHIMUT MCX2HWK 3KBUBAJIGHTH MEXAHHK OHMD/MKJIApAaH HCCHKJIWMK
OUpJHKJAPHra Ba WCCHKJAMK OMpIMKJIapDMAAH MEXaHuK OHMpJMKnapra

¥THIIra HWMKOH OepaiuraH KiynaityBumjup. MCCUKIHKHHHT MeXanuk
3KBHBaJicnTH Oan3Hia % Japaa, 6a1;3ﬂ11a§% Jjapla  mponaianaiH_
Mexannk SKBHBaJCHTHHHI KHHAMAtd TaXpulGaja TONHAAAH, YHH TOMHII
yuyd A Ba Q MHKIOpJap audK V/IuaHald, SBHH MabAyM MUKIOP
HII MCCHKJMKKA alaHTHpuiagd. VICCHKJIMKHMHI MeXaHuk SKBHBAjEH-
THHH TONHILHHMHT OHD HeWa yCysuiapy MYBXKYAXHD;, Kyiuaa JKoOy.suur
TAKOMH/LJAUITHPWIraH YCYJIH 0aCH KHIMHAZH.

- AcGoOuunr tascudn. Dy ac6o6 namatr {paaran ZZ uammra
coauHran nukeaganrai C xes kaaopumerpaup (l- pacm); ZZ ugniu-
ra yH teMnepatypacuiard cyB Kyhuaran 6yaub, y KaJOpHMETpHH
TeMNCpaTypanunr tacoxuduii ¥arapub KoauLiJapHAaH cakJ1alnu.
Kaaopumerp D mkupra goHMHA GHPHUKTHPHATAH; KaJopHMeTp-
IMHT Targgary E nuI KOHYCCHMON Y YyKypuara 3pKHH TasiiHG Ty«

h 3
°

V
\j

|
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|
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30, HCCUKJUKIITIT MEXANNK 3KBHBAJIEHTHHY TONHIN 203

pani. Kanopumerpra kupiritagnran sa PP kypaxuanapu 6op GB
aed TpyOKa KaJopHMeTpHH loKopuaan ywaa6 Ttypaan; GB tpyGka
wa Ky3raaMmac /A noamnunnkka rasnnG rypajn. JKes tTpyGKaHHHT
€ yunra F mkus xuiinupuaran 6yau6, 6y UIKHB MOTOPra y3,YKCH3
nalinin épaamuna 6upukkan. Pacmja xypcatwiamaran, cuérunk F
NIKIBHHHE afiaHuuinyy, OuHoGapuu, PP Kypaxkuajapuiur xam ai-
JHININUMHA Kala Kuaaid. MoTopHHHr afiaanuiugapu conn (pacmjia
K¥pcaTuamaran) peocTaT BOCHTACHAA Y3TapTHPHIHIIH MYMKHH.

PP xypaxuanap aflsnanud, cylOKJAHKIM afyantupaid. Bynia 6a-
HAPHATall MEXaHHK WL, CYIOKJIHKHHUEI KOBYWOKJaMrd Tydaiay, ue-
CHK/JIHKKA alilaHaju: CYIOKMUKHHHT TeMieparypacd KyTapHaaid.
Iuky vIIKaNnaBuIl Ky4JapalHHT MaBXYAJIHIH HATHXKAcHla KaJjopH-
METPHHHF y3u XxaM alinana Oowrtaiau. Bupox, D wxkusra ypasaraun
Hnra OCHFJIMK M 10K KaJOpUMETPHHHI Oy afslaHuUINra TYCKHIUIMK
guiaagy. IOKHHHT OFHPJIHK KYYH MOTOP KaWMUIMHMHT TapalliuK Ky-
Yd MOMEHTHra KapaMa-Kapiiu HyHajaraH MOMeNT XOCHI KHJa/lH.
MoTopHHMHT aiiaHuIl Te3UrHHH, GHHOOApHH, KypaKdaJdapuMur af-
JaHHLI TE3JUTHHH peocTaT épaaMuia y3rapTupil, 6y MKKH MOMEHT-
HHHT KUAMaTiapuHu OMp-OMPHUra TEHTJALUTUPHIN MYMKHH; KaJdOpH-
MeTp ailianMaiiaurad Gynaau, M IoK unjga KMMHpJaMail ocuaud Ty-
pazH, MexaHHK HII 3ca Oy Xoa1a OyTyH/nad HCCHKJIMKKA aiaataid.

Hazapuacu. Mabayvky, ali;laiMa xapakaTtaa 0a)KapujraH HiLHH
KyHuaaruya noojganaul MyMKUH:

A= Mg,

Gyujarn M — um Gaxcapa€TraH KyYHHHT MOMEHTH, @ — Oypuaum Oyp-
yaru. Kypaxkuajsap N mapra aiinasranjia Oakapuiajurad Mexanuk A

HILHUHT KUHMATH:
A=2n NRP, (2)

“Gynfarn R KkynaiityBun D WKHBHHHT pajuycH, P sca M 1oKuuur orup-
JIHTH,
MKkuiuu TOMONJAN, KAsJOpHMETPAA XOCH Oyarai HCCHKJHK MHK-
AOpH
Q= (k+w) At 3)

Gynangn, OyHaarn k— kanopuMeTpaars cyB maccacli Ouaan CyBHHHI €O-
JHIUTHPMA HCCHKJIMK CHFMMM KyTaliTMacH, W — KaJOPHMETPHUHT CYB
3KBUBANEHTH; Oy MHKJODHH KaJOpHMeTp Maccach OuJan  KaJopuMmeTp
SICaNraH METAJIHHMNT COJUDITHPMA HCCHKAHK CHFHMH  (Ke3 YuyH ¢ ==
= 0,09 xas/z-epad) xynaiirmacura Teur Aed xucobaaml MyMKul, Af—
KaJJOpHMETP TCMIEpPATYPACHHHHT OPTHLUH.
Hananaétran mexanuk skeuBasient ; HH (2) Ba (3) dopmynanapian
TOlAMH3! ' PR—
. : 23
/= Q= Et war *)
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204 MOJIEKYJISIP @®H3HKA -

Kanopumerp TeMnepaTypacHHUHT KyTapu/MIIHra Teur o6yaran Al
MBRIOP CUETYHKHHHT GHP KaHua KeTMa-KeT KypcaTHIJapura Moc
TEPMOMCTD KYpCaTHUIIAPH  ACOCHEA TY3WJATaH KajABaJjxan TONH-
REYH

Yagawaap. ABBajo KafAOpHMeTp Tapo3HLA TOPTHG OJNHHALM.
Cyurpa HH wmauuira yii Temneparypacugaru cys xyiunagu. C Kaio-
puMerpra HH upniugard cyBHMur TeMmepatypacuaan 1—2° macr
Temreparypaan 1200 e cyr Kyiinaanu,

Ac606 pacmaa kKypcaruaranpaii KHAHG HHFAIAAH; NORUIMIHHK-
Japaa alJaHyBYH KHCMJAp MoRJanaad; FL Kaliuil MOTOPHHIIT ILKH-
BHTa Muiiupuiagu (6y BaKTAa KaJguT aXpaTHATaH 6YJIHIIMA Kepak).
T Ba T\ repmomeTpaap xoli-)kohura Kyiiuaanu. D 6ok ycrura rai-
Jgauran unra M ok ocHaanH.

Peocrarnary kaplwHauk sur xyn Kuaud gyinmagu. Kaautnu Go-
cn6 mMoropnu 10pru3ub, M 1ox 2—5 cu Ganauadaukka KyTapuaus, wy
xyTapuaran KofiMia KOJATyHYa KapLIHIWK CEeKHH-acTa KaMalrupu-
JLafH.

Cyp TCMOCpaTypaCHHHWHT KyTapujuliyra Jyna Ouaan (SXUIMCH,
MHP-1 6naan) Kapa6 typunanu. CyB Ttemmepatypacuuuur 2,0—
2,5°C nan opTHK KyTapuau6 kernmura #ya kyfinm spamainn. Xap
6up 0,5°C na KypaxyaJapHHHT alJIalMIIapH CONM CYETUIMKKA Kapal
aiMKJIaHaH.

P Ba R muxnopaapunm 6uaran xoaza (4) ¢opmyaara xgapab Hc-
CHKJIMKIHOT MeXallMK SKBHUBAJEHTH KHiMatu anuxkiaanaau. Af sa N
MUKJOPJAApUANT y4Ta €KM TYyprTa Xy)pT KHEMaTaapuHuusr ypra
apuGMCTHK KHAMaTH XaKHKUH KufiMaT ne6 KaOysa KHJIMHaXH.

Dcanarma. CH dnpnﬂx.riap CHCTETAMaCHAQ HCCHKJMKHKNT MEXAHHK SKBWBAJICH-
™ | ra TEeHr, YYUKH 6y CHCTEMAJa HCCHKNMK Ba HIUHHHD S"JI‘{OB 6upnux.napu 6Hp
XHILIHD.

AJABHET

M. K. Kuxoun, A. K. Kurkoun, Mosegysapuas. ¢usnuxa, OusMatrus,
1963, 1I 606, 9-§.

37-BA3U DA
HCCHKNHKHUHI MEXAHUK 3KBUBAJIEHTHHHU TOMNUUI
(TA3 KEHTAAMUI YCYJIH)

Kepaknumac606 Bamatepuaanap: 1) Kowrakr Tepmomerpau TC- 153
TepMocTaTH, 2) acbos.

Myxampuma. By Basudaja HCCHKJMKHMHT MEXaHWK SKBUBAJNEHTH
ras KenraiHIMHHHT HIUHNA Yadam €épaaMufia aHuKanafu. Arap ras Kem-
raimuiga A v 6axapca, TePMOAHHAMHKAHHUHT GHPUHUM KOHyHura Ou-
noan Oyupa ras 6upop AQ MUKAOP HCCHUKAHK IOTAIM: '

AQ=AE + 4, (1)
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87, HCCHKNMHRHIHT MEXAHHK SKBHBAJEHTHHH TONHIN 205

Ly epaa AE — rasHuHT -MYKH 3SHEpPrusiICH yarapuuiu;

By epaa m —rasuunr Maccach, ¢, — FasHHHF XaXXMH y3rapMaranjaru
COJIHLITHPMA HCCHKJHUK CHFHMH,AT — ra3s teMliepaTypaCHHUHT Yy3rapuiuy.
Bocum yarapmac Gysiramaa Kyfimjgara mymocadar Jpumam Oyaand.

AQ = me, AT. (3)

By epaa ¢, — ysrapMac Gocumzaru cOMLITHPMA HCCHKJMK CHFHMH,
(1) — (3) mynocaGatnapnae A HY TOLAMHU3:

A= (cy—co ) mAT. )
€, BAa Cy WCCHKJMK CHFAMIApH Opacuja
Cp = -i—_ltj—z—cp . (5)

myHocaGar Gunan aHMKjanypud Gormanum 6op, 6y epna — MOJIeKy.1a
BPKUKJMK Japaxanapuuunr cond. By ndopanu (4) dopmynara lgyucax,

A= Fpn ?mc,, AT. (6)
Arap A wilHM Mexamuk OMpIMK.Iapia, ¢, HW SCa —%’%—.ﬂap,ma

{auacax, HCCHKJAMKHHHI MEXaHVK SKBMBAJENTH Kylhjarwda udoxasa-
HaRH: i+-2 1~ A 1
1]
I==mw 0 u

AcGoOHunr Tasendu. By Kypui-
Maja XeHrafvil wmkeM A Xaxkmra
Kamanirai XaBo Oamxapapn (l- pacwm).
Hun Camapunaguran A xaxm {J-cn-
MOl Hafira Kalsasip Ouaay - yaanray.
By unaimni nuga hopuient nasuda-
cHun yrosun cyn Gop. Min  Gaxcapu-
JaNHran X@KM  CYyBJAH  TepMocTaTra
GoTHpHATaH.

U ~cumon Hali TepmocTaTAan Tal-
KapHia Komagu. A xammiars Xaso
HCHYHJTaHZA  KeHrasjpH. |J -cumon
HABJarH CYBHHHT CaTXM CypHJIajH.
DyHza Talmlky Gocumra KapiiM Hul
6axapunaam. By GocuMm p, arMoc- |*_T
tdepa Gocumu Ba |j-cuMOHM Hall Tup- } —
cakJapuia CcyB caTxMHMHr  Qapxu
Tyaiinn xocun Oynagrrau Ap Oocha- -

AN |
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206 MOJIEKYJISIP OU3HKA

aai nbopat 6ynapu. Arap carxnap ajupmacu 10 cu gan oprux Gyumaca,
Ap 6ocum p, Gocumuuur 1 nponentupan oprtuy, Oyamaitau.  [Uynuur
yuyHn OyTyH Taxpuba aBoMHRa 6OCHM JHEeApJH ROMMHE 6YHO KonaBepaau
Ae0 xucobsail Ba MEXaHHK SKBHBaJIEHTHH aHHKJawW yuyH (6) gopMy.aian
¢oiitataniy  MyMKHH. YJIOBYH  KaNUMAJISPHHHET IOKODHTH KHCMHAA
HIL XDKMUHA arMochepara Kywmagurad xympak Oop. Dy xympak U-
CHAMOH HaHJard MeHHCKHHHI GOUIIaHFHYM BasHATHHH OOINAHTHY TEM-
neparypa Ba arMocdepa GocHMH Kaufail Oy/MIIHJaH KATBH HasaD Kaig
KH/IHLIra HMKOH OepajH.

M GamapunaguraH XaxKMjard XaBOHHHI TeMnepartypacH AT Kapap
oprcHH Aeb (hapa3 Kuaaindk. Dynja XaBOHHMHT Gaxkaprai HLIX

A= pAV (8

6yJaau. XaBo XaMMMHHHT Y3rapuiuy
AV = SAh, 9)

Oy epaa S kynaiiTyBud [J- CHMOH Hall KeCHMHHMHI 103, Ah—Iuy Haitna
cyB caTx{ OaNaHAJrAHUHT Y3rapHLUH.

A HMHT XaXXMH TepMOCTaTAaH TallKapHAa TypraH Kanuiasp Gu-
Jant U- cumMon Hainuur XaxXMufan anya katra. LIyHuur yuyH Hig
Gaxcapanurad GyTYH TFasHHUT TeMIepatyPacuHH aMagajga TepMocrar
TeMneparypacy 6ujaH oup xui ae6 xucobaall MyMKHH.

Tepmoctatna TyMOdep Hwira Tywupaguran f dceurruy (HCHTHII
KyssatH 300 87) Ba OKHO Typrau cys 6uaaH coBaTHaajguran X co-
BUTTHY (3MeeBHK) O6op. By sjeMeHTsap TepMOCTATHHHI HUHMAA TYy-
panu. ByHjan ramkapd TepMocTaToa aJOXHMAA HCHTTHYZAH Ba peJe-
cu 6y/ran KOuTakTau TepMOMeTpian ubopar Maxcyc cucrema Gop.
Dy cucreMa teMiepaTypanyu TalHUgaHTal KHEMATH sSIKAHY/Ia aBTOMa-
THK paBHIujIa TyTHO TypHIra uMxon Oepaju. Temmepatypa Tepmo-
Merp Ouaan 0,1°C amMkaukiaa yauanagu. «<Motop» ne6 araaysuu
TyMOJep MeXaHMK apaJalliTHPTHUllM BIUTa TYILHPa/M, Y 3Ca TepMo-
CTAT WYMAArH CYBHHM apajaluTHPHG TypaslH.

Yagauraap. TaxpuGanu 60omaamaan oOA4I0H CXEMaHH GOLLTANTHY
X0a4Tra KeJaTHpHI KepaK. TepMmocrarnaru, CyBHHHT TeMncparypacu
19—20°C Gyamwn xepak. ByHMUT yuyli MOTODHMHI TepMOCTaTAard
CyBHN apajamTUPYB4YH TyMOJIEDHHHM HIUTa TYUWINPHG, 3MeeBUKHHHT
COBHLIH Y4yu CyB IKYyMparunu ounwm xepak. «Hcutuwn KyBBaTH
300 er» TyMGaepu axcpatuaray, K XXYMpak ouHk GyJaHILH Kepak,
ABTOMATHK CHCTeMa TepMOCTar TeMnepatypacuiiuur 19—20°C rauya
nacaimwuiy (€ky KYTapUIKHIWIKEK) TabMunaaiay, TemnepaTypa cra-
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48. METAJUTAPHHHT HCCHKMAHK CUTHMHHU TONUL 207

R '

wnonap Kuiimatura (£0,2°C yerapacuna) errannnan kefinn U-cuMon
Iaiijary cys CaTXHHHHT GOLIIANFHY Ba3HATHHN, TCPMOCTATRAaru Cys
TCMNEpaTypacuHy Kaij Kuanul, Hiut 6aapuiaguran xaxMiua atMmoc-
(pepara xyuwaanran K xymMpakun énuwi, wiynnurjpek, atmocepa 60-
cuMuny €316 Kyhum kepax. Bynnai taitéprapank kypu6 Oyaranpau
CYur TEepPMOCTATHHHT CYB OHJIAH COBHTHJHILMIM TYXTAaTHW Ba TYMOG-
aep («vcutHIn KyBBaTH 300 8T») €pnaMuia MCHTIHUNM HIUTA TyliH-
puimn xepax. iy nafitaan Gomwna6 TeMuepaTypaliHir aBTOMATHK CO3-
JaHHIIY TYXTaTUJIaA¥ Ba TepMocTaT O6Mp Tekuc ucufi Goulaaiian.

U-cHMOH Hail THpcarpaary CyB CaTXHIIH calloK lIKaJdacura Kapab
xap 0,5° na Kailx xuaub 6opuiu kepax. Cys caTxy WIKasaHHNT OXM-
pHFra Tywiray, ¥ GaxiapuAaiHTaH XaXKMIH aTMocdepara Kyuiypun
KYMpPAKHY OUMIN J103MM. Dynja cyB caTXu OGOLIJaNFHY Ba3HATULA
Kaiitn6 keaaad. Cyurpa, aura GOUINaHFRY TeMICpaTypalld Kail Kui-
ray, yayam siia TakpopJaanaiu. Taxpubany my Taxautaa 2-——3 map-
Ta TaKpopJall Kepag. Yauamiap taMom Oyarapian cyur HCHTKHULY
TOKJAH aXPaTHUI Ba TEPMOCTATHH COBMTHUI CHCTCMACHUIM HUITa Ty-
IIMPHIT KEepPaK.

Xucobnamaap. bapua Taxpubaisapaa U -cumon maii THpcardgaru
CyB caTx¥ Ah {srapHimMuAHr Temneparypara GOFiaHuLI rpaduKJIapHHH
scaw Kepak. Xap GHp Xoa4a rpaduk Kusauruwupr AR/AT  TaHreHcH
Tonunann. Xap Oup rpauk yuyH HCCHKJIMKHUHT MEXaHHK SKBHMBa/JeHTH
(6) dopmynara Kapab Xucobaal TOnMJIafy; XaBo YuyH i=25 pe6 onnur
MYMKHH; Cp JKajBaliapian OJHHAJH. XaBOHHHT MAacCaCHHM p 3HYJHK
YUYH TYSHATaH JKaABa/l MabJyMOTJapHjaH coiinasanud Xxucobnal To-
munaau (m = pV,, 6y eppa V,— ac600 yuyH Talimuad ML OCaXkapH.aa-
AuTan XamM). VICCHKAMKHAHT MEX3AHHK SKBHBaJieHTHHHHT YPTa KMAMATH
TolHAagd. Dy yadawr yCyJHHHHI XaTOCH XuCOOaab TONHJaAM.

Dcaatma. CH Gupankaap cHCTeMACHAA HCCHKIMKHHNT MEXaUMK SKBUBANCHTH
I ra tenr, uynkn Gynjia MCCHKAMIK Ba LLWIHHNT §avos Oupmukaapyn GHp XuwiIaunp,

AOABHET

H. K. Knkonu, A K. Kukonn, Mosekyaspuan dusuka, DuaMatrus, 1963,
I 60G, I — 6-§.

38-BA3HUDA

METAJUJIAPHHHT HCCHKJIUK CUFUMUHK COBHTHII YCYJIH
BUJIAH TOMHUI

Kepakxaunac6o6samarepuaarap 1) ac6o0, 2) navMyHalsp TyniamH,
3) cexkynmomep, 4) MHAIHMETPAH KOFO3.

MeTonuuur Hazapusicn. TemflepatypacH arpodiard MyXUTHHHT TeM-
Neparypacuian I0KOpH G¥araH MeTas1 HaMyHaCH Wiy MyXHMTAA COBHigH.
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208 MOJIEKYJISIP ¢H3HKA

Mertamn naMyHACHHHHT KMYMK Af BaKT MUMAa HYKOTaIuray HCCHK=
JIHK MIIGIOPH KyHHAArHua C3u/HIIM MyMKHH:

gAt = — ( o2 dVAt, (1)

OyHAATH € — META/LTHUAT MCCHKJIMK CHFUMH, P — 3H4JHrH, T — TemIle-
parypa, 0y TeMHepaTypand HaMyHamMHI 0apua HyKrasiapuaa Oupiait ne6
Kalys KHAMHALY, YYHKH JKUCMHHHT {udavsiapd »KyAa KHUHK Ba MeTasLi
WCCHK/MKNK aXWM  VtKasagw. Dy epaa wuurerpan HamMyHaHWHr OyTyH
xaxkMA OViimua omunajn. By ¢ mccukauk aukiaopuns Heloton Kowmymu-
ra acocan Kyhuaaruya Hpoganall MyMKHH:

gAt = Ja(T —T,) dS At. 2

Oyudarn Ty— HaMyHa atpoduiard MyXUTHUET TEMNEPATYpPAacH, ot— HCCHK-
nuk Gepuit kosdduuuents. DBy epaa wuurerpan namynaHuur OyTyH
CHPTH OyiMua XHcoOmaHapH.

(1) Ounan (2) vu Taxkocnal, KyHHAarHHM XOCHJI KH aMua:

— j‘cp ’%TE dv:ja (T_TO) dS. (3)

OT/0t,c Ba p Nap HaMyHa XaXKMU HYKTajapHHHHT KOOPAHHATAJ3PHIra,
o, T Ba Ty nap 3ca HaMyHa CHPTH HYKTalaDHHHHT KOOpJHMHATajapura
COrIHK 9MAC SKaHMIHHU XUCO0ra 0KG, KyiuAard MyHocaGaTHH é3a 01aM43:

— TV =l —Tys. )

Oyuiarn V — naMynanusr xaxMH, S — yHuHT cHpPTH. (4) udogaun
Oyiigall €smm MyMKHH:

A= T g, - 6)

Oy epia m = pV — naMyHaHUHI MACCACH, MMHYC WIHOpA ! HMHT OpPTH-
Wiy OWiaH HaMyHAHWNT Temmepatypach TNacaiiiiimuu k{pcaTafu. 15)
H(OAaHH MHTEerpasnacak, KyHHAAar¥HH TONaMH3:

[

——t

T—Ty=Tm—Tye . (6)
(5) ubozanu uHTErpamiarania oS/cm MMKROP TeMieparypara GoF-
K sMac 1e6 bapas Kunuuran apM. T — T, Ttemmeparypanap Qapka
Kiivatnapa XyAa Kuumk Oysrania 6y cdapas xyna TyFpu O6yauG  ud-
KajH.
(6) udonann norapudMnalb KyAWAarWHH TOTAMHS!

1n(T—T9)=-—j_§z+1n(T,,,_To). )

Iy sca TYFPU uM3UKHEHT TeHraamMacuuaup. (— aS/cm) mugpop Oy TyF-
PHOMIBHIGHAKE BaKTJap yKura oFvaauk GypyarHHHMHT TaHTeHCHHH Hdo-
JENRITUR
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38. METAJVIAPHHHT HCCUKNMHUK CHFUMHUHH TOMNMIUI 209

Taxpubanan naMyna TeMnepaTypacHilMar Xap XUJa BaKTJaapaard
KHAMaTaapuHu TONMG, T—7To MHKIAODJApHUHT JOTapH(PMHHH OJMLI
Ba MHJJINMETPJH KOFo3ra Oy JorapndpapiuHr BagkTtra OOFIaHHMII
rpadurann sicaw kepax. Hartypan yorapudmnap ypuura yuau sora-
pubmaapnan QohzanaHril MyMKHH. Bynunr yuys JorapHdMuK yus-
rHggaHl ‘Qofinananniu kepak. By xoana (7) ryFpn uM3aHKHHHT BayT-
Jap ¥Kura OFMajiHK OypyarduHHT TalTeHCH HaTypaa Jorapudmiap
HUVIaTWIranjaruaan 2,3 mapra kuuvk 6yaanu. Ammo 6y Ba3udaza
TaHrencaAapiuir KuiiMartiaapuny sMac, 0ajskd yJAapHHHr HHcGaTHHH
TONMYLI Tajal KHJAMHPaH{ ySyH, YHJAH JoraprdMIapHUHT HOLIATHIM-
M OXMPIH HAaTHXKAra TabCUP KypcaTMadiu.

Mkxura namyna yuyu (7) udonara Moc rpaduriaapnn Tysu6 Ba
6y rpadukiapra xapal yJaapuuiir BakTaap YKura oFManuk Gypua-
TUHUHT TaureHcJapd KUAMATHHH aiHMKIa6, yAapHHHT HACOaTHuH &
Gunan GenruiaiMH3:

-

= @M
k= cm’ @)
6yngan
61 =3 e 9)

.. @ Ba S MEKmopAapud ahum 6Hp TeMmepaTypasap HHTepPBaJIapH-
Jla HKKaJla naMmyHna yuyn Oup xua e oJaMHua.

Kypuamanunr rtascudn Ba yauawnap. KypHIManHHT cxemacH
1- pacMna kypcarnaran. A 3JaexkTp neub HKKHTa HYHaNTHDYBYM CTep-
Xeura ypuaTtmaran 6ynu6, y Oy crepxenjapaa nacrra Ba IOKopura
cuwkuil onanw (pacMaa crepiemsiap kypcaruamarax). B HamyHsa
6up ToMoun mapManalb Yhwaraw (Kaumaa KWJIMHrau) pHaniip 6yaud,
yHuHT y3yuaurn 30 mu Ba AlaMerpu 5 mm; Hamynagaru 6y KaHaiara
YUHHA najfiua KUPTH3WIAAW; YMHUH HafvauuHr uungan C TepMomna-
palHHr CHMJapH ytkasuarad. Tepmonapauusr yuiapu G raapbpaio-
Merpra yaanran. Hamynanuur rtemneparypacd TrajbBailoMeTpPHHIIL
wrajJacugan GeBocHTa TONHJAAAH; OYHHIT y4yH IHKasaHHHT K{pca-
THINJIADHHH TEPMONADAHHHT NalBaHJJIaHTaH KOWMIMNT TeMIepary-
pacura aWJaHTHpa/luran

Maxcyc rpaguk 60p. p
TaxpuGaxuur GoIH- . |

na 1eus HYHAATHPYB- . : ! —

yn cTepxenyap 6yinad . .

nacrra MyH4aanKk TyIiH- . . ~a288

punaauku, 6yHla HaMmy- . ) I

Ha neyHuHr uyura Oy-
Tyniaa# KupHb KOJCHH; 7
OyHgaH  CyHT  feura

8JIEKTD TOKH I060puIanu. 1- pacu.

14 ©®H3HKaRaH DPaKTHKYM ]
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210 MOJIEKYNISIP ®U3UKA

Hamyna 550—600°C TeMneparyparaua KHsyrangasd cyur necus
IOKOpHra Te3 KyTapuiu0, BUHTIAp OHJaan Maxkamaab gyfunaaum.
Kuspupuaran naMyHa THNY TypraH XaBojga (XaBOHHHI TeMmepary-
pacu T;) 100°C macr TeMmmeparyparaya COBHTHJIaAd. BakTau ce-
KyngoMep Omjan Kaig Kuaub xap 10 cekyHpna naMyHaHMHT TeMmie-
paTypacHHuy rajbBaHOMCTD IKanachiaH Kapal €3uG Gopuianu.

Yura (MHC, aJIOMHHHN Ba TeMHP) HAMYHAHHMHT Xap OHPH yuyn
TeMIepaTypaHHHr TaxpHbajxan TomuArai GHp KaTtop KHhMariapura
Kapab KyAuaaru xaipaJj Ty3HJIaau:

Ne tycek | T—To°C | log(T—Ty)

Cyurpa MUIAuMeTp.Iu KOFo3 Baparuzga log (T—7,) Ba ¢ sapun
KoopaxHaTa YKjaapu Kuaub oaub, ywana naMyHa yuyn rpadgukiap
sicajany. Slcaaran rpadukiaap BepTHKaAA uM3HKJap OWJan mWyHxai
KHCMJapra axpaTuJgaiukH, OyHaa rpapHxk KHCMJapu TYFpd O6Yaa-
aurad 6yacui. Bynpail kucMaapran xap GHDHHHNT BayTaap ykura
OFMAJHK OYpPUAaTHHHHT TAHTCHCH aHHKJIAHAAW; TEMHUpP Ba adlOMunuil-
TMHE UCCUKAMK CHFUMHU (9) dopmyaapan annkaanagu. MucHuuar uc-
CHKJAHK CHFMMH KufiMataapu 18- xkazBaiaa xearupuaran, Cynrpa
aJIOMHUHKI Ba TEMHD HCCHKJINK CHFEMUHHIr TCMNepatrypara Gorna-
Hul rpaduKIapH AcaianM.

(9) dopMysanard ¢y Ba Cy HCCHKJIHK CHFHMHIUHT KUHMaTaapu
aiiniu 6up TeMIepaTypara OMI SKaHJHIHIIA Ha3apiAa TYTHIL Kepax.

AJABUET

.. K. Kukonn, A. K. Kukouu, Moaekyaspuan ¢usuka, Pusvarrus,
1963, 1V 606, 5-§, 476- Ger.

KYIIMMYA AIABUET

2. %L A. Typosckuii, ' M. Baprecres, Onpeacresns TEmIOSMKOCTH
uerannoB metoaoM oxnaxmpenus, JKTP 10, suwn. 6, 1940, 514- Ger,
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0 CYIORKTHKAAPHITHT COAHIUTHPMA HICCHKJHK CHEHMINIL TOITHIN 211

30-BA3HOA
CYIOKJTHKJIAPHHHT COJIMIUTUPMA HCCHKJUK CHFUMHUHHU TOMMUINI

Kepakanac6o6 Ba Marepuaaaap: 1) Kaaopuverp, 2) TepmocTar,
$3) vomvrmerp, 4) M-101 raavsanomerpn, 5) cekysiomep, 6) peocrtar, 7) Kaawur, 8)
Mensypka, 9) TepMonapa, 10) TexuukaBuil Taposd Ba ToLWLAAp.

Mykapauma, Basudanunr mMakcagu CYIOKJHKHHHT COJHUITHPMA
HCCHKAWK CHFHMHHK CACTEMaNHHT aTpodharn MyXuT GHAAH HCCHKJIHK
#JIMAIIMHYBY HATHXKACHJaTH HCCHKAHK Hcpoduuu rpaduk paBHiupa
Xuco0ra oJHLI ycyau Ouaan anuKIamgup.

Tavpudra kypa, MOAJAHUHT COJMHITHPMa HCCHKJ/MK CHFUMH TeMIle-
parypasdapuunr AT unTepBainia

Qe
mAT
dopmyna 6usan Hbonananag, 6y epia m — MOANAHUHT Maccacd, Q —
yura Gepuwiaran UCCHKAUK, AT — MOJjla TeMnepaTyPacHHUHT K TapHJIHLIH.
€ HH aHHK TOMHII KaNMOPHMETPJarH TeKUIMpHIaétran MOAJAaHuHT aT-
podbaary MyXur GuiaH an0Garra HCCHKAMK ajMAlUHHTaHH ydyH Oabs
KUHHMHYBANKIapra onu6 Kesaau. KanopuMeTpHH TepMOCTATJjall HCCHK-
JIMK aJMAIUMHHIIMHK KaMafiTupajy, auMo YHH Hojara osiM6 kenonMaiigH.
T; TteMmuepatypazaH (aTpodJard MyXHT TemileparypacHian nacr) 7%
~ Temmeparyparava (arpojpaary MyXuT TemmepaTypacHiaH OKOpH) GyaraH
MHTEPBAJ HUMAA YyTKasHaran TaxpuOGanapia ucpod Kampoyk OCfaai,
amMO Gy XOJ1 BKCHEDHMEHT yuyH XavMa BaKT XaM Ky.jafl 6yJasepmaiiu.
Arap HCCHKJMK aaMalumiMIl Oup Hynaauumipa Oopca, TysarMa-
Jiapiy xucobjali 0COHPOK Gyaail; KaJOPHMETDHUHT TCMOEpaTypacH
MYXHTHHHI TeMIepaTypacHAall OKOPUPOK OY.raHu KyJaai, OyHHHT
YYYH TEKIIUPHJAAETrali CYIOKJHK O3ruHa HcuTHiaca Oac. Y Bakria
GyTyn Taxpu6a jaBOMHAA KaJopHMeTp aTpodiardm MyXMTra HCCHK-
Jank Gepubruna typagd. CONHIITHPMA HCCHKAHK CHFHMHNIK alMKJam

Cc =

dopMmyaacn 6y Xoa ydyn HCCHKAMKHMHT  Gajanc TeHrJamacuiaH
KeJTUPHO YHKADHJAHILH MYMKHI: :
Q = (AT + ) (me - 3), (1)

Oy epaa Q — MCHTIHYHMHT GepraH MCCHKJMK MUKJOpH, AT = T, — T —
CYIOKJHK KYHHJraH KasOPUMETP TeMIepaTyPaCHHHHT ¥.4al TONHMJIraH
kyTapunmy (T — HCHTMHYHYE HIUF@ COJMII MalTHAard COLLIaHrud TeM-
nepatypa, Ty—Taxpubagaru OXHprH MakcuMas TeMnepaTypa), @—unccHk-
JHK a/IMAIUMHYBUHH 9BTHOOpra OJYBud Ty3aTMa (« --» MHIIOpa MCCHK-
JMK aJMAlUMHUUIMHMAT OJJIMH TaHJAHraH HYHAJMILMEA MOC Keaalu), m—
KaJIOPUMETP/IarH TEKIUMPWIAETral CYIOKJMKHHMT MacCacy, ¢ -— yHHHT
COJIMIUTHPMA MCCHKJIRK CHFMMH, 9 —- KaJOPHMETPHHUHT HCCHKJHMK (CYB)
9KBUBAJIEHTH, S’bHM Kajsopumerpuu 1°C mcutHil yuyn Kamopumerpra Ge-
pull Kepak GyJraH HCCHUKJIMK MHKAopU (OMP KHMHCAM MaTepHAIZaH

.
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212 MOJEKYJISIP GHU3UKA

SCOJITAIl KAJIOPHMETD YUYH HCCHKJIMK SKBHBAJTCHTH KaNODHMETp Macca-
¢y OWJIaH MaTePUATIHMHT COJHIUTHPMA HCCHKJMK "CHFMMH KyTlagTMmacura
Tenr, Oy BasudajiarH KaJoOPUMETP Ke3[aH scaaud, HHKeNJIaHTaH).

Venrruy, abHU 3aeKTp Neub Geprad HCCHKJ/IHK MHKJAODH Kyinjgaruya
Xucodnanagn:

Q = 0,241U,

6y epaa I — amnep xucobupark TOK kyuw, U — BOJIbT XUCOOHAArH Kyd-
JIapnl Ba { — WCHTTMUHHHT wmial Typuui. BakTH (CeKynn xucoGmiua).
Y Bakria

0,241Ut 3
= m(AT¥+06) m" @

AT, © Ba 9 napus TYFpU AHHKJAI YUYH KAaJOPHMETPHHHI TeMIes
parypacu Ysrapmud rpadurnpan dofijananwi josuM. Mccuarmiuk  anma-
WHYBH Tydafind KaJOPUMETPHHHI TeMIepaTypacHd BaKTHHUHT MYypakka6
¢bynkimacn 6ynanyn. Taxpubappnr Oafun TauJaprad HAPOHTH YYyH
yHHHT Tpadurk l-pacmja Kypcarwiras Wakaza OyJajun.

fo=0 jan f; raua temilepaTypa V3rapHUIHHHHT OCOUNIAHEMY JNaBpH
1e6 arasnanurad LaBpu YTamW, y JaBpAa WNCCHKJNK ANMallHHYB HATH-
)Kachaa xasiopumeTpiary OouwtawFuu T, Temmepatypagad (cexyujpomep
joprusuiaran NafiTaarn Temneparypazan) 7Ty raya, sbud [, BAKTHEH
KejfuHry (MCHTTHUHHHT MIUra TYMUPHAMIG TIARTHEArH) Temileparypara
Kajap Kamasiu. f; Jeu ¢, raya OVsran opamukna Oom  xasp Yrams,
OyHjAa KaJOPHMETPHMHI MCHTTHYZAH OJAJHTaH HCCHKJMK MHKIODH MC-
CHKJMK aJIMallMHYyB HaTumacuia Oepajuranujga Kynpox Oyaapu, t, —
HCHTTHUHUHT YUHDHJHII NAHTH, aMMO HCCHK/IMK HHePUHACH TYQainu
Mmakchuman T, Temiepatypara KeHuupoK, IbHHM fy Mafitia SPHIIHIALH.

1o JaH fy raya (CEKYHAOMEPHHHT TYXTATH/MIIH, TamPHOAHHUHT OXUDH)

7%
e =

'l

_E_’

i

P !
( S
] e S I -
0 R e Al L

£
¢
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9. CYIOKJIUKNAPHUHI COMHIUTHPMA MCCHKJAHK CHFHMHHIT TOMMNI 213

OXHPrH gaBp yranu, OyHAa KaJOPHMETD HCCHKIMK aJMAlIMHYB HATH-
skacuaa makcuman T, Temmepatrypajgan oxupru T; Temmneparyparaua
{t; najitgarn) copuian.

O TyzaTMaHH XHCOOnam. AHWK KaNOpDHMETPHK Yiyauinapia
TYP/IH XHJ Ty3aTMajap KHPUTHNaju, aMmo Oy HIIJA HCCHKJMK ajimMa-
wHnyB tydaiin Gyarad Temneparypa Ty3aTMAacHHM KHDHTAU Ounan
YeKNAHHI MYMKHH. <CyIOKJMK — KanopuMeTpP» CHCTEeMACHHHHI HCHTTHY-
lan osran OyTyn () MCCHKJHIM HMKKHTA KHCMMa axpanagu: (Q — CHC-
teManu Ty gaH 7y raua HCHTHINTE KETaJuraH MCCHKJAHK Ba ¢ — CHCTe-
M@HMHT aTpoiiard MyXMTra (TepMocTatra) OepajuraH HCCHKmurd. DBy
nepod Gysmaranma cucrema ATy = AT + O remneparypa Kajap WCH-
rau 6yaap sau, 6y epja

AT =T,—T,.
Cuctemannupr o faBp NaBOMMIA aTpodAard Myxur Ouidam HCCHK-

JUK anMamunyBsy Ty®aiiim Gepaaurag HCCHKIMK MUKIOPHHE HbioTounHHT
KOHYHH OyfiHua aHHKJAI MyMKHH:

fy

q=af(T—Tc)dt, (3)

4
6y epAa o — KaJOPHMETPHHHI HCCHKAHK Oepui koaddunuentu, 7. —
TEPMCCTATHHHT TemnepartypacH. © Ty3aTMA MHKIOPH ¢ HCCHKJIMK MHK-
Izopxn Onnanm KyHHEArH TeHr/aMa OpKanu GOFJaHraH:

=2
0= rs 4)

(4) ndonanan anuKnauaguray g uu (3) Qopmysara kyfu6, © uu
TONAMH3:

’

[

@—_-/ef(T_Tc ) dt, : (5
!x

6y epra k= aj(mc -4 3). Kuunk df BaxT wWuMpa TeMmnepaTtypara OHjl
Ty3atMa dO Gfyacun, abru dg = (mc +- ) dA =oa(T — T, )dt. busz o
Ba T, uu JOAMuH MMRIOpJAap fAe0 xucobnaivus. Kyhupars

d6
(;,,—)T= B (T—T,) ©)
udonsa CHCTCMaHHHT Te'rel\mepaTypa SIKUHAAA (‘gfsum Tesanrugn G-
d d
aupazu, ¥ Xonna (W)r =k(Ty—T.) Ba (-&t—)'r,= k(To—T ) udo-

nanap cucremanudr T, sa T, Temneparypanap fKHHHZA COBHII Te3JH-
rn Oynagu. Hewtruy manGagan axpaTHiarad Ba CHCTEMAra HCCHKJHK

www.ziyouz.com kutubxonasi



214 MOJIEKYJIIP ®U3HKA

KeMaiiran Xo44a, SbHH HCHTTHYHMHT HCCHK/HK HHEPUHACH TaLcip

KprdeélHl‘ﬂll cOXa YHKApH6 Taulianrap OOULIAHFHY Ba OXMPTH  jamp-
4 T
napia o= ‘;17 . TeHr:MK  ypunau  Gymamu. To—T, Ba Ty — Ty nap

KaTra ( GysiMarand yuyH OOLLaHFMY Ba OXMPrHM AaBpJapia TeMmiepatypa

upsHKu# yarapajiy jae6 xuco6jall MyMKHH. (%?) HH[AA—’I;) MHK,JI0D
T VAL T

Ouian anvawTHpamHs Ba 6y MHKZODHH COBMIIJArd TeMiiepatrypa ysra-
o AT
pui rpaduruAal aHHKIaAMHS: (F) 1y GOLIANFUY JABPIMHT  YH-
Ty

. AT .
3UKUH KUCMHWIAAH, (E\ HH 3Ca OXHPrd AABpPHHHT UYH3HKHH KHUCMHAAH
/TS

anuKaanMna.

Kasnopumerprunr 6o gaBp AaBOMMIArH HCHII TE3JUTHHH COBHLI
TE3JHrHal allda KaTra Ae6 xucobaaimus. By sca acocuit ucum npo-
ueccnHra KMPHTHIAAMTaH KHYMKPOK TysaTMa pPoaMHH ViHahan. Y
BaKTAa TeMIepaTypauHHr GOW JaBp NaBOMHJA Bakrtra GoFaaliuil
KONYNHIK TaXMHHAH YH3HKUHA KOHYH Ae6 Xuco6.ail MyMKHH:

oy i (7
—

N ﬂ@gg‘aﬂn (6) myHocaGarra Kysmus. (5) TemryiamMaHmu HHTerpan-

Jainvu3, [++-] Ba

(A‘ )T, (

T =

AF ), KuiiMatiapaas ¢oiizananud, © HE TONaMu3:
Ed

0=3{(87)+ (36— @

Kypuamauwunr  TaBcdH.
KypuaMaHuHr 3JCKTP CxeMa-
cu 2- pacMjpa TacBHpJIaHTaH.
Kaaopumerp C wMmeTaan cra-
Kan Oyaub, yuuur wnuuga f1
HCHTKAY  (3J€KTp  CcHHpaJb
) xonmamran). Taxpuba 6a-

KapuIl BaKTHAA KaJOPHMETD

Maxcyc Kypuama épnawma

A TepMocTat Hunra ypuaruaa-

au (Oy TEPMOCTAT TALIKH My-

XHAT XH3MAaTHHH YTOBYM CYBH

6yaray karra uaumaup). Ka-

JopuMeTp MYHAard TeMmmepa-

Typa Kerma-KeT  yJanranu

oaruta T tepmonapa €paaMmu-
. nma vavanazu. «CoByK» mnai-
2- paca BaHZJMap TepMOCTAT HUHAA,
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39, CYIOKJIMKJAAPHUHT CONMUIITHPMA HCCUKJIUK CHUFHMUHU TOMHII 216

«MCCHK» MafiBaHAJap 5Ca KaJOPHMETp HUHXA TYpPajH, IUYHHHT Yuyli
TepMomapajiap TepMocTaT GHJIaH KaJopuMeTp TeMllepaTypagapHiuir
¢dapkunn kypcaragu. TepMo-3. 0. K. G rajbBoHoMeTp Guian yaua-
Hanu. Temneparypa papaxajaum rpaduru €paaMnja aHHKJIAHAIH,
H ncurtrny 24 8 XyuaHHILIH Y3rapMac TOK 3aHXXHPHIa TOTEHI{HOMETP
opKaJu ynaHajid, ToK Kyun (1 a) sca amnmepMerpra xapab aHukJa-
HED R

Yavamaap. 1, Kypyk KanopuMeTp TeXHHK Taposuia TOPTHIAAH,
CYHIpa KaJopHMeTpra TEeKUIHUPHAAAUTaH CHHPT €Ku OOWKa CYIOKAUK
150—170 cm® Mukgop/a Xyluaanau Ba sHa TopTuaaid. Mkxura top-
THLI HaTHKaJgapu opacuaary apy TekulupuJaérrad MOiJa Macca-
CHIIN KypcaTaju. .

2. Wunra cylogank Ky#uarair KaJopuMerp Te€PMOCTATra TYWIMPH-
Najan Ba HCHTIHY TOKKA yJaanuf cucreMma 6up Hewa rpagyc (2—3°C)
ncuthHaaan. By sca ranpBanoMerp wkasacuHunr 15—20 6yaunmacu-
ra moc xeaaxu. Iy Guaan O6up BagTaa, MCHTTHYZal yTadrtran TOK
| a ra renraamwrTnpunain.

3. Mentrny Junpunagm Ba CHCTeMa COBHH  Goluaarau (6yuia
FaJabBaHOMETD CTpeJKacH opKara lopajau), taxpuba GollaaHagH.

4. CexyupoMmep oprusuaanu sa 10—12 mun gaBoMuaa raabnamno-
METPHMHI KypcaTHmAapy Xap MuiyTaa €3u6 Gopuaazu. Cosuiu nai-
THAA rajbBAHOMETPHHHT OXMPIH KYpCcaTHINMHH Kaha xuamm OHAaH
6up mnafiTAa MCHUTKHY TOKKa siHa ynauand (/=1 a) sa xap 30 cex
opanaTuf raibBaHOMETPHHHI KypcaTuuLiapy kaiga ruaninaau. Crc-
Tema 2—3°C wucuruaagu (15—20 GyauM) Ba HCHTKHU YuupHanD,
cucTeMa cOBMil Gommaarynya raJjbsailoMerp kypcatmuaapu 30 cex

opaaaTuG é3u6 Typuaaiy, 6yngan Keiiiu, sbily cucTeMa cosiiji Goll-
aaray 10—12 munyr masoMuaa xap Munytaa Vouanagu. Hlyunzai
KHanG, TeMrepatypa  Y3rapiiuniinur  ywajsa JAaBpH CeKyHAOMeEpHn

TYXTarMacaan Gupun-xeriy yaayikens €3u6 oannann.

5. Qaunran Manvaymoraapra xapa0, AT (f) rpaduk sicaaanu.
(3) ¢opmyaara xapal TeMmneparypara ouf 8 rysarMa Xucobaanazu
Ba TEKIUHPUAABTran CYIOKNHKIHNT COAUINTHPMA HCCHKAUK CHFHMH
{2) ¢opmyaa 6Yitnua xucobaab TonHaaan. KaJiopuMeTpIMHT HCCHK-
JHK SKBHBajJeHTH OepHaraH OYJAHIUM MYMKWI €Ku YHH XyAJH 1y
ycya 6uaan (1) ¢opmyaanan auukaam MyMKHl, aMMo Oynaa KaJjo-
puMeTpra MHMCTHAJANrain CyB KyHHaajd, YHHHT HCCHK/JIMK CHFHMH
¢=1 kaafe-epad neb xucobaauain.

ALABUET

M. M. ITonos, TepMomeipus ¥ Katopumerpuss, uwsa. MIY, 1954, 30-§, 84-
Ger; 135-§, 320- Ger.
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40-BA3H®DA

FA3JIAPHUHT COJTMINTHPMA HCCHKJIMK CHFUMJIAPHHUHT
HHUCBATHHH TOMNHIN

Kepaxau ac6006 pa matepuannap: 1) ac6o6, 2) pacraki Hacoe.

MeTtopuunr rascudy Ba Hasapusicy. [asnapruur ysrapmac Gocumja®
TH Cp uCCHKANK CUFUMHHUHE §3FapMac XasKMAaru €, HCCHKJAMK CUFHMHIa
uucbati afiluabaTHK NMpolecciapia Ba yJapra SKHH Tpollecc/apia
KyAa KaTTa axamuarra sra. TOByWHHHT rasyap/ia TapKaiuil Te3MHIHHUHP
Oy nucOat OPKaiM aHHKJIAHUILINHK, Ta3/lapHUHT TpPyOajapiaH TOBYII Te3-
JMIATA SIKHH Te3/JHKJApAa OKMUIM Ba Kenrasg OopyBud TpybGanapfa To-
Byl TE3/MrBAAH XaM KaTTa TeaJMKsiapra spuuiuiny Oy nucOaTra GOF/HK
OyaHuIMHI MHCOJ YUVH Kypcated Yramus.

[+
['aznapHHHT COMUIITHPMA HCCHKJAMK CHFHMJAaPHHHHT Y=EZ— Hucbaru

HH TONWIUHMHT Kyhuda Gaéw STHUNafuraH ycymau XKyAa XaMm COZAa.

®apas sTaliinK, MAHOMETPra IHWA HAMIN TYTALITUPHAraH 6y.-
cui. )Kympaxkun oucak, HAMIN aTtMocdepa Guaan Tytamanu; 6y
HAHIINYAT HYHAarn GoCHMM aBBaJjo aTMocepa GocHMuUra TeHr GyJa-
cui JeHsnk. Arap HIUIIHMHT HYura Hacoc GHJaH GUp 03 XaBO JaM-
NnaHub, KyMpak OCKHTHO Ky#Haca, y X0a4a HAMUIHMHT H4HZar# 6o-
cHM, anbatTra, oWagd; aMMO MM MauZark GocuM XKyKa Te3 (KUCKa
BAKT HYMAA) OIUHPHJCA, MAHOMETPHK VCTyIlYa V3HHHUHT OXHpIH
Ba3HATHra OHPlaHUra Kesaa KoJaMaijH, yynKu GyHza xaso aguaba-
THK paByulia. KMCHJaigHd, OHHOGapHH, TeMmmepaTypacH Kyrapunaiu',
Marnomerpaarn catxiapHuur dapku (Ay) MIALI HYUZATH XaBOHHUT
TeMICPATYPacH, MXUI AEBOPAAPHUKHI HCCHKIAMK YTKA3yBUAHIHIH
Ty(alhad, aTpopaary XaBOHHUIT TeMIepaTypacHra TeHrnamiraHaary-
Ha allMK 6Hp KHMaTra apunajy.

Arpodparu xaponunr aGcosmor Temneparypacuni Ty Owian, wpum
HUNAATH asHuir GOCHMHMHH (MAHOMETDHUHI fi; KYpcaTHUIATA MOC KeJia-
Aurad) p; Ounan OejrusafiMu3, paBLIAHKH,

Pi=po+h (1)

Gisaqu, Syaparu p, — atMocepa Gocumu (6ynpa, anbarra, p, Ba #y
Jap GHp xua OupJiuKJapAa uojananwran Oy/mun Kepak). [asHuHr Ou-
puin xogaTthH Aed atanajurad xonatwHu T; Ba p, Napamerpsap Xapak-
repraigu (I yoaam: Ty, py). .

Arap sunm xyMpakuu Te€3 O4CaK, Y XOJAa MAHII HYRJACH XaBoO
yunnr 6ocumu p, O6ocHMra TeHTJAWryHya ajuabarHk paBHIIJa Kedras-

} Nnxnkataa sca xapo OHpOp BaKT Hupia Aamjauajd Ba WIYHHHT y4ym Oy npo-
nee Ko T b N aaraGatek npouece AeG GyamaiigH.
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a; Oynpa xaBo T, TemmepaTyparaua copuiifn; 6y X0/1aT Ta3HHHI HK-
knuun xonatupup (/I xoaam: Ty, pg).

Arap XYMpaKHA OuraH XaMOHO KaliTalaH OeKHTCAK, Y XO0AAa WML
nupgary 60CHM oma OOLWIMAHAM; HAMIIHHHT HUKAATH OOCHMHWHI OUIYBH-
ra xeurafiraijia cOBHraH XaBOMHMHI KafiTalan ucuii Gomuiamwu cabad 6y-
Jaj. KIUIUHEHP Waujars XaBOHWHT TeMmiepatypacH tamku 7 Temme-
parypa’ Cidian Tenrnaumraunjga GOCHMIMHT OLIYBH TyXTaiiiu; 6y XoJaT ras-
HUHT yuwndM Xouatu Gymamu (I11 xosam: Ty, p,)

Viguin vuMpary XasOHMHr 1y HafiTaard GOCHMHIK p, GHMJIH, MaHO-
MeTpHUHP Wy OocHMra MYHOCHO KypCaTHIUMHM A, Ounam OearunaiiMus.
Pasiianky,

Ds = Do -+ hs. @)

Tas I xonarpan II1 xonatra XaXKMHHH Y3rapTupMacian yTraHJjH-
rufan Ous 6y epaa Iefi-Jlioccak KOHYHMHM TarOHK 3Ta OJlaMu3:

B _ P 3).
= Ty 3)
[asuunr I xomataan /1 Xonatra jrummra, sibuM agMabatuk  KeHraiu-
wpra Ilyaccon KouyHMHM TaTOHK oTHUI MyMKuH; Oy KOHYHHH KyHHAAry
KYpBHHILZA E€3UI Kynaii:
p1! _ po7-l
t - )
Ti T3
Gyuaary y — rasHuHr yarapvac GOCHMAArH Ba ysrapmac XaxMJIars Hc-
C
CHK/AMK CHFUMJIADUHHMHT ;Z— nucGaruaup'. By Teniyiamara p, muar (1)

TeHrJIaMafaH TONWJAfHrad KuiMaTHuy KYHHO Ba XalJapHHUHT XOUMHY
asMawTapud, KyHugard TeHrJaMaHd XOoCHS KHJIaMu3:

Pot+h\1—1__ Ti\1
) =)

! Arap Oy maKcapia ra3 xoviaTiuunr
nvy Y
I Ty
fenrsaMaciad dofifanaucak, ITyaccou Tenraamacunmir Oy RYpHHMUIMEH YHUAT OZAT-
Jaru

PLV.{ = P'.!V;

TeHrJ1aMaCHAaH XaM OCOHTHHA UHKAPHI MYMKiuH. I'a3 XonaT TeHrJaMacHmH y Japaa-
ra kyrapu6, yrn Ilyaccon Teresavachra xaiMa-Xah GyJicaK, Kyiinjarn xoca GyJaau:

p11_1 pﬁT"‘l
T 7Y
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€KH
h T \T
14+ 22 1 2
(1+ )= (12
"-h‘ Tl—'Tg .
2, B8 T, MuKAOpaap ONpIaH XyZa KHYHK OY/IraHu yuyH HMKKaJIa

ukkuxagsy Hbloto Oumomu Oyiimya GO OupuHun TapTubaIH KHUBK
‘COHJIAD KATHAWIaH XajJapHHUCHHA oS0 KOJCaK,

1+(y—1)p 4y DT

TEHIJIAMAHM XOCHJ KU/1aMH3, GYHIaH:

Po T - v

Ty —T, v—1

hy.

Tenrnamanuur yanm TOMOHMAA TYPram uq)ona hy ra TeHT; XaKuKATaH
XaM, p, HAHC (2) TeHr/amaJan TOUWJagurad Kuiivatuuu (3) Temrsama-
ra Kyiu6, yHiaH A, HH TONAMM3:

1 pucwm.

Ty —T:
h2 — po._l_—z._
Iemax,

by = T

hy

Je6 éaumr MymKHH; Oy TeHMVIHKAAH:

—
Y=iThe (4)
AcGo6uunr rascudu. Ac6od A mmina
Gaaqon (l-pacM) Ba yura ysjanran B yd
fynm xkympak Ba C cyBad mauoMmerpiall
nfopatr. A maum B XKyMpax oOpKaJdH XaBo
Hacocura KYIMUJAUIIH MYMKHH.
Vavawaap. B xyMpaksu nacoc ¢daxkar
A mauwira Tyramajudral KHamd Oypadaaiu.
A nanuira Hacoc GuJaH OXUCTa XaBo KaMJa-
Hagu. ManoMeTpaart cyB caTxiapu aiupMa-
cu 20—25 cm ra erranga B xympak coar
cTpeakacura Tteckapu HyHaanwiga Oypu.Ja-
au, 6ynpa Gaagon Oyryusaafl OexkuTuaaid.
Uaum wuppary XaBOHHHT OocuMH Oapxa-
popJaamnrad, CyBAH MaHOMETPAAard caTxjap
afinpMacuuunr Gupunuu’ f) KHUMaTH TONH-
JajH.
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41. TA3JIAPJA TOBYLIMMHT TE3IJIUIMHU TONNII 219

JKympakuu (coaT crpejkacura Teckapu) rtes Oypa6, A wmau
XaXMHU 6Up Jgaxsa aTMochepa Ougan TYTAIUTHPHAAIH, YA 3aXOTH-
€K xyMpakuu gafitanau (coar crpeixacd 6yhnua) 6ypub, MAHLIIHHE
XaKMH atMocdepaaan sHa axpaTHJAauM; gUKaéTran XaBOHHHT TO-
PYIIY Yurai XaMmono XyMpaxkuu Emuiu TaBCHA 3THIAIU.

Wnuw nunparn GocuM GapkapopJaaniray, MaHOMeTpAaru carxiap
afMpMACHUHAT UKKUHUH fy KUAMATH TONHAATH.

Xap raa h; nu Gowxaua Kuaub onnd, raxpudanu kamuza 10
Maprta TakpopJail xepak. (4) ¢opMynara hy Ba hy yunr xap Oup
KYyOT KHAMATIapHHA KYHUO, COANILITHPMA HCCHKJIHK CHFAMJIApUHUNIT
pucbaTH anmgjaanagd. Tonuaran KHAMaTAApHHUIT ¥pra apHPMETHK
KUIMaTH Xakugui KafimMat 1e6 Kabya Kuannagu.

AIDABUET

U. K. Kuronn, A. K. Knkous, Mosexyaapuast dnauxa, dusmatras, 1963,
I o6, 7, 8-§.

: 41-BA3U®DA

TA3JAPJA TOBYIMHHUHT TE3JIMI'KHHU BA COJTHLITHPMA UCCHUKJIHK
CHFUMJIAP HUCBATHHH TYPFYH TYJIKMH YCYJIH
BUWJIAH TOMKUI .

Kepaxau ac606 Ba maTepuaaaap: 1) yuwapuaa Teachonaapu Gyaran.
WKKuTa Tpy6a, 2) 3T-2A rtoBym remepatopu, 3) 30-4 ocwmriorpady, 4) JIM au-
JUBOBTMETPH.

By BaSH(paIlH}IF Makcajau TOBYWIHMHIL XaBoAard TC3JHTHIIN Typ-
IyH TYAKMI ycyau GHJAaH TONHUI, TOBYII Te3JHTHIHMII TeMmepatypa-
ra OOFAaHHIUIHIH TEeKIIHPHIUL Ba COJUINTHPMA HCCHKJINK CHUFHUMJaapH-
unnr nicGatHiy aliKaaluup.

Yeyanunr uasapusict, Tyram myxpnraa Oyiaava TYAKHHIAPHAHT
TOPRAIMN TC3ABEH

v 1/ L
')
opkaan ndonananamu, 6y epia E — myxumunur IOnr moayan, p—
SHUJTHTL.

AKYyCTHK  TYJKHIWIAPHHIT  TapKAAHMu  agnaGathk  npo-
nece Ac6 XUCoBaal MYMKHIL, WYIHHT YUyl TOBYW TC3ANTHIINT (op--
My.’]ﬂcn

/ p
U= .
Vs (1)

KypUHHIIZA ESHIMIIN MYMKHMH, Oy €pla Y == €p/C,, — TasHHHr COJMLITHD:
Ma HCCHKJHK CHFHMJIApH HHCOatH, p—O0oCHM.
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220 MOJNEKYJISIP ©U3HKA

Tosyuinur Te3nHrd TasHHHP TeMieparypacura OOFMHK. XaxHKaTaH
Xaul,

1
P=Po 1+‘Zt’

Oy epaa po—rasuuar 0°C naru suunmry, —°C xucoGupard Temneparypa,
G ~— rasuuHr Keurad#m koaddunuentd (@=0,004), BunoGapun,

0= V vE (14 ey =u)/ TH0,004. )

Tapxanaérran Tyakun TpyGauuur ENHK yumzan Kafitramufa TpyOa
HYHAA TYPFYH TYAKHHJIAD XOCHA OYynand, OyHia CH/DKHIINAD TAKCHMOTH

Yy = 2Acos 2;»” cos wt

dopMyna Gunan Gepunanu', 6y epna A — TeGpanuiIap aMoauty-
IacH, @ — YacTOTacH, A — TapKaJaérrail TYJIKUHHUHT Y3YHJIUIH, X —
MYXHUT HYKTaJapHHUUT BA3UATHHH aHHUKJAOBUM KOOpJHHATA.

Arap gafiTniufa sHeprus Hcpod O6ynamaca, TpyGaHURT &0HK ydyuaa
XaMMa BaKT CWIXHKILIAD TYTynu Xocua 6ynsanu. UkkuTa KywHH TY-
ryH €KH HKKMTA OYHIVIAKGap opacuiaard Macoda rtapkasaadrran rtyJ-
KWH YSYHJMIH A HHUT SIPMHCA TEHT.

ViiroTuIl 4acTOTacHMHH Y3raprupum OHaan 6u3 TpyGa 6yitral
6yTyn con OunaH ndopananrai sApuUM TYAKHHJIAp KOHJaiwrasaa
€nug TpyGa HuMAd TYPFYH TYJKHHJIap Xocha Kunamua. Tosyuwr Tes-
JIHTH

0= M | @)

dopMyJiajaH aHHKJaHaaW, 6y epia A—TVJKHH YSYHJAUrH, v — XaBO yc-
TYHH XyCycHMH TeGpaHMIINapHHMHI yactotacH O6ymmlb, y MaxOypuii Tel-
PAHMIINAPHHUHT YacTOTAaCHTa TEHT.

Jlexun A =2//n (Gy epua n=1, 2, 3, ..., k) 6yryn Tpybauuur
Y3YHJMTHAA KaHya ApHM TYJKHH KOHMAMIIHHE K{pcaTajH.

[ynpa#i Kuiu6, TOBYIUHHHI Te3JHTH KyfHjaruua Hbopananajgu:

2y

n (4)

n conu TeGpanHyBud CHCTEMAHMHI TYDFYH TYJKHHJAD XOCH: Gy.aiu-
ran HKKHTA KeTMa- KeT XOJIATHHM KY3aTHILJaH Ky#ujardya TONHJAJH:

v, 2w Vn
v,=—"=""n11, v (n+]1) =Vpan, n= -—T—-.
n —_n-'-l ' Yn +1ie .v”+l V, (5)

} ¢ guaMeTpad TPy6aja ACCH TYAKHH XOCHI OYMHWHHHHr WapTH d<<M[2,
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41. TA3JIAPOA TOBYIHHHI TE3JIMTHHU TOTMHIN 221

Kypunamanunr tascudu. Kypunma Gupu ysafitupusanurad, HK-
KHHUMCH y3aHTHpHUAMaHAdran HKKuTa Tpy6ajaH, TOByw AHanO30HH-
naru 3¥-2A reseparopaau, 90-4 ocunaiorpad Ba MHAJNKBOJIBTMETP-
Jan tepmonapanan ubopat (l- pacM). Xap 6up TpyGaHUHT yduaapHra

3r=2A J0-4

o_ﬂﬁ , ng@:

{

. 1-pacy.

T, Ba T; tenedounnap- ypuatuarad, ynapaan Oapu rebpanduniap
NepejaTunry, HKKUHYKMCH 3ca TeGpanuilapiu Kalyn KuUiyBUUAMP.
Yaafitupunvahguran Tpy6a yHHNr HMYMILArd ras TeMmoeparypacHHH
Ysraptupysun L yyaram Gusnan ypaarad. By uyaram 120 8 kyuaa-
HHILJIM Y3rapyByaH TOK TapMOFMra yJaaHagd. Temmepatypa MHu.-
JHBOJAbLTMETPra Kywuaran TtepMonapa Guiaan yauamafau. I, Tene-
¢donna te6panumaap 3I-2A reHepatop TOMOHHAAH XOCHJ KHJIKHAIH,

curnainu Tz Tenedon Kabya Kuiaan Ba YHH OCUMJJIOrpadra ysaTH-
JNafiu,

1- mawy .
Tosywt Tte3suruny y3ai Tupuamaiifuras Tpybagaru
TYDPFYH TYAKMHJAAD ycyan Gunan Tonwm Ba
TOBYII TE3JUI'HHHHI TeMnepaTypara OOrNaHMIIMHHM TEKLUIHPHI

© v

Yawawra Taitéprapauk kypuwr, Cxema 1- pacMmra MyBodHux HHFU-
sganu. CxeMaHy HHFHIUAR YTKA3THYJAapHUHT SKpaILIapy epra yJaanrad
6yanwinra Kapad TYpHII Kepax.

Ocuunnorpad Ba reHeparopra ysrapyBuaH TOK TapMCFHIAH TOK
Gepuaand. Bup 03 kusuraunau (5 MHNYT yaMacH) KeHHuH rexeparop
YaCTOTACHHHIT HOJM aHHKJAAlaju: TellePATOPHHHI «PaccTpofika» Ba
«yCTaHOBKA 9acTOTLI» MMMOJapyu HOMra KyAHIaIH, YHKHIL KydjaaHH-
LIMHH POCTAAL AacTACH YHI TOMONJACH HT 4eTKH (Ky4JaHHuI Mak-
cuMyM Gyaaauran) Basustra Kyifimmagn. CyHrpa «ycTaHoOBKa Iyas»
JHUMOHHH CeKHIl alI1aHTHPHUO, YlKHII Ky4IaHHWH MAKCHMYM GYJHLIH~
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299 MOJIEKYJISAP ®H3IIKA

ra spumnJgann, Oynjza BOALTMETP CTpeJakacH uoaita (tkn noara
sIKH Basugariaa) 6ynain.

Yauawnap I'edeparopHuHr yacroracunn 1000 gau 3000 oy raua
ysrapTapu6, €unk tpybaja TYPryH TYJAKHILIAp OHPHI-KCTINI NOCILI
KuauBanu. Ocuuadorpad skpaHujia KypHHAaZUrai dJcKTp TeGpainn-
JIapu aMIUVIMTYAaCH KeCKHH OLING KeTramja TYPFYH TYJAKMIJAAp Xo-
cut 6yaran 6yaagu. Typryn Tyaxunaap Kapop TONraHaard 4acroTa
KaMmyja y4 mMapTa yavanajd Ba YJapHHHT ypTavacu oauHaau. (4)
Ba (5) dopmyaanapra Kapad TOBYLIHMHT Te3JUrH Xucobaal ronuna-
an. Tosymnunr 0°C narn resaury XuAMaTHHE XHC061a0 TOMWII yuyll
(2) dopmyaara Kapab TysaTMa KUPHUTHJA/IH.

ToByn Te3AMTHHHHT TeMIepaTypara GOFJAHMIIMHE —aHHKJAUI
yuyii HCHTrHYra Tok Gepuaajan Ba Temneparypahu 10—20°C ra ¥s3-
rapTupil, Iy TEeMncpaTypajla TOBYIUHHHI TE3JHIH I0KOpHIA KYyp-
catiaran ycya Onaan anugiadagn. OJgunran MabJayMmMoTaapra Ka-
pa6 TOBYWI TE3JHTHIHHT TeMmmepatypara Gorjaannul rpadwmru sica-
Jaajn.

lasnu (xasonu) 120°C  nam opTHK TeMnepaTyparaya HCHTHII
sipaMaiiy, aKkc X0gAa TCJAeOHJAPHUHT MarliuTJIapu MAarHUTCH37Aa-
HHO KOJHIUM MYMKHH.

2- maux

ToBym: Te3nWruHy y3adTupuaagurad Tpybajaru
TYPFYH TYAKMHAAP ycyau GujaH ToRUi

Ymmawaapra taiiéprapask kypmu. 1- Mauikka Kapamr.

Vavawnap. IeHcpaTOpPHAHT HaCTOTacH Kalad KHJIHHAAU Ba TPY-
Gaun ysaBTHpuO, yHHUD TYpryH TYJIKHNJIAp X0CHa Oy.1aauraHiarui
KCTMA-KCT KeJrall HKKHTa Ba3HATH opackiary macoda anugaanaiiu.
Xap 6up yavamnup kaMuia 3 MapTa 6aXKapull Ba yJapHHHT yprava-
cHHu oaniu gosuM. Hacroranu 1000 man 2000 ey raua ysraprtupuo,
Oup Kalya yacTOTanap yuyl TYPEYH TYJIKHHJAAPUHUT Y3YHJIHKIApH
anHKJIanagd. TYAKHH y3ylaurunn OUJaray Xoi/1a TOBYLIHHIT Te3JIHIH
(3) ¢popmynara Kapab anukjaHaiy.

8- mauug
XaBo yuyH Cp/C,= Y HHUCOATHU TOMHW

TOBYII Te3MIHHMHT TONWATaH Kuiimatdian Ba Jlanjacmuur (1) dop-
myJacilian ¢ofigananub, y = ¢p/c, TCOHIAIH. P arMocgiepa  OOCHMH
GapoMeTpra KapaG anMK/anagd. XaBOHMHI aTMoc(epa GOCHMHAAr#
SOLANCH KaABAINapan ONUMHALH. YJIYall XaTOCHHH XHCOO/AlIAa LUYHE
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42. HCCUKJIUK YTKA3YBUAHJMK KO3®PHLMEHTHHN AHUKJIAII 223

5bTHOOPTa OMMII JIO3HMKH, YACTOTAJIAPHHUHI TaBCHS 3THITAH HHTEpPBAJH-
Jla YaCTOTAHH yavaml XaTOCH ac0o6 KypcaTHLIIAPUEHHT 3—D5 npOLeHTHHH
TAIKHA KHaZH.

AJABUET
1. C. TI. Crpeaxos, Mexaunka, «Haykas, 1965, XV 6o6, 138, 139, 141
142- §.
2. C. 3. Xaiikuun, dusnueckue ocuonsl mexanuku, Pusmarrus, 1963, XX 606,
163- §.

42-BA3HOA

MCCUKJIMK YTKA3YBYAHJIUX KOG OGUUHEHTHHH AHUKJALD
(KHUECH YCYJI)

Kepakau ac606 Ba Marepuaaaap: 1) Havynatapid HcHTHW ac6o6u
92) typrTa Tepmonapa, 3) M- 101 raseBanomerpu, 4) TC- 15 tepMoctatd, 5) namyHa-
Jnap 1¥nnamy, 6) WTaLTCHUHPKY.Ib.

Mykamnuma, TaxpuGajzan MabJayMKH, KaJuuanrd dx, 1030 S 6y-
raH KamiaM uerapafiapuja temmnepatypanap dapku df Oyaranuaa wy
KaTJaMJaH HCCMKJBK YTKa3yBuaHauK Tydaiiin Jraguray dQ WCCHRAMK
MHKJopH di/dx Temnepatypajsap rpajMeHTHra, S 103 Ba dT BakIra
nponopuuonan 6ysaju:

dQ = — S (dt/dx) dr,

Oy epaa A—uccuxaux ymrasyswanauk Kosppuyuenmu ped aranaim-
ray LPONOPLUHOHANIMK KO3hdhuLHenTH.

Mcerkank yTKasyBualAnK Ko3(phHUKSHTAAPHIH alHKJall YUy
KV KaTjaaMJau AeBOPHHET HCCHKJAMK YTKa3ysun afipuM KaTaaMaapw
OpacHQ TCMUCPATYPANMNT KanAail TaKCHMIMININN TAIKNK KRAHNA-
s Xap 6up KT IaMInne mugla reMuepaTypa uit skl Konyn 63iinua
Farapait sa neCHANK §TRasysuaniink Koy duuuentit remieparypa-
ra Oorauk smac A6 NeoGamn mymknn, By dapasaomg tyrpn 6y-
JIRILE Yuyn KATHIM ZKY G0 101K 30 YT qerapajgapujiaci temne-
patypaaap ¢gapgn yuua katra OYAMac/urn xepax.

By pasndana gannuanrn  anaMerpnra  uncGatan MyHna KHUHK
Cyarau yu KartaaMian JUICK OpKaJdit HCCHKJIMKHUAT YTawy ypravuna-
MH; JIMCKINMHT KAJHIJITH  JHaMETPHAAN alua  KHYUK GyJaranaury
HCCHRJMKHHNT €4 cHpTaap opxaan lcpod Oyapmnny 3vtbopra o-
MacJHKKa NMKOH 6epazs.

Juckuuur xap 6up KataaMu yuyn (l- pacm) uccHiANK yTkasys-
HMAHJIMK TEHIVIAMACHHH KyHHAarH KypHUMIIAZ €3MW MYMKHH:

t —t, |
Q=35 A=
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224 : MOJEKYJISIP &M3HKA

6y epia Q—remneparypacd f, 6yaran KaTnamAaH TeMIepaTypacH tt
Gyiran kamiaMra BakT OHJHIH HYMJa YTTaH HCCHKJHK MHKLODH,
a—XKaTJIaMHMHT KaJWH/ICH, S—I03H.

Afinu Gup Q HMCCHKAMK MHKEOPH 1) AHCKHMHP GHp TOoMOHHjaH (B)
KeJiaaH, 2) ynunr Gapua Karaamnapupan yrapd, 3) A cuprupan atpod-
Jard Myxurra 4dkuO Ketafd. ¥ Xosna JIHCKHHHT S 10314 Xap OHp
KamiaMH y4YyH KydujarMnapHu 8sHil MYMKHH:

Q=hS T2 1)
Q="hsth, @
Q=184 3)

Gy epaa Ay, Ay 23— Xap GHP KaTMIaMHHHI MCCHKJMK YTKasyBUYaH/MK
Kos¢pduunentaapu. (1) Ba (3) ndopann (2) ndopara 6Yau6, A, Ba A,
HH TOMNAaMH3:

= 2113—32 — &;ts—lg
h=hr i le=ha g g 4)

Ypraparu xarnaMHHHT HCCHK-
JTHK YTKAa3yBYaHAMK KO HIH-
eTHHH Ounaran xonja Golxa
- KarJaMJaphiuHr HMCCHKJHK YT-
. KasyBYallJHK ko3 dHuKenTH
KUHMaTHHH XaM aHHKJIAIll MyM-
Kull, OYIMHT Y4yl KaTJaMJjap-
HHUT KaJHHJMTHIM yauam Ba
TeMnepaTtypa’apH bapguHA

i aHMKJall Kepak. Kynuuauk uso-

1- paca. JSILMOH MartepMaiasapia HCCHK-

JHK yTKasypualjHK KO3 huiu-

eHTU TeMnepartypara GorauK Oyauiin anumkaanran. Temneparypa-

HAHT KMYHKPOK HuTepBaduia (10° uaMacuia) HCCHKJAHK YTKasyB-
yalauk KoappuuMenTHHE TouMul 1e6 xHcobaail MyMKHH.

Kypuamanunur 1aBcudn. Yy Kapatin JeBop (AHCK) OpKaJy AOH-
Mifl HCCUKAMK OKMMH GyHaall YTKasuaaiH: TeKIWUPHIa&TraH Moala-
JAapHUHT yyTa Kamaamu (2- pacM) HKKHTa OHp XU MHC HApLLIap
opacura 3u4 KuiHO CHKHJIany, Oy MAMIApHHHr nactaarucu (N)
OKap cyB OunaH COBUTMJAAAM, 1oKopuparucu (M) sca Tepmocratnan
AA, nalinap opkanu yrapurau cys 6usal HcHThaanu. TeMnepatypasu
Yavam yuyn typrra 6up xua I, I, ITI, IV tepmonapanap umiatuna-
J\ll, YJIapHIHT COBYK naiiBaHiJapn Moluid K HAHLIra TyLWHDPHIAray
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4 42, MICCHKJIUK YTKA3YBUAHJMK KO3®OHULIMEHTHHH AHHKJIAI 2925

6ynann. Mofinn nauw BB; nafinap opkanu yraguran cys 6Haan
COBHTHJIaJH.

Hceuk nafiBanANapHH TEKIIMPHAAETran MOAIasapHUHr Tyrapak-
Jlapu opacuia MMKoH OopHya Mapxasra sSKHHPOK YpHaTHil Kepak.
Bapua yauamaapaa dakar yprajgard Tyrapax aJMallTHPUIajH,

. o 6
14, 16,
AT R ir__. d
, SRS ;’5' 7
= —, F
2- pacy.

IOKODHTH Ba MacTKU Tyrapakjap pesuHajan sicaaran 6yJany, 9yHKH
opacHra TepMonapa KyiiMaca xaMm Tyrapak AHCKJapHH peauHa Gup-
6upura 6yTyu cuptd Gyiimua ternsu® typanmu Ba Gouwlka Hya Guaan
HCCHKJIMK aJMallulyBura nysa Kydmaimu.

Hcecngux yTKa3yBUalJMKHH aHMKJallfa HCCHKIAMKINHT Tyrapak-
yajgap veriapuaaH Hcpod OYAHWHHH SHTHOOPra OJManMH3, UYHKH
TyrapaxJapHuNr PalHycH YJApHHHI KaJMHJMTHAAIl alvya KaTtTa Ba
‘TeMnepatypa TYrapakHHHT MapKasHia yadanajd.

Tepmonapaaapnaru Tok G raapBadoMerp Guaan yavanagu. Tep-
MonapaJjap/ard TOKHHHII Kyud HCCHK Ba COBYK naHBanajap remne-
paTypaNapHHHur afiHpMacHra npomnopuHOHAAAHP, wyuuiur yuyi (4)
ypuura Kyiuaaraya €3Hm MyMKHIL

y N W B R WY WS L

PGy mgeemy " Y TRy ony ny (5)
Oy CPia 1y, My, Ny, g - TANLBATIOMCTPININT TCPMONapanapiartd ToK Ky-
yura moc Oyaraw kypeatimunapi. Dy sasndapa muamerpun 0,2 mm Gya-
ran CiM/lan sicairan MHC- KOHCTaHuTaH TepMmoliapajap HulMaTuJajiu.

Yauwamnap. DBy Basudapga xylingaruanap allnklaHaiy:

I. Temnieparypacu xap xud OyJaray MKKHTa pe3HHa KaTAaMHHHT
HCCHKJIHK YTRa3yByalliuK koadduuneuT.rapy 3601IHTHHAT HCCHKIHK
YTKa3yBUaILTHIHIA TaKKoCaab aluKaanajgy; S6OHHTHHHT HCCHKJIHK
yTKasyByaHAuk KospPpuuuentu A=0,47-10-3 xaas/epad-cm-cex.

2. Maskyp MOJIAHUUT HCCHKIMK YTKasyBYalMHK KoddduuHeHTn
HCCURJIMK YTKa3yBuallMUru Gynaan OJAAMHTH NyHKTAA yagauran pe-
sunanukura (A ra) coJqHWITHPHE TONHIANH.

Nwnn Gowsampal oaAHH TepMocraThuur tascudura xapad
YIMHT TYSHJHIUH Ba MILIATHAHIN KOHJanapd OM/1aH TAaHHUWIHO 4HKHIR
Kepak.

15 Pusnkazan OPaKTHKYM

www.ziyouz.com kutubxonasi



226 MOJIEKYJISIP ®H3HKA

Tepmocrar TaBcuppa xypcaTHaraHura MyBOQHK HIITA Ty HP:A-
aann. Tepmocrataaru. cyBHunr temuepatrypacu 50—55°C ra errau,
M nanm 6up 03 UcHTHG Kyiuaaau.

Bynunr yuyu TepMocTaTHHHT MOTOPH IOPTH3HJIAAH Ba MCHTHATAH
CVYB MIul opKaau 2—3 MHUYT Xaiiagain. Cyurpa Morop TyXTatH-
faagd Ba TepMmocratAard cys 60—65°C raua ucutuaamu. Bynmasn
CYHT MOTOp fna I0PrH3HIajAH Ba HCCHK CYB IOKOPUTH MAHMILAAN yTKa-
sunajan. Manmaap opacura nkkuta pesuna Tyrapak Ba yJaap opa-
CHF2 HCCHKJHK YTKa3yBuall.TUTH MabayM Oyarau abouut Kyiiuiany;
KYHHULAaN OJAMH Xap OHP TYyrapaxuuir KaJduHJurd §uaé odvnaid.
Tyrapaxaap opacura TypTTa TepMonapa KHCTHPHIHO, cylurpa OyTyd
cierema P Bt Guaan KHCHAaIH.

Altun naiiTaa nacTk¥ MAKWAN COBYK CYyB yTKasHaanu. Motop
5—7 mun nwnarayaan Ba NaMmyHajap MCHG GyaraHpau cyur Jauau
Gomnanaay. CoByk nafiBanpjan sHr WCCHK naiBanjira kaaap 6yi-
rail TepMonapajapiy rajdbBaHOMETpPra GHDHI-KCTHH yaal GopHll
Gusan xap Oup TepMmonapanunr k§pcaruimaapu €aunand. Huionuan
Haviix<asap OJHLI yuyl, VJAuam HaTUKajdapuiy €3uMAaH OJAHH HC-
CHKJHK aJMalIniiyB NMPOLECCH Kapop TONTAHJANIHTA, ShHH a#pum

cpMoNapasapHHUr KYPCaTHILIaPH BaKTra Gorauk Gyamafijuran 6y-
A16 KoJranura HUIOHY XOCHJA KUJHII Kepak. ‘

Yavawapuuir OMPHHUH CEPHUSICHHH TaMoMaal Gyarau, s6OHHUT
TY¥rapak ypuura HCCHKJIMK YTKa3yBuanjaMk KosdduuuenTn anugia-
nHINH Kepak Oyaran marepHaapan sicairan Tyrapaxk Kyhuaaau ea
viin 7-—10 mMunyT vcutHb, 6apua TepMonapasapiuir KypcaTHiLIapH
ONpuluK yadamijlarnfick Ka#ja Kuautajau.

Hatwxanapuu nuwnam. D00HUTHANT MaDAyM OV/IraH HCCHUKJIHUK
¥TRasyByaHaurura Kapad (5) dopmyaanan pesunanunr UCCHKJIMK
YyTKa3yBYalIHK KO3 (MUIHENTIApH TCMOCPATYPalaplulIr KyAulard
HXKH HITEPBAJMIA allMKJIaHa/H:

A1 — nacTkH KartiaaMuuur temueparypach 10—15°C 6yaranm xoa
yuyl Ba Az — 60—65°C yuyn. Texkummpuaaérran MaTepHaJ HHUT He-
CHKJHMK YTKa3yBUaTHK KO3((DHUHCHTH PC3HIIA YIYH MablyM GYdarau
A1 Ba Ag KuiiMarTaappau ¢oiiagauné (5) mynocabariai aHHkIaHa-
K. A unpr Yoganaétran KMAMatTaapu yuyll Xarto KaTTaJUuruiu Xu-
co6al uMKapUII JO3HM,

AIABUET

t P. B. Teaecnuu, Moxekyaspuas ¢usuka, «Boicinas mkonas, 1965, 6- 606,

60- §.
2. P. B. Moan, Mexaunka, akycTHKa M Yyuenue o Teiniore, Iocicxusaar,
1967, XVII 606, 17-§.
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43-BA3H®DA

METAJITAPHHHT HCCHKNHK  YTKA3YBYAHJIHK
K03 ®UUHMEHTHHH TOMHLI

Kepaxaw ac6Go6 Ba MaTepHaaaap: 1) Kypuima, 2) TepMonapanap Kyp-
COTIMIAPHEAUT  Fpadury.

Ycyauwudr Hasapusicu, BHp yudjan WCHTHNA®IraH Ba YKH X VKH
GunaH yCTMa- YCT TYLITaH CTePIKeHHMHT TemileparypacH T KaepHia KaH-
Ralt OVnunIMuH Kyiduaary xypumMmjary Juddepeninan TeHrNaMaHUHT
cynmu ndoganaignul;

&£T
ze =@T—To), M
Oyipare
g P
“E | (1)

1 By TenrnaMasu KYHHAarH MyJioxasaiapra acocjadn6 Ty3uml MymxuHn, CTepeH-
HHYP dX Y3YHIMKAArM KSCMACHHK ONHG Kapalauk. X HYKTara MoC Kearan Ryfjafanr
KecMAaH §Tajhrad HCCHKARK MHKJOPH:

r——a[9T\ s,
==g),S

x+}dx nykrara Moc KenyBuH KeCHMAAQH YTaauran HCCHKJIHK MHKIOPI:

= _x(‘ﬂ;) s.
dx x+dx

. Crepxellb KeCMACHHHNT &H CHPTHIAB dq’’/ WCCHKAMK MHKIODH YHKHG KeTafH:

dq'" = a (T—T,) Pdx

.

~

Crauponap npoueccra:
d()lll = ()"—0",
ABHN
T dT
ar=To rax =2 (i) 5+ z(—) s.
° dx x dX | v ax

By whonann xaropra iigak a1 10Kopi  TApTHOAN  NCKCHI  KWMHK  MitKJlopAapuy
283Apra. oIMACaK, Kyfiaari xocun Ofanpi

qar_ ary AT
3 N v Bl i

xs____f; =aP(T—Ty).

Gyunan

Q. 2
—==a? 7e0 Gearumacak:
AS

‘ga aHT—T%).
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28 MOJIEKVJISIP ®M3HUKA

Ly epaorn T, -crepikenb aTpoduaard ¢asoHHHT TeMIIepaTypacH, o.—HuCe
CHKANK Gepit KoadpiusenTd, P — cTepenb KYHAANAHT KeCHMHHMHT
nepusierpH, S — crepxkent KyHjlaanr KeCHMHHHHT 103H, A—H3JIaHaéTraH
HCCUKJIMK Y TKa3yBUAHAMK KO3((DUUHMENTH.

Tenrsava eunmunuur KYpunMiE KyHufaruda Gynagu:

T —T,= Ae"* - Be*%

~=0 nyRraga T =T, 1e0 Ba CTePXCHHHUHT V3M UEKCH3 Y3YH, HvAH
= co OVaranpga T=T, peb (papas xuius,

T—T,=(Ty;—Ty)e ™™
ndojant xocua Kunamus, GyHpan:

X UTT, t . 2)

CrepxxeHHHHT €H CHPTH OPKaAH UMKMO KeTamuran dg WCCHKAHK MHK-
Jopu
dg = o (T—T,) P dx;

Oyun KyAHJaruga xXaM 63WII MyMKHH:
. d: -
a}q =oP (T"— TO) e—ax, (3)

By nbonann 0 Jan co raya HHTepBania HuTErpajviacak, KyHHiard Xo+
cua 6yaazn:

P
9="-(T—T)).
{1") dopmynaman ¢ofifanancak,

(4)

1
aS(Thi=To) . ()

SKau/JHTHHH TONAaMH3. @ HHEr (2) TEHTAaMaAaH TONH/IaAMIaH KMANMATHHE
(5) dopamynara xyiicak, .

A=gq

aQx

7y = To . 6
S(T—To) Iz (6)

Hlccnkank YTrasyBYaHMK KO(OHIMeHTHHE Mana 11y Qopmyaara aco-
cap TONHUI YWyH CTANHCHAD PEXKMMAA CTEPXKCHHHMHI CHDTHAAN UHKAIH-
rai ¢ HCCHKIMK MHKAODHHH, McHTHiaéTran yuMHHHT T Temneparypa-
ciuy, ucirHaadtran yuunan x macodana typran Oupop mykrackiaru T
TCMNEPaTyPaHH, CTePHKEHHHHT KYHAaNaHr KecHM I03H S HH, arpodaard
myxutinnr T, TemneparypacHud OuaHm 3apyp.
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43. METAJUTAPHHHT HCCHKJUK YTKASYBUANIIK KO30dIL Hl’ll 229

Awvanna, anbaTTa, YEKCH3 Y3YH CTEPIKEHHHHI OYJHIIH MYMKHI SMAC,
aMMO CTEDXKCHb KanyasdK Y3yH Oy.ica, HCCHKJAMK YTKA3yBUAHJIHK KO3(-
(MWILHEHTHHUHT KHIMATHHH IUIYHYA/IHK aHHKPOK Viauaw Mymxud. Crep-
YKCHHUHT Y3YHAHTHHY [ He6 (apas kuaul, Xaro MHKJOPHHH TONAIWIHK.
(3) renraamann x=/ Jam X = oo raya HuTCpBanja Hurerpannal, Kyiin-
Jard MyHocz0aTHH TOMNAaMH3:

M= (T —T)e-w.

By mynocabatun yuma (3) tenrsiamand x =0 jan x = oo rava 6ynran
HHTEpBaAja MHTErpatjaugiad uuMkikas (4) udojara Oy.cax:

Ag=q.e™ )

xocun GOyaand. Dy udoga ¢ HCCHKJIMKHM TOMHIIAA [ Y3yHJUKAArH CTep-
KEHHUHT UEKCH3 Y3YH zxe6 Kabya KHJ]HHF&H.'IHFHA&H xe.rmG YHKaHran
XaTO MHKJOPHHN ORJAHPAAH.

Ac606nunr tascudu. By Basudaga Gup YUM SMIEKTp TIeuja KH3iH-
PHJQIUFAH JKe3 CTEDIKEHHMHI MCCHKJIMK VTKa3yBUaHJMCH TOMHIANH
(1- pacm). TTeunnnr BakrT OHpaurd uyMga Oepajura HCCHRJMIH Q =
= (,241,U/, dopmysaan TONHIAIH, ﬁymlam U,—nedp uyaravm yuaa-
pyiard Kydaamuul, Jo—uyaramaan yraérran Tok KyuM. [leunmwsr T
TeMilepaTypacH (S'bHH CTCPIKCHb YUHHHHL TeMmIllepaTypacH) Tepaonapa
Ounan yauanagu. McecuxauK MHKJIOPH Q KHCMaH MCCHKJMK YTKasyBdaH-
JK Tydaitnn @ HCCHKJIHK OKHMMHMHM XOCHJ KHJHINTA KeTajH Ba KHCMaH
(g9,) neub aTpoduAary MyXHTra yTajH, JCMaK,

Q=949
Arap crepKeHHH NEUHHHT HUHAaH yHKapuO oansd, HCHTHM §3-
rapTH0 NEYHMIIF MIMAATH TeMAepaTypasH YHIIL WUNAa CrepiKelib
TypraHfiars TeMrepatypara poctaad keatupcax, Oy Guaan Ou3 neun
Cyb
l Aeoroap wduwu

\.

‘;Jo‘gfl

=

b dd ),

B

rM‘“m‘mIlll|l

1- pacas
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230 MOJEKYJAP OHUIHKA

atpoduaary MyxuTra yragurall HCCHKJHK MHKAOpHIIM Tomran GyJaa-
M3, SIBIIH:

g,= 0,241,U,,

6ynnaru I, Oujan U,—neub nunja c-repxenb YK’ BaKTAarH TOK Ky'H
Gu.1aH qunaunm;mp, IUyHAAl KHAHG,

= 0,24 (IU,— I,U,).

g HCCHKTHK MHKAOPHHHM TOIMWIAA YMKAJMMaH XaTOHM KaMalTH-
PHII YUYH ¢; HHUHLC MHKJOPHHH ¢ HMHT MUKAODHIAAH XYAa KUUMK K-
au6 OMMINI JIO3HM, MaHa MIyHAall KMuHII yuyn XaM neus [ptoap wupu-
wura contnrad. CrepskewnHnr T TeMllepaTypacuHH cTepskena Oup- Gu-
pHAan Mabaym Mmacodaga Typras Ocmta Tepmonapa ynuaiipu. Crepren-
HHUT  ¥30  MSHHAD LHAaKJAHJard OunyuO émuiaguran Kymr JAeBopid
rinioh Hunra kyiuaran 6yau6, 6y Kyw jeBop opacugan cyB yragu. Ma-
Na niy CyBHMHT TCMIepatypacH crepxKeHb aTpoduparn ¢asomuur T,
Temneparypacura TeHr xe6 kabys xuamHanH. CTepxeHb HYKTaJapHHHHE
aGco,loT TeMIeparypaiapiad Ouanm Kepak Oyusvaranugan (ynke ¢op-
MyJara yJapHHHT AHHPMacHrHHAa KHpajiH), Xap OHp TepMolapaHHHr Oup
YuH OKaétrad CyBra wysjall GOTHPUIraHKH, TepMomapasap OujaH yiaH-
rai ralbBaHOMETPHHMHT KypcaTHILIApH TeMmlilepaTypasap alHpMacH-
ra Moc kejajd. I ajgbBaHOMETPUHHT 6y Ky’pcamumapu yHAAr® rpa-
(puxaan Qoinasannb teMncpatypasap adiMpMacura amamupma,m

Vavawnap. ApBajo, TeKWHPHJAZUraH CTEPXKEHHHHI KYHaaJjair
KCCHM 1031 S TomuJaan, GYHHHT yuyH MHKpOMeTp GH.jal ynuur aua-
MCTpH YJayaliagH, cYHr Maclutabau uusruy OdJal YHHUT [ Y3YHJIUTH
Ba CTEPKCHHUUT HCUTHAAETraN YUHAAH yHIa YPHATHIray Oeuita tep-
MonapanHnr xap GupHraua 6yaran x macodanap yayab tonuaaiu.

Dynpad Cyur CTepXenHMHI YUH neyjard TelHKKa 3HY KHJIHG
kuprusuaanu. Cyurpa neunu éxub, BOAONPOBOT KYMPATUIH C C K U H
OYHG CYB OKH3H/IalM.

Bomxa $HH3NK KaTTaMUKJAapHM HCCHKJAHK MyBosaHam 103 6ep~
rapjal cyur, s’bli¥ raabBanoMerpra nasbartma-uasbat yaab Kyin-
najurall oJATHTa TeDMONMApaHuNT KYpCaTHLJIapH VarapMac 6y.auné
KoJaranaaH KeHuHruga yauanajd. bBapua oartdra TepMonapaHulr
(6yaapuunr Gewtacu crepxKenja, GMTTacH meyna) KypcarHuuiapy,
aMpoepMeTp Ba BOJBTMETPHHHI KypcaTHUIapH €3u0 oaHHAanH.

Cyurpa, neyHH CTEPXKCHHMHI YuHA4H Y30KAamwTupub Ba neura
Gepunaérrad TOKHH KaMaHTupuO, neugard TepMonapa rajbBaHOMETP
UIKajacHAa aBBaJITH TeMnoepatypasiapHd kypcatub Typajauran KH-
JilllafH; Wy BaKTia aMnepMcerp OWJaH BOJLTMCTPIHHT KypcaTuli-
Jgapu €3ub ogHHaIN.

MNMeunn y3okAawTHPHO Ba AKUHJAAUTHPHO, KaTTaNMKIaD MKKH Map-
Ta TAKpop Voruauu®, yaapHMHT VprauacH o.uHagu. Ileununr crepen-
ra Ocpray @ HCCHKJIMK MHKJIODH Teyra Gepuirad HCCHKJIHK MHKJODH-
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4. XABOHHHI HCCHKJAUK ¥TKA3YBUAHIHK KO3®HGUHUEHTH 231

inr aitupvacu chdatiia g = 0,24 (I,U,— I,U,) dopmy.tapau tormaanu.

Cyurpa, oJMHTaH MabayMoOTsap HiljaHaid. [ajbBaHOMETP KYpcaTHI-
napunupr (T,—7T,) Ba (T —T,) Temnepatypaiap aiiupmacura GOIIHK-
JHTHHE KVYpcaTyBud Tpaduxian ¢oiizananub, Xamva repMmonapanap YuyH
Oy alinpMajiapHUHT KHiiMaTJapu Tolsiagu. Dyngas cyur tyep Oypuak-
Jil KOOPAHMHATAIAD CHCTEMACHHMIIr X VKHAA TepMollapasiap Ouiad crep-
JKGHHHHT KHSAUpHJa€TraH y4H opacujard MacodanapuH, y YKHAA 3ca

T\—T o ou o
In T’—TQ HHHT KHAMATJIADMHA KYFHHO,
40

TexrdaMa Owian WdolananyB4YH TYFpH YH3MKHH XOCHA Kuganus. bBenru-
Janran Hykrajapra xapa6 6y TYrpn UMSMKHHHP Oypuak KoshbHIMeHTH
a un Takpuban TOrMO Ba Oyuuur kuitmaraun (5) opmysara Kyino
CTEPXKCHHHHT H3sjaHalTrau HMCCHKAMK YTKa3yBUaHAHK KODHUHCHTHHH
TOIAMH3.

CrepeHHHHr veKcu3 y3yH GyaMaradaurd tydafiin A wuur KuiiMa-
THHH yayamija jo3 OepajdraH Xatoud, ¢, @ Ba [ MHKIOPJapHM Ouirad
X053, (7) ¢opMysara acocan Xucodsal 4MKaApHII 3apyp.

.

AJABUET

1. P. B. Tenecuun, Moiekymipuas usuxa, «Boicwas mkoaas, 1965, VI 6oG.
2. P. B. TToap, Mexauuka, akyctHka H YyueHue o Temaole, [ocrexusjiar,
1957, XVII 6006, 172—174-§.

44-BA3H DA
XABOHHUHIT HCCHKIHK YTKA3YBUAHJIUK
KO3®PUUHENTHHH TOHNI

Kepakan ae6o6 na matepnaaiap: 1) ac6o6, 2) cys wappaan nacoc,
3) Gaagacr s, 4) M- 192 noan- ragusanonmespy, 5) JIM- I avuepseipi, 6) MKMC
KapUBLTHKIAp Marasi, 7) Jouvsil Kapwmankaap, 8) peocratuap, 9) kfw xaawr,
105) nepeKiQuareab, 11) Tepyoyerp, 12) sakyymmerp. .

Ycyanuur Hasapusicd, DHpPOpP KHCMHHHD HCCHKPOK KHCMHJAAll COBYK-
POK KHCMHI'A HCCHKJMKHH Y4 YCyi OuJaH: HCCHRK/IHK S”TK&:&)’B‘MHJIHK,
KOHBCKIHSI Ba HypJanuml #ysm Ouian  yTkasuwr MyMmkuH., Flecuianknu
MCCHKMK VTKasyBYaH MK Hyam Owsian ysatuaranja TemneparypanHur
dt :

g ThanvenTn My Oyaran iynHamumura Uepnenjwkyasp Oyuaran dS

103 opkaau dt BakT HuMja §raguran HCCHKIMK MUKAOPH

di
dg = —15-dS dv
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232 MOJIEKYJIIP ®M3HKA

O6yaaay, 6y epAa A — MOANAHHHT Xoccanapura GOFAUK Gyirai HCCHK.
JHK ¥TKa3yBUAHJAHK KO3 ¢puuueHTH. ['a3sapHUHr HCCHKJIMK YTKasyn-
yauaux KoadduiuenTH TemMneparypara Goraug Gyaazu: remmepary-
pa KYTapuaHM GHJIAH KO3(PQHUHEHT KHAMATH XaMm opTagu. byn-
Jard «MHHYC» HIIOpPA MCCHKJKKHHHT { TeMmeparypa XaMasigurail
Bynaaumia YTHINNAE OUARupann. -

.TFasna nccugaux yrrasyBuaHMHK KO3GOUUMEHTHHH TONHLI yCy.Ji-
sapujaH 6MpH Kyhuaarupup. Muura tekwHpuiaérran raz KaMasaray
UWIMHIPUK TPYOKaHHHT VKM G¥fnuya HMuruyka cuM topruaajgu. Arap
CHMHH TOK YyTKasn6 HcutuG, Tpy6Ka AeBOpJapHHMHT TeMmepartypa-
CHHIf JOMMHII TYTHO TYpHICA, Y X0A4a TPYOKalHHF paiHycH RyHaIH-
uimjaa TemMneparypa rpaguMentd Xocua 6ynaxu. Cum Ousan Koakuu-
an 6yaran y paauMycas Xap Kainjiad CAPT OpKaJdd BaxKT OHPJIMIH
Hunaa

- dt
Q= —k?nyla—y

HCCHKJMK MHUKAOPH VtamH, Oy eppa [—cumuuur ysysaura. Craunonap
npoueccaa Q Aowmuii MHkAOp Oyaamu. Dy ubojaza ysrapyBumiapuH
aKpaTH6 Ba YHU MuTerpaaal KyAHZarvHy TONMAMHS:

Y 4
Q| _yﬂ = 2nih (ty— 1),
Ys
6y epia y;— TPyOKawvur KUKH pajHyCH, {,—TasHHHT TPYOKa MUKH

103Mra sIKMH JKOiJalH TeMIlepatypacH, Y —CHMHMHI DPajHyCH, fo—CHM-
HHHI Temneparypacd. IOxopujars rTeursiaMagan A HH TOMAMMU3:

3 = Q In(/y)
Sl t—t; (1

Wlynna# KuInG, HCCHKAHK YTKa3YBUAHIMNK KOIQQHUHCHTHHH TO-
NMII YuyH cHMAaH TpyOKa JeBOpIapura HCCHKJAHMK YTKA3YBUaILIMK
iYau OudaH YTaguraH MCCHKJIMK MHKIOPHIIH, CHM Ba TpyOKa CUpT-
Japura GCBOCHTA SIKMH TypraH KarT.laMjaapaaru ras teMileparypasa-
pH opacujaryu dapxuu (6y dapxuu O6us cum Ouiaan TpyOKa TeMuepa-
TypaJapH ¢apkhra Tenr ne0 xucob.aaiMu3), cHM xaMila TpyGKanulir
Vavyamaapuny 6uanm xepak. CaM Ba TpyOxkauuur paguycaapu Ge-
BOCHTa ¥ayab Tomnaaanm Ba Oy BasH(pa lmapouTHRA TaHMy MMKAOp-
nap xucoOgananu. TpyGka nesopununr £, reMneparypacu nef yugir
atpotuaary GasonuHr teMoeparypacH Kabya KuauHub, v Tepmo-
MeTp Gnaau yavananu, CUMHMHTD [y TEeMNePaTypPaCcHIH YHUUT HCUTH.I-
ranja 37eKTp KapWiHJIHrd ysrapHmunu Yaua® tonutu #yam Ouian
anuKaam MyMKHH. XaKukataH XaM, Uly TeMmieparypaJjap coxacuua
CHMILHHT KAPUIHJIHIH TeMnepartypara uHsukufi KotyH Oyiuda GOFIHK

6yaub ysrapanH, LUK
R =R, (l -+ at),
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#. XABOHHHT UCCHKJIHK YTKAIVBUAHMIK KOO GULIENTH 233

vy epia Ry—cumuunr § = 0°C 6yaraupars Kapunmura, R—yuunr £°C
1 IraHJard Kapuidiinee, c—KapuIHaMKHuur Temrneparypa K03QduiHe T .

CHMUVMHT HCHTHJTaHTa Kajap Ofaran (sipHR TpyGKa NEBOPHHHHT
yeMiiepaTypacura Tenr 6yaran £, TemilepaTypafard) R, KapUIMIMCHHH,
CVHTpA YHHHT £, Temiepatypara Kajap HCHTHATaHAarH R, KapiUuHJIury-
i Yowab Ba CHM MOJJAcH KapHIMJHMHHMHT Temiepatypa Kosdduumen-
TH @ HH OGHaras Xoajga f, ud¥ TONAMH3: '

f Rall )Ry
2= ok, : (2)

Cumaan yraérran TOK uukapaérray 6yTyn HccHKAuk (Q'= 0,24/°R,)
HCCHK MK §TKA3YBYAHJMK HyaH Ouiam ysaTHaainM He6 Xucobaacax, y
yxoaga (1) ¢opmynara Q =Q’ xuiiMaTaH Ba f, HHHT (2) Terraamajan
TOMHJI2AMTAH KHUMATHHH Ky#HHO, HCCHKAMK YTKA3YBYAHIHK KO3(pHIIHEl-
TH A HM TONaMHa:

}\, . 0,24 In (_l/l/yg) 12R1R2a .
" 25! (Ry—Ry) (1-Faty)’ 3

Dyuma, paBINanKkl, HCCHKJIHK YTKA3VBUAHAHK KOS()QHLHEHTHHHHT
Oup xagap opTHKpPoK Giarall KuAMaTHHH TOHaMM3. XaKUKaTal XaM
(1) ¢popmyaara kupysun Q MHKIOp xamma Baxt @’ Aan xayux G-
AanH, uynky woxopnaa afitid yTranuMusiek, HCCHR/IHK TpyOKa [le-
BOPJAPUIA HCCHKJANK ¥TKAa3yBUaWJINKAAN TawWKapu Hypiauig sa
KOUB-KUNA Ty(hailonn XM ysaThaiimin My MgH, Yugan rawxkapy, ic-
CHRABKIHE Gitp KUCMH CHAEd YIaran wekTp CHMIAPH 0pKaIn XaM
Y3aTHIHUIT MV MKHH.

Coununr nypaann Tydhaiian Oepiiran neCHi K MiItKopiig - 6a-
xotauwr yuyn Credan — Boastiimmn Kouviin  Goiilanantin - My MKIH.
By xonynra amyBO(uK  abcoMoOT KOPU KHCMUHHE OHPAK 1031130 Oup-
JHK BawT HuHfga

W — oT4

aueprist wypaanai, Oy epia T-—alcomioT Kopa KMCMHHHE  a0CcOTioT
temnepatypac, ¢ == 5,735-10~12 gmjcu®.2padt. AGcomor xopa GOV
Maran Xap Kaujait xKMcM yima Temiteparypaza W ojam kuumk Oyaran
W' = AoT*
a1epTHA nypaaitay, 6y-epaa A — JKUCMIIMIT I0THNT KOOUAUATH. Bapua
mucMaap yuys A<1 (Macanaun, nugedn yuyn A=0,4). Arap T,—
HCHTUJTAN CHMIMNT abcoqaior ‘TeMnepatypacH, Tp — TpyOka neBopH-
Hunr aGcosoT TeMnepartypacn O¥sca Ba cuMmaan nypaandm {iyan

6uaan yuKaérral HCCHKANKHHIT XaMMacH TpyOKa jeBopHra Tywaid
e xucolganca, HypJaHuW Ayau Ouian GepuaajuraH sSHeprud

9'= ASo (T}—T}) .
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234 MOJIEKYJISIP $HU3IIKA

Gysamy, Oy epia S — CuM CHPTHHMHT 103H. Maskyp Macana wapontij
Xuco6aab TOMWATAH HYpAanvLl SHePrHACH CHMAAH OKHG yraérram Tox
UMKApaAUraH SHEpPTHSIHUHT OBp Heua IPONEHTHHHUIHHA TaUIKHI  KHJa M
Ba IDYHUHM yuyH Oy epia 9bTHOOpra OJuHMaifH.

Koupexuust XxogucacHnunr TabCHPHra Kearalga Ttaxkpuba wyun
KypcaTaluky, KHUHK yauamian Oepk ¢asonapia KOHBCKLHA aMallti
6yaMalian Ba HCCHKJIMK acoCcaH HCCHKJAMK YTKa3yBUAHJHK Ba nyp-
Aanum #yau Gugaan ysatunanau. by Basudana cumaan tpybxka aeso-
pHra HCCHK/AMK Y3aTHJNIUMTA KOUBEKUHWA XOAHCACHUHHI TabCHpP
KypcaTHII-KYpcaTMaCAHTHHH TpyOKa HUHMJAArd XaBOHHHT GocHMJapu
xap xua Gynranja LCCHKIMK YTKasyBYalIMK KO3 QHIHENTAapHIIle
yauaw fiyan Guaan teKwupu6 kypHmr Mymkuin. KoHpexuwus Tydafian
YTKa3NAaIHran HCCARJANK MHUKJOPH ra3 3UWIHLHNUMHT KaMaWHWyu GH-
natl, s9biH GOCHMHHHAT KaMaiHwu Ouaan xamaaad. Mccugnuk yta-
3yBuUalNHK Kos(uuuenTH, 6unoOGapun, MCCHKANK JTKa3yBUAHIUK
iy GuiaH y3aTHJaAuTaH UCCHKJAMK MUKAOPH GOCHMJapHHIT Kenr
unrepBanuna GocuMra Gorauyg Gyamadian. Ulywunr yuyu tpy6Kaza-
I'H XaBOHHNT GOCHMHM KaMalrauJa HMCCHKJIHK YTKasysBuauauk kodd-
(hpHIMEeNITHHE yadYall HaTHXKa/JapH y3rapMai Ko.JIasepca, HCCHKJMK-
HMIT CHMAAll TpyOKa HEeBOpHra Y3aTHJHILNra KOUBEKUHA XOAHCACH
TabCHP KypcaTMaiiay ned xucobaail MyMKRH.

HCCHKJAUKHHHT CHM Y41apH OPKajdu OepWIHUIHHHHI TabCHPHUA
taxpnbafa xucolra oJuul MyMKuH, Oynunr yuyH Oup CHM 3Mmac,
6ajKd Y3yHAHTH Xap Xua Oyaras, JeKnl OUp XHJ MaTepuanjiaH KH-
JUHUrall MKKHTA CHM HIIIaTHIO Kepak. Masxyp Basudaza 6y tab-
cupuu 3bTHOOPra oJaAManMus, ‘

Kypuamanunr tascudu. Ac6od (1- pacm) avamerpn 10 ma 6§a-
ran BepTHKad JKoJamTHpuaran Muc Tpy6xasan (1) ubopat 6¥.au6,
TpyOKanunr yxu Gyinua 0,2 ua AMaMeTpian HUKCIb CUM TOPTHJAIN.

By cum TtpyOKanHur yuaapuiard

F?: KJACMMaJapra VJaauran Ba KacMma-
Jgap TpyOGKaiaH H30ASIAs KHAHKIraH,
Ac0o6 cys mappaan 2 nacocra na
8 pakyymMerpra kymuirad. Baxy-
YMMCTPHHUT WUKajacH wynaai ja-
pa)kagaurahky, OOCHMUH CHMOO
YCTYHHUBIT MHIAHMETPJapH XHCO-
6ujga yauawl yuyn atmocdepa 6o-
CHMHM KaTTajuTHAan BaKyyMMeTp
CTPEJIKACHIIMIT KypcaTHIUHHE afu-
pu6 rawaam kepak. bamsactan 4
I- pacu. HAMII XaBOCH Ccypub oaunaguray

()asoIIHT XaXKMHIM OUIMPHII YYYIl XH3MaT KHJIajH, Wynjad KUInH-
laufa nacoc pason  Wimtaiau. Hacocuuur Tyswauwm  2- pacmjia
kypcatuaran. Majuuur Huruuka yuuaan CyB KaTTa . Tesduk Onaan
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oknO  uHkand. Depuyaan renrnaMacura MypogHK, BaHHHIT TOp
EneMijia 60cHM KamasiaH, MWynsir yuys yngau oku6 unkaérran cys
arpothparu dasopan ysura xaso TopTb, ynu ysu Omaan oaub xe-
TaAH,
Yauawnap, 1. CHMHEHHP KapUIM/JIBTHHA Yavan
yuyn YurcToH Kynpuruuuur! cxemacu (3-pacm)
fwinaagu. Dyuunr eakanapujau OHPH  Kapiuu-
JHIH R Oysran IOKOpHAA KypCaTHJTaH CHMAHD.
r Ba ry KapUIMAHKJAp y3rapmac KHJHO OJHHAIU
(r=1 om Ba r,= 100 om). r, KaPIWHIMKHHU K{TI-
PHK MyBO33HAaTI'a Kenajuras Kuu6 tanaab o0.umo,
R wn tonamus: R = ryr/ry = 0,01r,. Kyupuknuur
ranbanoMeTpd K xym kaaut &pJaMuja yjaaHai
(xasmTinur  tyswmumam  69- Basudagan  Kapad
OJIHHT).

Bympox Oocuaranjga rajabBanoMerp KaTra
CaKJarny KapLUNJIuK OPKaJH KYUIHJIaiH, Kart-
THK GoCWJTaHja KapUIMAHK KHCKA TyTalud
K010, raibBaHoMcTp 0eBOCHTA y.aaliub KoJaa-
Ju, Kynpukka Tok 24 8 KywJaHHUAN y3rapmac
ToK MauGanmpan Oepuaasn. Kynpukaars Tok
Kyud / éxu 2 peocraraap Guaan GoulKapuaa-
A, OyaapiaHn OHPHHHHI KapIIHJULd Katrta 2- pacu.
6yan6 (xapuimiaukaapu 2500 om gan 6yaran ’
HKKHTa PCOCTAT KeTMa-KeT yaaHran), 6y peocraTHH cuMmpan ytaér-
ray TOK :KyAa 03 Oyaranja KapiiwiukJIapHnm yavaimiga sanxapra
kyunaany. Dynaa amaaga cuMnunr remnepartypach atpodpiard
MYXHTIIHNT Temneparypacura rtenranp. FIkkinui peocratnunr gap-
niarn 220 oar 6yaaz. Yun tox mau-
Oaira yaarania CHMINL HCHTRHL MYMKHI
(uylKH Oynja cHMLan yTaéTran Tox alta
opTajn) Ba aitui nafitla yunur Kapui-
Jauruny yauamw myseud. Peocrataap K,
KaJUT GuJan aaMamTHpuG yJaaHajH.

2. CUMHMHTI XaD X4 TeMIeparypanap-
JaTH KApUIHAHKJApH KyHHjard TapTHOja
aHuMKIanaiu: Tpyoka arpoduiparu euiaod op-
KaJH BOJONPOBOAJNAH KeJdaérraH cyB yT1-
KasunapH, Oy CyBHMIIF TeMIlepaTypzcH Tep-
MoMerp Ouaan Yuvawagd. TpyOka aesopu-
HHHT [, TeMmneparypacu Ae0, oxaérrail Cys-
HHHT Temlleparypacu Kalyi Kuinnaau. Tox ‘ 3- pacw.

~—Xabo

5 ba
ako

Cy
X

1) ViccHkanK §TKASYBUAHIHK KOSDPHUKCHTHHN Yaaualifa CHMIID KAPIIMARTH OJAT-
Ba SHI aHHK HaTHXagap CepajHrall NOTEHIHOMETPHK YCy/1 OiaH TONHAALI.

Norn 4 -

2
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Manfaura Karra KapuidiMkiu peocrar yJOFAMK GVaraH XO/ja CHMHHOP
Ry wapmmimrd 1pyGKa JAEBOPHHHUHT TCMOEPATypachra TeHr Gyuran {; Tem-
nepatypaja Yauanapu. Cyurpa K| nepekmouarenb €piamuga Kam Kap-
IHHANKAR PCOCTATHH Y.1a0, aziepMerpra Kapab Kepakad TOK YTKasHMd-
IM, CAM  KM3WIan Ba YuHAr TeMIepaTypac¥ Kapop Tomram TNafTia
(6ynra BuIOHHIN YUYH VHHHI KapiUWJIuTH BaKT- BakTH 6unan yuual TVpH-
J@AN) YHUUT  {, TOMOEpPATYPalary KApPILHJIHTH Juuanaiu. CuMmian $raér-
Tan TOKHMHT YuTa KuiMaThia (0,6; 0,8; 1a) Yuvamnap (’Ja)xapma;m.
Anmnepverp kipcaraétran { TOk Kydund GHAran Xo;ja cumial yTaérran
l'rox KY4liHY XHC00.7a0 TOIMHIL MYMKHH. Arap K§TIPHK vuysosanaT 1aHrAH

Vaca, IR=(i—1I) r 6yaam, Oynpan [= —tﬁ—*
—:)—- Gunobapuy, 1—-110?

Yauawaapuu 6axapu6, (3) dopMyaanan HCCHKAUK jhxasysqau-
JHK KOS HUHEHTH TONHINH. CuMHHHT KapUHIUTHHY YHTCTOH KYIl-
puru épaaMuia yavam alMKIMIM HCCHKAHK yTKasyBuauanxg KospQu-
LHEHTHHHII TeMneparypara GOFNaHHIIMHH DalKall Y4yH CTapJH
6fnmaraud TydaiiaH, HCCHKJIMK YTKAa3yBYAILIHK KO3 ()HUKMEHTUIIHIIT
KuAMaTy je6 yaual Tonuiaran Gapya KHAMAaTIapHRHr YpTauacHiH
OJHLI Kepak.

3. Tpy6Graaaru XaBoHnur GoCHMH nmacaiTHpHIran 6yarapjaa xam

, anmo Oy XoRa,;: __ .;_ =
2

Oocumuunr yura guiimarsiaa (500, 350, 200 mx cum. ycr.) wynpgait

yavamsap Gaxapidand. Bynanr yuyn nacocra cyB yTkasuaanu (5
KYMpak eénug 6yammu, ac6ob nacocra Kyluaran GYIuIIH KepakK) Ba
TPyOKa Humjiary XaBOHH KepaKin GocHM  XOCH1 Oyarynda liacoc
6unnan cypud, ac6o6 6 xyMmpax OGuaaH nacocaan axparuiaaau (1-
pacMmra xapaur). ¥Yavawaapnu 6axapu6 6yau6, ac6o6 nacocra yaa-
Haju Ba OOCHM sila nacadiTupniaay. Yaualrliapau Gaxapus Gyarall-
Aaln cyur nacocra cys GepHUINM TYXTaTHIIAAN OJAHH ac6o0 6 xkim-
paxHy G6ypHul OHan nacocaan axparuaain B2 & xKympax épramnaa
llacoc aTMocdepara Kyumiaily (axc xoJja yJaoBud HaHaap Ba ac-
Gobra cyB YyTHO KeTHIIH MYMKHH).

AJDABHET

1. P. B. Teaecunn, Motekysnpias dusnka, ¢Buicman mkortas, 1965, G- ra
7- 6osaap. )

2.C.9 dpumsa A B. Tumopesa, Yuymuii énauxa kypen, I 1, «Sgn-
TyRu» nawpuétd, 1965, VII 6ob.
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3. Cuennasnnbi dusuueckuil npaktakyw, 1. I, locrexusiar, 1945, 236—242-
Getorap.
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45- BA3H 0 A
TABHUA KOHBEKUMS WAPOUTUAA HCCHKJIUK BEPHIU
KO3¢PUUHEHTHHH TONHLI

Kepakan ac60o6 Ba MmatepHaaaap: 1) Kypuama, 2) Tepuonapalapiy
Japaxkanaw  rpadurn.

Mykapnuma. Hecugank 6up xxucMaan 6olKa KUCMra nypaaHuni,
KOHBCKLMs! €KW HCCHKJAMK YTKasHml HAyax OHiall y3aTHJIULIH MyM-
Kin. MCCHKANKHUHT CYIOK Ba rFascHMoll MyxuTaaphard (ynya xarra
GViMaran Temmepatypajapia) TapKaTdlinfAa KOHBENKUHS aCOCHI
ponb yhnainy, uyuke KYMUHJAMK CYIOKIHK (CyioK Metajiap Oynaan
MYCTaCHO) Ba ra3;JapiMiT HCCHKAUK YTKA3YBUAIUIAIH XKYAa KHUKHIA
Gyaaan.

1- pacvpa wucuTuaran TpyOasapuuur QOTOPACMIAPH KeATHPH/ran
(uKkkuTa Tpy6a rOpHsOHTa Ba OWTTacu BepTHKaa Kyiusram). doropacm-
Jld X4BOHHHT KOHMBEKLMOH OKMMJapu auuk Kypuuu® typudau. T; Tem-
llepaTyparaya MCHTHAraH SKMCMHHHT GHPSNK IO3HAAH KOHBCKIWMS Tydai-
s arpotpaary T, TeMIlepaTypaid MyXHT-
ri BakT OMDIMTH  HWYuia ysaTHaajuras
HCCHKJMK  MuKAopuHH Q=0 (T,—T),)
Kypuninaa Hdoganan MyMKHH.

o, KOxppHUMEHT uccuxauk Oepuin
Kofxpuyuentny Oe6 aranagi. By KO-
(DMIICHT MYXNT TapaMeTpiapHHHur (Ko-
BYIIOKJNTH,  SHMAMCH, HCCHIJIHK CHFHMH
Bil XOKa30), KICM LIaKJHHHHI MypakKa0
(DYHKUUACH Ba yMmyMan afitramia temie-
parypannne ymatsicn OV,

Ty oreMueparvpara eap seuTier
s G o sAan B
TR (N O U TV I TR IR N ST M U
peci e apecepn Credutie bonnitvan
Bt IHE ORI S I

Q, Aol

by epia o—yuusepcan aonmuit (Hyp-
saniu jlonsuiicn), 6y gounmi 1,36. 10—12
Kuafess cek-2pad® ra tewr, A—xucn-
HUAE JOTHIL KOOMSHATHHE XapakTep.10B-
uny kosppmipent'). AGcomoT KOpa MucM
el aTalyBuy XKicM MakcHuMa1 HYPJIaHTU-
piil KOOHAMATArA 3ra, Y yaura TYLIYBUM 1~ pacar.

) Anukpox afirranpa, Crepan—Doibinva Kouynd aGcoo T Kopa OKHCMIApra
Ta108K sTHaaH [3). Awyo 6Hp KaTop TexuukaBhii xucoGiapia yBJaH IoKopuaa Kyp-
CATHAraN WAKANA (poHAAIANEN MYMKHL
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238 MOJIEKYJISIP ®U3HKA

6apya Hypnapuu 10Taju. AOcomor Kopa »ucM yuyn A= 1, Gowka
Gapua sucmaap yuyn A<I. Mconkauk anvamvnuiuga xap Gup ucM
Y3HAAH MCCHKJIMK HYPJAHTHPHOTHMHA KOAMAW, aTpPOdard KHCMap Hyp-
JAHTHPAETraH WCCHKJMKHY 10Tajgd XaM. Ty TeMmleparypand »KUCMHHHP
S, cuptu T, temneparypanu S, CHPTJAAR addya KuuMK Oysiran XoJia
(T,>T, Ba §,&S, Gyaranga)

Q.= Ao(Th —TY,

Oy cpaa A xospouument T, TteMlepaTypasn MKHCMHMNT 1OTHII KOOH-
JMATHHY XapakTep.1aiju.

Arap WCCHKJMK — aJIMALIMHUUIEMHT XaM KOHBEKLHs, XaM HYpPJaHHLI
fiyms Onnan OYauumimEA XucoOra OJCak, JKUCM HYKOTaJWran TY./MK HCe
CHKAHK MMKIOPH
Q=Q+ Q.= (OLK+OLL) (Ty—~Ts) = a(T1—Ty),

Ao (T4—T%)
Gy cpaa a,= =, — " PCCHK/IMKHUHT . HypHJAHLL fiyyim  Gunan
V3aTHMII KOIDOHUIMENTH, C==0,+0; — UCCHKJINK OepHIIINHT HHEHHIM
KOo3thdrLmenTy.

Iynpalt waknpa ésuaran  mynocabariap Kapop TONras Tpouecc
yuyn, abun Ty Ba T, Temieparypasiap AOMMHH CakJaHAaZuran Xoa y4yH
Tyrpu G6yaagu.

By Basudamuur makcajgu o, Ba @, MCCHKIMK Oephur xospduuuent-
JapuHy TaxpuOafa TOMMUI Ba @ WCCHKIMK Oepuul xosdduiiuentu Ou-
nan T,—T, tewviieparypajap aiupmacu opacujard OOFNAHMILHH AHHK-
Naminp.

Kypnama pa yauamsuar tascudu. Kypuima ropusoHran xoialu-
ran 7' muc TpyOKa Gynub, yHuMHT HYHAa )"rKu 6yiinua HEXPOM CHM TOp-
Tiaran (2- pacm). By unxpom cuM a Ba b TuguHiIapra Maxkam/al-

( Fé?,_—@]

4]

Y
e b N i i oy

a 8
. r o
=244
—O-
R
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45. KOHBEKLIVISl WHAPOUTH A HCCHKJHUK BEPUII KO3OPULIMEHTH 239

ran, CaM HCUTKHY Basudacuip yTalmu: yHLad SJEKTp TOKH VTKa-
suaann. Muc Tpy6xa HCHO, MCCHKJAHIHMHM aTpodupard xapora Gepa-
an. TpyGka TallKM CHPTHHHIT TCMNEPaTyPacHild yauall yuyH yHra
Gup-6upuaan 6up xua1 macodana 7 ta (MHC — KOHCTAHTaHl) TepMO-
napa vpuatajitall.

Bapua TepMomapasapuuir cOByx yuJaapm yii teMmneparypacuia
Typrann A mau wukra tywupuaran. Tepmonapaaapiuur ncraran
6utracuin P nepekiiouatean épaamupa G rajbpanoMeTpra yaam
MYMKHH (2- pacMpa TpyGKanuur ypracHra KoORJawran TYPTHHUH
TEPMONApAllHHT rajbBaliOMeTpra YJallill CXCMacH KeJITHPWIraH).

K, Ba K, gajutaap HCHTTHY Ba TepMonapajap 3aiDKuUpJiapHiif
Kymwaan. Mcutrruaary TokHH R peoctat OWJIaH poCTJaBl MYMKHH.
Vauamra KHPUIIMILAAH OJAAME HCHTKHYIMIT 3amKupu (Oy sarmKupaa
amnepMerp, BOJILTMETP, PCOCTAT Ba Kajut O6yaaau) Ba Tepmonapa-
nap saikupu (6y 3alKHpAa TaabBaloMeTp OuJaln KajuT Gyaaju)
fiuruaaad. DByngan  xefing Ky Ba Ky kaautaap | TyTalUTHDHIALH.
PeocTaTuUMIIT KAapWHAACHEK KaMahitHpa 0opu6 (cxemanum HHMruumga
PeOCTAT KAPUIWAMIH SHP KaTTa KHAMG Kyiuarau OF/HLIH Kepak)
Tckuu 0,75 a ra erkaspgaagi.

[asnBanoverpra raaMa-rangad Bapua Tepmonapanapud ynal, Xap
Tan rambBaHOMETPHMHI KYpcaTuiusapura kKapaG TpyOxa CHpTHAa Temre-
paTypaiuHur YarapHioH Kysatub Typeaagv, Bup 03 BaKT yrramjan cyur
Gapua TepMONApANAPHHIT KYPCaTHILIapH Yarapmaiiauran GysiHO KoJaay.
Jlemak, HCHTFAYAAH OJMHAETraH MCCHKJMK MHKIODH TPYOKaHunr atpod-
Jarn Xasora Gepajurail MCCHKJIHK MHMKIOpHIa TeHr, sibuH Tpouecc Gap-
Kapop nporecc Oyaaau. TpyOxara OGepuaalrran (@ HCCHXJAHK MHKAODH
JKoyab—Jlen, konynura Gunoan, Q = 0,24/Uf. llyuunr yuyn Hcenx-
JUKHINT TPYOKA yulapHAan KCTHINHIN 9bTHOOpra  osMacjan  HCCHRANK
Gepinmsne firme kosdbuimenti (o) st Ryibiaruua ndosanaiiviz:

02401
mdl (T - Ty
Gy epr U - - uentiam cipine - yaaapigars. noremiaanap - aitpaach
(o xineotm), T ok kvaie (asiep XicoOuaa),  d — TpyOxanir
wnniy gasert, 4 vy d oo [onsr giiivataaph Kypiasajia
NSRRI

TpyOsa  cupriine nponece wapop  ronrappars 7 remneparypack
Oapuit repMotapEump K pearmnaapininn $pra apipMeTHK KHIMATH  CH-
atiita TomEgur (OyIu repsioiaEapinr aapaxkanait  rpapuragan
oitananiaam),  Arpoduumn yanonnnr 7'y temneparypacit OflaTAATH
TEPMOMETP OIAME Farinian.

Ty osa Ty Givwan xoua o, Koapunuient  xuco6nal  Touunau
(muc yuyn A= 0,70).

@ Ba o, HW OHaran Xounn o — o —a, opMyJajan  HCCHKJHK-

"o

I KONBEKUHST 1Y/ Oiaan y3aThasil KOPPHUNEHTH anMKaHAM,
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240 ) MOJIERYJIAP GHU3HKA

ey

TpyOKa CHPTHHHHF TeMIlePaTypaCHHH IOKOPHPOK KHJIHG XaM TaxphGa
fina Takpop/IaHaJH. Tix KYUHHHHI' TaBCHS STHAQJMIaH KHimariaph Ky-
puiMaga €su6 Kyimsran. Yauadrauza xap ran TpONECCHHHT Kapop
Toliray Oynumura KapaG TYPHII Kepak.

Onnnran 3KcIepUMEHTas s MaTepHailHH

o = fi(Ty~Ty), o= [oT1—T)

rpadMKAaD KYpHHHUIMAA TacBupaail josum. [Oxopuna aiitwd yrramu-
MH3AEK, O, HCCHKJMK GepHII KOS(OUIUHEHTH KUCM INAKJHHUHT, aTpod«
JarH MyXHT XOCcCasjapH Ba TeMilepaTyDaHMHT Mypakkad byHKuuscHaup.
Ilysanr yyyn xap Kaujail pean X047a HCCUKAMK Gepuipu Oaxosaiun
YYYH YHHHT KaTTaJHTHHA SKCIEPHMEHTA!! aHMKJAall JO3HMAEK TYIOTHIIH
MVMKHH. JleKun KOHBCKIHS Ay OHjai MCCHKIUK Oepuil NPOLECCHHH
KVPHG YHKHIIZA, MMAPOAMHAMHKAAATH KaGH Maskyp Tawpuland Kiium-
HHHT  XHAMA-XHA yCyJsapulian 6Gup-Oupura (pH3HK KUXaTZan ¥Xuian
OVaraniapann  axpaTHO OJMII MYMKHH. DYHMIF MabHOCH IiyKH, arap
HKxHTa Taxpuba Xap xwn mapowtia Oaxapwaran 6Vica-10 (MCHTHATaH
TpyGanapHunr AHaMeTpPH Xap XuJg, arpodiarH MyXWTHHHP HCCHKJHK ¥T-
KasyBuUaHJM[H Xap XWJ Ba XOKas0), aMMO Taxpnlagary ¢usdk napa-
METPJAPHHAT Gabsnt Yauamcns koumOdHanusaapH JouMuii cakjamca (yo-
Jemnalll), y X0ana HCCHKAHK Gepuui Koadxpuuuentd goumuii Oyaud
Ko:1aBepajH. By X041 Xap Xua ras Ba CylOKJHKJapra TYLIUIHPHAraH Bep-
THKA1 €KH TFOpH3OHTAT KOHJALIrail Xap Kaupail pAxamerpan tpydanap

Ba Xap Xui AuameTP I CpepHK CHPTAAp YUyH MCCHKJMK Gepuii KO3(ph-
duitHenTa

. o= = B 1224 (T,— T

Gy.mmuEM K§pcatHuira uMkod Oepam, 6y epia B Ba n — XaBOHHHD
KOHBEKIMOH OKUMJADHHUHT K pudumnra 6orMk  GYaran  MHKAOprap,
% — XaBOIIMHI HCCHKJMK JTKa3yBYAHJHK Koa(rqammenm d — tpy6Kra-
HHHT Talky auamerpd, Onguurd udorgaHu sorapudMaaimua:

lg ¢ = nlg|224 (T,— )l -+ Ig B.

TenraMalnHr vanm TOMOHHIArH MVKIODJIapUHUHr KOMOHHAIHSICH YJdam-
CH3 MUKAOD SKaHAHIHHH KYPHII OCOH.

B Ba n MMKIOPJApHH aHuKJaml YuyH TYFpH OypuakaH Koopaunara-
Jlap CHCTEMAacCHAa aécu;ucca.nap yxura lg [224 (T,—T,)] xmiiMataaphus,

opAHHaTafap ykura lg 4 KufiMaTAAPUEK KyHuG rpaduk scananu.

Xocun Oyaran Hyma.napra Kapab TyrpH yH3MK YTKasuaafH, 6y
TYFPH UH3HK KOOpAMHaTajap Commpan yrmafizu, Oanxu lg B muiaopsin
KecMa  apaTtajd. Bylmaﬂ dofifanannG, B uuHT COH KHilMaTH TOMina-
JUS. 1 MUKJOp 3ca TYIpH qusmgnum“ a6cuuccasap ¥Kura ormanuk Oyps
WAHIHIE TALCEHCHTHD.
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46. CTORC yCYNU 241

B Ba n wH ToOnuG GYysray, HCCHK/JHKHHHT KOHBEKLHS HyJH OHaan
y3aTHIHEY KOSOUUHEHTHIH TOIaMU3;:

oy= % B (924 (Ty— To)I".

By MuKRAop MasKyp SKCHepUMeNT uIapOWTHIATHHA 3Mac, Hankn yx-
HamIHK wmapriapy (QH3MK napaMerpaapnuur  MablyM yayaMcus
KOMGHHaUHANaPHHKIT TEHIJIHIH) GaxKapuaaauran 6apua x0a7aapia
muaaTuaany. B Ba n MHKI0pAApHHM AHHKPOK TONHUI MaKcaguia Ko-
opAnnata ygaapumaru Macwitabsapuu myHzaf TaHAam KePakkd,
6ynaa TYFpH YM3UK KOOpAHINaTa yKaapura 45° ra sikHu Oypuak OCTH-
Ja Kuaaab yrajauran OYJCHIL

AAGHUET

1. P, B. Teaccuun, Moickyaspuas dusuka, «Bucmas mxonas, 1965, 6- 606,
64—066- §. :

MAXCYC AOABMET

2. M. A. Muxces, Ocuopn Temvionepeaaun, Focoxepronsiar, 1956, 45--51,
161- G6etaap. :
3. I C JdaancGepr, Onruga, ocrexusaar, 1957, 583—597- Gernap.

46-BA3HOA

CYIOKIIMKAAPHHUHT MUKW HUIKAJAHHUIN KO3GOHUNREHTHIHH
CTOKC YCYJIM BHJIAH TOINHIN

Kepaxan acGof sa marepuananp: 1) eypan unnua wnap, 2) nug-
FTCKUMPILRIARTAN. CYIORANK KRyAmaear s ipn - 3 cu 6%aran npobnpxa, 3) npex-
MOT HIIBELHE ol MIKpechoit, 1 censest gy b)) By Koriuivaciyian acaarap
WAPTa T, B CEnie G, F) CPRIE st tn, B) ke RTINS,

Neyamsnr winaapisc . 1oo g, ek K engla tTyimaérran Kar-
TR AP gl &5 BT I YU, i',‘:.'"l’(ljllllll Kyuit (Apxnmen KO-
VTHE) i vpave b g s sy v vy Tarbe D Kitftan; xapa-
WECTEE Gt e AR BIE L Vot Kl KA annm
RY®Aapn ragoan e e Hlapaa apagaraanraitiyla cyloRaInKnur
AP I SKHIE ket Lo s Yara ennnmG mapua Giaan Gupaait
ORI SAPAKAT K1t i, O% KA uatia o K Ky gataaM-
JUp XOM XAPAKATAAUN Oounfiin, aMalo yAapuiir TeaaiKaapu aca
Hrapta Te3HCILL Tohopl (Kar e apua1an y3oKanuTira
Kapa6) kunnk 6yaa Gopaan. Hlywtdt KnanG, MyXHTHHINRE Kapuiii-
Cii XHCOGAULG Hapaauiiy CYIORANKKL Ingananning aMace, 6ad-
K CYIORIUKIHNT afipuAr gataamsapiie Gup-Gupira HuiKalauu-
ure XHeolra oanul Kepik.

18 bnauxanan nPpaKTHRKYM
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Arap wapua no@HCH3 CYIOKJAWK HUHAAZ V3 OPKACHAA Xeu Kijuuil
yiopMajaap Xocua KHamail tymalrran 6yaca (mapua KHUMK Ba Tede
JuK Kuuuk), CTOKC KypcaTranyya, KapminanK Kyun

f = 6mnor o (n

Gysazn, Gyniard 1) — CYIOKJHKHHHT HYKH FLLIK a:1aHHI Koadrpunrenty,
U — LIapYaHHHT Te3/iMrH, 7 —— PaJHyCH.

By ¢dopMynanuur uukapHaNIlE aHYa Mypakka® Ba NIYHUUT YUyH
yun Oy epna 6Gaéu xuaud OVamaiiay; yHH BasudaHunr oxupuna
KCJATHPHATAN Maxcyc ajgabuéraan yxub oanm MyMKuH. AMMo | xyu-
HIT HPORANOBUN MyHOCAOATIIMNT KYPUNHLIHEA (Y¥3rapMac KyuanTyBuH
Kapap anukJAMkna) yayamank Qopmyaajapura acocaanud xam yH-
KapIi MyMKHIL

Takpuba KYpcaTajuky, HUKH HIIKAJANMI  KOS(PQUIHEHTH 7, Ty-
uadrrag LlapuyapdBEr » pajMycE Ba U Te3NMTH Kawdya kartta Gyuaca,
KapIIHIMK KYUYH XaM nrynuya xatra Oymagm. Wlyunai xuemo,

f=Anroy @)
e ésunr MYMKHH., AMMO MUKM MIUKAJAHMIL KYuH [:
f=nse. 3)

(2) Gunan (3) nu rakyocaao, rea

Yomamanrn Oupiall GYJMIIMHNI KYPHIE KHHHH SMac,

o do
HHHT JayaMyra GHNaH S‘E HUAHT

(o] = [

out chJ tem™+Y ]
cexy I cex¥

B3

dn cex-cal ceK

[c.u" +¥ ] . [c.u“]
cexy 1 lcex)?

[S 49{=[CM2_.__]—[E:‘12

Oyarany yuyH
WIYHHIT YYYH

L

Dunooapii,
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46. CTOKC YCYAH 243

A kynaiiryBunn Oy ycys Gunay TOMHO GYaMaiid: KOBYLIOK CYIOKJHUK
IIPOAMHAMHKACH MacaaacH euusaca, 6y A kymalfiryBunuunr 6% ra TeHr-
JIMTH TOIMJAAN,

Cyiokauk punfa Tymaérran 1MapuaHUHT XapakaT TeHrJIaMacu
dv 4

m i -3

= —g-nﬁpg arlp, g — 6anro 4
KYpHHHIIZA Ofaaau, OyHia 0 — miapya MOAJACH SHUIULH, P,—CYIOKIHK
SHYJIHTH, g — OFHDJHK KYUYM TeaJaHWLIH.

(4) TenraaMaHHHT YHT TOMONWra KHPYBUM yyaJa Ky4 BepTHKa]
fiynaaran 6§aajgu: OFMPJAHK KyYH — MacTra, KyTapHul Kyvd Ousan
KapIIWINK Kyud — I0KopHra. Kapuidiank Kyud miapualldir Tes;uru
OWYBH 6uaall owlajy;, TeaJalliil 3ca KaMasiid Ba HUXOST Iapua
[WyHAAk Te3JnKKa SPHIIAANKY, Oyniaa TesJaNHil nosara telr G6yiany,
8y xoana (4) renraama

237 (p— py) — Barnyo, = 0 &)

Kypunuwra xkeaanu. by xoaga wapua yarapMac vUp Te3JHK Ouian
Xapaxkar kuaanu. Ulapuannur Syupalt xapakath b6apgapop xapaxar
neitnaany.

(5) TeHrsaMaHM HYKH HUWKaJaHW KoddduuueHtHra nucbarau
cucax,

_2p—Ps 2
N= 9= 8 (6)
Gysnann. TeHrAHKIHIT YU TOMOINAAIT KaTTAMKAApuy G1ran xoq-
Jld Hupjia wapua TymacTran cyioankKiime nukn nKanann Ko3gp-
lpllllll(‘.llTllllll TONBHEE MYMKIN,

Asetaga mapwnn noénew s MyxHTAa  TYSIping MyMKHIE SMac,
AYHEN CYIOKRANK XM enopaapi 6§aran Gupop uanura Kyiua-
ronr Gfaagun. Arap nrapua £ pagiycan wissiiipig  BIHILIHIT KA
6§t rymaérran 6§aca, e acsopaapu GopaHry xucoora
oM KoBYNOKANK  Koy(pdiinentinnnr nponacy KyHugaruua
Gynan:

2 2 — ’
n=g gr—t=t < (7)
00(1—1-2,4,;)

CyloKANK Typrall HAHWIHHD TyOH OHiail  CYIOKJAMKBHHT [OKOPHIH
cnprin Gopsuiry 6y popmyaaza xucobra oauuMarari.

Xanka 1makaugarn ropusomntan yura d,,d, Ba dy Tamracum Gyarau
(K¥muu TamFanap opaauru [ ra Tedr) KeHr mmuma npodupkanan (1-pacw)
néopar 6yaran actodra TeKIUMPHIAIHTAH CYIOKHK (KAacTOp MOIH, Tpamc-
oprarop  MOfM, FAHHEPUH) IDyHua Ky#ujanuku, Gynja CyOKIMK
CATXH IOKOPUTH Tamragan 5—=8 cu Gananpia typaguran Gyuicuu.
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—_————

ITpoGupka cyBan Kenr msua HUARHAPra TYWHPUATAN] HAHUIAATN
CYB XOHafalH TeMIepaTypa ¥3rapHilIapHHUHT TABCHPHUK KaMailTi-
paan. CylokauxJIapuulir KOBYWOKJIKTH TeMnepaTypara Kyuan Gor-
ank OYaranu yuyi, cysra auuxaurd 0,1° 6Yarau I” tepmomerp TY-
wupno Kylinarai.

Huaunap pocraosud BHuTIapn 6¢arail rarankka Maxkamaanrai,
unaMnApun Gy BHUTAAP 8a WoBYnAal ¢oiigananub, sepTukan ypua-
THIL MYMKHH.

Yauwamnap. CyloKIHKHHIT, Macalal, MOHHHHT HUKM MIDKaJdaHHIL
koadppuuuentuny favaw yuyu Bya kornwMacupan' ficaaran xyna
Mafila papuaaap MiljgaTHIad4. Dy wapuasdgapHHHT  AUaMeTPHHH
OV MMUNHDT KUiIMaTH MabayM Oyiran oKyasip MEKPOMETPAH MHKDPO-
ckon Cpaamuia Vauanaay. Bynuur yuyn 1mapuaiap uarak 6Gusai
LA uHKapuOd oaunu0, upeamer mnmara KVARJIaiu Ba OyHHHT
XaMMacH MHKPOCKON CTOJIMaCH yCTMra kofisamrrapuaagu. Muxpoc-
konuH Qokycaal, okyIap MHKDOMeTpAaH kapal wapuanuir gua-
METPH TONHJAAAH. Yiauail BAKTHIA IHIUANKUL YCTHTA MOH TerH6 KoJ-
Macanrura xKapal TYDHIL Kepak, axke X032 MHMKDOCKONNH IIapyara
(oxycaat 6yamannm.

lapuanunr graMerpuun wyniain xaanb yawad Oyaramgan cyur
Iiapyald XaJury Harak Guaan uaud oaud, HWUJIMIAD HYHAard CYIOK-
JUKIHHT KOK Ypracura TymHpuul Kepak;, Oy BakTAa Ky3aTyBUMHHHT
K{'3M 10KOpHIH TaMFa pyuapacnja WyHaal Typeunkd, Gynjga Oy
TaMFa GHp TYFpH un3uk OVau6 xypuucuiu. I[apya wy tamragan
¥rarran na¥rtaa cexyuioMmep 1oprususan. Byuaan cyur kysuu xyn-
JU1 aBBaJICHAAN KHAHO HKKMIYH TaMralaH Kapal Typuaaad Ba wiap-
ya Yiwa raMragan yrran nalitid cexyngaoMep tyxratdaan.

Arap xysaTypun DIapYalHNIl HKKMHYH TaMFalaH YT naliTHHu
naikamait xoaran 6j.aca, y X0s/1a Wapyani Kysara 6opu6 YHHAT
NACTKW (YuHilyH) TaMFajal VTHIIMZA CEKYILIOMCPUM TYXTaTaan.
Yugan Tallgapi, yuunuy TaMra uiy pasudana tekmupuIaéTran map-
ya1apuunr 3nr KarTa YavaMMHM  aHHKAaW  YYYIE XaM Kepak. By
X0a71d4 Ky3aTyBUyula HKKHTA CEKyHIOMep- OV.in Kepak: wapua Ou-
PHHUH Ba MKKHUW TaMradaphan yTHuaa GHPHIIUM CCKynaoMmep Op-
rH3IJAAN Ba TYXTaTHAa1H, LIapua HKKH{YH Ba YUHIUH TaMraaapian
$THIIAA MKKHHYM CCKYHAOMep HWIaTuaaid. Arap wapuanHur T1es-
Jaukaapy dy, dp Ba dy, ds Tamraaap opacnaa 6up xm1 Oyaca, 6ynaai

! Bya KOTHMIMACH AA1 (Bi —50 10%; Pb—24,90%; Sn—14,209%; Cd—10,809
mapuasap Oynzalt Kuawd  rafiépranaan. Cyora 1$'.nupmmn Gd'lall)i HHANAPIINT
ONOPHTTL KTicMira 1py0a WAKARIATl d1exTp ileup (cnupadu 6uTTa Ypayan Gyaran
cotiot) - Spratnaad. Bynswir aaiinacauran KOTHHIMACH 4Y3HHNOK  KANHANAD yuai
Rt IINCTKA  HYNFG CORIMANN, UHNCIKQ HEURHHT MapKasnia cywra GoTnpniaiu.
Conpaah jemranaa Bya Kouuuvack (yuirur spunn teMiepaiypacn 70°C) kanuanspe
sat it ToM 636 oRIG uRKHG, LWIHIIPUMET DACTKH KHCMIAAry cyBAad
KoL ma tyGitrn Madla wapuaaap 63omd Ty,
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46. CTOKC YCYJIH 245

yagaMan niapuadapun 0y BasH(ala HIUAATHII MYMKHI, akc X0a43
KHUMKDPOK VJuaMJIu Wapuaiap oJHW Kepak.

Illapuanapnuur TYWHIIHHE KY3aTHIIAA acOoBnM Ky3aTyBuu TO-
Monzan éputHw oiiianiaup, aMMO CYIOKJAMKHHIP HCHO KeTMaC/IHTH
YYYH JIaMIOYKaHH HAHMIra SKHII
kyimMacauk  kKepax. Taxpubauu
TYpAH 1wapyaaap Oulad KaMmMuia
10 MapTa TaKpop.aul JO3uM.

XncoGnawap, 1lapua 10KopH-
r'u TaMragan 6apkapop Te3auk Ou-
aan Yrapud ge6 xucob.1acax,

!

00= —t—

VeHIVIMKHH XOCHJI KHJAaMH3, OyHuard
4 — mapuanuHr Tamralap oOpacHaarH
macobaian yram BaxtH. (7) ¢opmy-
Jara vy, r, R, g napuupr Kuivatu-
WM, DIYHUHTACK, 0 BA O; HUNT KHii- 1- pacy.

MaTHHH KYy{uO, HUKH HIUKAJAHWI

KO3OUUMCHTHIIHHT KHMATHHH ToNammu3. Mukn mmkanmawumn koadhdu-
HHeHTHIHHT KUAMATH Xap OHp 1apua YYYH anoXuja XHCOOGJaHafH; CYyHI-
pa yJaapHuHr ¥pra apHMeTHK KuiiMaTH  anMKJaHagH Ba HATIOKA-
HHHT HHCOHIT XaTocH XHucoGaal TONHJALH,

Arap {ayamiap HaTHXRKACHHHNT HHCOGHA XaTOCH YCVIHUF NUCOHIT
Xarochian apsumaray napamaja dapg Kiaca, saandans 6axapno
Gyaran ae6 xncobaaw mMyMmkimt. Ake xoana §anauntap sua taxpop-
Aanajan. Yoouun uamiekasaphni Kyisarn Kanvaara ¢3nw TancHa
STHAIN.

N roovm bl oM | o, een v, esfeen 7, nyas Ay

1
2
3

CH cucremacHia HUKM  HIUKanauuil KO3BGHUHEHTH (M) 4. cex/u?
wHcoOHAA HdOanaHaiu. i
AJABHET

1. C. Il. Crpearon, Mexanuka, «Hayka», 1965, V 606, 39, 40-§.
2. T Il borganosa, E. II. Cy660THua, PykoBoacTso k npakriyeckiin
aausiisM no Qn3nke, 4. I, «Coserckas uwayka», 1949, VII 606, 10-§.
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47-BA3H®A

CYIOKJIMKHHHT HYKH KUWIKAJAHKII KO3¢PHUHEHTHHH
KAMHJLJIAP BUCKO3HUMETP EPHAMHAA TONMHUIL

Kepaxiu ac606 Ba mMartepunaaiap: 1) ac6o6, 2) nunctka, 3) muk-
HIOMCTP, 4) COKYH10Mep, D) TEKINIPHIAANrall CYRKTHKIAp, 6) 1epyonerp.

Mykanauma, CylOKAHKHHHT KOBYLIOKJMK KO3(QQUHHEHTHHH aHHK AL
yuyd TpyOanap (kauuanspaap) Mard JamuHap okumra oup Ilyaseiiin
KOHYHH/1al, ADHH

nrt

9= gmap (1

Konynjan Qoiifasanunagy, 6y epaa [ — TpyOaHHMHT Y3YIUIHTH, r— pa-
aHycH, Ap—tpy6a yuaapupard OOCHMiap (apkH, ¢ — BakT OHpAMIH
wunpa TpyGajaH OKMO {TraH CYIOKJIMKHHHT Xa)KMH, 1) — KOBYILIOKJIUK
KO3(DMPHLKCHTH.

g, r, I Ba Ap napuu Owaran Xonga 6y dopmynagan ¢oiizananug,
1) KOBYDIOKAHK KOYDOMUMEHTHHHHT KUAMATHHH Xuco6nab UHKHII MyM-
KHH.

Amyo [lyasefins GOpMYIIaCHaH KOBYINOKJHKHUMHT HuUcOui Kosddu-
uHeNTHUM TONHIUAZA QOHNANAHMIN KYJaHPOKAHD., XaKukaral XaM, arap
HKKHTAa CylORauK onu0 (ynapianm Oupura TerHumu Kartanuknapra 0
MHAEKC, MKKuuuMcHra [ MHAeKC KYimn3), afiun Oup Kamuiaspjau (r Ba
[ nap Gupaait) Gupaait Q Amrzopgaru (Q=qf) CYIOKJHK.IapHHHT
OKHO YMKHIUM YyuyH Kerraw {, Ba f; BaKTiapsu Ymyacak, y X0:ja
(3) dopmyaara acocas:

— . __ TtPApety
Q = quty= Tl
Ba
. _wrtApy
Q - qltl— -—821"1 .
Mgkuuuu tewraaMand CHPHHUM TeHrJamara Gyuicak,

= AptiT
Apotomy

CKY

— q 4dn
N =" -to Apo‘ (2)

Arap cyloKaHK OIMPIHK Kyud Tabcupuia oxul uukaérran Oyaca,

Ap __ oy
Apg Po
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47. CYIOKJIHKHHUHT HUKU HIHKAJAHHII KO3®GUUMEHTHHU TOMWUL 947

OyJiajiy, 6yHaaru p, Ba p;— CYIOK/IMKJIAPHHHT 3HUTHIH, 6y xoana (2) my-
nocadar
—, L0

="M 7 o ©)
Kypunmupa éaupagu. Lynnait xuamG, oaMHTAH CYIOKJMKJAPHHIT OKHG
UMKHMID BakTyiapu f, Ba £; HH Xamia YJapPHUHT f, Ba p, 3HYIHKIAPUIK
6uarad Xosga WUKM HINKATAHMIIHMHT HHCOHIT koadipuiiuentn ?‘-xm T0-
M MyMKHH, 1), HHAP KHAMATHHH JKafBanJaH O/u6, WIKH HUIKAMalHLI-
nupr abcomior 1), KOSMxpUIHEHTHHM XaM Xuco0/a0 TONRII MYMKHU.

AcGoGuunr rageudu. Ac6o6 U-cumon abecd wwnma wpaigan
(1- pacm) uGopat G6ynuG, KeHr ab THpPCArMHUNT MACTPOruiaa b Keur
#oil GOp, HKKHIYM THPCATH 3ca IOKOPHCH € apuara TyTauiral e
K4alHAJApAHp; € Wapyajal I0KOpHIa Kanuansipaaun keurpok d sai
Gop. lllapuasan mactpa Ba wkopuiaa d Ba e uafiuaiapia m sa n
TaMragap Gop. By ramranap opacuia MabayM XaXMJIH CYIOKJIHK
6y.u6, TaxXpubaga my CyIOKAUKHUHT OKHO TYILIHLI BaKTH yoauanai.

AcBobuu S wratupparu K guckuuiaapra xucrupud, y G cTakau-
‘JlaTH CYBra m TaMFajaH 6a.nan,upom§aqa 6orupunaan. Ulosynnau
dolinanann6 ac6o0un  BepTHKaa ypuaThHw aosuM. ¢ crakaujaru
cysra T tepmomerp Ba M apanaiuTupray Tym#pHia L.

Yasamaap. Ac6oGuu aBBafio cys Gujan, CYHIpa O3THHA TEKINU-
PHIYBYU CYIOKJHK Guoan saxwmuaad vaiud rawaanagn. Bynaan cyur,
ac6o6n1 WOBYH épaaMuia BepTHKAA YpuaTHO, TeKWIHPHAYBUN CYIOK-
JHKAAL MabAYM GHD MHKAOPH (yHIHIr Xammp taxpibanapaa 6up
Xuaaa 69»Ja,m) ab xeur nafiuara nuner-
Xa Onaan Kyhuaajuu. Cyurpa, CYI0KANKe
un d pafira Kaignpuaran pesunka [ nai-

jaan cypa G6omalb, ¢ WAPUAIHNT M TAM-
Fajaan Io0KOPHPOrNTaua CYIORIIK OJgHIA-
Ju [ onadtin KPIn6  106opub,  CYIOKIHK-
T KNG TYUIII Ky3aTHI411 Ba Me-
HHCK m taMmrajpan yraérran nafitaa ce- -
KyugoMep 10prisuann, naiuagary  Me-
HICK n Tamrafan Vradétran naiitaa aca
cexyyaomep Tyxrtatiaaianw. DBy win 6up
Heya MapTa TaxpopJaanajn. ¢ Imapua °
HYHAATH CYIOKANKUHAT OKHO TYLIIIY BaK-
T I wmy #ycunna  Tonuaapu. Dyngan
CYHT  XYIAW Maua wy TaXpuGauu cys
6uaan KMau6 kypuO, ¢ wapuanard Ccyn-
HHNr XaM OKHO TyIUMIN BaKTH fy TONH-
Jaaju.

Oku6 Tywum BakTIJIapHHH TONHG
Gyaranjan CyHr TeKIIMPHWJIYBYH CYIOK-
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amatnie posnuanrine (OKHG  TYIIRW BAKTH  Yoauauran teMuepa-
Typana) tommura kupuwnaagn. Hly makcaana cyloKiauk Tyiatipi-
Pl DUKIOMETpHH  (THKHOMETPUHHT  TaBciduun 7- asndatan Ka-
panr) eysan crakanra 6oTHpHO, cyBaa 15 MHHYT TYTHO TYpiaai Ba
Oyl Keill nHKHOMEeTPAAru CyIOKJAHKHUNT CaTX¥ yujaars TaMrara
annk xearnpunaaun. (CyoKJIHK TaMFara cTMaca, nunetka 6unaun aia
CYIOK/JHK KYHHO KynmaiTHpuaajiyu Ba arap opTu6 Kerca, QuibTp KOro3
6naan muMub oauuajgu.) IIuxkuomerp crakaujgad uHKapHO OJHHHO,
SNIIMAA6 KYPUTUAALH BA YIlard CYIOKJIMKHHHT OFHDJIMIH TONMMJAALH,
[TuxuoMeTpra KyAHATaH CYyBUHNT OFMPJHIH XaM XyJMIM WyHAal KH-
Al Tonmaann. :

Cylogauxuunr Q Maccacu Ba cyBHuHT W Maccacn Mabaym 6y.ca,
CYIOKJAHKHHHT XaKHKHI 3UWIHTH

p = —1)+A

dopaynazan tonuigaid. Byntarn 6 — cyBrunr Taxkpuba YTkasmnaérran
TeMNepaTypalard 3nYJAMCH (3KajBaajiad OJMHagH), A — XABOHHHT 3SWUIH-
riu; ynn 0,0012 e/cm® ra renr (7- Basudpara Kapamr) Hed OJHII MYM-
kuil. TaxpuGanap NaCl manr (79 Ba 1294) sa NH,NO, nunr (209
Ba 409) cyBiarm spuTMa’apu OusiaH YTKaswiIamd,

Hananaérran nmkaaaunin kosgopauunenta 1 (3) ¢opMyaanan to-
NIVIagu:

= 00 ’
M="og,"

GYHaari Ty— CYBHHHI HWUKH HIIKaJauuil KOXpOHIHEeHTH; Y KajiBaiian
ONMHAH,

AJABUET
C. I, Ctpeaxos, Mexaunxka, «Hayxa», 1965, XII 606, 111-§.

48-BA3H®GA
KOBYUIOK MYXHUTJIAPHUHI HUKK PUIKAJAHKI KO3¢SHUHUEHTHHH
M. 1. BOJIAPOBHYHHHI POTALMOH BHUCKO3UMETPH EPAAMHUIA TOMHUII

Kepaxau ac606 ma matepunagaap: 1) prcgosnmerp, 2) coxyHio-
mep, 3) romuiap.

Ac6oGuuur Tascudn, Ac6o6 Suaan KoBywWOKANKIH 5 gan 107 ns
raua coxaga yuauain MyMKHH. Yauaumaap temnepatypadaapuuir — 60
nan +160°C ravya 6yaran guanasonufa GaKapHJaslIn MyMKHI. Ac-
GoGunnr cxemacu 1- pacMza KypcaTharas.

bup-6npura gaTeuil kKoakcHas paBHINAa YpHATHAral BePTHKAJ
ety A Ba B xes nuannapaap 6op. Xap 6Up UUAHHAPHUHT yudIga
[ty e WA paauycura Teur 6yaras spuM céhepa 6op. B -
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48. MYXHTHUHIT HYKH HIIKAJAHHUII KO3®OHUWEHTHHH TOITUUI 249

JHHAP Kysraamac Kuan6 ypuartuarau, A uuaungp sca C mapukiaw
NOAWMNHHKAA afliaHa oaaigd. A nuavuap M GapaGaura ypaarawn
piIapra ocu6 kyiuwairan Hkxura D jox €épAamuja adianTHpUIamH.
Byugary oknap TexuHKaBHil Taposnra Kyiiuaaauran ofaraard Toll-

RApHUp.

B unannnp oau6-couas- £
Haauran 6yan6, ac60GHUHT
JOKOPDHFH THTACHIIMHT L .
apyKuajapura ypuaTHATraH. L~

Texmupuaagurad CymOKAHK
UUJAHIAPAAD  OpaJIHFHIa
Kyiuaany. Hukp uuiaHuap-
HUNT CHPTHAAZ MHJIAHMETp-
au wkaJga 6yaud, 6y wka-
Jnara Kapal CYIOKJIHKHUHE
HWJIMBAPHK  KaTJAaMHIHHT
GajanfHry anuKIanajim.

Unaappa 1woxaap 6op

6yaraH BaKTAa UHJIHHAD
pacMia  KypcaTajamaral !
TOpMO3 OHJIaH IOPTU3HIALH )
Ba Tyxraruaaiu. uaunngp-
HHNT ceKyuaura digaHuu-
Japy CoHM LiKajda YCTHAa
Typran E ctpeaxa épaaMu-
J2 TONHJIAH.

Xap xua TeMmmepatypa-
Japaarn  KOBYHIOKJIWKHH
auMgnanl  yuyyH BHCKO3H- ~
METD TePMOCTATIOBUH CYIOKJAHK OuJaH TYJAHDHATran TepMoOCTaT
wuura kyiuaaan. Temnepatypany OWIMPHID YUyl TEPMOCTAT CYIOK-

1- pacm.

JUTH HCHTHAaZl. Bymuur yuyn asrotpancdopmatop opxanaum yara-

pyBuan Tox o.JHO HiuaafifHran 3J4eKTp neus KyaaaHnugaajiu.

Tepmocraraa nact reMuepatypasnap XOCH KIJHII yuyil I0KOPHTY
AAUTAHAET TEUWATH OPKaay KaTTHK KapGoHaT KHCJAOTACHURNT Gyaax-
Japuly TYWHpHl MyMKuaH. TepMocTaT Cyioi/HrM pacMaa K¥pcaTu-
Maran apaJjaiiTHpriy 6uaan kyuasa apanamrtdHpaaain. Cyoxaik-
HUHT TeMNepaTypacH B UMJHIADPHHUT TalKH TeBOPHra OMPHKTH-
puarad yura vepmonapa Ouian (34- sasndara kapanr) Vuauananai.
TemnepaTtypa xap OUp TepMONapallMHr 3aHKHpPUra raiMa-rajjiau
ynanagaurag rajJbBaHOMETPHHHI KypcaTHuliapura Kapa aHuxiaHa-
au. (TepMonapanap samXHDHM Ba rajbpbBaHOMETP pacMjia KypcaTuJ-
Maras.)

TemnepaTypanuur cOH KHfiMaTH «rajibBaHOMeTD KypcaTamgapu—
TemiepaTypa KaTTaJqHTH» HOMJH JapaxKaJail 3rpd uasurura xapat
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—_ - I

ronuaaan. CyioKauKIHHT TemneparypacH Ae6 xap Gup repMomipa
K¥pcaraérran TeMmeparypanMHr ypraua KHAMaTH KaGysa Kiaitia,

Yunapura Tomaap OCHJATAN HIAADHHHT TAPAHIJIK KYWAapu 1i .
CHPH OCTHIA HMJAHHADP XapakaT KHaaad. Xapaxkarra Kapunuiig ki
JYBUH Kyuaap KyAujarunapiaup: 1) LHAMRADHK Ba cepHK cHpTIap
YUYH CYIOKJAMKNHII HUKH HUWKAJAIMI Kyud; 2) LHJIHHAP HOJMHIHIL-
HUCHIArH HIIKAJalHil KyuH.

Kapop tonran xapakatiu tekmupaMu3. CYIOKJAHKHHHT cdepiik
Ba UWJHHIDHK CHPTJIapra TahCcHpP KHAYBUM HUKH HIIKaJaHUM Kyd-
JIaPRIHIT MOMEHTH, paBIUAIIKH, CYIOKJIHKHUHT KOBYLIOKJMK KO3 -
LHEHTHTa, WIYHHITAGK KY3FaayBuall NMAHIADHHHT aHiauuul Gypua-
Kiil Te33rHra nponopuUroHaIaup.

N—UnUIHAPIKHT CeKYHAHra afiaHMIIAApP COHH, 1) — CYIOKJIHKHUAT
KOBYUIOKJMK  KOshUUMENTH, g — OFHPJMK KYUHHHIT  Te3JIaHHILH,
R — Gapadanuuur pajuycH, m — MI1apra ocHO KyfM.irad TOMLIaPHHHT
rpaMM XHCOOMEArH MaccCac, fy— NOANIANHAKAIPIArE HINKAJAHHLT KY-
upHd YJvamAa HuLiatHIadrag (MacTpoKKa Kapaur) TOLLIAPHHHT Mac-
cacH.

. N___:CRg(’n“_‘mo), (1)
6y epra C — pommuit Mukgop. (1) Treursiamamu KyfAnaard KypHHHILAZ
-G3HUI MYMKHH:

n=CRg =5 (2)
Hasapusira 6ugoan, '
1
C = G ’ (3)
81[2( rfré h -}- ’?(g )
At

Oy epia.r,— WMKM HAIHIAP (Ba chepa)Huur pajiuycH, ry— TalIKH IH-
JHMHAP (Ba chepa)HMHr pajuycH, /I — CYIOKJMKHHIT HHIMHIDHK KAT.Ja-
MHIMHF  Cajauaurd. Maxparkigarn OMpHIYH KVIIHAYBYR IHAHHIPHK
CHpTra TabCUp KHAYBUYH HUKH HIIKAJAaHAUWL KYWIaPDHHHHT MOMEHTH Ty-
dail.l, MKKHHUIH KYIUHJIYBYH 9ca Chepdk CHPTTFa TAbCHP STYBUH HUKH
HUIKATAHUMLI KY'LTAPHHAHT MOMEHTH Tydaiad xocun Oyaamm. CR = K
Oficun e dapas KuJailiiuk, y Xo.i1a

'rl —_ Kglﬂ-—lvflh) . (4)

C unur ndozacuny KeaTHpHO UMKAPHUINH TYAMK Kypcatvacian GupaH-
Wi Xaauuur AQOZacHHM KaHA3H KeATHPHO - UMKApHUIHH - Kypcaramus,
xoaoc. By 3ca UMAHHADHK CHPTra TabCUP 3TYBUM MUKH KyuJsap Mo-
MCNTHE XOCHT OYJHIIMHUHT (UMK MAH3&PACHHH 3HRJA0 OJMILIa HMKOH
Oepan,

Flwmuap afiianransia CyIOKJIMKHAED LUMJMIAP CHPTHTa GEBOCHTA SIKHIL
Typrain gamiamn Gy cnpr Ouaan Oupra Xapakat Kuaajid, sibHY yaap- |
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INHT Xapakar Te3duKaapu Gup xua 6yaagu. CylOKJINKHHHT KOJTan

Gapya KarJamiapd KOBYWIOKAMK Tydaitiy Kampox Tesnukjaap Ouian

Xapakarjanaga. CYOKJIMK  KaTiaMjaapuHuHr Oypuak Tesqmurd  pPajuyc

y OViinab xamasid, TamkH DU IMHIAPHUHT WUKH I03HAA 3Ca CYIOKJHK KaT-

JIANMHWHT  XapakaTd HOAra Tedr. Bynu xuco6ra onu6 pauwyc O¥iinda

Oypuyak Tesnnxum-lr—%(;” rpagventy Oop, GunoOapui, CYIOKMHK KaT-
dv do

N1aMaPU  XaPAKATHHHHT YH3HKAM TE3JIMIHHUHT — —==—7—~- TPajuelTH

Gop ne6 afirwml Mymkma. Muku muikasanmm xyuu HbloTon KOmyHHMra
OrHOaH

e oS P = — sy 5
F=—nS i n2arhr = 6);

KYPHIHILAA TACBHPAANHIIHA MyMKuH. MUKy HiIKajauull KyuJIapuiuur
MOMeHTH Hdoaacy Kyhngaruua Oyaain:

M=Fr=— 'r|2:rchr“§—w.
r
‘% = — 2anide

TeHTJIAMAHH MHTErpasinald, KyfumarHHeM TONAMHU3:
M

7= 4mmho - Cy.

r=r, 6yarania © =9 Ba r=r, Gyaranga o =10 OGomsanrFAY
HIAPTJapAaH KyHAujparnaapny TONaMu3:
M M
3 = 43]:7],7,9 —i‘ CI Ba 3 - Cl'

n Ty

OXHPrd MKKH TCHIVIAMajiaH HMIIKAJANUL KYY/JapH MOMEHTHHWHI MHKJ0-
pHEH (UWATHIAPHK CHPT) TONAMH3:
2

2
M o= 4@ -,—= L.

o
rg—ri
PB-8 ac6ofupa r,-= 1,605 cat, ry 1,915 e, R = 2,240 cm Gy-
aapu. Ulymwmr yuyu
2,240
683,0 & - 729,9°

1- mawx

K=

Vsrapmac teMnepaTypajard KOBYIIOKJIWKHH YJdail

AcGOGHUIr JOKOPUTH KUCMH TEPMOCTATAAN SXTHETIHK OHIal Ky-
TapuJiafu Ba BepTHKaA CTOMKara BHHT GHian Maxkamaauajd. Tauw-
KH IWHJAHHAPHY YK aTpoduia enruiaruna 6ypub apukyajsaprail uuka-
pHaajn Ba 0au0 Kyinsaaad. byuaa sxruér 6yauil Ba TepMonapa’aap-
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e

NN CHMAAPHHK IHKACTAANTHPMACARK Kepak., Jlkwkaaa g
Ocrnin Gnaan axutigialb 10BHIa/ B KYPHTHAA UL,

AvBasio Fo MUKZOP, ST LHAHILAP MORWHINIHTIELACIL HITRA
Kyust auukaauaan. bynuur yuys unra GHPHI-KeTIH Xap XHa 0K100
OCHAAH BA MUK UKHAMEAP afinana Qoinzaranja yaapumur kit
N 3Nr KaMpaa Kauua Oyaranuw kalig xuaunaad. Lhvinuapra rexmn-
puaaérran CylokJHKIaH O3THHA KYWMJanH, LHJIMHAPHI acGo0Larn
Mydramuur yiinrura Kuprusnd, younr yki atpoduia Oypub Mmax:
KaM.aHajaH.

fi MEKJIOpPUM aUHKAAL YYYH BHJAMHAPIM ana Oypad uukapum Ba
HUKH LMAHMHAPAArd luxKaaara kapaG Oy MMKAODHHM TONHHI Kepak.
Arap cyloKAHK 03 Ky#uarad 6yaca, yctHra sHa xy#uul, arap cyiok-
JuK Kyn gyiiuarad 6yaca, yiu 6Mp 03 KaMaHTHpHLI J03MM. Bynnan
cyur acfoOUHUNT [OKOPHFH KHCMH TEpMOCTAT HUHIa TYIUHPHJIAIH,
Oyiaa ac606 yauain yuyw taii€p xonara keJatupHarain 6yaanad.

Hnra P, wk (6—7 2) ocunand, TopM0o3 6YUIATHIAAW Ba BHCKO-
3NMCTPHHANT afaallyBuy crpedkacuHunr 10 &xku 5 alianuiuura ker-
ranm BakT CeKylaomepra Kapad auukaaHaid. TaxpuGann 3—4 map-
Ta TAKpopaal, cexynaura aiaanuwaap coun (N) udaur yprava Kui-
MaTH XHcobaa0 TOUHIALM.

- Wnra sma Oup-OGupuaan orup TYpr €xm Gewmr 10k (P, Pj, Py, P;)
rama-raajiaH OCHNajfy Ba yJapnuur Xap Oupu yuyn N MuKIOpHuHr yp-
Taya KUAMATH aHukJaHail.

QuuHran 3KCMePHMEHTa T MabayMOT Kyhuiarinua uiaaxaiu. OauH-
ran Mabaymoraapra Kapab rpaduk scaragu.  Abcuuccanap Yxura
P,— P, Mugjop, OpjuHarajap VKAra CEKYHIWra aiNaHWILIap COHH
(N) aunr Vprava kuiimath KVyimaaas. Dy rpaduk xkcoppumaranap Go-
WA YTYBYH TYFPH YHSHKHA TACBUPIAIIM KEPAKTHTHHH KYPHUI OCOH.
By rtyrpy umsugnuHr adcruccanap Kura orvazuk Oypdyard o Ky#duiaru
TeHFTMKAAH TONMWaJU: o p

. a0
clga = vt

Bynau spTHOOpra 0JM0 CYIOKJUKNHHP HMKANAuHDl  KO3(DpUUHEHTH
upojlacHHU .

2,240
683,0 # - 729,9
kyputinuina &aumw Mymxun. Temnepatypa Gapua tepMonapaaap kyp-
CaTHILIAPUHUHT ¥pTa apudMeTux KuiMaTtu cndaTyjia anugjaanajii,

2- matux
Xap Xui TeMueparypajapiard KOBYIWOKJAMKHH Yauai

Vauawaap yit temucparypacugan 6omsaund, xap 10°C ga rem-
neparypasanr 4—3 xuiiMaTHAA TaKpop.Jaalaii.

Yii reMncpaTypacuaa MHKIOpJaapuu ViuaG OyaraHiad KeRHH
neub €KNAaAN Ba TepMonapasapHHHI KypcaTHullapura Kapad TypH-

n=Kctga = ctg o
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49. FASHHUHT WUKH WIIKAJAHHIU KO3 OULHEHTHIIM TOIMHII 253

aann. Temmeparypa 10°C kyrapunranga Oapua yauauliap UHKJIH
Kafitanan kuauHaan. Temneparypa ava 10°C kyrapuaraupan xefiun
XaM sHa wynga# guaunaxn. Muxpopsap Temmepatypa Gapxapop
6yaraniaruia yadanagH.

Temnepatypa Gapua TepMonapajap KypcaTHULTAPHHHHT ypTa
apapmMeTHK KUHMaTura TeHr 6y.aanu.

Xap kanzaf temnepartypaja OJNHFAH COWJH Mabiymoraap l-
MamKigaruaex umaaunagd. Mmuawnr  oxwpuia aGcunccanap ¥xura
TeMnepatypanu, opaunaragap YKHra sca TeKWHPHIaéTraH cylox-
ARKHHHT KOBYLIOKAHK KO3 duuenTHHN KYHHO rpadHk sicaul J03nM.

CH cucremacuna KOBYWOKIHK KOI(QPUUHEHTHHHHT YI9aMIHFH—
s2/m-cex.

AJADHUET A .
1. C. 1. Ctpeaxkos, Mexaunka, «Hayka», 1965, V GoG, 39-§.

MAXCYC AJABUET

2. M, TI. BonapoB iy, BA3koCis CMasouibiX Mace: ApH HUBKHX TeMilcpa-
rypax, I K., CCCP ®A wawpuéru, 1944, 15—19- 6eraap.

49-BA3H DA

FA3HHHT MUKW HIDKAJIAHXW KO3¢PHUMEHTHHH KANUJUIAP
BHCKO3UMETP EPJAMMIA TOTIHLI

Kepaxay ac6006 Ba MaTepuanzap: 1) xypuiva, 2) yauoB mukpoc-
KOMIE, 3) MHAAHMETPSIH YVINOB Yu3FHUH, 4) cexyuIoMep.

Mykanpauma. [asgapHHHr KOBYUIOKJAHTHHH aHHUKJall Y4YyH Ka-
WAARp BlIckosnMerp ycyan (47- Basudara Kapanr) Kyasmanmnauing
MYMKIHIL

Arap ras anva KleKa Kamiaasp opkaan oxi6 unkaérran GVica
{0y nawmibasa Xy wyunalt), y Xxoajaa ras’suuur Kaminiaspra Ku-
Pl ARofitari OOCHM raznimr KannAAspaan unKuw xKoflsgaru Go-
CHMJLAN 03N papK Kitnaas. ¥ BaKTAa rasuuir 3HYAHTH Kamn1isp
yKi OFitmna amanja §3rapMali KonasepanaH, rasun CHKUAMaitiran
neh xucobaal Ba

(1)

nrt Af
n= g zvAr

ubonazan ¢ofiganamnmur mMywkuu, Oy epga AV — ysynquru [ 6yarau
Karwwiisip opramm Al BaxT uynAa OxMO YTraH rasmuur Xax, Ap—ka-
nUANAp yyaapupars 6ocumiaap apKu, 1) — rasHuHT HYKH HIUKAJaHUI
Ko duLrentH. '
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Kypramanunr tascudu. Kypuama (I- pacy) I ravomerp, M ma-
Homerp, K Kannansp Ba KyputyBun C nanwaan nGopit, Yaapiir
Cup-OGHpHra yaanuuy pacMian axus K¥puiuus typusin.

Hunnan cys oxu6 udkalérran rasoMerpia XaBo CHilpakJiiiul,
Bocumaap dapxu xocua 6Yaranaury tyQaiian Kanmmisip oprass i
Bo OKNO yTa Gowaaiad. Kanwaasap yuaapuiard Gocumaapiunr Gy

dapxn M manomerp Guaan

Vauanaay. Munra kanabumit

XA0pH1 coaunras C nanw

XaBOIU KaNuaJdsipAan yTHil-

. AaH oagMH Kyputub Oe-
. paau.

Tasomerpunnr 1, 5, 6,

7 xyMpakmapu Gop. O

KYMpakjaan rasoMeTpHuur

pHuura cys Gepuaaau, Z Bo-

powkanxau TywmraH cys I

: KYMpakzaH  TaulKkapnra

1- pacar. oku6 unku6 keranu. Iazo-

MCTPHMHI HUH 6 KYMpax

opka.JH Tauwku dasora, 7 XKYMpak OpKaju 3ca Kanuwaispra gyiu-

nagu.

Jlurpaap xucobuja gapaxajaHras IIKajianu cys yiadaruy 4 nait
OKHO TYWITAH CYBHHHI XaKMHHH aHHMKJIAlra HMKoOH Gepany.

Tazomerp 8 woByHra xapab ypHaTHAaAH, LIyHRAH KUJAHHralaa-
ruia oKu6 TYIUTaH CYB XaXXMHHHU CYB Vsauall HaWHHHUT IUKAJacHra
Kapal Tyrpu anukgam MyMKHI. KanwiasipHENT  y4iapH pessiia
npoGkaaap opkaau A, Ba Ay narpyboknapra MaxkaMmaalaiH.

Vavawaap. K RanmWLIAPHRAT [ Y3YHAKCH MHJAIHMETPAH UYH3THY
Onaas yauanagH. '

Kanuaasipuy iUTATHBra ropH3onTad ypHatub, §J1U0oB MHKPOCKONH
épaaMu/la KamWISIPHUIT 2r HUKM AHAMeTPH NyXTaJuKk Guaan 6up
Kanya Mapra yayauajd. Y3yWJIMrH Ba AHaMCTPHuu yauab Gyaran-
npau cyur kangaasap A, Ba A, natpy6okiIapra MaxkaMs1anajiu.

Byunan xelinn rasoMeTpuy lwosynra xapa6 ypunatu6, yura cys
TyJArasHJIafn. DYNHHT yYyH BOAONPOBOJ KYMparuian pacMia xyp-
caTHIMAaraH uuianr GuaaHd Ta3oMeTpPIHMHT 2 BOPOHKACHTA CyB KyHH-
aazad. 1 sa 7 xkyMpakiaap €nmk, 5 Ba 6 xympakaap ouuk Oyarai
Xoana cys 2 BoponKkajxal 3 Halt opKaJu rasoOMCTPHUHT HUHTa TyiHa-
an. Cys yauaruu nafigaru cyBUMNT KyTapHaaérran caTXd SHT KaTrta
GataugauKKa spuuiray, 5 oa 6 xyMpaxnap 6ckuruaann. Kanunanap
OpPKaJH XaBo yTranfa yauamiap Oakapuiira TaHEPrapiauk Kypuul
1y Guaau taMmoM GyJalu.

Bynpan cyur 7 xxympak 6yTynnai ounaann Ba I XyMpak XKyAa
YNTHETANK OHJIaH CEKUH OYHJAAH.

o
1
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49. TASITHIT HUKY HOIKANAHHIU KO3®PUIIHUEIITHHH TOIMHUIN 255

Fazomerppran oKkuG Tywaérrai CyB JLJall OPKaJH TYKHIaTH —
Kanuiasp PKaJdR XaBo cypHia GouwiaiijH.

M wMmanomerpaaru catxaapuuur xocna Gyaaérray dapkura ka-
pa6 Typuw pa cyBuuur A, narpy6okka yru6 werunira iya kii-
MacJaHK Kepak (cartxaap dapykunHnr katraaurn [ xyMpak Ouian
pocraalb typuaazm). Cranonap oM Gupjannra Kapop ronMaiiiy.
Bynuur yuyn M sanoMerpaary cys catxaapu ¢apki jgoumiuit 6y.a-
ryiud Gup 03 BaKT KyTHO Typuul kepak. Byugau xefiin cys yauam
Haiin mKajacnga CyB CATXHHHUT BA3UATH Kaij KuAHuuo, afiun naiit-
aa cekynpomep loprusuaain. 0,5—1,0 2 cys oKuO Tywranga cekyi-
aoMep TYxTaTHaagu Ba Wy Omaan Al Ba AV MHKIOpJAp auMkiaa-
najmu. :

K ranuaasipuunr ywiapuiaru Ap OGocnmaap ¢apgu M mado-
MeTpAaru cyp catxiJ1apHiuunr ¢gapkura xapad aunkiaanajid. Ap Muk-
Xopuuur afiuy Gup KuitmaTdia rasoMmerpiay aiinu Oup AV mugzop
cys Oup KaHua Maprta (6—8) unkapu6 106opuaann Ba Oynia Af
OKUG uuKHIt BaKTH Yauananu. Okud uyKUKl BAKTUHHND ypTaua Kuil-
MartH anuKiIanajgd Ba 6y mManayMoraapian dofigasanud, (1) dop-
MyJanan XaBonunr yit TeMucpaTypacuiarn KOBYWOKJIUK KO3 dunu-
CHTH 7 allKKaanam.

TasoMeTpaaru cyBHUHP TCMAEpaTypacH yi TeMuepatypacujan
(rasoMeTp HUHIa KHpajWTrall XaBo TeMICpaTypacHial) nacTpox Gi-
JIMILY XaM MyMKuf (CyB TeMNepaTypacu rasoMeTp BOpOHKacHaa Typ-
FaH Ba pacMmia KypcaTuiamaran tepMoMerp Owjan Viavauaau). by
X0J71a Ta30METP HUMra KHPTall XaBo XaXMHUIMIT y3rapuiiura JIoup
Ty3aTMa KHDHTHIU J034M. PaBluauk,

AV = AVt

I~at’
Oy epaa AV xaxv { temnepaTypaja KanuLisp OpKaH §Tran Xas onunr
som, AV a7 Teamiiepatypasit oKnG  $rran CyBUHUR NaXKM,
o - = 17273, Navsomnr goBytog g Kosppuigenritunnl  KaTras e
Tofranan cynr oy Km!rbnuncnr XABOIANT KATLWISLD OPKASIH Jasiiap
oy 6FaRG YTHHoLa SYManramra mnons XocH KIvmgr kepak. Arap

yauoBeHa MuKAOp Re - - vdp)y - 2000 OFaca,  Xapakar JaMunap xapa-
kar GYuaan. By epra Re — Peiiuo'lb,xc COI, U — r'a3 OKIMuIr ypraua
TE3JUrY,  — KaMWLISIPHINT JAHAMETPH, { — XaBOHHHI JHWINLH, 1) —
XABOHHHI' KOBYLIOK/IHK KOI(xpHLIMenTH.

Vpraua Tesux Karradmrk v = AV/Alnrt  udorazan . anukaanam.
XABOHHHT Yif TCMIEDATYPACHAATH SHWINIH KAABAAAAPAAN OMIHATM,

AJABURT

C. II. Crpeaxos, Mexaunka, «Flaykas, 1985, XII 6os, 111-§.
. KK K HKOHIL, A. K. Kuxoun, Moackyaspuas quanka, $usMatrus,
1963, II1 606, 8
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MAXCYC AIDABUET

3. H. &. Foay6es, Basgocts rasop 1 rasopHX cMecel (CNpPaBounOe PYKOBOA-
creo), Guamatrus, 1959.

50- BASH QA

CHPT TAPAHIJIMK KO3®OAUMEHTHHH CYIOKJIMKHUHT KANHJAJIAP
HARJIAPJIA KYTAPUJIHII BAJIAHAJIUMHTA KAPAB TOTUIH
Kepaknu acGoG Ba Mare puaaaxap: i) xéremuerp, 2) TypI Axa-
MeTpl Ka HAIAP uafliap TYMiamu, 3) Kauuaiap nafilapmd TYIKHY MocaaMa, 4) cy-
IOKJHK Kyiliwiaguran craka, 5) érou 1arauk, 6) MuTanMeTpaH maciwuaG, 7) ulosyh.

Kupuw. Arap CYIOK/JMKHHHT CHPTHHE OMPOp MXTHEpHil uusug Oyiu-
ya (apasad KecCak, UYHSHKHHHM [ Y3YHIMIH KaHYaJqHK KaTT# OyJca,
YH3UKHHHT HKKH TOMOHHMJA TYPraH MOMEKY/IaJapHUHT Y3ap0 TOPTHIUH-
IUMJAH BYXYAFa Keirad THULIALIMLI KYYH MIYHYAJHK Karra OyJiajw,
Gomlkaya cy3 Owjan afiTrania, CHPT TapauriMK [ KYYd Y3YHAHKKA
TYFpu IPONOPHHOKAN GYnagu: .

f=ual (N

Bynparu o KO3QQHUHCHT CYIOKNMK CHPTHHMMI OHPJHK Y3YHAMIHA Tab-
CHP KHWJIGJAWraH CHPT TapaHIVIMK Kyunra TeHr 6yuub, v cupm mapane-

AuK Kosppuyuenmu ae6 aranagu. By kosdpuunent g:‘—{ dxu 2L Jlapaa

MM
Ynyanany.

CylokJHK CHPTH YHMHI KaTTHK JKHCMPa Teruiwd tydaiin Kau-
nafaup srpHJanca, y X04/a CHPT TapalrsiHk Kyunapu Gynaail cupr-
Aa 6upop KymnMua XOJiMcaddapHUHT 103 OGepyuiura cabad 6yaaiu.
By kyunap KaBapuk Ba GOTHK CHPT/IapAa XaMMa BaKT GOTHK TOMOU-
ra #ynaarany TalikKua 3TyBuuaap Oepaiau Ba Xap Kaliga@l cHPTHHHD
OCTHA @, CHPTHHHT 3TPHJAHKIIN TY(Daiay, KyuwuMya GOCHM XOCH.! Ku-
JAajal.

Arap cupt chepuk 6yiaca, 6y Kymnumua 6ocum Kyliuaaruua so-
JacTaHuLIH MYMKHH:

Ap= 2, )
éynnard R — CHDTHHIT 3TPHAMK panuycH. MenuCKHUHT STPHJIHTH
Tydaiing Xocua Oysaguran Oy kyiuuMmua 60cuM CYIOKJAHKIUNT Ka-
unAasp nafilapaa Kyrapuanui  Ba nacaliMil  xogHcamapHITHIL 103
Gepuiinra cabab 6yaand, Kanuaaapga CyoK MK IYHYaAUK KYTapu-
JAKH (macasguky), 6yuaa CYIOKJAHK YCTYUHUHOT M'HAPOCTATHK 6o-
CHMIl CHPTHHMHT 3TPHJAMIHAAH XOocua Oyaran xymuMua GOCHMHH MY-
Bu3aliaTaaniu,
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o0. CHPT TAPAHIIMK KO3®OHUMUEHTUHU TOMULL 257

Arap cyoKaHK Haflt CHpTHHH 6ytynaafi xyanaahngn ne6 xucobaa-
CaK, Y X0J4a R srpuink pajguyCcu HaHHHHT WYKH PafHyCH 7 ¥& TEHI
6yaany, 6y xonna: ’

Ap= 2 = pgh, (3)

OyHjard @ — CYIOKJIHKHHHI' 3WUIHMTH, A— CYIOKJHKIHIT KyTapHANL
GanaHAJMUIY, £ — OPHPJAHK KyuHUMHI Teananuwd. Iywpa# kunno,
KanWIJAAPHUHT DaJHYyCHHH, CYIOKJHKHUHI 3HWINTHHM Ba YHHHT Ka-
NUIISPAATH KyTapuiuil 6anaugAurdiy 6uiran xoajpa CHPT TapaHr-
JIHK K09 ¢HuHenTH o HH (3) dopMyaara acocaH TOMHL MYMKHI,

Kateromerpuunr rtaBcudu. '
Bepocura yauaur MyMKHH G-
Maliguran obGbeKTiapaa Bep-
THKaaA MacodanapHy Yuavawm
YYyH KateToMeTpjap HIJa-
THAAJH.

By wumpa Kyananunand-
rai KM-10 kateToMerpiiHur
Tysuanwy I pacMpa Kypca-
THAraH. HAxAMT yyoéKka ¥p-
HaTHAraH MeTaJJ LIVIHHAPAA
HUM KOB&K BepTHKaJj 2 nynaar
TpyGa-KoJMOHHAa eNrua aHjaa-
Hagu Ba [ BuuT GMnaH Max-
kKammad Kyhinnany. :

Tpy6a Kyma kuuuk Oyp-
uyakaapra J BuHT Ounan Oy-
puaaan (6yuma I BHIT KOTH-
pu6 KyinaraH 6yaMLIN Kepak).

Kononyrara BepTHKan IMIM-
wa wmkajgack Gyuaran 4 rap-
full Ypuatdaray, Gy IIKajaa
KOJIOHIIA YKHTa KaTDHil napad-
aen xoiamran. Ulxanaun
BJEKTp JaMIoukacH EpHTrO 1- pacm.

Typanu. :

Kononna Gyiinua ioKopira pa nacrra § xapetka Cypuina onapu.
by kaperka KojollHa HUHAA Typral nocanry Gnidn TPOC OPKaaH My-
Bosanataanran. Kaperka kepakai Basnstra 6 BHIT OHJaH MaxKaM-
Jaab KyHusaau. 6 BHUT KOTHPHO KYiiHaran Xon4aTAa Kaperka BA3HATH-
HH CaJTHHA Y3rapTupuil yuyil 7 MaxopHkuajaH ¢dofinananuiany.

Kaperkara 8 xypuw tpysGacy, /0 mosyn Ba 9 xicobnanr MHKpO-
cKonyd YpHatmaraH. MHKDOCKONHHHT CHUpajb OKYJsp MHKPOMeTpH
6op. Kypum rpyGacuHuHr npusmanapu 6yau6, yaap woByd myda-

17 ®usukanan npakTHKYM
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THHNIT TAaCBUDHHHM TPyOaHHHr KYpPHII MaitgoHura Kearnpanw, Tpy-
Oaunnur kypum MahgoHu 2- pacMiia TacBHpAaHram.

Maiinoununr- KopasanMaran KW9uk KucMuza  (T§rpu ¥pr6yp-
yaxkjxa) WoByl nydard spHMJIapPHITHHT KOHTYPJapH KYpHHHG TypuG-
nu. Kypuwr Makgonuuuur 60mKa KHCMHAA Tpy6auyd KYpHW oBbekTil-
ra TyFpuaawia 3apyp Oyaanural TyprTa TYFpPH UU3UK KYpPHHHG
TypubaH. Arap tpy6a ropHsonTaqn YypHaruaran Gyuaca, nydakua
SPUMJAAPUHKHUT KOHTYPJApH Y3JAYKCH3 UYH3HK XOCHJ Kuaaau. Arap
Tpy6a ropHsoiiraa Oyamaca, nydax SpHUMIApPHHHNT  KOHTYp.JaapH
Gup-Onpnuan cypuaud xoaaan (3- pacm).

Tpy6a o6LeKTIHNr HYKTACHTa Wyuaafl Tyrpuaanaguky, Oyitla
yIna uyKrTa rOpH30HTAJ 4W3KK caTxuaa 6yaub, 6up uykialan 4u-
KYBUIl HKKITa TYFpH 4yU3MK opacuia éraguran Oyaulun xepax
(2- pacu). »

By 7Tyrpn uM3HKJapuu aHHK KypcaTaiuraH Ba3UATra KeJTH-
pPHII Yu4yH TpyGanHnur okynapu alnantupuaaid. Tpyba ob6bekrra /1
BuilT Guaan Qoxycaanagu (1- pacM). MHKPOCKONMIMHT Kypuul Maf-
JonHaa Tpy6ann KapeTKaHHHI BepTHKaa crxumiaapunn 0,0002 xm
raya anmuMKaWK GWJaH TONMHIra MMKOH Gepagurall yura likajaa
(4- pacM) 6V.1anu. -

Munaumerpuunr yHman OHp yJayULiapH HKKHTZ KH3HA BepTHKaR
YH3HK KYpHUHIINIATH IIKaJlalaH TONHAaaH. Dy HIKaJaiuir j0Ko-
pajan nacrra KapatH6 @su6 uwmkmaran 0 gau 10 rava (mafiza
pagamJjap) 6fanmaaph Gop.

Byryn MuasuMerpjap CONMHH HHMDHK IUTPHX €Wuia Typran pa-
KaM Kypcatazy. By AupHK WITPUX OMPHHYH IIKAJAIUKNT HOJHIYKY Ba
yHuuuy GyamMaapu opacuia Typand. MHUNIHMCTPHHHT 103aall Gup
Ba MuMrian Gup yjayuwiap, Kysra uaMajarasja yu MuHrAan Oup
yayumapH 10KOpHJArd JOHpaBuil HIKanajaH aHHKJAauWiIaa, Gynna
GUPHHYA IKaJjga YCTHIA Typran Kypcatkuuyaan ¢oiananniamm.
MuaauMerpuunr 6y yayulaapHiun TomHm ywyn /8 Maxobukyajgai

—

———

Yowamunzpn Ypramunmgens;

2- pacw, 3- pacu,
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(1- pacM) c¢ofizaaanuaany. Yuu ailaautupuG (nactman 1oKopura
waparanja coat cTpeaxach OVilMua), KYII CHHpaJHUNT GHPHIMH
VpaMH MHJAHMETPJapHHHT 6yTYH COHHHH KYPCATYBUH IUITPHX UH3H-
FUra TywHpuiand. By wTpux cnHpajnunr Kym ypaMmaapu opacHia
HMKKHTa BEPTHKAJ KH3HJ YH3HMK ypTacnia CHMMETPHK BA3HAT 3ral-
Jgalg JgosuM. Arap xoupaBuit 1Kajga oJXHH Hoara (I3 Maxosuxk-
HH 6ypuO) xeartupuaran Oyaca, wrpuxun Ypuatné Gyaranzan
KeAHH IOKODHTH IIKadagal MHLIMMETPHMNT [03KaH GHD Ba MHUHI-
pan GUp yaylJapuiig TORMII MYMKHH. By yaymwaap Muiinmerp-
HUHT OYyTYH Ba Yijaan Oup yJaylljapHra KYUIHJIHIOH Kepak.

4- pacMia cauox 12, 2725 mm Mugiaopin Oepuuiaurduu yuasaa
Iwkana Gyfnua xucob KHAUII MUCOJIHM TapHKacHja kypcaramus, ¥ai-
yallnapHy Gaxapuill yuyyH KOJOHHA KaTbUil BepTHKAJg yplaTHaAral
6ynuin Kepak. Byuuur ydyn yuo@KHHHr BHUTJApH alJaHTHpHIA-
aM Ba Gy M ac6o0uM MONTaX KHAHINAA YTKaswiaiH — yuuw Kahra-
Ran Gaxapuuml spaMaian (y4yofKHUHI BHHTJApHTa TCTUIMACHH),

Tpybanu ropH3oNTajd BasHsATIra KeJATHPHII yuyu [2 BHHT
(1- pacm) 6ypunanu. Kaperka xap xauzafl sasudarna Gyaraiga xam
(y cypuaaa, KOJMOHHA aWaanTupuaayu) tpybaHHur ropHsonTa’n Ba-
suaTna KoaaBepuliura (mydakya SpUMJAapHIMHT KOUTYpJAapy Yy3-
JYKCH3 &M XOoCHJ KHJHIIH KepaK) MIUOHY XOCHJ KHJIMUI JIO3HM,

/ i
- 6?'
2 on ow
oty '1 R
p ,/_4
n e
w:‘l"{;“ - -
\ "
4- pacwm.

Kununk cypumwaap MexanusMsapuian (MHKPDOMETPHK BHHT/IAp-
JlaH) Ky3aTHUl HYKTACH MIIaDHMHI KECHIUHII NYKTacH SAKHHHAA
G6yarauparuga ¢oiaananuw jaosuM. Ulkamanunr unporu €xuiaznd,
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CaHoK HaTHXKajapH TonuAand. YauanadTrall Y3YHJAHK CaHOK laTH-
dKajapHuuur afivpMacura Tenr 6ysaanu.

Yauamaap Baktuaa Kyfuparuaapra: 1) tpy6anm Kafitagau ¢o-
KveaaMacaan yovawra, 2) TpyOGaHHHr BasHATH TOPH3OHTALINTHUA
KOJHWINTA, 3) CaHOK HATHXKACH Xap OHp HYKTa yyyl KaMujaa yu
Maprajan TONMWJIHILHra Kapal TypHUI JO3HM.

Ac6o6uunr 3aBoa Gepran TaBcudH GHIaH TAHHIUUG YMKHII TaB-
CHS THAAIH,

Yauawnap. Kynnanunaanran yura Kanuiasasp HafAapHUOHT HUKI
nuaMmerpaapuiniy MUP-1 ya4os mukpockonu GHIal, CYIOKAAKIAAT
nafiiapaa kyrapuanm Ganawgiauxknapn sca KM-10 kareromerpu
Guaan yauanaxu. KareroMerp ‘Ouian yjvallnuMHr aHHKIHK Ja-
pa)kacH Kauja#t OYJHIUMHH CTYHAEHT y3H 6axonallu Kepax.

HurratHiugan onue Kanwiaap naijgap Tosana6 iosunaany, Gy-
HUUT YUYH yJap OJJHH KaJdufi GMXpOMAaTHHUHT cyabdaT Kuciorana-
rH spHTMacy OHJaH, .CYHrpa. 3ca JAMCTHAJIAHTaH CVB Ba CHHPT
Ouaan  loBuaagu. HalinapraH HccuK XaBO YTKasHAHG, KYpHTH-
Jaajy. ‘

Byspan eyur nafiiap WITaTHBUHUT TYTKHYWTa rajamMa-rajjiaH
MaxKaMaanuG, yJIapHrRUl HUKH JHaMeTpapH CaHOK MHKPOCKOMH
Ouaan saxmuaab yaganaad (Ha#HnHHT YKH MHAKpOCKon VKHra nep-
NEHAMKYASID OyaMiy, nai sxiud €putuaran Oynumu Kepax). Xap
Gup NAaHUWNT HYKH . AHAMETPHIM YHMIT Xap XHA KeCHMJjapHiaa
KaMuia yu Maptaaan yauaw kepak. TOnMAran HaTHXRAJapuHHT §p-
Ta apH(MeTHK KHHMATH OJHIIaAH.

Arap na@inuur xap XuJ KeCHMHZAars HUYKH IHaMeTpJapHHHHT
ypra KuiimaTH Gup-OMpHAaH Kyn ¢apy Kuiaca, 0y naliap HHJIHH-
ApuK Wwaxajga 6yaMainy, WyHMHT yuyH 6yaap Miura sipamaiiau. Arap
HUKH JHaMeTpJAapnuHr ypra KufiMartaapud opacuparn ¢apx yauani
xXarosapujan opTux OyaMaca, y Xoalda yJNapHHHT ypra apHPMeTHK
KuiiMaTH TomuaagW Ba Oy KHAMAT LUMAHHAD IIAKAMAATH KanuLisip
Hali TWAMETPHUHHHT XaKuUKHA KuiiMaTH pe6 Kabya xumuuagy.

Huamerpaapuu Yoya6 Gyarasgan cyHT TYPJAH HUKH RAHAMETPJIU
natiaap ymymuit AB tyTKuura KuctHpu6 xyhuaanu (5- pacu), yaap
LIOBYHTa KapaG BepTHKad ypHATHAHG CTaKaHAarw AUCTHJIAHTAM
cysra TaxpuGara KeparHian 2—3 ¢ OPTHKPOK OOTHDHJIANH;
nafinap KanajJapHuMHT JACBOPJAApH_.CYB OHIan Kyla XaM SXIFM
x§ananump yuyn ysnapnu MaHa uly BasusTAa OUp Hewa MUHYT KO-
anpuaany. Cyurpa Hadhaapuu xyrapu6, KahTazan TyYTKHYra KHucub,
yJdapjarTH MeNMCK UYYKKHCHHHHT BasHATH KaTCTOMETP BOCHTacCH1a
Genrunanagn (xap 6up HaAgarH MCHHCKIHMUT BAa3HATHHH OHiIiH-
pyBuH coiira (yJyaul HaTHXKacHra) Kanaj paauycHuunr 1/3 xuc-
MIFa Tenr GaJalIAMKHY, S'BHH MEHHMCKKAa OHMX Ty3aTMalMd KYUIHII
kepak). Haitnap sua galiragan uyKyppok OOTHpHJIaj# Ba OHp lcua
MUBYT yrraugan cyur KyTapu0, MENHCK 9YKKHUCHIMHT Ba3HATH TO-
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nunany. YiualuliHue KaMHAa yd MapTa TakpopJaaraujgai Cynr cupT
TAPAHIIMK KOS(QHUHEHTHIIH XHCOGMAIIra KHDHIIHIALH.

XucoGaamwnap. Arap uafinap xyna To3a 6yuca, Hafinapnars Cyiox-
JHK Oanap/iMKkJaapy Xap Oup xoaja Ouppail 6ysmum kepak. By Oa-
JauAAuKJapHU hy, h, Ba hy GHJaH, Halinap KaHaJNapHHUHT pajuyc/aa-
pHHH Termuiiuya ry, r, Ba r, Gunap Oesrmnafimps. ¥ xoana:

rh rah rsh

o= tog =t og = " oe, o
6yngan '

hy— by 2L 20 ; ‘Lh

VU2 gory gprs |
Ba
20 20

hy—hy= gori gory’

6unoGapui,

rr _
2('.2__2_,.1) ( 17 h2)pg—
71t
2(,31__3,.)( 1— 3)pg.

By tenrauknapra ry, ra, ry, N1y, Iy, Iy
NAPHHIF Yaualiapian Tonuaran Kifi-
MaThapunn Kyhns pa p uunr KysaThus
TeMNepaTypPacHaary  KHIIMATHHY Kax-
Baffian (KHTOOHUNI OXHPHFA Kapamr)
00, H3JMaHAETTaH o HH TOMAMH3.

AJABHET

M. K. Kuxoun, A K. Knkoun, Mogekyaspyast ¢usrka, Pusmarrns, 1963
VII 606, 2-§

5.BA3UHGA
CHPT TAPAHTIIHK KO3®OHIMENTHHH TOPU3OHTAJ KATIHNIGP
EPAAMHAA TONHIN

Kepaxan ac606 na matepunanap: 1) Kypuama, 2) Texkwnpuiaiuran
CYIORJHK KYHHATAN HKKH1Q ClaKkauna, 3) HKKNTA Kauuaasp.

Hasapuit mykagauMann 50- pasudanan yxkub oanur.

YcyJaHuHr Ba KypHaAMAaHuHr TascHdH. Arap ropusonran é&rral
KanuJJaspra yHHHT JeBOpJapHHH XJJNJIOBYH, TeKIIMPHJAAAHTaN cy-
IOKJHKAAH GHp TOMYIl OJIMHCA, CYIOK/IHK YCTYHHIHHI Y4JapHAar#
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nKKana Meluck xam GOTHK Gynanu. Bup Tomonman 6yaran Gocnm-
W ouMpHO, yCTYnYauu KanHAAfPHHHT OXMpHra eTKasHil Ba 1y
Guaan yCTYHYAUHHr OUp YUMAArd MEHUCKHH ACCH KHJKII MyMKHH,
Cylox 14K YCTYHHHHHT MKKHM TOMouuaaru Gocumaap gapku U-camon
MauoMeTp ¢pAaMuid, MaHOMETP THPCAKAAPUAATU CYIOKAUK YCTYHR

1- pacm.

Oananaauruiuuur  afiupmacuy  kateromerp (50- Basugara xapaunr)
€Ky ropusonTaa MHKpocKon épraMuja yadanajpH.
By xoana cupr rapanuraux xo3QphHUHEHTH Q!

.

= 5 pgh, (1)

Oynparu r — Kanu1IaPUUMHT PafHyCH, & — OFAPJIMK KYUMHUHT TE€3/1aHu-
WM, /i — MaNOMEeTPAArH CYIOKIMK CaTXNapHHUUr afupMacH, P — MaHo-
MCTPAArd CYIOKIHKHHHT 3HUJIHTH.

Cysan A wanunu (1- pacm) Kysmﬂysqaﬂ CTO1 EpHaMHAa 10KO-
pHra KyTapu6 éxku nacrTra TymudpHO6, GOCHMHE Y3rapTHPHII MYMKHH;
A uauur cysan B mamwra cugon BocHTacHaa GupuKTHpUaTaH. B
HIHLWUKHT JOKOPHTH KHcMura L kamuaasip Ba M manomerp 6GHpux-
THpHATAl. A MAMUIIMHT MEHHCK SICCH OyJaajnuran Bas3HSITHHH allHK-
sau ydyd, L kannagspunnr S naMnouka €puMTHG Typram ydura yii-
ua KaTtra KHanb kypcarmaiauran C MHKDOCKON ODKaJdH Kapa/Jaiu.
Cy10KJJMKHHHI CHPTH sicc 0yanb Koaranja, MeHHCK OHp TeKHC
Spurunran G6ysaanu.

Kanuaasp yuwlapusHuur sxmuaab cuaiaukaadrau 6yauwu Ba cy-
OKAHK yCTyH4acy KanMAJSpHMNT yuura keatupuaaérranga 6y yu-
HIHT KYPYK GY¥aumu 3apyp.

Manometpra KyHHaras CyBUMNIr SHUJAMrHUKM  OHpra Tteur nAe6
o Mymrui. Kanuaasp panuycwHuur  Kufimaty € acGOGHUMHT
Jonmuiicn cidarvga xypeatn6 xyiuaand, ékya yun Yaval Tonuiaagu
(yauam yeyminn 50- Basudanan Kapab oauir),
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CupT TapaHIVIHKNH TOnMWHNNS Oy yCyan wHilany Oyryuiah
X{aaai oysuM CyiokJaukaapra TtarOuy stuaaan. Dy ycya xyaa
COJLAa, YHH KyJaJalrania HaTHXKa AyPYCT YMKaAH Ba XKYNa 03 MHK-
ROpAArH CYIOKJHKJIAaDHHUI XaM CHPT TapaurjHrHil TOMHII MYMKHH.

Vavamaap. By Basugasa toayoa Giian ¢y B TeKIHpHIALH,
CupT TapaHrJAMKHMHT KHAMATHHM MYMKHH K4anap alHK TOnMI
yuyn yJaualiap HMKKuTa kanuaasp épaamiga Gaxapunaau. Tek-
mHpuIaéTran  CyIOKJMKIAPUANT  TOMYWJIAPUHH  Kamuaasipaapra
OJMII YYYH, yJap HAHIL HUMJary CyloKJukka GoTupuaaan, Oyujan
cyur sca Kanuaaspaap MaHOMETPHMHT y4Hra peaunka uafiua
épramMuna raama-rajg OUPHKTHPHAAAU. A WAMWINK CHAKHTHIL Guaan
KanWSIPHANT YU TeKHC €puTHiAran OyJauiuura 3spHiirangau cyur,
yayaw MUIBHHIT §34 MaNOMETPIArH CYIOKJAHK CaTxjapu (apkuuu
KateToMerp €ku ropusontas K MHKpOCKon épaaMuja yadamipgad
n6opat 6yau6 Konazu. A MAMIWIHH [ACTPOKKA TYWMPHG, CYIOKAHK
YCTYHH KanUWAJMSPHUNT ypTacura Kyuupuaaiy, cyurpa Gy yCTyHuH
KaiTajaH siHA KalWwlasp yuura KeJATHPHIAAH, MaHOMETPLATH CaTX-
sap (apku yauaHagd. Yadamaapuu Xap GHP Kanuwiap yuyH Ka-
MHAZ yu MapTra Takpopaal, ysauami HaTHkKanapauuHr ypradacu
ONMHaAH.

AABHET

50- naskipara Gepuards agaGuérra Kapawr.

52-BA3HOA

3PUTMA CHPT TAPAHIJIMK KO3®GUUUETHHHUHT 3PHTMA
KOHUEHTPALUSCUTA BA TEMNEPATYPACHTA BOFAAHHUIHHH
NYOGAKUALATH MAKCHUMAI BOCHM YCYJIIH BHJAI ¥YPEAHUIL

Kepagan ac60o6 sa matepuanaap: 1) acunparop, 2) enupTan mano-
MeTp, 3) én youmTach pa 1uxpmy Gop Gyaran npobupka  wakaspary wamu, 4) yun
uyyaunuoK Hall, 8) HxkiTa crakau, G) Tepmomerp, 7T)sackip nantikacy, 8) apasawtip-
ray, 9) wraius, 10) TEKWHPHAIANTAN CYIORMKIAD,

Hasapui mykanaumanun 50- Bazndanan gapa6 oauur,

Ac6o6uunr tascupu, by ac6o6 (1-pacm) acumpartop ne6 ara-
aysun cysan A mamwmaain u6opar G6yanG, Gy wamu M' manomerpra
Ba 6GHpPOpP MHKIOpIA TCKUIMPHAAJHrau CyloKIHK Kyfnans, cyur Tu-
ru3 GexuTiaran B HAMIMIHMHD XaBO 3rajajaran IOKOPHTH KHCMHTa

! ManoyeTpnuur oftnanu wkanacu Yudaw (Canok) ocon GYamwm yuyu Iokopura
BA MaCTTa CHJDKMA OJaiMran KHAMBCAH.

www.ziyouz.com kutubxonasi



204 MOJIEKYJISIP ®U3UKA

pesunxa Hahnap Ba typr xanaaau C nah €paamupa tyramagd. B

HANIUTE YHUNT THKHHHIATH TeWIHKAAll «KONYHK» HOMJH OHP LKA
nail KHpUTHAAAM, Oy HafHHHF MACTKH YYHMAATW TEWHMK XKy[a Top.
By nail texwnpunaérrad CylOKJAHK CHPTHra Terw6 TypaguraH Ku-
746 §puaruaann. TemnepaTypann GHpAail TYTH6 TYpHWI yuyH &KH
§arapTupn® TypHw yyyH B HAHMIINH MCHTHJAIHMIail CyBJH CTaKaHIa
conunamy. TYpT XaHamann HalHUHT GEKHTHAAAUTAH KYMPAKAH TYp-
THIYH d KaHaau 6YTyH CHCTEMaHH aTMocdepara Kymia oXagu.

S M

L- paca.

Arap d kanaanu GexutH6, acnMpaTOPHHHI KYMparu CaaruHa
ounl Kyfuaca, y Xoija CyB aCnHpaToplal CeKHli-acTa OoKHO umKa
6ciu1ab, acnHPaTOPHUHT IOKOPHIM KHCMHHaA, Ouunobapuu, B wnauw-
HMHI ACNHPATOpPra TYTAIUraH IOKOPHIM KHCMHAA B4 MaHOMETPHHHT
yan THpcaruia Xaso CHiipaKaalajiH.

Bynjgaru cuiipakianumi MabiayM Oup KufiMaTra spuuirasia op-
THKua atMocdepa GOCHMH TabCHPHAA «KOHHHK»AAH B upuuira xaso
nyparn yrany. By Xoauca atmocdepa Gocumu Gusian B uIdm HyM-
Aary XaBo GOCHMHIMHT (apku (y MaHOMEeTp THPCaKJIapHAard Cy-
OKARK GalauiJMKJAapunMHr  afiupmMacu opKaaun HQoAasaHaiH),
TCKUIHPHAYBYM CYIOKJAHKHANT Xocua 6yaaérran nydaxuaiid CAKUILS
I'n HUTHIYBUY CHPT TapaHryiurd TyQaliu ByXyaAra kearaH 60CHMUH
MyBso3anaraaranja 03 Gepaiu. '
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Bocumaapuuur 6y akupmacuum H Guaan, TexkwiHpHAadéTran
CYIOKJIHKHHNT CHPT TapaHrAHMTHHH a Gunan GesqruaaiiMus. Y xoJana
nydakgaHHHT «KOWYMKAAH» udKWIU nadTtupa H O6usaH o opacdfa
KyHuzard Mynocadat MaBxXKyx GyJajgH:

o= AH, (1)

Oyunarn A — «KOHUMK»HHHI YauaMiaapura GOFIHK 6yJram nponop-

UHMOHAMIHK Ko3dduuueHTH, apin A mwy ac606 ydyyH TOH M H i KarT-

TaJIHKAHP. By ko3dduMenTHE TONMHII YUYy, CHPT TApaH[VIUTH Mab-

JayM 6yaran 6uMpop CYIOKAHMK OusaH, macajal, cys OuJdal taxpuba

KUJHG Kypuwr 3apyp. {1y Ba oo HMHI TerHinau Kulimataapuuu (1)
¢opmyaara Kyicax:

%

. A= i @

Ac606 yuyn moumuit GyaraH Gy xodpduumUenTHH IIYHAAH KUIHG
TONHO GyaranAan CyHr xap Kangaf CyIOKJIHKHUHT

a=2 H (3)

dopmyna opkanu udonasaHaguraH CHPT TapaHIVIMTHHH TOHNHIITA
KHpHIIHAAJH.

Yavawanap. 1. AcGOG6HHHr QouMuUiicuHYU Tonum Ac-
6006n1 pacMra Kapa6 fnru6 GysraHiaH CYHr, acnupaTopra yuHur €i
TOMOHMJArH Kanajuraua cys Kyiu0, B uaumra pacMna Kypcatuiaran
6anaHiIMKKA49a JHCTHIJEHTaH CyB KYHHO, TYTaWITHPYBYH MIHIIA
HaftuuHr d Kanaauyd ouaMus, GyHia ac6o6 numpa aTtmocdepa Go-
_CHMH Xo0cuj Oyaaau. byanait Kuaunrauza MaHOMeETP THpCaKJAaph-
JarH CYIOKJHKIIHHT CATXJapd TeHTAalwub Konain, ManoMeTp ika-
JlacHNH CcypuO, YHMHL TOdb YH3HFHHI ManOMCTP THPCIKAAPHIATH
CHHPTHHHT YMyMu#t carxira Tyrpunanmn3. Cyurpa d kanaaun ¢nng,

4COUDATOPHHHI JKYMparuin wynuaJug ouamusky, Gynaa GoCHM-
HHHT Y3rapHimi anua CCKHI GOPCHIE Ba nydrakuaimie y 3 03 i ul i
HafiTHLAa MaAlOMETP THPCAKAAPHAATH  CYIORANK Oanauannkiaa-
PHUH ocon Tona G MyMKRH G§achir.

[Mydpakuanap xocutr OYant rtypmn  Jtaspn  Kapop Tonraifag
CS:'III‘ MaloMeTPHIIT HKKaMa THPCATILAT CYIOKNNK ()il.’lﬂll,'l.’]"l(.’la--

pu Kafix yuanHaan. Matomerpian 6y OGasanpauxaapiuur gapgi
H tomwnanu. H un kaMuza yura nydaxua yuyn tonu®, yJapHHHT
yprauacy oaunany.

B upuwx cou6 x¥iuaran crakanaarn CyBilHHT ana wy BaKTA2
r'u TCMEEpaTypacH yiauanann.

Hy nuur tonuarayu 6y guiiMaTtnny Ba oo HMHT WY TeMnepatypa-
naru ‘(kanBaagan €xku rpadukaan osunran) knfimatunu (2) q)op-
MyJaara Kyiu6, ac6o0uHNT JOMMUTICHITH TOnaMu3.

2. o muHT KHAiMaTH Ouaan SpHTManap KOHLUEHT-
pauHsicH opacHiary GoraaudinK TonH W B naum-
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Jard cyB TYKHG TauliaHRG, YHUHT YPHHTA MCTHJA CIUDTHHHT CYBAATH
MabAyM KOHLCHTPAHNMANM 3pUTMACH KYHHAanmd, xatora Aya Kyi-
MacAHK yuyl WIMIUHA Ba alHUKCA «KOHYUK»HH Oy s3purMa Guaan
oafnHAan yakka6 o6opuwl Kepak. f 6anangJauKHH aBBAATH Xosari-
AeK yauab, (3) dbopMyagan ¢ HUNT TETHILJAH KHHEMaTH TONMJIAAH.

Bynnali yuuainapup KowueHTpauusjapu MabayMm 6yaran GHp
1leya 3pHTMa yduyd Takpopsaal, OynaplaH TOMWATAH MabJAyMOT/aap-
ra Kapa6 o HUHP KOBUeNTpauuara GORNanuIl rpaduru 44sunam.

3.« 6u1an TeMnepatypa opacujgaru GoraaHuu-
Y TONHI. B uAMIIAA KCHAO: Ouaan ualika6 Ba cyurpa Oy
Hauira xcunoa Kyfu6, mpum rtypran cysum 80—90° raua ucura-
MH3; cyurpa Oy cyBHH cekun cosuTHO, Xap 10° na A Ganaupauk-
HHHT KHAMATRHY MalnoMeTplAaH TONHO TYDHII Kepak.

[Hy ynuawm narnmkanapura (H napra) xapa6 o nuur Gup Kau-
4ya TeMmnepaTypalard KuiMarjapy TONHAMO, YHRHF TeMmepaTypara
Oornanuw rpagurd YHSHAAH.

AIABHET
50- pasucara Gepnaran apaGuéTra xapanr.

53-BA3HOA

CleKJIHKHHHI‘ CHPT TAPAHIIIHK KO3®OUUUEHTHHH TYJKHH
YCYJIH BHJIAH TOIIMII

Kepakan ac606 Ba mMmatepunaaaap: 1) nuﬁpa'rop, 2) aBroTparicdopMa~
Top, 3) BeOH Jamna, 4) TeKUIMpUAANMrau CYIOKJAHK KyHHA2AMran BauHa, 5) wras-
FEHIMHPKYIb.

Hasapuscu. Arap 6upop Xoiila CYIOKJHK CHPTHHHEL TODH30H-
T&AAUTH RaBpUH paBuwga Oysnaub Typuica, Oy xo# TYAxuiaap
Man6Gan 6yaAnG xoaaau. Arap CHPT KaTJAaMHIHUHT BasHATU y3rapu-
Mraruia kKapa6 rypuiaca, Oynuai TleKHHJIdplm KYHAaJdaHT TYyda-
K¥HIap Ae aTall MyMKHH G§aanm.

Kaiitrapysuyu Kyu poaunn Oy epla CHDPT TapaHTJMK KyuJapu Ba
OFMPJIMK Kyuaapy yinafinu. XakukaTaH XaM, OFHPJHMK Ky4u Tab-
CHpH OCTHAA GYJTraH THHY XOJATAATH CYIOKJAMKHHHT CHPTH TODH30H-
Taad 6Yaann. CylOKJHK CUPTHHUHT Xap Kaulaf SrpWaHuily HaT-
JacHaa YHHNT NOTEHIMaJ 3SHEPrusACH OlIajH, UyHKH NOTeHUHal
31ieprusi CHPT TapaHrJBK Kydjapura 60FAMK. CHPT Tapanrjiux Kyu-
Aapy TabCHPH OCTHAA CHPT KHCKAapHIUra MHTWJANH, ADUM NOTeH-
nitaa sHeprus MHHMMaJa 6yaral rOpU3OHTAJ Ba3uATra KafTtuuira
nuTittagn.

lymgmmap AMIINTYRAAaPH yliva KaTra 6y:lmaraH11a CYIOKANK-
nuny itpliM 3appavajiapHHANr BYJAJapHHM auua aunK TaXMui Ou-
an aithana 6yanaay ned x,ucoénam MYMKHH. By jpoupaBuft kyanap-
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UMHT AMaMeTpJapH CHPTAA Typrai sappadanap yuyyH xarra 6yuaus,
YyYKyppoKJaru sappaua’ap y4yH sca te3 kamMaiu6 keragu. yxuur
YUYH TYAKHHAAD CYOKJHKHHHT CHPTH OYfAuaab tapKaaagu neb xu-
cobaall MyMKHH, ‘

CyIOK/IMKHHNT CHPTHAA Typrail sappavajap TPaeKTOpHsiiapH-
uanr d=~2r auaMerpH OOTHKAMK OHAaH AYHIIHK OGaliaHOJAHK/IADH
dapkura Teur. 3appavaHuar tyauK afivasu6 unkum T gaspu TYa-
KHHHHUT GYTYH A Y3YHJUTH Kajap CypPHJMIIAra MOC KeJalIH.

Tyagunnuur ayer xofuiga sappada TYJAKHH Tapxaaum HyHaau-
muAa, TYAKHUHMHT GOTHK KoflMJa OJAHHrUra Kapama-Kapuiu
fnynannmya xapakar Kuiagq. '

Tyakun Tapka uil TEVIMPHHH XucoOjaml YYyH CYIOKJUKHUHT CHPTH-
Jlari 3appauaiapy XapakaTHHU XapakatJaHyBud TYJKUH OWJaH Maxkam
GOF/laHraH KOODAMHATA/NAD CuCTeMacHija TeKummpuul Ky.aaidaup. CaHok
cucremacund Oyujali TaHjaad oarauja TYJKMHHMHD RVHT KOH4uaH Go-
TUK XOAUra 3ueprust YTUWHMHY 3BTHOOPra oiMaca xaMm OVnagu, YyHKY
«KOTHO KOJraH» TYJAKHHAA Xap OuUP KHUCMHHHHC SHEpPIMSICH JOUMHE KO-
JiaBepanu. AMmasTygajap kyjaa Kuguk (r < A) OyaraH xoaga TYAKAH
Outan Oupra XapakaT/IaHYBYM KY3aTyBUH KOTTaH TYJIKMHHHHT CUPTH
6yiinalb TYAKMH XapaKaTura KapaMa-Kapiid TOMOHra yraérray sappaua-
JaapHu Kypapu. TYNKHHHUHT Dact dkoluaa sappaganunr Oy wucOui Tes-
aury v -+ 2n7/T ra TeHr (v — TYAKHUHUHT TapKajuil Tesanry, 2mr/T—
3appavyanunr abComoT Tessmury). TYAKuMHKHD AYHE :xOAMAa 3appauanap-
HUHT HucOHil Te3mury GOTHK MOMMAArHJal YHUHT MKKWJIAHran aGconor
Te3NWrH Kajap kuuux Oynapu.

Jynrankka KyTapuiHiiza 3appauainilr 1noTeHlan snepruscu
opTHWN Tyhaiiuu Tesaurn kaMasyur.  Xocua OGfununna  acocufi
POJIHY OFHUPJHK KyujapH (arap CHpT rtapanving Kywiapin abtnéop-
ra oaunmaca) yituaitauran rpasurannon TYJAKHIAD yuyn 1norel-
uUMaJ sueprusmunr 6y yarapuuin Ganaiujink Gnjaau  mg  OFNPJAHK

Kynaiitmacura rtenr:
AU = mg2r. (hH

Kunernk sneprus ysrapumnuu (1) mynocabaripan dohigananud
xHCcoGaa6 TONHLI MYMKHI:

. m 2mr\2 27ir\2]  4mstrv
e 1 S
OHepFHAHHHT CaKJAHHUW KowyHura acoczh, AU = AW, sbuu
2mgr = iIlT”ﬂ. (3)

Ammumrynanap Kuuuk GYaran XONAZ TYJKHH LMAK/JMHH CHHYCOHJAAN ,:1e6'
xucobnam MyMKu. Cunycoufias TYAKUHAAD YUYH
oT = A. (4)
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Bynu svrubopra oauf, (4) naH rpaBHTaUMOH TYJIKHHJIAPHUHT TEIVIHIH °

H(bO}laCHHI/I TONAMH3:
/g}. ~
U= ]/ 2 e (‘))

Tyakun ysynaury A HHHT OPTHIIM GHJIAH FPABHTALMOH TYJKl-
JIADHUHT TE3JIUTH OpTajH.

CHpT TapaHIJMKHHHT NOTEHUMAJ SHEPrHst KaTTalHIHra Kypcas
. Tajural TabCHPHHH KyHHAaruya xHucofra oJHII MYMKHH. 3HUJHIY
© Ba CHPT TapalrJury o 6Yaran CylOKauK cuptiaa AB uusug HyHa-

1- pacm.

JHUIIALa TapKadyBuyd TYAKHHHHNT BePTHKaJ KECHMH TaCBHpJaHTal
1- pacMun Kapa® unkainnk. AQB YH3HK CYIOKJHKHHHT THHY CHPTH-
HHHT caTXd, h — TYaKuu cuptunarn P vykranuar AB uusuknan
xucobnanran 6ananfaury.
Arap TYaKun TapKasum npopeccia P HyxTa uexcu3 Kuuuk & Ga-
o [+
JIAHAJMKKA - KYTApHiCa, CHPTHHHI YeKCH3 KHUMK dS 3/eMeHTH dsl—i?"l
KY4YHY eHrHO I0KOpHra Kyrapunanu, Oy epia R — TYIKHH CHPTH Bep-
THKaJ KECHMUHMHT P HYKTajard srpusipk paguycu. Cupruuur dS asJe-
MEHTHHHHT P HyKTaja IOKOpHra KYyTapHiuWpa OaiKapajurad M

d4 = dsl%l 8 cosP (6)
6ynanu, Oy epaa f—peprukan Ousial TYJKHH CHPTH BEPTHKAT KECHMM-
HMHT P HyKTajaru STpUJMK pazuycH opacwjaru Oypuak.

CHpr S/eMEHTHHMHI Kyyramupa OFwiaran >XORHH TYJRHPHIL YYyH
Kepak GyJanuran cywokauk AQB carxjan onmHamu Ae6 xucobnaw Mym-
Kui. Y XOAJa OFHPANK KYYHHH enrnuifa Gaxapuiran uuw pdSO cosf- gh
6yaanu. Cupraunr dS snemeBTHHM Kyuupuuia Gaxapuaran OyTyH HilX
(S'bHH TIOTEHLHAJ -3HEPTHAHMHT TYJHK OPTTHPMAcH) KyHHJArura TeEHT
Oy.1a,11:

dU = dS 6 cos B ( ogh + 1;1)’ )
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83. CYIOKJIMKHHMHI CHPT TAPAHTAMK KO2¢OHLHEHTHHH TONMKIU 969

1/R XynaiTupyB4H TYJKHH CHPTH KECHMHHHHI P HyKTajars SrpH-
qura 6yaub, yru xuco6na6 Tonnw kufun smac. Tapkanaétra Tyi-
KMHHUHI TEHIVIAMACHHH KYHHAATH KYPHHHIIZA 63aMH3:

. t  x
h = hysin 2n(T—_ T)\‘ (8)
Arap TynxuHHUHr BasusTHHM Oupop ! maliTha xaij Kuaml Kyiicak, 1-
pacMja TACBHPJAHraH 3rPH YH3MK Xocun OYJIafH. DTPH YHIHKHMHT Xap
Kagjail Hykracujard 1/R srpuadruna  Kyhdugaru ¢opsmynagan' xu-
€0061a6 TONMUI MYMKHH:
3

1 & (dh)zJ ,f 9)

R~ ad +idx
Ammumtynanap xyaa kuunk Oyuran (B < ) TEKwMpHJaétran Xonja
ypra KaBcaap MYMAArM HKKBHYH XaJHM Tawsa6 1060pHII MyMKHH., Y
Xosza:

1 4n?
. R~ 5 (10)
Orpunukeuar 6y KufiMatiuu (7) ra xyhm6 dU -HM Tomamms:

2
dU = dS dcosp-ph £+ T ) (1)

Bynpan kypuHHO TYpHOAHMKH, CHPT TAPaHIJIMK OFUPJIMK KY4YH Tes-
nauumuHa 4no/pA’ MHKIOp Kagap oprrHprasjail 6ynapu. ByHu xmcoG-
ra oau6, TYJAKHH TesquruHuHr (5) mdopacHMHH OFHPJHK KYyuYH Ba  CHpT
TapaHrJuK Ky4Jdaps bTHOOpra OJUHTaHAarH yMyMHil Xoa yvyn §arap-

THPHO €3HIN MYMKHH:
A 21 1¢
U == Vﬁ_ﬁg_*, pka . ( )

Hanus Genrucn octhiard HpOZA HKKHTA XajHHHC fIHFBUAHCHAAH
péopat Oyau6, TYAKHH YBYHJHIH A YeKCH3 KaTTa Gyaraupa Ag/2m Gu-
PHHUH Xaf 4YeKCH3 Karta OyJsiajH, A yckcHs kuuuk OYarauga 2na/ph
MKKHMHUH Xaf uekcH3 kartra Oynanau. Ulynpaii wkuan®, A xyna KHUHK
6yrapja TYJIKMH TapKaJIHLI TE3,MIH 4YEKCH3 KaTra Oynapu, cyurpa Oy
Te3MHK Kamas Gomnab, OHpOP Uy, MHHHMAJI KHAMaTHra SpuLIafH Ba
cyHrpa smma opra GOpHO, TYJKHH Y3YHiMRJApH XKyjaa xarta Gyaranja
YEKCH3JINKKa MHTHIALM.

TYyNKHUH Y3YWIHTHHHNT Umin Ta TErHAn Gyaran xHiMatH rpa-
BUTALMOH TYJKHHJIAD COXAaCHHU KANUAAADP TYAKUHAAD neb aTanays-

) II. K. Pamesckuii, Kypc aubbdepennuancuoii reomerpuy, [ocrexusaar,
1956, 116- Ges.
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270 MOJIERYJISIP ®H3UKA

YH TYIKHHJAp COXaCHAaH akpaTnb Typald; Kanwaisp TyJakuinap-
HUHT XOCHA 6yanunga CYIOK/HKHUHI  CHDT TapaHIJIHrH acocHit
poab yinainu.

Cod kanuaasap TYAKHHAAD yuyH 2na/pA > Ag/.?n TEHTCH3JIHK JpUH-
Jau O6ysiajy Ba YJMAPHHHC TAapKaaWIl TE3NUTH KyHHAArd MyHOcaGaTaH’

TONWJIAAH:
v=} Eo. (13)

Ymymuit xonpa (12) maH o« CHpT TapaHIMIHK  KO3G(pHLMEHTHHUHP
H(OZACHHH TONHII MYMKHH, OYHJa v HH Vv 4acTOTa Ba A TYJKHH Y3yH-
JMra opkami (v = Av) udopanab omui Kepak:

;vsvﬂ A2
=P 4n§ ' (14)

CyIOKJMK CHPTHAA BHOpaTop épramuia TYJAKHHJIAp XOCHJA Ku-
AHG Ba yJNApHUHT A TYAKAH ySYHJAHTHHH yagab (Oynma crpobocko-
nuk épuruwigad dokpananub), (14) dopMynangay CylOKIHKHHENT «
CHPT TapaHraHk kKo3pGHUHEHTHHH TONHII ocoH; GyHmpa BHGparTop
TeOpaHULIaPHHHHT v 4acTOTacH Ba CYIOKJIHKHHHT p 3UTWIHTH MAab-
JyM OyJHILH Kepak.

By Basudaza CYIORJHKHHNT CHPT TapaHMIHK ko3hpunuents
MaHa wy ycyagan dofizasanné Tonuaanu.

Kypuamanunr tascudu. Tebpa-
IR HHIWIapHH V3rapyByaH TOK TapMo-
FUIall aBTOTpaHC(HOPMATOp OpPKaaH
TOK 0AHO HIUJaHAUraH 3JeKTPo-
MarHHTHK BHOPATOp XOCHJ KUJIaIH.

BubGpatop (2- pacm) yumpa

wapyacd Oyaran aruarad (/)
/ cTepKeuuafan ubopar O6yaud, Gy

Z’T"J = cTepienya MAaruuTiaHrayg 2 «THia-
ra» Gupukrupuaran. By «tui» uk-

KHTA TaKaCHMOIl MarlHTHHUT Gup

HCMJH KyTO/aapH opacura ypHaTHI-
6 / . rai; mwy OunaH GMpra, <THAHHHI
H - MarHHTIaHTalIMTH 3 KYT6JaapHHHT

2 pacw. MartigTianraijiirura KapaMa-Kap-

IIHAHD. |

4 yynFaMAapHIHNT #YHAAHIIY OUD XHJI O6YAraH HKKHTa FaiTak-
Ka aBTOoTpaincgopMaToOp OpKaaH yarapyBuall TOK TapMOFHIAaH
sHeprust 6epunafgn. By ranTaknap XaM TaKacHMOH MArHHTIapHHHT
Viua Kyt61apu opacura myHpadl KyAunajauku, OyHAA <«THI» yJjap-
mnnr ypracuga Konaau. LUynpa#t xuiau6, Bu6parop Té6paHuIUIapH-
MIHT HACTOTACH 3NeKTPOMarHuT YyJFaMjiapujan yTaérraH TOKHHHT
wacroracHra, apiu 50 ey ra Tewr.,
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83, CYIOKJIUKHHHT CHPT TAPAHIVIMK KO30OHIIMEHTHHY TOIHMII 9271

BuGpatopuunr TeGpaHyBYH CTEpXKEHYACH MAMIIAATH CyB EKH
OOIIKA CYIORJUKIIMHT CHpPTHra Teru6 Typajau Ba Viua epaa yuwaspa#
(50 ¢y4) uwacrorann AOHPaBAN CUPTHH TYJAKHWIAD XOCHI KHJIaAM.

TYAKUH y3yHIUIMHM yauall yyyn ysrapyBuall TOK TapMoOFHiall
TOK OJIaJINraH HEOH JIaMTNACHHUHT CTPOGOCKONHMK EpHTHLIM KYJaaa-
uuaaan. Heon nammoanu wynjaafi ypnatuin  KyJaahku, TYIKMWIap
HKKHTA 2J1eKTPOJl OpacHiary €pyr uHKapyBYn THPKMIUAAYH EDHTH-
naguran GyJicHH. Y BakrTaa maMpoanuHr €nu6-yuuwr (aunnaiau)
YacToTaCM TOKHMIP HKKMJalran uyacroracura, abnu 100 ey ra.reur
6ynanu. Epuruaran Tyakuiiap MyTJIako KUMHpJaMaiauranaex
6ynu6 KypunazH Ba YJapHUHT KYpHHMa Y3YHJHMI® TapkaJaérrail
TYJAKUH Y3YHJIUTHAAH HKKA MapTa KHYuK. Mansapa xXyna alivg KypHu-
Hag, yyHKH BHODATOp -XaM, HEOH JaMnacH XaM y3rapyBuaH TOKHHHT
afiuy 6up ManGanpan TOK ONMWIHMTH Tydahan subparopnunr reépa-
HUULTapH Ba HEOH JaMIacHHUHI ApKWInab €nuu CHHXPOH pa-
BHIIA GYaann.

Kypunmanunr asektp cxeMmacd 3- pacMaa tacsupaaurai. Jlam-
nanu rtermmauua Gypub KyAuO, TYJAKHHJAADHH JNaMOaHHHT (akat
6Hp SNEKTPOJHAAH CPHTHII MYMKHHN. ¥ XO0JAa& TYJAKHHJIApHHUT KH-
MHpJaMail Typrai Mansapacuza TYJKUH Y3YHJAUrm TapKajdaérran
TYAKHN Y3YHJIHTHTA TeHr OYaajiy, YyHKH Oy Xoajaa samnannur énub-
yunin (aunasnnam) yacroracu 50 ey ra tenr. AMMO HKKHIMH 9JeK-
Tpoaaan rtywaérrau éunama épuruin tydafiin Oy xoana Man3apa
yHU4 aHuK, OyaMaiian.

HMxrana xoana xaMm Ky3raamac TyaKHuaap  mauszapacuny
HAMMHEEAT TyGHAary costiapra kapal Kysatumn ocoin. Bynwim yuyn
Bamiayangur tyGu waddod OGyamaran oK matTepnannan sicajduiy
Kepak.

Ileon maMnacnuuur €pHTHWE HUTCHCHBJAMIH cTapan Gyamaraun
yuyH, yJauaum BakTHAa, alllinkca KyHAy3rH €pyFIMKAa OYTYH Ky-
pUAMANY 3Kpanaant ao3uM. bymunr yuyn nowaddod xaaun mare-
pHAJAAAN THRHJAFaH XKual énund KyAuaaam.

Tyaxuu y3yHaurs wmTaurenuupky’dn Ounan yauanamu. Bynwur
YUyH IOITAHTCHUMDPKY/bL CYIOKJHK CHPTHTA SIKMI KeJATHPHAHO, wiyi-
Rail TyTHAaAMKH, Oyuja BanHayauuyr TyOANa LITAHIeHIUPKY.Ihb
olKJapu COSICHIIHHT HuKH dYerapacupa OyTyn con O6uiaaH ndonana-
HaAWrad TyJakunaap ércui.

Viuam waruxasapu TYFpH O¥.1u0 ydKMIUIR yuyn yadaiinm Ky-
HHZaru WapouTAa YTKasnil JO3UM:

1. lltaurenuupkyap o&KJIapHHMHUT yuaapH Ba BHOparop crep-
JKENMHUNT CYIOKJHK CHPTH sIKHHHAArW yunpan hbopar yu HyKTa
Oup TYFpH un3WKia €THIIK Kepak. Dy Xonpa yanapuunr cossapu
XaM Oup TYyFpH 4yM3uKaa €ranuran 6ynanu.

2. llranreHuupKyJauUHHr O€KJAapy TOPH3OHTaM €THWIH, CYIOKJAHK
CHDTHTA ResADJH TErajMraH Japaxaja sIKHH TYpHIIM Kepak. Bynia
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NTAHTeHUHUPKYIL OCKJIAPH COANADHHENT HYKH UYerapanapy paHnava
TATHJAr¥ COSBHH XajKalapra yTkaswarad ypunMmanap 6uaan ycr-
Ma-yCT TYLIMIIH Kepak. Arap CylOKJIHMK KaTjlaMH anua Kaauu Gy.aca,

COABHI TYMKHHJIAp NOMpPaBHH WAKJAAAH anda Qapy KHIalH, H'bHH/

COSIBHH Xankajap 4ysuanGpor KOoJaiH.

!

[ ek e eaeadond

3+ pacm. . 4- pacu.

3. UlTaHresuupkyabp 0o€KJAapH MUK KHPPANAPHHUHT Bauna Ty-
Ouparn Npoexuusyiapura XXoWrlauiaguran COABHA TYAKHU Y3YHIHK-
JiaDp COHM aHMK OyTyH coH Gyamuin kepak. Bywuur yuynm wraureu-
LHPKYNHEIT OCKJIADH COS X&JKaJapHHNT HYKH derapanapura €xu
TaUIK{ gerapanapura ypuiiMa OVAHIuM Kepak. [Uranreﬂuﬂpxy.rmuur
TYrpy BasHATH 4- pacM/la TACBUPJIAHTAH.

By Basugana uwaarwnaguran ac6o6 K. A. Parosuncxufipuur
y¥3MagapH acocHaa Taképianran.

Yayawaap rapruén, Mmuu Gouniamzan OJAHH BaHHAHHW SIXIIH-
na6 10BUIl Ba YHTa TEKLWIMPJaauran CYIOKIMK KYHHID Kepak.
Haumaunr ty6H TabCHP KYPCATMACAHIH YUYH CYIOKJAMKHHHL CaTXd
anua Gagana (1—1,5 ca) OYanmm kepak. Kin cyiorauk xyhuaw
XaM sipaMaififiH: CYIOKJHK KaTiaMuia EpPYFIUKIHHI CHHHLIK Tydaf-
JAH Xankanap KeHrafu§, yerapajapu uaniawmub kerand, 6y Xod
yauawr waTHXKaRapura EMoH TabCcHp Kypcara,m C{yurpa Bubparop-
HHUP CTEPIKEHUHU CYIOKMUKKA Terajuray KWJau0 macrra TyWMpHJa-
nu, Apsano aBTOTPaHCHOPMATOPHUIT HOATa KYHuiranura MNIOHY
xocHa kuan0, Gynaan xefiun KypuaManu 3- pacmparu cxeMa Gyiinya
HINTA TYUWMPHIL Kepak.

Jlamnoukanuur M6 TYpPranumra HIIOHY XOCHJA KHJray, aBTO-
1pancopmatopaan BHOparopra xyuaanuwr (30—60 6 man opTHK
Mic) Gepuin Kepak, Bynga Baunauunr TyGuia AOHpaBHA TYJIKHH-
gapinnr KysraaMac madsapacu maimo Oyaanu. Cyurpa suGpartop-
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HHHT KaRTapyBuy & npyxuHacHHuur (2- pacM) 3AaCTHKAHK KYuH-
HH 6 pPOCTIOBYM BHHT GuiaH Y3rapTupul, BUGPATOPHUHI HUIMIH
coajaml kepak. Muoum Ty6ugarn MaHusapa GHDHH-KeTHH KeJIajHraH
Kopa Ba OX Oepx XxajKasnap KYyDHHMIUMZ2 KHMHpJaMafl TypHIIH
Kepax.

Hiynnan cyurruda yiagamra KHpHIIMIN JIO3MM. YJuamjaap co-
HYHH eTapanua (5—10) guaum xepak. :

AJABUET
1. C. 2. Xafiguu, Gusnieckue OCUOBH MeXaHHKH, PusMatTrH3, 1963, XIX 606,
158, 159-§.

800 % P. B. ITo ab, Mexanuka, akycTHra n yuenuwe o 1erote, [ocrexusjar, 1957,
- GeT.

54-BA3H®A

CYWOKAUKHUHI CHPT TAPAHTJIMK KO03¢dHUHEHTHHHU
TEMAEPATYPAJIAPHUHI KATTA MHTEPBAJIMAA AHUKJIAIL BA
YHHUHHT KPUTHK TEMNEPATYPACHHH AHHKJIAII

Kepakauw ac600 Ba Matepraanap: I) maxcyc ac6o6, 2) xateTomerd,
3) 1ekmmnpunagrran Moaja OYFH BAa CYIOKJUIH SHWIMKIAPHHHHEP X31BATH.

By Basudaunur Macaium 3THa dQUPHUMHT Temneparypacu yii
TeMuepaTypacugan KpHTHK TeMmmeparypara Kapap yarapranga
VHRUT CHPT TaPAHMIHK KO3QQHUUEHTHIH CYIOKJAUKHUHT KanHAIAp-
Ha KyTapuiauwl GafaHfANTMHH Ba MEHUCKHHHT STPHJIHTHHM yavaul
hyan Guaan asuKIaunan n6opaTaup.

AcGoOnuur tascudu. Acbobuunr tysuanmp - pacMaa cxeMaTtuk
paBumAa kypcatanran. Lluiunapux waxngars xaswapaanrag [
wHwa HAMmAa 2 CYIOKIHK TypaiH. HAMIDINHT pudia HUKH KECHM-
JIAPUITHAT 7y BA rg PajUyCcAapH Xap XHJ OFiram HKKHTa Kanwulisap
3 waitiap Maxxamaanrai. Kannaasp nainap 6up-Gupnra Ba winpi-
HUHC AeBopJaapura napaineazup. Mamm kaminasp naiapn 6uwian
6upra MCHTKHUHMHI HUIIAQ BEPTHKaa BasuaTha 4 KONKOKKa OCHO
Kyimaran, VICATKHIHUUT HUHAA CYIOKINKAN Ba KAMWAAPJAM HAHII-
ra Temmeparypauu Yauafguran 7 Ttepmonapa weartupuarai, Tep-
MONapalyur HCCHK nafiBaHay HAMINIra iofika MeTaal Qosabrajan
scaarai 6 xaixka 6umaan tTaka6 Kyiuarad. Meurkuynmur /2 naxpon
cuMu ukkara ([0, 1/) nynatr naacTHKanap oOpacHAarn KaBaxia
typand. MCHTKUuHANUT geBopaapuia (pacMIa XypcaTasiMaran) MK-
kuTa fapua Gyaaan. Opkajarn japua Xupa IIHWIA MIacTHHKa G-
nan Gexuruarad. OJaunru  mapda aca  TeKHc-napamiea wadpdod
KA naacTAnKa 6uaan Oekuruaray. Mceutkiy Metaaagan Acadarau
SXJAMT /4 Kopnyc uyura ypuatsarad 6yau0, KOPIyCHHHT XaM pacM-

1§ <duanxkanan npagTHRYM
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Jla KypcaTHiMaral TeKHcC-napajJe] WIHIIA NJacTHHKajap Guhad

GeKHTHJArall HKKHTA gapuacH Gop. Opkapard mapya EHHra Maxcyc

TYTKHYIA SJeKTp JaMnouxka KyHuarad. By sammouka wumga cylok-

JUMH Ba Kanuaasap Halaapw O6YaraH I upuwnn éputub Typanu.

KopnycHuHr Ba HCHUTKAYHHHT OJJHHIH & OfHACH ODKaau 9 KypHll
A}

, ‘.

N /A
| s 1
' 5 |
z !
‘" | ]
! '
! RNV
H ]
; TN
! 1N/
s 3503 | T"M
- - ]
H S 3 '
: o : 3
] Q.
/ L
7 ¢
1- pacwm.

TpyGacH Ouian xysaTHJamd. TepMonapanWHr COBYK muaiiBangy y#
TeMnepaTypacuiaru €rim npoOHpKa Huura xy#usaran. Tepmomapa-
HHIT Y4JapH YHHHT 3. 10. K. HH yaua#auran /3 MuIAuBOJILTMETPra
keatupuaran. TepMonapa mapaxaaanran 6yan6, pasudara 3. 10. K.
IIMHT TeMneparypara OoriauHil rpaduruy HJaoBa KHIMHrad, MHJ-
JIMBOJIbTMETPHUHT KypcaTuullapura Kapa6 6y rpacduk Cpmamuna
CYIOKIHKAM MAMLIHHHT TeMnepaTypacd aHukaanaad. HMaumnuur
wunjga atia 3bupu 6yaann.

HUcutnnrasga uauu wmnam 6oCHM OpTadH Ba KDHTHK XO0JaTia
35 arm ra eragm.

Houw épurub KeTUunURE 0AOURLL OAUML YUYH YHL UCUTA 6OUL-
Aaeandar Keliun ac6obHu ouuul 8a ynda GUPOp HAPCAAAPHU TY3A-
TUW TABKUKAQRAOU.

Hasapuscn. Jlannac  CYIOKJIWKHHHT  3rpuianraH  CHpTHAA
TamKn BoCUMAAH TawWKapH gyiaMua GOCHM XaM TaLCHP STHILHHA
kypcarjin. By KywumMua OOCHM CYIOKJAHK CHPTHHHHI SCRUJHMIH Ba

-
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CYIOKAHKHUNT cHPT Tapanuraury tydabinm xocun 6ynand. By xy-
wumya 6ocum Jlanaacuuur

p=%a- ()

dopMynacn Guaan auukjanand, Oy epla o — CYIOKIUKHHHT CHPT
TapaHraury, R — Kanuwaiasp Haffara CYIOKJAMK CHPTHHHHI 3TPH/HK
paauycu. CylOKAMK MEHHCKHHHHT SFPHJAHFaH CcHpTUra Kyinaran
06y kymwumya 60CHM MEHHCK 3rpu-
JIMTHUMHT MapKasura Kapab fyHa.i-
ran. Hynga#h xguaub, GoTHyg Me-
Huckaa Oy GocuM Tawikd Gocumra
Kapmu #ynajaran. DugoGapun, 0o-
THK MEIHCKAa GOCHM ACCH MEHHCK-
Jarura Kaparapgia Kam Oynaiu.
KaBapux MeHuckaa kVuinmya 60-
CHM HacTra HyHadran Ba WYHHHT
yuyit Tamikp Gocum Owmaan Kyu- - — - —
aub, menuckka Oyaran yMyMuit 60- - -
CHMHYE OPTTHpajaH. 2- pacmaa Xya-  —_= .
JIOBUH  CYIOKJHKKA  TYIIHPHJATAH . -
Kanuaasip HalHHHT KecuMmu Kypca- Ol | piaglie
THATAH (r — HaflHHHT  pAajfHYCH, -~ — -
R — MEHHCK STPHANTHHUNT Pajuy- ‘
CH, @ — derapasuil 6ypuak). Pacu-
JaH KypHnH6 TtypHOAHKH,

|

I
!

'
li
MI
!
1
b
N

i
|

it
I'I
¢

r

o5 ¢ A (@)

BunoGapun, kymuMua GocuM Kyfnaarura TeHr:
ST 20008 @

p=——"T (3),
Kanuansp unafl cylogjgHKKa TYIINpuAaran nafiTijia cyloKJIHKHAHE
Hail neBOpJapura TerHuiMaan 3rpivink paanycu R Gyaran MeHHcK
xocua 6yaann. Meunck xocua OG¥annnyia rtauign GocuMin kamah-
THPYBUH KyuwkMua Gocum naitao O6yaaau. llly vydaiinn wannaasp
nafijlaTd CYIOKJHK IWyngafi h Ganawiinkka Kyrapuisagikd, Oynna
KanWIAPAATrd CYIOKJHK YCTYHHUNHUT OTHPJAHTH KyliiMuya GOCHMHE
MyBO3aHaTnafgu,
Arap kanuaasp Haitlarn CYIOKANK yCTHAA YIUAa CYIOKJAMKHHHT
TYAUHTAPYBYY Oyru OGop fAe6 xuco6Jalca, KanHAsSpAard CYIOKJIHK
YCTYHHHHHT mactra iynanran OOCHMIIH

p="Hhp.—ps)g ' 4)
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npHiMan  uonanam MYMKHH, 6y epna pg ~~ GYFHHHT 3HYJIHTH, P, —
CYIORJIBKHENT 3HYNIATH.

Menuck cuprira 6yarad xymuMya 60CHM 10KOpHra napafi AyHan-

ran Bd pg Ta TEHr:
206¢0s P
Pe = —F— ()

CYIOKJIHK YCTYHHHHHT py 6OCHMH OHMal KYIUHMYa Py 6OCHMHH GHp-
Oupura Takkocaa® KyHHAArd TEHIVIMKHH XOCHA KWJ/IaMH3: -

h(pe —pg)g = 2222, ()
By TenrsiMkpaH Kanwanispiiard CYIOKJHK YCTYBHHHHT
___20cos@
b= e=voz M

GanaHZJIMTHHH Ba CYIOKJMKHUHT CHDT TApauraurd (q) HH  aHUKJAW
OCOH:

__ _hrlpc — po)
a_m—-"—g. (8)

CHpT TapaHrMHMK MHKJODH CYIOKIHKHHHT TeMmeparypacu §ara-
puwy GMaaH aRya ysrapafH. TeMnepaTypaHunr yarapuiun OuIaH
yerapasufi 6ypuak Xam anya yarapaau. LyHuur yuyn Kanuuasp-
Hard CYIOKJIHK YCTYHHHHHT GanaHpaury XaM TeMieparypa y3rapu-
iy GuaaH yarapanu.

Kanunnspaara CyOKJIHK YCTYHH GalaHAAHTHUHHT Hogac Ka-
nuAasplian TallKapuia CYIOKJHKHMHT CHPTH TekHc Gysaran Xou
yuyuruHa (7) c¢opmyna Ounan Oepusran. By Basudana cyoraux
COJIMHTAH MAMUINHIM HYKH KeCHMHHHNT pagmycH 9 mm yaMacuga-
pup. HIyHuHr yuyi CYIOKANKHHET Kanuaaspaap Ba HAHW RXeBopJapH
OpacHiary CHpPTH YeKJaHraH Ba MabLAyM Japamaga srpHiain-
rapaup. CyYIOKIMKHHNT  KalHaAapAapial  TallKapHupard CHPTH
SrpHJANTANNIUTH XHcobura xap 6up Kanuaaspiary CyioKJUK YCTy-
HUHHHET GanaHMJIUrd HKKala Kanwuiap yuyyH 6up xun Gyaran Gu-
pop A MHKAOD Kaxap KaM 6Yynand. BuHoGapHuH, Hkkana Kanmuaasp-
Jlaril CYIOKJIHK YCTYHJIapuHU OyHAal ndonanam MyMKHH:

__ 2dcos @ . . 2acos@ _
- hy = riec —Po) & 4 hy rilP.— Po)e A )
Kanunnspnappar# CyiokKJHMK yCTyHAapH O6a1aHAJHKAaPUHHED
h1—hz= 20cosQ  ry—ry (10)

©c—po)g ran

HINPMACHTE CYIOKJIAK CHPTHHHHT KanvaIapliapiaH TallKapuaarg
» pusanuuip Tabeup Kypcatmailinu. DBy ndopara xarrasura TeM-
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nepatypara OoFnuK Gyuaran «ezapasuil O6ypuax KupaiH, 2- pacMpau
KYpHHHG TYpUOAHKH, )
r

COSP = —, (11)

Oy epna R - xanuanApAard CYIOKJIHK CHPTHHHHT STPHJIHK pajuy-
CH, r — Oy Kanuysgp HIKA KECHMHIHHT Pajuycy. Xap XU/ KeCUMJH
Kanuaaspiaap ydyH yerapasuil 6y2qax Oup xua GYJIHLIM KepaKJHTH
YYYH YHH KanuaAaspiaapiaH UXTHE- :

pufi GHTTacHjard MEHHCKHHMHT 3T- 'y
PHJHNK paRHYCH ODKa/JH aHHKJall
MYMKHI 304. AMMO GyHH aHUKJALL
YYYH ' CYIOKJMKHHHI KanuaispJaap-
JaH TallKapHAard MEeHHCKHHHHT 3T-
PUIMIHHM KysaTdil Kynai, Arap
HOML  KeCHMHHHHT DajHYCHHH r3
6unay, Villa HAMIIKATH MEHHCK or- . .~
PHJAHTHHHHT pajuycHHM Rs Guna
Gearunacax, y xXoana

cos =1’-;; (12)

3~ pacy.

BOTHK MEHHCKHHII SHI MAaCTKH HYyKTacH OHnai YHHHT KyTapui-
raH ueTnapu opacupard Macobauu §; 6unan Gearuaal, 6y mugaop-
HH MEHHCKHMHIF YYKYpJuru Ae0 aTafiMu3. 3- pacMia HAHLILArY Me-
HHCKHHHT KypHul Tpy6acH OpKajM KaparaHaaru 1acBdpu (spHn
TYyHTAapuarain TaCBHPH) KypcaTaarai.

Haii WyKM KeCHMHHHHI JUAMETDH MEHHCKHHHT STPUANK Pajuy-
cu GunmaH uMawarad aidadaumnnr Batapu Gyaanu. Illyura acocna-

nu6 Typu6, MEHHCKHHHT STPUIHK PaiHyCHIH .
2 2
=3t (13)
s 96,

¢popmyna 6unan Hporadaw MyMknu., BrunoGapun,

2r3 63

cos @ =

(14) Ba (10) udonmanapum bTHEOPra OAMG, CHPT TAPAHIVIHK-
HHHI HONACHHH TONAMH3:

X =

) 2 2
(hi — ha) (Pc —P5)g  nire ._’3+ 8 (15)
4 n—ra s °
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1, rp Ba 7y MHKAOPAAPHHNT KHiiMaTapd Gepuarail. BuuoGapurn,
cyloaitknnnr 6upop T TeMnepaTtypajaru CHpPT TapalIHLH MHKJAO0-
PN aniKkaaul yuyn ylla TeMnepaTtypaja Kanuwaaspaapaarua cy-
IOKJNK YCTYIIapu 6aJali/IMKIaPUHANT aluPMacHHM Ba CYIOKJIUK-
NN KANIWLIAPAAIl TAIUKAPHIAry MEHHCKH  UYKYDJHIMHH  yJuald
STO3HA.

By smuggopaap OMC-5 xateroMeTpu OHaan, ynuanamd. YHuur
ulkajacuaars kypcatuuiapu xyman KH-10 kareromerpuaarn (50-
pazuga rasciudura Kapaur) ka6 kaiig xuauHagau. OMC-5 karero-
MeTpHHRIT 3aB0AAa Gepuaran Tchmpyl Ouian TalMIHO YUKHLI
TARCHST KHAHIIAIH.

Yavawnap. Mauwaary CYIOKJIHKHHHT MEHHCKH KYpull TpyGacH
OpPKaaAn Kapaaranja xecuMu Oyiuda sMac, 6ankd Oyrydnail kypu-
1v6 typaad. UyHuur yuyn y KaJMullek Tyiodajd. AMMO MeIlMCK-
HHHT 3HT NACTKH HYKTacCH Ba LIMUlara terub TypraH ueTIapH SIXUIH
Kypuunb TYpaad. MeNUCKHUNT 3HI NAaCTKH ueTH GHIal IOKOPHUTH
ueTaapu opacuaary Macoda MeHuekuunr 8; uyKypawrn Oynand.
o N TeMIepaTypauMHr Kavujga 15 ta KmiiMatH yuyun aHHKJIaW
KCpax. :

Yupan Tauikapy, MeUHCKNHNIT HYKOJAMIU TeMmepaTypacHHH Ba
KPHTHK TeMIepaTypaHH, siblIH CYIOKAMKHHHT 3HUJHIM YUMHT TYAUH-
THpYBUH OYyFH 3HYJMrHra Ttenr OyJajuraijiald TteMiepaTypaHu
anugJam J103uM. AiftTH0 yTHAran SHYJAHKJIAPHHHT TeHraurd Gynaail
Kuiau6 Ttonmaaan. MeHHCK HYKoarynra Xasap KanuwiAspaapiunr
MEHHCK Taruiarn KypHHMa OpaJiHFH yia KaumLIapiaapirar MeHHCK-
AaH 10KOPUAArd OPAJHFHAAH CE3HIapJ/iH Aapaaaa xarra OyaanH.
Kanuaaspaap MeHHCK OpKaJju EpyraukHuir cunu® yrumn tydaian
cunraHra yxwa6 xypuuagu. Temmeparypa KyrapHaa Gouinaraid
capu 3uYJHKAap Telrjgama OOpafH Ba KaNvAasPJap oOpacuaari
KkypunMa macotha OyF coxacmia OpTajiy, cyxox.-'mx coxacuna sca
KaMasu.

Menneknuir AyKomHI TenmepaTypacma Kanualspaap opacH-
naru Macodasap Oyr coxacuga XaM, CYIOKJAHK coXxacHaa xaM Gup-
Gupuaan ¢apk Kunagu. By xoa MeHHCKHUHT H§xoauuwl Temnepary-
pacHia CYIOKJUKHMNI 3HYJHTH OHAaH YHHHT TYHHHTHPYBYH OYFH
AUWIHrY Xaaum Oup XHA dMac IKAHJIHTHIAAH jxasosar Oepagd. Me-
HHCK HYKOATaHal KeiHH TEMnepatypa siiaja OpTraHRa CYIOKJHK-
HHUT SHYJIMIH Ba YUMHT TYHUHTHPYBUM OYFHHHHI 3HUJIHMIH TeHIa-
maji Ba Kanuaaapsaap opacHuard macoda OKOpHAa XaM, Hacria
xam Gnp xua 6yanb Koaanu. By xoauca 103 6epaaHrangard Tem-
lepatypa KpuTHK teMmmeparypadup. Kysartuwm Ba Yuauam naruxkas
Japi Hul gadrapura KyHuaaruya €suJaHLIM JO3HM:

[ ]
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fec —P6

Ne U, se | T,°C (ky, mae Vg, dne | By —hy, st | By, MM 2/om® 8g2, My «

By epaa h; Ba /, OpKaIM KaUWAASAPNApAarH CYIOKJIMK YCTYHJAPHHHHT
KalWWispAan TAlIKapHIard CYIOKJHMK CaTXMJdH TO IOKOpPHAArd caTXura-
ya Gyaran OanaHpaukaapu Oearwsiaurad, h, — f, aifiupmanap GeBocHTa
Vayanaau Ba Ay, h, HMHT KHilMaTiapura xapa6 xuco61ab TONMHMamu;
U — tepmonapa 3amXupura VJAHTaH MHIHBOILTMETPHHHI KYpCaTHLU-
JIapH.

hy — hy, Ba 83 ra oun mMawBAyMOTJIapra kapaG Mumnme'rpm KOro3ra
YABPHUHT 'remneparypara GOFJIaHHLUMHAHT HKKHTa Tpapura  scajaliy.
«. HMHT Temneparypara GOrnamu rpadurn xam #, — %, Ba 8; napuusr
rpadury Yu3WIraH Bapakka Yu3HIaJd.

CyloKAuK KyAHJAraH MAMIIHK acTa-CeKHH HCHTHIU Y4YH HCHTKHY-
HHHI' KJeMMaJapHujaru KywlaHdlIHyg aBToTpaiichopMaTtop épraMu-
Ha owHpu6 6Gopuw J03UM. ABTOTpancHOpMAaTOPHUNT KONKOFHIa
Ky4JaHMIUAaPHHET Kartraaurn €3u6 gyiimaran. Manwny acra-ceknu
uceuTHm Kepak. Arap 6y Taptué Oy3usca tampubanuir natHxana-
pr xato Gyaus yuxkanau. CyIOKJIHK MEHHCKHHHHT XOCHA GYaHIIniiH
MCHTKHYAAH TOKHH aXpaTHO Oyarangan ReAHHTHHA Ky3aTHI MyM-
KHH. CYIOKJHK 3HUYJAHIHHHMNT Ba YHHHT TYHMuTHpYRU OGyrn 3HuJH-
THHHHT TeMlepaTrypara GOFAaHHIIE 3THA CITUPTH yuvil Kyiiujpard
XKaABal KypHHHIIHAA GCpHaain.

Cyilox 9Tia ShUPH BR YHHHF GYFAQPH 3IHUAMFHHUNC TCMUCPAaTypara GOFAayMiM

",

R R IR R R R
20 0,7143 0,00187 130 0,5580 0,03638
40 0,6894 0,00373 140 0,5385 0,04488
5 0,6764 0,0058 150 0,5179 0,05551
60 0,6658 0,00677 i 160 0,4947 0,06911
70 0,6532 0,00892 170 0,4658 0,08731
80 0,6402 0,01155 180 0,4268 0,11350
96 0,6250 0,01477 185 0,4018 0, 13200
100 0,6105 0,01867 190 0,3663 0, 16200
110 0,5942 0,02349 193 0,3300 0,20120
120 0,5764 0,02934 194,5 0,2636 0,2636

AJABHET

U. K. Kukonu, A K. Kuxouu, Moaekya pnan $u3nka, PusmaTrus,
1963 VII 606, 2—4-§,
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KYUMMUYA AJABUET

2. 8. A. Typoscrkuil, Tlpespauieiine MMIKOCTH H3 cMauuBaioHiell B mecMaud-
uammym, Yu. 3an. MOMH, 1. XCII, 1960, 4- uuk, 73- Ger.
. LA, Typoscku#, Onpetedenne naoTHOCTE! JKHAKOCTH M HACHIIIAOMEro
napa ordxc%nawou TeMNEPaTypH ZO KPHTHUECKOH, Yq san. MOIIM 1. XCII. 1960.
4- ung, 33- 6er

55-BA3VOA .
CYB BYFHUHUHT N30TEPMHK CHKHJIMUI BA KEHTAWHWKAHH YPTAHUMII

Kepaxnan ac606 Ba MmaTepuaaaap: 1) BakyyMm Kypuamacu, 2) KOHTaKT»
an TepmomeTpn Gyaran TC-15 tepmocrath, 3) BUT-1 aaxyynmerpn '

Mykamuma, a3 éku OyF XOMATHHMHT acOCHi XapakTepPUCTHKAJapH,
stbHl T TemmnepatypacH, p 6ocuMi Ba V XaMu opacupard GOFJaHWIi-
HU Xx04am meneaamacu Ae6 ataml xabys KHIMHFaH. DHC COJa XOJat
TeHIJIAMACH Mean FasHWHr XOJaT TeHTJaMacHiup. AMMO pean ras;iap
6y Tewrnamara gakat TakpuOaH, Wy OunaH OMpra MabiyM IIapOHTAA-
runa 6yiicynagu. Pean ras éxku OyFHHHT XOCCanapunM Tascud STUI
yuyH Ban-pep-Baanscuunr Tenrnamacuian oliiananunagu, 6y Tesrma-
Mara MOJIeKyJanap Opacujard ¥3apo TabCHP KYy4JiapHHH- 3bTHGOpra
OyBYM Ty3aTvanap KuputhiTan. Ban-pep-Baamec p(V), nzorepma-

MapHHHHT  CH(AT TOMOHMIAH KYDHHHIIA 1-pacMpa  KesTHpPUITAH.
WMyun  afitu6  yTrm KepaKKH, Ban-fep-BaanbCHUHT TEHTIaMacH xaMm
pean rasuuHT TAOHATHHH TYJMK akc 3TTHpa onmafimu. AB wucmaa p(V),

GOF1aHHI B3H~,1ep -Baamse Tenrsamacnra GViicynmaii, Oynja rpa(pMK
NYHKTHD GHAN3H KYPCaTHATAaHREK YTaiH., YTa COBHTHaraH OYF &kH yTa
HCHTHJTAH CYIOKMHKHHHT TYDFYHMAaC XoJaT/lapuriHa OyHAaH MYCTACHO.
I'pajuxuunr AB Kuemu TYHHHTHPYBUH OYFHHHF OOCHMHTa MOC Keja-
au; BC kuemu TYiHHTHpMaliuran OyF GocumMra MOC Kesafd. By Basu-
dana cys 6yrnapu yuyn p(V), Mmynocabar AC coxaja sKcnepuMeHTat
paBHuIfia aHHKJaHARH.
Kypnamanunr taBcudu. dxcnepuMenTadd KypUAMaHHHT cXemacH
2- pacmpa Keartupuaran. KypuiManHHT acocHii KHCMH OHp-GHpHTa
U-cumon nait 6unan gywuaran I sa Il muaunfgipiapaan Hoéopar.
ununapnapra rtexiuupuaaéran cys OYFMHH CHKAAuratl nopluets
pazudacnnu Jraviauran Mofl Kyuuaran. III pesepsyapaa cys Ty-
pani. Cys Gyraapu 7 Ba 8 XyMpakaap OpKaJu | nuammnp uuura
KUPUTHWIHUIA MYMKHE. [ OHJAMDADP KypUJAMaHMHr GOIIKA KHUCMMIaH
MYMpAK GHJIAl aKpATHIANN. I muanspp uvunars p GOCHMuH
ywapTopuin Gunan yinra Kymwiaran I uMaAHHApRarn MOA caTXunu
sn.npmpmu MyMkua, | maaumpap uuupara  OyF wy fya Guaad

www.ziyouz.com kutubxonasi



56, CYB BYFHHHWHI' M30TEPMHK KENTAPMIIU 28%

-

CHKHIAaRH KW KeHrafiTupuiaaad. Kypuamara wioBa KHJAHHTan Max-
cyc rpadukaa | umaudgap 6§ KHCMH XaXMUHMHI MOH CaTXM Ba-
a3uaTHra OOFJaHHIIH TACBHpJIAHTall.

Huyupary cyBu Ba OYFHHHHI TeMOeparypacHHH ROHMHA cakaa
TYpPHW YuyH pesepByapuuur Ba | uuamnapuaur arpoduman (xyi-

P, @ /

24 3
S
[
2 A
7

..
s

I- pacwm. 2- pacu.

JaK/a1aphian) cyB OKHG TypaaH, 6y cys T TepMocTaTaan Kenaaw.
Cucremagaru 6ocuyM TM repMoanektp ManoMerp (62- Basnga tas-
cudura gapanr) sBa U-cudon manomerp 6uaan yauanaum. /1y sa /1,
KONKONJAp WHJIHHAPJAApAan pesepsyapra Moit Tyin6 KeTiinra fiya
KyfAmatl TypaaH.

TampnGa §TRasHIAAN oAU CHCTOMA Hui1an Xasoun Gup Ka-
Aap cypu6 onmu gosum. Xiwso Il oppakyym nacocn Guaan c§puo
oastnajn. H wwneap mugtarn GoenmMin s Yarapripim yuyn
VUL 4 DOPUHON KYMPAK OPKAAH aTMochepa XaBoch KEpHTHAALIL

Kypuamann sxcuepumennn yrkasmura  rafiépaam,  Bomnasriy
BASHATAA KYPUAMIIINE &, 6, 7 xstpaaapiran Gonka Gapua wyum-
pakaapu énuk OFaamn. Dupop uwnamnapaan éxie U-cumon mano-
METPHHHT THPCAKIAPWIAN GUPILALE OPTHKYA GOCHM MORHE KYypH.I-
MaHHHr GoliKa KHCMaapura urapn6 yrkasuG oGopMacanry yuyu
wyngad Kuauo Kyinaauan. §, 6, 7 ympaknap ounk 6yarauga Ky-
puamanuur III pesepsyapnan Golska Xamsma  Kuesmaapuga 60cHM
61p xua Gynany.

AsBano cucreMafau xapo cypu6 oannanu. Byuunr yuyu [ wiy-
pakHu uefiTpan Basuarra kyfinu, cyurpa sca / dopsakyym nacoc-
HH pwira tywupain kepak. 0,5 munytaau xeftuy I, 2, 3 kympaxaap-
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e Gupin-getun oynmt xepak. Cucremaiaru  6ocum TM tepmo-
WICKTP ManloMetph Oujad nasopat Kuan6 rypuaaau. Cucremaaaru
nasoun 6ocum 51072 mm cum. yer. ra  Tywrynda cypub  oauil
Kepax,

Cys GyPHHHUT TeMIepaTypacHHH KepakiW Napakara eTKasuil
YUyn TepMOCTAT Ba MOTOp uuira Tymupuiain. Cyurpa repmocratiu
COBHTHIU YYyll OKap CyB »xymparh ounaaau. «llarpess tymGuaep-
JapH «BBIKIIOYCHO» BasHATHIa Kyiuiaanu. TepMocrat tepMoMeTpH
Kepakau Ttemneparypanu (17—14°C) xypcarrynua KyTtud TypHAa-
au. Bynpan xeliny TeMnepaTypaun aBTOMATHK DaBUILfa JOHMH
cakJ1a6 TYPHLI yuyyH KOHTAKTAM CHMOG TEPMOMETPH HILAATHAAIM,

+ Kountaktin trepmomerpaa cuMjan udopat Gy.iaran Kysragysuai
Kontakt 6yaaan. By cuMm TepMmomeTpra Maxkamjaanray marnnt ép-
AaMujia - I0KOpHra Ba mactra cypuaajil. CHMIHHT YY4H TepMOMeT)-
JAary cuMo0 YCTYHH CHPTHIa TekKay NaHTia peje HIUra Tywiaiu,
By peae TepMocTaTHHHP MCHTHWI CHCTeMacHid {uupaju Ba TepMo-
C14TAArH CYBUHNT TeMNepaTypacH oKap CVB COBHTHWH Tydaitan
nacasan. TepMoMerpiarn cuMol YCTYHHIMHI CATXH macasjid Ba
Bynja CHMHHHT yuu CHMOG cuprHaan axpaaud xoaanun. Bynpa sina
peac HiTab KetHG, TEpMOCTATHHHT HCHTHLI CHCTEMAaCHIM HIOTA T§-
wupanu. Temueparypa ana kyrapuaa Gomaaian. ywnaail xuaud,
TCpMOCTAaTAarn CyYBHHHT TeMIICPATYpPacH XaMMa BakT OUPOp Mab-
JyM TeMneparypa atpoduipa tythO typuaaan. TepMocrataaru cys-
HA UKMJIHHAD Ba pe3epByap KyHAakjaapH OpKaJHl Hacoc Guaai xaft-
Naaajiu. :

TepmocraTaard TeMuépartypa Kepakid KHEMaTHTa 3PHIUTay KOHs
TAKT CHUMHMHT yuu CHMOO yCTYIMra TCTH3HJajiH, JCKHII Gylila YHH
cuMoGnuHr Wuura Kyn Oorupuamaian. «Harpes» TymGaepu Hura
TVIUHpHJAaau. Byugan keliun TeMnepatypa aBTOMaTHK DaBHIIAA JOH-
Mufl TyTHO TYpHJIARH.

I wwaunap wuupars 6ocumun ynuaw. Bapxapop xoaatga I uu-
annap vuppard 6ocum Kyiugarnua 6ysaiu:

P =Py Py (1)

Oy epaa p, — I Ba Il muguuapiapiary MOH caTX/JapHHMHT (G2pKH Ty-
daian xocun Oynapurau GocmM, p, — II muaMpapRary GOCHM.

Py uupr Katramury U-cumon masoMerp €paamupga Vadawagu. Mano-
METPHHHT OHp THpcarujard xaso Gocumu 5-1072 mm cum. ycm. ra Tym-
rymya cypub oguuagu Ba 6 xyMpaxk Ouaan axpartuiagd. Mxxuxud Tap-
cak /I nwmnapra xywmaran. Hunvuaparapia XaM, Madomerpia xam Oup
XHA Mol 6ysagn. Mojinuar  auwmurn py = 0,8 efemd. Il umaunaprarun
GocHM

py= A% )
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(opmysa Oyiinya anukmdasanu, Oy ephard Al = hg— /i, — MaHOMETD |
TH]ICAKIAPHAATH MOH CATX/lapH GalaHIUIMKAAPHHMNT MAHOMET LIKAnacH
OViiMya  anHKJaHrag afupmacy, pPe— cumobunur 13,6 e/ca® ra Tenr
O§Viral 3UUJIHTH.

. GocuM Ky#tujlard Gopmyaafiad TOMHARN:

pr= (b —h) 2, ' (3)

Gy epaa h, Ba /i, — MOHHNHHT OHMPHHYM Ba HKKHHYH LHJIHHADJapHAry
mKananapra Kapa€ TONHAraH catxJjapd Oanawfimxjapn (um Japja).
Ilyuu alitv6 yTamusky, p; ManpHi OyJHIUM XaMm, MmycOaT GyaHiM Xam
MYNKHH. ByFHHHT p OOCHMHHH TOMHMIL YYYH p, Ba P, MHKJAOpJap ai-
reOpank paBHIIAA KYLIMAAZH,

I-mawr
CyBHMHT TYHRMHTHPYBYH GYraapu GOCHMHHM Yaualu

Kypnama taxpuba yTkasuwra Taﬁépnaﬂanu. Kypnamaga 6ocHM
5:10-2 My cum. ycr. ra- erranaad  cyur 5 xympaxkuu énub, 1 Ba 11
WHAMHAPJAPHA aXKPaTHIL Kepax. U- cnMOil MaHOMETPHHHT THPCAK-
Jaapunu 6 XyMpax GHJAAH aKpaTHII Kepak.

Cymrpa 2, 3 Ba / xyMpaKiap GekduTHIAU Ba HACOC TYXTATUIAMH.
1 JHaREAp CYB TYpraH I pcscpsydpra 8 Ba 7. xkympakaap Ounau
Kymaany. Hmmmpnapnam MOl cartxAapu OyTyiiaii Kapop Tton-
ryiia 5 Mubyt kyTuo Typusany. Cys OYFUHMHT Tanjaal OJHUTAN TeM-
neparypagaru 6ocumuiy (1) ¢opMyaanan Tonugans.

Yavauapuu 6axkapu6 6ysaraniail xeinu 8 xympag GexnTiaaju.
1acoc uiira TywHpHaaan. 1 MUHYT KYyTHO Typu6, 5, 2, 3, 1 wympak-
Jap ouMJaad Ba siHa KypHaManuhr xasocuin Gocitnm 510 2 aar cuat
yer. ra tymrynua cypund oaunau.

2- sy
Cys Gysunuur nsorepmuk kentaimusaa 2(V) Goraansnmm yasam

Mawgig Gaskapunuian - ofum  oneresaarn Goens 510 72 s
cus. yer. nan oprug Gyasactirn kepak, Kepagan Goens xocua gli-
apnrapgan cynr 1 sa 11 nnnnegpaapie B acfapax Gisaan axpari
Kepag. 2 Ba J KYMPAKSap OCKHILLLUL, 1G1COC MAa0 Typasepault.
U-cuMoil MaBOMETPINIT THPCAKTAPHING KParulh TYpyBun KyMpakx
¢nny GYJIHILH JO3HM.

Bynman xefinn I unanap st n Gonutaurne Xaxmimn taiun-
Jlaul Kepak, yima XamM cysunnr ryimrrnpysun 6yra G6nnan (80—
100 cx®) tYapupuaniun Kepax. Bywinr yuyn Hoonap nunra nop-
unoi 4 KYMpax OPKAAH 03-03 MHUKAOPAA NABO KIPHTHO TYpHJAAIH,
Unaunap nuura Gup mopuust Xaso Knpurinw yuyn 4 xympaxun 360°
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ra Gypuu kepax. Arap XaBo JKylda Kyn KMPUTHG ro6opuaraH G§JHG,
I nuannappary MOHHHMHT caTXd Tanjaa6 oJMHTaH GYJIHMAAN I0KOpH
KyTapuanG kKerca, Il muaAunAp HUMAarn XaBOHHHT GHPOpP KUCMHHH
cypH6 onnu Kepak. Bynunr yayn I xkympakunu Gekuruu, 3 xKyMpak-
nin 360° ra 6ypum Ba sHa [ XKYMpakHu ouuw Jo3uM. ByHaa xaso-
HHHT O6mp Kucmu I Ba 8 xyMpaknaap opacuaaru ¢asora yragu Ba [
HUJIHHAPAary 60CHM KaMasiu.

Moi#i catxanapuuunr 6ytyHaai Kapop TONHIUH Y4yH 3 MHHYT Ky-
THO TypHIl Kepax. Kepakan XaxM XOCHa Kuauurauagan cynr 8 Ba 7
KYMpaKJapHH OYHLI Ba | LHAHNAD MYHra CyB GYFHHH KHDHTHLI Ke-
pak. CyB OyruHMHF GocHMHY Tydailau UHAMHAPAADAATH MOl caTxJa-
pu cukuiigy. MofiHUHT Gy caTXJapUHH OJNANHFH BA3HSITHI'A €TKA3HIL
yuyn Il umannap wumra KymuMya Xaso KHpHTHAANH, Gynpad cyur
fla caTxjap Kapop Tonrynya (THHYMIYHYa) 3 MHHYT KyTHG TypH/a-
2y, 7 Ba 8 xyMpaxaap Gexuruaany. )

Cyurpa p(V) Gornauviu osvpagu., Appajo 6yF CHRMAaaH, OYHHHT
yayu Il munuunpra xaBo nopuusinaé KupurHaaxH. Xap raa XaBO KH-
PHITAHJaH CYHr 3 MHHYT KyTHO Typusiaau Ba U-CHMOH MaHOMETDHMHP
KypcaTHuliapd Ba HUISHUADAAPAATH MOl CATXNAaDHHHHT /; Ba h, OajaHks
JuKsaph ¢sn0 omvuagu. bByr sramnafiguran (xupra xaxm 10 cM® pan
KayM OyJMacjHru Kepak. -

Cyurpa 6yr kedrafftupuaany, 6ynuur yuyn II nuaingp wuunparn
Xapo nopuusIab cypub oamyanu, xap 6up NOPUHUSA XaBO OJHUTaHAaM
cyur 3 MuHyT KyTHG TypHaaau. XaXKMHHHT Xap OHD ysrapHUIHAAn
cyur U-cuMon MaHOMETPHHHT KypcaTuliaapy Ba Ay Ba /1y MEKZOpAap
-¢3n6 xyhuaaan. 11 nunueap nungaru Xaso 6yTyniaad cypub ogdHTyl-
ra Kauap OYF KenrafTupH/iaBepatH.

TaxputGanu Tamomnab 6yarasnan Keituu 6, 7, 5, 3, 2, 1 xyMpak-
Jap GUPHH-KETHH ounaaiy Ba O6ocum 5:1072 wa cum. ycr. 6yarynua
cHCTCMajan xaBo cypud onwnanu. Cynrpa I, 2, 83 xyMpaxaap €mu-
Jajd, 11acoc, TepMOCTAT Ba BAKYYMMCTD TyXTaTtiiain. Okap cyB jra-
Auran xKympax énuaagd.

Hartmxagapun uimgaw, Yauagl HAaTIXAJMapHnd JKajgsaayap Ba rpa-
duK Kypunxmmia Tacshpiam sixmd. JKaisanaapia /| mwsmmapgard Gyr-
pupr p Gocuu (ma cum. ycm.) Ba pV  rynalitmanmir OyF sramnal
typran V xaxm KuiiMatara Gornaumuid (aa cum. ycm-cau® xucoOHna)
Kypeatwanmu Kepak. TyiimuTnpypun OyFuunr $nyal Tonumran GOCHMH,
TEPMOCTAT/arH TeMiepaTypa Ba Gouwiamrdy V, XaxM ajoxupa Csnarad
6yaume Kepak. ['papuxiappa p(V) sa pV(V) Cornamuuwiap TacBupia-
HILIH JIO3KM,

AJTABHUET
1. M.K Kuxoun, A.K. Kukoun Mojekyrapuas o¢usnka, QH3MAITHS,

1963, V 606, 1| —7-§. .
2. Tepmociatunur TascHdH (Baskdara NnJIoBa KHJIHMHALH).
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56- BASHO A
CYB BYFAAHHUIIA HCCUKJIMTHHHUHI YPTA KUWMATHHH TOMHII

Kepaknu ac6o6 sa matephnaanap: 1) kourak1an TepmeMeTpn Gyaran
TepMocrar, 2) acbo3, 3) 20 aaw 100°C rava Gyarau remueparypasu Yauafizuras
TCPMOMETP.

Mykamauma. ByF xocHn Gy/MI0 HCCHKJIMPH HKKHTa KHCMJZaH HGO-
paT. DHpHHUYM KHCMH — CYIOKJIMKAAH XOCWi OysraH OyFHM KeHraifTHpHIn
Humra capd Oynaguran HCCHMKJIMKAMD. By KHCMH Oyr xocur 6gauiu-
HUHZ mawKy uccuksuel Aeiviald. Arap CYiOKAHK 103 YCTHAA YHMHI
TyiuHTUpYBUH Gyrdruna Oyaca, y xomaa 1 2-moae mopma Gyrnamrasjia
Oyr xocHa OY/IMUIHMHT TALIKM HCCHKJMTH Q; Ta TeHr GyJaju:

Q=pV,—V), (l)

Oy epna p — tylunTHpyBud Gyr Gocumu, V, Ba V, — cyioknuk Ba- Oyr
HHHT' MOJAD XakMJapH.

Byr xocna 6§ANI HCCHKAUTHHUNT GOINKA KHCMHU CYIOKJIHK MOJe-
KyJaJapu OpacHiard TOPTHIUMLI KyunapHHM eHTHWIra capp Gynanu.
by KucMn Oyr xocus 6fautunune udku uccukauey ne6 aransans. By
HCCHKMMK | 2-#04b CYIOKAHK Ba OYFHHHT HYKM 3Hepruanapu dapgura
Tellr.

H3orepMuxk Oyraanum npoueccuia GYF XOCHJ OYJIHILNKHT HYKH
HCCHKJHUTH

Q=g g @

6y epna a-—BaH-nep-quaaﬂbc TeHrJlaMac Hiard Joyamii 6yanG, cys yuyu
yuar uiivata 5,47 2*.amm-moa™* ra teur. | e.moap uuur Gyr Xo-
cHA OYHIL TYAHK HCCHKJIHTH

Q allt =1 p@i=vy. ©®

Kputik  temueparypajan  yaokpokaa cys yuyn V, &V, Macanan
100°C remnepatypaia p — | amm Oynrauga V, = 18 cu¥/moss, V=
= 3.10% cn¥/mons Gynanw. By pasucbasa mukzopaap 100°C jan xuumk
t Temnepatypajapaa Yiuawamu. By Xxoajga Q muar Takpubuii ndomacu
Kyfuaard KypHHHIIAa Oyaamu: : '

Q x—g—l +pV, )
Tewnepatypa oprramia Q xavasiii. AMMO TemnepaTypawunr yHua
Karra Oyamaran AT T wureppaiusa Q MHKZODHH JesIpJH  JOHMH
MHKIOp Je6 xHcolJjaml MyMKHH.
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TepMmojsnaMuKkandnr uxKunAdn Konynnaan Kaanefipon — Knay-
aitye popMynach Keanb yHKazu:
dp _ 1 Q
ar — T V,—V;° )

Oy (opmyna CYIOKIHKHUHT TYHHHTHPYBYH OYFH YuyH p Ba T MHuK-
ncpaap opacuaary GoraanMiUHE Mdoaanaiaun. bus Tekwupaérrait
wapontaa Vo' 3> V| 6yarannnn xuco6bra oau6, Taxmuian Gyuaah
€311 MYMKHH:
dp 1 Q
T Ty (6)
Arap cucTeMaHMHT TeMIlepaTypacH KpUTHK TeMmepaTtypaaail
y30Kla 6§ca, AbHu OYFHMAT 3HYIHTH yhua Katra Gyamaca, y xoaaa

TyEuTHPYBYR OyF yuyH Kaanefipon TenraaMacupan doitaasanim
MYMEKHIL:

pV,y= RT’E . (7)
(6) Ba (7) Tenrsmamagapnau 1 e-moab yuyn

dp _ 1 Qp

T =T RT ®)

MynocaGaTHH TONaMH3. YsrapyBuH.IapHH axpaTu6 Ba Oy Teuraa-
many euul, KyHuZarsuyd TonaMus:

Inp = — 2. +C, 9)

6y epaa C — uurerpatiamt AouMuiicd. (8) rtenrsiamann eunmga Q(T)
6oraanuul sprrOopra osmuuMmand. Dy 3ca TemnepatypadapHunr Q Vpra-
uya MUKAOP OVYnamwran AT TOp HuTEPBaJM yuyHrawa tyrpugnp. Dy Ba-
anpaza Q uccuxauk 20 pman 50° C rasa wdrepBaiia TONHIANH.
Ulyuain xuam6, AT/T < 0,1. Q HMHT TOMHJazMran KuiMaTH TeMllepa-
Typajapuunr 6y Hutepand yuyd Vpraua KufiMat XxcoOnawaan. (9)
dopmyaagan Inp = @ (1/7) rpadukuuur orMajuk Oypyard TaHrencu
Q/R ra Tenr sKkawgurH Kenul uMKaaiu. By TawrencHu annyiab o;ub,
CYIOKTMKHHIT U MOJCKYasp OFUpPAHTH mabaym OVaran xoaza Oyr xo-
CHa ‘GYMMIIHHHET MOASID MCCHKJIHIUHH, WIYHMHTAEK ¢ = Q/u COJHMILITHP-
Ma HCCHKJAMTHHH XHcoDJad TOMHMII MYMKHH,

Kypunmanuur tascudu. Kypuavanynr acocuit xucemn U-cumon
ciMo6an ManoMerpaup (l- pacm). ManoMerpuunr 6up A THpcaru
B cyB peacpByapura Kymuaran. VKkuingH TupcarHHHHL XaBOCH CY-
pn6 onmnran. MaHoMeTp CYBHHMHI TYAMHTHpDYBuH OyFH OOCHMHHH
cuM. yerT. mm xucobGuna yauaiaun. ManomeTp 6uaan pesepsyap TeM-
nepaTypacH Y3rapTHPWJIHIIM MYMKHI  OYaran CyBAd HAMLI HUMra
CoMIHT AL
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Cys OYFHHMHF TeMmepaTypacH TepMOCTAT €pXaMiuflla y3rapTHpH-
aanu. KypuaManunr cxeMach 2- pacMaa keardpuiran. Tepmocrat-
HHHT Y3rapyBYaH TOK TApMOFUJai SHEDrHs OJAajuran 2 HCHTKHYH
Ba / COBHTKHYH — OKap CyB yTaIHraH HJAOH yanu Tpybacu ©op.
Cys 3 MoTop &paamuia apajaliTHpHG Typuiais; wy OWIaH Oupra

r.
. |f
|'- 4
-_—
| ——r
| — b
SHETEIH F
s <HH -TH FA
[ — >} L - 1 ]
——! H el y Q)
i I I I CGERC S i
= T T = -
1- pacat. 2- pacu.

6y Motop Haoll u3au 4 Tpy6Gara cys Gepu6 TypamH; uxon usad 4 Tpy-
6a 5 acbol typran uauiga typaau. Vcutkunuuu €xuo, HCCHE CYBINM
HJAOH H3aH 4 TpybGaxan xa#igam MyMkui, Ac6o6 Typramn manuLiari
CyB WIYNAaH KUJIuO HCHTHIAIH.

TemneparypaHuur ysrapuimn TepMoMerpra Kapal xafig Kinuimia-
xu. AcGoG arpoduaarn cysnnur tremiepatypaci 50°C aan oprvac-
JIHTH Kepax, YyNKH ManoMeT) TeMICpaTypaniur MabiyM HiuTepsa-
nuAa uiaamra Myskanaanuran Gyaan.

TcpMocTaTia KONTAKTIH TCPMOMCTPra yaairau GJIOKIPOBKa pe-
Jecu Gop. Tepmocrataarn teMueparypa 50°C ra erranga pene Hcur-
KMYIUNE 3a1KHPHIH Y3aaH.

TepmocTaThi COBHTHUI YUYII HCHTKHUHH 3alKHPJall aXXpaTiu Ba
I pion naau Tpy6ara cyB 1060pHLI KepaK.

Yavamaap. Taxpudauy Goumnaiifan oJdand ac6od Typran pesep-
ByapRary cyBHHHT TeMneparypacu 20—23°C nan opTHK sMacaurura
HLIOHY XOCHJ KHJIHIL Kepak. Arap CyBHHUT TeMmepatypacu Oadanj
Gyqca, YiUH COBHTHIN Kepak. DYHMHT yuyll TEPMOCTATIHII MOTOPH
IOpPrU3HIafiy Ba TepMOCTATHHHr [ WJIOH M3AH Tpyfacura COBYK CYB
kuprusuaann. Meurxkuy  yuupnd gyhimaran 6yawmu xepak. Ac60o6
Typrail MAHILAArK CyBHMHI TeMpeparypacu 20—23°C ra rtywrauga
KeHHH WJIOH U3nn TpyGara COBYXK CyB KHPHUIMIIH TYXTatdil Ba MO-
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TOPHA TYXT4aTHW Kepak. MCCHKAHK uuepumsicu Tydaiiu pesepsyap-
Jard CyBHMHI TeMNepaTypacH TepMOCTaTRarW TeMmepatypanan Gup
1leua rpaayc opkaja KOJUIIHHY 9bTHOOPra oA J03uM, Ac606 Uuu-
Aary TeMnepatypaHi Ha3opaT KHAHO TYPHIU Y4yH CyBJAH pe3epsyap-
la KyiurMua repMoMerp 6yJaanH. .

Ac6oGun ncura Gowaau yuyn TepMOCTATHUNT «HArpeB» TyMOae-
pHHH yaall Ba MOTOPHH HIUra TYWIHpHI KepaK. Ac606 Typran pesep-
BYapJlary CyB HCHIaHM CapH CyB GYFHIIHHT TeMOeparypacH Ba GOCH-
Munn xap 1—2°C na yava6 typuw so3um. Ac6o6un 50°C temnepa-
Typara xaaap HcHTHI! Kepak. Muwnn tamMomaa6 Gyarasman weiiui
MOTODHH TYXTaTHII Ba «HAarpes» TyMOJAepHHil TOKAAIl Y3HUI Kepak.

Oaunran MabayMoTJapiaH ¢ofiaananub: 1) CyBHHUHT TY{HUTH-
pyBun OyFH OOCHMHHHHF TeMOeparypara Goraandul rpaduriii, SbHY
p(t) rpaduknu acam; 2) In p=¢ (1/T) rpaduk scawr; 3) 6yr xocun
GYMUUIMHHHT COJNHIUTHPMA Ba MOJAAD HCCHKJAMKJAapHHHHT Ypraua
KHAiMaTHHN XUco6aab TONMIU JIO3HM. -

AIABUET
1. . K. Kukoun, A. K. Kuxkoun, Monexyaapuas dusuka, PuamaTrus,
1963, VII 606, 4-§ Ba VIII GoG.

25. g: A, lUltpayd, Mosekyaspuas ¢usuxa, [octexwsaar, 1949, I 606,
3—5-§.

57- BA3H®A
CYIOK A30THHHI BYFJAHHIN HCCUKJIUTHHH VJIHAHL

Kepakan ac6o6 Ba MmatepHaanap: 1) cyok asoruy GyFAauTHPHI YUyH
HIL1A 1 HASANral CTalHoHap Abloap HAMIIM OHJan YHHHM HCHTKUuY, 2) Gyraanrad asot
MHKAODHEH Yavall yuyH HULIATHJIAIMrad KaqauGpianran razoMerp, 3)CyloK asOTHHH
TeMAePATYPaCHEW Vadalija HULIATHJAAZUran KofjenCauHoH TepMmoMeTp, 4) iwloap
UAMIIHAATH UCHTKHUHM 9JeKTP ManGaura Kymuw cxeMacH, 5) cexysiosep, 6) Kysa-
TYBYHIAD TAKaZuraH Myxohe3aiopuH Ky3oiinax,

Ac6o0nunr tascudu. Dy BasugaHUHr Maxcaid CYIOK a30THUHT
GYFJIaHHIL HCCHKJMTHHE Yadawl Ba Oy BasHdanu OaxcapysBumjapHu
CYIOATHPHJIraH rasnap OWjaH HILJIAWAard KCNepuMenT TeXHHKacu-
HHUT KOMAasaapH GHJIal TaHKIITHPALIAND .

Cylox asotuu ¢rou ycTyl ycTura Kysraimac Kuiaub ypuaruaran
(1- pacm) yHua xarra Gyamaran uumaviApuxk FF gploap uauminpan
6yrnautvpuaajd. By mauiuaa Kymyul IOpHTHJAMAarad BepTHKaA HYA
(nojsiocka) 6op, 6y nosockagan Kapal, RAMII HYHAATH CYIOK Ta3lHHT
(Oy epla cylox asoT) CaTXMHH KypHLI MYMKMH. HIuwmmuuHr wyura
Snuk S Meraan ucutkuu Kyiuiaran 6y.au6, 6y HCHTKHULUHHT KOHCTaH-
TaHjan fcajran neykacu Gop. By nedkara siekTp TOKH MeTasLl
TpyOKa HUMAaH YTKasujraim cHMJAapial Kejaju; Meraan Tpyoka
HCNTKHY KOMKYXWHHIT TYTKMuM Xampaup, Jlbioap HMAHWHHUNTC TenacH
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Ke3 KONKOK OusaH Gegutuaran Gyaub, 6y KONKOK WAMLIHUNT TaLlKl
JeBopiapura peauHka OuJaH THPH3 KHCHJAHO ycTHaan cuM Ouaan
ypab xyanaraH. Konxokpna Oup neua Tewnk 6op. Pesuika mnpoGka
6unan GeKHTHIHG KYAHAamHraH OuUp TeWHKIaH METajdl BOPOIKa
OpKaJ® HAnmra cywx asor Kyhuaaan, Mxxunuu Oup TewHkka nafi
KaBiiapJjanuran, Oy Ke3 Halra fbioap MHAMUIHHKM CTO& YyCTHAArd

3
1- nacm.
rasoMerp OumjaH OUDUKTHpaguTan pesunka naflt kuiirniniaan. Yun-
HYM TELIHKKA HCHTKHYHUHT naily KHPrusmaran na yuuir Knpiui xofin

pesHlika MaiRKer GHaan THrH3Aanrai. TEpriuay Teumkka K o 1t e -
CAWHON TEpMONMET]P naity XaM yuura peaunna ypalb THrys
kupruauaran. Kopgeicaunoy TepMOMCTPURNE  HHLTAI TYFPHCHIA
KEHHH ranupudam.

Hbroap uanmn Hunjan OyFaanub unkaérran asor okopHaa aii-
TH6 YTHaran pesunxa nafijlan rasomerpra  yrtamn, [asomerpuuiir
cxeMmacH l- pacMHHNTC 4an KHCMHAaZ keaTHpHarai. asomerp abioap
HAAWIMAErd CYIOKJIHK OyFJaBraHnAa YdKajurad rasliHHT MUKAOpPHH:
yauaian. Manwna Oyraanran CYOKJIHKIHHT MHKIAOPHIH, CYIOKAHK
XaXXMHUHHIT Y3uHM yadawian kypa, ras XaXMdHy yauam Ayau Ou-
JlaH aHuYa aHMK TONMLI MYMKHI, YYHKH CYIOKJHKHHIT SHUJHTH Tas-
puBr spuaurugan 1000 mapraya KarTa.

Kypuamara Oepuiafurail HCCHKJAHK MHKAODHHM HCUTKHYHHHT
KyBBaTth. Oearuiaijs, Oy KYBBAaT HCHTKAY SaIDKHPHTa yaaurad
aMnepMerp Ba BoAbTMeTp Ouwsanm Yasanagd, Mcurtkuura saexrp

19 <dusuxkajau npaKTHKYM
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sueprisien kyuaandiwn 10 6 yaMacuaary akKyMyaaTopaan KeaajM.

Hlyngail Knau6, Gyrimanran  CyOKJIHKHHUT —ra3oMeTpAars ras

NKMUINE §AYalInaN TONHATAl MHKIOPHHHM Ba MCHTKMY OpKaJu Ge-

prarair IICCHKJIMK MHUKIOPMHH GHJATAN  X04Ja, Kbloap HAHIIKIATH

CYIOITHPHATAN Ta3HANT OGYFJAQUHII HCCHKJAHTHHYA TOMUW

MyMKHn. Arap GYENaHHIU HCCHKIHTHHM A 6ujaan Gearunacax, Kypa-
MH3KI:

0,24 Ut 0,24 [URT?
A= = , )]
m PV

Gynaarns [ — ucutkuunary Tok, U — HCUTKHYAA KyWIaHMUl TYLIHUIH,
{ — ucuTHiL BakTH; Oy dopMysaara kKupyBuH GoliKa KaTTaaMKAAp,
YYHONYH: p — razoMerpaara” rasz GocuMH, V — rasomerpiary ras
XQXKMH, |4 — FazvHNT MOAEKYASAP OFUPIHTH, R — yHHBEpCaJa ras goH-
muiicy, T — rasuunr abcoioT TeMmnepatypacu — GyFaaliral  cyiok-
JUKHHIT MaccacH Ouaain 60FMHK MHUKAOpJapIHp.

Byraanuiu uccuxaury temmeparypara GOFAHK, WYHMHT yuyu Gy
WCCHK/IMKIIM Yiuall HAaTHXACH YHHHT Kalich TeMmepatypafa yauaH-
ragaurura 6oraug. CyloK asoTHMNT TCMmepaTypacCHIiH ra3 TepMo-
MeTpH OHJAH, 3JCKTP KapPWHIHK TEPMOMETPH — TepMOdjaeMenTt 6u-
Jlafl Ba myJaapra yxwawaap Ouaan yauaur MymKHIL By Basudana
KOHJAeHCAaUHOH TCPMOMETD HINJATWIAAH. YUHUT HULIALI
npruuunu Kyfiniarnya.

Asotnnur Kafinawr TemMnepaTypacHUM Yauam yuyH,
TO3a CYIOKJIHKBMHT TYHMHTan Oyruluir 3JacTHKJIHIH TeMIepaTypa-
HuUr 6Mp KMAMATAN QyHKUHsCH OYaa/H, aefijiurad GH3UK KOlyHaau
doinananunand. [Aboap HAMHIMHHIT RUHra KOHCHCALMON TCPMO-
MCTPHHUT KaBak wmuma mapuacn A (1- pacMra Kapanr) Tyuupuia-
Iu; Oy wapua rascuMon asor 6uaaH Tyaiupuiaran 6yau6, B maro-.
MeTpra repMerik Kywmuaran. Manwnsy cylok asorra ryaaupaérranjia
A fuapuaHHuT HYHNArd ra3cMMOH a30T KHCMall KOHAElCallHsaanaiu
Ba MAaUOMeTp Wy TeMmeparypajar? TYAHHUTHPYBYH GYFHHHT 3jac-
THKJAHTHHH Kypcatu6 Typaau. ManoMerpHudr mana my nafitaary
KYpCaTHUWIMNA Ba YHHHI OUHK YuYHAard 6apoMeTpHK 60CHMIM GHirad
X0/i1a a30T OGYFMHMHI XaKUKHIl 3JaCTHKJIHTHHH TONHII MYMKHH;
KONIEHCAUMSJAUTaH CYIOKAMK TEMIEpaTypacuiy KafBajjad SKu
T uuHr p ra GOFIAHUMILUIHK KYpcaTyBuH Teruintu (acGobra Kywnmya
KMaunran) rpagukpan ¢oiinasannd tonud, wy OugaH HMARWAATH
A30THHNIT TEMNEpPAaTYPacUliu TOMUII MYMKHH.

Yauamwaap, [Apioap uaumWHral XaKMUHHHT YYIaH HKKH KHCMHTa-

*

! Cylox as0T Basudatd CaxapysiH CTYIeHTJapra yuua xartd Gfamarau metasa
Ap10ap pauuBAa Gepunand. FF nbioap wanun Gexocfan €pHanb ketranaa yuub kera-
JIrai WHWa CHHUKJIapHaan acGo6 OHJIan HIUJOBYHJIAPHH SXTHET XHAHLI Makcajuxra,
Gy rnaMmny naacrMaccajal kuauurad waddod Fusodra coaub m"/nm:map. IrenepH-
MCHTHH GaapHWAA XKyAa XaM 9XTHET 6y.uil B2 MyXoha3a/noBuH KY3ohHaK 7TaKHG
QAU Kepak.
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ua BOPOHKalaH CYWK asoT Kyilunaan. DBup neua munyr yrrangan
cyur, s'bHM MAMLI HYMIATH a30THHUT GyFJjanHll mpoueccH 6apkapop-
Jamrau, Taxpuba KWJIMIILAa KHPHIUIUI MyMKHH. ABBaJO HCHTKHY
HwjaaMah Typrapaa, TaOMuil y3aTHJA4AMran  HCCHKJAHK XHCOGHTA
Oyraauran a3oTHHUHT MHKAODM TOmMAadi. Byunnr yuyu, oannu yhca
upkuG Typran ra3cHMOHN a30THHHT OKMMH yu iiyanan K xyMpax op-
kanyn C rasometpra 06opuaagy Ba 10—13 smunyraa 6yraauran asor-
HUHT XaXMu rasoMerprunr D wkanaceian ronnaany. Cyurpa ncur-
KHura Tok 106opu0 Ba YHRArm TOK MHKIOpHHHM yaraprupmail {0,5 a)
TypuO, yaHya BakT HuMAa OYFJIaHTAH a30THHHT XaXXKMU TOHHAANH.

Uxrkana taxpuba raama-ran 2—3 maprajan TaxpopJianali.
Byuga xap raa aMiepMeTpHHHT Ba BOJILTMETPHHHI KYpCaTHLLIApH
B ManoMeTpHHHT K{pcaTHIUNapH OHnan OMp BaKTRA KaHa KHJAHHALH.
Hcutnaranga Ba ucHUTHAMaranjga OyrJauran asoT XaXXKMJIapHHHHT
dapkura Kapad uCHTKHY 6epa€TraH HCCHKJIMKHANT TABLCHPH OCTHIA
6yFaanral asoTHHHT XaXMHu Tonuaa1y. [asomerpaaru XdxMm HKana-
CHHHIT KYpcaTHIWapH, ra3oMeTpaart Cysian MaHomerpuunr! xypca-
THIIAAPH Ba TasHHUC TeMmepaTypacH XHcoOra oaunn6, Oyraanno
KeTran asoTHHUr Maccacy Tonuaanu. BepuiaTran MCCHKAUK XHCOO-
526 YAKWIMG, CYIOK a30THUHT KONAEHCAUMON? TepMOMETp KypcaTa-
Auran TeMnepaTtypaparu Oyraandm vccHgaura (1) dopmynagan rto-
nunajH.

AIJABUET

1. B.A W rpayd, Mosekyaspuas ¢usuka, Focrexnspar, 1949,
9. Cnenpaapuiil dH3nuecknit npakTHKYN nog perakuuell . B. Counaxa, Il 1,
Tocrexusaar, 1945, 111 Gyanm.

58- BAJH QA

KATTHK XHCMW/IA HKKHHUMH TYP DASABHR Y rHUHIRNT
TELMIEPATYPACHIHH AHHKNAIN

Kepakauwacho6 pa matepuanaap: 1) actob, 2) repuonapa, 3) curime
JIAQHH 5’mu:uu K)‘mpurn.

Mykaaanma. By NIHHHT MAKCAAN KA1k MUCMAQ  (asaBuil
YTHWHNNS TEMIEPATYPACHHI attKAalANp. Karring XonaTaars Moa-
Aa Xap Xud KpucTaada MoAdQHKauuanapra moc 6yaran xap xna ¢a-
sa1apuda 6yaazu. Dy xommca noaumopgpusm pe6 avasramn. Karruig

1 TasoMeTpAa YHHHT KANTNOFHHHHT OFHDPJULH Xueolura Xocu Oyaajnran  opriK-
ya GocuM MaBxyj. Dy GocumuH rasomeTpra GHpUKiIspuaran cynin /: manomerp Guaau
Yayam MyMKFH.

2 Kongeucauuos TEPMOMETPIHD KaauGpaawl “un3urn  FasjoMmeThunnr ¢uHra ocu6
Kyfinaran Gynanm.
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292 MOJEKYJISIP GH3UKA

AHCMIDIHT KPHCTAMT X0AaTH MOAAa aTOMJapUIMHT Mya#si cHMMeT-
pis OGiusan kofinaliviiy OpKaau XapakTepaanajiu. Mopaanunr gu-
UK Xoccanapi YUHHT TYSHJIHUIATA OOFNMK OVJAranm y4yH, afinm Oup
MaUla Xap XHJ KPHCTAJI XoJaTia Gyarannaa xoccasapu xap xu.di
O UL KepaKAUTH PaBanInp.

Manaymky, Myaiisn wapouraa mMozaa 6up ¢dasagan Gowxa Gup
(hasara yra osagu. Bynaa wynpalt yrumiap 6yJaanuky, yaapaa Moa-
JLAlMHT COJMMIUTHPMA XamkMH, GHHOOAPHH, YHUUT 3UUJHTH Y3rapapu.
Dyiaaf §rumaapia HCCHKINK I0THIAAH €KH YHKapHaaAn Ba Gyupai
yruuaap 6upunuu Typ asasuld jruwasap e atazaid. DByupa#
yrHllIapra Mucoll KHAMOG 3pHII Ba OYFJAHMINUH, S'BUH MOJAJAHHIT
KaTTHK (pazanan CyloK Ba rascuMol ¢asara yTHUWHHH MHCOJX KUAnG
KeJITHPUIL MYMKHIL KaTTHK XHCMaaplarw ysrapumiapaa xaM Ou-
puHuH Typ YTHHLIAD OYanuwin MyMKHH (MacasdaH, OJTHHTYTYPTHHITD
poMO6 MOIH(UKANHAIAH MOHOKJIMH MoAn(pHKauusra yTuwiu Gyura
mucoa 6yaaan). Kpucrana CTpyKTypaHHUI CHMMETpHACH 6y X014
HXTHEPHT paBHILIA Y3rapuliu, sS’BHH EKH nacalulud, éku KyTapuian-
HIH MyMKHH. Bupunun typ Qasabuil yTHmIap TepMOAXAIAMHKANMIT
HKKHHYM KOHYNHMHHHT Oepocura natumxack Oyaran Kaanefipon—
Ksaysuyc Tedraamacu 6uaain udogananand,

Dazapiii FTHHITApUUHT  OGOUWIKA TYPH — uKKUHuL TYp YTuwaap
xax Gop. Bynpai yrumiapia MOAAAINHE HUKH CTPYKTYDACH COJHLI-
1MpMa XaxXM ysrapmaiauran rapsia ysrapaad. Byuna#t yruwaapna,
OunoGapun, yruin uccugaury ovamaiian, Ulynpan xuau6, 6Gupuiun
TYp yTHLILIapja COJMHIUTHPMA XAXKM Ba HUKH 3Ueprust YTHII HYKTa-
culla cakpad ysrapranu Xoana, HKKHHYM Typ YrtHuLlapia 6y Muk-
popaap ysaykcus 6ynau6 xoaaian. Mkxunum typ dasasuit yruwaa
MOAAAHHHT HCCHKJIHK CHFUMH, CHKHAYBYAIINIH, YH3UKHI KeHraliull
Kos(dpuuuentn Ba Katop Golika Muxiaopsap cakpab ysrapaau. Iap-
4R aTOMJap opacHjary MacodaJapHy XapakTepJaoBuUd Y.I4oBJaap y3-
JYKCH3 ysrapcaza, CTPYKTypalHNUI CHMMETPHACH cagpal ysrapajgd.
Kpucrama cCHMMETPHACHIHIT acTa-CeKHH Y3TapuIld MYMKHH 3Mac,
YYHKH CUMMCTPHSUHNT MaBbJayM dJdeMceHTAapu ¢ 6yauwu éku Gyamac-
Jaury MyMxui. Mkkunun typ ¢asasnil yTuwnaapia oiartia teMmnepa-
Typa KyTapUarauja CTpyKTyPaHUHI CHMMETDHSCH KyTapHiagH.

Bupnnuu Ba MKKkHHYE Typ (asaBuil yrHILJapuuar 1yKrajgapy
p, T TexrHEIHKAa MKKMTA (Pa3aduHl MyBO3aHaT X0J4aTHTa MOC KeJa-
puran ¢asasuil YTHILIAPHRET 3TPU uUHM3MKIapuHH Gepaau. Bupunuu
Typ hasaBuil YTHII HYKTaCHAa MOAAAHHNT MKKaga ¢asacd Mysosa-
HaT xXosnaria Oyanmwn Mymxun., Mkxkuuuu typ yruwnapaa tahnn o-
cHM Ba TeMIeparypala MOLIaHHNT HKKajda ¢aszacu Oupaaiind ke-
taan. Urxuuun typ daszapuiil yTHuaap srpu uH3HKJIAPHUHHT HyKTa-
napu A-nykraaap €xu Kropu wsyxrasapu ped aranagy.  HMkrunuu
Tvp hasaBuit YTHILIAPHHNT STPH UH3HKAAPH GHPHIYH TYD YTHULIAp-
IMHT 3TPH YH3HMKJapHra CHVIMKKHHA yTaju. JrpH 4M3HKAa GHPUHUM
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88. HKKHHUH TYP @A3ABIIR YJTHIU TEMNEPATYPACHHH AHUKJAII 9203

Ba HKKMHYM Typ YTHLIIapHH axpaTtnG TypyBun NykTa Kropurune
Kputuk Hyxtacu ne6 arasaju. By nyxranuur skuuuga GUpHHYM Ba
HKKMHYH TYp YTHmIap opacupars ¢gapy xyaa kuukunagnp. Mkxa-
Hu¥ Typ das3apHi YTHIUra TeMHPHHHT ¢eppoMariiit Xoaartnai napa-
MalllHT XoJarra yrumu mucon 6yaa oaann. Wynn aifith6 yruin ke-
pakKH, MKKHIYH Typ (pa3aBHi Yyruumjiapun Tascu(paalb Oepaauran
TY.1MK nasapus xo3upua fyK.

@aszavuil YTHII TeMnepaTypacHiy Taxpnbaia TOMHII yuyn YTuul
TeMOepaTypacuaa cakpa® ysrapajurad xap Kaugail MHKIOPHHHF
(MCCHKJNK CHFHUMHU Cp, QHIIEKTPHK CHHIJIMPYBUAHJAMK & Ba Golika-
JAPHENT) TeMmepatypara Goraannmugan dofiasaduml MyMKHH, By
sasudana ceeHerosaeKkTpuxaap cungura mancy6 6yaran 6apust tH-
tagataatu (BaTiO;) dazaBnit yTHWHAHT TeMIepaTypacH TONHJAAAHK.
IOxopn Temneparypanapaa 6y mMoana xyGCHMOH 3JeMeHTap siueika-
AH KPHCTAJAN cTpyKTypara sra (l- pacM, a). KyGuunr yusapupa Ra
Foliapy, €kaapuuunr Mapkasyjia O HoHJapH, KyGIHIr Mapkashuia
Ti nonn typaau. Houaap opacuizaru GOFAaHMII 3JCKTPOCTATHK Xa-
paxtepia 6ynanu.

O roHaapuAan TY3WIraH OKTA3APHUUT HUKIA TYpPra# KHUHKDOK
Yauaman Ti noHu MabaAyM Kapaxana 3pKHil Kyya ojajin. Auua 10Ko-
pu TeMncparypatiapaa KyOHHAT MapKasd THTaH HOHM y4yll TYpryd
MYBO3anaT BasHsATH XHco6Jamall, DBy BasudT motesuyaln sHeprus-
HHNT MuuuMyM OGyauwiura Moc Keaaan. TeMnepaTtypa nacaiiraijaa
Ti HOHHHHEP TYPFyH MYBO3aHAT Ba3HATH KHCJIOPOA HOWAAPMILLIT
GuTTacura TOMOH CHJUKNIAH, aMMO YHHHI KaHCH TOMOITa CHAXHIIN-

HUHD 3XTHMOIH 6up xuiaup. Ti wonuuunr  cwnkminn 0,1 A taprubn-
Aard MHKI0DIHD.

Ti HONMHMAT CHAKMUIM HATHMXACHAA XOCH OFIaM WICKTp MO-
MEHT KYIINM fyefikadapjiari Hondapra Tabenp kypearvain. Bynuur
faTHRacHaa 3ca MojUta Ya-yamtan Kyroaanaan Ti noun KyG6 map-
Kasuaan CHMDKHEANAA CTPYKTYPa Y3uunnue Oahin CIHMMeTPus 3Je-
MENTIapHIH (MACAIAN, YUHIN TapTHOAN CHMMeTpis VIR, CHM-
METpHA MapKasiun) Gupianura iyKovau pa crpyRrypa Ky6 wakian-
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Mai Terparonadn maxara yTa6 Konaau. By nykTa MKKHnu™ TYp daza-
BiMi §THwra éxku ynra axun 6yaray Gupuuud Typ ¢asasuhi Yrumra
Moc kenajn. Bapuit THTanaTHMur YTl HyKTacH SKHHHAA CTPYKTY-
pauy penTtreHorpagpuk TeKWIHpHILIAp LIy HapcaHH KypcaTamHxi,
yTHIN BaKTHAA YEHKAHHNT XaXKMH ACApau yarapmahan. slwefikauunr
yauamaapu Ti HOHHHHHT CH/DKHMII HYHAJHMIUINAA OPTagH Ba KoJTall
KKK fynaauwga kamasgu. Myunpat gxuan6, dasasufi §Tum Temne-
paTypacnia suefKaHMHT WAakJH y3rapasd. Ky6 manxapa suau Ter-
paronaja namxapa 6yau6 koaaau (1 Ba 2- pacmaap, a Ba 6). Byunait
yrumnna auefika yauaMaapHUMHI Y3rapuilu 3- pacMAa Kypcartuarail.
Hamynanusr teMneparypacH yTHIl HyKTacura Kajgap Kkamaiiranjga
KyOHHUT Qo KUppacu o3rHia Kamaajan. Pasasult ytumpan xefiuy
fuefika mapamerpaapuiaH 6upu (¢ macoda) opra 6oinnaimu, Ko.-
rain ukkurach (a macodasap) sca xamaanH. AMMO YTHIU HyKTackHAaa
syefikanunr V xaxxkmu amMaana yarapmaiign. 3

daszasuil yTuin TeMnepatypacu sikuniuaa Ti nounapu yaaapHuuHT
MyBo3alar BasuATiapHiia 3aud ywaad rypuaanu. Bunobapun, raiu-
KH Maigon 6yaran xoaja yJjap y3JapHHHHT MYBO3aHaT Ba3HATHAH
OCOHTHHA CHKHAAM; 6ynaa KyusaH KyTOaawum nafimo 6yaAangd, ne-
Mak, (asaBuit YTHII HYKTACH AKHHHAA e JM3JEKTPHK CHITAHPYBYaH-
JHK YN OpTHO KEeTHHIY KepaK. e NHHT OPTTraHJHTHHH nafiKawl yuyH
[1aCTHHK4JMAPH opacHla GapHH THTAHATH KaTaamu Ky#duaray xops
NAEHCATOPHHUIIT CHFAMH YJ9anand.

Hlyun afiTu6 §THII KepaKkH, CErHETOSJEKTPHKIADHUHT JUIICKT-
PHK CHHTOUDYBUYAHJANTH MHKAODH HaMyHa KYAHAraH TalUKH 3JEKTp
MaNHJMOHMHHHT KyUYJdaHIaHJHIH KaTTaJgurHra xaM GofaHK Gynann. da-
3aBHH VTN coOXacupaa e UMHT KufiMatn Gab3u Moimaaapma 10—20
Mapra Ba OYHZan Kynpok ysrapann.

Ac6o6 Ba yauawmnvur tascudu. By Basudana daszasuft yrum-
HHHF TeMnepaTypacu Gapuil THTAHATHMHT NOJHKPHCTANT HaMyHacH
Y9YH [AH3JEKTPUK CHHTIMDYBUYAINVIHKHUNL TeMIeparypara GOFIaHH-
uinra xapa6 ronuaany. Xap Xuja HaMyHanapia 6ab3u apasiauManap
67ammn Tydaiiy ¢pasaBrit YTHILAAPHHHT TeMIepaTypadgapu Oup-Gu-
puaau ¢apk Kuaanm.
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Basntpana umaartusaanran Kypudiama 4- pacMAa CcxeMaTHK pa-
nuiaa racsupaanrail. CHpPTH KyMylWlJaauran sicCH LAJIHHAD LIAKAH-
iarn ! TexwupuaagHrau HaMmyua unnun tpybkanapra ypnatuarai
2 XKes muexaap opacura Kucuiaaan., Opacura TekwnMpHaagurai Ha-
Myila Kyinarad guckaap Basudany Oamapiilaa CHFHMH YiauyanaiH-
ran xonugencatop 6yaaau. Konpencarop 3 neub vumra KyAuJaHLIH
MyMKul. By HCUHMHT HCHTHJAWLIK

HCUTKHY uyJFaMM 3aHXKHpHIa yJaa- 73
gaxural amnepMerp OuJaH nasopar ¢
Kuan6 typuaagy. [leub sankupHuaa- § W
I' TOKHM {3rapTupu6 yHHHT TeMmne- s
parypacuny y3rapTHpuUIl MYMKHIL gg.w/ , »
Hamynanuur  TeMmmepaTypacH §§ (7 T— 2, (%Y
TepMonapa épnaMuja TONHJAAlH. SR o
4 TepMmonapaundr naliBanjaapuaaln §‘§~
GupH KONAEHCATOPHUHT XKe3 AHC- Sx 399 5
KAra ypuaTHaray, HKKHIuM Uai- A*
eMmepaTtypacu sca yi &
BallIUHHNF TEMIIepaTyp y & Wr——

TeMmepaTypachaan Kuiub Typuia-
oy, KonaeHcaTOpHHHF CHFUMH ¥3-
rapyByal TOK KYNPHTH TPHIIHIH
6usan MmioBun GHpop ac6ob €p-
paMujaa yauannuy MyMkai (11 Tom-
narn 93- Basudara Kapanr).

Curnmnn ¢asaBuii yTHII coxa-

cupa yavampa Ba acOGoOHHHr Oup
VAvam zAManasoHujgan OOUIKACHTa
yTHwl 3apyp Oyarasna CHFUMHHHT
TomMAran Kufmartiaapu cakpab ¥s3-
rapuiin MyMkun. By yarapum mna-
nasoHqadp ysraptTHpuJarasjia namy-
Hara OepHaajgHran Kywlanil atia
yarapumn tygailin xocHa 6yaaiu.
Curumunnr Oynpail caxkpa6 yara-
pHIUH KYWNN Znanasougapia Max- 4- paca.
cyc rauaal oaunran temneparypa-
Ja MabayM CHFBMuN $uuanl Ba  Kefiuurn Ysvamiapra  TCCHULTH
TysaTManap KHpHTHII iiyan Guaan Xpcobra OJHHHWH MYMKHH. Ac-
Go61H CHFUM Yaualja HinnaThin Koljaaapi Guaan Mmaxcyc taBcud-
ra xapa6 TanHIIMG YHKHIL J1O31M.

Humn Gaxkapuiiaa tekiunpusaérran namyna gyitnaran xougen-
CATOPIMHT CHFHMH Yl Temnepartypacujan ToptH6 ¢dasaBuii yruul
COXAacH KypHllaguran TreMucpartypagapraua (kyanauuaaérran ua-
mynara xapa6 120—200°C vamacupa) 6yarau xap xHj TeMIepartypa-
Japaa yauapapy.

www.ziyouz.com kutubxonasi



296 MOJERYJIAP SUSUKA

TTeub samknpuaa TOK Ky4HllM OWHMPHG G6YaAraufan KeilHH TeM-
nepatypanuur SINCH KHAMAaTH Kapop TONryHuya 6Hp 03 BAKT KyTHO
TypHut JosuM. CHFHMHH TeMnepatypa Kapop TORraHm BaKTAaruua
Yauaw nosum. Pasasuit JTHI coxacuia Yauawlaapuy TeMnepartypa-
MNP KHYHK-KHYHK HHTepBaJdapuia Oaxapuil Makcaiara MYyBoO-
¢puxanp.

Hw natuxanapu yauam xaasaniapy Ba KOHAEHCATOP CHFUMH-
HUNT TeMneparypara GOFJaudll Tpa¢urd TapsHia TacBUpPJIaHMLIH

JiosuMm. By rpaguk ¢asasuit yTum TemmepaTypacHHH aiuKJalira
nMKon Oepany.

AJJABVIET

LJL I JManpay, A U, Axneasep, E.M. Jludmun, Kype ofmeft dusu-
Ky, MexXaH¥ka M Monekysapuas ¢usuka, «Hayka», 1965, 74- §, 216 — 220- 6etaap.

2. K. Kukonn, A K., Knkouy, Mogexysspuas (pusnka, dusmarrus,
1963, 462 — 464- Getaap.

3. C.T. Kanamnuxon, Onexrtpuuccrso, duamarrus, 1964, 56§, 116 —
119- GeTnap. ‘
KYIMMYA AIABULT

4. JLO. Jlanaay, E.M.Jludmuu, Cratucinaccrast ¢usuka, GuaMarTrhs,
1964, 137-§, 501 — 506- Getsap.

59- BABHQA
XABOHMHI HAMJIMTHHH TONUI

Myxananma, ArmMocdepa xaBocHna GUpPoOp MHKAOP CyB GyFu Gy-
aajan. by 6yruuHr MUKIOPH a0GCcoMIOT KHEMAT XHXaTHLaH XaM, Tyiu-
HHLI lapaXXacH JKHXaTHUAAH XaM y3rapHillH MyMKHH, GyJap abcoaror
Ba HucOufl HamAux OGunay xapaxrepjanapnd. By Basudanu Gaxa-
PHIIAAN M2aKCaA — YIIa MHKAODJApHH aHHKAAUIIHD. ~

A6comor nammuk — 1 #® xaBojaru cyB OYFMHMHT TpamMmiap Gunan
xHcoGnanaguran Muknopuaup. Temneparypa 0°C Ba Gocum 760 mm cum.
ycem. 6yaranga 1 m® Kypyk xasouunr orupaurn 1293 I ra renr.
Temneparypa £°C Ba GocuM p ma cum. ycm Oyaranga 1 u3 xasosnur
orupsmrH, KJanefipon TeHr.1amacura acocas: :

1203 p
I Fat 7_6-0[‘
6ynamm, Gymnpard o = 27%——xasornmr keurafiumn  kosdduunenty. Cys

OyFuHUHE YHUHT Owsan Oupfaii GocuM Ba OMp XMa TeMmeparypajary
XaBOHMNT suuanrura HncGatad osmuran suunury 0,622 ra rtewr. Knanefi-
pon TenrjaMacHHu cyB OyrFura xaMm TaTOMK s1cak (Oy Temrsiamanu ¢a-
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KaT TYHAHWID XOjaTHjaH y3oK Oyaran Oyerrarmsa TatOBK 3THIN MyM-
KiH), CyB OyFHHUHT | % MHUIL OFHPJHTH ¢:

_1293.0622 p p
=m0 T¥a— 00w M

6yananu. Arap cys GYFHHHHT 3/1aCTHKAUCH (nmapu#an GOCHM) MabiyM
Syaca, 6y uponaaan dofigasannld XaBoHHHT abCOIOT HAMIUTUHH TO-
THI MyMKHH.

(1) dopmynanan kypunuu6 TypuGaAHKY, { KHYHK 6yaraHna abco-
JIOT HaMJAUKHHHT ¢ MHKJIODH COll XKHUXATAaH CyB OYFHHHHT p 3ja-
CTHKAMTHAAH KaM Gapk KuaaiaH, WIYHHHT y4yn cyB OYFHHHHT 37a-
CTHKJUTHHH a6COAI0T HAMJHK Ae6 aTall Ba YHH CHUMOO YCTYHHHHUHT
MuaauMeTpaapuaa adopasain Kadya KHIHHTaH.

HucOuit naMauk Kyiinaary udomagan Tonananu:

6ynnarn P — temnepatypa ! Gyaranaa (asoun TYAHHTHPYBYH OyF-
HUHT 3JacTHRANCN, [demak, nucOHil  nHaMJlIK XaBonHHT cyB OyPura
Kauuajuk TYiHHran ucniy Guaanpann.

XaBoHnur naMaurn & WyApHHT HYKTACHHH TONHII YCYJAH GuJaal
€KH NCHXOMETPHK ycy/a Ouaan TOnMAaxH; XaBOHUHT HAMJHTHHH TO-
MUILBHHT HKKajga YCYJAuJa XaM Kajasaj MabiyMoraapupau ¢ohnga-
AaupnanH,

1- matuy
Hamiaukhy WyApHAr HyKTacura xapa0 aHukJam

Kepakau ac600 Ba Mmatepuaaaap: l) repmoMerpan rirpoverp, 2) o1-
THUPYTYPT SDBpH, 3) KayuyyKJay sCajirail HeK. :

Ac6oGuunr Tascudn Ba yavawaap. Xasonars cyB 6yFH TylHua-
aurangary, sipii 6y Oyr coBuTHATan Gupop cHptra §THpHO Xolgen-
caunanana Gownaliauranaary remneparypa WyApHAT HyKTacy Jeiu-
naii.

JlaMGpexXTHIHE THIPOMETPY 31T COMJIa KOHAEHCAUHOH THIPOMETP
xucobaauanyu. By ac6o6 (1- pacm) Tarankka ypuartwaran LHJIHHAD
waxauaars A Meraan nanwmaan nGopar. HMawwunur O6mp ToMonu
CHATHKIauu6, atpodura xyaan wyuaail cuanny B Xanakalun HCCHK-
JMK YTKasMafiauran Matepuan yerijaa ypuatnaran. Hanmnunr 6ut-
ta C rewnry, ukkura D sa £ narpy6orn Gop. Hanwra C tewnxkaan
oATUHIYTYPT 3dupH Kyiinnanu, Oynjsan Cynur TewIHKKa TePMOMETPJIH
TEKHH THKHJAaAH. D naTpy6oKKa 110K} Pe3nia WJAHr KHATH3UArau
6yau6, 6y wmanraai sgup opKkaan Xaso pamaanani. Odup Gyrura
apanawraH xaso L natpyGok opkaau unkand. (ddup Oyru yhra
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YHKHO KeTMacauru yuyn, E maTpyGoKIaH 4HKA€rral XaBoitH cymwiit
6aHKa OpKaJau YTKa3uII TAaBCHs STHJAAJHU.)

XaBo yrTkasuarauga >¢up Oyraaiiafu, TeMnepaTtypacd macasu,

HAHL COBUAAH. ByHHUr HaTHXKAaCHAa HAMIIHHNT CHIMK/IAHTall TOMO-
uuna atpodnarn xasoga GyJran cys Oyruaan WynapHEr xocua GjJa
Gownainu. AcGobuu wyHgai ypua- : ’
THII KEPAaKKH, CHJAJNHKJIAHFall TOMO-
114 Ba XaJaka sfixuix épuraaran 6y.-
cun. [yapunr nafpo 6yaum nat-
THHHM  CHAJMKJIAHTAH  TOMOHITHIIT
(xaakara nucGarall) xupasaliniiy-
ra kapaG OMaAMII MYMKHIL

ACOOOHUHT CUTHK/JAHTAH TOMOHH
xupanamia Gomwdran £, Temfeparypa-
1K TepMoMeTpra Kapa® HMKOH OOpuua
ANVKPOK TOMMII J103uM. XaBO OKHMMH
KaMaiiTupuans, wyapuHr [yKomagu-
rapjaru {, Temneparypa GearujaHagu.
t, Ba {3 TeMmieparypasap KamuAa yd
Maprajan tomwiagu. Tomuaran Mug-
JIOpNApHUHI ¥pTa KUfiMaTHHH fu 1Y A-
PHHT HYKTacH e Kalysa KuNHHAIH.
Minnaérran kuwguuar nagack  ac-
606 arpoduaard HAMAMKKA TabCHP
KYPCATHIIVHHHT O/JHHH OJIMII Kepak.

19- xanaBannan ¢oigananud, fuw
HUNT KuHAvartura kapad abcomior Hau-
JHK KHAMATH, yii TeMIepaTypacHHHHT
¢t kuiimaTHra kapalb TYHHHTHPYBIM CYB
OyrIapuHUHT OOCHMH aHUKJIaHaH. By
MHKAOpAapHH Ouiras Xonia HuCOMH Hamauk Kuiimatn (2) dopmy.iaian
aHHKJIaHaAH,

1- pacwm.

2- maw

Hamaukua 31ekTp rurpomMeTpu &paamuia
WYAPHHT HYKTacura Kapad awvkaaw

DjIeKTp TUrPOMeTPHHUNT uaaw npunuuny JlamGpext rurpoye-
TPHHMHT WAL IPUILHIU Guiaall OHp XK. DJIEKTP THTPOMETPHIHID
tapku mynnaH HOOpaTKH, yuja teMmmepartypanu sduphunr Gyraa-
HHMIIL ATHXKAcHAa sMac, Gajiku ApuM yTKasruuiaapjaru lleabThe
sthpexTn Tydahau nacaliTupuaani.

SAEKTP THTPOMETPHHHMIL CXeMaCH 2- pacMAa KeaTHpHAral. YHuur
3AIKHPHra HKKuTa A Ba B sApHM YTKa3ruy 3JeMeuT yJaHras. 3al-
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XKHUPAAN TOK §THO Typranjia 3JeMCHTJIAPHUIT GHP X yuJIapHAa HCCHK-
JIHK JOTHJAH, aiilil BAKTAA HXKHNYH § y4jJapuja HCCHKJIHK a)kpasa-
. by yuaapnu copuru yuyn yaapra C paguartopaap GHpHKTHPHI-
ran. Cosutwiagwrau naiiBanara £ MHC UMAHHAP OHPHKTHPUJIraH

€yaub, ynuur TepMoMerp Kyiiuaaanran Teiunurd 6op.
X yujsap 3aHXHUpAATH TOKHHUT
Myalisin fiyiraanmiyaarana cosHiIy.
] A Wyuunr yuyn  acGOGUHMHT KMPHLI
KJcMManapura, LITeKKepJapra Ba
Or poseTkara «+>» Ba «—» HIIopaJap
Kyimaran. Ac6o6 TapMOKKa HOTYF-
pr (KytOmapm  aamaimiTHpHaud)
yaauranga A Ba B apuM yTKasruu-
Aapuiir X ywiapuaa  HCCHKJIHK
I0THAMATIAH, GaNKH MCCHKJHK aX-
paaaan. Hatnxkana ac606 6y3unnG
KOAuUIiK MyMKHH. Ac6o06 samxupu-
ra ammepmerp yJaurali; ac6o6 sar-
’KHpHpard Tok 15 @ gan ommacsau-

«  TH Kepaxk.

i ‘ M, Tepmosaementy Guaan Gupra

w . IWIHHADHH HCCHKJIHK YTKasMmahjau-

rait runod Huura cosunran. Muc

2- pacat. UHAHHEPHUHT aCOC TOMOHH CHJI-

JHKJaHraw Ba yHra arpodparu xa-

Bo Teru6 Typaau. Acoc 1034 atpodura cuaang K xanka xufinupuai-

rai; 0y XaJKa COBHTHJAZHCaH UMAMHIAPAAH HCCHKJMK YTKasMmaiigu-
rai KHcTHpMa OunsaH H3oJgalusIaHrall

Ac6o6uH HILJAATHIIAAH OJRMIT CHJNTUK CHPTJIAPHH &H TOMOHZaIl
wiyngak épHTHIL Kepakky, Oynaa wybaapunr tymum 6ypuarn 90° ra
sigkud 6yacun. CyHrpa yJnaHajural IITEKKEpJapUHHT KYTOHH HIIO- -
pasapu Texmupuaaiu. Ac606 24 @ xyuaauMUUIH y3rapMac TOK 3ai-
JKHDHTa yJaHnani.

Miic 640K coBirannia yiuuur ciyiMKaanran cHpruia arpodaarn
xaBojla 6yaran cys 6yruaan myapuur yocua 6yaaan. lHyapunr xocna
Gyiianuraszary temnepatypa tepmomerp Gunan kamupa 0,5° aumk-
JIHKAA YIuaHHIM JI03UM, By TeMuepatypaja CyBHHIT TYHHHTHDPYBUH
GyFuIMHT GOCHMHU XaBOAATH OYFHHHT napuuas 6ocuMura Teur 6yaazau.

[lyapunr Xocun Gysafurad Temneparypara SpuiuHirad, acO60GHU
3aHKMPAAH @XKpaTHIU Kepak., TaOWuil MCCHKJHK a/MalIHHYBH HATHXKA-
cufa MAC UMAHEAP uewmiau. Dynaa wyapiur  diykonamn, Lumuap
CHPTHAArY IOYADHHTHHHT HYKOJHIN NaiiTH XaM Tepmomerpra Kapad
Kafif knwmnagd., [yapusar Xocua 6yaum Ba fiykonuw Temtieparypana-
PHHH KamyJa Y4 Maprajad yuayaw JjiosuM. TOMWIran HATHXKAMAPHUHT
ypra lw KWIMATH O/IMHANH.

AR

—
Q l
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300 MOJIERKYJISIP OH3HKA

CyB TyiiunTupyBur OyFH OGOCHMHHHHT fm Ba { Temmeparypaiapra
MOC KeJqyBuUH p Ba P KufMat/iapi KajlBajnapiad TOMWJajA. P MHKIOP
abCoMOT HAMJMKHHUHT CUM. ycm, mm 3ucoOuia udonananrai HaiaHaér-
ran MMKJIOpHIaH uGopaTaup.

r= p/P-100% uncOat uucOufi wamaunkuu udopanafgu.

3- mawx
INcuxpomeTp ycyin

Kepaxau ac6o06: acnHPaTop.a# CTaHAapT INCHXPOMET).

Myxapnuma. [TcuxpoMeTp ycysnn XxaBo HaMJIMMHHA Yavawiaa sHr
Kyn TapKaJarai yCyJAHp. YHHHT MOXHMATH KyHHAAaruua: HKKHTa OHp
XHJI TepMOMeTp GHp XWJ1 XaBOo oKkuMuAa typran 6yiacud. Tabuuiixu,
Gy TepMOMETPJapHHUIIT KypcaTHiLiapy 6up Xua Gyjauiln Kepak. Arap
TCPMOMETpAapAaH OUTTACHHHMHr GaJionyacH XaMma BaKT Xy, ma-
caiaanu xyn 6atucr Guaax ypalb kyiuaran Gyiaca, TepMOMeTpAapHHHT
KYpcaTHILIapu Typanua O6yauG Koaaau. Darucriain cyBHHIT Gyrjia-
HuG TypulIH Tydhanan, «xyJa» TepMOMETD KYPYK TEpMOMETpra Kapa-
ragjga nactTpok TeMmeparypa Kypcarazd. Atpodparu XaBOHHHT liaM-
JHUTH Kauya KaMm Oyaca, Oyriaanuil 1wynya te3pox 6yaamu Ba xya
TepMOMETp IUYHYa nact TeMmepatypa Kypcaraan. HMkkana rtepmo-
MCTp KypcaTraH TeMmmeparypajap adHpMacH XaBOHHHT HAMJIHTHHH
udoganainn. Byrnaunm pexxumn Gapxapop 6yaranpfga xjya Tepmo-
MeTp TeMrepaTtypacu XaM Kapop TomaiH, ylla BaKTAa TallKapujarn
Kejaaérray Q; MCCHKJAHK TCPMOMCTP 0ajJ0HYACH CHPTHAAN CYBHUHT
Oy#JanuIInra KeTajuran Qp HCCHKAMK capdura TeHr Oymaanu.

Hp10TOH KOHYHHra acocaH BaKT OHPJIMTH HUYHLA

Q= a(t —11)Sy, (3)

6y epna {— f; — TeMnePaTypaTapHUHT SHT KaTTa aiiupmacd, S; — Xy
TEPMOMETP OaIOHYaCHHHHT CHPTH, @ — NPOTOPUHOHASINK KO3 (HIHEeH-
TH. :
JlajsuTOH KOHYHHTA acocaH, BAKT OMpJMrH nuujard OyrraHuu

_C Solpu —p)
M= =—5—=

npora Ounan anuKaaHajy, 6y epaa M — Oyranu6 KeTtran CyBuynr
MaccacH, S; — GYFJaHTHPYBUM CHPT 103H, /1 — XaBOHHHT OOCHMH, pn—
TYHHHTHPYBUH CyB OYFMHHHI OYFJAHYBUH CYIOKJMK TeMneparypaciiart,
fbIH ¢, TeMrepaTypacHparu 3JAaCTHKJHCH, p — XaBOaarH Ccys Oyrunuur
9nacTHRANrH, C — XaBO OKMMMHHHT Te3aurura 6oraug Gyaran nponop-
IHOHAMIABK  KO3(PdHIHERTH.
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59. XABOHWHTI HAMJIMTHHH TONHII anl

Q, MCCHKJMK MAKIODHHM KYHHAArH KYDHHMIIJA €3MII MYMKHH:

Q2 — M’. — Cr S2(Zﬂ_p) , (4)
6y epﬂa r'—'cyB 6yFJIaHHLUHHHHF COJII/I[IITHPMa HCCUKJIUTH.

Q=Q Ba S;=38,; Oyaranja ﬂ&*ﬂ:ﬂ =a(t—1t,) Oyaany,
6ynjan )
p=pa—Al—H)H, (5)

6y epna A = a/Cr — muatunaérran ac606 JOMMHACH. By AOMMHAHHHT
KHHMATH acocaH OKMMHUHT Tessnurura OOFnmmy  Oyaub, Taxpubaaa To-
NHNAIH.

Ac6oGuunr Tagcudu Ba yauwawmaap. By pasudama nmnaruaani-
rail aconupaTop/H CTaHAApT MCHXPOMETPHHIUI TY3HJAMIUA 3- pacMaa
taceupaanurad. Hkkura A Maxcyc TepMoMeTp Kypunuu® Typubiu, yur
TOMOHJIATHCUHHHT 6ajyoHyacura 6aTuct ypaaran. Acnuparopuuir B
KaJuT OHJaH I0pPTH3HJIAAUTal NPYXHUHAIH BCHTHAATOPH .6op. -

XaBO OKHMJIADHHHHT (TE3JUIH
2,5 mfcex) hyau crpenkaaap Ou-
8 Jan KypcaTarau — GaJjaonyadaap-
IaH yTrangan KellMll HKKa.la OKHM
KYwnand xerann. Ac6o6 gn3nb Ke-
THILKWHBHT  OAANNK  OAHIL  Yuyn
YRUIIT MeTal1 KHCMJIapH HHKC1a0
Ky itam,
/ Batnernn D minerkann C pesnn-
ka uox ¢paamn Gunan xyaaanann.
Hok amcrnanauran cysra tyanu-
pn6 oannaan. Hokka caaruua Go-
CHO, mineTKanary cyn yHHir yuura
1 ea ermaitanran xnanb kyrapu-
aagn. Cys carxn F ek tydail-
Aoy xoapaa cakaanaan. Daraer-
N NYAAM YUYH  OHOCTRAOUH  nail
nunra Ky INTHETIINK Giian Ki-
¢ Dirmaau Byupan cjyur nnnerka-

Aary cysmt NOKKA TYWHPHUL YYyH

KCKiu omctagis. batierun x$a-

dam naitnia MKKUNYMR TepMo-

MeTpra Bi naffusinr  HuKi  103ura

cys  Tern6 Koamwinpan o ax-

THiT Gy Jo3nM. B Kasutuu

5—6 aitnantupu6 BenTHAATOP IOp-

IH3HTAAK BA TEPMOMeETP KYpCaTHil-

napurakapaG rypunanu. Tepmomerp

)
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302 MOJEKRYJISIP ®H3IKA

KypeaTumaapu Kapop tonray (4—>5 mun ytrau), yaap &us ommaur;
Oy BaKTaa BEHTHINTOP GOp Kyun Ouaan HULIal TypHUIH Kepax.
Tepmometp kypcaTumapuln Kafg KUAKILAA aBBaJO Ipajycaapiuur
VIayuulapain TOOHIU Ba yJaapud &3u6 ky¥um, GysHaaH KeHuurdua
3ca rpajycuunr OyTyH KUAMATJapHHH &3MII JIO3UM.

AGCOTIOT HAMAMK aCMHPATOPIH CTAHAAPT NCHXPOMETp &pAaMupa
Kyiingaru ¢opmysa Guaail anuKJIaHaAU:

p= pu — 0,000662 (t — t,) H. (6)

Py MuRIOp 19-xazsanman  oaunaad. DapoMerpuxk  Gocum
GapomeTpra Kapa® aluukaanajd. Arap TyHuHTHpYBuM GYE GOCHMHU-
HHUT aTpodraard xapo TeMmnepatypacugaru Kulimatuuu 19- xkagsa.-
Jan oauuca, nycOuft vamaukuu (2) ¢opmynanan aHugaaw XKyga
0CoH. JIekun 3rpu uH3WKJIap KYPHHMIIMAArHM Maxcyc HOMorpama-
Jgappan dofifaaannm KyJaaupokaup. { Ba £ TeMaepatypainapHu 6ua-
rai xoajga noMorpammaJnapiaad ¢oijganauud, HHCOUR HaMAHK MHK-
nopu caHal wugkHW fyaun Ounad OHpAaHWra alHKaAaHanau (Basudara
OepHJTal MJI0OBAra Kapanr). ¢

By nomorpammana nucOuit HaMJAHKHH BePTHKAJ TYFPH YU3MKAAP.
(«<KypyK» TepMOMeTp TeMmnepatypacH) OufiaH OFMa TYFpH UH3HKJap-
HHHT («XyJ» TCPMOMETpP TeMnepaTypacH) KeCHUIYB HYKTacH cuda-
THAA aHUKJaHAJLH.

Yayaw HaTHKANapUHH IIYAPHHT HYKTacH yCyJiH OHAAN TOMUJ-
rad HaTHXKanapra COAHUITHPHO KYpHIL JO3UM.

4- mawrg
AGCOJIOT OFUPJIHK YCYJH

Kepakau ac6o6 Ba MaTepuaanrap: ) otysur MClIa COMMHraH
aMmnyna, 2) rasoMerp, 3) aHAJUTHK Tapo3d.

Ac6oouunr TascHpu Ba yadamsap. By ycya Guaan uuuiaramja
naTHXajsap an4ya anuKk OYJaHO uukagM. HaMJARTMHH TONMMW yuyH
XaBO HAMJHKHM SIXIUM IOTAAHrail Mojjajdap COJMHMAH aMmmyJajaap
opKanu yTKaswiaiu. AMNyJaanap MacCaCHHMHI OPTHWHNK Ba YTKa-
3UATal XaBo XaMMHHH Ouaran Xoaaa abCoNIOT HAMJBKNY TONHLI
MYMKHH. "

Hmnatuaanuran KypUsaMalnuir cxemacH 4-pacmiaa TacBHpjall-
ran. Munra kaapuuit xaopup (Ba GOWIKA IOTYBYH MOAAa/aap) COAHI-
ran A amnyjaaaap B rasoMeTpra pesnHka uuiaur OWiIaH ymanra,
B rasomerp uuuaa cys Gop. / Ba 4 xyMpakaapnn ouuf, xoliaaard
XAaROHM aMmyJajap OpKaJdu acra-cekui cypuiaau. Iasomerpra xi-
pi6 xonrau xasouudr xaxmu C wkasara Kapal JuTp xncoGuza,
TeMnepatypacu 3ca T tepmoMmeTpra Kapal anHKjaanain.
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CyB Ba xaBo TeMnepaTypaJapruuur Gapknity xucobra oJui 3a-
pyp. Kaanefipon Konyuura acocarn,

Vi —E) V(I —p) 7

T Fay, 14w ° @

6y epna V —cyB Oyruuunr SjacTHKAMrH E Oyaranmuarn {, temmepa-

TYpaja rasoMeTp MYHAard XaBOHMHT XaMu, V' — cyB OyFunmmr anac-

MU IR

THKJAWHTH p OVaragjgarn { rteMmnepatypaja aMnymanap opkasm yrran
XaBOHUHT XaMH, /1 — atMocepa Gocusnt.  Arap amilynanap maccacu
Am xagap oprtca, y Xonaa alcomor paMank  (rpamm xncobuna) kyitu-
narnua ndojananaan:

9="1r. (®)
(7) Ba (8) Tenrnamanapaan g ui TONAMK3:
Am (I —=p)(I 1) (9)

Vi =y fan
CyB OYFHHMHT (MBAMMMETP XHCOOMAArH) 31aCTHKANrH  cudaTnparn al-
comot Hamauknu (1) Ba (9) Tenrmamasapiaan ToNaMHa:
H
P™= =5V {iir=n ° (10)
Am(l -}- aty)

Huc6nit namank Mukjaopn 19- xxaasan épaamuna (2) dopmy-
Aajan aHUKJaHajH,
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Vauam munapu 6ynnaft oaun6 Gopunanu, Fasowerpnuur o)
[POHKICH BOAONPOBOAAAN WJIAHT GHAaH CcyBra tyaaupunans. ! sa
a§mpakaap &nuK, 2 Ba 3 KyMparaap OuMK Gyarauu XoJana razoMerp
Gannoun cypra tyaanu. CysuuHr 2 xympax OPKAJH OKHG WHKHILII-
Man dXTHET O§ub TYpHW Kepak; Kepakau nNaitaa 2 XyMpak Xyadi
4 xyMpaxiiu énran kabn énuiann,

AmMnynanap auaautek taposupa 0,01 2 alMKAHKIZ TOPTHAANA
(a\mynanap OF3Ura THKHH THKHG Kyfui KepaK) Ba yaapuu siua /
MFMpaKka waanr 6udan Kywnaagu. byngau cyur 4 xympak acra-
CeKHIl (rasomeTpnam cyB OyF¥M amnynajapra YTub KeTMacauru
yuyn) oudaanu, cyurpa / KyMpak ounnagu.

I‘asomcrp,lau BOAONPOBOI PAKOBHHACHIA LIJIAKT OPKAMAH CYB OKUG
Tywaérratna amnyaanap THKHHIApH OuMK Gjuaca, 6y ammyJsajap
OpKaJH XaBo OKHMH YTaiH. 4 KYMpPAKIUH KYUIPOK €KH O3POK OuHO,
6y XaBO OKMMHMUHNT Te3AuruHu 2,0—2,5 mun uuupa sur Kyn nerasja
1 2 xaBo §yTaguran KMAHG pocTiam Kepak.

25 2 cys uukapu6 roGopranman Ccyur )Kj‘/MpaKJxap 6EeKKTHINOG,
rasoMeTp MUMJard XaBOHMHI TeMnepaTypacH yauaunamH. Amnyna.uap
axpaTtH6 oJHHAAH, THKHHJAapH THKHJAAM Ba fiHA aBBa/lHYa aHUK-
JHK OGwiiad Tapo3niga TOPTUIaLH.

Amnysasap MaccacHUHuT AM OPTHIUHHHM Ba rasometpra Kupub
KOJTaH XaBOHHMNT XaXMuHH Ouaran Xoaza (10) dopmynanan abeo-
JIIOT IaMJAMK MHKIODH aHMKIaHAAH. YJavall naTHXajJapHHuHr Kyaa
alyKg OYJAHIIKN YUyH SXIUM IOTYBYUM MoJnanaap GY/uInd, aMmnynxadaapuu
XWHAa6 TOpTHW (- Basudara KapaHr) Ba 10THW iyan (XaBo OKH-
MHHHHI Ma3Kyp Te3AHTHAA yujaard O6yr OyTryuaail cypuO OJHHHIIK
yuyH) eTapauya y3yu 6yaumu Jo3uM. Tonuaran HaTuXauu WygpUHr
HYKTaCHHK TONUWI #yan GMJaaH Ba NICHXPOMETD yCysaH Oujal TONHJ-
TaH HaTUXKaNapra COTHLWTHPHO KYpHUI J03HM.
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60-BA3UPA
ABOTAAPO COHHHH TOIHIU

Kepakanu ac6o6 Ba MaTepuaasgap: 1) épurknun 63’1.1raHMBI/I 2 MHKPO-
CKOMH, 2) ofBeKT-sHKpOMeTP, 3) OyioM KYAHAaIMrag pa yeTWra émwaajurain (HWa-
nap Tyniamu, 4) cekyHiomep, 5) ¢nantp KOFo3, 6) nuierka, 7) SMY.THCHSL.

Myxapauma., Xap Kauaail MOJAJAHHHT rpaMM-MoOjeKyJacHlarn
MoJexydanap coun (N) 6up xua 6yaaznu. By cou Aeozadpo conu ned
artaaany. Basuganuur Makcami puauKa Ba XUMHUSHUMHT TYpaH coxa-
Jlapujaard Kyn MuKjopiapun (MoJIeKyJaa MaccacH, 3JCKTPOH 3apsin
Ra X0Ka30) xucobmail yuyu sapyp Gyaran Oy xKyda MyxuM ¢H3HKa-
BUIi HOMMUHAHHM 3KCHEpPHMEHTAJ paBHHIAa ToONMILAAll HOOPATAHP.
Bpoyn xapakarunu ypranmuira ponp knraccHk nwuia Ileppen my
Iapcaiy KypcaTAHMKH, ra3 Ba SMyJALCHANHHT yXuwawaurigan doiaa-
JAanu6, ABorajpo countiu

_mg'thy = h)N
M RT (1)

MyROCabaTHaH aHHMKMIAl MYyMKRH, Oy epfa N — ABorajgpo cousw, n, Ba
n, nap — /1, Ba /1, catxnapia xaxM Oupaurujard sappauatap COHi,
OFUPJIMK Kyuuuunr 3ddextnB rtednadmuu, 7 — abcosior Temiepa-
Typa, R — yHuBepcan ras JOuMHHACH, /71 — 2aPPayaHyHl MACCaCH.

SMyAbCHSHUHT LIApYa INAKJIuJary -3appayacH yuyH S¢pQexTus orup-
JIUK

mg' = % nr¥p —pg) & (2)

dopMysagan  xucobaad TOMMIHIUM MYMKUH, Oy epja r—— 3appayaHuur
pajuycH, p— 3appauya MOJABCHHHIT 3NUIHIH, 0y — MYXWTHHHI SHUJIHIU.
(2) uu (1) ra k¥im6 Ba sgorapudmna® N ur TOmAMHD:

_ 3RT In(ny/ny)
N= 40r3(p —po) g (e —hy) ° )

ny, Rg, 1y 0, Por f1g — fry MuIOpaap yuual TOMMAKLIN MYMKHH. 71, Ba 71,
HH HKKH ycya Ounan yaual rtonuin MyMmKin:

[. OMyabcuauuur xap Xxuwa carxaapuga oitnli pacMra oJHII Ba
cvurpa 3appayasapiiur KeCxitl TACBUPJapHuy  xHco6aal uMKHLI,
AMMO 3appauajap yaa KMMHK Ba XdMMa BakT XapaxkatlaHuG Ty-
Dajd, WYHHUP yuyil SKCHOIMIIS BAKTH XKYAA KHCKa GyHLIN, KyuIHd
épuTuanild Kepak. Kecxun ueratusaap oanul guftu,

2. MxkxvHYn ycya Wiy fiapcara  acocqaanraiikd, SMyJabCHSIary
OpoyH 3appayanapy, ras Mojiekynanapn ka6, Bonbumammm‘ BaKT-
ra Gorauk Oy.aMaran Taxcumor Konyuura Oyiicynanu. Ouadparma
¢paaMua MHKPOCKOIIHHT KypHiul MaifigonHnu yujaa Kypunagwran
nonanap Xyila 03 (4—5 ra) Gyaaauran Kuaub xamaitupu0b, 6y

20 ®H3HKaAau TIPAKTHKYM
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Aonaaapun cana6b ynkamns, JoHanapuu wynaail canoknn eTapay
Maptra Takpopaal, TonuaraH KuiMatiaapux Gup-GHpHTa Kywasmii.

bpoyn xapakatuuunr tapruéeus 6yaniun tydaitan 150—200 ca-
NOK paTiKagapn kypuw Mmangonunan 150—200 mapra katra Gyaran
PporopacMmunnr ypauun Gocagn. Xap XHa caTtxaapia  yrkasuaran

” ny
GHP XHaA MapTa yadall HaTHXKaJgapH i HucHaTHu aHHKJd2UITd

nmkon Gepaan. Okyasipnuur ¢Gokasa TEKHCAWTHra XONaalwTUpy.Irall
Bd WITHUKA NUHANKUT yyu OWnxau rewmuarau ¢ogabla naacruHka Au-
alpparma pasudacuuyu OakKapUIUN MYMKHH.
3appauaaapHu TYTpH caHaml yuyH KyHMgarm acockifl wapraapra
PHOA KHJHWI Tadal KMIHUANH: GHPHHYM YCYaA KYJAJalHATalga 1y Ba
ne Jlap canal TonuaagHrain pacMJapUHil 103Japy KaTbHi OHp XHJ
6ynnuiM kepak. Mkkunun ycya kyananuaranna hy Ba hy catxsnapia-
FH CALIOK 1IaTHXAJapH COHJAapH KaTbHHl OAP XWJ Ba €TapiaHuya Karra
6y (150 nan kaM 6y1Macanrn) Kepax. @
By Basudaga TekmupHaaguran o6nekr cudarnfa Kanu$pOJAHHT
CYBAATH 3MYJbCUSiCH EKH CHHDPT OujaH CYB 3DHTMACHIArd 3MY.ab-
CHSICH HInJaTHAQM. Arap OJMHTaH 5MYJAbCHsS CNHPTAAH TO3a/aHCa,
Y Y30K BaKT caknanajM, 6ydna sappadaap 6Gup-Oupura énuiumaingu.
Cnupt 6yaran Xosaza sca KawnQoJHHIT 3appa’apy KaTraaaiuo,
OMYJABCHA V4 CYTKaJaH Keliml Miura apamaiauran Oyaud Kosaaiu.
OMyabCHsS XOCHA KHAMI yuyu Kauudoanunr cnupriara 2% ax
spurMacupan 10 cx® muxaopunu 15 cmd cysra sixmuaa6 apaaawiTi-
pn6 typu6 toMuuaatu6b Kyuumajau. Bynna map wakaupard sappa-
JapIHNT CYTPanr aMyJabCHACH XocHa Oysagu. Bup cyTka THHHTHA-
ranpad KeMMH SHr WMpHK 3appafap WAMIIHMHT Tarura yykub tywa-
au. UykMa ycTujiarg sMyJabCHA KaT/iaM#d Taxpuba yuyH SpOKJUIHD,
Myxutuuur po suwiurd 0,95 e/cu® ra TeHr, kanudOJIHHHT P 3UYAUTH
1,01 nau 1,09 2/cu® raua ysrapaau. Iyumur yuys 2% awm sputMa
Taliépaamaas ongul KaHUQOJHMHT 3HYIMTHIM AHHK1a0 OJHUL IO3UM.
Kypuamanunr tascudd, Kypunma MBUW-2 mukpockonu, EpuTkay
B2 TEKUIHpHIa&TraH SMYJbCHA KyHuJray 10nKa IINIIA KiOBetTagal
nGopar. byupa#t koBera Kyhuaaruua rtafiépsganagu: O6yioM ycrura
énuaaauran MHIIAHAHT HKKHTa sipMy OYyIOM Ky#uaajura muma yc-
THra Oup-OMpHIaH KOUMKPOK KHaAMO KCCHK nmapadun Ouian €num-
THpHJaAH. Yia NAacTHHKAJap opacHra sMyhbcus KyHuand, ycru-
Jan muwa Guran Gexurmiaann (Oysaa xaBo nydakdyagapu XOCHI
6y1u6 Koamacaurura Kapab typHwr kepak). O6bexkT Kypnd xoamac-

JIHTH yuyll KIOBETAHMHI ueTaapura napadun cypxaiamd. HMwaam

yuyn Mounoxkyasp kufignpMajan dofisananum N03uM.

20 mapra xarranawrupagurad (20x) oxyaspaa nuadparma 6y-
A0, y sappajiapHy caHauija MjJatHaaiu. 15 X OKyJSAPHMHT TYpHU
OUnu6, y 3appaJapHHHT Ypraya pajMyCHIM TONMIIAA HUIJATHIAAH.
Hinaaranaa kypuur Maiigond pHTH6 Typuaazu. Epatkuy 6yTyn nm
winoMila OGLEeKTHY TeKHC Ba OHP XHa €pHTHO Typalu.
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60. ABOTAZPO COHUHH TOMHIU 307

Yayawaap. Mukpockon Ba CpPHTKHU KYpHII MafAOHUHHHT paB-
LIAHANTH Kepakaxuya Ofnazuran xKuaub pocraavagd. Muxpockon
CTOJYacura 3MYyJAbCHANH KioBeTa Kyiimnagn. 60 mapra xarraaauir-
paanran o6BeKTHB oaunaxn Ba 3anppok okyasap (10x) épaamuaa
MuKpockon oGbekrra Qokycaanain. Mmmepcnon cywoxauk! Guaan
s gosuM. Koperanu WHKaCTAaNTHPMACTHK YUyH MUKPOCKOMIY
oXxTHéTaNK GuaaH dokycaaul Kepak. Dyuunr yuyn o6heKTHBHH 3HT
UeTKH, NACTKH Ba3UATHAAH OouLial IOKopira xkyTapsim Kepak. do-
Kycaab Oymrappan xefluy OJALHICH  OKyaAsip ypunra auadparmany
{20x) nuw oxyasapu Kyiimaany Ba /1y catxiaaru sappaaapiy caiaura
KupHmnaagy (caty MUKPOMCTPHK BinT GapaGaunpary 6yauMmaapra
Kapa6 Kalin KuaHHagn).

My nafitaa Muxpockonuuur kypum maiitonnpa 6yarau sappa-
aap cauad unkuaanu. 3appaaapun xap 5 ceckynana? canaw Tascus
aTunafn. 3appanaphHu Kamiaa 150 mapra canaG yugub, OGyngan
KellHH MHKDOCKON MHKpOMETpMK Bunt ¢pramnjia 40—50 mkn ra
BepPTHKAJ HYHAMIAA CYypHaajil Ba hg carxaaru 3appaaap cainab
ynguIanv. DyHA3 Zan 3appaiapun oaannriua, sibhin kamupa 150
mapTa cauab uuknm xepak. Ly naitvna  Mukpockomnmunr xypuin
Mangonuna 6yaran s3appanap comn (5 cexyna opaaaTtn6 oaHuran
HaTUXaMap) Kyiuiary waxaRarya jkajpajira €sunajau:

Carx ( KPpuir Mafgonnnary 3appanap cond
hy 32,430, 2 2, 1, 3, 5 Ba xoKazo.
hy 0,1,201,0,0, 3, I, 2 Ba xoKaso.

3appanapun canab Oyarasfan Keitmd KioBeTa MHUKPOCKOM CTOJ-
gacujan onunais. IMysabcusnuur T abcoaioT TeMmnepaTtypacu (y#
TeMrepartypacH) Kaii KHjauHagH.

3appanuur §prava paauycu 15 Mapra KaTTanaliTHPagHrau Tipad
OKyJsp épraMujia TONHAaAM. ByHAaH OaMH TYPHHHT YuaMiapH o0beKT-
MHKpOMeTD €ppamMja Tonmn6 KyiMiran OysuIH xepak. Bylom Kyihiuna-
JUraH IUMINAa YCTHra SMYJbCHA TOMYHCH TYIUHPWIAAM Ba XaBoja
KyputHaamy, Oymaan xefimi YuHHT yeTWra iuvina énuaagu. Myxur
KVPHIan BaKT[A3 3MYJbCHS JOHAJApH 3alkup OYyanG Tasuinb Konau,
KYPHII MaifIOHM KHCMH MaHa 1y Jonanap OWJaH 3MY  KOMJAHAAH.
LUlydAHr yuyH TYP KBaJpaTHHHHF TOMOHNAA 6ETran JOHaJapuH canal

1 Conpupuim KypeaTKUMi WHWANING CHIANPIMI KYpeaTKUUHTa TeHr 6yarad Kesp
wolii. Dy CcYIOKIHK €pHTKHMY JuiaacH Ouail o0bekT opatira pa o0LeKT Guaan o0bek-
THB OpACHra KyitHaaz.

2 By BagT HCTarawda OYJHIUN MyMKHI, SyHKH 3appajap CTauoHap TaKxCHMAQu-
rau.
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mikl Mymkig. Jlonanapud OObeKTHHHT Xap XHJa xoiitapuja 10 map-
1 canaqant.  Jlouanapun Jkyga nyxtanuk Ouaan canaG uHKHII JIO3NM,
UVHKIL 3HI KarTa XaTO 3appPaHHHr PajuyCHHH TONHLIAATH XaTo Ty-
thailan Xocw 6¥naad. PaauycuHur yprava xuiiMatiaan dolaananisaist.
Hijia MMMEPCHOH KaTaaM XaM 65'/.'711‘?111}{ YUYH MHKPOCKOMHUHI Gapala.
HHra Kapa® yudasafurad fi; — hy maccha sMyJabCHAZarH h, — Ay, Ma-
coara TeHr dMac. IMyJLCHSHHHI CHHHII KYPCATKHYH (7,) IHHT HMMep-
CHSIHHHT A, CHHMII KYpPCaTKHuHra HHCOaTHra TeHr 6yJran Tysatma KH-

putui oaum, [lyuzall KHauO, xakukuii Macoda hz——h1=g—; (hy— hy) =

1,35 ., 4 o
=l—’ﬁ(/12 —hl). Oxupru xucoGial GoPMYJACHHHHT KYPHHMILH KYiiu-

Aarnya GyaajgH:
— 3RT In{n,/ny) .
45173 (p — 0o) g 0,89( hy — 1))

4

IOKopuaa yTkasuaran xuco6 KaTbHi aHHK 6up XU yayamax
zappasapraruila TaTOHK 3THAHIIM MyMKuH. YOxopuna afitu6 yrua-
ran ycya OujaH taiépiaHrad sMyJbCcHRa Xap XHJI YI9aMiId 3appa-
Jdap Gynanw, wy Onaan Gupra 3appaJapHHHT KaTTaJaHrHra Kapaé
TAKCHMOT 3TPH UH3HFH MaKCHUMyMra 3ra. By MakCHMYMHUHT Ba3uaTH
3MYJIbCHAHKHT XOHUCHTDpauusICHra GOFAMK 6Yanb, Oy MAKCHMYM BakT
yTHIWH Ouaan Karra pajuycjap romonra cypusaaau. Lyuusr yuyn
XHcobaawaa sappa paauycHiuur ypra apudMeTHK kuiiMaranau
aMmac, 6aakd Oy ypra apuMeTHK KMHMarial XaMMa BaKT KHUHK GV-
NaJUTaH SHP KaTTa IXTHMOJIH KuiMaTtuiall doiaaianuil MabKydl.
AMMO sMyJbcHSI 3appasapHIHNT KaTTaJHKJIapHra Kapal TakcuM.ia-
HHUI 3IPH YH3HFHHK XOCHJ KHAHW Kuiinyg, O6ynunr ycrura, Oy srpu
YM3HK BAaKT VTHWH Ousaan y3rapub TypajH, 3appa’dapHuHnr Yayam-
Jdapu OHp Xua 6yaran sMy’abcHst Tadépaall XaM KHHHH, [IYHHIT
yuyn (4) ¢dopmyaa 6yiinua xuco6;aa6 Tommaaguran ABoraapo coiu
aGcoaloT KHiiMaT xuXaTHIau GHp 03 KaMpoK O6V.JIH6 uMKaiaH.

Macasany Wy TaxJauTaa KYHMII xap xoaja Makcaiara MyBogHK-
aup. By nmsnnr Gaxapuaumu Bpoyn XxapakaTuiim KysaTHlra, 3ap-
panap SHWIHTMIIMHI OFHDJIMK Kyuu Maljonnia OajaHAJHKKa Kapad
yarapHuinra HUIONY XOCHJ KHJHWIra Ba ABOrajipo CONHHHNT allHK
KuiiMaTuaan kyn ¢apx KuaMmahiguras xuiimMatanu Oepocura yaua-
Jlap HaTHKACHAA TOMHIIra UMKOH Gepaju.

AJABUET

M. K. Kuxonn, A. K. Kukoun, Mosekyispnas ¢usnka, Puamarrus,
1963, 1 606, 4- §. _ :
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81. TA3 MYPATHHUHT BPOYH XAPAKATUHM ¥PTAHMUI 300

61-BA3U®A
A3 IY®ATHHHHT BPOYH XAPAKATHHH YPFAHKLI

Kepakan ac6o6 sa mMmarepuaanap: 1) MBU-4 mukpockonu Ba kpu-
cranl npenapat — Gepuna niacthnkacH, 2) OU-7 éputknun, 3) CII-1 cnexrpoupo-
CKTOPH, 4) KDHCTALIZarH CYIOK KyLIMAMA HYJLIarH raz nyQardngbr pacMy oJuuray
KUEOMNGHKA, 5) y.a4arny HHpPKY.Ib.

% CyoKIuK €KY rasja Myajaiak Xoqajda I0pyBUM Maifiia Moaaa 3ap-
pajJapHiMNT Y3AyKCcU3 Ba TapTHOCU3 XapakaTHmaH ubopat oOyarain
bpoyH XapakaTh MCCHKJHKHHHT MOJEKYJsp-KHHETHK TaOHATH HAMO-
€1 OYJHIIMHMNT 3HT AKKOJ Ba Ky3aTHUI YuyH KyJaalh Oyarau xypu-
Humapunan OupunHp. Mypakka6pox Imakagarn bpoyn xapaxkarura
paauo cxeMaJapHiars HCCHKJIHK IIOBKHHJIapH, ¥14oB acBobaapu-
J&TH eHTHJ AETAJJaapHunr tebGpaunmiapH, 9JICKTPOH 3MUCCHACH TO-
KHHUNIT TeGparHmaapH MHCOA OYaa odazH. Dyaap anHK (QU3HKaBUR
Vauamnapaa Maxcyc xucobra OJHHHILHKA Taaab Kuaagd.

[Mynunr yuyn Bpoyn xapakaTHild Ky3aTHLI Ba YHHHT KOITYIHAT-
JdapUHM Ypranum Xo3upry 3aMoH (pH3nKa MyTaxaccucuuy raiiépaau-
nuir MaxOypuii Gockiuaapn AonpacHra Kupaan. bpoyir xapaxaruis
MHKAOP XKHXAaTHLAH Ha3apiil Ba axkcnepuMenran ypraiunm ¢daykrya-
LHOI X0AHcadap! 6Vilcynaanran CTaTHCTHK KOHYHHATAAPHUHT nOpar-
ag Mucoaunu Gepanu. BpoyH xapaxkaTH 3appanap HMIOYJALCHHUIT
(xapakaT MMKJOPHHHIT) TapTHOCH3 TYDTKHJIAD HATHXACHAA XOCHJ
6yraauran daykryauusaapuaan uboparanp.. By Typrkusiapuu sap-
padapra MYXHMTIIMHT HCCHKJIMK XapaxkaTHlZa KaTHallyB4M aTpodiara
MoJaekynasap bepanH.

CraTHCTHK KouyuusaTaapra Oyiicynapuran npoueccjaapHu ypra-
HALIZA TEKWHPHJAYBUH CHCTEMaJapHHNT KaHaal nmapaMeTp.1apHYiH Ba
Oy mapaMeTpJapHUHT KaHjiall y3apo aloKajJapuuy Taxpubdaga j.-
yall Makcajara MyBOQHUK Jerair Macana xyiaa Myxumausp. Macaaar,
ras MOJeKyJaJapUHHHT HCCHKJIHK XapaKaTHHH ypranuuiga Taxpu-
Gaja MOJICKYJaJdaplunr TE3JIUTHHU Ba YHHHT TeMmeparypara 6oria-
HHIUHEH Yauan Makcaara MyBodHK Ba MyMKHI. AMMO 3appaJjapiuHr
Bpoyn Xapakartupa yaapuuur TesJIMKJAapHHA Yayam Makcaira My-
poduk 6yamaiian. Tan wynaaxy, cylokJIHKaa MoJeKymaanap, raspa-
rufan hapkau yaapok, Gup-Gupuuunr 6eBocHTa SKHIHTa XOAJAll-
rail 6716, GyuHiIr HaTIXKACKHLA MOJaeKyaa1ap OHp-OGHpH Ouian xaM,
Bpoyn sappanapn Gusan xam MyTracis TknawmnG typaas. By xoa
V3 TesaHrunn MyTracua yaraprupysun hpoyn sappanapsisinr xapa-
KaTH XapaKTepHiH uaakauitipusb 1060pns, Te3IHKIAPHH Jadaulibir
amMajguft axamuaTH fiygomnmnra oan6 keaagd. Taxpuba xypcara-

1 CucTeMa napaMeTpaapn (3nuanry, Temiepatypach, GoCumi, SJeKTPOHAAp SMHC-
CHACH BA XO0Ka30) KHIMATAAPHIMIT 1y MAPAMCTPIADHBKT YpTava KuiiMaTaapuia OH-
POp xOfRarK Ba Gupop sakraary Tacoasdill daprapn daykTyannanap 1e6 atasaiy.
DNYKTYaUHAIAp aTOM Ba MOJIEKYJAJapuyir LCCHKIHK XapaKaTH HaTixacHaa 103 Ge-

= pajH B2 y.1ap TepMOIMNAMUK MYBO3aHaT X07aThAa Ofaran cucTemanapaa xaM Oyaasnu
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JRkn, As/AL uncGartuunr Kuiimaths (6y epna As — sappanuur Aé
BAKT HUla CRVDKUUIA) Af BaKT OpafnTH KaMalfiranZa MawAyM Oup
JAumMurra uataaMannd. bBusra  Mabaymxd, Oywna#h  JTMMHTHUHT
MaBXKYA OyIHWY Xap KaHlail XapakaT TeSMHIMHUHT XAKMKHI Xdil-
MaTHUN H3/1a6 TONHLIHAHE 3apypuit wapTHAHP. BpoyH XapakaThHd
A. DiinmrefiHHAET Hazapull aHaIu3 KATMDIA 1Y HApCanu xypcatr-
Aukn, Taxpudana Bpoy sappanapu kjumwaapuadnr Yprava ksaj-
parux sigy_mamapmn &K yJapHAHT Supop HXTUépUA x [iyHaNRW- -
JAarn! (Ax)? npoekDHANApHHE TOMHI MaKeaira MYBOQHKAHP.
Bappanap rapTulcu3 HCCHKIHK XapaKaTH KWIraH Xonna 6y MHUKAOp-
Jlapiusr Ay kYunmiap 103 6epra’ T BagY Ouaan GornaHKlN Kyna
€0AZa IKAH. l{yuouqu

- (AxP = 2D, (b
Oy epaa D — cyokaHK €Ky rasga sappanunr auddysua kosdduuu-
eurd {nacTpokka Kapanr). By MysocaGaTHUMETD TaxpHOAfa TONUAraH
Kyn ucGornapu Bpoyr XapaxkaTuruar MOMCKY AP -KHRETHE TadHaTan
SKaWIUrAra Aann 6yAmy. BpoyH xapakatulh Ypranuut KefiuHvaink
Oup KaTop QAYKTyaUHOH XOAUCANAPHH YpraHwura acoc Gyam.

A, Dfinwrefin (1) Mysocabarun coafla #yn Gunan Kauiah Ked-
Thpu6 wHKaprawuun Kypué yrafnauk. By Basupama ywa (1) myno-
CcabaTHHHT TYFPUAHTE IKCIIEPHMERTAN PABHINAA TeKIMHpHO K¥pRIARH.

Bup MuHCAM CYIOKIMK €KH Ta3HHHT 6UpOp XaXKMHAA MyasJax lopys-
ay €r sappa €ki MoNeKyJanap OVsicHH Ba  YJAaDHHHF KOHUEHTPAlMACK
Oupop x KoOpAMHara HyHaNVUINZarkHa V3rapcHH Ael dapas KMIainvk.
& NAPHUAT hOHILeHTan,HﬂCHHH (CHpuK  XUKMAArH sappastap COHHHU)
n Xaphu Owiag OesnrdnaiiMus. x YKKa NepUeHAHKY-
-nap  xumb  QapazaH AB  TeRNCANK  YTKa3AMBE3
{1- pacm). Mccukmik xapakati HaTH:ACHAA 3appanap
YIUHAHT X KOOpAWHATACUMM Y3rapTupamy, uly GuaaH
fupra sappanapHMHT -+ X Ba — X - fyHanumzars

CHIKHIIAAPHHEHT X THMO.TH 6Hp xu1 ﬁima;m 3ap-
pamunr x Vi Gyfin9a T BaKT HUMAA KyYHIIHHHHT

— g —— i

{pTa KBaApaTHK KUiMaTH ]/(mc)2 6yncun. By Xon-
Ja T BakT nunga AB Tekucnux opraid Ruddysus-
JNARraH  3appanap OKAMHHHE Xuco0msal TOMMII KUAMH
SynMaiau. Arap sappanapuuHr | TEKHCJHK/JAH gan

Y

— o e M T

-

TOMOH LATH |4 {Ax)® kecmaparu j’xmaqa KORLEHTPA-
uuscH n, Gyaca, TEKACAHKAAH YHT TOMOHAArd KOH-
1~ pack. USHTPALKACH MOC - PABHWIAA 72y 6ynaca, sappanap-

k

3 {Ax)® MUKHOPHUHI TEHr T BAKT.Iap opa.na‘mﬁ yauapred Kyn KuMaraapaisur

ﬁrm'mr\um TONHOL AMAAMHH (OMEPAUMFCHEN) YCTHFa- WHIHK KYyAHO Gearsnafimus,

COHIAIIK XADAKATH 6yTy|maii 'rap'mﬁcaa 6ynrayn Tydaian Ax mimopuuﬂr ¥prava
KultmoTi iara TeHr, i
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HUHT T BAKT HUMAA TeKHCARKHMHET 1 cu® 03y opkanm wvanjam yHrra
Yyraguran usJaHaéTraH N OKAMK Kydujary Mynocabar Ounax wdonana-
HaTH:

N = .é_ V(A_x)? (n,—ny. _ @y

- MIKKBRHYA ToMOHIaH, THddY3ua XOANCACHRH MAKPOCKONAK ¥DPraHHIE
Iy HAPCAHM KYPCATAUKH, TEKHCAMKHMHF | c»® 103u OpKaiH T BagT
mpja audwpysussawnd yrraw sappanap cowm (V) puddysuanauran
MOIAA KOHUEHTPALMACHHHHI TPAajMeHTHra Ba T BagTra [POTIOPIUORAZ
IKaH,

6y epga D — guddysus woaqupuuments, Huddysus rosbhumuenTh-
HAHT {yaMaire cu®/cex, usur MoxwstH Oydjafigup: sappanap KoH-
NEHTPANHSCHHAHT rpaiuentd 1 ra Tenr G6juranfa AB TeKMCANKHHHF
1 ca® 1o3u opramu 1 ceic wypfja YIraw MOAKA (3appanap) MUKMOPHAMD.

N uuAr Tonuarar wohopanapunu Gup-OMPHra TeHTAAfMH3: :

. [ C oo A —ng)

—_— 9 — e e

5 I/(Ax) {n,—ny) =D Voo ©
OyHAaH HanaHaéTran Myrocadar ¥esnd yuKagh: :

{(Ax)? = 2Dx.

l“aplm 6us 6ax<apraﬂ XHco0 ,uuq:q)ysm npoueccmm K‘apaﬁ qmmmra

acochanran Oynca-aa, (Ax)* Owran v BaxT opacupjarn OH3 UHKApras
HarieKa AuddysHananrad. sappanap conwura OOFNME 9Smac, GHROGApHH,
Gy MyHocaaT alipum Dpoyn zappacHHHHT KYYHIIADW YUYR XaM Tyre
pHARP.

BpOYH XapaKATHHHHT AHTH KH3HK XOIHHH npop. F. T Jlemmanein
kawd aran’ Ba 6aradeun ypranau. by HILHEHT MOXHATH Kyhupara-
ya Gaén KEARMUIIY MYMKHH. :

Bepuaa MullepajHIKAIT KAZAMIH Te0JOTHK AaBpaapia hocu.n G-
rad raguuit kprcradnapuia (BeiAl:MpsOig) Oeprita xocua G6yarau
TY3Xap SPHTMadapHINNT Yanra Xot CyIOK XyniNaMaxapy yuwpabiau.
Bepunn xprcTasnanranga Gy spHTMANHUT TOMYHAAPH YCHO KeTram
KpUCTAMIHUHT M4MAa Kosh6 xetrain 1y aputma §3 nasbartnga tys-
' lAPHHHT CYBAArH 3pHTMACHra Ba yoja sapannd ungkan CO, kap-

GoHatT KHCROTACHUBIT TOMuYMAapira ampasran. By romunnapaa

1 By pasudanyu Mpnat unkmnna kepak GYarai MartepHANBAPI, WYMIAJAH KHHG-
nnéHKkanapHyr Gusra Gepramn yuyn Gua Gy cppa nped. 0. T Jlemmach Hr‘al BE

CCCP @A cupnar  KpueTashorpapia  WICTUTYIHHHEP KaTTa WAMEH  XOAUME
H. O. Kauara rawakyp GHAKHPaMHA. .
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W2 MOJIEKY AP ®H3IIKA

»aPOGONAT KHCJOTACH KPUTHK TeMIepaTtypasjall nacr Temtepartypana
G§arann yuyH y cyiok Ba ras ¢asanapra Oy:iuiiajiu.

a3 ¢rasacy KapGonaT KUCAOTACHHIHHT CHEPHUK TOMYUCHIHNT HUH-
Aa Onpop epja olaawysyd KMYMK Nydakya XOCH1 KUAaLH. ‘

Bepuaa xpucraaujaars Oyuaaw
KYIIMAMAHUET ~ MansapacHnug  2-
pacmaarud ¢dortocypataa KypHW
mymkuH. Kpucrasi nuumpard Ky-
WIHAMAHUHT  TapKuOui KUCMJapH
pacMia Kypunu6 Typubam: GepHa-
JUAHMHT aJUOMHHHAIM Kyuwl Mar-
ITHH TYSHHHHT CYBJarn 3pHTMAcH,
cylox kapGouar Kucaoracn (I) Ba
CO; ras nydaru (2).

[Nydakuanunr DBpoyH xapaka-
THHH KY3aTHII Ba YHH MHKIOD XKHe
XarTAaH TekwiMpum 6y BasHdauuir
2- pac. MasMyluaup.

-~

1- mawy

Bpoyn 3appacu —ra3 mnydaruHuHr XapakaTaapuHu
BH3YaJ Ky3aTHLI

Munna Oup KaHwya KyWHIMaNapu Gyaran GepUATHUHT KPUCTAJ
npenapatdH XKyla KaTTalawTupnd KypcaraiuraH MHKPOCKOMHHHT
cTojuacura kydnaany, dynkn nypakyaHuiur yauaMu atura 6¥p Heura
MHKpOHAHP. ByTyn MHKpocKonm cHereMacH Ky3aTH Wl ¥ TK a3 L-
ratamoMuada rafiépaanran 6faud, Mukpockon FHaod HuH-
ra Kyfnarad. FHaodru ounn KaTbiit MaH KHIMHAAM, YYHKA OCPH.IN
KpHCTaAdapu Qaskyaonna Mypr Gyaanu.

. MuxkpockonHuur épuTKHYM MyxodasanoBuu FHI0(IaH TallKapura
YpuaTtuaraii.

Ipenapatiu Ky3aTyBuMHHNT V3H Kapal AXimiM ¢oxycliauu yuyd
MHMKDOCKONUHIN NO3HK (oKycaalu Aacracy FUIO(QHUHT MIMIIA AEBO-
pHAaH yan toMoHra uMkKapul xyfiuaran. By pmacranu 1—2 aidnadrtu-
prO0, KPHCTAAN HYHAArdM KYWHJAMAJAapHU Ba yJap HYHZa Xapakar-
fannd 10pyBud Nydakyasapiuyn axuiniaab (okycaalw MYMKHIL

[lynu Hazapia TYTHII KepaKKH, KPUCTAJd HIHZACH Xap XHJI K¥-
mumuanap, 6uHo6apuH, nydakyanap xaM xap XHJ carxjapia XoH-
gawran. Wynunr yuyn, oxartaa, xapakataaiyBus 6up Kanua nygax-
yanapun 6up nafitaa AXwH Kypud OGyamaian. MHKpOCKONMHH Xap
Onp nytaxuara anoxuna $oxycaam Kepax.

Basndaun 6axapyBud Kulin nydakyaNapHHHT XapaKaTHHU THK-
Kt Giian kypuiuy, 6y xapakaT/JapHART XaOTHK 3KaHAMTHra Ba Mal-
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61, TA3 NYGATHHUHT BPOYH XAPAKATHHH YPTAHHII 313

napox nydakuanap HHpHKIapura Kaparanja Te3poK Xapakartjaiu-
IINTa MUIOHY XOCHJ KMJIMUIH Kepak.

®usgxaBuil npoleccHy Oyinall GeBocHTa Ky3aTHUl BasHpanur
MHKIOpHA KHCeMHHM Oaxkapiuiura rtafléprapauk KypHiuiard MyXHM
I Xucobaanain.

2- mawux

bpoyH xapakaTWnH MHKAOPHHA TaAKHK KHIHLI

- By Xo11a MuKAOpHI TaiKMK KWIHII DHHIWITEHN TONMran MyHoca-
6aTHH, ALHY 3appajapluHr KyUYHILMapH KBaAPaTHHUHT ypTaya KHii-
MaTHHE YTrai BaKT OpaJurura OGOFJAOBUH MYHOCAGATHH TCKUIMpPHIL-
naan noopar. AMmo 6y Mynocabar MasKyp Basudana ysura xoc ycys
6HJan TeKWHPHIaLM.

KapGonar kucsaoracH nydakvyanapuaaH Gupuuuar Dpoyn xapa-
KaTH MHKPOCKON OpKaJau Kmuomiaéukara oauuran (2- pacum). Kuuo-
annapar uin1ad Typraijga pacMiaap TCHI BaKTJaap OpacHia OJHHTa-
ny kabw 6ynma xam myupai oauurad. llyngaf xuan6, kuHonaéu-
KallMAr KeTMa-KeT Kearali KaapJhapu Dpoyw sappacunanr (nydak-
YAHHHT) TeHI BaKTJap YTranjard BasHATHHH Kafl KHJIHIITa HMKOH
Gepany. ITydaxkya KYuMULIAPHHHHT KATTAJHTHHH YAyawl Ba yJaapix
Kepak/auua Hiunam (macTpokka Kapaur) idynu  Guian Jfmwreiin
KOHYHHHH TeKWHPHG KYPHLI MYMKHH.

[Tybakya xapakaTHHMHT pacMAapH TYHIHpRJATAN Knionaénkajan
Oy Makcagiapha Qo#natanuin Gab3H Maxcyc TeXIIHK BOCHTanAap
OVAVMIKIK Ba HIWHHNT Gaban fiyanapiuy Guanii taga0 Knaans.

Pacmaapiuunr xaapaapi nomepdal wukparan iénka HnKxira
wnma opacura Kncuarai, By nimaaap 6nnan maéiuka Maxeye on-
THK (POCKIHON  OMIAPATHING, SELIH CHEKTPOIPOCKTOPHIAT CTOI4A-
cura Kyitnasu. By ac6obui 1ysinsim oftat/tary (horokaTTadal-
THPTHUTA TXtail.

Crexrponpoektop fanmnr obuekruny rirnita ¢1ran Koroa sapa-
FHAA Y3IHIHT CTOMICH VOTILL TYPrall KBDonaenka xaapaapiiinr
Karranamiran TACBHPIIN Xocitt K nMkon Gepany. Kanpaap-
HUNE KATTAJAWTHPpILITan Oy TacBupapiia OCpiiia KpHCTAAHZATR
KYLIMAMAAapHH, CYI0K KaPOOHAT KHCI0TACH TOMMICHININT KOUTYpU-
1M Ba yHHAa cy3nb opysun nydaxuatapii Kypuii ocon.

Arap nydaruannnr nadiuxanarn Gupuii KajApra Moc Keiarad ba-
3HATH KOFO3Ta Haii3a éxit YTRUP KNl uukapuaran KaaaMunur yuy
fnaan Gearnnanca, naénxkann 6Hp kaapra cypuo, uydaxuanmir snrq
BasusSITHNH fAHa KoOrosra Tywuphwt mymxuu. Ulynaai xnanb, xuuo-
naéHKann xaapma-kajap Kapab 6opuaca, nydaxkuanuir Tenr BaKraap,
opanaTH6 OJAMHTraH pacMiaapra TEelHWAH Kyn BasHATIapHIH KOFO3la
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314 MOJLERYASIP ®U3ITKA

remupinn mymsun. bynda nygakuanune xap Gup 8a3uaATU HOMeEp-
QO UKIARU A03UAL

Amsmo Oy Husinnr aMaduil axamusitra 3ra OyauIId yuyyH Kyiiu-
Sl MYXHM LIapTra pHos Kuauw jaosuM. Korosga ny¢axuanuir
npicraanra nucbaran kjuumy (bpoyu xapakatuiard Kyuuimu) Kaiiza
Kianiiwy go3uM. lynnnr yuyn kpucraangars KyuHamasiapHuur
Nap XmJa Kaapaapia onunrai TacBupiapu npoekunana Gup-Oupuuunr
YCTHrA QHUK Tywuwu Kepak.

Buno6Gapuu, nydgakuaHuir xap Gup BasHATHIH KOFO3Ta TYLIH-
pHILAAN O.J A MII KPHUCTAMINAr KYLWHIMAHHHT TACBMph Xap rad
KOF03J4a oA0ureu goluea TYHIMIIATA KUIONY XOCHJA KHJHI JIO3UM.

By maxcanna naéukauuur GHPHIUKM KaAPHIN KOFO3TA NPOCKILHS-
Aaluaaék unsruy 6uaad uxkura unavk (AA Ba BB unsug, 2- pacm)
uyKH3nAaiu. By uusugaap KpHCTaanga TaaAKuK Kuaunaérram K-
WINJIMAHHHT KOHUTYPJAPH TacBHpH OHJall  yCTMa-ycT TYWajauran
Oyaanu. A .

Bynnan xefiun kajpJjapud ajMaultHpranjaa xap Oup Keaeyc:i
KaOprune KonTypaapu GJuwa AA sa BB uusuxasapruxe ycruea ana
poca anuk kearupusadu. Wyngalt wapournaruia nydaxya tacBupu
BA3HATJAADHIHNI Y3rapuiiy Xakukaran xaM DBpoyn xapakaTHHHHT
narnxacu 6yaang.

Pasiianky, Oy HIap OpouecCHAA CHECKTPONPOEKTOP CTOJIYacH
YCTHIATH KOFO3 MYTI4KO KHMHUpJaMaclall TYpUILHM KCPax.

CHCKTPONPOEKTOPHUHEL TY3HJAMIUM yilda Mypakka® sMmac. YHHHT
¢pUTHIL KHCMHIH Xeu Kaupaft cosaaiuduur keparn Hyk. I[luma-
Jap opacHra KHCHAral KHIONJAEHKaln acOoGIHHI IOKOPULH CTOAYA-
cu ycrHra Kyinaaau. KazpsjapHHHI TacBHDH KOTO3ra NPOCKTOP
o6bekTuBHNH 1/4—1/2 afimaunw gagap Gypuwr Ouaau  dokyceaa-
Haju. ‘ , : .

CnexTponmpoCKTOpHHMHT naéliKa KyHHJaguray croguacu y3apo
NEPNEHAMKYAsp Oyaran MKKM HyHaaumaa OOuKapuill puuaraapu
épjlamMuaa cypuia onagu. KajapaapHu ropH3OHTan TeKUCJIHKAA ail-
JAUTHPHII YYYH TPOEKTOp croJjuacupard miéHka Gesocuta Kya Gu-
aan cypusnagu. [Laéukanuir coeKTponpoekTop oO0TLeKTHBH yCTHAArH
afitu® yTuaran yuasga MyMKul Oyarad  kyumimsapud KpUCTadajary
KYIIMIMaHHIT KHHONJEHKAZary Xap XM/ xaipaapJaH OdHHTAH Tac-
BHDJIADHIIHHT KeTMa-KeT NPOeKUMAJapHIM KOFo3da OyTyH.aafi GHp-
6upn ycTura TyuwiMpumira MMKOH Oepagu. AMMO nydakKuaHuHI HuI
YuyH Kepak Oyaaiuran BasuATNapHHH KOFO3ra TyWHpa Gonlaalliai
O NAEHKAHUHT GUp Heya KaApDHHH NPOEKTOP OPKAaJdd Kapalw Ba
yaap GepafiuraH TacBHUPJApHH YCTMa-YCT TYUIHDHIIra MallK KWJIHLI
TaBCHSl 3THIAJH.

I'as nygaxyacuuniir DpoyH XxapakaTHaark KyualliapHiuir Koros-
N XOCHS 6YJral KarTaJallTHPHITan MaH3apacH KyHuaarnda uiias
WAL,
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ABBano wmynu Kafin KAAaMuskH, nypaxyandHI' Kanakaaup OHp
TOMOILIAMA CHCTEMATHK KONBEKUMOH KYUMIUMHHHT Aygaurn Dfn-
nTefill KORYHUIY nydakua KYYHUJIapHHUHT GHpOP KOOpAHHATa YKH-
JlaTy [IpoeKnusaapH yuyn smac, 6aaku nybaxyaHunr As TYJaHK Ky-
YHIIIapH y4yn OCBOCHTa TCKWIHPHO Kypuira HMKoH Gepapn. Ily-
(¢akuanuHr Korosaa OGearujanral HKKHTa BasusiTH opacupars xap
Oup KeCMaHHMHI Y3YHJAUIM KyHuaarpua yavanajnu: aBBajo, yauaruy
LHPKY/b YUWIapHHHHT HHHAJapH KOFO3Maru Kepakau HyKTajap yc-
THIa TYIUHPHAAAHM, CYHrpa 5Ca yJadaruy UHPKYJAb MHJANHMETDPIAR YH3-
Fuura KyHuau®, yliga HHHAJapDHUHT y4Japd opacuaarn Macoda
0,1 mm raua anukaunkaa yauanagd. [Tydaxua kjunmanapunn 6ynpgai
yAvawaapuunr naTHxkanapu 316-6etaary HaMmyHnara xapab Tysua-
ran xanapaiara ésunanpu. By kaapaara JavaumwiapHM KeAHHTH HIL-
JIAIIHUHT aTHXAJdapH XaM €3umand.

JIMRKaTuu 1y napcara KapaTtaMusky, Oy Kanpaana T BagTuunr!
yuTa ¥uiiMaTHra OMA YyJvall naTHxKajaapd Ba yJaaplil ulljall HaTH-
JKasapy MHCO TapuKacuaa xearupuarad. llynra xapamacpan,
XaKuKaTha, v huur t=1, 2, 3, .., n 6owiKa KuiiMatiaapura oua 6y.a-
rai naT¥Kajgap XaM MaHa Iy cXeMa Oy#duya MULTAlHUWH Kepax. T
Hulr 6y Kuiimataapu (1, 2, 3, ..., n) nydakuannur 63 Kalij Kuiran
Ba3UATAAPUIMET KOMOUHAUMANapHra (Oy KoMOumauHsaap KajapaJ-
Aa KeATHPHAraH gactnabku yura KoMOmnaiwiis laMmynachra xapa6t
TYsparan) oux Gy.aann.

AmMo t unnr nygakyauuir yadadran gyunmapH colH yugay
OpPTHK Oysuuin MyMkHH 6yaMall KoJafuran KarTa KuiMmariapuaai
QofinanaHuWIHANT MabHocH HYK. Paswanky, 6y xoaaa Kyuninaap-
KBaIpaTAaDHHUHT ypTauya KHAMATHHH TOIMIN ONEPANMACH HIIOHY-
cH3pOK GyaH6 Ko.J1alH.

Yayanr HaTHXaJapHHH HIAALHET OXHPTH GOCKMYH DiimTedy
KOUYHHHH Kyprasma’in KHIHO TeKWHPHIIIHD.

ByHHHT Yu4yH MHUIMMCTD/IM KOFO3a TYFpH OypYaKIH KOODAHHATA-
Nap CACTEMAaCH SICANajHM, YHUHT abcluccanapu YKUra Nt BakT OPaivKJIapH,

opAunara’apu ykura aca (As)* KufiMatiapu TervuniM maciutabpa Kyiu-
JAagd. Arap Koopaulatajsap TEKMCAHIHra my iy Ounan TYWIMPHITaH
Gapua HyKTanap Koopimartanap GOMHAAH YTYBUM TYFPH uUH3HK Ounan
6up-Oupura Kyuimica, y Xonpa iHUITe/iH KOHYNH KAHOATAAHTHPHUJraH.
6ynanu. Ilycpakua xapakaTjapHun KHHOMJIEHKara OMMUIJATH  FKCTIEPH-
MeHT CHaTHHHHT I0Kcak Oy/muM Ba, 3HD MyXHMi, Maca’lanu Kapas
YHKHMIOHUHT HasapHil KHCMHMa acoc KHAIHO oamuran (apasaspra nydax-
YaHUHT KpPHUCTaJUIZalH  XapakaTH INApPOMTH Moc Kesiumk Oy Xoaaa
DHHIUTEAH KOHYHHHMHI' TYJMK KaHOATJAHTHDHIMUINHA TADMHHJAHAH,

1 Bu3 éuMa-8H Kesiral MKKHTA KHHOKAJP pacMra OJHHraH BaKT OPaJHMMHHM [ApT--
JAH pasuulfa T=1 geb onamus,
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anbarra, Oynia npakTHRyMta OaxapwiajguraH WILJapHUHT Tanjard
Gapua GOCKUY;IaPH aHya NyXTa OaxkapHiaran OV.MiM Kepak.

AJIABHMET
1. E. A. litpay ¢, Morekyaspuas dusnka, ocrexusaar, 1949,

MAXCYC AJIABUET

2. A. K. Tumnpasen, Kuuserndeckas 1eopusi MaTepu, Yunearus, 1956.

3. M. A. JTeonrosuy, Crarucruueckas ¢uanka, [octexusnar, 1944.

4. A. Dfvuwredtn, M. Cmoayxosckull, DpoyHoBckoe aBHkelie,
OHTH, 1936.

| 62-BA3HUDA
BAKYYM XOCHJI KUJIHLL BA YJIYALl TEXHHKACH

Kepakau ac606 sa martepuaaaap: 1) BH-461M poraunorn nacocau
Ba IBJ/I-100 &ku MM-40 Gyr-Mol macocau Bakyym Kypuasach; 6y KypHamara Ky-
fuarniap KapUWIapIasras: HUHIAN ABOCH CYPHO oiMHajuran GajioH, paspia TpyG-
KacH Ba ra3 OKHO KMPHHI JKOHMIH TOonMmra Mysxatiauran 1pydxa, 2) JIT-2 Tep-
Monapa Manomerp B3 JIM-2 wonmzaumod MauoMerTpH, 3) Gocwauy  TepMonapaiy
MaHoMe1p EépAamHa YJuAll yuyin HHLIATHIQRAN 97eKTp cXeMach, 4) BU-3 makyywm-
merpn, 5) Tecaa Tpancopmaropy, 6) uxxit uovousstn BH-461M  poramion wacocu-
Hunr pa UBJI-100 éxn MM-40 muddysnon uacocrapmimr xucmiapra axpanajuran
MOACTH,

Myxanauma. By BasudannHr Maxcagu BaKyyM TeXHHKaCHHHHT
acocuit npuuUHnIapu 6uaall, BaKyyM TexXIIMKAcHia HILIATHIaLH-
rair ac606;Jap Ba yJapiulr XapakTepHCTHKajgapH OuiaH  Taliu-
IIHIUMP.

By rascudaa mmaateaanurad ac6o6aapuuur ¢pakat GHU3HKaBAi
acocaapuruna Gaén stvarau 6yaub, yaapHHHr Gatadcenn Oaduuin
TaBCHSI 9THATAN agaGuéTaay Kapal OJHII Kepak.

BakyyM TexumukacH yu MakCajHM Ky3ja TyTagd: BaKyyM XOCH.
KHJUL, YR Yauam Ba cakaa® typnm. Armocdepa Gocumuuan kyn
Mapra Kiuik Ofarain GOCHM OCTHAA TypaiHTall YeKAH XaM»MJH CHC-
TeMa 8aKyym chcremaci Jie6 atananin. Bipop magcaa yuyn nuxia
BAKyyM XOCHJ KHJMHAANTdN cHCTeMa €Kil XaXM pequnue]r pe6 ara-
Aaju.

Opnatha Bakyym nacm, Gpma na oKopu Bakyynra 6ynuHanu. Bakyys
Jlapaxkacy TasiuHr GOCHMMIA Ba pCUHUNEHTHHHr d Yiayamsiapura GOFJIMK

6ynamu. Arap MOJeKyJanapHuur SpKHI YONHW HYJARHMHT A YSYHJIMTH

A& d wapTHE KAHOATJAAHTHPCY, .BaKYYM [1aCT BakKyyMm Refinnaiu; arap
A =d 6yaca, Bakyym ypra Bakyym J€06, arap A> d Oynca, Bakyym
IOKOpH BakyyMm Jeb aranagu. -
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Paowam cypu6 omnil yuys pelMIuesT TpyOonpoBognap Ouaain na-
cocra kyumamy, Tasunu cypud odmu nponeccuga Tpybonposogaai ras
okt yrajn. TpySonpoBOAHHHT KYHAANMAHT KecHMH OpKand | cekyup
inta YTaaurad rassanr Q Muwaopn eds ogumu ned aranazn. Bakyywm
TCXUHKACHAA I'a3 MHKAOPH

Q= pV Mm cum. ycm.-a (1)

MHKAOP Ouaan yauanagu. V Xammparn Oapua mosexynsanapuunr N co-
i 6uaan Q MUKAOD -

Q= NiT - (2)

mynocabar Ousan OGOFNaRTaHJHTHHE KYpPCaTull KmiimH 3Mac, Oy epaa
%k — Bonbiman poumuiicd. a3 okumu /:

! = § MM CUM. yCcm.-Aa-cex ™}, (3)
I ra3 oguMu Ounan TpyOONPOBOZHMHI YuJapumarg p; Ba p, Gocmmaap
(dapku opacuia Kyiduzary MyHocabar ¥pHBJMAHD:

I=L(p,—p). (4)

By epna L — rpybonposodnune §rrasysuanaueu ne6 araiann. Yr-
Ka3yBuaILIMK YMyMuii Xxoqaja TpyOonposoasard OGOCHMHHIT QyHK-
uuacu Oyaaxu. Cypu6 oaunaérran ra3 OKHMHHM OJaTAa Hacoc
XOCHJI KHJa/H,

Xo03UprH 3aMOH BakyyM TeXHHKacHIa KVYiJaHujaamuran Hacoc-
JNapHMHT KOHCTPYKLUHSJapH BaKyyM CHCTeMacHHHHT Baszadacuira Ba
cypHIN npoueccHra Kyimjgaauran Taitabaapra Kapab xnama-xua 6y-
Jaju.

Xap kanja#t Hacoc HKKHTa 6ol mapameTp OHJIaH: CYPHLI TE3NUTH
pa uyerapapuil 6ocuM (aUMHUT GOCHM) OHJaH XapakTepJaaHaznH.

Cypuw Tezauen 16 peuunuenTufian cypub oaunaéTraH ras oKu-
MHUHMHI Hacocra KHpaBepHUl XKOHHZAaru ras OGocuMmura nucGarira
afiTuaaju:

1

8= Drup’ (5)
Cypum Teaauru a/cex. mjcek, cmP/cex Onnan yavamamu. Cypuim
TeaJUrd HACOC KOHCTPYKHUSICHHWHI y3ura Xoc TOMOH.apurarkua OOF-

JAnK 6yaub KomMacian, OajiKu Puwp OOCHMHHHT XaM (YHKUHSACHIHMD.
Xap KaHAail HaCOCHMHI cypuumi Te3uru Oupop OGocumpan Gounia®d
Kamasn Gomaafiau. Peuwnuentnan raspy . Cyprasja Xocua Oy/wimm Mym-
Kunt 6§sran SHr' KMUMK GOCHM HACOCHHHT wezapasud (mamur) Gocumi
Jeimnagy. By GocuMaa cypumn TesqurH Hoara aiiavaau. Yerapaswit
GociM 1IACOCHHHT MKKHHYM acocuii Tapamerpnm  XucoOsanaau. Arap S
cypimn Teaanrnin GocuMMapHUHT OMPOp METEPBANKJA DEUHIHEHTAAH P
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Gocumra OoOrwy OYamaiiiu ae6 xucodnaml myMmkud Oyaca, y xonaa
nacoc df BakT Mukza pSdf ra tenr GVarad ras MUKAOpHHA CYpuO uM-
Kapaau. Yua Bakria W4uAa V X@OKMiM pelulueHT uHupjard 6ocum dp
Kajgap kamaiicun e dapas Kuaalltuk, vy Xxoa1a

Spdt =—Vdp  (6)

Oynazn. by renrsamann euud,
rasy cypn0 OJHHAETraH pely-
NUeHTAarn OGOCHMHHHT  BaKTra A, A,
GOFJIaHMIIMAN TONAMH3; ~B4 8 7 :

p=pe™", M)

Oy epxa p, — pelunnuentia Gou-
JauFuy naiitaa  6yaray GOCHM. 1- pacu.

Hacocaapunnr nkkura acocuit Typuuy: nopuielau Mexaluk Hacoc
Ba Anddysnon nacocnu Kyprd uvkaMu3. Dy nacocnapHHHT KolCT-
PYKUHACH XyAa COANa Ba HUIAA HINOHUJM OYATAaHH YuyH yjaap KeHr
Kyaganpnanuran 6yagn.

[Topwenan Mexauuk nacoc. [Topwenan nacocnuir cxe-
Macu Ba YHMHP HUI HHKJIUNHUNT ZMarpaMMacH MoC pasuiuja l- Ba 2-
pacmaapna kypcatuaraun. Hacocuunr /7 nopmenn, B i KaMepacu
Ba MKKHTa Kaanauu: Ky—kupuum xaanann Ba Kp—unkium xjaananu
6op.

pHacocnnur KHPHII KUCMH pellnuentra Kymmnaau. Hacocuwur wu
KamepacHHuIr xaxmu Vo ra tenr 6yacun 1e6 dapa3 Kuaaivuik. [lop-
WEHHUHT Ccypull lopywHaa (Oynaa NopiieHb YHITA 10paju) peLulMenT-
IaH Kesaérran ras K; KHPHII KJUIaHE ODKaJH KaMmeparH (Yuu GyTyH-
nail  TYJRUPryHYa) acra-CeKMH Tyaiupaiu (2- pacmaark I myKra).
Bynaa K, xnanan éngk Oymaid. Dy npouecc BaKTHA3 KHpuII GOCHMH
Pgyp. ROMMHit OysHO TYpajd.

Bynaan cyHr nopuieHb KaMepa WYHAArH Ta3HH Pyup. OOCHMAAH  Pauk.
6ocuvraya ajmabatuk cukaaw (/, 2 aguabara). Bynaa kupuim Kaananu
E€MUAaAY, UHKunl KJalaHu )
ouunazy. DBywpan cyur ras 4
Kamepajan HTapub uMKapuIa-
am (2, 3 naobapa). Bynaa ka- %
-MEpa HUNAArn GOCHM Py, a
Tedr GyJjras xosja yarapmaii
Typanu. Knanan  sugunnaa
Oupop KOBaK Ko#i Oy/anun
Tydaiian KaMepa nyuua Xam- Pavp
Ma BakT V, Xammmu Oupop
MHUKAOp ras Koaaaw. Dy
XaEKMHHHT KYIT KHCMHHH Ka- 2-pasls

o
&

drmvm————
- - .-

T

b o

C<t-
X
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nepanit K, Kaanadra yaopun A kanagasusr (1- pacM)  XaKMu TAUKKA Ky-
Mot By XamKM Koaans xaxM el atanagu. Bynian kefinnru cypuuiga
Kupuil KJadasy GupAaHura  odmdaMail, OaiKe HIN Kamepacu/iars Gocmm
Punp. TAKAJKAPp TYIHCAHAAH KejiMHrnHa oumnain (3, 4 aguabara). Ilyanait
KHAHO, ML KaMEePACHHHHI OGP KHCMH (4YHOHUH, Vi X2KM) pyyp CocHM-
Aard ra3 Ouian TYAranjaryHa KUpHUI Khamanu ounsazu. Haruxajga ua-
COC KIIMHMHT Xap Oup UMKJAHAQ peuuNHeHTAaH

Q = (Vo—V1) Pup. (8)
MHKAOPAA rasz cypud oamHagu. Arap Hacoc 1 cekyHA WuMaa n HUKJ
Saxapca, cypub onunaérrad rasHuur / okum# Kyilmparuua Ginagu:

I = (Vo - Vl)pxmp. n. (9)
[Mysunr yuys cypumr Tesauru Kyiingarnya 6yiagu:
S = n(VO b Vl)' (10)
V, nu aznabara TEHTIaMACH 1aH Tonub, S HH aHHKJaHMu3.
_ panx. \HT Vi ]
S_s(,[l—[,-h:;T) =) (11

6y epia Sy = V. Pgup. KaHua Kuuuk Oysca, CYPHII TE3TMTH IyHYZ
KMYAK Oynagu. S HoAra al7aHafuraHjard pPyyp. OOCHM  yerapapuii
(aumur Gocim) nel aranapd, Pemunument wuupard rasud Oypjan macr
Gochvraua ity Hacoc Ouwnan cypuld onum MyMkHH 3Mmac. [lopuenau
Hacocsap yuyH 4erapasuli 6ocHM

’

Puer, = (“‘j‘i)ypqux- (12)

Unkuiy CocuMM KaHua KHYHK Oy1ca, HAaCOCHHHT 4erapaBuii BakyyMu
wyHua aximu 6yaanu.

Mexannk Hacocnap oHATHA Pawk. = | ama Gocumga HiLzaiaM.
Dyunaii Hacocaapjsa oXupru BaKYYMHH AXWWJIAW YUYH MKKHTa CY pHL
Gockuun Kysanuaagu. Cypummunr xap 6Mp GOCKMYH MYCTaKuaI Hacoc
xaly HULIOBYH afipuM Kamepajad u0opar. DupuHUM KaMepaHHHC YVMKHIL
MOHHTa HKKHHUM KaMepaluuT Kupuul xofu kyumrad. yspai xuomo,
OWPHHUM  KAMEDAHMHT P, g . UYUKHII OOCHMH WKKHHYM KaMmepaHuHT
Paxup. K¥pui Oocumura Ttenr. Arap. wkkana kamepawuur V, Ba V,
TlapaMeTpaapy TeHr Oysca, MKKM GOCKHY/JIM HACOCHHMHF uerapasud Ba-
Kyymn p Oyaagu:

Paer. = (1) Pass. (13)

Pean nacocqapuvir KOHCTPYKUHSIApHAA HUJAMHADUK KaMepana
afinanyByYy nopuicHaap gyananuaany. HOxopuna aftab yruaran nop-
HIeHNH HACOCHHHI HMUIJAlUMTa OMA YMYMHH MYy/o0xasasap Oyujas
acocaap yuyu xaM TYFpu OyaaBepaiu.
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62. BAKYYM XOCHJ KWJIHII BA YJIUYAIH TEXHUKACH 29(

OAudpbdysunon nacoc. Oilaria MexaHnuk 11acCoci1ap peUHNH-
ENT/A eTap.IH IOKOPH BaKyyM XOCII KA 0aMaian. Yiaphuur yera-
paBuii Gocumy 103wy cust. yer.  pan nacr smac.  Wlynunr yuys,
OLATAR, MEXANHK nacocaap anddysnon nacocaap Guiaad Gupraauk-
Aa NWAATHAATH.

Byr mappanu auddysnon nacocunnr cxemacu 3-pacmiaa xypca-
tuaran. bup Gockuuan qnddysnon wacoc /I naponpopoy, C comin
Ba D mudopysopaan  nGopar. Byr
OK¥MH (IHAPPACH) COMMOJAN KaTTa >
v Tesady Ouranm  uugnG, andiy- )
30pra TYmaan Ba yunur yxu Oyit- !
aab xapaxartaannG asgdysopuunr i '
6yTyn Recumunp tyaaupapn. Penmne 4 f/

DHEHT HYBJAATH Fa3 MOJeKysaapy Fee—e—
Byr oxumuiaa apaaanmG (ampdy-
3usAanuG), HaCOCHINY YKL TpY
Gacura toMon 1obopunaan. Cynrpa
Fa3 MexailuK Hacoc Onnan cypuia-
qu. Moit Oysn anduyaop aenopaa- a- pacy

pHAAa KomHjelcamusaanany (nnép-

(ysopnir cys coBuTn6 Typain). Cyiok Mot Oyraarriura (y pacs-
Aa K¥pcaTHaMaran) maxcyc TpyOOHpoOBO/ OpKaax sna OKHO  Ty-
Wwajn.

['asuy spdexTHB Cypud OJAMIT YUYH Ta3 Moaekyaatapu OYF OxHamH
wyura Gemanos  Kupaguray Ofcmuum nosuy. Bynaall Oyammm yuyn
OKHMIArH OVFHHHT 3HUJMTCH JKYJa KHUMK Ba TasuHAur YHKHW  OOCHMH
ayaa kuupk (ogarma p < 1072 ws cum. yom.) OYamim Kepax.

Huddysuon wacoc HIIMHEHT TAKpuOMH HA3apHACHHY KypuO uuKail-
ank. Byr o (Luappacn) audpdysoprunr KecHMHHE COIoHHHT AB ke-
CHARW TEKHCARMIIAH THI TOMONZR OKp TeKHC TH.4upHG TYpHoaun ned
dapasz Kuaaitank. Perumuentiarn ras nojexyaaiapn conto Gusan aud-
py3op zeBopAapH opacHAH XanKa. UlaKMaard 3asop oprasit O6yr okH-
mpra Yrain. AB kecusmia ras MoeKkyaAatapiuiiie KOHUCHTPAUHACKH CIK-
pat opratit. A3 TeKnCMKIAN yall TOMOHAZ MOACKY. 1a13PHUHT KOHIEeH -
TPAUMACH 11, vd, VHF TOMOHAA 9Ca n, ra Tenr. a3 MoJeKyaalapuuir
Upra apudyeTHK Tesmrmm v Owaan Gearnsaiass, Heengnik Napa-
KATH HATHXKacHla pennienr,is 6yr oxnsmra AR xecnsnpnr [ oou?
034 opxaan 1 cekymiula ng/6 jona raz mosexysact  Ytan. byura
Teckapu jivhaasinga n,w/6  mosekysa yramn. n, < n, Ofarany yuyn
MOJKYNASAPHHIT HATHARABIM OKUMH pelunuenTaan  OyF  okumura Ka-
pab fiynaaran. Oxumuunr | cu® kecumyu opxann 1 cex numpa jrrau
‘MOJIEKY.14JaDHUHT yMymull conn N:

N = &0l —ny). (14)

o —

2] ®u3ukazan APaKTHKYM
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I'a3 onan OwiaH MoieKyJadap COHM
] —

. , I'=—=v(ng—n) kT (15)
mMyHocabar Ouaan Gornaurau, Oy epaa T —rasHunr TemfeparypacH.
1UyHiHr yuyn c¥pHil Te3auru:

!
S= 70_k7'—' (16)

Jwddpysopaunr uxthépuii kecumumnar 1 ca? 103u opkaim rapuran
ra3z oxuvuny udolasaivui, DyF oKuMM HACOCHHNT YMKMII XKOHHra Xap
CCKYMAAA 7 (Y) ¥ MOJEKYI8HH U Te3qamk Ousan oTa/M. By sca rasupnr

Iy = n(xyokT (17)

OXMMHA MOC Kejaad, Bydra teckapu fiyHamumiia 1 cex puspa rasuumur
dn

lIy=—D 2 kT (18)

okuMd Anddysuananagu, 6y epra D — ra3 MoJdekyaajsapuaunr  augdy-
3wt Koyppaindenrd. TYaug oxum [ Kyfianarnua wpojananagu:

[ =n(x) va—DZ—’;kT. (19)

I3 r AR o al 4% #]
! un SpK"p_ Ounan  anvawrrupué Ba  Xocuwn Oyarad Auddepenundn

Tenrgamany euud, S Hu ToNAaMH3:

s=< (20)

g o s
1 v ~—5 &
e — D
1 +% . P (]—.g )

6y epaa [ — pudibysopusur ysywsmrd (Aud@ysnon nacoc piialb Typ-
rauzary  GOCHMM TakCHMOTH Kypeatwirad 4- pacyra Kapaur), Arap

v L

e P onaraa xyja KuuHK MUKJIOP SKanauruud abrHOOpra omcak, y
X0/11a

S~ — @n
I v
e

o ey

(20) Ba (21) mynocaGarnapian HACOCHHHI Kupmi Kecwsmmsnr 1 cied
103Hra TYIPH Keaaaural cypuw resaurn tonmiaan. Hacocumur Tlaug
ey Tesquty xyimaarn dopaysa 6xaad udoiananagu:
Av 1
s=4r L, 22)
14

o —
efe
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2. BAKYYM XOCIHJ KIWIHII 8A YJAUAII TEXHHKACH 393

6y epaa A—condo Guian Angdysop opackiard 3a30p KECHMHHHHT
JO3H.

Hacocaarn moii Gyraapuunur v ez 180 sjcex fan  oumaiy.
Huddysnon nacocaapnnnr éprammaa 107 sew cum. yem. raya Gocum
XOCHJT KHJIHHAAH. Peltunistenitra moit
OyFnapy KupHO xeragnra Giiraun
yayH Oysgad nact OOCHM  XOCHI
K6 GyoMaiiaun. 1078 mat cum.
ycm. pan nact GocHMiap  XOCH
KHJHI YUYH MOH OyFaapHui mys-
JATHIIL  yCyJd  KYJansIamy éxn I
Gomka THOAATH Hacochap Hutiam- G Lo=m===
JIafH. ]

UerapaBuii BaKyyMuis sixui-
AW YUYH KYTHHYA KYN DOTORAnN
aupdysdon nacocaap mnaatinean, Nap 6iup HOTONANHHT FIUHUHE
MaponpoBoAH Ba Confoch G, 5- pacMia MK noronaan xndg-
(Qyauoun HACOCHIIT KHPKUMIT KypeaTnaran, Hacociuur tkknTa Koak-
cuaa A Ba B napoupono;ur va nkknra € sa D conaocn 6op. Comno-
Jap GYyF OKHMHIIM 1ACOCINNIT Kiupuut Aofuan audpdysop yxn 6Fi-
nad HHKHII Kofnra ToMon fijnanrnpn6 Gypajn. Arap Gyraatkiu-
Aard Mojaa 6up skuucan 6)amaca (6up Kanua Qpaxmsian nbopar
6aca), y xoada KoMmuonentaap dppaxuusaannt xanganampn. Tinn-
TUPYBuK OYFJAPHIMIT GOCHMH SHT KHUMK Oyarau sur ofFup ¢pak-

n

”l o o o e e av e D o -

]

-2

A - -—— -

4- pacw,

Cypunagmear

oodexmea ” n
Xabo il
Monexynanapu

A, Oaup
? :.\\‘ ‘// pavyurnap
* B nuanap
Mlgz!— ¢yt
{ F‘\ "_E‘
8 |4 =l Popbaryym
L:T nacacea
L~ .

5- pacm. 6- pacm,
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324 MONEKYAP GHIHRA

unsirap pewnnHentra 3ur Akyn 6yaran D comaonan yramu. Euri
dpaxnanap peusnventian y3oKpokaaru comaora Gepuaagu. Ulyu-
Aait KHANATAAE DeUHNHeHTra eHrHa (pakuuaaap TYWH6 KOJIHIl-
HUIIC O10H OJIMNafH Ba Iy GHJAaR 1IaCOCHUHT verapaBHit GocHMi
nacaiiTHpuaaan. Xap xua (ppakuusIapiunr Kauamw reMneparypaci
Xap xua 6y/irand yyyw xap XHia dpaxkuufaap xap Xua naponposoj-
Jlapra aBTOMATHK DAaBHINAA TyWaad. Dyenatruunuur uertura sgiy
WoAgapaa eurHa ¢pakuuaiap 6yraanand sa ynap A naponposoara
“tymand. Orup dpaknusiap aca Mapkasraya 6opajn sa yuia Xofi-
Aaruna 6ypnanub, B nmaponposoAra TywaiH,

Manomerpaap. Bakyym cHcTeMasnapuia GOCMMHM Yauauwina xya-
Jdangaajuran MaHOMETPJAApHUHT acocufi Typhaapu Ouian Tauumué
YHKaMU3. ) :

Max-Jleopgnnur xoMmmnpeccuon Manomerpu Kowm-
NpeCCHOH MAHOMETPHUHT HULIAWH MabIyM Mapra KHUCHATAU Fa3Hunr
6ocuMuHE Yayalura acocqaauran. Arap peuMnHeHTAArd rasnunr 6o-
cumu nmact Gyaca, yun osaraary U-cuMon MauoMerp Ouiau yauati
KuiliH. Arap ras oaauuzan Kynm Mapta CHKuAran 6y.aca, CHMKWIran
rasunnr GocHMuIK Yauaw gkuiun amac. Max-Jleon manomeTpy rasun
jpacraalkn cHKHILTa HMKou Gepaauran U-cHMoH ManoMeTpaup.

Dourfanrue XonatAa ra3 .MaHOMETPHMHL peuMnuentra Kywdaran Ou-
pop Myaiiau Vy XaMMHHH STAMnaliiy Ba VHUHT p, GOCHMH peuutiHenT-
aarn Gocumra tenr Gyaagu (6- pacm). Kyuma B upuumt V, Xaxsnu
CYIOKJIHK Gunan Tyagupuuira uMxon Oepapu. Cyloksaux rasuu K Ka-
nuanapra cuxul umkapul, ynuer COCHMMHM p, JiaH anya karra Gynrau
Gocumra Kagap oumpu6 cuxanu. Cymoxkauxnusr K; Ba K, kanuansp-
napgaru catxnapu dapkh Oy cuxHaran ra3 OGoCHMHUHUHT YJ4OBH 6y-
Japgu. Yuysmuit xoaxa K, Kanuaispaary CylOKJMKHEHR catxH K,
Kamwuwspaaruaan okopd O6ynagn. Ofataa ras cuvod Ouias CHKMNAa A,
Cugunmiaan oggust V, Xaxwmaaru rasuuwnr Oocumu p, Gyaca, cH-
Kunraufan cyur sca GocHMM CHMOO caTXNapHHMHT h; — h, alinpmacHra
TeHr Oynagu, xawmu 3ca /,S ra renr 6ysanu, Sy epia S MHKIOp —
K, XalUnAgpHHHT KeCHMM, A; — KanWMIIPHHHT rasra TY/araH KHCMH-
HUHT 6248 AUTH.

Boftib—MapHoTT KOHYHMHH TaTOHK 3THO, H3jaHA€TraH p, GOCHMHH
TOTIAMHS!

p, = f,_o(/z1 — ho) by M cum. yem. (23)

Oparga K, kanunispgard cumob catxd K, KaNWLISPHHHT yyurava
KenTHpuagu (g = 0). Y xoaaa

P, = -‘% hf MM CUM. YCm. (24)

By yeya ksadpamur fawout yeyasu pe6  arasapu. SjV, Muxiop
Max-Jleog manomempunune doumuiicu pe6 arajnanu.
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62. BAKY¥YM XOCHJ KHMHIO BA ¥JIYAIWl TEXHHMKACH 325

Arap K, xanuaaspaark cumo8 catxu MyafifiH /iy, TaMmFara eTkasui-
ca, y X043 ~
Py = ISTIIO,M MM CUM. yCem. (25)
0

By epaa Ak — kamuanspaspaary  cuMo8  CaTXAapHHHHr  afupmacu. By
ycya 9HSHKHE Yauamn ycyau jel atalajn.

Arap Yogab 6ynaguran sur kumnx hapg M w= 1 oy e xuco6-
Jacak, MaHoMerp GujaH yaual Ofanmiran sunuman GocHM (KBagpaThk

ycyn)

- Piin ™ g-o MM CUM. fJem.; (26)
Masomerp Guian $uual Gynapuran makchmas GOCHM:
£ e Pax ™ g-o U' MM CUM. Yo, 27)
6y-epra H Mugaop- K Kammaasipnuur ysyiiury,

Maxk-JTeon Manomerpn aGeosmor Mauomerp 6416, oNAHHAAH 8-
paxanal uMkuwny Tanald Kuasafan.

Tepmomapaanu Mmanomerp. MaHOMETpUHHT HULIAW TIPHH-
UHOH Ta3HUHT HCCHKANK YTiA3YBUAINIHK Kosdduunentninur GocuMra
Gorauk 6yanunra acocnanrad. by Basndana swaarunanurad Tep-
monapaau JIT-2 namnacu 6ynrad MaHOMETPUMITD IEKTP CXeMacH
‘7-pacMla KeJATHPHATAH.

By tunzarm MasOMETpHK JaMnaja 51eKTp TOKH KU3gUpajuras
HH uyraauuw tonacu 6§aanu. Uyenannw tonacutiuur ypracura IT
TepMonapaHuAr G6up nafpauad OHPHKTHPWJITaH, MKKHHYHM naliBani-
HUHI TeMUeparypacH JaMiua JAeBopJapUHMHT TeMOCPaTypacHra TeHT.

BociM ¥3 KuAMaTIapuuuur 64pop N¥anasonnna ysrapranaa ras-
HHHT HCCHKJHK yTKasyBuaHaury Gocumra 6oraug 6%aa Gowaafigs.
Y{raanull TOMACHIMHT TeMIepaTtypacH xaM yarapa 6owmmafiau. Tep-
MO-3. 0. K. TeMnepaTypa yarapu-

WHHART HuguKatopn 6yaann. Tep-
MO-3. 10. K. MHKIOPH MHJJIHBOJLT-
yetp 6maan Yauananin: y ras 6ocu-
MHHMHT YJI4oBH OYaans. Y/

ManoyeTpux Jamnaila Merann
toaa Ouaan JaMIANHIL LHIAHHAPHK
KOpNYyCH OpacHlia HCCHKJIMK Yysa-
THIU hpoueccd 103 Oepaiu, Jamia
KOPHNYCHHHHI PajuycH MIHWHT 7
paguycujlad anda karra Oyaaju
(omnaraa r=0,01 c,u?. By =xoana
HCCHKJIRK  ¥TKasyBUaHJIHK  K03}-
(QHUMENTH, HKKHTA Iapajiaeda Te- .
KHCAAKIAD OPAaCHAA MCCHKIHMK ysa- 1- pacy.
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T yoaunarnnan ¢apkan $irapok, A>r wapt 6axapuarannaaruia
Gocumra Gorauy Oynaanu, Oy epAa A-——ra3 MoJjeKyJaajapH 3pKHH
I0rypHil BYAMUKKT Y3yHauTH. By mapt MalnoMeTpHHNT Hgam Co-
NAciHuH I0KopH 60CHMJap TOMOHHAAH HeKkaab Kyanu.

JKyaa mact 6ocuMaapia rasHMHI HCCHKJMK YTKA3YBUAH/JIHIH Ka-
Masii4, TOJaHHHT TeMIepaTypach sca KyTapHJaad. Bympa wuccuk-
JIUKHHHT HypJanHUl #yan OHAAH COYWIMILH Ba TOJMa TYTKHUJapH-
EMHT HCCHKAMK §TKasysuanauru tyQpahiaun 0yaaauran ncpodaapu ras
OoNK6 KeJaaMraH HCCHKJIMK OKMMHAAH OPTHK 6Yynaub xomanu. Tosaa-
HUNT TeMmmepaTtypacu ras Gocumura 6orauk O6yiMai xKomamu. by
daxtopaap MalOMETPIMIT HULTall COXACHHHM macT G6OCHMJIap TOMO-
uMaan uexsaab gysun.

JIT-2 maHomeTpHK JiaMlanuur Hunaw coxacu 0,5 Ounan 107 um
cum. ycm. opacupa €ragd. OpaThaa uYYrIaHHLI TOJacHra GepuJaurai
TOK 1uyHAail TaHxa6 osmuaguky, 1072 am cum. yem GocuMaa Tepyo-
2. 10. K. 10 me ra Tenr 6ynanu. ToxkHHHr Oy KHiAMATH JIAMIIAHHHT 1[OKO-
aura €sud kjfiuaran Gynapu.

TepMmonapasu MaioMeTpJapHAHT KaMUHJHTH Y/IapPHHHT a6CcosioT
GyaMaraHaurd Ba OJAHINAH Japaxatal® KYHAHIUHH Tana® KHJAHILH-
aanup. By mapaxasnai 60CHMH YAuallafiMTaH Fa3HHHT XKHHCHIa GOF-
JuK 6yaaan. _

Mouunsanuon wmanomerp. louusauumon maHoMerp Ounan
107% wma cum. ycm. pan nacr Gyaran Gocumiap yiuaHamH. By Bakyym
kypuamacuna JIM-2 masomerpuk samnaad BU-3 . ac6obu wuinatuaaiu.
MaHOMETPHIHT HILJIall TIDHHIUMNH Fa3 MOJIEKYJaJapHHH 3J1€KTPOH.Jape
HUHT MOHJaml COHM GHaan raz GOCMMH opacHAarH GOoFaHHIlra acocJa-
HajgH. AcGoOHUHI TIPHHIIMITHAJ S/IEKTP cXeMacH §- pacMia TacBUPJAHTaH.

Manomerpux namMnaunnr K kKatoid Ba KaToh aTpodHia KOakcH-
a1 paBiwa xKolyawrad C UWIAHADHK TYPH XaMma P KO.aJ€KTOpH
6yaaan. Ac6o6Hu HILIATHIIAAH OJNAHH MaHOMETPHHHI TYDH KMI-KH-
3ua uyF Gyaryuua kuspupuaanu (Oy cXemajza KHM3JAMDHIL 3alKHDH
K§pcaTuaMaran); KM3aupuarauia Typ MaTepHaJiRnary rasjap yuga-
pu6 w6opuaaan. Cynrpa KH3AMpHI 3alXUpH ysuaapu. Karognuur
YYFIaHUIl ZAaPAXKACHUH Y3rapTHPHO, 3/€KTPOHJIAp SMHCCHSICH TOKH
l,=05 Ma ra TenrJ4alITHPHIAIN.

Typ xatoara nucbaran U;=200 8 mycbar norenuuaara sra. Ka-
Tox 6usan TYp opacHpars Maljolla Te3NalITHPHITAIl SJIEKTPOHIAD
TYP opKaau Typ Ouiaan KOJIEKTOP OpacHAard coxara yuub ¥yraiu..
Koanexkrop karoara nucbaran Ups=25 8 Manduit norenunanra sra.
IHynunr yuyu saextponiap KoaJICKTOPra TynIMaian, Gajku opKara—
KaToAra Kaltapuaaiy, myinnai KHAU6, 5;JIeKTPOHIAD KOMIEKTOp GH-
Jdau kaTtoj opacuaa Gopub-kean6 (reSpaunb) rtypaau. TeGpanum
HATIZKACHAA 3JEKTPONIMIT TPaeKTOPHACH Y3asii, JIEKTPOH Ouaail
1a3 MOJeKY.Ja1aPHHKHT TYKHAIIAL 3XTHMOJH 9Ca OpPTaiaH. DJICKTPOil
On1al ras MoJeKyldaCHHHHI TYKHAalUHLK oKHOGaTHIa XOCHI GyaajH-

www.ziyouz.com kutubxonasi



62. BAKYYM XOCHN KILTHW BA YJAHAIL TEXIHIKACH 327

R- ey

ran MycGaT HOHAAP KOMICKTOPTA AL, dHepriuAshiin NYKoTran
3JCKTPONHAAD TYpra Kerajn.
Bocum Hakajgap Katra 6Giwica, Howsanmu wynua res-te3 6yaaau,
Ko:tekropaarn [, nonaap Toki raz Gocnmmnnnr Lavow:s 63nan. Hou-
J1aD TOKH GOCHMIa HPOMOPIHOHAL]:
— @
ajum cum. ycrm. ra teur. lomaa- |
HEIL OWJaH OHP KATOPAA MOJCKY _
Janaap ranaéuirasany, cvurpas yoap- ] Y
Jau  Gotomaap  nypaani, by .
(POTOHAAP KOJINEKTOPAA 3.1CK T PO Y
JAPIHHT QOTOINMHCCHICINIE PV L 7
(pOTOTOKKA Kaparaia myan Kimpg 6v.u0 ki Cotoset M-
HOMCTPHHHT HITANDL - CONACHI Dger ()OC”.\I.'IHP TOMONY Lt HCRT0 K.S’"l'
ad. JIM-2 sannaga Gy ouwerapa 5.10 ® wwocus yom ra TSipu
KeJaii,

Maoyerp katTa Gocu-
Aapaa xam HuLtall  ocnann,
cunm 107 s cam. yom. jlan
opTHK Oy.aran;a xato;( (ojar-
J1a BOALGBPAMIM KATO1) KHC-
J0pojt, cyB Gyrn Ba Goinka-
Jap kabu akThs rasiap mi-
THPOKHAA TE3 CMIPHIAH. Dy
uekaad KysaH.

Kypuamanunr rtascupn, Dy sasnganarn Bakyym Kyp#aMacHipa
0JIaTAATH BAKYYM KYPIIMACHHHUT Gapua aeMentaaps Gop, ynian
TamwKapy, Oynla MaKaapiun Gaxkapira nydxon Ocpajnrai 6ab3s
aeraJasaap xaM gop.

Bakyyn gypuovaciimnnr exemacu 9- pacaiga kipeariviran. Cxemara

3

I,= Cp (28)
JIM-2 naama yuyn € npovop-

nnonamank  kosdpnimentn 0,1

ra keatupapi. Arap raannur ooen : s

sy kyda nact (1077 s e yoem,

JaH kasmpok) OFsca, non-ap Tokp

uynky OocHM KaTTa Gy.iradpa

KaTOMHHU KY{H0 KCTHIL XaB-

¢u Gop. Manoverpiari Go-

XoAuca  uyrAanTHPILAINan

KAaToAMi  HOIBAIoN Mallo- 9- pacyt.

METPHHHP KYAMaHILIHEL HMKOHISTINN JOKOpH Docivnap roMouigan

Cyiaai Gearnaap xupuruaran: PH-—Qopsakyysmn poTaunon Mexamka-

suit nacoe, J1H -—woxep Bakyywn gudyvanon Gyr- Moft nacocd, By—

wupgan Xaeocu cypné oqmuaérras wam, HM—uonnnalgon Manonverp,
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TM - repuciapaint Manoserp, 5y—paudidvanon na ocra wyimaran  Ki-
e poprakyysr €aqon, T — ras paspaiuiuar panrura gapaG saky-
YMI DAXOAI yuyn winAaTHaauran -paspsai Tpyokack, 7,—ra3 kera-
Auran kofin 0yaran TpyOka, J/— Mmofi Oyriapund  TYTHG KoJajmran
KONKOK.

Pl dopsaryym nacoc /1H puddysnon nacocuuur Hinjaumy yuyn
3apyp Oyuaran pacraalxkn cufipakaamaml  xocua xujgagu. Ky—Kg
YMpaRAap KyPUIMANHNT ailpaM KHcMJiapHin GHp-OupHra yaaiau.
Ky x¥mpax € Qopsakyym nacocun Kypuamara kyuajad, 6k yiu at-
moctepara ounb. K¥aaH. XaBo cypud oaunaérrad sagTaa K xyMpakg
nacocHn Kypuamara x¥wud rypaan. dopakyyM Hacoc Higan Tyx-
tarunrapia K, xiMpaxiuu atmocdepara ounb 1060pUIl Kepak, axe
Xonza armocdiepa GocuMH 11ACOCINUIT WU KaMmepacHpard Mofilin Ha-
coc Onaan KypnaMa xywaanuran nafira arapu0 UHKapaju.

Popsakyym nacoc Guaan by 6aanon puuzarun XaBonH RHOPY3H-
Oll nacoc OpKajam XaMm cyphu, Oy macoc HIUTHDOKHCH3 XaM CypHil
MyMrny. bynuinr yyyn Kz Ba Ky kyMpaxiap wumaatanagd. Arap
by Gaasionaary xano AH(GQysHON HACOC HINTHPOKHCHS CYPUO OIHIA-
érran 6yica, yu Kanaian Ky yMpak THKMHHAACH TEWHK (GOPBaKyyM
nacoc Tovonra (GupuHuy iiyn) Sypuaumn xepax, 6y xonga by 6as-
JOWJATH XaBO TYTAalll CcTpeidkagap Onaan xypcaruaran GyHanuiia
cypu6 onunany. Bynna K3 xyMpax éuuk, jemax, auddysnon Hacoc
KypuaMagan Oyryniall axparuaran GYAuINy JO3UM,

Ky xympak jmuddysnon nacoc tomonra Gypuarainya by Gasiorn-
Jari XaBo NYNKTHP CTpedxkadap Ouaan kypcarwaran fyHasauina
nuddysuon nacoc opxann (MKkunum ityn) cypu6 oannanu. Bynpa
Ks xympar ounk 6Yyanmn kepak. Arap Gow.anrny nadria 5y 6an-
Jonjarn 6ocuM xaTta ((popBakyyM HACOCHHHT uerapaBsHii 60oCHMH-
Rai 1oKopH) GfYnca, oamuH NuQQysHOH ACOCHUHT WIULIANIM YUyl
3apyp Oyaran cuiipakJaniIul XOCHJ KHAWLI Ba XaBOHH OMpHUu4U [i{a-
nai cypnd Typuu kepak, AnQQy3HOH HAacCOC HIUTA TYIWIHPHIraijian
Keltliruna Xapoliy HKKMIYY By Onaan cypuiura §THIn J03HM. YMy-
may, xypuamaunnr auddysgon nacocra anoxapop Gyuran KucMH
(ITH nacoc Ba b, O6annon) XxaMMa BaKT «BaKyyM OCTHAA» 6yauiin
Jao03uM, wynaaé oyaranna nud¢ysHoH HacoC HYMIATH MOH XaBOHU
0TMaRAL.

Mawxaapny 6axapunimiga 6ocum arMocdepa GocumugaH dopsa-
Kyym QocHMHUra Kazap ysrapajay, 6y BakTRa KyPHAMaHUIT 0y KUCMH
OOoLIKA KHCMJIADIHIT XaMMacyian axpatuaran 6yJamuy Kepaxk, sibiu
K ayMpak énng Oyaumu pa K KyMpax GUPHBUYM BABUATHAA TYPH-
wil kepak. Kusuran guddysnon nacocra j0xopa GOCHMIN ra3 TyUIHG
ROIMACHHIH KY1a MYXHMIHP, uyHKH OYHAA HACOC HUMLATH MO# EuuG
KeTHB, HACOC HUIZAl YIKaAU.

KypiiIMaHHHI HIUra TYWHpHInum Taprubd Maulkaapaa Kypca-
1hdaram
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1- mawx

BaxyyM HACOCAAPHHHNT TY3HARIIH OunaH TaBHUIM

© By Mamgaa Kyiuiarn miap guanmanm:

i BII-46IM naceciminr  RHCMAQPTA QK. CHIALATAN MAKETH
Guaan mydaccan tannmud upkinaaj.  Cypn6 oanuysuH rasumur
11aCcOC HYBAA KupHI KofiHian wiknm sofinraia 6ocHb yraanran
iyau anngaanazun. acocuunr noronghap cowu anugaanaun IMo-
roHajapian Gupnunur Hw kamepacmpinr Qofiann xaxMu Vauana-
mi. Kamepann nacoCHHHT ungaphw KJananura Kywyssn Kanaanunr
AMAMETPH Ba y3YIIHTH Yauanajil. 3apapin XaxkM xuco6.1ad TonH-
aann. Ilacocunnr rxasia xaMepaciiy Gup X xe6 xnco6aad, YHIHT
yerapasitl Gocumn (13) (opmytanan xncobaa6 uikapHiaaiy.

Hacocimur afinanpmaspu conn 9 afiafcex 6yaranpa xupumt 60-
ciumnmne 0,1 Ba 0,01 s cust. yer. KuiiMatIapuia wacociniur  cy-
prm rezanri (1) dopuysaara xapad xucobaad Tonniany.

2. 11BJI-100 éxxn MM-10 andysnon Hacocaapnanr Tysuamng
Gnian mydaccas tannmné augatain.  CYpu6 oaunysud  rasudur
HACOC HUMAA KHPHIUI JKORNAAH uBKHII SKOMHraua Bocuf yrauran
fiyan anugaawazn. Hacocnnnr noronatapu coun awexaanain. IHa-
coenninr Knpnui koitngary  xecwwmiu Vuanaqn sa LIBJ-100 éxn
MM-40 nacocaapunan Gupummir cypiin tesanry (22) ¢opuyaara
KapaG xucoOnaG TonHaazl,

Hatwxanapun pacmuiinawmupuin, Xueonoraa NapakrepicTika-
Japhn TaHHUDBKITAH POTAINON HACOCINGh FyPHI KVPEATHI JO3HM.
[Cayepannur Goiilai Ba papan o i apH e Tonnaran §aias-
AApHIL, WIYHHHFACK, CYPHIN TeRHN LS Gy werapasiil  (MHMHT)
BAKYYMITNUT X1e00.1a0 Teciinarig Koy o ooy vidpeatunn Kepax.
Tannwieran Ly Hoil e g e w0 Sgat sofiMHIe Ke-
CHMUNI BA MY Bacoc cfpum et s oo vt fainsrat K-
MATH KYPCATING Koot

2ty

Bocuniin Famminin acdoiian drian, pakyym
KYPHAMICHHBHE Ty 3amiig O i i

By Mamgaa kyMwiiat vl o wa i

1. Tepmonap:min ta ol cdnioll  WICKTD  BAKYYMMETpIapHiT
exeMadapu unsl6 ooueeh DORVYY KYPHIMacH1a duLiaTiciagurarn
MAHOMCTPJIAp TYPJapminir Xap ONPHIHNT HiLJaul coxalapH Kyp-
caTHIAAH. : .

2. Mak-Jleog ManoMcTpuliiilr pacMu ungiiain. Bop aioMerp-
JAapian Ourtacuin: TauaaG oo, YHHUP  gouMpiicy alHKJA2HaLH.
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Dynnnr yuyn MaloMCTPAard HIl KanHAISPHIEHT asaMerpy Sauon
MIKpockond Oudaan yagab tonudaaH.  MauoMerpuHHT lApCiMon
KHCMHUIHE NaKMH YIH CYBTa TV UIMPHUL Yy OHaau anuxranat.
XAaKM KATTAJANMH VAYOB MeH3ypKacH ¢p/laMuga tonuaaiM, Gyuunt
YUyl ManoMeTpud TYIRMpran cys Mensypxara Kyliniaain.

a=S'V, aoummmil xpcobaald Tomriagu. M ganuaaspusRr y3ydsm-
runn Yauab 6ysns, aaskyp smanoserp Ouiant Yaua® Gysaiurad  MubH-
Ma1 Ba MakcHMaT 0ocumiap Xucodnad roidIafu.

3. Baxyyv KypHAMaCHHHIT CXeMaCH Ba YIAATH Xap OHp merad-
nanr pasupacy Onaan mydaccan rannimnd uHKHaIaaH. Kypaasaguur
CX€MAaCH YU3HO OAUHEH.

Hartmxkanapuu pacMuitmamrvpuul. X1co60TAa 3J€KTP MaHOMETP-
aapunnur sa Max-JIeox ManoMeTpHilHIT CXeMaJapHiIM TacBHpJall
ao03gM. Max-JIcoanunr tanaab oaunrall ManoOMCTPUIHMAr yauam Ba
napaMeTpaapuiii KypcaTHil JO3HM. ¢ AOMMHANKIT Ba MaHOMETD uul-
Aaul cONACH 4erapadapuHHHr XxHcodaad tonuarau KHAMaTIaphud
Gepuw Jo3uM. Kadya xuaunran waptau Gearnaapnan ¢oiinanasut
BAKYyM KYPHJMACHIKHI CXEMaCHHM TAcBHpJALl JO3HM,

8- mawr N

dopsakyym Hacoc EpAamufia CypHHI 1POLECCHHH
BA 4erapasuil BaKYYMHH yaMaUIHW §prauu

1. By smawgnn Gaxaprumaa ¢akar popbakyyM HacoC HULIATH-
Jann. bBocuMm  TepMmModneKTpHK  Manomerp Ouaan yavanaad. By
Mamgny faxapuul BakTHIA HOIIH3AUMOIL MaloMeTp TYXTAaTw.IraH,
Ko xyypak énnaran 6yanun kepak. Bomianrny xo1ataa xypuaMa-
nunr Gapua Kympakaapu énuk Ofanmu (k¥Mpaxsap THKHOMAATH
TOWWKAAp Wil fakapaérran KHIIMra kapatwiaran 6yauiud) xepak.
XaMMa KYMPAKJIAPHUHT ENHK SKaHUla HUIOHTAU, TEePMO3JCKTPHK
MaloMeTpHunr HCHTKHuM 127 6 au tapMokka Kymdaazd. Tox xyuH-
I MAUOMETPHK JamMpma [OoKoJaura &sub  Kyhmiaran Kuitmartura
R peocrar (7- pacMra KapaHr) GusaH KearupHaain.

2. ®opuaKyyM Hacoc HIIra TyumMpuiaxu. DyHuHr yuyn mnacoc
KaMepasapuiad MofiHM uuKapus 1000PHLI YYYH HACOCHHHT MOTODH
Oup xanua (2—3) Mapta Tte3 1oprusud Tyxratuaaiu. Hacochn 6y-
Tvilaali naaTtuo, 2—3 mun kytHG typusaau. Hacocnu kupuama-
prur goaran kucmura Ky k¥mpak 6uaan gywuaazy. (OKyspax tH-
Kinuo Gyparanga XyMpakinuir mydracunu Oup Kya Onian TyTHo
TYPHLI Kepak, YyHKH KaTTHI( HINKAJalnMInga KyMpaK Ba yHra teruf
1vpaauran Tpydouposoi cunud goaumun mymxun). ®opsakyym ua-
cocra by Gaaon Kg kympax Gmaau, tepmonapanu TM Maunomerp
wea Ne KiMpax 6uian xfwmaaan. Fas JTH nacoe Ba' by 6aaton nin-
1posnens ofpuaanu, Wymanr yuyr Ks x¥upak énug 6yauum xe-
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pak. Tepmonapaan ManomeTp KypcaTHWAaDHHUHT y3rapHILHTA Ka-
pab 1aCOCHHNF HILJIAETTaHHTa HLIOHU XOCHJ KMJAMII A03UM.

3. Kypuamagzary ras cHiipakJgauMiiHNEnr MUKA0pH Xakuaa T
TpyOKajaru ras paspafuupur panrura xapag 6up ¢uxp (cudar ro-
Mouxnan) aftuir Mymxun, Paspan Tectaa tpanchopMaropn €piaMy
Onad xocun Kuamunags. Bynunr yuyn tpancgopMartop HKKHIaMUl
YYJFAMUIMHET O yuu paspsj TpyOGKacuiuir epra yianuMaran sex-
TPOAHUra Kearupudaxy. (Xap rana rpancopMaTopui HUIra TYIHpALI-
Ran OifiMH, MAHOMETPHK JaMiladap GY3ITNG KOJAMACHHTI MaKCal-
na, K¢ xympakuu énub gjiinim Kepakx.)

4. CHCTeMaHHHT HYHAATH TA3UH N0roHa1as cypnm Goursanaan.
Byuunr yuyn aBBaso K; mympax émuiagn, Ks AyMpax opKasan sca
Kypuamara atMocgepa xasocn kuprusznaaiu (Ks Ba Ky xKyMpakiap
énuK TypaBepanu), Ks mympax énnaaun. Cyurpa ¢opsakyym nacoc
cueremara K xxyMpak Gunau jaBpuii papamaa kymng sa amxpatud
Typuaaan. Hacoc xypnamara KVIIHFIMK TypraH BaKT CCKYILOMEP
6unad Yavanany. Xap OHp cypulu HHTepBagviall cyur Gup 03 Mya-
pat KyTH6 TypuianH, Oy BAKT HuKAa CHCTEMAmars GOCHMIM TCPMO-
napaid MavoMmerp Guian Vauvaw kepak. lynuurgex, T' tpy6raga-
Tit paspaXUHIT XaPAKTEPHNA aNHKIAW, PA3PAL YCTYUHHHIT Xap Gup
naysajarn GoCHMIa MOC KeJajurail WAaKIH, Pailry Ba yauaMaapHuy
&316 oanL Kepax.

Xap O6up cypuw uurepsaiu raxmupan o—10 cex napom 3Tainm.
Tasuyn 51078 as cum. yer. OocuM Nocka 6yaryHya cypHul Kepak.

5. TloroHana6 cypnw npouneccn tamoMaauranian cynr K, xjym-
paxk O‘H'IJIBIIPI Ba CHCTeMA/la 3UT oxupry Cllllpdl\.lallllllllﬂ IpiLLa-
Marynua CypuIu 5—7 MuH 1aBoM ITTHPILTALIL.

Hartmxanapuy pacvuiinawrupinm, lloronaaa6 cypmm natnxa-
J4pH Ba PaspALIHMIT TABCH(I KA BA TApPHKACILA TacBUpAaNaLH,
CucteManary GOCHMHMNT  CYPIMN [LABOM  3Trdil BAKTra GOrNaiHIL
Ipacpnm Gepraaas. p=- 001 sy cust. yoer. GYaran o yuyn Hacoc-
wuur cyprw tedanrunn (7) Qopyyaara xgctpdG 6axoqaiaan. Hacoc-
HHHT uerapasilii Gocumu Kail;l Kianuaan,

4- maug
BakyyM KypuaMacHja ras3 kupajuraf )i(omap}m TOMMLL

Vluru6 wyitnarau sakyys cncreMacul1a xynuiva 6an3y Koflaiap-
fan ras Kupamal, sLii cHCTeManunr repMeruxiauru oysuwaaan. Tag
KHpaaHTan Kofi1ap sap xua yeyaaap Odaaun touwaaxd. 'as xupa-
juran Ko#jgapun isial Tonaiwran Maxcyc acboboap OopKH, yaap
AKyjJa 03 MHKIOPAG ra3 Kupajuran xodaapin NaM TOmHWra HM-
kon Gepaau. Llmmajgan stcaaran  Bakyys KypHaMaldapHia ynua
KHUMK By aMaran rais xuparan xRKoiaapuy u32ad TOUMIUIUHT Keur
TapRAATAN Yoyl yuryn ycyaudup.
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VUG A

Ly ycyage ras gupaauran  ofinn  HsJjosuir acOul cudatigia
Fecsta rpancdopmaropn muniatuaann. HruaaMun uyaramitan g
Kall CHMHINIE YUHNH RUICALKH Ta3sH cHHpaxJaiTHPRATAN Wit i
éxn Ganaon CipTUra SIKHHIaIITHPHICE, CHMINUT 6y yuHAAd Wil o
vafila yukynsapuuur 6etaprn6 jacracs yvaan. Arap aguu atpod-
na mHKacraapran ofl (kysra KypnuMaBaHrap TEWHK, Ce3uaMdail-
JMrail CHIHK 0ff Ba Xokaso) 6yaca, ras KHpajurail XKoWra uirei-
CHBAUTK Ba panrd keckun dapy KHAINTAN YYKYH ypa Oomntali i,

By mawmkaa ras xupajurain xoftaapun Tp TpyGrana msaaw xe-
pak. Bynmur yuyyn Ks Ba Ky xyMmpaxaap Oexuruaanau, 7p tpydka
(opBaxyym ndeacra Ks xympax Ounan wymuaaiu. Tecra tpaite-
dopMaTOpH HKKHJIaMyH yyJaraMHUHUC yun Ousan Tp tpybka wHua-
CUHHNT CHPTH TeKiHpuaajn. [as knpajuran :xoftaapun ronub, yaap
Maxcyc Ranan Guaan Gearnia6 xyiumami.

By yeya OocpmaapHuynr Oup ueda aM cum. yem. KuiMaTHian 1o
102 am cum. yom. wufivatirava Oyarad uanasomRuaa K{AsaHuula
apaiigy. . '

a3 gupaguray xofinapuu Tonu6 Gyarangan cyur 7p TpyOxaun K
K {MpaK BOCHTaCHIA KyprIMajan axparim xepax. Cyurpa K, Ba K,
AyMpagsapuu ouub, b, 6anouia uerapasnfi BakyyM Xocua 6Y.arynua
YHHIP HUL)ArH rasgy siia Cypuul Kepax.

5~ matux .
IOxcak BakyyM xOcHd KHAMW Ba yilM Vauain

1. ®opsakyym uacoc XocHd Kuaaxuran uerapapuit (auMnr) Go
CHMra spHuinayay, AIQdysnon nacocun HIUra TYWNpHWFE KIpH-
wum MyMKuH, Bynunar yayn Ka Ba Ky xyypaxaapiu aiydnaf 6yvpio
k¥ kepaxky, 6ynna be Oamion nuiiarn ras auddyanon nacoc
opraall cypurgmuran Gyacun. Cynrpa auddysuon iacocsunr co-
BT CHCTEMECHra BOJOUPOBOJ yMparunan cys Gepunapn. Cys-
HHUT KeJIHIIHra Kapal yHMIT eTapan 3Kanura HINOHY XOCHI KidTay,
- InddysHon HACOCHMHT HCHATKHYM Hiura Tywnpaxayu. Byura nacoc
sAKUHArA  YpHATHATAH cHrgad gamnack Sumium xepax. Cosutiw
CHCTEMACHHM MYTTACHN 1a3zopar KHIuG Typuw kepak. Cys kejanmuz
T¥xTal KoArauja HCHTKMUBH AapXod Funpnul na 6y Tyrpuaa yKu-
TyBus &xu Aabopautiy Xxabapaop KU1 J03HM.

Hacoc xuanran capy, Mofifan 10Tharan ra3 axpanné ubga Gows
aaipn. Llyunur yuyn 6oma kypuasaiarny 6ocuy 6up 03 KyTapu-
gani. Hacoe 10—15 Munytia xuaniian,

2. Peuumuepriard Gocumunur 107% aa cum.  yom. pan oprax
AAIACANTANA TCPMOSJIEKTPUK ManoMeTp (plasuja MIIOHY XOCHI Kiirad,
B3 pakyyumMeTpH YHHHC Yyauigarn kipcatmasapra uvBOHK il G
vvimpuand, cHeremaary GOCHM YoruanaiM.

3 Bocnmuy yaualb 6faraunau cynr, Bakyymsmerp TVXTamiaani,

Mg myspax énhaaan sa T TpyOKajaru paspai Cpyriurn KysaTaas
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xn. Monnsamuon manomerp nuiia6 typran Ba Kg ;KyMpaK OuHK Typ-
rag BakTAa paspsa E€pyraurinm Kysathumra fiya gyiuoMaian. Akc
X0a4a MauoMeTpHK Jamnia  Oy3lind Koauin MyMkuy. Bocumim
Oupunyn Yauarangan 20 Munyt Keftmn 60cuM sHa Yayanai.

4. Yerapasuft Bakyymra spuuiiarau, masomerpiap sa puddysn-
OH HACOCHHMHT MCHTKHYH 3a1UKHpjan axpartuaaad. Bapua xympax-
Japuu GekuTHI Kepak (KyMpakjapjiard THKMHHJApHMHD TEWMrn
uuLraérran KHmMra Kapartiaran 6yanwmn aosnm), Hacoc oyryraad
co8ub Ofamacynaa cya Keauh rypagepuan kepax. Copurnul cucre-
MaCHHHII HIUH 6apBaKT TYXTaTHICA, llacocary Mofi sipoKcH3 6Y.aud
KosaazH.

doparyyM nacoc nutan tyxratikiag, Ky mKyMpak gopmaxyyu
HacoclMHT KMpHI xofinun atmocdepara ovann. duddysuon nacoc-
HBHT COBMTAlIHra MIONY XOCHA KHATAy, 1acoclui COBHTHE Typrad
CYB KeJHIUHHH TYXTATHIL MYMKIH.

Harwxanapun pacmuiinamraprm, Bocuvuuur yaual rtouniran
kufinataapn é3n6 Kyiinaaan pa wy OocuMmmapia paspag Tpybxacu-
aary paspa1 épyruiuHr xapaxrepn rancupaanaam, Yerapapiii 6o-
cuM galiy Kuaunanmm,
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8. P. sixkeap, IlojdyuerHe v usmepense nakyysa, WJT, 1952.
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METAJIZI ATOMJAPHHHIT BAKYYMJIA 9PKHIIE 1OT'YPHIN
WYIHHUHT YPTAYA V3VIIHIHIN FIUALN

Kepaxiuac6o6 ea matepuaanap: 1) TBY.5 vakyym xypiiacy, ve-
TaVIHH (YYPAAHTHPHO) uanraawinpainran Mocama, 2) Md- 2 sixpodoromerpu.

Kuckaua nasapusicu. Mawbaymkn, ras modeky.adjapy xapakar
KHAraHAa Oup-Gupiira con-cauokcns ryxhawangu. 'as moderyaana-
PH MKKHTA TYKUAlUL opacHjla TYFPH YM3HKJAH  TEKHC XAPakKar
KWIafu, s’bHU IPKHN 10TYPHUI AYAHHHIT MabiyM GHD YSYHJIHIHIA
Gocu6 yramn. apour (rasuuur Typn, 60ocHM Ba TeMmeparypa) ys-
rapMac 6yaranga Oy Ayaaap Oup-Gupuyan Xyjla xyn Qapy guiH-
wi mymkan. Wysrir yuyu aprun woeypuw dgaunune gprada yayu-
aueu pe6 atajaguran 6upop Vpra CTaTHCTHK MHKAOD TeKIHPHAATM,
By mugaopnu A 6uaan GenruaaliMus; y rasiuur TyYpura, auMKpory,
ras MOJeKyAadapHHNHI  §ayaMura, Tasiuur  TeMIepaTypacu Ba
OocuMura €kH 3uuIHTHra OOFAMK O¥.1aiu.
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-

Ipksmn jorypam UYAUBHAT §pTaya A yaywaurn Omaan  raaomr
BHUMNIH OpACHIard  OOTJalMIWING YHKADHII YUY MOJCKYA A aphy
D 1naverpan aaactuk  KaTvHK wapuadap  J1e6 XHcoGaaiiMity na
yJAapHHur Mapxasiapy opacujard Macofpa D puaMerpaan xartri
OVamaralga, sibHH Y3apo TYKlawiuaa MoaeKylanap y3apo tabeny
Kinupaay 1e6 dapaa guaamus. Arap xakm Oupanruaa K ta mo-
Jexyaa GVnnG, yaapnuur XaMMacH Xapaxaraanca, y xouaza oy Gor-
Jdanpuim KyfiE)arnua €sm MyMKHH!

[ S
Y enDK ' (H

Connaayx yuyn 643 Moiekyaadapi D quaMeTpan KaTTHK aid-
CTHK wWapyagap Aed xHcoGaaiuk, XakHxatiaa sca D — agpgexTus
KynOanane Kecusnune ouamerpy G§an6, METALI MOJEKYIAJAPUNHNT
NABO., MOJCKY 4apH Onaal TYKUALIMIL HPOUCCCHIMNT 3NTHMOJNNH
XapaKTepJafiAuran CTaTUCTHK MHKIOPAKDP. Dipdextup  x¥napasaur
KECHMHMIL JINAMCTPH  MOJEKYJIaJapHHUD  Xakukuil auvaMerpujan
dapran yaapck, MoJeKyiaJapuyunr Temueparypacura €xu Huconi
TE3JHIrHra GorauK Gyaaiu.

Bus Texmupaérran NoJia METana MOIeKyaalapy Buaar XaBO
MOJIEKY2a1apURHIT TeMICPATYPACH Xap XuJd, myHune yuyu (1) (pop
MyJaara Makcpesd TysaTMacu KUPHTHJHINYN Kepak:

: 1
}\« = e’
aDK VY 1 . mT’ 2
l/-l m'T

Gy epaa m’ Ba T'— XABOHMHF MOJEKYJSP OFUPJIMIH Ba aOCOMOT TeM-
HepaTypacu, M ©a T—Metammmnr MOJEKY/p OFHpauiM Ba a6eoTior
remteparypaci. Merasany w0Kcax Bakyymia uaurnanTHpIL iy Ou-
JGH XOCHT KWAMITAN MOSCKYIAP Aactasap YCTHAA YTxasuaram jactial-
ki taxpulanap.a (Lonyake, 1911i.) nvonexyasp gacraumur Epyraux
OKUMMIA KyIACT {XNIAULMIE  HHKIAHTAN: HYKTaBMA YanlaHTHpu
ManOau Gepaétiait MOAeKY.IAp Aactanap #ivvura Gupop Oyromiap Kkt
ragla Keckmk <nsuiap Oepaiy, uvekqau Yagammd mManbajad Xocuda Gyjiaér-
rai Jacraiap Syaura Oyiomgap KYAWIranjaa anuk cossiap Ba sipuM
cosiap Oepaiy. ‘

Bakyywm ¥prata OV rnrama (A={) Oyiomnuyr cosick ualjamub Ke-
Ta ¥, 14CT BaKyyM (L«\l) XONMAd 3ca MOJEKYIaaap Kyda Kynm TyK-
HALaHM YUy OYIOMUHHP TACBUDH Xocnd GVnmaiiad,

l'as nuyuaa gamnva fifpanmi O0yjinua Gab-Gapamap Xap CeKYHAAA N
Ta MOJCKYydAa Tapuarajuran mauda Oyuchn 1eb ¢apas §uialliuk. x aa-
cohann Conikd  NOJEKYaasapra TYKHaMaciaH YTrad Mojekyaanaj
vounm N, Ousan Gearnsafinms. x Aan x - dx raua 6yaran macodain
TRNaunINra AyY KearaH Mojekysaaap conu—dN, ra tesr 6yaud, N,
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Guaan dx ra nponopuuona’liup, svuu—dN,= bN,dx, Oyuu wuurerpai-

71a0, Kyiin1arHHE TONAMHU3:
Ny

-2)-

.
,

X
Y bdx, N,=Ne ~*,

L]
By N Ta sojekysa 3pKuy qonmum AYAMHMHT A Ypraua ysymura
0 o0 oo

1

D= A-,L( x (-<1/Vx)=w~'§ bxN dx = \ bxe™ de= -
0

0 0
Ba

= Ne—P

Ny= Ne

ManGagan x macoaga TypuC, jgactranunr fiynauisura nucbatan o
OypyaK OCTHIA OFMIFai KHupx S cuprin Keenb yT)B'm MOJIEKY.1anap
CORHMHH XHMCOOmaG wukapnui Kwitmn 3mac. llykrasuii  mandagan yaa
KHYMK BaKT Huijla ‘HIKajhran mogekyaatap conmmt Ny jed onamus.
Arap x fifipa pacTajzarit MOJeKyJaastap X4aBo Modekydasapira TYKHaL-
Maiian ae6 dapasz kwnmica, y Xodga S owosra Oy MOdexkyaasapiau

1
NOS TE sina Ttaci Tywaty. Mosckysasapuuur TYKHAWHWK bTHOOP-
ra oauuca, N, mu Kyfimiaraua ésmn \1) MKHH:

Nop= N,S —

412 ~——sina-e

€KH Iy 3KCIepuUMeHT WapoHTHAA 1~ NDS == ¢ ==const Je6 omb, N,
HU OYHAa mboAa:xanwxs.

—Xxfh
N, = ——smoc e . (3)

Modekyiasap 3pKui 10rypu RMuHUMr YpTaua A yayrmirn Mama niy

thopryagsian XHcoGial Tolmiais.
0—BakyyMja YanriauTHpH-

maérran  metans  sappacy (1-

pacn), AB sca O ManGazan x,

Macohajarit Fopuiontan  1Liac-

Tuaka, CHD—0up Kanua Joupa-

Buft TewwkapH  Oyaran Jua-

(pparma 6%.acHil.
Yauraantrpitradrrania nia- Lo

cTHHKAra YTHpud KOIIraH HKKuta

M- Ba - A0Mmi K PHO UHKAILTIK,

By aorqapaan O mandaraua 6a- a

ran Macoanap MoC paBuwia X, I pach.
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338 MOJIEKYJISIP DH3ITKA

pakaap ¢nwaann Ba gudQy3non HACOCHANT  NHCHTKAWM Junpuaaan,
2 wyMpak ouNK Typasepad, Axddy3non HACOC AOHMO COBHTHANG
rypran Xodjaa xasond cypub typaan. Hacoc 6yrynaai cosub Gija-
Magyuna cys Tgxratuamacur!

A KONKOK OCTHra XaBo KHPIH3HII yuyH D BenTuab ounsatu, Kon-
KOK KyTapuan6, mumuan naacrinka oadnaas. (Arap Gowka maa-
CTHHKAra MeTajgJsl yaurd VTHPFU3HII KepaK OVanb KoJsca, To3a maa-
CTHHNKE KYHHIaau, KONKOK xohura Kyin® Maxkamaanany, D Ben-
THAbL énHIagH, 2 kyMpax énuaazu Ba OyTyU CYpHIl npouneccH IOKO-
pupa afiTHG yTHATanAeK Takpopianajid.). Meraaa yaurn Yrapuo
KOaAran INAACTHHKA MHKPOQOTOMETP CToJYacH YCTHra Kyhuiaain.
Tupgumnunr Keuraurnay pocraad, QOTOTOKHM MabayM MHKIOPra,
spin Jo=500—700 mkaaa O6ViauMura erkasuaaad. Cynrpa naacrtui-
Kagu MaxpodoToMeTp. crodyach OHiaun OHpra CH/KHTHO, 0JTHTa
JOFNMIr Xap OHDH Yuyn 3Hr 3uu uaHuraaurals Hykramga [ wdnr gunii-
MaTJapu TONHAAIH, alHM LIy BaKTAa CTOJYAIHHT OJAMITCH JeBo-
pura ypuarwirai mKasiara xapa6 Oupunum gor Ouaan xoaran Geui-
Ta Jorraua Ofaran macodanap xaily xuwaumnaau. Oaudran nathma-
aap jKajBadra ¢auJajM. A HH anBKIadl yuyyd rpaduk rtysuwiand. D
un (2) dopmyaagan aunnxaama-K=3,.56-10' p ge6 oaunagu, Oy
epna p— vyaHfJaHTHPHW 1poleccuaary Gocum Oyand, y Mu cus.
ycr. Xxucobuna yavaurati.

Hw tyrpucunaru xucofoTih KalBaad Tapsnja TysH Kyaaf.
JKaaBaauuHr HKKMHYH YCTYHHTa Mas3Kyp IAOF Oua1aH GHDHHUH IOF
opacuparu Macoda ésmaanu.

Xg== Iy=

L ”'=*g+l' x Inx | 3lnx| Iny ‘I (nx%)

XucoGnal Ttomuiaiiran MHKAOPAAPHUHT HaTyPaad Jorapudpmaapu,
KBaapaT WILH3J4PH Ba KyOJapHHM aHNKJall YUYH MaTeMaTHK Xajlka.d-
fapaai (oHAAIAHKIL JIO3UM. ‘

AJLABHET

1. U. K. Kukonn, A, K. Kukonn, Motexysspnag ¢usuxa, Quamatruy
1063, 111 6of, 1—3-§.

2. P. B. Teaccuun, Mowekyspuas dusnga, «Boicwas wxoaa», I 6o6, 14,
16- §.
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84-BA3HOA

MEXAHHKABHA MOJAEJUIAPAA CTATHCTHK KOHYHHATJIAP
BHJIAH TANKHIIHUI

Myxkagguma. Tacoundufl Xoanucanap rtabmatia, TypMmyuna Ba
TexuuKaia Te3-te3 O6Vané rtypasmn. Afipum tacoangpuit xoxucanap-
SIHHT Kauoll OYJIMIMnE oMHB1al aitra Guanur MyMKHE aMac, uynkg
yaapra kKontpoa Kuau® Ofamaiuran kyida kyn paxropaap tab-
CHp KHaaad. Macasan, Humonra  oruurta,  (pHU3nK  MHKIOpAapnH
yaganiia, MOJeKYaadap NapaKaTila, wuMop §iiunaapuia sa wy
KaGuaapaan Gupop Aapamata vacourpuér saemenraapn Oyaaas.
AMMO Maskyp Xoxucami annkgaaiuiran 6apua daktopaapiun ybTH-
6opra 0JRII MYMKHIL O9aran NOULE XM, sikKa OIp NojuIca TacoH-
GHE XoaHCATAPUHHT YMYMIH Maniapacuin 1§aa-1ykue xapaxrep-
aaft oavaian. Macasaat, HnonL TaBakKaanra rainnal o oaunray
GMTTA TEIWHUK Mepratitune VIxknpaen rfrpiena yen ganiait Manay-
MOT OeposMailal, Amyjda KYu  orsuaap  cony sca ol yKKa
TYTHLI aHUKAKTH TVrpucita tymywia oepaan. Tacopnduit xoauca-
JapHH AXTHMOAAAD NaiapHACHILe MATCMATHR anuaparit anya 6a-
tTadcua rascHpaaiian. Tacoandmit xoancanap ¢xn mMuropIapnuur
KaTTa TYnaaMn CTaTucTuk KOorynaap AchG atanajnran Konyinapra
6yiicynanu. CraTHCTHK KoHymiap OHp X1 Ttacolmdnil xojincanap
cepusicuia OGHPOP XOAHCANHNT KaHAal aXTHMoAdnk Onaan 103 0o
PHLIHIK, VYJauanajuran MHKAOPJAAp cepHAcHaary yprava MHKIOP-
Japii, ¥pra KuiiMaTaan 3HF KaTTa INTHMOAIX HCTJANHNLIapHB Ba
ury kabuaapnu aHug1amra aMxon 6epaiu. DBy xapaxrepucTHxadap-
HHHI XaMMacH Tacoauduit MHKAOPAAD TAKCHMOTHHIHHNT KOIyHH OH-
nall, AbHH MA3KYP MHKIOD naiijo GYAHIIH 5XTHMOJHHUAL YIIa MHK-
LOPHUHT KuAMaTHra GorJanuilid 6uaail 0earnaaiajii.

Tacoanduit MEKIOpPAApP TaKCHMOTHIHHT TabMaTia 3UT Kyn Tap-
Ra.ran’ KOUyun Hopmaa Takcusor xonynudup (Fayce xomynu). Ta-
coanduit Mugiopuunr Myc6at Ba Man(Hil yeTaauuuLIapuy OUp XHA
3XTHMOAIHK OHian 103ara KeaTHpajural Xyjla Kynm ¢axtopaapra
Gorauk Gyaraun Noaupa 6y TakcuMor  Ypuuau Gyaann. bBynnail
TaKCHMOTFa Nap Kanjall pH3HK MHKJOpHH Yauampja 3 Oepanuran
TacoAN(PIA XaToAaPIHIT TAKCHMOTH Mlicoa O6yaa odann. XakHgaTau
xaM, yavauigad oaiuran HaTIDKaImr MUKLOpHIa §auall BAKTHAR
du3nK wapodTHRNT (Macaaan, tTeMucparypansur) Gapgapop 0yJa-
MACaHry, acbobuunr racoxndui rebpamnuaapn, acbod xypcatHui-
aapund 636 oammaa acbolra xap Xu1 gapaw  (xUpinur Gypuaru
Xap XHJA GVJIHLIN), KY3aTyBull KY3HHIHNT ¥3Hra XOC NYCYCHsIT.1apu Ba
wyaap ka6 daxropaap tabcup K¥pcataad. Xap Oup Vivaumark
XaTOHM Xap X1 cafadaap opKacHia UHKKal MaBiapok 3JeMcHTap
A4TOJ14pra aXpaTHIL MYMKHI, AekHU Oyuga Oy sdcMelTap Xarto-
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34 i MOJNEKYNAP GH3HKA

AapHinr MUKROpH GHp XuA Ba HIIOpaJapH GHP XHA 3XTHMOMH OF-
st ae6 dapas KAIHIALH.

¥ auanaérran MHKJIOPHHHT X Jan x - Ax raua G6ysran ufimataa-
punit fuuamga Ypra Kudivariziad papkad KWAMaTiap OJHHran gavau-
Jaapuiar AN comu Ax unreppaira sa OyTyu yauamsapuwnr N conira
NPONOPIHOHATAHD.
g Y6y

AV

. GYUKDMA  MuKcusOm  KOHYHU
éKku axmumon sutadeu ne6 ara-
JAaJH.

Hopyaa TakcHMoT KOy
(Tayce wouynwn)

h —hx?
= ——=C (2
y== )
KypHHHmAa oY mmHne  Kypea-
~ o aymgunt, Oy epiaa X —
¢ Jauanaétran  MuKkjopumur 3
N ‘ {pra KniiMaTHAAH  ueTsIanumnI,
Y — MHK10pH X Ofaran  xaro
- maijo GYamin  SXTIMOMIHENUD
suwre (1-pacm). i MHKAOD aruKAuk avosu 1esd 1opuTHAANL; Gy MUKIOP

90 = 8(5) = 5 Yoms (3)

mynocabatgan anugJAanamn. Apukank $mioBun A kanua kartra Gyaca, x,
LIYHYA KHUHK, STBHI VUl [IATIKAJApUUITHT VIIApRAMT YpTa Kiimarti-
ra mucOaTaH COUMMHIIM KaM Ba {/Tuaill anHiJIIrN LIYHra spaija opTHE
Gyaazn. Counanwspnr OolWIKA XapaKkTepuCTHKAJIap — X - ¥pTa
apudMeTHK XaTo Ba O ypTa KBaJpaTHk XaToO AHHKJANK YyJa40BHTA

Kyfuaara MyrocaGartiap opKaJan OOFIaHrau:

"o __L_v _.l_.

*=yan "T Ve
Tacopubuli geTAaHMININAD TAKCHMOTHTA siya Onp MHCOA KHIHO HH-
UIOHHH ?lgxga TyTHI Keatnpulli MyMknd. Kontpos wuan®  Gaaaiiau-
ran Kyja Kyn Qextopaap (UPHUESHHHI aHHK DMAC/HTH, vmmm' CItM-
MCTPHK 3MACJHTH, KYDOMUMUT HYKCOHJAPH Ba Ly KaGusap) YKHMNT HH-
wonfan tacoandan yernanummra omub kesann. Amvo Oy Xoaja  3ae-
MeITap XaTONapHiHT GHD XHi SXTHMOJMIN WKKHTA (Myc6aT Ba Mauui)
KuiMaTnapi 3Mac, Gagaxn YK Teruul HyKT4CHHWHE HHLIOH TEKHCAHMHIA

1- pacwm.

1 | unosara kapasr.
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Xap Xua papuycaap Giiiua cHAKRILIADHTE MCC KCJQAHIdaH YeKCH3 Ky
guiMaTiapy Gyaamu (2- pacm). YK Ternm SHUNHIH MaKCHMYMH OPKAJH
yTRasHAraH Xap Kapjail @ iiynanuw Gyiinua KouyH f¢ (r) nopman Tax-
CHMOT Xapakrtepuia Oysamd. Arap Gudud HHILOHZAH YeTJAHUINHHIP

.

("YHanumugan  KarthH  Ha3ap) r Maco-
(hagarys ‘SXTAMOJH KHSHKTHpaétran Gya-
€a, y X044 YK Tersin  SXTHMOJMIHHI
f(r) suuaurnHu r pazuycan Ba Ar suau
MHFHYKA Xaaka 103u Oyfimua flmwn we-
pak:

F(r)Ar = f(r) 2nrAr = Ae™ "' rAr,
F(r) = Are—nr", (4)

Hatwkaga nvmongan weT/annmaap TakCHMOTHRIIME Onp  YUMoBAM KO-
HyHH Mapkasra nucOaTaH CH/DKHTAEI aCHMMETPIIK MaKCHMYMJH STPH 4i-
3UK KypPHHuLINHI . onafd (3- pacM). (7 paauyc oprraupa Vi Ternul SXTH-
MOJHIIHHT 3UYJUTY KaMasiiH, XaJkauuur 27rAr 1034 3ca opragu.)

la3 sonexynanapuHunr Tessukjaapu G¥iinga  takcnmominn — Maxe-
gean marcumomuni Yprapmiufa xasm Iysjaaih uMansapa 103 Gepajid. Faa
MONEKYanapAukir TapTuGcus xapakart wwimimpaa tacojuduit TYKua-
IIHIIJAPH HATHXKACHAA yJap Te3JUTHHHHI KaTTaaurd XaM, #ypanmun
xaM rtacoguduil yarapamu. Arap MonexyAaJapHEHT Te3qukJaapy Oyinua
Tafiun OHp @ AyHa/MIJZArd TaKCHMOTMHH TEeKUIMPCaK, WYAa KyM TYK-
HAUIMLLAAD HATHXKACHAA MAsKyp HyHasaum Gyfuga HOpMad TaKCHMOT
KOHYHH punau Gynanw., Arap 6uslin Te3qmurd 4 jan « - Au raga -
tepeaiia (fAyHanMIIHAAH KaTBU Hasap) Gyaran monexysaanapruur AN(u)
COMH KMBHKTHPCA, Y X0aja HOPMAJ TAKCHMOT KOHYHuHH (asoga xaMya
#ynammn 6yiuya fAurmin so3uM. Y xosza: ’

AN (1) = n(w) Ay = A anu?Au = Be "™ yrAu. (5)

By synocaGatit HopManaG Ba rasHuup
-
p=—%’- ‘%puzn (1) du =§2’l—:,
]
Gocumu abeomor T Temnepatypara p ‘:j— kT X0naT TEHrJaMacH OpKa-

/i GOFNaHraH SKaHJMrHuK 9bTHOOpra onub, MOJeKyJ/adjap HEHE Tes/uK-
Jgapu 6yHHYa TAKCUMOTH KOHYHHHH TOINaMH3:

n(u) = %“ (\ _Q_ET)"/‘ e—',tul/2k7‘u2’ (6)
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6y cpia N — MONEKYMaNnapHUHT YMyMHA COHHM, W -— MOJCKYafp orup-
JnK, h — BoabiiMan TOHMHEECH.
3ur  Karra BXTHMOATM U, TE3TMK  TAKCHMOT SrPH  MIBHIHIMAD
MAKCHMYMHIa MOC KEJTEHJHNMH YUyH ‘%&)u—‘u =0 O6Vmagu, ¥  xoma
. _
TAKCUMOT KOHYHEHHM U> OpKamH H}o-
JaJjiaul MyMKHH:

folr) AN PN
n (u) = e—-u /uau_2. (7)
’ V= I
(6) Tenrmamajian K{pHHUO Typuo-
p JUIKH, MOJEKY/IaJapHuHI Te3IRKJIapH
Oyfiua TAKCMMOT KOHYHH CcH(AT XKMH-
frrl XaTupan HUmoura orvuiiary (4) rags
CHMOT KOHyHHra ¥xuraiju, nekun Gy
epaard (apy UIYHAAKH, MOTeKy’aiap
TAKCHMOTHAA Aapama  €RujarH K¥-
s naliTyBun Kpaapathk () KyUaBTYBuM;
HHIUOHFA OTHMILAArH KyMalTyBuM M-

3- pacM. UK (r) KymaiTyBHHAMD.

1- mawurg
Tacoguduii XxaToJapHAAT HOPMA1 TAKCHMOTH KOHYHUHW Yyprauwm

XaroJapHuHT HOPMAJ TAaKCHMOTH KOHYHM MeXanuxashil Mo-
senja ypramuaajn. By Mopean  sNTHMoadapH Tenr Syaran xyJla
KV sJeMenTap Xarodapip KYIUlu [aTHKacHia  3appauasiapHuur
yprada BasmsiTiian TtacoXuduil yCTIANMILIAPH Mal3apacHHy Ha-
volinnl Kuau6 Kypcaraan (4- pacnm). Counaysuan marepnant (Maca-
Jan, Tapug) I Boponukajnan TYxuauo, Oup Kanua 2 t¥piapaan yra-
Ax; Oy TYpaap 3appajapiu BepTHKAA HVHAIMINILAN ueTJIaHTHpaLH.
Counarain non Top ayefikaan 38 SIWMRKA [MFUIHO, BepTHKAJAAN
TacoAH(HIl ucTHaNMILIAp XapaKTepn TYrpucHaa TtacanByp Oepaan.
Mogennmunr Gapua aaoxuia AeradlapH yMyMrii 4 mraTHBra Max-
kamaanagd. Tyrpu TYpTOYpPUAK KECHMJIH BOPOUIKAUMIT OCTKH KHC-
MHjI& TOP THUPKHIU Oop; OV THPRHUILIHUIT 31y €1 TOMOHAArn 5 uekxa-
aap épramuga (yaapuny kyrapuw € TtywinpHit) OMjan y3raprHpH-
JUHLI MYMKHIL THPKHIWHKMHT suuny 2—3 AM KHJAHIL TaBClst 3THAA-
an. Boponkagan zappaaap (aonanap) uursuka oknM 0Oyantd Tymud
1ypaan. Typaap Boponka THPKHLIHTA napadicd paBiulla paMKa-
Japra TopTharan nyaar ropaap 0§aub, Topaap Gup-oupuian 7 s
macoana Ofaann. T¥paapun 6 TyTKHYAA OCTMA-YCT KIAHO ApUM
AaBp Kaaap Ccypub wyniail KOHAAWTHPHIaAHKY, Oyuaa Xap Oup
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TYPHHHT TOPH OJNIHITK TYP TOPJApPH OpPAJHTHHMHr §pracura TYFpH
Kesqagurad 6y/acHH. 3appanap Topra ypHaranaa YHr Ba 4am TOMOIl-
ra sJeMeHTap ueranafi, 6y ueTIaIULIAPHUHI 3XTHMOJJIApPH TEeHT
Gyaaxn. Wlyunaft kuaub, Boporka THPKHIUKH Ba TopJapra nepleinin-
KyJasap 6yaray TEeKHCIHKAA BepTHKaJ f{Hainwiaas tacoandui ver-
JARHILAaPHAIT HOPM A TAKCHMO-

TH KOHYHU HaMOMHII KU1IHG Kyp- /
catunagd (6up Ya4oBAN TaKCH- ,

MOT). Sceu 8 SHIMKIMHT TNjeK- 4 !
curgacial scaarad waddod L4
nesopaapu O6Yaud, ynapra xap P |
suefkanars fou catxu Gamann [F o e v e w Rl 4 '
JIMTHHH &HHKJAIra UMKOH fepa- (o o o o o o o
JIUraH FOpH30HTaJ YM3HMKYajaap
YH3HATAH. 19 :

1. 6 TyTKuura yyra TYp KHp- ; &:o
ru3nb KyAumagu (o7eMeHTap Xa- s O
TONaD COHM XKyIa KHUHK): 6y TVp- :
J18p WYHA A KYARAauKH, I0KOPHTH -
TYPHHHT MapKasu#l TOpI BOPOHKA-
HHHI TUPKHIIM TArura Tyrpu xe.a- _ A-pacy.

Iurad 6y/cHH. 3 SILIMKHHIT MapKa-

apfl sAgefikanapu GytyHmnall tyima-

ryH4Ya BOPOHKaJaH AOH TYKHO TypHiagu. Xap Oup siueHkajary jOH car-
XU mapraM GHpauKJap (ropusoHTa’ uM3MKyanap) xucobuaa yiuaHaim.
Voauaw vatixanapy JOHHHHE Auefikajapra TakcuMaauuw y;= f(x,) rpa-
¢urura  yhuaagu. PaBmawkd, - sdeflkajard  j0H  CaTXMHMHT Y,
Gaianiqard yiua sivefikara TYIIraH jOHajap COHHra MPONopuuoHan 6y-
Jajad. UernaHumHuur x; MHKJIOpDH GeBOCHTAa THPKHMII Taruja étrad ypra
suefikanan - auefikaraua Gysran Macopagup, KYWHH  syeiikasap
opacugari Ax mutepBai Oupra TeHT ael oaunajd.

2. 6 Tyrkuura 12 Ta TYpiMHr XamvacH KHPrusu6 Kyduaamu 6y
TYPAAPHHAT TopsapH Gup-GUpuHUKHra HucGatad SipuM JaBDP Kajlap Cui-
kuruaran Gynagu. Tykunaguray jouanap conu Kyja 03 (20—30 pomra
yaMacuzaa), Abhd Yauauriap coun myaa kuunk. JOHHHHr Auelikanapra.
TaKCHMJaHHIK 6y Xo0a4a Xap 6Mp suciikajary JOH CAaTXHra Kapa smac,
Gafku yaapaard JoHasap conura KapaG Yoauanagu. Y.odaw uammxana-
pu ogmuHrMra yxmarau y,= f(x;) rpadukka x¥iiaann.

3. Yma 12 ta 1{pgan  kyn mngiopaa
 OH TYkuJagd. Dynuur vatiikacuga aouuunr | X o y 3
styefiKanapra HopMaa TAKCHMOTH fyelikaap- 1 ¥
Ta Tyuirag JIOH caTXuuunr GajJangmrura Ka-
pa6 yauanaju Ba y,=f(x;) rpagukka Ki-iu-
Japd. ¥.auaw Ba XucoGjall HATHAKA.IApH

KagBaa KUaub €sunaju:
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K33 MOJEKYIAP ¢©T3HKA

Kanpan kuan6 E3maran  SKCTEPUMEHTAN MAbIYMOTIAp CEPHACH YUyH

‘1
amnauk Yagosu ) h = l/ 2% ronunanu. Cyurpa, auugamk Ya-
23 (5%3)

e (X

Hasapuil 5rpu umsuk OHp Kanua HyKranap Oyfivda scanagd Ba Jwa
rpaguxka Kyfnasagy.

yosy fi Gysran

2- marux
Makcsean TaxkCHMOTHHY YpraHuwm

Maxcsens Konysura (MoJeKyaajdaplHur Te3aHKJAapu GYiiuya
TaKCHMOTH KOUYHHra) yxuwiaran TakCHMOT KOHYHJAapH 3appauanap-
HII HKKM YJIYOBJHM coxara Ccouajuran MexXaHHKaBu# Mojgeaga (5-
pacm) yprauusianu. I 10ManoK BOpoHKafaH Katop 2 MeTaax Typhaap-
ra aon okumu tymany; 6y typaapunur guaMerpu 30 cu 6§au6, 7X7
MM Yauyamam xpagpat svefikanapu OGop. Typaap Bepruxan 6yitu-
ya Oup-Gupunas 1 ca Macodaia oflilamran 6yau6, xap 61p TYp-
HHHT TYTYUH  OJJMHFHCHHHHT TellHrHra T?Fpn KenafuraH Kuand
ypHaruarayd. dou 1§ prapran 31anu6 yTHO, TYpPJap TEKHCIHIUTA Ta-
paides Texncinkia OGapia ﬁynannmnap Oyinua counnany;, 6ysna

JAOH XYAAH HHLIOHTA OTHILAA
’ : YK TerHill HYKTasaapHHHHT
TAKCUMOTH KaOM TakCHMJa-
uagy. Typaapuuur Ttaruaa

T . pamuycaapu I, 2, 3, ..., 15 cu
T e e e Gynrag 6Hp KaHua KOHUENT-
T i PHK BepTHKaa 3 UHJAHHAPAAD

3 Typanu. LIuausApAapHUHT TY-
6y xusgiaaTHb wecub ~KyhHa-
ran Gyarany yuynm noHaaap
HKKHTa KYIIHH UMJAHHAD opa-
CHMArd 10NKa UHIHHAPHK Kat-
naMra Tywmrad, 6apuya aod
6upra fAuruwaué 4 TewHKIap
opkanu § fiyraatupyruniap-
aay Gopn6, AWHKIMHT wad-

“ggﬁ l dod zesopan afipum 6 sueir-

5-pacM, Kaaapura tywaad. [lyupai

n

———— e s

1) 2- unosara Kapar,
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64. CTATUCTHMK KOHYHHAT/JAP BUJIAH TAHWIIMII 348

KHAnG, xap OHp HUAMIIPHK KaTiaM MabayM MHKJAOPHHHr 6apua
Tacoauduft yernannwmapunn (yaapuunr Aynasumn Kanpaf 6ysu-
UIMAAH KaTbH haszap) fturpuitupaan. Dyunnr natmkacupa 103 6ep-
ran TakcuMoT MAaKCBeJAMHHHT HKKH VYJYOBJIH Tasra OMA Te3JHKJIap
TAaKCHMOTHra yxwmalian:
nu) = Ne"”’/ﬂ“g-;"f?. (Hgkn ynyowau ras yuyn h2=—é ud) (8)
3

1. Hou snaunb yraanran 20 ta TYpHUHr XaMmach 3 HOmepaapura
kapab MabJyM TapTHORA MeXannkaBHil Mofeqra Kyimnagd. IlonmuEr 6
SULMKJArH sAuefiKanapra TakcuMoTn n,= f(u,) ysuaHap#, #,— MHKAOD
{- Auefixafary JOH carxuuuur Oanaugmury Oymub, y jyuma sueirajgaru
JIOHaziap COHMTa mponopionangup, swuu n;= AN (1;,)/Au, Au=1, u,
5ca [-qA4efiRa Ownan sur top (R ==1 ca) umamnapian Jom TyIALH-
ray GoianrHy aueiika opacujarn macoa. YJyall HaTHMKanaps rpa-
thuxka TYmmpuiagy.

2. Typnap COHMHM HKKH MapTa KaMmafiTHpG Xam XYAAH Wy MHK-
gopaap yadasagu. Yiuam HaTiKanapd rpadukka tywmpnnags. Arap
JOHHHHP MojeJsjary Typra Oepaguran sapbnapH rasjars MOJEKY.1anap-
HHHI §3apo TYKHAIUNOLIApHTa YXIIatuica, y Xonpa TYpaap COHHHHIED
KaMaiulMnA (Typaap COHM KaMmaiirapja TYKHAIUMILIAD- COHM, Onnoba-
PHH, COUHAHII KaMAasliW) ra3 TeMhepaTypacHHHIr nacajimnuura Gornair
MYMKHH,

3. Mkkana rpadmukiarn MaxkcuMywmsaapra Kapad GusHunr 1apTam 6up-
JWKJAPUMHBJIATH SHF KATTa SNTUMONM Ws BA 4 TE3JUKNAD 4HHKJIAHA-
Iu, cyHrpa sca Gusnuuur Basudamusna MOAE//AHTaH MKKH V.I90BAH ra3

. 4y —
TeMIlepary pasiapUHIHT - = HucOaTH Tonmmmamy (YyHKH ws~ V7).
]

4. l-nynktaa yTxaswaran §ayaul HaTHXKaJapH YuUyH  OKCHEPHMEH-
Tan ny= f(u;) Tascumorimmr (8) gopmyaa Gyitua xucodad ToMmLAraH
nu)Au=An )= Ne‘""g“g"A—,“ = —NA (e—u'/2u§) TAKCHMOTHIA MOC

Ity
KeJMIIH TEKIHPHG K puaagn. u; , pan u, raya Gyaran uHTepBaira
TYWTaH 3appajap COHH (/- AuciikajarH JOHaJap COHM) U,_, AaH i
raga coxajia An (¢) jas osmuran uuterpaara Tenr:

' —ud/2u? —ul 2 — -
n= —N(e ugfouy e ul_ll'zu.) =N (e—a (4 l)’___e al'),

.l I ’
6y epra N = Zn,, o= U= I, n; nuur wynpa# xuaub Xucob-
. ‘9
Jab TOMMJTaH KUAMATIAPH SKCUEPHMCHTA] TAaKCHMOTHHHT £,== [ (u;)
rpagurura TYLIUPHIALH,
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AJABHRT
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600,

2. M. K. Knkoun, A, K. Kuxoun, Moreryanpuan usuxa, Puamartris,
1963, 1 Go6, 9—13- §.

MAXCYC AJABMET

3. K. I1. sIkosaes, MajemaTnucckas o6paGorka peayJbTaToB Hamepennft, [oc-
texusgar, 1953, IV Gob.

4. A. Yopecuur, Jx Feddpuep, Meroan o6paloTkH sKCHEPHMEHTANBHBIX
;umnux, I/lII 1953, VI, VI1I GoGaap.

5. F. A. Schu lze Phys. éells, XXX m, 1925, 328,

l-unoBa

Kyﬁnaa 63 HOpMaJl TAKCHMOT KOHYHHMHM KeATHPHO uhKapamus. Xap
Gup Vauampa & karranuru Oup Xua Ofsran n Ta sJemMeHTap XaTto G-
cun, 6y xaTonappam xap ()Mpn Oonp xu1  (1/2) sxtumon Omsan myc6ar
pa Madduit nuiopara sra 6¥na onagu. Bapya n Ta saemeHTap xarto-
HUHE uanira «--» umopa OWABH KUPMDI SXTUMOMM yy= (1/2)" ra
TEHT, sIbHH 72 T4 BOKEAJaH Xap OMDHUMHI SXTHMOIApH KyTa#TMacura
TeHr, By X0:1a HATHXA10BUH XaTo X,== nd ra Tewr. n Ta sjementap
Xarojai M TaCHHMHT HIIOPacH Manduii, xoaral (fn — #t) TACHHHHT HiNo-

N 1\m | \a—m
pacH mycOar Oysagurad BOKEAHHHI IXTHMOH Y, == CT \-5) (—2—) ==

\ )
=Cp (%)n ra Tenr Gynamu, Gy epaa Cnp = COH n T4 Xaro-

n
) (n — m)!m!
Aad Manull XaTosapHHHT m conM Oyiiuya TysHin MyMKHH GyaraH xos-
OuHanuanap cond, ByHra. MOC HaTHXKaAJIOBUM XaTOHHHE X, MHKAODH
(n—2m)d ra rtenr Gyaagu:

Snemenrtap Xaro.ap
cony Haruxaosuu Byngafl XaTo QUKHWIHHMET
. XaTo, X SXTEMOMY, Y
Mannft ( xyclaT
n 0 nd (_l.)n
2
n—1 i (n—2)8 i 1y
., n 2
n—m m —2m) § AR L W A
(n — 2m) =mym (2 )
n—m—1 m-- 1 (n—2m—2) 6 n! 1\n
(n—m— D! (m + 1)!
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64. CTATHCTHK KOHYHUATJIAP BHJIAH TAHHIIHUI 347

XaTo 4MKHIIHHHIE § SXTHMOMH GHIAH X MIKJOp opacuzark Ooraa-
ML TIOFOHAMA TPy un3ukAHp. Dremanrap 8 Xartosap Kamaiirapia Ba
yaapuuur n comd nd* xkynaiitma uexam AMMUTrA HHTHIAAMram  6§.mé
OWIranfa MOFOHAMH STPH UH3uK CHIMIK 3TPI YHBIKKA  SIKHHIALALH.
8-> 0 Gyurapia Oy TaKCHAOTHHUT AHATHTHK HOZACHHH  aHHKIAHUK,
Orpu unsukka Yrkaswaray ypuuma 8 — 0 pa Ay’Ar umcOatuunr -
MUTH OMS1aH aHMKAdHajM:

Ay Y “Ym _ _l_,'_"" al n—2m—1 —
Ax  Xmil —xm 20 ' 2) (n — m)iml m--1
Ym'n —2m — 1 UYn n—2m
Xm = (n—2m)d Gyaramu yuyn 2m=n— ‘%ﬁ 6yJiaZin, DIYHHHT yuyn
Ay Yymxm
A T TR — s ©)
8 — 0 1a nd® kynafirva yarapmac ANMATIa HHTHIAIH, Oy AHMHTHH 1/2 h2
Ganan  GearwiafiMu3: IIYHHHT yuyH % = — 2h%yx, (—/g- =—2/1%xclx.

. —h 2x? .
Lyuu wuurerpasial, y = Ae ndogany tonamus. By udopann nop-
Masial, HOPMAd T&NCHMOT KOHYHHHHHI™ y3I1-KCCH,I :
i I —kex?
Y= —===¢€ 10
% (10)

ndoaacuny ronamus. By takcumor KouyuMun OGowka yeyasap Cunan
XaM 4MKapuul MyMmKun (]3] ra gapaur)

2-unoBa

Loy

Hopvan gonyn 6¥itnua  Tagemwianysyd  maakyp cepusiiarn (¥,
Xgy oo e Xn) TACOUEIT NOTHCATAPHHHT /i ANHKIHK VAMOBMHM TONHII A
HEHT WYHARI KIAMaTing: tomminn G IMpairkd, 6yH1a MasKkyp cepust-
aard (X, Xg, o .y Xp ) MUK TODAAPHINT U210 63 SXTHMOIH 300
karra Oyucun. Tacotudmil amiopaap cepusicn naiio OVanmmnnnr Y
SNTHMOIH 6y MHKAOPtapAdl Xap Gupn naiiqo 6¥ it 9XTHMOML @PHIIKHF
KyuafiTMacura Teur:

n 2 2 2
A — WMxy bagtb. . .+.\',,)
Y =ylx)yln) ... ylxa) = (T‘—;) e P =

rop " —/«nxxf
= {—=
k’ = € .
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hoammgnk SagoBn Y =max o dY/dh =0 Ba  LYidh? <0
WapTA&H angksanaan. Y xoma:
n— 2 n
’ / —n\ ¢ —ptY !
=n(h) =l = (). A"zh)‘x,_
dh ¥Ya! Va Y

02N 2 52 n “n
O T I T - S

Y amkaop Xanwmia Mauguil.)

Bus TekumpalTran Xoa3a n Vadauiiap COHM JOHaNaD COHULA TEHF,
s n= >ky, Oy epia y,—ﬂqei’xd,xarn AOH caTxHuunr  G6aaani-
aurn. Xap 6up x; uetaanHuw Yavamnap CepHsicHra 1 Mdp’l‘d}hlll Kupa-

an {n, = ky, . DunoGapun, .
hz-/- k‘\:‘yi — Ey‘ ‘ (12) 1
‘ MY 2 2y, &
it X i
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JIJTAP

1. Bupaukaapuuur xaakapo chcremace (CH)
F'OCT 9867 — 61 Gyiuua

* Muxknop

Yagos Gupaurn

Bupastksapuisir  Kic Ka«
wa Gearicy

Xocunannft GUPTHKIAD-

AOTHIYOCH unir favayaurn
Py cHacH lagy rpekna.
(9]
_ Acocuii Gupankaap
YayumuK Merp M m -
Macca Kuaorpasm K2 Kg —_
BakT Ceryng cex s -
DJAeKTp TOKHIUHT
Ky4qH Awnep a A -
TepmonnuamHk  TeM-| KeawbHe rpagycw °K ‘K —
neparypa
Cpyenug Kyun Wav wan cd -
Kymumya Gupauxaap
Slcen Gypuak Papuan pad rad —
da3sosuii 6ypuak Crepaguan cmep st -
XocwaaBui  Gupaskaap
103 KBagpar meTp M3 m? (1 m?
XaxkM Ky6 merp M3 md (1 m8
Yacrora Tepry e Hz 1:(1 cex)
3U4ANK Ky6 setpura xuno- ‘ :
rpaMm K M3 wg/md 1 ke):(l m)
Tea:mk Cekynpura Metp mfcex m/s (1 m): (1 cex)
Bypuaknil Teanuk Cexkydaura pagHan | pad/cex | rad/s (1 pad): (1 cex)
Teananuu Keanpar cekynnural a/cex? m/s? (1 #): () cex)?
MeTp
Bypuaxuil tesnanuw | Keagpar cexympura| pad/cex® | rad/s? (1 pad):(l cex)?
pajuan
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Nanumy

%

1 2 3 4
Kyu Heioron H N (t x2)- (L m):(l cen)?
Boenyt  (vexamux | Kpagpar serpiira Hn? N/m? (1 m):(1 m)?
KyuAanuig) HBIOTON
[upamMuk  KOBYWOK-{ Ksagpar merpura |u-cex/m2| N-s/m? [(I #)-(1 cex): (1 m)®
JTHK HBIOTOH - CeKYH]1
Kinessatug KOsy~ | Cekydaura kBanpat| m2/cex m?/s (U )2l cek)
ILOK, THK MeTp
Hu, sneprust, HecHk-
. JHK MHKJODH Koyan 4 J (A #-q x)
KyBear Bart am \Y 1 o) (1 cex)
DackTp  MuKAOPH, | Kyaou «® C (1 a)-(1 cex)
SIEKTP 3apaau )
D:1eKTP KyuJanuul, | Boaet 8 (1 em):(l a)
S1eKTp NOTeHLHa-
JMapH  ahMpmacd,
SJEKTp I10PUTYBUN
Ky
DiekTp Mafijon Kyu-| MeTpHra BOJBT alm V/m (1 &):(1 &)
JANTAIIATH
DiIeKTp Kapuiuiauk | Owm oM Q (1 a):(1 a)
DIeKTP CHEHM ®apaga ) F (1 £):(1 @
MarnuT uHayKuusacu| Bebep &6 Wb (1 &)-(1 om)
OKHMH
Hiayrrisank Tenpn N H (1 66):(1 a)
MardauT nHayxkuusicn| Tecaa ma T (1 e6):(1 x> -
Maruut maifzon Kyu-| Merpura amnep a/m A/m (1 a):(1 &)
JNaBray;Hr
Marunr  1opuTyBun| AMmep a A a o
KYY
EpyEauK okuMu Jliomen aM Im (1 wam)-(1 cmep)
Epxunux Kpappar Merpurai was/x® | cd/m? (0 wan):(l m)?
uiaM, €KH HHT éku #m | exu nt
Epurdarananx Jlioke K Ix
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2. Bapomerp kypcarumini 0°C ra KeJTHPHID

Bapomerprunr (0°C na_t¥rpn 6farar macwtab 6Yfinua) ° ra $auanran I Ga-
kynalirma afipuaran. XKea MacwraGuinr KeHradum
koaduputtnenty § = 0,000019 ge6 ommran; urnia maciwrad yuyu coumap 0,008 xa-
Jap OPTTHPHIHIIM JI03HM (OXMPTH yCTYnHara Kapaur),

Jsanganrkgan (0,000182 — §). 7

Gauauran 2 6anaunnuk (M XKcoduna) 0.0
t°C‘680 ‘690 I rooi no] m, mTuoI 750[ 760, 770' ?86, 1008 ¢
i
1 {0,11 10,11 ‘O,II 0,12 (0,12 10,12 {0, 12 10,12 10,12 13 10,13 0,01
2 10,22 0,22 ,0,23 0,23 0,24 10,24 10,24 (0,24 10,25 25 10,25 0,02
3 10,33-|0,34 |0'34 0,35 (0,35 (0,36 0,36 10,37 10,37 38 (0,38 0,02
4 0,44 10,45 0,46 0,46 0,47 j0,48 10,48 10,49 10,50 50 l0,51 0,03
5 10,55 (0,56 (0,57 |0,58 0,81 0,50 10,60 10,61 0,62 10,63 0,64 | 0,01
6 10,67 10,67 (0,68 [0,69 10,70 {0,710 [0,72 10,73 10,74 |0,75 10,76 0,05
7 10,78 10,79 10780 {081 J0.82 J0.83 |0.81 [0,86 [0.87 {088 0.89 | 0.06
8 0,89 10,90 (0,91 10,93 10,94 10,95 10,96 10,98 [0,90 [1,00 [1,02 0,05
9 |1,00 }1,01 1,03 [t,04 1,06 1,07 {1,09 {1,10 J1,11 1391, 14 0,07
10 0,00 11,02 70 04 0,16 {107 1,19 1,21 1,22 11,24 1,25 1,27 0,08
11 11,22 41,24 |1,26 |1,27 (1,29 {1,31 (1,33 {1,34 (1,36 {1,38 |1,40 0,09
12 1,33 |1,35 (1,37 11,39 (1,41 11,43 11,45 1,47 11,49 |1, 51 {1,853 0,10
13 |1,44 |1,46 |1,48 {1,50 |1,53 |1,55 |1,57 {1,59 |1,61 {1.63 {{,65 | 0,10
14 11,55 1,57 11,€0 1,62 {1,64 |1,67 {1,609 [1,7) |1,73 [1,76 [1,78 1 0,11
15 1,66 1,69 11,71 11,74 11,76 1,78 }1,81 1,83 |1,86 {1,88 {2,91 0,12
16 {1,77 |1,80 {1,83 |1,85 |1,88 {1,90 1,93 {1,96 |1,98 |2,01 12,03 0,13
17 11,88 (1,91 1,94 [1,97 (2,00 12,02 {2,053 12,08 12,1} 12,13 12,16 | 0,14
18 2,00 2,02 |2,05 2,08 2,11 {2,14 12,17 (2,20 12,23 |2,26 (2,29 0,14
19 (2,11 (2,14 2,17 (2,20 (2,23 2,26 {2,29 (2,32 {2,35 (2,38 |2,42 0,15
20 12,22 12,25 (2,28 (2,31 2,35 |2,38 (2,41 (2,45 {2,48 (2,51 (2,54 0,16
21 12,33 2,36 12,40 12,43 |2,46 |2,50 {2,533 2,57 (2,60 |2,64 |2,67 0,17
22 (9,44 (2,47 12,51 (2,55 (2,58 (2,62 (2,65 (2,69 (2,73 (2,76 (2,80 | 0,18
23 |2,55 |2,59 12,62 12,66 |2,70 |2,74 (2,77 |2,8]1 (2,85 (2,89 (2,92 0,18
24 12,66 12,70 2,74 (2,74 {2,82 (2,86 {2,89 2,93 (2,97 (3,01 13,05 0,19
25 2,77 12,81 12,85 (2,89 2,93 {2,97 3,02 {3,006 (3,10 (3,14 (3,18 9,20
26 12,88 |2,92 2,97 (3,01 3,05 [3,09 (3,14 |3,18 3,22 |3,26 13,31 0,21
27 12,99 13,04 |3,08 (3,12 (3,17 (3,21 13,26 3,30 {3,34 [3.39 (3,43 0,22
28 13,10 13,15 13,19 3,24 [3,29 [3,33 3,38 (3,42 |3,47 |3,51 [3,56 | 0,22
29 13,21 13,26 (3,31 3,36 3,40 (3,45 {3,50 13,55 (3,59 3,64 (3,69 0,23
30 3,33 (3,37 |3,42 |3,47 |3,52 (3,57 {3,62 |3,67 13,72 3,77 13,81 0,24
313,44 13,49 3,54 13,50 |3,64 3,69 |3,74 (3,79 |3,84 3,89 3,94 0,25
32 3,55 {3,60 3,65 (3,70 3,76 |3,81 (3,86 |3,91 {3,96 (4,02 [4,07 0,26
33 13,66 13,71 [+,77 13,82 3,87 13,93 13,98 14,03 14,09 14,14 |4,20 0,26
34 13,77 13,82 3,88 {3,93 {3,99 (4,05 |4,10 [4,16 {4,21 14,27 |4.32 0,27
35 13,88 13,94 13,99 14,05 l4,11 14,16 14,22 [4,28 14,34 14,39 4,45 0,28
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3. Kanwanapauk tydasinm (apoMeTp xypcaTHIINIA KWPHTHAAAUTAH Ty3aTMa
(Tysarma sy xucolHAa Gepuarai, AOHMO YHH yJuaurad GaianiMKRa KyIIMD Kepax.)

Hafnunr Meunck GanaHRAuTH (MM XHcoOUaa)
AN3MNETDH
(a xco- | g q 0.6 0.8 I Lo L2 l 1.4 , 16 ‘ 1.9
4 0,83 1,22 1,54 1,98 2,37 —_ — -
5 0,47 0,65 0,86 1,19 1,45 1,80 —_ —_
) 0,27 0,41 0,56 0,78 0,98 1,21 1,43 —
7 0,18 0,28 0,40 0,53 0,67 0,82 0,97 1,12
8 — 0,20 0,29 0,38 0,46 0,56 0,65 0,77
9 —_ 0,15 0,21 0,28 0,33 0,40 0,46 0,52
10 —_ -— 0,15 6,20 0,25 0,29 0,33 0,37
i1 — — 0,10 0,14 0,18 0,2t 0,24 0,27
12 - —_ 0,07 0,10 0,13 0,15 0,18 0,19
RE — — 10,04 10,07 | 0,10 { 0,12 | 0,13 | 0,14

4. JKucM oFpaurvMM G UAHKAATH OFHPAHFHIA KEJTHDHIL
1 cx® mea Towmupr Xakpkuit orupaury 8,4 I' 2e6 oamuras; | cu® XaBOHHAr

Xaxuxui oFupaurs sca 0,00120 7 ne6 onmsran. Arap xaruxuit ofupauru d [ 6¥aran
1 cu® mucm xapopa m I keaca, yuuar opupaurura mk sl Kyumin Kepak, Gyuaars

{ 1
- k=1,20 (-d- —_ -8-'—4—)
dopmyialan Tonunan.

d | k | d | & | d | &

0,7 +1,57 2,0 4-0, 457 8 +4-0,007

0,8 1,36 2,5 0,337 9 —0,010

0,9 1,19 3,0 0,257 10 —0,023

1,0 1,05 3,5 0,200 1 —0,034

i 0,95 4,0 0,157 12 ~0,043

1,2 0,86 4,5 0,124 13 —0,051

1,3 0,78 5,0 0,097 14 —0,057

1,4 0,71 5,5 0,075 13 —0,063 .

1,5 0,65 6,0 0,057 16 —0,068

1,6 0,61 6,5 0,042 17 —0,072 N
1,7 0,56 7,0 0,029 18 —0,076

1,8 0,52 7,5 0,017 19 —0,080

1,9 0,49 8,0 -+0,007 20 ~0,083 .
2,0 +0,46 — - 21 —0,086. /
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5. Typau TeMitePaTypaxiPId KyPYK XABOHHHT 3UHIHCH

t° Temneparypasary Ba // wm cuMol  yeryms Gocumuiari Kypyx xasouuur §
SHYAUIU
. ool 01,
1 0,00067-1 " 760

Ho mu cus. pem, xueniin

% 700 710 720 730 740 760 760 770 780

0,00 0,00 0,00 (0, ) 0,00 0,00 0,00 0,001 0,00
0 1191 1208 1225 1242 1254 1276 1293 1310 | 1327
1 1187 1204 1221 1238 1265 1272 1288 1305 ( 1322
2 1182 1199 1216 1234 1260 1267 1284 1300 | 1318
3 1178 1195 1212 1224 1245 1262 1279 1206 | 1313
4 1174 1191 1207 1224 1241 1258 1274 1201 | 1308
5 1170 1186 1203 1220 1236 12563 1270 1287 | 1303
6 1165 1182 1199 1215 1232 1249 1265 1282 | 1299
7 1161 1178 1194 1211, | 1228 1244 1261 1277 | 1294
8 1157 1174 1190 1207 1223 1240 1256 1273 1 1289
9 1153 1169 1186 1202 1219 1235 1252 1268 | 1285

10 1149 1165 1182 1198 1215 1231 1247 | 1264 | 1280
11 1145 1161 1178 1194 1210 1227 1243 | 1259 | 1276
12 1141 1157 1173 1190 1206 1222 1239 | 1255 | 1271
13 1137 11563 1169 1186 1202 1218 1234 | 1251 | 1267
14 1133 1149 11656 1181 1198 1214 1230 | 1246 | 1262

15 1129 1145 1161 177 1193 1210 1226 | 1242 | 1258
16 1125 1141 1157 1173 1189 1205 1221 | 1238 } 1254
17 1121 1137 1153 1169 1185 1201 1217 | 1233 | 1249
18 1117 1133 1149 1165 1181 1197 1213 | 1229 | 1245
19 1113 1129 1148 1161 1177 1193 - | 1209 | 1225 | 1241

20 1110 1126 1141 1157 1173 1189 1205 | 1221 | 1236
21 1106 1122 1137 1153 1169 1185 1201 1216 | 1232
22 1102 1118 1134 1149 1165 1181 1197 | 1212 ] 1228
23 1098 1114 1130 1145 1161 1177 1193 | 1208 | 1224
24 1095 1110 1126 1142 1157 1173 1189 | 1204 | 1220

25 1091 1107 1122 1138 1163 1169 1185 | 1200 | 1216
26 1087 1103 1118 1134 1149 1165 1181 | 1196 | 1212
27 1084 1699 1115 1130 1146 1161 1177 | 1192 | 1208
28 1080 1096 H1 1126 1142 1157 1173 | 1188 | 1204
29 1077 1092 1107 1123 1138 1153 1169 | 1184 | 1200

30 1073 1088 1104 1119 1134 1150 1165 | 1180 | 1196

23 PuspxkaxaH APARKTAKYM
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6. Typau TemnepaTypanapaa CYBHHHT 3HYJIHMIH
$,°C 3nunnk 2/cud t° C 3uuank, efem® 4o C a9k, 2fem®
0 0,99987 12 0,99952 24 .0,99732
1 0,99993 13 0,99940 25 0,99707
2 0,99997 14 0,99927 26 0,99681
3 0,99999 15 0,99913 27 0,99654
4 1,00000 16 0,99897 28 0,99626
5 0,99999 17 0,99880 29 0,99397
6 0,99997 18 0,99862 30 0, 99567
7 0,99993 19 0, 99843 31 0,99537
8 0,99988 20 0,99823 32 0,99505
9 0,99981 21 0,99802 33 0,09472
10 0,99973 22 0,99780 34 0,99440
11 0,99963 23 0,99757 3! 16,99406
7. Typan (°C) Temneparypajapaa cMMOOHWRT suuaurd (2/cH®)
Tpazyc- I'parycaap ,
nap 0 l 1 | 2 | 3 4 5 | 6 l T | s | 9
0 | 13,5955 | 5930 | 5905 | 5880 | 5855 | 5831 | 5806 | 5772 | 5747 | 5722
10 5608 | 5683 | 5658 | 5634 | 5609 | 5584 | 5560 | 5535 | 3511 | 5486
20 5461 | 5437 | 5412 | 5388 | 5363 | 5339 | 5314 | 5290 | 5265 | 5241
30 5216 | 5191 | 5167 | 5142 | 5118 | 5094 | 5069 | 5045 | 5020 | 4996
40 4971 | 4947 | 4922 | 4898 | 4873 | 4849 | 4825 | 4800 | 4776 | 4751
50 4726 | 4703 | 4678 | 4654 | 4630 | 4605 | 4581 | 4557 | 4532 | 4508
60 4484 | 4459 | 4435 | 4411 4386 | 4362 | 4338 | 4314 | 4289 | 4265
70 4241 | 4217 | 4192 | 4168 | 4144 | 4120 | 4095 | 4071 | 4047 | 4023
80 3999 | 3975 | 3950 | 3926 | 3902 | 3878 | 3854 | 3830 | 3806 | 3781
90 3757 | 3733 | 3709 | 3685 | 3661 | 3637 | 3613 | 3589 | 3565 | 3541
100 3516 | 3492 | — —_— | - — - — —_ —
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« 8. BawIN CYWKAHKARPHUAT 3nyamurH

Homu ,,ﬂft:‘;;:j}{‘,‘,‘ ‘ Temneparypa, °C | 3uwaaru, 2/cs?
Aspa emupr . .. .., .. el 1,0 0 0,815
Ampaan . . ., L, ... CollaN 0 1,015
TAueton ., . . ... ... CallaO 20 0,792
Bemsoa . .. .. ..... Calls 20 0,879
Cys . ... ..., H,0) 4 1,000
Tamgepun . . . . ., . . . (BN N 0 1,260
Kepochr ., . .. ... ., 0 0,8
Kentoa .., .. ..... Cal L(ClgYy 8 0,85
Metua compr . . ., . . . L0 0 0,792
HurpoGenson . . . . ., . CallgtON 18 1,21
Cumol . ... ..., AN Il;{ (1] 13,596
Hustsan (smi) shup . . . Cf0) 0 “0,716
Yracpon eyasgua . ., . . (S 0 1,263
Ckunpaap . . . . , e Cyolle 16 0,858
Tomyoa . . . ... .... (Z,h. 8 10,87
CHpka kKec01a . L, ., . . Cyl 140, 14 1,049
Xmopodopn . . . .. .. R CHCT, I8 1,483
STHI COMPT » + v v v . . Cal 40 0 0,789

9. Babau cysparu spHTMANapHHHT SHuAuTH (2/cm®, 18°C An)

% KOH Kct KJ K,Crs04 o,
0 0,999 0,9986 0,9986 0,999 0
5 1,045 1,0308 1,0363 1,035 5

10 1,001 1,0638 1,0762 1,072 10
15 1,139 1,0978 1,1200 1,109 15
20 1,188 1,1333 1,1679 20
25 1,238 —_ 1,218 — 25
30 1,290 — 1,273 — 30
35 1,344 — 1,332 —_ 35
40 1,400 - 1,397 - 40
45 1,45 — 1,468 —_— 45
50 1,51 —_ 1,545 — 50
55 1,87 —_ 1,630 — 55
60 — —_ 1,731 —_ 60
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9-MBaABANHHNT laBOMH

% NHet | Neon | Nac %
0 0,9986 0,9986 0,9986 0
5 1,0142 1,0545 1,0345 5

10 1,0289 1,1008 o711 10

15 1,0430 1, 1650 -1, 1090 15

20 1,0571 1,2202 1,1485 20

25 1,0710 : 1,2751 1,1897 25

30 —_ 1,3290 — : 30

35 — 1,3811 . — 35

40 — 1,4314 — 40

45 — 1,4794 —_ 45
50 — 1,5268 —_ 50

% |- S04 I CuSO, %
0 0,999 0,999 0
5 1,051 1,051 5

10 1,107 1,107 10

18 1,167 1,167 15

20 1,232 1'23 20

25 1,305 y1a Tyfinnray 25

30 1,379 30

35 b - 35

40 —_ — 40

% | aeno nct | mNo, H,;50¢ | HPOy | Crmpr %

0 0,9986 | 0,9986 0,999 | 0,9986 | 0,999 | 0,9986 0

5 1,0422 | 1,0236 1,027 1,0323 1,027 0,9898 5
10 1,0893 | 1,0482 1,056 1,0669 1,054 0,9824 10
15 1,1404 | 1,0734 1,086 1,1030 1,083 0,9760 15
20 1,1958 | 1,0989 1,118 1,1406 1,114 0,9696 20

25 1,2565 | 1,1248 1,151 1,1796 1,145 0,9628 25
30 1,3213 | 1,1508 1,184 1,2199 1,179 0,9551 30
35 1,345 | 1,1757 1,217 1,2614 1,214 0,9463 35
40 1,4773 | 1,199 1,250 1,3043 1,251 0,9367 40

45 | 1,5705 — 1,283 | 1,349 | 1,200 | 0,9264 | 45
50 1,6745 - 1,314 | 1,397 1,830 | 09185 | 50
55 1,7895 —_ 1,344 | 1,447 | 1,373 | 09043 | 55
60 1,9158 —_ 1,872 | 1,500 | 1,418 | 0,8928 | 60
65 — — 1,397 | 1,555 1,464 | 0,8811 | 65
70 —_ —_- 1,418 | 1,612 1,512 | 0,8693 | 70
75 —_ - 1,438 | 1,671 1,562 | 0,8574 | 75
80 — — 1,457 | 1,729 1,615 | 0,8452 | 80
85 - —_ 1,473 | 1,781 1,672 | 0,8327 | 8%
90 —_ — 1,480 | 1,817 _ 0.8197 | 90
95 - _ 1,50 | 1,836 - 0,8060 | 95
100 - - 1,52 | 1,838 - 0,791} | 100
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10. Bawv3n KATTHK Mopianapuuur 3uuaurd (2/c.u3)

AncGactp . . . 4, . o[ 2,25—2,87 [Kea ,,,..... 8,3—8,7
Oamoc c e v oo 3,436 Mys .., .......0,8—0,92

AmomHupi 6pOH3acH Marnuft . . . . . 1,74

(909% muc--10% amomunifl) 7,7 Manranne ., . L. L 8,4

Amomunnit . . . . . . . 2,69 Mapranen, . . . .. .. 7,8
«(yfima) . . . 0. 2,56 Muc (kyftma) . . . . . . 8,6—8,9
«?'axmnanraﬂg 2,62-2,80 « (raxianawras) . .| 8,9— 9 0
Gonraatran .o 2,70—2,80 € (IICKTPOINTHK) 8,88—~8,96
« (xumusisuil cop) . 2,08 Mapmap . . . . . .. 2,52—2,84

AcGeer . .. .. .. 1,2—2.8 (Hmpud . . . ... .. . 0,97

Ok 6a66HT . . . . . . . 7.1 Hnuganp L L 0 . L . . 1,52
Kypynq Kaftur . , , . 0,01=0,77 [Hetmanbep . . . . . 8,4—8,7

Bop v v v v o . 2,4 Hukeamt e e 8,77
Bpos .. ...... KNP Hukesn . o o 0 . . 8,4—9,2

Bpomsa . . ...,. .. 8,7 Kaaaft (xyiisn) . 7,23
Kypyk Oyk . . . . . .} 0,62—0,83 | "« (1xvanauran) . 7,3—7.5
Eays xoroau . . . . . . 0,70—1,18 | Hapadgun . . ., 0,87—0,93

Boemyr . . ... ...
Boawgpam . . . . . ..
Myn ... e e
I\pncxam rnnc .....
Ky#anpuaran rusne . . .
I'panut
pagur e e e
Kypyg ay6 . . . .
KYPYK apua
Temup (xumiasuit coh)
« (mafiBaHgaaw Temupy)
« (K yfisa)
Onw{.........
Oxak mmatr . . . . ., .
Hcenauaua wnaty
TowkyMup (napyaiapu) .
Kaywyk , . .
Kaamft .
Keapu
Koncraunrtan

9,76-—=2,93 | i .,

19,1 Hyknk « o o 0 0 0 o4 0,24
0.95=0,9 {Kava . .« v .. 1,59
2,172,381 [ K¥prowwe ., . ., ., .[1],22—11,44

1,8 Onrunryrypr (poMtik) 2,07
2,4—-2.8 ¢ (MOMOKANUNK) . . . . 1,96
1,9—2,3 [Kysywm . . ... .. W110,42—10,57
0,7—1,03 | Cnona N 2,6—3,2
0,37—0,75 |1 Oum tyaw . . ., . ... 2,08—2,20

7,86 Tom 1y3 . . ... .. 2, 28-—2 11

7,8 By korumaacit .

7,85 KypyK kaparaii . . . . . 0, 35—0 60

19,3 Ofaar (Kylina) . . . . . /,7—8,0

2,71 [Mnwa gpovt . . . . . . 2.4—2,6

2,71 ¢ damHT ., 3,0—3,9

1 ,g—l O |Cypbma . . . . .. L. (li,g
0,92—0,96 [docdop (oK) . . . . . . )

0,86 ooq p' .K) ....... 6,86—7,24

2,65 qys:u ......... 6,6—7,3

8,8 00RHT . L . .. L . . ,8

1ol 2—21,7

-
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13. CyoK XHcMJAapHUHr Gab3H AOHMHAJADH

On
o —18°C na CHPT TapauIiIMK KOIPOHUUHEHTH (E'u xﬂcodyma):

— ]8° t ) ¥ (
1} — 18°C za HYKH HLWIKAJ2HINL KOMDPHLHEHTH oo

e

choﬁma> ;

i — 18°C pa xcurafinll xo3Qduunentd; ¢ — 18°C fia COMUMTHPMA HCCHKAHK

Kas
CHFIMH (Ep—a-a—e xncoﬁmm); 0°C— apuill HyKTacH; p—3pHII uccmg.uum(

XHcobu-

. ) Kaa
na); T°C — Kaiinamw * nykrach; A — 6yp XOCH1 GYIMIl HCCHKIMTH (7 )gucoévma) H
$°C — KPHTHK TeMneparypa, p— KPHTHK GoCHM (amx XucoSuia).

a 102 ¢ 3 q ] [ L3 A ! p
0,00
Awnomun , , . {43 [4.,6 |085 10,50 (—6,2 |21 |i84,2{104 426(52,3
Augeron , . . .[23,3{0,337 (131 (0,52 {—94,3 | — | 56,7126 235147
Benzor . . . .]29,0}10,673}124 |0,407|4-5,50 |30,4] 80,2] 94 288 | 47,7,
Bpox e oj44 1,02 (112 10,1} [—=7,3 16,2 63,0 43 302§ 131
Cyn e . .172,811,05 | 018 (0,999 © 79,7 |100,01539,1] 374|218
Taugepsn . . .| 66 1393 {050 (0,58 {—20 42 1290 — — —_
Kenaoa (m) . .[28,410,647{101 0,40 |—49,3 |39 1138,5] 81 350 27
Hepts . .26 — 1092 0,51 — e e e
[Mesitag . . . — 10,2441 160 10,52 [—160 — | 27,90 — | 201133,0
Cunes . .|5-10%1,59 {0181(0,0331—38,0 | 2,8(356,7| 68 | (470 —
Yraepox cyab-
¢un . .. .32 [0,3821121 0,24 (112,01 — | 46,2 & 273173
Metna cnmpr 22,810,6321]122 10,60 |—97 — | 64,7]265 2401 78,7
Srua cnmpr . .22,0)1,22 | 110 (0,58 |—114 — | 78,3{202 24363
Tlpouna cnupr 23,612,39 095 (0,57 |—127 — | 96 [163 2631 49,9
Toayoa . . . .[28,6{0,613{109 [0,414/—95,1 | — {110,8; 87 3201 41.6
Cupka kucnorta . |26 1,27 {107 10,50 |+16,6 |45 }118,5| S0 322157,2
Xaopodopas 27 10,5791126 10,23 {—63,7 |47 61,2] 58 260, —
Sruaspup . . . [17,0]0,2381163 10,56 |—116,3}27 34,6202 194135
14. KarTHK XHCMAAPHUBT Gab3y HCCHKJAHK NOMMUHAAPH
18° Ag m:cx}t'x(-
° - | JIHK yTKA3YE- Spuur we-
Howun 1<o§$:£:e"x'nn c'uslmﬁi 'gfx- AaHIHK, Spuns J&yx'racn cﬂmuru,
(0—100°) a°10%[ruMmu, Kaa/2 xan naasfe
2pagd.cm.cex
Avomymult L . 0,238 0,214 0,48 658,7 76,8
Bpowsa . . . . [0,171—0,212 0,104 0,14 — -
Bitemyr . . .. 0,135 0,31 0,019 271 12,64
Boanppan . . 0,045 0,037 0,38 33380 ~
Myw . oo 7,1-15,2 —_ —_ 63 42,3
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OHU3NK MUKAOPIAP XAIBAJIN
Jasomu
;?8" A& HCCHKARK .
a _|¥TrasysuauAHK, - te-
Homu K0§(§Hl’;a‘l‘l,gllll'ﬂl clﬁmﬁfx 2}2— nas %p "“‘o'?{mc"’ ?ﬁm«ﬂﬁ
(0—100) ‘a* 10t pim, waafe Kaafe
2pagd, cM. cex
Bya KoTHvacu —_— 0,04 0,3 65,5 8,4
opa €Fod . . . —_
y6 « .. .. [ 0,05—0,5 0,33 0, 0005 — —_
Apua « ., . 0,04—0,58
Qarun 0,145 0,032 0,70 1063 15,9
Temup 0,121 0,119 0,14 1530 2333
Iyaar 0,106 0,12 0,11 —_ —
Uysau . . . . . 0,114 —_ 0,12 — _
Hngap 0,009 — 0,011 — —
Hpuauit 0,066 0,032 0,14 2350 —_—
Kaamu 0,316 0,057 0,22 320,9 13,66
Kanuit 0,83 0,17 0,23 62,3 15,7
Kaabnuit — 0,17 — 81p —
Ksapu, yxura L 0,134 } 0.19 0,016 —_ —
»  Yrurall 0,08 ’ 0,033 —_ —
»*  CYIOK 0, 0057 — 0,0024 — -
KobaibT 0,124 0,103 — 1480 58,2
Koncranran 0,1523 0,10 0,054 — C -
Mes . . ... 0,188—0,193] 0,097 0,26 900 atpodiraa —
Mys .. ... 0,51 0,50 0,006 79,63
Marnanuft 0,238 —_ — — —
Marnnit 0,261 0,25 0,38 651 72
Mauranun 0,18l 0,10 0,052 — —
Mac . . ... 0,167 0,094 c,92 1083 42
Hartpui 2,26 0,295 0,32 97,5 31,7
Hefiznan6ep 0,184 0,095 0,07 1000 aTpoduza —
Hukeis 0,128 0,11 0,14 1452 58,373
Huxpom 0,123 — — 1100 atpoduga
Kamaiin 0,230 0,055 0,157 231,9 14,0
Ocvuit 0, 0679 0,031 — 2500 —
Taasanwi . 0,118 0,059 0,168 1557 —
Mapagpun . . 1,07—4,7 —_ 0, 0005 38—56 35,10
IlaaTyHa 0,091 0,028 0,166 1770 —
Nywax™ . . . . . — 0,69 0,001 — —
K yprouin 0,293 0,03 0,083 327 5,36
OaTHHrYrypT 1,18 0,175 0,0005 |106,8—119,9] 9,37
Kyaym . , 0,197 0,056 1,01 960, 21
lnwa kpou 0,00 0,16 0,0016 — —
Hluwa daunr 0,079 0,12 0,0014 — —_
Tauras . 0,066 0,033 0,13 2800 -
Yriaepoa (ommMoc) 0,0118 0,11 - — —
»  (rpapur) 0,079 0,16 0,037 — —
Yunun .. 0,04 — 0,0025 — —_
2. S 0,291 0,093 0,265 419,4 28,1
S6onur . . . . U, 84 — 0,0004 _— —
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15. Tas xammuun 0° ra 8a 760 M. Cum. ycm. GocHMmra KedtH K
X p

Arap {° Temnepatypa Ba H mm. cum. ycm. 60CHMAA Ta3HHHr xakmi V, suumiry
8 G¥aca, yuna rasuunr 0° temucparypa Ba 760 Mm Gochmaars Vo xaxmu Ba 8, suvauni:

H 760
Vo= T+a 760 % 60=6(1+at)7{~

6yuna o = 0,00367.

dopmynanap BocutacHza xucoGaanaty,

oc) 1yar JtoC] 1aat |4°C] 14t H 7L6'0 H %0
0| 1,0000 %40 | 1,1468 i 80 | 1,2936 7001 0,9211 ! 740 | 0,9737
11,0087 L4l 1,1505 i 81| 1,2973 7011 0,9224 | 741 | 09750
2| 1,0073 | 42 | 1,1541 { ‘82| 1.3009 702| 0,9237 || 742 | 09763
31 1,0110 43| 1,1578 || 83| 1.3046 703 0,9250 [ 743 | 0.9776
4] 1,0147 ,44 1,1615 I 841 1,3083 704| 0,9263 | 744 | 0,9789
5| 1,0183 445 | 1,1651 § 85| 1,3119 705 0,9276 || 745 | 0,9803
61 1,0220 46| 1,1688 | 86| 1,3156 7061 0,9289 || 746 | 09816
71 1,0257 hd7 | 1,1725 § 87| 1.3198 707 0,9303 || 747 | 0.9829
81 1,0294 148 11762 | 88| 1.3230 708( 0,9316 [ 748 | 09852
9| 1,0330 {49 | 1,1798 | 89| 1,3266 709} 0,9329 | 749 | 0.9855
10 | 1,0367 {50 1,1833 § 90| 1,3303 7101 0,9342 | 750 | 0,9868
11| 1,0404 %511 1,i872 1 91 | 1,3340 711] 0,9355 ! 751 | 0,9882
121 1,0440 w52 | 1,1908 | 92 | 1,8376 712| 0,9368 i 752 | 0,9895
131 1,0477 § 53| 1,1945 | 93| 1,3413 713] 0,9382 || 753 | 0.9908
14| 1,0514 1541 1,1982 | 94| 1,3450 714 0,939 1 754 | 0,9921
151 1,050 v 55| 1,2018 | 95| 1,3486 715| 0,9408 | 755 | 0,9934
16 | 1,0587 ! 56| 1,2055 | 96 | 1,3523 716] 0,9421 1§ 756 | 0,0947
171 1,0624 157 | 1,2092 & 97| 1,3560 7171 0,9434 4 757 | 0,996l
18 | 1,0661 58 | 1,2129 ! 98| 1,2597 718| 0,9447 I 758 | 0,9974
19| 1,0697 459 | 1,2165 | 99 | 1,3633 719| 0,9461 1 759 | 0,9987
20 ( 1,0734 | 60 [ 1,2202 '2 100 | 1,3670 720| 0,9474 § 760 | 1,0000
21 | 1,0771 61 | 1,2239 | 101 | 1,3707 721] 0,9487 I 761 | 1,0013
22 | 1,0807 U 62 | 1,2275 & 102 | 1,3743 722( 0,9500 | 762 | 1.0026
23 | 1,0844 63| 1,2312 | 103 ] 1,3780 723| 29,9513 | 763 | 1,0039
241 1,0881 | 641 1,2349 | 104 | 1,3817 724| 0,9526 I 764 | 1,0053
251 1,0917 % 65| 1,2385 || 105 | 1,3853 7251 0,9539 i 765 | 1,0066
26 | 1,0954 %661 1,2422 % 106 | 1,3890 7261 0,9553 || 766 | 1,0079
27 | 1,0991 67 | 1,2459 4 107 | 1,3927 727| 0,9566 I 767 | 1.0092
281 1,1028 | 68 | 1,2496 i 108 | 1,3964 728| 0,9579 | 768 | 1.,0105
29 | 1,1064 y 69 { 1,2532 { 109 | 1,4000 729( 0,9592 | 769 | 1,0118
30} 1,1100 |70 | 1,9569 I 110 | 1,4037 730| 0,9605 || 770 | 1,0133
3L | 1,1138 § 71| 1,2606 i 111 | 1,4074 7311 0,9618 || 771 | 10145
321 Lu74 y 72| 1,2642 I 112 | 2.4110 732] 0,9632 | 772 | 1.0158
33| 1,1211 73| 1,2679 | 113 | 1,4147 733} 0,9645 | 773 | 1.0171
34| 1,1248 | 74 | 1,9716 | 114 | 1,4184 734| 0,9658 || 774 | 1,0184
35| 1,1284 | 75| 1,2752 | 115 | 1,4290 735] 0,967t 1| 775 | 1,0197
36| 1,1321 §76 | 12789 | 116 | 1,4257 736| 0,9684 L 776 | 1.0211
871 1,1358 £77 | 1,2826 i 117 | 1,4294 737 0,9697 4 777 | 1,0224
38 1 1,1305 h78 1 12863 118 | 1,433l 738| 0,971 | 778 | 1,0237
39 11431 1791 1,9800 119 | 1.4367 7391 0,9724 | 779 | 1,0250
A0 | 11468 4 80 | 1,2036 120 | 14404 740| 0,9737 ! 780 | 1,0263
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16. Typau GocuMaapia CYBHHHC KaiiHall TeMnepaTypach

. HS (Ms, cusm. yem. xuco0nia)
ss0 | 690 | 700 | mo [ 720 [ 730 | mo0 | 50 | 760 | 770 | 780 | 790
0]96,92] 7,32 |7,7118,11]8,49 8,88|9,26(9,63|100,00}0,37 0,73 1,09
1] 6,96| 7,36 |7,75]|8,14 8,53(8,91)9,29{9,671 0,04]0,40 0,7611,12
2( 7,00 7,40 {7,7918,18 8,5718,9519.33]9,70| 0,07/0,44]0,80 1,16
3| 7,04} 7,44 |7,83]8,22 8,6118,99(9,37|9,74] 0,11]0,48 0,8411,19
4| 7,08(7,48 [7,87|8,26 9,65(9,03]9,4119,78} 0,15 0,51]0,8711,23
s5{ 7,121 7,52 {7,91(8,308,69 9,0719,44]9,2 0,13/0,55(0,91 1,26
6| 7,16 7,56 |7,95[8,3418,72 9,10(9,48]9,85} 0,22{0C,58 0,9411,30
7| 7,20| 7,60 {7,99(8,38(8,76 9,14]9,52!9,89| 0,26/0,6210,98 1,33
8| 7,24} 7,63 8,03]8,42|8,80}9,18 9,56]9,93| 0,29(0,66|1,02 1,37
91 7,28| 7,67 {8,07(8,458,84 9,2219,5919,96( 0,33{0,69 1,05]1,41
10| 7,32 7,71 [8,11]8,49]8,88 9,26(9,65(0,00{ 0,37]0,73 1,09} 1,44
1 H — Gapomerpuk (OCHM.
17. Typau TemnepaTypajapa CYBHHHT HCCHK/HK CHFHMH

{, °C ¢ waafe I ¢, °C &, KapJ2 I i, °C o Kaale

0 1,0091 35 0,9971 70 [,0001

5 50 40 71 75 07

10 20 45 73 80 14

15 1,0000 50 77 85 21

20 0,9987 55 82 90 28

25 78 60 88 95 35

30 73 65 94 100 43

18. Typan TemncpaTypanapia MHCHUHT HCCHRAMK CHFHMH

| Tewneparypa,cc 1 o | w0 20 | 300 | 400 | so0 | 600 |
HCeeHKANK CHFHMA | l l
kaaje-2pad . . . . . 0,0910|0,0940 | 0,075 0,1008 { 0,1038 | 0, 1070 {9, 1090
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19. Typau TeMreparypaiapia CyBHHHT TYAiHHraH GYFHHHN
COCHMH BA 3HUIAHTH

1, °C | cutt, ‘;c‘;n mt, & t, °C | u, Zb:m. m, e t°C | uk, Ax‘/?m m, ¢
—30 0,28 0,33 0 4,58 4,84 30 31,82 | 80,3
—29 0,31 0,37 1 4,93 5,22 31 33,70 | 32,1
—28 0,35 0,41 . 2 5,29 5,60 32 85,66 | 33,9
—27 0,38 0,46 3 5,69 5,98 33 87,73 | 35,7
—26 0,43 0,51 4 6,10 6,40 34 39,90 | 37,6
—25 0,47 0,65 | 5 6,54 6,84 35 42,18 | 39,6
—24 0,52 0,60 6 7,01 7.3 36 44 56 | 41,8
23| o8 | o6 b 7| 7,50 | 7,8 37 | 47.07 | 44,0
—22 0,64 0,73 8 8,05 8,3 | 38 49,69 | 46,3
—21 0,70 - 0,80 9 8,61 8,8 33 52,44 | 48,7
—20 0,77 0,88 10 9,21 9,4 ’ 40 55,32 | 51,2
—19 0,85 0,96 11 9,84 10,0 | 45 71,88 | 65,4
—18 0,94 1,05 2 10,52 10,7 50 92,5 | 83,0
—17 1,08 1,15 13 11,23 11,4 55 118,0 |104,3
—16 1,13 1,27 14 11,99 12,1 60 149,4 {130
—15 1,24 1,38 | 15 12,79 12,8 65 187,5 | 16l
—14 1,36 1,51 i 16 13,63 13,6 70 233,7 1198
—13 1,49 1,65 ) 17 14,53 14,5 ‘ 75 289,1 |242
—12 1,63 1.80 ‘II 18 15,48 15,4 § 80 |- 365,1 (293
1] 1,78 Lg6 | 19 | 16048 | 16,3 | 85| 43,6 |35
—10 1,95 2,14 20 17,54 17,3 90 525,8 | 424
— 9 2,13 2,33 21 18,65 18,3 95 633,9 | 505
— 8 2,32 2,54 ‘ 22 19,83 19,4 100 760,0 |[598
-7 2,53 2,76 23 21,07 20,6

— 6 2,76 2,99 24 22,38 21,8

— 5 3,01 3,24 25 23,76 23,0

— 4 3.28 3,51 26 25,21 24,4

— 3 3,57 3,81 27 26,74 25,8

—_2 3,83 4,13 28 28,35 27,2

—1 4,22 4,47 29 30,04 28,7
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20. XaBOHHMHr HHCOHIl HAMJAMTHHMHC NCHXPOMETPHK KanBaau (% )gucoﬁ,,ma)
%’Ev KypyK B2 X§71 TepmomeTpAapHuHr K¥pcaThiuiapy dapku, °c

(219
gg ] i
Egg 0 1 2 3 4 5 6 7 18| o!lp0

0 100 81 63 45 28 il -

2 100 84 68 51 35 20

4 100 85 70 56 42 28 14

6 100 86 73 60 47 35 23 10

8 100 87 75 63 51 40 28 18 7

10 100 88 76 65 54 44 34 24 4| 4

i2 100 89 78 68 57 48 38 29 | 90 1

14 100 90 79 70 60 51 42 33 195 171 9
16 100 90 8! 71 62 54 45 37 30|92 15
18 100 91 82 73 64 56 48 41 34 | 98 | 90
20 100 91 83 74 66 59 51 44 37 | 30 | 24
22 100 92 83 76 68 61 54 147 | 49 34 | 28
24 100 02 84 77 69 62 56 49 | 43 37 | 31
26 100 a9 85 78 7 64 58 50 | 45 40 | 34
28 100 93 85 78 72 65 59 53 | 48 49 | 37
30 100 93 86 79 73 67 61 55 |50 44 | 39

2]1. Babsd Ty3aapHUHI CyBRAa 9PYBUYANWIHCH

Tiunran spuiMaiapia CyBHHHT ;\dp 100 orupauk KHCMua CYBCH3 ¢

Jarvua OrupIHK KHCMH Spﬂﬁ,ﬂﬂ

Y3unur Kyfiu-

TemneraTypa TL"‘“QDaTypa
Tys Tys
o°c | 18°C | 100°C ﬂ C | 18¢ | yo0oc
{
KCl ..... 28 34 57 i Cc'lSO4 0 18‘0 202 0.17
Kl ..., 128 [142 | 209 | MgcCl 52 s |
KCIO; 3 6,9 | 56 | MgSU, 27 % | 7
KNO, 13 |29 [ 250 | znCly 210 | 350 |grg
KO, 8 |10,5| 26 { ZuSO, 13 |5 | O
chr207 5 11 9 i 0
K,CO;s &9 |11 | 156 | CdSO, 75 % | 6
| CuSO, 18 | 9 | o
NH,Cl 28 |36 73 1 NiSO, 29 3 5
NaCl ... .. 35,5 | 36,0 | 39 6 | AgNO, 122 |oo0 | o=
NaNOy 73186 | 180 4 Ph(NOy), 38 |5 | 900
NaClO, 82 |98 |[204 | HgS0, - | 0,05 130
Na,COy 7 a0 45 ‘ bco o —
adly 0,0317
uc .. ... 64 |79 | 130 | BaCO, 0,00 8'83%3 -
LinzCOa 1,5 1.3 0 8 (AdC‘iOg 0, 0340 0,0 55 -
gaglla ..... 3}1 gs l59 CAgCL ... 10,0506/0. 0,130 —
tClg . . ... 2 02 || Kammm wakapu 179 |9 o
CaCly 50 |71 155 l e P 2001 490
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22. 0 pan 80°C raya TCMucpaTypaja CYBHHHI CHPT TAPaHIAHrH

Temnepatypa, °C CHPT Tapasrank, g: Temneparypa, °C CHPT TapaHraHk, g—-:;‘
0 75,49 45 68,6
5 74,75 50 67,8
10 74,01 55 66,9
15 73.26 60 66,0
20 72,53 65 65,1
25 71,78 70 64,2
30 71,03 75 63,3
35 70,29 80 62,3
40 69,54
23. Typas vemnepatypadapia CYBHHHT MUKW HINKANAHAL
Ko3bpuuHeHtH  (2/ca- cex xucobuia)
£, °C |10 || |+ 1° ra[¢, °C | 10% Iyl |+ 1° ra] &, °C|10% [} |+ 1° ral't. °Cl10% |4l |+ 1°ra
0 1797 | —56 { 19 § 1029 { —25 30§ 803 | —15 { 100} 284 {—2,8
5 1518 | —42 | 20 | 1004 | —24 | 40| 655 |—10 | 110] 256 |—2.4
10 1307 | —331 21 980 | —23 1 50 { 551 {—8,1| 120 232 |{—2,0
15 1140 [ —30 | 22 957 | —21 60 | 470 |—6,3| 1301 212 {—1,6
16 110 { —28 | 23 936 | —21 | .70 | 407 |—5,0] 140| 196 |—I1,2
17 1082 | —27 | 24 915 | —20 [ 80| 357 | —4,0/| 150| 184 |—1,0
18 1055 | —26 | 25 895 | —18 ) 90| 317 [ —3,3| 160 174
19 1029 30 803 100 | 284
24. Reurns catxu Oajsanpaurdpard Typau reorpaduk KewraHkaapia
OTHPJNK KYUH TE3JARHIUH & HUHF KHAMATIADH
l{(p?a',lﬂr)ilc,g:p g oujeent ll‘(peaﬂflr;lggz;p & cujoent r’ﬁﬁ'}xry’l"x'ép & cmjcent
0 978,030 25 979,730 70 982,606
5 978,069 40 980,166 75 082, 866
10 978,186 45 980,616 &0 983,058
10 978,376 50 981,066 85 983,176
20 978,634 55 981,503 90 983,216
25 978,952 €0 981,914 Mockpa 081,523
30 979,321 65 982,285 Jlennurpan 981,908
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26. Xucofnamna KYMIAHHAAZHIAH XKaavaanap

AcocHil aareGpauk Ba TPHIOHOMETPHK dlopMynianp

1) (a+ 6)® = a® -} 3a% + 3ab? -+ b°.
2) (@ — b)® = 0® — 30% | 3ab® — b2,

3) Arap ax®+bx+c=0 Gjrca, x= — b=y P —dac

2a

P

— : —_Pp P\ __
4) Arap x*+ px 4 g =0 Gyaca, x 5:}: V(_2_) g

5) (x+ a):n= xm - maxm-1 —I—ﬁ(ﬁ;—;iazxm—i’—l— ek

4 m(m—:?g‘..g._(r.n.—n nt 1)an xm-nt  _ A4am,

. n .
6) sm\-2—-—x = C0s X; cos\-g—x =sin x.

2 sin T s) = N\
) sm\2 +x/ = COS X; cos\2 4 x)=-—sinx.
Sg sin (it — x) = sin x; cos (7T — x) = — cos x,
9) sin (— x) = — sinx; cos (— x) = cos x.

10) sin (x - y) = sinx- cosy -- siny - cos x.
il) singx—y)=sinxo cosy — siny - cos x.
12) cos(t+ y) =cosx : cosy—sinx . siny.
13) cos(x—y) =cosx- cosy -~ sinx - siny.
14) sin2x = 2sinx . cos x; cos 2x = cos? x — sintx.

tgx+tay
B e+ =1T"grwy,

T—cosx x I+ cosx
16) sinX. = |/ L—COs8X. 2= L
) s 1/ ) cos2 5

. 0 —

17)sina+sinB=2sina_;B-cos 2B
18) sinor.—sinﬁ:2cosm.;6 sina_Qﬁ.
]9)cosa+cosﬁ=2cosa+26-ccsa;§‘

20) cosa —cos f = — 2sin “—Iztﬁ- sin N

sin (@ 4 B)
cosa - cosf *
sin (a — B)
cosa - cos P °

21) tgo-+tgh=

22) tga—tgh =
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TeKHCAHK AHAJIHTHK reoMeTPHSICHNHHI Gab3d (opMyAanapn

1) Koopaunar Gomnaan JTyBun TYFpH YH3MK TeHIaMacH:

y = kx.
2) TYrpyu QHSHKHHAT yMyMHIl TenriamacH:
ax +by+c=0.
3) Koopauuar Gowr mapkasu Giarau afiaaua Tenrnamacu:
Xt 4 4 - A,
4) Tapa6osa TeHraaMacis:
¥ - 2px,
'5) DmHnC TeHr.amacH:
9 ‘
' 1 =l

6) Sayuncra YTiasIran ypuHMALIMNT TEHFAAMACH:
XX, i
@

7) Danunc HOPMAMIHHHT TEHRAAMACH:

y—lh =g (”‘l‘ X=x).

8) luneplona Tenrsamac:
B P
@=L

Huddepenunan Ba HHTErpan XKCOGHHHT acochil dopmytaaapu

d(u 3= v) du dv
D= =xatz
d (uv) du dv
2D g =Vt

T
v Vax T Yax
O =" @
d(xm
4) (;x) = nx m—4,
d(ax .
5) —%—):ax Ina,
dilnx) 1
6 —gv =%
dsinx deosx
7) dx = Cosx T=—-sinx.
8 digx 1 . dctgx__ 1
) I T ot x dr = T anx

24 Pu3HKagan OpakTHKYM
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9) Telnop thopmyanacit:

— 3
f(x)=r<a)+f—“ ro+ S @4 ok
+ =T G—ars )f(n -1 (@) + (1"2 )

10) Moknaopen dopuynacd:
2
FO) =[O+ TF O+ =15~ F O +

_‘."3 m xa—1 (n—1 x (n)
o3l O+ ..+ 13 mnf )(0)+mf L.
: 2 i
11) ex =l-{—x+§!*+§!-+... ]
x¥oox X7
12) sinx=x—§+§—7ﬁ+_ ..
2 x4 x5
13) cosx_.l—m-}— —F

X 28 17x7 62
14) tgx=x+3 + g5 5 +3—l§‘+2835+ N

1
15) j(x-l— ayn dx = g (x - aym+t,
16) X%F;dx = In(a 4 x).
17) 551nxdx=——cosx; 5cosxdx=sinx.

18)5 fdyx=e*,

Taxpubuit Xucobaaw dopmyrasapu

Arap a, b, ¢ Ba d nap | ra uncGatan XKyga xuudg, o oca 2° jan Ooprmaca sa Y
paiHaillapia Hpoja kuauuran 6yica, ynfa CHpHmtn TaKpubia Kyfugard TellAHKap

Ypunnn Oynanm:
14a)(l 6 —
(1a) (16) (1) . . =1d-atb4-c+. .. El—_-l__—_cci))'(gl_:f—_d; =ldtatbFcxd

(g =142 1 et =1-4aq

(zar=14n I[Fa=—17F4 .

ViEa= 141/ l__ g8 Ine(ta=o—3F
ViEa 2 sino=tgo=a

f— 1 i
Vab =5 (a4 b =1 Fna cosa =1
2 (= a)n sin (0 4+ @) == sin 0 4= a cos 0

cos (0 = @) = cos 0 FFusin 0

www.ziyouz.com kutubxonasi



y,-nf.\

OUIHK MUKOOPJAP KAABAIY

371

Bab3u §srapMac comnap Ba YAAPHMWHr JorapHmaapu (ig)

Connap JlorapudMaapn Connap Jorapugnapu
1) v = 3,14159 049715 | 1 50285
— = 0,31831 b
971 = 6,28319 0,79818 |
i1 _ L -
T = 0,78540 T 80500 | v =0.15915 T.20182
4
)4 _ - - y
s = 0,52360 T,71900 [ 1,27324 0, 10491
. 6
4;‘ = 4,18879 0, 62209 = 1.90986 0,28100
gé—o = 0,00873 3.04085 | a7 - 0,2873 1,37791
360 .
72 = 9,86960 0,99430 o 114,50156 2,05015
V'R =1,77245 0,24857 |
= _ . T 005
]/_’;_ — 0,80600 Foocss | @ =0.10132 T, 00570
¥ aw /I=05(‘419 1.75143
]/4—313=1,61199 oo | V7= 7514
s
§ —1,24070 0,09357
Aiinana = 360° 2,55630. no¢
= 21600’ 4,33445 Y —
’ 3. =0,62035 ¢
= 1296000 6,11261 e 1,79264
%) e=2,71828 0,43429 Pajtuan = 57°177447 805
= 57°,20578 1,75812
= 3437",747 3,53627
= 206264",8 5,31443
_ M=lge=0,43429
' 1
My = 57 ~2,30259

1) m=3,14159 26535 89793 23846 . . .

%) /7= 0,31830 98861 83790 67153 . . .

3) Harypan éxku wenep sorapudMumir acocu
e=2,71828 18284 . ..
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0,1

12’
0,2

18’
0°, 3

24/
0°, 4

30°

36’

0°,510°%6

42’

44’

0°, 710, 8

54’
0", 9

$praua duapg-
aap

0,0000
0,0175
0,0349
0,0524
0,0698

0,0873
0,1047
0,1222
0,1396
0,157!

0,1745
0,1920
0,2094
0,92969
0,2443

0,618
0,2793
0,2967
10,3142
0,3316

0,3491
0,3665
0,3840
lo,4014
44189
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0,4538
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6493
6667
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7365
7540
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0032
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6528
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6877
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7226
7400
7575
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1309
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2182
2356
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2880
3(54
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3403

3578
3752
3927
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4276
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4974
5149
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5847
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HKAaABAJANHHT RABOMH
Ipanycaapunur paauariapaa nogasaHunIy

=Y
]
S| o | & |12] 18 | 24 | 30 | se | a2 | 48" | 54 q,z,‘,’f,;’;‘g
21 o000 ] oof 0020 0°,3 [ 0°4 | 005 | 0°6 | 0,7 | 0°8 | 09
& 12 3]
= 45
45'0,7854 7871|7889 7906] 7924) 7941 7959 7976] 7994 801113 6 9|12 15
46{0,802918046/8063| 8081 8098 8116 8133 8151 8168} 81863 6 9|12 15
4710,8203i822118238| 8255 8273 8290| 8308] 8325 8343 8360,3 6 9112°15
48|0,8378:8395(8412| 8420, 8447 8465 8482 8500| 8517 853513 6 9{12 15
4910,8552:857018587, 8604| 8622| 8634| 8657 8674] 8692} 870913 6 Yil2 15
50:0,8727{874118762] 8779| 8796/ 8814] 8831 8849] 8866 8884:3 6 912 15
5110,8001(8919,8036| 89541 8971 8088 9006f 9023 9041} 905813 6 912 15
52{0,9076!9003:9111 0128 9146 9163 91801 9198 92151 923313 6 9|12 15
5310, 9250/926819285f  9303| 4320| 9338] 93551 9372 9390| 9407{3 6 9!12 15
54(0,0425,9442/9460 9477| 0405 9512 9529 9547, 0564 95823 6 912 15
55:0,9509/961719654) 96521 9669 9687| 9704| 9721| 9739 975613 6 9'12 15
56'0 97741979119809] 98261 9g844| 9861] 9879 9836{ 9913] 993113 6 9{12 15
570 994819966/9983)1,000111,0018;1,0036{1,0053,1,007111,0088)1,0105;3 6 9112 15
58|1 0123101400158) 0175/ 0193 0210 0228 €245  0263] (2803 6 912 15
50'1,020710315/0332] 0350{ 0367] 0385 0402 0420; 0437 0455;3 6 9{12 15
60,1,0472,0489,0507] 0524] 0p42] 0559 0577| 0594) 0612 06293 6 9[12 15
61;1,0647/0664106811 0699, 0716{ 0734] 0751 0769 0786] 08043 912 15
62’1 ,0821,083810856( 0873 089l 0908 0926 0943 0961 097813 G ‘l|l’ 15
05'1 10996({10131030| 1048| 1065{ 1083| 1100{ 1118/ 11350 11533 6 01215
64[1,1170:11188(1205| 1222|1240 1257 1275 12021 131¢] 13273 6 v12 15
5!1,1345'1362{1380] 1397] 1414 14320 14490 1467) 1484 150213 6 ‘)‘l" 15
(>61 115100155711554) 1572 1589 1606| 1624 1641 16590 167673 G 012 1S
67ll 1694‘17l1 1729 1746 1764] 1781 1798] I816Gf 1833 1851 6 912 15
68!1,1868!1886/1903| 1921 1938 1956 1973 1890] 2008 20053 6 412 15
691, 2043206012078  2005! 2113 2130 20147) 21650 21820 220003 6 912 15
701,2217:223512252|  2270] 2087 2305) 23221 243U 2357 237413 6 V12 15
71112302 2400:2427 2444 2462| 2479 2497) 25140 2531 25403 6 912 15
72:1,2566[2584:2601|  2619] 2636] 2651 20671 2689 2706 272313 6 9|12 15
73(1,2741197582776| 2793] 2811 2828 2846| 2863 28811 284813 6 9i2 15
74{1,29151293312950| 2968| 2085 3003] 3020| 3038/ 3055 3073|3 6 912 15
75(1,309013107|3125)  3142! 3160{ 3177 38195 3212} 3230 32473 6 912 15
76,1, 3265/328213200|  3317| 3334| 3352| 3369 3u87| 3404] 3422:3 6 M2 15
77i1,3430]3456/3474] 3491] 3509 3526 3544; 3561 3579 3596i3 6 Y12 15
78|1,36142631(3648| 3666/ 3683| 3701} 3718 3736 3753/ 377113 6 912 15
79!1,5788[3806(3823) 3840] 3858) 3875 38931 3UI0] 3928 30453 6 9112 15
80(1,396313080{3998| 4015 4032| 4050{ 4067| 4085 4102| 4120:3 6 912 15
81(1,4157]4155[4172] 41901 4207] 4224] 4242| 42591 4277 4294{3 6 9i2 15
821,4312(432914347| 4364{ 4382 4399 4416 4434 4451} 44693 6 Y12 15
8311,448645044521] 4539, 4556! 45731 4591 4608, 4626 4643|3 6 9112 15
8411 ,4661467814696| 4713| 4731| 4748, 4765 4783 4800{ 4818J3 6 9|12 15
85(1,4835:4853/4870) 4888 4905: 49231 4940 4957| 4975 49925 6 912 15
86|1,5010,5027[5045| 5062[ 5080; 5097 5115, 5132 5149] 5167(3 6 9{12 15
87|1,5184|5202/5219| 5237] 5254 52721 5289 5307} 5324/ 534113 6 9{12 15
881 5350[53765394| 5411| 5429 54461 5464] 5481 54.9| 551613 6 9{12 15
891, 5533|5551/58(8| 5586] 5603] 56211 5638, 5656; 5673 56O G 912 15
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PaguanaapHupr rpagycsapia HoxasaHumM  Ba  TPHTOHOMETPHK

40,11 |40° 77| 6443 | 7647 | 8a26] 2| 90°

¢dynkunsgap

L c JUNF-Y

5 f I'pagycaap sin cos tg §§ I'paxycaap sin cos ig

fa vy «

0,01]0°,573| 0°34’ |0, 0090}1,000 0,0099|o,so 45,84 [ 45°50° 7173 | 6967 | 1,030
0,02!1°,146) 1° 9 | 0201 |1,000 | 0201} 0,82 (46,99 46°59'| 7312 | 6822 | 1,072
0.03] 1.719] 12437 | 0300 |1,000 | 03000.84 |48,13]48° 8’| 7447 | 6674 | 1.116
0,04 2,202| 2°17" | 0398 | 9992 | 0399 0,86 |48,28|49°17| 7579 | 6523 | I, 162
0,05 2,865 9597 | 0500 | 9987 | 0501|088 50,42]50°25° 7707 | 6372 | 1,210
0.06| 3.438] 3°26” | 0599 | 9982 | 0600] 0,90 |51,57|51°34’| 7833 | 6216 | 1,260
0,071 4.011| 42 17 { 0700 | 9975 | 0702/0,92|52,7252°43"| 7956 | 6058 | 1,313
0.08] 4.584| 42357 | 0799 | 9968 | 0802( 0,94 |53,86 |53°52| 8076 | 5847 | 1,370
0,09 5,157| 5°10” | 0901 | 9959 | 09040,96 (55,01 |55° 0’| 8192 | 5736 | 1,428
0,10} 5.750] 5°44’ | 0999 | 9950 | 1004] 098 56,15)56" 9" 8305 ) 5570 | 1,491
0,12 6.876| 6753’ | 1198 | 9928 | 1207 1,00]57,30 | 57°18’| 8415 | 5402 | 1,558
0.14; 8.022 8° 17 | 1395 | 9902 | 14081102 (58,45 | 58°27| 8522 | 5232 | 1,629
0,16 9.168] 1°10° | 1593 | 9872 | 1614} 1,04 59,59 | 59°367| 8625 | 5060 | 1,704
0.18 10,31'10°19/ ] 1791 | 9838 1820|1,06. 60,74 | 60°44'| 8724 | 4889 1,784
0,201 11,46 |11°08” | 1988 | 9800 | 2028 !.0861,8861°53") 8820 | 4713 1,872
0,22/ 12,61 [12°36° | 2181 | 9759 | 2235]1,10|63,03|63° 27| 913 | 4535 | 1,965
0.24| 1375 13045 | 2377 | 9713 | 2447} 1.12]64.18|64°11°| 9002 | 4385 | 2,067
0,26( 14790 |14°54” | 9571 | 9664 | 266111, 14|65,32|65°19'| 9086 | 4176 | 2,176
0,28! 16,04 {16° 3’| 2765 | 9610 2877|1 16 66,47 | 66°28'| 9168 | 4993 | 2,296
0.32| 18,34 |18°20" | 3145 | 0492 | 3314, 1,20|68,76|68°46”| 9321 | 3622 | 2,574
0.34) 1948 [19°29" | 3335 | 9427 | 3538 1.22|69.91|69°54’| 9391 | 8437 | 2,733
0,36 2063 [20°38’ | 3524 | 9359 | 3765 1.24[71.05|71° 3’| 9458 | 3247 | 2,912
0,38) 21,77 (21°44" | 3703 | 9289 | 3986 |1,26|72,20 (72°12/| 9521 | 8057 | 3,115
0.40| 22,92 boess | 3804 | 0211 4228|‘1 98 (73,34 | 73°22'| 9581 | 2865 | 3,344
0,42| 24,07 [24° 47| 4078 | 9131 | 4466 1,30 | 74,49 | 74°20"| 9636 | 2675 | 3,602
0,44 2521 lo5e15 | 4260 | 0047 | 470913275 64 | 75°38'| 9687 | 2481 | 3904
0.,46| 9636 [26°217 | 4439 | 8961 4953\1 34|76.78 | 76°47°| 9735 | 2286 | 4,958
0,48/ 27,50 {27°30" | 4617 | 8870 | 5206 1,36 |77,93|77°56'| 9779 | 2090 | 4,678
0.50! 28 65 |og30’ | 4795 | 8776 5464\1 38(79.07 | 79° 4’| 9818 | 1897 | 5,177
0.52| 29° 80 [26°487 | 4970 | 8678 | 5727 1,40 |80,22]80°13"| 9855 | 1699 | 5,799
0.54| 30,94 [30°577 | 5143 | 8576 | 5997 1.42|81.37|81°22’| 08s7 | 1501 | 6.586
0.56(32.09 |32° 5| 5312 | 8473 | 6269|144 |82.51(82°31"( 9915 | 1302 | 7.613
0,58] 33,23 [33°14” | 5480 | 8364 | 6552]1,4683,6683°39’| 9930 | 1106 | 8,986
0.60| 24,38 |31°23 | 5647 | 8253 | 6843] 1,48 [84,80|84°48’| 9959 | 0906 |10, '988
0,62| 35,53 |35°32' | 5812 | 8138 | 714211,50|85,95|85°57'| 9975 | 0706 {14,124
0.64) 36,67 [36°40" | 5972 | 8021 | 7445 1,52 87,10 |87° 6’| 9987 | 0506 |19,740
0,66 37,82 [37°49" | 6131 | 7900 | 776111,54 | 88,24 | 88°14’| 9995 | 0308 32,421
0.68' 38’96 |38°58’ | 6289 | 7775 | 8088 1.56 | 89,39 | 89°23’) 9999 | 0108 |92,908

70
72

41,26 141°15’ | 6593 | 7518 | 8770
0,74( 42,40 [42°24" | 6743 | 7385 | 9131
0,76 43,55 [43°337 | 6890 | 7248 | 9506
0,781 44,60 |44°42" | 7034 | 7108 | 9896
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ex pa e—* PYNKUHANAP KHIAMATNAPHHHHT XKAJBAdH
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COCO0 OO0 DOOCOT OO0 OOPOO CODOT COOOO OOODO OO0

HWN—O Lo
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1,0000
1,0101
1,0202
1,0305
1,0408

1,0513
1,0618
1,0725
1,0833
1,0942

1,1052
1,1163
1,1275
1,1388
1,1503

1,1618

"1,1795

1,1833
1,1972
1,2092

1,2214
1,2337
1,2461
1,2586
1,2712

1,2840
1,2969
1,3100
1,323
1,3364

1,3499
1,3634
1,3771
1,3010
1,4049

1,4191
1,4333
1,4477
1,4623
1,4770

1,4918
1,5068
1,5220
1,5373
1,5527

1,0000
0,9900
¢, 9802
0,9704
0,9808

0,9512
0,9420
0,9324
0.9231
0,9139

0,9048
0, 8958
0, 8869
0,8781
0,8 93

0,8607
0,8521
0,8437
0.8353
0,8269

0,8187
0, 8106
0.8025
0,7945
0, 7866

0,7788
0,7710
0,7634
0,7558
0,7483

0,74C8
0,7334
0,7261
0,7189
0,7118

0,7047
0,6977
0,6907
0 6839
0,6771

0,6703
0, 6636
0,6570
0,6505
0,6440

P06 | 1,584 0,6313

CCD OO0 OO0
N NN~ DD

0,45 | 1,5683 [ 0,6376

0,47 | 1,6000 | 0,6250
0,48 | 1,616l 0,6188
0,49 | 1,6323 | 0,6126

0,50 | 1,6187 | 0,6065
0.5 | 16653 | 0.6005
0.52 | 1.6820 | 0.5945
0.53 | 1,6980 | 0.5886
0,54 | 17160 | 0,6827

0,55 | 1,7332 | 0,5769
0,56 | 1,7507 | 0.5712
0,57 | 1,7683 | 056565
0,58 | 1,7860 [ 0/559
0,50 | 1,8040 | 0,5513

0,60 | 1,822t [ 0,5488
0,61 [ 1,8404 | 0,5433

(==

0,62 | 1,8589 1 0,5379

0,63 [ 1,8776 | 0,5326 |
0,64 | 1,865 | 0,5273 1
l

65 | 1,9185 | 0,5220 ’
1,9348 | 0,5168

-

1,9739 | 0,5066
1,9937 *| 0,5016

2,0138 | 0,4966

2,0959 | 0,4771

S R NN—O DN

2.1383 | 0,4677
77| 21598 | 0,4630
0.78 | 2.1815 | 0,4584
0,79 | 2.2034 | 0,4538

0,80 { 2,2255 | 0,4493 |
0,81 | 2,2470 | 0,4449
0,82 | 2,2705 | 0,4404
0.83 | 2,2933 | 0,4360
,84 | 2,3164 | 0,4317

85 | 2,3306 | 0,4274
86 | 23632 | 0,4232
87 | 2,3869 | 0,4189
88 | 2.4109 | 0.4148
180 | 2.4351 | 0,4107

1.9542 | 0.5117 }

{
2.0340 | 0,4916 |
92,0544 | 0,4867 {
20751 | 0,4819 V

2,1170 | 0,4723 |

— i coo
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1,34

2,4596
2,4848
2,5093
2,5345
2,5600

2,5857
2,6117
2,6379
2,6645
2,6912

2,7183
2,7456
2,7732
2,801l
2,8202

2,8577
2, 8864
2,9154
2,9447
2,9743

3,0042
3,0344
3 0649
3, 0957
3,1268

3,1582
3, 1899
3,2220
3,2544
3,871

3,3201
3,3535
3,3872
3,4212
3,4556
3,4903
3,5954
3, 5609
3,5966
3,6328

3,6693
3,7062
3,7434
3,7810
3,8190

0,4066
0,4025
0,3985
0,3943
0, 3806

0,3867
0,3829
0,3791
0,3753
0,3716

0,2679
0, 3642
0, 3606
0,3570
0.3534
0,3499
0.3465
0, 3430
0,3396
0, 3362
0,3329
0,3296
0. 3263
0,3230
0,3198

0,3166
0,3135
0,3104
0,3073
0,3042

0,3012
0,2982
0,2952
0,2923
0,2894

0.2865
0,2836
0,2808
0,2780
0,2753

0,2725
0,9698
0,2671
0, 2645
0,2618
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Hdasomn
x e* Pl x & e ¥ X & - Pl
|
|
1,35 | 3,8574 | 0,2592 | 1,80 | 6,0496 | 01653 | 3,25 | 25,7900,3877
1736 | 3.8962 | 0.2567 | 1,81 | 6,1104 | 0,1636 | 8,30 | 27,113}0,3688
1.37 | 3/9354 | 0.2541 || 1,82 | 6,1719 | 0,1620 | 3,35 | 28,5030,3508
1°38 | 379749 | 0.9516 | 1,83 | 6,2339 | 0,1604 |l 3,40 | 29,964 0,3337
1.39 | 4.0149 | 0.2491 | 1,84 | 6,2065 | 0,1588 | 3,45 | 31,500{0,3175
1,40 | 4,0552 | 0,2466 ! 1,85 | 6,3598 | 0,1572 | 3,50 | 33,115}0,3020
1,41 | 4,0960 | 0,2441 [ 1,86 { 6,4237 [ 0,1557 | 3,60 | 36,598|0,2732
1,42 | 41371 | 0,2417 | 1,87 | 6,4883 | 0,1541 || 3,70 | 40,447 | 0,2472
1,43 | 4,1787 | 0,2393 | 1,88 | 6,5535 | 0,1526 || 3,80 | 44,701 |0,2237
1,44 | 4,2207 | 0,2369 1,89 | 6,6194 | 0,1511 || 3,90 | 49,402 0.2024
1,45 | 4,2631 | 0,2346 | 1,90 | 6,6859 | 0,1496 || 4 54,598 | 0, 1832
1,46 | 4,3060 | 0,2322 11,91 | 6,7531 | 0,1481 | 4,10 | 60,34010,1657
1,47 | 4,3492 | 0,2209 | 6,92 | 6,8210 | 0,1466 | 4,20 | 66,686|0,1500
148 | 4,3929 | 0,2276 | 6,93 | 6,8850 | 1,1451 || 4,30 | 73,7000,1357
1,49 | 4.4371 | 0,2254 | 6,94 | 6,9587 | 0,1437 | 4,40 | 81,451 /0,1228
1,50 | 4,4817 | 0,2231 | 1,95 | 7,0287 | 0,1423 | 4,50 1 90,01710,1111
1,51 | 4.5267 { 0,2209 | 1,96 { 7.0993 | 0,1409 | 4,60 | 99,4840,1005
1,52 | 4,5722 | 0.2187 | 1,97 | 7,1707 | 0,1395 : % 102
1'53 | 4.6182 | 0,2165 | 1,98 | 7,2427 | 0,1381 | 4,70 | 109,95 {0,9095
1,54 | 4.6646 | 0,2144 '1,99 7.3155 | 0,1367 | 4,80 | 121,51 |0,8230
1,55 | 47115 | 0.2192 | 2,00 | 7.3801 | 0,1353 | 490 | 134,29 10,7447
1,56 | 4.7588 | 0,2101 | 2,05 | 7.7679 | 0.1987 | 5 148,41 |0,6738
1,57 | 4.8066 | 0,2080 | 2.10 | 8,1662 | 0,1225 | 5,10 | 164,02 [0,6097
1,58 { 4,8550 | 0,2060 '2,15 8.5849 | 0.1165 I 5,20 | 181,27 |0,5517
1,59 | 4,9087 | 0,2089 2,20 | 9,0250 | 0,1108 I 5,30 | 200,34 |0,4992
1,60 | 4,9530 | 0,2019 | 2,95 | 9,4877 | 0,1054 | 5,40 | 221,41 10,4517
1,61 | 5.0048 | 0,1990 | 2,30 | 9,9742 | 0,1003 [ 5,50 | 244,69 10,4087
1,62 | 5.0531 | 0.1979 { 10 | 5,60 | 270,43 |0 3698
1,63 | 5,1039 | 0,1959 | 9.35 | 10,486 | 0,9537 | 5,70 | 298,87 |0,3346
1,64 | 5,1552 | 0,1940 | 2,40 | 11,023 | 0,9072 '§,80 330,30 {0,3027
1,65 | 5,2070 | 0,1920 'I 2.45 | 11,588 | 0,8629 | 5.90 | 363,04 |0,2739
1,66 | 5.2503 | 0,1901 | 2,50 | 12,182 | 0,8208 | 6 403,43 10,2479
1,67 | 53192 | o tss2 | 2,55 | 12,807 | 0,7808 6,20 | 492,75 10,209
1,68 | 53656 | 0,1864 | 2.60 | 13,464 | 0,747 | 6,40 | 601,84 |0, 1662
1,69 | 54195 | 01845 [ 2,65 | 14,151 | 0,7065 | 6,60 735,00 |0,1360
; 2.70 | 14.880 | 0.6720 | 6,80 [ 897,85 |0,1114
1,70 | 5,4739 | 0,1827 ! O’ 3
770 | 22eas | o 1791 | 280 | 16,445 | 0,6081 |7  (1096,6 10,912
1’73 | 2et08 | 0'1773 2.8 | 17,288 | 0,5784 | 7,2 |1339,4 0,747
75 | s7sm | ol 17 2,95 | 19,106 | 0,5234 7,g 5998'3 8,508
151 5,75 1738 {1 3,00 | 20,085 | 0,4979 | 7, 440, W4l
1,76 | 5,8124 | 0,1720 | 3'05 | 2,115 | 0,4736 | 8  |2981,0 |0.335
1,771 5,8708 | 0,1703 | 3710 | 92,198 | 0,505 | 8,5 |4914,8 |0,203
1,78 15,9299 1 0,1686 | 315 | 23,336 | 0,4285 {9  |8103,1 10,123
1,79 | 59894 | 0,1670 | 3’90 | 24,532 | 0,4076 | 9,5 |13360 {0,075
10 [22026 0,045
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