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III. XapakTepucrika 0606LeHHBIX TPYAOBLIX byHKIMiH

3.1. O60o6mennas TpynoBas GpyHKHI

IIpoBenenwue uccenoBaHmit U pa3paboTka
Hammeropamme | JKCHEPAMEHTANBHBIX 06pa3oB | Kon A VposeHs 5
HaHOCTPYKTYpHpPOBaHHBIX PVD-mokperTuii KBaNu(UKaLyy
C 3aJJaHHBIMH CBOMCTBAMHU
Tpoucxoxnenue
0000ImEeHHOI TPYI0BOit Opurunan X ] 3aMMCTBOBAaHO U3 OPHUTMHAIA
(yHxIun |
Kon Perucrpanmonusrit
OpHUruHajIa HOMEp
npo(heCCHOHATBEHOTO
CTaHAapTa
Bo3moxxHbIe Hmxenep-uccienoarens
HaHMMEHOBaHUS
JOJDKHOCTENH,
npodeccwuit

TpeboBanus x
00pazoBaHHIO U
O0yUYEeHHIO

Briciee o6pasoBanue — GakanaBpuar

TpeboBanus x
OIIBITY
NIPaKTUYECKOH
paboThI

Oco6rle ycnoBus
JoITycKa K pabore

IIpoxoxenne 0643aTeBHEIX IPeIBAPHTETBHBIX (IIPH IIOCTYILJICHUH Ha paboTy) u
ICPHONMHYCCKHX MEAMIHMHCKIX OCMOTPOB (00C/IEIOBAaHHIA), a TAKKE BHEOUEPETHBIX

MEIMIUHCKAX OCMOTPOB (00CIIEI0BAaHHIA) B IOPA/IKE, YCTAHOBICHHOM
3aKoHoIaTenscTBoM Poccuiickoit ®eneparun’
IIpoxoxnenne mHCTpyKTaxa no oxpare Tpyaa®

Hpyrue

XapaKTEPUCTHKH

PexoMenyerca nononuntensHoe npodeccHOHANTBHbIE 00pa3oBaHUE — MPOrpaMMBI

IIOBBEIMICHU S KBaJIH(l)I/IKaIII/II’I no HpO(l)I/IJIIO ACATCIIBHOCTH

HOHOJ’IHI/ITCJ'IBHBIC XapaKTCpUCTHUKU:

Haumenosaunne Kox HaumenoBaHue 6a30B0ii rpynmbl, JODKHOCTH (npodeccun) umn
JOKYMEHTa CHELHATBHOCTH

OK3 2141 WHxeHeps! B IPOMBIIUICHHOCTH H HA IIPOU3BOACTBE
2145 NuxeHeppI-XUMUKH

EKC’ - VmxeHep 110 HayYHO-HCCIIEA0BATENBCKOM HHOPMALUK

OKIIJITP® 22488 Huxenep-uccienosarens
22587 WrkeHep 10 KOHTPOIbHO-H3MEPHTENLHBIM TPHGOPAM 1 aBTOMATHKE
22623 Umxenep 1o HayuHO-TeXHUYECKOH MHDOPMAIHH

OKCO’ 2.22.03.01 | MarepuanoBeCHHE U TEXHONOTHH MATEPHAIIOB
2.28.03.01 | HaHOTEXHOJIOTHH H MHKPOCHCTEMHAS TEXHUKA




3.1.1. TpynoBas dpynxmus

Haumenosanue

Ot160p 06pa3uos u
Vposenb

OPOBEACHUE HCCIIEOBAHUM
POBell A Kon A/01.5 (moypoBeHs) 5
XapaKTEPUCTHK aHAJIOTOB KBaTH(pUKALUHA

IMpoucxoxnenue
TPYAOBO# QyHKIMHU

PVD-nokpsiThii

f Opurusan X ‘ 3aUMCTBOBAHO M3 OpUTMHANA
|

Kon PeructpaiiuoHHbIH HOMEp
OpHUTHHAaNa NMpoeCcCHOHATEHOTO
CTaHAapTa

Tpynossie
JEeNCTBHS

CucremMaTu3anus XapakTepHCTHK aHAJIOTOB PVD-nokpeITHit METOAOM IIATEHTHBIX
HUCCIICTOBAaHUH

BbIGOp METO/I0B 9KCIIEPHMEHTAIBHEIX HCCIICAOBAHMI aHAIOTOB PVD-nokperruii

OT160p 06pasnos ananoros PVD-nokpeiTHii a1t mpoBeieHus SKCIIEPUMEHTATBHBIX
HCCIeTOBaHUM

IIpoBeieHHE CIIEKTPATBHOTO aHAIM3a 0OPA3IOB AHATOTOB PVD-noxperrait

OnpeneneHne reoMeTpHYECKHX XapaKTEPHCTHK IOKPHITHS OOpasLOB aHAIOrOB
PVD-nokpsrruii

Onpezenenne MEKpOTBepAOCTH 06pa3oB aHanoros PVD-mokperTuii

Onpeznenenne koddpduuMeHTa TpeHHs, NapameTpa IIEPOXOBATOCTH 006pa3noB
anayioros PVD-nokpertwii

Omnpenenenre ONONMHUTENBHBIX  XapaKTEPHCTHK obpasnoB anaioroB PVD-
MOKPBITHH

Odopmienne oT9eTa MO MPOBEIEHHOMY aHANM3Y XapaKTEPHCTHK aHAIOToB PVD-
ITOKPBITHI

Heobxoqumebie
yMEHHS

IIpuMEHATE METO/IBI H3YUEHHS BITHSHHS [1APAMETPOB HAHECEHHS Ha MOPMOIOTHUIO,
CTPYKTYpY, COCTaB M CBOKCTBA MOKDHITHH s BHIOOpa IapaMeTpoB IMONyYeHHS
HaHOCTPYKTYpHPOBaHHBIX PV D-nokperTuii

IIpUMEHATE METONBI HCCNENOBaHHS YCTOHYMBOCTH OZHO- H MHOTOCTOMHOM
CTPYKTypbl PVD-NoKpbITHI 715 Onpeee s H3HOCOCTORKOCTH IIOKPBITHS

Ilpoussonute o0160p o06pasuoB ananoroB PVD-MOKpHITHI s IIPOBEICHUSA
1a00paTOPHBIX MCCIIEAOBAHMIM

HeoGxoaumeie
3HAHHUA

Merozas! pu3mIecKoro ocaxIeHus MOKPHITHI U3 TAPOBOM (ha3k

Meronsr usydenms ocoGeHHOCTEH paspymieHus PVD-mokpsituii B YCIOBHSAX
SKCIUTyaTaluu

llpuHuun w STamel OpoBeJeHMS MeETALIOrpadHYECKHX HCCueoBanuii PVD-
ITIOKPBITUI

OcCHOBHEBIE TNIPUHIIAIIBI B3AaHMOCBS3H COCTaBa, CTPOCHHUA U CBOMCTB MaTepuajioB U
3aKOHOMEPHOCTH UX U3MECHEHUM IIpHA BHCIITHHUX (1)I/I3I’IKO-XI/IMI/I‘:[CCKI/IX BO3/ICUCTBUIX

COI[Cp)KaHI/Ie, IIOPAAOK  MOPOBCACHUS  MATEHTHBIX I/ICCJICI[OBaHI/Iﬁ; MCTOOBI
O(I)OPMIICHI/IH OTYCTa O IATCHTHBIX UCCIIEJOBAHUIX

Usyuenne TpeGoBaHmit motpebuteneli k PVD-IOKPHITHAM METOZOM NATEHTHBIX
HCCIIEIOBaHHH

TpeGoBanus CHCTEMBI KOJOTHYECKOTO MEHEDKMEHTA M CHCTEMbI MEHEIKMEHTA
IIPOM3BO/JICTBEHHOH 0€30IIaCHOCTH U 3710POBbS

Hpyrue
XapaKTEPUCTHKH




3.1.2. TpyaoBas pynxuus

Haunmenosanue

Ilponcxoxnenue
TPYAOBO# QyHKIMHK

DopMupPOBaHHE CPABHUTENIHHOMH
OLeHKH 3 (HEKTHBHOCTH
BO3MOKHBIX HaIlpaBJIeHUI
HCCJICIOBaHUH HOBBIX KBaTHHKALHH
HaHOCTPYKTYypUpOBaHHBIX PVD-
MOKPBITHH

VpoBeHb
Kon A/02.5 (monypoBeHs) 5

‘Opurusan X 3aMMCTBOBaHO M3 OpHIHHANIA

Kon PerucTpaoHHEIi HOMep
OpHUTHHaja npodeccCHOHATEHOTO
CTaHAapTa

TpynoBeie
JercTBUA

Bei60p o6opynoBanms 11 nonyuenus PVD-IOKpHITHS ¢ 3a81aHHBIMA CBOHCTBAMU
110 TEXHUYECKMM XapaKTEPUCTHKAM

BeiGop mOCTYymHBIX TEXHOJNOTHE UIS IOATOTOBKH  IOUIONKKH (paboueii
IOBEPXHOCTH 0GBEKTA) K HAHECEHUIO HAHOCTPYKTYPHPOBAHHBIX PVD-nokpeituit

BEr160p MeTON0B O11eRKH 3())EKTUBHOCTH BO3MOXKHBIX HAIPABICHUH HCCIEI0BAHUS
HOBBIX HAHOCTPYKTYPHPOBaHHEIX PVD-nokperruit

WU3yueHnne NOCTYNHBIX TEXHONOTHH HaHECEHHS HaHOCTPYKTYPHPOBaHHBIX PVD-
IIOKPBITHI

IIpoBesieHHEe TEXHHKO-IKOHOMHMYECKOTO pacdyeTa M CPaBHHTENBHOTO AaHANH3a
AIPTCPHATHBHBIX METOJIOB IIOJIyYCHHS] HAHOCTPYKTYPHPOBAaHHbBIX PVD-mokphITHil

OmpezencHHe  SKONOTMUECKMX PHCKOB M OTXOZOB, O0GPa3syHOLIUXCS IIpH
AIbTCPHATUBHBIX METO/AX MOJIYICHHS HAHOCTPYKTYPHPOBAHHBIX PVD-OKpHITHI

OdopmieHre mOpemIoXKEHAH IO HEOOXOIUMOCTH 3aKyNIKH OO0OpyIOBaHMS H
Pa3pabOTKH (3aKyNKH) TEXHOJOTHH HaHECEHHS HaHOCTPYKTYpPUPOBaHHEIX PVD-
MOKPBITHH

HeoOxonumere
YMEHHS

OrieHHBATE TEXHHYECKYIO M SKOHOMHYECKYIO IIEIeCO06Pa3HOCTD BHEJPEHUS HOBBIX
TEXHOJIOTHii noaydeHus: PVD-nokperTuii

OuenuBath BO3MOXHOCTH IIEPEpabOTKH M aJaNTalyy 3apyOEXHBIX TEXHOJIOTHI
IOATOTOBKH TOMIOXKKH (pabouel moBepXHOCTH 00BEKTa) M HaHeceHus PVD-
IIOKPBITHI

IIpuMERATE  METONBl ONTHMH3AIMM H  CTATHCTHYECKOTO IJIAHUPOBAHHUS
OKCIIEPUMEHTOB JUIsl 00ecIeyeHns TpeOyeMbIX MM HAWIydIIHX NapaMeTpoB PVD-
MOKPBITHI

IIpou3sBOANTL CpaBHHTENBEHYIO OLEHKY OKOJNOTHYECKMX DPHCKOB H OTXOJIOB,
00pa3syrOIMXCsl IPH ATbTEPHATHBHBIX METOJIAX MOy IEeHHS PVD-noxpertuit

BribupaTh METOIMKH M KPHTEPHH OLEHKH AThTEPHATHBHBIX METOJIOB [IOJTy4EHUS
PVD-nokpsituit

Heobxomumeie
3HAHUS

CTaHpapTsl, NMONOXEHUS, METONMKH, WHCTPYKIMH, PYKOBOACTBA, HCIIOJIb3yEMBbIE
pu pa3paboTKe HOBBIX PVD-nmokpeiTwit

Mertozsl (popMupOBaHUS HEOOGXOIMMOIO XHMHYECKOTO COCTABA IOBEPXHOCTHOIO
cios (noacnost) PVD-nokpeiTuit

DU3MKO-XHMHYECKHE CBOMCTBA CTPYKTYpOOOGPAa3OBaHHS IOBEPXHOCTHEIX CIIOEB
PVD-nokpsITHIi B 33/[aHHOM HAIpaBIeHUH

MeTons1 noBEIIIEHHS] MEXaHUYECKHX XaPAKTEPHCTHK PVD-nokpsbrTwii

Merons! noBbimleHHs CTOMKOCTH PVD-TIOKpHITHI K pasH4HBIM arpecCUBHBIM
cpeam

MCTOHBI OINITUMHU3AIINUA CTATUCTHYECKOIO IJIAaHUPOBAHU 3KCIICPUMEHTOB
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Merozsl GpopmMupoBaHHs aare3HOHHOro noacios mis PVD-mokperTwit
TpeGoBanus CHCTEMBI HKOJIOTHYECKOr0 MEHEDKMEHTa H CHCTEMBI MEHEKMEHTA
TPOU3BOJICTBEHHOH O6€30IIaCHOCTH U 3/10POBBS

Apyrue
XapaKTEPUCTUKH

3.1.3. TpynoBas pyuxuus

HawnmenoBaHue

Paspabotka penentypsl

HAHOCTPYKTYPHPOBAHHBIX Yposers
. Kon A/03.5 (momypoBeHs) 5

PVD-nokpertuii ¢ KBaHbHKaIH

3aJJaHHBIMH CBOMCTBAMH

ITpoucxoxnenue
TPyA0BO# QyHKIMH

- Opurusan X 3aHMCTBOBaHO W3 OpHIHMHANA

Kon PeructpanoHHblit HoMep
OpHTHHaJa npoheCCHOHATLHOTO
CTaHAapTa

Tpynossre
JAEACTBHUSA

Omnpenenenne mokasarelell KadecTBa HOBBIX HAHOCTPYKTYPHPOBaHHBIX PVD-
TOKPBITHH B COOTBETCTBHH C TEXHUYECKHM 3a/[aHHEM Ha pa3paboTKy

Omnpenencuue 9KCILIyaTallHOHHBIX XapaKTepUCTHK HOBBIX
HaHOCTPYKTYpHPOBaHHBIX PVD-nokpeITHit

11o160p KOMIIOHEHTOB JUIsi HOBOTO HAHOCTPYKTYPHPOBAHHOTO PVD-MoKphITHS
IIpoBenenne pacyeTa KOMIIOHEHTOB /Ui HOBOTO HAaHOCTPYKTYpPHPOBaHHOTO PVD-
MIOKPBITHS

Odopmiierne penenTypsl HaHECEHHS HAHOCTPYKTYPHPOBAHHBIX PVD-nokpertuii

Heobxoaumele
YMEHUS

IIpon3BoaUT aHAMH3 pENENTyp HCXOAS M3 KOHKPETHBIX TEXHHUIECKHX TpeGOBAHMI
K PVD-nokpsrruro

IIpuMeHsTs MeTOABI 10A00pa M paciera KOMIOHEHTOB [Tl HOBBIX PVD-TOKpHITHA
lIpuMeHATE METO/IBI HCCIIeJOBaHMH U HenbITanui PVD-nokpeITHit

OdopmaTe moKyMeHTanuo mo pa3paboTKe HOBBIX PVD-nokpbiTuii B mopsike,
YCTaHOBJICHHOM HOPMATHBHLIMH JOKYMEHTaMHU OPraHH3alMl

Heobxonumeie
3HAHUSA

OCHOBHBIE NPHHIATIEI B3aHMOCBSI3H COCTaBa, CTPOEHUSA M CBOMCTB MATEPHATOB H
3aKOHOMEPHOCTH UX U3MCHEHMM IPY BHEIIHUX (PU3UKO-XMMHUYECKHX BO3JEHCTBUAX
Texnuueckne ycnmoBus, mporpamMMa W METOAMKA HCIBITAHHI, TEXHOIOTHYECKHI
pernaMeHT HaneceHusi PVD-nokperTuii

PernamenT pa3paboTku HOBbIX PVD-nokphiTuit

TpeGoBanus CHCTEMBI SKOJIOTHYECKOTO MEHEIKMEHTA H CHCTEMbl MEHEIDKMEHTA
POHU3BOACTBEHHOM O€30MIaCHOCTH U 310POBBS

Hpyrue
XapaKTePUCTHKH




3.1.4. Tpynosas ¢pyuxuus

HaumenoBanue

IMpoucxoxnenue
TpYAOBOit QyHKIMYU

IToarotroBka u U3roToBICHUE
9KCIIEPUMEHTAIBHBIX 00pa31ioB
HaHOCTPYKTYPHUPOBAHHBIX
PVD-nokpsertuii

Kox | A/04.5

Vposens
(moxypoBetn) 5
KBaTH(pHUKaUU

Opurusan X | 3auMCTBOBAHO U3 OpUIHHANA

Kon PerucTparonHslii Homep
OpHTHHana OpOQECCHOHATLHOTO
CTaHAapTa

Tpynoseie
JeHCTBUA

Onpenenenre TMNa HAHOCTPYKTYPUPOBAHHBIX PVD-nokpeiTait a1 HaHeceHHs Ha
HOJUTOXKKY (pabouylo IOBEPXHOCTh OOBEKTA)

1lon6op MaTepuaioB 1151 HAHECEHUs! HAHOCTPYKTYPHPOBAHHBIX PVD-nokpeituit

Odopmienne sckusa (deprexa) KaTona

Odopmiienre 3ckm3a (YepTeKa) OCHACTKH IS 3aKpeIIeHAs OOHEKTA B KaMmepe

BrI60p napaMeTpoB BHYTPHKaMepPHOI OYHCTKH 0OBEKTa

Ilon6op apaMeTpoB HOJIrOTOBKH IIOBEPXHOCTH JUISt HaHECEHUs
HaHOCTPYKTYpHPOBAHHEBIX PVD-nokperruii (BHEeKamepHas MOATOTOBKA):
YIBTPa3ByKOBasi MO¥Ka, Cymika, 06e3B0KHBaHHE, IPEIBAPUTEILHEIA HATPEB

Bri60p pexnma HaHECEHHs HAHOCTPYKTYPHPOBaHHBIX PVD-ToKphITHIA

BriGop paGodero u peakMOHHOTO rasa, ero KOHIEHTDALMH, CTEIEHH BaKyyMa,
BPEMEHHU OTKAUKH

Honyyenue sKCIEpPUMEHTANBHBIX OOPAa3slOB HAHOCTPYKTYPHPOBaHHBIX PVD-
TIOKPBITHH IIPH Pa3IMYHBIX PEXXHMaX HAaHECCHHUS

CocraBienne TEXHONOTHYECKOH JIOKYMEHTAaIuH IS HM3TOTOBJIEHHS
9KCIIEPHMEHTAIILHEIX 00pa3noB PVD-mokperruit

PaspaGoTka mNporpaMMBI M METOAMKM WCCIEOBAHHM 3KCIIEPHMEHTATBHBIX
ob6pasnoB PVD-nokpertuii

Odopmienne oTdeTa MO H3rOTOBIEHHIO SKCIEPHMEHTATBHBIX  0OpPa3IOB
HaHOCTPYKTYPHpPOBaHHbIX PVD-nokpeiTuit

Heobxoaumele
yMeHUs

Ilonb30BaTecsl  1a0OPATOPHBIMK,  UCCNENOBATENCKHAMH,  CTEHIOBBIMH 1
JAOBOJOYHBIMH METOJAaMH HCIIBITAHHH 3KCIEPUMEHTATBHBIX 00pasios PVD-
HOKPBITHH B YCIIOBHSIX IIPOU3BOJICTBA

IIpOBOMATE MCTIBITAHMS OKCHEPHMEHTATBHBIX 00pasnoB PVD-mokpeITHit B
YCJIOBHUSX 3KCIUTyaTallll

Omnpenenate 00beM U copep)KaHHE HCHOBITAHHH JKCIEPUMEHTATBHBIX OOPasIOB
PVD-nokpsrruit

OdopMIATE TEXHOOTHYECKYIO JOKYMEHTAIMIO Ha OKCIEPHMEHTAILHEIH 06pasel

Odopminare TpeGoBaHHs K TEXHAYECKOM 6a3se IS MOTydeHHs KCIePUMEHTAIBHBIX
o6pasioB PVD-nokpeITHit

Heobxoaumere
3HAHUSI

Crannapthl, TMONOXKEHHS, METOAMKH, HHCTPYKIMH, PYKOBOJACTBA, HCIIOJB3yEMbIE
1pH pa3paborke HOBBIX PVD-nokpertuit

IlpaBuina pa3pabOTKH TEXHHYECKONW NOKYMEHTAlMM HA MAaTEpUalbl C y4ETOM
CTaH/AapTOB, cnenupuku PVD-nokperThif, opraHnsaluu Ipou3BOACTBA HAHECEHHUS
PVD-nokpsituit

PernameHT pa3spaGOTKHM TEXHONOTMYECKOH JOKYMEHTAIMM SKCIIEPUMEHTAIHLHOTO
obpasia PVD-nokperruii

OCHOBHBIE M BCIIOMOTraTeNbHbIC TEXHOJIOTHYECKHE JOKYMEHTBI JUIS IMOTydCHHS
OKCIIEPUMEHTAIIBHOTO 00pa3ua PVD-mokpeiTHii
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TpeboBanus, mnpexpsBIseMBle K NpOLEAYpaM KOHTPONS M  WCIBITAHHIA
SKCHEPUMEHTAIBHBIX 00pa3oB PVD-nokpeITuii

TpeGoBanus cHCTEMBI SKOIOTHYECKOTO MEHEMKMEHTa H CHCTEMBI MEHEIKMEHTA
IPOU3BOACTBEHHOM 6€30MaCHOCTH M 340POBbS

Hpyrue

XapaKTCPUCTHKU

3.1.5. Tpynosas ¢pynxnus

Ormpenienenne xapakKTepHCTHK
HAHOCTPYKTypHupoBaHHOro PVD-
ITOKPBITHS IKCIIEPUMEHTAIEHOTO
oGpasia, BHECCHHE VpoBeHE
HanmenoBanue HEOGXO/MBIX KOPDEKTHE B Kon A/05.5 (momypoBeHs) 5
KBaTH(UKALIAH
PELENTYpPy Ui H3rOTOBJICHHUS
TeCTOBOro 06pasna PVD-
TOKPBITHS
TTporcxoXaeHHE o
P — PHrHHAT X §3aI/IMCTBOBaH0 U3 OpUTHHATIZ
Kox PeructpauuonHsiit Homep
OpHUrHHaNa npodeCCUOHATEHOTO
CTaHaapTa
TpynoBsie IIpoBenieHre CIEKTpaNbHOrO aHanM3a Ui ONPEACICHHMS XHMHYECKOrO COCTaBa
JeiicTBus PVD-OKpPBITHS 9KCIIEPUMEHTAIIBHOTO 00pa3ia
Onpenenenne T€OMETPHUUECKHUX XapaKTEePUCTHUK PVD-nokpsitust
SKCIIEPUMEHTAIBHOTO 00pasna
Onpenenenne MukpoTBepAOCTH PVD-IOKPHITHS 3KCHEPHMEHTATRHOTO 06pasia
IIPY Harpy3ke
Onpenenenre kodbduIHEHTa TpeHHs, NDapaMeTpoB INEPOXOBATOCTH PVD-
HOKPBITHS 9KCIIEPUMEHTAIBHOTO 00pasia
ComnocraBnenue MTOJIy9E€HHBIX XapaKTEPUCTHK PVD-nokpsitus
3KCIEPUMEHTAIBHOrO 06pa3ia U aHaxora PVD-NOKpEITHA 11 onpeaeieHus el
3KCHEPUMEHTA
Ilepenaia HOBOH peHENTYpHl B IMPOM3BOJACTBO JJIS H3TOTOBICHHS TECTOBOLO
obpasua PVD-mokpeiTus
Heobxoaumeie Onpemensate BiuAHME 106aBOK Ha (GOPMHPOBaHHE CTPYKTYpHI M CBONCTB
YMEHHUS HaHOCTPYKTYpHpoBaHHOro PVD-nokpsiTust
ITpruMEHATH METOZBI OTIpE/IeIEH S aTE3UN PVD-nokpeitus
IlpumeHsTh  MeTOABI  HAHOMHICHTHPOBaHHs  (POBEPKA  MHKPOTBEPAOCTH,
HaHOTBEPAOCTH, MOAYJISI YIIPYTOCTH)
IIpoBoauTh WCHbITaHMS Ha TPHOOMETpE VIS OMpeeseH s Ko QumenTa TpeHus
MaTepuaa
Ilonp30BaTecs METOAAMM MeTaUIOrpadMuecKoro aHaiu3a Ui OIpee/ICHHUS
XUMHYECKOTO cocTtaBa PVD-niokpeitus
Heobxonumeie Meronsl onpeneneHHs XapaKTEPHCTHK MOBEPXHOCTHOro cjos (moacuos) PVD-
3HAHUS IIOKPBITHH

DU3MKO-XUMHYECKHE CBOWCTBA CTPYKTYpOoOOpa3oBaHHS MOBEPXHOCTHBIX CJIOEB
PVD-nokpbITHii B 331aHHOM HAIllpaBJICHAH

MeTo/1bl IOBBIIEHHS MEXaHHIECKUX XapakTepUCTHK PVD-okpeITHiIt

Meronbl NoBRNIEHNS CTOMKOCTH K pa3lIMYHBIM arpeccUBHBIM cpegam PVD-
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IIOKPBITHI

Merozs! popmupoBaHHs aAre3HOHHOTO MOACIOA Mt PVD-okpsITHit

Tpe6OBaHI/ISI CHCTEMBI 3KOJOTHYCCKOTO MEHEIHKMEHTAa M CHCTEMBI MEHEKMEHTA
NIPOU3BOJACTBECHHOM 6€30ImacHOCTH U 340POBBA

Hpyrue

XapaKTEPUCTHKH

3.2. O6o6mennas TpynoBasi pyHKIHUs

OtpaboTka HOBEIX
HaumMeHoBaHue HaHOCTPYKTYpPUPOBaHHBIX Kon B KBJE;Z?;ZM 6
PVD-nokpeiTuii
Ipoucxoxnenue
000061IeHHOH . Opurunan X 3aMMCTBOBAHO U3 OpHIHHANA
TPYJAOBOH QyHKIIM
Kon PeructpanuonHsIii HoMep
OpUTHHANIA npoeCCHOHAIBLHOTO
CTaHHapTa
Bo3moxubie Hmxenep-TexHomor
HaHMCHOBaHUS
JOJKHOCTEH,
npodeccuii

TpeboBanus
00pa3oBaHHUIO H
00y4YeHHIO

Beiciee o6pa3oBanue — GakanaBpuar

Tpe6oBanus x
OIIBITY
MPaKTUYECKOH
paboThl

Ocobrle ycnoBus
JIOIyCKa K paboTe

Hpoxoxnenne 06s13aTeNbHBIX IPeABAPUTENBHBIX (PH MOCTYIVICHHH Ha paboTy) H
HNEPHOAMICCKUX MEJUITHHCKUX OCMOTPOB (00CIe0BaHH i), a TAKXKe BHEOUEPEIHBIX
METULIHUHCKHX OCMOTPOB (00C/IeI0BaHMit) B HOPS/IKE, YCTAHOBIEHHOM
3aKoHOAaTenbCTBOM Poccuiickoit @enepariuu

IIpoxoxIeHnEe HHCTPYKTaXa 10 OXpaHe TPpy/a

Hpyrue
XapakTEpUCTUKHU

P CKOMCHAYCTCS TOIIOJIHUTEIHbHOE HpOQ)eCCHOHaJIBHBIe 06pa30BaHI/I€ — [IporpamMmal
HOBBIICHUAA KBaHH(bHKaHHH 10 HpOd)IrIJIIO JACATCIIbHOCTH

I[OHOJIHI/ITCJILHBIG XapaKTCPpUCTUKH

HanmenoBanue Kon HanMeHoBan#e 6a30B0# IPYNIIB, ODKHOCTH (IIPOQECCHn) Ml
JIOKYMEHTa CIEIHATHHOCTH
OK3 2145 WHXeHephI-XUMHKH
EKC - HHxeHep-TeXHOJIOr (TEXHOJIOT)
OKIIATP 22544 WmxeHep 10 BHEIPEHUIO HOBON TEXHUKH M TEXHOJIOTHU
OKCO 2.22.03.01 MarepuaioBeieHHE ¥ TEXHOJIOTHA MATEPHAJIOB
2.28.03.01  HaHOTEXHOJIOIMH H MEKPOCHCTEMHAs TEXHHUKA
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3.2.1. TpynoBan ¢pynxuus

Bri6op MeTonoB 1
000pyI0BaHuS Ul IPOBEACHHS
HaueHosamue HCIBITAHUH SKCIEPHMEHTAIBHBIX Kox | B/OL6 (n(il;(::;l;s) 6
obpasios KBaTHUKAMH
HaHOCTPYKTYpHUPOBaHHEIX PVD-
IIOKPBITHI
?pl; (;P;i);;mg;;lﬁfmn Opurnxan X 3alMCTBOBAHO U3 OPHMIMHANA |
Kon PeructpaumonHslii
OpHUruHajza HOMEP
NpOoGheCCHOHAITEHOTO
CTaHaapTa
Tpynossie Hccneposanne MeTONOB, NPUMEHSEMBIX B OPraHH3aUuMHd  JUIS IIPOBEIEHUS
JercTBUS HCTIBITAHNH YKCIEPUMEHTAILHBIX 00pasnoB PVD-nokphiTuit
Beibop 6o pa3paGoTka METONOB HMCIBITAHHS 3KCHEPHMEHTAIBHBIX o0pas1os
PVD-nokpsrtuii
Bri60op TexHONOTHYECKOro 0GOPYAOBaHHS M CPEICTB M3MEPEHHH U IIPOBEEHUS
HCTBITAaHAH SKCIIEPUMEHTANBHBIX 00pasuos PVD-nokpsITwit
Heobxoaumere IIpAMeHATE METOIE! HCITBITAHAH IKCIEPUMEHTATBHBIX 00Pa3LOB PVD-nokpsrtuii
YMEHHS IIpuMeHsATE  KOHTPONBHO-H3MEPHUTENBHOE  OGOPYNOBAaHHE Ui IIPOBEJICHUS
HCTIBITAHUH SKCIIEPUMEHTAILHBIX 00pa3uoB PVD-nokperTuii
IIpon3BomuTE OIEHKY XapaKkTEPHCTHK CBOMCTB SKCIIEPHMEHTAIBLHBIX o0pasioB
PVD-nokpsrtuit
Onpeznensars COOTBETCTBHE XapaKTEPHUCTHK 3KCIEPHMEHTAIBHBIX obpasuos PVD-
TIOKPBITH# 33JaHHBIM TPeOOBaHHSM IO AaHHBIM HCIIBITAHUN
Heobxoaumeie YcnoBus  MCHBITAHMA —~ 9KCIEPHMEHTANLHBIX  OOpPAasIoB PVD-noxpeiTHi,
3HAHUA YCTaHOBJICHHBIC HOPMATUBHO-TEXHHYECKOH JOKyMeHTanuei
Buis! ucnpITanyii KCIepHMEHTAIBHBIX 06PA3OB PVD-nokpertuit
TepMuHbI: KaTeropys MCIBITAHHA, OGBEKT HCTIBITAHMM, 0Opa3ell /IS HCIIBITAHUH
IlpaBuia UpUMEHEHHS  KOHTPONBLHO-U3MEPHTENHHOTO — OOOpPYMOBAHHS  JUIA
IPOBEACHHSI UCTIBITAHUH H3HOCOCTOMKUX MOKPHITHIA
TpeGoBanus cHUCTEMBI SKOJIOTHYECKOrO MEHEIKMEHTA H CHCTEMBI MEHEDKMEHTA
IIPOU3BOJICTBEHHON 6€30IIaCHOCTH U 3/I0POBBA
Hpyrue -

XapaKTEepUCTHKH
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3.2.2, TpynoBas ¢pyHKuHs

Hammvenosanue

[IponcxoxaeHne
TPYIOBO# pyHKLIH

[IpoBeneHUEe CTEHIOBBIX,
UCCIIEOBATEIBCKHX U
CPaBHUTEIIHHBIX UCIIBITAHHH
3KCIIEPUMEHTANBHBIX 00pa3IioB
HaHOCTPYKTypUpOBaHHBIX PVD-
HOKPHITHI U 00001IeHe
ITOJIYYCHHBIX pPe3yIbTaTOB

Kox

B/02.6

VYpoBeHb
(oypoOBEHb) 6
KBaJTU(UKALUU

3aHMCTBOBAHO U3 OpuruHajia

Opurusan X

Kon PeructpanroHHbIH
OpHrHHana HOMEp
npodhecCUHOHATEHOTO
CTaHIapTa

TpyznoBsie
JEACTBUS

Pa3zpaboTtka mporpaMMbl CTE€HAOBBIX HCHBITAHHN SKCIIEPUMEHTATBHBIX 00pa3IoB
PVD-nokpbITHil M METOJTUKY MPOBEACHHUS aHAJIN3a PE3YJILTATOB

IIpoBepka paboTOCHOCOOHOCTH CTEHZOBOrO OOOpYAOBaHUSI M HNPOBEACHHUS
UCIBITAHUH 3KCIEPUMEHTAIBHBIX 00pa3nioB PVD-nokpeITHii no xypHaty

ITon6op peXHMOB  HCCIEAOBATENLCKMX M CPaBHUTEIBHBIX  HCIBITAHHH
OKCIIEPMMEHTAIBHBIX 00pa3ioB PVD-nokperTuii

IlpoBeneHne wuccnenoBaTeNbCKUX MCIBITAHANR U1 M3YYEHUs] OIPEICIICHHBIX
XapaKTEPHUCTHK CBOMCTB SKCIIEPHUMEHTAIBHBIX 00pa3iioB PVD-nokpeiTuil

IIpoBeneHue NCHbITaHUK aHATOTHYHBIX IO XapaKTEPUCTHKAM SKCIEPUMEHTAIBHBIX
o0pa3nioB PVD-mokpeITHii B HAEHTHYHBIX YCIOBHSAX Ui CPaBHEHUS XapaKTCPUCTHK
HX CBOWCTB

OdopmineHne NPOTOKOJIOB HCHBITAHHA SKCHEPHUMEHTAIBHBIX oOpasnoB PVD-
TTOKPBITHIA

Odopmnenne 00600MIEHHOTO  3aK/IIOYEHHS  TO HCIBITAaHHAM

9KCIIEPAMEHTANBHBIX 00pa3noB PVD-nokpeITuil

pe3yJibTaTam

Heob6xoaumele
yMeHUs

IIpuMeHSTh METOABI HCIIBITAHHH SKCIEPUMEHTANIBHBIX 00pa3noB PVD-nokpeIThi

BeiOnpaTh ~ TeXHHYECKHE  YCTPOMCTBa Ui INPOBENCHHMS  HCHBITAHHHA
SKCIMIEPUMEHTAIBHBIX 00pa3znioB PVD-nokpeiThit

[Tpou3BOMUTH OLEHKY XapaKTEePHCTHK CBOMCTB 3KCIEPUMEHTAIBHBIX 00pa3loB
PVD-noxpsituii

VYCTaHaBIHBaTh COOTBETCTBHE XapaKTCPHCTHUK JKCIIEPHMEHTAIBHBIX 00paslioB
PVD-niokpeITH# 3aJaHHBIM TPEOOBAHUSM IO TaHHBIM UCIBITAHUN

Heobxonumele
3HAHUI

VYcnoBus MPOBEICHNS HCIBITAHMHA SKCIEPUMEHTATBHBIX 00pa3noB PVD-mokperTHi,
YCTaHOBJICHHBIC HOPMATHBHO-TEXHUUECKOH TOKYMEHTALMEH

Buzp! ucnpiTaHui SKCIEpUMEHTAIBHBIX 00pa3noB PVD-nokpeITHii

TepMuHbI: KaTeropus UCIbITaHUH, 00BEKT UCHBITAHUM, 0Opa3ell I HCTILITAHHH

[lpaBuna npUMeHEHHS  KOHTPOJBHO-U3MEPUTENBHOTO  O0OpYNOBaHHMA I
TPOBEJICHUS MCIIBITAHUH N3HOCOCTOMKHX NOKPBITHIH

Tpe60BaHI/I$I CHCTEMBI 3KOJIOTMYCCKOTO0 MEHEIKMCHTA MU CHUCTEMBI MCHCDKMCHTA
HpOH3BOI[CTBCHHOﬁ 0€30IaCHOCTH U 3J0POBBA

Hpyrue
XapaKTEPUCTUKU
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3.2.3. TpynoBasi dynknus

HaunmenoBanue

IIpoucxoxnenue
TpyxoBo# QyHKIMHu

IIpoBeneHue ucnbITaHmiz E
. YpoBeHb
OIIBITHBIX 00Pa3IOB HU3EIHH |
pasl a Kon B/03.6 (mozmypoBeHs) | 6
C HAaHOCTPYKTYPHPOBAHHBIMHA KBanHpUKALMY |
PVD-HOKPHITHAMH

. Opurusan X 3aumCTBOBaHO W3 OpHTHHANA

Kog Perucrpammonnsiit
OpHTHHANA HOMep
Npo¢eCCHOHANBHOTO
CTaHIapTa

Tpynossie
JCHCTBHS

IIpoBenieHre TpeNBAPHTENFHBIX HCIHBITAHWNA ONBITHBIX OOPa3OB H3NEIHH C
HOBBIMM PVD-TIOKpBHITHAME ¢ [ENBIO TEpBOHAYANBHOH OIEHKH COOTBETCTBHS
3aJJaHHBIM B TEXHHYECKOM 33JJaHUH TPEOOBAHUSIM

IIpoBesieHHe NMpPHEMOYHBIX HCIIBITAHHMM ONBITHBIX OOPA3LOB W3MENMH C HOBBIMH
PVD-NOKpBITHAME ¢ NEJNBI0 OLEHKH BCEX ONMPENENEeHHBIX TEXHHYECKHM 3aaHHEM
XapakTepUCTUK B  YCIIOBHSX, MAaKCHMalIbHO NPHONMIKCHHBIX K pealbHOM
IKCIUTyaTalluu

[IpoBenenre NOMONHMTENBHBIX HCNBITAHMH U ONPEJETICHHS 3HAYCHHS
XapaKTEPHCTHK ONBITHBIX O0pasioB H3AeNMil C HOBBIMH PVD-IOKPHITHAMH C
3aJlaHHBIMH 3HAUEHHUSIMH TT0OKa3aTelei TOYHOCTH

OcdopmIileHHE HPOTOKOIOB HMCIBITAHME OTNBITHEIX OOPA3LOB H3NETHH C HOBBIMH
PVD-nokpeitusmu

OdopmiieHre 3aKMIOYEHHs 110 pe3ylNbTATaAM HCIBITAHMM OIBITHBIX 00PAa3LOB
U3AeTHH ¢ HOBBIMH PVD-nokpeITrsaMu

Heob6xonumere
YMEHHS

lIpuMeHSTE METO/TbI HCTIBITAHHHA ONBITHEIX 006Pa3oB U3zeHit ¢ PVD-HOKpHITHIMH
Boibupath TexHHYECKHE YCTpOMCTBA U NPOBEJEHHS HCIIBITAHWM OIBITHBIX
o0Opasuos u3nenuii ¢ PVD-nokphrrusMu

lIpon3BoIATE OLIEHKY XapaKTePHCTHK CBOMCTB ONBITHBIX OOpa3lOB H3MCIHH C
PVD-nokperrusamu

YcTaHaBIMBaTh COOTBETCTBHE XapaKTEPHCTHK ONBITHBIX 00pasiioB m3aemii ¢ PVD-
TOKPBITUSAMH 33JaHHBIM TPSOOBAHUAM IO JAHHBIM MCIIBLITAHHH

Heobxomaumeie
3HAHUA

YcnoBus MCTIBITaHME ONBITHBIX 00pasuoB m3fgenuii ¢ PVD-mokpeITHAMA,
YCTaHOBJIEHHBIE HOPMATUBHO-TEXHUYECKOW JJOKYMEHTALIHEMN

Bujibl HCTIBITaHMH ONBITHEIX 00pa3ios uzaenmii ¢ PVD-oKpeITHAME

TepMuHbL: KaTeropus HCIBITAHUH, OOBEKT HCIIBITAHKH, ONBITHBIN 06pa3er H3eHil
JUIA UCTIBITAHUIN

IlpaBuna  npUMEHEHHMS  KOHTPOJBHO-U3MEPUTENBHOTO  0GOpPYAOBaHHSA  JUIS
IpoBeieHus ucnblTanui PVD-nokpeituit

TpeboBanus cucTeMBbI 3KOIOTMYIECKOr0 MEHEKMEHTa M CHCTEMBI MEHEIKMEHTA
IIPOU3BOJICTBEHHOM 0€30IIaCHOCTH U 310POBBS

Hpyrue
XapaKTEPUCTUKH
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3.2.4. Tpynosas ¢pynkuus

HaumeHoBanue

Ipoucxoxaenue
TPYAOBO# QyHKIMHU

Paspa6oTka u opopmienne
JIOKYMEHTAlMH IO BHEAPEHHUIO
HOBBIX HAHOCTPYKTYPHUPOBAHHBIX
PVD-nokpeiTHii B mpon3BoAcTBO

Kon

B/04.6

YpoBeHb
(moxypoBeHb) 6
kBaTuduKaLuu
e

- Opurunan X 3auMCTBOBaHO U3 OpHTHHATA

Kon PeructpaunonHbIit
OpUTHHAJIA HOMEp
npodheCCUOHANTBEHOTO
CTaHIapTa

TpynoBrie
JEeUCTBUS

O6o6menre TpeOOBaHMH K KauyecTBY HOBBIX HaHOCTPYKTYpPHPOBaHHBIX PVD-
ITOKPBITUI

PazpaGoTka HHCTPYKUMM 0O JOCTHXCHHIO BBIXOJHBIX [IapaMeTPOB  HOBBIX
HAHOCTPYKTYPUPOBaHHBIX PV D-mokperTuii

PaspaboTka 1 opopMnenHe TexHUIECKOH TOKYMEHTAIMH 10 KOHTPOMIO KA9eCcTBa H
[IPUEMKC TOTOBBIX H3/EIUM C HOBBIMH HaHOCTPYKTypUPOBaHHBIMH PVD-
IOKPHITHSIMH

Pa3paboTka u 3amonHeHHe BefoMOCTel OCHACTKH, 0GOPYNOBAHHA JUIS HAHECEHHS
HOBBIX HAHOCTPYKTYPHPOBaHHEIX PVD-nokpreiTHii

PaspaGotka u 3amonHeHWe BeIOMOCTEH YIENbHBIX HOPM pacxoja MarepHaia,
crenMbUIMPOBAHHBIX HOPM pacXofla MaTepHalld, KOMILIEKTOBOYHBIX KapT nJs
IIPOM3BOACTBEHHOTO mporecca IOATOTOBKH H HaHECEHUS HOBBIX
HAaHOCTPYKTYpHpOBaHHBIX PVD-nokperruii

Paspabotka m oQopMIICHHE TEXHONOTMYECKHX HMHCTPYKIHH IO pabore ¢
000pyZIOBaHHMEM JUT HAHECEHHS HOBBIX HAHOCTPYKTYPHPOBAHHBIX PVD-IOKpPBITHiA

Heob6xonumeie
YMEHHS

llpumensts QopmMbl H mpaBmia OQOpMIIEHHS JOKYMEHTOB CHELHAILHOTO
Ha3HAYCHHUsA, HCIONB3YeMBIX IIPM HOPMHPDOBAHHM pacxXoja MaTepuaia s
ITPOou3BO/ICTBA HOBEIX PVD-nokpsrThit

O¢opMnsaTe BENOMOCTM OCHACTKM NPH BHEAPEHHH HOBBHIX PVD-MOKpHITHH B
IIPOM3BOJCTBO

Heobxonumeie
3HAHUL

MapmpyTtHoe, MapILIpyTHO-OIIEPAHOHHOE, OIepalliOHHOE OIUCaHHE
TEXHOJIOTHYECKOTO Ipouecca HaneceHus: PVD-nokperTuit

Buzpl, KOMIIIEKTHOCTB, (OpMbI © mpaBHia O(GOPMICHHS TEXHHIECKHX
/IOKYMEHTOB, IPUMEHICMBIX IIPH NPOEKTUPOBAHHH TEXHOJOIMYESCKHX IIPOIIECCOB
noJrydyeHus HOBBIX PVD-nokpbiThii

Bunpl onucands TeXHONOTHYECKOTO MpOLEcca MOATOTOBKH MOIONKKH (paGodeit
IOBEPXHOCTH 00BLEKTa) M HaHeceHUs! PV D-nmokphITHit

Hpyrue

XapaKTEePUCTUKH
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3.2.5. TpynoBast pyHKIMS

HawmmenoBanwne

BHenpenue HOBBIX
HaHOCTPYKTYypUpOBaHHBIX PVD-
MIOKPBITHH B IPOH3BOJICTBO

ITpouncxoxneHune
TpyIoBOii QyHKIMH

Kon

VYpoBeHb
B/05.6 (nonypoBeHs) 6

KBaTA(UKALIUH

. Opurunan X 3aMMCTBOBAHO W3 OPHIHHAJIA

Kon PerucrparuonHsiit Homep
OpHUruHana Npo(heCCHOHATBHOrO
cTaHAapTa

Tpynoseie
nelcTBUA

OtpaboTka OIBITHOrO 06pa3iia U3ENHs ¢ HOBBIM HAHOCTPYKTYPUPOBAHHEIM PVD-
TOKPHITHEM Ha TEXHOJOTMYHOCTh HA BCEX CTAAUAX pa3paboTKu

BoiBepka, oTinagka pa3pabOTaHHBIX TEXHOJOTHYECKHX IIPOLECCOB MONYYEHHS
U3/IEIHA ¢ HOBBIM HAHOCTPYKTYPHPOBaHHBIM PVD-moKpEITHEM

Pac4eT  TOYHOCTH,  NPOM3BOAMTENBHOCTH H  TEXHHKO-3KOHOMHYECKOMH
3(QEeKTUBHOCTH BAapHAHTOB TEXHOJOTMYECKOTO MpOIlecca MOMYYeHHs H3AEIHil ¢
HOBBIM HaHOCTPYKTYpUPOBaHHBIM PVD-nokpertuem

BHecenne HOBOTO U3/e/HS B KapTy PHMEHSIEMOCTH, 0QOPMIIEHHE 3aKIIOYECHHS Ha
H3JICJIHE C HOBBIM HAHOCTPYKTYpHUpOBaHHbIM PV D-mokpeITHeM

Odopmnenne 3akaza Ha H3TOTOBJICHHE OINBITHO-IIPOMBIILIEHHOM IIapTHH H3IETHI C
HOBBIM HaHOCTPYKTYpHpOBaHHbIM PVD-nokpeitiem

Heobxomumele
YMEHHS

IIpousBomuTh OLEHKY 9SKOHOMHYHOCTH IIONYYEHMsS M3JCIMA C  HOBBIM
HaHOCTPYKTYpHpOBaHHBIM PVD-mokpbiTHEM B KOHKPETHBIX OpraHH3AIlMOHHO-
TE€XHOJIOTMYECKHX H IPOU3BOACTBEHHBIX YCIOBHIX

Pa3pabaTeiBaTh TEXHOJIOTHYECKHE MPOLECCHl MOJIYYEHHS M3JACHUM C HOBBIM
HaHOCTPYKTYpHpOBaHHbIM  PVD-mokpeiTeM Ha JTame  TEXHOIOTHYIECKOH
IOATOTOBKY ITPOH3BOICTBA

Onpenenats TpeGoBaHHS K KauecTBY MATEPHAIOB [UIS IIONYYEHHS H3IEIHH C
HOBBHIM HAHOCTPYKTYPHpOBaHHBIM PVD-mokpbiTHeM Ha 3Tale TEXHONIOTHYECKOH
IIOJTOTOBKH POM3BOJICTBA

Pa3pabateiBaTh MEpONPHUATHS 110 COBEPIICHCTBOBAHHIO TEXHOJIOTMH HAHECCHUS
PVD-iokpeITHST ¢ 1ENBI0 CHIDKCHHS Je(EKTHOCTH H3AEAHH C  HOBBIM
HaHOCTPYKTYpHpOBaHHbIM PVD-nokpsiTHEM

IIpumeHATs MeTOABI pa3paboTKu cocTaBoB PVD-mMOKpeITHi ¢ HH3KOM (H3HKO-
XMMHAYECKOHW aKTHBHOCTBIO 10 OTHOIIEHHIO K IHOIUIOXKKE (pabodell MOBEPXHOCTH
00BeKTa)

IIpEMEHATE METO/BI TOBBIMIEHHUS JKECTKOCTH M TEIUIOCTOMKOCTH MAaTpPHIBI MyTeM
CO3[aHUs IIPOMEKYTOYHOTO TEPMOCTAaOMIBHOTO CJOS MEXIY IOKPHITHEM U
IIOJUIOXKKOM (paboueil MOBEepXHOCTHIO OOBEKTA)

IIpMEHATE METOBI KOHTPONIS COOJIIONEHUS TEXHOJIOTHYECKOU TUCIMILUIMHBL HA
ydactke PVD-nokpertuit

HeobOxonumele
3HAHUS

MeTonsl CHMXKEHHS TPYJOEMKOCTH M Ce0ECTOMMOCTH H3TOTOBJIEHHS H3NENHM C
HOBBIMH PVD-mroxpeITHAMU

MeTtonsl CHMKEHHS TPYHOEMKOCTH H CeGECTOMMOCTH pacxola MaTepHalioB,
SHEPropeCYpPCcOB NIPH MPOU3BOJICTBE M3eIHii ¢ HOBBIMH PV D-mOKpBITHIMH

Mertozabl GOpMUPOBAaHUS U ONTUMH3AIMH CTPYKTYPBI PVD-1oKpbITHiA

P ACY€THBIC, OIIBITHO-CTATUCTHYCCKUEC, PETHCTPAMOHHBIC, OKCICPTHBIC METOIBI
OLICHKH KQ4€CTBa OIIBLITHOI'O 06pa311a U3aCaus

TpeboBanus CHCTEMBI AKOJOTHYECKOTO MEHEIKMEHTAa M CHCTEMBI MEHEKMEHTA
IIPOU3BOACTBEHHOM 6€30MaCHOCTH U 3I0POBBS
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Hpyrue
XapaKTCPHCTHUKHU

3.2.6. TpynoBas GpyHxkuust

CocraBneHue TEXHHYECKOTO VpoBeHs
HaumMeHoBaHue 3aJIaHUS Ha U3TOTOBJIEHUEC Kon B/06.6 (otypoBeHb) 6
OCHACTKH KBaTH(HKALHHA
Hponcxovxcaenne Opurusan X 3aMMCTBOBAHO W3 OpHUTHHATA
TPYZAOBO# GyHKIMH
‘ Kon PerncrpanuoHHbIHA
OpHMIuHaa HOMEp
npoeccUOHANBEHOTO
cTaHgapTa
TpynoBeie Wsyuenue u 06GOOIIEHHE TEXHONOTHYECKOH MNOKyMEHTAMM JUIS pPa3spaboTKH
JeicTBusA TEXHUYECKOTO 3aJITaHUs
CocraBnenue nepevHs TeXHAYECKHX TPeOOBAHUI, IIPeIbABISEMBIX K OCHACTKE
Cocrasnenne nepeyHs: OCHOBHBIX TEXHOJIOTMYECKHX MapaMeTPOB, OIPEEIIONMX
L[EJIEBOE UCIIOJIE30BAHNE U IPUMEHEHHE OCHACTKH
CocraBnenre nepedHs TpeOOBaHMII K HANEKHOCTH, YPOBHIO YHH(DHKALHMH H
CTaHJapTU3annu, 6€30MacCHOCTH OCHACTKH
PaspaboTka u odopMiIeHHE YCIOBUM 3KCIUTyaTalluH, TPEOOBAHKI K TEXHMIECKOMY
00CITY’)KUBaHUIO W PEMOHTY OCHACTKH
CocraBneHne  mepedHs  JONOJHHUTEIBHBIX  TPeGOBaHMi, 3KOHOMHYECKHX
IIOKa3aTesei OCHACTKH
OdopmiieHHe TEXHHYECKOrO 3allaHMsi Ha H3TOTOBJICHHE OCHACTKH H  €ro
COTJIaCOBAHHE
Heobxonumerie OnpeniensITh OCHOBHBIE M BCIIOMOTATEILHEIE TPEOOBAHHS K OCHACTKE
yMEeHUSA [IpuMeHATs MeTOOBI pacdyeTa TEXHHKO-5KOHOMHYECKHX IIOKasaTened s
pa3paboTKH 3ar0TOBOK M OCHACTKH
CobmonaTh cTaauy ¥ dTaInbl pa3paboTKd TEXHAYECKOTO 3aJaHusl Ha IIPOU3BOJICTBO
OCHACTKH
Heo6xonumeie OcHoBHEbIE TpeOOBaHMUS, IPEIBABIIEMBIE K OCHACTKE
3HAHHUSA Iopsiiok pa3paboTKu, COTJIACOBAHMS U YTBEPXKICHHS TEXHHYECKOTO 3adaHuUs
ITopsgmok nocTpoeH s, H3IOKEHHU U OQOPMIICHHS TEXHHYECKOTO 3aJaHUs
CocraB U cofep)KaHHE TEXHHYECKOW JOKYMEHTAIMH, MOPAOOK CAaYH M [IPUEMKH
pe3yNbTaToOB pa3paboTKu
TpeGoBaHus CHCTEMBI 3KOJIOTHYECKOTO MEHEIKMEHTA M CHCTEMEBI MEHEIKMEHTA
IIPOHM3BOJCTBEHHOM 0€3011aCHOCTH ¥ 310POBbSI
Apyrue -

XapPaKTCPUCTUKH
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3.2.7. TpynoBasi pynkuus

HanmenoBanue

Ilpoucxoxnenue
TPyROBO# hyHKIHM

KoHTpons monydyenns onsITHO#
VpoBeHs

HapTHH U3JICIINHA C
P A Kon B/07.6 (monypoBens) 6
HaHOCTPYKTYpPHPOBAHHBIMHU KBATHHKATH

PVD-nokpertusamu

i |
| Opurusan X | 3aMMCTBOBAHO U3 OpHIHHANA

Kon PerucrpaliioHHBIIH
OpuruHana HOMep
NIpo(eCCHOHATLHOTO
CTaHJapTa

Tpynossie
JercTBUg

Bri60p KOHTPONMpPYEMBIX IIPH3HAKOB H BHAA KOHTPOJIA OIBITHON MAPTHH W3NEIHi
C HAaHOCTPYKTYypHpOBaHHbIMU PV D-nokperTusamu

Bri6op HOMEHKIATyPBI Iokasarenei HaJEXHOCTH U3JIeTTHiA c
HAHOCTPYKTYPHPOBaHHBIMH PVD-nokpbITusiMu

Onpenenenne (GakTHIECKHX 3HAYEHHI TOKa3aTelel KauecTBa ONBITHOM IapTHH
U3JIEIIHN C HAHOCTPYKTYPHPOBaHHBIMA PVD-NOKpBITHSIME

CpaBHenme ¢akTHueckux 3HaveHHil ¢ TpeOyeMbIMH 3HAYECHHAMH KauecTBA
HaHOCTPYKTYpHpOoBaHHBIX PVD-mokperTai

OdopmieHre NPOTOKOIOB oONpeneNeHns 3HAYEHHH MoKasaTenell KauecTBa
ONBITHOM MAPTHH M3/EIUH C HAHOCTPYKTYPUPOBAHHBIMH PV D-IOKpBITHSIMH

3aHeceHHWE  pe3yNbTATOB  KOHTPOJNS  ONBITHOM  HAPTHH  W3NENHA ¢
HaHOCTPYKTYPUPOBaHHBIMU PVD-NOKpHITHSIME B XKypHAT

IlpoBenienne amanm3a pe3yiIbTAaTOB KOHTPONS ONBITHOM MAPTHH W3ICIHH C
HaHOCTPYKTYpHPOBaHHbBIMH PVD-NOKpBITHSMH #  yCTpaHeHHMe BBIIBICHHBIX
HapyLICHU

HeobOxonumeie
YMEHHUS

IIpUMEHATE  METOIBI ONpENENcHHs MOKa3aTeled KauecTBa M3JENHH ¢
HaHOCTPYKTYpHpoBaHHBIME PVD-mokpeITusamu

Honp30BaTbCs METOTAMH KOHTPOJISI IIOC/IEOBATENBHOCTH BHITIOIHEHHS OTEpaIiii
TCXHOJIIOTHYECKOrO  IPOLECCa, MPUMEHSEMBIX CPEACTB  TEXHOJIOTMYECKOTO
OCHAILCHUS, PEKAMOB MOATOTOBKH IOMIIOKKH (pabodell MOBEPXHOCTH OOBEKTA),
COOTBETCTBHS MaTePHAIOB TPEOOBAHHUIM TEXHUYECKOMN JOKYMEHTALUH

Heobxoaumere
3HAHUS

Mertonbl OLEHKH HANEKHOCTH TEXHOJOTMYECKOW CHCTEMBI MO IIapaMeTpaM
Ka4ecTBa OIBITHOW IAPTHH M3JACIHMH C HAHOCTPYKTYpHUPOBaHHbIMH PVD-
HOKPBITUSIMHA

XapaKTepUCTHKHM TEXHHYECKOTO YPOBHS M HAJEKHOCTH TEXHOJIOTHIECKOTO
000OpyI0BaHHs M OCHACTKM ydacTka PVD-mokpeITuii

IlpenenvHble 3Ha4YeHHA NApaMeTPOB KAdyecTBA ONBITHOM TapTHH H3AEIHH C
HaHOCTPYKTYpHPOBaHHBIMU PV D-nokpeITusMu

To4HoCTHBIE XapaKTEPHCTHKH HCIIOIB3YeMbIX METOMOB H CPEACTB KOHTPOJIS
Ka4ecTBa U3/ICJIMH C HAHOCTPYKTYPHPOBAaHHBIMH PV D-NOKpEITHIME

TexHonornyeckne NpoLECCHl, ¢ BHIIOJHEHHEM KOTOPEIX BO3MOXHO IIOSIBICHHE
Opaxa, nedexroB PVD-nokpeiTuii

TpeGoBanusi KOHCTPYKTOPCKOM, TEXHOJOTHYECKOH, HOPMATHBHO-TEXHHYECKOM
JOKYMEHTAIUH

Tpe60BaHI/Iﬂ CHCTEMBI 3KOJIOTHYECKOT0 MEHEI)KMEHTa U CUCTEMBI MEHEIPKMEHTA
IIPOU3BOACTBEHHOI 6€30MacHOCTH U 310POBbsI

Hpyrue
XapaKTepUCTUKH
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Opranu3zaius pa3paGoTKH HOBBIX
Harverosare HaHOCprFTypHpOBaHHLIX PVD- Kon C VpoBeHb 6
MOKPBITHH U BHEJIPEHUE B KBaTH(UKALMH
IIPOU3BOJCTBO
[Ipoucxoxnenne :
0600IeH O TPy I0BOH OpurmHan X : 3aMMCTBOBAHO W3 OpPUTHHAIA
GbyHKIHN
Kon PeructpaimoHHbii
OpHTHHANA HOMep
npodeCCHOHATEHOTO
cTaHIapTa
Bo3moxuble HavansHuk yuactka PVD-mokpeituit
HaMMEHOBaHUS
JOJDKHOCTEH,
npodeccuii

TpebGoBanns
00pa3oBaHHIO K

Briciee o6pazoBanue — Gakanaspuar

00y4eHunto

TpeGosanus k onbiry | He MeHee Tpex JieT paGoTHI [0 CTIENMATBHOCTH HA HEXKEHEPHO-TEXHAIECKAX
IPaKTHIECKOM JOJDKHOCTSX B 06J1aCTH HaHECEHUSI TOKPBITHI

paboThI

Ocobrle ycnoBus
JIONycKa K padore

IIpoxoxneHne 06s3aTeNbHBIX IPeIBAPUTENBHBIX (IPH NOCTYIICHHH Ha paboTy)
U IEPUOJNIECKHX MEAMIMHCKAX OCMOTPOB (00CIIeIOBaHMIA), a TAKXKE
BHEOUYEPETHBIX MEAMIIUHCKUX OCMOTPOB (00CIeI0BaHMIA) B IIOPSKE,
YCTaHOBJICHHOM 3aKOHOAATeNbCTBOM Poccuiickoii deneparmn

[IpoxoxxieHHEe HHCTPYKTaXKa 0 OXpaHe TpyAa

Hpyrue

XapaKTEPUCTUKH

Pexomenyercs onoMHATENHOE IPOECCHOHATBHEIE 06Pa30BAHKE —
porpaMMBl MOBBIIIEHKS KBATH(DUKAIMHY 1TO MPOMHITIO AEATEILHOCTH

I[OHOJIHI/ITCJIBHBIC XaAPaAKTCPHCTHUKH:

Haumenopanwue Kox - Haumenosanue 6a30B0ii IpymIIbI, JODKHOCTH (IIpodecchn)
JOKYMEHTa WIH CIEIUAIBHOCTH
OK3 1223 PykoBoauTenu noapasneneHuit mo HayYHsIM
HCCIIEIOBAaHUSAM U pa3paboTKaM
EKC - HauaJIbHHK 11€Xa ONBITHOTO MPOM3BOICTBA
OKILATP 24704 Havanpnuk oT/ie1a (HayUHO-TEXHHYECKOTO PA3BUTHS)
OKCO 2.22.03.01 MarepuaioBeieHre B TEXHOJIOTHH MaTEPHAJIOB
2.28.03.01 HaHoTeXHONOrNM 1 MUKPOCHCTEMHAsI TEXHUKA
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3.3.1. TpynoBas ¢pynxuus

HanmmenoBanue

OpraHuzanust npoBeeHHUS
HCCIIEIOBATENBECKUX H
9KCIIEPUMEHTAIBHEIX paboT 110
paspaboTKe HOBBIX KBATHHKALHH
HAHOCTPYKTYPHPOBAHHBIX
PVD-nokpertuit

VpoBeHb
Kox | C/01.6 (nomypoBeHs) 6

IIporcxoxaenue Tpy0BoOi

byHKUMI

- Opurunan X 3aHMCTBOBaHO M3 OpHIHMHATA
Kon PeructpanuoHsbiit
OpWrHHaIA HOMeEp
po(heCcCHOHATLEHOTO
CTaHIapTa

TpynoBele aeiicTBus

Cornacopanue (yTBepXIEHHME) BHIOB, TNOCIEIOBATEIPHOCTH H  00BEMA
IPOBEAICHUA HCCICAOBATENILCKAX M JKCIICPUMEHTAIBHBIX pPaboT HOBBIX
HaHOCTPYKTYPHPOBaHHBIX PVD-nokpeITHit

Cornacoanne (yTBepKAeHHME) NOPAAKA, YCIOBHH H CPOKOB IIPOBEICHHS
HCCIIEIOBATENIbCKUX u 3KCIIEpUMEHTAIBHBIX pabot HOBBIX
HAHOCTPYKTYpHPOBaHHBIX PVD-nokprrtit

CornacoBanue  IpHMEHSEMBIX MATEPHAJOB IIPH  IIONYYCHHH  HOBBIX
HAHOCTPYKTYpHPOBaHHBIX PVD-nokperTHit

VTBepXKIEHHE METONOB, CPEICTB M YCIOBHH MCCIEHOBAHHM M HCIBITAHHIN
HOBBIX HAHOCTPYKTYPUPOBaHHBIX PVD-mokpeiTuii, ¢opMm mOpemocTaBieHHs
JAAHHBIX ¥ OLCHUBAHHS TOYHOCTH, JOCTOBEPHOCTH PE3yJILTATOB

Haznauenune OTBCTCTBEHHBIX  3a  obecnedcHHE )24 IIPOBEJICHHE
HCCIICIOBATENIBCKUX M IKCIEPHMEHTAIBHBIX DPAabOT TO pa3paboTKe HOBBIX
HaHOCTPYKTypHpoBaHHBIX PVD-mokpsrtui

CocraByieHue OTYETHOH JOKyMEHTAUH 1O IPOBEJCHHIO HCCIIENOBATEIbCKAX H
3KCTIEPUMEHTAIBHBIX paboT N0 pa3paboTke HOBBIX HAHOCTPYKTYPHPOBAHHBIX
PVD-nokpsrruit

Heobxonumeie
YMEHHUS

BeIOUpaTh HampaBlIeHHs MCCIIE[OBATENbCKUX U 9KCIIEPUMEHTAIBHBIX PaboT 10
pa3paboTke HOBBIX PVD-nokpeiTHii

O606mars u OLICHHUBATh pe3ynbTaThI HCCIEeI0BATENBCKUX H
3KCIIEPUMEHTAIBHBIX paboT 110 pa3paboTke HOBbIX PVD-moKphITHii

@opMHpoBaTh  TPEOOBAHHS, IPEIbABISEMBIE K HCCIENOBATEILCKAM H
9KCHEPUMEHTAIBHBIM paboTaM 1o paszpaboTke HOBbIX PVD-nokpbitHii

Heobxomumele 3HaHuS

OCHOBEI SKOHOMHKH, TpaBUJIa BHYTPCHHETO TPYAOBOI'O pacrnopsaka

OCHOBBI OpraHu3alluy TPy/1a, IPOM3BOICTBA H YIIPABICHHUS

TpynoBoe 3akoHOmaTenBCTBO Poccuiickoit Oenepanuu

Texnuueckoe 3aJlaHH€  Ha  IIPOBEACHHE UCCIIEAOBATENbCKUX M
IKCHEPUMEHTAIBLHBIX paboT o pa3paboTke HOBBIX PVD-nOKphITHI

Kputepun 3¢ HEeKTUBHOCTH U JIOCTaTOYHOCTH IIPOBEICHHBIX
HCCIIEI0BATENIECKUX U KCIIEPUMEHTAIBHBIX paboT Mo pa3paboTke HOBBIX PVD-
IIOKPBITHI

TpeGoBanus X OrpaHMYEHHIO HOMEHKJIATYPHl NPUMEHSEMBIX MaTepHATIOB HA
yyacTke PVD-mokpsiTuii

TpC6OBaHI/IH CHUCTCMBEI 3KOJIOTHYCCKOTO MCHCDKMCHTA u CHUCTEMBI
MCHEDKMEHTA IIpOI/I3BOIICTBCHHOf;I 0€30MacHOCTH H 310POBbs

Apyrue




20

| XapaKTepruCTHKH

3.3.2. TpynoBas pynxuus

Haunmenosanue

HopmupoBaHHe TEXHONOTMYECKOTO
IIpOLECcca NOArOTOBKH M HAHECEHHUS
HOBBIX HAHOCTPYKTYPHPOBAHHEIX KBATH(pHUKALHHI
PVD-nokpsrthii

VYpoBeHb
Kon C/02.6 (noaypoBeHs) 6

IIpoucxoxenue TpyIoBOH |

byHKIHH

| Opurmran X 3aMMCTBOBaHO M3 OpHrHHAIA

Kon Perucrpamuonssiit
OpurvHaja HOMeEp
NpoeCCHOHANTBLHOrO
CTaHJIapTa

Tpynoseie aeiicTBus

YcTaHOB/IEHHE HCXOHBIX JaHHBIX, HEOOXOIMMBIX JUIS pacueTa HOPM BPeMEHH
M pacXola MaTepHaloB MNpH 3alycKe€ B  IIPOM3BOACTBO  HOBBIX
HAHOCTPYKTYpUPOBaHHBIX PVD-nokpeiTui

Pacder W HOpMHpOBaHHE 3aTpaT TpyZa HAa BBINOJHCHHE HCCIENOBAHMIA,
HMCTIBITAHUH, IPOLECCa MOATOTOBKH IOJUIOXKKH (paGodeil oBEpXHOCTH 00BEKTa)
¥ HAHECEHHS HOBBIX HAHOCTPYKTYPHPOBaHHBIX PVD-mokpsITHii

Onpenenenne uCHONHHTeNed [ BBINOJHEHHS ONEpalHil IIOATOTOBKH M
HAHCCEHHMs HOBBIX HAHOCTPYKTYPHUPOBAHHBIX PVD-NOKpEITHIA B 3aBHCHMOCTH
OT CJIOKHOCTH paboT

OQopmieRne  pe3yNbTATOB HOPMHDOBaHHS TEXHOJOTHYECKOTO —IIpoIecca
IIOATOTOBKH Y HAHECEHHsI HOBBIX HAHOCTPYKTYPHPOBaHHBIX PV D-noKphITHI

HeoOxonumsie
YMEHUS

YcranaBnuBath TEXHUYECKHU 000CHOBaHHBIE HOPMBI pacxona
IIPOM3BO/ICTBEHHBIX PECYPCOB IIPH 3allyCKE B IIPOM3BOJACTBO HOBEIX PVD-
IOKPBITHHI

OmnpenenaTs HOPMaTHBEI YAENBHBIX PACXO0JIOB, OTXOO0B H TIOTEPh MATEPHANIOB
IpH 3allyCKE B IPOU3BOJICTBO HOBLIX HAHOCTPYKTYPHPOBaHHBIX PVD-nokpsITHil

IIpuMeHsTh METOIBI pa3pabOTKH HOPM PAcxo/ia MaTEpUANIOB

Heob6xonumsele 3HaHUS

OCHOBBI S9KOHOMHKH, IIpaBUJIa BHYTPCHHETO TPYAOBOTO pacropaakKa

OCHOBBI OpranM3anuy Tpyaa, NPpOU3BOACTBA H yIIpaBJICHUS

Tpynosoe 3akononaTenscTBo Poccuiickoit ®enepanun

TpC6OBaHI/I$I CHUCTCMBI 3KOJIOTHYCCKOT O MCHEIDKMCHTA n CHCTCMBI
MCHCDKMCHTA HpOI/I3BOZ[CTBeHHOI71 6e30macHOCTH U 3JOPOBbBA

HopMa OATOTOBHTEIBHO-3aKIFOYUTC/IBHOTO  BpPEMEHH, HOpMa MTYYHOI'O
BpPCMCHH, HOpMa OII€PATHBHOIO BpEMCHH, HOpMa OCHOBHOT'O u
BCIIOMOT'ATCJIBHOI'O BPEMEHU

Exunuua HOpMHpOBaHHS, HOpMa BBIDaGOTKH, paspsn paboOTBI, METOMBI
HOPMHUPOBaHHS

CpencTBa TEXHOIOTMYECKOTO OCHANIEHMS, JOMONHSIOMHE TEXHOJIOIHUECKOE
000pynoBaHME [JIsI BBINONHEHHS ONPENETICHHON 4YacTH TEXHOJOTHYECKOIO
mporecca

Apyrue
XapaKTEPHUCTHKH
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3.3.3. TpynoBas dpyuxmust

OpraHmaupm IIOATOTOBKH OCHACTKHU

VpoBeHb
HaumeHoBaHue AU HAHCCCHUA HOBRIX Kon C/03.6 (noxypoBeHs) 6
HaHOCTpYE(TypI/IpOBaHHLIX PVD- KBTH(HKALMH
HOKPBITHH
ggg:;zzmﬂwﬂe TPYRIOBOH Opurusan X 3aMMCTBOBAHO W3 OpPUTHHANA
Kon PerucrpanyoHHsiii
OpHUrHHAIA HOMep
npodeCCHOHATEHOTO
CTaHAapTa

Tpynossie aeiicTus

Omnpenenenre NOTPeGHOCTH B OCHACTKE K IUIAHUPOBAaHHE OOECIICUEHHUS
OCHACTKOH MPOU3BOJICTBA HOBBIX HAHOCTPYKTYPHPOBaHHBIX PVD-nokphITHii

HopmupoBanme pacxoma OCHacTKM KpeIUIeHHS OOBeKTa B KaMepe JUisd
HAHECEHHs HOBBIX HAHOCTPYKTYPUPOBaHHBIX PVD-nokphITHii

CocTaBnenue 3asBKH HAa H3TOTOBIECHHE OCHACTKH JUI HAHECEHHS HOBBIX
HaHOCTPYKTYpHpOBaHHBIX PVD-nokpeITHit

Opranu3anus H3roTOBICHAS OCHACTKH y4acTka PVD-IOKpHITHIA, €€ MCIIBITaHHe
¥ OTJIaJIKa

KoHTponb BHEJPEHHS OCHACTKM Ha yd4acTke PVD-TOKpHITHIf, yUeT ¥ aHAIH3
3} (HEKTUBHOCTH €€ MCIIOIB30BAHHUS

OGecneuenne pabounx Mect y4yacTka PVD-NOKpHITHHf OCHAcTKOM U
TEXHUYECKHH HAA30p 3a JKCIUTyaTallMedl CTaHAAPTHOH M IEpeHATaXHBAEMOU
OCHACTKH

Opranmsanus ydera, XpaHEeHHs, BOCCTAHOBJIEHHS OCHACTKHM Ha ydacTke PVD-
MOKPBITHHI

Heo6xonumele
YMEHUS

OuenuBate 3KOHOMHYECKHH 3G(EKT OT NPUMEHEHHS OCHACTKH IIyTeM
COIIOCTABJICHUS 3aTPaT ¥ SKOHOMHHU

O(bOpMJ'DITI) TEXHOJIOTHYCCKHUEC 3CKU3blI OCHACTKH

HpI/IMeHSITL METOAbI IIPOCKTHPOBAHUS TEXHOJIOTHYECKOM OCHACTKH

HeobxonuMele 3sHaHuS

Knaccn(pmcaunx OCHaCTKH oo ICJIEBOMY HAa3HA4YCHHIO, CTCIICHU
CIICIMAJIN3allu, MCXaHU3alluu U aBTOMAaTHU3alluu

HOCIIC].IOB&TCJ'II:HOCTB IIPOCKTHPOBAHHUA TEXHOJIOTHYECCKOM OCHACTKH

JIOKYMEHTBI IPOEKTHPOBAHUS OCHACTKH: 3aKa3 OCHACTKH, BEIOMOCThH 3aKa30B,
cOOpOYHBII YepTexK, paboure UepTexkH, AETAIUPOBKA, CrieHuDHKALAN

TpeGOBaHI/IH CUCTCMBI OKOJOIHYCCKOTr0 MCHCIKMCHTA Hu CHCTEMBI
MCHC/DKMCHTA HpOI’I3BOIlCTBeHHOI‘;I 0€30IacCHOCTH U 310POBbs

Hpyrue
XapaKTePUCTHKH
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3.3.4. TpynoBas pynxuus

OpraHu3anus Ipou3BOICTBA ONBITHOMH
L VYposens
[IapTUH U3JACIINH C
HammeHoBauune p . Kon 1 C/04.6 (noxypoBeHs) 6
HaHOCTPYKTYPHPOBaHHBIMH KBTI UKALHHI
PVD-nokpsITusaMu L i
poucxoxnenue e — X 3
TPy A0BOH dyHKIIM Op aMMCTBOBaHO W3 OPUIHHANIA
Kon PerucrparyionHsiit HoMep
OpHrHHANa npodecCHOHATBHOTO
cTaHgapTa

Tpynoseie aeiicTBus

Ogopmnenne 3aka3a MaTepHaIoOB [Jis IPOM3BOCTBA ONBITHOMN MAPTHH M3IENHiA
C HOBBIMH HAHOCTPYKTYPHPOBaHHBIMU PV D-noKpBITHAMH

Opranuzanus CBOEBPEMEHHON MOCTABKH MATEPHATOB, HEOOXOMUMBIX JUIS
TPOM3BO/ICTBA ONBITHOM MAPTHH HU3/EMIl C HOBBIMH HAHOCTPYKTYPHPOBAHHBIMH
PVD-nokpsrrusmu

Koopaunanus u npaHATHE KOPPEKTUPYIOMUX ASHCTBAM Ha Pa3IHIHBIX CTAIHAX
TONYYEHHS H3/ICNU# C HOBBIMH HaHOCTPYKTYPHPOBaHHBIMH PV D-IOKpEITHAME
Ha OCHOBAHWH aHAIM3a M KOHTPOJIBHBIX IIPOBEPOK

M3yuenue u 06061IeHHE pe3yIbTaTOB MPOM3BOJICTBA OMEITHOM MAPTHH W3/IEIIHi
C HOBBIMH HaHOCTPYKTYPHPOBAHHBIMH PVD-IOKPHITHSMHE, NPUHATHE PEIICHHS
O BHEJIPEHUH B IPOHU3BOJCTBO

KoppektnpoBka o0pasiia W3 ONBITHOM NApTHH M3ACTHH C  HOBBIMH
HaHOCTPYKTYpHpOBaHHBIMH PV D-mokpheItusmMu

OnTumusanys 3aTpaT Ha HPOU3BOJACTBO ONBITHOM TAPTHH H3E/IMi C HOBBIMU
HaHOCTPYKTYPHPOBaHHBIMU PV D-nokpeITHsMH

KoHTpone  peanm3annu  ONBITHOM  WapTWM  M3JEMMd C  HOBBIMH
HaHOCTPYKTYPHPOBAaHHBIMU PV D-nokpeiTHsMu

WN3yyenne u o6obLIeHNe pe3yNbTaToOB pealu3alyi ONBITHON NapTHH M3JEIHH ¢
HOBBIMH HaHOCTPYKTYPHPOBaHHBIMH PVD-noKpeITHSAMH, B TOM YHCIIEe TPOBEpKa
PacyeTHBIX HOPM pacxojia MaTEpPUAIOB

HopaGoTka JOKyMEHTAIlMH Ul BHEAPEHUS B IIPOU3BOACTBO M3/ENHIA ¢ HOBBIMH
HaHOCTPYKTYPHPOBaHHBIMH PVD-nokpeITHAMHI

IToaroroBka muana-rpadguka OCTAHOBKH Ha IIPOM3BOACTBO M3AENHIH ¢ HOBBIMH
HaHOCTPYKTYpHpOBaHHbIMH PVD-noxperTusiMu

Kontpoms cobmozmenuss TpeGoBaHMii OXpaHbl Tpyda IIpH NPOHM3BOJCTBE
ONBITHOM APTHM M3JEIHH ¢ HAHOCTPYKTYpHpPOBaHHBIMEH PVD-nOKpHITHIME

Heo6xonumsere
YMEHHS

IIpAUMEHATL OCHOBHBIC BH/BI CTPATETHii MO pa3spabOTKe M3ACIHH C HOBBIMH
PVD-TOKpHITHAMY C yJTy4IIEHHBIMH XapakTEPUCTHKAMHU 32 CYET MOJEPHHU3AIHH
WM IPHOOpETEHNS NOTIOIHHUTEIBHBIX CBOWCTB

OneHuBaTh TeXHMYECKYyI0O 0a3y NPOW3BOJACTBA, IPHHHMATL pEUICHHE O
HEOOXOZAMMOCTH B JONOJHHUTEIHOM OOOPYAOBaHHM HPH IIPOU3BOJCTBE
U3J1eUi ¢ HOBEIMH PV D-niokpbITisaMu

BHIIONHATE  TEXHHKO-5KOHOMHYECKOE  OO0OCHOBAHHE  BO3MOKHOCTH H
1e/1ec000pa3sHOCTH pa3pabOTKH U3/ENHUii ¢ HOBBIMH HaHOCTPYKTYPHPOBAHHBIMH
PVD-nokpsitusamu, MOJECpHH3ALHH, MOIU(HKAIINH; MIPOTHO3UPOBATH
NOTPe6HOCTH B HOBOM POIYKIMH

Heob6xoqumsle 3HaHuS

OCHOBEBI 9KOHOMHKH, ITpaBHJIa BHYTPEHHETO TPYJAOBOI0 pacnopsaka

OCHOBHI OpraHU3aliK TPyAa, IPOM3BOACTBA M YIIPABJICHHUS

Tpynosoe 3akoHOnaTenseTBO Poccuiickoin denepanyu
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IlepeioBbiE TEXHOTOTMH HAHECEHHS! HAHOCTPYKTYPHPOBAHHBIX PVD-nokpseituii

IpuHiun COBMEILIEHUS craaui pa3paboTKu H3ICIUR v
HAaHOCTPYKTYPHPOBAaHHBIMH PVD-OKpBITHAMH ¥ NOATOTOBKH  HX
HPOU3BO/ICTBA, PAIIMOHATIBHOTO IO CPOKAM H pecypcam

Ompenensiomiue  TeXHOJIOTHYECKHE W OPraHM3alHOHHBIE pEIUEHAS [I0
NPOM3BOACTBY H3JCNHA C HAHOCTPYKTYPUPOBaHHBIMH PVD-mOKpeITHSMH B
IPOLIECCE UX TPOCKTHPOBAHMS

Metonsl BBISBIEHHS H pelICHHS NPHHIHIHATLHEIX IPOOTEM TEXHOJOTHH,
NPUMCHEHHs MaTepHAJIOB M  OpraHM3allid [POM3BOACTBA [0 Hayala
M3TOTOBJICHHS H3/IEHI C HAHOCTPYKTYpHPOBaHHEIMH PVD-10KpEITHAMH

TpeGoBaHus CHCTEMBI IKOTIOTHYECKOTO MEHEDKMEHTA U CHCTEMBI MEHE/DKMEHTA
IPOU3BOJCTBECHHOM 6€30I1aCHOCTH U 3/I0POBbS

Hpyrue
XapaKTEePUCTUKHU

3.3.5. Tpynosan ¢pynxuus

KOHTpOJ’IB COCTOSHHUS U

3KCILTyaTaluy 000pyIOBaHHs TIPH VposeHs
Hanverosanue HAaHECEHUU HOBBIX Kon C/05.6  (nonyposenn) 6
HaHOCTPYKTYpUPOBaHHBIX PVD- . KBaluQUKaLUK
OKPLITHH L
g};l)gz:f;mneﬂne TPyzioBOH - Opurnnan X 3aMMCTBOBAHO U3 OPUTHHANA
| Kox Perncrpanvonnsiii Homep
OpHUTHHATa 1podecCHOHATBHOTO
CTaHpapTa

TpynoBsie aeiicTBus

KOHTpoNs TpOBENEHHS KOMIUIEKCHBIX MEPONPHATHH II0 IOATOTOBKE U
HAaHECCHHUIO HOBBIX HAHOCTPYKTYPHUPOBaHHBIX PVD-moKphITHii

Cocranenne rpaguka OCMOTpPa COCTOSHHS OOOPYIOBAHHS IS HAHECCHHUS
HOBBIX HAaHOCTPYKTYpUpOoBaHHBIX PVD-nokpeiThit

Ocmorp u  mpoBepka  OOOpYHOBaHHS  Iiepel] HAHECEHHEM  HOBBIX
HaHOCTPYKTYpHpOBaHHBIX PVD-mokperTuii

Kontpome  skcmiyaramme  oGOpyZOBaHHS HO  HAHECEHHIO  HOBBIX
HaHOCTPYKTYpHPOBaHHbIX PV D-mokpsiTHii

Opranusanus IpOBEIEHHS TEKYIIETO0 PEMOHTAa OOOPYIOBAaHHA IO HAHECEHUIO
HOBBIX  HAHOCTPYKTYPHPOBaHHbIX  PVD-mokpeiTmit s ycTpaHeHHS
HEHCIIPaBHOCTEH

Opranusanus INpOBEJCHAS IUIAHOBO-TIPEAYNPEIATEILHOIO PEMOHTA IO
HAaHECCHUIO HOBBIX HAHOCTPYKTYPHUPOBaHHBIX PVD-nokpbITHii

CornacoBaHne METOAMK, HMHCTPYKIMH OSKCIUTyaTallul OOOPYAOBaHHS IIpH
IIOATOTOBKE M HAHECCHHH HOBBIX HAHOCTPYKTYpHpoBaHHBIX PVD-mokpsiTuii

Heobxogumeie
YMEHHUS

KoHTponmupoBaTh Halmu4He DOKYMEHTAllMd Ha OGOPYAOBaHHE IO HAHECEHHIO
HOBBIX HAHOCTPYKTYpHPOBaHHEIX PVD-nokpsITHii yuactka PVD-nokpbrruii

[IpuMenaTe cpedcTBa MeXaHW3alMH, AaBTOMATH3aldM  JHCTAHIHOHHOTO
YIIpaBJICHHs B KOHTPOJIs ydacTka PVD-nokpeITuii

ITpumensars METOMBI OLICHKH 3KCINTyaTallMOHHOM HaJIe)KHOCTH
TEXHOJIOTMYECKOro 000pyioBanus ydactka PVD-nokperTHii

PaspaGarbiBaTh  METOABI IOBBILECHHS HAAEKHOCTH OOOPYDOBAHHA IO
HAHCCEHHUIO HOBBIX HAHOCTPYKTYPUPOBaHHBIX PVD-OKpbITHI

KonTpomposats cobmozeHne TpeGoBaHuil SKCILTyaTalMOHHON JOKYMEHTAIHH
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B 4acTH ofecredeHus 6e30macH0CTH 060pyA0BaHHs yaacTka PVD-mokpeITHit

Heob6xomumere 3HanusS BKCHJIyaTaIII/IOHHBIC nmapamMeTpsbl TCXHOJIOTHYECKOTI'O O60pyI(0BaHI/IH,

HOBBIX HAHOCTPYKTYpHpOBaHHLIX PVD-nokpertuii

TpeboBaHus Ge30IaCHOCTH 10 SKCIUIyaTallMh OOOpPYIOBAHMS IIPY HAHECCHHH

PVD-nokpeiTuii

TpeboBanus k mepcoHaly, paboTaroleMy Ha OOOPYIOBAHHH 1O HAHECEHHIO

HpI/IHHI/Il'ILI obecreueHns 6e30IacHOCTH TEXHOJIOTHYCCKOTO O60py1[OBaHI/I}I

HaHOCTPYKTYPHPOBaHHEIX PVD-niokpeITHit

OcobeHHOCTH ~ dKCIUTyaTauuu  oGOpYJOBAHHS [0 HAHECEHHWIO  HOBBIX

Y BPETHBIX IPOU3BOACTBEHHEIX (haKTOPOB ydacTka PVD-moKphITHI

TpCGOBaHI/I}I CTaHAapTOB, YCTAaHABIHBAIOIIHX JOIIYyCTUMEBIE 3HAUYEHHS OIACHBIX

o0OpynoBaHus (TepMETHM3ALHd, 3AlUTHBIE YCTpoMicTBAa) yuactka PVD-
MOKPBITHI

Texauueckue SJIEMCHTHI, 06CCHC‘II/IBaIOU.IIrIC 663OHaCHYIO JKCILTyaTaluIo

IpaBuna obecneuenus sneKTpoGe30macHOCTH 06OpYIOBaHMS ydactka PVD-
MOKPBITHIA

Mertonpl nuarnocTaky 060pynoBanus yuactka PVD-nokphrTwit

MCHC/DKMCHTA IIpOH3BOI[CTBeHHOI7I 0€30MacHOCTH U 3J0POBbA

Hpyrue -
XapaKTePUCTHKH

IV. CBeaenusi 06 oprann3anusx — pa3paGoTunKax npoeccHOHAIBLHOTO CTaHAapTa

4.1. OTBeTCTBEeHHASI OPraHU3ANMA-PA3PAGOTIHK

DoHz nHPPACTPYKTYPHBIX U 00pasoBaTenbHbIX mporpamm POCHAHO, ropox Mockgsa

I'enepanbHBI QUPEKTO CsuHapenko Auapeii ['ennaaneBny
P p P P P

4.2. HauMeHOBaHHS OpraHU3aNMIi-pPa3paboTYHKOB

1 | AO «Baxyymman», ropox Kazans, Pecniy6mka Tataperan

2 | AO «Mapuiickuit MAIIMHOCTPOUTENBHBII 3aBOJ1», ropo Mommkap-Ona, Pecrry6imixa Mapuit i1

3 AHO «HanuonansHOe areHTCTBO pa3BUTHS KBaTM(pHKAIHil», ropoq Mocksa

4  3A0 «<MMHTEK», ropon Canxr-IlerepGypr

5 Wmxenepno-texnosnormyeckuii nentp OO0 «Texnomommcy, ropox Mocksa

6  Hayuno-npoussozncteennas kommnanus OO0 «ABAKC», ropon Cankt-Iletep6ypr

7 | OAO «Hay4HOo-nIpOoH3BOJACTBEHHOE OOBEAUHEHHIE «Panuosnextponuka» umenu B. U. Illumxoy,
ropon Kazans, Peciy6imuka Tatapcran

8  Obuepoccuiickoe obbeuHeHNe paboTonarenel «PoccuifcKkuit COF03 MPOMBIIIIEHHHKOB U
IpeaIprHHUMaTeNen», ropoa Mocksa

9 000 «MIIK XAJITEK», ropon VibsHOBCK

10 OOO HIILI «Ilouck-MapI'TV », ropon Momxkap-Oia, Pecny6iuxa Mapwuit O

11 OOOP «Poccuiickuit col03 MPeANPHUATHIA B OPraHA3aIKH XAMAIECKOTO KOMILIEKCA», TOPOI
Mocksa

12 | TIAO «kKAMAS3y, ropon HaGepesxubie Uennsl, Pecriy6imika Tatapctan

13 | TTIAO «HIIO «Carypn», ropox Peibunck, SIpocnasckas 061acTh

14 ' TTIAO «Y pumcKoe MOTOPOCTPOHTEIBHOE IIPOU3BOJICTBEHHOE 00hEIMHEHHEY, Topoa Ya,
Pecmry6nuka Bamkoprocran

15 | ®I'AOY BO «Ypanbckuii henepanbHbli yHuBepcuteT uMenn nepsoro [pesuaenta Poccuu B.H.

Tpe6OBaHI/I$I CUCTCMBI IKOJIOTHYECKOTO MCHC/IKMCHTA H CHCTCMbI
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Ensnunay, ropon Exatepun6ypr, Cepmiosckas o6nacTs

16  ®I'bOY BO «IToBOIKCKHI rOCYapCTBEHHBIN TEXHOTOTHYECKHIH YHHBEPCHTETY, ropos Momikap-
Omna, Pecniy6itiika Mapuit On

17 | ®T'BY «BHUU 0XpaHbI X 5KOHOMHKY TPY/a», TOPOJL MockBa

! Ob6wepoccuiicknit KITacCH(pUKATOp 3aHATHIA.

2 Obwepoccuitckuii KiIaccHpUKaTop BUIOB SKOHOMHUECKOH AEATEIHHOCTH.

? Mpuxas Munsapasconpasputia Poccun ot 12 ampens 2011 r. Ne 3021 «O6 YTBEPXKJCHHM NEpedHell BpeaHbIX H (M)
ONAaCHBIX NIPOU3BOJCTBEHHBIX (JaKTOPOB H PaGoT, NPY BHINOAHEHHH KOTOPBIX MPOBONATCS O6S3aTe/bHbIE NpeIBAPUTEINBHBIC K
TICPHOMHECKHE MEMUMHCKHE OCMOTPLI (0OcnenoBanns), u Ilopsaaka MpoBeseHMs O6S3aTENBHBIX NPEJBAPHTEIBHBIX H
TICPUONMIECKUX MEIMUMHCKAX OCMOTPOB (0GCnef0BaHui) paGOTHHKOB, 3aHATHIX HA TKENbIX paGoTax W Ha paGorax ¢
BPEIHBIMH M (WIA) ONMACHBIMH YCIOBHSAMH TPYZIa» (3apeructpupoBan Mumtocrom Poccuu 21 oktabps 2011 .,
perucTpaionnbii Ne 22111), ¢ M3MEHEHHSMH, BHECEHHBIMH TIPHKA3aMH Mumnzapasa Poccun ot 15 mas 2013 r. Ne 296u
(3aperucTpupoBan MumnroctoM Poccun 3 mons 2013 I., peructpanuonssii Ne 28970) u ot 5 mexabps 2014 r. Ne 801
(3apeructpupoBan Mumroctom Poccun 3 despas 2015 r., peructpauroHHsiii Ne 35848).

HocraHosnenre Muntpyna Poccuu, MusoGpasosanus Poccun ot 13 suBapa 2003 r. Ne 1/29 «O6 yrteepxnenun Iopsika
00y4YeHus 10 OXpaHe TpyJa M IPOBEPKY 3HAHMI TPeGOBaHHI OXpaHsl TpyJia paOOTHHKOB OpraHU3aLui» (3aperHCTPUPOBAHO
Mustoctom Poccun 12 despans 2003 r., pernctpaumonnstii Ne 4209), ¢ ©3MEHEHNHMH, BHECEHHBIMH MPUKA30M MHHTpyna
Poccun, MunoGprayku Poccun ot 30 Hos6ps 2016 r. Ne 6971/1490 (3apeructpupoBan Munioctom Poccun 16 nexabps
2016 r., perucrpanuonHsiii Ne 44767).

3 EauHbIi KBTH(HKALMOHHBI CIIPABOYHUK JI0KHOCTEH PYKOBOAUTENEH, CIEMATHCTOR H CILy>KaLlHX.
6 O6mepoccuiickuii knaccubukarop npodeccuii paGounx, TomKHOCTEH CITyXXallMX ¥ TApU(QHBIX paspsmoB.
7 O6mepoccuiickuii KJIACCH(UKATOP CIEHAILHOCTEH 110 06pa30BaHHIO.



