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YK 620.311,22:008.354 pyana Ell
FrOCY¥IAPCTBEHHBA CTAHALAPT COMIA CCP

BAOKH AHEPFTETHYECKHE 1J1RA
TENAOBBIX 3JJNEKTPOCTAHUHRA

Tpebosamus & HANLEHOCTH, rocTt
HAHVBPEHHOCTH W RO HYHDTTH E?EEE—EH

Power blocks for sieam electric stations.
Requirementa for reliability,
marnoenveability and efficiency
QECTY 3019

Jdara secpevwywn 0100 89
Hecofampenme CTRHOGPTE PpeciedyETCH B0 FRKOHY

HacrosirHit cTasaapT PacOPOCTPAHASTCR HA CTALFHOHAPHEE HOH-
IeHCAUHOHALE 3HEPreTHUECKHe MOHDG 0N MowHoCThEe 200—800 MBr
{zanee — sHeproGiokn) TERNOBHE  MeKTPOTTANUNA, npelHazHaNen-
HEe 3078 pafoTh B Da3HCHOM PeMEMEe H YCTaHaBMHBaeT CCHOBHLE
TpefonaHnA K HaJemHOCTH (TPefODIHNA K HagemHOCTH YCeTanaBJaH-
BROT B BHAC PPYNIOBHX NOKAIATEREN 109 SHeprodJoKoBE BHNYCKa 10
1991 r. n sueprodnoKoR BHIOYCKa c 1991 r.), MAHEBPEHROCTH H IKOHO-
MHATHOCTH IHeprofIoKon B MAT0M, HAMOTARIHBASMEX A4 HYXA Ha-
poanore XO3AACTBR H SKCNOpTa,

das sneprodnoxos, IpelHasHANEHHEN A SKCOOPTS, AONYCKAITCA
ofyCOBeHHLIe AGKAI0M-HADATOM BHEUIHETOProBOH OPrafHIalNe OTK-
JA0HEHHA 0T TpeboBaHHA HACTOAILErD CTAHAADTA.

CTaunapT He PAcupoCTPEHASTCA HA BHCOKOMauespewsue (noay-
NMHEOBRE B NHEOBEE) SHepreTdEYeckiie OJAO0KH B B8 SHeproGiokH, B Co-
CTAR HOTOPBX BXOAAT Fasoimée TYPOHHLL.

TepMuHp, NPHMEHAeMEe B CTAHIAPTE, H NUACHEHHS K HEM NpHBe
JEHEE B JJF:IJ-:IJIIZZI}:I-[EHII'J-! I

1. OGIUIME TPEBOBAHMA K HAJLEMHOCTH, MAHEBPEHHOCTH
H 3KOHOMHYHOCTH 3HEPTOB/I0KOR

1.1. 3peprofioy LOJiKEH:

AOAYCKATE OYVCK HA CHOALIALKI NApaMeTpPax CBeXero napa, 3a
HCHAWOYEHHeM AYCKA W3 TOPAYMEryd COCTORHHA,

ADMYCKATE pEXHM pafoTH HA XOJADCTOM Xody TVPOHHW pocae oo
nycka HAH NpoBeleHHA HCNBTAHHA TEHEPAaTOpPE B TEYEeHHE HE MEeHer

20 v

Hitanine o@HEHANLIOE Mepencuariil mochpeRiesa
i@ HapareancTeo cTangapros, [UkH

a—Mlo
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olecieydbats padoTy OPH CEOILIAUIGM JaBIEHHH CBEXEro napa
MpH YACTHYHOR HarpysKe pery.aHpoBOYHONG JHANGIOHE

obECIEYHBATE BOSMOMHOCTE NOPROAHYECKOl padoTH © OTHAKYEH-
HHMH MoJorpesateaaMy Bucokoro Jastends ([1BId)y u pesmonr rpyn-
| e ﬂ'l::IJJ.I'_II'[]-I'_'E-i:'ITE.'ll.".I'-i :I1|:I'Ii-l pal!’m'r.au.mu_-z.-: EI'I-I:E:pT'I;Jﬁ:I'l:lHIE--

|.2. 3xeprofnok A0aMeH ObTe OCHAEH CHOTEMOR ABTOMATHWE-
CKOI) peryiMpoBAaNHA H YCTPOACTBAME 3IAMLNTH, O0ECTEeuNRa0IIEMH
OCTANGE MeprodioKs npd OCTAMORE HOTAA, TYpONHE, BCEX HNTATEAR-
HEX HACOCOR MWAH OTKIOUCHHN TeHepaTopa, TpaRcopMaropa Ha-3a
HX BHYTPeHHWY NOBPeHICHAR, & TaKMe nepepod sHeprofioxa mocae
noanoroe cHpoca HarpyskH Ha pesHM pabfoThl ¢ Harpyssofl coficTRen-
HEIX HYHI HAH Ha PEAHM XOJAOCTOMD X04a.

1.3, B ®RoHCTpYEIMH obopyIRORAHNE, BXOAALETD B COCTAB FHEpPrO-
OAoHa, BOJMHE OLTE OpeAVOMOTHeHBl CReLCTEd HAMEPEHHH | KOHT-
POVIR TEMJIOBOrO H MeXanHUecKoro CocTofARBA ero aaesMedrtos, olecne-
WHE AR

TEXHAYCCKO® AHACHOCTHPORAMHe B ofbeMme, COrMacOBaAdHOM ¢ 3a-
Ka3UHHOM;

BOIMOMHOCTE NPOBEACHES YCKOPEHHHN HCMIWMTANHIL 1a: cnperene-
HHA HIMEHEHHA SKOHOMHYHOCTH 000OpvAOBAHHE B NPOIECCE IKSMAVA-
TAHY B NOCAe PeMoNTa;

nas rogosHex ofpajimop oDOPVIOBAHHA CpefcTBa COELHAJILHOI
KORTpOAR B ofbeme, CORARCOBAHHOM Memdy noTpedRTeleM i HIro-
TOBHTEAEM.

2. TPEROBAHHA K HALEXHOCTH SHEPFOBNOKOB

21. HoMedKnaTypa H HOPME NOKa3aTeaeid #age s
HOCTH

2.1.1. Kpwrepien noanoro oTkasa sneproloxa ABASETCR Opekpa-
HWieHHa q#}THH.[[I{{THIIFIEREHHH Iy HAZHATEHH D [II]']-E:HFEEII_EHI-I’-E ﬂTﬂ}'l;'_"Fia
ANEKTPOIHEPTHH) BCAEICTEHE OTKA33d ob0pyaORAHAN, BXOAHLIETD B €70
COCTAB.

2.1.2, O0nzaTensHan HOMeHKIETYpAE nNoxKazatescli HamewHoOCTH
FHeproGaoKa:

cpeduan wapadoTka Ha oTkaz fo;

NOAHEH HAZHAUEHTHA cpok CAVEOW Toan

TMOTHEIR HASHAYSHHBA pecypec 3AeMeHToB, pafSoTAmMHY TpH TéM-
mepatype cawme 450°C, Tomu

cpedikft cpoE cavailb MelAy KANHTAIRHEMHE peMoHTaME Typ.

VISILHAR CYMMaPHAR NPOIOVIKHTEIBHOCTE NAGHOBHY PEMOHTOB Ha
| ron peMouTHOrG UHEAA Sy,

KosfupHEHEHT TEXHHUECKOTO HCMOABSOBARHA K u)

kosdmuiest rororuocTH K.

2.1.5. TToxazaTeny HAAEWHOCTA PACCYHTHBAMT N0 GopMYAaM, 11pH-
BENEHHHM B NpUADMesnd 2.
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214, Tloauwit nassadeannfi cpok chyxbm SHeprofnoka W BXo-
ASALEro B HErD OCHOBHROTD 000pYIROBaHEN Bullveka A0 [991 r—ge me-
Hee 30 ger, obopylosatkn sumycesa ¢ 1991 r.— 40 aer, xpome GHICT-
POHIHANHBACMBIY SJIEMERTOR OOODPYECBANHA, NEPEYEHE M CPOKH CAYH-
Ob HOTOPWX YCTAHOBAEHH B CTSHIZPTEN HIH TEXHHYECHKHX YOIOBRAX
HA KOHEPETHRIA BHHL 00Oy IOBIHHA,

2.1.5. MoanniA HasHaueHHHT pecypc cocTaBueIX wacTed ofopyio-
BaMug sHeprofiaoks, paforamnx npe TeMnepatype 450°C 0 peIWe,—
He memee 200000 w, wpose GHCTPOHIHAWHBAEMEY 3JeMeATOR, Nepe-
HeHL W CPOKH CAYMOHN KOTOPHIX YCT2HOBJEHH B CTAHAADTAX HAH TEX-
HHYECKHX YCAOBWAX HA KOHEDeTHHI Bl odopyIoRaHHE.

2.1.5. E,paamm CPOE CAYMOR MOKIY KANWTANBHMME PEMOHTEMH
A% ocHOBHOrRG OOOPYIOBAKHE ¥ 3HeprofNoKoE, BROTUMHX B KONV a-
TauHw ¢ 1991 r.,— e meuee 5 AeT; 2J08 NRISYNOIbHRX KOTAOB FHEPIo-
Baoxon MowRceTE B00 MBr n worson suweprofinoxkos 500 MBT, pa-
Ootaminpny xHa sKHGacTvackAx  yooaax (A Z=H3—55% ) —He MeHee
4 Jer.

21.7. Verapopaenuyo Ge3oTRasnym mapadorky ocaoBHDoro odopy-
AOBAHHA, BXOZAULETD B COCTAR sHeprodfoKa, yeTawapaHsaloT B CTan-
AAPTAN HWIH TEXHAHEOKHY YCAOBHAX Ha KOHKpeTHWRA BHA 0000V L0Ra-
HiR.

22 Ha slexTpocTanuMsy ¢ sHeprofaokavy Joxia GuTh npeay-
CMOTPEHA eNHHAR ABRTOMATHAMPOBANHAS OHCTEMa y4era, chopa, ofpa-
EH!ITHI-E i ]1FE_E_1‘THHJTE‘HIIFI |II|-."I:I1.'!FI'|\'IEJ'II_:I-[II O HAIEHEHOCTH Z-]|-|'I'_"r!ll.'l'.l|.=.|..-'ll:!li-il'.lH.

23 TpeforadHWs w pHecneYyeHHD pPeMOHTONPHIOI-
HOoOCTE

2.3.1. Ofwme rtpelfopapdA E PeMOHTODPHrOZHOCTH — 0o [OCT
23660— 749,

232, NaGaputel geeliky sHeprofioka # KOMNOHOBKA B Hel adopy-
JOBAHHA AOKHE YIOBAESTOODRATE TRefOBAHHAM PEMOHTONPHIMOAHOCTH,

233, Jaw obecmegeHHs HeobXOLHEMOTD YPOBHA PEMOHTONpHTOL-
HOCTH KOMODHOBKH, DPraHdiaUHd H MeXaHHFAUHN PeMOHTA. B NPOEKT-
HO# DOEYMEeRTAUHH FHeprofJors LImHE OETL NpelycMoTpeth:

paIpaloTHa CHCTEMB OPraHiz3aunyl peMonTa;

co3lanne obdennore gonla aan ofecneuyeHEA peMOdTd ArperaTio-
VANOREM METOAOM;

HEQOXOIHMEE PEMOHTHHE NNMUANER B PEMOHTHREE 30HLI

obCaAVENBIHHE CTAUHOHAPHEMH HAH HHBCHTADHEMH Py 300005LEM-
HEBMH YeTPOACTEAMH BCero o0OpPYIOBAHHA 3HeprobioKa H ero cocTas-
HE X .HaCTeHN;

cROGOIHEE 20H 408 BHEMEH H TPAHCOOPTHPORAMHA CHOpPYACRA-
HHA H CPrO COCTERHHX YacTedl Ha TPACCH ODCHOBHHX MYIONOTOKOE o
K PEeMOHTHEM RIOCULAAKAM,

MEXAHHIHPORAHHOE NEPEMElleNHe TPYI0R MEeHWeXOBEM TPAHCTION-
TOM;

VETPOICTED AOCTOR SHEPTFOTATANAS H NOCTOB PeMONTHON CBAIN,
?'r
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obecneyense SOCTYIHOCTH # KOHTPOACNPHMOIHOCTH OSOpYIAOBsHHA
sHeprOfuToKRa.

24 TpelGoBanHa ¥ cHCTeMe TexHHueckoro ofb-
CRAYMHBAHMA W POMOHTS

241, CHcTeMa TeXHHYSCKOTD OOCHYEHEAIHEA H PEMOHTE J10J0XHA

ofecneyHBaTe OAHOBPEMEHKOE NPOBeJEHHE KANHTAJWHOMD PEMOHTA
peerD olopyaoeanns sHeprobaoKa,

24.2, CTpysTypa peMOHTHOID IBKNA 3HeproffoKa JonxHa ofec-
NEYRBATL €70 HAACHHYE pabfoTy B TeueHHE BCErC MepHOdd IRCTUIYa-
TaIUHNA,

PerosenayeMbule cTPYETYPH PEMOHTHOM) UHEIA H OPOIoHTedb-
HOCTh IEHOBHX PEMOHTOS SHeprofAoNos NpHEEIEHH B NpHI0HenHs 2,

2b, TpelGopawud K CpPEACTBAM OCHAWEeHHE TeX-
HHYRCKOrD OOCAYXHBAHHA H PeMOHTE

251, CpepcTRa oCHAWEHHA TeXHHUCCKOTD OOCAYVHMHBAHHA W pe-
MOHTA, YKCIMIIYATAUHOHHLEE H PEMOHTHHE BOKYMeHTH paspadaTidsalor
8 cocTase palovell ROHCTPYKTOPCKOH AOKYMEHTAUNH 33B0LLI-HITUTO-
BHTEAH H NPHAATAIOT HX B ROMIAEKTe ¢ ofOpYAORaHHENM 3Heprofaoxa.

2.5.2. KpynaorabapuTnsie COCT2RHHE YaCTH OCHOBHOTO ofopyao-
BAWHA OCHAULAs0T YCTPORCTRAME, OfecneqyHDaHaME OCMOTP  HX
BHYTPCHHAY ROBepRHOCTed.

253, OGopyaopanue sueprofioKa OCHAIIAIOT KOMOAEKTaMH coe-
HHAMBHOM HHCTPYMEHTa H NpuenocofaeHnit 117 Nposeleiia peMouT-
HEY palor,

2.54. K cbopyaosannio sHeprofioka 148 TENAOBHX 3JeRTPoCTaN-
uHRA AT HE ORIThH ITFI'HJT_FH{EHH SECNAYATANEOH EE H FI'E'HE':IHTHH‘-E' A=
kymenth no MOCT 2.601--68 u I'OCT 2.602—68, B ToM uncae Tex-
HUYECKHE YCAOBHA Ha KANHTAABHHE PEMOHT, HOPMH pPRCX0LE 3anad-
HEIX YaCTell H MATEPHAAOB AAA PEMOHTA, HOMEHRIATYPa olMEennoro
PpoHIA AnA PeMONTa ArperaTRO-YIAOREM MeTOIOM.

3 TPEBOBAHMA K MAHEBPEHHOCTH 3HEPIOBNOKOB

3.1. SHeprofaock aoamed GwTh OCHAWEH HeoGXORHMbIM HOMTUIEK-
tOM CPEICTH ABTOMATHYHOCKOMD VOpasieHHA, O0eCNewHBIHMUINM HIMe-
HeHHe or0 MOULHOCTH B COOTBETCTBHH ¢ YCAQBHEMH DalGOTH B 3HEDM-
CHCTEME.

3.2, Koserpysina ofopyaosadia sHeprofiona, 8 TaHHe Cpencraa
ROHTPOAR H yOpPABRJeHHA OOOPYIORAHHEM, JOMMUM NPCAYCMaETPHEATD
BOIMODEHOCTE HEMTOABRSHBIEHHAR H.EEF-L‘!}HE.HHH_I {EI-FI:,J'[H'II!-[.H.H :I]"rn.'-ll}'. " offd-
HOB) aBTOMATHIHPOBAHHBIX CHCTEM VIPIBISHHS IHEPrOBIOEOM.

3.3, Moneppensbe ceoilcrza  SHeprofiioNa  TONMHE  VIOBASTBO-
pATE €TexHiYeckuM TPeOORAHHRM K MAHEBPEHHOCTH SHEPreTHYECKAX
GROKOB TeMIOBEY SAEKTPOCTAHUMA ¢ HOHISHCALUHOHHEMH TYpiuRa-
MH®, VTREPHJICHHEIM B VCTaHOBIEHEOM MOPARKE.
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4. TPEGOBAHHA K 3KOHOMHYHOCTH 3HEPTOBMOKOB

4.1. [Tna sHeprofioka yoTapaeiHpawt ofA3ATensHREA NOKa3aTEdb
SHOHOMHYHOCTH — VAEALHEIA pacXol B rpaMMax yoJIoEHOM TONIHBA
Ha | kBT-u noaedworo OTNYCKa SIEKTPHYSCKOR SHEPIHH NPH Harpya-
wax 100, BD & 60% noMHHANBHOA MOWHOCTH SReprofoxa, 4 Takxe
LA cpeinepiBellenHoll rolonod HarpyakH. lloneamui ornyck onpe-
AEAKT NYTEM BHYHATAHHA H3 BCell BHIpaOOTAHHOH MeHepaTopoM IHep-
roGAoKa  SACKTPHYSCKON SHePIHH 3MEKTPOSHePrHH, HipacxoloBavHOA
Ha NPHBOI MEXaHHIMOB 3Heprofaoxa # o0WeCcTAHUHOHHBLY MeXaHni-
MOB (TOOAHBONOIAYA W Op.).

Tenaoeyi ROHOMHYHOCTD  OTASABHHX HTeMeNTOR 3HeprofaoEa
MPHHEMAKT 00 TEXHHYCCKEM YCAOBHAM ¥a HONKPeTHHHE pEA obopyldo-
BAHHA.

4.2. KonnuecTeenkbe 3HaveNna nokasatellell sHOHOMHUROCTH YCTa-
HABJAHBAKT WHIHBHAYAARHD ANA KamAore Heprofioka B IaBHCHMOD-
CTH OT MECTHEX NPHPOIHREY Yol oBHA, QHIHKO-XHMUYSCKHX CRONCTE
HCOOALIYEMOND TOILIHBA, COCTARR SHEpPreTHUEeCKorc oOOpvAOBAHNSE H
APYIrRX KUHKPeTHRIY QAKTODOE,
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[TPHIOXKEHHE |
Crpasossoe

TEPMHHBL, NPHMEHSEMME B CTAHIAPTE, H NOACHEHHYT K HHM

T et e Morenexne
i —— — . .
SHeprofnox COCTEBHER 9a0Th EOEASHCIOHOHRON  TemI0BOR

STCKTPOCTANITNN Wa dleblesse cBemero napa 133 u
23,6 MIIa (140 # 240 krofcw?), npeicTaRaREIOAS
cbnil EomimweEe ofopyiopaans, OOBEAHHEHHOIO 0
CARHYHY TEXHOMOCHYSCEYH) CHCTEMY A3 Npeppatiie-
HRA XAMHAECHOR 2HEPrHE TOILMHBA 8 3JeKTpRYE-
CHY .

OcroaRoe  obopyaceane sHeproliosa — fapo-
BOR  ROTeR, NEpoBaA  TYpOHHA, reuspaTon, Tpade-
'-F"-'-'I:"'-'!-‘:“:lp:_ COCTERAKEE WECTEH ODOpVIORTIHE  FEen-
rofaoga, paloramiiie ppe Tewmeparype 450°C m
BHEM — rhabie naponposcibl, CTONOPHEE W fe
CYAHPYHUGE EIA0AHE, OHIRBIPE BEICORGMD H (e
HETD 28BJcHBAR DIpoBRX TYRORN M 59

P“f!""[“p'“"“““ﬂ AHAMAmE MHTepEAN HECPVIOK, RHVTRN HOTOPOMD MOMHOCTE
HATpYIEH 3Heprofioks MORET WIMEHATLOR ANTOMATHICCEM DCE: HIMeHeHHS
COCTARN BCOOMOCATEABHOrD OGODYI0BAHEE H rope.
AOREME YOTPORCTS,

KannratnHuR pesont Pevwonr, pEnoameeMef 108 soCorANOnIEiERE TR
'EIHIEIZIFEIGHEH.'E HHEG-3EOQHOMEUSCKAX XA TeHCTHR 'q'-||:-|:-rr_|lfi.'1r_||._a
10 MPOEKTHRY HEE GOHIENY K APCCKTHNM 3HAT:-
HIERM, © 20MeH0i B (HAH) BOCCTAHORTEHHEM Jix-
Gy CcocTaBHMY YACTeE

F"Z‘::'-'ll'-l‘-'l'l-'. BEDGAHFEM 6 ONA BOCCTAHOBIEHER Tex-

Cpeankl  pemoHT 3Hepro-

Gaoga HHRG-FKOHOHIENCCRNE  XaJMIKTEPHCTHE  3Heprodiaka
OO0 SATAHMEX SHAWCHIED, ¢ 3amaesioif 0 (eap)  moc
CTAHGBETEHHEY COCTARERY YacTeil orpanvuedrod yo-

MERKIFTY L
Teryuthall  peMOHT  3HEpro- PoMont, nemoapaeMsi 108 DOANEpHMAERSE TEXHH.
Gaoka KO-BHOMOMHNECKERX  XAPAKTCPHCTHE  3Heprodaoka &

IAAEAHWY Opeledsx, ¢ aWedod ® (WA poceTa-
HIRJICHARN . OTIENEHRIN ORICTOOMAFA L N AN N K EH
cOOpOMHLEY eQMBEL B AETae
YaeleHaR CYMMAPHAA TRO- Cpeapad NMPOIOTMHTE ThHOCTE N/EU0EEY  DesMOH-
ADARHTEALIGCTE  ONAHOBOID TOE 34 ONEE Fof PEMOHTHOM WIKan (OnpeieTieTca
PEMONT INCPLOGAONA 33 Pe- | way cymma OpOdOIKATEABAGCTCR - BOCK MAAHOBWX
MOHTHIE LK PEMOHTOE 33 PeMOHTHBIN HHKY, OTHECEHHIR K 10H-
) TEILBEOCTA PEMOHTHOTD LEKAa)
MEE:'IH“ ) A Oruopeane HAPafOTEH  BOCCTANABIHEISMOID
ofBeRTa K MATEMATHMECKOMY OMRIANHE VTHCAE £rD
OTEAI0E B Tedenie ITOR napaborkn, OTMOCHTCR KO
BOEMY MEDHOAY HOPMAILACDE IECTLAYATILNE, HAYH-
HRIDMEMYCR 0 FCTLTEHHH BPEMEHN OCHOSHHA FIep-
FOLAGRD,  OORELEANEMOrY TCLBRYLTRNAH  YUADRAR MY
M3 KOHKPETREE Bil ofapyiosanin
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Moodoas eyne
TepMHT ToEcHENHE
- R oy -

[fyew  sueprobacka  wa Mycx sweprofa0Hd NPHE NOHEMOHHLY  DaEISHEE
CRORBAMOLHY NEPAMETPAX CBE- | H TEMOEDATVDE 6. MAPOBOAANOM TROKTE KOTJE, W3-
Eera naga MENSEMBY TPH pRaBopoTe B Harpymesmm TyYpOnHL

B CTOPOAY ROBHIGCHHA BAAOTE I0 NOMHRSNEHEX
AHATEHH

PaGora  sMeprofiioka  Ha Pafiota sHeprofaoka © pepeMeBEEM  QGEARSIHEM

CEONLIALEN 1ABACHNN B RAPOBOARHOM  TPOKTE ROTAS, vMEHbEIMOUELHWCSE
MFOTHE HOMHHAILHOCD B FABHCHMOCTA OT CHAHE-
HEA HErpY3IER aneprofacka
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1. PASPABOTAH H BHECEH MuuucrepcTaoM sHepreTHEN B SAEKT-
padrranun CCCP

HCNOJIHUTEJH

K. B. Waxcyeapor (pyveosointens Temnu); M. H. Wawmapakor;
C. b, Jlomak; b. I, Tamuucndi, 0. B. Tpodumon; B. M. Kap-
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