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Nx~Tucoguii macananapHu 3™an 1w myTtaxaccmcnap
ongura mypakkaé macananapHu 1%yaan. by macananap Typ-
nn dakTopnapra 6oram!* 3%amga ysapo 6ornun! 6ynm6é, ynap
BalT paBomuga ysrapmb Typagun Ba ysapo 6up-6upura Tab-
cupun y3rapmnb Typaau. by ysrapuwnap wtucoguin macana-
napra agekBaTr maremMaTukK mogennapHu 1°duwHmn mal’cag-
ra myesocou!' 1 mnmnb 1°Maau.

MaTemaTmnK mogen abcTpakT wwaknga npobiemaHn akc
3TTUpagu Ba by npobnemara 6ornw” Typam - TyMaH xXapak-
TepucTuKanapHu 3™mcobra onvwl MMKOHUHW 6epagn. MaTe-
MaTUK Moaengaru Taz’™Nvn Ba 3 Mcob6-KMTo6 1MamnraH maca-
nanapHUHr onTuMan e4MMUHUN TaHnall UMKOHUHW 6epaan.

Ywoy KUTO6 Typam maTtemMaTukK mogennapHu )praHuwi-
ra, ynapHm 1~nw, nl\tucoauini macananapHu eduidra Tag-
6urn, eunmnap mMetoamkacura darvwnaHagn. YHaa Hada-
17ar onTMan eYMMHU TONULW HUMA YYYH LY eYMMHU TaH-
Nnawl acocnaHagw.

1- 6064a martemMaTtukK mMogennapHun 1NpUWLHWMHE 3Tanna-
pn-60cl™Mmynapu, NpuHUunaapu 17apab Y mnagw.

OonTumManinK Kputepuii ( Me3oHun) byilinya matemMaTuK
MoJennapHu cuHdnapra axpartuwl, YyerapanaHuwinap cTpykK-
Typacu, HOMabayM oakTopnapHu 3™ mcobra onuw Kabum Ty-
WyH4yanap Kentmpunagau.

KeimHrn 6o6napra Typam mateMaTuUK mMogennap Kentu-
punagun. 2-606 4ymM 3w N oNTUMM3aLMa Mmacananapu, y4mHuun
606pa mascyc CTpyKTypanu mogennapra, T5¢tnHUmM 6064a
HOUYM3TYLL NporpaMmMmanaluiTmpull Macananapu, 6einH4Ymn
606pa onTuman Mmacananap rpadnapgarn edmmm 6epunraH.
OnTnH4YM 6064a ANHAMUK peXkanawTMpuLl nNpuHUmMniapu-
HW ypraHuwira éaruwinaHagu.

H"ap 6up 6064a MacanaHUHT 1NYANAULLN YHUHT YUYYH Ma-
TemMaTuk mogennapHu 10cm, yHU 3™mcobnawi ycynnapu 6e-
punraH. MaTtemaTuK MogennaliTUpULWHM 1$ynnab ontmman
eYnMu TonunaguraH TATUCOAUNM Macananap KenTUpuiaraH.



By macananapra MHBeCcTULUANAPHN peXXanalTUPULLHW on-
TUManIawTUpuLL, peknama PaoimaTUHU TalKuanaw, wrart-
nap pynxaTuHu Ty3uwl, Kabunap kmpagn. KoHKpeT pacuyeT-
nap 3"am Kntobaa KenTupunraH.

Ywoéy kntob N15Trucognii Ba TexHMKa onni yl9™B topTia-
pn Tanabanapu yudyH 3~amga MNTucogua mateMaTtuK MO-
pgennapHun ynnawra 1{nsnlsSyBunnap yyyH MyspKanaHraH.



1-606

MATEMATMK MOAOENNAP BA YJTAPHN
WMCOBNALW YCYNNAPWN OB30OPU

1.1. OnepauunoH Tagl’Vi™oTnap pexxacu

MaTtemaTuk mogennap 6mpuHum mapta bytok BputaHu-
apa 30 viunnapga mygodaa cucTemManapuHu Tallkuanawa
1™MynnaHraH. by cuctemaHu vwnaé dw™Mwra Typam myTa-
xaccucamknapra ara 6ynaraH onmmnap >ant 1~ ManHraH.
CuctemaHu nwnabé uml’Mwaa ayuimaH TOMOHHUHT 3/\apakart-
napu aHn 6ynmaraH wapoumtnapga v K)punraH sa LWyH-
ra Moc matemaTuk mogen sypuiraH. by Bal{tra kenu6 6u-
puyH4YM MapTa «onepaunoH Tagl™mlNom™ TepMUHU nwnaTuni-
raH. by 3™apbuin onepaumsnapHu Tagl ™M 1plavwHn aHrnaT-
raH. KeivHru innnap gasomuja onepaumnoH 1aglsMs0r éxkm
>KapaéHnapHu gola/s stuw myctal{nn cudatnga pysoXkna-
HM6 6opmobyla. By haH cuctema Ba >kapaéHnapHu 6ol a-
puwga onTuMan ednmnapHW TaHnawga KeHr 1$ynnaHmol™-
na.

YXapaéHnapHu 1aal’vil{ sTuw 60clmunapura;

1. X KapaéHHn Ky3aTuil Ba 60WINAaHINY Mab/lyMOTNapHU
NUrnL;

2. MacanaHun 1™MauL;

3. MatemaTuk mogenHu 1yppud,;

4. MogenHun 3™ cobnaiy;

5. MogenHn TeKWupuLl Ba HaT>KanapHu Tas’™nn aTULL.
Arap onMHraH HaTwkanap TaxpubaHu l5aHoaTnaHTMpma-
ca, y ~onga 3 6ocl™mura xManTtunagn, SbHM 6owl{a mopen
1{ypnnagn ékn 2-6ocl{nura 1 antmmmb macanaHm 1l aiitagaH
1ynnagw.

6. Tapl™NWS0T HaTwXKanapmHmn 1M nnawnap Kvupagy.

WyHagan 1™Mwmb okapaéHnapHm tagl{ls st nHtepayu-
OH >KapaéH 6ynmb, yHgarn ~ap 6up 6oapu Tago L OTUMHA
YHUHT ongupga TypraH macanaHu 3™an lplavuwra Al1”™mHnaw-

Tnpagu.



>YXapaéHnapHu 1Tggl/VIN sTMwigarn acocnii ShuH marema-
TUK MOgenHn 17ypul Ba yYHU 3”™Mcobnawura axkpatmnagy.

1.1. 1-Tabpud. MaTtemaTunk mogen — 6y >kKapaéH EKu
CUCTEMaHUHTI y3uga abcTpaKT waknja MablyM MabHoAa
MNoXu bopunya Tyna akc aTTMpyB4YM MateMmaTtuk MmyHocabar-
nap cucremacugmp.

1.2. 2.- Tabpudp. N1 Tncognin-marematnk mogen VsS4
coanin macanaHmn Tagl’wvl{ atmwira 6armwinaHraH maremaTuk
MoZaenanp.

>KapaéHHun Tampx™MI™N aTul MatemMaTtuk MoAenmHum 17ypul
Ba YHW 31cobnawl 3MonatHY Tas’Vinn aTuwira Ba >KapaéHHu
bowlNapuiwira onTuMan e4MMHU TaHnaw ékKu TaHnaHraH
eYMMHWM acocnawura UMKoH 6epagun. NMpobnema mypakkab
6ynn6, y kKynnab dgakrtopnapra 6ornnl{ 6ynraH 3™onga ma-
TeMaTuK MogennapHu l{ynnaw 3apypamup.

ByHpali 3 onnapga axwu yinaHmaraH Ba WiMnUii acocnaH-
MaraH ednMHU 1Mynnaw >Xuganin xato HaTwkanapra onvoé
Kenmwm MyMKuH. By epaa ontuman ednm gevinaraHna <ymy-
MaH» onTMMan eYMMHU TYLUYHULI KepaK amac. UxTmnépuii
eunM 6Up EKM 6P Heya KpuTepuiinap byiinya ontuman éyna-
an.

XNo3mpru KyH4a matemaTuk mogennawtmpuid ni{tncogn-
ETHUHT Typnn co3anapuga nil tmcoguin Tas™~mn 1541 npo-
rHo3fnall Ba onTUMan edMMHU TaHnaw yuyH 1fynnawumolyla.
By co3”™apra nwnab unl™apuuHM pe>kanall Ba onepaTuB
6oLl N apuLL, Me3HaT pecypcnapuHu 6ol Napui, 3a3\vpanap-
HK 6ol Napuwl, pecypcnapHu tTalScumnall, o6beKTnapHm pe-
KanawTupuil, HBecTuumanapHn Talscnmmnalt kabunap Ku-
paau.

1.2 MaTemaTuk mopennapHu ypuil cuHdnapmn Ba
npuHUUnIapm

MaTtemaTuk mogenHun 1{ypuw 6ocl{nunapura 1 \yngarn-
nap kKupagu:

1. Mal”~cagHu TaHnaL;

2. Mogen napameTpnapuHu aHml{naw, sbH1 Tagls5ml{0Tun
Tabcup onmangmraH dpakTopnapHu aHLi{nawu;

3. bowl y3rapyBuunapHu TaHnawl. by yarapysunnap 1{uii-
MaTnapHu y3rapTupull HaTuwkacumga KysnaHraH mal{caara
spuwunnagn. bow ysrapyBumnapHuHr l{ninmartnapu macana-
HUHI e4uMmn 6ynaau;

4 EunM aHuxyxaHraH pps3”anapHu awim”™al, abHU 6ol
y3rapyBumnnapHun 1{aHoaTnaHTUPYyBYM e4nUM CO?anapuHn TO-
nuL;

3.Homabnym hakTopnapHu, SbHU TachandgaH éKn aHwo{-
Mac Tap3ga ‘rapyBumn mwgopnapHun aHml{naiy;

6. Bow 3”rapyBumnap, napameTpnap Ba HoMabaym hak-

Topnap opl{anm mal{cagHn ndoganaw, sbHM ( 6ab3nga ca-
Mapagop/vK Me30HU KM MacanaHWHr ontumMannmrun aebé
atanyBumn) ma*{cag (PyHKUMAHN Ty3ULL.

1MMnparn 6enrmnalinapHn KMpUTamuns:

Mozen napameTtpnapu

X — 6ol y3rapyBuunap

X — euymmnap cos”cu

4 — Tacogndunii ékm aHw{mac aktopnap

— wmal{cag d3Kuys
W=W (x,a,U

KupuntnnradH TepmmHniap épgammga matemMartuk mopgen
1{ynBgarnya K)cpuHuwra ara bynagu:

=W (x, a,~ Tax(nwl)

MacanaHn eunwl - 6y wyagain x*&X onTuman e4nMmHuU
TOoNULWIKKW, 6epunraH a oMkKcupnaHraH napameTrpnapga sa »
HOMabnyMm hakTopnapHu 3™cobra onraH 3™onga VMKOHM
6opnya makcmman (MuHmMman) 6yncuH.

WyHaan 1{nnmb, onTumMan euymm MabiyM Me3oHra Kypa
6owl(a eunmnapgaH (ycTyHpol{) axwmpo!” eunmamp.



MaTemaTnk mogennap 1{ypuluHUHIr acocuii npuHuuniapn.  LLyHWHrgek, ctoxacTuk mogennapra oinganmnmk Hasa-

1. MogenHu aHw{ Ba 3praHnnaérraH >kapaédra 3" \LaLl-pmscm mogennapmn “am Kupaau.
ANTUHWN TeKwmpuw. ByHaa 6upnHumMgaH 6ownaHrny mab-  $7MinHnap Hasapusacu mogennapuja macana yhimHnap
aymoTnap aHu” 6ynuwmn, MKKMHYMAaH ONMHULLN Kepak 6ynno6, yeaa 6up Hedya yinH4u l1MaTHawagn,
6yoTaH HaT>KallapHUHI aHi™ Bynnun 3apyp; yNnapHUHI Makcagnapwm Typnumya éynaau.

1. MaTtemMaTuk Mogen >XapaéHUHUHT My3™Mm 17vppanapy- p KynnaHMacuaa getepMuUHaHThallraH mogennap
HUW y3nga akc aTTUPULLIK Ba >kapaéHHu Alla coguanawtup-, ~"AA A
Macnura 3apyp; ypraHunagn.

3. MartemaTuk mMogen peasn >apaéura Tyna ageksaT AdeTepmununrnawirad mogennapga Homab/lym hakTop-

6ynmMangmn, WYHUHT YUYyH YHW 3doraHuwira 6mp Heyda mogen- WP ~ycobra onmHmanga. n _
napHun Tatow{ aTnw 3apyp. Arap 6y mogennap edmmnapu ByHaan mopgennap épgamuga kynnab mnil{rucoguu maca-
6np-6MpUHN NHKOp 3aTmaca Tagl{l{oTHn TyrannaHraH geb6 nanap edunagn. Mal{cag dyHKUUS Ba 4yerapanaHuinap
~ncobnaca 6ynagn. Arap edmmMmnap yptacuuaru capl(nap k3guHuwmnra b"™apab geTepMUHaHTNaWraH Mmogennap Ymsw-
KaTtTa 6ynca, macana l(aita 1MAnauwn no3nmMm; NN, HOUM3LWYLI, AMHaAMUK Ba Tpaduk moaennapra éynmHagw.
4. NxTnépuii mypakkab cuctema “ap A40MM KUUYMNK Ba NHKU Ynsw{nn mopgennapga mal(cag hyHKUMA Ba yerapana-
Tabcupnapra HmcbaTaH y3 Xocca Ba CTPYKTypaiapuHU TaH- HALLNApPHUHTE 60w Srapysumnnapu ymsw™ v éynagu. Unsw-
na6 onunwi, ysraptmpmacinrn sapyp. N Moaennap MareMaTmk MmogennallnguULILHUHE 3HT PUBOXK-
naHraH éynumm éynraHnurngaH Kyn macananapHu Ly ycyn-

MaTemaTuk mogennapHu 1Mingarnyda cuHdnapra ax- ra Kentmpuvwra ~apiikat JprmiirHaon.

paTnw MyMKWH. NXTMEpunii KypuHMwigaryu 4msw{nn moaennapHMHr cTaH-
(11.1. -paewm) ” ” ” LapT eynMiapu MaBXy[,.
MaTemMaTuUK Mmogennap 6up KpUTepuiiam éKm Kyn Kpurte- Houun3nl{nn mogennappa mal{cag pyHKUUSA, yerapana-
puiiTa 6ynmm MyMKUH. HULWAap 4Yn3nknm eynmangn. Hounsnl{nn mopennappga
Homab” dakTopnapHu “eobra onuvil ekm onMacnu- .,,,,,,0-Kkuro6 |(MulHumr «<rova ycynsi Maexyg, amac. Mall-
rHra yapab mogennap ."McCTSAK, Asiep,MaHTnawraH ea” yHKUMSA BayerapanaHULLNapumnur KypuHmuvra ~apat
anm~ac”~eHTnapwu 60op mogennapra éynumnag,. N ANapu o ,am Typanda 6lnagn. “b3nm norfrm !N
CToxacTmk mogennap Homablym dhaktopnap 6y Ttacogu-
dmin mmBaopnap 6ynmé, 6y Mg napHUNr™*"oT dyu,- YY"TMP. )TMYwH MaBXy, aMmac. ByH-

uroLiapm Ba CTaTUCTUK XapakTepuctukanapl( mateaTw ® 1 LlonnapgaH 6mp veda ylibnm moaoluapra Kenrapunagw.
KyTuUnma, AUcrnepcust ypTa KBagpaTtuk orvil) Mmabaym 6ynaamn AVHaMUK MoaennapHMHI cTaTUK Y 31W N Ba HOUN3KOYLL

CtoxacTuk mogennapra MogennapgaH capl{n, ynapga sal”THn 3 cobra ONMHULLIN-

a) cTOXacTuK Xcorpammanaws mogennap Kupub, 6y mo- AnHamnk mogennapga onTUManinK Me3oHW, yMyMaH
pennappa é mal”cag (hyHKuUMAra € yerapanaHuwnapra Ta- oaraHga, yHKUmMa 6yamacanru 3°am MyMKUH. JJMHaMnUK Mo-
cogndgunin mwy:(opnap kKuputunagn. Tacoandunii xxapaéHnap agcnnapgarum 3™mcob - Kutobnap aH4ya mypakkab 6™mb, 3™ap
Hasapusicm mogennapu Bal{tra 6ornw{ >kapaéHnapHu ypra- 6Mp KOHKPEeT mMacana y4yyH eumil anropuTMUHM nnab um-

HNG, By >kapaéHnap TacogmMdunin paBulga yraptTmupagu. NO3UM.
OmMMaBUii XM3mMaT Haszapusacu mogennapu, ynap Kyn ka- Mpadhuk Mogennap macanaHu rpadvk ycynga ndgoganatl
HanIn xm3mat K)dpcaTul cucTeManapuHn ypraHagu. 1{ynaii 6ynraH 3~onnapga vwinatunagu.

10 n



1,3. Nwnab v apuHn pexkanawTupuil Ba wniab
yuapul byropTmManapm TapKUMOMHU aHLWMall yyyH
Ty3HNaguraH mMmaremMaTtuk mogennapra muconnap

17yiBgarn macanaHu K)gmo yw’amma. n

KopxoHa mnwnab yw™apuil 6ytopTmacuy Ba yHU Taépnalu-
HUHT onTUMan TapKNbmHM aHmnl N aHr.
MaTtemaTnk mogennHu 19dmw
1. Mal{cag;
a) Mas”cynoTHun peanmsaumsa 1™vamuigaH onmHraH fapo-
MaZHU MaKcumasnallTUpuLL;
6) Mas”cynoT TaHHApPXUHU MUHUMaINaWTUPULL;
B) Mas”cynoTHM Tanépnawira ketraH Bal{THW MUHUMaN-
nawTmpuLL.
2. MogenHuHr napameTpnapwu:
1) T — nwnab unl(apvu Bocutanapm 6ldnura;
2) N — KOpXOHa mnwnab6 uil’apuwl mas”*cynotnap CoHu;
3) ™- 1— nwnab ywapul BOCUTAaCUHUHT Uwnab
(1=1,T1)
ywNapuLL hoHAN
1- Tnngaru 6mMpankK ~uncobmpgaru nwnabd unx~apuil
BOCUTACUHUWHI K - Ma3”*Cy/n0T nwnad 4mx™apuLliMuHE Typauv
ycynnapu COHW.
1-1-Tyngarn nwna6b 4dw™apuwl Bocutacu épgammaa 1-
ycynépgamMmmaa K Ta ma:AcynoTt mwnab ywapuul KeTrad
Bal{tn . S
1=~1 " K=1,n
., @™ K Typaguran~t3”cynotra 6ynraH tanab
K=1n
8 — Taiép mas”*cynoTHu calplaiiguraH OMG60OPHUHT ynyam-
napuw.
C/N— K Ta Hoveparu mas”cynotHu 1-ycyn 6unaH Tamép-
NawHWHI TaHHapxu.
- K — Ta HoMAaru mas”CynoTHuM nwnabd 4uml(e
HUHI Tanab gapaykacmgarn TaHHapXwu.
K=1n



— K— Typgarn MmayynotTHu peannsauma 1™vnvaaH
TywraH gapomag. (k=1 n)
3.bow y3rapyBuunapu;
Xke" P m 6unaH K - Typgaru mas”cynotnap COHWU
(k=1 n, /7=1,4))
4. Eunmnap co3™acnHu aHul{naiu:

K=1 1=1
1=1,T — wnwnab unl{apnw BocTTanapH mwmnra”ynraH
yerapanaHuvwinap.
n |
N — omb6op ynuamgapu bygada derapana-
K1 /=1
HUbILLIAP.
K - -
=\,M— Tana6 6" ritivua yerapanaHuLL-
Y-1
nap.
A <C.x k=1,n
aK
TaHHapXx 6yiinya 4yerapanaHuwunap
NKL—O'n — >/= 1N

5.CamapagopimkK Me30HUHN MOAeNHUHI 6oLl y3rapyBs-
ynnapu Ba napameTpnap opl{aam ngoganaiu

1) doiligaHu MakcumannawTUupuLL

N — ymymuii coriga

N=¢MN"~";A',"max(b3,6)
*1 11
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2) TaHHapXHU MUHUMaNnawWwTUPULL YerapanaHuwinap (1.3.1.),-(1.3.5.),(1.3.10)

6ynmaraH B"1{Tga me3oH cudaTnga onuHagu. / (1.3.1.),-(1.3.5.),(1.3.6) (1.3.8) Ba
C=E E”™WX.,—1wn(1.3,7) (1.3.1.),41.3.5.),(1.3.6) (1.3.9) — 6y mMogennap K)w, Kpu-
=l H

Tepuiinn mogennapauvp.
3) a)CTaHOK-coaTnapga udgoganaHraH ma:A\cynoTHu - by macananapHuUHr edunmun cudpatua 4 nyHKrga ndopa-

na6 unl{apuviura KetraH ymymuii Bal{THU MUHUMANNaLWTU- flaHraH YyerapanaHuLINapHW j“aHoaTnaHTUPYBYM Ba OMTU-

Mannatu KpVITepVIVICVIHI/I 3KCTp>emMyMra 3pULLINLLUHN TabMWH-

PTM“ ” N
T :(gl )I\(ll (1.3,8) nosumn l{nnmatnapgmp.

6) CoaTtnappga udoganaHraH mas”cynoT nwnab unl{apuiu-
ra KetraH ymymui Bal{THU MUHUMaNNAWITUPULL. XANK=1,n1=11"

(1.3,9) pa ctaHoknap 6up Bal{THUHr ~buga nw éoLuna-

OV Ba nMapannen vwnamgH geb dapas *nvuHagn.

WyHpaaih 1{unmb 3 Ta 6Mp KpUTEpUnam ymsw{nn mogen-
nap l{ypwnagw:

(1.3,1) -(1-3,6) — poiigaHn mMaKcumannawTUPULL;

(1.3.1.)7(1.3.3.) - (1.3.5),(1.3.7) — ma3”cynoT TaHHapXxu-

HU MUHUMaNNawTUpULL;

(1.3/1H 1.3.5),(1.3.8), ( 1.3.1)41.3.5.)41-3.5) (1.3.9) - nap
MaxcynoTHU Talépnalura KetaguraH Bal(THM MMHUMannalu-
TUPTLL.

Axap conga nwnab unl(apysum mas”‘cynotnap coHura
Houn3T” 60T 6ynca, y 3”onga

Mn ¢/ (*n) -»T1ax (1.3,10)

6y epga | HouMsW(NMM PyHKUKMSA bynca, y 3~onga Houmswi-

an ontmMman mogesnHm
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2-606

4ymnsauwim MATEMATUK MOAOENNAP

Kynna6 nl{tucognini macananapHu 4nswywl maremMaTuk
MoZennapHu Ty3uwl MyMKUH.

AHbaHaBuin onTuman 4nsnl{nm matemaTmkK mogennap
yn3W{Nn nporpammanawu mogennapu ne6 atanagn. by tep-
MuH 30 - nnnapga nainpgo éynraH 6°nm6, y Balstga KOMMb-
oTepnap yyyH nporpamMmmanall puBOXaaHraH 3gu.

Unanl{nu nporpammanawi geraHga umsnl{nn pexxkanau,
ABHU YM3nL{nn CTPYKTypanm macananap edymmu 6ynraH on-
TUMan peXxaHu Tonuw TywyHunagu. by kutobgarn «<Houm-
311’y nporpaMmmanaliy, «AMHaMUK nporpaMmanati» Tep-
MUHU o1l{opngarn Kabu TyLyHunaau.

2.1. Ym3w™rim nporpamMmasialiga macajlaHuHT
IMNTTNLWLN

YMymuii 3”onga umsnl{nm nporpammanaiwuga macana 1y

4

noarnda ~vnnagn: / (2.1.2)

y-1
PYHKUMAHN MaKcuMannawTupuw ( MUMHUMannawTMpuLL)

By epfa yerapanaHuiwnap.

(2.12)
i\

uy > 6, J(i=w, + 1M (2.1.3)

y=1

16

Ti'

oy epga X.,j = ILn — 60w y3rapyBuunap €ku macana-
HUHI edMMn 0., i= 1,Mm— napameTpnap.

f — mal”cag hyHKUMS €KUM MacanaHUHI camapagopnamnrum
(dpiATepuiicn (Me30HN).

By epga dyHKUMsa 3%am, yerapanaHumwnap 3"am uisnlpln.
jpacana nm Ta y3rapyB4Yili Ba m Ta 4erapanaHuliunapra ara.

Un3nknm nporpamMmmanawl MacajacMHu eyl geraHja
X.(j=1,n) y3rapyBumnapHuHr (2.1.2)-(2.1.4) wapTnapHu
17aHoaTnaHTupub (2.1.1) Mal”cag hyHKUNSAHW MaKcuMannatu-
TMpYBYA (MUHUMaNNaWTMPyBUN) 1 niiMatnapHu Tonuil Ty-
n~“nnagu.

(2.1.1) — wmal”cag pyHKumna (2.1.2)-(2.14) - yerapana-
HALWMap KypuHuwimra 17apab unsnl{nm nporpammanaiu 6mp
HevaTypnapra éynmHagn: ymymMmui umsie 6up Heva Typnapra
6ynMHagn: YMYMMUIA 4mn3LIpLl mMacana TpaHCnopT Macanacu
EAX.K.3.

By 6064a ymymuii umnswywl macana K)punagn. Ymsmlyu
MoZen 6unaH edynnyBYU ULNTUCOAWIA Macanara Tp‘tanamms.

2.1.1- macana . KopxoHa y4 xun mas”*cynot nwnab uil™a-
p6, yHn GyropTmMaum Ba 603opra unlSapagn. BytopTmauu-
napra 1- typgarn mas”cynotgaH 1000 Tta , 2 - Typgarn mas™-
cynotgaH 2000 Ta Ba 3- mas3”‘cynotgaH 2500 Ta TariépnaHu-
LM Kepak.

Mas”cynoTHu Tarépnawra 4 xun Xxom awé sapyp, 1 T1a
fB'cynotra keTagmuraH Xom alléHWHI YMYMUA 3"axkmn, 3ap
'‘ap Typgarn mas”cynoTHm vwnab umlbSapuwigaH onmMHrad
®Ypowvag, 2.1.1. >kaasanga KenTupuiraH.

2.1.1-xagsan

pcnap Ma) ynoT Typnapu >XabMun
Typnapu pecypcsiap
500 300 1000 25000000
1000 200 100 30000000
150 300 200 20000000
100 200 400 40000000
WYolioa 20 40 K iz

17
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a) bytopTmaunnap TanabmHu ~oHAUPULL, (2.1.5.) pa 6MpUHUYN Bynnb6 y4dTa TEHrcusnnkK byopTma-

6) ToBapnapHu optnlya Typmb ~onmacnmru, ynmnap Tanaébura moc kKenagmn.6,7,8 -teHrcusnuknap 6o3sop

B) Makcuman cpoiiga onmil yuyH nwinab ywapuiliHy NanH- TanabmHu, 17onraH 4 Ta TEHICU3NMK 3ca 3axumpanap byiunya
han Tawkunnaw sapyp? YeKNaHULWNapHU ngogananau.

5) Mab”cag (hyHKUMA K)prHULIN:

MaTtemaTunkK mogenHu 17ypu P =20Xj+40x2+50Xj max (2.1.6)

1.2.MyHKTAa KenTupunraH 6onnunapHu 6axkapamus; dopmynagaru P gapomagHu aHrnatagmn, P HUHI Makcu-

1) malscag - makcmman doga onui; Man 1pTMaTUMHN TOMULL Kepak.

2) MapameTpnap cugatunga macana waptmga kentmpun-  (2.1.5),(2.1.6) 6epunraH MacanaHuUHIr mMmartemMaTmkK Mo-
raH 6apya mm”~opnap onuHagw, nennamp, 6yHaa mal’cag oyHKUMA Ba yerapanaHuwinap vu-

3) bow y3rapyBuunap : Xj - 1 Typgarn mas”cynornap A®mak, 6y mogen umsw™ v mogen éynagu.
COHMW.

Xj- 2 - Typgarn ma“’‘cynotnap CoHw; 2.2. N I™TrncoamnéTtga umsmi® n nporpamMmmanatu

X, - 3 - Typgarun mas”\cynotnap CoHW.
4) YerapanaHnwnap: bywpTmauunnapHu TabMuHnawl,, Typam ma”cynoTnapHuwnaad Yynkapuw yuyyH Typ/in XoMm

pecypcnap 3axuvpacujarngaH TopTué KeTmacauru, 6o3op-3apyp. “ap up XoMm alleHVHT YMYMUi 3axupacuy, 3"ap

parn 6y mas”cynotnapHu tanab gapakacmgaH opTtunb mMas”‘cynotra 3'ap 6up Typgarn ketaguraH xom
Macnuru Mnl5a0pn, 3%ap 6up Typgarn mas(;cynoTHU peannsauus
il " 1{namwpaH KenaguraH gapomag 6epwunraH. bapya mas”cy-

; noTnapHu peanusaumsa 1 \MvwigaH TylwagmraH >kaMmm gapo-
MagHN TOMWHT.

> 1000
| T2 > 2000 MaTemMaTuK MoaenHu Nypuid

)3 > 25000 1.2. wractga 6epunraH 6ocl{nunap 6”~"ya:

< 2000 N Mal”cag - gapoMmagHun mMakcmmangald;
XL 2) MapameTpnapHu aHwnaw mal{cagupa 6enrunawinap
ar < 3000 KNPUTaMU3:
T3 < 5000 L — Mas”\CynoT Typiapu COHMN,

m — XOM alLlé Typnapun COHW,
+ N

500, +300, +1000," <25000000 (2,15 b,- 1Typaarn xom aLué saxmpacu

100, +200, + 100, <30000000
150g;, +300, +200, <20000000 M..-7-kypyHuwgarn 1 ta mas”cynotHn nwnaé unl{apuwra
h ’ ’ 1- TMNAArM XoM aLlé coHu, .

100. +200, +400, <40000000 i=17n, 1=1,n



MOAENHN KypulLl

N 'J - K5chuHMLLgarn 1Ta MaxcynoTHU peanmsaumns 1/
Mal”cag o3n” - oBx~atnap MnlylopyHu MUHMMannall;

faH TywlageTtaH gapomap;
cynoT/®'™ yarapyBumnap x, U=1,n) -j - k3duHnwgary mat

MacanaHWUHI napameTpnapu.

o r'»=m*=mmrrm COHU
donganm moguanap coHwu,
. | — ma”~cynotpa 6ynraH 1- corigann mogna Mmbyto-

474yerapanaHmnwap. bow ysrapyBUMnapHUHI MaHgLL
I™iivat 17abyn 17'wia oiMacinury Ba XoM aléHUHr 4YeknaH

raHInrun.
WyHagai 1MMme, SHO maTteMaTuK MmoaenHu 19%mw mymn 1=1,7 ;j=I,n
KWH. )3__MHCOH y4yH 3apyp 6ynraH 1- mogua mMul”opu

1=1,1
-j - MaxcynoTt 6upanMrMHUHr 6axocu

P =""PJXJ -> Tax (22.1)
/A

3) Bow ysrapyBuuiap X.- }— Maxcynot mugopu;

«IN1+«127M2+-+«1¢Ne <6p
4) EunmMmnap coxacUHUWHI YyerapanaHraHnurura 1°yivpa-

ep+epn+-«2c¢Nc "M2;;
nya undoganaHagu.

( a,x+ar2X2+...+a,,,X,,<b\

N2N+«2272+-«21 M2;;

XJ>omj=\n.
. (2.2.4)

(2.2.1) Ba (2.2.2.) 1l{yinnraH macanaHMHI MaTeMaTuK A 1L+«T27A2 4 -«TN
MOZeMANP. YHU Xncobnawl HatvKacuaa ontumasn pexa, . XJ> 0V =\
AbHW Xap 6up Typgarn maxcynotgaH 1l{aHya nwnab 4yHa- Y = An.
puLl 3apypanrn Kenué ywranun. 5) ONTUMANIK ME30HM

n
n (2.2.5)

MHCOH yuyH 3apyp 6ynraH o3ul™- oBl*aTnapHUHI
MUHUMa Mra™gopviHm TonuLl

CoTyBfa maBXya 03l - oBXaTnap accopTMMeHTU 6e-

punraH. YdHaarun xap 6up maxcynot Typnm gonganm (Buta-
MUH Ba Kanopuiinm) moguanapra ara, xap 6up MHCOH y4yK

3apyp 6ynraH doligann moguanap MUHUMYMU MaBXKyq,.
MuHuUMan maénar KetaguraH o3w{-oBxaTnap HOPMacCKHU

aHuMxnai 3apyp.

20

K "MHuWra ara

nayn 2 6) — umsunow MaTeMaTuK MoAenamp.
(2.2.4),1/.~ A
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2.2.3. Nwnab ynl™apHwWw BocuTanapm 6aHgIUIrMHN
onTumMannail

KopxoHa y3nga 6op wnnabd unlapm BocuTanapmga
doiganaHn6, bytopTmaHu 6axkapuiun 3apyp. ~ap 6mp B
na6 unrapul Bocutacu 1l{ypunma ydyH; mwdm Ba*s5tm dol
av; 7ap 6up Typgarn 6upnnkK mMa?*cynoTHu nwnab uil apml
TaHHA.pXV Ba caMapafopivru, sibH1 3%ap 6up Typgaru 0L

MUK Mas”cynoT wnnaé umlNapuira Ketagurad 6mpnnk eals

MabnyMm. Ma™McynoT Talépnawra 1{ypunvanap-socutanal
57acupga wyHpgaih Tal{cumnaw 3apypku, byHaa 6apya max
cynotnap TaHHapxXu MUHUManN GyncuH.

1. Mal”cag, — TaHHapXHW MUHUManNalTUPULL.
2. MNapameTpnap;

T — OylopTmagaru mas”\cynornap Typ/iapu COoHWU,
b - 1— K3dmHUWZarn mMa?*cynoT COoHM,

1=1,71
n — yCKyHanap COHM,

5-j ~Typaaru yckyHanap viinawl Bakt hooBau

yml KypuHMLWIZArn 6UPANK MaxcvTTn-™, e -

0 a« yCKyHanapga xandg nXauw

1= 1,7 ;j=I,n

3. bow y3rapyBuii XN (1= 1, T ;]=1,ncndatmnga 1- K n-
HULWAArn Mas”*cyfoTHNj- K MHMLW aarn yckyHaga tanépnawu-
ra KetraH sal’™T.

4. YeknaHuwnap;

22

) BRMANR: ¥

' faHULWNapu xmcobra onMaraHga T+ n Ta

X, +% +-+"«l - N
X:2+,\22+—+/\«2 </\2 (2 .2 .6)
AuXy  M2N2 - A7

NN + 22N+ —+ NV - N2y (22.7)

| x*>0;r = 1,71 / = 1.«

5 OnTumanankK mMe3oHmn
T n

Elwm
d3wKkuys opls5ann 6epunagn. by epga C — ymyMuii TaH-

HapX.

(2.2.6) - (2.2.9) - macanaHnHr YWBMSM maTemaTnk Mo-

il Ta Homabn}//M 5’\ra8ysqv|napH|/| (2.2.8)uek-
TN Ta HOMab/lyM y3rapyByi/ymgmamyrinapra

3raMo,qenH|/| edyraHgaH CyHr yCKyHanapHUHI vl 6mnaH on-
Tman 6aHanurmn 3™dyH KetaguraH BalSt aHW  naHagw.

2.2.4. Bnunuw

MaTepuannap (MaTo)HM 6UuMxXLL-a 6Up Heya K3UHULL-
parv, Mmabnym muxy”opgarm mato ketagu. By maTtonapgaH
Typinda Kunumnap TUKunaaun Ba byHpga martonap Typnu
ycynnap 6unaH 6udunagn. Typnam ycynga martonap 6unyun-
raHga Typ/auM coHpgarm, Typanmda TaHHapra ara 6ynraH Kuii-

2



VMAap onnw MyMKWUH. YMYMMUiA TaHHapPXM MUHUMan Gynra 5 OnNTUManINK Me30HU

6MUMLL YCYNMHN aHuMbyXall Tanab atunagu. n | 0
MaTtemMaTuk mMmogenHu X MpuLLL =] =1
1) Maxcag, - TaHHapXy MUHMUMan éynraH 6uunw ycynr™ 6epunraH MacanaHuUHr 4nsnlyw mate-
HU HIAIl’\aLIJ. N'eAnmo Y y3 nuura nl HoMa-bnym y3rapyBuii Ba
apameTpnap: n- 6uunLl y4yyH KentupunaguraH mamatuk moacJuw
TONapHOT yp/iapun COHWU. “men r T NP ™ MMHMMannalwl ?pHura uwinab i a -
-) - 0=1;n) KypmHMwga™ mato mwbs/ opn AN, panapsTMUwwianiawl TUPUWHUONUWIMYMLUH.
T — TauvepnaHuwm 3apyp bynraH Kuuumnap Typnapduwl yuw™mHgX Y ycyn 6unaH budraHga
/TVM KnTna xao 6mp xunga maroum A
V 1- kW umHUWgarn mas”cynotnap coHm (1=1,ur) ywaauraH “"MnmMmnap Mmx~opu aHilN 6ynmin no3
1— 6unuumnap Typnapuv coHu
an-K— T arm euunwgarn j - KypuHuwgarn mnpnu! o
YPA A ) yp A P 2.2.5 ToBap - Tarép mal*cynoTHu peanmsayusi

MaTofaH 6uunnraH-1-1rypAaAam kesiim

N
(i=I,m ,j= 1n, k=11 “mnnw pe>kacuHu TysuLl

dupma Typamya ToBapnapHu Typau BocutanapHm ( Tex-

Co .
CAK)pHMLWIngarv 6UpanK MaToHn Kycynga 6uunil TaH-HUKa épgamua, 17yn Kyum épgammga, nyn maénarnapuHm
Ha’f;(ﬂn K=I'T * vwnatmwl épgamuga) peanusaumnsa 1 mnagw.
3) Bo” ysrapyBuunap X cumbatun K . NxTnépunin Typaarm 6upnmk ToBapHm peanmsaumns 1™\
rm 6UPANK MaTo MUXPoOpU ONUHagUrbrATAN ! KeTaguraH BocuTanap CoHu, peannsaymsa 1™miyBUm BoCU-
4) YerapanaHuwnap: Mato mumop™BAnua ,e«™ e tpMst ""paw mMabaym . dnpmara Torop-
nap (2.2.10), nwinab YmkunraH Kuinl anra napHu peannsaums X mw ( Makcuman gapomag Kenrnpys-
B oo YoraRY ITEPHANT MAHDA et B omentn 1~
XU+XA +-+7,=¢ 1 1) Mal{cag - gapomagHu Makcmmannal
2) MapameTpnap.
e "2.= 2 @210 n)— ch)eanm:u,M;) uuanw socuTanap TypnapuHUHE COHU,
T- peanmsauusa LUINLW BocuTanapu TypnapmHUHT COHU
1— K)buHMwpgaru 3axupanap, 1= 1.T
N221AmA anj — KypuHuwgaru 6MpaMK ToBapHWU peanmsaumns
1$mmwpa nwnatunagurad 1- socuta coHm , 1= 1,17 ,3=1,n
AT 3T RN eont b, P; -] — KypuHuwgarn 6MpnnkK ToBapHU peanunsaumsd

1$mmuwmaH (]=1,n) onnHaguraH gapomag.
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3) bow y3rapyBuunap cugatunga’j - KprHMUJAar]’\A TOBapHU peannsauuvs 1 vinuwgaH KenagmraH Aapo-

Mag aca 3 WwapTim 6UMPANKHY TaLu kndl YRAENY
CaB/10 KOpXoHacura ToBapiapHu peannsaums XaxmLuaaH

Makcuman doiifa KenTupyBYM ONTUMAN peannsauns pexka-

C TY3WU/ICUH.

ToBapnap coum, j=I,n .
~4) YerapanaHuwnap
a,x, +a,2xX2+...+ a™~" by

anx, +a2 +...+ a,,Xx,= L; 2.3.1. - >xkagsan

pecypcnap ymym-

pecypcnapHn nwnaTuwl
pecypcnap N A
HopManapu nimmnstopn
1-xun 2-xun
+atNX2+...+ dyye 1 5 2 12
Xj>0 J= bn (2.2.14) 5 1 A 8
5) OnTuman Me3oHu 3 a 0 16
/= 2 Pjxj max (2.2.15) 4 0 4 12
6y dopga P — annun gapomag
(2.2.14)-(2.2.154n3n ¥ nm mateMaTUK MOAENHN 3™McobNan e www: By (2.2.5 MUCONHUHI N 2, m 4 6y Xy y
HaTmkacuga mpmara MakcMman (oHAa KenTUpyBYn pea-
A2 PUR spoHA 24 RS MaTtemMaTuk mMogen
nm3ayna L{nnmHyBUM ToBapnapHUHT Kepakay COHM aHurVia ?= IXj+Bx~max (2.3.1)
Haau.
2x,+ 2 x,<\2
2.3. Ym3w"m nporpamMmmanall MmacananapLulif X, + 2X. < 8
evMLLHLLIOrN rpaduk ycynm 4Xj < 16
N
Arap unsmnl{nn nporpammanaws macanacu(UnM)gani axan 12 (232)
y3rapyBumnap CoHuM 2 Ta Ba 4deKnawujnap TEHIFCU3NUKNapwu X, >0
cuctemacu opxanm 6epunca, y 3Monga UM Hu rpadmvk ycyn- [X2>0
4a eunl MyMKUH.
2.31 - Mncon 2 xun K3duHuwgarn TopapHu cotmwga 4 Kypuhntuwra sra
XU pecypc w.atuamo,yla . 2.3.1. - xxagsagga 6upnic To-: A “No!~"Tel -

b ™ YUYyH p e C HOpMajapH ,, 6.,,p
PECYPCHUHT YMYyMUU 3™ DKM BepunraH.

BupuHumn Typgaru 6upnmkK ToBapHu peanmsayma 1™Mnn-1
[aH KenaguraH gapomag 2 wapTtnm 6UpaMkHu 2 TypaaH

26

Mpldmk ycynaa eund X,x~ TeKUCANKAA TEHTCU3nnknap

27

cucTemacmaarn 3°ap 6Up TEHTCU3NUK SSPUM TEKUCIVKHMW aH-



rnatagn. by apum TekmcnmknapHu aHijiyiam yuyH Lyimpa f dpyHkuma n={2,3} HopmMan BeKTop yHanuimnaa ycaau.

rm Tyrpum umsnx™apHm 1l{ypamma: 17emak, (0>0) HyXTa MUHUMYM HyXTacmgmp. Makcmmym Hyin-
2x"1'2x2" 12 NaHV TONULL YUYYH T3'U UM3UXHU N-BEKTOP MyHanuwmnga
Xj +2x" = 8 yqy p ny 4

bura napanen 1$Wmb CypuLLIHN, YHUHT 34 GynmMaraHga

4xj=16

4X,J\:12 WITTa Hyx\Tacn edmmMmnap cos3™acura Termwinu 6ynryHya ga-
x.= 0 oM aTTUpaMmn3. by Hyx a x, =4 X = 2 Hyx*Taaup. By 3™onga
x’:O P=2x4 + 3x4 = 14

_ WyHaain 1{mmo, 14 wapTtnm 6upankgaru makcmman oii-
KoopanHaTtanap Xj- O ; X3=0 6ynraH HyxTaHu "apai AQULL YYYH BUPUHYM XA Mas”‘cynoTdad 4 6upnuk, 2 -
MU3. Y BGUPUHYUMN TEHTCU3NNKHU O< 12 6ynraHm y4yyH 17aHo MaxcynotgaH 2 6upaMK cotuwl 3apyp.

STIAUTUPAAY, AEMAK ADUM TeKMOMK 2 +2%,= 12 TYTP/ \RAANAA KRB FARE YEVRAR Bl

17onraH sipum TEKMCNNKNap 3"am Wy Kabwu aHwyxaHagn 7/ = ¢ x, + QX2 -> max(min) (2.33)
OABC/A - eunmnap co™acmavp.
0,1X1+a,2X2 <i, i=1/M
(2.3.4)

ax + ax >bf i=T +1,w

KM"MHUW garn unsnl{nm matrematuk mogen yuyyH 1{ynnaii-
MU3.

Eunw anropntmMmu:

1) (2.3.4) TeHrcusnmMknapra Moc KenraH 7)™ n ynsw{ TeH-
rnamanapu émnaagn eay Xj o x™ TeKMcAaMkKga 4nsunnagn.

2) Macana wapTnapuHu l”aHoaTnaHTUpPYBYM co”anap
Tonunaaw.

3) Coz™anapHUHT YMYMUIA XOUCMA, ASBHU M Ta SSpUM TEKMUC-
NVKHUHI KecMacu aHw/™ N naHagw.

4) Mal”™cag YHKUUSHUHT ycuwl ( KaMaiunil) HALWaMwm
aHwyTaHagn. ByHu 2 xun ycyn 6unaH Tonml MyMKUH.

n(c,c) HopmMan BEKTOPHU XMpULl MYMKWH, ByHOa YHUHT

P biITrr .r “ NyHanmwm yHKLMSAHM YCULLMHK KypcaTca, ijapaMa - 1°apLm

co,ad«arT " ®™ ™ “PByaraH NyHanuwm QYHKUMAHUM- KaMaHULLIUUN KypcaTagu.
2Xj+3x2 = 6 n2 N UMBLNHU BNYPUO, YNapHUHT >Kolna-
2Xj+3x2“ 12 wuwmra 1{apab PyHKUMAHUHT ycuwl ( Kamawmuwl) n)wann-
TYyrpun umsmnl{napHu acaimm3s VILLIHM aHLWMa MyMKUWH.
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5. OyHKUMA MaKcuman éKn MMHuMan 1™ wmiimatra ap2 Un3nlMn nporpamMmmManalliHUHIE acocuii macanacu

wagnraH Hy”\TaHU edymmaap CO3MaCUHUHE verapaBUl HYI™ i ruwnw warew arn « MOAENEKMY N3N !N Nporpammanaly
(Hy"~Tagapu ) gaH aHnx™aHagu. -acanacu (2.1.1)-(2.1.4) K)domHUWIAa 6ynagn.

0. lyrpwu uvsunl{ TeHrnamanapuHu bnpranmkga edné Hy y EUULLIHUHI 3HT Kyn Tapx~anraH ycynu CumMnnekc ycy-
TaHWHI KoopAuHaTanapu Tonunagu. L, TabKuanaw Kepakku, 2-y3rapyByum ~aTHalul-
(23 coz™acn l{yrngarmya BapmaHTnap mMaBxy™\ euymmMmnap cosz™acu Kynbypudak 6ynca ékm (2.3.2 -
n -N3.5. - pacmnap) A y3rapyBuii xaTHawuraH 3°\ofnga edmmMnap cos™acm Ky

nyoenun, kKynl$umppanm >kucmgup. by 3”onga eunm opgatga
yn1™Mppann >KUCMHUHT yunga >konawagn.
CumMnneKc ycynga eduil yuyyH aBBan MacanaHu KaHOHUK
3Hr coaga) KypuHuLwga €3uLl no3mm.
/I'=c,x+c,Xx2,...c,Xx-Tax

(2.4.1)
2.3.2-pacmM eynmMnap < (2 -4-2)
cornacun 6epk =
P o4, Tynnam aT !’X’I + aT2X2+ et aTn Xn IDn
Tynnam (Kynéypuak) x.>0, 3=1,n
(2.4.3

By kaHOHUK K)uHULaarn éysaa bapya ysrapyBuunap
Y2l1laHdwmii amac.
KaHOHUK KypUHULLTa KeNTUPULL YUYH X™MAngaru niinap-
Ll GaxkapmLl I03NM.
1) Arap NpyHKXWAHUHT MUHUMYMUWHW ToNuLl Tanab atun-
:a, EHK I 6unaH anmawiTmpuo - I PyHKUNAHUHT MaKkCUMyMun

744 c ! ronuvnagu, YyHKu
2.3 4 - paem Eunmnap co™acu- 2.3.5-pacm Eunmnap r_ -
cy 6yl Tynnam (2.3.2)ueknall  co’™Macm iroHa A nykTa " N~ -Tax(-£)

cuctemacu bupnatumaraH [aH noéopart. Arap deknawnap < 6enrvnun TeHrcusnuk bynca, y

Nonpga 6y TEHTCU3NMKKA YTULL YUYH TEHTCU3NIUMKHUHT yan

2.3.2 Ba 2.3.3 - pacmnapga mal”cag oyHKUMSA YN3nurn''°"'°™"A qomaHduii ysrapysum 10~agun.

HWUHT ednmMnap co3™acm 6unaH KeculnHW KypcaTunrad. ByH yeknaiwuga 6enrunv > TEHrCM3NUK Gynca, y 3™onga
Aa euynm - AroHa B Hyxp-a, KM yekcns Kyn eurm CB ToMOHMAArn MaHgpuini 6ynmaraH
wisnl” (2.3.2-Raqin 9'LlLnmua y3rapyBuii aipuil 6unaH TeHICU3INKAaH TEHITCU3-

Takka yTunaau.
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4) Arap macanagaru 6upop y3srapyBuii UXTUEpui bync yumHuugaH (2.4.2),(2.4.3) eunmm MaBxXkyn, 6upo”™, eunm-
6y y3rapyB4UuHM 6oLll™Na 2 Ta y3rapyBUMHUHE aimpmMacu 6”™p nunga ontmmanm ny\, abHuU edmmnap.....cmga f vera-

naH anMawiTmpunagn. :anaHMaraH.
~O >0 AlTannnk (2.4.2) HAHT Bapya TeHrnamanapu 4ymsn]”
2 .4.1-Mmuncon p\yivgarn macanaHm KaHOHUK KTOUHUTIOrU” amac coacuja, SbHU Macana wapTuHu 6mup-émnpura
E3NHF; f=5X,#2%23¥s—Mmin ornaHmaraH Inorpg ibomeardiy. Arap ByHnpaii Uthojanaiim
394 q35 0 [ymMKnH 6ynmaca, opTmb™ya TeHrnamaHu awun™Mall Kepak.
(24.1)-(2.4.3) macanaHu euuLl yyyH (2.4.2) ga deknai-
-8X2 -2173 N7 ;ar TeHrnamanap COHW yHra KMpyB4YM HOMabfymnaap co-
. . [MoaH KU4MK GynMIn Kepak; SbHU m<n . W = 0 ,6ynraH
5 + 2 +7xj =20 onga (2.4.2) aroHa eynmra ara Ba (2.41) PyHKUUAHUHT
X, =0 m>0 lakcnmannalwiTmpull MabHora ara éynmai 1”onagn. Arap
a> n 6ynca, ymymaH onraHga (2.4.2) edymmMmra ara amac.
Eunw: fj=-f =-5x™-2x2+3X3 -> min Arap w<n 6ynca, (2.4.2) yeKcn3 Kyn edymmra ara 6ynmo,
BMPUHUYM TEHTCU3NMKHUHT Yan TOMOHUAaH 1$yummya ynapgaH (2.4.1) HM MmakcmmannalwTupysin YHKUUSHN TaH-
y3rapyBumMHu aipunbé , TEHIMKKa yTamms: 'a,6 01N MYMKWH.
2% ,-3x2+x,-x,=0
X3y3rapyBumHu X3= x* - x, x™ O, x™a O y3rapysuuna 2.5. CuMnneKc ycynm
6unaH anmaluTUpamMuns.

Cumnnekc ycyn 2 6ocl™MmuygaH néopart:
1) (2.4.2) (2.4.3) yeknawnapHu 1$aHoaTnaHTUPYBUM GOLLI-
raHrmy e4MMHU TOMNULL;

Y 3”onga
f=- Bxi-2x2+3Xg-3X7-> max

m2x, - 372 + Xg - Xy -X 4=10 2) (24.1) - (2.4.3) macanaHUHI eYNMUHU KeTMa - KeT
A . . ccwmnab , Oxmp-01™mbat onTUMan e4MMHN ONULL;
K- 82-2xj - 2X7 + X =7 (24.2) cuctema m Ta WBMSW 6ornw”™ 6ynmaraH TeHr-
5x, +2X2+ 7Xg- TXI = 20 TamaHu y3 nuura onagu, 6y TeHrnamanap CoHu cuctemara
Kypa HoOMabiymnap CcoHupaH Knymk. Oemak, (24.2) cucte-
iXi N N N
X, > 0jXj ~ 0.X4 > 0.5 > 0. 0.x7 >0 Manapy m Ta HoMabaymra HmcbaTaH MacanaH X\X2Cs3, -

ra HucbartaH eumnb, b™onraH yrapyBuunap opl”am 6y Ho-

(2.4.1)-(2.4.3) HN YWY nporpammMmanaliHUHT
acoc™M%abiymnapHu ndoganatl n103uM:

macanacu (4.M.A.M) gennnagn.

Acocuii macana 3™on govm 3"am edmMra ara bynaBepmaii Xi+a,,,NiX,,N+....+a,,,X,,=b,
on. bupmHungaH (2.42) TeHrnamanap gommo 3"am bmpnaiu
raH éynmangn. kkuHungaH (2.4.2) TeHrnamanap HomaH

uii edmnap cos3™acupaH Tawl™apupa 6upranawraH éyna
An. +n.amMX,, M+-+a,,,,X,, = b,

"2+az, 1 M 1k-+azx, = 2
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a™b.1-11 ,j- I koadhduumeHTnapgaH ap”aHagn. X,= { Xxb,, x=b2"... x.=b". ., x*=b” , x",-0,..., X,,-0}

By kabwu y3rapTmpuwl anemMeHTnap anrebpamk anmawlT K MmHuwga ébynagn. Arap b”> 0 1= 6ynca 6oLwunaH-
pyuwaup. Y cuctemMa ed4MMmnHU y3raptupmManan. N eunm MaBXypn 6ynaau.
O Yopugarn ysraptupuwinapgaH cyHr (2.4.1)-(2.4. 2 - “agam ytunagu.
19" Mmgarnda k5™ mHuwira sra 6ynagw; 2 - Bnagam £ oyHKUMSA dal™ar 0304, y3rapysumnnap opl’ianm
[dhopganaHagw:
(25.] "
71
/ =
y=Tt
X, =b 6
' y epga
A 2TAATA - (2.52) C\] =71+ 1,n) KoachpuymeHTnap 1$umiimvarn (2.5.1) garm

coadhpmymeHTnapgaH goaps™vavp.
3 - 1$%g0aM EUMMHUHT ONTUMAaNANIN TeKwmpunaau.

MTHPTH m™n =b (2.5.3 2.5.3.- »xagBan Ty3sunagu.
2,5.3- >Kaasan
A M0 1=\ A
. 1 Basuc ®\Y3rapyBuwiap onguaaru O30p4,
3" rapys- KoahhULMEeHTNap 3™aanap
(2.5.1)-(2.5.3) - K)puHULWIMAarn é3yB cTaHAapT é3ysB g  Wap *2 ~3 ~ w5
aTtanagn. X, 3 3 -1 1 0 0 15
0 1 0 7
(2.5.1)-(2.5.3) cucrtemaHn cumnaekc ycynga edyumil anr S ! 0
puTMN. -2 8 0 0 0 1 20
{ -5 2 -3 0 0 0 0

1-1"apam BownaHrny e4MMHM TOMMULL;
T Ta (6a3nc geb atanyBuu) y3rapyBuin TaHnaHagu. B\ N 6
Aa xap 8|/|p y3rapyBuli }:lk_oa VUMEHT 6unaH 1 Ta TeHrs (3JIIASKC HKARBANHMHE Han yCTyHnAa 6asuc YRR

o 83 % uniap )KOVII'IaLIJTI/IRI/II'IFaH, 0304, "a,qnap)%%a( nra aca 4yek
Manap KOSCb NUMEHTN onnaH KonraH TeHrnamManapra eﬂaLLII'IapHI/IHF YHI TOMOHUAArN CoHnap J:IIIIFFVIIHWQH

p ™ P ” . n 1- catp Ba 1- yCTyH KecuwlraH >»onga 1- yeknawgaru 'y
K;o>kaH n-T y3rapyBuunap o3of y3rapys”ap aeb a, il KO3h(PULIMEHT >KOUnawwTUpuIraH.
nagn”™ O30p y3rapyBumnapHm Ora “Hr geb gapas n A pyHWUagaw kKoapduueHTnap

AW, 6asnc y3rapysBuunap aca ;\2.5.2) cuctemMagarv TEHI/ n n 8’ \
[ Kapama- KapLiy nLIopa ovnaH ofHraH.

ManapRHUWHI YHI TOMOH4arn Moc CoHnapra TeHr ﬂE6 (0):4 r>\//r>r;|H caTnnaH

ONTUMaNINK TEKLNPULL OXUPTU -7 praH catpafiH
6owwnaHagu. Arap o3of y3rapyBuuiap onamaa TypraH Ko-

A H T~ K W Ta 6asuc ysrapysuunap x,4,,...n, ,OMaHdn bynca, y :(onga oNMHraH ednm on-
(Arap ysrapysBuunap 6ow.la Taptmbga onuHca, y 5 koadduumeHTnapHuHr bapuyacu
,anTta HomepnaHaaw). Y ,onga 6owuaaHrny edmm n arap gamaH-



y

TTr7n|

duii koachduumveHTdapaaH 3%ed 6ynmaraHga 6uttacu O
TeHr 6ynca, y ?™onga macana 4ekcus Kyn edumra ara 64|
on. Arap oxupru caTtpga 3%ed bynmaraHga 1 Tta maHd)
KoO3(hpnLUMEHT 6ynmn6, 6y KoadhdULUMEHT XoknawraH ycTty
ha bupopTta ~am mycbaT anemMeHT 6ynmaca, y ?™onga - va,
caj (yHKUUsS ednmMnap cos3™acuga verapanaHmaraH bynag
Arap o3of y3rapysudunap ongugarm 3"edq 6ynmaca 6uvn
KO3thMLUEHT MaHUii 6ynmnb, y T)doraH ycTyHAa 3"ed 6ynm
raHga 6uTTa MycbaT anemMeHT 6ynca, y 3™onga eumm srol
6ynagn. 4 - 1"apgamMra ytunagu.
4-1"apgam. AHTU eYNMHU ONULL.

(2.5.4)
(2.5%)

/=1.T+1 y=1,|/|+1
=3,

WyHaar 1506, AHr1M cMMnieKkc >kagpanra ytuwgan™Nan

-UNyBYMN caTp anemMeHTnapu 3"an 1 miysum

4.1. - 1™apam . Ba3uc y3rapysuunap mdmgaH y3rapth4u,a,q|/| (2.4.5 cnmmnnekc »kagBanHWHI 17™oaraH  ap
~p

HW1 TaHNaLl.

U Wy XymnagaH ma”“cag yHKULWILIMHE KO3(PULEHT-

CumMmnnekc »agBaiHUHI OXHPru caTpm Kypub yw™mnaguapu 3%am (2.5.5) dopmyna opl{anm Tonnnagwn.

By caTtpgaH a6conk”™ N a T U Oyhmya 3Hr katraT.d ,«

AHrn eunmnap 6apya 0304

3leMeHT TaHnaHagu. By anemen >oWnawiraH ycTyH ,“MUHAAW, s .- « Y3rapyBUMNAPHUHT ,ap 6 ~ n ~ ynap Typ

r AC r
N B Y WM YCTYH geb atanagn. Antannmk, 6y ycTyH p-

6yncuH. By ycTyHparm x yarapyBuil 6asmc ysrapyB4yuna
Tapkubura kmputTunagu.

4.2. - 1™gpam basuc y3rapyBunap opacupaH y3rapyb
YnHU ynlSapuin. O304 3"agnap ycTyHuUagarun aneMeHTnapHuK
3Man b"™MNyBUM YCTYH MOC afieMeHTnapura HucbartaH Tonuna
on. byHga manduii anemeHTra 6ynuw Ba Ora 6ynmui Harl:
»Kanapura oo TeHr . by HUcbaTtnap numgaH sHr KN4nru Tak

naHagn. MmHmnman HUC6aTNM aNeMeHT XolnawuraH caTtp e

1™vnyBun catp Aeb atanagn. AnTannnk, y g- catp 6yncuii
XN caTpgarn ysrapyBui 6asuc y3srapysuumnap cadpmgil
unlfapunagn. CumMmnnekc >kagBanHUHIE 3an 15mnyBun caTtp B
3an 1”'MnyBuUn YCTYH KecuwiMacuga >kownawraH a”™ anemeH
3%an 1$unyBun aneMeHT fAeb aTanagw.

'AH caTopgarn O30/ xagnapra TeHr ge6 panHagwn.

"¢ NN NeKe xagean 1lU>unraHgaH cyHr 3- 17apgamra

amaLL 3apyp.

25.1. -Mwucon
£= - 32

o X, +2X2-+ X =6
—5xN  3x2 =7

X, >0,X2>0,X3>0,X4>0

Basunc y3rapysuunap X3 Ba x™ 030 y3rapyBuunap xpor

4 3. -1"apaMm. CnmMnneKc y3rapuilHu 6axkapuwl Ba gHMN

CUMMNNEKC >aasanra yTuLl.
AHIMM CUMNNEKC XKaABa/IHUHT & 3aneMeHTU bNynaarn cum
nnekc ysrapuw oplS5anm 3vcobnaHagw.
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~"o={x,=0 , X2=0, X3=6 ,x=1 }
Cunnekc »agBan 1la?ivgarn KypuHuLLra ara:
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252 - wans 2.5.3 - >xagBan
Basunc 5%ra- Ysrapysuunap onagvnparu KoapumeHtnap  osop |, Basuc Yara- Y3rapyBuunap ongugarv KoagduueHTnap 0304
pyBuunap o - wazap ?haanap

-T 2 1 0 6 N 3 3 1 0 0 15

5 -3 0 1 7 1 o o) 1 0 /

f -2 3 0 0 0 2 0] 0] 1 20

5 0 0 0 O

. HUHT Y\MMMaTUHN iHaAa OLIMPULL YUYYH X, HUALN

TUHW oLLUnNpULl MYMKUH, YYHKHW, CUMLJIEKC >XaaBa/ITHUHT OXN

+3X [AaH KypuHaguraH X, HUHT ~MAMaTUHU

(HKUMSTHU Kamaiuwmra onvué Kenagu, WYHUHT

rm ca™garn Xj ra moc KoahuueHT MaHuii yeknaw na™~~Hun 6a3nc ysrapyBumnapra KUpUTULLHUHT MabHOCKU
AaH K)puL MyMKUHKW, Xj HU NXTUEPUIA IBuAMaTHN onnMdpr X Ba X3HU owmpuil QyHKUMS YmiAMaTtuHn oimpaam,
yHra XjBa xHun moc 3”onga wyHgan Yonagn. emak f doyHompo™ Xj HM owvpuid Xj ra YaparaHga oyHKUMAHW Kynpo»
uusa "MinmMaTmHN eummMmnap cos™acuga yekcus owwmpuil myowmpagn (5>3) Oemak , Xj 6a3vc y3rapTyBuYM OYyNnLIN Ke-

KUH.
2.5.2. mucon.
F=5x-2x+3x-> wax

13X +3x -1 <MW
! w2 A3 N 1]
mXj + 3x3 <7

-2Xi +8X2< 20

Macana WwapTUHN KaHOHWK 3™0N4a e3uLl yuyH X 4,X Y3r;
pyBUMNApPHUN KUPUTaAMU3.

3X] + 3x2 +[4~15
X, +3x3+Xj<7
-2X,+8x2+Xg <20
Xj>o0,j =ia,3A,5,6
BownaHwy eumnm X(,{ Xi=0,X2=0,X3=0,%x ,= 15,x=7, x=2C

f dyHKUMA 0304 y3rapyBumnap oplsanu ndoganaHraHnt
M y.UyH CUMIIEKC YXaABa/IHU Ty3ULL MYMKUH.

38

CumMnnekc >aBaiHUHI OXUpru catpugarun aéconoTt
wiimaT 6yiinya sHIr KatTa MaHuin KosdpunueHT (-5.) 3%am
SHIM 6a3nc y3rapyBuii aiicm akaHnurmHm (0,1) Kshcatagw.

Min (15/3, 7/1, 20/-2) = (5.7,m>E.)= 5

Jemak, 6asucgaH X y3rapyBUMHU YMKapuLl Kepak. X.an
AUnyBYM caTp Ba 37an :MnyBUM YCTYHNap Kecuwumacura Typ-
raH saneMeHT a,, = 3 3KaH.

Huma yuyyH &Yy TaHnaHraHnmrnHun nsos ™ naru,.

Arap cumMmnnekc >kaasangaH yeknawnapra yraguraH
6yncak, y 3™onga 1l-TeHrnamaga Xj HuM YonraH ysrapyBuu-
nap (OkymnagaH (x”) op¥ann npoganall Kepak Ba Xj HM 2 Ba
3 - TeHrnamanapra KuMputne6, 6y TeHrnamanapgaH x™ H1 4n-
Bapuu Kepak.

AlTannumk 6asmuc ysrapysuunap nungaH éowraysrapys-
UMHU, MacanaH Xj HU Yniapannnk. BYHUHT yuyH Xj HU 2
TeHrnamagaH Ba X3 opXmnn ndopanaimMmuns.

Xj=7- 3%3- %5

6yHU 1 - TeHrnamara 17Yimmb6 3(7-3x3-x§+ 3x2x3+x"=15

3X2- 10X3+X4-3Xj= -6

Xj HUHT ndogacuHm 2-TeHrnamara 1°yim6

2(7-3X3-X5+ 8x2+ x"=70
8x2+6x3+2xj+xg=34 ra ara bynamu3s
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wapTtugarn 6apya coHnap napameTprap 6yna-

32 - HOX3 + X4- 3Xj =-6 Macana
AbHn J =
X, + 3X3+ Xj = 7 BoLl y3rapyBuunap:
8x2 + 6x 3+ 2X5+ Xg = 34 'Z TeneBB/”ena lpwilHaguraH peknama yuyH capg-
.. Y, - -b - u "AMuraH mabnarnap mul™gopw.
ra sra bynamms, X, X440~ — 6asuc ysrapyBuunap geca” _ pagvoga l{nnnHaguraH peknama ydyH capdgnaHa
X,={x, =7, x*= QX3= 0, X,= -6, x = 34} A mabnarnap mmu”opwu.

- 6, 6y x> OwWwapTHM NHKOpP aTraHna ™ _ raseTtaga 1™mnnHaguraH peknama ydyyH c pd
mMabnar mw”~opwu.
3BAOH ENULLTUPULL NYyNN BunaH ~ManHaguraH pek-

YUYYH KeTaguraH mabénar muly™opw.
Euyunmnap co3™acy;

By eunmpga x* =
YUYH X, yn Minnagmrad ednm byna onmanaun. Jemak,
6asunc ysrapyBumnapra KNpuUTml MyMKUH amac, X™ HAN 6
3UC y3rapyBuunap nungaH ums™apuil xX™ Hu x oplianun

LanawHuy aHrnatagu.
-2X,+8x2+xg = 20

+Xj-4X2 - Xg/2 =-10 Xi +X2 F/¥8 + X4 < 50000
AHIM edynmga x1=-10, x1 y3rapyBUYMHWUHI HOMaHMN .

oynmLwnmMrn wapTuHmn 6ysaan. Xi <20000

X2+X3< 25000 (2.6.1)

2.5. M Trucoguii -mateMaTuK MmogenHu 3mcobnawra Xi > 0,Xj > 0,X3 > 0,X4> 0O

Aoiip mucon KSpMHVLLIFE 3F8. Y YMYMWUN Machar MUK LIOpY By ninya HeK-

KopxoHaga y3 Mas”\cynoTuHU 4 XN ycyn épgaMmmuga sibHanwapHi, maénarnap Typnapu coHm 6yiiMya deknawunap-
TeneBUAEHUs, pagmo, raseta Ba 9bAOHNAPHU ENUWTUPKIN ga 6oL y3rapyBUMNAPHUHT HOMaH(UIANWUIY YeKnalunap-
ycynnapu épaamuga peknama punagn. Peknama aonm”® - ...

TUHW Taz™~mn 1™ cporgaHm ynap moc xonna 10 5 7 B
wapTnn bupnuknapra opTTmpulinHmn K3dcarargn.” b 6wy KpUt™nncu ~“mepgarmnya.

nuKnap peknamara capdnadraH 1wapTtam 6mpnank 3cmncob* ™ -FOx1+5x2+7X3+4x4-> max (

ra OJINHraH. (2.6.1.) (2.5 2) - peknama paoIMATUHN TalLKUANALWHWUHT
Peknama y4yyH 50000 6upnunk mabnar axxpatuiraH. Kol arematuk mogenmavp.

XOHa MabMypuaTU TeneBUAEHMNE YUYH YMyMUii mabnawms! (2.6.2.) - Yeknawnap Ba mMal”cag pyHKLUS 4M3nlNm

40% paH opTMaraH, paauo Ba rasetanap ydyH 50 chousga™nraHnmru yuyH 6y macana 4ymsun:pu nporpammanall ma-

opTMaraH 3”onga capdnaliHu pexkanawiTmpraH

ManNrclf T oCTa» “T1 H M KaHOHUK (,UT «>[,,a) KYpUHMLITA KELWMPULL

Eunw. MacanaHWHI MaTeMaTUK MOAENUHU Ty3aMu:.'«« (2.6.1) HAHT Yanm TOMOHUTA .jyluMMYa y3rapyBumiap

Mal”~cag - coijaHn MakcumannawTUupmLL. KVpUTamMmn3:
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/
Aemak 2- caTp :;an LUNyBYM catp akaH. by x”~ ysrapys-

X, +X2+xM+x™M+x” = 50000 HW 6a3nc y3rapysuunapgaH 4mb™apuil 103UMANTUHN
+ ™ =20000 xNatagn. X~an 17MnyBUn aeMeHT =1

AHrm cnmnnekc >kagsanHy Tydamuns (2.5.4) Ba (2.5.5)

N2 + 13+ = 25000 ,pMynanap 6yiinya AHrM cMmnaekc >agsanHn Ty3uuiua

6ypyak l7omgacuHm vwnaTtull B Nynan.

&> 0,x» >0,43 > 0,X, >0
Yubypuak 1oMgacy AHIM CUMMMNEKC >XaABa/IHUHT 3/ieMeH-

kmH2-6.1), (2.6.3) MacanaHn cymnnekc ycynga euniu Tonuw YUYH 3CKM CUMIMNEKC XKaBaNHUHT ™ a >Koiiun-
Euvw: 1- |"agam . bownaHrny aneMeHTAaH 6y anemeHT 6unaH 6up yctyHaa 1ly-
Xa={xJ=0,x,=0 x-=0 X =0 - 4{nnyBumn caTtp anemMeHTUHUN BepuaraH caTpHUHI
2- ya.gam P =’ 10x +5 +7*~ XA=2 (", X,= 2500 L{nnyBum aneMeHT 6unaH 6mUp ycTyHAa >KovnawiuraH ane-

opl{ann ndpoganangn * 030/, y3rapyBuveaTura KynahtmacuHu 5%an 1panyBum anemeHTra Hucbatm
3- kanavi'® PUAaAN: MUEBH EnNBaTHAE =.6:1. xansanda an Ba @
T 15808M EUMMHUHI ONTUMANINUTUHU TEKLLVPULL eMeHTnapHn ToMRK Juym YUEIfiFae JubypyaknapHm Ken-
.6.1.- cMmnneKc >kagBaiHM Ty3aMmun3 PYILL MYMKVIH.

2.6.1.- >Kage Lynpaii LMANG, ~an 1{nnyBum caTpHUHI 6apya snemMeHT-

-pwn ?an 1{nnyBumn anemeHTra 6ynnHaan. K~onraH sanemeHT-
Basncysra  wmarapysumnap onguparn KoauLeHTap

pyBuuMnap Mar?™TpP yubypuak l{omgacn 6unaH Tonunagw.
1 1 1 1 500001 o
0 0] o (o] o} 20000 MHIrU cMMnnekce >kagsan l{ynvaarn KypuHuLira 3ra:
% 0 1 1 0 0 25000 2.6.2. - xxagsan
P -10 -5 7 -4 0 0
Eunm lag/cysra-  "Y3rapyBUAnap ofiaMaanm KoM QWILIEHTTIaD 0304
*ee X-—- 'yBUANAP *1 X * %> X ampep
nap 6op.
. 0 1 1 1 1 1 0 30000
4 - 1™a0aM. AHIM e4UUMHUN OIALLL. i 1 o 0 0 0 1 0 20000
Oxupru catpga abcontoT 1™ miivatn 6yiimya coH - 10, | X o 1 1 0 0 0 1 25000
YCTYH ;Man 1™nyBun yCTYHANP, AemMak  Hu 6asuc ysrap / p 0o 5 7 -4 0 10 0 200000
ynnapra kmputammi. basuc ysrapyBumnap capugaH yvH - 0 x =25000))

punaauraH ysrapyBUMHM Tonamnmk. BYHUHT yuyH 0304 3a X2={x"}=20000 X2=0 X3=0 x"-O XA-0. XN - X
nap yctyHugaru coHnapHu 3"an 1$wiyBun ycTyH anemeHTn A = 200000

pura 6ynn6é, ynapaaH 3HI KUYUTUHU TaHNaNMM3: A eaum 10rauwaara K3QPUHLUMTA 3ra. -
. r 50000 20000 25000 ~ X ={x =20000 x~=0, X3=0, x,=0, x =30000, x, - O,
ML }= 20000 ,=25000}
P1=200000
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WyHaaih {nnnb, doiiga 200000 6MpANKKa opTaun

gsmmagngovpl)man UMM 3Mac, YyHKM OXMpPrn catpaa MaK|33K™3ra™  ysrapysuunap onguaaru kosddpuueHTap o304
HA .

.. yBuunap * X, 3™Nagnap
ONTMa-onalTUPULL YXXapaéHHW AaBOM 3TTUpamMuU3. T 5000—
an {unyBun ycTyH — 3 - yCTyHAUP, YyHKM abcog * o 1 20000

MaKcMal IMiAMaTn byiinya maHuii coH (-7) iy 3- 0 0 25000
xa 0 395000

Hovnamiram.

50000 20000 25000 ,

rnn
{ OXI/IpFI/I EUMMHUHT onTuMan aKaHIMrMHM CNMnieKc >kaa-

A i o ' = 25000
Aan 1BMTyBuM aneMeHT a33=1 an %xmpm,qarm COHMIAPHUHI MaHUii amacnmrmn KypcaTmb
AHIM cMMnneKc >kagsan (\% 6 3 - )KanBarT~. ypuoAn. By edUm AroHa, HyHKu oxupri carp SMEMERTNA:
. n,qBaHSTa yTaMm3 LHUHI 6apyacu 030[ y3rapysuwuiapra mMoc Ke-
2.6.3. - >Kaa”"6 ,ynap mycéaraup.
X*={xJ=20000, X2=0, X3=25000, x~=5000, X5=0, x* = O
Ba3uc y3ra-
Y3rapyBuunnap ogangarn kKoadphunaeHTnan 03047
pyBuunap
- agnap P = 395000
1 1 1 1 5000- LWyHpaih 1pTtnb6, makcuman goinga — 395 00 HKM onnLl
8 (()) 1 0 20000 yyH ma6narHun 1$yhnparvya Tal{cumnaw kepak. 20 OO0
0 0 1 25000 jMpAUK MabnarHun TeneBugeHuegarn peknamara, 20 000
10 375000 phnmk MabnarHm raszetagarn peknamara sa 5000 6mMpnmnk

X2={xJ=20000 X =0 X =25000 x “O - labnarHn abioHAap énuuwTmpul opl™anm 6axkapunagmrax
x~=0} * 2 > 3 » , X6-5000, x™ = )eknamara capdnawl 3apyp.

P =375000 By 3ogua pagmo opl™anm peknama 6epuLLIHU TawkKuanaw

doHpa?con, neKw X, e4yum ontaman e<wM smac
oxupru carpga 3™am MaH(Un coH 6op
AHrn eunmra ytammns. San 1{mnyBun yctyH__ 4

Aunp. Oemak, XN y3rapyBuii 6a3uc y3raoyBUuMnsNT,
1un<lp cagour”.

IMN.
' HOx~opugarn Taz™~un 6ownaHrny edum pym 6epulmy Mym-
6owaHrny edmmaa maHdpmin connap b”<0 6ynca,
eUNMHN NAnpgarn anroputMm 6puya TowLla-

Knputunagu.
. r 5000 20000 25000 ~ 1- 1%agam I - PyHKUMSHM 030f4 y3rapyBuunap opb”anm
M 1 o } = 5000 1chopanarw.
2 KUNYBUM CaTO__ BUMNUH - 2- 1"amam. CYMARABKE HaABAA TY3ULU:
LI/I‘dvr Y3rapyBuunap Tapkmbura kumpumtuna-

31UC y3rapyBuunap nuuaaH

Kagsan x™Mivgarn K5cmHnwra arl cmmnnes3™NguraH 6asuc ysrapyBuYunapHu TaHnawl.

ByHUHr yuyH abcantoT 1™MimMaT aHr KatTta MaHguii CoH
oynraH caTtp Ba 6y COH éTraH 3"an 1\nyBYM yCTYH Tonunaguw.

44
45



By ycTyHga éTyBuM y3rapyBuii 6asuc ysrapysuunap c/l

thura kuputunagn. Arap 1”apanaérraH catpga maHdgui ¢ 1AL+ A 1N 2+ - + 0L« <>,

o6ynmaca, y Nonga 6epunraH cuctema bmpnawimaraH éyn”
y y A P P yn} + a, X2+...+a",,X,, <2

follnaHrMy macana e4mmmura ara amac. «2M
4- 17apam . basnc y3srapysuunap cadpura unl”apuiagl
raH 3brapyBuMHM TaHnawl. a,x,+a, X, *..+ayry — (2.7.2)

O304 Magnap ycTynu aneMeHTAapUHUHT 3™an b minyBun M
aneMeHTnapura Huc6atu Tonunagu. Cypatu 3"am maxpa» ,%-> O
3”aM MaHuin 6ynraH Hucbatnap l{apannb, ynapgaH sHr Kbl py Macanaga mal”™“cag yHKUMAHN MaKcuMannawTupuLl
4ynrv TaHnaHagn. MuHmumMman Hucbatra moc caTp 3™l 1™"mvHagn. Macanaga n Ta ysrapyByii sa T - Ta
un caTtp 6ynn6, 6y caTpgaru ysrapyBuii 6a3mc y3rapyBuluill TEHFCU3INK 60P.
nap cacgmgaH unl{apvnagn. ?~an 1$unyBum catp Ba 3™an {uy] By macanara 1”wma Macana x“Mavgart K MHuwra 3
UM YCTYN KecullraH >kongarn anemMeHT 37an L{unyBum a4 obIYIHD2Y2+eeomww™ N ~ONN (27.3)

MeHT 6ynaaw.

4- 1{agam (2.54) (2.5.5.) bopmynanap 6™Mumya cumnnek
y3rapuwinap yTkasuambé, SsHrm cMMnieKkc »agesan Tysmnag}

Arap siHIM cuMmniekc >kagpanga 6apya 3Magnap mycba

6ynca, y 3”onga 3- 1{agamra 30'vl MyMKWUH.AKC 3”onga an (2.7.4)
A N AN N
FOPUTMHUHT 2 - 15a0amuira ytunagu. XY1+("y2-"-+"n,nyT
LWyHW TabKuanawl N03VMKW, CUMMANEKC YCYnHUHT wax Y >0, ¥2>0,...>0

cuii KomnbptoTepga nwnabd unl{uw yuyyH Typau nporpam
Manap Ty3usaraH. Taglp”oTum al™ar Y M3 ™ MOAeNHU Ty Macanaga mMal’cag PyHKUNAHN MUHUMaNnalTu-

Yl RRRUURBHEHH WAPAYMOTIAPHN KOMNbPIOTEPTa KA  LLIyHMHI4eK yBAArM YeKnall N Ta TeHICU3NMK > 6enruam

nonapga 6akapaau pPK>Tep Mab/lyM CEKYH3ynmb, T Ta y3rapyBui 1MatHawagn. Mal”cag pyHKUNAHUHT
MadchbmyeHTnapm b~ bs ..., un3nlyLl macanacunUuHr 0304,

~Nagnapu 6ynagun. bMywima macanagarm — o304

2.7. Yn3ml™uv nporpamMmmanaliHUHI KM a Macanacu 6oLINaHIMy MacanaHuHr KoadpduueHTnapm 6yna-

I.Ll,/;rl/lco,cl,l/ll7| WHTEPNPUTaAHUACK ' MacanaHUHI KosgpgumueHTnap maTpuyacm 6owl-
YaHTNY macana maTtpuuacura TpaHcnopTnaHraH éynagw,

1\ynnpgarn KypuH/ALLZArA umave™mi NporpaMMasiall mMa-®\®® catpnap MoC yCTyHnapra aiMaluTUpUiraH.

N

canacuHn Kypubt unlanmnmk; (27.1, (2.7.2.) Ba (2.7.3), (2.74) — 1™wma macananap-
ovip. .
(2.7.7) K;ylwuma macananap ydyH 1yiunparm Teopema ypUHIU
6ynaan.
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Teopema ( AroHannnuk). Arap icymMa macananap™~\ MacananapHuHr yinnmwm s wmnraH N¥:tuco-

6upun onTmMan ednm x* ra ara bynca, ynapgaH UKKUHY{;MMAMALPS yy ppo X ypraHuiira MMKoH 6epagw.
Nam onTuman edunm y* ra ara 65Viagn. byHga mal$can

TEANp™ 1™iimatnapn P=f(x*) df g*=q(i* * un3n1MM NporpammanaluTUpuLL .

[Tomapoycynu
rmya: - uM3nI* 1M nporpamMmmManall macanacugarum ysrapyBs-
AnTannuk, Xj=Il,n 6ow y3rapysuunap cudarmga Ma3”\CcynoT COHMHU bungupca, y 3onga onTuman eunm
fanaup KopxoHa mwnab umB™apraH mas”cynoTnap COHWMH” coHnapga udoganaHmuv no3nm. byHpaih macananap
bj,j = 1, - cudpatnpa ara i pecypcnap CoOHMHM (Mnlyl;opyH™Mgaataa Kyrwabé nptcoamii macananap kmpagu. Maca-
a..(i=l,m j=I,n) cnparungal KYpuHmwngarmn 4 Ta mas”cyncNopxoHanap ypracuga byropTmanapHu Ta’‘\cumnaw,
HU Talépnaw y4dyyH capdnaHaguraH i -tungaruv vwnab ynapul BocUTaNapHUHI 6aHanNnrn ma-
MHicflopH.(j-j KypyHuUwigarn 1 Ta Mas”\CynoTHM peanmzau/~M N\ pelicnap 6yinya TpaHcnopThap Tar¥*cumoTm ma-
™nwogaH TywaguraH gapomag . Y 3™onga (2.7.1), (2.7 /MMM ann EKM Kyn coHgarm mas”\cynoTt uwnab unapuil-
Moaen makcmman donga KenTUupyBUM MaxcynoTHU ULLC pexkanall Mmacanacu KypunaétraH 6ynca, ontuman eumm’

UNTRPULLIHUHT pexkacu — Mogenu bynagw. ATONULLAA eYUM SXIUTNaHagn.
ANTainMK, KOpXoHa nwnad ymp apuLlHM TyxXTaTuwita i £4MMm 6yTyH CoHnapaa ndgoganaHaguraH Ynsnlym npo-

opXanHeA3 M anawl macanacum 6yTyH COHAM 4nm3n? nporpaMmma-
N

By icymMa mogennapHUHT nils5tucoanii mabHoOCK igyfini

pecypcnapHu cotuwira icapop XuaraH 6yncuH.
BUPANK pecypeHCHUHT 6a3”ocuHn 6enrnnainuk . Pecypcnap macanacm (6.C.4.M.M) geb atanagw.

HUHT Hapxnapura ¥yiugarn derapanaHumwnap x™yuvnag (6.C.4Y.M.M) HMHI maTemaTtuk mogenu l0mugarunya.

6upuHUngaH 6y Hap3scrnap >kyga toXopu 6ynmacaurmn kepa n

6y 3™onga pecypcnapHu cotmnb bynmangn. MKkuHungan p// =V C X -max(min)

cypcnapHu cotuwigaH onvHraH doiga tanép mas”cynors* AN BN

coTuwgaHKenaguraHgongagaHkynoynmwmy kepak. 1-way =

TH\I‘/I (2.7.3) popmyna, 2- wapTHU(2.74.) dopmyna ndgoas Y.a,jXj<b, i =1m,

namngn. (2.7.4.) TEHICU3NINKNAPHUHT 3"ap BUPUHUHT Yan T

MOoHMAa Ma3\cynoTHU Taiépnalura mymkannaHraH 6apya p

cypcnapHu cotuwigaH TywaauraH donga , YHr TomoHuga

Ma?5;CyNloTHU coTuUllAaH TywlaauraH doiga KYpcaTunraH.
WyHpgah ¥nnn6,(2.7.3)-(2.7.4) 1{Ywma macana 17ymnar

rm nl~\tmcogmii macanara mMoc Kenagu: PecypcnapHu LiykK |

Aai MMHUMan Hapxga coTull 3apypku, byHaa kKenagura Y a X

doiiga Taép mas”cynoTHu cotTuwaaH KYpa Kynpoic 6yncu!  jfi

yj ¥2,...r,y* Y3rapyBunnap l1$uiimMatnapuHm SwmpuH Hapxnal | ~2

ne6 atanaaw. n o j = Un

(281

=b

N

(2.8.2)
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by epfa Z — O6YTYH coHnap Tynnamu. Y Yonga {anj} -
~B.C.4.NM.M H% FRMBBU YEYAHAR 3"am eumnLl MyMKUH /b} = qj 6enrnnawinap KUpUTanImnK, oXMpru TeHrMMKaaH
MABY yeymr-56oc Prrpan-nGopar: I > + % 4nV>n

11-60ckuYy. MacanaHn cuUMIeKC ycynga ednnagn esa ev - a -
6AYHANTUN Tekwmnpunagn. Arap edmmga 3"ed bynmaraTeHrcusnmKHMHr™Nyan rmemuga K yummya maHmum -y

6muTTa Kacp coH bynca, 2 - 6oc¥mura yrunagun, akc y3rapyBUMHMN anipmnb
3™cob - KUTo6 T)bcTatnnaaw. Ll 41+ ALK STH2F QUL D=
2-60cYwM Y'ywummya YeknalwunapHu Ty3ull Ba KeHrag o
>

punraH macanaHum cuMMnieKc ycynga eunl. ByHaa Pyuy+
ya wapTnapga 6yTyH 6ynmaraH eunmnap Tywu6 Yonagby wiylmmMda wapTtnap épgammga 6epunraH macanaHu

1MywvMya yeknawnap ¥ mgarm xoccanapra ara: Iraitupguk. By macana cMMmnneKkc ycynga edvnagu.

1) xTnépuin eunm yHn IpaHoaTnaHTUpaun. Arap cumnnekc ycynga edmnraHga 6up Heda Kacp e4ynm-
2) xTnépuin 6yTyH bynmaraH eumm yHU Y*aHoaTtnaHTp 6ynca, y 37onga Y ummuya dyeknawnapHm kacp Ymcmm
mMangu. KaTTa 6ynraH coH yu}llll Tysuvnagw.

KMywvMya wapTtnap — Kecum ¥aHgan Ty3nnnwmHn vsj
nanmms.

AlTannuk, 1 60CHM 6akapunraH 6yncuH,

X ={ X =bj, X2=b,_....,x.=b.,...x*=bx", =0, ... x"=0)

b
"L Kacp CoH
i - yeknawHu ]_"apal‘/’lnle

bi=

b. kacp coH, YHI TomMoHAarun y3srapys4dunap aca 6yT
JemMak 3%edq 6ynmaraHga 6utta & (j=m+l,n) kacp 6ynm
Kepak.

Yan Ba yHr TOMOHAaru yeknawnapgaH kacp ihembl
Yapaiinuk.

{u} opijann 4 COHMHMHI Kacp ¥™McMUHK GenrmnainnNe
|7|I/IFI/IH,EI,I/IHVIHF Kacp Ycvmn Yyuwmnysuunap Kacp Yviewial |
HUHT MUrMHAUCHAaH KaTTa aMac. LLyHUHr yuyH

KynaiiTMaHUHI Kacp ™McMu 6yTyH coH Ba Kacp d

KynaVleacm,an KaTTa amMacC, gemMak

irr=r1x mL}+e
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KM L 1 Vil
3- 606 6 1 2
ymnsamm»nm NPOrPAMMANALWLIHNHTL _ 5 9 8
MAXCYC MACANANAPU c= 2 3 6

Unsnlm onTumMannawl macananapy mumga Maxcyc ¢ MaTpULUAHUHE i caTp Ba j YCTYH KeculluraH >kohupaa i
3unuwira sra 6ynraH MKKu CMHMHM axkpaTmil MyMKMH: Xpa’™jNjjHOT4HNnapAaH j- nctebmonuura waptnm 6upamkK Xom

nopT macasacu Ba LWEHN Tawmb BGepULLIHUHI HapPXM >KohnalwuraH
By macananap 17yiimgarn nl”tmcoguin macananapu! i=12,3j=i,2,34.
onTuman edynMuHU Tonuwga ynnaHunagw: ' IV FOK TaluMLWnapHUHI WyHAan peXkacH Ty3ULL KepaKKU,

a) IKNapHU TAWMULLUVHWUHE ONTUMAaN PeXKacuHn Ty3uLLyHAa YMYMUA KeTraH xapakaT MUHUMan 6yNncuH.
6) XOA4UMMAPHUHT ONTUMan LWTAT >XaaBa/MHU Ty3ul, MaTteMaTuUK MogeNnHu 17Yypuu

B) KopxoHa yHanMwunHu onTumMannall- Mal5cag - yMyMuii xaparkatHyu MUHUMannaTUupuLL.
r) caBgo areHTnapuga ontuman conga™aHuLl By matcagra Xxom aLlé Tawuwi! onTuman Tawkunnaw
. by ,onnappa camapagcpnm Me30oHU cudaTtiia spuvwiw.agn, emu,
i YTl TabMUHOTUMAAH Xap 6up ncrebmonumura etkasunagm
S T T yeknawunap onMHaaun. A MUBAOPUHU Bexkmnall MyMKUH.
YUYH e4MMHU TONUL YUYH 3am unsnlym ontumMannaw yc  gi"anmnmk X. - i- TabMUHOTUUAAH | UICTebMONYUra eTka-
napm ,,>kymnagaH cummnnekc ycyn 17ynnaHwlagyn. AmMmMmo”~aguraH Xxom awé mm~opu 6ynuiu.
MacananapHUHI Maxcyc TY3WIULLWN, YIapHUHT edynmMu MacanaHunHr napamMmeTpsiapn: TabMUHOTYNNAP Ba UCTEDL-
17 nali ycynnapHu mwnaé uib™IL UMKOHUHW 6epagn.  «ondunap coHnapu, Tanaé Ba Taknudg mmbN\iopw, Tawivil
By ycynnapgaH 6ab3viapyuHn Kentmpamms. Hapxnapu 6epwunraH.
Macanagarn deknawnap — 6y xXom awléra 6ynraH Ta-
o771 na6'Ba Taknndg XoM alléHUHr 6apya TabMUHOTUYMNAPW Tak-
paHcnopT MoAdenvHu 1ypuil NNpNapuHMHE RrnHaucn 6apya nctebmonyunap tTanabna-

KOHKpeT Macana y4yH TpaHCrnopT MOAeNHU 1MypalinP® nurnHgucugaH KNYnMK 6ynmMmacnmrn kepak. by macanaga
3.1.1. Mucon. Mabnym mn:ATucoguin 3oHagaru rypi~"® YMYMUA Takamdra TeHr.

KOpXOHa 6uTTa XOM allé mas”‘cy/noT uwnab umkapagm 120+ 50+ 190+110 = 160+ 140+ 170=470

6P KOPXOHaHWHI 6y XOM aluéra Tanabu moc 3conga- 120; Mp TabMUHOTUYMAAH Talmb KeTunaguraH Xom awle
190 Ba MO wapTinm 6UpPANKKa TeHr. XOM alUuéHun X0W alle eTKasuaraH xom
TA TATJVTYT.TT nm \ - . YHUHI Tanabura TeHr 6ynmwn Kepak. OXuUprn veknawl
Ta TabMUHOTUYM eTKa3nb bepagn. XoM aile TabMUHOTUM _ 5 A y3rapyumMnapHMHI HOMaHMULLLLINY wWwaprnapu.

puywWHr Taowdn moe ,onga 160,140 Ba 170 wapTtam 61 Camapal,opamk me3oHU ( Maucan dyHKums) endatuga
NIMKKa TeHr. »ap 6up Tanabropra Xom awle UXTUEPUI I XapavkaTnap »Xamu S, ssbHU 3"ap 6Up TabMUHOTUYMAAH 3°ap
MUWHOTUYM TOMOHMAAH 6epunnwiv MyMKMH. XOM aléHn 6ump nctebmonuura etkasuvnagmraH Xom ailué mMmbGopUHWHI
W Hapxnapu Yingarn matpuua opl™anv 6epunraH  Ynap 6Mpank Hapxura Kynaitmacu MUTMHOUCUA ONUHAAM..
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Trr

; am
.............. [ ] AT,
WyHpa Y™mnmb mateMaTuK mogen
i nMan éynuuwiun Kepak. LLyHUHraek, TpaHcnopT mMacanacu-
S = 7X, 8X,,+Xj3+2X,,+4X2,+5X22+9X23
. a Tawmnapra KeTraH xapakat TawmnaguraH roknapra
+8x2,+ 9X3,+2X32+ 6X3, — min
n3ndm 6ornuy neb dapas fnnnHagn.
ANTaNNNK X,.- i - TabMUHOTUYBAAH j- ICTEBbMOMYUra eTKa-
X, + X2 + X3+ X4 =160 nsagmrad Mas"cyniorT Mmi\oopu 6yncuH.
+ + + = T n
X3, + X2 + %, + X4 =140 (3.2.1)
3 +XR+X,3 =170
/Al =1
n 2 '3~ 720 T )
12+X22+X32 =50 i=\\m (3.2.2)
B+ XB+ XB —190 =1
44 + XJ4+ X34 = 170
160+ 140+ 170 = 120 + 50 + 90 + 170 Axy>bij, J=\n (323
XlJ>01=12,3, =1
T n
j =1234 f,ai>"bj (3.2.4)
V=i Y4
Mab”*cag yHKuMA Ba Yeknawnap YBNE1IN, gemak 6epwt \ Ny—~"N A n (3-2.5)
raH mMacana 4ymMsn™mn nporpaMmmanawl macanacum, 6mupol]™ (3.2.1)-(3.2.5) — TpaHCNOPT MacalaCUHUHT YMYMWUI
Maxcyc CTpyKTypara ara 6ynmul y4yH yHW TpaHCnopT Mac MHuULn (3ysu).
I I I canacum éku TpaHcnopT MoAenu Aenvnagu.. 3 2 1-Tabpud: (3.2.2)-(3-2.5) yeknawnapHm ~aHoatnaH-

.,2b _, ra, .a 6anaHcna™an.»
TpaHCNopT Macanacum

YMyMunii 3Monga TpaHCnopT Macanacu byinparvyda: 6u  TpaHCnopT MacalaCUHUHE ednMun fevaHaa wyHaam Xj.(i-
pop Mas”\cy/noT yUyH N Ta TabMUHOTYM b.n Ta uctebmonumcA>L; j= 1,n)coHnapHn Tonuwira amTunagukm, 6y coHnap
60p, i - - TABMUHOTUNMHUHI eTKa3nb GepaguraH mas”cynotk3 2.2) - (3.2.5) wapTtnapHu Y*aHoaTnaHTmMpraH 3™onga S ma-
a™wapTtam 6upnukga (i = I,m), j — ncTebMONUYMHUHT Tana-3[ PyHKUNSHU MUHUMannawTupcuH. byHaa (3.2.1) Milm
en b - waptam 6mpnmkga 0=1,n), Tawunw yuyyH capdnaPag gyHKUMSA XKaMn XapaykaTtnapHu , (3.2.2) yeknaiwunap 3%ap
Ci(i—1gn, j=1,n) 5vp TabblUHOTUYMAAH 0NNG Yn¥mnagmran mas”*cynot MHiyio-

~Nap 6up mnctebmonumra 3%ap 6Up TabMUHOTUU eTKasurPU yHaa maBxkya 6ynraH mMas”cynoT MyulysopugaH owwnb keT-
6epaguraH mMas”\cynot MUEIOPUHN , SbHU onTuMan pexkaHMacnurmiu, (3.2.3) deknall 3%ap 6up ncrtebmonuumra eTka-
Ty3unw Tanab atunagn. byHoa ymMyMunii KetraH xapaxkat Mu-"1b6 6epiinaétraH mas”\cynoT MUly50pu YHUHT TanabngaH op-
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H BYHWHr yuyyH ( Ww+1) — banbaku Tab-

il

TN6 KeTMacnuUrnmHm aHrnartca,(l-4.) Jyeknawl >Kamm Tak™TTMpULL MyMK
>Xamu TanabgaH opTnb6 KeTMacnnk wapTuHm adrmaragyHOTU/HU knput ~
N A

=0,3 = 1~

3.2.2.- Tabpudp. (3.2.1)-(3.2.5)- 6anaHcnaHmaraH Tp3)
N
(3 27 ) TEHICU3NNK TEHINIUKKA

nopTt Macanacu ( mogenwn) ge6 aranagw.

AT+
3.2.3- Tabpud . (3.2.1)-(3.2.5) Aa (,3.2.2)-(3.2.2.) uekna(nr+1) — x~anbakym TabMMHOTUMAAH TaHUATAH IOK HapXu
T+

nap TeHrMMK KypuHuwunga 6ynca, 6y macana 6anaHcn(

raH TpaHcnopT macanacu (mogenwn) geb atanagwu.
NxTnépuin 6anaHcnaHMmaraH TpaHcnopT MacanacuHu (
=
BanaHcnaHraH TPaAHCMOPT MacanacUHU KypaHIuK.

naHcnaHraH TpaHCMopT Macanacura KenTMpuw MyMKULW AN, = A<3A

rMHN KypcaTannuk.
AnTannuk , >kamm Taknud >kamm TanabgaH Kyn 6yneB anaHaaw.
SIbHU,
. (32.6) >1n (3a.8.)
=1 =
(n+1) — ranbaku NCTeBMONYUHN n
1=\,T (3.2.9))
} — (32.10)

Al

Kabn kmputammns. by unctevmonuura (bapya TabMUHOTUM ™ XY =
YA
en o (3.2.11)

Yy
=1 /Al
x> 0O 1,7 1= \,n(3.2.12)
IO ®puga anTunraHngek, 6y macanaHu CUMMIEKC yCyn-
a eynl MyMKUH. YHUHT Maxcyc KypuHuwiun ( 6apya uyek-

all TEHMMUK KypUHULLMAA, HOMabaymaap onauaaru Koadg-

napgaH) TaHunraH oK Hapxu Ora TeHr:

oLt A
by }onga (3.2.2)-(3.2.3) TeHrcmannknap TeHrMMkKKa d

naHaau Ba
il

-
A >1
TEeHrNMMK Ywunagu.
Bab3nga annu Taknnudg annm TanabgaH kam 6ynagw;
(3.2.7) YALEHT 1 ra TeHr)ra ara.
TpaHcnopT mMacanacvHU eyuLl y4yH TapHCNOPT >kajBa-
57

A =i
(3.2.7) ueknawnap 60p TPaHCMOPT Macanacu 6anaHcna
mMaraH 6ynm6, yHn 6anaHcnaHraH TpaHCnopT macanacu®** tyzamus. (3.2.1- >kaasan)
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onTMMan eynm axtapunagn. By ms-

TabMUHOT NcTebmonuunap TapTué Homepu Tak."
ynnap TapTn ]
61  Hawpwm 1 2 j .
1 P
2 3 IO K TalMWHWHI GOoLIaHPUY peXxacuHu aHunlN naw
% O
i " «lLlnmonn - papbunin» bypyak, MUHUMaN 3/1IEMEHT,
doren ycynnapu
T CuJ c a
nm W
b, B
1 b, JN)-]—
Tanab

1) «lUnmonum - rapbuiny Bypyak.

2) MUHMMan anemeHT.
O 1"0p|/| carpaa ncteobmMonumniap Homepaapum, 4an ij 3) d)oren MeToaun.

4a TabMUHO-MLap HoMepnapu é3uaraH. 9 Hr ycTyHaa . Kapbui» bypuyak ycynm

6Mp TabMUHOTHYUHUHT Takaudnapm, oxmpru catpga 3"api non

MCTEBLMONUYNMHUHI Tanabnapwn ésunraH. |- catp Ba j- yc 1- Yagam . TpaHcnopT >aaBaau Ty3unagu.

KecullraH >koiga i- TabMMHOTUYMAAH j- ncTebMonuumra 2 - Nagam. by >kagBanHu van o]~ opu ( LLMMonu-rapouii)

wmnnagnraH K Hapxu ésuraH. uaknaH 6ownab Tyngupunagn. Tynanpuwl >kapaéHuaa
TpaHCnopT MacanaCUHUHI edunMun 2 6ocY™MuyaaH neopTp Bylnya YHI YyCTYH 6yiinab nactra topammi. BupuHum
1- 60ckuY .(3.2.9)-(3.2.12) wapThapHW *aHoaTNaHTUPTP Ba GUPUHUYM YCTYH KecuLlraH >ohnga MyMKUH 6ynca

um GownaHrnyd eumm (XN (i= 1,7 J = 1,n) HM Tonuwl; “~YVCynoT MMHMMaN COHU X ,,= min (a,,b,) >konawaan. Arap
2- 6oc}™u. (3.2.8) - PyHKUUAHN MUHUMYMTa KenTn?y;<b, 6ynca, X,,= a,, ASbHU BUPUHUYN TAbMUHOTUYUHUHT Tak-

60LUNAaHINY eUUMHU AXLLMAOBYU SHIN (X.) edUMHU TON 6y Ty H na i vnwartunagn. bupmnHum catp “npunnagn sa
WyHKM Tabkuanall Kepakku, TpaHCMopT macanacuira”™ éyndya nactra tywimnaan. bupuHum catp Ba 2 - catp

n Ta y3rapyBuin [“atHawagu. (3.2.9),(3.2.10) ymnsan " KaTtakdaga X2j=min (a”jbj-aj) anemeHT >komnaiu-
aMac, YyHKMN yNapHUHI YHT TOMoHnapwu (3.2.11) 6unaH e A\Np bj-a,N 6ynca, y 3™onga x°,- ba® gemak, 1 -
MY . TpaHcnopT mMacanacu Yeknawunapugarv Ymsnknm ,~«bMONUYNHUHT Tanabu YoHanpunca 1 - ycTyH yumpunaam
NN TeHrnamanap COHM m+n Ta amMac, T+ n-1 Tara n bylinya yHrra topunagu. 2 - catp Ba 2-yCcTyH
WyHnpan ™mb, 6y macanagarv Homabiymnap COHU Xogarn karakva TyngupunraHgaH cyHr, 2 - cat-
HU 60rnoBYU TeHrnamanapgaH Ky YUYMHUM KaTaKyacura ekm 2 - yCTYHHUHI 3-KaTak4a-

(3.2.9),(3.2.10) TeHrnamanap cuctemacmHm m+n-1
6asuc ysrapyBuunapra HucbataH edynml MymKuH. Konr"® ~» aTrupunagn. Oxmprn HasbaTna n - ycTyH

mn-(m+n-1) ysrapysumnap o3of ysrapyBuunapgup. Oj.f ~ ' ¥ =TyH Ba T-caTp Tyngupwunagu.
raH e4mm oNnTUMaIMKKa TeEKLWIMpUnaaun. Arap ofiMHraH ed N'3-~-mucon. TpaHcnopT XX agB” 3.3.1 6ymmya 6oLunaH-
onTuman bynmaca, y 3"onga 6asmuc ysrapysuunap TapkuM «lWnmonn-rap6um» 6ypyak ycynmga TOMUHT.
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3,3.1 - TagpaM- TaHnaHraH kKartakdara «lwmMmMonn- rapobunii»

v 1 2 3 4 e ycynu byiinda anemMeHTnap >onawtmpunagn.
; 1310 ‘Ef 132* 2 —  5-Arap 6y ycyn 6yiinya TabMUHOTHYU Tanabu YoHaNpUI-
a 9 > o 10 - ' 1 Zonga Moc catp yumpunagn. Arap Tanab ~oHgmpunca
Tana6 120 50 190 no — 4 yeTyH yunpunaan. Arap 6apya catp Ba yCTYHAap yuu-
—_ —-ANTY-N rroTTTTTQX IMVITITIW. ATPY, MITTTTTE 2 -

1-kaTak4yaga X, = min (160,120)=120. bUCTEBMOAUUH?MVVVN ANcoan3 1 1. - MUCOAZarn TpaHcnopT mMacanacu-
Tanabu oHgmpungn. 1 - yCcTyH yuupunagu. 1 - nyHKTi 3-3-2 ' N @YUMUHN MUHUMN 31IeMeHT ycynmaaH

opTraH xom awé 160-120=40 wapTim 6UpNnMKKa TeHr.ur ooLl

caTtp 6yiimnua yHrra ropammus: X, = min(160-120,50) =aiiganaHm6 TONUHT. CP», UTTTSIH
TMAabMUHOTUMHUHT TaKIMU Tyna HoHampuaum. -catp B BYRM 3 2 2. - >kagBanaa GepunraH
punaau, 2 - nctebmondumra 50 - 40=10 wapTam 6mp"

eTULLIMasANTU. 2 - YCTYH Oylinya nactra ropamMmm3

Xj2= min(140,50-40)=10. 2-yCTyH y4upunagun. 2 - catp 6yi—

Yya yHrra topamus X2j= min(140 - 10,90) = 130. 2- caTp Y < TaKMd

UCTEBMONYUHUHI Tanabu LaHoaTnaHTUpWA; | 50" 1o 160
3- caTp byhinya yHrra vopamms XM= min(170-160,110) = 12 s 20 140
Kaasan Tynaupunan. ) gad aplyw x~\iap cCoHn 6 ra Tek 3 = 3y 14 170
50

@WBS—gCTyH 6punya nactra topamus X = min(170,In

Mé_c_aﬁép,arm 6asuc ysrapysumnap caHu 3+4-h=6. oxa3bb 120 190 no

34 - 6 Z 16 YArapVBYT 030} Ysrapysumaap 6ynunb, yna=tyH
HUHT KnMaTn Ora TeHTr. yama

BownaHrny 1K Tawmnil pexxacu inpma
ap
X,2 = 40 X3 =0 o 0
=0 X2 = 10 X2 =130 -0

w24

>Xaasan

caTpnap byrinya
aipymanap

RN =N
[ el 4|
[

MuHunman anemeHT C,3=1, X,,3= min ( 160,190) = 160/

VX, =0 X2 =0 XB3=60 X3#=110j 1. caTp yunpunaau, ¥onraH Katakdanap ydyyH MUHUManN

By 0K TalmLL peXkacu

S=120 7+ 40 3+ 105 + 130 9+ 60 3+ 110 6 = 3991 ="~n(170,50) =50. 2-yCTyH yudupunaau.

By ycyn aHr cosssa virTTTrx C,, [OnraH kaTak4vanap-y4yH MmHumMan anemeHT C ,,=3X,,= min
onTuUMan 6ynnun 3:ATUMONN XKy[a KNUun™" onnHraH edll70.50” 90.160)= 30. Y4MHUYM YyCTYH yumpunagn. K;onran

2- ycyn MmHuman anemMeHT ycynu a,Takya/iap y4yH MmuHmman anemeHT C3 =6, X3 = min ( 170-

3- uagam. TpaHcnopT >XaaBann Ty3unaau 3-30,1K0)= 90, oxmprun kKatak yuyH

2- apamM .OHI KUYMK 3NeMeHT >olnawraH KaTtaky (140-120,110-90)=20

TaHnaHaau. FOK Tawmwnap pexkacu
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3.3.3 - »kagsan

0 X2 —0 X,3 =160 S

‘N1
= 120 X2 -0 ~28=0 4 =0
X2 =50 X3 =30 Y~ AN

Il
o

By Tawmi ymymmnii Hapxu

8" = 160 1+ 120x4+20x8+50x2+30x3+90x6=1530

MuWHUMan anemMeHT ycynm 6mnaH TOMNWUATaH euumpaa-cTyHnap
YMYMUI Hapx (XapaxkaT) «wumonu-rapbuiis bypyak yviva
nmparura Kypa kam oéynaau.

doren ycynum TNpaarun sHr KHYMK Hapx L1 YHra uwmH bysaraH Hapx
_lL— Yapam . FpchnopT >Kagsanun Ty3unagu. liC?g%Hr. dJapI\E—i—?[— Fg %HJF #- CATPAATN SHI KUHMK
2- Yagam . ?™ap 6up caTtp Ba ?ap 6Mp YCTYH Y4yH %px4, yHra ft'wHm 2-5,3- catpgaru aHr Kuuurm ra, y
KNUMK HapX Ba YHra A¥WH 6ynraH Hapx ampmacy ton ™ mHm 3. @apap 6apya N =7
W 3-YCTYHAa 3HT KNUUK HapX Q=4 .YHra S¥wH Hapx c,,=/
3- Yagam . QHT KaTTa ailmpmanu caTp ékm yctyHaaru sl,-C,, =7-4=3. 2- yCTyHAaru 3Hr KUUnK Hapx C™M=2. YHra
KNMMK 3/1EMEHT/IN KaTak4ya axparuiagu. ""MH\niimaT CA =5, CAN-CAN-5-2-3 n

4- Yagsanamia AaaHEA-H A TaK K WEM HHIO HIO [Bopan Ta fardyaTyemnaifia €1 51C =<333-CA3718-1-
Ba Taknudra yiinnaguraH «[erapanaHuwinapHm ~aHoatnC 5-yctyHga c” =2 €,~=4 C3-C,=6-2=4
TNPYBYM COH e3nnagn. CyHr é catp & yCTyH yuupunagu. ; FOXopugarn*gapl™napgaH DHr kattacu 4, 4- yctyHaa
Arap 6Gapuya KaTak4danap Tyngupwuiaca ékm ydmpuncar:oinawuraH. by yctyHgarm sHr Kmumk Hapx C,,=2 1- caTp-
Nonja K Tawuvwnap pexkacu TymnaraH éynagn. AKc 3"on(a >konawraH. by katakdara MymMKuH 6yaraH sHr kKarra

2- yagamra Nantmnagu. psavmar
N doren ycynuaga HoB/naih mapLlipyT TaHsaHraHamrn yd)  x,,=niin (110,160)=110 >xonnawitmpunagn. 4- NCTebMO-
TynaHaguraH wtpadnapaaH dorganaHunagu. (MHUHT Tanabu Tyna “"OHAUPUNTAHIUTN YUYYH 4 - YCTYH y4n-

3.3.3.- mucon . 3.1.1.- mucongarm TpaHcNopT Macanacvinnagn. LUy amanHm TakpopaH 6axkapuuin,
HUHI 60WNaHrny eymMuHn ®oren ycynuaaH donganaHinN]-1- catp; MuHUMan Hapx C13=1. YHra fAYwH Hapx C11=7
:M-C1?7=7-1=6.
Eunm : Catpnap 6yiinua, ainmpmanapHun 3.3.3 xagHa 2- caTp; MUHMUMan Hapx CN =4, CN=5 | =5-4=1
HUHI YHI TOMOHMUra , ycTyHnap byrnnya dapap aca 3.3. 3- carp; C32=2 , C,3=3 , CHBC2=3-2=1
>KaZBaIHUHT nacTKy b mcmura ésnnagn. Makcnman gpap¥B  1-ycTyH; MMHUMan Hapx ~2\~" Cl11=7, C,,-C2=7-4-3
govpada op”anu 6enrunaimMmus. 2-yCTYH ; Cnr=5 , C~- =5-2=3
3-ycryH; C,3=1 , C33=3 , C33-C,3=3-1=2
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Makcuman ap?6 ra TeHr 6ynm6, y 1- caTpaa >o = x,2 =0 x,3 = 160 x,4 =0

raH, 1- catpgarn MUHMMan Hapx C,3=1ra TeHI TeHrN - 120 = 3 =0 ~4 = 20
AaH x13—1uwn(160-110190)=50 HX Wy KaTak4ara >KOWl gy X3, = 50 Xa3 =30 X3 = 90
MU3, CYHI 1-caTpHU yuympamus. 1- caTp Ba 4-yCTyHJaH 1a xm=0

Yapu bapua ycryH Ba caTpnapra Ly amaniapHu Takp,

nanmus. _ _

~p =0 X2 =0 X,3 =50 X:H=MO
2-caTp : =4, C,=7, =7-4=3 ~ _
3-caTp ; C"2=5, C2-C3"=5-2=3 gy = 120 X2 =20 X' =0 X =0
1-yctyH:  C,3=1 C33= 3 C33-C,3=3-1=2 g =0 X2 =30 X8=140 X, =
2-ycTyH: C,,=2 C3,=6 C3,-C,=6-2=4
3-yCTyH: Py pe3ka 6ylinya KeTraH >amm Xxapaxkat
Makcuman cpap?* 6 Ba y 3-ycTyuga >kohnawraH. by 83= :o,: +110x2+ 120x4+20x 5+ 30x 2+ 140x 3=1430

TyHAarn MUHMman Hapx € 33=3 8/<82<8,

X33= 1wn(170,190-50)= 140 WyHpan ¥™nnb, 6uTTa TpaHCNoOpT MacanacuHu Typau
3-ncrebmonum Tanabu Tyna PoHANPUAAN, AeMaK 3-yCcT>ynap 6unaH eunb, Typamyda edmmaapHu Onmil MyMKUH.

yunpunagn. yHAa K Tawuw xapaxatnapum 8,=3220, 82-1530 ,
YuupunmaraH catp Ba yCTyHnap y4dyH cpaprotapHu ai”™30.

3 \1cobnarimMmma: doren ycynn Kyn me3™Hart Tanab Ywmnagn, 6uporroy ycyn
2-caTtp: =4, C =5, C -C =5-4=1 anaw TOMWUATAH €4UM ONTUMan eymmMmra A¥YWH éky ontuman
3- catp: C32=2 C =9 C -C =9-2=7 LUMHHHI Y31 6ynagwu.
1-yctyH: C -4 C =9 =9-4=5 BoLunaHrny e4MHU ToNuL ycynnapu xmunma-xusn . bouu-
2-ycTyH: CNM=2 ¢' =5 ¢ ” -c"'=5-2=3 IHsan eynm cudpatmnga (3.2.9)-(3.2.12) wapTtnapHun ¥aHo-

IMaHTUPYBYN MXTUEPUIA COHNARHMN ONNLL MyMKWH.
Makcuman gap” 3-catpga, 6y caTpgarvi MMHUMan Ha: vy r

C32=2, X32=ninn (170-140,50)=30

3- TAbMUHOTUYMHUHTI Taknnu OHAMPUATAHUN YUYH TpaHCNopT MacalaCUHUHI ONTUMaU peXkacu
caTp 3HI KNYMK yympunagn, 1 Ta, abHM 2- caTtp 3"ongn. ! MoTeHumnannap ycynm *
caTpga SHr asBajo Hapxanm Kartakdya C2,=4 X 34.1 :.2040. 4 rap N TATAbMUHOTYU, N TA NCTELBMOJ]-
LLhn(140,120)=120 6unaH Tyngmpunagwn. M YaTHaLlLIraH TpaHCcnopT MacanacuHuM eynwaa Tynampuin-

2-TabMWUHOTUMN TaKINPUHUHT Y*onraH YMcMyHM 6yl K® kKaTak4danap CoHu T+ -1 Ta 6ynca, y 3°onga oK Tawmi-
Tak4dara ¥&—fwn (140-120,50-30)=20 HM é3amua. pexkacun - bupranukga oéynagu.Arap TyngupwuaraH k.-

doren ycynm 6mnaH ToNUAraH 0K Tawmil pexkacn Yy "kdyanap CoHM T+n-1 gaH KU4ukK 6ynca, y 37onga pexxa -
Aarn KypuHuuira ara: 'pranawmaraH 6ynaau.
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IOK Tawmn™ap pexacu obuprannkga bynca, y o: YH HOMablymMnapgaH UXTUEpuii butrtacu TaHnaHa-
EUMMHUHI Yalicn 6up 6ocYmumnga Tanab Ba Taknndg n = Opeb onnHagn. TeHrnamanap cuctemacu-
nmkpa YaHoatnaHTMpunagn. PexXaHWHT onTUMasInr) m BaV 1=1,T j=l,n noTeHUMannapHUHr ¥wmiimar-
6as”onall yuyH -«Xanbakm» xapaxkatnap kvputunagm «/ ~“MNanunagn. ’
6aKN» XapaxkaTnap AevinnraHga pe>ka amanra K Taw” P~kagam. byl kKatakdanap yuyH ( Y*anbaku xapakat-

MainauraH maplipytnap TywyHunagn. K;anbaku xapa»' , ,0TeHUuuannap nurmHgucu tonuvnagu:

nap 6unaH 3aMOoHUI xapa)kaTnap conuwTupunagu, a =n +Y , 6y epga q dEp 6yl KaTakya TypraH catp

fapua MaplupyTnap 6yinua «*anb6akm» xapaxarnap p comepnapu , Il -4 — TabMMHOTYUM NOTEHUMaNN,

XapaxkaTnapgaH Kyn 6ynmaca, y 3™onga 6y pexka onTullg— uctebMonyum noteHuvanm. O - *;anbaku xapaxkart-

bynaaun. p'P n

Arap 3%ed 6ynmaraHfga 6utTta mapwpyTtga « Yanbal 3 3. ,agam. ONTUMaIMKHU TeEKLINPULL

XapakaTnap pean xapakatnapfaH kyn 6ynca, y 3"ogmg" 6up 6yl KaTakya ydyyH C1 Ba C nap ypracmgaru

Tawuwnap peXkacmHy aHaga sxwumnawl MMKoHU 6op. n =n - Ty3mnagun. Arap 6apua A,, <O

ra siHr MapLUpyTHN KUPUTULL AeraHy 6asuc ysrapysung P~ P.® N n- 0]

ra gHrv ysrapyB4mHu K~ n W aHrnatagm Y ~N°npa pexxa o*m an. Arap 3'ed bynmaraHga 6mut-
a Kartak yuyyH > O 6ynca, y 3™onga pexkaHn axwimnald
YMKVH.

MoTeHuwnannnap metoam épgamMmmnga TpaHcnopT AxwHaaL

acanacUHUHI oNnTUMasn peXxacuHm onuLu usg,an . basuc ysrapyBuunap Tapkméura KMpmtu-
1-Fagam. «llnmonu-rapbuii»éypuyak, MMHUMan anemMmlyBun y3rapyBYMHM TaHnaw. Myc6aT alimpma makcumman
doren ycynnapu ékm UXTUépuin ycyn épgamma 6owunaimaTtra ara 6yaraH katakda TaHnaHagw, arap ynap é6ump
rm4y e4MMUHN ONULL. eyta 6ynca, ynapgaH UxXTuépuiicm tTaHnaHagn. by kaTtak-
2-Yagam . PexkaHUHT 6GupranukKkga €Kun ompranmkara Moc KefiraH ysrapyBuii 6asuc y3rapyBuunap cadura
6ynMaraHINIMHM TEKWNPULL. Arap O/IMHraH peXka Gup3HpUTUnagun.
nmkKga éynmaca, y 3™onga 6y katak4danapHum OcoHu 6w

“ H3MWTaX *“ " >1 N2. -.;apa,, . basuc ?,rapy.,nnap cagpungaH
3-Yagam. PexkaHUHI ONTUManIUruHN TeKLWUPULLL. ® unlapunyBun y3rapyBuli TaH1aHaau

4-maaM. TabMUHOTYM Ba UCTebMONYUAap noTeHuu. 4.1-Pagamjaryn KatakdyaHu TaHnawl yhmpgarmya aman-
NapuvuHu TeKWwMpuLl. TpaHCcnopT XXaABa/IMHUHT Tynaupun/l owvpunagn. bywl KatakyagaH 60L1n1aHnG, Ly KaTak4va-
KaTak4yanapu y4yH TeHrnamanap cucremacu Ty3mnagun: (a TyranguraH uuknnap Kynéyp4dak (OkymnagaH T pToyp-

n;+yY. = C., 6y epaa 1— TynaupuaraH Kartak caTpu fak) waknuga Ty3mnmb6, Kyrnbypuak yuynapu Katak4danapga
Mepu, j — TynAUpUAraH Katak yCTyHn HoMmepu -1 — T*olinawtupunagm. Byl kaTakudara LiapTiv paBuvLLAa «+ »
MWUHOTYM NoTeHUnanu ,V.-j — McTebMonuum noteHumanu *enrn Yymunagn. ¥*onraH yuynapjarum kaTtakdanapra

C,. -1 nyHKTAaruj - NyHKTra tawmnagurad oK Hap™'» Ba «+» 6enru Has6atu 6unaH Y ivnaan. CyHr Yaiita
CucTemagaru TeHrnamanap coHu T+n Ta. by cucrtema
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Ta’cumnaw Yyimparmya amanra owvpunagn; «-» eenr™Ng = ' A2 (4+0)-5 =j 1

KaTak4yanapaH sHI KUYMK COLULLCKM TaHnaHagn, 6y coH mg' A= (UN+V)) © ~23“ 9- -4
6enrnnn Kartak4danapra ywumnagm ea «-» eenrmnm k*agz3= (U3+Vv3 - 3= (2+0) -9 7
YyanapgaH aivpunagu. byHpan YaiTta Tak~cumoTtda yMytj

6anaHc ysrapmagn.byHga 6yl katak 3am tynagu. «-» f dapK™ HaTu>ka onnHAan. 1 - catp Ba 4- yc-
rMAN SHT KMYUK COHMM KaTakK4ya 3ca bywangu, yHra i . WpamMun3. Ynap KecuwlraH kKartakyagaH 6ouina-
KenraH ysrapyBuii aca 6asuc ysrapyBumnap cadgugaH Mepga TyragnraH UMKIHU Ty3amMmns. LIMKAHWHT yun
Napunagn. Aa”™a (34.0,(3.3),(1,3)-1 -ypuHaa catp HOMeEpU, 2- YpUH-
AHrn pexka ydyyH 2-Yagamra ~avtmnagn. ‘D N Homepu Typagu. (1.4.) katak4ara «+», (3.4) Ka-
3.4.1.- mucon .3.11. mucongarv TpaHcnopT macanlM"\» p 3) kaTakuyara «+»,(1.3) «-» *yiunagn Masz™-
YYH ONTUMAN pexka TY3UHT . s
yay P y nolfMoHMHW'KanTa Tar*cumnaHagun. «-» 6enNrnam saHr Ku-
B AT TUMK con XOWVILLE an datairmd T A AL
Ne . 7
% % 1360* :12 _____ T, 2 \_ggéwwmqmrann.w 90 annmonnne. «+» 6enrnan
- 120 5 9 Dy N— Ttakvanalsra GV EMARHESNEX Gikws 15,4 2" Kansanuu xocun
4 8 Tnamus.
3 9 50 30 ~ 90 170 .
g No 1 % 1 4 TaKimd)
Tana6 120 50 190 110 1 = 70 m 90"~ 160
e ‘2 M 5 h p 140
3 9 5on 120% 6 170
- - N N
JKaTakyanap CoHW 4+J-1-6 ra TeHr, sm 2 7 120 50 190 no

C.

bepunraH pexka 6ys3unmMaraH (aliHumaraH) TabMUHOTUYMN/------ ZNR—

Ba UCTebMoONuunap noTeHumannapuHmM aHuinawl yd| AHrn pexka aiHuUMaraH peXxkaamp. YHUHT onTUManiuru-
Uj+V.=Cy TeHrnamanap CUCTEMacCUHU TynaupunraH &ara TeKLMpammus.

URRSP JEYH Hhunr abiviis. W+Ys =1 u=0 ¥,=-=2
n,+n3=1 m=0 y,=0 U.+Vv, =2 n,= 6 YA=0
L+wun,=4 n-4 y2=0 n,+yn =4 y3=2 Ys3=1
u2+Vv,=8 n3=2 ys=1 yn+y, =8 V=2
n3+ys3=2 y . =4 n3+yn=2
N3+Y3=3 U3+v3 =3
Ua+V,=6 Mycé6aTt thap?*AH =1 (2.2) KaTak4aHu Tyngmpamms. Link-
Byw kaTakdanap y4yH aplylapHu Tonamus ra (2.2), (3.2),(3.3),(1.3),(1.4) (2.4),(2.2) kaTakuyanap Ku-
A, = (U,+y,)-C,=(0+0)-7 = -7 agn «-» B6eNrMnM Katakyanapgarm MMHUMan coH X24—20
Ai2=(Ui+V2)-.C,,=(0+0)-8 = -8 up- By COHHM PaiiTa TaY cumnaly, HaTvkacuga .3.4.4 - xaf-
A4 (U,+V]-C, =(0+4)-2 = -2 3ocun IpLuamMms.
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120<

Tana6b 120

OnnHraH aHMUmaraH pe>KaHUHT oNTUMaNIUINHN T e Jl

3.43 Jlka " TpancnopT Mogennapura onmé KenuHaguraH

Taknnd N1~Tncogun macananap
50 rno' 160
g 140 by naparpacga TpaHcrnopT Mmogennapu opXaim onTuman
2 0401 MNO_]™Mnapwu TonunaguraH 6mp Heda ulTrcoamin macananap
0 no -, ATUpunagn.

pamus:
n,+ys=1 n,=0 V. =-1
n,=5 Y3=0
V,= 2
|/|,+_y.,2:2
n,+y,=38

KWBLary aiivpmanapHu Tyzamus.

n (U.+V,) -C, =-1-7 = -8
T n,+yn)-C,=0-8= -8
A =(l+yY3)-C,=6-9=-3
A =wmn.+yn).c,3= 7-8= -1
N = (n3+Y,)-Cs3,= 1-9 -8
NN -C3,=4-6= -

*N1apuu BocuTanapuHu
(i“"ypunmanapuHm) ontuman tal”*cmmnaiu

1ta Typnm 1ypunmanapHu n ta U4y yyactkanapura tal”™-
MAaLl no3um. |- KypuHuwgaru 6mpnmk 1~puamMaHuHr j-

[acTkapgarn camapagopnurn PN (1=1,7 ,j= 1,n), Y y4acT-

IHMH 1Nypunmvara 33™Mvéxn b/(j=1,n) ra TeHr, 1- K)puHnL-
I 1™ypuima 3axmpacu & ra TeHr (1=1,7). 1~ypunmanap-
| wyHaah Tal” cumnall 3apypKu, SAnmM camapagopivk aHT
1kcuman 6yncuH.

Eunm . By macana TpaHcnopT Macana 6ynu6, camapa-
3pAVK nwnatunagmrad 15ypunmvanapra WS 6oran!n
Nagn. By macanaga TabMUHOTYM cudpaTuga Typav b pun-
anap, UCTebMoNuM cudaTmga UYmM yyactkanapm onnmHa-

i
Takndg cudpatuga 1N?punmanap 3axvpacu, Tanaé cuda-

Bapua ainpmanap MmaHguii , AeMak OfIMHIaH peXxa on™ “namMmanapra mwym ydactkanapmga éynraH a3 ek

mMaljj.
X, - O
X*= 12 =120
[*31=0

By pexxa ®oren
XapaxkaTtnap:

/WwyHunnagw.
X,2=0 X,3250 X4 =117 X..-]- viluum yyactKanapura MymkannaHraHd | - KSquHnLL-
11 onpnmk 10unmanap coHMaup.
2 =20 _
"3 =0 “24-0 Ywby macanaHUHr mMaTeMaTuK MoJenwu:
2=30 =140 A3NA=0 A A
-> TaX

ycynn 6unaH ycTma-ycT Tyliagu
<o

8,=50x 1+ 110x2+ 120x4+ 20x 5+ 30x2+ 140x3=1430
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Wl e £

n
«, A=17T\
M
T
7 =1,
/=1
T n
M
Xy >0,1~ 1,71 1 = 177

DkaT captnaw Tanabé YnmHagn. (XycycaH 6ab3u c. =0,
M HOM30[ BaKaHT ypuHra Tyna moc kKenagum €kKm c..=00,
M HOM30/, 6y BakaHT >(huHra ymymMaH Moc Kefnmanan.).
~oM304/1apHN BaKaHT ypuHnapra wyHpan tar cmmnail
aKKu, XoaumMaapHu yrmtuuira KetaguraH xapaxkatnap
wman éynagu.

Euns; AUTaWINK, HOM3O0A/TAPHUHT yMyMuii coHu BaKaHT
[Hnapra TeHnr 6yncuH. (Arap yHgain 6ynmaca, 3.2- garun
M ysrapuwnap ¥mmvwl kepak). by macana tpaHcnopT
flefnra Moe€ Kefagnu. TabMmuHoTUMAAp cudhaTaa BakaHT
Hnap rypy?w onvHagu. TawiidK EncbaFAa (HeM3BAAP

1™ypunraH mogen 6anaHcnaHraH.Arap Yypunmanaply vuxap 6up rypys~garu Hom3sognap coHu, Tanab cudatu-
Xmpacu Ba yHra bynraH Tanab TeHr 6ynmaca 6GanaHcn”ap 6up rypys™ga BakaHcusnap COHW onnHaaun. Xapa-
raH mogenra ytuw 32-$ K>caTunraH.
By macanaga maB"cag yHKUUSA P HM Makcumannan” xapaykaTtnap oninHagwn.
puw Tanab yhunmwamm. CTaHAapT TpaHcnopT MacanaclylamenaTmuk moaen Yyiugarn KpuHnwra ara,
yTuw yyyH P (pyHKUUSAHM P’ =-P ra anmawtvpuwl Ba P’ ¢

KUMUSTHUHT MUHUMYMUWHW TONWLL Tana6 aTiinagu.

T

p-E

n

= =i

TpaHcnopT >kaaBannga 6y 3™onga Hapxnap >pHura
camapafop/MkK Yapama-apLum vwopa 6unaH onMHaaun.

Map cudaTuga XoauMnapHu 1Maiita Taiépnosra ketagm-

1= =\

3.5.2. dupmagaruv wtaTnap COHUHUHI ONTUMAINTU

TeKWmMpuLl

dunpma b6yl ypuHnapra xogumnapHu onmoa .

Maga 3"ap 6Mp rpynnacmga b. BakaHT ypHU 6ynraH n ta

=

py3~ra sra. BakaHT }puvHNapHu arannaw y4yyH Hom3o/d*

TEeCT CMHOBNAPUHU TOMLWWMPULL YUYH LU Ta rypys

ra 6yn|7|/\ X >O,/ = 1,T,y = l,«

ouvnap, 3"ap 6up rypys™da a. TagaH Hom3sog 6op. I- um rypl euunLl ycynapugaH gooii-
harv HOM304HWU j- MaHcabHu arannawl ydyyH yrwmmwra % macana TpaHCcnopT macan
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3.6 TarinmHnaHyBnap 3"al™mpgarm macana

n Ta MW Ba ynapHu b6a)kapuwra n Ta Tana6rop | (3.6.2)
1— Tanabrop j — uWHK 6akapuwra KetaguraH _
xaT CN- (y=1,n) ra TeHr. ~ap 6up Tanabrop catrar 6] i
VWHK 6axkapuwiym MyMKUH Ba 3%ap 6mup mnwra carar 6] eXy = 1,7 = 1« (3.6.3)

Tanabrop Yyiunagn. TanabropnapHu vwnap 6yivya
Jali Tab”cumnall no3MMKM, GyHAa KeTaauraH xapadkar:
HUMan 6yncuH.

Bepwunran macanaHu Yyingarnda ndoganaiinmk . AM

NINK X..- y3rapyBuii 6ynun6, y 1- Tanabrop j- NwHmM 6axkap

na 1 ¥wimvar ~abyn 1™nagn, akc 3”onga aca O Ywiivar k&Y macanaHy euunlld geraHu X.. HUHT WyHdam b mimartna-
Yvnagn. Y 3™onga 3"ep 6up Tanabrop daz™ar 1 ta nwimnin® Tonwn Kepakku, ynap (3.6.2) - (3.6.4) wapTtnapHum
Kapaau geraH wapr. 30aTnaHTMpraH onga (3.6.1) pyHKUUSHU MUHMUMannaw-
pcvH. (3.6.1)-(3.6.4) macana 4veknawinap Ba marcag doyH-

asa YWiBNBEIM 6ynraHnnrn ydyH 6y macana umamlywl npo-

Yy ’ IMMmanaw macanacu 6ynmb, y cCUMMeKc ycynga edmnm-
6unaH ncoganaHagn. ' WY™Hrgek (3.6.1)-(3.6.4) macana TpaHcnopT
1?ap 6Mp nwHKM darar GuTTa Tanabrop 6axkapagu " yHAArn YeknawnapHUHE YHI TOMOHM 1ra
T, y3rapyBuunap aca carar 2 ta Ywmumar Xabyn Ywmna
wapT aca
Ly, xonoc
X, = 11=\T1 3.7. BeHrep ycynu
3.6. TMyHKTAarn macanaHm ednmwt yyv)wn 3.7.1 - >kagBa-
6unaH ndoga atunagn. Marcag yHKUMA
Ty3amu3.
T T .
3.7.1 - >xaggan
c=1X0,/ )
/=1 M : 2 ] n
KypuHulira ara. by dyHkyusara cgarrar x* O ra mMo(~ ' ° S B -

c ., A1 ~n 2.

nysuun C.j(iJ=l,n) nap kupagwu.
By MacanaHUHr maTtemMaTuUK Moaenu
T T o i n
(3.6.1) "

c Cc ..

=1 7=1

Yan yctyHga Tanabropnap Homepnapu, 101 opu catpga
"YoH/H HOMEpPU E3unraH, 1- caTp Ba j- YCTYH KecuLiraH
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- ,
»Kohaa TanabropHUHE I- ULWHK g-ax(apmura KeTagur;

TN 6enrunaHrad Onap KonmaryHua AaBom
paxkatu } >kohnawraH

74 3) amannap r
wpanagn. CyHr egrnnaHm”~mn” Catp Ba 6enrmnaHraH

BeHrep yeyana Bainga™ npuHuHara aman HM2AHAQpPHWHT » ~palHMoTapHK bynmaraHga
MacanaH. eHUMHUHI onTumMannuru caTR(yCTyH), aneve, by

H 0, N
PUHMHFBMPXMIMMBAOPTraKaManmmaHy3rapMananano MapTa Keco? XTyBum rOP”30]HTa’I'r Ba B&pTuKan Tyrpu
n n " n -aHr KaM CoHAa 4n3nLL.
® A YPHMapUHU anMallTUpuLL
ii,¢ UNTAH KaTakyanapaH aHr KNUMK

onTaman ge6 .,cobnaHawn, arap 6apya uy nyc,«,a

TupunraH xapaxatnap C, rO 6ynmé wyHgan X., G,

TynnaMmHM ToNUw MYMKWUH Byncaku,
Y Y(- V _n

N

YunpunmaraH ycTyHnapgaru
A oompaH TaHNaHraH COHHU alnpull,yYympuaraHcar-
napgarn 6ap4ya coHnapra TaHnaHraH coHHW yuwmuw. Ba-

r’ - cAan~aH 6y aman onTuMan ednMMHM yraptmpmangun. Ly-
Ywoy ycyn anroppmun “Munparn YagamnapgaH 3 .agampgaH 6owwnab UMK siHa Yarita 6arkapu-
1-Yagamap 6up carpga OnapHu nr~ocun “nnL. yn '

YUYH caTpgarn sHr KMUMK COH CaTPHUHI 6apya co#agun_

NHCcTUTYT Typrra 1ag*M1roTt nwHmn 6axka-
AaH anupunagu.

6y~prma ongu. 1- NpoeKT HaTwKanapu 2 - Npo-
2-1™agam . )ap 6up yctyHga OnapHu 3™ocun “mamymnuw ™ 2-rito0eKT HaTvKanapu 3- NPOeKT YYyH, 3- MPOeKT
3aM yM"HAarum 3Hr KNMYMK COH YCTYHHUHT 6apuya NN

AaH avMpunagw.

YA 3apyp. MpoeKTnapra winia pas’™

cupaTmaaT > N a 0N1MM HOM3o4napu KypcaTunraH. 5™ap
3-apgam. OnTuman edMMHU manaw. Onap coHM AH P *npOeKTHUN peanmsaumsa rmamira yam ydyH Kepak-
Ean onnHagn. 1Ta HyNn 6enrvnaHagn. CyHr 6aq_t_4a VIJ'II/IABaKTHVI ashonaam.
Onap 3"amga 6enrmnaHraH OeTyBum ycTyHparmn O rat *
punagw.

Wy kabwn amannap 6apya catpnap yydyH 6akap
Arap 6enrunaHraH Onap coHu n 6ynca, y 3Monga eyl

Tuman bynagn, akc ~onga 4 - Yapgamra ytunagu.

KeTtaguraH esal’T maTtpuuacu.

3 7 5 8

4-1"apam. Bapya O napHuU y3 unyura oflyBum catp 2 4 4 S
TYHNAPHWHI MUHUMaN COHUHU TonuL T= 4 ~ 5 8

BYyHUHT yuyH

1) BenrnnaHraH Hyn 6ynmaraH 6apuya catpnap 9 7 3 8
rmnaw ] i .

2) BenrunaHraH caTpaa éTyBum Onu Katakuaga - C&TP Ba] - YCTYH KecuLuraH >koiaa ] - npoekTHu I
yCTYHAAPHN GenrmnaLl. onnm YaH4ya Bal~tga 6avkapa onmwiun KypcatunraH. by epga

1) pey 6ynmaraHga 1Ta 6enrmnaHraH yctyHaa >ko( Bl 6upnuru cudatuga ol oNnHraH. )<ap 61up MpPoeKTHU
raH 6enrmnaHradH O M KaTakua >XobnawiraH 6apyal 6a>kapuvl y4yH LUyHAaR MaMuii pas™6apHU TaHnalwl Kepak-

napHu Genrun.aLu. K1, 6apya NPoeKTHU Gaxkapuil y4yH MUHUMaN Ba¥T KETCUH.

7
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‘rTrw rrrT;

Eunwi. X.J y3rapyBUnHmn 17yiivgarnda KMputamms: 3.7.4.- >xapsan
'1l, arap j- NPoOeKT i- NMPOeKT pa3™bap bynca m

O, akc 3™onga XK

Mafcag yHKUNS

C=3X,+7X,2+ 5X,3+8X,M+2X2,+ 4X22+ 4 X23+ 5X2M+4X3,+ ? Q X

2X33+8X N+ 9 XN, +7 x 2" A3 AX 44—

KypuHuLlira ara. nﬂn"O) COHWN 3HI KaMm b6ynraH caTpnapHu 6enrmnamn

\7 € Hynnap 0) Ba TypTWHuYM catpnap 6ynno,

Yw o6y macanaHun BeHrep ycynuga edamus. by >kag’™p. Ynap NPUHYN, yuin n yynpamus. By—
HUHT i-caTp Baj-ycryH kecuwiraH >koinga3s-npoektHul-orpga 1 tagaH O bop™M i. MPOEKTHUHI NAMNIA pas™-
TOMOHMAAH Gakapull y4YyH KeTaguraH BalT  é3unraH IHM mabHoCcU” aHca 2- onnMMm 1-npoeKTHUHr pa3”bapu
6up caTpga MMHUMaN 3NEMEHTHU TaHnab yHU 3.7.2 - #pn aTmné TanHnaHc , N-g-tnarn OHKW 6enrnnai-
BA/IHUHT 57T yCTyHUra e3amms. L OMRATARMKE amrnaTadin Bvcatpharn Ob

4 - catp 3- ETYHPH »xoinawiraH O HK yumpuL

JH3 Ba
No P]'IVIMHVIHF 3 - NpoeKTra uamMmnii pa3™éap 6yna onmacnmrm-
o 1 2 "3 4
1 3 7 5 aHrnaragu.
8 3 R o oo
2 2 4 4 5 5 2-catpparun uxtmnépuii butTta, O 6enrunammmns AnTannnk
3 4 / 2 - e R 5 T noxr, verrygEK a1 . vfrrvHnarH o HU ydynpamms.
4
9 / 3 8 r, 3 y
~Nap 6up ca ar pa3™6apy byna onmangu.
aneMeHTMHNM an T, *ta~aTl A" '~rann BenrnnaHraH Hynnap coHm 3 Ta , AbHU e4yuM TyJna amac,
Mu3. By >kaaBasHUHI O N*aHrn J.7.3agBanra yTlyHVUHr yuyyH anropuTMHUHT 4-1"afamvra ytamms.
——————————— oXmpru catpura 3%ap 6up ycTyHLU Eapqa HynnapHW y3 ndmra onyB4YKM caTp Ba yCTyHnap
MUHUMAnN 3N1eMeHTUHN é3ammus. = e /FTTBHITO JTYTRY §Q virTvtiTTan
Ne m 3 4 XN MUHUMan 6yncuH (3.7.5 - xxapsan)
L 0 4 2 5 N TN - apsan
2 0 2 2 3
j 2 5: 6 6 ' n 1 2
6 4 0 5 1 0 0 2
.Q r o L 32 > 2 2
2 3 0 3
MUWHMUMan aneMeHTHMN Xap 6Mp vctvh un
ainpuw Hatmxacupa 3.7.4 - > canpan 3A0CUN KUNAMUZ.  —mmoemeee 6 2 2

npopTa 3"am 6earmnaHraH Unm bynMaraH 4 - caxpHu
uTnamnuk. 4 - catpgarun yumpunrad O 3- ycTyHAa étraHnm-
N y4yH 6y YyCTYHHW 3"am benrmnaimmns, cyHr 3 - ycTyHaarum
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yumpnd~raH O 3- caTpHu Y'am GenrvnaiiMms. Konraty 3.7.8.- >kajgsan

Takya;lapgary MMHUMaU 3/1IEMEHT 2 ra TeHr. By COHHU 5
puwnmal-aH (1-,2-,4- ) ycTyHnapgaru coHnapgaH anupal™

Hatmxk:aga 3.7.6.- >xagsanHm 3™ ocwn 1/ \namms. 1 S
Ne 1 2 3 .
1 0 2 N 4
2" — 2 " A m 1 n
3 XK 1 0 - 1’
4 _
4 —-0 L 2- 0nM —#—j— -2~
3HON 2 cOHMHM yumpuaraH caTpnapgaru 3°ap oup ane™™ 3-NMPOEKTHUNHT MU pa3’bapu x/ =}
Trq 191llammn3 Ba HaTukaga 3.7.7. »kagBaniHu 3coc” 2-NPOEKTHUHT NAMUN paz’™oapu X, ,-1
MU3. -fIpoexTrm 6axkapuLL BEPH 568 yaféir?WW:

,C=3 1+5 1+2  1+7 1=17

Ne | 2 3 g k>cwep e n
21 .0 2 4 , “catpfiap 6unaH anvalITipuica, HaTuka ysrapMaian.
3 X 0 4 n o

Jr 1 0 1 o
4 4 o b s A Trucognn macananapHu ednwiga - NynnaHnaiwm

~ 34 & YKappanparn OHu siHa Genrunaiimms. by 6enrub™\PBON™ Macanaga Unmuii TagrVASoT nwnapm yuyH
~na, W\ yua yanprnrad Onap coHu 4 ra TeHr Y 30™™Mpaz6apHy TaAMHNALLHWHT ONMTUMaUT e4UMU TOMU/IraH
eunmM b \Yingarm KypmHuLL onaau; TMRgarn eunmnapHu siHa 1\atop 6owui$a nitrcoanii

1 - NPOEKT WwWwnii pa3™bapu 6ynné TaiinHnag"M"~ P” " eunra 1°ynmal MyMKWH.
o 5-5.7. Bo3opHU onTuman Taal’wmj™ aTurw

npoeK P24 4 O/MM 2- NPOEKTHUHT X5=1  3- G, 13001 ypranyBUM rypyacra N Ta Typau >kongaH Mab-
TanmHna™an TnaT-r APOEKTHUVHT NNMuii pa3”™oapr aSMOTN1IapHN 0/ILL 3apyp. YHUHT NXTUEpUAa N Ta KyH 6ynuo,
Bar'T. ] NPoeKTHU b6adkapuwira ketagi|> 6up KyHga 1 TagaH >konga a. 0'=1,n) Ta CypoBfiapHu
C=34-4+2+3- 1n Ka3uLL HUAT 6op. Nap 6up >Koliga maBaddar MsTT/im CypoB
by eu1} ~ Kasuw 33 TUMosM p matpuua 6unaH 6epuaraH. Matpu-
HM amac " eynm amac. Arap 2-carpga assas 4- Py anemeHTn 1- KyHAaa j- >oiiga myBadhal MaTam

3cocmn ! 2-HyNnHW 6enrunnacak, {ynpary >xaga”"® yTKasuwl 33 TUMoNMHM aHrnatagn (1=1,n , j=1,n)
~NaMuns; bunw: e MniyXopHN Knputammni. by Mubyaop 1-KyH j-
Mg yTkasuiraH myeadhal’™Msarm cyposnap COHUHU aH-

atagn
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l,arap | KyH j >koiija CypoB yTKaswica <cymMan hoiiga onuvL yuyH y3 areHT/1IapuHu Las”apiap
RaHAANA Ta]" cumaLl KepakIWLYHK TOMWLLE 3apym
(0,akc,ongan " 17N b-napgwpiiid KUBUTaMU3: Y -1 2Bl 1- aFeH-

MacaniaHVHI MaTemMaTuK Mofenn 17Yingarn KypuH;”» T'0Bap/fiapHu COTULL UMKOHUSITUHW aHrnatagv. bouwu

sra: 0n apysuunap 1=1,n,j=I,n HK
1, arapi - areHTj - Was"apra >XyHaTwuaraH oéynca
K= n
A A, akc 3"onma

Kabn Knputamms.
By mMacanaHvHr martemaTuk Mogesnmv

c=2]1]Cc 4 ,->Tax
A>l
7=1

Il
=
=

Il
i

X, 6 {0;1},r = =T";
A

K (byHKUMA CYpPOBNAPHWUHT YMYMWIA COHUHM aHmal 2 A
YHN MakcumaiawTmpuil 3apyp. =1

1Ba 2- yveknawap 1 KyH gasomunga gal’ar buttaxXlg 6 (0'1) /=1 FI 1= 1 n'
CYPOB YTKa3nl MYMKWUHAUIMHW aHrnaragn. by macal A =3
BEHrep ycynmaa euvil yyyH 17apava - 1$apum cyHkoN

TMNaan Ba K TApPHUHI KNAMaTU Kapama- KapLuu X
nnaH onvHaau bunprHuM Ba NKKNMHYKM Yeknawnap 3ep 6up was™apra ta-

WOUTTA areHT 60PN MYMKUHIUTUHW, LUYHUHIAEK, 1
areHT 2 Ta Wwaz™apaa uiinaii oniMac/IMrMHM aHriaTaiu.
5.5.5. CaBpgo areHTnapugaH ontuman doganaHinl®Pa C — mal”cag hyHKUMsS cudhatuga 6apya was™ap-
ranrmn 30am 6apya areHTTaPHUHE ToBap/iapHM COTULL MMKOHU-

nag %B&S)Tgﬁ ES 3P IAdAA ©Y AR 24, ) BB AR P ANrmHancn onvuHaam
CcOTUG 0/TyBYAH/IMK UMKOHUATU WapTAn tupnukga e ~

NaHraH. Mas”\cynotnapHm MpMaHuUHE N Ta areHTy 1a]

Tagn Ba 3"ap 6up areHTHU ar™ar 1 Ta was™apra 6o

MYMKWH. 1- areHTHUHI NpodeccnoHan gapaxacu

ra TeHr ge6 o0nAm6, MpMaHMHI Ma3”\cynoT/1apyuHn CoTAN

1,7 = 1,«;

& &



nivHUHr yuyH HOWBIN Mogennap yLwby KuTo-
6aéH aTuIraH.

4- 606

HOUN3NIMNTN MATEMATIK MOgeng i ~
. AN HOUYU3BUKAN nporpaMmmManall MmacalacCUHUHT
n. Houmsml”™nm nporpammarniail macanacuHu®  4.2- WHTepnpuTaymacu

K NRRATIMLLIA reomc V
na )(/IL\IA)II‘I\IWI\I;IA) 3{A01yﬁlqamal rqulaa: /11 nporpammanal EYMMHUHT rpaduk ycynm
if (X, Xj...... X j — max(min) (4.1.1) 1 LKn y3rapyBUMIM HOUM3LLIN MaTeMaTuK Nporpamma-
giXpX~.....) xj<b.,i=l,m 3 MacanacuHu Kypuo uniainnmk:
qiXp X2,....xj>b., i=m,+Im, F(x,,x2)max (421
QiXp Xj....., Xj = b, i=m,+Im2 (4.1.2) x,)<b., =M
_ "6y epga X,-H.M.M HuHr eunmn éxkn 60w ysrapys|  d.(x,, X) <b, , i=m,+I m,
i=].n | G0 » o = bjwi=ni2+l,m (4.2.2)
b - dmkempnaHraH napameTtpnap, i=I m 1 “

f,q,(j =I,n) - ny3rapyBupX cyHkupanap. Arapf (4-2-2) udeknaiu xap 4- Y140BU
nap unsnlywm 6ynca, y 3™nma (4.1.1.) (4.1.2) umamknun?™ adrnatagn. H.M.M. rpaguk ycyazaa ed
rpaMmaniall Macanacv 6ynaaw. ' 12.2.) yeknawnap coz™acugaH f(x,,X2)-C wsu yTyBUM

Hounsnl’ym nporpammanatl MacasiaCUHUHT eunMn TOMULLHW aHrnaragy.
HW - X j=(1,n) 60w |3rapyBYnIapHUHI WyHaam S HYVYa (4.2.4.) Yeknawiap Co3acMHUHI YeTKM HY,,Ta-
PUHM TONUW Kepakky, ynap(4.1.2) yeknawnapHu CO3aHMHI MUKW HYTManiapmia 3"am eTULLN MyM-

naHTmpraH 3™onga f gyHKumsaHn makeumannatd ( Co™NaHVHT N4YKM Hy” Tacu Gy/ia oNvLWK YN3UXYLL MPOo-
naw) TUPCUH. paMmasiall Macanacuga yydpamanau.

Houun3n”un nporpammaniail MacanacuHu umsmilll H.M.M Hu rpadmk ycynga eqnil asiroputmMm.

rpaMmanall macanacugaH apku ,ynap yyyH sroHa ..
Magam X, OX y Tekucnvkga (4.2.2) waptiapHu i~ano-

nynn yx~ mrugagmp.
Muicra dyHkums (4.1.1) HUHT KypuHuwimnra KM aHtupysum co3a Pypunagy. Yeknaiiniap 6upranalimMa-

(4.1.2) - yeknalNapPHUHI KypuHULIMra Kapab 6up HeualN Y ~ngh Y TynnamgaHd nbopat 6ynagu
cyc ycynnap vwnaé umtwmnran. by ycynnapra narf (4-2-K0-(4.2.2) macana eummra ara 6ynmavan. Akc 3"orma
KynaiityBunnapu, keagpatuk Ba 1$osapul*nporpamm” amra ytunaau. N
rpagmeHT YCy/inm ednm TOMULLHUHIE b™aTop bolls™a Takp! Yapam. f(x,,X2=C ( 6y epga C y3rapmac COH) (hyHK-
yeynnapu, rpagmk ycynnap Kmpagu. ' rpagmra umsmnagw.

LLIyHW Tabkungnaw no3vuMkun Vi tricoamnii macananap F OyHKUMAHWHT yeull (MaKCUMasTMHN TOMULL
HOUM3UIYIM MoAenapn Kyn 3°onga cyHbWiA 6ynaaw. bynraHga) ékm kamannwv( MUHUMa/IMHK TOMUL 3a-
nTncoamii npobnemanap unsn¥ym mogennapra onul” 6ynraHaa) yHanuwim aHuaHaan.
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il/l:**®l;"

4-17apam. Eunmnap co3™acnpa M(x,,x2) = C dyHKkuuN JN0C ApUM TEKUCTIMKHUHT Yerapacu mMapka-
MakCMMyM EKN MUHUMYM HyTacu Tonunagm €k by N 2 - vexknawr NN paaunycu 4 ra TeHr 6ynraH anaHa-
QYHKUMSHUHI YerapasiaHMaraHimrn aHn™ aHaguw. (0,0) Hy«"Tapa EKMCMWK BEPTUKaN WTpuxnap unax
5- Vapgam . 4- 17apam TOoNUAraH Hyl ayuyH X, sa ~ YR v snanran SpU co3”acy ropusoHTau LUTPUX-
6y HyTagarn £ dyHKUMS \iAvaT 3" \cobriaHagw. 3,6 Kypcatuara . 3/\HOpMaJ1 BEKTOP MyHa-
N S
2X,+33c2 — Tax(nwun) JI'HYAa MaKcUMyM Hy,Ta,
A > 3 I'KTa MUHUMYM HYyY Ta.
~2An2 N alinaHara yTkasuiraH ypuHMaHUHD
X' +x! <16 Myc6aT yHaMWM 6unaH ~ocun punraH Gyp-
1 _2X +3X,=C,TY*PU UYM3UIHUHE Wy YL 6unaH
A a KwraH 6ypyak TaHreHcu 6unaH ycTMa-ycT TyLMOo,-
X >0 ' By Gypyaknap TaHreHcnapu 6y yHKuusinap 3"ocuiana-
A, WKH™ X, By Tagarn Y™Miamatsiapura TeHr aKaHMIMHN ac-
™ TeKUCNUKga ednma, KH(os
CUHU un3ammns (4.2.1-paem). KA P bo 2
Cr
n, = ---é-fl: + ~  TYyrpy WBAyuyH By TaHreHc -2/3
I TeHr 6ynca,
- N
X, = X NX3 =16 nhogagaH owikopmac yHKUMSHUHT X, 0yiin-
I 3™ocunacnHmn 3”\cobnab
2X,+2X2%2=0
X,
ND—
? N=
X?+X,7=16 ra ara 6ynamms. TaHreHcnapHu TeHrnab
X,> 0,X"> 0 4eknawiap x, 0  TEKUC/IMKHUHTI 1 - yo: 1_
rMHW aHrnatagu. 1- yeknawra Moc SpUM TEKUCTIMKHUHT
3 3%,-2X, = 0
rapacu
I sra 6ynamms. by TeHrnamara A Hy1a opa/m yTyBUU

3/1aHa TeHr1aMacuHm M ywmb cuctema 3™ ocun Y\Mnamms;

rmnep6osia umsurngmp. TeHrcns3IMKHKU runepbéonar
0 opyga eTraH Hyx“Tasiap 1”\aHoatnaHTmpagw.
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33X, - 2X, =0 :
' ' f nin
Tr
X'+x2'=16 .
onTumas eymmMra Moc f yHKUNAHUHT MUHUMAST X AMaT
YHW eund, oNnTUMas e4HMMHU ToNamm3:
nuiraH.
X :iz -Xziz f :,52 4.3- JlarpaH>x KynanTyBUMIapu ycynam
) —_
Ir - L1 T 1
® "3 niTs £ 0, Xj......x)-> max(min) (4.37)

Ly kabu B Hyl”aHuvHr KoopguHaTanapuHm Torai|
2XN3XNA=CATYrpy umsn™ 6unaH ox, ys Moot KuiraH & (g, =
yakK TaHreHcn X,x"=3 yHKuuMA rpagurura ytkasmn|] « oA "

YPUHMaHUHT lily yi* 6unad ~ocnn 17”wWiraH 6ypyak TaHr! 72 (N ' '"2»— ‘g
napw TeHr.
X, X, (4.3.2)

KypyHuwigarn HOMV/B/IS M nporpammMasiall macasiacuHu
v Tanab 1”™wvmHenH. by epga f Ba q,(i=1,n) y3nykcns dyH-
X, 3 vsnap 6ynun6, ynapHuHr X.(j=I,n) ysrapysunnap 6yinya
cycuii 3™ocunanapn 3°am y3sykcens 6yncuH. By macanaHm
TeHrnamaHu 3™ocwl 1’wvamms. 2 - TeHrnama cidiatmanil ydyH JlarpaH> Kynaitysumnapu yeynu L{ynnaHuna-

y 5oy

Hyl"Ta éTyBYM rvnepbona TeHr1aMacyl ofiMHaaw: =By ycy/n MOMSATUHU KKK y3rapysuninm H.M.IM maca-
cn
2 f 4 — max
4 , qXxx™ =D
na Kldmo unlsamms.
=3 TEKUC/IVIKAA ] = b TeHrnama 1™ aHpaianp rpa-
cuctemaHun 3"ocun 1”wiavms. by cuctemagaH K undoganaiign (4.3.1- paem). YHaa f (X,2) dyHKUnS-

®r 6mp Heua umsmlbnapm (MacanaH, ycuw TapTubmnaa)
pcatuniraH:
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lr=

iJiMJtjirtbjJtMIAItiMidii Btibe IL.} It

f(x1,x2).=C
k = X J
[ w/ Taga nponopuiioHa/INIMK LWapTuaaH
CPOYHKLMSIHWHT yYCULLL Ay Ha/ANLL

ax, 0X,

, Xocmnuwamid. X, Ba X,HU AT yniimatnapuHuTonil nyyys

;MM S capra A HyKTaHuWHT q(x,N,)=b dyHxuus n>a-

4.3.1.- paem Terawwunwk aKkaHamrugaH gosgagaHaMmul .

A HyxTa f PyHKUUAHUHT Makcnman Hyl{Tacu 6ynnb6,

f (X,,X2)=C Ba q (X,,X2)=b dyHKUMANAp rpagmx” n
yTKaswiraH ypyuHmasiap yctma -ycT Tyllagu BEKTop -: N
Mannap nponopumoHanaup. by BektopnapHn Kk Ba/ Gin  ~  obc *
6enrnnab i N

e= XK

HU 3o 17wvinavmns, 6y epaa y— MNponopLvoHan MK N
3hhrLEHTU. M2 N2
Z ~T g(x,X2)=b

e Ba /CeekTopnapHuHr KoopamHatanapu f Ba g
UMSANapHIAHT Hyl\Tagarm Xycycnia 3™ocunanapn {miva onTuman eunMHM 6epyBYM cUCTEMaHM 3™ ocun ~aM 1 3

TeHr.
! QJ-N X, y)= f(x,, Xy Y (b-q(Xi, X))

e~ Y 3"onga oxupru cucteMaHn 10?vmparnda 17\aiira é3unna-
E
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4 4, Nwnab unl™aprit xapaxkatnapu Houmsnym
6ynraH 3™onga yHUHr M tnucoanii- matematmk

axr A
MOENNHU KypULL
Noo= AN - bpraHwiraH ycy/iHU Mas”‘Cy/nioTHU peasinsaumsa 1™NMmHN
aX ax, VMasTalTMpuyLL. MacanacuHn 3"an Aunavwra TatbmrnHu
— >ams.
A(X.X2) =b 44.1- mucon. dvpma aBTOMOOGUIAAPHU NKKWU XU/ YCy/I-

AbHU MarasuHia cotagu Ba caBA0 areHtnapu opl™am
P dyyxums Narparx PYHKUMECK Ae0_ aTajaa. nwmzaumst Kunagu. X, Ta aBTOMOOW/THM MarasnHaa CoTULL

larpaHk KynamtyBumiapu ycynu 6unan (4.3 1)-(4N . 2 n
MacaslaHu ednil asiropuTMu; NaTnapu 4x,+ X, Wwaptam 6UpMkHU, X2 1a aBToMobu-
1-1"gam . Jlarparx (yHKUMACK Tyaunaam CcaB/I0 areHTNapy opl /i coTULL XapaxkaTnapy X2 Liap-
T
p (X,X2,....X , Yy VY )=1TT " BUPVKHN Tawknn ’™wigan. Arap 200 Ta aBTOMOGUTHU
' " WL, Kepak 6yrica, YHUHT XapaxkaT/lapyHu MUHUMasnalw-
gi(xJ,X2,....,x)) >YBUA ONTUMAST EUNMHU aHMXYTaHT.
2-Yapam. larpaH>X@yHKUNACUHUHIX Bay(1=1 'IT=1~™"* Matematnk mofenHu 17ypaiinvk. Mal”can yHK-
y3rapyBuuiap 6ynunyda xycycui 3~ ocunkiapm “ ANapaKaTNapHVHT yMyMUi 17 \inviatin
ynap Ora TeHrnaHagwu. AXN+xN+x1

Bow y3rapysunniap — 1 Ba 2-ycyn 6unaH peanusauusi
LWHraH x1 Ba X2 - aBTOMO6W/11ap COHW.
Y ~onga matemMaTtuvkK Mogern;

33X, 8 @ ‘AX (4.33)

T X,+x~= 200,

Xx,>0,
3-Yagam.(4.3.3) cuctema eunnagn Ba I (X,™M,—") o)
KUWSIHM 3KCTPEMYM Hyr”“asiapy Tonuniagw. AN .

4-1%apam. 3-1"afamaa ONMHraH HaTvKanapHUHE 3KCTIYHM 3™ mcobnalt yuyH Jlarpack yeynugaHd goiganaHamms.
MYM 3KaHNUTN TeKWNpununoe, £ pyHKUUAHUHI 3KcTpeM!ark hyHKUmMSAcK

1"miivaT Tonunagw. PO, y)= 4x.+ (200- x, - x,)

KlgmHuwra ara.P oyHKUmMsigaH XX Ba
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o rgﬁigr%};mﬁlquma;xycycmm 3°0CUNATIAPHN TONaMM3 BAYyy  ocanani rpadivmk yoyiaa ~am euni MyMKUH 3au

cuctemaHn ew,6, X,=99, x,=101, (X, , x,)=20398

Harer TapTWOIH Xycycunid ,ocwanapfaHTy3NeaH ek 4.4.1- paem
ey Eunmnap coz™acn cudpatnga AB Kecma,
— N = -
e XA o f=x\+4xM+ x1 = (X, +2Y + x1 - 4DYyHKUUSHN
2 =4>0 +2Y + - 4 = CKOHUeHTpuK (Mapkasn (-2,0) Hyl™

JINCTING A Aa paguycn n/cra TeHr) anaHanap udoganangn.
KypuHura ara. Jemak, I(x,X2) ®PyHKUMA akcTpeM™
Na*{nparn etapnu waptra P?aogp MMHMMan Kuimatra spuwagu Ba x,=200-X

Ax AR2)dxHima x,=99, X2=101 Hyl{Tasa 3KCTﬂe/§/AMra’\rpm UN3NLNHUHI bypyak KO3hhNLEHTH
+ 2N 2 = CaiinaHara yTKasuaraH ypuHMaHUHT

KYPUHAAMKN, PYHKLMSA edrmnap co3acuHUHI E

=2>0
1yl 6unaun 3°0CUA PMftiras Gypuarm KoaghhueHTUra TEHT

N

oynraHnmrngaH I yHKuus 6y Hyl1Taga MUHMMYyMrapgagn. OXupru TeHrMKgaH X, 6yinya 3™ocuia onmé
LyHpaii 1plvb, xapaxkatnap MUHMMa 6ynuwim ydyB)

rasuH opl{asm 99 Ta , caBgo areHTnapu oplsasm 101 m 2(x1+2)+2x2x'2=0,

TOMOOGUNHU peanu3zauma L{wavHuwm 3apyp. byHga k€, M+ 72

N

xapakaT 20398 wapTnu 6UpAMKHK Tawkua 1 \Mnaon. -
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ara 6ynamus. OXUpPru TeHMMKHA TYTPU YABULHUHT

YakK KoathdmueHTUra TeHrnaé sa 6y TeHrnamara E I-M(\ﬂ.

ETyBUM TYrpn UM TeHrnamacuHu 17 \yumb,

X,+X= 200

ra sra 6ynamms Oxmpru x,=99,x2=101, I (x*x3) = 20138

5 600

rPA®JIAP EPOAMNOA EYUNIAONTAH
OMNMTUMAJTIALL MACANTATTIAPU

K" atop macananapHu rpauk ycynga mndoganail tanam
~qainnknapra ara. MacanaH, 17apopHn 17abyn 17 \wvinnw »xa-
PaEHMHN, VLWNab uil apml aosIMATUHN aMasira oLMpULL-
HA Ma3”\CyNioT/lapHU TalUMLLIHK Ba 3\30 MacasaslapHu rpa-
K K)mnHnwga vdoganawl MyMKUH. Fpadmk CTpyKTypa-
JapHU Taz’™ymn i 6y macanianapHMHE oNTUMast edunLl
VMKOHUHM 6epaan. MpatmKk cTpyKTypanapHu 17ypuw Ba
yrapH gl STULLIHWHE ~aTop yeynniapu nwnab uwl™wr
raH By 6064a rpadiap Ha3apuUsiICUHUHE acoCUiA TyLlyH4Ya-
Jiepu Ba ynlapHW TpaHCMNopT Macasnasiapyga b”Nawl yeyJsi-
Japn KenTupuiagun.

5.7.'pachnap Ha3apUsiCMHUHE acocuii TyLUyHYaapm

AATalnuk 6yw 6ynmaraH X Tynsiam 6epunraH 6yncuH
Baun Tynnam X TYnSamHUHL XXY(T aneMeHTiapuiaH Ty3un-
raH Tynsiam OyscunH, n Tynaamgarn Xyravknap, 3™ amga
XXy(PTAMKnapaarn coHnap TakpopsiaHUWM MyMKUH. X Ba 1
Tyriam C=pC,un) rpadHu ucoganaiian.

X Tynnam anemeHTNIapy rpapHuUHr yunapwu, Il Tynnam
aneMeHTiapy rpaHUHI {uppanapu gennnagu.

Arap ' 15Tlnamga >XyqpTnnknap Takpopsadca, y 3™onga
O rpagh nceBgorpad Eku Kappanu 1’Mppara ara geivnagu.
-Nap U garun XXygTavkiap afnemMeHTiapy TapTubnawiMaraH
6ynca OHWM opueHTawMaraH rpadg geb aranagw.

Arap ynap TaptmbnawraH 6ynca O opueHTawraH rpag
[EO atanagn, n TynnamMHUHE 3M1EMeHTapu éiinap ageiinna-
i)

Mpad Hyl~Ta Ba um3ub™Nap épgammnpa 6epunagm. 5.1.1
Pacmpga opueHTnawumaraH rpag 6epunraH.
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By rpad yuyH yuynap TynnaMH X Ba 1™Mppanap Tyruia™
n 1vimparm KypHHHMra ara;

X={X,;X2pC3 XXX, }

n={(x, X), G4x), O Xj),( Xj X),(X3 X),(X* X6),( X, x"}

5.1.1. -paem

OpwveHTnawraH rpadiap yyyH icaTop acocuii TyllyH4Ya-
napHn knputamui. bolin Ba oXMpwu ycTMa-ycT TyLIyBYM
IMdpa Tyrma ge6 atanagn. by 3™onga (X, X,)-Tyrmaamp.

Arap VKKuTa y4napHu ompnawitupysum 1$mppa Masxys,
6ynca, y 3™onga 6y yunap yynap ge6 atanaw.

Arap yu 6upop 1”™MppaHuHr 60K éKn oxmpu 6)Vica by
Ba 1”WVippaHn MHUMOEHT aeb atanagw.

YYHUHI gapadkacu geb yHra MHuugeHT 6ynraH 17vippa-
nap coHuvra antunaam Bay d(x) opl™am 6enrvnaHagn. Ja-
paxkacy Ora TeHr 6y/araH y4yra axxparmé 1™NavnraH y4y gei-
vnagn. dapakacu 1 ra TeHr y4 yTMac €éku ocunraH y4 geb
atanagu.

5.1.1-pacMaa ndoganaHraH rpag yuyH axkpatmo gyt
raH yd x™NuyHkn d(x7)=0 6ysca, yTmMac €Kn ocusraH yd x\
yyHKn d(Xg)=I. KMonraH yuyH d(x2)=2, diXj) =3, d(x®) = 2,
dixj) = 3, d(x,) =3

Mpadhgarn MapLwipyT AgeinnraHga ydynap sa 1”vippanap-
HUHT WYHAAA KeTMa-KeTanrmra aintunagnkm, byHaa onguH
KeflyBUM B’MPPaHHT OXUPU KEVMUHIN KeYBUYU 1 \MppaHyHT
6owm 6unaH yctma-ycT Tywlaau.

B

TTBI

5.1.1 - pacmga mMappyT (X, X2 X;3 X X, XN

iapLupyT 6 Ta 17MppaHn y3 nyura oraHanrn ydyH YHUHT
~yBOarn 6 ra TeHr.
NpaHXxXup ge6, WyHaam maplupyTra (AyHanuwira) antuna-
WK yHoa 6apua 1" ppanap " T-XKydhTn 6unaH daplyla-

Hn
ANaHXXmpra mmcon-(x™ X3 X5 X,}
A3aHXMP Y3YHIUITN 4 Ta TeHr .3aHXMp cogga 3aHxuvp geb
aranagam, arap yHgarn éapya ~mppanap XXyqpt->Kydgtn 6m-
[JpH 6up-omnpnaaH aplylaHca,

cogda 3aHxup -

Bown Ba oxmpwn yctma-ycT TywyBuun (cogna) 3aH>xupra

(coppa) umkn gerAnnagw.
5.1.1.-pacmga (X3x\pe5; X3)- cogaa umkara mucon éyna-

'CMOrpaq:)HMHr rpad octucu GJ geb, wyHgaii X, yunap Ba
1, Y{mppanap Tynnammra antunagmkuy, byHaga X,<X, n,<u.
MpadocTn xoc rpadocTn geinnagn, arap y rpadHUHT
puvgaH aplpw 6ynca.
Yunap opacmgaru macoca aeb, 6y yunapHu bmpnawtm-
pyBYM SHI 1vrl5a 3aHXKMpP y3yHAurura antunagn. IpagHuUHr
AvaveTpn eb, YHUHT yyriapy opacujarn aHr Karra maco-

thara anTnnagw.
| "mknnapra sra 6ynraH rpad gapaxt geb atanagn.(5.1.2-

pacm)
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X, Y4 gapaxTHUHT nauusn bynaan. dapaxtnap Tyrsiami.
ra 5moH geb atanagw.

5.1.3-pacm.
Mpad Tyna ge6 atanagwn, arap YHUHr UXTUEPUIA MKKUTA
yun Huvppa 6unan 6ornanraH 6ynca, nta 1”vippamm Tyna rpac
opl”anm 6enrnnaHagn.
5.1.4 (a,6) - pacmnapga Ba K5 rpadnap ucoganas-
raH.

Mpad myTTacnn d gapaxkanu gelnnagn, arap YHUHr 6ap-
ya ydynapu (1 gapackara sra 6ysnca,
K- 3-papadkann myTttacmn rpad.
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K5- 4 - papackasin myTttacun rpad.

Bapua yunapu 1 gapakanv 6ynraH rpad >yt upnatu-
raH rpac geinnagn. Mpad MKKU ynywinn ge6 atanagm, arap
YBVHT y4/1apy Tynjiamu X HA UKKUTa Tyrnaam ocTura LuyH-
aaii Bynuw MyMKnH 6yricaku, 6yHaa 3°ap 6up 1"vippa Typav
17™Mam ocTuaaH oNMHraH yyniapHu upnawtupcea. " paHUHT
6apya yusiapuvHU y3 numra oslyBuYuM cogga LMKAra raMuaToH
KN gennagu.

K”yuyH cogfa LUMKN

OpueHTupnaHraH rpadga 3"ep 6up éi nyHanuwra ara
6ynagn Ba Oy MyHanuvL Kypcatuiagu.

(5.1.5-pacm)

X2

OpveHTMpnallraH rpadaarm KoHTyp e6, 3aHxup aca iyn
neb atanagn. 5.1.5 - pacmpgarm rpacgga (x2a04,X5)iyn 6yna-
TOAXNXN) KeETMa-KET/INK Ayn bynagn, YUyHKU X3 Ba X, HU
TyTalwTnpyBymn éin MaBXXyn smac.

YUHUHI gapaxkacy 3Hura 6ab3via yYHHUHT KUPULL SpyUM
Ba ULLVMLL APUM Japakacu Knputunagu. Arap yd eMHUHI
60w 6ynca, 6y érHn yuyaaH uilbyBun oeb atanagw, arap yu
EéNMHNHr oxmpuga byncay 3™onga éin Kupysun geb atanagw.

X HUHI YKL SIpUM Japadkacu geraHga 6y yygaH uu-
HyBum éinap coHn 4 (X) Kupuw apum gapaxkacu, <1*(X) ge-
rayga 6y ydra KMpyB4M éinap COHW TyLUyHWUIagwn.

5.1.5.-pacmaa vdoganaHraH rpagHu 17apab yainvk;

a-(X3)=1 , a-(x,)=1

aux3s)=3, a\(x,)=0

LWyHpgain 17™vvb rpad épgammnaa Typav CTPYKTypanapHu
YpraHuw MyMKUH. Arap CTpyKTypa eTapsnda Mypakkab
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6ynica, yHM euunLl yYyH KoMMbloTepnapgaH doiganaHnaa,
an. ByHpa rpacnapHu rpadmk ycynga amac, 6ankm mky,
Y4OBNU MaccuB €ku Matpuua KypuHuwga ésmw 18815
oynagn.

I" pachnapHm byraiiycynga ndogasoByum MaTpuLaIiapHUHL
6Vp Heya Typu Mab/yM.

n Ta catp Ba N T1a YCTyHnu [A™ “matpyua n-ta ywim
rpacHUHI MaTpuuacm ge6 aranagm, arap YHUHr 3"ap 6vp
aneMeHTn 1°yinparu chopmyna épgammga Tonmnca.\

l,arap 1Baj-yunap 1”ppa éku éii épgamuga
GupnawTupunica

akc 3"onma

Kappann 1" mppa(éii)ra ara 6ynraH rpad yuyH 1 3dwmHra l

Baj y4nap opacmngarn {nppa(éii)nap coHn ésmnaan. 5.1.1-
pacMaarv opueHTaWTupuaraH rpad yyyH marpuua 7x7
yn4oBNn 6ynmé, yHu

1234567

1100000
1010000
0101100
0010100
0011010
0000100
0000000

K)nHnwaa 6ynagn. OpueHTUpAaHraH rpadHn apaniatu
MaTpuLa, OPUEHTUPIaHraH rpatHn MHUBAEHT MaTpuua ndo-
Janangu.
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oTayunu T Ta 1”vippann opueHTUpnaHraH rpayHuHN NH-
iO0pHT maTpuuacu geb,n Ta catpn T Ta YCTyHAm b. ane-
QHT/M MaTtpuuara antunagy.
rap 1- yd j-1"'vppaHuHr 6own bynca
N -1, arap 1- yd j-1”"ppaHnHr oxupwu 6ynca

, arap 1- y4 3-1”ippaHuHr yum Ba oxmpu 6ynca
arap - yu j-1"ippa HUMaeHT 6ynmaca
5.1.5 - pacmgaru rpad énnapHm Homepnab uml/an-

Jmk.(5.1.6-pacm)

5.1.6-pacm

YHUHI MmaTpuuacu
123456
1100000
2-1 10000
30-11011

B=\400-1100
5000-110
6000001
\

5.2. TpaHcnopTt Taplvlol’\napH MaKC/MaJ1 MOTOK

(ovmmnmn Pypuw

52.1 -Tabpu® . MIkku bT611 TpaHcnopT Tapmoru 8 ge-
raHga, XTUEPUI opmveHTUpawraH Tyrmanapeus, X yunap
Tynnamuira n énnap Tynnamura sra éyaraH rpad Tywuy-
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HUNagn, byHaa X Ba nm Tynnamnapra 17yivpgarn waptaap
1yimnagn.

1.n€n éih kmpmaraH 36X 6UTTa Ba gulMar 6uTTa y,,
MaBXXys,. By yu Tapwol/M/Na KMpULW yuu KU YHUHT MaHb6aca
ne6 aranagw.

2.mell éi ul™varaH leX 6uTTa Ba El’ar 6uTTa Wi
MaBXya. By yuyHn TapmolfNaH uwas™MILL yum geinnaaw.

3. TapmMo15HWHS élinapu Tynnamm N aa HoMaHuii qyHk-
uma C:m K Oanul™aHraH 6ynn6, y 3"ap 6up éin nen ra
C(n)- HomaHmin 3 al5A/'Wi cOHHU Moc 17Yysam . By C(M)-coH
8AHWHT yTKasnLw 17N06nmsTy geinnaau.

5.2.2-Tabpud . 8=(X, W) Tapmol™Nma 3eXpgaH Kupub
leXpgaH unl”™Bun 01'vim feb MXTUEPUIA HOMaHpWIA > elSwi
hyHkUMA ¢ 1/ — O antnnagn. byHgad dyHKUMS
yuyH Uyingarn waptnap 6axkapuamin 3apyp.

1) 0< b (1) UXTUEPUIA € YUyH

2) @™ o

nxTnépuii XeX, X 'S t yu yuyw 6y epga U x
ydra kupysum éiinap tynnamu UN-x yuaaH ul9sum éiinap
T3Mamu.

Mzo3™. 5.2.2.- Tabpudpgarn 1-wuapt 3"ap 6up éngarn 01’y
M1INGopKU WY EAHUHE yTKasa onuwl 1°obunmnsatmngaH opTub
KeTa o/IMac/IMrMHN aHrnaTca, 2. WwapT TapMob™HUHI 38p 61p
yuura kupraHga sa uil515aHma oi™hm mmlyl;opm y3rapmacin-
rMHU aHrnatagn. lemak, Sév KnpyBsUm éigaH umlyBum o5’ viv
MHiy"opn u1l’mira kmpysum oi“hm MHiyiopn + ra TeHr . by
MA1op oHM mw”opu feb atanagw. ops™arm benruna-
Hagu.
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5.2.1 - mucon.

5.2.1.-paem
Tapmol{ 6epunraH
S=(X,U) 3
X = {Spt,, X2,X3PI4,t};

n = {(Sx,), (8X3,(x,"2), (x,a”, (X2t),(x2x3),(x t)}

Jrap 6mp EAHUHI yTKasa oflyBUNIUIU EMHUHI Tenacura
HanraH. Y napHUHI éHunra 17\aBcriapHyHI nyura éigaH yta-
ataH 01{um L{wniimaTn é3mnraH.

"Nxtnépuii Ue n yuyH ¢ (n) £ C(U)

x, X2 X3 yunapra 2-luapTHUHT 6a>KapuanLLIMHU TeKLWn-
pamu3:

x,: 5-2-3=0

X2 2-2=0

X3 2+2-4=0

XN 3+4-7=0

1- Ba 2- wapTnap GaxapuimMoTyra, geMak 17ascriap, COH-
iap 01”MIMHM TaLlLKNN B"WIap 3KaH.

TpaHcnopT TapMOrMHW yHAA YTaéTraH oijhm 6UNaH 6up-
~mKha MHQoOpMaLMOH KOMMbITEP Tapmormga nHdhopma-
WS - Mab/TlyMOTHM Y3aTULLIHU MOAeN1awTUpuLL yuyH ¢oii-

1aHLL MYMKWH.
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Man6a cudartnga nHpopmaumnsa 6epysun upma, nct?”
MONYM MW IaTyBun cugatnga, 6y ax6opoTHN ysraptmpuu
yPyi"Hra ara 6ynmaraHnap acocuii uiinatyesum cudatua’
O/INHraH MabaymoT/iap 6unaH mwnawm MyMKUH.

TpaHcnopTt Tapmoru épgamuaa ma’cynotnap 3axvpang.
py 6ynraH nwnaé uns™apuw cucTemanapuvHvu Moaennaw .
pyW MYMKWH. By nwna6 unl”apui cuctemacyt XoM aué, Tai.
ép Ma3”\Cy/oT , TEXHUK Ba TPAHCNOPT BOCUTAIAPHN Y3 numra
onagun. byHaa xom awé om6opu TapMor'a Kupuw Basna-
CUHK, Takép mas”"cynotT om6opu TapMoiyjan yw MW Basudga-
CUHW, CTaHOKNap aca, TapMo™ yunapu BasuacuHu Gaxa-
pagun. Tapmo¥ yunap opacuparn TpaHCMOPTUPOBKA TyLLY,
Hunaan. OiHM opann!® yunapaa nyl*onmwm éku TynfaHuiwm
MYMKWUH 3Macnuru cababnu 6y mogenra 6pakcus uiunab
unl”™apuw Moc Kenagw.

5.2.3- Tabpu®. A< X A X, teX\A Tapmo yunapu
Tynnamugarn (x*<U, x0A, x.eX-A éinap tynnamura S =
(XU), Tapmol{HnHr kecumun aeb6 atanagmw Bay P(A) opitaim
6enrmnaHagn.

bowl™ava 1’mmb ainTraHga, TapMoMt Kecumm WwyHaan éir
nap TynnaMmukn, TapMmolMHI KMpumL Ba YM1AHLLIMHM 6OrI0BUM
NXTMEPUIA Myn 34 BynMaraHga KeCUMHUHI 6uTTa éiinaaH
yTaan. Kecum onmnb TawnaHca TapMoitija kupuw - YWHIGAL
AaH y3ununé v"oraaw.

5.2.4- Tabpu®. KeCUMHUHT yTKasyBYaHIUrn ékn C(A)
KECUMHUHT MUl1™opu Aeb, yHra KupyBuu EinapHUHr yTKa-
3yBYAHNUIN MUTMHAMCUTA aiTUnagu.

C(A):I/I sP(A)

5.2.2 -muncon.5.2.1 -mucongaHtapmokecumumHmn {ypui
a)A ={Sj, X, X}

punit; X \A -{ "2 4 ~ANn

e

p (A) = { (X, X9,(X1"4> (3"4>’
C (A,) = 4+3+5-12

5.2.2.a-paem
6) Aj={ SpXj.X2)

X\A2={x P4, t} n m

CiA)= 6+2+3+3=14
P(A™)=((8,xx),(x,,X4,(X2.X3),(x20)} »

Kecum 52.2 6 - pacmAa K3 aTusraH.

5.2.2. B - paem

B) A3={8,x3,X,}

Eunw; X\A3-{x1X24 _ r.7=12
P(A3)= {(S.,x,),(x,t)} C(A3) - 5+7 12
5.2.2-pacmfaa KypcatuiraH
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5.2.2 - Bpaem
52.1. - Teopema. Arap 8e A, X\A 6ynum6, 8 maHba-
AaH | ra ytyBun nxtmépuin o’Mvmmumnpopm ¢ xMuaarun dop-
Myfa épgamuga 3 mcobnaHaaw.

= (AX\A) -th (X\AN).
5.2.3. - mucon.

P(AL)={(x,X2), (X,,X4),(X344)}Kecnm yuyH

® (AX\A)= o 02+ @ (X1O40 b (X3[07"=2+3+4=9
h X\AN)= b (x2x1=2

® (AX\A)= (x\A,A)=9-2=7

h,= (8x,)+d (8X3)=5+2=7

.= AX\A)-d (X\AA).

6) P(A2)= {( 8X3) (x,a4"),( x~03), (X™,N}}; Kecum yuyH
® (AX\A)= @X3)td (x,pc)tdh (x2A3)+
dh (x2D)=2+3+2+0=7

Bowwn X\A Tynnamra , oxupu A Tynnamra 1”apawnm
bynraH éiinap iyl

108



h (X\A,A)-=0
B (AX\A) -h (x\A,A)=I=(pS

B) P(A3)={(8.x)), (x,,t) };

d (Ax\A)= ¢ N33+ (x,47) = 5
® (AXVA) b (X\A,A)=12-5=7= (8

5.2.5- Tabpu® . TAPMOLHUHI S KUPULLIKX Ba T YNNI MLLHK
aXpaTyBuM MUHMMAN KeCUM AeiunraHga MUHUMan yTka-
3w 1Mobunusatura ara 6ynraH wuxtnépuin  P(A),
(SeA),teX\A) kecumra antnnagu.

5.2.2 -(Poppg Ba PasikepcoH) TeopemMacu

ICnpnmflaH unl™wra iyHanraH 3"ap 6up oijhm mul~aopu
LLIJMafI KECUMHWHT YTKa3yBYaHAUTMAAH KaTTa amac, OyH-

Ja MUHUMaNT KECUMHWHT YTKa3yBYaHAMUTUra TeHr OynraH
MaKkcuMan oijhm MaBXypn Gynaaw.

Makcuman 01 MMHU 1{ypuLl anropuTM oijhmhh KaTTanal-
TUpULLTA acoc/aHraH.

5.2.6.- Tabpud.

S TapMO1™HUMHE X j€ X Ba XO X élinapHn 6mpnawTtnpys-
un éii iiyn 1Minnagurad éi gerimnaaw, arap 10riingary wap-
TnapaaH 6upu 6axapunca,

a)  Eii iiyHanuwy ol’™m ilyHanuwy 6unaHd yctmMa-ycT Ty-
Taaun Ba Oy epgary ol’viM 1$uiivat EMHUHT yTKa3yBYaH/IN-
rmaad Knumk éynagm n=(X,Xp, ¢p(un)>0.

1-wapTHM 1™aHoatnaHTMpyBuM Eiinap opTaguraH émnnap,

2- WapTHU 1MaHoaTNaHTUPYBUM Einap KamaroBuM énnap
[0eb atanagw.

5.2.4- mucon 5.2.1-mucongarn Tapmol{ yuyH opTaguraH
Dxup 1Mypalinvk.
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5.23- paem

YcyBUM 3aHXMp (SXjAMXAX|jt) 3aHXUPHUHT Bapya éinna-
pwv iyn 1"yhinnagyrad éinnapamp. (8x3) éin 5.2.6- TabpUQHAUHT
2 - WapTUHKU baHoaTNaHTUPaAWN. YHUHT iyHanuwmn 01/viv
MyHanuwun 6unaH 6up xun, 6y érgarn oijhm ENHWUHT yTKa-
3yBYaHNUIMAaH KNYNK 2<6

(XjXj éin 1- wapTHM b aHoaTNaHTMpaaMm.

(Xx,) 8 2- wapTHK 1MaHoaTnaHTUpaaw, y oijhm yHanu-
wwura 1"apava-1{apwm, 6y éin 6yiinya Hyngaru g apl” ojhm
yTaan:3>0.

(Xj*2) én 1- wapTHW 1"aHoatnaHTMpaam

(Xjt) én 2- wapTHU 1$aHoaTNaHTUPaaW.

3aHXMPHUHT OPTULWIMHU BUANLW YHAAH YTYBYM ocijhmhh

5 = min {A(U)}

MHi™opra owmpuw MMKOHUHW 6epagp.

by epaa

C(U) - d(n), arap U — opTyBuM éin bynca

A(U) = th(n), arap 1 — KamatoBuu &l Bynca

byHaa j*ap 6up opTyBum Eliga o*thm § ra kamasgun. Oxup-
rM TEHrNUK opTyBuK éligarn 0L{umHn Makcuman 1$uiimarra
OpTULWMKN - By EMHMHI yTKa3yBYaHAUTMAAH, yHAaH 3b-yBuil
oM anupmacura TeHranp. O*hmhh makcuman papaxaga
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Kamantupuw 6y éiigaH yTtyBun o8 WM 1$uiimat mulopuaa
oynagn. OLBIVHM 6yHAaaii y3raptTmpraHaa

1 d)- E<»(t/)=o0
Ué]*p( ) Ué'\l-»( )

WwapT y3rapmangu.
5.2.5-mucon. 5.2.4- mucongarn opTyBYM 3aHXUp 6yiinva
OIpIMHH opTTUpamun3s. BYHUHT yuyH 6y 3aHXUPHUHT 3"ap Eiin

yyyH

A (U) napHu 3™mcobnainmms.
A (8X3)=6-2=4

A =5-4=1

A (xX™pc,) = 3

A (x,402=4-2=2

A (x21)=3-0=3

®={min4, 1 3,2, 3}1

O*\MMHUHT SHIK B™MiAMaTnapu 1°aBcnap nunaa aBBasrm
aimat éHnpga ésmnrad (5.2 4- paem).

x1 4(2)(3) x2
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Makcuman 0L{umHn 19¢huw anropntmun. 1-15a8am . Arap
ol’vim 6ownanrmny HuiimaTtn 6epunmaraH 6ynca, yHu 6epuLy
ofarza yHu Ora TeHr neb onvHaaw.

2-1"agam. TapMOINHMHT KupuwimaaHd uilbuiira 1°apab ycmo
60pyBuMn 3aHXMpHU Lypuw. Arap 6yHAaR 3aHXUP MaBxXyL,
6ynmaca, makcuman ol’vim 1ypunraH 6ynné, yHUHT MiMaTy

o =Z9(t/)-2;9(t/) =0
N® <l Ue(J*

AKc "onga 3- 1™apamra ytunagu, l{ypunrad 3aHxup
6yinnab ol’vim 1”miimatHm 6 ra owmnpuiun 2 - {agamra ytuiu.

5.2.6- mucon .5.2.5 mucongarn TapMol{ yuyH maxkcumarsn
01"vmHK (5.2.5a- paem)

Y6 60paéTraH 3aHXupnapHu onnb, ynapgarn yTyBum
0L{uMHM obllpn6 60pamn3. 0L{UMHUHT AHIK L{niimaTin 1{aBc
nunga énnmo, YyHUHr ackn Luiimatn éHura énnagu.

1) YcyBum (opTnb 60pyBUn) 3aHXUP (SXPX XXM)

6=min{ 6-32,31} =min{ 32,2} =2

5.2.5 - apaem
'YAcyBUM 3aHXMpnap 6owlta nyl{nurm, macanaH tra Ku-
pyBun 2 01”vim MHiyiopn KnpaétraH €innapHuUHI yTKasyBYyaH-

112

JXTHra TeHT, WYHWHT YUYYH ynapHu KaTtTanaw TUPUWHUHT
Noxn y*{. byHpaii éinnap TyiuHraH éiinap aeb atanagu.
=5+5=3+7=10
6) 5*25 6 pacmpaa K)dpcaTunraH TapmMoV yuyH makcuman
JVIMHU 17pUHT.

£HMT OUjLUK A weriiTx -
onamu3. McyBUM 3aHXMpPapHU KeTma-keT acariMus. Hatu-
Xa 5.2.5 B pacmMpga KypcatuiraH:

1) (Sx,x5xgt),

S= min {9-0,10-0,4-0,2-0}=2

2) (S x™x"x, Xjt),
| S=min { 9-2,10-2,8-0,6-0,10-0}=6

3) (S xAX5XgXa3t),

~A=min { 9-8,10-8,4-2,9-0,10-6}= |

(SxJ Ba (Xgt) énnap TyhnHan. LU yHUHT yuyH 6y éinap-
JaH yTyBuM 6owwl’a 3aaHxunpriapHn 1%apab uml™uw 3apypartm
pyu.

4) (SXXjXjt),

S=min {4-0,6,1-0,10-7} =1

5) (SX|*XjXgXijt),

A=min {4-1,5,4-3,9-1, 108} =1

B/\CyBUM 3aHXMpnap oGowxa iyl
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Tthpr

OijHM MHi*opH ¢ ,,-2+9—11 ra TeHr.

4(1)(2),

5.2.5 B - paem.

5.2.6  TapMoi” 6yiinya makcmman oi’hm 6mp Heva ycyn
6unaH 6epununiun MyMKMH. byHra 5.2.5 B Muconaa KeHra-
t0BUM 6owlba 3aHXupnapHn 1%ypub MwoHY ~ocuna 1™
MYMKWH.

5.2.2 Teopemara acocaH 1*vnraH 0"vim Mmakcuman bynm-
WUHW ol’viM 1"viiMaTura TeHr 6ynraH Kecum K \catagm.

52.7.MCO/T 5.2.6. a mncongaru oijhm Makcumas 3KaH-
NIUTUHWN NCOOTNAHT;

A = {S, X,X2, X3 x"}

TynnamHu Ty3annmk kecum P(A) = {(x2t),(x t)}

C(X) = 7+3=10

KECMMHWHT YTKa3yBYaHIMIU oijhm 1$uiimartvira TeHr, ge-
Mak, bepuaraH oijhm Makcuman.

6) 5.2.6 6 Mucongary oi’'hm MakCUManIMIMHN UCOOTNAHT:

A = {S, xjx™ Xj, }

by Tynnamparu kecum

P(A) = (x,pi3),(x5 X3),( X, Xq)}

By KECMMHUWHI yTKasyBYaHIUTK

14

CA)=6+ 1+ 4=11
C(A) HUHT 1™miimatn ol’vm 1™miAmat 6unaH ycTma-ycT
aau, aemak 5.2.6 6 mucongarm o*hm makcvMman akaH.
KOHKpeT macananapHuUHI MOZennapuHu Tysuwaa opu-
| eHTMpnaHmaraH éinm TapMoxyTap minatmnagn. OpueHTup-
| naHmaraH TapmolylapgaH conganaHuw TaalsM1™otumra on-
TUMan eYrMHU TaHawWw MMKOHUATNapPUHN KeHratupagm.
MacanaH 6upop uwnab uil™apuw yyactkacmaa getannap
TaiMHNaHraH TapTmbaa amanra owupunaérrad oynca, ae-
KTannap Tanépnaw 60cl™MUnapvHVHT YPHUHU afMall TUPULL
HaTwkacuga getannapHn nwnab yilbapuw camapagopnu-

[FUHW OWNPULL MYMKUH.

OpwueHTaumacu gukcmpnaHraH tapmolsnapgarn ol{um-
HUHI Makcuman buimaTtHn TapMoiyiarn 6ab3v AyHanuuw-
NnapHu y3raptupuu ol’vbartmaa owmnpuil MyMKAUH.

OpwueHTupnanmaraH 1{uppa 6yiimya o*hm TypLl. TOMOH-
ra o™i MymMKuH. OpueHtupnanmarad TapMOiyia makcu-
Man 01™MMHM 19U yuyH, YHUHT 5ap 6up 1™ vppacvHum 2 Ta
17apama-1"apwm nyHanuwura ara 6ynraH éinap 6unaH an-
MaLwTUpKnLL 3apyp, byHaa 0y 2 EAHNHT yTKasyBYaHAUMm vip-
PaHMHI YTKa3yBYaHAUIM GUNaH Gup Xun 6ynuiln Kepak.

5.2.8- mucon .5.2.6 - pacmpgarn TapMol{ yuyH makcmmMan
o1 mmHY 19%omw Tanab 1{nnvHerH.

5(3X5)

5.2.6-paem
15



8aaH lra 1Mapab ycnb 60pyBUM 3aHXUPNapHU l{apannivk:

(@8 6 =N {3518} =3

2) (8 x3x~1),6 =rwn { 10,4,7} =3
Bx3xxr0,6=1n{6,3,2,5}=2
Makcuman 0m ¢ g=3+6=5+4=9

LWyHpalh cTpykTypanu opueHTupnaHmarad TtapMol{Hu
15apaiinuk (5.2.7-pacm)

5.2.7- paem
Makcmman ol’mmMHM aHulplaw yuyH 3%ap 6up 1 vppaHu
17apama-15apwun MyHanrad 2 Ta éiWnap 6unad anMawTtupa-
mu3. (5.2.8- paem)

5(3X5)



MaH6agaH Y Bun éiinap 6mp TomoHra nanraH oynaga.

8 faH 1ra opTn6G 60pyBUM MaKcuman Ol’MMHM aHulalaii-
NVK;

1D ( Sx,x2)

6 =lwn { 3,58} = 3

2) ( 8xY)

6 =tn {104,7} =4

3) (XX

6 =1lwn {6,3,2,5} =2

3) ( ;EXN)

6 =1wn {4,432} = 3

Makcuman ol{ium 118=12 xyaum Wy CTPyKTypanu, ammo
opueHTMpnaHraH TapmolypnarvgaH K)da kynpoli.

YMymuid “onga, opueHTMpnawmaraH tapmoliarm mak-
cuMan ol’wim Wy CTPYKTypanu opueHTMpnaHraH tapmol{na-
rm ol’maaH Knumk 6ynvanau.

5.3. LWl ox Ba 4erapa ycynu

ARnTannmk camapafop/iMk Me3oHUHM 60w y3rapyBumnap
hyHKUMsIcK cudbaTnga ndoganail MyMKnH 6ynmacuH ékn oy
(MYHKUMSA Mypakkab KypuHuwaa 6ynnb, YHUHT yuyH eunwl
ycynu maBxyf 6ynmacuH. byHaai 3Monga ontuman eyuMHu
ONULL y4yyH Gapya eymm BapuaHTnapmHu k5no YWASAL no-
3um. bupo" yHra »xypga kyn eal’™r ketagu. MacanaH T Ta
AeTa/in NapTUsAHU N Ta CTaHOKAa ulnawnap xagsaivHu
Ty3uw Tanab 1™mmvHeuH. by xaasanHu (T)“Ta Typsiv Bapu-
aHTNapUHN Kypno6 uml™Mi Kepak .

MacanaH 9 Ta getannu naptuara 6 tTa ctaHoKAa WLL/OB
6EepWICUH, YHUHT Ta3™MuHaH 10'®Ta BapuaHTh MaBXynd, 6y
XyAa Katta COH bynraHnurugad 6y BapvaHTNapHUHT 3%ap
OVMPUHY K3(MO UMl UMKOHK BynMainau.
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T-TrITT

I Xt/

BapuaHTiap COHMHM 1™MC1apTvpnLL YUYH WoXap Ba Ye-
rapa ycynugaH gonganaHuw MyMKWH.

LW oxnap Ba yerapa ycynm 6y macana eyvmnapu tynna-
MuZaH 6upop nyHanuwwm yinya e4MnapHu TaHnalHW aH-
rnatagu. YHUHT rpauk udogacn gapaxrt waknampa, abHu
uMKnnapra ara éynmaraH rpaguk K vHuura sra. by ga-
PaxTHUHT uiam3v 6apya BapuaHTiap T3 amu, AapaxTHUHT
yunapu 1’McmaH TapTubnawiraH eumm BapuaHTnapuaup.

5.3.1- mucon . 4 Ta geTanHun 1MaliTa uilnail XXaasaianHu
TY3UHT.

AHUMMMK Y4yH deTtannapHu 1,2,.3,4 Homepnap 6unaH
Genrnnanmms.

P — eunmnap fapaxTUHUHT ungusm cudarnaa xaasasi-
HUHT 6apya BapuaHTnapu tynaamu, P.— yunap cuarmpa 1
- HOMepu getag GupuHUM 1Maifta W naHyBYn ednmMniap Ba-
puaHTnapu Tynnamm octucu, Py -1 Ba 3HOoMepnap 6UpuHYK
1"aiTa MW NaHyBYM eynumiap BapuaHTnapu Tyniam OCTUCK
onvHaan.(5.3.1- paem)

Letannap coHu opTUwmM 6BuNaH BapuaHTaap CoOHU 3'am
opTM6 6opaamn Ba ONTUMan eYUMHM ONINL YUYH LIOX1ap Ba
yerapa ycynu b ynnaHunagu.

CTa

5.3.1.- paem
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YHUHT Mo3™ sty 19Mimparnya, 3'ap 1"aHgal yy 3"am Wwox-
naHmainan, Aseano yuynap 1Mapanaam Ba 3"ap 6up y4 6a3"o-
naHagm. SHr AXwuy 6a3o onraH yy woxnaHagn. YmiinHum-
JINK Wy 6a3™oHn onuvwgaH noopar.

Nap 6up yyra eymm BapuaHTiapuv Tynjamum Moc Kenaau.
Yap 6up eunm BapuaHTuUra aca I(x) camapagopankK Me3oHK-
HUHT Mabaym 1™miimatn moc kenagu. by 1°viimatnapaaH aHr
AXWUCUHN (MaKCUMan €K1 MUHUMANIVHKN) ONULLHUHT 17nai
YCYNN YHU YYHUHT Ga3z™ocn cuatnaa onuwanp. brupop 6ap-
Ya BapMaHTNapHU KNpn6 unl™macgaH MHUHr aHnl” 1"\viimatu-
HW 3™Mcobnaw MyMKUH amac. LW yHUHT yuyyH [ HUHT aHl?
1™iivMaTi amac, 6aikM YHUHT (MUHUMannawTmpuw Macana-
cupaH) 1ManaaH 6az™ocn ékn ( Makeumannawga) tol$opmaaH
6a3™ocv onvHaan. BapuaHntnap 19Vingarm onnHaguraH 6a3™o
TynnamuHuHr 1fyiin yerapa 6as”ocy, tol{opmgaH onmHagmraH
6a3™oHu 101"opu yerapa 6as™ocn oeb atanagu.

YuHuHT 6a3™ocu 10MNinparm xoccanapura oyrcyHaau.

1. (MMHUMannawTMpuwaa 6a3™o eyrMIapHUHT 6epusiraH
Tynnam octucmpa £ PyHKUUAHUHT 1 umimaTngaH katta
o6ynMacnurn, Makcumannawtnpunuia aca 6as3™o I yHKUnS-
HUHT 1™iAMatngaH KN4mnK 6ynmaciurm Kepak.

2. I"yimparn papaxa Tynnam ocTuiapu yyyH 6a3™o mMu-
HUManawTMpuL Aa ( MakcumaniawTMpunuLa) yHaad Kypa
HO1”opn gapaxkagarn Tynaam OCTU YUYyH 6a3™ofaH KMYMK -
KaTTa) Oy/iMac/imrn Kepak. ‘

3. Oxupru 60cl™Myga ONIMHIaH eYUMHUHT AITOHA BapuaH-
™mparn 6a3o 6y euM yuyyH £HWUHT aHM 1“viimatn 6unaH
YyCTMa-yCT TYWULIN Kepak.

LLloxniap Ba yerapasap ycy/sm asiropuTmm

1. BbupvHuM papaxaga yunap facanagu. Y ap 6up y4 yuyH
19Ym (t01"opu) Yerapa 6a3”ocv 3 mcobnaHaam. IHT AXLW K 6a3o
O/IFaH y4 woxiaHagn.

2. 1- papaxagarn 6apya y4 yyyH 6a3™o 3”vcobnaHagu.
ByHaa 3%am sHI axiiun 6a3™o onraH y4y woxnaHagu.
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3. 2-nyHKTAaru amannap oXvupru aHu, eymm oJiryHya aa-
BOM 3Trvpuiagmn.

YHUHT yuyH f HUHT aHml™ 1idimaTn 3"mcobnaHaaun. Arap
Oy 1™miimatn opanm!* yunapgarn 6a™onaH émoH 6ynmaca, y
3'onga onTMman eyMMm Tonuarad aeé 3™mcobnaHaaw.

Arap 6y p™iimar 1"atbuin axwmn 6ynca, y 3Monga ontuman
eumm droHa. Arap f yHKUMSHUHT oxupru yyaarn 1 vimatm
17onraH yunappgaru f pyHkuma 6a3™ocugaH axwm éynvaca, y
3'onga 2 1Mapamra b aitunagu.

LLloxnap Ba uyerapanap ycynm 6apya euMMaapHuUHr 6ap-
Yya BapuaHTIapuHN K16 YBa™MLIHM KadhonatnaMmanau.

CaBao areHTU Masz’\cynoTnapHu 6up Heva Xolnapaa pe-
anmsauma 15unaam. CaBAo areHTM ékM KOMMUWBOSDKEP 3HT
KMYMK MapLupyT 6unaH 6apya NyHKTAApHW aiinaHno uns™mo,
AHa opilara 1Maiituw no3um. by macanaHn MUHUMan y3yH-
NMKKa ara 6ynraH raMWnbTOH LUKIWHW TONULLTa AONp Ma-
canagup.

532 - Mucon . KoMMmnBosxKep macanacuHu nyHKTAap
COHM 5 ra TeHr 6ynraHu 3%am yuyyH eyamus.

M KK1Ta b WHW NyHKTNap opacuaarn macoga 5.3.1 xan-
Banda 6epunrax.

5.3.1 - »kaggan
A I Z— 5 =m ti
A 0 70 120 110 130
B 70 0 00 20 50
C 120 00 0 30 120
D Mo 20 30 0 50
E 130 50 120 50 0

Y3YHNMKKa TeHr macota W Ba C NyHKTNapHu 6upnawtu-
pyBYM MapbiyT Wyb™UIMHA aHrnaTagu.

Wyn 5 6yrumpad 6ynuné, ynapHUHT 3%ap 6UpmW y3yHANUIv
320 paH kam amac, 1’WingaH 4 ra 6axo cuaTmga MUHUManN
Y3YH/IMKKa 3ra 6ynraH 63TWH Y3YHAUTUHU BYTMHNAPHUHT
YMYMUIA COHMUra KynamTmacu ofvHaau.

4=5 20 = 100
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Ll oxnaHUWHUHT 3"ap 6Up b adamuaa MynHUHT Maosiym
y3yHaurura 20 H1 17onraH 6YrMHNapPHUHE COHMTa KynamT-
macu 1Mimnagw. OapaxT 5.3.2- pacmaa Kypcatunarad . Ja-
PaxTHUHT Ungusn cuatnaa A nyHKTAaH unl0sum iynnap
Tynnamu ofnvHagy.

320 6MpPAUK TeHr GynraH MUHUManN y3yHAUKKa ara
oynraH Wynnap A-"C->B"E->B->A Ba A-"B->E->B->
C->A->A->C->E Ba A->E->C yuynap woxnaHmacanru
Kepak, YyHKMN ynapra fHa 6utra KpHKpeT NyHKT 17ywwunca,
AYyNHUHT y3yHnurn 320 gaH optnb ketaau.

5.3.2- paem



6 606
AVHAMWK NMPOTrPAMMANAL

1Natop wTMcoAmniA Ba mwnad uilapuw macananapuHu
mMogennawtmpuwga oNnTUMaiiuK Me3oHUra BalHUHI Tab-
cMpK Ba XXapaéHUHWUHI Bal gaBoMupaa y3rapuwmnHu Sgra-
HUW Tana6 1" vnuHaan. K01 opyaary MacananapHy eduil YUYyH
OVHaMUK pexkanaw ycynum 1’ynnaHunagu. by ycyn cratuk
onTMMan Macananapra 1MaparaHga aH4a Mypakkaoaump.

6./.AVHaMMK nporpammasiail

MacanaHuHr 1\yinnmwm.

AnTainuk T Ta 1"apamra 6ynnmHyBuYM macana l{apanaér-
raH 6yncuH. MacanaH, KOpxoHa (paoMaTuHU 6Up Heva nnnra
pexanawTnpuw Tanad 1™»MnnHraH 6yncunH. Mueectuumsnap-
HY 60cl5nyma-60cl™y, pexanawTmpuul, y3ol sal T gaBoMu-
ra mwnaé umlNapuit 19'8BatnapvHy pexkanawTnpuwl kabu
macananap ypraHunaétraH 6yscuH.

YMymuin camapagopnvk kKsgcatknumHm - opl{anum, opa-
™ camapagopnuknapam @ (1=1,1) opl®amm 6enrmnannuk.
Arap \Y ahopuTUBANK {*OHYHUTa, AbHU

4

=1l:9, (6.1.0)
=1

ra 6ynuHca, y 3"onga 6y macanaHuHr ontuman e4YnMuHu
AVHaMUK nporpammManall ycynm 6unaH Tonmw MyMKKUH.
WyHaaii 1’Mmb amHaMmk nporpammanatl 6y kyn 6ocl™
nunun, Kyw”agamnu xapaénnap yuyyH ontumasnnaw ycynim
o6ynnoé, yHparn camapanopnnk mesoHu (6.1.1.) xoccara ara.
JvHamuk nporpammanall Macasianapuga camapagopink
Me30HK Tyl neb atanagu. by xapaéHnap 6owl™apunmwn
MYMKWUH 6ynraH >kapaéunap 6ynv6, ynaa totyl™ muloopm
oowl™apuwHn Tyrpu TaHdnawra éornu™ 6ynaaw.
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6.1.1-Taopudy 1- x"amamparu oTyl™ onmw x1(1=1,1) y3ra-
pysuura 6ormm® 6ynun6, 6y ysrapyBunmHu 60cl™Mygarn 6oLi-
17apyB neb 3'am atanagm.

6.1.2-Tabpud. XXapaéHHun ymymaH 6Gowl™apuw geraHga
6ocl™yparn 6owl™apyBnap KeTma- KeTnurura aitunagm.

X= (X, xM.. x°

6.3.1. - Tabpug . OnTuman 6owkapull x*- 610y X Gowl™-

apyBHUHT WyHAan b miiMatuku , 6y 1°imarga \W*(X) mak-
cuman (arap Ty Hu kamanTupuw no3mnm Gynca MUHUManN)
oynaamn.

\Y*=\¥(x*)= Tax{\"|x)}; XxE X ( 6/2)

Oy epfay - eummiap cozacu.

Ontuman 6owl™apuwl x* ontuman 6oa”nugarn 6owl a-
pysnap ketMa- Ketnurn épgammga aHul”*aHagw.

X*=(X,*x/,....x*J

AuHamuk nporpammanatw ycynm acocmga. BynmHmaHuHr
ONTUMaIINK ME30HM Typaau. by me3oH Moz umsatu aca 10/Nim-
parnya: 6owl”apyBHu 3%ap 6mp 1Mapamaa WwWyHaan TaHnau
Kepak. KOTyl™nap xopuii 6onmupa 3"am, 1™onraH 60clmu-
nappgarv 6apya oTyb\1ap WMruHgucy 3"am ontuman 6yncuH.
By v“ongaHn n3o3nainnuk. mHammk nporpammanail maca-
nacuHu eunwga Gowl”™apys 3'ap 6up 1"agamaa TaHnaHuna-
an, 6y 6owl™apys ontumMan oty a 0nmMb Kenuiin 3apyp.
Arap 6apuya 600”™nunap 6up -=6upura 6ornm™ 6ynmaca, y
3’onga 6y 6ocml™Maa makcuman Tyl oMb Kenyeum 6owlNa-
pyB onTuman 6ynaau. bupo¥* 3"ap gonm 3"am 60U MYnNapHNHT
o6up-6upura 60rnnM amMmacnnrMHu TabMmHnab Gynmangun.
MacanaH, 3CK/ TEXHUKaHW AHIUCK 6unaH anMaw TmpuaraHga
MabayM mMabnarnap capd 1™nvHagn. 1 - ANAN SHTU TEXHU-
KaHW uwnaTuw katTa doiiga 6epMacinrn MymKuH, 6upoit
KelinHIn innnap y Katta donga kentmpaan. AKCuH4Ya pas™
6ap 6y Xopwui hinnga Axwmy doliga ONuLLIHU Ky3nab, 3cKu
TEXHUKA UlnaTaBepca, Xopuin hungay doriga kentupuo,
Kenrycu nnnapaa aca 3apap Kentmpuwmn mymkuH. K01 opu-
Aarn Mucon Kyn 6ocl™munu xapaéHnapga 6oamunap-122Hu
oup-6upura 6ormnl$ GynuwnHn, gemak, 3ap up 1"agamaa-
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rm 6owl™apyBun TaHnawzga yHUHr Kenrycu 6ocl™munapra
TabCUPUHK 3am 3™Mcobra onuw 3apyp.

W KKnHYM TOMOHAaH 1"aparaHaa xopuin 6ocl myaa 6ol
apyBHW TaHNawpaa yHaaH onavHrn 60cl™MyHn 1"aHaai sikyH-
NaHraHNnrmHm 3"am 3™vcobra onvw 3apyp. MacanaH, 1-inn-
[Ja KopxoHara capg 1”mnnHysum mabnarnapHu aHul/awpaa,
(1-1) - imnpga 1"aHya horiga onvHraHAuruHy Ba (1-1) nunga
1"aH4a mabnar captnaHraHMrMHnM 6unuw 3apyp. WyHaain
16 xxopuid 6oclmugarn 6owwl”apyBHY TaHnawaa 1) yH-
OaH onavHrn 1%gpampaa pyin 6epuin MyMKuH 6ynrad 6apya
3™onnapHu 2) xopuin 6oclmyparn 6owl”apyB KapaéHUHU
KennHrn 6ocl™Munapra TabCMpuHM 3™Mcobra onuw 3apyp.

dvHamyk nporpammasiaw macanacmga bupvHumnaH, 3'ap
6up 1"agamHu 6ocuiga asBanru 1agamaa pyn 6epuiim Mym-
KWH 6ynraH 6apya BapuvaHTnapHu 3™m1cobra oMb 6opuil Ba
3"ap 6P BapmaHT yuyH WapTav oNTUManaw TMPULWLHN 01né
6opuw Kepak. HOv™opugary 2 - wapT 6axapuinLHN Tab-
MUHMAW Y4YyH 3ca AMHaMWUK nporpaMmasiaw Macananapu-
Ja wapTiv onTuMasniaw Teckapu, AbHU XapaéH oxupru
6ocl™ugaH 1- 6ocl™nura 1"apab onn6 6opunagn. AsBan
T — oxupru 6ocl™u ontumannawTupunaan. byHga xu
oXMpru 60cl™my 6ynraHnnrM y4yH YHUHT KenHrn 60cl mu-
napra TabCUpHMU 3™Wcobra oNnw Kepak amac.

(T-1) 1Magam TyrannaHuwmn Typau BapuaHTnapuHu a-
pa3 1araH 3"onga X T yuyH WwapTnn ontuman 6owl”apys
Tonunaan. Xygum wy kaéwu (T -1) - 1"g0am yuyH 6ol apys-
HW TaHnawpga (T-2) - 1"a0am aKyHNaHUWMHUHT Typnu 3°or-
napvHu 3™mcobra onraH 3onga ( T-1) 1Nagampgarn ontumarl
UMM WyHAaW TaHnaHaguku, y T-1 Ba T-OXUPTU UKKK
1"apamaa ontuman oTyl™ KentupcuHd. by amannap 1o 1-
1Napamraya kentupunagun. 1- 6ocl™Muga yHaaH onguHrn 6o-
ClMNuwap 3al’waa apas MAMWHUHE Keparun iyl yyHkn 1-
6ocl™MygaH aBBan CUCTEMaHUHI 17aHaaii 3"onataa SKaHAuMu
MabayMm 6ynagu. YHUHT yuyyH 60cl™Munu ontuman edyvm
WyHAank TaHnaHagukuy, y 6upvHum Ba 1"onraH 6apya 6ocl™
nunapga ontTuman Tyl KenTUpCuH.
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6.2.0nHamMnK npog)aMmmMasialwl mateMaTuk
MOAE/INHU Ty3ULL

KNyiimaarn 6enrnnaiinapHin KupuTtanauk;

8 — XapaéH 3™onam

8-1— 1Mapam onguaaH xapaéH 3Mofatv Typ/an BapuaHT-
napu Tynnamu.

\¥ -1 — 17gpam 60w nab xapaéH oxmpuraya OfIMHIaH
TYK; 1=1T.

AvHamuK nporpamMmmanawl y4yyH maTeMatuk mogen Ty-
3nw 1™Minpary 6ockMunapgaH néopar;

1. MacanaHu xnagam (6oclmu)napra 6ynuiu.

Arap 1"agam xyaa Knuuk 6ynca, 3*Mcob-kntobnap Kynaii-
n6 ketagn, arap 1"agam xxyga katta 6ynca, 6ocl munm onTu-
mannaw >xapaéHun Mypakkabnawaau.

2. 8 xapaéH 3™onatn 3"ap 6up 1"agampa ngoaanaHyBum
y3rapyBuunapHu Ba 6y ysrapysuunapra 1\yivnaguraH wap-
TNapHW TaHnaLl.

byHaa Tagl$nlsotum 1”M3nlNMupyBumM (hakTopnapHu ysra-
pyBun cudatmaa TaHnawmn Kepak. MacanaH, KopxoHa ao-
NIMATUHKN pexanawTipuwaa MunivK gapomagHu yrapysui
cubaTmaa TaHnaw MyMKUH.

3. bocl™uparn 6owl™apyBnap Tynnamu X. ,1=1  Hu Ba
"ynapra 1"innaguraH wapTnapHu (derapananiuapHu) aHniN-
nalw.

4. IOty

¢,8,x,) (6.2.1)

HM aHulylaw

5. AJ bowl™apys Tabcupuaa 8 3"onar ytaguraH 8’ 3"onar-
HU aHul1™aw.

8 =T(8x" (6.2.2)

ey epaa i -1 1"agavaa 8 3™onatgaH 8’ 3™onatra yTuil yH-
KU MACH.
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™ b.ba

6. 8 MogennalwTMpUIYBYM XKapaBHHUHI oxmpru 1" aoammaanl
WapTan onTUMan KTYTAL alnaTyBun TelNamaiapHi Ty3uLl.

AY"8) = Tax (., (8, (6.2.3)

7. AvHaMUK nporpammanallHUHT acocuii PYHKLMOHaN
TeHrnamacuHu Tysuil. by TeHrnama 8 xapaéHHuHr 1- 1°gna-
MUAaH oxmpru 1"agamurada 3™0NaTUHUHT WapTAM onTumarn
0Tyl K aHnl™aingm Ba 6yHga y (1+1) - 1"agampaH oxmpru
1"agaMrada 3™OflaTHUHT WapTan onTuMan Tyru ops™am

npoaanaHagu.
\Y/8) =1 aX{p .8, X +-\Y.+('/8x")
X.eX
(6.2.4) TeHrnamara aBsasl Mab/iym 6ynraH "¥..”,(8) dyH

Kumsga  3dHura aHrm 8'= (8,X,) xonat 1”*mnagwn. by &
1"gpampa X, 60wl apyBun Tabcupun octuga 8 3™onargaH 8’
3"onartra yTUWHW adrnaragu.

W yHM Tabkmanaw Kepakku, gMHaMUK nporpammasnail
MOZeNu CTPYKTypacu YnmsnlNm nporpammanallHuUHE cTaTuk
mogennapuaaH apliaHagmw.

NalMM1NaTaH 3am umMsILyw nporpaMmanall Mogennapu-
Aa 6ow ysrapysumnap 6y 6up BalTHWHI y3uga Mogennall-
TUPWUYBYM XKapaBHnapHUHT 3™onatm 3™ amgup. uHamunk mMo-
Jennappa aca x1- 6owl”apysum y3rapysunnap anoywga sa
Oy 6owlNapyB Tabcupuga 8 xapaéH 3M0NaTUHUHE y3rapuim
ano3™maa Knputnnaaw..

WyHaai 1”vnmb, AnHamuk mogennap aHya mypakkao
mogennap 6ynn6, 6y mogennapaa 1°ywmnmya haktop — BalT
3"am 3™Mcobra onnHagw.
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6.3. [JMHaM1K NporpamMmaalll MacasiacuHM euuLL
60cvunapn

OnguHru naparpagga 6aéH atunrad 1-7 nyHktnap 6a-
XapunraHgaH CyHr maTtemaTtuk mogen 1°ypunraH aeé
3cobnaHaay Ba yHAaH KeMuHrn 6ocl’ vy — yHu, ?“mcobnalu-

ra ytunagu.

[yHaMVK nporpaMMaUialll MacasiacyHN eumLL
6ocvunapm

1.0xupru 1"apgam yuyH 6apya MyMKuH 6ynraH 8 T 3"onar-
nap tynnamumHu aHulylauw

2. (6.3.2) hopmyna Gyinmya oxmpru T-1"agampgaru 3ap
oup 3Nonar yuyH WwapTaM onTumasnnaw ytkasunaau
Ba X(8) - (8"8™) wapTtnu 6owwl apyB aH119laHaan.

3. 1-15apampa 8. MYMKWH 6ynraH 3“onartnap Tynjamu
aHnlnaHagn = 2,3,....,1-1

4. 1-1%pamvaa (1= 2,3,...4N0-1) 3"ap 6up 8~ 8. 3"onat yuyH
(6.2.4) hopmyna 6yinya WapTAn ontTumannawl yTkasunaan
Ba X.(8), 8" 8,, = 2,3,....,T-1 waptam ontuman 6Gowl apys
aHnl™aHaan.

5. Ontuman totyl™ "A1(M1) cucTeMaHUHT GownaHrny
3"onat aHnl”aHaau Ba X,(8,) ontuman 6Gowb"apyB (6.2.4)
thopmynapa 1=1 peb tapas “wvmb tonunagmn. by macana-
HUHT onTuman eunmn \¥ = "\ (X,) bynagum.

6. BowlNapyBHUHT WapTCcU3 onTuMan 6olil™apyBuHu Tek-
WupuLl. BYHUHT yuyH 1-1"agamaa TonuaraH ontuman 6olu-
17apyB X, = X,(8,) HK (6.2.2) thopmynara 1°yamm3 Ba cucrte-
MaHWHI KelinHrn 3"onam 82=r2(8,,X,)Hn Tonnunagu . Ysrap-
TUpunrad 3"onar yuyyHX2=X2( 8% ontuman tonunagu, y
(6.2.2.) hopmynara i“yiunagm Ba 3°30.
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6.4. Nwna6 uil”apy BocuTasiapuHun
/IMALITUPULLIHUHT  ONTUMaJT CTPaTErNACUHN
TaHnaw - gUHaMMK MnporpamMmmManawTpuLL

Macasiacu cmartmnga

YMymMuin 3"onga macana bMyingarnya 1\yinvmnagw;

m 1N gasommaa uiinaé uilapuil BocutanapuaaH qoii-
JanaHuLLHUHT ONTUMas cTpateruscu aHulaHagu, 6yHaa t
«BlW» aarn BocuTagaH 3api nunad onuHrad doiga makcu-
Man GynuiLM Kepak.

1INyimparnnap mabnym: 4(t) -t éwpary nwnad uil apuw
BOCMTACUHUHI GMp Ann gasommnaa mwinab uil™apraH mas’cy-
noTaaH TywraH ¢oiiga 1(t) - BocutaHuHr éwwura 6ornm®
xapaxarnap

c(t)— t éwpaarn BocuTaHWUHT onaul” 6az™ocn P — sHMM
nwnabé uilapuil BOCUTACMHUHT Hapxu. by epaa nwinab ym-
17apyil BOCUTACUHUHT «ElWKn» AeinnraHga yHU aKcnayara-
umsl™Mnmw Munnapga udoganadrad gaspu TyWYHUNAAN.

MaTtemaTuk MmogenHun 1™ypuw yuyH 19Mnaarn 6ocs” munap
H6axapuinm Kepak:

1. K"apamnap COHWHWU aHmlMnaw. E~agamnap coHu uiinab
unlbapuil BOCUTACK NWINATWUAFAH innnap coHUra TeHr 1’\mo
oNMHaaw.

2. Cnctema 3™onarnapuyHn aHnlMnaw. Cuctema 3™oniamu
19¢mnmva «Ewmn» t 6unaH xapakrepnaHaam t = gm.

3. bowl1™apyBHK annitiam i - 1"gaam 6owmaa 2 ta 6o
apyBfaH 6upun (BocuTanapHu sHrunaw €ku stHrunamacauk)
TaHNaHagun. by 2- BapuaHTHUHT g bupura 1 Ta COH MOC
Pyiimagw.

0, arap BocuTa anmawiTupuamaca(aHriniaHMmaca)
,(6.4.1))
1, arap BocuTa sHrMAaHca

4.i- 1"agamaa 1 TULW QPYHKUUSCUHM aHul™Mnal /-i Ann oxu-

pBAa BOCUTaHWU MWNatuilgaH ofMHIaH oliaann ndhoaanaii-

an:
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4(t)-1(t), arap i mn 6owmnga BocMTa SHrwaHmaca
¢.0 - (6.4.2)
c(t) -p+u(0)-1(0), arap BOCUTa AHTMUIAHCA
WyHaai 1"mmb, nwnab unkapuw BocUMTacu ULWINATUN-
raHgaH CyHr coTuiiMaca, yHu uwnaTuiiad onMHraH goinga
yHAa nwnab uns™mnraH mas”™cynot 6asz™ocugaH akcnayara-
uusAra KeTraH xapaxarnap avimpmacura TeHr. Arap vwnab
ynlfapul BocuTanapu AHrnnadca, y 3"onga ynapHu uiina-
TUILIAAH ONMHIaH oiida 3CK1 BOCUTAHUHT 1Nonml” 6as”ocu-
AaH fHIM BocuTa 6a3™ocv avpunagn, yHra mMas’™cynot 6as"o-
CMAaH SHMM BOcuTara KeTraH siHrM xapaxartnap aivpmacu
1™Mywmnnagp.
5. Monart y3rapuiin QyHKUUACUHN aHnl{naw:
t+1 , arap Xj=0
f/t) = < larapx.=i (64.3

6. DPYHKUMOHAN TEHINAMaHU i=m y4yH Ty3uLl:

W (t) = mad "~MAnna (6.4.3)
X~(0,1) -p +r(0)~/(0)

7. Acocuin (hyHKLMOHaN TeHraMaHun Ty3uLl:

W.(t)=maxiK0-~(0 + " +i(™+ 1)) (6.4.5)

X,e(0,h) \c(t)- p(t) +r(0)- m + 0]

6y epga W .(t) -i 1agam (i- inngan) skennyatauuns 1smnmu-
HUHT oxupuraya 6ynraH sal{tga vwnab umbapuil BoCUTa-
CYHW UWNatuWaaH oNnHraH gonga.

W jrj(t+1) - 1+1 éwparn BocutagaH (i+1) WMngaH To aKce-
nayataunsa 1w gaspu oxvpurava 6ynrad sal™tga yHu
nwnatuwaad ofivHraH onaa.
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WyHaai ™Mb , maTematuk mogen 1ypunaun.
6.4.1-

M =12, p=10 c(t)=0 , r(t) - I(t) = d ()
¢ (1) 1"vimatnapn 6.4.1- xaasanga 6epuniraH
6.4.1. - >kagsan
0 1 01 12

%O 10 9 8 1 0

6epvnrad muconga yHKUMOHaN TeHrnama 1\mgarn Kypum-
HUWTra ara:

max ( P(t)
0,H+d(0)

»', 0=

max

MacanaHun euvl yuyyH 6.4.2- Xansan tyngupunagn. by-
Xaggan 1"impgarnya Tyngupunagu:

1. Wapthm ontumannaw 12-1"agamgaH 6ol naHagu.
1=12 y4yyH cuctemaHuHr t=0.1,2,..12 3" onatnapv TeHrnama
1Nyimparnya:

max (0 + (N + 1)
WI2O=x g (01 -p+ o)
1) t=0

max 10

0= = 10;xi2(0) =0
Wi20)=(51) 19+197 XA

6.4.2 - »xaggan
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=7. =9;x,2() =0
A PR T R
......... Ba X.3.
10) t=9
w i9)—]nax ! = 1;Xi2(9) = 0
01 s1041207 PO =
11) t=10
w ,(10)="’8';‘ 10+10° 0:x,2(10) =0 x,2(10) = |
B)t= 12"
max o
Wn(12)= 01 1-10 + 10A'~AMWWA= A An(12) = |

WyHpan ’™mm6e 12- 1$apamaa 0-9 éwgarm nwnab yw/a-
puLl BOCUTaNapuHU anMalTmpuLl Kepak amac. 10-12 éuyuia-
rM BOCUTANapHW anmawTUpULW EKN yNapHU ULWNATULLHA
[aBOM 3TTUPULW MYMKWH, yyHkM t=10,;12 ga 2 ta ontu-
Man eunm 1 ékn O oNMHraH Hatmxanap XagBasHUHT 1=12
MOC 2 Ta YCTYHW Tyguupunagu.

2.11- 1%apamaarv WwapTam ontumannawTupuw. ®yHKum-

OHan TeHrnamanap lp/NVvparn KypuHuuira ara:
W, (t)=«iaxf9 (/) + B=2(/ + 1)

i= 1l 10 |_p +d(0)+ (1)

1) t=0
max  ¢0) +<«x2(1) _maxJIO+9

- 7+(0) + 121" 10 1-10+10+9

19;7,(0)=0
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Tr T wB—i-

2) t= (1)

max d(2) +>K2(2) maxjo +8 o ]
-p +@(0) i-r2()" 10 1-10+10+9~ XD =0

6) t=5

_max ()(5)+>"2(6)  _max 5+4 — 9 () = 0t (E) =
W..(3)= 14 +>+p(0) +%()m 10 -10+10+9"9”e”(5)'O”t”(S)_I

7)) t=6
max rae) + fR2(7) maxfs + 4
{-13+9(0)+fF2(1)" 10 1- 10+10+9"/~* A« A

13) t=12
maXx & (12) max 0
W, (12)=,0 +p (O +A2(D" 10 - 10+10+ 9

WyHnpan ’mm6 11- 1"apamaa 0-4 éwagarn BocuTanapHu
a/iIMalITUpULL Kepak amac, 5 e garniaprMHm nwnatmw 3haw,
anMalTMpuW 3%amM MyMKWH, 6 liAaH KaTTanapuHu aimMat-
TMpuw Kepak. OnnHraH Hatmxanap xagsanHuHr 1=11 ra
MOC 2 Ta YCTYHUTra ésnnagu.

| =10
1) t=0

max rd(0) + ~r,(1) maxflO + 17
2)  t=|

max o(1) + U",(2) _max 9+15

W:o()=,0 _p+a@+ K, ()" 10 -10+10+17 2o X0W=0

3 t=2
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r] B M i
max ®(2)+>"",,(3) _max|8+13
=21;:x,0(2)=0;
W,0(2)= 10 .7+ %(0) +)A|,0)~ 10 [-10 + 10+ 17 @)
4) t=3
max [ (3) + fF,, (4) max 7+11 - 18:%.0(3) = O;
lo- 10 [-/7+9(0)+fF, () 10 -10+10+17
5 t=4
max th(4) + W1, (5) max 6+9 17 A |
= =17;x,0(4) = I;
W 4= v Lp+ar(0) +Kil)e 10 -10+10+ 17 )
13) t=12
max $(12) _max 0 —17x0(12) = I

W.(12=i0"'-p+p(0)+>K2AD*“ 10 mw10+10+17
10- 1"apampa 0-3 Ewpary BocuMTanapHU anmMall TUpuL
Kepak aMac. 4 éwaaH KattanapuHu anMalTUpuLL Kepak,
YYHKW SIHIW BOCUTanap Kartrta gapomag kentupagun. OnnH-
raH Hatwkanap 1=10 ra moc KenraH 2 Ta yCTyHra ésunagm.
Xyaun wy kabu 9 Ta 1nap yyyH Yam yCcTyHnap Tynanagw.
Waptan ontumannawTnpuw xapaéum 6.4.2 -Kagsan-
HW TynAnpuLL 6unad Tyraingu.
WapTtcns ontumannawtpuw 1- 1’ aaamaaH 6olinaHagu.
AnTtannuk 1- 1"apgam ( w=1) ga éwwn Ora TeHr bynraH
SHI BOCUTa MaBXyn, OY/CuH.
t=tj=0 yuyH ontuman o1yl W j(0) = 82.Bby 1™miimar fHru
BOCUTaHM 12 iinn AasBomunga Uwnatuwgad ofiMHraH Makcu-

man oigara TeHr.

W* = W ,(0) = 82

W ,(0)= 82 totyl™M™a X[4,0)=0 wapTtcm3 6owl™apyB moc
Kenagw.

1=2 yuyH (6.4.3) hopmynagaH t2=t2+|=I'
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WapTtens ontuman 6owl”apuw X2(1)=0 aup.
1=3 1=1"+1=2
LW apTens ontuman 6owlapuw X3(2) =0 Ba

1=4 M= fg+] = 3 x,(3) =0
1=5 1=1+1 =4 x,(4) =1
1=6 =1 x,(1)=0
1=7 1=17+1=2 x,(2)=0
1=8 x,(3) =0
1=9 A x G 1=4 x[4)=1
1=10 ~0=1 x,0(1)=0
1=11 AR=*P+1=2 X, (2)=0
1=12 *n=* +1=3 x,2(3)=0

by macanagarn eunm uwnaé unlbapHil BOCcUTanapuHu
ynap 4 «énl»ra etraHiapuga aamanrrmpuw 3apypavruHu
Kypcatagu.

6.5.  VIHBecTMLUMANApHM onTuMan Talcumnall
ANHaMMK MporpaMMasiallHUHE Macasiacu cudatmga

NHBecTop A waptnn 6upnukgarn mabnarin T Ta Kop-
XOHanap ypracupga tal{cMmnawira axparau, X- Mub"opga-
M nHBecTMuMaHM nwnatnw 01”mbatmaa 1- kopxoHa " j(X)
(= 1Lw) waptnn bupnukga goiga onagn. VHBeCTULNSAHM
WyHAan onTuman Tal{cumnall Kepakku, y MakcuMman Aapo-
Maj, KeNITUPCUH.

HOTy1N ¥ cupatnga 6y 3Monga W Ta KopxoHanap Kentu-
pagurad gapomag, TyWwyHUnagu.

MaTtemMaTunk mMogenHun 17ypul
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1.knagam COHMHM aHulylaw 1- 1agamparn 6onu”apyB cu-
thatmaa 1 kopxoHara 6epunaguraH UHBeCTULMA MulNoopu
0/IMHaaM.

1- 1"amamparu Ty QyHKUMS:

(6.5.1)

1 - KOPXOH@HWHI X. MHBECTULMAHN MLWINaTULLAaH OL-aH

thoigacnHn ndoganaiiam
T

»'=£E£<pn

Jemak, oy AMHaMuK nporpammanall ycynin éunaH eum-
NN MYMKWH.

54Hrn 3%onatra ytuw ¢yHKUMACUHM aHul{naiu;

£0840) = 8 -X

WyHgan 1™vinmb, 1-1"apamaa cuctema 8 3"onatga agu, X
60l1NapyB TaHMaHraHuM yyyH 1+1 - v"agampa cuctema 8-X
3"onatga 6ynaan. bowl™ayva 1’™mnmb anTraHga , arap 8 wap-
TAn éupnukgarn mabnar 6ynm6é 1-kopxoHara x WwapTnn 6up-
NMKOArn UHBeCTUUMS axpartwuica ,y 3"onga nisectnuns 8-{
WwapTnm 6upnuk 1’ onaan.

6.1=T yuyH (hyHKUMOHAN TeHrNamaHu Ty3uLl:

\Y*(8)= h”"8) (6.5.3)

X"8)=8 (6.5.4)

Oxupru 1"agamaa, AbHN OXKIpru KopxoHara MHBECTULU-
ABbHKU 1MaHua 1MonraH 1'vicm axpaTtuiagn, abHU 1°aH4a nHBec-
TMuMA 1"onraH 6ynca, WyHYa MHBECTULMSA OXUPTY KOPXOHa-
ra 6epunagu. Waptau ontuman otyl$ oxmpru KopxoHa ga-
poMajura TeHr.
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7.  Acocuin PyHKUMOHaN TeHrnamaHu Ty3ui (6.2.4) dop-
mynara (6.5.1),(6.5.2) ngoaganapHun 1yumo

W /S)= max { 9/x)+W ,,,(S-x)} (6.5.5)

X< S

(PYHKUMOHAN TeHrnamaHm 3°ocHn b Mnamma.by TeHrnama-
ra uoh® 6epamuns. AiiTainuk, i- magaM onguaaH MHBECTU-
Topga S wapTtam 6upnuk maénar Mongn. Y 3’ongay x wap-
TAn Gupnvkgarn UHBECTULIMSHM | - KOpxoHara 6epuvw , 6y
aca y3 HaBbatuga KopxoHara .(xX) fapomaz KenTupuLLn-
HK, 150MraH S=X - WapTan Gupaukgarn MHBeCTULMS aca i+1
JaH m raya KopxoHanapra tal”“cumnaHagw.

byHpai Talfcumnawgad ofnvHaguraH waptau tyln
W 7j(S-x) ra TeHr.

X waptan 6owl”apys ontuman bynaan sa byHaa

(P.(X)+W .Nj(S-X) hinrmHam makcuman oynagw.

6.5.1 - mucon
9j(x)isHftMaTnapH (i=1,3) 6.5.1 - xxagBanga 6epurax.
6.5.1 - >kaggan
X ®.(x) b, (x) ®3(x)
MUHI XNcob MUHT WapT MUHT LWIapT MUWHT WapT
wapTt 6upnvk 6Mpnuk 6MpAnK 6rpnuk
1 15 2 17
2 2 2,1 2,4
3 2,5 2,3 2,7
4 3 35 32
.5 3’6 4 M .......

XPXN yuyH o /x,)> ¢.(X2) i= 1,5
LW apTav onTMMm3aLmaHN amanra owunpamms.
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6.5.2- >kagsan

1=3 1=2 1=1
X /5) 8 X(5) X,(5) ()
—r— T
2.4 37
2.7 4.4
3.2 4.7
JA. XK. 64

XaagsanHuHr 1yctyHga 8=15 cuctemaHunHr 6apua
3™onatnapw, 10l™opu catpga 1"agavnap Homepu 1= 1,3 é3un-
raH. “ap 6up 15igamaa waptam ontuman 6owl”™apys X.(8)
Ba WapTnm ontuman oTtyltap V*.(8) aHraaHagw.

1. Oxmprn 1=3 1"a0am yUyH WapTan ontTumaniaw TMpuLL -
H1 6axxapvw . Oxupru 15agamparv PyHKLMOHaN TeHrama-
nap:

\Y3(8)= 3(8), X3(8)=3

L yHWUHT yuyH 6.5.2 - xagBangarn 2 Ta yCTyH aBTOMa-
TUK paBulLa Tynavpunagu.

2. 1=2 yuyH wapTnv ontuMannall (hyHKLMOHaN TeHrnaMa

\WY2(8) = wax{th2Ax)+Ws3(S-X)}

X N

Waptnn ontumannawHn yTkasui yyyH 1°atop épaam-
un (6.5.3-6.5.8)- xapnBannap Tygupdunan.

1)8=1
6.5.3- >xagBan
X 1-x W,(I-X) o, (X)+\Y3(1-X)
0 1 q%(x) 17 1.7
1 0 2 0 2
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max{1,7,2}=2

x<1

W ,()=2;

X2(1)=1

2) S=2
X 22X o) W.(@2X)
0 2 0 12,4
1 1 2 1,7
2 0 21 0

max{2,4;3,7;2,1}=3,7

X<2

W,(2)=3.7;

X2(2)=1

3)S = 3
X 3-x ®JIxX) W, (3-x)
0 3 0 2.7
1 9 2 2.4
2 1 2.1 17
3 0 23 0

max{2,7; 4,4; 3,8; 2,3}=4,4
x<3

W2(3)=4.4
X2A3)=1
4) S=4
X 4-x @,(x) \¥3(4-x)
0 4 0 32
1 3 2 2,7
2 2 21 2.4
3 1 23 L7
4 0 35 0
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6.5.4- >xagBan

h,(x)+N1Y,(2-X)
2,4
3,7

21

6.5.5 - »kagsan

(D/IXVWJ3-x"
2.7
4.4
38
2.3

6.5.6 - >xagBan

o, (x)+W,(4-x)
3,2
4,7
45
4
35



Tax{32; 4,7, 4,54, 3,5}=47

xX<4
WA4) = 4.7
XA 4)=1
5)8 = 5
6.5.7 - >xagsan
5-X d.(x)  \YA5-x) IYHY3(EX)
35 35
3,2 52
21 2,7 4.8
2.3 2,4 47
35 17 52

Tax{3,5; 52; 4,8; 52; 4}=5,2

x<5

8=5\¥ /5) = 5.2
u 5=\
X,(5 =4

8=5 ¥~ (5) = 5.2 yuyH 2 Ta wapTan ontuman 6olwulsapys
X2(5) = 1Ba 5) = 4 moc kenagun.

3. 1=1 yuyH waptin ontumaniaL

1- 1™agampaH aBBanry cCMCTEMaHUHI 3°0natu Mab/iyMm
8=B =5 waptan ontumannawHun galfat wy L{uiimar yyyH
yTKasuw 3apyp.

8=5
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6.5.8- »xagBan

X 5-x ®.(x) \YAG5-Xx)  d,(X)+\Y,(5-x)
0 5 0 52 5,2
1 4 15 47 5,2
2 3 2 44 6,4
3 2 25 3,7 6,2
4 1 3 2 5
0 3% 36

Tax{52; 6,2; 6,4; 6,2;5,3,6}= 6,4
x<5
pemak WJ(5) = 6,4 , XJ(5) =2
5 MUHT WapTan 6upnnkgarn mabnardm 5 1a KopxoHara
onTuman ¢oiga 6.4 MUHT WapTIM GUPANKKA TEHT.
=6,4

Waptam onTumannawTMpuWHN 01nbG 6opamuns. Y HUHT
HaTvxanapuw xagsanga 6enrunaHraH.

=1, 8 =5, \¥,(5) =6,4 X =X,(5)=2

1=2 1{apam yuyH (6.5.2) dopmynagaH

8"=8"-XJ=5-2=3 HK 3"ocun 1*mnamms.

\Y73)=4,4, x"=x/(3)-1

1=3 yuyH 83=82-X2=3-1 =2

\¥3(2) = 2,4, X3=X3(2) =2

* = (2,1,2)

WyHpan 1"m6 6400 wapTtnu 6upnnkgarn Makcuman
holigaHn onuLl y4yH GMPUHYKM Ba y4MHUM KOpXOHanapra 200
WapTamM 6upnnk Ba 2- kopxoHara 1000 wapTam 6UpanK nH-
BECTULMA aXpaTull 3apyp.
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LWyHn Tabknanaw Kepakku, ONIMHIaH Hatuxa onTuman
eymMmra AlMHpawMWnanp. YHU gHaga axwunnalw MyMKUH.
ByHuHT yuyH (60C154) napHu aHafa KuYnkKnawTupuw 3a-
pyp. (MacanaH HO1™opuagar muconga KopxoHara 6epuna-
AvraH vHeectuumanapHy 500 wapTnm 6upnankka Kappanm
1™Mmb 6ynuil MyMKNH).

Xynoca 1™mb WyHW aiTuIL Kepakku, AMHAMWUK Npo-
rpammanawHUHI MaTemaTtuk mogenu 1°ypunraHgaH CyHr,
AbHU 1-7 NyHKTNap 6axapunaraHgaH CyHr, 3™Mcob-kutobnap
YUYYH nporpamma Ty3ull MYMKWH.

KomnbroTepaa 3 Mco6-KnTobnapHM amanra owmnpuil Katt
Ta ynyamav macanasiapHu ednil UMKOHUHK, ONTUMasT e4nM-
ra etapavya A4{uH e4nuMHM TONUW MMKOHUHKU 6epaau.
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s N coihBh

TH2AH  TCH0+ 70+5(H  70+5~ 120+30+120¢>+ 7(HI(n

3(H120- 50+120+ 120+30+ 50+30+ 20+50+ AT 50+120+ A 1 A TRANQ+ 70420+ 70+20+  70+20+ YN
JK.370 12C370 M C3. 12.320 el 12,178 A 5O0+120+
120=370

Puc. 5.3.2

MeToa BeTBeii 1 rpaHunL,. PelleHne 3aaaum KOMMUBOSKEPa

oK
T mil=12 =11 1=10  1=9 18 1=7 1=6 1=5 1=4 13 1= 1=
xn Xo ~.0 X, X, "3 X, XX X X3 "3 Xp X W
0 .0 0 0 19 0 27 0 34 0 40 0 45 0O 51\ 0 58 0 64 0 70 O 7% 0 82
1 0 9 0 17 0 24 0 30 0 3 0 41 0 48 0 54 00 60 0 65 O 72m0 78
2 0 8 0 15 0 21 0 26 0 32 0 39 0 45 0 5. 0 5 0 63 0 69 0 74
3 0 n 0 13 0 18 0 24 0 31 0 37 0 43 01 48 0 5 0 61 0 67 0 73
4 0 6 0 1 1 17 1 24 01 30 0 36 01 41 1 48 0/1 54 0 60 O 66 1 72
5 0 5 01 9 1 17 1 24 1 30 01 35 1 4 1 48 1 54 1 60 01 6 1 72
6 0 4 1 9 1 17 1 24 1 30 1 35 1 41 1 48 1 54 1 60 1 65 1 72
7 0 3 1 9 1 17, 1 24 1 30 1 3 1 4 1 48 1 54 1 60 1 65 1 72
8 0 2 1 9 1 17 1 24 1 30 1 35 1 4 1 48 1 54 1 60 1 65 1 72
9 0 1 1 9 1 17 1 24 1 30 1 35 1 4 1 48 1 54 1 60 1 65 1 72
100 01 O 1 9 1 17 1 24 1 30 1 35 1 4 1 48 1 54 1 60 1 65 1 72
0L 0 1 9 1 17 1 24 1 30 1 35 1 4 1 48 1 54 1 60 1 65 1 72
12 01 0 1 9 1 17 1 24 1 30 1 35 1 4 1 48 1 54 1 60 1 65 1 72
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