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MYKATIAMA

AHua HUINAP ONAWH WIMHMHA TagKHUKOT nabopaTopusiMu3 OJAMIa
Bazuda Kyiaunap: uryHaani Tepum anmapatu (TA) sapaTuncurky, Tokn ¥
NaxTaHu KYM TEPCHH. epra KaM TYKCHH, 9HT MYXHMH, NaXTa TolacH Ba
GMrHUTHra 3apap eTkasMacuH. Kyiunran Basudaun Gaxapuira kupuni-
AMK. AMMO Te3 opaja Mabiym Oynauku, Gusra OUTTarMHa Basnda smac,
Ganki ¥3apo TalIKK Ba MUKH Kapama-KapluiiaKiapra ara 6ynrau yuna6
anoxuga HIMHIT-TEXHHUKA MacananapujiaH HOopaT mypakka® kommnekc
MYaMMOHH XaJl 3THII TOMUIMPUIIraH 3KaH.

MacanaH, Fy3a Tynjapuaard Myilirad DaXTaHd TYIaiuruya Teput
onuim yuyH TA MIOYH KaMepacHIa maxTa Kycaknapura MuuioB Oepuiu
HMHTECHCHBIUIMHY KECKWH OmMpHUI Tanab stunamn. By tanaGuu kyiin-
[ary ycyjulap OwiaH KOHAMPHUITE YPWHAIWIAP: anNapaTHUHT YKu
6yiinab keTMa-KeT KoMnamraHn WnMHACTIA GapaGannap »xydTnapu
cCoOHMHH 2 Ta jgaH 3, 4 Ba 5 Taraya oummMpui; Ourra GapabaHmari
mnuHaennap connnu 12 pan 10 Tara, xarroky, 8 Taraya xamaitupum,
6yuna GapaGan 4uzHKIA TeanuruHUHr [ITM mnuu Tesnurura mmc6a-
TuHu 1,6-1.8 raua owmmpuur; 6utra XKyJQTiMKAa uuinorun GapaGannap
mINMHAS/Iapy cuptiapu opacuaarn Macodann — TA wm THpkuimm
KeHrmuruau 34-30 MM nad 28-24 MM rava KamMaiTHpHIIL,

TTTIM TEXHOJOTHK W >KapaéHHHHHT KHHO TacBUPJAPH AAN0JaT
GepAIrTHKH, Fy3a LWOXJITapuHY Ty nKyTapruunap 6unan tenara KyTapHi-
fa, TyIUlapHH anmnapart MIOYM KaMepacura STHING Kupuumvza Ba sxyQrt
uinnosuy GapabaHniap opacHAard THUPKHUIIAH CHIKWHUG YMKHIIMAE,
MaxTa najulalapMHY YaHOKIaH CYFyPHO ONMINJA Ba UIMHHIEIIAp CHp-
THra Ypanuimaa, WIHHAE TecKapura ailiannd, yHHHT cUpTHary nai-
nagap axparikud 0apaGaHHHMHI 4YyTKajlapu OWiaH ¥3apo TakcHpaui-
rasja rnaxra epra TYKHJIaIH.

IlaxTa Kkycaxnapy Ba nmauianapura TA wuram Ba awpatum 3oHa-
napuaa HMHTECHCHE HULIOB Gepum (lIJl'!HH.IleJ'l THINNMAPHHUHT YU3NKIN
Teznuru 1.5 Mm/cexk naH KaTTa; Ul THPKUIUH KeHrmuruau 28-24 mm raua
TopaliTupuG. kKycarkiapra UIUIOB OepHUIll COHHHH 4 Ba 5 Taraya owMpHa;
akparkyy  GapabGadu JyTKanapd COHH, [AWaMEeTPH Ba ailta”um
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YACTOTACHHH KATTANALITHPULI) HATHXKACHAA XaMJa TepWIrad Xom
amény THEeBMATHK cHcTeMa épAamMuia MaulMHa OyHKepra HyHamTH-
PHINIA MAXTa TOJACH Ba YHHTHTH MEXAHHK IMHKACTIaHAIH.

VTkasran nacTmabkn TanKMKOTIApHMH3 MaumHanap Guiad Gup
TepuMia Jajajard nuuu6 eTHIral XOCHIHHHT TYKCOH (QoH3H Ba yHAaH
OpPTHK KHCMHMHH Tepu® onumn 6Gopacuia amanra OLIMpPUIaAHraH Xap
KaHJail anoXuja TeXHHK €YHMIIap XOM aléHH MQIOoCHaHHIl Hapaia-
CHHH, TONA BA YUTHTHU LIMKACTIAHAIIHHY, YHIATH TEXHOJIOIHK HYKCOH
Ba udoc apanauiManap MHKIOPHHH, NHIIMAraH Kycakiap NaxTacHHH
TEpHIIHII 3XTUMOJUTHIHHH OPTHIINTA OTHG KEJIMIIMHH KYpcaTau.

XaipuaTky, Guspl Oy uyMranIMK Ba Kapama-KapiuHnukiapaaH
«pana arpoOHH», «IlaXTa TEpHIl MAalMHACH» Ba «MaXTa TOJIACH)
TAIKUKOT OOBeKTnapuHu GHp-OupHIaH H30IALMANALIraH XoJiga smac,
Ganku axauT arpodoH — MammHa — Toj1a (ATM) AHHAMHK CHCTEMAaHWHT
OCTCHCTEMANIapH AN Kapall UMKOHUATHHY Gepafiiral CHCTeMaTHK
TaIKHKOT yCyJUIapH KyTkapau. By ycyinapaan do#nananu® 6axcapran
M3MaHUNUIapHMM3 HaTibkacHuaa KykHuiran Tamabnapuunr Gapuacura
6uppaii skao6 GepamuraH Fy3a TyIapura Kym miopa Tascupiu TA
apatungd. Surn TA «TomKeHT KMILIOK XYKamurd MalldHACO3IHIH)
3aBOflM/Ia MUWIA0 YWKApWIAM, XOPHXKHMA [aBlariapra Xam 3KCIOpT
KWIAHIH.

Awmmo, adcyckd, STHTM KHIDTOK XYJKamurd MallHHATapHHA spa-
Tim, MTA arporexHuK, TEXHMK-3KCIUTYaTAlHOH Ba MIUOHYIMIIHK
KYpCcaTKHUYJIapMHH OINMPHIL, arperatiiapfiad camapand doiiganannmra
JOHp MacajajapHH eYHIIaa CHCTEMAaTHK TaAKHKOT YCyJUlapHIaH eTapia
napaxcana QoiifananunMasnTi. Tanabanap GunmaH Aapc HoFJapHaarw,
€ onumiiap OMnaH WIMHH ceMHHAapnap naiT/iiapuaarn MyJioKoTna-
pUMHM3, KaTTa WiMHI X0/luM — H3aHyBYHIap OHiaH TaAKMKOT METOAH-
KACHHM TaHjmam OopacHaard (HKpIAIIMITADMMH3 OYHHMHT acocHii
cabadbu MTA wu3nanuIapHAa CHCTEMATHK TaAKHKOT YCYJUIapHHH
KYJUTAIIHHHT My pakkaOIIHruza smac, 6anku Oy ycyJulapHH KadoH, Kaep-
Jla Ba KaHjai Kynnauml TYFpUCHAATH TABCHAJAPHH HHXOATIA O3MHrHAA
pa &m onumiapaa OyHpail KYHHKMamapHH AeApid HYKIHIHOa sKaH-
JIMTHHH Ky pcaTau.

Maskyp Mosorpadgus coxa daHumard my OYVHUIMKHH Kormauni
HUATHOA S3WTAM. YHIa TEXHHK 00BEKT/IADHH CHCTEMATHK TafKHUK DTHILI
(cucTeManu €HAANIyB, CHCTEMO/IOrHs, CHCTEMOTEXHHMKA, CHCTEMATHK
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TaxJIvI) Ba CUCTEMATH MOJCJUIAIITUPHIIHUHT cod) Hasapnii Macananapu
aTafiH KenaTHpwiMany. YyHkum OyHpait macanmamap maxcyc anaOueér-
napiaa 9yKyp EpHTHITaH.

Momorpadusnan kysnanran 6Gomr mMakcam — Oy &w onMMaapHH
MalmnHaBuil OOBeKTNAapHH CHCTEMald TaAKHK STHLI Ba MOIE/UIall-
THpHIIHUHE Tadeunuii (6yTyH TadcunoTunu ¥3 uuura onras, Gatagenn,
H30XJIM) acocjiapH XaMmMJa METONHKanapH (YCy/uIapH, aMajira OMIMpHIN
fiyiapu) GriaH TAHUIITHPHILIIHD.

MonorpadusHuHr gacTnabkn yura 6o06upa MTA HUHr MaluHHA-
BHii cucTeMa cH(aTHOark acocHii Oenrmnapu Ba XycycHariapH, MTA
CHCTEMATHK TAOKUKOTIADUHHMHI TaBcuUdUIapH, YCYJUIApH, YJIAPHHHD
MOXHMATH XaM/la CHCTEMATHK TAXJIWIHK YTKA3MII GOCKHWIADH, arperar-
JIapHH CHCTEeMaTHK TasBcH(ram Ba MOAC/UIAITHPHIIHUHET yMyMuil
TaMOoWMIUIapH TYpJIH XHJI MalMHANap, komGaifHnap, arperatiap MHco-
nuna ouub Gepunraxd. bynapnan kenu6 uuxu6, MTA HUHT yMyMIIalIraH
MOAEIM Ba GHUp KaTop arperariiapHHUHT Xycychii QyHKUMAIAHMIT MOAE-
napu Kypunras (4-Go6), 6yHpaii mozenap KHpHII BEKTOPJIAPHHWHL
X TUMOJTHF-CTATHCTHK XOCCAlapy aHWK/IaHTaH Ba GaxonaHraH (5-606).
Xap 6up 6006 KHCKa4a Xyjoca 6wraH AKyHJIaHraH.

Mounorpadus cudaTMHH OMMPHINra XU3MAT KWIraH KUMMATid
MacliaxaTjiapy Ba KypcaTtMaliapH y4yH npocdeccopnap P. MaryaHoB Ba
C. IIlamieToRIapra MUHHATIOPYHIMK OCHIIHpaMaH.

Myannnd.



Yoy monozpahuanu mawxinai-
oazu  JKUMYGHUAAPUM, UHCHIUIYM-
dazu doMaAAnNapUM 6a WIMOAzu yCinos-

Aapum xomupacu2a éazuuLiaiman

I 6o6. MAINIMHA-TPAKTOP ATPETATJIAPHHWHIT
CUCTEMAJIMK BEJTMJIAPH

1.1. Cucrema. CHCTeMAHHHT acocHii GeJirmnapn

«CucTeMay IOHOHYA systema (AXJHT, KHCMNIap/iaH TapkuO Tormras,
6GUpHMKMa) CY3uNaH kennG YMKKaH. Y30exucToHn Munmmi DHIMKIone-
MHACHIIA «CHCTEMayHHHI KyHHIara TabpHdnapy kenTaprirad [1]:

1) mu-xapakaT, MeXHaT, TEXHHK 2apacHnap Ba my kaOunapoaru
KHCMJIAPHHHT ¥3apo OOFIHK/INTHAArH TapTHOOT, TH3HM;

2) Hapca, xofHca, TYITyH4a Ba OOIIKaIapHHHT TaBCH(H;

3) MyaiisH Tapspa y3apo GOFNaHraH Ba OMp Kagap SXJIMTIMKHH
TAIIKHIT 3TAJUIaH dJIEeMEHTIIap MaXMYy H.

Bomka 6up Taspud 6¥iinua, cuctema — 6up — 6upu 6unan Tabumit
paBuuia GoFnaHraH npeaMeTiap, Xoaucanap xaMaa Tabuar Ba sKaMHAT
XAKHAaru OUITUMIAPHUHT 00BEKTHB OUPITHIH.

VMymaH cucTema feraHfa, ¥3apo GOFMMKIMKNATH 3JieMEHTIap-
HUHT SDJTAT MaskMyHd TymyHunagu. By Taspubra myHd kjmumua
KHJIMII JIO3UMKH, cucTeMa — Oy Hadakar ¥3apo OorsiaHraH snemeHTIap
MakmyH, Oanku myaiaH TapTuO OunaH ¥3apo sixnuT OGOFnaHrad ane-
MEHT/IAaDHUHT YHra IoKiaruiirad QyHKuusHH OajapHiura HyHamTHpHII-
raH Makca/iH TYIUIaMHIHD.

IOHoH dancadacu Ba daHuga cucTeMa TyuwlyHYacH OuamMmapra
nucbaran Kynanwiran (Eexmn, Ihnaton, Apucrorens Ba Gomkanap).
BUNUMIIAPHUHT CHCTEMANHIMK TAMOMMIUIADMHH Hemuc (dalinacydnapu
Kanr, Wlemnunr, Terene wmna® uukkad. 19-acpumur 2-spmupan
Gomurab, cHcTeMa TyIIYHYacH MMM OUITMMIAPHUHT TY PN coXanapura
kupn0 Oopan. ByH[a 5BOJIOLMOH Hasapua, HUCOMIIHMK Ha3apuscH,



KBaHT ¢)113HKSCHHI|HI‘ ApaTHAHUIN, CTPYKTY pPaJl JIMHITBHCTHKA Ba Oomka-
NAPHUHT BYJKY/Ira KENHIIM KATTa aXaMHATra ara 6ynau.

CucTeMa TyIyHYaCH HMXOSTHA KeHT KyJamiaa KyanaHagu. Ymy-
MaH BOKENHKJAru Xap Kaupmaii obbexrra cucreMa cudaTHpa Kapaid
MYMEKHH.

CucTema yHH Tawkun >TyBuu 3neMeHTIAp OpacHAary GorIaHMI-
napra acocnanran. Bourka anemertnap Ginan Xe 6yamarania Gurra
Gornam{m,qa G?I]Mg]‘a}{ ANEMEHT TaOKHK ATHIAETrad cucTemara Kup-
Mafinn. SneMertnap Yaapo Gopanu TamMoiMIIapUra Kapab Xycy cHaT-
Napu TypiHya 6yran cueremanaphu xocun kunaau. Hly douc cuctema-
NIAPHUHT MOXHATH KYTI JKUXaT[aH ynapHU TAIIKWI 3TYBYH JIEMEHTIAp
Opacuaari GOFTaHWLIIAPHUHT XycycusTinapy Ounan aHuK/IaHAH.

Cuctema, omnuit anemenTnap Tynnamumad Gapkad yiapok, Gup
Karop cHcTemasmit Genrmnap 6unad tasendnanany (1. 1-pacm).

CicTemanmur axnuTang
Tamofinm

CHCTEMAHNHT CTPYKTYPATHK
TAMOFHITH

Cueremasimr
acocHii
Gearunapu

CucreMa Ba MYXHTHHHT
| y3apo GorneKnnk TamoiN

CHCTCMAHIHT
HepapxXHBHILTHK TaMOiH

CHCTeMann Typmisa
inoananemy Tavom

1.1-pacm. Cucremannur axJHTAHNTHHA GeJIrHI0OBYH acocHi
TaMoiiniap

Cucremanuur axamraux tamoiimnu [2]. By Tamoiiun cucrema
XYCYCHATHHH YHHM TalUKHN 3TYBYH 3MIEMEHTNAp XYCYCHATIApH HHFHH-
AHCHIa NPUHUHIHAT TYFPH Ke/IMac/Uri Ba 2JIEMEHTJIap XyCYCHATIApH
HHFHHANCHIAH AXIMT CHCTEMAHHHT XYCYCHATH KelMH0 YHKMAC/IMTHHH
nponanaiinn. MacanaH, MalIMHA-TPAKTOp arperarty (MTA) tpaktop Ba
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Mall¥Ha 3MeMeHTIapHaaH noopar Mypakkab cuctema, 6y s1emeHTIap-
HUHT Xap OupH ¥3 HaBOaTHIa aeTan, KHCM Ba LI OpraH/IapHaH Tk
TONraH Mypakka® MexaHuk cuctemanapmup. MexaHuk cuctemanap je-
Tan €kM KUCMIlap flapaXkacHja TaJKWK 3THITaHa, YIapHHHT aHWKIaH-
rai xycycustnapura Kapa® Oyc-6yTyH MamMHa XyCYCHATIapHHH
6amoparnab 6ynmaiiou.

1.1-mmco. ?mxup MusIu  emex, CULIUK Ccupmau azdapaud,
mosoHu Mycmaxkam dana maxmacu ea baxyeeam ycmyu Oup-6Gupuza
MAayKaMAGHUG Nnyz KOPHYCUHY, ABLHU MEXAHUK CUCHEMAaHU MauiKil
smmazynua xamoa byxodaii kopnycnap bup-bupuza 6a pamaza Hucoaman
pocmuanmMazyHia nay2 Y3uxuwe dcocuil YHKYuAcu — epHu ulyozop-
Rawinu Balcapoimaniou.

1.2-pacm. Ixocucrema demMenTnapn [3]
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Hana arpodonn, Oup TOMOHAaH, GHOMOTHIC (YCHMIIHK XYCYCHAT-
napn) Ba Tonorpaduk (TyNpoK Xycycuariapu) arpodoH aeG aTamyBud
anemeHTaap fiuFHAMCHIaH HOopaT Mypakkab crucTemMa, HKKMHYHIAH, Y
fHana MmypakkaG OynaraH SKOJIOTHK cHCTEMa XONATHHM GenrviaoBYM
37eMeHTIapAaH (OMHILIapaan) Gupw, xonoc(1.2-pacwm).

CHCTeMAaHHHT CTPYKTYpanuk Tamolimnm cucTeMa XONATHHM
YHHHT CTPYKTypacH, AbHH CHCTEMAa XOIAaTHHU allOXMIa UIEMEHTIap
X0IaT/AapH Ba XyCYCHATIAPHIAH KENTHPHO YnKapyBun OormaHuuiap Ba
MyHoca0aT/Iap TH3MMH OpKany TascudJiall MMKOHUATHHY GHIIMPaH.

1.2-mucon. [Taxma mepuw annapamu adcpamiuy Gapabanununz
MApoMuOA QUNGHUMU YHUHZ GAAU 6a ULeCmepHACUHU 602106uu 3Ne-
MEHM—NPUSMANIUK WNOHKA EKU pe3uHa emynka Xamoa ulecmepHi
HUMAAPUHUHE Mycmaxkamauzuza 6onukoup.

CucTeMa Ba MYXUTHHHT ¥32po Gornminuk Tamolinamn. CHcTeMa
Y3HHUHD XyCYCHATNIApMHM TAlUKY MYyXMT OunaH Y3apo TabcHpIaHHLU
AapaéHuaa IMAKJUIAHTUPAAX Ba HAaMOEH STagu Xamja oy sxapaéHia
eTaK4H, Gaon KOMNOHEHT ponuHu YiHaRIH.

1.3-mmcon. [llavon mezwzu (myxum xjpcamwxuwy) 1 m/c Oan
nacm éyinca, naxma danacuza dehoruannt IPUMMACUHY cenuuda eeH-
MUIAMOPAY  NYPKAZUNHUHZ OpPKA WOMONUOAH Eauo cenuwt ycyau
(eenmunamop mebpanma xaparxam Kunadu), 1-3 m/c oparuxoa bynzanoa
wamoanune tynanuuwy 6ytiuva énbowdan nypraul ycyau (GeHmuat-
mopHuN2 MedpanMa Xapakami. myxmamunaou) KpLiaHuaaou. ITamon-
HuHz me3nuzy 4 M/c dan 10Kopu 6YICa, EHMUAANOPAU NYPKA2UY YpHu2a

wmaneat nypxazuy uuitaminadu. Kypunub mypubduxu, mexanui
cucmema — Oopu RYPKAZUY MYXUM (WaMmon) mavcupuda Y3urunz uul
mapmubunu yzeapmupud, seapaénda gaon uumupox smuoxoa.

CHeTeMaBHHI HePADXHBHIIAK TaMolinmn. CHCTEMaHWHI Xap
Gup KOMMOHEHTHHH HUcOATaH NacT MakoMmJark chctema jie6, cHcTe-
MaHWHT Y3UHH 3ca OolIKa MypakkaGpoK cHcTeMaHMHr Oup KucMmH aed
Kapam MyMkHH (1.3-pacm).

CucTeMaHHHT HEPAPXHBHILUIMK TAMOHMIIM MYKKH Ba KMppanapfaH
ubopar gapaxtiap TYIIYHYacHra acociaHraH. J{apaxTHHHT YyKKHIapH
Bd KMpalapH n Japajaiy 1apaXTCMMOH HepapXHK cTpykrypauu (JIMC)
Xocua kunaau (1.3-pacmra KapaHr).



(Mypakkab cicTema) [ SHOCHCTSS }

Hnnms ufkkHcn

1-papana
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1.3-pacm. CHcTeMaHHHT AaPAXTCHMOH HepapXHK CTpYKTYpacH [4].
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HMapaxtaard 6upuHun 9¥kky JUCHuHET wian3 uyKkucn neb ara-
nanu Ba CTPYKTYpaHHMHr 1-fapakacH, ABHM TafKUK STHNASTraH CHCTe-
manu udonanaiimu. JHUCHUHT niauz YYKKHCH €TTHTA IMAPTHU KAHOAT-
NaHTHpaH:

1) uepapxus W3 4yKKUCHIaH GolnaHanm;

2) xap 0Mp u¥Kku Oup €k OHp HedTa aTpHOYTIApra MOC KejlaaH;

3) karTa paKamiM YyKKHnapaa ToGe uyKKWaap jkoinaumrad 6ya-
178

4) i napaxagaru xap Oup uykkm i-1 napakanaru Gurra Ba dakar
OuTTa YyKKH OMNaH TyTamrad. Macanan, 2-napaxana skoinamras gyk-
Ki (ocTcHMcTeMa)napHHHT Xap Owpn dakatrmHa |-mapascanu wnnns
uyKKicH GnnanruHa 6ornanTran;

5) unpu3 uykkuck GurTa €ku Gup HeuTa ToOe uYKKWIap GuiaH
GoFnaHuIIH MyMKHH. 1.3-pacM/a Wiius 9yYKKUCH TYpTTa To6e uyKKivIap
(ocTeucTeManap) OHnaH TyTalIraH;
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6) Xap Onp uykkura wimus uyKKucuaan Gomnananuras GuTTa Uy
OPKATH eTHILIIT MYMEHH,

—T)_ Xap Oup HMepapxvk Japaafa CHCTEMAHUHT MypaKkaGaurhra
Kapal Onp HeuTa uyKKH SKOMNAHILN MYMKIH.

CHCTeMaHUMHT WepapxMK Mojiend Gup Heuta AapaxTiapiaH Tall-
K/ Tonaau, AbHU ¥YpMOoHAaH nbopar Gynanu.

«Wepapxus» (EkM sHANAa TYNHKPOFM — (TAIIKHITHIL Hepapxusan)

ATaMACHHHHT MabHOCHHH KyHHOard mmucon épaaMuia TyMyHTHpHIT
Kynaiipok.

Hapaa Japaxanunr TaBcnu

i+l Mauusanap TyaMu
(KOMGHHAIMANAMIaH arperar)
i Maiuna
=1 V3ennap
i—2 Kuemnap
Jetamnap

Kap Gup napaskara TernuyiM 0ObEKTHH OCTCHCTEeManapAaH Tail-
KiJ TONraH CHCTEMa INaKmnia Xamia FOKOPHPOK JapaxkaiarH oOBeKT
TapkuGura KUpYBYM OCTCHCTEMa Tapshja Kapaul MymkHH. Jlemak, i
napaskana KOWNalraH «MaiHHaY) OupuHunpaH, i — 1 mapakajard
«ysennapy (ocTcHcTeManap)aaH HOOPAT, HKKUHYMIAH, it] mapakamaru
«MamuHanap TynaaMu» (I0KOpH Japakagard CHCTeMa) TapkuOHra
TAWKHAI 9TyBYH, ABHH OCTcHcTeMa cudaruaa xupanau. Xyoau LryHHUHT-
nex, i — | papaskanaH Jkoi OJiraH «y3eniapy 1 Japakajaru «MaiimHay
yuyH OcTcHCTeMa, i — 2 Japaxajard «KUCMIIapy YuyH 3ca CHCTeMa
BasudacHHi Oaxapain.

1.4-mmcon. Mawwunanapea mexwux xusmam kypcanuw (TXK)
cucmeMacu KOMROHEHMAAPUHUKZ (Kyuma yemaxonanap, OUGZHOCHIU-
rxanaue Kypurmanapu, TXK woxobuacu ea bowxarapnunz) xap 6upu
mysurumuea Kypa Mypakkad cucmemadup. Y3 nasbamuda TXK
cucmesacy HUCOaman 10KOpu MaKomMoazu MexHuKx cepeuc cucmemaci-
HUHZ S1eMeHMy Yucobnanaou.

Hepapxiik cHcTeManapra yura MyXum XycycHsT xocaup [5].



1. HMepapxusaHHHT Xap ©OWp mapadkacH Y3HHHHT XyCYCHATIApH,
KOHLETMANApH &KW TpHHUMIUIapUTa 3ragup. Macanad, «MamnHa-
TpaKTOp arperaTM» TYLIYHYacH JAeTaulap [AapaskacHia MabHoOra osra
amac. MTA ¥3uHMHT JapakacHia arpoTeXHHK, TEXHHK-3IKCIUTYyaTallHOH
Ba DProHOMMK KypcaTkuuiap Gunan TaBcudmaHub, MyanaH MabHora sra
Oynaam; «maxra XOCHIAOPJIMIH» KypcaTKuuH (akatruHa eprapHH
urygropaaii cudarnra GOFIHK 5Mac; JBUraTesl MOIall CHCTEMAaCcHHHHT
acocuii KypcaTkiuuu — Mol Gocumu Gaknark MOHHMHI TapKMOH Ba Xycy-
cusiapu GuinaHruHa TascudIaHManaH.

2. HepapxusHuHr Xap OHp pmapakacuia MacTKH Jdapacajaru
oOBeKkTIap XycycHATIapHHH yMyMmnamTupunagu. Jlemax, i gapaskamaru
obbexTHH Tabpudmam i+l napakana scoinamrad obsextaa pyit Gepa-
AWrad XOoAWCANapHH TYIYHTHpHID (TYMIYHHII)ra XHM3MaT KHWIagH.
MacanaH, komOHHaLUMANalrad arperat (i+1)HHMHr arpoTexHHK Kypcar-
KHWIapd YHM TamlKul 3TYBYM MallMHanap (i)HMHr KypcaTKuujapura
OesocuTa OOFMMKAWP; ¥3 HaBOaTHAa MammHa (i) AXINH HOUIAMIA Y9YH
y3emnap (i — 1) Ba kucmnap (i — 2) 6eHyKCOH HIIamy Kepax.

3. Napaskanap opacujgaru GoFnaHWIIIap cuMMeTprk amac. IOkopH
napaxainn 00BeKTIapHH MebEpraa QYHKIMANAHHIIH YUyH MacTKH Aapa-
Jkagard O0BeKTNAapHH XaMMacH AXINH MIUTAINM JapKop, aMMO aKcHHYa
amMac. MacanaH, naxTa TepHIl MallMHAacH (i - Japaxka) arpoTeXHHK
Tanabnapayu GaxkapHIIM yuyH TepWUM alapaTH Ba BEHTHIATOD CO3 Ba
TYFpH pOCT/IaHraH GYHiM Kepak. AMMO TepHUM anmnapaTH, BEHTHIATOP,
YAapHHUHT IOPUTMATIAPMHHNT Xap GUPHM TEXHMK KUXATAAH cO3 O¥nraHmn
Ounan ynap Ttanabnapra OWHOaH HUFMNMO, AXJINT TeXHHMK OOLeKTra
aiinanMaryH4a [1TM BaszudacnHu GaxkaponMaiign.

CucremMans Typanda udoganannm Tamoiinaa. CucTeMa NpuH-
LMIHAN AKHUXATAAaH Mypakkab Ofnranu GoMC YHHUHI MOXHATHHH aficeKBaT
paBHILI/IA YpraHum (aHrianr) y4qyH TypIM XHIIary Kymiab MojesuiapHi
KypHIl Ba ynapjaH doinananni Tanab stunanu. By mMoaemiapHusr xap
OupH pean CHCTEMaHHMHT MYaHsH XYCYCHATHHH Y3HMAa aKc STTHPHIIH
JIO3HM.

1.2. Cucremanapauur acocnii TypPKyMJapH Ba rypyxiaapn

«Cucremay TYMIyHYaCH MOXHATHHH TYNApoK aHrnab eTumja yHu
TypKyM Ba rypyxnapra axpatil ¥ypramumm myxumaup (1.4-pacm).
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Cf‘-"‘"e'*m Jactnal mopauii (MaTepHaialrad OOBEKTIAPHHMHT AXJIHT
Tynnamnapu) sa abeTpaky (MHCOH TahakkypHHMHT MaxCyliH) CHCTeMa-
napra axpaTiiaad. Y3 HasGatuga Moamuii cuMcTeMaHHM aHOpPTaHHK
Taﬁ"‘ffmi ($usvkaewii, Texnukasuit Ba Gowkamap) Ba OHIM (9HT
oMl  OHONOrMK cHcTeManapaaH TOPTHG TO MypakkaGiapurada)
CHCTEMAanap Tapsuna rypyxJjaum MyMKHH.

ABcTpakT cucTemara pean cHCTeMaHW aGCTpakT Tapajia TacBHP-
nafiguran Mofeiap (Macanas, GH3HK, MaTeMaTHK Ba CTATHCTHK MOJEST-
nap), TylyHYanap, KOouaauap, TMMoTesanap, Hasapusiap, cHcTeManap
XaKugard WMy OunumMiIap Kupamy.

CucTtemanap BakT acnekriapu Oyiimya cTaTHK Ba [HHAMHK
cHcTeManapra TypKYMIIaHaI|:

CHIanmuUK cuchiema — BaKT YTHIUM OHIaH XomaTH yarapMaiguras
cuctema (Macanan, MTAHHHT KuA TekMchMkaary Gyiinama Ba KyHIa-
JIaHT CTATHK TYPFYHJIMIH);

Qunamur cucmema — BAKT YTHIH GHIaH XO/IaTH y3rapu0 Gopanu-
rad cHcTema (MacanaH, maxta Tepum MammHacH(IITM)HUHT A
Jkapaéuiia GyHKepAary NaXTa MUKIOPHHW opTHO Goprmy Gunan IITM
MAaCCACHHMHT XaM opTHO GOpHIIIK).

IuHamMMK cucTeMa AETEPMHHAp Ba CTOXacTHK cHcTeMaapra
AKPATHNIANH.

Hemepmunap cucmema — BAKTHHHI HCTAJIFaH MOMEHTHOA Xona-
THHH aHUKIAL MyMKiH O§nraH cHCcTeMA. R

1.5-mucon. Vmjpzuunune cezmennt RUHOKIApY, YAap YPHamuian
wamyn (naanka) 6a KpUGOWUNOAH UOOPANT Mexanux cucnfe.—uaaa Kup-

KUt NUYOKIAPUHUHZ Xapakamuny { 6aKMHUHZ ucmanzan Kuimamaapuoa
X = r (I- coswt) doprmyna opKanu aHUKIQUL MYMIUH (¥, O — KpUGOULLA-
HUHZ paduycu ea Oypuax meanuzts).

Cmoxacmux cucmemada ¥3rapyBUWJIApHHHT (rapaMeTpIapHUAT,
KYPCATKUUNAPHUHT) OHM| BAKTTA MOC KMIMAT/IApH BAKTHHMHI KEHHHIH
Daeprapuna yarapysumnap KiiMaTIapHHH Tacomu(Hil TaKCHMIIaHU-
IUHHK aHUKNau IMKOHWHHM GepaH, X0JI0C.

L6-mucon. Fauna komGainu W(im) ysamuu GyHKYuUA OUHAMUK
iZf;ﬂCﬂiuic cucmema mapzuda MaoKuk smunzanda Kupuut Sy (@)

h'ﬂ.'mz(p ;zﬁ LC(BWG :,‘Oc'ﬂ.-‘:(}op.mzu, nosHUH? HOMAUSU 64 3Hzauub
acu 6a Gowkanap) sa wukuue S, () BEKMOPAAPU (OorHuHz



mosanuzu 8a HODYO2apYUAUZY, ep2a MYKUA2AK 84 WUKACMAAH2aH OOH
MUKOOpU)HUHS CREKMPAN FUdAUKAaGpU Gunan utynoail xon pyi bepadu.
Typau CHCTEMAaNapHH TAAKMK KWIHW OumaH OOFIMK Macananap
CHCTEMANTAPHHHT YMYMH# HaszapHsAcH, KHOEpHETHKa, CHCTEMOTEXHHKA,
CHCTEMAJIH aHanW3 Ba Wy KaOu (arnap qoHpacHia ¥praHuiaoH.

@ Y
CHCTEMAHMWHT TYPKYMIIAPH BA T'YPYXJIAPH
o /
[ = ]
B Mo cuctema AGCTpaKT cHCTeMa [Tl
4 B -
AHOPraHuk TabHaTIH
— CHCTEMA Mozennap |
L J !
- S ™
- Homwm cucTeMa TyumryHuanap 1
" J o
f )
I'nnoTesanap L
1 JInHAMHK cHeTEMA
\ J
»’ ™
' ™
Hasapitanap =
|1 Jerepmunap cHcTema
-
J
( )
L | Croxacruk cuctema Cramitk cucrema
L y

1.4-pacm. CacremanapHn TyPKYMJIALI BA FypyX/iam
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He
e, (_”":‘Hc onmmu B. Xy6ka [3] Typnu xaa Me3oHNapHH XucoOra
Temanapuy Ky Buaarsya Ty pKkyMIAIl MyMKAH Je6 XucoGnaiim

- Y omiCTeMAHH HepapKIAZEI™ YpHn Oy
Y-Aire fCMd,.ﬁf‘lc TEMa, OCTCHCTEMA.
~ O ;'IJ“M_VAH 1 Gunan anokananuwy 6yinya:
CKTOpY o aTpoh-MyXuT GUIaH 3HT KaMHIa GUTTA KHPHII K JHKAL
2 énHDKann GornaHrau);
3) X.c:jr ;ﬁTPOQ)'M_V XHUT 6“’“3? yMyMaH 60FIaHMaraH).

T THUHH ¥3rapuiuH 6yitnya:

% CTa—rE::;H(l; (cucTeMa X0NaTH BakT nasomuza )“rsrapiiﬁ GopanH);

4) D HCTEeMa XO0JaTH BaKT JaBOMHa y3rapMmail Konain).

N AT K¥pcaTHlll XapakrepH Gyinya:

AR O PMHHap (cHMcTeMa XoJlaTHra Kapa® yHMHT (paonnAsTHHH aHHK
Al My MKwH);
e ‘az':;oxacmrc (cucTeMaHW TypiiM BapuaHTIapia GaoimsT Kypearn-
S) CD TaxMHWHIAPDHH aliTHII MYMKHH, X0JI0C).
HCcTeMaHH Keaub aukuimn 6yiivga:
- TaGumuii (TaGuaT 6aprno TraH);

- CYHBuii (MHCOHIAp TOMOHHAAH 6apro STUraH).

6) Yuxum BexrOpHHHHT GOFTMKINK XapakTepu Gyiima:

- KOMGHHATHB (MMKHII BeKTOPH (akaT KUpULI BeKTopHTa GOFTHK);

= CEKBeHTHE (YMKHILI BEKTOPH KHPHII BEKTOPH/AH TallKapH Gouca
'BECHDIIapra xam OOFJTHK).

7) CtpykrypaHHAHT MypakkaGIHK Aapaxacy Oyiuia:

- ¥ra mypakka6 (Macasia, 0aM MHSICH, XallK XYKaATH);

- JKynma mypakka® (MacanaH, TYJIHK ABTOMATIALITHPHITaH 3aBOJ,
P CaHoaT MaxcyJ/IOT/IapMHH HIIIat YHKapHIl KOMIUIEKCH);

1= MypaxkaG (MacanaH, naxTa TepHII MallMHacH, raiuia KoMOaHHH,
T'C cucremacH);

- onuii (MmacanaH, WITHHASITH HapabaH, KOM

8) DnemenTnap TypH O¥iinga:

- «OOBeKT» KYPHHHIIHAATH CHCTeMaap (3/EMEHTIap MpEaMET,
oM maknuna oyvaaau. Macanas, MalnHHa — TPakTop arperaTHHHHT —
HEKTHHHT — SjleMEeHTIapH TPAKTOp Ba MallMHAJaH, TPAKTOPHHHI —
HEKTHHHIT — 3JeMeHT/IapH JBHrartel, OpHU KHCMH, GoLKapuil
xAHH3MH KaOu aneMeHTIapaal Hoopar);

Gaiil MOTOBHJIOCH).
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- «kapa€H» KYpHHHMIIMAArH cHcTeMaiap (JEMEHTJap onepaums
kypuHmmuna 6¥nanu. 1.7-mucon. Taxma mepuiw mawunacu — mexiu-
KaBUil CUCMEMAHUHZ MEXHOROZUK UL HCAPAEHU Kyiudasu onepayuaiap-
Oan ubopam: annapamuune MYNKPMApIUNAGpY  EY3a  myniapuHu
winundernu bapabannap opacudazu uul MUpKUWNea UpHAIMUpacu —
wnuxdey bapabannap Jcygmu 2pza mynIapuHu UKKU MOMOHOAH
Kampab, uw mupKuwiuza mopmud onadu —» WHUHOeRAp OuwizaH
Kycaxaapoasy naxmanu muwnapy Gunan dacnaad uaady, Kelur yuza

[ Cucremanap TypKyMaapi ]

[ Yercncrema —t—‘

| Cuicrema i

i
g
5

L]

Emik |

I OcTtcneTema

JHetepmimaap

Croxactuk 1

KomGunarine ]

CeksenTin ‘

| Yra mypaxka6 MypakkaG l

Onamit _]

I_
l_
|_
| Tabwm |—l
1]
-
H

| Hymna mypaxkaG

i O e L g1

«OFBeKTH

«iapagmn
KYpPHHHITHIA

— : . . K¥puHHIMa

) 1-?.5ipac_n. .C-ngfrcﬁaijapnn.iyplcymnam

STITE TVl

Saasset



VR cntctO v Oapabianaap naxmda Jpaiean UWRUHOSRIGPRY Ui
SOCHC U aAnCprani e Gapabanidp OoHacuzd Ymeazaoy — arcpamsut
Cerpraabicrnincpr  ncaxmnia GURAIAapuny wWRuHoennap Cupmuoan aWCPGmug
QNG gabyr  Kkamepacusa iobopadu — Kabyn xamepacudazu naxmad
GEHPTUAAIOP XOCUR KURZAI X460 OKUMU Mabeupuia Kyeypaap opKati
MO OVIHICCIIUZ A I ULEAOU).

13| apabGuérnvnr myaumdu cucTeManapHi Kejauo YHKHII TaMOHH-
JHrA acocan Ty piav kiaccsapra 6ynumny Takandg stran (1.6-pacs).

[ CHUCTEMAJIAP ]
[ ]
Tabumii cucremanap CymHeHii cHeTemanap

[ Bronorux cucremanap I

AHOPraHHK CHCTEMANap ]

[ - |

l: Kuménmii cucremanap j [ Texmixanmii ] [ HaxTimvomnit ci;c’r:mauap]
cHCTeMmanap

| 1
E Manma CHCTEMAIIApH J E 3.11!:}:1’:) CHCTEMATAPH ] [ I(y'pmmm CI!C‘TQLIM&;}]{]

I.6-pacm. CHcTeMANAPHE KeNud IHKHII Tamoiianiapu 0iinaa
TYPKYMJIALM Ba rypyxXJjam

Maskyp wnacenduxaipa O¥iiuma radnuii (trabuar Gapno stran)
cucTemanap Ounonornk (Veumaukiap, XalisOHNap, MHUKpPOOpTaHH3MIAp,
CyBan qlll;lil_'uu':nl opr;nm;sm.'.!;lp 1"5'11.‘1:1,\1111 Ba GHOPraHHukK {auopra:ﬁux
MOJUILIap QJITHH, KVMVIL, MHC, TeMHP, KYPFOWIHH, CHMOG, lqa.nai‘(,
VEASPOI, UITIHEYIYPT KaOi KuMEBHT JICMCHTNAP TYTUTaMH) CHCTeMa-
HAPUA OKPATIICAN.



Huconnap ToMoHUzaH 6apno STHAraH CyHBLHil cUcTeManap KuME-
Buii (OMp €ku OMp Heya TypaM DIEMEHT aTOMJAPWHHUHT OHDOH XM
KiMEBHii OOF Epramuaa OupnauryBHaaH Xockl O6¥nrad kumEsuit Moaaa-
nap), TEXHUKaBHi (Momanit GoiMic ONKIN XaMJa oJamiap Ba JKaMHuAT-
HHHI 2XTHEXIApHHHM KOHAMPHIL MaKcaaua spaTiirad BOCHTanap Ba
KYHHKMaJIap M&KMYyH) Ba WOKTUMOMH (MHCOHHMHI JIUAINN BAa MULIALIK
yuyH yHd Ypab TypraH MWITHMOMI, MOAJMI BAa MabHaBWil IMapT-
LIAPOMTIAP TYIUIAMH) Iy pyxaapra Oy aKiaHraH.

Texuukaeuii cucremanap ¥3 HaBbaTtiga HUcOAaTaH OfOHi MalMHA
(Oup TypHard Xapakar 3HEPrUACHHM WKKHHYHM TypJard Xapakar sHep-
THSCHTA AMNAHTHPHIL, MaTepHamiap €ku axGopoTiapHM YarapTupwm,
AI0KA YpHATHIN, OK Ba ONAaMJIApHM TAMII YYyH MYIDKalUlaHraH
MeXaHM3M EKM MEXaHU3MJIAp MaKMYH), SMEKTp (MEXaHMK 3HeprusHu
B3JIEKTP 3HEPrysaCcHra Ba 3NCKTP S9HEPruaACHHH MEXAHHK 3HEprusara xamma
9NIEKTP SHEPrHACHHM OollIKa4ya Ky“WIaHWII, TOK Ky4M, 4YacToTara sra
OynraH Ba OcmIKa NapaMeTpiM 3JIEKTP 3HEPrHACHTa aillaHTHPYBYH
KypwiManap MaxMyH) Ba KypuiHin (Typiau Makcammapaarkn OHHO Ba
MHLIOOTIAPHY KYPHII BA PEKOHCTPYKIMSA KWIMIL, KYPHINL KOHCTPYK-
uysIapy, MaTepHaliapy Ba MallWHANapH TYIIaMH) OCTCHCTEManapura
rypyXaaHajii.

Pecypcnap: [ CucTemanap I
DHEPreTHI Conna BHeprokpITHE
Marephan Knunk Karra
Hndopmanron Onnuit Mypaxxat
TauMUHITAHHIT Tnug Erapau amac
HAPAKACH:

1.7-pacm. CHCTEMANADHH YAAPHAHT GOMKAPHINIIHEE pecypenap
OHIan TABMHNIAHAI AapakacH O¥iinda Typrymmam
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[6] anabuérnunr Myanmdnapyd cucTeManapHu ynapfg{};‘ ii:u:x;_
PHIHWHHN pecypenap OunaH TabMHHIAHHII AapaxacH Oy i :
pacMIa KYpCaTHraHHIeK KaccHpHKALMANAIIHH Takud 311113 : ;

Masnymin, Xap KaHgail cicTeMaHHHT M(:)‘,[IBIIH «HIIIAINAY Xamaa Y
12120 STUNAETIAH euMMHH CHATIN KWHG, §3 BaKTHIA Aﬁepﬁm:Mﬁyna
wyalish Gomkapuun pecypcunm capgaim 3apyp 6ynanm. MM:(J,WW-
MaBKyJl pecypesap 6y mraprmapHH Tysa GaxapHiira Kgum; bik |
Ily cababnu cuctemanapnn Gomkapuul pecypciapu 6uia o
TIAHTaHIHK fapakacHra kapab Typnu xonariap ro3ara Ke;aani,mﬁm
cucTemManap ¥pracuia GoikapHaHm oﬁbemnfpu cudaruna . ]:; s’
Oynamm. Macanan, comga, KMUuMk Ba OJUIHIA cucrremanashMH I-Em B
MaTepHal Ba MHQOPMaLMOH pecypcnap OwinaH TYIHK T e
XOJIa, SHePreTHK, KaTTa Xamja Mypakkad cHcTeManap X03HpHa 0y
pecypenap OnimaH eTapnuya TabMHHIaHMAaraH.

1.3. Mypakka6 cucremannunr acocuii TaBCH(IApH

Crctemany énanrysra goup ajabuériapaa Tabmmaﬂnmns'i;ﬂ[rg;
MypakkaGiuk — Gy chcTeMa Ba YHMHT 3J€MEHT/IapHra Xoc
YMyMu# TaBcudaup.

. Taprubnune mypaxkabnueu >neMeHTIApHUHT COHM Ba TYI:;:I'L’:IK‘
ynxumscnaup. 1.8-mucomn. Tepur annapamuHunz wRUROEU -ﬂ;a e
cucmena cuamuda 5 ma demandan, naxma axcpamiuy bapabat
Ma demandan mawkit monzan.

Cmpyxmypanune mypaxkafiuzy sneMeHTIap OpacHJary Gorgzﬂ
HHIWIAP CORM Ba Typunmar Qymawscuaup. 1.9-mmcon. Llnut -
JAevenmiapu Sup-dupu Gunan 3 ma npeccnu Goznanuwl, ANCPANK: ;
bapabanu onemenmnapu — 13 ma (wnonKa éiku pesuHail emynxa —
ma, zaiika — 1 ma, anacmux xaka — I ma, npecc Gupuxma — 10 ma)
Goznanuw épdanuda Bupuxmupuszan,

Cuemema xycycusmrapunune mypaxiaénuzu XycycHusTiap COHH Ba

TypH Onnan wmsoxnamamn. 1.10-mmcon. Mexanurx cucmema 6yn2an

¥aiidos azpezamununz azpomexnux KPpeamruunapuza  monozpagui
azpogion (mynpox) napam

& [iHU
empaapu mavcup Kjpcamea, ania Komoau
EKu naxma mepuwe mamunacununz 1w Kypcamiusaapuea monoepa@"“"

depoghondan  mauisapu Yonamnapu wenz Ouanazowaapda yseapub

20



mypaduzan 6uonozux azpodion (2yza éxu 6y2doil) napamemprapy xam
Kammuk, mavcup 3magii,

[7] apabuérnunr myammdu Mypakkal cucTeMa TyWIyHYacura
«CHCTEMAlTH acocnap 3uHacH» épaaMmia aHHMKITHK KMPHTHIIra Xapakar
KWiraH. YHUHr QHKpUYa, TaaKUKOTYH YpraHunaérrad oOBeKTHH Jap-
X0M, SXJHT X0nAa sMac, Ganku KaHmaWaup «Katnamniapy, Aapaikanap,
cepanap maknuna Ypranumra maxOyp Oynmamn. byHma y €xu Oy
XOMHMCAHUHT «TabMaTHy» AHUKIAHWIIM MYMKHH, aMMO TOP «KaTiamp,
anoxupa papaxa, chepanu TagkuK 9T Gwian  ypranwnaérraH
obBbeKTHHHI XamMMa acocnapuHu Kampab 6ynMaiimm. Amanna xap 6up
o6BeKT AXIUT acocnap Tyriamura sra 6¥nanu. Timnamaarn KaHgaiaHp
GUPHHUYM «KATHaM» ¥3u yuyH QyHmameHT BasudbacuHM Oaxapysum
ONIMHTH (KATNaM»cH3 «Amai» onmaiau. Hatwkana ypranunaérran
OOBEKTHHHI XapakTepura KapaD Typnm OamaHmMKgard acociap
«nmupamMHuaacH» r3ara Kenaau.

TapxuKoTUM CHCTEMany EHaalnys ycynuaa KaHAalaup OmauipoK
cucTeManap KOMMIEKCHIAH KaHaaaHp Oomika CHCTEMaHH KOMIO3H-
upsnaiay, €Ky, akcHHYa, CHCTEMaHH YyKYPPOK YpraHuil Ba KaHaKamup
aHK aManHii MacaalapHH e4HnIl MaKcaan/ia YHH ASKOMTO3NIUAI AN,
TabGuaTu Typnuua 6iran GupMyHua oanii cHCTeMaNapra askpanaauras
EKkn ynapaaH Ty3unaguran OyHjai cucTemanap Mypakka® cHCTEMaHWHT
AKKOJI MHCOJIHIHP.

Mypakkal CHCTEMATAPHUHI XapaKTepin XycyCHATIapH Kyiuia-
runapnad nbopar [8].

1. Vhukanauk. Tlaxta Tepum MammMeHac, ranna KomGaiiHm,
pecnyOnuKkana MaBXy/l 3aMOHABHA KMILJIOK, Xy Kamuru MalliHanapira
@OTC kipearuill TH3UMHU YHUKAI 00beKTIap Xucobnanamy.

2. Cucmiema xaKuoazu Ha3apuil ea amanuii owiumaapnu nacm
copyknypananzannuzu. Taakuk STHIAETTaH CUCTEMaNap YHUKAN 6Yi1-
ranu GoMc yjiap TYrpucuaard OHIMMIApHA TYNnanl Ba cHcTemarall-
THPHLL 3KapaHH KHitMHNamaam.

1L.11-mucon. Furduparnu mpaxmopnuna Ounamurx 6a KUHeMamur
napaMemplapuHu acociawiza doup Ymrasui2an Hazapul madkukomaap
HAMUICATAPUHUNZ OUP KUCMUHUZUHA 3QHICUPAY MPAKMOpAap madkt-
Komaapuoa Kyanaut MyMKuH, xonoc.

Mypakka® CHCTEMaNapHH TY/IMK YPraHWII KaTTa TeXHHK. TeXHO-
norvk Ba uHdopmanyon G6azanu Tana® Kunaan. ByHpail cHctemanapan
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Hazapuil Ba 2KCMEPHMEHTAN JKUXaTiapiaH IOKOPH aHMKIMKAA TaAKHK
STHII HMKOHHMAT/IAPH HYerapaianrad. TagKMKOT cH(aTHHH TabMHHIAMI-
712 ONHMMIAPHHUHT Maslakacy — HHCOH daKTopH MyXHM YpHH TyTalu.

1.12-mucon. 3avonasui naxma mepuw Mmawuxacu éxu 2aiia
ROMOQUHUHUHZ ULOHNALIUK, HYXMANUK 64 MYCMAXKAMAUK KypCcamiuy-
JapUHU aHUKIAUL 8a GAXOAAUHI MYPAU Xuadazu Kummaméaxo yaios —
Hasopam acGobnapu, cmenoaap, uHgoprayuon musumaapoan gouoa-
JaHMall  amalea owwupuwHune unoxcucu uyx. Bywoaii Mypaxxkad
cucmeMany maokux amuw annapamu xam mypaxkab 6ynaou. Ly 6ouc
MAOKUKOMYUAAPOaK oAUl Mamemamuxa, ougepenyuan menanamanap;
GHANUMUK  MEXAHUKG, RNYXMAMUK 6d MYCHIAXKAMIUK HAZapuanapu,
IXMUMOANAY HAZAPUACH 6a MAMEMAMUK CMAMUCIUKA PaHAGPUHU
uyKyp Guruue manab smuaadu,

IOkopunary caGabnapra kypa, Mypakkab cucTeMalapHH TaIKHK Ba
TaXJW1 OTHIIAA TYypind XWIZard MOAejuiapfaH, ABHU MOJENIap
ancambnuaan QoiinanaHnmra TYFpH Kenaan.

1.13-mucon. [Taxma niepuut MauiuHacunumz Qazosui mebpanuut-
AAPUHU YHUHZ AZPOMEXHUK 60 MEXHUK — IKCHAYaAmAayuon Kypcamruy-
Aapuza mavcupunu ypzanumda OuHAMuK, CHOXAcmuK, uMumayuon ea
onmuMusayuon modeanapru bupzanuxda Kyaiaw manab Kulunaou.

3. Cucmestanunz mapkubuii xapaxmepu. 1Oxopnaa KeITHPHITaH
MHCOJTapaa Ou3 AXIHT CHCTEMaHHHT KaHgaHaup eTapiauva aBTOHOM
6ynaru Gynran octcucteMa TywlyHyacuaaH (oiinamanmak. Mypakkad
CHCTEMaHH OcTCHCTeManapra Oynaxnam (axpaTHil) ofaTia KyTHIagT-
FaH TEXHHK e4HMJIap MOXMATHra, CHCTEMaHH APATHLIJAH KY3laHraH
MaKcajl Ba TAIKUKOTYHHHHI cHCTeMara HucOaraH Kapauuapura 60FTHK
6ynanu.

Bynaknanran ocTcucTeManapHMHr ¥3apo TABCHPH MypakkaO
CHCTEMaHWHI MyXuM Xycycustiapugan 6upuanp. Iy cababnu OytyH
cHCTeMaHH axaut obpexT cuparuaa QyHKUMATAHHIIMHY TaABMHHIALI
Y4yH OHMp OcTcHCTeMaHH OOIIKACHTa TABCHPH BA YJIAPHMHI TalIKH
MyXUT OHMIaH TabCHPIAHUIN HATHXKANAPMHU KaHaiioup ycysnap

épramuia XHcobra oMIITa TYFPH KeNaz.

1.14-mucon. [ITM mexnux cucmema cugpamuda mpaxmop, mepum
annapamu 6a HHeeMamux cuchema kabu oup Kamop ocmcucmemanapaa

92a. Hneenamur cucmema eenmuismopusunz 3ago cypuut Gocumunu
manaaquoa (yucobrawda) mepum annapamudax YUKaémean naxma
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Mukdopu acocuti omun ponunu Gaxcapadu. Tepub onunaémzan naxma
MuKOOpu 3ca &ysa myniapuHuUHZ X0CundGpiucy €a Xoaamuza, AbvHu
Mauuna Y4yH mawku myxum 6yizan dana azpoionununz cugiamuza
6oznuk. Byndan mawsapu mpaxkimop dsuzamenu Mapomuda uuLnavacd,
yHOaH YuKaémean mymyn mapkubuda saxapau 2a3nap MUukOoplu ouwuc
Kemaou ea sxocucmemaza carbuii mavcup 3maoy.

4. Cucmemanit maiKivl IMYeUU OCHICUCHIEMAnap 6a IneMeni-
AaprHuHz xapxuwinizu. CUCTEeMaHUHT Ma3Kyp XYCYCHATHHH IUTYT, Faria
KkomOaiiH Ba [OPH TNypKarMd MHCONMAA TYUIYHTHPHIIra XapakatT
KHIIaMH3. B}' MallMHAIAPHA — TCXHHUK CHCTEMAJIAPHH TAIUKHII 3TYBYH
B3JIEMEHTIAp Ba OCTCHCTEMANAap ?B.I'IapHHHHl" KEeHI' Ma@bHOOArH XYCYCHAT-
napu Guman Gup-Gupunan cesunapmu gapakana daprnanamu. bupws-
unnad, Oy — KOHCTPYKTHB XapXwilHMK. YMyMmaH aifTranja, Maskyp
MAaIIMHANAPHAAT (YHKUMANAHMIIE (TEXHONOTMK >KApagHH) Typnua
TaGuarra sra. MkkuHuMaan, Oy — TypiM 3/eMeHTNapHH QyHKIMATaH-
wHHY udomanoBun MaTeMaTHK CXEMalapHHHT XapXWIUTHTH. Mucon
yUyH, IUTYT JIeMeXH Ba OTBAIMHHMHT TYNPOK OWNaH y3apo TahCHpaaHHII
’apaéHu MOHA HA3apuscH, Fanna komMOaliHH MOTOBMNIOCH NaHKATApH-
HUHT XapakaT TeHMIAMAacHHH TySHIla HYKTaHMHT Mypakka® Xapakatu
TeopeMaslapy, BEHTWIATOPAW JAOPH TypKArud TaXKHKOTJIapuaa sca
rHApO — Ba MHEBMOJANHAMHKA TCHIJIAMANApH KYJaHunamu. YYuHIAgaH,
Oy — Oup cucTema &KW OMp BIEMEHTHWHT Y3WUHW TYpJM Japakanapia
dyHxupsnanuMHE MYOAANOBIH MATEMATHK CXeMATapHHMHT (ammapart-
HUHT) Xapxwumrd, Macanan, ramma xomOalfHUHMHT paana Gyiinab
xXapakaTH TuddepeHunan Tenrnamanap Gunan udopanamca, GyHkepu
Faiiara TYJia Maskyp komOaifH TOMOHMIAH IOK ABTOMOGHNMHE KyTHII
Kapa€HH OMMaBHH Xu3Mar Kypcatum Qanu Koupanapu Eépramuna
ypranunagH.

5. Cucmemaza mavcup Inyeuu QaKmoprapuunz macoouduii-
Auzl 6a HoanuK Iz, MaliHa FUNAWPAKIapUra TabeHp 3TAéTrad nana
FO3aCHHMHT MHKPOTIPOQMITH, MLII 2kapa&HKNa TEPUM anfapaTHra KupasT-
raH fysa TyIUlapujard [axta MHKIOPH Ba KOMOAMHHMHT AHYMII
Gapabanwra Tymagtras Gyraoif YCHMIMTHHUHT Maccac, MyaiiaH arpo-
TeXHUK TanOMpHU Oaskapaérran MalMHaHWHE taconudmit Oyzunumn
GyHnai Qaxropnapra mucosn 6ynonanyn. Tangkukornapaa GyHmaii Taco-
auuii haKToprapHH XucoOra OJHII HATHKAIAD CUQATHHH AXIINALH,
aMMO YpraHumnagrrad MacanaHW KeCKHH paBHINNA MYpakkaGnamTupann
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XaMad MajaHMiapra capdnanamuraH XapakaTiapHH OLIMpUO 1060-
paam.

6. Cucmemada wxeuaémean srcapaénaapnu GaxonauUIHUHZ Kpn
Kpumepuinuze. Japaganap cudarman Tynmk 6axomad GynmaciHri
Kyituaaru Xonatnap Ounan M3oXJaHaau: ocTcHeTeManap Ky, yJlapHHED
Xap OupH yMymaH aifTranja, y3uHuHr MesoHnapy Gyiinua GaxonaHaiH;
OyTYH CHCTEMAHWHT Wil CH(ATHHH XapaKTeploRYM KYpcaTKHHIapHHHT
KYIUIHTH, Macana ewMMuHM Oaxonampa (oiimanaHunafurad, ammo
dopmannawrTiprMaiinuran Me3oHIapHIHT MABKY IJTHTH.

L15-mucon. XHIT-1,8 pycyanu [ITMuunz mexnux cucmemacuod
Ci?-'m!ma acmcucmema 60p.‘ menescka, mepum annapami, annapal?wap
Outan mepwiean naxmawy mozaiauousaH Kypuama, epea MyKun2an
HAXIMAHU Xaeo okuMu épdamuda cypud onaduzan Kypuima, epoan cypub
ONUH2AH MAXIMAHY MO3ANAUOUZAH KYpUIMA 84 MEXQHUK-¥AUJo8'l.
Vaapuune xap 6upu yzuea xoc baxonaur Mezonnapuza sea. Macanat,
mepus annapamuda: Mawuxa Gynxepudazu naxma Muxoopu, oynxep-
dazu naxmanune ugrocianzannux dapaxcacu, BGynxepdazu naxma
YUSHMAAPUHUKZ WUKACIMAGHUIL dapacacy, &yza myniapuoa Koa2aH

naxma Mukoopu, epea MyKwiean Haxma Mus0opu; MexaHuk-yauoosuu
ocincucmemMacudad: onepamop uul wWapouniuza cartbui mavCup 3myeuu
2OPUOHING 6 BEPIMUKAT MEBPDAHUUNAY aMIAUmYydaiapu.

Masziyp OTMuunz @yuryusnanuue cudhamu 12 ma ypeamicuy
épdantuda baxonranadi.

HTM zurduparaapu mavcupuoa mynporK, KamAaMuHUHS IULIGHUUL
dapavcacunu qopmamiauunupun Kuilun 6y12an Me30HRap Kamopuza
RUPUIMULUL MYMKUH.

7. Cucmemanunz Kyn yauamnwruzs, CHCTEMaHHHT MasKyp
XYCycHATH MONEJUIADHH KYPHII Ba TaxaWil KWIHIIHHUHT Maxcyc
YCyJUIapHHH K¥IUTAlI 3apy PHATHHH [03ara KelTTHpajy.

Mypaxkal cHcTemMaHHHI TapkuOHii XapakTeps YHEHE MOJICTHHH
(A, Str, T) ywmk wakiupa Kapawnn Tana6 kwragu. Bynma A —
3JIEMEHTNIAP THMIAMH (TAWKH MYXHT XaM ury Tynmamra xupagu); Str —
3JIEMEHT/Iap OpacHzard OOFIAHHINIAD TYITaMu (Mozens cTpyKTYpacH);
T — kapanaérran BaKT MOMEHTIAPHHUHT TyutamMu. Opartna T cudatuna
[0, To) éku [to. To)» To < o TYmwIamnap onumamw. Xap 6up t € T
MOMEHT/A A TYrIaMziaH 3IEMEHTJIAPHHAT MOC 4 = (4, AL, A)e A OCTTYTI-

JaMH axpann0 Yukagd. Str TYIiaMaaH t MoMeHTaa KabicH aHuK OoFna-
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HHIIAp BTHOOpPra ONMHTAHTHIMHA KYPCATYBYM Sire Sr OCTTYIUIAM
axpanagy. Jlemak, mypakka® cHCTEMAHWHT TapkuOMJa Xam, YHHMHT
CTPYKTYpacH/ia Xam myaiisu y3rapuin pyit Gepaiu.

AnoxXuia sneMeHTIap Ba OCTCHCTEMANAPHHHT (DYHKIMATAHUIT
XYCYCHATIADH Ba XoccaJlapMHHM YpraHuiml, OCTCHCTEManap opacHiari
¥3apo TabCHpNAHMI MEeXaHM3MJIAPHHH TaxJHWI KHIHII acOCHAA AXITHT
CHCTEMaHUHT XapakKTCpHCTHKaIapHHH aHnuKJIail HMKOHHATHHH GCP‘E,HH-
raH MEeTOIapHu MuuTab YMKHIDHKW MYpakkab cHcTeManap HasapHsacH-
HHHT acocHii Macanacu aeb xucobnam YpHHITHAND.

HOKkopnaa TasKHMANAaHTaHWOEK, MypakKad cHcTeManap Y4YyH 3je-
MEHTJIADHUHT Xap XMl TypAard Mode/ulapuiaH (oiaanaHum Xocaup.
ByHpail MoIe/IapHH TallKK Ba MYKH KaTeropysanapra aparuil MaKkcas-
ra MyeouKaup. Maskyp aramanap miapTiy Ba KyHuZars MasHOIapra
ara.

OneMeHTHHHr (QYHKUMANAHAIIM TYFPUCHAATH OWITHMIADHUHT
KaMJIMTH OKMOaTHaa, MOJeNs YI4aMIIapHHHA KHYPaHTHPHIN 3apypHITH
xamaa Gomka cababnapra kypa KynuUHYa CKHPHII-YHKHOD) THITHIATH
mojengan qolipananmnagy. By Xonna 9meMEHTIADHMHT JHHAMHK
xonatu oeTHOOpra onNMHMaliM, YJIApHHMHT TalIKH XyCYCHATIapu
ypranunagu, xonoc. Typnu perpeccuoH TeHrnamanap, (YHKIHOHAN
GoFNaHMIINAp IOy THNAArd Mojemnapra mucon 6¥nonamw. Bywpaii
MOZIeJuTap TallKA MOIenap («Kopa caHOuKy) AeHnnaim.

Tamknnapaad ¢GapkIMpoK, HYKH MOJENIAap Y4UYH YJapHWHT
XONaTapH [MHAMMKACHHM OOIIKAPWII MeXaHHW3MJIApHHH TACBHpIIALI
xapaxtepnuaup. duddepenupan Tenrnamanap, Mapkos skapaénnapu
épaamMupa udonananagurad MoAeNIAp MUKK MOZIEJIapra MHCOMIIND.

IIlynu anoxuna aitid YTHUIL JO3WMKH, CHCTEMaHH MOJEeap
ancaMOnMy €paMua TagKUK 3THLIAA YA CHCTEMaHWHr QyHKuMsna-
HUILK TYPIH TOMOHIapaaH Taxaun atunagd. Iy Gone Gup mopenman
WKKWHYHCHTa YTHIIZA MyalisiH TOruKara aMasn Kwinm 3apyp 6ynamu. By
norHKa YprauunaérraH OOBLeKTHMHT SXIHTIMIHHH Ba YHUHT dyHpa-
MEHTA] XOCCANADHHM YMYMMIIMTMHM TaBMHHJIALIrA KapaTuiran
OY UM JIO3HM.

[6] amabuErna cuctemanapHy OHp-OMpHUAAH YJIapHUHT MOJesa-
puHH a6 YMKUIIra capdyaHaural MaTepHall pecy pefiap MUKIOpHra
Kapa0® dapknam Takiud xanuaran. 9XMaa MoAeAIITHPHIN >kapag-
HHIA pecypc/iap — XOTHpa Xa)KMH Ba MallMHA BAKTH, OyHpaii pecypenap

25



KaTTa VANaMANn MacanaNapHn BaKTHMHI pean MaciuTabuja euMil

UMKOHHAT/IapHHN yerapanaiimy. Bup Katop mKTucouii, MeTeopoNIOrHK,
Tamkwmit — Somkapys, Heiipoduauonornk Ba GowKa CUHCTEMMap}m
MOZICINAITHPHIL IYHAAM Macananap Katopura KHpaau. VnuaMJIHIHCH
Ty(aitmn MofennamTHpU KuiinH GyaraH cucremanap Karra cucreMva-
nap geiiunanu. Kyunu xuco6nam socutanapumm spatuim EKH KYT
ynHoRnM Macananu OMp Hewra kamMynuoBiM Macaianapra ﬂ‘i“m‘mo'
IWLNANAN OPKATH KATTA CHCTEManap KWYMK CHCTeMaiapra aimamTH:
puianu.

Vndopmamms pecypen Xam cHcTeMatapHi wiaccupuKalsIaiAd
Me30H Bazndacuun Gaxkapagy, CuctemManuur opavitivk anoMaTH, ABHH
Gowkapum yuyH nHGOPMALMAHUHT eTapauiury GoKapHITHHHT 10Ty FH
xucobnananu. AMMO MoMeNb EpaaMuaa ONMHraH GouIKapHil Ky THIMA3-
raH, Vitnanmaran (taconuduit) Exu KyHrucH3 (YpUHCH3) HaTIDKATapra
onué kenca — Gy cHCTEMAHWHT MypakkaGnuruaas feG Kapanaad Ba
Gouwrkapuim yuyn wHdopMmanus etapiu smac geb GaxonaHalH. Y
cababmm mMopenmaa camapani GOIIKapHIIHK TabMHHJIaHANraH uH(Op-
Mauuanap eTMai/ira cucTeMa Mypakkab crctema Jaed aranaid.

Ulynmaii kunub, crcTemMa Ba YHHHT MOJeNH opacuiari Hucoar
GoIKapIIaAMIaH CHCTEMaHHHT OMIUIMK 8K MypakkaGmuk Oesrmia-
puman Gupuaup. By HucGar ofbekTHB Xapaktepra ora: MacajaH,
KOUTALITHPHIAraH Kyud yrH kopuuu Gunanuras pa GumMaigurad yuyH
MYTNaKO XapXwiaup; xap GMp ofamra Y3MHHHr OHa THIIH XOPHIHH
THIAH OCOHPOK TYIONaan; aBTOMOGHIHYE OOLIKapHITHKA OHIIanHTaH Ba
Gunmaiignran oZammap yHmaH doiinanaHuma Oup-OHpHIaH KECKHH
hapknaunyBun nMKoHHMATAApTa Sra.

Mypakka® cuctemann opmmit napaiara YTKasHIIHMHI HMKKHT2
ycynn Gop. BupuHum ycyn — mypakkaGnukuum amuk caGaGnapHHM
TONHLL, ETMaM/IraH HH)OPMALMAHH OJTUII BA YHH MOJETa KHPHTHLL.

Mxknnum yeyn — mypaxkab cuctema ofura Kyiiuaran MakcaaHu
anTMaInTHpHI,

1.16-mucon. Mypaxkab cucmemanu Ounamur Modeiunu niy3uUUL
Makcadu wyiunzan Gynca, Gyndaii Modernu smz 00Ouil KypUHUWOA
wyiiudazuia ugodanatiounap:

dy _ %
dt ?
OyHoa, y — cucmemanunz Gyuxyusaaniou KVpcamiudu;
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f -y eat eakmnune ynxyuscy.
Azap makcad yzzapmupunud, cmamux Modennu ApamuuL 6azupacy

e dy . =
Kpiiunca, —-= 0 éxuf= 0 warknudazu 000Ul meH2NaMant MAoOKur, il

6unan Kugoanarca 6yaadu.

IllyHn aloxpaa TaBKMQall KepakKkH, KaTTa Ba Mypakkab cHcTte-
MaJnap opacHaru qapk xaHy3raua y3un-Kecwni annknanvarad. Llyrnaii
6yncana, [6] apmabuéTHunr wmyannudnapu Oy dapkum KyHuaaru
KM3UKap/IM MHconnap EplaMHIa KypcaTHINra XapakaT Kuirannap. Viap
CKMYMK OJIHI CHCTEMay, «KMYMK Mypakkab cucremay, «KaTra oJuii
cUcTeMa» Ba (KATTa Mypalmaﬁ CHCTEMAY KOMﬁl-[HaI[HﬂHapHHH OJIHIITaH
Ba yjapra MHCOJUIap KEJITHPHIUTAH,

1) «xiguK ofMii cucTeMay»: co3 MavmHi acbodnap (ma3mon, coat,
COBYTKHMY, TeNeBM30p Ba 0.) — HMCTEBMONYM YHYYH; HOCO3 MaWIIHii
acbobnap — ycra yuyH; KOANamTHpPHIran Kyid — ceiid sracu yuyH;

2) «KHYAK Mypakka® cHcTeMa»: HOco3 Maumuid acGob —
HCTEBMOJYH YUY H;

3) «kaTTa OIMH CHCTEMA): KOMTAWITHPHIITAH KYJI(p KApOK9IH YIyH
— opnuii cucteMa (pakamijap BapHaHTJIApDHHH TaHnaml Tanab >THIAIM,
xonoc) Ba KaTra cucrema (KyndHH ouwiira MyIDKamiaHraH BakT
pakam/iap BapMaHTHHH KWIMPHII YUYYH KAMIHK KHIWITH MYMKHH); 06-
XABOHM AHMK Oarnopariant;

4) «karTa MypakkaG crHcTeMa»: OJlaM MHUSACH; UKTHCONMET; THPHK
OpraHMsMm.

«MawvHanap cMcTeMacHHU MOZCIUTAIITHPHID) KHTOOMHMHT Myasi-
madmapy [9] Hmnad YMKapHIN TEXHONOTMANAPHHM ABTOMATHMK GOIIKa-
pMIII CHCTEMACHHHM JKyJia Mypakkab cucrema g6 xucobnaiimunap (1.8-
pacm).

1.8-pacmna TacBupnanrad poOOTHAIITHPHITaH OOMIKAPHIN CHCTe-
MacH KyHuiars ocTcucTeManapaas nGopar:

1 — ymnab uMKapyUIn KYpeaTKHWIAPHHA PeXKaalITHPHIL;

2 —Mawnymotnap 6aHku;

3 — mmna® "MKapum KypearkMWiapuHU Xucobra osmin, umina6
YUKAPHMLI JKapaEHUark HOCO3MMKIIADHK HAa30PaT Ba TaXMI KHJTHIL;

4 — yab yukapum daoaMATHHM AUCHETYMpIam (KypuiMa Ba
TPAHCTIOPTHHM OOIIKAPHII, CHCTEMAa HII KOOWIHATHHHM KaiTa THKIAL,
XapakaT MapuIpyTiapHHH IAKUIAHTHPULE Ba HA30paT KHIMILL);
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ApTtomarik GowKapu
cHcTeMmaci

1V - napawa

111 - napaska

1T - napa&a

[ - napawa

| Texnonoruk KypHaManap pa |

!

| TexXHOMOrHEK KapatH [

1.8-pacm. Mmumad MuKapu TeXHOAOrHAIAPHHA DoOMKAPHINHHAT
HAMYHAJIH CHCTeMAaCH

5 — poboTaTeXHOJNOTHK KOMTUIEKCTapHH OOIIKapHILL;

6 — TpaHEMOpTHH BoWKApHIT;

7 — TEXHOJIOTHK KypHIManap, po6oTiapHH facTypiiu GOIIKapHILL.

Maskyp cuctema k¥ COHNM MallMHANAP, KypuiMmanap Ba GOLIKA-
PHII BOCHTAlIapHAaH TalllKHIT TOTraH.

Hepapxusauutr | — napaxacuiaH TexHOJIOIHK KypuiManap Ba po-
Gornap; MUUIA0 YMKAPHLUIHMHT TEXHOJOIMK >KApaéHH GuiaH GOFNHK
TPaHCHOPT TH3IMIAapH Ba omOopnap; poboTiap Ba anoka KaHamIapAHUu
Xamaa anoxHaa Orepaunanapi¥ OakapmmuHuHr OOLLTAHMIOH Ba
AKYHJAHHIIHHA BakT 6Yiinya MyBodHKNaWTMpyRYM Maxcyc AaCTYPIu
GolmKapHIIl KypHIMAcH 5koif ofraH.

Il — napaxcaja poOOTATEXHOJIOTHK KOMIUIEKCNIap Ba TPaHCTIOPTHM
GolrkapHl OpKaTH HUNA0 YHKapHWl y4acTKasapH Xamja JHHHATap-
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HHMHr (haonuath MmyBoukiamTupuaany. Uadopmauuon anokaiap MUHA
—DXMnap BocHTacH/Ia aMaira OLHpPHIaLH.

Il — papaxa mwna6 4yukapum uexuaaH ubopar 6ymmb, Oy epna
y4acTKanap, TPaHCTOpT TH3MMIapH Ba oMGopiiap HIIH My BODHKIAIITH-
pUIafy, AbHU TPAHCTOPT OKHMIIApH, IOKIAIl — TYMIHPHIU HIUTApPHHH
OolKapHm AXIIHIAHAOH, MaTepUaUiap Ba Mmiab YMKapHil MaxcyJioT-
JIAPHMHU TYTUIALI, Y3aTHII Ba CaKJall amasra OluMpHIa .

DOHr wKopH — IV — napaxkana orepaTHB — KaJeHAap pe/kamaliTH-
pHII Ba Ha30paTjiall acocHia Muuiab uMKapHil KapaéHiapHHH
MyBODMKIAIITHPHUII HILIapy GaxapHIaay.

CucTeMaHHHT MYpaKkaGNHK [apakKacHHM Kyiuzaard QyHKIMs
KypuHHIIKMAa ndogaiaHagvra ymymuamrad kypcatkud K éppmammna
Gaxonam Taknug KunuHraH [9]:

K=f(N, Ry, p, ®), (1.1)

6yHna, N —cHcTeMajard SJIeMeHTIap COHH;

Ry — 3nemeHT/ap opacHAary OOFaHHIIIIAP COHM;

f — onemenTnap Ba OOFNMaHMIINAP HUFHHIWCHHWHT KyBBaTH
(Xapxuiuru); '

@ — 27IEMEHTIap Ba GOFNAHHILTAPHUHT TAKPOPNAHNIIM EKH OHp
Typiar# aJieMeHTIap Ba GOFIaHHIIIIAP COHM.

1.4. Mypakka0 cacTeMannur acocuii Gearnnapn

Mypaxkab cuctema [3] cuctemanunr pasudacu, dpaonusty, cTpyk-
Typac, MYXHMTH, KMpHLI Ba YWKHILIApH, XYCYCHATNApH, XONaTw,
MOJENH Xamjaa cucreMa GaoNMATH Ba CTPYKIYpacH oOpacHaaru
Gornianui kabu GMp KaTop cHcTeMaBHit Genrunapra sra (1.9-pacm).

Cucremanuur asudacu. Xap KaHmaii Mypakka® cHCTEMaHMHT
Makcamiap cucreMacH OunaH HdojanaHaguraH MyawsH Bazudach
Gynamgu. Makcan — Oy cHcTeMa TOMOHHJAH aMaira OIIMPHINTa XapaKaT
KWIHHAJUraH KaHmaiaup skapaén. Makcamnap cucTeMacH ocTMakcaj-
niap TYIUIaMH Ba yiap opacHjard MyHocabaTnap makiuaa aHuKIaHHILH
mMyMKkHH. OcTMaKcas KyHHIraH MakcaJHH KOHKpeTamTupany. OcTMak-
cajl KyN1HYa MaKcaara SpHILIHII BOCHTACH OYITHO KomazH.
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L17-Mucon. 3avonasuii mpaxmop 6a KUUAOK XJOICaIUK MauuHa-
aapuaa (jinp.wasmi mexnur cepauc (PTC) Kypcamuut CUCHIEMACUHUNE
MYPARKAD CUuCmena cugamudazu makcadu — MEXHUKG 60CUMANAPUHU
gysuwwacaueunu (Gysutmacdan uwwmaueunu) mavatunaau [10].

By makeaara spumwmm yyyn ®TC Kkypeathis cucTemacu OJIUIa
Kyiinran sasuda (octmaxcan) — 3aMoHaBuit TPAKTOP BA KMIIOK XyoKa-
JIHK 5Lam1{HanapHHH OyTyn skcruryaTauua MyAfaTIapuaa co3 xonatna
yial Ty pui.

Cucrema daonmarn. Cncremanuur OupoH Oup aHMK XonaTHH
sra/ialira WyHanTipunaran mMaxcajyin Xapakat KapacHira cucTemMa
daonnaT aeiinnany.

1.18-mucon. PTC cucmemacunune Gaoruanu — 3amonaguil mpax-
mop 6d KUWLIOK Xyolcqiuxk MmawluHanapunute ul Jlcapaénuda cooup
gynaduaan mycamoan Gysunuwnapiiil Gapmapagy amuu xauoa ynapea

pasau TXK 6jituva Gascapunaduzai MYXaHOUCauK maoGupAaPUHINE
HIPRACAL,

L MYPAKKAE CHCTEMAHHHD ACOCHIA

BEJITHITAPH
| CrHeTeManar M}ildJEICIH Crcreaa (paoTusTH
=
Cucrema aonuaty pa
CHeTesaniHr KTYpacH ]I CTPYKTYPACH OpacHIar
1y PYKT}
J Gormauur
=
CHCTEMANMHT MYXIITIH CHCTCMAHIHT KHPHUL Ba
HHKHILTADH
CHCTEMAHUHT Xy CYCHATAPH CHCTEMAHHHT XONaTH

CHeTeMaHHT MOIEIH

1.9-pacm. Mypaxkal cucreManu acocuii Gearnnapu
6yiinua TYpKyMIaI
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Cucremanunr crpykrypacu. CTpykrypa (Str) TyyH4acH cHcTe-
MaHHMHT HYKH Ty3HIMacH Ba TapTHOMHH Hdopanaiian. Hemak, cucrema
CTPYKTYpacH — Oy aneMeHTIap TYIUIaMH Ba yiap opacujaru GornaHHin-
napaax nbopar.

Arap E = {e,, ey, ..., €,} amemenTnap tyruamu, R = {ry, rz, ..., 1o}
— Gornannmuiap tynnamu 6ynca, Str = {E, R} crpykrypa E Ba R napaan
TAWKKAN Tonrad Tymiamun oungnpagy. 1.19-mucon. @TC rypeamuiu
MUBUMUNUNHE BNeMeRmaapy — maiaonap manbacu (Qanada uunaémear
Mawunanap), Kupaémean maiabnap oKuMu (cucmemaza Kupub xeizan
HOCO3 MAWUHGRAD €Ku YAapHu mysamuwea doup Oylopmmanap),
Haebam (cucmemada my3amuiUUHL KVYMAEM2aH HOCO3 MAULUHANAD
conu), xusmam kypcamuui ac6obu (Mexawuzamop, KpuMa yemaxoua,
masMupIauL yexu), yuKaémaan manabnaap oKuMu (CucmemManu co3 éxu
HOCO3 Xoramda mapk 3maémaan MawuHaiap éxyo KOHOUpul2aw éxu
Konoupwimazan Gyiopmmanap). Hemar, E = {e,, es, e; ey, es}, R= {r,
Y3 t3 Iy Fsh

Butra obnekr 6Mp KaH4a cHcTeManap Ba, JeMak-kd, GHp KaHua
CTPYKTYpanap opkam udoianaHumu mymiuH. 1.20-mmecon. [Juzens
dguzamenu Mypakkab mexHuxaeut cucmema (obvexknm) cugamuda
KPUGOWLUR — WAamyHIu Mexanusm (I-ocmcucmema), 2a3 maxcumaau
Atexanusmu (2-ocmcucmema), Enungy OBUAAH MavMuHAQUL cucmemacu (3-
ocmcucmema), mounaui cucnmemacu (4-ocmcucmema), cosumum
cucmemacu (5-ocmeucmenma) ea osuzamennu OpauULL cucmemacu (6-
ocmcucmema) xamoa yaap opacudazu bozaanuwap  (Kucmaap,
demainap) dax ubopan.

Cucreva QaoJHATH BAa CTPYKTYpacH opacHgard Gornammmi.
CucTeMa Y3HHHHT CTPYKTYypacHra MOHaHA paBvmija haonuaT Kypcara-
qu. Bepunran crpykrypanu cuctema uiyOxacus daonuat kypcaramm,
JeMak, CTpykTypa (aoNuaT YCyJHHU Tynanuruya Genrunaiimn. Ammo
(aonuaT cTpykTypasn Tyna Genrmnab Geponmaiinu. YUynkn 6up Typaa-
v auuK (aonuat (GyHKIHA) Ty PN CTPYKTYPaK CHCTEMAnap épaamuiaa
Gaxapumumm Mymiud. 1.21-mmacon. Tynpoxnu roxopueu ea nacmiku
Apyenapea avcpamut KupKu, Xocun 6yrean naaxcarapHune ypuniapu-
HU ammaumupub asdapuw ((aorusm) ioKopeu eéa nacmku apycaap
xopnycnapuza (bepurean Cmpykmypaza) s2a  ukku apycau  nayz
(mexnuKasuli cucmema) 0CUMacuoa aman2a ouUpuNadu.
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1.22-mucon. [lavma xocununu mepuwnu  (oup (/,ao_.-;usmuﬂ)

QOPUSORMAT EKU GEPIURQT WHUNDEAAN (RbHU mypau {‘lrf!il’-"""-w’“'w)
M—mnmmu

Q1P (mexnux o0vexmaap) épdavuda Gaxcapuill U

1 pasapiil KENAT

CRCTOME MY NHTH, CHCTOMAHMHE atpod MyNuT X
. arTMocs

NROHITE NMPMATEN NAMMA Hapoaan — reoediepa, 4
e, Smocdepa (oaeMIAPMM NaMm V3 punra onam), texiocepd B
s iy il ."l]\"\l"h"\\ A cnerema

" RN - L . A
: W SCRMESINISKN, VAR TSOMUAN A0aKan Owrra SnemMeHTHiHI
: g air YYH
GHRIIL BOKTODH MYPEKKA0 CHOTOMArE Kupran Kaaaiamp anement YUyt
sosrapn Simame Svemall «GesocHTay atpod-Myxutra peat

oy cudamuu xaiidaw yuyH myh-
S e - [Iynda
wda Grawwun kepax. L)

apea  Enuucmano, xaudo;’
w VHUMC mOpMINEa KAPUILIUS

napavempiapudan Gupudup. By napamempHunz
2 cucmeMacusuHe oup Kypeamxkuyu — ¥aso Xapo-
Damususs dapaxcacuza bozauk pasuwda Jzeapaduw. Illyndai Kuno,
080 Xopopamunusz 0apaxcacu — ammoc@epanuHe uuKuuL 8eKniopu
Xanidos azpszamu — MISXHURQSUN cucmema — YYYH Kupuui 6eKmopu
gazugacusu Gaxcapadu; ammocepa xaidos azpezamu YUy peat
MVFUROUp.

1.24-mmcoa. [Inéura Kewziueu €a KaAuxHAuSUHUHZ CMAHOAPN
FIMavagpdan wemiquuwmy nIGHKa ocmuza Huzum Ikaduean agpe2am
uue cugpamuza canrduil maveup smysuu omuniapoup. Ly Goue niénra
(Pear ayxun)uunz 6y uicky Kppcamxuyvy MAsKyp azpe2anm Y4y Kupuil
sexmopiaapu 0eé oauHadt.

CHcTeMaHNUT KHPHII Ba YHKANLIADH. Kupnr (In)  «MyxuHT -
CHUCTEMA» HUHT Tallku Genrucuanp. CucTema TypHTra Kapad «KHpHIL»
Tarcup, Gornannu ExM TALCHp TYBYH 0OBEKT XONaTHHN Ge/rHIoBUH
napametp Oymumy myminn. bapua «kupuuiiapy HMFMHINCH BEKTOP
TapIAaA MDOAANAHAINIAH YMYMIAINTAH CKMPHLIY HUA TALIKKIT 3TAJIH.

Huinu (Ou) xam «cuerema - MyXMTHHHHE TAIKA GeJITHCHIMP.
«Huiuu cuciema Typura kapa® Tancup, Gornanuml éKku TafKHKOT
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obbexrn xonatunu Genrunopun Kypeatkny Gyanmumm mymens. Bapua
WHuIcHLapn ﬁHFHIU[HCH ymymnarm‘aﬂ “HKHILIT 2% («qmmm» BEKTODH-
ra) kesrrupuiay, CucremManmuHr «4uKnilly BEETOPH YHANT Suesmes iapm
yayn axkupuity  6¥nonmabiis;.  «Kapais BA  CHAERE»  BERTOpSZD
CHETEMA B MYXWT Opacujiarya Arona ’}‘.«f.'w}-m.'.":,m,‘:v; € _sacrusipmns
KKUPMILD BA COUKUHIINIADA YHIAWS T2 WYX Taas wayn &z
noMaktyn, Mok (%), sneprerse (b0 w2 wslopveaaprme (1) rapper=y-
Jary OOrnanmiaapun s v a oiain

Ilynu airrnG v Ao MKy, aMaIHETIa CXAPDRIDY 23 «HGaD
TYIYHYATAPAHAHT MALHOIADH AYCyCHla Xorwpea mrona dwwp #x
Batau Myannunap CxkApasy B2 CTSMEYEE DRCTINENART SN
(pcuc:rmp:lap - TZLIMMOTIZD ) B2 "M ‘Wr?'m ARSIV IED
waknuna kapaiaunap. by xonze cmcrewarz SFwae Tmowmy v
TABCHPH) Ba CHCTEMAHMHT PEEKIDECH (CHCTOMIENET WIITTZ TIscars
ynap opkanu uboganasann. Bomxz symrmmEx syammedosc yevE
«KHPHII» Ba «MHKHILY — O TeTHILTNSZ CHCTSMAr2 ENpecTas =2 yeous
YHUKaETraH Hapcanap.

1.25-mmacon. OTC cucmemacuza rxupaémeas =apes — =ocos
MAWUHA, VHOaH YUKAEM2aH HAPCA — CO3 MAuu=a.

CHcTeMaHHHAT XyCYyCHATIapH. Xap Oup Mypaxxal (Texsmxasmi)
CHCTEMa, YHHHT 3/IEMEHT/IapH Ba OOFNaHHILIAPH YiTH9aM. Macca. TSI
Kyd, KypcaTkW4, camapa, YHYMIODJIHK, MyXTanHK KaOH OHp Katop
xycycuamiapra sra. OOBEKTHHHT Xap KaHJall MyXHM amoMaTtH yHHHD
XyCYCHATHAHD. XyCYCHATCH3 00BEKT HyK.

OO6nexTHH TaBeuGnauina Xycycuii, ymymuii Ba iinFuHAN Gaxonap
Kynnanunamy. Mnrusam 6axonn GepHin yays amoxmaa XVYCYCHATIapHH
AHUKJIANI, XyCycHii 6axoflapHH YMyMHIira aillaHTHPHIN Tanad 3Tiamm.

1.26-mucon. Kycaiaaprune ovunuue dapasicacu, naxina daraci-
HUHZ PAYaMy, 2y3a GapanapuHu myKkuiuue 0apasicacu, YaHoKoazt naxma
HaMAu2Y, HACMOA2U OYWI2AH KYCAKHUHZ JICOINAUIte  6araHoIu .
mepuM  annapamu Ut MUPKUUIUHUHS  KeH2IUSW, OapabaxIapHuHe
aliianuue NACmomacy, y3a MYNIGPUHL aNRAPAM WK OpoasIapy
Ounan uwanuu CoORY, OYHKEP2a TUSUI2AH, epaa MIRWISaH 8a myniapda
KonzaH naxma Muk0opaapu  naxma Mepuii  MQUINHGCH  (mexHuk
CUCHIEMA) HUHS XYCYCUAMAAPUHN OeRiIanou,

1.27-mucoqt. bup cexmap MaudoHIAH MAWUHA OYHRREPUSA fusiLi-
2an, epea MyKWI2an 6a Mynapoa KoAcaH NAxma MuOOPIGDUHLHS —
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xycyeuit  GaxonapHune — UMSUHOUCU (yemmHepoa) hnaxma Hmeputd
Mauunacu Gunan mepub oauHzan XOCuaHu (y/za) — dusundu GAXOHU —
QHURIAUW UMKOHUHY Bepadil.

Cucremannnar xosatn. CHCTEMA XyCYCHUATIAPUHWHT MYa#aH
BAKT MOMEHTHJArK KUiiMaTiapH TYnaaMura cucTeMa XonatH aeHunany.
Cuncrema xonaru anoxuna X0natTnap KOMMOHEHTHAaH uOopaTr BEKTOP
Tap3ua aHUKJIaHAMH,

Cucremanunr wkku Xonmat Oup Xwi1 &k Xap Xui OYHIIH
Mymknn. Xonatnap opacuparu ¢dapk tadgosyT me6 atanagu. CucreMa
OHp Xonartaan wkkuEuM XonaTra yTraHmaruna TadoByT maiino GynanH.
L.28-mucon. Fysa myniapu emunzan (14-16 ma yocun woxaapu nauoo
Gyn2an), ammo wurnuue madbupu ymiasurrazar dana aspodonu — oy
Guonozux cucmemanunz Gupunuu Xosamu. Fysa myniapuea nO2OHANU
warn Gepuw mocramacu épdamuda GouL nos ea éH WOXIAPHUHS YEVE
HYEManapu quanuaud, MAawuna mepuMu Y4yH Mo¢ — Xunya wariza

Kenmupuieay dana aepodhonu — Gy BuoNO2UK CUCMEMAHUH2 UKKUHU
yonamu, Masxyp xonamnap opacudazu gapi (120 cm (2930
myniapununz dacmnabru 6aranonueu) — 95 cm (warn bepunzan 2y3a
mymapununz éaranonuzu) = 235 em; 60 em (myniapHunz 0acmaadku
Kenanuzu) — 50 cu (yraprunz wain 6epunzanoan Keuunzu Kenaausu) =
10 ext) cuememarapnunz magosymunu Kypcamaou [12].

Tadosyr nuddeperuman (cucTema HaBOaTHarH AHCH XOJIATra
YaykcH3 $Tub Typrasma) éxya AWCKpeT Tap3na rozara kenamu. 1.29-
mucos. [[lydzoprannazan maiidon — monozpagur azpodon (cucme-
Majuunz Oupunyu xonamu, wyO20praH2aH MAHOOH YHUHZ UKKUHYU
yoaamu. Maskyp xonamaap opacudaeu ghapr; — 6y ouckpem magogym.

Xaidoe azpezamunune uw JCaApaénuda MyNpoOKHUNZ KQMMIUK
Kaniavury (monozpagur azpogionnunz dacmaabku XoiamuJHu iom-
WLOK, Matida doHadop paxyusiu mynpokka (aspo@OoHHUHS UKKUHYU
Xoiamuza) ysuyreuz ainanu6 bopumu — 6y ouddepenyuanr maso-
@ymoup.

CHcTeMaHnHAT Mogein. 1.10-pacmparun Mofen HOKOpHAa KEnTH-
pHAraE TYWlyHYanap Ba ynap opacujard OOFNaHMULIADHU  AKKOM
TAcBHpAanIn.



Cucrema
Herapacu

taruaance R

1.10-pacm. CHcTeMAHHHT MOAENH

Eunnagaran mMacalajapEEEr Typaapu. Mypakka6 cuctema
TaJKHKOTJIApUa OJATAa Y4 THIAArH XapaKTep/IH Macananap euniaiu.

Cunmes macaranapy — cUcTeMaHu (MamMHanM) daommaT kypca-
THII JKApaéHH MaBIyM, yHra Kyifunrad tanabnap maxMyH (Macanad,
arpoTEXHHK, TEXHWK-3KCIUTYATAlHOH, 3PrOHOMUK) ONAUHAAH OepuiraH,
Kyiiuirad TanabnapHd KOHOMpaguraH CHCTeMa CTPYKTypacH aHWKI/aH-
CHH.

Aunanus macaranapu — cucteMa cTpykTypacH Gepmnra, yHH
(haonuAT KypeaTHIN KapaEHU AHUKIAHCHH.

«Kopa candux» macanarapu — cucremMa OepHiraH, CTPYKTYpacH
HOMABJIYM 8K KHCMAH MabJIyM, YHHHT (aonuaT KVpcaTHi skapaun sa
MMKOH Kanap, CTPYKTYpacH aHHKITaHCHH.

Cucremann cHMBOAHK TacBHpaam. «O0wvext» (TS) Ba wxa-
paémy» (P) THNHAArH cHCTEMANApHU CHMBOINK Tapsia TVprOypuax,
fonpa €KH YNApHUHT KOMOMHAUMACH WMAKANIA Tacsupaam xaldy:n
konuaran (1.11-paem).



THIHAAC CHCTEMA

«OGserTH
THILIATH CHCTEMA €xn TeXHHK CHCTEMA

1.11-pacm. Mkxku Tunpary cucreMans rpadguk GenrnnaHHITH

«Kapatu» Egunnapan
TAHTAL Jkapaciu

«Kapaém» kypHEMIINAACE cHCTEMA XyCyCHATHApH. YMyMaH
aifTranfa, «kapaéH» atamac BakT YTHINM OHIaH HEAMaHUAUp OY/HIIA-
HH, amaira OWMIWHHK, S5HH Y3rapuIInHN aHraTaqy. XarTokH, Kod Ba
Tof kaGH TaGunil 0GbeKTAAp XaM JOBYII, Jikalla TABCHPHIA EMHPHTALH,
HYpaiiin — Y3HHUAT facTnabKky WaKinay Hykotagy. THpHK OpraHu3M-
Nap/la XaM XyJUIH [y Xon pyii Oepaam.

WHcon Tabunit sxapaénnap Gunan xaHoaTnaHMaii, CyHbHit JKapacH-
NapHH  ApaTagu. Yiap ofamnap SXTHEKHHN KOHIUPHIIra XH3MaT
Kinam. Hcow TaGuar koHymnapura Gyiicyncana, y 6ab3u TaOuuid
#apatHnap Ba yNapHHHT XyCYCHATIAPHHK Te3MAUTHPHIL, Ky4anTHPHLI
€KH AXIKAAWT MHTHIAIH.

HMrconnap pa TexHuia BoCHTANAPH MILTHPOKHIA CYHBMI apatH-
napra TascHp STyBuM oOBekTnap (onepanmanap)HuHr y ki Oy
XYCYCHATIADHHH TErHWIMYA Y3rapHIIMra anMAlTHPHUI JAeHUNIaAW.
AJMALITHPHII HATHOKACH/IA OMepaH/Ia MAKGYJT XONATra Kellazii.

«Onepanny (Od) aramacy 0y epna Makcald y3rapHiira y4pai-
Anrad Gapua npeamerap, CHCTEMaNap Ba XoJaTIapHHHT yMyMHi
HOMHHH Gunaupamn. Anmawmupuu MyaiisH TeXHOJIOrHsanap, MalluHa-
J1ap, anroputmiap épaamuaa amanra ommpunagy. 1.30-mucon. Tapsa-
Kaiazan gsa myniapuny yaapza warn depunt MamuHacu gocumacuda
Xunua xonea kemmupuw — 6y awawmupuiudup. By epda onepamo —
waKiu yszapumea yupazan 2y3a myniapudan ubopamn.

Oniepanyrapra oriepaTopiiap BOCHTacHIa TabkCcHp KypcaTHiamu.
Bynpaii tavcupnap OMEPATOP/IaPHHHT «YHKHILY BEKTOpJIapH Xucobna-

Hag.  1.12-pacmpna  anmvammw  kapa@HMHHHT  YMyMHE  MOJENH
TACBHP/IaHraH.
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‘ Onepatopnap: ¥ Qoawiap, Y Texmuxanocumazapu, Myt

z TEBCQ) aexmapu

|-

OnepannamiHr Onepananimr
AacTAa0KH XONaTH OXHPrH XonaTi
_—»| Onepaumanap  a4°

s T 7 m
BexTopAApH [ Kyumnaua wiu
i

BEKTOpAAPH

>

AnMaLITHPHLI KaPAEHH

1.12-pacm. OnepanjaiapHHAT AAMAIIHII )KAPAEHHHE YMYMHI
MojenH

1.30-muconaa onepaHgaHuHr gacTiabKkH XonaaTH — GOl MoAcH Ba
€H WoXIapH TapBakaiiad ycraH rysa TyniapH.

Texuura BocMTacH — ry3a Tymnmapura makn Gepysun UXV-4
mocnamac. Onepanusnap: 0; — UXV-4 mMocnaMacHHHHT FOPH3OHTAN
NHYOKIapH €paMuia Fy3a Tynu GOmI NMOACH YCYB HYKTACHHH YNIIIHII
(Gom mos GanaHAMMrHHM kKamaiTHpui), 0; — MOCIAMAHUHT BEpPTHKA
nuyoknapu €pAamMuna fysa Tynu €H MOXJIApH YCYB HYKTalapHHH
ynnnui (€4 WoXNap Y3y HINTHHA KaMailTHpuL ).

OnepannaHuHr OXUPrH Xonati — 6o mosich Ba &H IOXJIAPHHIHT
ynuamiapH KHCKApTHPWIIraH, SBHH XHIHYA [IAKIra KEeNTHPHIraH Fy3a
TYILIapy.

Mypakkal TEXHWK CHMCTEManapHHHI THIHK >KapadHnapuy — Gy
QoluKapHIl Ba POCTAANITHP.

Bomkapuw — 6y cHcTeMaHWHT LIYHAAll )KapaéHUKN, YHUHT BOCH-
Tacufia CHCTEMAHHHT Oup €ku OMp KaHYa KUPWLI BEKTOPIAPH YMKHLI
BEKTOP/IapH Kypcarkuuiapura makbyn Tapafa TabeMp kypcatamu &ku
ynapuu MakOyn Xomatra kenrupamu. 1.31-mmeon. Fysa mymnapuza
nozonanu waxi depyeuu 9XY-4 mociama époamuda «naxma naiicanuy
(1) ocmcucmemanutz pOCHAAHMAUOU2aH Kupuue F' eKmopunu pocm-
nauaduzan F Gexmopea, AbHu MAakOyn xonamea xeamupuut (Macana,
gyza mynnapuHunz Oyiunu oacmaabku 120 cm dan naxma mepuu
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Mawunacu yuyn kpaaii 6prean 95 cm 2ava nacaimupuw) — 6y II
ocmcucmemany Gowxapuue Jcapaéuu, mocrama aca Gowkapuul 60Ct-
macu f13].

Poctnam — 6y cucTemara Ternnuid LUyHOAad sxapa€HKH, YHHHT
€pAamMHia CHCTEMAHUHT Y3rapanuraH (pocT/IaHAAMIaH) MyaiiaH KypcaT-
KHYJIapH  3TajloH (6o1u1(apa,uuran) Kypcarkauiap ounan Y3ITyKCH3
PABHIN/IA CONMMIUITUPHIANM XaMja TErdiIH HeTNaHWIIap KuiMatia-
PHHH (3TaNOH Ba POCT/AHTaH KypcaTkudiap opacuaari $apKHH) Houra
KENTHPHUI MAKCANMA POCT/IAHAAMIaH KypcaTKHuiapra TabCHp yTka-
3unamy. 1.32-mmcodn. Tepuyv annapamununz MexHONO2UK 64 KUHEMANUK
RapavempiapuiuHz payuoHan KuiMamiapuiy maiiaul opKany naxma
MepuLL MAULURACUHUHZ azpomexHUK (pocmaanaduzan) (4, +As) Kypeam-
KUMIapuxu  daenam cmandapmuda Benzunab  KyiunzaH  3maioi
([4+4]) rypcamxuunapea sKuHAGUIMUPUML MAZKYD MAULUHAOAZY
(cucmemadazu) pocmnaw Jcapaénudup.

Bornanmm tumiapn. Vkku éxu yHaaH OPTHK 0GBEKTHUHI OHp-
Oupuira GormKnury €k Takcup Kypcatuimra Gornanuun (R) AeHnIagH.
Bornanumnap anoxuaa anemeHTNap, ocTcHCTEMAap Ba CHCTEMajlapHH
¥3apo Gormaiimn. X obwexr V obwextra HrcHaran R GornaHuIImay» AeraH
aymna R (X, V) cumpon Gunan udonananany.

BoFmanumnapHusr peduiekcHs, CHMMETPHK Ba TPAH3HTHB Ty piapH
Y6, ynap Kyitunaruya TaBcubaHaIm:

a) pemekcHBINK — Xap Gup oOBeKT Y3ura ¥3n akBHBANEHT (X~X);

6) cummetpuiIHK — arap Gup OGBEKT MKKMHYMIA SKBHBAJIEHT
6¥nca(X~V), nkxuman obbexT xam Gupnnyura sxHBaseHT (Y ~X);

B) TPaH3WTHBIHK — arapyia mxku obwekt (X, V) aiipum — aiipum
PaBHLIJa yUHHYH (Z) o6beKTra sSKBMBaneHT 6yca, Y Xoaa ynap y3apo
IKBHBANEHTIHD (X~Y Ba V~Z, nemax, X~Z).

Arap 10KOpHIArM y4Ta mapTHHHT XaMMacH Oup BakTaa Gaxka-
punca, Gynpaii GOrmaHHm SKBUBANEHTIMK OOFNAHMIIM (€6 aTananm.
Hkxn o6mexT Ypracuparu GornanmiTa KOppeTauua Xam Aeinnaim.

Bornaunm rypaapn. Yxwawaux — Gy vkku Eku YHAaH OPTHK
cucTemanap (o0nexTiap, jkapaéunap, (uKprap) OpacHOAarH MyaisH

YMyM#ii Xoccanap OHiaH aHMKIaHYBYM MOHAHIMHMK HHUCOATH. YMyMaH
aiftrania, YXWAUHK fapakacy TYMMK TeHrnuK (MIEHTHBIHK) Ba
XycycHii MOHaHIIHK opacupa TeGpanu6 Typaau. OGbeKTIap opacuza
GyHKUMOHAN, CTPYKTypasuii Ba Gowka Typhard YXWAUUAK OY/HIMA
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mymknaH. Kynunya ofmekTnap yxuiawl [eraHfa yYNapHHHT Talku
KypuruwH  (popMacH)HMHr OHp XWUIMIH (aMMO, Ym4aMiapHHHHT
TeHINIMIH 3Mac) TYWyHWiagy. YXWaumuK Japakack MaTeMaTHK Ba
du3NK MOACITAIITUPHINJA KATTA aXaMHATra ara. Vxwaummk KoHyH-
napy MOJieNb 3KCTICPUMEHT/IAPDHUHT HATHKANApHHU XaKWKHiA IIapouT-
nap ydyH MOC KEJHII IIapTIapHHH aHHKIall HMKOHMATHHH Gepain.

Ananozusn (ronoH4a analogia — MyBODMKIWK, alHAHIAK, ¥XIIaim-
k). OOsexkT €KH XOAWCATApPHHHT MYXHMM OelrmnapH, XoccaiapH,
cTpyKTypaiapn éku QyHKUMANApHHH MOC TYIIHIIMra aHanorus AeiH-
napy. By atamaHH KynH4Ya YXWIANUIMK MaABHOCHIA HILIaTafuiap.

Tomomopghuzm (TomMo ... Ba IoHOH4Ya morphe — Typ, maxi
ObBeKTNapHAHT TY3WINIIN, CTPYKTYpPAacHAarH YXIIANLTMKHKA, HHcOaTHH
udonanaiinn). bup cucremannHr xap 6up Tapkubmii KMCMMHM Ba Xap
6up HUCOATHHM MKKMHYM CHCTEMAaHHW KaHOalaup TapkuOuil KMCMH Eku
Kaujaiimup HucOatk cudatuna Kapam MyMKHH Oysica (amMMo akc
3mac), Oy MKKM cHcTeMa opacuaary Hucbatra romoMopdH3M Aeitnnanu.
By xonpa VXIWalIMKHUHT TETHILIHA WapTnapy Oaxapuiaqn Ba MOJENTb
SKCHEPUMEHTIap HaTHKATAPHHN HaTypara YTKasHil MyMKHH 6Ynamu.

Hzomopghusm (m30 ... Ba roHOHYa morphe — Typ, mawi). Bup
CHCTEMAaHMHI Xap Oup Tapkubuii KUCMMHM HMKKWHYM CHCTEMaHHHI
KaHpaitymp Tapkubui kueMu cudatMia Ba aKCHHYA Tap3fa Kapam
MyMkuH G¥iica, OyHpail cuctemanap opacuaard Hucbarra H3oMopdHam
Jeiimnagn. By Xonpma HMKKM cHcTeMa opacHIard TErHMuUIH TapKuOmii
Kucmyap HucOatura Golmka cucTeManga Xy[dW WIyHOad HucOaT Moc
KeNlajii Ba aKCHHYA.

Hoenmusnurx (motuava identificare — aifHaHnuk, TeHrnuk) — Gy
6up xun xoccanap (Genrnnap) ra sra 6ynran oosexTiap Eku Kkapa&Hnap
opacuiary HucOar. A6comor MIEHTHBINKIA XaMMa Xoccanap, HucGuii
HIEHTHBINK/IA 3ca (pakat Gan3u Xoccanap (Oy xonga YXImanuiuk rosara
Kenanu) oup xun Gynaau.

Ixeusanenmaux (NOTHHYA aeguivalens — TEHr Kywid, TeHr
kuitmarin). O6bekTnap EkM JkapaGHIap opacHlia SKBHBAIEHTIHK, TEHT
KuitMaTiuMk Hucbatn Maexcyy Oynica ynap 3KBHBANEHT HeHHIamH.
OKBHBaNEHTIMK MICHTUBIMKKA KaparaHja TYNapoKOHp, SLHM 3KBHBa-
JIeHT Aehwiratzia abcomoT NACHTHBIHK Ty LY HUATIH.

Mamenamuic gynryusnap. Marematik QyHKUMANAp Y3rapysun-
NApHUHT KOHYHUATIIM OofaHHIIapy cudaTiia HUCOATIAPDHHUHT My XHM
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KiaccHHn Tawkun sragu: y = flx). bynpaii Typpnarm mareMaTHK
dyHKuMAnap x Ba y OpacHIarH aHWK HHCOATHH, AEHH AeTepMHHAD
GornaHHIIHE Hdoaanaiim.

Catabuam. Cabal Ba y KenTHpHO YMKapraH Xo/1ca OpacH/ia accH-
MeTpuK HicOaT MaBxya. Caal xommcanu io3ara kentupaau. Cababui
HHCOATHHHT KaThHil (feTepmuHap «arap, ..., YHAA» lNakIugard) &xu
Kyucns gopmacu Gop. Arap xoauca keiiMHTH XomHcamapHu cabaGuucH
G¥:ca cababuAT 3arKNpH 103ara KeaH.

bozaanuut. Arap cuctema (3NeMeHT) HUHT MyaiisH YHAKHII BeKTOp-
napu OHp BaKTHHHT Y3una Kaicumwp cHctema (3NIEMEHT) YdyH KHpHII
BeKTopH Oynca, cucTemanap (NleMeHTNIap) opacHAard HUCGAaTHHHT
OyHpmait Typura Gormanuur jeitnnagu. Bormanym TYFpu (keTMa-KeT EKH
mapansien), TeckapH éku kombunaumsnamran kypunuaa (1.13-pacm)
XaMmJla MOZUIHH, 3HEpreTHK KU MH(OPMATHK MK OYITHIIHM My MKHH.

>
Li— S5 > 52
—
6 L
51 = Sz [ >
—¥
B
L S J_, S J“
—

1.13-pacm. Cucremanap opacugara GOrIaHHILIAD TYPIapm:
2 — KeTMa-KeT; 0 — napajuien; B — Teckapi Ba KOMOHNHANHANALITAH

«Maxcad-gocumay nucébamu. by — makcamiap (Ky/UIaHHIL, BasH-
tanap) cucremacn Ba YJiapHH amanra OUIMPHIN BOCHTAacH OpacHiaru
HKKH YPHHIIH aCCUMMETPHK HucHaT,

Dazosuti nucbam. Bynpaii makngarn Huc6aT HHCOATIAP TEMEHT-
JIAPHHHHAT (hasofary ¥3apo xonatuHM TaBcHmaiinn. ®a3oBui HUcOaT-
JIapHH TONONOTHs (JIOTHHYA topos — xcoil, ¥pUH Ba ... JIOTHA; MaTeMa-
THKaHHHT MCTalraH TaGHaTin oObexrap mwaknd GwiaH GOFIMK SHT

40



YMyMHi XoccanapHH YpraHyBYHM COXacH Xamja Iuy COXaHHMHr 5SHI
MyXUM TYLIyH4Yanapujaas 6upu) ¢ganu ypranaam.

Jlozux nucoam. Jloruk (Jrorvka roHOH4Ya logos — c¥3, ram, MazmMyH)
nuchar aeb oOvexTnap opacuaark «l; kuauk l; nany éxu «l; 1 arpoduna
Jxobinawrady THNOard Hucbatra adtunand. Mabsnym KoHcTaHTanap:
«Ba»; «EKuy; «Ba-EKN»; «HVK-Exuy; «my caGabnuy; «Eku-€xuy»: «arap
..., OVmcay; «arap dQakar .., 6G¥iaca»; «bakar wWyHAA .., KAUOHKH):
«renry. Kypunub TypHOIMKH, IOKOPUAA KEJTHPWIraH HHCOATIIApHUHTD
KYTIYHJTArH JIOPMK HUcOaTnapaup.

Baxm nucbamu. ByHpail makinnary HMcOaT jkapacHnap Ba XOOu-
cayiapHu BakT O¥iiinua TapTubra conuHraHnuruan udonanaiau.

1.5. Mammnna, Mamnuasuii cHcTeMaHHHT ACOCHH XyCyCHATIADH

Mainuna (motuHya machine — Kypon, Kypwima) — OUp Typmaru
XapakaT 3HeprusACHMHM HWKKHHYM TypJard XapakaT 3HeprusacHra
ainaHTHpuLl, MarepHainap €ku axGopoTiapHH Y3rapTHpHIL, aloKa
YpHaTHII, 10K Ba OJAMJIADHH TAIIMIN YYYH MYJDKAIUIAHTAH MEXaHH3M
€KH MeXaHu3MIap Maxmyu [14].

[15] apabuérpa «maummbay CY3MHHHr LIyH7Ad TabpudH KEATH-
PHIITaH: .. MIUYM MallMHa — Oy IIyHAaid MeXaHW3MKH, Yy V3UHHHD
Kypolulapu OwiaH HINYM OJNJMHNIADH IMyJapra yxmam KypoJsuiap
€paamuna GaxkapraH oncpauyANapHH aManra OLHpaguy.

Wirdn KeTMOH (MeXHaT Kyponu) OunaH epHHM OMIUATAAH, MUIYT
(MamMHa) Y3MHUHT JIEMEXH Ba aFrapruyy épAamua Xy[Uid LIy orepa-
unann Gaxapany, ammo Oy Xoiia MiyK (MEeXaHH3aToOp) EPHM ¥3U HOM-
watmaiiau, 6anku TuIyrHa Gornkapanu. IaxTa Tepuinl MamMHACHHHHT
MeXaHUK — Xaf/JOBYMCH NaxTaHH KyJapu OunaH Tepmaiimw, y daxar
MamuHaHKH GOlIKapanu, Fy3a Tyniapuard MaxTaHu 3ca LUNMHAEwap
(wuu oprannap) tepub onaau. Benkypak Epnamuaa uwym Gaxapaét-
raH apHK KaBlalJiek OFMp IOMYIIHW 3KCKaBaTop (MammMHa) Y3uHHMHT
uyyMuan Gunan ocoHrnHa 6axapanim.

Kypuunb Typrbanky, MalinHa Y3UHHHT HILIYM OpraHiapy 8paaMu-
Jla acocHil MIIYKM OrnepaldAHH ¥3u Gaxkapaau, M4 oprasnap (nemex,
arjapruy, WMUHAeT, YyMAY Ba 0.) MyCTaKWI paBHIjaa (MauIHHACH3) Wil
OazkapoaMai .
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Mamnnanap Kaunait muse 6akapuuiura kapab Typnapra Gymi-
Hami: SHepreTHK MatuHanap (Oyr TypOnHacH Ba HYKH €HYB JABHIaTelH,
JNEKTPOJBHTATENL Ba 3/IEKTPOreHepaTop), TPAHCMOPT MalunHanapH
(camonéT Ba BEPTONET, 3MEKTPOBO3 Ba TEIUIOXOM, aBTOMOOHIE Ba
BEJOCHMED), TEXHONOTHK MaluMHamap €kH MaliMHa-KypoJuiap éxyn
JY MaluHanap (T, ceaka, Fauia KoMGaiiiy, TOKapiuK CTaHOTH)
Ba MH(OPMALMOH MawKHanap (oMl apugMOMETpHaH TOPTHO TO
3aMOHaBHil 2MEKTPOH XHco0al MalliHaapHraga).

Malina Y3HHHHT YK (wApoun) opraHu EpAamma M Oaxka-
pamu. Tlnyraa Oy — nemex, maxTa Tepum MalIMHACHAA — IUMAHJENE,
3KCKaBaTOp/ia — 9YMHY, aBToM0obuIIIa — eTaKyM FAIAHpPAKIAp.

WMuwun oprasnap Gynrauu Gmnaw, arap ynap XapakarjaHmaca
MalliHa Xe4 KaHaka uimnM Gaxaponmaiinu. Jacriabku XapakaTHH 3ca
ABHTATeNIap XOCHT KAnamu. Ilmyr Ba mmnuupens TPAaKTOp JBHraTellH,
3KCKABATOp YYMUYM Ba aBTOMOOHNL FUIMPAKIapd 5Ca HHYKH EHYB
ABHTaTe/ M EPAAMH/A XapaKkaTra Kelam.

Mamwnna yaura xoc Gynran mmpy Gascapuind ydyH ABHTaTelb
THPCAKIN BATHHHHL ail/laHMa XapakaT MIIYM OpraHHMHT KOHCTPYKTHB
Xysokatiapaa Oenrwnab kyitunran Typmaru XapakaTura adTaHHIUH
wapr. Ilnyr jeMexw wunrapunanma, WNMHAENs aiaHMa, €TaK4dH
FUIIAHpAKNIAp TEKHC mapamnern, yyMuy 3ca Mypakkal XapakaT KHIIMILIH
3apyp. Muuu opramnapra Gymmait xapakatjap ABHraTelfiaH y3arwil
MEXaHU3MIapH opkank Gepunagu. MacanaH, MNHHAEN YUyH y3aTHII
MEXaHNMH — Oy akpaTiin peoyKTOpH, KapIaHiu BaJl, TEPHM anmnaparH
PEAYKTOpH, THULTM FHiMpakmap Grord Ba (QPUKLHOH TacManapAaH
HOOpAT MexaHu3MJIap Tymnampaup. Mammrazna 6y y4Ta acocHii KHCMHH
— HIIYH OPTaHHM, Y3aTHII MEXaHU3MMHH, BUraTe]HH — OYIUIIH YHUHD
MyXuM Xycycuatuaup. By xXycycusrra kapaG MauwuHaHu 0Goinka
MCTanral Kypuimafan dapxnam MymxuH. Mucosn yuyH MeEXaHHK
coaTHH OM0 Kypaiinuk. Vepa npyxuHanu JBHraTellb, My pakkab
Y3aTHII MEXaHU3MH Ba cTpenkanap Gop. AMMO CTpe/ikanap Xe KaHaau
ofinann umnn Gaxapmaiion — ynap daxaTtruHa y3rapMmac 4actora
bunan aitnaunG, BaKTHY Kypcatagu, xonoc. [leMak, coaria HULIYH Oprad
HYK, y MaumHa svac, akar BakThy yuopyM ac0oGaHrnHa ndopar.

Mabnymki, xap kampaii mammHaHs HIUIATHIO YYyH YHH Gow-
Kapuu j103uM. ByHuHr yuyn y Gomkapum kypuamacH (pyJ1 MEXaHH3MH,
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WITypBai, pUYarnap, nefannap, KHonkaiap) Omian AMXo3aHand.
Boikapui KypHIMAacHHH MEXaHH2aTop, oneparop GolKapaaH.

Pama XaM MalWlMHAHWHT 23JIeMEHTH, KUCMHM Xucobnanagu. YmHra
Gapua KypHIManap TapTHONHM paBUIIa MaXKaMTaHAIH.

[llyan aifTHO YTHII JO3MMKH, XaMma MaliiHa XaMm MYCTaKum
paBuinaa wmiail onMakau. Macanan, TITM Tpakrop ABurarenncus
ropMmaiian, JBMraTeib — MallMHa 3ca FeHEpaTop — MalMHa Ba EHHIIFH
HACOCH — MAIIMHACH3 MIIra TymMaion. JIBuratensy ¥T oNaupum yuyH
crapTép — MalunHa 3apyp 6ynanu.

MarmmHa KaHyanuk Mypakkab Gynca, yHIa AeTamnap, KHCMIap Ba
KypunManap coRM IyHYanuk kyn 6ynaau. Tuuinu Goponanu [TTM éxu
rana komOaitHu OUITaH CONUIUTHPCaK, OYHra HIMOHY XOCHIT KHITamMn3,

IOkopuaarunap nanonar GepAnTUKH, Xap KaHaai Mypakka® Kuii-
JIOK, Xy Kaliri MallMHAcH (TEXHOJIOTHK MallHHA) ABHTATeNb (3HEPreTHK
manOa), y3aTull MeXaHW3MH, HIIYH OpraH, oneparop KabH 271eMeHT Ba
OCTCHCTeMAaNap/aH TAIIKII TONTaH MalnHaBHi cuctemanup. Ly Gouc
Kylina MalUMHABMI CHCTEMAaHWHI acoCHii XycycHATIapuHH Genrm-
Jauira XapakaT KHIaMus,

1. Mawunasuii  cucmema (MS)uunz ymysmuii  deazunapu.
Bupunun ymymuii 6enrn — 6y cuctemagarv 37eMEeHTAapHHHT KYIIHIH
Ba xapxwutHragup. Xap kaHpait MSHHHT acocHit MaKcagy — YHHHD
dyHkupsnanmm skapaéunan Gomkapamaup. MakGyn Hin mapouTHaa
MalifHa napaMeTpnapiHu GoKapuII feTepMIHAp Xapakrepra sra Ba
my GoMc mapamMeTpiapHu MabAyM AMAno30HIapaa OomKapHID HMKO-
HHATH OOp.

1.33-mucon. Tepum annapamuda uwl MupKuy Kenzauzunu 22-36
MM OpaIuudaq pocmaail (GOMKAPUUL) U2 IMEXHUK UMKOHUANY Bop.

Akcapuar MSnap KOHCTPYKTHB JKMXaTAaH >Kyaa mypakkal (ITTM,
rajuia komOaitiu), 1y OoHc HapXH XaM KHMMart.

2. Mawunaeuil cucmemanap Xycycuamaapununz Kamezopi-
Aapu. MamnHaBHHA CHUCTEMANlapHHHT Oapya KYI COHJIM Ba KYI Typnw
XYCYCHATIApHHA TYPNH KaTeropusnap Oyiiuda knaccudukaumsnam
Makcajra MyBoO(pHKIHP.

2.1. Xycycusmaapuu yrapuu anuiiaui ycynusa kapad kaaccu-
Qurxayugnaw. Bynap W4YKH Ba TaUlkH Xycycuatnap. MSuuxr aiipum
XyCYCHAT/IApHHH CE3rH OpraHjapd BOCHTAaCHAAa €KH Typnu &paamun
acGo6nap Gunan aHUKIAW MyMKHH. ByHnai XycycHatnapHu Tamku ae6
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ataiivis. BowKka XycyCHATIApHH Tamikapupad Owinb GynmadmH —
VIapHI aHHKTaL Y9yH Maxcyc acGoGnap (yoysuiap)aaH (oiaaiaHHLra
Tyrpu kemaau. Bywnnait xycycuaTnapHu HukH Aeb aTaml MyMKHH.

L34-mmcon. Furdupax wunacu upn iozacuda Kamuna U3
KOAOUPMOKOG, YYHKU WUNAda2u Xaso Gocumu kamaiub kemzan. By epoa
«kamma u3y mauku xycycusm. Yuu xy3 unan GHUKIQUL MYMKUH.
Husenv kusub vemmoxoa. Bywuwez cababnapu Kyuudazuiapoax Gupu
Oyauwu  Mymxun: paduamopda cosymuuL CyroKauU Kamauean éxu
yaymar mavom 6yrzan; pac}uamgp CEKYUACUHUHS KNAnaHU pocmaﬂ-
Mazan; Mol Hacocu UWEeCMEPHACU QUNaHMAIHINY, ﬂeueameﬂﬂune }fuﬂ'ﬂé
ReMuMitl — UNKU XYCYCUSm, YYHKU YHu Kenmupub wuKap2aH caﬁ'adf!a_pﬂﬂ
anuktaue (monuuy) yuyn maxcye acbobrapdan goudaranuuiza myspu
Keaaou.

2.2. Xycycusmaapuu cababuii Goeranums opKanu KiACCugpuxa-
yuwraw. Xycyenstiap Oy Xonnma kupum Tabcupnapu (cabab) Ba
tymuns (oxubat)ra axparunamy. Kupuu Tancupiaph Ba QyHKIHIap
opacua Gup Katop cababuit GornanmmIap MaBKy .

1.35-mucon. IInyz  nemexununz mesda edupzmwﬁ Kemuuiu
(Gyniyus) yuu 1oxuor, smemardan maiiépranzanudan  (cababoar),
UnuHOETs MUUNGPUNUHZ CUNUG Kemuw (oKuGam) y1ap2a HOMYEPY
IMEPMUK UuLn06 bepunzanudan (cabab)oan keaud WuKAaou.

Cababuit Gornanumap dakaT MamMHAHMHT ML Jkapa€Hu/a ro3ara
Kenaju.

2.3. Xyeycusmnapny dyuxyuonan Gosnanuue Oyuuia rraccudu-
Kayuaraw. Xycycustiap Gy Xomma GopfaHMIa Y3rapagurad Ba
Gornanmwcns yarapamran Typaapra 6y nHHUIIN MyMKHH.

Xycycustnap Gup-Gupura Gormmk pasmuza yarapea Ba Oy yara-
PHWBH  dopmyna Epramuna udonanam mymxuH Gyrca, Oynmai
XYCYCHATIAPHH GoFnarmwina Yarapazuran THITa Kuputca 6y 1aam.

L.36-mucon. Mawunanune yaccacu m ea yseapmac mesweu V
Maviyst Gyaca yuune urzapunanvia yapaxamoazu KUHENUK SHePUACURU
(—UM}’C&RWMHH) T= RIV-‘/Q QIJOP—H_U.?EJ opxaiu anuxiaca 5)}.1'.!&(}{(,

Bowra XYCycHaTiapra Tancup KypcaTajHraH XycycHATIapra
Gornanuuicis y3rapysuunap geitunanm.

1.37-mucon. nundens YayHaueuHune Vaeapumu whurndenny ba-
{mﬁaﬁ Gananonuzunune, 6y aca am?apaﬂ; pamxaci  YAHamMAapuHu
yoedpuuwuea  0wub  xenadu. [llnundens poucu GPUKHATGPUHUHZ
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opmacunu  Yzeapuwu  dpukyuon macmaiap Kpndaianz Kecumu
dopmacuea mavcup Kunadu. by epda wnundenb y3ymausu ea poaur
apuxuacuHune Gopmacu BoIaHUCY3 Y32apVeunapoup.

2.4. Xycycuamnapnu yraphu MuKoop Jcuxamuoan anuKtale usxko-
Huamaapu Gyuuya kaccugukayuarau. By Xonmga XycycHaTiIapHu Kyiin-
Aardya rypyxjam makcaara MyBOOHKIUp: a) OCOH aHMKIaHANHMraH;
6) KWHMH aHMKIAHAOWTaH; B) MUKOOP SKMXATHOAH aHMKIAO
6y maiauraH.

1.38-mmcon. Fundupax wuxHacuHu UYL 1ozdcuda kamma uz
Kondupumu — 6Oy ocon auurianaduzan xycycusm. JluzenHunz xuzuéd
Kemuwu — Oy Kutiun anurnanaduzan xycycuam (oxubam). fama xom-
Gaunu 6ynkepuca HusuteaH OOH  XAACMUOA HOPAK  KUCMUSHMA
wukacmianzan Oon yaywu — 6y Mukdop ocuxamudaH auuKaao
Gyamanduzan xycycusm.

2.5. Xycycusmaapnu yrapuune axawusmu 6Gyiuya kraccugpu-
kayuanaw. By Xonpma Kyiupard rypyxjpap naiino Gynamw: a) skyma
MyxXuM; 0) MYXHM; B) YHYAIUK MYXHM 3Mac; I') MyXHAM 3Mac.

1.39-mmcon. [Taxma epea myprmacdan mepuuwe — 6y IITM
(cucmenma) yuyn sicyoa myxum xycycusm. Hyxmanux, wucraue myodamu,
baxo — ITMuunz myxum xycycusmu. Kabunada cosymiuunu 6ynumu —
ITTM yuyn ynuanur smyxum smac. IITMuune mawesu wypunuis, Katicu
paxeza GyAizanu mMyxum 6yImMazan Xycycusm.

Xap OHp XyCYCHATHMHI MYXUMJIMK JapajcacHHH KOHKPeT XOojaa
(mwapoutaa) Gaxomam Tana® stenagd, MacamaH, kabunana COBYTKHY
€ku ucuTrHYHMHT 6y mumm [ITM yuyH yHgannk MyxuMm axaMusTra sra
Oymmaran Onmp xonpga (aynkn IITM  kys dacoupa  wummmaiinm),
KyNBTHBATOp YpHATHIraH TpakTop kabuHACH[a COBYTKMY anbGarTa
OynuIIN Kepak, YYHKH Y acocaH €3HHHT XKa3upama MCCHEHIA Hiaimm;
Xai0B TpaKTOpH KaOMHACHIA HCHTKHY OYITHILN JIO3MM, YYHKH Y COBYK
KyHJap/ia XaM MIIaTHIaun.

2.6. Xycycuamaapru yaapuunz uzux moxusmu 6viiuya Knaccugpu-
Kayusiau. By Xonpa XycyCHATIApHH Ky MUAaruya rypyXianl MyMKHH:

a) reoMeTpHK XycycuaTnap: OGanaHink, y3yHIHK, KEHTITHK,
cummeTpus, dopma, 6ypuak, nuamerp Ba 6.;

0) KMHeMaTHK XyCYCHATIAP: TE3NUK, Te3NIaHuI Ba 6.;

B) MEXaHHK XyCYCHATJIAp: MYCTaxKamiHMK, MaCTHKIIMK, STHITHIL,
repMETHKIIHK Ba 0.;
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r) aKyCTHK XyCYCHAT/Iap: WOBKHH, TOBYII YacToTacH Ba 6.;

/) 3PrOHOMHMK XYCyCHSTNIAp: KaOHHajarH XaBo XapoparH, YHHHE
HUCOUI HAMINTI, YaHT KOHLIEHTPHSACH Ba 0,

2.7. Xyeyeusmaapiu koHcmpyrinopiux uutiapuHi 6asicapuauuiiii

manab smuwu GyiuNa knaccugurayuanaue.  ByHOai XycycHsTIapHH
[ITM Mucomima Taxun Kunamus (1.1-xampan).

1.1-»appan

Mauwmasnit cnerema (ITTM) XycycHsTIapHHHI KOHCTPYKTOPIHK
Hltaphan GakapHiura MyXTo#0TUry Gy itnsa KiaccHpHKanpsianl

Xycyenstapuusr Casonnap Xy cycuaTnapra
| KaTeropuacu MUCOJIIAp
Dynkus F CHCTeMaHHHT Wuryn yHKIHS.
dynkipacH HuMa?
Xapakat W CructeMa HUMA f¥3a Tyrnapuiad
Kunagu? QUWJIraH NnaxTalapHH
Tepu6 onaau (acockA
DyHKuman dyHKI@AA).
acocnauray Maskyp dyHKUHA YHYH ArpoTexXHHUK
Xycycnar Bd KaHmaii mapTiap KypcaTKH9/aap.
Xapaxrepiu?
a6 wnapymy CrcTeMa KHIIIOK HinoHsnmiuK Ba
Xycycustu Be X¥Kanury uinad TAEMUPOOIUTHK.
YHKApHIII skapa&HH
YUYH KaHUQTHK
Spromomik APOKIH? Xu3mar KjpcaTHul
Xycycusr Erg Cucremara KaHjai y4YH KynahIury Ba
KHITHO XM3MaT MeXaHHK-Xalia0B-
Kypcarmaﬂu Bay YWHUHIT WII IIapOHTH.
MeXaHHK-XaiiioBuKura
Scternk Xycycuat KanJait TancHp Tarke K pHHHILA Ba
Au Kypcaraau? paHTH.
CucTema 3CTETHK
JKHXATIaH KaHaKa Tamwin Ba cakmam
M% Kabyn KuHan? LIApTAapUHA
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xycycuath Di

Hina6 unkapuim Ba
peKanaTUpHIL
XapaKTepHCcTHKANIapH

LP
XyKykuii menépnap
GN

Texnonornk
Xycycustnap Fe

Hxrucoamii
Xycycuatnap We

CucTema Talumin Ba
caKJiail y4yH
KaHYaJIuK ApoKian?
CucTema KaHaan
maptiapaa
HCTeBMONYNIapra
eTxa3nd Gepunagu?
Kanua MEKIopaa
unuiab ynKapunanu?

CucreMa XyKyKuit
MebEpnap Ba
KOMAanapra Moc
KeJagumu?
CuHcTeMa MaBiKy

KaHoaTHaHTHpaﬂH.
TYrpupasH-TVFpH cOTHO
ONUI €KH JTHZHHT
OpKaJTH.

Maxcynot cepuana
uimnad YMKapHuianu.

XyKyKkuit Mmenépnapra
Moc kenagu. [latent
XYKyKH Gy3unmMaras.

TexHonoruara Tyna éxu
KHCMaH MOC KeJlafH.

TEXHOJIOrHAIapra Moc Te}l{amxop;
Konctpykropmmk Kenagumm? XapajkaTnap, JeMakK-KH,
xycycusrnapu Ko MarnuHaHu HIat HApXH KaTTa.
YHUKapHIL XKapa&Hu
Scamnm cudpaty He TEXAMKOPMH? I'abapuT ya4amnapu
MamuHaHMHE TAIIKH Tayabnapra ;xasob
XyCyCHSTIApH Gepanu.
KaH4YaTHK Cal{.l'[aHl"aH?
MaiuMHaHH KUM Ba 3aBoja scanraH.
KaHnai Taigpnaran? Cudaru axiomn exu
ypraya.

3. Xycycuamnap opacudazu nucbamnap. Bywpaii wncGatnap
moxuaTHHU 1.14-pacMpa KeNTHPWIraH wM3aManaprnad Owmub onca

Oynanu.

4. Xycycuamuap ea yaap opacudazi HUCOAMIAPHIU GHUKTALL.
Mamuna XyCcyCHATIAPHHH AHHKNAIIAA Yi9am, 3KcmepT ©axouau,

MOACINaluTHPHIL,

XucoOnai,

CONMMIITHPHII Ba XYCYCHATNApPHHHT

ONTUMaT lapakacHHH aHUKJIALI YCYIUIapH KYIIaHHNa 1.
4.1. Vayaw. CucreManapHHWHI MUKHOp (coH) OmnaH aHukma-
HA[MraH XycyCHATNApHHHU Yuam iymx Gunan Genrunan MyMKuH.
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XycycuariapHaar OepraraiIuri
Tuamu

!

Xycycnsiap opacnaa cababnii €xm

Gommxa Gornammm Gopmu?
Iy Xa
v
By xycycustaap Mazkyp [ X4 Ananumik
CHCTEMAra Terimmmnm? > [y Gornanmm Gopmu?
l; By xycyeisraap maskyp [ X8 3
IMIHPHE

| cunraTermmmnn? | it
3 Gornawinu Gopmn?

> fivx

1.14-pacm. XycycmeTaap opacuiarn 0Of/IAHNNLIAPHH AHHKTAN
ATTOPHTMH

annapamu  axcpamkuy bapabanu  Kuua-
sy xuTiap HaraHdAuZunU Begocuma yadaut

T2H Xyevenstaapy, #ean GesocuTa Y14ab Gynmaiiiuran KypeaTKuuIapu
MYTANACCHCIADHNHT SKCMEpT Oaxonauiy épAaMua YpHaTHIAIH.

14l-mucon. Mamunanunz mavMupbonIusuny  yauaul opKani
QruEaac Gyavaiou. Bup zypyy sxcnepmaap 6y XYCYCusmHu Oy3unuud-
AApHY. OCOH  monuAUMIL, HOCO3 OemamiapHu JICOUUOAH eH2uil euub
mum‘m.zu. massmuplaul meziueu, q’}up.ua—..qcos"mrw}iz xkaghonamid, Kum-
MAMOAZ0 ea Maguul masMupiaus Mamepuaiiapu manat Kumacaueu,
MAVMUPIOY.  mMexnonozuscunuRz  Maescyoluey  kabu  bup  Kamop
dpeyMeHmigpru xucofea onzan xoada baxoaatdurap.

4.3. Mooearguimupuns. ¥ nuam Ba sxcrepT GaXoNalIHUHT HIOKH
#iyx 6yarania XYCYCHATAAD MOZE/TAITHPHUL HynH CHiIaH aHMKIaHHIITHA
MyMKHH. Bynpa dynkumonan, ctpykrypasuii Ba Macwtab Mojesnap-
HUHI Oupuitan Goiaananmu myMKuH.
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4.4. Xucobnaw. Arap MAlIMHAHWHC KaHAaiaump Kypcarknwiapu
dopmyna Gunan mopananran Gjfica, Oy kypearkud KUAMAaTIapHHH
3XM épnamuaa xucobnad TOMHIT MyMKHH.

4.5. Conuwmupuw (mawkociauy). ByHna sSHrM MallHMHA STAIOH
MalMHa GUnaH CoMMIITHPHIIAIH.

1.42-mucon. XHII-1,8 6epmuxan winuxHoemu naxma mepuil
Mawunacy sHzu YUKAPUAZAHOG YHUHE aZPOMEXHUK KypcamKuuaapu
omanon mawuna XT-1,2 2a conuutmupuus opxanu baxoianza.

4.6. Xycycuamaaprunz onmumai 0apadicacuni anuknaul. AManug-
Jla MalMHANapHWHT ONTHMAN TEWIMCH, KYBBATH, MaccacH Ea
TEXHOJIOTHK MapaMeTpAapUHH aHMIKJIALITa TYFpY KENaln.

XyCYCHATIIApHAHT ONTHUMAN JapaykacH AMCKpET (MacaitaH. Ozpa-
OaHparu INMHAEANAD COHM) Ba Y3IyKCH3 (MacanaH, Oapafassmsr
aitnanMa, MallMHAHWHI WIrapHlaHMa XapakaTjapH) Tapija Verapud
Typaau.

OnTuman papaskany rpadHk Eku aHATHTHE Xpcofzam Fymy funa=
AHMKJIALT MY MKUH.

AHanuTHK ycyn OunaH xucoOGmamaz 3XMazs So#
XapaXaT Ba BaKTHH Texkam OwiaH CHpramixiz TypH Sspmss
Xucobra oM MMKOHHATHHH XaM Oepami.

Mucon yuyH kpHTepHil cupaTHIa TaHHAEDY M
WKTHCOIMH caMapafiopJHK MakcHMyMH E oaHETa=:
AHUKJIAUI YCYJIMHH KeJITHPaMH3.

a) Xycycusm duckpem map3da yz2apzaHod. SHTH MamIHHaEN -
nal YMKAPHITHUHT TaHHApX OyiiMdua ONTHMan BapHaHTH Gapia AHCKDST
BapuaHTnapun DXM é&ppamuna xucobnam iynu Omnas aHHKIaHATH.
Macana wmypakka6 O6ynraHma 4M3MKIHM, YH3HKCH3 &KHM  OHHAMHK
JacTypnam ycy/uiapHHAHT OupuaaH doiinananunanu. Xucodnam HaTi-
JKamapd okanpan EKM AMarpaMma ImakaMga  KypcaTtHiaagd, KaiicH
BapHaHTAa HKTHCOIWI caMapafiop/vK oKopH O¥nca, Yiua BapHaHT 3Hr
axumu ned daxonaHaaH.

6) Xycycuam ysiykcus mapsda yszapeanda. By Xonpma Xycycust-
HHHT ONTHUMAl [JapaKacH aHANMTHK ycyn Ounan aumknasamm. Taxmin
KwiHaérran E xycycHaT y3anykcus ¥3rapu0 Typanurad onrHMannan-
THpHII mapamerpH (X) HUHT QyHKumsacH cudaruna éswnagn: E = F(x).
Mawnymku, F(x) QyHkuua skeTpeman KuiimMartra sra Oynranpa x

i}

3 ONTHMVMEH
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mapaMertp Kyiunarn TeHrnama €paamMuaa aHUKNaHaauraH onTuMai Xy
KMIIMaTHH onaau:

dE

Fx)=—=0.

dx
Arap TagKHKOTYHHH MaKCHMYM KH3MKTHpCa
d*E
dxl‘

F=22<o0,

MHHHMYM KH3HKTHpCa
2
F'(x):c:;x—f )
TEHICH3MHKIAP E3unanu.

F'(x) = 0 Tenrnama ioxopn taprnbnm 6yica, yHHHT TakpHOKH
€HHMH COHJIH METOJ €paMua KHAUpPHITaTH.

Vikkuta y3nykens ¥arapysun napametpiap QyHKUMACHHUHT ONTH=
MYyMHHH TONHIIA XaM CORTM MeTof KyJuiaHmnand. Hkxura napaMetp
OyitiNa onTHMATIAWTHPHINEY anoXMa-aloxuaa OaKapUUIHMHT 0=
xncH HYK. By Xomja Tankuk sTHmaérraH XyCycHAT X Ba y mapamerp-
MapHHHT  ymkumscn F(x, y) makmmaa mdopananamu. Macaia,
WNHHAEN THIMMHUAT Galauanury (x) Ba YTKHpIaHUL Oy pyard (y) HHHT
THIIHUAT naxta Gynaknapuuu WiMHTHpHG omum napakacu (E) ra
TALCHPHHA TEKWMPHUIA MIyHZait Xon pyi Oepamgm Ba E XycycHAT
g;’rumannampnnaé'rraﬂ X Ba y TNapaMeTpIapHUHT QYHKUUACH

nanm:

E=F(x, y).

F(x, y) dynxumsnuar x pa y yarapysuwiap Oyiuda GHpHEHYH
Xycycuii Xocunanapy Kyjiugaruua E3uiaim:
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Xap HKKH Xycycuii XocHanap HOJIra TeHrMalTHPWITAHAA Xg Ba Yy
HHHI ONTHMAll KHHMartnapy YYyH TEHrJIaMalap CHCTEMacH XOCHII
Gy nanmy:

'F:(xoayu} = 0;

F_‘;():o,yo) =0.

By cucTemanH euub, X Ba yo KHHMAaTNap aHUK/IaHa/IH.

5. Mawunaeuii cucmemanunz maiaé 3munaduzan xycycuai-
aapununz pyiixamy, MaliHanaar cuctema cudaruaa Tanab sTHianu-
rad Gapya Xycycuaminape (arpoTexHHMK, TEeXHHK-DKCIUTyaTAallHOH Ba
SProHOMHK KYpCATKUUIIAPUHMHT Tana® STunajuraH KHiiMaTinapu)
arpoTexHuk Tanabnap (6ol TeXHONOTHK MHCTHTYT, MacanaH Y3M3U
TOMOHHJAH HLINa0 YWKHPagH), TEXHWK INAPTAap Ba TEXHHK TOINIIH-
pUKZa (SHrH MAlIMHAHM MIUIA0 YHKApWIMIIH peXanamTHPHIAETTaH
3aBOJIHMHI KOHCTPYKTOpNMK Olopocy Huuial YMKamu) V3 aKCHHH
TONaH.

Texnuk TONMIMpHK arporexHuk Tanabnap acocuza MuLIAG
UMKHNIaAW. YHAa KyHHgard MasiyMoTiIap KeaTupuiand [16]:

a) sIHTHM MalHa OuiaH anMallagurad MallHHAHMHT THITH;

6) MamMHaHWHT BasudacH; KyalaHum coxacd; sikuH 10 Hunma
Tanab 3THNafNraH COHM; HIIYH OPTaHiapHUHT JKapaéH PEeKHMHHH TaB-
cH(IOBYH MapaMeTprapy, MAMMHAHY aBTOMATJAITHPWITaH KypHIIMa-
nap OMTaH JKUX03NaHTaHIATH; Y3aTMa THIH Ba 6.}

B) anoxpja HurMa OMPAWKIADHMHT XapaKTepinu XycyCHSTIapH
(MoMWMNIHVKIIAPTra, MOMIAINra, MaTepHannapra, WHFMII [IapOWTHra,
TexHuKa xasdouanura pa Gomkanapra KyWwnaauras crienuduk Tanac-
nap);

T) BKCIUTYaTALMOH a(3amnury (Ml yHYMUHUHT opTuiun, KX max-
cynotu &€xv xom ameé cudaTHHU YCHMIIH (CaKNAHMINN), MEXHATHH
EHTHJUTAIIYBH Ba 6.);

1) MKTHCOMMit Tanabnap (dodnany v ko3QPHUMEHTHHUHT OPTH-
M, Macca Ba rabapuT YIHamMIapHUHT KaMalMiIM, EHWIIFY Ba SHEprus
capHHY nacaluIy, yHHHUKALKMA JapaKacHHUHT OUIHMIIK Ba 0.);
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by

¢) wiTuMonit Ba scTeTuk Tanabnap (3KCTUTyaTalHA KUJIMIIRIHE
xapdeHsnury B Kynaiinmary, 3aMoHaBuil KOHCTPYKTHB ¢opmarnap Exu
Jn3aitH, Terumnya 6y amu, cudariu finrmmm Ba 6.).

SIHrH MAWHWHAHWHT TeXHMK TOMMUMPUKKA KAHYANHK Japakaia
skaBo6 GepHH yHUHT AaBnat (kaGyn) CMHOBIApH HaTHIKAIApH Gunat
aHuKIaHanu Ba Oaxonaxanu. -

1.6. Mammunasuii cncrema HajapuacHEAHT acocHil KoHmenmAsIapH

MauHasiii cHcTeMa HA3apWACHHMHT acOCHil KOHLENIHMAIAPH
Kyltiaarinapaas uGopar [3]. '

Hasapuaunur makcagu. Hazapuseunr Makcamu — TexHAKaBHi
CHCTEManapra 1oMp Mamiky GHIMMIAPHM Ma3Kyp CHcTEMa XyCyCeHs:
JapHHE Tyna ouub Gepaguran TYIIyHYaNapHHHAT SXIHT KOMILIEKCHTE,
Ta'l.»pnlilﬂapra Bad KOHIanapra KeJITHpHIIL. By }Kapaéu,ua TanKUKOT4H
TeXHUKABHi CHCTEMANapra Ternuum aiipum SMIMPUK MabIyMOT/apra
3Mac, bankn cHeTeManapHy ApaTHIL Ba yapraH (oANAHUIIHHHT MoO-
XHATH B4 KOHAANAPHTa TasHayy, TyHIyHuanapHUHT SXITHT KOMILTIEKCHHI
ApaTHIl Y4YH nmactnab YJIAPHUHT MaKcanara M’j/BDﬂJHK CPICTCM&C‘[HK
Hinad lm[{jam 3apyp. Bynpnaii cucTeMa, GUpHHYMaH, TyLLYH9anap Mab-
HOCHHH KYUIMYa M30Xnapews amrjiam Ba, MKKMHMHIAH, MAaBXKYA
TYWIYH9anapian Oomka sury TylyHyanapHy  KeITUPHO UHKapHL
MMKOHHHN Gepuin kepak. Texmukapuii cucTemanapra (MaulHHa,
Thakrop, MTA ea Gomkanapra) JIOMp CHCTeMAaTHK TAIKHKOTIAp Xaky3:
Ta4a KeHr Mukécaa Ba kommekc pasuuza yrkaswivaranu GoHE,
HA3apHAHHHP 6}'Hﬂaﬁ HelyKTHB MeTONHIaH lbOFLE[ﬂJTaHHm MaKcaara
MYBODHIGIHD.
¢m£§azﬂmm’ YMYMHI QuKpnan, komyHzaH XyCyCHil KOHYHJIApHIL,
e MOHTHHH pabiinga kentMpuG wikapim, Kauwig OTHUL
xy?:;l;ﬂ METOMHINT Basugaciaup. YMymuit KOHYHAAH, KOMAAjaH

YEHH KOHYHIAp, Komnanaprmunr manTykuii KeHO THKHIINTA Kyr11a0

MHCOIT KEATHPHII My MKy,
i :rii;:l;ljzﬂ: ﬂuﬁmru;«fume acocuil KoHyHU Hefusuaa Mamea-
VAIAPUHL. ka6 Ounamura ymymuil KOHYHAGPUHUHE

Kauigh smunumy dedyx
YuR Memooununz naxadap camapaiu SKAHAU-
eunune ucbomudup, it P
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Hyxmanunz maccacu (m), yHza mavcup smyeuu (F) wyu eocu-
macuda onzan mesnanuwny (W) y3apo 6Goznoeuu  OUHAMUKAHUHZ
acocuii  KOwyHununz ~ mamemamuk — ugodacu  (F=nw)  Oan:
F=m%=>.Edf=m.d]'_'=;d(ﬁ)=d(rﬂf)=>

S=dm7) - M0dOuti HyKma Xxapaxkam MUKOOpUHUHZ Y32apuui

KOHYHIL.

F=0 6ynca, d(F)=0,dmP)=0 Exu mV=const - HYKMa Xapaxam
MUKOOPUHU CaKaHUUL KOHYHU.

1.44-mucon. Ilaxma mepuut - GNRAPAMY WRUHOEAU Ccupmuoa
ényeuu HyKmanunz abconiom mesnuzu.

V=V +V.+7,,

Bynda, V, - HyKmanuHz wnunden yxuea nucbaman ainanma meanuau; v,
- Hygmanunz wnuxdeanu bapaban bunan bupeanuxkdazu atanma mes-
auzi; ¥V, - HyKmawuve mauiuna 6uian 6upzanuxdazu un2apuiaHma
Xapaxamu.

Xveyeuii yon. Mawuna myxmab mypzanda (v, =0) ea annapamaap
atinanub mypeanda V,=V. +V,..

Hazapusuunr erpykrypacn. Hasapua cTpykrypacH KyiHmaru
acocuit KicMmitapaad ubopar 6YnHmM Kepak:

- TyHIyH4aJap CHCTEMAcH;

= AJIMAIOTHPHIII CHCTEMACH;

= TEXHHK x{apaémm anMalmTHpPHII CHCTEMACHHHHIT 3JIEMEHTH
cudaTuna Kapau;

- TeXHHK cucTeManH (TS) anManmITHpHI CUCTEMACHHHHT 3IIEMEHTH
neb Kapau;

- TS uuHr Basudacwy;

- TS HuHr cTpyKTYpacw;

- TS HHHT X0ccanapH Ba yTapHH Gaxonam ycyiapH;

- TS HH 103ara KeJIHIIH Ba PUBOAUIAHHLIIN;

- TS HHHTr 3BOMIOLHACH;

- TS Hu cHeTemaTHKacH (CHH(IapH, Typlapy Ba Ky pHHHILLIAPH).

Hazapan typaapu. Hazapua xyanasvm coxanapu OViiM4a MKku
KaTTa rypyxra 6yamHanu:

- TeXHMK CHCTEeMANapHHUHT YMyMHH Hazapusch: Gapua TexHHWK
cHcTeManap, LIy AyMiIaJiaH, MaliiHa CUCTeMaNnapy YUyH Xam Ypusnu;
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- MaXCyc HA3apHA: TEXHHK CHCTeMaJapHMHI cHH(apu (Macaas,
ozzwit Ba Maxcyc muIyrnap), Typnapu (MacanaH, FHILIHpaiuiH «MareyM
8940» Ba samwxupiu BT-150 xaiigos Tpaxropnapu) €kd pycymiapiHi
(macanas, TT3-80.11 wonuk TpakTopH) TAAKWK STHINAA KYJUTAHMNAIH
BA YMYMHIT HA3apHATapHH PUBONUTAHTHPATH.

Kumnok xykanury mammmanapusuar (KXM) TanxukoTiaphid
Qoiinananunaguran Maxcyc Ha3apUANADHMHT CTPYKTypacH OHarad
HePapXHK KYpHHHIIa Oynanu (MacanaH, rnaxTa TepHII ManrHHacHHHHT
Ha3apHACH — TEPHM annapaTHHHHT Ha3apuAcH — IUTTHHACILIH GapaGaH
Ha3apHACH — WIHHAEN Hasapuack). TexHUKaHUHT GMp xaH4a coXaild-
pHra oup Tajknkotnapaa Guphai KyanmaHWAaAMraH Maxcyc HasapHis
Tap aloXuAa YpHHHM sranmaitnu (MacamaH, MexaHU3MJiap HasapHicH,
Mallia AeTalapu Ha3apracH, yXTANHK Ha3aphsAcH Ba GolKaiap)-

Hazapunnn Gomxa ¢amnap Gumam Gormmiymrm. TexmHK
chctena Hasapuacu (TCH) 6up katop dannapra acocjaHanH, cucrema
CTPYKTYPACHHH KeHraifumIy, SHrH 3MeMEHTIAPHAHT KY INHITHIIH, TaKH=
KOT MaKCapuHWRr y3rapumm éku sHOM TanaGiapHn rosara KeEJHIIH
OlaH yhapHUHT comu opru6 Gopamm. 1.45-mMECOJL. KX mawunana-
purunz Gazosuii medparuwaapurune oudgbgpepenyuan menz;tmlanapumf
mysuwoa ananumux mexanura Qanununz yeyriapu emapnu. Bynoail
mebpanuuapny macodugpuii 103 bepuuuny ¥ucobea onu manab
Imuica, madkukomiapda cmamucmux OUHAMUKA Ganu ycyanapuri
Yau griaue ga Fireﬁpaﬁmu‘qapguﬂg KOppeaayuon qbyma;uﬂcu xaﬂaa
CHeKMpan 3uunuauny anukrau aosum GyAAOU.

KX mMawmmanapusminr amcukotnapura  X03upa MareMaTHKE,
MEXaHIKa, MaTepHaniap KapmmNKuTH, XTUMOJUIMK HA3apHACH BA Mare-
MATHK CTaTHCTHKA KaGy (hynaavenTan ganiapiaH TawKapyn GHONOTHA,
ArpOHOMUs, JeummmiauynocanK, TYNPOKILYHOCIHK, HKTHCOJ, 9ProHo-
MHIa, JI0THKka, CHCTeManap Hasapnsch cuHrapu Gup KaTop (annap xam
#ant sTumMok g,

Texumk CHcTeManap Hasapuscn KX MalIMHAJIapHHA JiofiHxanati,
#calll, MIITaTHW, Tawmum pa caknawra AOMp KYrsiab MyXaHOAMCITHK
baHnapunn Gup «kommray Cofiazi, YNApHHHT OJIMra MyaiisiH AHIH
Tanabnapny Ky,

1.46-mucoyn, KX mawunarapu demannapununz manab smunaou-
San Aycmaykamnuey Mamepuariap Kapwuaueu ganu Epoamuda acoe-
anaou. Ly mycmayiamauny demaniapnu uuLAQd LUKAPUILL JCAPAERU-
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0a mavMuHIauw 8a UKMUcoOuil camapacuHu baxonaus YUy maokurom-
Japza mesuuuiu pasumc)a MAULUHACOZAUK MEXHONO0ZUACU 64 UKWUCO-
Quému, AvHU Maxcyc dhannap icarl smuiraou.

1.47-mucon. Tpaxmopuu yuyn Kyaai, mebpanuwuaap avniumyoa-
cunu cyHOupaduzan e6a xaeo xapopamiu GOWKApUNAOU2an KabuHaHu
Apamu, notuxaiaw éa uwnab yuxkapuul eazudaiapu oiumMIap, KoOHcm-
DYKMOpRap 8a My¥anouc-mexHoN02hapHy AXAUM UJCOOuUll Jcavoaza
bupnauumupadu, yiapuu mavkuonanzan easugarapru baxcapuwza
upHaimupaou.

TexHuKk cHCTeMaaap Hasapusacuun Kyanapmmua. TCH amanuit
KYIUIaHHIIaH TamkapH GOwimum GepHill XycycHAT/IapHra Xam 3ra
6ymumm kepak. TCH atipum danmap opachaaru derapaiapHH Ba ¥3apo
GornanvmnapHy  Genrwjam  Xawmnaa ynapra MyaiaH TapTHOIapHH
KHPHTHIHK TasMHHNaHIKH. ByHn xucobra onranma, TCH nadaxat KX
MalllHHalapH COXAacHOard TaAKHKOT/IApHH yMYMIALIraH YCYJUiapuH!
Genrunamr Ba Kynnaumjga, Ganky mMyxaHOuciHK (aHIapyiHH TAKOMMI-
NALITAPHIIAA XaM KaTTa axaMHATra ara.

Texnuk cHcTeManap HazapHACHHHM PHBOMUIAHTHPHLI Ba yHmaH KX
MaITMHANAPH TaAKMKOT/Iapujaa KeHr (oiiJaNaHuIuHKHT ad3ajiiHKIapy
KyliuparunapaaH ubopar:

1) maskyp Hasapua Gapya Typparn KX maumnanapura xoc G¥iran
yMyMH KOHYHUATIapau 04ub Gepaau. ¥V cucTeMaBHii KaTeropHaIapHH
kVyutam  koGunmatura sranuru Tydaiinm Gup coxapmaru mManakaswmii
TaskpnOaHy GollKa coxanapra »and KUIuIra MMKOH SipaTaiu.

1.48-mucon. Bapua mypoazu KX mawunanapununz xubeprenmuic
Modennapuza KupuuL, GowKapuul 6a YuKuut 8eKmOopIapUHUHZ XOCAU2Y
Gyndail MawuHanap y4yH yMyMui 6y12an KoHyHuAmoup.

1.49-mucoun. [laxma mepuui MAUUHACURUHZ AZPOMEXHUK KVpCani-
KUMIGPUHI OWLUPUUL MYAMMONAGPUHY Xan Kunuuoda Kyaianunzan cuc-
meaamuic nMAOKUKON  YCYA1apuoan eaina Kombailnnapunu wynoai
KPpCamrUNIaPUHI AXULUAAIL uynnapuni usnawda demanon Goiidana-
HUMWL MYMEUH;

2) Gapua Typaark KX MallMHanapuHH «TeXHHK CHCTEMAsapy
cuH(pHWra amjall MYXaHOUCIUK TaAKMKOTIADHMHT HadakaT aHuK
TypHard MalluHara, Ganky xavMma MawMHANAD YYYH XaMm YpuHAM
Gynram ycy/UlapuHM MINA0 UMKMII MMKOHMHM Gepagmu. Maskyp
gnpamys poupacujia HadakaT TEXHMK CHCTEMANAPHM yMyMuil xonpa,
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Ganku myaiisg cundpard cucTemanapHu Xycycud Xomnpa ypraHuil
MYMKHH.

1.50-mucon. Cucmemamux maxaun sz 000uil Mawiuna — muuLid
GOpoHG YuYH XaM, Mypakkab mawuna — sauia Komoainu yuyH Xam
UWLOHYAU TAOKUKON YCYNUOUp.

Cucmenmamux maxaun ycyrudan houdaranud mexnHuxkasui cucnie=
Ma — xaildos azpezamuny, OCMCUCHeMa — HAYSHU 8a HUXO0AM, anoxuoa
SAEMEHI — UWHU OP2AHNAD KOPRYCUHL MAOKUK IMUUL MYMKUH,

3) abcTpaKkT TyuyHyanap Guian HUDIam oMM Ba MyXaHIHCIapHH
dukp Ba TampuOa Kyyd OwnaH TajgKuK OTHIN KuiimH GyaraH
macananapra WiMuil ycymiapeu kymmamra MakOyp 2Tamu. by aca
(anparu sckupran TpanMIKANap (TAAKWKOT yCy/UIapH) Ba KomiuiapAaH
(Kapalunap/iak) YeTra YHKHII IMKOHWHK Gepaliy;

4) TCH xap kanmaii Texunk (cucTemaBmii) MyaMMOHH CHCTEMalTH
€HALIYB HYKTaW HA3aDHAH AXJIHT TATKMH KWJIMIIra HMKOH Gepajid.

1.51-mucon, Anux pycymoazu mparmop éa KX mawunacu xamoa
yaapdan mysurean MTAnapnu Gynaxnapza ascpamma, sxaum «Kopa
CaHOUKY WaKnuda madkuK, smuus MYMKUH;

J) KHOEPHETHKa, CHCTeMaTHKA Ba Y/IAPHHHT TYUIYHYa, KOHAanaph-
AaH Qoiinanawmu MyxammMciap Ba omMmiap OpacHIard MKOAWH
Vlokanapin MycTaxkamiaiinn. Bywman Tamkapu 9/1eKTPOH Xpcodnaul
1aliHHaNapi Ba MEPCOHA KOMIMBIOTepapHi KYJUlall 4YerapanapHHH
Kewraiinun GwiaH MalMHATapHW ApaTMIN Ba JOAMXANAmarH Kymiad
ONEpALMANAPHH (OpMATALITHPHII JkapaéHyIaph eHTHUIALIAN;

6) Gornanmmnapn yxuamy GYnraH TeXHHK cHcTeManap KiacciapH-
HH  WAKUIHTHDHI  MyXaHaWe Ba TagkMKOTYMIap YUyH MyabsaH
DyHKuns (4uicHm BEKTOpJiapH) &ku GOFMaHMULIAPHH XUCOONAITHMHE
TYPAH yCy/Uiapusn aunknawmya Gasa ponuuu Gaxapamu. By jkapa€nna
KYTHIAETraH eqiMIap Tymnamy mumjad dHI AXIIA edHMyIap TaHnab
ONHHANN.

1.52-mucon. IMnyanapuu cucmemamux madsusomiapu Hamuica-
cuda uydeopda mapsa ea s2amnap natido GyMUWLUHU ONOUHU ORUUL
(vuruw BEKNOPUIHUKE MexHuK eyimy — Koprycrapu azoapma niyz (LD-
100, M-163), mynpox naraxcanapunu Fcotiuny AMaunupud azoapuut
(Uunuw eexmopu)uunz mexnurc evumu — uxku spycau niye (I19-3-35)
maraugh) smunzan,
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lynnait KUNUO, TEXHUK CHCTEMANap Ha3apHACH OJIMM Ba MYXaH-
JIMCIApHH  3JIEMEHT/Iap opacupard ¥3apo GOFNAHMILIADHHM TOMMIL,
AXIUTIHKHA TaMmoMun cudaTHpaa Kapaml Ba KYJUaml, TYPIH TEXHHK
o0BeKTIapaard MyXHM VXIIauuluk Ba HHUcOATIapHH aHHKIAW HMKOHH-
HH OepaauWraH xamia aHHK Makcajara HYHaITHPWIraH TaJKHKOT
Yycyanapu 6unan KyporiaHTHpaju.

1.7. I-6o6 GViim4aa xyJiocanap

Xap KaHgail Typaard MallluHa-TPaKTop arperaTHHH, TPaKTop Ba
KHIIJIOK, Xy /KaTUTA MAlIMHACHHY, YJAPHHHT KHCMJIapH Ba OHpHKMaa-
PHHH AXJIHT CHCTEMa, YCTCHCTEMA, OCTCHCTEMA Ba 3JIEMEHT/Iap Tap3naa
TaAKHUK 3THII MYMKHH.

Cucremanap AXITHTINK, CTPYKTYPAIHK, MyXuT OHnaH y3apo Gor-
NMKIMK, HEPaAPXHUBHIIHAK Ba TYpIAYa H{oaanaHum TaMounapu ounax
Genrunanany.

CHcTeMaHH Typliapra axpaTHmga OWp-OMpHIaH KEeCKHH (apkK
KUIMainran Xap XWi Kapanuiap Mamikyd. MacalaH, HEMHC OJIHMH
B. XyOka cucTemManapHH Typi¥ Me3OHNApHM XucoOra onrad xosina
KyHugariya Ty pKyMJalHy TAid 3TraH:

- WepapxuAmard YpHu O¥iiuua (ycrcHcTema, CHCTeMa, OCTCHC-
Tema);

- atpod-myxuTra GornaHHmy 6yiinua (oOuHK, ENMK);

- BaKT JaBOMM/IA XONIaTHHM ¥3rapumn OYiinya (JUHaMHK, CTaTHK);

- aonuaTian Gaxonam uMkoHMATIAapM O¥iuMua (meTepmumHap,
CTOXACTHK);

- KenmuO YMKHIK Oy iinya (Tabuuii, cyHBHiT);

- YHKHMII BEKTOPMHHMHI OOFNMKNMK XapakTepu OViinua (xomGu-
HATHB, CEKBEHTHB);

- Mypakkabnuk napaxcacu O¥inda (y1a Mypakkal, xyna My pakka0,
Mypakkab, onmuit);

- 3MEMEHTIADHHHT Typrapy OyHuya («o6BeKT» Ba (OKapatHy
KYPHHMIIMIATH CHCTEManap).

Mypakkab cucTemanapra YHMKamIMK, CHCTEMa XaKUIaru HazapHil
Ba amanMii OMIMMIapHA NacT CTPYKTYPalaHraHNWrH, TapkuGuii
XapaxTep, Keda&TraH »kapa¢HuapHu OaxONalIHMHT KyI KPUTEPHILTHTH,
Ky muamiink kabu xycycustnap xoc 6ynanm.
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Mypakka6 cucrema pasndacu, (aonusT, CTPyKTypacH, GaonHar
BA CTpYKTypa opacupard Gorianuui, aTpo-MyXWTH, KHpHII Bd
YHKHILIAPH, X0NaTH Xamaa momenn kabu acocuii Genrunap €paamupa
TaBCH(IAHAIH.

Xap KaHpai Mypakkal KHUDTOK XY2KalMrd MallMHACH JBHTrarelb,
Y3aTHII MEXaHW3MH, HIIYM oprau(yiap), onmepatop kaOM 3A€MEHT Ba
OCTCHCTEMAIAPAAH TAIIKHIT TONraH MalIMHABHI CHCTEMAaaup.

Maumnasyit cHcTeMa HasapHACMHMHT acocii KOHICTUMA/IApH
Kyfinarunapaad nbopar;

- Ha3apUAHHHT MaKcaiu (TagKMKOTYM MHTHIaguraH OXHpri
Mappa);

- HA3apUAHHHT CTPYKTypacH (GaxapunaguraH €ku Oaxkapria€Trad
TaAKHKOTHHHT 006M1apw, Kuemnapu Ba aneMeHTIapy);

- Ha3apHA Typnapu (ymyMuil, Maxcyc);

- HasapuaHu Gomika ¢amnap (macanaH, MaTEMaTHKa, MEXaHMK3,
arpOHOMIT, 3prOHOMHKA) GuaH BOFIMKIHTH;

- KYUIAHHIN coXanapu Gyiimya (pam, amanuér, Gummm Gepwil,
SBHHU YKUTHLI),

CHCTeManapHHar TYpKyMJIapu, rypyxiapu, TaBcudiapu Ba yaap
XAKHAArH HA3APHANADHHHT acocuii KOHLENMUMAIAPUTa JOMp MabJy-

MOTNap MauIMHa-TpaKTop arperaTiiapHHAHT CUCTEMANHINK Genrnnapn-
HIf acocnanira Xusmar Kunay.
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11 606. MALLIMHA-TPAKTOP ATPETATJIAPU
TANKHKOTJIAPU/IA CHCTEMABHUIINK TAMOWMILIAPU

2.1. «CucreMaTHKAraya» Aapp TaAKHKOTJAPHEHAT MOXHATH Ba
acocHii ycyiapu

«Cucmemamuxazayay Oasp pewwnraHaa yiran acpHuar 30-
Hiulapuraya, ShHH CHCTEMaN EHIAIIYBHUHT acOCHi KOHJanapd M-
nab yukunryHya 6ynran gaep tymysunagu. «CucteMarukaraday aaBsp-
Jard WiMMH TaaKAKOT YCYJUIapH X03Mpla XaM V3 axaMuATHHH HYKOT-
MaraH. By yCyJUTapHHHI MOXMSTH CHUCTEMACH3 Ba CHCTEMalH EHJAlIyB-
- NAapHUHI MMKOHMATJIAPMHHM KuEcnaul, (cHMcTeMaTHKkarayay» ycyjuapra
X0C HERMaHMILIAPHH aHUKIall Ba TaAKHKOTIADHHHI «CHCTEMATHKA-
raya» Ba CHCTEMaTHK YCY/UIapHHH KOMOMHAUMANAIraH Xoiaa KyJuia-
HMHT HCTHKOOIapuHn KypeaTuiuaan ubopar 6ynran [17].

Keitunrn acpnap naeoMusa ¢aH 3Hr aBBano, xonucanapna dakar
DIUJ,Hf:iJlHIGiH KHOAWPHILITra HHTHIIraH. By CTPATErHAHUHI MOXHATH
TaAKMKOT OOBEKTHHM KHCMIIapra Gynakiam Ba YJIAPHHMHT XOCCallapuHU
ypranmmpgan ubopat Gyiarad. Amoxuwaa KHCMAapHMHT ¥3apo TabCcHpH
amana ypraHwivarad. DneMeHT/iap OHpHKMacH MaBiyUIMTHra 95TH-
Gop Gepunranu 6unman, ymap opuii HAFHHAW HaTikacH neb kapanraw.
AHanuTHK ycyn neb aranran OyHpmail éHOANIYBHHHT MaKCaaM SXITAT
0OBEKT XOJIATHHM YHUHI KHCMITApH XONIaTH Ba XYCYCHATIAPHIAH Kenub
YUKMO TYLIyHTHpUINra HMHTHIHINAAH HOopataup. AHAMTWTUK ycyJima
KHCMJIApHUHT ¥3ap0o TabCHPHHM TallKMK STHIIra oOBEKT KHCMIIapra
Oynaxnanranzan kehnnruna xupuunwiran. [y Gome snementiapau
y3apo OMpHKHMO, AXNHTIMKHM XOCHI KWK — Oy opmuii kymmm
HaTH»KacH, JeraH l{apaul KBJTHS HUKKAH.

TankukoTIap sxapaéHura aHaTUTHK YCITyOUATIAPHNA KMPHTHTHIIH
HaTikacuga Ou3HM Ypa® TypraH ONaMHMHT TYpiHM aclmeKkTiapu Ba
XycycusTiapuHy Ypranysum kynrusa dannap naiino 6ynau. Macanas,
OMpriHa KHUUIOK XY/Kalurd Hunad YMKapuiliHu MeXaHusalisian
coxXach/ia NeXKOHYWIMK MEeXaHWKacH, JIOHHXalall, KULUIOK Xy Kamury

MAMHACOZIUIrH  TEXHOJOTHsICH, MallMHaldpHA CHHam, MamdHa-
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TPAKTOP NApKHUHM MLINATHLI, TABMHpIAL Ba cakiaul KabH Oup Karop
dannap ro3ara kenau. Xo3upaa Mycrakun 6yarad Oy Ba Gomika dannap
y3ura xXoc Myammonap TyTUlaMHra, XojMcanap cuH¢wWra, Y3HHHHE
KOHYHIapH Ba MaTeMaTHK anmapaTira ara.

AHanHTHK yenyOGuaTaaH QoiaalaHiIIHHHT AHa OHp HATHIKACH —
Mypakkal XoAMcanapHH TYIYHTHPHIIHUHT peAyKUHOHH3M A0 aTalyB-
i (MypakkaOmaH ojiira JTHII) ycynuHM maio 6YmHmmanp. YMy-
MHIT X0/ pedyxyuonusm Mypakkab xXofucanap XakpHaarxn OHiMMIapHH
HucOaTan oaanit XoAHcanap Xakuaarn Guumnapra KeNTHpHII MyMKHH-
JHTH TYFPHCHAIATH Kapamnapra acocnadrad [9].

SIXnuT pean onam Xakujary GHIMMNApHM KYI COHNH ¢aHnap Ba
HIMHH npeaMeTiap opacupa Takcumianumy KX mammHamapu y4yH
XaM Xxapaktepiauanp. Macanan, MTApnan dQoiigananum napaxacHHH
OLIMpII MacananapHHH YpraHyBum (amnap pyixatH xosuppaa iyJa
kenr (KX maumsanapn, KX mammHanapuan umiatam, KX mammna-
napumy Tabvupnaw, KX mMammnanapura Texnuk cepsrc Kypcarmm, KX
MalluHanapy Mapketutry, KX maumHanapyu HKTHCOAH Ba 6.).

AHBAHABHIT aHATHTHK ycnyOMET KYN KOMITOHEHTIH Ba Kyl
Oornanmumni mypakka6 oGbextiapun dakar KHcMiapu Oyiimua Ba
alipm napam CTpNap Xo/IaTHHM TEKIMHPHII OPKAJIIMTHHA YPraHHIIN My M-
kuH. 2.1-mucon. fMarma mepul MAUUNACURUNZ ANNAPamuHy maokuy
smuwda  yuu MYRKYMapuynap, whunoemnt Jéapaﬁamap, naxma
axpam:cwwap, ?{aﬁy& Kavepacu ed 60;4;_}“1 Kucmaapea a.wcpamaamap‘

3 Hasbamuda oy Kucsnap xam aipum sreMeHmaapea Gynananaou.
Macanan, winundeniu bapaban. oKopu 6a RACHIKI OUCKIAD, WNUHOGT-
4GP, YAapHuKz joKopu ea nacmiku masHuaapy, WRUHOENAPHY Xapakani-
Aanmupyeuu (myepu ea meckapu atinanmupyeuu) macmanap.

ARUIMTHE yeyn  aiipim Xo/iapa TAAKMKOTIAp [oWpacH Ba
OMMMIAPHIHE MyTaxaccHeamyBuHH TOpaiiTHpuO, anoxuaa dammaphu
Oup-6upu Gunan Gormanmwuny KuiinHnamTupud 0bopaau. Mannap
OpacHAary ysumimsap MaB3y/lapHH TaKpopaH TAAKHK 3THIHILY Ty (aii-
JIH MMM M3MaHMmNAp cavapanopauruny nacafimunra, 6up danzia
OMIMHIAH Mabym Gynran mamwkanapuu Gouka (awiap Eppamuza
AHTHAGH KHIMPHINUIMIA Ba afinan MaBKyJl MablyMOTNapHH KakTagaH
TYIUIAHHULLIKTA 01UG Kenanu.

Tankukornapummr kypeatiumsa, MypakkaG XoAMcanapHu o
XOMHcCanap opKkanK Xap kaupaii TYUIYHTHpHII ¥3 uerapanapura sra,
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YYHKA M30XJ1all HUCOGaTH 4erapanaHraH TPaH3WTUB XapakTepura ara.
Hzoxnaw mpansumuenuununz maviocy: arap X, tymyHda X; Hu, X5
TYIIyH4a 3ca X3 HM M30Xjiaca, yHma X, TyumiyHua X3 HU H30XIalan.
AHHMKIaHUIINYA, 1 €TApIM Aapaxana kuudk O6ynranma Xj, X5, ... . X,
yerapaiaHrad 3al)XKup/a TPAaH3HTHBJIMK YpuHIH O¥mamn. 2.2-Maco. X;
— IITM 6ynxepudazu naxmanuue udgnociur dapasicacu, X; — naxmaru
annapam ea 6yHKep opacudazu MpPancnopm Kopuoopudazu cenapayus-
nanuwe dapasicacu eéa X; — mepusm boutnanzanda 2ysa Gapanapuru
myrinuw dapasicacu 6yncun. Xaxuxkamoa xam 6y xyonda (n = 2) X,
Kypcamrxuy X; 6unaq uzoxnanaou, X; wypcamrxuy sca X, Gunan
uzoXnaHaou ea huposapouda X; xypcamxuy X; bunan usoxnanaou.
AMMO n mapaMeTp KpHTHK KHiMaTIaH TallKapura 4YHKKaHaa
TPaH3NUTHBINK Oy3unany Ba X Tyuynya X, HU n30x1a0 Oeponmaiion.
23-mucon. X; — naxma kycarnapununz emuiuws dapaxcacu, X, —
annapam uut MupKUdURURS Kenanuzsu, X3 — wWnuHOen MuiapuHun2
barandnuzu, X; — wnunoenHu annapam uwqu 30HACUOAZU QUAGHUUL
vacmomacu, Xs — wnunoen éa 4ymiaiu axcpamxuy cupmiapu opacu-
dazu mupkui, Xg — ONOUH2U AJNCPAMKUNHUHZ YPMKAIU MIAHKAIapU
Gunan mycur, Kuppanapu opacudazu mupkuiL, Xz — NHeGMamux cucnie-
Ma GeEHMUNAMOPU XOCUA IMAEM2an XA60 OKUMUHUHZ mesnusy ea Xg —
Mawuna GynKkepudazi naxma YUSUMUHY UWUKACHIGHZAHAUK 0apaicact
6yacun. Kyn tiunnux madxusomaapumus wamusicanapu X; — Xo, X3 —
Xy X5 = X, Xy — X5, X5 = Xy X5 — X5, 6a wybxacuz X; — X
WAaKNUOa2U NO2UK OKUOAMAAPHU YPUHCUS SKAHAUSUNU Kjpcamdu. Dynru
n =7 (8=nt1) 6yrzanda mpansumuenux 6yunzan ea X, napamemp Xz
KVPCamkuyHu u30x1au oAmazan.

AvanvTuk €Hpawlys unMui GunuvnapHd auddepennmanani
cababmn kynunya y €ku Oy MyaMMOHHM AXITUT XONAa aHmiam Hymura
yub 6ynmac ros conamu. Bywzait ropnapuu onmb TaHnaw ycysutapHHM
KHAUpUIL skapaénuaa dan uryHpaii yenmyOMATra KeNAHKW, y aHANHTHK
€HlauryBra KapmM y1napoK AXIUT MYpPakkaGIHKHW TaaKUKOTHHHT
Gomnanruy (cTapr) HykTacu nel Kapadimu. ByHzna cuctema 6ynaknan-
MacnaH TanKWK 3TMIajH, MMKA ¥3apo Takcuprapra nyTyp eTMaiiiu pa
cactema ©Oup AXJMT MOHONMT IWIAKIMAA Yprawvnagn. Byupait
CTPATErHAHUHT KYpHHHILIApHAAH GMPH — «KOpa CaHIHMK» YCYyJIMaup.
Huku Tyswmmmu  Homabiaym oObexT kubGepHeTHkama wyHaai
Homnanann. OOBEKT XyCyCHSTNapHHA Y3rapuill KOHYHJIAPH YHHHI
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peakunsiapura Kapab Gaxonananu, peakuusiap 3ca 0ObEKTra KYPQII
na¥TTaH TawkW Tavowpnap OwnaH amuioraHamd. Maskyp SR
aHaiTHKAra Ty6aH kapama — Kapuuaup. Y HU Op2eanusmManiuk Ie0 Ak
araiigunap. Bywmail énjamyBia aHanuTHK ycyJuiap KyJUlaHHIMAHUL
Arap TAAKHKOTIHHM aloXWia KMcMiap XyCyCHATH KH3HKTHpCa, yHis
AXHT OBLeKT XycycHaTnapuun GolIKApyBYM KOHYHHSTIApAAH KEMmi=
PuG WHKaphuTa Xapakar Kunagd. By Xompa SXJTMTHHHT XyOyCHSTUHIE
FHCMHEP XYCYCHAT/IAPH OPKATH CHHTE3NAII MyaMMOCH ¥praHmmMailii
17).

24-mucon. Aeap naxma Oaracunune acspodoHu 5.174"“-""‘_”‘““"'"
Ouzan ea Yoramu eaxm Jmumu Guian yseapub 6GOpaduean mm
buorozuk cucmena de6 Kapaieq, KycakiapHune OYuauil Oapadicactiil
T aepomextur Kypeamiuunapuza mavcupury ypaanuui — U
madsusomAGpuKe opeanusmamuk yeyrudup. ,

Mypaka6 o6exrnapra anammux Ba opraHu3MaTuK EHauysnap
OPachpari Ty6 dapkka kapamacnam, ymapra OMTTa JKYAa MyXiM
YMyMui XycycHaT xocaup. Xap UKKH é}mamyg XaMm aloxuaa 00BEKT-
TADHU (Y3, §awda» Yprawagu. [lly HyKrTam HasapAaH MasKyp
CHAALIYBNAD opacknark dapk wynjakd, aHATHTHK EHAALIYBAA OOBEKT
KHCMA2PH «§3u, Famuan Ypranwnamm, opranpsmaraKaza 3ca — 0GBEKT
XIHT X0M7a praumnay,

2.5-mucon. [lmnden muwinapu GananoAuSUHY RAXMA YuZumuri
Hikacranuuza mavcupunu madkus Kuruue uMKOMUKU Gepaduea
Mamexanux Goananuw — 6y ananumux énoauye, TITM mexioro2uk
YCapacuu  pescusapununz  Gynoati  wukacmAGHUWZA  MALCUPUR
adkuK; s~ Gy opeanuzmamue éndauyedup.

AQeycki, avanuétna anamumak pa opraHH3MAaTHK YCYJUIapHH
€Tapmiya yerapananranmmiry KysaTnnazy; GupuHYMCH KHCMJIADHH (Ma-
CaaH, wnugen) «¥3u, Y3uuay kapaiiam, aMmo, KMCMIIAD XyCyCH:-
THIA Xam, sxaut o6mexr (ITTM) (aonuatura xam OMpAAi TabCHp
KYPeatyBun 1apo Gornanrann KHCMJap TyruraMu — AXJIMTHHHT (Maca-
"2, TTTM exwonori APAEHHHHUHT) CTpYKTypacH XaM MaBXyJumi-
THHH XHcobra ONMANIM; HKKHHYHCH aca, sxurauaT (TIITTM TeXHOIOrHK
“Kapaéunuunr) AYCYCHATNApH Myalisn napacana xuemiap (UIMHHAEn-
13p, aipatiirnap, Eclapatopnap Ba Gomrkanap) XycycHST/IapHra ea
YAAPHUHT  §3ap0  Tavenpnanmumry GoFnHK IKAHIMTHHH  XHCOGra
OJiMaiinn.
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3amonaBuit ¢an camapacH 1OKOpPH, @aHAIMTHK Ba OPraHU3MAaTHK
€HJamyBJapHUHT YerapanaHraHMaH amManfa KyTHIMII HMKOHHHH
GepanuraH ycy/IapHH KHUAMPHIN skapaéHuAa CHCTEManM EHJAUIYBHM
TaHnagu. XosupAa OyHpail EHaulyBHUHT YCNyOMATIApHM eTapauua
MOITa0 YUKWITaH Ba ynap ¢aH Ba TEXHUKAHWHT TYPJIM COXalaphaa KeHr
KYILIaHWIMOK/A.

[lynn Tapkuiall JIO3MMKH, aHAIMTHK YCyNl Xyaau rpaduk Ba
COHJIM yCyJUIap KaTOpH MaTeMaTHK YCyJIaup.

Pean ofbekT MOAETH XapaKTepHCTHKAIADHHM aHAIMTHUK Iaknaa
ndopaNalHAAT XaM KynruHa adsamiuiiapu 6op. Yiapiad sHr Myxu-
MH, cHcTeMa MapaMeTpliapH KaHJak cOH KMHMaT/apyra sra Oy iHmuaan
KaTBMH Ha3ap TAAKMKOTIApHH YMyMHH XOnmAa YTKasMIl MYMKHHITH-
THOUD.

2.6-mucon. Sxcniyamayuon maccacu m = 3572 k2 6yazan TT3-
80.10 pycymau mpancnopm mpaxmopu tynoa V = 1,42-8,33 m/c
Oduanazondazu mesnux Guian xapaxamiawa onaoy. Yuuwz xap 6up
Xapaxam me3nuzuda onaou2an KUHEMuK SHEPUACUHU

1‘*:—;~mV2 2.1)

dopmyaa épdamuda xucobrad monuuL MyMmKUH:

V=142 u/c 6ynzanda T= 3,6 Kowcoyne;

V=4 m/c 6yneanda T = 28 Kowoyas,;

V=6 m/c 6yneanda T = 64 Kowcoynw,;

V=833 m/c 6yneanda T= 124 Kocoyns.

2.7-mucon. MTAnunz 6up cmenadazu uul yRymoopauau (2a/cmena)
iyiiudazu gopmyna 6unar ugodananadu [18]:

F;"rcu = O,IG’ Bk SVH rﬂ Tcu . (2'2)

(2.2) chopmynadan otidananud, xap xaxdat mypoazu MTAnunz
cMeHaguil uu yHymoopausuHu Benzunosuu hapamempiap ea yaapuu W,
KPPCamKUNHUHZ COH KUUMamaapuea@ mavcup SMull Xycycusmiapuxu
VMYMUEL MAIUN INMUUL MYMKUH.

UL JCapaénuda azpezamnunz XaKuKuti Kampos KeHanuzu KOHCH-
pykmue B, xaupoe Kenzauzudan GOWKADUUL AHUKIUZY, VCUMIUK KU
IMYRPOKHUHZ XONGMU, MPAKmMop 6@ KUULNOK XPNCANUSU MAUUHACUHUNS

MeXHUK dcuxamoan Cosnuzu éa myspu pocmiaqzanu kabu 6up xamop
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omuiap maveupuda Qapkranué mypadou. By apk azpi Ml
KOHCIpYKINUG Kampos kenzauzudan dotidaranuus xosghguyuern y
Hune suitvamaapu épdavuda 6ayoranadu (Macanan, muuny Gopoia
yuyw — 098, mynpoxxa énnacuza uwinos 6epysuu KyabHugan
yuyu: 0,96-0,98; cesnxarap yuyn — 1,0); ;

asaput Vi, mesnuk kawvanuxk kamma 6ynca, aapezmm‘.i&;
yiyau W, yau wiynwanux kamma 6ynadu. Ammo, 2undupaiapiiy
lamakcupawy, dara mpaekmopuACuHUHS IPUAUSY, OANQ IO3ACUNIR
Homexuctu, wunaraprunz deopMayuUATAHUMLY Kabu OMURIAP N
daiinu V,, guisvamy nacaiiué xemaou. By xonam Hazaputi mesnurAlR
Kanaitu kosghpuyuermy ¢ opKanu Xucobza OTUHAU;

W, Mukdopuea cmena eaxmu 1., 6a yHoan dhoudanariil g
Ko3puyuenmununz guimamaapu yam mavcup smadu (tp Mk
ma_ﬁ;uuﬁuﬁ Kutwamnapy; ysynwauzw 500 memp 6ynean danada ¢
Yaudawda aunduparny mpakmop 6wian — 0,80; sanocupni mpaxmop
Ouran - (,78),

Ananyrig GoFnanniuTap ONTUMAUTALIHAHT CaMapaiy ycyJuap:
A4H dofinanannur pa crcremaHMHr NApaMETpIAPY Y3rapraHia YHHH?
X0MaTHuy XapakTepnaiiguran uucOaT/IapHH OJIMII MIMKOHHHH Oepalii.
axmu;}?::z:m. Mawunanapuu mavmupraue yayn 3apyp 6yraoual

4 vaprune MTITza Maxcumar 0apoMad Kenmupadu2an ul-
140 Yukapuy, MUKOOPUHY QrUKIAU MACARACYH QHATUNIUK Hoznanuunap
64 YusURy dacmypnau yeyau épdamuda edunaou.

o dfa;;,;yp -’-i‘amifmuﬂa Mamemamux QopMynuposxacu KucKa Kppi-
udazuya éunadu:

E=C,+) C,x, »max; (a)
=

iauxj =b(i= i-_P}s ‘]
b (6) |
Z“qx; <b(i= p+l,m)'J 23)
%, 20(j=1n). (6)
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(2.3) dopmyranunz mapxubu: Xx; — ONMUMAUIAUIMUPULAOUSAH
napamempaap (Uunab NuKapUIUMU pPedNCcalauimupuilaémaan sxmuém
KucMaap Muxkoopu); (a) — makcad @yHKyuaCu KU MAKCUMAARAUL-
mupunaduzar. GyRKyus (maxcuman 0apomadnu ugodarosuu GyHrkyus);
(6) — menznux (=) ea menzcusnuk (<) KYPUHUMUOQ2U YEKAAHUUL
wapmaapu; (6) - wezapasuii wapmnap.

Macanada maxcad ynxyusn (a) nunz wexnanuue (6) ea wezapasuii
{6) wapmiapHu Kanoamnawmupudan maxcumar (E-»max) Kuiivam-
NApURY MALMUHIALUOURAH x;,x;,...,x, ONMUMAT ELUMAAPHY MONUUL manab

smunadu. Yuiby macana wuswignu dacmypraw yeyau époamuda evunaou
[19, 20].

AMMO aHalmMTHK Yycyjulapaad daxkaTruda ojauii MozesuUlapHU
TaAKUK 3THINA dQolfanaHnmn MyMKHMH, Xojioc. Mojaeuiap, AEMaKKH,
00BeKTIap Mypakkabalrana aHAIMTHK YCYJUIApHH KYJaml XaMm Moc
paBHLIa KuiMHIamany, Macanay, YH3HKIH TEHIIamMalap cCHCTeMacHHA
ey onub Kypaiimk. MawiymMkH, n TapTHONH AE€TEPMHHAHT
snemeHTIapH Gyiivua éimnranna n! xan xocun Oymamm [21]. emax,
ONTHTA YHM3HWKINA TEHIaManap CHUCTeMacHMHMHI aeTepmMuHaHTH 720
xanra (6!), yHTa TeHrnaManap cucTeMacHHMKH sca 3628800 xaara (10!)
sra Gynany.

TYpTHHYM AapaXcalaH I0KOpH anredpank TeHrjamanapHH yMyMaH
papvkaiapaa eqdud OyaMaiinn. AHATUTHK GOFNaHMIIIAPHUHT KaTTaaH-
rn (KyNOJMNMry, MypakkaONWrH), 3HC MYXHMH, AOMMO Xam OyHpa#
GoFnaHumapHy oMb OYNMacNWry, aHAMUTHK YCYJUIapHH MYyXaHOHC-
NIHK aManuéTHaa KYINallHA KaTTHK Yerapanaim.

I'paduk ycymnap AKKONHKKa 3ra 6ynranu Gouc ynapaaH aHaJIMTHK
yCy/lapHH TYLIYHTHpPHINAA Ba GeBoCHTA MYXaHIUCIHMK XHcoB-kuTo6-
napuaa keur doiigananunand. Ymap arapaa XucoG-kutoOnap ywyH
KAaTTa aHMKIMK Tana® sTHaMaraHga &xkM TaAKUKOTYMHU cHcTemMazna
KeyadTrad xapaéHnapHUHr cU(aT TOMOHJIADUTHHA KU3MKTHPraHaa aii-
HUKca Kynaiinup. Banau anreGpauk éxu nuddepernnan TeHrnamManapHu
TAaKpuGHii eMMMHHN KHAMPHLIAA, (YHKIMSTAPHUHT 3KCTPEMAall HyKTasa-
PHHH TOmMLIIA, TaXKpHOa HaTHXKANApPUra CTATMCTHK MLLIOB Gepuiina Ba
foimka Kkyn xonnapaa rpadguk ycyanapaaun doitnananmnanu. Adcycku,
rpadyk yCyJIIapHH TEKMCIMKAA EKH yuynyamnu dasona TacBHpIAHMIN
MMKOHMATAapU derapamadran, wy cababman ynap dakar oaamii
MOJIeJUIapra TaTOMK STHIAMH, X0JIoC.
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Myxauuennk amanuétuga rpadmap HasapHACHHHHL yCyntiey
anoxuna ypus TyTaau, GUPOK ynap XaMm Mojesiap MypamﬁﬂammmF
YIMHNHT SKKOJUTMCHMHM HijKoTamu. XucoGnam amanueTHia rpa!ilﬂ
yeynmap KVNHHUA aHANWTHK ycyniap Guiad Oupra KynaHunanu. B?‘
xonza ynap rpadoananutik ycyn aeb atanaam.

Keitunru naiimiapaa codnu ycynnap pUBOIAHHO GopMOK/a. Byf
yeynnapna xucobnam cxemanapu (opmyna éku Koupanap Hu a
(a7ropuTM) wawmpa Gepunagy, ynapau MyaiiaH TapTHOAA GaXAPHL
HATIKACHJA KWAMPWNASTraH HaTKara OpHIIHNAAM. x“"“&a:;
AapaCHHHWHT XapakTepura Kypa COHNM ycyjuiap TyFpy Ba yTepatiios
yeynnapra 6¥nunany.

Tyepu ycynman ¢oiiananunranna HaTHka COHIAp yc'rwlm:
Onepauuanaphy keTma-ket Gaxapuiu Hynyu OwiaH ONMHALH, xpcobatt
AHMINIUTH TYFPHAAH-TYFPY OPATK XMCOGNAPHAHT aHHKITHK P’-ﬂpwcm
Oornuk Gymamu. Wrepaumon yeyamapia Kumppriaérrad aTHKard
KaHmaiaup Gommarriy KuiiMaTiapaas Gouutab yriaspnagurad W:;
KET AKMHNammm #ynu Gunan spuunanaau. Xap 6up HapbaTaard KuHM
(vepauws) afinan Gup cxemana xucoGIaHAIH.

Kynunva tyrpu yoynnap anux, nrepanyon ycymnap ca TaxpHOHH
Yeynnap neiiunamy, 5

AMMO CHCTeMa TaKHKOT/IApHAA CORTH YCyIUiapaH doiinanaHil
YHYH onnit MatemaTHKary myxTa Gumu 03uM 6YNAIH.

2.2. MITA cuecremaThi TagKHKOTHHART ymymiii TapcuguapH

CHerematik TagkukoTHHET HacTiaOKH Genrunapunan 6UpH — 6y
HIapH ST, KoMnneke, KoMGHUHALMsIalray Ba GOLIKa YWM“ﬁ
RaMAa Maxcyc aramanap Gunas TapcHNaHuG KenuHran oGBEKTIAPHH
OHTTa yry Mt Hom — cucTemaruil oGbeKxTap ne6 aranumyaamgup.
lmcmi:{c]:fmawﬁmm TEXHIKA  BOCHTANAPHHMHE Mypamcaﬁnfim :3
e aTpo-myxur Gunan Y3apo myHocabary cnli:;ar ncuxaTuA
PaCTranumy wdonanamuuur sapyp ycnybuii socuTacH B2
;ﬁ;ﬂ;ﬁ;&xaﬂm-:mm{ Kypca‘r%n. MacanaH, MaIMHANAP KOHCTPYKLUHACH
S a;:mﬁ Gflprann caifuH, yNapHUHT K¥CMIapH HMIUIMHH MYBO-
T%MHHJ;am AMHAapHY  (DYHKUWATAHWIDH Ba  GOINKapHTHIIHHEA
Xam My paxkaGnawapu [7].

onnH
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Cucremanap kyn iiunnap aasomua yprauwiras 6yncana, kefuuru
JaBpnapaa OyHpaai TagkuKoTra SHTITHK — CHCTEMaHN KHCMIIap KOHTIo-
mepaTH (OMpHKMAacK) maknuaa 5Mac, Oanky KaHaKajup AXAUT Ae6
Kapalll, aBBaJI0, CHCTeMa KHCMIIApH OpacHIary ¥3apo TabCHPHHU TAAKHK
KHJIHII TeHOEHUMACH — Kymuimy. By kyriab TeXHHK Macananap y4yH
TafkuK dTunaérran oowext ([TTM)HUHT WYKM MYXHTHHH OHp KaTop
SNIeMEeHT/Ap (TepuM anmnapary, TApKaTHIIl PEIyKTOPH, anMapaT ocMacH,
OyHKep, BeHTWIATOp, XaBo KyBypnapH)AaH HOOpaTJIMIH, aloXuaa ane-
MEHTNAp xXoccanapMHUHr QyHaaMeHTan (CTaTHK, KWHEMaTHK, AHHAMMEK,
CTATHCTHK Ba GOlIKA) KOHYHJAPHHMHI SIXIIH EKH HHcOaTaH sXIIH
MaBIyMIHTH, amMo, Oy snemeHTnap OMpra KyMIHITaHAA YJapHHHT
Xycycuit xoccanapunu Kysatud Gyamacnurugexk Oup THUNHK XONaTHHHT
MOCIUTHAaH kennG uukan. AliHan my caGabnu Xucobra onuHWIIN
KHiMH, [emak-ku, aHbaHaBuii (Qamwiap MOMUMATAPH JOMpacHia
TYULYHTHPHG G¥nmaiinuran XoOucANapHM TYUIYHTHUDHIUra SPOKIH
TaMOMM/INIAPHHA acocam SXTHExu naiino 6¥nau.

DaoNMATHUHT HCTANTaH COXACHIA — HIMMA, TEXHHKa[a, MKTH-
Mouit Xa€Tia — MHCOHIApPHUHT AIOXHWAA M3oNALMANAIIraH 00BeKTIap,
#apaénnap €ku Xopwcamap OMIAH 5Mac, KHCMITADHHHT (3JIEMEHT-
NApPHUHT) MuKK Y3apo GOFNAHMIUIAPUHM TaBcudmalinuraH mypakkab
TyIIaM GunaH um KypulUIapH CHCTEMATHK TaJKMKOTIAp MyaMMO-
napwra G§/ral KU3HKUINEM OPTUIINTA ONTHO  KeNfn.

| — Gobpa Tanpuduaranupex, cucrema — Oy Oup-6mpu Gunan
MyaiiiH KOHYHMATIap OpKaIM OOFNaHraH MpeaMeTNap, XoIHcanap
Xamzia TabmaT Ba JKaMUAT XaKujaaru OWIMMIapHUHT 00BeKTHB Bupnu-
ruaup. By Tanpada cucTema TyuyHUacHHI MOAWIt o6bexTnapra xam,
ynap Tyrpucupard Gunumnapra xXam, Oy OGuwmmmuapaad doiinanadmin
acocupa fApaTHAafiurad sfHrd cucTemanapra HucOaTaH Xxam Kynnai
MYMKHHJINTH TabKuiaHrad. bolkaya aWTranfa, cHcTeMainap mMoamuit
KYpUHHMLIZIA XaM, Haean KypuHuaa xam Ofnumm mymeuH, «Cucreman
aTaMacHHUHr OyHJai TanKMHMHIA CHCTEMAaHW KYI COHNM 00BeKtnap
TyraMugaH nbopar GYnaonuimy, sSBHH TANKMKOT OOBEKTIApHHHHT
COHM "erapanaHMaciuri 1 oaanaHTaH.

Cucrema TymyHyacura oObexTap €KM XoJucanap opacuuary
OOFNIaHHIIJIap Ba MyHOCca0aTIapHH KMPUTH/IHIIN CUCTEMANAP TaIKUKOT-
napuaa SHC MyXMM Hapca — CTpPYKTYpPaHH YpraHuil SKaHIUTHHH
Gunoupagy. SHTACOPHH  OOBEKTNAPHUHT  Ma3MYHWOAH YJIAPHHHT
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CTPYKTypanapura Kapariimimu 6exus amac. UyHKY X03Hpry naitiapm
MAWNHA WM Oprammaph Ba arpoon (Tomorpaduk Ba GHONOMHK)
opacHarn ¥3apo TabcHpHM HHTeHcHBnamTHpuiu opkamu MTA arpo-
TeXHHK KYPCATKAWIAPHHK OLIMPHIITa KapaTHiraH TeXHOJIOTHK Ba TEX"
HHK euMMniap conM kynaiin6 Gopmokma. AMMO HHTEHCHBIIHKHI -
OWMPHIIHUHT XaM Yerapanapu Gop. Uerapanap Gyawica, MTAHMHE Hil -
Kypearkuatapura nyTyp etagu. 2.9-mucon. «Azpogon - IITM» ocmeuc: -
mexmaoa WNUHOGLIAPKY Kkjcaknapea mawcup MU uumeucuMH
acoccus ouwupunmt Mautuna 6yskepudazu  naxmaHune mexHono2uK
cughamaapunu nacaiiumuza onub xenadu [12].

MabtymKH, X03upia MTAnapHuKT KOHCTPYKIUACH Xam (371€KTPO-
Hifka ac6001apH, KommbioTepiap, aproMaTHK GOMIKapHI anemeHTIapi
Ba 6.), yMapHHHT Aananapia mmam mapowtTiapH (MaiiioHIapHHHE
KaTTA/IMMH Ba KOHQHUTypanusack, ifmuink FOKIAHHII XaKMI1apHHURT
OUIHO GopHIH, arpoTeXHHK TanGupnapHy GakapHIHLI My AnaTIapuHi
KHCKapu6 GopaéTrann a 6.) xam mypakkaGramm6 Gopmoxaa. By ys
HaBOATHIA MEMEHTNAP YpTackpary GornaHMIUTAPHH, IEMaK-KH, MTA-
MalIHHABHii CHCTeMa CTpyKTY pacuu MypaKKaﬁﬂam-mpnﬁ, OO BEKTHHHT
TEXHONOTHK  #apagHuna  kjama TyTHNMaraH XOAHcCallapHH ro3ara
Kkenumura cabab 0ymokua,

2.10-mucon. Fang KomBaiinnapuza JpHamuieat a1eKkmpOoHUKa
acbo6rapu uudan wurea Kug mpancnopmeép, Anuuw 6apadant, ool
wHeKIapu  kabu  Kucmaap (oremenmaap) paorusmuny onepamop

ROMOHUOAH V3nyKCu3 Hasopam smu6 Gynmatiou. faua xocunoopauSuii
('muﬁ 6op a?memiu, Ypum Magcymu dasomulnuuHU yezapananzanauzy
(MasCyM “ySurud kemca Qommyys Bouioknapoan mabuuil myKuauy
opmub kemadu) xabu nauku daxmoprap xombatHAGPHU UHMEHCUB
uw.rtamuwfm manad Kunaoy, By sca kowbaiiniapea paKamau mexHux
xuzmam kypcamuut (TXK) Gy gy, Bupeanuxda Oaranurz y3uoa Kyuumua
i WUapUNY Gaxcapuuny maro30 IMAOU.

IlyHa XaM afTH6 i omyyegen TaIKAKOTUHIAD HITapHiIapH
OBBEKTIAPHHAT CTPYKTYpackuy xycofra onMaraHIap JeHuIl HOTYFPH
Gymami. Mucon yuyn, onpy g, KoHerpyicropnap ITTMHEH MalIHHaBHH
cHeTeMa CHOATHR KapaG, yyy, anakayonnap sHepreTHi 6asa (TpaKTop
K| IBUTATEND), TEpHM aMNapary, BEHTHJIATOP/IH MTHEBMATHK CHCTEMA,
Gynxep Ba XapaKaT yatypyy MeXanm3pyiap TYTIAMH KabH OCTCHCTeMa
Ba QNEMEHTIAPTA &XPaTrainap, A vy Gynpaii Gynaknail IeMeHTIap-
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HMHT ¥3HMrarMHa Xoc O¥nraH XycycHATIapHH (3HepreTHk Oasza — mamu-
HaHH XapaKaTIaHTHPYBYH 00BEKT, TEPHM anmapaTH — F3a TyIUiapuiari
NaxTaHH TEpaAuraH 00BEKT, MHEBMATHK CHCTEMa — TEPHIITaH MaxTaHH
6yHKepra y3aTyB4u 06BeKT, OyHKep — TepHIIraH naxTa JKOWTauTHpHIa-
guran OOBEKT, XapakaT y3aTyBYM MeXaHH3MIap TYMIamMH — TEpHUM
anmapaTd KHCMJAapHM Ba BEHTMAATOpra aiinaHuma Teanuk OepyBun
00BeKT) ¥praHuill Ba YJApHHHT TMapaMeTPNapUHM acocnaml MakKcaiwu-
JlarMHa aManra oiupunraH. By obmekriap aifpuM — aiipuM paBHIIa
yaura roxnatuirad QyHkuusaHy OaxcapraHu OwiaH, YNapHHHT ¥3apo
Gupnamm®, MamuHara (cucTemara) IOKIATHAraH Oom TanabHu — ry3a
TyIUiapHAard NaxXTaHW epra TYKMacAaH TyJia TepUO OJIMII, MAxTa ToNacH
Ba YMIHMTHra MeXaHHK 3apap €TKasMacliHK Ba HOKOpH CMEHABHI MLl
YHYMIOpPIMIUra JSpHIIMIL kabu KypcaTKM4wiapHH — TabMHHIAIH
3apypJIMIH, SPHU CHCTEMa CTPYKTYpacH, 3JieMeHTnap opacumari Goru
TanaOuu Oaxapuiura kaparwirad OopfaHuuuiap eTapnuya xucobra
onuHMarad. Bysnad €njaumlyBaa CTpYKTypara MKKMHYHM Japaxany e
KapanamM, MyXaHIMCIHK, TEXHONIOTMK MacajianapHH edMIifa MaBiy.n
Gornauumﬂap KOMIUISKC paBHIIAA TaOKHK a‘mnmaﬁ,nn.

MTA cucTeMaTHK TaAKHKOTIApPU/A CTPYKTYPaHH YpPraHuIl OryHH-
cu Bunan MyXumMiH, OyHaa MaLIMHABHI CUCTEMaHUHT anoxua benruna-
pugaH OupyH — YHUHD aMepoicenmaurx XyCyCHUATHHH XaMm Oaxonam
MymknuH Gysmagu. Maskyp XyCycHST CHCTEMaHMHI KHCMJIApM Ba
3JIEMEHTJIapH XycycustnapuaaH kenu® uukmaiian. 2.11-mucou. fama
KOMOAQUHE — MAUIUHAGULI CUCHMEMAHUHZ 3SMEPICEHMAUK XyCyeusmu
VHuHz OOHHU AHVUW Kobunusmuoup. buz kombain maprkubuza xupzaw
y3ennap éa azpezanuiap (3REMEHMAAp)HY KAHYAIUK YYKYP YD2aHMAiIuK,
KAHYAnUK —MaKoMuiauimupMainux, Oapubup yrapoan Xxeu Oupu
agmonoM pasumoa cucmemany (kombatinuu) eazudacu — don anyuwHY
baxncaponmaidu. Uyuxku rombaiHHuHZ SMEPOCEHMAUSY VHU  AXAUm
cucmema cuchamuda 2ania ypuil 8a OoH KHYUUL KoBunusamuoup.

MTA cucreMaTMK TaAKHKOTJIAPHHHUHT MABHOCHHH YYKYPpPOK
anrab eTHil YYyH CHCTeMaBHIMMKHMHT ¢ancaduii Tamoluinapuunu
oummb onum nosuM 6¥namn. [7] amabuéraa E3MnMIIMYa, cCHCTEMaBHii-
JUKHUHT (ancaduii TamoiMIM CHCTEManN AXNUTIMKHHHT dancadmuit
FOSUTAPHHM, 3MEMEHTIIAPHUHT ¥3apo OOFMMIVIMIMHH, 00BeKTIAPHMHT
CTPYKTYpPaIMIUry Ba OOWKA XyCYCHSTIApHH ¥3 wunra onagu. Bywna,
9HI aBBaIO, OfAMA OOBEKT cHcTemMa WAKIMAArd ODBeKTHAH HWMach
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Gunan dapiianau, Ieras casonra jkapoG TOMMII Jo3um Oynami:
Byrnali (apKHUHAT acocHi KYpUHHMIOIH ILIYHOAKH, ommii OOBEKTHI
TABCH(MAIAA YHUHT kYT CHQATIHANIH, CHCTEMABHIHH TaBCH(nalla
3ca OOBEKTHHHT CH(ATH Ba XyCyCHSTIAPUHWHT TYPJIH yraammHTH
MyXimzup. Macanan, TITM mmungenmy GapaGaHuHUHT cugar Kypear
KH'WIapH Ky#uaaruiap: ri3a TyniapuHy annapar MUl TAPKHIIHTE s
THLI, WNMHAET THIUAPH GUIaH YaHOKJATH ITaXTa Ma/UTacHHH TO
ONMII Ba YHW WIMHHAEN CUpTHTa Ypam Xxamaa Oy MIHAHETHH amids
PATHHHT HII 30HaCHAAH KaOy/ 30HACHTA YTKA3MIIL

CrctemaBuit 0GbeKTNAPHHAT Typan VT4aMIMIHTH oc;’rcnc'mmﬂﬂ[f
OpacHia CcyOOpAMHAUMAHM MaBKyIUIATH, FBHU «IIACTKHY chcnm
MATEDRK (OKOPUTH OCTCHCTeManapra Kaspaiianp Tap3aa Oy icyHHII
AMMO, IYHUH Guna Gup katopaa octeucTeManapHUHT Xap OMPH y?'}mj
XO¢ XyCyCHATIIapra Ba Myaiiin asToHoMusTa 3ra SKAHINTHHH TaBcH
H%ﬁﬂ.ﬁ. Macanan, Tepum annapati cucremasuii 06beKT cHpaTHAd o
KyTapriy, mmungen, mmunmeny Oapaban, yyTkamH AKPATKH Gapatat,
Kabyn xamepacn kaGu ocTeucTemManappan ubopar. Fysa TY
"aHOFHIArK MaXTa mamnacHumHr annapar Kucmiapyu OwnaH TaRchp-
JIAHHULT KeTMa-KeTnru pa xap 61p Tabcupanmm HATIDKACHAA MAJUIANAP

XYCYCHATHRMHT {3rapuG GopHimy annapatsyuer cHcTeMaBH 0OBEKT

SKaHIHTHEY HeGoThal g Fy . [uTap anma-
! F¥3a Tynmapm + TynkyTaprad (TY
Pat wur THPKHIUNTA p Y

(mannanap mmy Y“mﬁpﬁfaﬂﬂ) — naxTa ma/muianapH +nﬂ;“m%
Gapatay i HIEN cuptura Ypanaqu) — mmanaen + L e
vKpanang) — HIeN cuprura $panray Oup Kucwm mMamia V3 ysxa.rlap
UMikgen oy Tmmmﬂenm Gapaban + amparknu GapabaH (YT KH'-I
Gapaban + p H,ga KoJram nantanapnan Tozanab omaiH) — axpat -
I HanTipany s (BMCPACH (uYTkanap akpanraH mamianap
Panu, kavepa Ynapuu kaGyn kunu6 onazm).
2.3. MTA CHCTeMaTHL TaAKuKoTIApHHIHT acocuil yey/uiapH B3
YIAPREAT MoXHATH
Emuf;&sfm;tn;ﬁ;};mac" Ouman Gopnmk TamkuKOTIAp CHCTEMATH
CHCTEMaTHK Tax iy Ka% Ha3apusicy, cuctemonorns, CHCTEMOTEXHHKA,
Anabuérnapna (M:‘cycynnap Epaamuna Gasapunans [17].
CHIaH onatsa cuc'l‘eua-_rjn W, [17)na) «cucmemau éndauye» arama-
& Tankukormapumur ycnybuii MyamMMOIapH
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TYIUIAMHHE M30XJIalifa, ABHH 00BEeKTInap Ba XOAMCANapHU cHUcTeMa
aKIMAA TaOKUK 3Tumiga Qoiinanasunany. CHCTEMAaTHK TagKUKOTIAp-
HHHT TaMOMW/UIapH, TYIUIYHYanapy Ba YCYJ/UIADMHM Maxcyc MMM
yernyOuaTiap Aapaxacufa MHCOH (aoNUATMHMHT KOHKPET CoXacura
»kan0 KWIMII cvcTeManu EHJauryBHHMHE Y3ura Xoc MmacanacH Xucolma-
Hagy, TaOuuit — unmuit Ba TexHukapuii QaHnap MyTaxaccHcnapH yuyH
cucTeMamM €Hpamys ynap V3 daonuarnapuaa Qolinananub KenaérraH
CHCTEMATHK TaJKWKOT yCyJUlapu Ba TaMOMMW/IADHHM CHCTEMAJIaliTH-
puwr dopMacH xucobnanagu. CucTeManH E€HAALIYBHUHT MYXHM Maca-
nacu — o6bekTnapHu (MTA, TpakTop, MallMHa Ba KMCMJIApHH) CHCTeMa
WAKIMAA  TAOKWK OSTHINNA KyJUIaHWIaguran dasnapapo mimwii
TyLIYHYANap, yCyIuiap Ba METOTapHU HIIal YHKHIIL

CucremaTuk TafIKHKOTIApHUHT Ooluka Gup acrniekTs — By cucTema-
JIApHUHT YMYMHUiT Hazapusicuanp. ByHpail HazapHAHH KYPHITHHHT HKKH
yeynu tawmd stunran [17]. BupuHuM ycynga cHCTEMalapHMHT
YMyMHH Ha3apHAcH CHCTEMAlapHHHI MYMKHMH Oyirad Typiapd Ba
XUJUTapiHl Mdoaanosys KaHmadmnp Hasapus ne0 Kapanagu. ByHpaii
Ha3apus TaAKUKOTYMHM Momauii Ba (Eku) Mieal cHCTeMalapia HHMa
OYnuwm Jio3um, HuMa OYIMIIH MYMKHH, HAMaHH OVIHIIA MYyMEHH
aMac, ierad y3ura Xoc pyiixar Ounan KypoJuianThupamy kepak. Mikua-
4H ycynjaa cHucTemanap yMYMHFI HA3apHACHHHUHT Macanailapd cHCTeEMa-
THK TagKUKOT/Iap YCY/UIapMHM Hasapuii Jkuxatnad udopanmam Ba
CHCTEMaNnapHHHT TYpiM HXTHCOCHAWmraH (XycycHINanTHPWITaH)
HazapHAIapHHA MUad YK yoynnapy Ounad GOFNHK METONONOTHI
Macananapra KeJmupai.

Cucremanu énpamrys yenyOHaTH Ba cHCTeMaNap yMyMHIA Hazapys-
CHHMHT KOMJAnapuHM Kynnam TagOupnapy CHCTEMATHK TAXNWi Ba
CHCTEMOTEXHMKA JIOMpacu/a amanra OIHpHIaIy.

Cucmemomexnuxa — CHCTEMATHK TaAKMKOT Gopmanapunan Gupu
Oynnd, cucTeMasapHH, 3HT aBBaNO, TEXHHK (MalUMHABMi) cHcTeMma-
JIapHU JoHHXanam OunaH O0FNNK Top AOMpajard MacalalapHy e4HIIaa
Kynnanunagu. Bynpait mMacananap cumcTeMaHuWHr Xap OWp aneMeHTHHH
«¥3u, yauuay smac, 6anku Gourka 3neMeHTnap OunaH ¥3apo TakcHpaa
GymamueEM Xucobra onmub Tankuk sTMnagd. CHCTEMOTEXHMKA ycynu
OWiaH eywsIaJurad macananap Karopura KyHWJarwiap KUpaau: cucTe-
MaHMHT YMYMMil CTPYKTYpPAaCHHM AHWKIALI Ba ONTHMAll CTPYKTYpaHu
TaHjall, ocICHCTEManap Ba 3JIEMEHTNap OpacHiard ¥3apo TabCHPHH
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TalIKHTAMTHPHIL, CHCTeMa (Y HKUMATAHHIIMHHHT ONITHMAT aJIFOPHTM:
JIAPHHH TaHnaur Ba TallK¥ MYXHT TabCHPHHH KHCOﬁI‘a OQJIHLIL. ‘

Cucmemamui mayiun X03Mpra nantiaapaa cucTeManapHH TagKHK
ITHIIHAHT acochif yeyin xucoGnamamy, CHCTeMaTHK —TaXJIHT neb
MYPaKka6 0GBeKTHHHT ()Y HKLMsUTAHUIIMHA SXUTHIANT MMKOHHSTIapHHH
TONHUITA KapaTWiraH (Myaiiss TapTuOmap HHFHMHIHCH acocwar)
CHCTEeManu H3naHumra adrtinagd. CucTeMaTHK TaxXJIHIT MaTeMaTHK
anmapatra TagHCaja, YHM KaHAKAJMp MATEMATHK YCYJ EKH ycymnap
Typyxi GHIaH TERMIalTHPHII XaTo OYIaiu.

[2] anabuétna cHeteMaTHK TAXTHIHMHT MIyH/aH TabpHU KEMTH
PWIIFaH! CHCTEMATHK Tax, T — Oy MAMAH TaIKHKOTHHHT myHpaait cTpa-
TETHACHKH, OYHIA MaTeMaTHK anmnapar Ba MareMaTHK Tamoinsapaat
Mypakkab Myammonapun eumwura cucTeManamraH wiMuH SHIAUIYS
Aoupacia (oliananunamm, Bynpail ctpaterds GU3HHMHT GIMMIIAPH:
MH3HH CHCTeMara kypcaTumaérraH TaKe Takcupriap (arpog-MyXHT
arpohos, TeGpaHmI Ba 6.) HaTiwkanapuHH Gauropatiamira, SHI A
CUMMIAPHH, MacanaH, MTA TapkuGu, MalIMHAJIAPHHHT palMoHal EKH
OMTHMAI NIapAMETPIIAPHHH TAHIIAIITA HYHANTHPAIH.

MTAnap yuyn cucremaruk taxmwn TOp MabHOAA — nypakkad
CHCTEMaBHiT Myammonapra (vacanan, rawia KombaliHnapH Ba naxra
TEPHII MAIHHATAPHHUKT i TeaMKNAPHHA OLIMPHIITA) JOHP TEXHHK
CKH TeXHONOrHK eYMMJIApHH TomMII BA acociaua (oiiananuiafirat
MeTononoruk BOCHT&/IAPHUHT HUFHHIUCHIMP.

Cieremaruk Taxmn kenr masHoza — WIMHIA H3TAHMILIAP CTPATE-
THACH. VHu 6avsan cucremarik EHJALIYBHUHT CHHOHHMH Je0 XaMm
Kapainunap. Ammo YNIapHH wry Tap3ja afHUATAIITHPHII YHYAMHK TYF-
P oMac. Uynku cheremarix éHpalnyBra KaTbHii METOA0IOTHK TAMOMHI
X0C 3mMac, br3nuurya, Oy — acocuga 06BeKTHH cHcTemMa cHarhaa Tail-
N ST Erray Maxcyc — unMuii Ba MKTHMOHI aMalIHET yciyOHETH-
i onp ﬁ?“a-“ﬂumﬂﬁp. 2.12-mucon. I[Taxma mepuwt Mawmunacu
MIPAKKAG  Mexanuk cucmena de6 xaparzanda, yruHe asosui
mebpanuuapy Jazpanachunz unkunuu myp menznamanapu acocuda
MAaoKuK; smunady, i
r Omxc:;r}::;&mk TaXIMn koukper dannapaa Mé-'aMMOJ'lap KYHTHINHHA
o ridn ii:{ﬂ KaTbHi acocnan Ba y/apHH YPraHHIIHUHT camapaiu
ade Gﬁ‘femu HULTAG yuKimra épaam Gepaan, TAMKWKOTHU YpraHi-

HAHT xnumaurypm oun® OGepuimira, KHAWpHIAETraH
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euuMIIapAard Mypakka0 y3apo OopnaHviinap Ba Kabyn kunuHaérra
€4HMITap KeNTHPAJUTaH OKMOATIIapHN aHUKJIALll capH AYHaITHpaaH.

Tagkuk sTHNaéTran MyaMMONAPHHHT MOXWATHAAH Kenud 4unkuo,
CUCTEMAaTHK TAXJIMI aManuit Taxxpudanap Ba MallMHA CHHOBIAPY HATH-
JKaNnapy acocHa Xam Oa’kapuaniy MyMKHH, AMMO CHCTEMAaTHK TaxX il
TaAKMKOTHHMHT Gapya sTaruiapuja afexeaT mojiennap, 9XM Ba HaTHwa-
JapHA MHKIOPHI TaXJHMIMra TasHTaHJAarHHAa YHMHaKaM WIMWil ycynra
aitnanagy. MyamMMo MHKIOPHI TaxJIuN STWICATHHA, IHT AXIIH eYHMIap
MaTeMaTHK aHMKIMKAA onvHagd. bupox Texuuk Ba KX cuctemanapu
MMKJIOpHI JKUXATAaH KaTeui Taxman 3THO GynmaipuraH oMwniapHA
xam y3 wdura onagu. Iy Oowmc eummmapHuM KuMaMpMIn kapagHuua
yJIapHHHT MYKOOHJLTIADHHY TaHIAll OfepalMsUIApUHA YTKasHILra T FpH
Kenaam.

CucTeMaeMii yCyJl XO3Mpua SIXIAT ¢yHIAMEHTaNn Tamoiuuiap,
TAJKUKOT anmnapaTH Ba yClyOHATHTa acocaHyBYM KaThHIl KOUJanapaaH
uGopar TyrajulaHrai Hasapus smac. Taaxuk sTuna&rraH Myammolnap-
HHHI' XapaKTepu/iaH Keiub YMKUO, CHCTeMAaTHK TAXJIMI aMaluil TaKpy-
Ganap, MaHTHK, OJIMAPOK Xucobnap acocuya GasKapuIMIIN MYMKHH.
Bupok cuctematuk Taxmun Oapua Gocxntmap,ua aneKsaT MOJENIap Ba
BXMnapnan Qoiifanadral xonja MyaMMOHMHT MUKIOPWIL TaxJmiaura
TagHraHJarvHa XakuKWiA HiIMUiA yeynra ainanamn. Kyimnmran myammo
MHKIOpUH Taxjnunra €H OepcarMHa, SHr SXIIM EYMMHH MATeMaTHK
aHNKINK OMNaH onuiun MyMKHH Oynamu. AMMO MalmyHaBuii, GUoIOruK
Ba KHIIOK Xy Kanuru cHcTeMajiapy KaTbHMil MUKIOpHH Gaxonaiura én
Oepmaiuran oMmwIapHd Xam 3 wuwra onamu. Ly cababnu eunmvnap-
HU KaOyNl Krmim skapaéHufia HOAHUKITHKIAPEY Xucobra onub omuiiap
VUHIaH MyKOOUILTapUHK TAHJIALITa TYFPH Kenamm.

Cucremarnk Taxnunga dhopman Ba Hohopman ycyiapian doiina-
nanunany. By aca myrtaxaceuenapHUHr GuIMMM Ba aManuii Taxpuba-
CHHH MMKIOPHI Tax/iun 6unaH yiiFyHIaIITHPKIL OPKaiy eYMMIapHUHT
MaKOyNl BAPHAHTNAPHHM TAHJIAI MAaCANaCHHH OCOHJalTHpamy. CHcTe-
MaTHK Taxiaun é&épaaMMua edMMIIapHM acocnamjga Hadakar KarTbHi
dopMan ycyiunap Ba npoueaypanapiaH, Oankuv maxcui Takpuba Ba
MHTYWUUAra acociaHraH MynoxasanapaadH xam  dolipananmnany,
CorioM GuKp acocupa eduMiIapHH KaOyll KWIMIN KeHT TapKaira.
EunMHM kaOyn KAMyBYM IUAXC YHH Y3HHHHT XaéT TaxpuOacupuad,
06BeKT Xakuaary 6unumaapuaan kenub yukub mwawmantupagu. Eunm
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MAHTHKKA 2COC/AHTaHAa, AbHH BUKpIAll KeTMa-KeTnury (Gopma Mak:
THKNIT KOHYH/Tapra TagHTaH/a, Y SHaJa KaThbHHPOK Kabys KumuHaIH-. By
duxpnap Mypakkab Oynmaran xucoGnap Gunan Oobimrmica edHmiap
cidati owany. CHCTEMaTHK TaXJAHWIHM MasKyp Japaxkapa (akaTrHHa
MYTaxXacCHCHUHT TaxpHOacH Ba MHTYHLMACHra TasHAJHUraH aHaHBABHl
ycyanapra Kymumua cudatuga KapanraHja XaMm Xe4y Huma HyKOTHI-
Maiian, akciHya, Kabyn KUIMHAIUraH TeXHHKABHii, TEXHOIOTHK, TaLlKH-
MU eYMMIIAPHMHT WIMHIT acocsiam  KaHgalk oMHIUIapra GOFNHK
SKAHTHIMHH TYLIYHHII OCOHIALIAH.

Xap Kanpmaii o6mexT €km apaéHHM OOLIKAPHINra CHCTEMAIH
CHAamys — 6y onauHNaps MAWXyp 0JMMAAp Ba aMaTuETYMIap TOMOHH:
JaH MHTYWTHB pasmmga doiigananunraH TadakkypHUHD (cucTemalld
duxprawsusr) Epkun dopmacuaup [2]. GaH-TeXHHKAHMHI PUBOJIAHH:
Wi GHNaH MHTYMUMAra fHATA TAKOMIJUTAINTAH MAHTHKHII anmapat Ba
Tesiop IXMnu matemarika épmamra kenaw. AMMO GyHHHr HaTHKa
CHIIa yenyGuit Ba neuxonorkK XapakTepiard kymial MyamMmosap
HHRIH. Kyiiunran myammonap Taxmanura MHKAOPHIE JKMXaTAaH CHCTE:
MalIH EHIANINLT KHINOK XY kanur Hiia YMKapHITHHA MeXaHHu3alHs-
flaul Ba TeXHWKa BocHTanapugan (OHAANTAHMII JApaXKACHHM OUIHpPHII
COXANapuaa muytaérram, jekuH MareMaTHK TailéprapaMri nacTpoK
MyTaxaccuenap Ba TaxmiHH MaTeMaTHK yCy/UIADHHHM AXIIN SrauiaraH,
GHPOK TazkuK sTinaétran myammo moxusTH Gifima ayKyp GUIHMIAPH
Gymmaran MATEMATHKIapHH GupnawTpraH KOMIUIEKC TaaKHKOT JKd-
MOANAPHHA TaW ki STymHN Tanas Kunagn. MasnyMKH, MexaHH3aHa
CoXacHIaru mexapuy — ONMMIAp Ba MyTaxaccHcsap y3mapHra TerHIUH
MYaMMONApHIHT «Ho3mK sxofinapuriy Axmu Grnagwiap. MaTeMaTHK-
714p 3¢a Bynnaii wrolinaphmy sxmp XuC dToAMaraHIMKIApH Tydaing
MEKAHHK — onumap p MyTaxaccHCJIApHH CHCTEMAaTHK Taxyun €pa-
Miaa Ics Ba cHatny HaTHkanapHH ONMHMIN HyNHAArH HWHTHIHLILIapHra
g;‘:fu‘;i“i;coﬂmomcuamm Gmnan Kkapaiigunap. JlemMak, cHCTEMaNH
EHIT G ¢ina MTAnapiu MozenmamTHpHin Ba ynapaaH oima-
eumunapy K;Zﬂognm‘;mu OLIMpHIITA JOHp MIMHI MyamMMOIIapHHHI
opackaarn xa XOliapna Mexawwk — oJMMJIap Ba MaTeMaTHKNap
XoioRzs q_’”KDmmHK Ba nospuuanap SKHHAMrHra GornuK 6yt
xocnnruaég !;’( e«\ﬂa‘éa'r CHCTEMATHK Tax/uira npeaMeriapapo TaMOMHIT

St MO gnkMokma, 2.13-mucon. MTArapHunz UULOHYAU-
olupuwda  yrapuune ww acapaénuda 103aza  Kenaducan
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bysunuwnapru xucobza onuw 6a XOCCANAPUHU YP2aHuuwiza Qoup maca-
Aanapuny evuws nosum 6ynadu. By macananapHu evuuida sxmumonuk
Ha3apuacu 6a MameMamux CMAmuUcmuxa (Qanu ycyanapuoan keuz
ghotidananuut manab smuraou [22].

MabnyMKn, mNaxTadWiMK MAallWHA-TPAKTOp AarperariiapuHUHT
dyHKUMANaHMIT MoaenIapuHA OOKAPHIN Y3HHUHE MYpakkaOnuru ou-
nae axpanub Typamm [23, 24, 25]. By sHr aBsBano, oOBeKTTa TaBCHP
3TYBYHM TAIIKM Ba WYKHM (aKTOPIAPHUHT HUXOATAA KYTUIMIH, aiipumia-
PMHMHI TACHPHHK aHKKIa6 Xam, 6axonab Gynmacaury, Qomkapum na-
pamMeTpIApUHE TaHjamaa fana arpo(pOHHHHHT TacomuGUi KOHYHHAT-
nap GunaH y3rapub Typamuran XoNaTHHH XHMcoOra ofviu 3apypiiurd,
MO/E/UIAPHA OOIIKAPHIIHMHT ONTHMAN €4MMJIaPHHH TONMHITHUHT cepMa-
IIAKKAaT Ba cepXapakaT/urd Kabu cucteMatvk Oenrmiapia KypHHAIM.
Illy cababnu onTuman, XaTTOKH, palMoHal eMMMIapHH KHOHUPHIIIIA Xam
CHCTEMATHK TAXJIUI yCYIMHY KYJINAll 3apy pUATH naiao Oyianu.

lysu XaM TABKHANAN JIO3UMKH, CHCTEMATHK TaXJIFJIHMHT MMIK-
JOpra acoclaHraHiWk kaGu noTeHuMan ad3aiiurd TagKHKoTiIapaa
cyOBEeKTHB (GuKpnam yoyu pONMHUHT TYTraH ¥pHHra acio cof Talia-
malign. Eunmiaapsy KUMpHII skapaéHua XxamMmMa OMIJLIap XaM MHKHO-
puii Taxnuira én Gepasepmaiinu. ByHHHr okubaTHAa pean MyaMMOHHMHT
OMp KMCMUrHMHA HIMHHA JKUXATIAH 9y KYp TaIKUK STUIIaaM, Xoloc. Jximu
€YUMHM KUOMPUII MaiTvaa Taxjun cHatH yuyyH MyXHM, aMmo
MHMKIOpHIT Taxmwin KucmH O¥iosMaiauradH OMIJUIApHHM KyTHIagTraH
HaTHkanapra KypcaraguraH TABCHPDHHMIMHA XucoOra omnmin 3apyp.
EunMnapiu KuIUpHILHHHT OyHAal KUCMHU Takpuba, MHTYMIMA (XHc-
CHET), hMKpIam ycynu EpAaMuia, SbHH euUrIIapHi KaOysl KMITHUIIHUHT
aHaHBABUI TUMNHN Japaykackia TaaKHK STHIaau. EynmiapHn KuaupHim-
HUHr OyHpal WKKM EéHjalyBu opacuiard gapk myHpaaH uboparkw,
CHCTEMATHK TAXJIMIHMHI WIMHH ycyniapunad doliaanaHuirannga Muk-
Jopuii Ba cudaTuii Taxmnap ypracuja AKKONI Yerapa rosara Kenajiu, Ba
Ma3Kyp SHJaUTyBIapHHHI Xap KalCHCU Kaep/a Ba Kalicu MacanamapHu
eurmaa doiiganupok 6¥ica, Yiua epia KyuiaHuaau.

MamuHaBHii cHCTeManapHu ApaTHIN, TaAKHK 3THLI Ba PallMOHAI
GYHKUMANAHUMIIMHA  TabMUHIAINAa MHCOH OMWIN MYXHMM VpHHHH
srayiaiign. THCOH OMIIIM MUKAOPHI yoyJulap EépaaMuia KHiHH Xuco0-
ra onuHaguras daxroprnap Karopura kupanu. Suru KX mamunanapuau
sparn, MTIlnap camapajpopiiMriHH OLIMPHINTA IOWD MYyaMMONapHH
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Xan atnuza 6y OMWIHHH aXaMHATH Xap KaHOgaid MHKOOpHH OMHIIAE
IOKOpH TypagH. AMMO HHCOH OMHIHHH MHKAOP >KHXaTAaH aHHK/Iall Ba
Gaxonaur kuiins. [LyHUHT y9yH TaxJHIHHHT JacTna0kH GoCKHIapHa
MYaMMOHH HHCOH OMHITHHH XHco0ra oaMacaH, MHIIOpHH oMHTapaai
Qoiinananut eumm, keiimmrm Gockuunapma 6y OMMIHH CyOBEKTHB
MYy/0Xa3anap acocHzia Xucobra oMLITa TYFPH Kelau.

2.14-mucon. funzu Mawunany spamuus 64 YHUHZ HApamempaaputl
acoCIAU0a — OAUMHUHZ, YHU AOUWFANAUOA — KOHCIMPYKHIOPHUHE, Al
Mautunanune mascpuba Hycxacunu fcawda — MyxaHouc ed Hex-
HOTO2HUNZ, Pru dana 6a 0GEIAM CUROBIAPURY FIMKAUWOA — MY¥AHOUC ~
CUNOBHUNGPHUHE, MAWUNAHUNS CAHOaM HYCXAIApUHI CepuAll UuL1ab
YuKapuuda — 3aso0d MYxaHoucaapu, MexHor02AaApY, UULNWIAPUHUNS,
AU MAUUHARURS uKmMUCOOuil camapacuny 6axorauda — uKImucooyu
OnM 6a Mymaxaccuciap yamda gepmepraprunz buiuMu, Maxopami,
Manaxkacu ea xonucnuzu myxum Ypun mymadu. Tadkuxomuu 6y
oMuIapnu yucobza onuwu 3apyp. Bynda MmypaxkaG obvexmiap
Yoramuza uncon omury mavcupunu connu MuKOOprapoa ugooaraul
WMKOHUHU Gepaduzan ycynapdan goiidaranuus MaKeada myeodhuKdup

2]
. Masaymicn [26], cicremaruk nnamyBHMHT ManGau GMONIOTH
ﬂ:ﬂﬂﬁnﬁﬁx:& YYHKH Onojiornk o0BbeKT/Iap JKyJa Mypakka0, yJapHH
CTPYKTYpacu Ypra#mm tanaG srunaau. BHONOTHK OGHEKTIADHHHT
Muiap xaémB: byHkunsnanmn xakuaarn Tapkox GuiMmtap youls
T o ra YCHMITHKNAp myHECHHU nqmnanamrz{ MMKOH 6epmaii-
60rﬂannmnap21pm OMHANapHH GHpJIAIITHPHL, JKapagHap opacHaark
Yeynnapn metg AL 3aPYPUATH TYFUNAN. CHCTEMATHK TaXian
K¥nau opkany cTa.H R POl - Acanies MAUINEASHIEEEESSE
Tex Ly AHKAT TO nrax.
B oy e o
MOZCINIAP  Xpcobnapamy, K sl ; .
KM compamamans -, DY"A2 CHCTEManap (aONMATHHM Taxmul
MaBAyM, sxynuji F.;’La'::}{llymcn S seeyeps) e
samManaw mywgpy, (YHKHL BEKTOPNIAPHHH) 3Ca ONJMHAAH
ﬁma?;;;‘:{”ag:;;:gﬂmunnr amannii acexriapy XX acpuunr 50 —
TEXHHK CHCTeManapyy =il ity
JI0MUXana Ba yjJapHH palHOHAN HILUIATHIL,
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KyponJapHHd TAKOMHMIUIALITHPHIL Ba TaHnaujia Kyjnadwna Gouularas,
kefimpuanuk Oomika coxamapra jkopuii aTwiarad. By xonja TexHuk
cHCTeMa 3apyp TeXHMKa BOCHMTANApH Ba yllapra XHM3MmaT KypcaryBuM
maxcHii TapkuOHH ¥3 MYMra oJiraH Xamza AXJIMT Makcamin BaszudaHu
GajkapuiIra KapaTH/IraH TAlKWIMH KoMIUleke1aH ubopar 6ynrax.

Cucremarnk €HAallyBHHHT MaTeMaTHK Taxiun Ounad GOrnaHuuM
KYPOMUIH Ky4 pecypcinapuma (wiaxcuii Tapku®, Kypomnap Ba XapOuii
TeXHHKajaH) doiiganasim camapaZOpIMIHHH OLIHPHII  BOCHTAaCH
oynau.

KapOuii-caHoaT KOMIJIEKCHHH GOIIKapHIl MacalacHHUHT AHTHITA-
IY Ba MypakkaGnura Tydaiing, yHu ¢akar Mackyll MIaxcTapHUHT Taic-
pndacH Ba HHTYHLHACHra acociaHraH aHaHbaBHil ycyjiap épaaMHaa
eun6 6ynmanu. Jlemakku, macaianu wimmii acocra KyHumra Tyrp
KENmH.

CHp 3Mackyu, CHCTEMaTHK TaXJIMIHM YTKasuml karTa mMabiar Ba
momanii pecypcnapHn Tana® kunaam. Taakuk STHIAETraH cHcTeMa
KaH4alnK Mypakkad O¥sica (mMacanaw, Famia Ba nmaxrta KomOaliHnapura
YXiaur), cHCTEMATHK TaxJinJI aNnNapaTHHA APATHII IIYHYANHK KAMMAaT
6Ynamu (aurm ynuoB acGoGnapw, xucobnamn KypwiIMaiapH, OKOpH
MajlakanH TagKHKOTYMIapra 3XTHEK KEeCKHH op‘ra,:ua). Cuctematuk
TaXJINI MHTCHCHB PHBOAUIAHTAH xapﬁnﬁ Ba caHOaT coXxanapuaa 3Hr
AXIIK TEXHHK pecypeiiap Ba I0KOpH Malakany MyTaxacCHUCIapHW TOMHII
Xe4 Ka4OH KHHHHYMITHK TYFAHpMaraH.

Kauuiok Xyxanvrunm MexaHH3auHANail COXAacHaa axson GyTyH-
naii Gowkaya. by epna MammHanap Ba Kypuamanap, CHCTEMATHK TaxX/Iul
GyHnua MyTaxaceucnap, ynapHu Manakasuit Taiiépnam Gunan Gormmk
MacananapHy e4Mil aH4a mypakkab. Our myxumu, KX cmcremacn
CaHOAT CHCTEMACHAH CTPYKTYPACHHHHT 5Ky/Ia Mypakkabnuru, dhaoaust
KYPCAaTHILl I0APOMTHIA HOAHMKIMKIAPHWHT KYIUIMTH Ba XONATHHH
ouHaH OalopaTHalHuET HUeOaTaH MyUIKyUIMry Gunas dapkiaHa-
an. By cucrematnk ycynnn KXHn Gowkapum macananapura KeHr
JKOPH 5THIN Hynauaary acocuid Fosnapaas 6upuanp. KX, my sxymnanan
YHHHT MEXaHM3AIMA COXACHIA CUCTEMATHK TAXJIMJIHU KeHr }KOPHE‘:{ STHII
yuyH HadakaT pecypciap Ba MyTaxaccucnap TaBMHHOTH, Oanku
TICHXONOrHK Taléprapimi BasupaiapuHyu Xam Xas 3THI 3apyp.

Ilynpaii 6¥ncaga, Xo3upru nalTaapHaék KUULIOK XY>KalWrHHH
MeXaHW3aLMANAIIHAHT KYniad macananiapHHH CHCTEMAaTHK TagKHKOT

77



yenyGusatnaps JoMpacuia €quil MymkuH. Bynap xaropura MailiHa-
TAPHHHT ArPOTEXHHK, TeXHUK-3KCIUTYaTalMoOH BA HIIOHHWIMIIHK Kypear-
KIYJIAPHHI OWIMDHIL, MAUIMHANAPHUHT PALHOHAN MAPKWHH TaHJAIl Ba
YAQPHHHT ML YHYMHHH OLUMPHI Ka0H MacaianapHyu KHPHTHIT MyMKHH.

[ysn xam aifTM6 YTHIN KepakkW, CHCTeMaTHK TaxJHiI ycy/H
CHCTEMANH EHNANIYBHH KyJNAIIHMHT camapanu ¢opmacura ainaHaii
YUYH Haakar cHcTemManap TAXMHIMHM YTKa3uil, Oanku TaxjuiiHH
cnnTe3 Gunal yitryniamran Xomia ofuG GopHiu Jio3um OynamH. 2.15-
mucon. Jara azpodhonu, naxma mepuue MawuHacu éa naxma modci
ocmcucnmemanap maxauan KXaum «aepoq‘mu —Mmauiuna — monay cucHie:
Macu doupacuda ymkasurzandazuna OCHICUCIEMANAPHUN2 cuchiEMd
COH (Mukdopuil) ea cugpam xjpcamruviapuea mavcupu YHP
arukAanadu ea Gaxonarnadu [12].

24. MTA TaAKUKOT/IAPHAA cHCTeMATHR TAXKIHIHHHT acocHil
focKHYapH

Crcremarik Taxmun Mypakkab MyaMMOJapHH e4HIN vy OHATH
CHOATHA MyaMMOHH aHmKTamy, yHH eqHIN yCYTHHH MUITaG YMKMI Ba
CHHMHH avianra owmuprn ka6n Gup-Gup GHnaH ¥3apo GornawraH Ba
MYaHIH KeTva-keTnKa Gaxapunanras onepaunsIapaas nGopar.

[2] anabuéraa Typau MypakkaG MyaMMOJIApDHH eyHuIJia CHCTEeMa-
THITAXTHUHT acocuii Gockprnaph KeTTHPUITAH.

Cafoa‘r KOpXoHanapuHu GomKapHil MacajalapHHH eYHLIHH y4Ta
£ e Gocigiora akpatagunap: macaraHy KYilull, CHCTEMaHH CTPYK-
gﬁfﬁ:":{oﬂ““” KYPHII BA TajKHK STHIL DKOJOTHsA MacaialapyHH

- MYAMMOHNU Tausaw, macanany KyiHI Ba YHH MypakkaOmuK
f:ﬁinﬁf:;m::o ‘CKnauw, makcagnap Ba MacajalapHHHI HMEpapXHICHHH
Ta«QKHKOT,c'r ACTIAWTHPHIL MacananapuHy edul HYNAPHHM TaHIaMl,

C PaTeruAnapuuy Gaxonas, HATHKANAPHH SKOPHIT STHLL.

o 313;1 f}‘:c}’éﬂgnapuﬂn ﬁo}uxapnm macananapusia: CHMCTEMaHH Tall-
aHMKTaL; mcm:e'”"ap TYNmamMH Ba YMAPHUHT [apaMeTpiapuHA
3TYBuUK o;:‘rcucrmal"mr (OYHKUHANAHHIT MaKcaau Ba YHH TalIKHI
YMyMcHeTema Maaj“ﬂphnur JoKan Makcazyapuan GopMyHpoBKanan;
iy K:Cagnra SpUIIMIIra  HyHANTHPHATraH ;ranﬁnpnap

AUl TeXHONOMHK MACANANAPHH  Kapa&H/IapHUHT
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Ypranunaérran Myammo Gyitua MyTaxacCHCIapHHHI ¥3 cHCTeMacHH
eTapin Japaikana 4ykyp OuimachMKIapHAaHTHHA mHaiigo GyMaitan.
I'an wynnaky, 3 COXaCHHHHT 3HT AXIOA MyTaxXacCHCIapH XaMm Mypak:
kal MyamMMOJIaDHM euYMmIa cucTeManu EHAAIIYBra TasgHMAacanip
cHCTEMAHH (YHKIHANAHHIIKTA TapcHp OSTYBYM XamMMa OMHILIapHH
XHcoOra onmaiiunap.
2.16-mucon. bavsu madkukomuurap wnuxdentu bapaban oua-
MeMPUHI KUNPAINupUIL (QeMarky, uthuHOSINap COHURU KaMaumupui
6a yH2a Kamma atnaH;Ma mezaui Gepuu OpKAnu nAxma mepumu myaul-
JUSUHU OWUpUWL Macalacuny Kjilean aounap. Ammo dana curoéidpi
Gynda naxmanune udprocaanumu dapasicacunyl OuUWURY 84 wWHUHOER
dpusyuon ysammaiapurn mesda wwidan HUKUHLUHIL Kypcamou. by
canfuil HaNUICANAPHU. cucmesamux éndauye époamu OUIaH ondudan
Kkppa Giaca Gyaapou.
Bupunii GockHY (MyaMMmomm Tawjam Ba CHCTEMAny edHul Yey-
JHHH  acocnaur) KeHHHrM  GockuynapHum  GakapuTHIUHAa MyXuM
axamuaTra 3ra, auMo yHu dopmannamrmuprmsn wioxkucy HyK. LLLyHHAT
yayH TAIKHKOT CH(ATH cHcTematnk Taxman ycysnapuHH GHajurad
MYTAXACCHCTIAPHHHT Taspubacw, ynapuunr ypraHmwiagrran MyaMMOHH
uyKkyp GHANLIAPH, MEXaHHK onumaap Gunan GUp-GHpJIapHHH Tyu1yHHO
puauiapira S0RHK Gynamy. Dur sximm HaTHXKa/lap MyTaxaccHc-
JIApHHHT KOMIUIERC TYDYXHHH Tawncun st iiy1H OHIaH OITHHAIH.
Macanaus Kyiium Ba yuunr mypaxxaaurann uexnan. Mas-
Ay MyaMMOHH CHHIITA CHCTeMaTHk éHaanryBHU KyJU1aul 3apypJnrira
puionY NMaiao OYraHHIaN keliun Macanany wyHAail coAANAMITHPHI
Tanab oTHIAMNIKH, TOKH Oyhna y amamiruk eunvra sra 6yncuH. Byraa
myammOHH aMATHI XTI Ypranumpm kH3HKapAHTHHA TabMHHIA-
auraH CHCTEMA SNICMCHTAADHHUKT Xanmacy caknal KOMMHHINA Kepak.
Cucremathk TAARHKOTIADHUKT joTyry Sk xamumwmMry Kyn xosmrapaa
coaanalTHpRUL  Ba - MypakkaGnaurrupu opacuparyt MyBO3aHaTHH
TiFpy TARMAHUUIATA OFMHK, Xannay tapikapn MypakkaGmamTHpHil
mogeiat THPHIHI KIHHERQwTipany, Macana sxyna connanawrtupi-
rapga MyaMMOHHHT Cllf'f'eMamk TAAKHKOT HATIMKAIAPH TPHUBHAIE (TOP;
SroHa) eunMIapra OJHO Kemy MYMKHH,
TagKHROTHINT OXUDIE Makcannapy pa Bazmpanapumm Tax-
o A, yJAapHART :I(‘PQ])XIIIIL‘HIII! anpkaam. Macana kyiinnra-
pygan Ba YHHHI MYPAKKAOMIK napaxcacy veicnanranmnan keiinn oxupri
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Makca[lapHH aHHKIam Jio3uM. byHJa MakcaAnapHHHT TEHr Ky*UIH
3MAcIury Ba OMPHHYHM XamJa MKKHHYH Japakanapra OY¥nuHraH KaHgai-
JVp MEpPapXHAHU TALIKHII 3THIIHHKA XHcobra oNMoK Kepak.

2.17-mucon. «Azpoon — mauuna - monay (AMT) cucmemacunu
bouixapuw Modenunu Apamuut MacananapuHu eMumloan Ky3anau2an
6upunyu dapadcanu (bow) Makead — naxma mepuut MawuHacy Gunan
mepub onuHaduzaw OKOPU COpMAU X0CUR MUKOOPU 60 MAULUHA TMEPUMU
naxmacudan Huxkadueaw moaa YAYWUHU VCUMUHU mabMunaaut. Bou
AAKCcadza emumuml Yuyn «azpo@ony, (MAWLUHA» 64 «moaay ocmcuc-
memanapurune GowKapuAuMuza (0CIMMAKCaonapea) IPUuL KEPAK
[12].

Macananusr eumm meropnapuuu Tamjgam. Oparga xap Owmp
aHMK MYaMMOHMHI OWTTafiaH OpTHK euuun ycynu Oynaau. Maskyp
Oockuuma miyHra yxmram MyamMMONapHH euHINfa KYJUlaHWIaJuraH
YCyJUIapHH TaxXJIkn KWanO, ynapHUHT WYHMIAaH SHI AXIIH ONTHUMAall METOA
TaH/IaHAMH. '

Cucremanu erpyktypanam. By GoCKHYHMHT MaKcaau — cuctema
CTPYKTYpacH, 3JieMeHTIap TapkuOH Ba ynap opacuiard GoraHHILIapHy
AHMKJIAL, TAAKUKOT OOBEKTHHMHI MYKM TY3HJIMIIM Ba XYyCYCHATJIApH
XaKMaa aHuK TacasBypra sra Oynuui. 3epo, anoxuja sneMeHTIapHUHL
XYCYCHATJIAPMHHM YpraHui OMNaHrMHa CHCTEMAHW Tyja ypraHu® O¥i-
Maku.

Crpykrypa — 6y TapkubHii KHCMIIAPHHUHT ¥3apo sKOHmammi Tap-
THOH, CHCTeMa 3JIeMeHT/Iapy OpacHAAard y3apo TABCHPIAPHH TaBcud-
NOBYM OOFNAHMIINAD TYIUIaMH.

Cuctema pea/uMkHUHT (Gparmentn cucdbatuaa y3apo Oormanmin-
naru oaneMenTnapgaH wbopar O¥nub, atpod Mmyxur GunaH Vsapo
TabCHPIIaHMLI >kapaHufa IAKUIAHAAW Ba Y3WHWHT XYCYCHATIApWHM
HamoéH ataau. 1lly cababnu sHr aBBano, cUcTeMa yerapanapi Ba yHUHT
TAlIKKM MYXMTHHM aHMKnaW no3uMm. Yerapanap TannaHraHza cucrema
TAWIKA MYXHTIAH M30JIMALMANAHCA Ba MYXWT YHHMHI NapameTpliapura
TabCHp 3TMaca, yerapanapHu OyHjal TaHmaHumM wiaean aed Gaxona-
Ham [2]. Bupok GyHra SpMIIMIUIHHMHT aManfga MnokHeH Ak, Jemak,
yerapaHn lyHAall Tap3ja TaHmam JO3WMKYU, TOKM OyHaa mMyxur Ba
CHCTEMAHHHT ¥3apo TABCHPW MHUHHMMAN Japaskaga G6yncuH. By maprum
Gaxapuil yuyH KyTl XO/IapAa CHCTeMa HerapajiapuHi OJIIMHOAaH
Genrwnadranura HucbaraH KeHraiTupuiu Tanab kunuHagy. Yerapanap
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QHUK/IAHTAHJaH KeiiiH CUCTEMA Ba YHUHT TAlIKY MyXUTHHH HaBOaTAard
CTPYKTYpalallTHPHLI alloXHaa-anoxuna axkapunamiy.

CucTeMaHWHT Y3UHM CTPYKTypanail KYHWIraH MacanaHHHT MO=
XMATHIaH kennb 4MKHO, YHU ocTcHcTeMa Ba 3/leMeHTyapra Gyarian-
JiaH ndopar.

«DnemMeHT) TyUlyHYacH Ba CUCTeMaHH 3/ieMeHT/Iapra Oysaxmail
amani€T HyKTau Hasapuiias skya ancGuiinup. Mypakkab cietemarapra
dopman EHJAUIYBAA SeMEHT Aed, Kucmnapra AHa 6?.1’[3}0‘]3!—3&3&5{“[3“
Ba WYKH CIPYKTYpacH ypramwimaliguras oObexTra aiTHIadH.
SneMeHTHHHT O0IKa S7eMeHTIap Gunan y3apo TaBCHPHHU 6enruiIoBIH
KM AXIAT CHCTEMA XOMaTHra Tancup STYBYHM XycCyCHATJIapUIHHA
axaMHAT/IH 1e0 Xucobnanaam,

2.18-mucon. Cepeuc mapkasununz xjuma yCmaxonacu MeMeHm:
2apu MAULUHACO3AUK tfmp.uacu, DTC udgCponuCy 6a PTC 5y,eopmuarm-
cudan ubopam &ynean sxaum «Dupata — uNcpouU - Oyropmmaii)
cucmemact 00upacuda Kapanzanda, yiu Gowka Gyraciab Gyamaiou2an
anesenn: 0€6 Yucodraws myameyy, V «Dupnar ea «Byopmmaiu)
sneMenmapi Guian douno jsapo maveupda Gadu 6a CUCTEMAHIHE
Jusmam KYpeamuuL meskopnueu ea cugamu xabu Kypeamxudnapuii
Genzunaiou [10].

CTPYKTYPATAUI Gockuumn yprammmagtran cuctema Ba aTpod-
MyXHTHaH DKPATHO MHKKan cucremamap Ypracumarm xamma MyXHM
GoraHHIIAPHH AHHKTaI Gunay TYraaHaInA.

MartnHaBuif CHCTeMana 5yrrmaﬁ GoFNaHUm TypIapH Gop: ropH-
somran (Onp mapaxkanary OCTCHCTemanap Ypracuaa); BepTHKaI (Mepap-
XHAHAHT TYPIIR MAPaXanapuna scojimamran octencremanap YpracHia);
puKd (cHcTeMa HuMary OCTeHCTeManap Ypracuaa): TaKM (CHCTEMA Ba
a-rpodj-My}ﬂlT yPTaleﬂﬂ); KHpuiy (aTPOQJ'M}’XHTi;.aH cHCTEMa HYHra
Kxapab ﬁ}';.Ha.nraH) Ba  Upkuyy (cucremanan  atpod-MyXuT TOMOH
fiyuanrat); TVEPH B2 teciqpy Teckapn GOFNAHWW TAMOMHIH —
KnBepHETHRAHHHT acockij TaMoHuapy gan Guprmp [2].

OcTchTe:taHH Mycrakun CHCTema maxknuaa KabGysn KHIMIL MYyM-
i ﬂg;{a:';‘e J;;L:i;maﬁ Gornanmmpy OMp BaKTHHHT ¥3uma GHpPHHYH
(A) ocTere e KM B3y Gunay Gopnanran mickumun (B)
Oc-rcucTﬂMaHH HpULIH WaKnyng Kapaca Gymamu (2.1-pacm).
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2.1-pacm. Bornanum BeKTOPJIAPHHUHT cxeMaTHk Hdoxacn

Mainunagmii cuctemanapa GOFIaHULIIAP COHM JKyaa Kyn. Xamma
GornanumuiapHy énmacura xucobra ONMII Ba TAAKWK STHIN amania
MYMKHH XaM 3Mac, Makcaara MyBodHMK xam 3mac. UyHK ynapHUHT
KYIMMIIATH aXxaMUATCH3, cHCTeMa (pYHKUMSTAHMIMra Ba Kabysn Kumu-
Haauran equmiap cudartura TapcHp YTrasmanu.

ManmHaBnii cHcTemManapara cTpyKTypaiap Ba skapa€Hap «Kopa
CaHIuMKY Imaknumaru rpadux opkamu udopanaHumu mymkud. «Kopa
CAH/IMK)» CHCTeMaHWHT rpadukaBuii KypuHHIIH 6Y1H6, OyHpa yHUHT
HYKH TY3WNMIUN TEKIMUpHIMaion, ¢akaTriHa Tamky OOoFnaHumiap —
KHUPHILUIAP Ba HATIDKANAP — YMKHILIAP TAOKUK 3THJIaIH, X0JI0C.

Onmnit Xonga, KavoHKH, TAOKHKOTIMHHA cHcTeMa GyHKUUsAIA-
HUIIMHMHT TAIIKW OMWNap (KWpHommap) Takcupura Gornuk GyraH
HKYHH'FI HATIDKacHTHHA KH3HKTHpCa, CHCTEMaHH «KOpa CaHOHK» HIaKkiiH-
Jard rpahik oOpKanu TacBMphaiiunap.

Mypakkab cuctema GHp KaTop «OMIMID» «KOpa CaHAMKIAP»IaH
TaUIKMII TONTaH «Mypakkad» «Kopa CaHAMK) IAKITHAa TACBUpPIIaHAIN.

2.19-mucon. [ITMuu mawunasuitc cucmema cugpamuda menesicka
(T), mepum annapamu (TA), TA 6unan uusunzan naxmanu mozaiazuy
(T}), epza myxunzan naxmanu xago owumu épdamuda cypué onyeuu
uukzuy (M), epdan cypub onuncan naxmanu moszanazun (T) aa
Mexanuk-xaudosuu (X) ocmeucmemanapu (Kudux «Kopa caHouxiapu)
oan ubopam kamma «Kopa caHOuxy KyPUHUWUIA MACEUPAAUL MYMKUH
(2.2-pacm). T ea TA «Kkopa canduk»iapu bup-6upu Gunan Kupuwl ea
YuKuuL 8eKMopaapu opranu yzapo mawscupoa 6yizan bup kawua manda
«KOpa canduknapea axNcpamunadu 8a CUCMEMAMUK MAaokuK SMulacy.
HT,TeaX OCMCUCMEMANAPHU XaM BYnarnab, aleMeHmaap myniamu
waruda ypeanuus mymkun. «Kopa canouxyuumz xupuwt X eexmop-
aapunu T ea TA ocmcucimemanap kabya Kunaou. By eexkmopaap maskyp

ochmcucmeMaiapda KevaduzaH JCApaéHNapHUH2 MUKOOp ea cudam
KPpCamxuyapuza Keckin mavcup Ymxasaou.
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2.2-pacm. IITM Mamunasuii cacteMacH @
AAPAEHHAH (KOPA CAHANKY WAKINIA TACBHPIAHMII TPA

Kypeamxuunap 6up eaxmuunz ysuda T ea TA ocmcucmeMardp Hm:
YUKl sexmoprapu ea X " ea T, ocmcucmemanapHute Kupuut 8é
mopaapuza aitnanadu. Ocmcucmemanap éxu kUMUK (KOPA cauéu-’f»{lap'
Hun2 NuKuw sexmoprapu (kjpcamxuynapu) Guprauud, kamma «Kopa
CAHOURIHUHE wuKyy 7 sexmopaapuni 6apno smaou.

Cﬁr:re_:uaﬁu Oynaknam npapaxacu yHu aiipum uucmﬂapl‘fua}ﬂpa_
T HMKOHUSTHAAN smac, Gamku cHcTeMaTHK TaX/HIra Ky
Makcannapnau, cucrema MoZenuHMHr BasHdanapHaaH KenH6 i
aHMKIaHay, K¥puuuo TYPHOIHKN, CHCTeMaHH CTPYKTYpanatl i S
THI Taxmun Gockuunapunan Gupn cudarua yHU Moﬂeﬂnam.rﬁpﬂm
YUYH Xuamat kunapy, Crpyktypanam nnposapauaa ¥ prazifiz iy
CHETENA 3neMenTnapu opacuari acoouii GorTaHHILLTAPHH AHHKIANI B3
YHHHT QyHKUMANaHmmMIay KYTHIAETraH HaTHXalapyuHH yKiHO, aHHK-
N1a6 oMM MMKoHHIY Oepanu.

MO.!]I.‘J‘IJIa[I.ITIlpI!lI.I. By Gockuu cHeTeMATHK TAXJTWITHHHT acoCHit
GockHummup. Monennamrnpnuaa  mozensmur  BasudacHHH  MYKYP
AHUITIaW 3apyp. Vi yyra kypeatkmu (éku xycycnar) Oyimua

84



Gaxomaiigunap [2]: ymymuiinury (MOAENHHMHT TATOMK 3THIMIN AWara-
30HH), peaTiru (00BEKT-CHCTEMA XYCYCHAT/IADH BA MOAENL OpPACHIAri
VXIanmmK napacacH), AHUKIWUTH (MOJAEJIHHHI CHCTEMa XONaTHHH
MHKIOpHH kuXataaH Gawopamiam Jia8katv). MammHaBuii cuctema
MOJICIMHHHT MYXHM XyCYCHATH — Oy aHHKITHK.

Mozen. &ku momennap cucTeMacu KypwiraHiaH KeHMH NOTeH-
UMan crpateruanap éxu eyumnapHu Gaxomam GockuuM OorluiaHamu.
Monenuusr gpynnamentan axamusTi pean 0OBEKTHH TACBUPJIA OJIHILIX
KOOWIMATH, SBHM pean cucTeMa XOJaTMHM MMUTaUMANaml, yHH dyHk-
HWLIAHAITHAAH Ky THIAETral HaTwKalapHu Samopariamianp.

CueremaTuk TagKuKoT HATIKANAPHEN WIIIAC WHKAPHIT A~
POMTHAA TeKIIHpHI Ba yJaapum skopmii sTEHm. By OGocKuyHWHT
aCOCHii MaKcaayM — CHCTEMATHK TAXJIWIHHHE OJiAMHIK GocKUuiapuaary
KaMYMInknap €KM KeMTHIJIApPHMA XaMJa MOAES/UIapHM KalTagaH Kypuo
HHKULL Ba TAKOMWUIAIITHPHIL 3apYPHATHHH aHUKIIALIAND.

IOKopHia TabkUIaHraHUAEK, Xap KaHpait octcHcTemMa — Oy Gup
BaKTHUHI ¥3HU[a MyCTAKHJI CHCTEMA Ba IOKOPHUPOK Jdapakalaru cucreMa
sjiemeHTHIMp. IllyHu xuco6ra onub cucTeManapHu VpraHuilga y4ra
X0naTHU XucoOra onui 3apyp [2].

Bupunyu xoaam. Cuctema sIXJIMT XQJHAA MaKpoaapaXkaja TanKHI
atunagu. Bynpa acocuid asTHOOp cHeTeMa Ba aTpod) MyXHT OpacHaard
¥3apo Tancupra kaparunaan. Cuctema aneMeHTIapu GakaTruHa yjaapHu
AXJIMTIALL, Xap GUp 3NEMEHTHH CUCTEMAHMHI QYHKUMIAHHUIINE TabCH-
pU HyKTaM Hazapupad Vpranwnagu. Cucrtema CTpPYKTypacu Kadaaii
Oynca, yuranpait kapanaan («Kopa CaHIHK» TAMOMWHMIIM).

Hixuryu yoram. DIIEMEHTIAPHUHT CHCTEMa HYHAAry ¥3apo TabCH-
PHHH, YIAPHUHT XyCyCHATNApH Ba (PYHKLMAIAHMIN INAPOUTIAPDUHK Ma3-
Kyp CHCTEMAHH AXIUWIAl Makcaauaa yprasuil (CucreMaHH MHKPOAa-
paiana TaKuK 3THLI).

Vuunuu xoram. ATpod-MyXHT Ba CHUCTEMA CTPYKTYPACHMHU YHUHT
(yHKIMANAHWIE HATIDKANApUra KypcaTaauraH KOMIUIEKC TabCHpU
YpraHuias.

TagKHKOTHH MakpojapakajfiaH Gouuiaul, KenH MHUKpoaapaskara
yrum makcagra MmyBoduraup. AHpUM Xosuapjaa OyHHUHI TEeCKApUCUHH
XaMm Kyau MyMKuH [2].

MyaMMOHHHT XyCyCHATNApHra Kapab CHCTEMATHI TAXJIUI CXema-
cH Y3rapHilld MyMKHH.
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2.5. I1-000 Oyiimua xyaocanap

1. MTA TaKHKOTJIADHHHHT 3BOMIOLHMACHA XO3HPIH, ABHH cuc::;
MaTHKA Ba YHraua, ABHH «cHCTeMarHkarada» Oyiarad JjgaBpiap
aKPaTHO KYpCaTHIn MYMKHH.

7. «Cj:::*remamxﬁraqa» JaBp TaKUKOTIapHHUHT MOXUATH -a :mnmxm
O0BeKTHH KucMapra 6ynawnab Yprauuin. By peayKUHOHH3M, aH Exva
EHJIAIYE — Mypakka6 GUIHMIAPHA ofUIuil GHMMIIapra KeJITHpHII xy;-
NIypakia Xofcanapuu ofii Xoaucanap OpKaiy TylIy HTHPHLL Y€,
MAPHHUAT ¥3uaup. By ycynnapHuHr 9HC KaTTa KaMYHJIACH — anoxl:::
KHCMNap ¥pTackiarn Mamxyn y3apo TabcupiapHH XucoGra OTHHM
TUTHANP.

3. Opransmatik éku «Kopa CaHIMKy ycynu — aHaf‘mHK yc}fﬂ:;
TYOZaH Kapum ynapok sxmuT oGwekTHM KMcMTapra GynaKIaMaci
Ypranuum, S

4. Anannmik Ba oprarmamarik ycynnapra Xoc yM):MHH icamq::
HK—AXAHT 0OBeKT CTpyKTYypackra — KrcMiap opacuziart ysapo i
HHLIIAPra ~ yhTHGOp Bepmacruiup. o

O OMEpXEHTIIHK — CicTemanunr Genrpnapuman Gupy OO, ¥
KHCMIIAp Ba anemenTAapHuur XycycuaTiapuaaH kenuo ammafiiod B
canar, [ITMHMHT owepwentimrn — Gy rysa TyrUTapwiard Naxtasi
TepHG oG, Gynkepra olnaurTipumanp. By Genry TepHM annapard,
BEHTHILITOD, wnnnzien, nappak kaGi anoxHza KHCM Ba 2/1EMEHTIAPHHHT
3MAC, Oanku sXnuT cHcTena — TIITMHMHET xycyCHATHAHD.

6. Cretevant &npamys — cpcrematak TagkukoT yoyanapu Ba
TamoluLIapiHY CHeTeManauTHpu Gopmack GyamG, yHHHT BasH(acH
AXIT OBbeKTRapHH CcHeTeMa WaKMRa TAQKMK OTHIIAA 38pyp OyIaaH-
FaH WaMuii TYWyHanap, yeyanap pa MeToanaphy miiat YHKHLIAaH
HOOpat.

7. Cucremorexnua — CHCTeManapuu JloiiMxanail, CHCTeMaHHHE
YMYMHA Ba ONTHMan c:pr}crypanapHHH TaHJaul, ocTCHCTEMAIIAD Ba
SJNEMEHTIAp opacunary Gornanmmuapan Gaprio oTHw, PyHKIMATAHHILI
HHHE onThMan AITOPHTMIAPHEH Tannaw Ba TawKy MyXHT TABCHPHHH
XHcobra onum Macananapuuy eyau.

8. Cucremarnk Taxmyy, _ HIMHIT M3aHMIITap CTpPATerHACH, My-

paKkat ofsexr baomuaTiny AXWIHIA WMKOHHATIAPHHH TOMHIIra
KapaTiran cucremanu usnayy, Yeymm.
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9. IlyHpaii kunub, cHCTEMATHK TAAKHUKOTNADHHHT acoCHH
Basnpacy — cuctema ne6 Kapain MyMKHH G6Yirad xap kanaai oGeeKTHH
TAaXTWN KWW, JIoWuxanam, YHUHT QaonHATHHH OOIIKapHil Ba AXINH-
naul. By sxapaéupa cucTemMany SHIANIYB TAOKMKOTYHM EKH JIOHHXAnos-
HMHH YCNyOMAT GunaH, cHCTEMANapHHHT YMyMHi €kM XycycHii Haza-
PHANADMHU WIMHI Kompanap OwiaH, CHICTEMOTEXHMKA Ba CHCTEMATHK
Tax/IMl 3Ca cHCTeManapHM YpraHuil, JjJoiuxanam Ba GolmKapuinaa
amanuii TanGupnap ycynm 6unaH KypoJUlaHTHPaIH.
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III 606. MALIHA-TPAKTOP AI‘PEI'ATJI}}PI’U{H
CHUCTEMAJIY MOJIEJLTAIITHPHII TAMOUMAILIAPHA

3.1. Mammnna-TpaKTop arperarjiapaAH CHCTeMATHE
TABCHOIAMIHHHT YMyMEil TAMONHH/LIADH

MTA yuyn sawunasuii cucmema neranja TpakTop (SHEprETHK
6a3a) Ba MUIYH MaUTHHAHWHT 6up-Oupu Ouman MyaksaH ycyiia Gornat-
FaH BA KAHAANIND AXNTIMKHH TAIIKWI 3TyBYM TYIUIAMHA Ty HANAIH
[27]. TOxopunaru Go6napna TabkuanaHraHmaek, cHCTeMaHH TalIKHI
STyBYH 00BEKTIApra snemenmiap Aeilwiann; arap sJeMeHT/ap TaaKkh:
KOTIap [aBOMHIA cHcTema Tap3uja ypraHwica GyHnai ONEMEHTIAP
ocmcucmemanap fed aranany; CHCTEMaHHHI XyCYCHATH YHHHL 00BeKT-
NlapH opackAaru GornanmLIap Ba MyHocaGaT/iap GiiaH TaBCHGIAHAAH,
CHCTEMAra KHpram ofbekT/iap opacuuaru GoFaHMILIap Ba MYHOC
Gatnap Tmnamu cucmena cmpykmypacu [ed HomJIaHaIH. 3.1-Mﬂcml:
Octa nayz + mpaxmop = MTA (xaiidoe azpezamu, AbHU MAUUHAasHl
cucmema); mpaxmop ea ocma nayz — ocmMCUCMEMAIAp; OCUML MeXa
HUSMU — Goanamuw; mpaxmop, ocuw MexawusMu 6a ocma Iaye
Ypmacudazu synocabamnap — cucmema cmpykmypacu (3.1-pacm)-

Maumsasnii cicremann Tauknn oTyBYM 0GBEKTIApHHHE XYY
CHATIIAPH, Xoccanapu Typnwga, Jlekun ynapHuHT Gapyacura Gup X0cca=
MOARMHIMK Xoc. KX MaumnanapusvHr crcTeMATHK TAJKHKOTIAPHIA
OMA anabuétnapna [2, 12, 13, 18, 23-25, 27] MawmHHaBHii OOBEKTHHHT
HCTanran Momnmii KucMuHu YHUHT ¥IuamnapH, XycycusrjapH Bd
ACOCNIApH, SBHM GYnaitanuu Me3oHTapWIaH KaTbHil Hasap yMyMHil
PaBHWAA uponanaiinuran ymymnawran arama Masky amac. MTA Taa-
KHKOTIApHra  cHeTtemartyk EHJAWYBHHHT KOHUENTY&l MOJACTHHH
Kypruza Oyhnait aramara sxtiéx karta. Bus Gynzali atama cugatiia
(Xyeycrii» (anoxuma, Maxcye) cysunan poitnataHHIIHK TaKAM} KATa-
mH3. By xonnia MTA cuctemackiy — MammHasuil cHCTEMA, YHUHT 371€-
MEHTIApURH — Xycycuit aneMeHT, CTpyKTypacHHH 3ca XyCycHiiTalran
CHCTeMa e atawmmus MYMKHH 6¥nanm.
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i MTA _E'
(xaii1oB arperaTu)
1o
i F Ocuur ¥ - i N Ocma _-""._
MEXAHHIMU nyr

low

Bornannuminap

3.1-pacm. XaiiioB arperaTHRHAT CTPYKTYpacH (pyRKuHOHAT
CXeMAacH)

MTA cucremacunu XycycHiiamraH XojaTaa YpraHumga cHCTe-
MaHHU TalIKHI 5TYBYH KHCMIIAp ONIHHAAH KaTbui Oenrunab kyinmmac-
JIMTMHYA XpcoOra onui 3apyp. AMpUM Xolapia ynapra XakMKWILTHK,
Gouwrka Xosmnapaa cywwmiinnk xoc. IIyHuHr GunaH Oupra cHcTeMaHH
KHCMITapra AApaTHII YCYJIH Ba KHCMJIADHH CHCTEMAara AxXJIHNT GHpHK‘TH-
PHI YCYNH Kyfa MXTHEPHH Oynonmaiiny, y CHCTEMaHHMHI XYCYCHAT-
NapH Ba Makcajulapura Kapad aHuKIaHaan.

IOkopuaarunapaan kenmé YnkuG, cucTemanapHu ymyMuii xosiza
WYKH BA TAlIKK cHCTEManapra aXpaTHII JI03uM 6¥mamu. Huxu cucmhie-
Ala-MyaHsH CTPYKTypa/iu, KMUCMIIapra axpatuil Tanoupuan (mpoueay-
pacunM) yTkasuw mymkun Oynrad Ba Oy KUCMIApHMHT Kaujaaiiamp
ANXIAT Tyriamuaad ubopar cuctema. 3.2-mucos. Cxemacu 3. [-pacuda
Keamupuaean xaildos aspesamu — 0y uMKu cucmema. Hywxu y CHIPYK-
mypaeq sea; YHu MPAKmop, OCull MEXanusmu 8a ocMma niye kabu
Kucmaapea axcpamuul 6a MA3Kyp KUCMIAPHUHE mﬁmamu (.uexcmua'
cucmemacu) ded Kapaui MyMKuH.

Tawxu cucmema — ymymuil Tabuatrra sra Oynran, kaupaiiamp
TaOMHii CHCTEMAaHH TAIIKWI 3TaauraH Ba Oup-6upu Gunau GupuKTHpHIL
WMKOHHSATH MaBxy/[ 00BEKTIIAPHHHAT TYIaMH. 3.3-mucon. 3.1/-pacuda
mpakmop, ocuul MEXAHUIMU 8a OocMa NAYeHUMH2 Xoramu ea R}?pcam-
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KUMAGPUZG MABCUP SNYSUL MYRPOK XYCYCUSMNapU (HaMAuSH, Kammui:
au2u 6a 6.) monozpagux azpo@om, Yeumaux KOIOUKIApU 6a ma“é‘:j*:":
Yaapuune vuxdopu Guomexnonozux azpod)on nApaMemprapuni :‘
qaudu. Xap ukku azpoghon ysapo bupuxkau X010d MTAHuHZ U
clhamu Kipcamkuwiapu (V) 2a mawcup 3myeyiu MAauiKi mawcup
sexnopu (F) nu Xocun kuiaou,
3 d-mmcon. Hinun, yeusurnap, mynpox, .\;aﬂeouﬂa{) 8a admmq;:
HuR2 mynaamu sxocucmema ded amanyeuu 6a MTA Kypcamxudiadp
¥auoa mexanusamopnunz uw wapoumuca Mavcup IMYeuU mautki
cucmemanu mauwun smadu,
Mukit Ba Tawikm cucremanap opacumarn Huc6at ($apK) ""“mM:_
THK TAIKHKOTra 0GbeKT-cHcTema Ba oGweKT/Iap CHCTEMAcH TYHIYHH
IAPHHA KAPUTHIL Gunan oc OHPOK aHrJIaHaIH. Sl
Obverm cucmena ~ Gup-Gupw Grian KOMTIOUIIAHHHT MY -
KOHYRnapu (waptiapn) acocnna Guprxkan gacTIaGki eMEHTIAPHH %,
KAHAAIMD Tymnamm. 3.5-mucon. «Xaiidos acpecamu = niye T mpa "
MOpY; «niesMamux cesaxa = oxuw annapamu + GyuKep + -2 «3"":‘:_
KOMOQUHU = camiq + Kus mpancnopmep + anuuzuy + COMOHC
RUMKUY ) obnexm cucmemaup. aif
Obtextmap cucremacy — Oup sxumenu 0GBEKTIAPHHAT HIYH,HH_
CHCTeMacuky, Gympa Onp Kawya Gup sxuHCIM OOBEKTIAP Komnzzﬁ
UHHHHT yMymuit éxu XycycHil KoHyHnapn épramuia y3apo GHpH :
Maskyp sumcpary oOLeKTIapHUHr cuctemacuny Gaprio 3Tamd. 1. Mes
ACTIECBHUHT KnmEppit MEMEHTIAPHUHT AaBpuii cHCTEMACH EKH TPaxISh

B2 KX Mamanapinyyr KiaccupuKaumsIapy GUp HKMHCTH OOBEKTIAP

CHCTEMacHTa sikkoy MHUcoN 6§ nonamu.
Cucremany

CHNaWyB yoynu mawmuasmii cucteMa CTPYKTypacHra
&NOXHAa IBTUGOp Kapatany, CTpykTypany Kypuul yuyH SXJIHT CHCTE-
MEHH By naicaG KHCMAapra, shHn octcmcTema Ba 3eMeHTIapra axpa-
THII Kepak, CHCTeMa HEPAPXHACHHUHT OHTTA ['OPH'JOHTM KaropHra
TETHIULTH SneMetap gy OCTCHCTeManap HHFUHANCH UEPapXUs 0apa-
Feacu nefunany. Cucrema TapkiGunark ofseKTapHy KaHAaiaup we-
PAPXHK TapTHG acocnna KYpeatnu uepapxux maxoumon Aed araliaiis
3-6-mncon. 3.1-pacyoq Kexmupurzan ghynxyuonan cxema MawuHasuu
cucmema (xaiidog azpezamu)nunz uepap.;:u.\' makouMomuHy, Uepapxui=
HUHE Oumma  20pusonmas Kamopuza ocotiiquizan  mpakmop, Ocuut
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MexawusMu 6a ocma wiyarap mymiamu  uepapxus  0apalicacumu
ughodanaudu.

Xap KaHmait MaIMMHABKMI cHCTEMAra Ky COHIIM XyCYyCHsT/Iap Xoc.
VIapHWHT KaHJ@iiiup rypyXu aHWK LIApOWTHA, aHMK MaKcal YUyH
acoCHi, aHWKJIOBYM, SBHU ampubynuiap MaKoMuaa OYMHIIN MyMKHH.
3.7-mmucon. IITM azpomexnux kypcamxuwnapunu 6axonaus acapaénuda
&j3a mynnapununz Garanonuzy, nacmoazu O4UAZan KyCakHuHe map3aza
Hucbaman xcotnawuwt Garanoauzu, KYCarKAapHUHZ OYUIUUL éa sy3a
bapanapununz myrunuuw dapasicanapu, 2y3a MyniapPUHUHZ SH2AUSAHUK
dapadxicacu naxma wnaiikanu, AeHU 0AIA AZpoGoHUHUKS ampubymaapu
yucobnanadu. Yynru ynap 6up 2ypyx cugpamuda IITM azpomexnur kyp-
CamKuMAapy KuiiMamaapuza Kammuk maveup Kypcamadu. OOBEKTHUHT
XYCYCHATIapM XaM CHMCTEMAHMHI 3JIeMeHT/apu cudaTvaa Kapaiuiuy
MymkuH. Macanan, MTAa 2jleMeHT Ba OCTCHCTEMANIADHHUHT KYIUIHIH,
ynap opacuaaru QornaHHLIIAP TAOMATHHHUHT Xap XW/UITHCH, ABHU CTPYK-
TYPaHUHT My pakkaOnurd, o6BeKTra TAECHpP 3TAaETTaH TAIKH BEKTOpJap-
HUHI BAKT AaBoMupa Tacofuduil Y3arapUiny, YHKHII BEKTOPIapHHHHT
COH Ba cHdar KypcaTKHUNApUHH KUPHII BEKTOPNAPM XOJIATHTa Y3BHIA
QOFMKNHIrY MaliMHABMI CHCTEMAaHHHT aTpuOyTnapunup. MamuHaBmii
cHcTeMara o0beKT XyCyCHATIAPHHUHT KaHaaiaup TyamMu ne6 Kapaiu—
Oy cucremanu ampubymus maxdum tumaap [17].

MepapxusHUHT HCTanraH mapaskacHia KHCMIIap MaTepHan o0BeKT
cuatuaa y éxu Gy comM XycycHsTnap GuiiaH TaBcu(IaHMIIN MYMKHIH.
SXmu MawbayMKH, KHCMIap (3MeMEeHTIap Ba OCTCHCTEMAJNIAP) XYCYCHST-
NIAPUHHUHT COHM MEPApPXMAHHHT MACTKH JapaXcaCHAaH I0KOPH JaparkacH-
ra yrranu caiiun omm6 Gopaau, ALHU OOBEKT MEPAPXHACHHUHT Xap 6up
IOKOpH AapaXkacua YHUHI MacTpOKAAru napaxacuia Wy 6ynran sHru
XyCyCHATNAp K03ara Kenajiu.

3.8-mmcon. [ITM mawunasuii cucmemanunz sH2 nacmxu, 4-
oapadicacuda ocotinawean monozpagux (Ily) eéa buomexnonozur (11;)
azpoonnaprunz ysuza xoc oup Kania xycycusmaapu éop. Iy ea [l
aneMenmnap yiapo Gupaauiud, cucmemanunz 3-0apadcacuda «rnaxma
natikanuy (Tl) ocmcucmemacunu mawkun smaanda, 6y ocmcucniema-
HuMHe Xycycuamaapu, auukpor atimaanda napavempnapu CoOHU 3HZ
ramuda uxku mapmazava opmaou. Il ocmeucmenma 6y dapasicadan sicoti
onean M «mawuna» ocmcucmemacu ouaan dupuxub, anada oKopupor

2-dapaxcada ocoinawean IIM — «naxma natikatu - mawunay
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ocmeucmenanu  Gapno Kuradu. Maskyp ocmcucmema Il éa -
OCHICUCIIEMARaP XYCYCURMAAPUOGH MALUKAPY MAUWUHAHUHZ BUp KAmop
ACPOMEXHUR F\'_].‘EPCGHHCH‘L"IQPHHH xau yhi' uyu2a O.’Iaaﬂ- c
Crictema cTpykTypacu 6y xonaa GornaHumIap Ba KucM1ap Xycy
CHATIApH opackzary HucOatnap TYmnamM IIAKIHAa HAMOCH ﬁ?JIHiIH:
Cucremannur 6yHpaii CTPYKTypacura aTpubyTaiirat cTpyKIypa ASTS
naan. YHUHT XonatH sky(T perpeccus TeHriamanapy EKkH TEHramanap
Tyamm €paamina ndonanasanm. =
Mawnnaspii 0GbekT HHCOH (0J1MM, KOHCTPYKTOP, TEXHOIOT, ﬁ
KAH/INC) oMM TaBCUPHLA OMMO PHBOACTaHHO Gopaju. ByHHHI Ha
RACHIA KHCMIap TaKOMWINaWwanW, ynap yprachja AHTH HHCﬁamag:
TabCHpIAp Ba XycycusTiap io3ara kenaiy, AbHE JacT/IaOKH x}’c}’cnw
flaUIran Ba aTpuGyTiaumran crpykTypanap (yHKUMOHAT A€O aTEUI}’BqH
NaNJA TAKOMHUIALWTAH CHCTeMa  yHKUMATAHHILIAHHA TaBcH(JIOB
AHTH CTpYKTypara aiinanamy, a
Maumnasuit oGnekTna KewasTran JkapaéH TaxJuil STHIICA, )’ﬂ‘?u
o0wekT XOMATIAPHHMAT BaKT maBomuja Oup-OupuaaH QapKkiraHys
M_yaﬁsm KETMA-KeTirnuy  kypum myminn. OOBeKTra Yj"”"r Bmcf
OYitnya Xonatnapn Trmamu cHaria Kapasica, MauiuHasuil CUCTIEMA
i npoyeccyar maxdunomu kenm vk, KapaéH CTpyKTypacH OHP
AOMATHAH MKKHHYM XonaTra yTHIgarn GornaHHIIIap TYTUIaMH GuraH
AHUKNAHAMY. Mawnmasmii cpcrenmanuir npoleccyal TaRAIMOTHHH
TAOKUK 3THIWNG wynn Hazap/ia TyTHW JI03MMKH, MOZAAMH -
YMYMUI skapaéunmyr Yarapuwm Gup xatop xycycmit xapaéHnapHUHT
Yarapuum HaTwKacuna 1o3ara kenagu. 3.9-mucou. [lay2 (00beKm)HURE
y.ar%mmi ﬁ:re.\:no.-‘ioeux) ACApaénu — Gy epuu wWyO2opAaIL (mynpoKHune
Jfa"dmjfﬂ Ramasunu aedapus IoMuwamuuy). VMymuii scapaén ukkuma
eyeuu  seapaéndan (mexnonosux o:zepﬂmmc)éfd uGopam.  mynpos
7 naxcacuu mazudan recus, epoan asicpamuui 6a az0apauk2a y3anmuit
(exex 6axcapadu) yavoq naraxcanu énuea curcumuu, matoanaut 6a
Jeamea azdapuu (azdapayy 6asicapadu). Texnorozux onepayusnap oup
HOMOHOGH, Gakm daaomudq MYRPOK, Yoaamuni Y32apUUIURL, UKKUH=
wudan, mynpox nanaxcacuny xecyrug, mo seamea aEOAPUIZYHYA
Kemean ymyaui BaKmul udhodanagion. ;Sy sca MauiuHaeull cucmema
(ye)uunz npoyec CYA maKouviony - yauoup.
Mamjmanuﬁ OG‘bEKTJ'[a]J, cnc‘rcmaﬁap Ba yJApHUHT (QyHKIMsIA-
Huw JKApa€HNapHHK TaBcH(nany — MTA tanKuKoT/IapUHHHT 3HI MY XHM
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Macananapuaad 6upunup [17]. YHun euniuaa myHH 3cAa TYTHIL JO3HM-
KH, TAZIKNKOTYY KY3Ura HMUMa TyIuca YiIaHu Xucobra ojiyBYM perucrpa-
TOp 3Mac, YHUHI TaJKUKOT STHiaérraH oOGbeKrra HucbaTaH Y3MHHHT
aHHK TO3MUMAcH Gymaau Ba Iy MO3MUMAAAH TypubG dQaxTopmapHu
TEeKIIHpany Xamaa xucobra onaau. TagKMKOTYMHHHI MO3MLIHACH aBBa-
710, M3NIAHULLIAp MaKcaau OunaH, KeiHH 3¢ca YHHHI ManakacH, MeTo10-
JIOTHK TaWEprapnury, Hazapuii Gunumu, uiMuit ac6o6-yckyHanap Gunan
TabMHHIAHraHNIHK fapaxcacura GoFJIMK paBMIIIA aHUKIIAHAMH.

(DaHHHUHT 3aMOHABWIi METOMONIOrMACH TaOMAaTHMHT Xap KaHpgai
XOIMCACHHN TaBcHGNam >kapaHUHH TYPT Japaxkaga aMaira OUIHPHIL
MYMKHH J1e6 xucoOnaiinu: 1) kysatumr; 2) aMnupuk Gornmanuap (Mo-
nennap); 3) xycycwuit Hazapuii Moaennap; 4) gyunamenTan nasapusnap.

Wlynnen xam Gopxn, MTA cucTeMarnk TaAKMKOT/IApUaa HasapHii
METOJUIap X03MpJa eTapauya puBoicianmara. Iy Gome 6yHaait TankH-
KOT/Iap HATHXacHaa OJIMHraH SMIIMPHK MATepHATUIApHH YMYMIIAIITH-
PULIHUHT caMapany MeToIH MOAE/UTAIITHPHIT MeToau 6 1HMb KomMoKaa
[8].

Mopen notunya modulus — ¥ndoB, MesEp c¥aupaH Kenub HYHKKAH
Gynub, kenr mabHoAa Gupop 0GbeKT Ekn OOBEKTIIAp THIUMUHMHE 06pa-
31 €kH HamyHacunu ndonanaitnu. MacanaH, epHHHT MoJenu — rodyc,
OCMOH Ba YHIArH H0JILy3/1ap MOJIE/IH — IUlaHeTapuii [28].

[17] anabuétna «Mopenb» CY3NHMHT MIyHOall MABHOCH KeJITHPHIT-
raH: MOAenk AeraHfa IOyHOall ¢(UKpaH Ky3 ongudra KenaguradH exu
MaTepHaniairad cucTeMa TYIIYHWIaOUKH, ¥ TAAKUKOT 00BEKTHHH aKe
STTHPHII €KH HycXanamr GwiaH OMpranuikia, YHUHr YPHHUHM HIyHAai
Gocanuku, GyHnait cuctemany Yprauum 6usra my o6beKT TYFpUCHIarH
AHTH MaBJIYMOTNAPHHM Oepaiu.

MopennapHuHr XapakTepid XyCyCMATH IWIYHOAKM, Xap Kauzaail
MOMleNb  HOTyran, XycycHit, o0BeKTHM dakar coama, TakpubaH akc
STTUPajH, Xe4 Oup MoAens MOAC/IAWTUPUIAETIaH 06BeKTHUHT Gapya
XycycHsaTnapu Ba myHocabatnapunu Ty na udoganaii onmManm.

Xap KaHaait oonekr yHIOaH a)](pa.lmﬁ YUKKaH Xap KaHakKa Mypakka0
€KM KaTTa cHCcTeMara Kaparasga KEHr; CcHcTema pean 00BEeKTHUHT
MyaisH acnexmiapuuu udonanaiian. bynapaan mysnpail xynoca uuka-
PHII MYMKHH: MOJIC/Ib CHCTCMAaHHHT Tancmhmmp Ba YHHUHI ySH CHCTEe-
Magup; MOJEJIHHMHT Oamuimurn (Mypaxkabnurn) TaBcudnaHa&rran
CHCTEMAaHMHT OAUiNuK (MY pakkabnvk) napaskacura GOFNUK,.
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Maunsa cuctema cudaTHia J0MMO KeTMa-KeT TapTHOaa TaBcu(-
naHamM, aBBANO, YHHHI OJMH *KHCM INAKIHIArH Xycycwid MOIENH,
kelfnHr 3Tarniapaa sca Mypakkab cucTema KYpHHMLIAAArd SXIHT
(T¥na) MoIdenH TY3UIAM.

MauiHHANApHH TABCH(NALTHMHT CHCTEMATHK YCY/UIApHHA TaKo:
MIVIALTHPHINHHET  GHpUHYM Basudanapuman Oupu — Oy TypmH
TAAKHKOT MaKCAIapHHi XucoGra onum ycy/MHHM sAparuil, Oepuiral
TEXHHK CHCTEMAHH 3leMEHT/Iapra AXPATHIITHWHT STOHA METOAMKACH Bd
aneMeHT/IapHH OHp Xomataan Gowkacura yTam yCyTHHH piab YHKH
Ba KeJHIIHLI

By Basudany Gaxapumiga MalIMHATApHH CHCTEMANTH Mojjesan-
THPHIL XKYIa KY1 Kenamu. Mawunany MoJie/namTapHIia yHH Tk
STYBYH /IEMEHTIAPHUHT §3apo TabcupHra anoXuia SHTHOOP KaparH:
naju.

Arap MalMHa cuctema fie6 Kapanca, YHMH TAIIKH OOF/aHHII
NTapuuH 3.2-pacMpia ake TraH cxema Tap3uja KypcaTHil MyMKHH.
Crcremara Gynran tancupnap finrmmaucuen F, U, Ba Z Xap@apH
Gunan Genrunaiivus, Viap cuerema knpuuuiapu Eku  (akTopnap
nefiHnamm.

F
A
I 1 | I_\
s e ] i
1 1 1 1 yl
e
CHCTEMA & =
4] ¥e

=

TE

3.2-pacm. Cucrema TAMKH GormannuiiapHHHET CXeMAacH
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By karramuknap f,, U,, Z, xycycuii daxropnap TYIUIaMHHH
nonamaiimn. ¥  xappu OGuiaH  cHCTEMaHHM  arpod-MyxXuTra
KypcataniraH  «TancHpnap» = WHFUHOWCHHH, SI'BHU cucTeMa
YHKHIUIApMHY Oenrunaii-Mu3. ¥ BEKTOp XycycHii ¥, BeKTOpJapHHHI
Tynnamaup.

F, U Ba Z BexTopnapH opacujari ¢apk Kykuaaruiapaas uoopar.
F Ba U daxropnap — Gy HasopaT/jaHajuraH KMpHLUIAp, ABHH Yii4a-
Hapuran Takcupnap. Iy 6Guman OGupra F - Ha3opaTiiaHaJgHraH, amMMo
pocTnanMaiinurad dakropnap, ynmapHH yaHail MyMKHH, JeKHH Yarap-
THPUII MYMKHH 3Mac; U - Oy HasopaT/laHaJWraH Ba pocTiaHaauraH
(akropnap, 6y wynnaii Tancupnapku, ynap épAaMmMaa cHcTeMa dyHK-
UHATAHWIIHHA OOIIKApUII amalira OlUpHIanH. Z - 6y HazopaTiaHmaii-
IHraH, SbHH OM3HWHT HA30paTHMH3NAH Ba Y3rapTHpPHUILIADHUMH3IAH
TAllKapuaa ETyBYH, cucTEMara TallKapHAaH TabCHp KypcaryB4H (ak-
TOPMApHUAHT BEKTOPH.

MTA cunoBnapu skapadnuga aHukiaHagurad Gaxonam Kypcat-
KHYWIADHHHHI YMYMIaIras cxeMacH 3.3-pacmaa KenTHpHiraH.

Yinomn: 7
ArporexHmk —l
Knpmu: F .07, Z
DHEPreTHE l

IrcruryatauHoH-
TEXHONOIHK

Hirnconmit |

SproHoMHK —i

Texnomornk
IRCITYaTALNOH

Himonsimmk —l

3.3-pacm. MamnHa-TPpaKTOp arperaTjapHEHET CHHOBJIADH
Mapa€aua aHHKJIAHAAHaH 6axonan Ky pcarkH4/iapHHHnT
YMYMIAIITan CXeMacu

95



Xap Kanpait MTA skcmlyatauus skapaéHuga 9HKHIT ¥ BeKTOp-
NAPUHIHT MeBEPHI XysokaTiapaa Genrmnal Kyimirad Kypeatkiiia
PUHH TAbMMHTAW yayH yHM Tamkmn oTysan Tpaktop Ba KX
MAUIHHACH MiapaMeTpapH Ba (yHKUMANAHNIT pekAMIapH OyHIHa atik
Tanabnapra xaso6 Gepumn kepak (3.4-pacm).

1 I
| v v

My e | Texmux MatmiHa
aTo|
mapawm IxTnéx Tanatnap Oneparop
3-""]13(:51. Mammpanaar KOECTPYKTHB, TeXHOJOTHK Ba

IRCIIyaTanuon napameTpaapura Kyinaauraq Tasatnapnn
WAKIIANTHPHI AJITOPETMH

34-pacmpa kenupuaran kuGEpHETHK CXeMa aHWK PYCYMIAM
MaIIHHAHK NapameTpuk mapakana tascudnaiinn. MalruHara Kyiinna-
JUTaH TANaGNapiy w6 ypkwiw ANropHTMH (38H)KHPH) ATPO MyXit
HAPONTH (nama arpodor, mmm Ba 6.), HCTEBMOTYHIAPHHAT MAsKyp
TEXHHKA BOCHTacHrg 6ynran Tanabu, yHra KyfniraH TEXHHK tanabnap-
HH KORRUPII ykomygry, onepaTop (MEXaHH3ATOP)HHHI Ml IUAPOHTH
KaBu GHp-Giapyy OHnan Gopnawras deMEHTJIAPHHHT KeTMa-KEeTITHTHIAH
1obopar,

Koy XyKannrn texunkacu (TPaKTOpJap, Y3uiopap IIAcCH,
TpaHCmopr BOCHTanapy, kuwiox X§oKaTHIH MallHHaIapy Ba Ky poia-
PH-OyHnan Oyén maumsanapu) yuys T'OCT 24055-80 ra myBOQHK
SHTH MamuHanapm; dKCTUIyaTauioH — TEXHOJIOrHK Gaxosaur yJapHHHT
ﬁ::::;aﬁm B3 KaByy CHHOBNapn OocKHYIapHAa STAIIOH Ba AHTH TEXHH-

AT Kyliunary KypeaTkuuTapHHH TAKKOCTALT OPKAJIH GaskapHia-

Mal 5
WHHaya), HUHHKHT 1waponTIapH Ba PEXKHUMITApH,

3Ke
= :}lﬂya-rammi ~TeXHONIOrHK Ky pcaTKiH/Iap;
TPosooTexn Kk¥peatkuunap.
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CuHoB Oockuunapumaa MawmHanapHd ©Oaxonmam yyyH T'OCT
24057-80 ma xyimpmaru SKCrUTyaTalMOH — TEXHOJNOTHK KYpcaTKu4map
KalyI1 KunuHTaH:

acocwHii BaktauHr | coatuaarn yHymaopiuk — W, (ra, T, TkM);

TEXHOJIOTMK BakTHMHT 1 coaTupard YHYMZOPMHK — Wi (ra, T,
TKM);

CMEHa BakTHHUHT | coaTnuary yHyMAopauk — W, (T, T, TKM);
SKCIUTyaTalMoH BaKTHUHT | coaTmparw yHympopmuk — W, (ra, T,
TRM);

EHUNFH (3MeKTP3HepriACH)HHHT COMMIITHPMA capdu — q. (kr/ra, T,
TKM);

HII4H iymnap koaddummenty — Ki;

TeXHOJIOTHK XH3MaT KypcaTHill ko3 duimenT — K3

TEXHOJOTHK KapaéHHAHT HIDOHWTHIMK Ko3dhuimeHTH — Ka;
TpaHcnopT waknvaa yrumap koaddunuenta — Ky;

MaUuIMHaHK Hra Taiépnuk koadpdummenta — Ks;

BAKTHUHT perjaMeHTTHpHiUIamrad caphu koshduumenty — Kg;
TXK xoadduumentn — Ki;

arperaTHM KaiTa 3HXO03/1all Ba KOMIIOHOBKaIam Ko gpuimenT —
Kg;

TEXHOJIOrMK BaKTAaH Qolinananmu koadiduimentn — K ..

cMeHa BakTHaaH doiinananum kosdhuipentu — K, ;
3KCIUTYaTalMOH BaKTAaH (oiinananum kospduumentn — K,
MallMHaHKA CMEHA JaBOMMAArH MILTaHMacH — W, (ra, coar);
MalIMHAHH 3KCILUTYaTaUMoH BakT Oyinya muutanMackn — W, (ra,
coar).

Mammnanapanar wioswiwmrs P11 10.2.8 ra myBodwuk Kyiinmarn
Kypcarkuunap 6¥iuua 6axonananu:
Mall¥HaHH MaBCyMJark HuanMacu — W, (ra, coar);
MaunHaHy Oy3uIryHra Kajap uuuianmac — W, (coar);
MalMHaHH Taiépiauk ko3ddunmentn — K.
Mexanusatop wm wapoutd Ba xasdewsimra T'OCT 12.1 .003,

FOCT 12.2.111 Ba TOCT 12.2.120 acocupa Kyimparu KypcaTKkHwiap
épaamuna GaxonaHagu:

kabunamaru xaro xapoparu — T, (rpan);
KaOHHa#ard XaBOHUHT HUCOHI Hamimry — Hy (%);
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OTNepATOPHHHT Hatac OJIMLI 30HACHA YaHIHHUHI KOHLEHTPaLWicH

-K, {Mrm}];
Wil 7KOiHAA ToBYII GocHMHHMHT Hapaxach — Tg (ABA).
MabnymkH, Xap Oup MammHa MeBEpHil XyJdoKaTnap
STamuras arpoTexHuk An (K = 1, P) kypcaTkusiapHH TabMHHNALMK
KEpaK.
Tana STHNaZMraH arpoTexHMK, IKCIUTyaTALHOH — TEXHOJNOMK
HUOHYIWIMK BA XaB(CH3MMK KypcaTKUWiapHHH CHMBOJLIAP Gunad
Oenrunaiivps; =Ky;
Y1 0=Ang V2 (0)= Wss y3 (6) = Wey i () = Wa ¥ (0 = G Y6 O “(t)f__’
Y1 () =K35; 8 () = K7 9 () = Koypt Y10 () = Ko Y11 ) = Wm_r: 3,1’32
Weis  ¥13 (0= K53 yia (1) = Ty yy5 () = Hg y16s ) = Kas Yz O = 1o
Hasopatnianmaiinuran 7 (axropnapns y/iapHUHT Ha3opaTaHi-
wiHH ffika SMKapaguran caGaGnapra Kkypa ydTa rypyxra aXpamiil
MYMKHH:
1) 00BeKTHH TanKukoTyH TOMOHUZAH FO3aKH ypraHujiraid Ba Wy
Gouc y éxn Oy haktop kypearanmrasn TaBCHPHHHT Ty LIyHAPCH3 Komm‘n;
2) y Exu 6y daxrophu HasopaT sTHmHK aMala 31Ul OIMACIHIG
3) y &xu 6y daxtop Tarcuprmn HasopaTMAIIHHHT (PH3AK HHXATAAH
107K Hy UM,
Maumia ba yhna xewanuray texuonorik JKapagHHHHT MY pakil-
JHTH yNapHH TaBpUGNam yeypna 3 akcHHM TOMHMUIN KEpaK. Cuere-
MaIH MOACIVIAUTHPUL alinan wyppaji ycysaup. Byraail Mopeais
THPHII HATIDKACHAA Xycycuij MOfie/iiapHuHT §/33pO GorFaHraH Hepap-
MK WAKIHAATH TYamy 103ara xemamu. Maskyp TYIUIaM MypaKka
HCTeMAHH TAEPHONA Jkapagyyy, 6up (axropaan Gouikackra Ba OHp
CPAPXIK MOPAKANAR Wkuunenra werma-xeT yTHID iiyaM Gmnad
Aparunamy. Hatuskana MOACNNAPHKHT HickcH XHIT rypyxH naiigo Gynami:
OHpUHSI IYPYX ~ Girrra MepapxuK japasa/iart, SbHH FOPH3OHTal
Gyiinya y3apo Sornanray MOZenap;
HKKHHYH TYPYX — 1y 4
6yiinua y3apo ﬁornanraji?:gjll:ulr:zgapxnk japaykajiart, AbHH BepTHKAL
Bu_p MEPAPXHK Napascar, Termuian xycycmii MOXeUIAp CHCTEMA
yHKHI( ¥ ) JapUHHHE Ha%pmmanan”raﬂ F, 7 (axropnapra GORTHKN-
THHH T&Bcndm_amﬂ 3apyp, Haaopamaﬁma’;mﬂraﬂ 7 (axTopnapHHHT
Mogenu xed Oynmaca Masikyp dakroprapun 7 BeKTOPNAPHMHL CHAT
KKy peaTKHH/IAPHIa TabCupyy,, aHUKNaw; pvonuy GEPUILH Kepak.
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XycycHili MOennapHUHT BepTHKAN OOFNaHKIIN [IYHAA KYpuHaim-
K, OyHga Xap Oup OKopM NApaXaHWHT MOMENH MacT Haparkany
MofellapHH Ba Omp papakagaH Gomikacura YTHIIHM H(OJATOBYH
HucbaTnapum ¥3 wumra onagu. Bynpail éHpamys Gup TOMOHIAH, CHCTE-
MaHu Gynaimap Oyiinua Taxiuia 3THIN Ba MOAEJUIAINTHPHIN, MKKWUHYIH
TOMOHIAH, Typnu pAapakafgard Mojennap opacupgarn GornaHumnap
XapakTepuHH Xucobra onum KMKOHMHH Gepaiu.

Ilynu Tapkuanam JO3WMKH, NAXTAYMIAK 30HACHIA KHIIIIOK
XYKaNNTMHM MeXxaHu3auMsIa oObEeKINIapH Ba JXapadHIapvHK CHCTe-
MaIH MOZENIAITHPHII METOANKACHHH TAaKOMHUIAIITHPHIN Tanab aTu-
nagy. By aca naxtaunnuk MallHHAJIAPHHH CHCTEMANH TaAKHK 3THIIHWHT
SHI MyXUM WIMHI Macananapuias Gupuaup.

3.2, MamuH2-TPaKTOp arperaT/iapHHHHET CHCTEMAaJIH
TAAKNKOTIapHAA KYAIAHHIAAHTaH MOJe/LIAp BA YIADHHHT
XycycHATIAPH

Mopens KenepHMEHT NaXTavHIHK MALUHHAJAPHHHUHT HasapHii —
amamuii TaAKMKOT/IApH >kapaéHHMra ajulakadoH kupnG kenram [10, 12,
13, 29-34]. Mopens 3kcniepuMEHTAA TAOKHKOT 00 LEKTH pONHMHM 00BEKT-
HHHT ¥3M 5Mac, YHH Kaupaiinup mopenu Gaxapanu. YUynxu obvexrau
TYFPHAAH-TYFpH YPraHumn xyaa KUAUH, MOJIENTHM TY3MI, YpraHuil Ba
TAAKHK 3THII 5ca pean oOBEKTHA pyH Oepumn MymeuH G¥aran
XonaTiapHH aHuknam Ba Oaxomall HMKoOHMATHHM Gepanu. Mopens
TaAKMKOTIAPHHHT MOXUATH MyalsH Mypakkad cucTeMa CTpyKTypacHHU
KaHJaloup OJNMIpOK cHCTEeMa OpKanu akc >Trupviugup. Byupai
COANAMTHPIIraH CHCTEMAIa MypPakka® CHCTEMAHMHI XyCyCUsT/IapH-
ra yxinam GHp Katop XycycusTiapHy GYIIMINM mapT.

MopennapHuHr yMyMH TYPKyMIIapH Ba TypyxjapH 3.5-pacMmpa
KeJITHPIITaH.

MTA TaaKHMKOTIApHAA, NIy KyMIajiaH, YHUHT CHCTeMAalH TamKy-
KoTnapuna (oliganaHunagurad MOJACINAPHN HI YMYMHH Xonpa mate-
pHan Ba Mieal MOAe/UTapra aXpaTuil MyMKuH [2].

3.2.1. Mamepuan (modouii) modennap. Matepuan MoAeNapHU
pean Ba Mojuii MoAeIap neb xam ataiinunap [6, b.41-43]. Kaunatigup
MaTepHAN KOHCTPYKLIMS aKe STHIUM YUyH, SBHM KaHmalaup HucGatna
OpUrMHZTHM ypHuHM OocuiiM Y4YyH ODHTMHAA Ba MONENE Opacuja
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MyaiisH fapakana yxwauuvk Gynuinm jgo3uM. ByHnad yxmau
AHUKTALIHUHT TYPIAH YCYJUIApH MaBiKy .
l-yeyn: mpapu yxwauenux. By YXuramiuk MOJEHHH Apdl
KapaéHunary pusvKasuii Y3apo TahCHpAp HATHKACHIA AHHAKANE
3.10-mucon. Tpaxmopuunz omocu, 2aria KomoOauHuHu#e MaCill
nawzan (kuypatimupunzan) nyexacu, wiye Mmaxemu OyHOau GKGld
Micor Gyaonadu. Mofens KaHYanuK TakoMEl OYJIMAcHH, ¥ 63!’_"'5
OPHTHHATHMHT HyCXacH, OPMIMHAT POJIHHH MyaHIH Aapana/ia Oaes
YHIHD. XaTTo, TYpH YXimam MoJens OpHIHHAJ AcairaH maTepHal
Taliépranrania XaMm MoJE/AINTHPUII HATHKAJAPHHM OPHIHALI
Kyanpu6 Yrrasnmma myammonap matimo 6yaamu. 3.11-mucod. i
mepu annapamununz Kuupaiimunzan MoOeru 6a CyHvul &3a iy
pdavuda wnundernap Gunan naxma Kycaxiapuea UULios o
unmencuatuzunY anuknauwea doup maNcpubany onud KFpaiiiK. Tax
Puba dagoauda WHUHOC/NAE MUUIGPUHUNE cy_’H'bﬁﬁ Kycak ¢
KoA0upean usnapu conunu canau opiari WNEHOCIIGPHI GKINUGHER
Bayonau, MYMEUH. Ammo cynvuti Kycar épda-lmda naxma Gyaaia
e wanor; Gunan wiauius KywuHURZ WAUHOET AKIMUGHUSUSA MABELE
Mt anurnat xav, Gayonab xam Gyamadiou.
2-yeyn: Gureocuma jruwauunux. OpvrAHAJ Ba MOACSIH opacht
g“"“ﬂsma yXwamnnk ysapo ¢uankapuii TaBCHpPra acocnayailit
YHIGH yXwawmik taGuatga obexTws pABHIIAA MAaBAYA Bl I
if;?;ﬁ:?»ﬂa MOZeNHHHT Gup-Gupura etap/nta SKHHIHIH Erar yxwau-
0 ]ll;PCﬂTaﬂli BA MOJIe/LIAIITHPHII aMATHETHAA :j;mma.rlaHlﬂIW:m
e _’l.}. IZTrt:il.lm GuasocyTa yxmam GyraH Mo.ueﬂ‘ﬂfiPH""" ng,"a?azn
Mynpoy aua'z(m:?ﬂl (j?am g r:ma-'.fo‘?u.' Mg *a”a”:‘ —ud;ﬁ iy
&P, Matidor) — ‘}".é”::"”“;m e y.l.‘ e S a- . _J*_
MY~ paxmg d'a.m”-a atamj”e M o ————— ICJ-'HMJH &
cuda eaémean eysa mynuHuH2 AHANOZU, AUSUMEN]-

ynporsuy, p
A e
Modeny todenu; q‘}uummpg” — dara wapoumuHumne cyHuiil
Bng “

OCHTa X
g Yxmam MOneTapHIAr sHr kaTTa KaMYHIMrH — Oy Mojens

TepHme .

3Hu MYMK::nap HaTKanapi T¥rpumaH — TYFpH OPHTHHANTA YTKd:

Yago az-.mmye::jiacmmma‘““p [2]. 3.13-mmcon. Epyaiur pejcusmaapl,
' MVipor gq XYaso mamaucu, MVXUR Xapopamu kaol

acocyg; NIZJC
Vpcamy, EE 4
: ““1apu 6¥iung danaza ainan Vwaus GyAzan gumon-

DOHHY apay
PAmusHune ayangd, UMKOHUSIY LV,
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Marepnan (monmaii) y Hnea.n“)
I
1= 1
Mexanux
HaMyHanap (arom
MOnenu)

OpurisamusT
(MamHHa,
MEXaHHIMHEHT)
KH4paiiTHpHATan
HyCXacH

3.5-pacm. MojeIapHHEET TYPKYMIAPH BA IypPyXiapH
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Jusuvemp mynpox, npoguau 20pU3OHIMNAPU PPMACUOasl UCCUR-
UK 60 CY8 QIMAULY8Y, UNOU3 CUCHIEMACUHUHE ULAKANGAHUUL OUHAMURACH
cuxzapu Kypcamikuunap cugamu 6ytiuva oaradazu mynpoxKa myaa Moc
Keamatou, P
[llysra kapamacaiaH, OH3 MalIMHANAPHHHT 3KCITepHMEHTAI TaKH-
KoTiapuaa GMIBOCHTAa YXIIAUI MoAesiapiaH KeHr (oinanaHHIIHHH
Takmd Kunamus. YyHkH aManuéTaa OyHra 3xTuéx KaTTa. 3.14-mucon.
Tepum annapamunure uue MUpKULLU Ken2ausumil nyepu jpnamwzaafiuﬁﬂ
QUAIUEMYUAGP W MUPKUMUOGH Ymean 2Y3a MYRAGPUHURE GyuK
Kjpaknapu cupmuda WRUHOEANGp mumnapu KOAOup2ar U3NapHURS
XYoramuza Kapab baxonatiounap. Huw mupkumwiurune Ken2aul myepu
manianzan OyAca, wnuHOenAap Kypariap cupmuda eHIul U3 KOMEI"
Padu, ken2nuk kamma oynca, us ymyman Gyimanou, aKcuHya, mop 6ys-
ca- muwaap kjeax cupmuza Gomud, xom naxmarit MUMUO xemadu. By
epda wnunden MUUMIAPUHUKZ Kicak cupmuda KOAOUP2aH UIAGPUHY
mupkt  Ken2nueu(Opueunan)Hune modenu cughamuoa Kaoya Kunuil
MYMKUH.
3-yepa: wapmau xuauiur, MoneHHHT OpHrHHAITA YXITAULTHTH
GepocuTa Xa, GUIBOCHTA Xam sMac, Gaski TOMOHJIAPHHHI KETHIIYBH
HaTIKACHIA ARUKNAHANK. 3.15-nucon, Hwuu uusmalap — Kenavwcaxda
Acanaduzan MAuiHa éxu Mexanusmaaprunz Moo0erNapu, Kusun padaii
Xasghcusnuk NAMNONKACY — Odsucamen rapmepudaci MOl camyuHuH
Modenu, mya — 6ax0 Modenu opuzunan ea smodean opacudaAzy weapniil
VxwauukHu mascudnaiion [6].

YnyMuil X018 OPHIHHAN Ba Mozestn opacHjia ¥XmatuiHK MaBKYH
jnranaa y/n1apHUHT YMYMIauiray KOOPAHHATANAPH Eigp BA Einoo opacuja
riuparn HHCOAT 103ara kenmaau [9]

g‘ﬂp'}é‘mm:a.. (3.!)
Gyina, a— XWX KO3 dimesrry
pisartt TEHETHK YPUHMI GYnca, opuruman Ba MOZENb AMHAMAK
Vxuraw aeAntanit:
M, 1M, = const, (3.2)
Gyrna, Miop Mmoo = MOC PABYUILG opyrysyya 5o vomenHHHT MacCANApH.
QpuruHall B3 MOACIL Opacynary oy muxemsr dyHIaMerTan

Macananaph [35] 180HETIA uy iy EpHTHIraH,
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Hoean (benzunn) modeanap. Typna cxemanap, 4H3Manap,
rpaduiiap, Gpopmynanap, rpadap Ba OomKanap Oenruin Mojesapra
Mucon G¥nonamu. Benrmnu mMojesniap MateMaTHK Ba BepOan (or3akn)
Mozennapra qeKomMnosuusnanany [6].

3.2.2. Mamemamux modernap. Matematuk Mmopfemnap Genrmmm
MozenHuHr myxum Typu 6ymm6, MTA cucreMany TaakKHKOTIapHaa KeHr
KyNnaHunanm.

Mamemamux modern — 6y mareMaTHKa BocHTanapu (Macanas,
TeHIlamanap cucremacH, rpaduap, joruk Qopmyianap Ba Goukanap)
€pnamupa Kypuiras abeTpakt Eku Genrvmm Mozels [6].

MTA cuctemany TagkuKOTIApUAA KYJUTaHWIAQWraH MaTeMaTHK
MOZIEJINapHH TacBMpHil (3MNMPHK) Ba M30XMH (HasapHii €KkH MexaHHC-
THK) MOAE/INApra ayKpaTyill MyMKHH.

Tacsupuii mamemamurx Mmodennap SKCTIEPUMEHTAN MabJIyMOoTiap-
HU «HUFMLITHPMIY» BA KOMTAKT Tap3na Mdoaanaul yuyyH Xu3Mar Kuna-
M. By Mofiennap xonucanap MOXHATHTa YyKYp KMpMac/aH Kypuiaan sa
amMaméTna doiigananumra xusmar kunaad. Bynaait Tunparu mojennap
Oab3an sumupuk meG atamamu. Ynap YpraHmiaétraH CHCTEMAHMHT
CTP]I\"T}’[]&EH Ba dngKunanaHHera xamba TeHrnmamaiaap E€KHM TEeHrna-
Manap cuereMacuHUHT opmalaprra JOMp IKCTepUMEHTal MabiIyMOT-
MapHY Taxmun wonm iynn 6mman xyprnagu. Taceupmit mMopennap
KYminta «kopa campuKky TaMmolinnura sra 6ynapu. By TamoiimnmuHT
MabHocn cuctema (S) mmmr xupam (F,Z,U) pexropnapu myaiiss
Tap3na yaraprauja uukui (V) BEKTOPUHMHT GyHKUMANAHHLI HATHKA-
NapUHK TaaKUK THIIAUp (3.6-pacm).

lf{:)
rrrrrrryrroenrad rrrTrrrrrrroTrTrT
L LD el 3 HRHLRREEREREY
Foy Lt iadiiiin Rl R e
.ﬂ‘_)_.nn”llSlillll]l_[.ﬂ_. —X!:LL\IIIIIISIIIII!=_&:Q_]_.
PLLEr et AR e
ORI T T A T T L 1
(R0 T A e GO e R L e P TR =t G Bl LY IR A1 Tl T
Llilll{Llllll!I BBt 0 S
TU(:)

3.6-pacm. «Kopa caHHKYHHET AHHAMHK MOJIe.IHn
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CHCTEeMaHHHT YHKHILI 37(:) BEKTOPMHM POCTIaHaaWuraH 57(‘) Ba
poctnanmaiimuran F(t), Z() xupum X(6)={T @), F (), Z(#)} sekropna-
PUHHHT peakiuscu cudaruna kapab, «kopa caHAMK» MOAETHHH HKKH
KapagH TyTNaMM Wakmna ndojanall MYMKHH: X ={f (f)} Ba
V' ={V()}te T. T Gy epna t «BaKT MOMEHTIAPHHHHI» HHFHHAHCH.
V(@) wn V() = 9X()| manmuna, sosm X(f) sxapadHHMHT Kaniamip
@ Y3rapUIIMHMHT HaTikach fne6, KapairaHia XaM «Kopa CaHuey
wosienu 6y 3rapuisn Homabnym e6 rymoH Kuiamu [6]. yHKH by
MOJIEJIb CHCTEMAHHHT WYKH TY3WIHIIMHHA Te}cuIHpMaﬁﬂH (TCKDIHPM'
MaiifiH), YHUHT YHKAUUIApHAa Kauaait Ba HUMa caGajaH ysrapHULIAp
pyit Gepuunasm TAXIHI KiiMaian (kutonmaiinn). 3.16-mucod. ,!Iﬁaad
emuuLmupunean Annu naxma xocuau () Hu yHuHe y3yHausu (x) Gyauia
V32apuiL KOHYRUHU Kytiudazu pezpeccus men2namac ounan ugooanai
MYMKUH.

(33

= 2
Yy=a,x+a,x,

6ynda, aj, a;—cmamucmuy Koaghpuyuenmaap.

(3.3) menzranadan danaza corumzan MuHepan yeum MusOopi
cysopuunap 84 Kynmusayusiap conu xabu AZpOMEXHUKA gaxmopid-
pun RAXMA xocurdopnuzu(y)ea mavcupunu aHuKIao eynmauou. by
Kopa  CaHOUK) = Qdanauunz moden» cugpamudazu yauea Xoc
XYEYCURMUOUP.

«Kopa canury THNHgary Mofe/yIapHy KypyiLl Ba yi1apaaH ¢oiina-
naHAml YIYH Maxeye npogecepopan mareMaTHk GHIMM TanaG KiHH-
maite. Y1ap MaTeMatik crarpcrpca auuHy oMMl TARIHM Japaxaci
na Guirai MyXanaucnap, arpoHomiap, MarucTpiiap TOMOHHIaH CHIHI
{anamTHpHITaI.

MTA TaaKuKotaping racppppii MareMaTiik Mojie/uiap CHHQHIa
KkupyBHH CTATHCTHR Metopyap (monemnap) [36, 37] (daxropan Ba
perpe(:CHOH AHAIH3, HyKTany g unTeppayTH Gaxornai, ruriore3ajiapii
meHpHLU Mﬂoﬂﬂap]{, ﬂ”Cﬂeplum}i TaxaHl Ba Gommap) pa Matn-
panap SMEMENTIAPHHUHT by piey g napuysy MaTeMaTHK udopanans-
puRr TP YEYULAPH Kenr tapycanray (3, 17].

Hasapuil (Mexanuy) Modenrap HHeGaTaH KHYMKPOK MalmpHHABHil
cpereManiap YCTA YTkasunray sycnepumenTan TATKHKOTIAp HATHKE-
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chHia oiuHraH OWnMMIap acocHja TeKWHMpWIagTtran XoJaucanap
MEXaHH3IMHIa YyKyppoOK KHpHII, HuUcOaTaH Mypakkab cucTemanapHu
TYLIYHUIL BA TYUTYHTHPHII MMKOHMHH Gepany.

Arap TacBHpHii MOIeNs KHPHII CHrHAIUIAPUHHM Y3rapumu Ounan
CHCTEMa YUKHIUMIA HMMa coaWp OymHinM TYFpHcHIa TacaBpyp Gepca,
Ha3apuii MoZienk cucTeMa KMpHMILKAArY y3rapuuuiap KaHaai ka6 sa
HuMa caGabnan yuKUmpary y xkd 6y peakuusHU F03ara KeITHPHUIIAHMA
TymyrTupub Gepaan [2].

Hazapuii matemarnk mMomens TAOKUK STHIASTraH CHCTEMAa X0Ja-
THHH aKe 5TTUpYBYH (TywyHTHpPYBYH) dopman HHcOaTnap TYIiaMHuOaH
nbopatr Gynagm [S]. 3.17-mmcon. «Fysa mynu — Kupkuui nuNO2u»
ocmecucmemacuda gyza Howl norapu Ycye HyKmanapuHu gysa mynia-
puza nozonalu wawxn 6Gepuni MOCIAMACUHUHZ KPHOAlawe RUYoKIapu
buran  Kupkuw Jrcapaénuda myndazu MesanapHunz (Kypax, Xocun

MYZVHYACUNUNS) WUKACHLIGHUW MUKOOPUHUHE MameMamux Modenu
Kptiudaeu xypunuwza sza [13]:

AT. = 6a(l— y2)+4eh, (1— y2)+3chi, 01—y}
ﬂ 6a + 4eh,, + 36}1:‘ > 3.4)

bynda, a, 6, ¢ — mesanapnunz syza mynu banrandnuzu 6yiiuva icoina-
uunu uhodaroguu m,(x) = ax+ex’ +ex’ wpnxaonuHz xoappuyuenm-
aapu; hy — mynnunz mena KUcMuOAQ JCOUNAWEZAH MEBAHUMZ MYULMA
camyudan Ganandauzu; Vs =Hy/hy, - xpndaname nuvoxuunz supkuuw
xoahuyuenmu; Hy — kHOANaH2 RUNOKIAPHURS KUpKUL Bananonuzi.

(3.2) oan y; =1 éxu Hy =hy,, avnu nuvoknune xupxuwe 6anand-
MU Mesanunz Jcounauiunl bananonucuea menz 6yneanda, AT, =0
SKaHAUZH  (MeBanapea WUKACH emKAIMAacaueu) Kypunub mypubou.
Hy<h, xonoa y; #0 ea AT; #0, avnu mesanapuune myaiian Kucmu
wukacmaaHaou (Kupkuiud xemaou).

3.18-mmucon. Busnune madkuxomnap 6yiuuya [38] Jpumoa uuwnmu-
pox amaémzan zania kombaunnapuda pyii bepaduzan manabnap (6y3u-
AUWAAP) OKUMUHU IKCHOMEHYUAL KOHYH OUlan MAKCUMAGHUULY acoc-
nanzan. Byndail KoHYHHUH2 S20HA nApamempu 6pnzan A Hunz coH
xuitmamu monunzau: .= 0,186 (mascym/manab).
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P — e e
Kuvuw sakm uyuda xombaiinniapda 6y3unuuiapru pyu Gepmacn

SXmuMOU;

q(0)=e* &xu g(0) = e*'* =~ 0,830.

Bumma bysunuununz cooup 6ynuue sxmumonts:

q()=Ae™ éxu g(1)=0,186- 0,830 = 0,154.

.’
Hikuma (K=2) bysunuwnunz 13aza Keauul SXMUMO/

i 0,186% o156 14
9(K)= b *exu 9(2) = ‘3?3 ~ 0l

it Gepuli
Xydou wynunzoex, K = 3 ma GysunuHune Py
AXmuronnyey:

3
q9(3) = &%ﬁ-e‘“-'“ ~0,000890 = 0 .

GyROU-

4(K) modenrap yucob — KumoGiapudan uty Hapea jmmyg{ r:;,}::tw'
K, onuit eakm wyuda zaniq KoMBatinuda Gummadan opmuK O¥3
1P Py Gepu sxmumony ACYOa kvt aran. xXapaar-

Masnymin, MaremMatui MOzenapuy spaTHLI marepial it Xucob-
TAPHY Ky TanaG KHIMaiiau, MoJie/atrTupui 3¢a 3amMOHaBHH .
AW Texmvkach  Eppamupa HucGatan Kucka BakT H4HAd &
OUMpHna gy, G

Tpaxrop, ranna KOMOAliHN pa naxta Tepum MAUIMHACH K& .
MYypakka oGexnapun APaTHW, ynapupr napameTpaapniy acocatl,
HI cugar K?pca‘n(ﬂlmaplmn AHHIIAm gpa Oaxojalragd o
Monenﬂammpmu MeToNmapunay dolinananmm aiipHKca, caMaPaﬂPHmE.

Maremarux MOAe ATy MeToaIapH eyHMIAPHHHT  KYIT
TYpaarn sapuanrtnapiuy Kapam gy ¥3apo Takkocnain, yAapHHHE HIHAAH
Makeanra mysoduKnapin TARTAW oy Gepamural GHP Xomna,
KOHCTpyKTOp Ba Joiiuxanopyy Pean wapowrsa equmunHr 2-3 BAPHAHTH
YeTuna umnaii 0JajiH, Xonoe [39].

10&



Hasapuii Monennapay KypHul TaBcuguMiinapaaH Gapkiu ¥napox,
YYKYyp MareMatuk OmnmumHaa Tanma® xunagu. MyxaHnuc, MarucTp Ba
TaIKUKOTYMIAD Hazapuil MoOAe/IapHH SpaTHHI JIOTHKAaCHHM Srajiail
YUYYH MaTeMaTuknap OunaH ¥3apo guaiorra Taiép OyauuIapyu Kkepax.

AHanutHK Metoanap éppaMMia ONTHMAN €YMMJIAPHH TOIHMIUI
MMKOHUATIapK Gyiinya mojennap ONTUMHM3aloH Ba MMHTAUHOH Typ-
Jlapra axpaTtuiaagu.

3.2.3. Onmumusayuon modennap. Bynnait TMIary MopaeuIapHA
TaHnaHran mezoH G¥iiMua MacanaHWHT SHC AXMIM €YHMHHM TOMMII
MaKcanuaa siparagunap. «OnTuMmaniann cy3u KaHmaiIup MaTeMaTHK
Oofnanmin kM QyHKUMAHUHT MaKCHMyMH €KH MHHAMYMHHH W3Jiaul
KapaCHUHU Wopanaiian. MakCHMyMHH TONHIINA «MakKCHMa/UIalliTH-
pu» aramacu, QyHKUWAHUHT MHHHMaN KAHMATHHH KHAHpHMIIAA 3ca
«MHHHMANNALTHPHND aTaMacHHH HlliaTaguiap.

3.19-mmcon. Fyza mynnapuea nozonanu wiaxa bepuu atocaiamacu-
HUH2 MAdKUKOMAapU JHCApaéniuda ONUH2AK HAMUdICAnapaa cmarmucnux
uuLnos bepuut Hamudicacudd naxma Kycakiapunu niyn ananonuzu OX
Opiluna Kytiudazu KonyHuam buian maxkcumMianeanu anuinanou [12, B.
42]:

i, (X) = —46x +510x" — 630x°
OyHoa, x Huwnz Jaryamu mempnapoa, M (x) - chouznapoa.
(3.5) yHxyusHUHZ MAKCUMAN 6 MUHUMAR KUUMAMAApU monui-

(3.5)

ClH.
Euuw. (3.5)0a my(x)=0 6yacun, avHu
x(630x* —510x+46) =0,
(3.6)nunz exumnapu Kyuudazuua: x =0;
_ 510++/510" —4-630-46 _ 510+379,71

2-630 1260
éxu x, =0,706, x;=0,10341

(3.6)

*33

Jlemax, x,=0706m ea x;=0103M nywmanapda Gyuxyuanune
KuilmMamaapu Hoaza mene (3.7-pacm).

Oyuxyuanu Makcumymza mexuwiupamus. ByHune yuyn (3.5) dan
X0cuna oaamus;

m' (x) = —46 +1020x — 1890x? (3.7)
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: ronuzi (%)
3. 7-pacm. Maxma kycakaapunit £y3a FYRUNRIHZ 5wmu
yiiuua wcofinawnne My (X) urptencuenis

' (x)=0
H i ()=
Dynryusnunz cmayuokap HysmaiapuHu monuut Y4

MenanamManuHe UI0UINAaPUHL GHUKAAHMU3:

3.8)
1890x* ~1020x+46 =0. i
(3.8) menanavanunz urduznapu: x, =0,49M éa *; = 004748
(3.7) dan xocuna onamuz:

(3.9

ml(x)=1020-3780x.
e (xX) nune %, ea X, HyKmarapdasu KUuAMQniIapuHu HOFAaMU3:

ni(x,) = 1020 - 3780x, = . (0,49) = 1020 — 3780- 0,49 =—832,2.
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Kypunub mypubouru, ni(0,49)=-832,2<0, avnu my(x) dynxyus
X, = 0,49 m da smarcumymza s2a [40].

(3.5)uu x, = 0,49 M dazu maxcuman Kuiimamu.

m, (x,) = —46x, +510x] — 630x; =
m,(0,49) = —46- 0,49 + 510- 0,49° — 630- 0,49° =
my (0,49) = 25,823 ~ 25,8%.

Hemar, x=0,103, x=0,706 ga x=0,49 gynxyuanunz sxcmpeman
Hykmanagpu, x<0,103m gg x=0,706 M OHaranoruxnapoa wycax UyK.
Kycarnap eyza mynununz [0,103 m; 0,706 m] xecmacuda scotinauizan.
X=0,49 m Ganandnux ampoguda snz kyn — 25,8 % xycax Acounauizan.

Kefinnru naittnappa texuuk cuctemamap (MTA, Tpaxrop Ba KX
MallHHANapu)HUHT napameTpiapH Ba KypcaTKHYTapHHH ONTHMaliali-
TUPHLIJA MapaMeTPHK CUHTE3HUHT HHIKEHEPHI YCyIUIapH, NapaMeTpHK
ONTHMATANIHUHT aHANMUTHK Ba COHJIM METOIApH, YH3HKIH, YH3HKCH3
Ba IMHAMHK MporpaMMaNaliTHPHIN KeHT KyJulaHmwiMokaa [41, 42].

3.20-mucon. Tyman MTII j3 yemaxornacuda A ea b nomdazu anzu
Sxmuém Kucmaapru AcawHu pedcaraumupean. Acaut alcapaénu Kucm-
AapHu womamnoskanawl, napdosnaui éa tusuuidan ubopam. Vemaxo-
HAHUHZ MASKYP ONEepayuAlapHY Oadicapuutdazu uunad YuKapuut Kysamu
1 ofida Kuemnapnu Kyiiudazu Muxdoprapda uwnab wuxapuwza emaou.
Aeap gawamzuna A Kucm sicanca, 1 otida 125 donacunu wmamnosxa-
Aaue mymrun, gaam b Kucm acaneanda 91 dona wanamnoskananaou.
Aeap A ea B wucmnapHune Xap uKKUCUHU Wy o uNuda fcaui
pesxcanaumupuican GYICa, WnamMnoeranauwl acmzoXuHUHE UMKOHUSINU
ueeapasutl Kutimamaap bunan anuxranadu. Ilapdosniaw yuacmracutumz
vezapasuti umxonusmu: A xucm yuyn 80 dona, B xueam yuyn 320 dona. A
8a b xucmnap bowa-6owka ywacmrkanapoa uusuiadu: A dan 75 dona,
B oan 50 dona. A Hunz 6up oonacununz baxocu 4000 cym, B Kucmuuiu —
2000 cym. A ea B wucmiapnune MTIlea markcumanr odapomad
Keanmupaduean uumab yuxapuut Muxkdopnapu anusaancun [19].

Eunm. Macana e4uMMUHM YM3MKIM AacTypiaml ycynu épaamupaa
kuaupamu3. Macana waptanu 3. |-xanean maiimaa udopanaivusz.
Wampanma ycTaxOHaHMHr Xap Oup onepauusa GOyiivua oWnuk wmna6
YMKAPUIL KYBBaTH KENTHpWIraH. 3.|-kansan pakamnapy épaammaa xap
6up onepaumana OWTTa KMCMHM TaWEpnami y4qyH Houa® wuKapuin
KYBBaTHHMHT KaH4Ya YJylin capdiaHdiunHK Tonamus. Macanan, 125
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o, xypBar Tanad aTIch
joHa A KMCMEM ITAMTIOBKAJALI yuyH 100% Ky capnanans Br

Gurra A kucwHn Taiiépnamra 0,8% (100/125) KyBBAT

KanBan). v
3.2-Kane
3.1-xanpsal GurTa KHeM-
A
VetaxonaHuHr Xap 6up onepauma  Xap 6up OHEPaL;"{YH capmanrad

Gyiinua ofinuk muuab YMKapHWl HA Taiépnall

KYBBATH pear yJIy e fﬂﬂ

r0ncpaulia

Hltamnoskanai 125 éxn 91

Tapnosnam 80 & 320 | |IItammoskanatl
Ve 75 Ba 50 TMapposnaml
‘1 noHauuHr Ga- | 4000 | 2000 Hurmam
XOCH, cifm
6
sorqams TANA
A xucmpan X mowa, B kuempan X, AOHA raflbp” TIOBK2

H
aTncud. By Xonma A xucwmmm mrraMropkanail y‘l}:ﬂ
AACTrOXM KyBBAaTHHUHT 0,8 X, b KMCMHH wramnoBKad OB
X, ynywm capdiasamy. A Ba B KucMyapHH mﬂMHﬁ"HM
HurnHaM Kyssaty 0,8 X, + 1,1 X; pay 100% pat O
IIAPTHA TEHICHANHK WaKMAa 83111 MYMKHH:
08X, +1,1X, £100.

Xyanu wynnnrzex, napaonau yuyn

1,25X, +0,31X, <100.

A Ba B wucynap ANOXHIa-anoxuna MUFAITaHK GoHc, :
HHAPTIAPH XaM aNoXvna Tenrcrammicap opkani ndoaananat:
133X, <100; 2.x, <100. gqeIaHraH

i aru
MKIap Xap Gup oﬂepauﬂmﬁﬂu- Macanasi
gqn"" YAYH MCKNAHWUIAPNAN TamKapy makean (QYHKUMACHHE: e
H3 MaKCHMAamaurTMpunra Xapakar kunasrraH KaTTATHKHA quonana_
WHMH3 Kepak. Eunnaérray

4000 X; + 2000 X, Tenrnm Macanana Gywpaii maxcad $Y

K Ounan apy HUH
KlaHyBYH AKY
uGopar. Jlapomanuu MaKCHMANA TPy prrryTe Gy HAGH

E = 4000 X, + 2000 X, — max.

1,1
‘!YH aca 1,
yxanaum"“r

aitmH. BY
jippaALd

Tysunran Tenremay

KyBBaTAaH Kenub wmkkay “eKnannumiapun ndoaana

pgapomajaat
Ezunagn.
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Kucmnapan mmna® uumkapum mMaHduit Kuimarra sra 6ynmaiinn,
JemMax,

X, 20; X,20.
Hlyunait xunub, ednnagrrad MacalaHMHL MaTeMaTHK dopmymu-
POBKacH KyHHard KYpUHHLIHH ONlanu:

E = 4000 X, + 2000 X, — max; (3.10)
0,8X, +1,1X, <100; (3.11)
1,25X, +0,31X, <100; (3.12)
1,33, <100; (3.13)

2X, <100; (3.14)

X, 20; (3.15)

X,>0. (3.16)

(3.10) = (3.16) pan KypuHHO TYpHONMKH, YH3MKIH AacTypianl
MacanacHHUHI MaTeMaTuk ¢OpMYJIHPOBKACH Y4 KHCMZaH HOopar:
Makcan dynkuusacH (3.10); weknannmmnap [(3.11) + (3.14)]; yerapaswuii
waptnap [(3.15), (3.16)].

Macananunr eunMi GMp BaKTHUHT Y3HAa YSKIAHNILIAD Ba Yerapa-
BHIf wIapTnapHM KaHOATNMAHTHPANMIaH Xamaa Makcan ¢yHKuMscura
MakcHMman kuiimar Oepamuran X; Ba X, KuliMaTnapuHy TOMUILIAH
uboparaup. X; Ba Xy y3rapyBYMIapHUHT Makcaj (YHKIMACHTA ONTH-
Man Kuiimar OepyBuM KaTTanMIJIapy MacalaHWHI ONTHMal E€HMMH
Oynamu. MaremaTuk HyKran Hazapaas (3.10) — (3.16) macana makcan
$ynxumsann TeHrcuaNMKNIap CHCTEMacHHHM TAWKW 3Tagu. Arap yara-
pyBuWIap YeKknaHumIap (TeHrCH3NMKNap) Ba Makcas GyHKuMsacura
OupuHun napaka GunaH Kupca, macajia YHSHKIM fedibnmany. Yuzukmm
Macana ¥3rapyBYHJIADHHHHT ONTUMAN KHHMATIapHHA TOMMIN YH3HKIN
pacTypJiamr Macaiiacu el arananm.

AHINTHK FeOMeTpHA KoHaanapuaa gorpananuo, (3.11) — (3.16)

TEHrCHIMIUIAPHH rpaduK ycynaa evamus. ABBaO, TEHICH3NMKIAPHU
TeHrnamanapra aimaHTHpaMn3:

08X, +1,1X, =100; (3.17)
1,25X, +0,31X, = 100; (3.18)
1,33X, =100; (3.19)

2X, =100; (3.20)
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(3.21)

Al 321)

X, =0.

3.17
X O X, koopiuHaTanap cHcTeMacHHH TaHyalivMu3 Ba yHA2 (3.17)
*(3.22) Tyrpu unsuknapnu Kypamus (3.8-pacm):

(B)X: 4 2
100—| Mapacanaw (3.18) }‘]“mlli A(3.19)
N
80 —|
o Hienm B (3.20)
CHLLLirstisssis D i
F

L X1=0(321)
YET

X2=0(322)

Xi(a)

20 40 60 80

e, TEHTCHM““"“P cHcTeMacnumnr ypunan eduMIAP
TYnaamu

By = WTAMIOBKanapy: = = 9] Hymanapllaﬂ
¥1yBun AImNK; (3.18) - H‘c‘lpﬂDBHau:: X, ESSOB:;;{(EZ = 320 HyKTajnapAaH
jh}'B‘lf‘I Ao B.19) ~ A kytowmig Hrmm: X, = 75 HyKrazaH yTyBH
;CH:TK’. (320) - B xuemuy HuFnus: X, = 50 pan yraguraH YH3MK; 3.21),

1= ?{ OX; koopaunars ¥xm; (3.22), X, = 0: OX,; KoOpAHHATA YKH.
e x:;al:;j:apug Gnp-6upy Ounay Kec;imrau HyKTanapHHH C,D,F, K
fapuny gemip g ﬁenfﬂﬂa‘ﬁum. By HyxranapHHHT KOOpAHHATA-
. HTa YM3mapay ¥nua6 sy Tenrnamanapsy e4nd aHHKIAM

C Hykranuur Koo C
PAMHaTanapy: 9 X, = 50, OeMmakx,
(0)50)- L KTaHu PHi; (3..0) naH 2
(75’0)- Hy HHHI KOBPH.HH&TM&]JH: (3.19) nan X; = 75, AeMak | &

D nykra (3.1 4
rai yqy::y (3:17) 5a G-20) UHSHKNApHUHr kecumpm HYKTAacH 0¥
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0,8X,, +1,1X 5, =100
2X,, =100

CHCTeMaHH eunG Tonamus: D (56, 50).

K nykra (3.18) Ba (3.19) uM3MKIapHUHT KECHIIraH HYyKTacH
6¥nranu Goue

1,25X 1 +0,31.X ¢, =100
133X, =100 |-

Bynnan Xy, = 75, X0 = 20, smuu K (75,20).

OC, CD, DF, FK, KL Ba LO cHHHK YM3MKIap GUilaH YerapanaHraH
OCDFKLO reomerpux main (3.11) + (3.16) TeHrcHsnukiap cucrema-
CHHUHT Ypuunu eunmmap Tywiamu (YET) uu udopanaiigu. VETra
TETHUUIM UCTANraH HykKraHuHr X; Ba X, KHHMaTIapy XaMMa TEeHICH3-
TMKHA KaHoaTiaHTHpagu. Macanad, C HYKTaHMHI KOOpAMHATANAPU

Xer= 0 Ba X¢p = 50. By kuiimatnapau 6upuH-ketus (3.11) = (3.16)
TeHrCH3NUKIapra Kyicax,

0,8-0+1,1-50=55<100;
25-0+0,31-50=15,5<100;
1,33-0=0<100;
2-50=100=100;

0=0;
50>0.

Duan VETra Termmnm xamMma HyKTanap W4MAaH myHpaaii 6urra
HYKTaHU TOTMMIIMMM3 KEepPakkM, TOKM OyHma wMakcag QyHKuWsICcH
mMakcHMman KuiimMaTra sra 6yncun. ByHpaail HyKTraHun Tonum yuyH (3.10)
makcan ¢yHxkumsicuan X, = — 2X; + 0,5E maxmpa é&zamms. By

= = = 0
tenrnama Oypuak koaddunpentn K = tga = — 2 (o = 117°) Ba 3pkun
xaqn d = 0,5E 6ynran TYFpH 4YM3HK TeHrnaMacuaup. 3.9-pacmpaa

KeNnTHpUATaH VETaa makcan QyHKUMACHMHUHT uxTHEpUH E KuiiMaTin
YUIUFUHH YTKa3aMH3.
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0,5E

3.9-pacw. Makean dynxnuscn smsnruHHET XapaKaTianiil

cxXemacH
E xuiivatnin owuG Gopummy GumaH MaKcai ibYHK“"ﬂc’:g;[:
HH3NFHHN KaHAal Xapaxatnadmmm 3.9-pacMAaaH Kj'fpﬂﬂﬂﬁ vP E
Bepunran yeknanuunapuu xanoatnanTupyBaH Ba MaKcall lbymﬂamﬁ
MakcHMan KuiiMar Gepysuu X, pa X, napHuHr KuiiMaTnapH iy "
HYKTAHHHT KOOPAWHATANapu Gymapuicy, OyHAa, HYKTa GHP"H“M:H]:
VETna &éramu; MKKAHYMpan, Makcamii  (QyHKLAA ypsuFAaa YH .
MakCHMal KHIMATHra MOC Kenajuras paBMILAd scoiinamann. BY ;
HyKTa GG OUMMIm Kyt amac, yyHkn E HHHT guiimaTy AHal
OWTaHAA MAKCA OYHKUMSCHHuHR upaurn Y ETAaH yHKHG KeTaAl
Ily6xacks, Makcan dyHKumscHinmEr wisurn 0 UYKKHAaH yrrasia .
bymiums MuHIMan Kuiimar(0)ra ara 6ynam. Makcaa ¢y HKUACHHHAT
MakcHMaN (EKH MHHBMan) KniiMatnapura mMoc KenajauraH yyKKnap-
HH‘]:II‘ KOOpJAHHATANIapK ygrapynqmap““ﬁr KuaupHnaéTral onTuMal
KHHMaTNapHHA TAUKWN 3Tanu, Jlemak, makcan (yHkumsicn F HyKradd
MAKCHMYMIa SPHITARN. YHUKT koopumaTanapiHy YM3MAIaH EKH
08X, +1,LX, =100; @17
L25X,+0,31x, = 100. } (3.19)
TeHrjaMaiap CHCTEMacHHy CYHIy OpPKA/IH TOMHLI MIYMKHH. By CHCTE-
MaHHHT €4HMMH IITAMNOBKamayy (3.17) Ba mapposnaur (3.18) oyHmda
HEKIaHHIIAP YHSHKIAPHHUHT Kecymyyuy watixacHaa Xocwt 6yaraH F
HykTand Oepann. Y3raPyB“*‘lﬂapHnnr KHIMpHNAaETTaH KHHMaTAapH:
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X; =70; X; =40. Ilynnait kinuo, A Ba B oXTHéT KUcMuapHuHr MTIIra
MaKCHMall JapoMaji KeNTHpaJuraH Muniad yvKapyil MHKIOpJapH Gup
oina A =70 nona pa B = 40 joHara TeHr.

Makcuman aapoman KAiiMaTH:

max £ = 4000 4 +20005 = 4000- 70+ 2000- 40 = 360 MHHT cyM.

Jlemak, y3rapyBuMIapHMHr Makcan (YHKUMACHTa ONTHMAan (3Hr
KaTTa €xu oHr Ku4MK) KuiiMatnap Gepysuu mukaopnapu VET uykkuch-
HHHT KOOpAUHATATIAPHAMP.

3.2.4. Huumayuon modennap. CuctemMa TaIKUKOTIapHAa aHaM-
TUK-MaTeMaTHK MoJeuiap KyTWiraH camapanu Oepmarad xosiapaa
HMHTaUMOH MeToasiapaaH Goiinananwiaay. byHmaid meToanap y4yH
HH3MKJIMITMK XaMm, GOFTaHKIIUIAPHE Y3rapMaciiuri Xam, Himiad yuKapym
Tan0upnapuHUHr Y3apo MYCTaKWUIMCH XaMm LapT 3Mac, SyHKH UMHTa-
UHOH MOAIE/LTAPHHHT CTPYKTYpacH Gy MoAe/IapHH evHIl METOAIApHIaH
kennb unkapuran Kanpaiaup tanabnapra 6oenuk smac [2].

Mmutauuon mojennapia CHCTEManaru peal skapa€éHHHM aHHK aKc
3TTHpULL, GuHOGAapHH, 3apyp MILOHYIMIMK Japajkacura 3pHLIAIT MYM-
KuH, MMuTaumon mopaennap cucrema xonatunu OXM EpaaMmuia Tankui
ITHILI MaKcaauaa apaTuinanm.

<<l‘[MI‘I’]‘BLl[‘lOH MOACIIAIUTHPHIIY aTaMacH Mypam-:aﬁ CHCTEMA
MOCTHHHY TAAKHK 3THLI, CHCTEMAHWHT Y3M XaKWIar¥ MabiyMOTJapHHU
onmuil €kM MyaiiaH amManuii MaxKcajra 3pMINUIN YUYH CHCTEMAaHW TYNHK
MaTeMaTHK Tabpudnamuun udonanaiay [2].

MmutaumoH mojennap aHanuTuk dopmana OepuiagnraH Mojen-
napjaH npHHUHNHAn ¢apk Kunaan. AHanuTHK QopMamaru mojennap
MaTeMaTHK MeTojnap épaamMuiaa Taakuk stunagu. MMuraumon mopens
9XMpa Typnm BapHaHTIApHH TEeKIIMPHIL OpKanu SMITHPHK Tap3ja
ypranunany. BapuaHTIapHH TANKHK 3THLUI Ba TaHNAUIAA SKCMEPHUMEHT-
HH MaTeMaTHK peXkalaliTHPULI Ha3apuacH MLILTATAIAIN.

HMuTalyoH MOJEIIIAIITHPHIN GepHuiran KM MebEPHIl XyicKaTIap
Tanab sTagurad Kypearkuunap Oyiimua oOBEKT XonaTh Ba jKapaéHUHU
MMHTAaUMAnaiural MoJe/THH JoHuxanampaan ubopar. Acnnga MMHTA-
LIHOH MoJeIuiap XucoOnam KOMIUIeKCIapuHy Ounaupaam. By KOMILUIEKC-

nap Y3rapyBUHIApHMHI TYpPIM KUHMaTIapuaa KaHunall HATHXKA OMHLI
MYMKHHJIHTHHH K{pcaTub Gepanu.
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Pean cHeTeManH Ypraswn J

!

CHCTeManuT dYHKIFSTAHMIN XAPaEHWHE Ma3MYHT
TABCH(HHHE TyIHIT

v .
Tankukor Maxcamary nozananm Ba Gaxoau MEIOHIAPHEH
TaHnam

3.10-pacn.

L "
Mypacka6 cicremarm oauiinapra apaTHd
v

Taman KiTHHaETTaH CHCTEMAHHET iy HKIEULTABMII
KAPACHIHH (JOPMANTAITHPHAraH CXeMacHHH KyPHII

a5
l CHCTEMARIHT MaTEMATHI MOMETHHH IEHJL—‘
v
Skenepinteirmin pescanaurrpu, AaCTAA0H
MaBIYMOTNapHH TaAépnai

!
Komkper IXM yuys moennamrrps nporpasacHHn
TyauIm

v '
Mopens CHIpATHHN OMIHPHINT

v
Cucremasmmy yHKImATas kapadHHHH
MOAEIAUTTHpII
!

Moncnnanrmpmu HATIGKANapHra Hmnoe Gepuur J

CTpyxRTypacu [17]
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MMuranmon mopennamTupuin skapaéHupa TAOKUK KWIHHAETTaH
MypakiaG cHcrema (mammna éxu MTA) xonmatn XM éppnamuna 2
aKCHHHM TONAIH, TAAKUKOTYH 8KU JIOHMMXANOBYH 3¢ UMHTALUA XKapaéHu-
11 Gopuummmm Oomkapub Ba oNMHAETraH HATHOKATAPHW TaXJIHIT KHiia
6opu6, cuctema Ba YHHHI TapKAOHra KMpYBYH XYCyCHH MOAEIaApHUHT
Xycycuaru sa cudarura nonp xynocanapHu uukapazau (3.10-pacm).

Taunanran Me3oHiap OYiinya edMMHMHI 3HI AXINH BapHaHTHHH
KHIWPHII A TY pim iMuUTALMS MeToMIapy KYJUIaHMIAON: KOMOHHATOPHK
HMHWTALlUsl, TAHNOB MMUWTALIMSCH (namMyHanap MMHWTALMACH), SBPHCTHK
HMHTa K,

[9] amabuétna umuTALEOH MONEIIAPHHUHT MOXMATH, YNapHU du-
MK Mojennmap Ba amanuTMK ycyiuiapaaH ¢apku arpoduua Eputuo
Gepunran.

Hmuraumon MOJE/UTAIUTUPHINHH PHBOMUJIAHHMIOH TaAKHMKOTIap-
HUHC HKKM anbTepHaTMB — (PU3MK Ba MaTeMATUK — METOMIAPMHUHI
SuAnMATAaprHU Gaprapad sTHn Gunad Gornuk. MoagennapHuHr KyJua-
HULL NOMPACHHMHT YerapajaHraHiIWrd Ba YNapHU Y3rapTHPUUIHWHT
MypakkaGnuru Gusuk MOAEUTAIITUPULIHVHT ACOCHH KaMHMJIMKIADH-
Anp. Amanpa xap Gup sHrM Macana ySyH AHCM MOJASb APATHIN Tanal
ITHRaM. fHa Gup Myxum kamuwauk — Oy Takpubanap yTkasmmpary
CEKMHITMKOMP,

HMmuTammon Mopena yHHHT GJIOKIApMHM TAaBCH(IAIIHUHT MaTe-
MaTHK Qopmacu caknaG KONMHAAM, JIEKHH MAaTEeMAaTHK MOMETHUHT
ACOCHH YEeKNAHMIIM — AHAIMTHK SYMMHM OaXkapHIufard CoamaliamiTH-
puuutap onud Tammnanaau. MMuraunon Mofenia Takpuba KyHHI yey i
$r3nk monennarn TaxpuGara MOC KenaaM, amMMO (DH3HK OOBEKTHHHT
ypHura mammHa nactypuian doiijanaHwirann yuyH Qusuk pa pean
MOJEJ/UIAPHHHT acOCHii YeKIaHulIapy — KaiTa Kypull Ba TaxpuGa
WapTIapuHN ¥3rapTHPUIIHUHT My pakkaOnuru Gapxam TOTaf.

Hvutauuon mope/apHu Kyliuparn mapriapgad Gupu masaicy
Oynranpa cucremanm GU3nK MOJAE/IAIITHPHII €KH AHANMTHK TAAKHK
STHII yCyJutapu ¥pHuna Kyam Mmaxcanra Mysodukmip: 1) arap mas-
Kyp MacajlaHi MaTeMaTUK KYHWUIWIIKM MaBxcy [ OynmMaca €KH aHaJIMTHK
eunu MeToau Muuad yMKuiIMarad Oyica; 2) aHanWTHK MeTomnap Gop,
ammo yhapaad QoliganaHuin wyHYaluK MypakikaGb Ba KHHMHKH, HMHTa-
LUMOH MOJENb MACAIAHHMHI aHYa OJJui euynMuHM Oepuium MymiuH; 3)
aHANUTHK eYNMITap MaBiKy /1, OMpOK ylapH# KyJuiall UMKOHMATH HVK; 4)
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napameTpnaphi GaxonalaH TAKAPH MOAEIAa fﬁapaémmm' KeuHILH-
HH aHYa BAaKT JABOMMAA Kysarmw josmv Oymca; 5) arap peai
WAPOHTIApAa Ky3aTHIIIApHU 06 Gopuul Ba TXKpHOaNapHH HK B2
MYIIKy:1 Eku GynapHUHT HnoskucH ity 6¥nca (Macaﬂmaﬂl, -ronorp&!l;ma
GuotexHonoruk arpodornap napamerpaapHHHHT o mp:awﬂp
YHHHT  arpoTeXHMK KypcaTkuuiapura aloXuja-ajioxpid
AapayKacHHH aHHKaw). Hpmarun
Hmuraimon Moflefapra xoc Kamumnuiiap Ky :p:;:
uGopat. Tlapametpnapuunr Gapua MymiuH GynraH KuAMATH I;rq}'ﬂ
TAHMAI BA CTATHCTHK KMXATHAH MIIOHWIM XyJIOCAJapHH onuﬂlm HH
HIYHIAMUK MalMHa Bakty xapaxatnapu Tanab maﬂﬂmaﬁfm pBY
UKTHCOMMH &K skucMommii suxatnapas KOHAMPHO OYIM W Ba
notih XYM dusnk tawpuGasarnra yxmaG, Bakr pecypenapr
mabnar  capdmmy YeKitaran xonpa TakpuOanapHH pemanamﬁpen_
MAcANaCHHH Kyiinura Tyrpu kenagu. iacanvnaaH, HMUTALFOH M(:fsﬂﬂ
TETITHPHIIAG. MOfent Kypum xapaxatnapu (HIHK KOHCTPYKI
HHIIOOTAaH AMOPHTMIapHHHT MHdopMAaLMOH CTPYKTypacH Ba mﬂ
SOPHW MUMAG wnkmuwra jiywamrapunany. Y apHH XaKKoHHHAH e
Gaxogam M.}'aMMUEH aHua Mypam{aﬁ Ba Y Pcaﬂ 06’56“ xamaa MOAc
OPaCHMATH ¥Xia napaxcacuny appkiam GuraH GOFTHK.
321-mncon, [32] adabuémoa naxma naiikaru azpogonu 64
MEPUN annapamy mebpanuu apununz macoduguti napmfempﬂapmu
IITM epza myjoeqy, naxma maccacuza mavcupu umMumayuoH MMM:(_;
u;n;:pum::u:fe Moarme-]{ap_m Memodu Epdanuda Jp2anun2an. By aent
zadau ;;Zf:m:f fmup Uil eocumacuda macoduguti omurrap Har!rlfﬁ
S VKiieay haxma sukOopunu aHuUKIAW UMKOHUANTURU
PAoU; Kyiunzan ygeqna wapmaa wuHuda Kypun2an macoougpui
ACAPAENHUNZ 153 ooy, PrIapy samu upuwza ACOCAaH-
ean. Tacodughyg; 5o s i et e da YHUuHS
MBEOOuDui vy - Paén wyndqai WarIIGHIMUPURACUKY, ﬁ?’” b 5
manuia, i UChuranapu macananune KuOUpUNaémean Kam
Maé’:ne: "1eH2 Gnagy,
et HI CUli Kyinnary CcoAnAnaNITHPHIINAD xaGysn KHIHH-
1) Tymuumr aberp

JIaHraH; KT MOmenuna maxta maccacH TEKHC TAKCHM-

118



2) tyn mopenuuuur Qopmacu OXVZ koopauHaTanap cHucTema-
CHIa MKKHTA JJUIMICOMIHHHI KeCHIUHIUH HATHXacHaa Xocui O¥iran

Tyn MofenuHMHr Yerapanapy KyHHEArd TeHrjaManap CHCTEMacH

(3.11-pacm).
Ounan udopananamu:
2 2 2
X 3V Z i oa,il
T { (3.23)
XY . Z -0, zentasl
a° [ j
3) Tepum annapaty (M TUPKUINM)HUHT XapakaTnanyBad Oy X; ¥V,
Z, KoopHHaTaNap cHCTeMAaCHAaru reoMeTpHK MOIEITH
Xzl ]
?»fcl, =1, Z, 20 oa,
2 ¥
X s3 i zo ol (3.24)

| _~ANnapaTHIKr MUl THPKAILE

/..:-f"' Wt THPKAIIWHHAT MOZIEINH

O
.
]

1

.

.

]

a

r

'

[

3.11-pacm. Tepum anmapaTi Wil THPICHIIA BA FY3a TYNHREET
¥3apo TabCHPIAHEIE MOKE/IHN
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4) TyniapHu TAapKAIMIUK Ba annapaTHH TyIUlapra HucOaTaH CHI-
JKHIIMHE Hoganopyn Gapya KUpHIU [apaMeTpriapH HOpMaln KOHYH
G¥iinya TakcHMnaHraH;

5) 6apua xpum mapameTpiapy DXMpa HOpMAI KOHYH Gyifna
TaKCHMJIQHTaH TICEBJIOTACONM() COHNap reHepaTopH SpAaMKia XocHi
KIJIMHA/H.

Macanauunr eyumu 3.12-pacMaa KenTHPUIraH.

r =3 Xy P
a4 G085 e

qez
b e — L —
Q& & 7 @z asi
e T T e
aor [H) a5 ao A
gk
R e e
gor  gar Qo Qo7 G

3.12-pacwm. Maxra TEPHII TYAMIANIHE £33 TynJjiaps Ba HIX

TUPKHMERK ropu3onTan (Xp, Xg) Ba sepraKran (Zp, zl;)’ I
TERHCTHKIapAa clpKEmN XaMaa TYIJIap raGapHTHIZ (ALD)
GornuK papmmga Kamaiinm rpagukaEapH

£ -
RerT [41] anaGuetna crammerux CHHOBJIApHHHT yMyMHi cxemac

& YPHnran (3.13-pacw). JlacnaG Tacommdmii corap AaTHHIM TC'IE
uﬁii”ﬂﬂa Xk ~ R Kouyn Gunan Tapkanysuum Xg COHNIAp l“’-‘llcPaﬁ
nmf;:?m' Ymap xeiiun Xz = F (Xg) Gormanumn EpAaMuaa Ta"ia
Kaiira o YMOT KoRyHn F (X ~ F) Gyiiyraa Tapianrar Xy COHIEE :
o X COGJI&H&,E}JH. Tawnanran anamurik Gornamum Gyiimaa Y (Xr

KUMARMRE Kufivatnapn anminanamn. Keifnn GepraH COHAArd

CHHauy
ap yr Ka3sHnMarynya JapaéH TakpopJjiaHasepaau.

Xr AHANHTHK v
F (Xk) XF MOOelNb

3.13-
Pacm. Cratiernk ennopnaprmsr ymynmuil 60K cXxeMacH
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3.22-mmcon. 3.14-pacmda wmpuxnanean S = 3mnd’/16 103a
Kutimamu cmamuchiue cunosrap memodu épdamuda xucobaancun (d =
I- doupanunz duamempu).

Eunw. Xap 6up cunosHM kBampaTHHHT GMp GMpNMK ro3acHmarH
koopamHaranapu x, y 6¥nran Hykrara TYIIHIUH IAKTHAA HPoaanaimMms.
X Ba y Kuiimatnapu 0...1 nuanazoHga TeKHc KOHYH Gyiivua Takcum-
flaHraH COHMIap sicaBANMIAH KeTMa-KET TaHnab oJMHaIu.

),JL

0,5

0 0,5 1,0 x

3.14-pacm. CraTneTnk cHHAMIIAD MeToXH GHIan xucobnanaérran
S I03aNMHET K [ H M

Xap 6up cuHoBAa coHnapHu S 03ara TYIUHIUHW TEKIIMpPaMM3.
Kupupunagrran roza kuiimaty

S=n/N, (3.25)

Oynma, n — comwiapHHu S ro3ara TymiMuiap cosu; N — CHHOBIAPHUHT
YMYMHii COHH.

Arapx <0,5;y <0,5 Ba x>+ Yz > 1 6¥nca, xaTo Kaim STHIANN. x?
+y? <1 wapr Gaxapuica con S iozara Tywau (Teran) a6 kaGys
kinmnHagu. 3.3-xkanBania TEKHMC TAKCHMIAHIAH COHNAP KETMAa-KeTIMIyv
épaaMmpa YTkasunran pactnabku 15 Ta CHHOBHHMHI HATHKanapu
KeNTUPIUITAH.

Kansannau kypuaub Typubnuxu, 15-cunosna x;s = 0,7392; yis =
0,1571; x%s = 0,5465; y*is = 0,0247; x%1s + y'is = 0,5465+0,0247
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0,5712 & x5 + y’;5 = 0,1572 < 1, apHu coH S rosara Tymrai.
I03aunuur kuitmati

20 _OH I+ T4 T+ 10§ e
N 15 15

3.3-xansal

CrarucTik cunoBnap HaTHkanapH

1 0,3513 | 0,6976
2 0,9847
3 [ 03874 |
0,5587

0,4063 | 0.4518 |
24063 |
%01571 ]

H3ox; p,

~Xap Gup cHHOBHUHI HATHAANAPH;
= S 103ara Ty (rersu);
d=lpmas§ 'OlaHanx TO (S ro3ara TyMaIH).
AHUK KulimaTa:
§237_3-3141
16

=0,589.

CHHanapHMHr HHCGyj; XaTosimry,
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L ! Mg ed

|0,589—-0,66(Jl100= iy ~11.5%
0.666 0,666

l-cuHoBpa X} + VL= (0,3513)2 + (0,6976)? =0,6102<1;8; = 1/]
= 1. Huc6uit xaTonuk:

89-1100
M=0,411‘100=41;1%-

S-cunosma x2 + 32 = (0,7740)* + (0,2544)° = 0,5991 + 0,0648 =
0,6639 < 1, S ro3ara Tymras.
5

nr

il N

11+ 14141

8= = =1. HucOuii XaTommK:

|

0,589—1|1
I_'_._lﬂmu,;%_

8-cunoBpa x;+ ¥i = (0,5297)’ + (0,9656)° = 0,2806 + 0,9324 =
1,213 > 1, nemax, xato.
6-cunoBpa Xg = 0,1247 < 0,5; ys = 0,4679 < 0,5;
9-cuHoBAa X9 = 0,4553 < 0,5; yo = 0,0627 < 0,5
14-cuHoBna x4 = 0,4063 < 0,5; y14 = 0,4518 < 0,5 6ynranm yuve
N = ng = Ny = 0 (xaTo).

50-cHMHOBA OJIMHTAH:
S0

an
S, = E;\-f_ = z—: =0,58. HucOuii xaTonmi:
10,589-0.58]100 _ 09 S
0,58 0.58

[OkopHaaru paKkamyiap CHHOBJIAD COHMHMHI OIIHIIN OunaH Xicos-
napaary HACOME XaTONMMKHHM KECKHH KamalumuHu kypcatn® typuban.
CTaTHCTHK CHHOBJIAp MeTOAM €pAamuia Hadakat [osanmapHi. Gankn
WHEpUKsA MOMENTJapH Ba Mypakka® SrpH YH3HKAH l03anap Owiad
yerapanaHraH JKHCMJIAp XaXKMIIApHUHH XaM XHco0ial TOmMI MY MKHH.

lyuHaait KUAKG., UMUTALMS — JOMMO TAHJIOB SKCIEPHMEHTH, aMMO
pean 00BeKT ycTHga 3mac, Oasnku YHHHI' MaTeMaTHK MOIORAH yoTHIa
faxapiuiaguraH ¥3ura Xoc 3KCIepHMeEHT.
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[lynu xam xuco6ra onuu 3apypkH, MMUTALHUOH MOJE/UIAMTHPHII
METOZH (GaHHUHT PUBOHIIAHNG GOpaETraH METONMIHUP, YHH MaxTatmiik
MALIMHATADY TAAKMKOTIAPHHUHT AMATMETHTA KEHT JKOpHit aTam iyl
MyaisaH BaKT Kepak OYiam.

Monennap e4uMIAPHUHT AHUKITHK TAMOFIIH Gyiiida AeTepMHHAp
Ba CTOXaCTHK (9XTHMOJINK) MOZieJIapura Oy IHHaIH.

3.2.5. Memepmunap modenrap. «JerepmuHapy araMack «aetep-
MUHI3MY CY3unan KennG YHKKaH. «JleTepmuHm3M» (ToTHHYA determing
= aHuKnaiiman) — Gopnuknarm Gapua (Monaaumil Ba pyxuif) Hapca B4
XOlucanapuur Gup-6upn Gunan GOFTHKINIU Ba ¥33pO Giap-GHpHE
TaKa30 STHUMHHHT KOHYHMATNADH XAKAZACH TABIAMOT. JleTepMMHIEN
TPUHLMNK  wimuii  GuimMmapeubr Oapya coXanmapHiad Ay n-HypIK
KYpeatybuu, XaKukaru GuMIIHUET caMapaii BOCUTAcH OFIHO XH3MAT
KHnam. Macanan, xomatnap opachparn GOFJIaHHILIAP, ‘Wmﬂmﬁﬂaﬁ
Cornanmunap, KOppenAuua GornaHHInIapH, CAMMETPHA ﬁorﬂaﬁﬂmﬂaP-

B2 Gomkanap [43, B. 118-119]. Byspait Mo/esiapaa YHKHIT Kypeariis
l4pH Ba Bextopnapu ¥ wmmr kuiivatiapn xupwm (£,Z) Ba GouKapa-
e (U daxropnap Ba mapamerpiapra GOFIHK PaBHINAZ T,
AHMKNakay [39].
- q]oﬂf:;p"ms Gowkapaguran Ba umKHW (PAKTOPJIApH TY
Wxa BekTop (opmacumary éaypnad QoinanaHuaanH:

piaMiHi

F A A )
o A AR BT 2
= (zt,,r.rg_,...,r:}-,...,u"),
j,-:(JJITJJE_)"'S}’K‘.‘""}}')
€xn
V=&(F,Z,0). (3.26)
Arap (3.2) Hpona matnym Gynca, cHCTEMAHHMHI AeTepMHHAp

Mozeny
MaBnym ne6 Xicobnam MYMKHH,

3.23.,
Pasosug m;g_m"- Omnmu kamopnu naxma mepunt MauURACURWNE
Panuuapy v -
Cue, PU yuyn gyiudasu oudbdbeperyuan mexnziamanap
Memacy Crurzar {44]: i
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(Ad}+(BXa}=(CXZ}+©), (3.27)

bynda, (4), (B) 6a (C) — unepyus, Guxpnux xkosgduyuenmnapu ea maui-
K maveup ¢paxmopaapununz mampuyaiapu;, QO — doumut mapsdazu
MAWKUT ImysuunapHuHe YemyHu, {q} — yMyMaauizan KoopouHama-
Aaprune eexmopaapu; {G} - yMymaauican KOOpPOUHAMANGPHUHZ inesna-
Huw exmopnapu; {7} - xupuw cusnaniapu (eexmopaapu) mesnanuui-
AapuHuUKZ gexmopnapu.

Kupuwe cuenannapu (sexmopnapu)nune yszapuut KOHYHUANIU CUH)Y-
Couda KypuHUWUOQ MAHAAHSGH:

Z ) =Z,sinat, (3.28)

Gynda, 7, 6a @, - kupuui GeKmMopIApPU MAGCUPUHUNE AMIAUMYIACY 84
Yacmomacu.

(3.27) meneramanap cucmemacunune equMu Xam CuHycouoa
WaKIuda Kuoupunzan:

q,=d,sinot, (3.29)

Gynda, d, - vuKuwL eexmopunune (MawuHa masicbypuii mebpanuuina-

PutuHz) amMraumyodacu; @, - YUKUWL 8eKMOPUHLHE QlillaHMA Yacmomacu

(kupuw eexmopnapunuHe mabcup yacmomacuza mene 0eb onunzarn).
(3.28) sa (3.29) menanuxnapnu (3.27) wpuub ea sinwt napru

Kuckapmupud, Gup dicuncau GyIMa2an YusuKIu arzebpauic menziamanap
CUcImeMacu OnuH2an.

(B- Ao} \d, }= 0}{Z,}C)+{0}. (3.30)

(3.30) menznamanrap cucmemacu Gepunzan Exu SKCHEPUMEHMRAD
Hamudlcacuda anuxianzan Z,, culdicumnapoa Maxcoypuil mebpanuuuiap
avumydacu (d,) 2a nucbaman edunzan.

Kypunubd mypubouxu, (3.27) ugpoda enmu Kkamopnu naxma mepui
Mawunacy Qasosuil mMebpAHUWNAPUHURE OeMePMUHAD MOOenuoup,
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UVHKY YUKUUL GeKMOPUHUNE amnaumydacy (d,) kupuul eexmopu mavcil-
punune (Z,,) avnaumyodacu opxaiu myauK anuiiaH2an.

3.2.6. Cmoxacmux modernap. JetepMuHap MOAENHHHL acocHii
XYCYCHATH WIYHAAKH, Y MaulMHABUI cUCTEMaHWHI Xap KaHpad 4HKHII
CHTHATHHH (arpOTEXHMK, TEXHHK — SKCIUTYaTAlMOH, 3ProHOMHK,
HITOHYIHITHK, MyXTAIHK) YHHHI 3XTHUMOJUIMCHHH TapKajlHUId Tap3nuia
Mac, bk aHNK pakam Tap3ua IWAK/LUIAHTHPAAH.

CroxacTHK Mojenja TapKalHul KOHYHMATH Mabjiym Gyirad OHP
€kn OMp Hewa Tacomudmii YsrapyBumwiap kaTHawangd. By mporHod
KIMHAETraH napaMeTpHUHT HagakaT Ypraua KuiiMaTHHH, Ganki YHHHT
ANCIIEPCHACHHM XaM aHHKJIall HMKOHMHH OepagH. CTOXacTHK Mojenl-
HHHI TAIKWKOT anmnapaTHHH CTATHCTHK METOIAp, LIy XKyMiIaJaH, SXTH-
MOILTAp HA3apHACH Ba MATEMATHK CTATMCTHKA TAalIKii 3Tanm [27,36,45-
49]. s

324-mucon. [Mavma mepuwt AlawuHacy Mauwunaguu cucmeya
cughamuda munux cmoxacmux Mooderoup. By HabKUOHU Muconnap
Guran ucbomaaiinus.

1. Haxma mepuw mawunacunune ghazoeuil mebpanuwnap anii-
nydacuea yuune eurdupariapu xapaKamiaHaémean I2amaap Murpo-
npoghunu womexucaucunune Garandaucu (M), HONEKUCTUK ACOCUHUNE
yaynauzu (Iy) ea nomexucnux xadamu (Sp) mawvcup Kypcamaou [23].
Maskyp chaxmopnapuunz (xupuwe eexmoprapununz) Veapuuit macy
Qudhuil xapaxmepea sza. Yiaprune MamemMamux Kymuiuunapu eq B
Keadpamurx  vemaanuwaGpURUKG  KultivMamaapu  Kyiuoazuia oyazan:

mh) = 4.9 e ga afhy) = 1,77 ext; m(ly) = 16 cm 6a o(ly) = 9,84 ew;
m(Sy) = 18,5 em a a(Sy) = 8,43 e

Homexucnukiap acocununz yavuaunau (ly) 6a HOMEKUCTURAGPHURS
Makpopianuw vacmomacu (wy) VieapuuiunuHe ypmaya Koppeityuon
dyuryuscu ea CRERMPAN 3uYAUSH KVIHdasy KypuHuwea 32a Ixaniusu
aHUIanou:

Py ()= e cos1,5461,, : (.31)

L5(w;, +1.5° +1,546%)
a(@y —15" -1,546°) +4-1,5°- @}

(/H'_I)_ (332)

Ty (w,) =
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3.25-mMHcoN. Fundupariu MAUUHATAPHUHE QUHAMUK XYCycuamia-
PUHU wuranaprune cyHOupune KOGUAUAMUHY Xucobza onzan Xon0a anux
bayonaue yuyH «UpR — WUHG — MAUIUHAY OUHAMUK CUCHEMACUHUHE
Kupuw Kpseamyewunapu cudamuda urdupariap QUAGHUUL YKUHUH2
8epmukan cundicuwiuny  Kabyl KuIuWl 3apypru2u  mMaodkuKkomiapoa
ucbomnanzan [50].

Funpupakauer cwmkumu  WYA  MMKPOMPOQMIM  HOTEKHC/IHK-
TAPUHUHr GanaHIINTH TabCUPHIA 103ara KeJaaH. HMynnap muxpornpo-
$umnan ynuam watmkacupa KyHnpars ugona Tapsuia annpokcHMa-

JlaHraH HopMannamraH Koppenauus QYHKUHATAPHHAHT rpaduiapu
Kypunmu:

0.(A0) = e P cos glad, (3.33)

OyHma,  A¢ - Wynuuer Gyizama YKu HyHaIMMAAA AHHKIAHTaH
KOppensius HHTepBaTH.

Mukponpodun cnexTpan 3MYAMrHEMHT S, (®) QyHKUMsCH p, (Af)
HH KOCHHYC — aIMalUTHPHLI OPKATHA OJIMHIIHN:

2 Tpl.(Af) cos(@AL)d(AL),
T 0

S.@)= (3.34)

Gynna, © —MHKPONPOGUAHMHT TYIKHUH YaCTOTACH, v

Dy — MUKPOTIPOGWI INCTICPCHSICH, M.
Funaupax YKy BepTHKAN CHUMKUIA (MUKHL KapaéHH)HUHT CIIeKT-
pat 3uunury Sy (®) Ky#ugarunya aHHKIaHgH:

2

S, (@) =7 (@) S, (@), (3.35)

M

= i 5
Oynpa, W T(fd) - «it¥J1 — MaluMHa» OCTCUCTEMACHHHHT ¥3aTuil QyHK-
1

LIMACH.
«lllyHa — Mawupa» AHHAMMK OCTCHCTEMACH PEAKIMACHHUHT
CIIEKTPaJl 3HWINIH:
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2

() S, (@), 336

S, @)=
Y2

Gynza, WfT'(‘”) - yi(t) KupHII (FAIAUpaK YKMHHHL BEpTHKAT CHIDKH:
2
WH)HK y,(t) YMKuInra aiinaHTUpaaurad y3aTtiin Gy HKIHACH.

Ynkuw napamerpu y(t) cudarHma MalMHAHHHT MU CH)aTH,
IHEPreTHK Ba TEXHHK-MKTHCOAMI KYpcaTKH4IapHHHA OenrunoBYH Mapa-
METpRap Tynnamu kabya KHTHHAILH MyMKHH.

3.15-pacMaa kenTUpMAraH «Hya-muHa) AHHAMMK OCTCHCTEMACH-
HUHT Auddeperuran TeHrnamacy:

5 & oa Cup —0=
m 3 +C, (v~ hy)=0 Exu m, 3, +C,y,~C,h, =0 EKH J +ZJ’1—E"H =0 &u

aa s C
el C,/m, =w* GeNrHIalHA KHPUTCAK,
& {3

(3.37)

- b
hte'y =ah,,

OyHIa, m; — mammsa maccacHHMHTr FHAZMpAaK YKMra TYFPH Kenrad
yyLm,

r‘y

(t)
q
hy (1)

B
Cu
i M\

3.15-pacm, «Wijn-muna» ocrencremacuunnr AHHAMHK cCXe€MacH
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(3.37) muddepenupan TeHrnamanan cdoliganauu® «iyn-mmHaY)
OCTCHCTEMAaCHHMHI Xycycuii TebpaHMII o YacTOTacH, iyn MuUKponpo-
$umn Gananpnuru hy Tascupuaa FITAMPAK MAPKA3MHMHT CHIDKHMIIY ),
Ba TeanaHHImHK () aHUKIaHaOH.

3.26-mucon. 3amonasuii KX mawunanrapuza PIC xjpcamuu
Cucmemacu y3 moxuamu ounan cmoxacmux MooeaHuHe ysuoup. bynoail
Modennu madkur smuue Hamudicacuda Kyiiudazunap anuxiandu [10,38]:

KuYux @axm uquda sama xombainuda bumma Oy3uiuuiiune pyil
Oepuw sxmumonu

qg() =~ Ade™?, (3.38)

Oynoa, 1= 0,186 (wascym/manrad);

fama kombailnnapuda codup Oyiazan OYUAMUUIGPHU  IgMuMa
Yemaxona mexanuzsu MOMOHUOAH MYy3AMUUL COHAAPU MAKCUMOMUHUNE
Qupdrepenyuan Gynryuacu —

1 (7,-2,86)"
fT)=———e = =
W) 37020 ; (3.39)
my3amuut COHNapu MAaKCUMOMURUNS UHmezspan QyHyuacu —
| 1, (T,-2.36)
Ty e 3,78
) 137 f_zfr_;[ . (3.40)

ITnpoBapayaa scnaTuin JKOM3KH, CHCTEMa XOJATHAA HOAHHKITAK-
nap xymaiirann caliuH, cTOXacTHK MopenaaH (oIANAHMIN IXTHEKH
opTu6 Gopaeepanu. AMMO, CHCTEMANH TaAKUKOTIapaa Kyiiuiras myam-
MOHH aBBaNo AETEPMUHAP METOJ GMIAH eunInra Xapakar KHIHII Kepak,
Arap KaHOAT/IaHTMPap/IM HATWXAnap ONMHCA, MYpPaKka® CTOXACTHK
MOZieiHu Minyad YuKMIIra BaKT capdnaMaciuk sapyp [5].

Cuctemann pHBOMUIAHHMIN KapaSHHHM AWMHAMMKa#a Hdonanaim
KoGunusTura Kapa® MoJennap craTMK Ba AMHAMHK Mojesapra Gyu-
Haju.

3.2.7. Cmamux modens. CTaTik Moaens — Oy BakT y3rapyBuncH
KylmuuaMaraH MaTeMaTuk KOHcTpykuua [S]. ByHnmal TUnmnard monen-
napau Oaw3aH MoMeHTAap Ae6 xam artadipunap [2]. Ynap cuctemaHumr
OHHIT BAKTAArM XONATHHU aKC 3TTUPALIH, XOJOC.
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da zysa Gapena-
3.27-mucon. [Taxma mepumut 6o?mauzau Mo.u;:ﬁl meyc)apmﬂ""
purunz mykunuw dapadicacu 6a KJCAKNGpHUHE
naxma naikanuHuRz Cmamux Mooenuoup. e STeMEHTIA"
MawnHanapsu MyBO3aHaT XONaTHHH Ba Y Moze/Iapaan  KeHr
pHIArH KyulaHWMIapHW xucoOnamiga CTATHK Gl
doiinananunanmy. - mexucuxoa cmamux
3.28-mmcon. Kuanux 6Gypuazu o 6Gynzan

ux
suoananz MypEyii
Xoramoa mypean s3aHoCUpnU MPAKIMOPHUHZ KJHO

wapmu anuxaancun (3.16-pacm).

Aruan
3.16-pacm. Kun texne MINKAa Typras TPaKTOPHIHAT Typryna
TeRINHPHIL ¢XeMacH

Evw, Kug mekuca
Mavcup smagy vy,

- Kyuu

, upAuK Ky4
UK cupmuda mypzan mpaxmopa o2up.
anzan Ge,

e
k a vH2a
Kua mexucauxxa napawen Gsind 64 ]

u mavcl-
0Se. maucy omysuurapea ascpamamus. G Ky
Puda 2Uupakrapoq Ve

o 3
T 0o éyraou.
6a ¥, masny peaxyus xywiapu naioo oy.
Xartria mavcyp

-

j Hucoaman
Imyeuu  xyynaprunz K wyxmaza
Momerimnapy menznavacyyy, mysamus:
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(Geosa)(0,5B—-1)=V,B+(Gsina)h,

byndan

(Geosa)(0,5B—-1)—(Gsina)h
V= P - (3.41)

Tpakmop wus mexucnuxdan aswab xemmacnueu yyyn ¥,20

uapm basxcapunuwiy 103uUM, AbHU
(Geosa)(0,5B-1)—(Gsina)h =V, 20 5.4
B

328. Juuamurx modens. CuCTeMaHWHT AMHAMUK MOJENHHU
uboganoBun marematuk Exu Oomka xunmaru MoJeiapia t BakT
(Y3rapyBum) muTupox sTanu.

HvHamMuk MofemIap MabHO XKUXaTHAAH AeTepPMUHAD, CTOXACTHK Ba
3BPUCTHK Typnapra Oynunamu [45]. HeTepMyHap MOAENAa YHHHT TAalIKH
TARCHpJIAapH Ba MapameTpliapH HoTacomudmii KaTTaauKIap Ba ¢yHKLIHs-
Map waknuaa XucoGnawaau [51]. CroxacTHk MOJAENNapAa TAIIKH Tab-
CHpnap Ba napameTpiaap Tacomuduil sxapaénnap, Tacoauduii aprymenT-
map dyHdkupsacH, tacoqudmii katranuknap ae6 kapanamu [27,36,37,45-
49,52]. OspucTuk auHAMMK MoJeNNapia ¥a3rapyByaH TAUIKH LIADOUT Ba
Tascupnapra GornuK paBuiza Gomkapuil kapadHIapyHE AKIIaHTH-
PYBYH HHCOH-OTIEpATOp MINTHPOK 3Tanu [45,46].

Vxmaunmmk TYMUKIUrH OYfinya AHHAMHK MOAEIUIAPHH KOHTHHY A
(y3anykcus), AMCKpET Ba apaniail Typiapra axpartunani. KoHTiuHyan mo-
OennapHuHr xpcobnam cxemanapy Maccanapy Ba OMKpAHKIADH TapKaT-
rad sneMeHTaapaas nOopar. JUckpeT MoeNNapHUHT XHco0ia Moae-
napupja itnrunran (Tynnadran) maccanap [45,53,54], apanaw monennap-
Ia 3ca TYIUIAHraH Ba TapKalirad Maccaiap HUUaTHiIaam.

JIMHAMUK MOJEIUIapUHH SAPATULI YYYH XpucoGaml cxemacu maxi-
NaHTHPWIAK, TAlIKY TabCHUpHap (AMHAMMK KM KHHEMATIK)HUHD K-
MaTnapH Ba Kyimmm ydacTkanapu (Gkapadnnap) aHnuKIaHA, Napaxar
TEHrMaManapm Ty3WiaaH, ynapuu SUMII METOAH TaHnaHanu Ba <cunl
yuyH 3apyp 6ynmaguran TexHux Bocuranap (OXM, Gommapiiaacan
KOMIUIeKcap) Taliépnanaau.

131



Xapakar TeHrJaMasapH aHAIHTHK MEXaHWKa METO[UIapH acochid
Tyswnamu [55]. Bynma Jarpamwkamur 11 Typ TeHIJamaiapian KeHr
doiinananunagy. IToTeHnyan MaliloH Ba TMOTEHIHAJICH3 }’Mymamm:
Qn Kyunap Mamsya 6ynramma, Jlanrpamxaunr II Typ TeHT/aManap
YMYMHH Xonaa Kyiiuaaruya E3unaau:

i(ﬂ_ Hﬂ: Qm! (m = 1923-":8)’ (343}

dr aq‘!ﬂ agﬂl

_ mMoc paBHLIzd
yMmyMzaras
Mymtaurad

byspa, L=T-q1- Jlanrpamxk QysxuuAcH €KH KHH
dm — YMyMIamran KoopauHaTanap; { — BaKT; T, I
CHCTEMaHMHT KMHETHK Ba MOTEHLWMAN HSHEPruAIapH; S =
KkoopauHaTanap comu; Q,, — noTeHipanra sra 6yaMarad y
KY3FaTyBun xyunap.

Alipum Xonnapaa cummerpuk gopmaary GupHHYH AP A
TeHFNAMANAD cucTemacuan uGOpat [aMUTETOHHHHT KAHOHMI TERT
Manapunan doinananmm kynaiiaup:

anu 25

. oH
T e = o (m=1,2,0es 1555 )s (344

aq,, ap

L

6 3 v
YHR3, H — cnoremanumr tymu H =Y Pudn — L MexaHUK SHEPruacHra
’ m=l

Te
HT G¥niray TCamuneron dyHKupscH; P,, — yMyMIaluras HMITYJIECIap,

Bu =CSL (g -
‘ / ©4.); q,, - YMyMamraH KoopaHHaTanap.

(0] - AHH-
AU Xonnappa xapakat TenrnamanapuHi Ty3ui YHYH MEXaHH

KaHHHr HKKUHyy KOHYHM nnaTunanu;
" ar
m?m =QHI +___ (m == 1:25"'5’1""35) (3.45)
oq, '
(3.43

Goranx) n'.‘:‘n ©.44) rocraunonap (Gornanmmuap TeHrAaMaNapu BaKTra
OHOM (Gormanmuinap Tenrnamanapy maccanapHUHT J€KapT

Koopm-ﬂ-[a-ranap" o
PKANH Hponan uyH KHHe-
THK T 3Heprug [55): (opananum MymknE) cucTeMa ydy
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ZZ Amemq.u i Z qu"' Z " [ ) (3-46)

m-l p=l m=1 aﬂl

Oynna, s, n — spkuHIMK Aapadkacy, m; Maccanap COHM;

e ar; o
Z_:‘ dq ’ aq - uHepLst KO3 QPHIMEHTH;

¥i — m; maccaHMHr ¢a3zomard XONAaTHHH AHWUKJIOBYH panuyc —
BEKTOp;

G Gp— CHCTEMAHHMHT YMYMJIAUITaH KOOPAWHATANIAPH;
B, — nuepumsa ko3 pduimeHTH,

At or or
B, = iissita
# g.""[aq,,. ot ]

Craunonap cucremanap (GoFNaHMIInap TeHIJIaMadapyu BaKTra
Gornmk amac) yuyn

or,
a_ =0 ac = _ZZ Ampqmqp (3 .47)

mal =1

(3.45) Ba (3.43) TeHrnamanappard noTeHuman sHeprus 1 cucrema

HYKTaNnapHHUHT ¢asonaru XonatHra Oornuk Oymamn. Kalimmxok (anac-
THK) CHCTEMA YUy H

5 8

1= EZZ Condudyp + 1, (3.48)

mi=l p=1

Oyuna, Cpp — 3MaCTHK 3BEHONAPHUHr OMKpAUK KoadduumenTIapy;
[Ir — rpaBUTALMOH KY4/JIAPHHUHT TOTEHIIHAN SHEPIUsACH.

HOuuamuk TaakKukomiapza Ysrapmac koadduumentnapra oara
yusuknu  quddepeHHan TEHMIaMATADHUHT onepaTtop ¢opmMacupard
gsypunan keur dofinananunamy [53]. Veunr acocupa f{t) dynxuua
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(opuruuan) sa F(S) gynkums (tacup) opacuaa GOFIMKIMK YpHATYBH
Jlannac y3raprapuinnapy érany:

F(8)= ] f©)exp(—st)dt, (3.49)
0

Oynnma, s=a+ ie—KxoMnnexc napamerp.
6, y"+8, " +. .+ 6 =ax"+ a,,_,x"" +...+4a, 350

mddepentman TeHIIaMaHuHr  (GyHpa 4, dg, 6w 60 — non;lﬂmj
koagduumentnap; )" — crmknm (rorutanmim) Gyiinua XocHaanap;
TaNIM TabCUPNAP OYHuua Xocwranap) wan Ba YHr TOMOHIapHTa
Jannackunr (3.49) Yaraprupumnapuu ka6, onamus:

(smsur _i_G"PISu*‘I +..+ GO)V(S) = (a,,S" sl Srr-l it e ao)X(S). (3.51)

n=1
By Xonma mmHaMnk Momensunr xonarnim ndoganam yayH Y(S)

HHKHII TAaCBUPHHK KUPHI X(S) TacBupura auchaTH Tap3uia aHHK-

TIAHYBYH CUCTEMAHHHT ¥3aTy dyHxuuscunan doiiganaHAnanm:

W(S)= Y©S) _as"+ a,_S""'+..+a,

Sl e, i i L
‘ X(S) emsm +Gm_|S“H +...+ 8, 3

838 mmcon. Ilaxmg MepuwL  mauiunacunune MEXHONoSUK Uit

dcapaénuda wnundenapuy qf = i
7 auranmupyeyy Mmomenm 3He 000Ul X0:
Kyitudaeuna ugodaranacy [53]: D)

(3.52)

My ()= M, (1- cos® (), (3.53)

6yuda, My — wnunden Ponuzyy
Qeanu peseperanumdazy aiin
Pegepcranuunza capnanzq,,
Llnunden

U aunaHmupye U MOMEHM; Wp — ULTUH-
ARUW yacmomacu; ¢ — WNUHOETHUHZ
Sarm.

PEBEPC Sonacy »q emus kenmazanda t = 0. (3.53) dan
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M (0)= M,

(3.54)
(3.53) menznamanu t 6yviiuva oudhpepenyusnacax,
[ 7
ﬂ%;(_) =Mw,sin@,t (3.55)

(3.55) duppepenyuan menznama WNUHOETHU PEEEPC 3oHACUIA
allianmupyeuu Momenmnunz QUHAMUK MOJERUUD.

Musavuk Momennapna ¢ BakT yarapumm (3.55) wudonanarnra
yXWwab omkopa KaTHAWMIUM MYMKMH. AMMO, KynWHYa AWHAMUK
MoZiennapuu udoganamsuHr THNUK GopMacH KyHuaaru KypuHHIIaard
nuddepenuman Tenrnamanad ubopar 6ynamm [5]:

dy _
7 e (3.56)

OyHna, y — cucTemMa xapaktepHcTHKAacH (MacanaH, MallMHA MyCTaXKaM-
NUCH, MILOHWIMIWIKM, YHMHI ACPOTEXHHMK, TEXHHUK — 3KCIUTYATALMOH
kypcaTknunapu); { — BakT YsrapysBumcH; f — y Ba { HHMHr €xm Gomka
NapaMeTpIapHUHT Y HKLHACH.

Cucrema xonatuHH ( BakT Oyhmda Y3rapymuHH XapakTepJioBYH
GornanmiHu onum yuyH (3.56) udonanu uHTErpauiam no3um Gynanum.

WHTerpanmnam aHanuTHK ycyJuiapia OakapunraHjia HHKHIIAA
(nmupoBapavaa) (3.53) Tunuaary anredpank udona onuHaIH.

(3.56) ndopgann uHTErpanall KynuH4Ya cCOHIM MeTomiap GmaaH
avaira OWHpUNANV Ba Xamma xXucobnam mnpoueaypanapu IOXM
3UMMAcHra IKIaTHiIamm.

IlyHu aiiTi6 YTHUIn KepaKKy, BAKTHUHI KaHJalnaup MOMeHTaapHia

CHCTEMA XONAaTHHU Y3rapuil TE3NUIK HOJra TEHr OY MM XaM MYMKHH,
TBHH

dy
—_— :0
di 1=0, SIS

[¥¥]

h
~J
-

/=0 Tenrnama cTaTMK MOJEJIHU udopanaiim.
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AWTHIN MYyMKWHKH, MOINEMHHMHI ANEKBAT/JIMMHHM TEKIIHPHII 3HT
MyxuMm Macana. JleTepMuHap monennapna GyHzail TeKIMpUII Xuco0-
naw Wynu GuiaH ONMHTAH OKIaHMIap, TeGpaHUNUIap Aaspiaph Ba
MallHHA 3MEMEHTNIAPUHHHT CUDKUIIIAPHHN TayKpHOanapia aHuknanrat
Xy[ou Wy KaTTalukiap OwiaH conMIuTHpUI OPKalH amanra O1IHpH-
nanu [45]. Macana eynMunuHr siKyHMi HATHXKANAPHTa Taseup 3TYBYH
OonutaHFuy MApTIap Ba napamMeTpiap KuiiMaTiapHHHHT HIeHTHBIHIHIa
anoxuna asTHOOpP KapaTunamy,

CTOXacTHK Ba JBPUCTMK Mope/utapfa MOJCTHHHI ajeKBaTiuri
JNIEMEHTIIAPHUHT FOKJTAHKII Ba CHIGKMIN >kapa&HiiapHHHHT CTaTHCTHK
XapaKTepUCTHKANIAPHHN CONMIITHPHIN HATHKACKH/AA TACAHKIaHAIH [56]-
CToXacTHK Ba 9BPHCTHK MOJENIAPHUHT a/leKBATIMIH KyTmHYa JeTep-
MuHAp MOJENIAPJArkra Kaparahna omaWiipOK Xapakar TeHrnamana
punan QoHNANAHMII iijnn Gunan TappHaHAmM MyMKiH. YK
TANKUK STHIAETIAH JKAPASHNAPHMHT cTATHCTHK XapaKTepHCTHKANAPH
JIOMMO XapaKaTHHHT KV yyacTkanapuja ypTanamrHpHIl OpKaIH aHuK;
JlaHaMH.

Tapubanap MabaymoTnapu 6ynmaca, MypakkaG Ba yMyMHi MO™
nennap Gyiuva Xucobnam HaTH>Kanapy co,  JUIANaIITHPHITaH mopemap:
11a ONIMHraH HATHKANAPra KuEcnanamy [45].

3.3. III-606 Gyiimua xyaocanap

CucteManap yMyMuit xonpa oGpekr, muki Ba TAIIKH CHCTEME"
nap]"a Typl{yMnaHa_uH,

OGBeKT CHCTEMA — GHpP-Glipy Gunan KOMIO3HIIO paBHLIzA GHPHK:
KaH 2eMEHTIAp TTamu,

MukH CHCTEMA — Myaiisn crpykrypara xamaa Oup-OnpH GunaH
GupuIcTPHI B2 OMP-GHPURan asipariur nviconMATIapHTa 91 KHCMIIAP
Tj'/[].l'lﬂ-b‘m-

TawKkH CHETEMA — yMymuii taGuarra ora GysraH, kaHmaHaup
TaGuuiit OCTCHCTEMAHH Tallkun yrapuran pa Gup-Grpy Grutan GHPHKTH-
pui MMKOHHATH MABXYI 06bertnapupmr Tynamm.

MTAHHHI TEXHUK ChcTemacy gnemenTnap Ba OCTCHCTEManapiaH
Hﬁopa'f- CHCTeMaAHMHT xycyCHﬂTH MasKkyp Oﬁ'be!‘ﬂ"ﬂap opacﬂﬂal'ﬂ
GornaHHILIap €pAamiia TaBCHGnanany. O6wexTiap Ba GornaHHILIAP
HUFUHANCH CHCTEMA CTDYXTYbacy ne6 aranamu.
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Xap KaHpall TeXHMK CHCTEeMa HEepapxus Aapakacu, aTpulOyrtnap,
aTpuOyTHB TakgMM, MpOLECCYall TAKAHMMOT Kabm Xycycustnap Gunan
TaBcHnaHamu.

Hepapxus papaskacu — cuctemMa HEPapXUACHHMHI OMTTa FOPH30H-
Tall KATOpHTa TErUIILTH 3IEMEHTNIAP EKH OCTCHCTEMAIAp HUFHHIHUCH.

ATpubyTnap — aHMK IIapoOMT/a CHCTEMA XONAaTWHH OCNruIoBYH
AYCYCHATIApHKHT MY alsiH IYPYXH.

Cuctemanunr aTtpubyTHE TAKAMMOTH — OOBEKTITa YHHHT XyCYCHAT-
712pH HUFUHANCH cudaTuma Kapail.

CucTemanuHr npoueccyan TAaKAMMOTH — OOBEKTra YHHHI BakKT
6Yinua Xonariapi HHFMHAMCH cudaTHia Kapaiil.

MTAHUHr arpoTeXHMK, TEXHHMK-3KCIUTYaTallMOH, 3ProHOMUK,
HKTHCOAMI KYpcaTKU4IAPHHKW OLIHpPHLI OyFinya YTKasumagural TagKH-
KOWIAPHUHT 3HT caMapaliu ycyJurapugan 6upu — Oy cHCTEeMaTHK TaaKH-
KOT yeynuaup. By ycyn cucTemManu EHpalnyB Ba CHCTeMATHK TaXIHIIra
TafgHAH.

Cucrematnk tamkukotma MTA HHM TAIKA 3TYBYH TPaKTop
(dHepreTuk Gasza) sa KX mammnacu (Ml KypoJin), YJIApHUHT KHUCMJIAPH
Ba Netajylapu anoxuya — anoxuja sMac, Dajliku fAroHa MallHHaBHii
CHCTEMa WwaKnuaa ypraHunaau Ba Taxauwil stuiann. By Basudanapuwu
baxaprinna MTAHN (MamMHAHM) CHUCTEMANM MONEIIANTITHPALI Jdy na
K kenamm.

Mawmnnasuii cucTemMa TANKHKOTIAPHAA X03UP MATEMATHIC MOJIEN-
lapliaH, XycycaH yNapHUHT TacBUpHil (3MNMPHUK) Ba M3oxuii (Hasapuii,
MEXAaHHCTHK) THIIapHaaH KeHr dolinanaHunMoria.

TapKMKOTHHHr MaKcagu Ba CHCTEMa NOMPACHOA EYWIMINM MY Ji-
Kanada€Trad (e4uiaéTrad) MyaMMo Ba MacalaNapHHUHT My pakkaGnuru
Xamia MOXUATHAAH kenuG yukub, cHcTeMany MOAS/UIALITUPAINHUHE
onTHMA EKH UMUTALMOH, AMHAMHK EKH CTATHK, CTOXACTHK &KkM etep-
MuHap Mojennapiaan Oupu €xu GUp HeyTacMHH OMpralMKna Kyyiam
TAaBCHA ATHNANH.

OHr MyXUMH, Xap GHMp TaAKMKOTYM MALIMHA-TPAKTOpP arperarna-
PHHA CHCTEMATH MOJS/UTAIITUPHILIAAH KY3/laHraH acocuii Makcan ynap-
HHHT Ml cHAT KYpcaTKkuunapu Ba TEXHUK AAPayKACHHU OINMPHIITHUHT

wiMHit-aManuii HyulapuHE acocnanl Ba WIMMA aManuéTra sKopuil 3Tyl
IKAHJINTHHH YHY TMACIINTH JIO3WUM.
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IV 606. MAILIMHA-TPAKTOP ATPETCATJIAPHA
OYHKUMATAHUII MOJEJLIAPUHY SIPATHII ACOCJIAPH

4.1. Mamuna-TpakTop arperariapy QyHKIHSIAHNII
MO/Ie/IADHHKEHT 3Hra X0¢ XyCyCHATIapH

Maumna-tparop arperatnapn Gomka TexHHKa BOCHTANApHAAt,
MacanaH, aBTOMOGHIL Eku CTauyoHap MamWHATApAaH (apKiIn ynapok
KYNCoHnM Ba Typnu-tyman (akTopnap io3ara KeNTHPAHIAH TAIIKH
TALCHPIAD JIOUMO Y3rapuG Typamuram mapoutia wunaiime. Aet?
f03aCHHIUHT HOTekuCHrH, TYNPOK Ba §CHMIMKIAPHUHT q;usux—MexaHﬂ“
Xycycuatnapu, ummos Gepunanurau pa TpaHcMOpPTHPOBKA Kmnna.um’ﬂf
:::;:E;Lailﬂapmmr (Toaa?anaé*rraﬂ Ba capanaHaérraH JIOH, Man i
T OMOH, Talrinaérray ¥ruT Ba 6.) xycycustiapH myu%aﬂa .
qmap[:":f:)opnra Kupamu. Typnu dakropnapHuHT (aHHUKCA yar: s.u =
e Texmﬂ'{r}abcnpu MallHHANAPHUHT OK/IAHHIIHAA, ynap Gaxap el
capbuna s THK kapagunaprmbr  kypcaTkidiapuAa  Ba BHBPHOB

Epm]aﬁ.rr;: O/l HAMOEH G¥maan, Mammsa MYy OpraHIapHHH t-llllar:H
Gunan Yaapo TmaT_Ep"a” Ounman, Tastu FunaMpakIapHHHET fana 103 ;
P NI;TAaL(.H?ﬂﬂHHHI JKapaéHuaa TawkH dakropnapHHHE yzra!;ra
(Macanan, py ANOXUAA HyKranapu XapakaTHHHHI Mypakianauys o
qac‘ro‘rac;m;, le OPraknapHunr TYNpOK Ba YCHMIHMKIAH yeTiaaHl
(wyaropnam 3UJHm;(1ra) 06 Kenamu. By sca Gup KaTop orepauHAnap
cudatura >1ct;ml::‘im’ KyNsTHBaUmsIam, XocHAHN ITHFUIITHPHIL BA )
HMUOB  Gepunagrr: Kyn. No/tapaa canGuit Tancup ITaau. I\:Iamuﬂa B
¥1apo Tabeup Tea" TeXHonorHk matepHan oOpacHaard ysrapyatla:
OHEpreTHi Kg,pca.mmm_ml Aanaunauk  punapunu  Gaxapuiiaa MT.

4.1-mucon T-:lqndmmn Oapxkapopnurura xam nyTyp eTikasaiH.
* “MPOKKa uwinog Gepyeyu ea skuw mawunalapu Y1

mynposyy 4
uL

merucayayy mzh‘um 8a ypyenapuu ximunume 4VKYpIMKIGPUAURE OUP
gy LAUIAU mynporia 4 s il -a
Waunaduean qeoey;; WHPOKKa uni1og Gepuut 6a SRUNL CUPAMUE

Wiiaria nomexye ypp . L0 IEXHUK  marabrapoan  GupUOUp. ITnyanu
CUBICUUY  wydag YaPakamu ea kynoarane fyrarnuwdacu macoduguil
P cupamuza carbyi mawcup 9mady, MmpaxKmop
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dsuzamenuHu HOMEKUC HOKIAHUMUEA 6A EHURZU capdunu opmumiuza
onu6 keraou [37].

Mawunanaprunz mopmuwea KapuiwiusuHune Homexuciusuea aa
azpomexnux KypeamrkuMaapuea YAapPHUH2 Ul mesiusu Xaw cesurdapiu
naveup kypcamadu. Xapakam mesiu2uHuH2 Owuy duran Kyszamyeyu
$axmopnap (dana 1o3acununz HOmMeEKUCIUZU, NAXMA 6a OOH Kabu
MEXHONO2UK MAINEPUANAPHUHS Y3AMUAUMU éa 6. )uuHe wacmomacu xai
omau,

Kyseamyeuu paxmoprapuune yseapuuwiu iusuM-mepum azpeaam-
1apu ww cugpamuza canbuii mavcup s3madu. byrnoa Hagaxsam mpaKmop
deuzamenu, Ganku uuiu opz2anaap xauv HOMEKUC IOKNaHadu 6d Xocil
Hobydzapuuauzu kinasou.

4.2-mucon. Yeumaux maccacu komOaiiMunz Ymxasuul KoOunus-
muza kucbaman kpn yzamunca anvuus annapanmuda OoH Hobydzapuu-
aueu reckun opmadu. Veumaur Maccacununs HaMAUSU, NOXONAUAUSY éa
urocranuwu xav dou ipKorumuza cabab bynadu.

4.3-mmcon. [Taxma mepuut Mauunanapuoa mesnuK PercuUMiapunu
acoccus owupuL NAxXma xoM awécu Hobydzapuuiuzun Kynaiuwuza e6a
Oypnur; KVcaknap, atnuxca, queum 6a naxma MmoaAacH WUKACHIAHU-
WUHUNE KeCKUN opmuwiuza onub keaaou.

KX arperatnapununr dyHKUMAIAHAII KYPCATKUYIIADHHN KHPWIL-
haru Tamwikn  Kysratyeun axropnap Ba OomKapyBYM TabcHpiiapra
peakuns cudaTnaa Kapaw MymMkuH. ByHaa xap KaHAail MaliHMHaHWUHT
3Hr Kynmait XucoOGnmam cxemacu yHUHr BasudacupaH kaTsuii Hazap,
(KHPHLI — YHKHUII Makiugaru cxema Oynagu. Kupum yarapysumnapu
cudatiaa aHnK QH3NK KaTTanuinapaad (Kywiap, CHBKHILIAD, Te3mHK-
Jlap, TEXHONOTHK THPKMLLIAp Ba Gomkanapaan) nopar xamMma Taulku
kysraryBumn daxropnap (nana arpodonu, TeGpaHUILIIAD, WL APOWTH)
Ba OOLIKApYBYM TabcHpiap (MexaHu3aTop, orepaTop €ku GolmKapyBHi
KypuiManap TOMOHMIAH), YMKHLL Y3rapyBunnapu cudaruia sca mMatlii-
Ha vl cudaTH, arpoTEXHUK, YHEPreTHK Ba TEXHUK-MKTHCOAMIT Kypear-
KHUJIap, MINOHYNWINK, MYyCTaXKaMiIMK Ba Gowmwkanapan wudoaanos=mn
napameTprnap kabyn KMIHHAIH.

KX arperarnHu (YyHKUMsJIAHHUII CXEMACHHHM Kypumra O3nran
fynmail €HaYB YHH JUHAMHK CHCTEMA, ABHH KHPHINAATH KY3raryBun
pa GOIIKAPYBYM TABCHPIAPHM BAKT AABOMM/AA HMHKHII BEKTOPIApHIA
ailnaHTHPYBYH cHcTeMa KYpuHuimaa udopanamra umrxon Gepanu [37]
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Ulynnaii kunu6, cuctema meraHAa arperar Xamja yHua amaira
OWIa/IraH Ba y3rapajuraH sxapaéHiap TYIUIAMHHH TyIIYHAMH3.

Ymymuit xomma KX arperatmHumr XmcoGnaur Gnok-cxemach
KHPHIIJIA Wi mwapouTy (Tamky kysratysuunap) F = {fi (@), & @ --» fi
© s o O}, Z=(Z, (1), Z, ¥), ..., Zi (©), ..., Zq (1)} B2 GOIKAPHL
U= {w(®), uxt), ... ut), ..., u,(t)} sexrop — QyHKUMsIapH TaLck
STA/IHTaN CHCTeMa WAK M/ TACBHPAAHHLIE MyMKHH (4.1-pacm).

S
5 2a) Zal)

Bl e

|
W) Uay) Tal®)
1) ;‘E

4.1-pacm. Kumnox xy-xanura arperaTnaaar Grox-cxeMacH

U sexrop arperatHunr GomKapy cHCTeMACHHH TalIKK aTyBYH
Oowkapum kypunvacy (Macanau, Teanmiiap KyTHCH Ba THpKUIILIAPHH
POCTIIA Mexaum3mnapn) yaym unkum BekTOPH XHCOGTAHAIH. BekTop
— dymxuus aramacy KupHWAA m, q Ky3raTysuu Ba n GowKapyBHl
f;g:‘l:;l:p Tifm“p K¥pcatim pa Gy Tabcupiap ymyMHil Xo/Aa t

(ki xannaiip Gowka aprymeHTHHHT) (QyHKUHACHAAH
Elﬁﬂl(}smum.m Onmaupagn. By xonma umkui y3rapyBdiIapH XaMm ¥ =
H?alr[nh;‘-;;lgk ), ..., ¥, ()} wakmnarn sexrop-GyHKUNAAHP. Sém'am:é
Gepanyu BoK _[by “Km:"*”amlm LIAPOHTHIArH ML cudarunan 0axos
SMepretu HWKa9a afitranga, V' pexrop arperaTHMHIr arpoTeXHHK,
natign, | CVIVATaumon Ba Gomwka M KYpCAaTKHYIapHHH Gaxo-

0 =
KODina akminranuper, Xap Kanpjail arperar, TPaKTop €KH Ma-

WHHa
Kannaiinup Tanabnapra »apo6 Gepuum, KaHIaiaup TasabnapHH

DK
rn g Iy caGa6nu 6Grox — exema MTA Kanaail HouTan
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TO3HMITHTHHA K?Pcm'yﬁq“ “TU = {Yul (t)n veas Yux (tb LERT Yup (t)}
BEKTOPM GMaH TYNAMpUIMINN Kepak. ¥ BEKTOpHHM Y, BeKTopmaH
Papru (cwosmum) MTA — QuHAMHK cHcTeMa — Gaykapa&TraH WIIHWHT
AHHKNHTUHY M30Xaiinu, OyHaa,

E=V-¥, (4.1)

yMymuii Xonna E = {e; (1), ..., & (1), ..., € (f)} BEKTOpHU KenTHPUO
HHKamy,

V'y BeKTOpHM MyaiisH TEeXHONOrHMK OTEpaLUsAHN OenrHianran
ArPOTeXHNUK, 3KCILTy ATAMOH, TeXHUK-UKTHCOAMI Ba Goiuka TanaGnapra
Kypa xarocus (E = 0) GarkaprinipHE TaABMHHIARIAraH uaean Maiim-
HAHHHT YUKKI BekTOpH crdaTi/Ia Kapaun MyMKHH.

F.Z,U Ba ¥ Bexropnap xomnonentnapususr m, q, n, p COHAApH
MTA typura, YHUHF KOHCTpyKuuscH Ba Oaykapaauras TEXHOMOMHK
HAPAEHUHUHT XycycuaTnapura, janagard Typiau HOl IapoWTJIapHHH
’f“ccﬁra ONnuml papaxkac Ba GolIKa OMUIIapra MYBO(QMHK paBHInma
y3rapuG Typamu. Xuco6mam sxapaéuua Kabyl KAIMHALUIAH Y3rapys-
HNap conu onaria arperaTHUHT pean QyHKUHIAHHIN APOUTHAA YHra
TabeHp aTyBun dakropnapra KaparaHga JOMMO kam 6¥nazu. Moaens,
OMpunun HaGatna wy Tygaiinu, opuruHan — pean mammHaman bapk
Kinanu.

F,Z,U Ba V Bexropnap KOMIOHEHTIapH KHHMATIAPHHIHT BAKT
Aasomuna yarapu® Typranu caGaGnu KX arperariapMHHHT MOOEnIapu
AVHAMHK MOJie/UIap rypyXHura Kupagi. Arap KOMIIOHEHTNIAP BaKT AaBo-
MHAa y3rapmaii Konaau ne6, arperaTnapHUHT GyHKUMANAHAII DIAPOHTH
Hﬂﬁ'ﬁﬂlam‘mpunca, JAHHAMHWK MOJIENb CTATHK Moaenra aiinannd konagu.

E'ipg & BEKTOPNAPUHHMHT MYXHM XycycusaTnapugaH Omupwu
IYHAAKH, YJIAPHU 3XTHMOJMII — CTATHCTUK MabHoaa Taconudmuii kare-
ropusara, sbHH KuiiMaTnapy Ba XapakTepHHHHr ¥3rapuiliiHu ¢akar
Taxkpnda HaTHKAcHJarMHa aHuKauwl Ba Oaxonalml MyMKHH Gyiaran
KOMMOHEHTNAp Katopura kupurumw mymiuH. [y ca6abnu arperarsunr
HUl KYpcaTkuunapuum (Tynpokka wuuios GepHil Ba ypPYFHapHH KyMu-
JUI YYKYPAUMIHHKA, WHFUG ONMHraH nMaxta Ba JOHHHHI TYNHKJIHMIH Ba
cudary, 3Heprus Ba EHUNrM capdi, NMyXTaNMK Kypcatkuwiapu Ba 6.)

ndonanopun ¥ UMKMII BEKTOPHHHHI TALIKHMJ 3TYBYMIAPH XaM 3XTH-
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MOJIMA — CTATHCTHK KuxarnaH Taconuduii 6ymamn. KX arperariapi-
HUHT HUI JKApagHNapUHM Tagkuk stamaa  fi(t), Zi(t) sa Yi(t) xommo-
HeHTNapHUHT GyHpall XycycusTiapuHn anbarta Xucobra omym 3apyp-
AKC X0/Ja TAIKHKOT HATIXANAPHIA AHMKJIMK KaMasjy, XaTonuiiap
OpTazu.

KX arperatnapunmnr pumamuk cuctema cudaTHnard Mymﬂé
TaBcH(napunan Gupn — Gy yiapHUHr Kym YIHOBIH, SHHH x?maa-
KHPHII Ba YMKMI Y3rapysunnapura sra skaHnuruaup. bysnai Gﬂm“qa
HURT AHa GUp XycycusTu wyspaku, GuTTa KMpHII BEKTOpH OHp KaH
HHKWIL BeKTOpITapura Gupaanmra Tabcp STHIIH XaM MyMIHH. =

4.4-mucon. ITaxma mepun annapamu wRUHOEIIGPURUHE aunat
mesnueu Gup eakmmuunz J3uda naxma nAaNQIapPUHU yan oK i
mopmub wuxapuu myauknuauea xam, naxma monacu éd yuzuniik 7
wWuracmranuwy dapascacuza Yam mavcup amadu. Hemax, mggnuxm
WyHoail mauaqu manab smunaduiy, OyHOa yanoxnapoa oup -.:;zﬂ_;
nanna Koasacun, mona ea wuzumaa oca 3apap emMMAacuH. Bynea Vu
DuRu < Viwp = 1,5 w/e byneanda spuulunadu. o

KX arperarnapununr Ky YuommwiHTH  Hadakat KupHIl i
UHKHUI BeXTOpapHHMHT XucoGra O/MHAAWIAH COHIapH, Gamkit ¥
Opacunaru ¥3apo Gornanum 6uaaH xam TapcH(IaHaqH. atipa

arperatiapuHuHT Oup mapompa [jlijKuH_ﬁItaHHIJJHlla i
ﬂ(r)_, Z(1) Ba Vi(t) apaduiap Xakpjard T§1a MabiyMOTIapHH i ul
KHHMHIACH, KyTuRua 5ca Gywumr miokucH HYKIMTHHA a6 JTH
TI03HM.

4.5-mmucou, Xucobza onuw Kutiun Gyacau 6yndail Mapaeuﬁaff
(paxmopnap, Kypeamicuynap) Kamopuea mexHoN02UK MYXUMHune ﬂ'"}";’
;30’9. UKTUM, Yeumaur gq 6.) Yszapyeuan KapuuAUSH, fiugum-mepumoa
Yelownux smaccacunu uuy opeaniapza HOMeEKUC Y3AMUIUULL, YOCUTHUHE
u,w‘gnmu-mmu Kabuaapuy Kupumuuwe aymxun. By yoaam agpgzarmwp-‘m
Tﬁ:ﬁ?,ﬁ;aﬁ:";ﬁm&@” Pyuxyusnanuw modenuni Kypuit, )r‘.-?apuuzz f;fi’::
HU anua gy !Prtexnogroemc UL Jicapaénn KppeamxuIapuii Jucos:

muﬂmnm;;a()u_

Genricn frg:raw.:apmm JHHAMHK CcHCTeManap cmp_am,aar;: sAHA qi}:ﬁ
NHrY, sy Gyﬁ;&“”"r rnapameTpaapusu BakT Gyiinya ysrapz;_ =
KaHMruaup, A arperatjiapHi HOCTALHOHAp AHHAMHK C s
GYHKEpj]apHHH ;peraT"f‘PHHHl‘ HOCTaLHOHAPJIHTH IKMII MalTHHAIap
PYFIHK matepuannapunan Gyma6 Gopwinn OmWilaH,
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fauna xombalinnapu Ba NaxTa TEpUII MAMIMHBAIAPH Oy HKepiapmiem
aKCHHYa, Mo Ba maxta xoM amécu Ouman TYimbG Gopuimm Gunan
YI2DHHHT MacCacHHM YsrapHilli XamJa HINUM Opradiapuuin (emex
THEH, WMHHIEN THIIH) TYXTOBCH3 eHINIIHN HATYKACHAR CONMp O/
Ulynpait Oyncana, Kym xXonnapaa, aliHuKea, MamMia Ba arpesar
3pHU NoliMxanam sTanMaa yNapHH CTAHOHAP AUHAMMK CHCTeMaA /el
Kapamr mymkun. KX arperaTnapHHHHT (QYHKIFHSIAHMIE MOJCIIAPW/IA
CTalloHapnnk — kupH fi(), Z(t) TascupnapuHmur yarapuim 6y 1ar.-
l‘-“llTIii[:ileml" BaKT GYiiHua CHDKMILNIA WHBApHAHT (JIOTHHYA invarians -
y3rapmaiinuran) skaHMHrHEHN Gunaupanu. CucreMa peaxumacu V(i)
KHpHW  fi(7) Ba Z(t) BeKkTOpNapHMHHM KadoH KyiiHnramura smac, Gaku
aKaT BaKTnap dapkura t = f — fp (OHHI t BAaKT Ba KHPHIU BEKTOPHHHHIT
Kyitnran ¢, momenTHra) GoFHK Gynamm.

4.2. Mammga-TpaKkTOp ArperaTHHHHT YMYMJIAIEAN MOAEIH

MTAHUHr MalnuHaBHit cucTeMma crdaTiaa XyCcyCHATIIAPHUHN AUCK-
PET MaTemaTHKa KOMZAllapy acocHJa KypHiajauraH yMyMnaiiras
MoJiens EpramMiia Uy Kyp TYLIYHTHPHII Ba TYHIyHHIIN My MKHH. Masmynm-
KH, MaTemaTHKaHMHr Oy KHCMHA MOJAENMApPHHM KypHll Y4yH rpadnap
Ha3apuscH Ba TYIUamiap HazapisicH anmaparuaad doinananumany
[57,58]. 4.2-pacmna MTAHMHT yMyMjamrad MOAeNd rpad maxmnna
kenTupuaran. IpagHuHr Yy KKHWIapH Kyiinoparunapuav ndonanaiinn: vV —
MTAuuHr mn kypeatkuynapi, F — MTAHUHT HIIau mapouTinapu, 7, —
MTAra rtawkapunaH TabCHP 3TYBYH HA30paT/aHMalIurad TallKi
taveuprap, U — MTA nm kypcarkuunapunn Gomkapapurad daic-
TOpAap.

I'paguHr xap Oup YYKKHCUHK ¥praHaMus Ba TAXIHI KHIIAMNAS,

MTAHMHT fanaja Muuam WapouTiapy Ky HHAArd TViuamM opKanmi
nhoganaHanu:

={F,F}, .1)

Oynna, Fy — nana arpodonu napamerpnapu; F, — arperatuumnr IKCIUTY a-
TaIHOH TapaMeTpIIapH.

Nana arpodonu F; ¥3 uaBGatupa tomorpadpuic F,, Ba Guorex-
Honoruk Fi; arpodonnap Tyrnamunan uGopar, abHA
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F;={FI'I’F;2}' @.2)

Tonorpagux Fy; arpodonumsr Tynnamu:

ﬁ1=[ﬁ|1, Fis Fus}: (4'3)

OyHna, Fyyy — Aana MUKponpodwinars HoTEKHCTHKTAPHUHT Ganan/li

rH; Fjp — Aana MUKpPONIpodanu HoTekMcMKIapy aCOCHHUHT y3yHIHTH

F|13 — HOTeRMCIHMKIADHUHT YacToTacH ('ralcpopnalmmn).
BuoTtexnonoruk F; arpodonnunr Tiruamu:

F;i ={F;1:5 (o 1'_]23’ F;g.p Ezs}: (4.4)

122>

Fiz —

Oyuna, Fyo1 — MIUUIOB Oeprnaérran youMmAKHHHT GaaHUTHIH; &
124

Yeummuicaunr 381; Fio3 — Yeumimuk mosicn Ba XOCHIHHHHT HAMJIHIH;
~ naxta KycaiIapUHHHT ouunmm jpapaxacH; Fias — neponuannAnat
KeHun £if3a GaprIaPHHHHT T kunum gapayacH Ba 6.
Arperart 3KCIUTYaTallioH NapaMeTprapH (F,) HAHT TYTIaMH:
F2={F3|-F2:’ Fy, F;-l}! (45)
Oynma, Fz1 — MAWMHAHUHT Toprhmra kapmmmHre Fa; —
Thpcakny BANMHWHT KAPWHIMK momenty; Fp; — TOPTHIUIA KapLIHIHK
Kyunauar MOMEHTH; Fay — KOBnary Kapupank MOMEHTH Ba 6.
MTAra TabCHP TYBYH Tamiky Tawcupnap (Z) HHHT TYIamMH:
2=z, Z,, 2,2} (4.6)
Oyupa, Z; — MALIMHAHU Hllija6 YMKApHII [HApOHTH; Zy — MatupHaHHHD
KOHCTpYKTHB XyCyCHATIapH; 7, — MalIMHAHHUHT TEXHHK XOJIaTH; Zs =
dkcruryaTaHoH aKTopnap,
MauuHaHH MU0 SHkapuy wapoyuan TaBcH$IOBYH (aKTOpP-

nap TynnaMi:

[BHraTenk

Z ={z

1 {les lea le, ZH, le, Zm}, (4-7)
— MallliHa

Oynma, Zn mommumltoump_v!\‘mmcummr TeXHOMOTHKINIH; Zjz —

il Te;l:“‘ “°Px°H£LTaBCH¢“°B‘*" koHcTpykTnB Genrunap; Zj;—

MampuHaco BEHE e S >

mo—_maﬂrauﬂm( Hapaxcacy; HOMOTHK KYpPHJIManap 611
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Fin Fus Fin Fizs Zin Zus

Zy /Z“\ /\ /\
z
/[\ 28, Zn Zm Zy Iz i

Ly Zm Iy

2 Zn 24 Z341 Zsut
H f
Zan Zina Z3m i Za 1317

Zyna Z3 1316

4.2-pacm. MTA ymymnamran monemuunr rpagaapt b
“eYnMIap AapaxTH»

TeXHHK TaBpMi=

Zy4 — MUad "ukapym " MOUIHiT —
p MapaéHHHUHT MOIUT My XaHIHC

HOTH AAPKACH; Zis — KopXoHanu manakany MUY Kalpiap, .7
— TeXHUK Ba WIMHIT Xomm nap GwnaH TABMHHIAHTAHTHK jpapayacH, £16
— nunal SHKAPHIIHY Taurcuy sTyommm xonati (cHpaTHH Hazopatiall,
uu1ad YMKAPHIL JKapa&Himuur PHTMHKJIAIH; J1a3epiH, apToMarTHk EKH
aBTOMATIAUTHPIITAN MacTroxap Ba cHcTeMANAPHHHT MAByAIHIT:
NofUXanall apadumuy ABTOMaTinawTHpHi Ba 6.).

Z. .=
& {Z]m 2 Z'”’ Zlb'-' Z1ss Ziies Z17 lea]: (4'8)

6yHaa, sz ~ MAMMHARY Yy a6 YHKapHI MeXHATXAKMIOPIHIH; Zi12
B e yuympopnurs; Zyz — AHTH MalliHAHH
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HInab YHKapuoHu Yanawrnpum mymnarw; Zyq o wmaaf sueases
MacTabu (cepusimu, TaskpuGaBwit, ROHANAG): Z 15 — MAIIMHANMAIE vare
PHAUIXGKMAOPIHIH; Z116 — KMCMIAPHHHE V3P0 AIMAIIAIY Eai 10 »
Zyy - KHCMJTADHHHT YHHUBEPCANHMK JapakacH; Zjjg — Malisians
MORepHH3ALAsTAHMII Iapaskac Ba 6.

Zy ={th|~ Zyogs ZLyags zm}s (4.9)

Oynna, Z;; — AeTANIAPHUHT onTHMAN opmack (MuHMMAN K7 A«
XOMakH wmaxcymor Tabfi€pmam  wmkomwsTHim  Gepanm); 7o
ACTAIVIADHUHAT MHHMMAN Maccanapu; Zjpy — MAUMHAHUHI Mukssz
MaccacH; Z,,4 — MAIIMHACO3IHK MATEPHAILIAPH TYPAAPHUHMAHI MAHMwz
COH/Iapw Ba 6.

Mawunanune konempyxmue xycycusmaapu.

1 =
2,502, 2. 20 2o B 2o 2 2 2 2 2 (10

Oynma, Z,, — MamnHaHUHT TawWKH Yoraamaaps (Zy) — ysymmurs, Z- .- —
KeHrnury, Z,; — OGanananurnu); Z;; — MaAUIHHAHHHT KOHCTPYETi=
Maccacis; Z,; — MawnHa Gasacu (Zas; — KyHnanadr 6a3a, Z,s — GFiinans
0aza); Z,, — OFMPIMK MapKa3sHHUHT KoopauHatanapu (Zog — OFHpms
MapKa3njJaH ropH30HTAl TekHcIHkrada Oysran macoda, Zys; — OFHp T
MapKasHJaH eTakIOBYHM FHIAMpAaKUap Bajurada Gynran macoda): Z:: —
MAllMHA MAaccacHMHM YHHMHI XapakaTJaHTHpruunapu Gyfinda Taxcine-
navnmy (Z,s; — eTakioBYM XapakaTIaHTHpruwiapra TVFPH Kearas
Macca, Z;s; — eTAaKIaHYBUM XapakaTJaHTHpruwiapra TYFpH Rearas
Macca); Z;s — €TaK/IOBYM FUIAMpaKiap €KM 3aKHPIAH  TParTop
IONIY34anapHHUHT JHaMeTpaapi; Zs7 — arperariiir KOHCTPY KUIE Kan -
POB KEHTNINIH; Zog — MIUYHM OPraHfiapHd POCTIIANl AHATIASOHI (Maca
43-55 cM: HKKH APYCIH IUTYTHUHT IOKOPUIHA APYE KOPIYCHAPHMHE 1188 180
Apyc kopnycnapura HucOarad scoinmammminm; 3-10 em: «Reiice 1700
cefnkaga ypyrnapHM KymMunum gykyprmara; 20-40 ma: TA i vep

KHIIK); Zag — iT¥N THpKHIIH (C3-3,6 o ceankacuaa — 150 ma; KPX -5 o
naxta kynstHBatopnaa — 300 mm; MX-1E8 II'TMunur rpasciop

XoNaTHAaru annapard MacTKH paMikacyd Ounanm By romacm opac i
macoa — 250 MM); Z; 1 — arpoTexHUK Tupium (MT 380X tpaktopinia
— 830 mMm); Z5 1) — AeTaniap KOHCTPYKTWE CHMMIAPIEIIT WAPIA AL
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(Z3111 — reomerpuk pasmepnap. Macanan, ITTM KepTma mnHHASTH-
HHHT JUaMeTpu — 24 MM, THIOJIM KACMHHHUHT Y3YHJIHTH — 615 MM,
Zy 117~ petanuver Qopmach. Macanan, THOB 3/5 muckuu GopoHajarit
aucitapHAHT Gopmacy cdepa maioruga; IITM mnHAHAETHHKHET GOpMa-
Cu — uunuHAp; Zp113 — [AeTanHuHr MmatepHanu. Macanas, KPX-3,6
Maxta KyNbTMBATOPHAA: NHMYOK KpoHwTelmu uysnmysdan K9 33-8
Yyaunan, mnuyoknap Cr.65T myJaToaH Tali€p/IaHraH; Zrna
MaTepHaNTHUHT efWIHITa ynaaMmwury); Z, 12 — MallHHa cHcTemanap
KOHCTPYKTHB €YHMIIADMHHUHr BapuaHiapy (MacalaH, MX-1,8 ITM#Aa
TEpHM arnmnapary - BEPTHKaN WnyHge/UIy; IMHBAC/UTH GapaGaHnapHHHT
XapakaTIaHTHPTUNIapH — iecTepHsM; IUMUHICIUTAPHA xapaxa’rllﬂH:
THpru4wiapu — l13pHK11HOH; naxTta a};{paTKpp{ﬂap[-{HHl" THITH — qj’ﬂ(ﬂm‘ g
XaBO CHCTEMACHHUHT THIIN — CJpyByn; BeHTHIATOPHHMHT THIH — MEP“":
llaH KouMa; BEHTHIATOP XapakaTnaHTHprid/lapuHAHT THITH = FRRAE
MOH Tacma; OyHKCPHUHT THIM — arjiapma; CyB CHCTEMAcH Hacocuﬂﬂﬂf
THOM — Y3UCYPANMIaH yiopmanu; asexTp TabMHHOTHHHHT e
TpaKTOpHHHT TELMUIIANT ManGacuzaH, GupcHwH); Z213 = ATPETATIeR
KOHCTPYKTHB CXEMANAPHHUHT BapuanTiaph (Z2.13.1 — THpKAMa, 2’”'23_
apumocMa, 22133 = 0CM, Z, 13, — Gup mammHaIH, Z2.135 — Kkynmamis
nH, 73136 — OMAMHA EKH OMp Tunpary mammHan, Z213.7 ~ KoMGuHALIMA"
Jiamras, Zh1as — KOMﬁaﬁHﬂamraH‘ Zoze — HIITYH MaHJHHﬂJmp
TPaKTOPHUHT ONAHra  xoiinamran, Z, 310 pura  MamIeHanap
TpakTopHHHT &H TOMOHNapura sofinawran, Z213.11 — HUMH mausHHanap
TpakTOpHHHT OPKACHIa >wofinamrap, Zp3qp2 — HIMH mauHanap
TpakTopra mtcﬁfrau apaNAW sofinamran. Z a1 — HU9H matuHHanap
arperarHHKT 6Y/1aM YKira HitcGaman cunmeTpuk KoiaTaH, Zz 314
gy MAWHHANAD ATPEraTHUKr Gyiinama ykura HICOAaTaH acumMeTpHE
xoitnawrati, 221315 ~ arperar Gyygepcus, Zziaie — Aarperar ok
kep(nap)ra 218 Z2.13.17 = Y3miopap arperar. MacanaH, 3aMOHaBHit raina
komGaiinnapy 8a 6.). ¥

MautuHanune Mexuu Yoramunu ugpodanosyu OMULIAY myRAGMU

% ={Z"‘ 2y Zy, 234}'! (4'1 D

— HIIYH O
Oynna, Z3'K"ppacmfl:‘:"”&‘hpmmr Texnuk Xonard (Zs1 — MUIYT JeMeXH
KHPWB::MH e oh Siwnnny, 7,, — GopoHa THILIAPHHHHT
Yrmacs PHI nuek xuppanapunusr YTMacnasumH, Z3i
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— YM3eb-KyNbBTHBATOpAa IOMIIATYBuH Ba YxEHcHMON namkanapumin
efiwtranury, Z;; s — MoNia TEKHCIaruy MUYOKIaPHHMHE TYMTOKIauy B,
Z3 — maxTa CesNKACH COLIHMIHM MWYMOFMHHMHT YTMacianuum, 74,7
KYIbTHBATOp NUYOKNApH Ba MAMKANAPH KUPKYBYH KUppanapuimHr
TYMTOKIauIyBH, Z3j3 — HOPH MypKaruy BEHTWISTOPH KOMCYXHIA TEIUIMK
Ba EpuKnapuuHr naipo 6YamumM, Zao — AOPHM MyPKarud HacocH mec-
TEPHANADHHUHT eHUIHILH, Z3 110 — [ITM INNHHAS/IAPH THLLIapHAHAHT
CHHHWM &kM TYMTOKNAHHWIM, Zs3,, — naxTa axkparkud GapabGanpard
4§fTka KHITaPUHAHT eOUpUNHILY, Z3 1 12 — Fajuia xombarinm Ba y1 Ypuul
MalliKanapuna cerMeHT NMUOKIAPHHMHE eHIIMIIY KM CHHUIM Ba 6.);

Zy, — MTA Gowkapy MexaHU3MNAPUHUHT TEXHHK XonatH (Z321 —
PY/Tb MeXaHU3MM, Z157 — ABUrATENra EHWIFH GepUIIHA OoMKapHIL MeXa-
HH3MH, Z153 — TpakTop AuddepeHIHanuuy GIOKMPOBKAIAL MEXaHWU3MH,
Z34 — TPaKTOPHH TOPMO3JIAII MEXAHH3MH, Z3p5 — y3aTMaNapHu anMaii-
THPHO KymyBuM MexaHusM, Zixs — KOBHuU ylall MexaHHusmH, Z3z7 —
THIINIANI My TACHHHHI 2KPATHIN MEXaHH3MM, Zipg — THApaBIHK
TaKCHMMaruyHUHT GOIIKAPHII pHUYAriiapy, Zize — MAaIIHHANAPHHA THpKAaL
KypHaMacuum Gowmikapuil MexaHusmu, Zio o — CeANKama ypyr skl
MEBEPHHH pocTnaml MeXaHHu3sMH, Z3; 1) — TA HII THPKHIIHHKA pocTiail
MEXaHH3MH, Z; 5 17 — Faria KoMGaliHM MOTOBHIIOCHMHHMHI OyFmoil nosana-
pHra HHcOaTaH XONMAaTHHU POCTNAL MEXaHH3MH Ba 6.);

Zy; — kucMnapHu GONUTAHFUY Ba YKOPHUI POCTIALTHMHT AHMIKIUTH
(ﬁy €paa «AHWINHK» Cc¥3H KHCMHMHI GomnaHFuY pocTinaHuil
KUiiMaTHaK arpooH XONaTHHH Y3rapuiuy OuiiaH Y3rapMinuHu, ABHH
YHH KaifTanau pocTnaul JIOSUMIUTHHH Ounaupanu. Macanan, TynpokK
3UUIMTH, HAMIMIA Ba KATTHKJIMTH ¥3rapraHfia — TUIYyr, cesJika Ba
KYJABTHBATOP; KycalJapHUHI O4HJIMLI [apajcacH y3raprasHma — IITM;
OyrnolHMHr  QU3MK-MEXAHMK XYCYCHATIAPH Ba  XOCHIJOPJUrH
Yarapranga — ranna komMOaliHMHHUHT TEXHONOIHK BA TE3THK perkHuMiiapi
KaifTazaH pocTNaHHIIY 3apyp);

Zyy — y3en Ba MEXaHH3MJIADHMHT HINOHUYIHIHK KYpcaTkuuiapH
(Z341 — Oy3unMacniuK, Zigy — YMIAMIMNKK, Za43 — TAEMUPOOIIHK, 7344 —
caKnaHyBYaH/INK) Ba 0.

Skcnayamayuor QaKmopiapHuHe myniamu.;

z, ={Zn|a Zizs Zyss 244}-; (4.12)
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Oynpa, Zjy — arperaTHuMHr GenrunaHrad MyHanMIIIArd XapakaTHHAHD
TYPFYHIMTH (MacanaH, cesyIkaHu MapKep u3jiapH OFiuiad, KyasTHBATOp
Ba [ITMuu ry3a katop opanapura Moc Xoiia XapakarjaHHUIH Tasiab
oTHNam); Zy, —arperaTHH TYFPH UM3MKAM XapaKaTIaHWIH (Macanit,
Xai0B Ba sKum arperatiaph fana Gyiinal GupHHYM yTHILIA TyFpH
SM3UKITH XapakaT KUAMIIH mapT); Zg3 — MLl Te3TMIMHIHT GapKapop/rt
(xap Gup arperar uerapasmit (paumonan) HII TE3JHMKIpHra araz-
Macanax, xaiinos arperatu: 5-9 ww/coar, GopoHajaml arperarh: &
KkM/coaT (Tynpok wapoutura kapa6), IITM: 3,5-5 Kkm/coar (K?caltﬂag
HUHT QUMIMmNra MyBoQuk). ArperaT/iapHHHT TEXHHK XOnaTH rl;'r
apadHila Maskyp TesnuiiapHu TasMUHnAn 3apyp); Zas — ArPE an
HUHT SKCTUTyaTanuon KampoB keHriura (Oy KaTTamuk janagard Pf.:5H
TYMPOK WapomTy, yemmamk noscu Ba XOCHIMHHHI Xonatd Kan_
mapavieTpniapra Gornuk pasumza TaHnaHHmy 3apyp. Macanatk, -ra::}:ﬂa
Ganu MeXauusatopnap jrkasum koGumuATH 4-6 KI/CEK GynraH rmm
KoMOalit Gunan xocumnopmuru 80-100 wra aTpoduAATH b aK-
FMTHIITUDHG onumzia fon oGy arapawTArHra My KYHMAcTIE 'g-
CAllMIIa JKAaTKa KeHrNUrHHUHT 61p KucMuHM GY1L Kowmpa.uunap) B:M;n
MTA Ky peaTkuunapuny Gomrkapaguras Gpakroprap Tl

4.13)
U={Ul., U:,, Uj, Uqa"'}, (

— TynpoKka HILIOB
TynpoK 1033
pu; IHIAP

r
165211:53; YCUI;“ arpotexnonorux daxropmap (Un — T
KaTnaMum): é:fpn (Tynpox katnamusmn arnapuG Xamnatt
KATOP Opanapuzan - YNAKIEG uyKyp Ba CaZ3 o e arperdail
nanama xa PHAATH Tynpokuu io3a fommatmu Ba 6.), U2 = pgyﬁnaﬁ
TYFPH uy PAKATNAHMI yoyapn (arperar mana maiKawIapH :
A3HKIH Xapakar KHAany, macanaH, wryAropia Ba 2KHIIOL,

arperar ;

TYPOKE oy AUATOHAMI Gyiiiua  XapaKaTIAHAAM, Gyiinal
MIITa Tafis i

(aiinannG) x, 4 Taii€pnamna; arperat pganaHuHr nepuMeTpH

l.

o i PaKatnanamu, macanaw, ramna ypumaa), Ups — 02Kapr
s s HONOrHK (Yrur conmu, xafipans, epaapHH JKHLITA Taiiép-
s YLHM,T]]]KJ}apHH nappapuuman, XOCIITHH HHFHLHTHPHUI):

TpaHCITOpT (YpyE 25
F i
aNeBaTOpra, c‘;’ég Ba YFHTHH nanara, naxtanu KaGynm MyHKTUra, JOHHI

KYLIHNya (maHﬂaw XOCHIHHN KoncepBa 3aBowra TawHu Ba 0.) Ba
NEKTNam W MawmHanap yuyy taiiépraw, arperaTiapHH KOMI-
= TYWHpHIm mmnapy, SaunFn Ba IXTHET KHCMapHH

macanan,

. m]mam
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. e TMAar
Ranara etkasud Gepun Ba ©.) onepaupanap ComHu, meP"“"f l::;:,.-ux
KeTIHrH, faBoMuitnura Ba cudarn); U, — arperamiapuuit TEXHC o
{PGCTJ'iaHaJ_lH'[‘aH) napamerpmapun (U, — xaiinos qu_vallu-H. ﬁc‘l'-l”'”
TYIPOKHM toMmaTim dyKypiury, Usy — TYNPOKKa HUMIOE TLLLL
uykypmarn, U,y — ypyr okuin Menépn; Uss — ypyrnaphi Ky.M epra
UyKypmury, Uss — XxuMos 30HACHHMHT Kenrauru, Us; — oup eI a,pﬁ,m")
KnmMépiiH npenapar capdu; Usg — ranna komGaiinm poTopH (aaps ‘"",.
BA ickanap opacuaary THpKHW keHrnaurn; Uz — TA mm 'I‘HPK"“",'_' Shat*
KeHrnury Ba 6.); Us — arperataunr nnran Tesnurn (Us, — arperatt Sise
WIrapunatma xapakat Teamiri; Usy — muran opramiap sa Kuemaaptt o
YHSHKIH (alinanma) Teamarm ma 6.); U, — arperar KUCMJapH I
YpHaTHmHW napamerpaapu (Uy; — FHARpaK muHACH(ary XaBso Gocn.M'Ha
U ~ mawmna sa KHCMIIap pamMalapHHH Jana oszacurd pucoarat
I‘iapiumennnm; Uiz — ranna xoMOaiiHi MOTOBHIIOCHHM ﬁyi‘ﬂOﬁ nosIapH
Ba ypnwn annapatura mncGatan xonatn; Ugy — Fysa Tymuiapura m:.uc.rf
ﬁepynlm MalliHa MUYOKIAPHHUHT KUPKHLI Oamasjyurd Ba KEeHIJTTHIH,
OBX-600 nypxaruu BEHTWIATOPH ¥KHHM THK XoJaaTHaaH opkara
KuAnannu Gypuarn; Uss — TAHM NymiTa caTxura HucGaTaH JKOFTAIIHLL
bananpmry sa 6.). A

IOkopnaarunapaan kypunuG typudauku, F, Z pa U Tynuaminapra
KupyBuM onementnap Gupranukza Ba  Gup pakTHHHr Y3473
(“:"%Wﬂapunan Tamkapu) MTAHUHT Kypcarkuanapn (¥V)ra TabsCcHp
kypcataqu. F Ba Z Tynnam snementnapuuu MTA uwm oxapa€Hunad
Sowkapn® Gynmaiimu. lly Gomc U Tynnamuusar spementnapn MTA
Napametpiapun F Ba Z  Tynnamnapm 3NIEMEHT/IAPHMHHHLI  pPeall
Xojatnapura Mocnaiau, sein MTA  mapaverpinapunu  Gourkapasii
(poctnaiinu, cosnaiiam, Tawnaiinm) xamaa wy iy Gunan Y TyruiaMm
MEMEHTIAPHHY GOLIKAPAAH, YIAPHUHT COH Ba cudar KY pearTKHHIapura
KATTHE TAbCHP TaJIH.

Xap Kanpaih typaaru MTAHUHT Wi K¥pcarikuaiapi Yy My Ml
Xonja KyHHaary Tyuiam opranu udoananaim (4.3-pacm):

y:{yliyZ’y!)yavyssy“}., l-li'l}
OyHna, Y| —arpoTexHMK Kypcarkuunap; ¥s — sHeprerni Kypearkisinap,
Yy — akcIUlyaTaluMoH — TEXHOIOIMK kypcarkuanap; Yy DProOHOMITK
Kypeatknunap; ¥Ys — HMUIOHYIWIMK Kypeariknanapu;, Y ENIK
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uKTHCONMii  K¥pcatkuunap [27]. By kjpcaTkuwiapHuHr Tanad
dTHNaJMraH KHAMartinapu xap Oup Tpaktop Ba KX mammHach y€yH
nuial YHKUIaiUrad arpoTeXHUK Tanabap, TEXHUK IapT/iap Ba TeXHHAK
TOMUWPHKNAP XaMia TeruuM [apnar cTaHAapTiapus €k coXd
CTaHJapTIapuaa KaTbuii Genrunat Kyiunamm.

MTAHUHr arpoTexHuK K¥pecaTkuuiapHHa

Vi={y, Woarris Vs ...,yp}, (4.15)

Tymnam Wwaktiia ubonanam mymxun. MacanaH, XaHaoB arperatiaph
yHyH: y) — Xal{loB 4YKYPIMrUHUHT GerpaHTaHHAAH SeTnaHuMuIH (Y
Gunan £2 cM), ¥ — UKKH APYCIH TuTyriapaa YCHMITHK xommﬂpmm;’;
KyMumHIl 9YKYPIHTH (3Hr kammpa 20 o), Y3 — WYATOpPA ymaamn
MM JaH KNUMK dpakuusnap muxaopu (sur kamuna 75%), ¥a = uuy.urog
fo3acHiiaril HOTEKHCIHIIApHMAT Yprava GamaHITHIH (KymH GuﬂaHEr
CM); YMTHT SKHII CesNkanapy yuym: y, — SHIHT IKHII anuxmard (9
ramuna 90%), y, — YPYFNapHu imuauin HyKypaura (3-8 cM aIpo
$wma), y3 — YPYFIAPHH Kymumum yyKypAMrHHHHE YpTa KBapaTH
ueTnaHAIM (KYHM Gunan +] cyy), y4 — XakuKuii Ba GenrunaHrat aKHII
Meb€pNiapi OPaCHIATH pyxcar yrpyran ¢apk (TYKCH3 HHIHT Y‘TY"H;
kynu 6mnad 10%, tyiom gyryyp yuyH — kynu 6unaH 15%), ys — acoc™
Katop OPATAPHHUHT GUP-Gupupay gapiranumm (Kymn Guad £ cm);
naxra KyNbTHBATOPNApH yyyy: y, _ yyym opraHiapHH HIUIOB Gepntt
uykypauri OYHHIA 1opuw poreypcmurn (ymm Guman £1 cM). Y2 i
Xumos 30HACHHHI KCHIMIK GYiinua yorexncnnry (iynH Ounan 4
om), ¥3 = Y38 KYataputunr yypcacnammme (Gup yTamza — Ky
Gunan 1%, OYTYR Maveyn: naowypg — xynn Gunan 5%), ya — GeroH?
YrnapuuHr HYKOTHWMW napaycaey (opr kamupa 98%), ¥s — TynpoKHH
ysanannitt CHATH (Y15amn 25 vy jay ik GpaKiMANap MUKAOPH —
SHr kamuaa 55 fﬁ, Ynuamu 50y faH karTa (paKIUIAp MHKAOPH —
kynu Gunan 20%), yg — g cenmu HoTeKHCTHTH (Kymi GunaH 8-
10%); OBX-000 Myprarury yyy, F3a gedponmanHicHaa: y; — IpHIMA
arperaT KaMpOB KCHIMMry Gyigy GHp TekHC TAKCHMJIAHHIIN 3apYP, Y2
P yohTNa 3aDpavanapy or KHWMK ANCTIEPCIHKKA Ira
(Sgeiing ::osr:i;t;::f Y32 Gaprunyyr Gup kBaapaT CaHTHMETP [o3acHra
TyEpH Ken::ma“ TOMAINAD Copy (opr kamiyza 25 HOHE), Ya — MAIIHAA
‘reIJlIMH [8) Fy3a 6aprﬂapHH1_[Hr TYKHTHIE JapaXxacH (SHI' KamHaa
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ap-

85-90%); ranna komGadHnapm yayH: y; — >karkamard A0H oGy AL
SHHrH (kKmm Ownian 0,5%), y2 — KoMGaiin opkacumaré epra ornaHAL
IOH Mukzopu (kyrm Gunan 1,5%), y3 — MOHHHHD m%:n
Hapaskack (iym 6unan 2%), Y4 — IOHHMHT To3anmury (2HT KaM
TAXTa TepUII MalIMHANAPH YUYYH: Y; — TEPHUM TYIHKIHIH
90%), y, — epra T¥kunran naxta MUKIOpH (ki GunaH 4%6), Y3

ran kyk kycaxiap coHu (OMp MOroH MeTpaa
Nlowa), y, — GyHkepaarn naxTaHuHr udrocnaHmmmm (i Gt aH__
~ UHTHTHHHI MEXaHMK JKapoxatiaHvmm (Kynma GunaHd 1%), Y6
MakTHAa YuriTAaH TONAHUHT axpanumy (K ma GuiaH 0,3%)-

MTA sHepreTHk KypcaTKHUIapUHUMHT TYIIAMM:

4.16)
y2={y2|! yzzs yzga yzq') J"zs') yzﬁs yn}, (

y — arperat-
Oynna, yy, — arperatuuur doiiganu wm kos3dPUUMEHTH; Y22 Y —
HHHT TOPTHII KyBBaTH; Y3 — arperatHHHr addexrrB KyBBaTH; y;BH_
Maccasmit EHMNFN capdH, Y5 — CONMINITHPMA EHMIIFH capd#, y26

HI
rATelh THCAK/M BAIMHHHI ailaHMIl wactoTacw, yz7 — ArperarHid
HIIYH XapakaT Te3nurd Ba 6. H

MTAHHHT SKCIUTyaTAUMOH — TexHONOrmK  KypoarTkuHiIap
TYmamu: >
yi-__{yil =Wos Yy T W Vs =W, You =W, Yas =G, Vas = K Y1 = S0
Yis=Ky, Vi = Ky 300 = K, ¥3,, = Kes Vsn=K;, ¥3,3= Kyas Vsia = Bomex
Va1 =Ko Y316 = Kos Vi =Wes Vo 1y = W, }t 01D

Oyuna, ys = W, — acocuii Baktuunr | coarnnaru YHYMAOPJIHK (ra, T,
TKM);

Y11 = Wy — TEXHONOTHK BAKTHUHI 1 coaTupard yHYMIOPJIHK (ra, T.
TkM);
¥33 = Wy — CMeHa BaKTHUHI | coaTtuparu YHyMaopnuk (ra, T, TKM);
¥y = Wy — aKCIIyaTauMoH BakTHMHr 1 coarmpary YHY MOOPJIHIK (ra, T.
TKRM);
Y35 = Q. — EHUIFH (3NMEKTPIHEPIUACH )HHUHI conminTupmMa capdu (xr/ra, T,
TKM);
36 = K) — vinum iiyiiap xoagbunuentu;
y37 = Kz — TEXHOMOTHK XM3MaT K¥pcarrm kKoahdHImMeHTH;
¥is = K3 — TEXHOIIOT MK YapaéHHMHT HINOHYIMIMK KO3 G hHuueHTH;
Y10 = K4 — TPaHCIIOPT WIAKNINAA YTHINEAD KO3 DHIHEHTH;
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Y310=Ks — Mammuann umra ral€pnuk kos c[)dpuuﬂem;os d"bﬂuﬂe HTH;
Y11= Ky — BakTHuHr pernavenTrHpwamran capPH ¥

Yin=K;-TXK ko3 pULHeHTH; MnoHOBKMam
Y313 = Kg - arperatnm xaiita >kuxozmamr Ba B2 it
ko3 uuuerrmu; eHTH;
Y314 = Kyey — Texnonoruk saxraan doiizananum koGPt
Y315 = Ko - emena BakTnaan doiinananmm koad e AeHTHS
Y316 = K,y — akernyaraumon Bakraan doiimanaumiil xoohd u (ra, coat);
Yapr'= Wow — MammHanu cmena AaBoOMMOArH H‘“naﬂmacnaﬂma‘;“ (ra,
3:?) la)= W, — MalMHaHH SKCTUTy aTalMon BakT GyARda M
ar).
MTAnunr spronomuk kypearikuunapu TymaM 4.18)
Vi=pu= Ty yir= Hy yi3= Ky Yas= T6} = Hx —

OyHna, yy = T, — xabumamarn xaso xapopaTH (rpan); Y42
KabHHanarn XaBoHMHF HUCOMI HaMnurH (%); ya3 = K

Haac onMur 30HACHAA YAHTHUHT KOHIEeHTpanusacH (MI/ w’); Va4 >
Hu xofinzia ToBy I GOCHMHHMAT Napaycack (MBA) Ba 6. .
MTAunnr nmoswmuk K pearTkuanapupar Ty iamMit (4.19)
Vs ={."5| =W Vi =Wey Yoy =K § s i

ar); ¥Ysz2
bynna, ys; = W,,,, — MaIMHAHN MaBcyMaarg popiaHMacH (ra, co )

= W5, — Manmnanm Gysunrynua kagap uunurapmacH (coaTt), ¥s3 T Kr
MallHHaHK Taiépnuk ko3 duumenT Ba 6.
MTAHHHT TeXHHK-HKTHCOMI KYpeaTkuanapH TY iamMu: 4.20)
Ve ={}’5|s Ys2s Veasr Voas Vess Veos Verls >
Oyuna, ye = W — MTAHMHP yaympopnura (Yein = Wa — acocui
BAKTHUHr 1 coaTHIarH YHYMJAOPIHK, Yei2 = Wrex — TEXHOJIOIMK

BAKTHHHT | coaTHMAArM YHYMIOPIMI, Vg3 = Wey — CMEHA BaAKTHHHT 1
COATHIIATH YHYMJOPIHK: Ye14 = W, — SKkcruiyaTallMoH BaKTHHAHT 1
COATH/IATH YHYMJIOPJTHK): Yer — MTAHUHTr sHeprus-xaXmMIOpauri; ¥ei —
Gup GMMMK MUMaHMara capduanran EHunFM; ye4 — conmmuuTHpMa (6mp
fMpIMK MULTaHMara) MeXHat capdu; yes — cosuimTupMa (6up GupauK
uuanmara) mabnar capdmu; yee — skcrnuiyarauHMoOH XapaskariapHHUHT
MK TEeKANHIUH. Vg7 — AHCA MallMHAHKM SKCIUIyaTanus KHTHIL
HATHKACHIA OJIMHIaH HWLUIHMK UKTHCcOoAUit camapa Ba 6.

By epaa TYnnam 3ieMeHTIapUHH HHAEKCAUHANAIHNHAT Ky Anaari
Taptubu KaGyn kunusran: Z, — acocud Z TYIUIAMHHHI HKKHHYH
memeHTH; Z; aNeMeHT Oup BakTHHHr V3uaa 13 Ta sneMeHTAAH TAUTKIT
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Tonran Has6atnaru Tyiamaup. Ly Gouc Z, 3 — OyHnah yxwam: Z»
TYIUIAMHHHT ¥H YYHHYH 3EMEHTH; Z; 3 3¢a ¥H CTTHTa 3JIEMCHTHH ¥3
H4Wra ONraH AHa Gup AHTH TyTUIaM. demak, Z 1316 = Z2 TYIIamaard i
YYHHYH TYTUTAMHHHT YH OJTTHHYHM 3JICMEHTH.

Arap TYramuaru seMeHT/Iap COHH 9 JlaH lgm 6yica oneMeHTIap
Oynnait Genrunanamm: Zpy, — (Z, Tynnampard OHpHHYH 3
GMPHHYM SMleMeHTH) paKamjiap OpacHra HyKra KyHiIManau. Tj?nga!l
DarH deMeHTNap conu 9 AaH KN GyJraHAa deMEHTIApHH OHP"
Oupunan asparum makcajgmma ynapHEHr opkacura HyKIa WWH'
Macanan, 7,1y, - Z, Tymiampara yu yqurad TYTUTaMHHED
SMEMeHTH.

AHUK MacananapHu euuum »<apaéHuaa 4.1), (4.6), (4.13), (:cﬁ
TYNamMnapra kupran sneMeHTIaPHUHT XaMMach Eku pakar 6m:_|:r xap
XHcoOra onuuamu. IOxopupa aiitub yTHAraHHICK, anememnag_ﬂﬁmm
Oupunn Tynnam maknmna yprasca Gynamu. Mucon yHUYH; Gopar. V3
(4'1)HHHF F, snementu Fi={ Fiu, Fi2} TYIam (4'2) AdH R OI;_IU;ma
HasGatHaa F,, pa Fi; nnemeHTNIap XaM aloXHAd TYInAM T
ndonamanmmu mymiun, Macanan

Fy Z{Fms Yz J’m}-

ra ara
K ;{ap 6up rpad) myaiisn counary uykku (1) Ba KMppa (K) nap
JT
YIub, G= (T-I {O (42])
WaKknuna Genrunanamu,

ica
T'padnaru uykkunap comu p ra, kuppasap coH# ¢ ra TeHr 0¥

Oynnaii rpagnap (p, ) rpady nefimnami.

APaXTCHMOH p uyKKumH rpaa aonmo q = p — 1 KHPPA g:yn:%{'
4.2-pacmna | pa 2-japaxcanaphi y3 numpra onraH rpadaa Y, F, Z A
TBHH p =4 14 u§KKu Bop: 4.22)

Y= (F.Z U V). (
Kuppanap cory: q=4-1=3, a6HHK
K= ((FY), (ZY), (UY)}. @

(4.22), (4.23) tynamnapuu Gupmamtupu6, (4.21) gaH Ky#uaard
TnaMhn onampys.

G=YuK={F Z UV, FY) @Y), (UM} (4.24)
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OyHna, U- GupraurTipum GenrucH.
'pagumnr xap Gup kucmu cyrpad ne6 atanamu. G’ = (4, K') rpad
G = (Y, K) rpabrunr kucmu 6y M yayH

YcY K'cK (4.25)

HapT Saxcapuuim kepax. Bynna, < - KUCMHIUTHK GenrHCH.
(4.25) mapr Gaxapunca

G cG, (4.26)

"B G’ ynnam G TYIIAMHHHT KUCM — TYTIAMH AeHHIanH.

neMenT Ba TYrIam 0pacKaa TETHUUTHIHK XOCCACH XaM MaBXyal.
Macanay, (4.24) na F snementan G Tyniamra Termuuiaiura GyRad
“bonananany:,

FeG, 4.27)

OYHma, e - Termumumuk Genrucu.

Cyrpadnap, MTAuuur Tyna Eki KHCMUA yMymnauiras MOAETH=
ay ¢0ﬁﬂaﬂaHH6, arpoTexHuk (y;), 3HEpreTHK (¥2), smwaTMOH:
TeXHONOTMK (y;), sproHoMHK (ys), MUOHWIWIAK (¥s), TEXHHK-HKTH
©0nwuii (ye) pa Gomka kynrusa MacananapHy e4nil MyMICHH. b i

4, = {F, U V} uyxxunap sa K; = {(FY), (UY)/ xippanap b
G cg cyrpadnan pmana arpodonu (F) napametpiapi pa MarllnHa :
CMCTeMany Gomkapuw (U) dakroprapiHi MTA mm KypcarkHwiap
(¥) ra Tancup napaxacunu ypranwuria doipananmis MyMIGH. e

Hasopatnanmaiiguran pa pocT/iaHMaiuras, y3rapHiis aéf)l:t?p
Taconudmii 6ynran Tawku (Z) daxroprapuusr MTAHHH Hil napHI
CaTknynapura canGuit TabcHpUHA KaMaiTHpHII Yy H u nap::ﬁgymm
KaHnai juanazownapma Gomkapuun Kepak Jjeras H‘Ew 3 Kuppann
MOXwsTHHM Y, = {Z, U, V} uykkum Ba K7 = {(Zy),

G, =G cyrpad Tascudmaiiy.

Kyitina myaiiss cyrpadap épaamuaa equmui

Macananap HaMmyHanapH KeJITHpHIraH.

MyMKHH Oynran
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GG, =(4,, K3), Y3 = {F,, Y}, Ky = {(Fly)} — nana TUHOI’p&d)H‘K (Fl)
arpodorn xomatuuu MTA wum jpcarkuurapu (YY) KHAMatiapHra
TABLCHPH; (4.28)

GO G, =Yy, Ky), Uy = {F,, V}, K4 = {(F,Y)} — nana GHOTEXHOJOMK
gz%g;lrpo@orm xomatuun YV KuiiMatnapura KypcaTajraH Tabcupih
G2 G, =(Us, Ks), Us = {Z,, V}, Ks = {( Z,Y)} — MaHHaH! Hn_maﬁ
?; 2:‘}1;"'” (Z1) wapontnin MTA wm KkypcarkuaiapH (V) ra TabcHpH;
GG =", Kp), U5 = {2, V), Ks = {ZY)} — Mammiaﬂmnj
?:1] !;T;pm““ (Z;) napaverpnapunn Y KuiiMaTiapHra TaBCHPH;
GG, =17, K7), 4; = (Zy, V3, Ky = {(ZsY)} — MAITHHAHHHT TEXHAK
(Z5) xonaruuu v Tt T ep— @32)
029 =, Ko, Yy = (z,, V3, Kg = {(ZsY)} — MTA HKCIUTYaTALHOH
(Z4) napamertpnapunu V kuiimariapira TancHpH; (4.33)
o >0y =(, Kg), Y ~ (U, V1, Ko = {( UV)} — arpoTexHoJIorHK )

?la‘;;()!pnapnu Goukaprm opxanu Y kuiiMaTiapHHH OUWIHMPHIL MmacaiacH;

G2 G =y, Ki0),910={Up, ¥} K;o={(U,Y)} — arperaTHuHr RIS

Coomic (U2) napawerpaapin poctiam opkaau Y KuiiMaTIapHHH oK~

PHII Macanacy; (4.35)
G - g
' ;G” (Y44, K.II),q||={U3,y}’K“={('U'BY)} _ YV HUHT MaKcHM

KuHMaTiapyuy TALMUHNOBYH wuyn Teanmiknapu (Us) HHHT pauHoHal
KaTTanuknapyuy acociair; (4,36)

GG =
v KHG“:: ("In: K12],‘{12={U4,y},}<u={(U4y)} — arperart KHGMJ[a]JHHHHT
AMaTIapura wicoGuij 1 ¥ teTpiapHHH

1T HaTHJIMLI napaMeTp.
TaHnaur; aBCHP 3TYBUYH YP (4.37)
KH‘M:’[ P Taconudmii yarapaguran napameTpiapH €Ki Kypcar-
€3nm E{HH"Hr CTATHCTHK XapakTepHcTHKANAPHHU XaM TYTLIAM LIAKIHAA
‘-’l'oxac-;zxmn' Macanan, xaiizos aykypmrs (Uz) HH GolKapHIIHHHAT
212), ko CTAMUOHap sxapaduu matemarux ky T (Uzyp), AUCTIEpCHA
K-“1’"**?11-’1‘11;1 PPEISMON  pynrayn (Up3) Ba OpAMHATAIIAPHHHT AOpHI
' “ﬂarnphnn Takeumor komyun (Uy4) Ounas TascudnaHand Ba
Tyl'U’IaM Kypliﬂl{m“_ﬂa E3nmanu:
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Uy = {Uzua Usizs Uayss Uzu}s (4.38)

HOxop
) A KelTH
XaMna ynap acocua punraH Mmartepuamnap rpadsap Ba cyrpadmap
Kataif Typpary MT‘WP“““"H YyMyMJAlraH Moaens EpAamuaa Xaj
WIMHE — apanmis A CHCTEeMaTHK TAJKHKOTIAPUHHHT OHup ua: .
i 0
OepanTy; 1 MacajanapuHi euMil MYMKHHIHTHAAH monas
L]
anoxuna KX
Ma v
g’g HKUWMsnanm  mopen MMHAcH, y3utopap MmamuHa Ba MTAmapHHHT
beKTra TALCH NapuHM Kypumi, Oy Jkapa€Haa MalIHHABHIH
BeKTOpnapy mf’ sTajuraH Gapua TamKH Ba WYKH (aKToprapHu
Hy Mg :{I:}Mﬂ&p““’ TaBCHPIIAPHH) XHCOGTa OJIHIIL;
na:r ToNorpacux (F";‘;l;Ygunucn (Z,) Ba MTA TapkuGuHu nananap-
1 H
TP AP s O’rexrlo‘{romx (F,) arpodornapH ¢TaTHCTHK
. St ¥praya kuiimaT/iapura Kapab TaHnan;
xapHHHT S a;H MILIa6 YHKAPMIT TEXHONOTHACHHH (Z1) KHCM-
ﬁvpa”‘a"fﬂapuu I{aM, MyCTaxkam/IHri Ba HIIOHUIHITHIHHH TasMHMHIALL,

YAy, aifitupum Ba mMamuHa GaxocHHH ap30HJAITHPUII

£ PHIa TaROM}mnamTﬂpHM' p

nor "
bl pa
H?pu ("apamerpﬁ]auk (F,) Ba Guorexnonoruk (F,) arpodomnnap Xonar-
" 01 Ba: iyl peml:znm MAIIHHA KOHCTPYKIMACH, TEXHOJIOTHK JKkapat-
Panapuuy St I;J'I_&pnra MOCJTALIHMHT TeXHHK Ba AarpoHOMHK
9 3

Many

" " HaHuHr

aLu K¥poarmanmangy ;\ap Gup AeTamy, ysenu Ba arperaTHHHHL MTA

Cocuna 6y KHCMIJ"[ (V) ra TabcHpuHM Ypramum Ba TaXWl KiIHI

Xonary 2 i APHUHT, AXJIWT MAMIHHAHHUHT Ba MTAHHHT TEXHHK

(EI SV, i LA, IKCTUTyaTalus JkapaéHuaa GapKapopiHrHHH

”lunaﬁ R Hp HIMHH, KOHCTPYKTHB Ba TEXHOJNOIHK eyUMIIapHH

£}
® an oTex .

i 3’”)"Mnﬂpni;}mx Kkypcatknuiap Makcumymu (Y

MHE S MHUHT MakcuMyMH (W), COMIITHPMA SHATEH cappu-

acocuza M“EIYMH (q. — min) xabu ONTHMA/IALITHPHIL Me30HIapH

(Paumonan A Gowxapunaguran (U) axroprapuiuir  OMTHNET

< M) KHHMaT/IapHHiA aHHKal,

T TAuunar arporexunk (V), IHEPreTHK (Y3), SKCILTyaTaLlios"
HKTHC THK (Y3), sproHoMuk (Vy), HLIOHWIMIHE (Vs) Ba TEXHHK-
el omuii (V) kypcarkusiapuHuHr Aand {apoMTM/IAr CHHOBIZPH

JKanapura GUHOAH YHWHT KOHCTPYKLHACH (Z,), nunab suKapi
xonatn (Z3) B

Text
1onormsic (Z;) HM TAKOMMUTAUITHPHIL, TEXHHAK
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AHama sxmwnani, Gowkapunaauran (U) mapamerpnapHusr 6apKapop
OITTUMAJl KUAMATIApUHU TONHMINra KapaTHiraH QyHIaMeHTan, aMami
BAa MHHOBALMOH TANKHKOT JIoHMXanapy MaB3y/1apH Ba HyHamauuiapHii
onpuHaH Genrunani.

4.3. Ilnéaxa 0cTHIra YHIHT SKYBYH arperaTHART Pysxnaanagnn
MO eJTH

AHIDKOH BUNOATHIATH HIFOP NaxTakop (epmep XyKamkiaph
HUHT amanuii TaXpHOATAPHHMHT KypcaTHIIu4a, Fy3a1ap nIEHKa OCTHAZ
ETHIITHpWITaHAa KYcaknapHuur numpmm 10-15 KyHra mamaﬂ"-
TeKTapura XOCHIIOPIHK 6-7 HEeHTHepra ouraaH, arpoTeXHHK onepattit
Map (xynsTHBaumMs, Cyropum Ba G.) coHM KamadnH, MaxTd "-"c"mm;:
KMCKa Mymnarnapfa HurmmTupuG onum, TYNPOKHH Taepnatt
Oomoxnu now skuHNapuHM orTHMan My;maTaapAa KM HMKOE
nNaiino 6ymamm [59].

Adcycku, X03Mpra Kajap miénka octuaa Fy3a you
THPHIUHWHT ~ MAWWHANAIIrAH  omTHMan  TeXHOMOTHACH
unmaran. Xycycaw, Kyluparu macananaphm HyKyp TaaKHK
Tanad stunMoxaa:

- TYNPOKHH KHIIra chdatmu TafiépnaiianraH MalHHa
HU3MNIApHMHT ONTHMANl TApKHOHMHK SHeprus Ba pecypﬂemmwpﬂm
Me3ounapy Gyitnua acocnau;

— IUIEHKA OCTHIa YHMIHT SKyBYM MalIMHA-TPAKTO
NapameTpapy Ba ML Iij'lpcaﬂ{}lqnap"““ onTHMaIam; 6

- Fysa Katop oOpanapura Tymanran [UIEHKaHH HUFHIITHP
Oflamuran MauwmMHa EKH MeXaHusmmn spardm Ba MapaMeTpIapHHi
acocnai.

AHIEKOH MEXaHHKA 3aBoruuuur MyTaxaccHCIapH TOMOHHJIaH
‘U€HKa ocTHra YHIHMT OKajuran cesnka punaG gMKapirad. Y HONHK
TpakTopyn GunaH arperatianay,

Arperar (4.4-pacnm) Tpakrop (1) Ba ynra yaHyKTaIH CHCTEMA 2)
“pramuna ocuiran TYpT KaTopin mMaxcyc (20) cesnka (6up HAYILIH, HKKH
W umm, Texue MaliIonra &ku nyimrarg okamyran) Aas H6OPAT.

MJTHTHHH €THII
TaKH(
STHIL

pa Mexa-

p arperaTHHHHT



“S-pacm. Ilnénx
al :-:ka OCTHIa YHIrHT IKAAAral MAIHAA-TPAKTOP
M mapa@nnnnnr TeXHOJOrAK cXeMacH

CESIIIKa K ;
Pamkanay ka{:‘nnaﬂa“l" (19) Gankara maxkamnanras Typrra (18)
MeXaHusnm Hmm"r aH. Xap Gup pamKaja ypHaTHiArad: BUHT (17)
YpPHatunapuray a cdepux (15) Auck, NAEHKa PpyJIOHIapH 3)
WiekKann (4) pOJIMKJIApra ra GyaraH MKKMTa KpOHLITEHH (16) Ba
Whanrupy pay pPyJioH (3) Xau oKHul (8) anmapaTHHWHT TYFHHHIA
Pamkacura (13) kynpamaur (14) ponmiap. kum (8) GapaGaHHHHHT
Ta 6ynra ypHaTHArad: YaruT OyHKEpH (5), BUHTIH MEXaHHM3MIa
(11). H chepuk muck (12), npykuHanu (10) SHIOBHH FATTAL
DK

XOCHI K::J'Iu:i]_]JGapaﬁaHH [oNMITUAEH MUIEHKANA TEMK OYHI, yajuap
kK Gy Ba YMTHTJIAPHH LIy ys/apra Taunialra Xu3Mar KHianm. w
M é{ TanCcHpIALIAfUraH chpTHra ypyr nosaTopiapu B2
——— WIaH JHXO3NaHraH mynauryknap (7) ypHaTHIraH Ba
e —— KaGaHF an wum Gyl FunaMpakaaHl uoopar. papaban (8) yura
——— gﬂ KWTYBYHM KypHJIMa YpHaTHIram, y ifyroH muiaHr &paa-
Xap En : yHKepHHHIHT (5) YHKHULIArd naTpyOKacH Gunad ynaHraH.
P 112a ki GapaGanm (8) pamkacHHH (13) onaHHrH pamKka (18)
s pPHHp BOCHTacHAA GornaHuuyd KU 6apabanu TOMOHH/AH
ot beyH HOTEKMCTHKIApHH ABTOHOM KOMMpOBKa KHTHHHLMHH
aitau.

- Arperar Kyiuparn TapTHGAa amnatign. Tpairop (1) Xapakar-

5.9 aHja fnumnm chepux (15) aucknap TYNpOK Ko3acHaa qy KypIura

~f oM Gynran sraTiapHd Odali. Syl OapabariapH (8) y3mHMHT

TyFuHnapy GunaH MIEHKA HETIAPHHI sraTiapra Tylanaou, MyHOALITY K-

nap (7) nnéukajga ¥3apo Mmyaitsi Macodanard TeNMKIApHA Ovuanu,
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WianaH KadTiapu Tynpok Tancupuiga GapabaH lo3acura Oocrmaim,
OyHHHT HaTmkacuaa MyHIIITYK OF3M OYHMIAJM Ba YUIMT yAra Ty,
Hucknn uimran opraunapHunr (12) opkagars »y(TH IUIEHKa YeTiapait
TYNPOK OuiiaH K¥Malw, AbHA yNapHUHT ycTH GY#1al IOMIIOK T}’HPDK’“f
BATMKIAPHH sAcal KeTamu. Banuknap suuwiosyn (11) ranTakiap a:ocm'fia
chaa uwnGOanal xermnamgu. FantakiapHUHT TYNPOK BalMKiapHE
Kypcatanuran Gocumu npysiuna (10) opkaiu pocT/IaHaIH. o
ATperaTHuHr TeXHONOrMK ML JKapa&HHUHH, THHH YHHHT (yHKL m
NaHUUL MOZIEIMHN «KOpa CamauKy WAKAHgark cucrema naed Kapl::m
Makcajra mysodukaup. Bynnaii cHeTeMaHHHT TALIKH 5OFHSHHIUHEI‘.II’
KyHHOaru cxema (4.5-pacm) Ba Tenryiama 6unas udoanair MyMKH

¥=A(X,Z,T,7), (4.39)

Gynna, X,Z,0 - KMPULIIATH KATTAIHKIApHHHT GOII Bempnapn‘,:
aPTYMEHT;, Y. yykumparu KaTTaTMKIapHIHT 00l  BEKTOPH,
OGBeKTHIHT oneparopw.

(4.39) nan KHPHII X.Z,U KaTTanuKIapHHH A ONepaTop Opﬁanr:
Yaraptupuimmy pa Gyunnr xucoGura wnkmuI KaTTaTHKIAPHHH
TeHr 6?_m£m1 KYPUHUG TypuGau. ypa

XU pa 7 BeKTOpiap Gup-Gupuaan Kyiinaard alomariapra Kyp
bapknananu [17). ¥ ga 7 . HA3OpATNIAHAAHIaH KHPHILIAP, “:::
WyHpaii Tabeupnapku, ynap €pmamiaa arperat Gy =
Somkapumr amanra owwmpnnagu. Z - HazopaTaHManiIuraH ti’am_}?ﬂapﬂ
HHHT  BekTopH, gpuy Onepatop HasopaTnjaH TalKapiia -
TabCHpIApHMH BEKTOpH. 3

Creremanunr KHpUW Ba uyuKHILIAPHHH «maiiganab», arperg‘l‘
TEXHONOTMK iy KAPACHHHMHT  (yHKUMaN CNEMACHHH OTaMH3 .
pacm), s

Maskyp cxema T Tpaxtop Ba C — cesulka OCTCHCTEManapAaH
(BBeHO_J:I_::Ip,ﬂaH) HGopar.

T BEKTOPHHMHT Tam gy ITYBYHJIAPH:

X, (6) - TPAKTOp Tasmy PHAAMpaKIapH xapakaTnaHagéTrad nana
MHUKpOnpodmumyary HOTEKMCIMKNapHUHT GanaHUTHIH;

*2(f) -6y HOTeKUCAMINap acocHHUHT y3y HTHTH;
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%3 () - TpakTOpHHMHT XapakaTHra KapIIWIHK KpeaTyBuH Ky«
¢ Hynammnpysun FUIIMpakHUHr  aBToTeGpanwmnapu 2, (1) pa
: = =
Beper ATHUHT Xapakat Teanurv ¥, (¢) Termmum pasmmna Zp BA U,
KTUPJElpHHHI‘ KOMIMOHEHTIapHANP.

HeE
eh T Bektop Beprukan Y,(t), xymmananr Y,(t) Ba Gypuax
= TeGpaHumnapu KOMTMOHeHT1apuaH uGopar. CxemaaH KYpHHHG

gl::ﬁmlm, Y, Bextopummr Kommonewtiapn C 3BeHOra HuKH
aTYBuH aKToprap WAKTHAA TAhCHP KypCaTai.

i
—» A Fa
Io

4.5-pacm. Ilnénka ocTnra YAHT YKAXNTAH ArPeraTHHAT 010K~
cxemMach

Hazoparnanmaitauran Z . BeKTOPH TAWIKWI STYBUHIAapH Karo-

PHra siHa Kyiinparunap kMpagu:
2.1 (€) - TykeusnanTApuIran YMCUTAAPAATY KONIUK TONANAD;

z.5(t) - yuruTIApHHE MeXaHHK IIMKACT/IAHT AHIHTH;

Z.5(f) - uyruTnAapHK YHYBYAHIIUTH;

z., (1) - [néHKa KeHrIMrMHHE CTAHAAPT YiuaMIaH 9eTIAHHITH;

z,5(1) - mnéuKa KAMMIIATHEY CTAHAAPT YIMaMIaH HeTIaH LN,

Tonorpaduk arpodoHnnHr KyHHAArd yarapyBumnap X ¢ Bex-
TOPHUHT KOMIIOHEHTIAPUIUP:

X, (¢) - TynpoxHuHT roMATHATaH KATIAMUHWHL 9y Ky PITHTH;
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4.6-pacm. Iln€nKa ocTHra ynrpT 3Kagaran arperat TexHO/IOrHK
MMAPATHAHUAT GynKnEoHAT cXeMacH

x.o(6) - ymaavm 5-10 wmm arpopuma GyIraH KecaKnapHHHT
MUKIOpH TapKHOH;

x5 (f) - pana ysactkacumumr KusSIHCH;

% 4(t) - TYNpOKHHHT toxopurn ropwsonTHHMHT (0-3 cm) KaT=
THKJIATH;
x.5(f) - TYyNpOKHuHT YHIHTIap KYMEAUITaH HKOHarH HAMJTHTH;

X6 (F) - TYNPOKHMHT Gup werpnn jokopH KaTnammzard Xiop
MHKIAOPH:

x.7(£) - €P OCTH cyBapuHMAT oA GATAHTHIH.

Kyinparswiap  arperathupr pym  sxapaénnga C 3BEHOHHHT
pocTiaHanuirat NapaMETpnapy xucoGnananm:

U ¢y - OTAHIH MCKIMAp AT Ty npokka GOTHII TyKYP/IHIH;

gy - OMAMHIHM Mucknapupur grperar Gyilnama yKkura HucGataH
JpHaTHIHII Gypuaru;

e

S —




iz

Uc3 - YUTUT JIO3aTOPH YHKAPHIN TSMHTHHHUHT YId9amu;
U.4 - OPKamaru TUCKIApHHHT TYNPOKKa GOTHIIN YYKYPIAIH;

Y5 - OpKamaru auckiapHUHr arperar Gyiinama ykura HacOatan
YpHaTHHHHI Gypqarn

U ¢6 - SUMITOBYH FATTAK NPY/KMHACHHUHT 3MACTAKITHE KY'9H.
ArperatHuHr W  cugarh ¥, pexropumnr Kyiunars wxum
Yarapysunnapu 6wnan Gaxonanamy:
Yo (f) - nnémxa wernapn Tymanapuran SraT4aiapHHAC SyKyp-
JIMTH;
Ye2 (1) - Gurra yaparu wurur cony;
Y3 (t) - yprava wprwr conn (3:1) ra sra GyiraH ysiap cori,
Yo () - opum MapaéHu/ia YATHTHHHT [UKAcTIAHHIII,
Yes(¢) - wnrurnaprn ifmemn SyKypIHr;
Y6 (1) - nnéuka capdunmHr MeBEPH;
Ver (1) - nnénka rosacumary ouuk (TynpoKeH3) KHCMHHHI KEHI
rug
Yes () - nnéixa ro3acupar oMuK KicM KEHEIATH Y3rap AT
BapHauua koadduupentm; ]
Yes (1) - nnénka uernapumm Tynpok Gunian KyMITHIL SR,
Veolt) - nnéuxa wernapunu Kymamurad TYTpOK ol
Gananmmury; 2
Ven(t) - wmaxcyc ceanka yHYMIOPTHIHHM Ok CeHIRATa
HHcOaTaH nacaifumu;
Va2 () - ommmii ceankara mucGarad Kyn MEXHATH capbunn
OpTHIIH;
Yes (1) - cesnka TexHonoruk kapacHMHHHT ey
Ko3(duumenTH. il
MakiymMKy, arperaTHMHT Ml jkapaéHuaa Xc n Zc vexrop-
NAPHUHT KOMMOHEHTNApH MakyM Kuiimariapra ora 6ynami. Ynapra
MeBEpHii Xysokariap [60] 6Hnaﬂ TyGanpars Kyﬁm.map L
Xoi> 8 oM, X.33 TS%, o3 <6', ¥.4= 0203 M8, Xos = 14-16%,
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X6 <0,1%, X7 21,5 Metp, 2., <0,3%, 2.7 <5%, Z.3>98%, Z.4=%
20 mm (kenrnru 600 MM 6YraH MnéHKa yuyH), Z.s ==15%.
By xonna (4.39) ¢ymHKips arperaTHMHr MII KypcaTkuuiaph B

GowKapul TapameTpnapu opacHpard GOFIAHWIIHM  HopanoBit
KYpPHHHILTA KeJiaju:

Y. = A,)- (@40
(4.40) nbonammnr maremaryik MozeHHY KHAUPHIIAZ napaue'rP;lK
ONTHMAIIAL MeTOANapHaan oiigaiaHHIl MAKCaara MyBOGHUKIHP 1® -
TTapaMeTpHK ONTUManam MacaracHHM eduiiaa OOMIKapHII mapameTp
napy BekTopunn (Uc) wympaii Taramra SPHLIHIL JIOSHMIH, 6}"::[:
arperaTHUHT XamMa 4YHKH KypcaTku4siapy arpoTeXHHKA tanabnap
skaBob GepcuH [60]. o
By Tanabnap dymxumonan ueranumuiap (K¥itumiap) fan = 4
tonagu: Vo 23 cemM; ¥, <4 moHa; V.3 = 80%; Ves <2%; YVes =)

0f
oM Veo <55 K/ra; V., > (2/3)B (B-nnémka Keurauri); Ves = 20%;

Voo =100%; ¥ 46 =2-5 CM; Yoy £ 15%; Yz <30%; Yei3 2 0,82.

TanKHKOTIAP k¥ peatmc [12], TexHOMOTHK (%o~ Ues) naP:_
MeTPIAPHHHT K¥iinnran Gapya dyyHiciponan eKIaHAIUIAPHUHT xﬂM*:: H
cHHH Ovpnannra KOHAMpanuran kuiivaTiapuHy TAHTALIHIHD e %
iyK. ByHAall Xomnapna arperapypnr unkHm KYpCaTKHIapHra 4’)’H1c'
Luonal MCINARHIIApra. Kaparanpa «ioMIIOKPOK» OyJraH s
napui KYHHII Maxcanra mysoguxanp [61]- Bynzaii YeknaHALULIP
Basv(aCHHN Kylinary ip; Imepyan weitaHnmIap GKapUIIH v

YearVess Yo, J'"clz — min;

Y32 Veor Yoz = max:

> : -
Yoi=3 o ), 54 IoHa; V.5 = 3-4 cM;

Ves =55 kt/ra; y > (213)B: ¥, = 2-5 CM.
TanKHKOTHHHY KelHHrn Goekuunapupa Aarperar TEeXHONOrHK

napamMeTPAAPHHNAL Masyy YeknaHuuUIapHH TABMHHJIOBUH panHoHal
KUIMATAPHAN KiWp iy o,
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ﬂ

44.Fy3a rynnapura maxa Gepysun arperaTHEET QyRKHHsIARANI
Mopenn

F¥3a yeumnurn MIeMeHTIapUHUHT YTuam mapameTpiapi b , e
Xi 5 V.V, V, yawar crpykrypasuii xypunauum (carpoapxi
're'ﬂ)'pacnuu») GanaHTHK Ba KeHrMK OYiiuua udojanaion Xamaa
l;t:{ur Herapanapna y3rapuG TypyBud KuiiMaTiapra sra Oynamm. Venm-
Ha:ﬂlap NapameTpiapuHuHr OyHAal yarapyBYaHIHTH «arpodaen—maum-
sn,]; OCTCHCTEMACHHHUHT (yHKIMANAHUIINTA CANOHT TABCHP mm;
Te U IITM g KapaSHUAA YOUMIMKIAPHUHT (AKTHK CTPYKTypacH 2_
i« pPaM aNNapatnapusuar (TA) KOHCTpYKUHATapH, TEXHOMOTHK, A

aTHK By Gorka rapameTpJiapH opacHaa Kapama-KapumiHK jo3ara
Keﬂamd [62]_

Iy Gouc YCUMNMKIap CTPYKTYPACHHH, yIapHHHI rabapaT mapa-
MeTpnapuny MalikHa TepuMM GONUIaHryHra Kanap poctnam ii§aH
Ounay Pean TA KOHCTpYKIMACHTa MaKCHMa Aapaxaja sKH i aurmpnﬁ
T MeTHKGomm yeynaup [63]. Bus TaiIAQ STraH TEXHOTOTMK Y&
Fyfa TYIIapn wawnuam Xam Ganasuri, Xam SHHA Eyiin=a poc'mar.:;:
MYKannanray. Bynpait poctianr Fy3anapHHHT POBO/IAHHI nanl::m >
Yhapra pagq Gepypun YXY-4 MmocmamacH gpaamuaa a:; i
OWMpnany [64]. Mocnama Kym,mea'rop-osnmamuprmuﬁ e
TPAKTOpMHUKr onp ToMoHHTa (poHTaN Tapiad Mmﬂﬁé} =
KYHNanagr (2) Ba ycTma-yct ypHaTiirad yHonTHTA }rc-nzn?( L
(5) THK mioxnapra ara KupKuu anMapaTHAAH HOOPAT (@.7-p

e 3

j."'— = '/{r 7 i —:I i3

P, A S
i

up UXY-4
4.7-pacm. Fy3a Tyniapura noronass m:::ln c:za:;:“
MOC/IAMACHHEET TEXHONOTHK
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MocnamaHudr wmn kapaénuaa TYpTTa KaTOpAard Fy3alapHHHF
Gour (1) noack xatopnap yctuma aiinanysuu KyHAAIAHT MOYOKIH JHCK
(2)nap Gunan, &n (4) moxnapu 3ca xap Gup KaTOp opacHia ycTMa-yer
YpHatunran yorin (3) Ba nactku (5) THK NMUHOKIM JAUCKIap Gu/aH KHp-
KHITMLIH HaTwkacua £y3a TyIUIapH NOFOHA/IH IIAKIra KeTHPHIaH.

Fy3a Tynnapura makn GepyBuu arperat TeXHOJIOTHK JKapagHHHHHT
dyHKIKOHaN cxemack nkkHTa 3BeHO (OCTCHCTEMA) HH ¥/3 HYMFA ONAJH:
Tpaktop T Ba Kupkum armapatu P (4.8-pacm).

ditt

At Zptth
& T |t
allte) batid)

£elr

Vit
&t
et
Tatt)
Sat)
sttt

B luly Uy In

4.8-pacm. Fyaa rynnapura maki GepyBdH arperaT TEXHOJIOTHK
kapaéunHuAr QYHKIHOHAT cXemMacH

F = BekTOp Ky#iuaaru TalKWi 5Ty BYHIapAaH noopat:
hu(t) ~ Tpakrop FuaaMpaiTapH OCTHIArH HOTEKHCIHKIADHHHT
ATaB MY,
So (1) - 6y HoTeKMCTHKIAP ACOCHHHHT Y3y HJIHIH;
AM(t) - ry3a xarop opacn KEHTIMTHHHHT MeBEPAAH YSTIAHHIIH;
R() —1pakrop xapaxarnra KapuIMIHMK KYpcaTyBUH Ky .
Tpakrop Hynanrnpysun riwparnHusr o(f) asToTeOPaHHUIIN Ba
) TPaKTOpHuHY Xapaxar Vy(t) Teanurn Ternuuid pasumga Zp Ba Up Bek-
. TOPAapHmmr KOMITOHEHTIaPH/HP.
/ 3 Y: BeKTopuuuur wnkmm Bexropnapy seprukan Xp(t), KyHaanaHr
1(t) va Oypuak ¢,(1) TeGpaHMIUTAPHHHHT aMIUTUTY/1allapHHH Hona-
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Naiinn. M

S :?-Kyp K(iMl'[OHeHTﬂﬂp P 3BeHona TeOpaHWmINapHH KeATHPHO
4 HYKH KY3faTyB4H Z, TAbCHPIAPHHUHT Y3HUIHD.

o -

e >;Ta Navkanm Ouonoruk arpoGOHMHHHI KyHHJard mapameTp-
A; CKTOPHHHI KOMITOHEHT/IapH XHcoOaHaau:
- v(1) — KyuaTnapHUHT KaTUHAUCK:
Xr ? 3 — GOl OSHUHT GaNaHTHIH,

o C:ISI 6;HXOCHJI 9NeMEHTNapUHHUHT (II0HA, TYTYHYa, Iy, K paKHHHT)
aHIIMrK Oyiuga TApKATHLIH;

. Yo(t) — &n %
KYHnanaur cpy “ujl?i’fnap yunapuHu ¥3a Tyrulapu yscura HucGartaH
3

Valt .

CHJDI{H!:IEBL XOCHJI 3JIEMEHT/IAPDUHHHT YAra HuchaTaH KyHAanaHr
By xom

SﬂmxapHHaﬂiO“c“Tﬂapﬂuur XONATH KUpKHII anmnapard P épmamuza

Ar
PETaTHUHTr wmn cudard YuKUL ¥, BEKTOPHHUHL Ky#Hnjars

Yara
pzz‘g‘apf KuiiMaTnapu Gunan GaxonaHaud:
YPHeTUnr ANy TOPHU30HTAN MHYOKIAp KHPKHII GanaHIMrHHAHT
AL JAH HeTIIaHMIIINT;
ra““llau(t’:e-;_ BEPTHKAN MHHOKIAP KHPKHLL KEHIJTHIHHHHD
JIAHWIITN,
Qs(t) — Gomr nosap ey HyKTANTAPHHHHT KHPKHJTHI
96 (t) — &1 woxap YCyB HyKTATapHHHHT KHPKHTHIL NapaacH;
Kypa}g;ﬁ“) Ba [lyg(1), Tlg(() — makn Gepius XapagHiaa TYTyR1aTap 22
PHHHI IIMKACTIAHUII AAPaKacH.
naHaﬂKYﬁHﬂEmnap arperaTHUHI MuI JkapagH
uran U, napamerpiapy cudarnaa Kabyn
H, — ropusonTan (KyHAAIAHT) NMAYOK/IAPHHHE
JIHrH;
Li; — NacTky THK NAUOKIAPHUHT KUPKHALI KEH
L, — YCTKM THK TMHOKIAPHHHT KMPKHIL KEHITT
Vy — MAYOKIAPHMHT SH3MKIH TE3/HUIH;
iy — Fy3a TyruTapura maks Gepuii COHM:

ypHaTHI-

JapaKacH;

ppna P 3BeHOHHHT pocT-
xeunanran (4.9-pacm):
KUPKHIL HanaHi-

[JTHTH;
HrH;
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4.9-pacm. Kupkum annaparn TexHonornK mapamerpaapuii
TaHJALI YIyH CXeMa

HHnaT;u Kil;mfapﬂﬂmﬂaﬂ Mabaym OYIaMKH, arperaTHUHI HII ;KHP::;
% Z, BeKTOpiap KOMIOHEHTIapH AHHK KuiiMaTIapra
Iﬁjzg::dﬂerpfs-ﬁs_]_. Hemax, V=a(F.Z,U,1) q;ymumsmim pocmart;l

apu (U,) Ba arperaTHUHT MII KypcaTKuaaapy (¥,) opacud
ﬁomauumﬂaprm ndonanoBuH dyHKUMATa KETAMH3:

A 4.41)

V,=o(T,). ¢
o Mapamerpuk  onrrumannans MeToutapuHi  KyJL1a0, 7, TP
TOHEHTNAPHHHAT wryspaii KufMaTHapUHKA TOMHUIHMH3 KepaKKH,

TOK M
W Oynma arperarnumr Gapuya YHKHII ,) KypeaTkHH1apH

arpotex
m::{4'rana6napra Tyna xasob GepcuH.
KyHunary d MoOcnamacu  arpoTexHuk —Tanabmapia
H e
Kepax: YHKUHOHAN yexnamuuuiap (Kyiinmnap) ra xaso

O,S%Mm =5 com, [AL] = + 7 oM, (q,) > 97%, (q0) = 85%, [M] =

,A¢cyCRH [I55] < 8%, [11 sl < 1%.

arperar ypea; Ononoruk arpodonnuHr Xonatu uaean Gyarania Xam,

IOKOPHpary ¢, PaBumza mwra TalipnanraH Ba pOCTIAHraHza Xam
YHKUHONAN uexnasmmuIapHy TALMHHNALT JKyJa MyPaKkKkao

Macama, Ijj =
Y Oonc U, mexropn xommoHeHTNapHHM ONTHMA/UIALITH-

PHIINA gyij
“}'Bodlmm;;?am Kputepuan yexknanumnapgaH doiinanaHimn MaKcaara

KenTHpHIraH
6 GepHLIH
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s, I35, Tl — min; AH=%5 cm;
AL=%7 em; q, = 97%:; qs = 85%. (@42)
Tamkukotnap [12] maskyp uveitanMmnapH# TasMHHAGN Y4yH
KMPKHII anmapaTHHUHC TEXHONOrMK NApaMeTpnapd Fy3a TyIUIapHra
MKKit kappa (i = 2) nios Gepyn mapTi GwiaH KyHHIarH GopMyanap

‘;Eﬂale;na TAHIAHWIIM  JI03MM JKAHIMrMEK Kypcaran (4.9-pacmra
paHr):

H, =0,94h;; Ly=1,-20; L,=L,+10, (4.6)

EZ{HT% he — waxn Geprunanuran rysa TynnapuuuHr Yprava GanaHUIATH,
> n ~ YAl Ba YHr Katopnappa jkoiNamran Fy3a TyIiaprark Xocki

SeMeHTapy (TyryHuanapu) opacuaary ypTa MUHHMAI Macoda, oM.
45. Maxra Tepum mamunackumar GynKUusIANIII MOTETH

Maxta Tepum MalMHANApMEMHT pean Jaia apoHTIapnaara
PAIOPTUIMHUET  HucGatan macT fapakaja KOMasTraHHra

UNATIAN SHrH Tepiw aNnapaTAapHHA TAIKAK THI, Joifuxaraul B2

MaBxy nnapunn mo JCHMITHTHHAAT
IAEPHHU3A ykapaéH/IapUHH Fy3a
P LHAJIALT Kap P . 5

napaMeTDnapH, MIIYH OpraHmapHHHT KOHCTPYM”PH B k
NapuHn MAlUMHAHKMHT  KyTHAgTraH arpoTexXHHK xypca‘nmqnapgfﬁ
TABCHPHHM Gamopatnam Gunaw Kymum6 oMo GopuimagTrani ca uf{r
O nmokna [12]. Byumai Gawopatiam — HIMHH macana Ba y:naﬁ
CHUMHHK  dakarrupa XMCOB — 3KCTIepHMEHT mozeapHHH  Hi
UKW 11§11 Gunan Tommum MyMKHH, X0/0C. S —

Fysa TyTUIapuaan naxta Xom amEcHHH TEpHO OMMII Y. 5 GepHil
OIMPHINHWHT Xap Kaupail pesepBUaaH (x¥caknapra Hlﬂﬂ:m i
COHMHN OMMpUIL, WNyHeNNAPHUHT AHAMCTPH B2 amaf:;:m“pm 58
I(aﬂaﬂalﬂ'r“phm‘ annapa-[v Wi T"pKH]J.IH KeurJIHI'HH“ a NAXTA xOM
0.) bofinananmu umkonuaTn TA TexHONOMHK HII x:apaém“;!; e —
AUIECH BA MAXTA TomacMMWHr UIMKACTIGHMIl MESORIAP

ACOCNaHHIIN Kepak. TeXHONOTHK

IITM undopmaumon mMozeniapH [32-34]; Yn:p::;:uerpnapﬂﬂﬂf
apaguu cudarura tancup ITyBud (aKTopnap ,:amnuaﬂui’l cucreMa
TaXIWH  [69,74] TITM  ¢yHKupsUiaHHIIHIH

Cama
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Tap3uaa TAAKHK KHIHLL, YHHHT Tauiky Gornanumnapunn Ky HuAard
cxema (4.10-pacm) Ba TeHI/IaMa WAKIMAA Kapall HMKOHUHY OepaAH:

V=AF,Z,U,7), (4.43)
Gynpa, F,Z,U - KupHUI KATTANMKIAPHHUHT BEKTOPJIApH; T -apryMeHT;
¥V _qukdm KaTTaTMKIAPHHUHT BeKTOprmapH; A — OOBEKT (TITM)

Zf
|

OrepaTopH.

Euyfic g A -
e

4.10-pacm. IITM dpynxnusisanmonHuar GomKapuamMaigarad
«arpo)oH-NaxTa TepH Il MAMIHHACH» CHCTeMACH JoHpacHiarH
CTPYKTYpaBHil cXemMacH

4.10-pacMma F' - HasopaTnaHaauraH, aMMoO pOCTIaHMAiMraH
kupHI (axTopnaph; Z' - HasopaTiaHMaiiuraH Ba GomKapuIMaiiHraH
TAKY TALCHP BekTopnapu; U - cHcTeMaHHHT HazopaT/iaHaguralH Ba
GourKapHIaIurad napaMeTpraapH.

[TTMHHHF MHKHLI KaTTATHKTApHTa TABCHP KYpcaTyBYH XamMma 3HT
MYXHM (PaKTOp/IapHH TYIMFHYa XicoOra oIl Makcanauaa YHHHT TeX-
Honoruk Hill xkapaéunii (TJK) kyifmarn ocTxapaésnapra ajxcpaTaMus:

OYMJITaH KyCaKkiapaaru naxTa XoM aléCHHN TepHb OJIHIIL;

TEPUJITAH MAXTa XOM alECHHN XaBO TPAHCIOPT OKMMHIA HIoc
apanammManapiaaH To3aal,

epra TYKWITaH NaxXTaHH HUFHO onu;

epraH HuFH0 ONIMHraH NaXTaHH TO3aIAlL.

By 7apbup IITM (yHKUMATAHHWHHUHT YMYMHE  CTPYKTYpaBHii
cxeMacHIaH Ky#Huaaru o0seKT/IapHH aXpaTHO oML HMKOHHHH Oepau:
Tenexka (T) FUnAMpaKnapyu Ounanx;
TepuM annapati (YA);
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TepuM annapatyi OunaH Tepuarad naxrany Tosanare (O;);

€pra TYKMIraH MaxTaHW XaBo €
i XaBo OKHMM &pIamuja cypub omysum
€pHaH cypub onMHraH naxraHy Tosanarad (0,);

MeXaHUK-XaiinosuH (B).

= _5:(_ Tap3jard @KpaTHIl CTPYKTypaBhi cXema KHpHIIapH
t({ »2",U) Ba wnkumwiapusm (V) «maiiganammsn Ba my #yn Gwian
TYMYMJlamI‘aH» IITM TXX ¢yHKOMOHAN CXEMACHHW APATHIIHH
abMuHNamM (4.11-pacm).

ot

4.11-pacm. «¥mymaamran» ITTM TexHOJIOTHK HIL skapaéHEANAT
$yHKIHONAN CXeMACH

VA ocrxapaguuupr dyHKUMATaHAII MOAEIHAR F! BEKTOPHUHT
KOMTMOHeHTIapy cudaTHaa Kyiiuaaruiap KaOyn KHTHHIaH:

[7,(f) - Map3a KyHpanasr npoQIHHAHT X0/IaTH;

N-(f) - naxra AanacHiary Fy3a TyIUIPUHHHT KaTHHIATH;

€.(f) - Fy3a TyMIApMHM KATOPNIAPHHHI Hasapuii YK SH3MFKIAH
HETNAHUIIH;

N (f) - TyrnapHy sHramm6 KoM Japaxact;

H-(f) - TynnapHVHT GanaH/LITHIH;

LI (t) - TYTUIapPHHHT 3HH;

N(6) - pedonmanmapan Kefun Fy3a GapriapuHH  TYKATHIL

JapaskacH;
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N,(e) - Tepum GoumanraH naiitga KycaknapHHHr OHMHIMII
JapaKach;
N(f) - oumMnraH maxTaHUHT XOCHIILOPIIHIH;
W.(f) - Tynnapaaru naxTaHMHr HaMJIHK JapakacH;
H.(f) - P32 TYMUHUHT SHT MACTHAATH OYMITaH KYCAKHHHT Map3ara
HuchaTaH solinamum Ganaumur.
Kyiiunarunap ¥, pexTOpHUHT KOMIOHEHTIAPUAUP:
4() - acocwit memtwnaTop Eppmavmma 0y To3anarkird
1000punaétran naxra MHKIOPH;
A,(1) - 0, Tozanaruura xenu6 TywagTraH Maxra XoM amécHHHr
udrocnanranak napascac; 1
A(() - TepUM ANMAPATMHMHT TeXHONOrMK LIMKIHAA HHIHTIAP
IIHKacTNaHUm Japaxacu;
A(0) - Tosanaruyra (0,) xenuG TywagTraH naxra Tapkuouaart
My (naraina yun6 keTaauran eHrIT TONa MHKIOPH;
IT,(c)- Tepum anmapatiaH KeifuH Fy3a TyruIapuja KoJramd naxts
MHKAOpU;
IT(¢) - Teprm anmapaTiaaH KeifiH epra TYKWIraH MaxTa MHKIOPH:
IT ocTencTemanmur kupu seicropnapu: 17,(¢) Ba [T5(0) AaH, HHKHIL
BEKTOprapu aca KyiiMnary TexHoNOruK y3rapyB4miapaan uoopat:
4;(¢) - mammHa Yrranpan Keiing epra TYKH/ITaH naxTa MHKIOPH:
4(f) - vawmmmHa YTrannan keitun Fy3a Tyrapha Kosirad naxta
MHMOPH;
4(¢) - epra TYKuraH K§pak MUKIOPH;

O (9) - Tosanarmy (0,) ra kenu6 TymaéTrai HIOC naxTa MUKIOPH.
0, octencrenma BEKTOPJIAPH:

Kiprumina - O (1);

YHKHIIA -

4() - Hurriy GyHxepuparu naxta MHIIOPH;

4,(¢) - arru GyHKepHIATH NAXTAHMHT HQIOCITHK lapaskacH;

Ag(t) — dmrruy OyHKepHaary naxra Xom AalIECHHHHT [MHKACT-
JIAHTaHNMK fapakacu.

0, octeuctema F, mextopunmnr tamkun stysunnapn 4() - 4(0)
Y3rapysuunappan u6opar. ¥, BEKTOPHHHI KOMIOHEHTIAPH:

4 (1) - mammHanuHT acocuit Gyrkepura fuFHIraH TAXTa MEKAODH;
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A,(t) - GHpUHYH TepUMArK NAaXTaHUHT HQIOCIHK AapaxacH;
4,(1) - acocuii GyHkep naxTacHard YATHTIAPHHHT IHKACT/IAHHII
JapaxacH;

A,(t)- MamuHa acocuif GyHkepura HUFHITAH MaxTa TapkUOMOard
CHIHJI TOJIaJIap YIyILH.
Tepum annapaTHHHHr HII pPeXMMIApd acocaH KyHHEarH
Gowrkapunanuras napamerpiap GunaH GearniaHam:
6y, — HIIl THDKUIIHHUHT KEHTJIHTH;
. - annapaTHh mnywTa caTxura HucGatan SkoHnawHIL
Oanannnuru;

iy - ¥¥3a TYNNAPHHHM annapar MYH Opraiapy OHJaH HIIaHWII
COHH;

Vo - mnunaemiap Ba GapaGannapHUHT TE3IUIH;

Ve — CYPYBUH XaBO KyBYplapuiari XaBo OKHMHHHAHT TE3JTHIH;

K, — AUIMA opraunap, ynapHHHT lopuTManapy Ba 60IIKa KucmIap
KOHCTPYKIHACHHH XHcobra omysuu dakrop.

Tepum annapati (VA) uur cudpatira TenexKaHRHE BEpTHKAN X (¢)
Ba KyHpanmaur );(r) TeGpaHUWIINApHH Ce3WNapid [Japaxana TabCHp

k¥pcaranu [12, 32, 44]. Maskyp TeGpaHuuuiap KyHuzars TabcHpnap
HaTHxkacupa naitno 6y namu [75-80]:

@, (1) - naxTa JanacHHUHI KHAIHIH;

K(t) - TpakTOp FHJIOMpAKIapH OCTHAATH HOTEKHCIHKIAPHHHT
OanaHnry;

Sy(r) - OyHpaai HOTeKHCNHKNAD ACOCHHHMHT Y3YHIHIH,

F,(t) - Fij3a KATOPH HA3APHH YK YH3HFHHAHT KA AL,

AM'(f) - KATOp OpacH KeHITHIHHUHT MEBEPHIAH YETNaHHILIH;

R(r) - arperaT XapakaTira KapuIHiHK KypcaTyB4H KyH.

Tenexxauunr TeOpanumapyu Tepum annapatd (YA) TOMOHHAAH
afieKBaT paBwIja Takpopiaxamd. HaTrkaza macThard kycakiap yana
viunaHand KM IIMHHAENNap THIIApHTa TerMaciaH Konamd, Hil
THPKAIIA WINOB Gepunagrran Fysa TynuaphjaH CHDKHG Keraun Ba
OXMp-OKMBAT TepuM TYMMKTMrH nacasju. ByHJaH Tawkapn X(1) Ba
Jp(f) Y3rapysumnap B ocTcucTemMpa MeXaHMK — XaHJOBYHHHHT ML

wapouTura canbuit Tabcup sTyeun X,(f) Ba j,(f) TeaNaHHIIIADHH l03ara
kenTupany [32, 44, 81, 82].
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1), 1T,), 0,0y, 0,Ty,) Ba BT, ocTcHCTEMANAPHMAT
POCT/IaHaIUraH napameTpnapu Kyliujaru KaTTanuiiapias HOopar
G¥numn Mymiun [12, 13, 32-34, 44, 82]:
MAlUHHAHKHT XapaKaT Te3JIUTH,
HHFTMY COMJIOCHHMHI TepHM AannapaTd [acTKH pamkacird
HHcOaTaH Xonaty;
HUFTHY IHEBMATHK CHCTEMACH/ArH XABO OKHMMHHHHE TE3NHIH;
TO3aNarkYIapAary HiurYK GapaGaHIAPHHHT ailIaHKMIN HacTOTaNapH;
Ma3kyp Gapabannap opacupars TeXHOJIOTHK THPKULILIAP;
MEXaHuK-Xaiifopun ypuHarFumaru TeOpaHUIUIAPHH c?ml"?"::
MEXaHUIMUHMHT GHKpAMK Ba AeMndupraHum Kod(HUHEHTIAPH
Gowka yarapyuunap. 4
Cuctema mopmennpa T, VA, 0, Ba 0; ocTcHCTeManap i
MIKaCHHK ake aTTHPYBYH GOWIKAPHIMAIHTaH Ba Ha30P3T”amaﬁnB?;1
Z' BEKTOPHUHT KyifHparn KOMIOHEHT/IapH anoXuja kypeaTHirai [
83-86];

() - TpakTop iiymamTupysunm  FHIZHpDArHH
PaHHIapy;

#(f) - GyHKepnaru naxTaHuHr YarapyBuaH MaccacH;

Re(¢) - ¥¥3a ynnapununr KapIIHIHK Ky4H;

%() - 0y Tosanarmura kenuG TylagTraH mnaxTa maccac
HOTEKICI) (¥3rapyBuannur);

(1) - 0, To3anarnura kenuG Tywaérran nnoc MaxTa MaccacHs
HHHT HoTekucury (¥3rapy Buannmri).

DyHiumonan cxemanan kypunnG TypHGIHKH, KHPHII BEKTOPIAPH
chcaH TepHM annapatn (YA) ocTcHeTemacujja Y3rapiira yupaim.

YHIa annapatwumr Gup Tomompam, Tenexcka GunaH, MKKHHWHIAH,

MaxTa namacm arpodonn Gunan §3apo GOFMMKIATH SKKOJ KYpHHAAH.
Hemax, 1TTM arpoTexHAK 4(1) - A (r) kypcaTkH4NApHHHHT Aapaxaci
Aafaar TEPUM ANNAPATHHUHT camapani WAL, Gakn arpodoH
XOMath  (F} sextop rtawmun orysusnapsemHr Kuiimariaph) Ba
TeNSRKAHANT ey BEKTOpH Z, KOMIMOHEHTNAapu SrajiaiiiHran
KiitMatiap Gunan xam AHHKIAHAIH, -

ITM mwnaiinuran gana arpoOHNHAHT MapaMeTpiapH (F, E

B
€KTopsap KOMMOHEHTNApH) KeHr werapanapaa y3rapHO —TYpHII
XYCYCHaTHra 3ra:

MHT an-:o'reﬁ‘

HUHT
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Hy@)=1-6cm, S =15-18¢M, L) =0-5cm,

6() = 0, 53,0 I,()=4-12cm, AM'(f) =43 cm,
rpag,

B, = 03-1,1 Ny0)=80-130 Nye(t) = 3-10%
rpan, MHHI.AOHA/Ta,

() = 60-150 cm,  LI'(r) = 30-90 cM, N,(&) = 60-90%
N, (1) = 50-90% N, (1) = 20-45 w/ra, W) = 8-20%,

Ha(t) =3-15 cm.

Tankukornapna anuknanranka [12, 44, 83-86], katop opanapy-
HUHr keHrnuru 0,9 M Gynran pananappa ITTM eTaknoBuu FHAAHMpaK-
napu konesion (1,9 M)RMHT sraTiap Mapkaznapu opackuard Macoga (1,8
M)ra TYFpH KeNMAaCIUrH XamJa eTakIoBYH FHIAMPAKIAPHUHI TypiMya
AMHAMHMK FOKJAHMIIM Ba MallMHA HYHaNTHPYBYH PHJ]JalaI‘ﬂHHHI‘
FOPH3OHTAN TeKMCIHIAArh 6ypuak cumkduH ammanTymack (0, 73
0,93° uerapana) Tenexka (1) Ba y;(f) TeOpaHHULTAPHHUHT OPTHIIHTA
cabab Gynagu. Byrjail TeOpaHuInap annapariapHHHT rOpPH30HTAI
AY,(1) = 2,3 — 5,2 cM Ba BeprHkan AX, ()= 4,5 — 6,9 cm atpoduia
Y3arapapuran CHIDKHILIAPHMHA KeTTHPHO UMKApANH,

IOKopuaa Tankupanasradunex, F, Bextop (4.11-pacmra KapaHr)
Nana arpodoHMHMHT TepuM GoOLNAHTAH MaliTAArH XonatuHu Oaxonai-
nu. ArpodoH xonath — Gy MawkHa TepUMH GouLnaHraH MOMEHTHA
TOCT 22587-85 ma Genrunauran napamerpiap Gunan TaBcH(raHa-
nuran nana arpodonu xycycuatnapununr Hurnaaucuaup [87]. Maskyp
Xysokatra GuHoaH arpodoH napamerpiapiw Ba IITM  arpoTexHuk
KYpcaTku4Iapyra YeKnaHuinap Kyaunraq (4.1-xanBan).

Xanpanman kypunnG TypuOmuku, h.(f) Ba N, () y3rapysuHmapra
MKKH ToMOH7ama (KATTa 3Mac Ba KMYMK 9MAC), Konrasnapura aca Gup
TOMOHNAaMa (kaTTa IMac €Ki KHYMK IMac) YeKNaHHLIIap YpHATHIIraH.

IOkopuparu Tanabnap Gaxapuimaca, XOCHIHM MalIHHANap Ounax
TepHIll KHHHMHIAWANH, YJIapHUHT Il CaMapafiOp/IMIy Macasjiu, TEpHM

COHH oOwajHd, MAallHHA TEPUMM TaxTacH Ba TONACHHHHI cudatu
EMOHNAIIANH.
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4.1-xanpan

T'OCT 22587-85 ra mysodux arpocdon mapamerpraps sa ITTM Hill
K¥peaTkuunapura Kyiuaras dyexiaH|iap

Benrunawnap | Viwamnap | Karraomac | Kwumk amac
ArpodoH yuyH o S
a,() rpag 1,0 =
B,(0) rpag 0,57 |
£.(1) MM 30 =
_ hy (1) MM 30 =
L) MM 50 =
N (1) % 155 e S
e () = 1200 800
N.(0) % - | . Soee
N,(1) % 60 | See
W) % 11 =
) BN MM - .
ArpotexHuk kypcaTkn4nap y4yH, %r_____—al—)-————‘
5 | T Uooiue
6,0 =
0,5 .
4,0 0,2 E——
= U 4,0 :

<<arpol$l:$_naﬁ‘ Kumo0, xosupru naiitnapaa ITTM 6omxapunm‘;z§:;::

K¥pcarno MaxTa Tepum MawuHacH» CHCTEMAacH JOHpacHia i

HHHF g 1:1;; Tavkuanam NO3UMKH, TAAKHK 3THJIraH CHCTEMa i,

OHray TgIaH] HaTHXKACH, ALHW MallHHA TEpUMH MaxTacHAaH ol
CANIMOFI Ba cnehaTHHK Gaxoai onMaiian.

4.6. IV 606 G¥iimaa xymocanap

L. MTAﬂapH:mr rpaguap Ba TYnnamnap HasapMslIapH KoHJallapH

acoc :
MIa Kypuiran ymymnawran smonenn malnHaBsHil cHCTEMAra TACHP
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9TYBYM Gapya TallKH Ba MYKH (haKTOpNapHH Xucolra onmul, arperar-
NapHUHT (yHKUHOHANAHWIN MOAEIAPHHH MU0 YMKuUI, K Kypcar-
KHYTapH CHMATHHM AXIWMIAU Ba MUKIOPHHH OLIMPHINTa KapaTH/raH
TEXHONOTHK KHHEMAaTHMK, JAMHAMMK Ba SXTHMOJMH-CTATHCTHK Maca-
flanapy TapkuONapH Ba HYyHanMILIAPHHA AHWKMIAIITa XH3MatT KHIajH.
Iy Gomc rpadap acocHa KypHirai MOAeIHH «eHHMIIap fapaxThy aed
Xam aTaiigunap.

2. MaumHa-TpakTop arperati Tomorpaduk Ba OGHONOrHK arpo-
'POllﬂap FO3ara KeNTHpajiHraH TallKH TabCHpJIap BaKT [AaBOMHIA
¥3rapuo typamuran wmapoutna ¢aomust kypcaramu. Ly Gouc OyHnai
arperaTHH Ky3raTyBud Ba GOINKAapyBYH KMPHII BEKTOPJAPHHH MYaHsH
BaKT JaBoMHiia (TEXHOJOrHK WII kapaéHH[a) YHKHII BEKTOpIapHra
(arpoTexHuk, OSKCIUTyaTaUWOH, TEXHHK-HKTHCOIWH, HIUIOHWIMJHK,
MyXTaTHK, SPrOHOMHK Ba 0OmKa KypcaTKudmapra) aitnaHTHpYBYH
NHHAMHK CHCTEeMa Tap3ujja TafAKHK STHIN JIO3HM oymanH. .

3. JlunamuKk cHcTemaja KMPHII BeKTOpJapH MapamerplapHHHHT
BAKT JaBOMMIA TacOAM(HMA paBMIIia Y3rapu0 TypHIIM OKMOaTHIA
YHKHLI BEKTOPH KOMIOHEHT/JAPWHHHI Y3TapHIlH XaM IXTAMOIHI —
CTATHCTHK JKUXATOaH TacoAn (il O¥nann.

4. KX arperarJapuHUHI JHHAMHK CHCTEMa cudaTuaars acocui
XyCycHsTIapu Kyiumaranapias ubopar:

° Kyn YM4OBNH, ABHH KYNnaG KUpHUI Ba YMKMII BEKTOpIapHra
(¥3rapyBumnapura) ara;

° GHTTa KMPHII BEKTOPH GUp KaHYa YHKHMILI BEKTOPNApH XONATHIa
TabCHp KypcaTaiu,

o CcHCTeMaHHHT HOCTAlHOHAPAMCH (mapameTp, KypcaTKH'JIApHH
BakT Gyiinua yarapyB4aHIHTH);

o (DaonMAT KYpCaTHIL WIAPOMTH OFMP Ba KEHT BapHALIHATH;

e OCTCHCTEManap Ba dJleMeHTIApHHHT Gup-Oupnura TabcHp Kypca-
THII JapakacHHM TyNa aHMKnai Ba Gaxojaim KHiiun, Oy apa€npa
HOaHMKJIHMKIAP %Yy Ia Ky,

e cucTeMaHH OouIKApHII Mypakka®, dyHKIMATaHHI XapaCHHia
6up KuCM napameTpiiapHi (Maxcyc KyphiMaiap, acbobnap Ba onepatop
épnamuaa) GoLKApHIL MYMKHH, X0JIO0C;

e KyiinnraH MaKkcaara JpHIIHII MAlUAKKATAH MEXHATHH Tanab
3Tajgu.
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4. KX arperar AMHAMHK CHCTEMACHHH OGOIIKApHII BEKTOPH
KOMIOHEHT/IapHHH TapaMeTpHK ONTHMAlIalifa arperatra Kyiunrad
Gapua dyHKUMOHAN YekNaHWIINADHH (arpOTEXHHK, TEXHHK-DKCIIyaTa-
uuoH Ba Gomika TanaGnap Gyiiwua GenrmnaG KyHHATaH aHHK paKaM-
NIapHH) TabMHHIAW JKyJia MypakkaG Macana, aHMKPOFH HIIOKHCH HYK
napca. Jlemak, ontumannamTapyia Gy HKIHOHAN YeKIaHUIIIap YpHi-
T'd KPHTEpHAN YeKTaHHIINApAaH (arperar Hil KypcaTKH4lapHHHHT MaK-

CHMYMJIapH &k MuHHMymnapyan) okifaranuin MaKcaara MyBOPHK:
Hup.
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V 606. MAINMHA-TPAKTOP AT'PETATJIAPH THHAMHK
MOJIEJUIAPH KHPUIL BEKTOPJAPUHUHI 3XTHMOJIHH-
CTATHCTHK XOCCAJIAPH

S.1. MammBa — TPaKTOp arperaT/iapi HII MAaPORTAapPAHBAT j30ra
X0¢ XyCYCHATIAPH

Kok Xihkanurd arperat/apHHMHT HII [IAPOMTH COXa Huuiab
YHKAPHIIMHKUHT Ky#iuaaru Xxycycuarnapy 6unan 6omka Typaars Mauii-
Hanappad (Macalial, CTAlHOHAP BA TPAHCTIOPT MAlIHHANAPH/IAH ) KECKHH
(apk KanamH:

MTAnap ToMOHMAaH HuIOB OepHiajuraH MaTepHauiapia —
Tynpokaa, YCHMIHKAA, MeBaia, XoM aména — GHojoruk skapagHnap
TyxTOBCH3 Keun® Oopamu. By xonar MTA TexHonoruk sxkapagHnapHr:
KyHunagurad 3Hr MyXHM TajaOHH KenTHpHO uHkapamu — skapagnna
TYNPOK YHYMIOPJIMIHHH OWHPUG Gopuil Ba YCHMIHMKIAPHH MaKcam
(Gupunyu HasGatna rOKopH Xocun Gepaguran Ba mawmzaGon Tapsna)
YCeTHpHLI Macananapura 3ujl KelIMacinuri, akcHHYa, yNapHHHT palHoHal
eyrMiapira Moc 0¥ IHIIH 3apyp;

aTpod) — MyXHT XONaTH Xap Aoum ¥3rapu6 Typranu GOHC, TyNpoK
Ba VCHMIMKHMHT XONAaTH XaM JOHMO ¥arapysuan Oynamd. Bympait
y3rapyB4YaHIHK YCHMIHKIAPHHHT HOTEKHC PHBOKIIAHUIINTA (mypKarny-
nap, maxTa Ba ramna komOaHniapu, YT ¥pruy Ba xamax xombaitHnapH
Hlmra canbuil Tascup Kypcataiu) Ba TYNPOK XOJATHHH y3rapHIIMra
(Tynpokka MUUIOB GepyBun arperatiap il cudarura myTyp eTKa3azy)
onub xenaiu;

nuoB GepunaguraH matepualn Oup-OMpupaH aH4a Y30K Maco-
pamapma oiinauwrasn depMep XyKanMKIAPHHUHT Karta €p MaiaoH-
napuaa skofinamraH. Bynu XucoOra onranjia Xap KaHfaii arperarHuHT
camMapacH YHMHT IOKOPH XapakaT/laHYaHnuk (Tesnuknapaa I
onum) Tanabnrapura Kai pAapakana xaso6 Oepumm Onian Xam
AHUKIAHAIM;

arperatjiap Ofaria Y3NapuHWHI TEXHONOrMK ML JkapagHNapHHH
HoTekuc Hynmapan  Gocub®  §Tu6, Hotexmc pana Gyiinab
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v aajard HOTEKHUCIHK-

Xapakat/aHraujaruna Gaxkapaju. H)&i:;zgi;aispaunmap““ 123&:;
Nap KaTTa Ba KMYHK YacTOTAH barnna MixKEOICIIE T }:.HK
P ke, (LS ODIUHDS Yol Faninign {3 OpranapHH TEXHOTOIK
(Gon, raiika, BuHT) 6¥1m1ab KeTuiMTa, Hmﬁ 0B 4yKypJHIHAaH, YCH a
MaTepHaiiapian (MacanaH, ?F“aTH,H M JI37'KJlaF| Gyinya opTHK:a
MK KAaTOpHOAH) BepTHKan Ba KYHOANAHT  aavcHra. GOpHiIES :
Ciskuwnra, 6up depmep xyxamuruga Hl::a P H“ponalﬂ,
Aanana xapakatnaHun Y4YH KaTTa 3Hepru# Hpuul Kypcarrxmmapl’:ma
A2 aca nadakar arporexuuk, Ganku OYTY eaHIH OMEPHITE :
nacaluImura cada6 Oynamu; arperar MIIYH g canGuii TaBCHD
asosmii TeGpanmmnapumur Maskyp KypcaTki e
AHaNA opTamu; JIIura MasB

: Ilc];p?ll:i Gapua Typnraru KX arpera'rnapHH":;;nHmH a,-porexﬂl;l:rf
THK Xoc, MaBscym pmaBommitmurit sca ﬁaxca:;]apma 5 Kynyﬂﬂgo_
TANGHPHHKT Typura, YeumnuknapHunr xoccflI s myﬂmpmml-S
TYMPOK-HKnMM mapontrapura Gormk, Macanar ’ouura Tafiépaan "
40 kyn, éary mynropnam 15-30 kyH, cpﬂﬂF'““O kyH, FAIIa YPHMH y
KYH, MaxTa skum 6-12 kyw, Oyrmoii axnm 15-3 nap;ﬂ{ — cMeHaﬂH,
30 kyn Ba 6. Bynnait ucka Mynnariap arperat. mnapaa piunaTHIIH ;
Oab3an kevaro KYHIY3, sibHU yerapaBuii IOKJIaHH 1§ MHKAOPHATH H
YIAPHH Texuuk cog Xonatna ymna® Typuur 3ca apuun Tanab oTanH.
TYPHArn s3xTHéT KHCMnap, TabBMHpIAaIn MarepHalii F;rﬂ aMOangauHOH
By oxup okugar Oup 6upnuk maxeynor eTHmTHP“"”le yauHE  KomJial
capbnapru  ommpyg 16opanu, mammHanapHa ¥

ual
aH OJIAHH
MYBIATH  4¥3unuG  keragu g ynap MyAadaaTHA

YHKapam;

MaliMHanamry
Auran mapohmapn
Ennuucmg, Ky My
TOFon N Maccugyn

Yarapnb Typa-
H lanaunnux wiunapn o4HK xaB‘o_ﬂaofBapéMFHPﬂa;
a bakapunann: ncenk sa COBYU'&", fip HOTEKHC Ba
Ba Towm Tynpoxnapaa; *‘35"”"63 ﬂma})mml‘ TypiH
4PHIA; napeapuiunanadtrad YCHMIH 2 na 6.). SHrH
MIMrHza, roBnaranna, étnbd lcojlralllf 6y xonatnap
PATHIN, roituxamamy pa uu.ma'rulﬂﬂdﬂa i
OMHHMING 3apyp. Axc xonza Maumr MK HIUOHYIH-
OHSIMNNTHHT XaMm, KHCMAAPHMHT TEXH
a0 &Y nnaiiy- ALLITH-
TYNPOKKa Hurnog Gc}l;yﬁqn, '_':KyB‘IlI-, HJ‘II[I-IS-MQB&JI&PHH;;;;;H‘ By
PYBYM, Vpuin Malunnanapu acocan abpasuB MyxXuTIa HII

HKapaCHUHUHT 1y
JHIHHY Xam Tagp;
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ancHH IleTtannapHd, OMpWH4YM HaBOaTa HINMH OpraHiapHH Te3ia
CHHJIMILIHTA ONTAD KeNaaH.

4.2-maparpapa kentupuiranugek, MTAnapHMHr MII II3POHT-
JAapH ynapHHHT [AMHAMMK MOJENHra TallKapHiaH TabCHp OSTYBYH
Gakropnap TymnamunR X0CHNT KUNamH:

Fin — mama Mukponpodunuaard HOTEKHCTHKIAPHHAT OanauH-
JIHTH;

Fii2 — mana muxponpoduiu HOTEKACIHMKIAPH ACOCHHHHI Y3YH-
JIHTH;

F 113 — HOTeKHCIHKIApHHUAT YacToTack (Takpopianumi) 8a 6.;

Fi21 — Hunios Gepunaérran YCHMITMKHHHT Gana/mry;

F12; — YCHMITHKHUET 2H#;

F23 — VUMUK nosicH €ku XOCHIHHHAT HAMJTHTH;

F124 — maxTa xycaxnapuHHHT OUMJIHLI JapaXcacH;

Fips — NedonuManmsigas KeiiHH Fy3a OapriapHHMHT TYKHTHII
JapaxcacH Ba 0.; €

F3| — MalIMHAHHHT TOPTHINTA KAPIIHITHTH;

Fy; — mpHraTens THpcakiu BaNHHWHT KapIIHIHK MOMEHTH,

F3 — TOpTHINTa KApWIHINK KyYHHHAHT MOMEHTH;

F24 — KOBOaru Kapuisiik MOMEHT KBa 0.

Kelinnru maparpadmapyia Maskyp ¢axrop (Bextop)iapiai 6ab3n-
NAPHHHHT IXTHMONHI-CTATHCTHK NMapamMeTpiapH aHHKNaHTaH Bd Taxmn
3THIraH.

5.2. IaxTa Aanacn MEKPONpodHIN HOTeKHCAHKIAPHHHAT
IXTHMOJHH-CTATHCTHEK X0ccaiapH

MaluHa-TpakTop arperatjiapHHi AMHaMHK CHCTEMA HaKauaa
TajKHK STHII YYyH yJap Huuiaiijuras €Kk Huuaérrad Aaia arpodon-
JapUHH [apaMeTplapHHHHT COH KHAMAaTNapuHd ONAHHAAH aHuKnal
Tana® stunagu. YyHkd fana arpoOHWHMHI MapaMeTpiapH OJIIMHTH
Gobnapaa kypcaTHATaHMIEK, cHcTeMa XOJIaTHTa TallKapiaaH TABCHP
3TyBYM HazopaTiaHajyraH Ba GomKapuiMaliurad F BEKTOPH KOMIIO-
HeHTNApHHUHT OHP TYPYXUHH TaIKAI STanu.

Tana arpodoxHHHA Tonorpadmk (Tynpok, Aana (03acHHUHT :L:ycy-
cusTNapn) Ba GHOTEXHOJOIHK (MallHHA WIIYH OpraHiapH Gunau y3apo
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Tavcupua Gynajguran YcumimknapHMHr XoccanapH) arpogoHiapra
AKPATHIL MyMKHH.

bu3 Maskyp naparpada maxTa jganajapHHUHT Tomorpaduk Ba
GroTexHoNOrKK arpodoHNapH XycycHATIApHHHM ypraHamus Ba yJap-
HUHT NApaMeTPNAPHHH HXTHUMONUH — CTATHCTHK MeTOAnap EpaamuAd
aHUKIaiMu3, na-

Tonorpadmuk arpodon 6up xatop mapamerpiap Ouman Tascid P
Hanu. llynapnan ar myxumm naxra aamacHHHHT MHKpONpOQHIHAH
L%k it

MabiymkH, nana 03acHHUHT HOTEKHCINTH arperaTiapHi d)as:;o,
Te6panuimra onu6 Kenaju Ba yiap TOMOHHZAaH GaskapunagTral ‘l'H 2
TIOTHK kapaéHnapunur Gapkapopaurura canuii TabCHP Kypcatal HHH’
32, 44). Nlana mukponpogmauHuHr cTaTHCTHK xaPaﬂepHCTnxanaxgﬂnK
AHHKNAW YYYH YHAarM HotekwcmMkyiap KynuHua pefikanap, ;" S
npodunorpadnap sa reogesuk yeynap épamnaa yriasan [&f 1 exHaT

Y METONNApHMHr acocmif KaMuMIMTHM KyHHAarniap: Mﬁnam

CapdM KaTTa Ba W ymymm mact; erapnuua y3yHJIMKAArd Xco b
Oasacuun ommm Ba yuu pama rosacnra mucGaTas ypHATHIN MYPaKKas

ra OTEKHC-
AIPCTATHU Teknc ropmwmra KarTik Tabcup ITYBUH K2 ;
THMKIAPHK ¥14a 6¥nmacury.

2
EA )

3.1~ 3
Pacm. Maxra panacy MEKponpoduan ROTeKHCIAKIAPHEE KAl
STANHraN Xapakargan KYPHIMARHHHE CXeMacH
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bus xam mexnar capdnab naxta ganacu MHKpompoGUIM HOTeK#C-
THKIAPHHA Y3/YKCH3 Kaif[l 3THO OOpHIIHH TabMHHJAMIHTAH MaXcyc
Ym4os xypunmacuuu aparauk (5.1-pacwm).

Kypunma HoTexncnukinap GaNaHIIHTHHA YTHOBIH TEH30METPHK
nnacTHHa (4), HoTekHcnuknap GOpPMACHHH KONMMpOBKANaiAHraH MoJo-
30k (6), noeogok (3), Braka (5) Ba xuco6 Gasacw (7) aaH nGopat. Xuco6
asacu IT mraknmparn xecumra Ba 4M y3yHmukka ara Gysran nnardop-
Magup. IInardopMaHHHr y3yHIUIH YI49aHaTHraH HOTEKHCTHKIAPHHHE
3XTHMOIH y3yHIHIHAAH OHp Heva GapoGap karTa.

Kypunma arperaTHuHr HyHanTHpYBYH Ba eTAKIOBYH FHIJHPAK-
NapH OpKacHra YpHaTHmamgH. ArperaT XapakariaHraHza Famaupak (1)
nnardpopMaHH TOpTamd. Il0n030k (6) HOTEKHGNHMK YCTHAA CHpPFamHo,
HOTekucnuknap (OPMacHHH KONHPOBKA KHNajd Ba TeHzoMmerpui (4)
NIaCTUHKAHM HOTEKHCIMKNAp GanaHjuMrura mpornopluaHans Gyiran
Oyp-uakka Jedopmauusnainn. ITnacTuHkara EMUIITHPHIITaH
TCH30pE3HC-TOpJIap Ky4aliTHpruY OpKanM ocuMuiorpadra CHrHan
¥3aramu. Ocuunnorpad 6y cHrHanmapHu Y3nyKens paBHInAa Kaitj aTHO
Gopaau. [ToBOAOKHHHT GMp YYHHY FUIIHPAKHHHT adnasnm Ykuaara (2)
HyKTara IAPHHPITH MaxKamIaHWIIH arperat BypHak
TeOpaHMIINapUHUAL  YIYall aHAKIATMra  Kypcaraguran — canOuid
TALCHPHHH AYKOTANH.

5.1-xansan

IMaxTa ganack MHKPONPOGHIHHUHT CTATHCTHK XapaKTepHCTUKANAPH

Vuactkanap | h,om | o(h), | Lem [a(l), cm| S, cM | 6(S), om
cM
Yan rungupak | 4,90 1,70 17,5 10,3 18,9 8,79
Taru
Vur runaupak | 4,95 1,87 15,4 9,62 17,6 7,82
Tarun
Wynantupysun | 4,85 165 | 157 | 960 | 19.1 8,7
FHIHpAaK Tark .
Ypraua 4,90 1,77 | 160- 0 B8NS 8,43
KHiimart

K
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OcuunnorpaMmanap TaxXIHIH IIYHH KypcaTAMKH, npoduiorpaM-
Manap STpH YH3HKJIapH JOMMHI aMIUIHNTy[alapra xam, OJOHMHH AaBp-
jlapra XaM ora smac, ABHM Tacomubmii xapakrepma. Illy OGoHc
npodunorpaMManapra SXTHMOJIHE MeToiap EpAaMHa MILTOB GepHliH
[89]. Mmnos 6epum HaTh:kanapu 5.1-:kansanra KMpuTHATaH, JKaasania
h o (h); I, o(l); S0(S) — Terummpya HOTEKHCIIMKJIAD OanaHUIMIH,
Y3YHIHTH Ba KaOAMHHHMHT MaTeMAaTHK KYTHJIMILJIAPH Ba Y¥pTakBaJpaTHK
YeTNaHHIILTAPH.

5.1-xapBannmaH KypuHuO TypHOOMKH, FHIOWpaKiap Tarkgard
MHKpOTIPOQHJIHMHT CTATHCTHK XapaKTepHCTHKaNapu TakpuGaH OHp
XwWiga, mwy Oouc MallMHATAPHWHT AWHAMHK XWcoOnapuga yJapHHHD

ypraua xuitMaTnapuman oigananum mymikan: £ =49 cm; [ =16 cm pa
§5=185 cm.

Jlana MHKpONPOGMIM HOTEKMCIMKIAPHHH YIYALIHHHT TaknHd
STHITAH METOJHKACH ONMuif, Wil y4yH Kynad Ba aHHK HaTHXXaJlapHH

Oepany.

5.3. Taxta ganacn Ba iijyuiap MuxponpodnIapuan >XTHMOIHI —
CTATHCTHK KNXATAAH Gaxonam

[Maxta Ba XocHI KOJMHKIAPHHH HHFHIITHPHII MAalUlHHallapHHHHT
ACT YacTOTAaNW MEXaHWK TeOpaHWIIapH acocaH HYn doHmapuHHUHT
HOTEKHCIIHTH, TBHA MallHHANapHH TEepHM malituja aratiap Ba KaipH-
nHW  Maiigonuanapn O¥iina0, TpaHcnopT XoJjaTHAa 3ca  jananard
TYNpOKNH Ba IaralH iiymapaa XapakatTiaHuinu Tydaiinn rosara
kenanu [32, 44].

Bu3 TYKKH3TA NMaxTa JajacH Ba YJNAPHHHT KallpHiuil MarnoHyda-
napy, GewiTa TYNpOKIH Ba TYPTTa luaranid Hyanap HOTEKHCIHTHHH
TankuK aTauk [77].

Xamma dornap HoTekHcuKIapu Gasasuii TPAKTOP KOMEICH OYiin-
4a Ynuanpu. Opaunaranapau ynuaw kapamu (4L) TpakTop IIHHana-
PHHHAT GoTMpHnHII KOGuMHATHHMH XucoOra OJITaH XOJAa TaHIaHAH.
TankuKoTnapuMu3aa aHuKIaguky [79], arap HOTEKHCIHKIAp acOCH-
HHHT Y3YHIHIH WHHA H3H CHPTHHHHT Y3YHIHTHIaH KHYHK O¥nca ymap
wHRanap taruga Sotupunul xonanu. ITaxra Tepnm (XB-5,4) Ba kypak
tepumt (CKO-5,4) maummanapugarm 15x30" Ba 12x16" mopennm
IMHANAD H3MAPH CHPTHHHHI Y3yHnuru Ternimnvya 56,2 sa 32,8 cMm ra
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TeHr. Jlemak, ¥nuam Kamamu (4L) 56,2 cMm naH Katta 6YAMmH kepak
[90]. Llynnan xenu6 unku6, 6u3 AL = 60 oM Ae6 ONIHK.

Muxkponpodun npodumorpammanapura Huuios Gepum Gasach
Kylinnaru opmyna opxany anukIaHau [91]

yo 2
= 2, ’ (5.1)

Oynna, V- mamuuanuHr Xapakar Teamurn (M/c); Py — MalluHa XycycHit
TeOpaHMINAPUHNHT KHYHK 9acToTack ().

5.2-kamBanga pyxcar 3THITAH Te3MHKIApAAa XapakaTiaHajuraH
XB-5,4 pa CKO-54 MalMHANADH YYYH TAAKHK STWIran (omnap
HOTEKHCIMKIAPHHUHT MaKCUMal Y3yHJMKIapW XucoOra OJMHIaH
NinoB Gepum Gazacy ysyHnukinapuHanT ({) KuHMatiapH KelmTUpHiraH.
Xucobnamnapaa Xycycuii TeGpaHumuiap KHYMK HacTOTANAPHHHAT
gylﬂﬂaili Kuiimariapu onungm: XB-5,4 yuyw 0,1 ¢ Ba CKO-5,4 ydyH

e

Vnuam Gasacurunr (L) kuiimarnapu [91] agabuétaa keaTupriraq

TaBcuA OYinya TaHmaHay Ba 5.2-kajpanra KHpHTHIAH.

5.2-xanpan
Taakuk sriiran Gortap yuayH nuos Gepuur Ba yordai Gasanapi
Y3YHIUKJIAPHHUHT KHiiMATIIapH

don V, mlc LM LM

Cyropuin  3ratm = Ba 1,07 67 670
Kalpuaui MaiiioHYacH 115 42 420
Jananaru TynpokIH iy 142 8 890
1,47 54 340

Llaramny iy 2,43 150 1500
4,09 150 1500

5.3-KanBanaa TAAKAK STHIraH (OHIap MHKPONPO(HIIApH HOTE-
KHCJIMKIAPHHAHT MaTeMaTHK KyTWMwy (m), ypTaKBajpaTic yeTna-
HummapuHuEr (0) 0,95 aXTUMOITMK GHIaH Yarapuul AHAMasoHNapH Ba
YpraKkBafipaTUK HeTIAHHILIADHUHT ypraya KuiMaTIapH (&) kenTH-
pHIITaH.

5.3-kansanpard paKamiap TaaKHK 3THIraH (oHNMapHUHT CTATHC-
THK XapaKTepHCTHKAIapH m OyHi4a Xam, & Gyitnaa xam Gup-Gupuaan
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cesunapiu napaxanga ¢apk KWIMLIMAAH nanonat GepmoKaa. Eym..
Kapamac/ias, MaxTa Ba Kypak TepHil MallHHAJIAPHHHHT HII [aPOHT/IapH
YUyH nana Ba iynap

5.3-xanpall

HCTHK
TaxTa nananapu Ba iynnap MUKponpodWUTApHHHUHL CTAT

KuiMaTaapu
&,cM
Tapkuxk stunran yuactka m, cM %M
TYPH, Ymuau iiynanumu
[Maxta nanacu, srar
6;mxa6:' > 4,82 2,13°2.00 ig
ITTM §rrymra Kazap 3,60 4,39-5,86 s
IITM Vrraupan eitun T
Kattpumam maiinonuacu, 3.75-4.53 g
| oramunr iananrara | %2 o
Hananary TYNpOKH Hy,
PHIZMpaK Konesick 6Yituua: 6,54
Yan eTakuy runaupak 8,79 5’89-;’(1}3 5:48
YHr etakun runy paK 7,52 4’93_9!66 2.32
- fykantupysan runpmpai | 3,73 199200 —
Waranny Wiyn, runompai
Konesicu 6¥iinua; 7,60
HaI eTaKyn Funpupak 10,28 6’93"8’23 7.93
YHT eTakuy FHMpaK 10,56 7,23-8, 4’07
%&Mﬂl’a" 6,99 2.30-3.84 ’

Yprana (& = 1,5 3 cM) Ba oFup (& > 3 cM) MUl 1IAPOHTIAPHIa MOG
HICKHTa Ty pyxra axcparsumsmm My M.

Iy pais xiﬁ?ﬁ, naxta (xys-s,ct) pa kypax (CKO-5.4) TGPW"‘:;
MAUMRANAp Hoxynaii Tonorpauk wWApoWTApAA HULTAMAM (TazK 2
STWIRaH domnaphymr 78 donsra AKMHUAArHM HOTEKHUCIHKIAp YYYH o
3 om). Taxra Nananapu Ba ynap Ownad uerapajom fyimap
M"Kponpoti’l‘lﬂﬂapl‘mm-lr napametpnapy MTA AMHAMHK CHCTeManapH
MOnemapuan Tankuk ytHmza KHpPHII BEKTOPIapHHUHT KOMIOHeHTIApH
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;}Hd}amna KaOyJl KHIMHAK Ba CHCTEMAra TAKAPWIAH TABCHD 3TYBYH
aKTOp/ap XyCyCHATIapHHU SHIH MabIyMOTap Guian Goiuramy.

5.4. IaxTa nanacn MEKponpodHIH HOTEKHCIHKIAPHHAHT
IXTHMOIHII-CTATHCTHK TAXIHIN

. bu3 kumiok x¥kanurn TexHuKacHHUHr KabyIT Ba Jana CHHOB/apH

:’:Kg?-ﬂﬂaﬂuraﬂ, CHHOBJIAD HaTH:Kanapu OWIAH AHMH TEXHMKAHHHT

GaioTegHHK, TeXHHK — SKCIUTyaTalioH Ba AMHAMHK KYpcaTKH'Wiapura

i epunagurad Y3TTCCAM Ba «BMKB-ArpoMamm»ra TerHiuiH
4 NanajapuHIHT MEKpOnpoQLTapHHY Yprasauk [76].

b Mukponpodunnap HoTekHeIHKIapH XycycHATIapH 5.2-naparpad-
Ifa €puTiiran Maxcyc Kyphima épaamua naxta Tepumu natiruna ITTM
Xapakar iynamumu (f) 6¥iinya kaijn ot Hamiokana HOTEKHCITHK-
napuunr Z(1) Taconudmii dyniamsacy omuuau. Onuxrad Z(1) dyHkums-
Map Tymnamu O¥iiMua mana 03acH penbeHHHHT CTATHCTHK XapakTe-
PHCTHKanapuxy 3XM Ja Xucobnau AacTypH Mt YHKATAH.

» Maskyp mactypra MyBoduk Xap OupHuAT ysyHmarn 50 merp
Oynram onrtura yuwacTka yuyH KyiMzarm CTATHCTHK KypcaTkuwiap
AHUKNanM (5.4-xansan):

m(Z) — HoTeKHCTHKIap OanaHJIHTHHUHT MaTEMaTHK Ky THITHIIH,
a(Z) — HoTexucIMKIap OanaHTAIMHAHT YpTaKBaJipaTHK YeTIaHH
m;
p(l) — HopMannamray KOppPeIALMOH Y HKIF;

o(/) — HopMaJLIamraH CreKTp 3AHIHIH.
5.4-xansan

Jlana 103acu NpoQHIMHHHE CTATHCTHK KYPCATKAIApH

VYyactka | m(Z).cm | o(Z), cm I, M B, I/m o, I/m

HOMEpH
1 5.7 1,60 0,64 2,46 0,935
2 4,2 1,40 0,62 2,54 2,590
3 2,6 1,39 3.45 0,45 0,485
4 T4 2,10 2,53 0,62 0,630
5 5.4 1,85 0,73 2,16 2,070
6 4.4 1,37 1,50 1,05 1,310
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5.2-pacMia fana fo3acH npodWUIAPHHAHT HOpMasUlalurad Kop-
pensumon p(l) Ba cnektp o(/) 3MWIMKIAPHHAHT TpaduKIapH KerrH
puiran. HoTekuenikiap acocHHMHT y3yHiury | Ba HOTEKHCTHKIIAPHHHD
TaKpOp-NAHUII YacToTacH @ Maskyp (yHKUHATAPHHHT apryuellmﬂp“
cuparhaa kabyn unmmran. By aprymentiap >kapaéHIapHHHT
XOCCaNapH Ba CTPYKTYpacHHM Tapcuraiiay: KOpPesHOoH QyH KA =
BAKT I0MPa-CH/a, CIIEKTPaN 3UWIMK — YacTOTa JIOMpacHia.

S:2-pacm. Maxra ganacn MHAKpPONPO)HAHHAHT gHopManamran
Koppensiumon pynxnusncn (a) pa cnexrpai suuanrananr (6)
16 rpaduxknapm:
Xap S0 merp OPaNHFHAA TANKHE YTHACAH Aaja yuacTKasapi

HTMI-G rpaq’““_“fpnuur 3rapmm xapaxtepuiai KypHHHO Ty pHOAHKH,
o NapaKat Hynunarn nana josacu mpoUIMHHHI acocmil CTIEKTP
CroTanapu 0 .., 12 m' opannrupa ramm, crexTp 3MWIMKIAPHHHHT
;:KCI:\WMH 0 man 3 m' rava Gyaran uacrotanapra TYFpU KelamH.
oy Jfr’:!;m“"” HHTepBANHHMEAT (/) kuiimaTnapu 0,62 aan 3,45 meTpraua
HHTepBania TeGpaHus Typanu.
Cnem-pHHHr Xap GHp "acToTackra KyliMparuya aHHKIaHAJAHIaH Li
DaBp (HoTekHenap acocHuunr Y3YHIIHTH) TYFpH KeManH:
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2r
L, = (m). (.2)

@ = 0 Ba @ = 12 M kuiivatiapun (5.2) Kyifcak, L, =
Ba L; = 0,52 M. [lemak, acocHii maspnap Kuitmatiapn L = 0,52 M pan
L — ® raua TeGpanu6 Typanm.

Bup panaparm anoxuma ywacTkanapMET mpodHmOrpaMmanapu
Oyinua xpco6ma6 Tommiran p(l) Ba o(@) GyHKUMANAPUHMHT rpaduK-
Jlapu Oup — OupuaaH ce3unapiy paBuiLia GapK KA.

Hana ro3acu mpoduuiapusn arperatra TabCHp STYBYH QyHKIHS
cudatua Gaxonam yuyH pe(l) Ba Oep(®0) KYPHHHIIALATH KHAMYHATH
CTAaTHCTHK XapaKTepHCTHKaNapHu Kabyn Keummira Tyrpn kenagm. Iy
MaKcaana onTHTa y4acTka yUyH ONMHIaH KOPpenAlHoH QyHKUHsinap Ba

CHEKTp 3MYIMKIApH KyHupmard mdomamap OuIaH anmpoKCHManaHIH
[36]:

pll)=eMeospl; (5.3)
200’ +a’+8%)
J(m)_;.r(mz—az-ﬂl)z+4a2mz’ (5'4)

OyHpa, a - p(l) koppensiiuon (QYHKIMAHMHT CYHHII HHTEHCHBIH-
THHH TaBCHNOBYM KO3 hHLHEHT;

B — Taconudwmii jkapaéH AaBpHIA TAIUKUN 3TYBYMIAPHHAHE ypTayia
4acTOTACH;

1— cyFopui sratapy ¥Ku 6¥iinab koppensiuys HHTepBaJIH.

Mukponpodun koppenaupoH (GyHKUMATApHHHHT ANNpoKCcHMa-
HManam Ko3gQUUHEHTNaPUHAHT KuiiMaTiapy Kyiupar dopmynanap
EpamMHaa aHHKIaHIH:

T

B 265 (5.5

i 1
=24
FFe= n[p(f.)]’ (5.6)
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Gynna, l,— koppensuus iynu (koppenaunoH dyHKiLms rpadura | yKurn
GupHHIM MapTa KecHb YTraH HYKTaHHHT ablccacH);

p(l)) — Hopmannamras KoppenSUMOH (YHKUMAHAHT OHPHIIH
MaH(Wif MaKCHMYMHHUHT KHAMATH.

5.4-xansan pakamnapuzad (oliananu6é o Ba B KO3(QUIMEHT-
JIAPHUHT Ypraua KUMaTIapyuHH aHUKIaiMu3:

tep=1,5M" Ba o= 1,546 M.

«Hamyramm» rpaduksuBr HopMarUiamraH KOppeNAIHOH ¢yHK=
LHACH Ba CTIEKTP 3UMNUIMHUHT aHANTMTHK Ky PUHULIIAPH:

p,(0)=e"Mcos1,546 £, (.7

2-15(0° +1,5° +1,546%)

a (a)) = 3
= n(0* -1,5* —1,546%)* + 4- 1,5 @”

(5.8)

Hopmannawran koppensmon dyHkimsa pe(l) Ba CHEKTP SHUTH
Sep(®) rpadmicnapy 5.3-pacmaa kypeaTHaTan.

S.3-pacwm. Iaxra ganacn MEKponpod RN «HAMYHAII?
Koppeasmuon gpynxnuscn (a) pa cnexrp 3mammranaar (6)
rpadaKIaApH

5.3-pacMpa kerthpwiran r X i
4 adHKna TaXJTAIH HHOarninapHH
Kypcatnm. i s o i = i

192



[ = o(t —> ®) na koppenauyon QyHKUMA HOMra MHTWIAM, 6y 3ca
HAPAEHHUHT 3ProAuMK SKaIMrujaH Aanonar Gepamu. Jemak, pe(l) Ba
Ocp(®) XapakTepucTukanapura sra GyiaraH Tacomudwii yHKIMTHUHD
peanm3aumsacH Oapua MyMKMH OVNraH peanusauusiap TYIUIAMH YY9yH
«HAMYHamm Oynamu.

CrcTeMaHMHr KMpUII TabCHPNapy AUCTIEPCHSCH CHEKTPIAPHHUHT
vacToTanap nuanazonu 10m’ (1,6 T'n) xuiimarra4a, CHEKTP 3HIHK-
NapHHUHT MakcHMymu aca  0...0,5 M (0..0,09 Tw) amanason mumpa
éTanu.

Horexucnuknapun Takpopnanuu (@) 4acToTacHuu ommb Gopumnm
OunaH Tamku Tavcupnap CreKTpal 3UWIMTHHH Kamaiin6 Gopumin
Te3namany.

Hlynnait kunuG, Kupum TabcHpiapd (BEKTOPNAPH)HHHI HMYKH

CTPYKTYpacH TNacT 4acTOTanu JHCMepcHs CriekTpu Ownan Taschua-
Ha/iy.

5.5. Illaku Geprm gaBpHAa FY32 TYIIapH NapaMeTPIAPHHEET
CTATHCTHK XapaKTePHCTHKANAPHHE ARHK/IAIN

Fy3a Tynnapu naxta nanacu GHONIOrHK arpo()OHMHHHT IHI MYXHM
KommoHeHTHAup. Fi3a Tynnapy naxTa KyJTbTHBATOPH, THIINHIN Ba MAKIT
Oepuil MocnamanapH, BEHTHIATOPIN Ba INTAHTAIM JOPH ITypKardynap,
naxTa Ba Kycak Tepuil MallMHANApH, Fy3anos IOMYBYH Ba TYIUTOBYH
MalINHANAp YYYH TeXHOJOTWK MarepHan xucoGmamama [92]. Fysa
TYNHHUHT DanaHONUrd Ba 95HM; €H LIOXNap, kycaknap Ba Kypawiap
(woHanap, rynnap, TyryH4auap) coHy; Goul nos, €H WOX/ap acocnapy-
HUHT JMamMeTpnapy; Kycakiap Ba KypakiapHUHT AuameTpnapw; fysa
GapriapMHUHT YMamapy; Kycak Ba KpaknapHuHr (WoHanap, ryJuap,
TYryHYanapHHHT) Fy3a TyNMHUHT Oanasumarid Ba SHM Oyiinua jkoiina-
WV KOHYHUATNApy; nedonmalysiiaH KeiHH Fysapgark GapriapHAHT
TYKMAMII fJapakacy; MallWHa Tepump GOIUIaHTaH MOMEHTAA ¥y3a
TYMMapHaard MasiKyJ KYcakiTapHHHT OUMIMII AapakacH; Omp rexrap
MaxTa MaiJOHMAArH FY3a TYTNNAPMHUHT CORM (KY4aT Kanuuauru) kaGu
Fy3a Tynnapura GoFnMK 6up KaTop MapamMeTpnap aKCapuAT NaxTavinkK
MAIIMHAIIADAHUHT KOHCTPYKLMACH, KMHeMAaTHK Ba TEXHONOTHMK ML
peXKUMIAPHHN acoc/allja, WITHW OpraHiap, KHeMiIap Ba annapariapHi
pocTiaiia GupnaMun Matepraiap pomann 6askapanu [92, 93].
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Fyza Tynnapu 6om nosAcH, €H MIOxJIapH Ba XOCHI 3JIEMEHTJIapH-
HHHT TEOMETPHK Y/T4aMJIapH Ba KOMJIAIIMIN KOOpJAHHATATapH TyIuiapra
waxn Gepysun MTA ¢yHKUMsIaHWII MOJETH KMPHIN BEKTOPHHHHT
KOMIMOHEHTIapH XHcobNaHau Ba MasKkyp arperaT WINYH OpraHjapHHH
KOHCTPYKTHB Ba KMHEMATHK NapaMeTplapHHH acocialll, arpoTeXHHK
KypeaTkuunapunu Gawopatnampua Qoinanannnany (4.4-naparpagra
KapaHr). y
[Mynapun xuco6ra onran xonna, main Gepuin JaBpuia Fysa 1{;2_
7lapH TiapamMeTplapvHU aHHKIAN Ba YJapHUHT CTATHCTUK XapakTep
THKanaphu xucobaaw pa Gaxonaura 10oUp TaAAKUKOT/IApHA 6axapaHK. 2
Vpraronanu r§3a Tymapusmnr TaZIKMKOT/IapH AABOMIZIA MaXCy®
ficanras yuykiu koopauHatop [65] &ppamupa Kylimmard nmapameTp
JAPHUHT YI4OBNAPH YTKA3UIIH: 5
Bachy = TEF]“HLLIJIHH& four mos YcyB HYKTACHHHHI KyHJanaHr
HeTNaHHIIK Ba GanaHiury; VR
Vi, Xy m ¥V, , Xy — Gomr mos Ba XOCHI wIOXJapH ¥Cy
HYKTanapiHUHT KOOpAHHATAIADH;
Ye, Xs3 Vi, X3 V3, X; Ba V,,, X, — monanap, ryjuap, 'ryrymﬂﬂf;P
Ba Kypaknapuusr OY pa OX Vyinapura HucOataH JKoHIanH
KoopaHHaTanapH.
(8):¢ YKHpﬁom nost Yxu 6¥iinat iyuanran. OY yku OX yrura THK
HyHanran 6§u6, rysa KaTopH Map3acHHHHT YYKKHCHAaH Yfaﬂ“-
JNOBJIAP MaifTHAa (Mion ofiMHr oxuprza) GUTTA Fy3a Tynmaari

YCYB Ba XOCHN IMIOXNApH Xamja XOCHNI 5JIeMEeHTIAPHHUHE ypra
COHNApH aHUKNaHaW: YoyB moxnaph — 0,32; XOCHI LIOXJIApH — 11,3;
WoHanap — 1,58; rysmap — 0,51; Tyryruanap — 1,76 sa x¥paknap — 3,17
JI0Ha,

i‘(JTIiOB.TIap HaTIKanapura mareMariik CTATHCTHKa MeEToQIapH
OWian TakpuOanap aHMKIMrHHIHT pyxcaT STHWITaH uerapaiapuia
HILTOB Gepunan [94] Ba Kyiunari cTaTHCTHK XapaKTEPUCTHKAIAPHHHD
COH KHilMaTiapy aHMicasu:

M — mMaTemaTik KyTHnHmI;

0 — ¥pTaKBajpaTHK YeTIaHHII;

V — Bapuauus kosdpuumentn:

M — TayKpHOAHNHT YpTada XaTONHIH;

M,, M, — maremaTuk KYTHIHIIHHHT IOKOPH Ba MAacTKM Herapa-
napm;
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Oy, Oy — YPTaKBaAPATHK YeTIaHUIIHUHT FOKOPH Ba MACTKH Yerapa-
napm,

Iapamerpnapun xucobnammuur Ky#dumard cxemacH KaGyn
KHIIHHTaH [66]:

1) crarucTik MawiymMoTnapH¥ MHTepBaLIap Gyiiua rypyxnans;

2) IMOMPUK TAKCHMOTHHHI CTATHCTHK NapaMeTpiapuHH XHcoO-
nan;

3) SMIHMPHK TaKCHMOTHHHT THCTOrPAMMACHHH Ky PHILL;
4) rucrorpamMma TaxymIMra acoc]aHud, TAKCHMOT KOHYHHATH
XaKnaa runotesa Gepum;

5) MyBoQHMKIMK Me3soHnapuaaH GHPHHHHT EplaMHAA HONHHYM
THIOTEe3aHN TeKIMpPHIIT;

6) nuddeperuman dyHKIM TAKCHMOTHHHHT IpaQUrUHK (3XTH-
MOJIIap SHYWIMTHHKHHT 3TPH YM3HFH) Ky PHII;

7) naTerpan ¢yHKINA TAKCHMOTHHUHT TpaUrHHA Ky pHIL;

8) TAKCHMMOTHWHT ONWHraH CTATHCTHK XapaKTepHCTHKAIAPHH
TaXJTHIT KMITHIL.

XOCHT aNIeMEHT/IapH Ba MIOXJAP KOOpAHHATAIapH TaKCHMOT/Ia-
PHMHHHT CTATHCTHK XapAKTEPUCTHKANIAPHHH XHUcob/1all HaTHI KATaPH MOC
PaBuIipna 5.5 Ba 5.6-3kanBaniapra KHpHTHITaH.

Xocun anemeHTNapH TAKCHMOTHHAHT JH(depernuan P(x), P(y) Ba
HHTerpan F(x), F(y) dynxuusnapn rpaduiiapy (5.4 Ba 5.5-pacmiap)
KypHIraHaaH keiimH ynapHuur Gom mos Ganasmiurd Ba oHu Gyinya
YucHrMa derapanapuja TaKCHM/IAHHIIMHH AHUKNALl MYMKHH (5.7-
JKanean).

VucHrma yerapanapyHi aHHKITAW TApTHOMHW KYpakiapHHHT Gour
nos Gamampiury GyiiMua TapKaIMIIH MHconMpaa Kkypcatamms (5.7-
JKafBajira KapancHH):

1. 5.5-»ansanparu M(x) = 38,45 cm — MaTeMaTHK KYTHJIMIIHHHT
KHiiMaTHHU 5.7-Kafpanra KHpHTaMH3.

2. 5.4, K,p - pacMaH Go1 MoA acOCHIAaH 3HI IOKOpH/A Konairas
KYPAKHHHT 0pAMHATACHHH aHUK/IAHMH3, ABHU Xq, = T0CM,

3. Xpa opaunatann M(x) paH  geTnaHMIIMHMHT  abcomor
KMiiMaTHHH aHuKnaiMus, aeHu X, — M(x) = 31,55 cm.

4. o(x)=11,22 cm HuH 5.5-KajBangaH aHWKNad, yunaHraH ypra
KBaJpaTHK YeTIaHHII KHiMaTHHH XucoOnaitvus: 3a(x) = 33,66 cm.
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5. Xpax— M(x)=31,55 cM Ba 36(x) = 33,66 cM KuiiMaTIapHH ¥3apo
TakKocnacax, 36(x) > X,... — M(x) sxamymru KypUHaaH, ShHH Kypakiap
KoopAMHaTanapH 6o nos 6¥iinab Hopman TakcumiIanras [95].

6. 5-Gani HaTMXKANAPH KYPAKHUHT MAKCHMAT Xy Ba MHHAMAN
Xnin KOOpIMHaTanapu Kuitvatiapuuu 0,9973 sxTumoyumk OwiaH
Xucobnam HMKORHHH Gepann: Xq = M(x) + 30(x) = 72,11 oM; Ximin =
M(x) -30(x) = 4,79 om.

Fy3a woxnmapunmnr Makcuman Ba MHUHHMAan YjHamiapH 5.8-
HKAIBANTA KUPUTHIIraH. 3

YTKa3uIras TaAKUKOTIAp HaTH KACHAA Ky iiuaariiap aHHKNAHAR:

1) wakn Gepui faBpHia Fi3a TyMApHHMHT rabapHT yruamiaph
Ganarmmk (64,5 man 135,5 ¢ raua) Ba kenrnmk (28,2 AaH 92,4 oM
rawa) Gyiimia xatra werapanapma  ysrapuG  Typumm Ownan
TaBcHdnanan. By xonar Hadakar Gouwr mosnap YcyB HyKTanapHHi,
Oanm &1 woxnap yeye mykranapumm Xam HINMIIHA, ABHH
TYTIapura MexaHuk maxn Gepui Tanab KuianH;

2) XOCHI 3MeMeHTIapH Gom rost GanaHTHIH Ba KeHIJTArH Gymmia
KeHr werapanapna éramu: 72 ... 128,5 cm Ba 38...58 cm;

5.5-xagpai

XoCH aneMenTapHHM Gour rost Gananury (Cypataa) Ba KeHrHrH
(mMaxpacna) Gyiinsa TAKCHMOTHHHHI CTATHCTHK XapaKTepUCTHKANApH

Tapaue Illona Tyryuua Tyn K
M, cm 39,38 65,9 79,19 38,45
0 TR i 9
g, cM 13,03 12,66 12,58 1L28
16,56 1933 15,65 12,70
V., % 1457 1919 15,89 29.18
o e T @
m, cMm 0,62 0,55 091 0,50
0,76 0,48 125 0,41
MM, cm | 8816+996 64.8+67 77,4+81 37,5+39
-15+15 -1,65+1,65 -25+25 -08+08
Tyy=Cyy CM 119+14,2 115+138 113+13,8 10,2+12,2
15,2+ 18,1 17,6+ 21 14=175 1,5+14
/ 195 0,49 0,27 L63
0,18 0,54 1,30 0,26
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5.6-kamBan

F¥3a 6o nosicy, ycys Ba XOCKIT IOXIAPHHUHT CTATHCTHK

XapakKre pHCTHKATapH

Tapamerp M, cm G, CM V, %

Vs 16,98+0,81 10,0 58,9

h, 99,98:0,96 11,83 11,83

Yu 30,15+1,33 5,35 17,74

X 36,78+2.24 8,99 24,44

| Y 14,9740,16 4.0 26,72
L el 68,8540,41 9,8 1423 . |

5.4-pacm. Xocuu dieMeuTIAPHEN TYN Sananginra G6yiinga
TakeumoTuHHHAT And depennnan P(x) Ba maTerpan f(x)
dysxnuanapu rpadurnapn
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S:5-pacu. Xoenn anementaapuan Tyn xenrurn GyHIua
TARCHAMOTHHINT nuddepennnan P(y) Ba marerpal 1(y)
bynkaunnapn rpadguicnapn

5.7-xangal

XEJ::HH HIEMEHTNAPUHN TynHUHT Ganananury (cypaTaa) Ba KeHIJIHIH
ANPINA) GYHiMa TaKCHMIAHNIIMEHHT y4CHTMAJIH Yerapanapi

| Wona | Tyrynua Tyn Kypak

8938 79,19 65,96 3845

0 S0 s 0

uz 109 100 70

40 ETY =0 36

27.62 29,81 34,04 3135

S A0 | 32 S0 36
3909 3774 37,98 33,66
49,95 4695 5799 3810
12847 116,93 103,94 72,11
L T 57.99 3810
2029 4145 27.98 479
~4995 -46,95 —57,99 ~38,10

198



5.8-xagpan

F¥3a moxnapunuur sxcTpemMan yi4amiapH, cM

ITapamerp Koo X iiin DA
h, 135,5/64,5 -
Yu - 46,2/14.1
Xt 63,8/9.8 -
Xy 98,3/39,4 -
¥n - 27/3

3) XOCHN 3NeMEeHTNapHHHHT XaMMa TaKCHMOT rpaduinapd y4qyH
Sctpemckuitinar MyBodmMIINK KpHTepuiich (1) 3 AaH KHMHK Kuimar-
napra ara. By skcriepMMeHTan Ba HasapHi 3rpH YH3HKIap opacuiard
TadoByTHHHT Tacomudmii skamnurHgaH Aanonar Gepamu. [lapametp-
nMapHM  xucobGmampmarm xatonuknap Kuiimatnmapu 048-1,25 oM
opanuruja €ragu;

4) r¥3a YCHMIMIMHUHT OJMHIaH CTATHCTHK XapaKTepHCTHKanapH
naxTa panack arpodoHH rapaMeTpiapH Ba MaxTaduHAHK MaliiHa-
TPaKTop arperaTnapuHUHT GolwKapWIafurad mapaMeTpnapu (U7) xamza
um Kypcarkuunapuau (V) onrumamnam OunaH OOFIHMK OHp KaTtop
HIMHA-TEXHHK XaM/ia TeXHONOTHK MyaMMO Ba MacanalapHH e4iHLl
HMKOHHATHHH OepajH.

5.6. V-6006 G¥iinta xyjnocanap

1. MTA muaiiguras gana arpodonnapdiy Tonorpadux (Tynpox,
Jlana [03acHHMHT XycycusTnapH Ba 6.) Ba GMOTEXHONOTHK (MallMHA
MuryM oprawnapu 6unan GepocHTa TabcHpaa Gyaraw yeummmknap Exu
yJiap XOCHIHHHMHT Xoccanapi) arpo)OHIapra axpaTiil MyMKHH,

2. TlaxTta panacM Ba YyHra 4Yerapajoll TYNPOKIM Ba WlaFaniu
itynnap mMukponpoWUIAPHHHHT HOTEKHCIMKIAPH Tonorpadui arpo-
(OHHHHT MyXUM KOMMOHeHTNapuaaH Oupuaup. HoTekuciuknapHuHT
GanaHgIMry, acOCHHHMHI Y3YHNHIH Ba Kagamu MTA munamuk mopen-
NAPUHHHT Ha30paTIaHMaiuras Ba OoLIKapHIMAHIHTaH KMPHII BEKTOP-
napn  cHQaTHga YIApHUHI arpoTeXHMK, OSHEPreTMK Ba TEXHMK-
SKCTUTYATAlHOH KypcaTkuunapura canbuii Tascup Kypearaau.
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MTA rungupakiapy OCTHAArd HOTEKHCJIMKIAp YHUHr (a3oBhi
TeGpaHMIITAPHHN KeNTHPHO YnKapaurasd Man6a xucobnanamy. bynnak
TeOpaHHIIap HLI KYpcaTKHYWIapHMAaH TallKapH, MalluHanap HOIoHY-
JIWIMTH Ba MYCTaxKaMJIMTMHHM INacaiiThpaau, MexaHu3aTopiap HII
LIAPOUTIAPHHH EMOHAIITHPAIH.

[Maxta Tepumu paBpuna jana MHKponpoGWIA HOTEKHCIHKIA
PHHUHT MATEMATHK KYTHJIMLINA KEHT AUANO30HAa {3rapub Ty paiu:

Ganannnuru 6¥ituua: 4,82-4,95 cm;

ACOCHHMHI Y3yHnuru 6¥iinua: 15,4-17,5 cM;

kanamu O¥iuua: 17,6-19,1 cM.

Hotekucmuknap napaMeTpiapUHHHT ¥3rapHiny Taconudui xapaK-
Tepra ara. HoTexwenmioiap acocu y3yHIMrHHMHT HOpMa/IAIIraH CueKTp
IMWIHKIAPUHAAT Makekumymu O ... 0,5 m™ (0 ... 0,9 T'u) opanuFhid
éragu. Jlemak, nmotexmcnap MTA runpupaximapura macT yacToTanap
GunaH TaBCHp STalH.

3. Fy3a TynnapuHHHT GaNaHAIMCHA Ba KEHIJIUTH, XOCHJI JJEMEHT-
NIAPHHUHT GO Nost GanaHIIUrH Ba 3HY Gyiinga HKoJTanIHIl KOOpAHHAa-
Tanapd 4OMHK TPAaKTOPNAPHHHUHT AarpoTeXHUK THPKHIIHHE] naxTa
KY/IbTHBATOPHHHHI XUMOA 30HANAPHMHH, BEHTHUIATOPIH Ba LUTAHTalH
AOpH MypKaru4napHH KaMpoB KeHIIMIMHH, XaBo OOCHMHMHH Ba INTaHrd=
nap Y3yHIHIHHK; Fy3a Tymiapura waii GepHin MocaaMacH MUYOKIapH=
HUHI JHAMETPH, YpHATHIHMII GanaHmiuKkNapd Ba KEHIJIMCHHH: [aXTa
TEpHII MALIMHACH ANNApPaTH Wi THPKHIIMHMHT KEHrJIWrH Ba GamaHi-
NMIHHK, MaliMHa, annapaT, WNHHEEN, NaxTa akpaTknd Ba Oomka
KMCMJIap Te3/IMK peXkMMIIapHHH Tanjamja aacTiabkud matepHainap
ponuHu baskapaam.
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XVJIOCAJIAP

1. Xap Kawupaif Typaru MallMHa-TPAKTOp arperaTHiH, TPakTop Ba
KUUUIOK XY KAMATM MalIWHACHHH, YJAPHHHT KHCMJaph Ba OupHKMa-
TIapUHH  AXJIAT MallMHABHI CHCTEMa, YCTCHCTéMa, OCTCHCTEMa Ba
SNEMEHTNAp Tap3ua TAAKHK THII MyMKHH.

Mauvnasuii cuctema Y3uunHT Basudack, PaoNHATH, CTPYKTYpa-
CH, OOFNaHWmapu, aTpo-MyXuTH, KMpHII Ba YHKHIN BEKTOPJIApH,
XYCYCHSTH, X0NaTu Xampaa mojenu kabu acocuii Genrwnap €paamuzia
TaBCcHpIaHamy.

Manmisaeuit cucteManap Ky#HHZAaru Me3OHIap acocHaa TYpPKyM-
JlaHamu: v

)- vepapxusanard Ypuu Gyinda (ycrcHcTeMa, CHCTeMa, OCTCHC-
TeMa);

- atpo-MyxuTra Gornanmg G¥iiinaa (04HK, €nHK);

- BAKT JaBOMH/[a XOJIaATHHH y3rapuuu Oyiinya (TMHaMUK, CTATHK);

- daonuaTHHE Gaxonamr MMKoHMATHapu Oyinda (meTepMHHap,
CTOXAcTHK),

- KenuG yuKuiK Gyiiuya (Tabuuid, cyHBHI);

- YUKW BEKTOPHHHHT GOFIMK/IMK Xapakrepn Oyiiuda (xombuHa-
THB, CEKBEHTHB);

- Mypaxka6nuk apasacy Oyiinda (yTa Mypakkab, jxkyza Mypakka6,
Mypakkal, ogauii);

- ]leMeHTNapHWHr Typnaph Oyitimda («o@veKT» Ba <okapafH»
KYPHHHIOUIATH CHCTEMAnap).

MamnHapnii cHcTeMaJapHUHT THIAK JkapaéHnapd OoIKapHin
(KMpUII BeKkTOpAApH NApaMETpNAPHHUHT YHKHIN BEKTOpNApH Kypcat-
Kuunapura MakGyn Tapyla TAsCHP KYpCAaTHINMHH TABMHHIAHIHTaH
omepauuanap TYIJIaMHHH) Ba pocTiall (CHCTEMAaHHWHI POCTIaHanuTaH
YUKHII KypcaTKM4IapiHA 3TajoH KypeaTKHWwiapra AKMHIATHPUIL
fiynuaa GakapunamguraH onepausANapHH) TaaGHPNAPUHM ¥3 Huura
onanH.

MamuHABHIT CHCTEMANAPHUHT TYPKYMJIapH, TYPYXJapH, TaBcud-
NapH Ba yMyMaH 0GBEKT, 9/eMeHT, OCTCHcTeMa, cneTema, Gornanmi,
CTPYKTYpa, apaéH, Kupuu, Gomkapiil Ba MHKHII BEKTOpAapHra JOHD
mapaymoTiap MTAHHMHT cHCTEeMATWIMK GeNriwiapuHH  acociamra
XH3MAT KHnaaH.
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2. MTARBUHT arpoTeXHUK, TEXHHUK-3KCIUIYaTaUMOH, 3PrOHOMHK,
UKTHCOAMI KypCaTKMWiapuHy omrMpun 6Yituya YrkasuiaaHrad Taaku-
KOT/IAPHUHT SHI camapanu ycyinapugas Oupu — Oy cucTeMatTHK
TaJKUKOT ycynuuup. By yeyn cucremanu é&xpamye Ba cHCTEMaTHK
TaxXJIHAra TasHaa|.

CucTeMaTHK TaKUKOT/IAPHUHT acockii Basudack — cuctema A0
Kapaw mMymkuH GyaraH Xap KaHgali OGBbeKTHH Tax/IHI KUTHIL, JIOAHXa~
nail Ba YHHUHT (PaoNUATHHH Gomkapuin. By skapaénaa cHucTeMATH
EHpAIYB TaIKMKOTYM &K1 JOMMXANOBYHHE yCily6uAT GunaH, CHCTEMO=
TeXHHKA BA CHCTEMATMK TAXJMN 5ca CHCTeMajapHM ypraHuil, JOHHXa-
mam Ba OowKapuuiia amvanuii Tanbupnap ycynu GumaH KyposulaH-
THPAJIH.

Cucrematuk Tagkukotsa MTA HA Tamkwi 3TYBYH TPaKTop
(auepreTnk Gasa) Ba KX mammnacy (Wi KyponH), yJapHHHE KuCMIapH
Ba JeTalUlapy anoxuha — anoxHga 3mac, Oalky sAroHa MAaLTHHABHH
CHCTeMa WAKIKHAA YpraHMnagy Ba Tax/IAI 3THIAHH.

3. MTA — maliMHaBHii CHCTEMaHH YpraHuinia cHcTeMaTu MOZe-
NAWTHPHIN Ky A Ky Kenaau, ByHaa MaTeMaTHK MoAesiap/aH, XycycaH
YAapHUHI TacBMPHii (IMLAPHK) Ba W3OXWH (Hazapui, MeXaHHCTHK)
TUMAapUIaH KeHr Qoiigananum sapyp.

TanKUKOTHHHr MakcaJ Ba CHUCTeMa AoMpacuaa SHHITHIIH MyJ1-
KAUIAHAETTaH (EUNNa&Tran) MyaMMo Ba MACANAIADHHHT MY PAKKaOIHIH
XaMaa MOXMATHAAH Kenub umkub, cucTemanu MoJAelaliTHPHUIHHHE
onTHMan &KW WMMWTALMOH, AWHAMHK EKHM CTAaTHK, CTOXACTHK EKH
OeTepMHHAp MoJe/UlapiaH Owpn €ku Gup HedTaCHHH OHpranukia
KSJ(J'IJ'IELI] TABCHA 3THIAOH. Ma[L[HHa-TpaKTOp arpera‘mapuuu cHCTeMalnH
MOAeNIaITHPHIIAAH Ky3naHran acocuii maKcaa — yJIapHHHT HII cudar
KYpcaTkuuIapy Ba TEXHHMK JapasKacHHM OLIMPHIIHHHT HWIMHF-aManmii
Hynnapuau acocnail, YIapH! HIMHIT aMaNHETTa AopHit STHILIHP.

4. MTAnunr rpadumap Ba Tymiamiap HazapuajlapH KonJalapH
acocHa KypHwiraH yMyM/IAIIraH MOe/N MallHHABHI CHCTEMAra Tabeup
3TyBul Oapya TAIIKH Ba WYk daxropiapHu Xucobra oJMuI, arperar-
napHUHr GYHKUMOHANNIL MOJEIIApHHN U0 UMKHI, Wil KYpPCaTKHy-
napn cudarMHH SXIIWIALL Ba MHUKOOPDMHH OLIMPHIIra KapaTiuiraH
TeXHONIOTHK, KHHEMATHK, HHAMHK Ba 3XTHMOJIHI-CTATHCTHK Macananap
TapkuOapy Ba HyHATHIINAPHHN aHUKIALITa XH3MAT KATaJii.
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5. Mauwmuna-tpakrop arperatu Tonorpapuk Ba GHOTOTHK arpo-
‘_bo“ﬂap K03ara KeNTHpaOWraH TalUKH TabCHPAAp BakT [JaBOMMA
¥3rapuG Typaguran mapontna ¢aomust kypearagu. Iy Goue Gynnaii
ArperaTHy Ky3raTysuu Ba OGOMIKAPYBYH KHPHII BEKTOPJIAPHHH MyaisaH
BaKT NaBOMHIa (TEeXHONOrHMK HII JKapaéHHMa) YHKHII BEKTOpiapHra
(aTPOTBxHHK, IKCIUTYaTallHOH, TEXHUK-MKTHCOMNH, HIIOHWIWIHK, MyX-
TalMK, 3proHOMAK Ba GomKa KypcaTKA4Iapra) alTaHTHPYBYH AHHAMHK
CHCTeMa Tap3ua TaKUK 3THII JTO3HM O TanH.

HuHamuk cucTeMaa KMpPHII BEKTOp/IapH MapaMeTpllapuHHUHT BaKT
JlaBoMHaa Taconudmit pasuiupga y3rapud TYpHIIH OKHOATHAA HHKHII
BCKTOPH KOMMOHEHT/IAPMHUHT Y3rapHIIM XaM 9XTHMOJIMI — CTATHCTHK
KUXaTNaH Taconudmit 6ymanu. KX arperaTiapiHHMHT JHHAMHK CHCTEMA
cudarniaru acocuit XycycusTIapH:

® Kyn YmuoBMH, ABHM Kymnab KMpMIU Ba YHKHII BEKTOpiapHra
(Ysrapysumnapura) sra;

® OMTTa KMPHII BeKTOPH OHp KaH4Ya YMKHII BEKTOPJIapH X0JaTHra
Tabeup Kkypearany;

® CHCTEMaHHHI HOCTALMOHApIMra (mapamerp, KypeaTKHH/IapHH
BAKT Gyiinya yarapyBuamwmry);

e  (aonmAT KypeaTHII LAPOHTH OFHP BA KEHT BapHALIHAIIN;

e QcTcHcTeManap Ba 3/leMEeHTIapHUHT Gup-OHpura Tabeup Kypca-
THII jlapakacHHM TYNla aHMKIAll Ba Oaxonauml Kitne, Oy sapaénia
HOAHHKJIMKIAp AyAa Kyl

° cucteMaHH GomKapuin MypakkaO, (yHKIMATaHHN kapaéHua
OHp Kucm napamerpnaphM (Maxcyce KypunmManap, acbobiap Ba oneparop
épaamuna) Gomkapum MyMKHH, X0J10C;

o KVHWIraH Makcajara 3pHIIHI MalllaKKaTIH MEXHATHH Tanad
3Taju.

KX arperati AuHaMHK CHCTEMAaCHHH OOIIKapHIL BEKTOPH KOMIIO-
HEHT/IApPUHM TApaMeTpuK ONTHMA/UIAIIJA arperatra Kyiuwiran Gapua
dyHKIMOHAN YeKTaHHUUTAPHU (ArpOTEXHUK, TEXHUK-3KCILTyaTallMoH Ba
Oomika TanaGnap Gyiirua Oenruna® KyHMNTaH aHMK pakamJiapHH)
TabMHHIIAIL JKyAa MypakkaG Macana, aHMKPOFM HIIOKMCH YK Hapca.
Hemak, onTumannamrapyinaa (pyHKIMOHAN YEKIaHUIIIAp YpHUTa KpH-

Tepuall YeKITaHHIUIApaH (arperar Ml KYpeaTKuuIapHHHET MaKCHMY M-
nap Exu MUHHMYMIapHaH) GoiianaHHi MaKeaara MyBOQHKIHP.
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6. MTA mnaiinuran gasa arpodoHnapyEM Tonorpaguk (Tynpok,
Jana I03aCHHMHT XYCYCHMATNApH Ba 0.) Ba GMOTEXHONOTMK (MalIHHA
uiuK oprannapu GunaH Gepocurta Tancuppaa GYNraH YCHMIMKIAP EKH
yi1ap XOCHIMHHMHT X0ccanapy) arpo(oHiapra ayxpaTHil MyMKHH.

TNaxTa fanacu Ba YHra uerapajoll TYNpOK/IH Ba IIAFauid Hyap
MHKPONPO(QHUIADMHUHT HOTEKHCIHKIApHU Tonorpaguk arpoQOHHHHD
MYXMM KOMIOHEHTNapHIaH Gupumup. HoTeKWCIMKIApHHHT GanaHi-
JIMTH, aCOCHHMHT Y3YHJINTH Ba KagaMu MTA IMHAMHK MOAE/UIAPHHUHT
HasopaTiaHMaiiaurad Ba GolIKapuiMaimuraH KUpHII BEKTOpNapH
cudaThaa ynapHUHT arpOTEXHHK, SHEPreTHK Ba TEXHHK-IKCIUTYaTalHoR
KypcaTkuuiapura canbuii Tascup Kypcaraiu.

MTA FUNIMpaKkIapy OCTUHATH HOTeKucHMioiap YHMHT (asoBHil
TedpaHHILIApHHN KenTHPHO YnKapaauras MaH6a XUcoONaHaaH. Bynzaif
TeOpaHunuiap Mo KypcaTKMYIApMOaH TalIKapH, MallHHanap HLIOH-
JUAHTH Ba MYCTaXKaMJIMTMHH NacalTHpaiu, MexaHu3aTopsiap M
LIAPOHTIAPHHK EMOHJIAIITHPAIH.

Tlaxta TepHMH JaBpHia Jana MHKPOMpOQIIH HOTEKHCIHKIA:
PHHHHI MaTeMaTHK KYTIIHIIHM KEHT JHATI030HAa yarapub Typagu:

Ganannnuru 6yiinyga: 4,82-4,95 cm;

aCOCHHUHT y3yHnurH 6¥iinga: 15,4-17,5 cmM;

Kapamu 6¥iinya: 17,6-19.1 cm.

HoTexuc/MKap apaMeTpiapHHIHT Y3rapHii Tacoangui Xapak-
Tepra sra. HoTeKHC/MKIAp aCOCH y3y HIIMTMHMHT HOpMaJUTalUraH CreKTp
3MUHKIapuHEAT MakcuMymu 0 ... 0,5 M (0 ... 0,9 I'u) opamHFuaa
étamu. Jlemak, notekucnap MTA runaupakiapura Mact 4HacToTaiap
OunaH TARCHD STANH.

Fy3a TyriapMHUHr GalaHOiMrd Ba KEHIJIMCH, XOCHJ 3/IeMEeHTIa~
puHHHT Gowl ros GayaHMUMrH Ba 9HH OyHHYa >KOHIAUIHII KOOPJHHA~
TaNapuuaH 4YoNMMK TPAKTOPIAPHHHMHI arpoOTEXHHWK THPKHIOWHH, I1axTa
Kyna‘mamopmmnr‘ XHMOA BOHMapHHH; BBHTHJ'lﬂTOpﬂH Ba WITAaHranH
HOpH MypKArHYnapHy KaMpoB KeHITIMTHHH, XaBo OOCHMMHH Ba IITaHra-
Jiap y3yHAMCHHY; FY3a TYIUIapura maku GepHin MociaMacH MHY0KIapH-

HHUHT OUAMETPH, VpHATWINAM OanaHIUIMINIapH Ba KCHTJIHTHHH; MaxTa
TEPHLI MallMHAcH annapatHd Hil THPKHAIMHHHHT KEHIJIMIH Ba Guﬂlwm-
F’AHH, MalUKMHa, annapar, IMMHHOC, naxrta a}KpaTKH‘I Ba 601“1(3 Kﬂcm
TEINK PEKUMIAPHHH TaHNAIUA AacTnalkH MaTepHalliap cHpaTHma
doiinananmwnanm.
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7. MamiMHa — TpaKkTOp arperaTyiapuHH CHCTEMAaNnH MOJE/IalliTH-
PHUIHMHT Ma3Kyp KV/UlaHMajla KeNTHpHIraH Tadcwimii — ycmyOwit
acoC/IapH TPaKTOpJiap Ba KHIIOK XY KAIMTH MallMHANapHHUHI 3HEp-
THA-PEeCypeTeaMKOp sIHTH HaMyHAIApHHH ApaTHLL, yiapaad goiigana-
HHWIl  NapakacMHM OWMpHm Gyiiuda YTKasWiaiuraH KOMIUIEKC
TaAKHKOTAAp ydyH WIMHIH — METOAHK MaHba posuuH Gaxapazy.
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