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VK 621.313

MAM TOJITBIPBLIIFAH KYIITIK TPAHC®OPMATOPJIAPIBIH )KAPBLIBIC
CEBEIITEPIH TAJLIAY

Axmet0aeB /laypen CaabikoBuy
axmetbaev46@mail.ru
Kommaran0eToBa AnnHa A(aiiKbI3bl
adina.koshmaganbetova@mail.ru
DnexTpaHepreTrka KadenpachHbIH JOLEHTI, | -Kypc MmaructpanTsl, JL.H.I'ymunes ateinnarst EYY,
Acrana, Kazakcran

Tyiiinoeme. Maii TONTBIPBUIFAH DJICKTP KaOABIKTApPhI, 9Cipece KYMITIK TpaHchopmaTopap,
SHEpreTUKa cajachlHIa KeHIHEH KOJJIAaHbUIA bl AJlaiiia OJlapIbIH JKYMBICH OKIIAYJIAFbIIl MaiIbIH
Oy3bUTybI, KbI3BIIl KETy, KbICKAa TYHBIKTAly CcajJJapblHaH >apblly KayIiH TyJblpaabl. MyHnai
aBapusUIap IEKTP JKAOIBIKTAPBIHBIH ICTEH IIBIFYBIHA, OPTKE KOHE KapKbUIBIK HIBIFBIHIAPFA OKEITyl
MYMKiH. Bbyn Mmakanaga TpaHcopmaropiapiblH KapbUly cebenTepi MEH OJIaplblH  cajaaphbl
TaNJaHbIl, I[merenaeri oskoHe  KasakcTaHmarbl — OCBIHAAW — OKUFAlIApAbIH  CTATHCTUKACHI
KapacThlpblIajpl. 3epTTey HOTHKEIepl Mail TONTHIPBUIFAH TpaHC(HOPMATOPIAPAbIH >KapbUIbIC
Kayinci3mirii KaMTamachl3 €Ty YIIIH Kayilci3diK ic-IIapajapblH  erKeH-TerKeHm  3eprrey
Ka)KETTUIINH KOPCETTI.

Aoedu woy

Maii TOATHIpBUIFaH TpaHchOpMaATOPIAPIAbIH >KapbUIbIC Kaylll Typaibl €HOEKTEepAIH Kell
00IyBI, OCBI MOCEJEHIH ©3eKTUIriH apTThipa Tyceni. Kemreren 3eprreynep TpaHC)OPMATOPIBIK
MaiiMeH OalylaHbICTBI Mocesenep, OKIIayJay/blH Hallapjaybl, MEXaHUKaIbIK aKayjap »MXoHe
JOFaJIBIK pa3psii CUSAKTHI MaHBI3AbI (haKTOpJIApIbl KOPCETe OTHIPHIN, OCHl aKayJapJblH HETi3Ti
cebernrepiH KepceTTi. OpOip 3epTTey Macenere Typii Ke3KapacleH KaparaHbIMEH, OJapAbIH
OapIbIFbI TpaHC(HOPMATOPIBIH KAPBUTYBIHBIH HET13T1 ce0e01 peTiH/Ie 11IK1 aKayJIap/bl aHBIKTAMTbI.

Hu, S. xone 6ackanapsl 2023 KbUIFBI 3epTTEYe TpaHC(HOPMATOP KOFaphl YIHEPTETHUKAIIBIK
JIOFAJIBIK aKayjapra TOKTAJBII, JOFa YHEPTUSACHI MEH JIOFa TOTHI TPaHC(HOPMATOP KYPBUIBIMBIHIAFBI
acKbIH KEpPHEY/IH LIENIyIIl peJl aTKapaThIHbIH aTtan kepceTTi. OnapabplH TOXIpUOeNiK HITHXeIepi
KOpCeTKeH1eH, Korapbl TOK paspsaabl (1400 A) maiiablH Oy3bUTYBIH TYABIPBIN, 1MIKI KBICBIMHBIH
JKOFapblIayblHA KOHE BIKTUMAJ jKapbulbicKa aWTapiblkrail biknan ereTiH Hz, CHs xone CaoHg
CHSIKTHI Ta3fapiabiH OeninyiH Tymeipansl [1]. Con cuskrel, Zhang, G. xoHe Oackamapsl (2024)
TpaHchopMaTOp MalbIHIAFHI JOFAJIBIK Pa3ps NEH KbICHIM TOJIKbIHIAPhl apachlHAAFbl OalIaHbBICThI
3epTTenl. by 3epTreynep JOFalbIK apHaHBIH KEHEI01 TpaHc(opMaTop OarbIHbIH KYPBUIBIMBIH Oy3y
YILIH KETKUTIKTI KYIITi KBICBIM TOJKBIHIAPBIH TYABIPATHIHBIH KopceTei [2].

Hoole,P. xone Oackanmapsr (2017) TpanchopMaTOpAbIH JKapbLUTYBIHBIH JKaJIbl cedentepi
peTiHae opamap MEeH TpaHc(opMaTop KipiCTepiHiH akayjapblH KapacTbipaisl. Onap Haii3araiiibH
ocepiHEeH OoJaThlH OTIedl acKblH KepHEeyJiep OKIIayJjayJblH Oy3blUIyblHA JKOHE Opamallap/blH
iIiHIe JOFaHbIH Mai1a O0MybIHA OKeNe Al Ien caHa b [3].

El-Harbawi, M. (2022) 3eprreynmepi :kaObIK KOCAIKbl CTaHIHS KEHICTIriHaEri
KAPBUIBICTAPABIH TYTAHFBIIITHIK IIETT MEH KBICBIM ©3TepiciH Oaranai/ibl )KoHe eH >KOFapFhbl KbICHIM
XKappUIbIC omarbiHaH 20 MeTp KalIBIKTBIKTa ayblp 3aKbIMAAHYBIH TYIBIPYBI MYMKIH €KEHiH
kepceteni. COHbIMEH KaTap, KallHam »aTKaH CYWBIKTBIKTBIH KeHeieTiH Oy skapbuibicTapbl 140
MeTpre JAeHiHT1 KalIbIKTBIKTa TEPMHUSUIBIK COYJICJIEHY 9CEepiHEH YJKEH Kayill TOHIIPETIHIH KepceTe i
[4].

1-cyperTe >kapbUibicTaH KeHiHT1 TpaHCHOpMAaTOPAbIH (GOTOCYPETI, all 2-CypeTTe KapbUIbIC
ocepiHeH KaHFaH TPaHC(HOPMATOP/IbIH OPTTEHY1 KOPCETUITeH.
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2-cypet. TpancopmaTopablH OPTTEHYI

Llemenoezi sncone Kazakcmanoazot mpancgopmamopnapoviy HcapoliblCIMapblHbIH
CMamucmuKacvlH mauioay

TpanchopmaropiapIplH KapbUIbIC CTaTUCTHKAChIHA Tajjay JKYpridy axKayJjapJblH HETI3T1
ce0enTepiH, OKUFaIap KUUIITTH KOHE OJIap/IbIH CalAAPbIH aHbIKTAY YLIIH MaHBI3Ibl OOJIJIBL.

1997-2001 xputnap apaneirbiaga AKII-ta 94 anaTt 601161, 0JIAPABIH JKAJITBl SKOHOMUKAITBIK
HIBIFBIHBI 286,6 MIIIITMOH JoJu1apsl Kypaabl. TpaHncdopmaTopiiap/iblH KapbUlybIHBIH €H KOIl CaHbl
1998 xbisl (25 sxaraait) TIpKeN i, al eH yJIKeH KapKbuUTbIK mbIFbIH 2000 xbutsl (150,2 Mo, AKIIT
J0J1aphl), COHBIH imiHAe MbFbHB 86 Muumnon AKII nonnapeiH KyparaH eH YJIKEH amnar OoJijbl

[6].

1-xecte. OpHaTy OpHBI OOMBIHIIA artaTTapAbIH Tapaaysl [6]

OpHaTbUIFaH OPHBI Armar caHbl HIbIFBpIHBI, MITH JIOJUIAP
JKeninix Kocanaksl CTaHIINS 38 64,5
['eneparopibik 20 2035
TpanchopmaTopiap
OHIIpICTIK HBICAHIAP 16 18,6

AKUI-tarel TpanchopmaropiapblH ICT€H IIBIFYbIH Tajlgay KOPCETKEeHJEH, €H YJIKEeH
IIBIFBIH/IAD TEHEPaTOPINBIK  (KOFapbUIATKBINI)  TpaHCc(OpPMATOpNIApAbIH  ICTEH  IIBIFYBIMEH
OaiinanbicTel. MyHaal TpaHcpopMaTOpiIapAbl KOHJEY MEH aybICTBIPYAbIH OFapbl KYHbI OJapabl
SHEpreTUKANIBIK JKyieneri ocan OybIHFa alHAJIIBIPAIBI.
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2-kecte. AKIII-Tarpl anartap Ke3iHaeri TpaHCPOPMATOP Ikl MaiajaHy yYakbIThI [6]

IMajigajiany yakbIThI AIIaT caHBI I pIFbIHBI (MJIH J10J171AP)
5 KpUIFa JIeHiH 9 11,2
5-10 >xb11 8 20,1
10-25 xbin 26 32,5
25 KpULIAH acTam 16 15,0
Benrinenderen 35 207,7

ATAaTTBIK >KaFmaiIapJbelH KapThichiHAH Ke0i 10 JKpUIIaH actaM KYMBIC ICTEN TYpPFaH
TpaHchopMmaTopiapa OpbIH amajsl, OyJ jKacklHAa OalIaHBICTBI TO3YABIH JKOHE KaOJbIKKa
KETKIUTIKCI3 TEeXHUKAJIBIK KbI3MET KopceTydiH acepin kepcereni. 3-cyperre AKIL-rarer 1997-2001
YKBUIJIAPBI OPBIH aJIFaH 3aKbIMAaHYJIapAbIH HET13T1 ceOenTepi )KOHE arat CaHbl KeITIPUIreH.

OxwaynayasiH bIIFanaaHybl

Haizarald cofybl

Hawap KoHTaKTiNep

Cy bacyhbi

TeXHWKabIK KbI3MET KepCeTy KaTenepi

Meniniv, acKbiH KepHey

|
|
|
|
]
|
.
LllamagaH TbiC KyKTeme I
MaiabiH nacTaHysl I
Benricis I
HobanaHybl/ matepuan/opHaToyb
Orwaynayabid Gyasinys

0 5 10 15 20 25 30

3-cypet. TpancdopmaTopiapiblH ICTeH HIBIFY cebenrtepi

Peceit men Ykpaunana zeprrenred 106 tpancdopmatopra (20 xbU11aH actaMm naianaHyza)
KacaJlFaH Tajjay HOTkeciHae 643 akay aHbIKTanabl. EH Kl Ke3[eceTiH akayjap CaJKbIHIATY
KyHenepi, KipicTep MEH THIFbI3JIAaFbIITAap OOJBIN TaOblIa/Abl, oJap OAapJbIK aKayIapAblH IIaMaMeH
40% xypaitnpl. Kpicka TyHBIKTaTy, ©3€K MIEH OpamIbl IPECTEY/IIH dJCIpeyl, OKIIAayIayIblH KapTarobl
KOHE YaKbIT ©Te Kejle KalTalaHAThIH MEXaHUKAJBIK JKYKTeMelep amaTTapAblH bIKTUMaJIbIFbIH
apTThIpasl [7].

JKorapsl BOJIBTTHI KipiCTEp/IiH 3aKbIMJIAaHYbI €H ayblp 3apAanrtapra okeneni. Peceline MmyHnai
YKaFaiap KUl callblH Oapiiblk amaTttap MeH akayiapiabiH 30-45% kypaiasl. COHBIMEH Katap,
akayiapablH mamaMeH 10%-bl bUIFAIABIH TYCYIMEH JKeIeNJeTUIeH Kara3 Maillibl OKIIayJsiay bIH
Oy3bUTybIHA OaliIaHbICTHI [7].

Kazakcranma coHFbI XKbUI1IAPhl KYIITIK TPaHC(HOPMATOPIAP/IbIH 1CTEH IIBIFYbI ©3€KTI Macelne
6omeim Kana 6epai. COHFBI 5 KBULIBIH 1MITHE AKMOJIa OOIBICEIHAA OOJIFaH anaTTap *KoHE OJIap IbIH
ceOenTepi 3-KecTe/ie KOPCETUIrEH.

3-kecte. AKMoJIa 00IBICHIHAAFBI COHFBI S JKbUI IITIHAETI anaTTap

KblLibl Amnat opHbI Ce0bebi
2020 [1C loporuno KpicKa TYHBIKTaTy, MalJIbIH TOT1TYi
2023 I1C 110/35/10 3aBoackas PITH >xyMmbIC icTemeyi
2024 [1C UHTepHanMoHaNbHAs Maiinbig Terunyi
2025 I1C 35/0,4 Kokcatii IIBIFBICTBIH JKaHBIN KETYi
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JKui KpIcKa TYWBIKTATy ayblp 3apAanTapfa, COHBIH IIIHAE OKIIAyJayablH OY3bUTybIHA,
MaipIH aryblHa JKOHE OpTKe oKenesi. Penenik KOpraHBIC oHE aBTOMAaTHKA >KyHENepiHiH Kaii-
KYHiH OaKplIayIbIH KETKITIKCI3/IIT1 e aBapusyiap KayiHiH apTyblHA ajbIIl KeJIeT.

Tarbr O6ip Mocene WHGPAKYPHUILIMHBIH €CKipyl OOJBIN TaObLIaAbI: XKaOIBIKTBIH KO Oeiri
30 KpUIIaH acTaM >KYMBIC iCTeN Kelel, OYJI OHBI acipece CBIPTKBI acepiepre ocan eremi. Keibip
TpaHchopmarop yIriIepiHAeri eCKipreH OKIIayiay MEH KOHCTPYKIMSUIBIK aKayjapra OalTlaHbICThI
aKayjap Ja amarrapjJa MaHbI3Ibl pPeJl arTKapaabl. Byl MOHHUTOPWHITI KYIICHUTY[i, 3aMaHayd
JTUArHOCTHKANBIK KYHEIepAl SHTI3yl KoHE KOCATKBI CTaHIUsIapIarbl JKa0 bIKTapabl JKaHAPTYIbI
Tajial eTenl.

Kopvimuinowt

KazakcTanaplk jKoHE INIETENIIK CTaTUCTUKAIBIK MOJIMETTEpAl Tainjgay Oyl KaOIbIKTHIH
aBapUSUTBIK JKaFalIapel )kKail FaHa JKEKEJIETeH JKaFIaiap emMec, JKyieli Mocelie eKeHIH KopceTe/I.
Bys1 MoceneHiH MaHBI3IBUTBIFBIH €CKEPE OTBIPHII, ANJIAFbl 3epTTeyiiep TpaHcHopMaTop MailbIHBIH
KACHUETTEpiH 3epTTeyre >KOHE OHBIH OepIKTIIiriHe ocep €eTeTiH MapaMeTpiepil aHbIKTayFa
OarpiTTananpl. Conmai-ak, >kabIbIKThIH CEHIMILIITT MEH KayiNcCi3iriH apTThIpy YIIiH TUArHOCTHKA
ONICTEPiH KETUIIIPY KAKETTUIIT TyBIHAAI OTBIP.
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