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Cavitation pitting evaluation in hydraulic marbines, {MBH ﬁﬂg—?ﬂ)
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MEKC 27140
OKCTY 3109

Mara eseneana 01.07.921

HacroaiMit craimapT yeTAHARTHBAST METOOL OUEHKH H WiIMepeHid nokaaresel KanHTALMOHIOH
IPOEMA 33 Gl peIeAeHH BT cpok M Hapafory. CTaugapT He YCTAHABTHBAST BOIMOAHOTO BITHMAHHA KARH-
TALUMK HA pabovHe XapakTepRCTHEE 060DYIDBAHHA TAKHE, Kak MOmHocTs, KL, sufpauna u vpoBeHs
LIEY AL,

1. OBUHE IMO/MNEKEHHA

[.1. B Texuvdeckom 3anadui JoTRHEN DLITL VEATIHE PEXHME JKCTLIVATALMN MHIPARTAYECKOT Ma-
LML

[.2. Tpeneneioe sHavenie NOKATATEIH KARHTALHOHHOH P0THH 8 oNpeleieduyio HapaldoTey ao-
AHO DLITE YEA3AH0 B TEXHHYECKOM J20a10HK.

[.3. 3uadende MOKAIATENA KABHTALTHOHHON 3P0IRK CHeIveT HATHAYATL HA OCHOBE AHATH3E BOIL,
rae JoKHO GHTE VKA EHO COTEPRAHNE TREDILX YACTHIL

ADPATHBHLIH H3HOC, BRISBEAMHLIE BOOOH, CONepEAlEed TREPALE MACTHUR (HATPHMED MECOK), He
BETHOYART B OUEHKY KABHTATWOHHOH 3P03mi.

L4, JdonycTHMOe IHANeHHE KABHTAUHOHHON IP0IHH D0RKHD ORITE YCTAHORISHO 10 COTMACOREHHK
MERTY JAKATYHKOM B HIMOTOBHTEISM B HEHCHMOCTH OT CIedyIonHy (akTopon;

THIMA W KOHCTRVELHE MallWEL

MATEPHANA W COCTOAHHA NOBEPXHOCTH JeTanel, NMoIEepEeH HEY KaBHTALHN;

NPONGTAHTETEHOCTH IKCTUIVATALLNY W PEXRMOB PaboTh,

FACMYOACHHA MALIHEHE HA CTAHLIIAE,

BOSMOEHOCTH [IPOBEISHNA PEMOHTA Ha MECTe G683 TeMON TR,

1.5, Tepmuui, NPHMEHASMEE B HACTOALEM CTAHIAPTE, HX NOACHEHHA W 0003HAYEHHA NPHEEICHE
B NpHAoKerHnA 1.

2. OCHOBHBIE ¥CJIOBHA OLUEHKH KABHTALIMOHHOM 9P0O3HHA

1. oa oueHKR KaBHTALMOHHOH 2PO3HH HEoOXOIHMO TOMHO ONPeJeidTh IHANAS0HE PesHMOn
PafOTI MALEHALL 0 HANORY, MOWHOCTH H YPOBHID HHEHETD Dheda HAN BHCOTEe BCACKBANMA {IIPHI0HE -
Hue 2, qeptT. 1) ¥ NpoIoEEHTENLHOCTE PAGOTE B COOTEETCTBYIOIIMY YO TORHAX.

2.2 dna oUueMKH EABATALHOHHON 2P03RH CIeIveT NpUMeHaTh cIeaviompe fannse HapaboTKu:
LA MAHH, PADOTAKILAN ¢ BRICOKHM KoMPQHUHEHTOM HCNONBIOBAHEA MOWHOCTH {HATPHUMER TYP-
DHH, paboTaoluy B 0a30B0M peduMe), — SO0 y;

Hiaanne opHusaisb0e IMepenedaTEa BOCHpeliena

L HagarenweTeo cradiapton, 19
& Craumaprancpops; 2006
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O7151 MALLTHH, HMERUAY HH 3K KombfrurenT HenoneaosE et MOLHOCTH {THIPOTYphMH, paboTan-
UMK B MHKOBOM PEXHME, HACOCOE H HACOCOB-TYPOMH HIPOAKEYMYTHPYVIOUIHY CTAHUHH 1 HACOCOB-TV]-
Dun, paloTamlumMy 6 HACOCHOM pesume), — J000 o,

B npenenax Gas0nod HapaboTKH D0NYCKAETCA:

221, Haa rnaporyphHH:

NPOACEEHTENLHOCTE KPATKOBPEMEHHOH patoThl ¢ neperpyikoit — 100 u;

APOAOTARTENLHOCTE PABOTE © NOHHESHHOR HarpyIkoi — 300 .

222 15 pacocos THAPOAK KYMYTHDYIOWMY CTAHUHR 4 HACOCOB-TYPOMH, pabOTAILMY B HACOT HOM
e e

MPOIEEHTENLHOCTE KPATKOBPEMeHHOH padoTid HA NoBLLeHHoM Hanope - [ g;

APOAOTEHTENLHOCTE KPATEORPEMENHON paboTel Ha MoHKEEHHOM Hanope — 100 9 (cwM. npunose-
Hue 2, uept. 1w 2)

2.3, Bpewms, nechxoaumoe LA VCKA H OCTANOBA MHIPARTHYECKOH MALIHHEL, BOJTHHO DLITL BEITHME -
He B QakTHYLCKY D HAPRDOTRY.

NpoporaHTenEHOCTE PaboTEl THAPOTYPGNMEL C HATPYIKDH e P a Hacoca © pacxogom e O,
DO BRITE OTPAHKYEHE NPOITEHTENBHOCTAMHE TAKHY PEXHMOR B NPOUSCCe TIYCKA W OCTAHORA.

Bpema, npH kotopos pabouee KOOSO THAPABTHYECKON MAILHHE GRELIASTCHE B BOIIVEE, DOTEHO
DLITL HCEMOUEHD H3 fRETHUSCKON HapadoTKH.

24, JHauerHe KABHTALHOHHOH IP03HH 008 HACOCOR-TYPOHH ¢ NOBOPOTHLIMM JONATEAMH HAMNPAR-
NRIOWET ANTMAPATE YCTAHATTHEAKT A5 YCIOBHH JKCOAYATAUHHE HX B HACOCHOM PERHME Hi NMPeanHcai-

HBIX OTKPHTHAX HANPABIAKILSTO  annapata, COOTBETCTEYIOILHX  HAMmopy, 0OpH  HHEX - YCTOBHAX
SECIIVATAHME IHAYCHHE KABHTALHONHOR J3P0IMH YCTAHARTHBAKT M0 COrMacOBAHHE ¢ HIrOTORMTEIEM.

3. METO/Jbl OLEHKH KABHTALMOHHON DPO3HH

31 HMamepende KABHTAUHOHAGH IP0SHE C LHEABID BLATIONHENHA rapaiTHil MpoBoEaT 10 HCTeHeHHA
KABMTALUMOHHOID. FAPAHTHIHOTO CPOoKa HWAK rapadTHiHol HapaboTKH, VEAJAHHEY B TeXHHYSCKOoM Ia1a-
HHH.

3.2, o wadepeHds MIoWagHd Wil 0DLeMa YHECEHHOMD MATEPHATE BCE 30HL IPOTHH T0TAHE OLITL
FAYMLLESHE 10 HeNMOBPeAIeHHOr0 METAEIA AHG0 MOATOTORIEHE 0 CRAPKY NyTeM waANdoRKA.

3.3, MakcHManeuye TAVGHHY IPOIHH ONPeletaiorT raydHHOMEpOM, ¢ HCMOALIOBEAHHEM 1WabIoHa
(AGO APYTOr0 NPHCTOCOBAEHK ), KOTODRIN YCTAHARNTHBAIOT HA HeMOBpeRIe HHYVIO NOBEDXHOCTE: I8TATH, |
BOCAPOHABOIAT NepBOHAYANLHEE KOHTVRE B 30He paipyIlenHs MaTepHaa.

[MorpewmocT wasvepend £ 10 5% dakcuMansiol oviHnL, e He Gonee | s

34 OrmeibHee VISCTEH MOBPEXISHHOR NOBEPNHOCTH PasrPaHM UM EIOT KPICcKoil B OTIHedaTEH no-
BRedIeHHOH NOBEPXHOCTH NEPEHOCHT Ha NROUHYE OyMary nocpeicThos KoHTAKTL

[nowank: oTHEYATKOR Ha ByMare ciedyeT Onpeieiare IWIAHHMeTPUPORaIiHes U0 TOICUeTOM Kiad-
PATOR, ECTH HCMONbIonaHE GyMara ¢ paiMepiol ceTroil.

MorpenocTs onpeieIeHdd He Do/KHD NPesLEiIuaTs + 1 %,

3.5, Morepy MaTepHand ONPLIeiHsnT oI M3 CAEIVIOUHY crocofon:

I} HENOCPeICTBEHHEIM HIMEPEHHEM 06LEMA MIACTHYECKDN Macchl, TpeGyEMON 118 BOCCTAHOLTE-
HIEA TIepRoHaYAnbHON Bepaspyirer o dopyel nosepxrocTi. Ecin paipylieiie BLABaHo KasTamael Ha
MOBEPXHOCTH, HCKPHBACHHOH B0 BCEX TPeX HIMEpPeHHAX, To fopMy MOBEPXHOCTH CIeIVeT KOHTPOIHPOo-
BATE ¢ NOMOLIED LaGIoHom.

MorpeiHocTs HIMEPEHHA He NOBKHA NpepLinars + 15 %;

2} NpHENRIRTENLHBIM BEYHCTEHHEM, KOTOPOE CAEIYET JeRaThk Mo QU0 I creayiouHy duopmyn

F=%(K -5 4, +L-5 4+, ., +£.8.-4)
WM
F=K.-Z(§ -A+5-A+, ., +35 -4},
HJIH o yopoueraol dopsyine
F=035-A

Inavenns KoadupyanenToe K K, K0 T. 0. BEOHPEIOT N0 COMACOBIHHID MEXTY InKAITHKOM W 13-
TOTOBMTENSM B 3ABHCHMOCTH OT (fOpML PaspyIIEHHON TOBEPYXHOCTH]
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3} o wieToi Macce CHBAPOUNLIY JMEKTPOIOE, HEOGXOIHMLIN ATH PEMOHTL, ¢ YUeTOM YMEHLILeHHA
Ha BETHYAHY, YIANAeMYI0 b IpOlecce okoHdaTensioil wnudonky, wotopoe coctanmret 30 % o Gotee, n
HNHCHMOCTH OT IOpMEL NOBPEMRIEHNT, MOATERALTHY PEMOHTY.

Maccy iy, ONpegelsoT no hopsyie

my, = pg o ¥

IMpH RCHONLIOGAHAR MEKTPOAOE C MOKPEITHEM MACCE HEAKTHBHOTG MOKPLITHA I0THHA GLTE WC-
ETIOYEHA]

4) M0 MACCE CRAPOUHLIN ANEKTPOA0E, HEOOXOOHMLIX 404 PeMOHTE, BKIIOUAT MACCY MATSpHANA, Yid-
AAEMONS B MPOUEcce oROHYATeNLHOH NG ORKN.

Maccy i, OnpefendoT oo hopsye

.64
iy, =1 +T}'F.':'.l e

Dopyyas 0CHOBAHE HA JOTVINEHHK, YTO CPelHAs TOILAHA HANTARKH, VIATIeMad UIHQOBKOH, pap-
Ha 3 MM (oM. pHIoEende 2, gept. 3).

[lpH HCHOARIORANHKM WEKTPOADE © 0DMAIKON MACCY HEaKTHEHON ODMATKH YHUHTLIEDOT,

5} ma oCHOBAHWK pabodero BpeMeni, TPeDyeMoro JUiH peMOoHTa KAaBHTAHOHHLX MoBpesIeninil,

= .l:'_". Ve
o

Jnasenne K, 100VCTHMO BLIDHPATE M0 COTNRCOERIHHIO MEXTY JAKATIHKOM H HITOTORHTEME M.

16, [pn oleHKE KADBUTALHOHAOH IP0IHH W3 PEIVALTATOR HIMEPSHHA IOMEHE GLITE HCKTRUEH LT
OGMOEHHTENLHEE PASPYINSHHA, BRIBAHHLE MOBLILSHHOH XHMHYeCKOH HIH WEKTPOXHMHYECKOll Koppo-
e, aGpAIHEHLM HIHOCOM WIH YIAPOM B 30HE, FAE ITH JOMNOMHHTEILHEE PATPYIIEHMHS MOTYT OBThH
OnpeEfeIeHkl.

1.7 Jedexre MaTepraia, obHapyEe HHLE TPH HIH0CE MOBEPXHOCTEN MA WL § TEYEHHE IKCIUTYE-
TALMH, HCKAKMAINT I pe3VILTATOR HIMEePEHHA KABHTALRGHHON IPO5HH.

1E. TlapanTHM N0 KABHTALWOHHLIM PAIPYVILIEHHAM CYHTIIOT BLIMOAHEHHLIMM, eCOH N0 MCTEYeHWH
IKCTNYATALHOHOTO TIERHOAA B THANAIOHAX PeEHMOE, VCTAHOIEHHEY B COOTOETCTRENN C Pait. 2, pesyil-
TAT HAMEPEHHA, VMEHBIIEHHBA Ha 3HAYeHMe MNOTPEeHIHOCTH, He NPERLAeT FApaHTHHIHOTO IHAYCHHS
YHETOM MOMPAEKH, OMPeferiesol mo opsyne

I
= A
C, l‘:‘ﬂ,-_I :
i

Pacxoxgenme sexay daktiueckoll HapaboTkol 10 BpeMeHd NPOBERKH W HApaGoTROW, VCTANOBTEH=
HOH B TEXHHUECKOM JATANHN, J0MEHO DHTE KAk MOKHO MEHELLE,

JonyoTHMEE MPEESTR ITOMY PACKORIEHHA AOTKHE BITE COrMACORINE MERIY HATOTORHTENEM H 3d-
KA KM,
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MEHTOKENHE T
O rroubne

TEI]-HII.IH. AN EHACMEBIE B HACTONIEEM CTAHIAPTE, WX NOHCHEHHA A ofioiRasenna

Tepunn Difrsmume v MomcHenne

Kasnrauns — ﬂ‘ﬁﬂl:l.'l-'l:llli.’lHHl.‘ MApOBHEK MVILPLEEOR, KOMEa MECTHRA
YPOBHOHE EARACHEA NajacT I'I['II1ﬁ.‘1I-I.II1TI_".'II:-HI.'|- 20 Napne-
HHA :lupunlﬁpumnmll.m. H WX CMEEAHHDT, EOrDa Ypo-
ECHL MECTHOIO OaBERCHMA NOBLILLACTCH HELIDE
JEBJCHHA ||l||'!ll.'|-|.'lﬁ:'l|'!-ll':ll?.*HilH|1ll.

KapuranHoneas Ipoian - [ToTepd METLANE BENCACTEHE KABHTALHK
Kapurausonesid  Kodduusent o Kowfpeunent, XapaeTepuIvOmMA  HOIMECHHE
(koadibuuneHT Toma) rHAPARIHYeCKOll MAMHE OTHOCHTCIEHG YPOEHA HH-

EHLTO ﬁ-bﬁll:l;.’l HAW BRICOTE OTCICE BAHHA

FapauTHiBk@ cPpOE B0 KABHTILN- = KonssecTi0 MECRUCE HIAH JET SKCILIYATRIAN Mal k-
DHANE IPOTHEA Hbl, B TEWCHHE KOTOPEX 2¢ACTEYIOT FAPAHTHH N0 KABK-
TAUHOHHOH FPOEHN
FapasTniinas RapafioTa N0 KaBM- = Hapaforka (B wacax) B npeaeiax rapasHTHiiHOro cpo-
TAHWOHHOH IpoIRN Ed N0 KERATAUNOHHGH 3poani
Bazosas napadoTia ry HapafioTka salusHe (B 98c4X). MCNONBIyeMail kil

faza a0a :anauaa sHaducHull nokazaTenei, GRpeIcnAk-
UIHY TAPAHTHAHEIC A IATEALCTRS

PakTeecEan mapaboTea L HeferBuTeARHOE TACA0 94208 PAGOTEH MALINHE, TI0-
CAC KOTOPOTo MPOMIB0INTeH OCMOTR KAaBHTALHOHHE X
paspyLueHni

Humunili npeies smouHocTa a0 P Hugruit npenen MomHocTn TYypORHE Q08 IMpoLo-
npoaaETe AR paboTe ENTENEHON pafoThl, YEAIWBEAEMON 100 KAKI0N Hano-
pa W AnS KEEOOTO - GOTYCTHMOID YVPOBHS HHEHCETD
fnedsa (epr. |}

Bepxanii npesgel someocTd 108 P, Bepadsii npeaen MollHoCTH TYpORHE 108 3enayva-
npeaoaEETeALneE padore TAUMH, YEIILBACKEIR A0A  KLELOTO HANGPAa W 414
EAKAGTO  SONYCTHMONG  VROBHA. HERHCDO  Onedia

(ucpT. 1)
Husnumii npeies moligocTd A4 Py, HuarHnit npeaen wolHocTd TypdiHe 0aa Kpar-

KpaTEORpesennoi padors EOBPCMEHHON pafoTH, YEAIW BACMEIR 108 ELKI0TO Ha-
A0pa AGMYCTHMOD YPOBEHA HHEHEro Geoda (uepT. 1)

Bepxnuil mpeaes MomHOCTA 248 P, Bepxvuil npenen MowsocTH TYPEMHE 138 Kpart-
KpaTHoBpeMennol paboTs EOBPCMeHHON padoTe, YEAILBAEME | 108 KRKIO0TO HA-

A0pa H KAX 300 YPOEHA Hi&EHero Geedia (wept. 1),

Humnwil npescisasid Hanop Ada- Hey HusHuil npeicaibHEl HANORP HECOCE A0A TEPOI0I-

coCd AIA NpOI0IRETeILE0R paboTw EUTENEHOH pafoTe, yRaleBacMellt ans wkaxaod ao-
MVCTHMOH BRCOTH BeACRBIHNA {Mepr. 2).

Bepxanit mpenessustil manop Aa- By Bepxuuil npeacabiell Hanop HAcOCa AMA TPOL0A-

cocd ANA APOA0IRHTeALR0R paboTe EUTCAEHON pafoTe, yralspacMelt ans kaxaoi ao-

MYCTHMOH BHMCOTE BCACK BAHMHA {M¢pT. 21

Humswii npeseisanil HADOE Ha- Hey, HuxHnid npeicieHE( HATOP HACOCA A8 EPATEOE-

coed 10 KPATROBPEMenE0d padoTs peMeHHGH pafoTe, yRAIKEICMER 104 Kakaol gomyc-
THMON BECOTH BoaCHBAHRR {depT. 2)

MaKcHMANLHAE ApEIeAbHAA Npa- @ MakcHMANEHEA MPEICARHAA NPOHIEOIHTEIRHOCTE
MIBOTHTENEHOCTE HACOLE ANH KPaT- HECHCL 10A KpaTkoBpeMeHHOH paloTe, yKatsBACH A
KoBpeMeHHOl paboTe AAN KRENOA  ZOEVCTHMOH  BECOTHE  BCECE BAHHA

iepT. 2
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Tepsiee Dhoasagenne Thisicren e
Munnmassssif ypoEeHs HEKRETND ¥ MunnsmaabHe il 1onyeTHMER  YpoBCHE HEKHETO
finedia feedia (vepr. 1)
Muamazon PesHMOE BOpWETLHOR - OrpannueH:
pafoTs a) ang TYphuH — BeamdMREaMn Po, W P (uepT. L)
G} amd wacocor — mensanHasmn B w N, (qepr. 2}
Juanazon peMEAMOE HPATEOBPE- = Orpannuen nenusamnsasn oo w8 Pr (uepr 1)
MeHHOl pafoTe TYpiHHEE © nepe-
[ AETT
duanazon PesEMOB KpATEOBpE- - OrpaHuuen RenHYHBaM P, 8 Py (depr. 1)
menioil padore TyphuEs ¢ BO0HEH-
BEHHOR HATpYIROH
Nranazon pedAMOE KPITEOBRE- - Orpanuden neananuasn &, w 8, (uepr. 2)
Mennol pafoTe WReOCa HA  BOHEH-
WEHHDM Hanope
duanazon pemHMOE KPATEOBRE- = Orpannaen senwansasin H o, ow 0 (wept. 2}
Mool paloTs HACOCA HA MOBGI-
UIEHEGM Halpe
Magcamansuan raylimna gagmTa- 5 ADCORIOTHAA MAaKCHMANTEHAA TAYGEH KABHTAUHOH-
OHOHROE 3pOTHA HOM 3PO3IHH, HIMCpASMEs 0T NEpROHENANEHON IOREp-
KHOCTH MATCPpHAND
Makcamaisase rayfuns orieis- To For &y 0 &) Makcusanssee rybHss B OTACILHEX I0HAX 00~
HELX BOH 3POIHH BRCAICHNAT, HIMEPREMEE 0T YPOBKA MepaGHa A TLHO f
NOBEPAHOGCTH MATERHAA
Ofinan nAGUEaIE KABH T HOHEOR A Ofwas pAOWATE KEERTALWOHHGH 3POINH, onpeie-
ETTENT Neesan kak cymyaz 1] Beex nuowaneh, KoTopee Tpe-
OYENT PEMOHTE {BRAKIEA TC, KOTOPEE TREOVIT TOIEKD
WAHMGORKH] WAK 2) TOABEO TeX AnoWmasclt, Ha KOTO-
peaY FAYEMHAE AOBEPERACHHRE NpeskwacT obycloeneH-
HYHL  BEIMSHHY, ONPEaeigesyn 0o COrMacoBaHHg
MCHAY TAKEIUHKOM W INOTORMTENEM, MAN 3) TonkKo
Tex NAGEIaLeH, KOTopLe TPehyT PeMOoHTa OYTeM Hi-
TAAEKH
TLaomaTE 0TIEALABY F0H KABHTA- Ay, Ay Ay, A IMAaowEay OTLEIRHEY F0H KaRNTAAOHHGN 3PN,
HHOHBOR 3pOzEN QOPCIEAACME S, KAE YHKETIHO BILIE
(i ees MATEpHANA ¥ Oifken MaTepHANLL, YHECCHHODO NMPH KABHTAIHOH-
HOM PAIPYLLCHHH
Koadinume s K. Ky . K Foadr iU e HTh .. HCMOABIVEMEE 030 Opudiuim-
TCABHOTD BRMHCIEHEN olbesa
Macea cEIPOMHBIX JNEKTROL0E my, Macca MaTepHANA CRAPOYHEX JNECETPOSOE, TRehye-
Mad AN0 PEMOHTE KARRNTAUMOHHEY paipyiicHuil ¢ yie-
TOM COOTRCTCTEVIOILEH TONpaBKN
IMAoTHOCTE MATEPHGAR IAEKTO- P [noTHOCTE MATCRHALS JICKTPOI0E, TPelyoMey and
Aok PEMOHTS KABHTALHOHHEY Paspyniernil
Pafiosee spema, tTpeliyemoe oaa i, Bpossd, Tpedyesor 408 MOIFOTOBKH MOBPCRICHHEX
PEMONTE HABHTAUHOHERY PaIpyEe- MECT K PeMOHTY, 10 DOLOTPeRA, 108 HENTARKW W A0
Huil OEOHMATEALHOR ofpafoTen, WeRI0Has  BpoMa AN
oficcnedeHHA J0CTYNA K MOEPEHACHHEM MecTas (A0
paIfOpKd MAMIMHE ), 000 BOTECACHMA BOOOMOTATE k-
HELX JCCOR, M0 KOHTPOAA OTPCMOHTHPOBAHHEER 1/I0-
waneh notpebuTeaew obopyaosanusa, 2aa cBopeu
MALEHE M BEOIE B SKCTUIY ATALHK
Kosdisanest Tpyio3aTpat K Kosdubiuse T, nenolesves sl 000 noocaera Tpy-

AOZATRET B "WACAN
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Mpodogueéenne

Tepunn Dfr e e Mowcwewne
lapasTupoEanEde npeleIsHoE e FapaHTHPORAHHE MPeZen ReAWYHHE KAEHTILHOH-
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Hepr. 3. OnpeacacHue YREToH WMACCH 3ACKTPOIOS, TRoOveMbIX DA PenoHTA

Juanazon 3HAMCHUH MakcHManEHOR |'.'|!r'i.:|JtH|.']. MJOEEAR W OEkema, EOTOREC MOryT OETE I.-il..ll.:IPH.EI.hI E'KACCTRE

AONYCTUMEY 408 pafouuy Kojec pasaiHEY THNOE CHAPOTYPEUE {BCKIOYAH KOBUOBERIC TYPOUMHEL} W PASIHIHEY Ma-
TERHANOE, W A8 o0HoH 13 2avy Gaioeuy napadoros (2000 v Sazopol warpyaen win 000 4 nHKOBEGH HAPYIKH).

Jranazoks GCHOEZHL Ha ORBITHEYX JAHHKIX.
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