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B coorBerctBudM ¢ myHkroM 16 IlpaBmn paspaGoTKM ©  yTBEpXKICHHA
IPo)eCCHOHANBHBIX ~ CTAHNAPTOB,  YTBEPX/ICHHBIX  IOCTAHOBIECHHEM [paBuTenbcTBa
Poccuiickoit @epeparm ot 22 smeaps 2013 1. Ne23 (CoGpanue 3aKoHOIATEeNbCTBA
Poccuiickoit @enepamun, 2013, Ne 4, cr. 293; 2014, Ne 39, cr. 5266),npuKa3blBalo:

1. VrBepmuTh mpuiaraeMeii npodeccHoHaNbHBIH craHapr «Cnenuanuct 1o
pa3spaboTKe CreLUAIBHBIX IOKPBITHI 1 TEXHOJIOTUI MX H3rOTOBIEHUS METONIAMU OCXK/ICHH B
BaKyyMe JUIsl BHELIIHUX ITOBEPXHOCTeH KOCMUYECKHX ariiapaToBy.

2. TIpusHaTh YTpaTHBIIMM CHUTY NpHKa3 MUHICTEpCTBA TPY/a M COLHMANBHOHN 3alllUTEI
Poccuiickoii ®enepauumu ot 2 jgekabps 2015 1. Ne 9571 «O6  yTBepKIeHUH
npodeccHoHANbHOrO cTaHiapra «CHelManicT o paspaboTKe CreHMATbHbIX HOKPBITUA U
TEXHOJIOTHii MX M3rOTOBIEHHS METOAMH OCAKIEHHUS B BaKyyMe [T BHEIIHMX MOBEPXHOCTEH
KOCMHYECKMX ~aIliapaToB» (3aperucTpupoBaH MuUHHCTepCTBOM IocTHumMM  Poccuiickoi
®eneparun 31 gexabps 2015 r. , peructparmoHHbIi Ne 40460).

3. YCTaHOBMTH, YTO HACTOSINMI MpHKa3 BerymaeT B cimy ¢ 1 mapra 2022 . m
neiicteyer o 1 mapta 2028 1.

MunucTp .@4/ / A.O. Kotsxos
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B JIpyTUe Pyl

(kon OK3')

(HauMeHOBaHHE)

(xon OK3)
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II1. XapakTepucTHKa 00001EHHBIX TPYAOBBIX PyHKIHIH

3.1. O6o0mennas TpyaoBas GyHKUMA

OHepaI_II/IOHHO-TCXHI/I‘IeCKOG COIIPOBOXICHUC
MpoIlecca CO3/JaHUs ClICIMATBHBIX TOKPHITHH v
M OBEHb
HavmeHoBanne = M TEXHOJIOTUH HUX H3IOTOBIICHHS MCTOJaMU Kon A P 5
KBasTpuKauum
OCAXKIICHUA B BAKYyMe€ I BHEITHUX
nosepxHocteit KA
[TponcxoxneHue
M o 3auMCTBOBAHO M3
060061eHHOI TPy 0BOi Opurmnan X
OpHUruHaia
byHKIN
Kon PerucrpaunoHHbIH
OpHUrHHala HOMep
npodeCCHOHANILHOTO
craHgapTa
Bo3mosxHbie Texnuk I kateropuu
HauMEHOBAaHHSA Texnuk II kareropun
JIOJIKHOCTEH,
npodeccuii

TpeboBanus k
00pa3oBaHMIO U
00y4eHHIO

Cpennee npodeccuoHaIpHOE 06pa30BaHUE — IPOrPaMMEI IOJATOTOBKH
CIELHATUCTOB CPEJHETO 3BEHA

TpeGoBaHUS K ONBITY
MPaKTA4ECKO# paboThI

Jlns moymxHOCTE# ¢ Kareropueil TpeGyeTcs OnbIT paboThI B TOJDKHOCTH €
Oolee HU3KOM (IPEALIECTBYIOIIEH) KaTeropueii He MEHEE OHOTO roJa

Oco0bie ycrnoBus
Jomycka K pabore

[TpoxoxaeHue 00s13aTeIbHBIX IPEIBAPUTENBHEIX U IEPHOIUICCKUX
MeTHIIMHCKAX OCMOTPOB>

Bo03MOXHEI OrpaHHYEHHs, CBA3aHHbIE ¢ HOPMOI oMycKa K HHGOpMAaNuH,
COCTABIISOLICH rOCyJapCTBEHHYIO TaiHy*

Hamuuue I1 rpynms! 0o 371eKTpoGe30nacHocTu’

IMpoxoxaeHne 06yueHHs [0 OXpaHe TPy/a M POBEPKH 3HAHHUIA
TpeGoBaHuii OXpaHbI TpyHa’

OGyueHne MepaM MOXKapHO# 6e30TacHOCTH’

Hpyrue

XapaKTEPUCTHKH

IIOHOJIHI/ITCJIBHBIe XapaKTCPUCTUKU

HaumenoBanue Koxn HauMenoBanue 6a30B0ii rpyniibl, JOJDKHOCTH
JIOKyMEHTa (mpodeccun) WM CIeNHAILHOCTH

OK3 3119 TexHUKH B 0051aCTH PU3HIECKUX M TEXHHUYECKHX HAYK,
HE BXOJIIHE B APYTHE IPYIIILI

EKC? - Texnuk

OKIIATP? 26927 Texuuk

OKCOY 2.18.02.05 ITpoH3BOACTBO TYTOIUIABKUX HEMETAUIMYECKHAX U
CHJIMKATHBIX MaTE€pHAJIOB ¥ W3IEIUH

2.24.02.01 ITpon3BOACTBO J€TaTEIbHBIX allapaToB




3.1.1. TpyaoBas ¢pyHKuus

H3srorosnenne 06pas3ioB crieAaIbHBIX
MOKPBITHA METOAAMU OCAXKACHHS B BAKyyMe YpoBeHs
HaumenoBanue | JUIS BHEIIHUX moBepxHOCcTelt KA B Kon { A/01.5 (nmomyposens) 5
COOTBETCTBHH C IPOrpaMMaMHU U METOAMKAMH KBTH(QUKALMH
WUCILITAHHH
gsgzziimneﬂne TPy IOBOH Opurmman X 2;;11;4;;;2:%0 3
Kon PernctpaliMOHHBIN
opHmHana HOMEDP
npo¢ecCHOHATEHOTO
CTaHzaapTa
TpynoBele IeHCTBHA OOe3XupHUBaHHE W OYMCTKA NOMJIOXKEK IS CHENHAIbHBIX IOKPBITHH
BHENIHUX NoBepxHOCcTeH KA B COOTBETCTBHH C IIPOrpaMMaMH U METOTUKAMHU
MCHBITaHUH

COopka OCHACTKH U M3TOTOBJIEHHS 00pa3slOB CHENHAIBHBIX IOKPBLITHI
METOJAMH OCaXIECHH B BaKyyMe Ui BHEMHHX moBepxHocTeh KA B
COOTBETCTBHH C MPOrpaMMaMy U METOAUKAaMH UCTILITAHHUH

HOI[I‘OTOBKa KOMIIOHCHTOB H pa60Ta C KOMIIOHCHTaMH, HCO6XOIII/IMBIMI/I JUJTA
HU3roTOBJIICHUA CICHHAJIIBHBIX IIOKpBITI/Iﬁ BHCUIHUX HOBerHOCTef/'I KA
METOJIAMH OCaXICHHA B BAaKyyM¢€, B COOTBCTCTBHM C IIpOrpaMMaMH H
MCTOAHNKaMN HMCIEITAHUHN

HaneceHue cnenuansHOrO MOKPHITHS Ha BHeIIHHE moBepxHocTH KA
METOJAaMH OCaXJCHHS B BaKyyMe€ B COOTBETCTBHHM C IIpOrpaMMaMH H
METONUKAMH MCIIBITaHHH

Benenue pabouero xypHana

Heobxoaumbie ymeHuss | Pabotate ¢ 00OpyqoBaHMEM H  OCHACTKOM, NPHMEHACMBIMH IIPU
H3rOTOBJIEHHH CIEIHAIBHBIX MOKPBITHH METOJaMH OCAXJIECHHS B BaKyyMe
U1 BHeIIHMX moBepxHocTed KA, B COOTBETCTBMH C IIporpaMMaMM H
METOIUKaMH UCIIBITAHUM

Hcmonb3oBarh cpeacTBa HM3MCPCHHA IIPpU HM3TOTOBJICHHH CICHHAIBHBIX
HOKpBITI/Iﬁ METOAAMH OCaXICHNA B BaKYYM€ JJId BHCINHHUX HOBerHOCTCﬁ
KA B cooTBeTCTBUU C IporpamMmmaMu 1 METOAUKaMH HCHBITaHu’

HcnbITBIBaTE nu KOHTPOJIHAPOBATDH TCXHHYECCKHUC nmapaMeETpbL H
SKCIITyaTallHOHHEBIC XapaKTCPUCTHUKNA TEXHOJIOTHICCKOT'O 060py110BaHI/L$I

OcymecTBiars paboTy ¢ IEpPCOHATBHBIM KOMIBIOTEPOM Ha YpOBHE
YBEPEHHOT'O 110JIb30BATENS

Paborate Ha MEPCOHATBHOM KOMIIBIOTEPE C IPOrPAMMHBIMH CPEICTBAMH
o0uIero HasHaueHUS

OCYIIICCTBJ'ISITB IIOUCK HCTOYHUKOB I/IH(I)OpMaI_II/II/I 1o TEMATHUKE

BBIMOJIHAEMBIX paboT
AHanu3MpoBaTh HOPMAaTHBHO-TEXHHUYECKYI0O H  HAYYHO-TEXHHYECKYIO
JIMTEPATYPy

ITpuMeHATH cipaBOYHbIE MATEPHAJIBI

HpOI/ISBOIII/ITB Pac4CThI C UCIIOJIB30BAHUEM ITPOTPAMMHBIX CPECACTB 0611161"0 H
CICHHAIIBHOTO HA3HAYCHHU A

O(I)OpMJISITB 3CKH3bI M YEPTCIKU TUIIOBBIX z[eTaneﬁ, YUTATE YCPTCIKH

HeobxonuMble 3HAHUS OCHOBBI BHIYHCIMTEIHHON U HSMGPHTCHBHOfI TCXHUKHU

JleTanu MexaHHW3MOB ¥ MAllIMH

MarepuanoBecHue
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Opranu3zanus TEXHHIYECKOro 00C/IyKHUBaHHSA U PEMOHTA TEXHOJIOTHYECKOTO
obopynoBaHus

TexHHuYecKass MEXaHUKA

[IporpaMMBl ¥ METOAMKH HCIBITAHUH NpPH H3TOTOBJICHHM CIIELHAIBHBIX
HOKPHITHH METOJaMH OCKIEHUS B BaKyyMe JUIl BHEIUHUX IOBEPXHOCTEH
KA

TexcToBsle pemakTopbl (IPOIECCOPHl): HAaMMEHOBAHHS, BO3MOXXHOCTH H
MOPSIOK pabOThI C HUMHU

OcHOBHBIE ~ NPHHIMIBI  pabOTBI,  TEXHHYECKHE  XapaKTEPHUCTHKH,
KOHCTPYKTHBHBIE OCOOEHHOCTH pa3pabaTblBa€MBIX M HCIOJIB3YEMBIX
CHIENUANBHEIX OKPHITHHM, TEXHHYECKUX CPEACTB, MATEPHAIOB H UX CBOMCTBA
TpebGoBaHHs CHCTEMBI MEHEDKMEHTA KaUeCTBA OPraHu3alliu

TpeGoBaHus 0xpaHBI TPy/a H IPOMBILILICHHOH 6€30IaCHOCTH

Hpyrue -
XapaKTEPUCTHKH

3.1.2. TpyaoBas pyHKUHs

KOHTpOIIb XapaKTEPHCTHK CTIELMATBHBIX
MOKPHITHI [IPH M3TOTOBIIEHHH UX METOLaMH v
OCa)XICHH B BAKYYME /sl BHELHHX Kon | AJ02.5 (Houg%iiﬂe;h) 5
noBepxHocTelt KA ¥ HcnbITaHmil 110 KB KA
CTaHAPTHHIM METOJMKAM HA CTAH/APTHOM
060pyIoOBaHUI

HanmeHoBaHue

IIpoucxoxaeHue 0BOIt 3anMCTBOBaHO U3
P TPYR Opurunan X
byHKIHMH OpHIMHajIAa

Kopn PeructpanmoHHBIN
OpHIHHaNa HOMEp
npodecCHOHATEHOTO
cTaHaapra

TpynoBele nedcTBUA [TpuBeneHre COCTOSHU 0OPa3LOB ClIENHANbLHBIX IIOKPHITANH B COOTBETCTBHE
¢ TpeGOBaHMSMHE K YHCTOTE, BIAXHOCTH K TEMIIEPATYPE JUIA OCYIIECTBICHHU
KOHTPOJIA XapaKTEpPUCTUK CIELHANBHBIX IOKPHITHHA Ui  BHELIHHX
nosepxHocTedl KA npu H3roTOBIEHHH HX METOJAMH OCaX/ICHHUS B BAKYyME U
HCHBITAHH O CTAHAAPTHHIM METOAMKAM Ha CTaHIApPTHOM 000pyI0BaHAH
C6opka OCHACTKH M TOATOTOBKA THIOBBIX CPEACTB HW3MEPCHHH A
OIIpe/ieNIeHAs CBOMCTB CIIeUATBbHBIX IOKPHITHI IS BHELTHAX OBEPXHOCTEH
KA

VcTaHOBKA 00pa3IloB CIIENMHAIBHBIX MOKPHITHH Ul BHEUIHUX ITOBEPXHOCTEH
KA B ocHacTKy I HCHBITaHHH IO CTaHAApPTHBIM METOAMKaM Ha
CTaHAAPTHOM 000pYIOBaHHH

VcTaHoOBKa OCHACTKM ¢ 00pasiaMy CHEeHATbHBIX IOKPHITHH I BHELITHUX
nosepxHocteit KA 1 uchplTanmMst 10 CTaHJApPTHHIM METOJIHMKaM Ha
CTaHZApTHOM 060pyHOBaHHH

W3sMepenne GU3MIECKUX XapaKTEPUCTHK, COCTaBa, CTPYKTYPhI NMOTYyIEHHbIX
06pasIioB CHENMAIbHBIX MOKPHITHH U1 BHEIIHMX noeepxHocteidd KA mo
CTaHJAPTHEIM METOIMKaM Ha CTaHIApPTHBIX NpHbopax

Odopmiienne 3anuceil B XypHale H3MEpEHHI

Heobxomumble ymenus | PaGorath ¢ 00OpyZOBaHMEM M OCHACTKOH, NPHMCHAEMBIMH IIpH
W3rOTOBJICHUM M MCOBITAHUSX CHCHUATBHBIX IOKPBITHA U1 BHEIIHUX
nosepxHocreit KA




Hcnonn3oBaTh CpelCcTBA H3MEPEHUS IIPH M3TOTOBJICHHH CIEIMATBHEBIX
IOKPBITHI /11 BHEINHUX MoBepXHocTed KA

HcnwiTeiBaTh H KOHTPOJIHPOBATh TEXHUYICCKHUC napaMcTphI u
SKCHITyaTallMOHHBIC XapaKTECPUCTUKHA TCXHOJIOTHYCCKOTI O 060py,IlOBaHI/ISI

Hcronn30Bath 6a30BBIe 3HAHUS TP peMIeHUH NTpo(ecCHOHANBHBIX 3a/1a4

Hcnonp3oBare CIIPaBOYHBIE MAaTEpHAIBI C IIPUMCHCHHEM CIICIIHAJIBHOTO
KOMIIBIOTCPHOI'O obecneueHus 1 IIporpamMm

HpOI/ISBOI[HTI: PAacCUYETHI C UCIIOTIE30BAaHUEM IIPOIrPaMMHBIX CPCACTB oOmero u
CIIEMHAIBHOTO HAa3HAYCHHS

BrimonssTh rpadpudeckie H300paxxeH!s TEXHOIOTHYECKOro 060pyA0BaHKs H
TEXHOJIOTHYECKHUX CXEM B PYYHOH M MalIHHHOH rpaduKe

YuraTh dYEpTEXH ¢ TNPAMEHEHHEM CHENHAIbHOTO  KOMIBIOTEPHOIO
obecrieueHust 1 IporpamMm

VpaBiare mpUMeHSIEMBIM 000PYJOBaHHEM JJI HAHECEHHs CICUHATBHBIX
HOKPBITH 17151 BHEITHUX NoBepxHOocTed KA

[Ipou3BOAUTE HM3MEPEHHs OCHOBHBIX XapaKTEPUCTHK  CHEIHATBHBIX
IOKPHITHI JUIA BHENIHHX moBepxHocTed KA (TONIIMHBL, aqre3HOHHOM
IPOYHOCTH, BJIEKTPOIPOBOXHOCTH) Ha CTaHJAPTHOM OOOpYIOBaHHM H C
UCIIOJIE30BaHAEM CTaHIAPTHBIX CPEICTB H3MEPECHHIA

HeobxoanMbie 3HAHUS

OCHOBBI BEIYHCIUTEIHLHOR U I/I3MepI/ITeJ'IBHOI71 TCXHHUKH

I[CTEUII/I MEXaHHU3MOB H MalllHH

MarepuanopeieHie

Opranuzanus IpoBeACHUS TyCKOHAIAT0YHBIX paboT ¥ NpUEeMHO-CAATOYHBIX
UCHBITaHUH

Opranusanys TEXHAYECKOro 0OCTyKHBAaHHS M PEMOHTA TEXHOJIOTHIECKOTO
00opy10BaHUs

Texaudeckas MeXaHHUKa

DNeKTPOTEXHHKA U DIICKTPOHHKA

TekcToBBIE PENAKTOPH! (IIPOLIECCOPHI): HAMMEHOBAHHUA, BO3MOXHOCTH H
HOPAAOK pabOTHI C HUMH

ITpHKJIaHbIE KOMITBIOTEPHBIC IPOTrPaMMBI sl pabOThl ¢ JOKyMEHTAlKeH B
3JIEKTPOHHOM BHJIE

HpI/IKJ'IaIIHBIe KOMIIBIOTEPHBIE MpOrpaMMbl UL CO3JaHUSI TEKCTOBBIX
JOKYMCHTOB, 3JICKTPOHHBIX Ta6J'II/II.I, NOPAO0K paGOTLI B HUX

OcHOBHEIE  NPHHOUOBI  pabOTBI,  TEXHUYECKHE  XapaKTEPUCTUKH,
KOHCTPYKTHBHEIE OCOOCHHOCTH pa3palarhlBaeMbIX M HCIOJIB3yeMBIX
CIIeLHABHBIX IOKPBITHH /IS BHENIHHMX NoBepXHocTe KA

HpOl”paMMBI H MCTOIHUKH HCOEITAHHHI IIPA H3TOTOBJICHHH CIICHHAIIBHBIX
IIOKpBITI/Iﬁ METOJaMH OCaXICHHA B BaKyyMe IJIs BHEIIHHX HOBerHOCTeﬁ
KA

Tpe60BaHI/IH CHCTEMEI MEHEDKMCHTA Ka4CCTBA Oprann3aluy

TpeGoBaHus 0XpaHbl TPyZa H IPOMBILIUIEHHOH 6€301MacHoCTH

Hpyrue

XapaKTEPUCTHKH




3.1.3. TpyaoBas pyHKUHA

TloaroroBka THIIOBOM JOKYMEHTALMH IPH

pa3paboTke CleUaATbHBIX TIOKPLITHH 1 VpoBeHb
HanMeHoBaHHE TEXHOJIOTHI X U3rOTOBJIEHUS METOdaMU Kox | A/03.5 (o ypoBeH») 5
OCaXJIEHHS B BAKyyM€ JJIsi BHCIIHUX KBTH(UKALMK

noBepxHocTeit KA

IMpoucxokaAeHUE TPYAOBOMH Opurmman X 3auMCTBOBAHO H3
GbyHKIHH OpUTHHajA
Kon PernctpalinoHHBIH
OpHrHHaja HOMEDP
Hpo¢eCcCHOHATILHOTO
cTaHgapTa
pr,HOBBIC HeﬁCTBHH O(l)OpMJIeHI/IC THIIOBBIX IIPOTOKOJIOB, OTYCTOB MO pE3yNAbTaTaM U3IrOTOBJICHHS

00pa3loB CHEMUANBHBIX ITOKPHITHA METOJaMM OCAaXIECHHA B BAKyyMe I
BHEIIHKX moBepxHocTel KA

OmnpefeneHne XapakTepHUCTHK [0 pe3ylbTaTaM HCIBITaHHA 00pasLoB
ClIeMAIBHBIX IOKPBITHIA U BHEIHAX NoBepxHocTei KA

BHeceHHE HM3MEHEHHH B OTYETHI, TEXHHYECKHE YCIIOBHsA, MPOTrpPaMMbI H
METOJMKH pa3pabOTKK CHENUANBHBIX IIOKPBITHH M TEXHOJOTHH HX
H3TOTOBJICHHS METOIaMH OCaXIEHHS B BAKyyMe JUIsl BHEITHHX IIOBEPXHOCTEH
KA

CornacoBaHMe THIIOBHIX IPOTOKOJIOB, OTYETOB IO  pe3ylbTaTaM
W3TOTOBJIEHMS OOpa3’loOB  CHEUHANbHBIX MOKPBITMH JUIS  BHELIHHX
noBepxHocTell KA MeToiaMu OCaX/IeHHS B BAKYYME, TEXHHIECKUX YCIIOBHUI,
HPOrPamMM M METOJHK CO CMEXKHEIMH IO/Ipa3Ae/ICHUSIMH

Heobxonumble ymenus | OmpemensTh XapaKTEPUCTHKH CIEIHAIbHBIX MOKPHITHH JUL BHEIIHHX
noBepxHocTeit KA

Pa3paGateIBaTh M KOPPEKTUPOBATh TEXHUYECKYIO TOKYMEHTAIHIO

BEINOTHATE rpaduuecKue K300 pakeH s TEXHOJIOTHIECKOro 000pyAOBAHUS A
TEXHOJIOTHYECKHMX CXEM B PY4HOI M MAaIIMHHOH rpaduKe

BHITIONHATD 9epTEKU TEXHUIECKUX JeTaledl B py4HO# M MAIIMHHO#M rpaduke

Uurarh YepTEXKH

Paborars c KOMIIBIOTCPOM KaK CpPE€ICTBOM YIIPaBJICHMS, C IIporpaMMHbBIMU
cpcacTBaMU 061]161"0 U CIICOIHAJIBHOI'O Ha3HAYCHHSL

Co3naBare U pPEeAAKTUPOBATE TCKCTBI HpO(I)CCCI/IOHaJILHOI‘O Ha3Ha4YCHUA,
AHAJIN3UPOBATH JIOTUKY paCCY)I(IICHI/Iﬁ ¥ BBICKa3bIBaHUM

CBOCBpeMeHHO COTJIaCOBLIBATHb pa3pa60TaHHy10 JOKYMCHTALUKO C JApYTIHMH
HOoApa3ACIICHUAMHU U YTBEPXKAATE €€ Y IJIABHBIX CIICITNATIUCTOB

HeobxoauMele 3HaHUA OCHOBBI BEIMHCIIMTEIBHON U I/I3MepI/ITeJIBHOI71 TCXHUKHU

I[eTaJ'II/I ME€XaHU3MOB U MallliH

Wnxenepras rpaduka

TIpuKaHEIE KOMIBIOTEPHBIE TIPOrPAMMBI JUI pabOThI C JOKYMEHTALHEH B
9JICKTPOHHOM BHJE

HpI/IKJ'IaﬂHBIC KOMNBIOTCPHBIC HpOorpaMMmbl U CO3JaHHA TECKCTOBBIX
JOKYMCHTOB, JJICKTPOHHBIX Ta6J1HH, HOPANOK pa60T1>1 B HUX

MarepuanoBeneHue

Texumueckasa MEXaHHKA

XapaKTepHCTHKH CIENHANBHBIX OKPBITHIA [T BHEITHUX MOBepxHocTel KA

CTaHI[apTBI OpraHu3aniu 1mo 0(1)OpMJ'IeHI/IIO TEKCTOBBLIX NOKYMCHTOB

CTaHAapThl €IUHON CHCTEMBI KOHCTPYKTOPCKO# JIOKYMEHTAIlHH




10

TpC6OBaHI/ISI CHCTECMBI MCHC/DKMCHTA Ka4€CTBA Oprann3aliu

TpeGoBanus oxpaHs! TpyJa ¥ IPOMBIIUIEHHOH 6€30I1aCHOCTH

Hpyrue

XapaKTEPUCTHUKH

3.2. O600mennas TpyaoBas GyHKIHs

C03lIaHI/Ie CIICIHHAJIBHBIX HOKpBITI/Iﬁ u
TEXHOJIOTHH X U3rOTOBJIEHUS METOLAMH

VYpoBeHb 6

HaumeHoBaHHe Kon B
OCaXJICHHS B BaKyyMe JJI1 BHEIIHHUX KU UKALIAK
noBepxHOcTeit KA
IIpoucxoxaecHue
N . 3alMCTBOBaHO M3
060011eHHO# TPy A0BOIA Opurunan X
OpHUIruHalia
¢$yHKuuH
Kon PeructpaliiOHHBIH
OpHUrvHaza HOMEDP
npodeccCHOHATEHOTO
cTaHaapTa
BozmoxHsie Nnxenep
HaVMEHOBAHHS Unxenep Il kateropun
JIOJKHOCTEH, Umxenep Il kareropuu
npodeccuii Hmxenep I kareropuu

WmkeHep 1o HaJIaJKe U UCIBITAHUSIM

Wmxenep no Hajagke U ucnsltanusM 1 xkareropuu
Nmxenep mo Hanazke U ucnbiranuaM I kareropun
WmxeHep 1o HaJaAKe U UCIBITAHUAM | KaTeropuu

TpeGoBanus K
obpa3oBaHuIO ¥
00y4EHHIO

Bricitree o6pazoBanue — GakajiaBpuar

TpeGoBaHu K OIBITY
HPaKTHYECKOi paboThI

Jlnsa mo/mKHOCTE# ¢ KaTeropuei TpedyeTcs onbIT pabOTEI B JOJDKHOCTH €
Goliee HU3KOI (MpeAMmecTBYIOMEH) KaTeropueil He MEHee OHOTO rofia

OcoOrle yclioBUs
Jomycka K pabore

Ipoxoxenue 00s3aTeNbHBIX MpeBapUTEIbHBIX B IEPHOJUICCKHX
MEIUIIUHCKAX OCMOTPOB

Bo03MO>XHBI OrpaHUYEHHs], CBsI3aHHBIE ¢ HOpMOii HOMyCcKa K HHpopManuy,
COCTaBIIAIONIEH TOCYyIapCTBEHHYIO TalHy

Hanuuwe II rpynimsl mo 351eKTpoOe30nacHOCTH

I[TpoxoxeHue 00y4eHHs [0 OXpaHe TPYZa U IPOBEPKH 3HAHHIMA
TpeGoBaHUii OXpaHbI TPyJa

OGyuenue MepaM IOXKapHOH 6€301aCHOCTH

Hpyrue

XapaKTEPUCTUKH

IIOHOJ'IHI/ITCJIBHBIG XapaKTCpUCTUKH

HaumeHoBanue Kon HaumeHoBanue 6a30B0Oi IPyIIILL, JOIDKHOCTH
JIOKYMEHTa (mpodeccun) Wiv CIENHANLHOCTH
OK3 2141 HuxeHephl B IPOMBIIUICHHOCTH U Ha IPOM3BOJICTBE
EKC - Hnxenep
- Vmxenep 1o HajlaJke ¥ UCIIBITAHUAM
OKIIATP 22446 Wnxenep
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22618 WxeHep 1o HajlaKe U UCIIBITAHUAM

OKCO

2.15.03.02 Texnonornueckue MalMHbL B 000pyI0BaHHE

2.22.03.01 MarepuasnoBezieHHE ¥ TEXHOJIIOTHH MaTEpPHAIOB

3.2.1. TpyaoBas GpyHKuus

HaumeHnoBaHue

IlporcxoKAeHHE TPYIOBOMH
hyHKIIH

ITpoBenenue HUOKP B o6nactu co3anus
CIIeUANBHBIX TOKPBITHI M TEXHOJIOTHI MX YpoBeHE
Kon | B/01.6 (omypoBeHsB) 6
H3TOTOBJICHUS METOAAMH OCaXKICHHA B N A—
BakyyMe JJis BHeITHUX noBepxHocTed KA
UM
Opurmwan X 3auMCTBOBaHO U3
OpHMIMHAJIA
Kon PeructpauroHHbIA
OpHTHHANA HOMEp
npoteccHoHANTEHOTO
CTaHaapTa

TpynoBble NeACTBUSA

Ilouck W aHaNIM3 HaydyHO-TexHUYeckod wuHdopmanmu (manee — HTH) B
00J1aCTH CO3AaHHUS CIIEHATBHBIX TOKPBITHI U TEXHOJIOTHH HX H3rOTOBJICHHUS
METOJaMH OCaXIE€HHd B BaKyyMe JUIi BHeIIHMX moBepxHocTedh KA B
CIIPaBOYHOM JHUTEpaType, CHENUAIBHBIX MEPHOJMYECKHX H3JaHHUAX, B
MH(OPMAMOHHO-TEJIEKOMMYHHKAIIMOHHOM ceTH «HTEpHET», B MATCHTHBIX
6ubmorekax

Paspa6oTka mpeyioXKeHH# B IUIAH NEPCHEKTUBHBIX pabOT MO CO3JaHHIO
CHENMAILHEIX HOKPHITHA M TEXHOJNOTMH HMX H3rOTOBJIECHHMS METOIaMH
OCaX/IEHHs B BaKyyme /Ul BHENIHUX noBepxHocTed KA

[InasupoBaHue OSKCIIEPMMEHTOB MO ONPOOOBAaHMIO HOBBIX COCTaBOB H
TEXHOJIOTHII M3FOTOBJCHHS CIENHAIbHBIX TOKPBITHH JUId  BHEIIHUX
moBepxHocTelt KA

[ToAroToBKa MPOEKTOB OPraHH3aMOHHO-PACIOPSAUTENBHBIX JTOKYMEHTOB,
HOpOrpaMM M METOAWK WCIBITAHHMH, TEXHHYECKHUX 3a/IaHUH MO CO3JaHHIO
CHEIMANLHEIX IOKPHITHA M TEXHOJOTMA HX H3rOTOBICHUA METOJaMHU
OCaXICHH B BAKyyMe JUIi BHEIMHUX noBepxHocTed KA

M3roToBiIEHNE OINBITHEIX 00Pa3loB CHENHAIBHBIX OKPBHITHH /IS BHEIIHUX
nosepxHocTelk KA MeTomaM# OCaXIEHHSA B BaKyyMe B J1abopaTOpHBIX
YCIIOBHAX

TIpoBeeHre TabOPATOPHBIX SKCIEPUMEHTATBHBIX HCCIEI0BaHMM 00pa3LoB
CIeNUANBHBIX IIOKPHITM JUIs BHemHHMX noBepxHocTedl KA cormacHo
IIpOrpaMMaM H METOJMKaM HCIBITAHHI Ha COOTBETCTBHE pa3pabaThlBacMBbIX
CIIENHAANBHBIX TOKPHITHI TpeOOBaHUAM TEXHUYECKHX 3aaHUI

[MoxroToBka K NyONHMKAlMX HAayYHBIX CTareH, OQOPMIIEHHE TEXHHYECKHX
OTYETOB, INPENOCTABIECHHE MaTepHaloB A OQOpMIICHHMS MaTeHTa Ha
n300peTeHme

PazpaGoTka OpeIoKeHHH B IUIaH pabOT OpraHd3aiud IO CO3JaHHUIO
CHEUUANBHEIX [OKPHITAM M TEXHOJOIMHA HX H3TOTOBJICHUS METOJaMU
OCa)KIeHHs B BaKyyMe Il BHEIIHUX noBepxHocTed KA

[IpoBesenne paGoT MO HAHECEHHIO CHENHANLHBIX MOKPHITHH JUIs BHEINHHX
nosepxHocTeil KA, ux npeaBapuTeNbHbIE ¥ KBATH(GHKAMOHHBIC HCITBITAHHA
Ha 00pa3iax-MMHATaToOPax M SJIEMEHTaX H3ACIHs




12

Heo6xoxuMeie yMeHHs

OcylecTBIATE  HAay4HO-HCCIENOBATeNbCKylo  pabory B obmacTu
COBPEMEHHOTO  MAaTepHAIOBEJICHHS, CO3JaHHsd HOBBIX  MAaTepHaJIoB,
HCCIIEIOBaHMS HX CBOMCTB, pa3pa0OTKH TEXHOJIIOTHM HUX IOTyYeHHMH,
KOHCTPYMPOBaHHUS MaTEpUAJIOB C 3aJJaHHBIMM CBOHCTBAMH

IMonyuyate u o6GpabareiBaTh MHPOPMALMIO M3 Pa3MYHBIX HMCTOYHHKOB,
HCOOJB3Ys COBpEMEHHBIE WH(OPMAlMOHHBIE TEXHOJIOTHH, KPHUTHYCCKH
OCMBIC/IMBATh IOJYYEeHHYI0 HHGOPMaIHIO, BEIAEIATE B HEH IIaBHOE

BectH caMoCTOATEIBHO B B COCTaBe T'pYIIILI Hay‘IHBIﬁ IIOHUCK, pe€aiu3ys
CIICHAIBHBIC CPCACTBA U METOABI

BrinensaTh 37€MEHTEI HOBU3HEI B pa3pa60TKe, OLCHHUBATE IICPCIICKTHBHOCTH
IIOJIYYCHHBIX PE3YJIbTATOB

TTonb30BaTbCs HHOCTPAHHBIM SI3HIKOM HAa YPOBHE YTE€HHS M MOHHMAaHUA
TEXHHYECKHX TEKCTOB B 00JIacTH pa3pabOTKH CHEIUANbHBIX MOKPHITHH H
TEXHOJIOTHH HX HW3TOTOBJIICHUS METOJAaMH OC@XKICHHSA B BaKyyMe s
BHEITHHUX noBepxHocTel KA

[InaHMpOBaThL SKCIEPHMEHT, B TOM 4KCIie MHOTO(aKTOpHEI, 06pabaTsiBaTh
U aHAJTH3UPOBATDH €T0 PE3YIILTAThL

HccnemoBars  CBOMCTBA  CHENUAIBHBIX IMOKPBITMA HA  HMEIOIIMXCA
o6opyaoBaHuM U Tpudopax

PaGoTaTh C KOMIBIOTEPOM Kak CpEACTBOM YyIpaBlieHHs, paborath ¢
IpPOrpaMMHBIMH CPEeCTBAMH OOIIETO M CIIELUATbHOr0 Ha3HAYECHHS

IIpou3BOANTL aHAIM3 BBIBIEHHBIX TEXHMYECKHX W OpraHH3alMOHHBIX
npo6IieM, OnpeeNsIOIHUX Ka4eCTBO CIEIHATbHBIX NOKPHITAM, Ha 0Opa3nax-
MMHTATOpaXx u neMenTax KA

HeO6XOZ[I/IMHC 3HaHUA

(OCHOBBI ONITHKH

TennomaccooOmeH B Pa3IMUHBIX CpEAAX, B TOM YUCJIC B BAKYYMC

OCHOBBI BAKYYMHOH TEXHHKH

BiusHue napineHus cpeapl Ha CBOMCTBA TBEPABIX TCI

®dusuueckre NPUHIUIOB U 00Opy[NOBaHHE UL CO3JaHHMs M W3MEPEHUA
BaKyyma

XapaKTCpI/ICTI/IKI/I OKOJIO3EMHOI'0O ¥ MCKIIAaHCTHOIO IIPOCTpaHCTBA H
OCHOBHBIC (bPISI/I‘-ICCKI/Ie IIPHHIHXIBI KX BIWSIHAA HA CBO#iCTBa MaTcpHuajIoB

OcHOBHBIE (M3HUECKHE NPHHIMIBL, METOIbI U CPEIACTBA HEpa3pyIIAOIETo
KOHTPOJISI CBOMCTB MarepHajioB

CrocoObl IIpHIMEHEHHs M3BECTHBIX (M3UYECKHX ABICHHH H 3(dekToB B
TEXHOJIOTHYECKHX IIpoueccaXx oOpabOTKH, H3TOTOBJICHHS, WCIBITAHMUIM
MaTepHaIOB U IIOKPHITHI U B JUATHOCTHKE CBOHCTB MaTEPHAIIOB ¥ OKPBITHH

OCHOBBI TEXHOJOTHH BaKyyMHBIX MOKPBHITHH — (M3HYECKME NPUHIIMIIEL
METO/IBI U CPEACTBA IOJTrOTOBKH MOBEPXHOCTH J€TAllCll Mepel HaHSCCHHEM
NOKPBITHi; (U3MYeCKHe MpPHHLMNBL, METOABI W CpelCTBa CO3JaHHA
MOKPBITHH, YIpPaBiICHUS TEXHOJIOTHYECKHMMM [IapamMeTpaMH M KOHTPOJIA
Ka4ecTBa MOKPHITHI pa3IM4HOr0 Ha3HAYECHHS

dusnyeckue NPHUHIAIBI, METOABI H CPENCTBAa HCHBITAHHH MaTepHANIOB U
IIOKPHITHIi Ha CTOMKOCTb K BHELIHUM BO3JACHCTBHAM (XMMUYECKHM, HU3HKO-
MEXaHMYECKHM, MOHH3HPYIOIIMM H3Iy4EHHAM, IOTOKaM 3apsDKEHHBIX
YacTHIl, aTOMAapHOMY KHCIOPOZY)

duzndeckmne [IPHHIMIIBI 1 METOABl yCKOPCHHA HCNBITAaHUN U (bn3nqec1<ne
OIrpaHHYCHHUA Ha CTCIICHb YCKOPCHHUA

OcHosst ycrpoiictBa KA

OCHOBBI CTaHJapTH3aluXA U METPOJIOTHH

Teopust pemeHs N300pETaTEILCKUX 33139
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HpaBOBBIe OCHOBBI PIH)I(CHCpHOfI JACATCIIBHOCTH

IIpukinagHble KOMIBIOTEPHBIE IPOrpaMMBbl sl pabOTEI ¢ JOKYMEHTAIUEH B
9JIEKTPOHHOM BHJIE

IpuKIagHBlc KOMIIBIOTEPHBIE MpPOrpaMMBl JUIA  CO3JAaHHSA TEKCTOBBIX
JIOKYMEHTOB, 3JICKTPOHHBIX TaOJIHII, TOPSAOK paboTel B HUX

WuocTpanHeli sM3BIK B 00BEMe, HEOOXOAMMOM [UIA B3aMMOAEHCTBHA C
3apyOeXHbIMHU CIIELHATACTAME U NONYYeHHsS HHPOPMAIMH K3 3apyOeKHBIX
HCTOYHHUKOB B 00J1acTH pa3pabOTKH CIIENHMAIBHBIX MOKPBITHH H TEXHOJIOTHIMA
UX H3TOTOBIECHHS METOJaMH OCKAEHHS B BaKyyMe JUI1 BHENIHHX
noBepxHocteit KA

FOCYI_IapCTBCHHLIC, OTpacCJIeBbIC CTAHAAPTHI, CTAHAApTbl OpranM3ali H
TEXHHYCCKHC PCrJIaMCHTBI, IIPUMEHSACMBIC IIPpH pa60Te CO CricHHAJIbHBIMH
INOKPBITUSIMH

TpeGOBaHI/ISI CHUCTEMbI MCHC/DKMCHTA Ka4€CTBA Oprann3aiun

TpeGoBanust oXpaHbl TPy1a ¥ IPOMBIILICHHOH 0€30IIaCHOCTH

Hpyrue
XapaKTEPUCTHKH

3.2.2. TpynoBas pyHKIHUSA

HaumeHnoBanue

[poucxoxaeHue TpyAOBOH
¢dbyHKITAM

IMoaroroska pabodeit 1 KOHCTPYKTOPCKOM
JOKYMCHTAIlUW U CTaHAAPTOB Oopra’nu3annu
VpoBeHb
oTpaciii) no CO34aHAI0 CIICIIHAIBHBIX
(otp ?, 9 Kox | B/02.6 | (nomyposens) | 6
IIOKPBITHHU U TCXHOJIOTHH BX HU3TOTOBJICHUA I(BaJ'II/I(bI/IKaIII/II/I
METOJaMU OCAXKACHHA B BaKyyM< A
BHeIHHUX nosepxHocrer KA
3auMCTBOBAHO M3
OpuruHan X
OpUTHHAJIA
Kon PeructpaupoHHBIH
OpHTHHAJA HOMEP
podecCHOHANTLHOTO
CTaHaapTa

TpynoBsie aeficTBus

Pa3paGoTka IPOEKTOB IUIAHOB COJEpKaHHs pabodved M KOHCTPYKTOPCKOH
JOKYMEHTAIMM ¥ CTaHJapTOB OpraHM3alud (OTpaciu) MO CO3JAHHUIO
CHENMAIBHBIX IOKPHITH M TEXHOJNOTMH HMX H3TOTOBIEHHS METOIAMHU
OCa)XKIEHHUA B BaKyyMe JUlsl BHEIIHHX noBepXHocTed KA

IIpoBeneHne ananu3a IOMHOTHl HMMEIOMMXCS [OAaHHBIX M IOIy4eHHE
HEJOCTAIOIMX AAHHBIX II0 CO3JAHMIO CIIEIHATIHBIX TOKPBITHH B TEXHOJIOTHH
MX H3TOTOBIEHUS METOJAaMH OCAKAEHHS B BaKyyMe [UIi BHEIIHUX
noBepxHocteit KA

IogroToBka mmpoekra pabodel M KOHCTPYKTOPCKOHM MOKyMEHTallMd H
CTAaHJApTOB OpTraHHU3aUUH (OTPACIH) IO CO3JAHHIO CIEUHMATBHBIX OKPHITHH
H TEXHONIOTHM MX H3rOTOBJICHHS METOJaMHM OCAKICHHA B BaKyyme UL
BHEIIHHX moBepxHocTeld KA

ITpoBepka mpoekTa pabodelt M KOHCTPYKTOPCKOH JOKyMEHTAllUH H
CTaHIApPTOB OpTaHW3alKMK (OTPACH) Ha COOTBETCTBUE TpeGoBanusaM ExuHoi
CHCTEMEI KOHCTPYKTOPCKOH JOKYMEHTAIlMH

AHanu3 paspalOTaHHBIX CTaHJAPTOB Ha COOTBETCTBHE MEXIYHApOXHOMY
HAYYIHO-TEXHUYECKOMY YPOBHIO
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CornacoBanue, KOPPEeKTHPOBKa W YTBEPXKIECHAE pa3paboTaHHOH pabodei u
KOHCTPYKTOPCKOM JOKYMEHTALlMH W CTAaHJapTOB OpraHHM3ayH (OTPaciiH) 1o
CO3IAaHHIO CHOENHAIbHBIX IOKPHITHH W TEXHOJOTMH MX W3rOTOBIECHHS
MeTO[aMH OCaXAEHHs B BAKyyMe JUIs BHEITHUX NoBepxHocTel KA

BHeceHne WM3MEHEHHH B CyHIecTBYIOIHE Pabodyi0 M KOHCTPYKTOPCKYIO
NOKYMEHTALMIO M CTaHAAPTHl OpraHM3aluH (OTpaciv) IO CO3JAHHIO
CIELMANLHEIX MOKPHITHA M TEXHOJNOTMH HX H3TOTOBIEHHS METOJAMHU
OCaXX/ICHMS B BaKyyMe JJIs BHEITHHX noBepXHocTed KA

HeoOxoauMele yMeHUS

Co3maBaTh M DPEJAKTHPOBATH TEKCTHl NPOQecCHOHAIBPHOrO Ha3HAYEHH,
aHAM3HPOBATh JIOTUKY PAcCyXICHHH M BHICKa3bIBAHMMH

Pa6oTarh ¢ KOMIIBIOTEPOM Kak CpeICTBOM YIpaBICHHs, paboTaTh ¢
IPOrPaMMHEIMH CPeJICTBAMH OOIIETO M CENUAILHOr0 Ha3HaYEeHUS

PaspabatbiBaTh cofiep)kanue pabodeil 1 KOHCTPYKTOPCKOM JOKYMEHTAI[MH ’
CTaHJApPTOB OpraHU3aluy (OTPACIH) IO CO3JAHUIO CIENHANBHEIX TOKPBITHIA
U TEXHOJIOTMM WX H3TOTOBJICHHS METOJIaMM OCaXKICHHMSA B BaKyyMme s
BHEIHKUX nmoBepxHocTed KA

O(I)OpMJI}ITB JCKH3bI K YCPTCIKHU THNNOBBIX I[eTaJICf;I, YUTATh YCPTCIKU

AHanM3¥poBaTh  HOPMATHBHO-TEXHHYECKYI0O H  HAYYHO-TEXHHYECKYIO
JITEPATYPy

OCYH.[CCTBJISITB corjiaCoBaHuc pa3pa60TaHHHx JOKYMCHTOB Cc
3aUHTCPCCOBAHHBIMU TTOAPA3ACTICHUAMHI

Ilonb3oBarecs HUHOCTpaHHBIM A3BIKOM UL PEIICHUA 3aliad II0 IIPOBEPKE
COOTBETCTBHA pa3pa6aTr>IBaeMHx JOKYMCHTOB MEKAYHApOAHOMY HAay4HO-
TCXHHYCCKOMY YPOBHIO

Heob6xoauMple 3HaHUSA

OrtpacJieBsie CTaHIAPTHI 10 0GOPMIIEHHIO TEKCTOBBIX JOKYMEHTOB

Crangaptsi EnquHol cHCTEMBI KOHCTPYKTOPCKO#M JIOKYMCHTAIMH

MHOCTpaHHBI s3BIK B 00BbEME, HEOOXOAMMOM [JId B3aMMOICHCTBHS C
3apyOEXKHBIMH CIIEIMATHCTAME U T0Jy9eHHs HHpOpManun 13 3apyOeKHbIX
HCTOYHHMKOB B 00JAaCTH pa3pabOTKH ClIeNHANbHBIX MOKPBITHH U TEXHOJIOTUi
UX HU3TOTOBJIEHHMS METOAaMH OCQKACHHS B BaKyyMe€ M BHEHIHHX
noBepxHocteit KA

OCHOBBI BAKYYMHOH TEXHHKH

Biusaue naBieHus CpcAbl HA CBOIICTBa TBEPABIX TEJI

dusnueckue NPUHOUNBI ¥ 000pyJOBaHHME I CO3JaHHA W H3MEpPEHHS
BaKyyMma

(OCHOBEI OIITHKH

XapaKTepI/ICTI/IKH OKOJIO3EMHOTO H MEXKIIJIAHCTHOI'0 IIPOCTpPAaHCTBA H
OCHOBHBIC (I)I/ISI/I‘-ICCKI/IC INPHAHUUIBI UX BJIUSHHS Ha CBOIICTBa Mar€puajlioB

OcHOBHBIE (I)I/IBI/I'-IGCKI/IC MPHUHIMIEBI, MCTOABI U CPEACTBA HEPA3PYIIAIOLIETO
KOHTPOJIA CBOICTB MarepualioB

CriocoOBl PHMEHEHHS H3BECTHBIX (M3HYECKHX SBICHHU U 3(1)q)eKTOB B
TEXHOJIOTMYECKMX Ipomeccax oOpabOTKH, HW3TOTOBIEHHUs, MCIBITAHHUIA
MAaTepHAIIOB M TIOKPHITHIi ¥ B IAATHOCTHKE CBOHCTB MATEPUAIOB U OKPHITHH

OCHOBBI TEXHOJIOTHH BaKYYMHBIX MOKPHITHH — (H3MYECKHE NPHUHIHIELL
METO/IBI H CPEACTBA MOATOTOBKA IOBEPXHOCTH JETANICH Iiepe/l HaHeCCHHEM
TOKpHITHii; (U3MYeCKHe IPHHIUNL, METOAbl W CPEICTBA CO3JIaHuA
MOKPBITHiA, YIpaBIeHHS TEXHOJOTHYECKAMM MapaMeTpaMh M KOHTPOJI
Ka4eCcTBa MOKPBITHH Pa3IMIHOro Ha3HAYCHHUS
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®u3uueckre NPUHUOMIBL, METOABI M CPEICTBA HCIBITAHHH MaTepualoB U
TIOKPBITUH Ha CTOMKOCTD K BHEIUHUM BO3/ICHCTBUAM (XMMHUECKUM, (QH3HKO-
MEXAHHYECKUM, HOHM3UPYIOIIUM H3TyYCHHSAM, INOTOKaM 3apsiKEHHBIX
YaCTHII, ATOMApHOMY KUCIIOPOAY)

duzpueckue IIPUHITAIIBI © METOAbI YCKOPCHHA HCHIBITAHNN H (1)I/I3I/I‘-IGCKI/IG
OrpaHMYCHHUA HA CTCIICHL YCKOPCHHS

IIpukiaHbiec KOMIBIOTEPHBIE IPOrpaMMBI sl paboThI ¢ JOKYMEHTAIUeH B
9JIEKTPOHHOM BHJIE

HpI/IKIIaI[HBIC KOMIILIOTECPHBIC [POrpaMMBl  JUIA CO3JaHUA TCKCTOBBIX
JOKYMEHTOB, 3JICKTPOHHBIX TaGJ'II/II.I, OPAAOK pa6OTBI B HUX

Tpe60BaHI/ISI CHUCTEMBI MCHCDKMCHTA Ka4CCTBA Oprann3aliu

Tpe6GoBanus oxpaHbI TPy/ia M IIPOMBINIICHHOH 0€301IaCHOCTH

Hpyrue

XapaKTEPUCTHKH

3.2.3. TpynoBas pyHKIHSA

COHpOBO)KI[CHI/Ie H KOHTPOIJIb IIPOIIECCOB

0oTpabOTKH, UCTIBITAHUA M BHEAPCHUS YposeHb
HavmeHoBaHHe TEXHOJIOTUH H3rOTOBJIEHUS CIICIINAIBHBIX Kon | B/03.6 (noxypoBeHb) 6
IOKPBITHI 1711 BHEITHUX MToBepXHocTel KA KBATH(HKALIMH

METOJAaMHU OCAKIACHHA B BAKYYME

TpoucxoxacHue TpYAOBOi
hyHKIIH

3alMCTBOBAHO M3

OpurmHan X
OpUTHHAIIA
Kon PeructpannoHHbIl HOMEp
OpHrHHaia npo¢ecCHOHATBHOTO
crangapTa

TpynoBsle neHCTBHS

Pa3pa60TI<a pCKOMeHIIaI.II/Iﬁ 10 TEXHOJOTMYECCKHM PEXKHAMaM HU3rOTOBJIICHHA
CIICITHAJIBHBIX HOKpBITI/Iﬁ A1 BHCIITHHUX HOBCpXHOCTeﬁ KA wMeromamu
OCaXICHHUA B BAKYYMC

OTpa6OTKa TEXHOJIOTUUECKNX PEXKHMOB H3TOTOBICHUA CIICHHAIBHBIX
HOKpI:ITI/Iﬁ A4 BHCIDHHUX HOBerHOCTeﬁ KA wMetogamu ocaxAcHUsS B
BaKyyMe€ B IIPOU3BOJICTBEHHBIX YCJIOBHAX

Pa3paGoTka mporpaMM M METOIMK H3TOTOBJICHHS CNENMATBHBIX MOKPBITHIA
JUIs BHeHIHMX IoBepxHocTedi KA MerozaMu ocaxIeHHsS B BaKkyyme B
IPOM3BOACTBEHHBIX YCIOBHAX

[IpoBepka BHIIOJHEHHMS TpeOOBaHMH K TOATOTOBKE O0OPYHOBaHUS,
TEXHOJOTHYECKHUM pEeXKAMaM, YHCTOTE IMOMEHICHHS, YCIOBHSIM XPaHCHHS
3arOTOBOK U JeTaleii CO CHCHUATBHBIMH IIOKPBITHSMH JUIS BHEIIHHX
noBepxHocTeit KA

[IpoBeseHne pabOT IO  OCYIIECTBICHHIO KOHTPONIA XapaKTEPUCTHK
CHenUANBHBIX IOKPHITHA Juisi BHemHHMX moBepxHocTelh KA B mpomecce
M3rOTOBIECHUS METOJAaMH OC@KAEHMS B BaKyyMe€ Ha COOTBETCTBHE
TpeGOBaHHSIM HOPMAaTHBHO-TEXHHIECKON TOKYMEHTALIUH

Pa3pa60TKa HpCIIJ'IO)KCHI/Iﬁ B [EPECYCHb TOYCK KIIIOYUCBOIO U 00s13aTeNBHOTO
KOHTpPOJIZ IPOHCCCOB OTpa60TKI/I, HCIBITAHNH H BHEJIPCHN TEXHOJIOTHI
N3TrOTOBJIICHUA CIICITHAIIBHBIX HOKpI:ITI/Ii/'I JUIA BHCIIHHUX HOBGpXHOCTCfI KA
METOAaMHU OCaAXXACHHA B BAKYYME
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I[IpoBeeHre aBTOPCKOTO HA30pa 3a MPOLECCaMH OTPAOOTKH, UCIBITAHUN M
BHEAPEHHSA TEXHONOTHH W3TOTOBICHUS CHENHANBHEIX TOKDBITHA U
BHEIIHHUX IoBepxHOCcTei KA MeTomaMu ocakIeHHs B BAKyyMe € BBLITYCKOM
aKTOB II0 PE3YJIBTaTaM OCYIIECTBIEHHOIO KOHTPOII

Heo6xonuMble yMeHHs

OCyIIecTBAAT  IPOM3BOJCTBEHHO-TEXHONOIMYECKYIO  JIEATEIIbHOCTS,
o0ecleunBalomyl0 BHEJpPEHHE M OKCIUIyaTal[Mi0 HOBBIX Ppa3pabOToOK,
NpAMEHEHAC M JHATHOCTHKY CHENMAIBHBIX IOKPHITHH JJIs BHCLIHMX
noBepxHocTell KA

UccnenoBars CBOMCTBA CHOENHMAIBHBIX MOKPBHITHH Ha  MMEIOIIUXCS
000pyI0BaHAM U NIpHdopax

Hcnonp3oBath TCXHUYCCKHUE CpeacTBa N3MEPCHUA u KOHTPOJIA,
HCO6XOIII/IMBIG IIpa CTaHJapTu3salunl H CepTI/Iq)I/IKaIII/II/I CIICIIHAJIBHBIX
HOKpBITI/Iﬁ u IpoIECCOB ux OoJIyucHu4, HCIBITAaTCJIBHOIO Hu
IIPOMU3BOACTBCHHOT'O 060py1[0BaHHSI

OcymecTBIATE paboTy ¢ NEPCOHAIBHBIM KOMIBIOTEPOM Ha YpOBHE
YBEPEHHOTO T0JIb30BaTEN

Co3jiaBates u pE€aaKTHPOBaTL TEKCTBL I'IpO(bCCCI/IOHaJ'IBHOFO Ha3zHA4YCHU,
AHAIIM3HUPOBATH JIOTUKY paccymeﬂnﬁ H BBICKa3bIBAHUM

HeobOxonuMeie 3HaHHS

Texnuueckue XapakKTECPpUCTUKH TEXHOJIOTUYECKOI'O HCIIBITATCIBHOIO
060py110BaHn;1, METOANKHN UCIIBITAHUSL

Opraau3anioHHas CTPYKTypa MOApa3AeIcHHA U OpraHu3aliy

OcHOBEI TeIIOMaccooOMeHa B Pa3In4dHBIX CpelaX, B TOM 4YHCJIC B BAKYYMC

OCHOBBI BAKYYMHOH TEXHHKH

Biunauue nasineHus Cp€Abl HA CBONCTBA TBEPABIX TEJI

duspueckye NPUHIMNGEI A 000pYAOBaHHE IJI CO3JAHUS H H3MEPEHHS
BaKyyMa

OCHOBBI OIITUKHA

OcHOBHBIE (bl/ISI/I‘IeCKI/IC IpHHIOMUIIBI W PE3YyJbTAThI B3aHMOJICIICTBUA
3JIEKTPOMArHuTHOIrO M3JIyd€HHA C BCHICCTBOM

OCHOBBI BIHSHHS CJIaOBIX U CUJBHBIX SJIEKTPHYCCKUX U MarHUTHBIX moJie
Ha CBOMCTBA rasos, )I(I/IlIKOCTei/‘I, TBCPABIX TEJI

OCHOBBI BITUSHHUS CPe/Ibl U Pa3/HYHBIX BHEIIHAX BO3ACHCTBHMN (XAMHYECKHX,
MEXaHMYEeCKHX, aKyCTHYECKHX, OJICKTPOMAarHMTHBIX) Ha  CBOMCTBa
MaTEpPHAIOB

OCHOBHEBIE (bmnqecmle TPHHIMIIEI, METOABI U CPEACTBA HEPA3PYIIAIOIICTO
KOHTPOJIA CBOICTB MarcpuajioB U }Ie(i)CKTOB B HHX

CriocoOBl IpUMEHEHHsS M3BECTHBIX (U3MYECKHX sBICHHH H 3(dekToB B
TEXHOJIOTHYECKMX Ipoleccax oOpabOTKH, H3rOTOBJICHHSA, HUCIBITAHUH
MaTepHAIOB M TIOKPHITHI U B IUATHOCTHKE CBOHCTB MaTEPUAIIOB ¥ OKPBITHH

OCHOBBI TEXHOJIOTMH BAaKYYMHBIX IOKPHITHH — (H3HYECKME IIPHHIHIIBL,
METOJIbI H CPECTBA MOATOTOBKY IIOBEPXHOCTH JIETANICH Nepe/l HaHeCCHHEM
MOKpBITHiA; (U3MYECKHe IPHHINNBL, METOAbl W CPeJICTBAa CO3JaHuA
IOKPBITHM, yIpaBICHUS TEXHONOTHYECKMMH IlapamMeTpaMH H KOHTpPOJLL
Ka4eCcTBa HOKPBITHH pa3IMYHOrO Ha3HAYECHUS

du3nyeckye NPHUHIMIE, METOIBI M CPEJACTBA HCIBITAHWA MarcpualioB M
OKPHITHI HA CTOHKOCTH K BHELIHHM BO3JCHCTBHAM (XMMHYECKUM, H3HKO-
MEXaHMYECKMM, HOHH3UPYIOIIUM H3IY4EHHAM, IIOTOKaM 3apsHKEHHBIX
YacTHII, ATOMApHOMY KHCJIOPOLY)

dusnyecKue MPHHIMNEL H METOAbl YCKOPEHUs HCIBITAHAN M (u3uiecKue
OrpaHMYEHHs Ha CTENCHb YCKOPEHHS
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IIpuKIiaqHble KOMIIBIOTEPHBIE IPOTPaMMBI Il pabOThI C JOKYMCHTAIMEN B
9JIEKTPOHHOM BHJE

HpI/IKJIaI[HI)Ie KOMIIBIOTCPHEIC IIpOrpaMMbl  JIs1  CO3JaHHA TCKCTOBBIX
JOKYMEHTOB, 3JICKTPOHHBIX Ta6III/II.I, IIOPpAa0K pa60Tl'>I B HUX

TpC6OBaHI/ISI CHCTCMBI MEHCIDKMCHTA KavUCCTBa Oprain3aliuu

TpeGoBaHus OXpaHsl TPY/Ia M IPOMBIIIIEHHON 6€30I1aCHOCTH

Ipyrue -

XapaKTEPUCTHKH

3.2.4. TpynoBas pyHKuHSA

Abgaims u OLICHKa pa60T1>1 CIICIUAJIbHBIX
- YpoBeHb
MOKPBITHH, CO3JaHHBIX METOJaMH OCAXKICHUSA
Hanmerosanue DEITHI, CO31 A TSN Kou | B/0A6 | (moayposern) | 6
B BaKyyMe Ji1 BHCIIHHX [TOBCPXHOCTCH , B KBaJII/I(l)I/IKauI/IIrI
Mpo1ilecce dKCIUTyaTallii
ITpoucxoxneHue OBOM HMCTBOBAHO U
p o TPy Opuruman X 3a OBaHO M3
GbyHKIMH opHruHana
Kon PeructpaunoHHsli HoMep
OpHWrHHANA mpodeccHOHAIBHOTO
cTaHzapTa
prﬂOBHe I[eﬁCTBHSI Ananuz Teneme’rpnqecxoﬁ PIH(bOpMaI.II/II/I 0 COCTOsSIHUU CIICITHAJIBHBIX

HOKPBITHH B Ipoliecce dKCIUyaTaruu B coctase KA

OQopMiIeHHE TEXHHIECKOTO OTYETa O CTOMKOCTH CHENHAIbHBIX MOKPBHITHI
s BHemHHMX moBepxHocteir KA K Bo3jeHcTBHIO (akTOpoB IIpH
SKCIUTyaTallu

Pa3pa6oTKa HHCTPYKIHf IO BOCCTAHOBJICHUIO CTIEIHANIBHBIX OKPBITHIMA IS
BHEIHMX MoBepxHOcTedl KA, HM3rOTOBIEHHBIX METOJAMH OCAKJICHUS B

BaKyyMe

Pazpa6oTka HMHCTPYKUHMH 110 KOHTPONIO CHNELMANbHBIX MOKPBITHA IJis
BHEIIHUX noBepxHocTed KA

OcylecTBieHHEe KOHTPOJIA COCTOSHMS — CIICIMAJIbHBIX MOKPBITUA IS
BHEIIHUX mHoBepxHocTeii KA B opraHusauuv ¥ TEXHHYECKOM KOMILIEKCE
(xocMozpome)

KOppGKTYIpOBKa JOKYMCHTAIIUX MO pe3yJbTaTaM SKCINTyaTallMH

Heob6xoaumbie YMEHUSA AHaJ'II/I3I/Ip0BaTB peajlbHOC COCTOAHHE  CICHHAIBHbLIX HOKpBITI/Iﬁ u
COOTBCTCTBHUEC HX TpCGOBaHI/IHM HHCTPYKUHUH I10 SKCILTYaTalluu

HaxonuTs onNTHMalbHBIE TEXHHYECKHUC PpCEIICHMA [0 YCTPAaHCHHIO
BBIABJICHHBIX HECOOTBETCTBUI

VHTepnpeTpoBaTh  NOKA3aTelnd  TeleMeTpudeckod mHbopMammu o
COCTOSIHMH CIELHAIBHBIX IOKPHITHH B MPOLECCE 3KCIUIyaTallMd B COCTaBe
KA

[lpuMeHATh JaHHBIE [0 PpeE3yibTaTaM OJKCIUIyaTalHH CIICHHANBHBIX
IIOKPHITHH 111 BHENTHUX NoBepXHOCTEH KA

AHa.HI/IfSI/IpOBaTB OIIBIT pa3pa60TKn H 3KCIulyaTallid  aHaJIOTHYHBIX
CIIClMalIbHBIX HOKpI)ITI/Ii;I

O606maTh NoJyYeHHbIE JAHHBIE

IMoaroTaBnuBarhk MPEUIOKEHUS O COBEPIICHCTBOBAHHMIO CHELHATBHBIX
TOKPELITHI ¥ TEXHOJIOTHH WX H3TOTOBIICHHS METOJaMU OCAXK/ICHHUS B BaKyyMe
JUI BHEIIHEX moBepxHocTeit KA

AHaTM3MpOBaTh W CHCTEMATH3HPOBAaTh MHGOPMANMIO C HCHONB30BAHHEM
O()HCHOTO MaKeTa IPHIOKCHUM
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OGpabaTeiBaTh, BBISABIATH M CHCTEMATH3HPOBaTh HMHPOPMALHUIO €
UCIIOJIE30BaHHEeM O(HCHOTO MAKeTa NPHIIOKEHUI

CocTaBisiTh, KOMIIOHOBAaTh M PENAKTHPOBATh TEKCTOBYIO M IpaguyUecKyro
4acTh pa3pabaThIBAEMBIX TOKYMEHTOB

CBOCBpeMEHHO COTJIaCOBBIBATh NpeAaracMplC TEXHHYCCKHE DPCIICHUA C
PYKOBOJUTEILIMU U NIPEACTABUTCILIMHA 3aKa3uHlKa

HeoOxoauMble 3HaHUSA

WHCTpYKUMH [0 KOHTPOJIIO COCTOSHMS  CIELMANBHBIX  IOKPBHITHH,
W3TOTOBJIEHHBEIX METOAaMH OCa)KIOCHHA B BaKyyMe JUId BHEIIHHMX
noBepxHocteit KA

WHCTPYKIMH 1O BOCCTAHOBJIECHMIO IOKDBITHH, U3TOTOBICHHBIX METOJaMH
ocaXJEHM B BAKYYMe I BHEIIHUX NoBepxHocTei KA

MeToOMKH aHanM3a M pacdeTa CTOMKOCTH CHEHHAIBHBIX ITOKPBITHA K
(hakTOopaM IpH SKCILTyaTalluu

CraHfapTHOe M CHELMalbHOE IPOrpaMMHOE OOECIEYeHHE Il pacycToB
CTOMKOCTH CIENMAIbHBIX IOKPBITHI K (JaKTopaM IpH SKCILTyaTalluK

OcHOBEI TeIuIoMaccooOMeHa B pa3JIMUHBIX CpeaAax, B TOM YHCJIE B BAKYYMC

XapaKTepI/ICTI/IKI/I OKOJIO3EMHOI0O W MCXKIUIAHETHOrO IMIIPOCTpaHCTBA H
OCHOBHBIC (bnanecxne IIPUHIMITEI UX BJIUSHUA Ha CBOiiCTBa MaTCpHaJIOB

OCHOBBI OIITHKH

OCHOBHLIG (1)143H‘1€CKHC IIPHHOMINBEL KW  PE3YIbTATHI B3aHMO/ICHCTBUSA
JICKTPOMArHUTHOTO U3JIYICHU C BCHICCTBOM

OcHoBHBIE (1)I/ISI/I‘ICCKI/IG [IpUHIHMIILI, MECTOOBL U CPEACTBA HEPA3pyIIaroIICro
KOHTPOJIA CBOHCTB MaTCpHUalIioB U Ile(I)eKTOB B HUX

duspueckye IPUHIMIBL, METOIBI M CPEICTBA HCIBITAHHH MarepualoB W
IOKPHITHH HA CTOMKOCTB K BHEIUHUM BO3JCHCTBUAM (XHMHYECKUM, PH3UKO-
MEXaHUYECKMM, HOHH3UPYIOIUM H3IY4YEHHAM, IIOTOKAM 3apsHKEHHBIX
YacTHI[, aTOMAapHOMY KHUCIIOPOAY)

du3pyecKye NPUHIMNLI U METOABI YCKOPEHHs HCIBITAHWH M (QHU3nYecKue
OrpaHHYEHHs Ha CTENEHb YCKOPEHHUs

TpC6OBaHH$I CHCTEMbI MEHC/DKMCHTA KQ4Y€CTBA Oprann3ainun

Tpe6oBanus oXpaHbl TPy/ia ¥ IPOMBIILICHHOH 6€30MacHOCTH

Hpyrue
XapaKTEPHCTHKH

3.3. O60o0mennas TpyaoBas GyHKUMA

Texuuueckoe YIIpaBJICHHUE IPOLIECCOM CO3AaHMs]

CIIELHAIBHEIX TIOKPHITHH U TEXHOIOTHH MX VposeHb
HaumeHoBaHHe Koxn C 7
HM3rOTOBJICHUSI METOIAMH OCAXKICHUS B BaKyyMe KBanuQyKaLmK
IUIsl BHEINHMX noBepxHOcTel KA
1(;1613(:)6I/I C’é:’{):ggﬂﬂe OBOIA OpuruHan X 3auMCTBOBAHO M3
i ToyA P OpHUrUHAJIa
byHKIK
Kon PeructpanyoHHbIH HOMEP
OpHMIHHANA npoecCHOHAILHOIO
craHaapra
BosMoxxHbIe Benymuit uHxeHep
HaHMEHOBaHHUS Beaymmii HH>XEHEp 10 HaIAJIKe M HCTIBITAHUAM
JOJDKHOCTEM,
npogeccui
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TpeboBanus K
00pa3oBaHUIO U
00y4eHHIO

Briciee o0pa3oBaHue — CIIEMAIATET HIIM MarucTparypa

TpeboBaHus K OIBITY
NpaKTU9IeCcKoit paboThI

He meHee naTH j1eT B 00JaCTH CO3/1aHKA CHIEHHATBHBIX TOKPHITHH U
TEXHOJIOTHI MX U3TOTOBJIECHUS METO/IaMH OCAXICHHSA B BAKYyMe JIIs
BHemHuX noBepxHocTed KA

OcoObie ycroBUs
JomycKa K pabore

IMpoxoxaeHue 06s3aTeNbHBIX MPEABAPHTEILHEIX U MEPHOIAYECKHUX
MEIUIIMHCKUX OCMOTPOB

Bo3MOXHBI OrpaHAY€eHus], CBs3aHHBIE ¢ GOpMOii HoImycKa K HHpopMaIuH,
COCTaBJIIOLIEH roCyJapCTBEHHYIO TalHy

Haynuune mo I rpymmst o 31eKTpo6e30IacHOCTH

IpoxosxaeHne o0y4eHHUs [0 OXpaHe TPyAa M IPOBEPKU 3HAHHIA
TpeboBaHUil OXpaHBI TPyAa

O6y4enne MepaM NOXKapHOH 6e30MacHOCTH

Hpyrue

XapaKTEPUCTHKH

JlononauTepHOE MpohecCHOHATEHOE 00pa30BaHUE — IIPOTPAMMEI
HOBBILIEHHS KBaTH(PUKAIIMH 10 IPOQIUIIO NEATEIbHOCTH

lIOIIOJIHI/ITeJ'IBHBIe XapaKTE€PUCTHKH

HanmeHoBaHMe Ko HaunmenoBanue 6a30B0ii rpynbl, JOJHDKHOCTH
JIOKYMEHTa (npodeccun) wiy cOENUAIBHOCTH

OK3 2141 WmxeHepsl B IPOMBIIUICHHOCTH ¥ HA IPOM3BOJICTBE

EKC - Benymuit naxesep

OKIIATP 42861 Wmxenep-pu3nKo-XuMHK

OKCO 1.04.04.02 Xumus, GU3HKa 1 MEXaHHKA MaTEpHAIoB
2.22.04.01 MarepuaoBeieHuE H TEXHOJIIOTHH MAaTepHaIOB
1.04.05.01 OdyHaMeHTaIbHAS U IIPUKIAIHAS XUMHS

3.3.1. Tpynosas pyHKIuSA

HanmeHoBaHue

ITporcxoxaAeHHE TPYI0BO#
GyHKUIIH

Texnuueckoe ynpasiieHHe paboTamMu 110
nposenenno HUOKP B obnactu co3ganust VposeHb
CIEIHAIBHEIX IIOKPHITHI U TEXHOJIOTHH HX Kox | C/01.7 : (momyposens) | 7
M3rOTOBJICHHS METOJIAMU OCAXKICHHSI B BaKyyMe KBAH(HKAIHH
JUIS BHEIIHKX moBepxHocTel KA
Opurmsan X 3arMCTBOBAHO W3
OpHUTHHAIA
Kon PeructpauimoHHEIA HOMEp
OpHTHHaIa npodecCHOHATBHOTO
cranaapTa

TpynoBbie aelicTBUS

KoopauHamus 1 IIaRKpoBanue pabot 1o moucKy 1 ananusy HTH B obnacta
CO3MaHMUS CIELUAIGHBIX IOKPBITHH M TEXHOJIOTHHM HX H3TOTOBJICHHS
METOIaMK OCaXJIeHHS B BaKyyMe /Ui BHeIIHHX ToBepxHocTed KA B
CIIPaBOYHOM JIUTEpAType, CHENHAILHBIX NEPHOAMYCCKHX M3JaHHAX, B
MH(OPMANMOHHO-TENeKOMMYHHKAIMOHHOMH ceTH «VIHTepHeT», B MATCHTHBIX
Ooubanorexax

OGob1ieHne pa3paboTaHHBIX IPEUIOXKEHHUIA B IIIaH IEPCTIEKTHBHBIX paboT U
B IUlaH paboT OpraHM3alW{ [0 CO3/JaHHIO CIEHMATBHBIX ITOKPHITHNA H
TEXHOJIOTHHI MX W3FOTOBIIEHHS METOJaMH OCaXICHHS B BaKyyMe JUld
BHeIHUX nosepxHocted KA
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KoopavHanus mpoieccoB HpPOBEICHUS SKCIEPUMEHTOB IO ONpPOOOBaHHUIO
HOBBIX COCTABOB M TEXHOJIOTHH M3rOTOBJIEHMS METOJAMH OCKICHHSA B
BAaKyyMe ClieqMaJIbHBIX TOKPHITHH JUI BHEIMHHUX MoBepXHocTeH KA

BrInyck # corjiacoBaHue OpraHU3alHOHHO-PAaCIIOPSAUTENBHBIX JOKYMEHTOB
Ha TpoBeieHue padoT, MPOrpaMM M METOIMK HWCIBITAHHH, TEXHHYECKHX
3a/laHAil Ha HOBBIE MaTepHaIIbl, 00pa3IlbI U HCIBITAHUH, IPUCTIOCOOTECHNM,
CIENUANBHYI0 OCHACTKY M HECTaHAApTHOEe 00OpyHOBaHHE AT OTPabOTKM
TEXHOJIOTHH ¥ M3TOTOBIICHHA 00pa3iloB CHENHMATbHBIX IOKPBITHI METOJaMH
OCaXXJICHWS B BaKyyMe

KOHTpOIIb U3rOTOBIIEHHS ONBITHBIX 00pa3loB CHENHMAILHBIX MOKPHITAM [T
BHemHUX moBepxHocTeit KA Meromamm ocaxIeHHS B BakyyMe B
J1a00paTOPHBIX YCIOBHIX

Koopmzmamm IIPOBCACHHUA JIaGOpaTopHI:IX SKCIICPUMCHTAJIbHBIX
HCCIICAOBaHUH 06pa311013 CIIENHAJIBHBIX HOKpI:ITI/Iﬁ corjiacHo nmporpamMmMamM
MCTOJHUKaM HCIIBITaHHII Ha COOTBETCTBUE paSPaGaTBIBaCMLIX HOKpBITI/If;I
Tpe6OBaHI/ISIM TEXHUYECKHX 3aJaHui

IMoaroToska K myOJMKAMK HAYYHBIX CTaTei, IPEAOCTABICHHE MAaTEPHAIOB
1 ohopMIIEeHHS TAaTEeHTa Ha N300pETCHUE

Koopauuauus mpoBefeHus paboT M0 HAHECEHHIO CIEIMANbHBIX HOKPBITHH
I BHEIIHHUX noBepxuoctedl KA, npeaBapuTeNbHBIX H KBATHPHUKAIMOHHBIX
MCHBITAaHMH JaHHBIX OKPHITHI Ha 00pa3nax-uMUTATOpax U snemenTax KA

HeobGxonumble yMmeHHs

OcylecTBIAT, ~ HaydHO-HCCIEAOBaTeNbcKylo  pabory B obnactu
COBPEMEHHOTO  MAaTepHAIOBEJICHUSA, CO3JaHMA HOBBIX  MAaTepHAaloB,
HCCIIEI0BaHM HMX CBOUCTB, pa3pabOTKU TEXHOJIOTHMM HX HOJY4YCHHS,
KOHCTPYMPOBAaHMS MaTepHaloB C 3aJaHHBIMH CBOHcTBaMM Ha O0ase
KOMIIBIOTEPHBIX TEXHOJIOTHM

OCyIIECTBIIATH TIOUCK U TIOJTy4eHHe HOBOM HH(OpMaIH, HeOOXOMUMOR it
pelenus 3a1ad B O0NACTH WHTErPAllMH 3HAHMH IPHMEHHTENBHO K cdepe
NEATENBHOCTH  IOJApa3[CieHNs, K  HHHOBAMOHHOM  JEATEIbHOCTH
OpraHu3aluu

Pa3pa6aTLIBaTB MCTOJHUKHA TECOPETUUCCKUX 4 SKCIICPUMCHTAJIBHBIX
HCCIIeIOBaHUHN 1 TECTHPOBAHMA MaTCpHajIoOB, IPOU3BOIUTH HCIIBITAHUA

ITony4aTts | oOpabateiBaTh  WMHGOpPMALMIO  H3  Pa3jIMYHBIX
ACTOYHHKOB, HCIIONB3YsS COBPEMEHHBIE WH(GOPMALMOHHBIE TEXHOJIOTHUH,
KPHTHYECKH OCMBICIMBATH MONYy4eHHYIO MH(QOPMAIHUIO, BHIIENATH B HeH
[JIABHOE

OreHuBaTh NEPCICKTHBHOCTD NOJYUYCHHBIX pE3YJILTATOB

[TnasMpOBATh SKCIIEPUMEHT, B TOM 4HcIe MHOrOaKTOpHEIH, 06pabaTsiBaTh
¥ aHAJIM3UPOBATH €T0 PE3YJIBTAThI

WccnemoBaTh  CBOMCTBA  CIENUAIBHBIX  IOKPBITHH Ul BHELIHHX
noBepxHocTell KA Ha nMeromuxcs 060pyIoBaHIU ¥ IIpHOOpax

PabGorate ¢ KOMIILIOTEPOM KaK CpeacTBOM YIIpaBJICHUA, paGOTaTB C
NporpaMMHBIMI CPEACTBAMI 06HICFO U CIICHAJILHOTIO HA3HAYCHHU A

[Ipou3BOAMTL aHATN3 BHIABICHHBIX TEXHMYECKMX M OPraHU3alMOHHBIX
rpobiieM

OpHEHTHPOBAThCS B KOHCTPYKIIHAX BBITYCKAEMBIX M KyPHPYEMBIX H3/IC/IHH

OpraHH30BLIBATh JEATENBHOCT U YIPABIATH JEATENbHOCTIO PAOOTHHKOB
npu nposegaenun HUOKP

AHaM3MpoBaTh COCTOSHHE M HEPCIEKTHBBI Pa3sBHTHs KaK KOCMHYECKOrO
MaTepHANOBEICHHs! B LIEJIOM, TAK M OKPHITHI BHECMIHMX noBepxHocTel KA

Heob6xoauMeie 3HaHHS

OCHOBBEI ONITHKH

OcHOBEI TEIIOMaccooOMeHa B pa3iIM4HBIX Cpeax, B TOM YHCIIC B BAKyyMC
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OCHOBBI BAKYYMHO TEXHHKH

BmusiHue nasienus CpEAbl HA CBOIICTBa TBEPIBIX TCJI

@dusnueckre NPUHIHMIOB W 00OpYJOBaHHE ULl CO3JAHHA M H3MEPEHHS
BaKyyma

XapaKTepnchH OKOJIO3EMHOI'0 H MCXKIUIAHCTHOrO IIPOCTPaHCTBA H
OCHOBHBIC (I)I/ISI/I‘ICCKI/IG IPUHIOMITEI UX BJIUAHHUA Ha CBOiiCTBa MaTcpHuaIoB

OcHoBHBIE (H3MUYECKUE TPHHIMIIBI, METOABI H CPEACTBA HEPA3PYILAIOMIETO
KOHTPOJIS CBOMCTB MarepralioB

Cnoco0sl IIpAMEHEHHs] M3BECTHBIX (M3HYECKHX sSBICHHHR H 3Q(DeKToB B
TEXHOJIOTMYECKUX Tpoleccax oOpabOTKHM, H3TOTOBJICHHSA, HCIBLITAHHMH
MaTepHUAJIOB U IIOKPHITHI ¥ B TUArHOCTHKE CBOHCTB MATEPHAJIOB H MMOKPBITHIH

OCHOBBEI TE€XHOJIOTUH BaKyyMHBIX HOKpBITI/Iﬁ — (bI/ISI/I‘ICCI(I/IC IIPUHIIHIIbI,
MCTOJbI H Cpe€ACTBAa HOATIOTOBKH IIOBEPXHOCTH I[eTEU'Ieﬁ Iepea HaHECECHUCM
HOKpBITPIfI; (1)H3H‘ICCKI/IC IPUHIANBI, METOABI M CPEACTBa CO3JaHMA
l'IOI(pBITI/If;I, YIPpaBICHUsI TCXHOJOTHYECKHMMH IapaMCeTpaMH H KOHTPOIA
KadyeCTBa HOKpBITI/Iﬁ PasINYHOIr O Ha3HAUCHU

dusuyeckue NPHHIMIBI, METOABI M CpPEACTBA HCIBITAHMN MaTrepuaioB U
IOKPHITHI HA CTOMKOCT K BHEIIHHM BO3JCHCTBUAM (XHMHYECKUM, PU3UKO-
MEXaHHYECKHM, HOHH3UPYIOIIUM H3JIY4YCHHSAM, IOTOKaM 3apsKCHHBIX
9aCTHI[, aTOMapHOMY KHCIJIOPOIY)

duzuveckue TIIPAHIAIBEI © MCTOABlI YCKOPCHHS HCHIEBITAHHH K (bI/I3I/I‘ICCKI/Ie
OTrpaHUYCHHA Ha CTEIIEHb YCKOPCHHS

OcHoBrl ycTpoiictea KA

OcHoBBI cragiapTu3alii 1 MCTPOJIOTHH

Teopus pemeHns H300pETaTENBLCKMX 33134

HpaBOBBIC OCHOBBI PIH)KCHCpHOﬁ JACATCIIBHOCTH

OCHOBBI TICUXOJIOTHH, YIPAaBJICHUS NIEPCOHAIOM

WHOCTpaHHBIA S3BIK B 00BEME, HEOOXOMUMOM JUIA B3aUMOICHCTBHA C
3apy0eXHBIMH CIIELHATHCTAMH U TONYYeHH HHPOPMALHH U3 3apyOeKHBIX
MCTOYHHKOB B 00J1aCTH pa3pabOTKH CHEIHATIBHBIX HOKPHITHH H TEXHOJIOTHIA
HX M3rOTOBJEHHS METOJAMH OCAXJACHHA B BaKyyMe JUId BHEIIHHUX
moBepxHocTeit KA

TocymapcTBeHHBIE, OTpacieBble CTaHJAPTHI, CTAHJAPTBI OpPTraHU3aLMH H
TEXHUYECKHE PETIaMEHTHI, IIPUMEHsSEMBIE TIpH paboTe CO ClENHATbHBIMU
MOKPBITHSIMHA

Tpe6OBaHI/I$[ CHCTEMBI MCHEPKMCHTA Ka4YCCTBAa OpraHn3alun

TpeGoBanus oxpaHsl TPyZa U IPOMBILILIEHHOH 6€30IIaCHOCTA

Tpyrue
XapaKTEPHUCTHKU

3.3.2. Tpynosas pyHKIHsA

Koutpois u pa3zpaboTka pabouei u
KOHCTPYKTOPCKOU TOKyMEHTallUU U
CTaHJapTOB OpPraHU3aIUy (OTPACIH) IO VposeHs

HaumeHoBaHune CO3AHUIO CIIEIUANBHBIX IOKPBITUI H Kox | C/02.7 | (monypoBeHb) 7
kpaTnKaLIuu

TEXHOJIOTHI HX M3TOTOBJIEHUS METOIAMHU
OCaXIECHHS B BAKyyMe JJIs BHEIIHAX
noBepxHocteit KA




TTpoHcXoXAEHHE TPYAOBOH
$yHKUIH
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3auMCTBOBAaHO U3

Opurunan X
OpUTHHAJIA
Kon PeructpaunonHsiii
OpHTHHaJA HOMep
npo¢ecCHOHATBEHOTO
cTaHiapTa

TpynoBeie neicTBUs

O6o0wmenre mNpeanoXeHHid W BBIIYCK IUIAHOB cojlepaHus paboueil u
KOHCTPYKTOPCKO# JOKyMEHTAIlU! U CTaHAApTOB OpraHM3aluH (OTPaciy) 10
CO3JAHHIO CHENHANBHBIX TOKPHITHA W TEXHOJNOTHH HX H3TOTOBICHUS
METOIaMH OCAK/ICHHS B BaKyyMe JJIs1 BHEIIHNX NoBepxHocTed KA

IIpoBeneHre aHaiM3a MOJHOTHI HMMEIOMIMXCS JAaHHBIX JUIi Pa3paboTKH
paboueii 1 KOHCTPYKTOPCKOH MOKyMEHTallMd M CTaHJapTOB OpraHH3aldH
(oTpacnu) MO CO3JAHMIO CIENHUATBHBIX TOKPBITHH M TEXHOJNOTMH MX
H3TOTOBIIEHHUS METOIAMH OCAX/ICHHS B BAKYYMe€ JJIs BHEIIHUX MOBEPXHOCTEH
KA u obecnieuenre X MoJIy4eHHs IPH OTCYTCTBUU

Konrtpons nmpomecca pa3paboTku  pabouell M KOHCTPYKTOPCKOH
JIOKYMEHTAIIUI

Pa3paGoTka CTaHIapTOB OpraHu3aLKH (OTPACIIH) IO CO3JAHHIO CIIEIIHATbHBIX
HIOKPBITHI ¥ TEXHONOTHH WX M3TOTOBICHHS METOJJAMH OCAXKICHHUS B BaKyyMe
JUIS BHEIIHUX moBepxHocTel KA

ITpoBepka COOTBETCTBHS pa3pabOTaHHBIX CTAHJAPTOB  OpraHHU3alUH
(otpacnu) W paGodyell W KOHCTPYKTOPCKOH [OKYMEHTAallMH TpeOOBaHHAM
EnuHOoi CHCTEMBI KOHCTPYKTOPCKOM JOKYMEHTAMH M MEXIYyHapOJHOMY
HAYYHO-TEXHHYECKOMY YPOBHIO

CornacoBanue pa3paboTaHHON paboueil 1 KOHCTPYKTOPCKOH JOKYMEHTAIlHH
M CTaHAapTOB OpraHu3alMy (OTpaciy) IO CO3JaHHIO CHELHATbHBIX
IOKPBITHI M TEXHONOTHH HX U3TOTOBJICHUS METOJAMH OCaX/I€HHs B BaKyyMe
JUTSL BHEHIHUX moBepxHocTei KA

Heo6xoauMblie yMeHHs

AHaJ'II/I3I/Ip0BaTB COCTOSHHEC H NCPCICKTHUBBI PAa3sBUTHA KaK KOCMHYECKOIO
MaTepHAIOBEACHM B [IEJIOM, TaK H l'IOKpI)ITI/Iﬁ BHCHIHHUX HOBerHOCTeﬁ KA

IInasupoBate pa3paboTKy paboueit M KOHCTPYKTOPCKOH JOKYMEHTAlUH H
CTaH/JApTOB OpraHM3alyy (OTPACIH) MO CO3JaHMIO CIIELMAILHBIX MOKPBITHI
M TEXHOJOTHA MX H3TOTOBJIECHHUS METOJaMH OC@XKICHHA B BaKyyme Ui
BHEIIHUX nosepxHocTeit KA

Onpenenars HeoOXoauMble JaHHBIE U1 pa3paboTkm paGouedl
KOHCTPYKTOPCKOH JIOKYMEHTAlMH U CTaHJApTOB OPraHU3alMy (OTPaciM) Mo
CO3JAHMIO CIENMATBHBIX TOKPHITHH W TEXHONOTHH HX M3TOTOBJICHHA
METO/aMH OCaXIECHUA B BaKyyMe JUIsS BHEITHUX NoBepxHocTerd KA

Co3maBaTh M DEJAKTHPOBATh TEKCTHl NMPO(ecCHOHANLHOrO Ha3sHAYCHHS,
aHAIM3UPOBATh JIOTUKY PAacCYKACHHMI M BHICKA3bIBAHHI

Brigendars 31eMeHTHI HOBA3HEI B pa3pa60TKe, OLCHUBATh NCPCIICKTUBHOCTDH
IIOJIYUCHHEBIX PE3YJIbTaTOB

PabGorats ¢ KOMIBIOTEPOM KaK CpeIacTBOM YIIPABIICHHA, pa60TaTB C
IIPOrpaMMHBIMU CPCACTBAMHA 06mero A CIIeUalIbHOIO HAa3HAYCHU

[IpousBoauTs pa3pabOTKy TEXHHYECCKHMX 3aJlaHMd C HCIOJIb30BAHHEM
TEKCTOBLIX PENAKTOPOB, CHCTEM AaBTOMATH3MPOBAHHOIO MPOEKTHPOBAHHS
(nanee — CAD-cucteMbl) ¥ rpaQHYECKHX PENAKTOPOB

OdopMIATE JTOKYMEHTAlHI0 C HCIONB30BaHMEM O(HCHOro Mmakera
IPWIOKEHHI WM IPOrPaMMHOT0 00eCIIeYEHUS

OdopMIIAT 3CKHU3BI B YEPTEXKHU IETAICH

Yurath 4epTEKHU
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AHaJII/ISI/IPOBaTB HOPMATHUBHO-TEXHUICCKYIO nu HAYy4YHO-TCXHHUYCCKYIO
JaTeparypy no cCo3JaHuio CIICIHAIbHBIX HOKpBITI/Iﬁ H TEXHOJIOTHH HX

H3rOTOBJICHUA METOAAaMH OCAXJICHUA B BAKYYME JJIs1 BHCIITHUX HOBerHOCTCﬁ
KA

OO6OCHOBHIBaTE M OTCTaWBaTh COOCTBEHHBIC 3aKIIOYEHHS H BHIBOABI B
ayIMTOPHUAX pasHOH NpodeccHOHaTbHON OPUEHTANH

OTpaCJICBBIC CTAaHJAPTEHI 110 Oq)OpMJ'IeHI/IlO TEKCTOBBIX JOKYMCHTOB

Cranpaptst EqnHO# cuCTeMBI KOHCTPYKTOPCKOH TOKYMEHTAIMU

|
Heob6xonuMmele 3HaHus

OCHOBBI BAKYYMHOH TEXHHUKH

Biusgnue nasiaernus Cpcabl Ha CBOICTBa TBEPABIX TCJI

duznyeckue NPHHUUNBI W 000pyZOBaHHE AN CO3JaHHA WM HM3MEPEHHS
BaKyyMa

(OCHOBBI OIITUKH

XapaKTepI/ICTI/IKI/I OKOJIO3EMHOI'0 H MCXKIUIAHCTHOI'O IIPOCTpaHCTBaA H
OCHOBHBIC (I)I/I3I/I'-ICCKI/IC TNpUHIKIIBI UX BJIVSHAA Ha CBONCTBa MaTCpHUaJIOB

OCHOBBI BIHSHHUSA Cp<Abl H pa3/INYHBIX BHCIMHUX BO3JICHCTBUH (XI/IMI/I‘ICCKI/IX,
MCXaHHYCCKHX, AKyCTHYCCKHX, JJICKTpoMar HI/ITHI)IX) Ha CBOMCTBa
MaTCpHAIOB

OcHOBHBIE (M3UUECKHE NPUHLIHUIEI, METOIBI H CPEACTBA HEPA3PYINAIOIIETO
KOHTPOJIS CBOMCTB MaTepHalIOB

Crioco6bl NIPHMEHEHUsT M3BECTHBIX (H3M4YecKuX sBIeHUHA H 3ddeKkToB B
TEXHOJIOTMYECKHX Ipoleccax o00paOOTKM, H3TOTOBJIECHHs, HCIBITAHHN
MAaTepPHANIOB ¥ IOKPBITHH H B TMaTHOCTHKE CBOMCTB MATE€PHAJIOB M ITOKPHITHHA

OCHOBBI TE€XHOJIOTUH BaKYYMHBIX HOKpBITI/Iﬁ - (bmnqecxne ITPUHIHIIBI,
METOIBI U CPEACTBA MOATOTOBKH ITOBCPXHOCTH Jetancit nepes HaHECEHUCM
HOKpBITHﬁ; (bnanecxne IPUHIUIBI, METOABI H CPEACTBa CO3JaHHA
HOKpBITHﬁ, yIpaBlI€HUd TCXHOJTOTMYECKUMHU IMapaMeTpaMH H KOHTPOIA
Ka4cCTBa HOKprTI/Iﬁ pasnuIHOTrO Ha3HAYCHU

du3puecKhe TPUHIMILI, METOAbl U CPeICTBa HCIBITAHMI MaTepuajIoB H
TIOKPHITHI HA CTOMKOCTB K BHEIIHHM BO3JEHCTBHAM (XMMHYECKUM, QU3UKO-
MEXaHHYECKMM, HOHHU3HPYIOIIUM H3IY4YECHHUSM, IIOTOKaM 3apsKCHHBIX
YaCTHII, aTOMapHOMY KHCJIOPOAY)

du3uvecKne IPAHOAIIEI 1 METOABL YCKOPCHHS HCILITAHNN H q)mnqecxne
OrpaHUYCHUA HA CTCIICHb YCKOPCHUSA

I[IpuKiagHble KOMIBIOTEPHBIE IPOrPaMMBbl A paboTEI ¢ JOKyMEHTaUued B
3JICKTPOHHOM BHIE

[pukiagHele KOMIGIOTEpHBIE IPOrpaMMBbl IS CO3/aHUS TEKCTOBBIX
JTOKYMEHTOB, DJICKTPOHHBIX TalJIHI], OPANOK paboThl B HUX

OCHOBBI IICHXOJIOTHH, ynpaBJICHHAA NIEPCOHATIOM

Tpe60BaHHSI CHUCTEMEBI MCHEDKMCHTA Ka4E€CTBA Oprann3alliu

TpeGoBanus OXpaHbl TPy1a H IPOMBIILIEHHOH 0€30MaCHOCTH

Hpyrue

XapaKTEPUCTHKH

3.3.3. TpyaoBasa pyHKIHSA

TexHHYECKOEe YIIpaBICHHE IPOLIECCAMH
otpaboTkH,

UCIIBITAHHH ¥ BHEIPEHUS TEXHOJIOTHI VpoBeHb

HanMeHoBaHHME | M3TOTOBJICHUS CIIEIHANBHBIX MMOKPBITHH I Kon | C/03.7 | (nmomypoBeHB) 7

pHemnHUX mosepxHocTel KA Metomamu
OCa)XICHHUS B BAKYYME

KBaTHU(pUKaLUK




TpoucxoxieHHe TPy AOBOI
¢dyHKIIH
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3auMCTBOBaHO U3

Opurgan X opHraRANA
Kon PerucrpaumoHHeIi
OpUTHHaJAa HOMEpP
npodecCHOHAILHOr0
cTaHjaapTa

Tpynossie AeHCTBHS

O600meHrde ¥ BBHIIYCK PEKOMEHJANMIA II0 TEXHOJOTHYECKHM PEXHMAaM
M3TOTOBJIEHHs CIEIHMAIBHBIX MOKPHITHHA AN BHEIMHHX HoBepxHocTeidl KA
METO/IaMH OCKJCHUS B BaKyyMe

KOHTpOJIB IIpoucccoB OTpa60TKH TEXHOJIOTHUYCCKHUX PCIKHUMOB H3rOTOBJICHUSA
CIICIUAJIBHBIX l'IOKprTI/Iﬁ JJIA BHCHIHHUX HOBCpXHOCTCfI KA wmeromamu
OCAXIACHHA B BAKYYME B NPONU3BOJICTBEHHLIX YCJIIOBHAX

KoopauHauus pabot mo paspaboTke NpOrpaMM M METOAMK H3TOTOBJICHHS
CIeNMaIbHEIX IIOKPBITHH Uil BHEIIHHX moBepxHocTedl KA Metomamu
OCa)XICHHA B BAKYYM€E B IIPOU3BOICTBEHHBIX YCIOBHAX

OpraHmaum[ IIPOBCPKH  BBITNIOJIHCHHA Tpe6OBaHI/II7I K TI0OATOTOBKEC
o60py11013aHn>1, TEXHOJIOTHYCCKHM  pCXHMaM, 4YHUCTOTE TIOMCILCHHA,
YCIOBHSM XpaHCHUS 3aroTOBOK K JeTalieil co CHelAalbHBEIMU IIOKPHITUAMHA
JUIS1 BHEIITHHUX HOBCpXHOCTeﬁ KA

Opranmusaiiiss NpoBeAeHHS paboT MO  OCYIUECTBIEHHIO  KOHTPOIA
XapaKTEPHCTHK CIENUATLHBIX HOKPBITHI Ul BHENIHUX MoBepxHocTed KA B
THpoIecce U3rOTOBICHHUA METOJAaMH OCAXIECHHA B BAKyyMe Ha COOTBETCTBUE
TpeGOBaHMSIM HOPMATHBHO-TEXHUYECKON TOKYMEHTAIMH

O6001eHre IIPEIOKEHAN B IIEPeUeHb TOUEK KIIFOYEBOTO U 00A3aTENHHOTO
KOHTpOJIL IIPOIECCOB OTPAaGOTKH, HCIBITAHMH W BHEIPEHHS TEXHOJOTHIA
M3TOTOBJIEHHUS CINENHANLHBIX MOKPBITH s BHEIIHUX MoBepxHocTed KA
METOJAMH OCKACHHS B BAKyyM€e H BBITYCK IEPEYHs

Opraﬂnaaunﬂ U IIPOBCACHUC aBTOPCKOTr0 HaA30pa 3a MpOoncCCaMu OTpa6OTKI/I,
HCIBITAHUH U BHCIAPCHHUSA TEXHOJIOTHIAT M3TOTOBJIEHHUA CIEIHAILHBIX
IIOKpBITI/Iﬁ JUId BHCEHIHHUX HOBerHOCTeﬁ KA Metomamu ocaxJeHHS B
BaKyyMe€ C BBEIIYCKOM aKTOB IIO pe3yJbTataM OCYIICCTBJICHHOI'O KOHTPOJIA

HeobxonumMbie ymMeHHUs

HccnenoBaTh  CBOMCTBA  CHCIMANBHBIX  IOKPBITHH Ui BHEUIHHX
nosepxHocteil KA Ha umeromuxcs 060py10BaHHH U Ipubopax

AHanu3upoBaTh U 060011ATh IPEII0KEHNS 10 TEXHOTIOTHIECCKAM pexXUMaM
W3TOTOBJIEHAS CIeMATbHBIX MOKPBHITHI A BHEHMIHWX moBepXHocTeH KA
METOaMH OCAKJCHHUS B BAKyyMe

OHpCIIeIISITL IMOPAAOK NPOBCIACHHUA HCIBITAHAN U BHCAPEHHUS TEXHOJIOTHM
HU3TrOTOBIICHUA CIICITHAJIBHBIX HOKpBITI/Iﬁ JUI1 BHCHIHHX HOBerHOCTCfI KA
METOAaMHU OCAXKIACHHA B BaKYyMC

OcymecTBiATh paboTy € INEPCOHAIBHEIM KOMIBIOTEPOM Ha YPOBHE
YBEPEHHOTO I0JIb30BATEI

3aHuMaTbCA opraHn3auH0HH0-ynpaBnqueCKoﬁ AeATCIbHOCTBIO B
MEXIUCIHITIIHHAPHBIX obnmacTax ITPOU3BOACTBa

Co3maBaTh ¥ pPeJAKTHPOBAaTh TEKCTHI NPOYECCHOHAIBHOrO Ha3HAYCHHUS,
aHAJIM3UPOBATD JIOTHKY paccyXICHHH U BRICKA3BbIBAHHUI

HCO6XOI[I/IMBIC 3HaHHA

TexHHYECKHE  XApPaKTCPUCTHKH  TEXHOJIOTMYECKOr0  HCHBITATEIILHOIO
060py/OBaHMs, METOAUKH HCIBITAHHA CHEMHAIBHBIX IOKPBITHH 1A
BHEIIHUX noBepxHocTel KA

OpFaHI/I3aIII/IOHHaSI CTPYKTYypa nmoJipa3aciICHus U opraHi3alin

OcHOBEHI TemoMaccooOMeHa B pa3INUHBIX Cpeaax, B TOM YHCIIC B BaKyyMce

OcCHOBBI BAKYYMHOH TEXHHKH

BiusHue naBieHus Cp€Aabl HA CBOMCTBA TBCPABIX TEJI
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dusnyeckue MPUHIMIB A 00OpYJOBaHWE J[UIA CO3JaHHMA H H3MEpPEHHS
BaKyyma

(OCHOBEI ONITHKH

OcHOBHBIE (1)I/ISI/I‘ICCKI/IC NpuHOUIIBI KA PC3YNbTAThI B3auMO/ICHCTBUS
SICKTPOMArHUTHOI'O U3ITyYE€HMsI C BENICCTBOM

OCHOBBI BIUSHHUA CINa0BIX M CHIBHBIX DJICKTPHYECKUX M MAarHUTHBIX IOJIEH
Ha CBOMCTBA ra3oB, XKHUAKOCTEH, TBEPIBIX TEI

OcHOBBI BIHSHHS Cpe€abpl ¥ pa3iIMYHbIX BHCITHUX BO3JICHCTBHUI (XI/IMI/I‘-IGCKI/IX,
MCXaHHYCCKHUX, AKyCTHYCCKUX, E)J'IeKTpOMaI‘HI/ITHLIX) Ha CBOMCTBaA
MaTCpHUaIoB

OcHoBHBIE ()M3HYECKHE TIPHHIUIBI, METO/BI H CPEICTBA HEPA3pyIIAIOIIETO
KOHTPOJIA CBOMCTB MaTepUaJIOB U e(PEKTOB B HUX

Crioco6bl IPAMEHEHHS W3BECTHBIX (U3MYECKHX ABICHHH H 3((EKTOB B
TEXHOJIOTMYECKMX IIporieccaX o00pabOTKH, M3TOTOBJIEHHUS, HCIBITAaHUM
MaTEPHAJIOB U IIOKPHITH M B IMarHOCTUKE CBOWCTB MATEPHAIIOB M MMOKPBITHI

OCHOBBI TEXHOJIOTUH BaKyyYMHBIX HOKpBITI/Iﬁ - (1)I/I3I/I‘ICCKI/IC IIPpUHIHIIBI,
METOAbI H CPEACTBA NNOATOTOBKH ITOBCPXHOCTH Jeraneit nepea HaHCCCHUEM
HOKpLITHﬁ; (1)143PI‘I€CKI/IC IpPUHIUIBI, METOABLI H CpeAcTBa CO34aHMs
HOKpLITHﬁ, YHpaBJICHUA TEXHOJTOTMYECKUMH IIapaMeTpaMH M KOHTPOJA
Ka4yeCTBa HOKpBITHfI Pa3sIMIHOTO HA3HAYCHUS

dusnyeckde TPUHIMIBL, METONBI M CPEICTBA HMCIBITAHMA MaTepUajioB U
TIOKPHITHH Ha CTOMKOCT K BHCHIHEM BO3/ICHCTBHAM (XMMHYECKAM, QU3HKO-
MEXAaHMYECKHM, HMOHU3HUPYIOIIMM H3Ty4eHHsM, IIOTOKaM 3apshKCHHBIX
YaCTHII, aTOMapHOMY KHCJIOPOAY)

duznyeckue NPUHLAIIBI © METOABI YCKOPCHUS HCIBLITAHAN H (1)H3H‘ICCKI/IC
OrpaHUYICHUA Ha CTCIIEHL YCKOPCHMS

TpeGOBaHI/ISI CHCTEMEBI MECHC/DKMEHTA KaucCTBa OpraHiru3alnu

TpeGoBaHust OXpaHbI TPy M IPOMBIIICHHOH 6€30MacHOCTH

Hpyrue

XapaKTePUCTHKH

3.3.4. TpynoBas pyBKuus

O6001IeHHE pe3yIbTATOB aHalIN3a U OLICHKH
paboThI CreHaNbHBIX IOKPBITHH, CO3aHHBIX YposeHb
HaumeHoBaHHe METO/JaMH OCaXXICHHUA B BaKyyMe IS Kox : C/04.7 (moxypoBeHs) 7
BHeIHKX moBepxHocTell KA, B mponiecce KBaIMUKALHH
JKCILTyaTaluu
ggglljlcl)::xneﬂne TpYAOBO# Opmruman X 3;ﬁr;;2§:ano m
Kon PerucrpauoHHbIH
opHruHana HOMEp
npogeccuoHaIbHOTO
cTaHAapTa

TpynoBbie aeficTBus

OGoblieHHe pe3y/NbTaTOB aHAIM3a TeIeMETPHIecKoH HHpopMauuu o
COCTOSHHH CIEIHMAILHBIX IHOKPHITHI, CO3MAaHHBIX METOJAaMH OCAKICHUS B
BaKyyMe JUId BHeIIHHX moBepxHocTedl KA, B mpoluecce 3KCITyaTallid B
coctare KA

Pa3paboTka TEXHUIECKOTO OTYETA O CTOMKOCTH CIIEIUANIBHBIX IOKPBITHH JIst
BHEIMHUX HoBepxHocTel KA K Bo3eicTBHIO (JaKTOPOB IPH 3KCIUTyaTalluy
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Koutpons mpouecca pa3paboTKM HMHCTPYKIMH 1O BOCCTaHOBJICHHIO
CIENMATBbHBIX TOKPHITHH, H3TOTOBJIEHHBIX METOJJAMH OCAXICHHUS B BaKyyMe
JUI BHEIMHUX noBepxHocTeil KA

KonTposs mpolecca pa3paboTKH HHCTPYKUHHA N0 KOHTPOIIO CIEIHAIBHBIX
HOKPEITHI BHEMIHNX NoBepxHOCTEH KA

Opranusaiys mporecca KOHTPOJIS COCTOSHHS CICLMAIBHBIX MOKPHITHH I
BHELIHUX MoBepxHOCTeil KA B opraHu3alu¥ B B TEXHHYECKOM KOMILICKCE
(xocMoZIpoMe)

Opranuzanus npolecca KOPPEKTUPOBKH JOKYMEHTAIMH IO pe3yjbTaTaMm
SKCIUIyaTalliK CeNHATBHBIX TOKPBITHH, CO3JaHHBIX METOJAMH OCAKICHUS B
BaKyyMe IS BHEIIHHX NoBepxHocTed KA

Heo6xoauMele ymMeHUS

IIpou3BouTs aHAIM3 BBUIBJICHHBIX TEXHHUYECKMX H OpPraHM3alMOHHBIX
npo6JieM, OIpeIeNSIONIMX KaueCTBO CIIeMANbHBIX MOKPHITHI, Ha 00pa3uax-
UMHTaTOpax u aneMeHTax KA

KoHCy/IBTHPOBAaTh MO BOMPOCAM TEXHOJIOTHM HAHECCHHA CIENHATbHBIX
IOKPHITHIA U1 BHEIIHHX HoBepxHocTedl KA, cosmaHHBIX MeTomaMH
OCaXICHHUA B BAKyyMe

BriaensaTh 37eMEHTEl HOBH3HBL B pa3pa60T1<e, OIICHUBATh NMEPCIICKTUBHOCTDH
ITOJIYYCHHBIX PE3YJIbTATOB

IInaHUpOBATEL SKCIIEPHMEHT, B TOM YHCIIe MHOrogaKTOpHEIH, 06pabaTsiBaTh
U aHAJTM3UPOBATH €0 Pe3yIIbTAThI

AHaIH3HPOBATh PEAIbHOE COCTOSTHHE CIIENMAIBHBIX IOKPBITHH JIJIs1 BHCITHAX
nosepxHoctedt KA, cO3JaHHBIX METOJAaMH OC@XACHHA B BakyyMme, H
COOTBETCTBHE UX TPeOOBAHUSIM HHCTPYKIHH T10 3KCILUTyaTallHH

HaXO,[[I/ITB OIITUMAJIBHBIE TEXHHYCCKHEC PCLICHHA 110 YCTPaHCHHIO
BBLIBJIEHHBIX HECOOTBETCTBUM

MHTepnpeTHpoBaTh [OKa3aTelNd TeNeMETPUYeCKOH HHpOpMaluk O
COCTOSIHMH CHEHHATBHBIX MOKPHITHH B Ipoliecce 3KCIUTyaTallid B COCTaBe
KA

[IpuMeHATh JaHHBIE MO pe3ynbTaTaM OKCIUIyaTalldd —CIeLHATbHBIX
HOKPHITHH Ui BHEIIHMX 1oBepxHocTed KA, Co3maHHBIX MeToJaMu
OCKICHUS B BAKYYME

AHanM3UpOBaTh ONBIT pa3pabOTKM M OKCIUTyaTallHd AHAJIOTHYHBIX
CIELHAILHEIX TIOKPHITHII H 000011aTh MOJy4YEHHEBIE TaHHBIE

[ToxroraBiuBaTtey MPEMIOKEHUS II0 COBEPIICHCTBOBAHHIO CIICIHATBHBIX
TOKPBITHIA U TEXHOJIOTHH HX M3TOTOBJICHHS] METOJAMH OCRK/ICHHS B BAKYYME
U1 BHemHEX noBepxHocTeil KA

Co3maBarh M DEJAKTHPOBATH TEKCTHI IPO(ECCHOHANBHOrO Ha3HAa4YeHHUS,
aHAJIM3MPOBATh JIOTUKY PACCYXICHHUI M BRICKA3LIBAHUI

O00CHOBHIBATh npeajaaraéMble TCXHHICCKHC PCIICHUAA

Heob6xo1uMEble 3HAHUS

WHCTpYyKIMM 10 KOHTPOJNIO COCTOSHMS  CHEIMAIBHBIX  IOKPHITHH,
H3TOTOBJICHHBLIX METONaMH OCaXJEHMS B BaKyyMe /[l BHEITHHX
moBepxHocTeit KA

MHCTpYKIMH [0 BOCCTaHOBIEHHIO NOKDBITHH, M3rOTOBJICHHBIX METOJaMM
OcaXJIeHHd B BaKyyMe JUIsi BHeITHUX noBepxHocTed KA

MeToMKH aHAIH3a H pacdera CTOMKOCTH CIICHHANBHBIX IOKPBITHA K
(axkTopaM IpH IKCILTyaTalluH

CTaHJapTHOE M CIENUaIbHOE HPOrpaMMHOE OOecIedYeHune Uil pacueToB
CTOMKOCTH CIEIUATBHBIX MOKPBITHI K (JaKTOpaM IIPH SKCILTyaTaliy

OcHOBEI TeIIOMaccooOMEHa B Pa3JIMYHBIX Cpelax, B TOM YHCIIC B BAaKyyM¢€
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XapaKTepnchn OKOJIO3€EMHOI'0O H MCXKIIIAHETHOI'O [IMPOCTPAHCTBA H
OCHOBHEIC q)mnqecxne TNPUHIMIIBI UX BJIMAHUA HA CBOICTBa MaTcpHaJioB

OCHOBEI OIITHKH

OcHoBHbIE (H3WYECKHE TNPHUHOUNBL M  PE3yJbTAThI
3IEKTPOMArHUTHOTO H3Ty4EHHs C BEILECTBOM

B3auMOJEHCTBUSL

OcHOBHEBIE (bnanqecxne IIPHHIIAIBI, METOABI H CPEACTBA HCPA3PYIIAIOMICTO
KOHTPOJISL CBOHCTB MaTCpHAJIOB H I[C(i)CKTOB B HUX

(du3uyecKkde NPUHIHUIBL, METOIBl M CPENCTBA HCIBLITAHUH MaTepualioB H
MOKPBITHH Ha CTOMKOCTH K BHEIIHHM BO3JCHCTBHAM (XUMMYECKUM, PU3HKO-
MEXaHMYECKUM, HOHU3UPYIOIMM H3IyYEHHSM, IOTOKaM 3apsDKEHHBIX
YaCTHI], aTOMapHOMY KHCJIOPOY)

dusznyeckue IIPUHIUIIBI 1 METOJbl YCKOPCHMSI HCIIBITAHUR H (1)I/I3I/I‘-ICCKI/IC
OrpaHM4YCHUA Ha CTEIICHL YCKOPCHHA

TpC6OBaHI/IH CHCTEMBbI MCHC/DKMEHTA KaQ4YCCTBA Oprann3ainun

Tpe6GoBanus oxXpaHB! TPY1a H IPOMBILLIEHHOH 0€30IaCHOCTH

Apyrue
XapaKTCPHCTHKH

3.4. O600mennasi TpyaoBas GyHKIHNA

Opranu3aiys BBIIOTHEHHS paboT 10 CO3JaHMI0
CHeNMaIbHEIX TIOKPHITHI U TEXHOJIOTHHA HX BEH
HaumeHoBaHue 1 p Kon D Vpoeb 7
HM3rOTOBJICHUSA METOIAMH OCAXKICHHUSA B BaKyyMe KBaIHUKALMH
JUIs1 BHeIIHEX noBepxHocTedl KA
IIpoucxoxaenne
006001eHHOH TPYAOBOHA Opurunan X SauMCTBOBAHO 3
OpHrMHana
hyHKUIIH
Kon PerncTpallMOHHBIH
OpUTr'HHAJA HOMep
nipodecCHOHANEHOTO
cTaHjapTa
Bo3smoxHbIe HavansHuk cekTopa
HaHMEHOBaHUs Hauansauk 610po
IOJDKHOCTEH, HavanbHuK rpynnsl
npodeccuit

TpeboBanus k
00pa3oBaHUIO U
00yUYEHHIO

Bricinee 00pa3oBaHHE — CIIEIUAIUTET MIIM MarucTparypa

TpeGoBaHU K ONBITY
IPaKTHYECKOH paboTEI

He menee TPEX JICT B 00IaCTH TEXHUYECKOTO YHpaBJICHHAA IPOLECCOM
CO3JaHus CIICHHAATIBHBIX HOKpI)ITI/Iﬁ M TEXHOJIOIHH HX H3TOTOBJICHUS
METOJJaMH OCAXICHHUS B BAKYYMC JIJIsI BHCITHUX HOBerHOCTeﬁ KA

Oco0Ople yclioBHs
Jomycka kK pabore

[Tpoxox/eHue 00s3aTeIbHBIX IPEIBAPUTENBHBIX U IEPHOJUIECCKHX
MEIUIIUTHCKHAX OCMOTPOB

B03MOKHEI OTpaHHYEHHS, CBsI3aHHbIEe ¢ HopMoii JomycKa K HHopManuy,
COCTABJISIONIEH rOCyJapCTBEHHYIO TalHy

Haymuwe II rpynimsl o 371eKTpo6e30IacHOCTH

IIpoxoxaeHue oGydeHus [0 OXpaHe TPya H IPOBEPKH 3HAHUH TpeOOBaHHIt

OXpaHb! Tpyla

OGyueHne MepaM MoXKapHOH 0€30IaCHOCTH
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Hpyrue JlononHUTeNBHOE NpodeccHoHaIbHOE 00pa3oBaHUe — IPOrPaMMBI
XapaKTEPUCTHKH HOBBIIEHAA KBATH(UKAIMY [0 MPOQUIIO JEATEIbHOCTH

I[OHOJIHI/ITCJIBHHC XapaKTCpUCTUKU

HaumenoBaHue Kox HaumeHnoBaHue 6a30BO# IPYIIIHL, OJKHOCTH
JIOKyMEHTa (mpodeccun) WM cnenuaIbHOCTH
OK3 1223 PykoBoauTenu nojpas/iesieHuii o HayYHbIM

HUCCIICJOBAHHUAM U pa3pa60TKaM

EKC - Hawansuuk (pyKOBOAUTENE) OpHras! (TpyIiibl)

OKIIATP 24482 HavanpHHUK rpynnsl (B IPOMBINIIEHHOCTH)

OKCO 1.04.04.02 Xumus, PU3NKa 1 MEXaHUKa MaTepHaloB
2.22.04.01 MarepuanioBeIcHAE H TEXHOJIOTHH MaTEpHAIOB
1.04.05.01 OyHgaMeHTaIbHAs M IPUKIIaAHAsd XUMHS

3.4.1. TpyaoBas pyHKuHsA

Opranmanns[ BBIIIOJTHCHUA p3,60T 110

nposeaenuto HUOKP B o6mactn co3ianus VposeHb
HanMeHoBaHHE creNUaNbHBIX OKPHITHI U TexHonmoruid ux | Kon | D/01.7 (moaypoBeHE) 7
H3TOTOBJICHHS METOAAMH OCAKICHHS B KBaJIH(UKALITH

BaKyyMe I BHEINHHX noBepXxHocTe KA

INpowrcxoxaeHue Tpya0BOi Opurmsan X 3auMCTBOBAHO U3
$yHKLIUM OpHUTHHAJIA
Kon PeructpaumoHHbIH
OpHrHHaNa HOMeEp
npodeccHOHATBLHOTO
cTaHaapTa
TpynoBble AeHCTBHSA Pa3paborka pecypcHeix oGocHoBanuii mposeaesus HHMOKP B oGmactu

CO3JaHHuA CICIHAIBHBIX HOKpI:ITHfI M TEXHOJIOTHH HX H3rOTOBICHHUS
METOJaMH OCAXKIACHHUA B BaKYYMC JIJId BHCIITHUX HOBerHOCTeﬁ KA nHa ocHOBe
3KOHOMHMYCCKOTO aHalIn3a

Opranu3anys ¥ IUIaHupoBaHKe paboT no noucKy # anamusy HTH B obnactu
CO3/JaHHS CHELMANBGHBIX IOKPHITAH ¥ TEXHONOTMH HX M3TOTOBJICHUA
METOaMH OCaKAEHMs B BaKyyMe Ui BHEIIHHX MHoBepxHocTed KA B
CIIPaBOYHOM JUTEpaType, CHENHAIBHBIX MNEPHOTMYESCKUX U3/IaHHAX, B
HHQPOPMALMOHHO-TEICKOMMYHHKAIMOHHOM ceTu «MIHTepHeT», B IaTeHTHBIX
OmbImoTeKax

dopMupoBaHKe [U1aHa NEPCIEKTUBHBIX PaboOT IO CO3MAHHIO CHECIHAIBHBIX
HOKPBITHM ¥ TEXHOJIOTHH HX H3rOTOBJICHUS METOJIAMH OCKICHHSA B BaKyyMe
Juisl BHEIIHEX noBepxHocreil KA

Ob6ecnedeHue pealu3aluud M KOHTPOJIb NPOBCACHHIA 9KCIICPUMCHTOB IO
OHpO6OBaHI/IIO HOBBIX COCTAaBOB H TEXHOJIOTHH M3TOTOBICHHS CHECIUAIBHBIX
IIOKpI:ITI/Iﬁ METOJaMH OCaXICHHA B BAKyyME JJisd BHCIIHHX HOBerHOCTCfI
KA

[Mpe3enTanus u 3aImTa pa3paboTaHHBIX OpraHu3alHOHHO-
PaCHOPAIATENBHBIX JOKYMEHTOB IIO MPOBEACHHIO DPaboT, MporpaMMm H
METOIUK HCHBITAHMH, TEXHHYECKUX 3aJlaHUH II0 CO3JaHHIO CICIHANBHBIX
MOKPBITHIA X TEXHOJIOTHH HX M3TOTOBJICHHS METOIAMH OCAXK/ICHHA B BAKYyMe
JUIs BHEIUHMX moBepxHocTed KA
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ObecneueHne peanu3alii MPOLECCOB M3TOTOBICHHS ONBITHBIX 00pa3sIoB
CIELMANBHEIX IIOKPBITHH Ui BHEIIHWX mnoBepxHocTelh KA wertomamu
OCaX/JEHMs B BakyyMe B J1IaDOpaTOPHBIX YCIOBHSAX M IIPOBEACHHA
1a00pATOPHBIX SKCIEPHMEHTANBHBIX HCCIENOBAaHUN 00pa3smoB COINIACHO
IporpaMMaM ¥ METOAWKAM MCIBITAHUH, aHaIN3a HAa COOTBETCTBHE
pa3pabaThiBaeMbIX TOKPHITHI TpeOOBaHMAM TEXHHYECCKHUX 3a/laHUM

Opranuzanys npeJoCTaBlIeHHs MaTepHAIOB A 0QOpMIICHHS NATEHTOB Ha
H300peTeHUs

Opranunsaius OpoBeieHNs paboT M0 HAHECEHHIO CNENHANBHBIX HOKPBITHH
1A BHEIIHHUX noBepxHocteilt KA, npeaBapuTeNIbHBIX H KBATH(pHKAHMOHHBIX
HCHBITAHUI JaHHBIX MOKPHITHI Ha 00pa3nax-uMUTaTopax u sneMeHTax KA

Heo6xonuMble ymeHUs

BemonHate pecypcHoe obocHoBanume mnposeieHuss HUOKP B obGnactu
CO3JIaHMs CHNEUUATBHBIX TOKPHITHH M TEXHOJIOTMH HX H3TOTOBIECHHUA
METOaMH OCaX/IECHH B BaKyyMe JJis BHEIMHHUX NoBepxHocTell KA Ha ocHOBE
9KOHOMHYECKOTO aHAIH3a

Hcnonp30BaTh HOPMATUBHO-TEXHUYECKYIO JOKYMEHTAIMIO B METOAMIECCKHE
Marepuaiabl Ui TOATOTOBKH H TIPOBEPKHM TEXHHYECKMX 3aJaHHMl Ha
BBIIIOJNIHEHNE u3MepeHuii, ucnbitanmii, HUOKP B obmactd cospanus
CIELMAILHEIX MOKPHITHA M TEXHOJIOTMH HMX H3TOTOBICHHA METOJAMHU
OCa)KIEHHUA B BaKyyMe JUI BHEIIHUX noBepxHocTed KA

HUcnmonns3oBaTe METOABI MOJCIHPOBaHU 1IpH NPOrHo3UpPOBAaHHH H
ONTUMH3AIMN TEXHOJIOTHYECKHUX ITPOLHECCOB H CBOICTB MaTcpHralios,
CTaHAapTHU3aluy U cean(imKaunn MAaTCPHUAJIOB U ITPOLECCOB

B1>161/1paT1> H TIpUMCHATE COOTBETICTBYIOIIME METOJbI MOACIHPOBAHHA
(1)I/I3I/I‘{CCKI/IX, XUMHYECCKHUX U TCXHOJIOTHYCCKHX ITPOLCCCOB

OG6OCHOBEIBaTh M OTCTaWBAaTh COOCTBEHHBIE 3aKIIOYECHHMS H BBIBOJBI B
ayIMTOPUAX pa3HOH MPOQecCHOHANBHOW OPHEHTALHH

3aHMMAaThCA OPraHU3aAIHOHHO-YIIPABICHIECKON JEATEIILHOCTBIO

[Tonyuars 1 06pabaTeiBaTh HHGOPMALMIO B 00/1aCTH CO3/IAHHS CIICIHATBHBIX
HOKPBITHI U TEXHOJIOTHI X H3TOTOBJICHHS METOAMHE OCAXKICHHS B BAKYyMe
JUIs BHEIIHHX noBepxHocTell KA u3 pa3snuuHbIX HCTOYHHKOB, MCIONB3YS
COBpPEMEHHBIE MH(POPMALUOHHBIE TEXHONOTHH, KPUTHYECKM OCMBICIIHBATH
HOJIyYEHHYIO HH(OPMAIIMIO, BEIIEISTE B HEH INTABHOE

OIIeHI/IBaTI) MEPCICKTUBHOCTE IIOTYYCHHBIX PpE3YyJILTaTOB B oOnact
co3manud CICIUAIBHBIX l'IOKpBITI/Iﬁ M TEXHONOTHH HMX H3TOTOBICHUSA
METOAAMH OCAXKICHHUA B BAKYYMCE JIJIA BHEIITHUX HOBCpXHOCTCﬁ KA

[InaEApoBaTh SKCIIEPUMEHT B 00JIaCTH CO3/aHHs CIENHAIBHBIX IIOKPHITHH 1
TEXHOJIOTMI KX H3TOTOBJIEHHS METOJAaMH OCaXICHHA B BaKyyme JUId
BHEINHHUX NoBepxHocTeil KA, B ToM yncie MHOropaKTOpHEIH, 06pabaThiBaTh
H aHATM3APOBATH €I0 PE3YILTATHI

HccnenoBaTh  CBOMCTBA  CHOENMAIBHBIX  IOKPBITHM  JUId  BHEIIHHUX
nosepxHocTeil KA Ha nMeromuxcs 060py/1I0BaHAHM U IIpHOOpax

PaGoTaTh C KOMIIBIOTEPOM Kak CpeICTBOM YIpaBIEHHsA, paboTarh ¢
IIPOrpPaMMHBIME CPEICTBAMH OOILETO U CIIENNAILHOI0 Ha3HAYCHHS

OdopMIATE TOKYMEHTALMIO B COOTBETCTBHH C HOPMATHBHO-TEXHHYECKOH
JOKYMEHTAlHe! ¢ HCIONb30BaHHEM O(QMCHOro MaKeTa MPHIOXKEHWH MM
HPOrpaMMHOT0 00€CIIEYCHHS

[Tpou3BOAUTS TEXHHUKO-3KOHOMHYECKMH pacuyer ¢ HCHOJIb30BaHHEM
0(hHCHOTO MaKeTa NPUIIOKEHHUIM

IIpou3BOANTE aHANW3 BHIABICHHBIX TEXHUYECKMX M OPraHU3alMOHHBIX
npobJieM
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AHaNM3MpOBaTh COCTOSHHE U IEPCHEKTHBBl Pa3BHTHA KaK KOCMHYECKOIO
MaTepHaIOBEICHHU B 1I€JIOM, TaK U IOKPHITHH BHEINHUX NoBepxHOCcTei KA

ITonp30BaThcss MHOCTPAHHBIM SI3BIKOM HAa YPOBHE YTCHHS M MOHUMaHMs
TEXHHYECKMX TEKCTOB B 00JIaCTH pa3pabOTKH CIENUANbHBIX IOKPHITHA U
TEXHOJIOTHH WX M3TOTOBIICHHASA METOJAMH OCaXKICHHA B BakKyyMe JUIA
BHenIHuX nosepxHocred KA

Heob6xoaumele 3HaHUSA

KoHCTpyKIm# BBITYCKAaEMBIX 1 KYPHPYEMBIX H3JIENIHiA

OCHOBBI OIITUKH

OcHOBBI TEIIOMAaccooOMeHa B Pa3sIMYHBIX CpEAax, B TOM YHUCJIE B BAKYYMC

OCHOBBI BAKYYMHOH TEXHHKH

Brnusanue nasneHus Cpeabl HA CBOIICTRa TBEPALIX TEJL

dusnyeckue NPUHOUNBI W 000pyIOBaHME AN CO3[AaHM H HM3MEPEHHUS
BaKyyMa

XapaKTepI/ICTI/IKI/I OKOJIO3€EMHOI'0O W MCXKIUIAHETHOI'0 IIPOCTpaHCTBa H
OCHOBHEIC (1)PI3PI‘-ICCKH€ TIPUHIAIILI UX BJIMSIHUA HA CBOICTBa MaTCpUuajIoB

OcHOBHEIE (DH3MYECKUE TPHHIIAIIBI, METOJBI H CPEACTBA HEPA3PYIIAIOLIETO
KOHTPOJIS CBOMCTB MarepyalioB

Crioco6bl TIPHMEHEHHs H3BECTHBIX (M3MUYECKHX SBIEHHN H 3(deKkToB B
TEeXHOJIOTMYECKHX IIpoleccax oO0paOOTKH, H3TOTOBJICHHS, HCIbLITAHHM
MaTEpHAIOB U IOKPHITHI H B IIATHOCTHKE CBOHCTB MaTEPHAIIOB M IIOKPBITHIA

OCHOBEI TE€XHOJIOTUH BaKyYYMHBIX HOKpI:ITI/Ii;I — (bmnqecxne IIPAHIINIIDI,
METOAbI H CPEACTBA MOATIOTOBKH ITOBEPXHOCTH Jeranei nepes HaHCCCHUEM
HOKpLITHﬁ; (bnanecxne NPHHIOHUIIBI, MCTOABI U CpEACTBa CO30aHHA
HOKpBITHﬁ, yOpaBI€HNd TEXHOJIOTMYECKHMH I[apaMeTIpaMH H KOHTPOIA
KaucCTBa l'IOKpI)ITI/Iﬁ Ppa3JIM9YHOro Ha3HaA4YCHUSI

@dusuyecKre NPUHIMMGL, METOABI U CPEACTBA HCIBITAHMA MaTepUAIOB H
IOKPHITHH HAa CTOMKOCT K BHEIUHUM BO3JEHCTBUAM (XHMHYECKUM, PH3UKO-
MEXaHUYECKMM, HMOHH3UPYIOIIUM H3IY4YEHHAM, IIOTOKaM 3apsHKCHHBIX
YacTHUI[, aTOMapHOMY KHCIIOPOIY)

duzngeckue IIPUHIHAIIEI A METOABI YCKOPCHHS HCHOEBITAHUA H (bnanecm/le
OrpaHMYCHHUA HA CTCIIEHL YCKOPCHMSA

[IpuknagHbe KOMIOBIOTEPHBIE IPOrPaMMBI 11 PabOTEI ¢ IOKyMeHTalHel B
9JIEKTPOHHOM BHJE '

[NpukiagHele KOMIBIOTEPHBIE IPOTPAMMEI JIIs CO3/1aHHUS TEKCTOBBIX
JTOKYMEHTOB, DJIEKTPOHHBIX TalJIHII, TOPAIOK paboThl B HHX

OcnoBsl ycrpoiictBa KA

OcHOBBI CTaHJapTH3allid U MCTPOJIOTHH

Teopus pemenns H300peTaTEILCKUX 3a1a9

HpaBOBBIC OCHOBEI PIH)KCHCpHOfI JACATCIIBHOCTH

MeTtoasl IIPUHATHA YIIPABJICHICCKUX pemennﬁ

OCHOBEI IICHXOJIOTHH, yHnpasJja€HHUs NIEPCOHATIOM

FOC}’IlapCTBeHHHe, OTpacCiICBLIE CTaHAAPTHI, CTAaHAAPTHI opraip3aliy H
TEXHUYCCKHUEC PETrIaMCHTBI, IPUMCHACMBIC IIPHA pa60Te CO CICHAIIBHBIMHA
TIOKPEITHSIMHA

Tpe60BaHI/ISI CHCTEMBI MEHEKMCHTA Ka4€CTBa Oprann3alnn

Tpe6oBaHus 0XpaHsl TPyAa U IPOMBIILIEHHOH 6€30M1aCHOCTH

Hpyrue

XapaKTEPUCTHKH




3.4.2. Tpynosan pyHKuMs
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O6ecneuenne BRIMOTHEHHUS paboT 1o
pa3paboTke pabouell U KOHCTPYKTOPCKOM

JOKyMEHTAI[MH U CTaHJapTOB OpraHu3alyy VposeHs
HaumeHosanue (oTpacnm) Mo Co34aHMIO CIEeNHaIbHBIX Kox | D/02.7 | (momyposens) | 7
HOKPBITHH M TEXHOJIOTHH UX H3TOTOBIICHHUS KBATMQUKALMH

METOJaMH OCAXIECHHUS B BAKYyMe€ JUIs
BHEIIHHX mosepXxHocTed KA

[poucxoxaeHue TPy AOBOH
GyHKLIH

3alMCTBOBAHO H3

Opururan X
OpHI'HHANa
Kon PerucrpaumoHHsIi
OpHUIHHANIA HOMEp
npoeccHOHALHOTO
CTaHJapTa

Tpyzaosble AeldCTBUA

[IpeseHTanus | 3alUTa IUTAHOB pa3paboTku pabodeldl M KOHCTPYKTOPCKOM
JOKYMEHTAlMM M CTaHAapTOB oOpraHW3anuu (OTpacid) MO CO3/{aHHIO
CIEUUANBHEIX IOKPHITHH M TEXHOJNOTHH MX H3TOTOBICHHMS METOHaMH
OCAXIEHHUA B BaKyyMe JJIsl BHEIMHHX noBepXxHocTei KA

KoopauHauus 1mponeccoB pa3paboTkm pabodedl M KOHCTPYKTOPCKOM
JOKYMEHTAlH

KoopauHanms mpoieccoB pa3paboTKH CTaHIApTOB OpraHU3aluH (OTPACiIH)
IO CO3JAHHIO CIIEHHATBHBIX TMOKPHITHH M TEXHOJIOTHH HX HM3TOTOBJICHHS
METOJAMH OCAKACHHS B BaKyyMe JUIA BHEIIHUX noBepxHocTel KA

KoopAuHam|ss OpPOBEPKH COOTBETCTBHS pa3pabOTaHHBIX CTaHAApTOB
opranm3anud (oTpacim), pabodeidl M KOHCTPYKTOPCKOH HOKyMEHTallUH
TpeboBanusM EIMHON CHCTEMBI KOHCTPYKTOPCKOH JIOKYMEHTAllHH H
MEXIYHAPOIHOMY HayYHO-TEXHUYECKOMY YPOBHIO

IToarotoska HayYHO-TEXHHICCKUX OTYCTOB, 0630p0B, Hy6JII/IKaIII/Iﬁ 1o
pe3yibTataM BbIHOJHCHHBIX HACCIEOBAaHUN IO CO3JAHHIO CIEIHUAIbHBIX
HOKpLITI/Iﬁ Y TEXHOJIOTHI X U3TOTOBJICHUA METOLAMH OCaXKJIECHUA B BAKYyMC
A1 BHCHIHUX HOBerHOCTCﬁ KA Ha ocHOBe aHamu3a U CUCTEMATH3aLUU
HaquO-TeXHquCKOﬁ H NaTCHTHOH I/IHq)OpMaI.II/II/I o TCME HCCICAOBaHHUs, a
TaK)Xe OT3BHIBOB H 3aKJIIOUCHUN Ha NPOCKTHI, B TOM YHCJIE CTAHTAPTOB

I[IpesenTaiysa ® 3ammTa pa3paboTaHHOH pabodell M KOHCTPYKTOPCKOH
JIOKYMEHTAllHM MW CTAHAApTOB OpraHM3allM{ (OTpacid) II0 CO3JaHHUIO
CHENMANBLHEIX IOKPBITHA M TEXHOJIOTHI HX H3IOTOBJICHHS METOJaMHU
OCaXJEHHS B BAKYYM€ JUIs BHEIIHUX NoBepxHocTel KA

HeobOxoayMmble yMEHUS

OO6OCHOBHIBATh M OTCTAHBATh COOCTBEHHBIE 3aK/IIOYCHHsI M BBIBOJBI B
ayJIUTOPHAX pa3HO# NpodeCCHOHANBEHON OpHEHTAIMU

3aHnMarsca Opl"aHI/I3aLIHOHHO-YHpaBJICH‘ICCKOﬁ JACATCIIBHOCTBIO

AHaJII/IBI/IPOBaTL COCTOAHHNE H IIEPCIEKTHUBBI pasBUTUA KAaK KOCMHYCCKOI'O
MaTCpHAJIOBCACHMS B IICJIOM, TaK H l'IOKpBITI/Iﬁ BHCIITHHUX HOBerHOCTeﬁ KA

[Ipou3BOAUTL SKCHEPTH3Y HPOLECCOB, MATEPHANIOB, METOJOB HCIIBITAHHH,
pa3paboTaHHOM JOKYMEHTAIMH MO CO3JaHMIO CIICUMAIBHBIX MOKPHITHH M
TEXHOJOTHH KX HW3rOTOBJIEHHS METOJaMH OCaXICHHA B BaKyyMe AJd
BHENIHUX MoBepxHocTel KA

[IpUMeHATh METOHONOTHIO pa3paboTku pabodeidl U  KOHCTPYKTOPCKOH
JOKYMEHTAMM ¥ CTaHJapTOB OpraHM3anuy (OTpaciM) MO CO3JaHMIO
CIEIMAIBHBIX IOKPHITHA M TEXHOJNOTMH HMX HM3rOTOBJICHHS MeETOJaMH
OCa)KJICHHS B BAKyyMe JIJIs BHEIIHUX HoBepxHocTed KA
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BeIAenaTs 31eMEHTHl HOBU3HBI B pa3paboTke, OLEHUBATh MEPCIIEKTHBHOCTD
IOIYYEHHBIX pE3yIbTaTOB IO CO3JAaHHIO CIICHHAIBHBIX IOKPBITHH M
TEXHOJOTHA HX H3TOTOBJICHHS METOJaMH OCaXIEHHUA B BaKyyMe LA
BHelHUX noepxHocTei KA

Pa6oTaTh ¢ KOMIBIOTEPOM KaK CpEJCTBOM YIIpaBleHHs, paboTaTe c
IPOrPaMMHBIMH CPEICTBAMK OOIIETO M CIENUAILHOIO Ha3HAYCHHUS

TMone30BaThest PyCCKHM M HHOCTPAHHBIM S3BIKAMM KaK CPEJICTBOM JIEIOBOTO
OOIIEHM s, YETKO U SICHO M3J1araTh Ipo0iieMbl U pelieHHs, apryMEHTHPOBATh
BBIBOJBI

AHaJII/ISI/IPOBaTI) HOPMaTHBHO-TCXHHUYECKYIO u HAy4YHO-TCXHHUYICCKYIO
JATEPATYypy IO CO34AHHUIO CIIENHAIIBHBIX HOKpBITHf/'I H TEXHOJOTHN WX
H3rOTOBJICHUSI MECTOJAaMH OCaXICHHUA B BaKYyME IJI BHCIITHUX HOBCpXHOCTeﬁ
KA

IToaroraBnuBaTh M IPEACTABIATH IPE3CHTALMM IUIAHOB M PE3yIbTaToOB
COOCTBEHHOM U KOMaHTHOHN NeITEIbHOCTH

HCOGXOHI/IMHﬁ 3HaHHA

MeToaMK:  IOATOTOBKH  HayYyHO-TEXHHYECKHX  OTYETOB,  0030pOB,
nyOiuKaluii M0 pes3ynbTaTaM BBIIOJHEHHBIX HCCIENOBAHHMA, OT3BIBOB M
3aKIIIOYEHHUH Ha MPOEKTHI, CTAHAAPTHI B 00NAacTH CO3JaHMs CIEHHAIBHBIX
HOKPBITHIA ¥ TEXHOJIOTHH HX H3TOTOBJICHHS METOJIAMH OCAXK/ICHHS B BaKyyMe
JUIsl BHEIHUX moBepxHocTeil KA

OTpaCJICBLIC CTaHAapThI 1O O(bopMJIeHI/IIO TEKCTOBBIX TOKYMCHTOB

Cranpaprs! EquHoil cCTEMBI KOHCTPYKTOPCKOH TOKYMEHTAIIHA

OCHOBBI BAKYYMHOH TEXHHKH

BiusHue naBiieHHs Cpelbl Ha CBOMCTBA TBEPABIX TEI

@usnuecKye NPHHIMNEI U O0OpYAOBaHHE U CO3JAHHA M H3MEPCHHS
BaKyyMa

OCHOBBI OIITUKH

XapaKTepHchH OKOJIO3EMHOI'0 U MCXKIIJIAHCTHOTO IIPOCTpAaHCTBA H
OCHOBHBIC (1)I/I3I/I‘-ICCKI/IC IIPUHIXIBI UX BJIMSIHHUS Ha CBoOiiCcTBa MaTCpHaJIOB

OCHOBBI BIHSHHMS CPEIBI U Pa3IMYHbIX BHENTHUX BO3ICHCTBIM (XMMHIECKHX,
MEXaHMYECKHMX, AaKYCTHYeCKHMX, OJJICKTPOMarHMTHBIX) Ha  CBOWCTBa
MaTepHaIoB

OcHoBHbIe (PH3MYECKHe NPUHIHUIEL, METOALI H CPE/ICTBA HEPa3pyIIAIOMIETO
KOHTPOJIS! CBONCTB MaTEpHAJIOB

Crioco6bl IpHMEHEHHs W3BECTHBIX (U3MYECKHX sBJCHHHA U 3(dekToB B
TEXHOJNOTHYECKMX IpoleccaX oOpabOTKH, H3TOTOBNEHHSA, MCIBITAHUIA
MaTepHAJIOB H IIOKPHITHI U B IHATHOCTHKE CBOHCTB MaTePHAJIOB U MOKPHITHH

OCHOBBI TEXHOJIOTHH BaKYyYMHBIX HOKpHTHﬁ - (I)I/ISI/I‘ICCKI/IC IIPpHHIINIIBI,
METOJBI H CPECACTBA TOATOTOBKH IIOBEPXHOCTH bi (3 2V, (3171 Iepen HaHCCCHUEM
HOKpBITPIfI; (I)I/ISI/I‘ICCKI/IC NIpUHIMIIBI, METOABI H CpEACTBAa CO3JaHHA
HOKpLITPIfI, YIpaBI€HUA TEXHOJOTUYECKUMH IIapaMeTpaMH H KOHTPOJIA
Ka4eCTBa IIOKpBITI/Iﬁ PasJIMMHOrO Ha3HaA4YCHU:

duspdeckue NPHHIMIGI, METOABI W CpEeACTBA HCIBITAHMA MaTephaloB H
IOKPHITHI HA CTOMKOCTH K BHELIHUM BO3/IeHCTBUAM (XUMHIECKHM, QU3HKO-
MeXaHMYECKMM, MOHH3HPYIOIIMM H3JY4EHHSAM, IIOTOKaM 3apsHKCHHBIX
4acTHII, ATOMAapHOMY KHUCJIOPOJLY)

duznieckue MPUHIHUIIBEL H METOABI YCKOPCHMA HMCIBITAaHUH H q)nmqecxne
OrpaHHYCHUA Ha CTCIICHb YCKOPCHHA

OCHOBBI ICHXOJIOTHH, yHpaBJICHHU ICPCOHATIOM

MeTop! IPUHSATHS YIPABICHUYECKAX PELICHUH

Tpe6OBaHI/ISI CHCTEMBI MEHEPKMCHTA Ka4CCTBa Oprann3ainn




33

TpeboBanus oxpaHbl Tpyja ¥ NPOMBINIIEHHON 0€30M1aCHOCTH

Apyrue
XapaKTEPUCTHKH

3.4.3. Tpynosas pynkuus

Opranu3zanus MpoueccoB oTpaboTKy,

HCIBITAHWH ¥ BHEJPEHUS TEXHOJIOTHH VpoBeHb
HaumeHoBaHHE H3TOTOBJICHHS CIEITHATBHBIX TOKPBITUH [ Kon | D/03.7 | (momyposeHs) 7
BHEIIHUX moBepxHocTel KA MeTomamu KBaJIH(UKALHH

OCAXJICHHUS B BAKYYMC

IMpoucxoxaeHHe TPyd0BOI
GbyHKITHA

3auMCTBOBAaHO U3

OpurmHan X opHIUHATA
Kon PerucrpanmoHHsIii
OpUTHHAaNAa HOMEp
npoheCcCHOHATIBHOIO
CTaHZapTa

TpynoBsie neiicTBus

Opranuzanus pabOT MO BBHITYCKY PEKOMEHIAUMHA IO TEXHOJIOIHYECKHM
peXXAMaM ~ M3TOTOBJICHMS  CIIELMANbHBIX IIOKPBITHHM JUIA  BHEIIHHX
noBepxHocTeil KA MeToaMu ocakZicHHs B BAKyyMe

IInanupoBaHWe ¥ OpraHH3alMs IHPOLECCOB OTPAabOTKH TEXHOJIOTHYECKUX
PEKUMOB H pa3pabOTKH NMPOrpaMM M METOJMK M3TOTOBJICHUS CIIELUANBHBIX
HOKPBITHI 1719 BHeITHNX noepxHocTed KA B MpOM3BOJCTBEHHBIX YCIOBUAX

PecypcHoe obecnedeHue MPoBEACHUs paboT MO OCYLIECTBICHHIO KOHTPOIIA
XapaKTEPHCTHK CEUAIbHBIX OKPHITHH Ul BHEIIHUX NoBepxHocTedd KA B
HpoIecce U3rOTOBJICHUS METOIaMH OCAaXICHHS B BAKyYME Ha COOTBETCTBUC
TpeGOBaHMSIM HOPMATHBHO-TEXHUYECKON TOKYMEHTAIIHH

Opranuzanus paboT 1O IMOATOTOBKE I[IEPEYHsA TOYEK KIOYEBOTO U
00513aTeNIBHOr0 KOHTPOJIA MPOLECCOB OTPabOTKU, HCIIBITAHHN M BHEAPEHUSA
TEXHOJIOTHIl H3TOTOBJIEHHMS CICHUAIBHBIX TOKPBITUH M1 BHEIIHHX
nosepxHocTeit KA MeTofaMu ocaKIcHNs B BaKyyMe

HJIaHPIpOBaHPIe H OpraHu3alHOHHOC obecneueHue IIPOBEJACHASA aBTOPCKOI'O
HaJ30pa ¢ BBITYCKOM aKTOB IIO PE3yibTaTaM OCYIIECTBIICHHOI'O KOHTPOJIA

Heob6xomuMble yMeHHs

HccnemoBath  CBOMCTBAa  CIENHANBHBIX IOKPBITMH  JUIS  BHEHIHHX
nosepxHoctei KA Ha nMeromuxcst 060py/JoBaHHH B HpHOOpax

OneHuBaTh Ka4€CTBO CHEIHANBHBIX HOKpBITI/Iﬁ JJ1d BHCIIHNX HOBCpXHOCTCf/'I
KA B MNPOHU3BOACTBCHHEBIX YCJIOBHAX HA CTaauH OIIBITHO-TIPOMBINIIJIEHHBIX
HCIBITAHUH U BHCIOPCHUA

O6ecneunBath 3(Q(PeKTHBHOE, DKOJOTMYECKH U TEXHHYECKH Oe30macHoe
IOPOM3BOACTBO  Ha  OCHOBE  MEXaHM3allid ¥  aBTOMaTH3alHH
IIPOM3BOJICTBEHHBIX IIPOIIECCOB, BEIOOPA M IKCILTyaTaMd 00OpyA0BaHus U
OCHACTKH, METOZIOB ¥ IIPHEMOB OpraHU3aliui Tpya

OcymecTBaare paboTy ¢ NEpPCOHATLHBEIM KOMIBIOTEPOM Ha YpPOBHE
YBEPEHHOTO MOJIL30BaTEI

OO6GOCHOBBIBaTE W OTCTaWBaTh COOCTBCHHBIE 3aKMIOYEHHS H BBIBOABI B
ayJMTOPHAX pa3HOH MpodecCHOHANLHON OPUEHTAIlMH

3aHuMaTheCs OpFaHPISaHI/IOHHO-YHpaBﬂqueCKOﬁ JACATCIIBHOCTEHO

CosnmaBats u PeaakTHPOBaTh TEKCTHI IIpO(l)eCCI/IOHaJILHOFO Ha3HaA4YCHUA,
aHaJIN3UPOBATH JIOTUKY paccyxc,z[eHm‘/’I ¥ BBICKa3bIBAaHUMA
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Heob6xomumble 3HaHHs | TexHHYeCKMe  XapaKTEPUCTHKM  TEXHOJIOTMYECKOIO  HCIBITATENIBHOTO
000pyHOBaHUs, METOAWKHM HWCIIBITAHHS CHELMANbHBIX IOKPHITHA Iy
BHEIIHUX moBepxHocTed KA

Oprasu3aloHHasi CTPYKTYpa NoJApa3eIeHus M OpraHu3aluy

OCHOBBI TEIIOMAcCOOOMEHA B pa3IMYHbBIX CPellaX, B TOM YHCJI€ B BAKYyMe
OCHOBBI BAKYYMHO! TEXHHKH

Biusanue naBijieHrs cpebl Ha CBOACTBA TBEPABIX TEI

@usuyeckre MPUHIUOBI W 00OpyNOBaHHE JUIA CO3JaHHS M H3MEpeHUs
BaKyyMa

OCHOBEBI ONITUKH

OcHoBHBIE (U3MUYECKHe MPHUHIWNB M PE3yJbTarhl B3aUMOICHUCTBHS
9JIEKTPOMArHATHOTO H3JIy4EHHS C BEILIECTBOM

OCHOBBI BIHMSIHHASA CIA0BIX U CHIIBHBIX DJIEKTPHYECKHX M MarHUTHBIX MOJEH
Ha CBOMCTBA ra3oB, KUAKOCTEH, TBEPABIX TEI

OCHOBEI BIIMSIHUS CPE/IBI M Pa3TMYHBIX BHEIIHUX BO3ACHCTBHI (XUMHYECKHX,
MEXaHMYECKMX, AaKyCTHYeCKHX, JJICKTPOMarHMTHBIX) Ha  CBOWMCTBa
MaTepHaloB

OcHOBHBIE (M3HYECKHE TMPHHIHUIBI, METOABI H CPEJCTBA HEPA3PYIIAIOLIETO
KOHTPOJIS CBOMCTB MaTepHaloB U A€(EKTOB B HUX

Crioco6bl NPHMEHEHHs] M3BECTHBIX (HM3MYECKHX sBIEHUHA H 3(deKToB B
TEXHOJIOTHYECKHMX Ipoleccax o0pabOTKM, H3rOTOBJIECHMS, MCIBITAHUN
MaTepHAJIOB U IOKPHITHI ¥ B JMATHOCTHKE CBOACTB MATEPHAIOB M IOKPBITHIA
OCHOBBI TEXHOJIOTHH BaKYYMHBIX MOKPHITHH — (H3MYECKHE MPHHIMIILL
METO/Ibl M CPEACTBA MOATOTOBKM ITOBEPXHOCTH JIETAlleH Mepe] HaHSCCHUEM
HOKPBITHIA; (U3MYECKHe TIPUHIMOB, METOABI W CPeacTBa CO3JaHHA
HOKPLITHH, YIpaBlIeHAS TEXHOJOTHYECKHMMM NapaMETpaMH H KOHTPOIA
Ka4ecTBa MOKPHITHH pa3IM4yHOrO Ha3HAYEHMS

@usuyeckue NPUHIMIGBL, METOABI U CPEJACTBA HCIBITAHHA MaTepUaioB H
IIOKPHITHH Ha CTOMKOCTH K BHEIHUM BO3JICHCTBHAM (XMMHIECKAM, QH3HKO-
MEXAHHYECKMM, HOHHM3HPYIOIIUM HM3IYYEHHsAM, IOTOKaM 3apsHKCHHBIX
YaCTHII, aTOMApPHOMY KHCIIOPOJLY)

duzMyecKre NPUHIMNLI M METO/BI YCKOPEHHs HCIBITaHHH M (u3nyecKue
OrpaHideHHs Ha CTENEHb YCKOPEHHUS

OCHOBBI IICHXOJIOTHH, YIIPABJICHHA NIEPCOHATIOM

MeToapl UpHHATHS YIPABICHICCKHX PEICHUA

TpeGoBaHus CHCTEMbl MEHE/DKMEHTA Ka4eCTBA OpraHu3aliy

Tpe6oBanust 0XpaHbI TPYIa M IPOMBIILIEHHOH 6€30I1aCHOCTH

Hpyrue -

XapaKTEPUCTHKH

3.4.4. Tpynosas pynkuus

Ob6ecneuenne IPOBEICHNS AHAIN3a M OLICHKH
paboTHI CHEMATBHBIX IIOKPBITHH, CO3/JaHHBIX Vposenb

HaumeHoBaHMe METOJaMH OCaXJICHUS B BaKyyMe I Kox | D/04.7 | (nomyposens) | 7
kBaAUKanAN

BHemHuX nopepxaocteit KA, B mporecce
SKCILTyaTali}




TpoucxoxaeHHE TPYAOBOK
($yHKUAN
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3anuMCTBOBAaHO H3

Opurunan X J——
Kon PeructpaunoHHbIi
OpHTHHaJAa HOMEp
npo¢geccHOHAIbHOTO
cTaHgapra

TpynoBble nefcTBUSA

Opranusanus mHpoBefeHHs cOopa H 00OOIIEHHA pPE3yIbTATOB aHAIM3a
TeJIEMETPHYECKOH MH(OPMAIMH O COCTOSHHH CIECHHUAIBHBIX NMOKPHITHA B
nporiecce SKcmryaTauu B coctase KA

Opranusanys ¥ KOHTPONb MOATOTOBKH TEXHMYECKOTO OTYETa O CTOMKOCTH
CIEMAIBHEIX TOKPBITHI, CO3JaHHBIX METOJJAMH OCAXJIEHUSA B BaKyyMe JJIsA
BHEITHMX NoBepxHocTeit KA, kK Bo3aeicTBHIO (haKTOPOB IPH IKCILTyaTalMH

[InanupoBaHMe W OpraHM3allis MPOIECCOB pPa3pabOTKH HHCTPYKIMHA IO
BOCCTAHOBJIEHHMIO W KOHTPOJIIO CHEUHANbHBIX MOKPBITHI, H3rOTOBICHHBIX
MeTOJaMH OCaKIEHH B BaKyyMe Ul BHEIIHUX noBepxHocTel KA

Pecypcroe ofecnedeHne Iporecca KOHTPOJIA COCTOSHHS CIHCHHATBHBIX
HOKPBITH, CO3JaHHBIX METOJAMH OCAXICHHA B BaKyyMe Ui BHCLIHUX
noBepxHocrei KA, B opraHMzalMi M B TEXHHYECKOM KOMILIEKCE
(xocMozipome)

HPGSeHTaIII/IH M 3allliTa pe3yJIbTAaTOB MPOBCACHHOIO aHajin3a H OICHKH
pa60TI>I CIICIIHAJIBHBIX HOKpBHHﬁ, CO3JJaHHBIX MECTOJAAMH OCAXICHHA B
BaKyyM¢e IJId BHCIIHHUX HOBCpXHOCTeﬁ KA, B IIPOLIECCE IKCILTyaTallu

Heo6xoauMble yMEHHS

ITpom3BOUTh aHANH3 BBLABICHHBIX TEXHHYECKHMX H OPraHU3allMOHHBIX
po6IeM, ONpeIeNSIOHX KayeCTBO CIEIHATLHBIX NOKPHITHM, Ha 00pa3iax-
uMHTaTopax u neMeHTax KA

KOHCYIETHpPOBAaTh IO BONPOCAM TEXHOJOTHMM HAHECEHHS CHOCIUATbHBIX
TOKPHBITHIA U151 BHEIIHUX noBepXHocTel KA

BBII[CJIHTI: 3JICMCHTHI HOBHU3HEBI B pa3pa60TKe, OLCHHUBATD IICPCIICKTHBHOCTDL
IIOJIYYCHHBIX PE3YJILTATOB

[11aHHpOBATH SKCIEPUMEHT, B TOM YHCJIe MHOTO(AKTOPHEIH, 06pabaTsiBaTh
W aHAJIU3APOBATH €T0 Pe3yJIbTaThl

AHAM3APOBAThH PEATBHOE COCTOSHUE CIENHATBHBIX OKPHITHHI Ul BHELITHHX
nosepxnocteii KA M cooTBeTrcTBHE HMX TpeOOBaHMAM HMHCTPYKIMH IIO
AKCILTyaTaluH

Haxozmn, ONTHMAILHEIE TCXHHYCCKHUEC PCIICHHA 1[I0  YCTPAHCHHIO
BBISBJIEHHBIX HECOOTBETCTBUI

MHTepnpeTnpoBaTh  IOKa3aTelnd  TeleMETpHYeCKoH uHpopmamuu o
COCTOSHUH CHENMAIBHBIX IOKPHITHI B MpoOLlecce KCINyaTallMd B COCTaBe
KA

IlpuMeHAT, JaHHBIE MO pE3yNbTaTaM OSKCIUTyaTallMd CICHHANBHBIX
HOKPHITHH JIs1 BHEITHUX NoBepXHOocTel KA

AHaJII/ISI/IPOBaTI) OIIBIT pa3pa60TKH B IKCIUlyaTanuyi  aHaJIOTHYHBIX
CIICHHUAJIBHBIX l'IOI(pBITI/Iﬁ

O06006marh MoJy4YeHHBIC JAHHBIE

[MoaroTaBnMBaTh NPENIOKEHUS IO COBEPIICHCTBOBAHMIO CIELHANBHBIX
MOKPBITHI U TEXHOJNOTHI HX M3TOTOBJICHHS] METOAMU OC)K/ICHHS B BAKYYME
JUIA BHEINHEX MoBepxHocTed KA

COSﬂaBaTB N peaaKTHpOBaTh TCKCTLI HpO(l)eCCI/IOHaJII)HOFO Ha3Ha4YCHUA,
AHAJIM3UPOBATH JIOTHKY paccyxcz[eHnﬁ H BBICKA3BIBaHUM

OG60CHOBEIBATh IpEjIaracMble TEXHHYECKHE pEIICHHA W OTCTauBaTh
COOCTBEHHBIE 3aKIIOYEHHs W  BHIBOJBI B ayJMTOPHSAX  pa3sHOM
npodeccHOHATTEHON OpPHEHTALH
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3aHUMAaTHCS OpraHH3alOHHO-YIIPABICHYECKOH AEATEILHOCTRIO
Heobxoaumple 3HaHuMss | MHCTPYKIMM 1O KOHTPOMIO COCTOSHHMS  CHENHANBHBIX  IOKPHITHH,
HA3TOTOBJEHHBIX METOJAAMHM OCAXKJCHHA B BaKyyMe Ui BHEIIHHX
noBepxHocteit KA

WHCTPYKIMHA 1O BOCCTAHOBIEHHWIO NOKPBITHH, M3TOTOBICHHBIX METOJAMH
OCaX/IEHMs B BaKyyMe JIJIsl BHEINHHX noBepXHocTer KA

MeToAMKH aHamuM3a M pacdeTa CTOMKOCTH CHEIHAIBHBIX IOKPHITHH K
(daxTopam mpH AKCILIyaTalHy

CraHgapTHOEe M CHeNHAIbHOE MPOrpaMMHOE OOeclieueHHe JUIA pacyeToB
CTOMKOCTH CIIELHAIBHBIX MOKPHITHI K (hakTOpaM MpH SKCILTyaTalHH
OCHOBHI TEILTOMAacCOOOMEHA B Pa3INYHbBIX CpeAax, B TOM YHCIIE B BAKyyMe
XapakTepuCTHKH OKOJNO3EMHOr0 M MEXIUIAHETHOTO IIPOCTPAaHCTBA U
OCHOBHBIE (pM3UYECKHE IPUHIMIIBI HX BIHSAHHS Ha CBOMCTBA MaTepHaIOB
OCHOBBI OIITHKH

OcHOBHEIE (U3MYECKHE TPHHIHNBI H PE3ylNbTaThl B3aUMOJCHCTBUA
3JIEKTPOMArHUTHOTO M3JIyICHUS C BEIECTBOM

OcHoBHBIE (HU3MYECKHE TIPUHIUIIBI, METOJIBI H CPEACTBA HEPA3PYILAIOIIETO
KOHTPOJIsI CBOMCTB MaTepuajioB U Ae(EKTOB B HUX

du3uyecKrde IPUHIMIBL, METOJBl M CPEICTBA HCIBITAHUH MaTCpHANOB H
TMOKPBITHI HA CTOMKOCTH K BHEIIHAM BO3JCHCTBHAM (XUMHYECKHMM, PH3UKO-
MEXaHHYECKHM, HOHH3HPYIOIIMM HU3IYYCHHSM, IIOTOKaM 3apsHKCHHBIX
YaCTHII, aTOMapPHOMY KHCJIOPOAY)

dusnyeckie NPUHIUIE X METOJbI YCKOPEHHS WCHBITAHHH H (u3nveckue
OrpaHUYEHHS Ha CTETICHb YCKOPEHUS

OCHOBBI IICMXOJIOTHH, YIIPaBJIeHHs IEPCOHAIIOM

MeToap! IPHHSATHSA YIIPABICHYECKUX PELICHUIA

TpeGoBaHus cHCTEMbI MCHEDKMEHTA KaueCTBa OpraHH3allny

Tpe6boBanus 0XpaHbl TPya H IIPOMBILIIICHHOH 0€3011aCHOCTH

Hpyrue -

XapaKTEpHUCTHUKH

IV. CBeaennst 06 opranu3anusx — pa3padoryukax npogeccHoHaIbHOro CTaHAAPTA

4.1. OTBEeTCTBEHHASN OPraHH3ANMA-Pa3paboTYHK

Coget 110 NIpodecCHOHANLHBIM KBATH(PHKAMAM B PAKETHOH TEXHHKE H KOCMUYECKOH JIEATCIIBHOCTH,
ropoa Mocksa
3aMecTHTeNb IpeaceIaTeNns Jlupkopa CBeTiaHa AHaTOJILEBHA

4.2. HaumeHOBaHHA OPraHu3alAi-pa3padoTINKOB

AO «VH(pOpMaIHORHEIE CIlyTHUKOBBIE CHCTEMBI» UMEHH akajemuka M. Q. PererseBay, ropoj
Kenesnoropck, KpacHospckuii Kpai
2 | ®I'BY «BHUM tpyna» Muntpyna Poccun, ropog Mocksa

lOGepoccuiicknit KiraccHPUKATOP 3aHATHIA.

2 O6mepoccuiickuit KiaccuHKaTOp BUAOB IKOHOMUYECKOMH AeATENEHOCTH.

3 [Ipuka3 Muntpyna Poccun, Munsapasa Poccun ot 31 nexa6pa 2020 r. Ne 9881/1420H «O6 yTBEepXACHHHU NEPEYHA BPEAHBIX
H (WIH) ONacHBHIX MpPOM3BOACTBEHHBIX ()akTOpoB M paboT, NPH BHIMONHEHMH KOTOPBIX MPOBOAATCS o0s13aTeNbHBIE
npeBapyUTeNbHbE MeIMIMHCKAE OCMOTPhl NPH TOCTYMIEHMH Ha pPaboTy W NEPHOAMYECKME MEIMLMHCKME OCMOTPhD)
(3apeructpupoBan MumtocroM Poccun 29 sHBaps 2021 r., perncTpanioHHBIH Ne 62278); npukaz Mumnsapasa Poccuu
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ot 28 anBapa 2021 r. Ne 29u «0O6 ytBepxaeHnu [lopsaka npoBefeHHA 00A3aTENLHEIX NMPENBAPUTENBHBIX M NEPHOAHISCKIX
MEIUIMHCKHX OCMOTPOB PaGOTHHMKOB, NMPEIyCMOTPEHHBIX YACTHIO YeTBEpTOH cTathd 213 Tpymosoro koxekca Poccuiickoi
Deepalliy, NEpedHs MEIUIMHCKAX MPOTHUBOIOKA3aHMI K OCYIIECTBIEHHIO paGoT C BpeNHbIMM W (WIM) ONACHBIMH
TPOM3BOACTBEHHBIMHU (PAKTOPaMy, a TaKKe paGoTaM, IIPH BBHIMONHEHHH KOTOPHIX MPOBOAATCS 00A3aTebHbIE PeIBAPUTEIIbHBIE
¥ TNEepHOJMYECKHE MEIMIMHCKHE OCMOTphIY (3aperucTpupoBad MunioctoM Poccnn 29 suBaps 2021 r., perucTpalMOHHBIH
Ne 62277).

4 3akoH Poccuiickoit ®emepamun ot 21 monsa 1993 r. Ne 5485-1 «O rocymapctBeHHo# Taiine» (Poccuiickas raseta, 1993,
21 cenrs6ps; CoGpanme 3akonoatenscTBa Poceniickoit @eneparuy, 2021, Ne 24, ct. 4188).

3 ITpuxas Muntpyna Poccun ot 15 gexa6ps 2020 r. Ne 903u «O6 yTepxkaeHun [IpaBui no oxpaHe Tpyna Nmpu SKCILTyaTaluH
3MEKTPOYCTAHOBOK» (3apeructpupoan MusioctoM Pocenn 30 nexabps 2020 r., peructpaunonsbiit Ne 61957).

¢ TloctanoBneHMe MunTpyAa Poccun, MunoGpazosanus Poccuu ot 13 suBaps 2003 r. Ne 1/29 «O6 yrsepxaenuu [Topsaka
06ydeHH s [0 OXpaHe TPyJa W TPOBEPKH 3HaHUI TPeGOBaHMIT OXpaHbl TPyJa pabOTHUKOB OpraHM3auui» (3aperiucTpupoBaHo
Munrocrom Poccuu 12 despanst 2003 r., peructparmonnslii Ne 4209) ¢ u3MeHEHHAMH, BHECEHHBIMU NPHKa3oM MHHTpyZna
Poccun, Muso6pHayku Poccuu ot 30 Hos6ps 2016 1. Ne 6971/1490 (3apeructpupoBad Muntocrom Poccun 16 aexabps 2016 r.,
perucTpanHoRHbIi Ne 44767).

7 TloctaHoaenue Ilpasutenscrea Poccmiickoit ®epepamyn oT 16 centabpsa 2020 1. Ne 1479 «O6 yrsepxaeuuu Ilpasun
TIIPOTHBONIOXKAPHOTO pexumMa B Poccuiickoit denepauumn» (CobpaHue 3akoHoxaTenbcTBa Poccuiickoit @enepauun, 2020, Ne 39,
CcT. 6056; 2021, Ne 23, ct. 4041).

8 Eauabli KBaTU(QUKAIMOHHBIN CIPABOYHUK NOJDKHOCTE! PyKOBOAMTENEH, CIICLMANICTOB U CITY KaLKX.

? O6mepoccuiickuit Knaccupurarop npodeccuit paboumx, JODKHOCTEH CllyKauxX ¥ TapU(HBIX paspasioB.

10 OfmepoccHiickuil KiTacCHPHKATOP CreNyanbHOCTEl 10 06Pa3oBaHMIO.




