MUHHCTEPCTRO OCTHUHH POCCHHCKON SENEPAT N

3APETUCTPHPOBAHO

Pernﬂpaum)ﬂmm N K75 A
@é_fé&;ﬁég%‘

MUHUCTEPCTBO TPYI[A u COI.II/IAJII)HOI/I 3AINUTBI

POCCHUMICKOHN ®EJEPAITUA
(MunaTpyn Poccun)
IIPUKA3
oz\q wg‘*‘t?/u—:ﬂv 0@’/#3 Ne 51/5’0
d Mocksa

06 yTBep:kaennn npogeccHoHAJBHOr0 CTAHAAPTA
«CrienHaHCT M0 KOHTPOJII0 H HCHLITAHAAM HAHOCTPYKTYPHPOBAHHBIX
PVD-nokpsbiTuii»

B cootBerctBuu ¢ myHKToM 16 IlpaBmnm pa3paGoTKu M yTBEPKICHHS
npodecCHOHATBHBIX CTaHJaPTOB, YTBEPKAECHHBIX IIOCTAaHOBJICHHUEM
[MpaButensctea Poccuiickoit ®enepanmu ot 22 smBaps 2013 1. Ne23
(Cobpanre 3akonomarenbcTBa Poccmiickoii ®eneparum, 2013, Ne 4, ct. 293;
2014, Ne 39, cT. 5266; 2016, Ne 21, ct. 3002), npu K a3 Bl Bao:

YTBepAUTH mpuilaraeMbiii mpodeccruoHanbHbIH cTangapT «Crienuanuct 1o
KOHTPOJIIO ¥ UCIIBITAHUSAM HaHOCTPYKTYpUPOBaHHBIX PVD-NOKPEITHI».

MunucTp M.A. Tonunux




YTBEPXJEH
puKa3oM MuHucrepcTBa
TpyZAa ¥ COIUAJIBHOM 3aIllUThHI
Poccuiickoit @enepannu

oT «g_@)l%KQOU r. Neg [Coe
[TPO®ECCHUOHAJIbHBIN CTAHJIAPT

CoenuajsceT 0 KOHTPOJIIO H HCNIBITAHKSM HAHOCTPYKTYPHPOBaHHBIX PVD-

NOKPLITHI
1082
PeructpaliuoHHHI HOMEp
Conepxanue
L OOIIHE CBEIEHHS. .....vvuvervvereeenerereaeesnsansesssesesssesesrassesesesesesesesesesessssssnsssssasosssssssssessssessassessnsssssssssssoses 1
M. Onucanue TpynoBeIX GYHKIMH, BXOAAIIHX B NPOdECCHOHANBHEIH CTaHAapT (PyHKIHOHATEHAS KapTa
BH/12 IPOPECCHOHATHEHON MESATETBHOCTH) ..vuveveveverrreseersesesesesesssesesesesessssssssesssesesesssessssssssssessssnsssssassessssses 2
IT1. XapakrepucTHKa OOOOIIEHHBIX TPYAOBBIX DYHKIIHI......cvevvererereresesesesesereiesesesesssssssessssssssssssssssssasnnes 4
3.1. O6obmennas TpymoBas (yHkius «KOHTpois KadecTBa HA JTamax IONYy4YEHHS H3JICIHH C
HaHOCTPYKTYPUPOBAHHBIMHU PV D -TIOKPBITHSME ......vveeererereieerrenrrenneerneeeseeesssreessseesssesssessssessssessssessns 4

3.2. O6o6menHas TpynoBas ¢yukius «[IpoBeJieHHEe MOJHOIO [HUKJIA HCIBITAHMA H HX
METOOJIOTHYECKOE COIPOBOXKACHHE Ha JTallaxX IOJyYEHHs H3ACIHHA ¢ HAHOCTPYKTYPHUPOBAHHBIMH

PV -TIOKDBITHISIME .....ceverurereneniesressessesssessesssessrsseeeessessessssssessessesssessersesssessassssssssssensessssssassesssesessessas 10
3.3. O6o6mennas TpynoBas ¢pyHkius «KoMIUteKcHas opraHu3aius UCIBITAHUM M KOHTPOJIS KauecTBa
Ha 3Tamnax MmoJiy4YeHus H3AEIHH ¢ HAHOCTPYKTYPHPOBAHHBIMH PVD-TIOKPBITHAME» ....ccovveruiiereervernnnne 15
IV. Ceenenns 06 opranuzanusax — pa3paboTuuKax MpoPEeCCHOHATEHOTO CTAHIAAPTA «...veveererrererserereoseseenes 22

I. O6ue cBenenus

IIpoBeneHre KOHTPOIIS U UCIIBITAaHUI HA HTAIAX MONYUCHHS U3/CITHIA C 26.016
HAHOCTPYKTYPHpPOBaHHEIMU PVD-nokpertusmu )
(HauMeHOBaHYe BHA NPO(ECCHOHAIBHON NeATEILHOCTH) Kon

OcHoOBHAa4 11€J1b BHOa HpO(l)CCCI/IOHaJIBHOf;I ACATCIIPHOCTH:

Ob6ecneueHune MOIHOTO UKJIA KOHTPOJISA M UCTIBITAHU# Ha dTalax MOIY4eHUs U3ETHIi ¢
HaHOCTPYKTypUpoBaHHBIMH PVD-nokpertusimu

['pynmna 3ansTuii:

1321 PyxoBoautenu nonpaseneHuit 2141 Nuxenepsl B NPOMBIIUICHHOCTH U Ha
(ympasnsrorniue) B MIPON3BOJICTBE
obpabatsiBaromeit
IIPOMBIIUIEHHOCTH
2145 UmxeHepbl-XUMHKA - -
(xom OK3") (HaHMMEHOBaHUE) (xox OK3) (HaumMeHOBaHuUE)

OTtHeceHHeE K BUAaM 3KOHOMHUYECKOH NCATECIHLHOCTH

25.61 ' O6paboTKa METAIIIOB U HAHECEHHE NOKPHITHI HA METAJIIEI

(xon OKBQI[Z) (HarMeHOBaHHE BHAa YKOHOMUYECKOM IeATEIHOCTH )
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III. XapakTepucrnka 06061UIeHHBIX TPYAOBBIX bynkuuii

3.1. O6o6mennas Tpynosas GpyHKmus

KonTposns kavecTsa Ha 3Tanax
Hanmerosamze | TOTYHEHHS H3JICNHH ¢ Kon A Vposens s
HAaHOCTPYKTYPHUPOBaHHBEIMH PVD- KBaTHUKaUIH
HOKPBITHAMH
ITpouncxoxaenue |
0606meHHoOM | Opururan X 3auMCTBOBAaHO 3 OpHrMHANA
TPynOBO# QyHKIMH |
Kon PeructpanuonHbiii
OpHI'MHaJIa HOMeEp
npo)eCCHOHANLHOTO
CTaHAapTa
Bo3moxHEIe Wmxenep no xauecTBy
HaUMEHOBaHHUS Hnxenep-uccienosarens
JOJDKHOCTEH,
npodeccuii
Tpeboranus k Bricniee o6pa3oBanue — Gakanappuar
o0pa3oBaHHIO U
00YYEHHIO
TpeboBanus
OIBITY
IPaKTHIECKOH
paboThl
OcoGbie ycnosus | ITpoxoxeHue 06s3aTeTbHBIX IIPeIBAPATENBHbIX (TTpu moCTyIUIEHUH Ha paboTy) U
JIOIyCKa K HEPUOIUIECKUX MEJUIIMHCKHUX OCMOTPOB (00CIE0BaHH), a TAKXKe BHEOYEPEIHBIX
pabote MEJHMIMHCKUX OCMOTPOB (00CIe10BaHNiT) B IOPSAIKE, YCTAHOBIEHHOM
3aKoHOoJaTenbeTBOM Poccuiickoit @enepariuu
TIpoxoxIeHHE MHCTPYKTaXa 10 OXpaHe Tpyaa®
Hpyrue Pexomenjtyerca nononuautensHoe npodeccuonanbhblie 06pazsoBaHHe — IPOrPAMMBL
XapaKTEPUCTUKH | MOBBIIECHUS KBATH()UKAIMHI 110 IPOMUITIO AEATENLHOCTH

JlonmoNMHUTEIbHBIE XapaKTEPACTHKY:

HammenoBanue Kox Haumenopanmne 6a30B0if rpymibl, JOJOKHOCTH (IpodeccHH) HiH
JOKYMEHTa CIELUATIBHOCTH
OK3 2141 VHXeHEPHI B IPOMBINLIEHHOCTH U Ha IIPOM3BOJICTBE
2145 WuxeHepbI-XUMUKH
EKC° - WmxeHep no xagecTBy
OKTIIJITP® 22488 Hnxenep-uccienosarenn
22583 Hnxenep no xagectBy
22587 WmxeHep 1o KOHTPOILHO-U3MEPHUTEILHBIM IPHOOPAM H aBTOMATHKE
OKCO’ 2.22.03.01 MarepuaioBeeHHE U TEXHOJIIOTHH MATEPHAIOB
2.28.00.00 | HaHOTEXHOJIOrHH M HAHOMATEPHUAITB




3.1.1. Tpynosas d:ymcmm

Haumenosanue

[IpoBeneHne BXOAHOTO KOHTPOJIS
MApTUH O0BEKTOB M HCXOJHBIX
MarepuanoB AJ HAaHeCECHHUS
HaHOCTPYKTYpUPOBaHHBIX PVD-
ITOKPBITHN

Kon

A/01.5

VpoBeHb

(monypoBeHs)
KBanuUKaImu

IpoucxoxaeHue
TPYHOOBOH QyHKIIHH

Opurmsan X | 3aHMCTBOBAHO M3 OpHIHHANA

Kon PeructparuoHHbIi
OpHI'MHala HOMeEp
podecCHOHATLHOTO
CTaHAapTa

TpynoBrre
AeHCTBHA

KOHTpob ymakoBkM M 0O6BEKTAa I HAHECEHHs PVD-nOKpeITHS B COCTOSHHH
IIOCTaBKH

Kontponb moanoxku (paGodell moBepxXHOCTH 06BEKTA) B COCTOSHHH TOCTAaBKH, B
TOM YHCJIe C HCIIOJIb30BAHHEM MHUKPOCKOIIA

llepenaya ob6pexrta B u3oiaTOp 6Gpaka B ciydae obHapyxeHuss He(eKTOB Ha
NOJI0XKKe (pabouel MOBEPXHOCTH 0OBEKTA)

Kontpons mamumums cepruduxatoB (AcIOPTOB) COOTBETCTBHS HA HCXOJHBIC
Marepuansl, pabodve rasel I HAaHECEHHS HAHOCTPYKTYPHPOBaHHBIX PVD-
TIOKPBITHH

Konrpons xadecrtBa MarepuanoB [ HaHECEHUS HaHOCTPYKTypUpOBaHHOro PVD-
MOKPBITHS

KoHTposb kadecTBa paGodmx razoB i HaHECEHHUS HaHOCTPYKTypupoBaHHoro PVD-
IIOKPBITHS

O(I)OpMJIeHI/IC COIIPOBOOUTENIBHBIX JOKYMCHTOB K NapTUH HOCTABJICHHBIX 00BEKTOB

Heobxomumebie
YMEHHS

IIpon3BomuTE BXOAHON KOHTPOIb KadyecTBa MOMJIOKKH (paGodeill IOBEPXHOCTH
00BEKTa) B COOTBETCTBHH C HHCTPYKIHER

O¢opMIIATh aKTBI KOHTPOJIS IIOUIOKKH - paboueif MOBEPXHOCTH OGBEKTA

OG6o0wars 1 CHCTEMATH3HPOBATH aKThI KOHTPOJIA MOJUIOXKKH (paboueif OBEpXHOCTH
00BEKTA)

Heob6xoaumele
3HAHUA

TpeGoBanus, npenwsBisieMble K OOBEKTY IS HaHECEHHS PVD-nokpeithii B
COCTOSIHUHU ITOCTABKH

Bunpr nedexro momioxku (paGodeil HOBEPXHOCTH 0OBEKTA), BIUSHHE COCTOSHHS
TIOJUTOXKKH Ha (yHKIHMOHAIEHBIE XapaKTepUCTHKH PVD-HOKPLITHA

PeriiaveHT odopMieHns compoBONUTENBHBIX NOKYMEHTOB K IApTHH OOBEKTOB IS
HaHeceHUs: PVD-nokpeituit

Tpe6OBaHI/IH CUCTEMBI JKOJIOTHYCCKOTO MCHC/KMEHTAa H CHCTEMBI MCHEIKMEHTA
HpOPI3BOI[CTBCHHOfI 0€30IacHOCTH U 3A0POBBA

Hpyrue

XapakTEepUCTHKU




3.1.2. Tpynosas pynxuus

[IpoBenenne KOHTpPOIIs omepanuii v
OBCHb
HauMeHoBanme EZEZEIOBKH ¥ HaHECCHM: Koxn A/02.5 (nozgfponem,) 5
PyKTypHupoBaHHOro PVD- KBATHbHKAIHH
ITOKPBITHS
i@;ﬁiﬁ;mé{;gzzﬂﬂ Opurunan X 3aMMCTBOBAHO U3 OPHUTHHANA
| Kon Perucrpanuonssrii
OpMI'HHala HOMeEp
NpoQecCUOHATEHOTO
CTaHaapTa

TpynoBeie lIpoBenenue KOHTPOIBLHON OYHCTKY M aKTHBAIMH TIOBEPXHOCTH IIOUIOKKH (paboueii
JIeicTBus OBEPXHOCTH 00BEKTA)

IIpoBenenre KOHTpONsS omepaluu MOMKM HOMIONKKH (paGoueii IIOBEPXHOCTH

o0BexTa)

Kourpons kadecTBa momnoxku (paGouel IOBEPXHOCTH 00beKTa), Ha KOTOPYIO

HEeOOXOIMMO HAHECTH HAHOCTPYKTYPHPOBAHHOE PVD-nokpsiThe

Briaua pekomeHzmanumit onmeparopam (HajlaXdukaM) JUIS KOPPEKTHPOBKH DPEXHMOB

paboTe1 060pyI0BaHHUS Ha yuacTke PVD-noKphITHil

Br160po4HbIif KOHTPOIE TOTOXKKH (pabodeii MOBEPXHOCTH 00BEKTA) Ha TBEPJIOCTH

KOHTpOJIb KadecTBa MOBEPXHOCTH KOHTaKTa PVD-IIOKPBITHS C OUIOKKOM

Kontpons KadecTBa MIOBEPXHOCTH o6BeKTa nocine HaHECEHHUS

HaHOCTPYKTypHpoBaHHOro PVD-nokpertust

MonuTopuEr  COOMONEHHS  IOCTENOBATENLHOCTH  ONEpALHil  HAHECEHHS

HaHOCTPYKTYPHPOBAaHHOTO PVD-nokpeITHs
Heobxomumeie lIpuMeHATE  METOABI  KOHTPONA  olepaldii  NOATOTOBKH M HAHECEHHS
YMEHUS HaHOCTPYKTypHpoBaHHOro PVD-nokpriTus

IlpuMeRATE  cpefcTBA  KOHTPONIS — ONEpAalldii  IMOATOTOBKH M HAHECEHHS

HaHOCTPYKTypHpoBaHHOro PVD-nokpeiTus

[IpMMEHSATD CTATHCTHYECKHE METO bl KOHTPOJIS — KOHTPOJIBHBIE KapThI

Cobmonate mnpaBHiaa  KOHTPOJS  OHEpalliii  MOATOTOBKH H  HAHECEHHS

HaHOCTPYKTYpUpoBaHHOro PVD-nokpeITHs
Heobxoaumeie OcHOBbl (M3MYECKMX M XHMMHYCCKHX METOJOB OYHCTKH IIOMIONKKH (paboueit
3HAHUA TIOBEPXHOCTH 00BEKTa), X IPEUMYIIECTBA M HEJOCTATKA

Meronsr ounctkn momtoxku (paGodeldl MOBEPXHOCTH OGBEKTA): MEXAHHUYECKOE
yJQJICHHE YacCTHI| 3arPA3HHUTEI OTOKOM KUAKOCTH WM Ta3a, paCTBOPEHHE B BOJE,
XHMHYECKas peaKiius

PernameHT moarotoBku momoxku (paGodeii MOBEPXHOCTH 0OBEKTA) K HAHECEHHIO
HaHOCTPYKTypHpoBaHHOr0 PVD-nokpriTHs

YcioBas HaHECEHHS HAHOCTPYKTYPHPOBAHHBIX PVD-NOKpHITHII — 3aBHCHMBIE H
HE3aBUCHMBIE IEPEMEHHEIE

BeI60pouHEIH KOHTPOIb 06BeKTa Ha TBEPAOCTh 10 Bukkepcy mmm Poxsemty (mo
HaHECEHUS ITOKPHITHS)

BxonHbie (akTopel (yClIOBHS) NPOLECCOB HAHECEHHS MOKPHITHA: HANPSKEHHE HA
00BEeKTe; TOK JYTH, MHUIIEHH WM HAaKala KaToJa; MaTepHal KaToja, MHIICHH HIIH
aHOZa; JAaBJICHHE ra3a B KaMepe; COCTaB PEaKIHOHHOTO Ta3a; PacCTOSHHE MEXIY
3JICKTPOJAMH B 3aBUCUMOCTH OT BHJIA H TpeOOBaHMIT TEXHOIOTHIECKOTO HpoIecca

IlokasaTenn JOCTOBEPHOCTH W TOYHOCTH KOHTPOJIS ONEpaliii HaHECeHHs
HAaHOCTPYKTYpUpPOBaHHBIX PVD-nokpbrThii

HOMCHKJ’IaTypa AHArHOCTHYCCKUX ITapaMETPOB M UX XapaKTCPHCTHKA (HOMI/IHaJIBHBIe,
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AOITyCKACMBIC 3Ha4YEHHS, TOYKU BBO/IA, TOYKH KOHTPoss) PVD-mokpertuit

Marepuainsr, npumensemsie 11 GopMEPOBaHHS HAHOCTPYKTYPHPOBaHHBIX PVD-
TOKPBITHH, ¥ TpEOOBAHUS, IPEABABIAEMBIE K HAM

Knaccuguxanus PVD-noKpbITHit IO COCTaBY (OAHOIEMEHTHBIE, MHOT'03JIEMEHTHBIE,
MHOTOKOMIIOHCHTHBIC, =~ KOMITO3MLHOHHBIE) M  CTPOCHHIO (OZHOC/IOHHBIE U
MHOTOCJIOWHBIE)

IlpaBuia skcIuTyaTaluy yCTaHOBOK IS HAHECCHHUS HaHOCTPYKTYpHPOBaHHBIX PVD-
IOKPBITHI

TpeGoBaHus CHCTEMBI 3KOJIOIMYECKOTO MEHEIKMEHTA M CHCTEMBI MEHEKMEHTA
IPOM3BOJCTBEHHOH O€30IIaCHOCTH U 3[J0POBbs

Hpyrue
XapaKTEePUCTHKH

3.1.3. Tpynosas ¢pynxnus

HaunmenoBanue

BBIX0AHOH KOHTPOIIE KadecTBa
H3/ENIUA ¢ HaHECCHHBIM
HaHOCTPYKTypHpoBaHHBIM PVD-
HOKPBITHEM

VposeHn
Kon A/03.5 (monyposenb) 5

KBanuukamu

Ilponcxoxaenne
TPYZOBOH yHKIHHK

- Opurusan X | 3auMCTBOBAHO H3 OpHTHHANA

Kon PerncrpauuonHsiit Homep
OpHI'HHala poheCcCHOHANBEHOTO
cTaHAapTa

TpyznoBsie
JercTBuA

BusyanbHbli KOHTPONb KauecTBa HAHOCTPYKTYPUPOBAHHOTO PVD-IOKpsITHS
TOTOBOTO M3/IEJIHS Ha CILIOIIHOCTh, OTCYTCTBHE MEXaHHYECKHX NOBPEKICHUI

BbIGOpOYHBI  KOHTPONb HAaHOCTPYKTYPMPOBAaHHOTO PVD-TIOKpBITAS TOTOBOTO
U3eus Ha TBEPIOCTh

BbiGopouHbIf  KOHTpONs airesud Mexay PVD-TIOKpHITHEM M IOIIOXKKOM,
OCTaTOYHOTO HANpPsDKEHMs Hepa3pyIIaloIUMH METOIaMHU

BoiGopo4HbI  KOHTPOIb TOMIMHBEL, IIEPOXOBATOCTH HAHOCTPYKTYPHPOBAHHOTO
PVD-NOKpBITHS TOTOBOTO M3AEIH

OGo6menne M3MEHEHM 9KCIUTYaTAllMOHHBIX XapaKTEPHUCTHK T'OTOBOTO H3IENHA U
o0BeKTa

YcraHOBIEHME H M3YYCHHE MPHU3HAKOB, XapaKTEPHU3YIOIIHX HalMude Ac(heKTOB
HaHOCTPYKTYpHPOBaHHBIX PVD-nokprITHit

ITonck OTKIOHEHHH Ha TEXHOJOTHYECKHX YYacTKaX MHOATOTOBKH H HAHECEHHUS
HaHOCTPYKTYPHPOBaHHBIX PVD-moxpertuit npu o6HapyxeHHH Ae()EKTOB MOKPBITHI
Ha U3JIeNIAAX

Odopmienne 3aKIIO9eHHS O IPOBEASHUH BEIXOIHOTO KOHTPOJIS KauecTBa H3AEITHit ¢
HaHOCTPYKTYPHpPOBaHHBIMH PV D-nokpeItrsamu

HeobxonumMeie
yMeHus

IIpoussoautsh HU3MEPEHHUS (GYHKIMOHANTBEHBIX XapaKTEPUCTUK
HaHOCTPYKTYpHpOBaHHBIX PVD-nokpeiTuii B pexxuMax paboThI H3AEIUSL

3amonHATE (OPMBI PETHCTPALUM W XPAHEHHS JMATHOCTHYECKOH HH(pOpMANMH B
COOTBETCTBHH C HOPMATHBHO-TEXHUUECKOM JOKYMEHTalueH

[lpumMeHAT,  METOABI U1 OLCHKM  KAuecTBa  BHIXOAHBIX  HAapaMeTpPOB
HAaHOCTPYKTYPHUPOBAHHBEIX  PVD-NOKpBITHII: HPOYHOCTH  aAre3HOHHOM  CBSI3H,
OCTaTOYHBIC HAIPSHKEHMS, TOJIIMHA IOKPBITHS, MUKPOTBEPAOCTH, IIEPOXOBATOCTD,
XUMHYECKaAAd CTOMKOCTD

Heobxoaumele
3HAHUS

HOCJ'ICI[OB&TGJII)HOCTB BBIIIOJIHCHH A onepaunﬁ BBIXOJHOTO KOHTPOIA HOKpBITHﬁ,
TTOJIYYCHHBIX MCTOAOM (bI/I3I/I‘IeCKOI‘O OCAXICHHUS U3 HapOBOﬁ (bazm




8

Texnuyeckue TpeGOBAaHHS K BBHINOJHEHHIO ONCPALUH  BHIXOJHOTO KOHTPOJIS
IIOKPBITHH, TOIYYEHHBIX METOIOM (GH3HUECKOTO OCAKIEHHS U3 TAPOBOH (asbl

VHCTpYKIME 1O IPHMEHSEMBIM CpPEACTBAM TEXHHYECKOTO JUArHOCTHPOBAHHUSA
TOKPBITUH, IOTYYCHHBIX METOMOM (H3HUECKOTO OCAX/EHHS M3 MapoBoil (assl,
Tpe6OBAHUA K HX METPOJIOTHYECKOMY 0OECIICUEHHEO

MucTpykuun no pexwumy paGoThl H3LENHS C OKPHITHSMHE, [OIYIEHHEIME METOIOM
(H3MYECKOTO OCAKNEHHS M3 NapoBOH (asel, NPH NPOBEAEHHH HCIBITAHHNA
BBIXOJHOTO KOHTPOJIS

VIHCTpYKIMK 1O perHCTpanun 4 06paboTKE pPe3YIbTATOB BBHIXOAHOTO KOHTPOJIS
U3/ICNHS C HAHECEHHBIM HAHOCTPYKTYPHUPOBAaHHBIM PVD-IOKpEHITHEM M BBIAue
3aKJIIOYEHHS B COOTBETCTBHH C peliaeMbIMU 3aa4aMu

TpeGoBanus Ge30macHOCTH NPOLECCOB TUATHOCTHPOBAHUS H3AE/IHA C HAHECCHHBIM
HaHOCTPYKTYPUPOBAHHEIM PVD-TOKpHITHEM B COOTBETCTBHH €O  CHEHHBHKOM
9KCILUTyaTallid HU3e/Ius

OcHOBEI MCTOJAOB (1)I/I3I/I‘ICCKOI’O OCaXICHNUA l'IOKpBITI/Iﬁ B BaKyyM¢: HOHHO-
TCPMUICCKHUE, ITICKTPOAYTOBEIE, PaCnbLINTEIILHBIC

TPCGOBaHI/ISI CHCTEMBI 3KOJIOTHYECKOTO MEHE/KMEHTA M CHCTEMBI MCHECIXXKMCHTA
MIPOHU3BOACTBEHHOM 0€30IaCHOCTH U 3A0POBBA

Hpyrue

XapaKTEPHCTHKU

3.14. Tpynosas pynkuus

Odopmnenne paboueii
JMOKYMEHTALMHK 110 TPOBEACHHIO VpoBeHs
HaumeHnoBanwe | KOHTPOJIS MOJIyYEHUS Kon A/04.5 (oxypoBeHb) 5
HAHOCTPYKTYpHpPOBaHHBIX PVD- KBaHuKaumy
IIOKPBITUHA
?p%;i‘;’g?;;::ﬁm Opurmran X 3auMCTBOBaHO M3 OpHTHHaNIa
Kon PerucrpanmonHsiii Homep
OpHTHHANa npohecCUOHAIBEHOTO
CTaHAapTa
Tpynoseie Odopmienne anmropaTMa BEIIOJIHEHHS BHIXOJHOTO KOHTPOJIS H3AEIHS C HAHECEHHBIM
JEACTBUS HaHOCTPYKTYpHpOBaHHBEIM PVD-nokpeiTHEM
Odopmiierre HHCTPYKIHHA 110 H3MEPEHHIO TAATHOCTHYECKHX HapaMeTpOB H3IEIHS C
HaHECEHHBIM HAHOCTPYKTYpHpPOBaHHEIM PVD-nokperTnem
PazpaGoTka npaBuI onpeaeeHns CTPYKTYPHBIX APAMETPOB H3IEIHs ¢ HAaHECEHHBIM
HaHOCTPYKTYpHpOBaHHBIM PVD-nokpeiteM
Odopmnenve npapun aHamusa u 0O6pabGOTKM IHATHOCTHYECKOH WHQOPMAIHH
BBIXOJJHOTO KOHTPOJI H3JIC/IMSA C HAHECEHHBIM HAHOCTPYKTYPUPOBaHHBIM PVD-
IIOKPBITHEM
Heobxoaumeie Odopmmate  BemoMocTh  JedeKTOB Ha  JTamax MONYYeHHS HM3NEIHH ¢
yMeHus HaHOCTPYKTYpHPOBaHHBIMU PVD-nokpsitusmu
OQopMIaATE NPOTOKONBI WCNBITAHWN HA JTalax TONYYeHHS H3ICTHH
HaHOCTPYKTYpupoBaHHbIMU PVD-nokpertusMu
3am0HATE JKypHAT NPOBEJEHHUS HCIBITAHUN M3NENHI ¢ HAHOCTPYKTYPHPOBAHHBIMH
PVD-nokpsrrusmu
BBINOMHATE MHCTPYKIMH NPOBENEHAs MCTIBITAHMI HA 3TaNaX MONYYEHHS M3ICIHi ¢
HAaHOCTPYKTYpHPOBaHHBIMU PV D-nokpeITnaMu
HeobxoaumMele JIOKYMEHTEI 110 CTaHAApTH3alM{d B OOJACTH WCIBITAHMH W KOHTPOIS H3JEIHil C




9

3HaHUA

TOKPBITHSIMH, IONYICHHBIMH METOZIOM (U3MIECKOTO OCAXKICHHUS U3 TApOBOi a3kl

Pernament opopMIeHHs KOHTPOJIS U MCIBITAHMI TIOTOXKH (paboueii MOBEPXHOCTH
00beKTa), ONlepalMOHHOTO " BBIXOJJHOTO KOHTPOJIS u3enui c
HaHOCTPYKTYPHPOBaHHBIMH PV D-mokpbrrusmu

TepmuHonOrHs: BHA HCHBITAaHWH, KaTErOpHsA HCHBITAHMI, OOBEKT HCIBITAHMIL,
oOpasel 11 MCIBITaHHH, ONBLITHBLA 06pasel], METO MCHBITAHHI, 0GBEM HCIIBITAHMIA,
TOYHOCTb MCTIBITAHH, BOCIPOU3BOAUMOCTS METOJIOB H PE3YJIHLTATOB HCIIBITAHHIH

Texuuvecknit anrmuiickuil 351K B o6nacTd HaHeceHus PVD-mokpbrtuii Ha YPOBHE
YTEHUS U TIOHHMAaHHsl TEKCTOBBIX IOKYMEHTOB

Hpyrue

XapaKTCPUCTHKH

3.1.5. Tpynosas pynxuus

ITpoBenenue HHCTPYKTAKA | Vposens
HaumernoBanne | pabOTHHKOB Ha yyacTke PVD- Kox A/05.5 | (momyposens) 5
HOKPBITHI E KBATH(PHKALMI

?pﬁ/i[iiﬁiqu:;:gfmn i OpurmHan X 3aUMCTBOBAHO U3 OPUTHHANA |

| Kon PervucTpanuoHHbIil HoMep

OpHMI'HHATA npojeccHOHATEHOTO
cTanaapra

Tpynossie Pa3paboTka MaTepHanoB I/isi NPOBENEHHS HHCTPYKTaXa PAOOTHHKOB HA YYaCTKe
JEUCTBUS PVD-nokpsituit

Cocrasnenne rpadrka NpoBeAcHUs MHCTPyKTaxa paGOTHMKOB Ha ywacTke PVD-

NOKPBITHI

IIpoBeeHne BBOAHOrO, NEPBHYHOrO, MOBTOPHOIO, BHEIUIAHOBOTO, IIEJIEBOTO

HHCTPYKTUPOBaHHUS pabOTHUKOB Ha ydacTke PVD-nokpeiThii

Koutpons cobmonenns tpeGoBaHumii 0XpaHbl Tpyaa H 6e30IaCHOCTH [IPH HPOBEACHAN

KOHTPOJIS ¥l MCTILITAHUH Ha ydacTke PVD-moxpbrThii
Heobxoaumeie Omnpenenats nepeders paGoT U Npodeccuii, Mo KOTOPEIM HEOOXOMMMO MPOBOIHTE
YMEHUS HHCTPYKTaX

Onpenenats mopsamok, Gpopmy, NEPHOA, NPOJIODKATENEHOCT: OOYUEHHS C Y4ETOM

HOPMAaTHBHO-TEXHUYECKOH JOKYMEHTAITHH

OdopmATE pe3yIbTaTh IPOBEIEHAS HHCTPYKTaXka PAGOTHHKOB IPOTOKOJIOM
Heo6xomimbie TpeGoBanns cucTeMbl 3KOJOTHYECKOTO0 MEHEMKMEHTA H CHCTEMBl MEHEKMEHTA
3HAHUS TIPOU3BOJICTBEHHOMN O€30IIaCHOCTH U 310POBbHS

Tpymosoe 3akoHonaTenbeTBo Poccuiickoii Menepanum, 0CHOBBI OpraHU3alyy TPya,
IIPOM3BOJCTBA M YIIPABJICHHS

Knaccuukanns MeTomoB $H3MUECKOro ocaxxaeHus MOKPHITHH B Bakyyme (PVD):
HOHHOTEPMHYECKHE, 3JIEKTPOIYTOBbIE, PACTILLIHTEILHEIE

IpuHnMNManbHAs cXeMa HaHEeCEHHH MOKPHITHI Ha 00bekT PVD-MeTogamMu: mporpes
H OYUCTKAa NOBEPXHOCTH HOHAMM ra3a WM MeTajUla;, TIeHepaunds ILIa3sMbl |
¢dopMupoBaHHE HOHHOTO IOTOKA; YCKOPEHHE H JOCTAaBKA HOHHOTO IIOTOKa K
HOBEPXHOCTH OOBEKTa; KOHIECHCAIMS TOKPHITHS Ha TIOBEPXHOCTH

Texnonoruueckne 0cOGEHHOCTH, XapaKTEPUCTUKH pasinaubx PVD-mponeccos

Texuuvecknii aHrTHHCKUM S3BIK B 00nacT HaHeceHMs PVD-IOKpHITHIE Ha ypoBHE
YTCHMS M IIOHUMAHUS TEKCTOBBIX JOKYMEHTOB

Texnonoruyeckuii nponecc HOArOTOBKY MOUTOKKH (paboudeii IIOBEpXHOCTH 0OBEKTA)
nepen HaneceHueM PVD-niokperruit

Hpyrue




XaAPAKTCPHUCTHKH

3.2. O606mennas Tpyaosas GyHKImUs

IIpoBenenue moaHOro UKIA
HCIBITAHUN U HX METOJ0JIOTHYECKOE
HauMeHoBaKz e COIIPOBOXXIACHHE HA 3Tanax Kox B VpoBenn 5
MOJTyYCHHS H3AEIIMH C KBaTHHKaLHH
HaHOCTPYKTYpHUpOBaHHEIMH PVD-
IOKPEBITUSMH
[Mpoucxoxnenune _
060061eHHOIM Opurunain X | 3aMMCTBOBAHO W3 OpMTHHAJA
TPyJ0oBOi QyHKIHM |
Kon PerncrpanyvoHHBIH HOMeEp
OpUrHHAJIA podeccHoHALHOTO
CTaHpapra
Bo3MoxHbIe Hmxenep no xauecTBy
HaMEHOBaHUS HnxeHep-xuMuK
JOIDKHOCTEH, Hnxenep-uccnenosarenn
npodeccuii

TpeboBanus
obpa3oBaHHIO U
00ydJeHHI0

Bricmee obpasoBanue — GakamaBprar

TpeboBanus
OIIBITY
[IPaKTUYECKOM
paboThl

Ocobrle ycnoBus
JoIycka K pabore

IIpoxoxeHue 00sI3aTeNbHBIX NPEIBAPUTENBHBIX (IIPH IOCTYIIEHHH Ha paboTy) U
MEPHOJUYECKHUX METUIIMHCKUX OCMOTPOB (00CIe10BaHHUI), a TAOKE BHEOUEPETHBIX
MEIHUIAHCKUX OCMOTPOB (00cieIOBaHui) B IOPSIKE, yCTaHOBJICHHOM
3aKoHoIaTeNnbCTBOM Poccuiickoit denepanyuun

[TpoxoxIeHne HHCTPYKTaXKa IO OXpaHe Tpy/ia

Hpyrue
XapaKTEpUCTHKH

PGKOMCHI[yeTCSI JOIIOJIHUTCIILHOE HpO(i)eCCI/IOHaJILHI)Ie 06pa3013aHHe — IIporpaMmbl
ITOBBIIICHU S KBa.III/I(bI/IKaI.II/II/I 110 HpO(bI/IJIIO ACATCIIBHOCTH

I[OI'IOJ'IHI/ITCJIBHI:-IG XAPaKTCPpUCTHKH:

Haumenosanue Ko HaumenoBanue 6a30Boii Ipymnmnbl, JOJKHOCTH (TIpodeccun) Wik
JIOKYMEHTa CIIELUATEHOCTH

OK3 2141 HnxeHepsl B IPOMBIIIJICHHOCTH H Ha IIPOM3BOJICTBE
2145 HHkeHephl-XUMUKI

EKC - Hnxenep no kauecTBy
- WuxeHep no cranaapTu3aluu
- HnxeHep no MeTpoJsiornu

OKIIATP 22488 Huxenep-uccienoBarenb
22583 HHrxeHep no kauecTBy
22587 Hnxenep o KOHTPOIBHO-U3MEPUTENBHBIM NPHOOpaM U

ABTOMATHUKE

OKCO 2.22.03.01 MarepuranoBeeHie H TEXHOJIOTHH MaTEpHAJIOB

2.28.00.00 HaHoTexHOM0THT 1 HAHOMATEPHAITBI




3.2.1. TpynoBas pynxuus

HammMeHoBaHue

IToaroTroBka K HCIBITAHKUIM
HaHOCTPYKTYpUPOBaHHBIX PVD- Kon
MOKPBITHH

YposeHb
(moxypoBeHs) 5
KBaTH(pUKAIUU

B/01.5

IMpoucxoxaenue
TpYAOBOi PyHKIMY

. OpuruHan X 3auMCTBOBAHO M3 OpHIHHaNA

Kon PerucTpaimoHHsIit Homep
OpUrHHAaNa npothecCHOHATBEHOTO
cTaHgapra

Tpynorsie
JeHCTBUSI

W3yyenne  HOPMAaTHBHO-TEXHHYECKOM JIOKyMEHTalIHH,
UCTIBITAHUSA U KOHTPOJIb KauecTBa PVD-mokpeiTHii

perIaMeHTHPYIOLIEH

O160p cpescTB | yCIIOBHIt IPOBENEHHS HCIIBITAHHI, YCTAHOBIEHHBIX HOPMaTHUBHO-
TEXHUYIECKOH JIoKyMeHTanuell Ha PVD-mokpeiTus

Omnpenenenre xomudectBa 0GBEKTOB, BHAOB M HPOLOJDKHTEILHOCTH IIPOBEACHUS
HCTIBITAHUH HAHOCTPYKTYpUPOBaHHBIX PVD-mokphITHil

Heob6xonumeie
YMEHHUSI

IIpuMeRATE MeTObl MATEHTHOrO MOHCKA M OGOGIICHHS HX pe3yNbTaToB JJIs
IIPOBC/ICHAS MCHIBITAHWHM MOKPHITHH, MONY4eHHBIX METOJAMH  (DH3HUECKOro
OCaKICHHS U3 NTapOBOi (ha3nl

Ilonb3oBaTbcsl TEXHMUECKHMH — yCTpOMCTBAMH sl HPOBEACHHS HMCTIHITAHHIA
TIOKPBITHH, TIONY4EHHEIX METOAaMU (H3MIECKOTO OCAK/IEHHS U3 IAPOBOH (assl

Bbibuparh cpescTBa MCIBITaHHIl IOKPBITHH, ITOMYYEHHBIX METOJaMU ¢buznyecKoro
OCKACHHA M3 [apoBoH (asbl, B COOTBETCTBHH C HOPMATHBHO-TEXHHYECKOM
JOKYMEHTAIHEH

Heo6xonumeie
3HAHUSA

Knaccndukarus PVD-nokpsITrif 10 cOcTaBy (0QHOI/IEMEHTHEIE, MHOT'O3JIEMEHTHBIE,
MHOTOKOMIIOHCHTHbIC, KOMIIO3HIIMOHHBIE) M  CTPOCHHIO (OAHOCIOHHBIE U
MHOT'OCJIONHEIE)

OcHoBHBIe MOKa3aTeNny Ka4eCTBa U BHIBI aedextoB PVD-nokpertHii

lokasarenu, ompenensiomme (YHKIHOHATBHBIE CBOMCTBA MOMIONKKH (paGoueit
IOBEPXHOCTH OOBEKTA) '

Meroner ynpounstomeii 06paGoTKH MOMTOKKH (paGodell MOBEPXHOCTH OOBEKTA):
TepMHUYecKas 00paboTka, nedopManmoHHOE BO3AciicTBHE

Permament O(I)OpMHeHI/I}I COIIPOBOJHUTEJIBbHEIX TOKYMCHTOB K NAapTHH 00BEKTOB

TpeGoBaHust cHCTEMBI 3KONOTHYECKOTO MEHEIKMEHTA H CHCTEMBI MEHEKMEHTa
HPOU3BOJICTBCHHON 06€30IIaCHOCTH U 310POBbA

Hpyrue

XapakTePUCTUKU

3.2.2. Tpynoran ¢pynxuus

PazpaboTka u coctaBiieHue v
N poBeHb
IporpamMMel UCTILITAHHH
HaumeHoBaHme porp Kon B/02.5 (noxypoBeHs)
HaHOCTPYKTYypUpoBaHHBIX PVD- KBaTM(uKaLMH
ITOKPBITUH
Ipo CXONACHHE - Opurunan X | 3aMMCTBOBAaHO W3 OpMTHHANA
TpyAoBO# byHKIHH ; .
Kon Perucrpaiuonssrit
OpHUruHana HOMEp
poeCcCHOHATILHOTO

cTaHpapra
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Tpynossre
JeUCTBUA

Onpenenenne HasHAYEHHS POBEICHNS MCTIBITAHMM HAHOCTPYKTYPHPOBAHHOro PVD-
HOKPBITHS

Omnpezienenrie BUIOB HMCHBITAHAN HA pasjMYHBIX OJTamax MOJYYEHHS H3IETHH C
HaHOCTPYKTYpPHpOBaHHBIMH PVD-nokpeItasamu

Omnpenenenre BHIOB HCIBITAHHN HAHOCTPYKTYPHPOBAHHOTO PVD-nokpwitus 1o
pe3yJIbTaTy BO3ACHCTBH

Odopmienre nporpaMMBbl HCIBITAHHH HAHOCTPYKTYPHPOBAHHEIX PVD-oKpsITHil

Heobxoqumeie
YMEHHUS

Pa3paGareiBaTh  OpraHH3allMOHHO-METOJMYECKHE JOKYMEHTHI 1O IIPOBEJCHUIO
HCHBITaHUH HAHOCTPYKTYPHPOBAaHHOTO PVD-10KphITHS

Omnpenenats HeoOXOAMMEIE 3HAYCHHUS IOKa3aTelell TOYHOCTH, JOCTOBEPHOCTH,
BOCIIPOM3BOJUMOCTH PE3YJILTATOB HCNBITAHHH B COOTBETCTBHU C 3aJaHHBIMH
TPeOOBaHMAMH K HAHOCTPYKTYPHPOBaHHBIM PVD-HOKpBITHM

Ompenenste nepedeHh MCHBITAHWM, NPOBOAMMBIX JUIS KOHTPONS KadecTsa
HaHOCTPYKTYPHpPOBaHHEIX PVD-nokpurtuit

OcopmisiTh mporpaMMy HCHBITAHWN H3IENHE ¢ HAHOCTPYKTYPHPOBaHHBEIMH PVD-
HOKPBITHAMH

Heob6xoqumele
3HAHUS

Bugpr ucnbitanuit  PVD-nokpbiThii M0 MX  HA3HAYEHMIO: MCCIIEOBATENBCKUE,
KOHTPOJIBHEIE, CPABHUTENILHEBIE, ONPE/ICTUTEILHEIC

Buzsl ucnbitanuit PVD-mokpeiTuit Ha dTamax HOMy4YeHHS H3IETHI: JOBOJOYHBIE,
IOpeaBapHTENbHbIC, IPHEMOYHBIE

Buner wcnerranuit PVD-MOKpBITHI [0 pe3ynbTaTy BO3JEHCTBHA HA TOKpBITHE:
Hepaspyllalomue, paspymarolye, HCIOBITaHUS Ha CTOHKOCTh, HCIHBITAHHS Ha
MPOYHOCTH, UCNIBITAHUS HA YCTONYHBOCTD

HomeHknarypa quarsHocTHdeckux napametpoB PVD-NOKpPBITHIE B MX XapaKTEPHCTHK
(HOMHMHAJILHEIE, JOITyCKaeMble 3HaYEHHs,, TOUKH BBOJA, TOYKHM KOHTPOJIA)

Tpe60BaHI/I$I CHCTEMBI DJKOJOTHYCCKOI0 MEHEIKMEHTA U CHCTEMBI MEHEIKMCHTA
MIPOU3BOACTBCHHOI 6e301acHOCTH U 3A0pPOBBA

Hpyrue
XapaKTEPUCTHKH

3.2.3. TpynoBas ¢pyuxkuus

ITpoBeneHue ucneTanuii o6pasia- v
POBCHB

CBHIECTECIA C

HamveHosauue A Kon B/03.5 (noypoBeHs) 5
HaHOCTPYKTYpHpOBaHHBIM PVD- R S —
TIOKPBITHEM

TIpoucxoxneH

POHCXQAAEHHE . Opurmaan X . 3aMMCTBOBAHO W3 OpUTHHANA
TpyAoBO# GyHKIMH ‘
Kon PerucrpanuonHslii HoMep
OpUTHHANA IpoeCcCHOHATIBHOTO
CTaHHapTa

TpynoBbie
JAerCcTBUA

IlpoBenenne Merautorpagudeckoro aHamu3a o00pasna-CBHAETENS [/ OIEHKH
TOJIIIMHBI HAHECEHHOI0 HAHOCTPYKTYpHUpoBaHHOTo PVD-nokpreITHs

HpOBCI[CHI/Ie OLICHKH OCTaAaTOYHBIX HaHpH)KCHHﬁ B NOBCPXHOCTHOM CJIOC o6pa3ua-
CBHACTCJIA, B TOM YHCJIC Pa3pyIIAIOIMHUMH MEXaHHYECKHMH METOAaMH

OnpeneneHne KOMMYECTBEHHON OLEHKH INEPOXOBATOCTH HAHOCTPYKTYPHUPOBAHHOIO
PVD-nokpeITas 06pasna-cBHAETENS ¢ TOMOILBIO MPOGHIOMETPOB, podunorpados

Omnpenenenne MUKPOTBEPAOCTH HAHOCTPYKTYPHPOBAHHOTO PVD-moKpEITHs 06pasia-
CBUETENS

N3ydeHue OTKIOHEHHS TBEPAOCTH OOpasla-CBUAETENA JO0 H IOCJIE HAHECEHHS
HaHOCTPYKTYpHpoBaHHOro PVD-nokpsITus
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IlpoBenienne MCHBITAHMN HAHOCTPYKTYPHPOBAaHHOTO PVD-noxperruss  o6pasua-
CBUIETEINA NPY TPEHHU U U3HOCE (CTOMKOCTHBIX MCTILITAHHIA)

Onenka KadecTBa HAHOCTPYKTYPHPOBaHHOTO PVD-mokpsrtus obpasua-cBuzeTens
(pUKCHpOBaHHMEM CHEKTpa aKyCTHYECKOr0 CHIHAla (MHTEHCHBHOCTD, YaCTOTHO-
AMILTATY/IHBIE XapaKTEPUCTHKHY) NPH BJABIMBAHUH WX IPOTATHBAHUM HHACHTOPA

Ouenka MPOYHOCTHBIX MOKAa3aTeNel, TPEIHUHOCTORKOCTH HAHOCTPYKTYPHUPOBAHHOTO
PVD-nokpsiTus obpasiia-ceuaerens

IIpoBepka COOTBETCTBHS 3HAYEHHEl NIapaMeTpoB HaHOCTPYKTypHpoBaHHOro PVD-
TIOKPBITHA 00pa3La-CBUACTENS TPeOOBAHMM TEXHUUECKOH JOKYMEHTAIUH

Heobxoaumere
YMEHHS

Ucnonrs3zoBars B pa60Te MCTOABI OTpPEIBA IHTI/I(I)Ta, CIBHTa UIA KOJHUYECTBCHHOH
OLICHKH aAre3nu

ITpuMensATL B paboTe CKIIEPOMETPHYECKHI METO (cxpaitbupoBaHue, 1apananbe) s
Ka4eCTBEHHOM OICHKH aJ[re3Hu

HpI/IMCHSITB B pa60Te 3KCIPECC-MCTO/ZT BAABIHBaHUA (OTCJIaI/IBaHI/ISI) U aHaIu3a
aAre3nu

[IprMeHSTh CTAaTHCTHYECKHE METOIB! AHANM3a JAHHBIX MCITBITAHMN PVD-nokpeituii

HpI/IMCHSITB MCTOX METaJLIIOT pa(bnqecmro aHa/n3a JJIS1 ONCHKH TOJIIIMHBI IOKPHITUS

Heob6xonumere
3HAHUA

MCTOI[I:I H3MEPEHUA U KOHTPOJIA MPOYHOCTH 3ATC3UOHHOM CBS3H: KOJIHMUYECTBEHHEBIE U
KauYCCTBCHHBIEC, paspyuiaromue H HEpaspymiaromnime, MCXaHHYCCKHE u
HEMCXaHNYCCKUC

MCTOI[I:I OIICHKH TBEPAOCTH NMOBEPXHOCTHBIX CJIOEB — METOBI BpI/IHCJ'IJI}I u Poxgemra

MarauTHBI U1 l"paBI/IMeTpI/I‘ICCKI/Iﬁ MCTObI OLICHKU TOJIIIMHBI YIIPOYHEHHOTO CJIOA

MeTozs! onpesenen s mepoXxoBaTOCTH IOBEPXHOCTH (MHKPOTEOMETPHH)

Paspymarompe MeXaHHUeCKHE METONBI OLEHKH OCTATOYHBIX HANDPSKECHHH B
HOBEPXHOCTHOM  CJIO€, OCHOBaHHblE Ha H3MEpeHHH JedopManuM o6pasiua,
BO3HHKAIOIIEH IIpH pasrpyske

CrarucTueckne MeTo1pl 06paGOTKH Pe3yIIbTaTOB UCIIBITAHMI PVD-noxkperrmit

Tpe6OBaHI/IH CHCTEMBI JKOJIOTHYCCKOTO MEHEIXKMEHTA M CHCTEMBI MEHeKMEHTa
HpOHSBOHCTBCHHOﬁ 0€30MacHOCTH H 3J0pPOBbA

Hpyrue

XAapaKTEPUCTUKH

3.2.4. TpynoBas pynkuus

PaspaGoTka 1 odopmiIeHHE METOTUKH YpoBeHs
HaumeHnoanwe | MCIIBITAHHE HAHOCTPYKTYPHPOBAHHEIX - Kon B/04.5 (noaypoBeHb) 5
PVD-nokpertuii KBATH(HKALHH
HCX H ' |
Mpoc ofme ne - Opurunan X 3auMCTBOBAaHO M3 OpPHTHHAIA
TpyAoBoil pyHKUHH ‘
Kon PeructpaiMOHHBI HOMEp
OpHTHHana Npo¢ecCHOHATIBHOTO
craHaapTa

Tpynossre
nercTBUa

PaspaGotka o6ocHOBaHMsS BBIOOpPa METOAOB MCHBITAHMM HA 3Tanax IIOJNY4YEHHS
M3JIeJIHi ¢ HAHOCTPYKTYPHUPOBaHHbIMH PVD-HOKPLITHIMH

Odopmiienne amropuTMa BBIIOJIHEHHs ONEPAlMil KOHTPONSA IIO0 OMpeIelIeHHIO
XAapaKTepHCTHK HAHOCTPYKTYPHUPOBAaHHBIX PVD-nokpeiTHii

PaspaGoTka ¢opM (akToB, MPOTOKOIOB) HPENOCTABICHHA AAHHBIX H OIICHHBAHHS
TOYHOCTH, JOCTOBEPHOCTH PE3YJIbTATOB HCIIBITAHUII Ha JTallax MMOJyYEeHHS U3EIHH C
HAHOCTPYKTYpPUPOBaHHBIME PV D-niokpbITHAMHE

lIpopaGoTka MeETOM0B HCIBITAHME HAHOCTPYKTYPUPOBAaHHBIX PVD-HOKpHITHI B
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COOTBETCTBHHU C TPEOOBAHHAMH OXPaHBI TPYZa H OXPaHbl OKPYXKAOIIEH Cpeibl

OdopmieHre MeTONMKM HCHBITaHMI Ha oJTamaX M[ONYYeHHS H3JCIHH  C
HaHOCTPYKTYpHpOBaHHBIMU PVD-nokpeITHsMu

Heo6xonumsbie
YMEHHS

ObGecneunBaTh ompexeneHue (M3MepeHHE) HIM KOHTPONb JHATHOCTHYECKHX
NapaMeTpoB B DPEKHUMaxX pabOThl M3JENUs B COOTBETCTBHH C YCTAHOBIIEHHOMN
SKCIUTyaTallMOHHON NOKYMEHTaIlHEH

3anonHATE (GOPMBI PETHCTpallMM M XPaHEHHs AMATHOCTHYECKOH HH(MOPMAIlHM B
COOTBETCTBHH ¢ HOPMATUBHO-TEXHMYECCKOM JTOKYMEHTALHEH

IIpuMeHATs METOMBI A1 OLEHKH BBIXOIHBIX HApaMETPOB HAHOCTPYKTYPHPOBAHHBIX
PVD-nokpertaii: TpoYHOCTs a[T€3HOHHON CBSI3H, OCTATOYHBIE HANpSIKEHHS,
TOJIIIMHA IIOKPBITHS, MUKPOTBEPAOCTD, IIEPOXOBATOCTh, XHMUYECKAS CTOMKOCTH

PaspabarbiBaTh HHCTPYKIMH NPOBEICHHS HCIIBITAHMI HA 3TaNaX MOTydeH s W3IeHil
C HAHOCTPYKTYpHPOBaHHEIMHA PVD-niokpeiTuaMu

Heo6xonumMele
3HAHUSI

HocnenoBaTenbHOCTS  BBINONHEHUsS! ONEPAaUMii BHIXOAHOTO KOHTPOIS H3NENHH C
HaHOCTPYKTypHpoBaHHEIMU PVD-nokpeITrsamu

Texumaeckne TpeGOBAHMS K BBHITOIHECHHIO OIEPALMii BHIXOJHOTO KOHTPOJIS H3AENHi
C HaHOCTPYKTYpHpPOBaHHEIMU PVD-nokpeITHsAMHU

WucTpykuuy 1o HpuMeEHsEMBIM CPEe[CTBAM TEXHMYECKOTO IHArHOCTHPOBAHHA H
TPeOOBaHHA K HX METPOJIOTHYECKOMY 06ECTIEdeHHIO

Huctpykumu mo pexuMy pabOTHI M3IENHH ¢ HAHOCTPYKTYPHPOBAaHHBIMH PVD-
HOKPBITHSMH TPH MPOBEAECHUH HCTIBITAHAH BHIXOTHOTO KOHTPOJIS

Huctpykimu no perucrpanus M o0paGOTKe pe3yNbTaTOB BBEIXOJHOTO KOHTPOJL
U3JIeNHid ¢ HAHOCTPYKTYPHPOBAaHHBIME PVD-TOKPHITHAMH M BBIade 3aKIIOYCHUS B
COOTBETCTBHH C PEIIAEMbIMHU 33]1Ta9aMHU

TpeboBanus Ge30macHOCTH MHPOLECCOB IUATHOCTHPOBAHUS B COOTBETCTBHH CO
cnenuUKON  OKCIUTyaTallMH U34eNud ¢ HAaHOCTPYKTYPHPOBaHHBIMH PVD-
ITOKPBITHSIMU

MeTtonpl (bI/IBI/I‘ICCKOI‘O OCaAXIOCHUA HOKpBITI/Iﬁ B BaKyyMe€.: HOHHOTCPMHHYCCKHC,
INMEKTPOAYI'OBBIC, pACIIBLINTCIbHLIC

Tpe60BaHI/I$I CHUCTEMBI JOKOJIOTHYCCKOIO MCHEIXKMEHTA W CHCTEMBI MEHEKMEHTA
HpOH3BOI[CTB€HHOI>i 0€30IIaCHOCTH U 3JOPOBbs

Hpyrue

XapaKTEPUCTHKH

3.2.5. TpynoBas pyukuus

Brimonsenue pabot ¢ uzgenuamu

HECOOTBETCTBYIOMIETO Ka4eCTBA C YposeHs
Haumernosanue HAaHECCHHBIM Kon B/05.5 (moaypoBeHs) 5

HaHOCTPYKTYpHpPOBaHHBIM PVD- KBaMH( KA

ITOKPBITHEM
?p%;iii%:%;ﬁ?ﬁnn Opurunan X 3aUMCTBOBAHO W3 OpHUTHHAIA

Kon PerucrpanyuoHHbLi
OpUTHHANA HOMEP
Mpo(eCcCHOHANBHOrO
CTaHaapTa

Tpynoseie Wnentuduxanys BBIBICHHBIX H3IEIMA ¢ HAHOCTPYKTYPHPOBaHHBIM PVD-
JeicTBUS ITOKPBITUEM HECOOTBETCTBYIOMIETO KAueCTBA

Odopmnenne BeOMOCTH AedeKTOB H3IENHMA ¢ HAHOCTPYKTYPHPOBAaHHEIMH PVD-
HOKPBITHIMHU
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W30nupoBaHye BBISBICHHBIX H3/IC/IHA ¢ HAHOCTPYKTYPHPOBAaHHEIM PVD-1oKpbITHEM
HECOOTBETCTBYIONIETO KAYeCTBA

Wzydenne u3enuit c HaHOCTPYKTYPHPOBaHHBIM PVD-nokpsiTuem
HCCOOTBETCTBYIOIICTO KAU€CTBA UL ONPEIEICHHS BO3MOXXHOCTH UX KOPPEKIMH HIIH
YTHIHM3ALUAA

OdopmiieHre TIPOTOKOIA O ACHCTBHSAX, TPEANPHHATHIX B OTHOIICHHM M3ACTHH C
HAaHOCTPYKTYypUPOBaHHBIM PVD-IOKphITHEM HECOOTBETCTBYIOLIETO KAYECTBA

O6o6menne  wndopmauusr s paspabOTKM, IIPOBEAEHHS W  OLEHKH
PE3YJIBTATHBHOCTH KOPPEKTHPYIOMMX NCHCTBUM C IENBI0 HCKIIIOYEHHS TOBTOPHBIX
HECOOTBETCTBHIA 110 y)K€ BBIABJICHHBIM IPUYHHAM

Heobxomumele IIpuMeHATL METOMIBI BBIABICHUS HECOOTBETCTBYIOLIMX OOBEKTOB M MaTepUalioB MpU
YMEHUS IIPOBEIEHHH BXOIHOTO KOHTPOJIS H3/IE IHix
IpiMeHATs MeTOnB! BBIABIEHHS OTKIOHEHMH KayecTBAa IIOKPHITHH B mpoliecce
TOArOTOBKH MOJJIOXKKH (pabodeii TOBEpXHOCTH OOBEKTA)
IIpumensaTs B paboTe pernameHT JOKYMEHTHPOBAHHS OTKIOHEHHH, 0o0Hapy KeHHBIX
IIpH MPOBEICHUH BXOAHOTO KOHTPOJIS H B Ipolecce MPOH3BOACTBEHHOIO LMKIIA
HaHECEHHS] HAaHOCTPYKTYPHPOBaHHBIX PV D-mokperrui
Heo6xoaumerie HopmatuBHO-TexHuYecKass JOKyMEHTAIMS B OOIACTH YIpPAaBICHHS KadeCTBOM
3HaHHSA HIPOAYKIIAN
BHzbl HeKa4eCTBEHHOM IIPOAYKUMA OpH HOMYYEHHH HOKPHITH, IMONYYEHHDIX
METOZIOM (PU3HYECKOTO OCAXKIEHHS H3 MapoBoil (hasbl
TTopsnox neficTBHif Ipy 06HAPYKEHUH HEKAYECTBEHHOMN NPOAYKLUHU
Meromukn pa3spaGoTKH KOPPEKTHPYIOIMX JAEHCTBHH HpH HMACHTHQHKALMA |
PETHCTPANNY BBISABJICHHON HEKAYECTBEHHON IPOAYKIHI
PermamenT mpenpaBIeHHs M paccMOTpeHHs MpeTEH3MH oOpraHusauueil W K
OpTraHH3aIH|
Texuuyeckuii aHruiickuii sA3bIK B 061acTH HaHeceHHs: PVD-NOKPHITHI Ha ypOBHE
YTE€HHS ¥ HOHMMAaHHMS TEKCTOBBIX JOKYMEHTOB
Jpyrue -
XApaKTEPUCTHKU

3.3. O606mennas Tpynosas Gynxuus

Kommexcuas Opranmu3anus
HCIBITAHUH M KOHTPOJISA Ka4eCTBa HA | Vioger
. POBEHB
HanMenosanne | 3Tamax mojIyyeHHs W3AENHIA C Kon C P — 6
HaHOCTPYKTYpHUpPOBaHHBIMH PVD- |
IMOKPBITHAMHA e R
IIpoucxoxaeHue '
0000111IeHHOM . OpuruHan X 3aMMCTBOBAHO M3 OPHUTHHATA
TpyAoBoii QyHKIHM | :
Kon PerucrpaiumoHHbIit
OpHTHHANA HOMep
nporeCCHOHANBHOTO
CTaHAapTa

Bo3smoxxHbIe
HanMEHOBAHHUS
JOJDKHOCTEH,
npodeccuit

Havansauk OTA€JIa KOHTPOJII Ka4cCTBa
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Tpebopanmus x
006pa30BaHHIO U

Briciree o6pasoBanue — OakaaBpuar

00y4eHuUIo

TpeboBanus x He menee Tpex jieT Ha HHXKEHEPHO-TEXHUUYECKUX JOJDKHOCTAX B 00/1aCTH
OITIBITY HaHECCHUS MOKPHITHIA

IIPaKTHYECKOH

paboThI

Oco0sbie ycnoBus
JIOITycKa K pabote

IIpoxoxnenue 06a3aTeNbHBIX MIPeABAPUTENBHBIX (IIPH IOCTYIIEHUH Ha paboTy) U
MEPUOMYECKHX MEIUIMHCKIX OCMOTPOB (06CIIef0BaHMit), a TAKKE
BHEOYEPEJHBIX MEAMIIMHCKHAX OCMOTPOB (00ceIoBaHui) B OPSIKE,
YCTaHOBJIEHHOM 3aKOHOJATeNnbCcTBOM Poccuiickoii Meneparuu

ITpoxokaeHue HHCTPYKTaXa Mo OXpaHe TPyAa

Hpyrue
XapaKTePUCTHKH

PexoMeHyeTCst OMOIHUTENBHOE TPOPeCCHOHANIBHBIE 0GPa30BaHHE — IIPOrPaMMBI
HOBBIIICHHS KBUTH(UKAINY 110 POPHIIIO AEATETHOCTH

I[OHOJIHI/ITCHLHLIG XapaKTCPpUCTHKHA

HaumeHoBanue Ko HammenoBanue 6a30B0if rpymiibl, JOKHOCTH (TTPOGECCHH)

JOKYMEHTa WM CIENHATBHOCTH

OK3 1321 PyxoBoautenu noxpasaeneHuii (ynpasisonme) B
oOpabaTthsIBarolleit MPOMBIILUIEHHOCTH
EKC - HauanbHNK OTZAENa KOHTPOJISL KauecTBa
OKIIITP 24680 Hauanbauk otnena (B IpOMBIILIIEHHOCTH)
OKCO 2.22.03.01 MarepuanoBeieHHE U TEXHOJIOTHH MaTepUaIoB
2.28.00.00 HaHoTexHo0rHN 1 HAHOMaTepHAIIBI

3.3.1. TpynoBas pysxuust

HaumenosaHmue

Opranu3anys HCIBITAHUH TOITOXKKA
(paboueii TOBEpXHOCTH OOHEKTA)

YpoBeHb
(noxypOBEHE)
KBAJTM()UKALIUN

Koa C/01.6

IIpoucxoxaeHue
TPyNOBOit HyHKIIMU

Opuruxan

X

3anMCTBOBAHO U3 OPUTHHANIA

PeructpanMoHHEBIH
HOMEp
npodeCCHOHATIBHOTO
cTaHgapTa

Kon
OpUTHHANA

Tpynossie

OpI‘ AHu3aluA NMoJAroTOBKH KOHTPOIHPYCMBIX 00BEKTOB U CpCACTB KOHTPOJIA

IeHCTBHSA

OpraHu3zais IpoBeIeHHs. OCHOBHBIX U JIOMIOJHUTENBHBIX BBIOOPOYHBIX HUCHIBITAHHM
MOJIJIOKKH (paboueii TOBEPXHOCTH 00HEKTA)

H3ydenne u 060011IeHHE PE3YIBTATOB HCIBITAHMIA TIOATO0XKH (pabodel MOBEPXHOCTH
00BeKTa)

OueHka METONOB MCHBITAHUN MOMIOKKH (paGoueil IOBEPXHOCTH OOBEKTa) H
KOHTPOJIb UX TPUMECHEHUS

Opranm3amust  pa3paboTkd pabouux HHCTPYMEHTOB IO IPHMEHEHHIO METOIHUK
BXOJIHOTO KOHTPOJIS ITOUTOXKKH (pabodeil IOBEpXHOCTH OOBEKTA)

Heobxonumeie
YMEHHUS

KoHTponupoBaTh MpUMeHEHHE HOPMATUBHOTO M METOAMYECKOro obeclieucHMs Ha
ydactke PVD-nokpeiTuii

PazpabateiBaTh W BHEIPITh TEXHUYECKHE YCJIOBHS, HHCTPYKLHH, ONPEACIIAIONINE
BBIOOPOYHBIE METO/IbI KOHTPOJISI X NCIBITAHHH, TPaBUIa IPUEMKHI
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Pa3pabaTeiBaTe ¥ BHEAPATH HHCTPYKUHH, PEKOMEHJALHNH, METOJHMKH INpPOBEICHHS
KOHTPOJIS TOJUTOKKH (pabodeli DOBEpXHOCTH OOBEKTA)

Heobxoanmeie OCHOBbI 9KOHOMHKH, TIPaBHIA BHYTPEHHETO TPYI0BOTO PACIIOPSIKA

3HaHUA DU3NKO-XUMAKO-MEXAHHYECKHE CBOMCTBA MOMIOKKHM (paboueil ITOBEPXHOCTH
0o0BeKTa)
I'eomerpuyeckue mapameTpsl ¥ BHABI Ae()eKTOB NMOMIOKKH (pabodeil HOBEPXHOCTH
o0BeKTa)
TpeboBanus CHCTEMBI 9KOJIOTHYECKOTO MEHEDKMEHTA M CHCTEMBI MEHEIKMEHTA
IPOU3BOJCTBEHHON O€30MacCHOCTH U 3I0POBbA
Tpymnosoe 3axkoHonarenscTBO Poccuiickoii denepanyu, OCHOBE OpPraHU3alHH TPYAA,
IIPOM3BOJCTBA U YIIpaBJICHHA
Buzas! ynensHEIX 3aTpaT Ha NpOBENEHHE KOHTPOJS KAa9eCTBa MOITOXKKH (paboueii
ITOBEPXHOCTH OOBEKTA)
Pacuer cpemmeit omepaTHBHON TpYyZOEMKOCTH NPOBEIEHHMS KOHTPOJS MOITOXKKH
(paboueit MOBEPXHOCTH 00BEKTA)
Pacuer cpenmedl omepaTHBHOM IPOJOKMTENBHOCTH IPOBEJEHHS KOHTPOJA
HOJIOKKH (paboue MOBEPXHOCTH 0OBEKTA) '
Bunpl u neproaMIHOCTh MPOBEACHUS KOHTPOJS MOMIOXKKH (pabodeil MOBEPXHOCTH
00BEKTA)
Texundeckuil anruitcKuii 361K B 001acTH HaHeceHHs PVD-HOKpHITHI Ha ypoBHE
YTEHUS H IOHHMaHHs TEKCTOBBIX JOKYMEHTOB

Hpyrue -

XapaKkTEPUCTUKH

3.3.2. Tpynosan pyuxnus

Opranmzanus HOBepKH KOHTPOJIBLHO-
H3MEPHTEILHOTO H UCIILITATENILHOTO VpoBeHS
HanmveHnoBaHnme o0opymoBaHHM JUIS OLICHKH KauecTBa Koz C/02.6 (o Xy pOBEHB) 6
HaHOCTPYKTypHpoBaHHBIX PVD- KBanuQuKkarym
IOKPBITUA
?p@j{iiﬁ?&mqf;::znn Opurunan X 3aUMCTBOBAHO M3 OPHIHHAJA
Kon PeructpanuuoHHsrit
OpHI'MHana HOMEpP
IpoheCCHOHAILHOTO
cragaapra
TpynoBrie CornacoBanne rpaduka IpoBeAeHHS NEPBUYHOM, MEPHOAMIECKON, BHEOYEPEIHOIM,
JEUCTBUS IKCIIEPTHOH IIOBEPKU KOHTPONBHO-U3MEPUTEILHOTO 000PYIOBAHUS
KoHTpons mpoBeneHUs NepBUYHOMN, NMEPUOAMYECKON, BHEOUYEPETHOH, SKCIEPTHOM
TTOBEPKH KOHTPOJIbHO-H3MEPUTEIILHOIO 000PYI0BAHUS
OcyliecTBIeHHEe PETYIIpHOTO W BHEOYEPEAHOTO KOHTPOIS — 3KCILTyaTalyH
KOHTPOJILHO-U3MEPUTEILHOTO oGopynoBaHus, OIICHKHU KaJyecTBa
HAaHOCTPYKTYpUpoBaHHEIX PVD-nokpeiTuii
Heo6xonumere OpraHu3oBeIBATE ~ NEPHOAMYECKYI0  MOBEPKY  KOHTPOJbHO-H3MEPHUTEILHOIO
YMEHUS 000pynoBaHHs, HAaXOIINETOCSs B OKCIUTyaTalldd M HAa XPAaHECHHH, depes

OIIPCACJICHHBIC MEXKITOBECPOYHBIC HHTCPBAJIBI

[IpumeHATs MeTOABI KOHTPONIS PabOTOCIOCOOHOCTH KOHTPOJIBLHO-H3MEPUTEILHOTO
obopynoBanus

paboTocnocoOHOCTH

KOHTPOJIb KOHTPOJIbHO-

Peryisipuo  ocymecTBiisaTh
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H3MEPUTEIBHOTO  OOOpYNOBaHMsS, IPH  HEOOXOIAWMOCTH  OpraHH30BBHIBATH
BHEOYEPETHYIO MMOBEPKY

Heobxomumelie
3HAHUSA

OCHOBBI 9KOHOMHKH, HPaBHJIa BHYTPEHHETO TPYAOBOTO PACTIOPSIKA

TpeGoBanus CHCTEMBI KOJIOIHYECKOTO MEHEIKMEHTA M CHCTEMBI MEHEIKMEHTA
POU3BOACTBEHHON OE€30IIaCHOCTH M 37I0POBBA

Tpynosoe sakononarenscTBo Poccuiickoit denepallii, OCHOBEI OPraHH3alMH TPY/a,
IIPOM3BOJICTBA M YIIPABIICHHS

TpeOoBaHus HOPMaTHBHO-TEXHHYCCKMX JOKYMEHTOB 110 IOBEPKE CPEICTB
HM3MEpeHUI

CpencTBa u3mepenuit, nojexaye 0613aTeIbHON IOCyJapCTBEHHOI OBEPKeE

MexnoBepounsie HHTEPBAIBI OBEPKH KOHTPOJIbHO-U3MEPUTEIHHOTO
000pyI0BaHus, YCTAHOBJICHHBIE SKCILTYaTALMOHHOM JOKYMEHTAIHel

Texuuyeckuii anrmuiickuii A3bIK B 00nacTn HaHeceHHs PVD-moxpsituii Ha YPOBHE
YTEHUS U IOHHMaHHs TEKCTOBBIX TOKYMEHTOB

Hpyrue

XapaKTEPUCTUKH

3.3.3. TpynoBas ¢pynxuus

HammeHoBaHue

Opranuzanus npoBeneuns
OTIECPAlHOHHOTO KOHTPOJIS HAHECEHUS
HaHOCTPYKTYpUPOBaHHBIX PVD-
ITIOKPBITUN

YpoBeHb
Kon C/03.6 (noxypoBeHs) 6
KBaJIA(HKALIMA

Ipoucxoxnenue
TpyIOBOit QyHKIMHU

|
| Opurunan X 3alMCTBOBAHO M3 OpUTHHANIA

Kon Peructpanmnonnsrii
OpHUrHHAJIa HOMEp
mpodecCHOHATBHOTO
CTaHaapTa

Tpynossie
JEeUCTBUSA

Buenpense 1nporpaMMBI IpOBEIEHHMS OIEPALIHOHHOIO KOHTPOJIS HAHECEHHS
HAHOCTPYKTYpHpOBaHHBIX PVD-mokperTuit

Cornacopanne METOJIUKH OIIEPALIMOHHOTO KOHTpOJIS HaHECEHUs
HaHOCTPYKTYpHpOBaHHBIX PVD-nokpeiTuit

Ornpenenenne cpeacTB HCHBITAHHM A NPOBEACHHS OIEPAMOHHOTO KOHTPOIS
HaHECCHHUS HAaHOCTPYKTYpHpoBaHHbIX PVD-nokpeiTuit

IlpoBeneHMe arTecTallMMl MCHBITATENBHOTO O0OpPYNOBaHMS IUId  IIPOBEICHHUS
OIEPAlMOHHOI0 KOHTPOJIS HAHECCHUSI HAHOCTPYKTYpHpoBaHHBIX PVD-nokpeIThii
Pa3paboTka HHCTPYKIMH IO ONpEIENEHHI0 TOYHOCTH pPE3yJIbTATOB HCIILITAHHUIA,
BOCIIPOM3BOJUMOCTH METOIOB M pPE3YJIbTATOB HCIBITAHWHA JJIS MPOBCACHHUS
ONIepallMOHHOT0 KOHTPOJIs1 HAHECEHHS] HAHOCTPYKTYpHUPOBaHHBIX PV D-niokpeITHit
Opranusanms 3KCIIEPUMEHTAIBHBIX paboT, CBA3AHHBIX C AHATHM30M CTOMKOCTH
HaHOCHMOI'0 HAaHOCTPYKTYpHpOBaHHOTro PV D-mokpbiTus

CosepineHcTBOBaHHE H pa3paboTKa HOBBIX METOMOB HCCIICOBAHHS KadecTBa
HaHOCTPYKTYypHpoBaHHOrO PVD-nokpeiTHS Ha OCHOBE SKCIEPHMEHTATBHBIX
pe3yJILTATOB

Odopmnenne HTOroBOro OT4ETa Ha OCHOBE aHAIM3a DE3YJILTATOB IIPOBEACHHS
OTIePAHOHHOI0 KOHTPOJII HAHECEHHUS] HAHOCTPYKTYPHUPOBaHHBIX PV D-nokpeiTHii

Heobxoqumele
YMCHHS

OpraHu3oBsIBaTh HCCJIEOBATENBbCKHE, KOHTPOJIbHBIE, CpPaBHUTEIILHEIE,
OTIPEJICITMTE/IbHEIE HCIIBITAHHS Ha yaacTke PVD-nokperruit

OpI‘aHI/ISOBI)IBaTB HHCIICKIMMOHHBIC HCIBITAHUA B BLI60p0‘lHOM IIOPAAKE € HEJIBIO




19

KOHTPOJIA CTaOMIILHOCTH XapaKTEPUCTHK HAHOCTPYKTYPHPOBAHHEIX PVD-1noKphITHii

Opranu3oBbiBaTh  1abOpaTopHbIE, CTEHAOBBIE, SKCIUTYaTAMOHHBIE MCIBITAHUS
HaHOCTPYKTYPHpOBaHHBIX PVD-nmoxpeiTuii

OnpenensaTs 3HAYCHAS XapaKTEPUCTHK OOGHEKTOB ¢ HAHOCTPYKTYPUPOBAHHEIM PVD-
TIOKPBITHEM C YKa3aHHEM TOYHOCTH U (WJIH) JOCTOBEPHOCTH

Heob6xoanmele OCHOBBI 5KOHOMHKH, IPABHJIA BHYTPEHHETO TPYA0BOTO PaclopsiKa

3HaHHUA TpeGoBanust cucTeMBI DKOJOHYECKOr0 MEHEKMEHTA M CHCTEMBI MEHEIKMEHTa
HPOU3BOJICTBEHHON 6€30MaCHOCTH U 3JI0POBbS
Tpynosoe 3axononarensctBo Poccuiickoit Meneparuu, OCHOBBI OpraHU3alMH TPY/Ia,
IPOU3BOJCTBA U YIIPABJICHHUS
YCiioBHS IPOBE/ICHH ONEPAllOHHBIX MCIBITAHMH HAHOCTPYKTYPHPOBaHHBIX PVD-
IMOKPBITUHI
Buns HCIBITaHUIH, KaTeropuu HCIIBITAaHUIH, 00BEKTHI HCIBITAHHH
HaHOCTPYKTYpHpOoBaHHBIX PVD-mokpertuit
Mertozb! onepanuoHHbIX HenbITanuil PVD-okpeITHit
OGBeMBI onepallHOHHBIX UCTIBITaHUH PVD-1oKpEITHI
OGopynosanue 171 NPOBEACHHUS ONICPALMOHHBIX HCIBITaHuH PVD-ToKpEITHI
Texunyeckumit aurnuickuii A3bIK B 001acTi HaHecenus PVD-mokpeITHi Ha ypoBHE
YTCHHS U IIOHUMAHUS TEKCTOBBIX JJOKYMEHTOB

Apyrue -

XapaKTEPUCTHUKH

3.3.4. TpynoBas pyuxnus

Opranusanus HCHBITaH|H BEIXOIHOTO y
N pOBEHB
KOHTPOJIS U3AE€IUH C
HaumeHOBaHHE P a Kon C/04.6 (monypoBeHs) 6
HaHOCTPYKTypHUpOBaHHBIMUH PVD- KRATHGUKAIHH
IMOKPBITUSIMU
TIponcxoxaenne ‘
P PR Opurunan X 3aMMCTBOBAHO M3 OpUTHHAJIA
TpyJoBoi GpyHKUUH |
Kon PerucTpaloHHbIi
OpUruHana HOMeEp
npogecCUOHATBHOTO
CTaHIapTa
Tpynossie Ompenenenue ucnomHutesnell TpeGyemMoil KBaTHQHUKAIMH YIS ONEpAlMi KOHTPOJISL
JeHCTBUS U3JICTIMH C HAHOCTPYKTYpUpOBaHHEIMU PVD-nokpeITHsIMu

Ob6ecmeuenue pa6OTHHKOB O60py1[0BaHI/ICM U CpeaACTBAMH KOHTPOJIA

Ob6ecneuenne JIOCTOBEPHOCTH OLIEHKH KauecTBa H3JIeNHiH c
HAHOCTPYKTYPHPOBaHHBIMH PVD-NOKPEITHAME, HPEABSIBISIEMBIX HA KOHTPOJIb

OGecneveHre 0OHO3HATHOCTH B3aUMHOTO MIPH3HAHUS PE3YJIBTATOB OLECHKH KAYeCcTBa
H3JCNIAA ¢ HAHOCTPYKTYPUPOBAaHHHIMH PVD-NOKPBITHAMH TOCTaBIIMKOM ¥
norpeburenemMm

Opranuzaiys CILIONIHOTO, BBIOOPOYHOrO (CTATHCTHYECKOIO) M HEMPEPHIBHOIO (C
YepeOBaHHEM  CIUIOIIHOTO W BHIOOPOYHOr0)  KOHTPOJIS  HM3ACIHA ¢
HAHOCTPYKTYypHpOBaHHBIMH PVD-niokphITHAMHA

YcranoBneHue o6Bema KOHTPOIUPYEMOH apTud 1163 (S17051 c
HaHOCTPYKTYpHUPOBaHHBIMU PVD-nIOKpBITHAMHU, YPOBHS KOHTPOJISI

CocTaBneHne IUlaHA TNPOBENEHHS  BBIOOPOYHOTO  KOHTPOIS  M3JEIHH €
HAHOCTPYKTYPHpPOBaHHBIMH PVD-TIOKpEITHIMH

Obecneuenne TpeOyeMoil TEXHOJOTHYECKON MUCHHIUIAHBI IIPH  BBHIMTOJHEHHH
KOHTPOJIbHBIX ONEpaltiit U3Aeamii ¢ HAHOCTPYKTYPHPOBAaHHBIMH PV D-OKpEITHAME
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Heobxoaumele Ompeznenars TeXHONOTHYECKHH y4acTOK TOSBJEHHS aedeKkTa H3LeIds IIpH

YMEHUSA HAHECEHHH HaHOCTPYKTYPHPOBaHHOTO PVD-nokpeiThs
PaccuutbiBath yGBITKH OT 3a0paKoBAHHON TPOMYKIMM II0 OTHOIIEHHIO K TOHOI,
3aTpaThl HA KOHTPOJIb OJJHOH €IMHUITBI IIPOTYKIIHH
PaspabareiBaTe nperuIokeHHsI 0 COBEPUICHCTBOBAHHIO TEXHOJOTHH HAHECEHHS C
LE/IbIO CHIDKCHUS Ne(eKTHOCTH HAaHOCTPYKTYPHUPOBaHHBIX PVD-noKpEITHit
PazpabatriBats METOIBI u CpeacTBa oOHapyXeHHs nedeKToB
HaHOCTPYKTYpHpOBaHHBIX PVD-nokperTuit
PazpabarbiBaTh IpeIoKeHHS 110 IPUMEHEHHIO HOBBIX COCTABOB PVD-nokpeituii ¢
HHU3KOH (PU3MKO-XMMHUYECKOH aKTHBHOCTBIO 0 OTHOIIEHHIO K 06pabaThIBAGMOMY
MaTepuany
Pa3pabaTeiBaTh TNPEANOXKEHHS 10 MOBBINICHHUIO JXECTKOCTH M TEINIOCTONKOCTH
MaTpUIbl IIyTEM CO3JaHUS IPOMEXYTOYHOTO TEPMOCTAOUIBHOTO cjios Mexay PVD-
MOKPHITHEM U MaTepHAIIOM

Heobxonmmere OCHOBBI 5KOHOMUKH, IIPaBUIIa BHYTPEHHETO TPYA0BOTO PACTIOPS/IKA

3HaHUA TpeboBanus CHCTEMBI 3KOOTMYECKOrO MEHEIKMEHTA M CHCTEMBI MEHEKMEHTA
IIPOU3BOJCTBEHHON 0€30MaCHOCTH H 3/I0POBbA
Tpynosoe saxononarenscTBo Poccuiickoit Menepanuy, OCHOBbI OpTaHH3ALAH TPYAA,
MIPOU3BO/CTBA U YIPABICHHUS
HopmaTuBHO-TexHuYeckas  JOKyMeHTamus Ha  TOTOBBIE H3OEIUs  C
HaHOCTPYKTYpHpoBaHHbIM PVD-mokpsiTHEM
Iopsnok BEIOOpa KOHTPOJIEPYEMBIX XapaKTEPUCTHK u3zenun c
HaHOCTPYKTYpHpPOBaHHLIM PVD-nokpsitieM
Ilpuaimner  BeIGOpa BMAA M MeTOAa KOHTPOISA KayecTBa M3IEIHH ¢
HaHOCTPYKTypupoBaHHbIM PVD-nokperrrem
Meroasr  000CHOBaHHSA TEXHOJNOTMH KOHTPONBHBIX ONEPAUHH HM3ACTHA ¢
HaHOCTPYKTYpHPOBaHHBIM PVD-nokpeiTHeM
Texuuueckuit anrnuiickuil 36K B 00nacTh HaneceHHs PVD-NOKpsITHI Ha ypoBHE
YTCHHSA U IOHUMAHHUS TEKCTOBEIX JOKYMEHTOB

Apyrue - |

XapaKTEPUCTUKH

3.3.5. TpynoBas pynxnus

Ob6yuenne pabOTHHKOB IPOBEICHHUIO v
o OBEHD

KOHTPOJIS M UCIIBITAHUH P

HanmeHnoBanue Kon C/05.6 (o xypoBeHs) 6
HaHOCTPYKTYypUpOBaHHBIX PVD- T —
MMOKPBITHH -

HCXOXKIEH
Mponc OMACHHE Opurnnan X 3aMMCTBOBAHO M3 OpHTHHATA
TpyaoBoi QyHKIHH
Kon PeructpanuoHHsIit
opuruHana HOMep
mpo¢ecCHOHATTHHOTO

cTaHaapTa

Tpynosere
JeHCTBUS

Cocrapyenue nana no 00y4eHuI0 pabOTHUKOB MPOBEACHHUIO KOHTPOJISA U MCHBITAHHH
HaHOCTPYKTYpHpoBaHHBIX PVD-nokpeiTHit

Ilposenenne oOyueHus paboOTHHKOB Ge3omacHON paboTe ¢  KOHTPOJBHO-
U3MEPHUTENLHEIM 000PYIOBaHUEM H OOBEKTOM 110 HaHeceHuIo PVD-nokperTuit

IlpoBepka TeopeTHUECKHMX 3HAHMH IO BONPOCAM KOHTPOJIS M  HCIBITaHHH
HaHOCTPYKTYpHpoBaHHBIX PVD-nokpsITuit
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IIpoBepka pe3yJbTaTOB OOyYeHHS PAaGOTHHKOB JKCILTyaTaldd OOOPYAOBAHHSA IIO
KOHTPOJIIO M MCIIBITAHUSIM HAHOCTPYKTYpHpOBaHHBIX PVD-1oKphITHI

Atrectanuss  paGOTHHKOB  TI0  TPOBEJEHHIO  KOHTPOAS M HCIBITaHMH
HAHOCTPYKTYpHPOBaHHBIX PVD-noKphITHiA

OdopMiieHHE NPOTOKOJOB M JIHYHBIX KapTodeK PpaGOTHHKOB O MPOXOXKACHAN
o0OyueHust

Heobxoanmsle [IpoBOMTE BBOJHBIA HHCTPYKTaX C pabOTHAKAaMH IO NPOBEACHHIO KOHTPOIS H
YMEHHMs HcnbiTaEri PVD-TOKPEITHI 10 MOMEHTA JIONyCKa Ha paboyee MeCTo
[TpoBOANTE TEPBAYHBIN MHCTPYKTaX ¢ PabOTHUKaMH IO nponeneHmo KOHTPOJISL H
ucnerranuii PVD-noxprITHii Ha pabodeM MecTe
IIpoBOAUTE MOBTOPHBIAH MHCTPYKTAK ¢ PaOOTHHKaMH IO HMPOBEACHUIO KOHTPOJIA H
ucneitanuil PVD-okpbITHil Ha pabodeM MeCTe
[TpoBOJMTE BHETLIAHOBOE U LielieBoe 00ydeHHe pabOTHUKOB IIPOBEACHHIO KOHTPOJIA U
ucneitanuii PVD-niokpeITHii Ha pabodeM MecTe
Heo6xoaumblie Tpynosoe 3axkoHomatenbcTBo Poceniickoit ®enepaliiy, OCHOBBI OpraHU3aluy TPyAa,
3HaHUSA MPOH3BOCTBA U YIIPABICHUS
TpeGoBaHus CHCTEMBI SKOJNOTHYECKOT0 MEHC/DKMEHTa M CHCTEMbl MCHCIKMCHTA
TIPOU3BOACTBEHHOMN O€30MaCHOCTH U 3A0POBbS
OCHOBEI 9KOHOMHKH, TIPaBUJIa BHYTPEHHETO TPYAOBOTO PaCIIOpsAAKa
JIOKyMEHTHI 10 CTAHAAPTU3ALMH, ONpPENCIAIONMe MOPAJOK, MpaBuia, YCIOBHA,
CPOKH U TIEpHO/IMYHOCTD IIPOBEACHHS BCEX BUIOB HHCTPYKTAXCH
PerjlaMeHT COCTABJICHHS NPOTPAMMBI pPOBENECHHS HHCTPYKTakeH H OOydeHHs
pabOTHUKOB
MeTozB! OpraHu3ali 00yYeH s i HHCTPYKTaXa paOOTHHKOB
TexHAYCCKHil aHIIMACKUH 361K B obnacTu HaHeceHus PVD-mokpeiTuii Ha ypOBHE
YTEeHUSI ¥ MOHUMAaHUS TEKCTOBBIX JOKYMEHTOB
VHauBUAyaIbHBIE CPECTBA 3allUThl PAaOOTHHKOB OT BO3JCHCTBHMA ONAaCHBIX H
BpE/IHBIX IPOU3BOJCTBEHHEIX (haKTOPOB
Hpyrue -

XapaKTEPUCTUKU
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IV. CBenennst 06 oprannsanusx — pazpa6oTunkax npoecCHOHAILHOTO CcTaHAapTa

4.1.0TBeTCTBEHHASI OPraHU3ANHA-PA3PAGOTIHK

@on1 HHPPACTPYKTYPHBIX M 06Pa30BATEIBHBIX nporpamMm (POCHAHO), ropox Mockaa

I'enepanbHeIl UpeKTOp CeunapeHko AHapeit ['eHHanbeBHY

4.2. HanMenoBaHus opraun3anuii-pazpaGoTinKon

AO «Baxyymmam», ropox Kazaus, Pecny6mmka Tatapcran

AO «Mapriickuit MAITHHOCTPOUTENBHEIH 3aBO», FOPOJ Homxkap-Ona, Pecy6iiika Mapuii O

AHO «HauwonansHO0e areHTCTBO pa3sBuTHS KBaIM(UKAmii», ropox Mockga

3AO «MHTEK», ropox Caukt-IleTep6ypr

Hmxenepro-texnonorndeckuit nentp OO0 «TexHomomme», ropox Mocksa

Hayuno-npon3Bozacrsennas komnanus 000 «ABAKC», ropox Canxr-Iletepbypr

NN N RN =

OAO «Hay4HO-1IpOH3BOCTBEHHOE 00HEIMHEHHNE «Pamnosnexrponrka» umenu B. Y. Illumkoy,
ropoy Kasans, Pecriybnuka Tatapcran

8  Ob6uepoccuiickoe o6benuuenne pabotopareneii «Poccuiickuii coro3 IPOMBIIUIEHHUKOB H
IpeanpuHUMAaTeNeii», ropoa Mocksa

9 000 «HMIIK XAJITEK», ropoz VIbsHOBCK

10 OO0 HIIII «ITouck-MapI TY», ropon Momxap-Oria, Pecnybnuka Mapwmii Jn

11 OOOP «Poccuiickuii COM03 NPEANPUATHIL H OPraHH3aIMIA XAMAIECKOTO KOMILIIEKCa», ropoa MockBa

12 TTAO «<KAMA3y, ropos HaGepesxusie Uesnsl, Pecrry6iuka Taraperan

13 ITAO «HIIO «Catypny, ropoa Pribunck, SIpocnackas o6nactb

14 IIAO «¥YpumcKoe MOTOPOCTPOUTENHHOE NPOH3BOICTBEHHOE 0ObEAMHEHHEY, ropon Ya,
Pecny6imuxa Bamkoprocran

15 OI'AOY BO «Ypansckuii penepaibHbli yauBepcuTeT HMeHH nepsoro IIpesunenta Poccnn B. H.
Enbnuaay, ropog ExatepunGypr

16 ®I'BOY BO «IloBomkckmii Tocy1apcTBEHHBIA TEXHONOTHIECKHH YHUBEPCHTETY, Topox Momkap-
Oua, Pecriy6iika Mapwit D1

17  ®I'BY «BHHUM oxpaHbl # 3KOHOMHKH Tpy/a», Topos MockBa

! O6mepoccuiicknuit KIacCH(UKATOP 3aHSTHIA.

> O6mepoccuiickuit KI1accU(HKATOp BUIOB IKOHOMUYECKOI eATEIbHOCTH.

? Ilpukas Mumnsapascoupassutus Poccun ot 12 ampemnst 2011 r. Ne 3028 «O6 yTBepskIeHMH TepedHel BPEAHBIX H (HIH)
OMACHEIX MPOM3BOACTBEHHBIX (JaKTOPOB M paGoT, MPH BEIOJIHEHHH KOTOPHIX MPOBOJATCA 00sA3aTebHbIE TIPeABAPHTEIbHEIE H
NEPUOANIECKHE MEIUUMHCKHE OCMOTphI (0OcnemoBanus), W Ilopsaiaka NpoBeAeHUs O6GA3ATENBHBIX IPEIBAPHTENBHBEIX H
NePHONMYECKUX METUIMHCKUX OCMOTPOB (0o0cnenoBanmii) paGOTHHKOB, 3aHATHIX Ha TOKENBIX paborax W Ha paboTax c
BpeAHBIMM M (WIM) ONACHBIMM YCITOBHAMH Tpyda» (3apeructpupoBan MumroctoM Poccmnm 21 oktabps 2011 r.,
perucTpanuonHbii Ne 22111), ¢ u3MEHeHUsIMY, BHECEHHBIMHM NpukasamMu Mumsapasa Poccuu ot 15 mas 2013 r. Ne 296H
(3apeructpupoan Muntocrom Poccuu 3 mons 2013 r., peructpanmonHsii Ne 28970) u ot 5 nmekabpst 2014 r. Ne 801H
(3apeructpuposan Muntoctrom Poccuu 3 despans 2015 r., peructpaumonHsiit Ne 35848).

Hocranosnenne Muntpyaa Poccun, MutoGpasosanus Poccuu ot 13 sHsaps 2003 r. Ne 1/29 «O6 yTBepx aeHHH IMopsinka
00y4eHHs 110 OXpaHe TPy/a U NPOBEPKH 3HAHUIl TpeGOBaHMIT OXPaHHI TPy/a PAGOTHHKOB OPTAHH3ALHID (3aPETHCTPHPOBAHO
Munroctom Poccun 12 deppans 2003 r., peructpanmonnsiit Ne 4209), ¢ H3MEHCHHAMHE, BHECEHHBIMH npuka3zoMm MuHTpyna
Poccnn, Muno6praykn Poccum or 30 Hos6ps 2016 r. Ne 6978/1490 (3apeructpupoBan Mumtoctom Poccnn 16 mexabps
2016 r., peructpanuonssrit Ne 44767).
> Enuuerit KBaTH(UKALMOHHEIH CTIPABOYHMK JOJDKHOCTEH PYKOBOAMTENEH, CHELMAINCTOB H CITyKAIIHX.

8 O6mepoccuiickuit Kiraccudukarop npodeccuii paboumx, KODKHOCTEHN CITyKAlIMX M TApU(HBIX pa3pAIoB.
7 O6mepoccHiickuit KIaCCHOHKATOp CIeNHAIbHOCTEN M0 06pa30BaHHMIO.




