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BBEJAEHUE

Hactosimmass ~ uHdopmanms  mpeqHazHayeHa A O3HAKOMJIGHHMS  C
KOHCTPYKLUMEH M  TEXHMYECKHMHU  XapaKTEepUCTUKaMHM  TpaHc()opmMaTopoB
HanpspKeHus: Tpexgasupix antupesoHaHcHbx rpynn HAJIU-COIII-35, conepxut
CBEJICHMSI 10 TPAHCIIOPTUPOBAHMIO, XPAaHEHHUIO, MOHTaXXy M JKCIUTyaTal[M JaHHbIX
U3JICITUN.

Bce npuBeneHHble B TeXHHYECKONW MH(QOpPMAIMHM BEIHMYHUHBI CIPABOYHBIE.
N3roroBuTenb OoCTaBiIseT 3a COOOM MpPaBO M3MEHEHUs OTIEIbHBIX NApaAMETPOB B
Cllydae M3rOTOBJCHMSI CHEHUANbHBIX TpPaHC(HOPMATOPOB C  yIyUIIEHHBIMU
TEXHUYECKMMHU MapaMeTpaMd — H3MEHEHHEM BEJIMYMH BTOPUYHBIX Harpysok,
qKcJla BTOPUYHBIX OOMOTOK M JPYTHX IapaMeTpoOB.

B nomonnenne Kk Hacrosmied wuHQOpMalMM CIEAyeT TMOJIb30BaThCS
CJIEYIOIIUMHU JOKYMEHTaMU:

« TV  3414-180-15356352-2012. TpancopmaTtopsl  HaNpsSKEHHS

Tpexda3noit antupezoHancHoit rpynnsl  HAJIM-COUI. Texuuueckue

yCIIOBHUSL.

e TV  3414-127-15356352-2009. TpanchopmaTopbl  HaNpsHKEHUS

HOJI-C3II-35. Texuuueckue ycioBus.

* 0OPT.486.0931C Tpanchopmaropsr HaIPSKEHUSI TpexdazHoit

antupe3onancHoi rpynnbsl HAJIN-COIII-35. [Tacopr.

. OPT.142.132PD (wacts 4) Tpanchopmatopsl HanpspKeHUs TpexpaszHon

aatupe3oHancHou rpymbl HAJIM-COIII-35. PykoBoaCTBO 1O 3KCIUTyaTaIUN.
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1 HABHAYEHHUE

Tpanchopmaropsl HampspkeHuss Tpex(da3sHOW aHTUPE30HAHCHOW —TPYIIIBI
HAJIN-COII-35 (@meHyemble B AaibHEHIeM «TpaHchopMaTopbl TpexdasHoi
TPYIIBDY) MPEIHAa3HAYEHBI JUTSI YCTAHOBKH B KOMIUICKTHBIE PacCIpeleIUTEIbHbIC
ycrpoiictBa (KPY) BHyTpeHHel M Hapy)KHOH YCTAaHOBKH, a TaKkKe B COOpHBIC
Kamepbl ogHOCcTOpoHHEro obciyxkuBanus (KCO), sBISAIOTCS KOMILICKTYIOIMMU
U3JICIIUSIMU.

Tpanchopmaropsl Tpexda3HoW rpymnmnbl 00€CIEYMBAIOT MUTAaHHUE TPUOOPOB
y4yeTa O3JIEKTPOIHEPIHUH, KOHTPOJbHO-U3MEPUTEIBHON ammaparypsl, PEIEHHBIX
3alIUT U aBTOMATHUKH, & TAKXKE€ HCIOJB3YIOTCS JJIs1 KOHTPOJISI U30JSALUU B CETIX
35 kB ¢ wu3onupoBaHHOW WM 3a3eMJICHHOM uepe3 Ayroracsiuid peakTop

HEUTPAJIBIO.
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2 YCJIOBHOE OBO3HAYEHUE
PacummgpoBka ycinoBHOro 0003Ha4YEHHUS:

HAJHA-COO[-35-X-X-X X 2
Kareropus pasmenienus no
I'OCT 15150-69

Knmumarnueckoe MCnoTHEHUE 110
I'OCT 15150-69

Homunanenas TpexdaszHas MOIIHOCTD,
B-A

Knacc Tounoctu

BapI/IaHT KOHCTPYKTHBHOI'O MCIIOJTHCHUSA

Knacc nanpsixenusi, kB

3aperucTpupOBaHHbIN TOBapHBIN 3HAK
WU3TOTOBUTEJIS

JIst KOHTPOJISI N30JI1IUN

C nuroii n30aanuen

AHTHUPE30HAHCHBIE

[leneBoe Ha3Havyenue (TpaHchopmMaTopsl
HaTPSHKECHU)

[Tpumepsl 3anucu 0603HaUYeHHS TpaHCHOpMaTOPOB Tpex(dazHOU IPyIIIbI NpU
3aKa3e U B JIOKYMEHTAIlUU JPYroro U3eius:

1 BAPHUAHT KOHCTPYKTHUBHOTI'O VICIIOJIHEHUS 1 (koMILIEKT
TpaHc(HOPMATOPOB HA METAUIMYECKUX OCHOBAHMSAX), C OOMOTKAMHU IS
MOAKIIOYCHUS Teneil m3MepeHuss B kiacce TouHoctH 0,2 ¢ HOMHHAJIBHOU
TpexdazHoit MomHOCTEI0O 45 B A, ¢ 0OMOTKOW IJii KOHTPOJIS H3OJSAIUUA CETH
«@,-X,» C HOMHHAJIBbHOW MOIIHOCTRIO 75 B-A B kimacce TouHoctn 3 (B
0003HaUeHNH HE YKa3bIBACTCS)KIIMMATHYECKOTO HCIOIHEHUSI «Y» KaTeropuu
pasmenienus 21mo 'OCT 15150-69:

TpancpopmaTopbl HanIpszKeHUs TPexX(Pa3HOU AHTHPE30HAHCHOM IPYNIIbI

HAJIN-COII-35-1-0,2-45y2 TY 3414-180-15356352-2012
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2 BapUaHT KOHCTPYKTHUBHOTO VCITOJTHEHUS 2 (koMILIEKT

TpaHchopMaTopoB 0€3 METaUIMYECKUX OCHOBaHHH), ¢ OOMOTKaMu iAo
MOJIKJIFOUEHUsST 1eneld u3MepeHuss B kiacce TouHoctu 0,5 ¢ HoMuHaIBHOU
TpexdazHoit MomtHOCThIO 225 B-A, ¢ 0OMOTKOHN JIs1 KOHTPOJIA W3OJSIIIUU CETU
«a,;-X,» Cc HomuHagpHOM MomHOoCcTEI0 100 B-A B kiacce Ttounoctu 3P,
KJIMMaTHYECKOT0 UCIIOJIHEHUST «Y » kareropuu pazmerienus 2 mo 'OCT 15150-69:
TpauncdopmaTopsl HAaNPsKEHUA TPeX(Pa3HON AHTHPE30HAHCHOM I'PYNIIBI

HAJIN-COLI-35-2-0,5/P-225/100¥2 TY 3414-180-15356352-2012

Hnsa tpexdazusix rpynn HAJIM-COII-35 crangapTHbie XapakTepUCTUKU
O0OMOTKH AJIs1 KOHTPOJISI M30JISIIIUU CETH «@,-X » —KJIACC TOYHOCTH 3, HOMUHAJIbHAS
MOIIHOCTh /5 B-A — B 0003HaueHnu He ykasbiBatoTcs. Eciau Tpexdasubie rpymnmbl
UMEIOT XapaKTEPUCTUKH, OTJIMYHBIE OT CTaHAAPTHBIX, 3TO JIOJDKHO OBIThH

MIPOIMHCAHO B 0003HAUYCHUH.
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3.1 OcHoBHbIE TapaMeTpbl TpaHCHOPMATOPOB TpeX(PazHOU TPYIIIBI TOJIKHBI

COOTBCTCTBOBATL JAHHBIM, YKAa3aHHBIM B Ta6JII/IHC 1.

Tadomuma 1

HaumenoBanue napamerpa

3HayeHue napaMerpa

1 Knacc nanpsoxenust mo 'OCT 1516.3-96xB 35

2 Haubonbiiee pabouee HanpspkeHue, kB 40,5

3 HoMuHaneHOE JIMHEWHOE HAMPsHKEHUE Ha BBOIAX

A -B, B -C, C - A nepBuyHbIX 00MOTOK, B 35000

4 HomuHanbHOE (ha3HOE HAIPSKEHUE HA BBOJAX

A-X,B-Y, C - ZnepBuyHbiX 0OMOTOK U3MEPUTEIbHBIX 350004/3

TH, B

5 HomuHanbHOE TMHEHHOE HAMPSKEHUE Ha BBOJIAX

a —B, B — €, C —a OCHOBHBIX BTOPUYHBIX 0OMOTOK, B 100

6 HomunaneHoe (pa3HOE HanpsKeHUE Ha BBOJAX

a —X, B —Y, ¢ — ZOCHOBHBIX BTOPUYHBIX OOMOTOK 100N3

n3Mepurensabix TH, B

7 Kitaccbl TOUHOCTH OCHOBHBIX BTOPUYHBIX OOMOTOK 0,2:0,5:1,0: 3,0

8 HomunanwHas TpexdazHas MOITHOCTh OCHOBHBIX

BTOPUYHBIX OOMOTOK IIPU CUMMETPUYHON Harpyske, B-A

B Kiacce tounoctu: 0,2 30, 45, 75*
0,5 75, 150, 225*
1,0 150, 225, 300, 4507
3,0 450, 600, 900*

9 Hanpsxkenue Ha BBOAAX a, — X, Ilenel, mpeHa3HauYeHHbIX
JUTISL KOHTPOJISI MU30JISIIUN .

IMpru CUMMCTPUYHOM HOMHHAJIBHOM IIEPBUYIHOM (I)a?)HOM

HarnpsbkeHuu, B, He 6oree, 3
P TIPUIIOKEHHOM CHMMETPUYHOM JIMHEWHOM HaPsHKCHUH, 90-110
Y TIOCTIEIYIOIEM 3aMbIKaHUH OJHOM U3 (a3 Ha 3eMIio, B

10 HomuHaIBHASI MOLITHOCTH OOMOTOK TIETIEH KOHTPOJIS .
W30JISIIMH A, — X, B Kitacce TouHoctu 3 (3P, 6P), B-A 75

11 TIpenensHas Tpexdasznas momHocTh TH BHE Kiacca

TOYHOCTH, B-A:

- C OTHOY OCHOBHOII OOMOTKOM 1600
- ¢ IByMsI OCHOBHBIMU OOMOTKaMH 1200
[IpenenbHast MOIIHOCTH OOMOTKU A, —X,;  B-A 400
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HanmenoBanue nmapamerpa 3HaueHue napamerpa

12 Cxema u rpynna coeAuHEHUsI 0OMOTOK U3MEPUTEIbHBIX
TH 3xHOJI-COI1I-35-2(3)
- C OJTHOY OCHOBHOIT OOMOTKOM VulY./D-0
- C IByMsI OCHOBHBIMH OOMOTKaMH VYl Y, [D-0-0
13 HomunanbHoe HanpsixeHue nepsuunoi oomorku THII, B 350004/3
14 HomunanbHOe HanpshkeHue BTopuuHbix oomMoTtok THII, B

-0-0, 100AN3

-, —X, 100
15TIpenensuas momuocts THII BHe kiacca TounoctH, B-A, 400
16 Cxema u rpynna coegunenust oomoroxk THIT 1/1/1-0-0
17 HomunanbHas yacroTa, ['1 50 uau 60**

[Tpumeuanue: * HOMUHAJIbHBIE MOIIHOCTH BTOPUYHBIX OOMOTOK MOTYT OBITH

N3MCHCHBI Impu 3aKa3c B

3aBUCHUMOCTHU

OT  MapaMmeTpoB

TpaHcPopMaTOpPOB (KJIACCOB TOYHOCTH, KOJIMYECTBA OOMOTOK U T.JI.);

** — 1S TOCTaBOK Ha SKCIIOPT.

3.2 Tpauchopmaroper  HOJI-CBII-35-2(3),

Tpex(}a3HbIX TPYMI JIOJKHBI

BXOISIIME B

COCTaB

BBIJICPKHUBATH IHPUIIOKCHHOC HAIIPAKCHUEC C

koapduimentom 1,9 or HomuuameHoro (38,4 kB) B TeueHwe 8 yacoB npu

HOMUHAJIBHOW HArpys3Ke.

3.3 3HadeHus TeMIEpPaTypbl OKPYKAIOIIETO BO3yXa C YYETOM Ieperpena

BHyTpu KPVY mnpuBenens! B Tabnuie 3.

Tabaumna 3
Kmumatuueckoe Pabouee 3nauenue Temmeparypsl, °C
HCIIOJIHCHHEC HUKHEE BEPXHEE
npu npu Ipu npu
DKCIUTyaTalluy | TPAHCIIOPTUPOBA- |JIKCIUIyaTal[d| TPAHCIIOPTH-
HUU U XpaHECHUH poOBaHUU U
XpaHEHUU
V2 -45 - 50 + 50 + 50
T2 -10 - 50 + 55 + 60

3.4 Oxpyxaromasi cpesia J0JKHA ObITh HEB3PHIBOOIIACHAS, HE COAEpIKaIias

TOKOHpOBOI[?H]_Ieﬁ IIbUIM, XUMHUYCCKHU AKTUBHBIX I'a30B W IIAPOB B KOHLCHTPAIUAX,

8
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pa3pymamIux MeTauibl 1 u3osnuio —arMochepa tuna |l mo TOCT 15150-69.

3.5 PabGouee mnosnoxenue TpaHchOpMaTOpoB Tpex(da3sHOH Tpynmbl B
IIPOCTPAHCTBE — J000E.

3.6 BricoTa Hax ypoBHem Mops He 60see 1000m.

3.7 TpancdopmaTtopsr HOJI-COII-35-2(3),Bxoas11111€ B cOCTaB TpeXdazHoi
TPYMIBI, BBHITIOMHSIIOTCS C JBYMS YPOBHSAMH M30JMLAU <«@» WIA <«0O» TO0
I'OCT 1516.3-96. Ilpu oOTCYyTCTBHM CHeUUaIbHBIX TPEOOBAHUN CO CTOPOHBI
3aKa3yuKa, U30JAIMS TEPBUYHBIX OOMOTOK  TIOJBEPraeTcsi HCIHBITAHUIO
OTHOMHUHYTHBIM HamnpsbkeHueM cornacHo ['OCT 1516.3-96mms ypoBHS u30IsIuu
«0», MPUBEICHHBIM B Ta0ymIIe 4.

N3omsanus 00MOTOK THII-COIII-35

NEPBUYHBIX TpaHchOpMaTOPOB

noaBCpracTCsa MCIbITAHUIO HMHAYKTHPOBAHHBIM HAIIPAKCHUCM, IHIPUBCACHHBLIM B

tabmnuiie 4.
Tabmuma 4
Kiace UcneitatensHoe | McnbiTaTenbHOE HANPSIAKEHUE
YpoBeHb HaIMpsHKEHUE I'PO30BOT0 MMITYJIbCa, KB
HanpsHKEHHUs, . - v
B N30SI AN BHYTPEHHEU IHomabd CpesaHHbli
U30JISIANA HMITYJIBC VIMITYJIbC
«a» 80
35 190 220
«O» 95

3.8 Bce Ttpanchopmaroper HOJI-COII-35-2(3), Bxoxsgme B COCTaB

Tpex(a3HbIX TPyNI, HE3aBUCHUMO OT YPOBHS M3OJISIIIUH, MPOXOASIT KOHTPOJIb

YPOBHSI YaCTUYHBIX PA3PsA0B, JOMYCTUMBIE 3HAUCHUS YKa3aHbI B TAOIHIIE 5.

TabOmuma 5

Hanpsokenus uamepenuss | Jlomyckaembiii ypOBEHb

Tun Tpancopmaropa Yp, kB YP, nKn

HOJI-CDII]-35-2

HOJI-CDII[-35-3 25,75 20
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4YCTPOUCTBO

4.1 Tpexdasznas antupesonancHas rpynmna HAJIM-COUI-35 coctoutr wu3
YeThIPEX 3IUTHIX SMOKCUIHBIM KOMITayHAOM TpaHC(HOpPMATOPOB.

4.2 Tpu onHoda3HBIX H3IMEPUTETBHBIX TpaHchopMmaTopa HAMPKEHUS
HOJI-CBOUI-35 (TH) mo Tumy KOHCTPYKIIMH SIBISIOTCS JBYXIIOJIOCHBIMH, T.€.
UMEIOT M0 JIBa BBOJAA MEPBUYHON OOMOTKH, PACIOJIOKEHHBIX Ha BEPXHEH yYacTu
TpaHcopmaTopa, pacCUMTAHHBIX Ha TMOJHYIO HW3OJSIHUI0 M YIJAJICHHBIX OT
3a3€MJICHHBIX 4YacTel Il yMEHBIIEHHS TOKOB YTEUYKH IO  KOPIYyCY
TpaHcopmaTtopa. BeIBObI BTOPHYHBIX OOMOTOK pacnoJiaratoTcsi B HIKHEH 4acTu
TpaHCPOPMATOPOB.

4.3 Tpanchopmaroper HOJI-COII-35-2 3akperieHbl Ha METaTMYECKUX
OCHOBaHHUSX, Ha KOTOPBIX HMeeTcs OONT 3a3eMieHHs. BBIBOJABI BTOPHUYHBIX
0oOMOTOK pacroJyiaralorcsi Ha KIEMMHBIX KoJoJkaX. EcTb BO3MOXHOCTb
3a3eMJICHUSI BBIBOJIOB BTOPUYHBIX OOMOTOK HEMOCPEACTBEHHO Ha OCHOBAaHME
BuHTaMU M5x20 (BUHTBI TOCTaBJISAIOTCS B KOMIUICKTE C Tpex(asHoil Trpymnmon
TpaHc(hopMaToOpoOB).

4.4 Tpauchopmatopsl HOJI-COII-35-3 HE UMEIOT METATUIMUECKUX
OCHOBaHMIl. BoAT 3a3emMiieHUs] U BBIBOJIbI BTOPUYHBIX OOMOTOK PacIoyiarailorcsi B
HUKHEH 4acTH, Ha OTJIMBKE TpaHCcPopMaTopa.

4.5 Kaxxnpiii TH koMIuiekTyeTcsl Npo3payHol MIacTMAacCOBOM KPBIIIKOW IS
3aKpBITUS U TIJIOMOUPOBAHUS BBIBOJOB U3MEPUTENIBHBIX OOMOTOK, JUIsl 3aIUThI OT
HECaHKIIMOHUPOBAHHOTO JOCTYTIA.

4.6  UYerBepthiii  Tpancpopmatop —  TpaHchOpMaTop  HYJIEBOH
nocienoarenabHocTr (THII), BBIMONHSAET (QYHKIHIO 3alUTHl U3MEPUTEIBHOTO
0JI0Ka IMTHIX TpaHC(HOPMATOPOB OT (HeppOPE30HAHCHBIX MPOIIECCOB.

Tpanchopmarop THII - oxgHOda3HBII OJHOMOJSPHBIN  3a3eMIIsIEMbIN
TpaHchOpMATOp HANPSDKEHHS] C TpeMsi oOMOTKaMu — mepBUYHOU «O — Xg» U

BTOPUYHBIMU. «0 — 0,» U «@; — X;».

10
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4.7 B cocrase rpynnsl HAJIN-COII-35 BeiBog «O>» mepBUYHONW OOMOTKH

THII coenunsiercs ¢ Tpemst BBogamu «X», <Y », «Z» uzMmepurtenbibix TH mmHamu
WM THOKMMM TPOBOJAMHU CEUEHHEM He MeHee 2,5 MM® W 3aKPEIUISIOTCS
oontoBbiMu coemuuenussMu M10, oOecneunBas TeM caMbIM COEIUHEHHE B
«3Be3/1y» NnepBUYHbIX 00MOTOK TH. 3azemiieHre MPOU3BOIUTCS YEPE3 BHIBO «Xop»
nepBuuHoid ooOMoTku THII. BeiBoa «0» Bropuunoit oomotrkun THII BkitouaeTcs B
3BE3ly OCHOBHOU M3MEPUTEIHHOU OOMOTKH.

4.8 Kaxnapii TH, Bxomsmmii B coctaB TpexdaszHOW  TpymIibI
tpanchopmaropoB HampsikeHuss HAJIM-COII-35 wmeer 1o ABE BTOPHYHBIX
o6moTku. OCHOBHBIE BTOPUYHBICE OOMOTKH COCIUHSIOTCS B <3BE3Ay» U
npeaHa3Ha4YeHbl JUIS MUTAHUS W3MEPUTEIbHBIX MPUOOPOB U IEMEH 3allUTHBIX
YCTPOMCTB, JTOMOJHUTEIbHBIE COEIUHAIOTCA B <GaMKHYTBIA TpPEYrOJbHUK» H
3azeminsitorcsi. Bropuunast oomotka THIT «a, — X;» COyXUT JUIsl MUTaHUS TETeH
3alIUTHBIX YCTPOMCTB M KOHTPOJS H30JsA1uU ceTh. Bropuunas odomorka THII
«0 - 0,» MOXET MCTIOIB30BATHCS JJIsI OTIPEICTICHUS 3aMKHYBIIICH (pa3bl.

Bo3moxuno wucnonnenne TH ¢ Tpemsi BTOpUYHBIMH OOMOTKaMHU - JABYMS
OCHOBHBLIMH M OJTHOM JOMOJIHUTEIBHOM.

Jlns Bapuanta TH ¢ nBymMst BTOpUUHBIMH OOMOTKAMH - OCHOBHBIE BTOPUYHBIC
0OMOTKM HMMEIOT MO JBa NapajuieJbHbIX (Pa3HBIX BBIBOJIa M BBIBOJ HEUTpaH,
0003HaUYEHHBIC COOTBETCTBEHHO: a-a-X, b-b-y, c-C-Z.

4.9 TabapuTHble, YCTAaHOBOYHBIE U NPUCOCAUHUTEIBHBIE pPa3Mepbl
TpaHCHOPMATOPOB  HAMpsDKEHUST  Tpex(asHbIX  TPynnm  NPUBEICHBI B

IIPUJIOKEHUH A.

11
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5 PASMEIIIEHUE, MOHTAXK Y IIPUHIUII JEMCTBUA

5.1 Tpauchopmartopsl Tpex(a3HbIX rpyII HAJIN-COUI-35
ycranapiuBaroTcst B mkadax KPY, KPYH u KCO B cooTBeTcTBUU ¢ UepTeKaMU
stux m3aemuid. Kpemnenne TH ucnonaenns —2 nu THIT ucnonnenust —0 Ha mecte
YCTAaHOBKU TMPOU3BOJUTCA C TMOMOUIBIO YeThIpex O00JTOB KpemieHus M12 3a
Metamuyeckoe ocHoBaHue. Kpermnenne TH ucnonnenuss —3 u THII ucnonnenus
—1 Ha MecTe YyCTaHOBKHM MPOM3BOAMTCA C IMOMOIIBIO ueThlpex OonroB M12 k
3aKJIaJHBIM 3JIEMEHTAM KpEIUICHHUS, PACIOJIOKEHHBIM Ha OCHOBAaHUM KOpIyca
TpaHchopmaropa.

5.2 [Ipu MOHTaxxe HEOOXOAMMO CHSTh OKCHUIHYIO TUICHKY C TIEPBUYHBIX
KOHTaKTOB TpaHC(HOPMATOPOB U C MOJBOASAIIMX IIMH aOpa3uBHOM caneTKoi.

5.3 CoennHeHue OCHOBHBIX BTOPUYHBIX OOMOTOK B <GBE3Ay» WU
JOTIOJTHUTENBHBIX ~ BTOPUYHBIX OOMOTOK B  «TPEYTrOJBHUK» MPOU3BOJUTCA
3aKa34MKOM Ha MECTe MOHTa)Ka COTJIACHO AIIEKTPUUECKON CXEME.

[TpunTunIManbHas SJICKTPUIECKAs CXeMa COSAMHEHUsT 0OOMOTOK MPUBEICHA B
npwioxkeHud b. MoHTax mNpou3BOAUTCS MEIHBIMH TPOBOJAMHU CEUEHUEM HE
meree 1,5MM°. MOHTaX HOMOTHUTEIbHBIX OOMOTOK B <3aMKHYTBIH TPEYTOIbHUK
IPOM3BOIMTCS IPOBOJAMH CEICHHEM He MeHee 2,5 MMP.

5.4 TlpoBoaa, mpucoenuHseMble K BTOPUUHBIM BBOJaM TpaHC()OpMaTOpOB,
JIOJKHEI OBITH CHAO)XeHBI HakOHeUHHKamu noja BHHT M5 mis HAJIM-COII-35-1
wmn M6 s HAJIN-COIII-35-2. MakcumanbHOE CeYeHHEe MPUCOSTUHIEMBIX
IIPOBOJIOB JOJDKHO OBITH HE Gonee 4 MM°.

5.5 Ilpunuun paGoTel TpaHCPopMATOPOB TpexdazHOW TpyNmbl mpU
0/1HO()a3HOM 3aMbIKaHUHU Ha 3EMIIIO.

B HopmambHOM pexknMme Ha BBOJAX H3MEPUTEIBHBIX TPaHCHOPMATOPOB,
COEIMHEHHBIX B «3BE3Y», QYHKIUOHUPYIOT JIMHEWHbIE U (Da3HbIe HANPSIKEHUS, Ha
BBOJAX «@, — X;» BTOPHUYHOIl 0OMOTKH TpaHchopmaropa THII nampsikenue ne
npeBbimaet 3 B.

[Tpu 3ambikaHUM OAHON U3 (a3 HA 3EMIIIO HAIPSKEHUE HA BBOJAX «@; — X,»

noBeimaercs 70 100 + 10B. BeiBox «O» nepBuunori oomotku THIT okaxkercs
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O]l HampsDKeHWEM 3aMKHyBIencs (aspl. TakuMm oOpa3oMm, mepBuyHash 0OMOTKa

tpanchopmaropa THII wu mepBuunas oOMOTKa 3aMKHYBIICWcCs  (ha3bl
tpancopmaropa HOJI-COIII-35-2(3), coenvHeHHass B 3Be3ay, OKaXyTCs O]
dazapiM  HampsokeHHeM.  OMHOBPEMEHHO HAMNpSOKCHHUST Ha  ABYX  JAPYTHX
HEMOBPEXICHHbIX (Da3ax, He MOJAHUMYTCA JO JUHEWHBIX, a OCTAIOTCS (Pa3HBIMHU.
DTUM OMNpeaeseTcsi COOTBETCTBEHHO COXpaHEHUE Tpex (pa3 B LEMsIX U3MEpPEeHUs U
yueta. Ilpm >TOM HCKIIOYaeTCs peXUM BO3HHUKHOBEHHS (eppope3oHaHca,
BBI3BIBAIOIINN TTOBPEKICHUE U3MEPUTENbHBIX TH.

Omnpenenenve ¢aspl, 3aMKHYBIIEH Ha 3eMJI0, MPOU3BOAUTCA TpU
U3MEPEHUU HANPSHKCHUH Ha BBOAAX «@ — 0,», <0 — 0,», «C —o0,». Ha 3aMkHyBIICH
¢daze HanpspkeHue OyAeT OTCYTCTBOBaTh, Ha ABYX JpYrux ¢azax HarpsKeHUe
yBenmuantes 10 100B.

Jlnst ycTpaHeHMsl SIBICHUS «IOKHOW 3eMJIM» HEoOXOAMMO BKJIIOYATh
nonosHUTENbHBIE corpoTuBieHus: 25 Om (400 Bt) Ha BBIBOABI OOMOTKH «@,—X;»
Tpancdopmaropa THII.

5.6 I[Ipunimn gercTBUs 3aMThl 0T (heppope3oHaHcHBIX mpoiieccoB (DPIT)

AHTHUpPE30HAHCHBIE CBOMCTBA 00ecnieunBaloTcs 0co0oit koucTpykuuen THII,
XapaKTepu3yIIencs MOHMKEHHON paboueit mHAYyKIMeH. BeneacTtBue 3Toro ero
XapaKkTepUCTHUKAa HAMAarHWUYMWBaHWUA  MpaKkTH4YeCKH JuHeWHa. Ilpu  sTtom
UCKIIIOYAeTCs  PEeKMM  BO3HUKHOBEHHUS  (peppope3OHaHca,  BBI3BIBAIOIIMN
MOBPEXKICHUE U3MepUTeIbHbIX TH.

[ToBwimenue Hampspkenus Ha Tpanchopmarope THII obecieunBaet paboty
ener KOHTPOJIS U30JISLIUH.

be3 tpanchopmaropa THII npu onHodazHoM 3ambikaHuU OJHON U3 (a3 nBe
npyrue (aspl OKa3bIBAIOTCA IMOJA JUHEHHBIM HampsbkeHueM U ﬂ:\/BUq,. B stom

cily4ae, Mpyu BO3HUKHOBEHUU (peppope3oHaHca CO3[al0TCsl YCIOBUS MOBPEXKICHUS

TH.

5.7 3ammtHoe 3azemsenue g TH ¢ aBymMs BTOPHYHBIMH OOMOTKAaMU

PEKOMEH/IYETCsl yCTaHABIMBATh Ha BBoJaxX D (ocHOBHOI BTOpH4HOI 00MOTKH), Dy
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(3amMkHyTOTO TpeyroiibHMKa) W X, (BropmuHou oOMoTku THII). 3ammrHbIC

aBTOMAThl YCTAaHABJIMBATH COOTBETCTBEHHO B MIPOBOJIAX a, €, 0, a;.

3amutHOe 3azemiieHue aina TH ¢ TpemMs BTOPUYHBIMU OOMOTKaMU
PEKOMEHIyeTCsl yCTaHaBJIMBaTh Ha BBOoAax bD; u D, (OCHOBHBIX BTOPUYHBIX
oomoTOK), b, (3amMkHyTOro TpeyronbHHMKa) U X, (Bropmunoit oOmorku THII).
3almuTHBIE aBTOMAThI YCTAHABIIMBATh COOTBETCTBEHHO B MPOBOJAX a3, €1, a2, C2, X1,
Xo U ay.

5.8 B 2010 rony Ha ocHOBaHMM pa3pabOTKU JaHHBIX JJIA OIBITHBIX
o0OpasnoB OblIa MpOBEJEHA HAyYHO-HCCIEAOBaTeNbcKass padora «lccremoBanue
crorikoctu TH tunma HAJIM-COUI-35 x deppope30HaHCHBIM SIBICHUSIM B CETSX
35 kB» B T'OY BIIO «HoBocuOUpckuii rocyaapCTBEHHbIH TEXHUYECKUN
yHuBepcuteT» Ha Kadenpe TOBH mox pykoBoacTBoMm K.T.H., ¢.H.c. FO.A.JlaBpoBa.

B otuere o HUP NoeTBH-1-10 oTpakeHbl pe3yJabTaThl HCCIEIOBAHHUI
IPOLIECCOB, MPOUCXOMASIINX B CETSIX C OXHO(A3HBIMH TpaHchopmaTropamu, He
o0nafamMMy  aHTUPE30HAHCHBIMU ~ CBOMCTBaAMM W TpaHchopmaTropamu,
BXOAsAIMMHU B cocTaB Tpexdazubix rpymnn HAJIN-COIII-35. B 3akintoueHue otuera
JIAIOTCS OTpeIeNICHHbIE PEKOMEHIAIMHN 00 UCTIONb30BaHUH TPeX(a3HbIX TPYII.

OcHoBHBIE BBIBO/IbI N0 CYIIECTBY MPOBEJIEHHBIX UCCJIEI0BAHUI MOKHO
c(hopmMyIMpPOBaThH CJIEAYIOINM 00pa3oM:

. Tpéxdaznas rpynna TH tuma HOJI-COIII-35 6e3 tpanchopmartopa
HYJIEBOM IMOCJIEI0BATEILHOCTH B HEUTpaiu IpyMIIbl, OABEPKEHA (Peppope30HaHCY
npu OJ13 u oTki0YeHNH 0JHO(PA3HBIX 3aMbIKAaHUN Ha 3eMIIIO;

. B cersax ¢ antupesonancasiM TH tuna HAJIM-COUI-35 ycroitunBoro
deppopesonanca mpu O/13 u orkmroueHnu O33 HE BO3HHUKAET. ITO OOBSICHICTCS
TE€M, YTO HEJIMHEWHAass MHAYKTHUBOCTb B KOHTYpE HYJEBOH IMOCIEI0BATEIbLHOCTH,
oOycrnoBnennas TH tunma HOJI-COLI myHTHpYeTCS KOPOTKO3aMKHYTOU
BTOPUYHON OOMOTKOM, COeIMHEHHON B TpeyrojibHuK, a THII umeeT noHmkeHHYy1O

pabouyro MHAYKITHIO;
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. ['openue mnepemexaromeiicss ayrd Npu  OOJIBIION WHTEHCUBHOCTH

32)KUTaHUI/TIOTaCaHU MOXKET MPUBECTH K MPOTEKAHWIO HEJOIMyCTUMO OOJBIINX
tokoB B ooMoTkax BH TH tuna HAJIM-COIII-35;

. TH tuna HAJIM-COUI-35 nmoaBepxKeH SBICHUIO «I0KHOM 3eMJIN» B
ceTsix ¢ €éMKOCThIO (a3zbl 5-10 Mx®d. [Ipu 3TOM JOXKHBINM CUTHAN O 3aMBIKAHUM Ha

semito (3U,) BO3HHMKAeT Ha BTOPUYHOM OOMOTKE TpaHchopMmaTropa HyJIEBOM

HOCJIeI0BATEIbHOCTH;

o Jlas mpemoTBpAIlEHHs SBICHHUS «IOKHOW 3E€MJIM» MOYKHO Harpy3uTh
BropuuHyto 00MoTKy THII Ha conpotuBnenue BenuunHon 25 Owm;

* Henonnoda3zublii pexuM paboThl CHIIOBOTO TpaHchopMmaTopa, B T.4. U MpU
oOpbIBE U 3aMBIKaHUM OJHOW U3 (pa3 Ha 3eMJII0 CO CTOPOHBI HCTOUYHUKA NPUBOIUT

K BO3HMKHOBEHHIO 3HAYMTENIbHBIX NepeHanpsukeHudl (no 3.8U,.) ¥ GombHiux

TokoB B oomMoTke BH TH Ha moBpexnénnoit dase;

e Ilpumenenue antupezoHancHoro TH tuma HAJIM-COII-35 no3Bomsier
npenoTBpaTuTh mnoBpexzaeHue TH mnpu deppope3zoHance, 00yCIOBICHHOM
HEMOJHO(DA3HBIM PEXUMOM padOThI CUIIOBOTO TpaHc(opmaTopa,;

e OrximroueHue ogHOM wenu jaByxuenHoil BJI  moxer mnpuBecTH K
dbeppope3onancy B TH Ha oTkiIrOu€HHOM IIenu 3a CUET HABEAEHHOTO ¢ pabouei
HENU IO MEXUENHbBIM EMKOCTSIM HamnpsikeHus. Peppope30oHaHC MOKET
BO3HUKHYTh TOJIBKO B CETSX C TUIIAMHU OMOpP, T€OMETPUS KOTOPHIX 00ECIeurnBaeT
HaBeJICHHUE Ha OTKJIYEHHOM 1enu poctarounoit JJ1C;

e Ilpumenenue antupesoHancHoro TH tuma HAJIM-COII-35 no3Bomsier
npenoTBpaTuTh dheppopesonanc B TH Ha oTkimrouéHHOM 11enu AByxuennon BJI.

Oo6mee 3axmwuyenue no HUP moxHO chopmMynnpoBath Tak: NMpUMEHEHHE
Tpéxdazubix aHtupezoHaHcHbix rpynn TH tunma HAJIM-COII-35 no3Boaut
IIOJTHOCTBIO  MCKJIFOUUTH BO3MOKHOCTb BO3HUKHOBEHUS  YCTOMYUBBIX
beppope3oHaHCHBIX sABJICHUM B ceTsiX 35 kKB 00yCIOBIEHHBIX Pa3IUYHOTO POJa
BO3MYIICHUSMHU (yrOBBIE 3aMBIKAHWsI, OTKIIOYCHNE METAJUTMYECKUX 3aMbIKaHHMA

Ha BCMJ'IIO). Taxxe CYHECTBYCT TEXHHUUYCCKAsA BO3MOXHOCTL IIPECAOTBPATUTDH
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SIBJIEHUE <«I0KHOUW 3€MJIM» B CETIX C MaJIOM EMKOCTBHIO Ha 3eMJiro U ¢ TH Tuna

HAJINA.

Ciyuyan MOBPEXKICHUS TPaAULIMOHHBIX TH 00yCIIOBJIEHHBIX
dbeppopeszoHancom mpu HemoJHO(pa3HOW paboTe CHIIOBOTO TpaHchopMaTopa WU
NPy OTKIIFOYEHUW OJHOM uenu aAByxmenHoi BJI, HecomHeHHO, ropas3mao Oolee
peaxu, yem (Gpeppope3oHaHc npu oAHO(]A3HBIX AYroBbIX 3ambikaHusx. Ho, Tem He
MEHee, HEJIb3sl TIOJHOCTHIO0 MCKII0YaTh BO3MOKHOCTh BO3HHUKHOBEHUS TOJTOOHBIX
pexumoB. [lpumenenne TH tuma HAJIM-COII-35 mo3BOIUT NpenoTBPATUTH
noBpexaeHns TH u B 3TUX, paCCMOTPEHHBIX aBAPUMHBIX PEKUMAX.

Baxupim npeumymiecteom TH Ttuma HAJIU-COII-35 saBnsercs nurtas
W30JILMS, TO3BOJSIONIAS MCIOJb30BaTh MX B CETAX C IOBBILIEHHBIMU
TpeOOBaHUSIMU 1O TOXKapO M  B3PBIBOOE30MACHOCTH. ITO CYILIECTBEHHOE
npeumyiiectBo TH sroro tuma Hag TH tuna HAMM-35 ¢ aHajmoruyHbIMU

AHTHUPE30HAHCHBIMH CBOMCTBAMH, HO C MACIISTHOM M30JISIIACH.
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6 MAPKUPOBKA

6.1 Kaxnawiii Tpanchopmarop TpexdasHOM TpyImbl HUMEET MaCHOPTHYIO
tabmmuky o 'OCT 1983-2001.
6.2 BriBoibI 0OMOTOK TpaHCPOpMATOPOB O00O03HAYAIOTCS B COOTBETCTBHUM C

['OCT 1983-200u TY 3414-180-15356352-2012:

* BBIBOJBI MEPBUYHBIX 00MOTOK TpaHchopmaTopoB HOJI-COIUI-35: A, B, C,
X, Y, Z

* BBIBOJBI OCHOBHBIX BTOPHYHBIX 00MOTOK TpaHchopmaropoB HOJI-COIII-35:
a, b, ¢ x,Y, z

* BBIBOJBLI JIOMOJHUTEIBHBIX BTOPUYHBIX OOMOTOK TpaHC(OpMaTOpOB
HOJI-CDII-35: ayp, ba, €A, XA, VA, Z4;

* BBIBOABI epBuuHOM 0O0MoTkH THII: O, Xo;

 BbIBOJBI BTOpuuHbIX 00MoTOK THII: 0, 0y, Ay, X;.

6.3 MapkupoBka TpancnoptHoi Tapel — no ['OCT 14192-96 nanecena

HEIMOCPECTBEHHO Ha Tapy.
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7 MEPBI BE3OITACHOCTH

7.1 KoHCTpYKITHS, MOHTaXX M SKCILTyaTalys TpaHc(hopMaTopoB HAIPSHKCHUS
Tpexha3HbIX QHTUPE30HAHCHBIX TpyIII HAJIN-COII-35 JTOJIKHBI
COOTBETCTBOBATh TPEOOBAHUSAM OE30MACHOCTH M OXpaHbl OKPYXKAIOUIEH cpeabl Mo
I'OCT 12.2.007.0-75u T'OCT 12.2.007.3-75, MexoTpacieBbIX MNpaBUi IO
oxpaHe Tpyna (mpaBusl OE30MACHOCTH) MPHU IKCIUTyaTallid 3JICKTPOYCTAHOBOK
(P 153-34.0-03.150-00), [{paBui TeXHUYECKOH SKCIUTyaTallud JIEKTPHYECKUX
craHnwmii u ceteit Poccuiickoit denepanun» (P 34.20.501-95).

7.2 TpeboBanus Oe3omacHoctu npu ucnbitanusax no 'OCT 8.216-88wu

I'OCT 12.3.019-80.

7.3 Ilo cnocoOy 3aliuThl YEJIOBEKAa OT MOPAXKEHUS DJIEKTPUUECKUM TOKOM
TpaHcopmaTtopsl  TpexdazHOl Tpymmbl OTHOCHUTCA K kimaccy «1» wu
IpeIHa3HayeHbl Il YCTAHOBKM B HENOCTYIHBIX MECTaX WIM BHYTPU JPYIHX

U3 EIINH.

7.4 KoHcTpyknus TpaHcpopmMaTopoB Tpexda3Hoin IPYIIIBI
noxapoOe3zonacHa. 3JT1o TpeOoBaHue OOeCHeunBaeTCS MNPUMEHAEMBIMUA IIPU

U3TOTOBJICHUH TPaHC(HOPMATOPOB MaTEepHaIaMHU.
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8 TEXHUYECKOE OBCJIY KNBAHUE

8.1 IlpoBepka TEXHMYECKOTO COCTOSHUS, MOJATOTOBKAa K pabotre u
JKCIUTyaTalusi  TpaHcopMaTtopoB TpexdaszHON TIpyIIbl MPOU3BOAUTCA B
COOTBETCTBUU ¢ TpeboBaHusMu «lIpaBuin  TEXHUYECKOW  OIKCIUTyaTaluu
NEKTPUYECKUX CTAaHUMU U ceTen» U «lIpaBui ycTpoucTBa 3IEKTPOYCTAHOBOK» U
PJI 34.45-51.300-97 @0beM W HOPMBI HCIBITAHUN 3JIEKTPOOOOPYTOBAHUSI.
Pexomenpanuu mo mMeroaam KOHTpOJS TpaHchopmMaTopoB TpexdazHoll Tpymrbl
U3JI0’KEHBI B PYKOBOJICTBE 110 HKCILTyaTall|H.

8.2 BxitoueHue

8.2.1 Bxmrouenue TpexdaszHOW Tpynmbl B CETh pa3peliaeTcs MPOBOAUTH
TOJTYKOM Ha MOJIHOE HaIPsDKEHHUE.

8.2.2 Tlocne BkiIOUEHHS HEOOXOAMMO IMPOBEPUTH BEIMYMHBI (Pa3HBIX H

JMHEWHBIX HAMPsDKEHUH, HanpshKeHNe HebanaHea.

Hampsokenne nebamanca 3U, Ha BBomax BropuuyHOW oOMoTku THII

«a, — X;» He JOJDKHO IpeBbllaTh 3 B. YBenudyenue HampsokeHus HeOanaHca

cBbiie 3 B yka3piBaeT 0 HecumMMmeTpuH (pa3HbIX HanpsbKeHuil B cetu. OTCyTCTBUE
HaIpspKeHUs1 HeballaHCca CBUJIETEIBCTBYET O KOPOTKOM 3aMbIKAHUU BO BTOPUYHOM
nenmu THII, xotopoe cremyeT yCTpaHUTh BO H30€KaHWE TOBPEKICHUS
TpaHchopmaropa.

8.3 Texnuueckoe o0CITyKHBaHUE

8.3.1 [Ipu TexHu4yeckoM OOCIy)KMBaHUU TPAHCPOPMATOPOB HAIPSKEHUS
TpexdazHoil Tpynmel HeoOXoAUMO coOmoAaTh npaBuwiaa paszaena «Mepbl
0€30MacHOCTH.

8.3.2Texnuveckoe 00CTy)KUBAHUE MPOBOIUTCS B CPOKH, IIPEIYCMOTPEHHBIC
JUIsL YCTAaHOBKH, B KOTOPYIO BCTPaMBAIOTCSA TpaHC(HOPMATOPHI HAMPSIKEHUS
Tpex(da3HO! TPyMIIbI.

8.3.3 O6cayxuBanue TpaHchOpMaTOPOB HANPSKEHUSI TpeX(Pa3HOU TPYMIIbI
COCTOMT B CIEAYIOLIEM:

* OYHMCTKa IMOBEPXHOCTEN TpaHC(HOPMATOPOB OT MBUIH U TPSI3H;

* BHEIIHUK OCMOTP TpaHC(HOPMATOPOB HA OTCYTCTBUE MOBPEXKICHUIA;
19
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* U3MEpPEHHE COMPOTUBJICHHUS H30JAUUM OOMOTOK METOMMETPOM C

pabounm HampsokeHuemM 2500 B mns mepBuunbix oOmotoxk uw 1000 B mns
BTOPUYHBIX OOMOTOK, a Tak)Ke JIJIsl IEPBUYHBIX 00MOTOK TpaHchopmaropoB THII.
CompoTUBIICHHE W3OJISIIIMN  TEPBUYHBIX OOMOTOK JOJKHO OBITh HE MEHee
300MOwm, BTopuuHBIX 00MOTOK —HE MeHee 50 MOwm.

8.4 Tpanchopmaropsl TpexdazHOW Tpynmbl HE MOAJEekKAT peMOHTY. B
ClIydae BBIXOJIa U3 CTPOSI OJHOTO WJIM HECKOJIbKMX TpaHC(OopMaTOpoB, BOZMOXKHA

HX 3aMCHA KaK KOMIIJICKTYIOIIHUX HSHCHHﬁ.
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9 TPAHCHHOPTUPOBAHUE U XPAHEHUE

9.1 TpancnopTtupoBanue TpanchopMaTopoB Tpex(ha3HOM TPYNIBI BO3MOKHO
JHOOBIM 3aKPBITHIM BUIOM TPAHCHOPTA B YCIOBUSIX TPAHCIOPTUPOBAHMS 110 TPYIIIE
«C» cornacao 'OCT 23216-78.

9.2 YcnoBus TpaHCIOPTUPOBAHUS TPaHCHOPMATOPOB Tpex(pa3HOU IPYIIILI B
4acTH BO3ACHCTBUS KJIMMATHUYECKUX (PAKTOPOB — MO TPYIINE YCIOBHM XpaHEHUs
«5»nmn «6»['OCT 15150-691u1s nconaeHnit «Y» mim «I» cOOTBETCTBEHHO.

9.3 XpaneHnue u CKJIaAUpoOBaHUE TpaHCHOPMATOPOB Tpexda3zHON TPYIIIbI
JIOJKHO  TPOM3BOAMTBCS B 3aKpBITHIX  momemieHusax. [lpu  XpaHenuu
TpaHC(OPMATOPOB  JOJDKHBI ~ OBITh MPHUHATHIL MEPhl MPOTUB  BO3MOXKHBIX
TTOBPEXKICHUM.

9.4 [Ipu TpaHCIOPTUPOBAHUM W XPAHEHUU TPaHCHOPMATOPOB TpexdazHoii
rpynibl HEOOXOAMMO H30erath Pe3Ko CMEHbI TeMIeparyp, OCOOEHHO PEe3KOro
OXJIQKICHUSI.

9.5 Cpok xpanenuss TpaHchopmatopoB TpexdasHoi rpynmel  0Oe3
nepeKoHcepBaluu - 3roja.

9.6 /lns moabema U mepeMenieHus TpaHcPopMaTOpOB Tpex(PazHOUM TPYIIIIbI
UCIIOJIb30BaTh MPOYIIUHBl HAa METAJIMYECKOM OCHOBAaHHMHU (CXeMa CTPOTOBKU

npuBeaeHa B PD Ha uznenue).
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[Iponomxenue npuinoxeHns A
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