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Cy3 6omm

I «Triple Point Engineering MABCYJIMATH HCKNAHTaH XKAMUSITH TOMOHHIAH CTAHIApT aci
Hycxacura Moc tapxxuma acocuna TAUEPJIAHT AH.

2. «O’ZELEKTROAPPARAT-ELECTROSHIELD» AKLMALOPJIUK  >KaAMHUATH  TOMOHMIAH
TACIMKJIALIT A TAKJIUM DTUJITU.

3. V36ekncToH CT&H)IWTI/I})HUJ, METPOJIOTHS  Ba CePTU(GUKATIATUPUII  AFEHTIUIU
(«Y3cTaHnapT» areHTIIHrH) HUH, ftun 07 7250 _conmu Kapopu 6unan TACIUKJIAHIU.

4. Ywby cranpapr IEC 60076-4:2002 “Power transformers — Part 4: Guide to the lightning impulse
and switching impulse testing- Power transformers and reactors” CTaHIAPTH MaTHHUra aifHaH YXIuaw.

5. AACTJIABKH XXOPUM S TUJIUILA

Vuby cmanoapmuu ea ynune yseapmupuwnapunu Y36exucmon Xyoyouoa amanda sxcopuii smuu
(amanunu 6exop Kunuu) yaxudazu axoopom « 373cman()apm» QA2eHMAUSU MOMOHUOAH HAUD SMUNAOUSAH
Kypeamkuuoa uon smunaou. Vuby cmanoapmuy Kaiima  Kypué yukuw éxu bexkop Kunuw yaxuoazu
MYy6oghux axéopom « V3cmandapm» qazenHmiuuel MOMOHUOAH HAWD SMUNAOUSAH ax6OpOm Kypcamxuyuoa
Yyon smunqou.
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Kupnm

1) [EC (Xankapo ONEKTPOTEXHHKA  KOMHUCCUACH) Oapya MUJUIHH 3JIEKTPOTEXHHKA
kymutanapunad (IEC Mujumii 571€KTPOTEXHHKA KYMHUTANapH) TALIKWI TONTaH CTaHNapTIaTHPHLI
Oyitnua xankapo TawkunoTaup. IECHUHr Makcanu 3NeKTPOHMKA Ba SJIEKTP coXacuianaru Gapua
Macasianapaa CTaHIap T THPHIIHAHT XaIKapo XaMKOPJIMIHHY Ky/nab — KyssaTnamnan noopar. Iy
MyHocabar GumaH Ba Oowmka O¢aonmsTiapra Kymumda pasumaa, [EC xankapo craHmapTiap,
TeXHUKaBUU crielu(uKaLusuiap, TEXHUKaBUi Ga¢HHOManap, OMMaBui crieukauuanap (PAS) Ba
itypukaoManapuy (Oynnan keiind “IEC nampmapu” ne 1OpUTWIanu) HAWp STagu. YJIapHH nuiab
YHMKHLI TEXHUKABMI KYMHTAnap 3MMMAcHra IOKJIaHraH Oyanb, Ternuud coxara HUCOATaH KU3MKULIM
yitronran IECHHHT Xap KaHaai Mumii 31eKTPOTEXHUKA KyMHUTacH, ymly uiiad YUKy KapaéHuIa
MIITHPOK 3THIIM MymkuH. [llyHuHraex viia6 unkuu xapaéuuna [EC Gunan xaMKopiukaa Oynran
XajJKapo, [JaBjaT Ba HOAABJAAT TALWIKWIOTIAP KaTHAIIMIIJIAPHM  MYMKHH. IEC Xankapo
cranaapTaamTapui TamkunoTd (ISO) GuitaH, MKKH TAIIKUJIOT ypTacuaa Ty3uwiaran butnm noupacuna
GeNrunaHraH wapTiap aCoCHaa sIKUH XaMKOPJIMKAA HIIJIAHIH.

2) IEC Hampnapu Xajikapo MHKECHa Kylamjga TaBCHUSBHH XyCycHATra sra Ba Iy
KMXaTAaH ynap MU 37eKTPOTeXHHKA KYMHTalapd TOMOHMAAH KalOyJl KHJIMHIaH. 3oran, [EC
HALIPJAPMHUHT TEXHUK TAPKMOM MMKOH NOMpacHia aHWK Oynuium ydyH Oap4ya XaTTH Xapakariap
Gaxapran 6ycana, ynapHu KaHai ycayona Kynnanumm éku GonaanaHyB4n TOMOHUIA CONUP STUIraH
Xap Kanjaai HoTYrpu TankuH kuimuuiap yuyH IEC xxaBoOrapiukHi OManm.

3) Xankapo Mukécaa Oup — XWUIMKHM wirapu cypumn makcanuna, IEC Mumnmi
3IEKTPOTEXHMKA KYMHUTAJAPH Y3MAPUHUHT MUJUTMH Ba MUHTaKaBWi HalIpJiapuia MaKCHMAal fAapaxana
waddodmxna IEC Hampnapu#y KyJUlauHy y3 summanapura onuwrad. IEC Hawpiapy Xxamua Moc
KeNyBYM MHIUTMHA Ba MMHTakaBuil napaxana kaOysl KWIMHTaH HamIpiap YpTacHaard Xap KaHmai
TaoByTNap, MU Ba MUHTAKaBHH napaxana KabyJ1 KMJIMHIaH HalIpjapaa aHuK kypcaTud yTuamm
mapr.

4) IECHUHT V31 MyBOQUKIMKHM Oaxonaw TagOMprapuHu yTkasmadnu. MycTakun
cepTH(UKATIAIITUPUIT UAOPaNapy MyBODUKIMKHN 6axomall XU3MaTIapUHK KypcaTaauiap Ba anpum
coxanapma, IEC wmyBodukiuk Oenrucuun Kymnamra umkoH Gepamunap. IEC  mycrakun
cepTU(GHUKATAATHPHII UAOPAIAPH TOMOHU/IAH KYPCATUIAANIaH Xed OUp XU3MAT y4yH MabCyJl IMac.

5) IEC éxu yHMHTr pax0apusTd, XONUMIIAPH, XU3MATUMNIApU €KY BaKWLIApH LIYHHHITIEK
YHUHT JKCTIEPT/IADM Ba YHHHI TEXHHMK KymuTajapu abzonapu Ba IEC Muuinil 3/1€KTPOTEXHAKA
KyMHTaapura HucOaTaH MasKyp HalIpHH éku Xap Kannai 6ouka [EC HawprapuHy KyJamn Eku yHra
aCOCNAHMLI HATHWKACHIA OEBOCHTA éKM OMJIBOCHTA HO3ra KeJNraH IIAaXCHil »KapoxaT, MyJIKHH 3apap
WIVHHHIIEK FO3ara KejiraH Xapkarnap (XyKykuil TYnonap xam) Ba capduap yuyH Xed KaHaan
MakOypUsITIap FOKJIaHMaHIN.

6) Maskyp IEC HaupuHMHT afipuM 3/eMEeHTIAp MaTeHT XyKyKH OWaH XUMOSJIAHTaH
6y sxTuMonu Maxky. IEC wy kabu naTeHT GuiaH XUMOsIaHraH OObeKTIaPHUHT alpUMIIapHHH
éxu GapuacrHu aHuKJIa0 Gepuil MaxxOypUSATHHU OJIMAraH.

IEC 60076 — 4 xankapo crannapt 14 -IEC Texuuk xymuracu - “Kyu tpachopmaroprapu”
TOMOHUIAH U0 YUKHIITaH.

Y6y xankapo crannapt 1982 imnna don srunran IEC 60722 crannapTvHU GEKOp KWIamu Ba
YHUHT YpHUra Ky4ra kupaau. by TeXHUK KMXaTAaH KaiTa KypuJiraH Hawip.

Ymby craHiapTHUHT MaTHU KyWHAArd XyXoKaTjaapra aCOCIaHraH:
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Ywby namp ISO / IEC JlupekTuBasapuHUHT 3 KMCMHAA KENTUPUITaH KOMAANAp acOCHIA
nuab YUKUJIraH.

A Ba B nnoBanap dakarrusa MabiyMOT y4yH.
Power transformers ymymuit Homu IEC 60076, Kyiiunaru kucmaapaan ubopar:

1-Kuom: VYMymuii KOHAaJ1ap

2-KucMm: Xapopat KyTapuiiiu

3-Kucm: M3omsmus napaxacy, H30JSILUsA CHHOBH Ba TALUKH XaBO TUPKULILIAPH.

4-Kucm:  YakmMOK Ba  KOMMYTaLMOH —HMIIyJbC OWJIAH CHHAW — Ky/aIaHMacu. Kyu
TpaHCc(hOpMaTOpIIapH Ba peakTopJiap.

5-Kucm: Kucka Tyramysra 6apaomimk

8-Kucm: Kynnanma

10-Kucm: HIoBKHH napakaCMHU aHUKJIALI

2007 jinnra xapap Kymurta ymby CTaHAAPTHUHT TapKUOMHU Y3rapTHPMACINKKA KApOp KUJITaH.
Ymby caHanaH Hap:

. KaiTa KabyJ KuiIMHaau,
. OeKop KUJIMHAH,
. KaiTa KypuO YUKWIraH Halp OUJIaH aIMAIUTHPUIIAIH, EKH

* Ty3aTULI KUPUTHJIAIH.
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VY3BEKHCTOH PECITYBJIUKACUHUHT HJABJIAT CTAHIAPTH

KYY TPAHCOOPMATOPJIAPH. 4-KHCM. YAKMOK BA KOMMYTAIIAOH UMITYJIbC
BUWJIAH CHHALI KYJIVIAHMACH - KYY TPAHC®OPMATOPJIAPU BA PEAKTOPJIAP

TPAHC®OPMATOPBI CUJIOBBIE. YACTD 4. PYKOBOJCTBO K UCIIBITAHUSAM
I'PO30BbIM UMITYJIBCOM U KOMMYTAIIMOHHBIM UMITYJILCOM. CUJIOBBIE
TPAHC®OPMATOPDBI U PEAKTOPbDI

POWER TRANSFORMERS - PART 4: GUIDE TO THE LIGHTNING IMPULSE AND
SWITCHING IMPULSE TESTING- POWER TRANSFORMERS AND REACTORS

Kopwit st canacu O7 & 2 LoD

1 Kyanam goupacu

IEC 60076 munr ymby kucmu, O‘z DSt IEC 60076-3 Ttanabnapura kymmmua 6ynu6, Kyd
TpaHCHOPMATOPIIAP YAKMOK Ba MMITyJIbC CHHOBJIADUHIHT MaBXKy[ IpoUeaypanapu 6yiuua #ypuxHoma
Ba 130X Gepanu. Bynap xamza peakropiiap CHHOBH y4yH KyJuiaHumumu mymkud (IEC 60289 kapancus),
Ta1ad KUIMHTAHUAR, Ky4 TpaHchopmaTop nporenypaiapura Moaubukauusiap GeIrUIaHUIIN Kepak.
TyakuHnap wakmm, CHHOB CXeMalapH, XKyMJIaJaH CHHOB yJaHMLLIAPH, €pra yjail yCyJapH,
HOCO3JIMKJIADHU aHHMKJIALl YCyJUlapH, CHHOBJIAD MPOLENYPacH, Yidall yCyJlapd Ba HaTHKalapHHU
wapxjau 6yinda MabJIiyMOT TAKIUM STHIAIU.

Kymnaw mymxun 6ynranna, cunos ycynnapu IEC 60060-1 sa IEC 60060-2 naru TaBcusiapra
MyBODUK OYnaau.

2 Menépuii xaBosianap

Kyfinnaru xaBonasa KenTUpUIran MebEpHil Xyxokartiap yuly CTaHAapTHU aMal KyJulana
MYyXUM axamusitra sra. Hamp canacu xypcatu® yTunran xasonanap y4uyH dakaT Kailg KMUIMHraH
HapaaH ¢oknananunany. Hamp caHacu kypcaTuiMaran Mebépuii xaBoja 6yica, ylapHHHT (akaT SHT
CYHITH HallpuaaH (KUPUTUIIraH Y3rapTupuiuiapy 6unan 6upra) Goiiganadum tanad KUIHHAIU.

O’z DSt IEC 60076-3: 2019, Kyu Tpanchopmaropiapu 3-Kucm. Hsonsums napaxanapy,
AUDJIEKTPUK CUHOBM Ba XaBOJArH TALIKH OPAMKJIAp;

IEC 60060 — 1, High-voltage test techniques — Part 1: General definitions and test requirements;
IEC 60060 — 2, High-voltage test techniques — Part 2: Measuring systems

IEC 60289, Reactors;

IEC 61083-1, Instruments and software used for measurement in high-voltage impulse tests —
Part 1: Requirements for instruments;

IEC 61083-2, Digital recorders for measurements in high-voltage impulse tests — Part 2;
Evaluation of software used for the determination of the parameters of impulse waveforms.

3 Ymymuii

Ywly cranmapT acocaH TpaHCHOpPMATOpJIAp Ba PEAKTOPNAPHH HYAKMOK Ba KOMMYTALIHOH
UMITYJICIADUHM  CHHALIJA ONAWA WMITYyJIbC TIEHEpPaTOpJapHU KyJUlamra acoClaHraH. AJoxuaa
KOHAEHCATOPJIAPHHU YpTaya €KU MacT Ky4JaHUIUIHA YyJIFaMra SJIeKTPCH3JIaHTUPHII OMTaH KOMMYTALMOH
VMIYJICHU TeHepaLisi KUJIHLW aMaNu€TUHH Kyanab Oynamu. BUpOK, FOKOpH KyWIaHMIUIM YYJIFaMra
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tobopunanuras karra Gyimaran TeOPaHUIIHK TabMHHMAII y4yH KOHZAGHCATOp OuiaH KeTMa-ker
KYLIUMYa HHIYKTUBITHK KyJINMaHMIIaIMrad ycyanan dotinananu6 65nmaiinu.

KommyTtaumnon umnyncnapuu PCHCPALUACH €KH CUMYJSIUMACHIA, YpTaya Ba Mact KY4JIAHUILTH
dynFaMiapaa y3srapmac TOKHH y3ub Kyiuw 6Kk Kucwman AABp KyBBaT 4aCTOTACH KYYJNAHHLIM Kabu
aNTEepHATHB yCyanapaaH Goinanasum ymymuii KynnaHunamaciuru cabab 6yHnait yCyJuiap Myxokama
KHJIMHMaKngu.

Tpancpopmarop Ba peakropnapna kymnaHunaguran HaKMOK Ba KOMMYTAaLMOH MMITYJIbC
CHHOBJIAPH y4yH CHHOB 3aHXKHpPJApH TypIIH MyJjiOXa3ajapra Kypa TaHJIaHAIH. Tpancdopmaropnapna
Oapua kiemmanap Ba HyJIramiap MyalsiH Ba MyCTaKMII Japakaza 4akMOK MMITYJICUAA CUHATULIH MYMKHH.
bupok kommyTanmon MMITyJIC CHHOBHIA, MarHUT OCTHIA YTYBYM Ky4JIaHUII Tyainy, mMyaiisiH cuHOB
napaxacu (akatruna GuTTa uynFamna yrkasunmuin mymkun (O‘z DSt IEC 60076-3 KapaJICHH).
Peakropnapna uakmox umnyascu curoBH TpaHcdopmatopaaruy Guman yxwam 6ynca, sibHu Gapua
KJIEMManap ajlOXuna CHHaIUUIE MyMKUH Gyiica, KOMMYTallHOH HMMIYJC CHHOBJAPHIA 3Ca TYpIH
MyJoXasanap KyJUlaHHIanu Ba TypJiu MyaMMonap rosara kenanu. Illy ca6a6, yw6y cTannapraa uakmok
UMITyIC CHHOBM TpaHchopmaTop Ba PCAKTOp y4yH ymymuii MaTH Gunan kampa® OJINHTaH, Ba
KOMMYTAINOH UMITyJIC CHHOBH HKKH TypJard yCKyHa Y9YH aJIOXUa TaBCH(IaHTaH.

4 bearunanran TYIKMH wakan

Tpanchopmarop sa PEAKTOPJIAPHA HYaKMOK HMITYJIC €KH KOMMYTaLHOH MMITyJIC CHHOBJIapUIa
HOpMan TapTubna KynaHuanmm Kepak OYJIraH KyulaHHIHUHT TyakuH makiapu Oz DSt IEC 60076-
3 OepuiraH Ba ynapHH aHUKIAL yeyu IEC 60060-1 kentupunran.

5 CunoB 3auxupaapn

CHHOB YCKYHACHHH, CHHOB 06beKTHHHHT Ba y4au saHXUprapuHUHT GU3uKaBuiT KOHIaUryBu 3
Ta aCOCH#H 3aHXUpra Oy THHULIN MYMKHH:

- aCOCHH 3aHXHP, KyMJIafaH UMITYJIC TEHEPATOPH, TYJIKUH LIaKIHHU LIAKJIJIAHTUPYBYU
KYyIIuM4a Tapkubuii KHCMJIap Ba CHHOB OOBbEKTH,

- KYUJIQHULIHY §JI49all 3aHXKUPHY;

- Y3HLI 3aHXUPH, KYJIall MyMKHH Gy IraHuza.

Acocuii xoiinairy l-pacMna raceupnanran.

Ky#innaru apameTpiap UMIYJIC TYJIKUH IAKIIHra TabCUp KypcaTamu;

a) Camapamu curum C,, Ba CHHOB OOBEKTUHHMHT WHIYKTHUBIMIH Ly, Cixap xannait Gepuiran
KOHCTPYKUKsA Ba Xap KaHIai TYIKHH LIAKIH YUYH y3rapmac karramuk, L xam Xap kaHpain Gepunran
KOHCTPYKLMS y4yH y3rapmac katranuk. Bupok, Iy Camapajurira Kiemmanap TabCup KYpCaTHLIM
MYMKUH. By Ls HUHT KuCka TyTawran KJIeMManapra Ba Lo HUHI OYHK TyTalIrax KJIeMMaJjiapra TapKaani
MHIYKTHUBIIMIK ypTacupa ysrapamu. By Oopana Garapcun MabaymoT 7.1 Ba 7.3 xamma A wiosama
KEJNITUPUIITaH;

b) reneparop curumu Cy;

C) T€HepaTOpra HUCOGATAH TALIKH Ba W4KH, TYNKUH WAKITMHY AKITAHTHPYBYM TapkuOui Kucm
Rsi, Rse, Ry, CL (xy1muumua Tap3na, KyJlaH|m MyMKUH GyiraHza, Ky4JIaHWL OYJIYBUMHUHT MMIIENaHCH
Zy),

d) Taconnduii ungykTHBINK Ba TCHEPATOp CHFUMU XaMIa yMyMHUit CHHOB 3aHKHPH;

€) KyJ1am MyMKHH Oynranuna, y3um yckynacu. 0°28Ta8paRy EBENTLI
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CHFUMHM XaMJla MYKH BA TALUKH KETMa-KeT KapUIMJINK reHepaTopu “KEI)M6HH‘an‘HxCH 6ytinua AHUKJIaHaIu.
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YakMOK MMIIYJIC CHHOBH y4yH SPUM-KHAMATIH 7> BaKT acoCaH, reHepaTop CUFUMH, CHHOB
0GBbEKTHHMHI WHIYKTHBIUTH Ba TEHEPATOPHUHI SJIEKTPCH3IAHUII KAapLUMIHIU éxku Ooluka mapaien
Oynran KapuIrmJIHKIap 6yiinya aHUKIaHanU. BUPOK, wyHAail xosatiap OOpKH, MacajaH, Xyna nact
MHIYKTHBJIMKKA 3Ta YyJFamiapia, KeTMa-KeT KapLIWInK TYNKMH TyMHMra >KHILIMA TabCUp KypcaTaiu.
KOMMYTALMOH MMITYJICIap yuyH OOLIKa napamerpiap KynnaHuIaay, yap 8-6y1umMaa KenTupuiraH.

an(MOK HMI’IyJIc Da KOMMyTaLIHOII HMITy.TIC cunonnapnp;a I(;’J’IJ'IG.IIHJ’IYB'IH CHIIOD y(.‘«KyIIO.CH acocall
6up xun Gynamu. Papknap QakaTruHa pesucTop  Ba KOH[EHCATOp KuiiMaTiapu (Xamja CHHOB
OBbEeKTHHUHT KJeMMalIap ylanuum) kabu Tadeunoriapaa O6ynanu.

YakMOK Ba KOMMYTALMOH HMITYJIC YYYH TYJIKUH LIAKJIHHUHAT TypJid TanabiapuHu KOHIUPHLI
y4yH, CHFMM KApIIMJIMTH Ba KETMa-KeT Xam/a SJIeKTPCU3/IaHHII (mapasinen) KapLIMIMIU KaOu HMITyJIC
remeparop Tanabnapura Kepaxkiuia >bTHGOp KapaTwiumy kepak. KOMMyTauMOH UMITyICHap y4yH,
camMapafopNuK TYIHO KeTHIIura oaud KejyB4 KeTMa-KeT PesHCTOp Ba/EKU IOKJIAHHMII KOHIEHCATOPH
KuiiMaTaapu Tanad STUTULIN MyMKHH.

UMIyJc reHeparop YHKMLIMAArH Ky4laHHI, CHHOB o6bektu yuyH Um yCKYHaHHHT IOKOPU
Ky4JIaHHIIKra HICOAaTaH dy/IFaMIIapHUHT CHHOB flapaXach OuiaH aHUKJIaHCa, Tanad STUIraH SHEPIUsHH
Ty KOOUIMATH aCOCAH CHHOB OOBEKTHHHUHT MMIICIAHCUTa HoruK Oynanu.

TYAKMH AKJIAHM HAa30paT KUJIMII MPUHUHIIAPH 6yitnua Garadcun MabIyMOT A UJOBaka

KEJITUPUIITAH.

CHHOB KypWJIMACH, CUHOB OOBEKTH Ba yaul Kabe/tapu, epra ylnaHyBdH nnaHka Ba OowlIKa
YCKyHaJap >KOMIAllyBH, CHHOB XOHACHHUHI KCHIJIUIH Ba alfHUKCA Xap KaHAal KOHCTPYKLHANapHUHT
SKHHJINK Tabcupu Tydaiinu yexnanrad. VIMiysic CHHOBH BAKTHAA, HMITYJIC TOKJIapH Ba Ky4JIaHUIIHHAHT
JOKODU KMMAT/IapH Ba Te3-Te3 y3rapulli Xama CYHITH NMIeIaHCap Tydany, HOJUM MOTEHLHA epra
yNaHUIl TH3UMJIAPUHUHT 6ap4acuna kaGy1 kw6 6ynmaiinu. 1y cabab, Tyrpu epra yiaul 3TalOHHHI
TaHNAIl MyXHUM XUCOONaHAIH.

CHHOB OOBEKTH Ba MMIYJIC FEHEPAaTOp ypTacuaard TOKHUHT KaWTUII WYIU MacT MMIIEAAaHCIH
6ymumy kepak. Yuly TOKHMHI KaiTHII AYIUHU CHHOB XOHAaCHHUHT acocuii epra yJaHWLI TH3UMHUIa
yJiall Ba CHHOB OOBEKTHra SKOHPOK OYMMIIA AXUIK aMauér xucobnanaau. Yly yiaHUIl HyKTacH
STAJIOH epra ynaHuml cudaTuna KyaIaHWIUIIM Kepak Ba CHHOB 0OBEKTUHHMHT epra sIXIIK YJIaHULINIa
SPUILKLI YIyH Yy, MACT UMIEIaHCIIH 6uTTa éKM OMp HeuTa YTKa3TH4 €paaMuza STajloH epra yjlaHuiira
ynanran 6ynuum kepak (IEC 60060-2 KapaJICHH).

CHHOB OCTHIArW YyjFaMjapAaH yTaaurad, Ba MMIYJIC TOKHHHHL acocuil KUCMMHH Mac Oajku
Ynuyaur TOKH YTyBYH, CHHOB OGBEKTUHUHT AJIOXHIA KOHTYPUHH KacO 3TyBYM KyWIaHHIIHH ynyann
3aHXKMPH XaM Y1 3TaJIOH epra yJaHUIIra yjaaHraHd Oy uLIN Kepak.

KOMMYTALHOH HMITyJIC CHHOBU/A, UMITYJIC KY4JIAHUIIH Ba TOKMHHUHI TE3-TE3 y3rapuim, 9aKMOK
MMITYJIC CHHOBHAArHnap OunaH COMUIITHPHIraHIAA aHya KaMaiTupwiIran 6ynranuzia Ba y3ull
3aHKHPHU KYJUTAHUIMAraHuzia, CHHOB 3aHKUpH aTpoduaary NOTEHLHaJ rPaiHeHTIap MyaMMOIapH,
3TaJIOH epra yJaHuira HucbaTaH KaMpOK axamusiTra sra. [Ilynra kapamaii, 5XTUETKOPJIMK HyKTaH
Ha3apM/JaH, YaKMOK MMITYJIC CHHOBJIAPHAA KYJUIAHHIAMUIaH epre, y Rt yc}ynna unaH GonaanaHuII

GENTLIg!
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6 Kanu6paaw

Vuarm tusumnapu Gyiinua éxu yaapuu kanubpnaw 6yiinda taBcusuap 6epuw ymoby craHmapT
Maxcajiapura Kupmainu, Oupox Kynananunaguran yckyHa anbarra IEC 60060 ra myBoduk 6ymuuiu
kepak. CHHOB OJAMAAH, MACAHTUPMIITaH Ky4JIaHULI JapaXKaCUIaH MacT 6YIraH Ky4JaHHLI OCTHIA CHHOB
3QHXHPH Ba Y4anl TA3SUMUHUHT yMYMHUH TEKIIMPYBU aMajira OLIMPUIIMLINA MyMKUH. Y by TeKuMpyBsa,
Ky UTQITHII, JOHPAIH y3HIl Hymu Omnan 8xu Gowmrka TaCAHKIANrAI yCKylanap yarauuiapura macbarar
anuknaHazu. Jlouwpa ysunumunan doiinananranuna, 6y GpakaTruHa TEKIWIMPYBIUTH TaH OJMHUIIA KepaK
BAa TACOWKJIAHIraH YyJja4all TH3WMUHWHI JaBpuil kanubpnam ypHura kyananuiamaiou. Texmuupys
YTKaswIraHuiaH CyHr, 6upop-6up TEKIIUPYB YCKYHACHHH OJIMO TalualiiaH TAIIKAPH, YI9all Ba CHHOB
3aHXKHMPU y3rapMaciura KaTra axaMusiTra ara.

Kyunanuwnyu O6ynyBun ycKkyHanap TypH, YJIAQPHHHT KYJUIAHWULIK, aHHKJIMK, KanuOpiam Ba
Texmupum 6yinya mabaymot IEC 60060-2 kenTupuira.

7 YaKMOK HMIYJIC CHHOBJIApH
7.1 TynkuH mwaxmuiapu

TynaxkuH WwakaMHUHT G€NrUIaHral KMAMATIaApHHU Xap J0uM XaMm onub 6ynmaiiau. ITact dynram
MHIYKTUBJIMIUIa 3ra Ba/€KM KOKODH MMIIYJIC CHFUMIIM Karta Ky4 TpaHchopmaTtopiapu Ba
PeaKTOpNIApHUHT UMITYJIC CHHOBJIAPKIA KEHIPOK JKOUIIUKIIAP KaOyJ KMJIMHUIIY MYyMKHH.

CuHoB ocTHaary TpaHC(HOPMATOPHUHT HMITYJIC CHFUMHU Y3rapMac 6Yaub, TYFpy oNaMHTH BakT [
€KM OLIHMLI TE3JIMTMHH OJTULI MaKCaIu/a KeTMa-KeT KapLUIMIHK KaMaiiTUPUIIUIIY KEPaK, aMMO Ky4JIaHULI
TYJIKHHMAArW TeOpaHuILIap OPTUK Japaxana 6Y1ub KkeTryHua kKaMalTHPUITHMIIM Kepak SMac. Arap KHcKa
OJIAMHTH Bakrra sra Oymuim kepak 6yica (Genrunanran mebépnapaa 6ymumu adaan), mysaarana IEC
60060-1 pyxcat sTunraH 3HTr IOKOpPH KywIaHHIIAAH + 5 % ra karra 6ynarad TeGpaHuIIIap Ba/éku Kaiita
pocrnamap Kalyn KWUIMHMIIM MyMKHH. ByHpait xonatnapna, TeGpaHULINIApHUHT HYn Kyitmnran
Napa)kacH Ba OJIMHAIMIaH OJIIMHIHM BAKT YpTacuaa Mypoca Oynuinu kepak. YMymad onranna, +10 % nan
Karta Oyamaran TebpaHMLINIAp XaM, OJMHIH BAaKTHH KEPAKIMYa Y3aHTHUPUIN GHNAH EKM Xapumop Ba
nwIab YMKapyBYH YPTacHIATH KeJMLIYBra acOCaH XMCoOra onuHUINM kepak. CHHOB Ky4laHUIIHHHHT
kuiiMatu IEC 60060-1 HUHT NPUHUMIUIAPH aCOCHIA AaHUKJIAHAH.

Karra xyu Tpanchopmatopmapy, )ymiaJaH ypraya Ba MacT Ky4JaHHITH 4yJFamjiapd ydyH
APUM-KHAMATJIM 772 BAKT ra4a OYiran BUPTyasl BAaKT, XKOU3JIMK OUJIaH YPHATHIITAH YEKJIOBIAp JOUPACHIA
spuwu® Gynmaiinuran G6Ymuimn MymkuH. ByHaail dynramiapHMHT WHAYKTHBAMTH LIYHYANMK I1aCT
Oynum MykuHKH, TeOpaHyBYaH TYJKHH LIAKIH Kenub yukamd. Ymby MyamMmo, Tapajiell MIuiaLl
Oocknm, KeTMa-KeT PESUCTOPHHU CO3JIALl KU CHHOB OCTHAA GYIMaraH qyramiap KieMMalapuaari ki
KyLIIMYa Tap3ja, CHHOB OCTHAArdM YyJIFAMJAPHUHI CHHAJIMAraH KJIEMMalapHnard MyaiisH CHHOB
yJlaHALIapU €plaMuzia réHepaTopaa KaTTa CHFUMHH Kyyulam #yau Ounan 6aprapad STHIMIIE MyMKHH.

Cunanmaran 4yynraM KJIeMMAaJapHHUHT TYFPULAH TYFPH 5Mac Galke HMIENAHC OPKAIU epra
yJaHULIK CaMapaiv HHAYKTHUBJIMKHUHI XKUIUIMA oMb keruiuura onud kemanu. TYrpunaH Tyrpu epra
yJlaHTaH KJIeMMaliap y4yH TapKaJull WHIYKTUBAUIHM KYJUIAHWIAOHU (KMCKA TYTAUIYB MMIIENAHCH OMIaH
aHuKaHanu). MiMnenanc opkanu epra yjaHran KjiemManap §ayiidcoonii VHAYKTHBAHK yCTYHIIUKKA 3T
6ynmub konanu. By camapany WHAYKTUBJIMKHYU TYFPUAAH TYFpy,epra YJIAHULLIAH, KS"%% 100-200 GapaBap
KaTTa KUIULIU MYMKHUH.
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VcTanran CHHAIMAraH KiemMManapia MMIENaHC OpKaiu epra ylaHWIl KyJIaHWIraHUAa, Xap
KaHnail CUHANIMaraH KiIeMMaja 03ara KejajuraH epra yjlaHHIl Ky TaHHIIN Ky#iuparunapaat
OLIMACJIUTH KepaK:

- JOJIIy34a yJTAHTaH dyJFamiap yayH ywmoy KieMManaru HOMHHa HaKMOKKa noi OepuL

Ky4JIaHUIIUHUAT 75 Yo JaH,
y'16yp'1a1< y.J'IClIH‘ﬁII 'IynraMnap YUyl ym6y KJIeMmManard IIOMHIIAJ TTAKMOKKAO AOILd 6epmn

kyunanumuHuEr 50 % jan (yuOypuak dyiaramiapiard epra yJaHHIIIArd Kapama Kapui KyTO
Ky4JaHULH Typaiin);

XajnaH TAlKapy MacT MHAYKTHUBIMKKA Ba/€KM KarTa GynMaraH HUMIYJIC TEHEPaTOp CUFUMH
tydaiinu TYJAKAH [AKIM  TeOpayByaH Gynca, kapama Kaplid KyTO aMIUIMTYJacH, OupHrHYN
AMILINTYJQHHHT SHT OKOPH KHHMaTHHUHT 50 % 1aH OMIMACIHIH Kepak. YOy 4ekyoB OunaH, HMIyIC
reHepaTOPHHUHI CUFUMMHU TaHJAIl Ba TYJIKUH LIAKJUIAPUHHU CO3JIall 6yitnua HypuKHOMa A HJIOBana
KEJITUPUIITAH.

7.2 Opka KMCMJIaru y3ujiraH UMITyJC
7.2.1 Y3u1l BaKTH

Typau ysuw Bakri 7c(IEC 60060-2 na KENTUPWITAHUACK), KYJUIAHUIITaH dyjiraM KOHCTPYKLMACH
Ba JKOWJIAIIYBUra OOFNMK XOJa JyJFamMJIapHHHT TypJH KHCMJapuia TypiH 6OCHMNIAPHY KeATHPHO
YHKapaIU.

Iy ca6ab, yMymaH OJraHja Ba Xxap Kauiai MyaiisiH TpaHc(opMaTopap Ba peakTopyap yHdyH
YTa KuiuH Oyaranu TyQaiay, y3UIMII BAaKTHHHY ypuatub 6ynmaiinu. LIyHUHT yayH, 0Oz DSt IEC 60076
3 Tanabura kypa 2 s Ba 6 {s foupacuaa Oy iy mapTu OunaH, y3uLl BAKTH, CHHOB 1apaMeTPpU cudaruna
OJIMHMAaM .

BupoK, y3uwiraH TYIKMHIAP OCLMJIOrpaMMacH Ba paKkamiu é3yBapu (akarruHa Oup Xui y3uul
BaKTH OujlaH KHECTaHUIIIU MYMKHH.

7.2.2 V3uIuil TE3JUrd Ba y3yK-y3yK UMITYJICHUHT KapaMa-Kapin KyTO aMIIJIUTydacu

V3uum BakTHRary OyHaaii xonaTiap KynyHYa Y3UIMLI TE3UTH Ba Kapama-Kapiu KyTO HOKOpH
AMIUIMTYIACHHH GENrMIOBYH, KYJNAHWITaH y3UIULI CXeMAaCHHUHT Ie€OMETPUK JKOMJIaLIyBU Ba CUHOB
0GBEKTHHHHT Y3HITHII CXeMACHHUHT HMITEaHCHTa OOFIIUK.

O‘z DSt IEC 60076-3 na, kapama-Kapiip KyTO aMIUTMTYAaCHHUHT ownb KETHLIH, Y3YK-Y3YK
MMITYJIC aMILIUTy 1acuHUHT 30 % uerapanaHraH. By ¥3 HaBbaTHAa Y3UIU 3aHKHPH KOMIALIYBH oy iuua
fiypukHoma Oysaau Ba ymly 3aHKUpAa kO3 Gynran yerapara eTHLI y4yH KyLIAM4a Z. AMIIENaHCHU
kenTupu6 unkapumy MymkuH (1-Pacm KapaJICHH).

BHpOK y3yK-y3yK KOHTYP, 3HI KaTTa y3WJIHMLI TE3JIMTMHU OJHII yHyH HIOKH Gopuya KHUKHHA
6yaumu Kepak, aMMO Kapama-Kapuiu kyrOomarn Ttebpanmm 30% rada €ku YHIaH KaM 6yub
yerapanaHuIIM Kepak. Kym kaTiamin dyiramiiapaa Katiaam  MMIEIaHCH Y3WIHITHY  LIYHYaJTHK
cycaliTupasuky y HON aTpoduna TedpaHMarIu. (B.20-pacm igapancu )?m, R
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O‘z DSt IEC 60076-3 na uirak TypAard y3WiHII EPUFMHM KyJlall Oyiu4a TaBCHs, Y3HII
BaKTHHUHI 6apKapOpIUTHHU oJiviaa GOHnanuIury y4yH, my OunaH 6up Katopza, ocuuiorpadpuk éxu
paKami¥ MabJIyMOTJAPHH Y3UINJAH OJIMH Ba KEHMH COJMIUTHPUIIHM OCOHJANITUPHLIM Ty]anin
xentupunanu. Oxupru Kucmu, GpakaTruHa OUp Xl y3ULI BAaKTH y4yH KU€CnaHaauran 6ynanu.

7.3 KnemMManap yJaHULIM Ba KYJJIaHAAUTaH, HOCO3JIMKHH aHUKJIALl yCyJUIapu
7.3.1 Knemmanap yJlaHUIIH

CHHOB OOBEKTHHMHT KJIeMMaap YJIaHUILLIAPY Ba KYJUIAaHWJIAQMraH epra yjam ycysiapu Kabyi
KUJIMHIaH HOCO3JIUKJIADHU aHUKJIALI yCyiiu OuiaH OOFIuK O UM Kepak.

Wmnync cMHOB ynanuuuiapy, tpaachopmaropnap yuyH O‘z DSt IEC 60076-3 na Ba peakropiap
yuyn IEC 60289 na Garadcun kentuprirad. Onatna cMHOB ocTuaard $asa vyJFaMHUHUHT CHHAJIMara
KJIeMMaJlapy epra yJIaHTaH Ba CHHanMaraH (asa dyjramiapi KHCKapTHPWITaH Ba epra yjiaHraH Oynanu.
Bupok, cyHyBud 7> TYJIKMHHHW SIXUIMJIAIIl y4yH, CHHAJMaraH 4yjiramjap KapIIWJIUTHHU epra yJjall
a3anpok 6ynamu (5 Ba 7.1 6ynum kapaicuH) Ba OyHIaH TallKapu, CHHOB OCTHAArH 4yJFamjapHUHT
CMHAJIMaraH JIMHHS KJIEMMaJiapy KaplUMJIMIY epra yiIaHrad Oy Inuiuy MyMKHAH.

7.1 garu TYJKHH [MaKIMHK CO3Malll yCyJlapyura Kyumumya Tap3aa Kyiuaary gaxropiap uHobarra
OJIMHHIIN KePaK:

a) arap KJIeMMa epra yJaHUIIH éKH MIIIAETTaH acT UMIENaHCIH Kabenra yJaHUuIlH KypcaTHiraH
6ynca, ymby kieMMa CHHOB BaKTHAA TYFPUIAH TYFPU epra yjlaHraH OYnuuIM Kepak €ku KaOenHHHT
MMITyJIC UMIeAaHcHaaH ommMarad Ohm KuiiMaTaari pesucTop OpKajIu epra yJaaHraH OYJMLIU Kepak;

b) umnysc xaBoG KalTapyBYH TOKHH yIdall Makcaauaa NMacT MMIEJAHCIH LIYHT OPKaJIH epra
yJau, TYFpUIaH TYFpU epra yiai OHiaH S5KBUBAJIEHT XHUCOOMaHaIH.

Arap YTyBYM TpAaH3UT OPTHKYA KYWIAHHIIHM YEKJIAll Y4YyH TPAHCHOPMATOp HuMra €Ku
TAIIKAPUCUTa YU3UKIK GYJIMaraH sJ1eMeHTIap 6K| HMITYJIC KaiTapruy YpHaTuaran 6yica, UMITyJic CHHOB
TpoLeaypacu xap OMp MyaiisiH XOJIaT yuyH ojauHaaH kenuimirad 6ymum kepak. Oz DSt [EC 60076-
3 ra KapajcHH.

7.3.2 KynnananuraH HOCO3JIMKHU aHUKJIAL yCyJutapu

HOCO3MUKNAPHU aHMKJIAIl OJATAA, KYJUIAHWIraH CHHOB KyWIAHWINM EKH HMIYJC XaBoO
KaWTapyBYM TOK XaKUZard ocumyiorpapuk €kv MLIAHMAraH MabJIyMOTJIADHWUHT paKamiik €3yBJIapHU
TEKLIMPHLI OMJIaH amajra OLUUPUIIAIH.

Typau Xuj TpaH3UTJIAp KAl STHIHLIK Ba 2-PacMza KeNTHPHIraHUAK aloxXuza ki Oupranvkia
KY/IIaHUIIM MyMKMH. Yiap, a) naH e) rada Kyiupga kenrupuirad. KaOyn Kuiuil CHHOBIIapHaa
KYJJIaHWIraH CUHOB Ky4JIaHMIIHUIa KyLIMMUa paBuinja by TpaH3UTIapAaH KaMua OUTTacH €3nMLIA
Kepak:

6ynran ronaysya Ba
3Ur3ar yJlaHraH 9yJraMiap yuyH); é
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b) 4ynFam TOkHM (CHHOB BakTHna HEHTpAJl epra ynaHMaraH rONay34a Ba 3Ur3ar yJaHraH xamzaa
Ooluka yynramiap yuys):;

C) KHUCKAPTHPHJITaH Ba CUHAJIMArAaH Hylfamra y3aTUNafiuraH TOK, 06ab3una, CHFUM TOKH ne6
aTajianm,

d) 6aknaru Tox
€) CHHAJIMaraH uyJjramra YTYBUYM KyumaHUL

a), ¢) Ba d) nyHKTIAPHUHT kK b), ¢) Ba d) nyHkTnapHUHT HuruHIMCH Gab3una MMHUS Toku 1eb
HOMJIaHaIH.

Peakropnaphu cunoBman yrrasuuima, LIYHTIADHUHT MKKAJIOBU XaM Ba KeTMa-KeT TypAarH c) Ba
€) MyHKTIAp KyINaHWIMaim: d) nyuxTHHH Kyanaca 6ymamu Oupok, Tparchopmarop cuHOBMIA
KYJUIaHTaHUIAH Kypa Kam TabCHPYaH OYJIULIH MyMKHHIHTH Ty}ainm Kymumua TpaHsUT Kain K
BOCHTACH CU(ATHIA KYIIaHWIAIU

7.4 CnHos npouexypanapu

Tyauk TY1KMH cunoBNapH EKu TYJIMK Ba ¥3J1yK TYJIKHH CUHOBJIAPH Y4YH MYBO(HUK CHHOB KE€TMa-
kernuru Oz DSt IEC 60076-3 na KEJITUPUJITaH.

Adsanpox neb Tonunras cuHon ycyin nel TYrpunaH TYFpu Kyuaw yCyJii XucobaaHau, uyHra
Kapamali anoxuna Xonariapia, ypraya Ba macr KyHNaHUIUIA YyJramMiIapHH, WMIIALI BAKTHAA YHra
yJlaHraH TH3UMIATd OPTHKYA 4YaKMOK KydJTaHHLIMTa HynmukTupu6 Gynmaca, yHuHr ypHUra “yTHm
UMIYJICH” yCYIH KYTaHHIMIIN MYMKHH. ITacT ky4naHuwmu wynramMHUHT UMITYJIC CHHOBH MYBO(HK
TOKOPH  Ky4JIaHHLUNM 4YynfraMHUKH Guwian Gup BakTha yrkasunanu. ByHpmaii xonatnapaa, yTyBuM
KyUNaHHIHUHT TyakuH wakan O‘z DSt IEC 60076-3 na Oenrunanrann Gunan Tyrpu KeJIManau.
Kepakniua rokopu kuiimatiu Y4HpyBUM pesucTopnap épaamMuaa Tanab STUIraH Ky4JIaHULI JapakaCUHU
OJIULI MyXUMPOK. bupok, 6y xap noum xam kyianas KeJIaBEPMAii/IH, SHT FOKOPH PE3UCTOP KuiMatiapuna
XaM. YwOly cuHoBxa, yubypuak yJlaHraH Hyjramnapia I0Kopu (asanapapo KydnaHHII 103ara Kejuim
MYMKHH Ba (a3anapapo U30MALUSHUHT TALIKH BA MYKH TOMOHI@H OPTHKYa Ky4JaHHII XaB(H, mact
Ky4JaHuLM dynramra Gepunagurad Ky4jiaHUIHU verapanab kyinwu mymkun Ilacr KYWIaHUIILIHA
TAKPOPJIAHYBYN HMIYIIC ICHEPATOPU EPNAMHAA TPAHZUTHH TAXJIMI KUIMI Ayau OuiaH Teruuniu
HCKJIOBJIAD YPHATUIIMIIH MyMKHUH,

V3 raGuarura Kypa 4M3uKIH GYiIMaraH uyiram OpKaM yJaHraH XUMOsi KHJIHII BOCHTalapH,
KaMaHTUPUITaH TYJIUK TYIKHH Ba TYJIUK TYJIKUH OCLMJIOrpamMmanapu €K1 pakamiiu Kalizapy ypracuza
bapknapau  xenTupu6 HHKapUIIH MyMKHH. Qapknap ymby BocuTanap uumiamm Tydaiinu ro3ara
KEJITaHUHH, NKKWTA €KH YHIAH OPTHK TYPJIH Ky4JaHULI Aapaxxajlapuia KAMaHTHPHIITAH TYJIUK TYJIKHH
MIMITyJIC CHHOBJIADHHH YJIap MIUIALIH WY HANHIIUHY KYpCaTHIN y9yH YTKA3ULI Y1 GUnaH HeOOTIaHUIIH
Kepak. Xap kaHmail qusukian 6yimaran TabCHPJAPHUHT KaHTYBYAHIMIHHE KYpcaTu6 Gepui y4yH Oup

XHUJl KaMaHTHPUJITaH TYJIHK TYIKHH MMITyJICIapH CUHOBM Ky4JIAHMIIM KETHHAH TecKapu AyHamu aa
07 Z8TaRaAR RBENTLIG:
CE RN ruln i L4,

aMalira OIIUpUIIaIH.

Mucou: 60 %, 80 %, 100 %, 80 %, 60 %.
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TpanchopMaTop HEWTpaJIapu y4yH CHHOB yCyJlIapH O‘z DSt [EC 60076-3 xentupunrad. Arap
KyImpMua ycya KyJUIaHWICA, MacanaH 6uTTa éki OUp HeuTa KIeMMalapiaH HeiTpanira ysaTHiafurat
UMIyNC épaamuaa, TYJIKHH MaKIuHA Genrnaad OynaMaiioun 4YyHKH Yy acoCaH TpaHchopMarop
rnapamerpiapu OunaH OOLIKapHany. Tyrpu ycyu, Gapya epra yJaHTaH JIMHUSA KleMMajnap Ounan
HeJTpaNra UMITYJIC Ky4IaHUIIKHH KYJLIam YCHLI TYIKHHUHUMHT IaBOMUHITUTUHH 13 ps ravya y3adTUPHULIH
MyMKUH. ByHjail XonjaTiapia, TEHEpaTOPHUHT HHIYKTHB JOKJIAHHLIM, >KyJa OIIMO KeTaad, Ba
JKOU3JIUKAp OuinaH ypHATUIraH SpUM-KUHMAT BaKTra €Tuil kuitnd Gynagu. CYHT, CHHOB OCTHIAAru
4yJFAMHHMHT CHHAJIMAraH KJeMMalapuHHHT HMIEAHC OpKai epra yJaHUIIH KYJUIAHWIHIIH MyMKHH.

7.5 CuHOB Kalapu
7.5.1 Ymymuii

TYIKMH WaKIKMra )kaBo0aH YaKMOK UMITyJIC KyUTaHULIH Ba TOKWHU KailJl KWJIKLI Y49yH aHaJIOT €KH
paKaMJIH Kailll KWJTHII TH3UMIIAPH KYJUIAHHLIE MyMKHH.

7.5.2 AHasor Ba pakaMJIid KaiJ KN TH3UMIIapH

AHanor ocuuiorpad Ba pakamiM Kadd KHJHMLI YCKyHacura tanabnap IEC 61083-1 na
KEJITUPUJIITaH.

PakaMiu Kaiill KWIyBYH YCKyHA HATIDKaJapHH MaTeMaTHK IlapXjalura Ba KylI1MM4a MaTeMaTHK
uuIoBaapaas (GoinanaHuIIra UMKOH Gepajiu, Macaay, Kaiijurapaard HOCO3JIUKJIAPHH TaxJIWJI KUJIHII.
Vby TexHUKanap KypcaTaan aMMO HaTIKaJapHUHT IapXJTaHAIIH ucOoTIaHMaraH.

TacauKIa MaKCaar/a, TACBUPJIAPHU KUECTALI HYITH fuiaH HaTHXKAJIAPHU KYPCaTHILAA, pakaMin
youam OWiaH ONMHIAH TYJIKMH LIAKUIapyd  MaTeMaThK umioB  6epunmarad, (QuibTpraHMara,
TyFUpaHMaraH UILIoB GepuIMaraH MabJlyMOTIapiaH OlHHIaH O6ynuLIM Kepak.

TynkuH IAKIJIApUHU HOCTaHIApT Gaxonamiapaa MLiob OepuiMaran MabliyMOT/IapiaH
doiinananuur GUp XU MyXHM aXaMHATIa 9Ta.

(B.18, B.19 Ba B.21 pacmiapna, aMIuIMTyAa Ba OJIAMHIH BakT 7\ xampa spuM Kuiimat BakT 12
HaxoaHULITAPUHHUHT SKUIUTHH hapKiIapy KYpCATUIIraH. )

Arap pakaMiM Kaill KWIMLI yCKYHanap, Kaij KuIMHraH MabJIyMOTJIAPra MaTeMaTHK HILIOB
Gepurncus (10-6y1uM KapajCHH), TOK Ba Ky4JIaHHUIITHUHT TYIKMH LIAKIIAPHHN TYFPUIaH TYFpHU ynuai
yckyHacH cudartuna KYJUIAHMIICA, YJap TEXHHUK TAKOMIJIIALITHPHJITAH QHAJIOT YCKyHa Cu(aTuna

OJIMHHLIN KEepaK.
0O‘z DSt IEC 60076-3 6Gup BaKTHUHT ¥3uaa KyHHaaruiapHu ynuaHy Tanad Kuiaau:
a) KYJUIAHWITaH Ky“JIaHHII,

b) 7.3.2 na KeNTUPWIraH TPAH3UTIAP/AH KaMUIa OufTaGuHMy tHY  LEENTLIG!

STAVDARTLACHY IR ISH i §
LIYHMHT Y4yH KaMAza 2 Ta a1oXu/aa Kaijl KWL KaHa/iapu Kepak Oyianu. Vi
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KynnaHunrad Ky4laHHIIHY aHUKJIAL MyKappap 6yJca, Kaiia KUJIMHHLIM KEpaK 6yaraH Oomka
XyCYCHSITHH TaHJIall, HOCO3JIMKHH aHUKIaLl yCyJINHHA tannamra 6OFIUK Oynanu.

7.5.3 TY/IKUH WAK/JIAPUHA aHAJIOT KAl KAJIHLI TypH

AcocaH KaMaliTMpwiIraH Ba TYJIMK Japaxajiapia OJMHIaH Kaii[apHd Kuécnaira acocjiaHraH
CUHOB  HATWXKAJapuHM  OaxoNallHW  SHIWUIATHPHUIL  VIVH, ocuusnorpabnapna  TETHLUIA
aTTeHoaTopnapiaaH (olnanaHrad XoJjna TEHT GyraH amIUIMTYJaNapHd Kai[ KIJIMUIHA TabMUHJIAL

Kepak.
7.5.3.1 MIMnysic Ky4IaHULI TYJIKHH WaK/TApUHUAT aHaJIor Kaianapu
a) MMnyJic Ky4IaHMII TYJIKUH Mak/UIapuHi anKJIatl

CHHOB 3aHXHp NapaMeTpPIapUHUHT OUpIIaMyH CO3JIaHHUIINIATH TYJIKUH LIAKJIIAPUHA aHUKJIALI
yuyH MabKyJl OyIran Kaia KWIU y4yH pasBepTka BakTh, yeuun TYAKHEN yayH <10 ps (TpaHchopmarop
HelTpaJTapuHK CHHOBJAH YTKA3HLIJA y30KPOK pasBepTKa BakTH kepak 6ynuun MyMkuH). TYIKUH TyMHd
Kailaiapy ApUM KMAMAT BaKTHHY OaxoJalra €Tapiu 6ymuuK Kepak a 6ap3u XoJIaTaapaa Kapama-Kapirs
KYyTOHU XaM.

b) KyiaHuIrad UMITYJIC CHHOB Ky4JIaHHUIIA TYJIKHUHIIApU Kalnaiapy

CHHOB TYJIKMHM aMILIUTyJaCUHH aHUKJIAW y9yH Ba Xap KaHail HOCO3JMKIJIAPHU aHMKJIAIl Xall
KUJTHII Y4YH:

- TYJAMK TYJIKUHJIAp Y4yH Pa3BepTKa BAKTH 100 ps nau xam 6YIMac/Iuru Kepax,
- y3IyK TYJIKUHJIAP y4yH Pa3sBEPTKa BaKTH 10 ps gan 25 ps raga OyauLIM kudos;

KabyJ1 KMIHLI CHHOBJIApH Y4yH, OnTTa myBo(HK Kaita cusoB GaguHomacu (11 6y MMM KapaJCH)
yuyH eTap/u; GUPOK AUArHOCTHKA CHHOBH y4YH, TyPJIH Pa3BepTka BakTH Gunan 6up HeuTa Kananap Tanad
STUJIALIY MyMKHH.

7.5.3.2 VIMnyJIc akc 5TyBUYM TOKHUHT aHAJIOT KaH1iapu

VIMITyJIC TOKM, HOCO3JIMKHH aHUKJIALIAA, OAT/A SHT Ce3yBHaH Napamerp 6ynany. LIIyHHHT y4yH,
TOK TYNKMHJIAPH KAHAnapu CHHOB HATHXKACHHHHT aCOCHIT KpUTEPUSICH XUCOOIaHANH.

Tok Taceupy popmacu Ba polinanaHunaeTral 1H3HKIHN EKHM DKCIIOHEHLMAJ pa3BepTkara OOFIMK
XONna, TYpNH pa3BepTKa BaKTHra sra OMTTajaH OPTHK Kailuiapaan doiinananum Tanad STHIMIIK
MyMKHH. DPHLIHITaH Kapop KyHHIarunapHi TabMHUHIALIN KepaK.

a) ocuuiorpaMMmaliapiad HJIOXKH 6opn‘{a QHUK TaCBUpP OJIMHHIIHU KE€pak, JKymyiazaH TS'/.IIKI/IH OJIAn
SIKHHUZAru OKOpHU 4acToTaIu KOMITIOHEHTJIap,

b) KeHMHPOK 103ara KeJIauraH Xap Kanuai HOMYBO(QHUKIMKIAPHY aHUKJIAIITa IMKOH Gepull yuyH
TOK Kaliyapu eTapyiu naBomuiitukka sra. Xap 6up TPAECHOPMATOPHUHTAKQ HTHULIH TypJIMHa OynraHu
Ba TE3NMK, KYyJUlaHWJaETraH d4yjiram Typura GormmK 6ynraﬁu ca6a6§11§4, E)gwepTKa TE3JIUrh y4yH
KOUJAJAPHH Ba BAaKTHA KEYHKHMII HUMAHHM aHIVIATHLIMHM aHMKJIALl OCOH amac. Heiitpan éxu 4ysiram
TOKMHHM Kailll KWIMIIIA, Kaimiap MHAYKTUB YyKKHra %pmﬁygmMeirSiHi{a% JABOM STHLIM Kepak, LiyHJai
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KWJIHO, U30JISILMS LIMKACTIIAHUIIY HATH)KACH AT KUCKA TYTallyB KeITHPUO YMKapraH MHAYKTUBIMKIArH
Xap KaHaai y3rapuLIapHH aHHKJIALI Y4YH TYJKHMHHHU KYpHuO YUMKULI HMKOHUHU Oepani.

7.5.4 TYAKUH WIAaKVIAPUHU PAKaMJIM Kaia KWL TYPU

Pakamid Kaiil KUJIMII TMPUHLMIM, CHHOB BAKTHIA JaBPUil BAKT OpaJIMFHIa HaMyHanap oJino,
KVWIAHUL €KUM TOK TVYJIKMH IIAKJUIApUHU VivamnaH ubopar. YOy HamyHajap, TYIKUH LIAKJIapu
napamerpjapunn Oaxonaw (7.5.3.1 kapajiCHH) XaMIa KaMaWTHUPIJIFAH Ba TYJIMK HUMITYJIC Ky4JaHHULII
mapakacuja OJIMHIaH KalmjmapHu KHECHall acoCuard CHHOB HaTwkanapuHu Oaxosam (7.5.3.2
KapaJiCuH) yuyyH OeBocuTa HIULIOB OepuiIMaraH MabAyMOTJap KYpHUHUIINAA TaKOUM OTUJIMIIU KEpak.
byHnaH Tamkapu, Kaia KUIMHTAH MabJIyMOTApra, TYJIKHUHHHA Tax/IWI KWJIKMLI arOpUTMIIapy €épaamuia
MLIOB OEpUIMIIM MyMKHH, MacallaH, Kalaiapaard HOCO3JIMKJIAPHH Taxjui Kuiuil yuyH (10 6ynum
KapaJiCHH).

Hmnync cHHOBJIApH NaBOMHMIA CHHOB KypHJIMacH aTpoduna FOKOPH 3JIEKTPOMAarHuT MaiiloH
XOCUJ KWIMHamu. Pakamiu kain KWavil TH3UMMIArd TabCUPYaH SJIEKTPOH YCKyHalapHH, Oapya
TEXHOJIOTHK YCKYHaJIapHH Ba YJIAPHHMHT KyBBaT MaHOaanapuHu ywlOy MaliIOHAaH cakjiall Kepak.

PakamyaluTipruyHUHr aucruieitnapy >768 x 1 024 nukceynap conura sra OYiuILM Kepak Ba
NpUHTepJIap Xap Oup mroiim yuyH > 300 Hykranu Oyuimm kepax.

7.5.4.1 Mmnync Ky4IaHULI TYJKWUH IIAKIMHUHT PAKaMJIIU Kaia KWIMHHALIN
a) Mmnync Ky4naHuII TYIKUH WAKIAHU aHUKJIALI

CuHOB 3aHXXHp TMapaMeTpIAPUHUHT OUpJIaMUYM CO3JIAHWILMAArH TYJIKUH LIAKJIJIApUHN aHUKJIALI
y4yH MabKyJ OYJIraH MabJIyMOTJIapHH KYPCaTHIL AaBpH, YCHLI TYJIKUHU yuyH <10 ps (TpaHcdopmarop
HeHWTpaJIapUHU CHHOBJAH YTKa3ULIA Y30KPOK KYPCATHLI BAaKTH Kepak Oymuury MyMKuH). TYIKUH nyMu
Kaiiapu sspuM KuiiMat BakTHHY OaxoJiamira erapyiv OYIumuy kepak Ba 6abp3u XoaTiapaa Kapama-Kapiu
KyTOHM xaM. MMmync kydnaHum TYJIKWH WakinHu peructpauus kuavm yuyH [EC 61083-1, 9-bit, 60
MHz pakammalITHPrUYHH MMHHMAaJ PyXcaT STHITaH pakamiamTuprud cubaruaa Genrumaiinn. Yeum
TYJKUHUHYE €KW y3JIyK uUMOyaciapHu Oaxonam yuyH 10 ps €ku yHmaH kaM OynraH BakT JaBpuia
karranamtupumpaa 10-bit pakamnamwrupruyan Ba 100 MHz GynraH HamyHa OJIMII 4YacCTOTAaCHOaH
dolinananum nHOOATra OJIMHUIIY KEpakK.

Tapuxnan, TYaKuH makauHy Oaxonam, ocumiorpaduk Kaimiapra, TEXHUKaBUH KOMOajgapra Ba
TYJNKMH WAKIMHU Ky3na Oaxosamra acochanrad. Kydu tpaHcdopmaTopsiapuHH IOKOPH Ky4JIaHHLIIN
CHHOBJIApHJIA PaKaMJIH KalJ KMIHLI yCKyHaJlapuaaH (oiifanaHrania, HOCTaHAapT TYJIKUH WAKITapUHU
Oaxonaiura HucOaTaH aMIUIMTyda Ba BaKT MapameTpiapu Oyiinuya OroxXJaHTHPUJIMIIM Kepak. XycycaH,
0,5 MHz nan xam 6ynran yactotanu 6up KyTOaH KaiiTa poctiamuiapra oJud KeJyBYU FOKOPH HOMHHAI
KyBBATJIM MACT KyWIAHULIUIH YyJIFaMJIapHHU CHHalaa, OyHaail HoCTaHOapT TYJKUH LIAKJUIPUHHU Oaxoaln
amruiutynacu yuyH, 1IEC 61083-2 nan ¢oinananu® 6ynmaiigu. 10 % nan optuxk OynraH xaroJap,
pakaMIalITUPTUYWIaApJary YpHATHIIraH 3TPUJAPHU TYFUPJIOBYHM alroputviap Tydalau aHUKIAHTaH
(B.18, B.19 Ba B.21 pacmuap kapajicus). 0°ZSTANDA]

¢
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bynnaii xonatnapna, HMHXEHEpPIUK eduMiapiaH S&)%ﬁnaﬁanraﬂ |Koutna yHLLIoB.- Gepuimaran
rpaduknapHu cuH4YHKIa0 Gaxonawm Tanab sTuiany, IOKopu'ffersTMeTp épraMypa }omopn KyJIAHULIHU
IEC 61083-1 ra myBouk mapayien yiryain Ka’["bl/[ﬂH TaBCUsA FTHIAGIM.
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b) KynnaHuiarad uMITyJic CHHOB Ky4JIaHHLIH TYJIKUHIAPH KaHIUIapu

CMHOB TYJIKHHH aMIUTMTYJACHHH aHHKJIALl Y4yH Ba Xap KaHIaH HOCOJMKIAPHH aHHKJIALI Xall
KHJIMLI YUYH:

- TYAMK TYJKMHNAP y4yH HAaMyHaJlaHraH MablyMOTHH kypcarum Aaspu 100 ps maH kam
O¥IMACJIUTH Kepak,

- y3IyK TYJIKMHIAp y4yH HaMyHajaHraH MablyMOTHH kypcaruw aaspu 10 ps man 25 ps raqa
6ynun kudos.

PakamidTHpruuRuHr xap Ooup kananura 10 MHz naw 20 MHz raya 6ysnraH HaMyHa OJIMLI
4aCTOTACH OJAT/A eTapiH OY1amy, YyHKH 4yJIFaM PE3OHAHCHHIHI MaKCHMaJl 4aCTOTaCcH ONAaTAd 1 MHz -
2 MHz nan omMaiiny. Arap Ky4IaHHLI KM TOK TaCBUpPJIapHaa FOKOPH 4acTOTa TOMHIICE, Oy xoJat yr4ai
3aH)KMPMIATH IAPA3UT PE3OHAHC EKH epra yJlaHWIl TA3SHMHUAArH IHOBKUH Tydatinu ro3ara kenraH 6ynany.
Iy caba®, ynuau 3aHXUPUNATH WIOBKUHHH, CHHOB OOBEKTHHHMHT Y3MHM TYTHLIMAAH Qapkiad onuul
yUyH KOKOPH HaMyHa OJIHLI HaCTOTaCHAaH (FOKOPHA KeJITUPUITaHHIEK) QoHnanaHuLI TABCUA STHIIAIH.

TYNKMHIAPHM TaxJIHJI KWIMI y4yH, PaKamJIamITHPTHYHUHT MakCHMaj MyMKIH Oynran
xoTHpacunaH doiinanaHran xonna OyTyH TYJIKMH LIaKJIMAaH, TYJIKAH CYHI'YHHIa KaJap HaMyHa OJMLI
Kyga MyXuM. PakamualTHprid IyHAai MporpamMmaialiTHpHiIraH OyaMIIN KepaKKH, TYJIKHHHHHD
BHpTYyas 6OLINAHFUY HYKTACUHK aHUKJIALI YHyH HaMyHajiap COHU €Tapiu Oy LM Kepak.

ByHIaH TalKap, pakamJalTHPTHYHHHT MaKCHMal MyMKHH GynraH, KUpULIAATH KydaHTupuob
GepyBunnapuru Kysnaw kepak. Iy ca6ad, ky4naHui TYNIKUHE aMILUIMTYNAaCcH Ba/€Kku Xap Oup KaHaj
Y4YH CH/DKMLUHMHI ONTHMAJN SHT MakOyJl AMANa3OHHHM aHHK/Iall y4yH 50 % GupriamMuy TJIAHTa OJIHLU

Kepak OYJIUIIN MyMKHH.

UYakMOK HMITYJICHHUHT Kapama Kapiiu KyTOW Cakpallura ajioxuza 5TOOP KapaTHJIMINU Kepak.
ByHnaii cakpaliapHy Y4amsa, Kain KuiMHraq TYNKUH [IAKITHHUAT KECUIIULIH, TAHJIAHTaH 1anasoHia,
paKaMJIALITHPIHYark KUPULI Ky4ai THPTUHIapUHAHT TylinHraHy Tyhaitny ro3ara KeIMIHY MyMKHH.

Kabyn KuiMul CHHOBJIApPH y4yH OuWTTa myBoduk Kaiin omarma erapnu Oymamu (11 o6yuM
KapasicuH). BUpOK, AMarHocTuka ydyH, 0apya MabJyMOTJap KOMIbIOTEp XOTHpachia CaKJIaHTaHU
caBabnu TH3MM HACTYDH, TYNKHHHU KU TYJIKHH KHCMHHM OyTYH HaMyHa OJIALI BaKTH oyiuaa kypud
ynkumEY Takmd kunamu. Jlactyp, TYIHK TYJIKMHHA KaMalTUPUIIraH TYAKMHOaH axpaTiO Gepann Ba
CO3/IaHyBYAaH MATHWTJIAHraH IIkanana (GapKuHu kypcatn® Oepamu. BUPOK MyaMMO, HWKKH 3rpu
YM3HKIAPHUHT MyBO(HMK BAaKT CO3JIAHMLIMHH amajra OLIHPHII KUHAWH OyiraH, TYJKUH MIAKIMHUHD
KECKMH KYTapH/IraH KHCMMA 103ara KeJuIIy MyMKHH.

7.5.4.2 FIMIysic akc STYB4H TOKHH PAKaMJIM KAl KUTHHHLIA

OnaTna HOCO3JIMKHU aHMKJIAILAA, UMITYJIC TOKH 3HI TabCUp4aH Mapamerp xucobnanany. Iy
ca6ab, kil KWIMHMaH TOK TYJIKHHIAPH, CHHOB HATHKACHHMHT aCOCHH kpuTepuiicu xucobnananu. Kabun
KHJIMLI CHHOBJIAPH YUYH KaiuiapHu Kypcatuu, 7.5.2.2 1aru OCLMIorpaMMaiapHu kypcatuia 6unax 6up
xuy1. PakamialTHPTUYHAHT XOTHPACHAArH CaKJIaHHO KOJIrgH ﬁ%ggyggggnap} Typny BakTaard Oup xui

(3444

.« K d rertETI IR,
Kaii/IApHUHT KATTATAIITHPHLI, KWIKHHANAIITHPHII OHIaH Oomka xap KaHaai Kybgca'fnmnap UMKOHHUHHU

Gepaau. HamyHa OJIHII YacTOTacH Ba paKaMJlauHHpmqnargi/f Kupyi- kaHaapHHUHT aXpauiIapura
nucbatan Tanabaap 7.5.3.1 na kenrupuiranu 6unan 6up xunfAVLiT
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CHMHOB HaTWXaNapuHH TEKWHMPHUI YYyH Yy3aTHLI yHkunAnapy taxuwiu kabu Kymnmua
MATEMATUK TeKIIMPULI BOCHTaNapuiaH ¢odnananuim yuyd (10 G¥num kapajicus), WMIyic TOk Ba
KY<IaHHUIIHA KaH KUTHIT yayH OUp XUJT KAl KUIKIL BAKTH KYJUTAHHIMLIE MyXUM aXaMHSTIa 3T,

8 KommyTaunon umny.ic cunosaapu
8.1 Maxcyc Tanabnap

TpaxcpopmaTopnap Ba peakTopiIapHUHT KOMMYTALHOH HMIyJIC/Iapra PeaKUMACH XKyaa Xap Xui,
YyHKH TPaHC(OPMATOpNMap TYJIMK MATHUT 3aHXMpra Ba HuCGaTaH Y3YHPOK KOMMYTaLMOH HMITYJIC
NaBOMHHMJINIHMIA 3Ta, LIYHUHT YYyH, Y3aKOard OKUMHHHL KAaTTa MUKIOPHHH YPHATHLIra UMKOH Oepanu
(O°z DSt IEC 60076-3 xapancun). Bynnan TAIIKAPU TYJIKUH IHAKJIH MyaMMOJIAPUra Ba TyPJH CHHOB
MpOLEaypaapura sra peakropapra Teruium smac. ly cabab, ukku yckyHa anoxuaa Kypuiiamm.

8.2 Tpanchopmaropnap
8.2.1 TYaxuH wakuiapu

O°z DSt IEC 60076-3 na KenTHpUITaHHZEK, KOMMYTallMOH UMITYJIC TYJIKUHJIAPUHUHT BUPTYaJ
OJIAMHIH BaKTHra OelruiaHrad myaiiss tanab mMaexyn smac. Bupok, OUp XU Ky4JaHULI TapKaTHIIHA
YHYyH €Tapiuva y30K 1aBOM S3THLIU Kepak. By oxatna onmunru Bakr >100 ps 6ynumuas Tanab kumanu.
by camapanu wynram curuMH Xap KaHOail IOKJIAHHII CHFUMH BAa KETMAa-KeT KapUIMIHK OYitnua
AHMKJIAHTaH.

Tynxkun nymu HadakaT opaTii TYIKUH IIAKJIIAHTHPYBYM TAPKUOUH KUCMIIAp TabCHpPHUAA, Oasku
MYMKHH OYNIraH ¥3aK TYHHHALIM TabCUPHAA XaM Oy UM MYMKHH.

Tynux cuHOB napaxacumaru Kyn TpaHCHOpMATOpIapaa TYJKHH JyMHHHMHT SKCIIOHEHLUAN
CYHMLUM, §3rapyBuaH BakKTAa y3ak TYHuHraHu Tydaiinu YYKKHIa €TTaH/aH CYHI KECKMH HONra TyLIHO
ketuwl Ounan ysunamu. IIyHuHT yuyH, KynimaHwirad KOMMYTaUHOH WMITYJICUTa CYHUII TYJIKUHUHU
Oermnawn yuyH spum KMHMAT BUPTyan BaKT KyJUIAHHIMAIIH. ByHUHTr ypHUra, TYJIKUH WAKIH yHUHT
BaKTH Ounan 74 90% rOKOpH aHMKJIAHAIM Ba GUPHHYM HOLIH YTl y4yH BakT Tanabu 6yiuva 7, - 7y >
200 ps Ba 7> 500 ps 6unan anukianany, ammo Oz DSt IEC 60076-3 ma 1000 ps MaxOya neb Tonuiras.
Ywly Mukmopnap 3a pacmaua kypcaTHIIraH.

V3ak TYHUHHIIN y4yH Kepakiu OYJaraH BakT, ¥3aK KATTaJIMrH, YHUHT  OOLLIaHFHY
MArHHTIAHIAHIATH  BA  KYJUIAHWIrAH KYYIaHUIIHWHT JIAPaXacH Ba TYJIKHH LIAKIHrA OOFITHK.
benrunanran kyunawum napakacupa, Xap Oup KYJUIAHWJIA€TraH KOMMYTALUMOH HUMITYJIC OJAHIAH
Y3aKHMHT MarHHTJIAHHLIM OUp XHJI OynmaryHya, KeduHrH KyJnamapna Oup xun Oynran TYIKuH
WakIMHA onub G6ynmaiinn. Bysnan tamkapu, KaMaHTHPUIIraH Ba TYJHK CHHOB Japakanapuna Gup X
OynraH TYNKMH LWAKITAPUHH ONHG 6yamaiinn. Ysax TYHUHUINM TabCUPHHH KAMAWTUPYBYH CHHOB
npouenypacu 6yiinya 8.2.3 xapancus.

V3ax TYAUHHULIY OJIATAA KAMAHTUPHIITAH NAPaKail Ky4IaHHLIHU KyJUTalza ro3ara Kejmaiam, sa
XaTTOKH TYJIMK lapakalary KyJulaliiapaa XaM F03ara KejiMaiim. By conup 6ynranunna, yHUHT KyunaHum
TYNKMHUHMHT WAKura GYIraH TabCHPH TYHHHULI MI/IKJIOpI/II%g 6o Konnal KaTra €Ky axaMUsATCU3
Oymummn mymkun. Iy ca6ab, kOMMyTaLMOH HUMITyJICIap mﬁg&)opg@r@%%g IOKPPU  KyHJIaHHUII
TOMOHHMIAH KYJUIAHWJICA, KaMaHTUPHUIraH qunaﬁnmﬁh Kynn%,gggg? T BaTd HH b}”;pﬂamm MYMKHH.
BupuHun TYIMK mapaxamarn KywnaHum KymiaMaryHda, 7y Hp ypﬁam6“6§'/jﬂ&éﬁnn. Kommyraumon
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UMITyJIC TPAHC(OPMATOPHHHT MACT Ky4IAHHII TOMOHHMAH KYJUIAHWIICA, KAMAHTHPUIraH Ky4IaHHIIHA
kymnam 6unan daxar 71 Hu ypHatu6 6ynamu. bynnai xomatnapna, TqBa T, paxkaTrruHa TYJUK CHHOB
JapaXxaCuHM Kyyiam OulaH aHUKJIAHUIIY MyMKKH.

Tabkumiamm  3apypkd,  MarHAT  3aMKUPUHUHT  TypaM — KapLIHJIHKIApH Tydaitnu
TpaHcGOPMATOPHUHT TYPJIM TAPMOKJIAPU/A, TYJIKHH TyMH LIAKIHAA XU papkiap 6YnuIId MyMKHH.

8.2.2 KneMmanap yJaHHUIIHN Ba KyJJIAHWJIAIUIaH HOCO3JIMKHYA aHHUKJIALI YCYyJITIapH
8.2.2.1 Knemmanap yjJaHHILIApU

0z DSt IEC 60076-3 TanaGnapura MyBoduk GYauLn yuyH, yu hazanu TpaHchopmaTopiap y4yH
dakarruHa OuTTa Hyn KYHWIraH CHHOB yJaHWINW MaBXy. Ywby ynaauwm 4 pacMmua KeJTHPWUITaH,
HeJTpaJsI JOMMO epra yJiaHras Oy Kepak, CHHaIMaraH dasanap KiemMmanapy y3apo yJiaHraH 6ymumu
MaxOymru kypcatuirad. (CHHaIMaraH KJeMMaJlapHUHT ¥3ap0 YIaHULIH, y4Oypuax yJaHTaH dyJiFaMIiu
TpanchopmaTopap yuyH Tanab stunamaiind.) Yy 3aHxup y4 Ba Gewr TapMOKJIK Y3aKiu y4 (asaiu
TpaHchopmaTopap y4yH OJuHraH 6¥mu6, Gup BaKTHUHT y3una 1.0 p.u (xap 6upu yuyH) Ba 1.5 p.u (xap
6upu yuyH) dasanan epra Ba (asanapapo H30JLLIHS CHHOBHHH aMaJira OLMPHLI YIyH TaHIaHTaH.

CVHOB KyWIaHHIIW TYFPHAH TYFPH KYJIIAHHMIIN Kepak OyiaraH Ba ymby CUHOB Ky4JaHULIMHHUHT
japaxacu WuUad UYHMKAPYBYM HUXTHEPHUra KOJAMPHIMIIM MYMKHH OynraH 4yJaFaMHM TaHJALI,
KOMMYTALMOH UMITYJICHHHHI HOMHHAJI IOI 6epHLl AapaKacura IOKOpU HOMHHAT KyIaHUIILTH 1yJIFaMAa
spuinuul Tanabura MyBOQHK.

CuHOB ocTuza GynMaraH 4yJFaMIAPHMHI KUCKAa TYTallMLI UMKOHHUSATH MaBXyll SMac, YyHKH
KOMMYTALIHOH CHHOB BaKTHJark OyHnail KMCKa TyTallyBjap TacHph KyMWHYa WHAYKTHB Ky4NaHHI
cuHOBHAArd OuaH Oup Xuil.

AcOCHiT KOMMYTAaLHOH UMITYJIC TYJIKHHE HHIyKTUB yTraHna, asanapapo CUFUMJIAp TapMOFH Ba
axpanmac (asa CHFUMIADH Ba MHIYKTHBJMKIAp, YTyBYM Ky4jaHWLIra TyLIyBHH KyIuMya
TebpanuIapHu KenTupub unkapumu MymkuH. B.14 pacm ym6y xosarra aHuk mMucoJ kenrupaznu. Hly
6owuc, O‘z DSt IEC 60076-3 Tanabura kypa, 1,5 U dasanapapo kyananuil, U KydnaHuII Ourra KJeMmara
KynnaHunraHma, acocuiicuma Masxyn Oynamu. Iy cabab, cHHOB BakTMpa, arap TeOpaHyBYH
KywiaHHIapHu rokopu Ohm kapummivk Gunan epra ynam Hyiu Ounad TymwHpHLW O0yin4a dopanap
kypriMaca, hasanapapo Kywrianuw 1,5 U nan rokopu Gynans. CuHanMaral kjiemmanapraaru dasanaH
epra 6ysran kywianumap 0.5 U cesunapiu rapaxana rokopy Oy UL MYMKHH.

CHHOB OCTHIArW dyJramjap TH3MMHHHHI CHHanMaraH ¢asa KieMMalapuHUHT Ba/€KH
cHHaJIMaraH dysiramiap $asa KieMMatapuHUHT 1okopr Ohm FOKIaHHMIIY, TErHuUId CYHHLIra 3pHILKALI
y4yH KyJiaii Bocuta Xucobnanaau. bupok, pesncTHB HOKJIaHHLI (asanapapo kywraHuimHu 1,5 U nau nact
6ynuimura oMb KeJyB4H, CHHAJIMaraH KlemMmajlapiard ycuin TYIKMHUHYMHT KUAAUHA y3akumura cabad
6ynamu. By, kyananunrad (U) Ba unnyktus (0,5 U) Ky4iaHUIIMHUHT MAaKCUMAJUIapH f03ara KeJlal1rad
BaKTJIapJary karTa 6yiMaras GpapkiapaaH keaub Yukany. Arap RKIaHUUI XaU1aH TALIKapH Kyin 6ynca
(KapLIMJIMK JKyla MacT 0yiica), KyIaHWIraH KOMMYTalMOH HMITyJICHUHI Tyrail BakTH Iy Jiapaiaid
Ce3UTAPITH KUCKAPAIUKH, TYHHHUII XOIUCACH F03ara KelManu.

WY keEETLIS
®daza Ba HaliTpay YpTacUaru KywiaHuLl, dasanap ypraciaa 1.5 6apasapra OLIMPUIHLIA KEPAK
6ynran TanabHM, OKMMHH dyJFamjap OpKajl{ CHHaJMaraH TapMOKIapra HYHATTHPHIIHE  HIIOKH
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6ynMaraHy yuyH, y40ypyak yjlaHraH yysIFaMIIapcu3, KOOUK Typharu Ba 5 TapMOKJIH y3aK TypAart
TpancdopMaTopAa amanra owrnpu6 Oyamaitau. Arap yuOypuak dyjiFaM MaBxyll 6ynmaca, CMHaIMaraH
(hasamapHUHT 4yJIFaM KIeMManapiuHi KHCKa TYTAWITUPUII Ba epra yJail iy 6wian (akarrusa 1.0 p.u.
6yran (Gasanan-epra CHHOBU YTKASHIIMLIN MyMKHH.

Sepuirad TeOpaHUILIApra HucbaTaH yXam Myjoxasajiap oup dazanu aBToTpaHchopmaTopap

yrIyl Xam Ky JUIQTIMIIQH.
8.2.2.2 Hoco3nuKJIapHH aHUKJIall yCyJl1apu

HoCo3IMKHM aHUKJIALl YUYH KYJUIAHIIraH Ky4JIaHUIIHA ymaam kudos, OUPOK CHHOB MMITyJICHH
ypTaua EKkH TaCT KyWIAHUILIHM KIeMMara y3aTuLl iy Onitan amara OMHMpHIICa, kywiaHull Un yCKyHa
yUYH SHT OKOPH KY'4IAHHIUIN KIeMMa/a yruanuiun kepak. CHHANraH qyJaram OpKajii epra yTyB4H TOK,
KYIIMMYa PAaBUILIAR KYIAHHIHLIH MyMKHH.

8.2.3 CuHOB npoLeaypacH

Cunoe mpouenypacd O°z DSt IEC 60076-3 na KeJTHpUJIraH. Ymby mnpouenypa, y3ak
TYUHHULHHAHT OOLLTAHUILFHH TyxTaTHO TypHLIl Hynu OuNan UMITYJIC HA JaBOMUIIUTHHY Y3aHTHPHIL
yuyH KaOyJ1 KWIMHHLIY MyMKHH 6ynrad dopanapra XaBonajapHH y3 Mumra oJiajau.

Ymby KyanaHMana —KeNTHpUirad, FOKOpH Ky4IaHULUIA ~ dyJFamra  TYFpuAaH TYFpH
KyJIaHMJIAAUTaH yCyJl y4yH MpoLeaypa xap 6up paza ydyH KyHHaaruiapHu KYyJUIALIHY §3 WIUTra OJIanu:

- 6urTa canbuiil KyT6, KaMaTHPUNraH CHHOB UMITYJIC Aapasach (KOMMYTALMOH MMITYJIC 0L
Sepui napaxacuHUHT 50 % Ba 75 % OpasMFua);

- TaxmmHaH 50 % aMIUIMTYJ&TH WKOOUH KyTO UMITyJICH €KM y3rapMac TOKHH Kyyuam Ay
GunaH Kapama Kapuiu KyTO KOJIUFUHH KMPUTHLL,

- KOMMYTALHMOH MMIyJC fouw Oepull Aapaxxacuna ydra Kapama Kapiu KyTO HMIyncaapy
GusaH xap Oup KyTO oiinjiaH Kapama Kapiin KyTO KOJIMFHHHM KMPHTHIL.

KONAMK KAPUTULIHMHT MaKOysl yCyJH, CHHOB Japa’kaCHHUHT TaXMUHaH 50 % Kapama Kapiiu
(vxoGuit) KyTO HMITYJICHHH KYJLail Gynamu. Xap KaH/al CHHOB Aapaxacuia etapnuya 6up xui 6yiran
ocHunorpaMmanap €Ki pakamiu Kakjapra 3pULIMII ydyH xap DOMM OMp XM KOJIIMK HyKTacH
YpHATUIMLIH KepaK, TYANHULIHIHT KOJIIK KypcaTkiuu MakOyJ1 xucobnanaau. Yy Hykrara, OnpHHIH
HONAAH YTUIIJAH OJIAMHIM BaKT, KeMMHrY MMITYJIC KYJUTAaHUILIJIapraa y3rapMaraHia 3pULIHIaIH.
Kepakiu OupiamMdd MarHuTJall WMIyiciap COHH Ba yNApHUHL Japaxacd MYyJDKaIaHraH CHHOB
KyWIAHMIM Japaxacura OOFIHK, Vw6y npouexypa BAaKTHAA, TALIKKM Hapakiall Gunan OOFIHK
MyaMMOJIap OJITMHH OJIUII Y4YH, yu6y wkobuit kyTd Ouprami MArHATJAHUII HMIIYJICH CHHOB
napaxacunat 50 % - 60 % nau OIIMOKETMACIIUIH KepaK.

8.2.4 CuHOB Kakaiapu

8.2.4.1 Ymywmuii BAVLLY  KAZOTATH

KOMMyTAaLMOH HMITyJIC CHHOBHIA IOKOPH Ky4JIaHHULI Knei\’&ﬁahnzapﬁjxyi; AN Kafi KA
UYL AR R

tana6 stunamu. bupok, 8.2.2 ma KeNTUPUIraHUICK, cUHaJMaraH kjiemMmMajapiard €Ku Gbazanap

ypracuparu Oyiumn MyMKHH GynraH OpTHKYa epra yjiaHraH KydnaHuuuiap Tydainy, kamuna ywoy

Ky4IaHHLIJIAPHH TeKUpHuO KYpHULI TABCUA STHJIAIH.
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Kyunaaui KalianapH, TyFpUaas TYFpy KOMMYTALIOH CHHOBIa Ay nUKTHpIIMAral MarHuT/IaHral
yy/IFaMJIAPIATH Xap KaHIal HOCO3JIMKHH aHMKIainK. VIMIyJc TokIap Kaia KUIHHUIIA MyMKAH Ba Ky
XOJAT/Iapaa KyWHMYa MabJyMOT TAKIAMM STALIY MyMKHH.

KyuiaHum — KJIMMYTAUMOH — HMITyJICIApUHA Kaiil KWIMII y4yH, CHFUMIIM  Ky4iaHHII
6ynysumnapaan QoiinanaHuLl MakOyJs, YyHKH PE3UCTHB Ky<wIaHHLI 6y nyBuUMIapH TYJIKMH IIAKIHra
Ta’bCHp I(S'ipca"rumnapu DA OpTHI(,‘Ia TepMaJI IOI(JIQIIHI_HJIQP oCTHIA 6S}J'IHLIIH MyMKHII. AFG.p peonc’rnn
Ky4JIaHUIl OYJIyBUMIap CHHAJIMaraH KieMMajapHHHD Ky4JTaHWIIMHN TEKIHPUII yHYH KYJUTaHUIICA,
3aHKMpIA XKUIANUH OPTHUKYA FOKIAHMIIHH kenTpu® unkapuwK cababnuynap 3aHXKMpAa KONMULTApH
kepak. MyBoduK KanuOpraHraH CHFHM axoONaHUWIapy  KywiaHum  OyiryBdHiapu cudaruna

KYJUTaHUIULIM MYMKHH.
8.2.4.2 VIMnyJIc Ky4IaHHII TYJIKHH WAKIapUHUHT aHaIor Kaimapu
a) MiMnyJic Ky4JIaHHII TYJIKKUH IIaKJUIApHHN aHUKIAT

CHHOB 3aHXMPHHH OUpIaMyi MapameTp Co3jalliapy BakTHAA TYNKUH LIAKJIAHY aHMKIALIAa
KaOyJl KMJIMHIAH YCULI TYIKMHUHY Kaiil KWIMII y4yH TYJKMHHHHT 9HI' FOKOPHCHHH Kampad OJlyBUH,
omataa 100 ps gan 300 ps raua 6ynanuran pasBepTka Kepax 6ynanu. 90 % T4 maH IOKOPH 6YysiraH BaKTHU
AHMKJIAII YYYH KYJUIAHMJanuraH TYJTKAH LyMH kailzuiapuaa passeprka Bakti 500 us naH 1,000 raya
6ynraHy TaBCUsl KUJIHMHAIH.

b) KynaHuirad UMITyJIC CHHOB KyHJIaHHILIH TYNKAHIApU Kalaniapy

CHHOB TYIKUHK aMILIMTY/JACHHY AHUKJIALI BA Xap KaHIail HOCO3/IMKHU aHMKJIalra UMKOH Gepuiu
yuayH, OUPHHYH HOJUIM YTHUIHK KaMpa® oMLl Y4yH pa3sBepTKa BAKTH eTapiuta ysok Oy uImu Kepak.
Ywb6y BakT KyTHIaéTraH /; BAKTAaH kympok Ba onataa 1 000 us nan 2 000 ps rava 6ynanu. ICTUCHO
xonarnapza, OyHJaaHaM Y30KPOK pa3BepTKa BaKTH, macanas 2 000 ps nad 3 000 ps rava OynraH BaxT
Tanad KUIMHaIH.

8.2.4.3 VMyJIc Ky4JIaHHLI TYJIKMH [MaK/UIAPUHUHT pakaMIii Kanpyiapu
a) ViMmyJic Ky4iaHuIl TYJIKHH WakjiapiHi aHAIJTatl

PakaMJIalITUPridd XOTUpPAcHiaH MakCHMall hoiimananran xonna, GOMTAHAIIMAAH TOKA TYJIKUH
GyTyHNall CyHryHHra Kanap, OyTyH TYJNKAH LIAKJIU 6yiinab HamyHajuap Onvll 3apyp. TYnKUHHAHT
BUPTyan OOLITAHMII ~HYKTACHHM ~aHMKJIAll ydyH HaMyHajap COHM eTapiu OyiumA  y4yH
paKaMJIALITUPTUYHK JACTypJiall 3apyp. KOMMYTalHOH MMITYJICHH Kail KUIML yHyH 10 MHz 6yaran
HaMyHa OJIMII YaCTOTACH €TapJu Gynamu. 7.5.3 1a KENTUPHIIraH 4aKMOK UMITyJICHH Kaig KUyl y4yH
pakaMJIAIITHPriY Tajabnapi KOMMYTaUMOH UMITYICTIapHH Kaiia KWIMII y4yH MyBOQHK.

PakamJalITUPrHYHUHT KHPULI KyuaiiTupu® GepyBuniapunan MakcHMal doiipamaHuI 3apyp.
Xap Oup KaHan y4yH Ky4JIaHHLI Ba/éKM CIJDKMIIHUHT MakOyJl AMarnasoOHMHU aHUKIall yqyH 50 %
KaMaiTUPHIITaH MMITyJIC JapaKacH KepaK O6ynanu.

PakaMylallTHPTUYHHUHT KHPUII kyuaiitupub OepyBUHIAPUHAHT Tyiunumn cababny, y3aKHUHT
- o 'ISYAlnany
MArHUT TYHUHAL TABCUPU Ba KYUJIAHMIL Ba TOK KalJsapu quJ'Ial-Pl/IL%’I/Ig 5XTUMOJIH

H AN (’a
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b) K¥ynnaHuaran MMITyJIC CHHOB Ky4JIAHHIIM TYJIKUHIAPH Kalianapu

CHHOB TYJIKHHU aMIUTMTYAaCHHH aHUKNAll Ba Xap KaHIai HOCO3JTMKHU aHUKJIara NIMKOH Oepuu
yuyH, OUPUHYM HOJUIM YTHILHU KamMpab OJIMII y4yH KAl KHJTHII €Tapiuia y30K 6yauwm Kepak, yuoy
BaKT KyTuaaérran 7, BaKTHaH y30KpoK 6ynuuin kepak. by onaraa 1 000 us nan 2 000 ps raya €Ky UCTUCHO
xonatnapaa 2 000 us nax 3 000 ps raya 6yaraH Kaix KWINLI BAKTHHHA Tanab Kunagu.

8.2.4.4 VIMmyc aKkc 3TyBYM TOKHUMHT aHAJIOT Ba PaKamIiii Kanamapu

8.2.2 ma KeNTUPMITaHUIEK TOK UMITYJICJIaPH, KHCMaH 3J1€KTPCU3IaHUILIIAPHH Ky3aTHII y4yH Kann
gunuHagd. Arap ymOy Tok, OenrujgaHraH Ky4laHWII [apaxaCu SPULIMIHIIN  KEpaK Oynran
qyJIFAMJIMTUAAH KATHbUH Has3ap, Ky4NaHULI WUMITyJICIApU TYFpUIaH TYFPU KYJUITAHWJIraH 4yjiFamiapia
ymuanca, ymby TOK Y4 KucumaaH ubopat Oynanu:

- DoLLJIAHFUY CUFUMJIM TOK HUMITYJICH,

- KYJJaHWIraH KyWIAHHIIHAHT CYHMIIM OWJaH TYFpU KeJNraH nacT Ba ToGopa KyTapuiub
6opaérraH HHIYKTUB TOK KUCMJIapH;

- Xap KaHjail TYHUHMIIIA TYFPH KeNraH TOK 4YKKHCH. Arap 6y TyitnHuw Tacupuna 6ynca, ymoy
TOK 9YKKHCH Ky4NaHUII NacaiuiIn KM KECKHH TYLIHO KeTHIIH OunaH TYFPU KEJIMIIHA MYMKHH.

YyjpraMHUHT Xap KaHaai ypamjap €KM KHCMaH HOCO3JIMIM TOKHU KECKHUH KYyTapuinLmra oaud
KeJaad aMMO OKHM Y3MJIMLIMra OJHO KeyBuM, OyH[IaHIa Te3pOK Ky4IaHWII Tymu0 KeTHIIM o3ara
Kemaau.

MMITyJIC aKC 3TYBYM TOK OCLMJIOrPaMMasapH €KM Pakamii KaiiapuHu OJIMIIAA, Ky4JIaHWIIHA
Ynuaw yayH GolfigaraHuITal pa3sBepTka BaKTHHH €KM HAMYHa OJIMII BAaKTHHH KYJu1ai MyMKHH.

8.3 PeakTopiap
8.3.1 TyaxuH wakjiaapu

PeakTopJiapaa OJNMHAAWIaH TYJIKHUH LIAKJUIAPH, dyJFamyiap OpKaau Xed KaHmai (eppoMarHuT
3amkup OYnmarannuru cabaiy, CYHHMIIAA Xed KaHAad TabCHPCH3 KOCHHYC LIaKInia 6ynagu. Yoy
TYJIKMH LIAKIM acoCaH, PEAaKTOp MHIOYKTHBJIMIM Ba TIE€HEPaToOp CHUFUMH XaMia Tymud KeTHLl
koohHULMEHTH GUNaH aHMKIAHAXMraH YacToTa OwiaH TabpUQIAHHIIK KEpakK. Bupok, amanuérna
PeaKTOp TYIKUH LIaK/IApUHN TPAaHCHOPMATOPHUKM KaOK aHMK AL 6ynran, svhu, 71, Ta Ba I Gunan (3b
Ba B.16 pacmiap KapajiCuH).

BupTyas OJAMHIH BaKT TpaHC(HOPMATOPHUKH Kabu aHMKIAHaNH, OUPUHYM YPUHAA Hy/IFaMHUHT
CAMapaM CUFUMH, KyLIMMYa IOKJAHULI CHFUMM Ba KETMa-KeT KapIIAIMK OMiaH. CunanraH 4yjiram
6yiinab TaxMuHaH OUp XU TAPKAJIMILHA TAbMHHJIALI y4yH €Tapyiiia y30K Oynuiun kepak. 11 HUHT KaTTa
KuiiMaTiapy ydayH, Tywu6 ket kodshduuueHTn katta Oynanu, HaTHxkana Hucbaran Kucka Iz kenud
uukazn. 71 HEHT KMYKMHA KuilMaTiapu ydyH Ty KHcka OYaamm Ba Kapama Kapliu KyTO 4YKKHCH,
kenrycuna d3amaH epra Ba (asasapapo yakHaw xaBpu OwiaH CHHOB KyWIAHMUIHHWHE 75 % ra
SKUHNAWUG KoMUY MyMkuH. Y6y oxubarmap Tydaiinu, Tpanchopmaropiapaard kabu MakcHMal
IOKOPH Kapama Kapiluu KyTOHM XaB(Ch3 Aapaxaraia HeKJall KepaK, . m—xuS?% OLIMAC/HIH KepaK Ba
teruuutd 11, T4 Ba 15 KMiAMaTIapuHU KaOyJ KAJIALI KEPaK. -
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Oparna, Td > 200 ps 6ynran TpanchOpPMATOp XyCYCHUATH KaTTa OynmaraH peakropiap y4yH
myammo smac (yu Qasamu HucGaTaH FOKOPH WMIIEJAHCIM PeakTopiap y4yH <100 Muvar). Karra
peakTopiap yuyH TpaHcpopmaropra kypcatunradn kabu Ta Ba 7, WMIyJC TeHEPATOPHMHI XainAaH
TAlIKAP¥ KEHraiuLIMHK Tanad Kunau. Bynaail xouatap ydyH, TErMLUIA Ky dJIaHHLI BakTH OOCHMMHH
tapmuHia yuyH T4 Ba 1; KuiiMaTiapy 120 ps Ba 500 ps GyMLIN KEPAK.

8.3.2 KneMMauiap yJQIIHIIH DA KYJUTQIIAAHTAIl HHOCOJJIHKIIH QITHIJIHII Y CYJITIApH
8.3.2.1 Kiiemmasap yJlaHULINA

Xap 6up dasana paxarrina 6uTTa 4yaram OYJIraHu y4yH, CHHOB Ky4JIaHUIIMHH KyJUTail HyKTacH
1e6, TeKLWHPHIHLIA Kepak Oyiran (basa dyIFAMHHUHT JIMHUA KIEMMaapy xucobnananu. Yby dasa
yyIFAMUHUMHT OOLIKA KIIEMMacH epra ylaHraH GYIUIIN KepakK.

VY4 ¢aszanu peakropiap y4yH, dazanap ypracumard Ky<wIaHHII daza Ba HeHTpan opacuiari
kyunauuiHuHr - 1.5 GapaBapu OynM KEpPaKJIMId Xakulard 4-pacM  KyJTaHUJIMAIIH. Yoy
peakTopJiapAard OKUMHH, CHHAjIMara TapMOKJIapra 4yJjramiap opKaju fiynanmupud Oynmaiiny. Oy
Gouc, YaKMOK HMITYJIC CHHOBU/A KyJLIaHHIaAnTaH ka1 OJIMI CHHOB MPOLEAYPAcH Tanad KUIHHAIH.

8.3.2.2 Hoco3IMKHHU aHHMKJIaL yCyJl1apu

Hoco3nukiaapHu aHUKIam  y4yH, TpancopMaTOpIapHUKN kabu, ojaTma KyJUIaHWITaH
Ky4JIaHUIIHK Ydaml eTapiu 6ynanu, OMPOK, CHHAIraH JyJFaM OpKalH epra yJlaHraH TOK KyIIMMda
paBMLINA KYJUIAHHJINLIN Kepak.

8.3.3 CuHOB mpouenypajiapu

V3ak TyiiuHUI Tabcupu OyaMaraHu ydyH, peakTopJiap y4yH CHHOB INpOLeNypanapi YaKMOK
MMITYJIC CAHOBHHHKY OWJIaH 6up xuit. Ynap KyiunaruiapHu 3 puura oJiaau:

- WMIYJC Ky4IaHHII TYJIKHH [IAKIMHA aHUKIaLL,

- Gurra canbOuil KyTOIMK KaMaHTUPHIIraH CHHOB Japaxach MMITYJICHHH KyJLIall;

- OJIMHAAH MArHUTJIAHMIIHA  YIHauiapeus, KOMMYTALOH ~ MMITyJIC  JOLI Gepuu
JapaKacuIaru yura canpoui KyTONMK MMITyJICHHHA KyJatd.

8.3.4 IMmTyJc KywIaHMIL TYJIKHH [IAKIHHH Ba MMITYJIC aKC 3TYBYH TOKHHU aHAJIOr Ba paKamJiIu Kaia
KUJIALI

8.3.1 1a KeJITHPUIIraH TYJIKWH MAKIH GapKIapuHu MHOGATra OJIraH XOJiAa, Ky4iaHUull Ba TOKHH
Kajil KWauL y4yH TpaHcpopmaTopnapia KynnaHwirad kabu peakropiaapia Gup XU yMyMHi
NPUHLUIIAP KYJUTAHUIAAM. BUPOK Ky4IaHHLI B TOK yuyH, KyJUIAHAITaH Ky4IaHHLUTHUHAT HKKAHHH SIPUM
KaBpHHU Kampab oNlyB4M pa3BepTka BaKTHHH KYJUTALI TABCUsL STHIIATH.

Tok Kaiinnapy yuyH, OUpUHYA CUFUMIH TOKHH tadcunuii paBuILia Ha30patT Kunub Typull yuyH
KHCKapOK pa3BepTKa BaKTH ranab STUnUmK MyMkuH. Ky4laHUIIHUHT KOCHHYC TYAKMHATa MyBOQHK
GYyiraH TOKHUHT aCOCHH TYIKUHU CHHYCOHA xucoGaananu (3b Ba B.16 pacmnap KapaJICUH).

9 OcuMJIOrpaMmMalap €KH paKamJH Kaiaaap ramkuan® CSTARDARY  AGENTL!G!
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CHHOB HATIDKAJAPUHU TaJKUH KWJIUIIHKAHT acocuii ycymu, ymby CHHOB KETMa-KeTJIIMIHIA
OJIMHTaH CHHOB TYJIKUH LIAKJIAPHHU KUECIAlNaH nbopar. YMyMaH OJraHia, Oup XUJI CUHOB LIAPOUTH
OCTHIArM Xamaa OHp XuJl CHHOB 3aHXHPH KOHCTaHTaCHIaH (hoiinananranna Ba Oup XM KaHaJAH Kain
KMNMHCAH TacBUpJap alHaH yXIIaml GynuuuIapy Kepak, HM3UKIHN GynmaraH yCKyHauap XOJaTiapH
GyHnaH MCTHCHO. bup xui Kaiianap JapaxacHHH OJIMII Y4yH, TypjiH CHHOB Ky4IaHHII [apaxkajiapy
myBoQuK CYHHULTAp OunaH TYIAUPUIMIIHM KEPAK. B wuioBa, CO3 Ba HOCO3 XONATJapHH KypcaTyBuH,
TPaHC(OPMATOP Ba PEAKTOPJIAPHHMHT aKTyall CHHOB BAKTHIA OJIMHTAH OCLAIOrpaMMaapHH Ba paKaMiH
KaliapHy ¥3 Uaura ojiaau. Bupok, bouka ycKyHanaru 6up Xui TYJKUH IaKuiapu dapku aitHaH OUp
< cababraH KennO YHKMACIIUIi MyMKHH, YyHKH HOCO3JMKIIAP, KOHCTPYKLHsAra OOFJIMK XOJ/a TypJinHa
F03ara KeJIMU MyMKHH.

9.1 YakMOK UMIyJIC
9.1.1 Ymymuii

OcuuyiorpaMmanap €KM pakamii Kaizanap TajkKuHI, KaMaWTUpUIraH Ba HOMUHA CHHOB
KyWIAHHUIMIApH Yprachpard €ku HOMHHAI CHHOB KyWIAHMIIMAArH KeryCcH Kakaiap Ypracumark
Ky4JIaHMII TYJIKUH LIAKJTApUHY Ba TOK KajiAnapuHy KHécnallra acoc/aHraH. By ycranuk Ounas amanra
omnpunaauras sasuda sa hapnap MauGajapy COHU Kyn Oynranu Ty(aiiny kaTra taxxpubara sra 6ynubd
xaM, KyMuH4Ya MOMEXaJapHUHT cababuHN aHMKIau KuiinH Oymann. Xap KaHpail ¢apkiap TalBHII
KENTUPAAH Ba yiap ypraHud YMKUIALIN KepaK.

dapxnapHuHT OyHIaH TaIKUKOTHAR, GupuHYH YPUHJA CHHOB 3aHKHUPH, Yrdain 3aHKHPH Ba epra
yNaHWLI YCyJnapu TOMeXajapHu kenTHpu® YMKapMaETraHNHI TEKIIWPUII TaBCHA sTunagu. Arap
romMexanap CHHOB 3aHXHpUAa to3ara KeJraH 6ynca, ynapHH KamafTHpHII EKH Xed 6ynmaranuna
TabCUPHHY KaMaiTupum Oyiiiya uuap aManra OLIMPUNULIH KepaK. TapKuajall JIO3uM, kY11 OOCKUYIH
rexeparopnapaa, xap oup Gockuunaru a6 keTum BakTuaard (apk, Oupnam4u TeOpaHUIIIapaari
fOKOpH YACTOTANM TOK KaiUlapy amIiTyiacuia kaTTa OyJaMaraH yarapuumra cabab 6ynuimy MyMKHH
(acocuii 4acTOTaHW y3rapTMpMara xonpa). B.13 pacM KapaJCHH. Bupok, Kym XoJjaTiaapia, yoy
y3rapuLiap, KyJUIaHAIraH UMMy JICAard yeui TYJIKHHUHKHT 50 % TeHr OyJIraH BaKTra YekjiaHrat. bab3u
XONATJIapHa, arap 3aHKUPHHMHT 3JICKTPCH3IAHULIA BaKT GunaH TYFpH KeiMaca, Oup HeuTa mnapajieln
fockuwiap OwiaH MIINARAUraH reHepaTopiaH KkenuG YuKUIIM MyMKMH Oyirad (apiiap SHI IOKOPH
xoNaTinapaH KeluH XaM ro3ara Kesaiu. By KeTMa-KeT Ba MapajuieNl OpaiuKkiapra sra reLepaTopJapna
3JIEKTPCU3JIAHTUPHULI OPANTMFUHAHT SHIUHE YPHATUIMLIMHYU Tanad KUIMILKE MyMKHH.

VKKMHYMAH, Y3aKHUHD epra yJIaHULIA €KH HU3UKIIHN GynmaraH Kucmiap, nomexarnap maHOacu
SMACJIUIHHU TeKHPHO Kypu kepak. OpaniKeus, GH3HKIN GyMaran pesucTopsiap yCyBdH KydlaHmLl
napakacu Gunax Gupra MaHTHKMIT Ba TOOOpa YCUIIHU €K1 y3rapuLIHA kenrupub aukapaau (B.12 pacm

KapaJCHH).

CHHOB 3aHKUPHIA EKU CHHOB OOBEKTH JOMpaCHaaru HHSHKIH GynmaraH pe3ucTopiapia rosara
KeNraHIMTUHY 1cboTiab 6yamanaurad, HOMHHAN CHHOB Ky4NaHHULUIHHUHT KSHHHTH Kaiijuiapu ypracuaa
KM KAMAHTHPHIraH Ba HOMUHAJ CUHOB Ky'4JIaHMLIN YpracHmar KyusaHHLI TYJTKHH IAKIIAPUHAHT EKn
TOK KallIJApUHMHI IOKOPHAA KENTHPHIraH dapkiap, ysrapuiap MmanbacuHu Oaprapad ITHII EKH

qumpHmnap, CHHOB HATHMKacuaaru n30oJsius HOCO3JIMT'MHH KS"pC&TalII/I.
ﬁ‘ziifﬁ'm? f?’:{ﬂ;ii

9.1.2 KyunaHuw Kaianapu — TyIuK TYJIKUH CHUHOBJIApH
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K¥a1anunrad Ky4wiaHHII HUHT OCLIIOrpaMManapH KM pakamili Ky 4JIaHHLIIapH, HOCO3TUKIIAPHA
aHMKIamna HucOataH sxmu cesMmaiimuran Oymamu. IllyHnaii kuimO, aHuknaHaérrad Gapkiap
H30JISILMAArY 6KH CHHOB 3aHKUPHUIATH XKUIIUA HOCO3NMKIAPUHA aHUKJIAAIH.

Arap BakT yiauamu erapiauya FOKopu Oyica, dapknapHu OyHAaHAA YyKYpPOK TaxXJIMJI KUJIMII
UMKOHHU Oynanu.

- CHHOB OCTHMIArd KJIEMMa OJIAMAA epra TYFPUAaH TYFPU TyTAlINLI, Ky4JIaHUIIHUHT KECKUH Ba
Ty UK TymubKeTHura oau6 kenann. CHHOB OCTHRArH YyJIFAMHUHT aCTa CEKHH, OMPOK TYIIMK YaKHAUIH,
KY4JIAHUIIHUHT CeKHH TyUIMIIMra, ofatna Gockuuma-Gockud ko3 Gepummra omub xemamu (B.1 pacm
KapaJICHH).

- 4ynoraM KUCMMJA YaKHALI 4yJFaM HMIENaHCH TyWHO KeTuiura ojiul Kesaau, HaTHXkana
SPAM-KMIAMAT BAKT KaMasyiu. YxXinam TeGpaHMUUIap, YaKHALI BAaKTHIA Ky4NaHHII TYIKMHHIA XaM 103
Bepanu (B.1 nan B.5 raya kapaJicuH).

- ranTakiap €KM ypamyiap M3OJSILMSICH LIMKAcTIapu kaOu Maiijia HOCO3JIMKJIApHH OJaTaa
Ky4JaHHII Kalanapuna aHuknab Gynamaiinu, Gupok Gab3una HOKOpH HacToTaid TebpaHuil chdarnia
AHMKJIAHHUIIN MyMKHH; TOK Kaiiznapu GyHIai HOCO3JIMKIIApHH aHUKIALH MyMKUH. B.6 kapancuH. Xy
wy kabu, CHHOB OCTHAAard KieMmanapaa €KM yjaap OJAM[a ro3ara KeldyBYH HOCO3JMKJIAp XaM,
OCLIUIOrpaMManap €K1 pakaMii Kaiianapaa hakaTtruHa karta 6y nMarad umopanapau 6epanu.

YTyBUM Ky4laHUII Kaiianapu XaM FOKOPHAA KEeNTUPHIraH HOCO3JMKJIAPHU aHUKJIAaNIu. Yby
Yyain ce3yBYaHJIMIY KYJIJIAHWITaH Ky4JaHHITHUKUIAH FOKOPHUPOK.

9.1.3 Tok kaiimnapu — TYJIUK TYJKHH CUHOBJIAPH

HMnyJic ake 3TyBYM TOK OCLIHJIOrpaMMaliapy €K1 pakamiiv Kaiuiapy HOCO3JIMKHI aHUKIAI1a SHT
ce3yBuaH BocuTa XucobnaHamu. bupok, ymly ce3yBuaHINK, HOCO3IMK OuNaH TYFpUAaH TYFPH aloOKacH
GyMarad TAbCUPAP COHMHM KypcaTyBuu Kaianap Owunan Gupra 6ymaam. 9.1 ma Gapxapop OyamaraH
TeGpaHMLI Cakpaliapy K1 TOK TACBUJIAPUIArd YCHII TYIKUHU y3rapuiap cababu OYnuiy MyMKUH
6YaraH 3XTUMOJLIAP KEJITHPUITaH, Ba yJIap YPraHuO YMKUIMLIN KEPAK.

Tok Kalinnapumard amIjIMTy[a Ba 4acTOTa y3rapuiuiapy kabu MyxuM ysrapuiuiap OnaTtia,
CHHAJIraH 4yaraMa, YyJiFraMmuap ypracuna, éku ep OuilaH opacHnard KHCMaH HOCO3JIMKJIADHH KypcaTaau
(B.1 pacM kapancus). Yarapum (opmacu, KyJUIAHWIAETTaH HOCO3JMKHM aHUKNAWl ycyaura GOFIMK
xonpa dapk kunanu. TYkjaap OpTHINH €K KaMaHWIIM MyMKWH, Ba Y3rapuil HyHaJIMLIH, HOCO3JIMKHH
AHMKJIAL yCyJTu OuaH Gupra HOCO3JTMK MOXMATH Ba YpHH OYiinya iypukHoma Gepanu (B.3 kapasncut).

HENTpaNn TOKJArd KyJUIAHWJIraH 4acTtoTa OunaH Oupra UAAMA OPTUIL CHHAJIraH YyJFamMaard
HOCO3JIMKKA HIIOPA KUJa 1, TyIHO KETHLIHX 3Ca, CHHAJITaH yJIFaMiaH OMTHINTaH dyJiFamrada €Ky eprada
OyJiraH HOCO3JIMKKA HLIOpa KUJIAIH.

CuruM OViiuua YTyBYH TOK, CHHAJraH dYyiaraM €kM epra yJaHUIIAard HOCO3JIMKJIApHU
KyTONMUKHMHT KECKWH Y3rapuiud OunaH Kypcaraam. Xamaa acoCHM 4YaCTOTAHWHI Y3rapullu Ba
AMIUIUTY IAHHHT TYLIMUIK 103ara kKequmu Mymkud, CUHANraH dy/iFaMaad OuTHinran dyiaramrada OymraH
HOCO3JIUK, OMp XuJ KyTOmaru KEeCKMH aMIUIMTYyna K}“ITapHnHuéH?S P2, ;ﬁac?cnﬁ 4aCTOTa Y3rapUIIMHH
Kypcaranu.

AT RBENTLIS:

et 10
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KaTra 6ynMarad MablyM JXOMIArd TEKUC GynmaraH, 2 ps €kd 3 pS ra TapKajiraH rnomexanap
ypamiap €xku FajiTakjiap €KM FaiTaK yJaHWIUIapuaart U30JBILUAAArH JIEKTPCU3JIAHUII €KUM KUCMaH
6ysunumura uwopa 6ymuimu MyMkuH. KOrypysuu TYNKUH XOCHATHHH HAMOEH KHJIYBYM KMYHK KETMa-
KeT CUFMMJM dYyJFamiap ydyH IOMexanap MaHOaCWHHM, CHFUM HeHTpanu Ba IOTyPYBUYM TYJIKUH
noMexanapy KeJUIUH JKOMIAard BakT GapKuHU Haxonaw iynu OniaH aHUKJIA MyMKHH.

0.1.4 Ky nansm na TOK KaHAmapH  y3yK y3yK TYJIKHIT CHITODJIAPH

Arap y3WIMII MOMEHTH Aespiu Oup xuii OyiMaca, y3yK-y3yK TYJIKAH KaiIIapuHu y3UIHII
MOMEHTUIAH CYHI KMECTAIIHY OJIATAA amara ommupnd 6y iMakim. Vxiam aMMo Teruuuga Oup xui
6y/IMaraH y3uaMil MOMEHTJIADU WIrak TYPAArd y3WuLl EpUFHHI Kynnau Gusad spuimmnamm (B.10 pacm
KapajJCuH). Y3WJIMII MOMEHTHIArd Xap 6up kuumk Qapkmap, 6as3u TpaHcopmaTopiap yHyH,
Y3UJMIIAAH CYHT TEOpHAHMLI CXeMacHua Ce3unapiy y3rapuuuapura OO KeJNHIIH MyMKHH (ywby
cxeMa GOILIIAHFMY MMIYJIC Ba y3WiML TyDailiu y3unaH YTHL XOMMCACHHMHI CyNeproSHUHACHHHU
HAMOEH Kiyiaqu) Ba ymby dapkiiap, MysaQakusTiii Ba HOCO3JIMK MaBXKyl 6ynraH Kynnamiap opacuaaru
KUECTAITHY YankamTupub dopumy MymkuH (B.11 pacm KapaJICHH).

Pakamiii Kaiil KMIMLW ycyapuaan doinananunaérran 0yica, ywby wankauuapau Gaprapad
yTr ydyH 10-GYnuMaa KENTUPUIraH YTUL dynkumsicn Taxnunnapu ponnanu 6ynuwn Mymkus (B.17
pacM KapajChH).

VY3yauiinaH KeWHHIM Ky4$JIaHWLl Ba TOK Kali[Ulapy 9acTOTACHAArd Xap KaHaail y3rapuiuiap
ypraHu® YMKUIUIIKA KEepakK. Ymly y3rapuuiap, KaWTHII KOHTYPUHUHT nabopaTtopus epra yJaHWIIMra
yakHaM Ty(aiin ékd CHHOB OOBEKTHHHHT HYKH HOCO3JIMIHIaH kenub YUKKaH OYIULIYd MyMKHH.

V3yk-y3yK TYJIKHH CHHOBMHHM amalra OLIMPHIIAZ, Kyd/TaHHLI KaloM y3yK-y3K TYJKAHHH
HAMOMMII KWJIMIIMIa KapaMmai y3uiuil épUFMHUHE KeHWHIH Y3UJIHLIrada OysnraH HOCO3JIUIH, €KU Xap
KaHIall TAUIKM KUCM YaKHAIIK, CHHOB OOBEKTH €KM CHHOB 3aH)XMPHMJArH HOCO3JMKKA aHHK uiopa
KAJIaIH.

bup KyunaHWll KyJTAHMHUIOMA@H — KeHHHTMCHra  Kanap Oup XWJ  y3WJIMLI  BAKTH
TabMUHJIAHIAHWAA, YOy CHHOB BaKTHAArM HOCO3JIMKJIAPHH, Ky4IAHHLIAA XaMm TOK Kaiiapuzaa xam,
y3UIMLLIApAaH KeHHT 1 TeOpaHuLIapaari hapk GuaH aHUKJIAL UMKOHH OYIafu. B.8 BaB.9 kapaJicuH.
Bupok Oy epaa, HOCO3JHKJIAP y3HJIMII MOMEHTH OJIIMIAH 103 Gepuin xoJaTiapu Xam 6ynub Typany,
OyHpaii xonamiapaa TYJUK TYJIKHH CUHOBUIa nuchaTaH KyimaHWIraH kabu Mysoxasanap KyjnaHuianm
(B.2 Ba B.7 xapajcuH).

9.2 KoMMyTaLHOH UMITYJICJIAp
9.2.1 KyunaHu xaimiapu

KOMMYTAlMOH HWMITYJIC CHHOBJIAPU/A, Ky4IaHWLl 4yJraMm 6yitab OMp TEKMC TapKaJUIIH
Tydaiiam, HOCO3JHMK, YyJIFaM KHCMJIapH, 6ysumIlapy opacuzary €ku qyJramiap ypracuparu €ku epra
yNaHUILJATH KUCKA TYTallyB KYPUHUIIUIATH UM efirnir Gunan 60K 6ynanu. ByHnai HOCO3IHK
Typnapy, TYJKMHHUHT OyTyHja# Tymu® KeTHIIH, CYHHIIMHUHT KMCKapuIM éku Oab3uja TacBHPAa
BaKTMHYAIHK TymKO keTuul OniaH ndofasaHraH Ky laHHLI TYNKUHAAATY KUANWH Y3rapuiiapra cabad
6ynamu. Ly Gouc, KOMMYTaLHOH WMITyJIC CHHOBUIATH quﬂa}éI{ly{; _Ka#nnmapu, Kym HOCOSJIMKIapHU
aHUKJIALIA eTapyinya ce3yBuaH xucobnananu (B.15 pacm kapanciH RGERTLIG!
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TpancdopmaTopiap yuyH, Xap KaHmail YyNFaMIAPHUHT KHCMaH HOCO3NMKIApH (ypamnapparu
HOCO3JIHK, CTMpANapiaru HOCO3IHK, EKU maxobyanu 4yJaramiapaard HOCO3JIUKJIAp), MarHUT OKUM
TyxTal KONULINIa onu6 KelaIy, Ba KydIaHHII Ba TOK Kalanapy 6¥yituya OCOHTHHA AHMKIIAHA/H.

Xap Gup dasa ydyH Ourra Hynramra 3ra Ba KUCKAapMaraH MarHuT KOHTYPCH3 EpUK Y3aKiu
peakTopIIap yuyH, ypamiapiaru HOCO3JIMKJIApHU aHHUKJIall XKyaa KUMKH KU aHUKJIaHMai KOO KETULIN
xam mymxuil. by epaa, epra OKybTH CHUIHM TOKHITHIII KYTIPOK MHKAOPH Sxn pxxuIrTH Tox (fatapaar
TOK) KaWanapu €piaam OepHIId MyMKHH. byupail xonarnapra, yykkuradga OyiraH BaKTHH, Ba KOCHHYC
TYNKMHra KyJTaHAIraH Kapama Kapiiu KyTOra OynraH BaKTHH Kampa6 OJIHII y4yH FOKOpH PyXCaTJi Kanm
KWJIMLI TaBCUs STHIANH.

TpancdopMaTop CHHOBJIApUIATH TYNKAH CYHULIMHUHT Xap KaHjail KUCKapuilM, Keirycu
KyJutaliapaard y3akHuHr GupiamM4u MarHUTIaHALIHHAHT y3rapuiu Tyaiinu r3ara KeJaJuraH TYJIKHH
CYHHLIMHUHT y3yHIIUTH y3rapuwnnad Qapk kunaad, WyHra Kapamaii, OupaamMiu XoJatTiap KaH4aJIMK
SKMH CONHMLITHPHIICA, CO3 BA HOCO3 XOJaT/IapHH @KPATHIL [ITyHYAINK OCOH KEHa/H.

9.2.2 IMmyJC aKc 3TyB4YH TOK Kannaapu

Tox KaiifAnapUHUHT TYJIKUH IIaKkId tpancdopmaropnap y4yH 8.2.4.4 Ba peaxTopnuap y4yH 834
na Tapcudpranras. TYKHH OOLINMAHALIATAH TamKapy, TpaHcopmaTopiapaa y3aK TYHHHULIN AKAHATArH
Ky4IaHHLI TYJIKUHAHUHT Xap KaH#ail y3rapuuid OwiaH fupra KeCKMH TOK y3rapuriiapy, HOCO3JIUK
Gopaurura fanoiar oepanu. Hocosnuk TypuHH MHOOATra OJiraH Xoia, TYIKAH Kalianapy Ky<wiaHuIl
kajulapy kabu cesysuan Oynaau.

10 PakamJid HULIOB GepHil :KyMJIaJaH y3aTyBaH $yHKUHATAD TAXJIHIH

LI Ba SI uMmyjc CHHOBJapHAa paKamii Kaiiaap yCyJiM JKOpUH KWJIMHIAHWJAH Oy¢éH,
HOCO3JIMKJIAPHUA  TaxXJIA  KHJIMII Gyiinya KywuMuya BOCHTAIAp MaBKyA. Y3aTyBud byHKUIUAIAP
TaxuUIapuaa, TpaHchopmaTop HeliTpanuuard €ku KUCKapTHpHraH CUHAIMaraH epra YyJlaHraH
yynFamaard (CUFUMIH YTyBUM TOK) KYJIAHWIraH KydJIaHHil U(t) Ba HaTHKAArd UMIIYJIC aKC 3TYBYU
tokuuHr 1(t) aliHu BaKTIAru Kaiunapu, @ypBEHUHT T€3 TpancdoMpaLsi ajIropuTMU (FFT) épnamuna
MyBO(HK 4acTOTa MHTEpBAIApUTa YTHIIN MyMKHH U(w) Ba I(w).

CyHr Ky4/IaHHII B TOK CIIEKTpJlapira (U(o) Bal(®)), Kyiunaru fiynnap GyIaH MaTeMaTHK ULLIOB
Hepunanu:
a) [(w)/U(©) 6ymuwu OniaH, ysaTuiura JKOM3JIHK (PYHKLMSICHHA XOCUI KHIIHII yHYH, €k

b) U(w)/I(w) 6ymmLI GuuiaH, y3aTUII UMIIEIaHCH (yHKLMACHHM XOCHJI KHJIMLI yIyH.

TpaschOpMATOPHUHT TACCHB TapMOFH yUyH, JKOM3NMUK (QYHKUMACH BA umrenaHc QyHKUUACH
4ACTOTA UHTEPBAJTHIArH XYCYCHH dyukumsuiap xucobnanany Ba TYJIKUH MWAKIUAAH MyCTaKH oyumu
kepak. BUpOK, Ky4JIaHULI CTICKTPH U(w) HOJl HyKTara sra 6yamaraxu cabab, KYIIMHYa, y3aTyB4YH byHKIMA
TaxJWIMAA y3aTHLITa JKOU3JIHK GyHKUHSACH [(0)/U(w) KynnaHuIras. ByHpail y3aTHLI GyHKLUUACH
namynasapu B.17 pacmna KEJITAPUIITaH.

KBaapynoJ Ha3apapusicura acocaH, XOUIIHK yHKUMAGH g@!cgsgn@ap EZpg?ﬁgg‘m KyHAuaaraia

OJIMHAH. .
STANDARTLASHYIRISH VA
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1)ysaruw GyHKIUACH KyTOnaru xap KaHmai UM CHUDKHLI KMCMaH 9yJiFaM HOCO3JUIHIaH
nanoJiat Oepaau.

2) KyrOnapHUHT Xap KaH[al KaJuHIaUuIY, KHCMaH 3JIEKTPCU3JIAHUILIHU aHrJIaTalu.

Bupok, y3aTuiura XOU3JIHK QyHKUHACH Y3rapuiura onub KenamaiiuraH UMITYJIC TOK Ba/éxu
KYJUTAHUJITaH Ky4JIaHHIIl, CHHOB o6BEKTH IMAC GATKU CHHOB 3aH)KHPHIATrH HOCO3JIHKHH funnupan, my
Gouc, MUKH Ba TALIKHA HOCO3JIHKIIApHH aXXpaTHLI BOCHMTACH XUCOOIaHAH.

Y6y ycyn Oap4a Xonatiaap yHyH AcBoTiaHMaraH, Ba aiiHu maiitma QakaTruHa KyLIumya
HATWKAJIApHU YpraHu® YMKMII BOCHTACH cudaTnaa TaBCHs STUJIANLH. CUHOB HATWKANApUHH AKYHHH
KaGy1 KUIMHUIA 7.5 1a KeNTHPUIraHuaek, TynKuH HOopMaNapUHU KUECTALITa aCOCJIaHIaH.

PaxaMJIAIITHPrUWIaD UMITYJIC CHHOBIIAPUAA 1980 fiunnad Gepy KYJUTAaHMO KENMHAMU. bupoxk,
y3aTyB4r QyHKLMsIAP TaXIHIH 6yiinua amajuer Ba anabuéT Kyn HHutap 1aBOMHUAA SUAMUATIN OynraH.
ByHpaait sunausitiapra 6up Heuta cababnap MaBXyJ, XyCycaH,

a) Tpanchopmaropiap Ba XyCycaH 4yaKMOK HMITyJIC CHHOB 3aHXWpJIapHHH, KBaJpONOJb
Ha3apHUSACHHH TYJTHK KYJIam MyMKHH GyaraH, TYNIAHTaH YU3UKIIH 3AHKHUP 3ieMeHTH OHIaH TaKIiM 3T
OyIManay,

b) pakamALITHPrU4Iap HOCTAHIApT, M4Mra YpHATUJITAH CHTHAJIHA IIOBKMHIAH aXpaTyBuU
umbTpriapra ora OYIMIIM MyMKHH, Ba ynap KyHuparunapra cabab GynMUIIM MyMKHH!

- GOLIIAHFHY HOCO3JIMK OeNriiIapuHu To3asab r06opHLIK Ba aHUKJIAHMACAaH KOJIUO KETHUILHNTa,
- TYJIKUH [IAKJIUHAHT )KOU3JINK (DYHKLMACHIAH MYCTAaKUIUIMIAra TAbCHP KYpCaTHIL,

C) TypJi HOCO3JIMK XONaTjiapiiark OFMLIJIAPHUHT SIXIIHM/EMOH TAHKUIUTAPH KEepaKJIN Napakana
YpHATUIMAraHI|rH.

Vwly SAHrM TEXHOJOIWs KeNrycmaa >Kyna Kyund BOCHTa OYmanu, 4MyHKH KUIAN KHCKA
TyTaLIyBJIaH CYHT, AUIJEKTPHUK HOCO3JTUKJIAPU Yy H XamJla MEXaHHK HOCO3JIUKIIAP ydyH XOJIATH! OHJIAHH
HA30paT KWIHO TypHLl y4yH Ky JUTAaHUJTULIA MyMKAH. Ky#iunaru mucosnapia aifHU BaKT/ary Ba y3aTyB4H
yHKLMSIAP TAXJIUIN YIyH Gup HeuTta Kaimiap KeNTUPUIraH.

1-XounaT: pakamiu 6axonaHraH HOCTaHIapT TYIKMH [AKIAPMHAHT KaiAnapyu MHCOIH

- Hocranpap TYJIKUH LIAKJIA y4yH 1,44/46 ps 19 % xaiita co3nail 6unan, IEC 60060-1 ra
MyBOQUK CYHYBUHM TYJIKHH IXyMH OpKajd ypum Oyiinda aHUKIaHTaH, B.18 pacm KapajicuH. by epaa,
paKkaMJIALITHPriy STPUCHHMHT,  HOMABJIyM puMra YPHATUIrAH TEKMC/All aJropuTMIIapH Tydainu
aMIUINTylaH# Oaxoalnara XaToJIiK 10 % naH Oanana OyauIId MyMKHH.

- Hocranpgap TYJKUH IIAKIH y4yH 2,48/50 us, aMIUTUTYAACH >50 % Ba uactota 0,5 MHz nan
kaMm KypcaTiirad TebpaHuIap ara, B.19 xapasncuH. by epna, IEC 60060-1 ra myBoduK GaxonaHuil 50
{s ra TeHr Gynranuna, pakamialTHpri, KypcaTHiIral TeOpaHnIIHIHT GUpMHYM YTUIINTA aCOCIaHraH
XONna IPUM KUIMAT BAKTHU 5 US neb Gaxonand.

- KaTnamIM uyJFaMard HOCTaHIapT y3yK-y3yK TYJKUHIAP YIYH, B.20 pacm Kapaicut. by
epaa KarjaMm MMIEJaHCH y3yK-y3yK epra yJIQHTaH 4YyJIFaMHU, Keckiriy Tyriii0 ketary B HOl arpoduaaru
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teGpannmnapaan onu6 kouamu. (B.8 man B.11 raua 6ynran pacmiapparud OCUHJIOTpaMMaliap €k
pakamu Kaiinnapau B.20 pacM GuiiaH CONMIITHPUIICKH. )

- Bup xun Kaiianapja Typiuya HLUIAHTaH PaKaMIAIITUPTHYIaH ONMHIaH HOCTAHAAPT TYJIKUH
WaK/UIAPHHME Kuécnam ydyH: B.21 pacmumaru muconma ammiutymamard 7 % dapk (1099 kV ra
nucbaran 102.3 kV) Ba T 1 mapamerprmaru 9 % dapk (2.55 ps ra nucbatan 2.34 us) annknanrad. T 2
napamerpraru GapkHu TywyHTUpu6 GYamaiinn. Kanmubpnanran napasies FOKOpH BOITMETP KYPCATKHH
110 KV HHM TalIKWI 3TTaH.

2- Xouat: CUHOB 3aHXXHUPU HOCO3JIMKJIAPH peakuusIapu

- Vivam kabenmumaH epra yuKyHJIU 3JI€KTPCHU3JIAHMIN OMJIaH r03ara KeraH CHHOB 3aHXHUPU
MyaMmoJiapu yuyH B.22a pacm kapancun. LV dysiramaaH y3aTuiyBul CHFUM TOKH Oaxk Ba reHeparTop epra
ynaHummapuaaH OoLKa epra yJIaHHIINra yuKyHJIaHCa, KaMadTHPUIIraH TYIUK TYJIKUH CHHOBH Ounan
KHEC/IaHTaHAaH CYHT Kyiuaruuapra onud Kenanu:

a) Ky4IaHHMLIJa WHIUKALUA HYKIUrH;
b) Tokna aHUK MHIUKALMs OYIMLIH,
¢) y3aTyBuM QyHKUMANAP TaX/IHIHIA AHUK HHAMKALKA O UL,

- V3aryBunm QyHKUHMANA KyTONAp TEKUCIAHHIIM MaBXyl aMMO 4YacTOTaja y3rapui inyk. by
9JIEKTPCU3JIAHUIIHU KYpCcaTaau.

- Vuam kabenumarn HOCO3NHKHU GapTapad 3TraHAaH CYHT, MMITYJIC CHHOBH TakpopJaHu. B.22
pacM KaMaiTHPHIraH Ba TYJIMK TYJIKUH HMITYJIC CHHOBJIApUTAry y3aTHLI GYHKLHAIAP OPACHar OKCaK
MYBO(UKIUKHH KypcaTalu.

3-Xonat: CuHOB 00BEKTH HOCO3IUKIIAPU PEaKLUsIapH

- maxo6yanap Yypracuua yakHaIra ojiub KenyB4H axoOnaH|HY Y3rapTUPyBYH YCKYHAHUHT
pakamiIu Kaiianapunaru Hocosaukiap B.23a pacmpa kentupuirad. TYmuk dMMIyJc Ba y3aTyBuH
(QYHKLUMAZATH Ky4JaHHUII Ba TOKHMHT ailHW BAKTAArd KaHuiapy, KaMaTHPUIIraH TYJIMK TYJIKHH UMITYJIC
CUHOBM OUJIaH KUECAraHaa KUK Y3rapullIapHi KYypcaTaiH.

- Kymon Ba maiina Taptubra CONHII YyJFaMIapDMHUHT PAKaMid Kaianapu y4yH B.23b pacm
KapajicHH. AffHM BaKTHary Ba y3aTyBun QyHKUMA Kaiinapuna xunani Gapkiap ro3ara Kenanu.

Wrapy KenTHpWIraH MUCOJUIApAAri Kaimumapaas, 6apua HOCO3MKIIAp, ailHi BaKTAar1 Kanmap
Oyiiua aHUKJIaHTaHUHU Kypca 6ynanu.

11 Umnync cuHoB 6aéHHOMACH

CUHOB 0ObEKTH/IA YTKA3UITaH HMITYJIC CHHOB XMCOOOTH KaMyiia Ky HHaruiapHu Y3 UuUra OJIMIIN
€3 RLDARY LEENY! 10y
Har il §'3

Kepax.

a) YMyMuil MabayMOTJIap, XXyMJlalaH
8z . }

- CHUHAJIaéTraH yCKYHAHUHI TypH, HOMHHAJIH, Ba qunaﬂuiﬂ{ﬁ;_ SH

- cepus paKamu; :

- CHHOB amaJjira OLIMPWIAETTaH [axo0JaHUII MO3ULHACH,
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- CHHOB CaHACH Ba YTKa3MIALL KOMH,

- nuwnab yMKapyBYUHUHT CHHOB MyXaHIHUCH,

- XapUIOPHUHT ryBOX MYyXaHHCH,

- yCKyHaHH Ka#CH CTaHIapTra acocaH CHHAJIAETraH,

. GerMIaHTAH CHHOB JMapaauapy Ba TYJIKUH LIAKJIApH.

b) xap 6Hp 'Iynrasza S’JTI(G.Z)HHI“&I[ HMHyHC CHIIODIIH I(S"pOO,TyD'IH YKaaADaJI, mymnanau
- CHHOB TY/IKUHJIADHHUHT TypH Ba MarHUTyacH,

- unenTH(UKALMANAL Ba OCOH XaBOJIa KMIULL yHyH Kail[ulapHy paKamal,

- LI, TyiuK €KH y3YK-Y3YK Ba SI yuyH acji CHHOB Ky4JIaHHLIH,

- UMMyJIC T€HEPaTop ydyH ach ypHATHUIITAH rapameTpiap (MYKH Ba TAIIKA);

- ach TYJKUH LaKjiapy napamerpiiapu LI yays (71, T2, Tc) Ba SI yuyH (Th, Ty, T2,
- xap 6Gup CHHOB Y4yH yJall CXeMalapH, KymIlaaH

- kemMManap OenruiaHuIIm,

- KalicH KJIeMMara MMITyJIC KyJUIaHTaH;

- cHHAIrAH Ba CUHAIMaraH (a3ajapHUHr CHHANIMAraH KJIeMMaJapUHUHT epra yJaHUIIHHAHT
JKOWNaINyBapy, >KymyazaH Xap kaHgail epra yJaHMLI KapUIAIHKIAp ¢kl MMIIENAHCIAPUHUHT
KAMMaTiIapy,

- CHHOB 3aHXXUPH dJIEMEHTJIapH,
- Ky4JIaHWLI B TOK YJI4alll MO3HLMACH Ba »oO#nalyBjaapu.

C) CUHOB BAaKTW/@ OJMHIaH TErHILTH KailIJTApHUHT TaKpOPJIAHUIIM CHHOB 6aéHHOMACHHUHT
acocuii kucMu. Arap 6enruaHran 0yuca, ymly Kaianap Teruuiia ynenTH(HUKALMSUIAHTaH OYIUIINA
Kepak Ba TYJUK TYJKHH Ba y3yK-y3yK TYNKUHIApHUA KUECnall 3apyp GynraHna OCOH amajra OLIHPHI
yuyH TETHIIIMYA KOUTALTHPHITaH OynuIIM Kepak. Yk u3MKHUHT MacluTabnanuwy (MarHuTyna Ba
BakT) Xap 6up OCLHIOrpaMmMa €K1 paKamin Kailjyiapaa KypcaTuiarat Oy Kepax.

(72 ]
|

= J
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1 UMMyJIC reHepaTop

2 y3unui EpUFH

3 acocui 3aHKHP

4 y3um 3aHXKUPH

5 cuHOB OOBEKTH

6 KywIaHHLIHK yT4ail 3amkHpu
7 3TanoH epra yJaHHI

8 TOK LIYHTH

9 kyuwiaHH OYIyBUH
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IEC 140502

C,reHeparop CHFUMHU

C1, FOKTAHHUII CHFUMH

C cuHOB OOBEKTHHHHT Camapaju CHFUMH

L CHHOB OObEKTHHHHT CaMapajii UMICAAHCH

Ry MYKH KETMA-KET KapLIHITHK

R, TALIKH KETMA-KET KapLUIHIHK

R, mapasnien KapuiuK

Z., y31yK 3aHKUPJArH KyuuMia HMIeaHe

Z, (C)) xyunaHum OYmyBUMHHHT HOKOPH Ky4JIaHHILUTH
eTKACHHHMHT MMITEJAHCH (CHFUM)

7> (Cy) xyunanum OYayBUMHMHT TACT KYWIAHHLIIH
eIKACUHUHT UMTIEIaHCH (curum)

1 Pacm — OpaTuii uMnyJic CHHOB 3aHKHPH

ABENTLIG!
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Z4
(C1)

1 Ky4JIAHULIHU Y19aml 3aHKUPH
2 Gakmaru ToK
3 HelTpan €ku 4yjiFaM TOKH

IEC 1406/02

4 cUFUMJIUA YTYBYH TOK
5 TOK WyHTJIApH
6 Ky4JaHUIIHW yi4am 3aHXduph  Ba yTyBUH

Z1 (C1), Z» (C2) xyunaHum OynyBYMOard  Ky4laHHLI
umrenancaap (curumnap) (1 pacm KapajCuH)

2 Pacm — UaKMOK HMITYJIC CHHOBHAATH KJIEMMAJIAP YJIAHHILIH Ba KyJUIAHHJIAAUTaH

HOCO3JIMKHH AHUKJALI yCyJIapH

26



O°z DSt IEC 60076-4:2019 (IEC 60076-4:2002, IDT)

Iz

90 % - -
100 % -

<

IEG 1407402

3a Pacm — TpaucdopMaTOPHHHT KOMMYTALIHOH HMIIYJIC TYJAKHH IMAKIH

30 % -+ I =167T

90 % —
100 % —

IEC 140802
3b Pacm — PeakTOpPHHHI KOMMYTAIHOH HMNYJIC TYJIKHH IIAKJIH
| Ky4JaHMLI TYJIKUH LIAKIH T umnysc sHr 10Kopu KuiimaTaan 30 % sa 90 %
2 TOK TYJKHH ILIaKJIN OyraHuIa MOMEHT ypTacuaaru BakT
T BUpTYan OJIIMHTHU BaKT
T, 6GupuHuK HoJraua GyraH BaKT
T4 6enrunanran amruiuty nagad 90% okopu

OynraH BaKT

3 Pacm — TpancdopmaTopsiap Ba peaKTopJap KOMMYTAUHOH HMITYJIC TYJIKHH WAKJLIAPH

0°ZSTANDART  RGENTLIG:
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| Ky4JIaHULIHK YT9aml 3aHKHPH
2 TOKHM yJI4all 3aHXUPH
3 OKJIAHMII Pe3ucTOpH, 8.2.2.1 KapajiCcuH

Zi (C1), Z2 (Cz) xywnanuw Oynysdunard
umnenadcnap (curiminap) (1 pacm KapaJICUH)

M30X. UmnysicHu yuOypuak yJIaHraH uyafamra arbTCpHaTHE Ky IIAHUIHLIH HyKTanad KypcaTuirad

4 Pacm — KoMMyTALMOH HMITYJIC CHHOBHAATH KJIeMMAJIap yJIaHHIIA BA KYJUIAHUJIAANT aH

HOCO3JIMKHHM aHUKJIAl yCyJuiapu
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A njosa
(MaBIYMOT yUyH)

TYAKHH WAKJILIAPAHH HA30PAT KU MPHHUHILIADH

A.1 Ymymuid

MMryJic TYJIKWHIAp, KOHAEHCaTOp1ap TYMIaMHHHU Napasies XoaaTaa 3apAJIaiau, CYHT KeTMa-
KeT paBHLL/Ia yIapHH SJIEKTPCH3IAHTHPALH. KyunaHuil MariuTy1acu GupraMuy Ky4IaHHl
3apsA/NIaHHLIH, 3JEKTPCH3IaHHIIATH KeTMa-KeT KOHIeHCaTopiap COHH Ba 3aHXUPHH perynmpoBKa
KuuTH GuiaH aHuKiaHanu. TYJIKuH WAkt KyTMHYa, TeHepaTop CUFUMIIApH Ba KapLIWIUTH XaMaa

FOKJIAHUMII UMIIeIaHCH OunaH aHUKJIaHaau.

TpaHCchHOPMATOPIAPHUHT HAKMOK MMITYJIC CHHOBHZIATH TYJIKUH LIAKJUIAPHHH Ha30paT KUJIHLI
npuHummapu A.1 Ba A2 1a GepriraH COAANATHPHIITAH d13MalIap cudaruma Genruianrad. Y IapHi

UKKHMra axparca Oynanu:

- JOKOpM MMIEIaHCIH vyJFamiap,
- macT UMIEAAHCIH Yyaramnap.

A2 FOKopHY UMIIEIAHCIN dyIFaMiap (L > 100 mH)

Rs
—O O—L J—r

— k|| ==

— Cy

= IEC 1410/02

A.la Pacm

29




C,reHepartop CHFUMH
C=C,+C, + C, (1 Pacw kapancuu) R, mapanesn kapunnk (1 PacM KapasCuH)
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—O

CQ

=) [EC 1411/02

A.1b Pacm

R. = Ry + Ree, yMyMHil K€TMa KET KapUIMIMK (1 Pacm KapaJCHH)

A.1 Pacm - FOKopH HMIEIAHCTH HyJIFamIap yUyH TYJKHH IIAKJIA HA30paTH

OAMHIY BaKT Kyiuparuda oynanu

RsR c
T, =3X RSH:; X ng - (A. 1a Pacm) (A1)
. cgC
éxu T, = 3Rs X —— (A 1b Pacm) (A2)
Ba SIPUM KUUMAT BAKT
T, = 0,7(Rs + Rp)(Ce + C) (A.1a Pacm) (A.3)
EKH T, = 0,7Rp(Cg + C) (A.1b Pacm) (A4)

EGERTLIG!

R, >> Ry Ba Cg >> C yuyH:

T, =~ 3R x C BaT2=0,7Rp © Cg

JMHTH Ba JyM NapameTpiiapy, To3a CUFHMIIN

YMyMaH OJiraHzia, oJt
nu. Bupok, TabKuUIall 3apypKH, C

YJaHMIaAMral NpuHuumniapra MyBO(DUK peryanpoBka KHIMHa

30
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KufiMaTIapra Kyuiras TpaHcopMaTopHUHr camapanu C; CHFHMH, OJIAMHTY Ba IyM HyKTaH
HazapuaaH TypJu ¢usukaBuil KuiiMaTIap.

Onmuury Bakt yayH, C, Ci=Cp + V(CsCe) xabu XucoOIaHNIIN MyMKHH, 6y epna Cp uzouanust
pryskacu cuFimu, Cs 4y IFaMHUHT KETMa-KeT curumy Ba Ce UyTFAMHHUHT epra ylaHuLl CUFUMA.

Tynxu gymu yuyH Cy, Cp mutroc Ce HUHT KueMu kabu XUCOBIAHHIIIN MYMKUH, OUpIaMiu
Ky4JIaHHLI TapKaJaulIura 6ok xosina. Kypunud TypubnuKy, Ky amMaiuil Xonarnapaa, AyM HyKrau
nasapunaH Ci, KaTTa axamusTra sra smac ((A.5) TeHrjaamacu KapaJiCuH).

L. 20 mH man 100 mH rada jnuanasoH opanuFuna Oysiran camapaiu WHIYKTUBJIMKKA Ora
qysIFamIap/a, dyJiFaM HMIenancH 3JIEKTPCU3JIAHUII BAKTH Y3rapmMac KaTTaluriHH ce3uiapiiu gapaxana
xamaiitupub robopamu (T = R,C,). bynmait xonatiapia, T, xuiimariap TYFpUIaH TYFpH (A.5)
TeHIJIAMACHTa acocaH co3iab GynMaiiu. YViwby TabCUpHU XUCOOra ONULI YHyH, taxpubdara kypa, R,
(A.5) TeHrnamacuaH OJIMHraH KuiiMaTaaH ukkura Y 6apasap Kyn GynraH KuiimMarra OLIMIIHN KePaK.

A.3 Macr ummenatcau gyaramiap (Li < 20 mH)
OJMHIM co3Jamiap y4yH, FOKOpH UMINESIaHCH 4qyFaMIapHUKK Kabn Ky IaHIa/H.

T{aKUH AyMHHH CO3JIall yIyH, CHHOB 0OBEKTH YHUHT CaMapaii HHAyKTHBJIMTH kabu A.2 pacmaa
KypCaTHIraHWIeK HAMOHHUII STHIIMIIH MyMKHH.

—0 O

#"— 9 L
© (v
.

[EC 1412/02

A.2 Pacm — [acT umneaancau dysaramiaap y4ayH TYJIKHH 1YMH Ha30paTH

Uy CUHOB Ky4JIaHMIIK, 3aHKUPHUHT Tymu6 kerni KodpPUUHEHTH k kuiimaTura OOFJIMK X0Jia
TeOpaHyBUaH KU SKCIIOHEHIHAT 6ynamu. Tankuauii papaLIza (k = 1) éxu yTa tauxuguit (k > 1) Tymun
KETYBYHM 3aHXMPJAp IKCIOHCHUMATL srpuapra onud Kejany. Bupok, ynap onaraa spoKCH3 oynanu,
yyHKH MYBOGMK KapLIMIMK kufiMaTyiapy Uy Ky#uo Gynmaiiurad OJNIMHIH BaKT JIABOMUNJIMTHHA
Oepanu.

k < 1 6ynraHuna, CAHOB Ky4JIAHUIIH Kyinaaruia Oynanu

U, = Ue ™ (cos wt — %sin wt) . e~ cos(wt + @)

cos ¢
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w? = 1
° LG,
1R,
* =30,
_a k
tanrp—-z——:__l_kz

Ba TyIUO KeTHLI K03(hhUIHEHTH

Ywby kydnanuw Tywub kerraH TeOpaHMII TYJAKMHMHM Tamkun stagd (A3 pacmaa

KYpCaTUIraH).

IEC 141302

A.3 Pacm — Tymu6 kerran redpanuin

T2 Hunr GupuHumn xucobnanummaa Rynonra renr 6ynamu. [lynna (A.6) TeHrnamacu Kyiunarnya

o6ynanu: Uy = Ucoswot Ba spuM KUIMaT BaKT Kyluaaruia
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6rpoK ymly Hazapui WapT, YYKKUCH 100 % GynraHkapama Kapuid KyTOMMK TyrHOKeTMaral
TeOpaHULIHY KEJITHPAZa.

Kapama Kapiuu KyTOJHKHHHT Gynpmail rokopu TeOpaHMLIH, ¢akarruHa CHHOB HYEKJIOBJIAPH
Tydaiimi KUCMaH JJEKTPCH3NAHMUI Ba Ky4iid 3JIEKTPOA MexaHHU3Miapura onub KejnyBuH FOKOpH
teGpanum 6ocumuapu Tydaiinu ypamnapapo Ba qyaFamMiIapapo U30JSILMA OPTHKHA f6ocuM OCTHIA
6y mymicnn, Hly ca6ab, xapama xapH Kytd Ur IyKKHCH, GHpIAM IH TYKKH KHAMATIITHIID 50 % ra

yekJaHraH OYIMLIM KepaK.

50 % ra ueknaHran kapama kapuru KyTO Ur 4¥KKUCH GunaH, SKUAAUA TymuO KEeTULI Aapaxach
HAMOMMII ATUJIMIIHN Kepak, OyHUHI TabCHPH SPUM kuiiMar BakT wyHaa (A.7) TeHrjgamajaaH OJMHIAH
xuiiMaToaH Kuckapok Oymanu. by xonat y4yH Tymu6 ket Ko3pPUIEHTH k = 0,25 Ba spUM KMAMAT
BaKT Kyhuaaru4a

T, = V0.5L.C, (A.8)

(A.7) Ba (A.8) TeHramManapu CHHOB ob6bexti Ly éxu curuM redepatopu Cg MHAYKTUBIIMIH CO3JIALI Aynu
GuiaH TYIKAH DyMMHH Ha30paT KWIALI ydyH iyprukHOMa Oepas.

L CHHAJIMAaraH 4yJiFraM yJaHUILIapyu TabCUPH OCTHAA Gynanu. KMCKa TyTalIraH, epra yjlaHraH (onmatui
yJIaHULLIAP) CHHAJIMAaraH dyJIFamiap 6uan 6upra, Ly, TpaHCHOPMATOPHHUHT TAPKAIMLI WY KTHBIMIH
6ynanu. Bynnail KOHQUrypauMsiaru CHHOBIAP, KUCKAPOK AyM HaTH)KACHHH Oepcana, dyjramiap €xKu
yyJIFaMJIap KHCMJIApH YPTacHIark U30JsiLusiapra KU 6ocuM Tyumiura cabab 6ynaan. bupox,
KMCKa IyM, Bowka MaBxya OyiaraH KOH(UrypaLusapaas GapKiy, epra yJIaHUILIH qyJIFAMHUHT
ypracura bocum Gepmanau, 1yHKH KUCKa TYNKUH JyMH, Ky4IaHHLIIHYA y30K BaKT yuuiab ypManu.

Camapaiy MHIYKTUBJIMK, CHHA/IMAraH dyJFaMIapHUHT KapLIMITHE FOKJIAaHMILIY Ba CUHAJIMaral
yyFaMIap KJIeMMaapHiari Ky4IaHHL, yIapHAHT TErHILTH YaKMOK MIMITyJICUTa A0 Gepril
fapakacHia, 10Jily34a ylaHran yyaramiap yayH 75 % éxu yuOypuax yJaHras dyjaramiap ydyH 50 %
JlaH OLIM6 KETMACIMK YeKIOBIapy Ounan Oupra OLUIMPHUIIULIN MyMKHH.

C, MMITYJIC T€HEPaTOP AapaKaJapUHUHT KeTMAa-KeT KM MapajIeN ylaHuuiapy GuiaH y3rapTHpPHIHIIL
Mymk#H. (A.9) TeHrnamara MyBO(HUK, renal STHIFAH MAHAMAJ FeHEPATOp CHFMMH KyHuiariia

_ 2%
Cg =2 Lt (Ag)

Bupok, xyaa nact Li kuiimMat Gynran €ku I0KOpHAA KeNTUPHJIraH Ky'JIaHHIl yexsiopaapu tydaiinu L,
CHHAZIMAraH uyJFamiap KJIEMMaNapHHUHI epra yJIaHHLl KapLIMIHInR Quaan, omqux@z @”/lmaﬁnmaﬂ
S RIU QRN & i

#Aad
xonatnapaa (A.9) TeHraMaCHHUHT WapTIapuHu Haxxapud 6§’HM3.I?I)1]§1%%H2§O [aTIIap XaM, léxamﬂn. Bynnai
o Akl ‘;*T BEE,\ ¥ A
XOJIAT/Iap/a 3aHKHPHUHT 3JICKTPCU3NIAHHII BAKTHHUHT y3rapmac KaTTAJIMIH KyHuaaruda

Ky AD AT I
BAVL LORATING

SH (A.10)

T=——
s

Vmby TeHrnama, TYJIKUH AyMHHH CO3JALIHUHE Gowka HynuHu KypcaTamu. bupok, R HUHT JKUAAUA
KaMaiin6 KeTHILIH, UMITYJIC TYJIKHHUHUHT 4¥KKHCHIA kypcaTuirad TeOpaHMIIIAPTa B XajlaH TallkapH
o1UG KeTUILITa XaMIa OJINH TAbKHMUIAHTaHHIEK XaJlaH TallKapy Kapama KapIiH KyT6 uyKKHCUra onuod
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kenanu. bynnai xonartnapna, TYakuH 6ownHY Hazopar kuwikw yayH Cp KyKMMYa KIAHUI CHFUMUHA
Kynaw Tascust stunand. HlyHna, rOKIaHUII CHFUMH, KHYKHHA KETMa-KeT pe3ucTop Ry HUHT canbuii
TabCUPUHU KaMaHTUPAIH.

Arap IOKOpU/a KENTHPUIITAH TYIKUH IyMHHH HA30paT KMIIMLI yCyJIapid MyBOMHK APUM KHMIIMAT BAKTHH
osnuura erapiu 6ynmaca, KUCKapoK sIpUM KHUIIMAT BAKTHU €ku A.6 pacmra MyBOQMK CHHOB OCTHIArd
'IyJ’II"ClMJIQpXIHIIF CHIIQIMAarari ImeMManaprma epra ynaxmm I(,apL[IHJTHI"HIIH I(S"J'UI&I.I.I S’ipTacnna Mypocara
KeJIull kepak. by epma sHa dyiarammap kieMMajapuiard Ky4laHHMIL, yJapDHUHT TErMIUTH YaKMOK
MMIyJICHTa 1O OepuIl AapaxaCuiaH, FoJy34a yJIaHraH yyaramiap yayH 75 % éku yubypuak ynaHraH
uynramiap y4yH 50 % nan omub KeTMACIUK YEKJIOBIAPH KYJUlaHuIanu. BUPOK KUCKAPOK SpUM KUiiMaT
BaxT a3anpox O6ynaam.

A4 pacmnaru 3-myHKTAa, YyNFaMHUHT OMP y4H TYJIMK epra yJaHTaH SKBUBAIEHT TpaHC(GOpPMATOp
kypcatuirad. Arap ytub Typysuu Ci Ba C; curumiap, epra yiaaurad C3 curumaan katra 6yca, 6yHna
rpaduknarn M srpucu GunaH OUp XHJI Ky4lIaHWLI Tapkamuwu keiu® uukamu. CYHrru Tapkamum N
4u3ury Ousian KYpcaTunran Ba TebpaHui sryBuucd M Ba M’ srpuiapu ypracuaa Oy IHIIMHY aHIIATaIH.
Arap yTub TypyBUM CHFMMJIAp €pra yJaHraH CHFUMJIADIaH aH4a KMYKuHa 6ynca, O srpucu 6unan 6up
XUJT Ky4JIaHHII TapKanuu kenu® uukanu Ba Ttebpanuin sryBuncu O Ba O’ srpuiapu ypracuna
Oynuwnnn anrnatanu. Byumait kouburypauus Gunan, 6y epha JUHMS KIEMManapura KyJTaHWIraH
Ky4JaHUIIIAH OWKO KETYBYM 4yJFaM KHCMIIADH MaBXyZ, aMMO, ywiOy 4yJFamiap acocaH y30K BakT
y3rapmac karranurura sra, Ba T Hykra y4yH MakCHMan Kuiimartraya TeOpaHHII BakTH KJIeMManapia
KYJUTAaHHJITaH KY4JIaHWII YYKKH KHAMAaTHUHT 50 % Tymn6 KeTHULIM y4yH acoCaH Kepakjnda y30K 6ynanm.

Ywly cuHOB KOHUrypauusicH, 3aHXKHP KapLIMJIMMH OUIMACIUTM Ba 3aHXKHD FOKOPH HYacTOTAiM
roMexajiapra sixuu »aBo0 Kairapuimu cabad, TOKHH Yirdaun yuyH >Ky1a MOC KeJIau.

. l —R &
1EC 1414802
1 uMnync resepaTtop C1, C2 yTub TypyBun curumiiap
2 3nexTpcUsaruy Cs epra yjaHraH CUFUM
3 TpaHcdomparop Cq, Rs, Rp (1 pacm kapasicuH)
Xep L1, L2 unoykTHBAMKIAp

A 4yJsiFam KjieMMacu

B gynram HeliTpanu yuu

E uynram knemmacugaru KydiaHuul
aMIUTUTYy aCH
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4 Pacm — TYAKHH IyMH KaJTa y3yHJIUIH TAbCHPH

Bolka MapKya OynraH KOHQUrypaLus 6y, CUHOB OCTHHArH HyJFaMHMHE epra yJlaHraH y4ura
KApIIMJIUTUHM  KYLIHLL. Ywby koH(uUrypauus GocHMHM YpamaaH ypamra Ba FaiTakiad FaJITaKKa
y3rapTHPUIIM MYMKHH, y3rapuil MHKIOPH dyJIFaMHUHE BaKT y3rapMac KaTTajlurura GoFauk. A.S
pacmaard 3-TyHKTH, CHHAIMaraH qyJFaM y4H DE3MCTOp OpKanu epra yJaHraH, OfaTWii SKBUBANICHT
TpatcdoMpaTop TAPMOTHIIH kypcaTams. Arap y1u6 Typypm Ci, C, curumiiap, epra yJaanrail Cs curum
GuiaH COJIMLITHpraHjaa Kyaa KarTa 6ynca, rpapuknaru P srpucy Gunax Oup xui TapKATMIIK Kenuo
yukaau. SkyHuit TaKcumai, Gapua éxu neapiu Oapua KywIaHHII pesuctop aTpodua 103ara Kejiras Q
srpucy OunaH Oup Xun Gynanu. TeGpaHuII STYBIUCH cyur P Ba P’ arpuiapu ypracuaa Oynany. Arap
epra yJlaHraH CHFUM YTHO TypyBUH CUFIM GuIaH COMULITHPUITAHNIA KaTTa 6ynca, rpaduknart S arpucu
Gunax Oup X1 OupJamMyum TapKaril «enu6 YnKany Ba Kaitanad Q arpucu cudaTyia OMHHUIIN MyMKIH.
TebpaHuLl 3ryBIUCH XO3HP S Ba S’ ypracuna. llynra Kapamaii, dyJiFamiap KucMiuapuaa epra yJaHuLIIa
XaJUIaH TALIKApH FOKOPH KyH4JIaHHLIIAp 103ara keauin MyMKnH. Kepakiy y3yHIHKIard TYNKUH AyMHHH
oMU y4dyH KepaKiInya KaprijiiK KeNTHPHG YMKAPHIT yMYMHH kaOyJsl KHJIMHIaH aMajiuer xucoOnaHanu
Ba PE3UCTOPIA K03ara Kenaauran KydJ1aHHII TerkLT 9akKMOK uMmyJicHra 1ot Gepuill AapaxacHHIHE 75
%/ ra yekJaHraH. Arap OXHPTH MUCOJIIA TErULIIH TYIKMH LYMHHU OJIULI yHYH Tanab STUIIraH KapLIuiuK
KUIMKPOK BynraHuma, sKyHUH TapKaiill ypauFn Q° raua TywraH Oymapau Ba TebpaHuL STyBYHUCH
xo3up S Ba S’ ypracuna 6ymap anu. TynKuH OyMH Y3YHJIUTH Ba KapIIMIMK arpoduuard Ky4IaHuil,
KYJUTAHUIITaH KapLIMIHK KUiiMaTHHYU QHUKJIAW YIyH XMCOONaHULIN KePaK.

Ywby CHHOB KOHQHUIypaLuacH, AMHUA OXHPHU HM30JALMsCHTE MyBOGUK TYJIKHH LIAKIHHA
Kynaiian, KapiuuiInK HOCO3IMKHH AHMKJIALI Ce3yBUAHINTHHYA O3THHA TyIIHPCana, epra yJlaHULIl TOKUHH
xucobnau yuyH TyFpU KeJaau. TlacTnab, TYMUMK UMIYJIC Ky4IaHHH gynram arpoduna Ba KapuImiuk
KETMAa-KeT KYJTAHNJIA/N; WYHHHT yHyH, dyJraM arpoduuarst 60cHUM Kamaau.

{EC 141502
o RGENTLIG!
1 umIyJiC reHepaTopu GERTLIG!
STAH LASHTIRISH Va

2 aneKkTpcusaarud
3 TpaHchopmaTop
X ep

e L5

A.5 Pacm — Pe3ucrop opKaJu epra yJ1aHraH qyJaram

e

VIMIIyJIC TeHepaTop Ba CHHANAETraH HyJram ypracura UHAyKTHBIHKHH Kymuw, 0ab3u XoIapaa
R, 6uad mapajuies XoJaa yMyMH# HHIYKTHBJIUKHH omupany (A.6 pacm KapajicuH) Ba akaT UMIYJIC
reHepaTOpia MaBkya OynraHuiaH Kypa KymuH4a TYJIKUH AyMH BAKTUHH OLIMPHUIIH MyMKHH. Yoy
KOH(UrypaLys, TYIKHHHAHT OJIMHIH naifTHIA SHEPTUSIHU UMITYJIC FeHepaTop/aH MHYKTOPra y3aTHiura

5

W
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ACOCJAHIaH Ba TYJIKMHHUHI TyM KHCMUIA SHEPTIAHH VHIyKTOpAAH 4yJiFamra y3aTHilra acoCJaHraH.
Viwby koHpurypalms Onnan AyM BakTHAATH GXIIPUIAHHALT MUKIODH YyJIFaM XyCyCHATIApH Ba MyMIHH

OynraH HHAYKTUBJIHK kuiimaTnapura OOFJIHK.

KoMMYyTaLHOH UMITYJIC OJIAMHTH BaKTHA Jespin Oup XU MyJioxasajap Ky nnaHunanu. bupox, Oy
XOJaTAa camapajii TpaHcpopMaTop CHFUMH C; y3yHPOK OJIAMHTU BaKT y4yH, camapaiy 4yJiFaM epra

YJIQIHI CHIHMH C. Gutan Gup xut 6ynanH.

IEC 1416502

1 YMyMuil 3aHXHp MHIYKTHBIMTHHH axmuiam ydyH Rs Oumad mapaniei XoJa KyuuMia
WHIYKTOP Ky/laHauraH spim KuiiMaT BAKTHH sHaJ@ sXIuam yeyiu ym1ad YMKUIMOKIA.
2 CuHanras Kjiemma
3 CuHaJiMaraH Kjiemma
A.6 PacM — mACT MMIIEAAHC]IH YYJIFAMJIAPHHU €pra yJAHHII KAPIMIMWJIATH

36




O‘z DSt IEC 60076-4:2019 (IEC 60076-4:2002, IDT)

B nnoBa
(MabIyMOT y4yH)

(OnaTwii 0CLHJIOrPAMMAJIAP BA PAKAMIIH Kaiaaap)

Kyifiaru KeNTUPUITaH CO3 Ba HOCO3NUK XOJIaT/IapH OCLUIOTpaMMallap Ba paKamIId Kainnapw,

KOHLIGHTPUK ailflaHa dyJFaMiId y3aK TypAaru TpaHCpOpMATOp Ba LIYHT peakTopiiapia YTKasuiraH acl
CHHOB Kaiiu1apiaas onuHraH. SHa kentupud yTunanik, ymby ocLuorpamMmanap aci 6yaranu Ounas,
TYpJIM Ky<wIAHWII, KOHCTPYKLHMS Ba ymia® dukapumard Oowka TpaHcdopmaTopaa aHMKIAHTaH
dapxmap Oy epnarn Ownadn Oup Xui Gynrann OGunaH, Oump xun cababnas Keaud uMKKaH ned
xucobmaHMacauru kepak. MyaisitH HOCO3JTMKHU KypcaTn6 YTULIAH MAKCal, yMYMHUH itypukHOMa Gepui.

B.1 JKagsan — OcupiorpaMMasiap Ba pakamii Kanaiapaa KYpCATHJIFAH MHCOJUIADHHHT
KHCKA4Ya 0aénu

Pacm Mucoaaap \ Bbyanm

YaKMOK HMITYJIC CHHOBH

TynuK TYIKUHOArH HOCO3JIMKIIAp

B 1 | Jlunmsman Heiitpanraua Gyiran, CHHAITaH OKOPH KYWIAHHILITA 1yJFaM arpoduaaru 9.12;9.1.3
HOCOBJIHK

B 2 | Compannap opacHiary, CHHAITaH FOKOPH KyWJIAHMIIH HyJFaM KUPHIIHAArH 9.12;9.14
HOCO3JTHK

B3 | Katzammap ypracriar, KynoJ KaJamJii MAXO0TAHHII Y IFaMH/IArH HOCO3IHK 9.1.2,9.1.3;

B 4 | Tamku maxo6IaHHIN dy FAMHIATH IAXOOIAHHII YTKA3YBYHIAPH OPACHIArH 9.1.2
HOCO3JTHK

B 5 | Maiiza kanamu maxo0/IaH|I Yy IFAMHUIArk OUTTa KATJ1aM OpacHiart HOCO3IHMK 9.12

B 6 | Acocuii FOKOPH KY4JIAHULILIH HyJIFAMHUHT Napaiea YTKA3THYIAPH YPTACHAATH 9.12
HOCO3JIHK

B 7 | V301auusioBys BTYIKAnap yPTacHaArH HOCO3MHK 9.14

V3yK-y3yK TYJIKHHAArH HOCO3JIHKJIAP
B 8 | Cumanrax acocuii FOKOPH Ky'IAHHILTH TyJIFaMIArH Ypamiap OpacHaard HOCO3JTHK 9.1.4; 10
B 9O | Maiina kaaamiIH maxo0aHHII Yy IFAMAIATH ypamiap opacuaru HOCO3JIMK 9.1.4: 10
V3yK-y3yK TYJIKHHIAP — Y3rapHILIAPHUHT y3yJIHIITa 0yJraH TabCUpPH
B 10 | Bup Xu1 y3uIunn BaKTUra 3ra CHHOBJIAp 9.1.4;10
B 11 | Karra Ba KUUMK y3MJIMII BAKTHIA 3ra (papKIH CHHOBJIAP 9.14; 10

dapKaapHU KeITHPUO YHKAPYBYH HOCO3 GyamMaran xoJiarTjap

B 12 | [Maxo61aHUIHK ¥3rapTHPYBYH YCKYHAAATH TH3HKIH OyIMaraH pesHcTopiap 9.11
TaBCHPH
B 13 | leneparop unmiammaard (hapkiap TabCHpH 9.1.1
KoMMMYTALIHOH HMITYJIC CHHOBJIAPH
B.14 | TparcdompaTopaars KOHHKapId CHHOB 8.2.2.1
B 15 | TpaucopMaTOpHHHT aCOCHH FOKOPH Ky/IAHHILTH TyFaM HOCO3JTHIH 92.1
B.16 | Peaxropaaru KOHHKAPJIM CHHOB 8.3.1,834

Viarum GyHKIHACH TAXJIHIIAPDH
B.17 ! TY MUK TYIKHH B y3YK-Y3yK TYIKHHHUHT Y3aTyB'1H (bym(mmcm kadcnant 1 {ﬁggk}m i 2.1.4;10

v G

HocTaHAapT TYJKHH MAKIIAPHHBATGAXOMAINE 17 15 1cy  yy
B.18 l PaKaMJIAIITHPTHYHAHT TSKHCJIALI STPHCH aJITOPHTMIADHHHHT THCHPY . L 7.52;754.1:10
Ve &l NAZDERTEMS
N
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B.19 | Onueras TeOpaHUIIIap EpAaMuia faxoJam

B.20 ‘ KaT/aMI4 4y IFaMJard HOCTaHAapT y3yK-y3YK TYJIKHH

7.5.2;10,75.4.1

\ 10

B.21 ‘ HocTaHAapT TYIKHH IAKIAPHHHT TypJIU paxKamIalTHprutIapaa COTULUTHPUIT

CuHOB 3aHXHPH HOCO3JIHKJIAPH
22 ‘ ¥ ram kaGemuaas epra 6ynran YAKHALLIAH KEJIHO YUKKAH CHHOB 3AHYKHP HOCO3JTHIH

CHHOB 00bEKTH HOCO3JIHKJIAPH
TYAUK YAKMOK HMITYJICH, IAXODTAHULIHK y3rapTUPYBUH yCKYHAXArH maxo64anap
MAiLIA MAXOOIAHHLI 1y TFaMJIAPUIATH HOCO3IHK

opacHaary Ba Kymo. Xamia

\};“'—L’l—;‘ (1) ' ‘ l I ' l ;
(S W 1 3 1 | 1 L (2) i i B P ; 1 !
P AV A ‘LW (3) LA PR N N S S
EC 141762 JEG 1418038
B.1a Pacm — KamaiiTHpH/IraH TyJIMK B.1b Pacm — TYJIHK TYJIKHH (100 %)
tynkun (75 %) HOCO3JIMKJIAPCH3 HOCO3JUK OMIaH

(AmmauTypanap TeHTNALITHPUIMAraH)
1 Ky/IaHWIrAH UMITYJIC, pasBepTka 100 us
2 macT Ky4JaHULIH 1yJFaMra yTraH Ky4iaHull, pasBepTKa 100 ps
3 meiTpan TOK, pa3BepTka 25 ps
B.1 Pacm — YaKMOK UMITYJIC, TYAMK TYJAKHH HOCO3JIMIH - 400 kV reneparop
TpancopMaTOPHUHT IOKOPH KyWIAHHILIH 9yJIFaMu aTpoduaaru JHHUAAAH KJIeMMara
0yJaraH HOCO3JIMK

0 7STARDARY KGENTLIG!

Al

gTiRisH Vi
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IEC 141902 IEC 1420002

B.2a Pacm — Y3yk-Y3yk TyaKuH (1 00 %) B.2b Pacm - Y3yK-Y3yK TYJIKHH (100 %)

HOCO3JIMKJIAPCH soco3auk Gunan (1 Ba 2 H30XJap)

| KynIaHUIraH UMITYJIC, pa3BepTka 10 ps
2 HeWTpal TOK, pa3sepTka 100 ps

M30X 1. Hoco3nuk y3HIHLI MOMEHTHAAH OJAHH coaup G¥araHu yuyH, TYITHK TYJIKUH HOCO3ITHIH aeb

KYpHIaau.
M30X 2. 2 jis JaH KSHUHTH HOCO3TUK KyHIaHHII Ba HElTpa TOKH OCLMIIOrpaMMacHaa aHUK Kumb

KypcaTHIIraH

B.2 Pacm — UAKMOK HMIIYJIC, TYJIHK TYJIKHH HOCO3JIMIH = 115 kV TpaHcdopMaTOPHHHT
JOKOPH KYUWJIAHHIILTH 9yJIFAMH KUPHIIHAATH cnupaIap 0PacHAArd HOCO3JIHK

.. 39
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EC 1422/02

JEC 142102

B.3b Pacm — KamaiiTHpuJIrad TYJHK TYJIKHH

B.3a Pacm — KamaiTHpHJITaH TYJIUK TYJIKHH
(75 %) HOCO3MUK onJaH

(62.5 %) HOCO3JIMKCH3

(AmnauTynanap TeHr AL THPHIIMAraH)

1 KyulaH|Iral MMIyJac, passeptka 100 ps

2 KMCKAPTUpPMIITaH, OUTHILTAH epra yJlaHraH qyJjr
3 HeWTpal TOK, pa3BepTKa 100 ps
U30X. 30 ps aH CYHT KyH1IaHHIIAa a
ocLuJorpaMmanapu

aMIaH y3aTHIyBYd CUFUMIIH TOK, pasBepTKa 100 ps

HUK KypCATHIITaH, YTyB1H CUFUMJI TOK Ba HEWTpaJ TOK

400/220 kV TpancdopmMaTOpHUHT KY1oJi KagamJiu

B.3 Pacm — YaKMOK UMITYJIC,
papo HOCO3JIHK

maxo0aHum ‘ly.IlFﬂMl/lIlal'l/l KarjgamJja

D

&

0°ZSTANDART  AGENT
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[EC 1423702 EC 1

B.4a Pacm — TYJIHK TYJIKAH (100 %) B.4b Pacm - TYauK TYJIKUH (100 %) HOCO3JIUK
HOCO3JIMKCH3 onjaH

1 KyJuUtaHWIraH UMITYJIC, passeptka 100 ps
2 HeiiTpas TOK, pa3BepTKa 100 ps

3 HeiiTpal TOK, pa3BepTKa 25 us

4 ueiiTpan TOK, pa3BepTKa 250 us

M30X. KynmaHuirad HKKHHIH TYAUK TYIKHHHAHT Gapua Kaianapuaar KK y3rapuuuIap OunaH

KYpCaTUIraH HOCO3JIHK.

B.4 Pacm — YakmMoK HMITYJIC, TYAMK TYJIKHH HOCO3JIHIH = 400 kV reneparop
tpanHcdhopMaTop TALKH AX06AAHMI HyJFAMHAATH HKKATA 1.1 % KATJIAMMAATH YHKHILIAP
opacuaary HOCO3JIHK

0 ZSTARDART KGENTLIG!

Va
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[EC 1428402

IEC 1425402

B.5b Pacm — Tyauk Tyakun (100 %) HOCO3JIUK

B.5a Pacm — KamaiiTHpHIAraH TYJIMK TYJIKHH
onnax

(62.5 %) HOCO3THKCH3

1 KyJTaHUITaH UMITYJIC, TYJIMK TYJIKUH, pa3BepTKa 100 ps
2 KHCKApTHpHJIraH, OMTHLITaH epra yJlaHral yyaFaMAaH y3aTUIlyBUM CUFHMITH TOK, passepTka 100 ps

M30X. Kyumanum Ba CUFMMIIM YTYBYH TOK OCLIMJIOrpPaMMAaTIapiaa KYpCaTHIraH HOCO3THK.

TYJIMK TYJIKHH HOCO3JIMIH - 220 kV TpancdopmaTopaaru mamnaa

B.5 Pacm — HaKMOK MMITYJIC,
MTTA KATJIAMHAATH KHCKA TYyTalIyB HOCO3JIMTH

KAZAMJH IAX00JAHU I Yy IFAMHHHT 6
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B.6b Pacm — Tyauk Tyakun (100 %) HOCO3JIUK

B.6a Pacm — KamaiTHpuirad TyJIMK TYJIKHH
ounaH

(62.5 %) HOCO3JIMKCH3

| KyJIRHUITaH UMITYJIC, pasBepTKa 100 ps
2 HeWTpaj TOK, pasBepTKa 100 ps

3 KUCKAPTUPHITaH, OUTHLITaH epra yjlaHran yysIFaMzaH y3aTHITYBYH CHFHMIIA TOK, passeptka 100 ps

M30X. 30 ps - 35 ps AaH CyHT HeiTpas Ba CHFHMIIH YTyB1H TOK ocLuaorpamMmanapu OumaH aHuK KypcaTuiran
HOCO3JIMK, KY/UTAHWITaH Ky'IaHHII OCILIMIOTPAMMAaCHa 3¢a KYpCcaTHIMaraH.

o0co3urH - 220/110 KV TpaHcopMaTOPHHHE ACOCHH

B.6 Pacym — UaMOK UMITYJIC, TYJIHK TYJKHH H
panjen yTKasru4aap opacuaaru HOCO3JIHK

HKOpPH Ky‘l.ﬂaHHl]lJll/I qynramnzxaru na
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B.7a Pacum - Tyaux Tyakun (100 %) B.7b Pacm — Y3yk-y3yk TyaKkuH (115 %)

HOCO3JINKCH3 HOCO3/ MK Guian (130X 1)

(AmruuTynanap TeHIJALITHPHUIMAraH)

| KynnaHuaras ummysnc, passeprka 10 ps
2 Heittpan Tox, pa3sepTka 15 ps

N30X 1. Hocosnuk y3umui MOMEHTHAAH OJIANH COANP GynraHu yuyH, TYIHK TYJIKHH HOCO3IUTH aeb

KYpUIaaM.
M30X.2 DHr I0KOPH KYTAPHUIHLI JaH CYHT Ba y3HIHII MOMCHTHIAH O/
10% Tymm6 keTHIl Ba HEUTPaI TOK OCHMIOrpaMMacH OunaH KypcaTHITaH HOCO3THK.

JMH Ky4JIaHHII TYJIKHHHAA

B.7 Pacym — UAKMOK HMITYJIC, TYJIMK TYJIKHH HOCO3JIMIH — CHHAJIAH HyJIFAMHHHE 66 kV
BTYJKACHHUHT H30JISIUAJIAPH OPACHAATH HOCO3JIHK
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B.8a Pacm — KamaiiTupuiaran y3yk-y3K B.8b Pacm — Y3yk-y3yk TyakuH (100 %)
TYAKUH (60 %) HOCO3JIMKCH HOCO3JIUK OHJIaH

1 KynnaHWIraH UMIyJC, pa3sepTka 10us
2 KMCKAPTUPUIIraH, OUTHLLITaH epra yJlaHrad 4yjifam/aH y3aTHIyB4U CUFMMIIH TOK, Pa3BEPTKa

50 us
3 HelTpasn TOK, pa3sepTkak 50 us

M30X. 10 ps - 15 ps gas CyHr YTyBUM Ba HEHTPA TOK OCLMIOrpaMMatapy OUlaH aHHUK KYPCAaTHIraH HOCO3MHK

B.8 Pacm — YaKMOK MMITYJIC, Y3yK-Y3yK TYJIKHH HOco3aurHd - 115 kV TpancdopMaTopHUHT acocuit
IOKOPH KYWIAHHILIH YyJFAMHIATH ypamjap Opacuaaru HoCo3JIHK
0 ZSTARDARY  AGENTLIE!
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B.9a Pacm - KamaiiTupuarau ysyk-y3k B.9b Pacm - ¥V3yk-y3yk Tyakun (115 %)
TYJKHH (70 %) HoCco3IHKCH HOCO3JIMK OHJIaH

| Kynnanunran uMmysc, y3yk-y3yk TYIKUH, passeptka 50 pus
2 KMCKapTUPUraH, OUTHILTAH epra ylaHraH 4yIraMaaH Y3aTHJIyBYH CUFUMIIA TOK, pa3BepTka 50 us

M30X. V3umuiugan cyHr, KyuIaHHI Ba CHFUMTH YTYBYH TOK OCLHJIOrpaMMaIapuaa KypcaTHirad HOCO3IHK,

B.9 Pacm — Yakmok umnyJic, y3yK-y3yK TYJIKHH HOCO3aHTH - 220 KV Tpanchopmaropaaru maiaa
KaJamMJId WAX00IaHHI YyJIFAMHHHHT YPAMJIAPH OPACHAATH HOCO3IHK
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B.10a Pacm - KamalTHpHIraH y3yK-y3K B.10b Pacm - ¥Y3yk-y3k Tyakun (100 %)
TyAKuH (75 %)

1 KyanaHuirad ummyJc, paspeprtka 10 ps
2 HeiTpan Tok, pasepTka 100 us

M30X. Y BakTiapuaa Gapk 6yamaca, OUp XK Ky4/IaHHLI BA HOHTPAT TOKH KalnapH ONMHHAIM.

B.10 Pacm — Y3yk-y3yk 4akMoK ummyJc - 115 kV Tpancdopmarop cHHAJAETraHUuAaru 6up
XHJ1 Y3UJIHII BAKTJIH TYPJIH Ky4IAHHII AAPAXKACHAATH UMITyJICaap
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B.11a Pacm - KamaliTupuiras y3yk-ys3k B.11b Pacm - Y3yk-y3k Tyakuu (100 %)
TYAKHH (62.5 %)

M30X. Vsununim saktuaa papriapy (I0KOPH KyTHAHHULIIK Yy/FaM) KatTa 6yaran cuos. CHFHMIH YTyBUH
TOKHHHT FOKOPH YaCTOTAJIM OCLM/IOTPAMMAIAPHAry Y3rapHIUIAPHra Ba Y3UIIJAH KEHH Ky4YIAHUII TYIKAHU
y3rapuiuapura 3THO0p OepHICHH

A ﬂl\mm IS Y

AL

B.11c Pacm - Kamaiitupuiras y3yk-y3k B.11d Pacm - ¥Y3yk-y3k Tyaxkun (100 %)
TYyAKHH (62.5 %)

M30X. Vsunnm saktuaa dapkiapu (mact KyTY4aHHLUIA 4y1Fam) KMYMK OYaraH cuHoB. CHFMMUIH yTyBuM
TOKHHUHT FOKOPH HaCTOTa/IH OCLMIIOTPAMMAIAPUAAry Y3rapHIIIapyura JICKHH KY4IAHHLI TYIKHHIAPUAA JEIPId
bapk Hykmurura yTHO0p GEPHIICHH.

1 KynnaHuiaraH UMIyJIC, pasBepTka 25 us
2 CUFUMJIM YTYBYHU TOK, pa3BepTka 25 us
3 KyJUIaHWITaH UMITyJIC, pa3BepTka 50 us
4 curuMITH YTYBYM TOK, pa3BepTka 50 us

0 ZSTANDARY  KGEN
B.11 Pacm - ¥Y3yk-y3yk 4akMoK ummyic - 220 kV Tpaﬂupop aTop cm%a%a!ﬂraﬂuam
Y3WIMW BaKTAApuaaru gapkaap Tﬁﬁéﬂpu‘ REHTIRISH V3
0A
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vV VVVV VY

B.12a Pacm — Kamaiitupuiran tyauk tyakusx (50%)

IV VVVVVVVV VY

B.12b Pacm — KamadfiTupuarau Tyauk tyaku- (75%)

V'V VVV VYV VYV VY

B.12¢ Pacm — Tyauk tyakuu (100 %)
130X 1. bapua yura ocumiorpamMmaiap Xam HEHTpaa TOKHH KypcaTana, passepTka 75 ps.

30X 2. IOxopuaa kypcatu® yriiran TynkuH mwakmuaary Gpapkiap, YU3HKTH 6YIMaran pesuctopiap
MaBXYUIMTH HATHXKACHAa KEMUO YMKKAHIAPHIAH KYpa KATMHPOK KHIMO GEIrMIaHTaH.

B.12 Pacm — TYIMK 4aKMOK HMIIYJIC — aJIOXHAA YYJIFAMJIH TPaHC(HOPMATOpP MAX06IAHHIIHH
y3rapTupyBYH YCKYHACHHHHT IOKJIAHUII HEATPAJ YUYHra Ky WHIraH YH3HKIM 0Yamaran
PEe3HCTOPJIAP TABCHPH
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B.13a Pacm — Kamaditupuiran Tyauk Tyakus (62.5 %)

L (1) L 1 i 1 i | 1 I i i

1 i i i 1 1

e

B.13¢ Pacm — Mkkunuu TYauK Tyakus (100

B.13b Pacm — Bupunum tyiuk tyakun (100
%)

%)

] 1 1 1 1 1 1 1 1 1 (‘})

B.13d Pacm — SIkynuii kamaiiTupuiran Tyauk tyakuu (62.5 %)

1 KyNTAHUTaH MMIYJIC, pasBepTka 50 us 0 ZSTARDART  KGENTLIE:
2 cUFMMIIM YTYBYH TOK, pa3BepTka S0 us AR .

° ¥ ¥ &
TESHTIRISH Va

STARDRERT
Jgn YTYBYH TOKHU

M30X. Kyunanum mapaxacu 100% Ba kyumanmm papaxacu 62.5 % YUyH 6yn H, CI/IFI/{M
Kuécna, GUPIaMHuM IOKOPH YaCTOTAIM Y3rapuuiapHu kypeatamd. b A0 LA EQNRTIR

1 TRISH
B.13 Pacm — Tyauk yakmok umnyJic — 400 kV Tpaﬂcmopma'rop ¢HHOBHIATH TYPJIH
Ky4WIAHHII Japakacuaa reHepaTop HIamuaar Gpapkjiap TabCupu
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B.14a Pacm — Cunos papaxacu 62.5 %

I I 1 | AT (1)

(3) Vyvv;l | “J-\:4,,J--l Ll

§(2)

ﬂh.- | | | 1 1 i | ] |
) i~ —

| (2)

B.14¢ Pacm — Uxxknnun 100 % cuHOB gapaxkach

| KynnaHuaran KOMMyTaLMOH UMITYJIC, pasBepTka 5 000 ps
2 cunHanmaran asa JyJFAMMHHHT €pra yJIauHUHT Y3apo ylaHraH KJIEMMaap ypTacuaa XOCui
KWJTMHIQH KOMMYTALHOH UMITYJIC KY4JIaHHULIH (KYINaHraH Ky4IaHULUIHUAHT 52 % nko6uii KyTOmHK),

passeptka 5 000 ps

3 He#Tpan Tok, passeptka 5 000 ps
B.14 Pacm - Kommyrauuon umnyic - 400 kg\;%yfm‘alil A | qizléa.ﬁn rve%iepaTop
e ]
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B.16a Pacm — Kamaiitupunran cunos Aapamacu B.16b Pacm — Cunos Aapaxacu (100 %)
(60 %)

I Kynnauunrau UMIysC, pa3BeprTka S

000 ps (71 200 ps, 7y 225 us, 7z 1 000 ps)
2 HeHTpan Tok, passeptka 5 000 us

B.16 Pacm - KommyTtaunon umnyJc - 33 Mvar, 525 kV 6y.iran 0up dazann wynr
PEAKTOPJIAPAArH KOHHKADIH GHADB! ROART  ABENTLIG:

ATING
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HacToTa kHz

dyHKUMsICH yayH KYTPOK KHpHULI fOKOpH HacTorara sra 6yaranu yiyH, RFW Ba FCW §rrum byHkuustapu
ypracumaru OFHLIIAP GaKATrHHA KOKOpH HacTorazna 13 Gepany.

I kamaiitupunran TYJIHK TYakun RFW 4 FCW naru HEeHWTpas Tok
2 TYUK y3yk-y3k TYaKkuH FCW 5 RFW naru yrum (>xousnuk) pyHkumsicH
3 RFW naru HEHUTpaJ Tok 6 FCW naru yrum (Cxousnuk) pyHkLMACH
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20a Pacm — KyjutaHniaran Ky4iaanu 20b Pacm — HeliTtpan Tok

M30X. Karnamnu qynramaars HOCTaHAAPT Y3YK-y3YK TYIKHH. Katiam uMnesaHcu KECKUH Ty KETHII Ba
epra yJlaHTraH y3yK-Y3K TYJIKHMHHHHT HOJIH aTpoduia TeOpaHHuLIapaas Kodamu.

B.20 Pacm — Y3yK-y3yK 4aKMOK MMIYJIC — KATJAMJIH TPAHCHOMPATOPAATH HOCTAHAAPT
Y3YK-y3YK TYJKHH
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21a Pacm — Kyananuwiran Ky4iaHum 21b Pacm — Heitrpas Tok

B.21 Paem - Tynnk uakMok ummy.ic — HOCTAHJAAPT TYJIKHH WIAKJLIAPH, GHP XU Kadanapaan
TYpJaH1a MULTAHIaH PAKAMJIAIITHPIHYJIAP EPAAMHAA HOCTAHAAPT TYJIKHH IAKIIAPHHE KHECIAI

0 ZSTANDARY  AGENTLIG!

STANDARTLASHTIRISH w4

CAVLAT  NAZORATING

MUVEFIQLASHTIRISH
g{?ai -%ﬁs i is§
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M30X. Yavaw kaGemununr LV uyaramaan 6ak Ba FCHEPATOp ¢pra yJaHHLIIAPHAAH TAUIKAPH TYDPIH €pra
ynanuunapra yakauwy. HV cunosnapaa 400 MVA G.S.U. 220/21 kV.

B.22a Pacm — Kyunannwaa 6enru iiyK; Tokna aHuk Geru 00p; yTHIN PYyHKUHSICHAA AHUK
Oesru Gop

—

5.
T

B.22b Pacm — Tyrupaamaan cyur, aiiuu BakT Ba yTuw GyHKuMsICHHUHT Gap4a
TACBUPJIADHHHU HAEAJ JAPAKAAA MOC KeJTHIIH
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B.22 TYIHK 4AKMOK MMITYJIC — YIuam KaGeJHHH epra yJaHHIra YakHam ca6ab 6ysarax
CHHOB 3aHKMPH HOCO3JIUTH

23a Pacm- 300 MVA, 400/110/30 KV 6yaran tpancdopMaTop mwaxo6iaHHIIIApH opacunam
WAX00JAHHIIHHA Y3rapTHPYBYH YCKYHA qmmul.uaaw%arr;u;i Mna L BENTLIG

SHTIRISH
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23b Pacm — Kynoa Ba maiiiH mwaxo6iaHH I 4y IFAMJIAPH OPACHAATH MAKHAL

U30X. AitHu BakT aBoOH Ba YTULI QYHKIUICHAATH KUAAMH Y3rapymiap.

B.23 Pacm - TYAMK 4aKMOK HMIYJIC — IAX00IAHHIIHH y3rapTHpyBYH YCKYHAHHHT
AXO0MAHMII YHKHILIAPH OPACHAATH YAKHAIL BAa KYNOJ Ba Maiiga maxo0JaHHII Y4yJFaMJIapy
0paCcHAATH YAKHAII HOCO3JIHKIAPHHUHT PAKAMJIH Kananapu

B‘ZSH%&M%T RGENTLIG!
§1 ANDARTLASH risy VA
BAVLAT KAZORATINI
MUVCETD {7 IRISH
ROSHEAY HAS Y
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MyXuM Cy3nap: 4yJiFaM, FaTaK, KUCKa TyTalys, y3ax, waxo6aHuL, 610K, TApMOK, TUprak, 6ocum,

KOOMK Typaaru TpaHchopmarop.

AGENTLIGI
VA

0 ZSTANDART

st ANDARTLASHI {RISH
BAVLAT KAZORATINI

TIRISH

MEVOFIOLASH!
geHOALEAST

¥
QU
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