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NMPOLIECC ®OTOPEMMCTPALIUN B NPOU3BOACTBEHHOM LIUKIIE
PAONOINEKTPOHHOU TEXHUKU

KO.C. KapbuHa, W.B. MNnotHukoea, O.B. MNanbuesa, E.KO. Ennceesa

Kauecmeo cospemMeHHbIX paduoanieKmpOoHHbIX u3denul paccmampueaemcsi Kak KOMIMIEKCHbIU
rnokasamersb, KOmopbIl 3agucum om obwe2o0 Hay4YHO20 YPOBHS pa3sumusi pa3pabomok, kadecmea
usdenud anekKmpoHHOU MEXHUKU, CO8EpWEHCM8a MexXHOI02uU U Memporio2u4eckoeo obecrneqyeHusi
npoussodcmea. [Moamomy rpobriemMbl kKadyecmea paduo3eKmMpPOHHbIX u3denuli OO/MKHbLI peulamscsi
Ha cambiX paHHUX cmadusx u amanax pa3pabomok mexHonoau4deckux rnpoueccos. llosbilweHue Ka-
yecmea KOHMpPOJsi paduoanieKmpoHHbIX u3denut docmuzaemcsi nymem eHeOpeHusi npoyecca go-

mopezaucmpauuu rnpubopos.

Knrouesnie criosa: paduoanekmpoHHbie U30eriusi, KOHMPOsib Kadyecmea paduo3ieKmpPOHHbIX U3-
denuti, homopeaucmpauusi, npou3sodcmeeHHbIl YUK, cmaHdapm Ha rpouecc ghomopeaucmpayuu,

MexHos102uYecKasi UHCMPYKUUS.
POTOPEMNMCTPALUNA HA NPEOANPUATUN

Hapsgy ¢ TpagMuMOHHBIMU MEeTOdaMU KOH-
TPOMs KayecTBa TEXHOMOMMYECKNX NpoLeccoB [1—
4] aKkTMBHO WCMOMb3yeTca TaKoWm MeTod, Kak
npoMbIlWneHHas doTopeructpaums. [pombiL-
neHHasa doToperncrTpaums — 310 NpoLecc perv-
cTpauun MPOMBbILLINEHHBIX NPOLECCOB Ha NPou3-
BOACTBE M KOHTPOMb TEXHONOrMYECKOro npoLec-
ca C NoMOLLbI0 POTOCHUMKOB.

Takon KOHTPONb MNO3BONSAET OECKOHTaKT-
HblM CNOCOBGOM KOHTpPONMpOBaTb pa3mepbl M
KOH(MrypaLmio  U3roTaBnMBaeMblX  U3LENUN,
BbISIBUTb Hannune gedektoB 6e3 3agepxku nnm
OCTaHOBKWM MPOU3BOACTBEHHOro npouecca. [Ou-
arHocTMka Ha ocHoBe hoToperncTpauumn nosso-
nseT yCTaHOBMUTb, HACKONbKO MpaBWUIbHO YCTa-
HOBfeHa pJdeTanb (TOYHOCTb YCTaHOBKW, COOC-
HOCTb) 1 GonbLune OTKNOHEHUs1 OT oopmbl [5—6].

Mpouecc coToperncTpaumm He BNUSET Ha
Ka4eCTBO WCMOMHEHNS TEXHOMOMMYecknx mnpo-
LeCCOB U Ha KayecTBO NPOAYKLUKU B LENOM, HO
ABMAETCA COBEPLUEHHO HOBbLIM ANA npeanpu-
ATUA M HEOOXOOAMMbIM AOMNOSIHEHMEM K TEXHOMO-
rmyeckomy npoueccy. doTtopermctpaumss He
obecneymBaeT Ka4yecTBO, HO OHa KOHTponupyet
TOYHOE BbINOMHEHNe TpeboBaHMN KOHCTPYKTOP-
CKOW JOoKyMeHTauum [7-8].

NMPOLIECC ®OTOPEIMCTPALIUN
B NMPON3BOACTBEHHOM LUMKIE U3OENUA

Ona npegnpusaTuin, paboTatoLmx no rocy-
JapcTBEHHbLIM 3aka3aM, paspaboTaHbl TpeboBa-
HUA Mo poTohmkcaumMm 3NeMEHTOB TEXHOSMOM-
YecKoro npouecca W3roToBneHus, kak obsasa-
TenbHOW onepauun. [nsa Toro 4tobbl npegnpwu-
ATUE ObINO KOHKYPEHTOCMNOCOOHbIM, OHO BHe-
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OpsieT HoBble MeTOoAbl, BAUSAIOLMNE Ha KayeCTBO
npoaykuun [9-10].

OaHMM 13 TakMx MeTodoB SABnsieTcs poTo-
peructpaums usgenun B npouecce MOHTaxa,
OopaboTok n pemoHTa [11].

CO3O0AHME U BHEOPEHUWE OOKYMEHTOB
CBA3AHHbIX C NMPOLIECCOM
®OTOPEMMCTPALIUA

[MoTpebHocTb B dhoTorpachmpoBaHumn nos-
BMIacb B CBSI3WN C MOMyYEHUEM MHOFOYMCIIEHHbIX
BOMPOCOB NpW OTMpaBKe roTOBOW NpogyKLuMKn Mno-
Tpebutento, CBA3aHHbIX C Mpobrnemamn Kom-
MMeKTHOCTM W 3aMeYaHui Mo BHELUHEMY BUAy
n3genusi, LEenoCTHOCTM KIeyM pasbemMoB U T.M.
Ha npeanpuaTtum Gbina BBegeHa npouenypa ¢o-
TorpacpmpoBaHusa ¢ cosgaHueMm 6asbl OaHHbIX
doTtorpacuin. MNpu ncnonb3oBaHMM gaHHOW 6a3bl
BbISIBNSANUCb HeJocTaTky (OTCYTCTBME CHUMKOB
pasbeMoB 0e3 3arnyllek, HernonagaHue 4actu
npubopa B Kagp), KOTOpble MeLlanu WUCMomMb30-
BaTb 6a3y, kak JokasaTernbHbIN MaTepurann.

MoaTtomy npoueaypa cosgaHva 6asbl gaH-
HbIX choTorpaduin roToBbIX U3genun boina op-
ManusoBaHa criegyowmum obpasom:

e onpegeneH nopsiaok otorpadmpoBaHms
(4TO U KaK cHUMaTb);

e onpefeneHo KOHKPETHOe MECTO B TEXHO-
norMyeckom npoecce cOOpKM roTOBbIX U3LENUI;

e onpefeneH nopsgok COXpaHeHus pe-
3ynbTaToB Ansa OGbICTporo noucka doTorpadun
npv Heo6XxoaNMOCTMW.

dukcaumio, T.e. doToperncTpauuio mecta
pPEMOHTA UNN MOHTaXka HEOOXOAMMO MPOBOAUTL
B onpegeneHHom nopsgke. [na aToro Ha npea-
nNpuaTUM paspaboTany u BHeOPSIIOT TEXHOOr-
YecKylo WHCTpykuuto «PoTopernctpaums rorto-
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BbIX U34enui, neyaTHbIX NfaT B MNpoLecce MOH-
Taxa, peMoHTa u gopaboTok» n ctaHgapt «Po-
Torpacdms obpasua. lMopsigok pas3paboTku, yT-
BEPXKOEHUS, NMPUMEHEHUS], XPaHEHWUS U BHece-
HUS U3MEHEHWNINY .

B xope pa3paboTKM TEXHOMOrMYECKON WMH-
CTPYKUMM OMpefenunmcb, Ha Kakux atanax npo-
N3BOACTBEHHOIO UyMkrna byaet npoBoanTbest o-
ToperucTpaums:

® 8 fipoyecce MoHmMaxa 20mosbix usdenud
u ne4yamdsbix rnam. lNpouecc MOHTaxa — 37O
OCHOBHOW LUK NPOVU3BOACTBA, rAe NpUCyTCTBY-
I0T OTBETCTBEHHbIE OMepauuun, B XO4e KOTOpPbIX
yaile BCEero WCMOMHUTENsSIMM [OMycKarTca OT-
KNOHEHUs1 OT TpeboBaHUM KOHCTPYKTOPCKOW W
TEXHONOrMYEeCKON JOKYMEHTaLuN.

® 8 rpouecce pemoHma u dopabomok e2o-
mosebix u3lenul u nedamdsix rnam. B xope
pemMoHTa Heobxoanmo ukcMpoBaTe MECTO pe-
MOHTa «40» N «NocCre».

Mopsimok dhoToperucTpaumm onpegeneH B
TEXHOMNOIMYECKON MHCTPYKUMM criegylowmm o6-
pasom:

«[pun oTorpadmpoBaHnn mnsgenus n ne-
YyaTHble nnaTbl yCTaHaBNUBaTb Ha MpegycMoT-
PEHHbIE TEXHOMOTMYECKMM MPOLLECCOM MpUCno-
cobneHus.

BHUMAHUE! COBNMKOOATb MEPLI MO
SALLUMTE MSOENMA OT BO3OEMNCTBUA CTA-
TUYECKOIO SNEKTPUYECTBA COIMACHO
TPEBEOBAHUAM TEXHONOIMMYECKOW WH-
CTPYKLUMW.

doToOperncTpaums rotoBblx U3aenui:

1. CchoTorpachmpoBaTb WMnbauk. Haunme-
HOBaHMEe W 3aBOACKOW HOMep M3oenust OOSDKHbI
ObITb YETKO BUOHbI Ha ooTorpadumm.

2. CohoTorpachmpoBaTtb COEAVHUTENN UMK
UX rpynnbl B OTKPBITOM BUAE C BO3MOXHOCTbIO
OeTanbHOro pacCMOTPEHUS KaXOoro coeanHute-
N1 CO BCEX PaKypcoB (YeTbipe CTOPOHbI U BEPX).

3. CoTtorpachmpoBaTe COeaMHUTENN UK
UX rpynnbl, 3allMLLEeHHble WTaTHbIMU 3arnyLuka-
MU, MMEKLUMX TEeXHOMNOrMdYeckme nepexogHuKu,
HeoOxo4MMOo BbIGpaTb Takow pakypc, Y4ToObl ne-
PEXOAHMKN ObINN XOPOLLUO BUAHbI.

4. CchoTorpadupoBaTb usgenue ¢ YeTblpex
CTOPOH U CBEPXY, @ TaKkKe NnocagouvHble NoBepx-
HOCTU (HK3), NX MOXET BbITb HECKOMBKO.

5. CcpoTorpadhmpoBatb AedekTbl (LapanuHebl,
BMSATUHbI U T.A.) HA U3OENMN KPYMHBIM MTaHOM.

6. CoenaTb OTMETKY B TEXHOJIOrMYECKOM
nacrnopTe O BbINOMHEHNN POTOPErNCTPaLUny.

Takum obpasom, YeTKo onpederneHbl aew-
CTBUS MUCMOMHUTENSA NMpu npoBefeHun doTtope-
rmctpauun. lNocnegoBaTenbHOCTL AaHHbLIX AeK-
CTBUIN NPOAUKTOBaHA HanNnumMeM MHOXeCTBa He-
Jo4yeToB Ha poTorpacumsix roToBbIX M3AENUHN,
co3faHHbIx paHee. Ha pucyHke 1 (a, 6)) Harnsg-
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HO NPOAEMOHCTPMPOBAHO Kak npovcxoamno ¢o-
TorpadupoBaHve nsgenuii 40 BHEAPEHUS UHCT-
pyKUMmM no poToperncTpauumn.

Ona obs3aTenbHOro BbIMNONHEHMs doTope-
rmcTpauun BeedeHa onepaums «doToperncrpa-
unsa» B TexHorornyeckue nacnopta cbopku ro-
TOBbIX M3AENUN, a Takke nacnopta Ha MOHTax
neyaTHbIX NNaT, MapLpyTHbIE JIUCTbI PEMOHTA U
NUCTbl JOMNOMHUTENbBHBLIX Oonepauvn npu gopa-
BoTKax, 3a BbINOSIHEHME KOTOPbIX pacnuchLIBaeT-
CSl UCMOMHUTEND.

YT0 KacaeTcsa coxpaHeHus pesynbTaTos, TO
WHCTPYKLUMSA npeanaraet KOHKPETHbIA cnocob
co3gaHuns 1 copTupoBaHusa 6asbl hoTorpadumii:
«XpaHeHune coTorpacuiny.

«lMo okoH4aHuMKM dhoToperucTpaumm nepe-
HecTn doTorpacmu B nanky Ansi XxpaHeHusl, Ha-
3BaHWEe KOTOPOW yKasaHO B COMPOBOAUTENbHOMN
AokymeHTaumu. MNpun aToM yganuTtb OybnukaTbl
doTorpadui.

CkonupoBaTtb ¢oTorpadum rotoBbIX mM3ge-
nun 1 nx gedekToB Ha koMmnbtoTep coTorpada.
CkonupoBaTtb oTorpadmy nevaTHblx nnaT B
npouecce MX MOHTaxa, peMoHTa M JopaboTok
Ha KOMMbIOTEP Ha y4acTKe neyvaTHbIX nnar.

e gy %y

:

PucyHok 1 — ®doTorpacdun, BeINONHEHHbIE
[0 BHEOPEHMUS UHCTPYKLUK

doTorpadmm (PUCYHOK 2) OEMOHCTPUPYIOT
BbIMONHEHNe TpeboBaHUN MHCTPYKUMKU NO (hOTO-
permcTpauuu.
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6)
PucyHok 2 — doTorpadum, BbINONTHEHHbIE
MO MHCTPYKLMM

[Mpn konMpoBaHun poTorpadouin roToBbIX U3-
OEenuin OoImKkHbl ObITb CO34aHbl Nanku, HasBaHUA
KOTOpLIX coagepaT: HAaMMEHOBaHNE U3Oenusi, Ho-
Mep npubopa, HanmeHoBaHus doTorpadmii. Ha-
npumep, KAC-B/Ne 1273458551 /dpoTorpadcmm.

Cpoatb B apxuB otgena Ne 3 nanku ¢ oTo-
rpacpmsamMm rotToBbIX U34ENWIA U NeYaTHbIX Nnart.

dannbl XpaHATCA B apxvMBe Ha OAWH rof
BonbLue nx rapaHTUNHOrO CPoKay.

Ha npegnpuatMn BHegpeHa npouenypa
doToperncTpaumm ans

— roTOBbIX U3OENUN;

— B Mpouecce MOHTaxa, OopaboTok, pe-
MOHTa MeYyaTHbIX Nnar;

— nedekToB.

BHegpeHuem paHHoOM npoueaypbl JOCTUT-
HYTbI CrieaytoLume Lenu:

1) cospgaHa pokasaTenbHas 6asa gna pe-
LLEHMS CMOPHBLIX BOMPOCOB MpW MOCTaBKe uage-
nuin notpebutento, a 3To He0b6X0AMMO B CBSI3M C
BbICOKOM CTOMMOCTbBIO BbIMyCKaeMOn NpoayKLmK,
N BaXXHO KTO MOHEceT M3OEPXKKU MO BOCCTAHOB-
NEHNI0 OaHHOW MPOAYKLUMM NPU Hanuumm Heco-
OTBETCTBUN.

2) co3gaHa 6asa ans getanbHbIX Uccneao-
BaHWIN HECOOTBETCTBUI MPU SKCAyaTaummn, CPoKn
akcnnyaTaumm musgenuin sospacrtatroT o 19 ner,
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BO3HMKaeT HeobXxoouMOCTb
aHanusa aHanorm4HbIX M3genu.

[Mpyn 9TOM MOXHO C YBEPEHHOCTbBIO 3asiBUTb,
4TO OAHOWM cTaBkou doTorpada u ogHUm oTo-
annapaTtoM HEBO3MOXHO OXBaTUTb BCE TEXHOMO-
rmyeckne NoTpebHOCTM NpeanpuaTusl.

Takke cylecTByeT U BHegpeHa npouenypa
co3gaHnst obpasyoB BHELUHEro BMAAa MOHTaxa
GrOKOB U MOHTaXHbIX KIYTOB.

IOna aTtoro Gbin paspaboTaH OTAENbHbIN
CTaHOapT, KOTOpbI yCTaHaBNMBaEeT NOPSAOK
pa3paboTku, YTBEPXKAEHUS, MPUMEHEHUSs, Xpa-
HeHusa cdoTorpacmm obpasua n BHeCEHUSA n3me-
HEHUS B Hee.

CornacHo aTomy cTaHdapTy:

1. HeobxogmmocTb Bhinycka doTorpacumm
obpasua onpegenseTcss KOMUCCUMEN MO MpUEMKE
nepsoro obpasua.

OcCHOBHbIM CObbITMEM MpK co3gaHnn poTo-
rpadoumn obpasua aBnsieTcst nogrotoeka obpasya
BHeLLHero Buga vnun Bblbop obpasua M3 nmero-
lWmMxcs msgenui. 1o Haubonee BaXHbIA MO-
MEHT TpebyloLnii 3aMHTEePecoBaHHOCTbL CO CTO-
POHbI MPON3BOACTBEHHOIO yyacTKa.

2. Obpasubl JomkHbl ObITb cdoTorpadu-
poBaHbl hOTOKAMEPON C pas3peLleHNEM He Me-
Hee 12 meranukcenewn npu OCBELLUEHUN, UCKNMHO-
varwLlem 6nuvkKn, NpenaTcTByOLME OQHO3HAYHO-
CTU BOCMpPUATUS 3NIEMEHTOB 3NIEKTPUYECKOTO
MOHTaXa, yKnaaku u kpenneHus xryta. dopmaT
n3obpakeHnst — NONTHOLBETHbIN (24 6uUT).

3. ®oTorpacbun obpasua pekomMeHOyeTcs
pacrneyaTtbiBaTb Ha LBETHOM MpuHTEpe Ha Gyma-
re coopmata A3.

4. doTtorpacdhmm obpasua AormkHbl OblTb yT-
BEPXOEHbI KOMUCCUEN MO NMpMeMKe NepBoro 06-
pasua.

5. 4YneHbl kKOMMCCUM 3aMNOMHAKT MNacnopT
Ha doTorpacdun obpasua, crtaBaT MOAMUCHL B
pasgene «YTBepxaeHue otorpacdmm obpas-
ua». PaspaboTtaHa cdopma nacnopta. Macnopty
npuceanBaeTcs HOMep.

6. ®oTorpacumn obpasua caarTca B apxmB.

doTtorpadmmn obpasua OyayT cnyxutb me-
ToOu4eckum nocobmem npu M3rOTOBMEHMU W3-
Oenvst anst MOHTaXXHWKOB, KOHTporepoB. B Tex-
HOMOrM4eckom nacrnopTe Ha M3rotosneHue cbo-
POYHOW efuHULbI MOSIBUTCA YKaszaHue 06 wuc-
nonb3oBaHun doTtorpadun obpasua, KOTopbIn
MOXHO OyaeT nony4nTb B apxuBe.

MpropuTteTHON 3agadert Npy co3gaHun go-
Torpachmin o6pasLoB BHELIHEro BMAa SABMsiETCA
co3gaHne obpasua BHeELWHero Buaa, KOoTopoe
TpebyeT HEKOTOPbIX OPraHN3aLUMOHHbIX N TEXHW-
YECKMX MOMEHTOB. OTOT obpasey, JomKeH ObiTb
BbIMOSHEH MOA PYKOBOACTBOM KOHCTpyKTOpa W
TexHonora Haubonee KBanMULMPOBAHHBLIM
ucnonHutenem. 3atem TpebyeTca KOMUCCUOHHO
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OLEeHUTb AaHHbIM obpasey, Npu HeobxoanmMocTn
popaboTtatb, a 3atem caenatb Heobxoaumoe
KonmyecTBo coTorpadmii, KOTopble MOryT oTpa-

XaTb 3TanMHOCTb CO34aHWs AaHHOW COOPO4YHOM
eovHuubl. [lanee Ha AaHHbIM obpasel, odopm-
nsSeTcsa nNacnopT, KOTOPbIA CAAeTCcs B apXuB.

Onepamm TEXHOJIOTHYECKOro mpouecca

Yuactku
TNPOH3BOACTBA IEKTPOHHBIX PHGOPOB

TIpo6aembl i HaMeHOBAHHUS ed)eKTOB,
BO3HHKAIOWINX B NpoLiecce NPOH3BOACTBA

HucrpymenTsI 1 cpecTBa
ISl BbISIBICHHS eheKTOB

( Ilex Ne 3

} M3roToBIeHme MeYaTHBIX MIaT

CHCTEMa PEHTTEHOCKONHYECKOT0
BuyrpenHue HapymieHus

KOHTPOIS
TPOBOJIHHKOB B 11/11 P

CHCTeMa HNEKTPHHECKOr0 KOHTPOA
C JIETAIOLIHMH Ly TaMH

Jlyna, 31eKTPOHHBI MHKPOCKOII,
INTAHTEHIMPKYIb 1 T.1.

Cucrema PEHTTECHOCKOIMYECKOro

He nporait KORTaKTHBIX IIOM{AZI0K —

KOHTPOIA

TpeuwHe! Ha NasHHBIX

®oroperucrpal
COG/IMHEHHSX PerHCTpauta T

HyCTOTH M [IAPHKA B KOHTAKTHBIX

TUIOM[aIKAX

Jlyna, 3neKTpOHHBIH MHKOCKO,
INTAHTEHIMPKYIb 1 T.1.

Heemonsenne tpeboarmii KJI,

THuJIC

HenpasibHas packiazika kryros —

HenpasmiibHas pacraiika

COeTMHATENeH

1 Jlyma, aneKTpoHHbIi MUKPOCKOI W

XornoaHas naika, eperpesb

TaiKH, OCTOPOHHHE BKIOUCHHA

ITpumeyanne: Ha Bcex onepanusx TeXHONOrHYECKOro mpomecca
BE/IETCA COMPOBOUTEbHAS IOKYMEHTAIIHS, B KOTOPOI CTABHTCA
TIOITHCD U J1aTa HCTIONHHUTENA, BHIONHUBIIEr0 ONEPaLIHio.
ConpoBojHTe bHAs T0KYMCHTAIIHA 3aBOIMTCS COTTACHO THIIOBOMY
TEXHOOTHYECKOMY MPOTIECCY Ha H3IETHe

KJ1 - koncTpyKTOpCKas 0KyMeHTaIHs

T]{ - rexsonornyeckas J0KyMeHTalus

JIC - oKyMEHTBI CTaHJapTH3ALMH

PucyHok 3 — TexHonormyeckuni npouecc Nnpon3BoacTBa IMNEKTPOHHbIX Npnbopos

Mo YKa3aHUuio B 4epTexe Unn TexHornornye-
CKOM MnacnopTte npu WU3rotoBrieHNMN napTtum wm3s-
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aenunm pomkeH ObITb ucnonb3oBaH obpasel
BHellHero Buaa. Vcnonb3osaHue oTtorpadui
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obpasua BHeLHEero Buaa nNo3BONMT CIKOHOMUTb
BPEMS Ha M3roToBMNeHWe, n3bexatb oWnbKM Npm
M3roToBNeHUn, a Takke obecrneyntb 0OHOOO-
pa3HOCTb MPU U3rOTOBIIEHMUN NAPTUI COOPOYHBIX
e[vHu1L, a Takke oHa OyaeT BocTpeboBaHo Anis
NCMNOMHMTENEN, TEXHOMOrOB, KOHTPOSIEPOB, WH-
XXeHepoB uccrnegoBaTtenen.

Ha pucyHke 3 npefcrtaBneH noapoOHbIN
TEXHOMNOrMYECKMIN NPOLIECC NPOM3BOACTBA 3f1EK-
TPOHHbIX M3AENWI, OTMEYEHbl onepauun nocrne
KOTOpbIX HEOOXOAMMO BHEOpPSATb npouecc oTo-
pervcTpauun.

B vacTtu cosgaHua doTtorpaduin obpasuos
BHELUHEro Buaa Heobxoanmo nepeaatb AaHHYH
npouenypy B NpOU3BOACTBEHHbIE MoApasgerne-
HWUs1 NpeanpuUaTUA NO NPOM3BOACTBY paguoanek-
TPOHHbIX NPMOOPOB.
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