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I. O0mue cBexenus

PazpaboTka crenuaabHbIX TOKPHITUH M TEXHOJIOTHI UX M3TOTOBIIEHHUS] METOJaMH 25 035
OCaXXJICHUS B BAKyyMe JIJIsl BHEIIHUX TIOBEPXHOCTEH KocMudeckux ammapatos (KA) '
(HanMeHOBaHME BHA MPOGECCHOHATBHOM AeSTEIPHOCTH) Kon

OcHoBHas Ocjib BUaa HpO(bCCCHOHaHBHOﬁ ACATCIIBHOCTH

Pa3paboTka crienuanbHBIX MOKPBITUI M TEXHOJIOTHI X U3TOTOBIICHUS METOJJaMH OCaXJICHUS B BaKyyMe
JUISl BHEITHUX MOBepXHOCTEN KA ¢ 3a1aHHBIMU 1IETIEBBIMHU XAPAKTEPUCTUKAMH M CTOMKOCThIO K BHEITHUM
BO3JICHCTBUSM JJIsl 00ECTIeUeHHs TETUIOBOTO pexnma KA Ha Bech CPOK €ro aKTUBHOTO CYIIECTBOBAHHUS

I'pynna 3anaTwii:

1223 PykoBoauTenu noapazaenenuii mo | 2141 WHxeHeprl B IPOMBIIIJIEHHOCTH U HA
HAaYYHBIM HCCIICOBAHUSAM U IPOU3BOICTBE
pa3paboTkam

2149 CrenuaaucTsl B 001acTH TexHukn, | 3119 Texauku B o0mactu PU3NIECKUX U
HE BXOJSIINE B APYT'HE TPYIIIIHI TEXHUYECKUX HayK, HE BXOJSIINE B
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| | | | ApyrHe rpymmBt
(xox OK3Y) (HamMeHOBaHUE) (xox OK3) (HamMeHOBaHUE)
OTHeceHue K BUJIaM Y9KOHOMUYECKOU JesITeIbHOCTHU
20.59.5 [Tpon3BOACTBO MPOYNX XUMUUYECKHUX MTPOIYKTOB, HE BKIFOUCHHBIX B IPYTUE IPYITUPOBKH
25.61 O06paboTka METAJUIOB M HAHECEHUE TIOKPBHITUI HAa METaJLJIbI
30.30.41 [Tpon3BOICTBO ABTOMAaTHUECKUX KOCMHUYECKUX AMIapaToB
30.30.5 [Tpon3BOACTBO YacTeH U MPUHAIICIKHOCTEH JIETATEIbHBIX M KOCMHUYECKUX aIapaToB
72.19.2 Hayunble nccienoBanus 1 pa3padOTKU B 00JIACTH TEXHUYECKUX HAYK
(xox OKBBZ[Z) (HauMeHOBaHME BUa YKOHOMHYCCKOMN JIEATCILHOCTH)
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II. Onucanue Tpya0BbIX (PYHKUMHA, BXOAALIHMX B IPO(PEeCCHOHANBHBIN CTAHAAPT

(pyHKuMOHAIBHASA KApTA BUAA NPO(ecCHOHATBLHON AeTeJIbHOCTH)

O06001IeHHbIE TPYAOBBIC (DYHKITMH TpynoBsie pyHKITUN
YpPOBEHb YPOBCHD
KOJ HAaUMEHOBaHUE HauMEHOBaHHE KO (moxypOoBEHbD)
KBaTM(UKAITIHI
KBTI (DUKAITAH
A OrneparnoHHoO- 5 N3rororneHne oOpa3oB CrieUaIbHBIX IOKPBITHI METOIaMU A/01.5 5
TEXHUYECKOE OCaXXJICHUS B BaKyyMe /ISl BHEITHUX oBepxHOocTe KA B
COIIPOBOXKICHHE IIpoliecca COOTBETCTBUU C MPOTPaAMMaMU U METOJUKAMU UCTIBITAHUN
CO3JIaHMS CTICIATTbHBIX KoHTpoib XxapakTepucTHK CHEeIHalbHBIX TOKPBITHI MPU A/02.5
MOKPBITUI U TEXHOJIOTHIA W3TOTOBJICHUH WX METOJAMH OCKICHUS B BAKyyMe IS BHEITHUX
UX U3TOTOBIICHHS noBepxHocTel KA u ucnbITanuii 1o CTaHJapTHBIM METOAMKAM Ha
METOJIJaMH OCaXJICHUS B CTaHJAPTHOM 00OPYJIOBaHUHU
BaKyyMme 1 BHECITHUX [ToaroroBka TUMIOBOM JOKYMEHTAIIMH MPHU pa3paboTKe A/03.5
nosepxHocred KA CIIELUAJIbHBIX ITOKPBITUN U TEXHOJIOTUH UX U3TOTOBJICHUS
METOJIJaMU OCaXJICHUS B BaKyyMe JIJIsl BHEIIHUX MoBepXHocTer KA
B Coznianue crnenuagbHbIX 6 [IpoBeneHne Hay4HO-UCCIIE0BATEIBCKUX U ONIBITHO- B/01.6 6
MIOKPBITUM U TEXHOJIOTUI KoHcTpykTOopckux pador (HOKP) B obnactu co3nanus
WX U3TOTOBJICHUS CTCIUATBHBIX TTOKPBITHI W TEXHOJIOTHIH X H3TOTOBIICHUS
METOJIJaMH OCaXJICHUS B METOJIaMU OCaXJICHUS B BaKyyMe JIJIsl BHEIIHUX MOBepXHOCcTer KA
BaKyyMe€ JUIsl BHEILTHUX [TonroroBka pabouel 1 KOHCTPYKTOPCKOM TOKyMEHTALlMU U B/02.6
nosepxHocTeit KA CTaH/JapTOB OpraHU3aluu (OTPACIH) MO CO3IAaHUIO CHEIHATBbHBIX
MOKPBITUH ¥ TEXHOJIOTHI WX M3TOTOBIICHUS METOJJAMH OCAX/ICHUS B
BaKyyMe JiUIsl BHEIIHUX MoBepxHocTeid KA
ConpoBOX/IeHUE U KOHTPOJIb MPOIECCOB OTPAOOTKH, ucnbiTanuii 1 | B/03.6
BHEJIPEHUS TEXHOJIOTHI U3TOTOBIEHUS CIIEIIMATbHBIX MOKPHITUN
JUJIs1 BHEITHUX NToBepxHOCTEN KA MeTogaMu ocakIeHusI B BaKyyMe
AHanu3 ¥ olleHKa paboThl CIEHATBLHBIX TOKPBITHA, CO3aHHBIX B/04.6
METOJAMH OCAXKIEHUS B BAKyYME ISl BHEIIHUX MOBepxHOCTEN KA,
B IIPOIIECCE IKCIUTYaTalluu
C TexHuueckoe ynpaBieHUE 7 Texnuueckoe ynpasnenue paboramu no nposenenuto HUOKP B C/01.7 7

mponecccom CO3JaHus

obiactu CO3JaHus ClICUaJIbHbBIX HOKpBITI/Iﬁ U TEXHOJIOTUH UX
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CIIeIMaIbHbBIX TOKPBITHI
U TEXHOJIOTUN UX

M3TOTOBJICHHS] METOIAMU OCAXKICHHSI B BAKYYME J1JIs1 BHEIITHUX
noBepxHocre KA

W3TOTOBJICHHS METOJIaMU KoHTpoib u pazpaboTka paboyeil 1 KOHCTPYKTOPCKOM Cl02.7
OCaXJICHUS B BaKyyMe JJIst JOKYMEHTAIIUN U CTAaHJAPTOB OPraHU3aluH (OTPACIIH) IO CO3IaHUI0
BHEIIHUX OBEPXHOCTEH CHEIHAIbHBIX TOKPBITHI U TEXHOJIOTHIM UX U3TOTOBIICHUS
KA METOAAMHU OCAXJEHHSI B BAKYyMe JIJIsl BHEITHHUX MOBepxHOocTe KA
TexHU4eckoe yrpaBjaeHUE IPOLeCCaMHi OTPAOOTKH, UCTIBITAHUN 1 C/03.7
BHE/IPCHHS TEXHOJIOTUI M3TOTOBJICHUS CIICIUATBHBIX MTOKPBITUN
JUIsl BHEIIHUX MoBepxHocTel KA MeTonamu ocaxaeHus B BAKyymMe
O00011IeHIE Pe3ybTATOB aHAIM3a U OIICHKU paboThl criennanbibix | C/04.7
MOKPBITHH, CO3AAHHBIX METOJIAMH OCAXKACHUS B BAaKyyMe IS
BHEITHNX noBepxHocTel KA, B mpoliecce sKCITyaTaiuu
Opranuzanus Opranu3zanus BoinoiaHeHus padbot no nposeneHuto HUOKP B D/01.7
BBITMIOJTHEHHSI paboT MO 00JacTy CO37aHMs CTICIUATbHBIX MMOKPBITUN M TEXHOJIOTHI HX
CO3JIaHUIO CTICIAIIBHBIX M3TOTOBJICHHSI METOJAMU OCAXKJICHHS B BaKyyMe JIJIsl BHEITHIX
MOKPBITUNA U TEXHOJIOTHI nosepxHocret KA
UX U3TOTOBJICHUS ObecnieueHue BbIIOJIHEHUS PadoOT 110 pa3paboTke padoueit u D/02.7
METOJJaMH OCaXJICHHUS B KOHCTPYKTOPCKOM JOKYMEHTAIIMH U CTAaHAapTOB OpraHU3aluu
BaKyyMe JUIsl BHEIITHUX (oTpacnm) 1Mo co3AaHUI0 CIENUATBHBIX TTOKPBITHI U TEXHOJIOTHIA UX
nosepxHocTeit KA M3TOTOBJICHUSI METOJAMU OCAX/IEHHS B BaKyyMe JJIsl BHEITHUX
noBepxHocTend KA
Opranuzanys nporeccoB OTpabOTKH, UCIIBITAHUH U BHEIPEHUS D/03.7
TEXHOJIOTUI M3TOTOBJICHUS CIICIUATBHBIX MMOKPBITUHN /711 BHEITHUX
nosepxHocTelt KA MeTonamu ocaxieHus B BAKyyMe
ObecnieueHne NpoBeICHNS aHaIN3a U OLIEHKU pabOThI D/04.7

CIIELUAIIbHBIX ITOKPBITUH, CO3JaHHBIX METOJJAMU OCaXKICHUS B
BaKyyMe JUIsl BHEIIHUX noBepxHocTel KA, B mporuecce
JKCILTyaTaluu
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II1. XapakTepucTuka 00001IEeHHBIX TPYAOBbIX QyHKIIUI

3.1. O0o01menHas TpyaoBasi pyHkuus

OﬂepaHHOHHO-TeXHI/I‘IGCKOC COIIPOBOKACHUC
mponecca Co3gaHus CriCnualbHBIX HOKpLITI/Iﬁ
M YposeHnb
HanmenoBanue M TEXHOJIOTHUH UX U3TOTOBJICHUSA METOJaMU Kon A 5
KBaTU(UKAITHA

OCaXJACHHA B BAKYYMC IJIs1 BHCHIHUX

noBepxHocrend KA
IIpoucxoxneHue

o . 3anMCTBOBAHO U3
00001IeHHON TPYI0BOIT OpurnHan X
OopuTHHAJIA
¢GbyHKIAN
Kong PeructpanuonHslit
OpHUTHHaJa HOMEp
po(eCCHOHATHHOTO
CTaHIapTa

Bo3MoskHBIC TexHuk
HAaXMCHOBAHUSI TexHuK-MeXaHuk
,Z[OJ'I)KHOCTCIZ, TexHUK 110 HaJJaAKEC U UCIIBITAHUAM
HpO(l)eCCI/Iﬁ OHepaTOp YCTaHOBOK IT0 HAHECEHUIO MTOKPBITUI B BaKyyMe

TpebGoBanus k
00pa3oBaHMIO U
00y4EeHHIO

Cpennee npodeccronanbHoe 00pa30BaHUE — TPOrPAMMBI TOATOTOBKH
KBIM(ULIIUPOBAHHBIX Pab0UUX (CIYXKAIIKX ), IPOTPAMMBI MTOATOTOBKU
CTEUAIMCTOB CPETHETO 3BEHA WIIH

Briciiee oOpa3oBanue — 6akagaBpuaT

TpebGoBaHUs K OTBITY
MPAKTUYECKON pabOThI

Oco0Oble ycrmoBus
J0MycKa K pabore

[IpoxoxxaeHue 00s13aTeNIbHBIX IPEIBAPUTENBHBIX (MPU NOCTYIIEHUU Ha
paboTy) ¥ MepUOINYECKUX METUITTHCKUX OCMOTPOB (00cienoBanuit), a
TaK)X€ BHEOUEPEIHBIX MEAUIIMHCKUX OCMOTPOB (00CiieJoBaHMii) B
YCTaHOBJIEHHOM 3aKOHOJAaTeNbCcTBOM Poccuniickoit Penepanyu nopsizu(e3
Bo3MmoxHBI orpaHnueHus, cBsi3aHHbIE ¢ GOPMOIL Tomycka K HH(popmanuu,
COCTABJIIOLIEH TOCYIAPCTBEHHYIO TAlHY

[Ipoxoxnenue odyuenus u arrecranus Ha Il rpynmy no
3IEKTPOBE30MACHOCTH

[Ipoxoxxnenune o0ydueHus 1Mo OXpaHe Tpya U IPOBEPKU 3HaHUI TpeOOBAHUM
OXpaHbl TPy/la B yCTAaHOBJIECHHOM HOPSIKE

OO6yueHnue MepaM MOXKapHOW OE30MaCHOCTH, BKITIOUAsT TPOX0KICHHE
IPOTHBOMOKAPHOrO MHCTPYKTAKA'

HApyrue
XAPAKTCPUCTHUKHU

Z[OHOJ'IHI/ITGHBHBIC XapaKTCPUCTUKHU

HanmeHnoBanue Kox HaumenoBanue 6a30Boii rpynibl, JOTKHOCTH
JIOKYMEHTA (mpodeccun) niM crienuantbHOCTH
OK3 3119 TexHukH B 0051aCTH PU3NUECKUX U TEXHUUECKUX HAyK, HE
BXOJISILIIME B IPYT'HE FPYIIIBI
EKC® - TexHHuK
- TeXHHUK 110 HaJIaAKe U UCIIBITAHUSM
OKIIJTP? 26927 TexHHUK
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27041 TexXHUK [0 HAJAaAKE U UCIIBITAHUSIM
OKCO™ 150412 TexHuueckas dKcITyaTanus 000py10BaHus s
MIPOM3BOJICTBA JICKTPOHHOU TEXHUKHU
150500 MarepuanoBezieHre, TEXHOJIOTHUS MaTepPHaJiOB U
MTOKPBITHI
150600 MarepuanoBeIeHHE U TEXHOJIOTHS HOBBIX MaTEPHAIIOB
150700 DuU3NYECKOe MaTEPUATIOBEICHUE

3.1.1. TpynoBas ¢pyHkuus

N3rotoBneHune 00pa3ioB CreruaIbHBIX

MTOKPBITUI METOJAMHU OCaXK/ICHUSI B BAKyyMe YpoBeHb
HaumeHoBaHue JUTsl BHEITHUX MoBepxHocTeid KA B Kon | A/01.5 (oLypoBEHB) 5
COOTBETCTBHUHU C IPOTPaMMaMU U KBaTHQUKAIIT

METOAUKaMU HACITBLITAaHUH

[Ipoucxoxaenue TpyaoBoi 3auMCTBOBAHO U3
Opururan X
GbyHKIMN OpHTI'HHaJIA
Kong Peructpanumonsslit
OpHTHHAJIA HOMEp
PO eCCHOHANTBEHOTO
CTaHzapTa
pr,HOBLIC HeﬁCTBHH O6C3)I(I/IpI/IBaHI/Ie KM O4YHMCTKa IIOAJIOXKCK AJId CIHCHHUAJIbHBIX HOKpLITI/Iﬁ
BHEIIHUX NoBepxHOocTel KA B cOOTBETCTBUM C ITpOrpaMMaMy M METOJUKAMU
HCTIBITAHUI

COopka OCHacCTKM MAJii W3TOTOBJIEHHS OOpPAa3lOB CIELUUATbHBIX MOKPBITUN
METOJJaMU OCAXKJEHUS B BaKyyMe JUIsl BHEHNIHMX IoBepxHocTed KA B
COOTBETCTBHUH C MPOrPaMMaMHU U METOAMKAMHU UCTIbITAHUI

ITonroroBka u paboTa ¢ KOMIOHEHTaMH, HEOOXOAMMBIMH Ul U3TOTOBJIEHUS
CIELMAaJbHBIX MTOKPBITHM BHEIIHKUX MOBepxHOCTeW KA MeTomamu ocaxaeHus
B BAKyyM€, B COOTBETCTBUH C IIPOrpaMMaMH U METOINKAMH UCIIBITAHUIN
Hanecenune cnenuanbHOTO MOKPBITUS Ui BHEHIIHMX mHoBepxHocTedl KA
METOJJaMU OC&XJEHUS B BaKyyMe€ B COOTBETCTBMM C IIpOrpaMMaMu H
METOJIMKAMH HUCIIBITAHUN

Benenue pabouero xypHaia

HeoOxonumelie ymenust | Pabotath ¢ 000pyJOBaHMEM U OCHACTKOM, MPUMEHSEMBIM IIPU U3TOTOBJICHUU
CHELHUATIbHBIX TMOKPBITUH METOAaMHU OCaXJECHHUS B BaKyyMe /Jis BHEIIHUX
noBepxHocreit KA, B COOTBETCTBMM C TporpaMMaMyd H METOJMKAMH
HCTIBITAHUI

Hcnonws3oBath cpencTBa M3MEPEHUS] TPH  W3TOTOBIICHUHM CHEIUATBHBIX
MOKPBITUI METO/IaMH OCAXKJEHUS B BaKyyMe JJIsl BHEIIHUX MoBepxHocTerd KA
B COOTBETCTBUU C ITpOrpaMMaMi U METOJMKAMU HUCTIBITAHUHN

HUcnpiThiBATE W KOHTPOJMPOBATH  TEXHUYECKHE  TapaMeTpbl U
IKCIITyaTAI[MOHHBIE XapAKTEPUCTUKU TEXHOJIOTHUECKOTO 000pYI0BaAHUS
OcymecTBiITh pabOTy € TIEPCOHATBHBIM KOMIBIOTEPOM Ha ypPOBHE
YBEPEHHOT'O M0JIb30BaTEIS

PabGoTtaTte Ha mEepCOHAIILHOM KOMIIBIOTEPE C MPOTPAaMMHBIMHU CPEICTBAMU
00I11ero Ha3HAUCHUS

OcyiecTBIATh NOUCK UCTOYHUKOB MH(OPMALIMU 110 TEMATHKE BBITOIHIEMBIX
pabor

AHanu3upoBaTh  HOPMATHUBHO-TEXHMYECKYHD U HAyYHO-TEXHHYECKYIO
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JTUTEpaTypy

[IpuMeHATH CIpaBOYHBIE MATEPUAIIBI

HpOI/I3BOI[I/ITI) pacde€Thl C UCIIOJB30BaHUEM IMPOIrpaMMHBIX CPCIACTB O6IH€1"O n
CIICHHUAJIbHOI'O Ha3HAYCHUA

OdopMIIATE 3CKHU3BI  YEPTEIKU THIIOBBIX JIETANICH, YUTATh YSPTEKU

HeoOxonuMble 3HaHUS

OCHOBBI BBIUUCIIUTEIBHON U U3MEPUTEIBHON TEXHUKU

Jeranu MexaHW3MOB U MallluH

MarepuanoBeneHue

Opranuzanus TEXHUYECKOTO OOCTYXKMBAaHHUS U PEMOHTA TEXHOJIOTHYECKOTO
00opyIoBaHUs

Texunueckas MexaHUKa

IIporpaMMbl ¥ METOAMKH HCIBITAHUN IIPU H3TOTOBJIICHUM CIELUAIbHBIX
MIOKPBITUN METOJAMM OCaKJIEHUS B BaKyyMe Ul BHEIIHUX MoBepxHocTel KA

OcHoBHbIE IIPUHLUIIBI paboTHI, TEXHUYECKHE XapaKTEPUCTHKH,
KOHCTPYKTUBHBIE =~ OCOOEHHOCTH  pa3padaTblBa€MbIX M  HCIOJIb3yEeMBbIX
CIELUAJIbHBIX TOKPBITHI, TEXHUYECKHUX CPEICTB, MATEPUAJIOB U UX CBOWCTBA

Tpe6OBaHI/I${ CUCTCMbI MCHC/[PKMCHTA Ka4YCCTBA OpraHu3aluu

TpeboBanus OXpaHbI TPy U MIPOMBIILICHHONW O€30TaCHOCTH

Jlpyrue xapakTepucTHKU

3.1.2. TpynoBas ¢pyHKIuUSs

HanmeHnoBanue

IIpoucxoxaeHue Tpy0BOH
¢GbyHKIAN

KOHTpOHB XapaKTCPUCTUK CIICHHUAJIbHBIX
MTOKPBITHI MPU U3TOTOBICHUH UX METOAaMHU
OC&XKJICHHs B BAKYYME JUISl BHEIITHUX YpOBCHE
5 KA N Kon | A/02.5 (TOLypoBEHS) 5
MMOBEPXHOCTEN Y UCIIBITAaHUH TIO KBaTHbIKATIH
CTaHAAPTHBIM MCTOAHWKAM Ha CTaAHAAPTHOM
00opyI0BaHUU
3anMCTBOBAHO U3
Opururan X
OpHIHHANA
Kong Peructpauumonssiit
OpHrHHANa HOMED
NpOQeCCHOHATBHOTO
cTaH1apTa

TpynoBsie nencTBUs

[IpuBeneHne cocTostHUS 00pa3lloB CHENHMANBHBIX MOKPHITUNA K TPEeOOBAHUIM
0 YUCTOTE, BJIAKHOCTH W TEMIIEpAType MJid OCYIIECTBICHHS KOHTPOJIS
XapaKTEPUCTUK CHEUUAIBbHBIX MOKPBITUM NPU U3TOTOBJICHUM HX METOJAMH
OCaXJEHUS B BAaKyyMme Mg BHEMIHUX MoBepxHocTe KA u ucnbiTaHui 1o
CTaHJIaPTHBIM METOMKaM Ha CTaHJapTHOM 000PYIOBaHUH

COopka OCHacCTKM W TOJrOTOBKAa THUIIOBBIX CpPEICTB HU3MEPEHUH s

OIIPCACIICHUA CBOMCTB CIEIHaTbHBIX HOKpBITHfI JJIs1 BHCITHUX HOBCpXHOCTCfI
KA

YcTaHoBka 00pa3IloB CHEIUANBHBIX MOKPHITUNA IS BHEITHUX MMOBEPXHOCTEH
KA B ocHacTky i WCHOBITAHUA TIO CTaHJAPTHHIM METOJMKaM Ha
CTaHJIapTHOM 000pYIOBaHUHU

VYcraHoBKa OCHACTKH C OOpasllaMH CHEIUaIbHBIX MOKPBITUN ISl BHEIIHUX
noBepxHocTed KA Ha wuCHOBITaHHMA TO CTAaHAAPTHBIM METOJMKaM Ha
CTaHIAPTHOM 000PYTOBaHUU

W3mepenue GU3MUECKUX XapaKTEPUCTHK, COCTaBa, CTPYKTYPbI MOTYYEHHBIX
00pasmoB CHeUaNbHBIX TMOKPHITHA MJIs BHEIIHUX MoBepxHocTed KA 1o
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8

CTaHJIaPTHBIM METOJMKaM Ha CTaHJapTHBIX Ipubopax
OdopmiieHne 3anuceil B xKypHaie U3MepeHui

HeoOxonumeie ymenust | PaGotath ¢ 000pyJOBaHHEM U OCHACTKOM, MPUMEHSEMbIM MPU U3TOTOBICHUHN
Y UCTIBITAaHUSX CHEIUATBHBIX TOKPBITUM JJIs1 BHEITHUX MoBepxHocTe KA
Ucnonws3oBarh cpenctBa M3MEpPEHUS NPU  HM3TOTOBICHUM CHEIUATBHBIX
MOKPBITHI 1J11 BHEIIHUX MTOBepxHOcTe KA

UcnbiThiBaTh W KOHTPOJIMPOBATH  TEXHUYECKUE  MapaMeTpbl U
AKCILTyaTal[MOHHBIE XapaKTEPUCTUKN TEXHOJIOTMYECKOT0 000y I0BaHUS
Hcnonb3oBath 6a30BbIC 3HAHUS IPH PEIICHUU MPOGECCHOHATBHBIX 3a/1a4
[IpuMeHATH CipaBOYHBIE MATEPUATIBI

[Tpou3BOIUTE pacyeThl C MCIOIB30BAHUEM MPOTPAMMHBIX CPEJICTB OOIIETO H
CHELMAaJIbHOTO HA3HAYEHUS

BeimonHaTs Tpadudeckue n300paskeHUsT TEXHOJIOTUYECKOTO 000PYIOBAHMS U
TEXHOJOTHYECKHUX CXEM B PYYHOH M MAIIMHHOW rpaduxe

YUurarh yepTexu

VYrpaBnsaTe NpUMEHSEMBIM OO0OPYJOBAaHUEM JJIsi HAHECEHHS CIEIHaTbHBIX
MOKPBITUI 111 BHEIIHUX MTOBepxHOCcTe KA

[Ipon3BOaAUTE U3MEPEHUS] OCHOBHBIX XapaKTEPUCTUK CIICIIMAIbHBIX MOKPHITUH
JUIsL BHEIIHMX TMoBepxHocTe KA (TONMIMHBI, aare3MOHHON IPOYHOCTH,
ANIEKTPONPOBOJHOCTH) HAa CTAaHJAPTHOM OOOPYIOBAaHMH U  CPEICTBaX
U3MEpEHUI

Heo0xonnMmeie 3HaHUS OCHOBBI BBIUNCIIUTEIBLHON U U3MEPUTENILHON TEXHUKU

Jleranu MeXaHNU3MOB U MalllMH

MarepuanoBeneHue

Opranu3anus NpoBeJeHUs MyCKOHANAI0YHbIX pabOT U MPUEMHO-CAATOUYHBIX
WCTIBITAHU I

Opranuzanys TEXHUYECKOro OOCITYXKMBaHUS U PEMOHTA TEXHOJIOIMYECKOTO
o0opynoBaHus

TexHudeckas MExaHUKa

DNEKTPOTEXHUKA U AIEKTPOHUKA

OcHoBHbIE IIPUHIUIIBI paboThl, TEXHUYECKHE XapaKTEPUCTHUKH,
KOHCTPYKTUBHBIE =~ OCOOEHHOCTH  pa3padaTblBa€MbIX M  HCIOJIb3yEeMBIX
CHeIHaIbHBIX TOKPBITHH JIsl BHEIIHUX MToBepxHocTel KA

IIporpaMMBbl ¥ METOAMKM HCIIBITAHUN IIPU H3TOTOBJICHUM CIELUATbHBIX
MTOKPBITUN METOJaMH OCaKJI€HUS B BaKyyMe Ul BHEIIHUX MoBepxHocTel KA
TpeboBaHMsI CUCTEMBI MEHEKMEHTA KaueCcTBa OpraHu3aluu

TpeboBanust oxpaHsl TpyJa U MPOMBIIIJIEHHONW O€30MacCHOCTH

Jlpyrue XapakTepuCTUKH | -
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3.1.3. TpynoBasi pyHKIus

[ToaroroBka TUIMOBOW JOKYMEHTAIIMH TIPH

pa3paboTKe CrenHaTbHbIX TOKPBITHIA U YpoBeHs
HaumMeHoBaHHE TEXHOJIOTHUH UX U3TOTOBJICHUS METOJaMH Kon | A/03.5 (TIORypOBEHB) 5
OCaXKJCHUS B BAKyyM€ JIJIsI BHELIHUX KBAMHKALHIH

nosepxHocreit KA

IIpoucxoxaeHue Tpya0Boi 3aMMCTBOBAHO U3

Opurusan X

GbyHKIUN OpUruHaIa
Kon PerucrpanuoHHbIi
opurvuHajia HOMCD
IpOQeCCHOHANBHOTO
CcTaHjgapra
Tpynoseie nencTBUs OdopmiieHre THIOBBIX MPOTOKOJIOB, OTYETOB IO PE3YJIbTaTaM W3TOTOBIICHUS

00pa3LoB CHELUANbHBIX MOKPBITUH METOJaMM OCAXAEHUS B BaKyyMme UL
BHEIIHUX MoBepxHocTel KA

OmnpeneneHue XapakTepUCTHK 10 pe3yiabTaTaM MCIBITaHUI 00pa3LoB
CHEIHaIbHBIX TOKPBITHH JUIsl BHEIIHUX MToBepxHOcTel KA

BHeceHne u3MEHEHMI B OTYETBHl, TEXHUYECKUE YCIIOBHA, IPOrpaMMbl U
METOAMKH pa3padOTKHA CIEUUAIBHBIX TOKPBITHA W TEXHOJIOTUH HX
U3TOTOBJIEHUS METOJAMHU OCAKICHMS B BAKyyME JUIsl BHEIIHUX [TOBEPXHOCTEN
KA

CornacoBaHue TUIIOBBIX IIPOTOKOJIOB, OTYETOB 110 PE3yJIbTaTaM U3TOTOBJICHUS
o0pa3loB CHEUMATbHBIX MOKPBITMM JUIsi BHEIIHUX THoBepxHocTell KA
METOAAMHU OCAKIAEHUA B BAaKyyMe, TEXHHYECKHUX YCIOBUM, IPOrpaMM U
METOAMK CO CMEKHBIMU ITOAPA3AECICHUAMU

Heo6xonumele ymenust | OnpenensaT XapakTepUCTUKHM CIEUUAIBHBIX MOKPBITUH Ui BHELIHHUX
noBepxHocteir KA

PazpabaTbiBaTh 1 KOPPEKTHUPOBATH TEXHUUECKYIO IOKYMEHTALIUIO

BoinonHaATe rpaduueckre U300paykeHUsI TEXHOJIOTHYECKOTO 000pYyI10BaHUS U
TEXHOJIOTUYECKUX CXEM B pPyYHOH M MAlIMHHOM rpaduke

BBINONHATE 4YepTEXU TEXHUYECKUX JETAJe B PYYHOM M MALIMHHON
rpaduke

UuraTh yepTexu

PaGorarh ¢ KOMIIBIOTEPOM Kak CpEJICTBOM YIPaBIEHHUS, C MPOrpaMMHBIMU
CpeACTBaMH OOIIET0 U CHEeNHATbHOTO Ha3HAYECHUS

CoznaBaTh W PENAKTUPOBATH TEKCThl MPOGECCHOHATBLHOTO Ha3HAYEHUs,
aHAJIN3UPOBATh JIOTUKY PACCYKIEHUN U BBICKAa3bIBAaHUI

CBOEBpPEMEHHO COTJIaCOBBIBATh pa3pabOTaHHYIO JTOKYMEHTALUI0 C JAPYrUMHU
MIO/IPa3JEIIEHUSMHU U YTBEP)KJIaTh €€ Y IJIaBHBIX CIEIMAIUCTOB

HeoOxonuMmebie 3HaHUS OCHOBBI BBIYHCIIUTEIbHON U U3MEPUTENbHON TEXHUKU

Jeranm MexaHW3MOB 1 MallliH

WmnxenepHas rpaduxa

MarepuanoBeneHue

TexHnueckas MEXaHUKa

XapakTepUCTUKH CIENUAIbHBIX TOKPBITHN JUIs1 BHENTHUX MOBepxHOCTEN KA
CranzmapTbl OpraHu3aluy Mo 0HOPMIICHUIO TEKCTOBBIX IOKYMEHTOB
CrangapTtel EnrHON cuCTEMBI KOHCTPYKTOPCKON JTOKYMEHTAIUU
TpeboBaHMsI CUCTEMBI MEHEIKMEHTA KaueCTBa OpraHu3aluu

TpeboBanust oXpaHbl TpyAa U MPOMBIIUIEHHOW 0€30MIaCHOCTH
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\ JIpyrue xapakTepuCTHKH

3.2. O0001meHHas TpynoBasi GyHKIUs

CO3I[aHI/Ie CIICLIMaJIBHBIX HOKpI—:ITI/Iﬁ u
TEXHOJIOTHI UX W3TrOTOBJICHUSI METOAAMU VYpoBensb
HaumenoBanue Kon B 6
OCaXJACHHUA B BAKYYMC IJIs1 BHCHIHUX KBaHH(bHKaHHH
noBepxHocrend KA
IIpoucxoxaeHue
N . 3aMCTBOBaHO U3
0000IIEHHON TPYIOBO Opwurunan X
OpHTHHAA
¢byHKIAN
Kong PeructpanuonHslit
OpHTHHANA HOMEp
po(heCCHOHATBHOTO
CTaHIapTa
Bo3moxHbIE HNuxenep
HAaUMEHOBAaHUA HNuxenep no HanaaKke U UCHBITAHUAM
JIOJDKHOCTEH,
npodeccuii

TpeboBanus
00pa3oBaHMIO U
00y4eHUIO

Bricmiee oO6pazoBanue — 6akanaBpuar

TpeboBaHMs K OIBITY
MPaKTUYECKON pabOThI

[Tpu Hanmuuu kBanudukanuu 6akagaBpa BHIIOJHEHHUE MPAKTUYECKUX paboT B
o0acTy co3aHMsl CIIEHUANbHBIX TOKPHITUN M TEXHOJIOTUI UX U3rOTOBJICHUS
METOJIaMH OCaXJIECHHs B BAKyyMe JIJIsl BHEIIHUX NoBepXHOCcTeN KA He MeHee
JBYX JIET

Oco06ble ycrnoBus
JorycKa K pabote

[TpoxoxxeHre 00s3aTeNbHBIX MPEIBAPUTENBHBIX (IPH MOCTYIJICHUN Ha
paboTy) U MEPUOANIECKUX MEAUIIMTHCKUX OCMOTPOB (00CIenoBanmii), a
TaKKe BHEOUEPEIHBIX MEAULIMHCKUX OCMOTPOB (00Ce10BaHMii) B
YCTaHOBJIEHHOM 3aKOHOAATeNIbCTBOM Poccuiickoit denepannu nopsiake
Bo3MokHBI OrpaHuYeHus, CBA3aHHbIE ¢ POPMOIl Jomycka K HH(pOpMaIHH,
COCTABJIAIOLIEN TOCYTAPCTBEHHYIO TallHY

ITpoxoxnenue oOyuenus u arrectauus Ha Il rpynmy mo
3IEKTPOOE30MaCHOCTH

ITpoxoxaenne o0ydeHHs 1o OXpaHe Tpy/Ja U MPOBEPKH 3HaHUM TpeOoBaHUI
OXpaHBI TPyAa B YCTAaHOBJIEHHOM ITOPSAIKE

OOyuenue MepaM NoXKapHOU O€30MaCHOCTH, BKIIIOUAsk IPOXOXKICHHUE
IMIPOTHUBOIIOKAPHOI'O MHCTPYKTAXKA

HApyrue

XapPaKTCPUCTHKU

Z[OHOJ'IHI/ITGHBHBIC XapaKTCPUCTUKHU

HaumenoBanue Kon HanmenoBanue 6a30B0ii TpyIIIBL, JOJKHOCTH
JIOKYMEHTA (mpodeccun) uiu CrenuaIbHOCTH
OK3 2141 WHKeHephl B TPOMBIIIJIEHHOCTH U HA TPOU3BOJICTBE
2149 Crernuanuctel B 00J1aCTH TEXHUKU, HE BXOJISAIINE B IPYTHE
TPYIIIBI
EKC - Nnxenep

- I/IH)KGHep 10 HAJIaAKC U UCIIBITAHUAM
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OKIIATP 22446 Nnxenep
22618 WHxeHep 1o HanaJlKe U UCIBITAHUSAM
OKCO 150500 MartepuanoBeieHre, TEXHOJIOTHS MaTEPHAIIOB U
ITOKPBITUI
150600 MarepuanoBeZieHHe 1 TEXHOJIOTUSI HOBBIX MaTE€PUAIOB
150700 dusznueckoe MaTepuaIoBeICHUE
150701 DU3UKO-XUMUS IPOLECCOB U MAaTEPUAJIOB
150801 BakyymHast 1 komMImpeccopHas TeXHUKa (PU3NIECKUX
YCTaHOBOK

3.2.1. TpynoBas pyHKuuSA

[IpoBeaenune HayyHO-UCCIIEIOBATEIBCKUX U
OTBITHO-KOHCTpYKTOpcKuX padotr (HUOKP)
B 00JIACTH CO3/IaHUS CIIEIHUATBHBIX VpOBCHE
HaumenoBanue - ., Koxn | B/01.6 (IomypOBEHB) 6
MOKPBITUM ¥ TEXHOJIOTUN UX U3TOTOBJICHUS KBaTHDHKAIMH
METOJaMH OCAKIEHUS B BAKyyMe JIJIst
BHENIHUX MoBepxHOCcTel KA
[Ipoucxoxaenue TpyaoBon 3auMCTBOBAHO U3
p A pyA Opurunan X
GbyHKIUN OpHUTHHasa
Kon PerucrpanuoHHbIN
OpHUTHHaNa HOMEp
npodeccroHansHOrO
CTaHIapTa
TpynoBsie neicTBUs [Touck u ananu3 HaydHo-TexHUYeckoil wuHpopmanuu (HTU) B obnactu

CO3AaHHSA CHELUAIBHBIX TIOKPBITUA M TEXHOJOTMH WX M3TOTOBIEHUS
METOJIaMU OCA&XJEHUS B BaKyyMe Uil BHEIIHMX moBepxHocTeh KA B
CIPaBOYHOM JIUTEpAType, CHEHUAIBHBIX MEPUOAUYECKUX M3IaHMSIX, B
MH(OPMALIMOHHO-TEJIEKOMMYHUKAITUOHHON ceTH «/HTepHeT», B MaTeHTHBIX
OoubIMoTeKax

Pa3paboTka mnpemiokeHuid B IUIAaH TEPCHEKTUBHBIX pabOT IO CO3/1aHUI0
CHELMAIBHBIX IOKPBITUM M TEXHOJOTUH WX W3TOTOBJIEHUS METOJaMU
OCAQXKJICHHUs B BAKyyMe JUI BHEIIHUX ITOBepXHOcTen KA

[InaHupoBaHHe HKCIEPUMEHTOB IO ONPOOOBAHUIO HOBBIX COCTAaBOB U
TEXHOJIOTUN  M3rOTOBJIEHUS  CHEUUAIbHBIX TOKPBITUH Ui  BHELIHUX
noBepxHocreit KA

[loaroroBka NPOEKTOB OPraHU3ALMOHHO-PACTIOPSAUTENBHBIX JOKYMEHTOB,
IIPpOrpaMM M METOJMK HCIBITAHUHM, TEXHUYECKUX 3aJaHui IO CO3/IaHUI0
CHEIMAIbHBIX MOKPBITUM M TEXHOJOTUH UX M3TOTOBIEHUS METOJaMU
OCaXICHMSI B BAKYYME /Il BHEIIHUX NoBepxHOocTell KA

N3rotoBneHne OmbITHBIX 00pa3loB CHEUAIBbHBIX MOKPBITUNA IS BHEUIHHX
noBepxHocteil KA MeromamMu ocaxIeHUss B BakyymMe B JIaOOpPaTOPHBIX
YCIIOBUSX

[IpoBenenne mabOpaTOPHBIX SKCIEPUMEHTAIBHBIX HCCIICIOBAHUN 00pPa3IoOB
CHEIMAIBHBIX IOKPBITUM MAJ1 BHEIIHUX mnoBepxHocTe KA cormacHo
porpaMMaM M METOJMKaM MCIBITAaHUM Ha COOTBETCTBHE pa3pabaThIBAEMBIX
CHeIHaIbHBIX TOKPBITHI TpeOOBAaHUSAM TEXHUYECKUX 3aJJaHUI

[loaroroBka K MyONMKAaMM HAy4YHBIX CTaTed, O(QOpMIIEHHE TEXHUYECKUX
OTYETOB, MPEJOCTaBICHUE MaTepUaNoB Uil OQGOpPMIIEHUS TIaTeHTa Ha
n300peTeHNE
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PazpaboTka mnpennoxkeHwii B IUIaH pabOT OpraHW3alldd IO CO3JIaHUIO
CHEIMABHBIX TOKPBITUH M TEXHOJIOTUHA WX W3TOTOBICHUS METOJaMU
OCaXJCHHUA B BaKyyMe JIJIsl BHEIIHUX MoBepxHocTed KA

[IpoBenenue pabOT MO HAHECEHUWIO CIEHUATBHBIX TMOKPHITHHA IS BHEITHUX
noBepxHoctei KA, ux npenBapuTenbHble U KBATH(PUKAIIMOHHBIE UCIIBITAHUS
Ha 00pa3iax-uMHUTATOPaX U AJIEMEHTaX U3/eus

Heo6xonumele ymenust | OCyliecTBIsATh ~ HAy4HO-UCCIIENOBATENIbCKYI0  pabory B oOiactu
COBPEMEHHOI0  MAaTEpUaJOBEJIEHUS, CO3JaHMsl  HOBBIX  MaTEpUANOB,
UCCIIEIOBAaHUsI UX CBOMCTB, pa3pabOTKM TEXHOJOTMH HX IOJIYy4eHus,
KOHCTPYMPOBAHUSI MaTEpUAJIOB C 3aJJaHHBIMU CBOMCTBAMHU

[lonyyats u o00pabareiBaTh HHPOPMALUIO M3 PaA3IMYHBIX HCTOYHHUKOB,
UCIOJb3ys COBPEMEHHblE WH(GOPMALMOHHBIC TEXHOJIOTUH, KPUTHYECKU
OCMBICIIMBATh NOJIYYEHHYIO HH(OpPMAIIHIO, BBIIEISTh B HEH INIaBHOE

Bectu camocTOATENIBHO M B COCTaBe IPYNIbl HAy4YHbBIH IOMCK, pean3ys
CHEIHAJIbHBIE CPEICTBA U METOIbI

Bbiensats s5eMeHThl HOBU3HBI B pa3pabOTKe, OLEHUBATh NEPCIEKTUBHOCTD
[IOJIYYEHHBIX PE3YyJIbTaTOB

[Tonp30BaTbcs UHOCTPAHHBIM SI3BIKOM (IIPEANOYTUTENIBHO AHTIIMHCKUM W/UITU
KUTACKMM) Ha YPOBHE YTEHUS U TOHUMAaHHUS TEXHUYECKUX TEKCTOB B
obmacti pa3paOOTKM  CHELUANbHBIX IOKPBITUH W  TEXHOJOTMH  HX
W3rOTOBJICHUS] METOJaMU OCAXKICHMS B BaKyyMe JUIsl BHEIIHUX [TOBEPXHOCTEN
KA

[ImanupoBaTh SKCIIEPUMEHT, B TOM YHCIIE MHOTO(aKTOPHBIN, 00pabaThiBaTh U
aHAJIM3UPOBATh €r0 Pe3yJbTaThl

HccnenoBate  CBOWMCTBA  CHEUNUANBHBIX  MOKPBITUM HA  MMEHOIIEMCS
000pyI0BaHUU U ITpHOOpax

PabGorath ¢ KOMIIBIOTEPOM KakK CpEICTBOM YIpaBlieHUs, padoTaTth ¢
IPOrpaMMHBIMH CPEJCTBAMHU OOIIETrO U CHEIHaTbHOI0 Ha3HAYCHUS
[Ipon3BoanuTe aHalM3 BBIABICHHBIX TEXHHUYECKMX M OPraHU3allMOHHBIX
pobJeM, ONpeNeNAoNMX KaueCTBO CHEelHalIbHbIX MOKPBITHI Ha oOpasiax-
nMuTaTopax u aneMmentax KA

Heob6xomumeble 3Hanus OCHOBBI ONITUKH

TennomaccooOMeH B pa3IMYHbBIX CpeAax, B TOM YHCIIE B BAKYyMe

OCHOBBI BAKYYMHOW TEXHUKH

Bnusinue naBneHus cpeibl Ha CBOMCTBA TBEPABIX Tell

Ous3nuecKkue NPUHIMIBI W O0OPYAOBAaHHWE JUISI CO3JAHHUS W HW3MEPEHUS
BaKyyMa

XapakTepUCTUKN  OKOJIO3EMHOTO W MEXKIUIAHETHOTO IPOCTPAHCTBA U
OCHOBHBIE (pU3MUECKUE MPUHLIMIIBI MX BIMSHUS HAa CBOWCTBA MAaTEpUAIOB
OcHoBHBIE (hU3HYECKHE MPHUHLMUIBI, METO/Abl M CPEJICTBA HEepa3pylIaoLIero
KOHTPOJISI CBOMCTB MaTEpPHAIIOB

CriocoObl MpUMEHEHUs U3BECTHBIX (PU3MUYECKUX SBICHUH U HPPEKTOB B
TEXHOJIOTHYECKUX Tporeccax oOpadOTKH, W3TOTOBJICHUS, WCIBITAHUN
MaTepHaJIOB U IOKPBITUI U B IMATHOCTHKE CBOMCTB MaTe€pHajIoB U MOKPBITHI
OCHOBBI TEXHOJIOTHM BaKyyMHBIX TIOKPBITHH — (PU3MUYECKUE TPHHIUIIH,
METO/BI M CPEJCTBa MOATOTOBKH IMOBEPXHOCTH JeTajel Nepes HaHECEHUEM
MOKPBITHH; (PU3UIECKUE TIPUHITAITBI, METO/IBI M CPEACTBA CO3IaHUS MTOKPBITHIA,
yIpaBJIeHUs] TEXHOJOTMYECKHMMM IapaMeTpaMH M KOHTpOJS KadyecTBa
MOKPBITUI Pa3JIMYHOrO HA3HAUYEHUS

@dusznuecKkue MPUHLUUIBL, METOAbl M CPEICTBA HWCHBITAHUNA MaTepuajoB M
MTOKPBITHI HAa CTOMKOCTh K BHEIIHUM BO3JEHCTBUSM (XMMHYECKUM, (DU3UKO-
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MEXaHWYECKUM, HOHU3UPYIOLINM HU3IIYy4EHUSIM, TOTOKAM 3apsyKEHHBIX YaCTHIL,
aTOMapHOMY KHUCIJIOPOAY)

Ouznyeckue MPUHIUIBI U METOJbl YCKOPEHUS HCHBITAaHUNH U (u3NYECcKue
OTPaHUYCHUS HA CTENEHb YCKOPEHUS

OcHoBnl ycTporictBa KA

OCHOBBI CTAaHIAPTU3ALMHI U METPOJIOTUU

Teopus pereHust U300peTaTENHCKUX 33124

[IpaBoBbIE OCHOBBI MHKEHEPHOU J1€ATEIbHOCTH

WNHoctpanHblid S3bIK (MPEINOYTUTEIILHO AHTIUHUCKANA W/WIW KUTAaWCKUN) B
o0bemMe,  HEOOXOJUMOM 1S B3aUMOJICHCTBUS  C  3apyOeKHBIMU
CHEIMAIMCTAaMHU ¥ TOXy4YeHHusT WHpOpMamu 13 3apyOeKHBIX UCTOYHUKOB B
ob0nacTu pa3pabOTKM  CIEUUATbHBIX MOKPBITUM M TEXHOJOTMHA  HX
W3TOTOBJIEHUSI METOJAAMU OCAXKJICHUS B BAKyyMe€ JJIsl BHEIIHUX IMOBEPXHOCTEMN
KA

l'ocynapcTBeHHble, OTpacieBble CTaHAAPThI, CTAaHAAPThI OpPraHU3aAUUM U
TEXHUYECKHE periiaMeHThl, MPUMEHSEMbIe MpU paboTe cO creuuaIbHbIMU
MTOKPBITUSIMU

TpeboBanust cucTeMbl MEHEPKMEHTA KadecTBa OpraHu3aluu

TpeGoBanus OXpaHbI TPy U MIPOMBIILICHHONW O€30TaCHOCTH

Jlpyrue XapakTepuCTUKH | -

3.2.2. TpynoBas pyHKuus

[TonroroBka paboueil 1 KOHCTPYKTOPCKOM
JOKYMEHTAIlMU U CTaHAApTOB OpraHu3aluu
(oTpaci) Mo CO3IaHUIO CHENHATBHBIX YpoBeHb
HaumeHnoBaHue ’, . Kon | B/02.6 (oypoBeHb) 6
MOKPBITUI ¥ TEXHOJIIOTMI X U3TOTOBJICHUS KBaMMDUKAIMH
METOJaMH OCKEHHUS B BAKyyMe JIJIst
BHEIIHUX NoBepxHOcTeld KA
II K i
POHUCXOXKIEHUE TPYI0BOM Opurmsan X 3auMCTBOBAHO U3
GbyHKIUN OpHUTHHasa
Kon PerucrpannoHHbIN
OpHUTHHaNa HOMEp
npodeccroHanbHOrO
CTaHJAapTa
TpynoBeie nelcTBUS Pa3paboTka MpOEKTOB IUTAHOB coJiepkaHUsl pabodeld M KOHCTPYKTOPCKOM

JOKYMEHTAallud U CTAaHJapTOB OpraHu3alnuu (OTpaciv) IO CO3JaHUIO
CHEIMAIBHBIX IOKPBITUH W TEXHOJOTMH WX M3TOTOBIEHUS METOJaMHU
OCAQXKJICHHs B BAKyyMe JUUI BHEIIHUX ITOBepXHOCcTEn KA

[IpoBenenne aHanM3a TMOJHOTHl MMEIOIIMXCS JaHHBIX U TOJy4YEeHHE
HEJOCTAIOUINX JaHHBIX 110 CO3JAHMIO CIIELUAIBHBIX MOKPBITUHA M TEXHOJIOTUI
WX M3TOTOBJIEHUS METOJaMHU OCaXJE€HHWS B BaKyyMe Uil BHELIHUX
noBepxHocreit KA

[loaroroBka mnpoekTa paboyel M KOHCTPYKTOPCKOW JOKYMEHTAluu H
CTaHJApTOB OpraHU3alnuu (OTPACIN) MO CO3AAHUIO CHEIMATIBHBIX MOKPBITUN U
TEXHOJOTMM MX HW3TOTOBICHUS METOJaMH OCaXIEHHS B BaKyyme s
BHEIIHUX NoBepxHocTeld KA

[IpoBepka mpoekTa pabodeii U KOHCTPYKTOPCKOM JTOKYMEHTAllud |
CTaH/IapTOB OpraHu3anuu (0Tpaciivi) Ha COOTBETCTBHE TpeOoBaHUsAM EnuHoii
CHCTEMbl KOHCTPYKTOPCKOM JJOKYMEHTAIUH
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Anamu3 pa3pabOTaHHBIX CTaHAApPTOB HA COOTBETCTBHE MEXIYHAPOIHOMY
HAYYHO-TEXHUYECKOMY YPOBHIO

CornacoBanue, KOPPEKTHPOBKA M YTBEpXkJIEHUE pa3paboTaHHOW paboueil u
KOHCTPYKTOPCKOW JOKYMEHTAIIMH M CTAaHIAApTOB OpraHU3aluu (OTpaciu) IO
CO3JIAaHWIO CIICIUAIBHBIX TOKPBHITHH W TEXHOJOTHMH WX HW3TOTOBIICHUS
METOJIaMU OCaXJIECHMsI B BAKYyM€ JJIsl BHEIIHUX NoBepXHOocTell KA

BHeceHne W3MEHEHUH B CYHIECTBYIOIIME paboO4Yyl0 M KOHCTPYKTOPCKYIO
JOKYMEHTAIlMI0O U CTaHJapThl OpraHu3aluu (0Tpaciu) MO CO3/IaHUI0
CHCUUANBHBIX TIOKPBITUH M TEXHOJOTHH WX W3TOTOBJICHUS METOJAMH
OCaX/ICHUSA B BAKYYMC IJId BHCHIHHUX HOBerHOCTCf/’I KA

HeoOxonumeie ymenust | Co3gaBath W PEJakTHPOBATH TEKCTHI MPO(ECCHOHATBHOTO HAa3HAYCHHUS,
aHAJIM3UPOBATh JIOTMKY PAaCCYXIEHUH U BbICKa3bIBaHHM

Pabotath ¢ KOMIBIOTEPOM Kak CpEACTBOM YIpaBJICHUs, padoTath C
IIPOrpaMMHBIMU CPEJCTBAMU OOILEro U CHEIHMAIbHOI0 Ha3HAYECHHUs
PazpabatsiBaTh conepxanue pabodell U KOHCTPYKTOPCKOW TOKYMEHTAllUH U
CTaHJapTOB OpraHu3auuu (OTPACIN) MO CO3AAHUIO CHEIMATIBHBIX MOKPHITUN U
TEXHOJOIMM MX HW3rOTOBJICHUS METOJaMH OCAXKIEHHMS B BaKyyme s
BHENTHUX MoBepxHOcTel KA

OdopMIATE 3CKHU3BI 1 YEPTEIKU THITOBBIX JETAJICH, YNTATh YEPTEIKU
AHanmu3upoBaTh ~ HOPMAaTHBHO-TEXHMYECKYHO M HAyYHO-TEXHHUYECKYIO
JUTEpaTypy

OcymecTBiATh corlacoBaHue pa3paboTaHHBIX JOKYMEHTOB c
3aMHTEPECOBAHHBIMU MOAPA3/IEICHUSIMU

[lonp30BaTbcsl  MHOCTPAHHBIM  (IPEANOYTUTENIBHO  AHIVIMHCKUM  W/HIIU
KUTaCKMM) A3BIKOM JUIsl pEelIeHHs 3aJady IpPOBEPKU COOTBETCTBHUSA
pa3pabaTbIBaéMbIX JOKYMEHTOB MEXJIYHApOAHOMY HAyYHO-TEXHUYECKOMY
YPOBHIO

Heo0xonnMeble 3HaHUS l'ocynapcTBeHHBIE W OTpaciieBble CTaHAAPTHI MO O(OPMIIEHUIO TEKCTOBBIX
JOKYMEHTOB

Crannaptel EnquHol cucTeMbl KOHCTPYKTOPCKOM TOKyMEHTaluu
WNHoctpanHblii 36K (MPEANOYTUTENHHO AHTTUNHCKANA W/WIU KUTAWCKUN) B
o0bemMe,  HEoOXOOUMOM  JJIsi  B3aUMOJEHCTBUS  C  3apyOeKHBIMHU
CHEeLUAINCTAaMM U TOJY4YeHUs MHPOpPMALUU U3 3apyOeKHBIX MCTOUYHUKOB B
obrmacti  pa3pabOTKU  CHENUATBHBIX TOKPBITUA W TEXHOJOTMH  UX
M3TOTOBJICHUSI METO/IaMHU OCaX/IEHHUs B BaKyyMe JUIsl BHEITHUX MMOBEPXHOCTEH
KA

OCHOBBI BaKYYMHOU TEXHUKHU

Brnusiare maBneHust cpepl Ha CBOMCTBA TBEPABIX TEll

@dusznueckue NPUHIMIBI M OO0OpYAOBAaHHE JUISI CO3JaHHUS M HU3MEpPEHUs
BaKyyma

OCHOBBI ONITUKH

XapakTepUCTUKU OKOJIO3EMHOTO M MEXIUIAHETHOTO TPOCTPAHCTBA U
OCHOBHBIE (pH3MUECKUE MPUHIIUTIBI MX BIMSHUS HA CBOWCTBA MAaTEPUAIOB
OcHoBHBIE (U3HYECKHE MPHUHLMUIBI, METO/Abl M CPeJCTBa Hepa3pyllaoLIero
KOHTpPOJISI CBOMCTB MaTEpPHAIIOB

CriocoObl MpUMEHEHUs] U3BECTHBIX (PU3MUYECKUX SBICHUH U 3PPEKTOB B
TEXHOJIOTHYECKUX Tporeccax OoOpadOTKH, W3TOTOBJICHUS, WCIIBITAHUN
MaTepHaJIOB U TIOKPBITUI U B IMATHOCTUKE CBOMCTB MaTe€pHajIOB U MOKPBITHIMA
OCHOBBI TEXHOJIOTMM BaKyyMHBIX IOKPBITUM — (U3MUECKUe NPUHLUIIBI,
METOABI M CPEICTBa MOATOTOBKH MOBEPXHOCTH JAETajel INepei] HaHECEHUEM
MOKPBITUH; (U3UYECKNE IPUHIIMIIBI, METOABI M CPEICTBA CO3/1aHUs MOKPBITHH,
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yOpaBiI€HUS TEXHOJOTMYECKMMH MapaMeTpaMH M KOHTPOJIA KayecTBa
MOKPBITHI PA3JIMYHOTO Ha3HAYEHUS

®u3nueckue MNPUHLMIBI, METOAbl M CPEICTBA MCIBITAHUA MATEpUalIoB M
MOKPBITUH HA CTOWKOCTh K BHEIIHUM BO3JICHUCTBUSAM (XHMHUYECKHM, (PH3UKO-
MEXaHUYECKUM, HOHU3UPYIOLIUM U3JIy4EHUSIM, TOTOKaM 3apsKEHHBIX YaCTHLl,
aTOMapHOMY KHCJIOPOAY)

Ouznyeckue MPUHIUIBI U METOJbl YCKOPEHUS HCHBITAaHUNH U (uU3NYeCcKue
OTPaHUYCHUS HA CTENEHb YCKOPEHHUS

TpeboBaHus cHCTEMBI MEHEPKMEHTA Ka4eCcTBa OpraHu3aluu

TpebGoBanust oxpaHbl TpyJa U MPOMBIILICHHONW 0€30MaCHOCTH

Jlpyrue XxapakTepuCTUKH | -

3.2.3. TpynoBas pyHkuus

ConpoBoskJIeHUE U KOHTPOJIb MPOIIECCOB

0TpabOTKU, UCTIBITAHUI U BHEIPCHHUS YposeHb
HaumeHnoBaHnue TEXHOJIOTUI U3TOTOBJICHUS CIIEIHAIbHBIX Kon | B/03.6 (TOLypoBEHS) 6
MOKPBITUM 1JIS1 BHELTHUX MTOBepxHOCcTEe KA KBATH(UKALIH

MCTOAaMHU OCAXXJCHUS B BAKYyMC

[Ipoucxoxaenue TpyaoBon 3auMCTBOBAHO U3
Opururan X
GbyHKIMN OpHTI'HHaJIA
Kong Peructpanuonsslit
OpHTHHAJIA HOMEp
PO EeCCHOHATBEHOTO
CTaHziapra

prI[OBLIe HeﬁCTBHH Paspa60TKa peKOMeHI[aL[I/Iﬁ MO0 TEXHOJOTUYCCKUM PCKHUMaM U3TOTOBJICHUA

CHEeIMabHbIX TOKPBITUM Il BHEIIHUX TnoBepxHocTeil KA metomamu
OCaXICHHUS B BAKyyMeE

OtpaboTka TEXHOJOTUYECKUX PEKUMOB M3TOTOBJICHUS  CICIHAIBHBIX
MIOKPBITUH AJI BHEIIHUX NoBepXHOCcTed KA MeTonamu ocaxieHus B BaKyyMme
B [TPOU3BOJICTBEHHBIX YCIOBHSIX

PazpaboTka mporpaMMm M METOJUK M3TOTOBJIEHUS CIELHUAIBHBIX MOKPBITUI
JUIs BHEIIHUX noBepxHocTell KA wMerogamu ocaxaeHHs B BaKyymMe B
ITPOU3BOJICTBEHHBIX YCIOBHAX

[IpoBepka BbIMOMHEHUS TpeOOBaHMM K MOJArOTOBKE 00OPYIAOBAaHMS,
TEXHOJOTMYECKUM pEXHMaM, YHUCTOTE IIOMELIEHUS, YCIOBHUAM XpaHEHHUS
3aroTOBOK U JleTalled €O CHEIUAJbHBIMU TOKPBITHSMH JJIsi BHELIHUX
noBepxHocreit KA

[IpoBenenue paboOT MO  OCYIIECTBICHHIO KOHTPOJS  XapaKTEPUCTHUK
CHEIMAIBHBIX MOKPBITMM JUIsl BHEWIHUX MoBepxHocted KA B mpouecce
W3TOTOBJIEHUS METOJAaMU OCaXIEHUS B BaKyyMe€ Ha COOTBETCTBHUE
TpeOOBaHUSM HOPMAaTHUBHO-TEXHHUUECKON JOKYMEHTAIH

Pa3paboTka mpeuiokeHUll B MepedyeHb TOYEK KIIOYEBOTO0 M 005S3aTeIbHOIO
KOHTPOJISL TPOLECCOB OTPAOOTKH, HUCHBITAHUNH W BHEIPEHUS TEXHOJIOTUH
W3TOTOBJICHUS CIIELUANbHBIX MOKPBITHI JUIs BHEMIHMX MoBepxHocTedl KA
METOJIaMH OCaXJIECHUSI B BAKYyME

[IpoBeneHne aBTOPCKOTO HAA30pa MPOIECCOB OTPAOOTKU, HWCIBITAHUN U
BHEJPEHHUS TEXHOJIOTMH UW3TOTOBJIEHMSI CHELUAIbHBIX IOKPBITMM AJIs
BHEIIHUX moBepxHocTeil KA MeTrogaMu Oca)KIeHHs B BaKyyMe€ C BBIITYCKOM
aKTOB 110 pe3yJbTaTaM OCYLIECTBIEHHOTO KOHTPOJIS
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Heo6xonumele ymenust | OCymiecTBIsITh IIPOU3BOJICTBEHHO-TEXHOJIOTMYECKYIO JESATEIIBHOCTb,
00ECIeYNBAIOIIYI0 BHEJPEHHE W OSKCIUIyaTallMI0 HOBBIX pa3palboToK,
IIPUMEHEHHE M JUAarHOCTHKY CIELMAIBHBIX IOKPBITUM MJI1 BHEIIHUX
noBepxHocreit KA

HccnenoBaTth  CBOMCTBA  CHELMANbHBIX  IMOKPBITUM Ha  MMEKOILEMCS
000pyI0BaHUH U ITPHOOpax

Hcnonb30BaTh TEXHUYECKHUE CPEICTBA U3MEPEHUS U KOHTPOJIS, HEOOXOIUMbIE
IIPU CTAHIAPTU3ALUHN U CePTU(DUKALIUH CTICHUATBHBIX TIOKPBITHIA U IPOIIECCOB
UX [OJy4EHHUs, UCTIBITATEIbHOTO U IPOU3BOJCTBEHHOI0 000py10BaHUS
OcymectBiaTe paboTy C IEPCOHANBHBIM KOMIIBIOTEPOM Ha YpOBHE
YBEPEHHOTO M0JIb30BaTENs

Co3naBaTh M peAAKTUPOBATH TEKCThl IMPO(ECCHOHAIBLHOIO Ha3HAYEHUS,
AQHAJIM3UPOBATH JIOTUKY PACCYKICHUN U BBICKAa3bIBAHUN

Heo6xonnMmele 3HaHMS TexHuueckue  XapakTEpPUCTHKM  TEXHOJOTHMUYECKOTO  HCIBITATEIbHOTO
000pYyI0BaHUs, METOMKH HCITBITAHMUS

OpraHu3anroHHas CTPYKTypa MNOApa3IesIeH s U OpraHUu3aliu

OcHoBBI TemIOMaccooOMeHa B Pa3JIMYHBIX Cpefax, B TOM YHCIIE B BAKyyMe
OcCHOBBI BaKyyMHOM TEXHUKH

Bnusiare naBneHus cpepl Ha CBOMCTBA TBEPABIX Tell

OusznuecKkue NPUHIMIBI ¥ O0OPYAOBaHWE JJs CO3JMAaHUS W HW3MEPEHUs
BaKyyMa

OCHOBBI OIITUKH

OcHOBHbIE  (PU3MUECKME NPUHLUIBI U  Pe3yJabTaTbl  B3aUMOJEHCTBUS
AJIEKTPOMArHUTHOTO M3ITyYSHHS C BEIIECTBOM

OCHOBBI BIUSHUS ca0BbIX U CHJIBHBIX 3JIEKTPUUYECKUX U MAarHUTHBIX MOJIEH Ha
CBOWCTBA ra30B, KHUJKOCTEH, TBEPJBIX TEIl

OCHOBBI BIMSHUS CPE/ibl U Pa3IMYHBIX BHEIIHUX BO3JEHCTBUN (XMMHUYECKHX,
MEXaHUYECKUX, aKyCTUIECKHX, SJICKTPOMArHUTHBIX) HA CBOMCTBA MaTepHajIoB
OcHoBHbIE (hU3HYECKHE MPHUHLUIBI, METO/AbI M CPE/ICTBA Hepa3pylIaoLIero
KOHTPOJISl CBOMCTB MaTEPUAIOB M JEPEKTOB B HUX

CriocoObl MpUMEHEHUs] U3BECTHBIX (PU3MUYECKUX SBICHUH U 3(PPEKTOB B
TEXHOJIOTHYECKUX Tporeccax OOpaOdOTKH, W3TOTOBIICHUS, WCIIBITAHUH
MaTepHaJIOB U OKPBITUI U B AMArHOCTHKE CBOMCTB MaTepHajoB U MOKPBITHIL
OCHOBBI TEXHOJIOTMM BaKyyMHBIX TOKPBITHM — (U3HUecKue MNpUHLUIIBI,
METOBI M CPENCTBA MOATOTOBKU TOBEPXHOCTH JeTajel INepel] HaHECEHHEM
MOKPBITUH; (PU3NYECKUE PUHIIMITBI, METO/BI U CPEJCTBA CO3/IaHUS MTOKPBITHHA,
VIIpaBJICHUS TEXHOJOTHUYECKUMH IIapaMeTpaMd U KOHTPOJII KadecTBa
MOKPBITUN Pa3IMYHOTO Ha3HAUCHUS

dusznueckue MPHHIUIBI, METOIBl M CPEICTBA HWCIBITAHWHA MaTepHajoB U
MOKPBITUH Ha CTOMKOCTh K BHEIIHUM BO3ACUCTBUAM (XMMHUYECKHM, (PU3HUKO-
MEXaHUYEeCKUM, HOHU3UPYIOIIUM H3ITydEHHSIM, TIOTOKaM 3apsDKEHHBIX YaCTHII,
aTOMapHOMY KHCIIOPOJTY)

Ou3nueckue NMPUHIUIBI U METOIbI YCKOPEHHsS HUCTIBITAHUNH M (PU3HUYECKHe
OrpaHUYEHUS HA CTETIEHb YCKOPEHHUS

TpeboBaHMs CHCTEMBI MEHEDKMEHTA Ka4eCTBA OpTraHH3aInN

TpeboBanust 0XpaHbl TPyAa U MPOMBIIUIEHHOW 6€30MaCHOCTH

Jlpyrue XapakTepuCTUKH | -
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3.2.4. TpynoBasi pyHkums

HaumenoBanue

IIpoucxoxaeHue Tpya0Boi

AHanu3 1 oreHKa paboThI CIICIHATbHBIX

MOKPBITUH, CO3J]aHHBIX METOIaMH VposeHs

OCQXKJICHUS B BAKYyMe JIJII BHEIITHUX Kon | B/04.6 (noaypoBeHs) 6
nosepxHocteit KA, B mporiecce KBATH(UKALIH
IKCILTyaTaIluu

3auMCTBOBAHO U3

Opurusan X

byHKIMN OopuruHaia
Kon PerucrpanuoHHbIi
opurvuHajia HOMCD
npo¢heCCHOHATIBHOTO
cTaHgapTa
Tpynossie nenicTBUs AHanu3 TenemMeTpuyecko HMHGOpPMalUKMKU O COCTOSIHUM — CHEIUAJIbHBIX

MOKPBITHI B IIpoLiecce IKCIuTyaTauu B coctae KA

OdopMieHre TEXHUYECKOTO OTYETAa O CTOMKOCTH CHEIHAIBHBIX TMOKPBITHN
JUIs BHEITHUX MoBepxHocTel KA k Bo3elcTBuUIO (haKTOPOB AKCILTyaTaIlluu
Pa3paboTka WHCTPYKIUH 1O BOCCTAHOBJICHUIO CIEIHAIBHBIX TOKPBITHHA IS
BHEIIHUX TnoBepXHOcTeH KA, H3rOTOBIEHHBIX METOJAaMU OCAXKICHHUS B
BAKyyMe

Pa3paboTka HHCTPYKUMH 1O KOHTPOJIO CHEHHUATbHBIX TOKPBITUNA IS
BHEIIHUX NoBepxHocTel KA

Ocy1ecTBiIeHHE KOHTPOJIS COCTOSIHUS CIIEUUATbHBIX MOKPBITHI I BHEIIHUX
noBepxHocteir KA Ha 3aBojie M TEXHUYECKOM KOMILIEKCE (KOCMOIPOME)
KoppektrupoBka TOKyMEHTAllUU 110 pe3yJabTaTaM SKCILTyaTaluu

HGO6XOI[I/IMHC YMCHHA AHaHI/IBI/IpOBaTB pCalIbHOC COCTOSIHHE ClICIUaJIbHBIX HOKpBITI/Iﬁ n

COOTBETCTBHUE UX TPEOOBAHUSM MHCTPYKIIMHU IO SKCILITyaTalluu

HaxomuTe  onTuUMalbHblE  TEXHMYECKHME  PEUIEHMsT 10  YCTPAaHEHHIO
BBISIBIICHHBIX HECOOTBETCTBHI

WuTepnpeTnpoBarh mokasaTeiau TeleMeTpudeckol HHPOPMaIUN O COCTOSHUU
CHelHalIbHBIX TOKPBITHH B Ipoliecce 3KCcIuryaTanuu B cocrase KA
[IpuMeHsTh JaHHBIE 110 PE3yJbTaTaM IKCIUTyaTalluy CIIEHUAIbHBIX TTOKPBITHH
JUIsl BHEITHUX NoBepxHocTel KA

AHanmu3upoBaTh  ONBIT  Pa3pabOTKM M AKCIUTyaTallid  aHaJOTHYHBIX
CHeIHaIbHBIX TOKPBITHH

O060011aTh NOTYYEHHBIE JAHHBIE

[TogroraBnuBare MNPEMIOKEHUS IO COBEPIICHCTBOBAHUIO CHEIUAIBHBIX
MOKPBITUN U TEXHOJIOTUN MX M3TOTOBJIEHUS METOAAMU OCaXJICHUS B BaKyyMe
JUISl BHEITHUX MOBepXHOCTEN KA

CocTaBniTh, KOMIOHOBaTh M PEAAKTHPOBATh TEKCTOBYIO M TIpaduueckyro
4acTh pa3pabaThIBa€MbIX JOKYMEHTOB

CBOEBPEMEHHO COTJIaCOBBIBATh IpEJIaraéMble TEXHHYECKHE PELICHUS C
PYKOBOJUTENSIMU U IIPEACTABUTESAMH 3aKa3uMKa

HCO6XOHI/IMI)IG 3HaHUA I/IHCprKHI/II/I 110 KOHTPOJIIO COCTOsSAHUA CIICUAJIBHBIX HOKpBITPIﬁ,

W3TOTOBJIEHHBIX METOJIAaMU  OCA&XKJEHUS B BaKyyMe JJid  BHEIIHHUX
noBepxHocTeir KA

NHCTpyKIMM 1O BOCCTAaHOBJIGHMIO TOKPBITHH, W3TOTOBJIICHHBIX METOAAMHU
OCaXXJCHUS B BaKyyMe JIJIsI BHEIIHUX MoBepxHocTerd KA

Meronukyn aHanM3a M pacdyera CTOMKOCTH CHEUHAIbHBIX MOKPBITUH K
(hakTOpaM dKCILTyaTaI|
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CranpapTHOe M CHELUAIBHOE IMPOrpaMMHOE OOecreueHHe JUIsl pacdyeToB
CTOMKOCTH CIIEUUAIBHBIX MOKPBITHHA K (haKTOpaM SKCIUTyaTalluu

OcCHOBBI TemIOMaccoOOMeHa B pa3IMYHbIX CPeJax, B TOM YHCIIE B BAKYyMe
XapakTepUCTUKU OKOJIO3EMHOIO M MEXIUIAHETHOIO IPOCTPAHCTBA U
OCHOBHbIE (pU3MUecKUe MPUHLMIBI MX BIHUSHUS Ha CBOWCTBA MaTepUaJIOB
OCHOBBI OIITHKH

OcHOBHBIE ~ (pU3MUECKHE TPUHIUIBI U  PE3yabTaThl  B3aMMOJCHCTBUS
JIEKTPOMArHUTHOI'O U3JIyYEHUs C BEIIECTBOM

OcHoBHBIE (M3MYECKHE MPHUHLUIBI, METOAbI M CPEJICTBA HEpa3pyIIAIOLIero
KOHTPOJISl CBOMCTB MaTepUaJIOB U J€(PEKTOB B HUX

@u3nyecKue MNPHUHLMIIBI, METOABl U CPEACTBA MCIBITAHUA MAaTepUaoB U
MOKPBITUH Ha CTOMKOCTh K BHEUIHUM BO3JEUCTBUSAM (XUMHUYECKUM, (PU3HUKO-
MEXaHUYECKUM, HOHU3UPYIOIUM U3JIy4CHHUSAM, IOTOKaM 3apsKEHHBIX YacCTHLl,
aTOMapHOMY KHCJIOPOJTY)

Ou3nuecKkue NMPUHLIUNBI U METOJbl YCKOPEHHS HUCTBITAHUNH M (PU3HUECcKue
OTrpaHUYEHUS HA CTENIEHb YCKOPEHHUS

TpeboBaHust cucTeMbl MEHEPKMEHTA KayecTBa OpraHu3aluu

TpeboBaHust 0XpaHbl TpyJa U IPOMBIIIJIEHHON 6€3011acCHOCTH

Jlpyrue xapakTepucTHKu

3.3. O6001meHHas TPyAOBasi PYHKUIMS

IIpoucxoxneHue
000011IeHHON TPYA0BOI
GbyHKIUN

TexHuueckoe YIIpaBJICHUC IIPOLECCCOM
CO31aHuA CIICNaJIbHBIX HOKpI:ITI/IfI u
o Yposenb
HaunmenoBanue TCXHOJIOTHMHU UX U3TrOTOBJICHHA MCTOdaMU Kon C 7
KBaJTU(DUKAIHA
OCAXKJICHHUA B BAKYYMC IJI1 BHCHIHUX
noBepxHocrend KA
3aMMCTBOBAHO U3
Opurnnan X
OpHTrHHaNa
Kon PerucrparnonHsIit
OpHTrHHaa HOMeEp
npohecCHOHATBLHOTO
CTaHJapTa

Bo3MoxHEBIE
HauMEHOBaHUS
JIOJDKHOCTEH,
npodeccuit

Benymmit unxenep
Benymmit nH)eHep 1o HajJaake U UCIBITAHUSIM

TpeGoBanwus K
00pa3oBaHMIO U
00y4eHUIO

Bricmiee oOpa3zoBaHue — CHIEIUATUTET WM MarucTparypa
JlomostHATETBHOE TIPOeCCHOHATBHOE 00pa30BaHUE — MIPOTPAMMBI ITOBBIIICHUS
KBaJTA(DUKAITIH

TpeGoBaHUs K ONBITY
MPAKTUYECKON pabOThI

He Menee Tpex neT B 006J1aCTH CO37aHUS CTICIIUATBHBIX TOKPBITHHI U
TEXHOJIOTUI UX U3TOTOBJIEHUS METONAMU OCAXKACHUS B BAKYyM€ JIJIsI BHEILIHUX
nosepxHocteit KA

Oco0bble ycrnoBus
JoIycKa K pabote

[TpoxoxkaeHne 00s13aTeNbHBIX MPeIBAPUTENbHBIX (TIPU MOCTYIUICHUU Ha
paboTy) ¥ MEPUOANIECCKUX MEAUITMHCKUX OCMOTPOB (00CIe10Banmil), a
TaK)Ke BHEOUEPETHBIX MEAUIIMHCKIX OCMOTPOB (00CIIeIOBaHMIi) B
YCTaHOBJICHHOM 3aKOHOJATEILCTBOM Poccuiickoit denepanun nopsake
Bo3MoKHBI OrpaHUYeHUs, CBA3aHHBIE C (POPMOIT JoIycka K HH(pOpMAaIH,
COCTaBJIAIONIEH FOCYIAPCTBEHHYIO TallHY
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[Tpoxoxnaenue oOyuenust u arrectanus Ha [l rpymnmy o
INEKTPOOE30MaCHOCTH

[IpoxoxxaeHune oOydueHus 1Mo OXpaHe Tpyaa U IPOBEPKU 3HaHUI TpeOOBaHUM
OXpaHsbl TPyZa B YCTAHOBJIEHHOM IIOpsAKE

OO6yuenue Mepam MokapHOil 0€30MaCHOCTH, BKIIOYAsl IPOXO0XKICHUE
MIPOTUBOMOXKAPHOTO MHCTPYKTAXKA

HApyrue
XaPaAKTCPUCTHUKHU

JloToIHUTENbHBIE XapaKTEPUCTUKH

HaumenoBanue Kon HaumenoBanue 6a30Boii rpynibl, JOKHOCTH
JIOKYMEHTA (mpodeccun) WU CHEUATBHOCTH
OK3 2141 WHxeHeppl B IPOMBIIIJIEHHOCTH U Ha IPOU3BOJICTBE
2149 Crenuanuctsl B 00J1aCTH TEXHUKU, HE BXOJISIINE B IPYTHE
1§0) 000131
EKC - Benymmii unxenep
OKILATP 22446 Wrxenep
22618 WHxeHep 1o HanaJlKe U UCIBITAaHUSAM
OKCO 150500 MartepuanoBeieHUe, TEXHOJIOTH MaTepHUaIOB U
ITOKPBITUI
150600 MarepuanoBeZieHre 1 TEXHOJIOTHSI HOBBIX MaTepHajIoB
150700 dusznyeckoe MaTepruaIoBeICHUE
150701 DU3NKO-XUMHUS TPOLIECCOB U MAaTEPUAJIOB
150801 BakyyMHas u koMnpeccopHas TEXHUKa (PU3NUECKUX
YCTaHOBOK

3.3.1. TpynoBas ¢pyHkuus

npoBeneHuto HUOKP B o6nactu coznanus YpoBeHb
HanmMeHoBaHHe CHEIUATBbHBIX TOKPBITHI M TEXHOJIOTHI UX Kon | C/01.7 (noaypOBEHS) 7
U3TOTOBJICHUS METOAAMHU OCAXKICHUS B KBaTH( UKL

TexHuueckoe ynpasieHue paboTaMu 1o

BaKyyMe JJIsl BHEITHUX MOoBepxHOCTe KA

IIpoucxoxaeHue Tpy0BOi
GbyHKIHN

3anMCTBOBAHO U3
Opururan X
OpHTI'HHaJIA
Kon PerucrpanuonHsiii
OpHTrHHaJIA HOMEp
MpodeCcCHOHAIBEHOTO
cTaHzapra

TpynoBsie nercTBUs

Koopaunarus u mnanupoBanue padbot mo moucky u ananuzy HTU B obmactu
CO3TaHUS CHCIHAIBHBIX TIOKPBITHA W TEXHOJIOTHH WX H3TOTOBJICHUS
METOJIaMU OCQXKJEHUS B BaKyyMe JUIsl BHEIIHHX MoBepxHocTell KA B
CIPAaBOYHOW JIMTEpAType, CHEIUAIBHBIX TEPHOANYCCKUX H3JIaHHIX, B
MH(OPMAIIMOHHO-TEIEKOMMYHUKAITMOHHON ceTH «HTepHeT», B MaTeHTHBIX
ounonImorexax

O6o006muieHne pa3paboTaHHBIX MPEAJIOKEHUN B TUIaH MEPCHEKTUBHBIX PaboOT U
B IUIaH paldOT OpraHu3alud M0 CO3JaHHMI0 CIELUUAIbHBIX IOKPBITHH U
TEXHOJOTMM MX H3rOTOBIEHUS METOJAaMHM OCAXKICHMS B BaKyyme i

BHENIHUX NoBepxHOCcTern KA
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Koopaunaius mporeccoB NpoBEACHHs] AKCIEPUMEHTOB IO OMPOOOBAaHUIO
HOBBIX COCTAaBOB W TEXHOJOTUWA HW3TOTOBJIICHUS METOJIAMU OCAXJICHHUS B
BaKyyMe CIEeIMaIbHbIX MOKPBITUH /ISl BHEIIHUX MOBEpXHOCTE KA

Brinyck u coriacoBaHue OpraHU3aIllMOHHO-PACHOPSIUTEIbHBIX JTOKYMEHTOB
Ha MpoBeJdeHUE pPaldOT, MPOrpaMM M METOAMK HCHBITAHUN, TEXHUYECKUX
3aJlaHuil Ha HOBBIE MaTepPUANbl, 00PA3Ibl ISl UCIIBITAHUN, TTPUCIIOCOOICHHUSI,
CHEIHaIbHYI0 OCHACTKY W HECTaHJapTHOE 00OpyJOoBaHHME IJii OTPabOTKU
TEXHOJOTHMH U W3TOTOBJICHHS OOpa3loB CHEIHAIBHBIX MOKPBITHA METOJaMu
OCaXICHUS B BAKyyMeE

KOHTpOIb M3rOTOBJICHUS OMBITHBIX OOPAa3lOB CHEIUAIBHBIX MOKPBITUN s
BHEIIHUX TmoBepxHocTe KA MeromamMm ocaxaeHus B BakyymMe B
1a00PATOPHBIX YCIOBUSIX

Koopaunanus IPOBEICHUS 1a0b0paTOPHBIX AKCIIEPUMEHTAJIBLHBIX
HCCIeA0BaHUN 00pa3IoB CHEIUATBHBIX MOKPBITUN COTJIACHO MpOTpaMMaM U
METOJIMKAM HCIIBITAHUA Ha COOTBETCTBHE pa3pabaThIBAEMBIX MOKPBITHIA
TpeOOBAHUSAM TEXHUYECKUX 3aJaHUI

[ToaroroBka K mMyOJMKAIIMM HAYYHBIX CTaTCH, MPEIOCTABICHUE MaTepUAaJIOB
11t 0oOpMIICHHSI TATEHTa Ha U300peTeHNE

Koopaunamust npoBenenus paboT MO HAHECEHUIO CICIHAIBHBIX MOKPBITHI
JUIs BHEIIHHMX moBepxHocTe KA, mpeaBapuTenbHBIX U KBaTH(UKAIIMOHHBIX
WCIIBITAHNIN JaHHBIX TOKPBITHI HAa 00pa3lax-uMHTATOpax u dneMeHTax KA

Heo6xonumele ymenust | OCyliecTBIsATh ~ HAay4HO-UCCIIEJOBATENIbCKYyI0  pabory B oOijactu
COBPEMEHHOI0  MaTepUajOBEJIEHUS, CO3JaHMUsI  HOBBIX  MaTEpUANOB,
UCCIIEIOBAaHUsI UX CBOMCTB, pa3pabOTKU TEXHOJOTMH HX IOJIy4eHus,
KOHCTPYHMpPOBaHUS MaTepuajoB C 3aJaHHbIMM CBOMCTBaMHM Ha 0aze
KOMITBIOTEPHBIX TEXHOJIOTUI

OcyiecTBIATh MOUCK U MOJIy4eHHE HOBOW MH(OpMalnu, HeOOXOIUMOM ISt
pelieHust 3aj1a4 B OOJacTH MHTErpalliy 3HAHUM MPUMEHUTEIBHO K cdepe
NeSTeNIbHOCTH TOJIpa3feNieHusl, K aKTUBHOMY YYacTUIO B MHHOBAIIMOHHOMU
JESATEIbHOCTH OpraHu3aluu

Pa3pabaTbiBaTh ~ METOAMKHM  TEOPETUYECKUX U IKCIEPUMEHTAJIbHBIX
HCCIIEIOBAaHUM U TECTUPOBAHUS MaTepUAJIOB, IIPOU3BOJUTH UCIIBITAHUS
[Tonyyats u oOpalaThIBaTh nH(popMaLnIo u3 Ppa3InYHBIX
UCTOYHMKOB (B TOM 4YMCJI€ Ha AaHIJIMMCKOM W/WIM KHUTalCKOM S3bIKE),
WCIIOJIb3YSl COBPEMEHHbIE HMH(POPMAIMOHHBIE TEXHOJIOTUH, KPUTHYECKU
OCMBICJIMBATh NOJIYYEHHYIO HH(OpPMAIIHIO, BBIIEIATh B HEH IllaBHOE
OneHuBaTh NEPCHEKTUBHOCTD MOJTYYEHHBIX PE3YJIbTaTOB

[1nanupoBaTh SKCIEPUMEHT, B TOM YUCJIE MHOTO(aKTOpHBIN, 00padaThIBaTh U
aHAJIN3UPOBATh €TO PE3YJILTATHI

HccnenoBaTh CBOMCTBA CIIENUAIIBHBIX MOKPBITHH JJI1 BHEIIHUX [TOBEPXHOCTEN
KA na numeroniemcst 000pyJ0BaHUHU U Tpubopax

PaGorate ¢ KOMIBIOTEPOM KaK CpEICTBOM YIpaBlieHUs, padoTaTth ¢
IIPOrPpaMMHBIMH CPEJCTBAMH OOILETro M CHEIMAIBHOI0 Ha3HAYECHHUS
[Ipou3BoauTh aHalU3 BBIIBICHHBIX TEXHUYECKMX M OpraHU3alMOHHBIX
npobiem

OpueHTHpOBaTbCS B BOIPOCAX KOHCTPYKIMM BBIMTYCKAEMbIX M KYyPHUPYEMBIX
U3JIEIUN

Opranu3oBbIBaTh U YIPABIATh JIE€ATEIbHOCTHIO pAOOTHUKOB NP MPOBEIECHUU
HUOKP

AHanu3upoBaTh COCTOSIHUE M IEPCIIEKTHBBI PAa3BUTHSA KaK KOCMHYECKOIO
MaTEpUAJIOBEICHUS B LIEJIOM, TaK U MMOKPBITUN BHEIIHUX NOBepXHOCcTEN KA

created by free version of
0 DociFreezer


http://www.docufreezer.com/?df-dlabel

21

Heo0xonnMeie 3HAHUS OCHOBBI OIITUKH

OcHOBBI TeIIIOMaccOOOMEHA B PA3JIMYHBIX CpeJax, B TOM YHCIIE B BAKyyMe
OCHOBBI BaKyyMHOW TEXHUKU

Bnusinue naBneHust cpelbl Ha CBOMCTBA TBEPABIX Tell

@dusznuecKkue NPUHIMIBI M O0OPYAOBAaHHE ISl CO3JMAHHS M HU3MEpPEHUS
BaKyyMa

XapakTEepUCTUKU OKOJIO3EMHOTO M MEXKIUIAHETHOIO IPOCTPAaHCTBA M
OCHOBHbIE (pU3MUecKUe MPUHLUIBI MX BIHUSHUS Ha CBOWCTBA MaTepUaIOB
OcHoBHBIE (M3HYECKHE MPHUHLUIBI, METOAbI M CPEICTBA HEpa3pyIIAIOLIero
KOHTPOJISl CBOMCTB MaTepUaioB

CriocoObl TpUMEHEHUs! U3BECTHBIX (PU3MUYECKUX SIBICHUH U 3(PPEKTOB B
TEXHOJIOTUYECKUX Ipoleccax oOpaOOTKH, W3TOTOBJICHUS, HCIBITAHUN
MaTepHUasoB U IIOKPHITUN U B AMATHOCTUKE CBOMCTB MAaTEPHUAIIOB U IOKPBITHIA
OCHOBBI TEXHOJIOTMM BaKyyMHBIX IOKPBITHM — (U3HUECKUe NPUHLUIIBI,
METOJIbl U CPE/ICTBA MOATOTOBKM IOBEPXHOCTH JEeTaJIel Iepe]l HaHECEHHEM
MOKPBITUH; (PU3UYECKUE PUHIIMIIBI, METO/BI U CPEJCTBA CO3/IaHUS MMOKPBITHHA,
YIPaBICHUS TEXHOJIOIMYECKUMHU [apaMeTpaMd U KOHTpOJIA KadecTBa
MOKPBITUI Pa3IMUYHOrO Ha3HAUCHUS

duznyeckue MNPUHLUIBI, METOABl M CPEACTBA HCIBITAHUNH MaTepuaioB U
MOKPBITUH Ha CTOMKOCTh K BHEIIHUM BO3ACUCTBUAM (XMMHUYECKUM, (PU3HUKO-
MEXaHUYECKUM, HOHU3UPYIOIIUM U3JIy4E€HUSIM, IOTOKaM 3apsKEHHbIX YacTHIL,
aTOMapHOMY KHCJIOPOJTY)

@dusnueckue NPUHLUIBI U METOJbl YCKOPEHMs HUCHBITAaHUM U (U3NUecKue
OrpaHUYEHUS Ha CTENIEHb YCKOPEHUS

OcHoBbl ycTporictBa KA

OCHOBBI CTaHJIAPTU3ALMN U METPOJIOTHH

Teopus perenns n300peTaTeNbCKUX 3a1a4

IIpaBoBBIE OCHOBBI MHKEHEPHOU JIEATEILHOCTH

OCHOBBI IICUXOJIOTHH YIIPABJICHMSI IEPCOHATIOM

WNHocTpaHHblid SI3bIK (IPEANOYTUTENBHO AHTTMHCKUNA W/WIM KUTaWCKUN) B
o0beMe,  HEOOXOIMMOM  JuId  B3aMMOJACHCTBUS  C  3apyOekKHBIMU
CHelHalMCTaMi U TMOJTYy4YeHUs] UHpOpMalMM U3 3apyOeKHBIX MCTOYHUKOB B
obmact  pa3paOOTKH  CHELUANbHBIX TOKPBITMH W  TEXHOJOTMH  HX
M3TOTOBJICHUS] METOJaMHU OCAXKICHMS B BaKyyMe JUIsl BHEIIHUX [TOBEPXHOCTEN
KA

I'ocynapcTBeHHbBIE, OTpacieBble CTAaHAAPTHI, CTaHAAPTHl OpPraHMU3alMM U
TEXHUUYECKHE perjlaMeHThl, NMpUMEHseMble MpU pabdoTe cO cleuruaIbHbIMU
MTOKPBITUSMU

TpeboBaHust cucTeMbl MEHEPKMEHTA KadecTBa OpraHu3alun

TpeboBanust 0XpaHbl TpyAa U MPOMBIIUIEHHOW O€30IIaCHOCTH

Jlpyrue XapakTepUCTUKH | -
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3.3.2. TpynoBasi pyHKums

Kontpousb u pazpabotka paboueii u
KOHCTPYKTOPCKON JOKYMEHTAITUH U

CTaHJAPTOB OpraHu3aIuu (OTPaciy) 1Mo YpoBeHb
HamMeHoOBaHHe CO3/IaHUIO CTICIIMAIIBHBIX MOKPHITUN U Koxn | C/02.7 (noaypoBEHS) 7
TEXHOJIOTUH UX U3TOTOBJICHUS METOJAMU KBATHUKALIH

OCQXKJICHUS B BaKyyMe JIJIsi BHEIIHUX
nosepxHocreit KA

IIpoucxoxaeHue Tpya0BOU Opurmman X 3aMMCTBOBAHO U3
byHKIMN opuruHaia
Kon Perucrpanuonssiit
OopuUrvHaia HOMEp
npodeccroHansHOrO
CTaHIapTa
TpynoBsie nenicTBUA OO6o001IeHre TNpeAioKeHU U BBITYCK IUIAHOB coOjAep:KaHMsl paldouel u

KOHCTPYKTOPCKOM JOKYMEHTAllMM U CTaHJapTOB OpraHu3aluu (O0Tpaciu) Io
CO3/IaHUI0 CIELMAIBHBIX TOKPHITUM M TEXHOJOTUH UX W3TOTOBIEHUS
METOJIaMU OCaXJCHMsI B BAKYyME JIJIsl BHEIIHUX IOoBepXHOcTel KA
[IpoBenenne aHanu3a TOJNHOTHl HUMEIOIIMXCA MaHHBIX I Pa3pabOTKH
paboueil U KOHCTPYKTOPCKOM JOKYMEHTAallMd W CTaHAapTOB OpraHHU3aluu
(oTpacnu) MO CO3JAHUIO CIEHHUAIBHBIX TOKPBITUH M TEXHOJOTUH UX
U3TOTOBJIEHUS METOJAMHU OCAKICHMS B BAKYyME JUIsl BHEIIHUX [TOBEPXHOCTEN
KA u obecrieuenne ux nosy4eHus npu OTCyTCTBUU

Kontpons  mpomecca  pazpaborku  paboueil M KOHCTPYKTOPCKOH
JOKYMEHTAI1

PazpaboTka cTaHIapTOB OpraHu3aluy (OTPACIM) MO CO3JaHUIO CIIELUAIBHBIX
MOKPBITUN U TEXHOJOTUN MX U3TOTOBJIEHUS METO/JAMU OCAXJIECHUS B BaKyyMe
JUIsl BHEITHUX noBepxHocTend KA

[IpoBepka cooTBeTCTBUS pa3pabOTaHHBIX CTAaHJAPTOB OPraHU3ALMH (OTPACIH)
u paboyeil MW KOHCTPYKTOPCKOHM JIOKyMeHTauuu TpeboBaHusM EnuHoit
CUCTEMbl KOHCTPYKTOPCKOW JTOKYMEHTAallud W MEXIYHapOoJAHOMY Hay4dHO-
TEXHUYECKOMY YPOBHIO

CornacoBanue pa3paboTaHHOM pabouell M KOHCTPYKTOPCKOM JTOKYMEHTalUu
U CTaHJApTOB OpraHU3alnuu (OTPACciIN) MO CO3/AaHUI0 CHENUATbHBIX TOKPBITUI
U TEXHOJOTHMI HUX M3rOTOBJIIEHHS METOJAAMM OCaXJIEHHS B BaKyyme s
BHEIIHUX NoBepxHocTel KA

Heobxomumbie ymenust AHaNIM3UpOBaTh COCTOSTHUE M TEPCHEKTUBBI Pa3BUTHUS KAK KOCMHUYECKOTO
MaTepuaioBeICHHs B IIEJIOM, TaK U MOKPHITUI BHEITHUX MOBepxHOCTel KA
[TnanupoBaTh pa3pabOTKy paboyeil U KOHCTPYKTOPCKOW MOKYMEHTAllUU H
CTaHJAPTOB OpPTaHU3alUU (OTPACIHN) MO CO3JAaHUIO CTICIUATBHBIX MTOKPHITHI 1
TEXHOJOTUM KX M3FOTOBJIEHUS METOJAMH OCAXICHHUS B BaKyyMe Ui
BHEIIHHUX NTOBepXHOcTen KA

Onpenensth HEOOXOIWMBIE JaHHBIE s pa3paboTku  paboueir u
KOHCTPYKTOPCKOM JTOKYMEHTAIlMA M CTaHJAPTOB OpTraHW3anuu (OTpaciu) 1o
CO3/IaHUIO0 CICLHAIBHBIX TOKPBITUA M TEXHOJOTHMM HX HW3TOTOBJIEHHUS
METOJIaMH OCAXKJICHUS B BAKyyMe€ 11 BHEITHUX MTOBepxHOCcTed KA

CozmaBaTh W PENAKTUPOBATh TEKCTHI MPOGECCHOHATHLHOTO Ha3HAYCHUS,
AHAJIM3UPOBATH JIOTUKY PACCYKJACHUN U BbICKA3bIBAHMI

BriaensaTe 2MeMeHTh HOBHU3HBI B pa3pabOTKe, OIEHHUBATH MEPCIEKTUBHOCTH
MOJYYEHHBIX PE3yJIbTaTOB
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PaGotate ¢ KOMIBIOTEPOM KaK CpEACTBOM YIpaBlIEeHUS, paboTarh C
MIPOrPaMMHBIMH CPEICTBAMH OOIIETO U CIICUATBFHOTO Ha3HAYCHUS
OdopMIIATE ACKU3BI U YEPTEKH JACTAICH

Hurarh yepTexu

AHanM3UpOBaTh  HOPMATUBHO-TEXHUYECKYHD M  HAYYHO-TEXHUYECKYIO
JUTEpaTypy MO CO3JAAHUIO CHEIUAIBHBIX TMOKPBITUA M TEXHOJOTMH HX
M3TOTOBJICHUSI METOJaMU OCAXkICHHS B BaKyyMe JIJIsl BHEIITHUX MTOBEPXHOCTEH
KA

OO0OCHOBBIBATh W OTCTaWBaTh COOCTBEHHBIC 3aKJIIOUYCHUS U BBIBOABI B
ayTUTOPHUSX Pa3HOil cTeneHu npodecCHOHaIbHOW OpUEHTAIINH

Heo6xonnMebie 3HaHUS I'ocynapcTBeHHBIE W OTpacieBble CTaHAAPTHI MO O(OPMIIEHUIO TEKCTOBBIX
JOKYMEHTOB

Crannaptel EnquHol cucTeMbl KOHCTPYKTOPCKOM TOKyMEHTaluu

OcCHOBBI BaKyyMHOM TEXHUKH

Bnusinue naBneHus cpepl Ha CBOWCTBA TBEPIBIX TEI

dusnueckue NPUHLMIBI M OOOpPYAOBAaHUE Js CO3JaHUS U H3MEpEeHUs
BAKyyMa

OCHOBBI OIITUKH

XapakTEepUCTUKH  OKOJIO3EMHOTO M MEXKIUIAHETHOIO IPOCTPAaHCTBA H
OCHOBHBIE (pU3MUECKUE MPUHLIUIIBI UX BIMSHUS HA CBOWCTBA MAaTEPUAIOB
OCHOBBI BIMSAHUS Cpellbl U Pa3IMYHbIX BHEIIHUX BO3JEHCTBUNA (XMMHUYECKHX,
MEXaHUYECKUX, aKYCTUUECKHUX, JJIEKTPOMATrHUTHBIX ) HA CBOMCTBAa MaTEPHUAJIOB
OcHoBHbIE (pU3HYECKHE MPHUHLUIBI, METO/AbI M CPEJCTBA Hepa3pylIAIOLIero
KOHTPOJISI CBOMCTB MaTEPHAIIOB

CriocoObl MpUMEHEHUs] U3BECTHBIX (PU3MUYECKUX SBICHUH U 3(PPEKTOB B
TEXHOJIOTUYECKUX Imporeccax oOpaOOTKM, M3rOTOBIICHUS, HCIBITAHUM
MaTEPHUAJIOB U ITOKPBITUHN U B TUATHOCTHKE CBOWCTB MAaTEPUAJIOB U MOKPBITUI
OCHOBBI TEXHOJIOTMM BaKyYyMHBIX TMOKPBITUH — (QU3NYECKUE MPUHLUIIBL,
METOJIbl U CPENCTBA MOATOTOBKM IOBEPXHOCTH JETAlIEl Iepell HaHECEHHEM
MOKPBITUH; (U3NYECKUE TPUHIUIIBI, METO/IbI U CPEJCTBA CO3/IaHUS TIOKPBITHI,
YIPABICHUS TEXHOJIOTMYECKUMHU IapaMeTpaMHd U KOHTpPOJIA KadecTBa
MOKPBITUH Pa3IMYHOIO Ha3HAYECHUSI

@u3nyeckue NPUHLUIBI, METOABl M CPEACTBA HCIBITAHUN MaTepUaloOB U
MOKPBITUN HA CTOMKOCTh K BHEIIHHUM BO3JEUCTBUAM (XMMHYECKHM, (PU3UKO-
MEXaHUYECKUM, HOHU3UPYIOIIUM U3JIy4E€HUSIM, IOTOKaM 3apsKEHHBIX YacTHIL,
aTOMapHOMY KHCJIOPOIY)

Ouznyeckue MPUHIUIBI U METOJbl YCKOPEHUS HCHBITAaHUN U (U3NYecKue
OTrpaHUYEHUS Ha CTENIEHb YCKOPEHHUS

OCHOBBI TICUXOJIOTHH YIIPABJICHHSI IEPCOHATIOM

TpeboBanust CUCTEMbI MEHEKMEHTA KaueCcTBa OpraHu3aluu

TpebGoBaHust OXpaHbI TPY/Ja U TPOMBIIIUICHHONW O€30MaCHOCTH

JIpyrue XxapakTepucTUKH | -
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3.3.3. TpynoBass pyHkums

TexHuyeckoe yrnpaBJeHHe MpolieccaMu

0TpabOTKH, UCTIBITAHUI U BHEIPCHHUS YpoBeHs
HaumMeHoBaHHE TEXHOJIOTHUH U3TOTOBJIEHHS CIIEIHAIBLHBIX Kon | C/03.7 (TIORypOBEHB) 7
ITOKPBITUH /7151 BHEIIHUX MOBepXHOCcTeN KA KBAMHKALHIH

METOAaMHU OCaXXJCHUS B BAKYyME

IIpoucxoxaeHue Tpya0Boi 3aMMCTBOBAHO U3

Opurusan X

byHKIMN OopuruHaia
Kon Peructpanuonssiit
opuruHaia HOMED
po(hecCHOHAILHOTO
CTaHjapra
Tpynossie nenicTBUs OO6001IeHre U BBIIYCK PEKOMEHJALMNA 10 TEXHOJOTHYECKUM pEeXuMam

U3TOTOBJIEHUS CHEUUAIBHBIX IOKPBITMM [UId BHEIIHMX INOBepxHocTed KA
METOJIaMHU OCaX/IECHUSI B BAKYyMeE

KonTtpons mporeccoB oTpabOTKM TEXHOJIOIMYECKHX PEKUMOB M3TOTOBJICHUS
CHEIMAJIbHBIX IOKPBITUM 111 BHEIWIHUX noBepxHocTell KA metomamu
OCaXICHHS B BAKYYME B IIPOU3BOJCTBEHHBIX YCIOBUAX

Koopaunarust pabot mo pa3zpaboTke mporpaMm U METOAMK H3TOTOBJICHUS
CHEUUaJbHbIX MOKPBITUA Uil BHEMHHUX noBepxHocTed KA Meromamm
OCaXECHUSI B BAKYYME B IIPOU3BOJICTBEHHBIX YCIOBUAX

OpraHu3anus NpPOBEPKH  BBIIOJIHEHUS  TpeOOBaHMH K  IMOATOTOBKE
000py0BaHusl, TEXHOJIOTMYECKUM PEKUMaM, YUCTOTE MOMEIIECHHUS], YCIOBUSAM
XpaHEHUsl 3aroTOBOK M JIE€Taled €O CIELHAIbHBIMH IOKPBITUAMU IS
BHEIIHUX MoBepxHocTel KA

Opranu3anuss  mpoBeAeHUss  pabOT MO  OCYLIECTBICHHIO  KOHTPOJIS
XapaKTepUCTHUK CHEIHUAIbHBIX MMOKPBITUHM Ul BHEIIHUX MoBepxHocTel KA B
IIPOLIECCE M3TOTOBJIEHUS METOJaMHU OCaXKJEHUS B BaKyyMe€ Ha COOTBETCTBHE
TpeOOBaHUSM HOPMATHUBHO-TEXHUYECKOM TOKYMEHTallUU

O06o011eHne NpeaIoKeHUH B MepeyeHb TOYEK KIIFOYEBOIO M 0053aTeIbHOTO
KOHTpPOJISI TPOLIECCOB OTPaOOTKH, HCIBITAHUNW M BHEIPEHUS TEXHOJIOTHMM
U3TOTOBJIEHUS CIELUANbHBIX IMOKPBITHM U1 BHEIIHMX MoBepxHocTe KA
METOJIaMHU OCaXJIECHUSI B BAKYYME U BBIITYCK MEPEUHS

Opranuzanus U NPOBEACHHE aBTOPCKOTO HAA30pa C BBIIYCKOM aKTOB II0
pe3ysbTaTaM OCYIIECTBIEHHOTO KOHTPOJISl IPOLIECCOB OTPAaOOTKH, UCTIBITAHUM
U BHEAPEHUS TEXHOJOTMH W3rOTOBJIEHUS CIHELMAIBHBIX IOKPBITHHA I
BHEIIHMUX NTOBepXHOcTel KA MeTonaMu ocak/IeHHs B BAKyyMe

HeoOxonumelie ymenust | MccnenoBaTh CBOMCTBA CHIEUANBHBIX TOKPBITUH JIJIs1 BHEIIHUX MTOBEPXHOCTEN
KA Ha nmeroniemcst 000pyZ0BaHUH U IpUOOpax

AHanu3upoBaTh U 00001IaTh MPEATIOKEHUS MO0 TEXHOJOTUUYECKHM PEKUMaM
W3TOTOBJIEHUS CIELUANbHBIX MOKPBITHM U1 BHEMIHMX IMoBepxHocTe KA
METOJAMH OCAXKIEHUS B BAKYyMeE

Onpenensats NMOPAJOK INPOBENEHUS HUCHBITAHUN W BHEAPEHUS TEXHOJOTUMI
W3TOTOBJIEHUS CIIELUANbHBIX MOKPBITHI Ui BHEMIHMX MoBepxHocTel KA
METOAAMH OCAXKIEHUS B BAKYyMeE

OcymecTBiaTh paboTy ¢ MEpPCOHAJIbHBIM KOMIIBIOTEPOM Ha YpOBHE
YBEPEHHOT'0 I10JIb30BATEIIS

3aHUMATbCS OpPraHHU3allMOHHO-YIIPABIEHYECKON JEATEIIBHOCTBIO B
MEXIUCIUIUTMHAPHBIX 00JIACTSIX IPOU3BOJICTBA
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Co3naBaTh M peAAKTUPOBAaTH TEKCThl MPO(ECCHOHAIBHOIO Ha3HAYEHUs,
AQHAJIM3UPOBATH JIOTUKY PACCYXKICHUMN U BBICKAa3bIBAHUI

HeoOxonuMble 3HaHUS

TexHuyeckue  XapakTEpPUCTUKH  TEXHOJOTHYECKOTO  HCHBITATEIbHOIO
000pyIOBaHUs, METOAUKN UCTIBITAHUS CIICIIUAIBHBIX MMOKPBITUH JJIs1 BHEITHHX
noepxHocreit KA

Opranu3andoHHasi CTPYKTYypa MOoIpa3/ieJICHUs: U OpraHu3aluu

OcHOBBI TeMIIOMaccOOOMEHa B PA3JIMYHBIX CpeJiaX, B TOM YHCIIE B BAKyyMe

OCHOBBI BaKyyMHOW TEXHUKH

Bmusguue JAaBJICHUS CPCAbI HA CBOICTBa TBCPABIX TCJI

@dusnueckue NPUHIMIBI M OOOPYAOBAaHUE MJsl CO3JaHUS U H3MEPEHUs
BaKyyma

OCHOBBI OIITUKH

OcHOBHBIE  (PU3MUECKHE TPUHIUNBI W PE3yabTaThl  B3aUMOJCHCTBHS
3JIEKTPOMArHUTHOI'O U3JIy4E€HHUs C BEIIECTBOM

OcCHOBBI BIUSIHUS CIIA0BIX U CHIIBHBIX 3JEKTPUYECKUX M MArHUTHBIX MOJEH
Ha CBOMCTBA ra3oB, JKUIKOCTEH, TBEPIBIX TEI

OCHOBEI BIIMSHUA CpCabl H  Pa3JIMYHbIX BHCITHUX BO3I[CI7[CTBI/II71
(XI/IMI/ILIGCKI/IX, MCXaHNYCCKUX, aKYCTHYCCKUX, I—)JIGKTpOMaFHI/ITHI)IX) Ha
CBOMCTBaA MaTCprajioB

OcHoBHBIE (U3NYECKHE MTPUHIUIIBI, METOJIBI U CPEICTBA HEPA3PYIIAIOIICTO
KOHTPOJISl CBOMCTB MaTepUaAJIOB U Je(PEKTOB B HUX

CriocoObl TIPUMEHEHHUsI M3BECTHBIX (U3UYECKUX sBIEHUH u 3(dexkToB B
TEXHOJIOTUYECKUX Ipoleccax oOpabOTKH, W3rOTOBIEHUS, HCIIBITAaHUI
MaTepUAIOB W TOKPBHITHA W B JMArHOCTHKE CBOMCTB MAaTepHajoB U
ITOKPBITUI

OCHOBBI TEXHOJIOTMM BaKyyMHBIX IOKPBITUH — (pU3HMUECKHE NPUHIIMIIGI,
METOZBI U CPEACTBA MOATOTOBKH IMOBEPXHOCTH AETANICH Iepe]] HAHECEHUEM
MOKPBITUH; (QU3MYECKHEe NPUHLMIBL, METOAbl M CPEJICTBAa CO3JaHUS
IIOKPBITUH, YIpPaBIE€HUA TEXHOJIOTMYECKUMU IapaMeTpaMu M KOHTPOJIA
Ka4ecTBa IMMOKPHITUH Pa3IMYHOrO HA3HAYECHUS

dusnueckue MPUHLMIBI, METOABI U CPEACTBA HCIBITAHUM MaTEpHAIIOB U
MOKPBITUN HA CTOMKOCTh K BHEIIHUM BO3ACHCTBUIM (XUMUYECKUM, (PU3UKO-
MEXaHUYECKUM, HOHU3HUPYIOIIUM U3JIy4CHHSIM, IIOTOKAM 3apsiKCHHBIX
4aCTUL], aTOMapHOMY KHCJIOPOLY)

dusnueckue MNPpUHIUIIBI U METOAbl YCKOPCHUSA HUCIBITAaHUN U (I)I/I3I/I‘-ICCKI/IC
OrpaHN4YCHUs Ha CTCIICHb YCKOPCHUA

TpC6OBaHI/IH CUCTCMbI MCHCIIPDKMCHTA Ka4Y€CTBa OPraHu3aliun

TpeboBanust 0XpaHbl TpyAa U MPOMBIIUIEHHOW O€30MaCHOCTH

Jlpyrue xapakTepuCcTUKU
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3.3.4. TpynoBasi pyHkumst

O0o0611IeHrEe Pe3yIbTaTOB aHAIHM3a M OICHKH

paboThI CHIEITUATBHBIX TOKPBITUH, VpoBeHb
HaumMeHoBaHHE CO3JIaHHBIX METOAAMHU OCaXKICHHS B Bakyyme | Kox | C/04.7 (TIORypOBEHB) 7

JUTsl BHEITHUX noBepxHocteit KA, B mpoiiecce KBATH(UKALIH

IKCILTyaTaIluu

IIpoucxoxaeHue Tpya0Boi 3aMMCTBOBAHO U3

Opurusan X

byHKIMN OopuruHaia
Kon Peructpanuonssiit
opurvuHajia HOMCD
npo¢heCCHOHATIBHOTO
cTaHgapTa
TpynoBsie nencTBUs OO0o01IeHre pe3ynbTaTOB aHAM3a TEIEMETPUUYSCKON WHGOpMAUd O

COCTOSIHUM CIELMAIBHBIX IOKPBITHM, CO3JaHHBIX METOJAMH OCaXICHHUS B
BAaKyyMe JUIsl BHEIIHMX noBepxHocTed KA, B mpolecce skciulyaTaluu B
cocrase KA

PazpaboTka TEXHHYECKOTO OTYETa O CTOMKOCTH CHEIHATbHBIX MOKPBITHHA
JUIs BHEIIHUX noBepxHocTeil KA k Bo3eiicTBUIO (haKTOPOB HKCILTyaTallH
Konrpons mpomecca pa3pabOTKM HMHCTPYKIMH 10 BOCCTaHOBJICHHUIO
CIELIMAJIbHBIX ITOKPBITUI, U3TOTOBJICHHBIX METOIaMU OCAKJCHHS B BAKyyMe
JUIs BHEIIHUX NToBepxHocTel KA

KonTtpons npouecca pazpaOoTK MHCTPYKLUUI MO KOHTPOJIIO CHELMaIbHbBIX
ITOKPBITUI BHENTHUX NTOBepXHOCTEH KA

Opranuzanys nporecca KOHTPOJIsSI COCTOSIHUS CIIELUAIbHBIX IMOKPBITUN IS
BHEIIHMUX TIoOBepxHOocTeM KA Ha 3aBojie M B TEXHHYECKOM KOMIUIEKCE
(xocMmoapome)

Opranuzanus mnpoiecca KOPPEeKTUPOBKM JOKYMEHTAIMU 10 pe3ysbTaTaM
9KCIITyaTaluy CIIENUAIbHBIX MOKPBITUH, CO3IaHHBIX METOJAMHU OCaXACHHUS
B BaKyyMe JUIsl BHEIIHUX MoBepXHocTel KA

Heo6xoanMele ymeHUst [Ipon3BoanTe aHaNM3 BBISIBICHHBIX TEXHUYECKMX W OPraHU3allMOHHBIX
po06JieM, ONpeAeAIoNINX Ka4eCTBO CIEeMAIbHBIX MOKPBITHI, Ha 00pa3uax-
nMuTaTopax u aneMentax KA

KoHcynpTupoBaTe 10 BOIpOCaM TEXHOJOTHH HAHECEHMs CIELUANIbHBIX
MOKPBITHM JJIsI BHEIIHMX MoBepxHocTell KA, co3maHHBIX MeTogaMu
OCaXJCHHUS B BAKYyME

BoiaensaTe 3eMeHThl HOBU3HBI B pa3paboTKe, OLEHUBATh NMEPCIEKTUBHOCTD
MIOJIYYEHHBIX PE3YyJIbTaTOB

[1nanupoBaTh HKCIIEPUMEHT, B TOM YUCJI€ MHOTO(aKTOpHBIN, 00padaThIBaTh
U aHAJIN3UPOBATh €TO PE3YJIbTATHI

AHanu3upoBaTh peabHOE COCTOSHHUE CIEHUANbHBIX TMOKPBITUH IS
BHEIIHUX NOBepXHOCTEN KA, cO31aHHBIX METOIaMU OCAKIEHUS B BaKyyMe,
1 COOTBETCTBHUE UX TPEOOBAHMSIM UHCTPYKIIMHU IO SKCILTyaTalluu

HaxomuTe onTtuManbHble TEXHUYECKHME DELIEHUS 10  YCTPAaHEHHUIO
BBISIBJICHHBIX HECOOTBETCTBUI

WuTepnpeTupoBaTh MOKa3aTeld  TelEMETPHUUecCKod  MHpopMaluud o
COCTOSIHMM CIIEIUAIBbHBIX MOKPBITHHA B IMpollecce 3KCILUTyaTallud B COCTaBe
KA

IIpuMmeHATh aHHBIE 1O pe3ysbTaTaM dSKCIUIyaTallUH  CIIEHHATIbHbBIX
MOKPBITUN 711 BHEIIHUX moBepxHocTe KA, cO31aHHBIX MeETOoAaMHU
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OCaXICHHS B BAKyyMeE

AHanmu3upoBaTh OMBIT Pa3pabOTKM W  OKCIUTyaTallud  aHAJIOTUYHBIX
CIELMANIbHBIX MOKPBITHI U 000011aTh MOJIy4YEHHbIE JaHHbIE
IlogroraBnuBarhk HPEMIOKEHUS 110 COBEPIICHCTBOBAHMIO CIIELIUAIBHBIX
MOKPBITUN M TEXHOJOTHMH HUX H3TOTOBICHHUS METOAAMM OCAaXKICHHS B
BaKyyMe JUIsl BHEIIHUX NoBepXHocTe KA

Co3maBaTh M PEAAKTUPOBATH TEKCTHI MPO(ECCHOHAIBHOTO HA3HAYCHHMS,
aHAJIN3UPOBATh JIOTUKY PACCYKIECHUHN U BbICKA3bIBAHUI

OO0CHOBBIBATH MpeAIaraeMble TEXHHUECKUE PEIICHUS

HCO6XOI[I/IMI>I€ 3HaHUA I/IHCTPYKHI/II/I II0  KOHTPOJIIO COCTOAHUA CIIenuaJIbHbIX HOKpBITHfI,

U3rOTOBJIEHHBIX METOAAMM OC@XJEHUS B BaKyyMe s BHEUIHUX
noepxHocreit KA

WHceTpyKuMy 1O BOCCTAHOBJIEHHMIO NOKPBITUH, M3TOTOBJIEHHBIX METOJAaMH
OCAXKJICHUS B BaKyyMe JIJIs1 BHEIIHUX NoBepXHocTeld KA

Meroaukn aHanu3a M pacyera CTOMKOCTH CIHELUAJIbHBIX ITOKPBITHMM K
(bakTopaM dKCIITyaTauu

CranmapTHOe W CHEIMAIbHOE MPOTrpaMMHOE oOecredeHue il PacyeToB
CTOMKOCTH CHEIHMATBHBIX MOKPBITHI K (PakTOpam dKCIUTyaTaluu

OcHOBBI TeIIOMAacCOOOMEHA B Pa3JIMUHBIX CPEJlaX, B TOM YHCIIC B BAKyyMe
XapakTepUCTUKU OKOJO3EMHOIO U MEXKIUIAHETHOTO IIPOCTPAHCTBA H
OCHOBHBIE (pU3MUeCKHe MPUHIIUIIBI UX BIMSHUS HAa CBOICTBA MaTepHalioB
OCHOBBI OIITUKH

OcHoBHble (hU3MUECKHE TMPUHIUIBI U  PE3yNbTaThl B3aUMOACHCTBUS
AJIEKTPOMArHUTHOTO U3JIyUY€HUs C BEIIECTBOM

OcHOBHbIE (U3NYECKHE TMPUHIIMIIBI, METOABI U CPEJCTBA HEPa3pyLIAIOIIEro
KOHTPOJISI CBOWCTB MaTepUasoB U AEPEKTOB B HUX

@u3nyeckue NPUHIMIBI, METOABI U CPEICTBA MCIBITAHWM MaTEpHaloB U
MOKPBITUN HA CTOMKOCTh K BHELTHUM BO3JEHCTBUIM (XUMUYECKUM, (PU3UKO-
MEXaHUYECKUM, HOHU3UPYIOIIUM H3JIy4YEHUsIM, II0TOKaM 3apsKEHHBIX
4acTHUIl, aTOMapHOMY KUCJIOPOAY)

dusnueckue MPUHLUIB U METOJbl YCKOPEHUS MCIBITAaHUM U (U3nUecKue
OTrpaHUYEHUS Ha CTENEHb YCKOPEHHUS

TpeboBaHMsI cUCTEMBI MEHEPKMEHTA KaueCTBa OpraHu3alun

TpeboBaHust 0XpaHbl TpyJa U MPOMBIIIIJIEHHON 6€301acHOCTH

Jlpyrue XxapakTepuCTUKH | -

3.4. O0001ieHHas1 TpyAoBasi PyHKUMSA

Opranu3anus BEITOTHEHUS pabOT 110
CO31aHHUIO CIICHUAJIbHBIX HOI(pLITI/Iﬁ n
o YpoBeHb
HammenoBanne | TEXHOJIOTUU MX U3TOTOBIIEHUS METOJAMU Kog D 7
KBaJTU(DUKAIHA
OCAXJCHUA B BAKYYMC IJId BHCHIHUX
noeepxHocren KA
IIpoucxoxnenne
N . 3aMMCTBOBAHO U3
0000IIIEHHON TPYIOBO# OpwuruHai X
OpUTHHAJIA
GbyHKIUN
Kon Perucrpanuonnstit
OpuUrMHaa HOMeEp
podeccHoHaNBEHOTO
cTaHjapra
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Bo3MoxuEIe
HaMMEHOBAaHUS
JIOJDKHOCTEH,
npodeccuit

Hauvaneauk cexropa
HavansHuk 610po
Havanpnuk rpynmst

TpeGoBanwus K
00pa3oBaHMIO U
00y4eHUIO

Briciee oOpa3zoBaHue — CHISIUAIMTET WM MarucTparypa

,HOHOJ'IHI/ITeJ'IBHOC l'IpO(beCCI/IOHaJ'II)HOC o6pa30BaHHe — [IporpaMmsbl IOBBINICHUA

KBTU(DUKAITIH

TpeboBaHMs K OIBITY
HPaKTUIECKOIH paboThI

He menee Tpex sieT B 00J1aCTH CO3/1aHUS CIICUATBHBIX TOKPBITUN U
TEXHOJIOTUH MX U3TOTOBJICHUS METOIaMU OCAXACHUS B BAKYYME JJISl BHEIIHUX

noBepxHocteir KA

Oco0Opble ycrmoBus
JoITycKa K paboTte

ITpoxoxaeHue 00s3aTeNIbHBIX MPEABAPUTENbHBIX (IIPU MOCTYINICHUH Ha
paboTy) ¥ MePUOINISCKUX METUITTHCKUX OCMOTPOB (00cienoBanuii), a
TaKXKe BHEOUEPEIHBIX MEJAULIMHCKUX OCMOTPOB (00Cie10BaHMii) B

YCTaHOBJIEHHOM 3aKOHOZAATeIbcTBOM Poccniickont denepanuu nopsake

Bo3MokHBI OrpaHudeHus, CBA3aHHbIE ¢ (POPMOIL Jorycka
COCTABJISIFOLIEN TOCYIAPCTBEHHYIO TAlHY

[Ipoxoxnenue ooyuenus u arrecranud Ha Il rpynmy no
AEKTPOOE30IMaACHOCTH

[IpoxoxxaeHue oOydeHus 1Mo OXpaHe Tpyaa U IPOBEPKHU 3HAHUI TpeOOBaHUIM

OXpaHbI TPY/Ia B YCTAHOBJICHHOM MOPSIJIKE

O6yquI/Ie MCpaM HO)KapHOﬁ 6G3OHaCHOCTI/I, BKJIIOYas IIPOXOKACHUC

IIPOTHUBOIIOKAPHOI'O MHCTPYKTAXKA

K uHpOpMaIuH,

Jlpyrue
XapaKTCpI/ICTI/IKI/I

JIOOTHUTENBHBIE XapaKTEPUCTUKH

HaumenoBanue Kox HanmenoBanne 06a30B0ii TPYIIIbI, TOKHOCTH
JIOKYMEHTA (mpodeccun) UK CreUaIbHOCTH
OK3 1223 PykoBoauTenu noapasaeneHuii mo HayYHbIM
UCCIIEIOBAaHMSIM U pa3paboTKam
EKC - HauanpHuk (pykoBoauTENb) OpUraabl (rpymnibl)
OKIIATP 24906 HauanbHuk cexktopa (Hay4YHO-TEXHHUUYECKOTO PA3BUTHS)
44490 HauanbHuk rpymnimsl (0t0po), 1abopaTopuH B COCTaBe
KOHCTPYKTOPCKOTO, TEXHOJIOTHUECKOTO,
HCCIIEI0BATEIBCKOT0, PACYETHOTO, IKCIIEPUMEHTAIBHOTO
U IPYTUX OCHOBHBIX OT/ICJIOB
OKCO 150500 MarepuanoBeneHue, TEXHOJIOTUS MAaTEPUAIIOB U
MTOKPBITHI
150600 MatepuanoBeeHUE U TEXHOJIOTUSI HOBBIX MaTEPHAJIOB
150700 dusnyeckoe MaTeprUaIoBeICHUE
150701 PU3NKO-XUMHS TPOLIECCOB U MAaTEPHUATIOB
150801 BakyyMmHas 1 KOMIpeccopHas TeXHUKa (PHU3NIECKUX
YCTaHOBOK

B
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3.4.1. TpynoBas pyHkums

OpraHI/IBaHI/Iﬂ BBITTOJTHCHHU A pa60T 110

npoBeneHuto HUOKP B obmactu cozmanust YpoBeHb
HaumenoBanue CHELUAJIbHBIX TOKPBITHI U TEXHOJIOTUI UX Kox | D/O1.7 (mostypoBeHs) 7
HU3TOTOBJIEHUS METOJAMHU OCAXICHUA B KBanHQuKamm

BaKyyMe JUIsl BHEIIHUX MoBepxHocTer KA

IIpoucxoxaeHue Tpya0Boi 3aMMCTBOBAHO U3

Opurusan X

byHKIMN OopuruHaia
Kon Peructpanuonssiit
opurvuHajia HOMCD
npo¢heCCHOHATLHOTO
cTaHgapTa
Tpynossie nenicTBUs Pazpabotka pecypcubix obOocHoBanmii nposenenus HUOKP B obGnactu

CO3JaHUsl CHEUUAIbHBIX MOKPBITUM M TEXHOJOTUA MX HU3TOTOBICHUS
METOJIaMU OCaXJI€HUS B BaKyyMe sl BHEIIHUX MoBepxHocTe KA Ha
OCHOBE 3KOHOMHMYECKOT'0 aHaJIn3a

Opranuzanys v IUIaHUPOBaHKUE PaboT 1o norcky u ananu3zy HTU B obnacTu
CO3JaHUsl CHEUUAIbHBIX IOKPBITUM M TEXHOJOTUA MX HU3TOTOBICHUS
METOJIaMU OCaXKJE€HUS B BaKyyMe JUIsl BHEUIHMX moBepxHocTeil KA B
CIIPaBOYHOM JIUTEpaType, CIEHHAIbHBIX [EPUOJMYECKUX U3JIaHUAX, B
MH(POPMAIIMOHHO-TEIEKOMMYHUKAITMOHHON ceTH «HTepHeT», B MaTeHTHBIX
OoubIMoTeKax

dopmupoBaHue IJIaHa NEPCHEKTUBHBIX PadOT MO CO3JaHHUI0 CIEHUATbHBIX
MOKPBITUN M TEXHOJOTMH HX W3TOTOBIEHUS METOJAMHU OCaXKIEHUS B
BaKyyMe JUIsl BHEIIHUX MoBepXxHocTe KA

ObecnieueHne peanu3allid M KOHTPOJIb IMPOBEAEHUS SKCIIEPUMEHTOB I10
onpoOOBaHUIO HOBBIX COCTABOB M TE€XHOJIOTHI M3TOTOBJIEHMS CIIEIUAIbHBIX
MIOKPBITUN METOJAMU OCAaXACHHS B BaKyyMe JI1 BHELIHMX IOBEPXHOCTEU
KA

[IpesenTanus u 3amuTa pa3paboTaHHbBIX OpraHM3alMOHHO-
paclopsAMTENbHBIX JIOKYMEHTOB Ha IIpOBedeHuEe paboT, mporpaMm u
METOJIMK HUCHBITAHUM, TEXHUYECKUX 3aJaHUM MO CO3JaHUI0 CIIEHUAIbHBIX
MOKPBITUML M TEXHOJOTMHA HMX W3TOTOBJIICHHMS METOAAMH OCaXICHUS B
BaKyyMe JUIsl BHEIIHUX NoBepXHOocTer KA

ObecnieueHne peanu3aiii MPOIECCOB M3TOTOBJICHHS OIBITHBIX 0Opa3IoB
CHEIMAIbHBIX IOKPBITUM [UId BHEIIHUX noBepxHocTel KA mMeromamu
OCaXIEHMSI B BaKyymMe B JIaDOpPaTOpPHBIX YCIOBHSIX M MPOBEACHUS
71a00paTOPHBIX SKCIEPUMEHTAIBHBIX HCCIIEAOBAaHUI 00pa3lloB COTIACHO
MporpaMMaM U METOJMKAM MCIBITAHUN Ha COOTBETCTBUE pa3padaThIBAEMBbIX
MOKPBITUI TPEOOBAHUSAM TEXHUYECKUX 3aIaHUN

Opranm3anys npeaoCTaBICHUsT MaTepUaIoB i 0(hOPMIICHHS TTaTEHTOB Ha
n300peTeHus

Opranu3anus npoBeaeHUs padOT MO0 HAHECEHUIO CIELUABHBIX MOKPHITUN
JUIs BHEIIHUX noBepxHocTell KA, npeaBapuTenbHbIX U KBaTU(UKAMOHHBIX
WCIBITAaHNUN JAHHBIX MOKPHITHI Ha oOpa3uax-uMuTaTopax u anementax KA

HeoOxonumelie ymeHust Bommonusate pecypcHoe ob6ocHoBanue mnposeneHuss HHUOKP B obnactu
CO3JaHUsl CHEUUATbHBIX TOKPBHITUM M TEXHOJOTUA UX U3TOTOBJICHUS
METOJIaMH OCQXKJICHUS B BaKyyMe JUIsi BHEIIHMX moBepxHocTeil KA Ha
OCHOBE SKOHOMHYECKOT'0 aHaIu3a

Hcnonb30BaTh HOPMATUBHBIE U METOAUYECKUE MaTEPUAIbl JJIs1 TOATOTOBKHU
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U TPOBEPKM TEXHUYECKHX 33JaHUN Ha BBIIOJIHEHUE HW3MEpPEHUI,
ucnsitannii, HUOKP B oOnactu co3naHusl CHEUUAIBHBIX TOKPBITHH H
TEXHOJIOTUM MX M3rOTOBJIECHUS METOAAMHU OCaXJIEHUS B BaKyyme JUIs
BHELIHUX NoBepxHocTel KA

Hcnonb3oBaTe METOIbl  MOJEIUPOBaHMS IMPU  I[POTHO3UPOBAHUM U
ONTUMU3ALMU TEXHOJOTMYECKHX IIPOLIECCOB U CBOMICTB MaTepUaioB,
CTaHJApTH3aLMU U CePTU(UKALMU MaTEPUATIOB U ITPOLIECCOB

BeiOupare ¥ TNPUMEHSATh COOTBETCTBYIOIIHME METOAbI MOJCTUPOBAHHS
(GU3NYECKUX, XMMUYECKHX M TEXHOJOTHYECKUX MTPOLIECCOB

OOOCHOBBIBATE M OTCTaWBaTh COOCTBEHHbIE 3aKJIKOYEHUS U BBIBOJBI B
ayIUTOPUSAX pa3HOU CTENeHH MPOo(heCcCHOHATFHONW OPHEHTAIH

3aHUMAaTbCs OPraHU3aALMOHHO-YIIPABICHUECKON JAesITeIbHOCThIO
Oco3HaBaTh OTBETCTBEHHOCTh 3a MPHHATHE CBOUX MPOPECCHOHATBHBIX
peleHnii B 001acTH CO3/1aHUs CHELMATbHBIX MMOKPHITUH U TEXHOJIOTUH UX
U3rOTOBJICHUSI METOJIaMU  OC&XKJEHUS B BakyyMe€ s  BHELIHUX
nosepxHocreit KA

[Tomygare w oOpabaTeiBaTh HWHPOpPMAIMIO B OO0JIACTH  CO3JAHUS
CHELUANbHBIX TOKPBITUA M TEXHOJIOTMH WX HW3rOTOBJIEHHUS METOAAMU
OCAXIECHMUSI B BaKyyMe JUIsl BHEIIHUX NoBepxHocTedl KA u3 pazmuuHbIX
HCTOYHMKOB, HCHOJNb3Yysl COBpPEMEHHble HMH()OPMAIMOHHBIE TEXHOJIOTUH,
KPUTHYECKH OCMBICIIMBATh TMOJYYEHHYIO HH(OpMaIuio, BBIACIATH B HEH
IJIABHOE

OneHnBaTh TEPCIEKTUBHOCTh TIOJNYYEHHBIX pe3yJabTaToB B 00JacTu
CO3JIaHMs CHELUAIBHBIX HOKPBITUH M TEXHOJIOIMH HX H3rOTOBJICHUS
METOJIaMU OCaXJCHMSI B BAKyyMe JJIsl BHEIIHUX NoBepxHocTell KA
[TnanupoBaTh 3KCIIEPUMEHT B 00JIACTH CO3AaHUs CIELUANbHBIX TIOKPBITUI 1
TEXHOJIOTUN MX HW3TOTOBJIEHUS METOJaMH OCaXICHHMS B BaKyyMme JUIs
BHEIIHUX moBepxHocTer KA, B TOM d4uncie MHOroakTOpHBIH,
o0Opa0aThIBaTh U aHAIU3UPOBATH €TO PE3YJIbTATHI

HccnenoBaTth  CBOWMCTBA  CHEIUAIBHBIX  MOKPBITUM A1 BHELIHHUX
noBepxHocteir KA Ha umeromemcst 000py10BaHUM U IPUOOpax

Pabotath ¢ KOMIIBIOTEPOM KaK CpEJICTBOM YIIpaBlieHHs, paboTaTh ¢
MIPOrpaMMHBIMH CPEACTBAMU OOIIET0 U CIIEHUAIbHOIO Ha3HAYCHUS
[Ipon3BoauTh aHanM3 BBISBICHHBIX TEXHUYECKMX W OpraHU3allMOHHBIX
pobiem

AHanu3upoBaTh COCTOSIHME M IMEPCIEKTHBBI Pa3BUTHS KaK KOCMHUYECKOTO
MaTEpUAJIOBEICHUS B LIEJIOM, TaK U MIOKPBITUI BHEIIHUX NOBepXHOCTEN KA
[Tonb30BaTbcsi MHOCTPAHHBIM  S3BIKOM  (IIPEANOYTUTENBHO AHIIIMHCKUM
W/WIM KATAHCKUM) HA YPOBHE YTEHHS U MOHUMAHUs TEXHUYECKUX TEKCTOB B
obrmacTu  pa3pabOTKH  CHEUUATBHBIX TIOKPBHITUH W TEXHOJOTHH WX
U3FOTOBJIEHUS METOJaMU  OC&XKJEHUS B BakKyyMe€ I  BHELIHUX
noBepxHocTeir KA

Heo0xonuMele 3HaHUA KoHcTpyKIInK BBITYCKaeMBbIX U KYPUPYEMBIX U3IETUN

OCHOBBHI ONITHKH

OcHoOBBI TeIOMaccooOMeHa B Pa3IMYHBIX Cpeax, B TOM YHCIIE B BaKyyMe
OCHOBBI BaKyyMHOM TE€XHUKHU

BrustHue maBieHus cpeibl Ha CBOMCTBA TBEPIBIX TEI

duznyeckue TPUHLUIBI U 000pylOBaHWE JUIS CO3JIaHUS W H3MEPEHUS
BaKyyMa

XapakTepUCTUKH OKOJO3EMHOTO M MEXIUIAHETHOTO IMPOCTPAHCTBA U
OCHOBHBIC (PpM3UUYECKHE MPUHIIUIIBI MX BIUSHHS Ha CBOMCTBA MaTEPHAIIOB
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OcHoBHble (U3NYECKHE TPUHLIUIIBI, METO/IbI U CPEICTBA HEPA3PYIIAIOIIETO
KOHTpPOJISI CBOMCTB MaTEPHUAIIOB

CnocoObl MPUMEHEHHST W3BECTHBIX (PU3MUYECKHX SBICHHH U 3()PEKTOB B
TEXHOJIOTHYECKUX Tporeccax o00paOOTKH, M3TOTOBJICHUS, HCIBITAHHUHI
MarepuajioB M IOKPHITHM M B JUAarHOCTUKE CBOMCTB MaTEpHAIOB U
ITOKPBITUI

OCHOBBI TEXHOJIOTUM BaKyyMHBIX HOKDPBITHM — (U3MUecKHe MPHUHIIUIIBI,
METOJIbl U CPEJICTBA MOJArOTOBKH MOBEPXHOCTH JI€TalEeH Mepesl HaHECEHUEM
MOKPBITUH; (U3HUeCKUe TMPUHIUMBI, METOIbl M CpPEICTBA CO3JAHUS
IIOKPBITUH, YIPABJIEHUS TEXHOJOTMYECKUMHU IIapaMeTpaMM U KOHTPOJIS
KauecTBa IMMOKPHITUH PA3JIMYHOIO HA3HAUCHUS

@u3nyuecKue NPUHLMKIBL, METOJbl M CPEACTBA MCHBITAHWI MaTepuagoB M
MOKPBITUI Ha CTOMKOCTh K BHEHITHUM BO3ACHCTBUAM (XMMHYECKUM, (PU3UKO-
MEXaHUYECKUM, MOHU3UPYIOLIUM H3JIyYE€HUSIM, IIOTOKaM 3apsKEHHBIX
YacTHUIl, aTOMAPHOMY KUCJIOPOY)

Ou3nyeckue MPUHIUIBI U METOABl YCKOPEHHS HCHBITaHUN U (usnueckue
OrpaHUYEHUS Ha CTENIEHb YCKOPEHUS

OcHoBbl ycTpolictBa KA

OCHOBBI CTaHIAPTU3ALMN U METPOJIOTHH

Teopus perienust n300peTaTeNbCKUX 33124

IIpaBoBBIE OCHOBBI HHKEHEPHOU JIE€ATEIbHOCTH

Metoabl NPUHATUSA YIPABICHUYECKUX PELICHUN

OCHOBBI ICUXOJIOTUH YIIPABIICHUS IEPCOHATIOM

l'ocynapcTBeHHble, OTpaciieBble CTaHAAPTHI, CTAHIAAPTHl OpPraHU3alUU U
TEXHUYECKHUE PETJIaMEeHThI, IPUMEHseMble NpH paboTe cOo CreluaTbHbIMU
MTOKPBITUSMU

TpeboBaHMsI cUCTEMbI MEHEKMEHTA KaueCTBa OpraHu3aluu

TpebGoBaHust OXpaHbl TPY/Ja U TPOMBIIINIEHHONW O€30MaCHOCTH

Jlpyrue XxapakTepucTHKH | -

3.4.2. Tpynosas pyHKuus

ObecnieueHne BBIMOIHEHUS paboT 110
pa3paboTke pabouei 1 KOHCTPYKTOPCKON

JOKYMEHTAIIMU U CTaHJapTOB OpPTaHU3aINH YposeHb
HaumenoBanue (oTpacnu) 1o co3gaHuIO CreNUaTbHbBIX Kon | D/02.7 (noaypOBEHS) 7
MOKPBITUI ¥ TEXHOJOTHI UX U3TOTOBIICHUS KBaTMpUKaLMH

METOJIaMU OCaX/I€HUS B BaKyyMe JUIs
BHEIIHUX NoBepxHocTeld KA

[IpoucxoxaeHue Tpya0Boi Opurmman X 3aMMCTBOBAHO U3
GbyHKIMN OpHTI'HHAJIA
Kon PerucrpanuonHsiii
OpHTHHaJIa HOMEp
npo¢ecCHOHaTBHOTO
CTaHzapTa
TpynoBsie nercTBUs [IpeseHTanus u 3ammTa IJIAHOB Pa3pabOTKH pabodeil U KOHCTPYKTOPCKOM

JOKYMEHTAIlMd W CTAaHIApTOB OpraHu3anmuu (oTpaciu) MO CO3AaHUIO
CHEIHAbHBIX MOKPBITUI M TEXHOJOTUH UX W3TOTOBIEHUS METOJaMH
OCXIECHMSI B BAKYYME /Il BHEIIHUX NoBepxHOocTell KA

Koopaunarust mporieccoB  pa3paboTku  paboyeil W KOHCTPYKTOPCKOM

created by free version of
0 DociFreezer


http://www.docufreezer.com/?df-dlabel

32

JOKYMEHTAI1

Koopaunarus mporeccoB pa3pabOTKU CTaHAAPTOB OpraHU3aIK (OTpaciin)
[0 CO3/IaHUIO CIEUUATbHBIX MOKPHITHA M TEXHOJOTHMH MX H3TOTOBICHUS
METOJaMH OCAKJCHHUS B BAaKyyMe JIJisi BHEIIHUX NoBepxHOocTel KA
Koopnunamuss mnpoBepku COOTBETCTBUSI  pa3pabOTaHHBIX CTaHIApTOB
opram3anuu (OTpaciu), pabodell U KOHCTPYKTOPCKOW JOKYMEHTAIMH
TpeOoBaHusiM EnuHON cHCTeMbl KOHCTPYKTOPCKOW JOKYMEHTAlMH U
MEXIyHApOAHOMY HAYYHO-TEXHUYECKOMY YPOBHIO

[ToaroroBka Hay4YHO-TEXHUYECKHX OTYETOB, 0030pOB, MyOIHMKAIUN 110
pe3ylibTaTaM BBINOJHEHHBIX HMCCIEAOBAHUNA IO CO3JAAHHUIO CHEIHATbHBIX
MOKPBITUM M TEXHOJOTMM WX M3rOTOBJICHUS METOJaMH OCaXICHUS B
BakyyMmMe JUIs BHEIIHUX TmoBepxHoctelt KA Ha ocHOBe aHanm3a U
CUCTEMAaTH3allMi Hay4YHO-TEXHUYECKONH M MaTeHTHON MHQOpMAINH 110 TeMe
WCCTIEOBaHMS, a TAK)KE€ OT3BIBOB M 3aKJIIOUYEHUU HA MPOCKTHI, B TOM YHUCIIE
CTaH/IapTOB

[IpesenTtanus u 3ammra paszpaboTaHHONW pabodeil W KOHCTPYKTOPCKOM
JOKYMEHTAIlMM M CTAaHJApPTOB OpraHu3anuu (OTpaciv) IO CO3AaHHUI0
CHEIHANbHBIX MOKPBITUH M TEXHOJOTUH MX HW3TOTOBJICHHS METOJaMHU
OCAQXKJICHUs B BAaKyyMe JUUIs BHEIIHUX NTOBepXHOcTENn KA

HeoOxonumeie ymennst | OOOCHOBBIBaTh M OTCTaWBaTh COOCTBEHHBIE 3aKIIIOUEHHUS U BBIBOABI B
ayIUTOPHUSAX Pa3HOU CTENeHH MPO(eCCHOHATLHONW OPHEHTAINH

3aHMMAaThCsl OPraHU3allMOHHO-YIIPABICHYECKON AeATEIbHOCTHIO

Oco3HaBaTh OTBETCTBEHHOCTh 3a MPUHATHE CBOMX MPO(HECCHOHAIBHBIX
pelieHuid B 00JIaCTU CO3JaHUs CIIEUUATbHBIX MOKPBITUI U TEXHOJIOTUH HUX
W3rOTOBJICHUS METOJAaMU  OCaXJE€HHUS B BaKyyMe JJsi  BHEIIHUX
noBepxHocrer KA

AHanu3upoBaTh COCTOSIHME W MEPCHEKTHUBBI Pa3BUTHA KAaK KOCMHUYECKOTO
MaTEpHUAJIOBEIEHUS B LIEJIOM, TaK U MIOKPBITUI BHEIIHUX NoBepXxHOCcTEN KA
[IpoBoauTh 3KCIEPTH3y MPOLECCOB, MaTEpUANOB, METOAOB HCIBITAaHUH,
pa3paboTaHHON JTOKYMEHTALMU IO CO3JaHUIO0 CHELUANbHBIX MOKPBITHH U
TE€XHOJOTMM MX M3rOTOBJIEHUS METOJaMU OCaXJEHUs B BaKyyMme JUIs
BHEIIHUX NoBepxHOcTen KA

[IpuMeHATh METONOJOTHIO pa3palOTKU paboueld U KOHCTPYKTOPCKOM
JOKYMEHTAallMM M CTaHAApTOB OpraHu3auuu (OTpaciu) MO CO3JaHHIO
CHEIHAIbHBIX MOKPBITUM M TEXHOJOTMH MX HW3TOTOBJIEHHUS METOAAMHU
OCaXICHMS B BAKYYME JIJIsl BHEIIHUX NoBepxHocTell KA

Bbienars seMeHThl HOBU3HBI B pa3pabOTKe, OLEHUBATH NEPCIEKTUBHOCTD
MOJIYYEHHBIX PpEe3y/lbTaTOB IO CO3/aHUI0 CHEIHUAIbHBIX TOKPBITHH U
TEXHOJOTMM MX M3TOTOBJIEHUS METOJaMU OCaXJIEHUS B BaKyyMe [UIs
BHEIIHHUX NTOBepXHOcTen KA

Pabotath ¢ KOMIBIOTEPOM KakK CpEACTBOM YIpaBieHUs, paboTaTh ¢
MIPOrpaMMHBIMH CPEACTBAMH OOIIEro U CIENHaIbHOTO0 Ha3HAYEHUS
[Tonp30BaThcs PYCCKMM M MHOCTPAHHBIM (TIPEANOUYTHTEIHHO AHIVIMHCKUM
W/WIM KUTANCKUM) S3BIKAMHU KaK CPEICTBOM JIEJIOBOTO OOIIEHUs, YETKO U
SICHO M3JIaraTh MPOOJIEMBbI U pEIIEHUs], ApT'yMEHTHPOBATh BBIBOBI
AHanu3upoBaTh  HOPMATHUBHO-TEXHMUYECKYI0 U  HAYYHO-TEXHHUYECKYIO
JUTEpaTypy IO CO3JAHMIO CIEHUANbHBIX MOKPBITUH W TEXHOJOTHMH HX
U3rOTOBJIEHUS] METOJAaMU  OCaXJE€HHS B BakKyyMe /s  BHEIIHUX
noBepxHocreit KA

[logroraBnuBath W NPENCTaBIATh NPE3CHTALWM IUIAHOB M PE3yJIbTaTOB
COOCTBEHHOW M KOMaHAHOM NesITeIbHOCTH
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Heo0xonnMeie 3HAHUS

MeToauku  MOATOTOBKM  HAyYHO-TEXHHUYECKHX  OTYETOB,  0030pOB,
MyOaMKaui MO pe3yinbTaTaM BBHIMOJTHCHHBIX HCCIICJOBAHHM, OT3BIBOB U
3aKJIIOYEHUN Ha MPOEKTHI, CTAaHAAPTHI B OOJACTH CO3JAHMS CHEIMAIBHBIX
MOKPBITUM M TEXHOJOTMM WX M3rOTOBJICHUS METOJaMH OCaXICHUS B
BaKyyMe JUIsl BHEIIHUX NoBepxHOCTENH KA

l'ocynapcTBeHHbIE U OTpacieBble CTaHIAPTHI MO O(GOPMIIEHUIO TEKCTOBBIX
JOKYMEHTOB

Crannaptel EnquHol cucTeMbl KOHCTPYKTOPCKOM TOKyMEHTaluu

OcCHOBBI BaKyyMHON TEXHUKH

Binsaue JaBJICHUSA CPECAbI HA CBOICTBa TBECPABIX TCII

Ou3nyecKkue MPHUHIMIBI W O0OPYJOBAaHWE I CO3/aHUS W U3MEPCHHS
BaKyyma

OCHOBBI OIITUKA

XapaKTepI/ICTI/IKI/I OKOJIO3€MHOI'O M MCKIUIAHCTHOI'O IIPOCTpAHCTBA H
OCHOBHBIC (1)I/I3I/IHGCKI/I€ IMPUHIUIIBI UX BJIUAHWA HA CBOICTBa MaTcpuraioB

OCHOBEI BIIMSHUA CpCabl H  Pa3JIMYHbIX BHCITHUX BO3I[CI7[CTBI/II71
(XI/IMI/ILIGCKI/IX, MCXaHNYCCKUX, aKYCTHYCCKHUX, I—)JIGKTpOMaFHI/ITHI)IX) Ha
CBOMCTBaA MaTCprajioB

OcHoBHbIE (U3HYECKUE MTPUHIIMITBEI, METOABI U CPEIICTBA HEPA3PYIIAIOIIETO
KOHTPOJISI CBOMCTB MaTepHAJIOB

CnocoObl MpUMEHEHUs! W3BECTHBIX (U3NYECKUX SBICHUH U 3PPEKTOB B
TEXHOJIOTUYECKUX TMpoIeccax oOpaObOTKH, W3TOTOBJICHUS, HCIBITAHHUIA
MaTepuaJoB U TOKPHITUM M B JAHArHOCTUKE CBONCTB MAaTEpUAIOB U
ITOKPBITUI

OCHOBBI TEXHOJIOTMM BaKyyMHBIX MOKPBITUH — (pU3MYECKHe MPHUHIIMIIGI,
METOJbl U CPEJCTBA MOATOTOBKH MOBEPXHOCTH JAETaliel Iepes] HaHeCEHUEM
MOKPBITUH; (QHU3UYECKHe TPHUHIIUIBIL, METOAbl M CPEICTBA CO3JaHUS
TOKPBITHH, YINpaBlIeHUS TEXHOJIOTHYECKUMH TMapaMeTpaMd M KOHTPOJIS
KauecTBa MOKPBHITHHA Pa3IMuyHOr0 Ha3HAUYCHUs

dusnyueckue MPUHIINIBI, METOABl U CPEICTBA HCIBITAHWA MaTepuaIoB W
MOKPBITUH HA CTOMKOCTH K BHEITHUM BO3ACUCTBUSM (XUMUYECKUM, (PU3HUKO-
MEXaHWYECKUM, WOHU3ZUPYIONIUM U3JIYYCHHUSIM, TIOTOKaM 3apsiKEHHBIX
YacTHUIl, aTOMaPHOMY KUCJIOPOY)

duznyeckue MPUHIUINB U METOJIbl YCKOPEHMsI MCTIBITAaHUA U (pu3mdeckue
OTpaHUYECHUS HA CTEIIEHb YCKOPEHUS

OCHOBBI IICUXOJIOTHHI YIIpaBJICHHUA IIEPCOHATIOM

MeToabl IPUHATHS YIPABICHUECKUX PEIIeHUN

Tpe60BaHI/I$I CUCTCMbI MCHCIPDKMCHTA Ka4€CTBa OpraHu3alun

TpebGoBaHust OXpaHbI TPY/Ia U TPOMBIIIUICHHONW O€301aCHOCTH

Jlpyrue xapakTepucTHKH
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3.4.3. TpynoBas pyHkums

Opranu3zanys nporeccoB 0TpaboTKH,

WCTIBITAHUYN U BHEAPEHUS TEXHOJIOTUI YpoBeHb
HaumenoBanue M3TOTOBIICHUS CIICHMAIBHBIX MOKPHITUH it | Kox | D/03.7 (mostypoBeHs) 7
BHEUIHUX noBepxHocTel KA meTonamu KBaTHHKALHH

OCaXJCHUA B BAKYYME

IIpoucxoxaeHue Tpya0Boi 3aMMCTBOBAHO U3

Opurusan X

byHKIMN OopuruHaia
Kon Peructpanuonssiit
opuruHaia HOMED
pohecCHOHAIBLHOTO
CTaHjapra
Tpynossie nenicTBUs Opranuzanus paboOT 1O BBITYCKY PEKOMEHAAUMHM IO TEXHOJIOIMYECKUM

peKMMaM  M3TOTOBJIEHUS  CHEHUAIBHBIX IOKPBITMM s BHEIIHHUX
noBepxHocTel KA MeToamu ocax/ieHus B BAKYyMe

[InaHupoBaHre M OpraHu3alUs IMPOLECCOB OTPAOOTKU TEXHOJIOTHYECKUX
PEXHUMOB U pa3pabOTKU MPOrpaMM M METOJMK U3TOTOBJIEHUS CHELUAIBHBIX
IIOKPBITUH J1JIs1 BHEIIHUX NOBEpXHOCTEN KA B IpOM3BOACTBEHHBIX YCIOBUIX
PecypcHoe obecnieueHne nmpoBeAeHUs pabOT MO OCYLIECTBIEHHIO KOHTPOJIS
XapaKTEpUCTHK CHEUAIBHBIX ITIOKPBITUH JUIs BHEIIHUX NoBepxHOcTell KA B
IIPOLIECCE M3TOTOBIECHUS METOJAMHU OCaXKICHUA B BAKYyME HAa COOTBETCTBHE
TpeOOBaHUSAM HOPMAaTHUBHO-TEXHUUYECKON JOKYMEHTAIUU

Opranuzanusg paboOT MO TMOATOTOBKE MEpPEYHsI TOYEK KIIYEBOro H
00513aTeIbHOTO KOHTPOJISL MPOLIECCOB OTPAOOTKH, MCTIBITAHUI M BHEIPEHUS
TEXHOJIOTMM M3TOTOBJIEHUS CIEHHAIBHBIX IOKPBITUH I BHEIIHHUX
nosepxHocTel KA MeToaMu 0caX/IeHUs B BAKYyMe€

[InaHupoBaHue ¥ OpraHU3allMOHHOE OOECIIEUEHHE MPOBEJCHUS aBTOPCKOTO
HaJ30pa C BBIIIYCKOM aKTOB I10 PE3YJIbTaTaM OCYIIECTBICHHOIO KOHTPOJISA

HeoOxonumele ymenust | MccnenoBaTh  CBOMCTBa — CHENMAIbHBIX — HOKPBITMM I BHEIIHUX
nosepxHocTelt KA Ha umeromemcst 000py1oBaHUM U TprOopax

OneHuBaTh KaY€CTBO CIELUATIbHBIX MOKPBITHH /111 BHEITHUX ITOBEPXHOCTEN
KA B npou3BOACTBEHHBIX YCIOBHUSX Ha CTAJUM OIBITHO-IPOMBIIUIEHHBIX
WCIBITAHUN U BHEAPEHUS

Ob6ecneunBaTh 3P GEKTUBHOE, IKOJIOTHYECKH M TEXHUYECKH Oe30IMacHoe
MIPOU3BOJACTBO  HAa  OCHOBE  MEXaHM3allUM U aBTOMATHU3aLUU
MIPOU3BOJICTBEHHBIX IMPOIIECCOB, BHIOOPA M IKCIUTyaTallud 0O0OPYAOBAHUS U
OCHACTKH, METOOB U IPUEMOB OpraHU3ALMU TPYAA

OcymecTBiaTh paboTy ¢ MEpPCOHANIbHBIM KOMIIBIOTEPOM Ha YpPOBHE
YBEPEHHOI'0 I10JIb30BATEIIS

OO60CHOBBIBATh M OTCTaMBaTh COOCTBEHHBIE 3aKIIOYEHHUS] U BBIBOJBI B
ayJIUTOPUSAX pa3HOU CTeneHH MpodhecCHOHAIbHOW OPHEHTAIH

3aHMMAaTbCs OpraHN3alMOHHO-YIIPABICHYECKOM J1eATENbHOCTHIO

Oco3HaBaTh OTBETCTBEHHOCTh 3a MPUHATHE CBOMX MNPOPECCHOHATIBHBIX
pelIeHui

Co3gaBaTh M peNaKkTUPOBAaTh TEKCTHI MPO(EecCHOHAIBHOTO Ha3zHAuYEHUs,
AHAJIM3UPOBATH JIOTUKY PACCYXKIEHUMN U BBICKAa3bIBAHUI

Heo6xonnMmele 3HaHUS TexHnueckue  XapakTEpPUCTUKU  TEXHOJIOTMUECKOTO  HCIBITATEIBHOTO
000pyIOBaHUsl, METOAMKHM HCHBITAHUS CIEUUAIbHBIX HOKPBITUH Ui
BHEIIHUX NoBepxHocTel KA
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OpranuzaloHHasi CTPYKTYpa MOAPAa3EICHUs U OpraHU3aIiH

OcHOBBI TeMJIOMaccOOOMEHa B PA3JIMYHBIX CpeJax, B TOM YHUCIIE B BAKyyMe

OCHOBBI BaKyyMHOW TEXHUKU

Biusane JaBJICHUSA CPEAbI HA CBOICTBa TBECPABIX TECII

Ou3nyecKkue MPHUHIMIBI W O0OPYIOBaHHME IS CO3JAHUS W W3MEPCHHS
BaKyyma

OCHOBBI OIITUKA

OCHOBHBIE q)I/I?)I/I‘ICCKI/IC IOPpUHOUIIBI W PE3YJIbTAThI B3aHMOHeﬁCTBHH
QJICKTPOMArHuTHOI'O U3JIYy4YCHUS C BCIICCTBOM

OcHOBBI BIUSHUS CINA0BIX U CHIIBHBIX SJIEKTPUYECKUX M MArHUTHBIX MOJeH
Ha CBOMCTBA ra3oB, )KUIAKOCTEH, TBEPABIX TEI

OCHOBEI BIIMSHUNA Cp€abl H  Pa3JIMYHbIX BHCIITHUX BOBHeﬁCTBHﬁ
(XI/IMI/I‘-IGCKI/IX, MCXaHNUYCCKUX, aAKYCTHYCCKUX, BHCKTpOMaI‘HI/ITHbIX) Ha
CBOMCTBaA MaTCprajioB

OcHoBHbIE (M3HYECKUE MTPUHIIMITEI, METOABI U CPEIICTBA HEPA3PYIIAIOIIETO
KOHTPOJISI CBOWCTB MaTepUasoB U ACPEKTOB B HUX

CrocoObl MpUMEHEHUs! W3BECTHBIX (U3NYECKUX SIBICHUU U IPPEKTOB B
TEXHOJIOTUYECKUX Tpoleccax oOpadOTKH, W3TOTOBJICHUS, HCIBITAHUI
MaTepuaJoB U TOKPHITUM M B JAHArHOCTUKE CBONCTB MAaTE€pUAIOB U
ITOKPBITUI

OCHOBBI TEXHOJIOTHHU BAKYYMHBIX HOKpBITI/Iﬁ — (bHSH‘ICCKI/Ie IIPUHIUIIBI,
MCTOABI U CPCACTBA IMOATOTOBKHU IMOBECPXHOCTU I{eTaneﬁ nepea HAaHCCCHUEM
HOKpBITI/Iﬁ; (I)I/ISI/I‘IGCKI/IS INpUHIMIIBI, MCETOAbI H CpCACTBA CO3OAHUA
HOKpI:ITl/If/'I, YIIPABJICHHUA TCXHOJOIMYCCKUMU IIapaMETpaMu MW KOHTPOJIA
KaueCTBa HOKpLITI/Iﬁ Pa3JINYHOTO HA3HAUCHU A

dusnyueckue MPUHIUIBI, METOABl U CPEACTBAa HCHBITAHUN MaTepUaioB U
MOKPBITUH HA CTOMKOCTH K BHEIIHUM BO3ACUCTBUIM (XUMUYECKUM, (PU3UKO-
MEXaHWYECKUM, WOHU3ZUPYIONIUM U3JIYYCHHUSIM, TIOTOKaM 3apsiKEHHBIX
YacTHUIl, aTOMAPHOMY KUCJIOPOY)

®uznyeckue MPUHIUIBI U METOJIbl YCKOPEHMsI MCTIBITAaHUA U (pu3nueckue
OTpaHUYECHUS HA CTEIIEHb YCKOPEHUS

OCHOBBI IICUXOJIOTHH YIIpaBJICHHUA IIEPCOHATIOM

MeToabl IPUHATHS YIPABICHUECKUX PELIeHUN

Tpe6OBaHI/I$I CUCTCMbI MCHCIIPDKMCHTA Ka4€CTBa OpraHu3aliun

TpebGoBaHust OXpaHbl TPY/Ia U TPOMBIIINIEHHONW O€30MTaCHOCTH

Jlpyrue xapakTepuCTHUKU

3.4.4. Tpynosas pyHKuus

ObecrieueHre MPOBEICHUS aHAIN3A U
OIICHKU PaOOTHI CIICITUATBHBIX TTOKPBITUH, YposeHs
HaumenoBanue CO3JIaHHBIX METOJAMHU OCaXJIeHHs B Bakyyme | Kox | D/04.7 (momypoBeHs) 7
JUIsl BHEIIHUX noBepxHocTer KA, B mpouecce KB UKALHT
AKCIUTyaTaluuu
g)[?]({):;z(;mlle}me TPYZOBOU Opurmsan X (3);1:11;4;;22:%0 u3
Kong PerucrpannonHusbiit
OpHUTHHAJIA HOMED
npodeccHOHATEHOTO
cTaHmapTa
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TpynoBsie nericTBUs Opranmsanus TpoBeneHUs cOopa W 000OIIEHHS pPE3yJbTaTOB aHaJIM3a
TEJIEeMETPUIECKOH WH(GOPMAIIUU O COCTOSIHUM CIICIUATBHBIX IMOKPBHITUH B
npoluecce dKCIyaTanuu B coctaBe KA

Opranuzanys U KOHTPOJIb MOATOTOBKH TEXHHUYECKOTO OTYETa O CTOMKOCTH
CIELUAJIbHBIX NOKPBITUM, CO3JaHHBIX METOJIAMH OCAXICHHS B BaKyyme JJIs
BHEITHUX MoBepxHocTell KA, K BO3eHCTBIIO ()aKTOPOB IKCILTYaTAIIMH
[InanupoBanue W OpraHuzalvs MPOLECCOB Pa3pabOTKU HHCTPYKLUUN IO
BOCCTAHOBJICHUIO M KOHTPOJIO CHEIUATbHBIX MOKPBITHM, M3rOTOBIECHHBIX
METOAaMH OCAKJEHHUS B BAKyyMe JJIsl BHEIIHUX NoBepXxHOocTed KA
Pecypchnoe obecrnieueHue mporiecca KOHTPOJIS COCTOSIHHS CIIEHHUAIbHBIX
MOKPBITUH, CO3/IaHHBIX METOJAMHM OCQXJCHHS B BaKyyMe JUIsl BHEIIHHX
noBepxHocTel KA, Ha 3aBojie M B TEXHUYECKOM KOMILIEKCE (KOCMOAPOME)
[Ipesentanuss u 3ammra pe3yJbTaTOB IPOBEICHHOTO aHAIW3a W OLICHKHU
paboThl CHEIHUABHBIX MOKPBITHH, CO3JaHHBIX METOJAMH OCAXKIEHUS B
BaKyyMe JijIsl BHEHTHUX noBepxHocTe KA, B mpoliecce sKcIuryaTanuu

Heo6xonumelie ymenust | [Ipou3BoanuTh aHaM3 BBISBICHHBIX TEXHHYECKUX M OPraHU3ALMOHHBIX
poOJIeM, ONPENeNAIONUX Ka4eCTBO CIEeIHUATbHBIX MOKPBHITHH Ha 0Opa3max-
nMuTaTopax u ieMentax KA

KoHcynpTupoBarh 10 BONpOCAM TEXHOJOTMM HAHECEHMs CIIELHUAIbHBIX
MOKPBITUM J1JIs1 BHEITHUX MTOBepxHOcTe KA

Bb1enste seMeHTh HOBU3HBI B pa3padOTKe, OLEHUBATH NEPCIEKTHBHOCTD
IIOJIYYEHHBIX PE3YyJIbTaTOB

[TmanupoBaTh HKCIEPUMEHT, B TOM YHCIIe MHOTO(aKTOPHBIN, 00padaThIBaTh
U aHAJIN3UPOBATh €T0 PE3YJIbTATHI

AHanu3upoBaTh pEAJIbHOE COCTOSHUE CHEIUAIbHBIX TOKPBITUH IS
BHEIIHUX noBepxHocTelt KA u cooTBeTcTBHE UX TPeOOBAHUSAM MHCTPYKIUH
I10 KCIUTyaTaluu

HaxomuTe onTUManbHble TEXHUYECKHE pELIEHUS [0  yCTPaHEHUIO
BBISIBJICHHBIX HECOOTBETCTBUI

WHuTepnpeTupoBaTh  MOKa3zaTelnd  TeleMeTpUYecKo  uHpopManuu o
COCTOSIHMM CIIELUAIbHBIX MOKPBITUI B IPOLIECCE KCIUIyaTallUd B COCTaBE
KA

IIpumeHsATh fmaHHBIE 1O pe3yiapTaTaM JKCIULyaTallMM  CHELMAIBHBIX
MOKPBITUH J1JIs1 BHEIIHUX oBepXHOcTel KA

AHanmu3upoBaTh ONBIT pa3pabOTKM UM IKCIUIyaTallMM  aHAJOTHYHBIX
CHeIHaIbHBIX TOKPBITHH

O060011aTh NOTYy4YEHHBIE JAHHBIE

[loaroraBnuBaTh NPEIOKEHHUS] IO COBEPIICHCTBOBAHHUIO CIIELIMATIBHBIX
MOKPBITU M TEXHOJIOTUH MX M3rOTOBIECHHUS METOJAMH OCAXKJIEHUS B
BaKyyMe JUIsl BHEIIHUX MoBepXxHocTe KA

Co3gaBaTh M peNaKkTUPOBaTh TEKCTHl MPO(ECCHOHANIBHOTO Ha3HAYEHUS,
AHAJIM3UPOBATH JIOTUKY PACCYXKIAECHUMN U BBICKAa3bIBAHUI

OO60CcHOBBIBATh MpejularaeMble TEXHUYECKHE pEUIeHUs] W OTCTauBaTh
COOCTBEHHBIE 3aKJIOUYEHUS M BBIBOJBl B ayAUTOPUSAX pPA3HOM CTENeHu
npo¢eCCUOHATBHON OPUEHTAIINH

3aHMMAaTbCs OpraHNU3alMOHHO-YIIPABIEHYECKOM 1EATENBHOCTHIO

Oco3HaBaTh OTBETCTBEHHOCTh 3a MPHUHSITHE CBOUX MPOPECCHOHATBHBIX
peLIeHHI

HeoOxonumeie 3HaHUS WHeTpyKMM 1O KOHTPOJIIO  COCTOSIHUSL — CIELMANbHBIX — MOKPBITUH,
HU3TrOTOBJICHHBIX MCTOAaMHU OCaXICHUA B BaKyyMC JJIA BHCIHIHUX
nosepxHocteit KA
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WHCTpyKIMM 1O BOCCTAaHOBJICHUIO IMOKPBITUHM, M3TOTOBJIEHHBIX METOJAMH
OCaXIECHUSI B BAKYYME /Il BHEIIHUX NoBepxHOocTel KA

Mertoauku aHanu3a M pacdera CTOMKOCTH CIELMAIBHBIX IOKPBITMM K
(hakTopaM IKCILTyaTauu

CranpapTHOe M CIEUUAIBbHOE IMPOrpaMMHOE OOecleyeHHe Uil pacueToB
CTOMKOCTH CIIEUUAIBHBIX MOKPBITHHA K (haKTOpaM SKCIUTyaTalluu

OcHOBBI TeMIIOMaccOOOMEHa B PA3JIMYHBIX CpeJiaX, B TOM YHCIIE B BAKyyMe
XapakTEepUCTUKH OKOJIO3€EMHOTO M MEXIUIAHETHOIO IPOCTPAHCTBA U
OCHOBHBIE (pU3MUECKUE MPUHLIMIIBI MX BIMSHUS Ha CBOWCTBA MaTepPHAaJIOB
OCHOBBI ONITUKHU

OcHoBHBIE (pU3MYECKHE TPUHIMIIBI M  PE3yJbTaThl B3aUMOJICHCTBUA
JIEKTPOMAarHUTHOI'O U3JIy4YEHUs C BEIIECTBOM

OcHoBHBIE (M3UYECKHE MPUHIUIBI, METOJIBI U CPEICTBA HEPA3pPYyIIAIOIIETO
KOHTPOJISl CBOMCTB MaTepUaIOB U Je(PEKTOB B HUX

duznyeckue MPUHIUIBI, METOAbl U CPEACTBA MCIBITAHUM MaTepuajoB U
MOKPBITUH HA CTOMKOCTh K BHEITHUM BO3JEHCTBUAM (XMMUYECKUM, (PU3HKO-
MEXaHUYECKUM, HOHU3UPYIOIUM U3IyYEHHUSIM, IOTOKaM 3apsyKEHHBIX
YaCTHL], aTOMAapHOMY KHCJIOPOJY)

dusnuecKkue MPUHIUIBI U METOABI YCKOPEHHSI MCIBITAaHUA U (pHU3HUecKue
OTrpaHUYEHUS HA CTENIEHb YCKOPEHHUS

OCHOBBI IICUXOJIOTHH YIIPABJICHMSI IEPCOHATIOM

Metoas! IPUHATHSA YIPABICHYECKUX PEIICHUN

TpeboBaHMsI CUCTEMbI MEHEIKMEHTA KaueCcTBa OpraHu3alun

TpebGoBanus OXpaHbI TPy U MPOMBIILICHHONW O€30MaCHOCTH

Jlpyrue XxapakTepucTHKH | -
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IV. Cenenusi 00 opranuzanmsix — pa3padoruynkax npo@ecCHOHAJIbHOI0 CTAHAAPTA

4.1. OTBeTCcTBeHHAs1 OPraHU3aALUA-PA3PadOTUNK

OAO «O0bennHEHHAS PAaKETHO-KOCMHUYECKasl KOpIopaius», ropoa Mocksa

['enepanbHbIl TUPEKTOP BiacoB FOpuit BennamunoBuy

4.2. HammMeHOBaHHs OpPraHu3anuii-paspadoTynKoB

1 | AO «MHdopmannoHHbIE CIYTHUKOBBIE CUCTEMbI» UMEeHHU akaaeMuka M. @. PemerneBay, ropon
Kenesnoropck, KpacHosipckuii kpai

'OGmepoccuiickuii KIacCHpUKATOP 3aHATHIL.

2 O61IepOCCHIiCKHI KITacCH(DUKATOP BULOB YKOHOMHYECKOT IS TEIbHOCTH.

3 [Mpuka3z Munsnpascoupassutusi Poccun ot 12 ampens 2011 r. Ne 3020 «O0 yTBep)KICHUM TNepeyHel BpeIHBIX U (W)
OMACHBIX MPOU3BOJCTBEHHBIX (h)aKTOPOB U PaOOT, MPU BBITOJHEHHH KOTOPBIX IPOBOISTCS 00s3aTeIbHbIC NPEIBAPUTEIbHbIC U
MEPHOANYECKHE MEIUIUHCKHE OCMOTpHI (oOcienoBanus), u Ilopsaka mpoBeaeHHsS OOS3aTENBHBIX TNPEABAPUTEIBHBIX H
MEPUOANIECKUX MEIMIIMHCKUX OCMOTPOB (0OciienoBaHMi) paOOTHHKOB, 3aHATBIX Ha TSDKENBIX padoTax M Ha paboTax C
BpenHBIMH U (WJIHM) ONACHBIMH YCIOBHSAMH Tpyna» (3apeructpupoBan Muntoctom Poccmm 21 oktsaops 2011 r.,
peructpanmoHsbiii Ne 22111), ¢ u3MeHeHHUAMH, BHECCHHBIMA TpuKazamMu Mun3zzapaBa Poccun ot 15 mas 2013 1. Ne 296H
(3apeructpupoBad Muntoctom Poccum 3 wmrons 2013 r., peructpanmonnsrii Ne 28970) u ot 5 mexabps 2014 r. Ne 801m
(3apeructpupoBan MunrocroMm Poccun 3 deBpans 2015 r., peructparnmonsstii Ne 35848).

* 3akon Poccumiickoit deneparuu ot 21 moms 1993 r. Ne 5485-1 «O rocynapcrsenHoii Taiine» (CoOGpaHHe 3aKOHOJATENHCTRA
Poccwuiickoit @exneparum, 1996, Ne 15, ct. 1768; 1997, Ne 41, ct.ct. 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, ct. 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, ct. 6033; 2011, Ne
30, ct. 4590, cT. 4596, Ne 46, cT. 6407; 2013, Ne 51, ct. 6697; 2015, Ne 10, ct. 1393).

® [puka3 Muntpyma Poccun ot 24 moms 2013 1. Ne 3281 «O6 yrBepskaennu [IpaBui o oxpaHe TpyAa MpH SKCIUTyaTaIHu
ANEKTPOYCTAaHOBOKY (3apeructpupoBad MunroctoMm Poccun 12 mexabps 2013 r., peructparmonssrit Ne 30593).

6 IIpuxa3 Poctexnamzopa ot 29 smBaps 2007 r. Ne 37 «O mopsiike MOATOTOBKH M aTTECTAIlH PaOOTHUKOB OpTaHU3AIUi,
noJHaA30pHbIX DeepanbHON Ciry’k0e MO0 3KOJIOTHYECKOMY, TEXHOJIOTHUECKOMY M aTOMHOMY Haa30py» (3aperucTphpoBaH
Munroctom Poccun 22 mapta 2007 ., peructpannoHHsid Ne 9133), ¢ n3MeHeHHIMH, BHECEHHBIMU TIpHKa3amMu PocTexHamsopa
ot 5 mronst 2007t. Ne 450 (3apeructpupoBan MunroctoM Poccun 23 urost 2007 1., peructpanuonssiii Ne 9881), ot 27 aBrycra
2010 r. Ne 823 (3apeructpupoBan MuntoctoM Poccun 7 centsops 2010 r., peructpammonssiii Ne 18370), ot 15 mexabps
2011 r. Ne 714 (3apeructpupoBan MuntoctoMm Poccun ¢espains 2012 r., perucrparmonnsiii Ne 23166), ot 19 nexadps 2012r.
Ne 739 (3apeructpupoBan Muntoctom Poccun Sampesst 2013 r., peructpaimonnsiii Ne 28002), ot 6 mexadps 2013 1. Ne 591
(3apeructpupoBan Muntoctom Poccun 14 mapta 2014 r., peructparnuonnsiii Ne 31601), ot 30 wumrons 2015 r. Ne 251
(3apeructpupoBan Muntoctom Poccuu 27 urons 2015 r., peructpannonusiii Ne 38208).

" IMocranonenne IpaButenscTBa Poccuiickoit ®emepammn «O MPOTHBOIOKAPHOM pexuMe» oT 25 ampems 2012 Ne 390
(Cobpanme 3akoHoaTenbpeTBa Poccuiickoit @enepannu, 2012, Ne 19, cr. 2415; 2014, Ne 26, cr. 3577; 2015, Ne 11, ct. 1607).

® Equnplil KBanmuUKALMOHHBIHA CIIPABOYHHK JODKHOCTEH PYKOBOIUTENIEH, CIIEUATHUCTOB H APYTHX CIyKAI[HX.

% O6mepoccuiickuit knaccudurarop mpodeccuii paGounx, TOIKHOCTEH CITyKalkX K TApUBHBIX PaspsIIOB.

10 O6mepoceniickuii K1acCHpHKATOP CHELHATLHOCTEI 10 0GPA30BAHHIO.
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