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IlpoBencHue MoaudHKaIUMy CBOHCTB U H3MEpPEHU ITApaMeTPOB HAHOMATEPHUATIOB U 10.104
HAHOCTPYKTYD )
(HauMeHOBaHUe BUIA TPOPECCHOHATLHOM AEATEILHOCTH) Kon

OcHoBHas 11eNb BUAA IPOPEeCCHOHATHLHOM AeATEIEHOCTH:

Y COBEpIICHCTBOBAHKE IIPOLECCOB MOAM(PHKALIMN CBOHCTB HAHOMATEPHUAIIOB U HAHOCTPYKTYP

I'pynna 3angTuid:

1120 PyxoBonurenu yupexaeHui, 1223 PykoBoautenu noapaszieneHuii mo

OpraHu3alyil ¥ NpeanpusTuit HaY4YHBIM HCCIEOOBAHUSIM U

paspaboTkam

2152 HnxeHephI-31eKTPOHUKHI 3111 Texnnky B 061aCTH XUMUYECKHUX U
Gu3MIECKNX HAYK




8212 COopmuKy 37IEKTPUYECKOTO U - -
3JIEKTPOHHOT'0 060PYAOBaHUS
(xon OK3 l) (gauMeHoOBaHHeE) (xox OK3) (HaMMeHOBaHHE)

OTHeceHHE K BHJIaM SKOHOMHYECKOM eITeLHOCTH:

26.11 ITpou3BOACTBO 3IEMEHTOB IEKTPOHHOMH anmnapaTypsl

71.20.3 WcnpiTanud u aHamm3 GU3MKO-MEXaHWIECKUX CBOMCTB MaTepHAJIOB M BEIIECTB
71.20.9 JeqaTenbHOCTE 10 TEXHUYECKOMY KOHTPOJIO, HCIIBITAHUSM M aHATA3Y

72.19.2 HayuHgle uccienoBanus u pa3paboTKi B 006JIaCTH TEXHHIECKUX HAYK

72.19.3 Hayunbie rccie[oBanus M pa3paboTKH B 06IaCTH HAHOTEXHOJIOTHH

(xox OKBDJIY)

(HaI/lMCHOBaHI/Ie BHAA S3KOHOMUYIECKOM Z[CHTCHLHOCTI/I)
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III. XapaxTepHcTHKka 06061eHHBIX TPYAOBLIX (PyHKIHI

3.1. O60o6mennas TpyaoBas GpyHKUH

IIpoBencHue n3MepeHnii mapaMeTpoB
HaHOMATEPHAJIOB ¥ HAHOCTPYKTYP B YpoBens

. Kon| A 5
COOTBETCTBHH C TPEOOBAaHUAMH TEXHUIECKOM KBaTHuKaImH
¥ HOPMaTHBHOHN JOKYMEHTAIIHH

HammenoBanne

Tpoucxoxcerue obodmerHoH Opurmaan X 3aMMCTBOBAHO H3 OpHIHHANA
TPYyA0BO# QyHKIUH
Kon PerucTpauuoHHb1i
OpHrHHala HOMep
podeCcCHOHANBLHOTO
CTaHJapTa
BosmoxHEIe JlabopanT
HaHMEHOBaHHS Texnuk-nabopant
JOJDKHOCTEH, podeccuii
Tpebopanus k Cpennee npodeccHoHabHOE 00pa3oBaHUe — IPOrPAMMEI OATOTOBKH
oOpa3oBaHuIO B KBaM(UIIMPOBaHHEIX paboYHX
00ydeHmnto HononauTenbHsle NpodeccHOHaNBHBIE IPOrPaMMEI — IPOrPAMMBL
NOBLINICHASA KBATHPHKAIUHY, IPOrPaMMBbI IPodeCcCHOHATBHON
IIEPENOATOTOBKH

TpeboBaHUA K OBITY -
IIPaKTHIECKO# paboThl

Ocobrie ycnosus nomycka | IIpoxoxaeHue 06s3aTebHBIX IPEABAPUTENBHEIX (IPH OOCTYIUICHAY Ha

K pabore paboTy) ¥ NEepHOIMIECKUX MEIMIHHCKAX OCMOTPOB (06cIeoBanmii), a
TaKXKe BHEOUEPETHBIX MEIUIIMHCKHX OCMOTPOB (00C/IeIOBaHuiT) B IOPSAJIKE,
YCTaHOBIIEHHOM 3aKOHOAaTeNbCTBOM Poccuiickoit Menepanum
VIHCTpYKTaX 10 OXpaHe Tpyaa’

Ipyrue XxapakTepUCTHKA

JIOHOJ'IHI/ITCJ'ILHBIC XapaKTCPUCTHKH

HaumeHoBanue 6a30B0i IPYIIIEL, JOKHOCTH

Hanvenosarue fokymenta Kon (mpodeccHn) UK CIEMUATBEHOCTH
OK3 3111 Texuuxu B 06macTH XUMHIECKIX H (PHU3UIECKUX HAYK
8212 COopIHKH 3TEKTPHIECKOTO U IIEKTPOHHOTO
000pyIOBaHHS
ETKC § 20° H3MepuTenp 31eKTpoU3NISCKHAX ITapaMeTPOB H3AeNrit

9JIEKTPOHHOM TEXHUKH 5-ro paspsaga
§ 156° JlabopaHT xuMHYecKkoro aHanmsa 3-ro paspsja

§ 121 JlabopaHT 0 PU3UKO-MEXAHHYECKUM HCIIBLITAHUAM 3-I0
paspsana
OKIIATP’ 12518 MsmepuTens 3nekTpodu3udecKux HapaMeTpoB

26999 Texnuk-maGopant

33256 JIabopaHT BXOJTHOTO KOHTPOJIS

33290 JlabopaHT Hepa3pymaromuX METOAOB KOHTPOJIS
33364 JlabopanT GU3NKO-XUMHUECKHX HCCIEXOBAHNUI
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OKCO® 210104 | MuKpodIeKTPOHHIKA M TBEPAOTEbHAS 3JIEKTPOHHKA
210105 | DnexTpoHHbIe TPUOOPHI H YCTPOHCTBA

3.1.1. TpynoBas ¢pyHkuus
IMoaroroBka K NpOBEICHAIO H3MEPEHHIA VposeHs
HaumMenosanue | apaMeTpOB HAHOMaTEPHUAIIOB U Kox | A/01.5 | (momypoBenn) 5
HaHOCprKTyp KBaJ'IH(pHKaHHI/I

Iponcxoxnenne TpyaoBoi

 Opurmman X | 3aHMCTBOBaHO M3 OpPHTHHAIA

byHKIMH
Kon Pervctpanvonsslif
OpHIHHAJIA HOMep
MpodhecCHOHANTBEHOTO
CTaHAapTa
Tpynoseie aeiicTBus ITonroroBka HaHOMAaTEpHATOB M HAHOCTPYKTYP K M3MEPEHHAM HX

rapameTpoB
IIpoBepka Hanuuus HEOOXOIUMOro OGOPYHOBAHHUS, OCHACTKM, PACXOTHBIX
MaTepualioB H CTaHIAPTHHIX (ITAIOHHBIX, KOHTPOJBHBIX) OGPasIOB I
IPOBEACHUS U3MEPEHHI TapaMETPOB HAHOMATEPHAIOB M HAHOCTPYKTYP
KoHTpoe CcpokoB HOBepKH H/HIM KamuOPOBKM CPEACTB H3MEPEHMH M
CTaHJAPTHHIX (ITATOHHBIX, KOHTPOJILHEIX) 00pasIoB

IIpoBepka HATHMYHA TEXHONOTHIECKHX MHCTPYKUHMH (KapT) 10 MPOBEICHHIO
U3MEPEHHN TapaMeTPOB HAHOMATEPHAIIOB ¥ HAHOCTPYKTYP

Bxmouenue, nposepka paboTocIOCOOHOCTH, HACTPOKa 06OPYAOBAHMS I
U3MEPEHH TapaMeTpOB HAHOMATEPHAIOB U HAHOCTPYKTYP

Heo6xomumere yMeHuS OneHuBaTE COOTBETCTBHE HAHOMATEPUAIOB M HAaHOCTPYKTYDP TpeOGOBAHHIM
TEXHOJIOTHYECKUX HHCTPYKIHH (KapT), TEXHHYECKOH ¥ HOPMATHBHOM
JIOKYMEHTALMH I10 IPOBEJICHUIO H3MEPEHMI HX MTapaMeTPOB

Hcmone3oBate cTaHAapTHBIE (ITAIOHHBIE, KOHTPOJbHBIE) 06pasmbl B
COOTBETCTBHH C TEXHOJIOTHYECKON HHCTPYKITHEH

Pabotath Ha H3MEpPUTENHHOM OGOPYHOBAaHHHM B COOTBETCTBHH C
HHCTPYKIMIMH II0 SKCIUTyaTallMM ¥ TEXHUYECKOM TOKYMEHTaIueH
[IpenympexnaTe M yCTpaHSTh MeJNKHE HEMONAAKd B  pabore
HM3MEPHUTENBHOI0 000pyIOBaHHS

BrmonHATE TpeOoBaHUS OXpaHEI TPYAa

IlogroraBnuBaTe HaHOMATEPHATBI M HAHOCTPYKTYPH K H3MEPEHHIO HX
[1apaMeTpoB

Heo6xonumele 3HaHuS O6mue cBemeHMS O CTPYKType, (HM3MKO-XHMHYECKHX CBOMCTBAX,
KOHCTPYKIUH M Ha3HAYCHHH HAHOMATEPHATIOB H HAHOCTPYKTYP

Hasnayenue, yCTpOHCTBO H DNpPHHOUN JACHCTBHS  HCIOJIB3YEMOTO
obopymoBaHMs [ M3MEpEHHH IapaMeTpoB HAHOMATEPHATOB U

HaHOCTPYKTYP
Bosnelicteue ucmonme3yemMoro o6opynoBaHMS HAa HaHOMAaTepHANIBl H
HaHOCTPYKTYPHI
PykoBoncTBa 10O  OSKCIUTyaTalil — HCHONB3YEMOTO  M3MEPHTEIBHOTO
obopynoBaHus

Tpebopanus, npepsaBIscMble K HAHOMaTepHaIaM ¥ HAHOCTPYKTYpaM
Texnomorudeckue HMHCTPYKIMH (KapTbl), TEXHWYECKas H HOpPMaTHBHAsA
JOKYMEHTAllHsA IO NPOBEJCHUIO U3MEPEHHH I1apaMeTpoB HAHOMATEPHAJIOB

H HaHOCTPYKTYP




OcHoBHEIE ~METONBI M3MEPEHHH MapaMeTpOB HAHOMAaTEpPHANOB H
HAHOCTPYKTYP

Meroasl mpoBEpKH, HACTPOMKH ¥ PEryJIHPOBKA  H3MEPHTENLHOTO
obopynoBanus

TpeboBaHus CHCTEMBI 3KONOTMYECKOrO MEHEKMEHTA M CHCTEMEI
MEHE/DKMEHTA IIPOU3BOACTBEHHON 6€30IaCHOCTH M 30POBBA

Hpyrue xapakrepucTHKH -

3.1.2. Tpynosas pynxnus

IIpoBenenne u3MepeHuii mapaMeTpoB YpoBens
HaumeHoBanue HAHOMATEePHANIOB ¥ HAHOCTPYKTYP Kon | A/02.5 | (nomyposens) 5
KBaTH(pUKaLUK

X HHE OBOH
Tlpoucxosicienue Tpyx Opurunan X  3amMCTBOBAHO U3 OpPMIHMHANA

GyHKIHH
Kon PeructpanuonHeIit
OpMTHHANA HOMep
npo(eCCHOHATLHOTO
cTaHIapTa
TpynoBsie nelictBus Bemonaenne u3Mepenuii napaMeTpos HaHOMAaTEepHaIOB X HAHOCTPYKTYD B

COOTBETCTBHH C TEXHOJOIMYECKOH NOKyMeHTalued W HHCTPYKIMAMH IO
9KCIUTyaTalluu 000pyIOBaHUA

Hactpotika, nposepka mapamMeTpoB H PEryJupoBKa 0G0pyIOBAHKSA BO BPeMst
HU3MEPEHHUH ITapaMeTPOB HAHOMATEPHAIOB W HAHOCTPYKTYP

Heobxonumere ymeHust Wcnonb3oBate cTaHAapTHEIE (3TAJOHHEIE, KOHTPONBHBIE) OOpasmbBl B
COOTBETCTBHH C TEXHOJIIOTHIECKON HHCTPYKIMER

PaGorath Ha H3MepHTENBEHOM OOOpYJOBAaHHH B COOTBETCTBHH C
HHCTPYKIMSAMU IO SKCILTyaTallii ¥ TEXHUYECKOM TOKyMEHTAliHeH
Ilpenynpexxnare ¥ yCTpaHATH MeJIKHEe HENONAAKA B  paboTe
M3MEPUTENFHOTO 000pYJOBAHIIL

BrimosHATs TpeGOBaHMS OXpaHbl Tpyaa

BemonmHaTh onepanuu HacTPOHKH 0GOpPYNOBaHHS M3MEPEHMH IapaMeTpoB
HaHOMATEpPHAIOB M HAHOCTPYKTYpD B COOTBETCTBHH C TEXHHMYECKOH H
HOPMaTHUBHOW JOKYMEHTanue

HeobxonuMmsble 3HaHHA O6mme cBedeHHS O CIPYKType, (U3MKO-XHMHYECKHX CBOMCTBAX,
KOHCTPYKIHH ¥ HA3HAYCHHH HAHOMATEPHUATIOB M HAHOCTPYKTYP
Hasnauenne, ycTpoHCTBO M NpHHIMOD [JECTBHS  HCHONB3YEMOTO
000pyNOBaHHS JUI1 H3MEPEHHH NapaMeTpoB HAHOMATEpPHAIOB H
HaHOCTPYKTYP

BoszeidictBHe HCIONB3yeMOro 0GOpyIOBaHHS HAa HAaHOMATepHalbl U
HAHOCTPYKTYPHI

PykoBoscTBa 1O  OKCIUIyaTallid  HCIOJNB3YEMOTO  H3MEPHTENBHOTO
obopynoBanus _

Meronpl oneHKE TOYHOCTH H3MEpEHHi HapaMeTpoB HAHOMATEPHATOB H
HaHOCTPYKTYP

TexHonornueckue MHCTPYKIHH (KapThl), TEXHHYECKas H HOpPMATHBHAS
JOKYMEHTAIHs [0 [POBEJECHUIO M3MEPEHHUH MTapaMeTpoB HAaHOMATEPHAIOB
¥ HAHOCTPYKTYP

Meroner mpoBepkH, HACTPOHKM M  PETYIMPOBKM H3MEPHTEIBHOTO
obopynoBanus

OcCHOBHBIE METOAB M3MEPEHHH  NapamMeTpoB  HAHOMATEPHAIOB H




HAHOCTPYKTYD

Texuuwueckmit aHrnmmiickuif S3BIK  HAaYauBHOrO YPOBHA B  061acTH
HaHOMaTEpHAJIOB

TpeﬁoBaHm CHCTEMEBEI 3KOJIOTHYECKOI0 MCEHEIKMEHTAa H CHCTEMEI
MCHCIDKMCHTA HpOHBBOHCTBCHHOﬁ 0€30IMaCHOCTH H 3J0POBbA

Jpyrue xapakTepucTuka | —

3.1.3. TpynoBas pyHKIHuSA

HpOBeI[CHI/Ie CTaTUCTHYCCKOI'O0 aHAIu3a U
COCTAaBJICHHUC IIPOTOKOJIOB I/I3MepCHI/II71
IIapaMCeTpOB HaHOMATEPHAJIOB

HAHOCTPYKTYp

VposeHs

Koz | A/03.5 | (momyposens) 5
KBUTH(HKALHH

HammenoBanne

Ilpoucxoxnenue TpynoBoit

P — Opurmran X | 3aMMCTBOBaHO W3 OpMIMHANA

Kon PerucrparmorHsrit
OpuruHajIa HOMep
/ Npo(decCHOHANBEHOTO
CTaHzapTa

Tpynossie neiicTBus @opmupoBanne 6a3bl JaHHBIX pE3yJIbTATOB H3MEPEHHH IapaMeTpoB
HaHOMATepHAJIOB ¥ HAHOCTPYKTYP

Craractudeckas o0paGoTka pe3yisTaToB M3MEpEeHHil  IapaMeTpoB
HAHOMAaTepHaJioB U HAHOCTPYKTYP

OdopmieHEE  NPOTOKONOB  CTATHCTHYECKOTO  aHAM3a  H3MEpeHHi
apaMeTpOB HAHOMATEPUAIOB H HAHOCTPYKTYP

CocTaBieHHE TPOTOKOIOB H3MEPEHH IapaMeTpOB HAHOMATEPHUATOB H
HaHOCTPYKTYp

Benenne kypHama ydera IPOTOKONOB HK3MEpEHMH apaMeTpoB
HAHOMATEPHAJIOB X HAHOCTPYKTYP

Heob6xonumele yMeHus PaGoTaTs ¢ COBpeMEHHBLIMH CpeACTBaMH 00paGOTKH, XpaHEHHS ¥ NepeJadn
JAHHBIX

IIpuMeHATE CTATHCTHYECKHE METORBI 00pabOTKH pe3ylbTATOB M3MEPEHHI
apaMeTPOB HAHOMATEPHAIOB H HAHOCTPYKTYP

OdopMIIATE HPOTOKONBI pE3yNbTATOB M HPOTOKOJNBI CTATHCTHYECKOTO
aHaM3a M3MEPEHHH NapaMeTPOB HAHOMATEPHATIOB M HAHOCTPYKTYD B
COOTBETCTBMM C  TpeOOBaHMSAMM TeXHHYECKOH W  HOPMATHBHOM
JOKYMEHTAIlUH

OueHuBaTh NOTPEIIHOCTH H3MEpPEHHI NapaMeTpoB HAHOMATEPHATIOB H
HaHOCTPYKTYP

ITonmp30BaTECA TEXHUUECKOH M HOPMATHBHOM JOKYMEHTALHEH

Heobxonumsle 3HaHMs Meronsl  crartucTHdecko#t 06pabOTKM OaHHBIX M OCHOBEI  TEOPHH
BEPOSITHOCTH

Crioco6s1 paboThl C COBPEMEHHBIMH CPEACTBaMH 00pabOTKH, XpaHEHHsS U
Hepe/ladd TaHHBIX

Obmme cBefleHHSI O CTPYKType, (M3HKO-XHMHYECKHX CBOMCTBAX,
KOHCTPYKIIMHM ¥ HA3HAUCHUH HAaHOMAaTepHUAIOB M HAHOCTPYKTYP

Mertonp! oneHKH DOTpeIHOCTeH U3MepeHHi apaMeTpOB HAHOMATEPHAIIOB
¥ HAaHOCTPYKTYP

TpeboBanus K 0GOPMIIEHUIO IPOTOKOJIOB CTATHCTHIECKOTO aHAJIM3A

TpC6OBaHI/ISI K COCTaBJIICHHIO IIDOTOKOJIOB M OTYETOB IIO pe3ylibTaTaMm
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H3MEPEHMH [TapaMeTPOB HAHOMAaTEPHATIOB H HAHOCTPYKTYP

TPCGOBaHI/ISI CHCTEMBI DJ3KOJIOTHYECKOI'0O MEHEIDKMEHTAa U CHUCTEMBIL
MCHCI)KMCHTA HpOI/IBBOI[CTBCHHOf;I 6e30macHoCTH 1 300POBBEA

Jpyrue xapakrepucTuku

3.1.4. TpynoBan ¢pyHknus

Hammenosanme

IIpoucxoxaeHue TpyIOBOH
GyHxuwmn

Peannsamm MCpOHpI/ISITI/Iﬁ 110 ITOBBIIIICHHIO v
o 0BEHb
MIPOU3BOMUTCIBHOCTH H TOYHOCTH U3MEPEHHUU p
p A P Kom | A/04.5 | (momyposeHs) 5
IIapaMeTpOB HAHOMAaTCPHAJIOB U KBAMMOHKALEY
HAaHOCTPYKTYP
Opurunan X | 3aMMCTBOBAHO M3 OpPUTMHANA
Kon Perucrpamuonssrii
OpHIMHaNa HOMEp
Ipo(eCCHOHAILHOTO

CTaHgapTa

Tpynoesie geiicteus

OcBoeHHE HOBBIX METOHOB MOBBIIIEHHS IIPOU3BOAMTENLHOCTH ¥ TOYHOCTH
HU3MEpEHHH MapaMeTpoB HAHOMATEPUAIOB H HAHOCTPYKTYP B COOTBETCTBHHU
C HOPMATHUBHOM TOKYMEHTallHEH

OcBoeHne HOBBIX TEXHOJIOTMYECKHX MHCTPYKUMH (KapT) IO MpOBEIEHHIO
U3MEPEHHA I1apaMeTpOB HAHOMATEPHAJIOB W HAHOCTPYKTYP M HOBOTO
HU3MEPUTENBHOTO 000PYIOBaHHUS

Anpobanus HOBBIX METOJOB M3MEpPEHHIl MapaMeTpoB HaHOMATEpPHAIOB H
HaHOCTPYKTYP B COOTBETCTBHH C TEXHOJOTHYECKOH M HOPMATHBHOMH
JOKyMeHTauuen

Heo6xonumele yMeHus

OneHnBaTh COOTBETCTBHE HAHOMATEPUATIOB M HAHOCTPYKTYDP TPeOOBaHHAM
TEXHOJIOTHYECKAX HMHCTPYKUHH (KapT), TEXHMYECKOH H HOPMATHBHOM
JOXYMEHTAIKH I10 IPOBEJICHHUIO M3MEPEHHH HX TIapaMeTpOB

WUcnonp3oBaTh CTaHJApTHBIE (STANOHHBIE, KOHTPOJBHBIE) O6Gpasiel B
COOTBETCTBUH C TEXHOJIOTHIECKOM HHCTPYKITHEM

Paborate Ha u3MepHTENBHOM O00OPYIOBAaHHMM B COOTBETCTBHH C
HHCTPYKIHSIMH 110 3KCIUTyaTaIllMM ¥ TEXHUIECKOMH JOKYMEHTAIUeH

[lpenynpexpaTe H  yCTpaHAT MeIKHEe Hemoiagku B  pabote
H3MEPUTENBHOI0 000py10BaHH

BrimonasaTs TpeGoBaHua OXpaHBI Tpyaa

[ToarorapnuBaTh HaHOMATEpHANEl M HAHOCTPYKTYPHI K H3MEPEHHIO HX
I1apamMeTpoB

Brimomuars onepanuy HaCTPOHKH 060pY/IOBaHUSA M3MEPEHHH NApaMeTpPOB
HaHOMAaTepHaJOB M HAHOCTPYKTYp B COOTBETCTBUH C TEXHHYECKOM H
HOPMAaTHBHOW JOKYMEHTallHeH

HeobOxoauMbIe 3HAHNS

Obume cBeoeHUS O CIPYKTYpe, (HU3UKO-XHMHYECKHX CBOMCTBAX,
KOHCTPYKIIMH H Ha3HaUe€HUH HAHOMATEPHAIIOB M HAHOCTPYKTYP

HasHauenwe, yCTpOHCTBO M IPUHIMI [AEHCTBHSA  HCIOJIB3YEMOTO
obopynoBaHHS JUIi HM3MEpeHHH [apaMeTpOB HAHOMATEpPUANOB U

HAHOCTPYKTYP

Bospeiicteue ucmons3yeMoro oGOpyHOBaHHS Ha HaHOMATEPHANBl H
HaHOCTPYKTYPHBI

PykoBoactBa 1o  OJKCIUTyaTalil  MCHOJNB3YEMOTO  HM3MEPHTEIHHOTO
00opytoBaHHS
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Tpebopanus, mpeabABIIeMble K HAHOMAaTepHalaM M HAHOCTPYKTYpaM

TexHonorumdeckne HHCTPYKIHH (KapThl), TEXHMYECKAs M HOPMATHBHAS
AOKYMEHTAIlUd [0 NMPOBENCHHUIO U3MEPEHHH MapaMeTPOB HAHOMATEpPHAJIOB

1 HAaHOCTPYKTYP
OcCHOBHbIC ~METONBI HM3MEPEHHH [IapaMeTPOB HAHOMATEpHAIOB M
HAaHOCTPYKTYpP
Mertoapl  mpoBepkH, HACTPOMKH H  PETYIMPOBKM  H3MEPHTEIHHOTO
obopynoBanus
Texuuyeckuii aHrTMHCKME SA3BIK B O0GNACTH HAHOMATEPHATOB H
HaHOTEXHOJIOTHH
TpeGoBanus CcHCTEMBI 3KONOTHYECKOTO MEHEMKMEHTA H  CHCTEMEI
MEHE/DKMEHTa IIPOU3BOJICTBEHHON 6€30IIaCHOCTH U 3A0POBBS
Jpyrue xapakTepuCTHKH -
3.2. O606mennas TpyaoBast GyHKmms
ITpoBenenue nponecca MoaU(pUKAIIAN CBONCTB
HaHOMAaTEpUaJIOB U HAHOC TYp Ha OCHOBE Vposens
Haumenosanue P TPYKIYP . Kox. B P 5
TEXHOJIOTHYECKHUX KapT ¥ HHCTPYKIHH 110 KBaIH(UKALIY
SKCIIyaTauuy o60pyioBaHHS
6001mennoi
Tpoucxoxnernue 0600meHHo OpurpHan X 3auMCTBOBAHO M3 OPHI'HHANA
TpyRoBoit GpyHKIM
Kon Perucrpatmonnstit
OpHIiHaia HOMED
npo¢ecCHOHANBHOTO
cTaHpapra
Bo3MosxHEIE Texnuk-nabopant
HaUMEHOBaHUSA TexHuK-TEXHONIOT

JOJDKHOCTeH, npodeccuit

Texauk

TpeGoBanus k
00pa3oBaHUIO U
0o0ydeHuo

Cpennee npodeccuoHansHOE 06pa3oBaHme — IPOrPaMMBI TTOATOTOBKH
KBaTM(UIHPOBaHHBIX pabounx

HononuuTensHple IpodecCHOHATFHEIE IPOrPaMMEL — IPOTPAMMEI
HOBBIIEHU KBATH(HUKAIMH, IPOrpaMME! TPOPeCCHOHATBHON
IIEpENOJIrOTOBKH

TpeboBaHUS K ONBITY
MIPaKTHIeCKOi paboTHI

He Menee 1ByX JIeT B JO/DKHOCTH TeXHHKA WM JPYTHX JOKHOCTAX,
3aMeIAaeMBbIX CIIENHAINCTAMH CO CPETHUM PO eCcCHOHATLHEIM
obpa3zoBanuemM

Ocobrle ycoBus IOMyCcKa
K pabote

I[Tpoxoxnenne 0bs3aTeNbHBIX IPEABAPUTENLHEIX (IIPH MOCTYILICHUH Ha
paboTy) u NepHOANYECKUX MEIUIMHCKHX OCMOTPOB (06CienoBanmil), a
TaKKe BHEOYEPEAHBIX METUIMHCKIX OCMOTPOB (00CIe1oBanuit) B IOPSIKE,
YCTaHOBJIEHHOM 3aKOHOJAaTeNnbCTBOM Poccuiickoit ®eneparu
HacTpykTaxk mo oxpaHe Tpyaa

Hpyrue xapakTepucTUKU

JlonoTHUTEbHBIE XapaKTEPUCTHKH

HaumMenoBanue 6a30B0ii IPYIIIEL, JOKHOCTH
HammMeHoBanue 1oKymMeHTa Kon
(mpodeccun) WM cCneNUAIBHOCTH
OK3 3111 Texnuku B o611acT XMMIYECKHX U GUINYECKUX HAYK
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ETKC § 156 JlaGopaHT XUMuIeCKOro aHann3a 4-ro paspsaaa
§ 122- JlabopaHT 1o GU3UKO-MEXaHAUECKUM HUCIIBITAHUIM 4-5-
123 ro paspaga
§ 25-28° OmnepaTop NIa3MOXUMHYECKHX IIPOLECCOB 4-7-T0
paspsana
§ 34-36 | Omepatop 3THOHHBIX IPOLECCOB 4—6 paspsiaa
OKILATP 26999 Texnuk-nabopant
27120 TexHnK-TexHoJI0T
33371 JlabopaHT XUMHKO-TEXHOJIOTUUECKUX MCCIIENOBAHMUI
33383 JlabopaHsT snekTpodusndeckoii 06pabOTKH MaTepHAaIOB
OKCO 210104 | MuKpO3JIeKTpOHNKa H TBEpAOTEbHAS 3IEKTPOHUKA
210105 | DnekTpoHHbIE IPHOOPHI M YCTPOUCTBA

3.2.1. Tpynosas ¢pyHKuAS
IToaroToBka kx mpoBexeHHUIO TpoIEcca
Moau(HKaUK CBOMCTE HAHOMATEPHUAIIOB M VpoBeHs
HaumenoBanwe | HAHOCTPYKTYP B COOTBETCTBHH C Kox i B/01.5 | (momyposens) 5
TEXHUYECKOH H 3KCIUTyaTallHOHHON KBanuQUKamN
JOKYMEHTAaIuen

IIponcxoxaeHue TpyROBOii
$yHKIMH

- Opurusan X | 3auMCTBOBAaHO M3 OpPHIHHANA

Kon Peructpanmonnsrii
OpUruHaNa HOMep
npodecCHOHANBEHOrO
CTaHAapTa

TpynoBrie neHCTBUA IToaroroeka HAaHOMAaTEPUATIOB U HAHOCTPYKTYP K IPOLECCY MOIUPHUKALMH
HUX CBOHCTB

[lposepxa HamMYusA HEOOXOAMMOTO TEXHOJIOTHYECKOTO OOOpPYHIOBaHHS,
OCHACTKM M PpacXOJHBIX MAaTepHAOB Ul IPOBEACHHS IIpoliecca
Mo () HKaIuH CBOUCTB HAHOMaTEPHAIOB U HAHOCTPYKTYD

IIpoBepka HanM9KA TEXHONOTHYECKHX MHCTPYKUHUIA (KapT) MO MPOBEJCHHIO
porecca MOAM(UKAIIY CBOHCTB HAHOMATEPHATIOB H HAHOCTPYKTYD
Bximodyenne, npoBepka paboToCIOCOGHOCTH, HACTPOMKA TEXHOIOTHIECKOTO
obopynoBanus O11 MOAMGHKAMK CBOMCTB  HAHOMATEPHAIOB U

HaHOCTPYKTYP

Heo6xonuMmblie yMmeHUs OnenuBaTh COOTBETCTBHE HAHOMATEPHATIOB M HAHOCTPYKTYP TpeGOBaHHIM
TEXHOJIOTMYECKUX MHCTPYKIMHA (KapT), TeXHUYECKOH M HOPMATHBHOMN
JOKYMEHTaIMHM 10 IPOBEACHHIO Mpollecca MOAU(DHUKAIIMU HX CBOMCTB
Paborate Ha TEXHOJOTUYECKOM OCOPYIOBAaHMH B COOTBETCTBHH C
HHCTPYKIMSMH 110 SKCIUTyaTalluy 1 TEXHNIECKOH JOKyMEHTanueH
IlpegynpexnaTe M yCTpaHATh MeNKWe HENONAIKd B paboTe
TEXHOJIOTHYECKOT0 000pYAOBaHHUs

BemonsaTe Tpe6oBanus OXpaHbl TPyAa

ITogroraBiMBaTe HAHOMATEPHANBI X HAHOCTPYKTYPHl K  IPOLECCY
Mo (pUKaIK X CBOUCTB

Heo6xoauMebie 3HaHUS O6mme cBemeHHS O CTIPYKTYpe, (H3MKO-XMMHYECKHX CBOMCTBAX,
KOHCTPYKIIMH ¥ Ha3HaYECHHM HAHOMATEPHAIOB U HAHOCTPYKTYP

Hasznadenme, ycTpOHCTBO W [pPHHIMI JAEHCTBHA  HCIIOJIB3YEMOTO
obopynoBaHHsd Ul MOAU(UKANMH  CBOMCTB  HAHOMATEPHANIOB M




w

12

HaHOCTPYKTYP
Bosneiicteue ucmonp3yeMoro 0GOpYZOBaHHS Ha HAHOMATEPHANBl H
HAHOCTPYKTYPHI

PykoBomcTBa 10 OKCIUTyaTalliel HMCHONB3yEMOTO TEXHOJOTHYECKOTO
obopyoBaHus

Tpe60BaHI/ISI, IPEABABIACMBIC K HAHOMATCpHAIaM M HAHOCTPYKTypaM

Texnonorugeckne HMHCTPYKUHMH (KapThl), TEXHHYECKas ¥ HOPMATHUBHAS
AOKYMEHTalsA MO IMpoUeccy MOAMGHKAIMM CBOMCTB HAaHOMATEPHAIOB M

HAHOCTPYKTYP
MeTonsl TMpoBepKH, HACTPONKH M PETYJIMPOBKH TEXHOJIOTHYECKOTO
obopyznoBanus

OcHOBHEIE ~ MeTOABI MOAMGUKAIMK  CBOMCTB  HAHOMATEPHATOB H
HaHOCTPYKTYP

TpeGOBaan CHCTCMBI JKOJIOTHYCCKOI'0 MCEHEIXXKMEHTa H CHCTEMBI
MCHCIXKMCHTA Hp0H3BOL[CTBCHHOﬁ 0e30MmacHOCTH H 3J0POBbLA

Jlpyrue XapaKTepHCTHKH | -

3.2.2. Tpynosan pynxuus

IIposenenne npouecca MoTUpUKAIMA YpoBeHs
Haumerosamne | cpojiery HaHOMATEPUAJIOB U HAHOCTPYKTYD Kon | B/02.5 | (momyposens) 5
KpasnpuKanuu

IIpoucxoxneHne OBOH
POHCX 0NN eya Opurupan X | 3aMMCTBOBAHO U3 OpPUrHHANA

bynkuuu
Kon PeructpaiHOHHBIM
OpMruHaiza HOMEp
po(eCCHOHATBLHOTO
cTaHjapTa
Tpynoseie neiicTBus BroimonHenne 1mporecca MOIM(UKAMM CBOWCTB HAHOMATEPHANOB H
HAHOCTPYKTYp B COOTBETCTBHH C TEXHOJOTHYECKOH W HOpPMaTHBHOMN

JOKYMeHTanueH

IlpoBenienrie  HacTpOHKH, NPOBEPKH IAPAMETPOB M  PETYIHPOBKH
TEXHOJIOTHYECKOro 00OpyMOBaHHS BO BpeMs Ipolecca MOAM(HKAIHH
CBOMCTB HAHOMATEPHAJIOB M HAHOCTPYKTYP

3amoHeHne COMPOBOIUTENBHBIX JTUCTOB B COOTBETCTBUM ¢ TPeGOBaHHSIMHU
HOPMAaTHBHOM TOKYMEHTAIlUH

Benenue xypHaia yueta 3arpy3ku TEXHOJIOTHYECKOTO 060PYAOBAHHAS

HeobxonuMbie ymeHHUS Paborate Ha TEXHONOTMYECKOM OOOPYJIOBAHHH B COOTBETCTBHH C
VHCTPYKIMAMH II0 SKCILTyaTallMi ¥ TEXHUYECKON JOXYMEHTaIACH

[Ipenynpexpate H  yCTpaHATh MeEJKHE HENONAAKA B  paboTe
TEXHOJIOTHYECKOTr0 000pyI0BaHUs

BemonsaTe TpeGoBaHus 0XpaHbl TPy 1A

Brimonuare omepanmu  HacTpOMKM 0GOpYZOBaHHS Ui MOAM(HKAIAH
CBOMCTB HaHOMATEPHAJIOB M HAHOCTPYKTYP B COOTBETCTBHH C TEXHHYECKOM
¥ HOPMaTHBHOM NOKYMEHTAIueH

ITonp30BaThCS TEXHUIECKOH H HOPMATHBHOM TOKYMEHTAIIHEH

3anoNHATh CONPOBOAUTENEHBIE JIMCTHl B COOTBETCTBHH C TPeGOBAHHUSIMH
TEXHHIECKOH B HOPMATHBHON JOKYMEHTAI[HH

PaboraTts ¢ 6azaMu naHHBIX

HeobxoayMmere 3HaHMA O6mue cBegeHHS O CIPYKType, (H3MKO-XMMHUYECKHX CBOMCTBAX,
KOHCTPYKIIHH M Ha3HaYeHUH HAHOMATEepPHAJIOB ¥ HAHOCTPYKTYP
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Bosgeiicteue wucmonb3yemoro o0OpyAOBaHHS Ha HaHOMAaTepHalsl M
HaHOCTPYKTYPHI

HasnaueHue, yCTpPOHCTBO M NPHHOMO JEHCTBHA  HCIIOIB3YEMOrO
obopynoBaHHS A1 MOAMGUKAIIM  CBOMCTB HAHOMATEPHAIOB M

HaHOCTPYKTYP

PykoBoncTBa 1O 3KCIUTyaTalld¥l  HMCIONB3YEMOTO  TEXHOJIOTHYECKOrO
obopynoBaHuUs

TpeboBanus, npeabsBIIeMBIe K HAHOMaTEpHAIaM B HAHOCTPYKTypaM

Texnonoruueckne uHCTpyKmMM (KapThl), TeXHHYeCKas M HOPMaTHBHAS
JOOKYMEHTAllis 1O Npoleccy MOMW(UKANUM CBOWUCTB HAHOMATEPHAIOB H

HaHOCTPYKTYD

Tpe60Ba.HI/ISI K 3aI10JIHCHHIO COIMMPOBOANTEIIBHBIX JINCTOB

OcHoBHBIE MeTOOEl MOAM(HUKAIMH  CBOMCTB  HAHOMATEPHAIOB M
HAHOCTPYKTYP

MeTonel DNpOBEpKHM, HACTPOWKH M PETYIHPOBKM TEXHOJOIMYIECKOTO
o0opyoBaHUsA

Ilopanox BeneHHs KypHana YydeTa 3arpy3kd  TEXHOJIOTHYECKOTO
obopyznoBaHus

Texuudeckuii aHTMMHCKHH 3K B OONACTH HAaHOMATEPHAIOB H
HaHOTEXHOJIOTHH

TpeGoBanmst CHCTEMBI 3KOJOIMYECKOTO MEHEIKMEHTA M  CHCTEMEI
MEHEDKMEHTA IIPOU3BOACTBEHHO 0€30IIaCHOCTH M 3J0POBbS

Jpyrue XapakTepuCTHKH

3.2.3. TpynoBas ¢pynkumus

Hammvenosanne

IIpoucxoxneHue TpynoBoi
¢byHKIMH

KoHTpois xauecTBa BEIIOIHEHHS IpoIiecca v
" POBEHB
MOJUPHUKaITNH CBOUCTB HAHOMATEPHAIIOB A
AHQuKan p Kox : B/03.5 | (momyposeHn) 5
HaHOCTPYKTYD Ha COOTBETCTBHE TPeOOBaHHIM R N——
TEXHHUYECKOH ¥ HOPMATUBHOU NOKYMEHTAIUH
Opurmnan X | 3aUMCTBOBAHO M3 OpPUrMHANA
Kon PerucrpanuoHHsIi
OpUTHHAJIA HOMEp
npo¢eCCUOHANBHOTO

CTaHaaprTa

Tpynoseie aeiicTBus

BrimonHeHue omepanuii 10 H3MEPEHHIO MapaMeTPOB MOZMGUIAPOBAHHBIX
HaHOMAaTEPHAIOB M HAaHOCTPYKTYP B COOTBETCTBHH C TEXHOJIOTHYECKOM U
HOPMAaTHBHOM NOKYMEHTAIHEH

Craructudeckas o6paboTKa H aHAIM3 Pe3yIHTaTOB M3MEPEHUI 1apaMETPOB
MOIH(HUIHPOBAHHEIX HAHOMATEPHAIOB M HAHOCTPYKTYD

CoctaBnenne NPOTOKOJIOB H3MEpEHM# IapaMeTpoB MOMMGHIMPOBAHHBIX
HAHOMATEPHAJIOB M HAHOCTPYKTYD

Heobxoaumeble yMeHusA

Pabotath Ha u3MepHTENBHOM OCOpPYJOBAaHMH B COOTBEICTBHH C
HHCTPYKIMAMHE I10 3KCILUTyaTallMH ¥ TEXHHIECKOM JOKYMEHTauei

BrimnonHaTs TpeGoBaHUS OXpaHbI TPyAa

Odopmnsare pesynsTaThl H3MEpEHHIl NDapaMeTpoB MOIUQPHIHMPOBAHHBIX
HaHOMATE€PHAIOB H HAHOCTPYKTYP B COOTBETCTBHH C TpeOOBaHHSIMU
TEXHHYECKOH M HOPMATUBHOM TOKYMEHTALIHH

Heobxoaumsbie 3HaHus

TIopsoK  perncTpalMy  pe3yibTaTOB  W3MEPEHHM  IapaMeTpoB
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HAHOMATEPHUAJIOB 1 HAHOCTPYKTYD

BosneiictBue Mcmonb3yeMoro 0GOpyZOBaHHS Ha HAHOMATEpHANBl H
HAaHOCTPYKTYPBI

OcHoBHBIE GOPMBI JOKYMEHTAIMH II0 IPOBEAEHUIO H3MEPEHHIH IIAPAMETPOB
HAHOMAaTEePUAJIOB M HAHOCTPYKTYP

TpeGoBaHHA K COCTaBIEHHIO NPOTOKOJOB M OTYETOB IO pPE3yIbTaTaM
U3MEPEHHH TapaMeTpOB HAHOMATEPHAIOB ¥ HAHOCTPYKTYD

OOmme cBemeHHS O CTPYKType, (H3HKO-XMMHYECKMX CBOCTBAX,
KOHCTPYKIMM ¥ Ha3Ha9€HHH HAHOMATEPHAIOB ¥ HAHOCTPYKTYP

Hasnauenwe, ycTpoHCTBO M NpPHHIMI [EWCTBHS  HCIIONB3YEMOTO
o0OpynoBaHMS [UIS U3MEPeHHM IMapaMeTpOB HAHOMATEpHANOB M

HaHOCTPYKTYP

PykoBomcTtBa 10  OKCIUTyaTalliM  WCHONB3YEMOIO  H3MEPHTEIBHOTO
obopyznoBaHus

TpeGosanmus, npeabaBIIeMEIe K HAHOMATEpHAIAM U HAHOCTPYKTYpaM

Texnonoruyeckne HMHCTPYKIMM (KapThl), TEXHAYECKAs W HOPMATHBHAS
AOKyMEHTalMsl 1O NPOBENCHUIO H3MEPEHHI MapaMeTPOB HAHOMATEPHUATOB
¥ HAaHOCTPYKTYDP

Meronst onenkn norpemHocTel H3IMEpeHHi MapaMeTpoB HAHOMATEPHANIOB

Y HAHOCTPYKTYP
OCHOBHBIE METOABI H3MEPEHHIf OapaMeTpOB HAHOMATEPHANOB H
HaHOCTPYKTYD
Meroasr crarucTHdeckodf 00paGOTKH [JaHHEIX H  OCHOBH TEOPHH
BEPOSTHOCTH

Tpe60BaHI/ISI CHCTEMBI 3KOJIOTHYCCKOI0O MCHCIDKMEHTA U CHCTEMBI
MCHCDKMCHTA HpOPISBOI[CTBCHHOﬁ 0€30IMaCHOCTH 1 310POBEA

Jpyrue xapakTepucTuku -

3.2.4. TpynoBas ¢pysknus

Peamuzariusg MepONpHATHIA 11O TOBBIIIEHHUIO Vposens
Hanmenosanne | KadecTBa Iponecca MOIU(UKAIMHA CBOMCTB Konm i B/04.5 | (momyposeHs) 5
HaHOMaTEPUAJIOB M HAHOCTPYKTYP KB bUKaLmu

Tpoucxoxaenne TpynoBoi

PR Opurmsan X & 3aMMCTBOBAHO W3 OPHTHMHAJA

Kon PeructpaunoHHBIH
OpHrHHaNA HOMep
npoheCCHOHANBHOTO
CTaHJapTa

TpynoBsie neiicTBus OcBoeHHE HOBBIX METOJIOB IIOBHIIICHHS KadecTBa MpoNecca MOARMHKAINH
CBOMCTB HAHOMATepHAJIOB M HAaHOCTPYKTYP B COOTBETCTBHH C
TEXHOJIOTHYECKOH TOKYMeHTaIuei

OcBoeHEE HOBBIX TEXHOJNOTHYECKHX MHCTPYKIHH (KapT) IO MPOBENECHHIO
npouecca MoaMpHKaMH CBOHCTB HAHOMAaTEpHANOB M HAHOCTPYKTYp H
HOBOTO TEXHOJIOTHYECKOTO 000pYAOBaHHSA

Anpobaryisi HOBBIX HPOLECCOB MOAU(HKAIIHHM CBOMCTB HaHOMAaTepHaIOB U
HaHOCTPYKTYp B COOTBETCTBHHM € TEXHOJOIMYECKOM H IKCILTyaTalHOHHON
JOKyMeHTanuen

HeobxomuMmeie yMeHHA OlneHHMBaTh COOTBETCTBHE HAHOMATEPHAIOB M HAHOCTPYKTYP TpeOOBaHHSIM
TEXHOJOTUYECKAX HMHCTPYKIMH (KapT), TeXHHWYeCKOH W HOPMAaTUBHOM
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JOKYMCHTAIMH 110 IPOBEICHHUIO IIpoIiecca MO,Z(I/I(l)I/IKaHHI/I HUX CBOUCTB

PaGoTtaTh Ha TEXHOJOTHYECKOM O6OPYI[OBaHI/II/I B COOTBCTCTBHH C
HUHCTPYKIHUAMH IO JKCILTyaTalluy H TEXHUIECKOH I[OK}’MCHTaLII/Ieﬁ

IIpenynpexngate ®  ycTpaHATh MeNKHE HemoNaikd B  pabore
TEXHOJIOTMYECKOT0 000pyIOBaHHS

BrmosaaTe TpeboBaHUs OXpaHBI TPYAa '

IlonroraBnmuBaTh HaHOMATepHalnbl W HAHOCTPYKTYPHl K  IIPOLECCY
MOJH(HUKAUU HX CBOKCTB

BrIIONHATE oNlepalMul HAacTPOHKH o06OpynoBaHHS I8 MOIUHKAIAK
CBOMCTB HAaHOMATEPHANIOB M HAHOCTPYKTYP B COOTBETCTBHH C TEXHHUYECKOM
¥ HOPMATHUBHOM NOKYMEHTaIuei

HCO6XOI[I/IMBIC 3HaHUA

O6mme cBeHeHHI O CTPYKTYpe, (HU3MKO-XUMHYECKMX CBOMCTBAX,
KOHCTPYKIIMH M Ha3HAYECHUH HAHOMATEPHAIOB M HAHOCTPYKTYP

Hasnauenme, ycTpoiCTBO M HpHHIMN  JAEHCTBHS  HMCIOJIB3YEMOIO
obopynoBarus an1  MomudHKanM{d CBOMCTB HAHOMATEPHAIOB H

HAHOCTPYKTYP

Bosnelicteae Hcnoms3yeMoro o00OpyIoBaHMS Ha HAaHOMATEPHATBI M
HaHOCTPYKTYPBI

PykoBoncTBa MmO SKCIIyaTauw HCHOJNB3YEMOTO  TEXHOTIOTHYECKOTO
obopynoBaHus

Tpe6Gosanus, mpebABIsLEMble K HAHOMaTepHallaM ¥ HAHOCTPYKTYpaM

TexHonorndeckue MHCTPYKUMM (KapThl), TEXHAYECKas M HOpMAaTHBHAs
JOKYMEHTallUs 110 IPONEecCY MOoAu(UKaIH CBONCTB HaHOMATEPHAIOB H

HAHOCTPYKTYP

Mertonsl TpoBepKM, HACTPONKM M PETYAHPOBKH TEXHOJOTHYECKOTO
obopynoBaHus

OcHOBHEIE ~ MeTOOBl MOAM(HKAIMH  CBOWCTB HAHOMATEPHANOB U
HaHOCTPYKTYP

TpeGoBaHHs CHCTEMBI 3KOJIOTHMYECKOTO MEHEIDKMEHTA M CHCTEMBI
MEHEDKMEHTA IIPOU3BOACTBEHHON O0€30IaCHOCTH H 3I0POBbS

JHpyrue xapakTepuCTHKH

3.3. O6o6mennas Tpyxosas QpynKuus

COBepIIICHCTBOBaHI/IC IIpouecCCOB I/ISMCpeHI/If/i v
OBEHb
HammeHoBaHMe B Ko p
IIapaMeTPOB U MOAM(UKAIINH CBOMCTB 1 C A — 6
HAHOMATEPHAIOB H HAHOCTPYKTYP
OUCXOXAEHUEe 0600eHHON |
Ip I m : Opurugan X 3anuMCTBOBaHO U3 OPHTHHANA
Tpya0BO# GyHKIMH
Kon PerucrpalmoHHsii
OpuryHaa HOMeEp
NpodecCHOHATBEHOro
CTaHJapTa
Bo3MmosxHEIE Wnxenep
HanMEHOBAHUS Hmxenep-texHonor

JIOJIDKHOCTEH, Tpodeccuit

Havansuuk TIPOU3BOJCTBECHHOI'O Y4aCTKa

TpeboBanus x
00pa30BaHHUIO U

Beicmee o6pazoBanne — GakaiaBpuar
JlonouTenbHEIE HpodhecCHOHANLHEIE IIPOTPAMMBI — IIPOrPAMMEI
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00ydeHHIO HOBHIIIECHNS KBATH(HKAIIMH, TPOrPaMMEI TIpOodeCCHOHATBHOM
IEepEeNOATrOTOBKH

TpeboBanus K OIBITY OneiT npaxTHYecKoR paGOTHI IO CIENUATBHOCTH, IPHOOPETEHHEIH B

IPaKTA9eCKO# paboThI nepuox o0ydeHus Wil

Crax paboThI HE MEHEe OHOTO rojia Ha HHKEHEPHO-TEXHUIECKHX
JOJDKHOCTAX 6€3 KBaTH(PHKAIMOHHOM KaTeropuu

Oco0bste ycnosus nomycka | [IpoxoxaeHne 06s13aTeNbHBIX IPeBAPUTENBHEIX (IIPH MOCTYILICHHH Ha

K pabote paboTy) H IepHOANIECKHX METULMHCKUX OCMOTpOB (06cnenoBanmii), a
TaKXK€ BHEOUEPEHBIX METUIMHCKIX OCMOTpOB (00cneIoBaHMiA) B IOpSIKE,
YCTaHOBJIEHHOM 3aKOHOJATeNIbcTBOM Poccmiickoi ®enepanuu.
HHCTpyKTaX 1o oxpase Tpyaa

Jpyrue xapakTepucTuku | -

I[OI'IOJIHI/ITCJII)HLIC XapaKTCPUCTUKH

HammenoBanue 6a30Boif rpyImnel, JOKHOCTH

Hamverosarme 1oxymenta Kon (mpodeccnn) WiH CIIEHHATHHOCTH
OK3 1223 PyxoBomurenu nonpasnenenuii o HayYHbIM
MCCIIEJIOBAHUSM U pa3paboTKaM
2152 HmxeHeprI-31eKTPOHAKA
EKC™ - Benynmit unxenep
- Hmxenep-TexHoor (TeXHOIOT)
OKIIATP 22544 | VlmxeHep O BHEIPEHUIO HOBOM TEXHUKHA U TEXHOIOTUH
22587 | WmxeHep O KOHTPONBHO-U3MEPHTENBHBIM IIPHOGOpaM 1
aBTOMAaTHKe

22864 | VmxeHep-3JeKTPOHHK

25080 | HavanpHux ygacTka (B MPOMBIIUIEHHOCTH)

OKCO 150601 | MatepuanoBeneHHe i TEXHOJIOTHSA HOBBIX MaTEPHATIOB

210100 | OneKTpoHMKA H MHKPOIJIEKTPOHHKA

210601 | HaHOTEXHONOTHSA B 3NEKTPOHUKE

210602 | Hanomarepuaist

220501 | YmopaBneHHe Ka9eCcTBOM

3.3.1. Tpynosas pyHKIHA

MonepHu3zanmsa cymecTByIOMUX H BHEIPEHNUE v
OBEHb
HOBBIX METOJ0B H 060PYIOBaHHS JIA P
HaumeHnoBaHne " a PyA Kon | C/01.6 | (noayposeHs) 6
U3MEPEHHH N1apaMeTpoB HAHOMATEPHANIOB H KBaTAbAKATH
HAHOCTPYKTYP
BOM
Iporcxoxcere Tpy o | Opururan X | 3aMMCTBOBAHO M3 OpUTMHATA
$yHKIHHA E
Kon PeructpanmoHHsI#
OpHUrHHAIa HOMep
npodeccHoHATEHOr0
CTaHJapTa
TpynoBeie neiicTeus AHaJM3 COBPEMEHHOTO COCTOSHHS METOXOB M OOODYAOBAHWS H3MEpPEHHIl

HapaMeTpoB HAHOMATEPHAJIOB M HAHOCTPYKTYP

Ouenka pUCKOB BHEIPEHHS HOBBIX METONOB U 00OPYIOBAaHHS H3MEPEHHIl
napaMeTpoOB HAHOMATEPHATIOB M HAHOCTPYKTYP

CocTaBjleHuEe ILIAaHOB MOIEPHU3allMA W pPa3BUTHA noz(pasnenenm‘/’l 10




17

HOBBINICHAIO Ka4eCTBA M IPOM3BOAUTEIFHOCTH METONOB M 0GOpYAOBaHHMS
M3MepEHHI TapaMeTPOB HAHOMATEPUATIOB M HAHOCTPYKTYP

Pa3pa6oTka TeXHMYECKOro 3ajaHHs Ha MOJEPHM3AIMIO OOOPYIOBAHHA W
obecrieyenre HOBBIX METOJOB M3MEPEHHS IapaMeTPOB HAHOMATEPHAIOB M

HaHOCTPYKTYP

Buenpenve u KOHTPOJIb Ka9€CTBA HOBBIX METO/IOB M3MEPEHHS M1apaMeTpOB
HaHOMATEPHAIOB ¥ HAHOCTPYKTYP

PaspaGoTka HOBBIX TEXHOJNOTHYECKMX HHCTPYKIMH (KapT) IO IPOBENCHHIO
H3MEPEHUH ITapaMeTpOB HAHOMATEPHAIOB U HAHOCTPYKTYP

Heobxoaumsre ymenus

OueHuBaTh TEXHHYECKHE M S5KOHOMUYECKHE PUCKH [IPH BHIGOpE METONOB M
000pyI0BaHHs H3MEPEHHUS [IApaMETPOB HAHOMATEPHAIIOB H HAHOCTPYKTYP

OueHuBaTe BpeMeHHBIC 3aTpaThl HA CTAaHAAPTHBIE M HECTAHIApTHBIC
METOIbI U3MEPEHHS TapaMETPOB HAHOMATEPHAIOB M HAHOCTPYKTYD

CocTapyaTs u O(l)OpMJISITI: TEXHHYCCKOC 3aJaHne

BsauMonelicTBOBaTh ¢ pabOTHHKAMM CMEXHBIX IOApa3fiefeHHH H
CTOPOHHMX OpTaHU3aluii

Paborate Ha H3MEpHUTENBHOM OGOPYJOBAaHMH B COOTBETCTBHH C
HHCTPYKIHAMH 110 SKCILTyaTalliy ¥ TEXHUYECKOW JOKYMEHTAIMEH

Ob6ecneunpaTh BHIIONTHEHNE TPeOOBAHMI OXpaHbl TPY/a

O¢dopMIISTh TEXHOJIOTHYECKYIO JOKYMEHTALHIO

Heobxoaumele 3HaHUS

VroybneHHble 3HAHMSA O CTPYKTYpe, (HU3HKO-XMMHMYECKHX CBOHCTBAX,
KOHCTPYKIUM ¥ Ha3HAYCHHY HAHOMATEPHAIOB M HAHOCTPYKTYD

Hasnavenme, ycTpoicTBO M HIpHHUMO [JeWCTBHS OOOpPYNOBaHHSA JUIS
M3MEpEeHHs apaMeTPOB HAHOMATEPHAalOB U HAHOCTPYKTYP

Bosnelictere Hcmonb3yeMoro o0OpYNOBaHHS Ha HaHOMATepHalsl o
HaHOCTPYKTYpPHI

PykoBozicTBa 110 SKCILTyaTally H3MEPHTENLHOTO 000PYI0BAHHS

Texnonornueckne HHCTPYKIMM (KapThl), TEXHHYECKas H HOPMaTHBHAS
AOKYMEHTallMsA MO IPOBEJCHUIO M3MEPEHMII ITapaMeTpOB HAHOMATEPHAIOB
M HAHOCTPYKTYP

OcHOBHBIE METOABI HM3MEPEHHH MHapaMeTpoB HAHOMATEPHATIOB |
HaHOCTPYKTYP

[TpaBuna opopMIeHHS TEXHOJIOTHIECKOH TOKYMEHTALIMH

TexHudeckmii aHIMUCKUE sS3BIK B 0ONacTH HaHOMAaTEpHAIIOB H
HaHOTEXHOJIOTHit

TPCGOBaHI/ISI CHCTCMBl JOKOJIOTHYCCKOIO MCHCIKMCHTa H  CHCTEMEI
MCHCIDKMCHTA HpOHBBOI[CTBCHHOfI 0€30MacHOCTH 1 3J0POBbA

JIpyrue XapakTepHCTHKH

3.3.2. TpynoBas ¢pyHKIHA

HamMeHOBaHME

IpoucxoxaeHne TPYLOBOH
¢yHKUHH

Monepan3anus CyIIecTBYIOMNX W BHEAPEHHE .
OBEHb
HOBBIX MPOIIECCOB U 000 OBaHHUA JUUIA P
pon . pyA Kon | C/02.6 | (monyposeHs) 6

Moau(UKalUuK CBOUCTB HAHOMATEPHAJIOB | N A——
HaHOCTPYKTYP

Opurgran X 3auMCTBOBAaHO M3 OPHIHHANA

' Kon PerucrpaunonHsrit

OpHUrHHAIA HOMEp
npo¢eCcCHOHANBHOTO

cTaHzapTa



18

Tpynossie neiticTBus

AHanu3 COBPEMEHHOrO COCTOSIHHS METOAOB M OOODYJOBaHMA JUIL
MOoM(pUKAIMH CBOMCTB HAHOMATEPUAJIOB M HAHOCTPYKTYP

Onenka pHCKOB BHEIPEHHS HOBBIX METOIOB M OGOpYNOBaHHSA JUIA
MOou(UKaIMH CBOMCTB HAHOMAaTEPHAIOB M HAHOCTPYKTYP

CocraBnieHre IIaHOB Pa3BUTHS MOAPa3AENEeHHH 110 MOBHIIECHHIO KadecTBa
H [POU3BOJMTENBHOCTH METONOB H OOOpYHOBaHUS VIS MoAU(UKAIMH
CBO¥CTB HAHOMATEPHAIOB M HAHOCTPYKTYP

PazpaGoTka TeXHMYECKOTO 3aJaHHS H4 MpOBeAeHHE paboT Mo
MOJEPHH3allMd  OOOpYHOBaHHS W  OOECIHEYEHHIO HOBBIX METOJOB
MO (HKAIH CBOHCTB HAHOMATEPHAIOB H HAHOCTPYKTYD

Brenpenue u KOHTPOJb KayecTBa HOBBIX IPOLECCOB M 0GOPYAOBAHHA UL
MOH(HUKAIMY CBOHCTB HAHOMATEPHAIIOB M HAHOCTPYKTYD

PaspaGoTka HOBBIX TEXHOJNOTHYECKHX MHCTPYKLHHM (KapT) IO IPOBEIEHHIO
IPOUECCOB MOTM(HKAIIMN CBOHCTB HAHOMATEPHATIOB H HAHOCTPYKTYP

HeobxoauMele ymMeHHS

OneHuBaTh TEXHHYECKAE U SKOHOMHYECKHE PHCKH IIPH BEIOOpE METOIOB H
o0opynoBaHMS IS MOIAM(HKAIMH  CBOWCTB HAHOMATEPHATIOB U

HAHOCTPYKTYD

OuenvBaTh BpEMEHHBIE 3aTpaThl Ha CTAHJAPTHEIE M HECTAHIAPTHEIC
METO/Ibl MOTU(HKAIH CBOWCTB HAHOMATEPHAIOB H HAHOCTPYKTYP

CocTaBiaTh H 0QOPMIIATE TEXHHYECKOE 3aaHIE

BsanMopelictBoBaTh ¢ paGOTHHKAMHM CMEXHBIX IOApasfiefieHHil H
CTOpPOHHMX OpraHH3alui

Paborate Ha TexHONOTMYECKOM OCOPYIOBAHMM B COOTBETCTBHH C
HHCTPYKIHSAMH IO 3KCIUTyaTalliy M TEXHUIECKOU JTOKyMEHTAIHEH

OdOpMIISTH TEXHONOTHYECKYIO JOKYMEHTAIHIO

HeobxonuMbie 3HaHIS

VrioyOneHHBle 3HAaHHS O CTPYKTYpe, (H3MKO-XMMHYECKHAX CBOHCTBAX,
KOHCTPYKIMH ¥ Ha3HA4YCHUY HAaHOMATEePHAJIOB H HAHOCTPYKTYD

Hasnayenne, ycrpodicTBO W NpUHIWO JEeHCTBHS OOOpYHOBaHMA IIA
MOIH(HKAIUHE CBONCTB HAHOMATEPHAIOB M HAHOCTPYKTYP

BosgeiictBe MCHonb3yeMoro OOOpPYNOBaHHS HAa HAHOMATEpHANbl H
HaHOCTPYKTYPHI

P YKOBOJCTBA II0 DKCILIYaTAIlMH TCXHOJIOTHYECKOTO OGOpY)IOBaHI/ISI

Texnonoruyeckne HMHCTPYKUWHM (KapThl), TEXHUYECKasd ¥ HOPMATHBHAA
HOKYMEHTal|s II0 Ipolleccy MOAHW(HKAIMU CBOMCTB HAHOMATEPHAIOB H

HaHOCTPYKTYP

OcHoBHBIE MeETOABI MOAM(HKAIMK  CBONCTB = HAHOMATEPHAOB H
HaHOCTPYKTYP

ITpaBuia oopMIICHHUS TEXHOIOTHYECKOM JOKYMEHTAIIMA

Texumueckuii aurmumiickuii s3IK B 00JIacTH HaHOMAaTEepUaIoB H
HaHOTEXHOJIOTHHA

TpC6OBaHI/I}I CHCTEMBI 3KOJIOTHYECKOI'O MCHCIXMCHTA U  CUCTEMBI
MCHCIPKMCHTA HpOI/I3BOI[CTBeHHOI71 6€30I1aCHOCTH 1 310POBbs

Jpyrue xapakTepuCTHKH
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3.4. O600mennan TpyaoBas QyHKIHS

PyxoBozcTBO noapasieneHusIAMHU IO Vposers
HaumeHoBanue M3MEPCHHSM [1apaMETPOB 1 MoupHuKalAn Kon\ D - — 7
CBOMCTB HAHOMATEPHAJIOB U HAHOCTPYKTYP
%@;ﬁiﬁ;ﬁ;g:ﬁi:wmmmﬂ Opurunan X 3aMMCTBOBAHO U3 OpUTHHANA
Kon PerucrpanmoHHbIH
OpHUTHHala HOMEp
npogeccHOHATEHOTO
CTaHdapTa
BosmoxxHbIe Hauansauk naboparopuu
HaNMEHOBAaHHUS Hauanbuuk oTnena
JOIDKHOCTEH, npodeccuii | PykoBoauTesNs rpynmsl
TpeboBanus K Bricmee o6pazoBanue — MarucTparypa
00pa3oBaHUIO U JlonomauTenbHBIE IPOdhECCHOHANBHEIE TPOrPaMMEI — IPOrPaAMMEI
00y4eHHIO HOBBIIICHAS KBATH(pUKAIMHY, IpOrpaMMEI TpO(eCCHOHATBHOM
ePEeNOATOTOBKH
TpeboBanus Kk onsiTy He mMeHee Tpex neT Ha HHXEHEPHO-TEXHUIECKHX JO/DKHOCTIX,
MPaKTH4eCcKOi paboThl 3aMEMAEMBIX CIICIUIATICTAaMH ¢ BRICOIHM 00pa3oBaHUEM
Oco6nie ycnosus ponycka | IIpoxoxneHue o6s3aTebHEIX IpeABAPUTENBHEIX (IIPY NOCTYIUICHAH Ha
K pabote paboTy) H IEPHOAMIECKUX MEIUIIMHCKUX OCMOTPOB (00CeI0BaHMIt), a
TaIOKEe BHEOIEPEAHBIX METUIIMHCKHIX OCMOTPOB (06CTIe1oBaHuid) B IIOPAZIKE,
YCTaHOBIIEHHOM 3aKOHOJATeNbLCTBOM Poccuiickoit ®eneparyu
HHCcTpyKTax mo oxpaHe Tpyna
Jpyrue xapakrepucTuku | —

I[OHOJ'IHI/ITGJILHLIC XapaKTCPUCTHKH

HaumMenosanwe 6a30B0ii rpymHmbl, JOKHOCTH

HanMeHOBaHHE I0KyMeHTa Kox (mpodeccuu) MM CIEIMATBHOCTH
OK3 1120 PyxoBoauTenu yupexneHuit, opranusanuii u
OpequpUATUI
1223 PyxoBoauTenu noapaseneHuii o HayIHbIM
MCCIIEIOBAaHUAM M pa3paboTKaM
EKC - Havansruk naboparopun

- Havaneuuxk otaena
PyxoBonureis rpymnmnsl

OKIITP 22055 | 3aeexmyrommii 0TIeNOM (Hay9HO-TEXHHUIECKOTO PA3BUTHS)
24594 Hauansuuk nabopaTopuu (B IpOMBIIUIEHHOCTH)

24680 | HavanpHux ot/ena (B IPOMBIIUIEHHOCTH)

24704 HavaynpnuK oTAena (HayIHO-TEXHHIECKOTO Pa3BUTHS)
24845 Havansauk (3aBeyromuii) pou3BOICTBEHHOM
nabopaTopuu

26149 | PyxoBoauTens rpynnsl (B IPOMBIIUIEHHOCTH)

26152 PyxoBoauTeIs rpynisl (Hay9HO-TEXHHIECKOTO Pa3BHUTH)

OKCO 150601 | MarepranoBe/icHie ¥ TEXHOJOTHS HOBEIX MAaTE€PHAJIOB
210100 | DneKTpOHHKa H MUKPOIJIEKTPOHHUKA
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210601 | HaHOTeXHOMIOTHS B JIEKTPOHUKE

210602 |« Hamomarepuaiisl

220501 | VYnpaBneHue KauecTBOM

3.4.1. Tpynosasi pyHKIIHSI

OpraHu3anus 1 KOHTPOJIb IPOIIECCOB Vposens
HaumeHoBanHe | M3MEpEHHIl MapaMeTpoB U MOAUGUKAIIHK Kon  D/01.7 | (noxzyposeHs) 7

CBOMCTB HAHOMATEPHUAJIOB U HAHOCTPYKTYP KpaduKalyu
ITponcxoxaenve OBOMH
P A PYR Opururan X  3anMMCTBOBAHO W3 OPHIHHATA
¢dbyHKUHAn
Kon PeructpalinoHHbIN
opurnHaNa HOMEp
npogecCHOHANEHOTO
CTaHAapTa
Tpynoseie aeiicTBus CocraBnenue pabouyMx IUIAHOB Ha IPOBEACHHE IPOLECCOB HM3MEPEHHM

apaMeTpoB U MOAM(DUKAIMH CBOMCTB HAHOMATEPHAIOB M HAHOCTPYKTYD

Bbimaua 3amaHuii Ha TPOBEACHHE MPOLECCOB WU3MEPEHHH NapaMeTpoB H
MoIuGHUKAUH CBOMCTB HAHOMATEPHAIOB M HAHOCTPYKTYp MOAYMHEHHBIM
paboTHUKAM

KOHTpoJIE CpPOKOB ¥ KadecTBa BEHINOJIHEHUS IIPOIECCOB HM3MEPEHHMH
napaMeTpoB U MOAM(PHKALMKH CBOWCTB HAHOMATEpHAJIOB H HAHOCTPYKTYD
HOYMHEHHBIMH pabOTHUKAMU

AHanu3 NpUYMH HapyIIeHHs CPOKOB M KadeCTBA BBHINOJIHEHHS IIPOIECCOB
H3MEPECHHI TapaMeTpoB M MOAM(UKAIHUN CBOMCTB HAHOMATEPHAJIOB H
HaHOCTPYKTYP MO T4UHEHHBIMHI paOOTHUKAMH

CocraBiienne rpapuKoB 3arpy3Ku H3MEPHTEIBHOIO H TEXHOJOTHYECKOTO
o0opyoBaHuUs

Pacuer moTpeOHOCTHM ToApa3sfeneHHs B CPEACTBaX  H3MEPEHHH,
000pyZOBaHUM, pPacXOMHBIX MaTepHalaX, COCTABJICHHE 3aiBOK Ha HX
npHuoOpeTeHUe

KoHTponp HCIPaBHOCTM W COXPAaHHOCTH OOOPYZOBAaHHSA, PAaCXOIHBIX
MaTepuajioB, CTAaHOAPTHBIX (STAJOHHBIX, KOHTPOJIBHBIX) 00pPa3loB,
KOMMYHUKAIlUH, IPOU3BOACTBEHHOIO HMHBEHTapS M HHJIHBHAyaJIbHBIX
CPEeACTB 3allATHI

CocraBjieHHe IUIAHOB HA MPOBEACHHE CBOEBPEMCHHON IIOBEPKM W/HIIH
KaJTHOpOBKH 000pYAOBaHHS, rPadIKOB PEMOHTa 000pYAOBaHHMS

Pa3paboTka JODKHOCTHBIX MHCTPYKUHUH MOJYMHEHHBIX paOOTHUKOB

Heo6xoauMele yMeHHS [TnaaupoBaTh MpoBegeHHEe PadoT MO H3MEPEHHUIO MAapaMETPOB U IPOLECCOB
MO Iu(HKAINE CBOWCTB HAHOMATEPUAJIOB ¥ HAHOCTPYKTYP

Pa3pabatriBaTh JOKHOCTHBIE HHCTPYKIHH

Cobupatp, ananu3upoBarb 1 06001maTs JaHHBIE

ITpoBOANTE CTATHCTHYECKYIO 00pabOTKY JAHHBIX

OGecnieunBaTh ¥ KOHTPOJIHUPOBATH BHINIONHEHHE TpeOOBAaHUH OXpaHBI TPY/a,
MOXKapHO#H  O€30macHOCTH,  TpaBWJ  TEXHUYECKOM  OKCIUTyaTal[uh
9JIEKTPOYCTAHOBOK Ha pabounx MecTax

PykoBOAWTH NOTYMHEHHBIME paOOTHUKAMHU

HCO6XOI[I/IMLIC 3HaHHUA HOpMaTHBHBIC IPaBOBBIC H JIOKANBbHBIC AaKThl IO IUIAHUPOBAHHIO H
OopraHu3anvu pa60T II0 H3MCPCHHK HapaME€TpOB H  IIPOHECCOB
MOIII/I(bI/IKaI_II/II/I CBOHCTB HaHOMAaTCpHualiOB U HAHOCTPYKTYDP
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CrpykTypa W Hepapxuss IJOKYMEHTOB OpraHM3allid, MECTO B HHX
JOKYMEHTOB, KacCalOIIMXCS NPOBEACHHS W3MEPEHHH IIapaMETpPOB H
MOTH(UKAITNN CBONCTB HAHOMAaTEepHAJIOB M HAHOCTPYKTYD

TpeGoBanuss  HOPMATHBHBIX  JOKYMEHTOB IO  METPOJIOTHYECKOMY
00ECIIEUEHUIO CPENCTB M3MEPEHUST TApaMeTpOB M MOAH(UKALNKM CBOKCTB
HaHOMATEPHUAJIOB U HAHOCTPYKTYP

TexHonOrHA ¥ MOPSATOK OPraHU3aIMK HPOLIECCOB U3MEPEHUN TIapaMETPOB U
MOJTUHKALNHA CBOMCTB HAHOMATEPHAJIOB K HAHOCTPYKTYP Ha IPEANPHATHN
(B mopasiesieHun)

Haznauenue u IIpaBuJIa KCILTyaTallid U3MEPUTEIbHBIX U TEXHOJIOTHYCCKHUX
CPEACTB, UCITOJIB3YEMEBIX B IIPOU3BOJICTBC

TpeGoBanuss K  KBatMQHKAMM W  JOJDKHOCTHBIE  O0A3aHHOCTH
HOAYMHEHHOTO NIepCoHAasIa

Mertozp! aHANTH3a B CTATUCTHYECKOH 00pabOTKH JaHHBIX

IMopsimox pa3pabOTKU JOIDKHOCTHBIX UHCTPYKLHN

TpymoBoe 3akoHomarenbcTBO Poccuiickoil denepauud U JIOKAlbHBIE
HOpPMAaTHUBHEIC aKThI

Tpe6OBaHI/I$I CHCTEMBI DJKOJIOTHYECKOTO MCHCIKMCHTA H  CHCTCMBI
MCHC/KMCHTA HpOI/I3BOI[CTBCHHOI>'I 0e30ImacHOCTH 1 3J0POBbs

Jlpyrue xapakTepuCTHKH

3.4.2. TpynoBas pyHKIHSA

HanmeHoBaHue

IIpoucxoxaenue TpyaoBoH
$yHKUTH

PaspaboTka ninanoB u rpa¢pukoB paboT B v
POBEHb
nmoAapasaejICHUSX 110 UBMEPCHUSAM ITapaMCTPOB
APa3A . P P P Kon : D/02.7 | (nomypoBeHb) 7
n MOI[I/I(I)I/IKaI.II/II/I CBOHCTB HAHOMATCPHAIOB U KBaJII/I(I)I/IKaHI/II/I
HAaHOCTPYKTYP
- Opurusan X  3auMCTBOBAaHO W3 OPUTHHAJA
Koxn PerucrpaliioHHBIH
OpUruHasia HOMep
" Mpo¢eCCUOHATLHOTO

cTangapTa

Tpynoseie nelicTBus

CocraBiieHue ¥ yTBEpXKIeHHEe pabourx IJIaHOB U Ipa(uKOB Ha IPOBEICHHE
paboT B MOAPA3HeCHUSX MO H3MEPEHHI0 IapaMeTpoB M MOIH(UKAIUH
CBOMCTB HAHOMATEPHAIOB H HAHOCTPYKTYP

AHanu3 NPHYUH HAPYIIEHHS CPOKOB M KauyeCTBA BBINOJIHEHHS IUIAHOBBIX
paboT MO0 HW3MEPEHHI0O apaMEeTpoB W MOAMQHKALMH  CBOMCTB
HaHOMAaTEpHAJIOB ¥ HAHOCTPYKTYP B NOApa3AeICHUAX

OGecnievyenne moapaseiicHuss CPEACTBaMH HM3MEpEeHHH, 0060pyIOBaHHEM,
PacxoIHBIMA MaTEPHAIAMH M COCTAaBJICHUE 3asSBOK Ha X NPHOOpeTEHHE

CocraBiieHre W YTBep)KICHHE IUIAHOB HAa IPOBEJICHHE CBOEBPEMEHHOM
IOBEPKH W/WIH  KaTHOpoBKM 00OpyIOBaHHSA, TIpaBKOB PEMOHTA
obopyaoBaHUA

CocraBjieHHE IIJIAaHOB Pa3BHTHS MOJpa3lesieHuit MO MOBBIIICHUIO Ka4eCTBa
H TPOU3BOJUTEIBHOCTH METOJOB H O00OpYIOBaHHUS [UIs H3MEPEHHHI
mapamMeTpoB U MOAM(HUKAIMK CBOHCTB HAHOMATEPHAJIOB U HAHOCTPYKTYP

PaspaGoTka TEXHHYECKHX 3aJaHHil Ha MOJEpPHH3AIMIO 00OpylIOBaHMS H
obecrieyeHrie HOBBIX METOJOB H3MEPEHHs HapaMeTpoB M MOTH(HKAIMA
CBOWMCTB HAHOMATEPHAJIOB U HAHOCTPYKTYP
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yTBep)KI[eHI/IC JOJIZKKHOCTHBIX HHCTpYKI.II/Iﬁ IMMOAYHUHCHHBIX paGOTHI/IKOB

HeobxoauMele yMeHUs ITranupoBaTh MpOBEACHHE PabOT 110 H3MEPEHHIO NTApaMETPOB M IIPOIIECCOB
MO (HUKANY CBOWCTB HAHOMATEPHAJIOB U HAHOCTPYKTYP

Cobupath, aHATM3UPOBATH U 0000IaTE JAHHBIE

OLeHMBATh TEXHHYECKHE ¥ SKOHOMHUYECKHE PUCKHU IIPH BBIOOPE METOJ0B H
0o00py0BaHHs HW3MEpEeHHs TMapaMeTpoB H MOAMGMHKAUMH  CBOKCTB
HAHOMATEPHAJIOB U HAHOCTPYKTYP

BzaumoseiicTBoBaTh ¢ pabOTHHKaMH CMEXKHBIX IOApasJIeleHHd u
CTOPOHHHX OpraHH3alui

HeoOxoaumMele 3HaHUSA HopmatuBHbIe TpaBOBble W JIOKAJIbHBIE aKTHl 110 IJIAHUPOBAHHUIO H
OpraHu3aiuy paboT 0 U3MEPEHHUIO MapaMeTpOB H MOTH(UKAIMH CBOHCTB
HAaHOMAaTEePUAJIOB M HAHOCTPYKTYP

CTpykTypa W HepapXus JOKYMEHTOB OpraHM3allMd, MeECTO B HHX
JIOKYMEHTOB, KACAIOUIIMXCS MPOBEJACHUS paboT [0 U3MEPEHHIO IIapaMeTPOB
¥ MOIM(PUKALIUY CBOMCTB HAHOMATEPHUAIOB U HAHOCTPYKTYP

HpI/IHI_II/Il'II:I YIIpaBJICHUS IPOU3BOACTBCHHBIMH IIpoOlleccaMi U TIEPCOHAIOM

TpeGoBaHUsT  HOpPMATHBHBIX  JOKYMEHTOB II0  METPOJIOTHYECKOMY
00ECIICUCHHIO CPEICTB U3MEPEHUS

TexHONMOTMA ¥ IOPSIOK OpraHU3alliy IPOLECCOB H3MEPEHHUH apaMeTpOB U
., MoaudUKaALUKN CBOMCTB HAHOMATEPUAJIOB ¥ HAHOCTPYKTYP

Tpe6OBaHI/ISI CHCTEMBI J3KOJIOTHYCCKOIro MCHCDKMEHTAa W = CHCTEMBL
MCHCIKMCHTA IIpOI/I3BOJ.ICTBeHHOI71 6€e30MacHOCTU U 310pPOBbA

Jlpyrue xapakTepucTuku -

3.4.3. TpynoBas pyHkuus

PykoBOACTBO B3auMO/ielicTBHEM pabOTHHKOB VposeHs
HaumenoBanue | CMEXKHBIX MOJIpa3/ICICHUN U CTOPOHHUX Kon i D/03.7 | (momypoBens) 7
opraHu3anui xpanupukamu

ITpoucxoxaenue TpyA0BOH

 OpuruHan X | 3aMMCTBOBAHO W3 OpUTHMHATIA

byHKLIHN
Kon PerucrpaumoHHbIN
opHryHana HOMeEp
Ipo¢ecCHOHATBHOTO
cTaHIapTa
TpynoBeie neicTeus [IpuBieueHre HCIOMHUTENEH M COMCIONHUTENEH IS BBINOIHEHUS PaboT

0 MOJEPHH3aIH 000pYJOBaHHS W METOAOB HM3MEPEHHS IIapaMETPOB W
MOI(HUKAMA CBOKCTB HAHOMATEPHAJIOB M HAHOCTPYKTYP

PaspaboTka W  yTBEpXJEHHE  JOKYMEHTOB,  OOCCIEYHBAIOMINX
B3aMMOJICHCTBHE PAOOTHHKOB M CMEXKHBIX NTOApa3AeICHUH
PaspaboTka H  YTBEPXKAEHHE  JOKYMEHTOB,  O0ECIEYHBAIONIMX

B3aHMOJICHMCTBHE CO CTOPOHHHUMH OpraHu3allisiMn

AHamu3 3amedaHHil IOTpeOWTENeif K BBIIOJIHEHHBIM paboTam H
COCTaBJIeHHE IJTAHOB M rpaduKoB paboT 110 YCTPaHEHHUIO HENOCTATKOB

Heo0xoaumMele ymeHus BsaumogeiicTBoBaTh ¢ pabOTHHKaMH CMEXHBIX IOAPa3JelCHUA H
CTOPOHHUX OpPTaHH3aLMN

[TnanupoBath mpoBeaeHHe paboT IO H3MEPEHHUIO IapaMETPOB U MPOIECCOB
MO (UK CBOWCTB HAHOMATEPUAJIOB U HAHOCTPYKTYP

Co6upath, aHaTM3HPOBATh ¥ 0000ATh JAHHBIE

OdopMIATH TEXHHIECKYIO JOKYMEHTALHIO
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HeobxoauMble 3HaHUS HopMmaTuBHBIE MpaBOBbIE M JOKAlIbHLEIE aKThl MO IUIAHUPOBAHMIO H
OpraHu3anuy padboT MoApas3AeIcHUs

Ctpyktypa u wuepapxus JOKYMEHTOB OpraHH3allHd, MeECTO B HHX
JOKYMEHTOB, KAaCAIOMIMXCSA MPOBEACHUS paboT IO H3MEPEHHIO IIApaMeTPOB
¥ MOUGHUKALUA CBOWCTB HAHOMATEPHAJIOB H HAHOCTPYKTYP

[IprHIIMNB! YIpaBIEHUS ITPOU3BOACTBCHHEIMH MPOLECCAMH U IEPCOHAIOM
[paBmia opopMIIEHHS TEXHUIECKON JOKYMEHTAIHH

TexHuUYecKHi AHTIMHACKUA S3BIK B O0JIACTH  HAaHOMATE€pHANOB U
HaHOTEXHOJIOTUH

TpeboBaHuss CHUCTEMBI SKOJOTHYECKOIO MCHEIKMEHTA W CHCTEMBI
MEHEDKMEHTA MMPON3BOJICTBEHHOM 0€30IIaCHOCTH U 37I0POBBS

Hpyrue XxapakTepucTuka -

3.4.4. TpynoBasi pyHKIHSA

CornacoBaHie U YTBEPKICHUE TEXHUYECKUX
3aJlaHU# Ha MOJICPHU3AIIMIO U BHEIPCHUE . VposeHb

HauMmeHoBanue | HOBBIX METOJIOB K 00OPYIOBaHUS JJIst Kon | D/04.7 (momypoOBEHSD) 7
HU3MEpEHHIi TapaMeTpOB U MOAUGUKALINI | KBannpuKamu

CBOMCTB HAHOMAaTEPUAJIOB U HAHOCTPYKTYP

IIponcxoxaenue TpyaoBoi

P Opurgnan X | 3aMMCTBOBAaHO M3 OpUTHHANA

Kon PerncrpaumoHHbIH
OpHTUHaNa HOMEp
nmpodeccHOHANIBHOTO
crangapTa

TpynoBbie AeHCTBH AHamM3 IUTaHOB IEPCIEKTHBHOTO Pa3BUTHS IpENNpHATHA B 00IacTH
U3MEpPEHHs IapaMeTpoB M MOIU(HUKALUU CBONHCTB HAHOMATEPHATIOB H
HaHOCTPYKTYP

OLieHKa PUCKOB BHEPEHHS HOBBIX METOJIOB M 00OpPYINOBAHHUS H3MEPECHUS
napameTpoB U MOAU(DUKAIMY CBOHCTB HAHOMATEPHAIOB U HAHOCTPYKTYP
CornacoBaHue M yTBEPXKICHHE TEXHUYECKHX 3aJaHHi Ha MOJICPHU3AIUIO U
BHEJIpeHHE HOBBIX METOJIOB U 00OPYIOBaHUS JUIs H3MEPEHHH [1apaMeTPOB
Mo HKaIy CBOHCTB HAHOMATEPHAJIOB M HAHOCTPYKTYP

PazpaboTka ®  yTBepKI€HHME IUIAHHPOBOK  DPa3MEIICHHS  HOBOTO
H3MEPUTENBHOTO B TEXHOJIOTHIECKOro 000pyJOBaHH: Ha TEXHOJOTHYCCKUAX
ydJacTKax

Heo6xoanMbie ymeHuUA O1CHUBATH TEXHUYECKHE U SKOHOMHYECKHE PUCKH IPH BHIOOPE METOMOB H
00OpyIOBaHHA Ul HM3MEPEHHs apaMeTpoB M MOJMQHKAIMK CBOKCTB
HAaHOMATEPHAJIOB U HAHOCTPYKTYP

OtllenuBaTh BpEeMEHHBIC 3aTpaThl Ha CTaHJApTHBIE M HECTaHIAPTHHIC
METOABI  H3MEPEHHS  [apaMeTpoB W MOAUQHKAUMM  CBOWCTB
HaHOMATE€PUAIOB U HAHOCTPYKTYP

CoctaBisTh 1 0QOPMIISTh TEXHUYECKOE 3aJaHUE

B3aumozeiicTBOBaTh ¢ pabOTHHKaMM CMEKHBIX MOIpa3felIeHHH H
CTOPOHHHX OpTraHH3alMH

HeobxonuMele 3HaHUS VriyGneHHBIE 3HAaHHA O CTPYKType, (PHU3MKO-XMMHYECKUX CBOMCTBaX,
KOHCTPYKIIMM ¥ Ha3HAUYCHHH MOJU(QUIMPYEMBIX HAHOMATEPHAIOB U
HAHOCTPYKTYD

Hasnadenue, yCTpOMCTBO M UPHHIMIN JEHCTBHS OOOpPYAOBaHMS JUIS
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HU3MEpPEHHs MapaMeTpoB W MOMU(HKALUK CBONCTB HAHOMATEPHATIOB H
HaHOCTPYKTYD

Bo3geiictBue ucnonb3yeMoro oOOpyIOBaHUS Ha HaHOMATEpHAIbl H
HaHOCTPYKTYPBI

OcCHOBHBIE METOIBI WU3MEpEeHMi MapaMeTpoB ¥ MOAM(HKAIMU CBOMCTB
HAaHOMATEPUAJIOB H HAHOCTPYKTYP

OKOHOMHKA ¥ YIIpaBIICHHE IPENTPUITHEM

TexHuveckuil aHTTHACKMEA 361K B OOJIACTH  HAaHOMATCpHAIOB U
HaHOTEXHOJIOTHH

Tpe6OBaHI/ISI CUCTEMBI 3KOJIOTHYECKOro MCHEIKMCHTA M  CHCTEMBI
MCHC/DKMCHTA HpOPISBOJICTBCHHOﬁ 6e30ImacHOCTH U 3J0POBb

Hpyrue xapakTepucTUKI

IV. CBenenusn 06 opranuzanusax — pazpadboruukax npogeccHoHaaIbHOI0 CTAaHJAPTA

4.1. OTBeTCTBEeHHAN OPraHH3ANHUSI-PA3PAOOTIHK

®ounx nHGPACTPYKTYpHBIX H 00pa3oBarenbHbIX mporpamMM (POCHAHO), ropon Mocksa

['enepanbHbBIi JUPEKTOP

CBunapenko Anzpeit 1 'eHHaqbeBUY

4.2. HanmeHOBaHHS OPraHu3anuii-pazpadéoTankon

1 Obmepoccuiickoe oobeauaeHNE paboTomareneii «Poccuiickuii COI03 MPOMBIIIIEHHUKOB U

IpeAlpHHEMaTeNeiy, ropog Mocksa

2 AHO «HanuonaiibHOE areHTCTBO pa3BHTHS KBaTH(pHKaLKi», ropox Mocksa

3 3A0 «Hay4no-iponsBoacteennas ¢pupma «Muxpany, ropoa Tomck

4 3A0 «9nTex CII6y», ropox Cankt-IlerepOypr

5 OAO «Hayuno-nccnenoBaTenbCcKuit HHCTUTYT MOJIEKYJISIPHOH 37€KTPOHHKHY, ropol MockBa

6 OAO «Hayuno-uccnenoBaTe/IbCKHif HHCTUTYT IOJIYIPOBOJIHUKOBEIX IPHOOPOBY», ropoa ToMck

7 OAO «HayuHo-uccnenoBaTenbCKuil EHTP HO N3YUCHHUIO CBOMCTB MOBEPXHOCTH U BaKyyMa»,

ropox Mockga

8 OAO «HoBocubupckuii 3aBo/]1 MOTYIPOBOJHUKOBBIX IPHOOPOB ¢ OCOOBIM KOHCTPYKTOPCKHM

610po», ropoa Horocubupck

9 ®I'AOY BIIO «HarnoHanpHbIH HecaeRoBaTeNbCKH TOMCKHHM MOJMTEXHAYECKHH YHUBEPCUTETY,

ropoa Tomck

10 | ®I'AOYV BIIO «Canxkr-IletepOyprekuii rocy JapcTBEHHBIH 3MEKTPOTEXHUIECKHH YHUBEPCHTET

(JIDTHU) nm. B. U. Vibsroea (JIenuna)y, ropox Cankr-IletepOypr

11 ®I'BOY BIIO «MoCKOBCKH rocyIapcTBEHHBIH TEXHNYECKUM YHUBEPCUTET PalHOTEXHHUKH,

3JIEKTPOHUKH U aBToMatuku» (MUAP3A), ropox Mocksa

12 = ®I'bOY BIIO «HoBocubupckuii rocyaapcTBeHHbIH Texauueckui yausepcure» (HI'TY), ropon

HoBocubupck

13 = ®I'BOY BIIO «Ilerpo3aBojackmii rocynapcTBeHHBIH yHEBepcuTe (I11'Y), ropox IleTpo3aBock,

Pecny6imka Kapenus

14  ®I'BOY BIIO «Tomckuii rocy1apCTBEHHBIN YHUBEPCHTET CHCTEM YIIPABICHUS U

paauoanektpoHukm» (TYCYP), ropoa Tomck
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15  ®I'BY «HayuHo-uccneqoBaTeNbCKUH HHCTUTYT TPY/Aa M COLHAIBHOTO CTPAXOBAHUSD)
MuHKCcTepCTBa TPY/Aa M colrabHo# 3amuTel Poccuiickoit @enepanun, ropoa Mocksa

! O6mepoccniickuii Kaccu(uKaTop 3aHATHI.

2 O6epoccuifickuil Ki1accu(pUKaTop BUAOB 3JKOHOMHUYECKOM IeATCILHOCTH.

3 Tlpukas Munsapascoupasutus Poccun ot 12 ampens 2011 r. Ne 3020 «OG yTBepIeHMM TiepedHeli BpeaHbIX H (WIIH)
ONACHBIX NPOM3BOACTEEHHBIX (GAKTOPOB M PaboT, MpH BEINIONHEHHH KOTOPBIX HPOBOATCS 06g3aTe/IbHBIC PEABAPHTE/IbHBIC U
HEPHOIMUECKE MEIULMHCKHE OCMOTPHl (obcnemoBanua), U Ilopsaaka npoBedeHHs OGA3ATENBHBIX NPCABAPUTENBHBIX ¥
NEepHOAMYECKHX MEAULIMHCKAX OCMOTPOB (06CHeI0BaHM#) PaGOTHHMKOB, 3aHATHIX HA THKeNbIX paborax W Ha paboTax ¢
BpeIHbIMH M (WIH) ONACHBIMH YCJOBHAMH Tpyza» (3apeructpuposaH Mumioctom Poccum 21 okrabps 2011 r,
pervcTpaumoHHB Ne 22111), ¢ U3MeHeHUMAMH, BHECEHHBIMH TpHKasamu Munsnpasa Poccun ot 15 mas 2013 r. Ne 296H
(3aperucTpupoBan Muntoctom Poccun 3 mons 2013 1., peructpauuonnsiii Ne 28970) u ot 5 mexabps 2014 r. Ne 801u
(zapeructpuposan MusroctoMm Poceuu 3 despans 2015 r., perucrpannonssiii Ne 35848).

* Tpukas Poctexnamopa oT 29 suBaps 2007 1. Ne 37 «O nopsake MOATOTOBKM M aTTeCTAaUMH PaGOTHHKOB OPTaHM3ALWM,
noHaI30pHBIX DeepanbHoil cyk6Ge 1Mo 3KOJOrMUIECKOMY, TEXHOJOTMYECKOMY M aTOMHOMY HaJa30py» (3aperHcTpupoBaH
MunroctoM Poccuu 22 mapta 2007 1., peructpaumonnsiit Ne 9133), ¢ nsMeHeHUsAMHE, BHECEHHBIMH NPHKa3zaMu PocTexHanzopa
oT S moas 2007 r. Ne 450 (zaperucTpupoBan MumioctoM Poccuu 23 wmrons 2007 r., perucrpanuonnsiii Ne 9881), ot 27
asrycta 2010 r. Ne823 (3aperucrpupoBan MunroctoM Poccun 7 centsps 2010 r., peructpanuonseiii Ne 18370), ot 15
nexabpa 2011 r. Ne 714 (zapeructpuposan Mumoctom Poccun 8 despans 2012 r., perucrpaunoHssiii Ne 23166), ot 19
mexabpsa 2012 r. Ne 739 (sapeructpupoBan MurioctoM Poccun 5 anpens 2013 r., peructpanuonssiii Ne 28002), ot 6 nexabps
2013 r. Ne 591 (zaperucrpuposan Mumroctom Poccun 14 mapra 2014 r., peructpanuonssiii Ne 31601), ot 30 monsa 2015 r.
Ne 251 (zapeructpupoBan MurioctoM Poccuu 27 urons 2015 r., peructpausonsslii Ne 38208).

5 EnunbIi TapudHO-KBanu(HKAIMOHHBI CIPABOYHUK paGoT u npodeccuii pabounx, Beimyck 20, pasgen «O6mue npodeccuu
TPOU3BOACTBA U3JEIIUI NEKTPOHHOM TEXHUKMY.

S Eymubiit TapugpHO-KBaTH(UKAIMOHHBIN CIPABOYHUK paboT i mpodeccuii pabounx, BeIMyck 1, pasznen «IIpodeccun pabodux,
of1ue 1A BceX oTpacieil HApOJIHOTO XO3AMCTBaY.

" O6mepoccuiicKuii KnacCHpUKATOp Mpodeccuii pabodHX, TODKHOCTEH CIyKAIMX M TAPUMHBIX PaspsiIoB.

8 O6mepoccuiickuii KIacCHbUKATOp CreUHaIbHOCTE}H TI0 06pa30BAHHIO.

*Efueplfl  Tapu(HO-KBATH(UKANMOHHEIA  COPaBOYHMK pa6oT M mpodeccuit paboumx, Beiryck 20, pasgen
«[1oyTIpOBOAHUKOBOE NIPOHM3BOJCTBOY.

0 Emunmit KBATH()HKALMOHHBIN CIPABOYHIK TOJDKHOCTEN PyKOBOIUTENIEH, CIEHUANUCTOB M APYTHX CIIyKalluX.




