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YCTaHOBKU UMUTAUNN KOCMUYECKOTO MPOCTPaHCTBa

BBeapneHue

Komnanmsg OO0 «2PCTBAK» aBnsaeTcst OnbITHbIM NPON3BOANTENEM KOM-
MNMIEKCHbIX PeLeHnn B 061aCTh MPOEKTUPOBaHME 1 MPOM3BOACTBa 060pY-
AOBaHNA ANa MOAENNPOBaHMA KOCMUYECKOrO NPOCTPAHCTBA (TEPMOBaKYyM-
HbIX YCTaHOBOK).

YcTraHOBKa UMUTaLMNM KOCMOCa NO3BONAET cModennpoBaTtb cneagyrouine yc-
noBnAa KOCMMYeCKOro npocTtpaHcTBa:

— CBEPXHU3KOE faB/ieHune (BakyyMm);

— HM3Kasd TeMnepaTypa KOCMoCa;

— NornoTUTEeNibHaa CNOCOOHOCTbL (X01o4Haa copouma) «<4ePHOro» KOCMOCA;
— COJ/THEYHOE N3Nny4veHue,

— €CTeCTBEHHOE U3Nny4vyeHne 3eMan nnu Apyrmx KOCMMYeCKnx 0O bEKTOB.

YcTaHOBKa MMMTaLMmM KOCMOCa NO3BO/SET UCMbITaTb I'Ipl/I60pr a3pPOKOCMU-
YEeCKOW NPOMbIWIEHHOCTU Ha creytolmne napamMmeTpsbl:

— CTOMKOCTb K HU3KMM U BbICOKMM TeMnepaTypam U LNKINYEeCKUM BO3OEN-
CTBMAM TEMMEePATYpbl B YC/TOBUSX BaKyyMa;

— repMEeTMYHOCTb N3AENNSA B YC/TIOBUAX BakyyMma (resimeBbiM CNoco60om);

— TOYHOCTb NO3ULMOHUPOBAHUS B MpoLecce NoseTa;

— CTOMKOCTb K yNbTpahnonetoBomy n MHMpakKpacHOMY U3/1yUEHUIO.

Byayuun HageXXHbIM NapTHEPOM NPeanpUaTUn a3POKOCMNYECKON NPOMbILL-
neHHoctn Poccun, SPCTBAK saBnseTca ogHOM U3 HEMHOIMMX KOMMAaHUM, KO-
TOpasa MOXeT peann3oBaTtb MMUTUPOBaHME CYPOBbIX YC/10BUI KOCMOCA C MNOo-
MOLLIbIO BaKyyMHbIX, TEPMUYECKNX N KPUOTEHHbIX TEXHONOMMIA. HXEHepbI
koMmnaHum DPCTBAK pa3pabaTbiBaloT M N3rotTaB/IMBatOT BECb CNeKTp 060-
pyooBaHMA OT NMPOCTbIX BaKyYMHbIX KAMEpP A0 YCTAHOBOK CO CBEPXTOYHbIM
ynpaB/ieHneM TemMnepaTypomn 1 npeun3noHHbIM NepeEMELLEHNEM UCMbITYE-
MbIX MPUOopoB. Mbl pa3pabatbiBaeM YCTAHOBKN MMUTALMN KOCMUYECKOIO
NPOCTPaHCTBA «MoA K/to4Y», KOTOPble NOMOryT Bam ¢ yBepeHHOCTbIO Npo-
BOAUTb UCMbITAHUA BbICOKOOTBETCTBEHHbIX MPUOOPOB M ONMPATLCS Ha No-
NyYeHHble pe3ynbTaTbl B CBOEW AasibHellwen paboTe.

YCTaHOBKWN MMUTALMN KOCMUYECKOIO NPOCTpaHCTBa Npon3BoacTtea IP-
CTBAK npefgHasHa4eHbl 4n1ga MoaenmpoBaHus pasnnyHbIX YCIOBUM KOCMO-
ca 1 3(pheKTMBHOIro TEeCTMPOBaHMA a3POKOCMUYECKON annapaTypbl U Npu-
6opoB. Mbl NpegnaraemM KOMMNEKCHbIE PeLUEHUS C BO3MOXHOCTb cOopa
AaHHbIX B MpoLecce UCnbITaHW, KOTopble NoOMOryT Bam o6ecneumntb rotos-
HOCTb Balwero o6opynoBaHus K aKCTpeMasibHbIM KOCMUYECKUM YC/TOBUSIM.

— PasMepbl cncteM BapbUPYKOTCA OT HACTO/bHbIX YCTAHOBOK A0 MOJ1EBbLIX
COOPY>XEHUN.

— KoHdhurypauumm gocTynHbl 419 TECTUPOBAHUA KaK OAHOro napameTpa yc-
NOBUIN KOCMOCA, TaK 1 KOMMIEKCHbIX UCTIbITaHUNA.

— Cuctembl pa3paboTaHbl ANA YCTAHOBKM U KPeENIeHNs o6pa3uoB pasiny-
HbIX PA@3MEPOB U KOHCTPYKLNA.
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YCTaHOBKM UMUTAUUN KOCMUYECKOTO MPOCTPaHCTBa

CocTaB yCTaHOBOK

UMUTAUUN KOCMUNYECKOTO NPOCTPAHCTBA
npoussoacrsa SPCTBAK

YcTaHOBKA MMUTaLMKM KOCMUYECKOro NMPOCTPaHCTBa nMeet
B CBOEM COCTaBe crieflyloliee 060pya0BaHNe U CUCTEMBI:

— BaKyyMHasi Kamepa;

— CMCTeMa BaKyyMHOI OTKaukuy;

— CUCTEMa U3MEPEHUS U/UNWN PETrYTMPOBaHNS YPOBHS BaKyyMa;

— cUCTeMa TEPMOPEryNnpoBaHUs;

— aBTOMaTU3UPOBaHHasA CUCTEMA yrnpaB/eHUs;

— BaKyyMHasi 3anopHOo-perynvpytoLlas apMatypa ansi o6Bss-
KM CUCTEMBI;

— npoyasi apmaTypa v BCromMoraTtefibHble CUCTEMbI — MHEB-
MaTuyeckue IMHUK, CUNOoBbIe, CUrHasbHbIE, yNpaBasaoLlwme
kabenu, KapkacHas apmaTtypa u np.;

— cucTtemMa aBTOHOMHOM NOAAYM OCYLLUEHHOIO CXAaToro Bo3-
nyxa;

— cMcTeMa aBTOHOMHOIO BOASIHOIO OX/1aXAeHUs;

— komnnekTt 3UM. (KomnnekT 3anyactei cornacyeTcs C 3a-
Ka3uymKom).

Kamepa — 3710 cepaue BaKyyMHOWM yCTaHOBKUW, KOTOPOE CO3-
paet 6e3onacHblli 6apbep MexXay BHELIHen cpefo U BHY-
TpeHHuMn npoueccamm. Komnanma SPCTBAK npoekTtupyer,
n3rotaBnuBaeT N 06CyXMBaeT Ntobble BaKyyMHbIe KaMepbl
A9 UCMbITAHUSA KOCMUYECKOro 060pyA0BaHUsA, HAUMHAsA OT He-
60MbLUNX INEKTPOHHbBIX KOMMOHEHTOB M KOHYasa ClyTHUKaMM
N KOCMWYECKMMM arnnapaTtamu.

Mpy NPOEKTMPOBaHMN BaKyyMHOWM KaMepbl 419 HaC ABSIOTCS
K/TIOYEBbIE MOMEHTbI — 3TO MNOAXOAALLMI pa3mep, hopma, Aun-
3aliH 1 ygo6CTBO aKCnayaTtaumm, npun asToM apekTMBHoOE nC-
nonb3oBaHne padoyeli 30HbI 1 ONTUMMU3aLMsS NMPON3BOACTBA.

KonnakoBas

Konnakosble BaKyyMHblLE KaMeEPbL

[aHHbI TUN Kamep nosy4nn pacnpocTpaHeHmne B naéopatop-
HbIX YCTaHOBKaX, rae Heo6GXOANMO YacToe 1 yaoGHOe OTKPbI-
BaHWe Kamepbl NyTeM noAbema KpbiLKK (Ko/inaka) Kamepbl.
Kamepa MoXeT GbITb CHaGXeHa CUCTEMOR 3MeKTpoMexaHu-
YeCcKoro nogbema Konnaka.

UnnuHapuyeckast BakyyMHast Kamepa

HanGonee pacnpoctpaHeHHoe pelueHne. [JaHHoe ucrnosnHe-
HMEe — OMNTMMasIbHOE COOTHOLLEHME MacChl KaMepbl K ee 06b-
eMy Mpu COXPaHEeHUN BbICOKOM TEXHOMOrMYHOCTU. B 3aBUCH-
MOCTM OT TPeGOBaHWi KaMepa MOXET UMETb OAHY WK ABe
pacraLlHbIX UK OTKATHbIX ABEPLbI.

Ky6uueckast BakyyMHast kKamepa

JaHHbI TN Kamep nMeeT Hanbornee yaoOHbI AOCTYN BHYTPb
Kamepsbl. Takxe oHW yAoOHbIl A9 NCMO/1Ib30BaHUA B NOMeLLe-
HWAX C OFrPaHMYEHHbIM NPOCTPAHCTBOM.

Kamepa ¢ D-o6pasHon opmont

[aHHbIA TMM Kamep NoyYMI PacnpocTpaHeHne B HaMbIIUTE b-
HbIX yCTaHOBKax. [aHHbIi KOHCTPYKTUB COBMeLLaeT B ceGe
yAOGHbI 4OCTYN B KAMepy 1 Masblii 3aHUMaeMbli 06 beM.

BepTukanvHble kKamepbl
CO CbEMHON KPbILWKON

[aHHble Kamepbl NpeAHasHayveHbl ANA BEPTUKANbHOMN 3a-
rPy3KM 06LEKTOB, MMEIOLMX GoMblune raGapuTHbie pasme-
pbl ¥ pacrofiaraeMbix B NpoLEecce UCMbITaHU BEPTUKA/IbHO.
KpbilKa MOXeT OTKPbIBATLCA aBTOMATUYECKM WU BPYUHYIO
Mo CpeacTBam KpaH-6anku. Kpome Toro, AaHHbIV TUM Kamep
MOXET 6bITb MHOFOCEKLMOHHbIA, YTO MO3BO/AET YHUDPULMPO-
BaTb KaMepbl MoA Pas/nyHbIe 3a4a4u.

Kak 1 Bo Bcex Halmx pa3paboTkax, Mbl HaUMHaEM paboTy MO NOArOTOBKE NPeasIoXEHUSA C YETKOrO NMOHMMaHNA TOro, Kak 6yaeT
Mcnonb3oBaTbCs Balla kamepa 1 Kakme npouecchbl A0/KHbI ObiTb BbINOMHEHbI BHYTPU Hee. CTaHAapTHas KOHCTPYKLUMS KaMepsbl
SPCTBAK Bapbupyetcs ot 100 mm go 5 M B gnameTpe. Hawm nHxeHepbl paspabatbiBaloT creunanbHyo BHYTPUKaMepHyo OcC-
HaCTKy Ang pasMeLleHns 60/blUnX O6BEKTOB Kak Mo Macce, Tak 1 no rabaputam.

Mpw paspaboTke Kamep v MeTas/IMYeCcKX KOHCTPYKLMIA HallW MHXEHEePbl 0653aTe/IbHO NPOBOAAT MPOYHOCTHOW PacyeT B creuy-

Ky6uueckas

D-o6pa3sHas
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CoO CbeMHOW KPbILLKOM

ann3npoBaHHbIX NporpamMmmMax.

CraHpapTHOE UCMOMHeHWe BaKyyMHOW KaMepbl BK/OYaET:

— FOpU30HTaNbHaA LUMAMHAPUYECKas, BePTUKanbHas LUAnH-
Apuueckasi, Konnakosas, D-o6pa3sHas, KyGuyeckas KOoH-
CTPYKUMS Unv no6as Apyras KoHpUrypaums;

— CTaHAapTHbIE U HEeCTaHAAPTHbIE ABEPU N KPbILLKMY;

— HecyLMe KOHCTPYKLMK, pama, CTON WW Tenexka Ans ycra-
HOBKM Kamepbl;

— TexHonornyeckue naHubl A8 NOAKIIOYEHUSA BaKyyMHbIX
HaCcoCOB, AATYMKOB, TeYenckaTens,

— WUCMbITaHWS KaMepbl Ha FePMETUYHOCTb Mre/IMEBbIM TeYencKa-
Tenem nocne Npou3BoACTBa.

[ononHutensHoe ocHalleHne BaKyyMHOIR Kamepbl:

— HanMyme CMOTPOBbLIX OKOH;

— HanMyve OCBeLLEHUA BHYTPU Kamepsbl;

— HanMune SOMNOTHUTENbHbIX NEKTPUYECKMX, MHEBMaTUYe-
CKUX UMW FrMAPaBINYECKMX BBOLOB B KaMepy;

— JOMOMHUTENBHOE OCHALLeHWe pyGaLlKoi OXnaxaeHus/Ha-
rpeBa Uan ABOWHbIMU CTeHKaMU. HarpeB kamepbl UCMofb-
3yeTcs A9 NpefoTBPaLLEHNS KOHAEHCALIMM ra30B, a TakxXe
ANS NpeABapuTenbHOro 06e3raxmBaHna CTEHOK Kamepbl
NS yNyYlleHns npeaenbHO OCTaToYHOro AaBNEHNS;

— BO3MOXHOCTb M3roTOBMIEHUE KaMephbl, PaCCUUTAHHOW Ha pa-
GOTy KaK Noj BakyyMOM, Tak U Nog U3GbITOYHLIM AaBEHUEM;

— MpY HEOGXOAMMOCTM Ha CTEHKM KaMepbl HaHEeCEHO creuu-
anbHoe NoKpbITHe Ans obecnedeHuns TpeGyeMblX TEXHOMNOM -
YECKUX PEXMMOB MPY UCTIbITaHUSIX;

— JononHuUTeNbHbIE haHLbl No4 TPeGOBaHWS 3aKa3unKa;

— aBTOMAaTUYECKUI NPUGOP OTKPLITUS ABEPU UMW KPbILLIKK.
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YCTaHOBKM UMUTAUUN KOCMUYECKOTO MPOCTPaHCTBa

BHyTpuKamepHas OCHacTKa

KomnaHua SPCTBAK npoekTupyeT u nponsBoauT nobyo BHYTPUKAMEPHYIO OCHACTKY AJIA KPENnNeHus,
a TakXe rnepemeLLeEHNS UCTbITYEMbIX O6BEKTOB Nto6oi hopMbl U Macchbl.

BHyTpI/IKaMepHaFI OCHacCTKa B NpoLecce UCMbITaHN NO3BONSEM CneaytoLlee:

— HaAQEXHO 3aKpenuTb UCMbITyEMbIX OO bEM B KaMepe;
— BpaLlaTb CTON C O6BEKTOM;

— MoBopayvmBaTb OO bEKT;

— MPEeLUM31OHHOE NepemMeLleHe 06beKTa Nog yr/ioMm.

Mbl npeanaraeM KOHCTpPyKUunmn m KOHCpMpraLWIM BaKyyYMHbIX HACOCOB /14 nogaep>XaHUA HYXHbIX TeXHONOrmM4eCKnx napame-
TPOB UCMbITAHUI ANA NoBbIX N3aENUiA.

BblcOKONpPOU3BOAUTENDbHDLIE
OTKa4YyHble CUCTEMDI

Bbi6op BakyyMHOro o60opyaoBaH1UA OCHOBaH Ha NPOU3BOAUTENBLHOCTU, HAAEXHOCTU U YAOBGHOM 06Cy>XUBaHUN.
Hawwu nHxeHepbl paboTtatoT ¢ Bamu, 4To6bl onpeaenvte oNnTUManbHyo cuctemy ansa Bawero npyumeHeHus,
OCHOBAaHHYIO Ha pa3Mepe KaMepbl, NapaMeTpax BakyyMa U CKOPOCTU OTKauYKM.

Onsa YCTAQHOBOK UMUTALMN KOCMNYECKOro NpoCTpaHCTBa NCNO/Tb3YIOTCA 6e3MacnsHble cpeacTBa OTKayvyku, Ang Toro, YToobl UC-
KNIO4YUTb NonagaHne napos yrnesoaopoaoB (I'IapOB Macna) B 0O0beM BaKyyMHOW KaMepbl, KOTOpPble MOryT HEraTMBHO B/INATb
Ha pe3ynbTaTbl UCTbITaHWUN.

— KpuroreHHble Hacochbl: OT CTaHAAPTHbIX pa3MepoB BxogHoro gnametpa (AY 200 mm) oo 60/blINX HACOCOB C hiaHueM
po [y 1320 mm.

— MexaHun4eckne Hacochl (6e3macnsiHble BUHTOBbIE, CNUpasibHble, ABYXPOTOPHbIE TUMa PyTc).

— Typ6omoneKkynspHble HacocChl.

Pacuer BaKYYMHOW CUCTEMBbI ABMSETCA HEOTbEM/IEMOM YacTblo Npu nouﬁope CpencTB OTKa4ykn Kak npu npoekTnpoBaHun ycra-
HOBKMW «C HYN9», Tak U NP MOAEPHU3ALUN UMEIOLLLENCS Kamepbl.
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YCTaHOBKM UMUTAUUN KOCMUYECKOTO MPOCTPaHCTBa

PopBaKyyMHbLIE HACOCHIL
AN YCTAaHOBOK MMMUTAUUN
KOCMUNYECKOTO NPOCTPAHCTBA

CnupanbHble BaKyyMHble HACOChL,
TIPOU3BOAUTENBLHOCTDBIO OT 7,2 0o 60 M3/v

CnupanbHble BaKyyMHbI€ HACOChI ABIAIOTCA OAHMM U3 Hanbo-
nee pa3BMBaIOLLMXCA HaNpaBeHWii B BaKyyMHON TexHuke. Cy-
Xne cnupasnbHble BaKyyMHble Hacockl cepumn ESVP paspaborta-
Hbl HA OCHOBE MNepefoBblX 3apyOeXHbIX TEXHONOrMIA. [aHHbI’
TUM HACOCOB OTBEYAET BCEM CTaHAapTaM No OxpaHe OKpyXato-
e cpeabl. Hacockl cepun ESVP nmetoT nydlimne oTkayvHble xa-
PaKTEPUCTUKIN B CBOEM K/acce, 061afatoT BbICOKON CKOPOCTLIO
OTKA4KM Ha BCEM Anana3oHe pabounx gaBneHui.

OCHOBHblE NnpuMeHeHusa

®dopBaKyyMHbIe CUCTEMBI /151 OTKAYKU MaJlbiXx 0GbeMoB (0o 1m°),
MMUTATOPbl KOCMUYECKOrO NPOCTPAHCTBA, 1TabopaTopHbIe yCTa-
HOBKW, MeanumHa, 6uonormyeckne nccrnegoBaHuns, papmaues-
TUKa, NOMTYNPOBOAHMKOBASA MPOMbILLIEHHOCTb, MUKPO3/1EKTPO-
HWKa 1 gpyrve oTpacnn NPOMbILLIEHHOCTH.

BUHTOBbLE BaKyyMHbLE HACOCH!,
npoussoauTenbHOCTbLIO OT 80 no 5 000 m3/y

Ha cerogHawHuin geHb CyXmne BUHTOBbIE BaKyyMHble HAaCOChI

LUIMPOKO MCMOJb3YIOTCS NO BCEMY MUPY B @3POKOCMUYECKOM,

XUMUYECKON, HEPTEXMMMYECKON, NULLEBOA, nonynpoBOAHNKO-

BOW MPOMbILLIEHHOCTH, @ TakXe B NPOU3BOACTBE MNnacTMacc, st 120 —_
BaKyyMHbIX Nevyax n MHOIrnMX Apyrunx otpacnax. :'lf.

KOHCprKTVlBHble ocobeHHOCTN

— Jlyywas B knacce oTkayHas xapakTepucTmka: HeT NageHns NPoON3BOANTENBHOCTU Ha BbICOKMX ra30BbIX Harpy3kax 1 npu 60/1b-
LIMX AAB/EHMAX Ha BCaCbIBaHUMN.

— Bblcokas HageXHOCTb, JoKa3aHHasa B Pas/IMyHbIX 06/1aCTSX NPOMbILLIEHHOCTHU.

— ONTUMM3NPOBAHHbIA BUHTOBOI POTOP C NMEPEMEHHBIM LLIaroM BUHTOB M COKpPAaLLEHHbIN NyTb rasa B Hacoce.

— BoasHoe oxnaxageHue: NpMMEeHeHne HaCOCOB C BOASHbIM OX/1aXAeHWEM NO3BOISET PELLNTbL OCHOBHbIE NPO6/1eMbl HACOCOB
C BO3AYLUHbIM OXNaXAEeHWEM, TaKne KaK BbICOKUIA YPOBEHD LyMa U YyBCTBUTENBHOCTb K Mbl/N.

— Y0o6HbI Npu TPaHCMOPTUPOBKE 1 paborTe.

— Ypo6Hoe ynpaB/eHue C BHELLHEN NaHenu, Takke BOSMOXHO ANCTaHLMOHHOE yrnpaBfieHue ¢ nynbTa.

— O6nagaeT HU3KUM YPOBHEM LUyMa, 61arogaps YeMy BO3MOXHO MCMO/Ib30BaHNE B MOMELLEHMSX C COOTBETCTBYIOLMMU Tpe-
60BaHNAMW.

— [NpoBepeHHOe Ka4yecTBO Hacoca U ero HageXHoCTb Npu paboTe B 06/1aCT! NPOM3BOACTBA NOMYNPOBOAHNKOBBLIX MPUOOPOB.

— Bblcokas cCKOpOCTb OTKaYKu Npu Masblx pa3mepax.

— Husknin ypoBeHb BMbpaumi.

— Bonee npoctas n HageXHas KOHCTPYKLMS, MO CPABHEHWIO C MHOIFOCTYNeH4YaTblM HACOCOM.

— Bbicokuin pecypc paboTbl.

— [pocToe n Hepoporoe TEXHNYECKOro 06CNyXnBaHNe.
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Typ6omonexkynsipHble HACOCDL

LEYBOLD GmbH

Typ6OMONEKyNspHblE HACOCHL C TUOPULHBIM
noasecoM Turbovac i/iX no 500 n/c

B xope paspabotkn TURBOVAC I/iX oco6oe BHMMaHWe 6bIno
yaeneHo COOTBETCTBUIO OTKAUHbIX XapaKTePUCTUK reoMeTpuye-
CKUM pasmepam HoBas KOHCTPYKLMSA y3n1a poTop-ctatop obe-
crieymBaeT ONTUMasibHble XapakTePUCTMKM Takne Kak CKOPOCTb
OTKauku, rasoBas Harpyska, cTerneHb cxxaTus, 0CO6eHHO Ans
nerkux rasoB. Bo3MOXHbl MCMOMIHEHUS C QOXMMalOLLEel CTy-
neHbto Xonbeera. ModWnHNKOBEIR y3en COCTOUT U3 Hen3Ha-
LIMBAEMOro MarHUTHOrO MOALUMMHMKA Ha BbICOKOBAKYYMHOW
CTOpOHe 1 6e3Mac/sHOro (CMa3ska 3a50XeHa Ha BeCb CPOK
cny>X6bl U He UcnapseTcs) KepaMmmMyeckoro noaLMnHuKa Ha
cTopoHe chopBakyyMa.

OCHOBHblE npenmyuiecrtsea

— Bbicokure oTkayHble napameTpbl 61arogaps HOBOW KOHLENUMN.

— OTIMYHOE COOTHOLLEHME LIEHA CKOPOCTb OTKAYKM.

— Bbicokas HapaboTka Ha 0TKas KOHLenums Heo6CyXXnsaemo-
ro NOALUMMHMKOBOIO y3/a.

— MogaynbHas KoHLenums ANs MakCMMasibHOM aganTaumm K KOH-
KPEeTHbIM NPUMEHEHMSIM.

— BapuaTMBHOCTb B MCMO/THEHUSAX KOPMyca 1 hnaHLEeB.

— MpocToi MOHTaX B /Il060M NOSTOXEHMWMU.

— MpocToTa MHTErpaumm B NpoLecc ¢ NOMOLLbIO Pa3NNYHbIX
mMoaynewn nHtepdenca.

— Pas/fiMyHble onumMm NCTOYHMK NUTaAHUS OXNaXkaeHne Harpesa-
TeNW BEHTUNALNS 1 Apyrue.

Typ60oMOneKynsipHble HacOCbl
Ha MarHUTHOM NoAaBece
MAG DIGITAL no 3200 n/c

OCHOBHblE NpPenMyLLECTBa

— YcTaHoBKa B /110601 OpreHTaLmmn B NMPOCTPaHCTBE.

— MakcrMmanbHas NpoV3BOANTENIBHOCTb, 4OCTUraemMas 6naro-
Aaps UHTENNeKTyalbHOW CMCTEME KOHTPOSS.

— CaMmble HU3kMe MaccorabapuTHble NoKasaTenu B kacce.

— OpueHTMpOBaHbl Ha PaBoTy C KOPPO3UOHHBLIMK Cpedamu.

— 3anarteHToBaHHoe nokpbiTne KEPLA ana npepoTBpalleHus
KOppPO3Mnn.

— BcTpoeHHble NpodyBOYHbIi KnanaH ans paboThbl C AaBeHn-
€M a3oTa Ha Bxode Ao 1,5 atm.

— VIHTerpupoBaHHas crcteMa KOHTPOS TeMrepaTypbl, MO3BO-
NAoLLAas rapaHTMpoBaTb NOCTOSHHYIO PABHOMEPHYIO TeMne-
paTypy BHYTPW Hacoca.

— Huskuin ypoBeHb BUGpaumu.

— ABTOMaTU4Yeckasn KomneHcauus aucbanaHca poTopa.

— Bo3MOXHOCTb coxpaHeHus paboumnx napamMmeTpoB, OLLNGOK 1
npeaynpexaeHuii BO BCTPOEHHOM NamsTu.

— MakcumanbHas cTeneHb 3aLmTbl OT NEPErpysoK.

— Huskas 4yBCTBUTENBHOCTb K @aBapUiiHBIM CUTYaLMsM.

— 3awmTa oT NpopbiBa aTMocdepbl.

info@erstvak.com
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YCTaHOBKM UMUTAUUN KOCMUYECKOTO MPOCTPaHCTBa

Typ6oMonexkynsipHble HaCOChl
Ha MarHUTHOM ToaBece
MAGINTEGRA no 2200 n/c

OCHOBHblE TIPpeuMyLLeCTBa

— BbICOKME CKOPOCTM OTKaYKM Npu Manblx rabapurax.

— He tpebyet o6cnyxunBaHus.

— MlpeanbHO NOAXOAAT ANS YyBCTBUTENbHbLIX K BUOPaLUKN Cu-
cTemMaM (aHanuTU4eckne CUCTEMbI, TEXHOMOMMU HaHECEHNS
TOHKMX MNIEHOK, 3N1IEKTPOHHAsH MUKPOCKOMWS, UCCriefoBaHus).

— BcTpoeHHble KOHTpOnep ynpasieHns ¢ UHTerpupoBaHHbIM
WNCTOYHMKOM MUTaHWS.

— Wnpokunin Bbi6op nHTepdericor (RS485, RS232, Profibus,
EthetNet IP, DeviceNet, EtherCat).

— MakcuMmanbHas BHYTPEHHSs CTEMEeHb 3allmTbl OT NtoObix aBa-
pUiA UK Neperpysox.

Typ6omonexkynsapHble Hacocbl KYKY

Komnanua KYKY Technology Co. Itd. aBnaieTcsa nepsonpoxoa-
LueM B chepe KMTANCKOM BaKyyMHOM TEXHUKU N 31EKTPOHHOM
ontuke. KomnaHus paspaboTtana nepsbli B Knutae typb6omorne-
KYNSPHbIA HACOC, TeYenckaTeNb 1 CKaHUPYIOLWWA 9NEKTPOHHbIN
Mukpockor. B teuenne nocnegHnx 50 net komnanma KYKY npe-
AOCTaBMAET KOMM/IEKCHbIE PeLLEHNsA NO BaKyyMHOMY 060pyaAo-
BaHUWIO AN NapTHEPOB CO BCErO MUpa.

PaspabatbiBas 1 nponssoas o6opyaosaHme B 06/1acT BakyyM-
HbIX HAaCOCOB, TeyenckaTenel N CKaHUPYIOLLMNX SNEKTPOHHbIX
Mukpockonos, KYKY ctana MMpoBbIM KOHKYPEHTOCMOCOGHbBIM
npousBoauTeNnieM BakyyMHbIX cMcTeM. B HacTosLee Bpemsi 060-
pyaoBaHune komnaHum KYKY Wnpoko ncnonb3yertcs no scemy
MMPY B Hay4HbIX UCCNIeA0BAHUSX, @3POKOCMNYECKOW NPOMBILL-
NTEHHOCTU, MPOU3BOACTBE COMHEYHbIX 6aTapen, NoNynpoBOAHN-
KOBOW NPOMBILLMEHHOCTUN U T.A.

OCO6eHHOCTU N NPeENMyLLECTBA

— MonyyeHne 6e3macnaHOro Bakyyma.

— KoHTponb kKayectsa nNpu U3roToBEHUN.

— Ypo6Hasa 3aMeHa YN/IO0THEHWA, NOALMMHUKOB U KOHCUCTEHT-
HOW CMasKu.

— Kepamunueckne noaLLMnHUKN.

— OnHamnueckas 6anaHcupoBka Dual-Plane.

— 48-Mn 4aCcOBOW TECTOBbLIN KOHTPO/b KayecTBa.

— Yno6eH B akcniyataumm n 06Cny>XmBaHuu.

— Hacoc noctaBnseTca ¢ KOHTPONNEPOM M NMOMHOCTLIO FOTOB
K pabore.

— Typ6omonekynsapHble Hacocbl KYKY ob6nagatoT Hannyywmm
COOTHOLLEHMEM LieHa-KayecTBO.

Komnanus ERSTEVAK saBnsgeTcs odpmnumanbHbiM NMOCTABLMKOM

Typ6omonekynspHbix HacocoB KYKY 1 npoBoouT cepBUCHOE TapaHTUHOE
N NMOCT-TapPaHTUNHOE OB6CNYXUBAHUE.

Typ6omonekynapHble Hacocbl Ha MarHnTHoM noasece CFX go 3200 n/c

Typ6omonekynsapHble HAaCOChl C KePpaMUYECKUMIN NOALMMHMKAMN Ha KOHCUCTEHTHOW cmaske FF no 3200 n/c
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BbICOKOBaKyyMHbIe KPUMOTE€HHDbIE HACOChbl

ERSTEVAK CVP

Hacocbl cepumn CVP — ceptudmumpoBaHHbie (CE n SEMI) BbicokonponssoautTenbHbie KPUOHACOChI.

Pap kpnopedpmxepaTopoB € LUIMPOKUM CMEKTPOM XOf0A40MPOU3BOANTENIBHOCTU cAenan BO3SMOXHbIM

ans nHxeHepos ERSTEVAK Ltd. HacTpoiiky KpoHacocoB noa MHAMBUAYanibHble MPUMEHEHNS 3aKa34NKOB.
Hacocbl cepumn CVP cneuunanbHo npegHasHavyeHbl AN CUCTEM UMUTaLMKM KOCMOCA U CrocobHbl paboTaTtb

NP BbICOKUX ra30BbIX HAarpyskax.

KpunoreHHble Hacocbl CVP nmetoT psag mogenei ¢ nponsBo-
ANTeNbHOCTLIO No a3oTy oT 1700 go 14 000 n/c npeaenbHbIM
OCTaTOYHbIM AaBneHnem Huwxe 10° mGap. Bo3MoxHO npoek-
TMPOBaHMEe N N3roTOB/IEHNE CUCTEM KPUOFEHHOW BakyyMHOW
OTKa4ykn Ha 6o5ee BbICOKME NMPON3BOANTENTbHOCTM.

Hacocbl 3aHMMaOT MUHUMYM paboyero NPOCTPaHCTBA, YTO
NnoMoraeT MHXeHepaM No 060pyAOBaHUIO AenaTh YCTaHOBKM
YOOOHBLIMU U NNErKUMKN B 06CNYXXMBaHUN. 3a60TACH O BaXXHOCTU
paboyero NpocTpaHCTBa, nHxXeHepbl ERSTEVAK Ltd. nepeHec-
1 6ONBLUNMHCTBO 3NEKTPOHMKKN C HAacoca B 610K ynpaBneHus
TPeTbero NoKoseHus. IToT KoHTponnep Gen3 sBNAETCs Co-
BPEMEHHbIM 6/10KOM, KOTOPbI 3h(HEKTUBHO YNpaBnseT pa-
60TOM KpMOHAacoca B 3aBMCMMOCTM OT npouecca. Gen3 MoxeT
ynpaBnaTb 24 HacoCaMn OAHOBPEMEHHO NOCPEACTBOM LLUNHbI
cBsa3un RS-485.

Hacocbl cepuin CVP npegnaratoTtcs B ABYX pasnnyHbIX UCMOS-
HEHUAX — CTaHOAPTHOM U C ObICTPON pereHepauueit («Q»),
a TakXe cHabXeHbl hnaHLeM No cneundukaLmm 3akasumka.

Hacochbl ¢ onuueii «Q» cHabXeHbl gatymkom Mupanun, npoay-
BOYHbIM K/lanaHoM, KfnanaHoM npeaBapuUTesibHOM OTKauKu U
npenoxXpaHnTeIbHbIM KlanaHoM, ABYXCTYNeHYaTbIMM HarpeBa-
TeNAMKU 1 gaTymkammn Temnepatypbl. Biok ynpaenernunsa Gen3
KOHTPOMPYET U perynnpyeT BCce acneKTbl KPUOreHHbIX orne-
paumnii nocpeacTBOM NOCTOAHHOIO NMOMYYEHUS U OLLEHKMN CUT-
HanoB OT JATYMKOB M Npeobpa3oBaTtesieil, CMOHTUPOBaHHbIX
Ha KpMOHacocax.

KpnoHacocbl ERSTEVAK o6nagatoT NyylmMMm B Kilacce xapak-
TEPUCTMKAMM MO CKOPOCTU 3axOnaXKmMBaHWs U CKOPOCTSIM OT-
KayKu pasfiMyHbIX ra3oB.

NMoMUMO BO3MOXHOCTU BbIMOMHATL «HaCTUYHYIO pereHepa-
Lmnto», KoHTponnep Gen3 cnocobeH nponssectu «[onHyto pe-
reHepaumnio» ABYMS pas/iMyHbIMU NyTamu. Kaxabli u3 Metogos
obecneymBaeT 3P HEKTUBHYIO OUUCTKY OT CKOHAEHCMPOBaB-
LUMXCSA M COPOMPOBAHHBIX Fra30B Ha KPUoMnaHensx.

info@erstvak.com :I_:l_
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YCTaHOBKM UMUTAUUN KOCMUYECKOTO MPOCTPaHCTBa

Cucrema nsmepeHuns sakyyma

Ons o6ecnevyeHus npaBubHbIX U TOYHbIX PE3Y/IbTaTOB UCTbITAHUA N Pab0Thbl YCTAHOBKU B LIE/IOM CpeacTBa
KOHTPO/S YPOBHSA BaKyyMa AO/MKHbI 6bITb BbICOKOTOYHBbIMU, HAAEXHBLIMU U, Kak o6a3aTenbHoe TpeboBaHue

K NpMbopam nsmepeHus Ans asapoKoCMUYECKOWM NPOMbILLIEHHOCTU, AOMKHbI 6bITb BHECEHbI B PeeCcTp CpeacTB
namepeHus Poccuiickon degepaumnm n NnoCcTaBNATbCA € CepPTUMKATOM NEPBUYHON MOBEPKMU.

KomnaHna SPCTBAK yKOMMNIEKTOBLIBAET CBOM YCTAHOBKM TO/IbKO NMOBEPEHHbBIMW BaKyyMMeETPaMu, KOTOpPble OTINYAOTCA BbICO-
KOV HaleXHOCTb, TOYHOCTBIO M yAOBGCTBOM UCMONb30BaHMS.

Cucrema N3MepPEHNA BakyyMa MOXET BbIMOMHATL cnegytouine beHKLlI/IVIZ

— HEeMoCpeACTBEHHO KOHTPO/b BaKyyMa BHYTPW KaMepbl BO BPEMS NMPOBEAEHWS UCTbITaHW;
— KOHTPO/b M NogaepxaHue TpeGyeMoro ypoBHS Bakyyma (OMUMOHANbLHO).

HekoTopble ncnbitaHnsa TpebytoT HE TO/IbKO TOYHOMO NOAAEPXKaHMS TEMNEPaTypbl, HO Y 3aAaHHOI O AaB/EHWS. YPOBEHb AaB/EHNS
(Bakyyma) 3ajaeTcs C naHenu onepatopa 1 NoAaepPXMBaeTCst B CUCTEME aBTOMATUKM 3a@ CYET NCMOMb30BaHNS BbICOKOTOUHOIO
BaKyyMHOr 0 HaTekaTe s, MO3BOMSAOLEr0 KOHTPOMPOBATh YPOBEHb BakyyMa B AvanasoHe oT 1078 go 1000 m6ap. CyuiectBytoT
pa3nuyHble cNocobbl K CXEMbI PEFY/TMPOBKN YPOBHS BaKyyMa, KOTOpble NoaGUpaoTCs B COOTBETCTBMM C 3a4aHMEM 3aKa3unKa.
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Baxyymuble paTumnkm ERSTEVAK

KomnaHua ERSTEVAK Ltd. npegnaraet BbiICOKOKa4eCTBEHHbIE BaKyyMHbIe JaTYMKN HEMELIKOrO NPOU3BOACTBA
cepum MultiTorr. Bce npegcraBneHHble gaTtunku BHeceHbl B Focpeectp CU PD. Jatunku cepum MultiTorr
6narogapsi COBpeEMEHHbIM TEXHOMOMMAM o6ecrneymBatoT 6e30onacHble, BbICOKOTOYHbIE U 3KOHOMUYECKU

achpcheKTUBHbIE METOAbI USMEPEHUS.

OCHOBHble npemmyuiectea

— Bbicokas pazpeliatoLas cnoco6HOCTb.

— Bbicokas TOYHOCTb 1 NCKAOYNTETbHAA MOBTOPAEMOCTb.

— KopoTtkoe BpeMsi OTK/IMKa.

— C1abunbHOCTb N3MepsAeMbIX NnokasaTtesneit 3a cHeT onTUMuU-
3MPOBAHHOW TeMNepaTypHO KOMMNeHcauun.

— Kopnyc fatunka BbINOMHEH U3 HepXaBeloLLen cTanu, NoAxo-
ANT ANS NPYMEHEHNSA B CBEPXBBLICOKOBAKYYMHbIX CUCTEMAX.

— [1Ba He3aBMCUMBIX HACTpanBaeMbIX pene.

— Ypo6Has n npocTasd 3ameHa CeHCopa AaTymka C COXpaHEeHU-
€M KanMbpoBOYHbIX AaHHbIX.

— [aTymK OcHalleH cBeToanoaammn Ansg otobpaxxeHnsa cocTo-
SAHUS YCTPOWCTBA N TOYEK NePEeK/IOYEHNS.

— OunckpeTHbln nHTepdeinc RS485 n BcnoMmoraTtenbHblii aHa-
noroebli Bbixoa 1,5-8,5 B unu EtherCAT.

— Undposas perynupoBka HyneBoro n aTMocepHoro gas-
NIeHUS C MOMOLLIbIO KHOMKW U MHTepdenca.

— Bonbwon, BcTpoeHHbIn XK-gucnnen ¢ noacBeTKOM.

— MpocToe nogknoveHune K MNJIK koHTponnepy.

— LUndhpoBoii BbIXogHOM CUrHam MOXET nepegaBaTbCs Ha 60/1b-
wmre paccrosaHusa (go 500 m).

— [MpOoYHbIN, 3aMLLAIOLLMIA OT 3M1EKTPOMArHUTHBLIX MOMEX KOp-
nyc gatymka.

TexHUYecKue XxapakTEPUCTUKU:

XapakTepucTuku mogenei

MTP-4D

MTM-9D

MTH-10D

aTuunk MupaHu
MpuHUMN M3MepeHns A P

natymk MupaHn n nHeepc-
HO-MarHeTPOHHbIV AaTunK

natymk MNMupaHn 1 gatyuunk basap-
na-Anbnepta

1000-1x10* m6ap, MakcuMarib-
Hoe N36bITOYHOE AaBNeHNe —
4 6ap abc.

[nanasoH nsamepeHuni

1000-1x10° MGap, MakcMMarnb-
Hoe N36bITOYHOE AaBNeHne —
4 6ap abc.

1000-5x10"° m6ap, MakcUMarib-
Hoe U36bITOYHOE AaB/eHNe —
4 6ap abc

1000-20 m6ap: <30 %;
20-2x107 m6ap: <10 %;
<2x10 m6ap: <25 %;

TOYHOCTb N3MEepeHus

1000-10 m6ap: <30 %;
10-2x107% m6ap: <10 %;
<2x10 m6ap: <25 %;

1000-10 m6ap: <30 %;
10-1x10¢ m6ap: <10 %,;

[NoBTOpPsieMOCTb +2 %

10-1x10"2 m6ap: +2 %
1x102-1x10® mGap: +7 %

10-1x10"2 MGap +2 %
1x102-1x10® mGap 15 %

Bpemsa otknvka meHee 100 mc

meHee 200 mc

meHee 200 mc

HanpsixkeHne nutaHna 20-30VDC

20-30VDC

20-30 VDC

Makc. 2,5 BT, AononHuTenbHo

MNoTpebnsiemas MOLLHOCTb 0.8 Bt anqa EtherCAT, LCD, pene

Makc. 3 BT, gpononHuTtensHo
0.8 Bt gnqa EtherCAT, LCD, pene

Makc. 8 BTt, gpononHutensHo 1 BT
ona nerasaumn n 0,8 BT ans
EtherCAT, LCD, pene

Pazbem nutaHus SubD 15, «nana»

SubD 15, «nana»

SubD 15, «nana»

MakcrmanbHas TemMnepartypa 125 °C Ha chnaHue

160 °C Ha hnaHue (c oTcoeaun-

180 °C Ha chnaHue (c oTcoeau-

nporpesa HEHHOW 3NEeKTPOHNKOW) HEHHOW 39NEeKTPOHNKOW)
BbixogHo curHan 0-10 VDC 0-10 VDC 0-10 VDC
NHTepdenc RS485: o1 9,6 go 115 kbopg RS485: o1 9,6 go 115 kbopg RS485: o1 9,6 go 115 kbopg

Pene nepekntoyeHns 2 pene, 50 VAC/ 2A,

30 VDC/ 2A, makc. 60 VA

2 pene, 50 VAC/ 2A,
30 VDC/ 2A, makc. 60 VA

2 pene, 50 VAC/ 2A,
30 VDC/ 2A, makc. 60 VA

dnaHey noakntoYeHns KF16 nnn CF16

KF25 nnan CF40

KF25 nan CF40

Knacc 3awutbl IP40 (onunoHaneHo IP54)

IP40 (onumoHaneHo IP54)

IP40 (onumoHaneHo IP54)

Bec 190 r

555r

555r

info@erstvak.com
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YCTaHOBKM UMUTAUUN KOCMUYECKOTO MPOCTPaHCTBa

PerynuposaHue TemnepaTtypbl

OnbIT HXeHepoB DPCTBAK nosBonsieT NpoekTupoBaTh U U3roTaBfiMBaTb CUCTEMbI KOHTPOJIA TEMMepaTypbl
C BbICOKOM TOYHOCTbIO.

CucteMa KOHTPO/S TeMnepaTypbl HEO6X0AMMA ANS MPOBEPKU BO3AENCTBUSA SKCTPEMANbHbIX U USMEHUMBLIX YC/TOBUI KOCMUYe-
CKOW cpefbl (TEPMOBaKYYyMHble UCMbITaHWS) Ha annapaTypy, NCMob3yeMyto B @3POKOCMUYECKUX yCTpolicTBax. bnarogaps 6o/b-
womy onbITy paboTbl B oTpacnun, SPCTBAK npeanaraet COBpeMEHHbIE TEXHONOMMU TEPMOPErYIMPOBaHUA AN NONYYEHUS TOY-
HbIX Pe3yNbTaToOB UCMbITaHWI, HEOOXOAMMbIX A/1 CaMbIX C/TOXHbIX MPOrPaMM CEroAHSLLHErO OHS.

SOPCTBAK npepgnaraet BapvaHTbl ynpaBfieHnsa TemnepaTypoi 4ns NoaaepXkm padounx napaMmeTpoB UCMbITaHWi. Halum nHxeHe-
pbl OKa3bIBalOT NOAAEPXKY B BbIGOPE HaUy4LLEro peLleHns, aHann3mpysa HECKO/bKO (DaKTOPOB, TaKMX Kak pabo4unii ananasoH
Temneparyp, CKOPOCTb U3MEHEHWS TEMNepaTypbl, PABHOMEPHOCTb U TEMN/10Bast Harpyska, nonyyaemas ot UCMbITyeMoro nsgenms.

Tennosoii pacyeT Npu NpoeKTnBapoHne CUCTeMbl TepMoperynpoBaHna ABAeTCA He MeHee BaXKHbIM 3TanoMm no CcpaBHEHUIo
C MPOYHOCTHbLIMK pacyeTamn N pacyeTamm OTKa4yHOW CUCTEMBI; HALWIKW CreLnanucTbl NPOBOAAT BCE HeobxoanMble pac4yeTbl Ha
cneumnannsnpoBaHHbIX NakeTax NporpamMmmMHOro obecrneyeHuns, 4To NO3BoONSET I'IO,CI,O6paTb oéopy,uosaHme C onNTUManbHbIMU TEX-
HUYECKNMUN XapaKTepnCcTtmkamu.

— Xngkuii asot —190 °C.

— Unpkynupytowwmii razoo6pasHelii asot —183 go 150 °C.
— UnpkynsaunoHHbin Tepmoctat ot —85 go 250 °C.

— Harpes n3nyyennem go 300 °C.

O6ecneyeHne HU3KNX TeMNepaTyp
TIPU UCTIONb30BaHUU XXUAKOTO a3oTa

B 3aBMCMMOCTM OT TpeGoBaHWin B KaMepe MOryT GbiTb yCTa-
HOB/EHbI 3aX0NaxunBaloLLMe 3KpaHbl U TEPMOMN/IUTLI, BMeCTe
WK MO OTAENBHOCTM.

B 3aBucrmMocCTmn oT TpebyeMoli TemnepaTtypbl B KayecTse pabo-
el XXMAKOCTU B 9KpaHax 1 TEPMONnTax MoXeT ObITb MCMOSb-
30BaHO crneuunansHoe TepMoMacso (MogaeTcsa OT 3aMKHYTOro
TePMOCTaTPYIOLLErO YCTPONCTBA), MO0 CXKMXKEHHbBIA @30T Un
renun gnga obecnevyeHnsa 6onee HU3KUX Temneparyp.

O6opyaoBaHMe CKOHCTPYMPOBAHO C MCNOMNb30BaHWEM MaTe-
pWanoB C OTINYHOM TENIONPOBOAHOCTLIO, KaK MPaBmniIo U3ro-
TOB/IEHbI U3 alOMUHMEBOIO CM/1aBa, U MOXET BblAepXnsaTb
3KCTpeMarnbHble TemMnepaTtypHble konebaHnd. Haw BbiGop
npodwunern NoaxoAnT Ana 60NbLUNMHCTBA TUMOB TEM/IOBLIX NO-
TOKOB, KPOME TOro, BO3MOXHO U3roToBNEHNe Nto60i hopMmbl.
Nocne KOHCTpyMpOoBaHMSA COOpKa NoABEPraeTcs TePMUYECKUM
NCNbITaHNSAM C NOCNEeAYOLLMM UCMbITAHWEM Ha FEPMETUYHOCTb
npw NOMOLLM FreNNeBOro TevenckaTensa Ana o6ecneyeHmns Bbl-
cokoro Bakyyma. OkoHuaTeNlbHast O4MCTKa 1 ynakoBka obe-
cneymBatoT ahPeKTUBHYIO COOPKY N YCTAHOBKY 6€3 Hanmumg
3arpa3HeHuni.

Mcnonb3ysi NpoBepeHHY0 METOAOONMIO MPOEKTUPOBAHUS U
npou3BoAcTBa, o6opyaoaHne SPCTBAK anga nogaepxaHusa
N KOHTPO/ISi TeMMepaTypbl o6ecneymBaeT TOYHOCTb U HaaeX-
HOCTb B KpUTUYECKMe Nepunoabl UcnbiTaHniA. Mbl npeanaraem
pasnuyHble CTaHAapTHblE Pa3Mepbl 1 KOHUIypaLmu, a Takxe
M3roTaB/IMBaeM CUCTEMbI MO YepTEeXaM 3akasunka.
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YCTaHOBKU C UMPKYNUPYIOWUM
raszoo6pasHbiM azoTom SPCTBAK

Mcnonb3oBaHne ra3oo6pa3HOro asoTa Ans UCNbITaHUSA Npu-
60pOB ¥ NPOBEAEHNA TEPMOBAaKYYMHbIX UCMbITaHNi obecne-
YmBaeT TOYHOE M CTabubHOE NOoAAEPXaHMe TeMnepaTypbl.

Tepmoperynupytowme cuctemol SPCTBAK ¢ unpkynaumen
rasoo6pa3HoOro asoTa OCHalLeHbl BO34yXO4yBKOW BbICOKOrO
[aBneHus, kotopasa nosponseT padortatb ot =180 go 150 °C
1 TakXxe obopynoBaHa BCcnomorartesibHor 3oHon LN2 ang pa-
60Tbl Npy Temnepatype —196 °C. Hawu cuctembl NO3BONSAIOT
nogdepXuBaTb B aBTOMaTUYECKOM peXnMe BeCb AManasoH
Temnepartyp C BblCOKOI TOYHOCTbIO.

KomnaHna 9PCTBAK Ha Tepputopumn Poccumn aBngaeTtcs egun-
CTBEHHOW KOMMaHWen, KoTopast UMeeT OMnbIT NPOM3BOACTBA Ta-
KNX YCTaHOBOK. Halum yCTaHOBKM YCMNELLIHO 3KCM/1yaTUpYoTCA
Ha BeayLmMX NpeanpuaTMsax asapoKocMmMyeckor otpacnmn Poc-
CUN, U Mbl C PaAOCTbIO FOTOBbI MPUINACcUTb HaLLIMX HOBbIX 3a-
Ka34MKOB Ha AeMOHCTpaumio paboTbl 060pyAOBaHMS.

LIMPKYNSTUMOHHbBIN TepMOCTaT

KomnaHnga 9PCTBAK nmeet CO6CTBEHHYIO IMHENKY LMPKYS-
LUMOHHbIX TepMocTatoB ERSTEVAK TSM ¢ gnana3oHoM Tem-
nepatyp Ao ot —85 go +250 °C, ¢ MOLHOCTbLIO OX/1axaeHnsa
o7 1,0 po 20 kBT (1 BbIWe) U paga NpeaIoxXnTs AaHHOe 060pY-
[OBaHME Kak B COCTaBe Liefor YCTaHOBKM, TaK U A9 MOCTaBKU
otaeneHo. Npegnaraemble HaMM TepmocTaTbl 6narogaps nx
KOHCTPYKTMBHOMY MCIMO/IHEHUIO MO3BONSAET C BbICOKOWN TOY-
HOCTbIO MPOBOANTL UCMbITAHUS.

[ns perynmpoBaHua TeMnepaTypbl UCMbITbIBAEMOro M3gens
MCMOMb3YIOTCA CrieumanbHble TEPMOCTOSbI. BHYTpK cTona Bbli-
MOJIHEH CreumanbHO-CNPOMUINPOBAHHLIV KaHas 4/if NPOTOKa
TennoHoCUTENS U3 TepMocTaTa. [pu MPOeKTUPOBaHWN NPOBO-
LATCA TENOBbIE U r’MAPABANYECcKMe pacyeTbl 4N NoyYeHUs
TpebGyeMbix MapaMeTpoB.

LInpkynsiumMoHHbIe TepMoCTaThl HAXOAAT CaMoe LLMPOKOE Npu-
MEHeHWe B pPasfinYHbIX OTPAC/SX, UCMOMb3YIOTCS Kak aNns na-
60paTOpPHbIX UCCNeAoBaHWM, Tak U B NPOMbILINIEHHOCTU. [aH-
HbIA TN TEPMOCTATOB MAeanbHO NOAXOANT ANS noaaepXaHus
3a[aHHOW TemnepaTtypbl 06BHEKTOB Y TEPMOCTATUPOBAHUS
BHELWHUX CUCTEM, @ UMEHHO Npu pabdoTe C PeakTOPHbLIMU CU-
cTeMaMW, aBTOK/1laBaMu, peakTopamm ¢ pyGaLlKoii, cuctemamm
OVUCTUNNALMK, BaKYyMHbBIMU KaMepaMu, BaKyyMHbIMU CUCTEMa-
MW UMUTaLMN KOCMOCa U T. A. TepMOCTaThbl 3aMKHYTOrO TUna
MMeIoT pPag NPeUMyLLLECTB Nepe TepMocTaTaMmn C OTKPbLITON
rMAPAaBINYECKOW CUCTEMOM — TEN/TIOHOCUTE b He AerpaaupyeT
nop AelicTBUEM BHeLLHel cpeapl, TpebyeTcs MeHbLInii 06b-
emM TennoHocutens, umeet 6onee Bbicokuii KMN/A. B kauectee
TENMOHOCUTENS NCNONb3YETCA CreumanbHoe KpeMHuiiopra-
HMYeckoe Macso.

info@erstvak.com
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YCTaHOBKM UMUTAUUN KOCMUYECKOTO MPOCTPaHCTBa

BbICOKO3IMUCCUOHHDbILE NMOKPLITUA

SPCTBAK ncnonb3yeTt HECKO/IbKO BbICOKO3MUCCUOHHBIX KPaCoOK M MOKPbLITUIA Ha CBOEM KPUOreHHOM 060pyaoBaHUM Ansa ontu-
MM3aLmMm TennoobMeHa C UCMbITyeMbIM nsfenuneM. NokpbiTUs BbIGMPAKOTCA AN KOHKPETHbIX MPUMEHEHW Ha OCHOBE HECKO/b-
KWX XapakKTepucTuk:

— 3HaYeHUs KoathprLMEHTa U3TyYeHUS / NOrnoLaTeIbHOW CMOCOBHOCTY;
— QnanasoH TemMneparyp;

— CKOPOCTb Aerasauuu;

— MPOCTOTa NPUMEHEHMUSA U LMK OTBEPXAEHUS.

Kpackun HaHOCATCH Ha crneumanbHOM oTaelo4HOM o6opyaoBaHMK, UCMO/b3Ys NPOBEPEHHbIE MEeTOAbl HaHeCceH s ana obecne-
UEHUNS XOPOLLEro CLen/IeHNs, KOHTPO/S TOMLMHBI U TEM/TOBbIX XapaKTePUCTUK.

Hapy>kHasi NOBEPXHOCTb TEPMO3KPAHOB MONIMPOBaHa A1 OTPaXEHWS TEMTOBOIO U3/yYeHUs C MOBEPXHOCTU BaKyyMHOW Kame-
pbl, @ BHYTPEHHSA MOBEPXHOCTb NMOKPbLIBAETCS CrieLmanbHOM KPacKoW ANs NOr/OLWEHNs CNeKTPa TENOBbIX U3/TyYeHWi OT 00b-
eKTa uUcnblTaHuid. s NoKpackn MCNosb3yeTcs 3anaTeHTOBaHHbIV COCTaB, MO3BONAOLLMI NOMYYUTb KOS MULMEHT NOTNOLEHUS
€>0,92 1 KoahhnUMEHT NOMHON NOTEPU Macchbl B Bakyyme TML<O,1. NokpbITMe yCTOMYMBO BO BCEM AManasoHe NUCMob3yeMblX
Temneparyp.

JlononHuTenbHble NPpUcCNoco6neHns
N TEeNEeXKu

JononHutenebHble NPUCNOCO6NEHNSA N TENEXKN NPpeAHa3HavYeHbl AN TPAHCMOPTUPOBKM N YCTAHOBKM OPOrOCTOALLMX MPMOOPOB
BOBPEMSA NPEATECTOBON MNOANOTOBKM W UCMbITAHWIA B BaKyyMe. Y Hac eCTb CTaHOAPTHbIE PELLEHUs, KOTOPble MOryT ObITb OMTU-
MU3MPOBaHbI A9 KOHKPETHbIX TPe60BaHNM K 060pyA0BaHNIO U BECY, N Mbl MOXEM N3roTOBUTb NPUCNocobeHnsa no Bawum
yepTtexam. Hawm nHxeHepbl o6ecneymBatoT COOTBETCTBME 060PYyA0BaHNSA CTPOrMM CTaHAapTaM KayecTBa U MeTPOIOrnm, KOTo-
pble MoryT TpeboBaTbCcsa Angd Bawwx 3agau.
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BbicoxoBakyyMHast apmaTypa Kinglai

KomnaHua SPCTBAK ocyLuecTBNseT NoCTaBKU BbICOKOBAKYYMHOW apMaTypbl MPOU3BOACTBA KOMMNaHUU
KING LAl HYGIENIC MATERIALS CO., Ltd.(TaBaHb).

KingLai aBngeTca ogHMM 13 BeayLLMX NPOM3BOAUTENEN KOM-
MOHEHTOB N apMaTypbl /19 BaKyyMHbIX CUCTEM B MUpe.

BakyymHasa apmatypa KinglLai — cdnaHubl, putnHru, knana-
Hbl, CUbOHBI U APYrne 31IEMEHTbI — NPUMEHSEeTCs yxe 60-
nee 10 neT B pas3/iMyHbIX 06/1aCTAX NPOMbILUAEHHOCTH, rae
NCNONb3yeTCH BakyyM, 8 UMEHHO B MMUTATOPaxX KOCMUYECKO-
ro NPOCTPAHCTBA, B NMO/yNPOBOAHNKOBOWN MPOMbILLNIEHHOCTH,
HanbIMTENbHOM 060PYAOBaHNM, HaYYHO-UCCNeA0BaTENbCKNX
nabopaTopusax, MPOM3BOACTBE COMHEYHbIX 6aTaper n T. a.

Bce BakyyMHble komnnekTytowme Kinglai usrotaenmeatorcs
13 BbICOKOKaYeCTBEHHOM HepxaBetowen ctanm SS304L (nnm
OPYrMX MapoK HepxkaBetolLeli cTanu nof 3akas). 3a CHeT HU3-
KOro cofepXaHus yrnepoga apmaTtypa U3 HepxaBeloLen
ctanu SS304L vMeeT MeHbLUNI ra30BbIi MOTOK HaTEKaHWUS,
yem o6opynoBaHue ns ctanm SS304. MNMpouecc Nnpom3BoACTBa
cepTnudmumnpoBaH ctaHgaptamu ISO 9001 n ISO 14001. Bes
n3roTaBnMBaemasi NPOAYKUNS MPOXOAUT KOHTPO/Ib KayecTBa
1N UMeeT BCe HeoBXxoaMMble cepTudmkaThbl.

BbicokokBanudunumpoBaHHble CrieumanncTbl KOMNaHum
KingLai paspabaTbiBatoT 1 NPON3BOAAT /yyLUNE Ha PbIHKK
BbICOKOBaKYYMHbIE 3/IEMEHTbl U 3aNOPHO-PETY/INPYIOLLYIO
apmMaTypy.

LLINpOKuUiA acCOPTUMEHT TUMOBbIX 3/IEMEHTOB BbICOKOBAaKYYM-
Holi apmaTtypbl CF, KF 1 ISO cTtaHagapToB NOCTOSIHHO noaaep-
XunBaeTcsi B Hann4umun Ha cknage B Mockse. MNpu Heobxoau-
MOCTU BO3MOXHO U3roTOB/IEHNE HECTaHAAaPTHbBIX 3/1EMEHTOB
nof 3akas.

KomnakTHble U.ﬂ/l6eprle 3aTBOPbLL PYyYHbLE U THEBMAaTUYECKUE,
a TakKXe INEKTPOMEXaHNYECKUE U C PETYNNPYEMDBIM AINaAaMETPOM

ﬁ,- ’.. 5

MexaHn3am
OTKPbITUS/3aKPbITUS
KnanaHa

YNnoTHeHne @— °

MoawunnHmkn .f— - |
J—
Hanpasnsiowme
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YCTaHOBKM UMUTAUUN KOCMUYECKOTO MPOCTPaHCTBa

CBepXxBblICOKOBaKYYMHast apMmaTypa
ctanpapTta CF

KingLai noctaBnsiet CF chnanubl oT 1% po 16 1/2 grolimos Bo
BpaLLaloLLEMCS U He BpaLlaloLeMcs ncnonHeHnsax. dnaHupl
ctaHgapTa CF yHMBepcasnbHbl 1 COBMECTUMbI C 3/IEMEHTaMM
ctaHgapta CF apyrux nponssoautenei.

BuicokoBakyyMHast apmaTtypa KF

KF chnaHubl NponM3BOAATCS B COOTBETCTBMM C International
Standards Organization (ISO) n coBmecTmbl ¢ chnaHuammn KF-
ISO gpyrux npoussogutenei. KF-coegnHeHnsa aBnaoTcs ner-
KO- 1 BbICTPOPAa3bLEMHBIMMU.

BblcokoBakyyMHast apmatypa ISO

ApmaTypa ctaHgapTa ISO nsrotaBnMBaeTcs B COOTBETCTBUM C
Tpe6oBaHMamMn ISO 1 NOMHOCTLIO COBMECTMMbI CO CTaHAAPT-
HbIMK anemeHTamm ISO apyrux nponssoguteneii. Cylwectsy-
0T ABa BMAa cO6opku coegnHeHuii ISO:

— coegnHeHnune ISO Ha cTpybunHax;
— 6onToBoe coegunHeHue ISO.

BakyyMHble KnanaHbl

BakyyMHble knanaHbl KingLai 4OCTyMnHbI B py4YHOM, MHEBMATH-
YECKOM ¥ 3/IEKTPOMHEBMATUYECKOM UCTIONHEHWUN.

Ha Bce knanaxbl KingLai npegocraBnaetcsa rapaHTUs Npouns-
BOAUTENS Ha pecypc — 1,5 M/H. UMKNoB. PacyeTHbIin pecypc
paboTbl COCTaBMSET A0 3 MJIH. LMK/OB.

Kopnyca knanaHoB U3roTOBNEHLI N3 HEpPXaBeloLeln ctanm
304. Kpome Toro, komnanus KingLai nponsBoanT npsamMoTou-
Hble KnanaHbl Y-Tuna, KOTOpble UMEIOT /yyLlyo NPOBOAM-
MOCTb, MO CPABHEHMIO C YI/I0BLIMM K/lanaHaMmu, a Takxe 6onee
yOOOHbI NPU UCMOMb30BaHUM B NMPOEKTUPYEMbIX BaKyyMHbIX
KOHCTPYKLMSIX.
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CoBpeMeHHble CpeAcTBa YNpaBneHus

Korga neno goxoamt go asapokocmunyeckux ncnoitaHunii, SPCTBAK noHumaeT Heo6XxoanUMOCTb NO/THOIO
KOHTPO/S Haj BallMMuy npoLeccaMu. Y Hac eCTb BO3SMOXHOCTb MPOEKTUPOBaTb U U3roTaBMIMBaTb COBPEMEHHbIE
naHenu ynpaefeHus 1 Nnpubopbl ANS HALWWNX TEPMOBaKYYMHbIX CUCTEM, NPeAOCTaBNAs BaM NOJHbIA KOHTPOb

M aAMUHUCTPATUBHbI KOHTPO/b Ha KaXAoM 3Tare Ballero npoekTa.

Hawwm cuctembl nmetorT:

— apxuTekTypa CucTeMbl ynpaBneHus Ha ocHoBe PLC
(MNK-koHTpONNepa) 4Ng ynpaBneHns BCEMU CUCTEMHBLIMU
DYHKLNAMMY;

— MONb30BaTeNbCKUIA MHTEPdENC CEHCOPHOro KpaHa Ha
Wwkadyy ynpaBneHns uiav KOMnbloTep C IMLEH3NOHHbBIM NPO-
rpamMmMmHbIM obecrneveHmeM (nporpaMmHblin naket SCADA);

— OOLMNIA CTaTyC CUCTEMbI U NOACUCTEMBI, OTOOPAXaeMbli
Ha MHOIOYPOBHEBbIX 9KpaHax;

— NO/HOCTbIO HaCTpamBaeMblii CUCTEMHbIV MHTEPENC;

— o6opyaoBaHMe A1 KOHTPOS U MOHUTOPUHIa BHELUTATHbIX
cuTyauui.

Cuctembl aBTomaTnkm SPCTBAK Ha 6a3e NpOMbILWIEHHbIX
KoHTponnepos Siemens (FepmaHnsa) n ABB (TepmaHus) Kok-
TPONUPYIOT YPOBEHL BaKyyMa B Kamepe uin cucteme kamep,
yNpaBasgoT OTKaYHOW CUCTEMOI, 3aNOpHO-perynupyoLei
apMaTypoii, cMCTEMaMN HarpeBa M OX/1aXaeHUs 1 Apyrumu
noacucTtemMamu, NpeayCcMOTPEHHbIMU B CUCTEMAX MMUTALNK
Kocmoca

ACY obecneumnBatoT CTabUNbHYIO 1 HaAEXHY0 paboTy o6opy-
OOBaHNA B aBTOMAaTU4eCKoM, NoslyaBToOMatM4eCkoMm 1 NoJTHO-
CTbO PYyYHOM PEXMME C UCMO/Ib30BaHNEM BCTPOEHHOW NaHeNnm
ynpaBneHnsa ¢ pyHKunen Bnusyanmsaunm npoyecca.

YnpaBneHue cuctemolii ocyliectenseTcsa Yepes Touch Screen
3KPaH WUn C NOMOLLIbIO KHOMOYHOMO MHTEperica No xenaHuio
3aKasuuka. Busyanunsaums cocTosiHMa CMCTEMbI OCYLLECTBIS-
eTCs Ha AnCrnee ¢ MHEMOCXEMOM YCTaHOBKM.

info@erstvak.com

Kak npaBunio, B CUCTeMax ynpas/ieHna peannsyeTcd BO3MOX-
HOCTb Bbl60pa MexXay pasinyHbIMKN pexmMmamm paGOTbIZ

— PY4HOWM PeXum — OnepaTop NoHOCTLIO KOHTPOMPYET MPo-
Liecc 1 ynpaBsnseT BCeMM paGounMm 31eMEHTaMM CUCTEMBI;

— NoNlyaBTOMaTUUYECKUI PeXum — onepaTtop ynpasnaer
TOMbBKO K/IOYEBLIMU MOMEHTaMM MPOLLEeCCca, B TO BPEMS Kak
aBTOMaTMKa oTpabaTbiBaeT CTaH4apPTHbIE TUMOBbLIE anro-
pUTMBI;

— aBTOMAaTUUYECKUIA PeXUM — onepaTopy TpebyeTcs TONbKO
3anyCcTUTb a/IrOPUTM YMPaBeHUs, NMoc/e Yero cucteMa cama
oTpabaTbiBaeT BECb NPOLECC OT Havana Ao KoHLa.

ACY npowussoactea DPCTBAK ocHalLatoTCa COBPEMEHHbBIMU
mHtepdericamm Ethernet, RS232 n RS485 ana obmeHa paH-
HbIMM C YAaneHHbIM NePCOHaNbHbIM KOMMLIOTEPOM UW Ny b-
TOM LieHTPanbHOM cucTeMbl ynpasneHus. MNpu Heo6xoanMMocTm
HaLUW NPOrpaMMUCTbI peLlatoT 3a4avy MHTerpaLmmn cuctemsl
ynpaB/ieHNs BaKyyMHOW yCTaHOBKOW B OOLLYIO LIeHTPaniM3o-
BaHHYIO CUCTEMY YMNpPaBfeHUs, CyLLECTBYIOLLYIO Ha npeanpu-
ATUN.

OpHol M3 BaXHbIX 3a4a4 CUCTEM YNpaBneHUss nMmMTaTtopamum
KOCMOCA SIB/ISETCA peLleHne 3a[4a4m KOPPEKTHOro TepMope-
rynupoBaHus. 3a4acTyto B YC/TIOBUSAX BaKyyMa, CBEPXBbICOKMX
N CBEPXHU3KUX TEMMepaTyp 3TV 3a4a4ym NnepexoanaTt B paspss
HeTPUBMAbHbIX, U NCNOMb3YyeMble B OOLLEN MPOMbILLIEHHO-
ctn anroputmel M perynupoBaHnsa He NpuMeHuMbl. Halm
WNHXXEHepbl UMEeIOT 60/1bLION OMbIT B peLleHnn Nofo0HbIX 3a-
[ad, n paspaboTtaHHble A5 TUMOBbLIX NPOLECCOB B HaLlel OT-
pacnv anropuTMbl TEPMOPErynnMpoBaHnsa 061aaatoT BbICOKOM
YCTOMUYNBOCTBIO M CKOPOCTBLIO PaboThbl.

Pa3pa60TKa nporpaMmMHoro obecneyeHnsa BegeTcs OnbITHbI-
MU nporpammnctamMun, cosgasLllimMmm n ncnblTaBlnMMmn He oanH
[ECATOK BaKyYMHbIX CUCTEM Pa3IMYHON CTENEHM CIOXHOCTW.
B pa3pa6aTbIBGEMbIX nporpamMmax npuMeHATCA TUNoBble
M HeTunoBble aNIroPUTMbI paﬁOTbI BaKYYMHbIX CUCTEM.
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YCTaHOBKM UMUTAUUN KOCMUYECKOTO MPOCTPaHCTBa

ConyTcTBylowune ycnyrum ATTecTauus yCTaHOBOK
Momumo rlop,6opa, pacyeToB, NPOEKTNPOBaHNA, U3FOTOB/TEHNA N NOCTAaBKN YCTAHOBOK MMUTALIMN KOCMUYECKOro NpoCTpaHCTBa “M“Tau““ KOCM“quKoro HPOCTpaHCTBa

komnaHna DPCTBAK npovsBoauT psag ConyTCTBYIOLNX YCYT:

— MOHTaX;

— NycKo-Hanaaka;

— VCMbITaHWUs Ha FrepPMEeTUYHOCTE;

— BBO/J 060PYyAOBaHNS B 3KCM/TyaTaLMio Ha TEPPUTOPUN 3aKa34unKa;

— NpoBefeHne atTecTaumy;

— 0By4YeHre nepcoHana 3aka3yvka Ha NocTaBneHHOM 060pyAoBaHNY;
— rapaHTuiiHoe 06CyXBaHUe;

— nocTrapaHTuiiHoe 06CNy>XMBaHUE U CEPBUCHbIE PatoThI.

Ons ncnonb3oBaHus Mo60Oro UcnbiTaTelbHOrO 060PYAOBaHNSA A1 PaboThbl B @9POKOCMUYECKON NPOMbILLNEHHOCTH, OHO 40/-
>XXHO npoxoantb ucnbitannsa no FOCT PB 0008-002-2013. Komnanuna SPCTBAK paga npeanoXuTtb CBOM YCNYrv Mo HanmcaHuio

METOONKM 1 MPOrpamMmMmbl UCMbITAHUA N COBMECTHO C aKKpPeanTOBaHHbIM METPONOrMYECKUM LEHTPOM NPOBECTM aTTecTaumto Ba-
e yCTaHOBKW A/19 MPOBEAEHUS Ha HEWN UCTIbITAHUS 0Cc060 OTBETCTBEHHbIX MPNOOPOB.

Bce paboTbl NnpoBoAATCs CepTUhULUPOBaAHHBIMU CEPBUCHBIMU MHXEeHepamn komnaHnun SPCTBAK.

_ ““ TIVITAT RS n.I-......_
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TapaHTus xavecTsa

Mpl 3aHMaeMCs ipoaaKket 06OPYAOBaHMS TONBKO OT
TIPOBEPEHHDIX TIPOV3BOAVTENEN. [apaHTUS KavecTsa
TPEOOCTAaBNSETCSH HEMOCPEACTBEHHO Hawemn GUPMONL.

Tuékas cknapckas nporpamma
TPt HEOBXOAMMOCTU Mbl MOXEM KOPPEKTUPOBATH €€
HEMNOCPEACTBEHHO NoA Bawm 3aaaun. BO3MOXHOCTb

ObICTPOTO BblkyTa 060OPYAOBAHUS CO CKNana B Mockee.

YecTHble UeHbl

HW3KMe LEHBI HA MOCTaBNIEMOE OBOPYIOBAHME
O6YCIOBNEHDL KPYTIHBIMA MaPTUSMN TIOCTAaBOK

W SKCKIMO3UBHbIMU OTHOLEHUSMU C TIOCTOSTHHBIMM
MOCTaBUWMKaMMU.

JocTaBka no Bcen Poccuun
HanaxxeHHOe NapTHEPCTBO C NMMAEPaMM PblHKA
TPAHCTIOPTHDBIX YCIYT: ABTOTPEVIVHT,

YKennopakcneamums, bavikan-Cepsuc, 1enosble IHU.

KauecTBO KOHCynbTaumMm U noa6op 060pyAoBaHUS
Y Hac paboTaloT BbICOKOKBANMOULIMPOBAHHbBIE
CNEeUManCTbL C MPOGWILHBIM OBPA30BAHNEM,
TPENOCTARNSIOUIME KOMIMETEHTHbBIE U KAUYECTBEHHbLE
KOHCYNBTauMN.

TlyHKTyanbHOCTb

KayecTBeHHast paboTa NOTUCTUYECKOTO OTAENA
U OTNaXKEHHbLE CUCTEMbL IOCTABOK MO3BONSIOT
HaMm BCeTAa NOCTaBNSATh O60PYAOBaHE

B 3aT1aHUPOBAHHBIA CPOK.

107023, . Mockaa,
SnexTpo3aBonckas yn., a. 23, cTp. 8

TenedpoH: +7 (499) 703-06-36 (MHOTOKAHALHbLA)
+7 (499) 705-28-66 (MHOTOKaAHaJIbHbBIIA)
+7 (499) 705-28-66 no6. 1

Anpec anekTpoHHOM NouTbL: info@erstvak.com

®daxc:

YCTAHOBKU UMUTALUU

KOCMMNYECKOT'O TTIPOCTPAHCTBA




