HAMPABJIEHNA
AEATEJIbHOCTU

 BakyyMHan TexHUKa U obopynoBaHue
cnewumanbHOro HasHa4yeHus

 AcnbiTaTenbHble CTEHAbI U KOMMJEKChI

* [IpoMbilunieHHOE TepMUYecKoe
obopynoBaHue

« PoctoBoe o6opynoBaHue
o MarHuTHble KaTyLWKK

» MeTannopykaBa cuib¢$poHHble
U3 HeprKaBeloLLen cTanm

e U3penua us TyronjiaBkux Mmartepuasnos
U CnnaBoB

o [lopo:KHO-CTpouTeNIbHaA TEXHUKA

e [poyee cneunanusnpoBaHHoe
obopynoBaHue

NMPON3BOACTBEHHDbIE
MOLLIHOCTW

 CobcTBEHHAA NPOM3BOACTBEHHAA
U KOHCTPYKTOpCKaA 6as3bl

» Hanuuue cknaga rotoBoi NnpoayKLuMm,
2 CKnapga Cbipbf, a TaK¥Ke OTKpbITble
CKNnajfickue nnoLLagxku

e 4 aIMMHUCTPATUBHBIX 3[aHMA
» Hanuune BakyymHoun nabopatopum

« JlabopaTtopua Hepa3pyLualoLLero KOH-
Tpona ¢ cuctemoit Y3K Ha TexHonorum
¢a3npoBaHHbIX peLeToK (3KcnepuMeH-
TanbHO NPOBeAEH KOHTPO/b AedeKToB
CBapHbIX COeAMHEHUIA Ha TONLLMHE
300 MM Ha HepKaBeloLL el CTanun)

U peHTreHo-rpaduyecKan naboparopusa

e Yucroe nomeweHue nnowagbto 1700 m?
8-ro Knacca 4y1cToThbl

e Llexa 1 y4acTKM OKOH4YaTesIbHOM CO0pKM
» Pa3pbiBHasA MalmHa

JITKMI

HAYHYHO-MNPOV3BOOCTBEHHOE
OBbEOVIHEHUE

000 «HMNO «'KMI»
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TEPVMIOBAKYYMHBbIE
TEXHOJIOr MYECKME

KOMMNEKCHI

BOMJ1OLLIAEM MOEN

B PEAJIbHOCTb

OBbEAOVIHEHUNE

KM

HAYYHO-TIPO3BOACTBEHHOE

0 KOMIMNAHUN

Hay4Ho-npousBogcTBeHHoe o6beauHenue «pynna KoMnanui
MawwHoctpoenus u Mpubopoctpoenua» (HMNO «FKMM») aena-
€TCA 0TEeYeCTBEHHbIM MPOM3BOAMTENIEM CMELManM3VpoBaHHOMO Mpo-
MbILLSIEHHOrO 060pYO0BaHWA, BbICOKOTEMMNEPATYPHBIX 3MIEKTPONeYen
C PE3NUCTUBHBIM HarpeBOM Pa3fIMYHbIX KOHCTPYKLMWA U Ha3HAYeHws,
BaKYYMHbIX KaMep, TEXHOIOrMYeCKUX NIMHWA ONnA TepMoobpaboTku,
3aKalku1, OTHKMIa, OTMYCKA COMKHBIX U KPYMHOrabapuTHbIX U3Jenuid,
YCTaHOBOK BaKyyMHOI0 HanbleHNsA, TepMUYeckon auddy3nu, TepMo-
KOMMPECCMOHHBIX YCTAaHOBOK, YCTaHOBOK A1A POCTa MOHOKPUCTAIIOB,
UcnbITaTeNbHbIX CTEHOO0B, TepMobapoKkaMep M MPOYero BbICOKOTEXHO-
NIOTMYECKOro M MHHOBALMOHHOMO 060pynoBaHWA. MHOroneTHWIA onbIT
HECKOJIbKUX MOKOIEHUI MHHEHEPHO-TEXHUYECKMX paboTHUKOB B COBO-
KYMHOCTU C MacTepcTBOM TPYLOBOr0 KOJUIEKTVBA M YMeNbiM PyKOBOA-
CTBOM aAMUHMCTPALIMM KOMMaHUM NO3BOAMIN CO34aTb NPOM3BOACTBEH-
Hoe npeanpuATAe MUPOBOO YPOBHA. [lonyyeHHbIN 3a NocnegHWe rogpl
OMbIT YCMELUHO Peann30BaHHbIX KOHTPAKTOB MO3BOJIAET C YBEPEHHOCTbIO
CKa3aTb, 4TO COTPYAHMKAM NPeANpPUATUA N0 CUaM peLUnTb fiobble mo-
CTaBMeHHble Nepeq HUMU 3adauu.

Komnanusa npepocrasnaer
MOJHbIX CNEKTP yCnyr

YucneHHocTb coTpyaHuKoB 6onee

T 700 uenosex

Wrar UHXEeHepHbIX
cneuunanucToB bonee

120 venosex
63 000

NPOM3BOACTBEHHbIX
nnowageu

oo,  Cebiwe

_\\i// 250 crankos

C cCOBpeMeHHOWU 0CHaCTKOM

@)
9001 CucteMa MeHeXKMeHTa KayecTBa

wwm 1SO 9001

Mbl — ny4iwue B CBOEM aene
M Ha 3TOM He ocTaHaBauBaeMcA!



TEPMOBAKYYMHBbIE
TEXHOJIOFr'MYECKUE
KOMMJNEKCHI

TepMoBaKyyMHble TEXHOOr M-
YECKMe YCTAHOBKM W KOMMeK-
Cbl [OM¥Hbl OTBEYaTb BbICO-
KMM TpeboBaHUAM MO KauecTsy
U cTabuibHOCTM paboThbl  Kak
B aBTOMaTM3MpOBaHHOM, TaK
W B aBTOMAaTM4ecKOM peMMMax.
[ns oTpaboTkM cbopoyHbIX eau-
HWL, Y3N0B U W3[ENUN TeXHo-
JIOTMYECKMX YCTaHOBOK MpOW3-

000 «HINO «MKMIM» 3aHuMa-
€TCA pa3paboTKOW BbICOKOTEXHO-
JIOTVYHOM  BaKYYMHOM TEXHWKK
n 06opynoBaHWA CreuuanbHoro
HasHaueHuA.  TepMOBaKyyMHble
TEXHOJI0rMYecKue YCTaHOBKM
npegHa3HayeHbl AnA NpoBeaeHuns
TENN0BbIX UCMbITAHWUMN U TEXHOMO-
FMYECKMX MPOLLECCOB B BaKyyMe.

BOJATCA KOMIMJIEKCHbIE UCMbITaHWA PaboTocnocobHOCTV B YCNOBUAX,
6MIM3KKX K peanbHbIM YCI0BUAM IKCMTyaTaLmum U3genua.

Ha 6ase npou3BoAcTBa B CTPYKType Chyxbbl KayecTBa MMeeTcA 3a-
BOCKaA nabopaTtopuA, ocHaLLeHHaA 060pynoBaHUEM A NPOBEAEHUSA
CeRYIoLLMX Ka4eCTBEHHBIX UCCeA0BaHMM:

JNabopatopHble ucnbITaHUA

Hepaspywarowuit KoHTponb
YnbTpa3ByKOBOM KOHTPO/b

Macc-cnekTpoMeTpuyeckui
KOHTpOJIb

Paguorpaduyeckui KoHTponb
LiBeTHan gedexTtockonusa
Bu3yanbHbI KOHTPOSIb

1 N3MepeHus.

OnpepeneHne MexaHUYeCKMX CBOMCTB MeTaslfa M CBapHbIX COeMHe-
HWW (Npeden NpoYHOCTM, Npefen TEeKY4ecT!, OTHOCUTESIbHOE YOIN-
HEHWe U CYXKeHue, yhapHas BA3KOCTb, TBEPLOCTb)

OnpepeneHne XMMUYECKOr0 COCTaBa METaIoB, MapKk1 UCMONb3ye-
MOro MeTansa, CBapo4HOM NPOBOJIOKM METOAAMM PEHTreH(Ioopec-
LLeHTHOrO M CNEKTPaNbHOro aHanu3a

MeTannorpaguyeckme uccnefoBaHUA CTPYKTYpbl METaoB M CBap-

HbIX COMHEHWUN.

lpoBogutca peHTreHorpa-
dVYecKMA KOHTPONb KayecTBa
CBapHbIX CoeguHeHUN. KoHTposb
BaKYYMHOW MJIOTHOCTM CBapHBbIX
COeJMHEHUN, BaKyyMHbIX 06be-
MOB OCYLLECTBAAETCA C MpUMe-
HEHWEM COBPEMEHHbIX reeBbIX
TeyeucKatenen BedylMX Mpo-
nsBogutenen. OcywecTterfeTcA

KOHTPOJ1b HMHEVIHO-yl'J'IOBbIX BEJINYMH, LLIepOX0BATOCTU MOBEPXHOCTY,
TBEPAOCTU, TOJLLMHBI NOKPbITUA, 3NTEKTPUYECKUX BEJIMYUH. Cneuma-
JINCThbI CJ'IY)-K6bI Ka4yecCTBa UMEIOT CepTVIdJVIKaLlVIIO B cuctemax Pocatoma

n1S0 9712.

np0VI3BOJ1CTBO BaHyyMHOVI TEXHUKM OCYLLIEeCTBJIAETCA C MPUMEHEHU-
€M nepeaoBbiX Marepuasnos, N03BOJIAOLLMNX [06MTbCA MaKCMMaJbHOrO

CpOKa 3Kcnjtyataumn.

BaKyyMHaFI LaXTHaA neyb
conpotuBJieHUA

Meub npegHasHayeHa ONA NpoBefdeHWA OT-
¥Ura B BaKyyMe KpynHorabapuTHbIX CBapHbIX
KOHCTPYKLMI M3 CTaneit MapTeHCUTHOrO 1 ay-
CTEHMTHOTO KNacCoB AA CHATMA OCTAaTOYHbIX
BHYTPEHHMX HaNPAMEHUA.

CocTaBHbIe YacTu:

¢ Kopnyc BakyyMHOM Kamepbl AYaMeTpoM
8 M CO CbeMHOM BEpXHEMN KPbILLKOW.

¢ CneuuanbHas BbICOKOTEMMNEpaTypHan
dyTepoBKa

e [Inowapaka o6cnyK1BaHUA

¢ BakyymHan 0TKauHaA cucTeMa Ha base
MAYHMHEPHbIX HACOCOB, HacocoB Tuna Pytc
1 bycTepHbIX NapoMacnAHbIX HacocoB

¢ [lHeBMaTMyecKad cucTeMa

¢ JneKTpoHarpesartenu

¢ CwvcTeMa BOLAHOMO XA aeHnA

¢ Cwucrema ynpaBnenus
W NUTaHUA YCTaHOBKU

YcTaHoBKa KapboTepMuyecKoro
cuHte3a (YKTC)

MpepacTaBnAeT cobon NOAHOCTbIO aBTOMATH-
3MPOBaHHbIN KOMMJIEKC, COCTOALLMI U3 BOCBMM
rasoBblX W BaKYYMHbIX TONKaTesbHbIX Neyew,
npefHasHauYeHHbIX 41A NPOBEJEHNUA CIIOMKHbIX
MPOLIECCOB CMEKaHWA W OCaOeHusA, 06be-
OWHEHHbIX ~aBTOMATUYECKOW TPaHCMOPTHOM
repMeTMyHol nuHuen. Komnnekc cnocobeH
pabotatb B pexkume 24/7 B TeyeHue roga 6bes
HeobXoAMMOCTM MPUCYTCTBUA  0BCNYKMBal0-
LLero nepcoHana.

CTeH[ TepMOBaKyyMHbIX
UCMbITaHWIA B YCNIOBUAX
MMUTaLMKU KOCMUYECKOIO
NPOCTPaHCTBa

Crenp CTBW-2 npepHasHayeH ansa nposefe-
HWA ONTUKO-(U3NYECKMX U3MEPEHMI NapaMe-
TPOB anmnapaTyphbl B MPOLiECCce CO3AaHWA M Ha3eM-
HOW 3KCnepUMeHTanbHol 0TpaboTku GopToBoM
annapatypbl 06HapyeHus U OpyruX ONTUKO-
3MEKTPOHHBIX CUCTEM, U KOMMEKCOB B YC/10BU-
X UMUTALMM KOCMMUYECKOr0 NPOCTPaHCTBa.

CocTaBHbIe YacTu:

 BakyyMHas Kamepa.

¢ CucTeMa BakyyMUpOBaHWA.

 KpworeHHas cucTeMa UMUTaLIMM KOCMUYe-
CKOro NpOCTPaHCTBa.

o OnTMyecKas cMcTeMa UMUTALMM W3JTy4eHUs
TOYEYUHBIX 06EKTOB.

e CucTeMa MMUTALMM COSTHEYHOTO U3MTy4YeHNS.

¢ CucTeMa UMUTaLMM TEMSOBLIX NOTOKOB.

*  BbICOKOTOUHOE YCTPOICTBO NOBOPOTA U Ha-
K/OHa.

CeKumAa BakyyMHoOW KaMmepbl

CeKuus BaKyyMHOM KaMepbl NpeHa3HayYeHa
[NA pacLUMpeHuWA CyLLeCTBYIOLLIEN UCMbITaTeSb-
HOW ABMraTenibHoM Kamepbl. CeKkuma BbinosHe-
Ha M3 HeprKaBeloLLen cTanm, UMeeT Heobxoam-
Mble pebpa MEeCTKOCTW, BHYTPEHHUI AuUaMeTp
3800 MM, gnuHa 3870 mMm. KaMepa ocHalueHa
nAatblo gnaHuammu [Y1250 gna nopknioueHus
LUMBEpPHbIX 3aTBOPOB C KPUOTEHHBIMU BaKyyM-
HbIMW HacocaMu. [IMHaMUYeCKU BaKyyM,
nonyyaeMblit B [JaHHOM KaMepe, Ha YpOBHe
10-5..10° MM.pT.CT B 3aBUCUMOCTM OT 3aja4M.

TOKAMAK T-15MA1

TokaMak — 370 3KCMepuMeHTanbHasA ycTa-
HOBKa ANA NoAYy4YeHNsA U UcCnefoBaHWA ynpas-
NAEMOro TepMoAfepHOro cuHTesa. MapaMeTpel
nnasmbl: bonbLuoit papuyc 1,48 M, Manbin pa-
pwmyc 0,67 M, Tok nnasmbl 2 MA, TopongansHoe
MarH1THOe Nnose Ha ocv nnasmel 2 Tn.

YcTaHoBKa OCHallaeTcA cucTeMoi Aonon-
HWUTENbHOMO HarpeBa Maa3Mbl MOLLHOCTbIO 15-
20 MBT, KoTopas no3BonAeT [OCTUYbL TeMre-
paTypbl nopagKa 5-9 KaB npu KoHueHTpaumax
aneKTpoHoB ~1020 M. [inuTenbHocTb paspaaa
oXkumpaerca Ha yposHe 30 c.

BakyyMHas KaMepa ToKkaMaKa npefHa3Ha-
YeHa AnA Nonyy4eHWA B HeW NnasMmbl C TepMon-
[EepHLIMU NapamMeTpaMu, pasMeLLeHNA BHYrpy-
KaMepHbIX 371EMEHTOB W ANarHoCTUK.

KpnoBakyyMHas ycTaHoBKa
BY-180

BY-180 npegHa3sHaveHa onA UCMbITaHUN U3-
LENWiA B YCNOBUAX MMMTALMM KOCMUYECKOrO
npoctpaHcTBa. BY-180 npegHasHayeHa anq npo-
BE[IEHUSA B HEN KPUOBAKYYMHbIX UCTbITaHW AnA
MPOBEPKM Ka4ecTBa U HaleHOCTU MEXaHU3MOB,
[LeTaneii 1 y3110B 06BEKTOB M U3AENNIA, @ TaKKe
3MIEKTPOHHbIX NPUBOPOB U KOMMOHEHTOB B YC/10-
BUAX MMWUTALMM KOCMMYECKOrO MPOCTPaHCTBa
C BO3MOMHOCTbIO KOHTPONA MU3HEeATeNbHO-
CTU u3penus. MakcuManbHas NpopoNKUTENb-
HOCTb McmbiTaHuii — 20 cyToK. MopgynbHanA
KOHCTPYKUMA BaKYyMHOM KaMepbl M03BONAeET
U3MEHATb He0OX0AMMbIN Paboumii 06beM nyTem
MOHTaa/[1EMOHTaa KobLIEBbIX CEKLMIA (Mpo-
CTaBOK) KaMepbl COBCTBEHHBIMW CUMaMMK Hero-
CPeACTBEHHO Ha TeppuUTOpMM 3aKasumKa.

TepMoBaKyyMHasA Kamepa
TBK-110

TepMOBaKyyMHana KaMepa npedHa3HayeHa
ONA [erasauuu M3aenuin, U3roToBleHusa co-
TONaHeNen KopnycoB KOCMUYECKMX annapaTtoB
(manee KA), npoBefieHMA WCMbITaHWIA Y3108
1 KA Ha repMeTMYHOCTb.

CocTaBHble YacTu:

e [opu3oHTanbHas BakyyMHas Kamepa

e YCTpolicTBO NepeMeLLEeHUS KPbILLKM

 CwucteMa eé ynpaeneHus

* BaKyyMHo-0TKauHanA cucTeMa

 CwucteMa pasrepMeTM3aLmm

 CucTeMa 0CBELLEHWA NPY periaMeHTHbIX
paboTax

e TexHonoru4eckni CToN ¢ KOMMJEKTOM
TEXHONOrM4ECKOW OCHACTKU

e /MuTaTOpbI TENNI0BOMO NOTOKA

e TexHomnoruyeckas ocHacTka

¢ CucTeMa KOHTPONA repMeTUYHOCTM

METTNT T
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ABTOMaTU4eCKUe CUCTEMDI
ynpaBneHua BaKyyMHOW
TeXHWUKOW U 060pyAoBaHUEM
cneuManbHOro HaHavyeHus

ABTOMaTM4eCKME CUCTEMBI ynpasJ/ieHNA Mo-
ryt paﬁoTaTb KaK B aBTOMaTU4eCKOM pexuMme,
TaK N B PY4YHOM. lNo3BonAwT oTCNEXUBaTL BCE
napaMeTpbl CUCTEMBI. Bcsa pa3p360TKa yCTaHo-
BOK W 3MEKTPUKN BeOeTcA 0[IHOM KOMaHOoM
«nof Ki4».

BakyyMHbIN cTeHA

ANA 0TPaboTKM MOLLHBIX
UMMYIbCHbIX BOAOPOAHbIX
nnasMeHHbIX ABUrateneu

CocTaBHble 4YacTu:

* BaKyyMHas Kamepa

¢ [pyeMHVK Nna3MeHHoro NoToKa

¢ TennosawuTHble 3KpaHbl

* CucTeMa npeaBapuTesIbHOM 0TKAYKM

(OcHoBHas cHCTEMa BbICOKOBAKYYMHOM OTKaY-
KM Ha 6ase crieLnanbHbIX KpUOBaKYYMHbIX
HacocoB

*  BHyTpuKaMepHbIii nepemeLLaeMblii CToN 4/1A
YCTAHOBKM WarHOCTUMECKUX MHCTPYMEHTOB

e [lpucnocobnenmns Ana yCTaHOBKU BHELLIHWX
ONTUYECKUX AUArHOCTUUECKUX MHCTPYMEHTOB

¢ CucteMa ynpaBneHus

CreHg npeaHasHa4yeH OnA Ha3eMHOro npose-
[EHWA OrHEeBbIX UCMbITAHUM MOLLHBIX ANEeKTpo-
PaKeTHbIX [Buratenen c BOAOPOAOM B Ka4e-
cTBe pa6oqer0 Tena.

CteHA AnA UCNbITaHUN
CTaLMOHAPHbIX NJIa3MEHHbIX
neurateneu gna LPSC (Muaua)

CTeHn npepHasHadyeH Ans  MpoBegeHUs
OTHEBbIX WCMbITaHUA MOLLHBIX CTaLMOHAPHbIX
MNa3MeHHbIX ABUraTeneil paspabarbiBaeMbix
1 n3rotaenmeaembix LPSC, Mnaus.

CreHp TepMOBaKyyMHbIX
UCMbITaHUMN

CreHp npepgHa3HauveH 1A NPOBEAEHMA WC-
MbITaHAN U3OENUA  KOCMUYECKON TEXHUKU
Ha repMeTUYHOCTb, NPOBEAEHMA Tennogusmn-
YECKMX 3KCMEPUMEHTOB, a TaKKe MMWUTaLMK
CO/IHEYHOr0 WM WMH(pPaKpacHOro W3Ny4YeHuA,
M UCCNe0BaHMA UX BIMAHUA Ha KOCMUYECKKe
annapatbl B YCNIOBUAX, NPUOMMKEHHBIX K KOC-
MUYECKUM.

Kamepa ocHalleHa CMCTEMOM BaKyyMHOM
OTKaYKM Ha 6ase «CyXMX» BaKYyMHbIX HaCOCOB.
BHyTpM KaMepbl CTeH/a YCTaHOB/EHbI KpUOTEH-
Hble 3KpaHbl, 0XNaXaaeMble LMPKYIMPYIOLLMM
HUOKUM a30TOM, YTO MO3BOSIAET MMUTUPOBATD
KOCMUYECKOE «X0NIoaHOe» (OHOBOE M3Ny4e-
Hue. [InA HarpeBa UccneayeMoro 06beKTa BHY-
TPM KaMepbl N0 BCEM NOBEPXHOCTM pacnona-
ralTcA MHpaKpacHble 3EKTPOHarpeBaTeny,
KOTOpble MO3BOMIAKT MUMUTUPOBaTb (OHOBLIN
TEnnoBowM NOTOK.

CBepxBblCOKOBaKyyMHas
KaMepa npAMOYro/ibHOW
¢opMbl gna dyHAaMeHTaNbHbIX
uccnenoBaHun

BakyyMHasA KaMepa npefHa3HaveHa ana nony-
4eHuA B Helt pabouero aasnenns 10-9 Mm. pr.
cT. (1,3*10-7 Ma)  npoBeaeHNA UccnenoBaHNUM
B 06nacTi GM3nKM TBEpOro TeNa.

MpenenbHbIN BakyyM 8x10-8 Mbap

[vanasoH pabounx TeM- | -15 go +150°C
neparyp

]
A WAL

ouyajiiia coopyeHua UT3P.
S ApxusHble doTo

UcnbiTatenbHbin cTeHp nopT-nnaros UTIP

B 2020 rogy KoMnaHuA BbiMrpana TeHaep M nognucana [orosop
Ha pa3paboTKy paboyero NpoeKTa v OMbITHOE M3rOTOB/IEHWE KOMMOHEH-
TOB BaKYyMHbIX CTEHLOB /1A UCMbITAHWA BEPXHWUX W 3KBATOPUASbHbIX
nopt-nnaros (PortPlugTestFacility — PPTF).

ITER (International Ther-
monuclear Experimental Re-
actor) — MeoyHapoaHbIN
3KCMEPUMEHTaNbHBIA TEPMO-
ANEPHbIA  peakTop, CTpou-
TENbCTBO KOTOPOro BeAeTcA
Ha Tepputopum OpaHumm,
MpoBaHc.

opYaxehvin ;
-+ ApXuBHbie $OTo

lMomumo Poceum B MexkayHapoaHoM npoekte UTIP yyacTayiot EBpo-
coio3, CLLUA, AinoHua, I0xHaa Kopes, Kutait n UHgua.

370 NepBbIN KPYMHOMACLLTAabHBIN NPOEKT C LieNbio NPeAEMOHCTPUPO-
BaTb BO3MOXHOCTb UCMO/b30BaHMA YNPaBAAEMOit TepMoAaepHOi pe-
aKLMK ANA NONYYEHUA SHEPT M B MPOMBILLNIEHHBIX MacluTabax. 3anyck
peaKTopa 1 nepBble SKCMepUMeHTHI 3annaHnpoBaHsbl Ha 2025 rog.

KpuoreHHble
eMKOCTH

Pe3epByapbl 1A XpaHeHUs
M TPAHCMOPTUPOBAHWA HUA-
KMX KPMOMPOAYKTOB.

KpuoreHHble eMKOCTM 1 pe3epByapbl NpeHa3HaueHb! 415 XpaHeHuA,
MepeBo3KM K MeCTy Ha3HauYeHWA 1 NepeIMBaHNA CHUMEHHOMO NPUPOL-
Horo ra3a (CII), nnbo TexHnyeckmx rasos (02, N2, Ar).

Mo KenaHWio 3aKa3umKa MoryT BbiTb A0PabOTaHbI C YHETOM OpYruX
KOHCTPYKTOPCKUX M3MEHEHMIA.



