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III. XapakTepucTika 0606eHHBIX TPYAOBLIX PyHKIMH

3.1. O606mennas TpyaoBas GpyHKuHA

IIpoBenenue uccienoBanmit u paspaboTka
Hammeropamme | JKCIEPAMEHTALHBIX 06pa3noB | Kon A Vposens 5
HaHOCTPYKTYpHUpOBaHHBIX PVD-nokpeiTuii KBanuQuKaLmu
C 3aJJaHHBIMH CBOHCTBAMH
Tpoucxoxnenue
0600ImEeHHOI TPY0BOit Opurunan = X i 3aMMCTBOBAHO U3 OPHUIHHANA
(yHkumn |
Kon Perucrpanmonusrit
OpUruHajia HOMEp
npo(heCCHOHATBLHOTO
CTaHAapTa
Bo3mokHbIe Wmxenep-uccienoparens
HaHMMEHOBaHUS
JOJDKHOCTEI,
npodeccwuit

Tpe6opanus x
00pazoBaHHIO U
O0YUYECHHIO

Briciiee o6pasoBanue — GakanaBpuat

TpeboBanus x
OIIBITY
NIPaKTUYECKOH
paboThl

Oco6ble ycnoBus
JoITycKa K pabore

lIpoxoxnenne o6s3aTeIbHBIX MpeBAPHTEIBHBIX (pu nocTymnneHun Ha paboTy) U
HEPUOAMIECKHX MCIUIIMHCKEX OCMOTPOB (00CIeNoBaHMIT), a TAaK)Ke BHEOYEPETHbIX
MEIMIUHCKAX OCMOTPOB (00C/IE0BaHNI) B IOPSIKE, YCTAHOBICHHOM
3aKoHoIaTenscTBoM Poccuiickoit ®eneparun’

IIpoxoxnenne mHCTpyKTaXxa Mo oxpare Tpyaa®

Hpyrue

XapaKTEPUCTHKH

PexoMenyercs nononHnTensHOE IpodecCHOHATBHbIE o0pa3oBaHUe — MPOrpaMMBI
TOBBIMICHUS KBATM(PHUKAIAY 110 IPO(GUITIO AESTEIBHOCTH

HOHOJ’IHI/ITCJ'IBHBIC XapaKTCpUCTHUKU:

Haumenosaunue Kon HaumenoBaHue 6a30B0ii IpyNIIbI, JOIDKHOCTH (npodeccun) umn
JIOKyMEHTA CHENMATLHOCTH

OK3 2141 WHxeHepr! B IPOMBINUIEHHOCTH M Ha IIPOM3BO/ICTBE
2145 HHxeHepbl-xuMuku

EKC® - WmxeHep 110 HayYHO-HCCIEAOBATENBCKOM HHOPMAIK

OKIIJITP® 22488 WnxeHep-uccienoBarens
22587 VHKxeHep 0 KOHTPOJIBHO-H3MEPHTEIBHBIM prudopaM M aBTOMAaTHKE
22623 UmxeHep o HayYHO-TEXHUYECKOH HHpOPMAIUH

OKCO’ 2.22.03.01 | MarepuanoBeaeHue U TEXHOJIOTHH MaTepHaIoB
2.28.03.01 | HaHOTEXHOJIOTMH H MEKPOCHCTEMHAS TEXHHKA




3.1.1. TpynoBas ¢pynxknus

Haunmenosanue

Ot60p 06pa3uos u
NMPOBEJACHUE UCCIIEA0BAHUH
XapaKTEPUCTHK aHAJIOTOB

VYposenb

Koxa A/01.5 (moypoBeHs) 5
KBaJ(pUKa K

IMpoucxoxnenue
TpYAOBO# QyHKIMU

PVD-nokpsiTHii

| Opurunan X | 3auMCTBOBAaHO M3 OpMIHHANA
!

Kon PeructpanuoHHblit HoMep
OpHTHHAJTa Npo¢eCCHOHATEHOTO
CTaHaapTa

Tpynossie
JEeNCTBHS

CucremMaTu3anus XapakTepHCTHK aHAJIOTOB PVD-nokpeITHii METOAOM IATEHTHBIX
HUCCIICIOBAaHUH

BbI60p METOJI0B 9KCIIEPHUMEHTAIBHEIX HCCIICAOBAHMI aAHAJIOTOB PVD-noxperruii

OT160p 06pasnos anagoros PVD-nokpeITuit aj1st IpoBeaeHAs SKCIIEPUMEHTATBHBIX
HCCIeTOBaHUM

IIpoBesieHHE CIIEKTPANLHOTO aHAM3a 0OPA3NOB AHATIOTOB PVD-noxperrait

Onpenenenre reoMeTpHYECKHX XapaKTEpPUCTHK TMOKPHITHS OOpPAslOB aHATOTOB
PVD-noxpsrruii

Onpezenenne MEKpOTBepaOCTH 06pa3ioB ananoros PVD-mokpeITHii

Onpeznenenne koddpduuueHTa TpeHHs, NapameTpa NIEPOXOBATOCTH 06paznos
anayioros PVD-nokpeITwHii

Omnpenenenne  ONONTHATENBHBIX — XapaKTEPHCTHK obpasunoB anamoroB PVD-
MOKPBITHH

OdopmieHne oT9eTa 0 MPOBENEHHOMY aHATH3Y XapaKTEPHCTHK aHAIOToB PVD-
ITOKPBITHI

Heobxonumebie
YMEHHS

ITpuMEHSITE METO/IBI H3YUEHNs BITHSHUS IAPAMETPOB HAHECEHUS HAa MOP(OIOTHIO,
CTPYKTYpY, COCTaB M CBOKCTBA NMOKDHITHH ISl BBIOOpa IapaMeTpoB MONyYEHHS
HaHOCTPYKTYpHPOBaHHBIX PVD-mokpeiTuii

IIpUMeHATE MeTONBI HCCNENOBaHMS YCTOHYHBOCTH OZHO- M MHOFOCIOMHOM
CTPYKTypbl PVD-NoKpbiTHii /19 ONpeieIeHHs N3HOCOCTOMKOCTH ITIOKPBITHS

Hpoussonute o160p o06pasuoB anamoroB PVD-HOKpHITHI s IIPOBE/ICHUSA
71a00paTOPHBIX HCC/IEAOBAHMIM

HeoGxoaumeie
3HAHHA

Merozp! puzmaecKoro ocaxeHus! MOKPHITHI M3 TAPOBOM (ha3kl

Merons1 usyuenus ocoGeHHOCTel paspymieHus PVD-mokpeituii B YCJIOBHSIX
SKCIUTyaTaluu

IlpuHuMn W STamel OpoOBeJEHMS MeETALIOrpadHUYECKHX HCCieoBanuii PVD-
ITOKPBITUI

OcHOBHEBIE TIPUHIIAIIBI B3aHMOCBSI3H COCTaBa, CTPOCHHUA U CBOJMCTB MaTepuajioB U
3aKOHOMEPHOCTU MX U3MCHEHUH TP BHCIITHHUX (I)I/ISI/IKO-XHMI/I‘ICCKI/IX BO3/ICUCTBHIX

COI[Cp)I(aHI/Ie, IIOPAIOK  MIPOBCACHUS  HATCHTHLIX HCCHCHOBaHHﬁ; MCTOOBI
O(l)OpMIIeHI/ISI OTYCTA O IATCHTHLIX UCCIEJOBAHUIX

H3zyuenne tpeGoBanumit notpeduteneii K PVD-nokpeITHAM METOIOM MATEHTHBIX
HUCCIeIOBaHAH

TpeboBanus CHCTEMBI KOJOTHYECKOTO MEHEIKMEHTA M CHCTEMBI MEHEKMEHTA
IIPOU3BOACTBEHHOM OE30IIaCHOCTH U 3JI0POBbA

Hpyrue
XapaKTePUCTHKH




3.1.2. TpyaoBas dpynxuus

DopMUpPOBaHHE CPABHUTEILHOMH
OLleHKH 3 (heKTHBHOCTH
BO3MOKHBIX HallpaBJICHHUI YpoBer

. (nonypoBeHs)
HCCIICIOBAaHUI HOBBIX S —
HaHOCTPYKTYpHUpOBaHHBIX PVD-
MOKPBITHH

Haumenosanne

Iponcxoxnenue
TPYAOBO# QyHKIMHK

‘Opurunan 3aMMCTBOBAaHO M3 OPHUIMHAIA

Kon PerucTpaMoHHEIi HoMep
OpHUTHHAJA npogeccCHOHAIEHOTO
CTaHAapTa

Tpynossre Bei6op o6opynoBanus st noiydenns PVD-TOKPBITHS ¢ 3a1aHHBIMH CBOMCTBAMY
aeficTBus 110 TEXHUYECKMM XapaKTePUCTHKAM

BoiGOp MOCTYNHBIX TEXHOJOrMH JUIL  TNOATOTOBKH  IOMIONKKH (paboueii
IOBEPXHOCTH 0GBEKTA) K HAHECCHUIO HAHOCTPYKTYPHUPOBAHHBIX PVD-nokpeituit
Br160p MeTON10B O1eHKH 3 PeKTUBHOCTH BO3MOXHBIX HAIIPABIECHUI HCCIIE0BAHMS
HOBBIX HAHOCTPYKTYPHPOBAaHHEIX PVD-nokperruii

W3yueHne NOCTYNHBIX TEXHOJNOTHH HAHECEHHS HAaHOCTPYKTYpHPOBaHHEIX PVD-
ITOKPBITH

IIpoBesieHre TEXHHKO-3KOHOMHYECKOTO pacdeTa H CPaBHHTENBHOTO aHATH3a
AIETCPHATHBHBIX METOJIOB NIOTyYCHHS HAHOCTPYKTYPHPOBaHHBIX PVD-nokpeiTuii
OmpeneneHne  5KONOTHYECKMX PHCKOB H  OTXOJOB, obpasyrommxcs  pu
AIbTCPHATUBHBIX METOJAX MOJIYYCHHUS HAHOCTPYKTYPHPOBaHHBIX PVD-1oKpEITHIA
OdopmieHre UpemTONKEHAH O HEOOXOAUMOCTH 3aKyNIKH O0OpyIOBaHMS H
pa3pabOTKH (3aKyNKH) TEXHONOTHH HaHECEHHS HaHOCTPYKTYpPHPOBaHHEIX PVD-
MOKPBITHH

Heobxonumerie OreHUBATE TEXHHYECKYIO M SKOHOMHUECKYIO I1€71ec006Pa3HOCTD BHEJPEHUS] HOBBIX
YMEHUSA TEXHOJIOTHi nonydeHus: PVD-nokperTuii

OuennBaTh BO3MOXHOCTH IIEPEPabOTKH M aalTaIiy 3apyOeXHBIX TEXHOJIOTHH
IOATOTOBKH TIOMIOXKKH (pabouel MoBepXHOCTH 0OBEKTa) M HaHecemus PVD-
IOKPBITHI

IlpumMenaTh  MeTONBl  ONTHMH3ANMH H  CTATHCTHYECKOTO IJIAHUPOBAHUS
OKCIIEPUMEHTOB ISl 00ecIeeHns TpeOyeMbIX WM HAWIydIIHEX NapaMeTpoB PVD-
TOKPBITHI

1IpOU3BONIMTE CPAaBHHTENBHYIO OLEHKY JKOJTOTHYECKHX PHCKOB H OTXOIOB,
00pa3syronmxcs NPy ATbTEPHATHBHBIX METONAX noiy4enus PVD-nokpsrruit
BribupaTh METOIMKHM M KPHTEPHH OLIEHKH ANbTEPHATHBHBIX METOJIOB IIOJIyYeHHS
PVD-nokpsituii

Heobxomumerie CTaHpapTel, NMONOXEHHS, METOIMKH, WHCTPYKLMH, PYKOBOICTBA, HCIOJIB3yEMBIE
3HAHHS npu pa3paboTke HOBEIX PVD-nokpeITHit

Metonbl GopmupoBaHns HEOGXOAUMOr0 XHMHYECKOTO COCTABA IOBEPXHOCTHOTO
cios (mozciost) PVD-nmokpeITuit

DuU3MKO-XUMUIECKHE CBOWCTBA CTPYKTYpPOOOPa3OBaHHS MIOBEPXHOCTHBIX CJIOEB
PVD-nokpeITHii B 3alaHHOM HanpaBIeHUH

MeTozs! noBbITIEHHs] MEXaHUYECKHX XapaKTEPHCTHK PVD-nokperrnii

Merozbl moBbIIeHAs CTORKOCTH PVD-TOKPHITHIE K pa3iduHbIM arpecCUBHEBIM
cpegam

MeToB! ONTHUMH3AIIH CTATHCTHYECKOTO IUIAHUPOBAHHUS SKCIICPUMEHTOB
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Meronpt hopmMupoBarys aAre3HOHHOTO MOACIOS yI PVD-mokpsITHit
TpebGoBaHus CHCTEMBI KOJOTHYECKOTO MEHEIKMEHTa M CHCTEMBI MEHEKMEHTA
IPOU3BOJICTBEHHOH O6€30IIaCHOCTH U 3/I0POBBS

Hpyrue
XapaKTEPHUCTUKH

3.1.3. TpynoBas pyuxnus

HawnmenoBaHue

Paspabotka penentypsr

HaHOCTPYKTYpPHUPOBAaHHBIX
PVD-IIOKpBITI/II/IUC KBATHHKAIIH
3a[JaHHBIMH CBOHCTBAMM

YposeHs
Kon A/03.5 (momypoBeHb) 5

IMpoucxoxaenue
TPpyA0BO# QyHKIMH

- Opurunan X 3anMCTBOBaHO W3 OpHTHMHANTA

Kon PeructpaimonHsiit Homep
OpHIHHAJIA npoecCHOHANTBHOTO
CTaHAapTa

Tpynossre
JAEHCTBHUSA

Omnpenenenne mokxasarelell KadecTBa HOBBIX HAHOCTPYKTYPHPOBaHHBIX PVD-
HOKPBITHH B COOTBETCTBHH C TEXHHYECKHUM 3aIaHUEM Ha pa3paboTKy

Omnpenencuue 9KCINIyaTallMOHHBIX XapaKTepUCTHK HOBBIX
HaHOCTPYKTYpHPOBaHHBIX PVD-nokpriTuit

11o160p KOMIIOHEHTOB JUIsl HOBOIO HAHOCTPYKTYPHPOBAHHOr0 PVD-NOKpHITHS
IIpoBenenne pacueTa KOMIOHEHTOB JUIs HOBOTO HAHOCTPYKTYPHpPOBaHHOrO PVD-
IOKPBITHS

Odopmiienne penenTypsl HaHECEHHST HAHOCTPYKTYPHPOBAHHBIX PVD-nokpsrtuit

Heobxoaumele
YMEHHUS

IIpon3BoauTh aHAaMM3 PELENTYp HCXOAT M3 KOHKPETHBIX TEXHHYECKHX TpeGOBaHMUiA
K PVD-nokpsrruio

IIpumeHsTs MeToAb! 10AGOPa M pacdeTa KOMIIOHEHTOB JUI HOBBIX PVD-mokpbiTHit
HIpuMeHsTs METO/IBI HCCIIeJOBaHUI U HenBITanmi PVD-noKpeITHit

OdopmaTe moKyMeHTanMIo mo pa3paboTKe HOBBIX PVD-nokpeiTuii B mopsxe,
YCTaHOBIIEHHOM HOPMATHBHLIMM JOKYMEHTAMH OpraHu3alii

Heobxonumebie
3HAHHSA

OcHoBHEBIE IIPUHIATIBEI B3aHUMOCBSI3H COCTaBa, CTPOCHHA H CBOMCTB MaTe€pHalioB U
3aKOHOMEPHOCTH UX U3MCHEHUI IIpU BHCHTHHUX Q)HSHKO-XPIMH‘ICCKI/IX BO3JICHCTRUIX

Texnuueckme ycnoBus, mporpaMMa W METOJIMKA HCIBITAHHIH, TEXHOIOTHYECKHI
pernaMeHT HaHeceHus: PVD-nokpeiTuii
PernamenT pa3paboTku HOBBIX PVD-nokphITHil

TpeGoBanua cHCTEMBI 3KOJOTMYECKOTO MEHEIKMEHTA M CHCTEMBI MEHEIKMEHTA
IPOHU3BOACTBCHHOM O€30MIaCHOCTH U 3I0POBBS

Hpyrue
XapaKTePUCTHKH




3.1.4. TpynoBas ¢pyuxuus

HaumenoBanue

IMpoucxoxnenne
TpynoBoit QyHKIMHU

IToaroToBka u H3roTOBICHHE
9KCIIEPUMEHTATIBHBIX 00pa3I[oB

HAaHOCTPYKTYPHPOBAHHBIX | KBATHGHKAIMH
PVD-noxpertuii

VposeHs
Kox | A/04.5 | (monyposens) 5

Opururan X 3auMCTBOBaHO W3 OpMrHHANA

Kon PeructpanuoHHslii Homep
OpHIHMHala HpOQECCHOHATLHOTO
CTaHZapTa

TpynoBeie
JeHCTBUSA

Onpenenenre TMNa HAHOCTPYKTYPUPOBAHHBIX PVD-nokpeiTait AN HaHeceHHs Ha
HOJUTOXKKY (pabodyio IIOBEPXHOCTh OOBEKTA)

1lon6op MaTepraioB 111 HAHECEHUS HAHOCTPYKTYPHPOBAHHBIX PVD-nokpeituit

Odopmienne sckusa (deprexa) KaToa

Odopmrienre 3ckm3a (depTexa) OCHACTKH IS 3aKpeTlIeHHsT 0GbEeKTa B KaMepe

Br160p napaMeTpoB BHYTPHKaMEPHOi OUHCTKH 06beKTa

Ilon6op apaMeTpoB HOJIOTOBKH IIOBEPXHOCTH JUISt HaHECEHUs
HaHOCTPYKTYpHUPOBAHHBIX PVD-nokperruii (BHEekamepHas MOATOTOBKA):
YIBTPa3ByKOBast MOKKa, CyIiKa, 06e3B0XHBaHHE, IPeIBAPUTEIbHEIA HATPEB

BEr160p pexnma HaHeCeHHs HAHOCTPYKTYPHPOBaHHBIX PVD-moKphITHiIt

BriGop paGodero u peakIMOHHOTO ra3a, €ro KOHIEHTPALMH, CTENCHH BaKyyMa,
BPEMEHU OTKAUKH

Honyyenue sKCIepUMEHTANBHBIX OOPAa3slOB HAHOCTPYKTYPHPOBaHHBIX PVD-
TIOKPBITHH IIPH Pa3IMYHBIX PEXHMAX HAaHECCHHS

CocrtaBieHne TEXHONOTHYECKOM JIOKYMEHTAIHH IS HM3TOTOBJICHUS
9KCIEPHMEHTAIILHEIX 00pa3noB PVD-mokperruii

PaspaboTka mNporpaMMBI M METOMMKM WCCIEJOBAHHH OKCIIEPHMEHTATBHBIX
ob6pasnoB PVD-nokprrtuii

Odopmnenue oTdeTa 1O HM3rOTOBIEHHIO SKCIEPHMEHTATBHBIX  OOpPAa3LOB
HaHOCTPYKTYPHUPOBaHHBIX PVD-nokpbITuii

Heobxoaumele
yMeHUs

Ilonb30BaThcst  1AOOPATOPHBIMH,  UCCNENOBATENCKHMH,  CTEHIOBBIMH 1
JAOBOJOYHBIMM METOJAaMH HCIIBITAHHH SKCIIEPUMEHTAIBHBIX 06pasios PVD-
HOKPBITHH B YCIIOBHSIX IIPOU3BOICTBA

IIpoBOZMTE HMCHBITAHAS OKCIEPHMEHTANBHEIX 00pa3simoB PVD-NOKpeITHH B
YCIIOBHSAX 3KCIUTYaTaIlil

Omnpenenats 06beM U copep)KaHHE HCHOBITAHHM JKCIEPHMEHTATBHBIX OOPasIoB
PVD-nokpsrtuit

OdOopMIIATE TEXHOMOTHYECKYIO JOKYMEHTALHIO Ha IKCIIEPHMEHTATBHEIH 00paser

Odopmnare TpeGoBaHHs K TEXHAYECKOM 6a3ze IS MOTydeHHs KCIePHMEHTAIBHBIX
o6pasnoB PVD-nokperTuit

Heobxonumele
3HAHUS

Crannaptel, IMONOXEHHS, METOJUKH, WHCTPYKIHH, PyKOBOJICTBA, HCIOJB3yeMBbIE
1pH pa3paboTke HOBBIX PVD-noxperTuit

IlpaBuna pa3paboTKM TEXHHYECKOH IOKYMEHTALMM HA MATEpHAIbl C Y4ETOM
CTaH/AapToB, cnenyduky PVD-nokphiTHii, OpraHu3aluy OPOU3BOACTBA HAHECECHHS
PVD-nokpeituit

PernameHT pa3paGOTKH TEXHOJOTHYECKOM JOKYMEHTAIMH 3KCIIEPUMEHTAIBLHOTO
obpasia PVD-niokperrii

OCHOBHBIE M BCIOMOTaTENbHBIE TEXHOJIOTHYECKHE JOKYMEHTHI UIS TIONyYCHHS
OKCIIEPUMEHTAIBHOTO 00pa3ua PVD-nmokpeiTuit
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Tpebosanus, mpenwsBideMsle K  IPOIEAYpaM KOHTPOJE H  HCHBITAaHHH
OKCHEPUMCHTAILHEIX 00pa3noB PVD-mokpertuii

TpeboBanus cHCTEMBI KOMOTHYECKOTO MEHEKMEHTA M CHCTEMBI MEHEKMEHTA
POU3BOACTBEHHON 6€30MaCHOCTH U 3I0POBbS

Hpyrue -

XapaKTCPUCTHKH

3.1.5. Tpynosas ¢pynxuus

Ormpenenenne xapakKTEpHCTHK
HAHOCTPYKTypupoBaHHOro PVD-
ITOKPBITHS IKCIIEPUMEHTAIHHOTO
o06pasiia, BHECCHHE YposeHk
Hammenopanne Kon A/05.5 (nomypoBeHs) 5
HEOOXOAUMBIX KOPPEKTHB B KBRTH(HKAHH
PEUENnTypy IJisl U3TOTOBJICHHUS
TeCTOBOro obpasna PVD-
MOKPBITHS
TporcxoxerHe o
NP — PHrHHAT X §3aI/IMCTBOBaH0 U3 OpUTHHANa
| Kox Peructpauuonnsiit Homep
OpHUrHHajia HpOQ)eccnonaanoro
CTaHaapTa
TpynoBsie IIpoBenienre creKTpanbHOrO aHanmMsa I ONPEACITEHHMS XHMHYECKOrO0 COCTaBa
JeiicTBus PVD-NOKpPBITHS 9KCIIEPUMEHTAIILHOTO 06pasia
Onpenenenne TEOMETPHUUECKHIX XapakTEePUCTHUK PVD-nokpeitust
9KCIIEPUMEHTATILHOTO 00pasia
Onpenenenne MHKpOTBepAOCTH PVD-HOKpHITHS 3KCEPHMEHTATHHOrO 06pasna
IIPH Harpy3Ke
Onpenenenre kodbduireHTa TpeHHs, mDapaMeTpoB INEpoxoBaTocTH PVD-
HOKPBITHA IKCIEPUMEHTAIBHOTO 00pasia
Comnocrasnenue MOJIy9EHHbBIX XapaKTEPUCTHK PVD-nokpsitus
SKCHEpPUMEHTAILHOrO 00pasia U aHanora PVD-NOKpEITHS Ui OmpeeieHus Nean
3KCIIEpUMEHTA
Ilepenaia HOBOH pemenTypsl B IPOM3BOJACTBO JJIS H3TOTOBJICHHS TECTOBOTO
obpasua PVD-nokpertus
Heobxoaumbre Onpenensate BiHAHME 106aBOK Ha (GOPMHPOBaHHE CTPYKTYPHl M CBONCTB
YMEHUS HaHOCTPYKTypHpoBaHHOro PVD-nokpsiTis
ITpruMeHATh METOABI OTIpeIeIEH S aTE3UU PVD-nokpertus
IlpumeHsaTs  METOAB! ~ HAHOMHIACHTHPOBAaHUS  (MPOBEPKA  MHKPOTBEPIOCTH,
HaHOTBEPAOCTH, MOAYJISl YIIPYTOCTH)
IIpoBoauTh HCHBITaHHS HA TPHOOMETpE /Ul ONpeneieHHs Ko3(pUIHeHTa TpeHns
Marepuaia
Ionb3oBaTbCs MeTOJaMM MeTAILIOrpahM4eckoro aHaiu3a IS OIpeAeIeHUS
XUMHYECKOro coctaBa PVD-noxpriTus
Heobxoaumeie Metone! ompezeneHHs XapaKTepUCTHK IIOBEPXHOCTHOro cios (mozacios) PVD-
3HAHUA ITOKPBITHI
DH3HUKO-XUMHIECKHE CBOWCTBAa CTPYKTYPOOOpa3OBaHHs IIOBEPXHOCTHBIX CIIOEB
PVD-nokpbITHii B 3aJaHHOM HAIPABICHUN
MeTobI NOBBIIICHHS MEXaHHIECKHUX XapaKTepucTHK PVD-okphITHit
MeTtoas!l moBRNIIEHMS CTOMKOCTH K pa3lMYHBIM arpecCUBHBIM cpegam PVD-
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IIOKPBITHI

Merozs! GpopmMupOBaHHS aATE3HOHHOTO MOACION U1 PVD-TIoKphITHil

Tpe60BaHI/I$I CHCTCMBI 3KOJIOTHYCCKOIr0 MEHEIKMEHTA M CHCTEMBbI MEHEDKMEHTA
MPOU3BOACTBECHHOMN 6€30IacHOCTH U 340POBBA

Hpyrue

XapaKTEPUCTHKH

3.2. O6o0mennas Tpynosas GpyHKOHUs

OtpaboTka HOBEIX
HanmeHoBaHue HAHOCTPYKTYDPHUDOB IX Ko B Yposensb 6
PYKTYPHPOBaHHE A KBaIU(HKALMH
PVD-nokperTuii
Ipoucxoxnenue
0000611eHHOH Opuruxan X 3aMMCTBOBAHO U3 OpUTHHANA
TPYJAOBOH QyHKIIM
Kon PeructpanmonHsIii HoMep
OpUTHHAIA Npo¢eCCHOHAILHOTO
CTaHHapTa
Bo3moxubie Hmxenep-TexHonor
HaHMCHOBaHUS
JOJKHOCTEH,
npodeccuii

TpeboBanus x
00pa3oBaHHUIO U
O00yUYEeHHIO

Beiciee o6pa3oBanue — GakanaBpuaT

TpeGoBanus x
OIIBITY
IIPaKTUYECKOM
paboThl

Ocobrle ycinoBus
JIOIyCKa K pabote

Hpoxoxnenne 06s3aTeNbHBIX IPeABAPUTENBHBIX (IPU TIOCTYILICHHH Ha paboTy) H
HNEPHOAMICCKHX MEJMITMHCKUX OCMOTPOB (00CIeI0BaHuiT), a TaKKe BHEOUYEPEHBIX
METUIHHCKUX OCMOTPOB (00CIe0BaHuUit) B MOPSJIKE, YCTAHOBIEHHOM
3aKoHOJaTeNnsCTBOM Poccuiickoit @eneparu

IIpoxoxIeHuEe HHCTPYKTaXa I10 OXpaHe TPpy/a

Hpyrue
XapakTEPUCTHKHU

Pexomennyercs nononautensHoe nmpodeccuoHabHbIE 06pa30BaHHE — HPOrPAMMEL
HOBBIMICHAS KBUTHQUKALIY 10 TPODHIIIO AEATENLHOCTH

I[OHOJIHI/ITCJILHBIG XapaKTCPpUCTUKH

Haumenoanue Kon HanmMenoBanne 6a30B0ii rpyHITBL, JODKHOCTH (IIPOQPECCHH) HIIH
JIOKYMEHTa CIENHAITBHOCTH
OK3 2145 VHxeHephl-XuMHKH
EKC - HnxeHep-TexXHOJIOT (TEXHOJIOT)
OKILATP 22544 HmxeHep 110 BHEIPEHUIO HOBOH TEXHUKH U TEXHOJIOTHH
OKCO 2.22.03.01  MarepHaoBeACHHE U TEXHOJIOTHH MATEPHATIOB
2.28.03.01 HaHOTEeXHOIOTHH ¥ MHKPOCHCTEMHAS TEXHHKA
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3.2.1. TpynoBan ¢pynxuus

Bri6op MeTonoB u
000pyI0BaHuS /Ul IPOBEICHHS v
. poBeHE
HCHBITAHUM IKCHECPAMEHTATBHEIX
Haumenopanue 5 p Kon B/01.6 (momypoBeHs) 6
00pasuos KBaTH(pUKALHH
HaHOCTPYKTYpHPOBaHHBIX PVD-
MOKPBITHI
[poucxoxaeHue
p KA _ OpuruHan X | 3aMMCTBOBaHO M3 OpHMIMHANA
TPYZIOBO# QyHKIMH j ;
Kon Peructpaumonnsiii
OpHruHana HOMep
NpohecCHOHAIBHOTO
cTaHaapra
TpynoBeie UccnenoBaHue MeTONOB, INPUMEHACMBIX B OpraHM3alMHi JUisl IPOBEACHHS
JeUCTBRUS HCIBITAHNH SKCHEPUMEHTANBHBIX 06pa3noB PVD-nokpeITHii

Beibop 6o pa3paGoTka METONOB HMCIEITAHHS 3KCHEPHMEHTAIBHBIX obpa3nos
PVD-nokpertuii

BLIGOp TeXHOIOTHYECKOTO 0GOPYIOBaHKS M CPENCTB M3MEPEHHMIE IS IPOBEAEHHAS
UCTBITAHAH SKCIIEPUMEHTAIBHBIX 00pa3noB PVD-nokperthit

Heobxoaumere HIpAMEHATE METOIE! HCIIBITAHAH IKCIEPUMEHTATBHBIX 00OPa3LOB PVD-nokpertuit
YMeHHS IIpuMeHsATE  KOHTPOIBHO-H3MEPHUTENBHOE  OGOPYNOBAaHHE Ui IIPOBEJICHUS
HCTIBITAHUH SKCIIEPUMEHTAILHBIX 06pasuoB PVD-nokpsrtuii

1Ipon3BONMTE OIEHKY XapaKTEPUCTHK CBOHCTB SKCIIEPHMEHTAIBHBIX 00pasioB
PVD-nokpsrtuii

OnpenensaTe COOTBETCTBHE XAPAKTEPHCTHK 3KCTIEPHMEHTAIBHBIX obpasuos PVD-
TIOKPBITHH 33JaHHBIM TpeOOBaHHSIM 110 JAHHBIM UCITBITAHHH

Heo6xonumeie YcnoBus  MCHBITAHMH — 9KCIEPUMEHTANbHBIX  0OPasIoB PVD-nokpwiTHid,
3HAHHUA YCTaHOBJICHHBIC HOPMAaTHBHO-TEXHUIECKOH JOKYMEHTaIHEH

Bups! vcnbITanmii SkcnepuMeHTAIBHBIX 06pasiioB PVD-okpsITHit

TepMunbl: KaTeropus MCHBITAHMN, OOBEKT HCTIBITAHMMN, 0Opa3ell /ISl HCIIBITAHUH
IlpaBuia UpUMEHEHHS  KOHTPONbLHO-H3MEPHTENHLHOTO — OOODPYMOBAHHS  JUIA
IPOBEACHHSI UCTIBITAHUN U3HOCOCTOMKHX MOKPBITHI

TpeGoBanus cUCTEMBI YKOIOTHYECKOTO MEHEMKMEHTa H CHCTEMBl MEHEKMEHTA
IIPOU3BOJICTBEHHOM 6€30I1aCHOCTH U 3/I0POBbS

Hpyrue -

XapaKkTepUCTHKH
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3.2.2, TpynoBas pyHKIMs

Hammvenosanue

IIponcxoxacHue
TPYIOBOi PyHKLIH

[IpoBeneHHE CTEHIOBBIX,
HCCIIEIOBATEIBCKHX U
CPaBHUTEIIHHBIX UCIIBITAHUH
JKCIIEPUMEHTANBHBIX 00pa3IoB
HaHOCTPYKTYypHUpOBaHHBIX PVD-
HOKPHITHIA U 00001IeHUE
IIOJIYYCHHBIX PE3YNbTaTOB

Kon

B/02.6

YpoBeHb
(oAypOBeHb) 6
KBTU(UKALIUN

3auMCTBOBaHO H3 OpuruHala

Opurusan X

PerucrpanmoHHsIH
HOMep
npohecCHOHATLHOTO
CTaHZapTa

Kon
OpHUrHHANA

TpyznoBsie
JEACTBUS

Pa3zpaboTka mporpaMMbl CTEHIOBEIX HCHBITAHHHA SKCIIEPUMEHTATIBHBIX 00pa3LoB
PVD-nokpeiTuii 1 METOUKH IIPOBEACHUS aHAJIN3a PE3YJIHTaTOB

IIpoBepka paboTOCIOCOOHOCTH CTEHZOBOrO 0OOpYAOBaHUSI M HNPOBEACHHUSI
UCHBITaHHH 3KCIEPUMEHTAILHBIX 00pa3noB PVD-nokpeITHii no xypHaly

ITon6op peXHMOB  HCCIEHOBATENLCKMX M CPAaBHUTENBHBIX  HCIBITAHHH
JKCIEPHMEHTAIIBHBIX 00pa3oB PVD-nokpeITuii

IlpoBeneHue wuccnenoBaTeNbCKUX MCIBITAHUNR U1 M3YYEHMs OIPEICIICHHBIX
XapaKTEPHUCTHUK CBOMCTB SKCIIEPHMMEHTAIBHBIX 00pa3ioB PVD-nokpeiTuit

IIpoBeneHue UCIBITAHUK AHATIOTUYHBIX [0 XapaKTEPUCTHKAM 3KCIICPUMEHTAIBHBIX
o0pa3uoB PVD-mokpeITHi B HAEHTHYHBIX YCIIOBHSAX IS CPABHEHUS XapaKTEPHCTUK
HX CBOWCTB

OdopmieHne NPOTOKOJIIOB HCHBITAHHN SKCHEPHUMEHTAIBHBIX oOpa3nos PVD-
TIOKPBITHIA

Odopmnenne 00600MIEHHOTO  3aKJIIOYEHHS MO HCIBITAaHHM

JKCIIEpUMEHTAIBHBIX 00pa3noB PVD-nmokpeITuii

pe3yJbTaTaM

Heo6xooumele
yMeHUs

IIpuMeHSTHh METOABI HCTIBITAHUH SKCHEPHUMEHTAIBHBIX 00pa3noB PVD-mokpeiTuit

BpiOupaTh  TeXHHYECKHEe  YCTPOMCTBA  JUIA  IPOBEICHHS  HCIBITAaHHH
SKCIIEpUMEHTAILHBIX 00pasznioB PVD-nokpeituit

[Tpou3BOMUTE OLIEHKY XapaKTEPHUCTHK CBOMCTB 3KCIIEPUMEHTAIBHBIX 00pasioB
PVD-noxkpsrtuii

VCTaHaBIHBaTh COOTBETCTBHE XapaKTCPUCTHK OKCIIEPHMEHTANBHBIX O0pa3lioB
PVD-niokpeITHi 3aTaHHBIM TPpeOOBAHUSM O TaHHBIM UCIBITAHAN

Heobxonumele
3HAHUSI

YcnoBuS MPOBEICHNS HCHBITAHMIA SKCIEPUMEHTATIBHBIX 00pa3noB PVD-nmokperTui,
YCTAHOBJICHHbIC HOPMATHUBHO-TEXHUYECKOH TOKYMEHTALUEH

Bup! ucnpiTaHui SKcepUMeHTIbHBIX 00pa3noB PVD-nokpeiTuii

TepMuHBI: KaTeropus UCHBITAHNH, 00BEKT HCOBITAHUH, 00pa3ell /1 UCIILITAHHA

HpaBI/IJIa IPUMEHCHHS KOHTPOJIEHO-U3MCPUTEIIBHOT'O O60pyI[OBaHI/ISI JJIA
IIPOBCACHHUA HCIIBITAHUM H3HOCOCTOMKHX HOKpBITPIfI

Tpe6GoBaHUs CHCTEMBI HKOJIOTHYCCKOTO MEHEIKMEHTa M CHUCTEMBI MEHEIKMEHTA
TIPOU3BO/ICTBEHHOHN 0€30IIacCHOCTH U 310POBbS

Hpyrue
XapaKkTepUCTUKU
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3.2.3. TpynoBast dynkums

HaumenoBanue

IIpoucxoxaenue
TPyHnoBOH (GyHKIMK

IIpoBeneHue HcnbITaHMIA E
., YpoBeHb
OIIBITHBIX 00Pa3IOB H3IEIHH |
pasil a Kon B/03.6 (momypoBens) | 6
C HAaHOCTPYKTYPHPOBAHHBIMH KBanHpHKALEY |
PVD-HOKPHITHAMH

- Opuruuan X 3aUMCTBOBaHO W3 OpHTHHAIA

Kon Perucrpaumonnsiii
OpHTHHANIa HOMep
Npo¢heCCHOHANBHOTO
CTaHIapTa

Tpynossie
JENUCTBUS

lIpoBeneHre TpeNBapHTENBHBIX HCIBITAHMM ONBITHEIX OOPasOB W3NENHH C
HOBBIMM PVD-TIOKPBITHAMH ¢ LeNbi0 IEPBOHAYATBHOH OLECHKH COOTBETCTBHS
3a/IJaHHBIM B TEXHMYECKOM 33JIJaHUH TPEOOBAHUIM

IIpoBeneHne NPHEMOYHBIX HCIBITAHUN ONBITHBIX OOPasLOB M3JENHil C HOBBLIMH
PVD-NOKpBITHAME C LENBIO OLEHKH BCEX ONMpENENCHHBIX TEXHHYECKHM 3aaHAEM
XapakTepUCTUK B  YCIIOBUSIX, MaKCHMAJIbHO NPUONHXKEHHBIX K pealbHOH
IKCIUTyaTalluu

[IpoBenenre NOMONHMTENBHBIX MCHBITAHMH I ONpEJENEHUS 3HAYEHHS
XapaKTEePHCTHK ONBITHBIX 00pa3loB H3NENMA ¢ HOBBIMH PVD-HOKDHITHAMH C
3aJlaHHBIMH 3HAUCHHUSIMHU TTOKa3aTeleil TOYHOCTH

OcdopmIileHHE NPOTOKOIOB HCIBITAHHM ONBITHEIX OOPa3llOB H3HETHH C HOBBIMH
PVD-nokpertusmu

OdopmiieHne 3aKMIOYEHHs II0 De3yNbTaTaM HCHBITAHME OIBITHBIX OGPa3LOB
U3AETHHA ¢ HOBBIMH PVD-nokpeITHaMu

Heob6xoaumere
YMEHHS

lIpuMeHSTE METO/TBI HCTIBITAHUHA ONBITHBIX 00Pa3LoB U3seHit ¢ PVD-HOKpBITHIME
Boibupath TexHHYeCKHE YyCTpOMCTBA Ul NPOBEAEHHS HCIIBITAHUM OIBITHBIX
oOpasiuos u3zenuii ¢ PVD-nokphIrusaMu

IIpou3BOIUTE OLIEHKY XapaKTePHCTHK CBOMCTB ONBITHBIX OOpa3sLOB H3ACIHH C
PVD-nokperrusamu

YcTaHaBIMBaTh COOTBETCTBHE XaPaKTEPUCTHK ONBITHBIX 00pasiioB m3aemmii ¢ PVD-
TOKPBITHAMH 3aaHHBIM TPEOOBAHHUSAM 11O JAaHHBIM HCIILITAHUH

Heobxomumeie
3HAHUA

YcnoBus MCTIBITaHHE ONBITHBIX OOpa3suoB H3fenuii ¢ PVD-HOKpHITHAMH,
YCTaHOBJICHHBIE HOPMATUBHO-TEXHINIECKOM JIOKYMEHTALIHEH

Bujisl HCTIBITaHMH ONBITHEIX 00pasios usenmii ¢ PVD-OKpHITHAME

TepMuHbL: KaTeropus HCIBITAHAN, OGBEKT MCTIBITAHKI, ONBITHLIH 06pasel H3e/ il
JUIA UCTIBITAHUN

IlpaBunia  npuMEHEHHMS  KOHTPOJBHO-U3MEPUTENBHOTO  OGOpPYAOBAaHHA LIS
IpoBeieHus ucnblTanuii PVD-niokpeituit

TpeboBanns cuCTEMBI 3KOIOTMYECKOr0 MEHEKMEHTa M CHCTEMBI MEHEIKMEHTA
IPOU3BOACTBEHHOMN 0€30IIaCHOCTH M 310POBBA

Hpyrue
XapaKTEPUCTUKH
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3.2.4. Tpynosas ¢pynkuus

HaumenoBanue

Ipoucxoxnenue
TPYnOBO#t QyHKIMH

Paspa6otka n opopmienne
JIOKYMEHTALMK 110 BHEAPEHHUIO
HOBBIX HAHOCTPYKTYPHUPOBAHHAIX
PVD-nokpeiTuit B npon3BoacTBo

VYpoBeHb
Kox B/04.6 (momypoBeHs) 6

KBauuKalu

OpwuruHan X 3aHMCTBOBAaHO U3 OPHUTHHATA

Kon PeructpaunonHbIit
OpHUTHHAJIA HOMEp
npodhecCHOHANTBEHOTO
cTaHIapTa

TpynoBrie
JEHUCTBUS

O606menne TpeGOBaHMM K KauyecTBYy HOBBIX HAHOCTPYKTYpHPOBaHHBIX PVD-
ITOKPBITUI

PazpaGoTka HHCTPyKUMM 1O JOCTHXKCHHMIO BBIXOHBIX [IapamMeTpPOB  HOBBIX
HAHOCTPYKTYPHUPOBaHHBIX PV D-mokpertuii

PaspaboTka 1 opopmieHue TexHIYECKOH OKYMEHTAIMH [0 KOHTPOJIIO Ka4ecTa H
[IPHEMKC TOTOBBIX H3JIENMii C HOBBIMH HAaHOCTPYKTYPMPOBaHHBIMH PVD-
IOKPHITHSIMH

Pa3pabotka u 3amonHenue BefoMocTed OCHACTKM, OGOPYNOBaHHMS U HAHECEHHS
HOBBIX HAHOCTPYKTYPHPOBaHHEIX PVD-nokpriTHii

PaspaGoTka u 3amonHeHwe BeIOMOCTEH YIETbHBIX HOPM pacxoja MarepHaia,
clelMbUIMPOBAHHBIX HOPM pacxofla MaTepHalld, KOMILIEKTOBOYHBIX KapT nJs
IIPOM3BOACTBEHHOTO mmporecca MTOATOTOBKH H HaHECEHUS HOBBIX
HAaHOCTPYKTYpHpOBaHHBIX PVD-nokperruit

Paspabotka m odopmicHHE TEXHONOTHYECKMX HMHCTPYKIMA IO pabore ¢
000pyZI0BaHHEM JUTS HAHECEHHS HOBBIX HAHOCTPYKTYPHPOBAHHBIX PVD-OKpHITHIt

Heob6xonumsie
YMEHHS

llpumensats QopMbel H mpaBwia OoQOpMIIEHHS JOKYMEHTOB CHELHAILHOTO
Ha3HAYCHHUsA, HCIONB3YeMBIX IPM HOPMHMPOBAHHM pacxola MaTepuHaia s
ITpou3BO/ICTBa HOBBIX PVD-nokpsiThit

O¢opMsaTh BEJOMOCTH OCHACTKM NPH BHEAPEHHH HOBBIX PVD-HOKpsITHH B
IIPOU3BOJCTBO

Heobxonumeie
3HAHUS

MapuipyTtHoe, MapIIpyTHO-OIIEPAHOHHOE, OIlepalliOHHOE OIIACaHHE
TEXHOJIOTHYECKOTO nponecca HaneceHUus PVD-nokperTuit

Bujbl, KOMIUIEKTHOCTB, (OpMBI ¥ TpaBHia O(GOPMICHHS TEXHHIECKHX
/IOKYMEHTOB, MPUMEHICMBIX IIPH NPOECKTUPOBAHHH TEXHOJOTHYESCKHX IPOILIECCOB
noJrydeHHs HOBBIX PVD-nokpbrTaii

Bupl onucanks TeXHONOTHYECKOTO MpOLECcca MOATOTOBKH HOIONXKH (paboueit
IOBEPXHOCTH 00BEKTa) H HaHeceHus: PVD-nokpeITuit

Hpyrue

XapaKTEePUCTUKH
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3.2.5. TpynoBasi pyHKIMS

HawmMenoBanue

Brenpenue HOBBIX VpoBeHb
HaHOCTPYKTYpHpPOBaHHBIX PVD- Koxn B/05.6 (nozypoBeHb) 6
MIOKPBITUH B IPOU3BOJCTBO

KBaJTUUKALIMH

ITpouncxoxnenune
TpyZIoBOii QpyHKIMH

. Opurunan X 3aMMCTBOBAHO W3 OPUTHHAA

Kon PerucrparyonHsiit Homep
OpHUruHaia npo(eCCHOHANBHOrO
cTaHAapTa

Tpynossie
NelcTBUA

OrtpaboTka ONBITHOrO 06pa3iia U3/EIUs ¢ HOBBIM HAHOCTPYKTYPHPOBAHHEIM PVD-
TOKPBITHEM Ha TEXHOJIOTMYHOCTh Ha BCEX CTAJUAX pa3pabOTKH

BoiBepka, oTiagka pa3pabOTaHHBIX TEXHOJIOTHYECKHX IIPOLECCOB MONYYEHHS
U3/ICIHHA ¢ HOBBIM HAHOCTPYKTYPUPOBaHHBIM PVD-noKpeITHEM

Pac4eT  TOYHOCTH,  HPOM3BOAMTENBHOCTH M TEXHMKO-DKOHOMHYECKOM
3(QEeKTUBHOCTH BApPHAHTOB TEXHOJOTMYECKOTO IpOIlecca MOMYYeHHs H3AEIHil ¢
HOBBIM HAaHOCTPYKTYpHpOBaHHEIM PVD-mokpsitreM

BHecenne HOBOTO U3A€IHUS B KapTy MPHAMEHAEMOCTH, 0GOPMIICHHE 3aKJIFOYEHHS Ha
H3JICJTHE C HOBBIM HAHOCTPYKTYpHUpOBaHHbIM PV D-mmokpeITeM

Odopmnenne 3aka3a Ha H3TOTOBJIEHHE ONBITHO-IPOMBINLIEHHOM HAPTHH U3ACTHH ¢
HOBBIM HaHOCTPYKTYpUpPOBaHHBIM PVD-niokpeITHEM

Heobxomumele
YMEHHUS

IIpousBoauTh OIEHKY JKOHOMHYHOCTH HOJYYE€HHS H3ACIUA C  HOBBIM
HaHOCTPYKTYpHPOBaHHBIM PVD-IOKpEITHEM B KOHKPETHBIX OpraHW3al[HOHHO-
TE€XHOJIOTMYECKHUX U HPOU3BOACTBEHHBIX YCIOBHAX

Pa3pabaTeiBaTh TEXHONOTHYECKHE MPOLECCHl IOJYYEHHS H3JAEIHA C HOBBIM
HaHOCTPYKTYpHpOoBaHHbIM  PVD-mokpeiTueM Ha JTame  TeXHOIOTHYECKOH
IIOATOTOBKH ITPOM3BOACTBA

Onpenenats TpeGOBaHHS K KauyecTBY MATEPHAIOB [UIS IIOJAYYEHHS M3IEIHH C
HOBHIM HAHOCTPYKTYpHpOBaHHBIM PVD-mokpeiTHeM Ha 3Tare TeXHOJIOTHYeCKOM
IOJITOTOBKY POU3BOJICTRA

Pa3pabatreIBaTh MEPONPHUATHS 110 COBEPUIEHCTBOBAHUIO TEXHOJOTHM HAHECCHHS
PVD-okpeITHsT ¢ 1ENBI0O  CHIDKCHHS Je(EeKTHOCTH U3AEIHH C  HOBBIM
HaHOCTPYKTYpHpoBaHHbIM PV D-nokpsiTHeM

IlpumenATs MeTOABI pa3paboTKu coctaBoB PVD-mOKpeITHE ¢ HHM3KOH (DU3HMKO-
XMMHAYECKOH aKTHBHOCTBIO 110 OTHOIIEHHIO K HOIUIOXKKE (pabodell MOBEpXHOCTH
00BeKTa)

ITpuMeHATH METOABI MOBBIUEHUS KECTKOCTH M TEIUIOCTOMKOCTH MATPHIIBI IIyTeM
CO3JIaHMs IIPOMEXYTOYHOTO TEPMOCTAOHIBHOTO CJIOS MEXIY IOKPHITHEM H
IIOJIJIOXKKOH (pabotueil MOBEpXHOCTHIO 0OBEKTA)

IIpyMeHATE METOABI KOHTPOJIS COOJIIONEHHS TEXHOJIOTHYECKOU UCIMIUTMHBL HA
ydactke PVD-nokperruit

Heobxogumele
3HAHUS

Mertoasl CHMXKEHHS TPYJOEMKOCTH H CE0CCTOMMOCTH H3TOTOBJIEHHS H3IENHi C
HOBBIMH PVD-niokpertTusamu

MeTtonpl CHHKEHHS TPYAOEMKOCTH H ce0eCTOMMOCTH pacxoma MaTcpuajioB,
SHCPropeCypcoB MpH MIPOU3BOACTBC H3JEIH ¢ HOBBIMH P VD-HOKpBITHHMH

Merto1pl popMUPOBaHHS M OHNTHMH3AIMH CTPYKTYPBI PVD-mokpeiTuii

P ACUY€THBIC, ONBITHO-CTATHCTHYCCKUC, PETHCTPAllMOHHBIC, S3KCICPTHBIC METOJBI
OIICHKH Ka49E€CTBA OIIBLITHOI'O o6pa3na n3aciing

Tpe6OBaHI/ISI CACTCMBI JKOJOTHYCCKOrO MEHEIKMEHTA H CHCTEMBI MCHCIXKMCHTA
HpOI/I3BOI[CTBeHHOﬁ 0€30MacHOCTH B 3A0POBBA




Hpyrue

XapaKTCPHCTHUKH

3.2.6. TpynoBas pyHxumust

CocraBneHue TEXHHYECKOTO VpoBeHs
HaumMeHoBanue 3aJIaHHS Ha U3TOTOBJICHUC Kon B/06.6 (morypoBeHb) 6
OCHACTKH KBaIHUKALMH
Hponcxovxcaenne Opurunan X 3aMMCTBOBAHO W3 OpHUTHHANA
TPYZAOBO# GyHKIMH
‘ Kon PerncrpanuoHHbIi
OpMIrHHaja HOMEp
npoecCUOHANBLHOTO
cTaHgapTa
TpynoBbie Wsyuenne u 0GOOIICHHE TEXHONOTHYECKOW [IOKyMEHTAlMH JUisi pa3paboTKH
JeicTBUA TEXHUYECKOTO 3a/TaHU
CocrasneHre nepedHs TEXHAYESCKHX TPeOOBaHUM, IPEABABIAEMbIX K OCHACTKE
Cocrasnenne nepeyHs: OCHOBHBIX TEXHOJIOTHMYECKHX MapaMeTPOB, OIPEEISIONHX
L[EJIEBOE UCIOJIb30BAHNE U TPUMEHEHHE OCHACTKHU
CocraBnenue nepedHs TpeOOBAaHHI K HANEKHOCTH, YPOBHIO yHH(DHKALHH M
CTaHAapTU3anuu, 6e30MacHOCTH OCHACTKH
PaspaboTka 1 odhopMIIeHHE YCIOBUH 3KCILTyaTallMH, TPeOOBAHMUIH K TEXHUIECKOMY
00CITY’)KHBaHUIO W PEMOHTY OCHACTKH
CocraBneHne mepedHs  JONOJHUTENBHBIX  TPeOOBaHMH, SKOHOMMYECKHX
IIOKa3aTesieit OCHACTKH
OdopmieHne TeXHHYECKOTO 3alaHMsi Ha H3FOTOBJICHHE OCHACTKH H  €ro
COrJIacoOBaHUE
Heobxoaumere OmnpenienITh OCHOBHBIE M BCIIOMOTATe IbHBIE TPEOOBAHUS K OCHACTKE
yMEeHUsA [IpuMeHATs MeTOOBI pacdyeTa TEXHHMKO-DKOHOMHUYECKHX IIoKasarenel s
pa3paboTKH 3aroTOBOK H OCHACTKH
Cobmonarh cTauy ¥ dTaInbl pa3paboTKd TEXHHYECKOTO 3aJaHHs Ha IIPOH3BOJICTBO
OCHACTKH
Heo6xonumeie OcHoBHEBIe TpeOOBaHMS, IPEABABIIEMBIE K OCHACTKE
3HAHUSA Iopsinok pa3paboTKu, COTJIACOBAHKS U YTBEPKAECHHUS TEXHUIECKOTO 3aJaHHUS
Iopganok NocTpoeHus, H3IOKESHUS U OPOPMIIEHHS TEXHHIECKOTO 3aJaHHs
CocraB U cofepkaHHe TEXHHYECCKOU JOKYMEHTAIMH, MOPSOOK CAaYH M IIPUEMKH
pe3yNbTaToOB pa3pabOTKu
TpebGoBaHus cHCTEMBI 3KOJIOTHYECKOTO MEHEIKMEHTA M CHCTEMEBI MEHEIKMEHTA
IIPOM3BOJCTBECHHOM 0€30IIaCHOCTH U 30POBbSI
Apyrue -
XapaKTEePUCTHKH




3.2.7. TpynoBasi pynkuus

HanmenoBanne

Ipoucxoxaenue
TPYROBOH PyHKIHH

KoHTpons mosyuenus onsITHOM
MapTHU U3ICIHH ¢
HaHOCTPYKTYPHUPOBaHHBIMHU
PVD-nokpertusamu

Kon

B/07.6

VposeHb
(noxypoBeHs) 6
KBaT(UKATHH

i i
| Opurunan X | 3aMMCTBOBAHO M3 OpHIHHANA

Kon PerucrpatyoHHbi
OpHrHHana HOMep
Npo(eCCHOHATBEHOTO
CTaHAapTa

Tpynosrie
JaercTBUA

BrI60p KOHTpPOSMpPYeMBIX IIPH3HAKOB M BAAA KOHTPOJIA ONBITHOM [TAPTHH M3aENHil
C HAHOCTPYKTYpHpOBaHHBIMU PV D-nmokpeITusamu

Be16op HOMEHKNATyPBI noKasaresei HaJEeKHOCTH U3JeTHHA c
HAHOCTPYKTYPHPOBaHHBIMH PV D-nokpeITusmMu

Omnpenenenne QakTHYECKUX 3HAYCHHH MOKa3aTelel KayecTBa OMBITHOM IapTHH
U3JIEITHN ¢ HAHOCTPYKTYPHPOBaHHBIMH PVD-okpeITHAME

CpaBHenme (akTHueckux 3HaveHHit ¢ TpeOyeMbIMH 3HAYCHHAMH KauecTBA
HaHOCTPYKTYpHpoBaHHBIX PVD-mokpeiTuii

OdopmiieHre NPOTOKONOB ONpejeNeHHs 3HAYEHHH MOKasaTelell KadecTBa
ONBITHOM MAPTHHU M3/IEJIUH C HAHOCTPYKTYPUPOBAHHBIMH PVD-HOKpPHITHIMU

3aHeceHHWE  pe3yNbTATOB  KOHTPONSA  ONBITHOM  [ApTHM  M3AEIdd  C
HaHOCTPYKTYPUPOBaHHBIMH PVD-1oKphITHSIME B KypHAan

IlpoBenienne aHanmm3a pe3yibTATOB KOHTPONS OMBITHOM NApTHH M3IENHH ¢
HaHOCTPYKTYPUPOBAaHHBIMH PVD-NOKpBITHSMH ®  yCTpaHeHHMe BBIIBICHHBIX
HapyIICHUI

Heobxonumeie
YMEHHS

IIpUMEHATE  METOHBI  ONpENENcHHsS MOKa3aTelell KauecTBa M3JENHH ¢
HaHOCTPYKTYpHpoBaHHBIMI PVD-mokpeITusaMu

Hons30BaTbCcs METOIAMH KOHTPOIISI ITOCIIEAOBATENBHOCTH BBITIONHEHHS OIEPaIHii
TCXHOJIOTHYECKOTO  IPOLECCa, IPUMEHSEMBIX CPEACTB  TEXHOJIOTMYECKOTO
OCHAILCHUS, PEKUMOB MOATOTOBKH NOAJIOXKKH (pabodeil MOBEPXHOCTH O0BEKTA),
COOTBETCTBHS MaTEPHATIOB TPEOOBAHUIM TEXHUYECKOM JOKYMEHTALIUI

HeobOxoaumere
3HAHUS

Meronbl OUEHKHM HANEKHOCTH TEXHOJOTHYECKOM CHCTEMBI NO HapaMeTpam
Ka4ecTBa ONBITHOM @ApTHH M3AEIUH ¢ HaHOCTPYKTYpPUPOBaHHbIMH PVD-
HOKPBITUAMH

XapaKTepUCTHKH TEXHHYECKOTO YPOBHS M HAJE)KHOCTH TEXHOJIOTHYECKOTO
000Opy10BaHKs X OCHACTKH ydacTka PVD-nokphiThii

IlpenenvHele 3Ha4YeHHA NapaMeTPOB KAdecTBa ONBITHOM HApTHH M3IEIHH C
HaHOCTPYKTYpHpPOBaHHBLIMA PV D-nokpeITusMu

To4yHoCTHBIE XapaKTEpPHCTHKH HCIONB3YEMbIX METONOB H CPEACTB KOHTPOJS
Ka4ecTBa M3/IC/IMI C HAHOCTPYKTYPHPOBAaHHBIMH PV D-OKpEITHAME

Texnonornueckne mpoueccsl, ¢ BHINOJHEHHEM KOTOPHIX BO3MOXKHO MOSBICHHE
Opaka, nedexroB PVD-nokperTuii

TpeGoBaHus KOHCTPYKTOPCKOM, TEXHOJIOTHYECKOH, HOPMATHBHO-TEXHHUECKOH
JOKYMEHTAIUH

Tpe6013aHpm CHCTEMBI 3KOJIOTHYCCKOr0 MEHCIXKMEHTAa U CUCTEMBI MECHEIXKMECHTA
HpOPISBOI[CTBGHHOfI 0€30IMacCHOCTH H 3J0POBbA

pyrue
XapaKTePUCTUKH
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3.3. O606mennas TpynoBas ynxnus

Opranuzanus pa3paOOTKH HOBBIX
HaumeHoBanue HaHOCTp YFTyp HpOBaHHbIX PVD- Kox C Yposerb 6
IIOKPBITHH U BHEJIPECHHUC B KBaJ'IPIq)I’IKaHPIPI
ITPOU3BOJACTBO
IIpoucxoxnenune
0600IeHHO# TPy I0BO OpurmHan X . 3aHMCTBOBAHO U3 OpUTHHANA
bynxmu :
Kon PeructpaimoHHbIi
OpUTHHANA HOMep
poheCcCHOHATEHOTO
cTaHZapTa
Bo3moxusie Havansauk yaactka PVD-mokpeithit
HaMMCHOBaHUS
JOJDKHOCTEH,
npodeccwuii

TpeGoBanus
00pa3oBaHHIO U

Briciiee o6pasoBanue — Gakanaspuat

00y4eHunto

Tpe6osanus k onbiry | He Menee Tpex Jiet paGoThI 110 CIIEIHATBHOCTH Ha HEXKCHEPHO-TEXHHYECKUX
IPaKTUIECKOM JIOJDKHOCTSAX B 06J1aCTH HaHECEHUSI TOKPBITHI

paboThI

Ocobrle ycnoBus
JIOIycKa K pabote

IIpoxoxnenue 06g3aTeNbHBIX IpeBAPUTENBHBIX (IIPH MIOCTYIIEHHH Ha paboTy)
U NEPUOJNIECKHX MEAMIMHCKAX OCMOTPOB (00CIIeIOBaHMIA), & TAKXKE
BHEOUYEPETHBIX MEAMIIUMHCKUX OCMOTPOB (00CIIEIOBaHMIA) B TIOPSIKE,
YCTaHOBJICHHOM 3aKoHOJaTenbcTBOM Poccuiickoii ®enepanum

[IpoxoxxieHHEe MHCTPYKTaXKA 110 OXpaHe TPyAa

Hpyrue

XapaKTEPUCTHKHA

PexomenayeTcs NonoMHATENbHOE POPECCHOHANBHEIE 00pa30BaHHe —
OporpaMMBI IOBBILIEHHS KBAIN(GUKAIMH IT0 MPOPHIIIO AeITENLHOCTH

I[OHOJIHI/ITCJIBHBIC XaAPaAKTCPHUCTHKH:

Haumenopanwue Kox - Hanmenosanue 6a30B0ii rpymIIbI, JODKHOCTH (Ipodeccrn)
JOKYMEHTa WM COENUAIBHOCTH
OK3 1223 PykoBoauTenu noapasaesieHuit o HayYHbIM
MCCIIEIOBAHUAM U pa3paboTKaM
EKC - Haua/lbHuK 11€Xa ONBITHOTO IPOH3BOACTBA
OKIIATP 24704 Havanenuk otzieina (Hay4HO-TEXHHYECKOTO Pa3BUTH)
OKCO 2.22.03.01 MarepuanoBeieHre 1 TEXHOJOTHH MAaTEPHAJIOB

2.28.03.01 HaHoTeXHODIOTHN 1 MUKPOCHCTEMHAS TEXHHKA
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3.3.1. TpynoBas ¢pynxums

HammenoBanue

OpraHuzanus nposeneHus
HCCJIEIOBATENBCKUX H
9KCIIEPHMEHTAIIBHBIX paboT 110
pa3paboTKe HOBBIX e
HAHOCTPYKTYpPHPOBAHHBIX
PVD-nokpsituit

VpoBeHb
Kox | C/01.6 (nomypoBeHs) 6

IIporcxoxaenue TpyIoBoii

byHKUMHT

- Opwurunan X 3aHMMCTBOBaHO M3 OpMIHMHANA
Kon Peructpanuonnsiit
OpHTHHaIA HOMep
npo¢hecCHOHATLEHOTO
CTaHJapTa

TpynoBble aeiicTBus

CornacoBanue (yTBepXKIAEHHE) BHIOB, MOCIEJOBATEILHOCTH M  06BEMA
IPOBEACHUA HCCICOOBATENLCKHX M 3KCIIEPHMEHTAIBHBIX pPaboT HOBBIX
HaHOCTPYKTYpUpOBaHHEIX PVD-nokpeITuii

Cornacoanne (yTBepKAeHHME) NOPAAKA, YCIOBHH H CPOKOB IIPOBEICHHUS
HCCIIeIOBATENIbCKUX u IKCIIEPUMEHTAIIBHBIX pabot HOBBIX
HAHOCTPYKTYpHUPOBaHHBIX PVD-mokperruit

CornacoBanue  IpPUMEHSEMBIX MATEPHAJIOB IIPH  IIONYYCHHH  HOBBIX
HAHOCTPYKTYpHpPOBaHHBIX PVD-nokpertui

VTBepXIeHHE METONOB, CPEACTB H YCIOBHMH MCCIENOBAaHMN M WCIBITAHHMI
HOBBIX HAHOCTPYKTYPUPOBaHHBIX PVD-mokpeiTuii, ¢opm mpemocraBieHus
JAHHBIX ¥ OLEHUBAHHS TOYHOCTH, IOCTOBEPHOCTH PE3YJILTATOB

Haznauenue OTBCTCTBEHHBIX  3a  obecrieuycHHe U IIPOBEJICHUE
HCCIICIOBATEIBCKUX M IKCIEPHMEHTAIBHBIX DPAabOT TO pa3paboTKe HOBBIX
HaHOCTPYKTYpHpOBaHHBIX PVD-nokperTuit

CocraByieHue OTUETHOHN JOKYMEHTALMH 1O TPOBECHHIO HCCICAOBATEIBCKHUX H
3KCTIEPUMEHTAIBHBIX PaboT Mo pa3paboTKe HOBBIX HAHOCTPYKTYPHPOBAHHBIX
PVD-nokpsrruit

Heob6xonumeie
YMEHHUS

BrIOUpaTh HampaBlIeHHs MCCIIEOBATENbCKUX U 9KCIEPUMEHTAIBHBIX PaboT 10
pa3pabotke HOBBIX PVD-nokpbITHii

O0606matn u OLIEHUBATh pe3yabTaThI HCCIIEeIOBATETLCKUX H
3KCIIEPUMEHTAIBHEIX paboT 110 pa3paboTke HOBbIX PVD-moKphITHii

@opMHupoBaTh  TPEOOBAHUS, IPEABABISEMBIE K HCCIEAOBATEILCKAM H
9KCHEPUMEHTATLHBIM paboTaM 1o paspaboTke HOBBIX PVD-nokpbitHit

Heob0xoaumsle 3sHanus

OCHOBEI SKOHOMHKH, TpaBuJia BHYTPCHHETO TPYZOBOI'O pacrnopsaaka

OCHOBHI OpraHu3aluy Tpya, IPOU3BOACTBA H YIIPABICHHS

TpynoBoe 3akoHOAaTeNbCTBO Pocchiickoii ODenepanuu

TexHugeckoe 3a/1aHue Ha  IIPOBEACHHE HUCCIIENOBATENbCKUX  H
9KCHEPUMEHTAIBHBIX paboT o pa3paboTke HOBBIX PVD-nokpriTHii

Kputepun 3¢ hEKTUBHOCTH u JIOCTATOYHOCTH MIPOBE/IEHHBIX
HCCIIEN0BATENECKUX U KCIIEPHMEHTAIBHBIX paboT Mo pa3paboTke HOBBIX PVD-
MOKPBITUH

TpeGosanms x orpaHHYEHHIO HOMEHKJIATYPHI IPHMEHSEMBIX MATEpHATOB Ha
y4yactke PVD-nokpsituii

Tpe6OBaHI/ISI CHCTCMBI IKOJIOTHICCKOTO MCHCIKMCHTA H CUCTCMBI
MCHECDKMEHTA l'IpOI/I3BOI[CTBeHHOI71 0€30MacHOCTH U 3A0POBEA

Hpyrue
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| XapaKTepUCTHKH

3.3.2. TpynoBas pynxuus

Haunmenosanue

HopMmupoBaHHe TEXHONOTHIECKOTO
IIporecca MOArOTOBKH M HAHECEHHMS
HOBBIX HAHOCTPYKTYPHPOBAHHEIX KBANH(pHKALHHT
PVD-nokpsithii

YpoBeHb
Kon C/02.6 (noaypoBeHs) 6

ITporcxoxaeHHe TPYIOBOH ’
p Y. | Opurmian X 3auMCTBOBAHO M3 OpHrHHANA

byHKIHH

Kon Perucrpamuonssi it
OpHIrvHajIa HOMeEp
Npo¢eCCHOHANTBLHOrO
CTaHIapTa

Tpynoseie aeiicTBus

YCTaHOB/ICHHE HCXOHBIX JaHHBIX, HEOOXOWMMEIX JUIS pacyeTa HOPM BPEMEHH
U pacxola MarepualoB INpH 3alyCKe B  MPOM3BOACTBO  HOBBIX
HaHOCTPYKTYpUpOBaHHBIX PVD-nokpeiTuit

Pacdyer W HOpMHpOBaHME 3aTpaT TpyAa Ha BBIIOJHEHHE HCCIIEIOBAHHI,
HMCTIBITAaHHUH, IPOLECca MOATOTOBKH IIOUTOXKKH (paboueii moBEpXHOCTH 06HEKTa)
Y HAaHECCHUS HOBBIX HAHOCTPYKTYpHpOBaHHBIX PVD-moxperTuii

Onpenenenne ucHONHHTeNed [ BBINOJHEHMS ONEpaldil [IOATOTOBKH M
HAHECEHH HOBBIX HAHOCTPYKTYPHPOBAHHBIX PVD-NOKpHITHI B 3aBHCHMOCTH
OT CJIOKHOCTH padoT

OgopmieRne pe3ynbTaTOB HOPMHPOBAHHS TEXHOJOTHYECKOTO —IIPOLECCa
IIOATOTOBKH U HAHECEHHsI HOBBIX HAHOCTPYKTYPHPOBaHHBIX PV D-noKphITHI

HeoOxonumsie
YMEHHUS

VYcranaBmuBarth TEXHUYECKHU 000CHOBaHHbBIE HOPMBI pacxona
IIPOHU3BOJICTBEHHBIX PECYPCOB IIPH 3allyCK€ B IIPOU3BOACTBO HOBEIX PVD-
MOKPBITHHI

OmnpenenaTs HOPMATHBEI YAEIBHBIX PACXO/I0B, OTXOJ0B U TOTEPh MATEPHATIOB
pH 3allyCKe B IPOM3BOACTBO HOBLIX HAHOCTPYKTYPHPOBaHHBIX PVD-moKphITHIA

IIpuMensTE MeTOIBI pa3pabOTKH HOPM PAcxo/ia MaTepUAIoB

Heob6xonumele 3HaHus

OCHOBBI SKOHOMHKH, MIPABUJIA BHYTPCHHETO TPYZOBOTO pacropsaakKa

OCHOBBI Opranmu3anuy Tpyaa, OPpOU3BOACTBA U YIIPABICHUS

Tpynosoe 3akononaTenscTBO Poccuiickoit ®enepanun

TpC6OBaHI/I$I CUCTCMBI 3KOJIOTHYCCKOTO MCHEIKMCHTA u CHCTCMBI
MCHCIXKMCHTA HpOHSBOI{CTBCHHOﬁ 0€30IacHOCTH ¥ 3JOPOBLA

HopMa NOATOTOBUTEIBHO-3aKITFOUYUTCIIPHOTO  BpEMEHHU, HOpMa IUTYYHOI'O
BpPCMCHU, HOpMa OIIEPATUBHOTO BpEMCHH, HOpMa OCHOBHOTI'O n
BCIIOMOTATCJIIBHOT'O BPEMCHA

Exvnuna HOpMHpOBaHHS, HOpMa BBIDaGOTKH, paspsi pabOTBI, METOHBI
HOPMHUPOBaHHS

CpencrBa TEXHONOTHYECKOTO OCHAIIEHHS, JOMOJHSIIONIHE TEXHONOTHIECKOEe
000OpyIOBaHHE IS BBINONHEHHS ONPENETICHHON 4YacTH TEXHOJOTHYECKOTO
pouecca

Hpyrue
XapaKTEPUCTHKH
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3.3.3. TpynoBas ¢pyuxmust

OpraHnsaupm IMOATOTOBKH OCHAaCTKHU
VpoBeHb
JIsI HAHCCCHUS HOBBIX
Haumenoanue A PVD Kona C/03.6 (moaypoBeHs) 6
HaHOCTpYE(TypI/IPOBaHHBIX - KBATHbHKAIIAN
HOKPBITHH
[IporcxoxAcHHE TPYTOBOH .
byHKIM Opurunan X 3auMCTBOBaHO W3 OPHIHHANA |
Kon PerucrpanyoHHsbiii
OpHrAHAJIA HOMep
npodeCCHOHATEHOTO
CTaHJapTa

pr,Z[OBLIe JNCHCTBHA Onpe;:[eneHHe l'IOTpC6HOCTI/I B OCHAaCTKE€ #W IIJIAHUPOBAHHEC obecneyeHuns

OCHACTKOH MPOU3BOJICTBA HOBBIX HAHOCTPYKTYPHPOBaHHBIX PVD-mokpbiTHii

HopmupoBanme pacxozma OCHACTKM KpeIUIeHHS OOBEKTa B KaMepe mm
HAHECEHHs HOBBIX HAHOCTPYKTYPHPOBaHHLIX PVD-HoKphITHI

HaHOCTPYKTYpHpoBaHHBIX PVD-nokpeITHii

CocTaBnenue 3asiBKH Ha H3rOTOBJICHHC OCHAaCTKH [UUId HAHECEHUS HOBBIX

H OT/IafKa

Opranusanus H3roTOBICHUS OCHACTKHA y4acTKa PVD-TIOKpHITHIA, e HCIIbITaHue

3(hdEKTUBHOCTH €€ MCIIONb30BaHUS

KoHTponb BHEJpeHHs OCHACTKM Ha yyacTke PVD-IOKpPHITHH, y4eT M aHAIM3

OGecneuenne pabouux Mect yuacTka PVD-NOKpBITHHF OCHACTKOH H
TEXHHYECKHH HaA30p 3a JKCIUlyaTalldell CTaHIapTHOM M IepeHalaXHBaeMOi

OCHACTKHU
Opranmsanus ydera, XpaHeHHs, BOCCTAHOBJIEHHMS OCHACTKM HA ydacTke PVD-
MOKPBITHHI
Heobxonumele OuenuBate 35KOHOMHYECKHH 3((EKT OT NpUMeHeHHs OCHACTKH MyTeM
YMEHHUS COIIOCTABJICHUS 3aTpaT U IKOHOMHH

O(bOpMJ'DITI) TEXHOJIOTHYCCKHEC 3CKU3BI OCHACTKH

HpI/IMeHSITL METOABI IIPOCKTUPOBAHUSL TEXHOJIOTHYECKOM OCHACTKH

HCO6XOI[I/IMBIC 3HaHHUA Knaccmpmcaunx OCHaCTKH 1o LCJIEBOMY Ha3HauYCHHIO,

CIICIHAJIN3alli, MCXaHHU3allluu ¥ aBTOMAaTU3aluu

HOCIIC].IOB&TCJ'ILHOCTB IIPOCKTHPOBAHHNA TEXHOJIOTHICCKOM OCHACTKH

JIOKyMEHTBI NPOEKTHPOBAHHS OCHACTKH: 33aKa3 OCHACTKH, BEIOMOCTH 3aKa30B,
COOPOYHEIH YepTekK, paboune YepTeKH, AeTAIMPOBKA, ClIeNU(HKALHAHA

TpeGOBaHI/ISI CUCTCMBI IKOJOIHYCCKOTro MCHCIKMCHTA H CHCTCMBI
MCHC/IDKMCHTA HpOH3BOI[CTBCHHOfI 0€30IaCHOCTH U 310POBbA

Hpyrue -
XapaKTePHUCTHKH

CTCIICHHU
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3.3.4. TpynoBas pyuxuus

HamvenoBauue

OpraHunsanus Ipou3BOACTBA ONBITHOH
IApTUH U3ACIIHI ¢

HaHOCTPYKTYpPHPOBAHHBIMHU KBaJTHpUKALWMHI
PVD-nokpsITusaMu

VYposens
Kon C/04.6 (noxypoBeHs) 6

Ipoucxoxaenue
TPYROBOIt QyHKIHH

- Opwurusan X | 3aMMCTBOBaHO W3 OpHrHHaA
Kon Perncrparvionnsiit Homep
OpHUrHHaNa NpoecCHOHATLHOTO
cTaH#apTa

Tpynoseie aeiicTBus

Ogopmnenne 3aKa3a MaTEPUAIOB /IS IPOM3BOJICTBA ONBITHON MAPTHH H3LEIHi
C HOBBIMH HAHOCTPYKTYPHPOBaHHbIMH PV D-HOKpHITHAME

Opranuzanus CBOEBPEMEHHONW IOCTABKM MATEPHAIOB, HEOOXOMMMBIX LIS
TPOM3BO/ICTBA ONIBITHON APTHH M3JEIHI C HOBBIMH HAaHOCTPYKTYPHPOBAaHHBIMH
PVD-nokpsrtusamu

Koopaunauys u npaHATHE KOPPEKTUPYIOMUX ASHCTBAM Ha Pa3IHIHBIX CTAIHUAX
TONYYEHHS H3JICNUM C HOBBIMH HAHOCTPYKTYPHPOBaHHBIMH PVD-mokpeITusaMu
Ha OCHOBAHMH aHAIM3a M KOHTPOJIBHBIX IPOBEPOK

M3yuenue u 06061IeHHE Pe3yIETATOB MPOM3BOJICTBA ONBITHOM MAPTHH H3C/HIA
¢ HOBBIMH HAHOCTPYKTYPUPOBAHHBIMM PVD-IOKpBITHAMHE, NPUHATHE PEIICHHUS
O BHEIPEHUH B HPOH3BOJCTBO

KoppektupoBka o6pasua W3 ONBITHOM NApTHH H3ACIHM C  HOBBIMH
HaHOCTPYKTYpUPOBaHHBIMH PV D-mokphItusmu

OnTumu3sanyus 3aTpaT Ha OPOU3BOACTBO ONBITHOM MAPTHH H3JCTHI C HOBBIMH
HaHOCTPYKTYPHPOBaHHBIMU PV D-moxpeITHsMu

Koutponme  peanmsanuu  ONBITHOM  mapTWM  M3JEeNM# C  HOBBIMH
HaHOCTPYKTYPHPOBAaHHBIMU PV D-nokpeitusamu

N3yyenne u oGoblienne pe3ynbTaToB pealn3allii ONBITHOW NapTHH H3/IeTUH ¢
HOBBIMH HaHOCTPYKTYPHPOBaHHBIMH PVD-NOKpBITHSIMHE, B TOM YHCJIE TPOBEPKa
PacyeTHBIX HOPM pacxojia MaTepHaIOB

HopaboTka JOKyMEHTAIHK M1 BHEAPEHUS B IIPOU3BOACTBO M3/IEIUM C HOBBIMH
HaHOCTPYKTYpHpPOBaHHBIMH PVD-IOKphITHAMHU

[ToaroroBka miana-rpaduka IOCTAHOBKH HA IPOMU3BOACTBO M3ICIHH ¢ HOBHIMH
HaHOCTPYKTYpHpOoBaHHBIMH PV D-noxpbItusmu

KouTpoms cobmomenuss TpeGoBaHuil OXpaHBl TpyJa IpH IIPOH3BOJCTBE
OUBITHOM [IAPTUM M3JEIHH C HAHOCTPYKTYPUPOBaHHBIME PVD-nOKpHITHAMH

Heob6xonumsere
YMECHHS

IIpuMEHATE OCHOBHBIE BHABI CTpAaTerHii MO paspaboTKe W3JENHH C HOBBIMH
PVD-TOKPELITHAMY C yJTy4INEHHBIMH XapaKTEPUCTHKAMH 32 CYET MOJEPHHU3AIHH
MM IPHOOPETEHNS JOIOIHUTENILHBIX CBOUCTB

OneHuBaTh TeXHHMYECKyI0O 0a3y NpPOW3BOACTBA, IIPHHHMATh pEUICHHE O
HEOOXOIUMOCTH B JIONOJHHUTENHOM O0OpPYIOBaHHH 0OPH HPOM3BOJCTBE
H3J1€Ui ¢ HOBEIMH PV D-nokpeITiusMu

BBIIONHATE  TEXHHKO-KOHOMHYECKOE  OOOCHOBaHHE  BO3MOKHOCTH H
1eJ1ec000pa3HOCTH pa3pabOTKH U3AENHH ¢ HOBHIMH HAHOCTPYKTYPHPOBAHHEIMH
PVD-noxpeitusmu, MOJIEpHU3ALNH, MOIU(HKAIIHNH; NPOTrHO3UPOBATh
OTPe6HOCTh B HOBOM POIYKIMH

Heobxomgumele 3HaHES

OCHOBEI SKOHOMHKH, IIPABHJIa BHYTPEHHETO TPYJIOBOIO pacnopsaaka

OCHOBEI OpraHu3anuu TpyJa, IpOU3BOACTBA U YIIPABICHHUSA

Tpynosoe 3akoHonaTenseTBo Poceuiickon denepaiyu
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IlepeioBbiE TEXHOMOTMH HAHECEHHUS! HAHOCTPYKTYPHPOBAHHBIX PVD-nokpsituit

Ipunuun COBMEILIEHUS cTagui pa3paboTKu H3ACIUi v
HAHOCTPYKTYPHUPOBaHHBIMH ~ PVD-nokpbITHIMH W NOATOTOBKH  HX
HPOU3BO/ICTBA, PALIMOHATBHOTO IO CPOKAM M peCcypcam

Ompenensiomuie  TEXHONOTWYECKHE W  OpraHM3AHOHHBIE pEINEHHS [I0
IPOM3BOJICTBY H3/CNHA C HAHOCTPYKTYPHPOBaHHBIMH PVD-IOKpHITHSIMH B
MPOIIECCE HX MTPOCKTHPOBAHMS

Metons! BBISBIEHHS M pelicHHs NPHHUUNMATLHEIX HPOGIEM TEXHOJIOTHH,
IPUMCHEHNS MAaTCPHATIOB M OpraHH3alliM [POM3BOACTBA [0 HAYaa
M3TOTOBJIEHMS H3/IEH C HAHOCTPYKTYpHPOBaHHEIMH PVD-nokpEITHAME

TpeGoBaHHs CHCTEMBI IKOTOTHYECKOTO MEHEKMEHTA M CHCTEMBI MEHEIKMEHTA
IPOU3BOJICTBEHHOMN 6€30IaCHOCTH | 370POBbS

Hpyrue
XapaKkTEPUCTUKHU

3.3.5. Tpynosan ¢pynxuus

KOHTpOJ’IB COCTOSAHHS ¥ E
3KCILTyaTaluy 000pyIOBaHUs IPU VposeHs
Haumeroranmne HAHECCHHH HOBBIX Kon C/05.6  (monyposenn) 6
HaHOCTPYKTYpUpPOBaHHBIX PVD- KBATTM(HKALHH
TIOKPBITHiH N
g};l)gz:f;mneﬂne TPyzioBOH - OpurnHan X 3aMMCTBOBAHO U3 OpMTHHANA
| Kon Perncrpanuonnsiii Homep
OpHTHHATA npo¢ecCHOHATLHOTO
CTaHfapTa

TpynoBsie aeicTus

KOHTpoNs TpOBEeNEHHS KOMIUIEKCHBIX MEPONPHATHH [0 IOATOTOBKE U
HAHECCHUIO HOBBIX HAHOCTPYKTYpUpPOBaHHBIX PVD-noKphITHit

Cocrasnenne rpaduka OCMOTpa COCTOSHHS OOOPYHOBAHHS IS HAHECEHHS
HOBBIX HAHOCTPYKTYPHPOBAHHEIX PV D-1nokpeiTuii

Ocmorp u mpoBepka  0GOpYHOBaHHMSA  Iiepell HAHECEHHEM  HOBBIX
HaHOCTPYKTYpHpoBaHHBIX PVD-mokpbrTuit

Kontpone  skcmmyatamus  0GOpyZOBaHHS 10  HAHECEHHIO  HOBBIX
HaHOCTPYKTYpHpOBaHHBIX PV D-mokpsiTHit

Opranusanus IPOBEIEHHS TEKYIIEr0 PeMOHTa OOOPYMOBAHHMS IO HAHECEHHIO
HOBBIX  HAHOCTPYKTYPHPOBaHHbIX  PVD-mokpeiTHit s ycTpaHeHHs
HEHCIIPaBHOCTEH

Opranusanust IpOBEACHAS IUIAHOBO-TIPEAYNPEANTEILHOTO PEMOHTA IO
HaHECCHUIO HOBBIX HAHOCTPYKTYPHUPOBaHHBIX PVD-nokphITuii

CornacoBanMe METOAMK, HMHCTPYKIMI{ OKCIUlyaTaUMH o0OOpYAOBAaHHS MpH
ITOATOTOBKE ¥ HAHECCHHUH HOBBIX HAHOCTPYKTYpHPOBaHHBIX PVD-nokpsrTHii

Heobxonumeie
yMeHuUs

KoHTponmpoBarh HamMuue DOKYyMEHTAalldM Ha 06GOpYJOBAaHHE IO HAHECCHHIO
HOBBIX HAHOCTPYKTYPHPOBaHHEIX PVD-nokpeiTii yyactka PVD-mokperruii

[IpuMeHATs cpencTBa MeEXaHHW3allMM, AaBTOMATH3AUM  JHCTAHIMOHHOTO
YIIPaBJICHHS U KOHTPOJIs ydacTka PVD-niokpeITuit

IIpumensTs METOJIbI OLICHKH 3KCIUTyaTalMOHHON HaJEeKHOCTH
TEXHOJIOTMYECKOro 060pyioBaHus yaactka PVD-nokperruit

PazpabatbiBaTh METONB! IIOBBINICHHS HAACKHOCTH OGOPYZOBAHHS IO
HAHECCHUIO HOBBIX HAHOCTPYKTYPHPOBaHHBIX PVD-nokphrtuii

KonTponmposath cobmoneHne TpeGoBanuil IKCILTyaTAHOHHOM JOKYMEHTAIIUN
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B JaCTH 00ccreveHus 6e30macHOCTH 060pyA0BaHHUs yaacTka PVD-mokpeITHit

H606XOI[I/IMBIC 3HaHHA

OKCITyaTallMOHHEIE napameTphl TE€XHOJIOTUYECKOTO 000pyAOBaHHMS,
TpeboBaHus Ge30NacHOCTH 110 IKCIUIyaTalMd OOOPYIOBAHHA IPH HAHECCHHH
HOBBIX HAHOCTPYKTYpHUPOBaHHLIX PVD-nokpriTHii

TpeboBanus k mepcoHaly, paboTaroleMy Ha OGOPYHOBAHHH II0 HAHECEHHIO
PVD-nokpsituii

HpI/IHI_II/Il'II:I obecrreueHus 6€3011aCHOCTH TEXHOJIOTHYCCKOTO 060py)10BaH1/m

OcoGeHHOCTH  KCIUTyaTaumd  OGOPYNOBAHHA II0 HAHECEHHIO  HOBBIX
HaHOCTPYKTYPHPOBaHHBIX PVD-nokpeiTuii

TpeGoBanus cTaHnapToB, yCTAHABIMBAIOMMX JONMYCTAMBIE 3HAYEHUS OMACHBIX
U BPETHBIX IPOU3BOACTBEHHEIX (haKTOPOB ydacTka PVD-moKphITHIi

Texuuveckme osreMeHTHI, obecleYMBaiOUIe GE30MACHYIO SKCILTYaTaIHIo
0bopynoBaHus (TepMeTH3alMs, 3allMTHBIE YCTPOMCTBA) ydacTka PVD-
TOKPBITHI

HpaBuna obecrnedenns >eKTpoGe3omacHOCTH 06OpYIOBaHMS ydactka PVD-
MOKPBITHI

Mertonpl nuarnocTikH 060pyaoBaHus yyacTka PVD-mokprrTait

Tpe6OBaHI/I$I CUCTCMBI IKOJIOIrHY€CKOTO MCHCIKMCHTA H CHCTCMbI
MCHCDKMCHTA l'IpOH3B0I[CTBeHHOI7I 0€30IacHOCTH U 3J0POBbS

Hpyrue

XapaKTCPHUCTHKU

IV. CBeaenusi 06 oprannsanusx — pa3pa6oT4HKax npodecCHOHATLHOTO CTaHAapTa

4.1. OTBeTCTBEeHHASI OPraHM3aNMSA-PA3PAGOTIHK

®oHz uHPPACTPYKTYPHBIX U 00pa3oBaTenbHbIX mporpaMm POCHAHO, ropox Mockga

I'enepanbHbIi UpeKTOp

Caunapenko Anjapeii ['ennaasesuy

4.2. HauMeHOBaHHS OpraHU3ANMIi-Pa3paboOTIHKOB

 AO «Bakyymmanny, ropoa Kasaus, Peciy6imxa Taraperan

AO «Mapuiickuit MaITMHOCTPOHUTENBHBIN 3aBO», ropoa Momkap-Ona, Pecry6mxa Mapuit i

AHO «HanmnonanbHOe areHTCTBO pa3BUTHS KBaIH(HUKaNuiiy, ropox Mocksa

3A0 «MHTEKY, ropox Caukr-Iletep6ypr

Hmwxenepuo-rexnonormyeckuii nenrp OO0 «Texnomnomucy, ropog Mocksa

Hayuno-npoussoacrsennas komnanus 000 «ABAKC», ropoa Canxt-IleTep6ypr

NN N R IWIN =

OAO «Hay4HO-TIpOM3BOACTBEHHOE OOBEIHHEHHE «Pamuosnextponuka» umenu B. U. I1lumxoy,
ropox Kazanp, Peciy6imuka Tartapcran

8  OGuepoccuiickoe obbeuHeHne paGotonarenel «PoccHiCKuit COF03 IPOMBIIIIEHHUKOB U

IpeIIpHHUMAaTeNnei», ropoa Mocksa

9 000 «MIIK XAJITEK», ropon ViIbsSHOBCK

10 OO0 HIILI «Ilonck-MapI TV », ropon Momkap-Oua, PecrryGimka Mapuii On

11 OOOP «Poccuiickuit COI03 MPEANPUITAI H OPraHU3aIKii XAMHYECKOrO KOMILIEKCa)», TOPOI

MockBa

12 TIAO «kKAMA3y, ropon HaGepesxusie Uennsl, Peciy6mka TarapcTtan

13 TIAO «HIIO «Catypn», ropox Puibunck, SIpociasckas 061acTb

14 | TTAO «¥YpuMcKoe MOTOPOCTPOUTEIBHOE IIPOM3BOACTBEHHOE 00BeAMHEHHEY, TOpoa Y da,

Pecmy6nuka bamxkoprocran

15 | ®I'AOY BO «Ypansckuii penepanpHbliii yHuBepeuteT uMeHH nepsoro Ipesuaenta Poccun b.H.
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Ensumnay, ropon Exatepun6ypr, Cepaiosckas o6nacTs

16 | ®I'bOY BO «IToBOMDKCKH rOCYAapCTBEHHBIA TEXHOTOTHYECKHH YHHBEPCHTETY, ropos Homkap-
Oma, Pecny6uika Mapuit On

17 | ®I'BY «BHHHU oxpaHbl 4 3KOHOMHKH TPyIay, ropoa Mocksa

! Ob6wepoccuiicknit KIaCCU(UKATOp 3aHATHIL.

2 Obwepoccuiickuii kiIaccHUKaTOp BUIOB SKOHOMHUECKOH 1eATeIHOCTH.
3 Mpuxas Munsapasconpasputut Pocenu or 12 ampens 2011 r. Ne 302 «O6 YTBEPKJICHHM NepedHell BpeaHblX H (MiH)
ONACHBIX NPOU3BOJCTBEHHBIX (PaKTOPOB H PaboT, NPH BHINOJIHEHHH KOTOPBIX MPOBOIATCS 06S3aTebHBIE [peBaPUTENBHBIE H
TICPHOMMECKHE MEMUMHCKHE OCMOTPHI (oOcienoBanns), u Tlopaaka mpoBexeHWs o6GS3aTENBHBIX NPEIABAPUTEIBHBIX H
TNCPUONMIECKUX MEMUMHCKAX OCMOTPOB (0GCneNoBanuii) paGOTHHKOB, 3aHATBIX Ha TSXENBIX paboTax M Ha paGoTax c
BPEIHBIMM M (WIA) ONMACHBIMH YCIOBUAMH TpYZIa» (3apeructpupoBan Muntocrom Poccun 21 okrabps 2011 .,
perucTpaionneii Ne 22111), ¢ M3MEHEHMSMH, BHECEHHBIMHM TPHKA3aMH Mumnsnpasa Poccun ot 15 mas 2013 r. Ne 296H
(zapeructpupoBan MunioctoM Poccmu 3 wmiona 2013 T., peructpanuonssiit Ne 28970) u ot 5 nexabps 2014 r. Ne 801n
(sapeructpuposan Mumoctom Poccuu 3 ¢peppans 2015 r., perucrpaunonHblii Ne 35848),

IocraHosnenre Muntpyna Poccuu, MusoGpasosanus Poccun ot 13 suBapa 2003 r. Ne 1/29 «O6 yteepxnenun [opsaaka
00y4YeHus 10 OXpaHe TpyJa M IPOBEPKH 3HAHMI TPeGOBaHMI OXpaHsl Tpyta pabOTHHKOB OpraHU3aLui» (3aperHCTPUPOBAHO
Mustoctom Poccun 12 despans 2003 r., perncTpaumoHnsii Ne 4209), ¢ U3MEHEHHUMH, BHECEHHBIMH TPYKa3oM MHUHTpy/a
Poccun, MunoGpaayku Poccun ot 30 Hos6ps 2016 r. Ne 6971/1490 (3aperucTpupoBan Munioctom Poccun 16 mexabps
2016 r., peructpanuonHsiii Ne 44767).

3 EauHbIi KBTH(UKALMOHHBI} CIIPABOYHUK I0KHOCTEH PYKOBOLHTENEH, CIEMATHACTOR H CILy>KaLlHX.
6 Obmepoccuiickuii knaccuukarop npodeccuii paGounx, TomKHOCTeH CITyXalMX ¥ TApUQHBIX paspsmoB.
7 O6mepoccuiickuii KJIACCH(PUKATOP CHENUATLHOCTEN 110 06pa30BaHHIO.




