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AHJTATIIA

Kipicniene TakpIpbIITBIH ©3€KTUIIN HETi3/eJreH, JUIUIOMJBIK JKOOaHBI Ka3y
MaKcaThl KOWBUIFaH, 3epTTeY 00BEKTUICP] MEH ITOH1, MIHJETTEpl aHbIKTaJIFaH. bipiHii
Tapayja oJemjeri koHe aram aiTkanaa KazakcTaHmarbl kel HEpreTHKAChIHBIH
JTAMYBIHBIH, >KaJIbl JKarJaibl 3epTTedred. EKiHII Tapay/ia aBTOHOMIIBI SHEPTUSIMEH
KaMTaMachI3 €Ty XKyieci a3ipsenyae. Ymiami tapayaa KOK mareMaTukaiblk Moei
xacanazsl )kone MATLAB asiceinza Moienbiey MOJIET 3epTTEINE 1, KIHE eIl SICKTP
CTaHLIMSJIAPBIH OPHAJACTBIPY Macenenepi Typaisl aiThiianbl. KopeiteiHasiga KOK
naiiianany THIMAUTIT OOMBIHIIA HET13T1 TYKBIPBIMIAP MEH YCHIHBICTAP KAMTBLIA/IbI.

AHHOTAIIUA

BBeneHue CTpOUTCS HCXOOd W3 AKTyalbHOCTH TEMBI, LEIM HalUCaHUs
JUIUIOMHOTO TIPOEKTa, 0OBEKTOB U IpeIMeTa UCCiIeI0BaHus, 3a1a4. B nepBoil riase
paccmaTpuBaeTcsi 00IIee COCTOSHUE PAa3BUTUSL BETPOIHEPreTUKM B MHUpPE U B
Ka3axcrane B wactHocTH. Bo BTOpOI I71aBe pa3zpabarhiBaeTcsi aBTOHOMHAsI CHCTEMA
AJIEKTpOocHAaOXKeHMs. B TpeThell rmaBe paspabaThIBaeTCs MaTeMaTHYECKas MOJEIb
BO30OHOBIISIEMOM SHEPreTHKM W HU3Y4aeTcsi MOJENb MOJEIMPOBAaHUS B paMKax
MATLAB, a takxe 00Cy)Aat0TCsi BONPOCHI pa3MELIEHUS BETPSIHBIX 3JIEKTPOCTAHIIHM.
3aKII0YEHUE COJIEPKUT OCHOBHBIE BBIBOJBI M PEKOMEHAALUU MO 3(P(HEKTUBHOCTH
MCITOJIb30BAHUSI BO3OOHOBIISIEMBIX UCTOUHUKOB SHEPTHH.

ANNOTATION

The introduction is based on the relevance of the topic, the purpose of writing a
diploma project, the objects and subject of research, tasks are identified. The first
chapter examines the general state of development of wind energy in the world and in
Kazakhstan in particular. In the second chapter, an autonomous power supply system
is being developed. The third chapter develops a mathematical model of renewable
energy and studies the modeling model in the framework of MATLAB, and discusses
the issues of location of wind power plants. The conclusion contains the main
conclusions and recommendations on the efficiency of renewable energy use.
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KIPICIIE

byn nmunnomablK KyMbICTa IIapya KOXKaJIbIKTapbhiHIa AepOec >KaHapThUIAThIH
OHEPrus Ke3lepiH maiiianany. byd TakbIpBINTHIH MaHBI3AbUIBIFBl Ka31pri 3aMaHFbI
armaitnap OoMbIHIIA A1eKTp dHeprusicklH Kazakcran PecryOivkachiHbIH ayMarbIiHAa
JKEKeJIeTeH eHIpJiep, ipl Kajlajap MEH KEHTTEp, COHFbl OH JKbUIJA TYPAKThl KO3re,
AIIEKTP PHEPTUsChIHA KO3Te KOJI XKEeTKi3UIreHi Oaiikanansl. bipak, coran kapamacraH,
1pi Kajanap/iaH ajbIC aybUIIap MEH €7/l MeKeHepe koOiHece TYPaKThl AIEKTP K3l
OOoJMIMaiiibl, Keillie 3JIEKTp KyaTbIHBIH TOJIBIK OonMaybl na Oaiikananel. by, ey
aJIIBIMEH, €J1 ayMarbIHBIH KeHITIMEH KoHe OapIibIK ayMaKTarbl aybll TYPFBIHIAP/IBIH
IIaNIbIPaHKbl OpHAJIACYhl ceden Oomanbl. by enai MekeHaepre ©HEPKACIITIK AIEKTP
Oepy KeNiJepiH OTKI3y Kap>KbUIbIK IIBIFBIHAAD JKOHE OTENy TYPFBICHIHAH dpAaibIM
akTanMaiael. by MoceneHiH menrmMaepinia 0ipl opl Kapai 1aMybl MYMKIH IIaFbIH
aBTOHOM/IbI HEPTHUsl KOHJBIPFhUIAPHIH MaliJalaHy bl KEHENTY KOHE KaHAPThUIATHIH
DHEprus ke3aepi kebeTy (KyH, kein, Ouora3 xkoHe T.0.)). Ockl omicTep ocipece
KOXaJIbIKTapFa KaThICThl. EJl aymarbIHIaFbl IIapyalibUIbIKTapbiHa, KeO1HeCe maFai
Jana alMakTapblHa MIapyallbUIbIK Ka)KETIHE Kapail KbI3METIH >KOHE KaJbIITaCKaH
KarJal MEH 3JIEKTP SHEPrUSCHIHBIH OHEPKICINTIK KO3EPIH KETKI3y. by munnomasIk
»00aJ1a HEeT131HJIe JHEPrus Ko3JepiH PeTIHE Mainanany, OCbl MOCEEIepIIH Iy
MYMKIHIIKTEp1 KapacThIpbuiafbl. JKen >HEpreTUKalblK KOHABIPFBUIAPBIH KOHE €H
0acThIChI, KaKETTI Ka3ipri yakbITTa HapbIKTa Oap HETI3r1 3JIEMEHTTEp/Il Naiianany.
Erep xoxanbIKTap YIiH 0acKa SHEprus Ke3/epiH opTypJil TICULIEPMEH CaTbICTHIPCAK,
Ka3ipri yakbpITTarbl MapaMeTpiiep/il aTamn eTyre OoJjajbl: >Kell KOHIBIPFbUIAPHI KYH
KOHJIBIPFBIIAPBIMEH CaNBICThIPFaHAa apTHIKIIBUIBIKKA M€ MaHenbaep. by kimmiripim
aylaHbl 0ap eKeHIH OUIAipeni, olap Kem sHeprus mbiFapa ananbl. CoHpali-ak, KyH
MaHeabJAepl TYHAE OJJIEKTP KyaThlH IIbIFApMalIbl , OWTKEHI KYH TEK KYHII3
YKAPKBIpAWIbl, ajd Ked KYHII3 e, TYHAE A€ COFybl MyMKiH. bipak >xem siektp
CTaHIUSJIAPBIHBIH KeMINUTIKTEPl A€ 0ap, MbICANbI, op TYPJl Ke3eHIEpAEri KeiH
Oipkenki emec apekeTiHae (KyH, ai, )KbUT), THIHBIIITHIK JKaFJanaaphbl KUl Ke3IeCe/ll.
byn moceneni miemry yuriH jko0aja KapacThIPbUIFAH IIapa KeJecuIepIeH TYPYbI
MYMKIH KypaMma: apThIK OaTapesiap/abl CAaKTaWThIH JIEKTP SHEPTHACHIH OaTapesiapbiH
naijianany , TOMEH KyaTThl JU3€JIb T€HEPATOPJIAPhIH Nal1aJIaHy XoHe T. b

barapes CbIABIMABUIBIFBI IIEKTEYJl JKOHE KaXET PE3epBTIK KyaT Ke3lH
naiijanany.

Ochbl IUIUIOMJIBIK K00aja, 1U3eIb TeHEPaTOPhIH KOJIaHy PE3epBTIK KyaT Ke3i
peTiHae ycbiHbUIaapl. Ocbl MakcaTrTap YIIIH KYH MaHeNbJEpiH MaijganaHy THIMCI3,
OUTKEH1 oap OYJI YIIIH ©Te KbIMOAT, )KOHE KETKITIKTI KaXEeTTl KyaTThl OHJIIpY YIIIH,
mapya KOKaJbIFbIHBIH KaXKETTUIIKTEPIH ©Tey YIIIH SHEPrus NaHeNbACpIiH endyip
O6MITiH KaXXeT eTell, OYJI KOXKaJbBIK YIITIH alTapbIKTail K00aHbIH KYHBIH apTTHIPAJIbI.



1 9nemzaeri kel JHEPreTUKACHIHBIH JIAMY KAFAalbI

1.1 DaexkTp HepPrusicblH OHAIPY YUIiH KeJ i KOJJAaHy

Hlanraii MIapyallbUIBIKTapAbl DHEPTUsSMEH KaOABIKTay Moceeci Tek
Kazakcranga rana emec, Oykin omem OoiibiHma Oap. COHIBIKTAH >KaHAPTHUIATHIH
PHEprusl Ke3JepiH KOJJaHy cajanapbl OoibIHINA  OI3MIH KONTEereH eJaepae
IUTaHeTanap, SPTYPJl AaMy TONTapbl OeliceH Il TypAe 3epTTey Kyprizeni. Fouibimu-
3epTTey JAepeKTep KBI3METI TeK SIKOHOMHKAHBI KAMTaMachl3 €Ty HHETIMEH FaHa eMec
HIapyalIbUIBIKTapAaFrkl aBTOHOM/IBI DPHEPTHUS KO31H, COH/Iai-aK KbICKApTyFa aJaMHbIH
Ka30anbpl OThIHFA TOYENAUTIT a3alTyra yMThUTY Oonbin TaOblmaabl. bopine Oenrinmi
HOpce Ka30a dHeprusi Ke37epiHiH Kopiaapsl MIEKTeYJi koHe atMocdepara Oenrim Oip
3USHABI MOJIIEP] MIBIFAPbUIAIBL.

AaMIpl SHEPTHSIMEH KaMTaMachl3 €TyJAErl JKell SHEPrHACHIHBIH ©CIil KeJe
KaTKaH pedi. JJummoMasIK )KyMbICTa a3 KyaTThl aBTOHOMIBI KyaTThUIbIFbl 20 KBT-Tan
acTalThIH DJEKTP CTAHIMSCH Ko3fanaapl. JKenm dIeKTp CTaHIusuiapbl MeH
KYpaybIIITapIbIH 3JIEMEHTTIK 0a3aChlH SHEPTHUsI KOHABIPFBUIAPHI JKY3€Te achlpy YIIiH
OChl MIHJETTEp XYMBIC NPHUHIMIIIH ErKEH-TerKeWIl KapacThIPYbIH KaXeT eTe.
MyHzaii KOHIBIPFBUIAP/IBIH CUIIATTAMACHIH KapacThIPaMbI3.

1.2 Ken 3HepreTukachl KOHABIPFBICHIHBIH KYMBIC icTE€y CHIIATTaMAaChl MeH
KOJIIAHBICTAFBI TYPJIepi

Xen KOHIBIPFBICH KENECIAeH KYMBIC 1ICTEAl: kel 9CEePIHEH el TapTKBIIIbI
aitHaa Gacrtaipl, OYJI ©3 Ke3€T1H/Ie POTOP I'eHepaTOPLIHBIH aliHamybl. [ eHepaTtopian
KEJIETIH TOK TY3ETIJIe/l OHE WHBEPTOP apKbUIbI ©TEl, TYPAKThl TOKTHI aiHbIMAJIb
TOKKA TYPJICHIIPETIH TYTBIHYIIbIFA Oepiieni. ApPTBIK SHEPrus 3aps] perTeriii
apkbuIbl  Oarepesra Oepimemi. JKenmiH  KBUITAMIBIFBI  JKETKUTIKCI3  OosFaH
JKaFIaiap/aa, JKUHAKTaIFaH Oarapesuiap/ia WHBEPTOP apKbUIbI TYTHIHYIIBIFA 3apsij
oepineni.

Kenrteren TunTeri xen KaObULAAMTBIH KYpBUIFbUIAp JKacallgbl, —oOJap
KOH(UTYypalusiyiap, COHBIH apKacChIHIAA KN aFbIHBIHIA ACHMMETPHSIIBIK KYIITEP
naiga 0onanapl, oJap *KbUDKBITY HEMece AIpUIaey apKbUIbl OIPTIHAEN ailHaia ayajbl.
Ken arbIHBIHBIH OarbIThIHA Kapail Oargapiiay OCIMEH aiHally KaTbhICThl el
KaObUIIalThIH KYPBUIFbUIAP KeNecieH KIKTenyl MYMKIH:

- JKenl OarbpIThlHA Mapajuiesib TOPU30HTAIb ©CTI alHamy (KOIIMII1 >Kem
JTUIPMEHIEPIH/IC KOJIIaHbLIAIbI);

- JKeJ1 aFbIHBI OaFbITKA MEPIICHIUKYIISAP TIK aifHaIy ocimMeH [2];

1.2.1 I'opuzoumans ecmi Kypuligoliap



["opu3oHTaIb 6CTI OpHANACKAH YK€l alHATy OCIH el SHEPTUSACHIH TYPACHIIPY
YIIIH KeTepy KyIIl HeMmece cyhpey KYIIiH mainananyra Ooisanbl. Konjmanateix
KYPBUIFbLIAp TiKeJIeH Kyl KYphUIFbLIApblHA KaparaHja KeTepy Ky, Oy )KaKChIpak,
OUTKEHI oJ1ap OipHEIIe ece Kol KapChUIBIK KYIIIH Oepe anaabl. JKen qeHreneri xxy3aepi
0acka HOMIPMEH JKacallybl MYMKIH; KapChl cajaMakTapbl Oap Oip KaJlaKIIajbl
KYpBUIFbLJIAp/IaH KOl Y3/l KypbUIFbLIapra AeiliH Oosajpl (mblmakrap canbl 50-re
JIeH1H HEMEecCe OJ1aH J1a KoM ). SIFHU TOpU30HTalb 6C1 0ap >Kell TOHFaJlaKTaphl alHaIyIap
OexiTinreH OAarplT TYpPIHJAE OpBIHIATANAbI, aFbIH OaFbIThl TMEPHEHAUKYISP TIK ©C
ailHanmacelHa aiHana ananbl. KypeUTFbIHBIH Oy Typl TeKk KaHa Oip 0acbIM >Ken
OaFpITBIH/IA KOJIIaHBLUIAIBI.

XKennin xorapbl KbUITAMIBIFBl KE31HAE KEJ JOHFATAFbIHBIH aifHAy KULIITIH
IIEKTEY YIIiH OipKaTap oAiCTep KOJIaHbLTA Ibl, COHBIH 1IIH/IE KaJaKTapabl (IIFOTepIIiK
KarJaiifa OpHaTy, KaJlaKTapfa OpHATbUIFAaH HEMece oOJlapMeH Oipre aiHalaThlH
KJIaMaH apabl KOJJaHy, COHJIail - aK JKeJl JOHFaJaFbIHbIH alHaly »a3bIKThIFbIHA
napajuiesb OpHaJlacKaH OYHIPIIK jKOCHap/bl KOJJIaHa OTBIPHII, JKeJl JOHFaJIaKTapblH
JKEJJIIH acThlHAH IIbIFApyFa apHaJIFaH KypbUIFbl. KamakTapel sken JOHFajlaFbIHbIH
Ouririne Tikeneu OekiTyre 0oJiaJbl HEMECE MOMEHT OHBIH IIEHOEPIHEH eKIHII OUTIK
apKbLJIbl FEHEpaTOpFa HeMece 0acKa )KyMbIC MallIMHAChIHA OepiTyl MyMKiH. OChI KyaTbl
Oap kel KOHABIPFBICHI YIIIH OHBIH KYHBIHBIH YJIECIH a3aiiTy yiliH Oip MyHapara
OpHaTbIIaTBIH KON TapMaKThl KOHJbIpFeUIap Oenriii. Kipic KOHYCTBIK KYpbUIFbLIAp
YKeJ IOHFAJIaFrblHA TYCETIH aFbIHHBIH XKbUIIAMIBIFBIH aPTTHIPY KOHE TYpOYJIEHTTLIIK
TIOPEXKECIH TOMEHJETY YIIiH KOJAAHBUIAAbl, OHBIH OYPBIIITHIK KbUIIAMIIBIFbIH
apTTBIPy YIIIH >KeJ JOHFAJIaFbIHBIH >KAHBIHAA AaFbIHABI OYpalTBhIH KYPBUIFBLIAP
KoJAaHblIaAbl. ['opu3oHTans eci 0ap KOHABIPFbUIApFA SKEJAIH MEePHEHIUKYISIP
OarbpIThl THIMCI3 OOJbI, OMTKEHI OJ Oarnapiay >KyHelepiH >KOHE KyaTThl ally/blH
CaJIBICTBIPMAJIBI TYPJAE KYpJell oAICTEepiH KaKeT erefl, Oyl oJapAblH THUIMAUIIIH
KoFanTyra okeneni. Onap MaHbI3AbI €MEC TOPU30HTAIB OC1 )KOHE TIK aifHaIy eci 0ap
e KO3FaNTKBIIITAPBIHBIH 0acka TYPJIEPIMEH CaJIBICTHIPFaHAa apTHIKIIBUIBIKTAPHI.
["opuzonTans eci 6ap >ken reHeparopiapbl OipHele ky3 BaTTTaH Oacram OipHele
MeraBaTTKa JIEH1H SPTYPJIl KyaTThUIBIKTA IIBIFAPBLIA B,



1.1 -cypert - EuroWind 500w ropu3oHTaib eci 6ap kel reHepaTopbl

1.1 ropuzoHTaNp aifHaMy ©ci 0ap *Ken TypOMHACHI )KeKe MOJEIbISP/iH ONIIeMAEePiH
Kepyre 0onabl.

['opuzonTans aitHamy eci Oap en TypOMHaIapbl OHEPKACINTIK SHEPTUs
KYHeNepiHiH 0eIiri peTiHae KeHiHEeH KOJIIaHbLIa bl

1.3 DHeprusinbl caKkTay KyiiejepiHiH cumaTraMmachl

Erep ’)KOK kypaMbIHaa THICTI )KHHAKTAFBIII KYPBUIFBI 00JICa, OHJIa O 9JIETTEr1
YJITieri SHepTusi KOHIBIPFBUIAPBIHBIH KATBICYBIHCHI3 HETI3T1 JKYKTEMEH1 KaOy/Ibl
KaMTaMachl3 €T€ OTBIPBIN, TAYEJCI3 KYMBIC iCTe amanbl. MyHnai »xarmainapnaa
KOMIIMI1 JJICKTp KOHABIPFBUIAPBIH TOJNBIFBIMEH ayBICTHIPY YIIIH JKEJT SHEPTHACHIH
naiigananyra 00aIpl.

Ken sHepruschIH cakray xyienepi 6071ybl MYMKIH:

- JJIEKTPOXUMMSIIBIK (MBICANBl, aKKyMYJISITOPJIBIK OaTapesuiap HeMece CYIIbI
ANEKTPOJIU3/ICY JKOJIBIMEH alIbIHATHIH CYTETIH )KHHAKTAUTHIH JKYyienep);

- TEePMUSUIBIK (MBICAJIbl, MEXaHUKAJIBIK YHKENIC KE31HJE aJblHFaH KbUIY
KUHAKTATYBIMEH);

- KUHETHKAJBIK DJHEPTUsSHbl TaWJalaHaThlH  Kyilenep  (MHEPIUSIIBIK
aKKyMYJIATOpJIap HEMEce aca OTKI3TIIITITT 0ap JIeKTPOMAarHuTTIK Kylesep);

- QIeyeTTI DJHEePrusHbl TaWJaJlaHaTBhIH  KyWelnep (MbBICATbl, COPFHI
THAPOKYiienepi HeMece ChIFbIIFaH ayaHbl )KUHAKTAY );
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1.1 - kecTe-JHeprusiHbI caKTay KyleJepi

Munumanibl | KyTy KbI3MET | DHEpPrusiHbl TuiMainix.
HYKOHOMUKAJIBI | MEP3iMi, KB |  JKMHAKTaIl DHEepTUSHEI
K THIMIUTIK aKKyMyJsiTopiia|  TYpJICHIIPY,
y %
AxKyM. 10 10-20 na 70-80
Oarapesuiap
CyTekTik 10 30 na 40-60
KoLyl 600 20 na YKOFapPBI
NuepumBTi 10 30 na 80
DNEKTPOMArHuTTi 10 000 30 KOK, 90-95
['maponacocTsl 10 000 50 KOK 70
ITueBMaTTEI 100 20 JKOK 45

JXKunakray *xyienepiH Moaya oJlapAblH Oarachkl MbIHA TYPFBIIaH Oepiiiell €H
TOMEHI1 9dKOHOMUKAJIBIK TUIM/I1 TapaMeTpJIep, ’KUHAKTAFbIII KypbUIFbLUIaphl 0ap KOK-
K€ apHaliFfaH >KUBIHTBIK KYpJEdl WIBIFBIHAAP, XKUHAKTAy >XKYHelepiHIH KYTUIETIH
KbI3MET €Ty Mep3iMi, OBbIThIpaHKbl >KMHaKTay MyMKiHAIr, KOK sHeprusceix
TYpPJEHAIpY TUIMILTITIH Oaranay (1.3-kecTeHi KapaHbl3).

Tonrap OoOWBIHIIA aHBIKTANFAH JKalNMbl KYpHAedl IIbIFBIHAAD >KUHAKTAY
YKYMECIHIH UMKIIHIH Y3aKTbiFbl mamaMeH 10 carar Herizinae OaranaHaabl, OYJI XKel
KBUITAMIBIFBIHBIH KBICKa MEpP3IM/1 ©3TepicTepiH oTey VIIiH OipHemie KyH inIHae
YKUHAKTAJIAThIH XKyiie. XKen pexxuMaepiHiH MayChIMIBIK ©3T€pICTEPIH €CKEPE OTHIPHITI,
KUHAKTAY KYHeNepiHiH KaXKeTTl KYMBIC YaKbIThl 6 aiffa JeiliH HeMece OJlaH Ja Kol
ecyl MyMKiH. MyHaii »arnaiapaa ®ejil SHEPTUsIChIH CaKTay YIIiH TaigalaHbUIFaH
TaOuUFy Ta3 YHFBIMAJAphIH HeMece Oacka TaOWFu >KepacThl KybIC TY3LIIMIEPIH
najamaHaTelH  OpPTYPJl KYHABI CakTay >KyWenepi (MbIcayibl, CyTeri HeMmece
MTHEBMATHKAJBIK) MMaii/1abl 00JIybl MYMKIH.

Tanmay HoTHKeciHIE >koOallaHFaH Kyie YIIH aKKyMyJSTOPJbIK OaTapesiap
TaHJa1a/bl, oJlap KaxeT OOJIFaH >Karaaiiaa >kejl KOHJbIPFBICHIHBIH O€Jril O1p dKYMBIC
pexuMinae Kanta 3apsaraiagsl. Temenae KP XKOK yuriH kiuMaTThIK *Karaaiinapra
o1e0u oty OepireH.

["opu3oHTaNb alfHaNy OCITIK el KOHABIPFbUIAPbIHBIH THIMILUTIT skoFapsl (40 -
59%). ConapikTan OYI1 el KOHIBIPFBIIAPBIH TYPMBICTBIK MaKCaTTa J1a, OHEPKICIMTIK
JIEKTP DJHEPTUSCHIH OHJIpy YIIIH Je TmaijganaHyra Oonanbl. OHEPKICINTIK
naijjaanyra apHajFaH >Kell KOHJBIPFhUIAPHI JKETKUTIKTI YJIKEH KyaTThUIBIKKA HeE,
COHBIMEH KaTap op JKelI OJJIEKTp CTaHIMACHIHAA OipHENe >Ky3re JACHiH Kel
JTUIpMEHCPIH OPHATY apKbUIbI )KY3/IeTEH €Ce apTThIpyFa 00aibl.

["opuzoHTaNb ©CTI Xen TypOMHATAphIHBIH OCNTUIl Olp KeMIILTITT PEeTIHE Kel
KOHJIBIPFBICHIHAFBI KOCBIMITIA KYPBUIFBI OOJIBITT TaOBIIATHIH (MIIFOTEP/Il TMai1aJaHbIIT
JKEJI1 YHEMI 1376y KaXETTUIITH KapacTeIpyFa 0oaabl, OyJ1 Tu3aliHIbl KUBIHIATA b
YKOHE OHBIH KYHBIH apTThIPAJIbI.
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['opu3oHTans  ecTi  kenm  TypOMHaJapblHBIH  JKOFapblia  aTaiFaH
apTHIKIIBUIBIKTAPBIH JKOHE OJIAPJIbIH KaJbIITACKAaH OHEPKACINTIK OHAIPICIH €CKepe
OTBIPHII, 013 OHEPKICINTIK LIEXTAPbIH OipiHE OaramMaibl KyaT Ke31 peTiH/Ie OChl HAKTHI
KOHCTPYKIIUSIAFbI JKeJ1 T€HEPAaTOPhIH OPHATY OPBIHIBI AT KOPBITHIH/IBI JKaCalMBbI3.

Byt menmimi sxy3ere achIpy KOHE OCHI dKYMBIC asiChIHIAFbl MAKCaTKa JKETY YIIiH
KeJIecl MIHJETTep/Il eIy KaXeT:

1) banamansl KyaT Ke31 YILIiH HbICAH]Ibl TaHJAHbI3.

2) XKen TypOMHACHIHBIH TTapaMeTPIIEPiH TaHIAY )KOHE €CEITeY.

3) XKenm KOHIBIPFBUIAPHIHBIH TEXHUKAIBIK-DKOHOMUKAIIBIK KOPCETKIIITEepPiH
Oaranay

Oprama anrania, Ka3ipri 3aMaHFbl TOPU30HTANIb ©CTI JKell TypOuHaTapbIHBIH
KONIIUIITiHAEe Kenal mnaiimanany kodddumumenti 0,48% Kypalasl. ApHaiibl
3epTTeyNepAiH MaliMeTTepiHeH Oyl KO3 OUIIMEHTTI apTThIpyFa OOJATHIHBI IIBIFAIbI.
Mpeicasibl, MIHCI3 a’pOJUHAMUKAIIBIK CHUIIATTaMajJapbIMEH CHUIIATTAJaThIH KeJ
KOH/IBIPFBUIAPBIHBIH, KEHO1p KOHCTPYKIMSUIAPBI YIIIH e SHEPTUSACHIH MaiilaaaHy
koahPurmenti 0,593 TeH MoHTe KeTyl MYMKIiH [5, 6. 7].

1.4 Ka3zakcran Pecny0JiMKacbIHbIH JKeJl dJieyeTi

XKen sHEpreTHKANBIK KOHIBIPFBICHIH jXK00ajiay >Kell KOHIBIPFBICHIH OpPHATY
OOJKAHATBIH JKEPJIIH KEJ QJIEYeTIH alAblH aja 3epTreyal Tanam eredl. JKemmiy
cUlaTtTamanapbl 3epTTenieni: Oenrim Olp yaKbIT KE3€HIHJET1 JKEJJIH opTalia
KBUTTAMIBIFEI (A#, JKBIT KoHE T.0.), THIHBIIITHIKTBIH KalWTadaHybl MEH Y3aKTBIFHI,
KEJIH OPTYPJl KbUIAAMIIBIFBIHBIH KalTajdaHybl kKoHE T.0. AJIBIHFaH MOJIMETTEp
HET131H/1e )KOOalaHFaH KOHIBIPFBIHBIH Al TaJIbUIBIFBI TYPaJIbl KOPBITHIHIBI )Kacaia ibl.

1.4.1 Kazaxcmannwiy scen amaacsl. Tapay 00tibiHuA KOPbIMbIHObL

Kazakcrannmarsl BYY mamy Oarmapmamachkl skacanabl Ka3zakCTaHHBIH Keol
atiacsl [3].

XKen arnacein a3ipieyai XKobanbiy cepikteci — Parsons Brinckendorf PB Power
KOMITAaHUSICHl JKy3ere achipAbl. KaszakCcTaHHBIH JKeNl aTiachl-Oyji  Kajiajmap.ibl,
IapyanbUIbIK 00BEKTUIEpIH (KOJAAp, AMEKTP CTAHIMSIIAPHI) KOPCETE OTHIPHII, KEP
oetiHeH 80 MeTp OMIKTIKTE KEJAIH >KbUIJIAMBIFbIH 06y KapTachl. JKen aTiachiHbIH
0acThl MaKCaThI-CIIIIH JKeJ PECYpCTapBbIHBIH IEPEKKOPBIH KYPY, aJIbIHFaH ACPEKTEPIi
Tajjay >kKoHe Oenrun Oip Kepjle Kell AJIEKTP CTAHUHUACHIH cally Typasibl YCHIHBIC
mibirapy (1.2-cyperTi KapaHsbi3).
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1.2 Cyper - Ka3zakcTaHHBIH KeJI aTJIachl

1.4-xectene KazakcTtaHHBIH 0OJIBICTapbl OOMBIHINIA K€ TTOTEHIIMAIIBIH TOJIBIK
cunaTTamachl Kentipiiren. OChl KecTeleri MAJIIMETTEp allJIbIH-alla TaJlJJayFa )KoHe veu
OpHAJaCTBIPy OpPHBIH TaHAayFa MYMKIHIIK Oepemi. JKenmiH opTama KbUIIBIK
KBUTIAMIBIFBI JKbUT 1ITHJIET1 KEJIH OapJiblK OailKalFaH *KbULIaMIbIFRIHBIH OpTalia
apu(PMETUKAIIBIK MOHI PETIHAE aHBIKTANJbl, OJIapAbl ayMaKTbIH K€l oJeyeTl
CHIIaTTaNIbI.

benrini 61p aliMaKThl 3epTTEY KE31H/I€ 3€PTTENIETIH AyMaKThIH Teorpadusicel MEH
JaHAMA(THIHBIH €peKIIETIKTEPIHE OalIaHbICThI KEPTUTIKTI JKEIAIH OOJIybIH €CKEpY
KaxxeT. Mpicanbl, TeH13 camaibl karanay aiimarbiHa 50-100 kM — re, ip1 KeJaepaiH
camanbl 10-30 km-re TepeH eHeTiHl Oenrimi, coHAblkTaH Kacnuii camansl
KazakcranHblH OaThiC OOJBICTAPBIHBIH K€ OpICIHE, ocipece >KbUIbl aujapa
aliTapibIKTail ocep eteni. backa eHipiepie alTapabIKTall TayJbl-aIKANTHIK >KEIIep
Oaiikananpl. KazakcTanma KymTi S>KEpPruliKkTi >kenjep Ae Oalikanmaawl, Tap Tay
OTKEIACPIHIH OOJyBI KEIIIH KYIICIOIH TyabIpaabl. Mbeicanbl, JKOHFap KaKMachbIHBIH
sker. JKalaHalKke METEOCTAaHIIMCHI XKEJIAIH JKEeKeJlereH KpuimaMaslFelH 70 M/Cc — Ka
JIeN1H, KApKBIHIbI aFbIHHBIH Y3aKTHIFbI KbUIBIHA KY3 KYHT€ JKYBIK XKOHE KEJJIH
KbUIIaMABIFEI 15 M/c-TaH acajabl. by ke skbuibiHa 80 KYHre JeliH, HET131HEH KbICTa
Oalikanaapl. S KbU1a O1p PeT KENAH XKbUIIaMIbIFbI 24 M/C — TaH acybl MYMKIH, ai 0-
5 M/C en KbUIIaMIbIFbIHBIH KalTananybl mamMamed 80% Kypaiiabl.

Keprimikri kenjaep KorFapbl >KbUIAaAMIBIKKA >KETETIH acyiapaa jJa mnaija
oonanel. Onapra Tapaz Oen IllsimkeHT apackingarsl [llokmap acybl MaHBIHIAFBI
Tynki6ac >xeni >katabl. JKoOaHbIH MaHBI3Ibl KE3CHACPIHIH O1p1 aBTOHOM/IBI DHEPTHUs
KOHJIBIPFBICHIH KaJIBIITACTHIPY YIIIH KAOJBIKTHI TaHJAY JKOHE JKUHAKTAY OOJIBII
TaObLIa/IbI.
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1.2 - kecre - KazakcTran o0JbIcTapbl OOMBIHIIA KeJl dJieyeTiH Tajjaay
(BYY/Ib KazakcraH x00acbIHAH AJILIHFAH JlepeKTep)

Canatsl Temen |OpramaKorapel| KorapbITbulFaH | ApTTHIPbUIFaH
Ken Aynan <6 m/c| 6-7 m/c | 7-8 m/c 8-9 m/c >9 m/c
KBLIIAMIBIFBIH [BI (KM?)
BIH JIMaI1a30Hbl
AKTebe 300600254400 46200 0 0 0
ATbIpay 118600 58100 | 60500 0 0 0
batbic- 15130061400 | 89900 0 0 0
Kazakcran
Kapaaranner 428000343100 84600 | 300 0 0
[TaBnomap 124800 37700| 87100 0 0 0
Anmatbl 224000/197300f 20000 | 5300 1200 200
Kamopm (144200106200 36800 | 1200 0 0
Onrycrik-  |117300(102400[ 11700 | 3200 0 0
Kazakcran
Kocranait  [196000) 81500 | 114500 0 0 0
Conryctik- 98040 O 82800 | 15200 0 0
Kazakcran
Mereic- (2833002413001 40800 | 1200 0 0
Kazakcran
Manreictay (165600 73200 | 87700 | 4800 0 0
Keizputopna  [226000/193100f 29100 | 3800 0 0
Axkmorna 146200) 45500 | 85200 | 15500 0 0

KopsiThiHabmap: 1-tapayna onemzeri kel 3HEpPreTUKACBhIHBIH JaMYbIHBIH
YKaNMbl Karaanbl kepceTuired. XKen KaObUIIaNThIH KYPBUIFbLIAPAbIH OapiblK HET13T1
TYpJiepi, COHJAl-aK >SHEPrUsHbl CAKTayJblH OapiblK TYypJepl KapacThIPbLUIFaH.
Kazaxcran Pecry0MKkachbIHbIH e 9JIeyeTl 3epTTeI 1 )KoHe cajianap OOMbIHIIIA TaJIay
JKYPri3UIIl, OJIApAbIH 1IITHEH KeJl YHEPTreTUKACHIH JaMbITY YIIIH €H MEePCIEeKTHUBAIIBI
OoJIbIT TaHJayFa 00JIaIbl.
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2 Ilapya Ko:KaJabIFbIH Aep0ec IJHEPrUsAMEH KaMTaMachi3 eTy :KyiieciH
Jsipaey

2.1 lllapya Ko:KaJbIFbIHBIH JKYKTEeMeCiH ecenrtey

ABTOHOM[IBI DJIEKTP KOHABIPFBICHIH >K00anmayasl Oactamac OyYphIH, IIapya
KOKAJIBIFBIH/IA KaHAal CHUIATTaFbl )KYKTEME MEH KyaT KYTUICTIHIH ajjiblH-aya OuTy
kepek.. EcenTey yuIiH >keniiH opTalia >KbULIBIK KbUITAMABIFBI 7-9 M/c GonaThiH
Anmatel OOJIBICHIHBIH OHIPIH TaHAay Typaibl miemiM Kaobuimanasl (1.2 - kecTeHi
KapaHbI3).

2.1-kecte - lllapya Ko:KaJAbIFBIHBIH KYKTEMeCi

AcnanTbIH aThl Campl, Kyarsl, Br | Ecen aiibIpbicy Ke€3€HIHACT1 dKYMBIC
JlaHa YaKbITBI, CaFaT

AIIEKTPOKAPBIK 9 60 4
TeaeaUuIap 1 60 6
BU/JICOILIIEEP 1 10 6
KOMIBIOTEP 1 300 2
MIPUHTEP 1 20 1
TOHA3TKBIIII 1 300 4

Exinmi Ttapayna mapya KOXKaJbIFBIHBIH JJICKTPMEH >KaOJBIKTAy CXEeMachl
KapacTeIpbutFad. KyaTThIH KeTicneyiirine 0aiaHbICThI IU3€]Ib TEHEPATOPHIH KOCY
onerke amHanapl. CoHpaii-ak, Mapya KOKaJbIFBIHBIH KYKTEMECIHIH IIaMaMeH
€CernTeNyl Kypriziiii.

2.2 Topu3onraab ecti Tunteri TemMen KyarTtbl KIOK MaTtemaTmkajabIK
MoaeJIi

KOK KypbUIbIMIApBIHBIH MaTEMATHKAJIBIK Mojeibaepi. JKenm KaObUIIalThIH
KYPBUIFBIHBIH MaTeMaTHKaJIBIK MOJST.OJEeMIIK ypaic Oenrim Oip Kalak caHbIHAH
TYpaThiH TOopu3oHTaNb ocTi TunTi JXKOK maiiganany THIMIUTITIH HAKTHI alKbIHIAIbI,
OPBIHIBUIBIFBI TYPFBICBIHAH 3 CcaHbIHIA (KBUIAAMIBIK S-Ke TeH, KehOip karaanmapaa
25-30% merinne) [5-8]. XKen TypOuHaCh! KajJaKTaphl IIbIFAPAThIH MEXAHUKAJBIK KyaT:
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Puyx = (0,57 p R CyZ,B) -V (2.1)

myHaarel Cp Z,3 -KOMIBIOTEPJIK MOJENIbIre KATBICTBI JKEJ1 SHEPTUSICHIH
naiganaHy/JblH CaJbICThIPMANbl KO3()PHUIIMEHTI;
P-aya aFbIHBIHBIH THIFBI3/IBIFbI
V-KeNiH KbUITIaM/IbIFbI;
R-CBITIBIPBIUTATHIH P paJNyChI-aya aFbIHBIHBIH THIFBI3IBIFHI;
KoMmmproTepitik  MoJienbe, KbUIAaMIBIK (YHKIUSACBIHIA JKOHE Ia0ybLT

OYPBIIIBIH/IA KOJTAHBIATHIH JKeJT SHEPTUSACHIH Maigaiany ko3huImenTi TeHACYIeH
AHBIKTAIA/IbI:

C =S 2.2

MYH/JAFbI C1.Ce-YII KAOATTHI TypOMHAIAPbIH UMIIEPUSIIBIK KO DULIEHTTEp1
B-ma0ybu1 OypbIibl;

Zi' TCHACYACH aHbIKTAJIATbIH CAJILICTBIPMAJIbI XKXbUIJIaM/IbIK:

1 1 0,035 (2.3)
Z 7Z+0088 p3+1

Z- HAKTHhI XXbIJIAaAMIBIK:

Ve k9K _ WR (2.4)
V}Keﬂ V

/ =

MYHJIAFBI ey sk - 2KIK CBI3BIKTBIK JKBUIIAMIBIFBL, M / C;

W-xen TypOUHACBIHBIH OYPBIIITHIK >KbUIIAMIBIFbI, pajl / CEK;
R-chInbIpbUIaThIH OETTIH PanyChl, M;

V-3KenaiH ChI3BIKTHIK KbUIAAMIBIFEL, M /C
XKen TypOrHACHIHBIH HEMECEe TeHEePaTOPIbIH OLTIT1H/IeT1 MEXaHUKAJIBIK MOMEHT:

uoP (2.5)
w

MYHAAFbl W-T€HepaTtop OUIriHIH HeMece XKel TypOMHACHIHBIH aiHaly

KbUTIaMIIbIFbl. CHHXPOHIBI TEHEpaTOp HEMECe KeJ TypOWMHACH JMHAMHKACHIHBIH
TEHJIEY1:

dw 1 (2.6)
E = Y[Mai/’maﬂy - M)KYKTeMe - FW]

MYH/IaFbl J-UHEPITUS MOMEHTI, KT M2;
F-TyTKBIp YiiKemic kodpuimenti;
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M, - kel TypOMHACHIHBIH aliHaJly MOMEHTI;
Muap -  KeOepri  CcoTi  KypaTblH  JKyKTeme. ANHanIMaibl
ANIEKTPOMArHUTTIK MOMEHT:

3 .
M,, = Ep[(l'ds - LqS)id gt lg "/’f] (1)
MYH/IaFbI P-TIOJIFOCTED KYITAPHIHBIH CaHHI |
L4s- cTaTop OpaMachIHBIH OOMIIBIK HHAYKTUBTLIIT, [ H;
L4s- cTaTop opaMachIHBIH KOJIAEHEH WHIYKTUBTLIIr, ['H;
Ig- OOMIIBIK TOK, A;
Iq- KOJIJICHEH TOK, A;
I0-TypaKThl MarHUT arbiHbL, [1b.
CHUHXpOH/IBI aliHaJIMalbl KOOpAMHATTAp >KYWECIHJErl CHHXPOHJbI F€HEpaTop
MOJIENI.

(di;, 1 LI Lqs (2.8)
—_— Uy — — .
dt Lds ¢ Lds & Weld Lds
di 1 T, Yrw,
q . fWe
L At~ Lgy 9 Ly a T elal T

MYH/IaFbl Ug- OOMIIBIK ©CTIH KEpHEY1 Kaia, B;
Ug- KOJIIEHEH OCTIH KepHeyl, B;
I's- OeJICeH Il CTaTOp KeAepTici;
We- 3JIEKTP CUHXPOH/IbI aifHaITy >KULIIr, paj / c:

We = p ’ Wl"eH (29)

MYHJaFbl P- MOJIIOCTEp JKYIITaphIHBIH CaHbI,
W, en- TEHEpATOPIBIH, alfHAITY JKHLTIT, paj / C.
CI'TIM MexaHHMKaJIbIK >KYWECIHIH JWHAMHKACHl KeJiecl TEHILY KyHeciMeH
CUTIATTaJIaJIbI:

dw 1

d_vt" = Y(Me — My — Mw — M,,) (2.10)
do

\ a = m

MYHJIAFbI J- )KYKTeMere COMKeC TeHepaTOPIbIH HHEPITUSICHI;
F-renepaTopabIH TYTKBIp Yiikemic kodhpuimenTi;
O-TeHepaTop POTOPHIHBIH OYPHIIITHIK OpPHATIACYHI;
Me- Terepatop OLTITIHAETI AMEKTPOMATHUTTIK (alfHaIMasIbl) MOMEHT
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M, -TeHepaTop OUTITiHAETT MEXaHUKAJIBIK KEASPTi MOMEHTI;
M -O1miKTer1 YHUKeNICTIH CTaTUKAJIBIK MOMEHTI;
Wm=W -poTOpbIH OYPHIIITHIK KbIIAAMIBIFbI (MEXaHUKABIK ).
TypaeHmiprinm KypbUIFbUIApABIH MaTEMAaTHKAIBIK MOJICITI.
Ty3eTKimTiH MaTeMaTUKAJIBIK MOJIEITI KeJeCieH:
Ty3eTKIITIH MIBIFBICHIHIAFBI KEPHEY:

33
UBbIX = T UMaKC = 1,65- Uma}cc =2,34" UCp.KB.nHK.

MYHJAFBI U,ac- MAKCUMAIIBI HEMECE aMIUTUTYAAIIBIK KEPHEY ;
Ucp.is.mm.~ 5KQPThI TOJIKBIHHBIH OapJibIK €H XKOFapbl MOHJEPIHIH OpTalla
KBaJpaTThIK KEPHEY1

WNHBepTOpIbIH MaTeMaTHKAJIBIK MOJISII1 KeJIeciaeH:

4 . 1 . 1 . (2.11
U= — Un [cos@ - sinwt + §c0539 - sin3wt + §c0559 - sinSwt+... )
2 = /cosf - sinwt (2.12)
UBbIX = _Um ( ) []— - (_1)m]
s
n=1
MyHIaFrbl Upy- aMILIUTYIaJIbIK KEPHEY;
O-bazanbIK BIFBICY OYPHIIIIBI;
W-OYpBIIITHIK )KUlTK, n=1,2,3,4,5,6, ...
DJIEKTP PHEPTHUSACHIH )KMHAKTAYIIBLIAP,IbIH MAaTEMaTHKAIBIK MOJICIII:
Vbar = V1 + Ipar " R1 (2.13)
0,139 1 (2.14)
R, =R, =10,785 )
1 Teh ( * [1,06 — SOC(t)] - ny/ SOC,,
(2.15)
V, =V, =[2+0,148-S0C(t)] - ng
0,1037 1 (2.16)
Ry = Ry, = (0,19
1 Tdch ( ts0co —0.14] ns> SOC,,

Ddt ) + Ky, (Vpae - Ipae = Ry * Ijge)dt (2.17)

SOC(t+dt)=SOC(t)(1—36OO 3600
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¢ 2.18
[Kb V- Iy (2.18)

1
SOC(t) =SOC(t—1) + —— t_soc(t-1)D|Dt
soc,,

3600

t—-1

MyHaFbl Ven- OaTapes 3apsabIHBIH KEpHEY1,
V4ch- OaTapest 3apsiabIHBIH KepHEYi
Rch- GaTapesiabl 3apsiaTay Ke3iHer! KapChlIbIK;
Rach- AKDB pa3psiasl ke3iHeri KapchbUlbIK;
SOC;- Garapest 3apsiAbIHBIH OacTanKbl JEHICH1;
SOC-kon xetiMal O6atapes 3apsanbl (arbiMaarbl) AKB makcumanbi
3apsbl |
Ns- 2 BOJIBT IIACTUHAIAPBIHBIH CaHbI
Ddt-6aTapesiHbl 3apsiaTay yakbIThI;
Ky- 6aTapes 3apsiiblH HEMECE 3apsi/IbIH AHBIKTAWTBIH OJIIIEMCI3 I1aMa.
Uaks = U1 + Laxs " R1 (2.19)

0,139

) 1 (2.20)
[1,06 — Y3(O)]1s/ Y3uare

Ry = Ry = (0,785 +

2.3 MATLAB asiceinaa JKOK umuramusiabik Moaetin 3eprrey R2014b

XKyxremeci3 ropu3zoHTasb ©CTl TUNTI TOMEH KyaTThl JKOK >KyMBICBIH 3€pTTEYy.
KOK KOMITIOHEHTTEpiHIH JKYMBIC JUHAMHKACHIH CHITATTAUTBIH MaTEMAaTHKAJIBIK
teHueynep Herizinge MATLAB 12014b  OGarmapmamackiHga  Simulink  kxoHe
SimPowerSystems  kiTamxaHa  dJ€MEHTTEpIH  KOJJaHa  OTBIPBIT  MOJIETh
KYPaCTBIPBUIIBLI. 2-CypeTTe KOPCETUINeH MOJENb JJIEMEHTTEepl (Kel TypOWHACHI,
TYPaKThl MAarHUTTEPJAET] CUHXPOHJbI TEHEPATOp KOHE AKKyMYJSTOPJBLIK OaTapes)
KyaTThl OHJIIPY OHE OHBI KUHAKTAy MPOIECTEPIH TOJBIK CHUMATTAiIbI. MoaenbIiH
Oapabapibirel  yiriH Airforce 1 Mapkanbl HakThl JKell TypOMHACHIHBIH Oipnein
napamerpiaepi, YJIbIOpUTAHUS OHIIPICI, TEXHUKAIBIK CHUIATTaMalapbl, OHbBIH
KOMITBIOTEPJIIK MOJEIIbJIEY MOJENIH KYpy YIIIH 013 MaTeMaTUKAJIbIK MOJEIbIAEp/l
YKOFaphl/la CUTIATTaIFaH OlpHEeIIe KOMIIOHEHTTEpre 0eIIiK.
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2.2-kecte -AirForce #xejl KOHIABIPFICHIHBIH TEXHUKAJIBIK CHIIATTAMAJIAPBI

HomuHanipl mbIFbIC KyaThbl 1000 W
Kepneyi 24 B
Kenaig OacTankel KbUIAMIBIFEI 3,5 M/c
Homunanas! )eaaiH »KbUIIaMIbIFbI 12,5 m/c
Portopneiy nuamerpi 18m
PoTopabiH Kbu1IaMIbIFBl (MUHYTHIHA 200-800
aitHay)
[prmakrap canbl 3
['enepaTopbIH THII1 3-X TYpaKThl MarHUTTEPI Oap haza
CanMarsl 27 Kr
Maura 50mm OwmikTiri 6ap KyObip 8M

2-Cypet-Kea TypOMHACBIHBIH YJIrici

2-CypeTTe KOpPCETUITeH >Kell TypOMHACBHIHBIH MapaMeTpliepl CajabICThIPMAalbl

OipIiKTepIe KOPCETUITEeH:

- JKeJ1 TypOMHACHIHBIH HOMHHAJIIBI MEXaHUKANIBIK KyaThl: 1 KBT;

- JJIEKTp TeHepaTopbiHbIH Heri3ri KyaTel: 1000/0, 9 (xen TypOWHACHIHIAFBI

KYaTThIH JKOFAJIYbIH €CKEPE OTHIPHIN);

- KeJIJIIH HEer13r1 HeMece HOMHUHAJIIBI KBIIIaMIBIFRL: 12,5 M / ¢;




- JKEJJIH CaJbICTHIpMalibl KbUAAMJBIFBl KE31HJE OHIIPUIETIH €H >KOFapbl
KYaTTbhIH CaJlbICThIpMalibl Ko dunuenti: 0,73;

- HeT13r1 alfHally KbUIAaMIBIFBIHBIH KodddunuenTi: 1,2.

biok ymiiH Kipic JKOHE IIBIFBIC TapaMeTpiiepiH TaijalaHy Ke3iHfe
CaJIBICTBIPMAJIBI [IaMajiap/bl aTajfaH [IamManapra XOHE KepICIHIIE TYPJICHAIPETIH
apHaiibl KO PUIIMEHTTEP KOIAAHBLUIIbI.

XKen TypOuHACHIHBIH  MaTeMaTHUKaJIbIK MOJENIH  KOJJaHa  OTBIPBII,
JTUHAMHUKAHBIH KOpIHYl YIIIH CYpeTTe KOpCETUIreH CalbICThIpMaibl OlpiiKTepie
XKEJTIH OPTYPIl KbUIAaMABIFRIHAA (M1a0ysl1 OyphImbl 0-re TeH) MaKCUMAaJIAbl KyaT
MEH MEXaHUKAJIBIK MOMEHT aJIbIHJBI. 2.1 xoHe 2.2.

1600
1400
1200

1000
—— Pmex_oe(12,5m/c)

o 800 ——Pmex_oe(9,5m/c)
- Pmex_oe(7,2m/c)
600 Pmex_oe(5,5m/c)
Pmex_oe(4m/c)

400
—— Pmex_oe(3m/c)

200

0 10 20 30 40 50 60 70 80 90 100
w, paa/c

2.1-cypet -MexaHUKAJIbIK MOMEHTTIH TMHAMHKACHI

Typakrsl MarauTTepAeri CHHXpOoH bl renepatop (GPM-men).

- Crarop ¢a3aceiabH Keaeprici: 0,576 Owm;

- Poropneiy uaayktuBTiLnir (GN) %oHe TYpakThl MarHuTTep/ieH (Bb) arbiHabIK
OaitianpIC-0yJ1 reHepaTOPAbIH KbUTIAMIBIFbIHA OalIaHBICTHI AyBICTIAJBI IIAMaIap;

- ['eneparop momtocTepiHiH KYIT CaHbL: §;

- 'eneparopapiy unepmus momenti: 0,02649 kr-m2;

- Homunanae! cot: 19,9 Hm.

- Kaiita 3apsiaTanatein Oatapes:

- Homunanas! kepuey: 24 B;
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- ColipIMIBUIBIFRL: caraThiHA 100 A;
- bacranke! 3apsin geHreiii: 25%.

16

14
= Mmex.oe(12,5m/c)

12
Mmex.oe(9,5m/c)
10 Mmex.oe(5,5m/c)

Mmex.oe(4m/c)

M, o.e.

Mmex.oe(3m/c)

2 //

0 10 20 30 40 50 60 70 80 90 100

w, paalc

2.2-cypet-/Kes TypOuHachI OHIIpeTiH KyaT JTMHAMHMKACHI

2.3-kecte-’Ke1  TypOMHACBIHBIH  aiiHaJy  KuijliriHe  OaiiJIaHBICTBI
moaeabaeyre apuajarad CI'TIM napamerpJiepi
Kenmig KpuimaMaeirer| 5,5 7,2 8,6 9,5 11 12,5
Airamy xwuiniri, aia /| 310 400 420 442 460 480
MHUH
bypeiteik xuimik, | 32,4 | 41,86 43,96 46,26 48,1 50,2
pan/c
Wnpykrusrinik, e | 0,017 | 8102 | 5,328:102 | 4,36:102 | 3,12:102 | 2,37-10°3
Arpraasik Oaimaneic, | 0,085 | 0,082 0,08 0,079 0,075 0,071
Bo6

2.3-cyperTe Oatapesna 3apsiabpl 0ap Jkel TypOWHACHIHBIH TOJBIK MOJEII

KOPCETUITEeH.
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Cruxpommpi rewepa
H3 NOCTORKHBIX NITHATY)

2.3-cypet - KyaTThl eHipy 'KdHe OHbI ;KHHAKTAY MPOIECiH CHIATTANTHIH
KIK moaedi

Mopensaey 1:

- HoMunHanae! sxenmiy »Kb1aaMablFel: 12,5 M/ ¢;

- Alinamy xwuiniri: 480 aiiH/MuH;

- Monenpaey Y3akTHIFBI: 5 ceK. AJIBIHFaH OCHWJUIOTpaMMaliap TOMEH]E
kentipuiren. JKOK ocuumiorpammacsiHa coiikec aifHaiTy *uiTirt MeH MoMeHTTiH 0,8
CeK OeNTUICHreH MoHIHE WIbIFanbl. byn Jkarmalija Tepic MOMEHT KOJIaHBLIATHIH
OJIOKTBIH "CHHXPOH/IBI MalllMHA" €KEHIITIMEH TYCIHAIPIel )KoHe TeHepaTop PETiH/Ie
YCBIHBUTA bl (KO3FAJITKBII PETIHJIE OH).
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2.4-cypet - AliHAJIBIM MOMEHTI MeH KbLJIAaAMABIKTHIH OCHHIJIOrPAMMAChI

10}

10}

2.5 - cyper - TOKTbIH, KEPHEY/AiH KIHE AKTUBTI KyaTThIH
OCHHJIJIOTPAMMACHI

OcmwiorpaMmara COMKEC >KENIIH HOMMHAABI SKbUIIAMABIFBIHAAFBl KyaT
enipici 420 Bt Kypaiinpl, 6yJ1 HOMUHAIbI KyaTKa IIBIFY bl aHBIKTANbI.
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2.6-cypert - AKKYMYJISITOPAAFbl KePHEYIiH, TOKTAPAbIH KJIHE 3apsi/
AeHreHiHiH 0CHIITIOrPaMMAaJIapbl

AJBIHFaH OCLMIIIOTpaMMaiapra CoMKec, akKyMyJIsiTOpAbI 3apsaray npoiieci 4,5
CEKYHJIKa CO3bUIATBhIHBIH Kopyre 0o0J1aibl, Oy ke3zae 3apsay aenreii 0,02% xetepinesni.

Mopenbaey 2:

byn xxarmaiina kel KOHABIPFBICHIHBIH YISyl 7 M/C e *KbUTIaMABIFbIH/IA, COaH
KeiliH 1,5 cekyHaATaH KeiH *XbUTIaMIBIKTBIH 12,5 M/C e3repyiHjie KapacThIpbUIabl.

°"Tn(« |
. |
. e |
. \\ |
~12 l c;‘
o 7 2 3 g 5 o 7 5 9 70
““w 20/
, pad/c ‘
40 l
|
o ‘
w
o t, C
o 7 2 3 B 5 o 7 & 9 10

2.7 -cyper - AifHAJY KbLIAAMAbIFbIHBIH OCHULIOTPAMMACHI JKIHE JKeJl
KbLIIAM/IBIFBIH O3repTy Ke3iHaeri MOMeHT

Mopenbaey 3:

by sxarnmaiina xenaiH KbULIaMABIFBL 7,2 M/C O0JIFaH Ke3/e )KYKTEME acThIHa
YKYMBIC 1CTey MAceJiecl KapacThIpbLIabl, alaiiaa Oyl YIIiH TYTBIHYIIBI ’KYKTEMECIHCI3
#oHe Tek 6atapesimeH JKOK eHIIpiciH TEKcepy KaxerT.
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170
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2.8-cypert - JKykreMme xKOK 7,2 M/C )KbLIAAM/BIK Ke3iHaeri aiiHajay MoMeHTi
MEeH KHLUTITNHIH 0CHHJIJIOTPAMMACHI

1 I AT
|
| I v
J | I L ! I
0 0,5 1 1.5 3 38 s
ruB [f I | |
| S I'l | | 'IIIHIH' I‘IH 'Il'll IH il MI} H 'H\HIII L
o A\ i i
y |
2 i, A | L
| | 1 Z,
0 0,5 1 1.5 2 2,5 3 3,5 4 45 5
‘\P'&n p | T T T T T
100 | BT e 4 -
50~
0 t,c
0 0,5 1 1.5 2 2.5 3 35 4 45 5

2.9-cypet - Kea KbULIaMABIFBI 7,2 M/C Ke3iH/e KYKTeMeci3 TOKTap/IbIH,
KepHeyJIep/iH KdHe KyaTThIH 0CHILIOTPaMMAachl

KykTeme acThlHa TOPU30HTANIb OCTI TUNTET1 TOMEH KyaTThl K€l TYpOUHACHIH
mozenbaey. XKykreme kesinae KK xKyMbIc pexxuMaepiH 3epTTey MbIHATAp bl Talarl
eTelll OapibIK KaKeTTI KOMIIOHEHTTEPAIH KYpambl, OHBIH 1HI1HAE KyaT WHBEPTOPABIH
KOMETIMEH XY3€re achlpblIaThlH TYTHIHYIIBUIBIK *XykTeme ne Oap. CoHpail - ax,
aBTOHOMJIbl 3JICKTPMEH XKaOJbIKTay >KYyHelepiHAeri >KyKTeMe Kell Karjaiina Oip
(dazanbl, a1 MHBEPTOPFa KOMBUIATHIH Tajlall CTaHJAPTThI KUUIIKTIH CUHYCOUAATbIbI
kepueyi 50 I'm (I'OCT P-54149-2010) exeHiH aTan ©TKEH >koH. THICTI HHBEPTOPIbIH
Moeni 2.9-cyperTe KopCceTireH.
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2.10-cypert - TuicTi "HBEePTOPABLIH MO€eTi

WHBepTOpAbIH KYPBUIBIMABIK OpPBIHAANYBl CHUHYCOMJANIbIbl (OopMaHbIH (Ken
JICHTell) €Kl caTbUIbl MOIYJISIIUSACHIH KYPaWThIH KYpPbUIBIMAAFbl KOFapbUIaTaThIH
TpaHchopmatopsl O0ap cTaHaapTThl Olp (a3anbl WHBEPTOpPJAPAAH EpEKIIEIEHE],
OUTKEH1 01 3 TPaH3UCTOPJIBIK KemipiepaeH Typaasl (12 kuit). byn npunnun, sgerre,
MHBEPTOP/IbIH KipiC KEpHEYI1 IIbIFY KEpHEYIHEH TOMEH, COHJIBIKTaH TOKTap Aa 9p TYpJil
Oonaabl. MyHail sxkargaiaapIblH KONIIUIITIHAE UHBEPTOPFa KIPETIH YJIKEH TOKTap
YJIKEH TOKTapFa KbIMOAT TpaH3UCTOpJIapAblH OOYybIH aHbIKTal bl MIHBEpTOpIapAbIH
KIpICIHJIET TOKTHI 06Jly OpPBIHIbI, OChUIANINA TPaH3UCTOpJAp/bl TOMEH TOKTapFa
KOJTAaHY/Ibl KAMTaMachI3 eTe/Il.

Toxipube 1. XKOK-HiH OenceHal )KyKTeMe acThIHa )KYMBIC 1CTEYI.

Herisri mapametprepi:

- JKEJIOIH KbUIAaMIBIFEL 12,5 Mm/c;
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- eHIIpiNeTiH HaKTHI KyaTsl: 480 BT;
- Oarapes kyatsl 100 Au: 50%;

- UHBEPTOP KyaThl: 3 KBA;

- TpancopmaTopbiH KyaThl: 3 KBA;
- )kykteme Kyatbl: 900 Bt (72 Om).

400

200

uB

-200

-400

t,c

LA

2.11-cyper - TYTBIHY KYKTeMecCiHiH TOKTapbl MeH KepHey.JepiHiH
OcumorpaMmmasiapbl
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2.12-cypet - TYTHIHYHIBLIBIK KYKTe€Me TOIbIHBIH T'APMOHHKAJIBIK KYPaMbl

Kopbiteiaast: 0y 6enimae MATLAB asceiHaa ropu3oHTaldb ©CTI THUITET]
HAaKTbl TOMEH KyaTThl el TypOWHACHIHBIH MOJENbJALY MOJeN OepulreH.
KoMrioneHTTep1iH MaTeMaTHUKaJIBIK MOJIEIIbEPIHIH HET131HIE e KYKTeMeCi3 JKoHe
KYKTEMECI3 OpTYpJIl Kel KbuiaaMIaeiFbl Ke3iHaeri JKOK aKyMBICHIHBIH MponecTepi
3epTTeNal. AJIBIHFaH OCUMJUIOrpaMMaiap rapMOHUKAJBIK KYpaMbl TOMEH KEepHEYJep
MEH TOKTapJblH CHHYCOUJAIbAbl (DOpMaNAPBIHBIH apKACBIHAA TYTHIHYIIBUIAPbI
carnajibl SHEPrUsIMEH KaMTaMachl3 eTyll Kepcerell. 24 B kepHeylne MHBEPTOPAbIH
TpaHcOpMaTOpFa IIBIFYBIHJAFbl KYKTEME KE3IHAErl TOKTapAblH MOHIEPIH
KapacTelpraH ke3ne 37,5 A (uHBepTOpAbIH op ubIFbIHAA 12,5 a), an 220 B ke3inne
TYTBIHYIIBI TOTBIHBIH MHI 900 BT Kyarra 4,1 A Kypazsl.
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3 MaremaTuKaJbIK MOJEJbII J3ipjey KoHe KeJl KOHIbIPFbICHIHBIH
KaJIaKIIAJapbIHbIH TeOMeTPHSJIBIK 6JIIIeM/IepiH ecenrey

MaTeMaTHKaJIbIK MOJCIIB/II KOMITBIOTEPIIIK iCKe achIpy YIIiH CaHJIbIK alrOPHTM
)acay. JKOK yI1iH UbIK MBIIAFRH caTy TPUHIIUII aITOPUTMI.

JKen afrpIHBIHIA JXYMBIC ICTEHTIH HIEaNIbl K€ KOHIBIPFBICHIHBIH KyaThIH
KeJiecijiei sxkazyra 00JaIbl:

P=KIA:-121 -m-7%-V (3.1)

MyHzaarsl 1,21 Kr/M° - aya TBIFBI3/bIFHI,
T I? - KalaKIIaMeH ChIbIPLLIATEIH OeT
V - JKeNnAlH KbUIIaMIBIFBI, M /C.

Kykremene >KyMbIC ICTEHTIH eJ DJIEKTP CTAHIUSICHIHBIH alHaIbIMIAphl Oip,
0oc-0ackanmapbl, 9pTypii Kykremenepnae — Oackamapel. Erep (3.1) dopmynace
OOWMBIHIIIA €CETTEITeH HOMUHAIIBI KYKTEMEMEH JKYKTEITeH P, el KOHIBIPFHICHI
OHBIH KAJIaFbIHBIH VIIbI SKENIIH O KbUIIAMIBIFBIHAH 7 €ce acaTblH TYPAaKThI
KBUTTAMJIBIKIIEH KO3FalaThIHAN eTin ailHajaabl jaen Ooikacak (Z caHbl - eJIIeMCi3
YKOHE JKBUTTAM/IBIK JICTT aTaJIa Ibl, SKbIIAMIBIFBI 3-T€H K€M JKeJ1 KOHIBIPFhUIAPhl TOMCH
KBUTTAMIBIKTBI JICTT aTala ibl, all 3-TCH KOIT )KOFAPhI KbUITAMIBIKTHI).

["eHepaTop bl )KYKTEHUTIH KYPBUTFBI OHBIH KBICKBIIITAPBIHAAFBI KEPHEYIIH OCYIHE
OailJIaHBICTBI TEHEPATOP/IbIH aliHay KUUIITH Oamiact perrerimi gen aranaasl. O
YK€ KOHIBIPFBICHI MCH T€HEPATOPABIH KyaThIHBIH COMKEC KETy HYKTECIH KEeJIiH KeH
ayKbIMbIHA "JKaFajbl" jkoHE MU3alHIIbI TiKenel OacTayra MyMKIHAIK Oepeni. bamnact
pETTETIMIMEH Xa0AbIKTaIFaH TEHEPATOP OPAANBIM KeJl KOHABIPFHICHIHBIH KYaThIH
TYTBIHATBIHABIFBIH O171€ OTHIPHIN, 0aIaCT ONIPUITEH Ke3/1€ JKell KOHBIPFhICHIHBIH €H
a3 JKeJIJie IIBIFapaThlH KyaThl )KYKTEMEH1 KOCY YIIIiH TeHepaTOp TYTHIHATHIH KyaTKa TeH
Oomnazapl neik. bysn HykTe MOMEHT HYKTECI JeT aTaiaibl, 9J€TTE OHbI KbUIaM KYPETIH
arperatTap YIIiH 4 M/c xoHe Oasy *KypeTiHaep YIiiH 2 m/c kel ecedineH anaabl. Ochl
HYKTEJIeH OacTarl )oHe Oype3aKkopray 1CKe KOChUIFaHFa JIeH1H HOMUHAIIIBI )KYKTETeH
JKeJ1 KOHJIBIPFBICHI ©31HIH alHAIBIMBIH €CENTIK KbUIAAMABIKTHI CAaKTall OTBIPHII, el
KBUTTAMIBIFEIHBIH OCYIHE Typa MPOTIOPIMOHAT apTThIPaAbl, JAEMEK KaJlaKIIaTapra
madybUIbIH  OapiblK OypblUTapbl, OyJ OChl TE€OMETpUsA YIIIH MaKCHMAaJIb
TUIMAUTIKIICH JKOHE €H a3 IIYBUIMEH JKYMBIC 1CTEeY/ 1 OUIIIpel.

ConbimeH, kel 4 M/c Kypaillibl, TeHepaTOpFa KaKeT MUHUMANIbl Pnin KyaTbl
oenruti (01 TeHepaTOpJbIH THUIMJAUIITHE O6JIIHIeH KYKTeMe KyaThiHa TeH). ComaH
KEHiH JKeJl KOHABIPFBICHIHBIH KQXKETT1 pauyChl Kelleciiel 00Japl:

Ry = Ppin / (KIIA - 1,21 - @ - V3), (3.2)

Ken KOHABIPFBICHIHBIH KbIIIAM/IBIFbIH aHBIKTAY YIIIH, XKEJIH KbUITIaMIbIFbI 4
M/c (>K9HE OJlaH J]a Kem) Ke3lHAe IMaMeTpl MEH KyaThIH >KOHE CKallyJia IIbIFapaThiH
OCbl KyaT alHaJbIMJapbIHIa TE€HEpaTOpAbl WUIepy MYMKIHAIMH Oij€ OTBhIpbI, 013
KYKTEMeJIE OJIIIEHIeH alHabIMAap/IaH TeHePaTOPAbIH KyaT KMCBIFBIH KOJIJaHAMBI3.
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OChl KUCBHIKTaH 013 4 M/C XKbUIAaMIBIKIEH OENTuIl JuaMeTpil kel TypOMHAchIHAH
Tajarn eTUIeTIH alHaIbIMIapabsl OejieMi3 (Z mapameTpiH OIpJieH ecenTeyre pykcaT
etuienl, o1 4 M/C - meH OalaHBICTBI €MeC >KOHE Ke3-KeJIreH KOJIalibl JKel
JKbUTIaMIBIFbIHA COMKEC KeJe/Il).

Ken xppmamaeiFel 4 M/C, JKeT KOHIBIPFBICBIHBIH —PaJdyChl  Ke3iHJE
reHepaToOpAbIH OenTili alHaIBIMAaphl Ke3iHAC JKel KOHIBIPFBICHIHBIH aifHaIMa
KBUTIAMIBIFI (KaJIAaKTHIH YIITBIH/IA) TCH:

W=Rp_m'7'['7", (3.3)
60
OH/JIA [IAMNIAHIBIK:
w 3.4)
7= (
74

MYHJafbl Z-O13[1H JKeJ KOHJABIPFhIMBbI3ZA KaHIAa Kajakiia OoJIaTbIHbIH
AHBIKTAMNIBI.

Erep koopauHarrap xyiieci npoduibre KataH OailnanfaH 0oJica, OHIA OCHI
KOOpJIMHATTAp KyHeciHAer: 0akbuIaybl Ipo(HIIbre TYCETIH aya aFbIHbIH Kepel, OyII
arbIHHBIH KbUIIAM/IBIFbI:

2:rp-m (3.5)
V=r——mm7——
60
MYH/IAFbI 1-5K€J1 KOHJBIPFBICKIHBIH PaIUYCHhI;
I'om - COMKECIHIIIE OHBIH alHAJIBIMIAPHI.

TancelpMaHbl KUbIHATANBIK - K€J1 €HT13eH1K. BypbIH KapacThIpbUIbIN OTHIPBLIFaH
oxicTeMenie OeHEHIH MEHOEPIIIK KbUIIaMIBIFbI KEJIIH KbUIAaAMIBIFBIH Z €CE achll
tyceni,. [Ipodunabmen OailmaHBICTBI KOOPJAWHATTApP >KYHECIHIEerl OakpUIaylibl Kas3ip
YKEJIIH KBUIIAMIBIFEI MEH MPOQWIBAIH aHaIMalbl KbUIAAMIBIFBIHBIH BEKTOPJIBIK
KOCBIH/IBICBIH KYPAWTBIH aFbIH/Ibl, SFHU MBIHAFaH TEH aFbIHJIbI KOPEi:

V2=VZ + w? = w?+ (w - Z)? (3.6)

TwuiciHie, Oy aFbIHHBIH UbIK MbIIIAFbIHBIH Ka3bIKThIFbIHA TYCETIH OYPBIIIbI:
a=arctg(V /w)-arctg(1l/z), (3.7)

AFBIH aliHaIMaJbl JKeJl KOHJABIPFhIChIHA KaHAal >KbUIIAMABIKIICH JKOHE KaHaai
OyphIIITeH XYTipeTiHiH Oine oteipbin, [Ipodunbai opTypai OypeimTapmeH Oypar,
npouiibre OpeKkeT eTeTiH Maijanbl Kyli(alHaIAsIpy Ke3iHJe ayFa Kapail UTEpeTiH
KaJIaKIlla) MaKCUMaJIIbl OOJAThIHIAN €T KOJI JKeTKi3yre 0oJaapi(Tpoduiib Xopaachl
MEH KeJ1 KOHIBIPFBICBIHBIH Ka3bIKTHIFBl apachIHIAFbl )KOHE OHBIH aCThIHIA TPO]IIIH
KO3FaJIbIC K€31HJE MaKCUMAJIAbl TAPTYFa MYMKIHAIK O€peTiH OYPHILITHI eMJie OYpbIIbI
nern artaiMbiz). [lpodunabain eHiH aHbiKTaiiMmbi3. [llemHbIHAA 13, erep B MoHIH
npodUIIBIIH €Hl peTiHAe KaObUIIaThIH 00JICaK, OHJa €Ki KaJlaKIia YIIiH JKaJIlbl MOHI
2b 6onapl, TPOPUIIb COUKECIHIIIE TAMUTBIH KOTEPY KYI1 Keneciaen 0oaaabl:
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F;,=05-1,21-C-b-V?, (3.8)

(a3ipre 613 (poHTaTBIBI KAPCHUIBIKTHI KapacThIpMallMbI3 - OV, OpHHE,
KYBIKTATy — O1paK »Kakchl MpoduiIbaep YIIiH 6Te JJI), COJIaH KeHiH eKi mpoduIbaiH
(ex1 KaJuTaKIIaHbIH) JKaJIbl KYIIi 00IaIbl:

F, = F;-cos(y + 90) (3.9)

MYH/IAFbI Y - 3aKJIMHEHUE OYPBIIIIHI.
[Tpoduns Oenris aliHaIMaIBI KBUTIAMIBIKIECH KO3FaIaThIHIBIKTAH:
V=w-7Z, (3.10)

€Ki KaJIaKIlIa JaMBITaThIH KyaT (oJ1ap Ke3-KeJITeH n MeJepae 001ybl MYMKIiH,
KEH1H KaJIbl €Hl N - b) KeJeciHl Kypaiapl:

P = 2Fa-w-Z = 2F; -cos(y + 90°) wZ = (3.11)
0,5-1,21C; - 2b-V'? - cos(y + 90°) wZ,

Byprin ecenrenred V' MoHIH KOO apKbUIbI alaMbl3:
P = 0,5-1,21C; - 2b[w? + (w - Z)?] cos(y + 90°) WZ, (3.12)

Bbys1 opKaliChICBIHBIH €Hi b €Ki KaJaKIIaHbl JaMbITaThIH KyaT (TEK oJIapbIH O1pIIiK
Y3BIH/IBIFBIHBIH YIITAPHI O, SFHU OYJT sKaraaiaa nmpoduiabaepaid ayaansl 2bo, 6ipak o
= 1 GonraHabIKTaH, 013 OHBI €CKEpMEiMi3).

beiirc-KykoBCckuiiiiH ailTybIHIIIA, U]1€ATIbI KeJI KOHBIPFBICHI YIIIIH KyaT TeH;

P=0,59-0,50,21A - w?, (3.13)

013 TeK O1pJIIK Y3bIH/IBIFBIHBIH YIITAPbIH KAPaCThIPAMbI3, COHJIBIKTAH
A=02n-r=2n-r (3.14)

MYH/JIaFbl I-KeJl KOHABIPFBICBIHBIH paauychl, an d=1. Jlemek, Oy KyaTTap TeH
00Jybl KepeK, IFHU:

0,5-1,21C; - 2b[w? + (w - Z)?]cos(y + 90°)WZ =
0,59-0,5- 0,21A - w3, (3.15)

enai Cy mpodruniMeH KoHE aJiJIbIH — ajla €CeNTeNreH Z JKOHe I KoMeriMeH 013
KaJIAKITaHbIH YIIIBIHBIH b €HIH OHall TabaMBbI3.

XKen KOHIBIPFBUIAPBIHBIH OPTYPJL TYpPJEPiH KapacTeipaiibik. bip kxoHEe exi
KaJIaKIIaJIbl e KOHABIPFBUIAPHI, OJapablH OapJIbIK MEXaHHKAJIBIK KEMIIUTIKTepiHEe
KapaMacTaH, €H JKOFapbl TUIMIUTIKKe ue - 44-42% aynanbiHma, Yl KaJaKIIaibl -
aynanga 40%, 5-6 kanakmansl - 38%, Kol KaJlaKlalbl TOMEH KbUIIAMABIKTHI 36% -
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JaH acmaiapl - OyJI caHJap €CeNnTeNMEereH, olap el KOHIBIPFhUIAPBIH CaTy/IbIH
KOIDKBUIABIK TOXKIpUOECIHEH alIbIHFaH, COHJIBIKTAH OJIAPIbIH JISJIIT €H KOFaphl - 0J1ap
JKbLIIap OOMBI CHIHAJIIBI.

JKyKoBCKHITIH IIETiHIH OpHBIHA OYpPBIH aJbIHFAH TEeHJCYJe 013 HaKThl CaH/IbI
KOSIMBI3, MBICAJIBI, YIII Kadakmaibl yiriHa 0,59 opabiHa 0,44 anmacThIpambi3, SFHH 013
TEHJICYll aJaMbI3:

0,5-1,21C; - 2b[w? + (w - Z)?]cos(y + 90°)wWZ = (3.16)
0,44-0,5-0,21A - w3,

b ' - ai oHaii anaTbIHBIMBI3 TYCIHIKTI. b' - OVJI maeanabl el KOHIBIPFBICHIHBIH
MUHHUMAJJIbl €Hl, OJI IIEKCI3 >KOHE HMHAYKTHUBTI HIBIFBIHCHI3 KYMBIC 1CTEHAl, Olpak
HaKThl KO (UIIMEHTIIEH HeMmece Oackaila aWTKaHja, erep 013 HaKThl Kel
KOHJIBIPFBICHIH CajiCak, OHJa KaJlaKIIaJapJblH YIITapbl b 'eHiHe we Ooiaabl, comaH
KEH1H THIMIUTIK KOFaNTy canaapbiHaH 44%-1an ToMeH 001aabl, 61pak Oy HIBIFBIHAAD
eTe a3 00J1aJIbl, OUTKEHI KaJlakiia b' - re KaparaHja )Kyka 00J1aJibl.caly MaFbIHACHI )KOK.
[IsIHABIK, KaJaKIIaHbIH HAKTHI YIIIBI b skoHE b ' apackiHaa 6onaabl. b xone b ' Oip-
OipiHeH Tek 25% -fa epekiiesneHe/l, SFHU >KOFaphl camajibl TpoQuiab YUIiH Oy
OipHerie MWUIUMETp 00Jiybl MYMKIiH. JKamnmbl anfaHza, Ci3 KOFaITy TEHJICYJIEpPIH
HIBIFApBII, OlpHENIe UTepauus >Kacail ajmachl3 koHe Oenrum Oip mpoduub YIIH €Hl
YIIIH OpBIHIBI Taba ajlachl3 — €rep Ci3 OChbl IIEKTEP/E KATKaH KE3-KEJITreH €Hl OTe
TO3IMI1 TUIMAUTIKIICH KYMBIC ICTEUTIH KOMIIBIOTEPIIEPAl KOJIAaHa OTBIPHII, CAHJBIK
oaicTepAl KOIAaHCaHbI3, OYJI TalayAbIH ISJIIT] sKOFaphl 00Tk,

Ci Tex maOybuIIBIH OYPHINIIBIHA FaHA €MeC, COHbIMEH KaTap Hpo(uib >KYMBIC
icreiTiH PeiiHonbc caHbiHA 1@ OaMJIaHBICTHI, 9P €I MEH K KOHIBIPFHICHIHBIH
alfHaly  KBUIIAMJBIFBI  YINIH  CI3re  KaJakKmaHblH  0acka  YIIOBI  KaXerT.
AspoanHaMHUKAJIBIK MPOGUIIBIIH aifHATAChIHIAFbl ayaHbIH aFbIMBIH 3€PTTEI, KOTEPY
KYIITEpi MeH (PpOHTANIBIBI KApChUIBIKTBI OJIIIEH OTHIphIN, PeiiHombAc caHbl (re gen
aTajajpl) JEM aTajaThlH Oenrii Oip yJAri TaObUIIbI.

Re=V-D/v (3.17)

MyHaarbl V(M/c) — ipoduiib GOMBIHIAFBI aya aFbIHBIHBIH KbUTAAMIBIFbI,
D (M) aya araTbhiH TpO(HIIBIIH TOH Y3BIHIBIFHI (013 XOpAaHbl HEMECE
CHIH aJaMbI3),
V-ayaHbIH KHHEMAaTHKAJIbIK TYTKBIPJIBIFEI OHBI TYPAKTHI >KOHE
v=1,56-10"° (M%) TeH memn ecenTeiimis.

Erep emmemmal Tekcepcek, oHJa 0opl KbICKApTHUIBIM, JEPEKCI3 MOH ajbIHAIbI.
Ocpunaiia, npoduibaepal MmacimtadTayra 6o1aTeiH Oenrui 0ip MoH 0ap. V TypakThl
OOJIFaH/BIKTAH KoHE OipJel KeTepy KYIIH aly YiliH PelHONBACTBIH OipAei caHbI
KaxeT, ol ke3zae V-b=V'-b' amames, coiikeciniie, b'/b=k, kanakira xopaacel k ece KeH,

JKaHa e KOHIBIPFBICHIH/IA KaJIaKIIIaHbIH YIIbIHIAa 0acka z caHbl 001aabl. bykin
YK€ KOHJBIPFBICHIHBIH KaJIAKIIACHIHBIH YIIIBI (- I' KBUIAAMIBIKICH KO3FaIaabl(®m —
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OYPBIIITHIK JKBUIIAMIBIK), €rep Kasip JkaHa paiauyc r-IeH a3 0ojca, OHIa JKaHa
CBI3BIKTBIK JKBUIAAMIBIK M- I —A€H 1/1' ece a3 6osanbl (1' - )KaHa paguyc).

Erep Oi3ne conpinma N KbUIIaMIbIFel Oap Kajakiia Ooiica, oHAa OHbI N TeH
Oemiktepre Oemin, N, n-1, N-2, XegamabIFel 6ap HYKTenepAl amaMmbl3 1, emue
OypbIIIBl MEH MPOQHIIb €HI TYPFBICBIHAH OHAM sKoOalaHaIbl.

[Tpodwmnbain OepiireH KepiHAeTi eHiH ecenTey YIIiH, OeTC meriHeH WHIYKTUBTI
IIBIFBIHIAPFA  JICHIH, 013 KOHIBIPFBIHBIH KYMBICHI KE3IHAC Naigaibl DHEPTUs
OKEITMENTIH KaJIaKIIaHBIH TYOIpiK (Kecek) OOJITiH allblll TacTailMbI3, OUTKEHI Oy
OeJIIKTEerl alHamy KbULIAMJBIFBI KE3-KEITeH a’pOAWHAMMKAJIBIK MPOQUIb YIIiH
TOMEH.

Y1 5xy341 KbULIaM el KOHIBIPFBICH YIITiH OyJ1 Mai1achl3 OOJIKTIH Y3bIH/IBIFbI
paguyctbiH 30-35% xypaiiabl. bysl KOHABIPFBIHBIH CHINBIPBUIFAH O€TI JUCK €Mec,
aynanel auckren 10-12% - ra kem kecinmi ekenin Oimmipeai (0.35 * 0.35~0.12).
Ocpunaiima 59% -12%=47%, 013 yi Kanakiiaibl Mpornesyiep/iiH TUIMIUIIT TaMaMeH
42% exeHiH O11eMi3, COHABIKTaH COHFBI MIBIFBIHAD IIamMaMeH 5% Kypaiasl. byn can
©T€ KHUCHIH/bI, WHAYKTUBTI IIBIFBIHIAPABI TapaJljIeb ecenteyacH 5-7 % ampiHamebl,
COHJIBIKTAH b poduiIiHIH €HIH ecenTey yuIiH 59-7=52% amy kepek — OyJ1 O1p peT, an
exiHmrici — berc-)KyKkoBCKUNIIH UIeanbl 3KeJI KOHABIPFBICHBIHBIH IIErl Kel
KOHJIBIPFBICBIHA OTE KaKChI colikec keeai. COHABIKTAaH KeJI KOHIBIPFBICHIH OHTANIbI
naijjanany YIIiH Te€HepaTopFa KaThICThl KaJaKIIaHBIH OpHAIAcybl MEH OypaTyblH
JYPBIC MMalTAJIaHy KEPEK.

KanakmianbelH  reOMETpUsUIBIK — ejIIeMJepiH  Oypay MEH  TapbUITyChI3
ecentey.bypheiH onap uaeannpl Kajlakiiaiap opTaiblKTaH paauycThiH 30%-Ha TeH,
OapJIbIK SHEPTUSHBIH 4% - TaH a3bIH IIBIFApaIbl, ajl KajdakiraneH Outikmecinig 40% -
Bl OJKEIOIH OKBUIIAMIBIFBI MEH COHKeciHine PelHoabAC caHblHA OaiIaHbICTHI
naiiiananOan bl IeTeH KOPBIThIHABIFA Keli. Ochl Maceriere OaiIaHbICThI €CeTTeyep
KaJIaKIIIaHbIH KOFapFbI )KaPTHICHIHBIH IEPEKTEPIH MalJaTIaHbII )KY3€Te achbIPhLIaIbl.

Kanakia nmpodutiaig madybil OYpHIIIBIH KeJl aFbIHBIMEH ©3TepTy apKbUIbl 013
OCbl OYpBIIIKA COMKEC KEJETIH KYII IEeH OChl KYIITIH OarbIThiH anambi3. OHbI
TPUTOHOMETPHSUTBIK (DYHKIHMSHBI KOJIaHAa OTBIPBIN, KEJI KAaOBUIIAFBIIITHIH WbBIK
KaJIaKIIaJapblHBIH alHaTy Ka3bIKThIFbIHA >K0Oamam, 013 OChl KYIITIH TMai1albl
KOMITOHEHTIH aJlaMbI3.

[Tpodwtb Xopaackl MEH e KOHIBIPFBICBIHBIH JKa3bIKTHIFBI APAChIHIAFbI OYPHITIT
eMJie OYPBIIIBI JIETT aTasiajibl.

[Tpodunbre xoHe OoChl MPOGUIBAIH alHAIMAaNbl KbUIIAMIBIFEIHA OCEP €TETIH
KYIITIH Taigaabl KOMIOHEHTI Typajibl MOIIMETTEpl KOJJIaHa OTBHIPHITN, 013 XKel
aFBIHBIHBIH KYaThIH €CeNTeHMI3.

berc mierinin TeHaeyl OOWBbIHINA Kajakiia MPoQMIiHIH €HIH ecenTey YIIiH 013
OCBI KOHLIEHTPJIIK OeNIeyIer *KalIbl KyaTThl €CENTENMI3, OHbI )KOFaphlJla €CeNTENTeH
JKE€J1 aFbIHBIHBIH JKaJIFbI3 KyaThlHa Oesiemi3. Kanakira npoduiiHiH eHiH 01J1e OTBIPHIT,
Petinonpac canmbiH  ecenrteiimiz. Coman keitin 613 moJsipiapra  opaigambis,
KO3 PUIIMEHTTEP Il TY3€TEMI3 JKOHE KallaKiia NpopuiIiHiH OIpiiK KyaTblH €CenTey/i
Kaiitanan >xacaiimbi3. Ochuraiiiia, 013 cepusi OIpIKTIpUITE€HTre JEHiH jKacalMbl3.
Ochunaitiia, 013 Kanakia npoduiiiHiy eHiH agamMbl3. CoJlaH KeiliH KeJleci KOHIIEHTPIIIK
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Oenmeyre oTim, KOFaphlJa KacaJiFaH oIepalusiapabl KaiTanail OTHIPHIN, OHBIH €HIH
ne Tabambl3. biz Oy onepanusiapabl sKeJl KOHIBIPFBICHIHBIH, OapiIbIK KOHIIEHTPIIIK
npoduas OCNIIKTEPIHIH €HIH ecenTereHre JeliH opbiHaaiMb3. Erep npoduiibiaiH
opTYpi Gemimaepinaeri eHi Oipael 6oamaca, oHa emiie OYPBIIIBIH ©3repTil, O1pAcH
JIepeKTep/Ii anFanFa JIehiH ecenrTey i KaiTa kacaHbi3. Ecentey Exsel MaTemaTikaibik
KecTeJepiHiH KOMETiMeH JKy3ere acwlpblianbl. Ecenrey >KbUIIaMablFbl Z=5 j>KOHE
nuametpi D=1.4 M GonaThIH YIII KaJaKIIabl )Kell KOHABIPFHICH YIIiH *kacanassl (4.1-
KECTe).

3-kecTe - Y KaJaKmIajbl KeJ KOHABIPFbICHI YIIiH PelHOJIbAC caHBIH
ecentey

A B |C|D E F G H I J
Z ro B Y Fa b Re RE ucq
0.083333/0.41667|0.1] 3 | 64.38014 |64.380 - -
0.166667083333|0.2| 3 | 47.19443 |47.194 - -
0.25 1.25 |0.3] 3 | 35.65981 |35.659 - -
0.33333|1.66667|0.4| 3 | 27.96376 |27.963 - -
0.41667 |2.08333(0.5| 3 | 22.64101 [22.641 - -
0.5 25 |0.6] 3 |18.80141 |{18.801 - -
0.583333/2.91667(0.7| 3 | 15.92464 |15.924 - -
0.666667/3.33333|0.8| 3 | 13.69924 13.699|0.1335|0.145| 200000 | 234798
0.75 3.75 0.9 311193142 |11.931(0.1287|0.122|200000 | 220112
0.833333/4.16667| 1 | 3 | 10.49573 |10.495|0.1105|0.117| 250000 | 233543
0.916667/4.58333|1.1] 3 | 9.308016 | 9.308 |0.0866|0.125| 250000 | 273402
1 5 |1.2| 3|8.309932 | 8.309 |0.0710/0.130| 350000 | 307846

Ecentey kectecinze y 60aran — 613 OOKANUTHIH KaJTaKIIaHBIH eMJie OYPBIIIb, T-
TaMbIpJlaH KaJaKIMIaHbIH paauycekl, Re - PeiHombacThIH OokKamabl CaHbI, re-
TEKCEPYJICH KEHiH anblHFaH PEeMHOJBICTHIH ecenTelareH caHbl (erep PeWHOIbICTHIH
oomkamM bl skoHe ecenrtenreH canbl 30000-HaH acmaca, KajdaKIIaHbIH €HIH €CenTey
asKTaJIJbl JIeNl CaHAaMbI3), Z-KbUIIAaMIBIK opOip paauycTarbl Kajakrap, -maiina
OOJIaThIH 5KEJ1 MEH >KAYBIPbIH a3bIKThIFbl APACBIHAAFBI OYPHIIL, 0-I1a0ybUT OYPHIIIbI,
Fa-maiina OonaThiH a3pOAMHAMUKANBIK KYIITIH Haiaansl Kypamaac 0eiri (OHbI KeKe
KecTe/le KapacTbipaMbI3), b — mpoduiibIiiH OChl O6JIMIHACT] KaJaKIIaHbIH €HI.

Re canbiH na opHarambi3, O0acka KecTtelneH F, eHrizeMi3-KaJraHbIHBIH 09pi
aBTOMATTHI TypJle ecenrtene/ni. bactama yuniH 4.2-kectere colikec | M KUMAaChIH/IaFbI
F. maiimambsl a’poJrHaMHUKAIIBIK KOMIIOHEHTIH ecenTeiiMi3. 4.2-kecrere coikec [ =
13,5° Oypsiibl, 013 OyJ1 OYPHITITH KeJieci KECTeHIH KbI3bUT OpiCiHE KOIIpeMis.

Re monmepi 6omkanranra xakbiH, ain y=3°, an o 10-11°-re colikec KeleTiH 0
nepekTepin kemipemi3. Haktel v = 3° MoHi k0K, 3.5 koHe 2.5 0Gap, COHABIKTaH
CBI3BIKTBHIK MHTEPTOJISAIINS 9/IICIMEH Q]I MOH JKOHE OHBI €CENTEY KECTECIHE CHT13eMi3,
KECTE aJIbIHFaH €HI'e COlikec KeneTiH PeHHOIbIC CaHbIH aBTOMATTHI TYP/IE €CeNTeH Il —
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Repacy =233543,1772, 6omxamansl Re=250000, aiipipmambuislk 30 000-HaH a3, Oy
IIapTThl KaHAFaTTaHIbIPAJIbI.

Heri3ri kecteneri esrepictep/ii KapacThIpanbIK.

Kectere colikec 013 Kayakiia npoduiiHiH XOpAackiHAaFbl ©3TepicTep/ll KopeMis,
SFHU 3aKJIMHAHWC OYpBINIbIHA TY3€TyJep eHridy kepek. biz Oypeimter 0,5°-re
©3repTeMi3 JKOHE eMJie OYPBIIIBI YIIIiH 2,5°-T¢ KalTa ecenTeimis.

3.1-kecte - BypsIlITHI ecenrtey

A |B|IC|ID|E]JF|G|H]I JIK]JLIM|IN]O
o oO|1]2|3|4]|]5|6|7]8]9]10]11]12]13
B ]113.5[12.5|11.5|105/95|85|75|65|55[45|35]|25|15|0.11
60000] - ]-0.09/-0.1]-0.09}-0.08}-0.06-0.04{-0.02/0.01{0.03{0.09|0.06{0.12|0.20
10000 - |-0.05-0.08-0.08-0.07|-0.06-0.03-0.01{0.01|0.04|0.090.08|0.16|0.21
0
12000, - |-0.04-0.07|-0.08-0.07|-0.05}-0.03-0.01{0.01{0.04|0.09(0.08|0.16|0.20
0
14000| - [-0.03-0.06}-0.07}-0.07}-0.05-0.031-0.01{0.01{0.05|0.09|0.08|0.16|0.20
0
20000| - |-0.03]-0.04/-0.06}-0.06}-0.05}-0.03-0.01/0.01{0.05{0.09|0.08{0.16 |0.20
0
25000{ - |-0.03]-0.04-0.05/-0.05]-0.05
0
30000 - |-0.02-0.04-0.05] - |-0.05}-0.03]-0.01/0.02{0.05(0.09|0.09(0.170.21
0

0.031-0.01{0.02(0.05|0.09(0.09(0.16|0.20

35000] - | - [-0.04-0.05/-0.05-0.04-0.03]-0.01{0.03{0.05(0.09|0.09(0.170.21
0
40000{ - [-0.02]-0.04]-0.04|-0.05]-0.04{-0.03-0.01{0.02|0.06(0.09|0.09|0.18 |0.22

0

byn kecremeri mpodusib xopjachl ic Ky3iHiae esrepmeii. biz eni 10 cw,
3aKJIMHAHUE OYPHIIbI 2,5°, YIIIbIHAH KYUPBIFbIHA JIeHiH Y3BIHABIFBI 0,9 M 00JIaThIH Kel
KOHJIBIPFBICHIHBIH  KaJakimacklH anambi3. LlIsiH MoHIHAE, Oy Kamakmiamabl Ke
KOHJIBIPFBICHIHBIH OJIIIEMI.

KopbIThIHABLIAN KeTCEK KaIbl OYJI 0eIiMIe MaTeMaTHKAIBIK MOJCTb KaCaJl bl
YKOHE JKeJT KOHIBIPFBICHIHBIH KaJIaKIIIaJIapbIHBIH T€OMETPHUSIIBIK OJIIIIeMIeP] €CETTEI .
3eprrey OapwichiHga eHi 10 cm, emusie Oypwimbl 2,50, VIIBIHAH YIIBIHA JEHIHTI
y3bIHIBIFRL 0,9 M 00JIaThIH KajaKIIaiap ajabIH/IbL.
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3.2-kecTe - YII KAJAKMIAJIBI KeJl KOHABIPFbICHI YIIiH PeiiHoJbAC cCaHBIH

KaiiTa ecenrey

A B C|D E F G H I J
Z r o B Y F. b Re REpacq
0.083333(0.41667{0.1| 3 | 67.38014 |64.880 - -
0.166667|083333|0.2| 3 | 50.19443 |47.694 - -
0.25 125 |0.3| 3 | 38.65981 |36.159 - -
0.33333 |1.66667({0.4| 3 | 30.96376 |28.463 - -
0.41667 |2.08333{0.5| 3 | 25.64101 |23.141 - -
0.5 25 06| 3 | 21.80141 |16.424 - -
0.583333(2.91667| 0.7 | 3 | 18.92464 |15.924 - -
0.666667(3.33333| 0.8 | 3 | 16.69924 |14.199|0.1335|0.145|200000|234798
0.75 3.75 |09] 3 | 14.93142 (12.431|0.1287(0.122 {200000(220112
0.833333|4.16667| 1 | 3 | 13.49573 | 10.99 |0.1105]0.117 [250000{233543
0.916667|4.58333| 1.1 | 3 |12.308016 | 9.808 [0.0866| 0.125 [250000{273402
1 5 1.2| 3 |[11.309932 | 8.808 |0.0710| 0.130 |350000|307846

3.3 -kecte - YIII KAJIaKIIAJIbI 3KeJ1 KOHABIPFBICHI YIIiH MPOo(uJbai ecenrey

A

B

C

D

E

F

G

J

Z

r

o

B

Y

Fa

oI

Re

Repacu

0.083333

0.41667

0.1

2.5

67.38014

64.880

0.166667

083333

0.2

2.5

50.19443

47.694

0.25

1.25

0.3

2.5

38.65981

36.159

0.33333

1.66667

0.4

2.5

30.96376

28.463

0.41667

2.08333

0.5

2.5

25.64101

23.141

0.5

2.5

0.6

2.5

21.80141

16.424

0.583333

2.91667

0.7

2.5

18.92464

15.924

0.666667

3.33333

0.8

2.5

16.69924

14.199

200000

0.75

3.75

0.9

2.5

14.93142

12.431

0.1560

0.100

200000

181547

0.833333

4.16667

1

2.5

13.49573

10.99

0.1260

0.103

200000

204779

0.916667

4.58333

1.1

2.5

12.308016

9.808

0.1016

0.107

250000

233002

1

5

1.2

2.5

11.309932

8.808

0.0850

0.108

250000

257239

3.1 ’KeJ1 3HepreTuKAJIBbIK KOHABIPFBLJIAPAbI OPHAJIACTBIPY

JlocTyp OolibIHIIa, 1pi KeT SHEPTeTUKAChl KOHIBIPFBIIAPHI OipHele cedenrepre

OailJIaHBICTBI TYPFBIH YHJIEP/ICH OlpIliaMa KalIbIKTHIKTa OpHAJIACAIbI:
- aJlaM MEH aHyapJap/ibIH jkKapakaTTaHy KayI TOMEHICHI1,
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- JKOK >KyMBICHIHBIH aJ1aM aF3acbliHa ocepiH Oepei;

- )KOK-nbI Kana merinae 6ey Ke3iHe Kep/iiH TalIbLIBIFBl MEH KbIMOATTHIFBI
JKen sHepreTuKalblK KOHABIPFBICBIHBIH PEHTA0CIBILIITH TOMEHIETE/I].

Amnaiia, kel 3JIeKTp CTaHIUSIAPBIH KallbIKTaH 0y OipkaTap mpobieManapabl
TYybIPAJIbL:

- DJIGKTp DHEPrUsIChIH KOpFaJMaraH UIBIFBIHAAPMEH OalIaHbICThl YJIKEH
HIBIFBIHIAPFA Oepy;

- aJJaMHBIH BaHJAIM3MIHCH JKOHE yka0aifbl KaHyapJiapAblH apajgacyblHaH KOpFray
Mocemenepl TybIHIANIbI;

- KEPrUTKTI >Kepiepleri KakeTTl >KaOabIKTapAblH opekercizairinen KOK-na
KBI3MET KOPCETY KUBIHIAMIbI;

- Tapary KambIKThIFbIMEH JKOK MoOHTaxmay, >KeHJICY JKOHE KBI3MET KOPCETY
KYHBIH pacTal/Ibl, SFHU NalJaIaHy IIBIFBIHIAPBIH TYIBIPAIBL.

Erep kayinci3mik TajanTapblH KaHAaraTTAHABIPATBIH JKENT DHEPreTHKACHI
KOHJBIPFBUIAPHl  TYPFBIH €Nl  MEKEHJEpPre JKaKblH HEMece  OJIapJIbIH
WH(QpaKyphUIBIMbIHA TIKEJIEH OpHANIACTBIPbLICA, O13/11H OWBIMBI3IIA, >KOFaphlIa
aTaJiFaH MoceJIeliep 1IiHapa ajlbIHBII TacTaTybl MyMKIiH. bi3 OyJ1 TanceipMa Kajia >KoHe
KEKE TYpFaH FUMaparTap XarJalblHAa TEXHUKAIBIK TYPFBIJIAH OPBIHIATYBI d0CH
MYMKIH Jien ecenteimisz. JKen KOHABIPFBUIAPBIH FUMAapaTTap/AblH IIaThIpJIapbiHa,
YKEJJIIH TYPAKThI TAPTHUTY OPBIHJIaphIHA, TYHHENbIEPTe KoHe T. 0. OpHaTyFa 00JIaIbI.

byn, Oip »kaFblHaH, 3JIEKTP HHEPrUSACHIHBIH OlpKaTap KOCBIMILIA KO3IEepiH
YKacalpl, aJl €KIHIII >KaFbIHAH, KaJla 10I1HAET1 JKeJl aFbIHbIH a3aiTajbl, OyJ TyTacTaii
aJIFaHa OChl KOHABIPFBLIAP/IbI €HI13Y/I1H OH (PaKTOPbI OOJIBIN TaOBLIAIbI.

Mynnait ypaictep Peceiine Oaiikananpl. Mbican petinae 2006 >xpuiablH S
nriaecinge Mockeyae KaObuiganraH "Mockey KallachblHIArbl DHEPrUsi yHEMIEy
Typasibl" Ne 35 3an Oonazbl . 3aHHBIH HETI3T1 MakcaThl-Mockey SKOHOMUKACHI YIIITH
KOJI >KeTiMJ1 OapiblK IIapajapMeH, COHBIH IIIiHAe Oanama SHEprus pecypcTapbiH
€HT13y apKbLIbl SHEPTHsI TYTHIHYIBIH OCY1H O0JIbIpMaYy.

Peceiinin opTypii aliMakTapbIHIaFbl, COHBIH 1mIiHae Mockey, UensOMHCK JKoHE
0acka KanajgapJarbl KIMMATThIH €PeKIIeTIKTEPIH €CKEPE OTHIPHIMN, OagamMabl YHEPTUs
KO3JIEpIHEH TEK el SHEpPrusicbiHa ceHyre Oosansl. COHBIMEH Karap, MYHIal
MEranoJIMCTep/Ie KeJ KOHIBIPFhIIAPhIH OpHATIACThIPYFa OpBIH kKOK. Ochlaiiiia, el
KOHJIBIPFBUIAPHIH  OpPHAJIACTHIPYFA apHAJFaH OPBIHIAAP TYPFBIH YiH, KEHCE >KOHE
OHJIIPICTIK FUMapaTTapAblH TeOenepi 00Jybl MYMKIH, OJap THICTI LIEKTEYJIEpPMEH,
HaKThUIAyJapMEH JKOHE OMICTEPMEH O JHCCEePTAIUSIBIK JKYMBICTHI aHBIKTAY
xocmapianyna. COHbBIMEH KaTap, OChI )KYMBICTAa CHUTIATTaJIFaH dICTEp aya-palbIHBIH
TepiC 9CepiH pyKcaT €TIIreH IIeKTepre ACHiH a3aiTanabl, OyJI oJlapbl KOJAaHYAbI
KeHEeHTeal KoHe Oyl KOHABIPFBUIAPJLI  Kajla IIIIHJE eHri3y VIIIH J>KaHa
NepCTeKTUBAIAp amaabl. JlereHMeH, el 3HepreTUKAChl KOHIBIPFBICHIHA TOH OipKaTap
dbakTopIapbIH KOpIIaFaH OpTara *KoHe aJaM JICHCAYJIBbIFbIHA KOJIAWCHI3 dcepl Typabl
YMBITIIAY KEepEK.

JKyMmbIc GapbIChIHAA TIMTI KYMBIC ICTEUTIH el ASHEPTreTUKAChl KOHIBIPFBICHI
MEXaHUKAJIBIK, 2JIEKTPOMATHUTTIK KOHE JIBIOBICTHIK TEPOETICTEP IiH OapIIbIK CIIEKTPIH
xacaiinsl (5.1 cyper.):
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- KomMnoHeHTTepIiH MEeXaHMKAJIBIK IIybl HETi31HEH MYJbTUIUIHKATOp (Oepitic
KOpaObl) )KoHE MOMBIHTIPEKTEP MpOoLIeCiHAe nmaiaa 60aabl. 3epTTeaeTIH KOHIBIPFhIIA
MYJBTUIUIMKATOPChI3  OCTIK  CaHbUIaybl Oap TYpaKTbl MarHuTTepAe TOMEH
KBUIIAMBIKTBl TEHEPAaTOp KOJJIAHbUIAAbL. SIFHU MOUBIHTIpekTepaeH mbiFateiH [y
3epTTeyre KaTajbl. 3epTTEY OJIIey apKbUIbI )KYPri3iilyl KEPEK;

- AdpoauHAMMKANBIK IIy aya aFbIHBIHBIH OJEMEHTTepiHe, Heri3iHeH
KaJakIiaiapra, TpaBepcTepre, SKpaHaapra KbIChIM MEH YiKeTicke OaiilaHbICTHI Maia
6omnanel. COHBIMEH KaTap, 9p KaJakilia MeH TPaBepcC aybICHallbl KYKTEMEHI Ce31Hel,
COHBIH apKacblHJa MEXaHUKaJBIK Iy Ja maijga 00Jybl MYMKIH. A3pOAMHAMUKAIIBIK
11y ©JIIIeY apKbLIbl 3ePTTENE/];

- AspoIuHAMUKaJIbIK YIbTPAABIOBICTHI IIAFBIH KOHe/Hemece kyka JKOK
JIIEMEHTTEPIMEH,  MBbICANIbl,  KaOENpIIK  CO3yJapMeH,  KPOHIITEHHIEPMEH,
AKpaHIapMeH, OONT KOCBUIBICTAPBIHBIH OCKITKIIITEpIMEH KacayFa 00Ja/Ibl.

AspogMHamMKanbik, JNEeKTPOMAarHMTTIK
ynpTpageibbic Tepbenictep

B

A3poOaMHAMUKANDIK, A3poAMHAMUKANDIK,
wy '\ / uHbppaapibeic

/ }Ka K Mexanuuranbik

MexaHukanbiy Wy

uHbpagoibeic
Bubpauwanap
MexaHuranbik Mexanukranbikg
wy uHdpagpbeic

3-cypet - Kopmaran optara, alaMHbIH J€HCAYJIBIFbI MEH JJ1-ayKaTbIHA
Tepic dcep eTeTiH KYMBIC iCTell TYPFAH JKeJl JHEPTreTUKAJIBIK KOHAbIPFbIHbIH
(?K9K) mapameTtpJiepi

- DIEKTPOMArHUTTIK TepOeicTep reHepaTop opaMaiapblHbIH MarHUT ©pPiCiHAe
allHayblHa JKOHE opaMayiapjia »JJEKTp KO3Faylllbl KYIITIH TMaiaa OojyblHa
OaiimaHpICTHI aiia Oonassl. bys mapamerp esiiey apKbUIbI 3epTTeNeIi;

- AspoavHamMuKanblK WHGPaAbIObIC KajaKTapAaH aFbIHHBIH Y3UIyl, Kel
arbIHbIHBIH JKOK apTeiHaarel TypOyJIeHTTUIIN eceOiHeH naiaa 00iabl AKoHE OJIIIey
apKBUIbI 3ePTTEIE/]. ;

- MexanukanslKk HWHPPAABIObIC KEJI KOHIBIPFHICHI XAOBIHBIH aifHAIMAaJIbI
OOMIKTEepIHIH >KYMBICHI KE31HJE THICTI TapMOHUKAHBIH Maina OOy NpoIeciHe
yhKeneTiH OeTTep/iH >KETIIMEreH/IiriHe, aWKbhlH >KOHE >KAChIPbIH akayjgap MeEH
TEHrepIMCI3IIKTepre 0aiIaHbICThI KAJIBIIITACaIbI;
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- TepOenictep >en SHEPreTHKAChl KOHABIPFBICHIHBIH >KYMBICHI OapbIChIH/A
CBIPTKBI OY3YIIbI KYII OCEPiHIH, KOMIIOHEHTTEP/IIH Oip-OipiHe 1IIKI ©3apa S9CEpiHiH,
alfHaJaThIH OOJIIEKTEPI1H TEHIe€PIMCI3AIKTEPIHIH, KaJlaKTap MEH JIHMeKTEPIiH HiTy
TepOeicTepiHiH ocepiHeH mnaknga Oonanasl. Bubpamms notmwkecinge Iy wMeH
nH(pakpI3pLT Nakaa 6onaapl. Erep Oy3puly ocepiHiH TepOeaicTepiHiH TapMOHUKACHI
KOMIIOHCHTTEPAIH  TaOWFu  TepOediCTepiHIH TapMOHUKACBIMEH JKOHE/HeMece
KOMITOHEHTTEP >KYHECIHIH peaklUsICbIMEH COMKeC KeJce, pe30HaHC OOTybl MYMKIH.

Kopmaran opra MeH ajgam JeHcaynbiFbiHa Tepic acep ereTiH JKOK
napameTpiiepiH Talay MbIHAIal KOPBITHIHIBIFA OKEIICII:

- Tepic mpouectepain naiga O60dybIHBIH HETi3Ti ke3i-0yi JKOK mporecinge
OonaTeiH OipkaTap (U3MKAIBIK MPOIECTEPIH OPEKETI MEH ©e3apa oCepiHeH Maiina
OonateiH TepOemictep. Ocbutaiiiia, HETI3T1 KOHE TYBIHABI TEpiC MapaMeTpIepiH
KOpILIaFaH OpTaFa 9CcepiH a3alTyIbIH HETI3r1 MIHAETI-TepOeicTepl cTangapTTap MEeH
HOpMaJlapMEH aHBIKTAJIFaH JIeHreWre JediH TOMEHAETy, all TYBIHIbI Tepic
npolecTepAiH naiiaa 00y MyMKIHJIITIHIH O0JIMaybIHA KEMUIIK Oepy.

- XKOK-nig «kamran mnapamerpiepi KonjmaHbulaThlH — CTaHAApTTap MEH
HOpMaJIap/IblH KaHAaFaTTaHYIIBUIBIFBIH Oarajiay MakKCaThIH/IA OJIEHYl THIC, KaXKeT
OOJIFaH Kar/aiiia KeHiHHEH KOHCTPYKTOPJIBIK MBICHIKTATa Ibl.

XKen sHepreTuxkachl KOHIBIPFBICHI OHBIH TMapameTpiiepiHiH CTaHIapTTap MEH
HOpMaJap TaJlaliTapblHa KaHAFaTTaHybl TYPFBICBIHAH OarajaHybl THIC.

3.2 Eaxi MekeHeaepae »KeJl JIHEPreTHKachl KOHABIPFBUIAPBIH KeJtixe
OpHAJIACTBIPY MIceJIesesepi KIHe 0JIapAbl ey TiH BIKTUMAJ KOJAAPbI

3.2.1 Illy macenecin weutyoiyy MyMKIH HCON0APbL

Ken sHepreTrKachl KOHIBIPFBUIAPHI 9Cipece TapThIMIIbI, OUTKEH1 oJlapabl 0acka
DHEPrUs KO3Jepl KOK Keplae Te3 OpHaTyra Ooyansl. Alaiifia, *el arperaTTapbIHbIH
KYMBICHI KoOiHece OipKaTap >KaFbIMChI3 KYOBUIBICTApMEH Oipre *KYpEeTiHIH aTail oTy
KEpex.

KOK-HIH agam MeH >KaHyapjlap ar3achlHa ocepl oJli KaKChl TYCIHUIMETreH.
3epTTenreH onebuerTepre coilikec OipKaTtap TOPU30HTAIb ©CTI KOHJBIPFBLIAP
(moctypii "mporenepiaep') Herisri 3eprreyiiepre yiisipaasl. JKenm KOHIBIPFbUIAPHI
IIBIFAPATHIH KOHE aJaMHBIH KYJIAFbIH KaObUIAay ayKbIMbIHAA >katkaH Iy ke
TypOMHACBIHBIH HErI3r1 Tepic (akTopiapblHbH Oipi  OoJbin  TaObLIAABL. Veu
aKyCTUKAJIBIK ITYBIHBIH HET13I1 KO3/1ep1-TOHI0J1a, KeJl TApTKbIIIbI (VC) HeMece poTop,
KaJIaKiajgap MEH JIHTEKTep.

Mpicaiibl, TOpU30HTANIb aifHaMy ecl Oap KyaTTeUlblFbl 850 kBT OonatbiH ke
JIOHFAJIAFbIHBIH OcCl JieHrerinae my jaeHreii 104 nb xkypaitapl. [laOybur OypbIlibH
Oackapy Kyieci OHbI a3aiiTyra KaoineTTi, 6ipak ete a3. 300 m kambikThiKTa 1y 42-45
nb neitin Temenneai. byn cizre JlnmoinreiH TamantapeiHa coiikec Eypomana
KaObUIIaHFaH TYPFBIH YUTe CaTbICTRIPMAIIBI TYPE JKaKbIH OPHAIACTHIPYFa MYMKIHIIK
oepeni.
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Nnxenepnik Mexanuka 3eprxanacbiaa (HMoapaku, JKanonwst) ke )KbUITaMIbIFbI
8 M/c ke3iHae auameTpl 15 M xken nmonranarbiMeH Kyatbl 15 kBt KOK akyctukanmbik
CUTIaTTaMasapblHa 3epTTeyJep KYprizuiii.

['enepaTopbiy O11iri OHBIH HeriziHeH 1,0; 6,5 xone 13 M OuikTikTe (haHelTi
KOCBUIBICTaphl Oap UMIUHAPIIK METAJIJI MYHapaJa TIMHEH OpHaJIacKaH.

MyHapaHbIH TaOUFH >KUUTIKTEPIH YKOHE MKYMBIC ICTEN TYpFaH oye KEMECIHIH
aKyCTHUKAJIBIK CHUMaTTaMajapblH OJIIIey JKeJI JIOHFaJarbIHBIH OUIITIHIH alfHaIMabl
TepOemicTepiHe OalIaHBICTBI Iy IEHTEWiHIH aybITKybl 0ap €KeHiH KepceTTi. by
Oepiiic OLTIriHIH TepOeici TOMEH XyKTeMenepe naiaa 0oasl.

OHBIH 11y ACHTeliH aHBIKTAUTHIH (PakTopiap Oepiiic Typi, KYMBIC JKaFaalIapsbl,
KOHCTPYKIMSCHI, OHIMJLIIT, OpHAIacybl OOJbIN caHanaasl. Onerre ockiHgai KOK
YIIIiH KOJAAHBIIATHIH TUTAHETAPIIBIK OEPUTICTIH aKyCTUKAIIBIK 1Ty JEHTCHIH OepiieTiH
KyaT (QyHKIHMSCHIHAAFBI SMITUPUKAIBIK (hopMyIia OOUBIHINA ecenTeyre 00Iabl.

Kyatst 2 MBT (I'epmanust) ropuzontans octi JKIOK-Fa Tikenei xakbiH >Kepie
OJIIIICHTeH 11y KUBIHTHIFBI 102.2 1b(A) KypaiiibI.

- roHaona - 55 ab,

- ctynuua - 47 nb,

- Kanakrap - 49 nb,
- MmyHapa - 29 nb.

3.4-kecte - Maura Herizinaeri marbiH :k9He oprama KyaTThbl KK mybIHbIH
JeHreii

KOK KenKoHIbIpFBIHbBI Kyarsr, Kenneri (corbin Typranmaa)
H AUaMeTpi, M KBT TBIOBICTHIK KyaT
8 m/c, nb(A)

Ampair 100 0,91 0,1 80
Air 403 1,17 0,4 80
Whisper H40 2,13 0,9 85
BWC 850 2,44 0,85 92
Calorius 5 4,6 88
Gaia 7 6,5 88
Genvind 12,6 23,7 103
Kolibri 12,8 19,1 107
Furidnder 13 30 93
Gaia 13 11,6 89
Pitchwind 14 30 92
Enercon E30 30 200 95

Ommeynep »kep JEHrediHlIe MYHapaJaH >KeJaiH OarbIThl OoMbiHIIA 115 M
HYKTee Kyprizuial. Kepin oTeipraHbIHbI3IaM, CANBICTBIPMAIIBI TYPAE KYIITI coyiie BK
xaOblHAaH MIbIFaAbl. bysl )KYMBIC MOMBIHTIPETIHIH CHIPTKbI 06JIiri OOJbIN TaObLIAIbI
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YKoHE 00JIaTTaH kacainraH. MyHapaHbIH CoyJIeNIeHY1 CaTbICTBIPMANIBI TYPJIE a3, OUTKEHI
O KyIehTiireH OETOHHaH jkacanFaH. AMTa KTy KepeK, KepCeTiIreH
KOMIIOHEHTTEP/A1H JoTapuPMIiK KOChUTybIHAa 56 ab(a) kaiumbl 11y €H KapKbIHIbI
KOMIIOHEHTTI aHBIKTANIbI.

3.4 - xecreciHae xkoHe 3.1-3.2-cypeTTepae MbICal PETIHIAE OPTYPJl XKel
KOHIBIPFBUIAPBIHBIH 1Ty CHITATTaMajlapbl )KOHE OJIAPJBIH >KeJl KbLIIaM/IbIFbIHA, eIl
KOH/IBIPFBICHIHA JICHIHT1 KAIIIBIKTBIKKA, K€ KOHIBIPFBICBIHBIH KyaThblHAa OHE T.O.
TOYEIAUIIT TypaJibl IEPEKTep KEATIPUITEH.
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40

<
1=}
= ®OHOBBIN LWYM
-

30 B3Y Whisper
20
10

0
1 2 3 4 5 6 7 8 9 10 11

V, Mm/¢
3.1 -cyper - XKep nenreiiinge myHapa Ty0ineH 10 M KalIbIKTBIKTA JKeJIiH
skpuiaaMabiFbiHa Whisper 40 7)KOK my qeHredinin Toyesaiiri

70

60

0 200 400 600 800 1000

R, m

3.2 -cyper - Kazipri 3amanrpl JKIK my nenreiiitin xep neHreitinaeri
MYHApa Heri3iHeH KAIBIKTBIKKA TYeJIIIri

KOK opHanackaH epiHe *KoHE XKEPruliKTi KepJiH JaHamadTeiHa (Tebenep,
opMaHaap >koHe 0acka Jia keaepriiep) 0aislaHbICThI KENTIPUITeH KAIIBIKTBIKTApP e0yip
a3 00srysl MyMKiH. TeMeH/ e ip1 JKel KOHIBIPFBIIAPBIHBIH OlpKaTap Iy CUMIaTTaMalIaphl
KEJTIPUIreH.
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3.3 -cypet - NORDTANK kel KOHABIPFBICHIHBIH HIYBLJI CHIIATTAMAJIAPbI
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3.5 -cyper - MyHapa Heri3zingeri 1bI0bICTBIK KyaT JeHreiliHiH opTyp.i
pupMasapabIH JKeJl JIeKTP CTAHUMSCHIHBIH KyaTbhIHA TOYeJIUVIIri

['paduxTepre cyiieHCEK, KOMIAHBIIATBHIH Ty bl CIHIPETIH (IIYAbl OKIIAYJIAWThHIH)
AIEMEHTTEP/IIH THUIMAUII jXKeKe KOHABIPFbUIAP/IbI TYPFhIH YHT€ HEMece TYPFbIH YU
00BEKTLIIEpIHE KAKbIH OpHATIACTBIpPyFa MYMKIHJIIK Oepei.

Ocpunaiiiia, kel S3HepreTUKAChl KOHIBIPFUIAPBIH TUICTI CUIIaTTaMajlapFa Colkec
capajiay J>KOHE KOJJAAHBICTAFbl CTAHAAPTTAPABIH TajalTapblH HAKTHUIAY TYpasbl
KOPBITBIHIBI YKacaaabl.

KOK-HbIH KETKUTIKTI )KYKTE€MeCI KOCBUIFaH Ke3[e Iy ACHIeHiHIH aybITKYbI
Oalikanmaranbl Oenrii, skar BK Ouirinig altHamMansl TepOerici oK.

Mynerummukarop KOK kylieciHeH wbIFapbllybl MYMKIH. bByn xarmaiiga
MEXaHUKaHbIH (PKOHE THJIIPAaBIMKAHBIH) aKyCTUKAJIBIK M1y MOCeNeci ©3/irHeH
oFanazapl. JIyphIC )KYMBIC ICTEMENTIH TEHEPATOP MEH AJIEKTP 3Ka0bIKTAPBIHBIH IITYBI
MaHBI3/Ibl €MEC JKOHE OJIApJIbl eTieMeyTe 00Jabl.

Kannel  anranga, peayKTOPAbl KYPBUIFBIAAH — aJblll  TacTaraHna, IKell
KOHJIBIPFBICHIHBIH O1pKEJIK1 KYMBIC icTeMeyiHe OalIaHBICTHI Maiaa OOJaThIH aHaATY
MOMEHTIHIH TepOenic KulIiriMmeH OunKTiH Oypany TepOenicTepiHiy Taburu
KUUTIKTEPIHIH PE30HAHCHIHBIH TMaijga 00y MYMKIHAIT aJIbIHBIN  TacTasajbl.
Ocbutaitina, mipia, JgeMek Iy pga, Oyn okargadga »kok. KOK  kyiecinuae
pPEeAYKTOPJIApAbIH 00TyBIH O0ABIpMay ypici COHFbI 30-40 Kbl i11iHe OalKanaibl.

Kaptel Facbipman Oepi Oenriini OOJiFaH OChI €CKEPTYJEpAl €CKepe OTBIPHII,
OipkaTap 3amMaHayW >KeJI KOHJIBIPFBUIAPBIHIA MYJIBTHIUIMKATOP JKOK, OJIAPIBIH
TOHJI0JIAIapPbIHBIH KOHCTPYKUMSICHIHAA THIMAL JBIOBIC OTKI30CHTIH KOHE JBIOBIC
CIHIpETIH MaTepHuaiaap KoJIaHbLIaIbl.

Ocpiamaii JKOK  mIyelHBIH HETI3T  KYpaylIbIChl JKeNl KOHABIPFBLIAPBIHBIH
KaJIaKTaphl MIbIFAPaThIH a3POIMHAMHUKAIIBIK Ty OOJIBIT Ta0bUIa bl ['OpHU30HTATH OCTI
YKeJT KOHJIBIPFhUIAPHI KAJIAKTAPBIHBIH HYKTEJIEPIHIH CHI3BIKTHIK KbUTIaMIBIKTAPBIHBIH
albIpMaIIbUIBIFBIHA OalIaHBICTBI ABIOBICTHIK (COHBIH IITiHIAE HWHOPAIBIOBICTHIK)
TepOeicTep Kacaaaipl.
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OnapablH TOMEH >KUITIKTI KOMIIOHEHTI KeHOlp epTe Kell KOHIAbIPFbUIAPhIHBIH
*obaJtaphl YIIIiH rmpobsiemMa 00JIIbl, ©MTKEH1 OJIApJIBIH Tipl OpraHU3MIEpre Tepic acep
eTkeHl Oaikanapl. Anmaiiga, Oy kemmrumk 20-30 xbeul OypbiH (sFHH XX FachIpia)
OipKaTap WHKEHEPJIIK MIEeIIMACPMEH KEHIII.

AdpOAVMHAMHKANBIK [Ty KaJakTap[bl THICTI MIIIHACY, KN TOHFaJIaFbIHBIH
aifHaITy JKBUIIAMIBIFBIH JKOHE OHBIH JKelre OardgapiaHy MeEXaHH3MiH TaHaay
(ropu3oHTab ©CTI KOHABIPFBLUIAP YIIIiH) apKbUIbI 1a TOMEHIACTLTYl MYMKIH.

3.5 -kecrte - OpTYpIli KypbUIFbLIapAaH 11y AeHreiii (1b)

PeakTHBTI YIIaKTHIH YITYHI 120-140
ITHeBMaTHKaIBIK TIephopaTop 100
benmekTep i MEXaHUKAJIBIK OHILY 100
Kyats! xoraps1 JKOK MyHapaceIHBIH TYOIH/IET] 1Ty 95-100
Conpait, 200 MeTp KAIIBIKTHIKTA 40-45
["a3oHOKOCHIIKA 90
CrepeocucremMa 90
ABTOX0JI1arbl aBTOMOOWIIE KO3FAIBICHI 70-80
MarmmHa a3y 610pOoCHI 70
Odwuc 60
AcxanHa 50
TOHA3BITKBIIITHIH KYMBICHI 40
TyHr1 1yt 30
ChIOBIp 20
JKanbipakTbIH TyCyl 10

Tik-eCTIK KOHIBIPFBUIAp YIIIH a’poauHamMukaiblk 1y JKOK aepextepinif
KOHCTPYKITUSICBIHBIH apKachlHAa €H a3 Oosanbl. OnapablH epeKIIeTiKTepl OChI
YKYMBICTA TOJIBIFBIPAK KapacThIPbLIaIbI.

3.5 KecTeme oOpTYpii KYPBUIFBUIAPABIH Iy JeHreii kepceTinreH. Ocbl
cumaTTamanapisl  CaJbICThIpyAaH  3.4-kecTene  KOpceTUIreHaeH, ipl  xKel
TypOuHanapsiabig [y cunarramanapbl keraji memn MAanKbIIINeH, CTepeo AbIOBICTICH,
aBTOMOOWJTB KOJIBIH/IaFbl aBTOMOOMIIb KO3FAJIBICTAPBIMEH O1p/iel eKeH/IIr alKbIH.

DIEKTPIIK KOHE dIEKTPOH Il OOIKTIH IIYbl MaHBI3/Ibl €EMEC KOHE OHBI €JIEMEeyTe
0oJ1aIbI.

3.2.2 JKen Kouowipeviiapvinoa un@paodvlovicmely natioa 001y NpoodleMAachbit
uieuLy J#conoapbl

AJllaMHBIH KyJlaFbl KaObUIJaraH aKyCTUKAJIBIK IIybUIJAaH Oacka, Oenrun Oip
xarmaimapaa JKOK aitnanaceiga 3-9 T'ip sxuimikreri KayinTi mHGPaKbI3bUT Haiiga
Oonanbpl, 0N amaM ar3ajapblHBIH TaOWUFU TepOeTICTEepiHIH JKUUIINIMEH, COHIak-aK
MUJIBIH aib(a BIPFaFBIMEH JXKOHE aJamaap MEH >KaHyapiapIblH >KYPEK COFyBIMEH
COMKeC Kee/Il.
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Ce6eb1, TOPU30HTAIb OCTI JKEJl )KYMBIC 1CTeN TYpFaH Ke3/e KalaKIIaHbIH 0apIIbIK
HYKTEJEpl OpTYpJi CBI3BIKTHIK KbUIJAMIBIKKAa ue Oosanbl. JKbUIIaMIbIKThIH
allbIpMalIbUIBIFbIHA KOHE aFbIHHBIH OY3bUTybIHA OaiilaHBICTBI MH(PPaIbIObIC Maiiga
Oonanel (IBIOBICTHIK TepOemictep 16 I'i-TeH TeMEH, SIFHM KOMIIUIIK eCTy IIETiHe
neiin). by sxymbicTa HHOPAKBI3bUT OHBIH €peKIle KayinTiIirine 0aiiaHbICThl TEPEH
KapacThIPbLIAJIbI.

16-20 T'n-TeH TeMeH ABIOBICTHIK TEpOCTICTEPAIH JKHUTIT HHGPaAKBI3bUI I
aTayajpl.

"Undpanpiopic” mat. infra - "TemeH, acThl" KOHE IBIOBICKA YKCAac CEpIiM/Ii
TOJIKBIHIAPABI Olnipei, Oipak >KUUTIKTEp aJaM €CTUTIH KHUUTIK allMarbIHaH TOMEH.

Kazipri yakpITTa oNeMHIH OpTYpJl eNAepiHiH 3epTXaHANbIK 3epTTeYyJCpiHIH
HOTHKECIHIE JKUUIITT MEH KyaTbhlHa OaiJIaHBICTBI WH(MPAKBI3BLI alaMHBIH OpPTYpJIi
opraHjapbliHa TEpIiC dcep €TETiHI aHBIKTAIABI, OJIap ©3JACPIHIH TepOeic KUUTTIMEeH
pe3oHaHC TyAbIpaabl (anaiima kehOip eTe opTamia MHPPAKBIZBUT KUUIIKTEp YIIH
KapaMa-Kapchl HOTIKETEp 0ap).

[Ipodeccop B. Apabaxunmiyg "uHpanpiObicTap oJeMiHAE" MaKalachlHJIA
yaszraHjau, "agaMHbIH OYKUT JIeHecl YIIH pe30HaHC KUUIIT opTamia ecenneH 6 ',
keyae yunH 5-8 I'm, im Kysickl ymiH 3-4 ' skone bac ymrin 20-30 ' exeniri
aHbIKTANABI. 4-8 [’ KUUTIKTeT1 KyITi TepOesicTepre YIINbIparaH Ke3le ajam
1IeKTePIIH KO3FalbIChIH ce3iHedi, an 20-30 I'm sxuimikrepae OacThiH IIaHKaTybl
cesuteml'.

KymTi wuHQpakpi3pul  TepOedaicTep KaH KbICBIMBIHBIH TOMEHI1 IIET1HIH
YKOFapbIIaybIHA, KYPEK COFY, THIHBIC aly BIPFAFbIHBIH ©3TepyiHE, €CTY XoHE Kepy
(YHKUMSCBIHBIH, QJICIpeylHe, OYpBIH aWThUIFaH aJaMHbIH TCUXHUKAJIBIK >KarJaiblHa
acep eryl MyMKIH. MHQpaabIObICTBIH €H KayinTl >KUUIIKTepi-OyJ MUIbIH aibda
BIpFaFbIHA COMKeC KeNeTiH 6-7 Il dKUUTIKTEr1 TOMEH KUUTIKTI TepOernictep. MyHaait
KUUTIKTIH HWHQPaAKBI3bUT KO31HIH KyaTblHa OalJIaHBICTBI ajlaM MiHe3-KYJIKbIHBIH
peakuusIChl ©3repeii, OHBIH IIIHAE Kayill HeMece CeOENnci3 KOPKBIHBIII Ce3iMmi,
nypOeneH KOPKBIHBIIIBI HEMECEe KOPKBIHBIII Ce31Mi, TIOTI MU TaMBIPJIapbIHBIH
KAPBUTYbIHAH OJIIM.

Kypex yuiiH nHQpaKp3bUT PE30HAHCTHIK KUUTIKTEp 0Te KayinTi. XKanyapmapra
YKYPri3UIreH TOXKIpuOenepae oJapAablH KYPEK COFY KUUTITIMEH COMKeC KeTyl OHbIH KaH
TaMBIPJIaPBIHBIH JKapbUTyblHa okenal. CoHpaii-ak, MyHAal XKUUTIKTIH HHOPaKBI3bLI
TepOernici, OipaK Xypek (¢aszachlHa KapaMa-Kapchl KYPEK >XYPEKTl TOKTaTa aiajibl
JIETCH YCHIHBICTAP auTHIIIBI.

[Inaneransin "Omi" aliMakTapblHAAFbl KaWFbUIbI OKHUFajap YIIiH, OJap/bIH
cebentepi peTiHAe 2-m1 >koHe 3-mil Aopekeni Tpareaus (Oyisi, coMKeciHIue, eIl
SKUMNAXKAApbl Oap Kemenep koHe "YIIAThIH ToJulaHjaTap'), €H Kell JojeNjep MU
KBIPTBICHI MEH >KYPEKTIH >KUBIPbUTYBI YILIIH HHPPAKbI3bUI PE30HAHCTHIK KULUTIKTEPI1H
ocepiHe OalIaHbICTHI.

KanyapnapasiH nHGpaabpIObICTapFa Ja ©Te ce3IMTal eKeHAIr Oenriii. Onci3
TepOeIicTepAe Je olap Ma3achI3AbIKTHIH alKbIH Oenriiepin kepcerei. by acipece
KyCTapFa KaTbICThl. MYMKIH, ajjaM YIIiH OJIApAbIH MIHE3-KYJIKbI €H TYCIHIKTI OOJIBII
KOpiHyl MYMKIH. ©Ocipece, ojap KayinTi aiMakTap/bl OipiHI OOJBIT KaJIbIPasIb.
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"

[Ipod. B. Apabaxu, " keibip cyTkopekTiiep WH(PaAbIOBICKa YKCAC PEaKIUSHBI
aHbIKTaabl. JKep culKiHiCiHEeH OipHelie caraT OYpbIH KOSHAAp ©cCil Keje KaTKaH
HH(PAKBI3BLT TepOeTiCTepAiH KO31HEH KETyre ThIPbICAJbl, UTTEP YHACH KeTesl,
HIoIIKaIap MIoMKaaapAaH Kamasael". MyXUTTBIK KEHICTIKTEpiH "o BuOpanusmen"
JKAHCBI3ABIFBI Ja Oenriai, Oyl Cy acThl JKOHE JKep YCTI OJeMiHIH OapJibiK
TYPFBIHIAPBIHBIH YKCAaC peakUUsChlH KOpPCeTyl MYMKiH. Bipak y3ak yakbIT OOWBI,
HH(PaKbI3BLT MpolsieMa Maiga OoyFaHFa JCHiH, KONTEreH TEHI3 KaHyapJiapbl, €H
IIBIMEH Memy3ajap MEH TaMmapycTap JaybUl ajblHIa Kajdall opeKeT eTEeTIHIri
OallKaJIbI.

[MIpodeccop B.ApabGaxuain ce3iMeH TyHiHAeH kene: "alTbuIFaHAAp
uHpaapIObICTapABl KeJie JKaTKaH MyJied 31a3aaiapablH jKaKChl CUTHAIN3aTOPIapPHI,
aJIBICTAFBI KEP CUIKIHICTEPIHIH, )KapbUTBICTAPABIH MHIUKATOPIAPHI KHE T. 0. peTiHe
naiiananyra 6onaapl gen Oomkayra MyMKIHIIK Oepeni". COHbIMEH KaTap, OJapibl
OeKITeTIH Kypaaap/ bl )KaHyapap e3/1epiHiH PEeaKIUsICHI IeT caHayFa 00JIaThIHABIFbIH
Kocy Kepek. bonamakra ocel Makcarra Tarbl Oip ombOeOam "KypbUIFbl" - ajam
ar3aJapbIHBIH TepOeIMeri Kyieci KOJIJaHbLUIa bl IS OoKayFa O0JIaIbl.

NudpansiObICThIH Maiga 601ybIH O0IABIPMAYIBIH MYMKIH YKOJITAPbI:

-KaJaKkTap/blH, POTOP/AbIH (TOHJIOJNIAHBIH) oHE KaHmail aa Oip >karmaiina
JKOHE/HeMece  pexxuMmae  HUHPpanblObicThl  reHepanusuiadTeiH - JKOK  Oacka
AJIIEMEHTTEPIHIH KOHCTPYKIUSCHIH KakKcapTy (MbIicalibl, ropu3oHTainb ecTi JKOK
TOHJIOJIACHIH OYpYy Ke3iH/e TOH/10/1a KaObIpFalapbIHIa aFbIHHBIH OY3bLTYHI TYBIHIAYBI
MYMKIH, OyJ1 HMHQpPaabIOBICTBIH Maijna OonyblHa ceOenm OO0dybl MYMKIH). byi
KYOBUTBICTBIH aJIBIH Ay YIIIH TOPU30HTAIb ©CTI JKeT KOHABIPFBIIAPBIHBIH
TOHJIOJIACBHIHBIH, apHalbl ecenTenreH (opmackl HEMECe TIK ©CTIK KOHABIPFbLIAPIbIH
XaOBIHBIH, IMITTHI KOJIIaHbBIIA/IbI;

- THICTI CEHCOpJAapIblH KaTbICYbIMEH 3>KEJl SHEPIUsiChiH Oackapy >KyWeciH
KakcapTy, Oy, OIpiHIIJAEH, KOHABIPFBIHBI THICTI JBIOBICTBIK CEHCOpJIapMEH
KaOJbIKTayFa, CKIHIIIJEH, XYWEeHIH KaFbIMChI3 TepOenmicTepiiH mnaijga OolybiHA
PEaKIUSACHIH Te3/IeTYre MYMKIHIIK Oepe/;

- )KOK TypFbIH Yii, KEHCE KOHE OHIPICTIK 00BEKTUIEPIEH alIbIC OpHAJIACYhI. by
mapa, JKaiumbel anTkanga, "mapa" emec, Jloc — AnmxkenectiH (AKII) »xaHbiaga
opHajacKkaH OlpkaTtap aMepuKaHIbIK eHaipylrn kommnanusmap meH JKOK wuenepi
KOJJIAaHATBIH MOCEJIECHI mienyieH ayiak ooy tocini. XKOK uHbpanbiObic xacaibl,
aliHanmanarel ayAaHAaplblH TYPFRIHAApbl O0ac aypyhapbl MeH Oacka na Oy3burysap
Typajibl MIAFBIMAAPMEH XaT ka3ynabl TokTaTnaiasl, an XXOK unppaasiObicien Oipre
TYPBITI, SJIEKTP SHEPTUSACHIH OHIIPY/ 11 KaJIFaCThIPY/Ia.

3.2.3 Vavmpaowiowvic

VYabTpansiObic-0yi1 ceprimMal OpTaHbIH MEXaHUKAJIBIK TepOeIicl, OHAa aybICTIabl
CBIFBIMJIAY JKOHE CHUPETY TYPiHIE Tapanaasl; skuimiri 16-20 kI 11-TeH xoFaphl, aJaMHBIH
KYJIaFbl KaOBLIIaMa JTbl.

VYabTpagblOBICTEl  JKE€JI  KOHIBIPFBICHI JKEJI aFbIHBIHBIH KBICKA Mep3iMi
aTMoc(epanbIK TypOyJIeHTTUIIr Ke31Hae, COHai-aK Kajakiiaga OOMIIBIK >KapbhIKTap
OonraH Ke3Je HeMece oraH Oerje 3arrap kaObICKaH Ke3jae maijga Ooirybl
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MYMKIHOKOHIIKTEp, MaHAap, KYCTapIblH KalIbIKTaphl jkoHE T.0.). byn xarmaii
Ko0lHECE TOPHU3OHTAb OCTI KOHJBIPFBLIApAA Ke3Jeceli, OMTKEeHI KycTap MeH
JKOHJIIKTEp KaJlaKIIaHBIH Oasy KO3FajaThIH O6JiriH (KYWpBIKTHI) FaHa OCKITeIl KoHE
T€3 KO3FaJaTblH YIITBHIH aCThIHA TYCE/l, OChUIAMINA yIbTPAIbIOBICTHIK ceOern 0O0IIyh
MYMKIH 3JIEMEHTTEP/11 KaJIJIbIPaJIbI.

Aya apKpUIbl KYMBIC ICTEHTIH aJaMIaplblH JCHECIHE Kallbl ocepiaeH Oacka,
toMeH >kuiUTIKTI (NH) yapTpaasiObic yabTpaabIOBICTHIK TepOemicTep KO3FalraH
OHJICTITCH OOJIIIEKTep MEH OpTaJTapMEH OaillaHbIC Ke3iHAE JKEPTUIIKTI ocepre He.
Y IbTpaabIOBICTRIH €H YIKEH dcep €Ty alMarbIHAa JKaOJbIKThIH TYPiHE OaiIaHBICTHI
Kosap 6ap. XKeprijikTi opekeT TypakTbl 00JIybl MYMKIH.

Kyattsl KoOHAbIpFbUTapAbIH acepi (6-7 Bt/cM2) kayinTi, eWTKEHI >KaHacy
OpPBIHIAPBIHAA TIEPUPEPHSITBIK KYUKE JKOHE TaMbIp ammapaThbiHBIH 3aKbIMIaTybIHA
OKenmyl MYMKIH (BEreTaTWBTI TIOJIMHEBPHUT, CayCaKTapblH, KOJIAPABIH >KOHE
OlneKTepaiH Kecinyi). Y IbTpaablObICThIH OaiilaHbIC acepl KoOiHece YIbTPaabIOBICTHIK
BaHHAJIap/aH OeJIIEeKTEep/ll KYKTEY KoHE Tycipy Ke3iHJe OpbiH anmansl. 1,5 kBt
TYPJICHIIPTIIl KyaThl Oap BaHHAHBIH CybIHA CayCaKTapAblH YII MUHYTTBIK OaTysbl
KBIITY CE31M1H, KeiiIe KbIITY IbI TYABIPAIbI, ll yIBTPAABIOBICT TOKTATKAHHAH KEUIH 5
MUHYTTaH KEHIH CYBIK C€3IM, caycaKTapJblH YHKBIIIBUIIBIK ce3iMi OaikaiaJbl.
BuOpanusi ce3iMTanabpifbl KYpT TOMEHACHl, OpTYpJil aaamaapiarbl aybIpChIHY
CE3IMTAJIJIBIFBI JKOFapbUIaybl HEMECE TOMEHJEyl MYMKiH. MyHail KOHABIPFbUIapIa
y3akThirel 20-30 ¢ HeMece ofaH 1a Ken 00IaThlH alTHUTFaH OPTaMEH KhICKa MEp3iMIi
Kyien OailiaHbIC BETre€TaTUBTI IMOJHMHEBPHUT KYOBUIBICTAPBIHBIH JIaMyblHA OKeENlyi
MYMKIH.

VY IbTpabIOBICTBIH aF3aFa acepi:

OprainbIK xoHE NepUPEPUSIIBIK KYHKE Kyiecl, )KypeK-KaHTaMbIp KYHeCl, eCTy
JKOHE BECTHOYJSIPJIBIK aHAIM3aTop TapamnbiHaH (YHKIMOHAIIBIK —©3repicTep,
HOPMaJlaH DHJIOKPUHIIK JKOHE TYMOPAJIbIBIK AaybITKylap; (GPOHTAIbIBI-MYPBIH
OpOMTANBIK >KOHE yaKbITIIA ayJaHaapaa 0ackIM JIOKaIU3aIusIcel 0ap 6ac aypynapsl,
amMaJiaH ThIC IapIIAFBIITHIK; KYJaKTapIaFbl KbICKIM CE€31Mi, KYPICTiH OeNrici3iri,
0ac aifHary; YUKBIHBIH OY3bUTYBI (KYHII3 YHKBIIIBUIIBIK); alllyIIaHIbIK, THIICPAKY3Hs,
TUTNEPOCMUS, >KAPKBIH KApBIKTAH KOPKY, KO3FBIMITBHIK IIIET1 MEH aybIpy IIETiHIH
YKOFapbUIAybl; IIYBUIMEH Oipre KapKbIHIbI YIBTPAILIOBICTBIK oCep €Ty >KarJalbIHaa
TaMBIPJIbl TOHYCTBIH JKETKUIIKCI3AIr (KaH KBICBIMBIHBIH TOMEHJICYl, THUIIOTCH3Us),
YKApKbIH Ba30MOTOPJIBIK PEAKUUSMEH Oipre Tepi-TaMblp pedeKCTEepiHIH TeXemnyi;
JKaJMbl TepeOpalibibl Oy3bUTyJIap; SPTYPJl Jopexeseri BEereTaTUBTI MOJMHEBPHUT
(cupek >xkoHe a3) (MacTO3HOCTh, CayCaKTapJblH aKpOILMAHO3bI, TEPMOACUMMETPUSI,
KOJIFall HEeMeCe MIYJIbIK TYPIHAET1 CE3IMTaNIBIKTHIH OY3bLTYHI).

[laTonorusinbplk ~ ©3repicTepAiH  KOpIHy  JOpekecl  yIbTPaJblObICTHIH
KApKBIH/IBUIBIFBI MEH Y3aKThIFbIHA OAMJIaHBICTBI, OPTAMEH OalIaHBIC XKOHE CTICKTPJC
IIYI6IH O0JTYBI ICHCAYIIBIK JKaFalibIH HAIllAPJIaTa b,

Koraper xkuinmikri (KXK) myslmMeH calbICThIpFaHaa yJabTPaAbIOBICTBIK €CTY
GyHKIUSIChIHA aWTapIIBIKTAl OJICi3 ocep eTeml, OipaKk BeCTUOYISPIBIK (YHKIUSA,
ayBIPCHIHY CE3IMTANIBIFBI )KOHE TEPMOPETYIISIUS HOPMAChIHAH allKbIH ayBITKYJIApAbl
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tynbipaabl. MaTencuBTi XKOK ynbTpansiObic KOChUIFaHIa O€Ti JI€HE TYIbIPAJbI,
HeTi31HeH HaK CoJI Oy3yIIbLIBIK, xKoHe TK.

Tik-eCTiK KOHABIPFBIIAP YJIBTPAABIOBICTEI TYABIPATHIH KYOBLIBICTApFa a3bIpak
OeitiM, eMTKeH1 OIpIHIIIJICH, TOPU30HTANL OCTI JKeJre KaparaHga Oasy KO3Faliajbl,
CKIHIIICH, KaJaKIIaHbIH OapiblK HYKTedepl Oipaeil >KbUIIaMIBIKIICH KO3Fallajibl,
COHJIBIKTAH XOHIIKTEp MCH KYCTap >KaKbIHAAN KeJe JKaTKaH KaJlaKIiara peakiys
Kacarl, aCThIHA TYCICHII.

49



KOPBITBIHIBI

Ochbl AUIUIOMIBIK JKYMBICTBI KY3€re achlpy HOTIDKECIHAC Kejecl MIHACTTEp
opeiHIaIAbL: - Kazakcran PecrmyOnrKachbIHBIH e 9JICYyETIHE MOy JKaCaJIIbl; - JKE
KOHJBIPFBIIAPBIH asgKTay YVIIIH HapblKTa Oap »a0apIkTap 3epTTenii; JKymbicta
MATLAB asicbiHaa TOPU30HTAIb ©CTI TUIITI HAKTHI TOMEH KYyaTThI el TypOUHAHBIH
UMUTAIUSIIBIK MOJIENI YChIHBUTFaH. Kypamaac OemikTep/iiH MaTeMaTHKAIBIK YIATLIepl
HET131He KEJIH SPTYPJI KbUIIaMIbIKTapbIH/IA KYKTEMECI3 )KOHE )KYKTeMe Ke31H]1e
XKeJl TypOMHACHI KYMBICBIHBIH MPOIECTEePl 3epTTeNi. AJNBIHFaH OCIMIIJIOTpaMManap
TOMEH TAPMOHUKAIIBIK Kypambl 0ap KepHEYJIep MEH TOKTap IbIH CHHYCOU b MillliHi
eceOIHeH TYTHIHYIIBUIAP/IBI JKOFaphl camajbl 3JEKTPMEH >KaOAbIKTay KaMTaMachl3
etineridin kepcereni. MATLAB asceiHma Moaenbaey HAKTHI KYMBIC JKaFdaiibIHIA
(bU3UKAIBIK MOJEIBIIH JKYMBIC KaOUIETTUIINH pacTaiapl, amaiaa xeia TypOuHAchI
MOJICTIHE KalaKIIagapablH paJdyChl )KoHE COMKECIHIIE OChI KajlaKIIara TOH €peKIIe
CUIIaTTaMalap eCKepUIMEHUTIH Iekreyjaep ©Oap. OHBIH OpHBIHA, MOJEIL YII
KaJIaKIIadbl JKeJl TypOMHamapbl YIIH IMIEKT1 OOJBIN CaHAJaThIH KOHE aybITKYyJap
KapacteipbuiMarad Key=0,47 sxone Z=8,1 KbUIIaM IBIKTHI JK€JT aFbIHBIH Mk 1aJIaHyIbIH
MaKCHUMAJIJIbl SMITUPUKAIBIK KO DHUITUEHTTEPIH KAMTHU/IBI.
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¢ / Wi PN
KATAKCTAI PECTIYEIIMKACKEEBUIBIM KOHE BUIM MHEHCT ,
G COTBALB ATBIIAL B KASAK YJITTHIK TEXHUKAJIBIK 3EPTTEY YHUBERC W T
bosatGek barbip
(atbi-koHi) .
SB071700 - Xbuty sneprerika Mamat/ibirbl HoisInma
(Mamanibr b

Fopusontasn ocTi ket KOHAbIPrbIChIH Ta1ay
{(JIMTIOM/ILIK kobanbii 1aKbIpbIObI)
TaKbIPbIObINArbI ANTIIOM/IBIK xobacwina

FhIILIMHM KETEKLITHIH TTIKIPI

By AMNNOMABIK XyMbICTa XKeILIH PTYPITi KbLIAAM/BIKTapbiHIa AYKTEMECTS
KIHE KYKTeMe Ke3iHzie xen TypOHHACH! )KYMBICHIHBIH MPOLIECTEP] KApaCTLIPBIIFAH.
JKYMBICTBIH MakcaThl TOpM3OHTalb OCHTI kel TypOMHaNapbiH KQHHaHY- by
KYMBICTBIH Herisri GeiiMiHae Tekcepylik ecenteysep Kyprisiii. JKymbicTa
MATLAB asicbiHAa rop30HTa/Ib ©CTI THITI HAKThI TOMEH KyaTThl XKeJl TypOHHaHBIH
MMHTALMAIBIK MOJEI YCBIHBIIFaH.

Mozens yi Kanakianbi ke TypOHMHanapbl yIliH WIEKTi 0OJIBIN CaHATaTbIH
XKoHe aybITKynap KapacteipbuiMarad Ke,=0,47 xoHe Z=8,1 KblIAAMIBIKTBI Kel
arbIHbIH Naiianany /bl MaKCHMAI/Ibl SMIMPHKAIBIK KOOQOHLUHEHTTEPiH KAMTHIBI.

YCBIHBUIFAH JMILIOMIBIK JKYMBICTIEH TaHbICYy JKOHE TAIKbLIAHY Heri3iHiae
Satbayev University — HiH «Kbl1ysHepreTukacs» MaMaHbIFbl OOHbIHIIA TYIer
bonatbex batelp aranreiun MamaHAblK OoMbiHIIA — «OakanaBp» aKaAeMHAIBIK
napexeci 6epyre naiibIK, an AUIIOMABIK XXYMBICTBI )KOFaphbl Oaranayra 6osaabl aen
CaHalMBbIH.
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KASAKE TAN PLOTIY LMK AC LT LTI AONE BTV MUHAC TR
KM COTRAL IS ATRIMIAL W KA SAK YT TIAK TEZHUY ALY SEPTTEY YHAREPCATE T

boaarhex baimp
(a1L1-A0H1)

513071700 - Aty smepreruka maManii b Ooknima
(Mamanjiui bl)
| OpHBOHTAIL OCTI AKCH KOW/BIPI BICKIH Ta/ljlay
(IMIIOM/IBIK AODaN LI 1aKpIpLion!)
TAKBIPLIGLINAAT B JIMIIOM/ILIK KOOACHING

CbIH - IKIP

By AMNIOM/IBIK KYMBICTA KC/LIH IPTYPIT AbLUIIAMIBIKTAPBIHIA AYKTEMECTS
ADHE KYKTEME Ke3iHIe Kea TypOUHACH! KYMBICBIHBIH MPOLIECTEP] KAPACTIPHIIFaH.
KyMBICTBIH  MaKcaThl TOpH3OHTalh OCKTI Aeji TypOuHamapein Koijiany. by
AYMBICTBIH Herisri Gesiminae Tekcepynik ecenteyiep Ayprizia. Aymbicra
MATLAB ascbinia rop3oHTath 6cTi TUITI HAKTLI TOMEH KyaTThi A€l TypOuHaHbiH
MMHTALMAIBIK MOJIE]T YChIHBUIFAH.

Mojeab yur kanakuwaael &esi TypOuHasape! yiuiH WeKTi 60/bIN caHaIaTbiH
A3He aybITKynap kapactbipbiiMaran K..=0,47 xone Z=8,] Kbi1JaMIbIKTbl A€
arbIHbIH Nai1a1aHyIbIH MAKCUMAI/Ibl IMITUPUKATIBIK KOIPOUUMEHTTEPIH KAMTH/IbI.

Koba GoiibiHiua eckepTy:

[Naiinanaran anebuerTep Tizimi OoMbIHIIA KaHa MIJTIMETTEp Mad1alaHbLTYbI
xepek. OraH KapamMacTaH KyMbIC TOJIBIKTai JaibiH . ManiMeTTep AeTKiTIKTI.

KymbicTbl 6aranay

YCbIHBLIFaH JMIUIOM/bIK KYMbICTIEH TaHbICY K9HE TalKbUIaHy Herizikae
Satbayev University — HiH «/KbUly3HepreTukacbl» MaMaHAbiFbl OOMbIHILA Ty.1er
boaarbex bateip aranfbiini MamaHablk OoibIHIIA  «DakanaBpy» aKaaeMHAIbIK
JapexeciH Gepyre JaibIK, a1 IUILIOM/IBIK /KYMBICTbI /KOFapbl Oaranayra 60:1a11bi e
CaHaiMBbIH.
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Iporokon

0 NpoBepke na naanupe HEARTOPHIOBANILIX IAUMCTROBANKIT (nnarmna)

ABTOp: bonar6ek Batwp BonarGekysm

Coarrop (ccomm HMeeTen):
Tun paborui: Jlunnomnas pabora

Hasganne paborsr: lopusontans ecri xen KOHJILIPFBICKIN Taniay
Hayunwiii pykoBoautens: Kankan [lakenos

Kosdpduument Mogobus 1: 13.6

Koadpduunent Mopobus 2: 8

Mukponpo6ens:: 0

3nakn w3 3apyrux angapuTos: 16

Hurepsanmi: 0

Beasie 3nakn: 0
Iocae oBepkH OTyera IMogo6us 6b110 caenano cleqyiouiee 3aKI4YeHue;

3anMcTBOBaNHS, BBIABICHHEIE B PAGOTE, ABNAETCA 3AKOHHBIM H He ABIAETCS TIarHaToM. YpoBeHs
noaobus He npepbiaeT gomycTumoro npeaena. Takum 00pasom paboTa He3aBHCHMA M PHHHMAETCH.

U] 3anmcreosane He ABJIACTCA IUIATHATOM, HO MPEBBILIEHO TIOPOTOBOE 3HAYEHHE YPOBHA N0Z00HA.
Taxum obpasom pa6ora BosBpamaercs Ha 10paBoTKy.

[ Bousisnensi sanmcrBoBanns 1 narnar wm TpeTHaMEPEHHbIE TEKCTOBBIE HCKAXKEHHUS
(MaHMNy1ALMK), KAK NIPENOTIAraeMble NIONBITKH YKPBITHS IIarHara, KOTOpBIE JIENat0T
paboTy npoTiBopeyaulei TpeboBaHuAM NPpUIOKEHUA 5 npukasa 595 MOH PK, 3aKOHY 00 aBTOPCKHX H
cmexHbix npasax PK, a takske kogekcy stuku u npoueaypam. Takum o6pasom padoTa He NpHHUMaeTCH.

[0 O6ocHoBanue: ﬂo W e EeecygedE

2022-05-18 ey
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Iporokoa

O NIPORCPKE HA HATHUNC HCARTOPHIOBANNKIX 1ANMCTROBANKI (11121 HATA)
Astop: bonatoek batwp bonarGeky n
Coartop (ccam umeeTcn):
Tun paborer: /lnntomuas padora
Hazranue paborni: Topu3ontai, ocTi Aein KOHILIPFLICKIH 1a/11ay
Hayunwnii pyxoroanteas: Kamkan [lakenon
Koypdpuunent Moaobun 1: 13.6
Koydppuunent Moxodus 2: §
Muxkponpobeast: 0
3HaKku W3 31pyrux aagasuTos: 16
Hurepsanni:
beabie 3nakn: 0

ociie npoepkn OTvera [10106Hs G110 c1e1aHO CIeAYIONIEe 3aAKTI0YeHHE:

| 3aUMCTBOBaHHA, BbIAB/ICHHbIC B paboTe, ABIACTCA 3aKOHHBIM H HE ABIAETCA I71arHaToM. YpOBeHb
10,1001 He NPEBBILIAET JOMYCTHMOTO fpeena. Takum 06pa3om paboTa He3aBHCHMa M MPHHHMAETCA.

[ 3anmcTBoBanue He sBAfETCA MIATHATOM, HO TPEBBINIEHO MOPOrOBOE 3HAUYEHHE YPOBHS [10100HS.
Takum oGpazom paboTa Bo3BpalaeTcs Ha 10paboTKYy.

D BuifB1€HBI 3aHMCTBOBAaHHS M MIaruaT HiH MPETHAMEPCHHBIC TEKCTOBBIE HCKAKEHHSA
(MaHHHy.'IﬂUHH), KaK NMpearnonaracMeI€ MONBITKH YKPBITHA [J1arHaTa, KOTOPHIE JeaT

paboTy npoTHBopeyameii TpeboBaHHAM NpHIIOKeHHs 5 npikaza 595 MOH PK. 3akoHy 06 aBTOpCKiX I
cMexHbIX mpaBax PK, a Takske kojekcy 3THk# u npoueaypam. Takum 0Gpa3oM padoTa He MPHHHMACTCA.

[0 O6ocHoBauue: jzy Cit eL kD L
2022-05-187 7 s\
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