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Yemosnapum: nadapum Yema Ymap
fOnyc prau, uamni paxoapaapim mexuixg
Paraapu doxmopis, npogeccop desu Hean
Heanoauu, fipotheccop Knopozr Baadumup
Crieanosuaaprunz Hopaox, Xomupasapi-
ea baruuaanadu.

MYANIHP

MYKAQOHMA

Myeraxia PecnyOnuKaMH3IHKHI TapaKKUETH, YHHHT Y30K, Ba AKHH
RpxKi MaMaakaTaap OUaH KeHr K¥namaar anoKanapHHUHT pi-
MhATIHLIN, OAME VKYB IOPTAAPIAR XO3MPTH KyH TanaOMra Xapod
Oepiamran GHAMMAOH, TEXHUKA YCKYHANapH Ba TeXHOMOTHSAAPHMW
e BOCHTa TAKOMHILTALETHPA ONaguraH, (baH WTYKIAapUHK aManuii
Ml yuKapyiuna GepocHTa KYUTAll onamuMraH 10KOopH Malakaiy
MYIINQCCHCTIAD, MYyXaHLgHCRap TAHEpnaltHH Takoso sTagu. ByHnmaj
ot 1ep0 MYAMMOMHH xa.n_?arnm yuvH TabHuit daltap coxacHuard aur
+ YN IOTYKNAPHY ¥3HIA aKC 3TTHPYBYH AHIH YKYB AacTypRapu aco-
G AZPCHHKNap, YKYB K¥maHManap, yeayOuil x¥pcarManap apa-
riny 32pyp. KoMasepea, wy KyHTava y30ek THANAA XKaX0H aHA03aCH
rinabura xaso® Gepapan Aapakaga AApCaMKIap 4on 3THAMAaran.
lOkopuaa KeaTupuaran Mynoxazanapra kypa, ruapapnuka GaHuIan
IMH TEXHHKA YKYB IOPTAAPH YYYH MYKANNAHTAH HHCH AApCiIvK
HPUTHIIAH.

Ma3skyp napeauk ¥36ekucToH PecyBrHKAcH ofui TeXHHKA YKVB
HIPTAAPH YUYyl ¥KyB anaOGuéTH Japnart TabauM cTaHZapTHHHHT Gaka-
nansp Mytaxaccuenura B541000—«[napourkenepus», B440200 — «Me-
vinnkas sa B520300 — «FnaposHepreTHkas HyHARHIITAPHIA MOC Ke-
nagu. Rapeanknad B 054700 — «TuapotexHuKa Ba TPAHCHOPT HHLIO-
OTNapH KypHanM», B 160900 — «Kypuaie» HYHATHILIAAPHIA Tab-
nuM onaétrad TanaGanap, aCMHUPAHTIAP, TAOKHKOTHMIAP BA WY COXa
upodeccop-¥xurypunnapu xaM GonganaHnINap MYMKKHH,

by napcank MyaumduuHr Cankr-TetepGypr 1aBnaT TeXHHUKA YHH-
#epCHTETH (CODKEK, JIEHHHIPal NONWTEXHHKA HHCTMTYTH)DA, TowKenT
UABMAT TEXHUKA YHHBCPCHTETH (COBHK NOMHTEXHHKA HHCTUTYTH)AA XaMaa
TOIIKEHT apXUTEKTYpa-KyPWIHIL MHCTUTYTHAS THAPARAMKAAAH YKWTAH
NCKUNANApY BA UIY coXamard KWPK, HIAAHK NeJaroTHK Ba HAMMEA Mo
rkpubanapy acocuna &xmarad. «IMApasIMKa» KUTOOUHU TaiEpnania
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HHAYCTpHA pHBoXnaHrad nasnatnap AKHLI, Tepmaunda, fAnonus,
®padHumna, Aurua, Kauana Ba Poccua, MAX 1arnarnapyuHHHC Tax-
pubanapuaad boinanaduarad. Japcnukna myannucyumur cobuk, Urtn-
ok, MUNIMH KyMuTacH Tuapasnvka TaakMKoTIapH Gyitnya Xankapo
Accounanracu (MATH) oprkann AKII unur @opr Konanns (Kane-
pane urrati), Mockea, Caukr-Tlerepbypr (cobuk, JlenuHrpan) waxap-
napuga ¥TkasunraH Xankapo Kodrpeccnapma YKuraH nekuMsiapuaH
doitnananrnras. lapcank «Fuapaenukas KypeuHHHT « Hapocratika» Ba
«IHOpoAHHAMHKA» KHCMIADHHM ¥3 vuura onrad 10 6060an nGopar.

JAApCRUKHUHT «MAPOCTATHKA» KUCMKAATH GoDAapRa THAPOCTA-
THK OOCHM Ba yaapHU ¥nvaln acbobnapn TYFpHCHAA MyKamman,
TYAUK TYWyHYa Oepunnd, Gapda MyXHUM dopumynanap W3NHMATHK
Ounan KeaTHpnd YMKapUaraH.

« HApOOWHAMKKA acochapu»ra ternwan 6obrapoart y3nykcus-
auk tenraaMacy, . Bepuyamu TeHrnamace Ba ©OLIKA MaB3ynapaa
MeXaHHKABMH JHEPrUAHHHT CAKAaHMLU KOIYIIM AKKON HaMOEH G¥nu-
WIMHK Hazapaa TyTuG, Oy OynuMra omd Dap4l MyXuM GOpMyaanap
Oup Heda KYpUHMWIAZ CORMAMAITHPUATAH X0r0a BCpUAraH.

Ma3skyp kuTobna Hasapui KHCMHMHL, aCocal, OYHK y3aHnap (Ka-
HAJUTAp)} THAPABIMKACH CONACHIATH MMAPABIMKANNIT aManuil TaTonkK-
JNapHra, YyHOHYM, CYIOKJTHKHHHE 0apKapop TEKHE Ba HOTEKWC WTa-
pWiaHMa Xapakath, HYKOTHNraH Hamop (PHeprus), ¥3ail TYOMHMHT
MHKPO- Ba MAKPOULMUUIAPUHHHT OKHM KMHEMATHKACHIA TABCHPN MAaB-
3ycHra Barnninanrad KMCMH OnnaK y3BHil GOFLaHraHUHK KYpaMu3.

I'igpaBAHKaHN VpradyBuMaap WyHH KaTenid OMAnd onnwmapy
Kepakky, TaxXpHMbadan OAMHIaH KoddbuuneHTnap xucobura xanm
TY3aTWIMAaraH Xap KaHaai HazapHi Xynoca XaKHKatra Gaxar sKMH-
NAmHWITHHA 6¥1u6, YHH K¥nnawaa XTHET OYnHHMaca, Katra Xa-
TOAUKKA OAHE KEAULIK MYMKHUH.

Knro6aa ruapoTeXHHKa MHIIOOTAAPHHH XUCo0naluaa THAPaBIN-
Ka YCYATApUHH KYmall rHIpOAHHAMUKA coXacnaa GoumaHFHY Ou-
numra a3ra O¥aran Tanabanap yvyd yinawtvpuul ocod 6VnagHraH
KHIHG 0aéH KWUAHHTAH.

Japcauxmary xap 6up OoBHUHT oxupnaa wy Goboaru Maszynap-
ra TEMMUETH Macananap Keardpuarad. Kutotna samoHasuit XM nap-
JaH (QoHAaNaHMIl yCyIUTapH Ba 3aMOHABHH aNnrOpHTM, JAacTyp Ba OJI0K-
CXEMANApP KeHr EpuTHNran. Ynapaad yoaybus xapakrepra sra 6¥arad-
NapMHEHr eyuMK XM Epnamuaa Gaxapuarad Ba HAMyHa TapuKa-
CHAA KeNTHPHITAH.
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B Myuniad xynocanapHHHT MIMHUIMTH Ba AKKOANMIUHM 6y3-
MR RH xoni MATEMATHK aHANIM3HMHL Y3vHAaH-y30K dopMynana-

PH ¥puiea kYO XON1apAa IMEMEHTAp MaTeMaTuka XamAa andde-
Ponunn v MuTErpannapHUMHr COARA Qopmynanapu GnnaH uek-
Amitintut, TrApaBAKMK KapaéHaapHuHr du3pk TANKWHHra Kartra
i Gepunay, By 3ca kuToOX0oHTa KennG YHMKaéTraH xap 6up
NG MOXHATHHM AKKOA TacaBBYp KHAWWIra UMKOi Bepa-

NH. DY JLIPCAMKHHHE KaTTa IOTYFMOND.

Japearkaa ryapaBIMKaHUHE AHHAMUK YXOIAWNKWK Ba THAPABAUK
WAHITUTHKAAD HA33APUACH XaKHAATH TABRIHMOTIA KATTa aXxaMuAT Oe-
et Ly 6unan 6upra amannit TuApaBakKa 6yHKYa KYNTuHa TaaK-
Hasrr HaToKatapu kemmpuarad. Kysnanan, H. Y. Jlesu, A. T1. 3er-
a1, B. C. Kriopos, A. Hpauntas, Y. Hukypaase, @©. ®opxreiimep,
Kombpyk-¥aiT sa 601uKa MyantddNapHHHT HAMOPNH KYBYD Ba OUHK
ysumapia (KaHanlapna) rHIPABNHK MITKAMAHWLE Tabcupuoa HYKo-
HnEnN HAITOPIY YpraHu 6ViHYa YTKa3WAras TaoxMKoTIapH Ba 6oL-
wunap épurinran. Maeiynap xankapo ¥nyaM GupiMKNap THIHMH —
«( Hoaa G6aén stvaran. Jagnar THAM aTaMalWyHOCTHMMHHUHT XO3HDIH
oockuaiaa «Fapasankas GaHn cOXacHAA MyKaMMan ataManap nyra-
9 SIPATHAMATAHNHTHIA Kapamai Myanaud MyMKUH Kadap ¥36ek TH-
wary ataManapaad goinasanrad. HIyHUHr yuyH papcaikoa Kinna-
nunrad Gaw3u GHp atamanap Gaxcny GYAMILM XaM MYMKHH,

Ma3kyp BapchHK rYApapnanka PaHHHKHLD YKYB AACTYPH acocHaa
y10cK THANAZ DUPHHYUW MapTa €3UATaH.

Myannnd ¥3 ycrosu sa paxbapy npod. W, WU. Jlepu 8a npod. B. C.
Khopozman (C. TI6 ATY. Caukr-TletepSypr) ymp6oa MUHHETHOP
OynraH xonga yaapHHHT WM MaKTaDWHH AaBOM 3TTHUPMIITA Y3MHHHT
yMpHHH Darnuaian. Myannud mapcaskiuur crdaTHHY axwMAam
bopacumary ViyeaMRapHuHr GHKP Ba MyA0xasatapHHi MaMityHUAT
Ounan Kabyn kumaaM.

Myannud papcavk k¥nEsMacHHN KYpud yuku6 Takpuanga doi-
3Ny Macnaxaraap Sepralanuryd, WYHHHIASK OF3aKK aHTUATAH GuKkp-
Mynoxasanapy ydyH npod. H. V. Puzaebra ¥3 MHHHATAOPYHAHTHHHK
onnaupagn.

Bapua tankuamit Grxp Ba MYNOXa3aapUHTU3IHKM KYHHDArd MaH-
3unra wdopuwHHruink cypalimua: 700129, Towkedt w., Haeowii
k¥uach, 30. «V36eKUCTOH» HALIPHETH.
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FHPHHYH H5OF
THAPABJIHKATA KHPHIL

1.1- §, THAPABIHUKA PAHHHHUHI MA3ZMYHH

Cnapaenvka (CYIOKTHKHAHT TEXHNKABHI MexaHuKacH) dhann
CYIOKJIHKIAPHHHT TUHY XaMAa XAPakaT X0NaTuaaru Varapiuiun
KOHYHJIAPHHH, HIYHHHTACK, MAJKYP KOHYH/I3PHHHM, AHHK My-
XaHEHCAMK MAcaTalapHU €UMILAA KYANaHNLL YCYATAPHHH Ypra-
HUW OunaH WwyryanaHanu., MapaBauka cy3u acnvaa OHOHYA
oynu6, vdwp (xwrop) — cys Ba quiof (ayioc) — KyByp
cyanapunaH Tapkub TonraH. YrapHu GHpra yKMranaa cyBHMHI
dakaT KyBypHard xapakat aerad MasHo xkeaund unkanu. Ke-
HUHYAIMK TMAPABIHKA CY¥3U CYIOKIUKNAPHUHT dakaT KyByp- -
Jaru xapakaTH 3mac, DankM xap Kanaai ysannapaard Xapaka-
THHH XaM aHraaTaguran 6¥aau, YyHki roapasauka cyloKIHK-
AAPHHMHT HATIOPJTH (KYBYPAA) Ba HANOPCH3 (OMKK ¥3aH1a) Xapa-
KATH KOHYHAapHHH ypranaar. KOkopuaa ailThO yTHATAaHMAEK,
CYIOKJIMKNAPHHHT THHY Ba XapaxkaT XOA4aTHAArn KOHYHAapw
TeXHHKA, CAHOAT BA XaJAK XY XATUTHHUHT TYPAH TApMOKAApU-
13, YYHOHYH, THAPOTEXHHKA, TMAPOMERHOPALIUS, THAPOIHED-
reTHKA, KYPHIHLI, CYB TAbBMUHOTH BAa KAHANW3ALMSA, KHME-
BUH TexHOJOrHA XapaéHaapu Ba KypHaManap xamiaa GoLiKa
coxamapaa aMaTHil MyXaHIHCARK MACANANAPUHM XAl KHAUILIA
KeHT K¥namMaa KVnaHRaanu.

IiapaBnuka dand HKKH KNCMOaH WOopaT: THApOCTaTHKA
Ba FTMpoAMHAMHKKA. ['HApOCTaTHKA KHCMHAA CYIOKAWKNAPHWHT
THHY XONATHAATH KOHYHNapu Ypravuaann. bBynmait Kkonyanap-
HH ¥Pranyiuial Makcaa — CYIKAHKHHUHE YYKYPANTH OVituaa
UXTHEPHUIT HYKTANAPAA THAPOCTATHK GOCHMHUHT ¥3rapullrHu
aHMKJamgan ubopar. FnapocTaTHX GOCHM THHY XONATAArkH Cy-
OIJTHKAZPHUHT TYPJIH HYKTadapHAa xap Xun 6ynanu. F'apo-
craTuK GocuM BakTra OOFAMK 3Mac, y (hakaT KoopaHHaTanapra
OOFIHK,

P=f(x,y,2)' (]])
6
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| sl HIMM KA KHCMMIA CYIOKTHKAAPHHHT Xapakat nait-

TN S NAPOAHHAMAK 3MEMEHTAAPHHKUHT ¥3rapHIil KOHYH-
ARPN YPLaIaIH, SYHAA CYIOKJTHKHUHT Xap XU HYKTa/JapH-
AR 1 1CITHK BQ p OOCHMMAAPHUHL, BAKT YTHUIN OWNaH, MHK-
gopaapn xap xun 6¥nagu. bynaad TalKapu ¢ ea p nap OUpPoH
Oetnan NIyKTana 1 BAKT HSHAA V3rapHInu KyHUIarHya €3u-
A
= f(X, 1, 5.0);

u, = f{(x, 5.3, (12)

u, = f{x,y,2,1).

p =Ly 0 (1.3)

I'naponvHaMuKa KMCMH MKKH G¥anmaan uGopar., YHuur 6u-
PHIHYY OYTAMMIA FHAPOAMHAMMKAHKHI KyHHAArM acocuii Haza-
PHiE TEHTIAMAaNapi EPUTHATAH,

I. Y3nyKCH3NHK TeHTAaMacH (cyB capdHHUHT 6anaHe teHr-
NaMacK).

11. 1. Bepaynny TeHrnamacu (COMMWITAPMA SHePrusanar Ga-
JIAHC TEHTAAMAacH}. '

HI. XapaxaT MEKIOPUHUHT THAPABTUK TEHTNAMACU.

IV. CyiokTHK OKWMHHHHT Bapkapop TEKAC HArapHaafMa
XapaKaTHHHHT acOCHIi TEHITTAMACH.

V. Vaaunapaa CYioKNHK XapakaTH naiThaa MLIKANAHULI Ha-
THXAcKHAA AVKOTHUATAH HAMop (3HEPrUs) TEHTAAMACH.

FHApOIMHAMMKA KNCMMHUHT HKKHHUYKW GYnxMmuaa sca
YHUHP GUPMHUM GYANMHIACH acOCHEt HA3APHHA TEHITAMATAPHWHT
XAp XWJI THAPOTEXHWK HHILOOTAAPHH FHAPABAMK XMcODNALLAA
aMamHil Ky¥mnaw yeyanapu 6eprunainm.

1.2-§. THAPABANKA PAHHMHMHIT KHCKAYA TAPUXH
BA YHUHF ACOCYWJIAPH

CyB HHCOHKAT Ba YMYMaH THPHK MaBXYAOTIap XaéTuaa aco-
CcHMil THPHKYNAUK MaHBan 6VaMG KenraH. YHAAH HIMMAMK CYB
Tap3HRA, SKMH30PAAPHA CYFOPHLL Ba MEXAHW3IMIAPHH XapaKaT-
ra kentupuuiaa doiaananuarad. Munoaaan 4000 fiun aspan
Mucpaa xamaa 1000 itna 6ypyn Xutoh Ba Cypusaa, KEHHHPOK
BapunoH, FOHonucTOH, Pumaa cyBaaH dofinananuur yyyH nape-
Japaa TYFOHAap, Yapxnanakiii TETHPMOHNAP KYPHIIHA GUATaH-
nap.
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Iuppapnuka paHKura oMa AaCTNA0KH K¥N€sMa MUIoAIaH
apBan (287—212 i) muaran F0noH du3ury ApxuMen To-
MOHHIAH €3HATaH «KHCMHWMHT Cy3HLI KORYHAApH» acapH-
OHP. ApxuMeniad Keiun XV acpraya rHapapiuka GaHMra
T2aaAnyKAu OHponTa K¥nésma caknanmarad, gaxar XV acpaa
uranus ondmMu JleoHapao aa Bunun (1452-1519) ruan-
paBIHKara TerHULUTH Macaianaplal siHrM KaulpueTaap HXTH-
po atraH. bynap «dapé sa ¥3annapaa cyB xapakar#Hu ypra-
HHI» XaMaa «CYIOKJIHKHHMHT TeHKAaH OKU0 YuKUIIW» nebd
aTanai.,

1586 iivnu Hugepiaana onuMH, MyxaHaHC-MaTeMaTHK C 1 -
MoH CTeBHH (1548—1620) ¥3uHMHT «BoLlINAHMY THAPO-
TEXHHKa» KHTOOHHM YoM 3TAK. by KMTObAa ¥ HIAMIL NEBOPHTA
XaMIa HAWLE TYOUra CYIOKIHKHUHT 0OCHM KYYHHH aHHKJIaran
(TMapaBinMK 03apoaoKe Myanandu). 1612 M HTanuanuK ¢n-
MK, MeXaHWK Xamaa actpoHoM Tannneo Tanunei (1564—
1642) y3unuHr «CyBaaryu XXHCMHHHT XapakatH» acaph 6uiaH
OyHeéra Maixyp 6¥nau. 1643 itunu Fanuneo ManunefHuHr wo-
THpan, MaTeMaTvK Ba ¢u3uk 3. Toppuuennn (1608—1647) cy-
IOKTUK/IAPHHHT TEWHKAAR OKHO YHKHIW KOHYHHHH MLTa0 YHKIM.
1650 iinnu TaHKKIn dpadUys mateMarurid Ba $ou3urd bue s
IMackanp (1623—1662) rabnat Konynsiapnian SupH 6¥aran
KOHYHHU ourad. by KoHyH KyiiMaarnya: «<Enuk ngnwaaru cy-
IOKJIMKKA TalIKapHuaaH Gepuiiral 60CHM CYIOKIHKHUHT Gapya
HyKranapura OHp XHA V3rapMac MHKAOpAa TapKaiai», Ke-
AuHuakk b, ITackanb KOHYHY rMAPOCTATHK HOCHMHMHT MK -
KHHYM X0CcCacu Jeh bIOH KWAHHTAH, 1687 Hinu aHrmHs-
JIUK MAILXyp $M3HK, MEXaHHK, acTPOHOM Ba MareMaTuk Hca-
ak HbioToH (1643—1727) cyIOKIMK XapaKaTHAA WYKH HLlI-
KATAHUI KOHYHHHY Kawd 31aH.

Fuapasnuka daHUHM PHBOXKIAHTHPHILIA ACOC COATaH
onumnap: Cankr-HetepGypr dannap akaneMUACHHUHT ab30-
map Muxawn Bacunsesuuw Homonocos (1711—
1765}, acny ronnaHaAnAIHK, KeiinHuanuk Cankt-Tletepbypraa
Aawad wxoa 3TraH GHU3IHK Ba Matematuk lanwun Msa-
HOoBMY Beprynan (1700—1782), 1738 #iunu V3vHUHT
«I'maposmHaMuka» KHTOOH Grnaw OyTyH LyHéra Maluxyp
GViran. 1755 UK WBeHnapUaAuK MATEMATHK, MEXAHHK Ba
dusnklconapa Tlasnosny Jiaep (1707-1783) «Cy-
OKAHKJIAPHUHT THHY XONaTH Ba XapaKaT NaiTuaary xonatia-
P KORYHAAPHHH YpraHuG, CYIOKAHK XapakaTHHHHT JH(de-
pleniad TenrIaManapHHK Hiunad ankKan, ®panuys Marema-
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i pa paitnacydu K. I Amambep (1717-1783) cyiok-
WIRMHIT THHY Ba XAPAaKaTAATY XONATAAPHHHN Yprairad. Xyanu
iy nanpetapaa dpaHuys matematukaapu Ix . JI. Jlarpaux
(17 1813)all. C. lannac (1749—1827) xaM ruapasny-
RAIINIT PHBOXJIAHMILUUTA V3MAPWHHHI KATT2 XMCCANapuHU
Kyiannap,

XVIII acp oxupnapuaa acocan OpaHUMALA MRAPABAHKA Ba
MialemaTuka danpapy 6unaH GHp KATOpIa TEXHHKA COXaci
M PHBOX TOMAaAH, CYIOKAHKNAPHHHT TEXHHK MeXaHHKACH
HOMAK QpPaHUy3 MAKTAOH TAWKUA THAAIU. By MakTaOHMHT
CPKHH HAMORHARTApH — MYXaHAHC-THAPOTexHHK, [lapux
Biap akaneMUSCMHHHT ab3onapu X. [Tuto (1695—1771),
Ppasuds MaKTaOMHUHT aupekTopi AHTYaH [Meswn (1718
1798) xamna K. 1. Bopaa (1733—1799) kabu AUPHK ONUM-
WP MAXAUDIHA KAPWHIKKAAp YCTHAA HLWtab, my coxagars Ma-
CINVIAPHUHT euuMuHY Sepuiirad. Myxaunue-runporexsunk Hio-
Oyva (1734—1809) ¥3unuur <«[naparnvka acocnapv» KMTOOH
fnaad mMawuxyp 6ynrad. bynapaan tauikapu Ytanusiaa npogec-
copl. B. Bentypnu (1746—1822), Upaanauaaa myxanauc P.
BoawsTMmaH (1757—1837), lepmanusga ©. @opxreitmep
(1852—1933), M. BeGep (1871-1951), 1. Il pauatne (1875—
1953), X. Baasznyc (1883—1951) kabu npodeccopnap rua-
PUBAHKAHH PHBOXNAHTHPHLIHAA V31aPHHUHT CATMOKAH YAYILI-
NApHHM KYILLauRap.

1883 itmin Hukonawt Masnosry MeTtpos (1836—
1920) Molinalusary MIUKANAHULI HA3APUSCHHK Apatay. 1898 itnnn
Hukonait EropoBsuy XKykosckuit (1847—1921) rug-~
PABAMK 3apba HazapusiciHu parud, 6yHra ong KMTol Hawp
9TraH.

1917 #naoan Sownab cobuy, pecnybaukanap urrudroxyaoa
rHAPO3NEKTPOCTAHLIMAAAD, TYFOHAAP, Y3anAapaa THAPOTEXHHKA
HHLLQOTNAPH BA KMLLOK, XVXATHK HHLIOOTNAPU KYTT Ba TE3 KYPH-
AVILIHN HATHKACHIA THAPABARKAHWHT KN Macanafapy YyKyp ypra-
HHUAIM Ba GUP KAHYA HAMHI TeKILHPHLL HHCTHTYTAPH Ba J1abo-
patopusnap 6apno 3TUAIH XamMiaa rHAPaBIHKA COXACHAA KOKOPH
HaThxajgapra spuwndy. bynna nomnapku kyinna 3MKp 3THIRan
ONUMAAPHKHT XKU3MaTaaph katTa: M. A, Bennkanor (1879—1964),
b. A. baxmeres (1880—1951), H. H. IMaenoeckuii {1886—1937), K.
W, Jlepu, 1. B. Eruazapos, A. H. Tlatpaues, U, K. Arpocknn, A,
H. boromonos, B. C. Knopos, B. H. Yonuapos, A. I1. 3erxna, C. B.
Waodaw, M. 1. Yeproycos, I1. T. Kucenes, P. P, Uyraes, B. A,
bosblIakos Ba GowUKanap.
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1.3- §. ®UINK KATTANIMKIAPHUHT VAUYOR BUPIMKIIAP
TH3HMHU. XANKAPO BHPJIHK TH3INMH «CH»

T'OCT 8.417-81 na acocan 1982 ii. | anpapnan Gouinab uim,
aH, TexHMKa Ba MWNAG YHKAPHIUHHUHT §apy4a COXANAPHIA XAMIA
ONHI Ba ¥pTa Maxcyc YKYB I0pTiapuaa YKUTHLUAA XATKapo Gup-
Ak TH3uMHK CH kabyn kunuurad. MuaporexHux ga 601HKa HH-
HIOOTRAPHH FHAPABAMK XHUCoOnalaa KVanaHunaauraH 6y tu-
3UMHMHI acOCHI, KYlIKWMYa Ba XOCHNABHH Oupnukaapu 1.1-
waapanaa kearupuarad. FOCT 8.417-81 na OHpAuK THINMHK
CH nan TaHikapy aMaiaa 601IKa OHPAUK TH3IMMIApAard U3HK
KATTAIMKNAPAAH XaM (POHAANAHNIL MYMKUHAMIN Kala STHA-
FaH.

Ky#taa MyXxaHIHCIMK THAPABIHKACHAA KYUTAHWIAIHIAH AC0O-
CHil (PU3MK KaTTANHKIAP YUYH Xap XHA OUPAHK THIUMIApHHH
CH tusumunary 6owxa GMpauxiap 6unaH ¥sapo Gornandwna-
PHHA Ba OMpP PU3HK KaTTANKKAAPIAH HKKHHYH DOWKa PHU3KK
KaTTAIHKRApra YTHW KO3(pPULUHSHTAAPH KeNTUPHATAH.

Kyvu (orupaur) ea cosumupma orupauk. Xankapo OHPIHK
tH3uMu CH aa xyy Gupanru 31m6 HeoToH Kabyn KHAHHTaH.
Kyd (oFupnnk) HHHI ¥nuamu — LMT 2. Kyu 6upmura HeloToR
CH ™vznmuaarn 6oiuka GupavKiIap opKanu ndonanaHuiLIm;

1H= Kr M — 1000r- lOOCM = 10° Len
¢ FER
L yHaai KWwing,

1H=10° aun=0,101972 krx(~0,102 xrk);
1 auna = 0,00001 H;
1 krk=9,80665 H (~9,81 H).

Xaaxapo 6upaux muzumu «CH»da coauumupma OFupaAuKHURe

Oupauzt HbIOMOH MaKcum kvt memp — ﬂa . ConmuTupMa oFup-
M

JUKHUHT ¥ayamMu — LM T2, MacanaH, CYBHHHT COMTMUTHPMA
OFApNNTYH (CYBHHHT XapopaTh 4°C)

=9810-H = 0,00981-H_ = 1000 KK .

¥ oo
eyn{d’C) Mo eu? M
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Comntrrnpma OFMpIHK GUPAUTH 'EE HuHr CH tusuMnzaru

Ot DHpTHIOTAp opKank HpoganaHHILIK

ByH p — CYBHUHT 3UWikTH, XL | g — 5PKHH TYWINLI TE3TAHH-
mn, A M
=

bocum. Xaaxapo 6upaux muzumi « CH»0a 6ocum Gupaueu amud
Hacxaas Kabya kusunzan. BociMHRHEF ¥nuamu — L 'MT2. bo-
vin oupaurn Nackans CH TH3MMuRary 6owka GUpinKaapH
VKUK HodanaHHIIK:
la =1 —Kﬁf :
M-C

IMa =14 =0,101972 XK = |0 &% = (,00001 Gap =
M M CM

=0,102 MM cyB ye1.=0,0075 MM cHMOD yCTYHU.

1. I-weadeaa
Xanxapo Snpawk Th3nmy CH
Katranuk BHpARK
Howmu Paman* NACETY Benru
AcOCH GUpAUKIap
VayHauK L MeTp M
Macca (OFMPIHK) M KHAOTPaMM K[
Baxr T CEKYHI c
XOCHAaBHE DHpaWxnap
Maitnon (ro03a) L! KBaApaT MeTp M?
Xaxm L3 KyD MeTp M*
TeuTHK LT CCKYHIMIA METp M/c
Tearanuw LT? CEKYHI KBAOPATHTA M/t
METp
3uuank L*M KHAOTpaMM TAKCHM Kr/m?
Ky0 MeTp

11
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1. I-okadeaa (dasomu) .

Karranux Bupiuk
Honw Panoan* VYruam Benru
Kyu. orupnug LMT? Huoton H
BoCMM, MeXaHHK L'MT* ITackane Ma
Ky4naHH
Kunemartuk LT Kpagpar meTp TakcHm M2/
KOBYLUIOKT HK CEKYHA
KOXPHHLACHTH
OuHamuk L'MT! flackanl CeKkyH1 Ma-c
KOBYUIOKIHK
KODQALHCHTH
Hut, sueprus L*MT? *OYN X
Kyepat LMT? Barr Bt
XapakaT MHKI0DH LMT! KHAOTPAMAE METD KI*M/C
{(MMITyALCY TAXCUM CEKYHI
Kyu uMAyILcH LMT? HEIOTOH cekyHA H-¢c
CYIOKIHKAAPHHHT LT Ky0 MeTp TAKCHM M /e
XaXMUH capdu CeKYHI
CYIOKTHKRapHUIT MT! KHAOTpaMM TAKCHM Krfc
Maccann capdu CEKYHI
Conwtapmi L MeTp M
IHEDCHA, HATIOP
Cyokank capdu LT KyB MeTp TAKCHM Mfc
MOLYAK CeKYHA
CYIOKNUK TCAUTHK LT METP TAKCHM CEKYHI, M/C
MOLYAU
ConvwtHpMa LMT? HuoToH TAKCHM Ky0 H/w?
OFUPAMK MeTp

1.4-§. CYIOKNHK BA YHUHTI GH3IHK XOCCAIAPH

CyloKkaHK OKYBYAHAHK XYCYCHATHTA 3ra OYIKO, v Kannan
NARLIH ANWITA KYFIMACA, VILA WAL IHAKAHHHA OAadH, ABHH
Vs HApKAPOP LIaKaMra 3ra sMac. Bynwer cababu wynga-

A FURRTH TR B I

JEAEAL M )

M
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WM, CVIORITHKHHHE THHY XONaTHIA YPHHMA KyYylaHWIU G¥amai-
Au, v noara tedr. Cywxknrknap ¥3 rabnatura Kipa, ras XxoaaTti
Nt KATTHK XKHCM XOAATH YpTacHiary opanny YpHHHM 3ran-
b, CYIOKARK Ba Fa3 3appavyaiapHHRHT X2PaKaT Te3IHKIapH
1SHYINL TCSAMTHAAH KaM OYITaHl YYYH YAapHHAHT XapaKkaT KOHYH-
napt Vxwia. TMapasAnka KOHyHIapu 6apya CylOKAHKAAp YIyH
RV GTHHAHILE MYMKMH. THApaBivKasa cylOKIHK Agiiunrasaa,
dvociiil CYB HA3apaa TYTHIAAU, aMMo 6apyua CYIOKIIMKITAp Ba raap
vPIKITTAPK THAPABARKA KOHYHAAPH épaamuaa Ypranunagy. Cy-
WRAHKNAD BA rasfapHy OHp-OMPNIaH aXPATHIN YIVH, CYIOK-
IMRJLIPHA TOMYMIM CYIOKJIHKIAP, MA3NapHHM 3¢A 31aCTHK Cy-
wrHknap 4e6 Kapanaa. TOMYWIN CYIOKAMKIIAD Ba raznap Kyii-
LUK xoccanzapy Gunan Gup-Gupyra yxmanau: 1} ToMunau
CVIOKJIMKITAP XyAAH rasziap Kabn mabayM OMp 1akara 3ra sMac,
vriHur GU3HK XoccanapH Gapya fyHanuiunapaa 6up Xui, SeHU
W1 PONUK; 2) FrA3NapHVHT KOBYILOKAUTH KamM OYaub, ToMuu-
1 CYIOKJIMKIApPHHUKNIA AKHHAALAAKM; 3) xapopaT aHHK Onp
napaxanan (y XxapopaTHHHI KpUMTHK Japaxacn e aTtanaau)
WKOpH O¥Aca, TOMUMAK CYIOKAMKAAP KATTHK, XKMCMTa ailnana-
1. bynnaH Oy€H TOMUKIM CYIOKTMKAAD KHCKAYA CYIOKAHKAAD
neiinnanu. Cye Y3IMHWHT OKYBUYAHIUMH Ba CHKWUIMACIHK X0CCa-
o GuiIad GOLKA CYIOKIHKIapaan (Macanad raznapiaat) axpa-
a0 Typaau. ['MapaBnnKana cyIOKAHK AeraHoa onavi tabuui
CYB Ha3apaa TYTUNAIM,

1.5- §. MAEAN BA PEAN CYIOKAHKIAP

Miapaenuka panuaa Ha3apuii TAAKHKOTAAPHN COOOANTALLTH-
PHLUI MAKCaANAA HAgan CYIOKIUKTIapaaH doiaananunany. Maean
CYIOKITUK 1¢0, HOCHM Ba XapopaT TAbCUPHIA ¥3 XaKMHHH MYT-
JAKO ¥3IrapTHPMANIKMral KM MYTNake CHKRAManauray, ysrap-
MAC 3MYAMKKA 3Ta G¥NraH Ba MUKH HIIKANAHWIN KY4H 6¥ama-
I'H, KOBYLLOK/AHIK O¥AMaran CYIOKAWKIapra anTinaau. Acavaa
XAP KaHAAH CYIOKJIMK GOCHM &K1 XapopaT TabCHPHIA ¥3 Xax-
MHHH BMpP 03 BY¥ACca xaM ¥3rapTHpagM. vAapAa MUKM ULIKaTa-
i Kyunapu G¥nanx. lemak, Tabuatna acnuaa naean CyiokaKBK
OyIMaiiIn, AabHU TaGuaTaark Gapya CYIKJAUKAAP pean CyloK-
Jnknapaup. TUHY XonaTaard CyIOKAUKNAPAA YPUHMA KYUAGHKLI
Ovamaniay. XapakaTaarn CYIOKJIHKIapaa 3¢a yPHHMA KyYnaHuLL
O¥nanu, 6yHAAN CYIOKIHKHUHT UEHIA HXTHEPHHA MKKH KaTiaM
oup-6rpura HmchataH xapakatna 6ynranaa, Oy MKKH KaTnam
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CATXJIAPH OpacHJa MUIKANAHMII KYYH naiao 6¥naan, HaTHxaga
HYKH YPHHMA KYWIap MYBO3aHATAALLAIHN.

Xynoca: 1) muny xonamoaeu cyioKaukaap ypeanuiaémeanoa,
CYIOKAUKAGPRY UOean 8a Pear MyPAGPU2A aX0CPaMIY 3apypamu K,
YVHKN MUHY X01amo0azu Xap KaHoai cyioxaukoa Ypunma Kyuaa-
Huw Gyamaliou;

2) pean CYIOKAUKAAPHURZ XaAPAKAMU VPRAHUAGEM2aHOa UK
HIGKOAGHU KYHUHE, SBHU KOBYUIOKAUZUHY J6Mubopea o wapm,
YYHKI KOSBYUOKAUK XAPAKAMOAazy peas cyIOKAUKHIRS GCOCUE Xoc-
cacu xucofaanady.

1.6- §. PEAJ CYIOKJTHKIAPHHHI ACOCHI ®H3HK XOCCAJA-
PH. KOBYIIOKJIAK

CYIOKAUKAaPHUHT FTHAPABAHKAAR GofaanaHNNaAnraH aco-
CHit DH3HK XapaKTEPUCTHKAIAPH — 3HYIHK, COMULLTHPMa OFHp-
JIHK, KOBYUIOKJHK B3 Gowkanap, Ynap TYFpHcUAA KMCKa TYy-
wiyHya 6epub yramna.

Ik, ¥ xaxM OUPANTARATH MOAAA Maccac M HBHT MUK-
JAOPH MOJAAHMHT 3HWINIH Aciinaaau Ba p Guian 6earunanany.
Bup xuHcan MOAIA (CYIOKJIHK) ydyH

=4, (1.4)

Oy epna M — CYIOKNWKHWHT Maccach, KI; V — CYIOKAHKHUHT
XAKMH, MY,

ComumTapMa OFHPIHK, 1 XaxM GUpAHTHAATH MOANA (CYIOK-
JIKK) HUHT OFHPJINK MHKIOPH, COJMIITHPMA OFUPIMK Jeiduna-
AW Ba ¥ Xapthu 6unan Genrnnananu. bup xuHcan Moaaa (Cylok-
JIMK) YYVH

=%, (1.5)

Oy epna G — CYIOKAHKHHHT OFMPAHIH.
Macca GunaH oFHpNUK ¥3ap0 Kyiinaarudya GOFNaHraH:

Mg=06. (1.6)
(1.6) man

=L
M I (1.7
Gy epaa g — 3PKHMH TYUIHLI Te3NaHHLUY, M/c?,
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{1 1) reninaMaaary Macca MUKIOpUHK (1.4) TenrnaMara

R¥#viR, 1IMK OMnaH COAUMNTHPMA OFUPANKHHHAT yaapo for-
ABKINN NyHOCA0ATH Kennd YHKanu;
1= PS, (1.8)
Bynan wrIMK
p=1. (19)

Xonxapo 6upauk iz CH pa p HWHD ¥A40B SUpaMri
LD HINTEE:

2 .
o=l k- % o

Kosywormk. Pean cyloKTHKIAp XapakaTNaHraH Maiitia yHHHT
WIKH KaTnaMaapy (CyB OHAAH CYB KATAMNAPH CATX/IaDH BA CYB
OMADH ASBOP CaT¥1apH) OPaCHAATH CaTXAa MUKW HIIKAJaHKII
KVUIAPH XoCHA 6YAnG, By KaTnaMaapHUHT OUp-0upura Hucda-
1 CWLKUILKTA KAPLUHAUK KUASAN. CVIOKAUK KGMAAMAAPUHUHS
opacriaey CatXoa WUKAAHILE KYHURIE eHZLWEa, SoHI KAMAGM-
HIHILHE F3APO cCUANCHu2a capgd OVazan Ky KOsyWokauk (éxu
iy 2udpasaur uwikatanu Kyuy) deiiuaady. HoloToH KOHYHRU-
14 OMHOAH, CYIOK/JIMK KatJaMAapHHUHT ¥33p0 CHIDKHILY YYYH
Wpyp GY¥Nran Ky4 MKKM KaTnaM opacHaary catxra, KaTnaMmaap-
11 GUp-CHpura HUCHaTaH CHAXHULLE TEITUIHIA BA WY CYIOKTHK-
HUHI KOBYWOKANK KoaddHuHeHTHTa TYFpH nponiopuyonan (1.1-
PacM)

/4
Ja gedy |
E’!TI}:&;M T Ty T T =< 2 d) | u |
dn | Wxamtan J— g7 LA
S —an

1. 1- pacm,
15
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T =pds e, (1.11)

6y epaa T — TabcHp 2TaETraH HUKHM HILKANAHUIL KyuM; d5 —
HKKH KATNaM OpacHIary JIEMeHTap caTx; i — AUHAMUWK KOBY-

IMOKIHK KO3(POHUHEHTH; ﬁ; — TEMTNK TPAAHEHTM.

Hlynaait xkunuG, HUKH HIIKAJTAHUIL KYYHA TEUIHK rpaaleH-
THUra TYFPH MPONOPLHOHAT.

(1.11} TeHrhramaHMHr MKKana TOMOHH J.S 103ara Gyacak,
OMPMK 103304TH HILKATAHHEI KY9MHHW TOTIaMK3:

T=pd, (1.12)

OyHha | — rHEPOAMHAMHKALA, AMHAMHK KOBYLIOKJHK KO3(-
dmunenTH pefivnany. MunpaBaMkana, KynvMHYa KUHEMATHK, KOBY-
uiokMHK Ko3qduuneHTHIZH Qoiiaananydnaii. KHHeMaTHK KOBY-
LIOKAHK KOIDDHLHMEHTH TMHAMHK KOBYILOKIHK KOQPULIH-
€HTHHUHT 1Y CYIOKJAHK 3H9ARTura HucGatu 6¥anG, v v xappnu
OunaH GenrunaHagm.

KMHeMaTHK KOBYLWOKIHK K03 PULUHEHTH

JVHAMUK KOBYIIOKANK koadduumenm, u
p = . (1.13)

CYIOKITHK 3UTHIH, p

Xankapo Supnuk CH TH3MMHIA KHHEMATHK KOBYHIOKAKK
KoahpulpnenT Mi/c 6upnurnaa yiayadagu (l1.2-xagsanra
KApaHr).

I.2-wadsan

TC| 0 1 2 I 4 5 6 7 8 9110 k1| 12] 13
-

p];:lc/}c 1.79(1,7311,67[1.62)1,57(1,52] 1.47| 1,43 1,390 1,35 1,31 1,27 1.24] 1,21

1.2-xcadsan  (daeosiu)

t4 | IS 6] 170182025 30| 35|40 45 50| 60| 70| 90 [ 100

1,08 1,15 1.12] 1.09] 1.06] 1,011 0.90{0.81(5.72|0,66] 0601055048 0.41|4,3114.28
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KOBYIMOKITHK CYIOKTHKIAPHWHT PHIKK X0CCACUTA BA YHHUHT
wipoparura GOFNMK, XoMaa yYarapaau. 1.2-xaapanna v KHHeMa-
1IN KROBYLIOKJMK KO3(MDHLUHEHTHHHUHT KAAMATAAPH OLAKWIi CYB
YIVH KCATHPWITAH,

1.7- §. FTMAPABJMUKAHMHT AMANAA KVANAHMHI HAMYHACH

I 'uApOAMHAMHMKAHWHI HKKHHYH G¥THMEAZ OMPHHYH GYIK-
MILKATH HA3APHI TEHDAZMANAP K¥NTaH#G Xap Xul THAPOTEXHHK
INHOOTAAPHH THIPABAMK XUcoGnall Haapy Gaxapuaaan. JYy-
HOlUY KYBYPAA Ba OYHK Y3aWIapaa XapakaT/JaHAETTaH CYIOK-
wMKSAPHH, IUYHUHINEK, Sp OCTY CYRAAPH XAPAaKaTHHM Ba Cy-
HOKJAHKTAPHHHT TEHIHKAAD OPKANH OKMO YHKHIIH THAPABIHK
annapamiap épaaMHIa YpraHuaaad. AHTaiiink, napéna TYFoH
KYPHITaH GY¥ACHH, YHUHT papé 6ViiMua yayHacHra KeCHMHHU
ONCIK, KYHMAArH X0XaTnapHu KYpHILAMHK3 MYMKHH (1.2-pacm).
by TTYroH Fap€HH TYCamM, HaTHXaaa 1KopH Obedaa {lokopu
TOMOHIA) CYB caTxy K¥Tapuaaau. Kepaknu CyB KAH&I OpKAIH
I"9C ra, cyropuiura Ba GolIKa HHILOOTAPra OTHHATIH, OPTHKYA
CYB 3Ca TYFOH YCTHIAH NAacTKH 6bedra (macTKH TOMOHTA) ¥TKa-
b wbopuaany. 1.2- pacMna KeATHPWITAHAEK,, THAPOTEXHHK Y3e
HHI1LIOOTIAPUHMH JIOHHXARALLIA THAPABAHKA annNapaTAapuHH (TbHH
I'HAPOAHHAMHMKARUHT 1-KHCMHAAIW Ha3apui TEHTIaManapH1)
K¥anab Kyifiuaari aMaJIdit Macananap xan sTuaani:

I. T¥roH épaaMuna KYTapHATaH CYB 10KopY Obechaa napé Kup-
roKaapuHn Socanu. by KHprokiapHu Ba MapEHMHT Y3VHIHTH 6¥itu-
'[a ep MaiiAoHAIPHHH KAHYATHK CYB O0CraHH (CYB OCTHIA KOAraH
MaIIOHAAp, LY KATOPAA CaHOAT, KULWIOK, X3PKANMIH, KYPWIHLL-
Jap Ba ¥pMOHAAp)HH GHIMII YUYYH TMAPABIMKA TeHIIamanapH
épaaMnia CyB CaTXMHUHT AB 5pKuH 3rpH YH3HFHHA XMcobai
J03uM. By AB YM3MKHE Ty3HII, TYFOH KYPWITZHAZH KEHHMH 10KOPH
Obedpaa napé y3yHNHAIM 6¥iinya OKUMHUHE YYKYPAUTHHH AHHK-
J1a11 Ba Oy aHHKAARTAH YYKYP/IHK KEManapHHHI Cy3H1UMra eTap-
JIM 3KaHAUTHHH OHMIL YYYH Kepak.,

2. CyB ¥TKa3yBMH TYFOH YCTHAAH OPTHKYA CYBHH MAacTKH
6nedra ¥yTkazub WHOPHIL Y4YH TYFOHHUHT Y3VHIMTHHY (3HM-
HK) XaMaa YHWHT YCTHIAIH DOCHM KYYHHA DWIMIL Kepak.

3. CyB ¥TXa3yBYH TYFOH YCTHIAH YTAETraH CyB nacTkH Opedpaa
XaBQJiN TMAPABAYK NOAATHH BYXKYATa KEATHPUILM MYMKHH, By-

2—K-24 i7
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1.2-pacm.

HHUHT ONIWHH OML YYYH NacTKh Ovedhda TYFOR opTHIa, Japé
TYOHIA MaXaIHK BUANLIKK GapTrapad 3TaIuralH THAPABAHK
LIAPOUT EPATHIN KepaK.

4. Arap TYFOHHMAT aCOCH CYB YTKA3yBYaH KATAAM, MacaiaH,
KYM-TOULTapAaH TalltKW/ Tonran 6¥iaca, yaaa TVFoH TYOMAaH,
CYB €p OCTHAAH UAbTPAUMS YCYTHAR, IOKOPH BbedaH NacTKu
Obedira yTaam (1.2- pacmaa @ ra xkapasr). CyIOKAUMKHUHT ByH-
Jai ep oCTH XapaxaT/JapH XaM FHIPaBIHK XHcOBAaW yCyitd 61~
JIAH aHUKJIZHAAN,

5. OuuK ¥3aHaap Ba KYBYPIApaa CYIOKAMKIAPHMHI XapaKa-
THHH aHHKA21111a XaM FTHIPABAUK Xucobaaun yeyanapuaad ¢oii-
Jananunany.

I'vapasnvk annapaTaapaaH THAPOTEXHHKA MHIIOOT/IAPH, SHep-
TeTHKA Ba THAPOMENHOPAUHA 0GbeKTIAPHHA MOHHXANALI, KypHLI,
LWIYHHHITEK CYB TABMHHOTH Ba KAHAMH3ALIHA, THAPABIHK MalHHa-
Aap THIUMIAPHHA JIOHHNANAULIA XaM KeHT doinananniany.

Taxpopsaw yayn casosaap

1.1, Muapapnuka Gany TyLSYHYACH, YHAA HWMa Ypranuvaann?

1.2, CYIORMHKHWHT acochil u3MK XoccanapH ke numara ajiTumanu?

1.3, CymoXNMKHUKT 3W4AHrH Ba JadaM OHDAMCHM KaHoal aHMKIahagn?

1.4, KopywoKanx numa?

L.5. Hnean Ba pean cyIoKaHK TYWyHYach. YIap kaepla ba KA40H HiLna-
THnaou?

18
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HEKHHYH EO&
THAPOCTATHKA
2.1-§, TMAPOCTATHK BOCHM BA YHHUHF XOCCAIAPH

Unapaennka danrHWHT TRAPOCTATHKA KMCMURA THHY XONATIATY
CYIOKTUKITAPHUHT KOHYHAApH ¥praHmnaan. 'MapocTaTHka aeraHaa
HYKTAZATH THAPOCTATHK GOCHM TYILIYHHNATH. ByHH TYILYHTHPHIU
yuyH 2.1- pacMra Mypoxaar 3TaMH3. By pacmaa CYBHUHI HXTHEpHIA
bp W xaxMH THHY xonataa TypuOnu ne6 dapas kunadinpk, Hly
NKM HYHAA UXTHEPHIL OUp # HYKTAHH ONaMK3 Ba LY HYKIa OpKa-
nu AB TekueIMK yTkazaMu3. By TeKMCNMK THHY XOMaToa TypraH
mxrHépubt W xaxMaarn cyBRH HKKH Oyrmaxka axparanu (Gynax [
wi 6¥nax IT). AR TexscauKnarn Mafiionnn S Gwian GenruaaiiMms,
Arap 6¥nak 11 ra HucOaTaH Kapasica, yHAAa AB TEKMCIHK OPKATH
GocHM Kyuu 6¥nak 1 aad 6ynax I ra, ssbHm S MafaoHTa Tancup
runtd. by 60¢HM Kyuunu 613 Pounan Genrunafimui. P— ruapo-
CTATHK GOCHM KyuM, TBHH KHCKAYa — THAPOCTATHK Ky4 1e0 arana-
sn, [y AB TEKHCINK I03aCHAATH M HYKTANa AS 3neMeHTap Maii-
JOHYAHH 0NaMK3. AS 7IeMeHTap MaliaoH Yara APKYJ TALCHD 3TaaH.
by AP xyy 63nak 11 ra Hucbatan (arap 6¥nax I uu 016 TanLiacak)
TAHIKA Kyd Gynanu, 6yTyH W xaxm yuyn (6Vaak 1 Ba 6Ynak 11 6up
Oyiica) Oy THAPOCTATHK Kyd AP HYKM Kyd JeHIWIAan.

AP Ky4dHUHT AS sJeMeHTAD
mMaiaoH4ara Hucdaru wy MatiaoH-
WAra TABCHP TaéTral y prayva rui-
[OCTATHK OOCUMHHK Gepanu:

-5 @D Ay PL

Arap AS aneMeHTap MaloH4a HON-

ra MHTHNCA, ¥ Xonna AL nuc6ar m

IYKTAJard THAPOCTATHK GOCHMHH
Ocpaad, YHHI p Ounan GenrmnaiMus, 2.1-pacM,

XX
Ye2gpaca
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YHUHF MaTeMaTHK nORACHHH KyHMIArM TeHITTHK GHAaH Kypca-
THLI MYMKHH:

p= lim (35), 22)

OyHAa p — HYKTaNaru ruapocTarik 60cUM, YHHHI ¥14oB 6up-
aury, Ma.

HykTazars rugpocTtaTHK 60CHM HKKH X0Ccara 3ra;

1. BupHHyH xoccacH, [MAPOCTATHK GOCHMHMHI HYRANHILM.
Hyxmadoau eudpocmamur Socum 88 matidonuaea nopman OVituug
mascup smadu sa 6y bocum haam cuxysuu 6yaadu. BowkKaya
KKH/IUD aiiTranaa, y, 60CHM TAECHP KMNAETIaH CYB XAKMHHHHT
Humra iiyHanrad 6¥nagu. Hykranars riipocTaTHK OOCUMHUHT
OHPMHYH XOCCACHHH, SHHH GOCHMARPHUHT HepHATaH MAHAOHTA
HOpMaj OViidya Tabcup 3TUNHK HCOOTIRIIMKUS. ByHWHT yuyH
2_2-pacMra MypoxaaT 3Tamu3. by pacMmaa cyBHUHT UXTHEPHUE
Oupop W xaxmu THHY X0/aTAA TYPHOAHK Aed dapas KUTaitmuK.
Iy W xaxmun AB tekrcank €pmaMuaa HKKH O¥nakKa GynaMus,
bynaxk [ Mabpaym Kyu OMnan AB texucnuk opkanu Oynaxk 1l ra
TabCHP KypcaTaau; XyaaHn yula MEKIopaar Ky4 6naan 6inax 11
xaM AL texucauxk opkanu 6¥nak I ra tabcup staamu. by epaa
HKKana GYRaKnaH ucraraH GUpHHA ONMO, YHUHT MYBO3AHATHHH
YPrauviuUMH3 MyMK#H, Y xomaa 6oluka GHp 6¥makun AB Teknc-
JHICK OPKATH HKKHHYM Oup OVmakka KYpcaTtaéTraH TabCHPHHH,
1oKopHaa 2.1- pacMmaa kipea-
THATAH Ky4 A6 Kabyn 3THG,
MYAOX23a topyTamMus, 2.2- pacM-
narn Kapanaétran 6ymax II
KM31 IITPHX YA3HKIap GUITaH
OGenrunanraH. bynaa 6¥nak [
HUHT AB TeKHCIHK OpPKANH
6ynax I ra Tanchp Kuaasr-
raH KY4dHH K¥pub YHKaAMU3,
ByHHHT yyyH AB TeKHCIHK
1032 GMp HeuTa, MacanaH,
a, b, ¢, ... HyKTanapuu Gen-
THJIaliMH3 BA TUY HYKTanap ar-
podpuza HUXOATIA KMYHK
(aemenTap) 8.5 MaigoHYanap
AXKpaTaMH3 Ba yiaapra HUcHa-
TaH N’ _ N7 HopMmawnap ¥t-
KazaMu3z. By 8.5 mafimondanap
2.2-pacu. THIPOCTATHK GOCHM Tab-
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CHp 3TYBY W MaligoHuanap ned atanagu. IHAH THAPOCTATHK
BUCHMHHHT OHPUHYK XoccacHHW ucBornawra yramus. Papas
NIUtEIMK, @ HyKTada p Bocum N'—N" uopman 6yiuua AB
ICKHCIMK opKamk  6ynak Il ra 6¥nax | ToMOHWAaH HOpMaT
LALCHP 3TMAANTH AeHAMK. VY X0Nda Wy @ HYKTaaard G0CHMHH
HKKH TALWIKA 3TYBYHIa, TbHH BOCHMMHM TACHP FTAETraH Maii-
aiyara HUCGaTaH p, HOPMa Ba p, YPHHMA TaLLIKHIT 3TYBHMAAp-
Lil WKPATHIE MYMKHH Oy1aau. busra MabayMku, THHY X0aTaa-
1H CYIOKJHKAAPAA HYKH YPHHMA KYWIaHMI GYAULIN MYMKHH
mac. By xoAaa p, Honara TeHr 6ynaau. bynaaH KYpHHaaUKu, AB
(CKMCIMKAAMM g HyKTana 8.5 MailA0HYaHHHT CaTXra TAbCHP KHJIa-
&rran p 6ocyim akar N — N7 nopman umsmk, G6yiinya iiyHanran
OVNanH.

dapa3z KuIaiaHK, b HykTanma 85 maigoHuyara p BockM

N’ N” Hopman unsHK GVitnua Tabcnp KMauo, 6ynak 11 aunr
HYKM TOMOHUFA Mac, HANKH TalllKH TOMOHHTA HiHanrad 6Y¥IcHH.

YHaa b HyKTaga y¥3uil Kyuu naino 6yaaan. MarayMKu, THHY
XOJATAArH CYIKTHKIAP UY3HLI KY4YMra KapluWank K¥pcatmu
xycycmsitira 3ra sMac. lynaoad kypunné typubanku, rmapocta-
THK DOCHMHHHT OMPHHYH XOccacH — GOCUMHHHT MAlAOHM Tah-

cvpu N = N7 nopMan 4n3MK OViti4a HYKM TOMOHIA HYHAIHIIA
ucGoT sminau. Ilynaait 3KkaH, ruapocTaTHK BOCHM YV3YBYM 3Mac,
X4p AOHM CHKYBUYM O¥naau (2.2-pacMHUHT ¢ HYKTACHTA KApaHT).

2. Hkxumram xoccacH. HapocTaTHK 6G0CHMHMHT MUKAODH, bo-
CUMHHHRE MUKOOP Kammaauey, Gepiiean Kyxmada, y mascup Kuaa-
émean AB mexucruxdazu 85 matidoruantunz jo3acuea eq y, mexKuc-
AHK KarOal Neouraweananeuea ooraul mvac. bowava xuaub aim-
canda, AB mekuciueunu, bocum mascup IMaEmMaan HyKna opKaau,
Kanoall GypuaKka Y32apmupmanaui, Wy HyKmaza mascup Kusaén-
caH focius muxdopu Vazapmatioy. BOCHMHHHT HKKMHYM XOCCACHHH
ncGOoT 3THIM YUyH 2.3- pacMra Mypoxaar 3Tamu3. OMMK A naui-
N2 GUp KUHCIH THHY X0N4aTAarH CyiokauK 60p. CylokIHK Hunaa
IXTHEPHI m HYKTaHH OGenrinaiimMus. Ly HyKTa OpKanu UxTué-
puit ABsa AR’ TeKHCAMKAAPHU YTKa3aMu3. Xap GHp TCKUCTHK
IIY THHY X0O/1aTIA TYPTraH CYIOKIHK XOKMHHH HKKH O¥nakka ax-
patann; 6¥nax 1 ga 6¥nak I1; uy A8Ba A'B’ TeKHCAMKNAD caTXH-
J1arM 41 HYKTaa HUX0ATAA KMYHK (3NeMeHTap) 05, Ba 85, Mai-~
JoHyanap axpataMmus. Kypununb typudanku, 85, Ba 8.5, Mari1oH-
samap GUp-OUpHra HUcOaTad Xap XM TEKHCIMKAA XOoHAawWraH,
AMMO TEKMCIHIJIAD BUD M HYKTA OPKIK YTKazuaraH Ba 6upu
HKKHHMMCHIAR o Bypuard GuaaH Gapk KHIAIH,
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dapas Kunaitmuk, 6y epaa
bocnM O¥nak I TomoHMAZH
6ynak 11 ra TabcHp 3TAgNTH,
m nykranard p 6ocum A8 Ba

53 A’B’ tekucnuknapnarv xap

N A‘s,,’”%- -, XHN, HMXOATIAA KHUNK Mait-
a N 5 nowua 85, Ba 55, napra rab-
CMpHRY TETHIIAKYA p, BA p,
nap 6unad Gearvnaiimus. Hyk-
TAaJard FUAPOCTATUK BOCHM-
HUHT GMPHHYY XOCcacHra OUHOAH, HYKTAZATH GOCUM TabCHp
ITYBUM MAHIOOH 03acHra HOpMan MiHanraH 6¥1aau, HKKHHYH
xoc¢cackra 6MHOaH, e b. [lackanb KoHYHHMFa acocaH, p, Ba
Dy .- p, GOoCHMIIAp GepHAraH HYKTaAa (LY HYKTANaH YTKa3UAran

ABBa A’B’ TeKMCAMKAZPHH KaHAAl XKOMIALLHIIMIAH KATbH Ha-
3ap) KHHMATH XKuXaTHaaH Oup-OMpura TeHr GYAMIIM Kepak,
AbHH p,=p,=P,=...=P,

MabnyMKH, KATTHK XKMCMIAp YYYH p,=p,=p,=...=p, TEHTAUK
OYNHIIM MYMKHH 3Mac, YYHKH Oy HYKTaTapra ylapaaH Tauika-
PHM YPHHMa KYWIAHHLI TabCHp Kunagn. JOKopHAA KENTHPHATAH
P=P,=P,=...=P, TEHTITHKHUHT TYFPHINATIHH HcGoTnaikmm3. By-
HHUHT y4yH OMpOp HAHLIAArH THHY X0AAaTAATH CYIOKIHK HYHAA
HMXTHEPHI A HYKTaHH O0JaMH?2 Ba A HYKTa aTpoduaa TVFPH yu-
OypyaknH npH3Ma WAKNHIATH A¢MEHTAp XaKMIIH CYIOKAHKHH
aXpaTrd oMaMHa.

2.4- pacmpary ynsmMana ARC — MpHIMAHUHT ACOCH, NPH3-
MAHMHT V31 4M3Mara THK XolnawraH, SeHU ETKU3H0 KHHA-
ran. [TpuaManudr BC KUppacHHH rOpH3IOHTAN TEKHCIHKKA HUC-
faraH HXTHEPHIE OYpUaruHH o
Guman GenrnnaiiMui. TYrpu
Gyp4Yakny KoOpaHHaTa Yxja-

1.3-pacm.

_ ‘ A PUHA 2.4-pacMaa KYpcaTHA-
e — N ranjgex Oenruna6, npusMa
vl NG _ ACOCHHMHT TOMOHAAPH Y3YH-

dz L PV A JHKNAapBHH KOOpAMHATA
IONED ' / yxuapn Gyinalé dx, dz sa df

2 'XT'H\A :f y: Ounan uwdomanakimMusz; Oy
i ATONG xonna dy — MPpHIMaHMHT Ha-
N nangnuru. FOxopuna kipca-

THArad TPH3IMA TOMOHIAPH-
HUHT Y3VHAUTHHH YEKCH3
2.4-pacm. KHMUMK Jeb dapa3 KHnamMuna.
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"Wy A HYKTa OpKaNnH UXTHEPHI yuTa YHANHLIZA TEKHCAHK
YIKI3AMU3! Q TeKHCAHK X ¥KH G¥inya ityHanran 6ynn6, AC
Nippara mapamies; £, TeKHCIMK z YK 6¥itnab A8 xuppara na-
panhen HyHanran. Q TekMcAHK BC KMppara mapanien 6yau6, x
ykMra HucOaTaH MxTHEpKIT o Bypuak ocTrAa xonairaH. ly
YU i TEKHCIUK ¥3ap0 yYpauirad A HyKTaga xap OHp TEKUCAHK
Y'IYH 3IeMEHTap MaiaoKya XOCHT KHIaMR3: dQ ; dQ, Ba dQ . A
nykTana MeMeHTap MaiAOHYANapra TAbCHP KMNAETTaH BOCHM-
WapHM p, p,, p, Ounan ndonanaiimus. Y xonna AB, AC sa BC
KHppanapra TabCup 3TYBYH ¥PTada 6ocuM MOC Xonaa Kyiuaaru-
4a Gymamn: ABKnppa yayn (p +¢); AC kuppa yayn — (p,+¢); BC
KHPpa y4yH — (p, + € ). By epna €, €, £, YeKCH3 KHUKK KniiMaTra
ora GYAraHy yuyH yaapHH Xxpcobra onmMaca Xam 6yaagn. UyHkn
By KViuMMYa xaanap npuaMaHuHr AB, AC, BC kuppanaph 6¥iinabd
TABCHD 3TYBUM p,, P, p, COCHMNAPHUHT Y3NYKCH3 Y3TaPUILHHK
ndoxanoByn Kartanukiap. By katrannknap dx, dz, 4/ snemeHTap
YI3YHAUKIAP KabH 4eKCH3 KHYUK GYAraHH YUYH YJIapHU Xxucobra
viaMaca xaMm 6yaanu. by xonna NpU3MAHHHT éH KHPPATAPHTa Tab-
CUp KMAAETIAH YpTavya riApoCcTaTHK OOCHMAAD A HYKTara TabCHp
>TaéTraH 6ocum p,, P, p, napra TeHr e6 Kabyn KWinHagu.

ABC mpH3ma KyHHIAru Kywiap TabCHPHAA THHY XOMaTaa
TYpUGAH AEHAHK, ¥ X0Ana:

1) NPU3MAHKUHT €H KUppanapura, yHH ¥pab ofraH CYIOKJIHK
TOMOHHJAH, THK KYHAIWLAA TabCHPp KWIASTTAH THAPOCTATHK
HOCHM KyuiapH:

P =pdzdy; P=pdxdy; P=pdldy, (2.3)

2) ABC Npu3MaHHHT acocHra, YHHM ¥pal ofraH cylOKaHK
TOMOHWAAH THK AYHANRLAA TAhCUP KMAAETTaH Py THAPOCTATHK
0oCcuM KyuM. By Ky4 YH3Ma TEKMCAUIHTA THK HYHANTaHY| YIyH
UMIMaga KypcaTiiMaran,

3) NpU3MaHMKHI TAIKH XAXKMHH OFHPAHK Kyud G (KaGyn
KHWJIWHTAH NPU3IMAHWHT ¥3 OFMPAHTH).

By epaa 3-6aHmaarn KyyHH xpcobra oaMaca xam Gyiaamu,
dyHKH ¥ (2.3) TEHMRKAZPAA KVpCcaTHIITaH Kyuiapra HucbaTaH
ueKcH3 KHYMK, G OFMPIIHK KyvH XMco0Ta oTMHMaranna Kadyn
KWIWHTaH ABC 3neMeHTap KMYMK NPpH3Ma (hakar Tallk Kywiap
P, P:, P, P tabcvpnia THHY XonaTaa 6§1aaM, aeitHK. Y xonaa
P, Pz, P , KYUIAPHKUHT Axpa Az ¥knapra npoeKUMAITapHHHHT

"

HUFMHIWCH HOMTA TeHT G¥ANLIM KepaK, AbHH
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P —P,,sino:=0;}

P, - P cosa =0. 24)
(2.4) ra (2.3) Hu K¥iicax
Pdzdy - Pdldysina =0;
Pdxdy - Pdldycosa =0, (25)

a7 _ _dx -
Gz = Socy DM Ha33pJa TYTraH xonaa (2.5) Tenr

JUKNAPAaH KYIMHIATHHY 01aMH3

Byuna df =

byHaan 613 o 6ypYarHHMHT KRifMaTA2pHHY Karaah yarapThp-
Maiinik, 6apu 6up p, 60cUM p =p napra TeHr 6¥1ap skaH. fAua
OUp xynoca, 6K3 ABC npvismany (2.4- pacMpary yM3Mana kypea-
TWITaH KOOPIHHATA ¥KJ1apH OunaH) A HYKTacH 0pKata KaHaal
V3rapTHpMaiIHK, YHHHT KHPPANApUra TAbCHP KWMAETTal THA-
pocTaTMK Oocumnap (2.6) TenramMkaaruaex OWp-OMpHra TeHr
Ginud Konagu.

2.2-§. THHY XOJATIATH CYIOKJIMKHHMHT ACOCHA
JTADPEPEHIIMAN TEHTAAMACH (1. DUJIEP TEHTAAMACH)

THHY X0MaToarH CYIOKIMKHHHT IHddhepeHUNAT TeHIJIaMa-
CHHH OJINIU YYVH CYIOK/JIHKKA TABCHP STYBYH KYWIAPHU Kapab
ynKaMu3. CYIOKAWK KaHaal xoaa1aa $¥nMactil (THHY €Ki Xapa-
KaT X0NaTHIA) YHIa MOAAUI 3appayaiapiaH Tapkub TONraH y3-
AYKCH3 MYXUT NeG kapanamu. [y 3appauanapra TabCcup ITYBUM
Gapua KyuAapHH HKKH [VPYXra: WK1 KyUaapra Ba TalKH Kyd-
J1apra aXxpaTuiil MYMKHH.

Hukn xyumnap. Cylogux MOAIMIT 3appadanapiHAT Oup-
ONpHra TALCHP KYWAapH HYKH Kydaap acilunanm.

Tawky Kyuynap. BUpop CYIOKIHK XAKMHHHHI MOAAMH
3appadacura Goluka GRPOp KUCM XAKMHLATH MOOJANTAPHUHT Tab-
CHP KMAAETraH KyvlapH, YYHOHYH, 1Y KapanagrraH CYIOKIHK
XAKMHHUHT MOAAHI 3appaqdaiapura, Wy XaXMHH Xap TOMOH-
Aan ¥pah OJIFaH CYIOKIMKHMHT TAbCHP KYUNapM Ta I KH KyY-
Aap oelunagf.
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BEpHIraH CYIIJINK XAKMHIA TAbCHP KITYBYM TAlIKH Ky4-
nap HKKH rypyxra 6¥nuHain.

I.Maccanm Kyunap. By Kyunap KapanaétraH cylokjiHK
GUAMHHAAT Gapya MOLAWH 3appayanapHira TabCHp kunani. Mac-
iUl KYYNApHIAHT KUIMAaTH CYIOKIMKHUHE MaccacHra TYFpH
HPOIOPLMOHAT. BUp XWHCAK CYIOKAHKNAP YUYH, SHHH CYIOK,-
NUKNAPHHHTE 3WUJHIH YHUHT XaXMH G¥Huda y3rapMac 6yiaca
p=const, By X0naa Maccand KY4YTapHWHT KHHMATH CYIOKJIMK-
NITHT X2KMMTa XaM TYFpH AponopunoHan o6ynagn. UlyHusr yayH
(CYIOKJIHKHUHE 3UWIHIH P = const 6YIrad xonaa) Maccaiu Kyy-
nap XaKMHER Kywtap et atanagn. CYIOKJAMKHHHT ¥3 OFHPIIHTH
NUKM U Ky4nap KATOPHTA KHpaaH; CYIOKAMKHWUHT MHEPIIHA Ky4-
JAPMHU XaM TalllKA XaXMHui Kywrap 1e6 Kapaw MyMKHH. Cy-
OKAUKHUHT Oeprirad V XaxMHra TabcHp 3TaéTraH XaxkKMui
KYYHH KyHHAarHya udoianaul MyMKHH

F=Mg éxn F=Vah,, Q2.7

Gyepna M — CYIOKAMKHUHT Maccacu; ¢ Ba g, — Cy-
IOKAMKHHHT MOAIRE 3appavacHTa TAhCHP KHNAETTaH XaXMHH
KYUIAPHHHT HHTEHCHBNNTH, AbHH TAKCHMAZHULY 3UYIINTH, Oy
TAKCHMMAHHLLE CYIOKTHKHKBAT XaXMu G¥itiua xap xun 6¥nmwm
MYMKHH.

@, — CYIOKJIHKHHHT XXM OGHPNIMruUra TabCHp KWIACTTaH
COMHLUTHPMA XKMHIA Kyd, ¢ — CYIOKJAMKHU Macca OUpAHTHIA
TABCHP KMAAETTAH COMNILTHPMA XAXKM I Ky,

22CYIOKAINK CATXUra TAbCHD KMNAETraH Kyu-
nap. By kyunap K¥priaéTran GUPOH CYIOKAWK XaXXMHHUHT CaT-
XMra TabCcHp KMnaérran Kyuwiap. byHaal Kyuynap KaTopura at-
mocdepa GOCHM Ky4H (¥ OUHK ¥3aHIapAa CYIOKNHKHHHT 3DKHH
CYB CATXUIa TabCHUP 3TAAH), HILKATAKHII KYYH Ba OOWKA Ky4-
NP KHPaIH,

THHY XoraTAATH CYIOKAHKRHNT JHPepeHunNar TENTI2MACH.
THHY XONaTAATH CYIOKTUKHH Kapab unkaMu3 (2.5-pacm). YHra
MXTHEPHIl TALIKH XAKMHH Kyv4aapaaH OUPOPTacH TabCUp KHA-
CUH, gernuk. JOKopHuaa 613 KapanaétraH CYIOKJIRKHURT OHp-
MK MBCCACHTa TABCHP KWIAETraH XaXMuit KyyHH ¢ 6runan Gen-
I'MAAaraH 5AMK. Brau 6y ¢ kyynuur Ox, Oy, Oz KoopauHHaTa
YKAapura NpoexuMsiCHHH ¢, &,, ¢, 6rnah npoaananmus. VYumy-
MaH THHY XOJaTHark CYIOKIHKIA THAPOCTATHK OOCHM Xap XHR
HyKTanapaa Typnuya 6¥naau

p=fx,y, 0. (2.8)
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IFnapocratik 60cHM p OH-

|7 JIAH HYKTATAPHHHT KOOpAWHA-
_— TaIapH Ba XALKMHIA Ky4iap opa-

e i - cHAarH DOFAHKLLIMH AHUK/IALL
> Kepak. ByHHHT yuyH KyfiMaa-
z ' — THYa Wil opHTaMH3. THHY
X0NaTaard CYIOKJHK HYMIAa
{2.5- pacm) Ox, Oz xoopnu-
Hata ¥KJapWHH bearkiaiMu3
Ba TVFpH Oypuyaknu 1—2—3—4
2.5-pacm. NiapaVIeNenunes WaKinaari

INEMENTAD XKMHH &KpaTa-

MM3; Napannenenures ToMonnapuin d, d Ba d (d un3Ma Tekuc-
JHrYra THX 6¥nrany yuyn pacmaa K}”?pcammaranjy 6unan Genrn-
JNaHMM3 BA YAAPHI YeKCH3 KIMHK 1ed Xxncobnatimus. Tlapannene-
nunes ypracuaa A HyKTaHu TalMHAZAMHS, YHUHT KOODAWHATAIA-
pH X, y, 2 6¥ncun. By A vykrapari 6ocumMun p 6unan GenrinaitMus.
A nykta opany O, yxura napauien MN 9n3HKHH ¥TKazaMus,
YMYMaH THApoCTaTHK GocHM Wiy MN umsuk O¥Anad t¥xroBcua
papruLIa porMui Yarapass. MA ynaminr SHPAHK Y3YHIWITMIA
TYFPH KENAAUTAH THAPOCTATHK OOCHM KMHAMATHHHHT Y3rapULinHK

XVCYCHIA XocHaa % opkati udpoganain MymkuH. By xonaa -g% HH
K¥wtab, M Ba N uykranapnarn DOCHMIapHU KyFRMAArH4a €3aMHn3

PM=P_12dxg—f.

3 29
Py =P+ X5, @9)

Gynaa (2.9) TeHrnaMaHMHET YHT TOMOHAATH MKKHHYK XaNJIapH p

OOCHUMHHHT %dx Y3YHINKIA Y3rapuitHHy GHAaHpagn.

TvHY XORATAATH CYIOKTHMKHUHT Auddepennnan TeHrnama-
CHHH KENTHPHO YHUKAPDHULI YUYH KYHHAATHYA MyJOXA3a I0PUTHLI
JIO3UM;

a) aneMeHTap NApALICACHMRCATa TABCHP 3TaérraH Gapua
KYYJIApHY aHMKTIaiHMNU3;

6) Dapua Kyunapuu Ox YKura NPoeKuyuanaputm 0fiaMH3 ba
YAAPHUHT WHFUHANCHHMA HOATA TEHDNAWTUPaMu3 {(UYHKHU na-
PAVICACTIMNEN THHY XONaTaa Typudau), HaTmKa,na Oupusdn aud-
depeHIIHAT TEHTTAMACHHY OAGMI3;
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#} MKKMHYH Ba YYHHYH TH(pdepeHLIMAT TEHMMAMACHHH OTHIL
vy Gapya KywiapHi Oy Ba Oz YKJapura npoekKuusnaimMus.

by epaa  daxar Supsuyn auddepeHunan TeHraMacHHU
RCNTUPHE YHKApAMH3,

I. TMapannenenunen 1—2—-3—4 ra TabCHp KHIAETTAH Kydynap:

2) XaKMHH Ky4

@ laxdydd)p, 2.10)

v epaa (dx dy d2)p — napaanenennnen 1—2-3-4 HY TaWIKHA
FYBYM CYIOKNTHK MACCACH. XaXMuil KydHMHr Ox YKHra npoek-
HUHCH

@ ldxdy d?) p; (2.11)

0) 103ara TARCHP 3TYBYH Ky4Ynap: napauvieacnuneayuir 1—4
pa 2—3 Kuppajapura TabCHP 3TYBYHM DOCHMM KyWIApHHHHT Ox
YKUra NpoeKLHATApHHKRHT dapkKy Honra Tedr; 1—2 Ba 3—4 knp-
[ANAPHTA TABCHD TYBUM DOCHM KyYWIapHHHHT OX YKUTA MpoeK-

HMANAPUHUHT (hapKy KyHHaaruya:

Py = Py = py(dzdy) - py(dzdy) = (p ~ddx g—ﬂ)dy dz -

_(p+%dxg_i)dydz=—g§dxdydz. (2.12)

2. Bapua KyunapHyHr Ox yKura npoeKunaJapHHHHT HHFHH-
Jcu

¢, (dxdydz)p - L (dxdydz) = 0. (2.13)

By (2.13) TeHrAaMa THHY XONATIATH CYIOKAHKHWHT |-andde-
pPCHLHAN TeHINaMacH actinnaan. Xyann WyHIa iyn 6unas 2-
wi 3-nudrpepeHUKAN TEHrNAMAJIAPHH €3aMH3,

AHMKNaHraH yvy4ana auddepeHiiyan reHriaManap (Cywk.-
JHKHWHT Macca OUpnurura Huebaran) OXupri KYpHMHHIH Ky#-
Maarnya €3unanam:

L3 _ g

¢x _;a _0:

@, _%g_i =0 (2.14)
1 dp _

b=y =0
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by tenraama 1755 iinana JI. Diep romMoHuAaH RIIAZ0 YUMKHI-
r4H B3 YHHHI HOMY OMNaH aTanand.

2.3-§. THAPOCTATUKAHUHI ACOCHH TEHIIAMACH,
THHY XONATAATH CYRKIHKHHHI AUPDPEPEHIIHAN
TEHITIAMACHHH HHTEFPAILIAIL

Byuusr yuyn (2.14) TeurnaMatuHr 1-auddepeHuman Tenr-
JIAMAaCHHHU dx va, 2-CUHH dy ra Ba 3-CHHH dZ ra K¥ynainTupaMAs.

Ke#iH TeHrnaMaHHHT 4arn Ba VHI TOMOHIAPHAATH XaAJtApHHH
y3apo KVILHO YHKaMH3

@,dx + ,dy + B .dz - %(g_fj de+Ldy + g—’:dz) =0. (219
‘Hyxraparin ruppoctatuk 60CHM, dakar koopauHaTaiapra 6or-
NUK GYArany ydyH, SpHH p=f(x, ¥, 7), v Xonza (2.15) rexrna-
Maa KABC MNIAATH HHFHHAU p THAPOCTATHK GOCUMHUHT TY/THK,
adgdepeHonany XxucodaaHanM, SEHH KABC HYMIArd WHFHHIH-
HK dp ned onamus

_{or dp i/
dp ‘(ﬁdx +~é;dy +§§!dz]. 2.16)
{2.16) renrnaManu (2.15) Tenrnamara xyicax, y xonga

dp=p(pdc+ qbydy + ¢ dz). 217

(2.17) Texnrnamany xapas unkamus, Arap (2.17) TeHrIaMaHuHr
yan KucMH $akaT KoopauHarara 6ornHK 0¥aran 6upop pyHk-
UMAHMHI TVIMK, aHddepeHinann O¥iaca, y xonaa (2.17) Huur
YHr KHCMH XaM KoopauHatara Gornug, 6Ynrad Gupop $yHk-
UMAHHUHT TYAHK augdepeHnyany 0¥auln no3uM. CyloKnnk-
NAPHKHT 3ULTHTY Y3rapMaciury p = const HH Ha3apaa TYTHO,
FOKOpHAA afiTHATaHapra acocad, (2.17) TeHrnamana Kagc W4YH-
Aaru udoaa xaM KoopaHHaTara DoFnHK 6yaran Gupop dyHKIM-
AHHUHC TYNHK AuddepeHudany 6Vaaan. By oxupr GyHKIMAHK
Uopkanu Genracak, MabtyMku U =f¢x, v, z), y xonna (2.17)
TEHIJAMARY KyAKHnarnya €34l MyMKUH

dp = pdU, (2.18)
6y epna
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dU=g¢dx+pdy +@dz (2.19)
(2.18) TeHrnaMaHM MHTErpanIaiiMH3, HATHXAOA
p=pU+C - QW

Oyia C — HHTerpaLTaLIHKHT ¥3rapMac CoHH. C ¥3rapMac CoH-
I BHHKAALW YYYH CYIOKTHKAIPHUHT Gupop HYKTacuaaru p 6o-
CHM Ba ¥ TEINHK MabiayM OVaraH MOAIMI 3appayacHHy Kapal
HHKAMN3

p=p,, U=l (2.21)
by HyKT2 yayH (2.20) TeHrnamaHy KYHHAATH KYpHRHLLA KUM-
6 é3amMu3

p,=pl,+C (2.22)
(2.22) TenriaManaH
C=p, —pl, {2.23)
(2.23) tenrnaMany (2.20) TeHnrnamara k¥iicak,
p=p,tolU—-pl, 2249
11aTHKALA _
p=p,toU-Uy (2.25)

(2.25) dopmyna suwinrM yarapMmac 6¥aran p = const cywoK-
JMKHHAT KXTHEPHIA HYKTACHUT3 TARCUP KHNAETTaH GocuMHH Hdo-
NATalaN.

2.4-§. QAKAT XAKMHIA KYWIAPIAH BHPH — OFHUPJIHK
KYUM TABCHUPHAA BVIATAH THHY XOJATAATH
CYIOKAUKIATH TUPOCTATHK BOCHM

TwrHY XoAaTAark CyIOK/IHKKA QaKaT XaxXMHH KyuynapaaH OMpH
— OFHPAMK KYYi TabCHP KHIAETTaH XONHH Kapab uukamu3. 2.6-
PACMAA CYIOKJIHK KYHMIraH Bepk HAMLI KenTapyuaraH, bepk waniu
WYHAATH CYIOKJIMK CATXUra TAWKH GOCHM TAbCUD KuaAaav, YHu
p, 6unan GenruiaiiMus. By 60CHMHH (CYB CaTXHI'a TABCHD 3TYB-
yM) TAWKH OOCHM JeinuK. 2.6- pacMaa kypcatunraHuaek, Ox,
Oy, Oz koopnayHara YKJI2pHHH CYIOKIHK CaTXHra HUcHaTaH Xok-
nawerupaMus, CylOKJIHK HYKWaa OJIHHTAH UXTHEPHIA m HYKTana
CYIOKIMKHHHT GUDITMK MAcCacHHM axparaMus. Bupnuk maccara
¢ XaKMHHA Kyd TABCHP KHAAAH. Arap CYIOKAHKKA TABCHP ITAET-
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z raH XakKMHH Kydnapiad 6upu da-
KaT OFUPIHK Kyum O¥Jca, yHia
(2.19) TeHrnamMagaH

$=0,0=0,¢=-g (2.26)

Oy epaa g — pKuH TYILHL Te3na-
HHUIH; @, gb},, ¢, — XaxXMuil Kyd ¢
HHHI KOOpAKHAaTa YKNapHra IpoeK-
MAnapH. dp HUHT KiiiMaTy (2.18)
TEeHIIAMAIAH AHMK1aHAAH, OW3HHHT

2.6-pac. 0KOpHAA aliTHAraH MapTt yuyn dU
(2.19) TeHramManan
aU=gdx + @ dy + ¢ dc = —gdz. (2.27)
(2.27) reHrnamany (2.18) Tenraamara xyiicak,
dp =—pg dz. (2.28)
(2.28) TeHTNaMaHKu HHTETPAJINACAK
p=-pgdz+t( (2.29)
€K1
p=-v+( (2.30)

Oy ega C — uHTErpannauiHKUHT YarapMac COHM. € HMHT KuiiMa-
THHR AHHKIA1W YUYH CYIOKAMK CATXHIATH HYKTAHH KapaiMun3,
Oyuaa 7 =0 Ba p =p,, (2.30) TeHrnamara acocaH

C=p, (23D
(2.30) TenrmaMaHy KyHMIArH4a €3MNMH3 MYMKHH:
P=p-vz (2.32)

CYIOKNHK CATXMEGH m HyKTaraya OViIraH YyKypnakHH A
Gunax GenruaaiMmna;

h=-1, (2.33)

(2.33) TenrnamaHy HazapAa TYTTaH xonna (2.32) um xyiuaa-
ruda Ky4upuo €3aMus

p=p, +vh, (234
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Oy epaa p — Kapana€TraH HyKTara TabCHp KWIAETTaH MYTIAK,
(GocHM; p, — CYIOKJIHK CaTXUIa TAbCHP 3TAETran GOCHM, y Tall-
KM DOCHM Jediunany.

Arap vh HHA p ssip KM P Ounan Genrwnacak, y xonna (2.34)
(ropMynasa yHu orpu.nm( £xu opTHKMa 6ocuM f1eh HOMNALL MyM-
KYH

vh =p,,, Genm). (2.35)

by (2.35) TenrnaMa OFHpJIMK GOCHM €KH OPTHK4Ya OOCHM
Je6 ataaan. (2.34) dopmynanan (2.6- pacM) KYpUHHG TypHG-
;mxu CYIOKIMKHHMHT ¥3 OFUPAMIM TabCHpHIA Xocun O¥nraH

P seup Bocum MyTJaK, GOCUMHHUHT OUP KUCMHHH TaLKHA Talu.

(2.34) TenrnaMaHu Kapab YMKCaK, KyHUAATH Xyliocara Ke-
JIAMH3;

1. Hyxragaru myTnax GOCHM TallKH GOCHM OMAAH OFHPAHK
OOCHMMHMHI HMFHHIMCHTA TEHT.

2. bepunran HyKrana TalllkH 60cUM KaHYATHK opTHO Gopca,
1Y HYKTaJaru MyTaak 60CHM XaM LIYHYaAUK opTHO SopaaH.

CYIOKIHK TYAZMPHITAH HAKLI oUMK, G¥Aca, ¥ X0Nnaa TalukH
OGocHM aTMocdepa GocHMUTa TeHT O¥nanu, abHU

=P, 236)

Oyepaap, —aTMochepa 6ocuMH.
(2.36) TenrnamanaH p, KMitMaTuHu (2.34) TeHrnaMara KyaMn3

=p, +yh, {2.37)

bepunean nyxmada myniaax bocumnune ammocgepa bocumu-
dan papxu p —p, opmuxua p, Gocum delturadu; baszan MaHo-
MeMPUK pmaHo ‘Gocun de6 xaM amaaaou.

Amaada, biiz mymaak Gocum Gusan smac, baiku opmiuxya o6o-
cuM Guaan wae wopumanuz, Odamoa, bocum YVauabiduean Hapua
actobtinap opmuua documny yayatiou. UlynapHn naszapaa TyTra
xonda 6ynaaH OyéH Kylinaarn 6earvnapHy Kadyn xunamMus: 1)
opmuxma 6ocum yuyw p; 2) mymaax 6ocum yuyn p,. Bynnan xe-
Jnub YMKKAH Xonxa oprhikya GocHM (CYR TVIAKPHUATAH OUMEK,
WAMIL YYYH)

r=p,—D, (2.38)

¥ X0Aa MyTIaK, G0CHMHHY (2.37) TeHrnamara acocan Kyiugarn-
14 €3aMU3;
4) CYIOKJUK TVAIMPHIAraH HanW ouHK 6¥nraHna
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P, =P, YR =P P =P, 4P (2.39) |

0) CYIOKAKK TYAWpHIrad uamn Oepk G¥nraHaa

D, =P, +YA=p, 4P, =D+P. (2.40)

HeMak, oMK WAHHI Y4YH OFHpAKK DocuM Ba OPTHKYA HOCHM
TylmyHvYanapu Sup Xua 3kaH, bynaad 6yéH orupiank 60cHm Ba
OpTHKMA GOCHMNApPHUHT WHIEKCIAPHHH TYWIMPHO KOAaupHO,
ynapHH dakar p 6WiaH ngoganafiMmus

P=Dy, =1, (241)

GepKk HaMW yuyH 3ca p,,  Ba p GOCHMAAP Xap XM KHAMaTra
3ra, WYHHHT Y4yH

opT

p =p0l‘llp + (PU“P,])' (242)

Hlynaait kunub, xamMacH 6¥1nd On3 Heml xun OOCUMHMH,
MYTAAK p,, OFMDNUK p. OPTHKMA p_ . TAWKH P, BA atMocdepa
p, bocuMiapHH aHHKIaauK. THAPOCTATHK DOCHM KYYH TYFPHUCH-
Ia cy3 wpuTunanuran 6¥nca, ynap:

1} MyTnax rugpoctatux 6ocHM Ky4n P Ba 2) OpTHKYa
THAPOCTATHK OOCHM Ky4M Pm ra axpanaau. OnaToa «opryuKuar
JIeTaRn ¢¥3 TYILMPHG KOAAUPINAAH BAa KHCKAYa THAPOCTAaTHK 60-
CUM KyuM 1ed atananu.

IrapoctaTik HocHM. Bakyym. MaHoMeTpuK (THAPOCTATUK)
GOCHM CHMOONK, CYBAM NBE3OMETD BA MEXaHHK achobaap (Ma-
HOMeTP)} Epaamuna ynyanaam, ManomeTpyk (rHapocTaTik) 6o-
CHM:

fepK MAWLI YIYH P =P, Py (2.43)
OYMK MAMWI YIYH  p,. =P, —P,. (2.44)

MabayMKH, OUHK HANLIZATH CYIOKJIMK caTxura atMocdepa Go-
CHMH TABCHP KHNaAH. Y X012 MAHOMETP OPTHKYA TMAPOCTATHK
GocuMHH Yiryalian

P =P =YH, (2.45)

Oy epna h — CYIOKIHMK CATXMIAaH KapaaaéTraH HyKTaraua GynraH
YyKYpAHK. Arap mytinak, 6ocum armocdepa 6ocnMnaaH nact
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Oyaca, CYIOKIMK COAMHIaH HIHI HYHAArH X0AaT BaKyyM Aed
aranagn. Bakyymuu ¥nuaiauran ac6o6 BakyyMMeTp AcHKIaNN.

pnux =pa - p,u * (246)

2.5-§. BOCUMHH YTYALI ACEOBJIAPH. CYB BA CUMOB
BHUIAH HINBAMAHMTAH ACBOBJIAP. MEXAHHK ACBOBJIAP

a. Cye 6uwian suunaiimran acGobnap

MeezomeTpnap. Ieesomerprap rAAPOCTATHK GOCHMHH
CYB épaammaa Ynuainam. bocMMHAHT MUKIOPH IMHILA HAlYa HUMI2
KYTAPUITaH CYKKNUK GalaHINTK 6MNnan aHukaanaau. [1seso-
merp (2.7 Ba 2.8-pacmiiap) xap X, AbHW TYFPH €KW 3MWATaH
waknaa 6¥nub, MKKHA TOMOHM OYMK LIMLIA HaluazaH Hoopart.
MrezomeTpK OaIAHANMKHY YAUASTranaa CYIOKAMKHUHT KAriii-
AP K¥TApWIMILMEK TabMKHIaW Ba OYHAa XaTtora uyn KvVidmac-
JIAK MAKCAAWAA HAHYAHHHT AHamMeTpy aMannérna 10—15 MM Ba
YHAAH KaTTa Kabyn kunuHaau, [Tee30MeTpHUHT NACTKH TOMOHU
HWIMUIHWHT J€BOPHTA, YAUAHHIIM Kepak OYIraH HykKra Xoii-
NAWIFAH YYKYPAUKKA YpHaTHAAAN. 2.7-pacMia XaM Hanw, XaMm
MbE3OMETP OUHK, ABHK p,=p . By X0n1a Cyl0KIHMK caTxy nanui-
1a Ba AbE30MEeTPAA GUp XM TeKUCAHKIa 6¥nanu Ba Nbe3oMeT-
g;}; aﬁﬁ{ﬁananmux #1 HYKTACUH XKONAALITAH YYKYPAMK A T TERT

h =h (247)

f

by xonataa opTHKYA BOCUM KYHHAArMYa E3UNAAH;

2.7-pacm. ' 2.8-pacm.
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p=yh=h (248)

2.8-pacMaa waMIn Gepk, ALE3OMETP 3ca OYMK. Manuigaru
CYIOK/IHK CaTXHIa TALCHP STA€TraH Tawku p, 6ocum aTmocdepa
GocHMHM p_AaH KaTTa

B> D, (2.49)

Y X0nna nee30MeTp HAMYACHAArH CYIOKIHK MAHWAATH CY-
IOKJIMK CATXUNIAH (aHYa IOKOpPHTa) h GanaHanvkkKa xirapuna-
an. CYIOKTUKHHHT BUMIary # Hyk",racnﬂam CHAPOCTATHK GOCUM
rUApPOCTATHKAHWHYE acocHi TeHrnaMach (2.34) épaamMuna aHHK-
MaHaaH:

Pu=Prpgh=p+vh (2.50)
GyHnaH
hp p.upgpa P,,;Pﬂ . (251)

BOCHMHN WHILA HARYANATH CYIOKJIMK Oanaummvri Gunan ynuau
Kynaa Kyna#t, iyHHHT yqyH Oy yCeya TeXHHKaZa K¥n KVInaHH-
nagu. by epaa wWyHH AXuH 3¢aab KONHIU KepakKi, CYB YUyH
1 kr'xyu/cm? €kl 1 aT™.ra TeHT 6¥araH 60CHM

9,81 ll)lJ{]{]i
=—£—-—=-—p«-:‘———-———H—-—-—IOM (2.52)

GanaHaIMK, acock | ¢M? 6¥NTaH CYB YCTYHUHH TAIIKWN 3TAIH.
Cumo6 yuyR 3ca

9,81 10000 H

— P - _.P
hPcmmﬁ - Poumosl - Y enmot = ]32900 ]'[ 0 738 M~ 738 MM (2 53)

Ganananuk, acocu 1 ¢cm? 6¥nran cHMoOG YCTYHITHM TAMIKKUA 3Ta-
AR,

[Mse30MeTp Kyaa ce3rup Ba aHMK acGo0, aMMo Y yHYa KaTTa
6Ymaran (0,5 armocdeparaya) GocuMHM Yayalii MyMkuH. Katra
GOoCUM YYYH NBe3OMETPHHHI HAHYANAPH Xylda y3yH O¥aHwm
kepak. by 3ca anya KWAMHYMAHKAApPHH KenTHpHWO unkapaau.
bynaa Gotkaya cyiokInK EpoaMuaa nHaaiiuran ManoMeTpAap
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ny UlaHWIaau. By MaHoMeTpaap 3HYANrM Katta 6¥1raH cylok-
mknap (Macamad, ¢cnmos) éaamuoa nunaian, CUHMOBGHUMHT 3MY-
11N CYBHRKHIA Kaparanaa 13,6 MapTa kaTra 6yaransnas, cu-
MO0 MAHOMETPHUHT HaMYacH ¢yB 6MNaH MUINAMINTAH Nbe30-
smerp Halyacura Kaparanaa GMp Hedya MapTa KHCKA Ba aH4a ux-
wamM Gynanu.

0. Camo® Gunan nmsainuran acfodnap

CumMoban manomeTp (2.9-pacm). By manomeTp U ch-
MOH LIAKJAATK WHina HafyaaaH ndopat 6YAND, YHUHT 3rHi-
raH THpcarn caMo0 6unaH T¥naupunagu. CumMo® MaHOMeTpAa-
prHK 3 aTMocdheparava 6¥araH GOCHM YYYH HUEIATHIL MYM-
kuH. Hamu nunaaru GocHM TabCcHpnaa cHMoG caTxy 4an 1o-
MOHZATH Hailuana nacaaau, YHC TOMOHIAMK HaiUaaa 3ca KyTa-
pPUaoH,

Yan ToMoHAA TypraH Haityazaru cuMo0 caTXMzaa 4 HyKTa-
nu GenrunaiiMus. by HykTaza runpocTaTHK GOCHM KyHWAATH-
ya (THAPOCTATHKAHKHT acoCcHi GopMynacHHU KVnnab) aHuk-
NaHaIH.

Hykra 4 ra Madiuaard CYIOKIHK TOMOHHIAH TALCHP KHNA-
érran MyTaak 60CHM

P =Pyt PopBhy = Py Hoplly (2.54)

HykTa A ra MaHoMeTpaaru cMMob TOMOHKIAH TALCUP KWa-
ETraH MyTiaK GocuM

p»«: Pa + pchnﬁghcnmoﬁ =

= pa + ,_Ycumoﬁ hclmoﬁ’ (255)

Oy epaa p_, Ba P, — TETULI-
AW HOIHWAATH CYIOKAUMKHKHT Ba
MAHOMETPAATH CHMOGHUHT 314~
JAHTH.

(2.54) Ba (2.35) renrnama-
AApHHAHT ¥3ap0 TEHIAWK iap-
THAAH TallKH OOCHMM p, HM
aHHKNAHMHK3: 2.9- pacm,
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pl] + pcynghc_vu = pa + pcmmﬁghcnmoﬁ;}

okH ot },cyuhCyn =p t ]’Clll\lt‘lﬁhcul\lﬂﬁ' (256)
(2.56) pan

. p[}: pa + pcumnﬁghtumoﬁ - pc_vughc_vu;}

ekH pi]: pa + }’cumoﬁ : htmuoﬁ - chlshtyns‘ (25?)

Mopulewny ManomMeTp. Ynap karra SoCHMMAAPHH Ydaw
YUYH MHLtaTiiaan. (2.10-pacm). ¥Yaap ruapaBiuK npecc Hakiu-
Ha 6¥naau. by manometp A Haifiua, B nopluex, C TeMup naac-
THHKA, KaydyKaad fcairaH naactuhka D, cys K, MaHomeTp
THpcard E Ba cuMo6 TYAATHITAH QUMK Haiva ( AaH TY3MJIraH.

A nakvanan 60cMM NOPILEH OpKanM TEMHP NAACTHHKA Ba
KayJyyK MNacTHHKA épnaMHIa, YHHHT TvBMIa XKoinallraH Ma-
HOMETP THPCATH HYWAArH CYBra TakCHp 3TA/IM, CYB OPKAJIA 3¢a
MaHOMEPHHHI (7 HaityacMaaru cumo0ra TabCHp Kypcaranm, Ha-
THXaaa CUMo0 Halivana oKopHura Kyrapunaan. Kytapunrax 6a-
JAHLTHKKa Kapad opTHiKda rHApoCTaTHK GOCHM aHHKNAHAGKW. Arap
nopiieHb B HUHT MaAJOHKHM [, TeMUp nacTHHKA C HHHT Mail-

&

A T

T

I
Wdy/////J/////////’Ai

!I.J‘I‘Illll|lltlrl

[ I NI A T PO G A S T A

2.10-pacm.
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AOHHHU  F GunaH, MaHOMETp
Ieadyack G na CHMOOHMHT x¥Ta-
pUAraH SananATMIUHK A OunaH
Oearnnacak, 6ocum (THapoCTaTH-
KaHMHI MYBO3aHaT TEHIJIAMAcH- _
staH) Kyiuaaruya 6ynanu: LA,

. 5

'J‘r 17wl

P= %pcumnﬁgléuuoﬁ’ (258)

t e

[Mopwennn maHomeTpaap €p-
NAMHIA KHMHK CUMOG yCTyHna-
pH OpPKARY Xyla Katra BocHm-
AAPHH $14al1 MYMKHH, 2.11- pacm,

JAudbdbepenuman ma-

HOMeTpAap. Arap MKkM namwaard {2.11-pacm) ek Oup
HIMIIHUHT HKKH HXTHEPHEA KyKTacuparu (2.12-pacm) GocHm-
Jap cdapkuHu ¥nuaw kepak 6¥nca, y xonana auddeperusan
MAHOMeTP K¥wtaHunaon, UKkY Hamazari SupaaTupuaran tud-
dbepeHunan Mavometp 2.11-pacmna k¥pcatunran. by epaa xam,
XyIAM I0KOPHAA KYPCATHATAHAEK IHHLLIA HAalua Huniark cuMob
catxuna { C HyKrana) 60cHM KyAnaarvua é3unaau:

a) HyKTa C ra B WaAMLWIAAary cylOKNHK TOMOHHUAAH TabCUp
KMAaETTaH MyTnakK, Gocum

B _

PE = )+ P8y 2.59)

6) HykTa C ra b namwaaru cyioKmMK TOMOHMAAH TABCHP
)TAETTAH MYTNAK, OOCHM

phﬁ] = p[(,m + ,Ocy,,g hZc,vu + P8 hcnuoﬁ‘ (260)

(2.59) Ba (2.60) TeHrAamanap C HykTararin 00cUMHHW Hdonana-
I'aHM YIYH yaap Sup-OnpHra Tenr O¥aniapy wapt

(B}

pn = p::usj‘ (26])

vy xonga (2.59) pa (2.60) TeHrnaManapHUHr YHr TOMOHAAPH

NIM HYKTAOard Mytnak 6ocumau ugonanaidan. WyHaaii akasd,
yhap xaM 6up-Gupnapura TeHr 6¥nann

37

www.ziyouz.com kutubxonasi



p + pcmghlcvs 5’ + pc)rsghlcyn + pcuuoﬁghcnmoﬁ' (262)
(2.62) H¥ Kyfinparvnya E3u MYMKHH
p(B) pfilm = pcyughbéyn - pcynghlcys + aocuunﬁghtmmﬁ' (263)
Ekn
p(B} By __ - 2 64
h - P = Pc,rng(hz hl)cyn + pcumoﬁgh:mmﬁ' ( . )
Gy epaa (1,7 ). .= —h, s OVATAHK yUyH
piB) pl.lls) = _pcynghcumoﬁ + pcmmﬁghrnuoﬁ’ (265)
HaTDKana
pt{}BJ {B) = (pcumoﬁ pcya)g}%uuoﬁ (266)
Hiyuaait Kunu6, 60-
cumwnap dapxp £ wak-
0 @ npary auddeperuan
ez = T2 =2 MAHOMETPHHHT HKKATA
o wsbsp Lon KMCMHNATH {1uHLIa Haji-
p yanapaaru} cumod car-
2 e 2 XJAPMHMHT (apkaapi
AR 1 b OMIaH aHMKJIAHAAM.
i (F_ |® 2.12- pacmpa aca ropu-
[ 30HTal KYBYPHHHT
u HKKH A Ba B HyKTacura
- Feunod OUpAAUITHPUATaH Aud-
[ deperunan MaHOMETP
[— K¥pcarunrad. by xonaa
— tumod xaMm 2.11-pacmaa kypca-

TWITaHAeK, B Ba b Hyk-
Tanapiard MapoCcTaTik

Gocrmnap dapky (2.66)
TeHTNaMa KabH udona-

2.12- pacm. naHagu:
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2.13- pacm.

(A) (B) _

,91 - p2 - (pcmmﬁ - pc,vn )ghtlmnﬁ (267)

MukpoManoMeTp. MUKPOMaHOMETPHHHT I0KOPHIA Kel-
TUPW/ITAH MaHOMeTpAapaaH GapkKH WYHAAKK, YIADHUAT Ya4aL
AHUKAKKNAPH HUXOSTIZ KOpH 6¥nnG, nact Gocumnapum ynyaid-
au. byHaal MUKpoMaHOMETPAapaaH GUPHHUHT TY3UAWLLMY 2.13-
pacMAaa Kypcatunrad. MukpoManoMeTp acocaH, GOcHM ¥nyaHa-
JIMrAaH HAMWITA YRAHTAH XaB3a (pesepsyap) A Ba wMwa B Hajiva-
AaH TyzuaraH. MUKpOMOHOMETPHHHT LWL HARYaCH TEKHCIHKKA
HucOaTaH ¢ SypuaK ocTHAA Koinawran 6¥nund, 6y Gypuak xox-
aranya y3arapTioiHIId MyMKHH. BocuM 1iHiia HafraHWHT TyOH-
Naru Kypunma épaaMuaa aHMKNaHaau.

BaxyysmumeTp. Napapinkana cyIOKIHK TYAIHPUATaH 6epK
WAHIL HYHAAIH HXTHEPHIA HYKTacHZa MyTaak, 6ocHM aTtMocdepa
OocuMaaH nact 6yica, 1oKkopHaa afiTuaranaek, OyHaail xonatra
BAKYYM Heluaaay. MacanaH, HaCOCHHHI ¢¥puLl KyBYpHAArH
0ocuM, cHPOHHHHT THpcarkaar 60cHM Ba XoKaso. Atmocdepa
DOCHMHAAH NacT OOoCHMHH (MAMIIAA BAKYyM OVIran xo/ma)
ynuailouran acbobnap sakyymmetp ae6 atanaam. yun aitvuw
KepakKil, BaKyyMMeTp OVuuTMKAA TYFpHAAH-TYFPH OOCHMHH
yndamaizv, QaxkaT BaKyYMHU Yn4aiau, S5HA Y HAMLWAATH aT-
mocdepa GocrmMraua etmarad GocUMHE ¥nuaian. by ac6o6 cu-
mMoGan acGobnapnan gespav Gapk, KUAMaNIH, Hinaw ycyau
Ooup xun. Bakyymmerp 2.14- pacmaa taceupianrad, by epna U
HIAKAAATH BIMINA HAHYAHKHHT THPCArH CUMOOra TYAMpHUAraH
6ynus, HalYaHHHT OMpP TOMOHH GOCHM YIYaHAIWMIaH MAWLUTA
vaaHraH. HalluaHWHT HKKHHYHM OYHK TOMOHMIA 3Ca, aTMocdepa
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GOCHMM TabCHP KWJaaH. Maca-
JaM, B waMu raz Onnad TViaau- |
puarad 6¥an6, yHaard 6ocum

pa::pu + pcmmf\ghcumoﬁ * (268)

OyHaaH
pﬂ =p{: - pc;muﬁghmmuﬁ " (269) i

rumad

—L By epna atmoctepa ocuMmu
cumgd TAbCUPHIIA LLIMIUA HaiTyagarn cH- |
MO0 K¥TapBnraH Gastaiinnk

hc;maﬁ = E{ﬁ + (2?0)

2.14-pacm.

MINILIATH p,  BaKyyM 3¢a p, ra TeHr Oynanm
Po=P,— P =p, (Genrn). 2.71)

Bakyym Honnav 1 atMocgpeparaya ¥arapaan. BakyyMm rHapocTa-
THK HBOCHMHHKHT ¥140B OUpARKAApHAA HPOIAAAHHUIIH MYMKHH,
AEKHMH KYNPOK, CYIOKAHK (CYB) VCTYHH 0anaHAAnFH Kabu MeT-
paa wdonanasany.

B. Mexaunk acGoGnap

I0xopyna xenTUpUATAH CyIOKAUKIap (CyB, MO, CNupT,
ahup Ba HoLIKANAP}AA HiNaimkras acbobnap yH4va katra 6ynMa-
raH GocUMIApHU ¥yaliaa acocad aManui naboparopuanapia
KeHT K¥anaumnagn. Karra Gocumnapuu, macanad, 5 atmocge-
panaH WKopH bocumaapHu ¥adawiaa MexaHuk acGobnap, xyM-
JanaHd NpyXHHUTH MaHOMeTpAapAaH GoijaaaHuAany.

floyxuuanu manoMmeTp. By ac6o6 (2.15- pacm) Gy
onka xe3 4 naiyanad Tysuaray 6¥aus, yuu 6Up ToMOHY THIL-
i B mexannamra énnwtapunrad. Ukkumayn ouux, ToMoru Go-
cuM ¥nuanmun kepak 6¥aran D noniu 6unan ynanrad. A Haiiva
HUMIa YJIaHTaH D waMi OpKaiTH CywiiuK yraan., Cyxnk Go-
CHMH TAabCHPHMAA MPYXHHA TYFpUAaHa 0olinalian Ba TaWKH
MEXAHH3M {CTPSNKA)HY XapakaTra Kenrupann. CTpenKaHHHT Xapa-
KATH WAHLIAATH OPTHKYA MMAPOCTATHK HOCHMHHM K¥peaTald. Ma-
HOMETDAArH uikana yavyaHrad GOCHMHMHT KAAMATHHU aTMOC-
depa documMy GUPAKKIApUAa K¥pCaTans.
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MemOpaHand MaHOMeETp.
hytjia CYIOKJIHK IONKa Me-
;U1 nAacTHHKara (mMemopa-
i) Tabcup 3ranu (2.16-
pacs). Hlynaa membpana 6y-
KIIHG pryariap TH3MMU op-
KUIH CTPENKAHH Xapakatra
MITHPAAK, CTPeika 3ca
IWIMIUAArY TUAPOCTATHK 60- 2.15-pacm.
CHMHI K¥pcaTain.

TudpocmamuKkadan amMaiil MauFyA0m PIKau Y4y yeayouti
xapakmepza req GYa2an HAMYRAgUE Macaraiap.

2.1-macana. bepx wauwira cys KyWuIraH ga y nbee3oMeTp
OUNaH XHuxo3naHrad. MoWlugark CyB catxura TabCHp KMNagT-
rad 60CHMHH uaHw Gepk GynraHu caGadnu, Tawku 60cHM
neb xucobaaimus. Macanana 6y Tauiky 6ocum Gepunran (2.17-
pacm).

p,=10Ta; p,= 1,25 10°Ila; y = 9810 H/m".

HMauwira ypHatuaran nwe3oMeTp CyB catxuaan = 3.0 M nactaa
# HyKraga xoinamrad. CyB rbe3oMeTpaa KaHaai }rp Bagana-
AWMKKA KYTAPHINILHHH aHHKJIAHE,

Euuy. Tiveszometpuk Sanananuk (2.51) popmyna épnamuaa
AHUKAAHAAW. YHUHT yuyH (2.54) ra acocaH p MyTaak 6ocuM
(Gepx MAKNIY YUYH)IHH aHRKNAITMH]

2.16-pacm. 2.17-pacm.
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i p=p,tvh=

8 <, =1,25-10°+ 9810 -3 =
=1,544-10° I1a.

TeesoMeTpirkK 6anaHaIHK

h = Pu=Pg -
? ¥

1 end
_ 1544 153810],0 19" _ 5,54 m.

2.2-macana. 2.18-pacm-

Jari A LaMuaaH XaBpo CH-

KH6 yHMKapHWrad, y epna-

2.18-pacM. ru Gocum p_ =p =0,60

atMocepa. A MAMLI Haliva

OpKanu B unutaary cys OW1aH TYTAIITUPHITAR. B Hau1L OYHK,

WYHWHE YYVH YHIATH CYB CATXHra aTMocdepa 6G0CUMH TAbCHD
KUNaau. A BakyyMm GaJaBAIMIMHY aHHKJIAHT.

Ewuw, HNaiyana K¥TapWIraH CYBHMHr /1, GaNaHAAMIMHH

AHUKAAAMK3!

_ g o PemPy _ HIP-0640°
kﬁax = hu - a}’ = 9510 =40 M,

Oy epna
p=10"10°Tla; p,=0,6 - 10° [a; y = 9810 H/m’.

2.3-macana. Cys Owian TVAIMPHATAE OYHK Wan Sepunaran
{2.19-pacMm) A HyKrana (A YYKypJIMKIA) MAaHOMETD YPHaTHATAH.
Arap wy A HyxTana ManomeTp p_ . = 0,40 krk/cm? ékm 0,4 at-
MocdepaHu Kypeartca, CYB CaTXH LY HYKTagaH KaHya ki Sanakn-

nukaa 6ynann?
Erun.
- P
- — — o Puan . 0-40‘1()? ~
—_|— h = ¥ 9810 ~4.0 m.
}; -
A @ 2.4-macana. BakyymMeTpau Haituaaaru
cuMoG 1 —~ n un3nFvra Hucbarau i =0,30
M OanaHAAuKKa K¥TapuaraHd 6ynca, {(2.20-
pacM) A UWJIWHAPAATH NOPLUEH OCTHAA
2.19-pacM.

X0cHA 6¥nran BakyyMHH aHHKNaHMHK3.
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.‘.-.m..:._}:

oM

i5u

a

2.20-pacm.

2.21-pacm.

Bz,
P.= Yomus 1= 13,6 - 104- 0,3 =4,08- 10* [Ta.

2.5-macana. Huwnvuap waknmaru Gepk uauil cys OMAaH
rinaupuarad (2.21-pacm). CyBHUHT 4ykypauru A = 2,0 m. Cye-
HUHI caTxpra p,= 2 atMocdiepara TeHr CUKHNraH B0CHMH, ADHI
TAWKH p, DOCUM TABCUP KUAANTH. ATap HanIl TyOH ep caTxu
(0—0 Takkocnawi Tekucaury)aan z=3,0 m bananana 6ynca,
MIHULAGCH CYBHHHT ITMAPOCTAaTHK Ba NBE3OMETPHK HOCHUMHHU
anmnanr. p, = 1,0:10° Ia.

P, IMUWIHKET TYOUTA TABCHP KWNYBYH MYTAAK, THApOCTa-
THK BOCHM

p,= py+yh=2,0-10°+9810-2=2,196 - {(° [Na.

TakKocnall TEKMCAMTUTA HUCOaTad ruApOCTaTUR HaMop
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8, - fauku HSZ%JL'*Z:

Focum

S 209610 3 9535y

nopuen 9310

)
, [1se3omeTpuk Hanop
)
- _Fs
h, ] X H,=H, .
- 1010°
) 2535 -gm ™~
r = 15,15 m.

2.22-pacm.

2.6-§. IACKAJIb KOHYHH BA YHHHI AMAJNIIA
KYJUTAHUIMINKY

2.22- pacMna KYpCaTHATAHUALCK XaMMa TOMOHH BEPK MM
onamu3. Manui cys 6unan tynovpunarad. Uavuw nepopnapunak
OUpKUIATH KHYHK TEIWWKKA mopeH YpHATHO, YHHHT épaaMHia
HAHLL HYMAATH CYBra Taliku p, 6ocuM KyaMns. Tmapocrartnka-
HMHT aCOCHH TEHTAAMACHAAH MABAYMKH, THHY XONAaTAary Cy-
IOKJIHKHHHT HXTHEPHUI HYKTACHAATH THIPOCTATHK GOCHM HKKH
OMHATa QOFIHK, CYIOKIHK CATXHMA TabCHP ITYBYH TAWKH p,
GocHM (UavLE OMHK BYiIca, TalKH 60CHUM atMocdepa GOCHMH p,
G¥nanaH) wy CYIOKAHK HYAAATH HXTHEPHH OMUHIAH HYKTAHHHT
CYB CaTXMra HUCOATaH XKoiUlaluran A YyKypnHrura OoFAuK, Arap
WY HAHILIATH CYIOKJHK HYNAA MXTHEDHH A, A, ... BA XOKA30
uyKypiaHkiapaa OMp Heda 1, 2, 3 ... # HYKTa o1caK Ba Oy HykTa-
NAP YUYH MMAPOCTATHKAHMHL 2COCHH TEHIMAMACHAAH, MYTIAK,
rHapocTatik Gocum dopMyianapuHi €3¢ak, y xonaa

D= Dtk
b =Py tyh; Q.72
P=mtyh,

UXTMEPHH HYKTAIAPTA TABCUDP 3TASTraH GOCUMHMHT KWHAMATH
dakar Wy HygKTanap XoWNaWraH A YyKYpPARKKA GOFTHK 3KaH,
CYIOKAMK CaTXHUTa TALCHP 3TYBYM TalIky p, 6ocum aca, Gapua
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[. 2,3, ... HyKTangap y4yH 1 -
virapmac 3KaH, AbHHU
p,=const. by (2.72) tenr-
hamanaH KYpuHud Typnd-
Jin. Bynnas cywok MK car-
XMra K¥AHATAH TAlKH p,
DOCHM LY CYIIMK HYH-
JIarH UXTHEPUIA HYKTanap-
ta OHp XM TabCHP 5TaaH,
SBHA TAlKK DOCHMHY CY-
I0KTHK HYWAA XOoHnalural 2.23-pacm.
WXTHEpPHIH HYKTanapra
(xaMaa UXTHEPUH TeKMCIIMKKa) OMp XM TAbCHP 3THUIMHM bB.
Mackane anukjiaran Ba v, b. Iackanb KonyHu aeitnnany. Maca-
NaH, p BOCHM KYYHHWHT CYIOK/IHK OPKANH HAYLIHWHT AeBOpHTa
TABCHPH, LY AEBOPHUHT MAHIOHHTA TYFPH NPOTMOPLHOHANNRNA-
rMHY MCGOTAALL YUYH TYTAI MIMEL ontaMus. (2.23-pacs}. ¥ uamu-
JAPHHUHE KYHAQNAHT KECHM MAlIOHNApH Xap Xua, ynapiaaH A
HAKWHHHT KYHAATAHT KeCHM MallJOHH 0, KHYHK, B HAHIIHHHT
MallICHN @, 3CA KaTTa. Arap nopilieH €paamMuaa A naniari cys
carxura P, ﬁoch KYYHHH KYiiCaK, Oy epaa nopuieH Tybéuaarn
CYB CaTXH ra TABCHP KHAAETraH HOCHM

=, 273)

@y

TSI,
St P., _

Gynaau. b. ackane KoHyHHra 6nHoaH p, 60CHM B uanwaary
NOPLICHHUHT OGHPANK MafAOHKMEA XaM WyHAaH TasCUp ATakH.
Bynnaan P, 60cuM Kyuu B MAMIIAATK NOPLISHTA TALCHPU KyFHK-
JIaFHya é3unaan

P2= P(}UJI ?

CKH

P =P Q.74

Iml

(2.74) TeHrnaManan KYpUHAAHKK, B uanwaary o, Ba A WIOHLL-

JIATH | CYIOKJIMK TALCHP ITAETTAH MARZOHNAD HHCﬁaTH KaHYa

KATTa 6ynca P, xyy P, ra Hucbatan LuyH'-lanMK KaT'I‘a VIIAIH,
Macanau, arap o, =5- 10~ Mm% o, =50-10"*m? Ba P =100 H 6¥nca,
v X0/laa
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P, = P22 - 1000407 1piy,
510

Iy

IyHAaal G¥anwAra KapaMacaaH GoCHM HKKaTa MOPLICH Maiao-
HUHHHT OUPIHK 103anapura OMp XHA Kyd GHIaH TabCup 3Tanx:

_A _ 100

e 507

=2-10° Ma;

~ 51000 2.10° 1,

%2 Twy T 50007

B. Ilackan KOHYHHHHET AMAJIIA KYULAHHIMIIH

Tuapapnux mawmnanap b. [Mackan KOHyHMra acocan M-
naiian. TMAPaBAMK MALLMHANAD KATOPMIa MIPaBiKK IPece, THA-
PaB/IHK aKKYMYJIATOP, THAPABIHK AOMKpPAT Ba 60luKanap K1pa-

IH.

2.6-macana. Byp nuIyn raapasank npece €pAaMuaa YHHURS
pudarvra { =200 H kyy 6u1an tavcup 3tanu (2.24-pacu).
I'mapaBnauK npecc pHMATHHMHT KaTTa ejikacH a = 1,0 M; Ku-
MK enkack b = 0,10 M; KaTTa oplIeHHHHT AHaMeTpr D= 250
MM, KMYMK MOpPIIEHHUHI AHameTpH d = 25 MM, dofaann uw

R AL AL LS EEL LR
4,:‘ I T ¥

‘\ N,

2.24-pacm,

46

KOG PUHLHEHTH
1 =0,80. [1peccaa cHKu-
AUW KYUHHHHT KHH-
MATUHM aHHKJAHT P,

Fugw, Katra mop-
ILIEHTa TABCHP KMAAET-
raH HOCHM KYYHHHU TO-
MaM#3:

=023 -

o l0200f025Y
'0*8'0,10'(0,025) =

= 1,6 10%H.

o)

[Ipeccaa cMKHAUIT Ky~
4§ PHYATHWHT KaTTa
enkacura  K¥iuaraH
HLIMH KYy4Hra HuchataH
800 mapTa OpTHK, 3KaH.
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2.7-§. CYOKJIHK BOCUM KYYHHUHI JEBOP
O3ACHTA TABCHPR

CywoxIMKHHHT TexHc gesopra 6ocumn. NuapocTaTnk 60-
CHMMHHMHT T€KHC NeBOpra TabCHPH Ba YHHHI OanaHA/iNTH
O¥Hnua TakCUMAaHU L 3nwpacH, WxTHEpuil HYKTagaru rui-
pOCTaTHK GOCHMHM OMAraH Xoaaa 60CHM KYYUHH EKH YHHHE
TEHT TABCHP ITYBYUCHHM (OHpOH Oup Aesopra HucdaTaH)
aHvKnaW ocoH. CyrKINKHHHT GHPOR-GHUD 103ara GOCHM Ky-
YMHH AHHUKAALL, MACanaH, r’MIPOTEXHHK UHUIOOTAAPHH, CYB
TYCFUY DAPBO3AJADHH, CYB XAR3ANAPUHH, KAHAI deBOpAapH-
HH Ba GOUIKAMAPHU FHIApAaBNIHK XHcoOnalga (yJIapHHHI CTa-
THMK MYCTaXKaMJI#TMHHM aHMUKJAlla} KaTTa aManyil axaMHu-
a1ra 3ra. CYIOKJIHKHUHE THIPOCTATHK DOCHM KYYHHH aHHK-
n1a1Aa, aBBane, COANApOK, X0NMapHH Kapab yuKaMA3, Maca-
JaH, DOCHM KYYAApPHHHHL TEKHC 103aNiH ASBOPra TabCUPH-
HM, KEHHHYATHK MYPaKkKabpox XonnapHHH, SbHH THADO-
CTATHK OOCHM KYUMHWHT 3TPH CUPTAN ASBOPAApra TabCHPH-
HH Kapad YHKaMH3.

Hxmuéputt wakadaeu meKuc 103aiu 0egoped CyYOKAUKHUKE
Gocum kywunyu arnukaatimus. ByHnail xonat ydyH CYWOKIHK-
HHHT DOCHM KYUHM TEHINAMACH aHMKJAHTaHAaH KeHHH CyB
caTXMra K¥yiunraH G0CUMMHHUHT TABCHUPHHH KYIIUD YpraHa-
MH3. YHHHP yuyH Oy YKHM TeKHC A€BOPHHHT AVHAIHLIK
Oyiiu4a onaMu3, ¥y TOpM30OHTaN TEKHCAKKKA HucOaTan o Byp-
UAKHW TalIKKA 3Taan (2.25- pacm). by neBop 6up TOMOHIaH
AYKYPAHMTA A O¥NraH cylokJnkHe yumal typubaun. [y Oy
VKM xofinawran uxTuépuii MN Texucnuxna o MafiIOHHH
bearnnafiMuz. AesopHuHr MN TeKMCIHIMAAH o MAHAOHNTA
TABCHP ITAETTAH CYIOKANKHUAT P 0OCHM KYYMHH aHHKAAl -
MH3,

MN Tekncankiarm @ MalAOHHHHT OFUPIMK MapKasH C cyB
CaTXMIAH A_4yKypAMKAa xoinawrad. OFupank mapkasy C uyk-
racHHH Oy yKu GyiiMua cys caTxuraya 6¥nran OpajiMFHHH Y,
6unan MdonanaiiMus (2.25- pacmra Kapasr),

HeBopHHHT axpatunraH wy MN TeXHCIUrHTa TabCHP KHAa-
¢Tra” S0CHM KYYHHM aHHKIALL YYYH YHAAPH ¢ MARAOHRH Awm
DAEMEHTAap MailAoHYanapra aXXpaTaMy3 Ba 1y MallnoHvanapra
TabCUP KWIASTTAaH BOCUM KyWwIapHHK auuknaiimus, Uy Go-
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e orerere
bz /I

/

4y
2.25-pacM,

CHM KYYNapUHHHI WHFRHAKNCH Gepuarad MN Tekuciuxaarn o
MaiaOHYara Tabeup Kunaétran GocuM KyurHH Gepaan. Uly
MN Texucnukaard » MalZoOHYa HYMAA CYB CaTXMAAH THK
OY¥fnua /i 4yKYpRUKAA BA TEKUC AEBOPHUHT KUAAUTH GY#in-
4a y, macodana KoMAALTAH M AYKTaCHHH 0laMK3, By epaa #r,
YYKYPAMK ¥ opavHata fuaan k =y sinc TeHraaMa opkanu
DoFnaHTan. MabayMKM, m HyKTagaru OpTHKYA rHIPOCTATHK
Gocum Kyitmaarnya 6ynanu:

P =pgh =vh . 2.75)

m HyKTa aTpoduza Aw 3ReMEHTAP MaiAOHUAHH axpaTaMi3. by
3MEMEHTAp MAHIOHYA KYRa KMYKMK OVNraHKM y4yH YHHHT Mait-
ROH Oyituya ruapocratMK GocuMHHM Y3rapmac ae6 KaGyn
KWinG, (2.73) dopmynara acocan A 3neMeHTap MaingoHuara
TABCHP 2TAETraH MeMeHTAp AP GocHM KyYUHU KyHuaaruua
AHUKIaiiMK3:

AP = piing, (2.76)
€KH
AP™ =pgh A =yh Am . (2.77)
R HUHC YpHHra YHHHT h, =y, sino KUAMATHHM K¥iicak, y xonaa
48
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AP™ = vy sino. Aw 2.78)

MN TeKMCAHKKA TACHD KHIAETraH CYKJIMKHHHT P Gocum
KW A 37IEMERTap MailioHYamapra TabcHp Kunaérrad AP ane-
MeHTap H0CHM Ky4JapHHUHE HWFUHANCHIA TEHT!

P = ZAP = Zysinay,Aw, .79

¥ Ba sing ¥3rapMac COHNapHH HHFWHAM 2 GeAruChaaH Talka-
pHra uHKapcak, (2.79) tedriaMa KyHnaaruda €innamM:

P =ysin oZy, Aw, (2.80)

(2.80) TeHrnamana Iy, Aw — A 3J€MEHTap MallIOHYaIapHH

y,, opanukKa ( Ox YKMAaH To Aw MailoHuaraya Oyiran Maco-
) K¥naiitManapuHuHr iMFaHaMcy. Hazapuit MexaHuka Kyp-
cHia OyHAQi K¥yNaHTMANapHUHT HHFUHAWCH MaiidoHYaNapEHHT
CTATHK MOMEHTHHH OHAIHPAaH, ¥ xonaa MN tekucankaarm o
Mal{A0HYAHUHT YHHHT OFHPIAMK MapKa3ngan Ox Yxuraya 6ynran
macodara kynaitMack OM3ra CTaTUK MOMEHTHH Gepanu, AbHA

gnM=km (2.81)
(2.81) Tenrnamanarm iymAm Hu (2.80) TeHrnamara Kyhcak:
it

P=yysinaw. {(2.82)

byHuaan y sino Hu f1. 1€ oncak, CYIOKAHKHHMHT QOCHM Ky4M-
1M AHUKJIAHANTAH acOCUl hopMYIaHH ONaMH3

P=yh_w. (2.83)

Y h.— MN Texucauxpard o Mahgonvauuur C oFMpAKK Map-
Ka3HIa KYAWIraH OpTHKYA FHAPOCTATHK HOCHM GYIraHH ydyH
(2.83) Tenrnamara Kyfnaarnua MabHO GepHill MYMKHH: TEKHC
AEBOPHUMT ® MARZOHMra KYHUATAH CYIOKOHKHMHI P OocHM
KYYH WY ) MAAZOHHWHT OFUPJIMK MAPKa3Wra TabCHpP 3TAET-
I'aH OPTHKYA rBAPOCTATHK OOCUMHKHT LIy MaiaoHra kKynaiT-
Macwura TeHr.

xopuga kenTHpWIraH TyiIYHYa MYTNaK, O0CHM Kydwra
XaM TAATAYKJIH, 9bHH Oy X004 CYIOKNHK CATXHIA TAbCHP KHUna-
€tran GocuM p, (AbHH Tauiku SOCHM) IBTROOPTA OAHHALH. b4
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8 Xonja TeKHC ACBOPHWHT K3aCHTra
KyiuiraH P MyTaak 60cHM Kyuu
Kyvituparvua €3vnaam:

P, = pyo+vho = (py + ¥h,)w.(2.84)
(2.83) Ba (2.84) Tenrnamamap ép-

u=éW Aamuga P GocM Ky4HHU Ba o, /1,
7712777 7 JlapHM aHukjaiaa Sup xun ynyos
oupanru THauMu CH pau doiaa-
JAHMII Kepak.

2.26-pacm. yun xap A0MM 3cAa TYTHUI
KEPAaKKH, /1. HUHT KHAMATHHM NOMM TUK (BepTHKan) O¥iuya
ynuan mMaxkcaara MyBoQHMK, (CyB TAbCUP KHAAETTaH TEKHC ae-
BOPHHHT TOPH3OHTAN TEKHMCAHKKA HMCOATAH KaHaal Oypyak-
A3 xolnawiraHuaaH Katsu Ha3ap). AHa wyHu afiTHLD Kepak-
KH, OyHnaH OyéH aesopra Ba GoIKa WHIWIOOTAApPra TabCUp
STAETTAH CYIOKJAWKHHHI BOCUM KyUu# CY3IUHH KNCKAua OPTUK-
ya 6ocHM €XH opTHKYA BOCHM KYuH 1e6 1opuTaMus.

2.7-macana. Kpaapar WakKJIHAArM CYB TYTKUY TEKUC TEMHP
RapBo3ara CYBHHHI GOCHM KYUMHH AITHKAANT; KBAIpAT AapBO-~
3aHHHT ToMOHAapu |,0x[,0 M; napBoda IOpH3OHTANT TEKHC-
JHKKa HUCBaTaH o = 45° Gypuak octuia xoinalutnpuaraq. Jap-
BO3AHHHT I0KOPU KMPPacH cys caTxuiad # =2.0 M YyKypJiHK-
ﬂei)mofmamran (2.26-pacm); v = 9810 H/m" (éku p = 1000 kr/
M?),

Euir. CyBHMHE GocHM Kyunhu (2.83) dopMynanaH aHMk-
NaHMHU3

P =pgh.v=1000-9,81-2,35-1=2,305-10' / =2,305-10 kH.

By epna
Pg =y =9810 H/m"
he=h+y.sine=2,0+0,5-0,707 = 2,35 m;
o=L0-10=10 Mm%

CYIOKNHK GOCHMM KYYMHMHE TEKNWC OEBOPTa TAbCUpH Ba HIY
KYUHHHT MHUKIOPUHH OMAMMIAAH TalIKapu, WY P KY4YHWHT
AYHANMWY Ba YHUHI TAbCHP HYKTACHMHU XMcoDRalliHK Onan
kepak. Tekuc aepopra TabcHp KHAYBYH CYIOKAHKHHHT OOCHM
KYSHHHMHT HYHAAMILN, THAPOCTATHK OOCMMHUHT OMPUHYI XOC-
CacHra acocaH, TEKHMC ACBOD 103acura THK (HOpMaa) AvHan-
rad O¥naam.
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2.8-§. THAPOCTATUK EOCUM MAPKA3HM. FOCHM KYYMHUHI
KVHHMJIMIL HYKTACH

Tekuc aepop w3acunari 60CHM KyYH K¥RKAraH Hykrta 6o -
CHM MapKasu aeltuaanu. TopusoHTan TeXUCANKKA o Oyp-
4ilK OCTHAA XKOWMNALIraH TEKHC AeBopra KyHunraH 6ocuM Map-
~iI3MHH aHUKAAW YYYH 2.25-pacMra Mypoxaat 3tamu3, PacuMaa
HocuM MapkasuHU D Hykra 6vnad ndoaanad, yHHHT KOOPAH-
HUTH LY TEKUC AeBOP TeKUCAUTH OVitnya (AtHN Ov yKn Oviin-
1) ¥, 6¥nann. bocum Mapkasu D cyB caTXMAaH A, YyKYPAHK-
ia xoinawrand 6¥yaud, y AeBOPHUHT OFUpAMK MapkasH { C Hyx-
&) AaH nactaa Oynaim.

BocHM MAPKAZHMHHHT KOOPAHHATANADHAH aHUKAAW (hopMy-
JiacH, BYHMHT yYyH Ha3apnii MEXaHWKATA KYATAaHHUNAAMTAH, TeHT
TABCHP ITYBUH MOMCHT TeopeMachaaH GoiianaHamus, y Kyiu-
Naruua; «TeHT TabCUp 3TYBYH KVUHHHT MXTHEPHIH KOOpIHHA-
Ta YKH (macaman, Ox YKu)ra HAcGaTadH MOMEHTH YHHUHI Tall-
KHJI 3TYBYW SASMEHTAP KYYNapMHM Wy KOOPAHMHATA YKHTra
11chaTaH MOMEHTNAPUHUHT AHFHHAHCHTA TeHT». TeHT TAbCHp
3TYBUM Kyu P HHHT Ox YKHra HucGaTaH enkacH (opauHaTacH)
yp O¥nann. Tawxun 3TyBUM AP 31eMEHTAP KYY 3¢a Aw 3ne-
MEHTAP MAllZIOHYAra TALCHP ITANM, YHHHI €AKacu V.

Tenr tavcHp 31yBun P KYYHHHr Ox ¥KHra HucbaraH Mo-
MEHTH

M, =Py, (2.85)
TeMeHTap KHYNK AP kyunuHr Ox VKUTa HHCBATAH MOMEHTH
M,=APy. (2.86)

Talwikna 3TyBYY Kyunap MOMEHTAAPHHHUHT HHFHHINCH

IM,, = ?APJJ . (2.87)

TeHT TABCHP PTYBYH MOMEHT TeOopeMacHra acocat {2.85) Tenr-
namanan M (2.87) tenrnamasary M,, HUHT HUFAHAMCHrA
TEHT

M, =ZM,,
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EKH
Py, = ;ﬁAPy. (2.88)

OpTtHK4a 60CHM KYYHHHW HA3ApAA TYTCaK, ¥ xonna (2.88) tenr-
naMmagan

AP = pAw = yhAW = ¥y sin € A® (2.89)
Ba
P=yy.sina-o=yho, (2.90)

MomenTaap TedraaMacH (2.88) HH Kyinmaruua kyuyupub
€3aMH3

yhowy, = ZYJ’ sin oA, (2.91)
€KM yarapMac 2JieMeHT ¥ Ba Sina NapHH AHFMHIN Genrucy

AaH TAlIKapura qux,apuﬁ h. HH y.sino ra Tenr 1e6 onub,
(2.91)Hun kyhingaruua e3alvm3

Yy sin awy, = ysin uit; Awy?, (2.92)
(2.92) man
v, = %jy” 2.93)
"

a1
o 2
Hazapuii MexanHKanaaH MablyMKu, Oy EAU-W KaTTawink Ox

yKHra HucbataH © MAHAOHHMHT [ MHepUMS MOMEHTH; Wy,
KaTTANMK 3¢a Yia Ox ykura HUCBATAH  MAMIOHHUHT S_CTaTHK
MOMeHTH, UXTHEPHMIT WaknIary TeKHC MafaoHyanap y4yH y,
HU xucobnaw dopmynanapy 2.1-xagpanga KeATHMPHIATAH.
HOxopuaa alTHATAHAAPHY Ha3apga TyTraH xoaga (2.93) ten-
MaMaHy Kyauaardga €3uiu MyMKUH

{
PaooF (2.94)

AMULLL RVUPOK ILAKIT MARAOITHHWNT OFUPANK MAPKA3HIA HAC-
Gaton nepinet MoMeirinant polnanannunagn. Arap o mMai-
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JIOIHHUHT HHEPUWST MOMEHTHHH /. opkany ndopanacak, Ha-
1APHUH MEXaHHMKAHMHT napaaien ykAapra HucOaTaH HHEPLUMA
MOMEHTH TEOPEMACHra acocaH KyWdaarn TeHINaMaHW €3MW
MYMKHH

I, =1, +op; (2.95)

by I wHepuma MOMEHTHMHMHT KMAMaTHHU (2.94) Ta xyiicak,
(GOCUM MAPKA3HHMHL y, KOOPAMHATACH YUYH KYHUIAry TeHr-
AAMAHK ONaMH3
- Ic
Yp=¥c ove” (2.96)
EKU
yp=ycte,

OV epaa e — 3KCUSHTPUCHTET, ¥ OFMPIIMK MapKask Gunan 6o-
CMM MapKasW OpaNHFHAarn Macoga

Oynaa /. — xapanaérray MalAOHHMHI OFMPIKK Mapkasu C
HYKTa OpKaaun yrrasunrad yKxa Hncbatan (Ox yKura napan-
JAea) uHepura MoMeHTH. MalaoHHUHT MHEpPUHA MOMEHTH-
HUKT ¥140B OUPIUTH M?; CTATHK MOMEHTHHMKH 3ca, M%; ¥ X0/1aa
OoCHUM MapKasu y, KOOPAHHATACHHHHT YI4OB OUPAUTH, M.

(2.96) dopmynanan k¥puHanuku, D Gocum Mapkasu xap
AOHM MAaWAOHHHHI OFMPAHK MapKa3uiaH MacTaa Xoiiam-
raH O¢nagn. CyIOKAMKHHHT BOCHMR TABCUD KMAYBYM Maifi-
AOH (TEKHCANK)} FOpH30HTAN Xofinawirad Gynaca, dakar by
Xonna GOCHM Mapkasu MailAOHHHHT OFMPAUK MapKaiu Ou-
jlaH OMp HyKTaaa xofnaiwanu, (2.96) dopmynansan doitaa-
AaHWI oCOH OVAMIIK yuyH 2.l-Kagpaida TEKHC AE€BOpPra
TabCHP 3TYBYH DOCHM Ba OFHPJMK MAPKa3MHWUHI KOOpPAHHA-
TATAPHHH XYCYCHH XOJIJ1ap Y4yH XHcoDdaaw ¢opmynanapm
KeRATHPUITAH.

2.8-macana. Tekuc TYFpy TYPTOYPYAKAM CYB TYTTHY JapBO-
3AHYHT 2HH b = 1,5 M, ¥ TOPH30HTAN TEKMCAMKKA HHCOATaH o
=60° Hypuak oCcTHAA XKofnawiran 6yaud, 2= 2.2 M uyKypiauk-
JAaru cyBHM TYTHG Typuban (2.27- pacm). Uly napro3zara cyB-
HHHT BOCHM KYUMHH Ba Oy GOCUM KYYMHMHT MApKA3HHM AHUK-
nanr. p =1000 kr/m’.
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I-1 KeruM
o

- — 7

2.27-pacm.

Euuw, Bocum kyuunn (2.83) dopmynagan aHuKIaliMus;

P =vyh-0=pgh-0=1000-9,81-1,1-3,82=4,12-10°H =
=412 - 10 kH;
Gynaa

. _h 22 _
Y= o " 0866 = 200 M.

bocuM MapkasHHHUHT KoopanHaTacH (2.96) dopMyaaTaH aHHK-
JTAHAIN: '

¥Yp=)Yc + _127+382I27_12?+0423_]69M

OyHaa

ke 110 _
Ye = gna = Taes = P27 M

bt 15255 .07 M
=2, :
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2 l-wadsai

Maiionya- MaiiaorwanuHT a g:::ﬂﬂl‘ Maogflf::ur
HKHT HOMH CXEMACH p P
KCGOpIHaTacH KOOpPAHHATACKH
T¥rpu
., Iy _1
TYpIOYpYaK S A Yo =gh
w=b-h
TVeput
TYpTOYpUaK A Jandin ) by
(kIvnran) 3 2avh | Ve T8
o =b-h
L. Belb _h
Tpaneuus Br2b Yo =3 g
= l
=3 (B+ by,
Honpa Vp=arrigi=i p = atr
(KyMUATAR) {1 +7)
3
o=

HUs3ox. Arap TEKHC JEBOp rOPHIOHTAT TEKHCJAWKKA HMcDaTad Kanaaiaup
o Oypuax oCcTHAA XoljawraH &yaca, y, HUHM KaABULAA KeATH-
PHITAH KHAMaTHHY sinot Ta 6¥nKIn Kepak.

2. 1-xaapanaan GoRAANTAKNG, ¥, HHHT KOODAHHATANAPHHH
KYHHAATHYA aHHKJIAHAMHU3

_—-22 = 1,69 M.

=2
yﬂ"ahsmu 0.366

2.1-xapeanaa Keatupunrad dbopmynaanap 60CUM MapKasHHUHT
KOOPAMHATASAPUHY AHNKAALINA XHCOO-KMTOOHH aHyua coana-
NALITHPpAanM.
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2.9-macana. o =60° én-
Oomnaral TeKuMc aAeBopmaru
TEWUKHH OepPKUTYBYH, OHA-
meTpH 4=10,5 M O¥1ran gou-
paBUi CcyB TYTTHY gapso3ara
CYBHHHI P GOCHM KYYMHU Ba
KVHMITAR MapKasHH aHHK-
naur, a=1,0 M, p=1000 kr/m*
(2.28-pacm).

Fuu. CyBHUHT BOCHM Kyuu
(2.83) dopmynagaH aHHKAaHA-
2.28-pacm . AU

P =pgho=1000-9,81-1,08-0,196 = 2076,6 H=2,08 kH,

Oy epna

he = (a+2)sina = (1,0 + 53)0,866 =1,08 u,

w=10,785d4* =0,785.0,5" = 0,196 M.

bocuM MapKasMHHHF KOOpAMHATACWHRW 2.1-XanBanijan ona-
MW3
rl

yﬂ =a+r+m,

Oy epma @ = 1,0 M Ba r =025 M 6¥nca, y, vt aHHKAAHMHS:

- 0,25¢  _
yD = l,0+ 0.25 +m"ﬁ’2—5) = 1.26 M.

2,9-§. CYIOKJAHK BOCUMMHWHHHT HANIU TYBHI'A TARCHPH

Manw 1y6w TeKHUe HOTOopHM3IOHTaa O¥AraH
xoa. KOKopnia kentHprarad 60CHM KYYMHH Ba ¥ KYHUIraH
HYKTAaNapuHU xpcobaaiianrad dopmMynanap, 6y epaa xam HAHiL-
HHHI TEKHC TYOHIa TabcHp 3TYBYH OOCHM KYWJIApWHM Ba Cy-
WETHKHHHT OoCcHM MapkKas3HHH aHHEKhalaa KSUIH&HHI[HI.IJH
MYMKHH. ¥YMyMaH onranaa, arap HIMIWHHHE TEKHC TYOH ropH -
30HTAJ TEKHCIHKKA o OypyaK oCTUIA Ba LTY MAHLL TYOH 103a-
CHHHMHT OFMPJIMK MAapKa3H CYB CaTXWIAAH A . UYKYPAHKIA XKOii-
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2.29-pacm.

nauiran 6ysca, y xonaa P 60cuM Kydi Ba y, 60CHM Mapkasu-
HHHT Koopaunata (2.83) Ba (2.96) dopmynanap €paammna
aHWKanagn. by dopMmynanapaars xamma waptan Senrvaap
2.29-pacMmaa KypcaTHATaH.

HWanit Ty6H TekKHe ropuszoHTan O¥arau xon.
MabnyMky, aManaa HaoMiuiap (SbHU pelepByapiap, CyB XaB-
3aAapH, THHAKpruYaap, 6ocumin aknap Ba X0Ka30JapyHHHF
TyOMapy TeKHC TOpU3OHTANra AIKUH OVnagn. bynga P Gocum
KYYHHH Ba ¥, BOCHMM MapKa3HHWHI KOOPAHHATACHHH AHMK-
Jall OCOMMAWAAN, XAKUKATAH, CYIOKAHK TYIAUPHATAH HAULL
TYOH TEKHC TOPH30HTAN Ba YHMHI MafiioHM o 6yaca, uly o
MANAOHHYHT OFMPAMK Mapkasu A.(C Hykra) 1y vavuinard
CYIOKJTHKHHHI # YYKypAMrura TeHr 6yica (3pHH hc=h), ¥
VUIHILIHHHT TEKUC FOPH3OHTAN TyOUra TAbCHP 3TYBYU OPTHKYA
fockuM KydyrHHH xucobnaw dopMmynacu Kyinaarnua 6ynaau:

P=yhuw

by kypHuMiaaru gopMyna Kyiinaa-
THY3 VKHNAAW; WIMIHUHT TEKHC MrOpH-
30HTAT TYOHTa TAbCHD 3TAETraH CYIOK-
JNUKHUHT HOCHM KYYW MIHLI TYOMIAH CYB  —
caTxMrada Oy¥araH UyKypAHKIArH CyB yC- e r—
TYHUHWHT OFHPAHTATA TeHT. HauuiHHKT - —
TEKUC TOPUIOHTAA TYOUHUHI © Mailao-
HUra TasCHP 3TYBYH BOCUM Ky4M KViHN-
raf HyKTa Wy MaHJIOHYAHHKT OFUPANK
Mapkazu OuaaH moc tywagu (2.30- c 7
pPacM), SLHH OFMPRAHK MapKasn Ba Oo-
CHM MapkKaiu OUp HyKTaza OynaaM. 2.30-pacm .
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2.10-§, TYFPH TYPTEYPYAK/IM JEBOPTA TABCHP BTYBYH
FTUAPOCTATHK BOCHMHMH AHUKJIAUAA TPAGOAHATITMTHK
YCYA

YMyMuit ycyhda. TMAPOMRILOOTAAPHH THAPABAMK
XHCOOAAUTAA aMaNIa KyTHHYa TeEKUC TYpTOYpYaKITH AeBOpnapra
CYIOKJIMK BOCHMMHHMHI TALCUPUHH AHHK/IAWLra TYFPY KeNanu.
By xonnapaa cyroKAMKHEHT P HOCHM KYUHMRY Ba v kyéuiaran
HYKTaHM aHHKjamaa rpagoaHanuTHK yCya KeHr KymiaHuna-
au. Tekne T¥pTOYpUaKIM AeBOpra TAbCHP 3TAETTaH BOCHMHMH
rpadoaHANUTHK YCYIAA aHMKAAl KyHMAAardya, GOCUMHHHT
MHUKAOPH BAa YHUHTI MapKasH Xam rpaduk Ty3Hll iWyaun Gunad
4u3Ma EpaaMuia {BocUM NIOPACcHAaH), XaM aHANHTHE XHCo0-
nam #YIM OMNaH aHUKAAHAIH.

BocuM MHKROpHHH aHHKAaM. BYHUHT YUYH TYFPH TYPTOYpP-
qaluM THK (BepTHKaT) AB nesopHW onamu3s (2.31-pacm). by
Jesopra 6Up TOMOHAAH YYKYPAKTH h, OYITaH CYIOKAHK TabCHP
3TANTH. By NEBOPHUHI KEHIJIUTHHHU b OUNAH, CYIOKAHKHHHT
COJIMUITHPMA OFHPANTHHU 3¢a ¥ Bunan uboaatalimus. A8 ne-
BOPTa OPTHKYA rHAPOCTATHK OOCHM 3RIOPACHHH YM3aMM3, Y,
TVFpy Oypuaknn yubypuaknaH ubopar. YHUHT BC TOMOHM ¥h,
ra TeHr 6ynaan. by anopaHHHr MailzoHWHK S 1e6 onafiink.
BepunraH THK AeBopia 3HHW b ra Ba Sanananuru Ak ra TeHr
6ynraH AS aneMeHTap MalAOHUAHK axpaTamus, By MaRAOHYA
CYIOKJIUK CaTXMAAH A 4yKypankaa xoWramraHd, Uy maiimoH-
yara TYrpH Keaaaurad 00CHM Kyui

f-F xécum
Py b b .
— ‘ _ Nl _@A(é;f) - =
T > b_l ® =
L—:}F Yl r'L %z?b,
1/ 20T
ﬁf A . i "‘".!
Z n
@ B
&
Iy Bra;dy a g 1
b, 7 ’ 4 ’
lo
2. M-pacM.
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AP=pbAh=vhbAh @97)

2.31- pacMaan KypHMHAAHKHW, YA A h K¥naiiTma, 3n0paHAnT
oAeMenTap AS MafijioHYacHHy Oepaiu, SeHH

AS=yhAh (298)
(2.98) Tenrnamann (2.97) tenrnamara xyicak,
AP=ASH. (2.99)

by xonna AB peBOpHHHI OYTYH 1033CHTa TAbCHP 3ITAETFAH CY-
IOKJTHKHHHT DOCHM KYYHHU OJAMH3

P=ZAP=ZASH. (2.100)

TVrpu TVpTOYPUAKAM AEBOPHHHT 2HH ¥3rapmac OYAraHu y4yH
CYIOKNIHKHHMAT AB nepopra GOCHM KyuH

P=hZAS, (2.100)
8KH ZAS = 5 6VAraHu yuyH
P=5b (2.102)

Iiyraait KMaKG, Texuc TYPTOYPUYAKAM 1€BOPra TALCHP TAéT-
raH GocamM Kyyn gesopaary 0ocHM snwpack S MaiJOHHHHHNE
NeBOPHUHT b SHUra KYnalT™Macura TeHr.

bocHM Mapkasuiy aHHKAaw. MabiyMku, PGochm Kydu AB
ZIeBOpra TUK HYHanrad O¥naau, WyHAal 2KaH, TeKHC TYpTOVp-
YAKiH AeBopra KyHuaraH D 6ocHM Mapxa3u AeeopHHMHT 00
cUMMeTpusa YKMaa xofimawran 6¥nu6, wy yx 6¥iivua gesop-
HHHI OFHPJIHMK MapKasuaaH nactia Typaau (2.32- pacmra
Kapanr).

BocuM KyuHHUW rpadHK yoyiza aHHKASLZAa YHUHr DOCHM
MAPKAIHHH JeBOPHUHT TYOH -
naH Gownad ¥nuad xyitmw
Kyhaiipox, Jlepopaunr anau-
ANMrd 6yilnya yuHdHr tyou-
maru B vykragan, Gocum
mapkasy D nykrarasa 6yaraH
OpanuKHy ¢ OGunan Genru-
naiiMus (2.32- pacm), y opa-
nvkaard Macoda 6ocum Ky-
YHHHUHI eAKacu AeHuaaau.

WMynnaii kunud, Gocum
Ky4H Ba GOCHM MapKazMHH
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aHUKAAWAA KYLTAHWIAAKWraH rpadoaHanuTHK yeya Kyiuia-
riya. ABpaio, Gepuarand TYFpu TYpTOYpYaKAY AeBOPTa CYIOK-
JWKHUHT THAPOCTATHK DOCHM BMI0PAcH YH3HIAIH, Ba 3NI0pa-
HHHr § MAaHAOHH aHUKAAHHO, YHH IEBOPHHHT KEHIAUrn b ra
KiTadTupuaanM; 6y oaHHran Sh kymaiitma nesopra KyiHAraH
GOCHM KYUMHHHT MHKROpUHH Sepaau: P = §bh. Keitun, Gocum
3MOPACHHHUHT OFMPJIMK MAPKa3k aHHKAZHAAH Ba LUY MapKas-
A2H I¢BOP MM3KFHraya THK (mepneHankyasp) yrkaszamua. 1y
YTKAUATAH THK (MCPNCHAMKYASAP)HUHT ACBOP YW3HFM OHAaH
yUpalraH HyKTacH 6ockumM Mapkask aetinntaau. [Hynu afiTuii
KepakkH, OyHaah rpadoaHaIMTHK yeya $akar TeKHe TYFpH
TYPTOYpYaKnU, YHWHT 3HM Yarapmac OYaran waknaard ne-
BODNAPra TAAYKAM.

2.11-§. THAPOCTATHK BOCUM KYYHHHHI TEKHMC TYFPH
TYPTEYPYAKIAN JEBOPIA TABCUPH

Tpacoanannrik yeyanun K¥anam. Tekuc TVFpu TVpTOYpUaKIu
JIEBOPTa CYIOKAMKHUHT BOCUM KyduHHM rpad)OaHATTHTHK YCYHA-
A3 aHHMKJIAWHHHE OeluTa XycyCHil XONMHHH KYpHD YHKAMMH3,
ByHaa xyingark waptim Genrunap Kabyn KWiMHTaH. h, —
10KopH Gbedhoarn cyBHHMT YYKypaury (Oy xonga cye AeBopra
Oup TOMOHAAH, IBHM Yan TOMOHIAH TABCUD 3TalM); A, — Na-
CTKH Obetbaarin CYBHHMHI YYKYPAWTH (Oy Xonma cys JeBopra
VHI TOMOHIAH TabCHp Kuaagu). Koarad wapram Oenrunap
YMYMHH ruapasikkala Kabyn KuANHTaH.

I.BHpUWHYN XycycUH Xona. THK TekHc TYFpH TYPTOYp-
YaxkJM AcBop OepHAraH, YHIa cye OHp TOMOHZAH (YAl TOMOH-
AAH), ABHH 0KOpH Obedaan TabCHp 3TANTH. 2.31- pacMAaa cys-
HUHT 49YKYpAUTH /. PacMaa cylokinK 60CHMUHEHT 3MI0Pack
TVFpH Oypuaknu yufypdak Wwaknuaa 6ynmb, 6y anopaHuur S
MaHIOHH

2

Y XONIA CYWKIHKHHHE AeBOpra 6OCHM KyYH
P=Sh= %yhfb.

Iy 60cHM KYYHHHNHT enkacH B HykKTacura HuchHataH (SbHH
AeBOpHUHT TyOHra HUcGaraH) Oynaaill éunanu:
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e==<h.

L{—

} UkknHuYu xycychit xoua. by xycycwit xonna aesop
NI KOHAaran G6VAH0, ropu3oHTaA TEKHCAHK OUAaH o Oyp-
CBIKIH XOCHA KWaamM (2.32- pacM), KONraH XaMma LapThapmn
DHPHHYH XYCYCHI Xonaarniek. by xoaaa XaM CYIOKJAUKHHHT
Gocum TopacH TYFPU Oypuakan yubypuak waknuaa 6ynaau.
by snopanuHr § MaificHH Kyitnaaruya 83nnanm:

T Jsine 2sina’

CYIOKJIMKHUHT A¢Bopra 5ocHM KyuH P =.5b ékn

P :_]_'thzb
2 sino

Hepopra xyiinarad 60cHM KYyUMHHHT eNIKacH

h
1M
e_—3sinu’

2.10-macana. ToipadH KypMiaral TVPoH OepuaraH, yHra
10KOpH ObednaH CYB TabCHP KMAATITH. TYFOHTa TabCUP K4una-
érray P 60CHM KYYHHWHT P TOPH30HTANI TAlIKHA 3TYBYHCH
aHHKJAAHCUK. TYFOHHMHI Y3YHAUTH (OMUIH ACBOPHHMHT 3HH)
b=135,0 M, CYBHMHT 4YYKYpauru A, =4,0 m (2.33- pacM).
0= 1000 kr/m® ékn y=p g = 1000:9,81 = 9810 H/m".

Fuauwi. TYFOHHUHT ONIAH AEBOPHUra KYHHATAH BOCHM KyuM
Ky#HAaru TeHraMaaan aHHKAaHaau:

1.33-pacm.
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Oy epaa o ~— TYFOH OMXH NEBOPHHHUHI FOPH3OHTAN TEKHCANAK-
Ka HUcOaTaH OFULL Bypyary.
BoCcHM Ky4HMHHHT FOPH30HTAN TEKMCAHMKKA MPOEKLHACH

P = Pcos(90° — o).

P uvnr xuiiMaTHHY YpHMra k¥iicak Ba ¢os(90° — o) HH sino
Gwaad anMalITUPCaK, y Xonaa

p- yhibsing YR b 910425
YT 2sinae T2 0 2 -

= 392400 H=3,92-10° H= 3,92 - 102 kH.

3.YV4MHYY XycycH i xon. Tuk TVepd TYprOypuaxam
AeBOPra HKKM TOMOHAZH CYIOKAMK O0CHM KYUH TALCHD KUAANTH
{2.34- pacM)}. JeBopHHHF Yan TOMOHHWAATH CYBHHHT YYKYPAH~-
rit A, VHr TOMOHUAArHUCH 3ca — h,,

AP pepopra HaTHXABHH GOCHM 3MIOpACcH TpanelHs 1aKiaa
OYnub, yHM TAlUKKA 3TYBYW acocnapu A, Ba i,, GamaHAaMry{
aca (yh,—yh,) Oynagu. By Tpancums wakamaary 6ocum 3mo-
PACHHUHT MalaoHW KyiiHAaaru4a

§ = PSR (o -).

CyOKAUKHUHT AR ne-
BOpHra OOCHM Ky4H

I

T P=Sb=y (i ~h)%.
M

A ['padroaHATINTHK YCYA-
e=——== Jia Tpaneuus laKiia-
— 7N —, 4 BOCHM 3TOpacH-
e —— ? HHHT OOCHM MapKa3su
- 8 £ anvkiakaay. Bysunr

N 1h T % YuyH aBBano, rpadux
yCyAda acoCHapu m Ba

. 4, 7k | n Gyaran Tpaneums
mwakanaaru Gocum

IHIOPACHHHHT OFHP-

2.34-pacu. JIMK MapKasH aHHKJa-
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Hian (Gv epia 2.34-pacMpdary A, HK #
i v ne® Kabyn KUAUKDAH, 2.35-
st Kapanir). Tpaneuns wiaknuna-
I HnopMIMHE OFMPJAHK MApKa3sHHH
AHIR RN YIYH MEAMAHA VTKA3aMHU3 —
Oy 11K TpanelUgHUHE HKKaNa acoc-
HWMIIH TeHr MKKura G¥aaan: m aco-
VML Y3YHIMIM 7 ACOCHMHHHT BMp
#N 1OMONIUTA, # ACOCHMHHHT Y3YHJIHIH
# OCOCHHMHE HKKWHYH €K TOMOHHTA
WYINLIMD, YIAPHUHT OXHMPNAPH TYFPH
yu ik, Ounan OGUpRalUTUPHIAAH; Ly
11 P11 UMBUKHHMHT MeAraHa BUnaH y4-
pannait @ HyKracu OW3ra Tparneuus-
ML OFUPIMK MapKa3HHH Gepaad
(}.35-pacm). Iy Tapsma GocHm Bmio-
MCHHMAT MAPKasHHY aduKpaliMus. by
MOPKA30aH TEHT TALCHD 3TYBUM DOCHUM

2.35-pacw.

KY'HHWHT BSKTOPHHH ¥TKa3WG, YHH OSBOP OinaH yypaluryH-
N0 JABOM 3TTHpPCak, HOCHM MapKa3M TONHMRAn, Oy HYKTaHH
1) xupdu Gunan Genrunaitmuns. Maciutabaa, ynamanad BD opa-
IHFH BOCHM KYYHHHHY eJKacH ¢ aciimnany. bocuM Kyuu enka-
CHHM AHAIMTHK YCYTAA XaM aHHKJIall MyMKHH. ¥ X043 TeHT
TiWbCHP ITYBYH KY4HHHT MOMCHTH, Kaunaiaup 0Hp HXTHEPHI
nykTara HuclaraH, Ky4iap MOMEHTHHUHT HAFWHIMCHTA TCHE.
thapas KMAainMK, 2.36-pacMaa P — TeHr TAbCHP TYBUH O0-
UHM KYYH; € — YHUHT eNkach. P, — yan ToMoHaary CylokIuK-
HUHT G0CHM Ky4H, P, Kyiinnarn gopmysara acocaH aHHKMa-

HiLIH:

2.36-pacm.
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P = M;_b,
Oy epaa e, — wy P, DOCUM KYYHHHMHT €/KacH,

€ ='%hl:

P, — YHr TOMOHZATH CYIOKTMKHUHT GOCHM KYUH,

Oynpa e, — wy P, GoCHM KYYMHMHT €JIKACH,

6‘2 = %hz.

BocuM KYUMHWHT €1KACHHM QHATWTHK YCYJIAA aHWKAaur
YUyH OepuiiraHd HyKTara HUCOATAH MOMEHTIAp TeHITIAMACHHH
TY3aMU3

Pe=P el—-Pz e,

Maskyp teurnamara P, P, P, e, e, napHuHr KHiimMarna-
PUHU KYHUO YUKaMK3

R L
EKH
v - whybe = Ly(h) - )b,

OVHIAH TEHT TabCHD 3TYBYH GOCHM KYUHHMHT eAKACHHH aHHK-
NaiMH3 :

2.11-macana. DHH b =4,0 M OFiIraH BepTHKAN CYB TYTKMY
AAPBO3AHNW IOKOPHTa THK UYHANHILAZ KYTApULI YUYH TOPTHIN
KYY¥HH aHHKAaHT. JapBO3aHUHT 4anm TOMOHMIATH CYBHMHT
uyKypAUTH #,=3,0 M, VHT TOMOHAAr® CYBHUHT YYKYPAUTY 3CA
=10 M (2.!’;?- pacMm).
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~

2.37-pacm.

Hapeo3aHuHr orupanmi G =250 krx. Jappos3a k¥rapuia-
¢TraH BakTAa ¥ OETOH YCTYHIra MlUKanaHagH, OyRaary vinka-
HAHMLW KO3pdUuureHTh f=0,5.

Fyuw. Jappo3aHHM KyTapuil yYyH TOPTHIU KY4H KyAMIATH
TeHIrmaMaldaH aHHKNaHaldH

T=Pf+G,
Oy epaa Pf— nuikanaHwu KydH.

Lynaati xnanb, cylKIMKHWHT aapeosara HucHatan 6o-
CHM KYYHHH KyHHAard TeHriaMasaH aHuKanMms

P =Ly -1yb=19810(3,0° -1,0"4,0 = 1,57 -10°H =
=1,57 -10? kH.

HapBo3aHHu ©OKOPHUra TOPTHII KYYH:

T=15710°-05+245-10° =

=3,10- 10°H = §,10 -10 xH.
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2.38-pacm.

4 TYPTHHYM XxXycycu@t xon. by ysuHum xycycuii
X01aaH dakar AeBOp ropH3OHTAN TEKHCTHKKA H1cbaTaH o Byp-
4aK OCTHAA KHA XKOWIawraHauru 6unan dapk, kuaaau (2.38-
pacM). ByHaa K{a 1eBOPTa CYIOKAMKHHHI TEHT TAbCHP 3TYBYH
GOCHM KyuyM, YUHHUYU XyCYCHH XONMAaruaeK, KyHuaaru ¢op-
MyJNaAaH aHHKJIaHAAM;

YA -h)b

=1
P—Z sin &

4

TEHI TARCHP 3TYBYH Gocum K¥YYHHHWHI €NKACH

¢ = l —(hi.ﬁ._

Yt -H)sine

5. Bewuuyd xycycnit xon. Tuk T¥rpu 1YpTOYpUaK-
Ny AEBOPTA CYIOKAUK OMp TOMOHAAH (MacanaH, 4am TOMOH-
naH, ABHH OKOpH Obedaan) tabcup Kuaantu (2.39-pacm).
HeBOpHHUHT YCTKH TOMOHH CYB CaTXHAAH 4 YYKYDJHKIA XOH-
naiurad. by gesopra TabcHp KHAIETTaH CYOKJIHK GOCMMMHHMHT
3MIOPACH Tpaneumst wakivia 6¥nnd, nacTku TOMOHUHKHT (TY-
OHHUHT) acocH ¥ A, 10KOPU TOMOHHHMHI acOCH ya, 3niopa-
HUHT 0anananuru 4 —a (2.39- pacmra kapaHr). bynaai tpamne-
LA WAKAWAATA IMIOPAHUHT MailIOHH KyHHaardya;
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S Lk -y - a) = -1 necun
=4yl —a'). =M [Zfe =)
Hisg [~ Y — |,
T
Al neBopra TabCHp ITAET- A p : /
LNl CYIOKAWKHHHT GOCHM - 4
AYUH 7 7
: bend/ | \|o

ChH

2.39- .
P =Ly - ab. e

byHna xaMm, yIUHYH XycycHil Xonzaru kalM Tpaneuus WaKiy-
JlatH 3MIopanaH rpaduK YCyMHM Kyanaul iynu OunaH GOCHM
MapKasH Tonunanu. by xonna tpanenus wWAKIHAATH SMOPAHUHT
OFHPJHK MapKazd Kyiuzary ¢opMynialaH aHHKAaHaaH

_k2m+n
€ =3 mn

Oy epaa # Ba m — TPaneUWAHHHT MACTKH BA KOKOPH TOMOH-
NAapHHUHT acOCapH; kK — TpaneuusHUHT Sanananuru (2.40-
PACM).

2.39- Ba 2.40- pacMnapH® COMHIITHPCAK, ¥ XONAa KyluIa-
rHIapra sra 6ynamua: n =vh,, m =ya, k=h—a.

Kxopraa kenTHpHUATaH e HH AHHKJIAW TeHFnaMacHra 2.39-
Ba 2.40- pacmnapaaru Gocum smopacngaH k, m, # HHHT KMi-
MATJAAPUHH K¥iiN0 YMKCAK, CYIOKARKHUHI TEHI TALCHP 3TYBUN
0oCHM KYYUHMUHT €NKACHUHH
AHUKJICBYH (POPMYNAHH OMAMH3!

e = Jj(hl - (J) I}‘-‘faa.

Arap CYIOKJAHUK TabCHP 3TYBUM
ACBOP FOPH30HTAN TEKHCHMKKA
HMcOaTaH KaHpaiaup o 6ypyak
OCTHAA XoiinawraH O¥naca, vy
XOJIAa IOKOPHIATH P HM Ba ¢ HU
aHUEKAaw dopMynagsapHHHHT
MAXpaXHra sing KVnaityauwu
KUPMTHNALH, 2.40-paem.
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- f NECUM

o 7L
- | = 2% a o T
k 4 [
[$
r 7 (e ) _
[:gomnnt L L/’
75 ’ 4 )
lg
1.41-pacm.

2.12-macana. Tux xoitnawran Tyrpu TYPTOYPUAKIH CYB
TYTKHY J2pBo3a Oepunrad, yHunr Garanmimrd #, =0, 70 M,
oK b =0,50 M, AapBO3a cyBra YVKTHPWITaH 6y.r|116 YHUHT
YCTKH TOMOHHN CYB CarXugad a = 4,0 M uyKyp/aukaa Konaaitt-
ran (2.41-pacm). Hapro3ara tabCcHp 2TATraH CYWOKIMKHHHT
GocumM KyyMHHE Ba GOCHM MapKa3luHY aHATHTHK Ba TpagoaHa-
JATUK YCYARAPAA aHRKAAHT,

Fuug. 2.41- pacman K¥pUHANUKA, CYB TYTKMY A3apBO3ara
TABCHP ITYBUH CYIOKAHK OOCHMMHHHI 3MI0pacy Tpaneuus
LAKNHAA OYVIH0, YHMHT YETKH acOoCH:

ya =9810-4,0 =392 - 10* H/m> = 3,92 -10 kH/M?%;
HACTKHM acoCH

vh =y(h, ta)y=9810 (0,70 + 4.0} = 4,610 H/Mm? =
=4.6'10 «H /m?;
RELEV R 2187
hm = 0,70 m.

Tpanenna waxksvgary GoCHM 3MIOPACHHUAT MAHIOHH

§ = MOS0 4 26104 0,7 =2,98 10 *H/m.

CYIOKNHKHUHT 0OCHM KyHH

P=5b=29810°0,5=1,49 - 10°H = 1,49 -10 xH.
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bocum MAapKa3HHHHI €AKacH

_h-g la+h - 47-4 24+47 _07 71 _
€ =73 Lih 3 d+d,7 8.7 =0,19 m.

2.12-§. CYKROKJHMKHIHAI HUMTHHAPHK 03ATA BOCHMH.
I'UAPOCTATHK BOCHMHHUHYI 3NIOPACH. CYIOKAHK BOCHM
KYYHHY AHUKJIAHA YMYMMI YCIYEMI KYPCATMA

AMaipa CYIOKIMKHUHAT FTREIPOCTATHK GOCUM KyduHy hakat
TEKHMC THK Ba KHA X0JaTAard AeBopiapra TabCUpHH# YPraHuod
KOJAMAacRaH, DAIKK CYIOKTHKHHHI WXTUEPHH 9TPH 103ara Tab-
CHPHHY XaM aHuEIa1l Kepak 6¥nanu. Ma3kyp sapcaukaa rua-
POTEXHUK MHIHQOTNAPHYU THMIPABNHK XHCO0AaHIAZ KYTIPOK, Y4-
palilMraH 3TPH 03aMapHaaH 3HT COOAACH — 3IPH UWAHHIPHK
W3aMaApHY Kapad yuKaMu3.

CYIOKHKHHHT BOCHM KYYHHH AHHKTAIZA YMYMH#A YCayOmil
K¥pcarMa

[naMnapHE JeBOpPra CYIOEAMKHHHrT GOCHM KYYHHH, YHHHMr
HyHANMIHEH B KVHNATAH HYKTACHHE ARNKAAI. X HCobIaliHHHT
YMYMHii TapTHOU KyiiMaaruda. bocMM KYYHHUHT KOOPAHHATA-
Jap VKMIArH BEpTHKAJ Ba DOPH30HTAN TALUKMI ATYBYWIADH-
HM aHUK1a0 Ba Hasapdili MeXaHMKa KOMOANapura acocaH, Ho-
CHM KYMHHUHT TEHT TABCUD 3TYBUUCHHY TONaMK3. ¥ UuARNKA-
DMK 103ara TabCHp 2TaéTral KydHd Gepanun. 2.42-pacmaa AB

2.42-pacm.
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UWIMHAPHK ACBOP CHPTHTA Yan TOMOHAAH, FbHH I0KOPH Gbed-
JaH CYOXAMK Tabcup 318ntH, bearmnaiimus: b — AR aesop-
HIHT 28U, P — AB aeBopra TabCHp STaETTaH CYWKANKHUHT 6o-
chm Ky4H. Ly A8 arpy 103342 GNP KWYKHK A® MAIIOHYA aXpa-
TAMM3, 3EMEHTAD MAACHYATA TALCHP 3TaéTran CYIOKAMKHIHT
aeMeHTap DOCHM KY4uHK AP Ounan SenrmnaiiMus. AP GocnM
Kyunl AB j03azarn Aw MaftoH4ara Hopman GyiHYa HyHanrak,
TopusonTan Ox s8a Beprukan (07 KOOPAMHATA YKNApHHY VTKa-
saMu3. AP Kyu KYRMATaH HyKraga AP KydHU WKKH, TOPU3OH-
Tan AP Ba BEPTHKAA AP TAlUKHI ITYBYHAADTA AXPaTAMH3. Arap
AP KyYHMHI TOPH30HTAA TEKMCIHKKA HucHaTaHn xofinamras
GypuaruHmn o Ounan Searunacak, y xonta AP, 8a AP Kyituna-
™Mua é3unanm:

AP =APcosq,

AP = APsina. (2.103)

Arap Aw M2aWAOHYAHUHT OFMPIWK MapKa3W CVB CaTXMAaaH A
YYKYPIUKEA Xolaiiran Bynca, OFMPANK MapKa3HIarn OpTHKYA
riApoctaTiK GocuM p =vyh OynaaM, y Xonaa aneMmeHTap Ho-
CHM KYYH KyiMaarnya €3unanm

AP =p Ao=vhAn. (2.104)

BocHM KYyTHHHAr TOPHIONTAA TAKMA ITYBUMCH. (2.104)
TeHrnaMazad AP nu (2.103) tenrnamara y3 ypHura Kyiicak,
INEMERTAD tocumM KYYHHHHT TOPU3OHTAN TallKHJI 3TYBYHCH
AP 1w onamus

AP =y h Aw coso, (2.105)
Oy epaa Am cosct — 3NEMEHTAp AWy MallHOHYAHHHI BEPTHKan
TEXKHCANKKA MPOCKUUACH, YHN A, Ounan Denrunacax

Awm ¢0s a=Am,, ¥ X042 (2.105) Tenrnama KyWnaaruya &suna-
am:

AP =yhAw, (2.106)

y Xonga AB >tpu (UAKBAPUK) AEBOPTa TEHT TAbCHP DTYBYH
0OCHM KYYHHHHT TOPU3OHTAN TAlIKWA 3TYBYMCH P, Kylinia-
THY3 83MNAAH

P.=ZAP =FyhAw, (2.107)
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#ni0 vitupMac Y HM UMFWHIM Z Dearncuaad TamKapura 4H-
(T TN
P =y haw, (2.108)

T apiit MexaHUKagaH MaBAYMKH, ZhAdw, OM3ra CyB caTxura
nnctaran Gapya W, SNEMEHTap MalAOHYATaAPHY NPOEKLIUACH-
WL CTATHK MOMEHTUHM Gepaiy Ba y 6apya o, MafBOHHUHT
HeprUKan NPoeKUMACHHEN YHUHT OFMPAIMK MapKasHHHHAT CYB
CitIXHAAH hc HYKYPARKAA XOi1alurad OpPanWFMHMHT KynaiT-
MUy TeHr

Zhaw, = ok, 2.109)

(2.109) Hn (2.108)ra K¥itnG, cylokIuK 60CHM KYYUHUHT FO-
PHUBOHTAA TALIKMA 3TYBYHCHHM TONAMM3

P =vho, (2.110)

Oy epaa o, — UWIMHAPHK J€BOPHHHT BEPTHKAN MPOEKHHACH-
NHHT Maifmonn h, — iy BepTHKaR APOSKUUACH MANNOHHUHT
OFMPAMK MAapKa3uHM (CYB caTxura HUcOaraH) xoiinauiraH
UYKYDAUTHA,

Topn3oHTan TAIIKWUA 3TYBYA P KYYHUHT KaTTAMHIH GOCHM
SMIOPACHHKUAT B¢ Maizonu S opxany udosanaHuILM XaMm
MYMKHH (2.42-pacm).

BocuM KyYHHHNT BEPTHRAN TAMKHA 3TYBUHCH. AB unnuna-
puK JEBOPHUHT 3/eMEHTAp Maliionyacura TabCHp ITAETTaH
AP 3nemenTap 60CHM KYUHHHHT AP, BEPTHKAN TALIKIIT 3TYB-
yucu (2.103) teHrnamasan

AP, = APsina = yhAwsin a, .11

Oy epaa Aw sing. — 31eMeHTap Aw MARAOHYAHUHT FOPH30HTAN
TEKMCAMKKA NPOEKLUuACH; YU Aw Ounan Gearmna® Kyhnna-
THHH ONaMH3

AP =vhAo, (211

6y epaa hAw, xynaittma AV saeMeHTap NPH3MAHNHT XaXKMb -
H¥ OepanM, SpHH

71

www.ziyouz.com kutubxonasi



hAw, =AV,,
yuu (2.112) ra k¥iicak, Kyituaarnua Gynaan:
AP=yAV, (2.113)

Arpyu OeBOpra TEHT TABCHP STYBYH GOCHM KYYHHHHT BepTH-
Kt TAWKMA 3TyBYH P KyuH

P=SAP=ZyAV/=yE AV, (2.114)

€Ki
P=yl,

” (2.115)
Gy epaa ZAV, — AB srpy (UMAMHAPHKK) WAk neBop G¥iin-
ua afneMeHTap AV, Xaxmaap AHFUHOUCH. 2.42-pacMiaH Kypu-
Hauuki, ABB’ xucMHMHT Xaxmu V. By XaXM ruapaBiakana
WapTAH paBuilga «G0cHM TaHascH a¢ aTtananm, y 2.42-pacM-
Aa BEpPTUKAR WITPUX yn3uknap 6unad Gearvnanrad. by epoa
¥V, — «6ocnm TaHa» oFMpaHrH, yHAa (2.115) TeHrnama Kyii-
Uaaru4ya yKUIaiu: 34¢MeHTap UHIHHAPHK aepopra P, cyiok-
AUK BOCHM KYYUHYHT BEPTHKAN TALIKWA STYBYKACH 1Y XaXKM-
Nlari CYBHHHT GOCHM TAHACHMHHMHT OFMPAHraTa TeHr. IOKopuaa
ONIMHIaH HATUXANAPHH HXTHEPHI 3rpH TEKHCIMKAAP Y4YYH
kinaw mymMkiH. Jlekun Oy epaa Gocum taHa opkanH vdona-
nanrad 60CMM KYYHHMHI BEPTHKAM TAIIKMA 3TyBYMCH P, ra
3bTHOOD GePULL JTIO2UM, YYHKH V.

1)} 111y 3rpn TEKRCAWKHMHT IUAKANTA (Ba YHUHT CYIOKAWK HUH-
Aa KOMMALMIIMIA) Kapa® HKKH KYpHHHILAA OVIHINH MYMKHH,

I||QJ

&
A
\

2.43-pacm. 2.44-pacm.
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33YBYM (EKH MycDaT @,
2.43-pacMra KapaHr) sa
CHKHMO YHKAPYBYH (EKH
Mangmil ©, 2.44-pacm-
Ta KapaHr).

BocumM TaHa mycBar
6yAaca, y XaKKKaTaH Cy-
IOKTMKHHUHT 33YBYH CO-
Xacuoa éraau, arap
maricpuit 6¥nca, dapas
KMAHHAETIAH CYIOKJINK 2.45-pacm
coxacupa éragH.

XAaKMKATaH CYIOKAUKHH 33YBYM COXaJarH Hocum TaHana P,
Ky4n Xap oMM Mychar 6¥nub, I0KOpHAAH NAacTra HyHanraH
oynanu; dapas KMNWHTaH OOCHM TaHanard P Ky4M 3ca MaH-
duit 6ynnb, nacTaan OKOpUra fiyHanraH 6ynann.

2) arap SUPOP TP WAKAZATH CUPT Bepunran 6¥aud, yHUHT
onp 6¥narnra 6ocuM Tana MycHar Ba YHHHT Howka Gup 6yna-
rira aca MaHguit 6¥nca, y xonma 60CHM KyYHHUHT P BepTH-
KaJ TALIKMA 3TYBUNCH V1A UKKH GOCHM XaXMHHUHT (BapKu
OunaH aHUKIaHaaH.

2.45- pacMaa MycOaT HOCHM TAHACHHHHI KYHAANAHT KeCH-
Ml Amn 6¥nann Ba MaHdpuit 6O0CHM TAHACMHHMHT KYHAANAHT
kecHMn Bmnk; xaxm G0CHM TAHACHHUHI TEHT TABCHP 9TYBYM
K¥HAAnaHT keCUMN Am Bk 6¥namn, ynuHr makinony sca £, Drpu
103471apra TaAhCHP 3TYBYH DOCHM KYYHMHHHT P BepTMKan Taul-
KHJI 3TYBYHCHHY aHUKRALI YYyH Xap XA 3TPH JACBOpAap YIYH
XaM, rapyM y AeBOPAAPHHHT YCTKH TOMOHH CYB CaTXMIaH na-
ctaa G¥naraHaa xaM Kynnall MyMKWH (2.46 Ba 2.47-pacmiap).

2.46-pacM. 2.47-pacm.
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BOCHM KYYHHHHT TeHT |
TALCHP ITYBUHCHHH AHHKAAII |
opmynacn. Ox Ba Oz Xoop-
AvHATa ¥KAapura P TopH- |
30HTA] TAlIKWI 3TyBYW Ba P
BEPTUKAN TAUIKHA 3TYBYH .
Ky4iapHH aHAKJAaraHZad
KeliuH, CYIOKITUK GocuM Ky-
YHHHHT TEHI TABCHP 3TYBIM-
CH P HM Hazapuii MexaHH-
2.48-pacm. KAHWHT MabiyM KOHIACHTa
acocaH XHcobJaHaan.

p=JP P (2.116)

{2.116) TeHraaMa 3TpH WAKNIM ASBOPra TabCHP KWUAa€Trad
focHM Ky4HHH xucolaaw hopmynact. (2.116) dopMyna épna-
MMOAa MXTHEPHI STPU ILAKJIATH 103ara TAabCUP KWIaETTan cy-
WOKAUK HOCHM KYYHHH aHHKAAl MYMKHH,

2.13-macana. LUHaMHApHHAHT TYPTAAH BHP KHCMUAAH Tam-
KM TONTaH AR UMRAHRAPUK 03ara TabCHP KHIaETraH GOCHM
KYYHHH aHMKJaHI; YHUHr pagdycH r=1[,0 M, 4yam TOMOH
(1oKopY Gbed)Aary CYIOKAUKHMHE 9yKYpanrH A = 1,0 M, ud-
JHUHBPHUHT y3yHnurH {* =30 m (2.48-pacm).

Ewuw. CyiokKIMKHHET GocuM Kyyu (2.116) dopmyna épaa-
MMAA AHHKJIAHAAH. YHHHT TOPH30HTAN TAIIKKA 3TYBYHCH P,
Hu (2.110) popMynagan aHUKJAAHAIM:

P =vh v,
ékd Ky#uaarn bopmyianan anukaananu (2.11-§ uu kapaHr)

P = .%y}ﬂ: %9810-1,0»3,0 =1,47-10°H =1,47 - 10kH.

Beprukan taiikua styByucH P 3ca GOCUM TaHa OFHPIWCH
£paamMuna aHMKTaHagH. ABO GocuM TaHa OFMPAMIY KyHuaari-
Jya aHUKNaHaau:

P=—vV,, (2.117)

* By macanaja d Hu Ypuura { wu kKabyn Kunauk (b =7 =3 M}, yyHKu / —
LUMAHHEPHHHE Y3YHINCH, & 5ca Wy UMAKHAD DapBo3aHuHr sHu. Hemak & Ba /
DUP TYIWYHYAHH aHTTIaTaln.
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hy epaa
V.=Fj, (2.118)

(oCHM TaHa KYHAAMAHI KECHMWHWHT MainoHH F, y novpa-
I TYpTOAH OUp KUCMUBYHT MAHAOHKTA TEHr O¥naaun, apHU

OOCHM TAHACHHMHT XAXMH:
Vi=F4=0,785 - 3= 2,36 m°.
byRzaH Kennd YMKAIMKH,

P =-9810-2,36=-2,3-10' H=-2,310 xH.

AB WHAHHAPHK JEBOPTA TABCHP KWAAETIAH CYIOKAHKHHHT
OOCHM Ky4H

P=JPTr P = J1,47-10%) +(-2,310%)2 =

= J(IO4)2{(1,47)2 +(-2,3’1 =2,73 -10* H.

Cyroxanx GocHM KyuntHur AyHAIHION BA KVHRATAR HYKTACH,
CYIOKTHKHHHT OOCHM KYUH YHHHI AVHATHIUH, TOPHIOHTAA
TeKHCAMKKa Hucharan o oruul Oypyard OWiaH anukiadanm. by
Oypuyak P Ba P, karerhapugad KypuiraH Kysnap y4Gypuarn-
NaH oCOHruHa tonunaan (2.49-pacMm), yHza WyHzail TpHro-
HOMCTPDHK TCHIMaManap e4YMil MyMKHH:

B
}l
|
DI;]

P |
bz K /7?6 oA :r sy

2.49-pacu.
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—P.\'nt _}):‘
cos o = 5 tga = 5.

X

o _B,

Sing = L

by renrnamanap épaamuga 6ocum Ky4yu P HHHT ropH30HTaI

TEKHCAUKKA HHCOATAH o OFME SYPUarMHA aHHK/IaL MyMKHH,
2.13-MacanagaH sin o HA O1AMU3

SyHaaH
o= 57730

AR uMIMHAPHK EBOPra TABCHP KUAASTTAH CYIOKJIHKHHNT
focHM Kyud gVHMAraH HykKTaHd, abHH OOCHM MapKa3sMHM
anuKiainmus. by xonna Bocum Mapkasu, HazapHil MexaHHKa
KOUAACMIAH TEHT TabCHp 3TyBUM P GocHM Kyum K¥ilunraH
HYKFaAaH Tonwiaau. DYHMHT YUYH FOPU3OHTAT Ba BepTUKal
TAWKKN 3TYBYY Kywiap P Ba P, HUHT Y4palraH HYKTACHHU
AHMKAR0, WYy HYKTAIaH TSHT TARCUP TYRUU OOCHM KYUHHHHT
BEKTOPHHM YTKa3CaK, y FOPH3OHTAA TeKHUCNUK OunaH o Oyp-
HaKHW XOCHA Kpianu. P, Ba P yupaiuran HyKragaH yTKa3uaraH
TEHI TALCHP ITYBYH GOCHM KYMHHHHI BEKTOPH A¥HanHIMnaAa
(Yyu3Manark TeKUCAHMK GViinya) HWAUHAPHK ACBOD i03ack On-
nay yupairad D HYKTA 1LY CYIOKIMK TARCHP STacTraH Kyd-
HUHT OocuM Mapkasy 6¥nanu (2.49-pacym).

2.13-§. CYIOKJUK BOCHM KYYMHHHI 3I'PH (HOTEKHC)
K3ANAPTA TABCHUPHHHN AHHKJAILZA AMAJIMETIA
YYPARAMICAHR OJOHH XONJMAP

CermMent 8a LIUTHILAPHK CYB TYTRUY aapsosanap. bynap kato-
pPHIa FHAPOTEXHMK HWHIIOOTAApAA KYN y4pallAHraH, aMania
KY¥AaHKA2AATAH CeTMENT, CEKTOp Ba HHIHHIAPHK CYB TYTKMY
JapBo3anap Knpanpn. MacajaH, CETMEHTAH CYB TYTKHY NapBoO-
3aHMHT r panuycu O aitnanum yKura 3ra. Y Xon[a yHT2 TEHT
TALCHP PTYBUM CYIOKJAMKHHHT P GOcMM Ky4H MaxOypuill pa-
BUILLZA AapBo3aHuur O ainanwm Yxupad yragu (2.50-pacmra
Kapanr). BocuM P HUHE AR 2rpu 1032 O1TAH yUpaILraH HYKTacH
GocuM Mapkasu KyiunraH D nykranu 6epaau. Ly TeHr Tab-
CHp 3TYyBYH P 60CHM KYYHHHHT FOpH0HTAN TeKHCAHK Omiad
XOCHA KHATaH ¢ Oypuarkiu OMACAK, apBO3aHHMHT (O afinaHum
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2.50-pacm .

VKuaaH To 6ocHM Mapkasu D HyKraraua 6¥iraH THK 7, KOop-
JHHATAHH TOMaMH3

z, =rsing. (2.119)

2.14-macana. CerMeHTIH CYB TYTKHY JapBO3ara YyKypiAurH
h ra TeHr OVAran CyB TABCHP KHAARH. JAapBO3AHHHT 3HM b=
4,0 M, Mapkasuh Oypuard ¢ =45° Ba paamycu r= 2,0 M. Cys
TYTKHY AAPBO3AHUHT aHAaHHII YKM CYB CAaTXU TeKHCIMCHaa
¥omnawrad. CyBHUHT Aapeo3ara Gynrad GocuMAHU Ba Gocum
MapKasHH# aHUKAAHT (2.51-pacm).

Eyuw. CyB TYTKMY JapBO3aHHHT OJIIUIATH CYBHUHT YYKYP-
JIAIFHHH AaHUKIAMU3; '

A=rsina=2-0,707= 1,41 M.

Tenr tancup 3TyBun P Gocum Kyud (2.116) dopmynanan
aHukKaaHaau. Topu-
30HTaN TALWKHA DTYB-
UHCHHH KyHHparn
dopMynagan aHHUK-
JIalMU3;

‘DX = é—’\(hzb =
=19810-1,41° -4 =

=39-10°H=
=3,9'10 xH.
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BepTukan tauikua atysuMch 3¢a (2.51-pacm) ABK Gunaun
YerapaiaHraH CYIOKAUK XKMUHUHT OFHPJIHIHIA TEHT, ALHK

P=yV,=7v (maiizon ABK)b.
By epna maiinon ABK = [(noupa MaliioHUHHHT -é 6ynaru) — malii-

now OKB) =22~ = Lnp2 Lj? = 1314.2 11412 =0,57 w2,

¥ X0Nmaa
P = J10'Y(3,9 +2,27) =10*3,97 +2,2? =448 10*H =
=4,48- 10 kH.

TeHr Tabcup 9TYBYH P KYYHHWHT TOPH3IOHTAN TEKUCAHKKA HUC-
OaTaH oFHIL OypyarHHM KYHMAArHYa aHHKAAAMH3,

51na=%—-2—2ilg;—0498
44810

OyHaaH
o =~ 30°,

BocuM MapKasHHMHT BepTHKaN Z, KoopaHHatach (2.119) dop-
MynagaH TOIMMHJIaIH

z,= rsino=2-0,498 = 0,996 M.

2.15-macana. CerMeHTAH CYB TYTKHY japBo3a OepHiras,
YHUHT pagnycH r = 7,5 M, KOxopu Gsedaa uykypavin A=4,8 m
6ynaraH cyBHH TYTHO TYpubau. JlapBo3aHHHT MapKa3nf Oypua-
rH ¢ =43°, By aapeosanuHr O aiinaHvur yKi BepTHKan Oyiiu4a
KaHAMHKHr TYOuaan C = 5,8 M DanaHpnukna xoinauran (2.52-
pacm). FapOo3aHHur AB 3rpH 03ACHHHHT FOPU3CHTAN TEKHC-
nukka npoekuuscd CB =g =2,7 M. JlapBo3aHuHT 3HU & = 6,4
M. llly naprosara Tabcup KHAAETraH CYBHHHI GOCHM Ky9MHH
Ba HOCHM KYYH TabCHP STAETraH MAapKa3HHM aHUKMAHT.

Erue. BocnM KYSHHHET TOPM30HTAN TAILIKHA 3TYBUUCH

P = 981048264 7,22 -10*H=7,22-10 xH.

Lon
27
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2.52-pacm.

boCHM KYYHMHHMHT BEPTHKAN TALUKMA 3TYBIHCH
P=yV,
¢KH
P =y (maitaon ABK + cerMenT Maiiionu AB )b =
=yb[tah+1r (Ee-sing)]=
= 9810 -6, 4[ 2,7-48+17,5%31 43 sin43)] =
=53-10'H=5,3-10 kH.
BOCHM KYYMHHHT TEHT TaLCHP STYBYUUCH:

P=107,22% +5,3% =8,96.10'H=18,96-10 kH.

bocim MapKa3sHHHHI BePTHKAI KOOPAHHATACH:

. P, 5.3
=rsino=r-+=7,5 = 4,436 M.
o P 89610“

2.14-§. CYIOKITHKIA KHCMAAPHUHI CY3INLI KOHYHH.

APXHUMEI KOHYHH

KycMAApHHHT CYIOKNHK CaTXMAA Cy3HL Halapusacu OH3ra
appaniaH, spaMusgad 287-212 viua warapy Mawaym 6¥iras
ApxuMen KOHYHHIa acociaaHagM. by KOHYH Kyluaarnua tab-
pudnanaan: «Cysra SOTHPUAraR XKUCMIA CYR TOMOHHIAH HTA-
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PYBYH (KyTapysuit)
KYY TabCHp 3TadH, Oy
KYY NACTOAH IOKOPHTa
BepTHKaAn ityHanraH
L 6VMU0, ¥ Kyd XKHCM
cHKuG yuKapray cy-
OKJAUKHWUHI OFHPIH-
rira TeHr». by KoHyH-
y o5, HH 6H3 cyioknuk Go-
CHMHHHHT UXTHEPHHA
[03ara DynraH Kydna-
2.53-pacm. punK xucobnaw ¢op-
Myianapuaan ¢oiina-
NaHu® HcOOTRAIIMMHU3 MYMKHMH. ByHuHr yuyH 2.53- pacmaa
KypcaT®AraHaex, ¢yesra Oytywnait SoTHpmarad xap kapha#t
MXTHEDHI 1Uaxniard XHCMHH onub, CYIOKAMK KaHAai Ky
OMMaH yHH Tawkapura UTapud YUKAPHILIMHH aHUKIaAAMU3.
Cyera SyTyHAal GOTUPHAT2H UXTHEPHI MIAKANATH XKUCMHUHT
KYHDANAKT KeCUMMHHHE MANIOHMHE KYAd KHYHUK IMEMEHTAp
napaaaenenvnesiapra 6ynamuz. by napaanenenuneaiapHuHr
YCTKH BAa HACTKH TOMOHJAPHUHUHT MIEMEHTAD I03ANapUHY 18-
KUC Ba Oup xua 1e6 onaMu3. Y anementap 101apHHHT Maliao-
HH A® OYICHH. Y xo/1a xap Oup napaniesenuneHHHT YCTKH
TOMOHHUIA CYIOKJIMKHWHT A¢MeHTap BOCHM KY4H I0KOpHAAH
nacTra iyHanray 6ynanu;

AP =y hAw,

[MACTKH TOMOHHMIA 3Ca MacTAaH I0KOpHUra THK fivuanrad 6yna-
AM:

=

|
!
I
-.P-h

K

AP, =y I, Aw,

6y epaa h1 Ba A, - TAPANACACTIMNEAHMHT YCTKH Ba MacTKH
TOMOHAAPH 2AEMEHTAp MAKAOHAAPH OFMPANK MADKASNAPHHAHT
CyB caTXWra HHcOaTaH xoinallraH 4YyKypAauKmapd. byHnau
KYpHHAZHKy, Rapautefienuneara HucOaraH 3¢MeHTAp TEHr
TALCHP 3TYBUH AP, DOCHM Ky4YM MacTHAH OKOPHUIra AYHAIraH
6Vaanu: i

AP = AP, — AP = (vh—yh)Aw,
KU
AP = y(h,~h)Aw= yhAw=yAV.
80

www.ziyouz.com kutubxonasi



Oy ephai AV — acock Ao ea GanaHnaurk A OYnraH 3neMeHTap
APUICAENHITEAHAHT XaKMH. LLyHmai Kunub, snemeHTap na-
NACHENUTIEATA NIACTAAH IOKOPUTA BEPTHKAN 3MEMEHTApP TEHT
Ltheup 3TyBUM AP, BOCHMM KYYH MapaineaenuneAHHUHT XaX-
MIEQ TEHT XAXMITM CYIOKJIMK OFMDANIHTa TEHT. Xap 6up 3nac-
MeliTap MApajuieNenunenra nacTAaH IOKOpHra BepTHKI e~
MCIHTAD TEHT TABCHP 3TYBYHM DOCHM KYWIAPHHKHHT HHFHHAMCH
cynra OyTyHRal SoTHpUARTad MXTUEPHI Wiaknaary OYTYH XKHCM-
i TABCUD ITYBYH TYNHK GocuM KyduHH Hepand

P =ZAP =IyAV =yZAV,

CKH
Pz=1rV, (2.120)

Oy epaa Y — CYIOKJIMKHHHI COMNIITUPMA oFupaurd; ¥ — cysra
GOTHPUATaH XHCMHMHF XaKMH EKH UIY XHUCM CHKHG YHKAPTaR
CYIOKAHK XaXMH, CyBra GOTHPHMATAH XKMCMIa CYIOKJIHK OOCH-
MHHUHT TEHT TALCUP 3TYBYM KYYH LY XAKMAATH CHKHO 4MKa-
PHATAH CYIOK/THKHWHT OFUPJIVITHTA TEHT Ba ¥ TIACT/IaH 10KOpUTa
nepTHKan HyHanraH. By, ApxuMel KOHYHH HOMMHH OTaH. Ap-
XHUME KOHYHH Ba YHHHT aHAAHTHK KYpuUHMIIK (2.120) TeHr-
nama OYAnd, ¥ CYIOKJIMK caTXHAa cy3u0 IOpraH XMcMra Xam
TAAUTYKAM, akatr Gy Xo/ula XMCMHHUHT XaxMu F HH 3Mac, yHHHT
cyBra GOTran KHCMHHHHT XaXKMHHH KU LY CY3a€TraH XHCM-
IIMHT cyBra 00TraH KHCMH XUCOOMTa CHKBG YMKAPWITAH CYIOK-
JMUKHMHI XOXKMHHH Hazap/a TYTHII Kepak (2.54-pacum). By (2.120)
TeHrnamMaiary P Kyrapysun Ky aeiwnanu.

KucMuunr cy3m mapTa. CYIOKTHKKa SOTHPHATaH XHCMTA
(2.55-pacM) MKKHM XHA Kyd TabCHp Kuaaau: 1) okopuaan

2.54-pacMm. 2.55-pacm .
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NACTIAa THK TAbCHP 3TYBUHM G OFUp-

g UK KyY¥ (KHCM OFMPANTHY, 2)

' P TIACT/IAH JOKOPHTa THK TALCHP STyB-

ey ui P KYTapyBuyH Ky§, ¥ XACM CH-
1L KHG YHKAPTaH CYIOKAMK OFUPRHTH-
ol E”TL h-_ ra Tedr. CyokiuKKka OOTHpHITAH

KUCMHUWHT G OFHPJINK KYYH Ba YHH

4 KyTapysun P, Kyy 6Gup-Gupu 6unan
I KaHaail Gornanmnupa O¥ynNHmIMIa
Kapab cyzaéTraH XHCM y4 XHA

2.56-pacm. XOA2TAZ GYVAMI MYMKHH!

1. ZKHCMHHHT OFUPITHK KY4H YHH

KYTapyBuM Kydra TeHr 6yaran G = P, xonaa XHMCM CYIOKIWKKA
GoTUpHATAH X0NaTAa MYCTaXKaM, HOMYCTaxkam €KM Gedapk
MYBO33HaTAA CY3aaH.

2, ZKMCMHHHI OFHPIIMK KYYH YHH KVTApYBUYM KYYAAH KATTA
G > P Gynaranna xXucM uVkann,

3. ZKHCMHUHT OFHPIHMK KYYH YHU KYTapyBUM KY4HaH KHYHK
G < P_6ynraHma Xucm CyB caTXura KaTKub Juxann.

KicMHMAT OHp G¥naru cyloKaugaaH YyHKHMO Typca, KyTa-
DYBUH KVY KAMasiZd, YYHKH XHCM CHKHO YHKAPraH CYIOKJTHK
Xaxmi kamadnn., Kamairan kyrapysau kyd P, = vV’ xucm-

HUHT OFMpANTHra Teur 6ynca P, =G, Cy3aéTraH XHMCM MyBO-
3aHaT Xpnaraa G¥aanu, Gynaa XHCM CyB caTXHaa HemManon cysud
opand. LlyHaait Kunnub, KHCM CYIOKIHK HYHAA KM CYIOKTHK
caTxMaa cy3ud opraH 6yaca xaM, XUCMHHHT & OFUPJAMTH YHH
KYTapyeuM P, Kyura TeHr 6YNHIIMH 1apT, ABHK

G=P, (2.121)

(2.121) TeHrAAMa KUCM CY3MINHHEHAT aCOCHIT wapTH, By urapr
KHCMIa KVIIMMYA IOK XOMIAHTZH Xo/ua XaM KYAJaHWAWLIK
MYMKHH. ByHaa XKHCMHHHT OFMPJIHUTHIA KYLIHMY2a 0K OFUPJIH-~
THHH KYIIHI kepak. Macanan, arap (2.56-pacM) XHUCMHUHT
orupauru G, KMMYa 10K @ 61unaH OMpra cyioKAMK caTXRia
Cy3HO 10pca, ¥ XOAN2 XHCM CY3HIIMHUHI ACOCHI 1MapTH Ky-
Humarnya 6ynanu:

G+Q=P, (2122

6y epna P, — kyTapyBun ky4, y (2.120) popmynanan aHukna-
HamM.
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118 4. KHCMHHHE YYKHII MYKYPAUTH BA YHH CHKMB
YHUHEKAPTAH CYB XAXKMHU

CyIOKJHKAA CY340 OpraH >KHCMHHHT CyBra GoTraH 3Hr
UKL HYKTACHHW YVKHLD YYKYPJAUTH Aed aTanagu, YHu A

Onaai Genrunaiimua (2.56-pacM). Amanaa, napoxoana €xy
fapauiapaa TVaa 10K O¥arad xongark Y¥KHU YMYKYpIAWCH
YUl TalKH AeBOPHHUHE ¢CAPTH GVAHYA nepUMETPUHHHT

VIVIDIMTH KH3WT OVEKIA TOPH3OHTAN YM3MK OMNaH Oeru-
WK, Gy UM3NK 0K BaTep YM3WFM Aeh atananu. Ymyman
wdmep qusnk 0eb, cysaémean JICUCMHUHE CYIOKAUK camxi Gu-
t KECUU meKucauzuoa xocua yazan wi3uKKa aimusradu,
Micastad, 2.56-pacMaoard m—n YH3IHFH BaTeD YM3HK 00 aTta-
wn. {(2,120) Tenrnamanad KYpHHAAHKH, CY33E6TraH XHCM
NP XMIT CYIOKAHKAA TYPANYA Y¥Kaak. COAMLITHPMSE OFUD-
THIH KHYKMK O¥AraH cywKaudkaa uykuw kartra G¥naan Ba
akcHHua. lilynpai skan, kema napéna €KH KaHa/ 1apaa cys-
ta1a BEHTA3 Ba OKeaHjapAarura KaparaHaa Kynpok uyyka-
AR, MYHKHA Y < Y Kemara T{JIuK 10K OPTUATAHZA YHHHT
CyBra DOTraH KMCMHHHHI XaXMHM K€MaHUHE CHKHO YHKap-
IIH CYB XaKMHUra TeHr 6¥1aav Ba y KeMaHHHI CYB CHFUMH
neh aTanagM Ba Y NAapOXOAHHHT acOCHH XapaKTepHCTHKACH
svcofnadasay. AManna KeMaHWHT CHKU0 YUKAPrad CYB XANKMU
Iy Kema 10K OMiaH TYAWK KKIAHTaH Xonla cHKHO YMKap-
I'AH CYIOKJIMK OFUPJIMIH OHjaH ¥14aHaaH, YHHHT ¥I40B OHp-
HUTH — TOHHA. Macanan, XeMaHHHT CHKHO 4uKapraH CyB
xaxMu 10 MMHT ToHHa 6¥nca, y KeMAaHHUHT K¥WHM4Ya 10K
OMyIaH DHpra CHKHO YHKAprad CYKKIUK OFUPpAHTH 10 MUAHT
TOHHAHYW TALWKUA 3TaAM. '

Orupank Mapkasg. CUKHO YuKapmn-
raH CYB XaKMM (CYB CHFMMU) MapKasu,
KnucMHHHr G (OFMUPAMK KY4YH) K¥idun-
raH HYKTa OFHPJHK MapKasH neifiuinaau
B4 ¥ HYKTA waptay Oenru D xaphu 64-
Aad wpoaanaHanm (2.57-pacm). Kirapye-
YM KYY K¥HKAraH HyKra 3ca 0ocHMm
MapKasH 8KH CYB CHFMMM MapKasH faeH-
wnagn Ba [ xapdu Gunan ndoganana-
an (2.57-pacm). By HyKra cy3a&rran
KHCM CHKMO YHKAPIaH CYIOKJIHK XaX-
MHHMHT OFHPAMK MapKa3uiaa Xoinati-
rai. CYIOKAHKAA CY3a6TraH XHCMHHHT 2.57-pacwm.
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OFMPIIMK MApKa3H XarTe Y KMA Xonataa 6ynca xaM ¥arapmac
6ynagun. CylOKMHKIA Cy3a€TraH XHCM CHKHO YMKAPTaH CYIOK-
JIMK XaXMH ¥ KHs Xoaarda O¥arapaa xam yarapmaitan, aMmMo
YHUHT XOHM Ba LUAKAM ¥3rapand, $HakaT cHKUO MMKAapuiaraH
CYB XXMM Mapkasn 0oLIKa SHIH xonaatra ¥ragu (2.57-pacm).
HlyHaail KuanG, THHY X0NaTAarn CYIOKJANK CaTXWia Cy3yBuk
KMCM MYBO3AHaTAa OVAMIIM YuvH KylMAari MKKW HapT 6a-
KAPHAHIWH KePaK:

1. XKucM Ba yHTra OPTUATAH 0K OFUPAMKAAPY KY¥TapyBuu
Kyyra Tedr O¥nuian Kepak (2.121-tedrnamara KapaHr).

2. AKMCMHUHT OFHPIHK MapKA3H Ba CUKAD YYKapUIIraH cyB
XAXKMH Mapkasu Owp BepTuxkania (0—0 eepTuxanza) €Tutun
Kepak (2.55, 2.56- Ba 2.58-pacMnap).

IOxopuna xenrupunarad (2.120), (2.121), (2.122) dopmy-
nanapaaH doiaanasns, Xap Xua MacananapHt eHHLl MyMKHH.
Macanan, KMCMHUHT Ba YHra KYHMATAH OKITAPHUHT OFMP-
nuknapu Gepuaral Oyaca, Kyrapuii KyYHHH aHUKAALW MYM-
KHH.

2.16-macama. dapéna TVrpu TYpTOYPUAKAM MOHTOH Cy3HO
wpudan (2.58-pacm). [ToHTOH ACOCHHUHT MaHAOHH
w=bh-1=16 20 =320 M2 TTOHTOHHHUHTI CHKHE YHKApTaH CYB
X2XXMHHH Ba YHHHI Y¥KHIL YYKYPAUTHHKH aHUKAaHT. [TonToH-
HUHT OFMpAArH G =1 -10° H, yHra KyHuaraH iOKHHHT OFUD-
aurn Q=7-10% H.

Fuuue. (2.122) bopmyna épramuaa cHKUO YHKAPUITAH CYB
XAXKMHHM aHHKJIAHMU3

11 necum P=G+0=10100+70-10¢=
& I =8,0-105 H=8,0-10° kH,
= = = =, =
Ay TV TTOHTOHHWHE YYKU L UYKYPAUTUHH
L (2.120) dopmynanan TonaMus
t (2.58-pacm)
2
P =yV,
8,0 -10¢ =9810V.
e TIOHTOHHHHT CyBra 60TraH KHCMH-

HHHI XaXXMHHH KyiHuparn Qopmy-
NazaH aHUKAaNMH3
2.58-pacm.
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V=¢h-0)-h=320"h,
atap v = 9810 H/m? 6¥nca,

P_=vyoh;
8,0-10°= 9810 - 320 A4,
w = b1=320,

DYVIYLIH IOHTCHHUHT Y¥KMLL YYKYPAHTH

_P P 3010
h = Yo o WD - 98I10(1620) 2,55 M

2.16-§. CYIOKNHKIA CY3IAETTAH KMCMHUHT
YAHKANMACAHK 1LAPTH. METOMAPKA3

CYIOKJIHK ¢aTXMAa CY3aETraH OMp XKHUCMHHM ONAMU3, YHHHT
yiynacu 6¥iinua 0—0 cuMMeTpUK BepTUKAT TEKHCIUHK YTKA3a-
Mu3 (2.59 a- pacm). by XuHcM BepTHKan MyBO3aHaT XOnaTna
Typaau. BUpop TAWKH Ky4 TabCHpHIA (MacanaH, WWamMo/ Tab-
cHpuaa) Oy XKUCMHHHT MYBO3&HAT X0JaTH Oy3WAaaH ACHITHK.
byHAaal x0naa CYIKIUK CAaTXHAA CY3YBUM XKHCM Y3HHHHT Ooui-
JIAHFHY MYBO3aHAT XONHTA KeJIMIIH XaM, KeIMACAHUTH XaM MyM-
kHH. CYIOKAHUK CATXMAA CY3HO 1I0praH XHCM, OHpOp TALIKH Ky4
TABCHPHAA V3HHUHT MYCTaXKaM MYBO3AHATH XOJaTHAAH YM-
KMD KeThO, aHa Yua GounaHFY MyCTaxKaM MYBO3IAHAT XON3-
Tura kainTu6 keaca (2.59 a, O-pacmaap), OyHmal XucMmaap

2.59-pacM.
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Jaikanmacavk xyveycustira sra OYaMd, yAapHH MyCTaxkam
MYBO3aHaTAArH XUCMAAD, SBHN KUCMHHUHT YCTYBODIHTH (oc-
TOIYHBOCTD) NSHMAALH.

Meromapka3s. CyloKiHKIa Cy3aéTTal XHUCM JacTaab MyBo-
3aHaT xojatiaa 6yaubé (2.59 a-pacM}, KelHH TAILIKH K4 Tab-
cupuga oupop ¢ Oypuakka oFub (2.59 O-pacM), MyBO3aHaT
X0NATH OY3HANH HeHAMK, OYHIA XHCMHUHT OFHPAHK MapKasu
C HykKra yarapmainaiy. Cye CHFMMA Mapkasu D HykTa 3ca p)’ Ta
¢cypuaann. SHrH xocua 6yaran (2.59 6, B- pacmnap) KyTapyB-
Y KYYHHHI HYHaNMILMHE XxucM ofrad 0"~ 0’ cummeTpuk ¥x
Gunad y9paiuryHua AaBoM ITTHPaMU3 Ba M HYKTacHHM ona-
mu3, By M Hykra meromapkas aet atananu,

[HyHnai Kmb, cy3asTraH KNCMHWHT OFTaH XONaTHAA AHTH
XOCHJ B¥arad K¥TapyRYU KYUHUHT AVHANHLIU HUAaH CHMMeT-
PHUK VKHWHT ydpaliraH HYKTacH METOMAapkas geG atanaad.
MeTomapkasuu YpraHuul, cy3aéTraH XKHCMHMHI YCTYBOPJTH-
FAHK, SBHH YaAKANTMACHMK XYCYCHATHHH AHWKIALIAA Xal
KWIYBYU axaMusTra 3ra,

2.17-§. CYIOKAHKAA CY3AETTAH XUCMHMHI MYBO3AHAT
XOJATHM. MYCTAXKAM BA HOMYCTAXKAM MYBO3JAHAT

Cyloknnknza ¢y3aéTran XACM Kyiinpar yd Hykra Ounad
xapakTepaaHagu: OFMPAHK Mapkasu, C HyKTa, CYE CHEMMU Map-
Ka3u, D HyKTa; mMeroMapkas, M Hykrta.

XKucwm mycraxxam mysozanaraa 6¥nranga C sa D Hykra-
napyu 6up BepTHKAIAA XOMIawann, KUCM OFTAHAA CYB CR-
FHUMH Mapkasu D cypunann, MetoMapkasz M aca ¢ - ¢ CUM-
MeTpHA YKH O¥iinya yarapaan. MetoMapkas sxHcMHnHT C
OFHPJIHK Mapkasura HucdaTaH y4 xojartna OYIHIUM MyM-
KUH:

1. C orupnuk mapxkasi M MeTOMapKa3aaH Nactoa Koinai-
ran (2.59 6-pacm), Oy xoaga P Ba G Kyunap XUCMHH BacT-
nabKU MYBO3aHAT XONaTHra KAMTAPHILTA XapaKaT KWIagH —
6y MycTaxkaM MyBO3aHaT AcHHANAAM.

2, KucmHunur C oFMpnuk Mapkasw M seToMapkasgaH
WKopuna (2.59 B-pacM) xoiinawirad, Synpa P, 8a G kyusap
KHCMHM KYTIPOK, OFAMPHILITA XAPAKAT KWjiaan — Oy HoMycTax-
KaM MYBO3AHAT Aeiiunrann,

3. Kucmuunr C oFrHpnvK Mapkasu Ba M meToMapkas ycrt-
Ma-ycT Tywaau, 0y 6edapk MyBO3aHAT Aeiinalu.

86

www.ziyouz.com kutubxonasi



Cviadtran XKMCMHH O3THHA
vinupeak D cyB CHFHMH Map-
ki i Onpop aiinana 6¥iiuya cy-
pian, M MeToMapkasAaH
M paanyc 6¥iinua aiinana
wicwiau (2.60-pacm). by paau-
vi' MCTOUSHTPHK paanyc ned
sy Ba r 0unad wvdopana-
M. MeToMapkas paguycu Ty-
imynqacHaal QoitaaraHub,
AHCMHUHT OFUPAHK MAapKa3H Ba
AWCMHWHT HOpMAan XoJiaTHia-
IH CYB CUFMMH opacugard CD
VIYHAMKHH ¢ 6uaan ngonanab,
CY32ETTAH XKUCMHUHE MYCTAXKAM MYBO3AHATH LMAPTHHHU KY-
MHAATHYA E3MIH MYMKMH:

2.60-pacum.

r>e OVnca, KUCM vailKanMacInK XYCYCHUSITHTA 2ra, AbHH
MYCTaXKaM MYyBo3aHaTaa Oynaou;

r< e 6¥nca,KMCM YaHKAIMACAHK XYCYCHATHIA 3ra 3MAac,
s’bHH HOMYCTaXKaM MyBO3aHaTHa Oynanu;

r =¢ O¥nca, Gedapx, MyBosaHaTaa Oynanu.

CYIOKNHKAA CY3a6TraH XHCM Yafi KAMTMACIHK KOOWIHATUTA
ora GVAMLIM YYYH METOMAPKA3Z PARHYCHHHUHI Y3YHJIMIH OFHp-
AWK MapkKasd Ounad 6ocHM MapKazH opanyFuaaH Katta 6¥an-
WH KepakK, SbHH -

r>e (2.123)

AManuis mawiryiom ymeazui yayi eudpocmamuradan
MAmepuaInap

2_.1-macana. QUHK TyTall WAMLL MKKH XA COAMLITHPMA OFUD-
MMKKa 3Ta 6Y1ran CyloxIMK Ounan tyaanpuiran: y,= 7848 H/
M’ Ba y,= 11772 H/M*. By TyTaml uauiunapaaru cylokjiMknap-
HUHT banadanuKaapu i, sa i, 6ynca, y uaMuinapaary CyroKiaIuk
CaTXTApPUHHHT dapKH ManayMm, abhu ¥ Ah =030 M, v xonaa
2.61- pacmpa KypcaTHnTanaeK s, Ba h, 1ap aHUKAAHCHH.

Kasob: h =0,90 m, h,=0,60 m.

2.2-macana. KOxopH TOMOHH CYB CaTXHMIAH A = 1,0 M uy-
KYPJAHKAA, NACTKH TOMOHKW 3¢a /1, = 3,0 M YyKypaHKaa xo#~
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ETY

2.61-pacu.

JALUTAH THK IE¢BOpra TabCup 3TYBYH CYR-
HUHI OOCHM 3MIOPACHHU MU3MHr. CyB
¢akat OMp TOMOHIAH, AbHH 4aN TOMOH-
JNAH TaBCHP ITANTH (2.62- pacum).

2.3-macana. 2.63-pacmaard a, 6, B
WAKATAP YUYH MTHAPOCTATHK DOCHM 3110~
PACHHH TY3HHI.

2. 4-Macana. Tuk TeKnc JeBopaa AOH-
PaBHil TEWHK MABXYA, ¥ AOUPaBHIii 1IaKn-
JATH CYB TYTKHY JapBo3a épnamuia oep-
KWIagd Ba OYWAAAH, YHHHI JAMAMETPH
d = 1,0 M. JIapBO3aHHHI MapKa3H CYB CaT-
xnaad A =4,0 M 4YYKypAHKAa Xolinaui-

2.62-pacm.

2.63-pacu.
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2.64-pacm. 2.65-pacM.

rad. Jonpasuit cyB TYTKWY gap6o3ara TabCHp 3TAETraH CYIOK-
JIMKHUHT BOCUM KYYMHH Ba B0CHM MapKasUHU aHUKJIaHr (2.64-
pacM).

XKaeob: P=3,14-10* H; y, =4,02 M.

2.5-macana. Texuc cyB TYTKMY JZapB03a CYBra KYMWITaH
xonatia 6Ynub, YHUHT YCTKM TOMOHH cyB catxyiaH 2= 2,0 M
YyKYpANKAa XonaluraH. Japsosa TYrpu TYpTOYpYaK WaKIN-
ga, 2HH b= 1,0 M, Gananpanru hmp=0,5 M, Y FOpM30HTAN
TeKMCNHK 6HNaH 45° GypUakHM TAIIKUA STraH X0N8a Kusl Xoii-
nawrad. by japBosara tabcvp 3TaéTraH CyBHMHT 60CHM Ky4M-
HY Ba GocHM MapKasWHM aHuKnaHr. MacanaHM aHANWUTHK Ba
rpadoaBaNMTHK ycyaaa eduHr (2.65-pacm).

Maeob: P=1,09-10* H, ¢e=0,24 m.

2.6-macana. THK TVFPH TYpTOYPUAKIIH CYB TYTKHY RapBO3a-
HUHT (2.66-pacM) aHu b= 1,5 M, GanaHanurn A, = 2,0 m. By
JApBO3aHUHT YCTKH TOMOHH
CyB caTXMAaH h = 2,0 m uy-

KYPIMKAA, MAcTKM TOMOHW [ J2 =
aca h,=4,0 M HyKYDIMKE: 7%
¥oiamrad. ByHaaH Tamika- y
PH napBozara MacTkd Gbed- 5 b 7, p
JaH XaM CYB TALCHP STATITH, A 7 l iy
Y CYBHMHT 9yKYpAuru A =2,0 , [ : ‘\ P
. JIapBo3ara TabCHp ITAETraH J U
60CHM KYYHHH Ba DOCHM
MapKa3HHW aHMKJIaHT. 2.66-pacu.
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XKagog: P=6,0-10%
H, e=1,0 M.

2.7-macana. Cexrop-
% CYB TYTKHMY AapBO3a-
ra CYBHHHI O0CHM KYyUH-
HH Ba #VHAIWMWHHHU
aHuKaaHr (2.67-pacm).
Jdap6o3a TyTHO Typrad
CYBHHHI UYYKYPJIUI#H
h=30m, =45, r=4,24
M, H2pBO33aHUHI 3HH
, b=1,0 M.
2.67-pacw. XKaeo6: P=4,67- 1¢¢
H, =143,
2.8-macana. TeMUpAaH ACANrAH TVFPH TYPTOYPYAKITH HAWLI-
HPHT (2.68-pacMm) 6anananuru A= 1,0 M, ToMoHnapu 1,5 x 1,5
M (VCTHHAH KYpUHMAR), orupaury G = 1,35 - 1(* H. by wamm
CYB caTXura TYWHUPWUAOH Ba YHra Kiuumuya Q 0K OpTHAAH,
1LYy Xonna 6y WKW cYBAA ¢y3us wphbny. by MANUMMHT caTXH
cye camxmaan k= 0,10 M SanaHanMkaa cyaub OpuLLY yIyH
YHIA OPTHATAH K¥1UAMYA IOKHMHI 3HT KaTTa OFUPJHIH KAH-
nait OYIHILY Kepak, Oy HIMI CYBra KaHua /1 MyKypnMKKa yyki-
+ lIR Kepak?
Kasob: Q=0,675- 108 H; 4 =0,60 m.

2.9-macana. Cysna cy3HO 10pYBYHM NMOHTOHHHHT BanaHA-
amru £,=0,70 m, auamerpu d =16 M, AEBOPHHUHT KANHH~
guru 8 = 0,012 M. TTonToH AeBOPU MATEPHAANHHHT COMMLL-
THPMa OFMPAWFK (y nynataaH Acanral) y,.. =8,10° H/m’
(2.69- pacM) Oyaca, YHHHI YaHKaAIMACAUK XYCYCHATHHH
AHUKNAHT,

Xago6: [ToHTOH vallKanMacnuk XycycHsTHra 3ra {ocToil-
YHB).

Ayt
PP, L
* ' L _ i
_’,‘;_L'I'_" ¢ =71 & =h, oy ":l},
[ Y - t
2.68-pacw . 2.69-pacu -
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Taxpopraw: yuyn cagoanap

2.1. PunpocTaTuka HUMa Ba YHUHT Basudacy HWmanapaan ubopar?

2.2. Hygragarn ruipocTaTHK 60CHM B2 YHHHI XOCCanapn KaHaai?

2.3. TbesoMeTpuk GananmIHK o6 HHMara aliTinagn?

2.4. Mackanb KOHYHH KaHOal ba y aMaiaa Kacpia HILNarHAaIn?

2.5. BocHM KYYH B3 YHHHT TCHT TABCHD BTYPYHCH Ach HHMara aiiTwnagn?

2.6. P=yho garn cumBomtapHusr «CHsaa ¥14oB SHPAHKITAPHHA H30X-
it Bepuur?

2.7. Texuc aenopra GocHM KYYHHHHT TabCHPH Ba SMIopacH KaHaajt 6¥na-
am?
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YYHHYH 5OF
FTHAPOAHHAMMKA ACOCHAPH

3.1-§. ACOCHEA TYIUYHYANAP

TUApOIMHAMKKARA CYIOKAMKIIAPHRHT XapaKaT KOHYHRapu
ypragunanu. by epaa MyXanAUCAKK TMAPABIMKACH Macarana-
PHVHK e4HINa, aC0OCaH HYKTAapAaril CYIOKAHK 3appavanapH u
TEIIMIH Ba p BocHMNap MUKAOPAAPHHHM aHMKAall OHAAH 1y~
FYAAAHUNAAM. Y aManuétiaa MyxuM poi VitHaiau., [HapoTex-
HHKa MHIIOOTAADH, METHOPaUuUA, SHEpreTHKa Ba OoLuKka co-
Xanapia ynapaard HHUIOOTAPHH THAPARINK XHcoOnalaa rug-
POAUHAMMKAHHHT aCOCHi TeHrIaManapuaaH goiananunany.
by coxanapna cyiOKNMK xapaxaTH OHaaH 00Kk O¥araH Kyn
Macananap, YyHOHYM, Aapé Ba KaHainapAa CYBHUHT Xapaka-
TH, WYHHHTACK, CYB TAbMMHOTH Ba KAHAMH3ALMS, APCHAX
KYBYPJIApUWAATH CYB XapakaTH, TYFOH YCTHAAH owHnO YTaéTrad
CYB XapaKaTH Ba OOLIKA THAPOTEXHHK HHIIOOTAAP, CYB K¥Tap-
TU4nap XamIa rHapoMatliHHanapia CylWKIUKNapHHHT Xapaka-
TH, P OCTH CYBIAPHHHUHT XapakaTi (uasTpaiiusa} sa Gouwka-
Aap TMAIPOOUHAMMKAHMHD ACOCHI TeHrnamanapy OuaaH 6OF-
JHK, CYROKAHKAADHWHT XAPAKAaTra KeAMUIMIA YJapra TallKa-
PHIAH KVHWITaH Kywiap. OFWPJAHK KY4H, TRHIKH GOCHM KyuH,
HIIKARAHULI KyuH, ApXHMea KydH Ba Doiukanap cadbab 6yna-
An. I HApaBANKAHKAHT THIPOAMHAMMKA KUCMUAA MacananapHH
eJyaéTraHna, TAKAPHMAAGH KVIHUATAH Ky4YJ1ap MabayMm, SbHH
yrapHM Sepunrad aed xucobnad, ruapaeaukasa (pakat 1Y K H
KY4aapHHW aduknaw Ouian IWyryaaduuiagd. bynna acocaH
XApaKaTIArM CYIOKNAUK MYMIATH UXTHEPHH HYKTANZpIa OKMM
TEINUKNAPU Ra COCHMMARPHUHT YIrapuit KOHYHAApY VpraHu-
nagy. CyloRinK XapaxkaTy NadTyaa pHBOXIAHAETTaH KK §0-
CHMJIAPHH CYIOKJINK OKWMWHHHT OHpOP KYHIANAHT KECHMM-
HHMHT MafifoHura HucBataH oncak, OyHnail GocuM ruapoau-
HaMuK Bocum Aed atanagu. by 60cHUM ruapocraTuk 60CHM CHH-
rapu waptin 6earn p Ouiad uWgogananaan. ITmapoauHaMuk
OO0CHMMHIHT rrapocTatTHk GocuMaaH $apky myHnaku, y ¢a-
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ah) KOopAMHAaTa VKM OVilnya yarapmail, BakT VTHIUM Ovnad
M yisrapaan. mapoanHamuk GocuM dakaT KyHIanaHr ke-
CitMil0 rRApocTaTHK DOCHM KOHyRHra oyviicyrann. Ilyunaii
AIIND, CYIOKUK XaPaKaTAAPUHU ¥PraHMILAA ACOCaH MKKH XW
Micaiara oyq Kenamms.

i.Tawku Macana — Oy xonda oKMM Gepuirad 6ynu6,
IHY OKMM MMMAArH KATTHK XXKHCMIA TABCHP 2TAETraH KyWIapHH
HHKAALL KepaK.

2. Wukn Macana — Oy xonna CylOKNUKKA TabCHD 3TYB-
M TAWIKH Kyunap {(4YHOHMYH, XaXMHIH Kyd, OFHPIIHK KYUH,
NitKATAHWLI KYUH Ba OoluKaaap) 6epuiirad 6¥nnb, OKWMHHMHT
I'H/IPOAHHAMHK XapaKTEPHCTHKACHHHMHT ¥3Tapuill KOHYHAAPH
ypranunagy. QKHMHHMHI THAPOANHAMHKK XapaKTepPUCTHKATAPH
KATOPHTA, &) CYIOKAHK 3appadallapUHMHT XapakaT¥ TesnHK-
napu; ©) yRIaru ruApoOAHHAMUK DOCUMAAPHUHT ¥3rapHili Ba
OOLLIKATAP KHPaaH.

IiapaBauMkana acocaH, UKKHHYH, SbHH HUMKHW Macala
Ounal wiyryananwnanv. bynna 6mM3 HykTanarv Te3nuk Ba 6o-
CUMJIAPHKUHF ¥arapuil KOHYHNApUHU YpraHaMmui, Gy epaa cy-
IOKJAMKKA TAWKAPHIAH TABLCHP ITYBUHM Kywiap Oepuiran ned
kaOyn kunamus, CyiokinK ounad 6ann oyaraH $asoHuHT xap
XHMN HYKTACHIA 4 Te3NWK Ba p GocuM xap xuwit 6ynagu. ByHiaan
TAILKapu ¢ Ba p nap Ga3oHHHr O¢pHAraH HYKTACHAA XaM BAKT
YTHLLH GunaH yarapn6 Gopaan. YHM Kylinaaruda €3mi MyM-
KHH:

u, = fi{x, 1,20,
u, = f[1(x,y,2,0), (3.1
u, = [ 3,30,

p= 02,0, (3.2)

Oy epaa u,; u, 4, TEINUKHMHT TYFPU GypuakiM KOOpAMHATA
VKJIAPHAATH npoekunﬂnap Arap £, £, £, 8a f, ysxuusnap-
H{HT SYUMHUHK TOMraBWMH3LA, Macanalyu evrad 6yaap >auK.
Xakukaran, arap wy (GyHKUHSJAAPHU Guacak, On3 cys Gniax
Ganil O¥nran daszoparu xap ONp HYKTaaa ¥ TeUTHKNAPHHU Ba p
GocHuMAApHY Tonub, BakT ¥THILIW GMNaH YAAPHUHT MUKAODPH
yarapmiiuHM Gunrad 6¥nap snMK. AManaa 3ca, 6y dyHKuua-
Jap €MMMHHH TONMHWHWHLE HAOXK AVK aapaxana Mypakkab.
UHIyHWHT yuyH MuapaBankana O0Ka CopiapoK HA TYTURAAN.
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by QYHKUHAAAPHHMHT eYHMUHH TONMULE rHApOMeXaHHKa ¢a-
HHURUHT Basudack. ['iapaBankKana 10KopHaa K¥pcaTHiraH Ma-
CalanapHU evull yvyyh ¥ GOYHKUMANApHHRHT YPHUHHU ©ocaan-
raH FHAPOMEXaHHWKAHMHI OYNaK ACOCHEl TeHrmaManapH Kabyn
KMAWHTaH, ByHIa yiap épAaMHUAa eYHIraH MacaTanap XakMkaT-
ra AKHHpOK OYaUILK Kepak.

I'mapapavkana Kabyn KHAWHIAH acOCHMA Ha3apHi TeHrAA-
Maap Kyitunarunap;

1) y30YKCHIIMK TeHrnaMacH (CYIOKAHK capQuHHUHT Oaiadc
TEHTNAMACH);

2) A. bepHynan TeHrnaMacH {CYIOKAHK OKHMWHHHT CONMII-
THPMA IHEPTUACHHHUHE OajJlaHC TEHIAAMacK);

3) xapakar MUKIOPMHWHT TWAPABJAHK TEHIJAMACH.

bynapmaH tawixaps MyXaHIMCIMK THAPABAMKACHIA Maca-
JIATIAPHH E4HIL YUYH sIHA KYLIHMYa TeHIIaManap Masxya, yaap:

4) TEKHMC MATapUAaHMa XapakKaTHHHI acOCHil TEHIJIAMAaCH;

5) CYIOKINK XapaxkaTH nNaiiTHla HUlKATAHWIE TabCHPHAA
AYKOTHATaH HAnop (IYKOTHATAH SHEPrHs YHH XUco61alll TeHr-
JlaMacH.

by acocwmit yura masapuii TeHrnaMa ruapaBjiMKana, AbHH
CYIOKJIHKHHHTI TeXHHKABUH MeXaHMKachaa acochil Haszapuid
Oa3za 6716 xHcobnanaau. By TeHrnaMantapHHHT KEIHO YMKHLI
dynmapyu (CYIOKNAHKHHHT 0apKapop XxapakaTH YUyH) XaKuaa
KEHHHPOK, C¥3 10pUTAMNI3 BA KEHIPOK EPHTHILTA XapaKaTr Kuna-
MH3, BYHHHI YUyH, aBBano, ¢YIOKAMK XapakaTHHHHT KUHEMa-
THKACcHHH ¥praHvil Kepak 6ymagu.

3.2-§. CYIOKNTHK XAPAKATHUHHHI KHHEMATHKACH

CYIOKANK XapakatWhiK Yprauniinga xynTaHWAaguran aco-
CHil aHamUTuK ycynnap, XK. Jlarpanx ea JI. Dilnep ycyanapH.
I'napoMexaHukaza, XyaaM HasapHil MexaHMKazard Kadu
KATTHK, XXHCMNAapHUHT XapaKaTHHH KYPraHIEK, CYIOKIUKHH
XapakaTra KeaTHpyBYH cabalnapHu ypraHmacaadH TypHO
YHHHT XapakaTH, 6¥naxak KYpUHHILHN Ba IIAKJIH YpraHuna-
I, CYIOKJAHKHH XapakaTra XKeJTHPYBYM TallKH KYWIapHH
Kapa® yniKMacaaH Typud, CYIOKAUK XapakaTHHWHT KYpHHK-
WK Ba LUAKITApHHHA YPraHYBUH THAPOMEXAHHKAHUHT OHP
KHCMH CYIOKJIHK XapakaTHHHHT KHHeMaTHKacH ae0 aTtana-
AH,
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CyioKaur XapaKamuny Fp2anuuion Kysianusaduzan acocuil
anarmux yeyarap. CYROKTUKHHUHT XapakaTHHM Ypranvina
HKKY aHaMHTHK yoya maexya: XK. Jlarpanx xamaa JI. Diinep
YCYJLTApH.

1. XK. Jlarpanx ycymn. Pazonark Gupop anemeHTap Maii-
JLOHYAAA XAPaKaT KUAAETraH CYIKIMKHH Kapal yukamus (3.1-
pacm). by cywoimk wumraa yarapMaitnuran Ox, Oy, Oz T¥rpu
Oypuaknu aeKapT CHCTEMAacHIaru KoopavHata YKAapUHH yrKa-
3ami3. CYIOKJIHKHMHF OMp KaHua 3appayaiapy XapaKaTHHH
kapab unkamus. Macanau, M, M, M,, ... 3appavanapun 6o1u-
AaHFAY AABpOA KapanaéTraH MaifOHHHHT YerapacHaa Xom-
Aalrad ned, 3appavanapHUHT GOLIAAHFHY KOOPIHHATANADH-
HU g, b, ¢ wapTan GeArHaap owian GearnaaiiMms, Bakr YrHwm
OWnaH xapakaTaard CYOKJIMK 3appadagapi ¥3WHWHT Typrax
XOJIATHHH ¥3rapTUpaAX Ba VAApHHHC XKOOpAWHATANApH JHAH
a, b, ¢ ¥3rapmac KoopauHaTana 6ynMaii, xap 6Up JakKHKA YUyH
BaKT YTHIUK OWNaH y3rapyBuaH x, y, 7 MUKJIOpUAA ¥yTamu. Arap
CYIOKJIHK XapaKaTHHWHT GOLUNaHFHY KOopAMHATAnapu a, b, ¢
Oepunran 6¥nca, x, y, z KoopaMHaTanapu Bakrra 6ornmk 6ina-
M, SBHH X, ¥, 7 KOOpAHHATANIAPH KyiuaarHya é3unaiu:

x=x{ab,c1t);
¥y =y(aq, b, c,!), (3.3)
z=-z(a,b,c1).

By teHrnamanad doigananus, wkopuna KypcaTMaTaH cy-
KUK 3appavyanapHHAHT XapakaT-
NapH TPA€KTOPHACHHH OCOHTHHA
KypHILLL MyMKHH. KeliuH 1ury Tpaek-

TOPHUSA YM3HFHHUHT XOX/jaraH epH- z 00
Aay 6Mpop d¥ BaKT HUWAA 3appaya- ’nl@" >
nap 6ocub yrrad HYIHWHT Y3VHIIH- b, - _ff&..//.-r-" .
ruHM ds neb benrnnaiiMus. ds yayH- 5o _:{f%/’ ‘/’
AUTHHHMHT df BaKTra Hucbatu wry ? [
TpaekTopHua 6VHuYa Oepinrad HyK- 4 T'? '
1 1
Tagarud TeNIMKHN Gepaau o o, o 7
=&
=g (34) 3.1-pacm.
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Wiy uxTEpnit HyKTa YUyH CYIOKJIMKHMHT IXTHEPHI M 3appa-
YACHHHHI TE3/1aHHIIHHH XaM aHHK1all MYMKHH:

=4

| a=-r3 (3.5)
K. SMazpandc yeyau 6piuua myaui cyiokaux oKumutu CYIOKAUK
3appavanapy Xapakamaapi mpaeKmopuUatapunune Gurunducu ded
Kxabys kuaamu3. by epma x, y, 7 cyiOKJIHK 3appaydyanapuHHHT
OKYBYH KOOpAMHaTanapH GYAraHH yuyH dx, dy Ba dz
HUHT KUMaTAapn Js YTUATaH AYIHHHT TErHLIH KOOPAHHA-
Tanapura npoeKuMAanapHHHu Tawkun ataay. LHIyHuHr yuyn K.
JlarpaHx ycyanaa CYIOKIMK 3appadanap Te3TMKNapuHHHT Ox,
Oy, (7 ¥xoopauHaranapd Oyilyuya Y3rapHIIMHH KyHuAarpua
EINUIMMU3 MYMKUH;

2.y =W, 0z
e =S5 u, =5 U= (3.6)
Te3MAHMLL 3Ca
_9%x. Ay . _ ¥
g =9% g, =22 q =22 ;
) A . (37)

2. JI. Diinep ycymd. Dazonarn GHpop 3IeMeHTAp MAHIOH-
4yaga XapakaT KHJIAETraH CYIKAMKHU Kapab ynmkamus (3.2-
pacm}. JI. Biinep ycyauaa GU3HU cYIOKIUKHUHT MXTHEPHil 61-
POP 3appadacHHMHT XaPaKaTH Ba YHUHT TPagKTOPHACH KU3HK -
THpMaliau. banku KapanaérraH cylKa#KHUHT HUHAA OMp Heva

" ¥3rapMac Hykranmap, Macanad, I, 2, 3, ... Hykranap Gearuna-
HHO, yhap KapanaétraH Mak-

AOH4ana YpHAUTHPUAHO («KO-

TUpHO») Kyiknrad 6ynaon. Cy-

: it 4ty IOKJMK 3appavyanapd xapakar
‘% ' kmaranga oy 1, 2, 3, ... HYKTa-
T e e PR nap XapakaT KMIMAacHaH, yira
Zb——d— %) ypraTHATaH KOWTAPUAA TYPAIH,
L ) Uit} by epna x, y, Z KoopaAMHaTANA-
) Ka,(t,) PH CYIOKJIHK 3appadyaiapHHUHT
S R Tk e S V() OKYBYM KOOPAMHATANAPH 3IMAC,
Orep x %5 A, X 0aNKH LIYHYAKH «KOTHPUITaH»
HYKTaN2PHWHT KOOPAMHATANAPH
3.2-pacm. {3.2-pacm).
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DHIM f, BAKT HMHEATH TE3NHKJIAPHUHT ¥3rapMIIMHU Kapab
HHKAMHS. by BAaKT WYMIa 1-HYKTana CYIOKJIHKHUHT UXTHEPHI
tnpop 3appavacH u,(1,) Teannkka 3ra 6¥1anu. Uy sakr nunpa
2-HYKTana CYWKJIHKHHUHT uXTHEPH Dowka GUpop 3appayack
(4} Te3NMKka sra Oynaau; y4MHYM HYKTama aca i(f) Tes-
JHKKa 2ra 6iagn Ba xokaso. bynapman kypuHHO TYpHONHKH,
{, BAKT MYMIA KAHAANAADP TE3MMKAAP BEKTOPMAPH Mailmonun
xocu1 6ynamu. Keiinurn 1, Bakr nuuga wy 1, 2, 3 nykranapna
TerHIan u, (1), w,(1), a(t), ... TE3INMK MARAOHNADH XOCH]
Oynagn. KypuunG typubmuxm, JA. Sinep yoyau 6Viuna myaux
oxum Oepusean eaxm uwudg ypramunzan I, 2, 3 k¥sraamac nyx-
marapea RucGaman mezuK eeKmopaapt Maidoru Guaan yava-
Hap Kan.

3. lNuapaBnHKkaza CYOKIHK XAPAKATIAPHHA VpPraHuim-
Aa KYAJAHMIANTAH AHAAMTHK Ycyi. FuapaBnukana, acocaH
JI. Diinep ycynu KeHr kymianunaz. by yoya Kynianranaa xam
LUYHH HA3apaa TYTHIU Kepakku, JI. Ditnep ycyian GuiaH cyloK-
JIMK 3appadanapH XApakaTHHH, Yuia OMp HYKTa OpKany df BaKT
WYMAA 10y 3appaya Xyda KMYKHHa ds itynau 6ocum ytaau, 6y
3appayaHuHr Gepuarad HYKTa opKanH 60¢uG yTrayd iynHHUKT
KOOpAHHAT2 YKaapura NpoeKUWSCUHH dx, dy, dz ned xabyn
KWJICaK, HYKTaIaru 3appaya XapakaT Te3AHTHHHHT KOOPAWHA-
Ta YKIapHra opoeKuusnapy Kyiiuaardua eynamu;

., oW
u,=Spi U, =505 U, =50 {(3.8)

3.3-§. CYIOKJIHK OKUMHHHHI BAPKAPOP BA BEKAPOP
XAPAKATH

Baxr yTHINW HuAaH CYIOKINK XapPaKaTH OKHMHHMHT ACOCHIA
rHApOAMHAMMK 3IEMEHT/IapH 4 Ba p HMHr ¥3rapuiuuvra Kapad
HKKH KYpHHMLLAA, sTbHU Bapkapop Ba Gekapop xapakar 6ynamu,
CYIOKINK XapaKaTh BaKTHOA VHUHS UXMUEDRE HYKMACUOd OKiiM
meznuey 8a 2HOPOOURAMUK Documu Xap Oous y32aput niypadu, TeHH
CYIOK/IMK 3appadacHHHMHT XapakaTh (akat koopaHHaTanapra Gor-
JIMK, BYaMacnaH, eaxmea xam dorruk 6yaaduzan xapakam Oexapop
xaparam deduaaou. By Kylinaarnya éannaau

u=filx,y, z,f);}
2= H{xy,2,5. (3.9
7—K-24 97
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Bekapop XapaKaTaarid CylokIMKKa MMEO/IAP: KHYHK Ba KarTa
TEUMKAAPAAH OKAETIat CYIOKNHKNAP XapaKaTH; CyBowWTHwIap-
IaH OKHMO Y¥Ta€TraH CyB XapakaTH; KeHIJTHIH Ba YYKYPJIMIH ¥3aH-
HUHT yayHaury 6Vitua yarapanuray gapeénapparid CYB xapaxa-
TH. KeaTHpHaraH MMCOIRApIA CYBHIHHT 3PKHH 3TDH CaTXH ¥3ra-
pul TypanH. byHmaH TalkapHy fiHa Kynjiad MUcOAAap KelTH-
pUUI MYMKHH, MacanaH, THIparivk 3apba, tyrounap Oy3unnd
OupaaH cyB ToMO KeTraH BakTAa, Hapénapna 6axopaa cys
K¥naluy HaTHxacuaa cye capdu ruaporpadnapiHudHr rag-
POTEXHHK WHUIOOTAAD OPKAAH ¥TKA3MIL XapatHnapuaa Gexa-
pPOp XapakaThHapHH Ky3aTHL MyMKHH. CYIOKJIHKHKHT O¢Kapop
XapakaTH naitiaa MXTUEPHit A4, A,, A, Ba X0Ka30 HyKTatapia
Al BAKT HUKIA 3appadafiapHHHT Te3AUKNAPH Ba bocuMnapH yara-
puumapk A (u,# const, p,# const) # A,(u, # const, p, # const} #
A,(u, # const, p, # const) # ... Ba XOKa30 BAKT YTHILM OMNaH OUp-
Onpuaan dapk Kunaau.

Xapaxam 3maémeqn cyioKaux ududazi uxmuéputi Hykmada
MeanuK 8a 2UOPORUHAMUK GOCUM 6aKm YMIWH DUAGH V32apmaca,
dyndail xapakam Gapxapop xapaxam deldusadu. by ¥apakatha
CYKKJIMK 3appadanapu okuMraru A HyKrajaaH YTranga Ly 3ap-
pavaapHUHr ¥ Te3NUKJIApPH Ba p THAPOAHHAMHK DOCHMIApH
BaKT YTHiuH OuiaH y3rapMaiau. By 6apxapop xapakaT aHanu-
THK KVPURHIIAA KyHniarvya E3uanu;

u=fi{x,yz)%

2= 52 (3.10)

by xonna 4 Hykrana @ Ba p YarapMac OVnica, yaap KeiuHrM,
MacanaH, A, Hykraga Oouika yarapMac MHMKAopra ara fynanu.
[ynaait Kuiud, xapakaTaard CyIOKJAMK 3appauanapu A, HYK-
‘Tacuaa #, Ba p, Oynca, A, HyKracMaa >ca u, Ba p, Ba X0Kaso
6ynany. d‘ymmuxuu Hr 6apKapop XapakarH naiTura UXTUEPHIT
A, A, A, Ba X0Ka30 HYKranapuna !, BaKlaa 3appavanapHyuHr
Teannmapu Ba GOCHUMIAPAHUNT Y3rapuiuiapH A (u, = const,
p,= const) # A (u,=const, p,=const) =A,(u;=const, p,=const) Ba
X0Ka30, xap Oup HykTanap yayH ¥arapmac G¥nnd, xap Xun Hyk-
TANAPAA Xap XU MHKEOpra sra O¥namau. Cys carXp Varapmac
OyaraHaa yHaard OKMM KYHAXLTAHI KeCMMHHHHI o MaHJOHH
y3rapMafiinrand KaHaagarn CyB OXMMHHAMHS XapakaTiuu Bapk-
apop XApaKaTra MHCOA KMAUO KeNTHPHMUI MyMKHH.,
FMapOTeXHUK HWHILOOTIAPDHK THAPABAMK XHcobmaina,
aManAa, acocaH CYIKUKHKHT DApKAPOP XapakatH Kyn yu-

93

www.ziyouz.com kutubxonasi



*A, (0,0,

gyl

4
3.3-pacm.

paiau. [ynuur yayH riapaenykaga KynvHya Sapkapop xapa-
KaT Kapanamu.

Kxopraa kipcatinran 6ekapop Ba fapKapop XapakaTnapHu
AXWH TYWYHUO OnMW yuyH 3.3- pacMia KypcaTMATaHWAEK,
CYIOKJIMK OKMMHHHHT XapakaTHHY Kapad yukamus. Pacmaa nx-
THEPH CYIOKTHK OKMMU 4,6, Ba a.b, 4u3uKNapH Ouian yerapa-
naurad. 11y yerapanaHraH OKMMHMHT HuMAa A, HYKTaHH Of1a-
Mu3, Oy HYKTa KOTHPUATAH {(Xapaxar KMAMahau), aMMO CYIOK-
JMKHHHE M 3appadanapH Wy HyKTajaaH yranu net Gapas Kiwnait-
NMK. MacanaH, cylOKJIMKRUHT Oup Heyta M, M,, M., ... 3appa-
YAnapH UXTHEPHIA PABUIIAA, Y3MHHHT XAp XHI TPaeKTOPHACH
O1IaH XapakaTnaHafiTH, YAap Xap XU BaKT Huuaa wy A, HyK-
Ta OPKANH ¥Tanm neinnk: M, 3appaua ¢, Baktaa, M, sappaua f,
BakTaa ¥Taau Ba X0Kazo. M, zappaia A, HyKrara Keaub, Oy Hyk-
Taja ¢, BaKTAA i, Te3NMUKKa 3ra 6¥nanu. M, 3appava 3ca jwa A4,
HyKTara keaH6 GolKa 7, BAKTAA 1y HyKTaja GOLlIKA 4 TeMIUK-
Ka 2ra 6ynany.

A, HyKTalia xaMm xymad A
HYKTAZarura yxuaw xoauca pyiu
Gepaau, aMMo A, HyKTana MyT- -
nako GOIIKR 4 Ba p nap XOCHn
oynanu.

3.3 a-pacmaa Gekapop xapa-
KaTHHHI YMYMMH KYpHHHULIA
KeATHPUNTAH, YHAA KYHHAATH
XapakKat TYpAapHHA KYpHLUHMH3
MYMKMH: 3.4-pacm.

9%
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a) HXTHEPHI ONIHHTaH, MacanaH, A, HyKTa1a OKuM Teanu-
rv nucGarad ceKuH ¥srapaan, SyHIa

it ou du,
35 a—;’ T (3.11}
napH# XHMcobra onMaca xam Oyiaau. bekapop xapakaTHHHI Oy
XOJHHH CEKHH V¥3rapypuyaH xapakart jgeb atanaam.

6) vxTnépnii oNMHraH, MacanaH, A, HyKTala OKHM Te3fAu-
rH HHcOaTaH Te3 yarapanu Reinvk. byHnail xapakar »c¢a, Te 3
¥3rapyeuaH xapakat jnedaramanm.

Cyiokauk xapaxaTti Dapkapop xapakat Hyica, M, Mz, M,
... 3appaJaiap Xap Xui BaKT H4una 4, HyKrara Keaub, 6y Hyk-
Taga BHMp XM Te3nukka 3ra OVnaaunap (Oy Te3AMKHHUHT MHK-
DOpM xaM, H¥HaMIIK XaMm Oup xun G¥naau) (3.4-pacwm). bap-
Kapop Xapakar y4yH 3ca

u=f(x,y 2, (3.12)

ABHY Oy epHa ¢ pakIra GOFAHK 3Mac, INYRUHE y4yH OapKapop
xapakar Oyaradaa
du, oK,

X

; i
% = = = O (ERE)

Bapxkapop xapakar yuyn A, HyKraman YTagTraH cyloxauk M
3appadanapuHuur tpackropuanapu (3.4-pacu) Kyfinmaruua
XapakarnaHanu:

L. M, M, M, .. sappauanap A, HyKranaH y1ca, yIapHur
A, HYKTagaH KeHHHTH TPaeKTOpHANapH OHp YH3HKAA S¥nanu.

2. A, HyKTaCHa 3apPAUATNAPHUKT TEINMUKIAPH (MUKIOP/A-
PH Ba BekTopaapi) Oup xun Oynamm.

CyioKauK XapakaTaapu TYPAAPHHAKT KaaccuuKauuacu

Hnrapu cyrokAuK xapaxaTiapi KYpHHHUITAPHHUHT Kiac-
cudbMKalMACcH Gepuarad 304 (CYIOKTHK XapaXaTHHUAT Xap XU
Genrunapura acocan). By knaccuduxanya Gnox maxiamaa Ken-
THpuaraH {3.5- pacu).

CYIOKANK XapaKaTUHWHT TypRapyuHM OyHaal LHaknga Kea-
THPHIL TieJarornap, Tanadanap sa €1 MyXaHAKUCAapra ruapas-
JAVKa QOHMHY V3AaLITHPHILAA KyNai MMKOHMATAAD SpaTan,
YYHKM Oy aATOpWIMMK Xaneasina OyTyH Kypc G¥iinua yupaii-
IHTaH CYIOKJINK XapaXaT TYPAApHHWUHT HOMIAPH Y3MHKHT Talli-
KW Oenarvnapu GVitnua KMCKka xonna Gepuaran,
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1.4-§. TPAEKTOPHA. OKHM YHIHUFU. DNEMEHTAP OKUM
HAHYACH. CYIOKIMKHUHI TYIHK OKHMH

CYIOKJIMKHHHTI XapakaT KOHYHJIAPHHH ¥praHuil y4yH Tpa-
CKTOpUS, OKHM YH3WFH, 3eMEeHTap OKMM HaivacH Kabu Ty-
HIYH9anapHH Onaud onMil Kepak.

Tpaekropus. bepusean cyiokaux 30ppaiaaapuriune eaxm ymu-

wiy Gunan OoculG ymean UYAURUHZ UKW VHUHZ MPACKMOPUACH Oel
amaiady. MawiyM Maccafard XapakaTaari CYIOKAHKHH 00, yH-
nary Gupop 3appauadu M 6unaaH GearnAailMU3, YHHHT KOOPIH-
HATATAPH X, ¥, Z, TEITUIH & Ba THAPOANHAMUK SocuMU p B¥ncuH
(3.6-pacm). By 3appaua ¢, BAKT UNMAA A, HYKTara Kenaau, 6y xo/1aa
YHWHT KOODAMHATANADK X, ¥,, 2, TE3NUTH U, BA THAPOAMHAMMK
Gocum p, 6ynaau. By M sappaya xapakaTWiu JaBOM 3TTHPCA, Y
2, 3 Ba X0Ka30 HYKranapAaH ¥THO, YHHHT KOOpAHHATAnapH, Te3-
JINTH BA MMApPOAMHAMKK BocHMH Varapn® Oopaan. M sappaua-
HHHT A, 2, 3 Ba KefUHTH YTraH #YAHHHHT W3H YHHHT TPAeKTO-
pHsIcH 1e6 atanagu. bapkapop xapakar y4yH OKHM TEXIMIM Ba
FMAPOAHHAMMK BOCHM GeArniaaHrad A, HyKraga ysrapmac, wiy-
HHUHT y4yH Gowka Oup N 3appaua M 3appaua KeTHaan ury 4
HYKTAra Keaca, y epia xvaau M zappada Kabu Teanukka, yua
rMAPOIUHAMHK GOCHMIa (XaM MMKAOPH Ba XaM HYHaAHIIH XH-
XaTHaaH) sra Gynanu. A, HyKragaH KeHHHrH 2, 3 HyKraiapaa
TEXIMK BA rHAPOAMHAMKK OOCHM V3rapMaranack, A, HyKraaaH
KeHuH Xam N 3appaua 2, 3 HyKrastapaa $hua M 3appaqa TpaexTo-
pustcu 6unan xapakatr kunanu. Wlynaait xuaumd, Gapxapoep xapa-
Kamoa CYIOKAUK 3appauarapy YIoK eaxm udidq y3zapmac mpaex-
mopus wwsury URaauuuds Xapakariadand, bekapop xapakataa
3Ca 3APPAvYAHHHT 4 TE3INMMIM XaM, YHHHT MUKAOPH XaM, HyHa-
avur 6¥itnua ¥3rapraHn YUYH YHHHT TPASKTOPUSICH BAKT YTHLIM
61naH THHHMcH3 Varapaau, Ly-
HHMHT YYyH I0KOpHIA KYpcaTun- z
rat Gekapop xapakataa N sappa-
YaRWHT TPASKTOPHACH GHPUHUN
M zappaua Tpackropusicu OVin-
4a, SbHU A, 2, 3 UM3NFN HyHa-
AHILKIA XapaKaThaHMaHau,

Oxym yrzurn. ByHu ypranuin
yuyH Gapkapop Ba Oekapop
XApaKaTNapHH Kapad 9yHKAMH3.

bapxapop xapaxamda oxum
YUY aKm Vmuiy Oulax yaeap- 3.6-pacm
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3.7-pacm.

MAC MPACKMOPUARY aHeAamul, wy WPa yaynauey Oyauda cywx-
AUK 3appauaapu OupyH-Kemun xapakamaanadu. Mucon yuyH
3.6- pacmmarn N—M—A —2—3 YM3HFUHN OAAMIUK.

Bexapop xapakataa 613 GHPOP CYIOKINK MacCaCHHMHT Xapa-
KaTHHU Ky3aTtud TypuOMM3 aciavk (3.7- pacm). LIy maccaHuur
HMXTUEPHUH HYKTacHAarH Te3NNKHUHT XaM MHKEOPH, XaM HyHatH-
LM Xap XWI. By CyI0K/IMK MacCaCHHMHT HUWA2 HXTHEPHI | HYKTa
Onvb, ¢ BAKT MYMA LY HYKTATATH &, TEVIMKHUHT MUKIOPHHH B2
HYHaTHIN BeKTOPHHHN KypaMus. by BekTop yetura | -HyKrana xyaa
KHYMK AS* Maco(ha opanukaa 2- HYKTaHH 01u0, YHHUHT «, Te3/H-
T'MHM, YA ¢ BaKT HYWAATH BeKTOpBHH Kypamus, KeiinH 2- pek-
TOPHMHT #YHanHMHK Gyitiga 2- HyKTanaH xXyna KHYMK AS Maco-
tba opanuFuaa 3- HyKTaH# KYsIMM3 Ba Vilia XOHIaH &, BEKTOP Te3-
JIATUHH KyPaMH3 BA X0Ka30. Arap AS opanvkHH KaMaittHpub Gop-
CAK Ba y HOMTa MHTUACA, Gy 1, 2, 3 Ba XOKA30 CHHHK YM3HKJIAp
Gepriran |- HYKIagaH YTKa3WwiraH SrpH YH3HK, 1NAKTHHH XOCKA
Kwiagu. By srpu uuzuK, okpM 4u3nrn ae6 atanama, Lyvenait ki,
OKHM YHM3UFM 8e0 LIyHAAN TP YH3HKKA afiTHAAZHKY, Y Xapa-
KATAATH CYIOKITHK MUYHJATH KATOPp HYKTANApD OPKAIH YTKA3WAraH
6VAUG, U1y HYKTATapmard yTKA3WIraH TSINHK BEKTOpAapy Oepii-
raf BaKT HUMAa Wy 3TPH YH-
3MKKA yprHMa 6ynanu. By epna
OKHM YM3HFH Ba TPacKTOpHA
TYILYHYATADHHHUHT (PapKHHN
axpara Gundil Kepak. Tpaek-
TOpHA hakaT CYIOKIUK 3appa-
HYACHHHMHT OHP aHUK BAKT HYH-
Ja 6ocub YTraH HYAMHWHI
H3UHH Kypcatami. QKM Y-

* by aneMeHTap XKyda KHUMK AS macodia ¢ BAKT HYHIA ONHHTAH HYKTa-
NAPAATH JPTARAIITHPHATAR § TE3ANK BEKTOPAAPHHMHI MUKIOpIapHIa TEH.
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3MFM 3ca OMpop aneMeHTap Ar BaKT MYIMIA OKMM XapaKTepHCTH- !
KacHHH Gepaiu, Ly OKHM M3HFH YCTHAZ €TTaH Xap XA CYIOK-
JIMK 3appadaiapHin DoFnosyr 6Vmud, ¥lla 3appadalapHi Wy f1a-
KMKAJArd Te3AHKNAPUHUHT HYHATHINWHKA KypcaTtaau. bapxapop
XApPaKATOA CYIKAUK 3apPadiiapHHMHT TPAEKTOPUACH Ba OKMM -
4yM3HFA Oup xun 6¥naaM (OHp-OHPHHHHD YCTHIA TvllanK). beka- |
POP Xapakatia 5¢a, TPaeKTOPHA Ba OKUM YH3HFH GUp Xun oY¥nmai-
W (GUP-OUPUHMHT YCTHIA TYLIMARAN). OKHM YH3MFHHM Ba TPa-
eKTOPUSTHU Aa00paToOpHsAAa CYIOKIMK XApaKkaTH BaKTHAA Ky3aTHIL
MYMKHH. BYHHHT yuyH Xapakat KMnagTraH CYIOKTMKKa Makiaa 3ap-
paya, cyBaaH OoLukayua Mooga (KHUCM) EKH CYIOKNIHK {y CYB HUH-
Ja 3pUMac/IHIg Kepak, YHHHI 3HWIMIHA TaXpHba YTKa3unaéTran
CYIOKJIMKHUHE 3HUWIMTHRA TeHr Oynviy mapt) 1000pusd, YHUHT
XAPAKaT TPAeKTOPHACH KHHOCYPAT €kM GOTOCYpaTTa oML Epaa-
MHAa aHuKIaHaaH. Kunora onaérrasma, KMCKa BaKT HIMAA KV
MHUKAOPAZ XApaKaTiaHyBUM 3appadanapHyHr focub ¥raH itynna-
PH OJHHIAH pacMIa KYpHHME TypraH okuM uM3HdFK OYnanu, 3.8-
pacMZard IyacTHHKaaa okH® YTaéTraH CYIOKAMK OKMM YU3HFH
XOMaTH KYpCcaTwirad, Arap KHHOra onaétraHia y20K, BakT H4Kuia
KaM MMKIOpAA XAPAKATAAHYBUH CVIOKJIHK 3appadaiapyHHi pac-
MTa TYALAPHICA, ¥ XOMAa PACMAATH Y3YH H3AAp 3ApPavAIapHUHT
¥TraH AVAHMHHHC M3WHH, A5HW YHHHT TpaeKTopHACHHR Hdoma-
naitan (3.9 a Ba 3.9 6- pacm).

OnemenTap OKHM HaimacH. 3.10- pacMIa K¥pcaTWITaH CYIOK-
JUK OKUMH HuMZ@2 1-HyKTaHu TaHHAa0, y HYKTa aTpogHaa ane-
MEHTap A® KHYHK MAl{AOHYAHU XKpaTaMus, Oy An mMadncHya N
yerapa 9Yi3drd GinaH Yyerapanaurad, [y Ao maiinonsa N ynsuru
OHaH JerapafiaHraR MaiiioH atpodMaard XamMma HyKTanapaaH
OKHMM UM3NFHHKX ¥TKazamMu3. by xonaa xaxMuit 6up Tyaa OKMM
YMIMFHHY OJTaMH3, ¥ GH3ra 31eMeHTap OKMM HaifuacuHu Oepaau.
byHaaH kenmuG YHKANMKH, 2IeMEHMAP OKiM HAIMACH CYIOKAUK
OKUMLHUHZ OUp Kuemu 8)aul, y xapaxam KUNGemaan cyioKaux usu-
da Gepic N He2apa HLBNFHONZE HYKMAAAp OPKAi YMKQ3UIeaH OKHM
quUKAapU OUAar we-
2apasanaan.

Bapkapop
XapakaT yyyH ane-
MEHTAp OKWUM Haii-
YyacH KyHuaaru yu
xoccara 2ra.

1. BupuHum xoc-
cacu. OKHM YH3UFH
Oapkapop xapakart
O¥nranma BakT ¥TH-
3.10-pacm, 1# OMaan Y3uHauHr
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HARIUIH V3rapTHpMaraii yuyH (3.6- pacM) sneMeHTap OKHM
INSICHHMHT WAKAKH XaM BakT YTHINK OMNaH ¥3rapMaiinam.

2 UKKHMHYHM X0CCacH. INCMEHTAP OKHM HAaHYaCHHWHT
CHPTHHE OKHM YHM3UKJIADH TALLKKA TTAHM YYYH CYIOKJIUK 3ap-
padanapi CHPHH-KETHH YHHHT Y3yHaurd 6¥iiuva cypind opap

WKAIL, Y X014 Haf4a CUPTH OPKATH CYIOKJIMK TaluKapHiaH
niKapura (FbHH KaparaéTraH 3NeMeHTAp OKHM HalyacHHHHT
HUMPA TAWIKApWaaH, SowKa OKHM HaltvacHAaH) YTHLH MyM-
KMH 3Mac. XYIIH WyHAAH HYKAPHAAH TAILKAPHTA XaM YUKH-
HIM MYMKWH 3Mac, YyHKH OKHMHMHT TE3NUK BEKTOPJIAPH Xap
NOHM OKHM YH3HFUTA YPUHMA Xoafa 6¥naau.

J.Yunrun xoccacu. OKWM TeXIHIM 4 Ba rHAPOAHHa-
MHK DOCHM p MMKIOD/IEPH 371eMEeHTap OKUM HailuacHHHHT KYHIa-
HEAF KECHMHM A MailZIOHYACHHMHE Xap OHp HyKTacH yduyH OHp
XWI, THHH A MalAOHuYacH O¥itMua u = const, p = const 1e6 XHcoo-
A3l MyMKHH, YYHKW Oy 3fleMeHTap MAHAOHYA HUXOSATAA KMYHK
6{nuf, Honra MHTHIAAH. MabaymMKH, Ao 2NeMeHTap MafiaoHya
HONTA MHTHATAHIA, MA{IOHYAHWHT YPHUIA HYKTA XOCHI Gynagu.
Y xonga 6y Aw MaitnoHuana ¥ Ba p MAMXOHYAHMHT MEPHMETPH
Oviinua Varapmac mel onmmuand. [UyHR afTHG YTHII KepakKku,
JIEMEHTAP OKUM HalvacHHUHI Y3YHIMrH 6ViHda & Te3AUK B8a p
GOCHMHMHT MMKJIOPIApPH, YMYMAaH ONTAHAA Y3rapHiliM MyMKHH.

CyoKIMKHMHT T¥iMK OKHMH. CYIOKIMKHHHT TVAHK OKHMH
1e6, aManga KaTTHK, Jepop OWIaH derapaaaHraH TH3HMIA Xapa-
Kat KWIACTTaH CYIOKAHK XaXKMHIa (Maccacura) aifTunagu. Ma-
cajaH, KyByp, KaHan, papé sa 00O1UKa y3aHnapaa xapaxariaHa-
€Tral cyB. bolikaya KWIHG aifTraHaa, Xap Xua TE3MHKIA Xapa-
KATMAHYBYUH CYIOKIHKHHAT TYAHK, OKHMH — 3ACMEHTap OKHM
HalYyanapHHUHT HHFHHARCHAAY TaWKKUA Tonaau. byHmall mMab-
HOZA TYIIYHTHPYII THAPOAMHAMMKAAA HAa3apHH XUXATAaH Cy-
IOKIMK XapaKaTIapHHY YPraHill Ba YAAPHHMHT HATHXAUTApPHHHU
aMaiaa KyILnaul KyJaiinurd XXKUXaThaaH acocuit pon VitHaiimu.

Texnc ¥3rapypuau xapaxat. Katop sneMeHTap OKMM Haiiua-
nAPUIAH TY3UAMAH CYIOKNHKHHHT TYIWK OKMMMHM Ypranaér-
raHAa, acocaH INEMEHTAp OKMM HalyanapWHUHMr 6Hp-6MpHra
napannen OynMaraHnurn cadbabni, OKMMHMHT Ha3apHi Wana-
HULLIApAa MYPAKKAORALUTAHAUIHHA alTHO YTHIE Makcanara
myeoduk,. LyHaai skaH, YHH COIAATAWITHPHLL YUYH THAPOAK -
HAMHKANA TEKHC Y3rapyBuaH XapakaT TYIHYHYACcH KMPHTHAALH.
CYIOKJIUKHUHT XapaKaTuia OKMM Haliuanapy Y3lapHHHHT HVHa-
Juwnapy Hyitnda Sup-6upunan xyna kMuuk 6 6ypuak Ba xyia
KHYMK DTPHIMK, SBbHM Xyma Kartra OypHAHL paaHyCH r HHU
XOCWA KHUNAIHIaH XapakaTH, CYIOKAMKHHHT TEKHC ¥3rapyB4yaH
xapakatn geiwiand (3.11- pacm). CyroknuknapHuHr OyHaaii
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3.11-pacw.

XApaKaTH CYIOKJAMK OKUM HaHuadapH TaxMWHAH OGUp-Oupura
napanaen 6¥aran xonga, AsaMmeTpH ¥Y3rapmac OVIraH KyByp-
nap, Y3yHAWIU O¥itMua kKVHAAMAHT Kecumu VsrapMdac Oynrad
KaHawiapta, apEnapHHHr aifipusM yyactkanapiia yapaiau. Te-
KUC ¥3rapyBuaH xapakat OynraH nantaa cyioknnK oxuMu ¥3u-
HMHI Ky#HMgark xoccacd OWAaH XapaKTeplnaHAIH:

1) CYIOKAMK OKUMWHHHI K¥HAanaHr KeCHMH TEKHC Ba
OKMMHHHT YKHTa HOpMan Gynanu;

2} CYIOKIMK OKMMHHHHT KYHIANAHT KECHMH TeKUCAUIIAA
THAPOAWHAMHUK DOCHMHHHT TAKCHMAAHMLIN FTHAPOCTATHKAHWHT
acocni KOHYHHMTa OViicyHanu,

3) comMITHPMa ITOTEHUMAA DHEPTHA {IbHU CYIOKJIMKHUHT
OUPAMK OFUPJIHTHTA HHCBATAH OJIMHIAH TOTEHLIMAT 3Heprus-
CH) BXTHEPUIT ropusonTan Takkocnai 0—0 TeKMeamrura Huc-
GaTaH onuHrax Oymu6, OKMM KVHIATAHT KECUMUHHHI XaMMma
HYKTaJlapy YUyH OMp XHA.

By xoccanapuu McGoTnaiimMus. Tekue yarapyBuaH Xapakar-
HUHT GUPMHYH XOCCACH TYFPHAAH-TYFPH Iy TEKHC ¥3rapyB4yaH
XApaKaT TyLUyHYacHaad Kenu6 uukaau. By xon napannen Hyvan-
TaH XApakKar TYpUra Xyla skMH OVnaud, yHaa ¥3-Y3ugaH Mab-
JIYMKH, OKUMHUHT KYHIAAAHT KECHMMH TSKUC XaM/Ia OKKMM YKHra
THK O¥naan. Tekuc ¥3rapypyaH XapakaTHHHI HKKHHUYU Xocca-
CHHU KyHHgaruya ucbornalu MymkuH, OkpM Halivanapy OHp-
Onprra HucOaTaH napanien XapakaTt KPNaETraH CYIOK/INK HUK-
A3 HUXOATAA KMYHK a—b—c—d napainenenunendy axpaTud
onvl, YHUHT MYBO3AHAT XONAaTHHMA Kapa® uMkaMu3. buz axpa-
THO ONTaH Oapanfenenuieara TabCKHp 3TA8TIaH Ba YHU MyBO3a-
HAT XOnaTHAa caxknad TypyBuw Kyunap {(napasifenenuaeiyuly
G OFUpAMK Ky4M, Napaleienureara alokacy GynraH, yHu
¥pal TypraH Tawkn CYIOKMWK 3appavanapMuusr P, P, P, P,
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3.12-pacm .

GOCHM Ky4napH, mj HHepUHMA KYUMHM YpHUra Kyicak, 1wy Kapa-
JABTTAH X0J4aT YUYH IOKOPHAA aHTHAraH OHPHHYH X0Occara aco-
caH, 6y mf Ky4 OKMMHHHT KVHOAMAHT KSCHMH K3ACHTA HOpMan
iWynanran 6¥nagn (3.12-pacm). Arap I0KOpHIA KENTHPHAMAH KydY-
ARPHHUHT BEPTHKAA YKKA MPOSKLMACHHH 0JicaK BA YHHHI MYBO-
3aHaAT TEHIMAMACHHM €3CaK, ¥ XOiaa

P+G=P, (3.14)

eKH
P—P=qG, (3.15)

OynaaH, uHepuua xKyun (3.14), (3.15) TeHrmamanapra KHpMa-
FaHWHH KYpaMMK3, AeMaK, OKUMHHHT KYHAATAHT KECHMH Maii-
AOHHUAAMY HMXOATAA KHUMK CYIOKJAHK XaXKMUHHHT MYBO3aHAaT
XONATH LY THHY XOJATAArH CYIOKJIMKIAArHd WYHAAR KHUYHK CY-
KWK XaXMUHHHT MYBO3aHaTHIAH dapk, KnaMaiou. byHaan
TEKUC ¥3rapyBuaH XapaxkaThar¥ OKUMHUHI KYHAAIAHT KeCH-
MHHWHI MAHAOHHK OViiH4a rnapOANHAMHK GOCHMHHHT TAKCHM~
JNAHHULUN THMHY XORATAATH CYIOKMMKAArM ropu3cHTan GocHM-
HUHT TAKCHMNAHULuuaas dapk, KMAMacanri KYpuHub Typri-
AM. YUYHHUYKM XOCCACH HKKHHYH XOCCACHHMHI HATHXACHAAH
Kemuo umkaau. FuapoctaTHkanaH MabayMkH (2.1-§ ra kapanr),
HyKTalJard g ruapocTaTHK O0CHM BA YHHHT YpHHHH aHUKJIOB~
YH 7 BEPTHKAN KOOPAMHATACHHMHF AHFUHAWCH YWla HyKTara
HUchatan Varapmac OVaaan (THHY XONATAArH CYIOKJHKHHHT
6yTYH XaxMmy O¥inua);

$+z = const. (3.16)
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3.13- pacm,

Tekuc y3rapyBuaH xapaxkaT yyyH OKMMHMHT (akaT KyHia-
JNaHT KeCHUMH Maiaonu Gyiivya rUApOAMHAMUK OOCHMMHMHT
TAKCHMAAHAILHK THAPOCTATHK GOCHMHUHT TaKCHMIAHHILIH
KOHYHHTIa Oyiicynanu:

% + Z = CONSt (OKUMHHHT GepunraH KYyHIAJAHT

KeCcHMHE Maiinonn DYiinga), G.17)

Oy epna z -— BePTHKAA KOOpHMHATa, AbHH O—O ropH3oHTaN
TAKKOCNAL TEKUCAHKKA HUCHATAH XapaKaTAark CYlOKJIUK UIHiaa
KApanaérral HyKTa Xoitawran Sananinuk (3.13-pacm); p —
LY HYKTaaard rHIpoAHHAMHK GOCHM.

Xynoca kKnnHO aWtraHia, TEeKHC y3rapysdaH xapakaTtia-
rH OKHMHHHT KYHAaNAHT KECAMHWHHHI MalAOHHAATH HXTH=-
EépHI HYKTara HHcOaTaH % Ba Z HUHI HUFUHAKCH ¥3rapMac
o6ynagn (3.13-pacMm), Macanad, A—A KYHIANGHT KECHM YUYH

($+z) =const, B—R KVHAAKAHT KECHM YYYH
A-A
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(f'" ' z') = const Ba GOLIKA KYHAANAaHT KeCUMIAp YYVH,
i 8-8

VHHHT ¥3MHUHT MHKIOPH (£+ z) = const, @MMO LIYHH ali-
Y n-n

M0 YTHIO KepaKKH, OKHMHMHT ¥ap XHA KYHAARAHT KecHMAaa-
pH Y4yH Oy AHFMHAMAAD Xap xun O¥aanu.

3.5-§. CYWOKNHK OKHMAHHHT FTHAPABNIHK DJEMEHTIAPH.
OKMMHHHI KVYHIATAHE KECUMHM BEVIAMYA VPTAYA
TE3AMIH. CYIOKJIHK OKHMHUHHHI XAXKMHHA CAPOU

OKHMHHHT KYHAAIRHT KeCHMH MAHAOHMHHHT THAPABIMK 3)1€-
MenTaapy. CyIOKIHK OKMMUHHHT XapaxatH Ypranunaétranma
OKMMHUHT KYHAANAHT KECHM MaliMOHHHUHAT KYHHAArH acocHii
TMEPABIHK DACMEHTAAPH Ha3apia TYTHNAAH, OKMMHUNT KyHaa-
AQHT KECHMU MaiaoHu,; VIaHHUHD Xyanaurad (KVHaananr Ke-
CUMHM GVINYA) (IEPUMETPHHHHT Y3YHIUTH, FHIAPasAUK paguy-
cu Ba Gouikanap.

1. Oxumavur kyupananr Kecumd. OKHMHUHT KYHOanaHr
KeCHMH Ae0, CYIKJIWKHUHT OKHM MM3UKNApHUTa THK YTKa3Hn-
FaH TeKMCIWK €pAaMuga Kecu§ ¥Trad 1o3ara adTWIaau sa y
10338 OKMMHHHE HYKIA Xoinauiran 6VanG, KoHMH Kecum aeii-
Wiaan Ba w 0Wnad udonananaim.

YMyMaH OKMMHHHI KYHOANAHT KeCHMU OHUpo3 3rpu 4H-
3HIJIM 103a0aH ubopart
6ynagu (3.14 a- pacm),
dakat Teknc yIrapys-
YyaH xapakaT Y4YH
OKUMHHWHF K¥HIATaHT
KECHMH TEeKHC 103anH
TeKMCNUKAAH HOopar
Oynamu (3.14 O-pacm).
HIyHHHT yuyH KVNHH-
4a aManuni rMaApaBif-
Kana, TeKuc ¥3rapye-
YaH xapakaTAarwu
OKMMNapaa, OKHM-
HMHT KYHAANAHT KECH-
MU €0, CYIOKJIHKHHUHT
Xapakar AyHa uwura
HOpMan GYNraH oKMm- 3.14-pacu.
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3.15-pacm.

HHHT TEKHC KYHAQIaHT KecHMHTa aiitiaanu. I'mapaenaukama
OKHUMHHUHT KYHIATAHT KECMMH MaiJOHH LUAPTIY paBHILIA o
xapdn 6unan ndogananan. 3.15- pacMra HUCHATAR OKWMHKBHT
KVHIANAHr KECHMM MANIOHU:

a) TpanelHaA aKnugard Y3aH ydyH

w=(b+mhh (3.18)

8) TVrpH TVPTOVPYAK 1IAKANU ¥3aH YYYH
w=bh (3.19)
B) yuOypyaK WaKAAK ¥3aH yuyH

0= %—h; (3.20)

I) ACHpA WAKNZarK ¥3aHnap (Macanad, KyBypaap) yHMyH
Oy KyBypaapaa CYIOKJIMK XapakaTH Hanopau OViaraH xonga

1
=2, (321)

¥
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Hx1uépuil Wwaknaaru KyBypAapaa CyOKIHK XapakaTd Ha-
nopeis 0¥ica, OyHAal KyBypaap (IpeHaX KYBYPAapH, TYHHe -
wafy na DouIKaTap) KAaHAMAWTHPWArAH KYByp/aap ach atanaan.
byailp rMAPaBAMK HYKTaW Ha3aphaH OMMK ¥3aHjap Katopura
RIPIH BA YIAPHHHT KYHAAMAHT KECHM MAWAoHTApH WAaKII-
mprra Kapab okopuia KENTHPHAraH (3.18), (3.19), (3.20),
{1.21) Ba Gowka dopmynanap ¢ epnaMHJla xucoOnaHanu.

2. V3an K¥HIANaHr KeCHMHNHHET XFINRHCaH fepuMeTpu. X -
#aHIaH nepuMeTp Aed ¥3aHHUHT KYHAQIAHT KecHMH O¥iiMua
NIPIKATIATH CYIOKIMK O11aH XJMaHIaH NEPHMETPUHMHY Y3IVH-
WHIMra aHTHAAAHM. Y3aH KVHIANAHD KeCUMMUHMHT XVJINaHTaH
HepHMETPH y3yHnHru x xapdu 6unad ndomanaHanud. By Ty-
HIYHYanaH Kemub YMKATWMKK, OYMK V3aHnap (kaHan, jJapé Ba
OoWKanap) yyyH YHHHT KYHIaJaHT KeCHMMHHHE XyInaHraH
LCPUMETPH ¥3aH KYHIANAHT KECHMAAPHHHHT WaKnnapura G6oF-
AuK. MacanaH, Tpaneuusa wWakaan (3.15a-pacM} ¥3aH (KaHan)
YU¥YH YHHHT X¥1NaHTaH MEPHMETPHHHHT Y3YHANTH

x=AB + BC+ CD; (3.22)
TYFpH TYpTOYpYakin ¥3aH (Kaxan) y4yH (3.15 6-pacm)
x=AB+ BC+ CD; {3.23)
yubypuarksd ¥3aH (kaHan) yuyH {3.15 B -pacm)
A =AB + BC; (3.24)
AOHMPA IAKIIMH ¥3aH (KyByp) yuyH {3.15 r-pacm)
x =nD. (3.25)

IOkopHaa KenTHpHITaH MHUCONAAPIAH KYPHHAZHKH, OUHK
Yzannapaa (3.15-pacM) ymapHHUHT KYHAAAAHT KEcUMIapu OViin-
ya XYANAHraH MEePUMETPIAPHHHHT Y3YHAWUTH ¥ Y3aHJapHUHT
reoMeTpPHK KYHIZaRaHr KecHMH GuitaH Mocaawmaiiav. Hanop-
Jii KYBYpRapAa 2ca YHUHT XYJLTAHTaH NMEepUMETPH KYBYPHMHT
reoMeTpHK MepHMeTpy Oiaan mocrawanu. Llynnatt Kumuo,
QUMK ¥3aHAAPIa YIAPHHHT KYHIANAHT KECHME MaiNOHH OKHM-
HMHT KYHAQIaHT KecuMu MaiinoHuaa dapk Kunaau. [ynuar
YIYH 'HIPOTEXHHK HHIIOOTIAPHH THAPABIMK XHCOOMALI Mmaii-
THAA OGepuAral y3aHAard OKMMHHHT KYHAANAHT KeCHMHHUHT
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MaiIoHH OMnaH ¥3aHHHHI KYHIANAHT KeCHMH MaiaoHu opa-
cuiaark gapKka Katra 9pTHlop GepHll Kepak.

3. T'napasauk pamuyc. OKUMHWHI KYHIATAHT KECHMH Mai -
AOHHHHUHT U1y KECUMIAr# V3aHHMHI XVIRAHTAH REpHMETPHTa
HUCOATH rMAPABAMK paaHyc Aed atanaaM. [HAPaBIMK paaHyc
R maptam 6enru GunaH ndonananaan Ba Kylingarnda €3mma-
AH:

R=2. (3.26)

Tudpasaux paduycrunz uzux masnocu. By ruapasnux sne-
MEHT ¥3aH KYHIalaHT KEeCHMHHMHI 1HAXIWHY Ba Y3aHHHHT
AeBODJIApH XaMaa TYOHHHHT Fagup-ByaypIHKAapPHHK {(MUKpPO-
BaA MaKpo HIaKIVIApMHH)} KHécaH Wdomanaiiny, YYHKH o Ba
¥3annaprarv (YHHHI ACBODHIArH Ba TyOMmarM) HOTEKMCIHK-
JTAPHHHT MMKPO- Ba MAaKpO LAKILIAPHHH XapaKTepNoOBYH Ma-
paMeTpRapu xMcodmaHanu.

3.1-macana. Tpaneuusa HIQIMAATH KAHATHUHT KYHIANAHT
Kecumuy O¥iinmua (3.16 a, G-pacM) CYB CATXMHWHI KeHIJIMTH
AD=B=40 M, TyOuaunHr 3nu BC =H=1,0 M, KaHangaru
CYBHUHI yyKypnurd k = 1,0 m Gepunran. [llynra xypa, kaHan-
HHHI THAPABJANK PAIHYCHHH AHUKJIAHT.

Eugur, OKAMHHHT KYHEANAHT KECHMH MaHIOHH

= -%(B+b)h =%(4+1)1 =2,5 M2
KaHanHHHI XVIIAHTaH [EPHMETPHHHHT Y3YHJIHTH
x=|AB|+|BC|+|CD|=1,8+ 1,0+ 1,8=4,6 m;

Gynaa

2 2
AB=CD=J[%(B—!;}] + i =J[%(4-1,0)] +1,00 = 1,8 u;
BC=b=10 M.

nopaeauk panuye

R=¥:£=0,54 M.

By MacanaHMHT OOLIKAYAPOK €YHUMHUHH TAXJIHA KHAAMH3:
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3.16-pacm,

Tpaneuus: WAKAOATH KaHAA Y4YH OKWMHMWHT KYHIamaHr
KeCHMHUHHRT MalIoHn

w = (b +mhyh =25 2,

Oy epha m — XaHall €H NeROPUHUHI HHUIIAE KOIPDVLMEHTH.
Macanaaa m Gepunamarad. IyHra kapamaciaaH, KaHAnTHUHT
KYHIATAHT KECHMH YUyH Gepuaran 60IIKa TMAPaBIHK 3MEeMEHT-
JIAPHHHHT MHKAOPJIADH aCOCHIA M HH aHUWIJIAU! MYMKHH (YH3~
Ma YCYIHHHW Kyanaul Ayaw 6uman). 3.16-pacmuad m = 1,5,
¥ xoama

o= +mhph=(1,0+1,5-1,001,0=2,5 M,

Tpanelus WAK/TH KAHAM YYYH YHUHT X¥/UIAaHTaH MepUMEeTpH-
HHMHI Y3YHNHIH

x=b+ 2l +nm =1,0+2-L0J1,0 +1,52 = 4,6 M.

apaBavK pagHyc

h

=0,54 m.

R-=2@_2
X

»

4
[t

3.2-macana. Jlovpa makanm Kyeyp Oepuarad, yHHHT HYKH
avaMeTpn d =0,5 M. By KYBypaa cylOKIMK OKUMHUHHHT Xapa-
KaTu Harmopau. MHApaBIiK paAuyCHH aHHKNAHT.

Eauw. Noupa 1axKnAM KyBYPHUHT KYHAARAHT KCCHMHHHHT
MAHAOHH

2 0,5
o= - DS 0,196 W
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XyAnanraH nepyMETPHHHHT Y3YHIHIH
x=nd=314-0,5=157 m.

Tuapasauk pamuyc
_w_ 0196 _
R—%—W—O,QSM.

4. CyioKMKHHNE XaMHil capdu. Cyroxauxriune xayemut cap-
u deti, gaxm Gupausit uuuoda yiaunrune bepuszan Kydarane Ke-
cumudan Ymean cyroxaux xaxcmuea aiimiaady, I'inpasnvkana
CYIOKNUKHHUHT XaxMuil capdn Q GunaH, 3AeMEHTIP OKMM
Haiya YUYH CYIOKAHKHUHT XaKMHI capgu 3ca JQ 6unan Gen-
ruaaHaam. Q HUHr Y1408 OUPAHTH

3
o4& (3.27)

Arap CYIOKTHKHHHT TYHK OKHMMHH 3JIEMEeHTap OKMM Hal4a-
JIAPRAAH TALWKHKII TONTAR JeCakK, ¥ XONIa CYIOKNHKHHHRT TYITHK,
OKHMM y4YyH YHMHI Xaxmui capdu, uly 37eMeHTap OKUM
HailyajapMHHHT HUX0ATAA KWYHK KVHAANaHT KeCHMHIAH ¥Ta-
STTaH CYIOKAMKHHHL XaKMHA capprapiHuHr HUFMHAMCYAAH

Hoopat
Q= ldQ- | (3.28)

Arap neMeHTap OKHM HallYaCUHWHT HHXOSTAa KAYHK KYHAAMAHT
KeCUM MAHOOHWHH dw, LIy dM€eMeHTap OKMMHMHT Te3NMHIHHH #
Gunan Genrwnacak, yHaa 6apKapop Xapakaraar 21eMeHTap OKHM
HaH4aCHHHWHF XOCCACHHH Ha3apha TYTIaH Xouaa, MNeMeHTap OKMM
HaYACHHHMHT KYHIANAHT KeCHMHAAH YTaéTraH CYIOKTUKHHMHT XAK-
MHH capdMHd KyHKAAruya €31 MyMKHH;

dQ = udw. (3.29)

By xonaa cylOKJIMKHHHI TVIMK X2KMUI capdu Kyituparudya
O¥nmanm T

Q= ldQ =£udm. (3.30)

Masnymku, XatTo 0apKapop xapaxariard OKMMHHHT KyHaa-
NaHT KeCHMYW MaMnoHW OViivya xap Xul BYKTanapna, yiap-
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NHNT TE3NMHKNAPH Xap Xua OynradAnurd cadadbiau xamiaa iy
KVILATAHr KeCHM OVHMYA TeIHKIAPHUMHT TAaKCHMAAHWIL KOHY-
111 AHMK, WAl YMKKWIMAraH YYYH CYIOKIHKHHBET THIRK Xak-
Mui cappuHu (3.30) TeHrTaMagay aHUKIall KMEHH Ba Y TeH-
rAgMagaH FHAPABAMK MacadAanapHu edninza, $axar Hasapuii
YCYAIA, OKHM XapaKaTHHH YpraHuuiaa ofzamaHunany. AMania
CA, CYKJAWKHHHT TYIMK XxaxMuil capduHM aHuKIawaa Ge-
PHATAH OKUMHHHI KYAAAIAHT KeCHMMAara ypraya TEe3/Hru
I'yuryH9acHAaH doiimanaHunagd, YyHKH OKHM TEINHIH OKHM-
HUHT KYHOAMAHT KeCHMMIATH Xap XWJ HYKTanapaa Xap Xwi
OVmanu, MacaiaH,

U AU U, .. {3.31)

5. TYHK OKHMHHHT KfHAATAHT KeCHMHARAT Maiinonn G¥itn-
ya ¥prasa TeINMMrH. Tiiux oKxumBune bepusean KpHoaaan: Kecu-
Murunz Matdonu 6viuua Ypmada mesauey eaxm Gupauzu uwiuda
Gepunzarn KYHOQAGHE KecUMOan Ymean cVve XAXCMUHIR2 Wy Y3an-
daen oxumHune Kyudanane xecumy malidonuza Gyazan Huctamu-
2a atimuasadu, Bonkaua Kb afitraHaa v ¥pTada Te3NmHK Xax-
MR cyB capdy @ HUHI KYHIANAHT KeCHM MaiIOHU o ra HHC-
Gatu G¥nanu.

TyrMX, OKMMHHHT OepHITaH KYHAANaHr KeCHMH OViidua
¥pTava Te3MHIH MHApaBIHKaaa v wapwii Genrk 6unaH ngona-
JIaHaoH Ba YHUHT ¥140B GHpAHrd

lvf L. (3.32)

By TentnaMaman xap OWp »7eMeHTAp OKMM Haliuacuaaru
XaKHKHH OKUM TE3NUIH & HU TYJIHK, OKUMHUHT KYHIAhaHE Ke-
CUMHM O¥FiMva Yprava Te3NHFH v BMAAH AIMALLTHPCAK, ¥ X014
= | udw =v| dow =
Q I vJ‘ W = vy, (3.33)
i) (0]
EKH

g=vo, (33

ABHU OepHATaH KYHAANAHT KeCHMIA CYIOKAMKHHHI XaXMHNR
capdy OKMMHHMHT KVHAANAHT KECHMH MaHIOHHHA YHUHT ¥PTaya
Te3murura Kynaiitmacura teur, (3.33) tenrnamanan OKHMHHHT
¥pTaua Te3NUTH
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=

g

(3.35)

WiyHn aiiTHO ¥TUID KepakKxu, OKUMHUHT ypraua TE3NUrH v
TYWyH4acH Gakat aneMeHTap OKHM Haldatapu (XV4AH WyH-
Aai, OKUM YM3UMKJIapH) napajinen 6¥araH Ba TEKMC Yirapys-
YaH Xapakar yuvH KynnaHunazu. ¥Oxopnaaru (3.34) pa (3.35)
TeHINAMAIAP THAPABIYMKARA 3apyp XaMAaa yiaap TMIPOTEXHNKA,
CYB TABMHMHOTH Ba KAHATH3ALMS, FMAPOMALIWHA, THAPOMET-
pUA, METUOPALHA, ¥3aH KapaéHMapHHM Ypraguuiaa KeHr
K¥naMmzaa xyanaHnnany sa Mmyxum dopmynanapaad oupy xucob-
naranu, lly caGabnu Oy TeHTAaManapiH Taiabanap Xyaa axiu
YPFAHMLIH 11APT, YYHKH ¥ THAPOAHHAMMKAHMHT ACOCHEH TEHT-
JaManapuvnaH GHpH.

6. OKMMHENT KYHARIAHT KECHMHHHHT Maiinonn 0¥imya ¥pra-
JNALTTHPHATAH ¥ TELIHKIAPHENT TAKCHMIAHHI >ntopacy. DyHuHT
YYYH TpanelHsd Wak/UTH KaHAAJATH CYIOKIHK OKHMUHHK Kapad
umkamus (3.17-pacm). By epna M—N — OKMMHHHT KYHAANAHT
Kecumnapuaan 6upu. I, IL, 1, IV Ba V wy M—N x¥uaanadr
KeCHMAArY Te3NWKHH YAYalanraH sepTHkanaap (3.17 6-pacm).
Ulynapaan 111 Beptukan 3.17 a-pacMaara M—N BepTukan
Oymanu, yyHKn 3.17 6-pacMnaru 111 Beptukan Ba 3.17 a-pac-
Maary M—N BepTHMKanIap KaHAIHUHT y3yuaury 6vitknua O0—0
VKMIOaH ONMMHTaH, X03up ury Beptikan M—N éxu 111 Hu kapab
YHMKAMM3 Ba Y BEPTHKAT YYVYH OKMMHMHT YYKYpAMTH DViiuya
HYKTagari ypTanaluTHPHITAH TE3NHKIAPHUHT TaKCHMAAHWII
SMIOPacHHH KypHG, OKUMHHHI 111y BepTHKANAATH YpTa4a Te3-
nuriuy ronamus. M—AN éxu I11 BepTHKanna Xap xun YyKyp-

ljf Ketucsteirite & M weessmi
5

3.47 -pacm,
H3
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aukaza 1, 2, 3, 4 HyKranapHu onmG, ynapmard 4, u,, 4, 4,
TC3INHK BeKTopaapuHH 3.17-pacmaa xypcarunranngex Oaxa-
paMus (Oy Teanydkaap naboparopus WAPOUTHAA TENIUK YAvai-
jguray ac6obaap — X, [Muro TpydkacH, MUKpOBEPTYILKA Ba
OoLlKaNap, Jata WAapOHTHAA 3Ca NYKAKJIap, BEpTYLWIKAnap Ba
OomKa acbo0nap €pnaMuna THAPOMETPHA KOUAANAPUIa aco-
cad ynyaHaau}. Ly 1, 2, 3, 4 HykKranapaard &, u,, u,, 4,
TE3NHK BEKTOPJIAPHHHHE OXHPAAPHHHU 31pH Uh3HK, OHaH OUp-
nawtTHpy®, napaGona MAaKNUHM XOCHR KWnaMu3, Oy Ousra
Wy BepTHKan O¥iiHuYa HYKTAIapiary i Te3NHKAAPHHHI Tak-
CHMJIAHMILL XapakKTepMHM K¥pcataau. by waxn Oepuaradn M—
N ékn Il Beprukan yuyH KYpWiraH Te3THKIAPHHHT TaKCHM-
NaHMLL AMopack ne6 arananu (3.17 a-pacM). TabHaTaa K¥HAA-
JIAHT KECHMIAPHHHT Xap XM BEPTHKAIAAPH YYYH TE3AHRKHHHT
TAKCHMIAHKIL 3MmiopacH OHp X 6¥nmaind. KadaaHKuHr ¥Kuaax
YHHHI KMPFOKJIADHTA SKWHNAIUTAH CapH OKMMHMHI TE3IHTH
kamaind Gopaan. LLyHMHT yuyH OKHMHHHI KYHAQTAHI KeCH-
MHAa DHp Heda BepTHKamnap Talivunal, yaapaa yoKopuaa
K¥pcatwiral voyana Gowka septukan [, II, IV, V nap yuyn
¥praya oKUM Te3NUTHHHM aHHKAaliMu3. 111y BepTHKaLAapHHHT
Xap 6Mpd YHYH YAAPHHHI VpTajdaliTHpUAraH TeslUuKIapuian
TYMK, OKHMHUHL KYHA3N3HT KecuMU GV¥iRN4a (YHHHT 30I0pa-
CHHH YM3H0) OKMMHHHT TeTNIK ¥ HH Ba CYIOKNHKHHHE XaX-
MHA capPHHR* aHUKRAHMM3,

3.3-macana. Kanangary OKMMHHMBT KVHIARAHT KECMMH Mail-
aoHd © =4,0 M? Ba OKHMHHHTr ¥pTaya Teanurn v = 0,85 M/c
Sepunral, CYIOKIMKHUHT XaxMuit capdhUHV aHUKTaHT.

Fuuw, O =v -0=0,85-4,0= 3,40 m*/c.

3.4-macanma. TIynar kysypaa cys capdu Q =0,25 m¥/c, pa
YHHMHI KVHAANAHT KeCHMUHHHT MaiiaoHH o = {,6( m? Gynca,
YHIATH OKHMHHHL ¥pTada Te3MHTMHH aHWKIAHT,

Eutty. v = % = g—:é—% = 0,42 m/c.

* bynaaH 6yéH congafaliTHPULI MAKCATMAA «CYIOKITHKHMHT XK -
MU capdui» YpHUTA «CyB capbi» Aed opruszaMus.
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3.6-§. CYIOKJIMK OKUMHHUHT Y3AYKCH3IJIUK TERTNAMACH

Ymymuii Tyiynua. [uapasiankana acocaH CYIOKJIHK OKHMH
HYHMAA YIUTHIY X0OHcanapH (kapa€Hnapu) SynMaignraH oKkuM-
nap ypraHuaav, SEHH OKMM IyHgZail GYAHUIM Kepakk, Y
XApaKaT KMRAETraH ¥3aHaa HYMIard xaMma SyLUIMKIAp CYIOK-
UK GHIAH 3HY TYAIUPUAraH GYIMIIM KepaK. [MApoAHHaMH-
Kana GyHnafl 3ud CYIOKIHK OKWMHHHHT XapakaTHHH ndoaa-
NOBYM TEHTIAMa YIMYKCH3INUK TeHraaMacH ned atanagu. Hly
cababnn rHapoMexaHHKaga CYIOKAHK AeraH CY3HMHI VpHuUra
Y3AYKCH3 MYXHT c¢¥3u Humarwiagy. By xon xakukarra ad4a
SAKHHPOK, Kefica Kepak, 4yHKH $a3zonary CyiokjiuK OKHMH Xapa-
KATMHHHT BXTHEPHI HYKTacHOa CYIOKRHK 3appavyacHHH yupa-
THII MYMKHH. ABBANO, Y3NYKCH3NTUK TEHTAAMACHHH OKHMHHHT
3/IeMCHTAp Hafvyacu YyyH W20 YMKAMH3 Ba OJAHHTAH HaTH-
KAHH TYIHK, OKMM YYVH TaTOHK TaMH3.

A. DIeMERTAD OKHM HAHYACH YYYH Y3AYKCHIIHK TEHINAMACH

CYIOKJIMKHHHAT 37IeMeHTap OKUM Haldacuhu (3.18-pacm)
oaHG, yHna 1—1 pa 2—2 k¥HpanaHr KeCHMJIAPDHH TalMHmaii-
MH3, BreMeHTap oKHM Haildacu 1—1 KYHRanaHr kecuMy Maif-
AOHMHM dw,, Va2 KECUMAArH OKMM TEINUTHHM 4, CYB cap-
bunHM dQ, Ba XYRAM WYHHHTACK, 2—2 KeCHM YYyH dw,, u,,
dQ, ne6 ndonanacak, (3.29) TeHrnaMara acocan

dQ, = uduwy;
bapkapop xapakataarn s3AeMeHTap OKMM HaHYaCHHHHE

XOCCacura acocaH, GMpMHYMAAH, 3MEMEHTAP OKUM Halyacu
opxann yragrran cys capdmn eakr yTuuM 6unaH ysrapMmaian

3.18-pacm
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1it HKKHHYHARH, 31eMEHTap OKHM HaH4acHHHHT €H AeBopna-
{MITHHE CHPTH OPKATH CYIOKJIMK WYKapHTa KHpMaiiny Ba H4-
RAPIJIAH TAlLKApUra YMKMainu, OYHIAH TallkapH Oy CYIoK-
AWK CHKMAMaiaM, SuHM p = const. byHIaH Kean0 YHKAIHKH,
‘WitMEHTap OKWM HaHYacH opxamu pakT VTHIIH Gmnad 1—}
KYHOAIAHT KeCHMMIAAH KKPTaH CYIOKIMK XAKMH, YHHHL 2—2
KYHAQJAHT KECHMHMAAH YHKKAH CYIOKIMR XAXMUTA TEHT, ¥
XxONAa KYHHIATH WapT OaxKapuiniuM Kepak

dQdt =dQdt, (3.37)
¢KH
40, =4dQ,, (3.38)
{1.36) TenrnaMazan
udo, =uda, (3.39

Jemak, oKUMHHMHT y3yHnnru 6¥tinga 1—1 pa 2—2 Kynaa-
JIAHT KecHMAapH WXTHEPHIl 6ynaraum cababnu (3.39) renrna-
MAHH GOWIKA UXTHEPHI KecuMIap YYYH XaM €3H1I MYMKHH

udo =udo,=... =udo=d0=const, (3.40)
EKH
d0=udw. (341

By (3.40) TeHraMa 37eMEHTAp OKHM HaHJyacH YUYH YINYK-
CH3INMMK TeurnaMacu ae6 aramamy. (3.40) sa (3.41) Tenrnama-

3.19-pacm.
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napnaH KYpUHHO TypHOAMKH, HXTHEPHH 31EMEHTApP OKHM HaM-
yacHAAH ¥TaéTraH 71eMeHTap CYB capdHHHHT MUKAOPH HapK-
apop XapakaToarn oKHMM YuyH ¥arapMac Oynamu.

B. TyMMK OKHM YUYH Y3JYKCHIIHK TEHTIAMACH

TYIUK CYIOKAMK OKUMHHH KATOP 3NeMeHTap OKMM Hailya-
sapra 6yncax (3.19-pacsM}, UxTHEPUIT OHPOp 3NeMeHTap OKHM
Hailfyacu yuyyH {3.40) TeHramMara acocaH,

udo, =udw,=. .., (342

(3.42) TeHrNaMaHWHT HKKH TOMOHHHH OKHMHHUHRC KYHOAMAHT
KecHMM B¥iiuua sneMeHTap MallAOHAADMHYU anoxuAa KY1uud
YHKCAK, V XONIa

Iu,du),=j.u2du)2=..., (3.43)
y ay
(3.43} TeHrnaMara acocaH
[udey = vo; (3.49)
wy
ay
oynanm, ¥y xonga {(3.43) TeHrnamagan
v,0,=0,0,= .. v0=0; (3.46)
SBHH
Q=0=...= @ =const. (3.47)

(3.47) TeHrnaManad KYpHHAAKKH, CYIOKIHK CApdUMHHUHT MHK-
IOPY TYIUK, OKMMHMHI K¥HIaAaHT KecHMM G¥iinvua Gapkapop
XApAKaT Y4yH V3rapMac 6yiangu. (3.46) TeHrnaMaHH TakpopaH
€3aMu3:

V,0,=0,0,=..v0=_ =const. (3.4%)

(3.48) TedrnamamaH KYpMHAaAMKM, §apKapop xapakaT naity-
Aa XaM OKHMHHHI KYHAAMAHT KECUMH Ba YHIArw ypraua Tes-
JHK CKMMHHHT Y3YHJAMTH O¥iiMua Y3rapHilidra Kapamai, cye
capdH, SLHU @ KVHAATAHT KECHM MaiZOHMHHHT WY K¥Haa-
JIAHI KecHM DOVitn4a OKHMHMHI v ypraya Te3IMrHra Kynair-
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MICH XAP XM HXTHEPHH KecHmuapaa OMp XHA y3rapMaciaH
Koaand. (3.48) TeHrnaMamaH Kyfngard HUCOATAAPHH OJAMH3:

Y _ -
il (349
(3.49) TeHrnama Kyitnaarmua YKWIaan: OKHMHHHT UXTHEPHIT
MKKH KYHOANAHT KeCHMHOArH ¥pTaya TeIMKIapHUAHT HHcha-
TH IIY UKKM KYHAAAAHT KECUM MaiilOHNApHHMHT HUchaTura
TeCKapH NPONOPUHOHA,
3.5-macana. K¥HnanaHr kecuMu y3yunury 6yiinva yarapye-
YaH {HKKH XWI IMaMeTpAH) Hanopay Kysyp 6epanran. Okum-
HUHT OHPUHYH KYHIATAHN KECHMMIAATH U, YPTaua Te3AUIHHH
AHUKIAHT. KyBYPHUHI GUPDHHYM KYHAANAHT KECHMMIArH AMa-
meTpu d,=200 MM, NIKKHHYHM KYHIAJAHT KECHMHAATH IMAMETPH
d,=100 MM, 1y MKKHHYH KeCHMJAarH OKUMHHHI y¥praya Tes-
nura v,=1,0 M/c.
Fupu. KyBYPHUHT UKKaNa KYHIAMAHT KECUMAAPHHHHT Maii-
OOHH:

w == o, =% (3.50)
(3.50) Hu (3.49) ra Kyiicak,
v, _ d}
-!2-= X (35D

AbHYW ROMPABHI KYBYp Y4YYH HKKAJa KECUMMAPAATH OKHM Te3-
JIAKITApUHHHT HHCGATH KYBYPHUHT ¥11a KECHMJIapHAary aHa-
METPNapHHHUHT KBadparaapH HHcGaTnapira TecKapi nponop-
uHoHaJ. (3.51} TeArNaMagaH KyBYPHUHT GUPHHYM KYHIANAHT
KCCHMMAArH OKHMHHHT YpTava Te3NUIH KyliHaaruua
4
o, = e,
L 2 d12
€Ky ynapHuHr yphura d,, d,, v, KHHMAaTNapMHHA KyHubG 4uk-
CakK,

0,10?
UI = l,OW =0,25 M/C-
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3.7-§. CYIOKAHK OKMMHHHHT Y3JIYKCHIIHNK
TEHFAAMACUHMHI JHOOEPEHIMAN HIAKIIATH
KYPHHHHIH

CyIOKIHK OKWMHHHHT Y3AYKCH3THK TEHTAaMaCHHHHT aHa-
JHTMK WAPTH Kyiiuaark MyXCKaMazaH Kenud JYUKMIM MyM-
KdH. Arap OKMM CHKUIMAiIHTaH Y3IYKCH3 MyxHT G¥nca, Bakr
YTHiuKH GWNaH YHMHT Maccacd KYMaiiMmaiian Ba kaMmadmaiin.
Dazona sneMeHTAp MApANUIENenNea LWIAKIMAATH CYKKIUK
OKHMHHH onamMu3 (3.20-pacum}, YHHHI XaMMa KHppanapuaa ux-
THEPHIT HYHANKHLAA Y3INYKCH3 PABHILIIA CYIOKAHK okKaau. Ka-
panaéiTaH Napaienenunea CYIOKIHKKa AWK, TVNa OYAraHH yyyH
Napanienenune] HYHAarM CYIOKIMK MACCACHRMHT MHKAOpH
BaKT YTHUIN OWiIaH MYTAOK V3rapHiuv MyMmkHH 3Mac. TMapan-
JIEACNHUIEAHHHT y7, ZX, X KOOPAMHATA TEKUCIUKIIADUTA Ma-
pannen 6YAraH kMppanapy opKanu KMpaéTraH xamia YHKHO
KETaéTraH CYIOKAHK MACCACHHMRET MHKAOPUHH Ky3aTtamui. by-
HHHT YYYH aBBajao, NapaiienenunneAHHHr dy, dz xuppacu
OPKaNd KHPraH CYIOKJIHK MAacCaCHHHHI MHKIOPHHM Kapab
YHKAMK3; $apas KMIAAHK, Ly KHppacH OpKaiM KUpaeéTraH
CYIOKJINKHHHT TEIMHIH U, (BEKTOPH 3¢a Ly TEKHCAMKKA HOp-
Man) OYICcUH Ba YHHHT KApITHCHIATH KMPPacHIaH YMKHO keTa-

&TTaH CYIOK/IMK TeXUIH v, + %—;-‘-dx 6ynacuH (3.20-pacM). Cy10K-

RHUKHHHT 3WYAMrudM o 61nan Genrwiab, dakat yz TEKUCTHTHIA
napajen GyIraH KUppacH OpkKaifl BakT OMPIHTH HYMAA napan-
JIENCNHC HMHAAH YITaH CYIOKJIMK MaccacH MHKIODUHHEHT ¥3ra-
PHIIKHU onaMu3. ¥ KyHunaruda é3wiaau:

pv dydz - p(vx+ Eg’;‘i- dx)dydz =—p aa? dxdydz. {(3.52)

it
pr—_—— U+ E‘Z‘o’x

3.20-pacm.
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Xy wry iyn GunaH mapannenenunes HuuaaH yTuo, 7x B2 xy
FCKMCJTMIWTA Mapannen G¥iran napannenenunes KHppanapm-
LUl BaKT GHPAUTH HYUOA VTraH CYIOKAHK MACCACHHUHT ¥ira-
I"MIUHHN AaHHKAaGHMM3:

ZX TEKMCAMIrura HuchaTtaun

p ks dx dy dz, (3.53)

Xy TCEKHCJIMTHTA HucHaTan

—p aid dxdydz (3.54)

CYIOKJIUK XapaKaTHHHHI Y3AYKCH3 MYXMT tiapThura OMHOaH,
napauieAenunenra, YHHHI Kuppanapuaan okub kapaérraH sa
OKMO UMKASTTaH CYIOKIHKIIAP MACCACMHWHI MHKIOPH ¥3rap-
Maiay (KylWHAMaian xaM, KaMaiiMaiau XaMm); ¥ X0N1a 10KOpH-
13 KeNTHPHATAH CYIOKAMK Maccalapn [(3.52), (3.533), (3.54)
TeHraAaManap]HUHr HAHFMHAKCH HONTA TeHT GYIaaH, SHHH

—pdxdydz[av* + aal; aavzf} =0 (3.55)

(3.55) tenraamanan (—p dx dy d7) voara Tenr bBYaAMafnn, y
XOMAa KABC MUK HONTa TeHr OVnain

o dv, @
L (3.56)

FrT

By TEeHINaMa CYIOKAHK OKHMHHHHI Y31YKCH3NUK TEHIIaMacH

WapTHHH H(POAATOBYH AHANUTHK KYpUHHIIH. By TeRDtaMaHu

1755 . JI. Ditnep vwnad yukkaH, ByHAaH TALLKAPA Y3AYKCH3-

JUK WIAPTH CYIOKAKK CapMHHHHT ¥3rapMac LIapTH 8KH Y3IyK-
CH3 MYXHMT WAPTH Aed aTataiu.

Arap HWFHRAN
du, | v, du,

W+W+ a; (3.57)

HoATa TeHr 6¥aMaca, HANOP/KR KYBYPHHHT KVHAATAHT KECHMH
CYIOKAUK GHNaH 3u4 6yiMaras 6¥aap 9au, SbHU THAUK, OKUMHU-
HHHI OUPOH GUP BNMEMEHTAp OKHM Hafivaiapu Y3HHWHT LIaK-
JBHU ¥3rapTHPHO KU GUPOP TOMOHTA cypUaNd, TVAHK OKHM-
HHAT W4yKra 6Hpop Onp Gowka CYIOKIMK MAUKIOPUHH OMHLIK
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MYMKHH 3AH. AMMO Oy 3leMeHTap OKMM HAHYaCHHUHT BHpop
TOMOHTA CYPHIHO, OKUM HYHTA CYIOKAUK KaOyN KMAHLI UM-
KOHHMATH MYTJIaKo O¥/IMaraHd y4yH Xamiaa OKMMHHHT Y3/5YK-
CH3TMK LIAPTHHY GaXapraHW yuyH, TMBEpreHUMs OeraH THi-
POAHHAMMK TYWLYHYAHM KaGyn 3THLIra TVFpU Keaau, 6y Kuc-
KapTMPUATaH Xonaa KyiHunarvya ugponanaHaim:

div. {3.58)
Arap
B, dv dv
F IR (3.59)
HUFHHAUHH w2 ]
X v.“‘ UZ — Ai
R TIRr I = div, (3.60)

wiaptny Gearn 6unan RBogaNacaK, y XON2a CYIOKIHNK Xapaka-
THHHHTI Y3lIYKCH3 MYXMT LIAPTHTA 3COCaH

div =0. (3.61)

3.8-§. CYIOKJIHK OKMMHHHHY BAPKAPOP TEXHC
BA HOTEKIC HITAPHNAHMA XAPAKATH.
HATIOPNIH BA HAIMOPCH3 XAPAKAT

IOxopuna 643 cyIOK/IHK OKMMH XapaKaTHHHHT HKKH KipH-
HMIIWHH, SbHU Gexapop Ba GapKapop XapakatiapHH kapa®
yMKKAH 304K, Kyfina xap Oup xapakaTHH anoxuaa Kapat uu-
KaMh3, CYIOKIHK OKHMHHHHT GapKapop XapakaTty 3 HaBGaTH-
Ja AHA MKKH XHN KYpHHHIINATH Xapakarra, SbHH Gaprapop
TeKHC HArapiIaHMa ga fapKapop HOTEKHC Marapu/iaLMa xapa-
Katnapra GVIHHanK.

CyIOKJIBK OKHMMHHHI GApKapop Tekuc
HITAPHIAHMA XAPAKATH

CyI0K/IHK XapakaTH naiThiaa OKUMHHMHT o KYHIANAHI Ke-
CHMH MaHIOHH Ba 111y KecHM O¥iiMya OKMMHYHT ¥ ¥pTaya Te3-
JIMTH XaMAa CYBHUHI MYKYPJIUrW h BakT YTHIUR OnnaH y3aH-
HUHT Y3YHIHIK O¥iinya yarapmaca, SyHZal Xapakat Hapkapop
TeKHC MAT3PHRaHMAa Xapakar aciunagu. bapkapop Tekuc wi-
rapuiaHMa XapakaTia OKUMHHMHI KYHAIaHT KeCHMH Maiiio-
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HI 1CKHC OWlalii, SBHM @ =const Ba XaMma KVHAATRHT Ke-
CHMANDAATH TECHUIIN HVKTAAAPIAA OKMMHUHE VPTava Te3NMK-
HipH Sup xua 6Vnanu. YHia 6apua kecHMaap yuyn axaT Te3-
TIKNAPHINET TAKCHMARHHLL 3MIOpaapit MalaoHAapy GHp Xin
BVnub KoamMadl, YAAPHMAT 1Waknanapn xaMm Oup xun Oynanu.
byHAaH XapakaT YYvH

= const {GKUMRUHT y3yRAUTu OViitiia)
(3.62)

h = consi (OKHMBUHE Y3VHAUTH OVituua)

CyokHK OKPMHIHHT BapKApOP HOTEKHT UArapHAaARMA
XapaKaTa

CyIoRJMKHUHT 0apkapop HOTEKHC MATapUNAHMa Xapaka-
TH NARTHIA OKMMMHHNT 0 KYHAATAHT KECHMH MaWIOoHH Ba ¥
ypTasa TeaNUrK V3ad yavenurd OViinua ¥3rapagn, OKHMRUAT
TErMILAN HYKTaRapuaard Te3NKKAApH 3¢ca Bip-Oupnapira TeHr
Gvamaitan: u, = u, #... (3.21 a, 6-pacm). Bynaah xapakat 6ap-
KapOp HOTEKNC WATAPHAAHMA XapakaT Aeitvnanu. Byuna

v # CONst (OKMMHWHT Y3YHANTH OYIHYA)

h # const (OKMMHMHT Y3YHIMMY 6YitH4a) (3.63)

OudK ¥3aHnapaa SHPOp MMAPOTEXHHK HHIHOOT KYPUATaH1a
CVIOKANK OKMMUHUHI YYKYDAUIH YHUHT vayHaurun 0vinda
opTHO 8kK Kamalinb Gopran xonnapnard xapaxatw Gapka-
POp HOTEKHC MATAPUIAHME XapaKaTra MUCON OVAHUIN MYM-
KHH. 3.21 a-pacmaa Gaprkapop HOTEKNC WITapuaanmMa xapa-

=
Uz |
@

.

i 2

3.21-pacm .
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KaTHUHE WyHNak Xonaty K¥pcatvarad. Yuna 1—1, 2—2 Ba
OKHM ¥3VHANIM OVitMua BoLIKa UXTHEPHIH KecUMAaapaa Tea-
NUKNADHWHT TAKCHMAAKYIL 3MOpacH Maitaonnapn © 6up-
Gupura Tenr 6ynaan: of = w) = ) = ..., aMMO Oy K¥Haananr
KECHMAPAArH CYBHMHI YYKYPAUTH OYHMUa TEruuLmH HYKTa-
JIApAArN YPTanaTUPHATAH Te3NUKNAPH U, U,, ... ¥3apO TeHF
Gyamaian. Tesnuk snropanapy MaiiooHAAPNHKUHT OUp-6Hpura
TeHT S¥nuwnra cabad, yaap cYIOKAMKHUMHT capduum doaa-
Jaian. YyHku Gapkapop xapakart yuyH ¢ = const 6¥maau. ynra
KApaMacaaH, Te3NMUKTApHRHE TAKCHMIAHUWIL 3MIOPAcH LUAKIH
OKWMHHHT v3vHIUTH GViKua Y3rapmii MyMkus. LyRunr yuyn
xaM OyHAal Xapakat CYIOKINK OKAMHUHUHT (apkapop HOTeKHC
WATAPHIaHMa XapakaTk setiunaauw (3.21 a pa 3.2]1 6-pacm).

CYiok/iHK OKMMHUMHT BRIOPAH BA HANOPCH3 XAPAKATH

CYIOKJINKKA TABCUD 3TYBUM Ba YHU XapaKaira KeNTUPYBYH
TAUIKH Ky4ura OOFRMK OVATaH XaMMa CYICKJIHK OKWMIapH Ha-
NOpAN Ba HAaROPCH3 xapakaraapra 6VnnHann. Cyorauk oxumy
mawKy manbadan mascup Imaémean ammocpepa Gocumudan
Kamma 6ocus Ky mascupioa xapaxameaa xeaca, Syndait xapa-
KAm OKUMRUHZ Hanropau Xapakaemu dedusadu, Tawmkn MaHGanap
KATOPHUIa THAPABAHK MAlUHMHANAP, MBHOPAIH CYB XaB3anapH
Ba DowKanap KUPMLUIM MyMKHH (MKKHHYK 000ra Kapanr). Cy-
WKTHKHWHT HANOPAU XapakaTH najitiaa akaT Kysyphaapia
YAAPHHUHT KYHIANAHT KECUMIAPH CYIOK/IHK OMAAH AHK TYAraH
OYAHLUM Kepak. AMania CyIOKAMKAAPHUHT HAMOPAN XAPAKaTH
Gy -—— CYBHMHT BOROTIPOBOA KYBYPMAATH XAPAKATH, THAPONEK-
TPOCTAHUMAHHHI HANIOPJIH KYBYDPHIATN CYBHHHT XaPAKATH Ba
Sowrkanap.

Oxumnune kanopcu3s xapaxami 0ed, cyroxauKsine axam 3p-
KU YU IMe3RaHiiy Mascupudasy Xapakamuza aumunadu.
bynaail xapakarnap CYIOKARKIAPHUHE caTXAapi OuMUK 6Ynu-
WK DUAAH XapakTepnanaau. by o4uk cyB caTxiapura MArapu-
AaH MabayM Ba ¥arapmac O¥araH atmocdepa SOCHMU TabCHp
TadM. CYwIMKIADHUHT HAROPCH3 XAPAKATAApUTa CYBHMHT
Aapeé, KaHan, ApeHax Kysypaapnaary Ba Gowka O4MK Y3aM-
JIAPAArH XAPAKATHHH MMCON KHAWG KenTHpHin MyMKHu. Cy-
HOKAUKHINE Kammuy 0egop GuAGH 4e2apasaumaean Xoa0azit OKumu
IpKRUH OKuM def alimuaady. IPKHH OKHMIA MUCON TAPHKACHAA
YT YMMDYBUMAAPHHHI MATOIAH ACAATAH KYBYPIAPHHHUHT OXH-
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NG KOHNALLIrAH TOPp TeWMKAM OpaHnchoiTaaH (Karra Tes-
ANKJGE YHKAAHTAH CYIOKAHK YYYH MOCIAHrad KypHjima) OTH-
it THKAAMTAH CYIOKIHK XapakaTtHHE KeATHPHIL MYMKHH.

3.9-§. FOPHM30OHTAJ KOWIALITAH KYBYPAA HAEA
CYOKJIHKHUHT DIEMEHTAP OKHM HARYACH XAPAKATH
¥YYH 4. BEPHYAIH TEHIIAMACH

MUINKAHMHT aCOCHI KOHYHHW OYATAaH 3HEPTUSHHKT cak/a-
1iHll KOHYHH CYIOKJUKHWHT OKUM XapakaTUHH YpraHuiliaa
KuI'Ta axaMmaTra ara, [, bepuynany TeHrAaMacH 2¢a Xapakataa-
EW CYIOKJIMK IHEPTUACHHUHT CAKAAHHIU KOHYHUHY HOoRanoB-
au aHaMUTUK K¥pupmnuanp. Wyauur yuy? . BepHynnn Texr-
JumMacH rHApOIMHAMMKAHUHT acOCHH TeHraaManapuias SUpH
XHcoOmaHanu, ABHW TMIAPABIHKAra CYKWKJIMKHHHI Xapakar
KOHYHUHH ¥pratyl KHCMUHKHT acock O¥au0 xupran. WMaean
CYIOK/IMK XAapaKaTH YUYH 3HEPTHAHUHT CAKJAHMLL KOHYHUHUHT
YMYMHH KYPHUHHLIN KyHHIArd4ya €3u1anu:;

KHHETHK ZHeprug + noTeHHMan 3HeprHd = const. {3.64)

Hazaphii MexaHWKallaH MabAyMKH, 0apKapop TeKHC Whi-
FApYWIAHMA XapakaT KMAAETraH XMCMHUMHI KWHETHK DHEpru-

2
SICH Mz“ ; Oy epma M — xapakatpard XMCMHMHI Maccach;

u — 6apKapop TEKHC WATapMnaHMa Xapakat KWiaéTraH CyikK-
JHK OKMMM KVHIAAAHT KECHMHHMHT MaklaoHKn OViin4ya ypraya
TeIMTH. Hazapwit MexaHUKanaH HIYHHHIAEK MabIyMKH, 6ap-
KApop TEeKHC WArapHjIaHMa Xapakataard XKMCMHHUHI Maccach
(Oy epla CyIOK XMCM MAcCacH Hasapaa TYTHAAAM) YHIa KYIHHI-
raH KyMHWHI Te3naHHIITa HHCOATHTA TEHT. Ey epia OFHPIHK
KY4YU BakT OuPAUrH WudiIa Y3aHHMHT OepWiara” kVHIalaHr
KECHMH OpKaJIM OKMO ¥TabTrad Xaxm OHpAUTrHra KapaTHnraH-
aa (B. H. Espennos «'napasankas».—Ji. 1930, 70-6.).

M =-;-, (3.65)

6yHAA ¥ — XAXM GHPAKTUAATH CYIOKAHK OFUPIIUIYK, g -~ SPKUH
TYIUHILL Te3naHuiun. ByHaai xonga KMHETHK SHEPIHs:

Mo X (3.66)
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lopu3zoHTAN XoHnaliradH KyBypla XapakaT KHAaéTraH CYKK-
JIMKAZPHHHT [MOTEHLHA] 3HEPTHACH Y3aHHMHI ACBOPUIa Ba
OKMM MUYMAArH CYIOKJHK 3appavanapura TabCHp 3Taétran 0o-
CHM OpKany ndonanaHamy. XakKKaTaH XaM CYIOKTHKHUHT XaXKM
OMpnurura HHCOATAH NMOTEHUMA IHEPTHACH YA Ta TEHr. ¥3
¥pHuaa vk =p DOCHMIA TeHI:

p=vh (3.67)

HIYHHHT YYYH TOTEHLUHAN IHEPTUAHH CYIOKAHKHHHT XaXM
OMPANIA WYMAA, YHUHT AEBOPHHUHT GUPAMK MaiifOHKAArH
Socumu Ae® ka®ynm kunca Oynaau. byHAal G60CHM CYIOKAMK
XAapakaTH TalTHIArd rHaApoAUHAMHK BocHM Aeb atanaau. yH-
Aait kunub, (3.64) dopMyna ypHMTa yHUHr HOORAIAPUHH
K¥HUO ynxcax:

u?

sl const. (3.68)

By TeHraaMaHWHr MKKana TOMORHHHU ¥y ra Oy/acak, y xo/1a

(D % +§ = H = const (Genry). (3.69)
(3.69) TeHrNaMa rOpPH3OHTA XOMNAILTAH KYBYPIa HACAN CYIOK-
JHKHHHT 3A€MEHTAp OKMMM HaHdacH XapakatH yuyH 1.
bepuynnn tTenrnamacy. bynaa H uanop aeb atanagu. VY, wy
[FOPH3OHTAI ¥3aHIa WAEAN CYIOKJIHK OKMMH Y4YH KHHETHK Ba
NOTeHUHAR SHePTHSAAPHUHT HMFHHAKCHAAH TAWMKUI TONTaH.

3.16- §. HOFOPH3IOHTAN XKOMIAIMFAKY KYBYFAA HBEAR
CYMOKMHKHHUHT YJIEMEHTAP OKHM HAIYACH XAPAKATH
YY¥H 1. BEPHYJUIH TEHTJAMACH

Huwad kyBypaa yHUHT Xap OMp WxTHEpHET KYHAANAHT Ke-
CHMH YUY¥H XaB3alard CYIOKIHKHHHT CaTxura HHCOATAH KOk~
NAWHmY GHp XM 5Mac; Byauur yuyH (3.69) TeHriaMa Kypu-
HHIHOa

al +$ = H = const (3.70)

€3M1lI YY¥YH HULIa0 KYBYPHUHI Xap XMA KYHAAIAHI KECHMAA-
PHAA HANOPHHUHT KMAMATHHU Xap XWI onuw kepak (3.22- ga

130

www.ziyouz.com kutubxonasi



3.22-pacm 3.23-pacm

3.23-pacmMnap). Macanan, 3.22-pacMaaH KyBYPHHHT HuliaGu
>0 6yaranaa 1—1 KecuM yYyH yHHHT pacaiwium Hz; 2—2
KeCHM yuyH fi+z,; 33 xecum yuyH H+z; Ba xokaso; Oynna H
KYBYPHMHT OONLTAHFHY HYKTACHAAH TO XaB3aAarH CyKKIWK-
HHMHT catxuraya §ynran dananuink. Iy tapana HUItad KyByp-
HHHT Xap XMJI UXTHEPHI KYHIanaHr KecMMH yuyd 1. bephyn-
JIK TEHTNAMACH Xap XWA €3unaaM; MacanaH, 1—1 KechHM yuyH

4\

2_3 3 T4 =H+z; 3.7hH
2—2 KeCHM yuyH
“2 p2 _ .
3—3 kecHM yuyyH
2
uy P _ .
—2-§ T'l' LH = H + 2y, (3.73)

BA X0Ka3o.
Arap KyBypHMHT HHMwalu { < 0 6¥nca (3.23-pacM), y xonaa
H. bepHynnu TeHraMacH KyHuaaru KypyuHawaa 6¥nanau:

1—1 KecuM yuyH:

;"g +2lig = H -z (3.74)
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2—2 KeCHM yuyH

“2 P .

B+log -3 @37s)
3—-3 KecuM yuyH

i P .

5%+7L_Z3=H_z3’ (376)

Ba X0Ka3o.

AManna 3Ca Xap XMA xoaucara ayd KeNHIUMMH3 MYMKHH,
MacafiaH, Kapanadértrafd KYBYPHMHI y3yHiaury OViinva yHuHr
duwadn xam i >0, xam i <0 Ba xam /=0 (ropusontan) 6ynu-
B MYMKMH. ByHRnait xoana KyBYPHUHI Xap XWA K¥HOanaHF
Kecumaapy y4yH 1. bepHynaH TeHCAaMACHHKHT ¥HE TOMOHH-
Hard MKKHHYM Xaau Ba 4an TOMOHHIard y4HHYM XaAHu XaM
MycOar, xam maH$uit Ba xaM von Gy¥aun Mymxkus. By xonaa
amanga J1. bepHynnu TeHINaMacHHM KY/Tall aH4ya Mypakkas-
nawaan. ByHMHT y4yH CcyloKAWK HanopuHd Ba . bepuyinu
TeHTJIaMacHaary 0OINKA XaWlapHH HXTHEPRI LLApTAM TOpH-
3oHTan O—0 Takkocnall TEKMCAMKKA HHCOaTaH (L1apTay ro-
PH3OHTaR Texkucauk (O—QO Takxocnall TeKMCAMMu Aed atana-
IV} Ba Y TEKUCAMKHHK ¥3aHHHHI TYOHIAH OJMHCA, MAKcaira
MyBo(HK OVranH, aMMO aMaIna WyHaail macaianap yyapai-
JHKH, YHUHT eqUMUHA onHW yyy# O—O TaKKochail TeKMe-
JIMrWHK $akat ¥3aHHUHT TyOuAaH 3Mac, DaIKd HolKa Xol-
AapiaH oiuiura TYFpH Kenaid. Egunadrran mMacanamapuwHr
waptura kapab, 0—0 Ttakkochaalm TEKHMCAHNH KAaepaaH OnH-
HUINK aHuKIadHand. Topraontan O—0 Takkocaall TeKHCAH-
I'HHA WYHIaA XoigaH OoMdLI KepakkH, OyHaa 1. BepHynau
TeHIJIAMACHAArH XADJAPHUHL KYNUWAUTH KUCKApHG KeTCHH
(3.24-pacm). VYaanunnar suwabn i > 0 éxu § <0 G¥nmiumnaan
KAThH HA3ap, HOTOPH3OHTAT XOHNallraH KyBypda HEcan cy-
IOKAUMKHUHT OKWMH yuyH [, BepHyainu teHraaMacu KyitMaaru
YMYMHI K¥pYHHLIIA O¥naan

7w p

—+t+z=H 77
iz Ty Z , 377
Oy epoa f — MbE3OMETPHK BaNaHATUK, M; 7 — reQie3HK ba-

NAaHANNK, M. MxTWEpHil xonaTla Kofnaluran KyBypha Xapakar
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# Heconst
o Fy
0 { |

3.24-pacM .

KHMAAETraH naean cyiokaHK yuyH . BepHyanm teHraaMacuHu
KyitMaaru KVpMHHALLIAA €311 MYMKHH:

}.

23 + £ : 2+ 7=H =const, (3.78)

8KH MKKH KECHM YUYYH

2
it =gt JL’3+z2 (3.79)

¥ 23

Hasapuil MexaHuKa HyKTaH HaszapugaH . BepHmeH TeHr1a-
MacHHHHT MABHOCH KHHETHK 3HEPTHAHWHT ¥3rapuil KOHYHH-
A3H KeJTHPHO YHKAPHITAaH X0Nna aHuiaHaan. LHyHuHr yuyH
. bepHyanu TeHrMaMacHHH keATHpUO YMKApHILAa HazapHii
MeXaHVKa paHKAa MABIYM OVAraH KHHETHK IHCPIHAHUHT Y3ra-
PHLI TEOPEMACHHU KVUTaliMH3.

Hazapuii MexaHHMKalaH MabayMKH, XapaKkaTaarH CYIOKINK-
HHHT MabAYM GHp KHCKA BaKT YTHILUM OuIaH KHHETHK 3HEp-

2
rHACH (KZ)HUHT ¥3rapyiuu S(MT“) LIy 3MeMeHTap &f paxkT

HYHAA CYIOKIMKKA TabCHp 3TAETTaH Kyunap SaxapraH Hilna-
PHHHHT HWMFHHAUCHTA TEHT.

KuHeTHK 3HepraHMHT ¥3rapyllM KapanatTraH Xapakar-
JarH CYIOKJIHKHHHI HKKH XO0NaTHIAMH KHHETHK JHEPrHacH-
HHMHT GapKuaaH aHugaaHaiu (3.25-pacMm); 1) CYIOKNMKHHHT
OoUInaHFHY BakKTHarH KXHHETHK 3HCPIrHsACH, AbHH OKHUMHHHI
1—1 Ba 2—2 k¥HIANAHT KeCHMH OWIaH YerapaiaHraH opaidk-
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s

3.25-pacm

[arn XoJqM yqyH; 2) &8¢ pakr ytuwv 6naad 1—1 sa 2—2 KecHM
OpaNAKAaTH CYIOKAMK 1—1 KecumaaH 2—2 kecHMra ¥IraH XoJa-
TUAArH KAUHETHK 3HeprHAcH {(3.25-pacMaa 6y XomaT NMyHKTHDP
Ounan xypcatunran). Ly xuHeTHK 3HEPrUAHHUHT Y3rapuiliu-

HM 8(K3P), avuu KD 2-2... 2’-2 Ba KB 1-1...1'-1" xaxmnap-
HUHT KHHETHK 3HEPrHACHHMHI (apku opkKanu udopanaiu

MYMKHH, YyHKH 1"—1" .. 2—2 CYIOKIMK XaXMUHMHI HKKana
BaKTOATK HKKAMa XOAATMHUHT KMHETHK 3Heprusicd OUp xun

6ynamy. OkuMuuHT 2—2 ... 2~ 2 x¥HAAnaHT KeCHMIApapo Xax-
MJAAard CYIOKMTMKHHHT KHHETHK 3HEPTHUSICH

2
¥ 7
LaQsi g, (3.80)

Gynaa %SQ&‘ — 8¢ dneMeHTAp BaKT HUMAA OKHO YTraH CyIoK-
JMK MaccacH; 8Q — aNMeMEHTap CYIOKINK capdH, OKEMHUHT

Ls ’
Y3YKCU3NMIK wapTra 6uHoad 8Q =const. 1-1 ... 1"'-1" xynaa-
NaHT KECHMNAPapo XAKMAATH CYIOKAMKHUAT KUHETHK Hep-
rracu

T505t4 (3.81)
g 2 . -

HIyRuHT yuyyH 8f 3MemMeHTAap BAKT MMHMOA KMHETHK JHEPTU-
HHHT ¥3rapuiimn

¥ Wy ul
15084 - L1508t (3.82)
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CKU

2 1
gsoar(i‘;——%‘), (3.83)
EKH
v8§0 8t w-uf
TRk (3.84)

St anemeHTap BAKT MuMAa OKMMHMHT |—1 Ba 2—2 k¥HAanAHT
KECMMMWAATH CYIOKJIMKHUHT G¥narvra TabCHp 3TagTrad Ky4nap-
HMHT Gaxaprad Hinapy Kylinaaruaapaan ubopar:

1) z, GanananKkTH XONaTHAAH Z, DAaHINNIH XOAATHTA YTTAH
CYIOKJAMK XOKMMHHHT OFHPAKK KYSHHHUHT GaxapraH uiu (3.25-
pacMm);

2) OKMMUHHHT |—1 Ba 2—2 KYHAAIAHT KECHMIApH Maii-
OHYANApHTa TABCUP STYBYH THAPOAHMHAMHK GOCHM Ky'WIapH-
HUHT baxapraH UUIK;

3) oxumunnaT 1—1 Ba 2—2 KecuM OpanMriaa CYIOKIUK xapa-
KAaTHTa KYBYP ASBOPMHHHTI KYpcaTtraH KAPUIHAMK KYYHMHUHT
GaxapraH MM,

4) oKMMHHHT |—1 .. 2—2 GynraH éH ACBOPAAPMHMHK 103a-
CHra TABCHP 3TYBYH TALUKH FHAPORMHAMHK GOCUM KYYHHMHT
faxapraH N, '

3) okuUMHHMHr 1—1...2—2 Oy1arkHUHI UYKAATH HMYKH Go-
CHM KYUJADHHMHT 0aXapraH nilid,

bn3 KapaéTraH cylokaMK WIcan CYOKIHK BYnramn yuys 3-
OaHzAA KEATHPHATAH KapLIWINK KY4H HOJTa TCHT G¥nann; 4-
HaHANA KeATHPUWIraH €1 JeBOPAADHHHT I03ACHTA TALCHUP FTYE-
YW TAWKH CHAPOAMHAMMK $OCHM KYMMHHHT 0aXapraH MIUH
XaM HOJIa TEHT, YYHKM YIap XAPaKaTaard CYIOKJWKHHHE 1—1
Ba 2—2 KeCHMJIApHTIa THK HYHAATaH; 5-0aHAZATH WIKK GOCHM
KY4NapHHMHE Saxapran Winapy xaMm HoJra TeHr, YyHKH Oy
Kyudap k¥wanok xyy O¥aud, Oupu-Gupura gKapama-kapluu
HYHAArad XaMmaa yaap MHRJAOD XdxaTiaH OUupH-OHpPHTa TeHr.
yHuHr yyyH Oy KVWANOK, KyWIapHHHr 0axaprad MILLIApy
HUrMHANCH XaM HoutFa Tedr 6¥nany. HiyHpai KMaub, 1oKopu-
na kypcarunrar Gananapoad | Ba 2-OanonapHu Kapad unKa-
MH3.

1.OFHPNHK KYYHHUHT GaxapraH uiwuu. by &t
3MEMEHTap BaKT MUMZa OKMO ¥TraH CYIOKJIMKHUHI OFHPIHTH
YHHHT BepTHKan O¥iinya yTrad iiynura, sbHu ,—7, Kyna#r-
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macHra Tedr (3.25- pacm). Wlynpaii 3kaH, OFHPIMK KYUHHHHT
faxaprad uun (OKBH) KyHumarvua 6vaagn:

OKBM =y8 Q3 ¢({z,~g,). (3.85)

2. 1—1 Ba 2—2 KYHIANAHT KECUMAAPHUHI MAltAOHUTA Tab-
CUPp 3STYBUIM OKMMHMHHT FHAPOAUHAMMUK BOCHM KY-
UMHHHT BaxapraH wiiwn. by Kyiinaarnya aHHKnanamy;

a) OKMMHHHI 1—1 KY¥HAANAHT KECHMHMHHHT Maif iIo0HYaCHTA
TAbCHP PTaCTran 6ocuM Kyun P=pdw, (6y epna p, — 1-1
KECHMHUHI MAHAOHUrA TabCUP 3TAETrad rRApoAMHAMUK §O-
CHM); G) OCKHMHHHI 2—2 KECUMHHHHI MAFAOHUTIA TALCHD 3TA-
€TraH TMOPOAHHAMUK GOCHM Kyun P,.=—p.8 w, (Oy epia MaH-
¢t benarn wy 2—2 KecHMIA CYIOKAHKHHHY CHKWIHIDMHH
ndonanaiian). 1—1 KecCHMHUHE &7 3AeMenTap BaKT WYUIA 3ap-
pava 60cud YTradH HVIUMHUHT YIYHIUIH uISt ra TeHr; 2—2 ke-
CHMHMHT WYy 3¢ BaKT H4YMAa 3appaqda OocHb VIraH HynM aca
1.8t 6ynaan. MuapoauHaMHK GOCHM KydHHMHT 0aXKApPTaH HILH
(f‘BKB]/l) KYAHAArura TeHr:

I'BKBH = p,dw, u,6t — p,5a,u 51, (3.86)

EKH
I'BKBH = p (80, u,)8¢ — p,(Be,u,)84, (3.87

&kH
I'BKBH = [p (8w, #,) — p,(Sw,u,)]5¢ . (3.88)

YanyKCHManHK TeHIJIaMacHaaH
S0 u,=dw,u,=... =8 u =35Q. (3.89

(3.89) tenrnamanu (3.88} Tenrnamara k¥licak, ruapoavHa-
MMK GOCHM KYUHHHHT GaXapraH WK

TBKBU =808t (p,~p,). (3.90)

CyIOKNTHK XapaKaTWHU, KHHETHK SHEpPrHSCHHWHI Y3rapuil
HA3apHCHIa acoCaH, HAEAN CYIOKIHK YUYH

Y -1
anar(-z—} 18081z, ~2,)+3081p, ~ 2), (391)
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(CHEJTAMAHHHT HKKana TOMOHWHHA y38( & ra 6Vacak, sibHM
(KHMHHHT KYHAANEHT KeCHM MARIOHWAAH &7 3neMeHTap BaKT
HUMRA VTTAH CYIOKAUK XAQXXKMUWHHM OFHPJAMK DMPIMTHrA HHCHA-
TaH onaMu3. ¥ xoaaa (3.91) Tenraama KvitHaaruva €3uaanM

ui -

-,
2z *

P
—(Zl L)t IY

(3.92)

EKM Xap OUP KeCHM YUyH S?mHuHr ndoaanapHHy anoxuaa ¢3ud
YHKCAK,

2
oo P B P
R Ty ta =gty TG (3.93)
Onunrad 1-1 ga 2—2 kecumnap UXTHEPHI OYATaHN YYYH TEHI-

JaMAHH KyHHgarnuya é3ui MYMKMWH:

2g +5 £ 1 7 = const (OKUMHHHT Y3yHAHTH OYitn4a) (3.94)
by (3.94) TeHEAaMa WKopuaa kentipunrad . BepHynnn teur-
namacy 6¥au6, yau [, bepuynau 1738 iiunga uwnad yuxxat.
by Tenriama maean CYOKIHKHHHT 2MEMEHTAp OKUM HaiyacH
XapakaTH yuyH oaunrad. . bepHyanH TeHrmaMachoa Kyivaa-
rujiapra Karta eTHOOp fepuul Kepak:

I} yuana xaniapHusr, SbHU CYIOKAUKHUHT HXTHEPHIT HYK-
TACHAA XAPaKATAaHAETraH 3appavaHUHT TEIMIH, YHAATH THA-
pOAMHAMHK OOCHM BA YHHHI BEPTHKAN KOOpPOHHaATATapH GYitn-
4a XONAaTHHHHT ¥3apo GOFMaHWUIMHK YPHATYBUH CYIOKJTHK Xapa-
katH TeHrnamac I}, bepHynnu tenrnamacwk e atanagm. Aii-
HaH Wy XoccacH yayH J1.bepHynnu TeHrnaMacu THAPABRUKaa
ACOCHH YPUH TYTaaM,

2) MEAR CYIOKJINK YYYH Y4Yaia XaIMHHWHT HWWFHHAHCH, Oe-
PWITAH 2NEMEHTAp OKUM HafuacH xapakaTu YIyH ¥3rapMac
MUKIOD XHCOGNaAHAIH;

3) xap xMna aneMeHTap OKMM HaHuaci XapakaTH yJyH yya-
Ja Xanaap xap XWi MMKIOpra sra 6ynaguy;

4) wy yyana xan u, p, Z AapAaH MCTaraH HKKHTACH MabiayM
G6¥nca, J. Bepuyanu TeHnrnamacumad doitnanannG, yuwHyu
XaAWHH aHUKAAIL MYMKHH.

(3.94) tenrnamanu, svHM . BepHyAaan TeHrIaMacHHH Xyi-
IM myHAal kypuanwaa J1, 3itnepaudr amddepeHHan Tenr-
AAMACHAAH XaM OAMIU {YHKApHLI) MyMKHH. THApoMexaHHuKa-
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aa mauay™ o¥aran J1. S¥nep reurnamacu 1. bepnynnv tenrna-
MAacH YOI 3TUNTAHAAH KeHHH MUIA® YMKKAHHTZ Kapamaid,
MaTeMATHK YCcynaa ucGoThall yuyH xymuHya . bepHynnu tenr-
Aamacu JI. D¥nepHuHT aMddepeHUnaT TEHLIAMACH OpKany
YUKAPWALAH, UYHKHW Oy ycyn coaaa 6ynranu ygyu J. bepHyn-
K TeHINAMAacCHHUHT YMYMHMIH KYpPUHHIIHHW YKMKapub oauL
Kyna ocoH. Mazkyp yeyn épaamuaa . BepHyain TeHriamacu-
HHU Hunal yukuw Kyhusa keatipunaan. KOxopuna keatupun-
raHUAEK TMHY XOAATAATH CYIOKIHKHUHT audwbepeHuman TeH-
rnamac JI. D#nep roMonupad 1775 finnn minnad YUKHATAH
[(2.14) dopmynara xapanr)].

Arap WYy CYIOKJTHKHHHT XaXM GHPAHTHIATH MacCacH Tall-
KM Kyvaap TabCHpHIA ¥3MHHHT THHY XONATHHM HYKOTHG, Xapa-
KAaTFa KeJ/1ca, SbHU OHpoH-0Up TewTannra sra Oyca, y xonaa
TAMKH KY'WTAPHUHT KUAMATAAPH OHAAH CYIOKAMKHHHT XAXM
OMpAWTHAAry MacCacMHUHT F =My KaplUMJIHTU OpacHmaru
dapk Guzra Viua xapakatra KenITHUPYRYH KydyHU Gepaau. Y xonga
0M2 HOCAN CYIOKITHKHHUHT AH(pepeHITHAN KYPHHHILIOATH Xapa-
KaT TeHIJIAMACHHU oaMHU3 (CYIOKJTHKHUHT XaXXM OMpAurnia-
TH MaccacHra HucGaTtaH):

_19p _ duy
& gox a8’
ap _ Ay
¢r_l—'—=_'!
oedy W (3.95)
¢__la_P_a“z
T pdz ot

by (3.95) Tenrnama JI. DiinepHuUHT rHApOAYHAMUK TEHIAMACH
JeHUNail €KM CYIOKAMKHUHT XAPaKaT TeHTIAMAacH (CYIOKJIMK
XapaKaTWHHHT AMHAMHK MYBO3aHAT TeHrAaMacH) ke® aTanaaM.

Arap vaean cyYOKAUMKIAH pean CYIOKIMKKA ¥TanuraH
oyncak, y xonna (3.95) reHrnamara siHTH XaI KHPHTMIU nO-
3UM G¥naaM, v MIIKAMAHHII KYYWHM Ha3zapaa TYTYBUM XAX
6¥nub, CYIOKAUKHHHT OMpANK Maccacura HuchataH oAMHIaH
Gfnamu.

J. Beprynanu TesrnaMacHHH KeATHPHE YHKapuul yuyH (3.95)
TeHTnaMaaaH ¢oiinanakaMu3. BYHUHT yyyH LIy TeHTAaManap-
HUHT HKKH TOMOHWHMH:

OMPUHYHCHHH dx ra K¥maiTHpaMus

di,
odx -1 2 ax = G d (3.96)
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HALHEMUCHHI dy Ta K¥na#Tupamus

Py — = —dy = —Ldy; (3.97)
VHIHNYHCHHA d7 Ta K¥nalTHpamus

dz-12dr=Trdr (3.98)
(3.96), (3.97) Ba (3.98) TeHrnaManapHu KylIHO YHKCAK

b, dx + b dy + b dz - (Jﬂdx gfjdy+%le dz) =

(3.99)

I"

du,
= dx + dy + dz

CYIOK/IHK 3appayacHHMHT 4 3AeMeHTAD BaKT HIKAa 6ocraH dx
HYTH YHUHT Ly x yKp OYiinya AyHanran Te3AurA 4, HUHHE YTTad
BAKT df ra KYnafTMaCHra Tedr

dx=udlt, . (3.100)

y xonaa

B gy = d“*u dt, (3.101)

Aed €3nmHMi3 MyMKHMH. (3.101) TeHrmaMaHVHT YHr TOMOHH-
HHM df ra KHCKApTHpCakK, ¥y Xonaa x ¥KU Gyiuda TeHriaMaHu
£3aMU3

du, uf
s gy = e, = d(%‘]. (3.102)

Xyaau WyHNait ycynaa y Ba Z yknapu G¥inua renriaManapHH
ONaMu3:
¥ VKM B¥itnda

2
'dy u,dy = a’[—z‘—} (3.103)

7 YK 6¥Huya
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14
__%’_dz = uzdz = d(%]’ (3.104)

ATap CYIOKTHK 3appavaNapHHMHT XapakaT TeTHKRapuHu da-
300a # OPKANH H(oHaNacaK, YHHHE KOOPAHHATA YKAapura npo-
SKUMARADH U, ¥, U, O¥nam, v Xomaa ¥3-§3uaaH MabAyMKH

W=l ru vl (3.105)
LIyHHHT y4yH W0OKOpHIA KeITHPHAraH WUrMHAH (3.99) TeHr-
NamazaH

du, d .
%dx+-§dy+%dz:%d(uiwﬁmg):%d(u?y (3.106)

l{lyl{naﬂ 3KaH, (3.99) reurnamasan ¢ dx + ¢ dy + ¢ dz nunr
K¥pHHHIIH 614p0p GYHKUUAHHHT WTy.F[HK ﬂuq:vtbcpeﬂuua.lm
ABHH

b .dx +ddy + ddz=dW. (3.107)

Busra MabiyMKH, THAPOIHHAMHUK 0OCHM OKMMAA MXTUEpPHH
OJIMHTaH KY¥HIANaHI KeCHM YUYH TWIPOCTATHK GOCHM KOHY-

HHra GyiHcyHaau
Py, Y, (3.108)

BakTra Oormik 6¥aMaiian. [EyHH Hazapaa TyTrad xonda (3.99)
TCHTJIAMAadaH K,yﬁunamuu ONnaMHai

p(—"1-abr+—"1a’y+E"“’afz), (3.109)

Ba YHH KyHHAary KypHHUILAA €3aMH3

1{op 4. .9 =1
Y% ae+ Lay+ Lac)=Lap. (3.110)

(3.106), (3.107}, (3.110) napue (3.99)ra ypuHiapura Ky¥iiHb
YHKCAK

dw -Ldp =1di, GA11)
OyHOaH
dW—«é—dp—é—duz =0, (3.112)
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il

_éduer%dp_dW:O‘ (3.113)

LG

“T+£—W:const. (3.114)

AP Xapakataard CYKAHK 3appavatapura (GakaT OFHpPIHK
KYYH TALCHP 3TCa, Y X014a

W=-—g, (3.113)
OYHAA g — IPKHH TYWMIL Te3NnaHUluu, JapxakMKar z ¥KH Bep-

THKaA OKopura iveanrauy yuyd W dyHxuua xyiiunargua
Oy1anu

g =0 2 BW =¢, =0 =@, (3.116)

OyHna @, @, ¢, — CYIOKNHKHHHI XaxM CUPIHTHIATM Macca-
cura Ta'bcup STYBYM Kyulap 6Yaub, x, ¥, 7 KOOpAMHATA YKIa-
pu Oyiinga fiyHanran Oynaau. Ulynnan ¢ = —1- g 6ynamm, y
Xonna wkopirarn {3,107} reHrnama

dW=gdx +¢dy +¢dz, G107
p=0,0=0 ¢ =—1"¢ (3.118)
Oyarany xonaa (3.117) TeHriama Kyiuaaryya €zwiaam
dW= —gdz, (3.119)
OyHuan
W= _g7 (3.120)

(3.120) uu (3.114) ra gyitcak Kyilnmaruua 6ynagu;

-‘€22-+§+gz==const. (3.121)

(3.121) TeHrnaMaHVHT UKKK TOMOHMHMU g ra O¥ncak,

» .
23 + = s += gz COnst. (3.122)

Ba ¥ =pg HM Hazapla TyTCak, ¥y xonaaa (3.122) tedrnama Kyiu-
Jarnya éIvaanmu:
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2
4 4 24y = const
L4l . 61

By (3.123) TeHrnama 10KkopHAa SHEPrUAHMHT CAKIaHRI KOHY-
HHMIAH RHATMTHK yCy/ana oauHrad . bepHyanu TeHrnamacH.
By epna wyudu aitnd ytuw kepakkw, Jl. Ditnepuunr amdde-
PEHLHAN TEHINAMACHHK HHTerpalaaraiaa pakatr oFHPAHK KyYH
Kabyn KMAUHIAH 510

dW = —gdz, (3.124)

OOLIKa Kywiap bTHOOPra oJMHMAral 3H, MacanaH, CYloK-
JTUKHHHT KOBYLIOKJWK KyUH Ka0yl KMIHHMATAH 30H, WWYHWHT
yuyH {(3.123) TeHrnama

2
# 2 7= const
A

Paxkar uaean CylOKIHK YIYH KYLiaHMIHIIH MyMKHH. Haebe-
Crokc 1823 iwvnna JI. Ditnepuusr 6y tenrnamacuuu [(3.95)
TEHINAMara KapaHr] CYIOKJHKHMHT KOBYIHOKAHK XYCYCHATH-
HH WhoaanoByH KymuMua Xaa, IHHAMHK KOBYLLUOKAUK KOo3g-
dnouenTn 6uaan tynoupran. [ynaan keiun (3.95) TeHraa-
MaJap KyHHMIaTHYa €3unaanrayd Gvnmm

5 du,
b -LEL-Tx-N, (3.125)
OyHaa
Pu,  Fu,  Fu
Ny = [—»iaxz +—w—ay2 + -—£az2 ] (3.126)

Oy epna v — KWHEMAaTHK KOBYIIOKAHUK KO3(D(PHLUHEHTH.
(3.125) tenraama dakar x YKu yuyH G3unradH. XyaiaM iy
YCWIAA ) Ba Z VKIAPH YYYH KYHHAArd TeHOIAMATApHH ONaMK3:

ap  du, Fu, Fu, du,
¢, -12L == V[ el 2 R CNP)

3 du azuz azﬂ' azu.
ﬁf’z*‘L—p:—dﬁ‘"’[‘—*-_’f* AR PLS)

A
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by (3.123), (3.127), (3.128) tewrnamanap Hasbe — CroKc
ICHraaMac aeHHaAanm.

3.11-§. 4. BEPHY/JIM TEHTAAMACHJIATH YYAJIA
XAJAAPHHHHET MABHOCH

A, l'napasnuK masuocH
2

1) g—g XaaIW — THAPABAMKALA TeINK HANOPUHMHT
OanalANMTH, YHHHP ¥N40B OHPRKMIH,
u_l = ...lj. : _lr_ = L
2¢ Pt 7

Oynpa L — yayunuk pamsu (CcuMBoan), T — BakT pamM3u (CHM-
BOJIN),

2) ‘fy XaAW — rMAPARAMKANA HYKTanard ruApoAuHaMHK
GocvMra XasoG OepyBuH NbE3OMETPHK GalaHIHKHH aHIAA-

Taau. ByHpaH 6yén $ mbe3oMeTpHK fanaHonuk ged atanany.

VHMUHT Y1908 OUDIHTH, M;

3) z xaA W — KOOPIHHATA, KAPANMAETIAH SNEMEHTAP OKHM-
HUHT KYHIATAHT KECHMRHUATH UXTUEPMI ONUHIAH HYKTaHMHT
YPHM, HXTHEPHI ONHHraH ropuzontan O— O Takkocnhaw Te-
KHCAHTHAAH 3/IeMEHTAp OKMMHUWHF KYHAAMAHT KECHMH Map-
Kasurava Oyiarad 6anaHmiiMK, y reoaesuk Sajanmnuk aeb ata-
AaaH. YHHHT ¥A40B OHUPIHTH, M.

M. bepHYANU TeHrnaMacHAard y4ana XaAHHHT HMFHHAHCH

rHApoAWHAaMHUK Hanop Aed atananu Ba M, waptiu Bearu 6u-
naH Genrnnanamgy:

_ﬁ+$+z=ﬂ’ (3.129)

i

. BepHYJUIH TeHrAaMacHHUHT GUPHHYH XaaM 2g — TEWHK

HAMOPHHHHT GanaHANUIH CYIOKAWKHHHT H2MOP/IK Ba Hanop-
CH3 XapaKaTaapy yHyH kyliniarnya ynyananu:

I

2g
KYBYpra YpHaTWiraH MKKy Nhe3oMeTp (IMLAgaH gcanray Hai-

I. Hanmopau XapakaT YyuYyH: HHHT MHUKAOPH
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4a) Epaamnna yavanann: SupuH4nch I, — UKKH TOMOHYM OUNK
TYFpH HaW4ya, MKkMHYKCH [1, — MKKM TOMOHH OUMK, JIEKHH
TIAaCTKH TOMOHH 90° Gypuaran Haitva 6¥110, v OKHM Te3IMIH-
HH VAYalAMIraH HyKTaga, MacanaH, 4 HyKracHMaa oKkuM ifyHa-
JULUHra Kapluk ¥pHATHAraH OVAaaM, YyYHKH Te3JHK BEeKTOPH

i uly HAHYaHWHT OUMK TELLHTHIA TYFPH #iVHanran Gynuiiny
Kepak. 3.26- pacMAaH KYpUHKG TypHOAWKK, CyBHMHT catxu IT,

HafiyapaH JI, Haliyara Kaparanaa 10KOpH XoiawraH, ynap-
HUHT QapKH Te3nuK HAMOPH BeHWAALN BA Y KyHRAarvya 83u-
Jann:

2

k=57 (3.130)

Ly Haityanap épramuia h ww Ynuab, Kapana€rraH 4 HyKTa-
JAarH ¥ TE3INHWKHH aﬂnmaﬁmmz

u=2gh . (3.131)

(3.131) TeHrnama Te3NMMKHH HANoOp OPKATH AHHKAAI TeHINa-
MacH, vy, Guputumn Mapra 3. Topuyenny tomoHuaaH 1643 iinau
KHYMK TEIHKAAH OKHO YHKAETIaH CYIOKIMKHHY YPraHHILIA], TaXK-
puda itynu Ornan onuniray, J. bephynnu aca 3. Topuuennu Ten-
rnaMacHau Hasapuii iy¥n 6uaan ucbornagd Ba YHH amaina
Kynmaw fymnapunu kypearau, [, bepHynau TeHrnamacuaaru
OuprHuM Xan X. [MTuro TpyGkack EpnaMuaa TYFPHAAH-TYFPH YA4a-
HHIUA MyMKHH. By acG06HH X. TTHTO HCMAH OTHM HXTUPO KUJI-
FaHU yuyH {0y CYIOKJIMK Te3JIMTHHM ¥AuaHourad ac0o®) yHUHr
HOMH OHAaH OpruU3HAaARTaH
6y, By ac6o6 X. [luro radua-
cu fed arananu, y OUpHHIMH Map-
ta 1732 iéinana punaTuarayd
(3.26- pacm}. .
(3.131) Tenrnama Ha3apHii
Ym0, amanga Kydunaruia ésm-
Jnaau:

u=of2gh,, (3.132)

OvHaa @ — Te3NHK Ko3hdHLK-
edTH, ¥ X. [TuTo HailyacuHH
TeKLIH#pUHIAA (TAPHPOBKA KH-
3.26-pacm avuiaa) kenud yukaau, <10,
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Y lHlanopcu3 xapa-
pa i vayli. Ounk ¥3aHnap-

i _!:I: HHHHT MHKAOPY THO-

poste I piK Haifya épaaMuaa
voatann, FnapoMeTpHK
NAHYAIIMAT HLLIAL TPUHITA-
nis X. fTuTo HaftluachInkuaex
Gynud (Bup 03 SowKauapok,
RYMNTHAA OYnaau), Haitua-
rar anamerpu d=1,0 cm
(1.27- pacM), MacTKH TOMO-
tit TVFpH Oypuak OunaH Oy-
KHAraH, HKKaNa TOMOHHM
OMHK. Arap 111y FHAPOMETPHK
HAHYaHUHE 3THATAH TOMOHMHHHTD OXHPHHYW, MacanaH, A Hyk-
Tara, OKUM HYHATHUINTA KAPIIH KYAUNCA, MKKHHMH OUHK, TO-
MOHHAA CYB ¥3aHHDAIM CYB CATXHIAH KyTapuaué typand. [y
Hafuara CYOKAHK MabayM GalaHMTHKKA KYTapuaagn (VsaH-
IATH CYE CaTXMAaH 10KopH), Gy Haliyagard cyOK/JIHKHUHT Oa-
NaHIUTH OYMK ¥3aHITATH CYIOKJAMKHHHT XapakaT Te3fHrHra
GoFnHK (3.27- pacm}.

¥ W

3.27-pacm.

2
h, = -gg. G.133)

(3.133) naH A uyxragard TE3NMHK

u=.2gh,. (3.134)

Te3nukHH ynagai acGoOMHN Tapupoeka >THIL Koagduunen-
TUHY Halapaa TyTCax, ¥ Xoaaa

u=qf2gh,. (3.135

B. TeoMeTpHK MABLHOCH

3.28- pacMBa KenTUPHATaH HICan CYIOKJAUKHHHI 3/ieMeH-
Tap OKUM HafYyacHHK Kapab yMKaMmH3. YHAQ OKHMHHHT |—1
Ba 2—2 KVHAAJAHI KeCUMJapHHHU ONAMH3, YNap ropU3QHTan
O—0 TaKkocaali TEKHCAHIHAAH 7, Ba I, banananukaa xoi-
JlaliraH, Wy KecumMiapia 3MeMeHTap OKHM HafYacCHHWHT HYKUAa

10—K-24 145
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3.28-pacm.

@, B3 a, HyKranapHu 6enrunad, ynapra I, I1, npesomerpap
ypHaTaMu3. CyloKaMK 6y nbesoMeTpaapia, Macaiad, b, pa &,
HyKTara4a GanaHoIMKKa KyTapunamM, uy b, Ba b, HyKranap-
JAH I0KOPHTA Te3IWK HaMOPHHU KYHHO YHKCaK, ¢, BA ¢, HYK-
TaNlapHH XOCHJ KHJIAMH3. JHEH 3NeMeHTap OKWM HafvacH-
HHHr S VKH 6¥iinda Karop ¢ uyktasapu {(4’, a”, @”...) HH Taii-
HHRATIMH3, WY HWYyKTajapra TerHIUAM KaTop b HyKranapH
(&, b, b”...) M Ba ¢ HyKranapa (¢’, ¢, ¢”...) Hu Genaruaaii-

mMu3 (3.28- pacm). Kyiivaa tVprTa Ty luyHTHPH I SepaMus,
l. P—P yu3uru bHyKranapm &', b”, b”... naH yTKazun-
rad OYynu0, 3neMeHTap OKMM HalMaCHMHMHI ¥KuMra HucOataH

p
¥ BanauanuKaa xotinawras, y, P—P UM3HFH, TBE30MET -

PHK YHM3KK Aed atananun. ¥ arpu 4usuK 6y1ub, anemeHtap
OKHM HAMYACHMHAMHT s YKu O¥iiMua ypHatuiaran (3.28- pacMaa)

a HyKTanapu @', a”, a”, ... AaH I0KOpHIa XKoHmaluraH.
2. F—FEYU3IMFN cHYKTAnapH ¢’, ¢*, ¢”... IaH yTKazun-

2
raH 6¥an6, P—P yH3KWFURAH I0KOpUIA TEZAHK HATIOPH g—g 6a-
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Lnmireaa Koiaamwrad oynaam. ¥, E—E YH3dFM, Hanop
sl n ae0 atanaan. Hamop YH3UFH XaM 3rpH YH3HK OVIHG,
VICMCHTTAP OKUM HAHYACHHHHT ¥KH O¥iinua ypHatkinrax (3.28-
pacmia) 4 Hykranap @', @7, a”, ... aas oxopuaa X. Iuro Hait-
HULWH CYIOKJIMKHHHAT CaTXTapiIaH YTKa3HAraH YH3UK,

3 MbezoMeTpuk HH a0, DieMeHTap OKHM Haliya-
CHHHHI TMBE3OMETPHK Hulnabu J ael, Gepwarad kyHiananr
kCeCUMAA P—P Nbe30MeTpUK YU3HKHHUHT dneMeHTap 0anaHa-

MIrn d( + Z) HHHT YHHHT 3J1eMeHTap Y3YHIWUTH Js ra HuchHa-

nira afitinaau
r__ d
J ——E(‘E""Z). (3136)

4. Tynnuk ranop H.Tynux nanop J1. Bepryamm TeHr-

AaMacHpard yvyana XapHMHT HHFUHAKRCH OVAnd, Kyii-
WIarH4a €3Wlaau

2g+y+z H,. (3.137)

Ty¥auk, Hamop HUWAGH THAPaBAHK HULWA0 Aeb aTanaau
L(L i 2rg)=LH =, 3.138
45 \2g e = Je (3.138)

Haean cywkauknap yuyn E—E Hanop 4M3MFH O— O Tak-
KOCnau TEKHCAHIHIa napainenl TeKMCAHKIA éTEUlH, AbHHA

H,= const (OKUMHHHT Y3yHnrK OYinya).

B. DHepreTHK MAbHOCH

Mabnymki, . bepHynnu TeHr1aMacHHMHT ydana Xaau iu-
FHHAHCH TYIUK HanopHH, Boinkaya kKMnub alTradza, TYAMK
CONMHULLITHPMA 3HeprusaHu Sepaan [(3.137) Tenrnamara kapaHr).
DHan 6y yUaida XAAHH 3HepreTHK HYKTAH Ha3apaaH Kapat vi-
KaMu3, THIHMK HAMOPHUHT SHEPTETUK TYIIYHIACHHH Kyiiuia-
rHya €3MIl MYMKHH,
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HE
-— 2

g Ei Z H’
Conrwmpra K3 + Comnotnpma B3 + Commurupma X3 = ———— (3]39)
Tinuk 3

Condmrapya 13

WMynaait kwinb, H, HAHr MMKIOPHHMW Xapaxaraaru cylok-
JUKHUHT TVAHK, COSIMLITHPMA 3HEPTHICH Ned Kapalr kepak. [1.
bepHyINH TeHIAAMACHUTA ACOCAH TYMHK CONHIITHPMA 3HEPIHA
HACAT CYIOKJHK YYYH 3NEMEHTap OKMM HaWvacH Y3YHJAWTH
6¥iivua ¥3rapMac 6¥maan. byHaan K¥puHaouku, J{. bepHyn-
JH TeHTrJaMacH HAcan CYWKAHWK XapakaTH
YYYH 2HECPTrUSHHHT CaKAaHHUOI KOHYHHHH
ndponanaiiau.

3.12- §. ¥3AHIA PEAN CYIOK/IHKHWHT DNEMEHTAP OKHM
HAMYACH XAPAKATH YYYH 4. BEPHYJUIH TEHTJIAMACH

Haean cyloKAHK KOBYUIOKJIHK XYCYCHATHTA 3ra GYIMATaHH
YUYH CYIOKJMK XApakaTH XapaéHHIA HILKATAaHHLI Ky4Y¥ HOATa
TeHI 6¥naiu, SbHY HIWKANAHWLW KYYH Xocun O¥nmatian. Pean
CYIOKJIMK KOBYUIOKAWK XYCYCHATUra 3ra OVAranu cababnu y
CYIOKJIMK XapaKaT XapaéHuia VILKanaHuIl Kydd Gopaury 61-
NaH XapakrepiaHamgu. Pean cyioKjIMK OKHMMAA YHHHT Mexa-
HHMK SHEPTHSACHHUHAT OUpP KMCMH MUIKANAKUWIT KYSHHH €HIHLI
KapaéHUIa UCCHKNMKKA aitnaHul, vk Oynub keragu, Arap
INEMEHTAP OKHM HaWvacHHMHr I—1 Ba 2—2 kecumaapapo
XapaKaTHiaa CYOKJIHKHUHI OFMPJAMK {(XaxXMui} Oupaurara

cap(pNaHraH MEXAHHK SHEPFUACHHH h} Omunan OGenrunacak, y

XOJIIa pean CYIOKIHKHHHT 3eMSHTap OKMM HaiyacH yuyH A.
BepHyany TeHrAaMacH KyAuIaTHua é3WIann;

W on yirl
2g+ " +z, = 2‘g+ +z, +H, G.140)
OyHaa h — HIUKATAHHLI HATKHXACHAA HAVKOTHAraH COMMiii-

THPMa 3Hepmﬂ (Hanop). by h MHKOOP TYAMK MYKOTHAraH
Hanop ne6 aranany.
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yHaai KMAKG, pean cYIOKIHKHUHT JMEMEHTAp OKMM Hali-
yacH yuyH (3.140) . bepHyand TeHIIaMaCKHM OAHK. DHAH
(3.140) TenriaManaH ¢oiiaananub, pean CYKAUKHHHT TYIHK,
OKMMMHH ¥apa® yMkamn3. byHaait MacanaHH evyHLI y4yH, aB-
BaNO B/IeMEHTAp OKMM HaldacMaaH TYNHK OKMMra Vruluaa
KyIAaHUAGOUFaH MKKH KYLIUMYA X0AHW Kapad 4MKaMua, yaap:
OKHMHHWHT KYHIANAHT KECHMH MAaHA0HH B¥itnya HyKragarn 6o-
CHMJIADHHMHT Ba ¥pTaNlalITHPHATAH TE3NUKIAPHHHT HOTEKMC
TAKCHMAAHHILY Ba YIAPHHHT CYIOKJIHK MacCACHHHHT XapakaT
MHKIOPHIA BA KHHETHK 3HEPTUICHTA TAbCHPH.

3.13- § OKHMHHHTI KYHAAJAHE KECUMHHHHr MAHAOHH
BYNHYA BOCUMJAPHHHI' HOTEKHC TAKCUMJIAHHILH
(BUFMHYH KYIHEMYA X00)

By epaa cyioknukuuHr 6apKapop XapakaTinu xapab ymka-
MH3, CYIOKJIHKKA TABCHP TAETraH XaxMMIT KyunapaaH 6upu —
OFHPAHK Ky4HHY KaGynm KMAaMK3, MabayMKH, TeKMC Yarapys-
YaH XapakaT Y4¥H OKMMHHHT KYHAANAHT KECHMH TeKHC OVnanH
(3.4-§, |- Gana). Texuc ¥3rapyBuaH CYIOKINK XapakaTWHH pacM-
213 KYpCaTWITaHaek 0AaMH3 Ba YHIA WKKH KyHAAnaHr kecum 1—]
Ba 2—2 HH Gearunal, yIapHUHAT HXTHEPHI HYKTATapHTa Mbe3o-
MeTpnap ¥puaraMmus. by xonaa Gepunrad KECUMHUHT (MacalaH,
I—1 KecuM) MXTHEPHIA OAMHFaH Gapya HykTanapura ¥pHaTwi-
raH Tbe30MeTpAApIAaTH CYB caTxy OMp TeKHUCINKIA XKOoHmailrad

oynaau. Wy I —] KeCHMHMHT Xap XHA HYKTaN4apH YJIyH 7 Ba %

RAPHHHI MHKAOPJIApU Xap XWN KMIMAaTra 3ra, aMMo YAapHHHT
HAHFHHOUCH ¥3rapmac:

$+z =const (OKMMHUHI KapanaéTrax (3.141)
KYHAANAHT KECHMK YYYH), '

Oy waprt ¢akar TekHc ¥3rapyByaH Xxapakatra €kM napanien
OKHMJIM XapaKaTra TErHlLIH.

Bowka KyHpAnaHT KecHM {MacanaH, 2—2 KecHM) fa 'e-l-z
HHFHHAMCH ¥3rapMac, aMMO MHAKIOPH OOLIKA KecHMaap fma-
caiaH, 1—1 kecuM) ra HucHataH Oowikaua H¥namu.

Ulynu scaaTu® YTHIL Kepakki, 1oKopuaa <«'mapocratykas

KHCcMnaa "$+z HH noteHuxan Hanop aed H 6unax Genruna-

raH 204K (TMHY XONaTAarH CYiOKJHK YuyH).
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‘YE +2 = const (CYBHHHS TVAKK XaxXMH 6¥iinua). (3.142)

by {3.142) TeHrnama TMOpPOCTATHKAHHHI KOHYHH. ByHaaH
KYPUHAAUKW, TUAPOCTATHKAHWHI KOHYHW THAPOAMHaMHMKana
OKMMHWHF (akaT KVHIAANAHI KECHWMHIa TeTHUUTH. Bourkawa
KUAHG aHTraHoa CYKJAHKHHHI Hapainen OKHMAM Ba TeKHC
y3rapysdaH xapakaTH NadTHAa OKMMHWHT OepWiraH KyHma-
JIAHT KecHMH O¥iinua DOCHUMAAPHHHIN TAKCHMEAHUILH THAPO-
CTATHKAHMHT KOHYHUrA OViAcynaau. by Gupunyu K¥WnM4a Xon
O¥nanmn.

3.14- §. OKMMHMBHI KYHIARAHT KECHMHHHHT MAH,[I,OHH
BYHHYA HYKTAJAPIATH VPTANAIUTHPUIATAH
TEINTHKAAPHHHT HOTEKHC TAKCUMAAHHIIIHHHA CYIOKIHK
MACCACHHHMHTI XAPAKAT MUKAOPH (XM) BA KHHETHK
DHEPIrHACH (KHT'A TABCHPH
(HKKHHYH KYBIMMYA X0/1)

K¥HnanaHr KecMMu TeKHC G¥ITaH HKKH Xap XM OKHM ¢Xe-
MacHHM Kapa® uHkamus: ¢ cxeMa (3.29- pacM) ga xaKMKhii
OKHMHHHI AB K¥HIanaHr keciMH 6ViiHua HyKTanapaaru ypra-
AATHPUATAH TEIMHKIIAPHUHI HOTEKHC TAKCHMIAHHILH Ba ©
cxeMa (3.29- pacM) 13 wapTaM (pacyeTHHH) OKUMHHHT A°B’
KYHOANAHT KeCHMH OVilguya Te3NUKIap TEKHC TAKCHMIIAHTaH,
AbHU A’B’ BeprHKanu G¥iiMua HyKranapaarM ypraaaliTHpwi-
rad teanuknap 6dp xun O6¥nub, Ypravya Te3nWKKa TeHT H=v
(MKKana KYHAAMAHT KeCUMHYHT YiIuaMIapy Ba y KeCHMAapaan
yraétran cyr capdnapu 6up-61pura TeHr).

) AOKGRUG CNORAUK OKuMi & wapmay pgom
|
L 14 Ml oc Iaf M
et —%ﬂ_ ==
. - 1= e e
Z | i, = I i
2 7 & =ty %
rj
vd af - Qﬂ'
W=ty
8 v 8 N
T - 7
i V= |
3.29- pacm.
150

www.ziyouz.com kutubxonasi



dt BAKT HYHAA AB KYHAAMAHT KeCHMIAH YTaéTraH CYIOKMHK
Af mMaccacMHUHT XapakaT MUKAOPHHH XM (M) GunaH Ba KuHe-
1k sHepracrHu K3(M) 6unaH udonanaiimmnz (3.29 pacm a
CNCMAra KApaHr), 1y df BakT Hinia A8 KYHAANaHT KeCUMMAAH
VIAPTraH CYIOKITHK M MacCaCHHMHT Xapakatr MUKaopHHu [XAM-
(M), Ba KMHeTHK dSHeprusicunu [K3(M)]  GunaH nona-
niHitMu3 (3,29 pacM 6 cxemMara KapaHr). Maxkcaa ¢ Ba 6 cxemanap
yayH xucodmaaran XM(M) Ba K3(M) kKuiiMatnapuHH conuil-
tHpub k¥puw. Boiukaya kuiH® aiitraHza, 6us wry GepuaraH
K{HIanaHr Kecumnap A8 pa A'B’ Aa cyBHHHT 4yKyprHru 6yiinua
HYKTATApAarH YpraialuTHPUAraH TEXMTHKJIAPHHHT HOTEKHC TaK-
CHMAAHHLMAK (3.29 pacM a cxemMa) CYIOKIMK M MaccacHHHHT
XM Ba KD ra (3.29 pacM & cxema) TABCHPHHH YPraru® YHKMLLL

MacanaHy Xaji 3THIL YYYH KYHHZArn HUcOaTIapHHHT KHil-
MATAAPHHM AHHKIAIIUMH3 Kepak Oynanu:

AM(M) Ko(M)
[XM(M)] pra ba [K3(M)] ¥pra ’

IOKopraa KWiMnrad MacanaiM Kapab YMKHLI YMyH Ba YHHHT
eYUMH aHHK OVIHIIM YYYH CYB capdu, TE3THK, XaXM Ba Mac-
canapMHi xucobnaw gopMynanapyHi KYHHAArd KYpHHHIIAA
KEJTHPAMH3: '

40 =udo; 0 =fudo=vw; (3.143)
[}
dV =dQdr; V=dt_fudm=vmdr; (3.144)
LIV
dM =pdV=puduw dy, {3.145}
M=pdrjudw =pvodt (3.146)
i3]

byHaa dow — KVHIANAHT KecUM MalizoHWAATH 3NeMEHTAp Maii-
a0HYA; v —¥praua TeanuK; V—dr BakT Wanaa KYHAANAHT Ke-
CUMIAH VTTaH CYB XaXMH; M — W1y CYB XaXKMUHUHT Maccacy.
1. OKHMHHHT KVHAAAaHT KeECUMH O¥HHYA Te3NHKIapHHAHT
HOTEKHC TAKCUMAAHMILMHN CYIOKNMK M MaccaBmHr xapakart
MEKaopH XM ra Tascupu.
CyravK MaccacH dM HIHT XaxHKHI XapakaT MHKAO0PH:

XM (dM) = udM =p v d o dt. (3.147)
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CyioKAMK MaccacH M HHHI XaKHKHil XapakaT MUKLODH:

XMM) = [ XM@M) = pdt['do.  (3.148)
w ar
Byrap g cxema (3.29- pacMm) yuyH; ABHM XaKHKHH CYIOKIMK

OKHMH YIVH OJIHHTAH. DHAH cYIOKAWK MaccacH M HHUHT «VpTa-
ua» IAPTAN XapakKaT MHKIOpH & cxema (3.29- pacM) yuyH:

XMM) ] =vM=2 (pv odh=pvied. (3.14%
LIyHUCH MYXHUMKH,
XM (M) >[AM (M), (3.150)

(3.148) TeHraamanunr (3.149) TeHrnamara HUCGATUHU OACaK:

juldw

XMMy  _ )
M Dl v0

(3.151) HM Kyituoaruua €3MWHMH3 MYMKHH:

= o, Denrn. (3.151)

[ dw = agp’o (3.152)

o
XM(M)=o[XMM)],, =0, p V0 dt=apvQdt (3.153)

bynna o, — CyIoK/IHK MaccacH M HUHT XaKHKHI XapaxaT MHK-
JOPHHHHI «¥pTaya» XApakKaT MHUKIOpMra HucOatv 8ku Xapa-
KaT MWKIOPUHHHI ¥3rapMuIMHK ndonanoByn KohphHLKEHT,
y X. Byccuneck koaduunentu aed atanan, YHWHT KxuilMa-
™ 0,=1,03+1,05.

2. OKMMHUHT KYHIaNaHI KeCHMH OVitnya Te3nHKIapKH HO-
TEKHMC TAKCHMIAHULIMHUHT CYIOKINK Maccacd M HUHT Kuue-
TUK 3HepruacH K2 ra rabCHPH.

Cy10K)IMK MaccacH dM HUHT XaKHKHH KHHETHK 3HEPTHACH

K3
K3 (dM) = & M = %pu%mdr. (.154)

Cy1o0KMMK MaccacH M HHHT XakKHKHI KHHETHK 3HeprusacH:
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KI(M) = %pdr_[ do. (3.155)
41}

CYIOKAHK MaccacH M HUHT «ypTaqa» WAaPTAH KUHETHK YHep-
I'HACH:

(KoM, = Mr- = %pu-’*md:. (3.156)
WyHneH MyxiMKn, 6y epaa
K3(M) > [KHM))_ .. (3.157)

(3.155) TeHrnamaHH4r (3.156) TeHrnamara HUCOATHHM OCaK,
¥ Xonaa

Ju3dm

(3.158) Tenrnamanan

_[ wdw = ow'o; (3.159)

w

K3(M) = alKI(M)) = espvad. (160

ByHaa o cyIOKIHK Maccac M HUHT XaKHKMH KMHBETHK SHEPIHst-
CHHUHT «ypTauya» KHHETHK DHEPrHACWra HMCOATH €KH KHHe-
THK 3HEPTHSCHHUHT Y3rapmwHn ndonanosui koahpruHeHT,
y I'. Kopuoanc koaddprumnenTtn neb atanaan, YHHHT KHIMATH
o=1,10+1,15,

3.15- §. ¥V3AHJATH PEAJ CYIOKNUKHHHI TYIHK OKHMM
Y4¥H A& BEPHYJLIM TEHLJIAMACH

By epna Hanopau KyBypaap Ba OUMK ¥3aHJiap YYYH CYIOK-
JHKHHHT TYAHK OKMMHHHE Kapa® uHKamn3. MabayMKH, pean
CYIOKNHKIIAPAA RIKANAHHIL KYYH MaBXyd. YHHMT TAbCHPHAA
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Y A Taue
2! M Ay

3.30-pacm .

CYIOKJIMKHHHT TYIUK CORULITUPMA BHeprusict H, OKMMHHHT
y3yHNUTH GYinva kaMahun® dopagu. Uy cababan

He > H,, >"">He”, (3.161)

Oynna 1, 2, 3, ... n — KeCUMAAPHHHT HOMEPAAPHHH 6uianpa-
o4 (3.30- pacm). IOKopuaa aftuaran GUKpAap Ba KWPHTHATAH
MKKH KYLIHMYa XOMAap a4CoCHAA CYIOKJIHKHNHT TYAUK, OKHMH
YYYH COAHMIUTHPMA IHEPTUSHUHT Gananc TenrnaMacH (1. bep-
HY/IH TEHITAMACH ))HH KYHHAaraua €3l MyMKHH;

2

2
(1|U] p2 = a‘jvz p2
TS +7 +3 “z +—-Y +, +h, (3.162)
byHaa
hy = He - He , (G163

h, —T¥auK AYKOTHAraH darop, 6y HYKH Ba TALIKH HIIKAIA-
HAW KYYAAPHHUAHI TABCHPHAA CYIOKAUK OKHMHMHI ¥praua
OUPIUK XaXM OFUPIMTHHHHT SHPHHYM KVHIATAHT KeCHMAAH
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HKKHHYH KYHAANAHT KecumMraya yTHII YUYYH TVIHK HVKOTWII-
Ll Hanop (3Heprys). Pean CYIOKAMKHUHT TVJIMK OKHMH Y4YH
JI. bepHYAAM TeHrnaMacHMHWHI FEOMETPHK MabHocH (3.162)
IcHrnamara HucHaTaH Kyduaarmua (3.30- pacm): P— P nneso-
MCTPHK YH3HK, (K¥N XONAapaa y 3TpH YM3KK K¥pHHMIIAA 6¥na-
Jut) Ba E—E HANOp YM3HFH, Peall CYKOKTHKHHHT TVIHK OKHWMH
yuyH E—FE YU3WFU, MAean CYIOKJUK OKAMUAAH (hapkau yna-
POK, TOPHU3OHTAR XoiAaiuMaiian. By E—E yKH3HFM OKHM y3yH-
nury 6yiMua xap AouM nacain6 6opaam, macanan, [—| Ke-
CHMAaH 2—2 kecHmMraya, Oy macaiMil 10y opaiMKIary Hyko-
THUATAH Hamop hf Hu bepanu. E—F Hanop YH3UFUHWHT GUPOH-
Oup 3/eMeHTap MHKAOpPra Hacali¥lMHKM KyHHIarnda €smw
MYMKHH

2
dH, =d(—°5”?+a$+z), (3.164)

YHHHT 3JIeMEHTap Y3YHAMK ds ra HUcOaTH eudpassux Huwiad
#eb aranagu Ba J, wapwin earn OunaH denrwiaHaiu:

Jo =-44 (3.165)
EKH
2
J, =%(%+%+z); (3.166)
€Kn
dh
Je = ___df_ (3.167)

By ruapasnuk Huwab J, yMyMaH OKBMHHHT y3yHIurH §yiuya
y3rapyB4aH, amMo xap fouMm J >0, dakat naean CYiOKIMK
OKUME YyuyH J = 0. [Teesomempur wuwabea kencax, 6y P—P
YH3IMFHAAH OIMHUG, TYIUK OKUM YuyH J OMmaH Gearunanub,
KYHHIArHYa €3W1aau:

J= _%({; . z). (3.168)

3.30- pacMmaaH GH3 CYIOK/IMK XapaKaTH NaiTHaa TYIUK, ruapo-
JUHAMHUK XapaéH/IapHH KYPULIHMH3 Ba KyMHIarM Xynocara
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KeJIULIMMU3 MYMKHH: a) P— P a13uru Onlad CYIOKAHK OKMMH-
HHHT YKM S OpanMFH WAKAH OKHM Y3YHAHTH 6Viithya 60cHM

HamopH —3 HHHT y3rapuiinAyn Gepaau; 6) P—P dunan E—E

2

YHINKITAPY OPANHFM IHAKIIM TeITIMK HAnoph %‘% 3MIOpacH-

HUHF Y3rapyiiiHy OHAANPaan, O6YHIAH Keaud YHKAAHKH, Y,
OKMM V3YHAUTH OVHMYA TETHKHWHT ¥3rapHill XapaKTepHHH
Kypcaragu; B) P—P uM3nrn Ovnan O— O takKkocnaul TeKHe-
JIWTH YM3UFH OPAINFM, THAKIH OKUM Y3VHIAWrH (YiiHva mo-
TEHLHAJ HAMOP 3IMOPACUHUHT Y3rapuluven Gepaav; 1) E—F
YH3UFH OMnaH O— O TakKocnall TeKMCTMTH OpAmHUFH WAKAH
OKMM Y3YHAMIN GYiiM4a TYIWK HAMOp SMIOPACUHUHT ¥3rapu-
wnHy Gepanu. [. bepHynny TeHIRaMacK OKMMHEVHET MXTHEPHH
AKKH KYHAATAHT KECUMWHHMHT THAPOAMHAMHK dReMeHTIapy-
HUHTI SornaHmuwHn udoganannn.

3.16- §. J. BEPHYJUIM TEHIJIAMACHHM AMATHIA KVILIAIU
INAPTNAPA BA INY TEHITAMA ACOCHIA HULIAB MHKW/ITAH
THAPABJIUK ACBOBJIAP

J. BepHy/id TeHraaMacH épraMHaa rRAPABIHKATA KYROAH-
K¥T MYX2HAWCHUK THAPABIMKACHIA OWJA MACATAIAP eUMNany.
by amannit Macamanap CYIOKJAMKHMHT KYBYPIapaa Ba QYHK
Y3aHMAPAATH XapaKaTHHH XHCcoOnawHu ¥3 uynra onaau. UlyH-
mgait skad, [I. bepHyann TeHrnaMacuHi aManaa TYFpU Kynai
YUYH YHH KYInRaHMil uiapThapuan oummimmus sapyp (by-
AApAA MKKHMTA acockii wapti Onp BakTaa Daxapunumu no-
3uM). ¥Ynap Kyluuarnua;

1. Bupunyn mapru. Oxopuga . beprynnn TeHrnamacu
TEKHC V3rapyB4aH XApaKaT Ba Mapajineil YH3HKIH XApaKat-
nap YyYVH OonMHradaurd cababam, dakat myHmaaii okumiap
YIYH KVIATaHWINIY MYMKHH 0eb Kabynm kuaran aauk. 3.31-
pacMHH Kapab 4HKcak, yHaa I, bephynnu teArnaMacHHu ga-
Kat 1—1 Ba 7—7 Kecumaap yuyH Kyanail MyMKaH, 2—2 Ba
3—3 kecumuap yyyH 3Ca MYTNAKO MYMKHH 3MAcC, YYHKH ¥
Kofnapaa Xapakar Te3 YarapyBuan O¥nMiun MyMKuH (YHMHT
KYHIATAHT KeCUMWHMHT MaifoHW Tekuc SYnmaion, arpw
6y¥naan).
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3.31-pacM.

2. Ukkunyn mapru. [ bepHYIAH TEHMNaMacHAa rMapo-
ANHAMHK BOCHM p Ba Z, SbHKU ’3*3 HH OKHMHHHI HKKana

KYHAANAHT KeCHMH MaiaoHHHHMHT XOXTAraH HyKTacHaaH ONH-
ummu3 myMmkus. LIy nkkana 1—1 Ba lI—II kecumnapaa nyx-
TaAPHU Xap XM XOHAapaaH OMMILHMHU3 MYMKHH. Arap 3.32-
pacmaarv I—I kecumaa p 6uaaH { HA KyBYPAaru OKMMHHHT
ykuaaH oncak, 11—II kecumaa MAacTKW I€BOPra AKHH XOH-
paH, ITI—III kecumma sca, OKGPH AeBOPra SKMH Xo#daH
oficak, ¥ XOiAa yyuafa KecuM YYyH-Xam 1. bepHyanu tenr-

@ &

3.32-pacu.
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3.33-pacm.

AaMacKHHu K¥anaw MyMKHH, AManIa Macananap €4HMHHU COJ-
AanauTupHul MabHocHaa JI. BepHyatn TenrnaMacuaary xaa-
napHu Kyeyp ¥Kuaarm Hygragapra HucGarad (3.32- pacmaa-
i I—1 kecumra Kapanr), oy ¥3aHaapaa 3¢a, CYB CATXHOA-
TH HYKTanapra €KW y3aH TyOmaard dykKranapra HucOaTtaH
OonuHanM (3.32- pacMmra kapaHr).

Jd. bBepHyhJH TeHraaMacH acocyia Hmnabd
YUKUATAH Fuapasauk acbobnap. O bepHynmu TeHr-
AaMacy acocufa x¥rura® actobnap wuuiad YMKUNraH, yaap-
DAH: IThe30MeTpNH cyB ¥auariy acbodu (T, b. Benrypu actobu
3.33- pacm), CyBIOYpKATHY Hacoc, HHXeKTOp Ba bowrkanap. Mu-
COM YUYH, Mbe3OMETP CYB ¥14arny acOoOHHHE KYPHHHULIHHH
yu3Maga kentupamus. by ac6o0, aManga, rHApOMETpPHALA Ba
CYB KYBYPAApHaa, ¢ye capdHHN {IYaIga KeHr KnnaHunany.
by acfo0 xyRypnapRa CYIOKJIHK OKMMIHWHT TEIHIH Ba cap-
duHK ¥ruauna MIHAATHIALH.

3.17- §. V3AHIAPHA HAITIOPJIM BA HAINOPCH3 BAPKAPOP
TEKHAC BA HOTEKUMC WIFAPUIAHMA XAPAKAT YYVH P—P
NbE3OMETPUK BA E—E HANOP YH3HKJIAPMHHHT
IMAKMIAPH TV¥FPHCHIA YMYMHI KYPCATMAJIAP

1. CYWKAUKHUHT BapKapop TEKHE HATAPHUNAH-
Ma xapakartu. Byepna Hanopny Ba HaNopcH2 XapakaTHA Kapah
YMKAMU3.

Hanopim xapakar. 3.34- pacMaa KYpcaTHNTaHAeK, A0UPA-
BHil KyBypHuHr D nvameTrpn Ba [ yayHauru Sepunran. Kysyp-
Ha GapKapop TCKHC HATapHIAHMA XapakaT OYaraHy yu4yH KyByp-
HUHI Xap OMp y3yHIMK OMpanruaa HYKOTUAraH Hamop OMp
XWJI, WYHAAH 3KaH, y Xonja £—F Hanop YH3WFHHUHT HHLLA-
OM xaMm xap GHp v3YHIMK GupiiMTHaa GHp Xuh OViaand.
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3.34-pacm .
J = const (OKMMHHHT Y3YHAUTH OVAHYA). (3.169)

byHaaH iiyHma#d xymoca YMKagHMk#, Y3aHAa GapKapop Te-
KUC WrapwiaHmMa xapakart 6y¥nca, E—F Hanop 4H3UFH HOro-
pH30OHTAA TYFPH YM3MK OVNaan. bapKapop Texkmuc warapwian-
Ma XapakaT yuyH
02‘—‘; = const (OKHMHMHT Y3yHJIHIH bBYiiiua), (3.170)
Oy x010a P— P nLe30MeTpUK YH3HK XaM HOTOPU3IOHTAN TYEpU
Yn3MK, 6¥1ub6, E—FE Hanop un3urnra napamiena 6ynaan: P—
P|| E—E. Hanop YH3HFMHUHT Macaiiuili{, YHIHT y3yHiuru 6¥iinua
HYKOTHATaH HaNOpHU Bepaly.

Bapkapop TekMc HWarapwiaHMa xapakaT yuyH P—P nbeso-
METPUK MM3HKHUHT MacafMllUM XaM, ¥1ua HYKOTUATaH HanopHH
Gepanu, GyHAaH KYPUHATHKH,

a=h, (3.171)

Hanopnu Tekue uarapunanma xapakar 6¥nca

Jo=d=Y-a (3.172)
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3.35-pacm.

Hamopeus xapakar. 3.35- pacMaa KVpcaTHATAHHIEK, OYHK,
Y3aHnapaary (Kaua’i, Japé pa OOLUKANAP) HATOPCU3 Xapakar-
napaa P—P nbe3oMeTpHK YH3HMK, CYBHUHT caTxd GHaaH Gnp
yw3ukaa éraau. by epna Gapkapop Texuc UArapuiIaHMa Xapa-
Kar Gynrann yuyH E—E cys caTxura (ssbHH P—P 4M3HFHFA)
napanaen Gynagu, y xonaa

. he g :
JE = J = "rcys camn In-'ﬁu = T T! (3173)
Oysga J — TMAPABAMK WMuad, E—E YH3NFMIaH OAHHaIK;
J — mbesomMeTpHK HHIAG, P— P YM3HFHAAH OAMHALH,
i o ¥2aH TvOU HUwadn, ¥3aH TyOM YUIMFMNAH ONu-
Hajlu;
h — WYKOTHATAH Hanop, £—F YU3MFHAAH OJTHHALN;
a — BYKOTHAran Hanop, CYB CaTXMpaH oJMHAaRM, da-
KAT OYHK, ¥334HAA CYIOKINK XAPAKATH TEKHC WATADHIAH-
Ma Xapaxar 6ynrasnaa.

2. CYIOKAMKHMHU GapKapop H OTeKHC MATapuiaHMa
xapakat (3.36- pacm). By epna dakar ounk ¥3anaary Ha-
NopcHu3 CYIOKAHK OKHMHHHK KeatupaMu3. by xonaa

YR =J#1 (3.174)

YR CaTH
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3.36-]13(:1\1.

Amaauii mawryrom ymiazuw yayu 240poSuURaMuKaoan
mamepuasnap. Yeayoull xapakmepea 3z2a Gyazan macaiarap-
HIHZ equaumt Yevaaapu HaMyHa cugamuda xkeamupuizan

3.1- macanma. opusonran xoinawraH Kysypid CYBHHHI
capbuHU aHUKAAHT. KyByp NMbe3oMeTpiH cyB ¥muyarny GumnaH
TabMHHAaHTaH (3.33- pacM). KyByplIapHHHT HYKH JHAMETPAA-
pu D=0,10 M, 4=0,05 M, Tbe3oMeTp KYPCATKHUNAPHHUHT
dbapku AF=0,3 M.

Evuw. Oxumuunr [—1 sa [1—11 kyHgananr kecuMmnapuaa
KYBYDHHUHT YKHIOA XKOlawrad HykTanapra Hucbartad . bep-
HYJUIH TeHIJIAMacHHH €3amu3, KelinH Kyiimnaru taprutioa Ma-
CallaHH eyaMus.

l. OkuMHHHT BepuiTaH UKKaTa KYHAAMAHT kecimMu [—I Ba
II—H un . Bepuynau TeHrnaMacH 6unaH GUpRALITHPAMHKS.
By xonaa wynaail KecMaslapHH OJMHIL KEPAaKKH, yjiapaa nio-
X Gopuua KYMPOK ruApOAHHAMHK 3JIcMcHTAap GepHiraH
Gi¥anun kepak. Wy epma 1. Beprynny TeHr1aMacuiaH Talika-
DH siHA KYIIHMUA, Y3NYKCHITHK TEHINAMa WHH XaM K¥nialra
TVFPH KeaaaH'.

2. Uxtrépuii ropusonran O— O Takkochaul TEKHUCAHTHHH
onaMu3. By TEKMCIHKHY HXTHEpME AeiiMlLIMMH3 cababn, yHH
uryHaail kofaa bearnaain Kepaxk, yHiaa J. BepHyamH Tedr-
NaMacHAary g, Z, Ba GoUIKa KYMYWINK Xamnap HONTA ajuiaH-

! AFap HOAUNK, XaArap COHH TeHTRamMalap coOHWIaH k¥n 6¥nca, y Xoada
TUAPOAHHAMMKAHWHT GOLIKA ACOCHI TEHTNaMAaNapHHM K¥niail Kkepak Gina-
OH. )
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CHH (OyaRraf ycyana J1. bephyaim reHrnamMacuiu kyanai xap
Oup Myxarauc Ba TanaGajapHMHr KOOMNUSTH Ba OMIWM Oa-
paxacura OOFAHK).

3. A. BepHynnwm TeHrfamacu TYAWMK KYPUHWILAA €3MAa0H
[(3.162) TenrnaMara kapa#r].

4. (3.162) Tedrnamagaru xap OMp XaanapHMHI KMHMatia-
PMHH Macanaga Gepuarad waptnapra GHHOAH aHHKIA0 YHKa-
MH3.

5. ARHKAaHraH xaanapau (3.162) TeHraamara Kyino, yHu
XHCOONALL YyUYH KyJIaH X0Jra KeATHpaMua.

6. AHMKJTapUHH GHpP TOMOHra, HOAHHKIAPHHH MKKHHYH
TOMOHIA ¥TKa3uD, MacanmaHd edamus. KyBYpHMHI KeHr Xo-
itna [—1 kecumum Ba yHuMr Top xoinga H-—I11 xKecuMHu,
rOpH3oHTAN O—{ TaKKOCNakl TEKUCAUTHHH KYBYPHMHT YKHAAH
onud, Wy YKIa Konrawrad HyxTanap yuyR JI. BepHynnu tenr-
JAMACHHH €3aMU3

2
C("U! ﬂ 0'.2 pz
g Fytas ,_.2_28 MRS + Ay (3.175)

Macananuir Gepuaran umaprara acocan z,=z=0, KyBypaa
OKHM XapakaTH TeKHC ¥3rapysdad O¥nranu yuvH I'. Kopuo-
nac KodPPHUMEHTHHN NKKaNa KeCcHM Y4yH o =~0,=1,0 neb,
I—I Ba IT—II kecum opanurdgaru ﬁyx,omnraﬂ HAMop h HU
3ca Hora TeHr Ae® Kabyn Kiiamus®, Bepwlrannapra acocaH
J1. BepHy/TH TeHIMaMacHHU KyiiMAaTH KYpHAHILAZ E3aMU3:

2 )
“y A B +&
22 v T e (3.176)
€KH
2 2
LH_B)_ &y U
(v ¥ ) ( g 2g ] G.177)
3.33- pacMaaH KYpUHAIUKH,
PP _
By
Y v (3.178)
* ByHaail kuaub onKwra xakwmud Gop, uynku 1—[ sa 11—I1[ xecum

OPANHFH KYXa XaM KHYRK. By epiia /1, HUHI MMKAOPH GOWIKA XanAapHHHHE
MHKIOPHra HHCOATaH HUXoATAA KHth [LyHra kapamaciad MacanaHWHI ¢4H-
AU OXHPHAD h HHHT KMAMATHHH aHAK Al M#K3.
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Avap (3.177) TeHraamMaHMHC Yam TOMOHU AA Ta TEHT 3KaH, ¥
\OJ1a YHHHE YHT TOMOHH ‘XaMm AhA ra TeHr 6Vadwn wapt, v
\OJA

2 2
oY oYy
=% - =L = Ak A7
2g g G.179)
by epaa OGUp TeHTMAMALA HKKH HOMAabIyM XOocuAa O¥naM. Ho-

MABAYM V| B U, AAPHH aHMKAAL YYYH OKHMHHHI Y3AyKCHM3-
JIMK TeHFaMacuial (okiaanaHaMus

V0=0)0,, (3.180)
byHIa :
2 2
o =E4D—; =Ef—. (3.181)

(3.181) Tenrnamanu (3.180) Terrnamara xyitcak:

2:&:9_2_ (3.182)

vwooo, g
(3.182) TeHrnamanHu b, ra HUcHaTaH eucak:

v (3.183)

v, By (3.183) Tenrnamanan (3.179) Tenrnamara Kyiicak, Kyi-.
UAATHHH ONaMHU3:

M=%(%—l). (3.184)

(3.184) TenrnaMagaH v, HH 8HHKAANMH3

v= |—t<J2evAn. (3.185)

F]
(%-1)
CyrokivK capdH YaTyKCHMIHK TEHIJIAMACHAAH
0=v 0, (3.1806)
KYHUOArHHH OJIaMH3!
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Q=zDl )28 [ap (3.187)

Bepunran nnesoMeTpIu cyp yavarny achobu yuyn (3.187) Ten-
rraMagaH YHHHT ¥arapMmac KMcMuiu A Ovnan Searunacak

D |28 _ 4 (3.188)

ol

Hatmxana cyB yuarny épaamuaa cywKIMK OKHMHHHHT cap-
dunN xucobnaw yayH Kyitnaard cozaa GopMynaHy ogaMH3

0 = AJAh. (3.189)

IlyHu Hazapaa TYTHII KepakKH, MacalaHH eYdiluna IMbe30-
METPAH CYB ¥N4arH4aa iyKoTuaraH Hamop bTHOOpra o/finH-
MaraH (W0KOpHMAa YHH HOJAra TeHr ZeG OAMHraH) 3AM. JHAH
AYKOTIJIFAH HamOpHH 3BTHOOpra OJICAK, Nbe3OMETPAH CYB
yn4aruy yuyyH cyiokauk caphuHu xpcobnadianran dopmyna
Ky#Haarnya oY 1aau;

Q=].1Am, (3.190)

Oy epaa p — cyB capPH Ko>HPHUHEHTH, MHE3OMETPIIH CYB
yagaruy yuyH p=0,980-0,985; n vu 0,98 1e6 kabyn kKuAno,
(3.190) Tenrnamanan cykAHK caphUnn aHUKIAAMAS; A —
NbE30METPAN cyB Yiavaruu ko3hduumrenTn, y (3.188) Haza-
puil popmyna Epaamnga xMcobranaau. Amahga aca, acocaH
KO>pdunment A Taxpuba yTkaznu ycynin GMaaH aHMKRa-
Haau. BYHUHT yuyH (3.188) TeHrnamanaH 6epwiraH nee3o-
METPAH CYB YAUArHUHHHT y3rapMac xalH A HHM xucodnaii-

MH3.
2 2 25
= ‘R‘D .g 3,14 0,10 2 9431 05 0090 M .
\’ —I w_ 1 ¢
Lo 054 }
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Mee3oMeTpan cyB Yawaruy kosdprumeHTH Ba KyBypaaru cy-
IOKTHK capdu (3.190) TeHmnaManaH aRWKJIaHAAM;

Q = pAVAR = 0,98 0,009(0,5 = 0,00624 4

3.2- macana. [TeezoMmeTpay CyB ¥iMarky yiaHraH KyBypaaH
VTaBTTaH CYIOKNHK caphrnn anngnadr (3.33- pacvra KapaHr).
[Mbe3omMeTp K¥pcaTKMYWIApHHUHT dapky Ah=1,2 M. KyBypHUHT
abesoMeTp ypHatuaral I—I pa I k¥uaanaur kecum mait-

JOHBAPUHUHT HUCOATH % = 12,0, BUPKHHYM KECHMAATH OKHM

KYHAANAHT KECHMHHUHT Manaouy — o,=0,000314 m? Ba cy-
WOKAUK capdu Koapduunentu u=0,92.

XKage6. O=0,0117 m3/c.

3.3- macana. Hacoc KyayKdaH CYBHHM KyTapulil yY¥H, YHH
¢¥pub onaanrad GanaHanuTH i (CYB CaTXMIAH HAcOC YKHUIa-
4a)HH aHHKAAHT. (3.37- pacm). Hacochaur CYE TOPTHIU KOOH-
JHETH CYIOKJIHK capdn Ounan uwdonananaau, awvuu @=0,030
M*/C; HACOCHMHI CYpPYBYH KYBYPHHUHr aMameTpH d=0,15 m.
HacocHuHT ¥31 XocHn Kuwiaauran BakyyM p =0,68 atmocdepa

BAa CYPYBYM KYBYPAArH HYKOTHAraH Hanop hsf =1,0 M.

Kagob. h=5,65wm.

3.4- macana. l'opu30HTan XKoMNawWIraH, KeTMa-KeT ylaHray
Xap XK1 AHAMETPIY KYBYD OpPKANH CYB XaB3aAaH OKHD YMKaIu
(3.38- pacm). Cylokink capdpu Q xampa kKyBypHuHT I—I Ba
II—II kecumnaphuaa OKUMHHUHT
ypTaya Te3NUKJIAPUHM ¥, Ba ¥,
Xamja rHApOAMHEAMUK OOCHMIAPHK-
Hu aHviaanr. Maniaard cylokivk-
NapHUHT Hanopu H=const, CYIOK-
JMKHRKHT capdu xaM Q=const. be-
puaAran Mukaopnap: H=2,0 M,
d=0,075 m, d,=0,25 M, d,=0,10 m,
v=v,=0, v,=6,27 m/c, p,=p,.

Kaeos. (=0,0492 m’/c,
v=11,10 m/fc, »,=1,0 m/c,
2,=5,591'10¢ INa, p,=11,72-10 Ia, 3.37-pacm.
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3.38-pacm.,

Taxpopraw yuyn casoarap

3.1. NoporHHAMKKa TYLIYHYACH Ba AMATHETIA YHHHT ¥PHWA KaHAai?

3.2, Bapkapop Ba 6ekapop xapakat Huma? OKHM YHIHFH Ba TpaekTOpnA
KaHaait ¥ryaHagu?

3.3, OkuM HaitMacy Ba TYAHK OKMM HHMA?

3.4, OKHMHHHT K¥HAANAHT KeCHMU MaHAOHW. THAPaBAWK PARMYCHU Ty-
WYHTHPUD GepHHr.

3.5. TekMc B2 HOTeKHC WArapHAaHMa, HANOPIW BA HAMOPCU3 Xapakat
KaHaai 6¥naan?

3.6. ¥3AYKCH3MHMK TeHraaMack geb HuMara aitaaagu?

3.7. BepHYRIM TEHTAAMACH, YHWHT FHIPABIMK BA SHEPreTHK MabBHOCH
KaHpai?

3.8. BepHYIUTH TEHPTAMACHHH KYNIALl WIAPTH KaHaaii?
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TYPTHHYH FOF

I'MAPABIINK KAPHTHIIHUKIIAP BA CYIOKJIHK
OKMMHWHHWHT BAPKAPOP XAPAKATH MAATUIIA
WIIKAJTAHALI TABCHPHIA HYKOTUITAH HAITOP

41- §. ACOCHH TYHIYHYANAP

V3aHnapaa cylOKJIMK XapakatH NaiTHia OKMMIa TecKapH
dyHaarad xoaJa WMUKANaHMIL Kyynapu naiao Oynaad, ymap
rHApaBAMK WMIWIKaAanuw Aed atanagu. KOkopyaa ai-
THATAHHALK, 111Y TUAPABIUK HIIKANAHULIHH KAMAaBTHPYIL YuyH
XAPAKATHATH CYIOKJIMKHHHT CORHILTHPMA DHEPTUACH capdria-
HAMY, YHU AYKOTUATAH CONMMNIETHPMA BHEpPrusa Eku
AYyKOTHATAH Hanop AcO atananu. bua wokopnaa [1. bep-
HYJIH TEHIAAMACHHH KenTupub yMKapaétrakia, aHa wy Wyko-
TUATAH COAUUITHPMA 3HEPTHAHH, ABHM HYKOTHAraH HANoOpPHH
Hazapaa Tyrrad 3amK. Ulynaad Kind, cylokuK OKUMHHHHT
HYKOTHITAH COMMMITUPMA SHEPTrUACH €KY UYKOTWIraH Hanop
yiua ruapaBink MILKANAHHID KydHHU Hdoaanaiinurad yiauaMm
O6¥nagd. AcocHit Makcaara YTHLAAH HATapy THAPABIHK HUIKA-
JIAHHUIINAP Ba YNap HATWXacHAa HYKOTHATAH 3HEprus TYFpH-
CHAA KHCKA TyiuyHuya 6epul yramus. TMapaBnHK HLIKATaHHII-
nap HKKH XHJ1 KYpuHWWAA GYAaIH.

1. V3aHHUHAT y3YHAUuru O6Viiuya ruapaBiHK
MIKATaAHUW,

2. Maxannui ruApaBAMK RINKATAHH L.

Y3aHHHHT Y3YHIHTH OVHMya THAPABIMK HINKATAHHIU ¥3aH-
HUHI Y3YHJHMTHIa Ba YHWHT Fagup-Gyoypavrura xamaa oKkum-
HHHI XapakaT TapTMOMH: JamuHap €ku TypOyaeHT GyaMiIMra
GornnK. Maxannuil THApaBNHK HWKAMTAHKIN 3Ca, MacajaH,
KYBYPHHHI KE€HFaHMIM, TOpAUIIK, YHAATH XKYMpaK, KYBYpP-
HUHr OypuavwK Ba OOLIKA MAXATTMH KAPLIHIKKAap TABCH-
pyaIa naitno 6ynagu. Ynap tafinunk Oup xoiga 6yianb, y3an-
HMHT Y3yHAMIHTra GOFTHK GYamaiinn.

HykoTwiran Hanop (TYKOTHIMAH CONMMILTHPMA SHEPTH) XaM
FUOPARANK KIIKATAHHII KaGW MKKH XWA KYpHHWILIA OYnaxs.

1. V3ahHUHT y3VYHIOUTH O¥iiMya HYKOTHAFAH
Hanop (3Heprua), ¥ OKUMHWHT y3yHaury 6yifnva rua-
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paBIKHK HUIKANAHHIL HATHXKACHAA
naitno 6ynanm Ba 4, Gunan Genru-
naHanH.

2. Maxaanui Kapuww-
AHKTap TabcHpHaa HYKO-
THATAH Hapop, ¥ hf. GunaH
OeArniIaHanu.

Ty¥aAuK EyKoTHNTra Ha-
nop, WKOpHRATH HKKM OGaHana
Kypcaruaran HYKOTHAMAH Hanop-
JNAPHHMHT HAFHHANCHIA TEHF, AbHN

hf=h,+2hj- (4.1
4.1-pacm, CyloKnHK XapakaTi MaiTHAa TYAHK,

AYKOTHATAH HANOPHM Hasapuil, xaM Taxpuba ycymnaa ypra-
nunaau. bua 6y epna acocan Taxpunba yeyaum TYFpHcHIa TVXTa-
¢ Y¥Tamu3. BynwHr yuyn J1. BepHyAIH TeHIIaMacUIaH h, Hu
arugiaiiMuz {4.1- pacm)

2
(e () w

By teHmaManan KYpuHagnKH, b, HI AHUKNALL YYYH OKUM-
HHUHT 11 Ba 2—2 kecumnap opanumnam HKKaNa KecHMzary
THAPOAHHAMHEK HanopraapH DajaHAIWIHHH $149ad onaMus

Hy =% 48y g (4.3)
H,, _“"ﬁz'é‘z""'?"'zz 4.4)

by ruapoaMHamuik HanoprapHMHT dapKMHU
He —He =h, (4.5)
xucobnab unkcak, Gy ¢apk 6msra | —1 Ba 2—2 xecuMnap opa-

JHFHAATU Macogana TYAHK HYKOTUNraH HamopHU Gepaiy. Arap
KapanaéTraH ¥3aH HHwabra ara OVu0, yHAArA CYIOK/IHK Xapa-
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KATH TEKUC HArapuiaanmMa xapakart

6y1ca, AbHM v, =v,=V = Cconst Ba ; be(Bvz)-(502)

o, =0, =0, ¥ X013 TYAUK, HYKOTHATaH :r_. _____ 5
HaNOp KyWHAArW4a anuknanam (4.2- i L
o Hs
pacm) A g 7
m 2 oll®  olls
= | = L —
bfb(v +a) (v +&)‘ (4.6) 4& r

byHaan keanb YHKagHKH, HOTOPH3OH- L ’:gv
Taid ¥3aHA8 CYIOKJAHK XapakaTh TeKHC |t 7 2
narapuaaaMa 6yaca, HKKH UXTHEPHHA @
KeCUM OpanlFuaa HyKoTuiran Hamop  ° 0
1y KEeCHMAApA3TH NhesoMeTpuKk Ha-
AaHAtHK Ounad Kapanaérran dykra- 4.2-pacm.
HUHT X0AAT OanaHANHIMHHHT i{HFHH-
OHIAPHHAWHT ailPMAcHTa TEHT,

Arap ¥3ad ropusodrtan Oynaca, 7=7,=2, ¥ Xonia {4.6)
TéHrAaMa KyHuaard KYpuEuuiHy onaau (4.3- pacm)

[

@:%—T, @.7)

S’bHH MKKH KeCHM OpacHaa MyKoTHaraH Hanop (¥3aH ropu3oH-
Tan xonga 6YAud, yHAAry CYIOKAUK XAPaKaTy TEKUC WIrapu-
JakMa 6¥ca) Wy MKKHTA KECHMIArH Mbe30MeTPUK OataHINK-
11ap alKpMACKHTa TeHr. CYIOKIHK OKMMU-

HUHT XapaKaTH NAATMAA HaNMOpPHHHT » 5
HYKOMHUIN CYICKJIMKHHHT KOBYIUOK/M- ”f‘(;‘ - }‘)
TW Ba ¥3aH ASBOPJIAPUHHHT FaaMmp-Oy- 4o -.‘
aypanrura GopmkK, MabiyMKH, CYIOK- ::—;'

AUKHHHT XapaKaT TAPTHOM YHHUHT KOBY- B
WIOKAHK Xoccacura Gornux, Hlyrnai
3KaH, OJHK y3aHnapaa (4.4 pa 4.5-pac-
MJap) Ba HAMOPAW KYBYplapda CYIOK- » 3
JIMK XapaxaTy nanTiAa AYKOTHATaH Ha-
NOPHHY YpraHaéTraHna xapakaTt TapTho- {
NapMra anoxuna 3sTHoop 6epHll Kepak, 9 % 2
YYHKH HYKOTMITAH HANop acocaH i
oxopuaa aitunraniaek O. Peiinonbac
¢OHN Re Ba Y3aHHHHAT Faup-Gynypau-
rura OOFIHK,

I s
-3

R
o=
"

b K

9 =
R

W

4.3-pacm.
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T

4.4- pacm. 4.5- pacM,

4.2- §. PEAJI CYIOKJIHK OKHUMHWHHMHT HKKH XHJI XAPAKAT
TAPTUEM: JIAMHHAP BA TYPRYJIEHT XAPAKAT. O. PEHHOIBAC
COHH BA YHHHI KPUTHK MHKJIOPH

IMApaBIMK MIMKANAHKINHH Taxpubana ¥pravnlll HATIKa-
JIApH JWIYHU KYPCATAWKH, CYIOKTUK OKMMM MaiTHAa AYKOTHII-
raH Hanop (3HePrus), Ly OKHM Kaugai TaprnGaa (naMuHapMu
€KY TYPOYReHTMH) XapakaTaaHduwinra GormiK, Jlamunap xapa-
KaTla CYIOKJTHK KATHaM~-KaTaaM 6¥aub oKHO, LIy CYIOKTHE 3ap-
pavanapy 00CHO y¥TraH HYLIapHHMHT U3tapH Gup-GHpHIra HUC-
Gatad napannen 6¥nany. Jlamunap c¥3u4 NOTHH TUANTAH ONTUE-
raH 6ynn6, lamina — kariam MapHocHHY (4.6 a, 4.6 G- pac-
Mnap) aHrnatagd. Tabuarga CYIOKNMHK OKMMHHMHI JaMHHAap
XAPAKaTH, 4cOCal, ep OCTH CYIOKAMKIAADH XapakaThia, HHTHY-
Ka Kalmuutsap Hafidanap HUMIard CYIoKIHK XApaKaTHaa Ba KaTTa
KOBYLIOKJIHKKA 3Ta O¥NTaH cyOKIUKIap, MacanaH, HedTs, Ba-
3@JIUH Ba Xap xHi €rnap xapakaruna yupainn. TypOyaeHT xapa-
Kat ged, CYIOKAHK OKHMH KatlaM-KaTnaM 0yau6 okuim 6yzu-
JIHD, LY CYIOKAKK 3appavatapr Gocub yTraH HyIapHHHHAT H3-
napy Xyna Mypakka® maknna 6¥ant, oup-Gupura dagkaumd
¥panub KkeTaaurad xapakatra aiitunaiu. TypOyaeHT c¥34 NOTHH
THAMOAH OJIMHTaH 6¥1ub, turbulentus — TapTUGCH3 AeraH Mab-
HOHM bunaupaau (4.6 a, 4.6 B- pacmnap).

Tabuataard Gapua CYIOKAHUK XapaKaTH acocaH TypOyAeHT
xonataa 6ynagm. CyloKIuK OKHMHHIHT JaMHHAp Ba TYPOYAeHT
XapakaTHHH GUpHHYH MapTa pyc onumu 1. M. Mennenees 1880
iirnga aiTHO yrran. Ketfinnvanuk 1. 1. MengeneeBHHHT GHK-
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o e & B - my2un
N rapsu i { AGNUNGE)

N ,...:.-_-..-.':_—.':. Xapaxam
i P &
N “ N et oy TRRnT mapmudca {mypdsaenm)

o 4’—"'—-——]—

4.6-pacm,

puHHn HHIOAH3 $uskurn O, PeliHonbac TaxpubGana 1883 itum
tacaukaand. Q. PefiHonsac 6upHHuK 6Y1M0 1wy xapakar Tap-
THONAPHHHHT XOCCAUTAPUHH TAXPpHOana TYILYHTUpHD Gepan. Cy-
IOK/IMKHHHT XapakaT TAPTHOHHH aHUKAOBYM LIAPTHUHE (M-
3HK XapakTepHCTHKATAPHHH Hasapuil Ba TaxpuOaBHi ycyn-
JNap €paaMHAa MUA0 YHKAR.

O. Peiinoapac Taxkpubanapu. O. PeliHOAbAC CYIOKINKHHHT
XapakaT TapTuOuHY Taxpubaia VpraHK YIYH MaxXcyc Kypun-
Ma Huiab ynukkaM Ba 6y Kypwima Q. Peilinonenc KypuiaMacu
ne0 atanau (4.6a- pacm). KypunMana A. uanwra T KyByp ynaH-
raH 6¥nu6, 6y KYBYp WIHMWIATAH® fcajiraH, YHUHI OXHpHAaa
X xyMpak ypHartunrad. A HAMHIHHHT YCTHAA KMYKHHA b
WAMINYA XoRnawran, 6y uanaan M HahdvacH épgamuaa T
KYBYPHHHI KHpPMIU KHCMH OpKanu OVEK iobopHaaau, 6VéK-
HHHT CONWILITHPMA OFUPJIMTH CYBHMHT COJMUITUPMA OFHp-
Jguru Ounas 6up xui. T KyBypHMHT OXHpHaard K XyMpaKHH
oyuii Ba €énni 6uAan T KyBypAa OKHMHHMHI Xapakat v Te3-
AUTH Ba Q cYIOKAMK capdu ¥arapTvpuaaIl. DHau Taxkpubda
YTKa3ull yCcyaWra yrcak, y KyiAMgarupua: WIIagaH fcanraH
T KyBypIa xapakaT KWIaéTraH CYIOKJIHK OKHMUTa M Haiivua

* Taxpuba yrxazaérranga cYOKAMK HuMra wob0opuaaétrad 6¥€x xapa-
KATH TAWKAPHIAH KYPHHUO TYPHILH YUYH WHILA KYBYP ORMHADH.
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opKatu Ovéx wobopaiinux, By naiitaa 6Veéx T xKyeypaa xapa-
KaTMaHAeTraH CYIOKANK OKUMM MYKMOa, LUy CYOKANK GunaH
apanailMacial OKHMM 33pPPavyanapuHWHI XapakaTnaHadTraH
YH3HFHIEK ANOXHAA XapakaTiaHca (4.6 6- pacm), OyHaait xapa-
KaTt namHHap xapakar ae6 aranaan. BYEK wy cyiokauk Ounad
apanawnt, okuUM HuKRaru O6VEK 4H3IWFA K¥puHMai Ketca,
OyHaal xapakaT TypOynaenT xapakar aed atanagu (4.6 8- pacm).
Arap wHina KyBypaarn X KVMpakaM acta oucak, A4 mauw-
JAH CYIOKJIHK OKUO Yilka Gotmnaiay. T KyBypaa yHUHT KVHAA-
AAHT KecuMM OVHHYA KAHAARAND YpTava v Te3AKRK naiino 6yna-
au, 6y naitaa cys capdura Ba KYBYPHMHT KYHAAIAHT KECH-
MUIra TETHILAH A HAWWIAR CYB CATXH Y3rapMac, asHu H = const
OVnuwM Kepak. DHAn M HatdaHUHT N XVMparduu Gup 03
oucak, T xypypra OVéx ¥yTa Qolnaian Ba YHNATH CYIOKAUK
OKMMHM MYMJA MHIHYKa TYFPH SH3HKIH, aTtpodaarn CylK-
JMKITAPAAH KKOA aXpalnd Typanural OKHM YH3HFHHI XOCHN
Kunaii. byHnan kVpuHAAMKH, OVEK aTpodaari cyioKJInk1ap
OunaH apafaliMaral XoMaa Xapaxat KUnsnti. bominasuina
WIYHAAH Xaénra KenaMK3ky, Ly OVeKaan XocHa GVIrad Okum
YH3IHFK {2/ieMEeHTAp OKMM HaHiuyacM) Xynau Wy T KyBYPHHHT
HUHEA KOTHG KonraHaex tyionamu (4.6 6- pacm). ByHaait xapa-
KaT AaMMHap xapakar ne6 atananv. Arap uty Taptnona T Kysyp-
JArH CYIOKNHK WuMna 6Véxnad TarHH GUp Heya dAeMeHTap
OKHMM HalvyadapWHHW TAUIKWR 3TCAK, YRAA yhap Gynak-O¥nax
ACMERTAD OKHM HAHYacH IMakiHAa aTpodiard CYOKIHK
Maccanapu GKMAan apanaliMaciaH, ANOXUAA XaPAKaT KHAaln.
WyHpait kansd T mMina KyByplAa XaMMa CYIOKJIHK Oynak-
6¥naK Ba KaparMa-¥agar xonza Oup-6Hpu GMIaH Ba aTpod-
garu OOLIKA CYIOKAUKAAp Gunan apananiMaciaH ¥3 XOnu4a
XapakaT KWAaBepagy, yHAa OKMM YW3HFM TYFPU UM3IHKAH
wakaga o6ynud, y3yHaurn 6YAnga ¥srapmaiiou. Arap X
KYMpaKHM f#HA 03THHA OYcakK, YHAa ¢ Te3nukK Ba () cye cap-
du x¥nagau, boumanuuiaa cudar KuxatyaaH 6y xoauca xed
Varapmaiion. Ouauuraaek Oyaras oKuM Hakgacn arpodpraru
CYIOKANKIap GunaH apanauniMacaaH ¥3 XonMHya Xapakar KHia-
Bepand. AMMO 1Y XYMpPaKHH oYHNIAa AABOM 3TTHpHO Hopa-
pepcak, Gupaan xangaaup Gup sneMeHTap BaKT UuKnla 6Vsn-
raH OKUM HaluacH Kuiiuias Gowafam, HWyHIa OKHM 4H-
3UFH WAOH W3M O¥nud Konagu. DneMeHTap OKWM Haituacu
aca TeOpana Gownaiinu. by xonHca daxar dbasona nxruépuit
HYKTajary BeKTOp TE3NUTHHMHT BaKT Yruhiuu GvnaH TyxTa-
MacaaH yaraprand cabaoan p¥h Gepumy Mymkun, 1y Tea-
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nuknap oeryxtoe yara-
PHLWTAPHHUHL KyYyalu- b,
1111 HaTHXacHaa Hysaran
eMeHTap OKUM Haliva-

CH aTpodUaaTH CYIOKARK

maccacH OHnaH apajaila
OOMINARAW BA OKUM 4YH-
THKNAPH KyAa XaM KH- .
MK BAKT HYMAQ §3 wak- &4 1Py
AUHN W¥KoTHD, OyryH T :;;AL,’ L Y o
KYBYpAaru OKHMMHHHT

KYHAIANaHT KEeCHMH 4.7-pacm.

GyHnya mafaa rupaot-

4aj1ap KYpHHHWIKIA altTaHuO KeTaaurap Ba TapTHOIH Ba Tap-
TMOCH3 paBMiliaa xapakaThaHa Gowaaiinunap (4.68- pacm).
byHnaii xapakat TypOyneHT Xapakar Ae6 atanaau. Arap wy
IOKOPHAA YTKAa3SHIraH TaxXpHbaHM TecKapH HYHANHLIAA Tak-
pophacak, SbHH R X¥MpakHM (¥ TVNUK OUMATAHHIAH Keit-
HH) CeKHH-acTa GepKHTa OLLIACAK, Y XONaa TYpOYAeHT Xapa-
KAaTAaH NaMHWHAP XapakaTra yTHII TaMyHap XapaKaTdaH Typ-
OyneHT xapakaTra ¥THLIrA KAparaHaa aH4Ya KHYHK Te3TuKAa
TasMuHNadHaau. UyHnait KUAKUO «§THl 30HaCH» BYXYATA Ke-
aaan. By «¥THII 30HacKAg» TapTub XapakTepH MyCTaxKaM IMac
Ba OMpOp KYTHNMAraH OMMJI TaLCHUPHIA NaMMHAp XapakaT
TypOynentra ¥ruuy €Kn TypOyNEHT XapakaT naMMHapra yiun-
uid MyMKAH. ByHpad wyspaid xynoca kenud YUKaAUKH, ¢y-
IOKAUK OKUMBHUNE XAPAKamy naumudd EyKomunzan Hanop xapa-
Kam mapmuburune menukaapuea Gorauk 3xad. Byuaai tax-
pudanap HaTUXaTApPHHY YH3MaNa KVpcaTHll Makcaaura Kyi-
uaarn SoFAaHuIL rpathuruRy Kapad YHKaMu3 (4.7- pacMm):

Igh,=/f(lgv) (4.8)

£
}ﬁr oE -z‘gé{,
: f

“"’* fg.‘? ~Apaf 1

4.7-pacMmaa opAMHata yKura lg i, abeumncca yura lgv muk-
AOpAapHHH K¥Hub 4HKCak, qnzma,ua GHp-6apu GHAAH KECH-
IIYBYM MKKMTa TVFpH YH3HK XOCHA 6¥nani. Bynnah Tyrpu uyn-
3WKJIApHUHT TeHrAaMacKk Kyhugaruya 6ynanu

lgh =igk+migv. 4.9

by epna m = 1g8; 8 — ob Ba bc TVFPU UMIKKNADHHHT a0cuumc-
ca YKM OMnaH TawkHA 3TraH Oypuak. (4.9) reHrnamazan
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h=kom, (4.10)

Oy epaa k — ¥3aHHHUHr VIUaMAAPHHM BA CYIOKAHKHHHT Xapa-
KaT TyphaphHy udonanosuu xosgpduumedr, m — papaxa
K¥pcaTKuy4, CYWKMUK OKHMWHHHT ¥pTava Te3NIMIHHH HYKOo-
THATAH HANOP {(COTHIUTHPMA FHEPTHA)TA TABCHPHHH udona-
naiau. g h=f(lgv) rpadukaan (4.7-pacm) Kylinzaru xyno-
CaHY ONaMM3;

1} ab TVFPH 4H3MK CYIOKIHKHHHT JJaM M HAp Xapaka-
TUHHW udoganaiiau; ab TVFPH yM3UK abcuncca YKU OHNaH
8,= 45" OypuakHW TAWIKKI 3Taan. ¥ xonaa m =tgd =tgd5'= 1,0
Ta TeHT, AaMURAp Xapaxamoa Y3axnnune yayraueu yiuua h, iyxo-
MUAZGH HANOP OKLM meaueyniere Qupurniy dapaxcanu xypeam-
Kuwuea myrpu nponopyuonan, 2oHM h=»kuv", 0y epra m= |,

2} be TYFPH YHU3HFH CYIOKJUKHUHT myplysenm xapakami-
ru nonanafian; be TVFpU unsurd abcumcca Yxu Ounax o,
(6,> 45°) OypyakHM Tawikun 3TanM; (4.10) popmynana m >>1;
mypOyIeHm Xapaxamoa oxumuune YayHaueu oyviusa dvkomusean
Hanop h, v mezsuxnuKe m 0apanca Kypcamxuuyza myrpu npo-
#opuuonas, seeu f=kom, Oy epaa m = 1,75+2,0.

O.PefiHoNbA ¢ COHH Ba YHHHD KPUTHK MRKIO-
pH. Oxopuia KVpcaTHATAHUACK, CYIOKJIHKHHUHT Xapakar Tap-
THOM YHAArH OKHMHHHI Y3YHAHTH O¥iiHua HYKOTHATAH Hanop
(3Hepras)ra TabCUp STann, TaXpHOanapAan MabIyMKH, CYIOK-
JUKHHHT XapakaT TapTHOAapH CYIOKIMKHUHT (. KOBYLIOKJH-
THIa, YHHHT P 3WUHTHIa, OKUMHMHY KYHIANAHE KECHMH VK-
ya ¥pTava v Te3/MTHIA Ba Y3aHHWHI TEOMETPHK YuaMiapH |
ra OormuK. By epaa / ¥y3aHHMHT reoMeTpHK Vnuamnapu ned,
V3aHHUHT (EKH OKMMHHHT) OHpOpP XapakTepalt TEOMETPHK e~
MEHTH, MacanaH, TOWPABHH KYBYp YIYYH — YHUHT [ 1mnaMer-
DH, QUMK ¥3aH YMYH CYIOKJAMK OKHMHHMHT A YyKypauTh €KH
YHHHT R rHAPABIHK pagHycH Kalyn KMaMHraH. OKHUMHHHT xapa-
KaT TapTHOHHMW XapaKTepaoBuM, YnuaM Gupnurura sra 6yama-
CaH, TYPTTA W, p, v, [ TIAapaMeTpAaH TallKWI 3THATZH KOMII-
AeKe cOH anuknatran. Ly T¥prTa napaMeTpHHHT OHp-OHPHTa
OOFTHKTUTHAAH LYHAAI ¥1yam GupaHrura ara GyaMarad xaMaa
CYIOKJIMK XapaKaTH KOHYHHIATH DHpOp MAbHOHH TYLIYHTHPA-
AMraH OMp KOMILIEKC COH Ty3nill kepakK. ByHaad xommagkc
COH KyAuaaruva €iunagu

uf

pipe

4.1
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vy % = ¥ — KHHEMATHK KOBYILIOKTUK KO3bPULNEHTH, YHH

t-1.11) Tenrnamara K¥ficak, y XOnIa KOMIIIEKC COH KyHHIaru
KVpHHHILAA GVAaax

Y, @.12)
I0kopyraa Gaxapunran Taxpubanap ea Taxpuba yTKaszunaraH
Kypuima xamaa (4.12) komnaexc cod O. PeliHoabac ToMoHM-
ran UXTHpO atHATad. WyHuar yuys y con O, PefHoabAc COHH
seiinnaau Ba Q. Peftdonsac HoMUHMHT BUPHHYM MKKH Xapdu
Ounald GenrviaHaan

Re =

=g,

, (4.13)

Oy epaa [ ¥pHMra Kangai mMukaop oAMHraHura Kapad Re Gen-
CMrA TEeTHILNY HHAeKS K¥funann. Macanan, ! ypHura Kyeypaa
yHUHT D aHamMeTpH kalyn 2THAca

_uvl.
arap ruapaslivK paguyc R =% Kaﬁ)m ITHIICA

Re, = %{3; 4.15)
QUHK, ¥3aHAAPAZ CYBHHAT # WYKYPAHTR Kabyn 3THICa

Re, =&, (4.16)

BAa X0Ka30.

lyuu 3cnarn® yTHIO Kepakku, (pakaTt KyBypaard cylok-
JIMK OKMMH XApaKaTHHHY MHApaBauk xucodnamaa O, PeitHoabac
coHuHMHr Re Genrncuna D unaekcd KYHUIMacOaH €3WIMILH
MYMKHH

—uD
Re-—T‘

Kysypnan Goiika xap xuia yzannap yuvH Re GearucuHaa te-
THIIUTH HHAekcAap Kyitinaay. CYIOKAHKHHHT XapakaTHHH N0~
MPaBAUH FHAPABAMK CHIAHK KYBYpnapaa ¥praHuill HaTHXacu-

Aa ypHatwirad Q. PeitHonsac conunmnnr kuitmaty Re <2320
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6ynca, y X004 CYIOKAMK XapakaTH MYTIaKo JaMHHAD XapakaT
6ynagn. Ounk y3amaap yuyH aca O. Peitnonbac conu Re < 580
OVNraHoa cylKJINK OKMMHMHMHT Xapaxath fnaMuHap Oymaan.
ByHM ucOoTnaur yayd KyBYpHMHT D oHaMeTpuHM YHHHT R
THAPABANK PAAHYCH GMNaH anMalITHpcaK KHpOosa, MacanaH,

RCD = U(4R) 4 l,’.R 4 Reﬁ,

1«'

Re,=4Re,=2320, yuga Reg =4Re,=220=580. By

Re -'2320 cont O.PefinoNbACHUHT KPDHUTHK COHM
ga'raﬂanu Ba (Rey),  wapriu Gesry GunaH Gearnnaxau

vip D

v

(ReD )xp = (4]7)
Iy kpumuk xon2a Meuay OKUMHURE VPIMARA MERNUSH KPUMURK
me3auK 0e6 amaradu

v, = R (4.18)

SHry TYIIyHYa KMpUTaMH3:

1y arap Re < (Re ) = 2320 GV¥nca, x,apaxa'r RMaMHHAap
OymuLIH mapr,

2) arap Re >(ReD) = 2320 Gynca, xapakat TYpOynenT
Bynann.

IOKopyaa KENTMPHITAH MMAPOANHAMKKAHHHT ACOCHH TEHT-
AaManapM, UYHOHYH YIIYKCH3NMUK TeHrnamacu, [k, Bepuyann
TeHIIaMacH, TEKHC HATaPHAAHMA XapaKaTHMHI acocHil TeHr-
JlaMacH CYIOKAHK OKHUMMHMHT JaMliHap Ba TypOyiaeHT Xapa-
Katnapu yuyH GapoGap kynnanunasepann. AMmo, . beprynau
TEHIIAMAcHAATH ki, TYAMK HYKOTHATAH Hanop sca, NaMHHap
XapakaT YMYH 601u1<.a TypOyJACHT XapakaTr yuyH Gowka dop-
MYJTanap OpKaIH AaHUKAaHAIH, YYHKH Xap XWJ XapakaTt TapTH-
01 YYYH OKHMHHHT YpTaya TeINHICIapHHIHT papaxa Kypcar-
KMWIapu xap xuin O¥nagn. MacanaH, OKopviaa TYLIYHTAPUI-
TaHHISK, NAMHHAD XapaKaT y4yH m Japaxa kypcarkuuu ¢a-
kat 1,0 ra Tenr, apiu m=1 (4.7-pacm, ab uusux), typby-
JIEHT XapakaT yJyH Uly Japaxa kypcarkud m =175+ 20 (4.7-
pacM, be UHIHK). AMannil rmaparmukana O.PefiHonbac COHMHMAT
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1y 2320 KpUTHK KW~
MaTH acoc Aeb xabyn ! | 2
KHJIHHIaH. AMMO TaX- =

prda nailTuaa Kypun-
Mara «uacan» WapouT enesf
TYEAUpHG OepHb, b § | wll, o o Reerto
KYPHW/IMAara TaikKapH- m.L ”L. ’ B ety
Jad TapCHp 3TajMraH ——L L
OMHANAPHY MYTAAKO
Wyk kuaud, T xiMm-
PaKHH MIYHIAR 3XTH- 4.8-pacn

eTAUK OunaH o4Md

Oopcak, AbHH KYBYPAATH JJaMHHap XAPAKaTHH v, KDUTHK Te3-
Urugan Gupop (Taﬁnnu) KPHTHK v, TeITHKKA «qymﬁ» OJIHO
Gopcak, 6y epaa v, >v, . OYnamM, y Xonna PeiiHonabac coHM-
HUHT KaHOalaMp 60u1}<,a KPHTHK (Re),cp MHKAOPHMHK ONaMHK3.
by naMiHap xapakaT WYy KPHUTHK TEIIUKIAp OpaiHFUNa Myc-
TaxKaM 3Mac, YyHKH TaxpHbara TakapuaaH 6Hpop oMU Tab-
CHp 2Tca, NaMHHAp Xapakar LUy oHOaéK Gy3unub KeTHb, Typ-
OyneHT xapakatra ainaHuy MyMKHH. CyioKJIMK OKUMUHUHT
Vo TEIMATUMHH IOKOPM KPHTHK Te3MUK Oeb aTanaas pa
{v,, Dioxopn OPKANH OenArdnaHaaH. IHAN IOKOPKHIA AN THITaHIap-
HH 4.8- pacM OpKanu TYmIYHTHpaMH3. Pacmza opauHata VKM
O¥iiMua ¢ Te3NNK KyiKaraH. Arap 63 Ly opaMHaTa YKu O¥iiu-
4a MACTAAH I0KOPHIa XapakaT KHACAK, ALHH v TE3THKHH KaT-
TanALTHPHG Sopcak, ¥y XoaajlaM M Hap Xapaxar Te3NuK v;p
GynryHya naBoM 3THO, Te3NMUK v,, GYnranga TypOYNeHT
Xapakartra ¥TanM; arap OpAHHaTa ¥xki OVitnya i0KopuaaH nacTra
XapakaT KWIcaK, ShHH TedTMKHK KaMmaitwpub Oopcak, Tes-
n4K v,, 6ynraHga TypOyneHT XapaKaT 1aMHHap Xapa-
KaTra ¥rand, Oy epaa v, TE3NHK NaCTKH KPHUTHUK Te3-
AuK ned aranamM Ba (ukp)mm Ounan Genrunanann. Tezruxaap
sonaci — (v ), << (Vi Drox xypunumda Gynca, Byndaii 3ona
HOMYCMaxKam 30Ra éxu carMatiuws * sonacu 0el amaiadu. Uy
Teanuknapra Terdiind Re O, PefiHonbac coOHNapH CYIOKIHMK

i

— e Rep= k0000

~
e
=
——
==
1
|
P21 ﬂ:l;-l-‘r! A

VAR MOMOHE b GHE TIOMOHE

* «aNMalIMIL» CY¥IMHUHT MaBHOCH By — 101aga GHp apoWToa BAKT ¥TH-
WH OHAAY XaM JIAMHHAP, XaM TypOyIeHT XapakaT MaBxkya OVIHWH MYMKHH,
OyHOA# xapatH KypHAMalard YTKasHIaeTral TaKpruOaHWHT MYXMMIMIHTA,
SIBHA AHUKAHK LapaxacHra BorIHK,
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OKHMHHMHI TEINHKNAPUFA Kapad KyHWuaarnya HOMAAHAAH:
mMacanau, v, ra terminn Re cowu — nacmiu xpumux
0. Peiinoavoc conut peiinnann sa (Re, ), . opxanu dearuna-

Ham; v,, ra teruwin Re,, — wkopu kpumux O. Pefinonvde

coHu 0e6 amanadu sa ( Re,, Dogops DV1@H BEATHAAHARM. T'unpae-

AUKaja, aMarni xucob-kuTobnapaa oy v, <v <v,, Te3nuk-
Nap 30HACKIA CYIOKJIMK Xapakat TypOyneHT xapakataa 6yia-~
a1 ged Kabyn KunHHAnH,

4.1-macama. Kysypuuur auamerpi D =0,01 M, yviaa 1,0
M/C TE3NHKIA TEKHC MITapHIaHMa XapaKaT KHAaBTran CYIoK-
JUKHHMHT XapakaT TApTUOMHHW aHUKIAHT. CYIOKIHKHUHT Xapo-
patn T°C = 20°C,

A. Cyroxaux oxuMury#z Xapakam mapmuduni aHuKaaimus.

1. KyBypaa cyB XapakaT KJIENTH (YHHHE KHHEMaTHK KOBY-
wokank koadpdunuernte v = 1,01 - 1078 m¥/¢c, 1.2-xaasanra
KApAaHT)

_ D _ 1040 -
RGD— " W 10000 = 2320,

OyHIaH K¥PHHAAMKH, CYIOKJIHK OKHUMWHHHT XapaKaT TapTHOU
— mypéyaenm.

2. KyBypaa ra3cHMOH CYIOKJIHK XapakaT KWUINTH
(YHWHI KMHEMAaTUK KOBYILLOKJMK Ko3(xpHuMeHtH v =15 107

M*/c)

Re, = L0000 - 670 < 2320,
15 10

By xonaToa ra3cHMOH CYIOKAHK XapPaKATHHNHT TapTHOH — 2a-
MUHAP.

3. Kyeypha He ¢ Tb XapakaT KWIANTH {YHUHT KHHEMaTHK
KOBYLIOKIHK Koa(duiinedTn v = 80 - 107¢ m%/¢)

Re, = ;3']"6‘_’; =125 « 2320,

Oy wWapouTaa 3ca CYIOXIHK ommnunﬂr Xapakar TapTibM —
MYTNAKO AdMUHAP.
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5. Crionaur oKuMURLHE KPUmMUK metue, v,, HH, S’BHH OUp
mapmubdan uxkunau mapmubea ymuwdazy 4ecapa meaueu v,
nu anuraatmu: (10Kopuaa Gepunrad waptiapra OMHOaH).

1.CvyB yuyH

v = (Rep),, 4 = 2320520 '0 = 0,232 m/c.
2.Ta3 yuyn

, = 232015005 < 3,48 e

3 HedTeyuyn

G
= 2320—0{% =18,56 m/c.

byHoan KYpuHHO TYpHOAMKH, OMP X301 WAPOHTIA Xap XHA
CYIOKAUKIAp Y¥3MHU Xap XWJ TyTap 3KaH. by amanuérna, rna-
POTEXHHMK Ba OolIKa HHWOOTRAP (KYBYp, KaHan sa GolIKa-
Aap) HK THAPABAMK XUCODIalULIa KaTTa axaMuaTra sra.

4.3- §. CYIOKJINK OKHMHWHHHRHI BAPKAPOP TEKHUC
HITAPHIIAHMA XAPAKATHHHHT ACOCHIA TEHTVIAMACH

IOkopHaa KypcaTRAraHUISK pean CYKIHKIAPHHHL Xapa-
KATH NailThaa HIKANAHHLL Ky4H TTaitgo Gynagn. CyIoKINK Xapa-
KaTuia Wy MOKUIAHHLI Ky4yd KaHda kyn 6ynca, ykotunarad
HAROp hj WYHYa KN 6¥naau. CyOKANKIATH ULLIKATAHKRLT Ky4H
Ounan HYKOTWAraH Hafnop OpPacHAd MABLayMm OOFTaHMIL MaB-
xya. By DoFmaHuiIHK BapKapop TEKMC MNTApPHAAHMA XapaKaT
YUYH CYIOK/IMK CKMMHHHHT TEKHC UATapUAaHMa Xapa-
KATHHHHT acOCHW TeHrnamacu aeb atananu. Kyin-
O3 By TeHTIaMaHH Kapab yMkaMmus.

By epaa OKMMHMHT Y3yHaurd O¥iivya HYKOTWITaH Hanop
(dHeprhg) OMNaH CYIOKAHK OKHMM XapakaTH MaiTwaa Xocun
Ginaayran. HUWKANAHKLL KYYH opacriaard GOEMAaHMIE TeHriaMa-
CHHH KenTHpHO yukapaMu3. ByHUHT YIYH KYBYPIAATH CYiOKJIHK
OKUMMHMHT HaMopid XapakaTWHH Kapa® 4HKamu3 (4.9-pacm).
KyByp (AMaMerpyHKHI) MapKaliiaH OKMM HyHaiuluM GyHHua
§ yxunM GenrvnaiiMus, Cyloknvk okuMu Ovitmda 1—1 pa 22
KeCHMIAPHHK oMb, yaap opanurudn [ Ounan Gennwiaiimus. Cy-
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4.9-pacu.

IOKJIMK OKMMH XapaKaTH TEKHC WIrapyuiaaHMa O¥AraHH yuyH MKKH
KeCUM ¥PTACHAA NMbe3OMETPUK YHIHK TYFPH YH3HK, O¥IuG, yHUHT
nacafiMiin AA HK, YIYHAUK / ra HUCOaTH AYKOTHWIraH Hanop 4,
HH OepanH, CyioKIHK OKUIMAHKHT [—1 Ba 2—2 KeCHMAAP opau-
Fdaard OGYnmarura TapCHp 3TYRYH 0apya TallkKW KYy4lapHH aHHK-
nad yukamu3s, LyHIaH KelnH, CYiOKIMK OKHMHHHHI XapaKaTH,
GapKapop TEKHC MArapuaaHMa OVIraHJIHTHHH Hazapaa TYTraH
XO/NIa, VHIA TALCHP STYBUH KyunapH# 5 VKHra, NpoeKUHLTApH-
HHHT HWFHHAMCHHH Hora TeHr Aed onamu3. [Hynnai kb te-
KMC WATApHNAaHMA XAPAKAaTHHHT aCOCHH TEHINAMACHHH QJIaMH3.

Houpapuit Kyeypaa / opalWFiIa CYIOKJIHK OKMMHHWHT Té-
KHC HATApPHAAHMA XapakaTHHH Kapal uukamm3s (4.9-pacm),
GYHMHI yuyH KyiMAary Waptny GenruaapHd KaGym KHTaMu3:
D) — KyBYPHHHT BHAMETPH; 00 — OKMMHHHT K¥HIANAHT KeCH-
MH KD3ACHHHHT MAIOHH; v — OKMMHMRI KYHIANAHT KECHMH-
Hard yprava Te3AHK; ¥ — XYJUIAHraH [epHMETPHHAHT Y3YHIM-
ry; R — ruapaBninK paguye; 1, — OKMMHUHI KYBYp AEBOpH
OGWnaH MIWKATAHMAH 1038CHBHAHT OUPHUK MALmOHMIra TYFpH
KeJitaH Kywianul, 7, — wy oKuM O¥aaruzard yMyMHi 103ara
TYFPH KearaH KYBYPHHHI X¥/ANAHraH nepuMeTpH OVitHda Wi-
KaTaHHUI KyYH; A, — OKUMHMHT Y3YHAHrH O¥finya HYKOTHA-
raH Hanop; B — KyBYpHHHT (VKW G¥iinua) ropu3oH-
Tal TeKUCAUXKAa HHcOaTaH Oypuaru.

1. OKMMHUHT axpaTWirad 6ynarura, fhHH OKMMHHHT 1—1
Ba 2—2 KecHMap OpacHAart CYKKIHK XaXMHIa TaAbCHp KHAYB-
YH KyuIap:
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4} KApanaeTraH CYIOKAHK OKUMHHHHT 1—1 Ba 2—2 KecuM-
iKY OPAAHFHIATH OYTarHHUHT OFMPIHK KYYH

G=ywl 4.19)

VEIMHT S ¥KUra mpoekLHscH
G,=yw Isinf, (4.20)
4.9-pacMaaru 4Yu3MaaaH
[sinfp = z,—z, (4.21)
(4.21) Tenrnamann (4.20) Tentaamara K¥icak
G, =y0(3—2,); (4.22)

6) CYIOKIHK OKMMHHUHD 1—1 Ba 2—2 KYHIaNaHT KECHMAS-
pugard DoCHM Ky4iapu

P=pw,; P=puw,, .(4'23)

Gy epna p, Ba p, — OKMMHHUHT 1—] Ba 2—2 KyHIANaHT KECUM-
JIAPHHHHT OFHPIMK MapKasura KYHWiraH ruapoaMHaMuk 6o-
CHMJIAP; © = 0, = o) — OKUMHHHT |—1 Ba 2—2 KYHmanaHr Ke-
CHMAAPHHHHT MAIIOHU; OKUMHHHT Y3YHAKUIN OYHHYA KYBYP-
HHHF ZHAMeTpPH ¥3rapMac OVnradd yyyH [ = const Ba KyByp-
JATH XapakKaT TeKHC UnrapdnanMa OYynras Xonaa YHUHT HXTH-
EpMit KYHAATAHT KECUMHM MAHIOHHHHHT 103aCH ¥3rapMac, sibHH
® = const 6¥naan. by KywiapHuMHY § YKMra mpoeKuHsacH fig
Ba Py

B) TAWKM MwKanapuw Xyud — 7. By KYBYpHUHI HYKM
AeBOPH TOMOHKIAH OKMMHHMHI CHPTKH lo3acHra Huc6artaH
KViHATay WINKANaHWII Kyuyd, Y OKUMra Kaplud MyHanras,
YHUHT § VKMra npoekUuMsicH yarapmac 6ynamu.

ByHIaH TallKapH AHa HYKH HLIKAJAHHII KyYH Maexya. By
Kyunap K¥anok, 6up-OMpHra TeHr Ba KapamMa-Kapluy iyHan-
ran O¥ACaHH YuyH YAAPHUHT AHFHHAUCH HOATA TEHT

E7=0. (4.24)

2. Bapua KyunapHUHT § VKMra npoeKumsiapd AHFMKAKCH
HOJITA TEHT:
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Gs"'Pls +(—P25)+(_?E’.s)=0' (4.25)

(4.25) Tenrmamara (4.22) tenrnaMa Ba (4.23) TeHrnamanau
KHiMaTAapUHA KeaTupud kyicak

Yw(y -}t -po, =T, =0. (4.26)

(4.26) Hu Yy ra Oyaub uymKcak, WYHUHTIEK ® =®,=® HH
Hazapaa TyTcakK

(z.—z2)+%&—%:0 (4.27)
EKH
: T,
R leRE e

4.9-pacMpaH KypuHagMKH, (4.28) TCHIMaMAHWHT van TOMOHH
OKHUMHHHI Y3YHAMIH O¥iinya A, HYKOTHATAH HATOPra TeHr

(z, + %)—(zz + %) = h. (4.29)

HlyHpaait axaH, (4.28) TeHrmaMaHHHT YHI TOMOHH XaM OKHAM-
HHHT Y3YHJIMTH OViiHYa MYKOTHATAH Hanopra TeHT Oynanm

By=to (4.30)

Oy epaa T, — ymymuii (KyBYPHHMHT TVIMK RepHMETpH O¥iiu-
Yya) MIIKANAHHIL KY4H

?—I'J :xltﬂs (4‘31)

OyHma 1, — KYBYPHMHT HYKH JeBOpHiard ypraua ypHHMA
Kyvynanui. (4.31) tenrnamanu (4.30) Tenrnamara kKyiicak

e

[B @3)

h = Y

g|

EXH
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TR, (4.33)
Oy epra

by (4.34)

o RJ. (4.35)

{4.35) TenrnamMa cy10KJIHK OKHMH Gapkapop mexuc ui2apuian-
MA xapakamurune acocutl meneaamacy de amasadu. (4.32) Ekn
{4.35) Tenrnamanap (4.34) TeHrnaMaHKM Ha3apaa TYTraH xonaa,
CYIKIHK OKUMHUHHHYT TEKHC WATapHAaHMa Xapakaty nafriaa
HYKH Ba TallKW HIUIKANAHHLI Ky4JapuHMHT OQXKapraH WM
TABCHPHAA WYKOTHATAH HantopHy udonanaitau. (4.35) TeHrna-
MaHH KyAMIaruya €3ui MyMKHH:

{% =gRJ, (4.36)

Oy epaa gRJ vHWHT ¥n4oB OMPAHIH MKKUHYM AApaxaiu Ted-

AHKRUHT ¥140B SUpAMrira TeHr. TnapoanHaMMKana JgRJ AH-

HAMHWK Te3JHK Aeb atayagd (MW KAaAaHUW Te3AH-
ru ped xam atananu) Ba v, O6unan GenrMnaHanu

v, = JgRJ = J-:)E (4.37)

4.4-§. JAMMHAP XAPAKATIATH OKHMHHHT KYHJIANAHT
KECMMM MANJAOHHA BYIMYA HYKTANAPIATH
VPTANAINTHPUITAH TEIJNKJAPHUHI TAKCUMJIAHUIIH

BYHMHT yyyH AoMpaBuil KyBypAard HamoOpIM XApakaTHW
kapal yuxamns (4.10-pacm). MabayMKH, OKMM XapakaTu ja-
MHUHAp OyiTaHaa CYIOKAHK 3appadaitapy OUp-OUpUTra mapai-
JIeJE XOJIaTAA XAPAKaT Kuaaau. KyBYDHMHT paauycu r Gynca,
Kysyp VKnAaH y opanukaa xoinawrad M nxtHépuil HyKrana-
I'H # TE3NUKHH AaHHKIaiMu3. ByHHHE yuyH M HyKTa opkaiu
PAAUYCH y Ta TEHT OYATAH AOHPABUI CaTX SICAHMH3.

1. Texuc wirapiianMa Xapakat TeHrnaMacu (4.35) ra aco-
CaH paguycH )y ra TeHr OVAraH KyBYpOATH CYIOKJIHUK OKHMM
yuyH (4.36) gaH KydHoarv TEHTAAMAHKW E3aMK3:
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o) Ryfip s Ji Dvex wina

4.10- pacm.
Oyuaa
. 2
R’:L;;=—j%=%‘ (4'39)

2. He10TOH KOHYHHIra acoCcaH WIKATaHH KyYH
= —ypl¥
TEVR (4.40)

By epma maHdmuii Senru KyBYpHHHT YKHIAH AeBOpraya Tes-
JUKHUHT KaMaliu®b GopmunHu Gunaupagd (éKH KywnaHH-
HHHT KynainlG GopuuiHHH k¥pcatanH). (4.40) TeHrnamMaHu
(4.38) TeHrnaMara K¥iHo, yHM MHTerpannad uMKKaHOAH Ke-
WHH NaMUHAp XapakaTHUHT AB kecummarn {(4.10a-pacum) Tes-
JUKTAPHHUHT TAKCHMIAHHILN 3MIOPACH TeHTAAMAacHHH Ona-
MH3

L1(r - y?). (4.41)

{4.41) dopmynagan xypuHanuku, ACB 4M3UFH OKHMHUHI
KYHAATAHT KeCMMH OVIHYA HYKTANApIarH YpTanallTHPHITAH
Te3NMUKNAPHHHT TAaKCHMJIaHULL STIOpacH napabona KOHYHH
G¥itnua 6axapunap sKaH. Arap y = 0 ae6 oncak, y xonaa (4.41)
TeHTnaMajarM Te3IHK 9HT KaTTa KMAMarra sra 6ynaon

180 (4.42)

urnax
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(1.42) dopmMynagaH KYpPHHAAMKK, &, T€3MK KYBYP YKMIa
Avinaurrad 6¥naan. JlamMuHap xapaxkataa Te3aTHKHHHE OKMM-
HNHHE KYHALTAHT KecHMU OVHHYE TAKCUMAAHMLL 3MIOPacH yIyH
o, = 1,33 Ba o =~ 2 gublimartnapra sra 6ynann. (4.40) tedrna-
MiDIAH T YPHHMA KYMIAHHL OKMMHHHI KYHIANAHT KeCHMMU-
HIHT paanycH 6¥iiHua TVFpH YM3nK KOHYRH OViiNda TaKcHM-
naHaau (4.10a-pacM). T HHHT KHIMATH KYBYPHHUHT YKnaat = 0
fiynann, YHHHT 3HT KaTTa KMAMaTH T JAEBOPra Xyaa AKHH
Koitpa O¥naan. [HapaBnvMKaga acsopra siKMH XXoiaaru Kyvna-
umur t, 6enru 6unan ubogananamm, y t,=1_ 6ynaan. Qung
Y30HAZD YYYH XaM WY YCYJIHH Kyrall MyMKHH, 2bHK (4.41)
TEHr1aMaHH onMi MyMKMH. OQuHK ¥3aHAa XaM, OKHMHMHT
KVHIATAHr KECHMH 103acH MaiaoHu O¥iKuya HyKTanapaaru
VPTaNalITHPHATAH TENMKIAPHHHE TAKCHMAAHHILU XaM napa-
Gona KoHyYHUTa OViicyHanu:

=X -y =2 -

amMMo OyHAA TE3NMKHHHT 3HT KaTTa KHAMaTH & CYB Carxuaa
oynagu (4.106-pacM), SBHW ¥ = h, ¥ X0n4a

Uy =2 (4.44)

4.5-§. CYIOKJIHK OKUMHHKRHI JAMMHAP XAPAKATH
MAATHAA Y3AHHUHE Y3IVHAUTH BEVIHYA HYKOTHIATAH
HAIOP

Cywokmukunar capdunn anugaaw. 4.10-pacMra acocax,
KYBYpAA XapakaT KWIAETraH CYIOKJUK OKMMWHHHT caphuHU
TONAMHU3. BYHHHT YJUyH KYHOAIAHT KECHMHUHT paauycH y OyaraH
aneMeHTap do MaHAOHMAAH YTaéTraH 37CMEHTAp CYIOKAHK
capdn 4Q HM aHMKAAHMH3

d0 =u dw; (4.45)
Oy epaa
dw =2y dy.

(4.41) reurnamanu (4.43) TeurnamMara K¥yicak
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dQ =18J(7 -y yamydy. (4.46)

(4.46) TeHrnaMany OKHMHHHI KVHIANAHT KECHMH I03aCH Maii-
OOHM O¥iH4a WHTerpannad KyYHHAACHHH ONaMM3

yer

4

O(rz_yz)ydy=%—“g;.fr :ng‘f“]”$ (44?)

_né&
0=3/

L

s

EKH
Q= AJD*, (4.48)

Oy epna A — CYIOKBUKHUHE TYpUra OOFAHK KO3DPULUMEHT

A=2 L (4.49)

CYIOKJIUK OKWMUWHHHI KYHIANAHT KECHMH H033CH MailaoHH
6Viinua (y3nyKCH3NUK TeHFAaMacugaH) ypravya Te3AUTUHM
AHHUKIAIMH3

128 » 32 , (4.50}
OyHaa !
J=h (4.51)
(4.5 (4.50)ra xyiicax:
v=L&4 p, (4.52)

(4.52) uu h, ra pucbaran eucak, X. Hyaseiin dopmynacu ke-
nud yukaau
h =32

;%u (4.53)

oy =

(4.48) dopmyna XK. ]'lyaseﬁnm-mr Hasapuit hopMynacu 6¥nuo,
1840 Anaaa ninab YHKUITaH.
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(4.53) dhopmyaa oKHM XapakartH JamuHap 6¥araHoa ynia-
111 iYKOTHATAH Hamop (3Hepris)Hu xMcobnail dopmynacu. by
(4.53) dopMynagan KYpHHRAMKH, JaMBHap XapakaT YJVH
NYKOTHATAH HAMop;

. CYIOKNHKHHHT (PHU3HK Xoccanapura SOFIHK; v, p, V.

2. OKMMHUHT G M p M H Y M Japaxanu ¥praua Te3AUrura TYFpU
(IPONOpUHOHAR

h..

U,

3. V3aH Ty6H Ba AEBOPHHHUHT FaAUP-GYIYPAMIHra GOFMUK,
IMac.

4. (4.533) dopMyna aMania KyHHMIarM KYpHHMLLTA KeATH-
py6 K¥nIaHWAAAH

— ¥o_u = V;UZIJ_. 4 v { v
&’-32 ){—32‘9032]_6 N ETE (4_54)

h=hyLi. (4.55)

by epna A, —ruapasnuk MkanaHnw ko>@duuuedt dakar
JOHPABHI KYBYPAATY CYIOKJIUK XapakKaTH NaMuHap Gynranuaa
Kyfinaard ¢opMynanad ¢oiaanasai MyMKUH

_ b4 _ 64
o =845 = By~ Rep - (4.56)

(4.56) tenrnamaparn ysrapmac 64 coHM (akaT OOHpaBHIl
WAKNAArH y3annap (MacalaH, HaMOpPAM KYBYP) YMYH OJIHH-
raH 6¥nu46, G0LIKA UIAKNAATH Y3aHIap YUYH ¥3rapaaM Ba 6ollka
y3rapMac KMAMartra TeHr 6¥nagu. bynaa A — rMApaBAMK HILK-
ananni Ko3dpduument: A =f(Re), Re, — O. PefiHonbac conm.
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4.11-pacm.

4.6-§. TYPBYJIEHT XAPAKATHH XMCOBJIAIl MOAENH.
TYPEYAEHT XAPAKATIAIM OKMM KVHIANAHI KECHMHHUHT
MARJOHHM BYHHUYA HYKTATAPAATH YPTAIAINTHPUATAH
TEIIHKJIAPHHHT TAKCHMJIAHHIIIH

TypOyaeHT XapakaTHarH OKHMHHHI KYVHAARAHI KECHMH
103aCH MailaoHHU OViinya HyKTalapaari YpTataliTHpMITaH Te3-
JMKAAPHMHT TAKCHMAAHHLIM TAMMHAP XapakaTAaruaaH KarTta
dapk Kwiaam. TypGyneHT xapakataark OKMMia HyKrajnapaaru
Te3NMHKAAD MUKIOPH Ba iyHanuiuM O¥iiMya noumo y3rapub
TypamH, 6y X0/ Kanaadavp GMPOH BaKT MYMAA TESNUKHHHT
YpTanalITHpUIrad MUKA0pH aTpodmaa pyii 6epaan, By xomuca
TE3NHKHHHT IyAbCAUMSICH 1e6 aTanaau.

Dazodazu Gepusearn HyKmada Gupon 6up Kucka eaxm uiuoa
xXapakamoazu CYIOKAUK 3aPPaAMACURUN2 U, XAKUKUL mesaueu
Oup 3ymoazy maxairauli mezaux éxu axmyan mezauk e ama-
Aadu. by u_ mezsux xam muxdopu, xam UyHasuwy Gyiuva
Vieapadu (4a.ll-pacm)‘

4.12a- pacmaary 1—1 KVHIANAHT KECHM YW3MacHaa A HYK-
TAaCHHRM Ba dw aneMeHTap MafiaoH9acuHN Genrnnad A HyKracH
OPKAJIH YTASTraH akTyal Te3NMHKAAPHH Kapad umkamus (4.11-
pacMra KapaHr). 4 HyKTacHaa 4Ax pa Ay ykaap opKany u Teanux

BEKTOPHHMHI TalUKWI 3TYBYWIAPHHH Y, Ba Y Gunad noo-

JanaiMus.
1. u, aktyan Te3nuKHH Ax YKH OYMHYA TAWIKHI 3TYBYHCH

U, KyHHMAATHYA XapaKTEPAAHAIMN:
a) y Xap IOMM VarapMac HYHaiMwiga Oyaanu;
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- Hpm T an
, () 1381
w

'_mﬁ m‘t‘ %i;\ 0y

o\
\J!f; é. & | 55
I |
Ji] Jl_!! ! 7
" 2 N iz ! {1
4,12-pacm.

6) BaKT YTULIM OWIaH YHUHT MHKIOPH V3rapyBuaH Gyna-
AH.

byHaan Gy€H Oy TAWKKWA 3TyBUMNAD ¥, Ba U, HH TETHIL-
JIMYA: 20pU30HMAN 6a 6epmuKai TAWKWA ITYBYMNap aed 10pH-
THRaAH. Bakr ¥THiun OunaH azonars A HyKrafja H, HHHT
y3rapuliMHyu YpraHamus. 4.12a-pacmna A HYKTaard ¢, akTyan
TCINMKHUHT TOPH3OHTAN TALIKMIL STYBUMCH ¥, KYPCATUNraH.

4.12G- pacMaa 3ca Wy aKTyan Te3AHKHHUHT TOPU3OHTAN Tall-
KHJ STYBYHCHHHHF NYJIbCANUSACH TpadHrd KEATUPUITaH. AK-
Tval TE3MHKHUHT BEPTHKAN TALIKMA 3TYBYUCHHUHT OYALCa-
uusicHd rpacpurd 4.13-pacMIa KenTHpPHATaH.

AKTYyaJl Te3NUKHUHT NyjibCalHsacy TabHaTaa kyn yupaiiam,
MacanaH, OYHK V3aHjaap TyGuaarn $CHMIHKNAPHHUHET MYypaK-
kab TeGpaHMa XapaKaTaapH Te3aHK MylbCAUHACH HaTHKacHIa
xocua 6ynaan; [Tiro Halwackaar® cyB CaTXHRHMHI TeBpaHH-
LLIH; Mbe30MEeTPapAari CyB CATXHHAHHT TeOpaHHIIN Ba XOKa-
30; Oy HafiyanapaarM CcyB caTXJapHHMHT 6Up KyTapunud —
GUp TywuS TYPHMILM XaM TE3MMK TYIbCALMIACH HaTHXanapu
XHcobnaHany.

4.7-§. VPTANAIHTHPHATAH MAXATLTMA TEZTHK. TAMUHAP
XAPAKAT KATJAMYACH. F’HAPABIUK CHILIMK
BA FAAMP-BYAYP ¥3AH JEBOPH

Vpraramrapuaran Maxaamii Teanux. 4.126- pacmaa 4 HyK-
TACHHU ONMG, V30K ! BaKT WIMAA YHIATH U, Te3INUK MUKIO-
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PHHY YPTANALUTHPAMME: YHHHT YUYH U, TE3NMK NYJbCALUARCH
rpadurnia (4.126-pacm} AB TYFpH TOPHU30OHTAN YHM3IHK, ¥TKA3A-
Mu3. YHaa TYrpu TYpTéypuakan ABCD maiinon (2, ) Ba Tes-
JIMK NyAbCAUMACH rpadurnaa srpu YM3HK GHIaH derapanaH-

raH A'B’'CD 1wakann MaiaoH ( Q ,p.cp ) Xocun 6ynagu. By Maii-
AOHIAp ¥3apo TEHT, SbHH

Q per™ Liwen: (4.57)

Y xonma f BakT mumMaa wy A HyKTagary ypTaJaliTHPHATaH
FOPU30OHTAN TAILKHA 3TYBYM TEXHK 4, HU; XYM 11y ycyiaa

!, BAKT Y4yH ¥, HHU; f, YIYH & Ba X0Ka30[iapHH ONaMH3. By

OJIraH TE3RUKIAPUMMS i, , I, U;, ... Qasonune Gupop bepuszan

HyKmacuda saxm Ymit CUtan YpmatGuimupuiean Maxaaniis
meznux 0e6 amanadu. 1y Tapuka GolliKa HyKTanap yayH, ma-
canaH, B Hykracw yuyH (4.11-pacMra Kapanr) ¥pranaiuTH-
PUATAH MaxaTUTRIT TEIMKIApHH ONTHIL MYMKHH. A2ap wy ypma-
AQUIMUPHAZAH MAXAATUT ME3TUKAap, Bupop-OUp HYKmd VYyH 6axm
ymuwu Ouaar yzapmac 6yaca, Gynoail xapaxam daprapop xapa-
xam de6 amaaadu (4.126- pacMra Kapaur), y xonga

W =M =i = =0, =const (BaKT yTvum 6unar). (4.58)

Aeap wy ypmasauwmupusean maxasauii mezauraap, oupop-tup
HYKEmMa YYVH eaxm ymutiy Ouian Vizapyevar 6yaca (Xam MUKIO-
pU, XaM ByHanuuin O¥inaa) Gysdal xapaxam Gexapop xapa-
xam def amanadu, ¥ Xonaa

i # i, # 4 # . (BaKT YTHILK GHNAH). (4.59)

Arap 4.126- pacMaa KYpCaTMAraHMASK, BAKT YTHILH OMIaH HYK-
Tagard Te3NUKAAPHUHT V3rapHiuuHH Tpadukna u =f(1) neb
OJICaK, ¥ Xonaa Gepuaran HykKraaa YpTalaiUTMPMArad Maxan-
AMR TE3NHUKHHHI aHATMTHK KYPHHMILY KyliHaarnda €3umany:

@=+|ud, (4.60)

© oy
=
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(o),
i (), - 112}
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fiy o=l
uy T Uy

1N {ityd, N / A\
et o f /w ¥ il @® ®
i S\

_ (w) =1,
Lt
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gt Kefeg &1 gwnn Yaaw

N (4.65)

JlaMunap xapakaT KaTaaMiack. CYIOKJIUK OKHMUHUHT Typ-
OyAeHT XApaKaTH MaliTHAA CYIOKAHKHHHT ¥3aH TYOH (aeBopH)
OHAaH yuypalirad xohuaa (aeeop kaHaal 6¥IMIMHAAH — CHIT-
JIMK, €KH FAIMP-CYAYPIUTHIAH KATBH Ha3ap) Xyda XaM 10TKa
JaMHHApP XapakaT KaTlaM4yacu Xocun 6¥nagu. By xathamyuama
YHMHT KalMHJIUTH O¥iiM4a Te3NUKIApPHHUHE TaKCHMAaHMIIK
TYFpY YH3UK KOHYHMra OVHicyHagu. by xaTnamua 4.14-pacMaa
KeATHPHATaH.

By epaa & — naMMnap xapakat KaTJJaMYaCHHHHT KAJTHHIH -
FH, YHHHT YI4aMH MM.AaH XaM KHYHK §ynann. Maskyp Kat-
namyank J1. Tipanarie uxtape 3Trad. by 6unan tabuaTHUHT
siHa GUP KOHYHH Kawd 2THAraH, SpHM ruapaenukaia Typby-
JIEHT OKHMHHHHI KYHIATAHT KECHMMH O3ACHHHMHF MaiIOHH
OViinYa HYKTIApAark VpranallTHPHAraH Te3THKNAPHHHT TaK-
CUMNAHHUIN COXACHAA HIY TaliTravya MabiayM OynMaraH sHru-
JIMK sIpatid. By SHTHAKK rulpo- Ba a3pOAHHAMUKALA YIKaH
axaMHATTa ITa.

Tnapasink cHHE Ba FATMp-0yayp ¥3au AeBopH. 4.15-pacm-
A3aH KYPHHUEG TypHOIMKM,

§>A, (4.66)

Oy xonma y3aH AeBOPH THAPABJIMK CHAAUK O¥magu
(4.15a-pacm). Arap

<A (4.67)

6ynaca, ¥3aH AeBOpM FagMp-OyLyp XucobGnaHadu
(4.156-pacMm). By epna A — ¥3an nesopu Fagup-Gyaypauri-
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Oy epaa v, =gRJ — mmHaMuk Te3nux, Gowkaua

KHAMO afiTraHga, ypHHMa HWKAaAaHHIL Te3JIHTIH
= [T . . K “

v, =% X7 — KapMaHHuMT yHupepcan ysrapmac

ko3pduruumentn. Kapmannuur taxpubacu G¥itnya x =

0,36—0,435; J1. INpanarab taxpuback G¥iiiva k = 0,435; oxupru
H3JaHY LAapra Kaparadaa, macanan: I. A, I'Yp:KHeHKO TaxpH-
Gacu Gyiinua x =0,440; A. 10. ¥Mapos Taxpubacu 6¥iMua
k = 0,46; U. Huxypanse Taxpudacu 6¥itnva k =0,40; I'. B, XKe-
JAe3HHKOB TaxXpuoacH 6¥inya k =0,54 pa xokaszo. O. A. 1lese-
neB TaxpumbacH O¥Huua 3ca, K ¥3rapysuaH 6¥aub, Macana,
KYBYPDHHHT AMAMETPHTa BOFIHK

0,337

K="5% - _ (4.69)
2.J1. Tpanarak Ba M. Huxkypanze opMynacu
(r=-»,
o= H 3 g———+3,5, (4.70)

Oy epia r — KYBYPHUHT PaaMycH, y — KYBYPHHHT VKHAAH

e s " T
Te3NHK YIyaHaéTraH HyKraraya G¥nran macoga; v = FU —

MYXuUM Oenru, Gapkapop TEKMC WirapuiaHMa Xapakar-
HWHI aCOCHII TCHIIaMackAaH KyiHKnaaruya OMdHaIH:

ro:"’_;=RJ; 4.7

v, =3 = &R/, @.72)

6) Faaup-0yayp ZeBOp Y4VH
1. JI. Opanaras GopMynacH

L =5751g 5 + A, @.73)

*} MNeapabnuka paHnna Kapmad ko3dpuineHTH KaX0oH MHKBECHA FOHOH
andaBuTna Kanna xapgu Gunad WdogaradraH, TAPCTMKAd YHHHT ¥pHUTA
KHPUA andaBHTHRACK K (XKMYKK «Ka»)} XapdM MWNATUAFAH, YYHKH KOMOk-
10TEPJA WYHIAR KaOyl KWIHHTAH.
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v A — FAamMp-OVAYPAHKHUHT YpTada reoOMeTpHK DaslaHI-
. A —¥3aH TyOM FAZRP-OyAYPAUTMHUHT MEKPO- Ba MaK-
PONGIKAHFA GOFNHK, KOMPPHIHMEHT (MUKPOIIAKIH Faaup-6y-
nyp ¥an yuyn A =8.5).

L A, . Anstiuyn popMmynacH

Igr
VI B, ) P 2
Minax [0,9?5+1,35:I’ (4.74)

by ¢pAA ¥ — KYBYPHHHT ¥KURAH TO TEIMHK # ¥14aHAETTaH HyKTa-
(a1 OYaraH opanuk; r — KYBYPHMHI PAMYCH, U, — TE3NHK-
1T 3HT KaTTa (MakcHMan) MHKIOPH, ¥ KyBYP YKUIA XKoitnam-
van O¥fmaaM; A — rHApaBRMK HIDKANAHMIT KO3 pUHUEHTH.

b.lapaxa KypcaTKH4y GYHKUHACH KYPpHHH-
IMUAS OAMHTAH TEe3JHKAAPHUHI TaKCUMIAHHIL
fhopMynamapmu, ynapraH:

a) rMApaBAMK CH AN KK JEBOp YYYH

[. Kapman dopmynacu (1921 ii.)

W=y, (1 - l)“ , 475)

Oy epla r — KyBYPHHUHT PaiMycH; ¥ — KYBYp YKWAaH TO Te3-

JUK VivaHaéTraH HyKraraya 6ynaraH macoda; # — Japaxa

kypcatkuun, y Q. Pefinonbac conura 6ornnkK,. A, J. Anstiuyn

lapaxa KypcaTKuiu wn HH

L -0,904% (4.76)
ne6 kabyn Kunras.

Ounk, 3aHNap YayH TE3NMHK TeHIIAMACHMHMHT YMYMHI K¥pH-
HULUW Kyinaariya:

o %lg(ff), 4.77)
EKH
=t — 2 g(2). 4.78)
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2. A. M. Jlatnurenkos ¢opmynacu
-

U=u,, (%)ﬁ , 4.79

# — Aapaxa kypeatkuud, yau . B. XKeneznakos dopmynacu-

AaH aHWEKAaawl MyMKHH

_Gf 2Je |
m= Jg(\/‘g_‘_cb +0330)y (4.80)

Gynga C, — seprukanaaru A. Ulesu xosdphuuneHTh.
0) Faaup-0yayp HdeBOp YYyH
3. A KJ. ¥mapos dopMynacy, MUKpO- Ba MAKpOLIAKINH
FAIUP-DYAYPAHKIAP YUVH
" :(

umax

)i, @81

Eo

1

OyHua . =m — napaxa KYpCaTKHWH, Y TWADABAWK MilKaIa-

HU KO3(PPHUHEHTU A ra GOFIMK,
/)

(4.82) tenrnamann (4.831) Tenrnamara Kyiicak

¥ _ (%)% (4.83)

“max

Maxkpowaknin rFagup-6yaypnnknap yavH (B. C. Knopos Ba
A, ). VMmapoB HazapHACH XaMaa TaxpHoaiapu 6yiinya)

“__ (L,;)I§ , (4.84)

“ma.\

Oy epaa y — ¥3aH TyOMAaH TO TE3JMK YIYaHAETraH HyKTarada
Oyaran Macoda, 4 — MAKCHMan Te3AHMK (OUMK ¥3aH YYYH u
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CVI CUTXUTA AKMH YYKYPAKMKAA 0¥nanu); i — CYIOKANK OKHMH-
HINT YYKYPAHTH.

4.9- §. TYPEYJIEHT XAPAKATIAIH CYIOKNUK OKHMHHHHI
VIVHIHIH BYIHYA HYKOTWITAH HATIOP. JAPCH-BENCBAX
Koawmnunsnm THAPABJIMK MIDKANAHHMIN
KOBOOUIUEHTH

IOkopuaa ARTHATAHHACK, Y3aHHWHE Y3YHAMTH O¥itmda
WYKOTH/IraH Hamop (FOpH3QHTAN HAMOPIH KYBYpAA TEKMC HJl-
lipunaHMa TypOyNeHT xapakat O¥araHaa) opanuru [ ra Tewr
O¥nran OKHMHHHI WKKW, 1—] Ba 2—2 x¥HIATaHT KeCcHMHIA
YPHATHITAH NbEIOMETPRAD KYPCATKHYIAPHHUHT hapKHra TeH
{4.3- pacMra KapaHr):

%—% =h,. (4.85)
Arap HOTOPHM3OHTAaA HANOpPIW KYBYpAa TEKHC WArapuiIaHma
TypOYIIEHT Xapakar Gynica, iyKoTHaran Hamop (4.6) dopmy-
NadaH aHHKJIaHAaH.

Arap xapakat 5apKapop HOTEKHC ﬁynca y Xonga #, (4.2)
éxu (4.5) TeHTTaManaH anuKaanaam. by epaa h — CyIOKJIHK
XapaKaTH NalTHIA TV IHK MYKOTHATAH Hanop ¥ HKKH
KYpPHUHMIIAACH HVKOTHATAH HAMOp HHUFWHIMCHUIAH TAlUKHN

TONraH
h=h+zh,, (4.36)

Oy epaa h,— Y3aHHUHTI Y3YHAMIN OYiinua Huwkana-
HHLU HaTWXacrhiaa HYKOTHATaH Hamnop (3Heprud),
y Japcu—Beficbax opMmynacnaanr aHUKIARAIN:

2

h=rg ¥, (4.87)
EKY
b=l v—;, (4.88)

OyHAA A — Y3AHHMHT Y3YHAWrH O¥HHYA TUAPABAUK UUiKATA-
HHULL KO3GDUUHEHTH; [ — Y3aHHMUHT KapaJaeTraH OynaruHAHT
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y3yHaurn; R — ruapasiuMk pan;yc; Ih, — Maxani Kapim- -
JUKJIAp TABCHPHMAA MAXATMAMA AYKOTWICAH Hanop, Macajay,
MaxaaNvil KapIWNAHKAApra KyAnaarhnap KMpaau: ¥3aHHHHT
Y3YHAHIM 6¥inua GMpJaH KeHraiHlun Ba TOpaiHILUM, XyMpakK,
THpCaK Ba X0Ka30

2
Zhy =28, 52 (4:89)

Oynoa §; —Maxananuil KapuwMauk Kospduuuen-

Tu, &, — yHuHr iurunaucH. (4.87), (4.88) Ba (4.89) Teur-

naManapgan KYpunHuG TypubnukH, TYPOYISHT Xapakatiaru
OKHMIA TYIMK UYKOTHIraH Hanop, OKUMHMHE KYHOATAHT Ke-
CHMH O¥iinya ypraya TEUIMFUHAHT HKKHHYH ApaKacura TYFpH
nponopUHoHAN. OKMMHHAY yayHnury G¥iivua HiKoTHAraH Ha-
nopuu (4.88)} TeHrnaMamaH xpco6Gaall yuyH THAPABAHEK M-
KaJlaHH1 KO3 PMUIHeHTHHHHT KMITMATHHE aHHKAAWl Kepak,
By YIAYKCH3 MYXHT MEXaGHHKACHHHHT SHF MYpakkat MyamMMmo-
JapuaaH 6upH xucoGnanuo, Wy KyHrava Xaau TYIHK Ha3apuii
euuMA TonunMaraH. l'vapoanHamukana xo3upya 6y MyaMMmo
acocan, Taxpuba ycynuaa xan KHadHMokaa. by coxaza A, H.
Flatpawes, M. H. Jleru, A. I1. 3arkna, B. C. KHopos, B. H. I'oH-
yapos, A. J1. ArbTiiya Ba G0lIKANAD KYR ML KHIHUITAH, YMY-
MaH yJjap THApaBAHKa Ba ruipoiHHaMHKA COXacHZa WHPHK
oAuMMaap xMcobaHaaunap, ylapHHHT FHApaBaukaga Kypcat-
raH Xu3MatiapH Ba 0aXaprak HILIAPDHHHHI HaTWXanapH an-
HaKadoHAaH Gepu amanna kyamaHMma 6¥nub xensnty, Maca-
nax, P. Teitnop, Kapmau, JI. IIpaunras, O. Qopxreitmeprap-
HHHT OKHMHMHT KVHIARAHT KeCUMU OVitMYa TeINHKIAPUHUHT
TAKCHMNAHHULE TeHrAAMAcH, JIAMHHAD XapaKaT KAaTJaMyJacu
HazapuacH wynra aanuandp, Hlyuuscaex J1. [Tpanaran sa K.
Hukypanze, KonnGpyk, M. U, Nesu, T'. A, Mypun, B. C, Kno-
po3, B. H. Touuapoe, A. I1. 3erxaa, A. K. ¥YMapoe sa Gouka-
NAapHUHT 6apya 30Ha Ba KAPLWHIWK obaacTiapy yuyr uinab
YHKWITAH THAPABAWK MLIIRANAHNIL KOMDDHIUHEHTHHY aHHK-
Nall HOMOTpaMMAJIapH Ba ¥3aH Faiup-0yaypAHTHHH aHUKALI
YCYIApy LIyaap XyMJIacHIaHAHUP.

HOxopnaa KypcaTHAraH OAHMAAPHMHT TaxpubanapuiaH
KYpHHAAWKH, OKHM XapakaTH NMalTHaa YHHHT y3yHIHTE G¥iinda
HYKOTHATaZH Hamop x¥n cababnapra ©OFMHK, 9KaH, MacanaH,
OKHMHHHT ¥pTaya Te3MHrMra, OKHMHUHT KYHAATAHT KeCHMH-
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ey Maﬂ}lOHHHH rHApaBanK 1eMeHTIapura, CYlOkJIHKHHHT
ROBYILOKIHIUIa Ba 3HYIHTHIA, Y3aH TyOM Ba ACBOPAAPUHMHT
MIKPO- BA MAKpOLWAaKIAH Famup-OyaAypAurura, KapanaérraH
YSUIHHHD Y3YHAHTHTA Ba X0Ka30. LH)( Taxpuﬁanapﬂn Haszapna
IVITaH X0Naa, TEKMC WIFApHIAHMA XaDAKATHWHT aCOCHH TEHT -

NAMACHAAH % HU TE3AMK HATIOpH OPKANM Kylivparvya ndo-

analll MyMKHH, ¥ X004
_rt
Ty = zﬂ, (490)

6y epaa % —3MOHDHK NPONOPUHOHAANHK KO3 (-

ipuuvedTH. (4.90) Tenrnamanu (4.35) TeHrmama OunaH
CONNLITHPCAK

RJ =%- (4.91)

S

oyHpa J = h—!" HM Hasapia TYTCAK, Y XONAa OKKMHHHT SapKapop

TEKHC HArapHUIaHMa XapakaTH yuyyH YHMHD y3yHAMTH G¥iNua
HYKOTWIFaH Hanop TeHINaMacHHH YMyMHBii KpHHHILAA OTaMKU3

by =hig L, (4.92)

6y epaa ! — xapanaéTraH OKUMHHHT Y3YHNHTH, R — rMgpas-
JHMK paaumyc. Nowpasuit KyByp yuyH D =4R, y xonna (4.92)
TeHINaMaHU Kyiiugary4a é3amMus:

2

v (4.93)

b=k

tol~

(4.92) Ba (4.93) Terdrnamanap Jlapcu—Bedic6ax TeHr-
namacu me® atananu. By epaa A — ¥nuamM GRpaHrura
ara 6yaMara (pM3HK aHMK Ko>(Q@HLHCHT, FRAPABAHKazZA A
THAPABIMK HILKaNaHuil Kod>hpHLUNeHTH 10 aTanagy, Koi-
raH Xaifnap¥ MabiayM. Joupasuil XyBypAard Hanopiu, AaMH-
HAD XApaKaT yMYH 10KOpHAA Hasapuil fyn 6unan (4.56) TeHr-
JaMa onuHrad. Kyiinaa TypOyaeHT Xapakar y4yH A HU XHCO0-
JALI TEHTIAaMaNapuHl KeaTupamMnu3. KeHHHIH BakTIapaa Katop
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ORMMAAP TOMOHHUIAH A HHM Xucobnaii dopMyaanapH, yMyMan,
yHUHT O, PeiiHonbac COHUTa Ba ¥3aHHUHT FaaUp-ByIypaInrura
OOFAHK 3KAHAHIH HCDOTNAHIAH:

A=f (Re, £, 8) (4.94)

Hanopau typbyneHT xapakar vyyH KYHAHAAa A HH XHCoBal
dopMynaTapuHy KEATHPAMHS!

a) FHAPABAHK CHJIN KM K AEBOP YYVH:

1. J1. TIpanatne dopmyiack (1932 id)

2. X. Bnasuyc popmynacu (1913 i)
03164
A e (4.96)

0} Faaup-0yaAyp AEBOp YIYH A HU xucobnam dopmy-
JAJIAPH IOKOPHIA HOMIIAPH 3HKP 3TWIraH OJHMAAP TOMOHH-
JaH yuead YWKHITaH.

Kyiinna yaapias aipuMAapyHK, SbHH aMania TaToHK 3TH-
NAAUTAHIAPWHH KEeATHPaMus,

4.10- §. KYBYPFJIAPIA CYIOKIHK OKUMWHHHE HAMMOPJIH
XAPAKATH

. Huaxypanze taxpuGacu (1933 ii.). Y. Hukypanze Gupun-
yn 6¥ub ovamerpr D 6¥nran onaui JoMpaBMit KYBypda Tax-
puba ¥rkazrad. Kyeypna opanuru / 6ynrad 1—1 Ba 2—2 KecHM-
napna {1, wa [1, nbesomeTpap Xamaa XK x¥mMpak YpHaTUAraH
(4.16-pacm). XK xyMpak €paaMuIa KyBYPIAarv CYIOKIHK Xxapaka-
TUHHHI ¥ TE3NUCKHHU X0OXAaraHya y3arapTupHiil MYMKHH. AMMO
xap OMp KYBYPIA XOCHJ 3THAraH TEITHKHM Yvail yuyH YpHa-
THaran f1, sa II, neezomerpnap épaammaa yula KyBYpHURT f
y3yHnury 6¥itnya Hykotrnrax Hanop A, aHukAaHraH. bynaa U.
Hukypanze ruapasivk HUIKATAHULI KosdguineHTaHy (4.93)
TEHIMaMara acOCaH Kyiuaarvya Kymaai Xoura KenTHprax.

k 3
A= 2l (4.97)
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4.16-pacm,

TaxpuGana h, v, v napHn yn4ab, A uu (4.97) Tenrnama €paa-
Muia xucobnarad. Maskyp taxpubanap noupasumil KyBypia,
YHUHF MYKM TEPUMETDH CATXM TEHT 3appayaid TEKHC KO-
nawrad (ENUIUTHPHUATAH) KyMIApRAH TALUKWA TOATraH FaaMmp-
Gyaypauknapaad ubopar ¥zaHaa ytkasuaraH. M. Hukypaase
KYpPUIMacHAari Faaup-OyaAypAHKNAp OMp XU YadyaMIarv KyM-
aapaal HGopat OVANG, ynap KYBYPHWHT HYKH JeBOpuUra OHp-
6upura HucHatad OMp xua opanukia 6up Tekuc GanaHanKuKaa
kofaawrad. bynw M. Hukypanse 3 Mmakonacuaa Kyitnoaruya
TYWYHTHpaau: avameTpu 4= 0,80 mm 6¥aran Oup ¥nuamnu
KYMHH OJIMIU Y4YH HKKH X1, AdaMeTpu 4, = 0,78 Ba d, = 0,32
MM JIH 3J1aK1aH KyM apafaliMacuHM 2maf VTkasraH. bouika
Taxpndana HINAATHITAH KYMIAPHMHI AMAMETPAAPHHH XaM
XVAAH WUYHAAH YCYARa nab ofral. Y3uHHRHT TaXpHOaTapHaaH
OJHHraH HaTuxanapay H. Hukypanse anoxuaa HoMOrpamMma-
ra tyuriprad (4.17-pacmra Kapasr), 6yHIa OopAauHAaTa YKMra
Ig(100A ), abcumcecanap yxura aca IgRe , MuKaopaapn Kyiaua-
raH, Iy HoMOrpamMMana KaTop 3TpH Ba TYFPH UM3HKIIAp MaB-
Ky, VIRPHHHT Xap GMpH aHuk Gup HECHMI Fankp-6ynypnuk-
Ka 3ra, AbHH

() @.98)

Oy epia k — abconwT rFagnp-oyaypnuk, M Huxy-
padse OVHU KYEYPHUHZ UMKY CAMXU I03ACURUH2 XaKuKull 2eomem-
PUK XQPAKMepPUCIUKAcH, SbHU WY KYEYPHUHZ UKy Oeopu2a
ERUWMUDUAZAH KYMAGPHURE 2eomempPuK Garandauzu 3mub Kabya
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4.17-pacm.

kusean, k =%(4.16-pacm); r — KyBYPHHHT paaMycu. By no-

MorpamMma (4.17-pacM) 6H3ra rUapaBAHK HIUKARAHHIN KOd(-
drunentu O, PeitHonbAC coHKra Ba Y3aHHHHT HHCOMH Fanup-
Gynyp/aHrura GOEMUKIHTHEE AKKOM Kypcarain:

A= f(Re, £). (4.99)

Bynaan Tawkapu M. Hukypaase ¥3 TagkMxotnapuaa rpaduk
TY3HLI EpnaMuga sHa Golka MyxuM Gup HaTHXaHU onadu. by

rpatbuKHuHr KOOpAHHATANApHY Kyiuaaruya: T—Zlg 7 Ba
g— (4.18-pacm). by rpaduk (4.18-pacm)za 30Ha Ba KapLuu -
JAMK oﬁnac*rwlapunnﬂr yerapaiapu aHuknadran. M. Huxypanze
HoMorpaMMacu {4.17-pacM) Kyaa Kyrail waxknmpa 6Yan6, cy-
IOKJIMK XapaKaTH nadTHaa HYKOTHATAH HAROD TVFPUCHIATH MY-

aMMOHH YMYMIALITHPTAH Ba ¥ KYAHMAArH HaTHXXKaJapHH AKKOJ
K¥pcaTrran:

I) ruapapauk mukanavuw Ko3POHUHEHTH A yMyMH#H
KypHHHLAa O. PefiHonbac cOHN Ba f ¥3aH AEBOPHUHHHF FAIHp-
Gyaypauknaapura 60FIUK;
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4.18-pacm.

2) CYIOKAUK XapaKaTHHHHT XYCYCHI XOAmapy MaBxkyl 3KaH-
JMTHHH XMcoBra ojicak, ¥ xonaa xap OMp xycycHil Xon YuyH
ruapaBiMK HKaldaHuia ko3dpduumentd Pakat Re ra éxu

dakar £ 7 ra OoEnHK, Gynanu,

3) anuk 6up-6upy Gunax Gornuk 6¥nraH A Ba Re aap yuyH
30HA Ba ofnacTaap MaBXyll, yAap yuyH A, HYKOTWIraH Hanop v
¥pTava TEIIMKHUHT m AApaXacHTa TYFPH NMPOTIOPLYOHAN

hiiv™; {4.100)
Oy epaa /m — napaxa KYpcaTKH4H, Xap Oup 30Ha Ba obnactiap
YUYH MYTNaKo aHMK Muxiaop, m =1 ... 2. U. Hukypanze Ho-
Morpammacuaan doiinananud (4.17-pacm), yannan Yarra OU-
PMHYH TYFPH uu3uKHH [ 6nnan Genrnnaiimus, 6y XK. [yasein-
HUHT Hazapuil (4.560) TeHrAaMaCcHHH TacAMKainu (pacMaaru
1—2—3 4YyM3MK), YHH TAMHHAP XapaKaTHUHT TYFPH
YH3KFH deitnnann éku XK. Ilyazedtn TYFPH YH3UFH
JeHnaany; HKKuH4YH TYFpH un3Kk 1, 6y X. BrasuycHuHr Ha-
3apuil (4.96) TeHrnaMacuHH Tacoukaafiay (pacmaaru 2—
4—5 4yu3uk), 0y unsuk X. b azuyc T¥Fpu YH3MFU AcHHNa-
aM. U. Hrkypan3se rpadprnaMHr 0apuya MaitAOHUHH yuTa 30Ha-
ra OV MyMKHH,

Bupuuuu 3oma. By 30Ha mamMHap xapakar 30Hacy
peitnnann (4.17-pacmoaru 1—2—3 TVEpH 4M3UK €KM | TYFpH
yu3Mk, 6y XK. Iyaseiin yusnry gefinnaan). by 3oHa yayu:

a) O. Peiinonbac couu Re  naH KMYHK;
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6) AYKOTWATAH Hanop ¥3aHHUHT FARRp-GYaypaurura 60F-
AHK 3MAC, YYHKH Xap XMJI Fagup-Oyaypanknapra Terviifiu
A =f(Re) arpn unu3nkaap Kenub iy AaMHHap xapakatai Ho-
nanoByd 1—2—3 TYFpM YH3UKKA KVINKWAANTH. by 30na | oa A
K. Tlyvazeitn dopsynach (4.56) éppraMuna xucobaaraau. bByn-
na 64 conn ¢axat AOMpPaBHil IAKNAATH KYBYD YUYH OJMHIAH.
Bouika 1aknaary KyBypaap yayH 64 coHH ¥pHUTa 60KA ¥arap-
Mac COH ONHHALM,

B) HYKOTHAraH Hanop OKHM TE3NUTHHWHT OHPHHYM Aapa-
XACHTa TYFPH MPOTIOPLHOHAN

hyocv™, Oyepaa m=1. (4.10D)

HEkHHYH 30Ha. By 30HaHH HOMYCTaxKamM 30Ha KU «ai-
Malruu» 30HAcH aeimnnaou (4.17-pacmpa 111 Ba IV BepTukan-
NapHUHT opannrn). 4.17-pacMaa C 3oHara Kapasr, by 3oHana
NaMMHap XapakaT Typ6yAeHT xapakaTra ¥THWIU MYMKHH Ba
AKCHHYA, TYPOVJCHT XapaKaT NaMHHAP XAPAKaTra ¥THIIH MYM-
KMH. by epaa O. Peithoawnc coHu H000+2320 nan To
400040000 raga OVauMwn Mymkud, By 30Ha «yTyBuM 30Ha»
OYnHO KoaMmacoaH, YHaa xam aaMmuHap (1—2—3 yu3Mk), xam
TYpOYNeHT xapakaT {5—4—2 un3uk) nafiao O¥muiuM MyMKHH.
IyHuHr yuyH Gy 30HAHYM «anManimii 30Hack Aed arafignaap.
by xonuca 4.2-§ na mydaccan épurnarad (4.8-pacm).

Yuunuu 3oua. by 3oHa TypOyIeHT xapaxaT 30HacH Aefi-
wiaamu. ¥ IV BepTuxanaaH YHr ToMOoHAA XoHnauirad. by 30Ha
¥3 xonuua yura obnactra GyIMHanH-

BUHpuHun obnact —y¥34H ACBOPH THAPAZBAHUK
CHNAUK obnact; 4.17-pacvgarn 2—4—5 TVEpU YM3UFH €KH
11 yn3nk, kynmua4a 6y X. baasuyc ynaurn 1eb atanand. by o6-
nactaa:

a) WYKOTWNraH Hanop OKWUM Te3NUTHHMHT 1,75 aapaxa
KYpCcaTKH4Hra TYFPY MpOnopuHOHal

hotvm, GyHmam =175, (4.102)
~ B) A, iykoTuaral Hanop dakar Re ra 6ormnk, raaup-6y-
AypinHkKkKa 6orauk amac. J1. IMpanarne Ba X. biaasuyc Tenrnama-

mapura Kapaar [(4.95) sa (4.96) TeHrnamanap].

h,=f(Re). (4.103)
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Vsan Oeeopu zudpasaux cuaaux 0e2ar PIVIMYHYGHU WAPMAL
Mvida def Kapaus Kepak, YyHrd Kardaiioup Gupon yiuea xoc
wapoumaoa xap oup radup-oyovp Y3annukz desopit VIUHYU CUAMIK
wiyiadu». By xon 4.17 ea 4. 18-pacmaapda, nomoepammada uc-
nonianzan. byndaid wapoumda y3ahaapia Ymxazutean maxcpu-
taiapoael Fadup-0yoypauk UOPaeAuK Cultux 0eeop y4yH 0aun-
coi KAPIIUAUK Koudacuea OVEcyRaou. Y 3aR1arTH OKHM Ty -
Luad TaMUHAPp XapakaT KaTAaMdyacH MaBXyn-
MTHrH OYHM T¥Aaa TacaoHKIAAH.

MkknpuKn o0nact — ¥3aH A€BOPH ruapas-
AHK CUAMKHEK 00NaCTCcUAAR TYNHEK Faaup-0yayp
vOnacTra VTHW, SbHW MKKHHYM AAPXKANU KAPWHIUK
obnactura ¥ruw obnactu, y 4.17-pacMuard TVFpH YU3INK,
{1} €k 2—4--5) yuzuk 6unan A8 TYFPY YN3MFH YpTachoa XoM-
sawraH (4 obractura Kapaur). By epoa itykoTHarad Hamop,
thopMynacuparv, TMAPABRUK LIMKANAHWLI Ko3dhduumuentn O.
PeitHoabAC coHMra Xxamaa HUCOMM Fagup-GynypankKa GOFNHK,

A= f(Re, %), 4.104)

By ¥THin obnactiaa yusHknap arpu 6¥au6, O. PeiiHonbac
COHM ¥cHMiiM OHAAH Ba JaMHHAP XapakarT KATAaMYaCHHHMHT
KATHHIHIYG 1oMKanaw s GopraH capu FAIUp-OYAYPAHKAAD Wy
AaMUHap KaTNaMyafaH I0KopUura KyTapunapepail, y xonga 6y
3rpH YH3KENAp 11 éxkun 2—4—5 TYFpH YM3MKIAH aXpanaéTrax
YOFHAA O3riHa nacafinG, KefiiH Kytapuna oownaam. byHaai
k¥Tapuanwra cadab y3an tyOu aeBopHIArd ragup-Oyaypauk
OKMM TYOMIATH JaMUHAP KATAAMYAJAaH KYTapunud A>S 6ynuo
KOAraly yuyH FWApaBRuK KaplUHAHKHURT K¥OaiiraHn HaTH-
KacHIaanp.

Y4yHHuM o6nacTt— ¥3aH JeBODH TV¥AUEK
FaaMp-6yayp o0aacT, ABHUMKKUHYH Aapaxalu
KapwHaHk ofnactu, (Kyninad anabuérnapma 6y obnacr
apToMomes oGnacTun med wpurnaaau). by obnact A4
YM3MFMIAH YHTAA koWnauwiran (4.17-pacmpa E oBnactura
Kapanr). by obnactuaa:

a) WYKOTHIITAH Hanop OKHUM Te3TMIMHUHT HKKHHYM dapa-
KAcKra TYFPH MPONOPLHOHAT

b :v", Oynga m=2; (4.105)

'K
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0} ruapapIAkK niukaaann kos>@duuneHty A O. Peinonbnc
COHMIa GOFAUK, Mac, WYHUHT yuyH 4.17-pacmpna AA TVrpu

YH3MFHAAH ¥HT TOMOHAATH % FAIMP-0YAYPAHKIAPTra TeTHLLTH

XaMMa TOPH3OHTAN YU3IMKNAD TYFPU Ba TOPU3OHTAI ¥KKa ma-
panjen; :
B) A, Ba A (pakat HucORIl Fanup-Gyaypankka GOrIMK

A= f(%). (4.106)

H. Hukypadze maxcpubasapudan wivhoati xysoca keaub uii-
Kaduru, YURWOOMAAPHU SUOPGEAUR XUCoBAAWOQ KanOal cyIoKIuK
Oyauuudan xamsy Ha3ap, 2H0PABAUKAHUHZ QOPMYAAAAPUHE GUD
xunda xinnaw mymxun xan, 1. Hukypaase HoMOTpaMMacHIaH
kenubd yukud AVKoTWATAaH HanmopHH xucobnanina ¢akar cys-
HU 3IMac, YMyMaH CYIOKIHKAap (Cys, Hedh, €F Ba Gowxanap,
AHOMAN CYIOKIHKAAPAAH TAIUKAPH) HH HA3apAa TYTHIL Ke-
pak, YNADHHHI XapakaTd, yA4oB Hupaurn GyiIMaray KOMII-
ngeke O, PeiiHonbIc COHUHWHT aHNK, MUKAOPY OUNaH Xapak-
Tepnananu. M. HukypanseHMHr ragmp-Gyayp ¥3aHnap ydyH
munad yuKkKaH GopMynanapy Ba YIapHHHI KYUTaHMWI dera-
panapHHi KeATHpPaMH3,

A. V3aH JeBopU THAPAaBANK CHANHK OBGNACTH yuyH
KVAdauHdil yerapacH

g 22X < 0,55,

TUAPABNMK KAapwHank kozdduunentnnu xucobnaw dopmy-
JacH

= 2k(Re Vi) - 0,80. (4.107)

B.VTnw o6nactu yuyu:

GUpHMHYH K¥nnaHHI YerapacH

0,55 <lg 2 < 0,85,
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iy sscobnawn popmynacu

=118+ 2085 +1,131g 255 (4.108)
WEKHHYY KYNNaHUII Yerapacu
0,85 <1g=X < 1,15,
©) Xpcodnaw ¢opmMynacH
jf=2lgf+2,14. (4.109)

B.V3an nesopu TYNUK FAOHD-6yayp 6Yynran
XOI, AbHH HKKHHYW JapaXaldld KaplIHAHK oOna-
CTHW YYYH K¥UTaHMIUL yerapacy

v,k
lg_i'_. > l, 83,
xHcobaw popmynach

Hunab unkunrad dpopMyaaiapHA aMania Kymnai Ba yiaapHH Golu-
Ka opMynanap GinaH TAKKOCAIE 0COH OYIHILM YUYH THAPARIHK
HiIKanaHuu xoadbduimmeHTHHH Xamaa O, PeliHonbac cOHHHW
KYBYPHHHI D anameTpH Ba # pallHycH opKamH HdoanamMacaas,
ynap YpHUHM R rmapaBauk paguyc 6unaH anmamrupud, W, Hu-
Kypanse opMynanapiHi GolKaya KYpHHHULIEA €3aMu3.

A ¥Y3aH geBopH THAPaBAHK CURAHRK obnac-

TH Y4YH

7{.:4,013(Re3\/ﬁ)+2,0. (4.111)
R
B.VYTuw o6nacTu yuyH
= R .
a) 71—; =4,01g ¢ +5,48; (4.112)
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6) +-4.01g8+682- L7 @)

. ;
B.¥Yzau gepopu T¥nuk Fapup-Oyayp Oynrag-
Ja, ABHH HK KW HYH OapaxXall KapUIHAHK 06nac-1
TH YyuyH {

ﬁ=4,ﬂlg%+4,68. (4.114)

Koan0pyk taxprbacw (1938 ii.). YHuur 6y taxpubanapu
HAnopiu KyBYpAa YTKA3WITAH, YHUHI HUYKH JEBOPH Xap XM
yAuamAau Faaup-OyoypaMKnapaaH uOopaTt, AbHU KYBYPHWHT
HYKH [JeBOpHIra JHaMeTpH xap Xua Oyiran KyM €nuwTHpun-
rad. Konelpyk ¥3 Taxpubackaal onrad HaTHXASADH acOCKHAa
CYIOKJIMK XAPaKaTHHWHI Dapya 30HA Ba KAPLUMIHK obsiacTia-
py yYyH YHUBepcal ¢opMmyna uuad yukkaH (4.19-pacmra
Kapanr)

4= 2 22, (4.115)

GyHna k| — KYBYp ACBOPWHHHT 3KBHBICHT Faaup-OyaypanrH.

Macanas, O. PeffHonsAC COHH YekcH3ra HHTHICE Re — o
Konebpyk d¢opmynacy U. Hukypaazeuuur (4.110) TeHmna-
Macura afinavaaum. O. PeiiHoapac coHn kKMyMK G¥ica, Kape
. MMMOArd OMpMHYM KHAMAT HKKHHYACMIa KaparaHia Xyaa
KWYMK O¥nany, y xoana (4.115) popmyna Y. Hukypansesuur
(4.107) TeHrmamacH KYpHHHUIMHHA ojany (FMOPABAWK CHA-
JIMK, Deeop YuyH). KeiuHr navtnapna Kone6pyk ¢opMynacH
aManaa KeHr KynaMaa Kyinasud, rdapasiarK HILKATaHHIL KO-
s dUMUHeATHHA XHcobnanaa acoc 0ynau. bysra mucon Ta-
pukacuia A. J. AnbTiiya GopMYIacHKH KeATHPHIL MYMKHH:

»= 011[ +§i]°25, (4.116)

OyHnan xypunubd typudavkx, (4.116) tenraama Koawbpyx
($OpMYNECHHHHT XYCYCHI XOJIH.
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4.19-pacm

HMxxuHun gapaxany KapiMank obaacty yuyH (4.113) dop-
Myna (KonsOpyk dropmynacn) comnanamaau ea 1. Tipawarib
thopMynacu K¥ypHHHLINAA OVnann

902 A.117)

Famnp-0yayp o4HK V3aHAapaa Gapkapop TeKHC HArapHIaHMa
TYpOYIeHT XapaKardard CYIOKJAHKAAp YYYH FHAPABAHK HILKA-
TaHvWw Ko>dduiimeHTHHN Kapab YyuKkaMus,

4.11-§. QUMK VIAHIAPAA CYIOKIUK OKUMHUHMHI HAIIOPCH3
XAPAKATH

A, I1. 3erxna Taxpubacu (1935 i.). A, I1. 3erkaa GUpHHYH
6YanG Y3HHMHT TaxpubanapuHM Famup-Gyayp OvYHMK V3anaa
YtrasraH. byHaa ¥3aH Ty6H Ba geBOP/APHHHHT FaaHp-Gyayp-
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R 11 1
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i¥ K3
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%Y

a3 = lyRe,
0 25 ] 33 W W5 53 a3

4.20-pacm.

AHTH YHra GUp XU KyM-TOULTApHH EAMIITHPHLL HYAR GHAaH
XOCHA KWIHMHTaH, A. I1. 3erxaa Taxpubanapuia jaMHHap Ba
TYPOYNEHT Xapakamnap Xap Xil Faaup-GyaypnHknapaa ypra-
HwiraH. Hiyancu 3pTGopra cazoBopkH, A. T1. 3ernkma TaxpH-
Ganapuna ragup-Oynypaukiap GamaHanurn k, anoxuga rud-
pPaBIHK ycynaa, Oolkanapaad MyThako GapxiH Xonia aHHK-
naHraH. A. I1. 3erxaa xaM Y3HHHHT 09MK ¥3aHnapia YTKasraH
TaxkpHvbanap HaTixanapuiu M. Hukypanse ¢HHrapd HOMOT-

paMma makiIHaa opauHaTa yKura Ig(a, - 10°), abcuucca yKura

IgRe, uu xyiud, axoiin® 6up rpaduk xocun xuaran (4.20-
pacm). A. 1. 3erxna rpadurraa xam M. Hukypanze Homorpam-
MacHAeK, ¥iia TYpTra kypuHAiaark T¥rpu ud3mK — I, 11,
III, IV yusuKnap MaBXya; yuTa 30Ha Ba yyTa o61acTh Ba ynap-
HHHI yerapanapd Tacoukaanrad (4.21-pacm).

ITysnait kun6, A. I1. 3erxaa ¥3 TAKpUOATADMHUHT HaTH-
KacH acocHza Hapya 30HAa Ba oOAACTIAD YUYYH TY3HWATAH HO-
MorpaMmanaH doitfanannt xyfiugaru TeHraaMaNapHi Huuiad
THKKAH,

A TypOyneHT xapakaT 30HacHIarv ruapab-
JHK CHUNJNHK Repop obNAcCTH YIVH

-+ = 4,01g(Reg \fAg) +2,0. (4.118)
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4.21-pacwm,

B. Typ6yneHT XapakaT 30HaCHIAarH VTl
obnacTn ydyH

1 _ R . 4.119
a) N 4,01g 8 + 5,75, ( )

k 0.81
6) _Jﬁ=4,013%+9,65—4,013[z;—] . (4120

B. V3san neropu TynuK Fagup-O6yayp 6yarad
X0N, AHH MKKHHYM Aapaxait¥ KapWMAHK obna-
CTH Y4YH

1 _ R

H. Huxypanse taxpuOanapuiaH OJAWHIAH HATHXAAAPHM
A. I1. 3erxna taxpnbanapa HaTHXanapH 6uiag TaKKOCIacak,
MKKaJMa XONAa XaM HOMoTpaMManap KYPUHMIIM WaKaaH Gup-
6upura yxwaui (4.17 sa 4.20-pacmnap). bapia 3oHa Ba o61acT-
nap yuyH auuia® yMKHIraH TeHraaManap 6up-6Mpunan xyaa
kaM apk Kunagu. A. TI- 3erxaa dukpuya, Gy dapx Taxpuba
NaiTHOA OYMK ¥3aHjiapaa ynuaHraH TUAPABAHK 3JeMEHTAap
AHMKAMIHTa HHCOaTaH macT mapaxasa 6ynranu (ouHK ysaHia
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KYBYpra HUCOATaH CYBHHHI CaTXH TeKHC OYImaraHiumru) ca-
6aGnu p¥il Gepuiun MyMKHH. Bynaad Tawkapn M. Hukypangze
TaxXpubacuna FamrHp-OYAYPAHKHH XOCHUA KUIHLU YUVH OHp XHUn
Vruamau Kymaap munatwrad, A, I1. 3erxma taxpnGacuaa 3ca
oy kym-touuiap M. Huxypanse KypHAMacUAArHAEK AESPIUK
6up xun ymuamMaH OYaMara.

A. I0. YMapos Taxpnbacn (1962 #1.). A. 0. ¥Mapoe 6u-
puHYM VA6 TtaxpudanapuHU oYK y3aunapAa KyM-TOLi-
JIAaPHHHT XapakatH nawtuaa ¥rkasra. by raxpubanap tybu
K¥YM-TOHIAAPAAH uOOpaT Fagup-6yayp ouMK Y3aHnapaa yTka-
sunrad. 10y tap3aa kymna6 Taxpubanap nabopaTtopusna Ba
Zana mapoutnapuiaa, Tabuuil Yzaunapia, aapénapaa sa Ka-
Haanapia ¥tkaswarad, Yaapuaur A. I1. 3erxaa taxpubana-
prAaH dapkh wysgaku, A. I1. 3erxaa taxpuba yTkazaérran
¥3aHra FaaNp-0VAYPAHK XOCH/ KMIHLI YYYH KyMiIap énuii-
THPUATaH, AbHRHA Oy FAgHP-0OYOYPAHK CYIOKJIHK XapPaKaTH Tab-
cHpuIa XapakaTiaHMaraH, A. FO. ¥YMapos Taxpubanapuaa sca
KyM-TOULAAD ¥3aH TyOUTa XaM GUPUKTHPUATAH {€NUILTHPHI-
rad), xaM OMpPHKTHpUAMAaraH (ENWIITHPHUAMATaH), GUPUK-
THPWIMAraHiaapH taxpuba naituaa xapaxkaraa 6yaran. Aju-
fatra, KyM-TOLLLTAp xapakaTaa 6ynranm Xonaa taxpubanap
WYHAAH 3XTHETKOPAUK GHaH ¥TKA3UWITaHKH, YHIAru ¥iavyaH-
FaH TUIPABAMK 3JEMEHTAAP XAPaKaT XapadHiapria KHHO-
neHTara ofivHrad, Keiitnn 6y TaxpubanapHu xoHana 3KpaHTa
TYLWHPHIL YCYITH GMAAH OKHUMHHHT 0apyua CHAPOIUHAMUK Ne-
MeHTNapH ¥14al onuHrad Ba xucobnat uyukuiaran. TaxpuGa
naiituza ¥3aHma Oapxapop TeKMC WATApHIaHMA TYpOyJIeHT
XApaKaT TAIIKHJ 3THATAH, WY OHIA KYM-TOLIAPBH ¥3M
OHAaH I0PFH3N0O KeNaETraH CYIOKJIHK OKHMHHHHI XapaKkaTH
JMHAMHK MyBo3aHataa G¥arad. ByHu, ¥3anra Gepunaérran
KYM-TOLLTAPHHHT XaXM MMKIOpH OWJIaH ¥3aH OXHPUAATH
XaB3ara TYHWaéTraH KyM-TOLLIAp XaXM MHKIOPHHHHIC GUp-

GHpHra TeHTIUIH WapTH AcGoTnaitan. By epma A rammp-
OyNYypMTHKHHHT danadHiaMury ¥3aHOa YHHHE XaXMUHH ¥a4am
ycyad OuNnaH aHUKAAHAAH {MHKPOIIAKIIA Faagup-0yaypauK
vuyyH — 4.22-pacM, MakKpoOIJAKJUIHIH yYvH — 4.23-pacu).
Xyooe 1y xaxMuil yeyn OGuiaH OYMK ¥3aHOard CYBHMHT A
YYKYPAHTH XaM ¥aganraH. By xaxmui ycyn A. KO, ¥Maponr
ycyin 6§nud, GolkanapaaH MyTiako dapk, KHhaaH (4.22-pacM).
OmHran HaTHXKATApHH GOIUKA ONHMIIapHUHT, MacanaH, U. Hu-
kypamse, A. T1. 3erxna, B. C. Knopos, H. K. Hukirus Ba GollK -
anapHUHT TaXpAbanapy HatTMXanaph OMNan TaKKocnaiiMu3.
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4.22-pacMm.

byHMHr ydyn Gapua ruapaBauK 3NeMEHTIapHH, UyHOHYH,
FALMP-OYAYPAUKAApHH GUP TH3UMIA KSATHPHLE 33pYD. Ma-
canad, . Hukypaasze taxpubacuia ragnp-OyaypAHKHHHT
OananamMru Kyiinoarmya Kadyn KHAWHTAH

k, = 4.122)

3

(ST

A.I1. 3erxaa Taxpubacuaa 3ca Farup-6yaypauK Maxcyc rua-
PABINUK YCYNAa OAMHTaH

k, »d — maiima KyM yuyH, d < 1,0 MM

k, £d — HUpHK KyM yuyH, d 22,0 MM (4.123)

A. KO, ¥YMapos TaxpnGacuga GyTyHmai SHIU, XaxXMHil ycya
KY/LUIAHWIraH; ¥3aHHUHT TYOHTa ERHWLITUPHATAH TEKHC FAAHD-
OyaypAMK YUyH (MUKPOLIAKIUTH FAAHP-OYAYPIHK) A Kyiuza-
THYA ONWHANM,

A~g (4.124)

(]}

V3an TYOHra EMUILITHPHAraH FAIUp-OYIYPAHKHH aHHKAAIl-
ga B. H. Tonyapos, HU. H. llesu, A. I1. 3erxaa, H. Hukypanse,
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4.23-pacm.

B. C. KHopos, H. K. Hukuin, A. FO. YMapos TaxpuGanapHHi 6Hp
TH3HMIA KenTupuo (4.22-pacM), KeliuH ¥3apo TAKKOCAAHIaH.

MHuKpo- Ba MAKPOILAK/LIN ¥3aHAap Y4¥H A Hu A. 10. ¥YMa-
pOB (DOpMyAAcCHAAH aHHKAALl MYMKHH, ¥ KyliHaarn4da;

lgA = lgh-0,287[2,045 +(A0%)'].  (4.125)

Dopmyaaaapru cosuwmypaémeanda radup-Gydypauxarapru Gup
musumea Keamupu, xoxrazan upodanu (macaran, kK, k éxu A
8a bowranap) xucobaaw acocu 0e6 oaunt mymxun. 4,22-pacmdan
oiidananut, xap Gup orumnune Kabya Kusean raoup-6yoypaux-
AGpURURE barandaueuny upodaroeuu wapmal beseurapuny 6up
mizumea xeamupuut Kepax. By pacmdazu wusma, azap yzan my-
6udazu Fadup-6ydypaux axam myrpu mexucauxoa 6yaca, dyn-
daii Fadup-Oyvpaux myEpu MeKuCAUKHUNS MUKDOWARKANY FAOUp-
Oydypauxaapu deiiuradu. Azap radup-6yoypaux yzannune myuza
énuumupunmazarn 6yaub, y xapaxamaanca, y3an mybuda tupui
HOMEKUCAUKAAD, KYM Nyiimasapu naiido 6yaadu, 6yndaii radup-
GYOypauKAap MaKpowiaxati Fadup-0ydypauxaap detiuradu. byn-
Aall Fanup-Oyaypnuxnap ¥3aHRUHT IOBHAUIL TEIIMTH Ba Cy-
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4.24-pacm.

WKNHKHHHT KyM-TOULIAp OWNaH IOKAaHWII JAPOXKHCH (KOH-
ueHTpauusa)ra Oornuk,. by xonaa rapup-Oyaypank GataHmineg
4.23-pacMaarn HoMOrpaMMagal onnnaan. A. 10, ¥Ymapoeuunr
OUHK, ¥3aHAa ¥TKasraH TaxpubGartapH HaTHXalapH acOCHAA Ho-
MorpamMMa Tysunrad (4.24-pacm). VHaa opausarta yku 6Viinga

lg(A, -10°) Ba aGcumcca yxku OFivua IgRe, kyiiunran. Buau

601K OMHMAAPHUHT TAXpHOaNapy HaTHXanapuHu 4.24-pac-
MEATH HOMOTpaMMara KVitnG unkamus, Macanan, A. IT. 3erkaa
B. H. l'onuapos, U. B. Emnasapos, B. C. KHopos, K. ®. Apromo-
Hop, 3. H. HyputauHoB Ba GolLKatapHHHT TaxpHbanapy Ha-
THOKANapyuHy HILAal YuKKG, IoKopKIa afiTUNras ycynsa yaap-
HH OMp TH3MMIa KenTHpuO, 4.24-pacMaard HoOMorpammara
k¥imuk. by epaa xap xun myaanuduiapHHHI MLIAAPHUHH, LIy
4.22 pa 4.23-pacmnaapnary ydama rpacuknap €épasamuaa Gup
TH3UMIa KeATHpHO, YHAAH KeHMH yAApHHHI KHHMaTaapy-
HH HOMOrpammara Kyiicak (4.24-pacm), TerMuiiM 30Ha Ba
oGyacTnap, Xatro ynapHunTr yerapanapu xaMm A, [1. 3erxna
HOMOIpPaMMACHIa Xyfa VXIDAaLLIMIH aHHKJIaHAH. By HOMOT-
pamMmana xaM A, T, Jerxaaunxkm ka6u I, [T, I, IV pa A4
TYFPH YK3UKAapy MaBXya; I TVFpW YM3MK RAMUHAP XapaKaT-
HU HPonasanau, 6y epaa igRe, =2,92, suhu Re, =830; 11
TYFPH YH3HK ¥3aH ACBOPH THAPABAHK CHUTHK, A¢BOpP 00AaCT-
HH X¥pcatand; AA TYFPY YHIMKHHHT YHT TOMOBM ¥3aH AEBO-
pyM TYNHK FagHp-Oyayp, ABHA UKKHHYH JApaxXaln KapLiu-
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4.25-pacm.

MK 00acTH Aeiinnagn. UKKHHYH Aapaxaii KapwuamkK of-
nacTH yuyyd A, 0. YMapoB TOMOKHAAAH THAPABJIMK MilKajaa-
HHUW KO3(PpGHUHEHTHHH aHHKAOBYH TEHIAAMa WILAAD YHKHA-
rad, v Kyiungarnua {4.25-pacm)

| _ h
- =3.481e4 42,08 (4.126)

(4.126) TenrnaMagaH rEAPABANK MUIKAKAHWIL KOIDOHLM-
eHTH

A, = [3,48 lg(%ﬁ—”)r, (@.127)

Oyhaan KypuHaguxu, A. I1. 3erkaa pa A. K). YmMapos TeHrnama-
Japy OvWK V3aH LWAPOMTHAA ONWHTAH OVIMG, CTPYKTypacH
xuxaruaad H. HukypaazenuHr Hanopau Kysyp, H. U. Jlepu Ba
B. C. Knoposuunr, B. ®. CHMeHKOHMHE MaKPOLWLAKIUIH FaaMp-
Oyayp 04MK ¥3aH yuyH ONHHIAH TeHTAaManapu GuniaH Gup xu,
Papku akat rHAPABIHK panuycda, MyTnak reoMeTpHK FaaMp-
OyIYPIMKHHHT KHITMATHHY aHUKAAUL €K1 Vyail KUHUH Synaratmn
YY¥H Ba FAODUpP-Oyaypauk TypAapy xaaccrdukauuacH o¥amara-

HH cababan A 6wian A YpracHaa GOENaHYBYM XaaBan €KM
LWKANAHK X03Mpya TY3IRWHHHT WIOXKH HYK. AMMO 1LIYHra
KapaMaclIaH, o4HK ¥3aHnap yuyyH A. I1. 3erxaa, B. C. Kuopos
Ba A. 1O. YMapoRaapHUHT rHAPaBIHK HILKATAHWLL KO3 (HLH-
EHTHHH XMCcOoOalW YIyH Hill1a0 YHKKAH TCHIAMATAPH MUKPO-
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I MAKPOLLAKINH FAIMP-OYAyp OUHK, V3aHNIAPHM, MacasiaH, Jap-
¢IAPIKM, KAHATIAPHK Ba GOWKA THAPOTEXHHK HMHIIGOTAADHU
TIIPABITHEK xncoﬁnauma aMaTHH axaMHuAaTra =ra.

4.12-§. HKKUHYH JIAPAXKATH KAPLUIHNHK OBJACTH YYYH
VIAHHUHI Y3IVHINCH BYAHYA HVKOTHUNTAH HAMOP.
A. IHE3N GOPMYJACH. CYB CAPDH MOAYJIN.
TE3NUK MOIYIH

I'napoTeXHUK WHINOOTAApHHM AaGopaTopusaa TaxpubGana
YpraHuI KapaéHuaa, yAapHU N0HUXanall YOFMIA, CYIOKJIUK
NIPAKATIAPH XOAUCANAPH Ba XApaSHJAApH HKKHMHUYH Aapaxa-
AH KApWHAHK obaacTvra Kapauuid ae® Kadya KulMuHald Ba
ity obnacTra TerdiliM TeHrAaManapaan Goliganannnann. by-
nuur yayH O. Peiinonsac conn xputuk Q. PeilHoABAC COHH~
MuH KaTTa, AbHU Re > Re, 6¥anwuu kepak (4.2-§, 4.8-pacura
KAPAHT). I/lnmoomapuu nmpasmm XHcoBMaUIAa MKKMHYH
JApAKanyM KapliMAMK oONacTHra Kapaulid TEeHTAaManapnan
(pormananunca xMcobnail aH4ya coaaanaluagd, YyHKH 0y of-
AacTaA 6UP Heva MUKROPAAPHUHT MoAeatald MaciuTab xoad-
¢duuneHTnapy OGupra TeHr 6¥aaaM, MacalaH,
o, =0 =0, =1,0 Gy nerann, HKKHHUM Japaxann KapluM-
AUK o0nacTHaa, rHAPARINK WIUKAUTAHWLY Kod(PPHUHEeHTH A
Ba A. Wie3n koadpdpuunentH C TYFpHAAH TYFPH XeY KaHAai
KVIIMMYa KymalTMacH3 MOAeNaaH aciaHra yTkasujiaBepaiaH.
boinka obaacTnapna 3ca OyHOail KUMHII MYMKHH 9Mac, YyH-
KH Oy epia v OKHM TE3NTHTH KHHMATIAPH Ba Fanup-OyaypiauK-
Japy HananInKaapu ¥3rapypdan 6ynagu. by ¥arapyBuatank

VA UKKHHYY Aapaxanu G¥nmaran oGnactiapma A = f (Rt?,%)

oynanu, Re coHM 3ca, BakT yTHIIM OHnaH Y3rapud Gopamd,
HaTHXada A xaMm y3rapaav. MKKMHYH HapaxaaH KapIiHTHK
obGmactuaa 3¢a A Mukaopu Q. Peiinonnac coHu Re ra Gorayk
aMac, WyHnal skaH, Oy eprna, OXMM Te3NUTHHR GUAMacian
TypHb XaM A HM aHMKAALUMMM3 MYMKHH. ByHpaHn Tawkapu,
afipuM TaxpuOanap HaTKanapu YTl obnacTHra TETHILTH
Oyaub xonnuin MymkHH, lIyHra kapamaciaas k¥nmuuda, xHcoG-
KMTO0a MKKWHYW Japakany KAPWHINK o0AacTUra Taaanyx-
Jii TeHraaManapaaH oiaananunand. KOxKopuaa kypcarnwirad
HYKCOH FRIRP-OyAYPAUKHY AHHMKAAETIARAATH KaMUWIHKAap-
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Fa KAparapia yHYAIUK Ce3UNaplidK 3Mac, yHra suTHOOp Gep-
Maca XaMm O¥maau, YyHKH Fapup-0yAypAuK KYpCaTKUYH Talép
KaABangaH OJIMHATH, ¥ XanBaiaard MHKIOP V3aHHHHT cuda-
THTa Kapab smac, DATKM 103aKM oauHrad, by ¥3 ypHuaa xyna
KaTTa MyaMMOKM, X03Hpya Fanup-0ynypiauKnapHH yadaiu ycyn-
Japu nmab yRKHAMaraH, bopnapi 3ca tabHaTiaarn xkapaéne-
JIApHY aHHUK TYWYHTUPHG GepMaitin. X o3upua Faaup-6ynyp-
JHKHHHT ,GaJJaHIIHTHHY YAAPHHHT ¥3aHAa XOHMaHHIIHTA
Kapal: MHKPOLIAKIUIH Faanp-0yayp yuyH 4.22-pacM €KH Mak-
POLIAKAIN Fagup-Oyayp yuyH 4.23-pacM épaaMmuia aHUKAAM
MyYMKHH. FOKopnaarmnapHn Hazapia 1yTud, Synaan OyéH ¢a-
KAT MKKHHYH Japaxand KapuMJHK o0NnacTHTa Kapallid Ha-
TIOPTY BA HATIOPCU3, BapKapop TEKHC WATApHIaHMa Xapaxar-
JTAPpHH Kapad 4YHKaMM3.

A. Ille3n gpopmynacu. A, [He3u GopmMynacuHH ONHIIT YYYH
(4.92} dopMynacHHH KyHMIardya kKydyupud ézamus:

u=\/¥-‘]}e~ﬁ,. {4.128)

v=CJRJ, (4.129)

EKH

Gy epia v — OKVMHHHT KVHIANAHT KECHMH 103aCHHHHT Maii-
JoHn O¥ViiMya yprava tesnurn; R — ruapapauk paguycu; J —
neezoMeTpyK HHwab; C — A, lllesn ko3pdrunenTh.

(4.129) bopmyna A. llesu dopMynacu ge6 ataiamn. (4.128)
Ba (4.129) dopmynanapuu conmtupu®, C v onamu3 (Ha-
TIOPAY KYBYPAAp yuyH)

C-= STS (4.130)

(4.130) Ba (4.131) dopmyaagaH A HH TOMAMM3,

A =%§, @.131)

(4.130) Ba (4.131) dopmynanap HOMpaBHil HANOPAH KYBYpP
VYYH THAPABJIMK HIIKANaHKIL Ko3dduunenTu A HuHr A. le3u
xoadduuventd C GunaH GOFaHMILNHHK K¥pcatanyu. ByHiaH
KYpPHHAAHKH, A H4 Guncak, C HH aHHKJIa1 Xyaa OCOH Gynanu.

218

www.ziyouz.com kutubxonasi



sk M papaxanu KapumnaMk obnactuaa A daxat HucOMH
rnnp-Oyaypaukka 6ornnk (Re ra Gornnk amac), ynaa C xam
st HucOMil Fanup-6yaypaukka GOFINK, OVnagm.

A. lle3n tenraaMachzan Keaub yukaanaran dopmynanap.
A e dopmyaacn (4.129)nan Kyitnaard Myxum dopmyna-
HAPIEH QWL MYMKHH:

JZCQR; (4.132)

2
ho=d 1=t (4.133)
Q=vw =mcm, (4.134)

Oy epaa [ — OKMMHMHT Kapana&étraH OVNarHHHHT Y3YHJHCH.
CyB capdu Momyau

(I wCJR =K, (4.135)
OyuaaH (4.134) ¢opmynany Kyliuaaruua Kyaupuo €3aMu3
0= KJJ, {4.136)

TEKHC MICAPHAAHMA XAPaKaT YUVH
k=4
(IT) Nk (4.137)
(4.137) dopmynaman

J=2 (4.138)

2
by =J1=%51. (4.139)
Teanuk Moaynud
(D CJR = W (6enrn), (4.140)
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OyHnax (4.129) dopmMynanu Kyiumarmya Kyauput €3amus
v =W, (4.141)

TCKHC HATapunanMa XapakaT yiYH

(I W=12- (4.142)
(4.142) dropmynanan
J =2 (4.143)
¥ xonmoa
h=Jl= -I:‘—f?f. * (4.144)

AMaIaa KYBYPHH Ba OYMK, ¥3aHJapHH rUApaBAUK XHCOO-
Nalga UKKHHYH JapaXaid KAPLWWINK COXacH YYYH CYB cap-
du Monynu K sa Teanyk Moaynu W TymyH4anapu KeHr xymuia-
HHJIAIH.

4.13- §. A. LIE3H KODOPHIIMEHTUHH XHCOBJIAIIN YUYH
IMITUPHK PLOPMYIJIANIAP

(4.129) popmynanan A 1llean kodPpdUUMEHTHHA aHUKTARMEAS

C=75 @45

A. Iean koadrbuuneHTHHA aHAKNOBYH dopMynanap Ky, vnap
Xap XHA MYXHTIA Xap XUA WapOoUTAA ApaTHarad. by epaa, aco-
CaH, AMANHETIA KVNPOK KVaaHHnaural GopMyranapHi Ken-
THPaMu3.

1. Tanrunve—KyT1ep popmynacu

23+-1-
C _ H

T3
IR

’ (4.146)
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0y ¢piia 7 — ¥3aH AeBOPHHHHI FaaRp-OyAypIHTUHKN udoaa-
Rt KO3(pgHLHEHT.
2. ManHuUHT dopMynacH

C:%R (4.147)
3. H. H. Haenogeckuii hopMynacu
C=iR% _ (4.148)

by epoa

y=2,5¥n - 0,13 - 0,75V R([n = 0,10).

H. H. [Masnosckuil $uKpuya fapaka KypcaTkKuun y HH Kyiiu-
JAaru4a coana IMakKnra KeJTHPHII MyMKHH.

a) arap R< 1,0 M 6¥7ca, y xonga ¥ = 1,5n;
) arap R> 1,0 m 6¥nca, y xonma y ~ 1,3Jn.
4, X. Basen dopmynacu (1897 ii.)

co87

I+%' @149

5. H. A. ArpockuH dopmynacu (1949 1i.)
C=17,72(k +1gR), {4.150)
6y epna k= 0,056/n.
6. A J1. Anemiuya dopMynacu
1
R 4
=25 — 22— .
C 5[(30;:)&%%] (4.151)

Fapup-6ynypnukHud udonanopun kKosdhdu-
LACHTW O¥AaMaradH aHra popmyranap.
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7. A, 1. AnbTuyn dopMynacH

&
C= 25[,%%%2] , (4.152)
. Ry

Oy epaa ks_ — BKBHBANCHT Faaup-OyIypIHK.

8. A 10. ¥Ymapoe dopmynacu (1967 it). MuKpo- Ba MakKpo-
IIAKANH FAMP-OVAYPAUKAAD YUYH

C = [4,92 Ig(%)+2,94]\/§, (4.153)

Oy epaa A — MHKpO- Ba MAKPOLLAK/UIH FAAHP-GYAYPIHMKHHHT
ypTaya reoMeTpHK GanaHanury, (4.124) pa (4.125) dopmyna-
napiad onnHann (4.22- pa 4.23-pacMnapra KapaHr).

lgA=Igh —0,28?[2,045+ TH (4.154)

4.14-§. MAXAILTHH KAPINWIHKIAP TALCUPHIA
HYKOTHJTAH HAIOP. X. LI, BOPJA ®OPMYJIACH

CyB ¥TKa3rH4 KYBYpPNapHUHI Kajick HUpHAa CYB OKca, Viua
Kolpa Xap XHA Maxaniui TYcuKnap — TopadMul, KeHram-
M, g#adparma, XYMpaK Ba X0Ka3onap, KYIIMUMYa KapLiu-
JTHKJIApHHE KenTHpKG ynkapaay. Maxannmii kapuwunauxnap Gop
epaa (y OpajiHKAa) OKUM ¥3 3HepruficMHMHT Gup Oynaru-
HH AyKoTagu. Ly opalMKHHKET y3yHANIY Xyga KucKa 6¥nran-
JIMIA Y4YH YHM MaxajUIMi FHAPaBANuK KAPUIMAHK AeHHAans.
Maxannuit KApIIHAMKAApHHHT KYpHHULIARPKH XKyAa K¥O Ba
Xap Xuj, aMMO YAApPHMHT XaMMAacH YUYH YMyMHK# K¥pcaTMa
MAaBXyl.

Arap KyByp KHCKa OY¥nn0, MaxaUtMil KaplUMnHkiaap xim
Oynca, y Xonga Maxannuil KaplIUAMKnap y4yH HyKoTularad
Hamop ¥3aHHUHTI Y3YHAUTH O¥iH4Ya AVKOTWITaH HAMOpNaH
aH4Ya KaTtra 6Vmagn. By xonma Maxannuil KaplUMJIBKNAp My-
XMM axaMHATra ?ra OYnanu pa yaap Xap TOMOHJaMa YpraHu-
JNaJM.
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Maxaunii HYKOTHIraH HAnop

AMAnIa Maxauiud KapWUIHKAGP TabCHPUAA WYKOTHATAH
Hunop h HU OHATAA WKKH NMBE3OMETPAAD KYDCATKUYTADHHHHD
d:npuldpﬂ funan yn4aHanu. by nee3oMeTprapHUHT 6upu Ma-
NUINKIT K2PIIHMKHHHT OJIMTa, HKKHHYUCH 9Ca YHUHT OpKa-
¢Hia YpHaTwirad 6¥nagu. Macanaw, xympak XK du oncax, y
1¥)PH KyBYPAA YPHATHITAH, AbHH KYBYPHUHT IHAMETPH XKyMpaK
A JLIH ONOWH Ba YHIAH KelinH xaM 6Up xun (D = const), yHaa-
TH NEe30METprap 4.26-pacM-
Ja KypcaTdnarad, Maxannui
HYKOTWITaH Hamop Te3NnHK
HAaNopH OpKaiad udojana-

, A A,
#y 2 Ve Halu
F A 2
_g T-@ }I: @ hj 2&;' %’E’ (4.155)
— By — — — ————L—'"—""'”:
6y epaa &, — maxannuit
o @ y ; X

KAPUITHK KO3DDUILIHEHTH
4.26-pacm. v ~- OKUMHHHT ¥pTaya Te3-
nury (Maxanadi xapiim-
aukaaH keituarn). by dopmyna XK. Beitc6ax ¢opMynacu ne6
aranaau. By epma myHu 5cnaru® Y¥THII Kepakk, xap Gup
MAXAULTHA KaplIUAKMKHUHT ¥3 KoaddunmenTd § G¥nanu, ynap
Taxpuba ycylHaa aHUKJaHAOH. Arap KYBYPRHMHT 6upop-OHp
Oynarvgs Cup Heya MaXaUIMA KaplUWIHKIap, MacaiaH, KH-
pui (KyBypra), Oypunuil, XYMpaK, YHKHII (KyBypAaH)
MaBxya O¥aca, y Xonga yMyMHE MaxaniHil KapWHapk Ko-
»puumreHTH Xap GMp Maxa/UTHH K2pWHIHK KO3bDDHIHEHT-
NAPHHWHT HUFMHIUCHTA TEHT, ABHH

E—\ = F’lﬂlpllll.l + E—fﬁypunum + g*mpax + gwmm y (4156)
y XONJa Maxamui HYKOTWITaH Hanop:

2

hj = &;‘ % = (émpum + ééypunuul + F?xﬁnpax + awumm)gg M (4157)

Xap XM MaxaInnil KapUiMIKK WAKAAAPH YHYH MaxawiHi Kap-
WWIKK Ko3ddruneHTnapy 4.1-Xagsania KeNTHPHAraH.
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4 I-wadeai

Maxanamii

Maxannuit kKapuvnuk

KApPWHAMKHHHT HOMH KOHDDALIHEHTH
Kupyul (§7kup \_I* _
KHPDPAnH KyBypra} - &~ 030

KupHLl (CHHHK,
KHppany KyBypra)

E ™ 3,20 =025

c-'xupu w

KupHut
{CRILTMKNaHraH
KyBYpTa)

Tupcak (moHpasHii
KyBYpaAa)

Re 22D
R, =(3+DD

Kympak (a=30")

£,=50+70

Kimpak (Benmin)

E=10+30

Aympax {3aapnkka)
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4. I-xcadean (dasomu)

Maxananit Maxim Maxannuit Kapiuank
KaPIIHIHEHHHT HOM# KoppHUHeHTH

CVpyBun KyBypaaru

CHUM THp Eorp = 30570
BHpPOdH KeHrafHIn - 2
e g =(&-1,0
h _ d = il 6.k dZ
dra T gk Mgt 3
- i | o | &2 &3 | o 03
Bnpnaﬂ ‘ropailum

N~ Ss. | 047 002] 08| 6.30] 090
=E b} —= g
Jﬁw J.s,.%" - ol ar|od| eyl rp
as| ez | o) am 0o
i = f(.!.l?.) -
Y m Q

Unkuiu (Kysypman
KaHAIra)

E-\mmul = 1’0

Kypypuasr Te3 kenraiinum, XK. II1. Bopaa popmynacu. Kyeyp-
JaH KAHAJIrA YHKHII WAKIH

KYBYpPHHHT Te3 KeHTaliraH Wwaknnia MaxaulHi KapLWWiKK
TALCHPHAA HYKOTWIraH HarmopHu J1. bepHyanu TeHrmaMacH Ba
XAapaKaT MHUKIOPHHHHT THAPABNHK TeHINaMacMHH KynnaG,
Hazapuii ycynma xpcoOnam MyMKHH. BYHHMHT yuyH Kepakiu
MATEMATUK V3rapTUPHIUIApHH aManaa 6axapul, ruapoavHa-
MHKaJa KeHr Mansaym 6virad 2K, [, Bopaa TeHmamMacHHu oMM
MYMKdH (4.27-pacm). by popMmyna Kyinaarnia

—ua )} ‘
By = s (4.158)
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4.27-pacm.

Oy epaa v, — HanoP/AN KYBYPHMHI KEHTaAHMUINAH ONAMHIYA KYH-
AUIHI KECUMUOATH TE3/MK; v, — KEHTalHILIaH KEAMHIH KYH-
Rananr Kecumaard Teanuk. By TesnuknapHunr dapky (v,—v,)
MaxanInil KApWHIHKNAP TAbCUPHAA HYKOTHATAH Te3nHK byna-
au. llyHpaii 3kaH, (4.138) TeHrnama KyiMaarumya YKUIamM:
KyBYDHUHTI Te3 KeHraitdiunaa AY¥KOTHIrad Hamop MyKoTHI-
raH Te3AHKKA Xapob OepyBud Te3AHK Hanopura teRr. Ma-
XAJUTHH KAPLIHJIHKHH XHCOOIalAa YHAHI, SbHH MaXainui
KapIWAWIHKHUHT OJAMAArY Te3AWKHH Kadyn KMICaK, ABHH

2
(4.158) ¢opmynanan 5‘— HH KaBCAaH TallKapHura YMKapCcak, y

xonaa
Y R R
" (l w) 5 (4.159)
€K
i1} 1
h, =(1'I.3;') € @460)
AT
(t1-2) -¢ (4.161)
Gunand GeArunacak, y Xoana
=& ;; {4.162)
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r

Nyvind iy yeyIaa, Maxanaui KApLIMTHKHHHT OPKACHAATH TE3-
2
Aanani KaOyn KMIICAK, ¥ XOARa KABCHAAH TalUKapHTa ;—; HH

L4
WnnapnG, & Maxasmuii Kapitunvk ko3hdHUUeHTHHH Toma-
s HYKOTHAraH HanmopHd aHHKMAiMH3:

» # U%
H=5 % (4.163)

AMaruti MawrFyaom ymrazuu yuyH euopocunamMuKacan
Mamepuaiiap

4.2-macama. Hanmopnu KyBypaa CYIOKJMKHHHT TypOyraeHT
IpUKaTi NaliTHAA YHHHT y3VHIMTH G¥iiMya HYKOTHATaH Ha-
NopH4M aHMkKAaHT. KyeypuuHr ysynanru [ =800 m, yuparw
cyiokuk cappu @ = 0,10 M3 /c. Kysyp n¥nataaH sicanrat 6ynu6,
anametpu D = 0,25 M Ba Fagup-OyaypaAHrHHAHT YpTada GanaHa-
aurn A =0,0013 M.

Eqie. Kapanaérran Macanagard Gepuiarad MUKAOPAAp HK-
KWHYH JapaXaiH KAPLUIHIHK coxacHaa étany ae6 dapas kuna-
MuW3, y xonma iyKorunrad Hanop A. Hlesu dopmynacu

v=CRJ nan doizatann® Kyiugariia aHMKIaHaIH:

2
b=l

Oy epia

BYH,I[a v YIIYKCH3IJIHK TeHrnaMaCHaaH aHHKJIaHalH.

p=2 00 B0 304 e,

o bt 3140250
& T3

0y epna

R=2 -2 _0,065 u.
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H. H. Arpockns dopmynacuaan C HH aHHMKTaHMH3

C=1772 (k_+ IgR) = 50,2 m*S/c
OyHIa

—*»‘_’z=-*_--_3’04 -800 = 21,14 M.

MacanaHHHT GommaHuIIKIa OH3 CYIOKIMK XapakaTy xapaéH-
JapMHY HKKHHYY JapaXaiy KapIiKIMK COXACHIa KApauny aesb
XMCOOHM Soliarad 3HK. DHAM XaKMKATAH XaM LIyHAaiiMu
€KH HYKMH 3KaHKHHH TeKlmpaMus. byHuur yuyn O. Peifinonsac
COHHHM XHcoOnafiMH3

2.04-0,25
Rep = 2L = 2005 _ 359313,

Oy epaa cyeuuur xapopati I C = 10° C 6ynraHu yayd 1.2-xkan-
pangaH v = 1,31x107% m?/¢c 6ynagn. DHAM wyHaai Q. Pef-
HOJIBAC CORMHH AHHKAATHMH3 Kepaxkky (v yerapasuit Q. Peii-
HOJIBAC COHM Zefinnany), y 4erapapuit Re  — coHuman Katr-
T4 6¥nca, y xonga OH3HUHI Macana HKKHHYH 1 Japaxanid Kap-
HIMJIMK COXacHMra Kapanuy 6¥nanu, sbHH ¥3aH IeBOPH TYAHK,
Fagup-0yayp

0,25
Reyerps =2L,6C 4 =21,6 -50,2 %8, = 208523,

ABHH

Re, = 389313 > Re ey, = 208523,

By TeHrcH3NnuKAaH WYHIAH Xyaoca YHKAOHKN, GepWwiran ma-
canaga KapanaéIrad CYIOKIMK XapaKaTH XaKHKATAH XaM HK-
KWHYH J1apaXanHd KApHIWIHK obnacTuna 2kaH. byHaaH KypH-
HaAMKH, MacallaHd eynuina Ou3 TYFpH AYA TYTraHMH3.

4.3-macana. Tpaneuys makamM OeTOHAAH AcANraH KaHan
yuyH A. Hle3u kKo3dbdpunmerTnny anuknadr. Kasan ynyamia-
PH KyiiHIarnya: TyOHHMHC KeHraurd b= 5,0 M, yHDaru cys-
HHMHT Yykypnurd A= 2,0 M; KaHan €HO601l JeBOPDUHMHT HH-
wady m =1,0 (4.28-pacm).
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4.28- pacm.

Ly, By XapaKaT HKKMHYH J2paXaiH KapluWiHK ob6aac-
e Teruuotn ae6 dapas KunamMuz:

w=b+rmh=05+1,0-2)-2=14,0 m?%
x=b+2hfl+m =542.2.J1,0 +1,02 =10,66 M;

bBepunran Getonnu Kanan yays # = 0,012; % = 83,3 éxn k =4,75.

A. lle3u koappuuMeHTHHY OHp Heva (popMynanap épaaMuna
xMcobnaiMus.
1. Taurmnpe—Kyrrep dopmynacu (1869 ir.)

23+1 23—
I+23f' i+ 23% M /C.

2. Manuur dopmynacy (1890 ii.)

L
1,31 =87,0 m%/c.

-

C=Llpgs =
n

f=3

012
3. ©. ®opxretiMep dpopmynack (1923 i1.)

) L0
C =L R = 5535 1,317 = 87,9 mossc.
4, H. H. ITaBnosckuii popmyaacu (1930 i)

C=Lpr = LR -g33.1,31%% =864 mo5c.
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Oy epaa
R>1,0, nemak y = 1,3Vn.

5. X. BaseH dopmymacy (1897 it.)

= = 7 =
C-E-&'ja_': —L—ofm—86,6 MD'S/C.

R S5
6. U U. Arpockun opmynacu (1949 i)
C=17,72(k,+ 18Ry = 17,72(4,75 + 0,117) = 86,2 m *3/c.
7. A H. Anytinyn dbopmynacn (1954 )

i
6

8. A, 0. ¥mapos dpopmynacu {1967 i1.)
C= [4, 921g(4)+2, 94]& = 8575 Mo/

Oy epna GetoH yuyn A=0,10- 107" M.
4.4-macana. 4.29-pacmaarn N KyBypAa XapakarnaHaéTraH
CyBHMHT capdH ) HH Ba YHAAIH OKUM TEUIMTHHM aHWKJAHTL.
Bepunran: H=048 m; D=0,15 M Ba /=50 m.
Euwe. Kyepyp N parn CcyB Xapakard NMaWTHaa AYKOTHNTaH
HaIop
H=h +h_th

YHKHIN

I. T¥pnaru Maxannuii KapuiMnuk TaBCHPHAA WYKOTHITaH
Harop

2
ht,Tﬁ) = gc,TSfp %E’

6y epna
&C.T!l'p =3,0 s
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4.29- pacwm.

2
— U
hC-TfP =50 19.62°

2. MyKoTHaTaH Hariop _, Y TE3NUK MOAY/TH OPKAJIH AHUK-
JOMHU3, YYHKH Oy Macana MKKHHYM AApaXajld KapLIHIMK
0OMACTHIA TErHUUTH

2
B, =$1,

By epra W = -j.’T KMHMaTUHH XagBaniaH TdJpaBluK Mabay-

MOTHOMAJaH aHWKAalimMH3, D=10,15 M OynraH KyByp yUyH
W=9,58 m/c. IHyHaak kuaud AYKOTWITaH HaTiop

3. Kyeyp N aaH yHMKHILAA HYKOTHAraH HAMop

2 . 2
h\mmm = g-\mgum g_g = 1’0191':?

Bynapaan xeand anKanKHKH

H=h

c.1¥p

250 | 500 . 10 \_ )
oy * s =V (I9,62 t 353 Tog | = 08T
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H HAHT KNiMATHHY YpHura KFHno, I0KOpHIArd TeHrNaMaHH |
eYaMH3

H=0.857 v¥
0,48 = 0,857 v?,
6yHaaH
035 =075 m/e.

3HAN cyB cappHHM AHHKTANMH3

Q= v = By w 0,75 =0,0132 wm'/c.

4.5-macana. 4 Hacoc K xyaykaaH capeu @ =0,020 m/c
ra TeHr GyAradH CYBHH KaManaTa KyrapnG Gepamm (4.30-pacm).
Hacocunnr C cypuly KyBypUHHHT y3yHaurH /=30 m, Oua-
Metpn D = 0,20 M. KyBypHUHT OYKIITHIL PAXHYCH 7, = 0 26 M.
CypHIlL KyBYPHUHMHTI GolIMAa TVYP Ba KONKOK, Maﬂ}xyn Hacoc-
HUHT C¥puIl Gananaiurubu anuknanr. by epna sakyym H =6
M CYB YCTYHMIA TEH.

Euyw. Macanansu [1. BepHyuIH TeHIIaMach épnamuna eya-
MHU3, BynuHr yuyh (4.30-pacM) acocan HKKY UXTHEPHIA KYHIA-
JIAHT K&CHM Ba MXTHEPHIT O—O TaKKOCTal TEKUCTHIHHK Kabyn .
KunaMu3s. BHpHHUK K¥Haanadr kecuM 1—1 HM KYIYKIars cys
carXuiaH, MKKHHYH KVHOANaHT KecuM 2—2 HH 3ca c¥pHil
KyBYpH oxvpuaaH onamu3. Takxocnam tekucnurn O—O Hu

_ 4 ? A2
b, & % , rv v”;d:wgzﬁa‘:ﬂ ”_W'm ! G
0'6* 4 ——— t_cr\{ﬁ

4.30- pacm.
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Mpunin kyHaanandr kecumaan onamis. Kyayk K aa okym 1e3-
Antnim noara texr neb Kabyn kunamns. 1. BepHynny Tenrna-
Mt I $30MM3:

2
Wy A g g3
St tus gt +z2+hf‘

Micinasnnr waptura acocan v, ~0; v, =v; p, =po 4= 0;
p.‘ !ulult’ Z} H‘

Px 0(1) Puacoc
= +HEee + [+ b,
Yy 28 ¥ @)

v cpaa p, — KYAYKAAr# CyB CaTXHIa TabCcHp 3TyBun (Oapo-
MCTPHK) aTMocdepa focumn, p, . — Hacocpars 6ocuM; v —
KYIYpAArd ¥praya Te3nuk; h — c¥pyBuH KyBypaaru 6apya Kap-
HIWIMKAAD YIYH Hyk.omnraﬂ Hanop, by epna

j?i_ Puacoc _
Ll ()

(B) Hu (A) ra xyiub, Hu ra HHcOaTaH eucak

H = H+ +h (B

¥pTaya Te3NUKHUHT YIAYKCH3NMK TeHIIaMacHaan

y Xonia

CypyBun KyBypOarH Cyb XapakaTH Ma#TMAAa YHAarH Kap-
ITHJIMKIAPHUHT TabCHPHAA YMYMHI HYKOTHATAH HanopHH
ARUKJIANMH3

h =h;+3h,

1. C¥pypun KyByp GOLIHAATH TYP Ba KOMKOK, Maxaliui Kap-
WHIKIH TABCHPHAA HYKOTHAraH Hanop
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2
Pexip = Seamp %g-

IMppaBaIMK MAabAyMOTHOMAZAaH TYP VUYH Maxaliui KapluH-
AKX K02MdHIMEHTHHH OJIaMU3

_ 220 _ 220 _
by = 25 = g = 490,

2. KyBypHuHT y4yana Tapcart YuyH (& = 0,20):

S g =62 +; +54 = 0,60, 2 =55 =0,77;

2 2
E‘hnlpcal( = h) + hS + h‘l = Z‘gwpcax g—g" = 0960;_3‘
3. Y3aHHuHT y3yHAWrH 6Vivua AYKOTHATAH Hanop h,=il,
Oy epoa i =0,0031, ¥ ruapapadk MabAyMoTHOMagal Q Ounan
D vuHr kuliMathapora kapab onunaau, yanail kunué

by =h +Zh =il + Boogo + Zhpcax =
. 2
=il + %’E(@ﬁ,p +ZE oo ) = 0,20 M.

2
H, hf Ba i; HHHI KMiiMatnapuau (B) Tenrnamara k¥itub

yBKcaK, v xoana 6= H+ 0,02 + 0,20, 6yngan H=6—0,02—
0,2=578 M.

Taxpopraw yuyr casosaap

4.1. Xapakar TaptubH (naMitRap pa TypOYAEeHT Xapakat) Hama?

4.2, TuapaBIHK KAPWHAKK (HYKOTHATAH HAMOp BA YHHHI TYPIApH) KAH-
nait?

4.3. Hanopay Kysyprapaa Ba ouux, ¥3aHnapaa HYKOTWITaH Hanop (a3Hep-
ruA) HU xucobnaw yeyaaapk sa M. Hukypanse, A. T1. 3erxaa sa A, 10, Ywma-
POB TAXPUGAAADH HUMANapiaH uGopar?

4.4. Fannp-0yaypnuK KpHTepHACH HUMa?

4.5. h,Ba A yuyu xycobnawr gopmynanapu Kamnaii Esvnanu?

4.6. Maxannuit H¥KoTHAraH Hamop HuMa?
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SEIMHHAYY BOS

HAIIOPJIM KYBYPJIAPJA CYIOKJTUKHHUHT
BAPKAPOP XAPAKATH

Acochii Tymynyanap

CyYIOKIHKHUHT GapKapop TeKHC HATapHaaHMa TypOyaeHT
MAPAKATHHHM A0OUPABAH UMITUHADPHK HAMOPAH KYBYprapaa ypra-
iaMu3. byHIaH TallKapH ¢YIOKAHK XapakaTMHHU HKKHHYMY Ja-
PAUKaIH KAPLIWAKMK Oo0AacTHra ternuinu aeé onamus. KyeByp-
HHHT HYKH JHaMETpHHH D, YHHUHI Y3YHIWUTHHH [ Gunad Gen-
[HAACAK, ¥ X0A4a KYBYPAArH CYIOKJIHK OKMMUHUHT K¥HIAmaHr
KECHMH MaHIOHMHHHT TMAPABAHK 3NEeMCHTAAPH KyHuaaruya:

m:%;x=nD;R=%=£‘ .1

Hanopnu xKyBypoarn CYKKAHK OKHMHHHHI XapaKaTlapHHH
ypranuuula THOPOAHHAMHKAHWHT acOCHH TeHIaManapHiaH
tdoiinananunany (II1 GoGra Kapanr).

5.1-§. HATIOPJH KYBYPRAPJIA CYIOKJIHK XAPAKATH HANTHIIA
HVKOTUITAH HAITOPHM XUCOBAAIL ®OPMYJIANAPH

Hanopnu KyRypIarst CYIOKAHK XapaKaTHHHHT HKKH XHJ
XONATHHH aOXMIa-3N0OXUAZ Kapad YMKaMu3:

. Bupuduu xon. KyBypHaHr y3yHIurd 6ViiHua iyKo-
THIFaH HANop /, ra HUCHaTaH Maxa/IHid KApIIWAMK YYYH HYKO-
THITaH Hanop Zh; = 5% naH xaM 6¥ica, aManaa Maxa/UIMi Kap-
LWHAKKIAP TABCUPHIa HYKOTWIraH HallOPHHHT AMFUHIMCH HON-
ra TeHr Z#; =0 pe6 onmuaau sa Oy epaa (bakar KyBYPHHHT
y3yHauru G¥itua iykomwiran Hanop A, yervaa ran Gopany. bByuza
KYBYPHUHI Y3YH/JIMTH O¥iiHya A, HYKOTHATAH Hanop CyB cap-
du K Moxyau opkanu xucoOIaHaan, YYHKY KYBYpAArid Kapa-
AAETTaH CYIOKAMKHHHT HamopiAM XapakaTM HKKWHYM napa-
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Xan# Kapiuiauk obacTira, SbHH KyBYp AeBOPH TVAMK, Fanup-
Oyayp Oynrar xonra xaBoG Gepamn. (4.139) dopmynanan Mk-
KHHYH RApaxaly KAPWMAHK OORACTH yUYH A, HH aHUKAZAMH3
2 .

B =2 (5.2):

6y epaa

Cye capdu moayan K noHpaBuii HANOPAM KYBYD YYYH

2
Oy epna
5. 1-mcadean
8, )
C = %:f(%). (5.4) N K D,
M/c MM

ByHaaH KVpHHAIMKN,

y¥aH, n¥nar, TeMHplan 0,0242 0.0125 30

SICANTaH JOUPABUI KYBYP~ 60,0220 | 0,0361 75
nap ydyH X cyB capdu Mo- 0,0208 0,0762 100
AyAu daxar KyBYPHUHI 0,0200 | 0,352 1125

AuaMeTpu GHAaH YHHUHT
AeBOpU Fagup-OyAyPANTH

A ra 6OEnMK, Arap KyByp-
JGDHUHT aHMK A Fanup-

0,0191 0,2193 150
00172 0,4749 200
0,0165 0,8475 250

6yAypAMTH Gepuiran 0,0161 1,352 300
G¥nca, y Xonna KyByp ydyH 0,0156 2,019 350
X ¢y capdu monynu da- 00151 2,863 400
KAT YHUHC JHaAMETpHTa 0,0148 3878 450
%’;ﬁﬁ'sflj’l’;‘{a&ﬁgj 00145 {5006 | so0
Ra’napia K Ba A HHHr 0.0141 8,163 600
MUXIODPIApH KEeATHPHI- 00136 12,251 700

FaH.
5.1-Kagpanna ragup-
Gynypmarn A = {0,1+0,15)
MM (MKKMHUH 1apakan 00125 | 31,102 | 1000

0,0132 17,324 300
00128 23,627 900
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papunutk obaactura xapalwii) 6ynran siHrM OMTYMBIAHran
#¥mu Kyeyp yuyH K cvB caphu Moayilapn Ba A THAPABIMK
WiINLIAHWI KOGDDHUMCHTAADH HMHT KHHMaTAapy KSATHPHL-
1an.

5.2-xapeanaa xaM xyasu 5.1-xanpangaruaek K Ba A nap-
NN KHAMaTAGPH KeATHpHATaH 6Yaus, 6y epaa dakar auru
n¥nar Kypyp OMTYMAaHMaraH, YHHHT Faanp-Oyaypauri
A (0,25+1,0) MM

5.3-xkagsanna xaMm 5.1 Ba 5.2-xamgpannapiariigek K sa A
HUIY KUAMATAaPH RULIATHATER KYBYPHHHT FAnUp-0YIypAMTH
A {1,0+1,3) MM YIYH KeJTHPHITAH.

by xagsainapaaH $onaananub, (5.2) bopMynanaH h, HH
OCOHTHHA XHC001ab YHKApUII MyMKHH, BYRAAH Tallkaphy, arap

5.2-wadean 5.3-xeadean
A I A 0 N T
0410 0,009¢ | 50 0,0530 0,0084 50
0,0350 | 0,0284 75 0,0470 0,0247 75
0,0320 00614 | 100 0,0416 0.0539 100
00300 | 01106 | 125 0,0380 0.,0982 125
0,0280 0,1814 | 150 0,0356 0,1606 150
0,0255 0.3914 200 4,0323 0,3464 200
0,0240 | 0,7020 250 0,0300 0,6272 250
0,0230 ] 1,128 300 0,0284 1,0178 300
0.0224 | 1.6848 350 00270 1,5346 350
0,0215 2,394 400 0,0257 2,1955 400
0.,0209 | 3,261 450 0,0250 2,0809 450
00,0200 | 4,283 500 0.0242 3,954 500
0,0200 1} 6,8605 | 600 0,0232 6,415 600
0,0192 10,259 700 0,0224 9,531 700
0.0185 14,543 800 04,0218 13,487 800
0,0178 | 20,035 900 0,0212 18,297 909
00170 ) 26,704 | 1000 0,0207 24,175 1000
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h, 1, K guiinatnapn mavaym 6Vaca, (5.2)aan cyB Capdmuiu
- Xucobnaul MyMKHH Ba X0Ka30.

2. Mkxk¥HYH xoa. by epra Maxannuil Kapliunuknap
Y4¥H AYKOTHNTAH Hanop WUFHHAKWCH Ih, HWHT MUKAOPY
KYBYPHUHT Y3yHNUTH OVilnua HyKOTHAraH Hanop /s, HUHT
MUKIOPUIa AKWKH. Lynuur yuyn xyeypaapHu THAPaBIMK
xHcobnawaa xh svTuGopra onuHaAM Xamaa j, (Gepunrad
MACANd WAPTH WKKHHYK AAPaXany xKapiuauk odnacriia
S¥aumnaal kateu nasap) HDapcu—Beichax dopmynacnaan
AHHUKJAHAAH:

2
h =2 g4, - (53)
OyHAaa A — rMaparanK uwkanarual Kodhduunery, v 4.9-§
narv hopMynanapaaH aHMKAaHaAH EKK OYAaT KyBypaap y4yH
5.1, 5.2, 5.3-kapBannapaad oauHanu. Maxannuft kapuu-
JUKNAP y4¥YH HYKOTHATAH HanOopra KeNncak, YHHHT Xap OUpH
anoxuaa XK. Beficbax popmynacu (4.155) épaamuna xucob-
HEVEDIVN

H

h =84 (5.6)

5.2- §. HYKOTHATAH HANOPAAPHU KVLIUE YMKHID.
TYJIAUK UINKATAHUNI KOB3PPHIREHTH. KUCKA BA Y3VH
KYBYPJAP TYLHIVHMACH

5.1 Ba 5.2- pacMmaapaa UKKH XHA KYBYD Ba Xap Xun Kap-
WHAMKIap (Maxaninl Ba OKMMHMHI y3YHAUTH OVilnda)
KeJTUDHITaH, MAacasaH, THiza, kKymMpak, THpcak (Oypu-
AWLEY, TE3 KeHTaluU 83 X0Ka30. 5.1-pacMia KYBYPHUHT
ARAMETPU YHURHF Y3YHINTH O¥iliua OMp xun, 9BbHH ¥3rap-
mac, 5.2- pacMAa 3Ca KYBYPHMWHI AMAMETPYU YHUHT ¥3YH-
JHTH OVAMUA xap Xwi, AsHKH ¥3rapyBuaHl. By Maxannuii kap-
WUTHKNLAPHUHT  OpPanuFH  €TAPAM AapaXada y3yH, SbHHU
(20— 30) D pan KaTTa, WIYHHUHE YUVH MaXaannil Kapuinink-
NapHUHr Gup-Oupura TabcupH WVK. ¥ xonaa 1—1 kecuMaan
2—2 KecumMraya O¥nranH opaivkaa TVIMK AYKOATaAH Hanop
Kylilnaaruya oysanu:
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5.1- pacH. 5.2- pacm.

h=h, +Zh, (5.7)

(5.7) TenrnaMafary XANNAPHWHT, SbHM NYKOTWANaH Hamop-
MAPHHHT Xap OUpHHH GYnak-0¥NaK Kapah dMKaAMH3,

I. Maxaaaufd KapUWUIUAKAApP TabCcUupUAl
AVKOTHATAH Hanmophap MUFHHIANCH

h=h it h +h . (3.8)

RUERE] *IMpax THPCAXK Tes KeHroiM W’

XK. Beiicbax popmynacura acocad by MaxamiHii KapuIMiHKaap
TabCHPHAA MYKOTHIIraH Hanop/jap Kyiduiarada

2, 2
kwma = éﬁ'm’.\a 'g_g » hrupcnx = E'rupcax S_gﬂ
B _ _ 2 (59
Kpax x?upax 23 hrea KewraiHm m KeHrahuu 28’

Dynnan xenu® YMKaguku,

2
Eh; = (grmn ¥ gxglmpax + érupcax + é‘re‘s KeH[akHL }S_g H (5 10)

KM YMYMaH OjiraHaa

2
Zh, =Z{-U.§§. .11
2. KYBYDPHHHT Y3YHIRIH OViinua AVKOTHATAH
Hanop. by (5.5} ¢popmynanan anuknasagu. bearu kupura-
MH3:
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A =&, (6earn). (5.12)
(5.12) Trenrnamanu (5.5) Tenwrnamara Kyiicax
2
h=8 3 (5.13) °

GyHoa &, — ¥3aHHHHT Y3YHIMTH OYiidvya MILKanaHHW KO-
sbdrnuuentn. (5.13)1an KypuHUG TYpUOINKM, A, HH XaM °
TE3NIMK HATIOPH OpKANH Hdofanaul MyMKHH 3KaH. :

3.Tynug HYyKOTHIAraH HAMOP A HH AHUKJIALI Y4YH :
(5.13) pa (5.11) au (5.7)ra Kyiiub yMKamMu3 )

2 2 '
he =B +Zh =& £+ I8, 52, (5.14)

EKH

2 .
hy =&+ 25;) 55 (5.15) -
Bbearn KHpHTaMH3 E

(& +28)) =&, (5.16)

(5.16)uu Hazapma TyTrad xonga (5.15)Hn Kyaupus €3aMus.

2
h =8 % (517

(5.17) dbopMyna TYHK HYKOTHATAH HaMoOpHK XHcobaaw dop-

mynac. ByHaa &, — Ty¥1uK nuxanaHum KoaGhHIHEHTH.

[Hynaalt kuau6, y4 xun AWKanadull kosdpdpu-
HHEHTHHHU ONIAMK:
a) Maxaini #YKoTWIraH Hanop h, HR aHUKIAW YYyH,

Maxa/nHMil KapliwmK KodGphHEneHTH — & ;

0) V3aHHMHr y3ywnuru Gyitnya HYKOTHATAH HANOP h, HY
AHMKAAM YUYH, YHHHT y3ysaurd 6Viuva Kapimniuk koadudu-

LueHTH — &;;
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N} VYIMK AYKOTHIraH Hamop A, HH aHUKRAUIL YYYH, TYIHK
NAPITUI UK KoaddruMenTH — &,

by KYBYD IHAMETDH ¥3aHHUHT Y3YHIHTH O¥iiMya y3rapmac,
wint D = const 6¥aral Xonaa onybrand Hatuxanap (5. 1-pacm).
"M KYBYP AMAMETPH YHHHT Y3YHAMTH O¥#inua y3rapybBuaH
1) + const G¥Aras XoAHH Kapab YHKAMMS.

Kyeyp AMaMeTpM YHMHI YIYHIWrH O¥iiMya VarapysdyaM
{ ¢ const G¥aran xonzga, (5.10) Ba (5.15) dopmysanapuunr
WAPTUHHM KanAall HaxapHlIuMH3 Kepak. by capoara xago6
OepPHMIL YUYH, MacaiiaH, HKKH Maxaiani KapUIWAHK YYYH RYKO-
THITAH HANOPHM, yNapaaH GHpUHH Te3 KeHraluim Kapuvim-
' YYYH U, Te3NMHK OPKATH Ba HKKHHYHCHHH XJMPaK KapLiH-
ANTH YUYH v, TE3AHK OpPKany udonanaiMus (5.2-pacm)

vl

2
Zhj = g;ea KEHraiuw '22‘!5 + E.b;(ympnx zﬁ' ] (5 18)
Oy epaa, OMPHMHYH MaXannuB KApHWIWAKK VYYH HYKOTWATAH

HANOPHH ¥, TEINHMK OPKATH XaM udonanamy MyMKUH. ByHUHT
VUyH YIIYKCHIIMK TeHINIaMacHaal (oilganaHaMHus,

vy =, 0, =...const,
OynaaH
I~
v, Sv, ==,
g (5.19)

Dupu (5.18) reurnamanaH, (5.19) TeHrnamManu Haszapna Tyr-
raH Xoaia, KyHMIATHHH ONaMu3;

’ 02 ’ 2 t«'z 1)2
§1e3 KeHIaHHIW 'ilg' = énz KEHCAAKLL (-:_%ll) -2_; = g:e! keHrafnw ii (520)
OyHIa

. . oy :
én: KeHrafinr .c:n'ea KeHraftnw [E} . (521)

(5.21) TedrnaManu (5.20) TeHrnamara Kyicax,

2
; Y[ _ g» v
ére:l KeHFaRHE E = gna ¥enraituw f;" (522)
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(5.22) tenrnamany (5.18) ra K¥iiu6, o3ruHa ¥Y3rapTHpHLI
KHPHUTCAK

L4

2 2 ?. ’
= ¥r v3
2 h Te: KEHIARI W 23 + E—‘K)‘Mpax 2_ - (&nea KeHrafnw + E—\xyupax ) 2g ?(S.B)i;

OyHIa
E-*:ez KEHTaRHW +E-f;yupax = :'J
EKH
= ' Uz
Zh=8 5 (5.29)

ByHIaH KYpHHHO TYPMOMHKH, KYBYPHHHT AHAMETDH Xap XWJ
6YnHILNTa Kapamaii Dapya MaXa/UTHA AYKOTHATAaH Hanopnap-
HH aHMK OHp TeanUK opKanu udoaanail MyYMKHH 3KaH, dakaT
YHUHT KO PHUMCHTHHM TETHLIIH KYHAATAHT KSCHM MaiaoH-
AAPHHHUHT HUCOAaTHra KYymalTHpHLL Kepak.

¥Y3yH Ba KMCKA KYBYpAap TYMIYHYACH. Arap CYB YTKazyBuH
KYBYpJap YUyH Zh; MHKEIOpPH A, MHKAOpHra HucHaTaH Xxyna
KM4HK {3—5% nan knuHK) 6¥nca, 6yHgaii KyBypaap y3yH KyByp
xpcobnadand, y xonaa

h=h,. (5.25)

Arap Th; MEKIOPH XMCOOra OMalMraH Japaxaia KaTTa

6¥nca, apuu Lh; ~ h Gynca, GyHmail KyBypiap KMCKa KyBYp
Ieiinnann. BynaaH Taukapy KHCKa Ba Y3vH KyBypJap, YHHHT
OHAMETPHIa Ba Y3YHJIMIHIa Kapa0d axpatunagn. Macanan, au-
ameTpH 200—3500 MM 6¥ncao, yayHaurn 2001000 M aan katra
6¥nca, ynap y3yH KyBYpAap KATOPHUra KHPpHTHAAZH. Axc X0naa
yaap KUCKA KyBypnap xvcoOiaHaau.

5.3- §. VITAPMAC JHAMETPJIH OJ4HA KUCKA KYBYP

KypypHMHT yayHaurn GViinya wwoxobuanapu GyamacaaH,
AKKa ¥3u Gynca, 6yHnad KyByp olnMii KyByp Oemnann. Ynap-
HHM THAPABJUK XHcobnall y4yH KYBYpAArH CYKKJHKHHWHT
OKMMHMHH Gapkapop xapakaria Ae0, YHHHT TeNTHIMHH BakT
yTHILK Gunan ¥arapmac aed,
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5.3- pacm.

v = const (OKHMHKRHT Y3yHAuT| H7iinya), (5.26)

xitMaa A Ba B naMirapaarn cye CaTXHHHHr GapkKH ¥3rapmac
aeh

zZ =const, (5.27)

KaOyn Keau®, KyBypaardH cye capdH MHKIOpPMHU aHHKfai-
Mu3 (5.3-pacm). byHuHr yuyd /1. bepHynnu TeHIIaMacHHH y3-
NYKCHIIMK TEHT/IaMach GunaH GHpra kK¥anab MacantaHuHr edu-
MUHM Onamus*

1. CyoRIHKHREHT OHP HAHMJAH HKKHAYH MINWOTA OKHO 4R-
KHIIH.

ByHUHr yuyH 5.3-pacmaarunex 4 Ba B unuiiHyu GHpraitu-
PYBYR ONAHI KHCKA KYBYP ONaMH3. YHIA:

a} HKKHTa 1—1 Ba 2—2 Kecumiap Searmaaimus, 1—1 kecum
A WAWLGATH CYB CaT¥WAa, 2—2 KecuM 3ca B uamiigaru cys
catxmia xoinalurad. By xecumnapna 6ocim p = p Ba TE3NUK-
Aap v, =vy= () MabIyM;

©) ropuzonTan O —O Takkoc/1all TeKHCAUTURY Senrwaaii-
MH3, ¥, B MIMUIIATH CYB CATXMAA, BHU 2—2 KecHMila Xoii-
nawraf. bysaa z,= 0 6ynanu;

g) JI. BepHYANH TCHINaMacHHH E3aMH3

* Kecumnapui Ba 0—0 taxxocnati Tex{cAMrdHu WyHAafl Tafnpraw
Kepakky, yiRja JI. BepHynan TeHIMaMacHOarH KYNYMAHK Xa@nap MHKROPH
HOMrA alaHCHH, G K¥iuATaH Macana wapTHra Ba YHH ¢yaérray tanaba Ba
MYXAHAMCHUHE MaxopaTura (Guaummra) GOFnuK.
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01”1 + B azvz 7 .
STy Y+z, =t +z2+hf, 5.28)

r) (5.28) TeHrnamagaru xap GHp Xaa MUKROPUHH 5.3-pacMra
ac0CcaH aHHKJIAHIMHA3:

=2, v=u,=0; g =p,;, o =0, =o =10

2 =0; v,=v=0; p, = p,. } (5.29)

6yuna Z — A Ba B nauninapaary Cye caTxJIapMHUHT dapKH,;
o) (5.29) Hua (5.28) ra K¥iH6 YMKCaK, KyHUNAIMHH OJa-
MH3

Z= kf. {5.30)
ByHaaH K¥puHaauKH, A Ba B MAHILAATH CVB CATXTAPMHHHT
hapkH KyBypaaru TVIuK, HYKOTWIraH Hanopra capgnaHap 3kaH.

TYNHEK, AVKOTHATAH HATIOpHM A, XyBypOarM OKMM TeIUrH v
opKanu Hdonanab, (5.17) d)opmynanaﬂ

2
=8 3 (5.3

Gyuna &, — KyBypaard T¥AMK uwkataHdw koaddauueHTn.
(5.31) Hu (5.30) ra x¥iicax

Z=¢ L. (5.32)
(5.32) Hn v ra HucBaTaH eycak

v= 7"57\1232 - (5.33)

Cys capdu
o = ED 1
Q_.vm__’t4 gf_,ﬂgz‘ (5.34)

2. CyrokaNKHunr 6kp HoRmaan aTMochepara oEH0 THEHIN,
A WIMIINTa YA3HTaH O0OHil KHCKAa KYBYD OpKain aTMoche-
para oKHO YHKaETraH CYIOKJIHKHH Kapa® uHkamus. IOxopnaa-
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5.4- pacm,

M WApTHapHM cakaa® xoaut (Hapkapop xapakaT v =const,
H =const, 6yHoa f — A MOUALWIAATH CYB CATXUHMHT 2—2 KyHA-
JMaHr KECUMH MapKa3wiaH 0anaHANUIH}, KYBYPOALH CYB cap-
¢Hn MHKIOPHHH aHHMKAaHMH3. ByHIa XaM, IOKOPHIATHIEK,
KYBYpJArd CYWOKAHK XapaKaTHHH FHAPABIWK XucoOnanria
. bepHyann Ba y3nyKCU3NHK TeHITIAMaIApHHM Gupra K¥anafi-
MH3. MacanaHMHr WapTy Ba yHAard 1—1 pa 2—2 kecumiap,
0—0 TaKKocaall TeKUCAHTH YK 3Mala KypcaTiiraH (3.4-pacM).
1. BepHYANH TeHrMAMACHHH E3aMH3:

2
avi B wv | P,
T + Y +2z, = ETE +=2 7 +z2+hf, {5.35)

YHIArd Xamnap MEKIOPJApHHH 5.4-pacMIaH olaMH3:

a=H;v,=0,=0p =p,; 0y =0, =aa=10;
2 =0, vy=v; p, = p,. (5.36)
(5.35) ra (5.36) narm MHUKIOpJAapHH KYIMH3
H=h+%. (37

Oxopuia xipcaTuaranaex h fpuura (5.17) TeHrnamagaH
doitnanancak

b

2
H=8+3. (5.38)

(5.38) TeHrnaMaHW ¥prauya Teanwk v ra Hucbaran eycak
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Cys capdu
o < 2D
Q=vo= ”T—,J+—§—f\’23”- (5.40)

3. Xynoca. (5.34) Ba (5.40) cdbopmynanapHu Kylingaruda
KYyurpr0 €311 MYMKHH

Q = Uy 28Z; (5.41)
Q = Ny 0 28H , (5.42)

Oy epaa Hyeyp — KYBYPIATH CYB capdu Ko>hdhuuMeHTH, ¥ KY-
HHIarH4a aHHKJIaHaaM:

a) A Ba B xaw3zaHd Kymyp OumaH GupramTHprad xonna,
(3.41) dopmynanaH

I SR B
Fr  ErEE e

6) CYBHHHT A xaB3alaH KyBYp OpKasH atMocdepara YyHKHO
Keraérran xomua (5.42) dopmynanas

R eveyp (5.43)

N T i .
u‘KYBW J] +€f Jl"'%"'zéj (544)

(5.41) pa (5.42) dopmynanapaan GoHIaNaHUG, KHCKA, Y3YH-
nury 6¥iiya IHamMeTpH ¥3rapMac Syaran ofaMil KyBsyprapHH
rHApABANK XHCoOma MyMKiH. OnaMi KHCKA, IHAMETPH y3rap-
"Mac KyBYpnap kKatopura cHthoH, HACOCHHHI CYDMII KYBYDH,
JIOKepaary rOpHIoHTAM CYB YTKa3rny KHCKA KYBYpaap Ba Goul-
KAjuap KUpagu.
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5.4- §. OMJIMI Y3YH KYBYPIAPHH THAPABIHK XNCORJIALI

VayH KyBypAapHH THAPABIMK XMcoOhalWAa 10Kopupa aii-
FUNITAHACK, MAXUUMMH KapWIHKIap TabCHPUAA U¥KotuaraH
nartopnap 2bTHGOPra ONMHMAMAN, YHIAH TAWKAPH E—F Ha-
jiop Hu3KFY, P —P nee30MeTp 93N ownan Supnawany (5.5-
pacM) Ba OMp YM3HKHM TalLKMT 3Taru {(UYHKM KyByp y3yH

1
GynraHaa YHHHF TE3MHK HANOPH '2UE Kyda KHIUK 6ygagH,

\HYHHUHT YUYH YHY Y5THOOPra onmMaca Xam 6ynann).

1. CyIoEMMKABHT GHp HAMWAAH HKKHHIM HIHIINA oxpf uu-
KHILH.

A Ba B xap3anapaaru CyB CatxJIapHHUHL dapku Z jiyxo-

SWIFaH wanoprapHner A, f,, &, HueasIncHra Tewr:

Z= h’l + h’z + hfs' (5.45)

Y3yH KyBYPap yuyH MYKOTWITaH Hanop h, (5.2) dopmynanan
annkauagy. (5.45) ra (5.2) aan A, HUAT KAAMATIADUHY KPiub
YHKCAK

2 2 2
Z=Q—2l‘+§—%fi+—!3, (5.46)

6ynna K, K,, K, — 1, 2 Ba 3-xyBypnapaa cyB capdbu moxysna-
pu; 1, 1, I, — Vua 1, 2, 3-KyBypNapHUHI Y3YHIMKapy, Q —
cys capdu, 1, 2, 3 Kysypaap yuyd Q ysrapmac (Gup xun).
(5.46) upn Q ra HucOGaTaH €Ycak, HKKM XaB3aHy SHpnrawTu -
pYBYH HXTHEDUH AHAMETPIIH Y3YH KYBYP YUYH CYB capdy dop-
MYJIACHHH ONaMi3
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L= Q'L?‘T,
OvHAaH

Q= -Z_

(547)

by dopmynanapaad QoiaanaHnd MyxaHAWCAHK THAPABAUKA-
CHIA TYPAM MacanalapHH €YMLl MYMKHH.
2. CyioxiaKuunr 6Hp Hasmaan atMocdepara okHd YHKHIH.
A xaB3agaH KYBYp OpKaaH atMocdepara YUKHO KeTaéTraH
CYBHMHT CaphHHM XaM XyAOH i0KOpHaaruiek xucobnaimMus. by
X043 XaB3aJark CYB CATXUHHHT KYBYD OXMPHIATH KYHAAIAHT
KCCMMH MAapKa3uiaH 63.}13!{,[[)1“["“

H=h, (5.48)

By epna, wyHu aiTHO ¥TUL KepakkKH, KYBYp OXHpHAA Maxan-
Ui KAPLIMIKK HATHXACHAA HYKOTHATAaH Hanop GaxkaT KyByp-
IaH YHKHILZA YBTHOOPra OMHHILIH 3apyp, YYHKH ¥ epfa Cof-
no ypHatuarad. Ceomno Gy KOHYC LIAKIMIArH KHCKA KYBYpP
6VnKO, YHHHr OXHPH {CYB OTHAHG YMKAJKIAH epH)HUHT IHa-
METPH KYBYPHHKHTA HHCOaTaH anya Knuuk. Ly cababau cys v
epaAR KaTTa TeIMHKIA OTHAHG 4YHKAgH. Y Xonda 5.6-pacMra
acocan

2
H=h+h + ’5’% (5.49)

Oy epaa k,-m — KYBYPAaH YHKHIIAA COMIoaa AVKOTHITaH Ha-
nop,

v
h =&, ﬁ. {5.50)
(5.50) Hu (5.49) ra xjiicak -

2
H=h+(1+&,)71, (5.51)

KM
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SETE g
Lanag sy

5.6- pacwm.

o
H=h+st, (5.52)

Oy epaa

L%=$ﬁ:- (5.53)

(5.52) Hu Kyhugaruva KIRpUG €3H10 MYMKHH

¢ 0’
H= Iz 1+ 2enl (5.34)

Kysypaarn Hamopnud XapakaThapHHHT THAPABAMK XHCOO-KH-
ToOMRapH Wy TapTHORa onub Gopunamm.

5.5- §. Y3YH KYBYFJAPHHHT EHMA-EH XKONNAHHIUK
BA KETMA-KET YJAHHINH

CyB TAaBMHHOTH aManuéTHaa 6ab3H OUp KyBypiap €HMa-eH
xolimaHanH, SOIKANAPH KeTMA-KeT VAAHHIUH MYMKHH,
I. Kysypnap keTMa-keT ynanraunaa (5.7-pacm)

UYKOTHIraH Harnop h,w OKMMHHHI | —] KVHAANAHr KECHUMH-
oaH 2—2 KYHAATaHT KecHMuravya 6yhraH Macoda yuyH

by, =h +h +h, (5.55)

GYHIaH KYPMHAAHKH, YMYMMIl HyKoTwirad Hanop # 5 KYBYp-

Jap KeTMa-KeT yJIaHFaHAa xap Oup 6¥nak KyByprapnaru iyKo-
THJATaH HANOPJAAPHHHT AHFHHAHCHTA TEHT.
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5.7- pacm.

"2 KyBypnap éHMa-8H XoHnawmrauaga, AVkormi-
raH HamnopnapHH KYWHG YHKHIO MYMKHH SMAc, YYHKH Xap

Gup KyBypHa anoxuia HyKOTHATaH Hamop, hy =k, h, = h,,;
h,.3 = h,.AB » YMYMWH RYKOTHATAH HANop h-’,w ra TEHT, ABHU
By =M= h;2 - hfa. - (5.56)

48

5.8-pacmna A pa B nyKranapra ternuui 4 nykrara f1, nbe3o-
MeTp Ba B Hykrara /7, nse30MeTp YpHATIIraK, yIapHHHT (hap-
KU Ouzra A HyKTagaH B HyKTaraua GV¥araH y3yHiaHkna HyKo-
TMATaH HAaMOpHH Oepaau, TbHH

Py =Hey —Hey, (5.57)
6y epna H,, Ba H,, Moc xonna A sa B HyKranapaaru Hanop-

nap. Xap OMp KyBypiarH HYKOTHATAH HANOpNAp XaM XyOOH
(5.57) xabu &3unamH

-1 E’M-R 1T,
| I e ———
N "?r-"'?fy.‘f!r

AN &ty b 5_%.

\ . Gy theidy ﬂ'%
a } &

5.8- pacw
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By = He,, 'Hes;
by, = He,( “Hea§
hl:‘l = HeA - H

€5

(5.58)

Oywna Ay, &, , A, xap OMp KyBypaa i¥KoTwiran Hanop. (3.57)

Ba {3.38) TeHrnaManapuu Hasapaa TyTral Xonga, KyRuiaruda
CIMILUMHUS MYMKHH:

h =h, =h =H, ~H,,. (5.59)

"As

Bynaan kenqud YMKAAHKH, EHMA-EH XOMAALITaH KyBYPIADHUHT
xap OupHAa MYKOTWITaH Hanop Y3apo Tedr 6¥naan, (5.59) tenr-
namara (5.2) TeHrfaMagaH YJIapHHHI MUKIOPJAApMHH KYiiub
YUKCAK

0, .08, 9 '
h”AB - 'ﬁz‘ﬂ ?%;-12 =~K_3:?13 (5.60)

.

(5.60) TenrnamMand Q ra HucOaTaH eycak, YHAArM Hucbatnap
yJuTa TeHTaMaHu Gepany

__
(H g =K J}fi;
(in 0, = Ky f2ar|

: (5.61)
) 0, = K, 2.

Bbynapra kyumMya TYpTHHUH TeHIaMaHn €3aMH3

(Iv) ¢=0,=0,=0,. (5.62)

Arap cys cappu @ Ba KyBYDHUHT ¥A4yammapH, Macanaf, D, {
Gepunran xonga, mwy 1yprra (I, (ID, (HUID) sa (IV) Tenraa-
Manap TU3MMHAaH $oilfanannd, MyxaHIuciIMK-rHapaBanKa
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MacaNaNApHHH SYHLIHMHM3 MYMKHH. SHAM U1y TYpTTa TEHIVA-
M4 TH3UMHHHHT €YHMHHM OJlaMK3, YHHHT yayH (IV) TeHrna-
mara kosrae yuana (I, (I, (III) TeHTnaManapHu kyiub uu-

KAMH3
0- K,Jf’ﬂi " Ku’%i + KJ,/E’;;L, (5.63)
éKH
0=Jh, 25 (5.64)
(5.64) man
2
h"AB = Q—z
e 5.65)
=5 (

(5.65) aax A, Hu Guaran Takaupma (5.61) nan Q,, Q,, 0,
JlapHU TOTIAMH3.

5.6- §. MYPAKKAB (TAP'KAJII"AH) ¥Y3¥YH KYBYPJIAP TAPMOFHHN
TUAPABAHK XHCOBJAII

AManauéTna Mypakkat TAapKaIraH KyBYpiap TapMOFH UKKH
XMW KyprHHLUAa OVIain:

a) GOENaHMacaaH xap Xul TOMOHTA TapKAiTaH KyBYpAap,
éxH Gowcaya xumb alfrranga 6ollH Sepk Kysypaap (5.9-pacm);

6) GornaHrad €kM 6oluKaya Kuamub aiitraHaa, XaIKacHMOH
(konnuesofi) kysypnap (5.10-pacm).

Bormanmaran 6oy Gepk KyByp TapMord (5.9-pacm) OHp
ACOCHI MAMHCTpaN KyBypaaH uGopat 6¥imd, yHaaH Oup Heuta
KYBYD moxoﬁqanapn Xap TOMOHra Tapkairas 6ynamm.

Bormuran €xu XankaCHMOH KYBYp TapMOKIapH 3ca,
KVUMYl KyBYpaap éplaMHaa my GoFlaHMaraH TapMOKAap-
HHHT OXEPJAAPHHHE KYIUHO YHKHLI HATHXacKAa nadizo Gynamu.
XankacyMoH XoHJaluraH KYBYD TapMOKJ3pHHHM KypHULIaH
Makcal, ac0CaH, UCTeBMONYIWAAPHH CYB OnnaH GeT¥XTOB Tab-
MHHIALL
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5.9- pacwm,

BornanMaran (xap ToMOHNra TapkairaH) 6ouin Gepk KyByp-
JIADHUHT TAPMOFWHH THAPABIUK XUCOoBNAL — KYBYP TAPMOFH-
HHHI Xap OWp Gynarngary KyBYpNAapHHHI AHAMETPAApPHHH Ba
TApMOK, TYTYHA3PUIArA HYKTAAapaa HANOpAApHH aHHKIAAaH
nGopat. byHaait KyByp TApPMOFMHM THAPABIHK XUcoOaall yiyH
Kyiipnary MasnyMmotaap Gepunran 6¥nuiun Kepak.

TapMoxHHKHr xap Oup GYyharMaard KyBYPAapHHHT Y3YH-
AUTH, TAPMOK, Xofinaumirad ep ONMAaHWHHAT GeNruiu ropu-
30HTaN UM3UKI2pH, TAPMOKHMHTE Xap Gup 6¥naru HyKrana-
puaarn cys capdaapu gq,, g, (¢° — TeHr capdnaHaguran cys
capdu) Ba Xap GUP MeTP YIYHIHK YuvH Hepuarad. Bynaaii
TAPMOKAAPHH MAPABAHK XUCOONAL TAPMOKRART HT OXHD-
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7 l anan ! ‘

4 5
4 A Iy

5.10- pacm,

' HyKTacknaH GourmaHanu Ba xucoOGnaul TapTHOH CYB
OKMMHTA KapliM iAVHanauwaa oaud dopunank. iapaenuk
XHUcOobMall HATHXACHAA KyHHAard MEKAOPIAPHK aHHKAAH-
MH3: KYBYp AMAMETPH Ba BOLOHANoOp CakuHAard Cye Carxu
Genrucu. CyB caTXy OeNTHCH TAPMOKHHHT HyKTanapura Ge-
puiras cys cappuHu Genrvmaiizd. MarucTpan KyByp 3ca
KeTMa-KeT yIaHraH Ba xap Oupynaa cys capdu Typnvya 6¥nran
GUp HeyTa KyBYphap HUFHHIMGHIAH TAILKHWA TONCaH KYBYD
xucoGnanagu. Konran Gapua KyBypiap LIy MarHCTpan KyByp
OpPKaAH cyB OHNaH TabMUHAAHAIH,

Yuymuil Xxucobaam Tapruon

1. Kyeyp mapmorunune xap 6up Gyaazu yuyw cye capu
muxdopunu anuxaaiimuz, TaApMOKHWHT UXTHEpKIL O¥narnna-
TH CYB cap(H MHKAOPH YHAAH KeHHHIH TapMOKaara Gynak-
JNApHUHT cye capdura Tedr 6ynvwu wapr. Macanan, 3—4
6ynak yuyn cys caphn 0, = g,; 12 6§naK y4yH cyB cap-
bu Q_,=qrqg,tg t gL 2-5 6ynak yuyH cyB capou
Q=¢,10355q -4

2. Mazucmpan wusurunu managu. Y0Oxopuaa alTtuG yrua-
raHgeK, MarucTpal YM3WFH, SbHH 3HT aCOCHH CyB YTKAa3rny

KYBYp, TapMOKIard apua cyB capdH LWIyHIaH ¥TaaM, ¥ SHC
Y¥3YH KYBYPAAH TAWLIKUA TONraH oynanm.
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Maructpan Kysyp 1—2—3—4 ux xucodnam,

I. KyByp TapMOFH MarMCTPATHHHHAT Xap Oup O6¥nmaru yuyH
NKTHCOAWH Te3NUTrHHA Kadyn Kiiamus, by U emcon TEVTHK KYBYP-
HWHT gHaMeTphra HoFAHK (3.4-Xanpanra KapaHT), IYHTa Kapa-
MACAAH UKTHCOAHI TEMHKHH Yuques = LOM/C He6 Kabyn
KHIAHILI XaM MYMEKHH.

3.4-xcadean
D, m 0,10 0,20 0,25 0,30
Y, racon? M/c 0,75 0,90 1,10 1,25

2. KyBypHuHr xap Oup O¥marH yiIvH HKTHCOHMH Te3nHK
U\ imeon HM YPHATTAHAAH KEHMH, MArdCTpajl KYBYPHHHI QHa-
METPHHH aHHKAIaHMH3 (YINYKCH3IMHK TEHIMIAMAaCHIaH)

- . _ faw | 4Q
0= Vyxrncon ? = J% - AWykracon * (566)

HaTHXaAa D’ HM cTaHAApT MMKAOpUIaya GYTYHAAIITUPHE oNa-
MH3.

3. MarucTpan KyByp O¥1aKiapuHMHr Auametprapu D, Ba
cys capnapn @ wMawniyM OynaraHaaH KeimH, yHHHT Gapua
Synakiuapu y9yH KyBYPHHHT Y3yRIUr# OFiinda yMyMuil irfko-
TUATAH HANOPHAW avHKNalMu3

h=%1 67

4. h, HM aHMKNaraHJaH KeHHH MarucTpan Kyeyp 6yitnya
P—P Nbe30MeTPHK YHU3HKHH 4H3aMu3 (5.9-pacM), YU3HLIHU

MarHCTpall KyBYPHHHI OXMpUOaH (MacanaH V) gaH) Gouwiaii-
Mi3, [Tbe3oMeTpHK YH3MK, P—P HU KypraHiaH KeitHH KyiHIary
Vy5 =V +Ih, (5.68)

TeHIMIaMagaH BogOHanop GaKaaru cys caTxi 6EATHCHHH aHHK -
JafiMu3 (5.9-pacmra Kapanr). by epaa Th, — marucTpan KyByp-
HMHr y3ynaurn Gyituda T¥nuK #yKorwiran Hanop. By Vo
Oenrd BoaoHanop Gax YpHaTHATAaH MHHOPAHHHT GaaHIUTHIH -
HM aHHKJAANIOH. :
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Kysyp moxofuanapuiy ruiapasiHk Xucobnam, Marucrpan
KYBYp YYYH P—P MNbe3oMeTpHK YM3VFUHH KYpPraHaa, KyBYyp
WOXCOYANApUHHHAT Xap CHPH YYYH MariCcTpanra YNaHraH XoiK-
3 YNapHHUHT HanopiaapuHH aHMKAarad saMk. Macanan, 3—§6

KYBYp WIOX00YaCHHMHT OOWIAaHULUINAA Hanop V; Genrn Ou-
naH wdonanakail, 2—5 KyByp Iox00UacHHUHT GOIMaHA LN~
Aa 3ca Hamop V3 Genru Gunad HdoaanaHaaM Ba XOKa3o.

FOxopuina afiTuATaHAapra acocan: !
a) MacanaH, 3—6 KyByp 1IOX0G4acH YYYH WYKOTHATAH Ha- |
nop :

B =V -V, . (5.69)

OyHaa V) Oenru MardctTpaiHu XMcoOnaraHaa MabiyM 6¥araH;
6} (5.2) TeHrnaMaHd K¥yHpHO €3aMH3

Ky =0 4. (5.70)

(5.70) nar K’ Hm aHUKIaMM3;
B) 5.1, 5.2, 5.3-xageamnapaar K’ ra termmn D’ HuHr

KHHMATHHH aHMKNaiiMu3. D uu D raya 6yTyHnamrupamus;
r} kabyn KuiuHran D ra terdunu cye capdu Moaynu K
HH aHHIKIaHMU3 B2 3—6 KYBYD 1HOX06UACHTA TETHILLIY XaKHKHA

iyKoTHATaH Hamop #, . HU XucoGmaliMus,

5.7- §. MYPAKKAB XAJNKACHMOH Y3VH KYBYPIAP
TAPMOFHHH THNAPABAMK XHCOBJIAIHL

Mypakkaf GOFIaHTaH XATKACHMOH XOWNallraH KyBypiap
TADMOFHHH TUAPABAUK XucoGnamma (5.10a-pacM) xap Gup
6ynaK KyBYPHHHT AMAMETPMHH AHHKJ3UI Ba 1UY KYBYP Y4YH
NMbe30MeTPUK  P—P YH3NFUHW KypHuu Tanab KWiMHanu.

Kysyp AMAMETPHEH ARMKIAI

byHia aBBano KyHHEATUNapHH KabyR KiLraMu3s:

a) xap 6Hp GYnak KyByp AMaMeTpHHR, §) 4—5 KyBypiaru
CYB XapakKaTH iyHanmuved (MacaNaH, JanaaH yHrra); B) g
cyB capduHHUHr 4—5 Ba 6—5 YHU3WK/IAD OPacHZa TAKCHMIAHHK-
KKK [6y epia 4—5 uksHKaa cyB capdH € g, 6—5 YH3HKAA 3ca
(1—¢)g;], Oy epaa ¢ ra KuiiMarnap 6epud Gopamuz. Kapanaér-
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FAN WAKACUMOH XOMNailirad TapMOKAa MKKM CYB OKUMMW: OU-
PMMMHCH — COAT CTpeNKacHra TeckapH 2—3—4; MKKHHYHCH —
SO cipenkacy iyHamnuuna 2—6—5 Mamxya. ByHna cyBRUHT
RAPAKAT HYHATHIUWHY 4--5 9i3ury O¥iinda Jariad YHrra #yHat-
mond, wy GunaH KKK KapaMa-Kapluy OKMMHHU 5 HYKTala y4-
pauirrpaMK3. By MKKHM OKMMHHHT yYpalMIl HYKTACHHM HOMb
MYKTR EKH cysatiuprud (e00opaszdes) Hyimacu Getiuaady. bus KyByp-
MHHI' IMAMETPUHH, CYBaHHMPIHY HYKTACHHHHT XOMATHHH Ba €
HUHI MEUKAOPHHH TYFPH KaGyn KWIIHMKMH €K1 HOTYFpUMY, GYHH
TeXIIMPIIE YUYH KyHHIATH YCYIHHM KYuanMu3. by xankacaMoH
TAPMOKHH Gearunaina, cyBaluMprMy HYKTacHIa KyBYPJapHH
KnénaH MKKHIa axparaMus, wy tap3a 5.100-pacmaa kypcartun-
1811 TAPMOKHHU XOcHN Kiaamu3. Kefimy ymymuit (5.2} dopmyma

épramupga 1—-2—3—4—5" ausurm yuyu A, , ,  Ba 1-2—6-5"

MHMIHFH YIYH h,,_H_s, MYKOTHIrAH HAOP/IAPHHE aHHKJIaiMH3,
UlyHnan KeirH, WY HKKHM YH3HK, YIYH XHCoGnaHran Ryko-
TUATAH HATIOPNIApHU OUpP-OupH GHTaH TAKKOCTAARMU3. Arap

,"1-2-3-4-5' = }111-2-6-5' (5.711)

6ynca, yHIA HIVHAAK xyToca Kunamus: 5 pa 5° Hyxranapma
HYKOTIAraH Hanopaap OMp xiul Gynanu (wyHnai 6§ THIIN XaM

kepak, ayHku 3" Ba 5" mykranap $usnk masHona SHp HYKra-
HH, SBHH HYKTa 5 HY ndonanaitou (5.10a-pacM). bynnax ke-
vl yukagukn, 5.106-pacMra wucGaran (5.71) TeHruk Ga-
Xapuaca GH3 10KopHua auamerp D Ba £ TapHM TYFpU Kabyn
kunran 6Ynamus, Arap (5.71) TeHrnuk maptu faxapunMaca,
y Xonga D pa € mapHH rakpopan KalGyn KHJIaMH3 Ba LY YCY/Ia
xucoB-kuTobHu TOXH (5.71) TEHTNHK WAPTH Oa)KApHIMATYH-
Yya JaBOM 3TTHpaBepaMu3.

Amanuii mawrysom ymxasuiu yuys Hanopai Kyeypaapoa
CYEHUK2 Xapaxamunu xucofinaw Mamepuasiapu

5.1-macana. VKxy KypHAKII IOXOGYACKHNATH CYE XAKMH-
R I Ba 1] wpmnna caxralr yayH, ssHK CYB BHIaH TABMUHTALI
Y4yH HaCcOC KYPHAMACHHH XHCobnalu kepaK., BupuHun Kypu-
nym woxobyacura Q,=4- 1072 M*/c, HKKHHYHCHTa 3ca,
0,=3-107 /e cys captbnnn eTKa3uh Gepyi Kepak, Synap
5.11-pacMna K¥pcaTmnray. byHpaH TalukapH iyama-iyn He-
TepMOMuHiapra A Hykrama ) =3:10-° m’/c Ba B HyKrama
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7

5.11- pacm.

Q, =2 10-3 M%/c cys eTkazub Gepunanu. KOxopuaa Kypcatui-
raH (5.11-pacMra KapaHr) TH3MM KYHHIArH4a XOWTALITHPHA-
raH Ba WY KYBYP TH3HMKAArH OV¥nakiapHMHT Y3YHNUKIApH
XAMIA XapaxTepiaHn TYFYH HYKTranapWHWHr Hucbatan GanaHa-
JUKNApH, AEHH HACOCHHMHT CYB CYPFUY O¥IardHHHI Y3yHAUTH
/= 20 m; HacocaaH KeHHHIH KyByp 6¥naknapu / = 150 M Ba
L =350 M; KyByp 10X004aNapHHUHI Y3YHAHKAApH L =50 M;
Ii=?5 M; KYBYp TH3MMMIATH XapaKTepiH HYKTATapHHUHTr Ga-
nauminkaapy A, = 2,0 M (C nyxracn); A, = 5,0 m (D HyKracH)
h,=8,0 M (E nykracu). By ™M3MM nynatnaH scairaH KyByp-
napiad Talkwa tonrad 6¥an6, »=0,0125, A =0,0421, ano-
Xua Gy1axnapaark KysypnapHUHT tuaMeTpiapi: d = d, = 100
mM; 4,= d, = d, = 75 mM; poinanu nu xosdpguunenty 1 =0,8;
h, =7,0 M. Hacoc ypHaTiiaran cyB oM60pHAa 3PKHH CYB CaTXH

TYAKMHNAHHILH MYMKHH. By TYAKMHATaHHL »L_l -*52 =4,0 pm.
Hacochuur xoinammin Gananiiiru #, H4 Ba YHUHT Hanopu
H nm xampa kyeBatn N HH aHMKNAHT (KApaJiaéTraH kapaéH-
Jlap UKKHHYH JapaKany KapuHIuK oONacTHra TerHuiu, SbHH
KYBYp NeBOPH TYAHK Faiup-6yayp).
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Fuuw. 1. HacOCHMHT cYpyBYH KYBYPM J | HH Xmco0iaul,
HHIH UACOCHUMHT Xag3afar¥ SpKMH CYB CaTxMIan Kanda Oa-
ANHAIMKIA XOHTALITAHMTUHA aHHKNam 103uM. HacocHHHT
wofaawrad danaHANMIru GepuiraH BakyyM OanaHAJUTHd
h, = 7.0 M Ba XaB3a/ar 3pKMH CYB CATXMHMHI TYIKHHIAHHIL
(ML MATHT T 4,0 M maH karra O¥arauu yuyH, OyHO3H LWaponT-
iy MACAAHU e4L, HACOCHHHT HOpMAan HILMAHIRHK TALMHH-
HORYH MYXMM XapaKTepHCTHKallapaaH OupH XpcobGnaHamd.
Macanann eyduna, . BepHYWUIH TeHIIaMACHHH, Y3MYKCH3-
NMK TeHTIaMacH 6unaH 6Hpra KY/madMu3, BYHMHT yuyH 5.11-
pacmiaa K¥pcariiraHgek, 1—1 KecHMHH Xapiajari 3pKHH CYB
caTXMaaH onamus [ 1, ya Gearmpan O—0Q TakKocnain Te-
KMCITHIHHH YTKa3aMH3. 2—2 KeCHMHH 3Ca, HACOCra KHpPHII
NauaaH (Kyeypaa) OearMmaiiMp3, yHraya Haco¢ TapMOFH
O¥Hnvua HCTELMOMNMIIAPHHN ETAPIM CYB O11aR TaAbMHHNAII YYYH
raxMHHUA cyB capbu @ HU xpcobHaab uukaMus (5.11-pacM):

Q=0+, +0,+@,=(3+2+3+7) 107=15-10"M/c

L. Bepryaiu reHrnaMacuHu 1—1 ga 2—2 kecumaap yayH Kywia-
caK, HatHXana {O—0 Takkochalu Tekneaurd 1—1 xecuMaaH
YTKA3HATAH)

V]
0=h~h -S4 b,

CKH

hl hv "— "hf }l:ypuul hﬁypmmm;

KU

h] = hv - (a + E.u‘ + gcs‘pum + F%Gypmmm )% (5-72)

1—1 KecuMpaa, SEHH XAB3aAarH 3pPKHH CYB CaTXHAA TE3NUKHH
HoJira TeHr Aed® onaMu3, HaCOCHHHT CYPULT KYBYPH YUYH Ma-
XANNKUA KyBYPHHHT YayHaury OVHHYa rHapapIvuK HITKANaHHIL
KoabbunnenTiapu Kyliugarnya xpcobaanamu (5.2-§ ra
KAPAHr):

A) HACOCHHMHT CYPYBYH KYBYPH YYYH FHAPABIMK HIIKA/Ia-
HHUI KO3PPHIHEeHTH (YHHHI Y3YHIMIH G¥iitya)
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g =15 =0,0421 20 =842,

0) MaxauTHil KAapIIWiHK KO3PDULMeHTIApH: HACOCHHHT

CYPYBUM KYBYPH KOTKOFH: Y4YH &.pppncn =75 Eoppumu— $155
B) HACOCHHMHT CYDPYBYH KYBYPHAArH CYBHHHT TE3HTH

=40 40015 _ g .
v, = = =1,91 M/C;
“ T gD? 314000 /

r) Kopuonure xo3¢pbHHeHTH €K OKMMHHHI KYHIalaHr
KE€CHMHM 103acH MalaoHu 6ViiHYa HyKTadapaa ypralallTHPHI-
raH TeMHKIAPHHUHE HOTEKHC TAKCHMIARMILMHHA HAOIaAN0OBYH
xoadpdbunment o = 1,05+ 1,1, AHNKNaHraH KHHMaTIapHU
(5.72) ra xyhub uukcak

hl =hu —(CI+E_,.; +E‘tc?pmu +§6ypmmm)%=

7- (L1 48,4247 +0,15) 122 =514 .

ByHmaH K¥pHHAIMKH, HacoC XaB3aJArH SPKMH CYB CATXHIAH
[T Gearvpan 1,14 M GanaHANMKIA XOMIAILHIIN KepaK, YH-
A3aH IOKOpHIa XOMMAILMINA MYMKHH 3Mac. YyHKH YHIAH
IOKOPHAA XOoiIalllras Haco¢ MUUTAETTaH MaliTmia Cye CaTxXH
(loxopuaa K¥pcaTwnrad waprra 6uHoan) [] #an [J ra,
AbHA 4 M ra TyIimG Kerca, HacocZard MIU MaiTHZA XOCHI
OYnmannral BaxyyM YHMHT TYAHK KYBBaTAa HLUTALIWHH Tab-
MHHNAMACTTHTH MYMKHH.

2. Y3arypan KyBypHH Xucobaawm. byHaa marucrpan KyByp-
JaH TAIIKADH YHIAH TAPMOKJIAHHO KeTraH KyByp Ltoxob4ana-
PHHHHI' cyB capdyn OMNaH TabMUHAAHMIUM BAa KEPAaKJIH Ha-
NOpHH (Hmm — HACOCHAH YHKAETTaH Hamop)} yuiiad TypHid
JO3UMITMTUHH XHcobra onuil kepak. by xaMmacm y3aTyBum
KYBYPHHHT HOPpMAT HUIMAIIMHK TABMHHNAIN YYyH 3apyp. Ky-
BYp Woxobuanapugara cys capdi TABMHHIAHWIUWHH HA30-
par kKMaub TypHLI Kepak, YyHKH 0y wwoxoGuanapaary THIpas-
JIHK XapaéH Ba XOOHCANap, YIApHHHT XapaKTepHMCTHKANapd
MApONHHAMHKAHMHT KOHYHAApH OMIAaH acoCHaHraH sMac,
Ganku CYB HCTEBMOMHHIAPH HCTAKIAPH XaMAA IIY KYBYD TH-
3MMHAHH TALIKWI STHIIra acocaH aMalra owmnpunras. By epaa
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XaM, IOKOPUIA KYPCAaTHATAHIEK, YIATYBYY KYBYPHH Xucodaall-
2a 1. BepHyNIY Ba y3NYKCH3/IHK TeHINaMacKaIaH GoildanaHu-
Aany. byHaa 5.11-pacMaa K¥pcaTHATaHIeK, YMyMHH KyHIATAHT
KECHMHH, KyBYpPHUHT € TyryHHOard HykTanH onub (I pa II
XAB3a yayH, Wy C HykKracuga ropuseHTan 0—0 Takkocnau Te-
KHCAWUIMHY TAHHHIAAMH3), KEHHHTH KVYHAANAHT KeCHMAAPHH
[ Ba Il xaB3amapparu 3pKHH CyB caTXnapuiaH yTKazaMu3. Y
XONOA THAPOIHHAMHK Hamop H

Hy =h+h+h =b+h+h, (5.73)

Oy epma /; Ba [, y3yHnHKAa HYKOTWITAH HAOPAAp coaganalii-
THPWITAH Ba MaXalauii KaplUMIHKAap YbTHOOPra OJIMBMaraH.
OAUHIaH TeHrAaMa XaMaa Y3MTYKCH3MHK TeHIIAMACH €paamMu-
Aa Q, Ba O, 1apHM XHCcOBAAL YYYH HKKHTA TeHIJIaMa Ty3aMH3:

QtQ=0-¢-0; (5.74)
hyhy =kt (5.75)

Oxupru (5.75) tenrnamana (5.2) dopmynamas ¢oitnananub
¥3aHHMHT Y3YHAUrN O¥iinda WYKOTHAraH HanoOpHM €3aMu3.
bynuur yuyn 5.1, 5.2 pa 5.3-xagsannapaan poiipananuo,
KYBYPHUHT WI0OX004anapy Ba GOLIKA KYBYpAAp yYyH CyB Cap-
dn MomywrapuHn onamm3. YHaa K KyBYpHMHT IHAMETPHUIa
Kapab oaMHany. KyBypnapHunr maMeTpnaph: d,=d,=d,=75 MM
Ba 7 =0,0125 yyyn rermuumn K, = K, = K, = 2494 10' M’/c o~
amerpu d, = 100 mm Ba n=0,0125 yqu K, = 53,72 107 m'/c.
YHaa

AN Y
h+(B) 6 =h+ (%) 4, 76
OGyHzaH |
Q,+ Q,=10-107 m¥fc. (5.77)
¥ xonma (5.76) nau

5.04 -2 508+

-75.
24,54* 942
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(5.77) Tearnama TH3HMURY eynb Q, Ba O, napHu AHUKJTAAMHI
Q,=2,95- 103 m/c;
Q, =705 107 m¥/c.

By, ruipaBndKa HA3apHACH acOCHIa XHco0aaHraH cyB capd-
napu Q,=2,95 107 m*/c Ba Q,=7,05" 107 M*/c 10KOpHIa
GepunraHaapaad Kam dapk kwiaam (Macanad, 3-1073 Mm% /c Ba
7 - 107 M*/c), LIyHHHT Y4yH AOAMXANaHTaH Ma3Kyp TH3UM KabyJ
KHIHHHLUH MYMKHEH.

Arap xucob1aHraH cyB capdaaph JoHUXaNaHras TH3HMIa-
TH cyB capdnapugaH katta dapk, Kuica, KyBYp AMaMeTpUHH
€KHM YHHHI AeBOPM Fannp-OYNYPAWTHHH ¥3rapTHPHLI Kepak.
HacocaaH ynkaérran (xolimaru) nanopHu, J1. BepHynaH 1eH-
rnamMacH épiaMHia (MKKH KeCHM: OHPHHH — HacOoCHaH 4H-
KULIJATH KYBYpAa a—¢;, HKKHHUUCHHH 3Ca HKKHMTa Xap3afaH
OuTracHza, mMacalaH, 1-xaB3ala, YHAHI 3DKHH CYB caTxuia

b—b onub) x.ucoﬁnaﬂanu

Hopd =l + A +Zh =P+l + by +h, + b)) =
- ob (B 1o (5 (8-

=10+5,0+1,1[(§3{5,—2) 150 +{539F 50 + (34, 50]_3340M,

Oy eplia £ MaXaiaHit KAPIIIHKIA HVKOTHATAH HAIOPHH Hgo-
SanoRuM KoddhdumenT, YIaHHKHD YIVHAUTH 6¥iinua #iyKo-
THAraH Hanmop 10% HM TawWKWA STAgH, WYHHHT YYyH £=1,1
MHKACOPHHH XMCOo0Ta OAOHK, ABHA € TU3HMHIATH Y3aHHKHT
y3YHAHTH G¥iinya HYKoTWIraH Hanop MHFMHAHCH 10% 1 Taur-
KHJI 3Taiu

£=10% Zh,

3. HacocHHHT XapakTepHCTHKACHHH aHHKIaliMu3. Hacoc-
HHHI' HAMTOPH YHTA KHPHUIAA BA YHAAH YUKMIIIATH THAPOAU~
HAMHK HanopfapHWHT $apkn 6unan annkaaHaau. Hacocaan
ONAMHTH BA KEMHHTH TE3NMK HATIOPN2pH TeHT GYAraH Xoana
I0KOPHAATH Kapana€TraH TH3UMIA
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1=H e + b, -%‘l =33,4+7,0-0,20 = 40,20 w.

HucocnuHr KyBBaTH HYKOTHArAH HANIOPJAPHH HACOCHUHT (o~
v vt Xo3pdpruuentnnu (PHK) n = 0,8 o1 nazapoa tyr-
1M X013 aHHKAaRMH3 '

. YQH
N “W‘7935 kBT.

llacocrunr Q, H, N, n xapaktepHUcTHKalapHra aco¢aH KaTa-
AOINAH TETHULUTH MapKadud HacOCHH TaHaal omamua,

Taxpopaaiu yuyn caeoanap

5.1. Kncka Ba yayH KyEypnap TYIYHYACH Ba VIapHH XMcobaall yoyanapu
KarLaai?

5.2. Kucka Ba oagMil y3yH KYBYPNapHM TWAPARAUK X{cobnall ycynaapt
KaHIai?

5.3. KeTMma-KeT y1aHTaH y3yH KYBYPAapHY Xucobnawr yeyarapu kaumaii?

5.4. EHMa-8H xoitmaliran yayH KYBYPRapHH XHCOGIAl YCYUTApH HHMA-
Aan wbopar?

5.5. ¥3yH xysyprapna cys capdiHK XHeobnam GopMynacu Kauman?
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OITHHIH 505

OYHK V3AHJAPJA CYIOKANK OKHMHAHWHE
BAPKAPOP TEKHC WITAPHIAHMA XAPAKATH
BA YHUHT THIPABJIHK DJIEMEHTJIAPHHH XM
EPAAMUIA XUCOBJIALL

6.1-8, ACOCHH TYILIYHYANAP

by 60bma ouHK ¥3aHnapaa CYWKIMKHUHT Sapkapop TeKHMC
FUITAPHAHMA XapaKaTvHK Kapad uKKamus, OuHK Y23HAap MKKH
xun 6¥nagn: a) Tabumii o4uK yzaHnap — dapénap, coinap Ba
Gowkanap; 6) cyunuil (rabumil 6ynMaraH) o4MK ¥3aHmap —
KaHa/UTap, HOBNAap Ba OoLwukanap.

Hanopcns KyBypnap, TOHHeANap, ApeHax KyBypaap ~ yaap
CYHBHH ¥3aHnap O6¥aub, rmgpomMeaHOpalUs cOXacKha, rHapo-
TEXHHKa HHIIOOTNApHUa Ba OowKanapaa wunaranans. [HyHuur
YYYH O4YUK V3aHAapard CYIOXIHKIAD XAPAKATHHM YPraHWij
«I'mppapnuka», «I'napomeTpusa», «FHIpoMenHOpanuss»,
«I'maporexsinka MHUIOOTNADH» daHNApHIA KATTAa aManui
axamMuaT Kach sragu.

OyukK ¥3aHNap A2 CYIOKIHK OKHMHHMHHT Te-
KUC UNFfapUlaHMa XapakKaTHAPpUHHHT WApTH,

JAHMAPHHMHT Y3YHAWUTH O¥HHYA, OKHMHMHI HXTHEDHH
KYHAQTAHT KecHMy Maitnonsu O¥ilinda ypraya TeTHIH © Ba YpTa-
ya Yykypndru s Vsrapmac O¥aca, SYHEAH CYIOXJIHK OKHAMH-
HUHT XapakaTd 0apkapop TeKHC WITapHAaHMa xapakar jaed
atanagd, SbHH

U =const {OKMM Y3yHAMCK G¥ituua), 6.1

h=const (OKUM y3yHnMru Gyiinya). {6.2)

CYIOKTHKHUHT 6apkapop TEKMC MIATapHAAaHMa XapakaTH
6.1-pacMaa kenTUpHAraH. AMaa CYIOKMHKHUHT GyHaai xapa-
KaTH KynuHY2 CYHbUH OYHK ¥3aHNapaa ydpaliH (O4HK EKu
6epk xaHaTapna). X034p ¢¥f3 04NK, 3arnap yerina 60pap IKaH,
WYHH alfiTHO YTHUI KepaKKy, acocaH OyHmail ¥sawmap TyOu-
HHMHT HHLIAa6H § yH4a kaTTra 6¥aMaradi y4yH, KaHaiJard Cys-
HUHAT YYKYPAWTH h HH THK (BeprHkan) GyitMua ydain Mym-
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6.1- pacm,

KiH, BY X0IAa OKMMHAHT KYHAATAHT KECHMH 103aCHHHET Mali-
JOHMHHM XaM (luapTnd) TeXHc ne® Kabynm KMAHHaZH. Ounk
y3aHnapia CYIOK/IMK XapakaTH ¥praHMaaétranga CyIOKIHKHHHT
XapakaTH TYpOYJNEHT XaMaa y HKKHHYH AapaXamd KaplIMiIHK
coxacHra rernuin ne6 Kapanand. Texuc unrapuiaHMa xapa-
KaTaa ruapaBiHK Huwat J, Ba nbeaoMeTpHK HMiuab J GHp-
Bupwura TeHr 6¥nanu

J; =] (6.3)

IHyHunraex 6y epaa odiK ¥3aHAapAA Nbe30OMETPHK HMwad J
XAp JOUM 3PKHMH CYB caTxu HHmaOHra teHr OyaamM, SHHH
NLEIOMETPHK YH3HK, 3DKHH CYB CaTXRia £Tann

J= Jm - 6.4)
[Hynmaéh Kunaul, ouMK, ¥3aHnapna cyiokINK Xapakaru 6ap-
KApOop TEeKUC HATapu/iaHMa xapakataa G¥nca, y Xoana ruapap-

MK HHWAG J, Nbe30MeTPUK HUWAG J, cyB carxy HHmabu J_
Ba ¥3aH Tybu Huiuaby { ¥3apo TeHr Gynaaun, SEHU

J=J=J_ =i (6.5)

ByHnaH keau6 YHKaIMKH, OYNK, V3aHIAPIA CYIOKAMK OKHMH
6apkapop TEKHC WArapHnaHMa Xapakaraa 6¥nca, Harnop 4M-
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3UFH EKU OKHMHMHT TVIHK COAUIITHPMA 3HEPFUA YH3HFH £—F,
nbe3oMeTp Yu3uru P—P Ba yaan Ty6u unsurn 7T Oup-6u-
pura napauten TVEpH uu3nK 6ynaau: EE| PP || T'T. ¥3aH Ty-
OHHUHT HMIIAOH | =sing, GyHaa 6 — y3aH TYOM YMIUFUHHHT
FOPH3OHTAI TEKHCNHUKKA HucﬁaTaH Huiuad Gypuarn,

Iynaait KunuG, ounK ¥3aHnapiaa cylOKJIHKHHHT 6apKapop
TEKHC HATAPHIAHMA XApaKaTH XOCHA O¥AMINM YYyH:

1. V3anna cye cap@u y3rapmac 6YAHILH KepaK, ThHH

Q =const. (6.6)

2. OKMMHUHT Y3YHAKTH OVilHya KVHIQIAHT KSCHMH 103aCH-
HWHI MafiIOHH, CYBHHHI YYKYP/JWIH XaMAa KVHIAMaHT KeCH-
MUAATH YpTava TessiMK yarapmac OYnuiuM xepax, seHH

@ = const (OKHM Y3YHIHTE GVitHya);
v = const (OKHM Y3YHIIHUTH 6¥iHYa); 6.7)
A = const (OKHM y3yHANTH GViIya).

3. Vaan Ty6u HMIIA6H Y3rapMac Ba y TMAPARIHK HMIA6ra
TEHr OVAUIIU Kepak

i=J =J=const. (6.8)
4, Y3aHHMHT FAIMP-OYIYPAHTH 6Kp Texuc GYAHUIN Kepak
A=const (OKMM Y3yHINTH O¥iinya). (6.9)

5. Vaanaa Maxa/Umil KapIITHKIap G¥IMac/MIi KepaK.

I0kopuaaru wapt-wapouTnap bapyacH Gupnan Gaxapun-
MACJHIH XaM MYMKHH, aMMo ¥1ua GHpoH SakapuaMaraH wapt
KYHHIrAH WIApTIapAaH Kyn Gapk, KIWIMaca, Y X013 O4HK, ¥3aH-
JIApnardH XapakaTt TeKHC HarapunaHma fed xaGyn KMAHHHUIIH
MYMKHH.,

Cynpuil {3aHmapdarn CYIOKJAMK XapakaTu IHapTv KaHan-
JapAa TeKHC MATApHAaHMa XapakaT YYyH KViHWIraH WapTiaH
Xxyma kaMm ¢dapk kunand. lIlyHHHT y4yH THApaBNvKaga acocaH
KaHANNAapHH rUapasiuK xHcoGnawl HUIAH LUIYFYUTAHWIAAH.
Quuk TaGunrit ¥3aHnapaa 3ca KVHHAraH UiapTiapaaH KyriapH
cesunapan gapk OunaH GaJKapuJIanH [IFyHra kapaMacaaH, Ta-
OuMil ounK Y¥3aHnapna, Aapé Ba colinapia, VIapHHHT Y3YHIH-
rH 6Viiiya OMpoH-OHp HHWOOTNAP KypHarad 6yimaca, ury
papéna cys TaGMUH XOAATAR XapakKar KMAca, y Xoana tabuui
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Y3aHIapIard CYOKIHK XApakaTH KEBasH'' TeKMC HATapHIaHMa
xapakar ge0 Kabyn KHAHHMO, yIApHU FMAPABAMK Xucodaall-
JAa rHAPAaBAUKAHHMHT GapKapop TeKHC HATapHIMAa XapaKaTy TeH-
rmaMatapiiaH golinataHuaanq.

6.2-§. OUHK V3IAHIAPIA CYIOKNHK OKUMUHHHI BAPKAPOP
TEKHC WITAPHJIAHMA XAPAKATMHH XHUCOBJALI
COPMYJAIAPH

Oynk y3aHnapaa CYIOKJIUKHHHI GapkKapop TeKHC WIrapH-
JIaHMa XapakaTHHH xucobnawga acocad A. llesy gpopmynacu-
JaH oinanandaagTu

v=CJRJ. (6.10)

OunK y3aHIarn CYIOKJTUKHWHI TEKHC WATAPMIIAHMA Xapa-
KaTH yuyH 6.1-pacmumad Kylingard ndomanu Kabyn Kwicak,

h,=a=a,
Ba THAPARNUK HHILIA0 J, ¥3an Ty6H HMIIaby /. ra Xamaa npe3o-
MeTpuK Hmab J ra Tenr 6yaran xonma: J =J =i, (6.10) Ten-

rnaMaHM KyiHaaruva kyuupus ésaMHs, vy xonaa

v=C\irR, (6.11)

Oynnan 6yéH oumMK ¥3aHMapia TEKHC WiarapMladMa xapakar
YYYH ¥3aH TyOM HUUIAOMHH | OunaH GenrwinaiiMy3 Ba YHOATH
pHAeKe «T» HH Tamnad wbopamus, v xonaa (6.11) dopMmyna
Kyiuaarnua é3mnanyu

M v =CIiR. (6.12)

(6.12) HHHI HKKaJa TOMOHHHH OKHMHHHT KYHAANAHT KECH-
MU MailioHUM @ Ta KYyNagTUpCak, OuMK Y3amnap yuyH CYKOK-
JIMK capthHuK Xucobnawr GopMynacHHH OIaMH3

(fh) Q = wv= 0 CViR. (6.13)

7 KpasH TeKHC HATApHUIaHMa XapaxaT c¥3H Ly TaGHMH ¥3aHnapgarH cy-
IOKJIMKHIFHT $apKapop TeKWC HATapUNaHMa XapakaTHHM aHTNATAgH, YYHKH
TaGHAaTHA, OKOPHAA aHTWITAHACK, TYG MabHOAa GapKapop TeKHC MArapH-
MaHMA Xapakatr yupamaiin.
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Tekuc WIrapuraHMa XapakaTHH THAPABAMK XMcoOhauima
AHa KywnMia dopMynanapaad donganagunany. by xjwnmya
¢opMynanap, acocaH, wkKopHaard {6.12) Ba (6.13) dopmy-
JNANApAAH KeaHud YMKaaH.

3aH TYOH HMUIabH

2z

(11I) i=2 (6.14)
HyxoTraran Hanop (¥3aHHMHT Y3YHIMIH Gyiinya)
T '
av) h =il = T L (6.15)
CyBHMHI XaXMH# caphu
V) Q = oCViR. (6.16)

BynapmaH TalikapH wKoOpHIA KeATHpUAraH dopmMyaanap-
naH dolifanannd, ourK ¥3aHaapgard Oapkapop TeKHC Wira-
PHJIAHMA XapaKaTHH HKKWHYK AapaXaIH KapliWiINK 00J1acTCH
TeTHUUTH peh xucobad Kyiuaard KyUHMY3 TEHIIaManapHH
QJlaMA3.

K =wCJR;, W =CJR; (6.17)
K=—%; W=t (6.18)
0 =KVJi; v=Wyi (6.19)

2 2 :
:=%, i=ds, (6.20)

6y epna K — cye capbu moayan, W — teanuk Momynu; C —
A. [le3u xoapPHLHEHTH.

(6.12) Ba (6.20) dopmynanap oYHMK ¥3aHJIApAa CYIOKIHK-
HHHT (GapKapop TeKMC WATAPHIAHMA XapaKaTHHU FdapabBiHK
xucobnamaa acocut popmynanap 6¥AH6G xu3MaT KHnaau. A,
esn koapdpnuuenta C 4.3-§ ga xentHpunrad gopmynanap
épiaMuiia aHMKJIaHaOH.
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6.3-§. OYHK VY3AHJAPIA CYIOKIHK O_-I_RH.M HHHHI KVYHIAJNAHT
KECUMH MANIOHHHWHT THAPABIUK 3JEMEHTJIAPH

by epna acocaH cyHbBHIt OMHK ¥3aHNapHU THAPABIUK XHCO6-
Jawr ycymrapu Kapal ynkunaau. bynap karopura acocaH aMa-
NHETHA KATTa axaMusaTra ara OynraH ovyuk, ¥3aAnap — KaHani-
nap Ba GOMIKA CYHEMIt HMHIMOOTAAp KHpazw. KaHarnapHuHT
KYHIATAHr KeCHMapH LIakAkapu 6.2- pacMaa KYpcaTHITaH.
VIapHUHT KYHAAIAHT KeCHMAAPHHUHT THAPABIWK 3NMeMeHT-
napuHA xucobnam gopMyralapiHy KeATHPAMH3.

1. KaHanHMHT KYHAaNaHT KECHMH — CHMMETPKK TPameLns
waxiauna (6.2a-pacMm). By epaa b — KaHan TYOUHUHT KeHIJIH-
r'i; A — KaHAAArH CYBHMHT YYKYDNWTH, M — KAHAJAHHWHT
€H A€BOPHHHHr HHWAa® Ko3PpPpHUHEHTH,
m =ctg 0, Oy epaa 6 Oypuard rpyHr Typiaapura Kapad oinHa-
AK; B — y3anaard OKMMHHMHE KYHAAMAHT KECHMHOATH CYB Cat-
XHHHHT KeHIJIHIH:

B=b+2mh. {6.21)
® — OKUMHHWHT KVHAANAHT KECHMH K03aCHHMHT MaiaoOHH:

w = (b + mh)h. (6.22)

6.2- pacwm.
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% — V¥3aHHHHT XVANaHraH MaitdoHu OViiHYa KVHOAN3HT KeCcH-
MHHUHI NEPHUMETPH Y3VHIHIU:

x=b+2m/l+n, (6.23)

o Ba ¥ jap mabayMm 6¥nca, THAPaBIMK paguyc Kynuaardya
AHWKJIAHATH:

_ )
R=2 (6.24)

Kin xonnapna, aManu€Tia KaHaAmapiu THAPasiMK xucol-
JALOA KAHAAHAHC HUCOWM KeHrauru (kaHan TyOH-
HHHI KeHTAHUIHHY YHAArK CYBHHHL YYKYpPAUTHra HicGaTtu) ae-
raH TyHIYHYa WILnaTthiand. by Kyiinaaruda €annanu

B=2, (6.25)

® Ba ¥ MUKAopAap [} opKaid HdopanaHca, y Xonia

w=H(B+m); (6.26)
1 =h@+2,0d1 +m?). (6.27)

2. KaHaMHWHT KYHAANAHT KECHMH — TYFpPH GypuakiiH
TYpTOYpYaK waxaHaa (6.26~-pacm).

B=58 m=c1g90° =0
(6.28)

w=bh, x=>5+2h

Arap TyFpH TYpTOYpUYaKIM KAHATHHHT TyOH Xyaa KeHr Gynca,
ABHHE

b 10h,
¥ Xona

g~ B, R h (6.29)
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3. KaHanHWHr K¥HAQTAHT KECHMH — CHMMETPHK yuGypuak
makanaa (6.2s-pacmM).

b=0; B=2mh }

w=mh?; 5 =2hJ1 +m*,

4. KaHaTHMHT KYHAANaHT KeCUMM — mapadona wraxnyaa
(6.2 r- pacMm)

(6.30)

x*=2py, (6.31)

bynna p — napabosaHn HGONATOBYU MApaMeTp; x Ba y Koop-
auHata YKIapu (6.2 r-pacm). ByHnah waknaaru yzasroap YayH
CYB CATXM KEHIJIMTH B (CYBHHHT Oepiuirad # YyKypaury YYyH)
{6.31) TeHrnaMagaH aHMKAAHAIH:

W= %Bh. {6.32)

BolllKa rHAPaBAHK 1eMEHTAap 3¢a % ra Kapab onvHagy

y~B..; % < 0,15 6ynraH xonma
y = 3[1,0+§(%)2]; 0,15<4 < 0,33 6ynran xomma

F(6.33)
v ~1,781+0,61B...;0,33 < % < 2,0 G¥nraH Xonaa

x=2h...;2,0 <% 6ynran Xonga

6.3 a, 6- pacm.
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(]

IR SN IPRY,

AR LA A E]

’
FTrPrrsr P vPads

6.3, r- pacm.

5. JOKopuaa K¥pcaTHATaHAapIaH TALIKAPDH V3aHHMHT KYHAA-
JIAHT KeCHMAApH KyHHAaru4a 6ynuiy MyMKHH;

a) CHMMETPHK Gynmarad wakana (6.3 a- pacum);

6} HOTYrpH waktna (6.3 6- pacM);

B} KYIUIMAMA LIaKnda, ALHH KaHAAHMHT KYHIAJAHT KEeCH-
MU Xap XU WAKNNAPHUHT KYILHIKIIMAAH TY23HArad O¥iamu.
KaHamHHHF KYHAARaHT KeCUMHHUAT OYHAaH LIaKI1apy amMa-
nnétaa Tes-te3 yupab typaau (6.3 B- pacm);

r) énMK WAaKiaa, IbHH GepKUTHAraH Ka”an (6.3 r- pacM).

6.4- §. OUMK VIAHHHHT FHAPABAHK DHT KYJAH KVYHAATARD
KECUMHHHHT AKTH — TPANELUMA WAKTATATH KAHAN

OuyK, ¥3aHnapaa CYIOKINK OKKMYHUHT 0apKapop TEKHC M-
rapujlaHMa XapakaTHHH TMOPABIHK XycoOnmailiga rHapoaHa-
MHK3HHHT acOCHH TeHIAaManapHiaH, YYHOHYH

a) A. [llean TeHrnamMacuaaH .

v=CViR; - (6.34)

6) y3ITYKCH3IHUK TeHrnaMacHaaH (cys capdy GanaHCH TEHT-
naMacHaaH)

O0=owv; (6.35)

B) JI. Bepuyanu TeHrnaMacunaHn sa GouikanapnaaH ¢oiina-
nanwnagi. IOkopuna A, Iesu xoaddpumsienTn € HU ruapas-
JIMK panuyc R GMnaH §3aHHMHr ranup-Oyaypanrvay udona-
J0B4YH KoXDhHUHENT 7 Ta SOFMMKAUTHHHA KYpcaThl YITaH 3I0HK.
by coxana oxuprM M3aNaHMUINAP HATHXAcHOA OIMHIAH AHIH
dopMynanapaa 3ca A. 1llesn xoadduumentTn C CyBHMHI 9y-
Kypnura A Ba ¥3aH TyGM Famup-Oy@ypIMIHBHHT MYTNAK, Teo-
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MCTPHK GaTaHMIMTH A Ta GOETUK 3KAHAHTH HCGOTNaHANTH.
hourkaua KHaHO alfTranga, TYFpHPOFH, HUCOHIT Farup-0yayp-

x o N .,
AuK 4 12 GOFTHK, Macananusr GyHnail KyHuMUKA TVepu 6¥na-

M, 9YHKU Fagup-Oyaypaukam ndoganopun koadduuuent »
OKHM XapaKaTH XapaéHMaa y3rapaad Ba PM3MK MABHOCH XM-
XATHAAH HORHHUK MUKIOP. By nucbuii radup-6ydypaii yiannunz
nucout Fadup-6ydypaur xpumepuscy Oetivagdu. Iynn aliTim
KepakkH, Y3aHHUHT KYHAAAHT KeCHMH 103aCHHMHT Maiiionu
o, FAIHP-OYAYPAHKHA npoganoBun Ko PpunneHT # KN MyT-

nax, Fanup-6yaypanK A Ba Y3aHHHHT HMIUAGH { MERIOPAApU
Oupnek yarapmac OYnraH xonga, cys cappHHHHT MHKIOPH ()
IHT KaTTa GYNALIH YYYH YHHHT THAPABIMK PaIWYCH SHT KaTTa
6ymin Kkepax, abHu R . T'napasank pannyc sca R =% ra
TeHT, 6y X003 THAPABIMK paguyc 3HT Karta OYAMIIM yuyH
Y3aHHMHI XY/INaHTaH NepUMETPH Y3YHIUTH ¥ 9HT KHUKMK Oynu-
wu Kepak x, .. ByHman keau® YHKAIMKH, Y3aHHHHI KYHIA-
JIAHT KeCHMH T'BAPABNINK 3HT Kynai OYIHilK yayH, YHUHT Ge-
PMITAH KYHIAAAHT KECHMAM I03ACHHHHI MalIOHH  Cak/aHraH
X0a0a, XVLIaHraH AepHMETPHHHHT Y3VHMMTH % 3HT KHYMK
MUKAOPra 3ra GYMIIM KepaK, TbHEH X, = X,..-

[llynaadt xunkG, KaHATHUHT THAPABAMK SHE Kyaail K¥Hna-
JIaHI KECHMKHHHT IAKIKHA aHUKAAUl YYYH acOcaH KaHal-
HUHT XYNAaHTaH MePpHMETPH Y3VHIMTHHUHT 3HT KHUHK MHUK-
OOPUHH (KAHATHHHT OepHNTaH KYHAATAHT KECUMH 103aCHHUHT
MARTOHH ¢ Y3rapMaraH# Xoima) TONMHII Kepak.

OHAr XYnMaaHraH NEPHMCTPHHMHT Y3YHJIHNIH SHI KHYHK
KuAMaTra »ra 6YnraH KaHani-

HUHT THAPaBAHK 3HC KyJaH

KVHAANAHT KeCHMHHHHI 1IaK- y———m

JMHY aHHKIaiMH3, TeoMeTpus- AL Bl >
JaH MabrnyMkH, 6apya 6up-6m- Vi w
pHUTa TEHT reOMETPHK WAKN~- ok —
JaplaH 3HT KHUMK Y3YHIHKKA : \/ 5

3ra 6¥nraH nepumerp 6y A0H- < A~ B=60°
pasuiy wakn 6ynagu. bynnaH A A
KeanG YMKaNHKH, OUYMK, ¥3aH- b=p

Japja rUApaBIMK 3HT Kyhaah
KYHAAJIAHT KECHUMHHHT LIAKTH
SpHM Aoupa 6¥magy (6.4-pacm). 6.4-pacm.
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SpuM AOKpaBMil WAKIAAATH KAHAANAPHYU TabHHWH lwapouTaa
Gapno aTUHI XyAa Mypakkad, 4yHKHM KyM-TOLI, CYNECh, CYr-
JAMHOK Ba DOWMKA IpyHTAapAaH OyHAail makmHu GyHER >THII
Mypakka®, aManuéraa GyHaal wWwaknnM y3aHjaapHH cakar
€FOUMIaH, TEMHUPAAH Ba GeTOHIAH Acalu MymKuH, Epaa kaena-
HaaMrad KaHaanap, acocaH, Tpancuuenaan (Ba yuOypyak)
maknga oynuud MyMkuH. TpaneuMs Wakaaard Kanaiap-
HUHI 0ATH GYpUYaKIH (Jodpa Hyuaa Oaprno >TWATaH) UIaki-
HHHT APMH, SBHH ApuM OATHOYpUYAKAH Wakn neh kapall
MYMKHH., LHyHHHr y9yH Tpaneueuaan LWAKAAArH KYHAANAHT
KecuMnap HUMAa TMAPABAHMK 3HT KyAaHd KYHAaNaHr KeCcHM By
CUMMETPHK ApHM ontubypuaknu wakn 6¥naam (6.4-pacm).
YHia XaHan TYOMHUHI KEHITMTH b AOMPaHHHT paanycH F Fa
TEHT, s’bHH b = r GYIHO, KAHAAZACH CYB CATXHWHHHT KEHIJIH-
TH 3ca B =2réku B =2b 6¥naau, avHu B KaHam TyOM KeHr-
JIMTHHHHT MKKHJIAHTaHHTa TeHr., 6.4-pacmaaH KypHHHUO Ty-
puOaMKH, OyHIal KAHATHUHT €H NeBOp HMINAGH IOPH3OH-
Tan TeKMCIHKKA HUcOaTan 0 OypuarMHy XOCHWI KWJaiW Ba ¥
60° ra TeHr 6¥namn: 8 = 60°. AManaa 3ca WIYHAAR KVHaaranr
KEecHMra 3ra OYraH KaHaWIapHH Gapro >THW (KYPHLL) Xap
AOHM XaM MyYMKMKH ﬁyﬂanepmaﬁnﬂ YyHKH TabdaToard Kk¥ynuu-
AMK CpYHTJAp, KaHan €H AeBOPAAPUHHHT TOPH3OHTaN Te-
KHCIIHKKA HHCOaTaH Gypuarn 8 = 60° ga Kypwica, 6y éH ge-
BOp MycTaxkaMm H¥nmMacanrn MyMKuH. LIyHHHT yayH aManga
OUYHK, V3aHJIapHH XHcoDmal nmaiTuna, epaa KaHanHH KaBpja-
érranga 0 6ypdyaru GepunraH TakaAMpaa, WIyHAaH THAPABIHK
JHT KyNail Tpaneuewaan KYHOAJaHT KeCMMHHH TOMMLI K-
PAKKH, Ma3Kyp KaHaid TYOMHMHT KEHTIHTHHHA Ba YHJATH CYB-
HUHT YYKYPJIUTHHH AHHKAARIA YHUHE KYHIAMAHT KECUMMU-
Jary X¥anaHrad NepHMETPUHHHT Y3YHJIHUTH 3HT KMCKA GYICHH,

6.5-§. TPAINELEMAAT IHAKATH KAHATHMAED FRAPABIHK DHI
KYJAH KVHIANAHT KECUMH

Kyityaaru ruipap/iiK Ba reOMETPHK SMieMeHTIap GepHaraH
Ael ¢apa3 KHIaMus;

I} KaHan KyHOANAHT KeCHMWHUHT LIAKAH — TpaneLeH-
oan;

2) xaHan €H ASBOPHHHHI TOPH30HTAN TeKHCAHK GHIan
Xocun KWAraH Gypuyarn 6, SuHU KAHATHUHT €H IeBOPH HHU-
wab koapPuuneHTH m = m,;
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3) xaHas TYOUHMHr HULIAOM [ =i ;
4) ¥3aHHUHT FATAp-GyaypauruHu rdozanordyu Koagdu-
HWHCHT # =pn, €KM ¥3aH TyOM Faaup-GyAypIMTHHWUHT MYTAAK

rCOMETPUK GanaHanuru A = A,;

5) cys cappn Q@ =0Q..

Wynapra acocnaﬂué’, KaHATHUHT THAPABIMK KT Kynan
KVHIAMaHr KeCHMHHH JOHUXATAl KepaK {BbHH YHHHC rma-
paBAMK 3AEMEHTIAPHHA AHHKaul Kepak)., bynnait MacanaHnHr
Oup Heuta eunMu 6op. WynapoaH OMpHHUA KYPHO YHKAMUS.
BYHMHT YyUyH Tpaneugunan LaKAaary KaHATHUHT 10KOPHIaru
ilapTaapra xapobd GepysuM OHp HeuTa MXTHEPHMH YMUaMmUK
KYHAATAHT KECHMJIAPHHH ofaMHu3 (6.5-pacu):

m o=y =My ==y = Const;
i =i, =i =..=k =const;

Q1 :Qz :QJ = .. =Qg = ¢const,

Oyuza 1, 2, 3 ... MHIeKCIAp KAaHAJTAPHHHT BapHaHTAapH. Ma-
cafad, HHagke 1, 6y OMPHHYHM MAKJIH KAaHATHHHT BapHaHT
ynuaMiapHHE OCHAAMpAnH; MHACKC 2 — MKKHHYH BaPHAHTHH;
MHAEKC 3 — yiHHYH BapHaHTHH Ba X0Ka30.

6.5 a-pacmia dakar GeilTa BAPHAHT KypcaTHITaH, aMMo Gy
qu3Majiapra KapaG Oyngail papHanThap xyaa k¥ aed dapaz
Kunamus, OynapoaH OMpUHYMCH CYBHMHT XyHAa Ca€3nurH Ba
KaHa/ TYOHHHHT XyIa KCHIJIHIH OMNan axpanud Typanu, oxup-
THCH 3Ca — KaHal TYOMHMHT XyAa TOpJHTH Ba YHIArH CyB-
HMHT YYKYPauMrd Karra 6Vanwy 6unan dapk KMaIany Ba Xxoka-
30. Ukkana papHaHTAa, WIYHUHIEEK GOIIKa BADUAHTNAPAA XaM
cyB caphHHM ¥TKa3ull Kobunusatu Gupnek OYnuiM yuyH Ou-
PHHUH BapHaHTHA KaHan TYOWHWHI KeHIIMIH KaTra, KeHuH-
TH, MacalaH, OXHPrH BapHAHTAZ 3CA4 CYBHHHT YYKYPJHIH KaTTa
OYMMILIM Kepak,

Kapanaétran sapnaHTnap y4yH

B =B, =B, 2...#B,;

37
s EXa EX3 # oo # Koo (6.37)
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6.5- pacM.
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Byunan k¥puHuO TYpUOGIMKH, OHPHHYY Ba OXMPTH BapHaH-
L1ap HMcGaTal KaTTa ULIKANAHULL 103aCUTa 3ra, SbHHA 1-BapH-
INT YYYH ¥ = b, OXMPTH BapWaHT y4yH 3¢a ¥ ~ 2k . byHaad ke-
An0 ynKaauku, Oy sapydadTaapaa Ypraya Te3MHK HHcOaTaH K-
'wuK. Kapanaérrad Tpaneneyaan KaHaTIAPHHHT KYHIATAHT Ke-
CHMIapH MMM WYHAAN BapHART GVAHLIV KEPAKKM, YHAA OKHM-
HWUHF K¥HAanaHr kecUmMu OViiMua Yprauya Te3NUIH 2HT KATTa
OYncuH, AbHU B KaHAN KYHOATAHT KECUMUHUHT Maliions 3ca,
JHT KMUMK OYICHH, AbHH o (6.5 6-pacMra xapaur). Ly waprt
Daxapuaca, WyHra Kapanyii KYHRanatr KecM KaHaTHHHT THA-
PABIHK 2HT Kyaak KYHAANAHT KecUMHM Aedvnany. KaHaaHMHr
IHOPABJIHK 3HT KyAai KYHIATAHT KeCUMH 1ed 1iyHAaai KecHMra
aftTuAanuKn, 6YyRAa Y3aH KYHAANAHT KECUMH 103aCHHMHI Mak-
ROHMW YHUHI ragup-OyAypaurd, Huwadu yarapMac GVnradu
XOMAA IHT Ky cyB capdnHu ¥Tkazany. bouikaya kunub alTran-
A3 Y3aHHUHT KYHOAMAHT KECHMH FeOMETPHK Ba THAPABIMK DA6-
MeHTRapY m, 1, {3, § HUHT KHAMaTAapy GepraraH Xomaa OKuM
3Hr KaTTa v, YpTaya Te3NHKKA Ba ¥3aH OHT KWYMK © . KyHAA-
JAHT KECUMM MailmoHura sra Oyarad KyHAaNaHT KeCUM Tpare-
LeHIAN KAHAIHHHI THAPABAMK 3Hr KyNai KYHAAJIAHC KECUMHM
£e0 aTanain.

Yaan TYOUHHHT KeHrAurura Huehatan MIpasnvK SHT Kyaai
KVHIAIaHT KECUMHHHKI HUCOMIA KeHranruHu 3, Genru Guma
Genrnnacak, y xonna

B = (2), - (6.38)

IOKopHna aliTHATaHMapHUHr GapyacHHK 6.56-pacMaa KyiiH-
Jar 3rpd YH3KKIap DHAaH KypcaTtaMms

x = /i(B);
o= fB); (6.39)
v=£(B).

(6.39) parm %= fi(P), o= £,(B) Ba v=f;(B) dyHKumanapun
Keatupamua (6.5 6- pacmra Kapanr). Pacmaa Gy ¢yHKuUHAnap p
VKHIAH 10KOpHAA Xoinalrad. Bynna Q = const, ® sca y3ra-
pyBuaH fed Kabyn kunuHran, Xynnu wysaad rpadux 6.5 6-
pacMaa cdakar (6.39) narm ¢dyHkuvanap B YyKHAaH nacraa
xoivtawrad, YTactaary rpadppx yayk umzukaap {nynxrap) 6n-
AaH Kypcatunrad. IOxopuaarnpaH dapku wyku, 6y epaa ¢
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VYpuura o = const ae6 Kabyn KUMMHraH, (?3ca y3rapyeyad 1—11
pepTtuKan (6.56-pacM) DYHKUMANAPHHUHT Max Ba min Kuiimar-
JNAapHHH k¥pcatadd, Oy ropM3oHTan VK OyfiHga Bm HHHT KHi-
MaTiHM Gepamy. KaHamnapHu noituxanall ga ynapay KypuLl ap-
30H OynuwKM yuyH B =P, WApTHHH Gakapul Kepak Oynamu,
yyHKH Oy wapr Gaxapuaca, KAHATHHHT KYHAATAHT KeCHMH
103aCHHMHT MAHAOHH 2HT KHYHMK 0 = o, OYnaan. DHIK, WyH-
IaH TeHIIAMaHH Ty3HW KepaKKH, ¥3aH TYOMHUHT KeHIJIHIH b,
OKHMHUHT YYKYPIUTH k TMAPaBAHK 3HF KyMaii KYHAAUTAHT Ke-
CHMHMHT WAPTAAPHHH KOHUKTHPCHH. =
by Macanauu Kyinmaruda xan xunaMus:
XyInaHraH nepaMETPHHHT Y3VHINTH

x=b+ 21 + 0. (6.40)

{6.22) TeHrmaManaH b HHHI KMHMaTHHH aHHKNaD
b:ih#—mh, (6.4

(6.40) Tenrnamara K¥yiicax
X=%—mh+ 201 + m?. (6.42)

Bynaan KypuHaauky, arap o Ba m yarapmac 6ynca,

=1 (6.43)

Tuapapndk HT KyNail KYHAANAHT KECUM LapTHTra 6HHOAaH
X min HH (6.42) TeHTnaManaH aHMKIAKMMI,

Onvit MaTeMaThKa YCYAnapuaaH x .. HW Ky#ugari TeHr-
NaMalaH aHHKAAI MYMKHHIHTH OCOH HCOOTaaHany

4=2 1+m* —m, (6.44)

Oy epaa Wl+m* —m=a peb Genrunal, ruapaBIHK SHT KyAai
KVHIANART KECUMOATH ) HH aHUKJIALl TEHITAMACHHH ONlaMi3

o, = (Nl+m —mh =ak} . (6.45)

By epia uHIEKC «'K» — FHAPABIHK 3HT KyJail KyHAANaHr Ke-
CHMHH Sunmpanu. (6.44) ra HMHT kiAMaTHHY (6.22) DaH
onub Kyinunbd

@, =(b +mh )k

w?
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yHH b ra HMCOATaH edycak
b, =2h(N1+m' -m), (6.46)

CKH

B, pe T e

h

Amania aca B HHM B DaH GoWKAYAPOK, KUNUO ONHLITa TYFpH
KeNnaau, YyHKH ﬁ *luaknu YY¥H acnuia KYNruHa Hokyaaii-
JIMKNAP MaBXxyd, MACANaH’

I. I'wapaBRKK 3HI KyAai KYHAAAAHT KSCHM Taxpubanapra
K¥pa aManaa K¥nuKE4a UKTHCONMI SHT Kyhail OVamaian.

2. KaHanHMHF rHApaBauK 3HF Kyaail KYHIalaHI KecHMM
Hucbatan yykyp O¥nany. ByRaail uyKyp KaHalUIapHU KypHII
Ba YHU MILAATHIL av4ya Mypakkab.

MIyHuHT YyUyH Oy epla FHCA TYUIYHYA KUPHTaMH3, Ma3-
KYP TYWYHYa aMIMi 3HT KyNaid KYHIANAHT KECHM Acivnanu
Ba yHH 3, wapTau Gearn 6unaH GearunanMus, y Xxonia

Brx < Bax = B Duerapa. (6.48)

By epra yerapaBuil rapaRIiK 3HT KylAail KaHATHUHT KYHIANAHT
kecHMHHY P. P. YyraeBHuHr GopMyiacHasH XHcodnanmMus

B ders = 25+ 2. (6.49)

6.6-§. O4YUK VIAHJIAPAA TEKUC WATAPUIIAHMA XAPAKATAATH
CYIOKJHK OKMMHHUHT 3HT KATTA BA BHT' KHYMK PYXCAT
DTHIATAH ¥PTAYA TEIIWIH

a) DHr KaTTA PyXCAT THAraH, AMMO KaHAAHH WERHO Kert-
MAHIONIAH CYIKIAK OKHMHEHRNHE FPTAa4A TCIAHIH.

KananimapHH THAPABIHK XUCOONANAA CYIOKJIMK OKHMUHHMHT
3HT KaTTa pyxcaT 3THATAH ¥pTavya TeIMMTHHHHI IOKOPH Yera-
PacHHH aHHKAAll Kepak 6vnagM, yyHkH OyHaail KaTTa Te3nHK
KaHan TyOMHM Ba éH geBOpnapHHY 0BG, YHH Oy3ub 10060pH-
Ui MYMKHH. SHT KaTTa pYXCaT 3THAraH Te3/MHK, ac0can, rpyH-
Tra, AbHH WY Y3aHHH TALIKWI 3TTaH MaTepHanta Goriuk. byH-
Iaf TE3MNKHUHT KMAMaTH TAXpHOana aHMKJTaHaau. FHr KaTTa
PYXCAT 3THITAH, aMMO KAHATHMK IOBMaiaUraH TEKHC MIATAPH-
NaHMa XapaKaTaarM CyIOKAUMK OKMMHHUHT ¥pTaya Te3MHKNApH
6.1~ Xaapanfa KeATHPUNTAH.
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6) DHr KHUKK PYXCAT 3TWIFaH, AMMO KAHAIAA KyKymaapun®
YYWKTUPHO KOIAMPMAIAHTAH CYIOKIHK OKMMHHAHT ¥PTaya Te3IMIH :

Kanannapaarn CyloKIHK OKHMHHMHT TeKHC HIrapuaaHMa -
XAPAKAaTHHH rUAPaBAUK XHCOOIAWAA OKMMHHHI SHT KHUYMK
PYXCaT 3THAraH ¥praua Te3/IMTHHUHT MacTKH YerapacuHu ypra-
HHMUI 3apyp, YYHKH OyHAal KHYMK Te3NHK/Iap KaHa/ATapHHHT
Kyikymnap 6unaH TYaAub KOAUWHHWHE ONAWHH OMUIL Y4YH
Kepak Oynanu. KylikyMnapHM 4¥KTHpMalZHTaH CYIOKIHUK
OKHMMHHHT YpTaua Te3NrH KYiHIariya aHuKIaHaaK,

Vi = eVR, (6.50)

Oy epna ¢ — KyHKyMIap MHKAOPHHH, YIApPHHHI TPAHYAOMET-
PHK TapKUOMHHW Xamaa Y3aHHHHT Fagup-Oyaypauridn ugona-
nopuu KoabdruneHT. Arap TaxpHubamapH#Hr KypcaTHilIHra
KaparaHzia FPYHTAAPHMHT guaMmeTpH o < (0,25 mm Oyiaca, v
xomaa e = 0,5 Kabyn KWIHHAIM.

CyoKAHK OKHMHHHT pyXCaT 3THAraH ypTava TESNHTH Y3aH-
JapHHHT TYONAA ¥TAap YCMACAMPMHM Ha3apaa TYTCak, ¥ Xonaa

Vpin = 0,60 M/c KabByn KHIMHADN.

Arap KyfKkymiap acocaH Malia Kymnapaan woopar oyica, ynap
YYKMACIHIY YIyH OKMMHUHT ¥pTada Teanmrd v, = 0,40 m/c.

6. 1-meadaan

Tpyut e M/C
Tynpok, yaur 0,15+0,20
KyM (Maitza, ¥pT1aya, HHPHK) 0,20=0,60
IllaFar 0,60+1,20
Coa Tynpok (cynee, CYTAMHOK) 0,70+1,00
Noit 1,0+1,80
KATTHK TOF JXMHECH 2,5+25,0
Toui TepuAran KaHam:
a) OMp KaBaT (KaTnaM MabHOCHAA) 3,035
) WKKH KaBat 3,5+45
BetoHnadrad KaHan 3,0=10

By epaa cYIOKAHK ¥3u GuraH onHG KeTadImaH KOMIOHEHTIAD, SbHH
Maiiaa, Xap A0KM CYB MUMAA IOpAIHIaH KATTHEK XHUCMRAp (B3BeleHHbIe Ha-
HOCBI) Hazapia TYTHIagM.
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Kanaanu 1odHXanaéTTaHaa OKMMHEHT ¥pTaya Te3NHIH Kyi-
WharH opanvKaa GYIULIH Kepak:

Upin S U S U ©51)

CyIOKNMK OKMMHHHHT 3HT KaTTa pyxcar TMAraH ypraya
UMMM ¥ HH XHCOG/Ialll YYYH Xap XM TPYHTAApra Ternuuin
dopmynanap munad yuKAArad, Macanad, M. A, Benukanos, H.
W. Tepu, K. B, Ergazapos, I'. U. amos, B. C. Knopoa, L. E.
Mupuxynora, B. H. Tonuapog, B, M. CryiaeHHYHHKOR Ba GOLIK-
{UKIPHUHT Kymra or2 GOpMYNanapiHN KeNTHPHIL MYMKHH.

AMaNMETAA v<y HApTHHHM Gaxapuul aHya Mypakka0,

HIYHHHT Y4YH, KYITHHYA, KYPWITaH KAHAnnap KyHkymaap G-
JAH TR0 Konud, ynapHH BaKTH-BAKTH OWAaH TO3aJ1aMIra TYFpH
Kelagu. v>v,,, WApTHra Kejacak, anbarTa, 6y wapT Gaxapu-
NHWHK Kepak, aKe Xoda KaHan BUAUO, Oy3unud KeTwiliu
MYMKHH.

By epaa wynaail capon KeaMO YMKAIM: arap KaHUUTApHH
rHApaBAKK xucobmauaa v > v 6ynca €kn v <v,,  6¥nca, y
X0J23a HHMa KMAWLI Kepak?

bynra mynnai xapoG Gepuil kepak. v, TEIMHIHHYU OlIH-
PHIL Kepak €KH v_, KHIMATHHM KaMaWTHPHIL Kepak. byHn
aManna kaHpai GaxapHin myMkuH? By casomra xylfimgarnua
Xapoh GepHIL MYMKHH:

l.v_, HH KaTTAJIALUTHPHLLI YIYH KAHATHHHT TYOHHR Ba €H
NEeBOPNAPUHE OETOH mapaa OMNaH KU TOIH TepHIU YCynH Ou-
JaH MycTaxkaMAall Kepak. '

2. v HH KAMAATHPHII YY¥H TeTHK (POPMYNACKHTA, SIbHH A,
Hlesu E;Bpmyﬂacura, fowKava KHIHO afTranaa, TCKHC HAra-

pHAaHMa XapakaT GopMyaacura MypoXaar 3TaMu3, y = C.fiR -

Byraan xypuHHO TYypuGAMKM, v HM KAMaHTHPHII Y4yH R
€k C HH éKu | HU KHUHKnAWTHpy no3uM. BYHART Y4 xuAa
CUNMH MAaBXKY[:

1. KaHanHuHT KVHAANAHT KECHMH 03aCHHUHT MaHAOHHHMN
Y3rapTHpHIl (KHUMKIALWITHPHIL) B#¥an 6Kaan, 6yHaa R 03ru-
Ha KaMasAdH, ¥ X0/14a ¥ Ce3WIapi Aapaxaia yarapMani.

2. Fannp-6yaypnuxHH KaTTalalUTHPHIL #ynH GHAaH yarap-
THPaMH3, ¥ X0Ada # Kartanammd, ¢ KaMasaH.

3. Kanasn TyOMHMHT HUILACGH § HYM KaMaTHPAMH3, AMalH-
€raa, KYMUHYa FTHOPABNMKAAA WY YCYA K¥lanunaau, ByHUHT

min
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YUYH KAHAIHUHP y3yHauru OViuua (anoxuaa Oynaxnapnaa)
Wapiapanap s8a Te30Kap MHUIOOTAAP KypHIann.

DHr KWYHK PyXCaT 3THATAH, aMMO KaHania KyHKyMIapHH
4q¥KTUpHG KonaupMaitauraH OKHMHMHC ¥pTava Tesaurn 6.2-
xansanaa kearupunrad (B. H. T'ondapoenuHr Taxpubanapu-
JAaH OJIMHraH),

6. 2-madean
vmin
Fpynt I'pyHT 3appadacHHHAHT | Kanangard CYBHHHT YYKYPJIHTH
AHaMeTpH i, M
4 ™ ! 2 3
Kym:
" Kyaa Mafina 0,2+0.3 0.34 0,44 0,51
" maiina 0,3+04 0.43 0,57 .66
" ypTaua 0,4+0,5 0,60 0,78 0,92
" HUpPUK 0,5+1,0 0,87 1,13 1,32

6.7- §. TPAHELEHUINAT KAHANTAPRAFA CYROKIHK OKHMMH-
HHHI TEKHC HITAPHAAHMA XAPAKATHHH r'HAPABIHK
XHCOBJAMEA ACOCHIT MACAITAJIAP

MabayMKH, TpameLlcHEAN KaHallap AcocaH OJNTHTA Yiuam
OunaH xapaxrepnaHaznu, Oynap: b, h, m (Oy yyasacH OKUM-
HHHI KYVHRAMTAHT KECUMH 1033CH MafiaoOHH YIyaMIIapHHH HO-

panaiau), #, i, @ (€xku v=%). Idynapaad 6Hp HedTacu,

Macanan, m [PYHTHMHT TypAapura Kapal onuHanu Ba n Ge-
punaran 6¥nann. Kananhy ruapasnuk XucoGaialilia acocan KyH-
Hiary GHp HeyTa TYp Macaltanap xand KHAWHaIu:

1. Cys capcdu ( HA Ba OKHM TEZTHMH ¥ HH aHHKNal. ByHaa
OKMMHHHT KYHAANAHr KecHMH OViinya ynmuamMaapH Mablym
6¥nraH xoaaa KaHan TyOMHHHF HEwadH 7 Gepruirad Gynaa.

2. KaHan Ty6u HULAON § HY aHHKaaum. bysna cyB capgu Q
Gepunrad 6Vnub, k¥uganadr kecum OViinua YigaMnapn mMab-
nyM 6¥nann.

3. OKMMHMHT KYHIATAHT KECHMU 103acH MalIOBHHH AHHK -
naw. bynna cys capdu ( Ba KaHan TYOMHUHT HWLUAbn / Ge-
punraH Syaaau.
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4. OKHM KYHIAMTAHT KECUMH
WYACH MARIOHHHBUHT YadamMia-
M b €KH A Ba KaHan TYOUHHHT
nminadun § anuKTanaan. bBynga
cys capdu @ Gepuiran 6§10,
IC3IHK U MaBIyM O¥1aan.

Bupumiy Typaam macananap,
OKMM KY¥HAANAHT KECHMMHMHT
Bapua ¥nuamaapu Sepuaran b, 6.6-pacm.

h, m, i, n (6.6-pacm). Cye capdu
Q HM aHWKAAHT.

Macarany evuwr mapmubu: OKHUMHHHI KYHAANAHT KECHMH
MARJIOHUHHHD YnuamaapHHy Guaran xonana, (6.22), (6.23),
(6.24) dopmyaanapaan w, x, R napau aHuKaat, C HW Tona-
mu3. C HH xucobnawma wKopnaarn gopMyaanapaaH OupHHU
Kabyn Kuaamua, macanas, H. H. Tlasnoeckuit popmMyaacunu:

C=1p.
H

(6.17) nan K Hu Ba (6.19) aaH O u xucobnaimusz. Cyer capdu
Q HM TYFPUAAH-TYFPK (6.16) AaH AHKKJIAIT XaM MYMKHH.

6.1-macana. Tpaneuennan karan GepHAraH, YHHHT TYOH
Huwabn § =0,0008 Ba KeHTHHTH b = 2 M, KaHalJarM CYBHHHT
9YKYpAUrs A = 1,2 m; ¥3aH €H AcBopy HHIAG koadduieHTH
m=1,0; yHuHr ranup-Gyaypiaunk kKoaddpuurentu n = 0,03;
KaHAIAarn CYBHMHT caph# (; OKNMHMHT ¥pTada Te3NHTH v
¥amia KaHaAHHMHT IOBMJIMACIHK TE3MHIMHY B3 KyHKYMIapHUHT
YYKMACAHTHHRY TexindpuAr. KaHan yTkaswianuran Tpaccana-
TH TPYHT — CO3 TYIIPOK,

Euir. KananHMHT XYHIANAHT KECHMU 103aCH MalIOHMHHHT
TMAPABIHK ICMCHTIAPHHHA AHHKIAHMHI;

o= {tmyh =2,0+1,0- 1,2) - 1,2=1384 m%;

x=b+2mJl,0+m* =b+mh=54 m,

Gynaa m' =2,041,0 + m* =2,01,0 +1,0? =2,83;
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by Macanaga, aBBa1O, WyHra bTHGOP GepHLl KEPakKKH,
HKKaaa rHaApaBAHK 2a¢MeHT b Ba fi Gup-GMpu Guaad (6.13)
€kK (6.19) TeHrnama opkany GOFIAHTAN:

0 = wCViR = K+/i.

By epaa b Ba h y4yH WOKOPHAATH TEHTHAMAHW KOHHKTHPYBUH
Kylda KN KMAMATAapHH TOMMII MYMKMH, LITYHWHT y4yH Oy
Macana aHMk 3Mac. By Macananu anuKnall y9yH 10KopHaa aii-
THATaHaeK (6.4-§ ra KapaHr) KaHan TYOMHMHT KEHIAWrH b
€KM YHIATH CYBHMHT YYKYPAMTH A €KH YIAPHHHT HHCGATHHH

B =% Xabyn Knwivii kepax. UIyHra acocad yYnny44 TYpAAry

MACAMAHMHT Y4 XHA €YMMHHN Kapa® uUMKaMM3.

l.bupuHYH XKHA eyunMH. Kanan TyOHHUHT KEHITTMITH
b OGepuiraH, YHDArH CYBHUHT UYKYPJAHTHHH AHUKAALW Kepak.
By Macana wrepaumsa® ycyhuaa Kyiinaariua eyunagi. ByHvnar
yuyH {6.18) bopMmyaanan Kepakiaun cye capy MOTYIHHH aHHK-
nafimMua:

-0
Kxepax - N
6yHaa b HH Gepunarad aeb xHcobnad, A HHHT UXTHEPUA KHii-
MaTAapHHH Kabya KuaaMu3, MacanaH, i = h, GYIcHH, wWyHra
TEFMHLTH ﬁapqa THAPEBIMK S7IEMeHTIapHN Xpcofnat ynkamus,
yxomma o =w; x=%; R=R; C=C sBa K=K Gynranu.
Bynapnan k HH K,yﬁw:(amqa xucoﬁnaﬁmus

K, =u>lC,JE.

K Hu I( OWiIaH TAakKocna®d f HUHI Terulny KMiMaTuHy

TONAMHS. Arap h =h, xuiiMmatH yuyH xucobnanran K uuur

K.uﬁmam Kxepa.x = J; KUHMaTHTa TeHT Gynca, y xoata A =#h,

U1y KHAMPHIAETTaH CYBHMHT YYKYpaHUry 6ynanu, sApHUA Mmaca-

JIAaHMHT e4HMHN TOUIANH. AMMo, aManuéraa Supaad Ksa K |
o OMDP-OMpHrFa TEHr GYMiLIA KaMAaH-KaM 103 GepaauraH )go;m-

ca [IYHHHAT Y4YH A HUHT 942 GOIKA AHrH KHAMATHHU KaGyn

KWIaMH3, Abhu A = k) Ba Xokaso. llyHaai xunu0, toku K,

t KeTMa-KeT AKMHAAIWYB YCYIH.
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U KHUMATHHKH OJIMATYHYA /# HUHT STHTH KMHMAaTHHH 6epud
OopasepamK3 (4 HUHT KWIIMaTHHK GHp Heya MapTa XafTa Kadyn
KUArAHAAH KeHHHIMHZ MAcana euHMMHU ONHUE MYMKHH).

6.3-macana. Bepiwranaap: Q = 1,0 m3/c; i = 0,0006; m = 1,0;
# = 0,03, Tpaneueunan WaKMMH KIHAAZATH OKAMHHRT KVHAa~
AANT KECHMH 103aCH MANAOHHHMHT THAPABAKWK eMEHTIIApH
aKaadcu. Kavan TyOuHUAHT KeHrnnrd & = 1,5 M, kaHanga-
111 CYBHMHFE UYKYPAUTH AaHUKNAHCHH.

Fuye, Kanahaary cyioKMMK OKUMMHUHT KYHRQIAHT KeCH-
MH MARAOHMHUHT THAPABAUK 3ASMEHTIAPMHH AaHUKAAHMHK3!

_0_ 10 _ .
KKEPEK - J; ||0,0006 40’8 MJ/C,

w={(b+mh=(5+1,00*

x=b+ 21+ nt =15+ 2,83k 2+ m = nf =2,83:

R = (L3+L0mh,

Ty 1,542,834 °
_1lp 1 plsfon
C ﬂR 003 R )

It nu kabyn KW cye capdr Moaynu K uu K = wCVR dop-
MyNnanaH xHcoOnaHMHM3 Ba YHH KepaKiu CyB capdH MOIYIH

K epsx =% OwiaH TakkochaiiMus. bapua riapasik xuco6-

AapHH 6.4- XaaBajira TYUIHPaMH3.

6.4- mcadeas
K =wCJR,
5
hom w, M % M R M CMfe | K = %
M/c
1.0 2,50 4,33 0,58 289 55,0408
09 2,16 4,05 0,53 28.2 44 5>40.8
0,85 2,09 3,90 0,514 279 40 (<408
0,86 2,03 3.9 0,517 280 40,8=40,8
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6.4-KampangaH KYpHHUO TYpUONWKH, V3aHJATH CYBHHHI Uy-
Kypiuru xk = 0,86 M, OyHIall HaTUXa IOKpPHUIArd IIapTHHU
KpHHKTHpanu. Jemak, Macaaa eduMu Tonwian. HIyHu aiTuo,
VIWII KEePAKKM, KYIIMHYA aMaTHeTaa UTepallks VCyIIuaa K HUHT
K.MHAMaTH cyB capdu MOIyIn

K=mCY/n
OWIaH TaKmOCAIl YCYIH

HH KepaKJIH ¢yB capbr MOIYIIH KKepaK
OmMiIaH aHUKIIAHAIH:

K =-2-

Kepak r
IOkppumarn xamgpanga OepuiIraHUIeK, A'TapHUHT OHp-0OHpPH-
ra MIYHYAIUK SSKUH OWIMIIK KaMIaH-KaM (03 OepaauraH Xmaiu-
ca, akc \oJima IOK.OpHAard X ncob-gutobmaH doiimanaHud
HMHT KMAMATHHHU I'padprk €poaMuna aHuKIaHagu. byHUHT yayH
K~410 rpaburvHu Ty3dIl Kepak (6.8-pacm). by rpadukna
\HucobaaHTan (6.4-xamBanra K.apaHT) K K, K Ba xokazo-
nap, yaapra reruuui JI,, M, x, Ba XOKa30JIapHWHI K.MHMaTia-
pUra acocaH YM3wiagv. by rpadukna ropn3zoHTaNn yKura K Ba
BEPTHKAN YKWTA K Kyhminanu. Hatuxana K =/(x) srpu YA3HPH

namimo Oviamu.

lopuzontan ykura - =40,8 KUAMaruHU KyuuO, yHU
aIpH YM3MK.Kada KyTapuO, yHOa A HYKTacMHH OelrHinaiMms,
A HYK.TamaH OpIMHATA K VKM TOMOHTA lopcak, villa OpIHHAaTa

1.0
D¥OM~ > .
0,5 /
yiig 50 60 K
Ko'llle
6.8-pacm.
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VKM OMAaH yupalrad HYKTacu OM3ra Kepakau uyKypiauK / He
bepanu. Hiyvumait kuau®, K =f(h) rpaduruaad xepakiu

K = % = 40,8 cyp capdu Moayaura Tervwau A =0,86 M

KMHMATHH aHHKIaAHK.

2. UKKHHYHM xuA euMM¥. KaHanaarum cyBHHHI 4y-
Kypauru s GepunraH, YHHUHT TYOMHHUHT KEHIJIHTH b HU aHHK-
nadr. by Macana xaM KOKOPHAArW Macanara yxlaw Mrepanms
ycynMaa euynnagd, 6YHUHT y4yH aBBaio

=@
Kxepax - v,r;
HU aHHKAaiiMH3. CYBHHHT YYKYpIuryd /s Gepunran xonna b HUHT
OMp Heya KMIMaTHHHU KAGya KuiuG, 0apya rHapaeamk 3ne-
MeHTAap o, ¥, R, C B3 OGomixamapHu xucobnad yukub, cys
caphHi MOOYAHHU AHUKAAHMHU3:

szCJﬁ,

Ba YHH K cvax OWITAH TakKocnaitMu3. Arap xabyn KMAMHIaH &

L% K
YuyH x.u-cognaHraH K xepakin K ra TeHr Gyica, nemak,

Macana eyunraH xucotGnaHagu. KOKopuaaru Macana kadu Gy
Macanana XaM & HWHT KMEMaTHHH aHHKjIaniaa

K=£b)

rpadHrHHe Ty3aMH3 Ba YHOAH $oitnanannb, & HHHr Kuiima-
THHH TOMAMH3, .

3.YYHUHYH XA e4HMH. Y3aHHHHI HUCOUH KeRIH-
TH, STBHH KaHAMHHHT THAPABIMK 3HI Kynak KVHIAAAHT KecH-

Mu = % Gepwarad. b Ba # HY aHUKAALI Kepak. By Macana xam

UTEPALMA YCYNHAA eYHIAIH. ABBUIO KEPAKIH CYB capdhH Mo-
AYJIH aHHKJIanaan

Kxcnax = % .

# HHHT OMp Heva MXTHEPHI KAWMATUHM, ABHH A, h,, h,,
... Kabyn KuAub yiaapra TerdunM H NapHMHT KMAMATHapUHH

B=% bopmynac €paaMuia xucobnaHmus, yuna b= ph,,
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b,= Bh,, b,= P4,, Ba XoKazo 6¥nasy. ['mapaBAUK MeMEHTIAp
@, ¥, R vy annnaimus. Keiinn K = oCVR Hu xucobnaitmus.

By K uu xepakin K. = -% GunaH takkocnaiMus, Hrepauus

ycynuna Ba rpaguk K =)fh) €épnaMuiga # HU TORAMH3,
6.4-macana. TpaneUuenIan WAKAAATH BETOHAAH HILTAHIAH
KAHAMHHHT KYHIANAHT KECHMM Yn4yaMiapMHH aHHKnaur. bya-
Ja kyiiuparmnap 6epuarad; Q=30 wm3/c; i=0,00016; =3,
m=1,5; n=0,014.
Fuu. CYOKINK OKUMUHIHT KVHAANAHT KeCHMA Malno-
HUHHHT THOPABJIMK 3A¢MEHTIApHHH AHAKIaHMU3;

-9 _ - 3
Keerm = 75 = 50075 2370 w/c;

b=Pp-h=3h o=(b+mhh=_3h+150)h=45;
x=b+mh=3h+36lh=661h m =201 +m’ =3,61k
R=%= 45 _ o 683,

6.6tk
- 130,014
C= l R’ o_olﬁ (0,683 h) .

Macana eYUMHHHHT HAaTHXaNapuru 6.5- Xagpaira TywMpa-
MH3.

6. 5-acadeas

K =wCJR,
koM w, M R M C, M¥/c Ko =%,

M/c
2.0 18,0 1,36 74,80 1570<2370
2.5 28,0 1,70 77.20 2810<2370
2.3 238 1,57 76,03 2280<2370
2,35 250 1,60 76,50 2420<2370
2.34 24,7 1,59 76,00 2370=2370

6.5-XaIBanfaH KYpHHAOIHKH, A= 2,34 M KHIMATH Macanaia
KyHunras waprra xasob Gepagn. Hlynaait kunub, A= 2,34 M
HH Kadyn KwiHb, KaHAMHHHI KeHIJIMTHHH TOMaMH3
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b=ph=3,0234=702 m.

T¥pruuum Typaarn macasanap. bepunrad: cys cappu O
OKMMHUHT ¥pTaya Te3auru v; Oy epaa KyilHAarumap Mabnym:
m, b KM k. Macanaga b éku A HU, ¥3aH TYOH HMWIAOKH { HU
aHWKali Kepak. by epna oKUMHHHT KYHAQIAHT KECHMH 103aCH
MAaIOHHN KyHWAArHYa TONMHNAIH:

=i

n =

(6.22) ¢opmynanan
w = (b+mh)h,
OyHRaH /i 6K b HH AaHKKJAHMU3;

2m m lm h

he (L) +2-L b=2-mh

V3aHHUHT TY6H Huwabwu 7 (6.20) dopmynanaH aHMKIaHAAH:

6.5-macana. Q= 2,28 M*/c cyp capdyHn YTKa3anHrad xa-
HATHWHT THAPARIHK JMEMEHTAAPHHH XHeoonai Kepak. Kanania
OKHMHHHT ¥pTaya 1e3aKrd v =10,65 M/c; kaHan TYOUHHHI KeH-
raurd b= 25 M/c; m=1,0; n = (,0225. CyBHUHT YYKYPIHTH ht
Ba ¥3aH TYOMHHHT HH1IAOH § HH aHHKIAHT.

Euuw. OKAMHUHT KVHAANAHT KeCHMH 103aCH MaATOHUHHAHT
THAPABINK 3MEeMeHTIAPH KYHKIAIHYS aHUKIHanW:

_0_ 228 2. 25 35 _
m-%——’——-lSM,h ( )+ 210 1,0 m;

0,65 2-1,0 1,0
x=b+mh=2,5+283-10=533% R=23]=0,66 w;
_ Lo S0ms 0.5
C=LYR = 020,667 = 40,6 " /.

K = oCVR =3,5-40,6,{0,66 =116,0 M*/c;
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6.8-§. QUMK VIAHJIAPAA CYIOKNHKHIAHT BAPKAPOP TEKHC
HITAPHIAHMA XAPAKATYHHUHT THAPABIMK
SNEMEHTJIAPHHY 3XM EPIAMMIA XHCORJALI

OmuK V3annapna CYlOKAMKHHHT GapKapop TEKHC MATapH-
JAHMA XAPaKaTH, WY XYMIaaaH OKHMHHHT HOpMaN YyKypiH-
I'HHHK Ba YHHHI KYHAANAHT KECHMHA 103aCMHHUHT MAKIOHUHH Ba
OolIKa THAPABNUK IIEMEHTRAPHK KV YCYNHAA MMAPABIHMK
XHcobnam aHya mypakka® OVAraHM yuyyH y K¥n BakTt Tanad
3TaaH. '

Macanan, 0OKopuAa aWTHITAHZEK KeTMAa-KeT SIKHHIIAIIYS
(MTepalin) YCyNM THAPABAHK XUCOOMALLIA KeHT KyInaHu a-
aM. by epIa HOTCKHC MArapWiaHMa XapakaTHH THOIPABMAHK
XHcoOnal KAHYalIHK Mypakka® sKaHNuTH TYFpUcHEA ranup-
maca xaM O¥J1aaW, y WIYHIOK XaM TyllyHapiuw. [uapasnuk
XMCO0Nal BaXTHHU KHCKAPTHPHLI Ba YHWHr aHHKAWTHHH
QIIMPHLI MAKCAAHAA IOKOPHAA KYPCATHATAH Ba IIYAApTra YXuiaiu
MacananapHM xpcoOaiiaa XM HY K¥naall Makcaira MyBo-
¢uK,. bus Kyftnaa Macamann OXM aa eynll, sbHH TEKUC KI-
rapuinaHMa XapakaTHHHT HOPMAT YYKYPAHCUHH Ba OKUMHUHT
KYHDANAHT KECHMH MailfioHH O¥itiya ypraya Te3NUriHH AaHHMK-
Nall ycyanapu#Hy KYpno ynkamMius. CyIOKIMK OKHMHHKHT HOp-
Man YYKYpAWUTH b Kyliuaa Oepuiras rEnpapivdk 3eMeHTIap
(cye capdy O, Y3aHHUHAT LIAKTH Ba FARMP-OYIYPIHIHHA wpo-
JanosuH Ko>(GPUUNAEHT #, ¥3aH TYOHHHHT HUIIAOH / Ba YHHHT
€H AeBOpH HHILAOMHHHT K03 dhHLMEHTH m) acocHaa, TEKHC
HIIrapMAaHMa XapaKaTHHHI TEHTNAMACHIAH aHUKJTAHAIH

v=CJRJ. (6.52)
{6.52)HAHT UKKH TOMOHHHH  ra KymalTHpcak
Q=uCJRJ. (6.53)

By epia Tpanelnemaan WAKIAATH KaHANIA TEKHC MATAPHIAHMA
Xapakar OY¥nM0, YHAA HOPMAJ YyKYPAHK A, OYiraHia, OKMM-
HHUHT GOIIKA FHAPABAHK IEMEHTIAPH TETHLITHYA €311anu

0y = (b+ mhy)Ry; Ao = b+ 21+ i

R‘J:ﬂ: (b+mhg)hy |
X0 b+2lxh\‘|l+m2,
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W =R = LR

I". B. XKene3Hakoe GopMmynachiaH:

+\/-}[-k—0%(l—lgm] 013( +J_1gR)

_ nfe g
y-ﬁlg{[% 725 (112 R} |+

il a-en] (L)

aHukaalimu3. Macana prepauns yeyauaa 3XM épaamuaa euu-
naau. Macamany 3XM époaMuna eyuil yyyH anropuT™, OnoK
cXeMa Ba XMcoGnall JACTYPHHM TY3HIN N03HM ™,

6.9-§. BAPKAPOP TEKUC WITAPHIAHMA XAPAKATHHHI
HOPMAJ YYKYPIIMTHHH XAMIA OKHMHHHT KYHIAMAHD
KECMMH MAMAOHN BYAHYA YPTAYA TEIJIUTHHA XM
EPRAMMJA XMCOBJIALLI

OxHMHUET HOPMAJ YYKYPJIHTH /i, HH BA YHMRT ¥PTaua Te3an-
i v an DXM épnammza xrcobmam, XM y9yH CYIOKIHK OKHMH-
HUHT HOpMajl YYKYPAHTHHH aGHUKJIALL aNTOPMTMHHH TY3HLI
Makcaguaa (6.53) TeHrnamara, YHDAard napaMeTpRapHuHr
MHKAOPIAPHHH XO0M-XoHHra KVHHO YMKHO, yHa A, ra HHcOa-
T4H €YaMH3:

*) BepuaraH MacalaHHHT edMMuan DX M épnamiaa 6axapiiu yuyH Xucod-
Nl ANTOPHTMMHH, GNOK CXEMACHHM Ba XMcoOnall BacTYpHHH Tanabanap
TYIHIIH Kepak, yaap Wy KypciaH JeKuMA YkHAOurad YKHTYBYH Ha3opaTH
OCcTHAA DaxxapHavium no3uM. Macana xyna Mypakkat 6¥nca, ¥ X0nna AaCTyp-
yH (MpOrpaMMHCTIHK Xant 3THIN MaKCallra MYBOPHK.
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y+0.5
b 2) bl +mhy —
Oy ) {b 2;,.,‘/—} °

2 Bleen) T
:ho(%m)%m Ji =

_ _b_+m 4,5
PRI L

%+2 1+m? (6.54)

}% HHUcOaTHA P Genrn 6unan vdonanad, (6.54) TeHrnaMa-
HU h, Ta HHCBATaH eyaMu3

_t
B = | Qo [ Br2vlen’ S 6.55
J; B+ Ptm : (6.35)

(6.55) Tenrnamanan s, HUHT KWAMATHHH KETMAa-KeT SKHHJIA-
UIyB yCyiH OuAaH aHHKJIaiMi3. By MacanaH edHl aATOPUT-
MH Ky#ugaruya (6.9- pacum).

A, OKRMHRHT HOPMAJI YYKYPJIHTH Ba ypTaua Tesmuruun DXM
Ja XmeoGaam anropHTMA,.

1. OupK ¥3ammary GapKapop TEKHC HATAPDIIAHMA Xapakart-
OATH CYBHHHI BXTHEPHI qy&ypnumnu Kabyn Kuiamu3s, ma-
CANAH, h

2. 3 = B, HUCOATHHH AHUKJIAHMU3,

3. (6.55) TEHIIaMajaH /; HHHI KMIMAaTHHH KeTMa-KeT
AKHRAaWDYE yoynumga, DX M épmamuaa xucobnab, Tomamus.

€ — OJNIEWHIAH GepHiraH aHUKINK.
4 Tenrcusnug mapTH (K —h)<e Gaxapuica, ae-

MaK, Macaja eqypnaM Xucob (Oy epaa £ = (0,01 — yRMHT Kuil-
MaTH Kapanaérrad MacUIaHHHT aHHKAHK Japaxacura D0FNHK).
Arap 10KopHia K¥pcaTHALaH TEHICH3JIHK ILApTH Gaxapuama-
ca, yHaa h ra GoluKa KMiiMar GepuG, SHruTiad (6.55) TeHr-

2%
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JamagaH A, Hu xyucobnaliimus, uty TapruGaa XHcob-KUTOOHH
TOKH 11y TEHTCH3IHK WIAPTH Ga)kapHaMaryHya AaBoM 3TTUpa- {

BEpaMus.

5. Tenrcuannk Gaxapwiranaa, ou3 Kabyn KnnadTray cys-

HUHF YYKYPJIHTH 11y OKMMHHHT 6apKapop TeKHC WIrapuiaH-
Ma XapakaTHHUHT HOPMana YyKYPIMriHHM Gepaau.

6. CyBHHHT HOpMaJl UYKYPAMIU A, TONHAraHAaH KeHdH

oKopnaard (6.7-§ na KeATHPUAran) (bopmynaﬂapﬂaH doiina-
JlaHHoO, yHra TerHIIM THAPABAMK 3NIEMEHTIAPHH, AbHH 0,
%o R, C,, v, Ba BOIIKANADHN AHHUKJIAHMM3,

7. (6. 52) Tenmama,nam A. Uie3n ko3 dHLIKMeHTH GUD Hev-
Ta popmynanap épramuaa XM na xucoGnanaam a Taxpuba-
naH onuHran C KMiMaTH GUNAH conruTHpunagi, XM aa €
HU xucoGnaawr nacrypura H. H. Taenoeckuii, A. I. 3erxaa, I'.

B. XKenesnaxos, A. 1. Anstinyn, U, K. Hukuthe Ba A, 10, YMa- -

pOB (bopMlea.napu KHPHTHJITAH.

B. Oxumuumr Hopmait YyKypimiy Ba praua Tedmrrnn 3XMaa
xucoinam Giog-cxemach (6.9-pacM).

B. OxamasnT HopmMan ayKypimre Ba yprava Temrunn XM
épaamuaa xucobaam nacTypu

5 DIM HO0(15), HI{15)
10 PRINT “CyroxJIdK OKHMHEHHT TCKHC MATapHAaHMa
xapakaTHHUHT H0 HopMan yyKypsMIHHW BA YHUHT
U ¥praga reznuranan DX Mapa xucoGnant”
20 PRINT “Bepuarad MHKIOpIApHH KHPUTHHT”
30 READ Q, 1, M, N, E, Bl, G, DELTA
40 PRINT “QuyK ¥3aHarH CYIOKJIUK OKUMUHHHI HX-
THEPHUIT YYKYPANTHHY KUPUTHHT”
50 INPUT H
60 B=B1*H: W=(B1+M)*H"2
70 X=(B1+2)*H*SQR(1+M"2):R=W/X
80 IF R<5 THEN 140
90 Yi=LOG(10)/LOG(R)
100 Y2=5*(N*SQR(G)/.26)*(1—LOG(R)/LOG(1}))
110 Y3=25%(1/N—(SQR(G)/.13)*(1—LOG(R)/LOG(10)))
+(SQR(G)/. 13Y(SQR(GY*LOG(R)/LOG(10))
120 Y=Y1*LOG(Y2+N*Y3)/LOG(10)

296

www.ziyouz.com kutubxonasi



130 GOTO 150

140 Y=2.5*SQR(N)—.3—75*SQR(R)*SQR(N)—.1)

150 CI=(i/Ny*R"Y

160 C2=.5*(1/N—SQR(G).13*(i— LOG(R)/LOG(IO)))+Y3

170 L=2*G*H+1/V"2

180 C3=(4.92*LOG(H/DELTA)/LOG(10)+2.94)*SQR(G)

200 V1=.000101

210 C4=20*LOG(R/(N+.385*V1)/SQR{(G*R*1))/LOG(10)

220 PRINT “ITapnosckuii dopmynacu: c="; C1

230 PRINT “XKenesuakor dhopmynacu: ¢="; C2

240 PRINT “¥mapos dopmynacu: e="; C3

250 PRINT “Anvprityn dopmynacu: c="; C4

270 QI=W*C1+SQR(R*])

275 FORI=1 TO 10

280 HI(F)=.1+1*.2

290 HOM=(((QI*N)/SQR(DHN(B/HI(D)+2*SQR(1+M"2))
/(B/HIM+MY*(Y+.5)*(1/(B/HI(FM)"(1/(2.5+Y))

292 PRINT “HO(“I”)="; RO(I)

300 IF ABS(HO(I}-H)>E THEN 50

305 PRINT ‘(q=”; Q; “q1=”; Ql; “U=)‘; U; “w=”; W;
“HO="; HO

310 NEXT 1

320 PRINT ‘qu”; Q; {‘q1=”; Ql; ‘{v=”; U; “w=!5; W;
“HO="; HO

400 END

Jactyp ManIMHara KHpWTWAand Ba MALIHHA WLUTA TYLIM-
PIUIAAH, HATHXAAa OKHMHHHT §apKapop TEKHC WATapuiaHMa
XAPAKATHHHHT HOpMaJ UYKYPJIMTH Ba ¥pTava Te3NHTHHM XaMIa
YHIa TeTHIUIM (apya MMApABTHK MMeMEHTAAPHWHT KHHMaTna-
PUHH ONaMU3.

BXM épaamMKaa XucobnalmaH apBana Macanaiu Kynaa eumo,
YHH MAIIHHAAAH OJIHHraH HaTHXanap 61iIaH TakKKocaat KYpHIT
Kepak, YyHkH $akaT Wy yeyn Guaal XHcoGaauw JacTypHHHHT
TYFPU TY3UATEHNHTHHH TACAHKJIA MYMKHH,

6.10-8. OKUMHHUHEI HOPMAJI YYKYPJIUIMHH BA TEINHTUHHA
AXM EPIAMUIA XMCOEBJIALIL YYYH MACAJANAP

6.5-macana. TpaneuenIam WAKIKH KaHAT Oeprnrad. ¥ Ka-
Hant Q=500 m*/c cye capdHuM ¥TkazagH. Kanan TYOHHMHF
Huuadu i = 0,00016, éH nepopuHuHr HMuab xos3¢ppULUeHTH
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m = 3,0; rpyHT — MafiJga KyMaaH HoopaT. Kasanpary cyioKJIHkK
OKUMHHHHT HOPMAN MYKYPAUTHEN aHUKAAHT.

Euy. 1. MacanaHu eqyHIU YUYH THAPABAMK MabIyMOTHOMA-
JaH GepunraH TpyHT (MaHaa KyMm) yuyH Fapup-OyaypaiHKHH
udoganosyn KoapPULHMEHT # Ba FAANP-OVAYPAHKHUHE MYT-

JIAK, PCOMETPHK BanaHIIMK YvaMH A XaMza TpaneueHaa WaK-
AW KaHat €H AeeopH HHMIMAOUHHHT KOo3bPULUHEHTH # HHHD
Kuiimarnapuus onamus. 1 = 0,0275; m = 3,0

2. bepuaran { Ba / 1apra acocaH Kepakim cye capdu Momy-
JIMHK aHHKAaiAMU3;

K

Kepax = JD 00016

3. KeTma-KkeT AKMHIAWIYB YCYIHHK K¥A1ab, ¥3aHNaru cys
YYKYDARIMHHHT Xap XM KHAMATAApMHM Kabyn kuaul, Ky-
AMaary ruapaBavK 2IeMEHTAApHU XucobnakiMus. Macanan, A,
H{ 5,0 M ge6 Kalbyn KMTaMK3, ¥ X0nAa OKUHMHHHT KYHAAMaHT
KECHMM# K3ACHHHHT MaiaoHH

= 39528,85 m'/c.

o, =(b,+mh Y1 =(b+3 -5) 5.

by epaa b= {3 h, — xaHan TYGUHMHT KeHDMn. Macanagaru
bHK a]-IHK)IaLL[ ytlyH B, (KaHATHUHT aMAnHIl DHI Kyail KyHaa-
JIAHT KECHMH)HU TOIMILI kepak. IOkopuna aiitunranunex, B,
KAHATHAHT aManuit Hr Kynait KyHaanaHr KeCUMH, YHHHT (cyB
cappmn Q=const, o _,_ Ba w_, O¥araH xon yqu) THRAPABIHK
DHT Kynal KYHIATaHT KeCAMHAAH

B =(8) = 2Tem? —m) <2103 -3 =0,325

dapk kunann. TaxpubagaH MABAYMKH, KAHANHWHT THAPABAUK
SHT KyAai KYHAaNaHT KeCUMHA HMCGATaH yykyp GVaamad, spHu

B = (%)m XyZa KHYKHHa G¥aanu.

Bynpaf 4yKyp TpaileLUeHAan WAKIUIH KaHAUAp HKTHCO-
Ou# XuxatgaH HokKynaf 6ynub, ymapHH KypHIIAa Ba MILUIA-
THILEA KYN KRitHRYUAHKap TyFunaan. UIyHUHT y4yH ruapo-
TEeXHWK HHUIOOTNAPHH KYPHILOA SHTH TYLUYHYA, ABHM KaHAT-
HHHT aMaJHI SHT KyAait KYHAANaKHT KeCHMH TyWyHYacH Kalyn
KIAMHagu (6y Xonaa KaHAMHHUHAT KYHAATAHT KECHMH MARAOHH
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w__ AaH (3+4)% ra ¢apk kunag. by dapkHd aHuKIa1l yIyH

mi

6.50- pacmaur 111 BepTHKan THFPH YHINFHHIHT VHT TOMO-
uaara apkHu onnil kKepak. 6.56- pacmaaru [—11 BepTHKa.II
Gyiiva Gearnnatrad y3yk (NyHKTHP) uMsukiap B, aad B
VTHLI HMKOHHATHHH Gepabu.

KanagHuHr amanuil o261 Kynaf KyHAATaHT KecHMH Kyill-
Jarl IapTra MyBo(HK OJIMHAIN

BI'K < Bax < (Bm )-icrapa' (656)

KaHanuuHr ruapasntk 3HT Kynait KYHIATaHT KECHMHHUHT
1oKopn verapaBuil (B, herapa MUKAOPHU P. P, Uyraes dropmyna-
CHAAH AHMKJIAHAAH:

(Bn{)'{erapa = 2:5 +% = 2,5+% =4,0‘

AManga 3ca B HH () JaH KM4YMK el kabyn KMJIHHTaH,

IWYHHHT YYYH e
By 3,0 <(B,) e =4:0-

buz 3, HH ydra TeHr fe6 Kabyn kumamus: f, = 3.0, Gy xonaa
(6.56) WapTH Saxapunann, SbHH

Br=0,325 <B,= 3,0 < (B J,0rmps=40-
KaHan TyGUHYHT KeHIJTUIH
b=p, "h=3-5=150 m.

(6.22) bopmMyaagaH OKUMHHHF KYHAANAHT KECHMH K03aCHHWHT
MaiigoHH

o,=(b,+3-5)-5=150,0 m%.
(6.23) TenrnamanaH x¥anaHraH MEPUMETDHHUHT Y3YHJIHIH:

% =b + 21+ m? =15+2-5/1,0+3% =46,62 m.

(6.24) TeHrnaMazaH rHAPABIHK PAAHYC:
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(6.17) TenrnamazaH cyB capdu MoOAYIH:

K =GR =150C3,22.

by epna C—A. lilezu xoadbdMUKeHTH, YHH KHCco0AalL YUYH
onp Heurta gopmynanap maexya. [ynapoas >ur ogauiick H. H.
TlaBnoerckuit c])opmyﬂacn OVaub, ruIpaPNMKala KeHr Kyaia-
HHMAIH;

- L3JOO3TS _
C= -L R m:’ 22" =44 MO‘S/C.

by epma y — napaxa kVpcarkuuun 6¥amb, TVIUK dDopMmynacH
KyHHIAru4a

y =2,5¢n -0,13 -0,75R(/n - 0,10).

(6.17) ¢opMynaman K, un aHMKnaiMH3,

K, =150 C,4/3,22 =150-44 3,22 =11873,0 m’/c.

Byngan xypunaanku, K, =11873,0 kepakin K KufimMaTH-
may K, =39528.85 qua KaM, IHYHUHT YIYH mcoﬁ KHUToOHN
JABOM 31'mpaM u3. AnrnTaan 60uIKa CyB YyKyp/IHru 4, KuiiMa-
THHH Kabyn kunamus Ba K, HU Tonamu3. Yuu K Gurax
TaKKOCIaiMNn3, TYFpH Kenmaca h, HH Kabyn Kmlamm Ba XOKa-
30, bapua xucof-kurotaap }xa,nsan yeyanaa 6axapianu (6.6-
XKanBaj).

6.6-xaaBannaH KYpHHUO TYPHOAHKH, KEPAKiIW cyB capdu

MOZYMH Kepax = % Ba XWcobraaHraH cys caphu MOIyIH

K = 0CYR xpcobnaumma kynunua y3apo Teur kenmaiiay. LLy-
HURT yuyH K Ta MOC KeJlyBYM CYBHUHT HOPMa YYKYPAHUTH

Kepak
A, HMHT aHHK Knﬁmamﬂu TOMHW yuyH 6.6-xaapannaru K Ba
ynapra TECHILK /i nap ¥pracHoard GornaHuw rpadMIHeg Ty-

33aMH3, ABHH
K=fth).

6.10- pacmaaru rpaduk K =j(h) ra K ey KHAMATHHH KVHHO,

1LY 3IPH MM3NK OPKATH OpIMHAT2 VKA YYPAILTaH KOKWIAH
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A HHHT KHHMATHHH
4 onamu3, by 6usra Ma-
canagard XHcobnaHrau
28 OKHMMHHHI TCKHC W=
rapiniaHMa XapakaTy-
HHUHI HOpMan 49yKyp-

15 i AUrH A, 4y Gepanu.
/‘ By 1]

rpacdHKIaH
/ (6.10-pacm) K, Ta
0 . s L TETULIH /) HUHT KHii-
L MAaTHHH aHHKNAHMH3
K =239528,85m/c,

KEpaK

k=778 M.

_ 4. CYBHHHT HOopMan
7 7 J K07  yygkypaura h, HH
Ky 0,395 .. x16° AHMKJIAraHRaH KeiiHH,
Ty -OKHMYa TETHILLIH,
6.10-pacw. Gapya rMApaBINK 3Jie-

MEHTIApHH Kyiinaara copmynanap épaammniaa xucobaanmus,
OuMK ¥3aHAard CYIOKMMKHHHI TEKMC WIrapuwiaHMa Xapa-

KATHHMUHT ¥pTaua Te3nuruHmn (6.12) dopMynanaH

v=CiR,

GyHma C— A. [lesn xoaddnmueHTR

h778. =

|
|
!
o
]
¢

— Y1 1,3.J0.005 .
C_'.#R -O,OZ?SR i

6y epna

y =1,3Jr =1,3,/0,0275 = 0,216.
OKHMHHHT KVYHIATAHT K¢CHMM I03ACHHMHT MafNoHH
o= (b +mhh;
OyHma b - KaHan TyOHMHKBHT ke}mmm
b=, h=3h
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X¢ananrant NEpUMETPHHUHL Y3YHAMIH
x=b+2m1+mt =b+2-3,162h=b+6,321
P uapaniasnk pagHycH

x  b+632h 9324

Hrepanua ycynuaa TOMMAraH A, OpKaaM aHHKNAHTaH CyB-
HHHT y“'pTaqa TE3MUIH ¥ PYXCaT 3TIIraH Te3AHKKa MOC Kena-
M.

KaHa.IIJ]apHHHF THAPABIHK 3MEMCHTJIApPHHH X.I‘ICOGJIE!LLIH,&
IXM nan doliganaHMIl Makcaara MyBoduK.

Amanuii MawFyaomaap VmKaumw yuyr sudpodunamurxadan
Mamepuanstap. Ouux Y3auaapoa cyioxaukrune 6apKapop mexuc
UAAPUAGHMA XAPAKAMURY 2UOPASAUK Xucobaau

6.6-macana. Tpaneuna WAKAHAANH KaHan GEpUATaH, TYOH-
HHHT KeHraurH b =0,5 M, éH AeBOpUHAHT HHILUAO Kodddnu-
uneHTH m = 1,0. KaHan nepopnapura Toilu TepHianQ, MycTax-
KAMNaHraH, YHUHT TYGHHUHT HULIaoK § = 0,0001, kananaaru
CYBHHHIr 4yKypiaurd h=1,0 M. Kananaarn cyB capduHn Ba
OKHMHHHI ¥pTaua Te3NMUTHHKE aHMKNAll Kepak.

6.7-macana. Tpaneuenaan WAKIIH KAHATHHUHT THAPABIHK
IHT Kynail KVHIAMAHT KeCHMHHH KYMHIArHIapra acocaH avKK-
JAAHr: KaHANHUHT éH AeBOPMHHHT HMIIA0 Ko3(ppuuyveHTH
m=1,5; FaOHp-OYIYPAUKHH HPOAANOBYN KOIDPHIKEHT
n=10,025; cys capbu Q=3 M/c, KaHan TYOMHHHI HHuIAGU
i=10,002.

Kaeob. h= 1,11 Mm; b=0,68 m.

6.8-macana. Tpaneuengan KananHUHT aManuit 3Hr Kynaai
KYHIANAHT KECAMH YryamnapuHu anukaaur. 4 =0,97; Q=20
M/, m=2; n=0,025; d =1,0 mm G¥1raHH X0NAa KaHAN Ty-
OMHHMHr HHUIAGUMHH XaM aHMKJaHr.

Eun. By epna Ay = ;—‘:: = -‘fg KAHATHUHT TUAPABAMK KyAaii
ko3 puumeHTd Ay =0,97--0,98, cyB yyKypiaHuTH h HAHT Kuil-
MaTHHK A =2,5 M Kabyn KHAKG, 6. [-xanpangaH v HN aHWK-
NaiMu3.
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v, = 0,75 m/c,

0= Q ="'0/0,75=26,7M2.

vmax

m=12; 8, .= 2,91 6yrraria,

By = 5435233

b=f_  h=291233=678 m;

x=b+ 21+ ot =6,78+2-2.3345 =17,23 M;

R=2=f0=155 u
C=439 m%/c

Kanan TyOHHUHT HH1HA0H

Y 0,75% |
i= max, . _ iy 0 00019
C'lR 397155

Taxpopaaw yuys casosaap

6.1, CunK Fzannapna 6apKapop TeKMC WIrapuiaHMa XapakaT KaHTai aHHK-
nAanaau?

6.2, KanandHur rifpasniK Ba aManuil sHr Kyfafl KyHsamanr Kecumu
HuManapgad uGopar?

6.3. Hopman yyKypaHK Ba YHM XHcobRra ycyrH Kanmaii?

6.4. Teknc UATAPHAANMA XAPAKATHHHE acOCHMH TEHIAAMACH KaHaai?

www.ziyouz.com kutubxonasi



ETTHHYH 508

OUHE, V3AHIAPJIA CYIOKJIMK OKEMHUHHHT BAP-
KAPOP HOTEKHC WTAPUJIAHMA XAPAKATH BA
YHUHT THAPARIUK DIEMEHTJIAPMHU XM EP-
JAMHMIA XUCOBJIATI

Acocnil Tymyruanap. Onaunry 6o06ga aiitnG YTHaraHgek,
Oy epna xaM TypOynenT xapakatgaru, ¢akaT HKKHHY H
japaxanM Kapwunuk obGnactrura KapawiH,
ABHH TYIHK FaaHp-Oyayp V3aHaarn cYKAHK OKHMH Kapana-
av. by epia Tex¥e ¥3rapysuyaH Dapkapop HOTEKHUC WI-
rapHIaHMa XapakaT Haszapaa tyrwiagd. ByHnaafi xapakar 7.1-
pacMaa KenTHpuiraH. Oyuk y3aHnapiara cylok/IMK okHMH 6a-
PKAPOP TEKUC MATAPHIAHMA XAPaKaT TYCHHM OAMIUra MHTH-
SaJH, JeMaK, CYIOKJIMK XapakaT#d MalHTHAA OFUPAHUK KyYH-
HMHF GaXapraH MIUH HIIKATAHKLW KYMHHHHT 6aXapraH HILH-
ra TeHraalmyira uHTUnaan. Onouuary 600xan MabayMKH, Oy
Kyunap TeHr 6Ynca, CYIOKIHK OKMMHHMHI XapakaTH 6apka-
pop TEKHC WITapyuaaHMa xapakat o¥nazn. CYIoKJIHKHHHT Gap-

20—K-24 305
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Kapop HOTEKHMC WATApMNanMa XapakaTtH Tabuuit Ba cyHbHE
OouMK, V3aHnapaa $aKaT TEKHC MATapHAaHMa XapakaT Oy3Hfl-
raH xojana masxya 6yaanu.

7.1- §. MPUIMATHK BA HOIIPHUIMATHK TABHUI BA CYHBLAN
OYHUK VYIAHNAPIA CYIOKAUKHHHI BAPKAPOP HOTEKUC
HITAPUIAHMA XAPAKATH

1. TaOnmit Ba CYHBHIl 0MHE Y3aH/IAD NPU3MATHK 0y 1m0, yRHuHr
TYOR nnmabu i >0 Gyaca, 6apkapop HOTEKHC WITAPHAAHMa
XapakaT KyHMIarv xonaraa Mapxya Oyaanu:

a) ¥3aHjaa TVFOH K;yplmca (7.2- pacm), By ¢paa TYFOH ONIH-
Aa GeArunaHral YYKypIuK A naigo 6ynaan, cys 6eTOH TVFOR-
HMHT YCTHAAH oLUHG YTaam. k"ypnnuﬁ TYPHOAWKM, ¥3aHAA I0KOPH
Ovedna AR 4u3MFH, SHHNA CYIOKANKHUHT 3PKUH TPy CVB CaTXH
un3nrd (IDCCY) mafino 6ynanw. AB un3nk, y3aHHHHT OUTHHTH
TabHUA XonaTuaard fapkapop TEKMC HATApWIAHMA Xapakar Taii-
THAATH OKMMHUMHT HOPMAT YYKYpAKHIM A, aaH, sbHY N—N unsn-
FUAAH ce3unapan aapaxana ¢apk KMAaaH:

hﬁe,‘lru >> hO'

By wapoutaa §3aHAard OKMMHHKHI YerapafaHrad AB yayHiu-
rd, HOTEKKC WITAPHIAHMA XapaKaTAAHAETIAR CYIOKJIHK OKHMH
AICCY Hunr y3yrnnru Ginanu;

6) ¥3anna wapwapa Kypunca (7.3- pacm}, Gy epaa xam Oen-
THAAHTaH YYKYpMHK A _ naiiac 6¥nanv. KOkopunaru a) 6aH-
JMAA KYPCaTWITaHAeK, 68')? epna 6eNrHAaHraH Yykypauk A, < A,
Oynanu, yyHKu Gy epaa Xam Ou3 CyHbHIt paBHLULIA GCJTI"HJ']aHFaH
UYKYPAHK A, HH XOCWI KWABHK, OY 3¢a TEKHC WiraphiakmMa
xapaxamam OKMMHMHT HOPMA YYKYPIHTH h, BaH MabIyM Aa-
paxana ¢apk kunagd. Hatmxana ¥3aHHHHT yayn.nnru 6yiivya
GapKapop HOTEKMC WATapUiaHMa Xapaxat Gapno Gynamu,

2
”---._::__,._

o

&

-

7.2- pacM.
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7.3- pacm.

8 b
A/]f’-_: Fl] "'ﬂ
= el ]
" 22 R P e

7.4- pacm,

#) ¥3aHia TMAPOTEXHUK WHILOOT KypHiAraH 6ynuo, yHAaH
OPTHKYA CYBHH YHKApuG 1060puLi YYyH TeMHpOaH ScanraH
napeo3anap ypHarunanu. bynagahi napeosanap $akart Kopura
KVIAPHIAIH Ba CYBHU JapB0O3a OCTHIAH YHKApHO WwGopaau. Cye
napeo3anm TyGunan SUKMO keTaérran Xonaa (7.4- pacM) AB un-
WFY Y3YHAUTHAA GapKapop HOTEKHC MITAPHAAHMA XapaKaT
tiidae Oynaam.

2. TaGunit Ba cyuvmii oumK ¥3annap npusMaTuk” 6¥m0,
yJapHHHT TYOH vumatu i =0 pa i < 0 6¥nca, dpakar Gapkapop
HOTEKHC HArapuIaHMa xapakar mapxyn oynamu; /=90 (7.5-
pacm); § <0 (7.6- pacm). By Xonnapaa ¥3anga 6apKapop TeKUc
HITrApHNAKMa XapakaT GYauwy MyMKHH 3Mac, YyHKH A. [Ilesn

7.6-pacm,

" V3AHHMHF KVHOANAHD KECHMM WAKIA BA ¥A4aMNapH YHHHF Y3YHIHTH
wiiua Yarapmac 6¥mann.
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7.7-pacm.

dopmynacura kypa: i =0 6¥iaran
XO/UA CYIOKTHK OKHMMHHHT TE3/IH-
i v =0 (Hon) Gynamu; i < 0 6¥aTan
XONha CYIOKITHK, OKMMHHHHT TemH -
rH v =(—) (MaHdbwuit) Oynaan, geMak OyHaad ¥3annmapma 6a-
PKApOp TEKHC WATApUIAHMa XapakaT MYTAOK OVAVLIM MYyM-
KYH 3Mac.

3. Tafuwii Ba cywnrit OYHK, ¥3aHIAP HONPH3IMATHK 6¥aran
X0JIa YHIArH CYIOKTHK XapakaTe §apKapop HOTEKHC HIrap-
JaHMa xapakartna 6¥mamu {7.7- pacM). CYIOKIWKHHHT Bap-
Kapop TEKHC HArapunraHMma xapaxkatua ¢akar
¥3aH TYOWMHMHr Huwadu HonmaH katta >0
6¥nca Ba ¥3aH HeApPAH Y3YH XaMAa NMPH3MAaTHK
6¥nravzga coanp O¥naan. YHHHT YYVH ¥3aHAaA
TabMUH OKHUM XapaKaTUHH V3TAapTHPYBYM WH-
WwooTHap KypuaMacHu O6¥amachnurd jgo3um. Te-
KHC ¥3rapyeuan 6apKapop HOTEKMC HIrapuiaHMa XapaKaTHH
VYpraHuil, acocal, OKMMHHMHT 3PKHH 3TPH CYB CATXH YM3HMFH
AB nu Kyprinman nGopat. By 3ca rUApOTEXHKKA, THAPABIHKA
Ba ¥3aHOATH OKHM XKapaéHJIapMHUHI' AMHAMHKACH COXaNmapu-

* V3IaHHUNHT KYHIANAHT KECHMM WAKIM BA $T9aMAapl YHWHT Y3YHIIMIH
6¥ifia Yarapyeuan G¥naou.
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iV KilTTa aManHit axamuaTra sra. Macanan: a) AB 3pKHH 3IpH CyB
CIHXH YM3KHFMHY KypUO, V¥3aHHHUHT Y3yHAMIH O¥iiHya xap xun
KVIYLUIAHT KeCHMAApAard CYBHWHE YYKYPIHKIApH /i HH aHHK-
naiimu3, By YyKYpIHKHUHT ¥3aHHWHT y3yHANTH O¥iiHYa ¥3rapu-
utnd BUIcak, OW3 KYPUIAXKaK KAHAAHHHT Y3yHIUrM OViinua
CYBIHHT YYKYPITHIHHH aHHMKTaraH O¥namus. byHaaH Tainkapu
UMUK, ¥3aHIApNa KEMATAPHHHI XapaKaTH YYYH YHAArH KepakiH
CYBHHHI YYKYPAUTUHM Ounrad 6¥namMu3 Ba xokazo; ©) ysaHaa
1¥POH KypuAaraH 6ynaca, yHaa AB 3rpn 4H3MEMHH XOCHT KHIHG,
1y 61IaH OKopH 6bedard CYBHHHT KYTAPHAHILM HAaTHXaCHAA
KYMWITAH MailIoOHIap 103acHHH Y1YaMNapHHHHT MHKIAODHHH
AHKnaiMKu3,

DPKUH 3IPH CYB CaTXW YM3IUFK AB HH Kypulll Macamacw
CYIOKJHKHHHT HOTEKMC MATapMAaHMa XapakaTH Ha3apuacH
acocuaa Kyinoarn Taprubaa 6axapuaniim Kepak:

1. ¥3aHHHMHI reoMeTpHK BA THAPABIHK 3MEMEHTIAPH, AbHH
KVHAAMAHT KECHMHHUHT LWAKAH, TYOHHHHT HHWAGH, FaaHup-
Oyaypierv 8a cye capiu Gepuarat 6¥nuiIn Kepak.

2. V3aHoa sneMeHTAap OKHM HaliyacH Y3YHJMIMHU onud,
YHIHT YYYH LIy HIeMEHTap Y3YHIHKAA CYIOK/IHK XapaKATHHHHT
AudwpepeHnMan TEHIMaMacHHH Ty3amu3, Oy TeHIIaMa TeKHC
¥3rapyBuaH HOTEKNC MNTAPHIIAHMA XapakaTHHHT Auddepenuuan
TeHTAaMacH JeMHnamu.

3, Onvuran gudrepenLHAN TEHITAMAHW HHTETPANTAAL YUYH
KYAAR XOAra KeATHpaMn3,

4, IMvuddepesunan TeHNAMAHH gHTerpainad, HaTHxaga
33CC YU3NFHHUHT TEHOIAMACHHH OJ1aMu3, Oy TeHrnmamMa 6ap -
Kapop HOTEKHC HATApHMAHMAa XapakaT TeHT-
JaMacH aed atananu. )

5. My HoTeKHC wirapdAaHMa XapakaT TeHIJaMacuaaH
dofinananud, AR YH3UFH HYKTANADHHHHT KOOPAHHATATIADH-
HH XMCco0naiiMH3 Ba YHHHT €pIaMHaa 3pKHH TPH CYB CaTxi
YH3HUFHHH KypaMH3. KyiiHaa HOTeKHC IITapHIaHMa XapaKkar
KApaNagTraHga acoCaH IpH3MAaTHUK ¥3aHjaap Halapaa Ty-
tunany. HonpuaMatuk y3annap yuya dakar B. U. Hap-
HOMCKMH ycyauHH Kapad uukamus, FOkopuna afiTwira-
HUBEK, HPUIMAMUK Y3aH 0eb YHUHE KVHOAAGH? KeCUMUNUNS aKay
6@ OKUMURUNZ 2UOPABGALK FEMERMAADPU VIARRUHE V3yHAuY OViumMa
yreapmaiiouzan, seru o = f{h) 8yeean Vianaapea alimuaadu, ¥ Xonna

-0, A))
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Honpusmamur y3anda 3ca, yrune KVHOGAGH KeCUMUNURE waKau
8Q OKUMHIHE ZUODAGIIK IACMEHMAGPY VIGHHUNE YIVHAULY BVl
wa yzeapyeuan Oyaadu, ashu o = fth, S), y xonza ;

2220, 72

Horexuc mnrapunanma xapaxkataa ruapaBank HMWab J nee-
30MeTpHK Huwa®G J 8a ¥3aH TYOMHUHr HUMIa0K § Gup- anura
TeHT OynMaHan

ot

Jo2J #1. (7.3)

Quuk ¥3aunapiaa HOTEKHC HrapHiaHMa XapakaT nafiTHaa cy B -
HUBT CaTXH Xap IOMM 3TPH YU3WK waknuga 6¥na- |
AH. By 5TpH CYB CaTXH UM3HFUHUHT KYPUHHIL Y UKKH |
wakaga Gynaau: 1

1. Drpn kyTapanma, Gy acocaH, y3aHaa TYFOH KYPHIraHIA |
Xocwa 6¥nagn. by arpu k¥rapunma cyB CaTXH YM3IUFH OKMMH- ]
HMHT y3yHJINTH OyiAM4a HOpMan YyKypauk h, AaH To Genru- .
JaHrad YyKYpAuK b, raya ycub 6opand. OKMMHHHT TE3NHTH
3ca Kamaifub BopanH.

2. Drpu nmacaiima, Oy acocaH, TaAOMMK Ba cYHbRI ¥3aHnap-
Jary wapHiaparapaa Maexynl GSUIHG OKUMHHHT 4yKYp/IMTH
GupnaH y3rapca, ¥3aH OMpJAaH KeHradca €KW Topafica naimo
6¥nanu. Ly srpy nacaitMa cyB caTXy WH3HFH OKUMHHUHTI Y3YH-
mry O¥inYa HOpMat YYKYpAuK A, A3H TO KPHTHK YYKYPJIMK
h rava nacaiiuG Gopaan. OKHMHMHT TE3MHIH 3¢a KaTTanawns
Gopalm

7.2- §, CYIOKJIHNK OKUMMMUHHHI BAPKAPOP HOTEKUC
WATAPMJAHMA XAPAKATHHHMHI ACOCHR IUODEPEHLIHAN
TEHTITAMACH
(IUODEPEHLIHAR TEHTAAMAHMHT BUPMHYH KYPWHHIIR)

CYIOKJIHK OKHMHHHHT 8apKapop HOTEKUC HIMApHIAHMA
XapakaTH XapanaéTraHaa, YMYMH#l XOJHH, AbHH HOIpH3Ma-
THK ¥3aHHArd CYBHHHT XapakaTH Ha3zapia TyTMnagu. ByHuHr
y4yH 7.8- pacMaa KypcaruiraHaek, OKHM HOTeKMC HWArapH-
jlaHma xapaxatga 6ynud, ynaa V¥3aHHUHT y3yRaurd O¥iinya
KYHAARAHT KECHMH 1IaKAK Sepiirad. Pacmaa xoopanHata YK ia-
py K¥pcaruarad 6¥and, cyBHHHI A YyKYPJUTH OpaHHaTa YKH
G¥iiMua, § K¢ aca ¥3aH TYOH yH3HFM O¥iuya iynanran. 7.8-
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7.8- pacm.

pacMaa OKMMHHHI HKKH KYHIQJIAHT KecHMHHH: 1—1 K¥Hna-
JAHT KecuMH Gompanruy W-—W kecuMaaBn, 9pHH
KoopAMHaTa folMAal S, y3yHAHKIa Ba 2—2 KYHIaJaHT Ke-
CHM 2¢a DUpMHYY KecUMAaH 4.5 snemeHTap y3yHIHKIA XKoii-
AawraH. BUpHHUM KecHMAA CYB CaTXMIATH A HYKTACHHHHT KO-
OPIMHATACH TAKKOCHaW TeKMennrn O—(O ra Hucbatan z Ga-
NAHAMHKIA BA Y KeCUMAAru ¥praya Te3UKHM v aed Oenrnna-
C2aK, Y XO/NA2 HKKHHYH KeCHMAA B HYKTaHHHr KOOpAMHATACH
z+dz Ba TesnATHHM v+ dv pe6 GearwnaiiMmua. Onau 1—1 Ba
2—2 kecumrap ydyH . bepHynnu TeHIAaMacHHH YMYMMH
KYPUHHLIAA €3aMH3;

b 2
o P ol v+dv)

QU L f8 7o =

26 Ty TR 2g
Oy epAa ¢ — OKMMHHHAT KYHIARAHT KecuMM OYivva ¥pranaii-
THPWIATAH Te3THKAAPHMHT HOTEKUC TaKCUMNaHWIIUHH Hdo-
nanopus koddbduuuentd, o=1,05+1,10; dh, — OKUMHHHT ds
Y3VHIWTH O¥iiMYa AYKOTHATAH Hanop;

31
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Oy epaa
dh=J," ds. (7.1

IM'iapapnnk HvaG (7.4) TeMraaMagaH KyWduaarvua €3ujiaau;

__dla Py ‘
Je=- ds(23+y+z) (7.6,
8KH KABCHH OMUC YHKCAK
—_d{ed) dz
Je = ds(2g] ds - (7.7)

(7.7) nn (7.5) ra k¥iicak

dh, _—d(“‘é ) dz, s

2
%1‘;“," HH hv Ounan Genrunacax

—dz=dh +dh, (7.9)

By (7.9} TenrnamMa HOTEKHMC WATApHJAaHMA XaPaKaTHHHI aco-
crit augbepeHunan TeHrnaMacu gedutagn. (7.9) TeHrIama-
AaH Kypunagnky, 3DCCH HHHr nacafiMitm — 4z, ABHM HOo-
TEHIIHAN DHEPTHAHHHT KAMAHHILH, KHHETHK 3HEPTHA Ba VKO-
TUATAH HaNOPHWHT opTHO Gopuinkra Tenr. by epaa (7.8~ pac-
Maa} dz — »rpu YM3KUK AB HMHI, SBHY 3PKWH 3TPH CYB CaTXU
YUIMFUHUHAT YIYHIATY G¥iindya macaiind Gopmunuu ugona-
NadaH, IWYHHHC Y4yH OY epda dz MaHpHE. YMyMaH d2 XaM
MaHduil, xaM MycOar 6YIMIIM MyMKHH, OV BpDKMH 3IpH CYB
CATXH YH3HFHHHHT wWakaura 6oraukK,. (7.9) TeHrnaMaHHHT HK-
KaJia TOMOHHHH ds ra 6¥an0 YHKCaK,

dh d
-% - dhs“’ d’: (7.10)

OuHK, ¥3aHIapAa NEEIOMETPHK YH3HK, P—P cyB carxy OHnaH
OUp MM3IHKAA ETanM

Laz
~ds =J, (FADY)

Oy epaa J — nbeIoOMeTPHK HMlLab.
32
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. Fuapannuk uuwa6 J, (7.10) TeHraamagad KyHuaarnya
.Nlﬂwilll Ui

: _J, =i (Genrw), (7.12)

Oy rpan f,— MIDKaNaHnU Huwadu. (7.11) Ba (7.12)
Hy (7 I{l) ra kyficax,

-5 (55) i 713

by cpra cproxaurHuRE MEKHC P32apYeuan HOMEKUC UAZAPUAGEMA
Nt anil AQIMUOa GYKomunzan Hanop MeKuc UAapuIanma xapa-
hain meiesamanapu Gusan ugodasanadyu ned kabyn Kuaub, uiu-
NREUAI HHLIADHU § /, MU A, Hlesu popMynacy OopkanH aHUK-
Anfimms

. @
Iy =g =g (7.14)
oy epaa v, C, R, Knap dakar 1—1 K¥HaanaHr KeCHMra TerHLL-
. {7.14) v (7.13) TeHrnamara Kyiicak, KyYHHIATH TeHTNA-
MaIIH OIAMU3:

2 2

(@ J =adi;(%]+-cg—R. (7.15)
By (I) TedrnaMa uXTHEPHIH WIAKAAArH HOMPH3MATHK ¥3aH-
Napaary CYIOKJIMK OKMMHHHHT GapKapop HOTEKHC WITapH-
AaHMa xapakatd auddepeHuNan TEHIIAMACHHMHT GHPHH -
upg k¥puERniuH. (7.15) TeHrnaManaH, SbHY HOTEKHC HA-
rapHAaHMa XapakaTHHHF audepeHUMan TeHRrnaMacHHUHT 64-
PUHYN KYpUHUIIWAAH TEKHC HATApUIaHMa XapaKaT TeHIAa-
MACHHH, W0KOpHAa aHTWIraHnek, § >0 OYynraH xonaa, KenTH-
pHO YHKapuil MYMKHH. BH3ra MabayMKe, TeKHC HATADHAAK-
Ma XapaKkar mafTHIa OKHMHHHL KYHAATAHT KeCHMM 103acH-
HUHT MaAOHK OVHUYa OMUHCAH v YpTadya Te3NMTH Ba A CYB-
HHHT UYKYPIUTH ¥3aHHUAHT yayHaure GYiinya yarapmac 6yna-
ny. Mynpait axan, (7.15) TEHCMAMAHMHT VHI TOMOHHHHHI
OUPUHYH XaAH HOMra TEHL

ags-(%) =0, (7.16)
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YYHKH ¢ =const (OKUMHHHT Y3YHIHTH O6ViiHua). ¥V xonna
(7.15) TenriaMa KyHHAArv4a €3WNaAM:

J = (—;g—R a.In

(7.17) nan A. Ule3n TeHrIaMacHHyU ONlaMK3:

v=CJRJ, (7.18)

STBHH OKHMHHHT 0apKapop TeKHC WIrapMnaHMa xapakaTUHHHT
TeHTAaMacH Keaud yukan. HoTexue wirapunanmMa xapaxaT-
HUHr auddepertnan TeHraaMack (7.15) ra CyBHMHI yyKyp-
JUTK B HY KUPHUTCAK, cYB caphH ( Ba ¥3aHHUMHE WIAKAH XaMmaa
reOMETPHK Ba THAPABANK 3NeMEcHTIapH Oepunran aetb xKabya
KMAHHTAaH xonmaa, (7.15) HUHT Xap 6up xanuHu Oymak-Gynak
Kapal YMKCaK, YHAA HOTEKHC MATApHIaHMa XapakaT YMYMMHH
IuddepeHIHAT TEHTAAMACHHUHT HKKHHYH KYPHHUIUNMHU OJFa-
MH3.

7.3- §. CYIOKIHK OKUMHHHHT BAPKAPOP HOTEKHC
HATAPUIAHMA XAPAKATHHUHF ACOCUHHA AUPOEPEHLEAAN
TEHTTIAMACH
(AN DPPEPEHLHAN TEHTNAMAHHHT HKKMHYH KVPUHHIIN)

I. TeurnaMaHWHT GUPpHHYH Xaan J (Ibe30MeT-
PHK HM1uaG), ByHUHT yuyH 7.9- pacMaa (OKMMHMHI Y3YHAUTH
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yvilia} | | KeCUMMHHW KeATHPaMU3 Ba YHAA KypcaTtuiraH 6en-
Hiapain pofiianaHamus. PacMoad KypuHanuku
7=a—Iis+h, (7.19)

iy Cpuy ¢ = const — KoopnWHaTa DOWKWHHK TAaKKOCAal TEKHC-
w20 ra uucbaran xostnawrad YpHH. Arap (7.19) nm
finduhiepeHnmanaacak, v xoaaa

dz = dh—ids, (7.20)

wyiikM Macoda @ yarapmac 6YaraHM yuyH da = 0 6ynaan.
(7 20) reHrraMaHRHT MKKaTa TOMOHHHW ds ra Oyacak,

& _dh_ (7.21)

Oy cpna % NbE30METPHK HMWAG J ra TeHr

JW—E (7.22)

(7.22) renrnamann (7.21) TeHrnaMara K¥icak, J yuyH TeHr-
JMAHU ONaMU3

J=i-d a5

2
2. HKKHHYM xaau a-% (1’—) By Te3MMK HaAOPpHHUHT

2g

y3rapauiv, 3HepreTMK MaLHONA aHTCak, Oy CONMHIITUPMA KH-
HETHK JHEPrUAHHUHT ¥arapuIi. by epaa v ¥praya Te3IHKHA
cyB capdu opkaiv udonanab, HKKHHYH XagHH Kapab uuka-
MU3:

d {17 df Q@ V_al 4 __a@? d
ds(%g‘) ds{:ngg_g]“j%ﬁ(_m%)_ g 'L m (7.24)

KOKopuna aiiyMaraHnek, HONMPU3MATHK, UXTHEPHH LAKNAATH
¥2an kapanantd. LyHEHT yuyH

@=f(h, 9). 7.29
¥ xonna
du _ {dw dhy _
BB R) -5 8%). 726
35
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ByHaa

oh
Oy epaa B — y3aHHWHF KYHIANAHT
KECHMMIAru CYB CATXMHHHT KeHr-
aury (7.10- pacm). (7.26) Tenrna-
MaHu (7.24) TeHrnamara Kyiiub

7.10-pacm. yMKcak, (7.28) TeHrAaMacuHH
OAMH3;
d{2Y. e’ 1 (g
s (23) (as B ) (7.28)
3.Vyuuyu xanm C‘; . ByHn Kyfinaaruya €3amMHa
T /o
C'R  CW’R’ (7.29)

4. CyIOKJIHK OKUMHHHHT HOTEKHC HITapUAaHMa XapaKaTH-
HYHI IndpdepeHuran TeHraaMacH OHPHHYH KVPHHHIUHWHT
Xxannapuam O¥nak-6yaaKk kapa® 4iKxanmaH KelidH ONMHIaH
HaThxamapuuu (7.13) TeurnaMara Kyitn6 uynkcax

- aQ’ | {30, pan), @ .
B Sl t AT R S G

(7.30) reHrnamanu % ra HucHaran eucak

i ( aC?R a(u)
dh _ 202 o os
(II)HDHPH3MaT1|K ds 1- U'_Q__BL (7.31)
g o
By {1I) TeHIIaMa MXTHEPHH WAKNIAMH HOMPH3MaTHK

HONPHIMITHE

¥3aH yuyH CYIOKAMK OKHMM 5apxapop HOTeKHC WirapujiadmMa
XApaKATUHHHI AuddepecHUHAN TEHMNAMACHHHHT HUKKHHYH
KYPHHHILN,

By rTetirnamajnan On3 Y3aHHHHT ds :-mememap V3VHINTH
OYMYa CYR YYKYDIUTHHHHE 47 VIrapullHHH AHAKJIALIHMAS
MyMimH. (7.3]1) Tenrnama cyB capdu yarapMac J=const 6¥1raH
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www.ziyouz.com kutubxonasi

- p (7.27) -

PR



wy L) OWHIaH. byHoaH KeHMH, TPU3MaTHK Ba HOTIPH3MATHK
1ahHKHIT Ba CYHBHI ¥3aHIapHU anoXHia Kapad UMKaMus.

7.4- §. NIPUIMATHK ¥3AHBAPIAIH CYIOKIMK OKHMHUHUHD
BAPKAPOP HOTEKHC WITAPUJIAHMA XAPAKATH

by epna andipepeHUMAT TEHITAMAHWUHT MKKKHYH KYPH-
HHINHHA Kapal 4MKaMu3.

[.¥3aH ry6u Huwadén />0 6¥arad xon (TYrpu
Hinuabau y3an: 7.3- pacm)

w=7f (h). (7.32)
bynaall y3aHaap yuyH Xycycuil xocnia
dw _
3 = 0. {133

(7.33) nM Hazapia rtyrrad xensa, (7.31) TeHraama npusma-
TMK O¥Arad ¥3aH yuyH KyHHAAriya Kydupuo é3nnanm:

-2
w'C*R

2
00’ B
- ===

5 w

(7.34)

S

(7.34) TeHrnamaHu cyB cappy Moayau K opkand ndoganad
W CIR=K2 (7.35)

(7.34) TeHrnaMaHu Kyiumarnua Kyaupub &zamus

2
an_ - %"
(Il)npnmamu; i>0 E = ‘_‘—Ez-_; " (?36)
R

(T osmus: 150 TEHIIAMA Hywalu § > 0 6yaraH NpU3IMATHK
¥3aH y4YYH 0apKapop HOTEKHC WirapiwiaHMa xapakaT aud-
(depeHUHAN TCHMNAMACMHHHT HKKHHYM K¥pUHH K. by
TEHTIAMallaH, IKOpHAAa KypcaTyiranaek, 613ra ManiryM Gynran
DapKapop TEKHC UATAPHIAHMA XAPAKATHHHr TEHIIAMAacHHH
ONHII MYMKWHH. YHM Kyiiugaruua ucbotnatimus. Marwaymxu,
TEKHC HATAPIIAHMA XapaKaT Y4yH

37
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dh _ .
dh - g (7.37)

y xonza (7.36) TeHr1aMaZlaH YHUHT CYpaTH (MaTEMATHK KOMIa-
Japra acocaH) HONra TeHT

2
i-Z -0, (7.38)
ByHmaH KYpHHAAHKH
0 = KA. (1.39)

(7.35) Tenrnamagand K Hu (7.39) TeHrnamara KyiinG, yHH Te3-
JIMKKa HUCOaTaH eycak

V= Cm (7.40)

A. Ille3an bopmynack Keaub unkaH. by dapxkapop Tekuc wara-
pHNaHMa XapakaTHHHT TeHraaMacy. IUyHaain ka6 (7.36) TeH-
raManan y3ad tyvoM Huwuiadu />0 6YaraH xonna TeKMc Wara-
PHIAHMA XapaKaT TCHIMAMACHHH OJIMLE MyMKHH.

2. ¥Yaan tvyb6u pHwatw =0 6§arau xon (ro-
PU30OHTAN XOAATAAK ¥3aH; 7.5- pacm). (7.36) TeHrnamMara y3aH
TyOu Huwadu { =0 HM K¥licak

2
KZ
(Il)npuzmamk;i=ﬁ % == CI'.Q B ) (741)
- 8§ o

3, Vsaw Ty6u Huwadu i<0 6¥narau xon
(Teckapy HUWaGnu y3aH; 7.6- pacm). (7.36) Tenrnamara y3aH
TYOH HHLWadn { <0 HU K¥yiicak

. OF
dh _ 1+—K2
2

(")npmm’mni(l} ds (742)

=
=]

-2

£

e

Oy xonna i <0 GyaranMm yuyH, yHM {’ ge6 udonanad, dopmy-
nara / HUHI MYTAaK KUAMATHHH KyAHL yCyIH OMIaH eyina-
aH
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i‘=sin8=|i| (743)

I0KopKAa KEATHPHITaH HOTEKMC MArAPHAAHMA XapaKaTHH
HIFTCTpadfialll y4yH AHTH TYWYHYanapaaH goiaatauHitUMH3
kepaK. BYHHMHT yuyH Oy TyinyHyanapHu 6upma-6up kapad qM-
NIMH3.

7.5- §. TYPTTA EPJIAMYM TYIIYHYA: OKUMHUHT
KYHAANAHI KECHMHHUHT COMMIUTUPMA DHEPTHACH,
KPUTHK YYKYPJIHK, HOPMAN YYKYPJIHK, KPHTUK HHIIAB

OMHMHHHT K¥HIATART KECHMHHRMHT COTHUITHPMA 3HEPIHACH.,
lakxocnam Tekucaurw O—O ra uucBatan 7.1 1-pacMaa kypca-
1HITAH KECHM YYYH OKMMHHHT TVIHK COJHWITHPMA
JHEPTUSCUHHUHT (TYIUK HAMOPHUHHHE) TEHMAAMACHHHA TY-
HIMH3 (CYIOKJIMKHUHT OFUPIUK OUpPIUTHTa HUCOATaH):

4
2g+v+z—H (7.44)

KeCHMHUWHT CONMILITHPMA PHEPTHACH F ¥3aHHMHT KYHAANAHT
KCCHMHUHHHT 3HI RACTKM HYKTACHAAH YTKA3MJraH TAKKOCNALI
rexucaurd Q,— 0, ra nucdaran oauHaaH (7.11- pacm).

f +7=h, (7.45)

y xonga (7.44) TeHrnamanaH OKMM KYHHaNaHT KeCHMWHMHT
CONHIITHPMA SHEPTHACHHH ONTAMK3

3= “" +h, (7.46)
Exnt

2
= ﬁ‘% +h (7.47)

TYrpu GypyaknH
TYpTOYpYaK 1aKn1aa-
TH ¥3aH yqu o — g

9= + h. (7.48) 7.11-pacm.
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-
|
l
|
|
|
[
I
*?i CoxuR Konam

MRy yORan

7.12- pacm.

Masnymku, yarapMac cye cappu  =const y3aHHHHI Oc-
PUATAH KYMEANAHT KECHMU OPKAAK Xap XHA 9YKYpAUKIA OKHO
YTHUM MYMKHH (6y ¥3aH TyOMHMHTr HUIuabura ea raxup-06y-
Aypnurura Gormuk). Iy xap xun uykypaukaap yuydH @ =const
xonzaa {7.48) TeHrnaMagaH B HMHT Xap XHA KHEBMAaTHHH OJM-
LIHMH3 MYMKHH. ¥ KyiiMaariya é3unain

3=f(h. (7.49)

(7.49) TenrnaManaH K¥pHHaAHKH, 3 HUHT KARMAaTH (pakaT cyB-
HHHI YYKYpAHTUFa GOFTHK;

a) h—0 xonpa, 3 — o Gynanu (dyHku A0 (7.46) éxu
(7.47) TeHrnaMaHuHr YHr TOMOHHIArH HKKHHUYM XaIH <o ra
HHTHIIAZH);

6) h -5 co xomEa, 3 — oo O¥agn. XAKHKATAH XaM GyHxOnA
(7.49) 2=f(h) rpadurunu kypcak {(7.12 pacm), y (mareMma-
THKala MabJyM Ha3apMara acocaH) Oup MUHHUMYMra (3, -4, )
Ba HKKK acuMnirota (OM pa 09 yuaMKnap)ra ara GynraH amu
YH3HK, 1IAKAKAa DYIamn.

[) OM 1VFpH yH3WK, KOOpAHHATa ViIIapHra Hucbarax 45°
Oypuak OwnaH #yHanran, sa 2) O T¥epn YM3HFH, KOOPAMHA-
TAHHHF ropH3acHTan YK oViiua fynanrad. Ipadukna wtpH-
x0BKa 6runaH Senarunadrad ManaoH aca, OH3ra TEINUK HaNopY

m:2

3g IMIOPACHHHHT Y3rapHUtHHK Gepann. by epna wiyHy altuG

320
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32 @
Pl , = £
3.' ‘E:_“T__Q‘;?P::‘h« ]
2. ol p
) ) A - %
T 1@ —_—r -~...J ﬁ"z
%r ﬂp ) E’i‘:‘_\_-_.__a;_: [1 §
o I S N AN,
7.13-pacm.

YTHLI KEpakKKH, TEKMC MATapMAaHMa xXapaxataa (# =const
OKMMHUHI Y3YHAHIM G¥finva) H, HBUHr Kdiimath (H¥KoTwi-
raH Hamnop XMcoOHra} ¥y3aHHHMHC Y3YHIKIH O¥iivdva xamaiubd
Oopann, 3 HMHI KMHMAaTH 3Ca TEKUC WirapiiaHMa Xapakar
YUYH OKMMHMHT Y3YHIHIH 6¥itnya Yarapmaiiau (2 =const oKuM-
HUHT Y3yHuru Gyiinya), yyHkM TakKocnaul tekucaurm O,—0,
%ap 6Hp KecHM ydYH ¥3aHHKHT TyOUIAH (KeCUM TYOMHHHT 3HT
MacTKH HyKTacHaad) yrkasmnaan (7.13- pacm), apHM

HelaeHez:Hes;t
2=3,=3=...

OKHMuEMHT KPUTHK YYRYPAHIH. 7.12- pacMaaH K¥pnHHOG Ty-
pUOOUKH, rpapUKBard 3Hr KHYMK KMAMaTra ara 6ynran co-
JMIITHPMA 3HEprus 3 . Tra TeTHUUIM CYB YYKYPIHIH KPH -
THK YYKYPAHK fed aranann Ba h Genru 6Gwnan udona-
JanagK. Arap Y3aHHHMHT KYHAAIAHT KECHMH 103aCH MaiAOHH @
Sepunra pa cyp capdu @ MabayM O6¥nca, v Xonga KpHTHK
YYKYPIHK Kyilnpard teHrnaManad aHHK/IaHaaM:

22 -0 (7.50)

Kpunmux qygyprur Y3aunune KYROAAan2 KecuMy waxauza 6or-
auk. Kyitnaa Y3aHHMHT KYHAANAHT KECUMHK IUAKIWHHHI OUp
HeYa TYPUHM Kapald YMKamu3i.

[. ¥3aHHHMHIr K¥HAAJAHT KeCHMH HAKIH
TYFpH TY¥pTOypuax 6V¥nca, yxonaa(7.50) ra (7.48)uu
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KYHMuG, YHH YYKYPIHK A ra HUCOaTaH edcak, KPHTHK 4yKyp-
JAUTAHHK TOITAMH3

J h‘f‘? +h
g
% =0, (750)
EKM
d oh ..
dh(;,l’ggJ+ 7 0, (7.52)
OyHaaH
o 2
F 0, (7.53)

Oy epaa h=h, . (7.53) TeHrnamanan

2
=1 B =%
3,,3 kp 7 (7.54)
OyHnaH Kennb YMKATUKH

_sjedt _ e’
by = 3[% = ;f”;Tg . (7.55)

{7.54) TenrnamaHy gHa GOMIKAYA KYPHHHUILAA KyYUPKHO E3ML0
MYMKHH

e = f{; =% (7.56)
ALBHH
=1 B (7.57)

(7.57) paH wyHaai axoiiHd xymoca Kemu® YMKANWKH, TYFPH
TYPTOYPUAKIIN Y3aH YUyH, i = h, GYnraH Xomna Te3nMK Hamo-
PHHHHI KHAMaTH /i ¥3aHparv cyB YYKYPIHTHHY SIPMHIA TEHT,
ABHH Hanop un3nrn E—F 6y XONaTia KeCHMAATH CYB CATXH-

OaH % Ganal-u;muma XoHnawran 6ynagu (7.14-pacm).
2.CHMMeTpHK yubypyax IMaKAAary® ¥3aH YIyH

2

=3

hy = 55 (7.58)

6y epna m -~ ¥3aH 8H AeBOPUHUHTI HUILAG KoaddHIHeHTH.
in
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7.14- pacm.

J) CHMMETPpHK Tpanenna WaKAMAArum sa
OOuKa HXTHEPHH WaKAAapAAarH ¥3aHoap yvvyH.
by X0i2a KPHTHK UYYKYPAHK MTepauHa (KeTMa-KeT SKMHIa-
YR} YCYAMIA aHUKAaHAnH, byHuHr yuyn (7.47) Ba (7.27) vH
Hasapaa TyTraH xomaa (7.50) TeHrnaManH Kyaupul é3amus

a—‘Lh
Q___ u}28+ = Qz_B_(L)_l_l:
3 oh 28 h\g
_ aQ? __a ? B =
_-2—%;{;%*—,;41 _——g‘?-§+1 =0 (7.59)
CKH
a3 _y_aQ’ B _
G=l-Se5=0. (7.60)

byHma B Ba ® KpUTHK 4YYKypIMKKa Xapob Gepuiuu Kepak,
ILYHHHT YYYH YJIapra xaM <«kp» MHIEKCHHM KYAMH3, y X0iaa

J 2
Y _ aQ®
Bes et (761

Yianda oxumnune uyKypauen gaxam Kpymix h,  Gyaeanda
(7.61) menznux wapmu 6axcapuaadu. Bowxa xonamagpda (7.61)
merzaux wapmu baxcapuamatioy. (7.61) TeHIaMaHUHT IOKOPUIA

aHTIITaH Xoccacunan GpoAaataHuG KPHTHK YYKYPIKK A, HH
aqunanMHs OYHUHr Y4yH A ra Katop KHAMaTiap Gepuﬁ 60-

pH6, & = f{h) rpapukuu Ty3amu3 (7.15- pacm). Keitun -{%
KAUMAaTHHH XHcoGnab, 7.15- pacMpard rpadhHkmaH hm KRii-
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MaTHHH aHUKaHM#3. by-

a0? .
g HUHF YYYH —— KHiMa-

B
Ay 1 YHHW 3TpH YH3UK GHAaH
B0 yupalrad HyKTacuaaMd h
YKMra TOMOH HYHaITH-
pus, yHAa yYpallraH Hyk-
3 TACH /1 YYKYPAHKHH Be-
paan. byHaai ycyn épna-
MHIA Y3aHHHHT HXTHEPHI
KYHAQTAHT KeCHMWHHHT
7.15-pacm. WAKAH YIYH A, HH aHHK-

naiMu3.

OXHMHHHT HOPMAT WYKYPAHTH. Ouux y3anaapda oKuMHuHe
HOpMAR HyKypauzy 0e6, cysniiHe wyHOad uyKypaueuza aimuna-
SuKu, YHOG MeKUC Ur2apuaaHma xapaxam Gyazanda V3aunruwe
kynoanane kecumu Gepurean Q cye capunu ymiazadu. by uy-
KYPAHKHHU A, Genrn Ounan Hponanaimni. OKUMHMHT Ly HOD-
MaJ 4yKypAMIHura Teruninu Gapya ruapasadk afaeMeHTaapi «»
HHOeKC ©Ounad GenrmnaHagd. MawnyMkd, OMMK ¥3aHaapaa
CYBHUHT YYKYPIMIH HOPMA YYKYPAUKKA TeHT 6Ynca h =h, y
Xomma Wy, Xy Ry, ©Q, v, Ba i) JapHH XHcobnalaa TeKUC HAra-
puaaHMa XapakaTHUHr dopMynhanapugad dolinarannnanu,
MacanaH,

3
TMHM 4 YKkura Kyiuo,
/ YK KY

bt

win

<&
7

0 = 0 CofiRy = Ko\l (7.62)
Oy epaa K, — TEKHC MATAPHIAHMA XAPAKATHHHT (HOPMAJT 4y-

KYPAUTHTA TErHIH) cyB caphu moaynu K, = mDCOJ}_?; ; @y,
Gy R, K, — Oy ruapasnuk snementnapgaru «» HHAeKCAap
OKUMHHUHT HOPMAA YYKYpAury A, ra Ternut udoganap (7.16-
pacM). OKHMHUHT TEKHC WITApUJaHMa XAPAKATHHHHT HOp-
Man 4yKYPJWrd MTepauMa (KeTMa-KeT AKMHAAYB) ycynMia
aHUKJaHaa. BYHHUHr yayH aBRaNio KepakaM cyB capdH Momy-
K xMcoOnaHaau:

KepaK

K =% (7.63)
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Kein katop A 9ykypnauxiap
i Kabyn kunu6, xKonrald 6ow-
A{ HIJIPABITHK 3AeMeHTIap, Uiy
avmiuiad K xam xucoGraHaau
mrey K OMAaH TAKKOCNAHAaH.
A wyWnparw d¢opmynanau
\icoOnanaau

~7.16-pacm.

K =oCVJR. (7.64)
Avap K=K 6¥aca, macana eunnran xucobnaHamu. Y xonna
KDY KWIHHTAH /t OKHMHHMHT A, HOpMaN YyKypaure ae6 xadyn
KistuHaou. Arap K 2 Kmmm ﬁynca, ¥y Xonga 6owka s Kabya
KHAUMHUD, XMCOOHM TOKH K—Kmm" O¥amMaryHya JaBoM 3TTH-
pansepamui, KeAnyuanuk A, HOpMan uyykypauk ea h KPUMTHK
HYKYPITHE Tymyﬂqanapunau KeHr GolIantaHaMus. VHHHT YUYH
siha AHFH TYWYHYanap Kabya Kuxamma, Macanan, K—K 1¥rpu
YM3HFH, 6Y YMIHK YIAHHUHT TyGW YM3UFUTA mIapainen OVauo,
YHOAH KPUTHK YYKYPAHK /1 opanmvkia (GanaHanMKia) XKoH-
NAray 6ynagu,y KpHTHK YYKYPAHTMHHHT YH3HFH
aciinnaau. N—N TYFpH uM3uFH 3¢a ¥3aH TYOMHUHT YUHM3NFHra
napanien 6ynub, ynaay A, HopMan YyyKypauK opantukaa (Ga-
JaHANNKAZ) XOHNAWraH GyaagM, y HopMaAd YYKYpPAM-
THHUHC YH3UFHN Aeitnnanu (7.16-pacwm).

Vaan TyGunnur kpuTHK miemabu, OunK y3aHaapaa i, KpH-
TMK HHUIah geb wyRpai Huwadra ailTHnasikn, yHIa OKYM-
HYHL A, HOPMAIT YYKYPIINTH /1, | KDHTHK YYKYPAMKEKA TEHT Gyuia-
A, ByﬂnaH KYpUHAOHKH, | KpHTI—']K HHWAG Y4yH CYBHHHI
YYKYPIHrH h(,—h OVaub, yHJ:ta TEKMC WATAPWAAHMA XAPAKAT
6¥nany, y xonga cys cappHHH aHHKIam GopMynacH KyiHHaa-
ryua O¥nazan Ba Gapya ruApaBNuK NEMEHTIAPTA «Kp» WHIACK-

CH KVHWaau
Q= mmCKp,/imR,m . (7.65)
yuu (7.61) Tenrnamara gyiicak,

i =—f_ Y
g CIICED Bukap ?

(7.66)
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i
6y epaa R, = ;JTK: nu (7.66) ra 1
|

Kyiicak

g Zxp

e =ct B, (767

7.17- pacm.

6yHna C,,, Xep» By — KPHUTHK UYKYPAHKKA TETHILAM OKUM-

HUHT THAPABINK 3NEMEHTIapH. Arap (7.65) ra KpuTHK CYB
cap®H MOOYAHMHH KMpHUTCAK

Ky, = 0,CionRep » (7.68)

y xonga (7.65) HU KyiiMaaryua Kyyupuo €3aMu3:

Q= Koy (7.69)

KPUTHK HUab Kyfduaark Kypuunmaa 6ynaau (7.17- pacm)

. 2 :
o = fép. a0 -

7.6-§. QUMK YIAHJAAPNA CYIOKIHK OKUMMHHHI COKMH,
KYIKHMH BA KPHTHK XOJATIAPH

1. h> hm Gynranma, cyOKJMK XapakaTM COKHH XOonaT-
nNa 6Y¥nanM.

2h< h,, O¥nratga, CYIOK/IMK XapakaTH XY I KUH XonaT-
Aa 6Vnanu.

3. h=h_ O6ynranna sca, CYIOKIUK XapakaTd KPHTHK
xojaaraa gfmann.

7.12- pacMaa kenTtupuarad rpadukaary 3 =fh) srpu 4u-
3UKHHMHT I0KOpUIarH 1 HoBAacH COKHMH Xapakatra Xasob Oe-
panH, YHH KyHWAarn KYpUHHILAS €341 MYMKHH

42 5, (7.71)
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Kkl RAPAKGM

7.18- pacm.

a y (7.71) Tenrnamana KypcaTHaraH wWapt GUAaH xapakTep-
JENIAAH, SBHY CYBHHMHT YYKYPJIMIH OPTHLUH OHAAH KECUMHHMAT
CONMIITHPMA SHeprHAcH 3 Yca Gopaau. 7.12- pacMaa keaTu-
piutran rpadukgard 2 = f¢h) arpH YA3HKHAHT nacTkK 11 noe-
MacH KYITKHH XapakaTra xaeo® fepany Ba y Kyinaaru Kypu-
HMwaa €3u1ann

%—f <0, (7.72)
sa y (7.72) Tenrnamana K¥ypcaTMAraH wmapt GMNaH XapakTep-
JIAHAAH, SIBHK CYBHHHT YYKYPAMIH A OPTHIUH OWaaH 3 HUHC
MUKJOPH KaMaiiub Gopaan. Taxpubanap 1yHH K¥pcaTanuku:

1. K¥KuH oKUM A’B’ OaH COKHH OKMM A”B” ra yTu
(pakaT ruOpasAHK cakpal épaamuaa daxapunaau (7.18-
pacm).

7.19-pacmM.
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2. Oxumuurr A8’ cokuu xapakatu man A'B” xywkuu
xapakatra YTHHI XoJaTH akar woesa (Boaonaa) épaa-
Muaa caxapunanu (7.19- pacm).

7.7-. BPKHH B3ITH CYB CATXH YU3IHFH (BBCCY) HUHF
INAKNH

OKHMHKHT 6apKapop HOTEKUC WTAPHAAHMA XAPaKATHHHHI
AugddepeHIHAT TEHTAAMACHHH KHTETpaNIallgad Wiraph, Ly
KUAMPHAAETIaH DPKHH 3TPH CYB caTxy uManrd 33CCY kax-
Iai UIaKAaa SKAHIUTHHH aHKKAAL N03KM. ByHUHr yuyH Hi-
rapv oJavHraH (7.36) TeHraaMaHUHr CYPATHHU Ba MaXpaXHHU
Gynaxk-oviaak kapad unkamul. WyHu acnatv® ¥THLIL KEPaAKKM,
Oy epna O3 NpH3MaTHK ¥Y3aHHM KapasinMu3., Uly Gepuaran
NMPU3IMATHK V3aHHH y3yHacH OViiHYa KeCUMHHK Kapal® yuka-
Mu3 (7.20- pacM) Ba Oy ¥3aAmard CYIOKJIMK XapaKaTHapHHHHT
Hapua 3DCCY napuAHM G¥naxakma ¥OMIAWMUIM MYMKWH
G¥nraf cyloKnauK o0aactuny yuta 6¥naxk-6ynak g, 8, ¢ 30Ha-
Japra 6¥ynu6 axpatnd uukamusz, by 3oHanapuu N—-N pa K-K
TYrpH Ba ¥3aH TyOu T—T uMsurura napaanen YU3HKIapH OH-
nad axparamus. 7.20 a-pacmoa N—N uyu3urn K—K uM3nrugaH
I0KOpHAa XolnawraH; ammo, Gowka xonatda K—K un3urd
N—N gnzurHAaH 1OKOPHIA Xoiiawiran OyInuM MyMKHH, Gy
CYIOKJINK XAPAKATHHHUHTI Xonarnra Goknuk, (7.20 6-pacm). Tun-
paBnukana Kabyn KUAHHTaHWAeK, N—N YU3HFKH A, HH, ABHH
OKHMHHHI TEKWUC WATapiIaHMa Xapakard MadTHAard YHVHE
HOPMaJl YYKYPAATHHH ndonanaitnn; K—K uH3urd 3¢a h,, HH,
ABHH L1y ¥3aHAATH KPHTUK YYKYPAHKHU Gnanpaan (By xonataa
XaM Xapakar TekMc wirapuranma oynaan), K—K sa N—N un-
SHKNIADUHHHT KaHaal xoitnaimyinaad Kate Hazap K—K 6u-

@
A @ &
r @“‘ T
a; 7 T
7.20- pacm.
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mnt N N 9U3UFMHKHT OpayiHFY b 30HA yaapoaH IOKOPHCH — @
HIEL, ACTH ¢ 30Ha Aeb IOPHTUIAAH (KAOYT KHAMHIaH),

Ysaligarn HOTEKHC WIrapHJIaHMa XapakaTH OKMMHHHE Ty-
Mo Kipad, SpKUH 3TPH CYB CaTX YM3WFH LY Y4a/1a 30HAAAH
Ouepria MABXY OVAHILA HAPT. DPKHH 3TPH CYB CATXH YH3HFH
wifcH 30HMana 6yaca, yina 3oHaHWHT SenarmcH OunaH ndoaa-
ninam Ba Yuwa dearn 6unan HomnaHanu. Macanad, D3CCY 4
wwiacuaa 6¥nca, vHu a wakagary 39CCY neb atanaau; b
wnickaa 6¥nca, yuu b waxkngarn 39CCH geiiunagm; ¢ 30Ha-
el 6yaca, ¢ wakngard 33CCY mefinnanu.

I°. ¥3an ryOunanr aamabn § >0 (1yrpw mamadan y3an).
{7.36) TeHrIAaMaHMHT Yan TOMOHMHHHT CYPATRHM ¢ Ba Maxpa-
AW v GunaH Benrunad, yrapun 6ynak-6y1ak yprauut yn-
KAIMM3:

a} (7.36) TeHrnaMaHHHT CcypaTH

c-:~ﬁ~;—72 (1.73)
Oy epna
0 = K,i.
(7.73) TeHTAaMaHM KyRHIArHua Kyyupub €3aMus
kY.
¢ =( —}—3}, {(7.74)

6) (7.36) TenrnamasuHr Maxpaxy (7.61) TedrnmaMany Ha-
JApAa TYTFaH Xonaa

2 W
M=1—ﬁ;§=1——z%. (7.75)

Ao =35 (7.76)
Ba
o
A== (7.77)
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by epna A $akaT CYBHHHI YyKYPRHTHIa DOFAMK, :
A=fh). (7.78)

AKD 2ca A HUHI XyCYCHH X011 O¥nb, y i =h,  OYara :
M MHKgopu. Benrn A Ba A o, Napaan doitaananug, a7
TeHrAaMaHH KYJHpHO €3aMH3;

_af

A
=1- X2

m=1-—b. (7.79

Cypar ¢ Ba Maxpax # Y4VH OJAMHTAH MHKROPIapHH (?.3‘

TeHrnaMara kyiud yukcax, KyHugaru TeHrnaMadu onamus, 3

XE
I--——-"(')1 i i
i -
D),z 150 dh = T (7.80):

(M8}, v + >0 TEHIAAMA GapKapop HOTEKHC MATapHiaH
Ma xapakarHRHT guddepeHuMan TeHrNaMacHHMHT YYH HY
KYPHHHIH OVAMO, HHTerpalnall YuvyH KylIai Xonarra KeiaThH
PWITaH.

Vaauuuur Auwabu i >0 6yaraHaa, OKAMHMHT Gapkapop
HOTEKHC WITApHIAHMA XapaKaTH TabWatia y'u XWJI XOAaTiaj
yupauau: :

BupHHuYM X0naTH KYRHIATHYA XapakTepnaHaau

h,> hxp Ba i <i_; (7.81)

6y wapTra GMHOAH IPKUR 3TPH CYB CATXM YM3HFUHHMAT yuTa
MIAKTHHY ORI MYMKKH, Oyaap a,, b, ¢, lLaxuapuomp, yiap-
HM KyHuaa anoXxuga Kapad d4HKaMus.

UKKHHYHK XonaTu KyHhHAArnua xapakTepiaHanm

hy<h, Bai> L (7.82)
Gy waprra acocaH, oy epaa xam, 3DCCY HUKT yuTa uaK-
JMHH OAMIU MYMKHH, Oynap a,, b, ¢, wakuapuaup, Synap-
HU XaM KYHHAA a10XHaa Kapad YHKaAMH3.
YUYUHYN XONaTH 3ca Kylivnarsua xapakrepnabdaiu

hy=h, vai=i_; (7.83)

6y waptra 61HoaH BYCCY HUHr PakaT HKK K TA LAKAHHH
ONMIN MYMKWH, Oynap a4, Ba ¢, WAKAIAPUAMD, YAADHH XaM
Kytinaa anoxuaa kapab uHKaMus.
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— T
6!{}&/7/’ 7#5; —
~32D PREDUMT} — o

7.21- pacm,

Kipunué typubnuxu, i >} 6¥nran xonna, xamMacy 6ynub
"YICCY HHAr CAaKKH3TA WAKIHHH OAMH3; YIapaaH ol -
THTACH —3TPU KVTAPHIAMA, MKKHTACU — 3TpH
nacanMa,

Vaauuune yayraucu 6Vauna OKUMHURE YVKYpAURY Kamimaid-
w6 Gopea, yudatt 33CCY 3z2pu kymapuama 926 amaradu.
Deput nACAEMA0q VIAHRUHE YIVHAULY OVIRYG OKUMARIING YVIYPAL-
e kurukaaund Gopadu. KOkopuaa alTHATAK YU XONATHWHT Xap
DupMHu Kylinaa 6ynak-6¥1ak Kapat YHKaAMU3.

bupnnuu xonar. (7.81) wapru Gunan xapaxktepna-
uyBuM Xonat. by xonatana 7.21- pacMaa K¥pcaTUATanaeK, yuta
9ICCY nap mapxyn 6ynaau. Bynap a,, b, ¢, y4 xua ano-
XMga OKHMAApHU udonanaiiau. lgacmna vinap oup-
JNALTHPUATAH, KeHHHYAUTHK YHRAPHHHT Xap Owpyu Tabmnataa
KaHaall XomaTRa YupallMHH anoxHia Kypcatud TYLUWYHTHPHO
yTamMu3. By epra wyHW afiTHO ¥THIN KepakkH, pacMmia Kypca-
Twirad 33CCYUnapu g, b, ¢, nan Gupopracu xam N—N ékn
K=K unsnknapurn kecub yrmaiiau. 33CCY napHuHr g, Ba ¢,
ILAKNNIAPH — 3TPH K¥TapuiIMa, b, WaKAM 3ca — 3rpH nacai-
Ma.
Buan xap 6up 3BCCY g, b, ¢, wakIapHd anoxuaa-
anoxuga Kapa® yukamus, ¥Ynap xyaau wmy 7.21- pacMna Kan-
A kypcatuaran Oyaca, acamaa xaM WYHIAH 3KAHNWMCHAHH
HCOOTIaHMM3.

A3CCYH nune a, wakau. By 3rpv YH3NK g, WaAKANRAATH
ATPH K¥TapHama 1ed atananv. by wakngarn 33CCY
(akat ¥3aHma TYFOH KypUAranjia, yHWHC IOKOpH TOMOHHZA

3
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}4 ﬂﬁ l’@ ra;(/’:ﬁ )ﬁgro)

7.22-pacum.

(ioxopn Obedaa) nailae 6¥naau, gbHu 7.22- pacMaa xypcas
TUATAHREK, TYFOH KYPHATaH Xokiaa Gearnnanran A, UyKyp-1
JUK Taiiao OVnaau, y uly epna cye carxuna B HykracHHM bap-
o »Tagy. ¥ xonua

Prcnn > Py > By (7.84)
KypHHu6 TypuOGANKH, HOTEKHC HWITapHIaHMa XapaKaTHHUHT g,

wakngary 33CCY yuyH OKHMHHHE YYKYPAUKNAPH KYHHAATH
WAPTHH KOHUKTHPHIIW Kepak:

B> > b, (785

YunHun kyputimaard (7.80) auddepernnan teHraaMasaH
doiinananud, G6apKapop HOTEKHMC WITAPUIAHMA XapaKaTHHHT
a8, 1aKy xam 7.21 pa 7.22-pacMnapia KypcaTHATaHACK 3KaH-
JIMTHHYA HCOOTAANMN3.

1. By 93CCY (7.85) TeHrnama wiapTira 3ra 3KaH, yHaa by
STPH KYTapwima g, KYWHIArH TEHTCH3NNK Ouian xapakrepia-
HaIM

K> K A>Ay; (7.86)
6y xonga
c>0panu>0, (7.87)
WyHHHT yuyd {(7.80) Tedrnamara Kapanri
dh - x¢ 5 q; (7.88)

K¥pUHHO TYPHOOHKY, OKHMHHHT HOTEKHC UATapHAaHMa Xapa-
KaTH NaiTHAa CYBHRHI A YYKYPIHTA OKMMHUHL Wi¥HaIUIIu
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vt kerrramaiuil GopanM, STbHY 3TPH KYTapuiaMa Xxoown Oyna-
AW, LHyim xam aitTHII Kepakkh, Ly 1Py KyTapiima Bynaurmra
MAPHIMACHAH CYB CATXU BENTHCH OKHM HVHAnmMIUK OVituya nacaii-
Wl Gopann, Macanan $2 <J7 (7.22-pacmra KapaHr).

2, CyBHUHE A YYKYPIHTH YEKCHIIMKKA HHTHICA A > o ¥
sl K2 Ba A XaM XYIAM IWYHAAR YEKCH3NHKKA HHTHAALH;

Iy iiTAA K§ Ba A, ¥3srapMaczaH, YIWHMHT KHHMaTHHU
vunal Konaan. Kg = const Ba A, = const. [lyuzaii akan, A
MCKCHBIAKKKR HHTHACA f; — o [(7.80) TeHrmamara KapaHr]

(), =(5). —5 (7.89)

Gybiaan kenu6 wukagnku, D3CCYHUHT @ Waknu Y3URAME
MHCTKH TOMOHHMAA TOPH30OHTAd a—bhacuMNTOTACHTA
wa B¥nann. XakKukataH xaM a-—b FOpH30HTaN TYFpPH YM3HK
wyHHAAry wapr SwiaH xapakrepaadany (7.23- pacmaa xypca-
1wiral GeTHiIapra KapaHr)

-}, (7.90)

Lynaait KUAKG, OKMMHUHT HiHanuuid OViipua dapxapop
HOTEKHC WITapHAAHMa XapaKaTHHHT g, WIaKkaKu nactra Gopran
CUPH FOPU3OHTAI TYFPH YHSHKKA aCHMITOTHK PaBHILLOA AKHH-
o Gopand, ammo 33CCY ropu3oHTAN YH3KKKA ainaH-
Maion,

w ' @

7.23- pacwm.
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3. Bapxapop HOTEKMC WIrapyianMa XapakaToard CYBHUHL:
UYKYPAMIH A — By ra vrtiaca (33CCUHUHT g, WaKAHWHE

yan TOMOHWIa KapaHr), y xonfa K? MUKAOpH — K 12 WHTH-
nany, wykhuHr yayn [(7.80ra Kapanr)]

(%)h—;hn - (i)h_’ho —0; (7.91). .‘

oynaad kennb ynkannku, I3CCUHAHT g, IMAKIH JOKOPH TO-
MOHH (Yan ToMoHM)Aa N—N yusHKIn acuMnToTara ara 6ynus,
KyHHMAArd wapT Oa/laH XapaKTepnaHAAH

) (7.92)

4. 3O0CCYUYHHAT g, WAKNH HKKHT2 acuMmToTara (YHr To-
MOHKAArA TYFPH TOPU30OHTAN YH3UK KYPHHHWHIATM ¢ — b Ba
yan TOMOHMWAArd ¥3ax 1y6ura nmapannen N—N uusnigiapu)
3ra 3KaHJHIMMHY Ha3apaad TYTCaK, YHUHT 0¥ pTHO YW KKaH
(BLIIYKAOCTE) TOMOHM RacTra Kaparad 6ynaam.

5. 99CCH nuvnr g, wakin N—N TYFpu YW3MFHIa acHMITO-
TUK paBAla AKWHIALINGHH yUyH, MABIYMKM, TVFOH TabCH-
pUAa CYBHHHT KyTapuidaiig (7.22-pacM) OKMMra TecKapH HyHa-
JHEA, HA3APH il TOMOHMIAH ONraHAa, YEKCH3 Y3YHNHKKA
Tapkanagi. Amaana aca, D23CCYH HHUHr OKUMHHHT HOpMa
YyKYpJAUTHra, MacanaH, Ah=(0,01+0,02)4 M MHUKAOpAA
SAKHAHJAIra Y3YHJIHTHHH, 3rpH KYTApHIMA Y3YHAHCHHAHT
«OXuph» 3¢6 Kabyn Kunueanu pa L oenryu Ouitan udo-
nanaHajaH.

6. KyHmanaHr KeCUMHHHT COTMILUTHPMa 3HepTHsicH 32CCY-
HHHT g, WAKIHAA OKMMHHHT EYHaTHIuM O¥inua karranau6

KYTApHIMA

IZCCH nune b, warsu, By 5rpH YM3MK b, WaKAHAATH
arpn macaima 1e6 arananu. by xon 7.24- pacmna Kypca-
TUATAHICK, ¥3aH1a SHPOP HHUIOOT, MACATaH, Lapliapa Kypwi-
€4, YHAA CYBHHHT OeATMA2HTal YyKYP/IMIH A, Taiino Oyau6,
¥ CYB caTXniaa B HykracvHu Xocua Kunaau. bynaaii 33CCY b
30Hada xoinamirad 6ynanu (7.24- pacMra Kapasr).

B> by >R (7.93)

-
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7.24- pacm,

Kypunud typubaukm b, waknga 33CCH Kyiingard ulapTHAH
KOMIMKTHPHILH KepaK

hy>h> hxp. (7.94)
7.80) TeHrnaMaHM TAXJIHA KWIHO 4YWKCaK:

L. &, waxnaary 95CCY (7.94) renrnaMa wapt SunaH xa-
9AKTEPAAHAP 2KaH, ¥ xonda 6y arpu macaitMa yuyH

K>Ksa A>A,, (7.95)

IEMaK

dh o= <. (7.96)

Xynoca: bwakum BBCCYH na cysHuHr 4yKypaury (7.21
3a 7.24- pacMaapaa KypcaTiwiraHiek) OKHMHWHI HYHAIHILK
S¥itvua xHYHKAAWKG GopanH, ABHY XaKMKaTaH xaM O6uz 6y
:pAa 3TPH macaiMa YH3HFUHU ONaMuU3.

2. 30CCY HuHr b, HIAKAHN HOTEKBC WATAPH/IAHMA XapakaT-

1aru OKUMHMHT YYKYPIUTH A — Fy ra unTwiaca, K2 — K2 ra
HHTHAAAH, OYHAAH KeJaHO YHKAIHKK

(), ., =(&).. O (7.97)
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AbHH b, wakin BDCCY HHHT I0KOPH (4all) TOMOHHMAA ¥3K=
HHHT TYFpH YM3HKAH N—N acuMmnToTacura 3ra Gymag.
3.h= h.q, 6ynca, b, WAKIAK TP YU3RK NACcTKH (YHT)
MOHMOA Y3UHWHT THK (BepTHKan} W—W ypuHMacura sra 6§ae
JAH.

4. 335CCYHUHT &, wakmm Y3uHAHr N--N acHMNTOTacK
pa W-—W (Beprukan) THK ypHHMacHra (7.21- pacm) sra 6nrad
HUHH HA3apARa TYTCAkK, OV 5rpH CYB CaTXH YM3HFHHHHT Gifpmq
YHKKAH TOMOHH IOKOPHTa Kaparal G¥maau (7.24-pacu).

3. b, waknan DBCCY y3yHauTu Haszapul XKUXATAAH Kapa-
raHI3 YEKCH3IHWKKA 2Ta, YVHKH N—N 4HIuFHTa ACHMIITOTHR
paBULLAA AKHHAAWAAW, aMMO aMaNHETIa YHH YSKCH3 IMAC
Ie® Kabyn kMAHHATA (OMPHHYHN XONATHUHT 5- DaHAMTa KAPAHT),
Hotekuc unarapunanMa XapakaTHUHT BDCCYHUHT b, 101aK-
AMAA YHHHT Yan TOMOHHAA CYBHHUHT YYKYPIMTH /i = (h, "+ 0,01)
M Ta SiKMH 6¥nca, yuu 33CCY y3yHIHTHHKHET OXHPU neﬁ Kabyn
kunca 6¥nanu (By epaa Ah = h~h,= 0,01 m).

6. b, wakwm OBCCY yuyH OKHMHHHI‘ KYyHAAIAHT KECUMH~
HMHT co.rmulmpma IHEPTHACH I CYB OKUMHWHHMHT HYHANHLIH
Gyitnya kamaHnG 6opand, YYHKY b, 3TPH YH3HFH CYB OKMMMH-
HHHT iiyHanMue 6yitnya K—K qmnmra aKaHnamain. Mab-
nyMkH, K—K YM3MFH KeCHMHHHT DHT KMYHMK COAHILUTHpMA
3Hepruacd 3 . HH MOAATOBYH YU3HK,

3DCCYnunz ¢, warau. by srpu KyrapunMa 6¥auG, yzanga
I0KOpHTa Ky'rapunauﬂraﬂ CYB TYTKMY Japbo3a TaruaaH yraét-
TaH CYIOKJIMK ¢, WakiTa 3ra 6¥naau Ba y ¢ 3oHacuaa xeinauw-
raH O¥nagu (7. 51 Ba 7.25- pacmunap).

7.25-pacm.
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Iy epa

hﬁenrn < hm < hl}‘ "'.
¢, wakan 3DCCY Gunan verapataHraH oKUMHNNT Sapus A
SYRYDANKNADH KYHRAAIN WAPpTHH KOHHKTHPHILHY KEPUuK!

hy>h > h (7.99)

¢, wakniugarn 33CCY, jokopnaa afiTHaradaek, KyHnnaru
MOULIAPrA 2Ta

1) v 3rpy K¥TapuaMa;

2) ¢yB OKHMUHMHT WyHamuuy GViavua 33CCY dunr yur
tomonuaa {(oxupuaa) Tuk ypuama W—W ra ara;

3) acMMATOTara 3ra sMac;

4) 3rpH CYB CaTXM YHIMFMHHHC OYpTHO YHMKKAH TOMOHH
macira Kaparat (7.25-pacm);

5) KECHMHMHI COMHILTHPMA 3HEPTHSICH 3 CYB OKHMHHMHT
itynanmum (39CCY yaynacH) 6¥iiHua KaMaiing Gopanm;

6) BB3CCYLHNHT y3yHAuTH yerapaaadran (7.25-pacMm).

HxkuHupr Xoaat. (7.82) waprh 6MnaH xapakrepaa-
1ysun xonat. By Xonarma 7.26-pacMaa KypcaTHiaraHaek ydra
"YACCYnap mapxyg 6¥nanm

A, < hm Ba i>i,

Lfﬁ(ﬁw’ﬁ }J’p‘
T - 3epu KSmapuam}

7.26-pacm.
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7.27- pacm.

Oy wwaprtra acocaH, 6yaap q,, b,, ¢, ¥4 XMl aTOXHAA LMAKMIH
okuMIapaaH néopat. by epna XaMm, Xyaad OMPHHYH XOnaTda-
THIeK, GapKapop HOTEKHC HITapMAaHMa XapakaTHHHC Audg-
¢epenUMAal TEHINAMACHHUHT YYHHYH KYPHHHLUMHU ¥prasud
yukub, (7.82) waprtra acocad 7.26- pacMaa KypcaTwiaral
9BCCY napHu ucboTnall MyMKUH. 7.26- pacMIar 4u3ManaH
KYpPHHAAUKH:

1) wy 3rpM YM3MKAapaaH Kaficy SUpu arpy Kyrtapuama ea
Kalicy GUpH 3IpH macaiimMa; 2) wy 3rpH YH3HKAADHWUHT KaHCH
GHpH Ba KAiCH TOMOHM acuMmTOoTara ékm W—MW seprHkan
YPHHMAra ora; 3) ¢y CaTXH YUBUFHHHHT OYPTHO YHKKAH (Bbl-
NYKAOCTh) TOMOHH KAaEKKa KapaTHAran (mactraMu éku

7.28-pacM.
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7.29-pacum.

IOKOPUTAMH); 4) Xap XWA 3rpH UU3HKAAD YUYH 3 HHUHT MMK-
HOPH CYRB OKMMMWHMHT HyHanuwin 6¥iKya kanaan yaraput 6o-
LM,

KOxopHaa KYpunaétraH 3rpM YH3IUKAAp XomaTH On3 KalcH
1w1aza OeATHAAHTaH CYB CaTXMHH OMHIUMMN3ra OOFIUK; g 30-
tivlamu, b 3oHagaMu €Kk ¢ 30HagaMH. Macanan, 7.27- pacMmaa
KypcaTHATaHAcK, ¥3aHoa OGupoH-OHp TYCHK Naiao KuIaHK
ACHAMK. ByHHHT HaTH>XXacuAa CYHBHIH paBHLIAA ¥3aHAa Benru-
KIHFaH CYB YYKYPIHTH NMaioo Giuum Ba TYCHK onamaa B HyK-
TUCMHM OAAMK, Y a 30HacHja éraau. Hatixkana ¢, wakmwin

“12CCY xocun 6¥nanum (7.26 Ba 7.27- pacmnapra KapaHr). Xyanu
my yeynaa b, (7.28- pacm) Ba ¢, (7.29- pacM) waknnars
3CCY napHHK OMHIIMMH3 MYMKHH.

Yuunun Xonat. (7.83) wapr 6unaH xapakrepnaHyB-
un xonar. by xonaraa 7.30- pacMmua Kypcatuiranaek, HKKHTa
33CCY mapxya oVnanu:

E

G5 ( F rhg=hes 32pt
E(xmaw»‘fw :

Gl hﬂ -h,y h- aam
KImapunni )

7.30-pacm.
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7.31-pacm.

hu=hxp Bai =i/ .

By xonna N—N sa K—Kuusugnapu Sup-6upr OwiaH kywu-
b b 30Hack ityK 6¥nany. By epha dakar MKKHTA @ Ba ¢ 30HA-
1apy Konanu, Ilynra Kapa6 6y epaa ukknta 93CCY ny cona-
MH3, ynap g, Ba ¢, Wakuapx GYIMG, UKKH XU I0XMAA
OKuMIapHU Hdoaanaiam. @, waknu I3CCY Kyinaarnya
XapaKkTepAaHaNu:

h>h,=h, (7.100)

¢y Waknan DBCCY yuyn sca
h<h, =h, (7.101)

2°. Vaan TyGuusur numatu i =0 (ropH30HTAN X0ANATH ¥3aR),
HoTtekuc unrapwiiaiMa xapakat angdepeHlHan TeHIIaMacy-
HUHT YYHHYH KYPUHUWHHK ¥pranub yukeak, § = 0 6¥nranna,
7.31- pacmaa KypcatunraHmek, 03 Hkxku I3ICCY MmaBxkyn
3KaHIVUTUHK OWiaMi3. Yaap: 3rpu nacaiiMa b, Ba 3rpu Kjra-
puama ¢, By xonga fy = oo OynamM, WyHHHT YIYH @ 30HACH
AVK 6Ynu6 Ketasy (AbHU N—N UM3UFH Y3aHHUHT TYGH YH3HFH
7T naun yexkcus macodana xoinailran 6ynaau). By epaa da-
KAT HKKH b Ba ¢ 30Hanapy Koidagd. by HKKara jonanapaa b,
WMAKIIAK 3TPY NacaiiMa Ba ¢, LIAKANK 3TPU KYTapuaMaiap Mas-
Kyd.
3°. V3an ryGununr numatu i < 0 (reckapn mHnaban Ya3aw).

By epaa xam dakat ukkuta 3DCCY un onamus; ynap b wak-

JUIM 3TPH NacaliMa Ba ¢’ WAKAAW 3rpu KyTapuwiManap (7.32-
pacM).

Xynoca: MPUaMaTHK Y¥3aKna GapKapop HOTEKMC Wirapunak-
Ma XapaKaTAarH okvmaa Ou3 xammacu 6¥and 3DCCY HuHT
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7.32-pacm.

¥11 MKkHUTa wakavHu onauk. yHau afitun kepakkn, by 39C-
CHnap N—Nunsuruara xap 10MM ACUMATOTHK pPABHILLIA AKUH-
sawamm, K—K ynzurdra sca ¥y THK W—W ra ypuHMa Tawkun
THO AKMHAawWaam, yyHonuu 6y 3B3CCY nap xey kauon N—-N
Ba K—K yMauknapuHu kecub yT™maian. KecHMHHHD conui-
THPMa 3HEPTHACH 2 CYBHHHI OKMMH OVitnya K—K ynanruaan
y30KaaliuG Gopaérran 3TpH CYB CAaTXH UM3NFH Y4yH YcHG Go-
panu ga K—K gyumaurura akvanamul Oopaétrad 3rpu Cye ca-
TXH YH3MFH YUYH CYB OKHMHHMAr AVHAIHLOKM OViiMga KamMal-
uG Gopanwu (7.1-xaneanra KapaHr).

7.8-§. CYROKAUK OKUMMWHRBRHE BAPKAPOP HOTEKHC
HATAPUNAHMA XAPAKATHHHHI RHOPEPEHLIHAN
TEHIJIAMACHHUHT HKKMHYH KVYPMHHHIHHA HHTETPA-
JAI Y9YH KYJAR XONATIA KEJATHPHLI

1. Tlpu3maTuk ¥3au TyOHHBMr Huwmadu i >0 G¥arar xox.
(7.36) TeHrIaMaHHHr YHr TOMOHH MaXpaXHHH Kapal® uynKa-
MH3

n=1-2L 8 ) 2k) B CR (7.102)
Gy epaa
o’'C*R=K'Ba $=% (7.103)
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Gynranu yuyn (7.102) TeHrnamaHv Kyiuaariua E3ui MyMe :
KHMH 5

2 . 2 .
,=1-250 5C . oiC B Kg (7.104);

wiCl B _ ;. '

e = b (7.105)
y xouaa (7.104) kyinparn KypuHALIra sra Ovaaau |
g
2 1
le—j%‘ (7.106)

Vaan keHr 6ynca, yHaa B ~ y ne6 kabyn Kununaay Ba (7.105)
KyHuaarnya kypuuauniaa 6ynamu:

Jj= Efi (7.107)

(7.36) ra (7.74) pa (?..106) TeHrAaManapHu KyMHG uMKCak,
KYAHIATHHH ONaMU3

Kz
-4
@ = Kl I
ds | 7 {7.108)
Kiwnmya Geiri KHpHTaMH3;
£=x (7.109)

Oyepia K —HuucOuit cys capdu moayau. by 6enrn-
Hu Kabyn kunub, (7.108) TeHrnamaHuHr ¥pHMra Kyiumarn
TEHIIaMaHH OIaMHU3;

2

=X j} i (7.110)

5

(V)

g™

MPHIMATHE, {2 0

,(IV)DP"MW._ ;»g TCHTAAMa MPH3MATHK ¥3aHAArH CYIOKAHK-
HUHI §apKapop HOTEKHC HWATAPUAAHMA XapakaTMHUHT mud-
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W peninan TEHIAMACHHUHT TY P TH H Y H KYPHHIIIK O¥HNH0,
HELLCLIRIARL YYYH KyNad xonaTra kentupuarad (7 > O G¢ntun-
thit)
1, lipuamaTHk ¥3an TYORuHMr uuumiatu 7/ = 0 6¥aran Xoa.
by cpaa (7.41) TeHrmaMaHu XYW 1okopuaarn BanAAu
AYpeTMATAHAEK Kapal YUKWKaMK3, HaTHXATa KYHHAArH TeHY-
IMIITH OTAMK3

dh . ___ 1
HPHMATUR, 1= 1 ds Kyp ~Jkp

(V) hos (7.111)

VIt f — KPATHK HHWAG; K, — stHrH Geary, y Kyiinaaruya
WUTaHaau;

Kyp =7;-f;; (7.112)

by epaa K — Y3aHmarn OKHMHWHT MYKYPAMTH KPHTHK 4y-
KY[VIMKKA TEHI O¥araHzard KpuTHk cys capdu Moayau. byHaa
1, KyAnaaruya €3nnamu:

_0igCl p
oS T g % (7.113)

Oy epaa C, B, X nap XaxMKuil OKMM 4yKypPANTH A OPKany aHuK-
AAHADH (KPATHK YYKYPAIMIH A OPKaJTH 3MAC). Y3aH KeHr GYica,
SibHH B o %, ¥ xonna

: 2
Jop = WKgC ; (7.114)

Arap 6y (7.114) TenrnaMara j  HAHT KuiAMaTHHR (7.67)aan
onub YpHHUTa Kyiicak, y xonaa # =A_ 6ynann. V3aHHUHT KeHr-
AVTH Kyoa KaTTa O%iran xonaa, ned Kabyn xmuacax

. ?
Jip = EE;; (7.115)

OyHaaH KYPUHHO TYpHOANKH, IOKOPHAATH AliTHATAH X0JaT YUyH
CYBHUHT 9yKypaurd 2 y¥srapuuud 6unad A. lesn koadgmnu-
¢HTH C HHHT ¥3rapyiliMHY Ha3apAa TYTMAcaK, LIYHWHTAEK KEHT

ysan B~y YJYyM j, HHHT MMKROPH Oupra TeHr Oyianm:
343

www.ziyouz.com kutubxonasi



=1 (7.116)

3. ITpusmaruk ¥3an TyOnunar numadu § < 0 6yaran xon. by

epna 3ca (7.42) TenraamMaHM Kapa® YMKAMM3, HAaTHKana Kyh-
HAAru TeHrnaMadu ONAMM3

g _ ksl Fe

(lv)npumurux; i< ds k2 - B (7] l-)")
Ov epaa
K= (7.118)
Ba
’ o
=, (7.119)

OyHga i — y3ad TYOM HMILaOHHUHE MyTaak KuliMari: I =1{i].
By epma ¥3an TyOGu Huwadu mandui, spHu <0 Gyaranu
YUYH MAcaliaH¥ €uniLIa YHUHT (PaKaT MYTIAK, KMAMATH OJH-
Hanu

i =lil, (7.120)

K} — cyBHHHr VHIBAH Yanra TEKHC WATAPHAAHMA XapakaT

Xunasnth et ¢apas xunran xonaaru (7.33-pacm) cys capdu
MOIYAHM (XaXuKaTaa, 3¢a CyB yamAaH ¥HITa OXANTH, 6y epra
N~ N’ Ba ki nap xaénufi, ynap ¢axar TEeHrmaMaHH OJHLI
YUYYH Kepak).

Bapkapop HOTEKHC HATAapUIaHMa XapaKaTHHHT AngdepeH-
LUMAT TEeHIAAMACHHM HHTETPALIAILHUHI Oup Heda ycyanapy
Mapxya. ¥Ynapaax bpecc,
Toaskmurr, Hwonion-
Pionsman, baturns, B. A,
baxmeren, B. U. YapHomMm-
cknit, H. H. [Taenoeckui,
H. K. fesun, A. H. Paxma-
Hos, Ben Te Yay, M. M.
Yeproycor Ba Goiukanap-
HUHT YCyAlapn amanga
KEeHI KV/aHWIMOKIA. Bbua
7.33-pacm. Kyiiuga daxkar b. A. bax-
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aeavi w3, M. YapHoMeKnif yoyaiapHis KeATHPaMU3 Ba THINK,
VI OEPUD ¥TamMK3, YyHKA Oy eplaa npu3MaTHK Xxamaa non-
st UK Y3aRmapaard 6apkapop HOTEKHC HArAPHAAHMN Xapit-
Mt VPHIHWEMOKIA, VJap aMansa KeHr Kymnaduaaan. Kurol-
BTG NJUKMH HerapanasraHnamry caGatau Oy epia 1wKoepuaa Kakin
soepan Bapua YCymnapHu KeNTHPHIL uMkoHuaty vk, Mpu-
WK YIAHNAPAA HOTEKHC XAPAKATHH YPraHuWiL Ba YHM XHCOD-
it vevau b, A, Baxmeres TomoHKrAas (1911—1914) winnal un-
[ NIV THITR

7.9+ §. NAPAKA KYPCATKHUNIN TEHIJIAMA, CYB CAPOH
MOAYAJAPH HUCRATH YYYH. VZAHHUHT THAPARIKHK
K¥PCATKHUMN

HoTtekic narapunanma xapakaThiar nnddepeHuman reui-
TIMICHHM WHTerpannauiaa b, A. baxmeres anoxyia Maxcyc
MAPILKA KYPCaTKHYIM TeHraaMaHu {cyB capdu Moaynnapm
HicOaTh yayH) K¥anab macanann edraH. Kyfinaa iy ycyaHu
MYyKamMman kapad 4YiKaMus.

MatnyMK#, HOTEKUC WATAPHAAHMA XAPAKaT TeHINAMACKHTA
¢xn (7.110} TeHrnamara Kapaur} Macanad, cyh

2
cipu MopyLIApH 7’?‘01‘ =« ppctarn Kupaau. by Huchar erap-

i PPHIMATHE § > 1)

N mapaxajga Mypakkat xonna k ra GOFAMK, YYHKH

K =oCJR, (7.121)

Oy epna w, C, R nap % GunaH mypakka® xonga GoraaHTaH.
LLIyHUHF yuyH GapKapop HOTEKNC WITAPHUIAHMA XapaKaTHHHT
Andpepenunan teRriaMacy 1V KVpHHRIIMHUNT MHTEIPAiy-
HU TOTHIU asHYya Mypakka®. IOKopuaary MacaaHUHT eMHMUHY
eHrnnnawrrapms yeyd b, A, baxmeres A. [Heau dopmynacu
ypuura (7.110) TeHrmaMani KHTErpainail yuyH Ma3kyp aapa-
Ka KYPCATKH'AH TeHrnama takaug arrand, oyuna K Ounau b
ypTacKaary GOFRAHWI HHXOSTHZ COMIATALUTUPDIATAH, ¥ Kyiiu-
AArH K¥PHHMIUIA E3UNanu:

(& -8y o2

Ov epma 4’ Ba  — ¥3aHHHHE UKKUTA HXTUEPHIL OnuHraH

KHIaNaHr KeCUMAAPHIATH CYBHMHT 9YKYPAMKAapH; K va K*
— WY KeCHMIAPAArY YYKYPARKARPLa TETUIILIH CyB capdy Mo-
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Y ghy ¥

i -yg
lgh, 4}’
]
e .
/o Nelgeetligh)
Igh, s |
// ’ ‘
lyhy ~4——Y
Vd
7
2igX
209K,
T7.34-pacM.

Jqynnapu {7.34a- pacM); x — napaxa KYpcaTKM4H Y3aHHHH
rMApaBAMK KYpcaTKu4M gelinnagn. by k¥pcaTkuy ¢ga
KaT ¥3aH K¥HAANAHT KECUMMHHHWHT Wakanra GOFIuK, ¥3aHaarl
CYBHUHL YYKYPAUIrHra HOFIHEK IMAC.

Arap K’ =K ne6 udonanacak, y xonga (7.122) tenrnama
HH Kyiingarnya xy4uput €3ui MymKaH

. _K X
K-W‘/h—’ (7.123

OyHEa

K _ = A =const. (7.124
\_f(h’)“
(7.122) TenrnaMald HHTETrpatiacak, y xonaa

gk -2lg K’ _
R Y eyl (7.125

[dynu aifTi6 ¥THI Kepakkn, (7.123) Tenranama Gup xuJ
«TYFpH» waxanu yzanaap yuyu (7.121) Tenr
namMa CHHrapu Hasapu¥i «aHUK» €4YUMHH O¢-
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#an. bowka «HOTYFpH» IWAKARK FIAWARP

YN «aHuK» euuMuHu Sepmacaurn sa (1id)
Yrmmynamaman KkatTta Gpapk KHJIHWHKH MYMKWN,
“iblviane yayn (7.122) TeHmamManu, aManaa yapanakran V3N
AR KYHAUTAHT KECHMAAPH YYYH KY/UTALIAZ Ma3Kyp rphe

®ihtln UMM JIO3UM, Y ToTapuP MUK aHaMopdoda
Ae0 aanagn (7.34 6- pacm). by rpadhuk Xap OHp ¥3aH-
WU Hepunrad KYyHAANAHT KECHMH YYYH ano-
NN Ty3nnaam. 7.34 6-pacmaark rpaduKHUHT OpAWHATA
¥ lgh ropusonTan ykuaa sca 2lgK xodinairad. by rpa-
gk MKKK YM3MK, MaBxya: [ (arpu) Ba Il (T¥rpi) umamnx-
ARP, YAAPHUHT Xap Supu

21gK = f(lgh), (7.126)

teniiamacy épaamuna Tyauarad. By rpagMkaa [ ynsuk sca
(7.121) Trenrnama épnammna TysuaraH. By rpadukHU Ty3aéT-
LY Y YM3MK YUYH A 1a xap xwi kuiaMaraap 6epu6 Gopub,
Ig/t v Ba 21gK Hu xucobnaiimuz [K wu (7.121)1eHraamagan
wmutknaimus). By [ unznk, A.Lleau umsurd 43¢0 atanamn. (7.34 6-
puesaard | ynsuk). 11 udsHk Gy TVrpy (IYHKTHP) 4u3MK, By
SUIBHKHH Ty3MLI YuyH (7.122), AbHK AapaXxa KYPCaTKHWIK TeH-
tnamanan dofizanannnagn (7.34 6-pacmaaru Il yn3uk).

By epaa xyiinaaruya Mynoxaza xiaaMHu3s. bapkapop HoTte-
RHC HArAPHAAHMA XapakKATHHHT nHddepeHumnan TeHriamacu-
HH MHTErpannalll yyyH Aapaxa KYpcaTKUM4IIR TEHITaMaHM
(7.122) i >0 6¥arad xoa yuya B. A. Baxmeres ycymira OHHoaH
KyRUZarHya Ky9upHno €3aMH3

2 x
K
(S -(2 =
Gy epna A — OKMMHWHT MXTHEPMI KYHIANAHI KECHMMEKATH
CYBHHHI ¥pTaya YyKypaurH; b, — Hopman YyKypiauk (A. [Hesu
¢opMynacu épaammaa aHMKIaHaam); K, — Hopman uykyp-

JHKKa TerHuutd c¢ys capbu Moayin. (7.127) TenrnaManu us-
Terpajiacak, yHAa

21K =Qlg K—xlgh)+xlgh (7.128)

(7.128) renrnaManan doiigaianud, 1 YM3MKHH KypaMus, By
TYFpH yn3KK 6¥1md, yan B. A. Baxmeres un3nrn aekinnann. I1
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yu3uk 7.34 6-pacMaa k¥pcarnaraniex, antarra 1 unsukpary
0 HykTanan YTHLIM WIAPT, YHUHT KoopauHaTtanapu lgh, Ba 2lg K,
LyHaai kuaub, rpadukdu {7.34 6-pacm) éku GowKaua Kunnb
aliTranma, norapudmMuk aHoMmMopdo3aHy Ty3ub, | uyu3uk (A.
[He3w yusnru) Ba 1 unsuk (b. A. baxmereB YH3HFH) JapHH:
TallKWI 3TraHiaH KeinH KYpHHagHKH, arap wy rpacmxaa I§
T¥rpu yn3pk, (I ynsuggaru) Q HykTa opkann axTHépuil Oyp-:
vyak KozddmuueHTH 8 HH Talikna 3thib ytca, By 0 Oypyak:
Ou3ra Wy KApanaéTrad ¥3aH yuyH X HHHI KUAMATHHY OepaiH..
T TYrpu 4H3MK ] 3rpH YM3MKKa SKMH XoHjaiuca, y XOAda:
Kapanaérrap ¥3aHHU, gapaxa kypcatkmuiu (7.122) TeHrnaMa:
épHaMHAa xucodaalr Mabkya ged xHcobnaHaau, AbHH WYy ¥3aH
yuyH B. A. baxmeTeB yCyAHHH Ky/LIall MyMKHH G¥aagu, Arap |
arpu A. le3n yu3urn ¥3udunr 2rpuanrk tydaian H T¥rpu
UM3HKAAH y30KAaWuG Ketca, v xonaa b. A. baxmeres yCynvHu
KV/INal MyMKHH 3Mac. b, A, BaxmeTen yoyan KyanaHUIMUIN
MYMKHH O¥ITaH XOnga, LIy KapajtaéTrad y3aH y4yH ruapas-
JMK KYpcaTKMY X HWHT KHAMATHHH LIy KypWIraH norapudg-
MUK aHaMopdosanan Goitnananud aHukranamu. byuwsr yayu
KyHuaaruya uil TYTAMH3:

a} { srpa A. IHe3u yusnrnna O HykTanu GearunaiMus (y
Igh, Ba 2lgK, xoOpaHHATANIApH OPKAJIM aHHKNAHAIUIAH HYK-
ra);

6} wy | 3rpu YH3MKA2 ¢ Ba b HyKTanapHHU OenrunaimMus,
ynap lgh, Ba lgh, napra xasoG Gepanm; Oy epaa o, Ba h, —
V¥3aHAArd HOTEKHC HITAPHIAHMA XAPAKAaTHHHI Y3YHIHUIH Gyiu-
4a QOLLIAHFUY BAa OXUPrH YYKYPAHKNAP (ABHH OKHMHHHI
33CCY HUAT GOLLIAHFHY Ba OXMPIH YYKYPIHKIAPH);

B) O HykTacu opkaau I T¥rpu B. A. BaxmeTtes un3uru yTa-
IH Ba y yusuk [ 3rpH UM3HFAIArya @ Ba b HYKFa OPATMFUOATH
OynaKka IKMH XOHUNAUIMIUH Kepak (06oluKada KWivG aidTranaa
I1 ukizik, 1 YM3HKHHHr @b O¥narvaa yHra SKHH KOMIaWHLLH
Kepak);

r) x Huur Kuitmatn I t¥rpn B, A, baxMeTeB YH3HFHHUHT
fypyax KosdxbuuHeHTHAEK AHMKAAHATH:

x =tg0, (7.129)
Oy epna 8 — 7.34 G- pacmaa kypcaThiaran Oypuak. DHIH B. A,
baxmeTeBHH Japaxa KVpCaTKMUYIM TeHITaMacHaaH doiinana-
HHO KyifHna HOTEKHC WITAPHIaHMA XapakaTHUHT anddepen-

UHAT TEHMAAMAaCHHH MHTErpasall yCy/UIapHEH Kapab 1uKa-
MM3,
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P & CYIOKITHK OKMMUHUHT BAPKAPOP HOTEKHC
HITAPHIAHMA XAPAKATHHHHI AHO®OEPEHLIHAN
IRHINAMACHHN B. A, BAXMETEB YCYJHNIA HHTEFPAIAN

1. Vian TyGunnnr unwabu i > 0 65aran xon (TVrpn HEWAG-
#n ¥ ). bus jokopyaa 6apKapop HOTeKHC HITapiaaHMa xapa-

ki siudgeperiunan renoamacu (V) oo, KVPHHH-
Hnn OITaH 208K, ¥ K‘yﬁnnamqa:

di _ x*-1 ;

& T J (7.130)

{7 1.0) reHrnamany MHTErpaanaws yuyn b. A. baxmereBHHHr
vyt capbn Mogyanap Hucbatu TenraaMack (7.127) an KyHn-
AN KYUHPHD €3aMU3

=1, (7.131)
Oy epia

2
K= mn=i, (7.132)

vhna N — HucOuit uykypank. (7.131) TeHrnamaHu
{7.130) Tenraamara gicax

By =40 = ‘E““__‘;'J (7133)
Oy epaa
hyn = dh. (7.134)

(7.133) HY Kyitmparnya kyunpub &3amMus
dge Mg (11020 g
W= (1 l+n_‘_]J N, (7.135)

OyHAaH KYHWAaTUHN ONaMu3

i ds=dn--

I g
i o (7.136)

DHAK pacMTa MYPOXaaT 3TaMnu3. 7.35- pacMia OKMUMHHHT
Y3IYHIHTH OVfinya KecHMM KeaTHpuirad, 6yHoa A8 Kuavpuna-
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7.35-pacm,

ETraH 3PKUH 3IPH CYB caTXM 4n3nri. Mabaymku, Sapkapop

HOTEKHC MATapHIaHMa XapakaTHWUHT auddbepeHunan TeHrna-
MacH OKMMHUHT UXTUEPHIH 3JIEMEHTap YIYHAUrH 4§ yuyH Ty-
3Waran M. 7.33- pacMaa oKUMHHHT 1—1 Ba 2—2 KyHAANaHr
KeCUMIAPUHM GenrunaiMns, ynapHMHI OpanurFH / 6yncuH, 1—1
KeCcUM 2—2 KecHMIaH CYIOKAUK OKBMHUHUHT A¥HanMuy 6¥HiH-
4a I0Kopuaa xoinaiurad. bynnas 6véH 1—1 KecHMra TerHiTH

THAPABIHK 3NEMEHTNApPHU «l» MHASKCH BA 2—2 KecHMra Te-
THLLUIH THIPABNHK 3NEMEHTIAPHH. «2» HHAEKCH 6unan udona- -

naiMHu3.
Hlynnan keitun (7.136) Tenrnamanu 7.35- pacMaa Kypca-
THAraHjaex I—1 kecuMiaad 2—2 KecHMravda WHTerpaniaiMms

. “l -
%S =S =m-n - f ,: an. (7.137)
N
Oy epaa
n=qeam, =7 13

X Hcob-kuTobnapra KaparaHaa j CYBHHHT YYKYPJIHIW # HUHT
y3rapHiluM OWNaH XyAaa KaM ¥3rapap 3KaH, LUYHW Halapaa TyT-
raH xoaga (1 — ) HM HHTerpanAaH TAlWIKAPHIa YHKAPHILHMH3
MYMKHH, Oy epaa j kaHIalaup ¥prava KHEMaTra sra ned Kadyn

KunuG, GyHman keftmH j nM § 1e6 Gearunaiimus. Kywnmua

Oenrn
S—35 =1 (7.139)
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¢/.139) TenrnaMaHu Hazapna TyrraH xonga (7.137) TeHraama
YPUHIA KYHUAATHHH OaMH3

|
i |
'E—'lz_'h*(l"})fl_n,\-- (7.140)
m

Kapana€Tran ¥saH y4yH x HY ¥3rapMac, sbHH
X = const, {(7.141)

ae6 kabyn kuncak (7.140) TeHrnamagary HHTErpanl OCTHAACH
GornaHnuHY {pyHkUMAHK) dakar n dyHKuMAcKH mel, HH-
TErpaNtHMHI ¥3UHKM KyHuaaruua €3amMu3

d
Jﬁ =em)+C, (7.142)

Gy epaa C — MHTerpanAaliHUHT HXTHEPMIT ¥3rapMac COHM.
(7.142) TenrnamanaH dongananué (7.140) TeHrnaMaHu Ky-
AMgaruya €3Miil MyMKHH

o =1y = = (- Hamy) - o) L. (7.143)

(7.143) TeHriama OKHMHUMHI AB B3O CCYHHHT TeHrnaMacu, y
OKMMHMHT GapKapop HOTEKHC MATapHIaHMa xapaka-
THHHHT TeHrnamMacu ae6 aramanu €k b. A. baxmeTe B TeH-
rnaMacHu aeiimnamm (Vzan 1yOH AHWabn | >0 Gy¥araH xon
yuyH). (7.143) TenrnamanaH ¢oiizananut Kyiiugard amanMit
MacajanapHH e4MLI MYMKHH:

a) V3aHHHUHT y3yHnurd Oyiudya opanuru ! 6ynrad 1—1 Ba
2—2 kecumnap Gearnnanrad. Ly kecHMnapaa OKUMHHHT yy-
Kypuxtapu i Ba h,. Yykypnuk h, Gepuirad. i, HA aHUKIAL
Kepak;

6) OKMMHMHI UKKANa YYKYPIUIY &, Ba h, Gepunran. Mkka-
7a KeCHM OpanurFd / aHHKNaHCHH;

B) Oenrnnasrad OKMMHUHI KYHAATAHT KeCHMMWOA CYBHHHT
uyKypaure A, (ki h,) 6epwiran, AB 33CCYUnn Kypuir kepak.

2, Vaau TyOummar xunan / =0 6¥aran Xon (ropHIOHTAR X0N-
Jam ¥3aH). By xonna gapaka KypcaTKHWIM TeHIaMa HUCOHE cyB
capthu MOZY/LIapd YMYH KyiiMaarnya Kyuuput €sunanu:

2 x
K| = A
(B (] o
13-K-24 353
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KM GOLIKAYS KYpHHHLILA
Kip =&, (7.145)

Oyepna K, —HWCOMNA cyB capdu MOAYNH

Ko = F (7.146)
E —HUCOHH YYKYPARK
=gt (7.147)

by epna xam, wokopunarn xadu (7.111) teHrnamanaH doiina-
manud (IV) .o O¥IraH X0 yuyH HOTEKHC WirapuiaH-
Ma XAPaKATHUHE TEHTAAMACHHK OJIAMM3!

1 = oo - D - 8) — (08 =G s (7.148)

3. Vaan tyGunmnr nnmadn § < 0 6§uran Xon (Teckapu H-
wabm ¥3au). by Xonna gapaxa K¥pcaTKHUAHM TeHLJIaMa HHUC-
OMii cyR cap(i MOAYINAPH YuyH KyWuaaruya kyaupnt ézuna-

au
KY _(4Y
[7&'{;) :[‘hg} , (7.149)
éku OoliKaua KYpHHMLLAA
K2 = ¥ (7.150)

6y epna K — Hucbuii cyB capdu momynn; {— HUcOME uy-
KYPIHK;

rc’=-,§6—; §=%- (7.151)

(7.117) renrnamagaH doimanaHut (IV) ppomianus; 1 <0 OVITaH xon
Y4¥YH HOTEKNC WITapWIaHMa XapaKaT TeHITIAMACHHH OMaMK3;

=G DA D =) o), (7.152)
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{7 143), (7.148) Ba (7.152) tenraamanap b, A. Baxumeren To-
Mo 1911—1914 #it, kawnd aTHIraH.

7.11-§. CYIOKJAHK OKUMMHMHT BAPKAPOP HOTEKHUC
WITAPHIAHMA XAPAKATHHHHI AMDDEPEHUMAN
TEHFIAMACHHH B. H. YJAPHOMCKHH YCYJIUIA
HMHTETPAJLAALL

B. K. YapHOoMCcKHIt yCyTH HXTHEPHH IMaKATAry (HpH3MATHK
NIM HOTIPH3IMATHK)" ¥3aHnap YUYH KYATaHWNadH. By yoeyn Y3u-
e wy xoccacH 6unaH 6owka ycynnapian ¢apk Kunaaw,
YMyMHIE X0 yuyH OapKapop HOTEKHC MATApHAaHMa X2paKaT-
whnr avpdepennuan teursaMack [(7.31) TeHraaMara Kapanr)
inchatal mypakkab. Ilynra xapamacoan B. M. YapHomcekuii
ukHMHKHT B3BCCY Hu Kypui yuyn M. BepHyanu TeHrnaMa-
v Kyinal, Gapxapop HOTEKMC MITapMAaHMA XapakaTHM
xncobnan! TeHrnaMackHy HWnad YMKaH. BYHHHT yuyyH V3aH-
MU Y3yHIUTH 6Ffinua yHR GHp Heva (KyIla KHYHK) anoxXHiaa
Ginaxotapra 6yau6 onanpu. byaakiapHUHT Y3yHAUTH KaHua KH-
tHK O¥nca XHcoB-kHTOO uiyYHUANHK TYFPH Ba aHMK OynamM,
IYHKY WYHEAH KRITHHTaHOa Y3aHHHHT TYOH Ba CYB CATXH LIAKJII-
napy (Y1apHUHT RHiaGu Ba TYOMHUHT Fagup-Gynypanrh) 1a-
MUt X0NTa AKMHPOK, GY1agH.

Papa3 kunaitnuk, 6M3ra Gepuarad: KaHaAHHHT ¥3aHM, CYB
cappu ( Ba CYBHUHT 4yKYPAWIH A, ¥ KaRAIHWHI OXHPHAATH
#t —1t KecUM y4IyH onuHraH (7.36-pacMm). AB 3DCCY uu Kypuul
YIIYH Y3YHAUTH ! 6¥/IraH KaHagHy anoxuaa (HHcHaTaH KHYHK)
Oynaknapra 6¥au0 umkamud. byraa xap 6up OYnakHMHT y3yH-
avry [ O¥nraH, axpatiarad S¥naknapuHl anoxHusa kapas umn-
KAMM3 (CYIOKIMK OKUMUHHHE HYHATHUIMIG KapuiK}, ABBaao |
OynaruHM Kapa® unkamus, keitwn [T 6¥narueu, keiinn 11
{ynarvHy Ba XxoKa3o. Macanan, M 6¥narnns Xxucobaawwaa m—m
KECHMJIArM CYBHHMHT 9yKYP/IMTH A HW aHMKJaiimMu3 (Gytna
m + | KeCHMAATH CYBHUHT YyKYPAUTY A, Ba m KecuM GustaH
m +1 KeCHM opanure [, KMitMaTnapi Oepusiran). Xynau wy
i Gunad, KeMa-keT derapasnii Kecumnap [(n—1), (n—2),
e £272), (1— 1)) a2 CyBHUHY YYKYPANKIADHHY AaHWKAAL MYM-
kHH. KeilMH uly KecHMNapAa aHMKAaHTaH YyKypiuKIapHU
ypHura xVAnd yuku6, wy OGananmnukIapaard HYKTATapHH

" V3aH y3yHANTH GVitH4a KeHTaHMEH €K TOPARHLIK MYMKHH,
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Iqﬂh @

Q-

® 3

7.36-pacm. )1
i

1

yu3MK GuraH GHpAAITHPHEG MHKCAK, DA3TA Kepakin OyaraH
AB IBCCY Hu onamn3s.

Mucon yuyn M 6¥nariHu Kapab ynkamus (7.36-pacm), Oy
M ©¥naru m Ba m + 1 K¥Haananr kecumaap 6nnaH yerapanan-
rad, m + | KecuMA] ¥3aH TYOMHWHT 3HT NacTKH HYKTacHiaH
O—0 TakKocnau TeKHCJIHTHHH YrKkazaMHs sa Jl. beprynau teH-
raMac# EpaamMuing m Ba m + 1 xK¥HAQIAHT KecuMaapyan OHp-
Oupy 6MiaH HoFnalb uMKaMus

2 :
0, +h, + °;’—; =h,, + “;?' + Ak, (7.153)

Gy epaa il — xaHan y3aMUHMHY TYOMHW m Kecumaad m + 1
KECHMHTaya Opaaukia nacaiviuu;v, Bav,_ ., — OKHMHHWHL m
Ba m ¥ 1 K¥HAAAAHT KeCHMAap H3acHHUHT MafinoHM Gyfinda
TerMLLM Ypraya TeIAMKAApH; A, — OKUMHHHI m KECHMJAH
T0 m + | Kecumraua 6¥nran ! macodaaa MyKOTHATaH HANop.
fOxopuna (7.2-§ ra Kapaur) MulKamasil HHWady I ferau
TYUIYHYa KHpHTHAraH 3 [(7.14} Ttenrnamal, v Kyiinzaruya:

, 2
ij= 2. (7.154)

By (7.154) tenrnamanan ¢pohganannd, AyxoTUAraH Hanop Ah,
HM kydunaruda €3ui MyMKuH
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Mf = }}"m 1 (7. I 55}

ty epan .?; — ¥3aHHUAT [ y3yHANrY O¥itida ¥ pTayva unmka-
mitn tiadu, (7.155) tedrnamann k¥naa6, (7.153) 1. bep-

HY L TCHIMAMACHHH KYYHPHO 83aMu3

il h ﬂwﬁ: _ .h O‘U;ZHJ il

ey + Ly T 2g - el + 28 +If e (?156)
[N ]

- ’ 2 2
fm(i_ff)+[hm+%)_(hm+l+a;;”}=0‘ (7'57)
{(7.137) TeHraaMadu !, ra nucbaran eucak

2. -3
= plo (7.158)

by eppa 3, Ba 3, |~ OKMMHMHI m Ba m + 1 KeCUMIAPHHHHT

CONHINTHPMA SHEPTHSICH:

2 2
- LL{ Ly _ Uyl .
‘9m - hm + 2; * ‘9.-114'! - hrm-] + 2’;+ *

{; HHHI MHKIODM KYHHAZrH MKKH QOpMyJaHHHI OUPHIAH
HHHUKNAHALM,

3) E} = %ﬁfm + jfm+l )’ (7 ] 59)

o UYKYPIMKIapHra

ara 6¥araH m ea m+| XecuMaap yYyH aHMKNaHraH vkana-
H¥f LI RUUAtH.

6) =2 (7.160)

Gy epna 4, Ba /;, , — OKUMHMHC /i BA A

6y epia T, C, R — OKUMHHHT m Ba m + | KECHUMAAPH YuyH
ypTavya rHApPaBAHK MeMEHTNAp, MacalaH, YpTaua YyKypiauk
YYy¥H

h, + ). (7.161)
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(7.158) Tenrnama BapKapop HOTEKUC WATAPMAAHMA XapaKaTs
HHMHT aCOCHH TeHnamack. By Tenraama B. M. YapHoMmckui TeH=
raaMacu ael atanagu. HONpHU3MAaTHK ¥3dHIapaa OKHMY
HUHP DDCCH Hu Kypuiti yuyn (7.138) Tenrnama ute
paung ycyaumaoa edunaau. bynaa Senryaanrak m K

4
CHMH YYyH Oup Hewa uykypmuxaap A, , A, .., R,
Kabyn Kunub, ynapHudr xap OMpy yuva 7 Ba [, KREMATITaDH
AH pcobnaimus, Hatuxana myHaan qyx,ypnnk h_ u1r TONAY
MU3KM, OyHaa (7.158) TeHraurn Saxapuacun, I pu 3IMATH
¥3annapaa okUMHEHT 33CCY Hu xucobnamt urtepauy
SCH3 TYFrpuaan-TYrpn xaasaima Oaxapnaagy, B. M, Yap-
HOMCKHH YCYMH vHiBepcan yoyn OVnud, y oxopuaa xypca-
THATAHACK, NMPHU3MATHK BAa HOMPU3MATHK Y3aHnapaary Hore-
KHMC WITAPUNaHMa XapaKkataapHu Xucobnauina xKyaa Kynait saj
yeyouii axamuatra sra. bynnan tamkapu B. M. Qapromcexkuit
yeyau G6up-0upy Ouan OOFAOBYM Xap XWA XYHAAAAHT KecuM-
M NPH3IMATHK Ba HOMPU3IMATHK Y3aHAApHUHT ¥TyBun OViak-
NAPUHHM Xpcobraniga k¥nnanuaagu. KyHuaa cyiokKauK oxyimi-
HUHT HOTekHC xapakatiHuHr 229CCYH au B. Y. YapHoMmekuit
yeynu Gunad xucobnaw XM Epaamyu bHaaH Gaxapunagu,
ByHHHT yuyn (7.158) TeHramMaHu KyHHRATH SHEPIETHK 1KaK-
A3 KYYUpno ézamits

27, (7.162)

OvHaan
' ds = 42

i (7.163)

€KW # Ba n + | KeCHMNAapHuHr &, B2 b, YYKYPAMKIApH Opa-

CHAATH Y3¥YHAHUK § Hif aHHKMOBYH TEHTAaMa

3,1~
Spignety = *4-**&,._& , (7.164)
Oy epaa
2 QE
I, =h, +5- 2g Kz s Doy = Py + "’E—J {7.165)

i — V3aH TYOMHMHr HHutaou,
a — Oynaxiapaary yprava HINKanauMil HRuaou:
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=gy, +i,0); (7.166)

o
T _{Q 2 ___Qi
i, ‘(W) -2, (7.167)
Oy
N T
'!f.r: ‘K_’%’ Ifm} HI’E:' (?168)

{hopnaark TeHTAaManap HKKM KECHM OpalMFMAaTH ¥praua
NYRYPAHK EpaaMias edHnagn

h=dih+h,). (7.169)

Horekue xapakaTHi XHCOoONALIA MINCHYAM HATHXKA OAKILL YYYH
WAPNASTFAN ¥3aHHMHT Y3YHMAMTH BViinva naoxn Dopmnua Ke-
CuMiap COHUHU KYMpoK, Talludnaw 3apyp. Y Xoaaa 229CCY
VIVHAWIH 1y Kadyl KMAWHraH KecuMnap OpanMKgapH y3yH-
HOFHHUHT WHFWHAWCHIA TEHT

Laseey = S t S ot St + - . (1.170)

B. 1. Yapuomckuit yeynuaa 33CCY kypHUI XHCo0-KUTOBHUHT
NATOCHHM KAMAHTHPAAH, YYHKY XaKUKHH Y3aHHKHT HIKARA-
HHMI HALIAGH YpHHra YHMHT HKKM KECHM OpPATMFHAArH VpTa-
Ha MHKAOPH Kabyn KMITHHIaH.

a. CYIOKAUK OKUMUHUNHZ BAPKGPOP HOMEKUC UISADHAGHMA Xapa-
KamuHuHE HOPMAA YYKYpaueunu Kia ycyauoda xucobaauw Ha-
MYHACU

7.1-macana. [apéna ruapoyses MHWIOOTH Aolivixananras.
Gynra GeToHAaH Ba TPYATAAH WIUTAHFAH TYFOH Kupann. Hap-
éra Kypuirad ywidy TVroH TabCHpHIa 10KopH Obedraa cys kiTa-
punagu. CyBHUHT K¥TapUAHUIM HATHXACHEA KMPFOKIAp CYBra
kymmnaau. 11y Kuprokaap aapéHHHT Xap Xva XolUapuiaa KaH-
Aal papaxaja KyMUAraHuHH Gunui yuyH AB D2CCY uu 1y-
3uUL Kepak. YHIau Taitkapi AB 33CCY uunr aapénaru {loxopn
Opedaarn) y3yHAUTH GVANYa OKUMHHET YYKYPAMKIADHHHU
onmvl Kepak. JapEHnar ¥3aHH maiinaa KyMhapoaH TAWIKHI
TONrAH B2 ¥ TAXMHHAH Tpaneueupan wuarnaa 6yaud, tvou-
HyHr Hinuabu § = 0,00020; ¥3axd TYOHHHHT Kenrnury b = B — 2mh;
¥3aHsarH CyB CaTXHHMHT KeHtuTn B =200 M. AB35CCY oxu-
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PHIATH CYBHUHE YYKYDAHTH kow =95 M (TYFOHHHHT ONAHAAMN
CYBHMHT YYKYPAMTH A ). Mapénaru CyBHUHT cap(bu
0=2000 m*/c. :
Euw, 1, MacanaHy edMur yayH MawIyMOTROMANAH doitaa
JaHH6: a) Y3aHHUHT Fagup-OyAYPAWTHHH HGOIANOBYH KO
3G OUUMEHTHHN aHUKAAIIMU3, Y Maiaa KyM yayd 7 = 10,0275}
6) ¥3aH EH neBOPUHKHT HUILAG KO3(hduUMeHTH m = 3,0 (rpyHT
— Mailaa KyM YYYH)RapHH 0TaMu3.
2. Kepaxutu cyB capdy moaym K

KEPaK

Genrw omp

HW aHHKTaliMu3

K, =141421,40 m’/c.

-2 __2000
KepaK J; m

3. CyBHMHT OUp Heya yyKypaHKIapi 7 Hu Kabyh K,ﬂ.l'laMH31
Ba LY acOCAA HOPMAJ YYKYPAHUK A, HM aHHKIaiiMH3. Macana
NTICpalliA YCYMHOa SUMAALH.

4, Xap 6up Kabyn KUIHHFAH b UYKYPAUKAAD YYYH OKMM-
HHHI TCTHULIH THOPABIHK 3MeMCHTIapHHH b, , C, ¥, R Ba-
GolukanapHu xucobnaiimuz, Oxupuaa cys capdu moaynu KHH
Kyfugaru dopMyna épgamuaa XucobnafMus

K = wCJR,
Ba YHH K

epn OWIAH TAKKOCTAHMHS. Arap K=K, 6yrcama-
CANaHUHT €YHMM ONUHraH O¥naam. ¥ xonaa b= h, 6ynaam.
Xucob-kKMTOOHH Xaaean uiakauaa omub Gopamuz (7.2-xag-
BANra KAapanr).

72-madaan

Tap- Tk _3’
™mé | A 5 C, | K=wCJR, | K =",
co- | M bM|w M| LM | AM MOSe Me /e §

HH

1,0 | 162,5] 165,5 [ 162,82 0,98 1 36,200] 5933,13
2,0 [162,5] 337,0 175,15 1,924 | 41,870 1957406
3,0]162,5]| 514,5 | 181,47 2,835 [ 45,520 3943703
4,0 { 162,5| 698.0 | 187,79 3,717 [ 48,259 64941,30
501162,5] 887,51 194,12 4,572 | 50,462 95760,10
6,0 | 162,5] 1083,01200,45] 5,404 { 52,313| 131689,23 | 141421,40
6.5 | 162,5| 1183,0(203,60| 5,810 53,138 151526,66
7,0 | 162,5]1284,5(206,77| 6,212 [ 53,210 17259590
8,01 162.5]1492,01213,091 7,001} 53,319 218393,43
10,0] 162,5]| 1925,0/1225,74] 8,527 | 57,720 324465,65

E\omuc\m#um.—n
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G an

M

s L L____/{/
oL/

2,0 n/

2.0

Kot

10 3.a

Ky=r 4716

7.37-pacm.

MabayMxH, Xucob-kuto6 acocuaa Xap AonM K=K ke-
B 4ngaBepMaidan, SYHHHT yuyH 7.2- XamBajira acocaH
A =fth) rpadnurnun TysamMuz (7.37-pacm). By rpadmnkka
A'mw 141421,40 xuitmMaTHHy Kyinub, K =f(h) 3rpu 9YM3UFU
OHAAH y4pallTal XKoHAAaH OpavuHaTara ropH3orTan yTKasus,
Kepakiin h, HH AaHMKAAMM3, A, = 6,26 M.

5. Hly OKHMHHHI‘ HOpMan qYKy])HHFHHH AHKKJIAraHIaH Ke-
itMH A, = 6,26 M YHra2 TErMuUIM [MAPABIMK JJEMEHTJIapHH

XMcoBNaliMH3
@y = (b+mhy )iy = (162,5+3-6,26)6,26 = 1132,7 m%

%o = b+ 2R N1+ m? =162,542 ‘6,25v"i +32 =202,0 M,

Ry =2 = U327 = 5,606 w;

X0
C, = _i_ R(: 3n ﬁ_ﬂé?ﬁs 606000275 =52,73 wmos/c;

= CyofiR, = 52,73 J0,0002 -5,606 =1,766 m/c;
Q = ayv, =1132,7-1,766 = 2000,0 M*/c.

BHAN WY 0OKOPHAATH Macananu XM épaammaa evamns
Ba K¥4 yeyiH OMiaH TakKOCHaHMM3.
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7.12- §. OYHMK V3AHAAPJA OKMMHUHI HOTEKMC
HIFAPUJAHMA XAPAKATHHH B. H. YHAPHOMCKHMH YCYJIMIA -
BXM EPAAMUAA XMCOBIAALI

1. OKaMnuuT HopMan wyKypaurd i, un DX M épnam nad
XHcobGaam.

7.2-macana. BYHHHAT y4YH OKOPHAA K3 YCYNUAZ ULLTAHY
ran 7.1-6anoMpary Macanand Gepunrad TMAPARIHK XapaKTed
pUCTHKanapHaaH dboiinanaHaMus,

Fuiw. Bapkapop TeKHC WIFApHAAHMA XAPAKATHHHT HO
MAN YYKypauraHu XM épnamuaa xpcobaaul yuyH xMcob«
Nalil ANropHTMH, GA0K-CXeMacH Ba XHcoGnall 2acTypHHH Ty-
3N Kepak., Yaap KyHuaa xentupuarat (7.38- pacm).

A. Macanany DXM pa xucoGnam aaropuTMHu
1. Kepaknu cyB capdpu MoaAyIH aHUKAAHAIN

o
Kxepal( = '\J_,';

2. Kerma-KeT OMp Heua CYB YYKYPARKRApH A HU KaGyn
KMAAMH3, TOKH XHCOONaHIaH Ba Kepaknu (kabya KWIHHTaH)
cyB capdu Moavanapu OMp-OMpura TeHr 6VamMaryyya, suHi

K=K

Kepak’

3. Xap Gup kabyn KWIHHTAH CYB YYKYDJIMKIAPH Y4yH b, 0,
1. R, v, K, ( Ba OOLIKA THAPABIHK 3MEMEHTAAD XHCOOIAHAIH,

4. Arap | K., - K| <¢ (6y epna € — narapurnan Taiu-

JIEHraH AHUKTHK COHN) TeHICHANMK LLHAPTH MABKYANAHCA, ¥ X002
MACANAHKHT e4HMH OTHHaAU. Bopau-io, Wy TEHICHITHK 1LAPTH
Gaxapunmaca, yHAaH xonma i HUHT GOWIKA SHTH KHHMATHHH
KAGym KUAUG, 1y XucoSaaln aTFOpHTMHHEHMHT 2-0aHOHAaH Oowl-
na6 takpopaH xucobaaimus, Byngaft xucoOHH TO Wy

| Keepax — K | <& TeHremumuk mwaptv 6axapuamarynda XM na
KaitapasepaMu3. EUyraait KUmnd oKUMHUHT SapKapop TEKHC W-
rapHIaHMa XapakaTHHHHE HOPMAan 4YKYPIHTHHHA aHUKIAMMU3.

5. OKHMHMHI §apKapop TeKHC HATapUNaHMAa XapaKaTHHHHT
HOPMAaJ YYKYPJIUMMHH AHUKIarauAaHd KeiluH Iy acocia Gapk-
apop TEKNC MATAPHIAHMA XaPaKaTra TerHlAy 6owWKa rTHapaB-
JMK 30eMEHTAAPHHM, MacanaH w, X, R, C, v, Q napHu
xucobaaiiMu3.

B. Macanam DXM pa xncobaams Gnok-cxemacn (7.38- pacm)
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{2005 + 270
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+ 294}V
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J

= &

Sy -Meneiuanod
PIPHIAACGTAH

7.38- pacm.
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B. Macanaun 3XMaa xucobnam sactypu”

Jactyp acocuaa tanaf KHRMHTAH MAAPABIHK JeMCHTIAp
HHUHT KHAMATAIPH MALINHATA KAPUTUIAAW B2 MAUIMHA «XUCOfy
ra» Gopunanu. MauinHa pactyp 6Vitua Tanad KHAMHIaH 3716
MEHTJIApHHHT KMHMAThapuHHe YHKapHO Gepanu,

Macanay, oKopuaa Kjilunrad Macana yayH KyHuaarniap
HH Onamus:

Kxcpuk= 141421,35 m°/c; h, = 6,249077 m; v = 1,7657505 m/c;,

K=141421,32 M’/c; o, = 1133,12 M3; Q = 2000 m’/c.

2. OunK ¥3auAapaa OKMMHHET GapKapop HOTCKMC WITAPH
namma xapaxarhumyr D3CCY un B. H. YapHoMckuil yeyn
3XM épnamuna xucoduam.

7.3-macana. Macananu B. M. YaproMckuil ycyauna evap
3KAHMH3, YHHHT xHcobnall GopMynacu TYFpUCHAA O3TMHA Ty=
uryHya 6epHo yruiu zapyp. B. H. YapHomckuit yeynu loKopus
alNTUArAHRIEK, YHUBEpcan ycyn 631ub y HonpHuaMaTHK ¥3aH-
JIAPIATH HOTEKMC MArapHIanMa XapakaTHUHT AnddepeHUHanR
TEHINAMACAHH JHEPreTHK LIaKAaa eyud, ukkurta uxTHépuit
KeCHM OpanMFH YYYH TeHTIaManu onrad. Macasan 1—1 sa 2—2
KECHMJIAp Ba ynapra TeTHLUM A, Ba A, YYKYPAHKAApH YIYH

-2 ST

l'-l'f

6y epaa 3, Ba B, — okMMHHHT 1~1 Ba 2—2 KYHIATAHT KECHM- '
NapHAary CYBHMHT TEFHLINA A, Ba /1, YYKYPIKKIAPH YYH CO-'
JHIITAPMA SHEPIHATAPH:

2 2
= &Q_ . = E._Q_ M
3, ak,+2¢g,w[2,5)2 h2+23w§’
if — ¥zanHdHr 1—1 Ba 2—2 KecHMIAPH OpacUAard ypraua uui-
KallaRuil Huadu

T KMTOOHMHI XaXMH ueKnaHTanu cababnu 6y epma pactyp Ba XMcob-
naw GOpMYAANAPHHM KeATHPUIN HMKOHWATA Bimdan.
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it A — cyB capdu Moaynu; W — teanuk Moayau; Q — cye
v .

L. a. Cyroxaurune 6aprapop ROMeKuc uIeapuaarma xapa-
wemnune 33CCYru 7. 1-macasada Gepuseanaaped acocan Kya
yevtida xucotaam
o0’

2g HH xHCODNMaAHMHU3

i. ¥arapmac con

aQ? _ 1120007 _
STRRERTYS) = 220000.

2. OXupry KYHAARAHE KECHM YUYYH (TYFOH ONIMAArd) aco-
vHIL rMAPABANK AEMEHTAAD Ba YIAPHUAT KHUAMaTiapu
(f =h_ =950 M) Kyllngaryua xucoGnananu:

FRYITS fearH

OKHM KYHARNAHT KECHMHHHHT MaldZoOHH
W™ (b +mh_ Yh ={162,5+3-95)95=42512,5w*;

oXHp oxHp’ | oxup

Yt TYOMHWHT KEHTAUTH
bmp=B —2mh,=200—2-3 6,249 = 162,5 m;
N¥IINAHTAH NEPHUMETPHHMHIL Y3YHIIHIH

Xown = Oonp + 2o V1 + 17 = 162,5+2-6,24941 +3% =763,33 m;

| W/IPABAHK paauyc
Woxvp _ 42512-
R = T =B =550 m

3. OxXMprH KYHIaNaHT KechM YuyH (TYFOH onpwAaru) co-
NHITHPMA SHEPrHsIHH AHHKAaAMH3

Dy = Poxap + =950+ 220000 2 7 =95,00032 .

‘-“oxup l »

4. 32CCY un anuxnali Ba YHW KyPWili y9yH KeliHar nx-
tHEpUIT K¥HAANMaHr KecHMiapaa HXTHEPHH YyKypIHKiapHH
Ka6yn kunaMus ea B. M. YapHOMCKMI yeyaHIoa iy OXHpru
(FYFOH ONAMAAri) KYHAAAAHT KeCHMAaH TO Kabyl KUAWHraH
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KVHOANAHI KeCUMraya OPANIMK Y3VHIMIHHH anHKaaiiMus, By
epaa kom HH h 2e6 kabya kunub, BouIKa K¥YHAATAHT KECUM-
A3PEA OKHM qywpnnmapuﬂu MacanaH k,, #,, ... Ba XOKa30-
JIAPHMHT KMiiMaTAapuHuy Gepud Sopub, Termilinn opatukiap-
HUHT y3yHaukaapuau B, H. YapuoMcknit hopmynacu épaamu-
pa xucobmaiimus, D9CCUYHUAr GouaHuiun KYHAANAHT KeCH-
MHAATH CYBHHMHI YyKYpnury h, ra axuH OYaniuM kepak, Ma-
canan h, =h + 0,01 m; At o = == 95 M. Bysnan 6yéd A

denrn Goun

Ba h ?ﬁecumnap} opa.nnmnam UYKYPAKWKRapHH Sepud Ho-

[EETY

pHO, yrapra TerMuLTH OPaNINKAAPHHUHT Y3YHAHKTAPHHU AHUK-
nafiMui. Macanan,

h,=75M; =10 M,

hy =55 M; h=8M

by = 35 m; hy= 6,3 M;

h,=15wM; hy=h,+ 0,00 M Ba xoKa30.

5. IOxopuaaru K¥pcaTMAraH CYBHHHT YYKYPAMKIAPH YUYH
ACOCHI THAPABINMK 3NIEMEHTAAPHM XHco6aal UMKAMKI, XHCOG-
KUTOO HATUXATAPUHA 7.3-xaasaira TyiLHpaMus.

6. Oxupru Ba 2—2 KVHAANAHT KecUMIap Oopanurn (yrapra
Kapalintu kom Ba A, YYKYPAUKNAP) Y4yH YpTaya HUKANAHHLI
HUWA0N KyHuaaru cbopmynanaﬂ AHUKJIaHALH

= i .
I = 2(%1“9 +JJr2 %

6y epna
i = .Q.-z.. = Qz M
-’E)xnp X y+3
[(boxup“‘mhnxup)knxup ”Ro :|
P2 0
H K—f 2

+0.5
I(b2 e "Lv_nlhz 4+

7. Oxupry Ba yHAAH KeHHHTH KECHMIAD OPANTHFUHHHTL Y3yH-
AUTH Kyfinaaryya aHugAaHagu

S = ‘92 _goxup
OXHp+2 i— ;- ‘

S

366

www.ziyouz.com kutubxonasi



000VL1'0 | Z000'0) €1zkibl | £S8¥TT | 1£4°T5 | oocze'e | 19 | 10°z0g | $°Z9% | 99°TENT [e'o=y="" | ¢
0O00OT'D | ZODD'D | SO0PBIT | 9LZE9PY | 61E°CS | L0008 | 0L | O1°CIT | 8791 | pO'T6M |0'8="Y 9
0TE200°0 (T000°0 | 1°999¢79 | £€¥'91T | 9£7'79 JOIETOS [60°TT | fe'¢st | s'eot | 8s'zlie |os1="" g
095700°¢ | 70000} S 059pEs | 6¥5°25E | £66°TL | 5T000°5E | 6£7FZ | 98°€8E [ S°T9L | 697956 [0'se="y b
1690000 [ T000°0 | £'CE666E8 | 94L769% | 10484 |69000°6S | 0T'SE | S€'0TS | ST9F 108°71081 |0'ss="y £
$92000'0 | Z0000 { 0°97H69Z9! | 098°65S | 098°78 | 9TO0O'SL | $9°Sk | ¥89E9 | S'T9I [ 16°T906T [0'SL="¥ 4
p21000'0 | zo000 | o'v8esbrir | 0s57sHo | 00598 | c1000'c6 | 69°Ss | 0€'9s | Szl |osctser lose="u=""y| i

» g, HHOD
| ! ofwty | oy |l d| wie fwy | WX | wg | woe Wy o

c ~dej}

T el e

367

www.ziyouz.com kutubxonasi



8. Xyaau wyHuAraex, 6- pa 7- GaHANapHAA KYpcaTHITaH
AeK, KEFHHrA Kecumaapapo Gymaknap yyyH ¥praua HiuKas

HHKLL HUWAOAaPH ffn Ba YAAPBUHAT OPUTHKAADHHURT YIYHIR
napu S, S o, S HU XHCOOnaMu3. XHCOG-KUT

=3 ArGown

HaTHXANAPUHH 7.4-XKATBAIra TYUHPAMH3.

0. Oxumnyune 6apKapop HOMeEKUC UALAPDUAGHMA XapaKanmiHy
B. H. Hapromexuit yeyauda XM épdamuda xucobaam ramynac

7.4-macana. By epaa Macanauu eyuiiiaa GepuaradnapHh 7.1«
MacananaH onaMus. '
Y3aHHMHT Y3YHANTH GYiAM4a CYBHUHT 9yKYPAMIUHM Y3ras
pHill Kanamu -

Ak = (h}xnp - hﬁom.u)k_l_ »
Kauan

Oy epaa kwm= 1, 2, 3, ...h — ¥3aHHUHT y3yHAUTH GYiinual
YHUHT GYHHTaH GYnaknapHHMHT conn; h, —— 33CCY Gout-
JAHMLIKMAArY CYBHUHT YYKYPAMTH. YHM Kxyfinaarmua KaGyn
KMJTHIL MYMKUH"?

B = 1y T 0,01 M, i

!

YYHKH A, X€4 KA4OH h, ra TeHr 6ynmaiiny, ammo yHra (N—N |
YKIHFHIa) AKHHIAUIKG YeKCcH3ra KeraBepadu, LUYHMHT YUyH
N=N ynanen IDCCYHNHT aCHMITOTACH JeHuIagy.

Okopuaart macanarnu DX M épaaMuaa edHLI YIYH XHCOO-
Jlalw anropuTMy, OnoK-cxeMa Ba XxMcoOnaui JacTypuHA Ty3a-
MHA3 (7.39- pacMm). ’

A. Macanann 3XMaa xucofaam anropurvs

1. HuTerpamnain xkanamMu xucobnananm

Ah = (hmmp _’komn)mln:-

1 BapKapop HOTEKHC HATADHIAHMA XapakaTHWHF D3CCY KalicH 3oHada
(a. b €kn ¢ 30HaA3) xoitnalvilkra Kapad A, Ba A CYB YVKYPIRICTApH
TaitHumanaan, Macanan, 7.4 macanaza g, takin y\{yumwm TYFOH onanaa (y,
Reoa B¥MAIM), A 3ca N—N qusnrura (f, RyKypRHKKa) AKHHTALITaH xoHNa
ONUHanu, ﬂbl{nﬂ?xm“m =h,+0,01 m

£13:3
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i

2. OXnpHAAR «KelnHIH»" ") KeCHMIApAArH YyKypAuKaap
Huparnua xucobdnananu
h} = hnxup + Ah’
Oynaa j=1, 2, 3, ... n — ¥3ad y3yHnaru Oyiiuya Kecumiap
HHHT COHH.
3. Fixkun uxTHEpHIA KecuMIap opacnﬂaru Gynamapna cy
HHHI pTava 4yKypaur, macaiad, h,, Ba h; hsah,

-l’ j‘l
hj_ B4 X0KA30
-1 _
h= 3 (hoxup h)
KN
h=h -1ah

4. Kecumnapﬂam CONHUWITHPMA 3HEPTHAHH aHHKJlaI.U

N 1333 3333 3 , Ba B 3 BaE)

_2’

Ba XOKa30 1
o 1 ag? .
— = -+ ;
oxup hoxnp 28 wﬁxnp hl»mp 2§(bnmphomp + m”gxup )2
: 2
9j=kj+—a02l=hf+-——~—ag >
g o 28(8yh, +mit)

5. Kecumnapapo 6¥nakmapaard ypraya MILKQMaHHIIT HHLEA -
OHHK xHCoOMal

2
2
E’ . =|: ? :l = L 703 =
oed Woxnpe/ FJR‘”“‘P*»" w ""l: bl +mh?
R FYOT N P —

bh +mh? bh +mh?

_ +05 12
Q[ n :I .[b+2h~_h+m2:r
oxup + f ONH =+ f

™ T{rpUPOFH OAOHHIM KECHM, YYHKW 6y epra 6u3 IDCCY uu xucob-
nalnga Ba KYPHILDA OKHMIA ¥aptuu onKd GopaMus.
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ov eputa y — H. H. [laenoecknit dopmynacuaary aapaxa kypean-
wH'H, YHH Kylinaarn opMyna épraMuia aHUKIALL MYMKHII

y =2,5Jn ~0,13 -0 75vR(r - 0,10)

¢KH Y3aHNATH CYBHUHE SYKYPAWIHUra Xapad KHCKApTHpWIran
thopmyaanan doiiaanatuis MyMKUH

R<0,10 6ynranma ¥ 0 1,7Vn 6ynamn;
0,10 < R< 1,0 6yaranma y 0 1,5Jn 6ynanu;
1,0 < Roynranna y U 1,3Jn 6ynamm.

hyiinan Tawkapyt . B, Xenesuaxos dpopmynachaan xam dboii-
HLLVHULE MYMKWUH]

y—-l-;—RIgi[ "% (1,0 - igﬁ)}r

it a00-en] bt e

6. Kecumaap ¥pTacHIarH opaTnKJIaApHUHT Y3YHAHKIapH B.
. YapHoMmckuii popMynacH épaaMuna aHHKIAaHATH

ONHP

3,-3
OXAp+/S = !_m.
7. OKMMHUHI HOTEKHC MITApHJIAHMA XapakaTHHUHT 33CCY
YMYMHI Y3YHANUIH KyiHHAardya aHMKJIaHagH

L:-)accq = Soxnpa_; +SJ,| +S +2 +. +S +"'Sk’

8. «KeliuHry» YyKypauKaap Kyiunaruya xucobiaHanm

h_ = h + Ak

s —-h +Ah

9. h, YyKypIUKHY A MYKYPAHTH O1UIaH TaKKOCIalMK3. Arap
h < h 6yaca, y xonna "3-GaHazaH HouUas XucolGny aua na-

o
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BOM STTHpPaMH3. Arap
Hoowy = h; B¥nca, mMacana
eyunaraH XucobiaaHaiM.
Hatnxana 92CCY un
yu3HG, YHH KAaHCH 30HA-.
Ja Ba Kanhaii 11axJy 3KaH-
AUTHHR aHmKaatiMis, Xi-
C00-KMTOO HaTHXLIAaPUHHA
7.5 Xanpanra TyLIMpaMu3,

B. Macanaun XM na
XHcoOnam 0uoK-cxeMacH
(7.39-pacm)

B. Macanaun XM na
xMcoGaam nactypu. Ma-
canand XM ga xucol-
Ayl AacTypu DX Mra K-
PHTHAAAN, YHIA MalIHHA
OepHATaHNAPHUHT MHK-
AOprapHHA Tanal Kuaagi.
MawnHa {(aucnneiaa)
Tanal KMIraH MUKACPAapP
KHAMATAADHEH KETMa-KeT
6epub Copunagn; MalIH-
Ha Gapua Gepnaran Kmii-
MAaTAapHH OAFaHAAH Keii-
MH, ¥ xHcobra o6opuna-
1. Hatnxkana 3XM nac-
Typ O¥itnya Tanad KATHH-
FaH XucoG-KHTOOAapHY
Qaxapaayu Ba YIapHUHT
HATHXATAPUHY YUKapuld
Gepanu; ynapaaH: h!. -
¥3aH y3yHAMH GYTivva Xap
GHp KecHMaap YUYH CYB-
HHHT YYKYPJAUKIApH; 5 —
KecHMNap opanurFHaary
GYAaKmapHUHT Y3yHAHK-
napy; L — BBCCYuuHr
{TYFoHZaH Gowinad) ymy-
MHH Y3YHIWIH.
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2XMaas onMHIaH HaTHKARAPTA acocaH OKMMHHWHT 6apka-
POp HOTEKHC WATApUIAHMA XapakaTuHuHr IDCCYHM Kypa-
mu3 (7.40-pacm) Ba YHUHT WAKAHHH aHHKAAHMH3, KYPHHHO
Typubankn A = 6,259077 m, 6y A, = 6,249077 m ra xyma
sIKHH. 93CCY ymymuii yayaauru L - 104 =49,033390 10 M. by
epaa D0CCY g, wakauaary 5rpu K¥Tapuima,

fudpasauKadan amMatuii MAQuiFYAom YmMKazuut YHyH Mamepu-
annap. Ouur Y3GHAAPOQ CYIOKAUK OKUMUHURE BaAPKapop HOMeKUc
HAZAPUAGHMA XAPAKAMURUHE 3PKUH 32U CY8 CAMXU YU3IUFU
I3CCYH wu DXM épdamuda xucobaaty.

7.5-macana. Tpanenerdan WAKIAArH KaKan YUYH OKMM
KYHAARAHT KECHMUHHHT COMMIUTHPMA IHEPTUACHHHKHT Tpa-
durunn Kypuwt kepak. by Kyiiuaa Gepuarannapra acocaH
Baxapunaau: cys cappu @ =135,0 M’/c; Kanaa TYBHHHHT
KEHIAHIN b = 8,2 M; YHHHT éH ACBOPHHHHT HHILA0 K03 -
puuneHt n = 1,5. OKUMHUHI KPHTHK YYKYPAUIH A, HH
aHHKAAHT. MacanaHH UTepaluMsa yCYIHAQ eYaMH3.

Ly, 1. CYBHRHT KaTOp YYKYPAHKAAPHHYN Kabyn KWTaMu3.
Macanan, £, = 1,0 m Ba A, ra TEPRULIKM OKAMHWHF Gapya Tua-
PAENHK INEMEHTIAPDHHH XHCOGNAHMHU3:

o, = (b+ mh)h = (8,2+1,5-1L,0L,0 =9,7 v

Ul _6|-=-§,—7_=3’61 M/(_‘,’
2 2
o _ 113612 _
2 =~ Be - 03Mm

Haruxana
CﬂJz
I=h +7é~= LO+0,73=1,73 m.

IyHsmakt kuau6, GowkKa 6Mp Heda s AapHu Kabyn KMAHG,
D HH xpcobnaiiMu3a. XHcob-KuTob HaTiKanapyuu 7.6-xkaaBai-
Fa TYLLLHDAMMK3.
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To-madeaa

M
I .50 4,47 7,830 3434 3,934
2 0.75 7.00 5,000 1.400 2,150
3 1.00 9.1 3,610 0,730 t,730
4 1.235 T12,60 2,780 0.432 1,682
5 .50 15,68 2,233 - 0,279 1,779
6 2,00 22,40 1,562 0,187 2,137
7 2,50 29 90 1,170 0,077 2,517
8 3,00 38,10 0,920 0,047 3,047
9 4,60 56,80 0,616 6,021 4,021

7.6- xappanaaru Gepuaranaapra acocan 3= jf(h) rpacdburnuau
Kypamus (7.41-pacm).

7.41- pacmiaH K¥pHHMG TypUOANKN, OKMM KYHIANAHT Ke-
CAMH COAMLITHPMA ZHEPTHAHHUHT IHT KHYHMK KHAMATH
3 . = 1,68 ra Tenr skaH, 3 =f(h) rpadpukaa 3 ra TYFPYU Ke-
Nlagnrad 9yKypiaHK KPUTHK YyKYPIAHK O¥namu, y o, = 1,15 M.
MIyHu atitnd yTun kepakku, 6y veyana 7.41- pacwlam rpa-
bukpan J . HYKTACMHM Ba yHra TETHLUIM KPUTHK YYKYp-
JIHK h HPI amlk. ONKHLI KHHH . KpHTHK YyKYpPIHKHY aHUK

OJIH LU y'-lyﬂ GowKaya rpaduk £ &= S () oM Ty3nw kepak (7.5-
h T o
3 //

2 /.
A= 1.15 = - — — /
TN

H 3
2 )23 4 J

Jppin = 168

7.41- pacm.
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& nmarn 7.15-pacmra Kapaur). by rpadmk %3 = f(h) HY Ty3nul
YUYH XHCOO-KNTOO Kaasas yeyauna onub dopwnaan (7.7-xaf-

Wi},
J7-madean

lap- 2
™mo M b, M B M w, Ml 0_3, M ﬁ, M
IV 2 &

1 1,00 8,20 11.20 9.70 82,00 137.20

2 1,25 8.20 11,95 12,60 167,00 137,20

3 1,18 8,20 11,74 i1,77 139,00 137,20

4 1,175 8.20 11,73 11.71 137,20 137,20

7.7-xanBanra GUHoaH “’—; = f(h) rpadmrvHu Ky¥pamns (7.42-
pacM) Ba Oy rpaduK EPIAMALA KPHTHK YYKYPAMK A, HU aHUK-

b 4/

poibh P

1,0

a8
/

|
|
[
|
|
}
0,6 L
|
}
!
|
I
]
[
!

0.4

8,2

0 80 10,

168 200
o(&’z/g

7.42- pacm.
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aQ? .
AaW yIyH == HHHT KHHMaTHHH xucodnab, yHu rpadpukka
KVHHG, YHAAH KPUTHK %YKYPAHKHK Tonamus. by }KapaéH KyWi-

unaryya daxapunanau. bByHWHr yuyH 7.42-pacmioary L = f(h)

=137.2 Kuitmaru-

2
TPAaUIHHUHT FOPUIOHTAN VKU GVitua a?
HM KYAuO, rpaduraarn 3rpu YHIHK OPKATH OpAHHATA ¥KUAAH
KPHTHK 9yKYpAHK A, = 1,175 M KMAMATHHKH 2HUKJaAMHU3.
MabayMkH, ¥30HRa cyBHHHr 4yKYPJIHIH ¢akat 2 = h Gyaranna

3 2
(QBT) " = (_c:g_) TeHTTHK daxapuiaau.

H . kp

7.6-macana. ¥3anna Kyiinaa Gepunrannapra acocaH Gapka-
POpP HOTEKHC MATAPHIAHMA XapakaTHUHT D23CCY HH KypHHT.
0 =40,0 m'/c; xanan Tpaneuenaan WAKMA; YHHHT TMApPAaB-
NRK anemeHTaapu: b= 10,0 m; m=1,5; i =0,0003; n = 0,025,
Kanaira Kypuirae TYFOH HHIIOOT TALCHPHAA YHHHT OKOpH
Orechuna CyBHUHT 4ykypaurd 2 =4,0 m ra kyrapunaon, Ka-
HAJIHHMHI Y3YHAWIY O¥iiua 3rpH K¥TapwiMaHKu xMcobnaw Ba
KypHll Tanal KMIKHALM.

Eutnu. 1. Kepaknn cye capdn MOAYAMHW aHUKIAHMU3

=2 00 _ m'/c.
Kiepax T 2320 M’/
by epaa mMacana utepalMs ycyauzia euwtagd. byHHHT yuyH cyB
YYKYPAUKIAPHHHUHT KATOp KMiimaTnapuHd Kabya kuaHO 6o-
paMmu3, Macanan A =1, 2, 3, 4 M Ba xokazo. Ly uwykypmuxaap
yuyd Gapua ruapaBaHK 31eMeHTAapHH XHucobnaiimmns, Cys cap-

b1 MOYAH KHitMaTHHH K = o C R, bopMyna EpaaMnaa aHuK-

nafMu3 Ba yHn K epak Gunan TakkocraiimMus, arap K = K,
o¥nca, y xonua wy K ra TerMuim OKHMHHHT HOPMAan YyKyp-
avry A, 6¥n1anM, AbHH MAcana eyMMU TOMWATaH XucobnaHa-
AN.

XHcoO-KHTOOHH Xaapan ycyauaa oand Gopamua (7.8-xaa-

BA/IrA KAPaHT}.
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78 wmadean

Tap- — KK@ o
TH% CAM | o M M| RAM C‘/E’ ¥ -—N:!"‘/C(;JE =§
COHM M/ i
M/c
| 1,00 11,50 | 13.60| 0,845 3,430 408,4
2 200 | 26,00 {1720 1,510 53.64 1395.0
3 300 | 43,530 | 20,806 | 2,090 | 67,02 2908.0 23200
4 3,50 | 5340 | 2270 2,360 72,77 3890.0
5 400 | 64,00 | 2440 2.020 77.90 4980,0
o 266 | 37.20  19.60] 1,900 63,00 23600
7 2,65 37.00 | 19.55] 1,390 62,76 23400 23200
8 3,325 1 49,80 | 21,97 2,260 | 70,76 35200
7.8-kanganian kypuuud typubamkn K, = 2320 ra sur

HKMHH 2340, aMM0O TeHr aMac. YHWHT Y4yH

-
}inl-mﬂr AHUKPOK,

KHHMaTHUHU TonWW Makcaguaa 7.8-xansanra acocan K =f(h)
rpapurunn Kypamus (7.43-pacm) Ba yraaH ¢oinaranud

h

;

40

339

e

4.0

hy= 2654 ]

2,5

2,0

¥

15

10 J
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OKHMHHHT HOPMAJl YYKYDIUIHHKHT AHHK KHHMaTHHU TONA-
Miu3. [paduxka K HHHT KWAMaTHHK KYAND, yHaars 3rpu
YU3UK OpKanK /1, HH op,r;mﬂaTa YKuaak onamus: A, = 2,65 M,
T XU Y] SHRH wy A, HOpMan 4YyKypPAHK opxd.nu Ka-
HAJIRHHI BOLIKA FM}lpaBﬂHK napaMeTpapHHH aHHKNAHMHU3,
KaHanmarn oKHMHHHE ¥pTaya 4yKypauTH

h= bl + ) = $(2,65+4,0) = 3,325 u;

HHCOMH KeHFMTHK

bl

4

V3aHHMHT THAPABAUK kKYpcatkuan x =3,75. DHAM & ra Ternmi-
AU GOWKA FHAPABAMK MEMEHTNAPHU XHCcoBnal YyHKaMH3:
R =226 M; & =49,8 Mm%
% =21,97 m; CJR = 70,76 m/c;

c % = 47,12 M*¥/c;

B=(b+2mh)=10+2.1,5-3,325=19,97 m;

Y Xonaa

Qu‘C'_

1.1-0,0003-47.12 19,97 = 0,067.

B_
T 981 21,97

j=

b. A. Baxmetesuunr (7.143) Tenrnamacupan, A, = 3.5 M,
h,=3,0 M Ba h,= 2,66 M yuyH, Oy kecnmnap opaauru / HH
XHcoOnanMu3s:

1= 2L, - -0 - Do) -om)]}.

X HcoO-KMTOOHH XKaaean yCymuaa oand Sopamus (7.9-xansan).
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7.9-wadeaa

Lapiué
':l(l“'“‘I fom | ohowM n, n, ony) | e im 1‘0"‘”’ M

I 4.0 3.5 1,509 [ 1.320 | 0,130 | 0,202 | 2260 | 2304
2 4.0 3.0 1,509 | 1,832 ) 0,130 | 0,381 { 3405 | 5550
3 4.0 2,66 | 1,509 1,005 | 0,130 | 0,218 } 13400 | 14070

7.44-pacm.

7.9-xanBanga GepHaraHaapra acoOCaH 3IPH KYTapHAMaHH Kypa-
mMu3 (7.44-pacM) Ba DDCCY waknuuu anukaiimus. 7.44-pac-
MAaH KYpUHAIMKE, IDCCUHMHT 1HAKNH @, LIAKIH 3TPH K¥Ta-
PHAMA.

Taxpopaaw yuyw cagoasap

7.1. bapkapop HOTEKHC HArapuilaHMa Xapakart. AuddepeHimman TeHnria-
MACHHHHAT DHPUHYA KVPHHUIIKA KaHgan?

7.2, Duddepenunan TeHTIAMACHHAHT HKKHHYKR KYPHHHLEN ¥annai?

7.3, K¥HRANAHT KECHMHIHT CONHIUTHPMA 3HEPIUAcH. KDHTHK 4yKypPIHK
Ba KPHTUK HHWAD TYLWYHYACH Ba XHCOOMAall yoynlapu kaHzai?

7.4. b. A. BaxMeThes TeHTIAMACH KaHAAH &3unanu?

7.5, B. H. YapHoMcKHii TeHmaMacy Kanaaii €aunaan?

7.6. OKHMHHHT SapKapop TeKHC BA HOTEKMC MIFAPHIAHMA XaPakaTHHH
DXM épaamniaa xucobaaw ycyanapu KaHaai?
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CAKKH3IHHYH 505

JONKA ZEBOPJATH KUMUK TEIIHKJIAPIAH
BA YHTA VPHATHJAYAH KUCKA KYBYP
(HACATKA)JIAPIAH OKUB YHKAETTAH

CYIOKJIUKHUHI XAPAKATH

8.1-§. YMYMHH TYLIYHYANAP

10nKa aepopaard KHYHK TelMKNAPIAH Ba YHTa ¥pHaTHI-
raH TYp/JIH WaKAJZard KUCKa KyByp (Hacaaxka)napian okub ui-
KA8TFaH CYIOKJINK Xapadniapn Ba Xomuncaaapu Guiaan K¥Nun-
4ya riApoTEXHHUKA Ba OollIKa coXanapad, MacalaH, xas3anap-
JaH TEUHK OPKATHM CYBHH YHKAPHIL, NIOKEpNap epaaMuaa CyB-
HW ¥TKa3nIu Ba xoxasopapna yupa® typaau. [ly Ba mywra
YXUIALL 1HAPONTRAPAA KMMMK TEIUKKIIAPAAH BA YHTA YpHATUA-
raH Xap XWi W2KIAAr KACKA KyBypnapaad CylKAHKHHHT OKHO
YMKMLIK HA3apHscHHM OuaMw Tanad kunndanu. byHu ypra-
HHMLAAH ACOCHH MaKCaa — KMYMK TELIMKAAH Ba WY TEILHKKA
VDHATHATAH KMCKA KYBYDIaH OKMO YHKAETraH CYIQKIHKHUHT
Te3TUFHHU Ba CYB capdHHH aHHKRAHIAaH HOopaT. YTKasuiarad
Taxpubanap wyHHu Ky¥pcaTaZWKH, KHUMK TCWIMK BA KHCKA
KyBYpAaH OKMO umkaéTrah CYWKAUKHUHT Te3AMIMIa Ba CyB
capdhi MMKAOPHTa 1Y TELIMKIAPHUHT BA KHCKA KYBYPAAPHHHT
LIAKAJIAPH KATTa TARCHP K¥pcataa. byHaait myamMonapHH xan
THILAR KATOP CABOMIAP Kenub YHKAIH, ylapra aHUK TyLlyHua
Gepud VTHW Kepak, MAcAnaH, KMUUK TCIUMKHUHP V31 HUMA,
KHCKA KYBYD HHMMA; IOMKA ACBOD HUMA; KATT4 TEIHHK HHMA,
KATHH AeBOp HUMa; Oy TELIMKIAp KAY0H KHYMK Bd KA4YOH KaT-
Ta Gynagm; AeBOPAAp KA4YOH IOAKA, KAYOH KanuH Gynaau? Xap
KAHAAMH CYIOKAHK YTKA3aIHTaH TEUIMKHW KHY MK Te LI H K neb
aTalIHMH3 MYMKHH, arap ¥ TEWHMK OMp BaKTHHHTI ¥3U-
Aa UKKH LWLAaPpTHH KOHUKTHpCA:

L. Bupunyu wapm. Tewsikka AKMHAAMIKG KeAa€Tran xasa-
Jaru CYIOKJIMK TE3NUIH v, Ha3apra HAMaRauraH fapaxana Ku-
YUK, ABHH

59:.- > 4,0, (8.1)
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I & = const

-E D = # =const @
o e = —!—G)
il ol | B
s const P2y
/%)
7 A ooXd

8.1-pacm.

Ov epaa  — XaB3aHHHT KYHAAUIAHI KECAMH 103aCHHUHT Maii-
JOHH;, ®, — KHYMK TEWHKHHHI KYHIAJIaHT KECHMH I03acH-
HHHI MaHIOHH.

2. Huxunuy wapm, Teniuknan okHO YMKAETraH CYIOKJIHK-
HMHT ¢cHKWiIrad C—C KeCHMHAATY TE3NWKIAPHHHT LY TELIMK
IHaMeTpH OVHMYA TAKCHMITaHHLI JMIOPACHHWHE I0KOPH A Ba
NacTKH B HyKTanapuaard Te3NHKIApH U, Ba U, TAXMMHaH Oup-
OuMpHra TeHr OYNHILK MYMKHH:

u, = Uy, 82)
AbHH, OoulKaya Kunud aiitraHna
d, <0,10H’ (8.3)

TEHTCH3AHK Gaxapunuiib nozuM (8.1, 8.2-pacm).
1, B i, TE3AUKNAD KyHHAATHYA AaHUKAZHATIH

U, = (pA,f2gHA; (8.4)
uB = (ps»\’ngB‘ (8‘5)

Arap u1y MKKajia uiapt Oup naiitoa axapujaMaca, y xonaa
Oy TEWHK KaTTa TeIl WK XHcobnaHagwu.

FOnxa desop 0e6 wiyndaii desopea aumuaadury, YRUH: KaAuH-
UK CYBHUHE MEUUKOan OKub yuKumuza mascupu OYAmMacuH, sTbHi

25—K-24 385
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A= rrrugen

oy %
L

8.2-pacm.

TeLIUKAAH OKUO UMKAETTAH CYIOKJHK JeBOPHWHT TalllKH 1032~
CHTa ypHHMAaraH X0AAa XapakaThaHWIK Kepak. JleBOpHHHAT
KATHHANEH YHUHT OKuM GiWIaH yapalurar xoiin (0,002+0,003)
M JaH Kyn O¥nmacnaury kepak., Knynk Tewsmkaad (Eku Hacad-
KaJaH) OKHO Y4MKABTraH CYBHHHT OMpAaaH-GMp xapaKTepnu
MYXHMJMIH WYHIAKH, TEILHKAAH OKHO YMKAETIaH OKUMHHHE
CHKWIFAH KYHAANAHT KECHMM I03aCHHUHT MaHIOHU m AeBOp-
AAry TeLWHKHHHT KYHAANAHT KECHMH 103aCHHMHT MaiIOH#H ©,
ra TCHI 3Mac, SbHH

w, < w,.

8.6)

8.2- §. HAITOP ¥3TAPMAC BVJIFAH XO0JAJA IONIKA AEBOPAATH
KMYMK TEIIHKSAH BA YHTA ¥PHATHJACAH UXTHEPHI
IIAKJIN KHCKA KYBYP (HACAJAKA)NAPIAH OKHUE UHKAETIAH
CYIOKJHKHHHT XAPAKATH

Kymuamacan doupasull Kunuk meuiux. VrKasuiran TaXpH-
Ganapra acocaH, CYKJIHKHHHI OMpOH OHP WAHLIIAH VHHHI
THK IONKA AEBOPHIArH KHUYHK TELIMKAAH OKWG YMKHiuH 8.1-
pacMiaa k¥pcaTHiraHiek KypuHHuina 6¥nanu. PacMmna k¥pca-
TUATAH GeNrHAAPHH TYIIYHTHPHO YTaMus. p, — MAMWIATH Cy-
ICKAHKHHHT 3PKHH CYB CaTXHTa TAbCHP 3TaéTraH GocumMn. by
OocHM, Dowkadya KWIKG aiTranaa, Taluky O0CHM AeHnaai,
atMochepa GocumunaH dapk Kunaau p, % p,. Cys T¥1aTHATaH
WMl $akaT OuHK O¥nranaa Talmku 00CHM atMocdepa Gocu-
Mura p, ~ p_Tenr 6¥1anu. by epaa o, — Mamu AesopHIArH
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AOUPABHI KHYHK TEWIHK JO3aCHHHHT MAAIOHW; d, — HAWLI
ACBOPUARTY AOUPABHH KUHMK TCHIMKHUHI AHAMETPH; 0 —
HAMLI JeBOPUAATH TElIMKAAH OKMG UMKASTraH CYWKAHK
OKMMUHHMHT cHKUATaH C—C KYHAaNaHT KecHMHAaru (OKum-
HIHE 3HT CHKMITAH KECHMH) 103acHHuMHT Maiiaonun. by epna
IMYHH aRTHG VTHIM KEpakKKH, WY KHYHK TEIUHKAZH OKHD 4YH-
KadTrad CYIOKMUK 3appauanapu Oup-oupura HychaTtau napani-
nest GyaMaraH TpaekTopus YHM3MFH OMAAH xapakaT KMJaiH,
fynaait Xon TEIMMKHUHT WAKAK BA ACBOPHUHF TAhCHPH HATH-
KicHIa pyit Hepany. CYIOKTHK OKHMH KOKA ACBOPAATH 10M-
PNIBHIT TELUHKAAH OHP 03 ¥30KA41UTAH XOoHHAAH 60111120, yHUHT
HIPPAYATADHHHHT Xapakar TPacKTopuaIapy TYFpUIaHa 6ol
HAAH (SBHH TPAeKTOPHUSAAPHHHT 3TPHAHTH KaMaiub Oopa-
An), OUPOH DUP aloxuaa KVHAANAHT KecMMMIa (Y I0NKa ae-
BOpAAH /, y3yHAUKAAQ) OKUMHHHT cukuaran C—C kynaananr
KCCHMMHAA OKHM 3appaqdaylapHHHHT TPAaecKTOPHANAPA TYFPH,
OHp-0MpH GUNAH MapauIeN YH3WKAApra ainaHaan. bynaa okum-
IMHI CHKMATAH KECHMH XOCcHN O¥nanu (AbHM OKMMHHHE 3HI
KHYHK KYHAANAHT KeCHMH, ¥ KecuM 8. 1-pacMaoa C—C aed ugo-
nananram). fOnxa degopdazu Kuuuk memuxKa H2 KUK Hol-
AQuieat OKUMHUNE KYHOQAAHZ KecuMUOa CYIOKAUK 3appanaiapi-
HUHZ XAPAKAM MPpAeKmopus wusukaapy Gup-Gupuzg napainea
Oyiaean xor0ozu KYHOAAAH2 KeCUMU OKUMRIHE CHKUAAH KeCcUMU
detiuaaou. By kecumra C—C kecHMH HOMM Gepiirad, C—C «cu-
KHITaH» Aerad cy3HM anrnaranu (8.1- pacMHHHFP A TYTYHHTA
kapaHr) (8.2-pacm). OkumMumHr C—C K¥HAARaHT KeCHMH 103a-
CHHMHT MaiiacHK OViivya RYKTanapaary YpTantallTUHPUATAH Te3-
JIMKIAPHUHT TAKCHMIAHHUIL NIOpacH TYFpH TYpTOHypUaxk
IMAKJIMTA XKYNa XaM AKHH GYaagu.

Arap ONKa AeBOPOArM KMYUK TEIWK poupasui O¥nca, y
XONAA ACBOPHUHI WYKH CaTXWaaHd To 3Hr cukuaraH C—C ke-
cumuraya oynraH macoda (8.2-pacm)

L, ~ 0,5 d,. 8.7)
OKMMHHHT 3HI CHKMAraH KYHAaiaHT' KECHMH MaRIOHH o, HUHT
IOTIKA AEBOPAArH KHYHUK TCUIHKHUHT KYHAATAHr MaHAOHA

ra HHCOATH OKHMHHHI CHKHAHM W KOo3pGH UM HTY Oeki-
HIaan Ba € WAPTAK Oearn 6uaaH udonanananv
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Y
iy

£=—=, 88
H — 10nKa 1eBOpAArH KHYUK TeWHK MaRAOHH 0, HHWHT OFUp-
JWK MapKasufaaH YTKa3UATAH TEKHCAUK DHIaH HAHILIATH 3p-
KMH CYB CATXM Y¥PTACHIArH OPANHK. DHF CHKHATAH KYHAAIAHT
KECHM MaiJIOHMHUHT OFUPINK MAPKa3HAA, I0TIKA AeBOPIAH [
OPaNUKAA OKHM TPaeKTOpHACH nacaliMaiaun ae6 kadya kuna-
MM3, YYHKH WOKOpPHIA adTHATAHOEK /, OpanuK Xyda KH4MK
sacodarn Tawkun atagu. HlyHuHr yuyn f xyaam KH4HK Te-
HIMKKA HHCcHATAH OJIMHTAHZEK, OKHMHHMHT 3HT CHKMATraH
KYHAATARE KECHMH MAHAOHHHKT OFHPAMK mapkasura HicHa-
TaH XaM ¥Yuanpaail onnHamm, sitbHH

Hy~H_ =H. (89)

Onka AeBopaard KHYMK TEMIHKAAH OKHG YHKAETTAH CYIOKIUK
xapakath C—C KYHAAAHT KECHUMIaua KECKHH ¥3rapys-
yuaH xapakaTtaoa 6¥nmaau; C—C KYHAANAHI KECHMAAH Keli-
HH TeKHC Y3rapyryad xapakataa 6ynagn; C—C k¥HAanaHr
KecHMMUIA 3¢a, OKHMHMHT HT CHKIJITAH KeCHMHAA, napan-
AN CTpysUIM OKMM 6¥nanu. KOnka nepopaard HXTHEPHI LLaK-
NAArd TEIWUHKIApAaH KM yaapra YypHaTHIraH KHCKa KyByp-
" napiaH oKMO YHKASTraH CYIOKJIMKNIAPHH FHAPaBIHK XHCO0-
Aairaa OKHMHHUHT 3HT CHKMJIraH KYHAalaHI KECMMH KaTTa
axaMusaTra ara, yynkm C—C KecHMMIa OKWM XapakaTh na -
panhen Yu3UKAH Xapakartaa 6¥naam. HyHuHr yayH
H. BepHyAAU TeHTTaMacHHKM KYJLNaéTranaa KecumaapiaaH OH-
prHu daxar wy C—C KeCHMAaH Ol KepakK.

HOnka aepopoarn UXTHEPHI LIAKNAArM KWYHK TELLHKIAH
8KH yHra YypHaTHArad KHCKA KyByp (Hacagka)JaH THKAETraH
CYIOKJTAK OKUMHUHHK, YHUHIL 3HF CUKMJIFAH KYHAAAaHT KeCHMHU
Oy¥iMua ypraya TEINMIH v, HU Ba cyB capdu (. HM aHMKIaL
Kkepak. byawHr yayn J1. bepnyanu reHrmamacunan doitnana-
HuO, 1—1 Ba 2—2 kecumnapuu Gupnalitnpamus (8.1-pacm). ¥
KecumaapaaH OMPH — HAMWAATH CYIOKJIMKHUHE 3PKHH CYB
CATXH YH3MFHAA, MKKMHYHCH 3Ca OKMMHMHF 3HT CHKMArag
C—C Kecummaa Genrmiavanyn. 0—0 TakKkocnaml TEKHCAMTHHH
3Ca OKHMHUHT 3HI CHKMATAH KYHAANAHT KeCUMM MaiiioHH-
HUHT OFMPAMK MapKasuaan YTkaswnaaM. Oxopuaaru anTHn-
rannapra acoca 1. bepHynIH TEHrI1aMacHHH €3aMu3;
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2
al’—’l A Ly Pz
TR T raien +2 +hy 310
(5. 1)) TenrnaManunr 6apya XaatapMHUHI MasHoAapuHHM 8.1-
PRCMAary uu3Manapra kapab aHugnaitvus. 8.1- pacmaaru ymns-
Mal K¥pa:

- = H- ﬂ=££: Gn"@ o

4 » Y ¥ 23 0

YyHK# |-trapTra 6MHOaH v,=v,= {; (8.11)

: 2 2
=0 Pr _ Pe. 22U Cpt

Ty 2% 2

F—1 Kecumaad 2—2 Kecumrada OVNraH opannkaa TYARK HYKO-
THAraH Hanop Kyliuraru KypuHuutaa 6ynanu

=&, 5k “f" : (8.12)

Oyma §, — TV AMK HWKaAAaHHIW KOSPhDHUHEHTH,
y 1—1 kecummaH 2—2 kecumraua Oynran macodama TYIHK
WYKOTHATAH HANOPHH Hbpoaanopun kodhduuuenr. LHynu
aflTud YT KepakkH, 8.1-pacmra K¥pa, Hanop acocaH, I0NKa
AeBOpAard KMUHK TeLUMK aTpogiaa HyKonanu, YyHKH 8y epaa
OKMM Te3NurH Huxostaa karra. LHynnair skaH, 6y epna
TYAMK nwKananuw kosbdbuumentu &, =§ =&,
KApANAETraH XOa YuyH 2¢a $paKaT Maxaaauil Kapuu-
AUK KoddduuuernTHra TEHT, syHku & = 0, y xonaa

(8.13)

(8.11) Ba (8.13) naphn (8.10) TeHrnamara K¥inb 4KKcak

H = “f"f +E; St “f”‘ ; (8.14)

eKH

()

H-= (1,0+§j‘_]°‘5; (8.15)
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(8.15) TeHrMaMaHH TE3NUK v_ra HUCOATAH eucaK, ¥ Xonaa

ve = [Tpie26H. (8.16)

GyHna "% =@ —Te3JUK KO3PDUUNEHTH.
L j‘

(8.16) TenrnaMann Kyiuaarnda Kyuupub €zamus

v, = o2gH (8.17)

2
Oty _ _
T 0,yxonna &, =0 pa

Waean cyioknuk yuyH b, =&,
@ =1,0 6ynagn. ByRaan keaud YUKAAHMKH, HIean CYIOKAUK YYVH

v, =28H . (8.18)

(8.18) dopmyna Topuuenau (1643 2i1) dopMmynach
Aeitnnann. FOnNKa aAeBopAaru oMpaBHii TelIMKIaH OKHO 1nKa-
&Tran CYKKJMK OKHMHHHHT 3HT CHKMATAH KYHIANAHT KECH-
MHAArd ¥praqya Te3NMK v, HM aHMKJIaraHZAH KeHWH, YHAArH
cyB cappunn xucobnaiimMua (p, = p, TeHr byiranzna, auHA CYB
TYRIHPUATAH HOMUL OYUK, GYRraHaa).

Cysp capdHHHM aHHKNAW YYYH YINYKCHIIAMK TeHrNaMacH-
nan doipanaHaMus. By epaa cukpiaras kK¥HAamaHr kecum C—C
KapanaéTraiHl YUyH YIMYKCH3NHK TeHTaMacHHH KyHnuaarnva
83aMHM3:

0=, = 00280 =0, o221, (8.19)

6y epaa (8.8) mau

@ _
- E. (8.20)
CyB cappMHH aHHKNAHMHU3
Q =equy+f2gH , (8.21)
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CKH

Q = po2gH . (8.22)
6y epma
U, =EQ, (8.23)

1, — KOrKa IeBOPAArd KMYHK TEUIHKIAH OKMO YHKAETIaH C Y -
WOKAUK cappH kKoadpdnuvenTu. by xoapduument
KMYHK TEWHKIAH OKHO MHKAETIaH CYIOKAHK OKMMHUMHHI CH-
KMJIMLEE AapaXkacHHU Ba HYKOTUATaH HANOpHU WdoIanoByu
KO3pPHLIMEHT.

Iynoaii KWIKG, 1IONKA AEBOPAATH KHYHWK TEUIMKAAH OKUO
HUKAETIAH CYIOKJIHK OKMMHHHM YpraHinga TYPTTA AHTH
Ko3bdUuuueHT MAaBKYN, yiap, CHKUTHI KODMDHIHEHTH
€ | NLIKATAHHLL KOIDPHUHEHTH § ; Te3MMK KOSPPHUNEHTH ¢,
KHYHK TELIMKHHHT CYB caphH KOS(])HL[HCHTPI K,

8.3- §. OKMMHHHI CHKH/IUIE TYPJIAPH. IONKA AEBOPAATH
KHYUK TEINUKIAPAAH OKHE YMKAETTAH CYIOKTHK
XAPAKATHHH YPT. AHHH.LI[AI‘H &5, 0. 1y
KODOOHUHWEHTIAPHHHT KUAMATIAPH

OKMMHHHI CHKHAKLI JapakacHra MAMIIHHHT €H A€BOPIapH
BA YHHHT TyOH TabCUp 3TaaH. KWUMK TelHK wry 4 AeBOPIaH Ba
MIMLUIHKMHE TYOMGAH KaHYya Y30KAMKaa xolinawraHura xapab,
OKMMHHHT CHKWAHLL Typhapu kyHuzariva oymaau.

1. T¥auk cuxammin. TYIHK CHKMAMIOHYA XO0CHI KHIHI yuyH
CYB TYAUPHITAH WAHIUHWHT €H ACBOPNAPH Ba YHHMHI TyOH
ACBOPAAPH KHYHMK TEIIWKAAH IIYHAAN Y30KIHKIA OVTMLM Ke-
PaKKH, YRap TCIMLHKNAPARH CYBHHHT OKUO 9MKMIINTA TabCcUp
ITMACIMIH Kepak (8.3-pacM), SBHM Kyliunarw wapt Saxapu-
JULLM Kepak:

m > 3a;
trfua
n > 3a, (8.24)
2
&
Oy epna @ — KBaApAaT IAKANATH TELIMKHHUHT “""r.ﬂ_
TOMOHMAPK, M — KUYHK TEWMKAAH EH Ne- = P
popraya GyIraH opanmk; # — KMYHUK TeHK- _I_”

AAH HAWIUHHAT TyOuraya Oynran macoda,
TaxpubanapaaH MabiyMKu, arap (8.24)
wapT Saxapuica, aManueéTia OKUMHMWHY 8.3-pacm.
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CUKMAKIL KOXMPPULIMEHTH €, m Ba # JTAPHUHT MHKAOPAAPHT:
OOENHK DMAC PKAH.

TYIMK CUKWUAULI (AOWUPABHH Ba KBAAPATF LIAKIAArH KHUM}
TEIMKAAP) YUYH HUKKHHUHM Dapaxald KaplHAMK COXacHA:
IOKOPHAA KEATHPHATAH KO3MhuumeHTIaD Kyfivaard KuimMar-
napra TeHr &ynaau:

¢=0,63+0,04; ¢=0,97; §, =0,06; n, =0,62.

2. TyamK 0yamaran cukuanmt, (8.24) waptv Gaxapunma-
raH Xouga TYIMK OVimaraH CHKHAHMLL XOAUCacH pyi Oepanu.

Currut TVAuK OVamarad xon yuyH cye capdit Kos3ddu-
LKREHTH '

Mo = (b )rc (1,0 + 1) = 0,62 (1,0 + 175), (825
Oy epaa (W, )y — TYANK CHKMAKLE 6¥Arad xonnark koadon-
UHEHT, (Ugdn = 0,62 (8.3-§ Hunr 1-6ananra Kapaur); T — Maii-

JAoRAAp HHcOaTura OOFMNK % KO3(DDULIHEHT:

= 7(%), (8.26)

OyHAa {2 — TeUIMK OAAMAATH CYIOKJINK KVHAATAHT KECHMH 103a-
CHHMHT MaliioHH (Ma3Kyp X0MAa HAHULAATH CYIOKJTHKHHHT Bp-
KHH CYB CATXH MainoOHH):

@,: Q =0,10 6yaca, ynaa 1~ 1,5 6ynaau;
5

w,: Q =0,20 6§aca, ynaa 1=~ 3,5 6ynanu.
IA A-R xetum
- i e
Flal = al
4
B.4-pacm,
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3. fipuM cHKHIHIN. By cMKMAULL #1 KK # HOATA TeHr Oynca,
CKH 1 Ba # HKKAQJTacu HoJjra TeHF GYIraH Xofiaa 103ara Keftaan
(%.4-pacm).

8.4-§. OKHUMHUHI TPAEKTOPHUACH

Tix 1onka aepopaary KHYUK AOMPABHIH TEWHKAZH OKHO
YHKAETTAH CYIOKAHK OKMMHHMHT XapakaTHRM ¥prasHamus,
K#uuHkK TeluMkaaH 6VIIAnKKa okuG yuKaétraH Ba ¥3MHUHF
OFMPAMTH HaTHxXacuaa GeManon XapakaTaaHaETraH OKMM-
HUHT BGocHG ¥Tran HWinnaarn VK YW3IKFH OKMMHUHD TPaekK-
ropusAcH aelinaagun. KDKopuna aliTunrad taxpubanapra aco-
CAH CYIOKJWKHHHT KMYMK TellHKAAH OKHO YMKMuIn 8.5-
pacMaa KeaTHpWITaHIeK KypuHuwaa 6ynaan. 8.5-pacmaa
OKMMHHHT 3HT CHKMITaH KyHaanaHr kecumMuun C—C 6n-
JIaH, YHHHT XOHNalraH XoHUHH [, opKaan Genrnnao, wy
C—C KecCUMHHHI OFMPAKK Mapka3zuga 0 HyKTala KOOpPLM-
AaTd VKAAPH X, ¥ HHHF QOMIAAHHIIRHH XORAauITupamMns. O
HykTara M Maccara 3ra 6yarad OHpOH CYKKAMK 3appaua-
CHHH XOMMalTHpaMHu3 Ba 6y maccara >ra 6yaran zappaua
1, Te3fMKAA XapakaT Kujaa 6ownaian. Iy M maccara sra
OyAran 3appadara Has’apHil MeXaHHKadaH MabayMm G¥aran
XapakaT TeHFlaMmacuuu Kyanad

2
x=vdty y=£-, (8.27)

wy maccara sra Oyaran
zappaya TPAeKTOPHACH-
HHHT TeHIMTAMACHHH OMa-

MH3! A Lot B
==
gxz J I
y=oa (829 *'LE », o
| H‘\
Oy epaa 1 — BakT, v, — A il \\
MaccacH M ra TeHr 6yi1ran ; ' N |°
CYIOKJINK 3appadyacHMHMHI _".._'r..__ )
OOLNAHFHY TE3AUTH o : T

v, =of2gH. (829

3.5-pacm.
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(8.28) TeHrmaMa OKMM YKHHHHTE TeHrAAMacu, y mapaboaa Kypu-
HuuAa 6¥aaan. (8.28) ra Gepuaran y, MUKAOPHHHK K¥ilcak, x,
MUKOOPHHH OSHLI MYMKHH.

8.5-§. IONKA BEBOPIATH KUYHK TEIUHKIAH OKHE
YHKAETCAH CYIOKIMK OKMMWHHUHT TALIUKAPHAAH
CYIOKJIMK BHJIAH K¥YMUATAH XOJATHMAATH XAPAKATH

8.2-§ ma xk¥pcaruaranaek, 1—1 Ba 2—2 KecUMIapH YUYyH
J. bepHynnM TeHrnaMmacHHH k¥anab, cye capdu dopmynach-
HH ONaMH3

Q =028z, (8.30)

GyHpa GenrunapHH 8.6- pacmaary yusManaH osaMu3. by epaa
Wy HH (lg)e Fa TeHr neb oncak xam 6ynasepany (w,= 0,62). ¥
XONAZ AYKOTHATAH Hanop

2
hf =Z = (al-c + gc-l);—;! (831)

Oynaa £, =1,0.

8.6- §. HANOP Y3rAPMAC BYJITAH XOJJA 10ITKA AEBOPAATH
TEIIMNKKA YPHATHITAH KMCKA KYBYP (HACAJIKA)AAH OKUE
YUKABTTAH CYIOKJIUK OKHMHHUHT XAPAKATI

Jdepopoary TCMHKKA FPHATHATAH KMCKA KYBYp (HAacaaka)
TYpaaph. IOKopHna KHcKa Ba y3VH KYBYP XaKHAA TYUIYHYA Gep-
raH 3JHK. Arap KyByp y3yH 6¥nca, ynaa HYKOTHATaH HAMOPHH
xucobnamaa GaKaT Y3aHHMHT
yayHaurd Gyiuua fiykoTwiraH
Hamop A, Xucodra oJInRHanu,
KYBYP KHCKa Gynrakaa »ca, Xam
Y3YHAWTH Gyiinya A, xam Maxan-
AMH AYKOTHATAH Hanop A,
XxHcolra OJIHHAIW. Arap KyByp
Xyaa xaMm Kucka 6ynca, y xonga
¢akar Maxaianin AVKoTHArAH
Hamop h}. xMcobra onHHAAM,

8.6-pacm. ABHU A =0,
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Kucka kyeyp mypaapu. 1. BeHTYpH KHCKa KYBYPH.
2. bopana kuckKka Kyeypu. 3. TopawBuH KHCKa
Kyeyp. 4. KeHraoeuyn KHCcKa KyByp. 5. OKuwmMm
WaKAMAarn KMckKa KyByp Ba dowkanap (8.7-pacm).

Joupasnii TAWKH KHcKa KyBYp (BeHTyph KHCKA KyBypu)..
Jepopaary TewHKKa YpHATUATAH KHCKA KYBYP OPKAJAH Cy~'
IOKJTUK OKMO YUHMKAETranaa OKUM Kanzaliaup SUp y3yHIUKAA:
CHKMAKG o, KeHHH fHA KeHrasau Ba KyByp TYIMO OKald:
{8.8- pacm). byHaa cuKuaraH Kkecum aTpoditia KYBYPHHHT
nepumeTpH 6¥itnua rnpaod A xocun 6¥naau. byRraoai KMCKa
KyBypaa

=, (8.32)
Oy epaa @, — KMCKA KYBYp YDHaTUATaH ACBOPAATH TEUIMK-
HUHT KYHAATAHT KECHMH MaiAoOHN; 0, _, — KHCKA KYBYD OXH-
PHAATH K¥HIANAHT KECHMH MalaoHH. Bynna# KHCKa KyByp-
Aapaa CYBHUHT xapakaTH NalTraa BakyyM naino 6viaaau sa
YHHHI 3HT KATTa MUKAOPH OKUMHHHT 3HT CHKHMAFAaH KYHAA-
NaHT KecHMHAa BYaaau. KUCKa KYBYPHHUHT Y3YHINTH GViin-
ya OOCHM XyOAW pacMmIa KypcarunaraHack ¥ysrapaam (8.8-
pacm).

£.7- §. AEBOPJAI' TELIMKKA YPHATIJITAH XHCKA
(IOHPABUI) KYBYPIAH OKHB YNKAETTAH CYIOKJIHNK
OKUMHHHHI TE3JIUIHA BA CYE CAPOHHU AHUKITOBYH
QOPMYJIANAP

by epna xam 8.2- § marura yxuram {—1§ Ba B—F kecumnapu
yayH J1. bepHyANH TEHITAaMacHHH K¥nab, OKUHMHHHL TEUIMIH
v,_, Ba CyB capdnapi @ Hu aHUKIANIMK3.

a) AeBOpPIATH TeWUKKA VYpHATUATFAaH KHCKa
KYBYP TAalIKH TOMOHAAH CYB ODHAAH K¥yMHIMaA-
raH xonart (8.8-pacm).

1. KHCKa KyBypaan OKHO YHKAETTaH CYIOKIMK OKHMHHWHT
Te3nurn B—B xecumuza

Vg p = Pf28H | (8.33)

OyHaa v, , KUCKA KYBYP OXYpHAArH KYHOAMAHT KECUMH B—B
HO3ACHHMHI MAMAOHMIATH YpTada Te3nuk; H — KuCKa KyByp
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8.8- pacm,

YKMAaH TO WARILAAFU CYBHHHT 3PKMH caTXy YH3MFHTra4da OyaraH
macogda. KuckKa KyBypaa Maxanndid HYKOTHATAH HAMNop

2
“3-3”

By =g, AR (8.34)

Oy epaa &y, , — KHCKA KYBYP YYYH g — @ KECHMHIAATH, STbHH

KYBYpra KHpHII XKOHMIArH MaxaiaHil KapLUUAHK KoadghHIIM-
CHTH.

2. KicKa xyBypnan okub YHKAETraH CYIOKNIHKHHHI CYB Cap-
bu

Q = gy 28H , (8.35)
OyHAA P — KMCKA KYBYP YUYH CYB capdu KOIPOULMEHTH;
Ry =E5 30 =10-0=09, (8.36)
Oy epaa €, , — KHCKa KYBYPHHUHT OXHPIM KYHIAAAHT KECHMH
B—B marn MaiigoHnpa cukumuul kozgduuuenT (By epaa 6o-
cHM aTMocdepa OocHMHra TeHr 6¥aran x0.14a)

Wp p
@

EB—H = = 1,0 . (8.37)
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2 GyaeBopAarH TEeWHK-
e Ka ¥pHaTUAraH KHCKAa
KYBYD TallKapWihaH CYB
6HMIaH KY¥YMHUATEH XO0-,
AAT. i
1. Kucka kyBypaaH okHO yH- .
KAETraH CYIOKJAMK OKMMMHMHT,
TE3IHIY

-

=

Vgp =282, (8.38) .
8.9-pacm.

Oy epia Z — MKKaNa WAMMIAAFY 3PKHH CYB CATXM YM3HKAAPH- |
HUHT ¢apku l1-l2=27 {8.9-pacm).

1,0 . —
Q= 1’m, G, = 10 (8.39)

2. Kucka kyBypaaH okM0 YMKaéTraH CYRKIMKHHHT caphH

0=uy28Z, (8.40)

6y epna w, — cys cappn koapduuneHTH, Oy KOIPPHuUHEHT
(8.42) dopmynanaH armknaHaau. OAUHraH &, &, @, U KO-
PYUHEHTNADHUHT KHAMATRAPH KyHnAaruva;

1. EB—B = l; Sc_c = 0,63 +0,6‘4‘.

2. G,y = Siome = 0.5 (xyBYp TawKapunaH cyp Gunan
K¥MHAMATraH).

3. &y = Gump T Eu = 0.5 + 1,0= 1,5 (Kysyp TawKapuaan
CyB OWJIaH K¥MUATaH)

_ e _lto _
4o=p, = T ~ V10403 =0,82.

IOnKa desopdazu Kusux MmewiK 8a YN PpHAMUNZAH KHCKA
Kyeyp (Hacadka)aapoan okut wuxa€mean CYWOKAUK OKUMUHUINE
Mme3quUHU 8a Cye capunu aruKAqit OViinwa aMaiuii Mauiry-
aom.

8.1-macana, Mkxu GVs1akka axpaTHIraH XaB3aHMHI Yar To-
MOHMAArN HIMIIAA IPKHH CYB CaTXM ¥3rapMac. YHIa AoMpa-
BUIf TelWHK Gop, ¥ TCLWIMKAAH MKKHHYHU, CYB TYNIHPHITaH
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HMILTA CYIOKJIMK OKHG YTaau. by
ICINMK TallKapHAaHd KYMWIraH,
yiuHr avasmetpu ¢, = 0,10 M. Y cyB
carxMaan i = 3,0‘} M YYKYPIHKIA
sobinawrad. HKKHHUM KoHLIaA XaM
KHUHK JTOMPaBHIl TEIIHMK MaBXYyA
O¥and, vy cyB catxunad H, yykyp-
IWKAA KOMNAlraH, YHHHT IHaMeT-

ma d, = 0,12 m. Cys capdut Ba uy- v
KYPAUK M, HM aHuKnam Kepak
(8.10-pacm). 8.10-pacm.

Euuw. Vikkana vaviiaa 3pKHH CYB caTxapH ¥srapmac 6vna-
JM, YYHKN MKKala TellMKAAH OKaéTraH cye capdgnapu GHp-
Gupura TeHr 6¥ca, Wy TEHIIHKKA acocal H, HH aHHKJIaiMK3.
(, = O, Hu Hazappa TyTraH xonaa, H¥pu KH4HK TeWHK (Ou-
PMHYHCH BAPHHYA MAMILAA) KYMWATAH, HKKMHYNCH MKKHH-
W MAMLIAZ, KWYHK TELUHK TallKapuaad Kymuarad. Iy wokopy-
M) AATMATAH HKKana X0 YIYH cyB capdv dopmynanapuHu
¢3aMH3 Ba VIapHH KOKOPUAATH LIapTra acocaH Gup-Oupura TeH-

IRAWTHPAMK3.
O, = nw, 28(H, - H,);
Q= pmoIJ,?gHz (8.41)
yAapHHA GUp-OMpKra TeHTAAWTHPUO oncak,
2 2
w2 gl — 1) =L \2gH, (8.42)

€KU KMitMaTnapHHK YpHUTa Kyin0 1HKCcak,

0,10°\3,07 - H, = 0,122 JH,, (8.43)

Oyvpan H,= 1,0 m.
OHIM cyR capdHHU aHUKIAAMHN3

Q| = Qz = “‘woldzg(Hz - Hz) =
2
= 0,62 2410 19,62 2,07 =0,031 M e

8.2-macana. bepunran 6up-6upu Onnad Kyurmsiarad ydara
TyTall HARLE CYIOKAKK Gunan T¥iaupuaran (8.11-pacm).
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[-navinaay Y -uamiira
CYIOKJIMK AWaMeTpd D,

Il wavwaan [if-uomnra
auamerpu D, 6yaran ku-
yuk tewvkmad ea II1
HAMILJAH TAlKAPHTa A1-
ameTpu D, 6ynrad wy Te-
1IWWKKa YPHATHATAH Y3YH-
JaurH { 6¥nraH KHcKa
8.11-pacw. KYBYp (Hacanka)iad oxHO
yukaau. Cys capdu @ Ba

Z,, Z, AapHH AHUKJIAW Kepak.
Bepunranw: A= 1,0 m; D, =30 mm; D, =15 mu; D, =20
MM; §= 0,09 M.
Kapod Q=0,001140 m3/¢c
Z, =0,345 m;
Z,=0,552 m.

Taxpopaaw yuyn casoraap

8.1. Kucka kyeyp (Hacagka) TyWyHHAcH KaHRaii?

8.2. FOnKa geBopaarn KWYMK TELUMKIAH OKRO YMKAETraH CYBHUHT Te3-
nurya Ba capdu GopMynackHHK €3UHT

8.3, CukMnMI, Te3nHK, RWKANAHHI Ba cyB capdH KOIDDHLHEHTH KaH-
aan?

8.4, Tynuk sa TYauk 6yaMarad CHKWIKNL HUMa?
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TYKKHIHHYH EOS

TMJIPABJIUK KAPARHIAPHN (XOAMCAJAPHMW)
OHINKABHUH MOJEILIALIE HASAPUACHU
ACOCHAPH. THAPABIIHK SIEMEHTJIAPHH XUCOB-
JAHIIA DXM HH KYJITAUT

Acocuil Tymywaasap. BupoH OXp THAPOTEXHIK Ba OOWKS -
NHIUOOTIAPHH KYPHIIHI JOULTAUIIAH MATADH YHI N0MKXANaLL
HABPUER MyxaHadcaap 6apya THAPABAKK KapasHAap Ba XO4U-
CINAPHHM SX1UM Yprauu® YMKUILIADH KEpak, UyHKY HHIIOOT-
1Y KYDHIL BA MUIATHILAA WY THAPABIMK KapaéHnapra ayud
kesiunapy MyMkR. LyHuAT yayn xam Oy skapaénnaphn Xam
cudbar, xaM cOH XKHXatagaH MykaMman Gaxonau! Kepak. Ma-
CAAaH, FHAPOY3EAHH JACHUXANaETradIa KyiinaarnnapHu 6axo-
N30 YMKMIU KepaK: OKMMHHHT THAPABANK 3MeMEHTAADH KAH-
S ¥3rapagd, YYHOHYK, CYBHMHT 9YYKYPJHTH, Te3AHKIAPHH
#a DOCUMIIADHMHT OKWMHWAT KYHAANAHI KeCHUMHM MaiaoHH
OVHHYA TAKCHMIAHMIIK, FIaHHWHT KEHTAKIY Ba XOKA30, T/
pOY3eARUAT soKopu Ghedmma IDCCH, macana, 3rpy k¥ra-
PYUAMA KaHgaH fiaxana 6¥nanu; ¥3aH TYOMHWAT YMYMHA Ba Ma-
XATHH I0BWTHLLY KaHOah 6¥nagy; wokopy Obedaa KaHya Xom-
Hit CYB 60CANY; MBILOOT Tarnaan YTaéTrad ep OCTH CYB XapaKa-
TH KaHmail 6¥nann Ba XoKa3zo. AManuéTna uryHaail 6¥naankn,
bak3u OWp THOPABAMK XKapaéHmaphH (XoaHcanapHW) andde-
PeHLNaA TeHIAaManap OUiaH €3U0 YHKHUI XyOa Mypakkat €Ki
MYTJaKe MYMKHH 3Mac. Macanan, yMyMnil X0a1a CYIOKIHK-
HHHT TYPOYNCHT XapPaKATHHH, ¥3aHaard KYHKYMIapHHHT (KyM-
TOULTAPHHHT) XapaKaTH, YAApHHHD WHILOOTNAPra TARCUPH Ba
xoka30. IUyHHNT yuyH rHOpaBRIHK XapaéHAapHH (Xonucaiap-
HHU)} MATEMaTHK MOZC/AIall, alHKHKC2, CYIOKTUKHHHT TYpGY-
NEHT XAPAKATHHH XaMAA YAApAArd KyM-TOLLNAD XapaKATHHU Ha-
3apaa TyTcak, Gynap ruapomexaHnka panuaa wiMnii uanaHun-
NAPHHHT HeTH3M XucoOnasasm.

Adcycxn, XYIYHAMK MaTeMaTHK MOICANALLAA KYNHHYA
KYHUATAH MAcaNaHWHT edHMHBH OnMlI (3Hr Kyaparhin 3XM
€plaMHaa Xam), xucobnaimn xKapahHaa anvya KMHMHYHIKK-
fapra Ay9q KeJaeéTraHH y4yH, MyMKHH 6ynmasntd. byHnafi xon-
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AapRa rHAPAaBAMK XoAUCcanapHy Taxpnba yeyauna du3nKaeHii
MOASANAL EpaamMuaa natopaTopudaa Xan KMAKWHANM.

9.1-§. TLAPABAMK XKAPAEHJIAPHU (XOIUCAITAPHH)
MOJELIALL YCYJLIAPH

AMannétna xap xun Moaensaul yeyanapi masxya. ilynap-
JaH hakar rTMApaBiuKara oua OYIranaAapiHi Kapab YnKamms,

Duznkaeuil Monearauwi tTypaapy. Oun3uMkabHii
MOJeNallRa aCOCaH FeOMETPHK, KHHEMATHK Ba AHHAMUK Na-
PaMETPAAp ¥praHunagnd. byHzail xapacHiap KaTopHra Cyiok-
MK OKMUMH (€KW YHMHF OHpoH OY¥Rarn) KarTik, pesop OuAaH
OOFAAHTAH X0nAarH (KYBYP, OUMK Y3aHHMHT i0BUAAANTIAH TYOH
Ba XOKa30) Ba yHAArH KyRKYMJApHWHT XapakaTh Ba folkanap
KHpagu. Arap Mogenia aciura vxiwaw ¢mankaguii Oup xua
KUCM (CYIOKIIMK Ba KyM-TOLLAAGP) WUWIAATHICE, Y XOiza OyHH
$msnkasnil moneanaw aed arasann. Macanan, acinaa cys Xapa-
KaTUHH Hajapaa TYTCAK, MOJASAAZ XaM Ly CYB HUIIaTHAMIUH
n03uM, Arap MOAeaTalllia, MOAeaa acaura KaparaHia dowka
KUCM (MATepUany1ap HAaTrAca, GyHAaH MOASNTallHK aHa-
JIOT YCyARAa Mogeaial geitunaad. MacanaH, acnuia ep oCTH-
SATY CYBHMHT XApakaTH (MHWOOT TAarHIAH YTaéiraH CYBHHHT
XapakaTH — QMIBTPAUMAIHH MOLENNA 3NEKTP OKUMH OHIaH
AAMaLITHPUNALH (D/eKTp OKMMUHHHI XapakaTd Jlannac Teu-
rramMacH eépaamuaa baxapuiaaam.} I'pydthap 3ca 3nekTp
OKMMUWHU ¥TKA3rM4 Matepuajnap OUNaH anMalyTUPUAALH.
Iyuunr yuyH acauza ep oCTh CYBUHUWNT XapakaTHhw Ypra-
HUUIHK MOJEANA ACKTP TOKHHW Y¥TKasypuar MatepHanrapiaH
¢ofnanaHuG, yHAA 3MEKTP OKMMMHHHI illyHAail MHKAopra-
PUHM, MacanaH, Te3NMK AOTCHUHANH, OKHM (DYHKLMICH Ba
QoulKanapHu OCOHTHHa ¥NYaHi MyMKHH, YIapHM aciMpga
VAYAUINY MAOMM BVK, ATap MOLEANAL HASAPIICH ANIH HILOHY -
Ay winad wuKkwarad 6ynca, y xonja, MateMaTHKaBMii Moaen
€pnaMKA’ Ba TErHLULIH TEHIMAMAIAPHUHT OOWNAHFUY BA Yyera-
paBWii WAapTNapHHK HA3apiaa TYTraH Xonjga Xed KaHaai Kuii-
HHYHTHKCH3 K¥n mMabnar Ba BaKT capd 3TMachaH Macanauu
Ypralfil Ba eyHMMHR oninl MyMkin, Bynaaii macananap 3XM
épmaMuaa edunaan, OxMprd nalThapaa rHOPARTHKATa GHA
K¥naaé MacalaiapHd Xan KWAWWAA, MacanaH, CYWKIHK
OKHMMHMHT TEKHC WITAPHIAHMA XapaXaTH Ba HOTEKHC HAra-
PHMNZHMA XAPAKATAAPUHY, CYB YTKAITHY FTHAPOTEXHIK WHILO-
OTARPUHN THIPABIMK XpMCoGiailia, eYHMAGPUMHH KyJai xan
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JTHILLBA, KATTA-KATTa XKaABajlnap TY3MUAA XaMAa KaTop xuain
xucobaapHu daxapuuiaa XM KarTa axaMHATra 3ra. ABTOMa-
TUK NOHHXANAU TH3HMHAA XHcoOmaul MaltHHATADHHUHT aNno-
xuia VpHu Gop.

9.2-§. THAPABAHKAAA VXIHAHLIMK HASAPUACHHUHL ACOCHR
TYIIYHYARAPH

uapaenux xapaéHIapHu (XOnHCAIapHH) MOASNTAIL AC0-
CaH MKKH XHA: MaTeMaTHKaBHil Ba U3HKaBHI MoReanauLiap.
MaTeMaTHKaBHIT MOAETALI YCY/IHIA IOKOPHIA KMCKAYA TYLLUYH-
ya Gepud yTunau. ['mapaeankana acocaH HU3HKaBHP MO -
nreanaw K¥Npok, KYMIAAHKUATAHYU YYYH Kydraa 6us iy ycyn
YCTHAR KEHTPOK, TVXTanu0 ¥ramMus,

POu3nKansil MOJERARM YCYIH

byHaali Moneanawna YpraHnnadéTral rugpaBanK Kapadh-
Aap acnuia Y3MHMHE MacuitaOn OunaH ¢apk KMAaAHray Mmo-
AERNA MEXAHWKAHNHT YMyMMH YXIHALKK HaJapusicHra aco-
caH Daxapynanum. Inapabayk xapaéunap (xoancanap) ylapaa
Gapya reOMeTpUK /IeMEHTRAPHHHT YmyamiaapH (ysyHAWKna-
pH), IMWIMKIAPH Ba CYNOKIWKHHHT BHHAMHKAcH (CYIOKITHK
jappavanapura TapCHP 3ITaéTraH Kywiap) Oup xun HHcbGaraa,
OHp xur HyKTaaa, 6up XA MYHATHILIA TABCHP 3TAETTaH Xoina
6yaranaa MexaHukasuii yxwaw 6¥magu, by xoaamda Ovudati
Moden ZUOPOMEXHUK 8a BOWIKA UHWOOMAGPHU, yrapda Xapakam
KUAGEM2aH CYIoKAUKAap buaan 6upea Kuupaiimupyeiu modea del
amanadu. OKMMHKMHT TYIHMK MMOIPOAVHAMUK ¥VX1UauUTHIMHA
PYAYAra KeJSTUpHII YY4yH yiaapia reoMeTpuMK, KMHeMATHK Ba
AMHAMBK yximawnvknap Gaxapuiarad 6¥nmmu wapr.

FeoMeTpu K ¥xwawnukK. MKKH CYIOKIHK OKHMH [€0-
MEeTPHK YXHIan 6¥AuLg yyyH YRapHUHT V33P0 YIVRAKK Yauam
MUROOpAapY Opachzia Kylinaars yarapmac HucGatT Mapxyn 6¥1u-
K [IapT

]

7 = @, = const, (9.1

Oy epaa o, — Y3YHANK MacwTadu, Oy MOSIHMHT yIyH-
MUK Yayamu [ HHHE aCAMAATN Y3YHIHK ynuamu [ ra Hucha-
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TaH Hevya MapTa KHUMKAAUITHPUATAHWHM K¥pcaranu. by reo- ]
METPHK VXLaumyiiK Mogenaa V3aHHHHAT 0apya vayHAHK YauamM-
Rapu (# — CYBHUHT UYKYPAWUTH; & — ¥3aH TYOHHUHT KEHINH-

by
ru; ! — yHUHr y3yHauru Ba OGowkanap), 3= =0 =0
i

a

3, =% =0 B4 Wy KaTopaa ¥3aH TyOu rapup-Cyaypriuru-

HUHT reoMeTpuK Banananuknapu ( 4 — Faaup-dyaypauknap-
HUHT OaJaHAAMKIApHM, YAapHHHT ¥pTavya ¥JI4aMAapH,

A N
Ef =0z =0;, ¥3aH TyOHAa TOUI-KYMAAPHKHT Xapakary nai-

THIA XOCHA BVAAAMIaH KyM TYIXMHAAPUHMHT Oanauanukna-
pu €KH MUKPO- Ba MAKPOLUAKINAPHHHT OAnaHiRUKIADH Ba
YAAPHUHE Y3YHAMKIApPU)HM XaM acAuaari Faagup-6vaypiuk-
napra KaparaHaa o, MapTa KUYHKAAWTHPULI KepakK 6ynaau

D"Iabl

=0z =0y, (9.2)

)

bynnaH xenm6 ynkannku, reOMETPHK YXLIALITAK Daxapuica,
¥1aHnapiary cywkAnK okuMIapnaa Huctuit ranup-6yaypank-

nap % Y3rapMac 6¥nu6 xKonaau, asHu Oy HHCOaT acauaa KaH-

naih 6¥nran G¥nca (reoMeTpHK YXUIaNIMK CaKJIaHTaH X0naa),
MOAEANA XaM XYIUIH 10yHAAH O¥AnLIK apT. byrxaik xonat rua-
poaMHaMKKana Kylunarria uonanatagn:

% = idem. {9.3)

OKUM K¥HAANZHI KeCHMH HUCBATUTH MaltaOHUHMHAT Ba V cye
XKMHHHHT HACOATH XaM WYHOAH Yirapmac O¥ndwM Kepak:

w=a, = 94)
-,'% =0 = o, 9.5)

KuHemMaruk ¥xwamwauk. Tabnuit xonaraarn okum-
Ja Ba MOAENAArd CKMMAA TE3INHK Ba Te3MaHHIU MailgoHnapH
¥xwaw pa Vuta oxkuMnapaaru {(aci pa moaen}y Gup xun
(yxwail1) HyKTanapaa Teannknap ¢ Ba TeIaHHLWLAAD a Terni-
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un sakTaa OUp XU Hucbaraa 6¥acanap, v X0naa HKKH CYIOK-
NHK OKMMH KMHEMAaTHK ¥Xwai OynaaM.

fa fa

oo sde dede e g
Hy Iy T a o = Qs (96)
Tae ™
2
A, o &
el — I R ) S
A R a (9.7)

Iy GunaH Gup Katopaa ynap ymyMHil xaxm 6VidHya ¥srapmac
Gynaau:

o, = CONst {(YMYMWIl CYIOKAUKHUHT XaXMH 6YVAUYa)
o, = const (YMyMHIil CYIOKJIMKHHHT XakMH O¥iinda) -8)

KHHeMaTHK ¥XiIauIHK (HakaT reOMeTpHK YXILALUTMK MaBXyi

. {
Oynran xonga 6axapunaau (f =, =CONst — BakT MacILITabH).
M

AuunamMuk ¥xwamnuk. H HepWTOHHUHT
VXuwamaumk KOHYHH. Moaenna Ba acamia CYIOKIHK
OKMMHHHHT ¥XIMAU HYKTAIApHAA CYIOKJIHNK 3appadanapura
TabCHP 3TYBYM Kyunap Oup Xun Ba ¥ima xYAMATaH Kydnap-
HUHT BEKTOPAApH FeoMeTpHK ¥xiuaml K¥ndypuakiapHU TaLl-
KHN 3Tca, OyHaall Kywrap AMHAMHUAK ¥xiiau xyunap aciinna-
OH.

9.1- pacMmaa K{¥pcaTUNTAHAEK, CYIOKAHK OKUMHHMHE HXTHE-
pPHH 3appavacHra yMyMaH KyHHAArH Ky4aap TabCHP 9TAaH.

a &

—. zﬂ 1 {”

Uy ‘ > |
Ta = "
o b
b Fr—— LN
e 2 6
[a Gﬁ i ZM |
9.1- pacm.
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1. Orupauk Ky, ¥y CYIOKIMKHUHE p 3HMJIUIH, g 3PKUH Ty-
WAL TE3JAHUIIKEA Ba ¥ CYIOKTHKHMHI XaxXMura TYFpH Mpo-
NOPUMOHAN (8KM 3appAuaHHHT Y3YHIMK ¥NUaMHHMHT YUHHYH
papaxacwk {° ra Tenr)

G=Mg=pgV-~pgl’ (9.9)

2. Bocunm kywu, vy TuapoaHHaAMHK DocHM p G¥aub, TabeHp
9TaETraH « MAHIOHra (EKM 3appayaJapHHHT Y3YHJIMK Vndya-
MHHMHT UKKHHYH japaxacu /? ra) T¥FpH NpornopunoHal

P:p[l) ""p[z. (9.10)

3. Huxaranuw Kyuu, ¥ CYIOKJINK 3appPavyacHHHHT ZHHAMMK
KOBYIIOKIUK KOPQPHLUMEHTH U I3, CYIOKAHK 3appajdanapy 1e3-
AUknapHra i (Y3yRIMK yagaMuHHHT OHPUHYKM aapaxacu ! ra)
TYFpU NPONOPLKOHAN

T=p®o~pul O.11)

(9.9), (9.10), (9.11) TeHrnamManapaa KEATHPHIArad Kyuyaap-
HMHTL TeHT TabcHp 2TyBYIHCH F H. HuoloToHHMHT {1 KOHYHH
ACOCHAA, Macca M HUHT Te3NaHMII @ ra KYNaKTMacura TeHr

[Fi=1G(+|P|+|T|=Ma=pVa~pl &=plu. (912

By TeHT TabCUp 3TYBUR Ky | F | KMIiMAT HyKTan HaszapuiaH
KAparaHia MHEpLHA KYUUra TeHT

| Fi=|T |~ pltut. (9.13)

Vx1aumnuk Ha3apusacHra acoca 6apya GMp XM Kyl Kyuiaap-
HUHI HHCGATAapH acnuiark, abHU Tabuuitl xonataaru, (9.1 a-
pacM) Ba momengard (9.} 6-pacM) CYROKIHK OKHMIapH YUYH
GUp Xun, SbHU

z
_ 8 ¢ 8 . =
G, "B T, F, "7, % =const, (9.14)

Oyeprao,— KyynapHMHT mMacwTad KynawTMacH,
abHY Oy acakaark TabMHnili OKHMAArd MXTHEPUIT Gup HyKTara
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KVHHATAH KYMHHHT MOOSRAArH TErMRIMNM HYKTara Kyitnmran Kyy
MMKAOPHAAH HEYa MapTa KaTTaMHIMHH KYpcaraaH. o, o, O,
MUKDODRAD — Maciumad kKynaidmmaiapu act atanagn. by Mac-
mral K¥nainTMalapHHu ¥X1WAall OKHM YUYH TaHAA NXTHEPHT
IMAC, UYHKH yAap Opacuaa Mabnym OUp GOFTaHHULL MaBXYA.

HOKopHAa KYPCaTUATAHACK, HXTHEPHIT OIMHTAH OKMMIATH
CYIOKAHK 3appajyaapura TabCHp 9TYBUM 6apua KyUWIapHMHT TCHT
TUWBCHP 3TYBYMCK (9.12) TeHrnaMapaH KyHWAaruva aHuxIaHa-
.

F=pha, (9.15)
(9.15) TeHrnamara acocad acauaa tabuuit xonataa sa Moae-

ML HKKM §XLIALI CYIOKMK OKUMHHHHT 3appavanapura Kyiua-
I'AH KYWIAPHUHE TEHr T&bCHP ITYBYUCH

FG :pal{?aa;
F, =p,V.a,. (9.16)
Arap ynapHMur HucGatHHR macwTa® KynaiTManapn op-
KATH fOenrmnacak, y xoana
£ _ pady

£, pJYa,

= O = 0,050, (9.17)

byHaa o — CyB 3UUTHTHHUHT macirrab kymafitmack. by epaa
(9.7) TeHraamaigan

2
o, = 2%, (9.18)

(9.18) teurnamanu (9.17) TeHrnamara xyicak

o = oy, (9.19)
&KM

£ =1,0. (9.20)

G O Oy,

(9.19) Ba (9.20) Tenrmamanap macintab xKynadlTManapu op-
xaau udoganadrad W, HpIOTOHHUHT VXUIAWNHK KOHYHH de-
fuaaan. Macwrat kynanrManapy ypHura yaapHaHr MUKIOp-
JAPHHW KJRHD yUKCak, ¥ Xonaa
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pagﬁﬁ B E;%;g’ : 621
gKH
Ney = Ne,,, (9.22)
OyHIaH KeAub YHKanUKH '
Ne = idem, 9.23)
by epiaa
Ne = 5,7%5 — K. HbotoH xputepuscu (9.24)

H. HploToH KPHTEPHACHHH GOWKAUA KYPHHHILAA Xa3M &3l
MYMKHH, OVHHHT Y4yH (9.24) TeHmIaMaHWHI CYpaTHHU B2
MaxpaxHHH [ ra KynafgTtHpcak, y xonaa (M =p I’ v Hazapaa
TYTIaH X0/114)

Ne = ﬁ = fdem, (925)

Oy xonataa M. HeoTOHHWAT ¥X1HawnvkK KORYHEH du3vKaBul
MUKAOpAapAa Kyilnaarnua €3unaiu

F Fi
. i E— MM . (9.26)

Mgl M

CyloKMTHK OKUMHUHHRT THMAPOAMHAMUK VXLIAUIUAFH, aco-
capn M. Hpoton kpurepuackay, Moaena sa acivioa TeHIAM-
I'MHH TABMMHAAL OpKany GaXapuinaan, SbHH

Ne =Ne . 9.27)

9.3-§. AMHAMUK VXIHAUUIMK KPHTEPUSACH

TunpaBrnk XapaéH Ba X0AMCANApHHK MONCARAULIA THAPO-
JHHAMKWK YXIHAWAMK wiapTH, Oy achuaa pa moaesna Gapua
Kyunap HucOarnapunuHr TeHenurnayp. B, HeloTOHHHHT aco-
cuii KpuTepuacH (9.23) aaH TaDWATHAHI Xap XU HU3UK Kyu-
JIADH YHYH XYCYCHH YXHIAILTUK KPHTEPHSIADHHH OJULL MYyM-
kuH. Kyiiuaa amanuéraa Te3-1e3 yupab TypaauraH Macananap-
I3 aCOCHH TAbCHP 3TYBYH Ky4nap yuyyH ¥XIIaUNHK KPUTEpHS-
CHHH KeATHpaMK3.

408

www.ziyouz.com kutubxonasi



I.B.PpyaHUHr ¥XWaAWNHK KpHTepuscu. by
KpUTEPHA KAPanaéTraH CYIOKAWK XapakaTH NaiTuIa yHIarux
I'MPaBANK XapaéHaapaa OFMPIIHK Ky4H OOLIKA Kyunapra HUc-
OitaH yeTyH OYAraH xo/ga K¥ANaHWTaau. YHWHT yuyH (9.14)
ICHFAAMAAH KeNUB YUMKANNTAH 111apTra acocaH

G _1
G,h‘ h '(W ’
CKH
iy 1,
G, TGy (9.28)

(9.9) Ba (9.10) TeHrnamanapHu Hazapaa TYTTaH X0a1a

(9.29)
6y epaa Fr — B. ®pya conn (Kputepusacu), Fr COHHHM Macll-
Ta® k¥naiT™Macn opKanu wgonanacak

o . (9.30)

l'.‘.tg(l'.,-

ByHaan kenu® yukaavku, B. ®pya coHM (KPUTEpUACH) MK-
Kala OKHMHHWHI, MOZENZA BA achuAa, ¥XIWALl KYHAANAHT Ke-
cHmIapuaa 6up-6HpHra TeHr 6§nca, CYIOKAHK OKUMHHH reo-
METPHK Ba FHAPOAHMHAMHK yXwaw aed xucodnaii MyMKHH,
ABLHU

fr,=F; 9.31)
€KH
Fr=idem. {9.32)

By x0nma cyR OKMMHHKHI TC3HIUIAPH Ba CYB capdiapyd HUC-
OaTnapu Kyiiuparmya

b = gy = o 9.33)
FE=0g =op’. (9.34)

Bakr yuyH mMacwTal KynadTMach KyiiHaarnda
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o, = 0>, (9.35)

Fuapasauk xapaéunapun B. @pyn KpHTEpHACH OpKaiH MO=
OeNAALAA, YIADHWHT MMIPAaBAKK Hyualnapnew TeHr 4e6 on
Makcaara MyBopHK

J, =1 :
EKH 1
S 0 i
T 1,0 (9.36) I

YyHKH Oy xapaéH OKUMHHHI TypOYAeHT XAPAKaTHHMHT MK~
KHHYH JAPAXATH KAPLUIMAHK 06JaCTUTa TErHiUan.

2.0 . PeiiHONBACHHHT YXWAWAHK KPUTEPHSA-
¢ n. by KpuTepHaaa CylOKAMK XApaKaTH MaiTHAA YHAATH ULI-
KATaHHLI Ky4yu BOIIKa Ky4napra HHeOaTaH YCTYHAMK KWAraH
Xoana K¥ananuaaan. By epaa xam (9.14) TeHrnamagan keaud
YHKAOHTAH LIapTra acocaH OAMHAAM, vy xonga (9.11)un Ha-
3apaa TYTHO, KYHHAArHHH OJIaMu3

=Re. (9.37)

Lynaai KMAKD, CYIOKAHK OKMMHA THAPOAMHAMUK Yximaul 6¥na-
AH, KAYOHKH MKKana OKHMHMHI KYHBAMAHT KECHMM YYYH

Re =Re,; (9.38)
EKH
Re = idem. (9.39)
Arap
;f =10. (9.40)

G¥nran xonga, Kyiuaary HucGatnap XakMKHi ne6 xucobnana-
IM:

TE3INHK
=, =t (S.41)
CYE capdm
& =0y =ay (9.42)
410

www.ziyouz.com kutubxonasi



Wil )
Boeg, (WA

fHApaBarK Huat

FhE Oy =0, {9.44)

Y. DinepHunr yxmawnmk Kpurtepusicu. by
ApPHTCPUA CYIOKAHK 3appadaiapHra Tabcup 3TaéTraH Gowxa
Kywiapra HUCOaTaH OOCHM Ky4W YCTYHAHK KMATAH X0aa,
{9.14) TenrnaMagad onnHagH, (9.10) TeHrmaMaHu Ha3zapaa
Iy1IGH X0Nha

Py _ Pur _ 7
bl pal = 043

by cpaa Eit — JI. Ditnep KpuTepuacH, y Molea Ba acaMaarn
FADHKEA XOT y4yH TeHT:

Eii, = Eii (9.46)
KU
Eii = idem. {9.47)
Arap Re kprrepmscn waptn Gaxapunca, y xonna JI. Ditnep
KPUTEPHSACH WIApTH ¥3-¥3uaad Gaxapunazu, OyHaa
Ei = Ao (9.48)

4 M, BeGepHMHr ¥XWallIKK Kputepusach. by
KPHTEPHA CaTXra TOPTHAMII xyuH F=ol yeTYHAIMK Kunrad
xonna onuHanu. by epna ¢ — carxra TopTuiHLl Ko3dduULIHEeH-
™, :

b} 2
PotyPo _ Putinl We, (9.49)

Gy Oy

We — M. BeGep kputepudacu, v, acauaa pa moaenia oup-om-
pura Tedr OVAHIWIK Kepak:

We = We,;
CKH
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We = idem. (9

5. CTpPYXanHMHr ¥XWaWANK KPHTEPUACH,,
KPHUTEpHAIA CYIOKAHK OKHMHHMHT OeKapop Xapakaruia HH
UM KYYHHHMHT TabCHPH YCTYH O¥nca, KYHKAArW Waprt 64
PHAMUIM KEpak

= st, 9.4

A

6yHna St — Crpyxan KpHTEpHACH, ¥, actuaa (tabuuii x,onl
Bd MOZEIIA ﬁup XUA GYNMIINA KepakK

St, =St ; (9.51
EKH
St = idem, (9.53
Oy epia BaKT yuyH
2= afs, (9.54)

6. MAXHUHT yXWAaWNUK KpuTtepusicu. by kpu-
TEPHALA CYIOKNMKHUHE CHKHIHIUM HA3apaa TYTHAALM:

e=e=M, (9.55)

Oy epaa C — TOBYLUIHUHI TapKanuul Teanurd, Mo — Max gpu-
TepUACH, acnKaa (Tabuui xon) Ba Momea yuyH Oup xun

Ma, = Ma ;
8KH (9.56)
Ma= idem.

7. ADXAMEAHMWHT ¥XWauAuK KpiTepuach. by
KPUTEPHAEA HKKM XM 3HWIMKKA 3ra 6§1TaH cYIOKAMKIap 3HY-
JUTUHMHT ¢(hapKH HaTHXacuia p,~p Naiino Gynanuran Apxu-
Med KYUH

A (2.-_0 =&(2|—_p) -
_jﬁ_ Pl) uf, P e Ar (9'5?)

6y epaa Ar — ApxuMen KpUTEPMACH, ¥ acjIHaa Ba Mozeia
Oup xun 6VAMIIH Kepak

412

www.ziyouz.com kutubxonasi



(9.38)

i
Ar = idem. (9.59)

N KoIMMHMHT ¥XWaWw/inK KputepHacH. By Kpu-
W sapGara Kapiuy Kyy TabCUpH YCTYHAUK Kvaranaa (mMa-
Wi Kysypaaru ruapapnuvk 3apa) KynrajaHuzamm

2 2
%2_“ = ——&“Ep = Co, (9.60)

M

By cpna E — marepuanHmur sapGaHu Kafitapyll XyCyCHATH
{Muutvab yripyrocti); Co — KolliM Kputepusicu

Co, = Co;
thn (9.61)

Co = idem.

9 K. JlarpaHXHHHT VXWAWAHAK KPHTEPUACH.
hy KpHTEPHA CEKHMH XapaKaTJaHYBUM, KOBYIIOK/AMIH KaTTa
NYIIH CYIOKTHKNAPHAHT YXIHAIIAMIMHHA YPraHyBYA KPUTEPHA.
by kputepus J1. Diinep Ba O. PeitHonbac KpurepusuIapHBHHT
A VHARTMACHTA TEHT

La = Eii Re = idem (9.62)

bus rmgpaBaHK XapaéHJIapHM MOZE/IAlBa acOCaH, aMa-
nniTaa Te3 yupal TypaauraH Ba KVanaHunaétTraH IMApPOAH-
NAMMK VXIIAUITHK KPUTEPHANAPUHN KeATUpAWK. bynraprad
ruuKapy AHa GHP HeuTa KpUTepHSEnap MaBXyd, Macanal,
1. MApadatne coHn, X, JHIOTeHH COHHW, PHYapACOH COHM,
W U. Jlesu kputepusacu, C.T. Antyunn, I.B. Kenesusakos, H.B.
Fruazapos, A. 0. YMapoBHUHT KpHTeprAnapH ea Goukanap.
I'napaBnukana Te3 yupa® TypaauraH rHAPOAHHAMHK ¥xiiall-
MK KPHTEPUACHHUHE MacliTad Kynaiitmanapu 9.1-xansaina
KCATHPUICAH.
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9, 1-acadean

MacuTa6 k¥naiTmacu, o 1
Monen-
Aaw w a &
= = v = =%
apTd 5 ] = . = ] ]
=1z |2 |2 |5 (8 (= |:¢
5 = & 2 = L 5 £
2 3 03 .3 23 3
Fr o | « o o | o 1,0 | o o
Re 2 3 3 o' o’ 1,0
a, Q; o o f 1 aQ, .
Ar 2 3 315 | o?d | ot el I
a, o o; | o i ‘ oy !
b 3 1.5 =03 -1 1.5
We o s o o | % 0y o o,
2 3 -t 2 2
Co «, o o o, 1.0 | o o o

9.4- §. THIPABIIHK XAPAEHNAPHH (XOIHUCATAPHH)
OHINKABUH MOIELTAINAA ACOCHI KYPCATMAJIAP

InapossHaMHK VXLIAILAMK KPHTEPHACHTE acocaH, GYmaxkak
MOAENHWHT MacWTabnHU aHHKNAWaAa YMYMUIl ¥XIIAWIHK
KOHYHMAAH KeAuO 4MKAouraH KyliMgard Katop luapTiapHu
Gaxapuil Kepak.

1. Arap cyIOKAMK OKHMH acnnaa TypOyaenT 6yaca, Mmooenaa
XaM wWyHnail TypOyneHT xapakar oyauin wapr: Re >(Re ol
Oy X0n1a MOEENHWHI 3HT KHYHK pyXxcaT 3THATaZH Macurraﬁ
KymanTMacH Kylinaarmua 6VaIMILM Kepak:

= (30-50) (v, h ), (9.63)

Gy epaed,, i, — aC/IHIArd CYBHHHT TE3/IUTH BA YHHHT YyKypau-
TH.

2. Arap ¢yIOK/IHK XapakaTH aciukga TabHaTaa COKHH X0naTaa
Fr<«1,0 éxu x¥mxkuH xonatana Fr> 1,0 6ynca,

MOAENIA XAM XYAAH 1YHAAH 1UAPOMT TALUKHI 3THATAH OVAUILH
apT.
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L L mapaBiadk KapacH OWBCIMpin MOAOAARHIAR YAk
FAaNNp-OYAYPAUTHHHHT  IFEOMETPUK  YXNIISUMIANFNHN
TEMITHIALLTE X3pakaT KHA WU Kepak, aMMo Oyiid aMeine
Ouaaptnl HHXOATAR MYPAKKal Gyiaranu yuyn 8y xOAnn FutHp-
DyavpankHy HdOLanoBYY THAPABAMK HINKNARHHNI
MOH[HpHITHEHTUHHY A = idem WapTH GPKAAN MOACAININ
MYMEKHIL _

4. Arup MoaeaIa KyM-touiap (HaHOCIap)YHHMHT XapaKaTHIiKH
YOranIn Kepak 0¥aca, y Xo14a KyM-TOLULIap MOAEAAa WyHAak
WIPARKATIAHHLIN KepaKkKK, acnauga Tabuaraa Kannai xapakat
Koman 6¥aca, Momenma xaM xyaan ¥$uia xkapaéH Oapno
M Kepax. Agap geauda Kym-mowsap yiaw mybuda
\apaRam Kuazan Oyaca eg yaap Kym myaikusaapu waxauda,
MUR[IO- 80 MAKDPO WaKada Xapakamaauca, mModeada xam yia
MV UHE WAKAU 60 YHOA2U KYM-MOWAGDRURE XapaKamu wynoay
wanada 6Yaunin kepax. Anbarra, Oy xapaéHHM Moaeanau
HUXOSITRA MYpakkad, WyHra xapamMaciaH KyMm-Toluaap
\IAKATHHYW KEHT ¥Praduill YCTHAA OAHMAAPUMHAZ aHya HLap
wHAHWrAH. KUTOOHUHT XaXM4 yerapanaHraunuru catadnu oy
Ccpia KYM-TOU XapakaTIapUHH MOASIAMl YCYTAPHHU
KCATHPHLI HMKOHHATH O¥aManu.

Tudpasaurx wcapaéuaapuu gusuraeuii Modesraweq ouo
amaauti MawFyaom

9.1-macana. KyBypHMHT Faaup-0OyaypAMrH Ba YHAAru
OKMMHHHT XapakaTHHH Modeanals. Acnuaa GeToHAaH ACanraH
KyByp GepunraH, yHaHr anaMerpn D,=4,0 M; ZeBOPHHHT HUKH
Fanup-0yaypanrHHuAT Ganananyru A = 0,01 M pa A = 0,01;
Kysyp Q, = 25 m’/c cyeHu ¥ytkazaau. Ly ruapasaunx
XOONCAaHN MOHEANall Kepak. Monennard KyByp A€BODH
MATEPHAAHHUKT FagHp-Oyaypanru A, =0,00008 m; cyBHUHT
xapopatiH T°C=20°C. CyB capduHH aHHKAAHT. -

Euumu. 1. TeoMeTpHK ¥XillaUTHK HazapuacH 6fiiuya Aepop-
HUHT FANUP-OYAYPIMIAHE MOZEIAAUI YUYH MONCAHMHI Teo-
METPHK Faaup-OyXypiauMK MacliTal KVnauTMAcHHW aHMKNaii-
MH3:

0,00

e =2 o -
oy, =, _.ﬁ“ -m—lz,i
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Xynpnu wyHAaR, MOAENRArH KYBYP AWAMETPHHH Ba mﬂpammq
PAAMYCH KHAMATHHH aHHUKIaHMHI

2. A, = A, WApTHHM H33apAa TYTraH X0NAa, MOAeJda
MKKHHYH JapaXani KapivaMk coxacy uerapacuuy MW Jlesu,
éky M. Hukypanse gopMmynanapunat aHHKNalMU3, MacaiaH |

Re, . =10 R __MO608 4600

werapa a, JJ: 0,00008.,/0,01

Ba OKHMHHHYI TE3NHIH

O¥naran xonna, acaupary Q. Pefinonbac COHMHM AHUKNARMMI

Re = Zefy _ 19910 _ 90000
a v, 000107 ?

Gy epaa R — acaunmari FHApaBaAnK paauyc,

3,

i

R ="2==Lotowu
% 2= 4

n

e

3. Maciurab xynaliTMatapMHH aHWKAIARMA3

_ -1 Reg _ L0 195000 _
=% Re- =T33 140000 = 14

+

a, = 0,0} = 1,14-12,5% =178,0,

4, Monennard XyBypaa CYBHHHT Te3NIUry

v =~"i—@*l 75 M/
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evn capdm 3ca

%.2-macana. O4HK Y3aHMAPA3 CYHOKJAUK OKHMMHHMHT
OAPKAPOP TEKUC HArapuAatHMa XapakarvHy Mogeauy.

Tuxpudapuil yeynoa uxtuépuit dHsMKaBUl KHIMATHM
MIMKJIALL KPUTEpHan TCHINAMACHHUHI YMYMMHK KYPHHUIIU
KyiiHaarnya:

o, = f(Fr, Re, 4,..). (9.64)

MKKHHYH RapOXaaM KAPWHAMK OBNACTH YYYH A =A HH
ilzapiaa TYTrad XoAla, rdApaBAHK XapaéHaapeau KyRHIard
tapthapra OHHOAaH MOoaeAnall MyMKHH.

Fr = idem;
Re = idem; (9.65)
Az =idem.

h

MKKHHYHN Aapaxany Kapuinauk odnacty 6unas yruin obnac-
v yerapacuiy Re >(Re,) . Huxypanse dopmynacuaaH:

uerapa
B4R,

(Re, Jerapa = T b (9.66)

{kn H.H. Nlepn dopMyaacusaH aHUKAAHMU3:

(Reu )-lera.pa = 3[4\?;'— ’ (9 67)

Fr = idem 6¥nran xonaa (9.1-xkagean) Macuitad K¥naiTMacu-
HH Oup-OMpH GMNaH TAKKOCHALI HATHXAcW KyHRMAAarH KypH-
HHULIra oNUd Kenaou

Re = 20, (9.68)
¢kn o= 1,0 6¥nranna

R .
fes = o (9.69)
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=(RE )y OVIFAH X0N23 2 =X 1apTHHM Gaxapcak, Mel
HenHMHr SAT KNUMK MACILUTAGHHN OTALL MYMKHH, SIbHH

- =2 _

o _ (‘U'ﬁ.u A’.I.l' 9 ?0'

T _K 14y : ( b’

A

Macanaga xanan 6epunran £,=80 c, ynaa cys caphy 0=42 M’/
G¥nanm, oxuM TEIMUTH U, =(3 M/c UYKypIuru f,=3,2 M. ITH
KAMAAHHHT FRAMP- Gyﬂyp.nnmnn Ba CYB xapaxamﬂn mMoaenan
Kepak (an6aria, 6y epla TeKHc HIrapuiaHMa XapakaTt Haszapa
TyTuaans). Mogeaiaru xanan GETOHNAHTAH, YHWUHT FagAp:
Gyaypauru 6anaHaaurn A =0,001 m sa A =0,01. MoaeanuH
MYMK3}H DJATAH 3BT KWYUHK MACIUTAOWHI aHMKJTAHT Ba MOJSIL
Taxpuba yrrkasul AYan Bunan xylnaarn (MojesnaH OJANHIaH
THAPABAKK JEMEHTAAPHHU XHUCOONaHr.

Euuwr. 1. MyMKny GVNITaH DHT KIMMK MOAEAHHHT pyXcar
ITUIraH MAcTalH KyHHAATHYA AHAHKTAHATH:

2
G = [”}‘_] - [‘,3-0'001\(5’0—‘} -86,5.

Hy 14.0,01107

% =80 266 KAOYA KMRAMH3.
2. B. OpysHUHT Vxwawnux KputepHacu opkaan (9.1-
XKahBan) FHAPABANK XapadHjIapHM Moaeanad, xyiuparn
THAPABAUK SAEMEHTAAPHUHT KHHMATARPDHHE aHHKAGAMNS:

ho o=l =320 004 ,,—~—“ % 8,95 ¢;

1»_.,=;—°_=”—“_%_0145M/c

;&
9. m JT k= = 0,000734 m'/c.

&xu Moneana cve capdu 0,734 a/c.
3. Xapaxar TapTubnnn anungknaw yuyd Q. Peifnonsac

COHMHY xucoGAAMMN3 KepakK

Re = 22 = 232, - 4160000,
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Re.u.____ L‘J’h.” - 0.]450{)‘:’ = 5800;
¥ 0.01-10

_ 4R, 140,04 _
(Re'_w )~1cTaP@ - aMJA-‘; - G,G(}[ FJ(}.[}] 5600,

M1 RS
Re, > (Re,)

OviaaH KYpWHaAMKH, Macana wWapTd yuyd Kalyn KWIHHTaH
WKKMHYY A3PaKany KAapuIvK obracTH HeOOTIaHau.

4.3uan xabyn KUAMHTAH MOALNHWHT MaclWTabHHH
HWKWHpHO K¥paMus,

gerapat

/3 a3
_{Re, - 4!6@@!151) .
@ = (Re,“) “( sso0 )~ 80
byHaan KYPHMBAIMKH, KAGYT KUIMHTAH MOAEAHWHI MACLUTa-
Ou ucBoTnaHAK, AeMaK, OYNK ¥3aHD3a OKNMHUHT TEKHC WITA-

PHAGHMA XAPAKATH TYFPH MOASANATUPUATAH.

Taxpopraw yuyw cagorrap

9.1. THEpzanak xapaéHnapiw GHIHK Ba MITCMATHK YcyAnapiaa
MOJEINAIMHA TYWIYHTHpRD Bepuur.

9.} PeoMeTpUK, KMHEMATHK Ba OWHAMUE VXwawnixnap. Macwtad
k¥nafTManapr Kauaaid aHuKTanann?

9.3, HeIOTOHHUNT {XIUAULTHK KOHYHH {Maclurab xynairrmanapyn xypu-
HHILMA3) KaHAal woonananagn?

9.4. TunpOAMHAMHKK ¥XInannnK kpaTepusci (Ppya, Peiinoneac, Jilnep,
Befep, Ctpyxans, Max, Kown, Apximes Ba Puyapacou kpHTepHAasapH Ba
YHApHY KYAJALL 1KIAPTIApH) HW AN THHY.
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YHHHYH BOB

EP OCTH CYBJIAPUHHHT XAPAKATU
(OWIBTPAIIHS)

10.1-§. ACOCHH TYIIYHYAIAP

CyB y¥TKa3ru4 TpyHT aNoxnia sappadanapiad nbopat 6¥nauo,
YAApPHUHI opacuia GVWAKKIAp MaBxyd. AMalMéraa 1y
SVWMNEKNAp XaKMAAPHHHHT HMFAHINCY YMyMaH 6apyua rpyHT
XAKMHUIAH (35+40)% HY Tamukn 3Tagu (Oy €paa rpyHT AeraHia
cyB ¥TKa3yBuyaH rpyYHTNAp, MacanaH, ¢ynechb, KyM Ba LIaFannap
Hazapaa tyruaantu). Ly rpydt GVUUIMKIapHaAa CYBHHUHT
XapakaThnandw xoancanapu ¢dunvTpauna aeclunaau. by
GVInKnapna CyBHHUHT naiao O¥1vw cababnapu xap xun,
MacanaH, ep caTxura €éKKaH €MFHUpnaH maiao Gynran cyenap
ep ocTUra wuMHnaau. byHuHr Haruxacuoa cys OMpoH Gup
YyKYPAHKAA, CYB ¥TKA3MAac TPYHT KATAaMH (OY TOF XUWHCIApH
Ba LIYHTra YXwwaml KAaTTHK 3HY XHMCMJap)ia yumaHuG Komub,
LY 3MY KATAaM CUPTHHHHI HHILAOH O¥iHYa Xapakar KHA3AM.
Cyp ¥TKa3Mac 3Mv KATNAM ep OCTH CYB OKHMM YYVH ¥3aH
pazudachnu Gaxkapany. by ¥3auna ep 0CTH CYBH XapakaT
Kuaaau, Oy epla 3pKHH CYE CATXIM e€p OCTH CYIOKIUK
{buneTpaunsn) okumMu 6ymaan. Yamarm 3CCYra atMochepa
60cUMU TabcHpP 3TaAn. ByHial ep OCTH CYB OKHMH
HanopcH3 OKMM AeHHNaid.

{v8 smxarmar )
Kamaan | -
{4

£p gcmy cxlunvne MEKLe

& FEH

10.1-pacm.
420
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(pyHT KymjaapnaH
FIIUKMA TomraH Oyaca,
VIIlarH €p OCTH CYBRap-
HHWHI X3aPaKATH, acocaH
naMuHap xapakatiaa G-
NAAK. ATap TPYHT HHpUK
KYM-TOLLTAPAAH TALLKWA
Tonran 6¥aca, (Macanan,

Ewlf winsaavnz”

Kt : R .
laran, Tou, Maraji-Tour- Efr arcurie ruRmicme wpenise wo, ',':;h.’mrm.ﬂm
JapiaH KYPHIATraH TSJ"FOH AGPURIILS
GagaHMaan cUmxkuG yra- 11h.2-pacm,

¢TTaH CYR) YHAATH CYBJAPHHHI XapakaTth 2¢a TYpPOYAeHT
xapakataa Oynand. By GoGaa ep ocT¥ CYBAAPMHMHI a)
1ATIOPCH3 DapKapop TeKUC nirapuaanMa xapakat (10.1-pacwm)
Ba 6) HOTEKNC HITAapUIaHMa XapakaTNapUHHU
(10.2-pacMm) xapab yvkamy3, Ep octd cyBnapy HoTekMc
WIrapMaalMa Xapakaraa Hyaca, YHHHT 3PKHH 3TPY CYB CaTIapy
IDCC genpeccusa caTxyu NCHWIAANH, 3PKHH 3IDH CYB
caTxu uMsuem 3DCCY 3ca penpeccUusd 3TPH YMM3INFH
Ae aTanany,

Mabaymky, ouHK, ¥3aHtap (MAacaiaH, KaHan Ba aapénap)
Aard CYWKIMK XapakaTHHM TWAPABAHK XHcobiawmnaa
KYRHAATHYE HILU IOPHTIAH 31K,

a) Hykorwarad HamopHu A.lllezn ¢opmynacuaan
AHHKAAraH 31MK

v =CJRJ, (10.1)

vHAa v Hu J%° ra TVFpH nponopuHoHan ged oATaH 3AMK;

2
0) TC3NHK HanopH 5"—g~ HHHF KHAMATUHH xHcoOra ojaran

MUK, YYHKHM OUNK ¥3aHNApHarH OKHM Te3NMurd § HUHr KuiMarn
HucOataH karta 3aK. LyHu ataiinaG afitH® ¥THIO KepaKkH,
JAMHHAD XAPAKaTAary €p OCTH CYBAAPpMHU TUAPABAHMK
xucobnawpna:

ay A. Wesu dopmynacu ypuura X. Japcn dopmynacuian
dofipataHunagn, y Kyiuaarnya

u=kJ (10.2)

6y epna teanuk u AMoa® J HYHr GUpP U HY W LKapaXacura
TYFpU MPONOPLHOHAN;

91
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0) ep OCTU CcyBjaapM xapakKaTHHH
TE3HKAAPH Kyoa KUUMK 6VAraHd yu
2
TE3/1HK HANOPH é’—g XUcobr

2
ofAVWHMai AW, AbHW %EOﬂcﬁﬁaﬁy

KWAMRanu. Byuoan xypunaduxu, ep oc
cysaapunu ypzanaémezanda E—E nano,
wuskru 6a P—P nsezomemp uusuru Gup-
dupurune yemueq nmuaou (6up wuzuKoa
18.3- pacwm. émadu). by Xonza ruzpaBinK Ba
nbezoMeTpuk Hutadnap Oup-Gupura tenr G¥manm.

J=J (10.3)

ATap ¢p OCTH CYB XapaxXaTnaph YYVH KeCHMHMHT CONHINTHPMA
3Heprusicd rpadHradHn Kapad unkcak, v 10.3- pacmuoaru
KypuHHKiga GYnaan, YyHKH ep OCTH CYBM XapakKaTWw YuyH
% = () Ba yAapaaru cys caphy HUXOAT KWIKK OY¥aranH cadabay |
rpadukaary D=/ (/1) 3TpH YMIMK PacMia ep OCTH CYB XapakaTH
yuyH OM TVrpy un3urdra aitnannG xoaanu. Byroan Huxoataa
MYXHM XyI0ca Kenud uHKAIHKH, ep OCTH CYBAAPH X3paKaTH
VIYH aMATHETAA KPHTHK YYKYPAHK O¥nmaiinu, AxHM

h,=0. (10.4)

IdyuuHr yuyvyH Ousra mapays G¥nran K—K audunru
(CYBHHHT KDHTUK YYKYPITUILM A, HH GeArwjioBYH TYFPH
YUIHK) ¢p OCTH CYB XApakary YJYyH aMandéria ¥ian
TYGUHHAHr 4YH3HFY {(CYB ¥TKA3Mac KATNaM YHM3MFH) OHIaM
Oup yM3ukaa érany. by xonga Kputuk HAmad
OyauwnH MyMxkHH 3Mac. LHIyHMHT yyyH
HATIOPCU3 ep OCTH CYB XapakaTigapH dakKar
COKHH XapakxaTaa OG¥nanm,

10.2- §. EP OCTH CYB OKHMHHHHI TE3JINIH.
X. JAPCH ®OPMYIIACH

Ep octu cyBrapn OKAMHABUHT (PHADTPALNA) TEINHTHHH
ypranuuwr yuyH 10.4- pacmpa kypcatuaraugex, avamerpu D
G¥arad, wyM KyM GuRaH TYJATHATAH, TeMHpPAAH SCairaH

422 ‘
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Kammarsaumugunsan _sappoee

MEIAURATPRUNE

2098 FARINOCet

10.4-pacu. 10.5-pacu.

KYBYpHU onamuiz. KyByp HYMparuw Kymuap opacHmaru
OVILTMKAAPHN TYNAKPTad CYB KYBYPHMHT OOLIM Ba OXMPHAATH
KecnwMaapaary documaap hapkH TabCcHpHAA [y OVUIRKIapaAa
HUMWHAP PAaBHILIAA XapakaT KHamokaa, KysypruHr A—A
KYHIANAHI KECMMMHM ojicak, OyHIa KEeCHWM FO3ACHHMHT
MARAOHH Y4 XHJA;

a) KeCMMNAFH TPYHT OYUUIMKAAPUHHHT MaWIOHM O, o
Oy MAHIOHHH XaKKKWE OKWM KYHAAJNAHT KECHMHHWHT MAHAOHU
Jed Kapawi MYMKHH;

0) KeCUMEATH FPYHT 3appayvantapiHHHT MafACHH ©
XAKHKATaH Oy MailgOH OPKAH CYB YTMACAHIY KepakK,

B) KyBYPHHHTI KYHAaNAHT KECHMM 1033CHHUHT MAWAOHH
Kyiingarnya 6yiaau

sappadat

-
4

wl‘cnu . H

EKH

mreou. = mﬁyumm( + mnppaqa' (] 05)

Arap kaHzainnp 3appayanap opacyaard 6MpoH Oup OYLLAMK-
Jard CYBHUNI XapaKatHHW Kapa® umkcak, yHparu ¢—b sne-
MEHTAAP KYHAATAHT KeCHMHMHT Te3nRK snfopack 10.5- pacm-
Aa kearupuinrad. Iy tapmulaa TYAMK KYHAQIAHE KECHM YUYH
dakaT OVIMAHKNAPHAUHT AUFHHIMCHHM OJicakK, Yy XOJda
«XAKHKHFI» ep OCTH CYBAAPH OKMMHHHHI TE3NHIH KyiHaarnua
bynanu:

P
uﬁ:‘-’lu:mr\ =

(10.6)

Ui ux, ’

Uly 6unan Gup xaTopsa KyBypAard TE3NHKHH o, . OPKaIH
Honanad, ep 0CTH CYBAAPH OKMMWHKHT (DRABTPALINA) TE3RKIH
U TYHIYHYACH KUPUTHNAAM:
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w=-—L = ¢ ‘ (10.7)

Dy e, Wegmnnx, * Waappana [
(10.7) menznamadan KVpunaouxy, ep ocmu Cyeaapu OKUMUHUN
(punompauus) mezaueu u udeanr mezaux Gyaubl, yroa cye gaxa
OPtiauKOa XapaKamaaumacoas, Saku «2pyHm 3appavacuiuns uiu-
daur xam ymadu Geean HaIQpUs Kabya KUAUHEAH, aMMO WIVHR
xapamali Oy epdazu cyg capiu Kysypoar XaKuxui ymaémean
capuza menz. HOxopnaa KeJTHpUAraH XaKMKMH Te3NHK B
QURBTPALAA TEINMUTU TYLIVHYAIAPUAAH Keiny, yiap ypracu-
Jary OOFRAHMUITAPHK YpHATAMM3. YHHHT YUYH AHTH DeATnaap
Kabyn Kuiamus;

a) IPYHT 3appauanapH opacHaard Sy unuKaapHuHr XaxMum |
xosdbbuunentnHn # aed noboaaracax, y K,yﬁmlarwiaq
aHHKaHaLM;

TPYHT SYLLITIAPHMAT XANMH <l (10 8)

= ToyHT OYHITHRN2PMEMHT N2t + TEYHT JappadanapiiiiRn XaKMH

6) rpYHTHUHT caTX OVIANKIapy KosDDHUHEHTHHY #, ned
niomzanacax:

n, = Soums oy g, (10.9)

Wreom,

byHaaH wydaai xynoca Kenul YHKAIHKH, TPYHT 3appavana-
PH TeHT ¥1uamnu Sup Xun TapKudnm KyMnapaaH TAaWKHE TOR-
raH Gynca,

n=n, (10.10)

Arap (10.7) tenrnamanvur (10.6) TeHrnamara HUCGATHHM ON-
caK, TeHT ¥4aMJIM IPYHT 3appadanapu (Kymnap) yuyH

_ Yepunmg _
%"ﬁ—"ﬂ*m (10.11)
OyHAAH
u=nu. (10.12)

by epda wynn atimuw xepaxxu, n < 1,0 §Vazanu yuyn ep ocmu
CYGAAPL OKUMUHINS @mampauux) menucl B yaunune Muxdopit
OPiiuna xap doum «XaKuKuil> ep ocmu cysu XapaKamunine me3-
Ay W daH KuwuK ovaadu.
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Kymnapna CyBHMHI IHMMUWAWILMHH ¥pranub, ep OCTH
CYBTAPH OKHMHHHHT (QHUABTPALKSA} TE3AHTHHHU
xucobnaiy gopMynack noinald uaxuaran. by gopMyna nammHap
XApaKaTRarn GUABTPAHMAHHHT 2COCHH KOHYHHMHMY
Owiaupann. ¥ X.Hapew dopmynacwu fmelinaanu sa
wyiMgarnya éanaanm:

u=kJ (10.13)

Dy epoa # — ep OCTH CYB OKHMM XaPaKaTHHMHI OepMiran
MabIyM Oup #ykragard GduAsTpayus Tesnuru; J —
Vila HYKTAAard nee30MeTPUK HUIad; kK — nponopuHoHantuk
kozddunmeHTH, y duasTpanua xoxpbnunedTn aeb
arananm.

(10.13) dan xypunaduxu, guibmpauus Kodpduuuenmu k
meznuK yauam ouprueuea seq Gyaub (ayHkn J ¥adam bupanrura
ra 3Mac), y neezomempuk Huwad J=1,0 dfaranparu
thuabTpaunst Tez1MrnHM OMhaMpany.

QuabTpalina Ko3pduuueHTH & TPYHTHUHT TapKubura
OoranK. Ep oCcTH cyBnapM OKMWMUHHHC CyB capdu (acocaH
AaMMHAP xapaKartaar# GHUabTpaunna ydyH)

Q = wk. (10.14)

(10.14) tenrnama X . lapcu dopMynacH pefinnaau.
by namunap xapakatra termmam (10.13) ea (10.14)
thopMyaanap MabayM K¥anaHuvil yerapacira sra. Arap

ud < (0,01+0,07)-10-2 m¥/e, (10.15)

OVnca, ep octd cyBiaapu oxumu (hunbTpauusi} 1aMuHHap
xapakataa Gymaam, y xonaa (10.13) Ba (10.14) dpopmyna-
NapHM K¥nnam myMkus, Arap (10.15) mapra 6axapnamMaca, y
X0/j1a ep OCTH CYBAapH OKHUMH {(PUIETpaLus ) TYpOYACHT xapa-
xaraa 6ynany, v xonpa X, Jdapen dopmynacn {1013}, (i0.14)
TEHIMAMaHH KyNnal MyMK#H 3Mac. Ep ocTu cyeaapH oKHMH

" (bunprpauus) TypGyieHT Xapakatna OVYnca, YHUHT Te3NHUIH
Kyfingaru QopMynazan aHuKIaHAIN:

L
u=kJm, (16.16)
L BKH
I =L, (10.17)
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Oy epna /m — papaxa KYpcaTKMuM, Taxpubaaan onuHaau (4.2-
§ ra kapanr) 1,0<m < 2,0.

M — WKKHHYM Aapaxaiy KapLHAKK COXacH yyvH (4.5-§ ra
kapaury m=20.

10.3-§. EP OCTH CYBJAPYU XAPAKATHHUHT (PHJIbTPAIINR)
KO3OPOHIMEHTHHH AHHKJALL YCYAAPH

Ep octu cyBaapH xapakaTHHHHT (buarTpauns) kosddu-
LUHMCHTHHH aHHKJANIHHHE Y4 YCYJH MaBXYyA:

1. TaGoparopua yeyan: kK — OUABTPaLMA KOHPPHLUHEHTHHN
nabopaTtopugna maxcyc acbob (X. Jdapcd acbobu) épaamuma
aHugnadaau. X. Tapcu acb6oOu MeTainmaH scaaraH A
UuAMHAp wakinga 6yaub (10.6-pacMm), TyGura aKuMH xoiima
CHM TY¥p (ceTka) 6unaH Xkuxo3naHraH. CUM TYpHUHI yCTUra
TaXpHOa YTKasMAZIKIaH TPYHT — KYM 6TKM3WAraH. TerMuuim
HATIOp TABCHMPUIA CYB WY KYM MYHIAH uMiavHap A 6Vitnad
nmacTnaH lokopura xapakatnaHaau. Ly xym tynaupunraH A
UMIAKHAP MAMWHHKHT (ac0o0HMAr) Oanananurn OViiuya 1—1
Ba 2—2 KecHMM o/aMH3. YAapHUHI OpaiuFUHH [ OGunaH
OearunaiimMns. 1—1 Ba 2—2 kecumiiapaa termunuda /1, sa Il
ObE30OMETpPAAD YPHATHAAAHM, WIap €pAaMKuaa Wy KecHmaapaa

5 I S A 5
[ (%),
e
+—7—-—1—————z
ol H
3| L]l
LuM mip z
2z 2
LA m L'___L 2

10.6-pacm,
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H, Ba H, nanopnap ynyanaam. Ly rpyur (xyMm) ETkusuarad A
HANMLIAZH YTraH cyB b vavuira kyilinmagu, Oy epaa xaxmMnii
vCYRAa cyB capd aHuKnNaHaau, By cys capduHM GuneTpauus
cyB capdu nefiunagu:

0=£, (10.18)

OyHaa W — cyBHHMHT ¢ BakT MuMaa I—1 pa 2—2 KecHMMapaaH
VITaH CYB XAXKMH.
Hapcn dopmynacu (10.14) Hu &k r2 vuchartaH eycak

_Q
k== (10.19)
(10.19) dopmyna EpraMuia GEpUATaH TPYHT YUYH K HUHT KMii-
MATHHH aHHKALL MYMKHH. ByHRa @ — A UWIHHAP HOAULITHHHT
K¥YHAANAHT KECHMH I03ACHHUHT MaHAOHH

2
m=-—~—“f ,

Oy epaa D — unnuHap A RARWHKUATD HYKK auaMeTpu. Huwurad J
Kyiuaarya aHuk1aHany

Oy epma A, , — HKKM XecuM opanuru [/ (y3yHAMTrH) O¥iiuya
ayKoTHAraH Hanop

h_, = H, - H, (10.20)

2) Xucobaam ycyam: &k — puneTpauns xo3pPULUHESHTH 3M-
nupyk dopMynanapaad poitpanaHud xucobnanaav. Macanan
A. XazeH ¢opMyJacHHH KenTHpamuz (O0y GopMyna rpyHT 3ap-
payanapi TeHr ¥a4aMcH3 GYaraH xap xva TapkubaH Kymuap
yuyH). A, XaseH dopmyaacu

k=Actd iy, (10.21)

Oy epaa A — xoadbuumedT, y X HUHT ¥r4am OUPAHTHHN Ha-
3apaa TyTyBud KoadbduumeHT, arap & M/KyH Oupankaa udo-
nanaHca, v xonga A=1,0 6¥namu; ¢ — KYMHMHr Hpaocra-
HU KO3MDULUNEHTH, KYMHHHIE «H(IOChaHHLI» JapaXacH op-
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THIUH OMNAH ¢ HWHT KHHMATH

Ry, KaMahu® 6opagn, ¢ HUHF KMii-
gl T / MatH
DA
8 r\ﬁg;ﬂ— ¢ = 500+1000,
a3 5
sol4 f_ ________ 3 T — P OCTH CYBHHHHT Xapopa-
Fi,? w’.@: THra 0OFAMK KO3 pHLIHEHT
- A o
“ > /i ; 7= 0,70+0,03 T°C,
3
2 f 45 A : T°C — cyBHUHF XapopaTH,
2% k- { o d .., — TPYHTHHHT 3IPH Ipa-
0 r; ~ HYNOMETPHK TapKHOM rpaduru
7 % (10.7-pacM) 6viinda 10% au
0.7 MHKJOpTa TEFMILAM ARAMETPH.
-f-pack. I'pagux (10.7-pacM) LaH OINH-
raH dg,, Ba d,,, NapHUHT HUCOATH TPYHTHUHI TEHr YNYaMCU3

Xap xMA TApKMOMHM HPOoaanoBUH Ko3pdHUMeHT (Koadbdu-
LHEHT Pa3HO3EPHUCTOCTH) NefWnaau, y Kyiuoardua €3Mranu:

_ deon
dog

Arap £ > (7+10) 6¥nca, v xonaa B. C. Kuopos nazapuscura
acocaH OyHaait rpYHT TEHT VAYaMCH3 Xap XWJ Tap-
KHOgaru rpyHT xucobnaHaou. Arap € < 5 6¥nca, y xoi1aa
OyHaali [PYHT TeHT YI4aMAH SUp XUA TApKUOAaTH rpyHT XMCoD-
JaHaaM. A. XaseH ¢opMyracuia 3ca, Oy xoachduuneHT £ <5
WyHnah aKan. A. Xa3eHR opMynacH, acocaH TEHT Ynvyam-
AW 6Mp xHA rtapkubaarm Kymnap yuYyyH Kymuia-
Huaaau. OxHpru naltnapia aManuéraa X HM aHHKJTALAA M-
MUPHK (hopMynanapaaH geapiu doizanaHuaMaiiid. YnapHuHr
¥puura okopuaa kentupunrad, X. Jlapen ac6o0H épaamuaa &
HH aHHKJIAW YCYAH KeHT KymnaHunaaH, uyuka X. dapcy acbo-
61 €panammuaa ¥nyaG OAMHTAH MMKAODAAp KYTIPOK XaKHKATTa
AKMHPOK, (3MAMpRK HOpMYyNnanapiaH ONMATAH MUKAOPIApTa
HHucOaTaH).

3) Jana ycymn. by ycynaa nanana ep 103aCHaa KHYUK AOH-
paBHil MaHAOH Tailiépnal, yHra aHukK OHpP BAKT HYHIA CYB KYHHD
Typunain. Hatuxkana (luy rpyHTHHHT TypHra Kapa6) KaHaai
BAKT HYHIA KaH4Ya CYB IPYHTTA WIHMHWAraHu YjI4aHca, KeHHH
Mmaxcyc dopmynanap épaamuina X HUHI MUKAOPHHH xucobnalu
MymMkiH, 10.1-xanBanna acocaH amanaa Te3-Te3 yypaianrau,
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. “ TH-
Xap XU/ TYpIard rpyMTaap ydyH K HHHI KuitmataapH kel

PHATAH.

j0.1-w@ 9087
Mpyur @uasTpalins Koadpdrunents, k
cM/C M/ Ky
lilaran 10-0,1 1000-"100
Pupuk Kym 0,1—0,01 100-43
Maiiza Kym 0,01—0,001 101
Cynecs (314) 0,001—0.0001 1,0#06[
CYIIHHOK (€03 TYIpOK) 0,0001—0,0001 0.1 -0300]
I'niHa (noi) 0,00001—-0,00001 0,01—%

10:4-§. EP OCTH CYBNAPHHHMHI HATIOPCU3 TEKMC
BA HOTEKHC WITAPHIAHMA XAPAKATU
Ep OCTH CYBNAPUHHMHT XapakaTH, acoCaH, rpyHTﬂﬂpﬁfﬁg_
KHGMIa BA YAADHWHT Typ/rapura Kapal MKKK KypUHuiIpa y -
AW a) TEKHC MArapMAaHMa Xapakarl Ba ) HOTEKHC wirap
NaHMa Xapakar.

HanopcH3 TekHe HArapuraHMa Xapakar

. OpH-
Ep OCTH CYBAAPMHUHT XapakaTHHU Ypranaérara 0K P

2
pa alTHATAHAEK, TEINUK HanopuHH 3o = 0 xe6 onrat SAHK
LWIYHHHT Y4yt E~-E Hanop yuaury P—P nbe3oMeTpHk yH3HFH
yerura Tywaan. P—P npeso-
MeTp YH3HEH 3ca ¥3 Hapba-
THAA 3PKHH CYB CaTXH 4d-
3UFA OMJIaH GHp YM3HKIA
&ragd, DPKHH CYB CaTXH 4H-
3UFHA, OKHUM TCKUC HATapH-
JlaHMAa Xapakataa GyaraHna,
y3aH TyOu uym3mrn 7—7T ra
napannen G¥nagu (10,.8-

pacm).
IHyHnait xunub, ep octH
CYBAAPHHHUHT OKUMH TEKUC
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HATApHIAHMA Xapakataa Oynranaa £—E unsvrn, P— P uu3nm
BA 3PKHH CYB CaTXM YM3IMEH BUp UM3UKAA €Tadu 3CCH Xamia
yiaap ¥3an TvOW 4u3urn 7—T ra napananen oynagu:

J=r=] =i (10.22)

ccH

Ep ocTH cYB OKWMM HAMOPCU3 TEKUC WATApHAAHMA Xapa-
kataa 6ynca, X. Hapcu ¢opmynacn (10.13) Hu Kylitnaarnua
KVYUPHO 83MIL MYMKHH:

u=ki (10.23)
¥ xonaa cye captu i
O=wki (10.24)

ByHaan OKMMHMHTD GUPAMK KeHrHrH yuyH =10 M, (10.24)

TEHFTaMaHHHAT YPHMra COMMIUTHPMA CYR capdMHU (TEKHC Wa-
rapuiaHmMa XapakaTr ydyH) oJaMu3

g =S = 1hki. (10.25)

(10.25) TeHrnamManaH ep OCTH CyB OKHMHHHHI TEKUC WArapm-
JaHMa XAPaKaTHHHHT HOPMal YYKYPJIHIH

=L (10.26)

By (10.26) menzaama nanopcus oKUMHUHZ GUDAUK KeRzaueU YHyH
MEKUC UrapuAaHma xapaxam menzaamacu 6yaadu.

HanopcHs HOTEKHC HATADUIAHMA XAPAKAT

Ep 0CTH CYBTApUHHHT
HAaMoOpPCH3 HOTEKHC MIFa-
pHAAHMA XapaKaTHHH
ypravmwaa XK. dwnou
dbopmynacu acoc Ku-
aud oauvnaau. ByHWHT
yuyH 10.9-pacmua «xaku-

Kpi» QUALTPAUUAHK Hap-
_a‘;;;_;,—;; , 3 - Yya rMAPABANRK EMEHTAA-
indananz Kecuny ¥e#NE  pr GMAAH KeNTUpPAMH3.

10.9- pacvga 7—7T uu-
3HFH — ¥3aH TYOMHUHT
YHIHFH; AB YUIHWFH —

10.9-pacm. 3pPKHH 3TpH CYB
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CHIXH YU3KHFHU. Ep oCcTH cyBRapMHHMHT XapakaTH Kapana-
cernia ABUMBHF rpr aenipeccH st YM3HFH AeHUTaAN.
by cpia OKMMHUHT KYHEARAHT KeCHMH Yn3nurd a—b (10.9-
piacm) AB, T— T pa OKHM UHIHKAAPDHIAOPTOTOHAN (THK)
fivaaamruLoa 6¥nuun Kepak. 10.9-pacMaaH Hanop Kyinaarnya
CHUALH

H=z+$—. (10.27)

Hyin afimid YTHn KepakKH, OKHMHHHT KVHAATAHT KECHMH
-—b O¥iinya UXTHEPUIA HyKTana YpHATHIATaH Nbe3oMeTprap-
MKW CYBHMHT CaTXAapi OHp XHI ropH30OHTAI TEKMCAKKIA {pac-
MIATH P—P Tekncavmrira kapanr) xoitawanm, P—P tekuc-
JHI'H TAKKOCTAW TeKUcAurH O— O gaH Hamop H GamaHanur-
A KOHAALITAH (OKUMHMHT ¢—b KYHAANAHT KeCHMUra Xasol
OCPYBYM HAROP), ¥ XOnaa

H = 7 +2£ = const (OKWMHUHF Gepuaran (10.28)

-

KVHRATIAHT KECHMU YUYH).

Kapaaaémean xon yuyH oxtMuune Gepurean Kyrdaiane xe-
CUMAAPU YHUNZ MeHZ HAROPAW HUBUKAADU XUCOOAGHAOU, AU
A=const.

Ep OCTH CYBAAapH TeKHC Y3rapyBuaH HOTEKHC WArapHnaH-
Ma Xapakatia OKMMHHUHI KVHAANAHI KecUMH (g—p 4HM3UFH)
TeHF HANOPAM YH3HK, OVIHO, OKHM YM3IHFUTa OPTOTOHAN (THK)
iiyHanrau 6ynaan.

IOKkopupa kypcarwiran (10.9-pacM) Mbe3oMeTPUK Halop
YA3HFH (P—P TexHcanru) MaxOypMit paBMLIIa ¢ HYKTaZaH
VTUUIH KepaK, ABHH WY OKHMHHHT KYHIQIAHT KECHMH GHIaH
AENPECCHA 3TPH YH3HFUHHHI YYPaWraH HYKTAacWAaH YTHIIH
Kepak (4yHkH 013 Oy epaa atMocdepa Gocumuun 3bTHGOpPTA
ONIMaHMHK3).

Hanopcu3s ep ocTH CyBHHHUHT HOTEKHC WUNTapUNaHMa Xapa-
KaTHHH VpraHuwaa KyHHIArH coaganaliTHpHLnapdn Kadyn
KHNaMu3:

1) OKMMHMHT KYHAAAAHT KeCHMHHH Tekuc Aed Kabyn
KHAZMNW3, YYHKH YHHHT 3PHANHIH JeSpAH KAaTTa 3Mac;

2) OKUMHMHT KYHAAAAHT KECHMHHH THK (BepTHKaN)
1e6 Kabynm KMaMK3, YYHKH ¥3aH TYOMHUHT HMWAOH fespny
kuyuk. Uy commanaliTipyuuiapra acocaH XakMKHi ep octu
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cypaap {(dunpTpanns)
OKHMHMHHHT Xucobaaul
MOAEAHHY ollaMul, Oy
xoaga 10.9-pacsmaaru
: X0AaT, MOJEN TapHKACH-
r:% " Aa 10.10-pacmra Kyuupnd
: MR oauHagn. by moaenaa
OKHMMHHHT KYHAAAAHT Ke-
CHMMH TEKHC By THK (Bep-
THKan) OYranm, OKUM-
HHHT YU3HKRapu KyHaa-
10.18-pacw. NAHT KECHM YH3IHKAIPHEA
Gupo3 OpTOTOHAN
6yamaiian, Ilysra xapaMacaan 643 LOYHAAN X0naTra KyHULIH-~
Mu3 no3umM, 10,10-pacmHM (IBHK MogendK) Kapahb yukud, yHaa
HKKHT} KVHAANAHF KeCHM, a—b Ba ¢—d Kecumnapuuy deiru-~
nanimus, [y kyHpanasr kecumaap OpanuriHUHT 6apua epuaa
a~b uuur Ganananury OViinyga 1,2, ... Ba XOKA30 HyKTanapuaa
Gup xun Ba ds ra Teur ds,, ds,, ..., ds, napHu TaiunaiMus. by
KECHMAAPRUHT Hanopnaph: a—b kechmaa — i, c—d kecumaa
~H; ynapsarn HYKOTHAFaH HANOP 3Ca a-—b KecuMaas 10 ¢—
d Kecumrada ds opanuruia Kyituzarnia

—dH= H—H, (10.29)

Hiyndai 3xan, oxumnunz bepurean Kynoasane Kecumununz (Ma-
canaH, a—~b KYHAANAHT KeCUMHA]) fapya HyKkmaaapuoa nee-
3OMEMPUK HIUAs Bup xun 64 3pKuH 32U Cy8 CAMXUHUH2 HIUa-
fuca mene

=

— e e e

J = -id’si = CONSt (OKUMHHHT KYHAANAHT

(10.30)
KeCHMH OViHHya).

ByHoan Kenu® YWKAAHMKY, ep OCmi CYSAapu OKUMUHUHE
(hurempariun) mesnuayu oKUM KVHOaIane Kecumurune (Macanan,
a-~b Kecumu) fapua wyxmanapuda Gup xua ea mexe. YHn X,
Hapcu HazapHacHra acocad Kylipnaarigua €3mu MyMKHH:

=kl = —% = const (OKAMHHHT KYHAARAHT (10.31)
Kecumy O¥inua)

Xyroca: OKMMHHHE KYHIQIAHF KecHMH OVilnya uxtuépiui
Byxkranapaa GuAbTPALMA TeIUKNAPUHHHAT TAKCHMARHWIIH (Ma~
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calal, M-—Aa KECHMMM YUYYH) TVEpH TVPTOYpusk o w' W A
waxknuna 6ynann, by epraprava teszan K okEMbHIn He
pHArad KYHEANAHT KeCUMH YYYH MXTHEPMIL HYKTANsIH ¢ H-
TMra TEHr {p OCTH CYBIAPH OKMMHHMHI TEKHC ¥3rapyssiH
HOTEKHC WATAPHAAHMA XapaKaTH Y4VH)

v = q, (10.32)

OyHna ¥ — KapanaéTrad KVHIANAHT KECHMHMHT UXTHEDUIT HYK-
TACHIAIY TE3THUK,
(10.31) renrnama sa (10.32) TeHrnaMasn Hazapsa TyTCaK

v=~kicg. (10.33)

Oyraa ~% — ACAPECCHS PH HHIHFUHUHT HYKTACHARIH HH-

waby (Geprarad KYHIATAHT KECHMTa Terniuin).
(10.33) Tenrnama XK. Zwnwow dopmynacu neb ara-
nasu,
10.5-§, EP OCTH CYBJAFH OKUMUHHUHT HOTEKHC
MIATAPHIAHMA XAPAKATHHUHI AHOOEPEHIIHAL
TEHIJIAMACH (MPU3MATHK ¥3AH YYYH)

MavaymMKH, HAMOPCH3 OYHK, ¥3aHAApHaru CYHKAHK
OKUMMHHMHT HOTEKHC HITAPHIAHMA XAPAKaTHHHHT
AB3CCY muiwabu J (10.11- pacm) KyHWAATH WKKH XK TEHI-
nama BuiaaK ugoaananviin MyMxud (7.23 sa 10.30 dopmyna-
Napra KapaHr).

J=i-4.  (10.34)

J=-dL (10.35)

(10.34) sa (10.33) Texrna~-
MANAPHM HA3apJAa TyIrad Xo/aua
(10.33) TeHrnaMaHu, #bHH XK.
Hionmon GopMmynacHH Kyiumna-
riua KYUHpMO €31 MYMKHH

Epcamau |y 4

v=k(i-4).  (10.36)

?praqa TEIJIHKHH aHHEAaraH-
AAH KeitvH cys capdMHM yanyk-
CHIAHEK TEHTIMIAMACHIaH leﬁHJla—

i . 16.11-pacm.
FHYa €3HI MYMKWH.
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0 = = wk(i-2). (10.37)

Onudran (10.37) teHrnaMa HAMOPCH3 €p OCTH CYB OKMMH~
HUHT HOTEKUC HATADHAAHMA XAPAKATUHHHT acocHi audipe- -
peHunan TeHraamacu (rydn Huwabu i >0 OynraH npusma-
TUK ¥3aH yuvH). Y3aHHUHT OMPAMK KEHTRUTH VUVH CONMLI-
THpMA cyB capdu:

a) ¥3aH TyOn HUWady i > 0 6¥nrad xon yuyn (10.11-pacm)

q=hk(i _,_), (10.38)
0) ¥3an TyOm HUWadu F = 0 6¥aran xon yuyd (10.12-pacm)

_ dh
q = -hk 4. (10.39)

Dpxun arpH cys caTxXH ynswrm 3DCCY maknuamn ¥pranum

Ep 0CTH CYBAAPUHMHT HOTEKUC MATAPDHUAZHMA XApaKaTUHH
ypraHWIiga ep OCTH CYBHHHHT XapakaTH IPH3MaTHK
¥3anmxa HamopcH3 OVnrad xonaa, OKHMHHHT HH
[ MeTp ne6 Kabya KMAHHAIM, SbHH DM PIMIUK KeHTIHK-
Aard OKHMHRHI XapakatH kapamaaun. KOxopuaa
KYPCaTHATaHoeK, ep OCTH CYB OKHMH KapanagTraHiaa xapakar
WIapTAapH Xap AOMM KyHemgarnua 6VaHiINA Kepak

i<i_Ba h, =0 (10.40)

by epna uiyHW alTUD YTHIT KEPAKKH, ep OCTH CYB XapaKaTH
naiTvaa ¢ 3oHachk H¥ynmalion, dakar ¢ Ba b 3oHamapH Mmap-
Ky (OyHDa ¢ Ba b 30HACHHU § > 0
6VnranZa, yHaaH tawkapu b 30-
HacuHM { <0 G¥naranpa xam yupa-
B DN Ja- ek 'f \ ] T TMMI MyMKHH). ByHaan kypuHaan-
- 20 0 KM, ep OCTH CYBH OKMMHHWHT HO-
TeKHC MJITapHIaHMa XapaKaTHHH
KapaétraHaa ¢akat TVprTa
9OCCY WwaknHHH YUPATHHIHMU3
MyMKHH (10.13 g, 6, 8- pacmaap).

& W Epeampe |2

1 |
i 3z ', 10.13- pacmMaa Kypcatunrah jAen-
[ 1
PeccHA 3CPYW YUH3MFUHUHT LWAKAM-
10.12-pacw. HY KAHYAJNHK XaKHKATra SKMHAH-
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(<8 A

1€.13-pacm.

A

rMHW IOKOPHAA KEATHPWITAH AMPEepeHllHan TeHIIaMast

TAJIMA KUAULI HYAW OWnaH TacauKAaiiMma.

10.6-§. HAITOPCH3 EP OCTH C¥B OKMMHHHHT HOTEKUC
HATAPHIAHMA XAPAKATHHHHT NUQPEPEHITNAI
TEHIJAMACHHH HHTETPANLIALI

1. Vaan TyGmamar HWwaGu i > ¢ G¥aran Xxoa yuym (TYFpR
Hnmabar ¥3an). (10.38) TeHrNaMaHWHT yan TOMOHMAATH CO-

JNHIUTHPMA CYB capdHHH TEKHMC UIrapuiaHMa XAPaKaTHHHC °

THAPABNUK MeMeHTAapHHK xHcobnam (10.25} TeHranamacu-
A3TH HOPMATT YKYPIIHK hy OpKaaH aHnK1acax, q = khjiy xonﬂa
(10.38) TeHrnama Kyiuaarnuya €3dnaau:

khoi = kh (i - 42). (10.41)

(10.41) Tenrmamann & ra KHCKapTHpraHAaH KelUH, YHH
s Tra rnuchataH eycak: o
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dh _ Ry
dh- TR (10.42_'

BA Kyitnaarn GearnaapHu kabyn Kunrad xonga (10.11-pacm) -

=M - =5 -

nl = “’0 + T'lz - hﬂ Ba Jr_‘5‘2 SI' (]043)
1—1 Kecumpan 2—2 kecumraua (10.42) TenrnaMaHu HHTEr-
pannacak, 23CCY HHUHI TEHOJAMACHHA €KM ACIPECCUST BTPH
YUIHFUHHHT TEHTIAMACHHM ofaMu3 ({ > 0 Xo1 yuyH):

L, -, +2,31g 25, (10.44) |

10.44 TeHrnaMa AeNPECCHA IrPH YM3HFRHUHT TEHMAaMack aei- §
MAaON.

2. Vian TyOununr ammabu i = 0 6¥aran xoa yuyn (ropu- |
3oHTAA Xomataark ¥zaun) (10.39) Tenrnamanm 1—1 kecumaaH |
2—-2 kecumraya uHTerpaniab, XK. Jonon TEHrAaMacHHH ona- -
MH3;

l\g:\l

1Mk (10.45)

uﬁ(h,hhgy (10.46)

Henpeccyra arpy un3surd, spHK DBCCY Susra napaGonaHu
anrnaraau (10.12-pacM). { — oKUMHHUHT | —1 KeCUMUASH 2—2
xecumuraya oynray macoda; #, Ba A, — okuMuunr 1—1 Ba
2—2 KecHMaapuaa-
[H CYBHHHT 4YYKYp-
auru. By epaa
(10.45) TeHrnama
XK. Tiomou TeHTha-
MacH aed puTHNa-
. (10.45) vHr Ky-
fugarnya KyuHput
€3aMu3:

9 =y Jy, (10.45)

GyHMa

10.13a-pacu.
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o =L +h), Jy =40~ hy).

(10.45) TenrnamanaH (polaaTaHUG ep OCTH CYB OKMMM-
LI ASTIPECCHS 3rPH YH3UFHHM OCOHTHHA KypHul xamaa dhunb-
1sIHe CYR capdi g HH aHUKAAW MyMKHH. CONHLLITHPMA CYB
cipipu* ¢ HY aHuKAaw yuyH 10.13a~ pacMra mMypoxaar 27a-
M, ¥ TVEpM Oypuain 1yproypuak ABCD waknnaa 6yaub,
1WHT (KYM) HAH TALUKKA TONTAH. YHUHT Y3YHAHIH L. 10Kopw
sl HacTKu Obediapnary Cys UyKypAMKIAPH TeTHILAWYA h, Ba
/t,. By HHIIOOTHUHT 6agaHWAAH ¥TTaH CyB GUALTPALIUA AeHH-
wajn. by dunawtpauua cys capduuu (10.45) tenrnama épaa-
MUILA AHHKNAHMK3, Arap 6y HHIIOOTHHHT Y3YHAMMHHU [=L
Jeh oncak, y xonna (10.45) tewriama

hi-hi
D]
q T k (10.47)
KYpPHHHIMMHNA ONlajw.

by dopmyna épaamMuna g HU Xucodnad zenpeccus 3rpH UH-
SHFMHU Kypuuira Kupuuiamus, ByauHr yuye (10.45) tenrna-
MAJAFH XaITapHH Kyiinaaruva SenrnaaiMis,

ho=hl=x

Ynaa (10.45) popmynara 4, =h; I=x uu k¥iiud unkcak (OyHaa
h — nxTHépui W —W, KeCHMOArd CyBHHHI YYKYPJIHIH] Y
oxupry kecum W,— W), AaH x opaaukaa KoHfaliraH, x — OXHp-
rM KecHMAAaH TO KApanaéTraH MXTHEpUI xecHmraua Gynrad
mMacoda), KyHHIArn TeHrnaMaHu OAaMK3

2 P
4= ixz;x{'.z (10.48)

OyHaaH MN aenpeccHst 3rpH YH3UFHHHHT KOOPRHMHATANAPHUHU
YHHHI Y3yHanurn 6¥inga, xucotna dopMynacuHM oraMua:

h=,‘h§ +%2x, 10,49

Gy TeHraaMara (10.47) man ¢ kuiiMariHu K¥ylicak:

* 1 M KeHrAUKIATK cve capdu Hazapga TyTHIAON.
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h= BT Of -, (10.50)

(10.50) Tenrnama €paaMuaa NenpeccHa 3rpH UU3HFH MN “"'i
kypamus. (10.50) rernrnamanas KYpuHns TypuGAMKH, nenpecs !
CHst 3IPH YM3HFY £ ra Gorauk 3mac. Jlemak 4, Ba /1, 4yKypNHK- ;
aap Gepunran G¥nca xap xun rpyHTIap yqu )gaM JenpeccHs
ITPH UHIMFY OMp xun G¥nani.

10.7- §, EP OCTH CYBJIAPHHMHI CYB HHFYBYH TAJIEPEA
BA APEHATIAPTA OKHE KENNLIN

Ep octv cyerapuHm iMryBuYM ranepesiap MXTHEPHIT uy-
KYPAHKIA xoiaamrad 6¥auiuyv myMkud. Macanau, vkkii xun
YYKYPAMKAA KORMALITAH ranepessHn Kapa® MHKaMH3.

1. Cys yTkasmac kKarTnamaa xoiinamran ranepes (10.14-
pacm),

lanepesra 6up TomoHaad (radepedHMHr 1 M y3yHIUTH
O¥iiu4a) oxnb KenaérraH COMMILTHPMA CYB CapdMHU ABHK-
namspa X, Tiomonnunr (10.45) dopMynacusan ¢oinanann-
aanu

=L - m), (10.51)
I= L, yxonga

= LL(hf -, (10.52)
Gv epaa h, — TaGuuii XONaTAArY €P OCTH CYBHHMHT YYKYPAKIU
(ranepes lgypmnmlmaﬂ WITAPHTH XON YYyH), h, — ranepes-

IarH CYB YyKYpAHTH; L - rajieped TabCcHp 3TaéTran Y3YHIIHK,
¥ Kyitngarn QopMmynazaH aHMKAIHAIW

fp CEMAY

10.14-pacm.
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_ f!;—ﬁz
L= T (1053
byina Jt.,m — AEMPEeCCHs IIPH YU3WFHUHMHI ¥pTada HMUWIAOH.
MabayMky, 1 M yayHIMKAATH rafepeara WKKana TOMOHAAH 2¢
CONMUITHPMA CYVB capdu Tvinaau. [anepesra TyWagTraH cys cap-
w1 Mabaym 6¥aca (10.14-pacMra KapaHr), y X0143 AgRpeccys
WPU YUIWFRHM KYPULLHMH3 MYMKHH,

2. Ocma ranepes (xu IpeHax) — cys yTKaamac KaTnam-
JIAR 0KOopHaa KoHnawraH raaepen. lanepesnap xoinamrax
HYKYPARK CYB YTKazsmac katnaMraua etud Sopmaca, GyHpait
riepesIap OCMa raiepesanap €k apeHanap ned aranaam. Jpe-
HHAAap ropM30HTan Ba BepTUKaT woHWnawrad Oynagm. Yuy-
MaH, OYHAAH JpeHanapHW KypUILgaH Maxcas, ep ocTU Cyb-
JAPH CATXMHMW MacailTUpuil. Yaap Macanad, KOTAOBAHAApPHH
KYPUTHLI, TTaXTa Aanajapiia ep WpHHM 10BUL, MarucTpan
AYMAAPHUHT MOMOTHOCHHY CyB GOCHIIAAH CaKhall yYyH Ba
001IKa KYPUTUAAAUMaH MaxCyC FMAPOTEXHHK HMHIIOOTAapAA
K¥ANaRWIAAM.

TopnzonTan apenak. byBaail ApeHaKNAP ACAPAY WYKYP )Koﬂ—
AAUIMACAAH ep OCTH CYBAapHHU HUCGATAH KaTTa OVAMAaran 4uy-
KYPTHKKA HacailTHPHLL YHMyH vutatunagn. [opwioHTan ape-
Hamap oudkK, (TpaHwieanap, KaHapanap, AQTOKAap) Ba ENMuK
(KyBypnap, raslepesnap) xoauaa 6ynanu. Yaap Gutraink apex
EKH APCHNAP TH3UMMHH TAUIKMA 3TraH xonaa Kypunamu. Ky-
BYpPAAH SCanraH FOpH30HTan ApeHa cxemacw 10.15-pacmaa
Kentupunrad. 13.15 a-pacMmaaH: ropvzoHTan Apen 1 nap rax-
MWHAH FHApOH30THNCAap 2 ra (Oynap TaOMuMd xonatiara ep

&
8 camye

- Taduid co8 cormpu”

10.15-pacm.
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OCTH CyBAApMHUHT F3FCCY ropu3oHTaINap OPKANW KYPUHH=
Wiy} napanaes 6¥nagu. Ep OCTH CyBH APEHAApAAH CYB HHFYB= -

UM 3 nap OpPKanu KOJAEKTOp 4 fapra KYHWIaiu, HATHXKaag

K¥PHMTHIL HOpMatapH Gaxapunany.
Bepruxan apenak. byHaait ApeHaxuiap ep oCTH CyBAApH Yy~

KYP XOANnawraH xonaa Ba CYB CaTXMHH KarTa YyKypjiWKnapra

[P N

nacaiiTHpHLI Y4YH HILIATHAAAH. BepTUKAN ApeHNapHMHT KYAYK, -
BA CKBaXHHA KYPHHULWHAAIH TYPJIAPH €D OCTH CYBNAPHHUHE

CATXMHW MACARTHPNULAAH TALIKAPH, AXOMUHU NMIUMITHK CYB 61~
AaH TapMHHAaW BasndacuHH xaM daxapaau.

Ocma 2anepeany xucobaaw ycyau. Iynu afth v ke-
pakku, OyHmail ranepesiapra cysiap gakat éH TOMOHAAPAAH
amMac, Banku yHHHT TyGuaaH xam oxub kemaam (10.16-pacu).

byHpait ranepesnapan dparmeHT yeyau GHAaH rMApaB-
AUk xucobanamuu P.P.MUyraes Takiaundg atran. By vcyn-
HUHF acocH OVan6 oxum uusnrd M —M Ba N—N ranepes
TYGUMHUHAT ep OMNaH yypaluraH HYKTACHNAH ¥TKA3MATAH
O¥1u6G, YHHHT KoopAHHaTta Gowid Ox pned kabya KHAHHTraH,
aManna 3ca Kalyn KWIMHIAH OKMM YH3HFH Ox YKWAAH NacT-
poKaa 6¥auwu Kepak. by oxum unsurn M —M Ba N—N ra-
Jepeara oKHO KeMaéTral cyB OKUMH KVHAARAHT KECHMUHUHBT
MARIOHHUHH HKKH: A Ba b dparmentra axparaau. Ox ¥Ku
LIAPTAH CYE YTKAa3Mac uM3KFH ne® Kabyn KunuHuG, ranepe-
sra €H TOMOHAAH OKUO KesaéTraH CYIOKJIHK IoKOpHAa Kypcea-

10.16- pacm.
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MATaH ycyana xucodnaHud ¢,
(10.47) TeHrnamanaH aHWKAAHAAM 18

(10.16-pacm): A, {g | ]
a2 ‘\\/,ﬁ=0
= k. p? 2 8 T
g =& W-1),  (10.54) S
o 27

Ip ocTu cyBMHHHr ranepedara 46 ?5"
YUHHF TyOMBaH okHO KenaérraHu-

M (4bHH b parMeHTHAAH) ¢, g4 »

OpPKAJIN aHuKaaHaaw (10.16-pacm). ' i ™

¢, HY XHCcOBaaul yyyH ranepeara PO XY T
oKMG KHpaéTraH (ranepesa Tyéu- - il

HMHE sipMMCMAAd b/2) duibTpa- REPT o

HHA CYBHHHHT XapakaTHHH Hanop-
i1 Ae® Kabyn KMAMIY KepaK. YHHHT

HAMOPY 19.17-pacm.
Z=h —h,

a5 26 g7 085 49 140

¥ xonna
g,=kZq. (10.55)

OeArn KUPHTaMM3

& _ .
5 =4, (bexrn); (10.56)

6y epaa £ — Hanop, vy Kyiuaariya aHHKAAHagH
Z=h—h,
g, — kabyn KWIKHTaH cyB capbM MHUKIOPH; ¥ KO3bhHUIMeHT-

nap o ea P ra kapa® P.P.UyraeeHuHT rpacpurunan (10.17-pacm)
OJHHAIH

Tynux connwTHpMa cys capdbH ocMa ApeHaHHHT (ranepen) A
Ba B $HparMeHTHHHHF GHp TOMOHKAAH

q=q+4, (10.57)

Ocma ranepesHUHr A ea B pparMeHTHHHHT MKKana TOMO-
HUAAH YRUHT Y3yHAUrY O¥finua ymymuit cys capdu

Q=24 (10.58)
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10.8-8. TEHT ¥149AMJIH BUP XU TAPKUEBJATM I'PYHTAAH
KYPHJITAH TYFOH OPKANIM CH3INE YTAETIAH
(PUIAbTPALIAA) CYBHHHI XAPAKATH

Kapanaérran T¥roH TeHr ynyamnu Oup xua tapkvbaaru
[PYHTOAH KypuaraH 6yand, Oydnoa ¢guasTpauus kosdpHuUH-
eHTH & = const (TVFOH 0afaHUHKHI 6apya HYKTACHAAH CH3HD
yraérran cye yuyH). by epaa TYFOHHMHI 4COCH CYB ¥ TKa3-
Mac Kartnamaa xoinaurad (10.18-pacm). 10.18-pacMaan
ABCAE waknm — dunwtTpauus otnactu, 6yepaa; BC
YH3MFH — DEMNMpPECCHA 3TPH YH3UFH (IHT KOKOPH
OKHM YH3IHFH); AE9N3NFM — CYB ¥TKa3Mac KarT-
gaM (3HT MACTKH OKUM du3urn); ABCAE dunbr-
pauvsa o6 1aCTH MYNAATY NYHKTHD 4YM3HKAaD:

a) BC penpeccus 3rpM YH3WKKA napamnen uu3MKiap —
OKHM YH3HKAAPH,

6) ynapra optroroHan G¥araH ¢—a ra ¥xuaill YH3MKaap —
TCHI Hanmopnx YM3MKIap ned arananu.

a—a, d—d Ba 601Ka WyHra yxXwaiy 4yHu3uknap ¢uasTpa-
UM OKMMHHUHI KVHZAlAaHT KeCHMAapH €KH
TEHI HAMOPAW YM3HKJIAp; A, — TYFOHHHHI NacTKH
TOMOHMAAry (NacTKy Bbedmarn) CYBHUHT YYKYPAMTH; ki, —
TYFOHHHHT IOKOPH TOMOHHAArH (10KopM Obeccaaru) CyBHHUHI

ayKypinuru; [ 10T (b) CC ~ 1oKopu ToMoH (6bed) narn cys

é"fﬁf(ﬁ)c‘f

10.18-pacwm.
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carxu: [ AT (B) CC — nactku tomon (Obedh) garu cyB caTxu.
ABCHAE ¢dunpTpauus obnactu ¥3 uerapacu 6unadH Gew
GVynakaan ubopart (i0.18-pacm): 1} AB 6¥naru. Lly
O¥nakHunHr Gapya Hykracuda Hanop OMp xwi Ba A, ra Tewr.
byunaH k¥puHanuku, AB YM3uFU TEHT HANOPJIK YH3KK, O¥na-
ay (H =const); 2) JE 6¥narn. by xam Guprayu GaHavna-
rura yxiani, TeHr Hanopau YH3uK Oynaam (H,=const);
N AFE 6yaarn (cys ¥TKasMac KaTNaMMHWHI carxu). by
IOKOPHIA aliTWIraHgex, GuAbTpaAUUA OKUHMHHHMHI 3 HT HacT -
KH OKHM Yn3UFKWHHW Oepanu; 4) BC 6ynarn. By nenpec-
CHS TPH YM3WFH. YHUHI HXTHEPUIT HYKTacHAa

=z (10.59)

ByHaa 7 — KapamaéTraH HyKTaHWHD 0—0 Takkocnall TeKWc-
aurura HucbaTaH xofinawrad GafanAINTH,

5) CA 6ynaru. byvna xam Hanop A=z 6¥naan, aMMoO ¥ TVFpH
4U3NK, KoHpacH O¥inya ¥srapaam. (Q., Hanop anmopacura
kapanr, 10.18-pacmaa).

TyroHHHUHT nacTky £H6ownaran CE vusurn ynaaru C HyK-
taga BC genpeccHor YM3HFKTa yputma 0¥aaan. Hemak, C Hyk-
TAAA NBEIOMETPUK HWILAD TYFOHHUHI MACTKU AEBOPHHUHT HH-
wadura TeHr sinsd,

J=sing. (10.60)

FpyHTnas xypunran TYFOHHU THApPaBAMK XHcoOnaw Ky-
inrarnnapiad Hoopart:

a) T¥roH OamanMaas cM3HG ¥Taérrad {(duasTpauus) co-
JHWTUPMA CYB caphHHN aHHKJIallL,

G) TVroHHM NofiMXanagi yJYyH, YHHHI Oafavngas cnsub
YTaéTraH CYBHWHT genpeccha 3rpi YusuFy BC HY aHUKAaIl Ba

KYDHLL.

10.9- §. ACOCH CYB VTKAIMAC KATJAMA XOWJAHITAH
TPYHTAAH KYPIITAH TYFOH OPKAIU CU3NB YTAETIAH CVB
CAPOUHH XHCOSIALIN

[pyHTaaH AcanraH TYFOHHH THAPABAYK XHMcobhawia, Maca-
JIAHM CORAANANTUPHUI YIYH, TYFOHHUHT XaKMKHA Tpaneuenan
waknu A—b—c—E (10.19-pacM) HY LIAPTNH TPANTEUEHAAT LEAKI
A—b’~—c—FE (10KopH 2eBopH Huiuaby TUK G¥nran waxa AD)
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10.19-pacm.

(10.20-pacm) Gunan anmamTHpuLl Takng stvran. Bynaa eh B
HYKTalaH yrkasuiran W — W, kecum 61iaH WapTiu TYFOH max-
AuMnaru Ah” sepTHKan opacnnam macoda. By macoda 1wyHaai
KaOy/1 KHIJMHMIUYM KePaKKy, YHAA: a) WapThn wakiara A5 cE ra
*apo® OepyBud ((UALTPALMA) cyB capdhy XakHKHit wakn AbcE
AaH (GUnpTpauMs) CyB capdHra TaxMiHaH TeHT BYIHLLN Kepak;
0) waptay maknaM TYFOHAATH ACNPECCHS 3TPH YH3HFUHHUHT
V3yHaury C'C xakKMKMil WaKAgarara TVrpy Keauwg kepak (10.19-
pacM). FOxopuaary wapinapra acocan ko3dduunenT ¢ dakar
TYFOHHUHT 10KopH Bbedunard nepop Huuabura GOETMK, 3KaH.

Kimuuya rpyHTaaH KypHarad TyFosnap yuyH m =2-+6. Koadu-
UMeHT € o1 xucobna yyye P.P. Yyraes cbopuynacnnaﬂ cdofina-
nanamu3. by dopmyita TYFOHHHHT ACOCH CYB ¥TKa3yBYM KAT/IaM
YUYH XaM KyITAHMIHILH MYMKHH:

10.20-pacm.
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10,44
m = (},40. (10.61)
By waprmu wmakauun (10.20-pacm) @. [laddepHak yeymuna
xncoGnaimmu3. BYHMHT ydyH apTan TYFOHHUHT 10.20-pacmaa
KYPCATHAFaHACK, DUIBTPALUNS COXACHHU BepTnKan W,—W,
époaMHMIa MKKH ¢dparMenTra, sbHd { Ba Il q:vparme H-
TTra axparamms. by ¢parMeHTaap yuyn 6¥nak-6¥nak conuu-
THpMa CYB capdpHu aHUKAAHATH.

1. apriu T¥FoHEUAr | dparMenty yuyn K. Qiomon (10.52)
dropmynacuian cboﬁﬂanaﬂuﬁ COMIMLUTHPMA CYB CapdHHM AHHK-
NafMKn3 (lapTnn TYFOHHMAT Oy hparMeHTHaa CyIoKn MK Xapa-
KaTH — TEKMC Y3rapyBuaH).

hl ’fﬁ __ WK
g= k TP k, (10.62)
oy epaa L — (pparmem I HUHT y3yHAuIH; 2, — CHKHW Ga-
AAHAJUIK, M, — TYFOHHUHT MACTKW AEBOPHHWHT HHIIAG KO-
scubunvienTH; L,—A’h"BepTuKaniad o Nactku dvedgaru cys
carxyraya 6yarad macoda

Ly=eh+b+(h-h)m,. (1063

2. Waptau T¥FoHHKHT dparMenTH L1 YUyH g, HU aHnK1alk -
mu3 {10.21-pacm) {(wapTinu TYFOHHMHT Oy dparMeHTHIAa Cy-
IOK/IMK XapaKaTH — KECKHH Y3rapyB4yaH). YHHHT yuyH ¢par-
MeHT I1 uu D—D’ ropnaodran T¥Fpn YH3MK, OHIaH MKKH 30-
Hara OynaMus: ¢_. — 1OKOPH 30HA Ba ¢, . — MNaCTKH 30HaAaH
VraérraH cys cap¢u

g- facmae
> aona

10.21-pacm.

445

www.ziyouz.com kutubxonasi



%= st duy (10.64)

By waprtan tyroHHUHr dparmenTh 11 MKkkd 30Hazan ubopar
6yn0, yrapaaH cu3ub Yraétran (dunsrpanus) cye caphuuun
anoxuna xucoOnaiMu3: a) OKOpPY 30HACH YYYH CYB
capgmu ‘

Gos. = - 2a; (10.65)
6) TacTKH 30HACHM Y4YH CYB capdHn
duo =k 2L, (1066)

B) HXKkana 30Ha yd4yH {(pparment [} T¥auK cyB
cap¢u. bynuHr yuys (10.65) Ba (10.66) Tenrnamann (10.64)
TeHrnamara Kyicax, . [Haddeprak TeHrmaMacuHu onamMus

g=k2(irin) (10.67)

3. Hlaptnud W2KANM TYFOH YYYH YMYMHH CyB capduHH
Xucobanl TeHrnaManap cucremacu (10.20-pacm).

[Uynpait KWIKG, TPYHTIAH ACAATaH TYFOHHWHT 1WapTiv
WraKtn, A5HU UKKA anoxuma ¢parmedTtd, ¢pparment | pa Il
YYYH MKKM TeHraamanap cucremacu (10.62) renrnama Ba
(10.67) TenrnaMaHu ONJMK:

K-(+z,) .
2(10'- n?-a) ’

_ %[1,0 +2,31g (%*f“')}

Arap rpyHTIAH KYPHATaH TYFOHHUHT KYHAAMAHT KECHMH,
YHUHT I0KOPY Ba MACTKH Obedraprnia cys YyKypIHKIapy h, sa
h, Gepunran 6yaca, y xonma IOKOpHOArM TEHraamManap CHc-
'remacn (10.68) ma daxat MKKH HOMaWIYM: ¢ Ba 7, MaBXyl. by
TeHrnaManap cHieremack (10.68) kynuHua rpacbm( YCYJ10a e4H-
nanu; OyHAa 7, HUHT Xap XW! KHAMaTJIapaHH Kabya kuaub,

I
{an

(10.68)

whay

() Ba (I1) popmynanapzan § xucobnanamm a 4 = f(z,) rpa-
Wy Kypuaanu. ByHHHT KU3UKAPIHA XOiu IyHAaKH, rpadrKkia
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HKKUTA OUp XUA 3TPH HYHKUMA %-—' f(z,) Termumyua, 6upu

(1) Tenrnama épmamuaa, HKKHHYHCH 3ca (II) Teuraama épna-
MHWIA TY3HIALH.

{ pathMKIa IV HKKaJa 3Tp4 YH3HKAAp YYPALITraH HyKTa 6u3-
ra z, HUHr KHAMAaTMHH Gepann. Maboao TYFOHHUHT MAcTKH
Ovepuna cys Oynmaca (h,=0 Gynca), y xonza (10.68) tenr-
JaManap CHCTeMaCHHUHT €YUMH Z, ra HucGaTtaH OCOH Xan
KHIHHAIH!

¢ =l _ (%)’ s (10.69)

z, HY OwiranfgaH keiiMH, h,=0 O¥iraH xon y4yH, cuCTeMa

(10.68) tenrnamannsr (II) TeHrnaMacHaan -g— HUHT KHiAMa-
THHH AHHUKJIAHMUA3

an e (10.70)

(10.70) nad conuMwWTHPMA CyB cappu ¢ HH aHHKIaiHMH3

q=(§,—j)k. (10.71)

[UyHpat KwiHb, WAPTAM TYFOH OpKamu cm3ub yTaéiraH
(bpunsrpaumMsa) COMMIUTHPMa CYB capdH XaKBRKHH TYFOH Y4YYH
XaM KYLTaHHAHWA MYMKHH.

4. XakMKH# TY¥FOH LUaKNH VUYYH ACOpecCcHSH
3TPH YH3IHFHHHU Kypuuw. [Hapran TYFOHRHHHT (hparMeHT
I yuyn z, mawaym Gynran xoaaa (10.20-pacm) nenpeccys 3rpu
unsnFk B°C vm XK. Jionwu tenrnamacunan (h,=h, ne6 kabyn
Kunu6) doinanannb Kypamns,

10.10-§. ACOCH CYB YTKA3YBYM KAT/IAMAA KOHIAIITAH
FPYHTAAH KYPHIATAH TYFOH OPKATH CH3UE YTAETFAH CYB
CAPOHHU XHCOBJALI

AMaMHETAA Xap XMA KOHCTPYKLMANY TYFOHAAP MaBxyl. by-
JJADHMHT acoCH CyYB ¥TKa3rMy Ba CYB ¥TKa3Mac Kamiamiaapzaa
xoitnairad 6yaazn. byHmalk TVronnap Gasanuaa (Ypra KHe-
MHOA) CYBHH KaM ¥TKa3agMraH rPpYHTIAH ACANraH 3MY KaT-
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10.22-pacm.

NaM, AbHH «Aapo» YpHaTHAraH 6¥1mwn Mmymxnn. bykaait «<an-
poJap» ASMpeccHs 3TPH YM3IHFHHY NAcaiiTHPHLL YUyH XM3MaT
KWAAAM, WYHWHD Owiad OUp KAaTopaa TPYHTAAH KYPHAraH
TYFOHHUHT 10BMAWG, OYy3MAHG KeTHILIHAAH caKidal Koaaau.
Hlynaait t¥rornapnn xucobnaiuga KyHdmard tapruGaa v
oaub Gopwiaau (10.22-pacm). 10.22-pacMaarn A HyKragaH 6oL-
JAHATAMraH OKHM YM3HFHHH AE TYFpH YM3HFH AeG Kalyn KMIH-
Haau. AF yu3HrFuHM CyB YTKA3Mac KathaM neh kalbyvan Kunub,
YHDAH OKOPH KHCMPHW TYFOH GanaHuHMHT ¢parmedth | aed
Kalyn KuAud, YHHUHT 10K0pHAA KYPCATWITAH acocH CYB YTKas-
Mac Kartnamaa €TraH TYFOHHM XMCOONAWinG rMApPaBAMK, sibHH
uALTPaLIMA YeYAH K¥nAaHHNaaK (aBeanrk GaHaura Kapawur). Uy
acocaa XHCOHNALL HATHXACHAA ACTIPECCHUSE 3TPU YH3HFH YH3MNRa-
AH Ba TYFOH opKanW cwikub yTaétran (buasTpaliug) cye cap-
&u anvixknaHagn. DHIH AE YH3UFMHHHT MACTKH TOMOHM (par-
MeHTH H ra Keacak, y xoama Hamopiad (GHABTPAUHSHH XHCOO-
Al YCYRMHH K¥anaiura TYFpH Kenand, YyHKH AE UM3HFMHW
FUIPOTEXHHAKA HHLIOOTIAPHHKAT QROTOETHHM TEKHC acocH Hed
kalOyn kuaran xonga, 6y dawotder tarunary dparsedt 11 vn-
LIOOTAArn £ Hamop TAbCHPHAA MULMAaATH AeG xucobnaitmus.

Amanuil mauwiryaom Pmrazuul YMyR ep OCmu CYeAapUHitHe
2anepesaapouy, WyHUR20eK, 2pyamean Kypuszan myroH op-
Kasu cusul ymaénmean (Quabmpauyus) cyeHune XapaKamurit
84 YHUHZ capunu xucobaau.

10.1-macana. Tenr ynyamnn ypra sappavyanu, OHp Xun
TAapkUOJIK TpyHTAAH Ty3WiraH TYFOH opkaiu cu3ud yraér-
raH CONKMUTHPMA CyB capPUHU aHMKJIAHT Ba yHAA denpec-
CHSA 3TPH YH3HFUHU KypAHF. TYFOHHUHI aCOCH TOPH3ORTaN
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10.23-pacm.

CyB ¥TKa3zmac Katnamaa xofinauwiran. Kyiuwgarn 6epuiaran
KHMAMATAAD acocHAa MACAJIAHHW CYMILI Kepak.

Ounbrpaums Kodhpuuventn k=6,0 m/Kyn ékn =6,94x10-5
M/C; TYFOHHMHT Sanapamrn H,=4,0 M; k|=3,0 M; 7,=0,5 M;
6=11,0 m; m =2 (10.23- pacm).

Eupai. 1. (10.68) Tenrnamanap cvctemacuuuur (11) tedr-
NAMACHIa acocaH f = h, + z, HU Kabyn KHAUG, % KHHMaTH-

HHY GHHKJIAHMH3.

2. OauHrad HaTHXaAap acocHia % = f(i) rpadHkHY Ty3a-

MHU3, Oy 10.24-pacmmarn | 3rpH UH3IHK,
3. (10.63) dopmynanan L, HuHr 2- GaHanna aHMKIaHraH

i, Ta acoCaH aHMKA3HMU3,
4. (10.47) &xu (10.49) dopmynanan A uu éxu (10.52) nau

W= Jh; + (-E)ZI_Q Hu xucobnaimus. IOKopuaa xkabysr KHAuH-

raH A, raacocad i = h, + 7,
5. (10.68) cucremanuur (1) TeHrnaMacHnaan A HW XHCOB-

nam yuyH % HHM aHUKAANMM3.

Xncob-kuto6 Haruxkanapu 10.2-xanpanfa KeITHpuUn-
FaH.
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10 2-wmadaaq

oM 055 060 ) 0,65] 0,703 0,75 1,0
%, m (10.88) (1 0,095 0,139 0,18510,223] 0,262 0,423
L.wm 17,60 17,80 17,70 17,60] 17,50] 17,00

b, M

1,829 230 | 2,64 | 290 | 3.12 | 392

%‘M(IO.SS) (D 0,357 0,293 10,194 0,069 | — —

6. % MUKIOPH Ba Kabya KUNuHraH A, ra acocad 10.24-pacmaa
2 YH3MKHY TY3aMH3;

L=7).

Hatuxaga vikkana 1 Ba 2 YMIMKAADHMHT yupaliraH HYKTAcH
Hu3ra

W o=h+z7, =0,65 M

Ba -ﬁ-= 0,187 guiimaTiapHuU GepagH.
7. OGUALTPALUA OKUMHHHHI COTHLUTHPMA CYB capbH

0,3
0,25
0,20
% 06
a0
005

o008

1~(3)s-
N2 = =0,187.6,94-10°° =
N ~To =1,3-10" m*/c.m.
AN
- N\ (10.63) TerrnamMananr L Hu
AHUKAAfMU3;
| ™~ A
|
M Ly=¢h +b+mih—h)=
1
oo ﬁw — b+ AH, - K) =
FRTE RS AL < 11+2(4 0,653 =
=17,69 M.
10.24- pacm.
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(10.51) gan A HW aHUKAAHMU3

W= [h +(%)2Lﬂ = 0,653 +0,183-2 17,69 =2,66 m.

8. Henpeccust srpu unsmensan (10.53) teHriamara acocal
4 OaH TO A, Taua opainkaa XUcodnaitMnus, Xucob-kutob 10.3-
KAINBAJIFA TYLUMPMITFaH.

10. 3-xncadean

xm ] 00 | 50 | 100 150 160} 17,0 | 17,69
homp o266 | 227 182 1201 103 ) 083 | 065
Lw| — | - | = — | = | = | 1760

baxapuaran xucoh-xuTobAapra acocal Aenpeccus Irpu Uu-
3UFMHU Ty3amu3 (10.23-pacm).

Taxpopraw ywyn cagoasap

10.1. ®rnsTpausa rylu'ym{acu. Munwtpauna koadpuuueHtH. Japeu xody-
HH HMma?

10.2. Ep o¢Ti CYB OKHMHNMHT KYHAANAHT KECHMH KAKAaH HOMAaHAdN?

10.3. DunbTpauua koxppHUMEHTHHHAT GHIUK MabHOCKH KaHZaf?

10.4. OuabTpatua OKHMUHHHT TEKHC Bad HOTCKMC XAPAKATHHH TYLIYH-
THPUHI? '

10.5, JenpeccHa 3rpu YM3WFA TYIDYHYACH KaHzai?
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