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006 yTBep:kaeHuH Npo¢ecCHOHAIBLHOIO CTAHAAPTA
«Croenmajuct mo pa3padoTke cnenuanbHbIX NOKPBITHHA H TEXHOJOIHH HX
M3roTOBJIEHHN METOJaMM OCAXKICHASA B BAKYyMe /I BHEIIHHX
NOBEePXHOCTEH KOCMHYECKHX alllapaToB»

B cootBerctBuM ¢ myHKTOM 16 IlpaBmn pa3paboOTKH, YTBEpXKICHHS H
IPAMEHEHUs Npo¢GecCHOHATBHBIX CTAHAAPTOB, YTBEPKAECHHBIX IOCTaHOBIEHHEM
IlpaButenscrBa Poccmiickoii ®epepanmum ot 22 suBaps 2013 1. Ne 23
(Cobpanme 3axoHOmarenscTBa Poccuiickoit Denepamvu, 2013, Ne 4, ct. 293;
2014, Ne 39, cT. 5266), npuKa3E Balo:

YTBepauTh mpuiaraeMelii nmpodeccrosanbHbl cTaHaapT «ClenHatucT 1o

pa3paboTKe ClIEeIHANbHBIX MOKPBITHN U TEXHOJOTHH HX U3TOTOBIEHHUS METOJaMU
OCaXIEHHs B BaKyyMe JJ1 BHEIIHUX ITOBEPXHOCTEH KOCMIYECKHUX alnapaToB».

Munuctp A. Tonumma
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YTBEPXJEH
npuka3oM MuHucrepcTBa
TPyJAa U COLMAIBHON 3aIUThI
Poccniickonn ®enepanun
oT «02» nexabps 2015 r. Ne 957n

[TPO®ECCUOHAJIBHBIN CTAHJIAPT

Cpeunajuct no paspadorke CnenHaJ bHbIX NOKPHITHH U TEXHOJIOTHH HX
M3rOTOBJICHUS METOJAMH OCAM/ICHHSA B BaKyyMe /ISt BHEIIHUX NOBEPXHOCTE
KOCMHYECKHX allapaToB
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I. O0wme cBeaenus

Pa3pa60T}<a ClICHHAJIbHBIX IIOKpBITI/Iﬁ U TEXHOJIOTUH UX U3TrOTOBJICHHUS METOJNAMH 25035
OCXKIEHUS B BAKYyMe [UJIsl BHEIIHUX [TIOBEPXHOCTEN KOCMUUYECKUX anrapatoB (KA) B
(HaumeHOBaHMeE BHAA Npo(ecCUOHANLHON NeATeNbHOCTH) Kon

OcHoBHas LeNnL BHIA HpO(I)CCCI/IOHaHLHOI)II JACATCIILHOCTH .

PaspaboTka cnenuanbHbIX IOKPBITHH U TEXHOJIOTHH MX H3TOTOBIICHHS METOJAMHU OCAX/ICHHS B BaKyyMe
1715 BHEIIHUX noBepxHocTed KA ¢ 3a1aHHBIMHU LIEIEBBIMH XapaKTEPUCTUKAMH U CTOHKOCTHIO K BHEIIHUM
BO3JEHCTBUAM JUI OOECTIEYEeH s TEMOBOro pexnma KA Ha Bech CpoK €ro akTUBHOI'O CYIIECTBOBAHUS

I'pynna 3aHATHI:

1223 Pykosoaurenu noxpasnenenuit no 2141 Muxenepr! B IPOMBILLIJIEHHOCTH U Ha
HAy4YHBIM HCCIICJOBAHUSM U HPOM3BOJICTBE
pazpaboTkam 7 - 7

2149 Crnenuanucrel B 0071aCTH TeXHUKH, 3119 Texuuku B o0macTu PU3NIECKUX U

HC BXOAAIINWE B APYTHUC I'PYIIIILI TCXHHUYCCKHX HaYK, HC BXOISIIHEC B
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| | Apyrue rpymmer

(xom OK3%)

(HapMeHoOBaHMe) (xox OK3) (HaMeHOBaHUE)

OTHeceHHe K BHIaM S5KOHOMHYECKOH eI TeIbHOCTH:

20.59.5 IIpon3BOCTBO NPOYMX XHMHUYECKUX TIPOJYKTOB, HE BKJIIOUEHHBIX B IPYTHE IPYIIUPOBKH
25.61 O6paboTKa METaJLIOB M HaHECEHHE IIOKPHITHI Ha METAILIBI

30.30.41 IIpoH3BOICTBO aBTOMATHYECKUX KOCMHIUYECKUX alllapaToB

30.30.5 IIpon3BOACTBO YacTel M NPUHAMIEKHOCTEHN JTeTaTeIFHBIX H KOCMUYECKHUX aIiapaTroB
72.19.2 Hayunsle nccnefoBanus U pa3paboTku B 00JIaCTH TEXHHYECKHX HAyK

(xon OKBOJT)

(HauMeHOBaHYE B2 S3KOHOMHYECKOM IeSTENEHOCTH)
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III. XapakTepucTHKa 0600IEeHHbIX TPYAOBLIX GyHKIHIH

3.1. O6006mennas TpyaoBas pyHKIus

OnepaoHHO-TEXHUYECKOE COIIPOBOXKIEHHE
mmpoiiecca COSUI{aHI/ISI CHENUATBHBIX IOKPBITUR Vponers
HanmeHoBauue ¥ TEXHOJIOTHHU UX U3TOTOBJICHUA METOIAMHU Kon A KBATHKALHH 5
OCaXJECHHS B BaKyyMme JJI1 BHEIIHUX
nosepxHocteit KA
TIponcxoxnenue
ogoﬁmen);(gﬁ TpyHOBOH Opurunan X 3aUMCTBOBAHO 3
a— OpHUTHHAJIa
Kon PeructpanmoHHBIH
OpHIMHAN2 HOMED
pOPEeCCHOHANLHOTO
cTagmapra
Bosmoxwnzsie Texnuk
HaVMEHOBaHUs Texauk-mexanuk
JOJDKHOCTEH, TexHrK 110 Haylafike ¥ UCHBITaHUSIM
npopeccuit OmnepaTop yCTaHOBOK II0 HAHECEHHUIO ITOKPHITHH B BAKyyMe

TpeboBanus x
00pa3oBaHUIO U
00yJeHHIO

Cpennee npodeccronansEOe 06pa3oBaHUe — IPOrPAMMEI IIOTOTOBKH
KBATHQHUIIIPOBAHHBIX pabounX (COyKal¥X ), IPOrpaMMbI TOTOTOBKH
CIIEIHAIUCTOB CPEIHETO 3BEHA MK

Bricmee o6pasopanue — OakanaBpuar

TpeGoBaHus X OIBITY
MPaKTH4IeCcKOi paboThI

Ocobrle ycrnoBus
Jiomycka K pabote

IIpoxoxnenue obs3aTeNbHBIX NPEIBAPUTENLHEIX (IPH OCTYILICHIH Ha
paboTy) 1 NEpUOIMIECKUX MEAUIIMHCKAX 0CMOTPOB (00CIeNOBaHMit), a
TAKXKe BHEOYEPEIHBIX MEAUIIMHCKIX OCMOTPOB (00cieioBaHMit) B
YCTaHOBJIEHHOM 3aKOHOMATeIECTBOM Poccuiickoit ®eneparmu mopske’
Bo3moxxHBI OrpaHrYeHus, CBs3aHHbIe ¢ HOpMOii JoImycka K HHpopManuw,
COCTaBJIFOIIEH IOCYAapCTBEHHYIO TaiHY

IIpoxoxaenue obydenus u arrecraius Ha [l rpynmy o
3JIeKTPOBE30IACHOCTH

IIpoxoxnenue 0OydeHuUs 0 OXpaHe TPyAa M NPOBEPKU 3HAHUH TpeGoBanmil
OXpaHBI TPYZa B YCTaHOBJEHHOM HOPSIKE®

O0y4eHne MepaM MOXXKApHOM 6e30MaCHOCTH, BKIIIOYAS POXOXKICHHE
IIPOTHBOIIOXAPHOTO HHCTPYKTAXKA

Tipyrae

XapaKTePHCTUKI

IIOHOJIHI/ITCJIBHBIC XapakKTCPUCTHKH

HaumeBoBaHHEe Kox HammeHnoBaHue 6a30BO# rpyIIIbI, JOJDKHOCTH
JOKYMEHTa (mpodeccrn) WK celHaTbHOCTH
OK3 3119 Texnuku B 061acTH PU3UIECKUX U TEXHHUYECKHX HAYK, HE
BXOJSIIHE B APYTHE TPYIIEI
EKC® - Texauk
- TexHrk no HanaaKe ¥ UCIBITAHUSIM
OKIIJTP’ 26927 TexHuK
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27041 TexHUK N0 HajlaJKe ¥ UCTILITAHUSIM
OKCO0" 150412 TexHudeckas 3KcIUIyaTanus o00pyIOBaHHS I
MPOM3BOJICTBA 3JEKTPOHHON TEXHUKH
150500 Marepuanopenesue, TEXHOIOTHS. MATEPHAIIOB U
TIOKPBITHI
150600 MartepuanoBeieHre ¥ TEXHOJIOTHS HOBBIX MaTepHAJIOB
150700 Qusnueckoe MaTeprajioBeICHUE

3.1.1. Tpynosas ¢pyHxous

NsroroBnenre o6pa3noB CHEIUATBHBIX
TIOKPBITHH METOAaMHU OCAKACHUS B BaKyyMe
HaumenoBanue JIs BHENTHUX noBepxHocTel KA B Kon | A/01.5
COOTBETCTBHH C IIPOrpaMMaMy U
METOIMKAMH MCIIBITaHUI

VposeHs
HOTyPOBEHB) 5
KBaTH(pMKA LK

IIpoucxoxaenue TpyaoBoH
bynxun

3auMCTBOBAHO U3
Opurunan X
OpUTHHAJIa
Kon Perucrpauyonssrii
OpHUTrHHaNa HOMEp
IpO(ECCHOHANBHOTO
CTaHnapTa

Tpynossle nelcTBHA

Ob6ezxupuBaHre ¥ OYHMCTKAa MOJIOXKEK [UI1 CHENHANbHBIX [TOKPBITHIMA
BHEIIHHX IoBepxHOcTeH KA B COOTBETCTBHMH C IPOrpaMMaMé ¥ METOIUKAMY
MCITBITAHHHN

Cbopka OCHACTKHM I M3TOTOBIEHHS OOpa3LOB CIECIHANBHBIX HOOKPHITHIMA
MeTOZaMHM OCKICHHS B BaKyyMe I BHEMIHMX moBepxHoctei KA B
COOTBETCTBUHY C IIPOrpaMMaMH ¥ METOAMKAMM HCIIBITAHUH

IHoxaroroBka u pa60Ta ¢ KOMIIOHCHTaMH, HEOOXOIUMBIMH JUIS H3rOTOBJICHHUS
CIICHHATBPHBIX I'IOKpBITI/Iﬁ BHCIOTHHAX IIOBCpXHOCTCﬁ KA METOAaMH OCAXKIACHHUA
B BaKYYME€, B COOTBETCTBHH C IporpaMMaMy U METOJUKaMU UCIIBITaHMH

Hanecenne crenuanbHOrO MOKPHITHS [UIA BHEMIHMX IOBepxHocTed KA
METOJaM¥ OC&XIEHHsS B BaKyyMe B COOTBETCTBHM C IIpOrpaMMaMH H
METOINKAMH UCIIBITAHUH

Benenue pabodero xypHajia

Heob6xonuMele ymeHus

PaboTath ¢ 060pyIOBaHHEM M OCHACTKOMU, IPHMEHSIEMBIM [IPH H3TOTOBICHHH
CHEIUANbHBIX IOKPBITHH METONaMH OCXACHHSI B BaKyyMe IJIS BHEINHHX
noBepxHocTe KA, B COOTBETCTBHHM ¢ HOporpaMMaMHd H METOIUKAMHU
HCTBITAHHHN

Hcnonb3oBaTh CpEACTBA HM3MEPCHHA IIPH H3TOTOBJICHHH CHCUUAIBHBIX
HOKpBITI/Iﬁ METOJaMHU OCAXICHNA B BAKYYME U141 BHCIITHHUX I'IOBCpXHOCTCfI KA
B COOTBETCTBHH C NPOrpaMMaMH H MCTOJUKAMH HCIIBITAaHUAN

HcneireiBath u KOHTPOJIHAPOBATH TEXHUYICCKUEC ITapamMeTphl u
SKCIITyaTallMOHHBIC XaPAKTCPUCTHKH TCXHOJIOTHYCCKOTO 06opynosa}m;1

OcymecTBiaTh paboTy ¢ NEpPCOHANBHBIM KOMIBIOTEPOM HAa YPOBHE
YBEPEHHOI'0 H0JIb30BaTENs

PaboTaTe Ha NEPCOHAIPHOM KOMIIBIOTEPE C INIPOTPAMMHEIMH CPEICTBAMH
ob1ero HazHaYeHus

OcymecTBIIATh MOUCK HCTOYHHKOB HHPOPMAIIUY 110 TEMATHKE BHINOIHIEMBIX
pabot

AHaJIH3HPOBaTB HOPMAaTHBHO-TEXHHYECCKYIO J51 HaYIHO-TEXHHYCCKYIO




JUTEPaTypy

[IpuMeHSITH ClIpaBOYHBIE MaTEPHAIIBI

HpOI/ISBOJII/ITB pacueThl ¢ UCHOJB30BAHUEM IIPOTrPaMMHBIX CPEICTB obmero u
CIICIHAJIBHOTO HAa3HAYCHU 51

O(I)OpMJUITB JCKHU3EI U YEPTEXKHU TUITOBBIX I[CT&J'IGI’I, YHUTATh YCPTCXKH

HeobxomuMele 3Hanusg

OCHOBBI BEIIUCTHTEILHOM U I/I3MCpI/ITeJII>HOI71 TCXHUKH

,I[CTaJII/I MCXAaHHU3MOB U MalluH

MaTCpHaJ'IOBCJICHI/IC

OpraHuzanus TEXHAYECKOTO OOCTY)XKMBAHUS W PEMOHTa TEXHOJOIHYECKOIO
000pyIOBaHUS

Texumueckass MexaHnuka

IIporpaMmmMbl ¥ METOAMKM WCHBITAHWE I[PH HM3TOTOBJIEHUH CIIENHATBHBIX
HOKPBITHH METOJaMH OCAXKJIECHHUS B BaKyyMme JUUIs BHEIIHUX IOBepxHOCTEH KA

OcCHOBHBIE ~ TpPHHOMIBL  paboOTH,  TEXHUYECKHE  XapaKTCPUCTHKH,
KOHCTPYKTHBHEIE OCOOEHHOCTH  pa3pabaThlBaéMBIX H  HCIOIB3YEMBIX
CHENUANBHBIX MOKPBITUH, TEXHHIECKIX CPEJICTB, MAaTEPHAIIOB M MX CBOMCTBA

TPCGOBaHI/I}I CHCTEMBI MCHEIDKMEHTA Ka4CCTBa Opranu3aliiy

TpeboBanus oXpaHbl TPyAa U IPOMBIILIEHHON 0€3011acCHOCTH

Jpyrue xapakTepucTuky

3.1.2. TpynoBas dpyHxiust

Hauwmenopanue

IlpoucxoxaeHue TpyaoBoH
byBKuHH

KoHTpoJb XapakTepuCTHK CHENHATBHEIX
HOKpBITI/Iﬁ IIPH H3TOTOBJICHHUH UX METOJAMH v
POBEHb
OCaXICHUS B BAKyyME IS BHEIIHUX
. A . Koxn | A/02.5 (o xypoBeHs) 5
noBepxHocTeld KA 1 ucnerranuit no KBaTAHKATIN
CTaHZapTHBIM METOJMKaM Ha CTaHAAapTHOM
0060pyIOBaHNH
Opurasan X 3auMCTBOBaHO U3
OpHTHHAIA
Kon Peructpaunonssii
OpHrUHala HOMEp
npodecCHOHATLHOrO
CTangapTa

TpynoBrsle 1eACTBUS

[MpuBenenue cOCTOSHUS OOpA3NOB CHENMATBHBIX MOKPHITHH K TpeOOBaHUSM
II0 YHCTOTE, BIAKHOCTH H TEMIIEpaType M1 OCYIIECTBIECHUS KOHTPOIL
XapakTepUCTHK CHEUHUANbHBIX NMOKPHITHH IpH U3TOTOBJICHUH HMX METONAMH
OCaXJEHHSI B BaKyyMe IS BHEMHHX moBepxHocTed KA u ucnbTanuit mo
CTaHAApTHBHIM METO/IMKaM Ha CTaHIAPTHOM OOOpYJOBaHHHU

COopka OCHACTKH M IIOArOTOBKA THIIOBBIX CPEACTB H3MEPEHHH s
OlIpeieieHUs] CBOMCTB CIENHANIbHBIX NOKPBITHI I BHEIUHHX IIOBEPXHOCTEH
KA

YcTranoBka 00pa3loB CHENUATHHEIX NOKPBITHH JJI1 BHEIIHMX IIOBEPXHOCTEH
KA B ocHacTKy Anf HCHOHITaHWH 10 CTaHOApTHBIM METOJUKaM Ha
CTaHZApTHOM O0OpYyIOBAHIH

VcTaHOBKa OCHACTKM ¢ 0OpasnaMy CHENHaTBHBIX ITOKPBHITHH A7 BHEIIHUX
moBepxHocTed KA Ha HCHOBITAHHS [0 CTaHAAPTHBIM METOAHKAM Ha
CTaHAApTHOM 000pYIOBaHHH

V3mepenne GH3UYECKUX XapaKTEPUCTHK, COCTaBa, CTPYKTYPhI MOTyYeHHBIX
00pa3loB CHeNWAaNbHBIX IIOKPHITHH UL BHEMHHX INoBepxHocTeH KA 1o |
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CTaHJapTHBEIM MCTOAUKAM Ha CTaHJaPTHBIX HpH60an

Odopmirenue 3anucel B )KypHaJIe H3MEPESHUH

Heobxonumbie ymeHus

Pabotath ¢ 000pynOBaHMEM H OCHACTKOM, MPUMEHSAEMBIM IIPH U3TOTOBJICHUH
Y HCHBITAHMUSIX CHENHATbHBIX IOKPHITAN s BHEIIHUX NOBepxHocTed KA

HMcronp30BaTe CpeACTBA M3MEPEHMS IPH HM3TOTOBICHHM CIENHATBHBIX
HOKPBITHH Ul BHEIIHHUX IToBepxHOcTed KA

HcneIThIBaTH u KOHTPOJIMPOBATH TEXHUICCKHUC napaMeTphl u
IKCIUTYaTalOHHBIC XaPAKTEPUCTUKH TEXHOJOIHICCKOI'0 o6opy1103aH1m

Hcnonb3oBars 6a30BbIe 3HAHNS IIPH PEIICHAN MPOPECCHOHANBHBIX 3a1a4

HpHM@HSITb CIIPaBOYHEBIC MaTCpHaAJIbL

HpOI/ISBOI[I/ITB Pacy€Thl ¢ HUCIIOJB30BaHHUCM IPOrpaMMHEBIX CPCICTB 0611161"0 H
CIICHHAIIBHOI'O Ha3HAUYCHHN S

BemonaaTe rpadugeckue H300paKeHNUS TEXHOJIOTHIECKOI0 000pYA0BAHUS U
TEXHOJIOTHYECKAX CXEM B PYYHOH W MAIIMHHOM rpaduxe

Yurats yepTexu

VipasnaTe OpHUMEHAEMBIM O0OpPYAOBaHHEM IUI1 HAHECEHUS CHENHATbHBIX
MOKPBITHH UL BHEIIHUX IToBepxHOCTEH KA

IIpousBoauTs H3MEPEHHs: OCHOBHBIX XapaKTEPUCTUK CIEIHATBHBIX OKPEITHH
Uil BHEIIHMX mnoBepxHocTed KA (TOMmMHBL, anre3MOHHOM HPOYHOCTH,
SNEKTPONPOBOJHOCTH) Ha CTaHAapTHOM OOOpPYHOBaHMHM ¥  CpENCTBax
U3MEpEHUH

HeobxonuMbie 3HAHUS

OcHOBBI BEMUCIIMTENBHON ¥ M3MEPUTEIPHOH TEXHUKH

IICTa.III/I MCXaHN3MOB H MAaIlllH

Marepuanosenenne

Oprasu3zanus NpoBefeHus MyCKOHATANOYHbIX paboT W MPHEMHO-CIATOYHBIX
HCIBITaHuH

Opranusanus TeXHHYECKOTO OOCITYXXHBaHHSA H PEMOHTA TEXHOJIOTHYECKOTO
obopynoBaHUs

Texnmdeckas MexaHuKa

OIIEKTPOTEXHUKA ¥ HIIEKTPOHMKA

OcHOBHBIE =~ DNpHHOMIB  pa0OThI,  TEXHUYECKHE  XapaKTEPHCTHKH,
KOHCTPYKTHBHBIE OCOOEHHOCTH pa3pabaThlBaeéMBIX M HCIOJIB3YEMBIX
CIeIHaNbHBIX HOKPBITHH JUIs BHENIHUX IOBepxHOCTed KA

IlporpaMMel B METOZHMKM HCHBITaHWN INPH W3TOTOBJICHUH CIICHHABHEIX
IIOKPBITHH METOJAMH OCaKJEHNS B BAaKyyMe I BHEIIHHUX NoBepXHocTel KA

Tpe6OBaHI/ISI CHUCTCMBI MCHEDKMCHTA Ka4C€CTBa OpraHu3allui

TpeboBanus oxpaHkl Tpya H IPOMBIIUICHHON 6€300aCHOCTH

Jlpyrue xapakTepucTHKH




3.1.3. TpynoBas pyBKuus

HOI[I‘OTOBK& THOOBOH JOKYMEHTAIIH IIpU

pa3paboTke crenHuaIbHBIX TOKPHITHH | VposeHs
HaumeHoBaHNe TEXHOJIOTHH MX H3TOTOBJICHHSI METOJAMHU Kox | A/03.5 (ooypOBEHE) 5
OCaXJICHHUS B BaKyyMe ULl BHEIIHUX KBaTH(UKALUH

nosepxHocTeit KA

IponcxoxneHue TpynOBOM
$yHKIAH

3aUMCTBOBAHO M3
Opurgran X
OpHTHHAJIa
Kon PerucTpalyioHHbIN
OpHUTHHAIA HOMep
mpo¢eCCHOHANEHOTO
CTaHzaapTa

TpynoBrle neHCTBUS

OdgopmieHrE THIOBBIX IPOTOKOJIOB, OTYETOB IO PE3YIbTAaTaM H3TOTOBICHHUS
00pasoB CIENUANBHBEIX ITOKPBHITHH METOJaMH OC@XKICHHS B BaKyyme JUIS
BHEIIHMX noBepxHocTed KA

Ompeznenenue XapakTEPUCTHK @0 pe3yiabTaTaM HCIBITaHHH 00pasios
CIEIMAILHBIX NOKPBITHH [T BHEIIHUX oBepxHOCTEH KA

BHecenue M3MEHEHHH B OTYETHI, TEXHHYECKHME YCIOBHS, IIPOTPaMMBI H
METOUKM pa3paboTKM CHEeNUAIBHBIX IIOKPBHITMH M TEXHOJOTMH HX

H3rOTOBJICHHA METOAAMH OCXKICHHA B BaKyyM€ IJIsf BHEITHUX IIOBCpXHOCTCfI
KA

CornacoBaHHe THIOBBIX IIPOTOKOJIOB, OTIETOB N0 Pe3yJIbTaTaM H3rOTOBJIEHHS
00pa3snoB CHENUAIBPHBIX NOKPHITHMH JUIsi BHEIIHMX HoBepxHocTelh KA
METONaMM OCZ)KIEHWS B BaKyyMe, TEXHWYECKHX YCIIOBHUH, nporpaMM u
METOJK CO CMEXHBIMH ITOAPA3AEICHUIMHU

HeoGxonuMmeie yMEHHS

Omnpenenars XapakTEpHUCTHKH CHEUMANIbHBIX IOKPHITAH JJIs BHEIIHHX
nosepxHocTeit KA

PazpabaTsIBaTh 1 KOPPEKTHPOBATh TEXHHIECKYIO TOKYMEHTALHIO

BomonssaTe rpapudaeckue H300paKeHHUs TEXHOJIOTHIECKOro 000pyROBaHUS H
TEXHOJIOTHIECKUX CXEM B PYYHOH M MalIMHHOM rpaduKe

BBIIONHATE 4YEpPTEXKH TEXHAYECKMX JACTAled B pPYy4YHOM M MalMHHOHR
rpaguke

UuraTs 4EPTEXKH

PaboTaTh ¢ KOMIBIOTEPOM KaK CPEICTBOM YIPAaBJICHHS, C HpOI‘paMMHLIMPI
CpeicTBaMH OOIIEro W CIEIMAIbHOI0 Ha3HAUCHHUS

Co3nmaBate H PEAAKTAPOBATE TECKCTBL IIpO(l)E:CCI/IOHaJIBHOI‘O Ha3Ha4YCHHU4,
AHAIM3UPOBATL JIOTUKY paccymeﬂnﬁ ¥ BEICKA3LIBaHHUI

CBOEBPEMEHHO COTJIaCOBBIBATH pa3spabOTaHHYIO JOKYMEHTAIHIO C IPYTHMH
TOIpa3ACICHUSIMY H YTBEPXKJATh €€ Y [NIaBHBIX CIICHHUAIHACTOB

HeobxonuMmele 3HaHUSA

OCHOBHI BEIYHCIUTENHHON W H3MEPUTENbHON TEXHUKH

IICTaJII/I MCXaHHU3MOB U MAllTUH

VmkenepHas rpaduxa

MarepuajioBeicHuE

Texamueckas MeXaHuKa

XapakTepUCTUKH CIEeNHAIbHBIX IOKPEITHH I BHEIIHMX NoBepxHocTed KA

CTaHlIapTBI Opranu3anyu 110 O@OPMIleHI/IIO TCKCTOBBIX JOKYMCHTOB

CrannapTsl EquHON CHCTEMBI KOHCTPYKTOPCKOH JOKYMEHTAllHU

TpeboBaHus CHCTEMBI MEHEKMEHTA Ka4eCTBa OpraHH3aliH

TpeGoBaHUs 0XpaHbl TPyJa 1 IPOMBIIUIEHHOMN 0€30I1aCHOCTH
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} JIpyTHe XapaKTepHCTHKH | -

3.2. O6o6mennas TpyaoBas QyHKIUA

Co3znanue cnenualtbHBIX TOKPBITUE 1
TEXHOJIOTHH UX H3TOTOBJICHHUS MCTOOaMH VporeHs
HaumeroBaHue Koux B 6
OCaXJECHHS B BAKyyMe JJI BHEIUHUX KBaNHUKALIH
nmoBepxHocTeH KA
Ipoucxoxnenue 3
0606meHHO TPYROBOH Opurusan X AUMCTBOBAHO H3
OpHUIHHaIa
(ysKIM
Kon PerucrpanmoHHBIH
OpUrvHaIa HOMep
NpoGhecCHOHAIBEHOTO
cTaHIapTa
BoaMosxubIe Urxenep
HanMeHOBaHHM Hmxenep 1o HajaAKe U HCIILITAHAAM
JOJDKHOCTEH,
npodeccuit

TpebopaHus k
obpa3oBaHMIO U
00y4eHHIO

Bricmee o6pazoBanue — GakanaBpuar

TpeGoBaHUA K OIBITY
MpaKTHIeCKO# paboThl

ITpu panvgwy kBanuuKauy GakanaBpa BEITONHEHHE IPAKTHIECKHUX paboT B
obiracTy co3aHus CHENHABHBIX MOKPBITHHA M TEXHOJIOTHH UX H3TOTOBIICHHUS
MeToJaMH OCaXAEHHs B BaKyyMe IUII BHENTHUX HoBepxHocTel KA He meHee
IBYX JIET

Ocobrie ycnoBus
Jonmycka k pabore

ITpoxoxnenue 00g3aTeNbHBIX IPEABAPUTENBHEIX (IIPH MIOCTYIUICHHUHM Ha
paboTy) ¥ IepHOIUYECKHX MEAUIIMHCKAX OCMOTPOB (00CIe1oBanuii), a
TaKoKe BHEOYEPENHBIX MEIUIIMHCKHX OCMOTPOB (00CIeNoOBaHmi) B
YCTaHOBJIEHHOM 3aKOHOJATENbCTBOM Poccuiickoit deneparuu nmopsake
Bo3MOXHEI OrpaHUYEHHs, CBSI3aHHBIE ¢ POPMOIT IOIyCKa K HHPOPMAIIHH,
COCTaBILIOLIEH IOCYJapCTBEHHYIO TalHY

ITpoxoxxnenue oOydenus u arrecranus Ha Il rpymmny mo
371eKTpoOE30TIaCHOCTH

ITpoxoxnenue oOydeHus IO oXpaHe Tpyla i HPOBEPKH 3HAHUHN TpeGoBaHmit
OXpaHbl TPYAa B YCTAHOBIEHHOM IIOPSIKE

O6ydenne MepaM MOXapHOM 6E30MaCHOCTH, BKIIFOYAS [IPOXOKICHHE
IPOTHBONOXKAPHOTO0 HHCTPYKTaXKA

Hpyrue

XapaKTEepUCTUKH

HOHOJ’IHI/ITCJIBHI)IC XapaKTCPUCTUKH

HammenoBanue

HanmenoBanue 6a30B0i# IpyIIIBL, JOJDKHOCTH

Kon
JIOKYMEHTa (mpodeccun) UM CENUATBHOCTH
OK3 2141 Huxeneps! B IpOMBIIUIEHHOCTH ¥ Ha IPOM3BOJICTBE
2149 CnienmanucTsl B 001aCTH TEXHUKH, HE BXOASAIIHE B JPYTHE
I'PYIIIIEL
EKC - Hmxenep

- HmxeHep o HaJlaJKe ¥ UCIBITAaHHSIM
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OKITOTP 22446 Vuaxenep
22618 WmxeHep no Hanaake ¥ HCIBITAaHISIM
OKCO 150500 MarepuanoBeneHue, TEXHOJIOTUS MaTEPHAIIOB 1
IIOKPBITHH
150600 MarepranoseieHre B TEXHOJIOTHs] HOBBIX MaTepHAJIOB
150700 Dusnyueckoe MaTepHaIOBEICHUE
150701 DHU3NKO-XUMHUA IPOLIECCOB M MaTEpHATIOB
150801 BakyymHas 1 koMrpeccopHast TeXHUKa QH3HIECKHX
YCTaHOBOK

3.2.1. TpynoBas ¢pyHkums

Haummenosanue

IIpoucxoxnerue TpyRoBoi
PyrKuHH

IIpoBenenue Hay4YHO-HCCIENOBATEIHLCKUX H
OIBITHO-KOHCTpYKTOpcKUX pabor (HUOKP) v
B
B o6nacn§ CO3TAHMS! CIIEUHATBHEX Kox | B/O1.6 (nf(’)cz’ry‘;i’;e%) 6
IIOKPBITHN ¥ TEXHOJIOTHI UX H3TOTOBJIECHHUS KBATHGHKALTH
METOJaMHM OCXKICHHS B BAKyyMe JUIs
BHEINHUX noBepxHocTed KA
Opmwran X | SemeTmonano m
Kon PerucrpanmoHHsIi
OpHUTHHala HOMep
podecCHOHATEHOrO
cTaHgapTa

Tpynosrie neiicTBus

[lonck m amanmu3 HaydHO-TexHMYIeckod undpopmanmu (HTH) B obmacru
CO3JaHMs CNELHMAIBHBIX IIOKPHITHH H TEXHOJOTHH HX M3rOTOBJICHHUS
METOJaMM OCaXJEHHS B BaKyyMe /i BHEIIHUMX moBepxHocTedi KA B
CIPaBOYHOM JIMTEPATYpEe, CHEUMAIBHBIX MNEPHOOMYESCKMX H3JaHMIX, B
MH(OPMAaIMOHHO-TeJIEKOMMYHUKAUMOHHOM ceTH «MHTepHET», B HaTeHTHBIX
O6ubmoTekax

Paspaborka mnpetokeHHE B IUIaH IEPCIEKTHBHBIX paloT IO CO3MaHHIO
CHELMAIBHBIX IIOKPBITHA ¥ TEXHOJOIMA WX M3TOTOBIEHMS METOAAMH
OC@XJEHHMS B BaKyyMe IS BHENTHAX noBepxHocTeld KA

IlnanupoBaBye 3KCHEPHMEHTOB IO ONPOOOBAHMIO HOBBIX COCTABOB H
TEXHOJIOTHH  M3TOTOBIEHMS CIENMANbHBIX IIOKPBITHH [UIS  BHEMIHHX
nosepxHocred KA

ITonroroBka IPOEKTOB OpraHU3alMOHHO-PACTIOPSAUTENHHBIX JIOKYMEHTOB,
NporpaMM H METOIMK HCIBITAHWM, TEXHHYECKHX 3aJaHMi IO CO3JaHHIO
CHCNMUAIBHBIX MOKPHITHA M TEXHOJOTHMH HX H3TOTOBJICHHS METONAMHU
OCaXIEHHUS B BaKyyMe [l BHEIIHUX noBepxHocTel KA

V3roToBneHnE OMBITHBIX OOPAa3lOB CICHHMATLHBIX IMOKPBHITHH IJIS BHEITHHX
nosepxHocTer KA Meromamu ocakleHHS B BakyyMe B NabOpaTOpHBIX
YCIIOBHSX

ITpoBenenne nabopaTOPHBIX 3KCIEPHMEHTAIBHBIX HCCIEIOBAHMN 00pasioB
ClIELMANIbHBIX IIOKPHITHH I BHEIIHMX noBepxHocTedr KA cormacHo
nporpaMmaM M METOJMKAaM HCIBITAaHHH Ha COOTBETCTBHE pa3pabaThIBaeMEIX
CHEeIHAIbHEIX IOKPBITHH TPeOOBAaHUSIM TEXHWUECKUX 3aJaHuH

IMoaroroBka Kk myONHKAalWM HAyYHBIX cTaTel, OQOPMIICHHE TEXHHYECKHX
OTYETOB, INPENOCTABJICHHE MAaTEpUAIOB A OQOpPMICHHS IIaTeHTa Ha
n300peTeHne
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PazpaboTka mnpemnoxeHWd B IUIaH paboT OpraHM3aldel IO CO3JAHHIO
COEHMANBHBIX MOKPHITUM ¥ TEXHOJOTHH HX M3TOTOBICHUS METOIaMH
OCKJCHHS B BAKYYMe IJIsl BHENIHUX moBepxHocTed KA

IIpoBenenue paboT IO HAHECEHWIO CHEIMANBHBIX ITOKPHITHH A8 BHEIIHHUX
noBepxHocTell KA, UX npeaBaputensHble ¥ KBaMU(UKalMOHHBIE HCIIBITAHUS
Ha o0pa3uax-MMHUTATOpax | JJIEMEHTaX H3eIus

Heobxomumeie ymeHus

OcymiecTBIATE  Hay4dHO-HCCIEeNOBaTeNbcKyro  pabory B ofnacTu
COBPEMEHHOTO  MAaTepHUaTOBENEHHSA, CO3JaHHS  HOBBIX  MAaTEpHAJIOB,
UCCIE[OBaHMsl HMX CBOMCTB, pa3pabOTKM TEXHOJOTHM HX IOTYyYCHHUS,
KOHCTPYMPOBAHHUS MaTEpHAJIOB C 3aJaHHBIMH CBOHCTBaMH

INomygats ® oOpabareiBaTh HHPOPMALHIO H3 pPa3IUYHBIX HCTOYHHKOB,
HCIONB3YyS COBPEMEHHBIE HH(OPMANMOHHBIE TEXHOJIOTHH, KPHUTHIECCKH
OCMBICIHBATh NOJIYYEHHYIO HH(MOPMAIMIO, BEIIEJIATE B HEH INIaBHOE

Bectu caMoCTOSTENHEHO W B COCTaBe rpynnbl HaquBIﬁ IIOUCK, pcaliu3ysa
CICUAIIBHBIC CPEACTBA U METOIbI

BriensaTs 371eMEeHThI HOBU3HEI B pa3pa60TKe, OHEHHMBATH ICPCICKTUBHOCTDH
NOJIYICHHBIX PE3YJILTATOB

ITonp30BaThCsl HHOCTPAaHHEIM A3BIKOM (IIPEAIIOYTHUTENFHO aHTTTHHCKUM H/WITH
KMTaliCKMM) Ha YPOBHE YTCHHS Y IIOHMMaHMI TEXHMYCCKUX TEKCTOB B
obnmacTu  pa3pabOTKM CIENUATBHBIX HOKPHITMA M  TEXHOJOIHMH HX
M3TOTOBJICHUS METOAAMH OCQKACHUS B BaKyyMe AJI BHENTHUX ITOBEPXHOCTEMH
KA

IInaEMpoBaTh SKCIEPUMEHT, B TOM YHCIIe MHOrOQaKTOpHBINA, 00pabaTeIBaTh U
aHAJIM3APOBATD €70 PE3YIHTATH

HccnenoBate  CBOMCTBAa  CHEUMANBHBIX  IMOKPHITHH Ha  HMEIOIIEMCS
000pyIOBaHUH M mpHOOpax

PaboTath ¢ KOMIBIOTEPOM Kak CpEIACTBOM VIIpaBIEeHUs, paboTaTe C
IPOrpaMMHBIMH CPEACTBAMH O0IIEro M CHEeNHAIbHOT0 Ha3HAUYCHUS

IlpousBomuTh aHamM3 BBEUIBICHHBIX TEXHHYECKHX M OPraHM3allMOHHBIX
pobneM, ONpeieILIIOMMX Ka4eCTBO CIECIMANBHBIX IOKPHITAH Ha obpasmax-
HMHTaTOpax K aemeHTax KA

HeobxoauMEbIe 3HAHUS

(OCHOBBI OIITHUKH

TemmoMaccooOMeH B PAa3IMYHBIX CpE€lax, B TOM YHCJIC B BAKYYME

OCHOBBI BaKYyMHOH TEXHUKHU

Bnusaue naprieHus Cp€Obl HA CBOHCTBA TBEPAbIX TEJI

duznudeckye NPUHIMIB U 00OpYJNOBaHWE MUIS CO3JAaHUS H H3MEPEHHS
BaKyyma

XapaKTCpHCTHKH OKOJIO3EMHOT0O H  MEXIUIAHCTHOI'O IIPpOCTpaHCTBA H
OCHOBHBIC Q)HSI/I‘ICCKI/IC NPUHIWNEI UX BJIIASHUA Ha CBOMCTBa MaTCpHaJiOB

OcHOBHEIE (bH3I/I‘ICCKI/I€ IPUHIUNEI, METOABl B CPCACTBA HEPA3pYyIIAOOIEro
KOHTPOJIA CBOMCTB MaTepuajioB

CriocoObl pUMEHEHUS H3BECTHBIX (HU3HYECKUX SABICHUH H 3Q(EKTOB B
TEXHOJOTHYECKNX IpoueccaX oOpabOTKH, H3TOTOBJIEHHS, HCIBITAHHI
MaTepHaloB U IOKPBITHH 1 B IHArHOCTHKE CBOWCTB MaTE€pHaOB U IOKPBHITHI

OCHOBBI TEXHOJIOTMM BaKyyMHBIX MOKDBITHH — (u3MdecKkue NpUHIHIILL,
METOMB!I H CpeICTBa MOArOTOBKH MOBEPXHOCTH IETaled Iepel HaHeCCHHEM
TIOKPEITHH; GH3M9IecKUe IPUHIUITEL, METOABI H CPEICTBA CO3/IaHUS OKPHITHIA,
YIpaBICHHUS TEXHOJOTHMYECKMMH IlapaMeTpaMHM ¥ KOHTPOJS KadecTsa
HDOKPBITHH Pa3IMYHOTO Ha3HAYEHUS

QusyyecKkde MPUHIMIBL, METONBl M CPEACTBAa MCIBITAHHA MaTepHAIOB H
TIOKPBITHY Ha CTOMKOCTh K BHEINIHHM BO3ICHCTBUSM (XMMHYECKUM, QU3HKO-
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MEXaHHYECKUM, HOHU3UPYIONUM HU3IyYCHHSIM, IIOTOKaM 3apsDHKEHHBIX YaCTHII,
aTOMapHOMY KHCIIOPOJY)

Ouzndeckue NPUHIMIB ¥ METONbI YCKOPEHHS WCIBITAHHUA H (U3MYECKUE
OrpaHMYCHUS HA CTENEHb YCKOPEHHUS

OcHoBrl ycTpoiictBa KA

OCHOBEI CTanJapTU3allud 1 METPOJIOTHH

Teopus pemenns u300peTaTebCKuX 3a1a

IlpaBoBbIE OCHOBBI HHXKEHEPHOHN NESTEIBHOCTH

HBocTpaHHBI A3bIK (IPEANIOYTHTENPHO AHITMHACKUN W/WIM KATAHCKHMH) B
obseme,  HEOOXOOMMOM IS B3aUMOACHCTBHA ¢ 3apyOeXHBIMH
CHEHAIMCTaMU ¥ TNONydeHUS MHPOPMAaIMK U3 3apYOEXKHBIX HCTOYHHKOB B
obnmactn  pa3spabOTKM CHEMUANBHBIX IMOKPBITHA M TEXHONOTHH  MX
H3TOTOBJIEHHS METOJAMH OCRKIEHMS B BaKyyMe JUIS BHEIIHHX ITOBEPXHOCTEH

KA

FOCYI[apCTBCHHBIe, OTpacCJ€BbIE CTAaHAApPThl, CTAHAAPTHI OpraHu3aluu H
TCXHHYCCKHUC PCEIIaMCEHTBI, IIPUMEHACMBIC IIPHU pa60Te CO CIcHnualbHBIMHU
IOKPBITUAMHU

TpC6OBaHI/IH CHCTEMBI MEHCIDKMEHTA Ka4eCTBA OpraHu3aliumu

Tpe6opanus 0XpaHsl Tpy/a ¥ NPOMBIIUIEHHOM 6€30I1aCHOCTH

Jpyrue xapakTepucTHKH

3.2.2. TpynoBasi pyHKuust

Hammenosarue

TIpoucxoxneHue TpynoBoii
(dyBKIH

IToaroTosxa pabouei # KOHCTPYKTOPCKOi
JMOKYMEHTAIIMH ¥ CTaHJIapTOB OpraHM3aIHH v
OBECHb
OTpaciu) 10 CO3/TAHHUIO CIIEIHANBHEBIX P
(otp ?, A el Koz | B/02.6 (o xypoBexs) 6
IOKPBITUMA M TEXHOJIOTHH HUX H3TOTOBIIEHUS KBQITHAKATIH
METOLNaMU OCAXACHUS B BaKyyMe IUId
BHEIIHHX IoBepxHOcTel KA
CTB
Opwrssan X 3auMCTBOBaHO M3
OpHUIMHaIa
Kon Perucrpatmonnsrit
opYruHana HOMEp
npo«beccnonanworo
CTa”HaapTa

Tpynossie neiicTeus

Pa3paboTka NIpOEKTOB MIAHOB colepxkaHus pabouedl W KOHCTPYKTOPCKOMH
JOKYMEHTAllHd H CTaHAAapTOB OpraHu3alud (OTpacik) IO CO3AAHUIO
CHCIMATBHBIX ITOKPHITHH M TEXHOJNOTHMH HMX W3rOTOBIEHHS METOJAMH
OC&KICHMS B BAKYYME JUII BHEIIHUX noBepxHocTel KA

IlpoBeseHne amanu3a IONHOTEI HMEIONIMXCS JAHHBIX H  INOIyYeHHE
HEOCTAIONIMX JaHHBIX 10 CO3JaHHUIO CIEIHANBHBIX IOKPHITHM M TEXHOJOTHI
X H3TOTOBJCHHMS METOJaMM OCAQXICHHS B BaKyyMe [ BHEIIHHX
nosepxHocTed KA

IlogroroBka mpoekTa pabodell H KOHCTPYKTOPCKOHM MOKYMEHTAUHH W
CTaHAapTOB OPraHU3alUK (OTPACIN) 110 CO3JAHUIO CHEIHATLHBIX IOKPLITHH I
TEXHONOTMM MX H3rOTOBICHMS METOIaMH OC&XICHHS B BaKyyMe IUIi
BHEIIHUX NOBepxHOCcTeH KA

IlpoBepka mpoexra pabodedt M KOHCTPYKTOPCKOHW [OKYMEHTalWH |
CTaHIAapTOB OpraHM3aluK (OTPaciIH) Ha COOTBETCTBHE TpeGoBaHMAM EmmHOMN
CHCTEMBI KOHCTPYKTOPCKOM JOKYMEHTALUH
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AHamu3 pa3pabOTaHHBEIX CTaHMApTOB Ha COOTBETICTBHE MEXIYHAPOIHOMY
HAay4YHO-TEXHHIECKOMY YPOBHIO

CornacoBanue, KOPpeKTUPOBKA M YTBEpXkJAcHUE pa3zpaboTaHHOM paboueil u
KOHCTPYKTOPCKOH JOKyMEHTAaIllM M CTaHJapTOB OpraHU3allMé (OTpacid) mo
CO3JAHMIO CHENUAIBHBIX IIOKPBITHH K TEXHOJNOTMH MX M3TOTOBICHHS
METOJIaMHl OCaXJICHHUS B BaKyyMe JUIl BHEIIHUX noBepxHocTed KA

BHeceHne W3MEHEHHH B CyHECTBYIOIIHE pPabOYyI0 MW KOHCTPYKTOPCKYIO
JOKYMEHTALMI0O M CTAaHJapThl OpraHW3alMd (OTPacid) IO CO3JaHHIO
CHEIHUANBHBIX TOKPHITHH W TEXHONOTHH WX H3rOTOBICHHS METOJaMH
OCXJICHHS B BaKyyMe AJis1 BHEITHMX HoBepxHocTed KA

Heo6xomumpie ymenus

Co3pmaBath PEOAAKTHUPOBATE TCKCTEL IIpO(I)CCCI/IOHEUILHOI‘O Ha3Ha4YCHUA,
AHUTU3UPOBATH JIOTHKY paCCY)KlICHI/Iﬁ ¥ BBICKa3bIBaHNHU

Pabotate ¢ KOMIBIOTEpOM Kak CpeACTBOM YIIpaBiIeHHsS, paboTarh ¢
IIPOrpaMMHEBIMHU CpPEJCTBAMHY 00MEro ¥ CIENHAIbHOIO Ha3HAYEHNUS

PaspabartbiBath comepxaHue pabodel W KOHCTPYKTOPCKOM HOKYMEHTAIlUH H
CTaHIapTOB OpPraHu3aly (OTPaC/H) IO CO3MAHUIO CIEIAATLHBIX NOKPHITHN I
TEXHOJIOTHH HX M3TOTOBJICHHS METONaMH OCaXIEHHS B BaKyyMmMe JUId
BHEIIHMX NoBepxHOCcTel KA

OdopMIIATh 3CKU3HI M YePTEXH THIOBBIX AeTaNeH, YUTATh YEPTEXH

AHaTM3UpOBaTh  HOPMATHBHO-TEXHHYECKYI0O H  HAYYHO-TEXHHUYECKYIO
JATEPATYPy

OCYIIICCTBJI}ITB COorjlaCoBaHuC paBpa60TaHHI>]X JOKYMCHTOB C
3aMHTCPECOBAHHBIMU 1IOAPA3ACACHUAMU

Tlonp3oBaThcsi HMHOCTPAaHHBIM  (NPEANOYTUTENHHO  AHTTMMCKMM  W/HIIM
KHTafiCKMM) S3BIKOM [UJI1 pEmIeHHs 3aJad IPOBEPKH COOTBETCTBHSA
paspabaThiBaeMBIX TOKYMEHTOB MEXIYHApOJHOMY HaydJHO-TEXHHIECKOMY
YPOBHIO

Heo0xonuMmele 3HaHUS

[CocymapcTBEHHBIE W OTpAcieBble CTAHAAPTHl MO OQOPMIEHHIO TEKCTOBBIX
JIOKYMEHTOB

CraupapTsl EMuHOM CHCTEMBI KOHCTPYKTOPCKOH TOKYMEHTAIMH

MHocTpaHHBIM s3BIK (MPEANOYTHTENBHO AHTIMMCKHHA W/MIM KUTaHCKUH) B
o6BeMe,  HEOOXOOMMOM VIS B3aUMOJEHCTBHS ¢ 3apyOeXHBIMU
CIENUAINCTaMHd ¥ MOJyYeHus HH(popMaluu U3 3apyOEeKHBIX HCTOYHHKOB B
obnacTd  pa3pabOTKH CHENHATBHBIX IOKPBITMH M TEXHONOTHH  HX

M3TOTOBJICHUSA METOAAMH OCAXKJICHHUA B BAKYYME IJIs1 BHEITHHX IIOBCpXHOCTCfI
KA

OCHOBBI BaKYYMHOH TEXHHKH

BrmsiHye napneHHs cpelbl Ha CBOMCTBA TBEPIBIX Tell

Qu3pvecKkde NPUHOANE H 00OpyZOBaHHE [UId CO3JaHUS M H3MEpEHHS
BaKyyMa

OCHOBBI OIITHKH

XapaKTCpI/ICTI/IKI/I OKOJIO3EMHOI'0O H MCXKIIJIAHETHOTO IPOCTpaHCTBA H
OCHOBHBIC Q)HBH‘IBCKI/IC NPUHOUNOEI UX BIUSHUA Ha CBOMCTBaA MaTcpuajloB

OcHOBHBIE (QU3NMUECKHE TPUHIHINEL, METOABl M CPENCTBA HEPa3pyMIAOIIEro
KOHTPOJISL CBOMCTB MaTepHaioB

Croco0Bl IpUMEHEHHS H3BECTHBIX (U3MYecKHX sABIeHHMH H 3d¢exToB B
TEXHOJNIOTHYECKUX TporeccaXx oOpabOTKH, HM3TOTOBIIECHHS, HCIBITAHHH
MaTEPHAIOB ¥ NOKPBITUH A B THArHOCTUKE CBOMCTB MAaTCPUAIIOB M IIOKPHITHMA

OCHOBBI TEXHOJOTHUH BaKyyMHBIX IOKPBITHH — (U3MYECKHME IPHHIIMIIBL,
METOAEI M CpPeNCTBa MOIATOTOBKH ITOBEPXHOCTH JETalleH Iepell HaHEeCEHHEM
HOKPBITHI; GM3MdeCKHe NPUHITHIIBL, METOABI H CPEACTBA CO3IaHuUs IIOKPBITHIH,
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yopaBICHHS TEXHOJOTHYECKHMMHU I1apaMeTpaMH H  KOHTPOJIA KadeCTBa
I'IOKpBITI/If;I Pa3JIMIHOIO Ha3HAYCHUA

dusydecKue NPUHIMIBL, METONBI M CPEACTBA UCHBITAHMH MaTepHaioB M
TOKPBITHH Ha CTOHKOCTh K BHELIHHM BO3ICHCTBHMAM (XHMHYECKHM, (DH3IHKO-
MEXaHWIECKAM, HOHU3HPYIOIUM H3TyICHHSIM, IIOTOKAM 3apsDKCHHbIX JaCTHIL,
aTOMapHOMY KHCJIOPOAY)

duzuueckue IIPUHIAIIBI A METOJbl YCKOPCHHSA HUCIBITAaHUY H (bI/ISI/I‘ICCKI/IC
OI'paBHYUCHH A Ha CTCHCHb YCKOPCHUA

TpeGOBaHI/Iﬂ CHCTEMBI MEHCDKMCHTA Ka4CCTBa Opranu3alinii

TpeGoBanus oxpaHbl TpyAa ¥ IPOMBIIUIEHHOH 6€301acHOCTH

Jpyrie xapaKTepuCcTHKH

3.2.3. Tpynoras ¢pyHKIMS

COHpOBO)K,HeHI/Ie H KOHTPOJIb ITPOIICCCOB

OoTpabOTKH, HCIBITAHUHM U BHEIPEHUS VposeHs
HamMeHoBaHHE TEXHOJIOTHH H3rOTOBJICHHS CHEIAATBHLIX Kon | B/03.6 (momyposens) 6
IIOKPBITHH U1 BHEITHUX NOBepxHOCTE# KA KBaTMbUKamHy

METOAaMU OCAXICHUS B BAKYYME

ITpoucxoxnenue TpyaoBOi
yrmm

3anMCTBOBAHO M3
OpurpHan X
OpHIMHaIa
Kon PeructpammonHbii
OpUTHHaNa HOMEp
npohecCHOHANEHOTO
CTaHjaapTa

Tpynoseie neficTBus

Pa3paboTka peKOMECHAANUi 110 TEXHOJOIMYECKHM DPEKHUMAaM HM3TOTOBJICHHS
CIEIMATBHBIX IOKPHITHM Ui BHEIIHMX moBepxHocter KA wMeTomamu
OCXKICHMS B BAKYyMe

OrpaboTka TEXHONOTHYECKMX pEXHMOB HM3[OTOBIEHHA  CIENHAIBHBIX
HOKPBITHH JUIs BHEIIHUX ITOBepXHOCTeH KA MeTonaMu OCaXIeHus B BAKyyMe
B IIPOU3BOJICTBEHHBIX YCIOBHAX

PaspaboTka mporpaMMm M METOAHK H3TOTOBJIEHHS CHELHMANbHBIX MOKPHITHH
IVl BHEMHHWX IoBepxHocTell KA Meromamu ocaxnaeHus B BakyyMe B
TIPOM3BOJCTBEHHBIX YCIOBHIX

IlpoBepka BbMONHEHHS TpeOOBaHMN K IOATOTOBKE OGOPYHOBaHHMA,
TEXHOJIOTMICCKHM DPEXKHMAaM, YHCTOTE IIOMEIICHMS, YCIOBHSM XpaHEHHs
3ar0TOBOK M JeTaledl CO CHeNUadbHBIMUA IOKPBITUSMHU IS BHEIIHUX
nosepxHocreil KA

IlpoBenenne paboT 1O OCYIECTBICHHIO KOHTPONS  XapaKTEPHUCTHK
CHCIMATBHBIX IIOKPBHITHH 1 BHEIWHMX mpoBepxHocTedh KA B mpomecce
H3TOTOBJICHHS METOJaMM OCAXNCHHS B BaKyyMe€ Ha COOTBETCTBHE
TpeOOBaHUAM HOPMATUBHO-TEXHHYECKON JOKYMEHTAINH

PaspaboTka mpemmoxeHH# B NepedeHh TOYEK KIIOYEBOrO H 06S3aTENHHOTO
KOHTPOJIA IIPOLIECCOB OTPabOTKM, HCILITAHMHE W BHEIPEHHS TEXHOJIOTHI
H3rOTOBJICHHS CIIEIHAIBHBIX INOKPBITHH I BHEINHUX IoBepxHocTed KA
METOJaMH OCaXJCHHS B BaKyyMe

HpOBeJIeHHe ABTOPCKOI'0 HaA3opa MNpOoLecCOoB orpa6on<n, HUCHOBITAHUNA H
BHEOAPCHUA TCXHOJOI! Ui M3TOTOBJIEHHS CIICHHaJIBHBIX HOKpBITI/Iﬁ I
BHCIIHUX HOBCpXHOCTCfI KA MCTONaMH OCAXKACHHS B BaKyyM€ C BBIIYCKOM
aKTOB II0 pE3yjbTaTaM OCYIICCTBICHHOI'O KOHTPOJIA
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Heobxoaumple ymMeHus

OcymiecTBasATH IIPOU3BOJICTBEHHO-TEXHOJIOTHYECKYIO IeSTEeNbHOCTS,
00ecIIeynBarOIIyl0 BHEIPEHHE M 3KCIUTyaTallMio HOBBEIX pa3padoToK,
OpUMEHEHHE U JHArHOCTHKY CHEIMaJbHBIX IOKPBITHH JUIS BHEMIHHX
noBepxHocTeit KA

HccnenoBaTh  CcBOHCTBA  CHENMANBHBIX IMOKPBITHE Ha  HMEIOIIEMCS
obopynoBaHuu u npudopax

Hcnosie30BaTh TEXHUYECKHE CPEACTBA U3MEPEHHS ¥ KOHTPOJIS, HEOOXO0IUMBIE
IpY CTaHIAPTU3ANUY ¥ CEPTH(PUKAIUHN CIeNHATBHBIX OKPBITUH ¥ IIPOIECCOB
MX TIOJYYEHHUS, HCTIBITATETLHOTO ¥ IPOU3BOJICTBEHHOTIO 000pYIOBaHHS

OcymiecTBiATh paboTy ¢ INEpCOHANBHBIM KOMIBIOTEPOM Ha  YPOBHE
YBEPEHHOT'O TIOJIH30BATENSI

Co3paBaTe M pEIaKTHPOBaTh TEKCTHI HPOGECCHOHATHHOTO HA3HAYECHHS,
aHAJIM3UPOBATh JIOTHKY PAaCCY)KICHUM M BHICKa3bIBAHUU

Heo06xo1uMele 35aHMS

Texnuueckme  XapakTEPUCTHKM  TEXHOJOTHYECKOTO  HMCIBITATENHLHOTO
060py10BaHNs, METOIMKH HCIIBITAHHUSA

OpraauzannoHHast CTPYKTypa HOApa3JIeieHNs] ¥ OPraHu3aluy

OCHOBBI TEIIOMAccoOOMeHa B Pa3JIMIHBIX CPENAX, B TOM YHCJIC B BAKYyMeE

OCHOBB! BaKYYMHOM TEXHUKH

Bnusane JaBJICHU CpEabl HA CBOMCTBa TBEPIABIX TCJI

Qu3MYeCKue MNPHUHUHUIEI M 000pyJNOBaHHE IS CO3LAHHS H HW3MEpEHHs
BaKyyMa

(OCHOBEI ONITUKU

OcHoBHBIE ~QU3MYECKHE [PHHIMIBI M PE3YJbTaThl  B3aUMOIECHCTBHUS
IEKTPOMArHUTHOTO M3IYYEHHUS C BEMECTBOM

OCHOBBI BIHSIHUA CIa0BIX U CHIBLHBIX 3JIEKTPUYECKUX U MATHUTHBIX HOJEH Ha
CBOMCTBA I'a30B, XUIKOCTEH, TBEPIBIX TEI

OCHOBBI BIHSHHUSA Cpeabl B Pa3IMYHEIX BHEIHUX BO3ACHCTBHI (XI/IMI/I‘IGCKI/IX,
MCXaHHICCKUX, aKyCTHYCCKMX, 3JICKTpOMar. HHTHLD() Ha CBOMCTBa MaTepHrajoB

OcHoBHBIE (U3HYECKHE IIPHHIMIEL, METOBl ¥ CPEACTBA HEpPa3pPyIIAFOIIETo
KOHTPOJIS1 CBOMCTB MaTepHAJIOB i AeEKTOB B HHUX

Cnoco6bl OpUMEHEHHS H3BECTHBIX (U3UYECKHX SBIEHMH M 3(pGheKToB B
TEXHOJIOTUYECKUX Iporeccax oOpabGOTKHM, H3rOTOBIECHHS, MCIIBITAHM
MaTepHasIoB ¥ MOKPHITHH U B IMATHOCTHKE CBOHCTB MaTEePHANIOB H IIOKPHITHI

OCHOBBI TEXHONOTMH BAaKYyMHBIX IIOKPHITUH — (H3MYeCKUe NPHHIAIEL
METOJBl M CPEe/ICTBA MOArOTOBKM NOBEPXHOCTH AeTaleil mepel HaHeceHHeM
NOKPBITHH; GU3HYECKHe NPHHIUIIBI, METONB! H CPEACTBA CO3/IAHMS IOKPHITHIL,
YOPaBNEHHs TEXHOJIOTMYECKHMH NapaMeTpaMH H KOHTPOJS KadecTBa
MOKPBITUH pa3IMdHOr0 Ha3HAYEHUST

Ouzngeckre NPUHIHANGL, METONBI M CPEJCTBA HCILITAHHA MATEpPHAIOB H
HOKPBITHH Ha CTOMKOCTh K BHEIIHMM BO3ACHCTBHAM (XMMHYECKHUM, (QU3HKO-
MEXaHUIECKAM, HOHU3UPYIOIIUM H3IYYCHUAM, TOTOKAM 3apsDKEHHBIX YaCTHII,
aTOMapHOMY KHCIOPOAY)

@u3HYeCKHe NPHHIMUIB M METOABl YCKOPEHHS HCIBITAHUM U (H3HYecKue
OrpaHUYEHHs Ha CTEHCHb YCKOPEHHS

TpC6OBaHI/UI CHCTEMbI MCHCIUKMEHTA Ka4eCTBa OpraHu3aliu

TpeboBanus oxpaHbl TPyAa ¥ HPOMBINLIEHHOM 6€30IaCHOCTH

Jlpyrue xapakTepucTHKH
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3.2.4. TpynoBas pyHKms

AHau3 ¥ OlieHKa paboThl cienualIbHbBIX :
ITOKPBITHH, CO3JaHHBIX METOJaMH | Vpoeess
HaumeHoBaHHE OCaXJICHHUS B BaKyyMe I BHEIIHUX Kon | B/04.6 (monypoBeHs) 6
nosepxnocteit KA, B mpouecce KBaTHHKALHHA
3KCIUTyaTalllH !
0 CTBOBAHO U
e Dt o X | oo s
Kon PerucrpanuoHHbIit
OpUT'HHaJIa HOMED
Ipo(eCCHOHATBHOIO
CTaHgapTa

TpynoBslie nelicTBUS

Anxamms TeJIeMCTpI/I‘-IeCKOﬁ I/IH(i)OpMaI.II/IIfI O COCTOAHHH CIICHHAJIBHBIX
HOKpBITI/Iﬁ B ITPpOLECCE IKCILIyaTalli B COCTaBC KA

OdopMreHne TEXHUYECKOTO OTYETA O CTOMKOCTH CHENUANBHBIX TOKPHITHA
JUI BHEINHMX IToBepxHocTel KA k Bo3nelicTBHIO (haKTOPOB KCILTYaTaIlHH

PazpaboTka MHCTPYKIMH IO BOCCTAHOBJICHHIO CIEIHATBHBIX TOKPHITHH Is
BHEIUHMX IOBepXHOCTeH KA, H3roTOBICHHBIX METONAMH OCAXKACHHSA B

BaKyyMe

Pa3paboTka HHCTpYKIHH 0O KOHTPOMIO CHENMATHHBIX ITOKPHITHH I
BHEIIHMX NOBepXHOCTER KA

OcymecTBneRrne KOHTPOJS COCTOSHHUS CIIENHATBHBIX TOKPBITHH 11 BHEIIHHUX
nosepxHocTer KA Ha 3aBojie M TEXHHYECKOM KOMILTEKCe (KOCMOIPOME)

KOppCKTHpOBKa AJOKYMEHTALIWHU 110 pe3ybTaTaM 3KCIUTyaTalluui

Heobxonumele ymeHus

AHaJII/I3I/Ip0BaTB peanbHOe COCTOAHUC CIICUHATBHBIX IIOKpBITI/Iﬁ u
COOTBETCTBUC UX T’pe60BaHI/I}IM HHCTPYKIHUH 110 SKCILTyaTaluu

HaXOJII/ITL OIITHMAJILHBIC TEXHUYCCKHUEC PEIICHUS 110 YCTPAHCHUIO
BBIIBJICHHBIX HECOOTBETCTBHIH

HHTepnpeTnpoBaTh NOKa3aTeN TENEMETPHIECKOH HHDOPMAIIMH O COCTOSHHAH
CIIENMaNbHBIX NOKPHITHH B Ipoliecce 3KCILTyaTaluy B coctaBe KA

IIpaMenars naHHBIE IO pe3yNabTaTaM 3KCIUTyaTalldyl CIIEHABHBIX TOKPHITHIA
JU1s BHEIIHUX noBepxHocredt KA

AHanu3upoBaTk ONBIT  pa3pabOTKH ¥ 3KCIUIyaTallUd  aHAJTOTHYHBIX
CIIEMUATBHBIX IOKPBITHH

0O6006maTs noJyyeHHbIe JaHHBIE

IlogroraBnuBarh MpPEANIOKEHHS II0 COBEPIICHCTBOBAHHIO CIEI[HATIBHBIX
IOKPBITHH U TEXHOJOIMH MX M3TOTOBIECHHUS METOAAMH OCXICHUS B BaKyyMe
JuUls BHEIIHUX noBepxHocTed KA

Cocrannsn‘r), KOMIIOHOBaTh H pPEOAKTHPOBATHL TCKCTOBYIO H rpa@mqecxy}o
JacTb paBpaGaTBIBaCMLIX JOKYMCHTOB

CBOCBpeMeHHO COTJIaCOBBIBaTh IIpE€AjlaracMbI€ TEXHUYCCKHEC DPCIICHHS C
PYKOBOIUTEISIMHY U NIPCACTABHTCIIAMY 3aKa34HuKa

Heob6xomumMple 3Hanms

WHCTpyKIMM 110  KOHTPOMIO  COCTOSHHS  CHEIHANBHBIX  HOKDBITHIA,
U3rOTOBJIEHHBIX ~METOAaMH OCA&XJEHHsS B BaKyyMe [UI1  BHEIIHHX
nosepxHocred KA

WHCTpyKIMH IO BOCCTaHOBJIEHHIO TOKPHITHIM, H3TOTOBJIEHHBIX METOAAaMH
OC&KIECHHUA B BAKYYMe /Ul BHEIIHMX IIoBepxHocTel KA

MeTonuky aHamM3za Hu pacucrTa CTOMKOCTH CHEUHAIBHBIX HOKpBITHfI K
Q)aKTOpaM SKCILIyaTarum
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CTaHlIapTHOC H CICIHaJIBHOE IIPOrpaMMHOC obecnegenne AT pacd€TOB
CTOHKOCTH CHIEITHAIbHBIX IIOKpBITI/Iﬁ K (baKTOpaM IKCIUIyaTannuu

OcHOBHI TemIoMaccooOMeHa B Ppa3JIMYHbIX CPEliaX, B TOM YHCJIE B BAKYYMC

XapaKTepnchH OKOJIOZEMHOI'0 H MCEXKIUIAHCTHOI'O IIPOCTpaHCTBA H
OCHOBHBEIC (bI/ISI/I‘IGCKI/IC TIPpUHIAIIE! UX BJIMAHAA HA CBOMCTBaA MaTE€pUAIOB

OCHOBEI OIITUKH

OcHOBHBIE (U3MYECKME TPHHUMIBI ¥  pe3yiIbTaThl B3aMMOICHCTBHS
AIIEKTPOMArHATHOTO U3TyYeHHS C BEIECTBOM

OcHOBHBIE (U3MYECKHE ITPUHIUIB], METOABl M CPEACTBA HEPa3pPYMIAIOIIETO
KOHTPOJI CBOMCTB MaTepHaIoB U 1eGeKTOB B HUX

du3yuyeckre NPUHIMIBL, METOJBI W CPEeACTBa HCIBITAHHA MaTepHalOB H
NOKPBITHH Ha CTOMKOCTb K BHEIIHMM BO3ACHCTBHUSAM (XHMUYECKHM, (HU3HKO-
MEXaHUYECKIM, HOHU3ZUPYIOIINM H3Ty9ECHUSIM, IOTOKAM 3apsKEHHBIX YacTHll,
aToMapHOMY KHCIIOpOJY)

du3ugecKHe IPUHIMUILI A METONbl YCKOPEHUS HCHBITAaHHA M (H3UIECKUE
OIpaHUYCHMS HA CTENCHb YCKOPEHHS

TpeboBanus cucTeMbl MEHEDKMEHTa KadyecTBa OpraHu3allii

TpeboBaHus OXpaHHl TPyAa B IPOMBIIUIEHHOH 6€30I1acHOCTH

Jpyrue xapakrepuctuku

3.3. O6o0mennas TpyaoBasi pyHKIHS

Texnugeckoe ynpasieHUe IPOLECCOM
CO3JaHMs CIELUAIBHBIX ITOKPHITUH U
Hamverosanve | TEXHOJIOTHH MX H3TOTOBICHHUS METOIaMH Koz C YPpoBeH, 7
A KBaTM(UKaLUY
OC&KIECHHS B BaKyyMe UL BHEIIHUX
nmosepxmocred KA L
Ilpoucxoxnenue
N N 3aMMCTBOBaHO U3
0006MeHHO# TPYAOBOM Opurunan X
OpMI'HHaJIa
byHKIHIH
Kogn PeructpaumonHsIii
OpurHHaa HOMEp
npoEeCCHOHATBHOTO
cTaHaapTa
Bo3MoxHbIE Benymmii nmxenep
HaMMEHOBaHHS Benymmuii umxeHep 110 Halaxke W HCIOBITAHKAM
JOJDKHOCTEH,
npodeccuit

TpeboBanus k
00pa3zoBaHUIO U
0OY9IEHHIO

Briciuee o6pa3oBaHne — ceUaIUTET WK MATUCTPATYpa
HomnonrurtensHOE MpodeccHoHaTbHOE 06pa3oBaHme — IPOrPAMMEI IOBBIIICHHS
KB (HKAIHH

TpeGoBaHus K OMBITY
[IpaKTHIEeCKOH paboTEI

He menee Tpex et B 061acTH CO3aHUS CIIEUHATBHBIX IOKPHITHN 1
TEXHOJIOTMH MX U3TOTOBIEHHS METOIAMH OCAXK/ICHHS B BaKyyMe IJid BHEIIHIX
noeepxHocred KA

Ocobrie ycinoBus
Jonycka x padote

Ipoxoxaenue oOs3aTeNbHBIX IIPeIBAPUTENBHBIX (IIPH MOCTYILUIEHUH HA
paboTy) ¥ NEPHOIMYECKHX MEIUIMHCKIX 0CMOTPOB (06caenoBanuil), a
TaKXe BHEOUEPETHBIX MEUIIMHCKHAX OCMOTPOB (00CIeI0BaHH iT) B
YCTaHOBJICHHOM 3aKOHOJATENLCTBOM Poccuiickoil denepanuu nopsake
Bo3MOXHBI OrpaHHYeHH s, CBSI3aHHbIE ¢ GOPMOI IoITycKa K MH(pOpMAIyH,
COCTABIISIONIEH TOCYNapCTBEHHYIO TallHy
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IIpoxoxnenue o0y4deHus u arrectanus Ha Il rpymmy no
ANEKTpoOE30IacHOCTH

[Ipoxoxaenue 0OydeHHs 10 OXpaHe TpyJa ¥ NPOBEPKH 3HAHUH TpeOOBAHMM
OXpaHbI TPyZa B YCTAaHOBJICHHOM IIOPSIKE

O6y4enue Mepam noXapHO O€30I1aCHOCTH, BKIFOYask IIPOXOXKICHHE
OPOTHBONOXKAPHOI'O HHCTPYKTAXKA

Npyrue

XapaKTCPUCTHUKH

IIOHOJIHI/ITGJ’II)HBIC XapaKTECPUCTUKH

HawnmeHnoBanue Kon HawnmenoBanue 6a30BO# IPYIIIBL, JODKHOCTH
JOKYMEHTa (mpodeccun) MM CHIEIUATBHOCTH
OK3 2141 HmxeHeps! B IPOMBINUIEHHOCTH ¥ Ha HPOM3BOJICTBE
2149 CrnenuamucTsl B 06J1aCTH TEXHUKH, HE BXOISNINE B IPYTHE
TpyInbI
EKC - Benynmit umxxenep
OKITATP 22446 Hmxenep
22618 Vmxenep o Halagke U HCIBITAHUSAM
OKCO 150500 MarepnanoBenenue, TEXHOIOTHSA MaTEPUAIIOB U
IOKPBITHI
150600 MarepranoBeieHre ¥ TEXHOJIOTHS HOBBIX MaTepHaIOB
150700 PDusnyecKkoe MaTepHAIOBEICHHE
150701 DU3NKO-XMMHS IIPOLIECCOB ¥ MaTepUaJIoB
150801 BakyymHas u koMIpeccopHasi TeXHHMKa (pU3HIecKux
YCTaHOBOK

3.3.1. TpynoBas ¢pyHxknus

HavmmvenoBanue

IIpouncxoxnenue TpynoBoi
byBKIHHN

TexHugeckoe ynpasieHue paboTaMu 1o
nposenenno HUOKP B o6mactu cozpanus VpoBeHs
CIIELMAIbHBIX IOKPBITUH U TEXHOJOTHU UX Kox | C/01.7 (nomypoBeus) 7
H3TOTOBJICHUSA METOJAaMH OCAXICHHUS B KBaIMQuKanyuy
BaKyyMe JUls BHEINHUX ITOBEpxHocTed KA

Oparaman X 3aUMCTBOBaHO U3

OpHIMHAIA
Kon PerucrpanoHHbIN
opyrnHanza HOMEp
npodecCHOHATIBHOTO
cTanxapTa

Tpynosele nefcTBUS

Koopauranus u nnanupoBasue paboT no noucky u anamsy HTU B obmactu
CO3JaHMS CIEHHATbHBIX HOKPHITHM M TEXHOJOTHH HMX H3TOTOBIECHHS
METOJaMH OC&KIEHHsA B BaKyyMe U1 BHENHHX IoBepxHocTed KA B
CIpaBOYHOM JMTEpaType, CHCHUATBPHBIX NEPHONUIECKUX H3JAHHAX, B
“HPOPMAITOHHO-TEIEKOMMYHHKAIIHOHHOH ceTH «VHTepHeT», B NaT€HTHAIX
6ubIoTeKax

O606menne pa3paboTaHHBIX NPEIOKEHUHN B IJIaH IEPCIEKTUBHBLIX padoT U
B mnaH paboT OpraHu3andl I10 CO3JaHUIO CHEeNHATbHBIX IOKPHITHH H
TEXHOJIOTMH HMX H3TOTOBJIEHHS METOJaMH OCaXICHHS B BakyyMe Ui
BHEIIHMX noBepxHocTed KA
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KoopauHanmss mpoueccoB NpoOBENEHHS 3KCHEPUMEHTOB II0 ONPOOOBAHHIO
HOBBIX COCTaBOB M TEXHOJIOTHH H3TOTOBICHMS METOJAMH OCXKIECHHS B
BaKyyMe CHEelHaJIbHBIX IOKPBITHH 711 BHEIIHUX NOBepxHOCTeR KA

Bemyck m cornacoBaHHe OpraHU3allMOHHO-PacIOPSAAMTENBHBIX NOKYMEHTOB
Ha IpoBeICHHE pabOT, MporpaMM H METOMUK MCOBITAHHMMH, TEXHHYECKHX
3alaHdil Ha HOBBlE MaTepHansl, 00pa3Ibl AJs UCIBITAHUM, IIPHCIOCOOIICHNS,
CIIENMATBHYIO OCHAaCTKy M HECTaHIapTHOEe OOOpYZOBAaHHE IO OTPabOTKH
TEXHOJOTUH H H3TOTOBJIEHHS 00pa3loB CHEHHATBHBIX MOKPHITHH METOIaMu
OCQXKJICHHS B BaKYyMe

KOHTpONb M3rOTOBIEHHS ONBITHBIX 00Opa3slOB CHELMAIBHBEIX ITOKPBITHH UL
BHEIUHMX moBepxHocTeii KA MeromamMM OCaXIEHHS B BaKyyme B
1a60paTOPHBIX YCIOBHAX

KOOpJII/IHaIII/I}I IIPOBCIACHUA na6opaTopHI>1x JKCIICPUMCHTAJIbHBIX
HACCIEeHOBaHUI 06pa31103 ClIICHHAIbHBIX HOKpBITI/Iﬁ COIIaCHO IIporpaMmaM H
METOOUKAM HCIBITAHUH HAa COOTBETCTBHUE pa3pa6aTLrBaeM51X IIOKpI:ITHfI
TpeGOBaHI/IHNI TEXHUYECKUX 3aJaHuH

INoaroroeka K myOnuKammy HaydHBIX cTaTel, NMPENOCTABIICHUE MATEPHAJIOB
171 oopMIIeHHS NIaTeHTa Ha H300peTeHHe

Koopnunamys mpoBeseHust paboT IO HAHECEHHIO CIICNMHAIBHBIX HOKPBITHI
Juls BHEIIHMX noBepxHocTedl KA, npenBapuTenbHBIX U KBaTH()UKAIHOHHBIX
HCIBITAaHAN JaHHBIX IOKPBITHH Ha 00pasnax-uMHUTATOpax u snemeHTax KA

Heobxoaumele ymeHus

OcymecTBnaTs  Hay4YHO-HCCIECHOBATENBCKYIO  paboTy B obactu
COBPEMEHHOIO  MAaTCpHAJIOBEJEHHS, CO3JaHMs  HOBBIX  MaTepHalioB,
HCCIEJIOBaHHMS MX CBOMCTB, pa3pabOTKH TEXHOJOTHH HX MOJIYyYCHHS,
KOHCTPYHMpPOBaHMS MaTepHaliOB C 3aJaHHBIMM CBOMCTBAaMH Ha 0Oase
KOMITBIOTEPHEBIX TEXHOJIOTHI

OcymecTBnsITh MOUCK ¥ IONydYeHHe HOBOM MHGbOpManuw, He0GXOOUMOM I
pelieHus 3axa4 B OONAaCTH HHTErpalyy 3HAHWH NPHUMEHUTENBHO K chepe
NEATEIbHOCTH IIOAPA3fEIeHUs], K aKTHBHOMY YYacCTHIO B HHHOBAI[HOHHOIM
JESTEIIbHOCTH OpTraHn3alliy

Pa3pa6aTBIBaTI> METOJHUKH TECOPETHUECCKHUX u IKCIICPpUMCHTAJIbHBIX
HUCCIIENOBAaHUN U TCCTHPOBAHUA MaTCPpHAJIOB, IIPOU3BOJUTEL UCIIBITAHUS

Iloxry4gats 7§ o6pabarsiBaTh HHbOpMAUIO u3 pa3IHYHBIX
MCTOYHHKOB (B TOM YHCJE Ha AaHITIMHCKOM H/HIM KHTAHCKOM S3BIKE),
UCHONB3ys. COBPEMEHHBIE HHGOPMAIIAOHHBIE TEXHOJOTHH, KPHTHYECKH
OCMEICTTMBATh IOJIYYEHHYIO HH()OPMAIIMIO, BEIIEIATH B HEH I1aBHOE

OI_ICHPIBaTL HCPCIICKTHBHOCTD IOJIYYCHHBIX PE3YJILTAaTOB

ITnasupoBaTh 3KCIIEPUMEHT, B TOM YHCIIE MHOTO(GAKTOPHBINH, 00pabaTsBaTh U
AHAJTM3UPOBATH €r0 PE3YJILTATHI

Hccenenosars cBOHCTBA CNIENUATBHBIX IOKPHITAIA /ISl BHEIIHMX IOBEPXHOCTEH
KA na umeromemcst obopynoBanuu ¥ npubopax

PaboTaTe ¢ KOMIBIOTEDOM Kak CpEACTBOM YIpPaBjieHHs, paboTaTh ¢
IIPOTPaMMHBIMH CPEJICTBAMH OOILETO U CIEIUAIBHOTO Ha3HAYEHHUS

IIpoM3BOIUTE aHATH3 BLIBICHHBIX TEXHHYECKMX ¥ OPraHH3aIOHHEIX
mpobaem

OpHEHTHPOBATbCS B BONPOCAX KOHCTPYKITHIMA BBIIIYCKAEMBIX U KYPHPYEMBIX
H3IEIIHH

Opranu3oBbIBaTE ¥ YIPaBILATE AEITEILHOCTHIO pabOTHHKOB HPH NPOBEIEHHH
HMOKP

AHaMM3UPOBaTh COCTOSHHE W NEPCHEKTHBEl Pa3BHTHS KaK KOCMHYECKOTO
MaTepuaIoBeACHHS B I1EJIOM, TaK H ITOKPHITHI BHEIIHUX OBEpXHOcTel KA
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HeobxomuMele 3HaHHA

OCHOBEI ONITHKH

OcHOBEHI TemoMaccooOMeHa B pa3yindHbIX Cpe€aax, B TOM YHUCJIC B BAKYyME

OCHOBBI BAKYYMHOM TEXHUKH

Bmmsguane JaBJICHHUA CPEIBI Ha CBOMCTBaA TBCPABIX TEJI

®u3pdeckye NPHHOMNEL H 00OpYyMOBaHHE IUIL CO3JaHHUA ¥ H3MEPEHHA
BaKyyma

XapaKTepI/ICTI/IKI/I OKOJIO3EMHOTO H MCXKIIIAHECTHOI'O IIPOCTPaHCTBA H
OCHOBHBIC (1)1/13I/I‘E[€CKI/IC NPUHIUIILL UX BIMIHAA Ha CBOMCTBA MaTCpHalIOB

OcHOBHEBIE (bI/ISI/ITICCKI/IC IIpUHOUIIEI, METOABI U CPEACTBA HEPA3pPYyIIAKOIICIO
KOHTPOJIA CBOMCTB MaTCpualioB

Croco6sl mpuMeHEHHS H3BECTHBIX GHM3MYECKAX SBICHHH H 3Q(heKToB B
TEXHOJIOTHYECKHX IHporeccax oOpabOTKH, H3TOTOBIEHHS, HCIIBITAHMMA
MaTepHAaJIOB ¥ MOKPBITHA B B IUArHOCTHKE CBOWCTB MAaTEpHAJIOB U IIOKPHITHI

OCHOBBEI TEXHOJIOTMH BaKyyMHBIX IIOKPHITHH — (U3MYecKue MNPHUHIHIIEL
METOIBI M CPEACTBA IOATOTOBKU ITIOBEPXHOCTH HETANICH Iepell HaHEeCEHHEM
HOKPBITAH; GU3HIECKHE TPHHIMIIEL, METOAB! ¥ CPEACTBA CO3MAHMS IOKPHITHI,
YOPaBJICHUS TEXHOIOIMYECKHMMH IapaMeTpaMH H KOHTPOJS KadecTsa
HNOKPBITHH pa3IMIHOr0 Ha3HAYCHYS

Du3MYeCKHe NPHHIMIE, METOABI M CPENCTBA HCIBITAHWH MATepHaloB H
IOKPBITHA Ha CTOMKOCTh K BHEIUHHM BO3HEHCTBHAM (XHMHIECKHM, QH3HKO-
MEXaHWYECKUM, HOHU3HPYIOIIUM H3JIy4CHHSIM, IOTOKaM 3apsDKEHHBIX JaCcTHl,
aTOMapHOMY KHCIIOPOAY)

duzugeckue IIPHHIIMNBI ¥ METOABI YCKOPCHHUSA HCOBITAHUN H (I)I/IBI/I‘K!CKI/IC
OIpaHHYCHUS HA CTCIICHb YCKOPCHU A

OcHoBrlI ycTpoiictBa KA

OCHOBBI CTaHJAPTU3AUNN X METPOJIOTHH

Teopus pelmenns n300peTaTeIbCKuX 3a1a9

HpaBOBBIC OCHOBBI I/IH)KCHCpHOf;I ACATCIIBHOCTH

OCHOBEI HICHX0JIOTHH YIPABJICHUA ICPCOHATIOM

WHOoCTpaHHBIH SA3BIK (IPEANOYTHTENBHO AHTIMHUCKAM W/MIM KMTalCKuil) B
obbeMe,  HEOOXOMMMOM I  B3aMMOJEHCTBHS C  3apyOEKHBIMH
CIICHUATUCTaMH U MOJYYEHHs HHPOpPManMH H3 3apyOe)KHBIX HCTOYHHKOB B
o0nacT  pa3pabOTKH  CHELMANBHBIX I[OKPBITHH M TEXHOJIOTHH HX
H3FOTOBJICHUS METOJIaMH OCAXKIEHHS B BAKyyMe IJIs BHEIIHHX [TOBEPXHOCTEH
KA

FOCy,T_IapCTBCHHBIC, OTpacl€BBIE CTAaHJAPTHI, CTAaHJAApPThl OpraHu3aluy U
TEXHAYCCKHUC PCrIIaMEHTBI, NPUMCHACMBIC IIpH pa60Te CO cChIeuMaJbHBIMHI
TTOKPBITUAMHA

Tpe6OBaHI/Iﬂ CHCTCMBI MCHEDKMEHTA Ka4€CTBA OpraHu3aliiy

TpeboBanus oxpaHs! Tpya H NPOMBIIUIEHHOH G€30IIaCHOCTH

Jpyrue xapakTepucTHKH
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3.3.2. TpynoBas pyHKuus

KonTpous u pazpaboTka paboueit u
KOHCTPYKTOPCKOH JOKyMEHTAIHH U

CTaHapTOB OpraHU3aIuy (0TPacIN) Mo YpoBeHs
HaumMenoranue CO3JaHHIO CHEHATbHBIX IOKPBITHH U Kon | C/02.7 (o TypOBEHD) 7
TEeXHOJIOTMH X H3rOTOBICHMS METOJAMH KBaIIM(UKAIHY

OCaXZIEHUS B BaKyyMe JIJIs BHEIIHUX
nosepxaocteit KA

TIpoucxoxaeHue TPy IOBOi
byHKIMH

3aUMCTBOBAHO H3
Opurunan X
OpHTHHAJIA
Kon PerucrpanuoHHsIit
OpHTHHaJIa HOMep
npodecCHORANEHOTO
CTaHAapTa

TpynoBsle neicTBus

O6obmenve mNpeUIOKEHWH W BBUOIYCK IUIAHOB COJAEpXaHuWsa paboueil u
KOHCTPYKTOPCKOM JOKYMEHTalM¥ M CTaHIApTOB OpTraHH3alld¥ (OTpacid) mo
CO3IAaHHMIO CHEUUANBHBIX NOKPHITHA W TEXHOJOTHMH WX H3rOTOBJICHMS
METOJAMH OCAXJICHNS B BAaKyyMe JUIS BHEIIHHUX MoBepxHocTel KA

IlpoBeneHne amamyM3a IIOMHOTHI MMEIOIIMXCS JAHHBIX JUIA  paspaboTKu
pabouell W KOHCTPYKTOPCKOH NOKYMCHTallMM M CTaHIaPTOB OpraHHU3al[uH
(oTpaciy) 1O CO3JaHMIO CHENHAIBHBIX IIOKPBITHH M TEXHOJOTHH KX
H3TOTOBJIEHHS METOJaMM OC@KIEHUA B BaKyyMe IUIA BHEIIHHX TOBEPXHOCTEH
KA u obecnedeHne UX MOJy4eHUs IPU OTCYTCTBHU

Konrponr  mpomecca  paspaborku  paboyell M KOHCTPYKTOPCKOM
JOKYMEHTAIHH

Pa3paboTka cTaHAapTOB OpraHu3anuu (OTPACIH) IO CO3MAHHUIO CIENHATBHBIX
MOKPBITHH M TEXHOJOTHH MX M3TOTOBJICHHS METOJAMH OCAXKICHHS B BaKyyMme
JULs BHENIHHUX ITOBepXHOCcTel KA

IIpoBepka coOTBETCTBHS pa3pabOTaHHBIX CTAHJAPTOB OpraHU3aluy (OTPACIH)
u pabodel M KOHCTPYKTOPCKOM JOKYMEHTalMH TpeGoBanMsM EnuHOM
CHCTEMBI KOHCTPYKTOPCKOH [OKYMEHTAllHl ¥ MEXIYHapOXHOMY HAy4dHO-
TEXHIYIECKOMY YPOBHIO

CornacoBanue pazpaboTaHHOH pabouell ¥ KOHCTPYKTOPCKOM JTOKYMEHTAIlMH
M CTaHAapTOB OPraHM3aluy (OTPACIU) IO CO3JAHMIO CIIENUANBHBIX MOKPBITHI
H TEXHOJIOTMH HX H3TOTOBJICHHS METOJAMH OCAKICHHA B BaKyyMe s
BHEIHUX noBepxHocTer KA

HeobxomuMmele yMeHus

AHamM3UpOBaTh COCTOSHHE M IIE€PCIEKTHBBEI PAa3BHTHS KaK KOCMHYECKOTO
MaTepuajIoBeIeHUs B II€JIOM, TaK ¥ OKPHITHI BHEIIHUX NoBepxHocTel KA

[InarupoBath pa3paboTKy paboueil M KOHCTPYKTOPCKOM NOKYMEHTALUH H
CTaH/apTOB OPraHM3alMy (OTPACiI) [0 CO3NAHUIO CIEUNATHHBIX MOKPHITHH H
TEXHOJIOTUH MX M3TOTOBICHHS METOJaMH OCQXKICHHS B BaKyyMe s
BHEIMHUX MoBepxHOCTEH KA

Onpenenares HeoOXoOuMMBle HaHHBlE JUIs pa3paboTku  pabodell m
KOHCTPYKTOPCKOH HOKYMEHTAIMH M CTAaHJApPTOB OpraHM3aluu (OTpaciu) 1o
CO3JIaHHIO CHEUMaNbHBIX MOKPHITHH M TEXHOJNOTHH HX W3rOTOBICHMS
METOAMHM OCaXIECHHMS B BaKyyMe JULSI BHEITHMX HoBepxHocTeit KA

CoznaBars u PECOAAKTUPOBATE TECKCTHI IIpO(I)CCCI/IOHaJIBHOI‘O Ha3HA4YCHUA,
AHAJIU3UPOBATD JIOTHKY paccyxcneﬁnﬁ ¥ BBICKa3bIBAaHHH

Brigenars 371€eMEHTH HOBH3HBI B pa3pa60TKe, OLICHUBATE NECPCICKTUBHOCTH
TIOJTYICHHBIX PE3YILTATOB
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PaboTaTh ¢ KOMIBIOTEPOM KaK CpEICTBOM YIIpaBleHHd, paboTaTh ¢
IPOrpaMMHEBIMHE CPeACTBAMH OOIIETO B CNENUATIBLHOT0 Ha3HaYEHMS

OdopMIIATE 3CKU3BI U YePTEXH JeTajiel

YuTaTh 9epTeXH

AHaM3UpoBaTh  HOPMATHBHO-TEXHMYECKYI0O M Hay4HO-TEXHHYECKYIO
JUTEPATYpPyY NO CO3JaHHI0 CHEHUATGHBIX ITOKPHITHH M TEXHOJOTHMH HX
H3TOTOBJICHUS METOAMH OCAXIECHUS B BaKyyMe I BHEIIHUX ITOBEPXHOCTEH
KA

OO6ocHOBBIBATh W OTCTAHWBaTh COOCTBEHHBIC 3aKJIFOYEHHS H BBIBOJBI B
ayIUTOPHSIX Pa3HOM CTeNeHH Npo(ecCHOHANBHON OpUEeHTallNA

Heob6xonuMeie 3Hanus

[ocynapcTBeHHBIE M OTpacieBble CTAaHIApPThl 10 OGOPMICHHUIO TEKCTOBBIX
JOKYMEHTOB

Crangaptel EnuHON CHCTEMBI KOHCTPYKTOPCKOR TIOKYMEHTAIMA

OcHOBBI BaKYyMHOH TEXHHKH

BisHue faBiIeHUs Cpelbl Ha CBOMCTBA TBEPIBIX Tell

Quspueckye MNPUHIMOBE W 000pyNOBaHHE JUIS CO3/aHUS W H3MEPEHHs
BaKyyma

OCHOBEI OIITHKH

XapaKTepHchH OKOJIO3€EMHOI'O H MEKIUIAHETHOIO [OPOCTpPaHCTBA K
OCHOBHBIC (bI/IBI/I‘IeCKI/IC IIPHHIINIIBI UX BIIMAHHS Ha CBOMCTBA MaTCpuajioB

OcCHOBBI BIHSHHS CPEIB! ¥ Pa3NWYHBIX BHEIIHUX BO3NEHCTBHUH (XHMHYECKUX,
MEXaHMYECKUX, aKyCTHYECKHX, SIEKTPOMAarHUTHBIX) HAa CBOMCTBA MaTepHAJIOB

OcHoBHBIE (QH3MYECKHE IPUHIMANLL, METOIBl H CPEICTBA HEPas3pyIIalOmIEro
KOHTPOJIsi CBOMCTB MaTepHajioB

CrocoOBl IPEMEHEHMS W3BECTHBIX (GHM3UYECKHX SBICHHM u 3(¢eKToB B
TEXHOJIOTHYECKHX Ipoeccax oOpabOTKM, H3TOTOBJCHHSA, MCUBITAHHUI
MaTepHaIoB M MOKPHITHH ¥ B THaTHOCTHKE CBOMCTB MaTEPHAJIOB W IOKPHITHIH

OCHOBBl TEXHOJIOTHM BAKYYMHBIX IOKDHITHH — (GH3W9ecKHMe IPHHITUIIEL
METOABL U CPEACTBA NOATOTOBKHM MOBEPXHOCTH JETaeH Iepex HaHECEHHEM
HOKPHITHH; GH3MYECKHE IPUHIMIIEL, METOIBI M CPEACTBA CO3IAHMS IOKPEITHIA,
VOpaBleHHs TEXHOJOTHYECKHMH I1apaMeTpaMH M KOHTPOJIA KadecTsa
IOKPBITHH pa3IMYHOr0 Ha3HAYEHHS

®u3yyecKue NPHHIMILL, METOOEl ¥ CpeJCTBA MCILITAHHWA MAaTepUaoB U
NOKPBITUH HA CTOMKOCTh K BHEIIHMM BO3JECHCTBHSAM (XMMHYECKHUM, QPHU3HUKO-
MEXaHMYECKMM, HOHM3UPYIOMIUM U3NTydSHUAM, IOTOKaM 3apsDKEHHBIX YAaCTHII,
aTOMAapHOMY KHCTIOPOIY)

®us¥yecKue NPHHIMIB M METOIB! YCKOPEHWs HCIBITAHUH B (QU3MYECKHE
OTpaHMYEHHUS Ha CTEIEHb YCKOPEHHS

OCHOBBI IICHXOJIOTHH YIIPaBJICHHA NIEPCOHAIOM

TpeﬁoBaHpm CHCTEMBI MEHEDKMEHTA KauecTBa Oopranu3anyn

TpeboBanus oxpaHbl TpyAa ¥ NPOMBIIUIEHHON 6€30IIaCHOCTH

Jlpyrue XxapakTepuCTUKH
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3.3.3. Tpynosas ¢pyHkuus

Texumueckoe yrpaBJICHHE ITPOLICCCaMU

0TpaOOTKH, UCIIBITAHWN ¥ BHEIPECHUS VpoBers
HaumenosaHue TEXHOJOTHH U3rOTOBJICHHS CIIENHAILHBIX Kon | C/03.7 (moxyposens) 7
HOKpPBITHH 1711 BHEIIHMX NoBepXHOCTeH KA KBaMHKALHH

METOJaMU OCKJICHHUS B BAKYyMe

TpoucxoxneHue TpynoBoi
dynKIHT

3aMMCTBOBAHO U3
Opuruman X
OpHUTHHAIA
Kon PerucrparmoHHb1
OpHTHHAIA HOMEp
IpodecCHOHATEHOTO
CTaHOapra

TpyrnoBele neiicTBus

O6006meHne M BBIOTYCK PEKOMEHJAIMH IO TEXHOJOTHYECKHM pPEXHMaM
M3TOTOBJICHHS CHENUATIbHBIX IIOKPHITHH A BHEIMHMX NoBepxHocTed KA
METOAAMU OCAXKAEHHUS B BaKyyme

KoHTpois npoueccoB oTpabOTKH TEXHOJMOTHYECKHX PEXHMOB H3TOTOBICHHS
CHeNUalbHBIX IOKPHITMHA [I8 BHEIMHUX IoBepxHocTedh KA Meromamu
OC@XKACHUS B BAKYYME B IPOM3BOICTBEHHBIX YCIOBHSIX

Koopnunanus paboT mo pa3paboTKe mporpaMM M METOMMK H3TOTOBJIECHHA
CHEIMATBbHBIX IIOKPBITMHA [ BHEMHWX moBepxHocTel KA Meromamu
OCaXJICHHS B BAKYYME B IPOU3BOACTBEHHBIX YCIOBHIX

Opranmzanmss TPOBEPKHM  BBHINOJHEHHS TpeOOBaHMH K  IIOATOTOBKE
060pyI0BaHMs, TEXHOJOTHYECKAM PEXHUMAM, YHCTOTE IOMEIIEHHS, YCIOBUIM
XpaHEHHUs 3arOTOBOK M JOETaled CO CHEIUATbHBIMA TOKDPBITHAMH JJIs
BHEIIHUX IOBEpXHOCTEH KA

Oprasmusanus NOpoBeAcHHS pabOT MO  OCYMIECTBICHHIO  KOHTPOIS
XapaKTEPUCTHK CHENHANbHBIX NOKPHITHH JJIS BHENIHHUX MoBepxHOCTed KA B
TPOIIeCCe M3TOTOBJIEHHS METOJAMH OCAaXICHHS B BaKyyMe Ha COOTBETCTBHE
TpeOOBaHUSIM HOPMATHBHO-TEXHHYECKOH NOKYMEHTAIIUI

Ob6o0menne NMpeUIoKEHNH B MepedeHb TOYEK KIIFOYEBOIO M OOS3aTETBHOTO
KOHTPOJIA IPOLIECCOB OTPaOOTKH, HCIBITAHUN W BHEIAPEHHS TEXHOJIOTHIMA
H3TOTOBJIEHHs CIENMalbHBIX INOKPBITHH 11 BHEHMIHUX HoOBepxHocTed KA
METOJAMH OCaXIECHHs B BAKYyME H BBITYCK IIEPEYHS

Opraﬂnzaunz B IIpOBEACHME aBTOPCKOI'0 HaA30pa C BBIIYCKOM aKTOB IO
pe3yjibTaTaM OCYIISCTBIECHHOIO KOHTPOJII IPOLCCCOB 0Tpa6OTKI/I, HCTIBITAHM#
U BHEIOPCHUS TEXHOJOTUM M3TOTOBICHUS CIEIHATBHBIX IIOKprTI/Iﬁ panjs:|
BHCUIHUX HOBerHOCTeﬁ KA METOlaMH OCXKICHHUS B BAKYYMC

Heo6xonumele yMeHUs

Hccnenosars cBOWCTBA CIENMATBHBIX IOKPHITHIL I BHEIIHAX IOBEPXHOCTEH
KA na nMeromeMcs 060pyioBaHiH B Ipubopax

AHaM3¥poBaTh B 0000aTh NPEUIOKEHAS O TEXHOJOIHIECKAM PEXHMAaM
M3TOTOBJICHHS CIEIMANBHBIX NOKPHITHH JUIS BHEIIHMX NOBepxHocTel KA
METOaMH OCaXIEHHUS B BAKYyMe

OmpenensaTs NOPANOK NPOBENCHMS HCIBITAHUA M BHEXPEHMS TEXHOJOTHH
M3TOTOBIEHMS CIEUHATBHBIX I[OKPHITHH JUId BHEWIHHX IIOBepxXHocTedl KA
METOaMH OCAXKICHHS B BAKYYME

OcymectBuare paboTy ¢ NEpCOHANBHBIM KOMIIBIOTEDOM Ha YPOBHE
YBEPEHHOT'0 ITOJIb30BaTeIs

3aHnMAaThCA opraHmaunoHHo—ynpaBnquecxoﬁ ACATCIIBHOCTBIO B
MEXIUCITUIIIIMHAPHBIX obnacTax IPOMU3BOACTBA
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Co3maBaTh W pEeNaKTUPOBATh TEKCTHl MPOGECCHOHATBHOIO Ha3HAYeHMUs,
AQHAIH3UPOBATH JOTHKY PACCYXIECHUHA U BRICKA3bIBAHUM

Heob6xoaumele 3HaHNA

TexHudeckue  XapaKTEPHCTHKH  TEXHOJOIHYECKOTO  HUCHBITATEIHHOTO
000pyOBaHMs, METOAUKY UCIIBITAaHUS CHEIMATILHBIX TOKPBITUH I BHEITHUX
noBepxHocTedt KA

OpI‘aHI/ISaHIrIOHHa}I CTPYKTYpa nnoJpa3aciIcHus ¥ OpraHu3alnin

OCHOBEHI TEIIIOMaccoOOMeEHa B Pa3JIMIHBIX Cpeaax, B TOM YHCJIC B BAKYyMC

OcHOBBI BaKYYMHO! TEXHUKH

Brnusaue naBnenus CpCAbl Ha CBOMCTBA TBCPABIX TEI

Quspgeckue NpUHIMNEL #W 00OpyZOBaHWE UL CO3JAHHA H HM3MEPEHHS
BaKyyMa

(OCHOBEI ONITHKHU

OcHoBHbBIE (I)I/ISI/I‘ICCKI/IC NPpUBOHNBI W PE3YJIbTAThl B3aUMOJCHCTBHUA
QJIEKTPOMAarHuTHOI'O U3JIYIE€HHNA C BEMICCTBOM

OCHOBBI BIUSHHS CITA0BIX H CHIBHBIX AJICKTPHUICCKUX U MArHATHBIX oJIeH
Ha CBOICTRa Ir'azos, X(HL[KOCTCﬁ, TBEPIABIX Tel

OcHOBBI BIHSHMS CpeIbl W Pa3iMYHBIX BHEIIHHX  BO3ACHCTBHUIM
(XMMHYECKHX, MEXAHHYECKUX, aKyCTHYECKHX, OJJIEKTPOMAarHUTHBIX) Ha
CBOMCTBAa MaTepHaIOB

OcHoBHBIE (PU3UUECKHE IIPHHINIBI, METOBl ¥ CPEACTBA HEPa3pyILalomIero
KOHTPOJISI CBOHCTB MaTepHaJIOB M Ie()EKTOB B HAX

Crocobpl IpPUMEHEHMSI HM3BECTHBIX (HU3HYECKUX SBICHHH H 3G QEKTOB B
TEXHOJIOTHYECKUX IIpoueccaX o0OpabOTKH, WM3rOTOBJIECHUS, WCIBITAHHH
MaTepHanoB M TOKPHITHH M B JUAarHOCTHKE CBOMCTB MaTepHalnoB o
TIOKPBITHHA

OCHOBBl TEXHOJIOTHH BAaKyyMHBIX HOKPBITHH — (QU3HYecKue NPHHIUIIEL
METOJB! ¥ CPEACTBa MOJTOTOBKH IOBEPXHOCTH JIETANIEH Nepell HaHeCEHHEM
DOKPHITHH; (U3WYECKHE IIPHHIMIBI, METOOBl M CpEINCTBa CO3JaHUs
TIOKPBITHH, YNPaBJECHHS TEXHOJOTHYECKHMH IIapaMeTpaMH ¥ KOHTPOJI
Ka9eCcTBa MOKPHITHH Pa3IMYHOr0 Ha3HAYeHHS

dusrdeckye IIPHHIMIBL, METOABl M CPEACTBA HCIBITAHMMA MaTepHaloB U
IOKPBITHH Ha CTOMKOCTh K BHEITHUM BO3AEHCTBHSAM (XUMHYECKUM, PH3HKO-
MEXaHW4YECKUM, HMOHUBHUPYIOIIUM H3JIy4YECHUsM, II0TOKAM 3apsDKEHHBIX
9aCTHI, aTOMapHOMY KUCIOPOIY)

dusznyeckue HNPUHOHAINBI H METOAbI YCKOPCHUSA HACIBITAHUN H (1)I/I3I/I‘ICCKI/IG
Orpadd€Hus Ha CTEIICHD YCKOPCHUA

Tpe6OBaHI/I$I CHUCTEMBI MCHCDKMCHTA KaUCCTBa OpraHu3ainun

TpeboBanust 0XpaHbl TPYAa U IPOMBIIUIEHHOH 6€30I1aCHOCTH

Jpyrue xapakTepuUCTHKHA
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3.3.4. TpynoBas pynkuus

O6061meHue pe3yIbTaTOB aHATIM3A U OLICHKU
paboTH! ceNMANbHBIX IIOKPBITHH, VpoBeHs
Hanmenosatye CO3JJaHHBIX METOJaMH OcaXIeHUS B Bakyyme | Kon | C/04.7 (mozypoBeHs) 7
JII BHEIIHHX noBepxHocTel KA, B mmpolecce KBANK(UKAIY
SKCIUTyaTalyu
gggzﬁ);ixcneﬂne TPYHOBOH Opirmman X 2;1;1:;;:2:&110 m
Koxn PerucTparmoHHbIi
OpHTHHaNa HOMep
HOpotheccHOHANBHOTO
cTagnapTa

TpynoBsie nelcTBUs

OG6obmienne pe3ylbTaTOB aHAIH3a TEJIEMETPHYECKOod HMHGOpMalMu O
COCTOSIHHUH CIIEIMATBHBIX MOKPBITHH, CO3MAaHHBIX METOJAMH OCAXICHUS B
BaKyyMe IUIs BHEIIHHX IToBepxHOocTedl KA, B Ipoliecce sKCIulyaTanuu B
cocraBe KA

Pa3paboTka TeXHHYECKOTO OT4YeTa O CTOHKOCTH CIEIMaIbHBIX IOKPHITHH
JUIS BHEIIHMX noBepxHocTeld KA K Bo3IeHCTBHIO (PaKTOPOB SKCIUIyaTallHuH

Kourpoms mnpomecca pa3paboTKu HMHCTPYKIHMH II0 BOCCTAHOBIEHHIO
CHIEIMATBHBIX IOKPBITHH, U3rOTOBJICHHBIX METOIAMM OCAXIEHHUS B BAKyyMe
JUIS BHEIUHUX NoBepXHocTed KA

KonTpoas mpouecca pa3pabOTKH HHCTPYKIUHUHN 10 KOHTPOIIO CIEHHATBHBIX
IOKPBITUH BHEIIHUX noBepxHOcTed KA

Opranuzanus nponecca KOHTPOJIS COCTOSHMS CIEHHAIBHBIX IOKPBITHN 71
BHEMIHUX mnoBepxHocTell KA Ha 3aBoje M B TEXHHMYECKOM KOMILIEKCE
(xocMonpome)

Opranu3anus Ipouecca KOPPEKTHPOBKH NOKYMEHTAlHH IO pe3ynbTaram
SKCIUTyaTallil CTICIUAAIBHEIX TOKPHITHH, CO3JaHHBIX METOJIaMH OCaKICHUSI
B BaKyyMe JUIsl BHEITHUX noBepxsocTeid KA

Heobxonmumble ymMmeHuS

Ilpon3BoaWTs aHaTHU3 BEIABICHHBIX TEXHHYECKHMX M OPraHU3alMOHHBIX
mpobiteM, ONpeIeIOINX Ka4ecTBO CIeHalbHbIX IOKPHITHH, Ha 00pa3uax-
HMHUTaTOpax u aneMeHTax KA

KoHCynbTHpOBaTh IO BONIPOCAM TEXHOJIOTHM HaHECEHHS CHEUHaIbHBIX
DOKpBITHH s BHEMHWX moBepXHocTed KA, CO3MaHHBIX MeTomamu
OCAXICHHS B BAKyyMe

Brigenats 371eMEHTH HOBH3HBI B pa3pa60TI<e, OICHHUBATD IIEPCIICKTUBHOCTH
TIOJTYIEHHBIX DE3YIILTATOB

IlnanupoBaTh 3KCIIEPUMEHT, B TOM YHCIIE MHOTO(GaKTOPHEIH, 00pabaTsiBaTh
U aHAJIM3HPOBATH €T0 PEe3YJIbTAThI

AHanyM3UpOBAaTh pEaJbHOE COCTOSHHUE CHEIMHANbHBIX IOKPHITHH IS
BHEITHUX MOBEpXHOCTEH KA, CO3MaHHBIX METOJaMH OCAKACHUS B BaKyyMe,
¥ COOTBETCTBHUE UX TpeOOBaHUSIM HHCTPYKIIMH MO HKCILTyaTalluy

HaxoauTe onTuMmanpHBle TEeXHHYECKHE pemcnus II0  YCTpaHCHHIO
BBLIBJICHHBIX HECOOTBETCTBHM

WHTepnpeTupoBaTh NOKa3arenw  TeleMETpUYecKOH HHopmamuu o
COCTOSIHAM CHEUHANBHBIX ITIOKPHITHH B IIpoliecce IKCIUTyaTalli¥ B COCTaBe
KA

HpI/IMeHﬂTB AanHBIC IIO pe3yiabTaTaM JKCIUIyaTalluh CICHHAJIBHBIX
IIOKpBITI/Iﬁ JJI1  BHCIIHUX HOBCpXHOCTCf;I KA, CO3JaHHBIX METOOAMHU
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OCAXKICHUA B BAKYYME

AHaJIH3HpOBaTL OIIBIT pa3pa60TKH A OKCIUIyaTallu¥M  aHaJIOTHYHBIX
CHCUHAJIBHBIX HOI(pI)ITI/Iﬁ u 0000maTh TOJIYUCHHEBIC JaHHBIC

IloaroraBnuBaTh INPEANOXEHHUS IO COBEPIIEHCTBOBAHHIO CHEIMATBHBIX
IOKPBITUH M TEXHOJOIHMM HX H3TOTOBJIEHHMS METOJAaMM OCaXICHHS B
BaKyyMe JUI BHEITHHX NoBepxHocTed KA

CO3lIa.BaTI> A PEAaKTHPOBATH TCEKCTEL HpO(i)CCCI/IOHaJILHOI‘ 0 HAa3HauYCHU4,
AHATU3UPOBATE JIOTUKY paccymneﬂuﬁ Y BBICKA3bIBAHUI

OO0CHOBBIBAThH Ip€alaraCMbIC TEXHUICCKUC PCIICHHUA

Heo6xonuMele 3Hanns

WHCTpyKIM 1O KOHTPONIO COCTOSHHS  CHEIMANbHBIX  MOKPBITHIA,
U3TOTOBJICHHBIX METOJaMH OCaXJEHHS B BaKyyMmMe IS BHEIIHUX
nosepxHocTeit KA

I/IHCTp}’KHI/II/I 0 BOCCTaHOBJICHHIO IIOKpBITI/Iﬁ, H3roTOBJICHHBIX MCTOOJaMM
OCAXICHHUA B BAKYYME NI BHCITHHX HOBCpXHOCTefI KA

MeTonuky aHanM3a M pacdera CTOMKOCTM CIIENHAIbHBIX HOKDPBITHH K
¢akTopaM dKCILTyaTaluu

CTaHHapTHOC 1 CHOEHHMAIIBHOE IIPOTrpaMMHOE obecrieuenue AJsL pacy€ToB
CTOMKOCTH CIIEIHAAIBHBIX HOKpBITI/Iﬁ K (baKTOpaM OKCIUTyaTalTuH

OcHOBBI TEIIOMaccoOOMeHa B Pa3JIMIHBIX CPCAax, B TOM YHUCJIC B BAKYYME

XapaKTepHCTHKK OKOJIO3EMHOr0O H MEXIUIAHCTHOI'O IIPOCTPAHCTBA H
OCHOBHBIC (1)I/I3I/I‘{CCKI/IC IIPHUHIHXNELI UX BJIAAHHUA HaA CBOHMCTBa MaTCpHaIOB

OCHOBBI OIITHKH

OcHOBHBIE (U3MYECKHEC MPHHIMIBI W PE3YNbTaThl B3aUMOIEHUCTBMS
3NIEKTPOMAarHUTHOTO U3Iy9YEHHS C BENECTBOM

OcHOBHBIE pU3MUECKHE IPUHIIAIBI, METOIB! ¥ CPEACTBA HEPA3PYIIAIOMIEro
KOHTPOJIS CBOMCTB MaTepHaloB U Ae(eKTOR B HUX

du3pdeckue NMPHHIMIB, METOABl M CPEACTBa HCHBITaHWH MaTepHaioB M
HOKPHITUH Ha CTOMKOCTH K BHEIIHAM BO3HEHCTBUAM (XUMHYECKUM, QH3UKO-
MEXaHUYECKHM, HOHU3UPYIOUIUM H3IYYCHHSIM, IIOTOKAM 3apsDKEHHBIX
YaCTHIl, aTOMAaPHOMY KHCIIOPOAY)

duznaeckue TIPAHIUIIBI 1 METOABI YCKOPCHHSA HACIBITAaHUH U (1)H3I/I‘{CCKI/IC
OT'pPaHUYICHHS HA CTCHCHE YCKOPEHUA

TpC6OBaHI/Iﬂ CHUCTEMBI MCHCIXKMCHTA KaueCTBa OpraHusaliin

TpeboBaHms OXpaHbI TPyZa K NPOMBIIUICHHON O€30IacCHOCTH

Jpyrue xapaktepuctuku

3.4. O600menHas TpyaoBas pyHKIUA

Ipoucxoxnenue
o6o6meHHoI TpynOBO#

$yHKIIIH

Opranu3anys BeIIOTHEHHUS paboT 1o
CO3JaHUIO CIICIHANBHBIX ITOKPBITUH M v
N POBEHb
€HOBaHUe Ko
Hanm TEXHOJIOTUHA UX H3TOTOBJIIEHHUS METOJaMHU I D T — 7
OCa)KJCHHA B BAKYyME LI BHEITHHUX
nosepxsocred KA
Opurmman X 3alMCTBOBAHO U3
OpUrHHaNa
Kon PeructpaumonHbIit
OpUTHMHANa HOMeEp
IpOQECCHOHATBEHOTO

cTaHgapTa
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BozmoxasbIe Havansauk cekropa
HauMEHOBaHHS Havansauk Oropo
JOJDKHOCTEH, Hauansaux rpymnimst
npodeccuii

TpeboBanus x
00pa3oBaHUIO U
00y4eHHIO

Briciiee 06pazoBanue — CIEHAIATET WK MarucTparypa
JomomautensHoe NpodeccuonanbHOe 00pa3oBaHUe — IPOrPaMMBI TIOBBIIIEHUS
KBaJTH (U KAINN

TpeboBanus K omeITy
HpPaKTHIECKOH pabGoOTHI

He meBee Tpex et B 0651acTH c03/1aBMs CHEIMAIBHBIX OKPBITHH U
TEXHOJIOTHI HX M3TOTOBICHUS METOAAMHU OCLKACHUA B BAKyyMe JUL1 BHEIIHUX
nosepxHocrei KA

Ocobrie ycnoBus
Jomycka K pabore

IMpoxoxnerue 00s3aTeNpbHBIX IPEeIBAPUTENBHBIX (IIPH NOCTYIICHHHA Ha
paboTy) ¥ IepHOANIECKHX METUIIMHCKUX OCMOTPOB (0OcnemoBaunmit), a
TaKXe BHEOYEPEIHEIX METUIIMHCKHAX OCMOTPOB (0Ocne1oBaHui) B
YCTaHOBJICHHOM 3aKOHOJATeNbCTBOM Poccuiickoi denepanuu mopske
B03MOXHEI OrpaHHYEHHS, CBA3aHHbIE C HOPMOH oIrycKa K HHGopManuy,
COCTaBJLIIONIEH TOCYNapCTBEHHYIO TalHy

[Ipoxoxaenue oOyuenus u arrecranus Ha [ rpynmy no
3NeKTpoOe30nacHOCTH

IIpoxoxnenue 0OydeHus o oxpaHe TpyAa U IPOBEpKU 3HaHUH TpeboBaHuUil
OXpaHbl TPyZa B YCTAaHOBJICHHOM IOPSAKE

O6ygenune MepaM MOXapHOU 6€30IaCHOCTH, BKIIFOYAs IPOXOXKICHHE
IPOTHBONOXAPHOTO HHCTPYKTaXKa

Apyrue
XapaKTCPHUCTHKH

IIOHOJIHI/ITCHLHLIC XapaKTEPHUCTHKHA

Haumenosanue Kox HanmeHoBaHue 6a30BOM IpyNIIbl, JOJDKHOCTH
JOKyYMEHTa (mpodeccuy) WIK CIENUATBHOCTH
OK3 1223 PyxoBomuTenu moapasieneHuii o HayIHbIM
ACCIIEIOBAaHMSAM M pa3paboTKaM
EKC - Havanbauk (pykoBoauTens) Opuraasl (Ipyminsl)
OKIIATP 24906 Haganpauk cexTopa (HayYHO-TEXHUYECKOrO Pa3BUTHS)
44490 HavansHuk rpynmnest (6:10po), 1abopaTopHuu B COCTaBe
KOHCTPYKTOPCKOI'0, TEXHOJIOTHYECKOTO,
HCCIEIOBATENICKOT0, PACIETHOT'0, 9KCIIEPUMEHTAIIEHOTO
U JPYTHX OCHOBHBIX OT/IETIOB
OKCO 150500 MartepuanoBeaeHue, TEXHOJIOTAS MaTEPHAJIOB U
IOKPHITHHA
150600 MartepuanoBeieHue ¥ TEXHOIOI S HOBBIX MaTEPHAJIOB
150700 DuznyecKkoe MaTepualOBEICHUE
150701 OU3HUKO-XUMHUSI TPOLIECCOB U MATEPHAJIOB
150801 Bakxyymuas u xoMIpeccopHas TEXHUKA QU3UIECKUX
YCTaHOBOK
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3.4.1. Tpynoras pyHKIOHS

Opralmzaunx BBIIIOJIHEHU A pa60T 110

mpoenerno HUOKP B obnactu co3nanus VpoBeHs
Hamvenosanwe CHENHAIBHBIX IIOKPHITHHA U TEXHOJIOTHUH UX Kon | D/01.7 (nomypoBeHs) 7
KBaTH(pHUKamu

H3TOTOBJICHAS METOJAMHU OCAXKACHHUS B
BaKyyMe JUIS BHENITHUX noBepxHocTed KA

IpoucxoxneHue TpyIoBO#
byHKIHK

3aiMCTBOBAHO H3

Opururan X opUTHIA
Kon PerucrpanmoHHbIH
OpHriHana HOMep
npodecCHOHATBHOTO
CTaHzapra

TpynoBeie neficTBUs

Paspabotka pecypcHbIX oOocHOBanuii mpoBemeHus HUOKP B obGmactm
CO3/IaHMA CHECUHAIBPHBIX IIOKPHITHA ¥ TEXHOJNOTHMH KX H3rOTOBJIEHUS
METOJaMM OCAKAEHMS B BaKyyMe I BHEIIHMX HoBepxHocredl KA Ha
OCHOBE 3KOHOMHMYECKOTO aHaIN3a

Opranusanys ¥ INIaHApOBaHue paboT 1o moucky u anamusy HTU B obractu
CO3MaHHA CHELMANBHBIX IIOKPHITHA W TEXHONOTHM MX H3TOTOBJICHHS
METOJIAMH OCaXIEHWS B BaKyyMe M BHEIIHMX MoBepxHocredi KA B
CIIPaBOYHOM JIMTEpaType, CIENHATHHBIX IMEPHOJMYESCKMX H3INaHMsX, B
HHPOPMAIHOHHO-TEIEKOMMYHUKAIIHOHHOM ceTi «IHTEpHET», B AaTEHTHBIX
O6ubmoTexax

®opMHUpOBaHHUE IIAHA NEPCIEKTHBHLIX PabOT MO CO3JAHMIO CIEHNUATBEHbIX
HOKPBITHH M TEXHOJOTHM KX H3TOTOBJIIEHHS METOJAMH OCAKACHHS B
BakyyMe JUld BHEIIHUX NoBepxHocTeit KA

ObGecneueHue pealln3allii ¥ KOHTPOJIbF MNPOBEACHHSA IKCIECPHMEHTOB IIO
OHpO6OBaHHIO HOBBIX COCTaBOB M TCXHOJIOTHH H3TOTOBJIEHHS CHCIIHAIBHBIX

HOKpBITI/Iﬁ MCTOJaMH OCaXJACHHUA B BaKyyMe OJIS BHEIIHHX HOBCpXHOCTCfI
KA

IIpesenTanus 51 3alIuTa pa3paboTaHHBIX OpraHU3aIMOHHO-
PacHOpANUTENBHBIX [OKYMEHTOB Ha IpOBEACHHWE paboT, IpOrpaMM M
METONUK HCHbITAaHHH, TEXHUYECKUX 3aJaHHi 10 CO3JaHHUIO CIENHATBHBIX
HNOKPHITUM M TEXHOJIOTHH HX W3TOTOBJCHHS METONAMH OCAXKICHHS B
BaKyyMe JIli BHEIHUX NOoBepxHocTel KA

Obecnieyenve peatu3alliyd NMPOLECCOB HM3TOTOBJIEHMS ONBITHRIX 06pasmoB
CHIEIMANbHBIX MOKPHITHHA /I BHEIIHUX IoBepxHOocTer KA Meromammu
OCaXJEHUS B BakyymMe B 1abOpaTOpHBIX YCJIOBHSX H IPOBEICHHUSA
nabOpaTOPHBIX JKCIEPUMEHTANBHBIX HCCIENOBaHM O6pPAsIOB COTNACHO
IporpamMMaM ¥ METOIMKaM HCIBITAHHH Ha COOTBETCTBHE PazpabaThBAEMbIX
HOKPBITHH TPEOOBAHUSIM TEXHHUYECKUX 3a0aHU

Oprauusanys mpefoCcTaBlIeHHs MaTepHaloB Ui 0GOpPMIIEHHS JIaTEHTOB Ha
H300peTeHAs

Opranusanys NpoBefeHHs pabOT [0 HAHECEHMIO CHELUATBHBIX TOKPHITHIA
JUI BHEIUHUX MOBepXHOCTeH KA, npeiBapuTeNbHBIX ¥ KBATH(GHKAIMOHHBIX
UCHIBITAHUH JaHHBIX IOKPBITHH Ha 00pa3ax-IMHUTATOpax U neMeHTax KA

Heobxonumsere ymenus

Beimonuate pecypcHoe ofocHoBamue mnposeneHus HUOKP B o6nactu
CO3JaHUS CHEUHATbHBIX IOKPBITHH M TEXHOJOTMM HX H3TOTOBJICHHS
METONaMH OCAXKICHHMs B BaKyyMe JUIi BHEIUHHX IOBepxHocTed KA Ha
OCHOBE SKOHOMHYECKOTO aHAIN3a

Hcnons3oBath HOPMATHBHEIC ¥ METOOINICCKHMC MATEPHAIB] JUIS IIOATOTOBKH
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M TIpOBEpPKH TEXHHYECKHX 3aJaHM# Ha BHIIONHEHHME H3MEPEHHH,
ucnertaguii, HUOKP B of6mactn co3maHus CHENUANBHBIX HOKPBITHH W
TEXHOJOTHHA HX H3TOTOBJIEHHS METONAMH OCaXACHUS B BaKyyme IS
BHEIIHUX NoBepxHOCcTel KA

Hcnonb3oBare  METOIBI MOICIUPOBAHUA IIPpH  IIPOTHO3HPOBAHHH H
ONTHMHU3AIIUN TCEXHOJOIHYECKHMX IIPOUECCOB H CBOMCTB MaTcpuanos,
CTaHJapTHU3alluy ¥ cepmdmxannn MaTEPpHAJIOB H ITPOLECCOB

BeiOupate ¥ INPUMEHATH COOTBETCTBYIONIME METOABI MOIETMPOBAHMS
GH3MYECKUX, XMMAYECKIX U TEXHOJIOTHIECKHIX MPOIECCOB

O60cHOBEIBaTh M OTCTAHMBAaTh COOCTBEHHBIE 3aKIIOYEHHS M BEIBOABI B
ay[UTOPHIX pPa3sHOH cTeneHn npohecCHOHATBHON OpHEeHTALNH

3aHuMaTbCS Opl"aHI/ISaHI/IOHHO-yrIpaBJICH‘ICCKOfI JACATCIIBHOCTBIO

Oco3HaBaTh OTBETCTBEHHOCTh 3a INPHHATHE CBOUX IPO(eCCHOHAIBHBIX
peleHu B 001acTH CO3MaHMs CHENHATLHBIX IOKPBITHM M TEXHONOTHM UX
H3rOTOBICHUS METONAMH OCKACHHS B BaKyyMe [UId  BHEIIHUX
nosepxHocTeit KA

Ilomygate m oOpabarbiBaTh HHPOpPMAmMIO B 00IACTH  CO3JAHHS
CHELHAIBHBIX IOKPBITHH M TEXHOJOTHH HX W3TOTOBJICHHS METOJAMH
OCAKICHUA B BaKyyMe /Ul BHEIIHHX MoBepxHOcTed KA w3 pasiudHBIX
HCTOYHHMKOB, WCIOJB3ysd COBPEMEHHbIE HH()OPMAUHMOHHBIE TEXHOJOIHH,
KPHTHYECKM OCMBICIHBATH IOJYYCHHYIO HH()OPMAIHIO, BBIAENATH B HEl
TJIaBHOE

OnenuBate NEPCIEKTUBHOCTh IOJNYYEHHBIX pE3yJIBTaTOB B 00IacTH
CO3JaHHs CHENHATbHBIX TOKPHITHH M TEXHOJOTHM HX H3TOTOBJICHHS
METOJIaMH OCaKIECHHUS B BAaKyyMe JUI1 BHEITHUX HOBepxHocTel KA

ITnarupoBaTh 3KCIIEPUMEHT B 00JIACTH CO3JAHUS CHEHUAIBHBIX MOKPHITHHA 1
TEXHOJOTHH HX H3TOTOBJICHHS METOAAMH OCXICHHSI B BaKyyMe s
BHEIUHMX InosepxHocte KA, B TOM 4mcne MHOroaxTOpHBIA,
06pabaThIBaTh U AaHATU3MPOBATH €r0 PE3YIbTATHI

HccnemoBaTh  CBOHCTBA  CHEOWANHLHBIX  IOKPBITHH IS BHEMIHHX
nosepxHocTell KA Ha nMeromemcs o60pyIoOBaHHE H IpHOOpax

PaotaTe ¢ KOMIBIOTEpDOM KaK CpEICTBOM YIIpaBlieHHs, paboTars ¢
IIPOrpaMMHBIMH CPEACTBaMH OOIIET0 ¥ CIeNHAILHOIO Ha3HAYCHUS

Ilpou3BOUT, aHANW3 BBIABJICHHBIX TEXHHYECKHMX H OPraHH3allMOHHBIX
npoGieM

AHaJIPISHpOBaTB COCTOAHHUEC KU MNEPCICKTHBLI PA3BHTHA KaK KOCMHYECKOI'O
MaTCpHAJIOBEJICHHA B IIEJIOM, TaK B HOKpBI’I’I/Iﬁ BHCITHUX HOBCpXHOCTCﬁ KA

ITonp3oBaThcsi HHOCTPaHHBIM S3HIKOM (IIPEANIOYTHTEIBHO aAHITIHHACKEM
H/UT¥ KHTaUCKUM) Ha YPOBHE YTCHHS M IOHUMAaHHs TEXHUYECKHX TEKCTOB B
obnacTy pa3pabOTKM CHENUAIBHBIX IOKPBHITHH W  TEXHONOTHM HX
M3IOTOBJIEHHS METOAAaMH OCAXIEHHSs B BaKyyMe Ul BHENIHHX
nosepxHocTed KA

HeobxoauMele 3HaHAS

KOHCTpYKIIMHU BBITYCKAaEMBIX U KYPHPYEMBIX M3EIHI

(OCHOBEI OIITHKY

OCHOBHI TEIUIOMAaccooOMeHa B Pa3iIMUHBIX CpEaax, B TOM YHUCJI€ B BaAKYYyME

OCHOBBI BaK}'YMHOfI TCXHUKH

Bimsane napneHus CpCabl HA CBOMCTBA TBEPABIX TCII

Oduspyeckue NPUHIKANE U 0OOPYHOBaHHWE IJIS CO3JAHHS ¥ WM3MEPEHHs
BaKyyma

XapaKTCpI/ICTI/IKH OKOJIO3EMHOI'0 M MCXINAHCTHOI'O IIPOCTpaHCTBA M
OCHOBHBIC (1)I/I3I/I‘3ICCKI/IC TIIPUHITUIIBI UX BJIUSHUSA HaA CBOMCTBA MaTepHajioB
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OcHoBHBbIE (pU3MYECKUE IIPHHIMIIE, METOJBl H CPEICTBA HEPa3pyIIalomero
KOHTpOJISI CBOHCTB MaTepHaloB

CnocoOBl MPUMEHEHUS H3BECTHHIX (H3MYECKHX SBICHUH H 3PQEeKTOB B
TEXHOJIOTMYECKUX IIpomeccax oO0pabOTKH, H3TOTOBICHMS, MWCIBITaHUMH
MaTepuajoB M IOKPBHITMH K B [AMarHOCTHKE CBOMCTB MaTepHalOB H
IIOKPBITUN

OCHOBBI TEXHOJOTHHM BaKyyMHBIX NOKPHITHA — (GH3HYECKHE MPUHIIMIIEL
METOABl ¥ CPEACTBa MOATOTOBKH IIOBEPXHOCTHU JETallel Iepel HaHeCEHHEM
TOKPBITHH; (U3MYECKHe NPUHIMIEL, METOOBl H CpPEICTBa CO3JAHHS
HOKPHITUH, YNpaBieHHs TEXHOJOTHIECKAMH IIapaMeTpaMé X KOHTPOJLI
KayecTBa DOKPHITHH Pa3IMIHOro Ha3HAYEHUS

Quzydeckye IPUBLOMIBL, METOABl U CPEACTBA HCIBITAHUNA MAaTEpUalioB M
IOKPBITHH Ha CTOMKOCTh K BHEIIHUM BO3JCUCTBUSM (XUMUYIECKUM, PUUKO-
MEXaHUYECKMM, HOHM3HPYIOIIMM H3JIYyYCHHSIM, IIOTOKaM 3apsDKEHHBIX
JacTHUIl, aTOMaPHOMY KHCJIOPOAY)

duznygeckue TIPUHITAIIBI 1 METOABI YCKOPCHHUA HCIBITAHUH H (I)I/I3I/I‘-ICCKI/IC
OTPaHUYCHNS Ha CTCIICHb YCKOPEHUA

OcHoBblI ycrporictBa KA

OCHOBBI CTaHIAPTH3AUMH U METPOJIOTHH

Teopns pemeHns n300peTaTeIbCKUX 3aaay

HpaBOBbIC OCHOBEI PIH)KGHCPHOﬁ ACATCIIBHOCTH

MeTonb! IPUHATHS YIIPaBIEHIECKHUX PELICHUIH

OCHOBEBI IICHXOJOTHH YIPaBJICHUS NIEPCOHAJIOM

I'ocynapcTBeHHBIE, OTpacieBble CTAHAAPTHI, CTAHAAPTHl OPraHHU3alUM U
TEXHHYECKHE DPETVIaMEHTBI, IPHMEHSIEMBIE IPH paboTe CO CHENUATBHBIME
HOKPBITHIMHU

TpeGOBaHI/IH CHCTEMBbI MCHCJDKMCHTA KaueCTBa OpraHu3aniu

TpeboBanus oxpaHbl TpyAa X IPOMBIIUIEHHOH 6€30IacHOCTH

Jpyrue xapakrepucTuKd

3.4.2. TpynoBas pynkuus

Ob6ecnieyeHue BEITOTHEHHS PaboT 110
pa3paboTke paboueit 1 KOHCTPYKTOPCKOM

JOKYMEHTALMK ¥ CTAaHIapTOB OpTaHU3aIiy VpoBeHs
HamMeHoBaHHe (oTpacnu) No CO3MaHHUIO CIELUATBHBIX Kon | D/02.7 (nomypoBens) 7
TOKPBITUH U TEXHOJIOTMH X U3TOTOBJICHUS KBa/IAUKalK

METOJaMH OCXICHHS B BAKyyMe JUIs
BHEIIHUX noBepxHOcTeR KA

Ilpoucxoxaenue TpynoBoi Opurmsan X 3aMMCTBOBaHO U3
¢dyHKIMN OpHTHHAJA
Kon PerucrpamioHHbIH
OpHIUHAaN2 HOMeEp
npodeccHOHATILHOTO
cTaHzapTa
TpynoBble nelcTBUS IlpeseHTanyusa ¥ 3alMTa IUIAHOB pa3paboTku pabodeil ¥ KOHCTPYKTOPCKOM

JOKYMEHTAllMd M CTaHAApTOB OpraHu3anuu (OTpaci) IO CO3JaHHIO
CHEHHAIbHBIX IIOKPBITHH M TEXHOJIOTMH WX H3TOTOBJICHUS METOLaMH
OCKIICHHA B BaKyyMe JIjIs BHEMHUX IoBepxHocTer KA

Koopaumamus npoueccoB  pa3paboTku  pabodeil. W KOHCTPYKTOPCKOM
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JOKYMCHTaAlLH

Koopaunarms mponeccoB pa3paboTKH CTaHAApTOB OpraHu3aluy (0Tpacim)
IO CO3JAaHHUIO CIEIUATHHBIX HOKPHITHH M TEXHONOTHH UX H3TOTOBJICHHS
METOZIaMH OCaKIEHHsI B BaKyyMe UL BHENTHUX noBepxHocTed KA

Koopnunanus 1pOBEPKM COOTBETCTBHS  pa3pabOTaHHBIX CTaHAApTOB
opraHmsanuu (orpaciu), pabodedl M KOHCTPYKTOPCKOH HOKYMEHTAIMH
TpeOboBaHusaM EMHOH CcHCTEMBI KOHCTPYKTOPCKOH HOKYMEHTALHH H
MEXIYHapPOTHOMY HAYYHO-TEXHHYECKOMY YPOBHIO

IlonroroBka Hay4YHO-TEXHWYECKHX OTYETOB, 0030pOB, NIyONMKaIMil IO
pe3yJibTaTaM BBINOJMHEHHEIX HCCIICNOBAaHUH [0 CO3JaHHIO CIEIUATBHBIX
TNOKPBITHH U TEXHOJIOTHH HX HM3TOTOBJIICHHS METONAMH OCQXICHHA B
BaKyyMe U1 BHEIIHHMX moBepxHocTe#ti KA Ha ocHOBe aHamu3a u
CHCTEMATH3AIlMM HayYHO-TEXHUYIECKOH M NaTCeHTHOH MH(OPMAIHK IO TeMe
HCCIICIOBAHHS, a TaK)Ke OT3BIBOB U 3AKJIIOYCHHH Ha IPOEKTEHI, B TOM YHCIE
CTaHAAPTOB

[lpesenranus u 3ammrTa pa3paGoTaHHOM paGovedl M KOHCTPYKTOPCKOM
JOKYMEHTAlHH ¥ CTaHJapTOB OpraHW3alud (OTpacid) [0 CO3NAaHHUIO
CIECHUANBHBIX MOKPBITHHA M TEXHOJOTMH HMX H3TOTOBJIEHHS METOAAMH
OCX/ICHHs B BAKyyMe JUL BHEINTHUX noBepxHocTel KA

Heobxonumele ymeHus

OOGocHOBEIBaTh M OTCTaMBaTh COOCTBEHHBIE 3aKJIIOYCHHS M BHIBOABI B
AyIUTOPHSX PA3HOW CTENEHH NPO(eCCHOHATLHON OPUEHTALUN

3aHUMATHCS OpFaHHBaHHOHHO-YHpaBHCH‘ICCKOﬁ JCATCIILHOCTBIO

Oco3HaBaTh OTBETCTBEHHOCTh 32 NpPHHATHE CBOHX IPO(ECCHOHATBHBIX
pemieHui B 001acTy CO3MaHUs ClIeNUATbHBIX MOKPHITHH M TEXHOJIOTHN HX
U3rOTOBJICHAS METONAMM OCAXKICHHS B BaKyyMe JUIi  BHEITHHX
nosepxHocTeit KA

AHaIM3MPOBaTh COCTOSHHE ¥ HEPCIEKTMBHl PasBUTHSA KaK KOCMHYECKOTO
MaTepUaTOBEACHMS B IIEJIOM, TakK M NOKPBHITHH BHEIIHUX NOBEpXHOCTEH KA

IIpoBOAMTE 3KCHEPTH3Y MPOLECCOB, MATEPHATIOB, METOIOB HCIBITAHHMIA,
pa3pabOTaHHOM AOKYMEHTAllMH [O CO3JaHUIO CHEUHATBHBIX MOKDHITHA 1
TEXHOJOTMH KX H3TOTOBIEHHA METOJAMHM OCAXKIECHUS B BaKyyMe s
BHEIIHUX oBepxHOCTeH KA

IIpuMeHATE MeTOnONOruI0 paspaboTKH pabodell M KOHCTPYKTOPCKOM
JOKYMEHTAIlMM M CTaHOAapTOB OpraHu3alMy (OTpacid) 10 CO3JAHHIO
CHOCLHANBHBIX IIOKPBITHA H TEXHOJNOTMH HMX H3TOTOBJICHHSA METONAMH
OC&KICHHS B BAKyyMe IJisl BHEITHUX HoBepxHocTed KA

BEIIeNITh 9EMEHTH HOBH3HBL B pa3paboTKe, OEHHBATh IIEPCIIEKTUBHOCT
NOJNY9YCHHBIX PE3YNbTaTOB II0 CO3JAHHIO CHENHMAIBHBIX NOKPBHITHR U
TEXHOJOTHH MX H3TOTOBIECHMS METOJAMM OCAXIECHUS B BakyyMe IS
BHEIIHUX NOoBepxHOCTel KA

PaboraTs ¢ KOMIBIOTEPOM KaK CpEICTBOM YIpaBieHHs, paboTarh c
IIPOrPAMMHEIMH CPEICTBAMH 00MIEro U CNENUaILHOTO Ha3HAYCHUS

[lonb30BaThCS PYCCKMM M MHOCTPAHHBIM (IIPEIIOYTHTENHHO AHIIHUMCKHAM
W/WIH KUTAKCKHM) S3bIKAMH KaK CPEICTBOM EJIOBOTO OOINEHHMS, YeTKO H
SICHO M3J1araTh OpOOJIEMB] M PEIICHHS, ApIYMEHTHPOBATh BEIBOBI

AHaJIH3UPOBATh  HOPMAaTHBHO-TEXHHYECKYI0 H  HAYIHO-TEXHHYECKYIO
JTepaTypy II0 CO3JaHHIO CIIEHHAJBHBIX NOKPHITHM M TEXHOJOTHH WHX
H3rOTOBJICHUS ~METONAaMH OC@XKACHHS B BaKyymMe Ui  BHENOIHHX
nosepxHocred KA

IlogroraBmuBaTth | NPEACTaBIATE NPE3CHTAMM IIJIAHOB H PE3YIILTATOB
COOCTBEHHOH M KOMaHIHOM JeSTeIbHOCTH
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Heob6xoauMble 3HAHUS

MeTomuK®  IOATOTOBKM  HAyYHO-TEXHHYECKMX  OTYETOB,  0030pOB,
nyOimKanui 1o pe3yiabTaTaM BBINIOJTHEHHBIX HCCIE[OBAaHUH, OT3BIBOB U
3aKIOYEHMH Ha NPOEKTHI, CTAHAApThl B 00NAcTH CO3MAaHUS CHEIMAIBHBIX
HOKPHITUH M TEXHOJOTMH UX M3TOTOBICHHUS METOJAaMM OCAXICHHSA B
BaKyyMe Ul BHEIIHUX NoBepxHocTel KA

TocymapcTBeHHBIE U OTpAC/IEBBIE CTAHAAPTHI 10 OGOPMIICHHIO TEKCTOBBIX
JOKYMEHTOB

Cranpapts! EquHO#N CHCTEMBI KOHCTPYKTOPCKOH JOKYMEHTALNH

OCHOBBI BAKYYMHOH TEXHHKHA

Bmastaune AaBJICHUA CPCIBI HA CBOMCTBA TBCPABIX TECJI

duspyeckve NPUHOUNBI ¥ 00OpYAOBaHUE [UIsi CO3JAHUSI M H3MEPEHHUSA
BaKyyma

(OCHOBEI OIITHKH

XapaKTepHchH OKOJIO3EMHOI'0 H MCXKIUTAHETHOTO IIPOCTPAHCTBA H
OCHOBHBIC q)HSPI‘ICCKI/IC TIIPDWHIWIIEL UX BJIAAHUA Ha CBOMCTBA MaTepualioB

OcHOBBI BIMSHMS Cpebl M Pa3JMYHBIX BHENIHWX  BO3AEHCTBHH
(XMMHYECKHX, MEXaHHYECKUX, aKyCTH9IECKHX, OJJICKTPOMArHUTHBIX) Ha
CBOHCTBAa MaTEpHAJIOB

OcHOBHBIE (QH3MYECKHE MPUHIIMIBI, METOIbl ¥ CPEICTBA HEPA3PYINAIONIIEro
KOHTPOJI CBOWCTB MaTEpHaJIOB

CnocobBl IpUMEHEHMS H3BECTHHIX (U3MYECKHX SBIEHUH u 3(dexToB B
TEXHOJNIOTMYECKHMX IIponeccaX oOpabOTKH, H3rOTOBIICHHUS, HCIBITAHUM
MaTepHalioB M IOKPHITUH W B JAHarHOCTHKE CBOMCTB MaTepuaioB M
ITOKPBITHUHI

OCHOBBI TEXHONIOTHM BaKyyMHBIX INOKPHITHH — (DH3WYEeCKHe NPUHIUIIGL
METOIBI M CPEACTBA IMOATOTOBKH IOBEPXHOCTH IETalIeH Iepel HaHeCEHHEM
HOKDBITHM; (QU3MYECKHe NPHHOUNGl, METOABl H CPENCTBA  CO3JAaHHS
TOKDBITHH, YIPABICHHUS TEXHOJOTHYECKUMH IapaMeTpaMH M KOHTpPOJIA
Ka4yeCTBa MOKPHITHH pa3INgHOro Ha3HaueHMsI

@usHYecKre NPHUHEIUIBI, METOIbl U CPEICTBA HCUIBITAHHWN MAaTepHaloB H
HIOKPBITHH Ha CTOMKOCTh K BHEITHHUM BO3JEHCTBHAM (XUMHYECKUAM, PU3HKO-
MEXaHWYECKUM, HOHU3HPYIOIIMM H3JIYYEHHSM, IIOTOKAM 3apsDKEHHBIX
9aCcTHI, aTOMApHOMY KHCIIOPOLY)

Puzuueckue IIPHUHITAIIBI 1 METOIBl YCKOPCHUA HUCIBITAHUNA H (I)I/ISH‘ICCKI/IC
OI'paHUYCHH Ha CTCIICHb YCKOPEHUA

OCHOBBI IICHXOJIOTHH YopaBJIeHUs NEPCOHAJIOM

MeToBI IPUHATHS YIIPAaBICHICCKUX PEIICHUH

TPGGOBaHI/ISI CUCTCMBI MCHCIDKMCHTA Ka4CCTBA OpraHu3ali

TpeboBaHus oxpaHbI TpyAa ¥ HIPOMBIIUICHHOH 6€30aCHOCTH

Jlpyrue XxapakTepUCTHKHI
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3.4.3. TpynoBasi pyHKuus

Opraauzanus IporeccoB oTpadoTKH,

HCIIBITAaHUN ¥ BHEJIPEHUS TEXHOJIOT HiA VposeHb
Hamvenopanue HU3rOTOBJICHHUS ClIEUUAIbHBIX IIOKPBHITUH UL } Kon | D/03.7 (MomypoBEHD) 7
BHENIHUX noepxHocTell KA MeTomamu ! KpamuuKanmu
|
[

OCAXKICHHA B BAKYYMC

Ilpoucxoxnenue TpymoBoi
GyHKIMK

3auMCTBOBAHO M3
Opururan X
OpUTHHAJI2
Kon PerucTpaitioHHsIit
OpHUruHama HOMEp
npodeccHOHATBHOTO
CTaHgapTa

TpynoBsie neiicTeus

Opranm3anus paboT IO BBHIOIYCKY PEKOMEHIAUMH IO TEXHOJOTHYECKHM
pEeXXHMaM  U3TOTOBIICHWS  CICNMANbHBIX IOKPBITHH 11  BHEMIHHX
noBepxHocTeit KA MeTonamu ocaX/IeHHs B BaKyyMe

[TnanupoBaHWe M OpraHM3alMsi IIPOLECCOB OTPAOOTKH TEXHOIOTHYECKHX
PEXHAMOB U pa3pabOTKH IMPOrpaMM M METOAMK H3TOTOBJICHUS CHENHMATBHBIX
MOKPBITHH 1711 BECIIHUX moBepxHocTel KA B MPOM3BOACTBEHHBIX YCIOBHIX

PecypcHoe obecneuenue npoBeneHus: paboT O OCYIIECTBICHUIO KOHTPOJISL
XapaKTePHUCTHK CIIEIHAIHHBIX IIOKPHITHH U1 BHEMHUX NoBepxHocTed KA B
Ipoliecce H3TOTOBICHUS METOJaMH OCKIEHMS B BAKyyME Ha COOTBETCTBHE
TpeOOBaHUSIM HOPMATHBHO-TEXHAUECKOH NOKYMEHTAIHH

Opragm3anyss paboT 1O NOATOTOBKE IEpedHs TOYEK KIIOUYEBOTO H
0053aTeNHHOT0 KOHTPOJIA IMPOUECCOB OTPAabOTKHU, UCHBITaHHI M BHEAPEHUS
TEXHOJIOTHH H3TOTOBJICHHS CIENHANBHBIX IOKPBHITHH UL BHEIIHHX
noepxHoctelt KA MeTrogamu ocaxieHus B BAKYyMe

[InanupoBanue W OpraHM3alMOHHOE OOecreYeHHe NMPOBEACHUS aBTOPCKOTO
HaJ30pa C BBIDYCKOM aKTOB IIO pe3yJIbTaTaM OCYILECTBIEHHOIO KOHTPOJLS

Heo6xomumbie ymenns

UccnenoBars  CBOHCTBa  cHENMANbHBIX  MOKPBITHM  UId  BHENIHUX
nosepxHocTeil KA Ha nMeromeMcs 060pyioBaHHH B TpuOOpax

OnenuBaTh KayecTBO CIENUANBHBIX IIOKPBITUH JJI BHEIIHUX ITOBEPXHOCTEH
KA B npou3BOACTBEHHBIX YCJIOBHSX Ha CTAQUH OIBLITHO-IIPOMBILIEHHBIX
VCHBITAHUHN U BHEAPEHHUS

Ob6ecmeunBarh 3 (EXTHBHOE, 3KONOTHYECKH M TEXHHYECKH Oe3onacHoe
NpOM3BOJACTBO  Ha  OCHOBE  MEXaHM3allMM M aBTOMATH3aUHH
MIPOMU3BOJICTBEHHBIX IPOLECCOB, BBIOOpAa W JKCIUTyaTalldH O0OOpyHOBaHHS M
OCHACTKH, METOHOB ¥ IPHEMOB OpTraHu3alluy Tpyaa

OcymiecTBIATh paboTy C IEpCOHAIBHBIM KOMIIBIOTEpPOM Ha YPOBHE
YBEPEHHOT'O HOJIH30BATENIS

OGOCHOBEIBAaTh M OTCTAaWBaTh COOCTBEHHBIC 3aKIIOYEHUs M BBIBOOBl B
ayTUTOPUSIX pa3HOH cTeneHn NpodecCHOHAILHON OpPUEHTAIMK

3aHEMAaThC opr aﬂmaunonﬂo—ynpalanenqecxoﬁ JEATCIIBHOCTBIO

Oco3HaBaTh OTBETCTBEHHOCTh 3a IPHHATHE CBOHX HPOGECCHOHATBHBIX
penieHui

Co3gaBaTh M peNaKkTHPOBATh TEKCTHI IPOGECCHOHATBHOIO Ha3HAYCHUS,
aHAJIN3MPOBATH JIOTUKY PacCyXICHUH U BBICKa3bIBaHHMH

Heob6xoaumeble 3HaHUS

Texnwdeckue  XapakTEPUCTHKH  TEXHOJOTHMYECKOTO  HCIIBITATEIIBHOTO
o00opydOBaHMs, METOAWMKM MCHBITAHUS CIECUMANBHBIX IIOKPBITHH UL
BHEMHHMX NoBepxHocTed KA
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OpI‘aHI/BaI_IHOHHaSI CTPYKTYypa noApa3saciCcHns U Oprannu3aliiy

OCHOBHI TemoMaccoodMeHa B Pa3JIMYBBIX Cp€aax, B TOM YHUCJIC B BAKyyMC

OCHOBBI BAKYYMHOH TEXHUKH

BrusHue naBneHus cpelibl Ha CBOMCTBA TBEPABIX TEN

Quzngeckue NIpUHIHAIBL H 060p}’I{OBaHI/Ie Ul CO3JaHuA U HU3MEPEHUA
BaKyyMa

OCHOBB! OIITHKH

OcCHOBHEIE (I)I/IBH‘ICCKI/IE OPpUHIOUINBI H  PE3YJIbTAThHL B3aUMOJEHUCTBHS
JJICKTPOMAarHUTHOI'O U3JIYYCHHUS C BEONIECTBOM

OcHOBBI BIUSHES CNa0BIX ¥ CIUIBHBIX DJIEKTPHIECKHX W MardUTHBIX IOJei
Ha CBOMCTBA ra3oB, XXHUAKOCTEH, TBEPBIX TEJ

OcHOBEI BIMSHHA CpEIbl M pPa3IHYHBIX BHENIHHUX  BO3JEHCTBH
(XMMHYECKHX, MEXAHWYECKHX, aKyCTHYeCKHX, OJIEKTPOMAarHUTHEIX) Ha
CBOMCTBA MaTEpHAJIOB

OcHoOBHBIE QH3HYECKHE MPUHIUIB], METOIBI B CPEICTBA HEPa3pyHIAIOMEro
KOHTPOJISI CBOWCTB MaTEpPHAIOB i Ae(hEKTOB B HUX

Cnocobpl IpMMEHEHUs M3BECTHBIX (GU3UYECKUX SBICHHWH K 3()(EeKTOB B
TEXHOJIOTHYECKUX Inpoueccax oO0pabOTKH, H3rOTOBICHUS, HCIBITAHUAN
MaTepHaioB M IOKPBITHA ¥ B [JUAarHOCTHKE CBOMCTB MaTepualioB H
TIOKPBITUHA

OCHOBBI TEXHONOTHM BAKYYMHBIX MOKPHITHM — (QH3MYECKME NPHHIMIIEL
METOMBI M CPEJCTBa IIOArOTOBKM IOBEPXHOCTH AETallell mepesl HaHeCEHHEM
HOKPBITHH; (H3MYeCKMEe IPUHIUNBI, METOABl W CPeACTBa CO3JaHMA
TIOKPEITH, YIPAaBICHHS TEXHOJOTMYECKMMH IIapaMeTpaMH H KOHTPOJS
Ka4eCTBa NOKPBITHH pa3sIMYHOr0 Ha3HAYECHHS

Quspyeckue IPUHIMIBL, METOABl M CPENCTBA HCIBITAHUM MATEpHAIOB H
TIOKPBITHH Ha CTOMKOCTh K BHCITHUM BO3JEHCTBUSIM (XHMHIECKAM, QH3UKO-
MEXaHHYECKHM, HMOHM3UPYIOIIMM M3JIy4eHUSM, IIOTOKAM 3apsHKEHHBIX
9aCTHI, aTOMAPHOMY KHCIIOPOLY)

duspueckue IIPHHIHIIBI 1 METOABI YCKOPCHUA HUCUBITAHUHA H (I)I/ISI/I‘ICCKI/IC
OI'PaHUYEHUS Ha CTCICHb YCKOPECHUS

OCHOBBI IICHXOJIOTHH YIIPaABJICHHAS NICPCOHATIOM

Mertoas! IIPDMHSITUS YIIPABJICHICCKHUX pemem/lﬁ

Tpe6OBaHI/ISI CHCTCMbI MCHEIDKMCHTA Ka4€CTBA OpraHn3anmnu

Tpebopanus oxpaHsl Tpya B IPOMBIIUIEHHOMN 6e30II1acHOCTH

Jpyrue XxapakTepucTHKy

3.4.4. TpynoBasi pyHxkuus

ObecnieueHne MpoOBENCHHS aHAIN3d U
OLIEHKHU pabOTH! CIIEIMATBHBIX OKPHITHIA, Vposens
HammeHoBaHHE CO3JIaHHBIX METOJAMHU OCAXKICHHUS B BakyyMe | Kox | D/04.7 (moxypoBeHs) 7
JUIs BHEITHHUX IToBepxHocTel KA, B mponecce KBaTHQUKAIHH
SKCIUTyaTaluy
gggz;z;mnenne TPYAOBOM Opurmsan X 3;1/1;11\:1;:32%0 u3
Kon PerncrpauuoHHsIit
OpHrHHANAa HOMEp
IpOJEeCCHOHATEHOTO

CTaHIapTa
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TpynoBsie nefcTBHS

Opraamsanus npoBefeHus cOopa H 000OIIEHHS pe3ynbTaTOB aHAIM3a
TeJeMEeTPHYeCKol MHQOpMAllUU O COCTOSHHM CIICIMANbHBIX NOKPBITHH B
npouecce 3KCIUTyaTanyu B cocrtaBe KA

Opraamsanus ¥ KOHTPOJIB NOATOTOBKH TEXHHYECKOTO OTYETa O CTOHKOCTH
CHENHAIBHBIX ITOKPBITHH, CO3JaHHBIX METOJAMH OCAXKICHHUSA B BaKyyMe I
BHemHMX moepxHocTed KA, K BO3AeHCTBHIO HaKTOPOB AKCILTyaTallHH

IInarupoBaHre W opraHM3alys POLEccOB pa3paboTKH HHCTPYKIHH IO
BOCCTAHOBJICHHIO M KOHTPOJIO CHEIMATBHBIX MOKPBITHH, H3TOTOBJICHHBIX
METOAAaMH OCAKICHUS B BaKyyMe JUIsl BHEITHHUX noBepxHocTed KA

PecypcHoe ofecmedenne mporecca KOHTpPOJS COCTOSHHS CHENUATHHBIX
TOKPBITHH, CO3NAaHHBIX METOIAaMH OCAXIEHHS B BaKyyMe JUIS BHENIHHX
nosepxHocTeil KA, Ha 3aBoJie B B TEXHMYECKOM KOMILIEKCE (KOCMOIpPOME)

HpezeHTaunﬂ B 3aluTa pe3yiIbTarOB NPOBECACHHOTO aHAIM3a U OIICHKH
pa6OTI>I CIICIIHalbHBIX HOKpLITPIfI, CO3JJaHHBIX MCTONaMH OCaXICHHA B
BaKyyM€ UL BHCITHHX IIOBCpXHOCTCﬁ KA, B ITpOOECCE SKCILTyaTalIu|

Heobxonumble ymeHus

ITpou3BouTs aHATH3 BBHIBICHHBIX TEXHHYECKUX H OpPraHAU3alMOHHBIX
npobieM, OIpeNeNsiomuX Ka4ecTBO CIEIMANBHBIX OKPHITHH Ha 00pasiax-
HMHTATOpax U 1eMeHTax KA

KoHCcympTHpOBAaTh IO BOIPOCAM TEXHOJIOTHH HAHECCHHS CIEHHATbHBIX
MOKPBITHH U1 BHEIIHMX rToBepxHOCcTEH KA

Brrmensats 31eMeHThl HOBU3HEL B pa3pa60TKe, OIICHUBATh NCPCIICKTHBHOCTH
TIOJTYIEHHBIX PE3YIIFTATOB

IInanupoBate 3KCIEPUMEHT, B TOM YHCJIEe MHOTOGAKTOPHBIH, 00pabaTrIBaTh
Y aHATH3UPOBATH €I0 Pe3YJIBTATHI

AHanM3upoBaTh pEAbHOE COCTOSHHE CICHMANbHBIX IOKPBITHH  IUIA
BHEIIHMX NoBepxHOcTel KA U cooTBeTcTBHE UX TPeOOBAHUAM HHCTPYKIUH
110 3KCILTyaTallu{

Haxomutp onTuUMajbHBIE TEXHHYECKHE pemiCcHusa 110  YCTPAHCHHIO
BEISBJICHHEIX HECOOTBETCTBHH

WntepnperupoBaTh NOKa3aTenw  TeleMETpUYECKod  wHopManmmu o
COCTOSIHUH CIEUHATBHBIX IOKPBITHH B Ipollecce IKCILTyaTallii B COCTaBe
KA

IlpumensTe paHHEBlE 1O pe3ynbTaTaM OKCIUTyaTalldM — CHELHATBHBIX
IIOKPBITHH JUL] BHEIIHUX IToBepxHOcTel KA

AHamu3ppoBaTh ONBIT pa3pa0OTKM M OKCIUTyaTallMM  aHAJOTHYHBIX
CHENUATbHBIX MOKPHITHH

O606mare NoJydeHHble JaHHbBIE

Iloaroranmusare NpENIOKEHMS II0 COBEPIICHCTBOBAHUIO CIELMANBHBIX
NOKPRITHH M TEXHOJOIMH HMX H3TOTOBIECHHS METOJAMM OCRKACHHS B
BaKyyMe JUIs BHEINHHX NoBepxHocTel KA

COBIlaBaTB H PENAKTUPOBATE TEKCTEI IIpOd)CCCI/IOHaIIbHOFO Ha3Ha4YCHU4,
AHAIM3UPOBATE JIOTHKY paccyxmeﬂnﬁ Y BBICKa3bIBaHUM

O6ocHoBBIBaTE IIpelaracéMble TEXHHYECKHE PpENIEHHWS M OTCTAUBATh
COOCTBEHHBIE 3aKJOYEHUS M BBIBOABI B ayIUTOPHSX pa3HOM CTeHeHH
npodeccHOHATbHOH OpHeHTalnuu

3aHuMaTLCA opr anmaunonno-ynpaBnquecxoﬁ JACATCIIBHOCTBIO

Oco3raBaTh OTBETCTBEHHOCTh 3a IPHUHATHE CBOUX NPOdecCHOHATBHBIX
pelenui

Heob6xomumele 3nanms

VHCTpyKUMH HO KOHTPOJIO COCTOSIHHSI  CIEIHANBHEIX  IOKDBITHIL,
H3rOTOBJICHHBIX METONAMH OCAXICHHS B BaKyyMe IS BHEIIHHX
noBepxHocTed KA
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WHCTpyKImM 10 BOCCTAHOBJICHHIO ITOKPBITHHA, W3TOTOBJIEHHBIX METOJAMH
OCaXJICHHS B BaKyyMe JUlsl BHEIIHHX noBepxHocTeii KA

Meronuky aHanu3a M pacdeTa CTOMKOCTH CHIELMANBHBIX IOKPHITHH K
(axTOpam dKCILTyaTaluu

CrangapTHOe M CHENHAIBHOE NPOrpaMMHOE OOecledeHHE U1 pacdeToB
CTOMKOCTH CHENHAIBHBIX ITOKPBITHH K hakTopaM SKCIUTyaTalliH

OcCHOBBHI TeNIOMaccoOOMEHa B Pa3/INgIHbIX CPEAAX, B TOM HHCJIE B BAKYYME

XapaKTCpI/ICTPIKI/I OKOJIO3EMHOI0O H MCEXIUIAHCTHOIO IMPOCTpaHCTBa H
OCHOBHBIC (1)I/ISI/I‘ICCKI/IC IIDUHIUIIEI UX BIIMAHHUA HA CBOICTBA MaTE€prajioB

OCHOBBI OIITHKH

OcHoBHBIE (H3MYECKHE IPUHIUIOE H PE3yIbTaThl B3aMMOACHCTBHS
3NIEKTPOMArHUTHOTO U3IyYEHUS C BEIECTBOM

OcHOBHBIE (pH3HIECKHe NIPUHIUIBL, METOIBl M CPENCTBA HEPA3PyINAIONMIEro
KOHTPOJISI CBOMCTB MaTePHAJIOB U Ie(EKTOB B HUX

QuznyecKue NMPUHIHUILL, METOIBl U CPEeICTBa HCIBITAHHN MAaTepHAloB H
IOKPBITHI Ha CTOMKOCTh K BHEIIHHM BO3IEHCTBUAM (XMMHYECKHM, (U3HMKO-
MEXaHUYCCKUM, HOHHU3MPYIOIIMM HM3IYYCHUSAM, IOTOKAM 3apsHKEHHBIX
9aCTHILI, aTOMAPHOMY KHCJIOPOIY)

Ou3ndecKde NPUHIOMIIEI M METOAbI YCKOPEHHMS UCIBITAHUH M (hu3MdYecKue
OrpaHUYCHUS Ha CTENEHb YCKOPEHHS

OCHOBBI IICHXOJIOTHH YIIpaBJICHHUA NEPCOHAIIOM

MeToapl IPHHATHS YIPaBIeHYECKHX PEIEHHH

Tpe60BaHI/I${ CHCTCMBI MEHE/DKMEHTA KaUeCTBa OpraHu3anuu

TpeboBanus oxpaHb! Tpya ¥ IPOMBIIUIEHHOH 6€30IIaCHOCTH

Jlpyrue xapakTepHCTHKH
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IV. CBenennst 06 opranu3zanusix — pa3zpadorunkax npo¢geccCHOHAIbLHOI0 CTaHA2pTa

4.1. OTBeTCTBEeHHAS OPraHN3aIUA-Pa3PadOTINK

OAO «O6penunaenHas pakeTHO-KOCMHYECKasi KOpIopanusy», ropol Mocksa

I'enepanpHbIi qUpEKTOP Bnacos IOpuit BeanamusOBHY

4.2. HanMeHOBaHHS OpraHu3anuii-paspadoTIMKoOB

1 | AO «MudopManuoHHEIE CITyTHAKOBBIE CHCTEMED UMeHH akanemuka M. @. Pemernesay, ropon
XKenesnoropck, Kpacnospcknit kpait

O6mepoccuiickuii k1acCHbUKATOp 3aHATHIA.
? Ofmepoccuiickuit K1acCHGHUKATOp BUIOB 3KOHOMHIECKOH AeSTeTbHOCTH.
3 Ilpukas Munsapascoupassuta Poccun ot 12 anpema 2011 r. Ne 3028 «O6 yTBep)kIE€HHH NepevHel BpelHBIX M (HIH)
ONaCHBIX MPOM3BOJACTBEHHBIX (AKTOPOB ¥ PaboT, IIpH BHIIOJHEHHH KOTOPBIX POBOATCS O0S3aTeNbHbIE MPeABAPUTENbHEIE H
NIEPHOAMIECKHE MEIMIMHCKHE OCMOTPE! (06cnenosanua), W Ilopanka npoBeneHMs OOS3aTENBHBIX NpENBAPUTENBHBIX H
NEPHONMIECKUX MEIHIMHCKHX OCMOTpOB (00cinenoBaHuii) paGOTHHKOB, 3aHATHIX Ha TOKENBIX paboTax M Ha paboTax c
BPEIHBIMH M (WIM) ONAaCHBIMM YCIOBMAMM TpyJa» (3aperscrpuposad MumroctoM Poccum 21 okrabps 2011 1,
perucTpaunonHsii Ne 22111), ¢ U3MEHEHMAMY, BHECEHHBIMH IpHKazamu Mumzipasa Poccum ot 15 mag 2013 r. Ne 296n
(3apeructpupoBan MumroctoM Poccum 3 mons 2013 1., perucrpaunonnsiii Ne 28970) u ot 5 mexabps 2014 r. Ne 801u
(3apeructpupoBan Mustocrom Poccuu 3 ¢eBpans 2015 r., peructpaunonnsiit Ne 35848).
* 3akon Poccuiickoii Denepaunn oT 21 wrona 1993 r. Ne 5485-1 «O rocynapctBenHoi Taiine» (CoGpaHue 3aKOHOAATENbCTBA
Poccuitckoit @enepamun, 1996, Ne 15, cr. 1768; 1997, Ne 41, cr.c1. 4673, 8220, 8221, 8222, 8223, 8224, 8225, 8226, 8227,
8228, 8229, 8230, 8231, 8232, 8233, 8234, 8235; 2002, Ne 52, ct. 5288; 2003, Ne 6, cT. 549, Ne 27, ct. 2700, Ne 46, cr. 4449;
2004, Ne 27, ct. 2711, Ne 35, c1. 3607; 2007, Ne 49, cT. 6055, ct. 6079; 2009, Ne 29, ct. 3617; 2010, Ne 47, cr. 6033; 2011, Ne
30, ct. 4590, cT. 4596, Ne 46, c1. 6407;2013, Ne 51, cT. 6697; 2015, Ne 10, c1. 1393).
3 [puxas Munrpyza Poccuu ot 24 mons 2013 r. Ne 3281 «OG6 yTtBepxaeHuy [IpaBui o oxpase TpyZha IpH SKCIUTyaTalldH
NEKTPOYCTaHOBOK» (3aperucTpuposad MumocTtoM Pocciy 12 nekabps 2013 r., peructpatmonnsii Ne 30593).
¢ Ipuxas Poctexnansopa ot 29 smeaps 2007 r. Ne 37 «O mOpsiKe NOATOTOBKH M aTTECTAMH PaGOTHMKOB OPraHM3alHN,
NonHa30pHEIX DenepanbHOM Ciayxbe MO SKONOrMIecKOMY, TEXHOIOTHYECKOMY H aTOMHOMY HaI3opy» (3aperncTpHMpoBaH
Mumoctom Poccru 22 mapta 2007 r., perucrpauuoHHslit Ne 9133), ¢ usMEHEHHSAMH, BHECEHHBIMH NPHKA3aMH Pocrexnanzopa
ot 5 momi 2007r. Ne 450 (3apeructpuposan MunroctoM Poccun 23 wmons 2007 r., perucTpanuonssii Ne 9881), ot 27 aBrycra
2010 r. Ne 823 (3apeructpupoBan MumocTtoM Poccun 7 centsibpst 2010 r., peructpammonnsiii Ne 18370), or 15 nexabps
2011 r. Ne 714 (3apeructpuposas Mumoctom Poccuu ¢eBpans 2012 r., peructpammonnsiit Ne 23166), ot 19 mexa6ps 2012r.
Ne 739 (3apeructpyposan Mumoctom Poccun Sampens 2013 r., peructpaunornssiit Ne 28002), oT 6 nexabps 2013 r. Ne 591
(3apeructpupoBan MumtoctoM Poccum 14 mapra 2014 r., perucrpammonnsii Ne 31601), ot 30 moms 2015 r. Ne 251
(3apeructpuposan Mumocrom Poccuu 27 mions 2015 r., peructpammonssii Ne 38208).

IlocranoBnenne IlpaButensctea Poccuiickoii @enepamiy «O NPOTHBONOKAPHOM PEXHME» OT 25 anpend 2012 Ne 390
(Cobpanue sakononarenscTa Poccuiickoi ®epepauny, 2012, Ne 19, cr. 2415; 2014, Ne 26, ct. 3577, 2015, Ne 11, c1. 1607).
8 E nusmrit KBaIM(QUKANVOHHBIH CIIPABOYHHK JOJDKHOCTEH PYKOBOIHUTENEH, CIELHAIHCTOB U JPYTHX CITYKAIluX.
? Obmepoccuiickuit knaccupuratop npodeccuit pabodix, AODKHOCTEH CITYKAIMUX H TapAPHBIX paspsmos.
1 O6mepoccuitckumii KIacCH(HUKATOp CIELHMATBHOCTEH 110 06pa3oBaHImo.




