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I. O01He cBejeHuA

[TpoBeneHue MoaudUKalLii CBOMCTB U U3MEPEeHUM NapaMeTpOB HaHOMaTepUasioB U 40.104
HAHOCTPYKTYP

(HauMeHOBaHUe BHia TIPOQeCCHOHANBHON eI TeNIbHOCTH) Kog,

OcHoBHasi 11e/Tb BU/la MPO(heCCHOHATBLHOM /1eSITe/TbHOCTH:

Y coBepi1eHCTBOBaHKE TIPOL[ECCOB MOAU(PUKALIMM CBOMCTB HAHOMATepPUaIOB U HAHOCTPYKTYP

['pymimna 3aHsTH:

1120 PykoBoguTenu yupexjeHui, 1223 PykoBoguTenu noapaszesneHuii no
OpraHu3alui v NnpearnpusiTUi Hay4HbIM HUCC/IeZI0OBaHUAM U
pa3paboTkam
2152 Nn>keHepoI-3/1eKTPOHUKU 3111 TeXHUKH B 00/1aCTH XUMHUYECKUX U

(br3nuecKux HayK

8212 COOPpIIMKH 3/IEKTPUUECKOT0 1 - -
3JIEKTPOHHOTO 000PYZOBaHUS

(xoz OK3) (HauMeHOBaHUe) (xoz OK3) (HauMeHOBaHUe)




OTHeceHue K BUdadM 9KOHOMUUECKOM AedaTe/IbHOCTHU!

71.20.3 WcribiTanust ¥ aHanu3 (GU3UMKO-MeXaHUUeCKUX CBOMCTB MaTepuasioB U BelleCTB
71.20.9 [eAaTenbHOCTb 110 TEXHUYECKOMY KOHTPOJII0, UCIIBITAHUSAM U aHa/Iu3y rpoyvas
72.19.2 HayuHblie rccieioBaHust U pa3pabOTKU B 00/1aCTH TEXHUYECKHUX HayK

72.19.3 HayuHble ucciejoBaHus U pa3pabOTKU B 00/1aCTH HAHOTEXHOJIOTUH

26.11 [Tpor3BOACTBO 371EMEHTOB 3/IeKTPOHHOM anrnapaTypbl

(kom OKB2M) (HaMeHOBaHUVe BUJAa SKOHOMUUECKOU /1eATeTbHOCTH)




II. Onucanue TPyAOBBIX (DYHKIHI, BXOAAIINX B MPo¢eccHoHAMbHBIN cTaHAApT (PyHKIHOHA/IbHAsA KapTa BHAA
npodeccCHoOHATBHOM IeATe/TbHOCTH)

O600611{eHHbIe TPY/OBble GYHKLMN TpyzoBble GYHKLUN
YPOBeHb
Ko YPOBeHb (moxypoBeHb
HavMeHOBaHUe KBa/M(uUKalj HavMeHOBaHue KOJ, )
A 14151 KBa/M(uKaLll
508
A |IIpoBezeHMe U3MepeHU TTapaMeTPOB 5 [ToAroToBKa K MpOBe/IeHNUI0 M3MepeHUi MapaMeTpOB HAHOMAaTepUasoB A/01.5 5
HaHOMaTepuasioB U HAHOCTPYKTYP B Y1 HAHOCTPYKTYP
COOTBETCTBUHM C TPeOOBaHUSIMU [IpoBenenne n3aMepeHny napaMmeTpoB HAHOMAaTepUaaoB U A/02.5 5
TeXHUYEeCKOU U HOPMaTHUBHOM HaHOCTPYKTYP
AOKyMeHTaLUH IIpoBeseHue CTaTUCTUUECKOrO aHA/IU3a U COCTaB/IeHHUe IIPOTOKOJIOB A/03.5 5
V3MepeHui apaMeTpOB HAaHOMAaTepHUasaoB U HAHOCTPYKTYP
Peanusanus meponpursTHi N0 NMOBBILLIEHUIO IPOU3BOAUTEIBHOCTH U A/04.5 5
TOYHOCTU M3MepeHuUH 1apaMeTpOB HAaHOMaTepHUasioB U HAHOCTPYKTYP
B |I[IpoBenenue rnpotiecca MogudUKaLun 5 [ToAroTOBKa K MPOBeIeHNI0 TIpoljecca MOAU(UKAL[UK CBOMCTB B/01.5 5
CBOWCTB HAHOMaTepHasoB 1 HaHOMaTepHa/I0B ¥ HAHOCTPYKTYP B COOTBETCTBUU C TEXHUUECKOW 1
HAHOCTPYKTYD Ha OCHOBe 5KCITyaTaljMOHHOM JOKYMeHTalei
TeXHOJIOTMUeCKUX KapT ¥ UHCTPYKLIMI [TpoBeneHue npotiiecca MoAU(UKALIMM CBONMCTB HAHOMAaTepUasoB U B/02.5 5)
TI0 3KCIUTyaTaluy 000py/10BaHuUs HaHOCTPYKTYD
KoHTpo/1b KauecTBa BbINOIHEHUs MpoLiecca MoguUKaLMi CBOMCTB B/03.5 5
HAaHOMaTepHasI0B M HAHOCTPYKTYP Ha COOTBETCTBUE TpeOOBaHUSIM
TeXHUYECKOW U HOPMaTUBHOM [JOKYMeHTaL[u1
Peanusanus meponpusTyi N0 NMOBBILIEHUIO KayeCcTBa Ipoliecca B/04.5 5
Mou(HUKaLMK CBOWCTB HAHOMAaTepHUaa0B U HAHOCTPYKTYP
C |CoBepleHCTBOBaHUE TIPOLIECCOB 6 MopepHu3alys CyLLeCTBYIOLMX YU BHeJIpeHUe HOBbIX MeTOZ0B U C/01.6 6
V3MepeHul MapamMeTpoB 1 obopyioBaHus [/ U3MepeHU rapaMeTpoOB HaHOMAaTepyaloB U
MoaubUKaLMM CBOMCTB HAaHOCTPYKTYP
HaHOMAaTepUuaaoB U HAHOCTPYKTYP MopepHu3alys CyLLeCTBYHOLMX Y BHeIpeH!e HOBBIX POLIeCCOB U C/02.6 6
obopyoBaHus [y MOAW(UKALIK CBOMCTB HAHOMATepHaioB U
HaHOCTPYKTYP




PykoBo/iCTBO Mo/pa3zeneHUs MU 10
M3MepeHUsIM TlapaMeTpoB U
MoAu(UKaIKU CBONCTB
HaHOMAaTepHuasoB U HAHOCTPYKTYP

OpraHnu3sanusi 1 KOHTPOJIb POLIeCCOB M3MepeHU 1apaMeTpoB U
MoMHUKaIMK CBOWCTB HAHOMAaTepUaioB ¥ HAHOCTPYKTYP

D/01.7

Pa3paboTka riaHoB U rpaduKoB paboT B TIopa3/jesieHusIX 1o D/02.7
M3MepeHUsIM IapaMeTpoB U MO/IM(UKAL[MU CBOMCTB HAaHOMaTepUasioB

Y HAHOCTPYKTYP

PykoBozCTBO B3auMO/ieliCTBeM PaOOTHUKOB CMEeXHBIX D/03.7
To/ipa3/ie/IeH|i U CTOPOHHUX OpraHu3alui

CornacoBaHue U yTBep)k/jeHHe TeXHUUeCKUX 3a/jaHii Ha D/04.7

MO/IepHH3alLMI0 1 BHeJpeHNe HOBbIX MeTO/|0B M 000pyj0BaHUs /ISt
V3MepeHui MapaMeTpoB U MOAM(UKaL[MU CBOMCTB HAHOMAaTepUasioB U
HaHOCTPYKTYP




IT1. XapakTepucTHKa 00001[€eHHBIX TPYAOBBIX (QyHKIHIA

3.1. O6o01enHas TpyaoBas pynkius «[IpoBeeHne H3MepeHni MapaMeTPOB HAHOMAaTEePHA/IOB U
HAHOCTPYKTYP B COOTBETCTBUH C TPeOOBAaHHAMH TeXHHUYECKOWH U HOPDMATUBHOM AOKYMEHTaL{H»

[TpoBeneHue n3MepeHuli apaMmeTpoB
HaHOMaTepuasioB U HAHOCTPYKTYP B
YpoBeHb
Hanmenosanue COOTBETCTBHHU C TPeOOBaHUSIMU Kon A 5
. . KBa/MpuKaLluu

TEXHUUYECKOHU U HODMATHUBHOU

JOKYMeHTaLuu
IMpoucxosxaeHre 06001eHHOM 3auMCTBOBaHO U3

N OpuruHan X
TPYZOBOH QYHKLIUH OpUrvHama
Kon PerucrpaliioHHbI HOMep
OpHUrvHas npocecCOHaIBHOTO
a CTaHJapTa

Bo3MmoykHble HauMeHOBaHus | JlabopaHT

JO/DKHOCTeH, rpodeccuit

TexHUK-1ab0paHT

TpeboBanus K 00pa30BaHMIO
¥ 00yueHHIo

Cpeanee npogeccroHanisHOe 00pa3oBaHUe - IPOrPaMMBbI MTOTOTOBKH
KBA/TU(ULIMPOBAHHBIX pabounx

HornomHUTeTbHBIE TTPOheCCUOHATBHBIE TIPOTPAMMBI - IPOrPaMMBbl TIOBBILLIEHUS
KBanubUKal|K, MporpaMMbl TTpodeccoHaTbHOM TTeperno/IroTOBKU

TpeboBaHUs K OTIBITY
TIPaKTUYeCKOM paboThI

Oco0ble yc/1oBUs OTTyCKa K
pabore

[TpoxoxkaeHue 00s13aTe/TbHBIX MPe[BaPUTEIbHBIX (TIPY MOCTYTJIEHWH Ha paboTy)
Y TIepUOIMUECKUX MeIUIIUHCKUX OCMOTPOB (00C/IeIoBaHMIA), a TaKKe
BHEOUepeIHbIX MeJULIMHCKUX OCMOTPOB (00c/e/joBaHuii) B TOPsifIKe,
YCTaHOBJIEHHOM 3aKOHO/iaTenbCTBOM Poccuiickor ®esepaiiuu

WHCcTpyKTax 1o oxpaHe Tpyza

Lpyrve xapakTepuCTUKA

,D;OHOJIHI/ITEJILHLIQ XdPaKTEPUCTHUKHU

HauMeHoBaH e J0KyMeHTa Koz HaumeHoBaHue 6a30BOM TPy, JO/DKHOCTU (TIpodhecCrn)
VJTU CTIeLMaJbHOCTH
OK3 3111. TeXHUKM B 00/1aCTH XUMUUYECKUX U (DHU3UUECKUX HayK
8212. COOPIIUKY 3/IEKTPUYECKOTO U 37IEKTPOHHOTO
obopyoBaHus
ETKC nm EKC V3mepuTesb 3/1eKTPOPU3NUeCKHX ITapaMeTpOB U3/enni
5/IeKTPOHHOM TeXHUKHU 5-T0 pa3psizia
JIabopaHT XMMHUECKOTO aHaim3a 3-ro paspsja
JIabopaHT 110 (PM3MKO-MeXaHUYeCKUM UCTIBITaHUsIM 3-TO
paspsza
OKCO 210104 MUKpPO3/IeKTPOHUKA U TBepZO0Te/IbHasA 3/IeKTPOHUKA
210105 O/eKTPOHHBIE TIPUOOPHI U YCTPOKMCTBA
3.1.1. TpypoBas ¢pyHKIusA
Haumenosanne [ToaroToBka K IpoBe/leHUI0 U3MepeHUN Koz A/01.5 YposeHb 5

rapaMeTPOB HAHOMATepHaJIoB U KBaM(UKaIIH




] HAHOCTPYKTYD I:l I:l

IMpoucxoxaerre 06001IeHHOH
TPY/10BOM HyHKLIH

OpruHan X 3auMCTBOBaHO 13 545
OpUrMHasa
Koz PerucrpalyoHHbIN HOMep
OopuyruHasn npogeccroHaabHOT 0
a CTaHzapTa

TpyzoBbIe elCTBUS

HOAI’OTOBKa HaHOMAaTePHUAJ/IOB U HAHOCTPYKTYD K U3MEPEHUAM UX I1dPDAMETDOB

[TpoBepka Ha/mMuusi HEOOXOJUMOTO 000PYZOBaHMsI, OCHACTKH, PaCXOJHbBIX
MaTepHasIoB U CTaHAAPTHBIX (3TallOHHBIX, KOHTPOJIbHBIX) 00pa3LoB Aist
TIpOBe/leHUs1 U3MepeHUl TapaMeTPOB HAHOMATepUaioB U HAHOCTPYKTYP

KOHTpO/Ib CPOKOB MOBEPKU W/WUMH KamMOPOBKY CPeZICTB M3MepeHU U
CTaHJAPTHBIX (3TAaTOHHBIX, KOHTPOJIbHBIX) 00pa310B

[TpoBepKa Ha/MUXsl TEXHOIOTMUYeCKUX UHCTPYKLIUM (KapT) 0 MPOBe/|eHKI0
M3MepeHuil mapaMeTpOB HAHOMATepUaaoB U HAHOCTPYKTYP

BkitoueHue, mpoBepka paboTocrioco6HOCTH, HaCTPOKKa 000pyJ0BaHuS /IJIst
M3MepeHul mapaMeTpoB HAHOMAaTePUAIOB M HAHOCTPYKTYD

HeobxomvmMbie ymMeHUst

OrieHMBaTh COOTBETCTBUE HAHOMATEPHAJIOB U HAHOCTPYKTYP TpPeOOBaHUSIM
TeXHOJIOTMUeCKUX MHCTPYKLUH (KapT), TeXHUUeCKOM U HOPDMaTHBHOM
JIOKyMeHTaL[H TI0 TIPOBe/IeHUI0 M3MePeHU UX rTapaMeTpOB

Vcnionb30BaTh CTaHAApPTHEIE (3Ta/lOHHBIE, KOHTPOJIBHBIE) 00pa3Ibl B
COOTBETCTBUM C TEXHOJIOTMUECKON MHCTPYKLUeM

PaboTtaTb Ha M3MepUTeTbHOM 000PYAOBAaHHH B COOTBETCTBUH C MHCTPYKLIUSIMU
T0 3KCIIyaTalju ¥ TeXHUUeCKOW JJOKyMeHTalen

[TpeaymnpexaTh ¥ yCTPAHATH MeJIKHE HeIroJaZiki B paboTe U3MepUTe/TbHOTO
obopymoBaHus

BbInoHATE TpebGoBaHUsT OXPaHbI TPy

[MoaroraBiMBaTh HAHOMaTepPHUasbl U HAHOCTPYKTYPBI K U3MEPEHHI0 X
rapaMeTpoB

Heobxoumble 3HaHUs

OO01e cBeZieHUsI O CTPYKTYPe, GU3UKO-XMMUUECKUX CBOHCTBAX, KOHCTPYKIIMU U
Ha3HaueHUW HaHOMAaTepHaa0B U HAHOCTPYKTYP

HaBHaT-IEHI/Ie, YCTpOﬁCTBO W TIpPUHLHII 'Z[eﬁCTBHH HCI0JIb3yeMOI'O 06opy,q0BaH1/151
AJIA I/IBMEPEHI/Iﬁ IIapadMeTpPOB HAHOMATEPHUA/IOB 1 HAHOCTPYKTYD

Bo3gelicTBue HUCIob3yeMoro 060pyi0BaHUsI Ha HAHOMaTepyasbl U
HAHOCTPYKTYPbI

PYKOBO,Z[CTBEI M0 3KCITyaTalq1 UCIT0J/Ib3yeEMOI'O U3MEPUTE/IBHOI'O 060py,E[OBaHI/IH

TpeboBaHus, rpebsBIsieMble K HAHOMaTeprasaM ¥ HAaHOCTPYKTypam

TexHonornueckre MHCTPYKLMY (KapThl), TEXHWYECKasi 1 HOpMaTUBHAas
JIOKyMeHTaLs T10 [IPOBe/IeHUI0 3MepeHUH IapaMeTpoB HaHOMaTepHasoB U
HaHOCTPYKTYP

OcHOBHBIE METO/bI I/IBMQPEHI/Iﬁ MapaMeTpOB HAHOMATEPUA/IOB U HAHOCTPYKTYD

METOAI:I TTPOBEPKH, HaCTpOﬁKH " DEryjimpoBKHU U3MEPUTEJIbHOT'O O60py,I[OBaHI/IH

TPEGOBaHI/IH CHCTeMbI 3KOJ/IOTHUYeCKOro MeéHe)KMeHTd M CUCTeéMBI MeHe/I)KMEeHTa
HPOI/IBBOACTBQHHOﬁ 6e30MacHOCTH U 340POBbsA

Oco0ble yc/ioBus OITyCKa K
paboTe

Lpyrue xapakTepyuCTUKU

3.1.2. TpypoBas QpyHKUuUsA



IIpoBeneHve U3MepeHUN 1apaMeTpoB YpoBeHb
HaumeHoBaHue POBe/ P p p Kop A/02.5 P 5

HaHOMaTepHuasoB U HAHOCTPYKTYP KBa/M(HKALH
IIpoucxoskgeHue 00001eHHOI 3a1MCTBOBaHO U3

P U)K’q B OpuruHan X 545
TPYI0BOU DyHKIUM OpHrHMHaia
Kon PerucrpaijioHHbIit HOMep
OpUrMHan nipodeccroHanBEHOTO
a cTaHzapTa

TpyZoBbIe elCTBUSA

BrinosiHeHWe W3MepeHui mapaMeTpoB HAHOMAaTepUaJoB U HAHOCTPYKTYP B
COOTBETCTBUM C TEXHOJIOTMUECKOW JIOKyMeHTaljeld 1 UHCTPYKLUSIMU T10
3KCIUTyaTalii 000pyA0BaHuUs

Hacrpoiika, mpoBepKa rapaMeTpoB U peryIMpoBKa 000pyI0BaHUs BO BpeMs
V3MepeHuii MapaMeTpoB HAHOMAaTepUasaoB U HAHOCTPYKTYP

HeobOxoaumbie ymeHust

Wcronp30BaTh CTaHAPTHBIE (3Ta/IOHHBIE, KOHTPOJIBHBIE) 00pas3Iibl B
COOTBETCTBUM C TeXHOJIOTMYeCKON MHCTPYKLen

PaboTaTh Ha U3MEPUTETIbHOM O60py,£[0BaHI/II/I B COOTBETCTBHUU C MHCTPYKLUUAMU
I10 3KCITyaTdlln 1 TeXHHUUECKOM ,E[OKYMEHTaL[HEﬁ

[MpeaynpexkaaTh U YCTPAHATL MeJIKKe Hero/IajKi B paboTe 3MepUTeIbHOrO
obopyjoBaHus

BrInosiHATE TpeboBaHMsl 0XpaHbl TPYAa

BBIMOMHATE ornepaijuy HaCTPOUKK 000pyI0BaHUs U3MEePeHHH MapaMeTpOB
HaHOMaTepuaJoB U HAHOCTPYKTYP B COOTBETCTBUM C TEXHUUECKOU U
HOPMAaTUBHOM JOKYMeHTaLeu

Heobxogumble 3HaHUS

OO01ue cBefieHHUs O CTPYKTYpe, GU3UKO-XUMUYeCKUX CBONMCTBAaX, KOHCTPYKLIUU U
Ha3HaueHUM HaHOMaTepHa/loB U HAHOCTPYKTYD

Ha3HaueHue, yCTPOMCTBO U MPUHLUM [IeHCTBUS UCTIONb3yeMoro 000py/10BaHus
JI71s1 U3MepeHri TlapaMeTpOB HAHOMAaTepHuaioB M HAHOCTPYKTYP

Bo3zelicTBre UCIOB3yeMOro 000pyi0BaHHs HA HAHOMAaTepyasbl U
HaHOCTPYKTYPbI

PyKoBO/CTBa M0 3KCIUTyaTallil UCTIO0Ib3yeMOro U3MepUTebHOr0 000pYy10BaHMUS

MeTo/p! OLIeHKM TOYHOCTH U3MepeHrI TapaMeTpOB HaHOMAaTepUaioB 1
HaHOCTPYKTYP

TexHonoruueckre MHCTPYKLMY (KapThl), TEXHAYECKasi 1 HOpMaTHBHas
JIOKyMeHTaLs1 110 IPOBe/IeHHUI0 U3MepeHri TapaMeTpOB HaHOMaTepUasioB 1
HaHOCTPYKTYP

MeTo/BI MPOBEPKH, HACTPONKY U PETYIMPOBKH N3MEPUTETbHOT0 000PYAOBaHHUS

OcHOBHbBIE MeTO/Ibl U3MepeHHH TTapaMeTPOB HaHOMATepPUaoB ¥ HAHOCTPYKTYP

TexHUUeCKU aHTJTMMCKUH SI3bIK HauabHOT'O YPOBHS B 00/1acTH
HaHOMaTepHasioB

TpeboBaHusi CCTEMBI 3KOJIOTMYECKOT0 MeHe/PKMeHTa U CUCTeMbl MeHePKMeHTa
TIPOM3BO/ICTBEHHOM 6€30MacCHOCTH U 3/10POBbsI

Oco0bble yc/ioBHs OTTyCKa K
paboTe

Lpyrue xapakTepuCTUKU

3.1.3. TpypoBasi pyHKIHA

Hanmenosanue [TpoBeseHMe CTaTUCTUUECKOTO aHa/IW3a 1 Koz A/03.5 YposeHb 5

COCTaB/IeHHe MTPOTOKOJIOB M3MepeHUi

KBa/MUKaLuy




rlapaMeTpoB HaHOMaTepHaJioB U
HAHOCTPYKTYP

IMpoucxosxaeHre 06001IeHHOM
TPyZAOBOM HyHKLIUN

Oprunan X 3aMMCTBOBaHO U3 545
OpUrMHana
Kon PerucrpaijioHHbIit HOMep
OpUrMHan nipodeccroHanBEHOTO
a cTaHzapTa

TpyZoBbIe elCTBUSA

dopmupoBaHue 0a3bl JAHHBIX Pe3y/IbTaTOB U3MepPeHUl TTapaMeTPOB
HaHOMaTepHaloB U HAHOCTPYKTYP

Craructryeckasi 06paboTka pe3y/ibTaTOB U3MepeHHi TapaMeTpoB
HaHOMAaTepHasoB ¥ HAHOCTPYKTYP

OdopmiieHre MPOTOKO/IOB CTATUCTUYECKOTO aHa/Iu3a U3MepeHNl rlapaMmeTpoB
HaHOMAaTepHuasoB U HAHOCTPYKTYP

CocTaB/ieHre TIPOTOKOJIOB M3MepeHH TTapaMeTpOB HaHOMaTepPHUasioB U
HaHOCTPYKTYP

BezeHue >KypHasia yueTa IPOTOKOJIOB U3MePeHHH TTapaMeTpOB HaHOMaTepHUasioB
Y HAHOCTPYKTYP

Heobxoavmbie ymMeHUst

PaboTaTh C COBpeMeHHBIMH CpeZICTBAMH 00pabOTKU, XpaHEHHS U Iepeaun
JTAaHHBIX

[IpyuMeHsTh CTaTUCTUUECKHE MeTO/Ibl 00pabOTKU pe3y/ibTaToB M3MepeHri
rapaMeTpoB HaHOMAaTepHaaoB ¥ HAHOCTPYKTYP

OdopmsiATE MPOTOKOJIbI Pe3y/IbTaTOB U MPOTOKO/IbI CTATUCTUYECKOTO aHaIM3a
M3MepeHU TapaMeTpOB HaHOMAaTepraaoB U HAHOCTPYKTYP B COOTBETCTBUU C
TpebGOBaHUSIMU TEXHUUECKON ¥ HOPMaTHBHOM I0KYMeHTali1

OvneHMBaTh NOTPELIHOCTH U3MepeHUi apaMeTpoB HaHOMaTepHasoB U
HaHOCTPYKTYD

[Tosib30BaThCsl TEXHUYECKOW Y HODMaTUBHOW JJOKYMeHTaLuei

Heobxoqumble 3HaHUs

METO,EU:I CTaTUCTUYECKOM O6pa6OTKI/I AdHHBIX 1 OCHOBBI TEODHUH BEPDOATHOCTU

Crioco6b1 paboThI ¢ COBpeMEHHBIMH CpeAiCTBaMU 00pabOTKU, XpaHeHUs 1
repejiauM JaHHbIX

OO01ue cBefieHUsi O CTPYKTYype, (PHU3UKO-XUMHUUECKUX CBOMCTBAaX, KOHCTPYKIIUU U
Ha3HaueHUM HaHOMAaTepuasaoB ¥ HAHOCTPYKTYP

MeTo/pbl OLIeHKM MOTrpenIHOCTell U3MepeHri TlapaMeTpOB HAHOMAaTepUaioB U
HaHOCTPYKTYD

TPE6OBaHI/IH K O(i)OpMJ'IeHI/IIO MPOTOKOJIOB CTaTUCTUYECKOI'O dHA/IM3a

TpeboBaHus K COCTaB/IEHUIO TIPOTOKOJIOB Y OTYETOB TI0 pe3y/IbTaTaM U3MepeHHit
rapamMeTpoB HaHOMAaTepHaioB ¥ HAHOCTPYKTYP

TpeboBaHUs CUCTEMBI 3KOJIOTMYECKOT0 MEHE/PKMEHTA U CUCTEMbI MEHe/PKMEHTa
TIPOM3BO/ICTBEHHOM 6€30MaCHOCTH U 3/10POBbsI

Oco0bble yc/1oBUs JI0TTyCKa K
paboTe

[pyrue xapakTepucTUKU

3.1.4. TpypoBas pyHKIUA

HanmenoBanue Peanu3aiiysi MmepornpusiTuii 1o Koz A/04.5 YpoBeHb 5

TIOBBILIIEHUIO TIPOU3BOUTETEHOCTH U
TOYHOCTH MU3MEePeHHUH NTapaMeTpOoB

KBa/mMUKam




’HaHOMaTepI/IaHOB Y HAHOCTPYKTYP I:l I:l

IMpoucxoxaerre 06001IeHHOH
TPY/10BOM HyHKLIH

OpruHan X 3auMCTBOBaHO 13 545
OpUrMHasa
Koz PerucrpalyoHHbIN HOMep
OopuyruHasn npogeccroHaabHOT 0
a CTaHzapTa

TpyzoBbIe elCTBUS

OcBoeHMe HOBBIX METO/OB MOBBILLIEHUS] IPOM3BOAUTETBHOCTH U TOYHOCTH
V3MepeHu MapaMeTpoOB HAHOMaTepHUaa0B U HAHOCTPYKTYP B COOTBETCTBUU C
HOPMaTUBHOM JOKYMeHTaLrein

OcBoeHMe HOBBIX TEXHOJIOTHUYECKUX MHCTPYKLIMM (KapT) 0 MPOBe/IeH!UI0
V3MepeHuM NapaMeTpoB HaHOMaTepHUaJoB U HAHOCTPYKTYP U HOBOTO
M3MepUTeTbHOr0 000PYI0BaHUS

Ampobariusi HOBBIX METO/IOB U3MEPEHHH TTapaMeTPOB HaHOMAaTePHUAJIOB U
HAaHOCTPYKTYP B COOTBETCTBUU C TEXHOJIOTUUECKON U HOPMATHUBHOM
JIOKyMeHTaLen

HeobOxopumbie ymeHust

OrieHMBaTh COOTBETCTBYE HAHOMATEPHA/IOB U HAHOCTPYKTYP TpeOOBaHUSIM
TeXHOJOTMUeCKUX MHCTPYKLMH (KapT), TeXHUUeCKOM U HOPDMaTHBHOM
JIOKYMEHTALIUH TI0 TIPOBe/IeHHUI0 N3MepeHHH X TTapaMeTpPOB

Wcronp30BaTh CTaHJAPTHBIE (3Ta/IOHHBIE, KOHTPOJIbHBIE) 00pasIibl B
COOTBETCTBUU C TEXHOJIOTMYECKON MHCTPYKLEeN

PaboTath Ha U3MepUTETLHOM 000pPY/I0BaHUU B COOTBETCTBUM C MHCTPYKLIUSIMHU
T10 3KCIUTyaTali U TEXHUYECKOM JOKYMeHTalueun

[MpeaynpexxaaTh U YCTPAHATh MeJIKKe Hero/IajK1u B paboTe n3MepuTeIbHOTO
obopyjoBaHus

BbInoHATE TpebGoBaHUsT OXPaHbI TPy

[ToaroraBnMBaTh HAHOMaTepHasbl 1 HAHOCTPYKTYPbI K U3MEPEHUI0 UX
rapaMmeTpoB

BBIMOMHATE oreparuy HaCTPOUKKU 000py10BaHUsI U3MePeHHH MapaMeTpOB
HaHOMaTepuaJoB U HAHOCTPYKTYP B COOTBETCTBUM C TEXHUUECKOU U
HOPMaTUBHOM JOKYMeHTaleu

Heobxogumble 3HaHUs

OO01ue cBefieHUsi O CTPYKTYpe, (PHU3UKO-XUMHUUECKUX CBOMCTBAaX, KOHCTPYKIUU U
Ha3HaueHUM HaHOMAaTepuaaoB ¥ HAHOCTPYKTYP

Ha3Ha‘-IEHI/Ie, YCTpOﬁCTBO W TIpPUHLMUII 'E[eﬁCTBHH HCIO0JIb3yeMOro 06opy,q0}3aH1/1$1
AJIA H3MEPEHHﬁ MMapaMeTPOB HAHOMATEPHWa/IOB U HAHOCTPDYKTYP

Bo3gelicTBue UCIob3yeMoro 060pyioBaHUsI Ha HAHOMaTepyasbl U
HAHOCTPYKTYPHI

PyKoBOZCTBa M0 3KCITyaTalliy UCTIO/Ib3yeMOro U3MeprTe/IbHOro 000py/10BaHus

TpeboBaHus, NpebsBIsieMble K HAHOMaTeprasaM ¥ HAaHOCTPYKTypam

TexHonornueckre MHCTPYKLMY (KapThl), TEXHUYECKasi 1 HOpMaTUBHAast
JIOKyMeHTaLs 110 [TPOBe/IeHUI0 3MepeHUH I1apaMeTpoB HaHOMaTepyasoB U
HaHOCTPYKTYP

OcHOBHBIE MeTO/bI I/IBMGPEHI/Iﬁ MapaMeTpPOB HAHOMATEPUA/IOB U HAHOCTPYKTYD

METOABI ITPOBEPKH, HaCTpOﬁKH W DEryjIMpoOBKHU U3MEPUTEJIbHOT'O O60py,£[OBaHI/IH

TexHUUeCKUI aHTTMHCKUH SI3bIK B 00/1aCTH HAHOMAaTepraioB M HAHOTEXHOJIOTHIA

TpeboBaHus CHCTEMBI 3KOTIOTUUECKOT0 MeHe)KMeHTa ¥ CUCTeMbl MeHe/KMeHTa
MIPOU3BOZCTBEHHOW 06€301acHOCTH U 3/]0POBbSI

Oco0bble yc/ioBUS JOTTyCKa K
pabore




\,Z[pyme XapaKTepPUCTUKU

-

3.2. O6o0menHas TpyaoBas pyHkiusa «I[IpoBeaeHue nponecca Moau(pUKaMU CBOCTB
HAaHOMAaTepPHa/IOB U HAHOCTPYKTYP Ha OCHOBE TeXHO/IOTHUECKHUX KapT U HHCTPYKIH 10
IKCIUTyaTaluu 000py 0BaHUA»

IMpoucxoxxaerre 06001IeHHOH
TPY/I0BOM HyHKLIH

[TpoBeneHue npoljecca MOAUPUKALIUU
CBOICTB HaHOMaTepHaJIOB U
YpoBeHb
HaumeHoBanHe | HAHOCTPYKTYP Ha OCHOBe Koz B 5
. KBa/MMpUKaLn
TEeXHOJ/IOTUYeCKHX KapT U UHCTPYKIHHU I10
9KCIITyaTal[ii 000py/[0BaHUs
3auMCTBOBaHO U3
OpuruHan X
OpurvHana
Koz PerucrpauyoHHbIli HOMep
OpUTMHa NpodeccCHOHaNTbHOTO
a CTaHzapTa

Bo3Mo)KHbIe HAUMEHOBaHUS
JOJDKHOCTeH, rpodeccuit

TexHUK-/1ab0paHT
TexHUK-TeXHOoJI0T
TexHUkK

TpeboBanus kK 06pa30BaHHUIO
1 00yyeHuto

Cpeanee npogeccruoHaibHOe 00pa3oBaHue - IPOrPaMMBbI [TOTOTOBKH
KBa/TM(UIIMPOBAHHBIX paboumx

IononHuTenbHbIe podeccroHalbHble TPOrPaMMbI - IPOrPaMMbl MOBBILLIEHNS
KBa/IM(UKALIMY, TPOrpaMMbl ITpodecCroHaIbHOM MepernoAroTOBKU

TpeboBaHus K OMBITY
TIPaKTHUeCKO# paboThI

He MeHee ByX JIeT B [JOJDKHOCTH TeXHHWKA UM JPYTUX JO/DKHOCTSIX,
3aMell[aeMbIX CTieLMaJTuCTaMK CO CPeIHUM TTPodeCcCHOHaIbHBIM 00pa30BaHHeM

Oco0ble yc/1oBUS OITyCKa K
pabore

[TpoxoxkaeHue 00s13aTe/TbHBIX TTPeIBAPUTEIBbHBIX (TIPY MOCTYTJIEHUH Ha paboTy)
Y TIepUOIUUECKUX MEeIUIIUHCKUX OCMOTPOB (00C/IeIoBaHMIA), a TaKXKe
BHeOoUepeHbIX MeJUITMHCKHUX OCMOTPOB (00C/IeI0BaHui) B MOPSIZIKe,
YCTaHOBJIEHHOM 3aKOHO/laTenbCcTBOM Poccuiickor @esepaiiuu

WNHcTpyKTax 1Mo oxpaHe Tpyza

[pyrue xapakTepyuCTUKU

,Z[OHOJIHI/ITEJILHLIG XdPaKTePUCTHUKHU

HanMeHoBaHHe [0KyMeHTa Koz HanmeHoBaHve 6a30B0i TPYTIIbI, AO/DKHOCTH (TIpodeccrm)
WTU CTeLuaJbHOCTH

OK3 3111. TexHUKHU B 00/1aCTU XUMUYECKUX U (HHU3UUEeCKHUX HayK

ETKC nmu EKC JTabopaHT XMMHUYECKOT0 aHau3a 4-ro pa3psja
JIabopaHT 110 (PM3KMKO-MeXaHUYeCKUM UCTIBITAaHUSIM 4-5-T0
paspsija
OrnepaTop 171a3MOXUMHYeCKUX POLeCcCoB 4-7-r0 paspsza
Ornepatop 3/1MOHHBIX ITpoLieccoB 4-6 paspsza

OKCO 210104 MUKpPO3/IeKTPOHUKA U TBePZ0Te/IbHAs 3/IeKTPOHUKA

210105 DneKTpOHHbBIE TIPUOOPHI U YCTPOMCTBA
3.2.1. TpypoBasi pyHKIMA
Hanmenosanue [ToAroToBKa K MpoBe/IeHuIO NpoLiecca Kon B/01.5 Yposenb 5)

MoIMHUKaLMA CBOMCTB HAHOMAaTepUasoB KBa/HpHKaLH




Y HAHOCTPYKTYP B COOTBETCTBUM C
TeXHUYECKOM U SKCITyaTalluOHHOM
JIOKyMeHTalen

IMpoucxosxaeHre 06001IeHHOM
TPyZAOBOM (HyHKLIUH

Oprunan 3aMMCTBOBaHO U3 545
OpUrMHana
Kon PerucrpaljioHHbIit HOMep
OpUrMHasn nipodeccroHanBEHOTO
a cTaHzapTa

TpyZoBbIe 1elCTBUS

[ToAroToBKa HAHOMAaTepPUaloB U HAHOCTPYKTYP K MPOLiecCy MOAUMUKALIUU UX
CBOICTB

[TpoBepka Ha/uMst HEOOXOAUMOTO TEXHOJIOTHUECKOT0 000py/I0BaHUsI, OCHACTKH
Y PAaCXO/IHbIX MaTepHasioB [ijisl POBe/IeHus TIpoljecca MOAU(UKAI[MU CBOWCTB
HaHOMAaTepHuaioB U HAHOCTPYKTYP

[TpoBepka Ha/lMuMs TEXHOJIOTUYECKUX UHCTPYKLIUHM (KapT) IO IPOBe/IeHUI0
rporjecca MogU(pUKaLy CBOKMCTB HAHOMAaTeprasloB U HAHOCTPYKTYP

BkroueHue, rpoBepka paboTocrocoOHOCTH, HACTPOHKA TeXHOIOTUYECKOTO
obopyoBaHus /17151 MOAMGMUKAL[MM CBOMCTB HAHOMAaTepPHA/IOB U HAHOCTPYKTYP

HeobOxopumbie ymeHust

OtrleHMBATh COOTBETCTBYE HAHOMAaTePHaIOB M HAHOCTPYKTYP TPeOOBaHUSIM
TeXHOJIOTMUeCKUX UHCTPYKLU (KapT), TeXHUUeCKOM 1 HOPMaTHBHOM
JIOKyMeHTaL1| 110 MPOBeJieHHI0 NpoLjecca MoAU(pUKaLIMK UX CBOWCTB

PaboTaTh Ha TEXHOJIOTUYECKOM 000pPY/IOBaHUU B COOTBETCTBUM C MHCTPYKLIUSIMHU
T10 3KCIUTyaTali U TEXHUYECKOM JOKYMeHTalueun

[MpeaynpexxaaTh U YCTPAHATh MeJIKKMEe HETo/IaJK| B paboTe TeXHOTOTHUeCKOro
obopyjoBaHus

BbInoHATE TpebGoBaHUsT OXPaHbI TPy

[ToaroraBaMBaTh HaHOMaTepUasibl U HAHOCTPYKTYPHI K MpoLieccy MoguduKalum
UX CBOUCTB

Heobxoaumble 3HaHUS

OO01ue cBefieHHs1 O CTPYKTYPe, GU3UKO-XUMUYEeCKUX CBOWCTBAX, KOHCTPYKIIUU U
Ha3HaueHUW HaHOMAaTepHaa0B U HAHOCTPYKTYP

Hasnauenue, yCTPOWCTBO ¥ IPUHLIMI [IeMCTBUS UCTI0/Ib3yeMOro 000py10BaHuUs
JI1s1 MOAU(UKALIMU CBOWCTB HAHOMATepUalioB U HAHOCTPYKTYP

Bo3peiicTBue HCoib3yeMoro 000pyA0BaHKsl HA HAHOMaTepUasbl U
HaHOCTPYKTYPbI

PyKOBO/ICTBA M0 KCIUIyaTalld{ UCTIO/Ib3yeMOr0 TeXHOIOTHUeCKOTr0
obopyoBaHus

TpeboBaHus, rpebsBIsieMble K HAHOMaTeprasaM 1 HAaHOCTPYKTypam

TexHonornueckre MHCTPYKLMY (KapThl), TeXHUYECKasl 1 HOpMaTUBHAas
JIOKyMeHTaLus 110 Tpolieccy Mou¢HuKalid CBOWCTB HAHOMaTepUasoB U
HaHOCTPYKTYP

MeTo/bl MPOBEPKH, HACTPOWKH U PETYTUPOBKH TEXHOTIOTUUECKOTO
obopyjoBaHus

OcHOBHBIE MeTO/bI MO,E[I/IQ)I/IKaL[I/II/I CBOMCTB HaHOMaTePpHUd/IOB 1 HAHOCTPYKTYD

TPE6OBaHI/IH CHUCTeMbI 5KOJIOTHUYEeCKOIr'o MeHeIP)KMeHTd M CUCTeEMEBI MeHe[)KMEHTa
HPOI/I3BOACTB8HHOﬁ 6e30MacHOCTH U 340POBbsA

Oco6blie yc/ioBUS AOMyCKa K
paboTe

[pyrue xapakTepUCTUKU




3.2.2. TpypoBasi pyHKLIHA

[TpoBeneHue npoljecca MOAUPUKALIUU
o YposeHs
HaumeHoBaHue CBOMCTB HaHOMaTepUasoB U Kog, B/02.5 5
KBa/mMuKam

HaHOCTPYKTYD

ITpoucxoxzerre 060011eHHON 3arMCTBOBaHO U3
P A . Opurunan X 545
TPYZOBOH QyHKUUH OpUrvHama
Kog, PerucrpaljioHHbIit HOMep
OpUrMHas nipodeccroHaNBEHOTO
a cTaHjapra

TpyzoBbIe 1elCTBUS

BrimosiHeHMe ripoliecca Mou(YKalMy CBOMCTB HAHOMaTeprasoB U
HaHOCTPYKTYP B COOTBETCTBUU C TEXHOJIOTUUECKON U HOPMAaTHUBHOM
JIOKyMeHTalen

[TpoBesieHMe HACTPOUKH, TIPOBEPKU TTapaMeTPOB U PeTyTUPOBKU
TeXHOJIOTMUeCKoro ob6opyioBaHUsI BO BpeMsl Mpoljecca MoJudUKaIui CBOUCTB
HaHOMAaTepHUasoB ¥ HAHOCTPYKTYP

3arosiHeHHe COTIPOBOJUTETBHBIX JTMCTOB B COOTBETCTBUH C TpeOOBaHUSIMU
HOPMAaTMBHOW JI0KyMeHTalWH

BezieHne xypHasa yueTa 3arpy3Ky TEXHOJIOTHUECKOTro 060py/j0BaHUS

HeobOxopumbie ymeHust

PaboTaTh Ha TEXHOJIOTUYECKOM 000pPY/I0BaHUU B COOTBETCTBUM C UHCTPYKLIUSIMHU
T0 3KCIUTyaTalyy U TeXHUUeCKOW JOKyMeHTaluei

[penynpeXxaTh U YCTPAHATH MeJIKKUe HerosIaJKu B paboTe TeXHOIOTHUeCKOro
obopyoBaHust

BrbInosiHATE TpeboBaHMsl 0XpaHbl TPYAa

BhITIO/THATE orepaiyy HaCTpOWKK 060pyAoBaHus Ajid MOAUMUKALIMA CBOHCTB
HaHOMaTepuaJoB U HAHOCTPYKTYP B COOTBETCTBUU C TEXHUUECKOU U
HOPMaTUBHOM JOKYMeHTaLueun

[Tonb30BaThCS TEXHUUECKON U HOpMaTHBHOﬁ AOKYMEHTaHHeﬁ

3arno/HATb COTPOBO/IUTE/IbHBIE JIUCThI B COOTBETCTBUU C TPEOOBaHUSMU
TeXHUYEeCKOW U HOPMaTHBHOM JJOKyMeHTal[uu

PaboTaTth ¢ 6a3amMu JaHHBIX

Heobxoqumble 3HaHUs

OO11e cBeZieHUs1 O CTPYKTYpe, GU3UKO-XMMUUYECKUX CBOHCTBAX, KOHCTPYKIIMU U
Ha3HaueHUM HaHOMaTepuasioB ¥ HAHOCTPYKTYP

Bo3geticTBue ucronb3yeMoro o60pyZoBaHus Ha HAaHOMaTepHabl U
HAHOCTPYKTYPBI

Ha3HaueHue, yCTPOWCTBO ¥ TIPUHLIMT IEMCTBHSI UCTI0/Ib3yeMOTro 000py10BaHUs
I/ Mo UKaLMY CBOMCTB HAHOMATepHUaaoB ¥ HAHOCTPYKTYP

PyKOBO/ICTBA [0 3KCILTyaTal[dK UCITIO/Ib3yEMOr0 TEXHOIOTMUECKOT0
obopyjoBaHus

TpeboBaHwusi, rpebsiB/isieMble K HAHOMaTephaaaM ¥ HAHOCTPYKTypam

TexHonoruueckrve MHCTPYKLMU (KapThl), TEXHAYECKasi U HOpMaTUBHas
JIOKyMeHTaLsl TI0 MpoLiecCy MOAU(UKALMK CBOWCTB HAHOMAaTepUaIoB U
HaHOCTPYKTYP

TpeboBaHUsI K 3aTI0/THEHUIO COTIPOBOJUTETHHBIX JIMCTOB

OcHoBHbIe MeTO/bl MOAU(UKALIMY CBOMCTB HAHOMAaTEPHUaaoB U HAHOCTPYKTYD

MeTo/bl MPOBEPKH, HACTPONKH U PETYTUPOBKH TEXHOTIOTUUECKOTO
obopyoBaHust

[TopsioK BeieHUs >KypHasla yueTa 3arpy3Ku TeXHOJIOTHYeCKOTro 000py0BaHUsS




TexHUUeCKU aHTJTUHUCKUHN S3bIK B 00/1aCTV HAHOMATePHA/IOB ¥ HAHOTEXHOJIOT A

TpeboBaHUsI CCTEMBI 3KOJIOTMYECKOT0 MeHe/PKMeHTa U CUCTeMbl MeHe/PKMeHTa
TIPOM3BO/ICTBEHHOM 6€30MaCHOCTH U 3/10POBbsI

Oco0bble yc/ioBUS OITyCKa K
pabore

Lpyrue xapakTepuCTUKU

3.2.3. TpypoBasi pyHKIMA

IMpoucxoxxaerre 06001IeHHOH
TPY/I0BOM QyHKLIH

KOHTpOJ’II—: KaueCTBa BBITTIOJTHEHUA
riporjecca MouduKalyi CBOUCTB
YpoBeHb
HaumeHoBaHue HaHOMaTepHUaioB U HAHOCTPYKTYP Ha Kog B/03.5 5
. KBa/MpuKalum
COOTBETCTBHE TPE6OBaHI/I$[M TeXHHU4YeCKOUn
u HOpMElTHBHOﬁ AOKYMEHTalluK1
3auMCTBOBaHO U3
OpuruHan X 545
OpHUrMHasa
Kon PerucrpaliioHHbIA HOMEp
OpUTHHA npo¢ecCUOHaNIBHOTO
a CcTaHziapTa

TpyzoBbIe felCTBUSA

BrimosiHeHWe omepariyii TIo W3MepeHUI0 TTapaMeTpOB MOAU(DULIMPOBAHHBIX
HaHOMAaTepHua/ioB ¥ HAHOCTPYKTYP B COOTBETCTBUM C TeXHOJOTMUECKON 1
HOPMAaTMBHOU [JOKyMeHTaLei

Craructryeckasi o0paboTKa 1 aHa/IM3 pe3yJibTaToOB 3MepeHUl TTapaMeTpoOB
MOJU(GULMPOBAHHBIX HAHOMAaTePHA/IOB U HAHOCTPYKTYD

CocraBreHre TIPOTOKOJ/IOB U3MepPeHuI apaMeTpoB MOAU(ULIMPOBAHHBIX
HaHOMaTepHaoB U HAHOCTPYKTYP

Heob6xoivMble ymMeHUst

PaboraThk Ha U3MepUTeTbHOM 000pY0BaHHUY B COOTBETCTBUM C MHCTPYKLIASAMU
T10 3KCIUTyaTalui U TEXHUYECKOM JOKYMeHTaluen

BrinonHsATe TpeboBaHUs 0XpaHbI TPy

OdopmnsTe pe3y/bTaTbl U3MepeHul TTapaMeTpoB MOAUMULIMPOBAHHBIX
HaHOMaTepHa/ioB U HAHOCTPYKTYP B COOTBETCTBUM C TpeOOBaHUSIMU
TeXHUUYECKOW U HOPMAaTHUBHOM JOKyMeHTallun

Heobxoaumble 3HaHUS

[TopsifoK perucTpanu pe3yabTaToB U3MepeHUl apaMeTpoB HaHOMaTepraioB U
HaHOCTPYKTYP

Bo3peiicTBue HCoib3yeMoro 000pyi0BaHKsl HA HAHOMaTepUasbl U
HaHOCTPYKTYpbI

OcHoBHbIe (OpPMBI JOKYMEHTaLMK 110 IPOBe/leHUI0 U3MepeHUl TlapaMeTpoB
HaHOMAaTepHuasoB U HAHOCTPYKTYP

TpeboBaHUs K COCTaBJIEHUIO TTPOTOKOJIOB ¥ OTUETOB TI0 Pe3y/ibTaTaM W3MepeHuH
TapaMeTpoB HaHOMaTepHalioB U HAHOCTPYKTYD

OO6mme cBefieHusi O CTPYKTYype, (QHU3UKO-XUMHUECKUX CBOMCTBAaX, KOHCTPYKIUU U
Ha3HaueHUM HaHOMaTepualoB U HAHOCTPYKTYP

Ha3sHaueHue, yCTPOMCTBO Y MIPUHIUI JIEMCTBUS UCTIONb3yeMoro 000py/10BaHuUs
JI71s1 U3MepeHri TlapaMeTpOB HAHOMAaTepHuaioB U HAHOCTPYKTYP

PykoBO/CTBa 110 3KCILTyaTal{ii UCIIOIb3yeMOr0 H3MepUTeTbHOI0 000pYA0BaHHS

TPE6OBBHI/IH, rnpeabdaB/IseMble K HAHOMaTepHad/laM U HAHOCTDYKTYPpaM

TexHonoruueckre MHCTPYKLMU (KapThl), TEXHAYECKasi 1 HOpMaTHUBHas
JIOKyMeHTaL1sl T10 NIPOBeJIeHUI0 U3MepeHUH IapaMeTpoB HAHOMaTepHasoB U




HaHOCTPYKTYP

MeTo/pbl OLIeHKM MOTPeIHOCTel U3MepeHri TTapaMeTPOB HaHOMAaTepUanoB 1
HaHOCTPYKTYD

OcCHOBHbIe MeTO/Ibl U3MepeHUii TapaMeTpOB HAaHOMaTepUaI0B ¥ HAHOCTPYKTYP

METO,E[BI CTAaTUCTUYECKOU O6pa6OTKI/I AAdHHBIX 1 OCHOBBI TEODHUH BEPDOATHOCTHU

Tpe6OBaHI/I${ CHUCTeMbI 5KOJIOTUYEeCKOIro MeHePDKMeHTd M CUCTEMEBI MeHe/[)KMEHTa
HPOHBBOACTBQHHOﬁ 0e3011acHOCTH U 340POBbA

Oco0blie yC/IoBUs I0MyCKa K
paboTe

Lpyrve xapakTepuCTUKA

3.2.4. TpypoBas QpyHKIuUsA

HanmeHoBaHue

Peanusanus meponpusTyi 1o
TIOBBIILIEHUIO KauecTBa IpoLecca

YpoBeHb

[TpoucxosxaeHre 0600IIeHHOM
TPyZAOBOM (HyHKLIUH

N Kog B/04.5 5
Mou(UKaLMA CBOMCTB HAHOMAaTepUasoB KBaMUKALIH
Y HAHOCTPYKTYP
3aMMCTBOBaHO U3
Opurvnan X 545
OpUrMHana
Kog, PerucrpaljioHHbIit HOMep
OpUrMHa nipodeccroHaNBEHOTO
a cTaHzapTa

TpyzoBbIe elCTBUSA

OcBoeHMe HOBBIX METO/IOB MOBBIIIIEHHUSI KauecTBa rpoiiecca MoAu(UKaIiuu
CBOICTB HaHOMAaTepHasioB U HAHOCTPYKTYP B COOTBETCTBUU C TEXHOJOTMUECKON
JOKyMeHTaLuen

OcBoeHHe HOBBIX TEXHOJIOTMUECKUX UHCTPYKLIMK (KapT) M0 NPOBE/|€HKI0
rporiecca Mogu(UKalLiy CBOWCTB HAHOMAaTepraaoB U HAHOCTPYKTYP U HOBOTO
TEXHOJIOTMUeCcKoro 060py/j0BaHUs

Ampo0bariysi HOBBIX MPOI1IeCCOB MOTUGHUKAIMY CBOMCTB HAHOMATEPUAsIOB U
HAaHOCTPYKTYP B COOTBETCTBUU C TEXHOJIOTUUECKOM U IKCITTyaTal[MOHHOMN
JIIOKyMeHTaLen

Heob6xoavmbie ymMeHUst

OrleHMBaTh COOTBETCTBYE HAHOMATEPHAJIOB U HAHOCTPYKTYP TpeOOBaHUSIM
TeXHOJIOTMUeCKUX MHCTPYKLMH (KapT), TeXHUUeCKOM U HOPDMaTHBHOM
IOKyMeHTalL[iH TI0 TIPOBe/IeHUI0 TIpoljecca MOANMPUKAI[UN UX CBOMCTB

PaboTtaTh Ha TEXHOJIOIMYECKOM 060py,I[OBaHI/II/I B COOTBETCTBHHM C MHCTPYKLIUAMU
I10 3KCIUTyaTallin U TeXHHUUeCKOM AOKYMEHTauHEﬁ

IMpeaynpexxaaTh U YCTPAHATh MeJIKME HETo/IaJKU B paboTe TeXHOIOTHUeCKOro
obopyaoBaHus

BeinonHATE TpeOOBaHMS OXpaHbI TPy/ia

[MoaroTaBnMBaTH HAHOMaTepUasbl U HAHOCTPYKTYPHI K TIPOLiecCy MoAUMUKALIUU
UX CBOUCTB

BBIMOMHATE orepaljuy HaCTpOUKKU 000py10BaHus /11 MOAUDUKAIIUN CBOHCTB
HaHOMAaTepHua/ioB ¥ HAHOCTPYKTYP B COOTBETCTBUM C TEXHUUECKOUN U
HOPMAaTHBHOU [JOKyMeHTaLel

Heobxoqumble 3HaHUs

OO011e cBeZieHUsI O CTPYKTYPe, GU3UKO-XMMUUYECKUX CBOHMCTBAX, KOHCTPYKIIMU U
Ha3HaueHUM HaHOMaTepuasioB ¥ HAHOCTPYKTYP

Ha3HaueHue, yCTPOWCTBO ¥ TIPUHLIMTI IEMCTBHS UCIIO/Ib3yeMOTro 000py10BaHUs
I/ MOMUKaLMY CBOMCTB HAHOMATepHUaaoB U HAHOCTPYKTYP




Bo3zelicTBre UCIOB3yeMOro 000pyi0BaHUsI Ha HAHOMAaTepyasbl U
HaHOCTPYKTYPbI

PyKOBO/ICTBA [0 3KCIUTyaTal[dH UCITIO/Ib3yEMOr0 TeXHOIOTMUYECKOT0
obopyoBaHus

TpeboBaHus, rpebsiBsieMble K HAHOMaTepranaM 1 HAaHOCTPYKTypam

TexHo/OrMuecKrue MHCTPYKLMU (KapThl), TeXHUYeCKast U HOpMaTUBHast
JIOKyMeHTaLus 110 Tpolieccy MoudHKaliyd CBOWCTB HAHOMaTepHUasaoB U
HaHOCTPYKTYP

MeTo/ibI TPOBEPKH, HACTPOWKHU U PETYIUPOBKU TEXHOJIOTHUECKOTO
obopymoBaHus

OcCHOBHbBIe MeTO/ibl MOAM(YKAL[MM CBOMCTB HAHOMAaTepPHaloB U HAHOCTPYKTYP

TPE6OBaHI/I$I CHUCTEeMBbI 5KOJIOTUYEeCKOIro MeHEeIPDKMEeHTAd U CUCTEMBI MEeHe[)KMEHTa
l'IpOPBBO,E[CTBEHHOﬁ 6e30MacHOCTH U 340POBbsA

Oco0bble yc/ioBUs JOTTyCKa K
paboTe

[pyrue xapakTepucTUKU

3.3. O6001enHas TpyaoBas pyHkius «CoBepiIeHCTBOBaHHE MPOIECCOB U3MePeHU MapaMeTpoB U
MoaudUKau CBOICTB HAHOMATEPUAIOB U HAHOCTPYKTYP»

COBepLHEHCTBOBaHI/Ie IMpo1eccoB
U3MepeHUN NapaMeTpoB U MOAu(UKaLUU YpoBeHb
HaumeHoBaHuve Up p p AU B Kop C P 6
CBOMCTB HaHOMAaTepHayioB U KBa/MUKALIH
HaHOCTPYKTYD
ITpoucxosxaeHre 0600IIeHHOM 3aMMCTBOBAHO 13
N OpuruHan X
TPYZAOBO# QYHKLMH OpHUrHHaja
Kog, PerucrpaljioHHbIit HOMep
OpUrMHas nipodeccroHaNBEHOTO
a CTaHzapTa
Bo3MmoykHbIe HaIMeHOBaHHUS I/IH)KEHep

JOJDKHOCTeH, rpodeccuii

NuxeHep-TexXHOJIOT
HayvayibHUK NTPOM3BOCTBEHHOIO y4acTKa

TpeboBaHus K 00pa30BaHUIO
1 00y4eHuto

Briciiee o6pa3oBaHue - OakasaBpyUaT
HornomHUTeMbHBIE TPOdeCCHOHAbHBIE TPOTrPaMMBI - IPOTPAMMEI MOBBIIIEHHS
KBa/TM(UKaLMH, IPOrpaMMbI IpodeccroHaIbHON TTeperoir0TOBKU

TpeboBaHus K OMBITY
TIPAKTUUeCKO paboThI

OnBIT MPaKTUUECKOW PabOTHI 1O CTeIUaTbHOCTH, IPUOOPETEHHBIN B MEPUO/]
o0yueHust UMK

Craxk paboThI He MeHee OZIHOTO T0/la Ha MH)KEHEPHO-TEXHUYECKUX J0/DKHOCTSX
6e3 KBa/TM(UKAIIMOHHOH KaTeropuu

Oco0bble yc/ioBHs OTTyCKa K
pabote

[TpoxokaeHue 00si3aTe/TbHBIX MPe/[BaPUTEIbHBIX (TIPU MOCTYTI/IeHWH Ha paboTy)
Y TIEPUOIMUECKUX MEeJUI[UHCKUX OCMOTPOB (00C/IeIoBaHMIA), a TaKXKe
BHeouepeIHbIX Me/IMLUHCKUX 0CMOTPOB (00c/ieloBaHUiA) B TTOpsiJiKe,
YCTaHOBJIEHHOM 3aKOHO/aTe/bcTBOM Poccuiickont defeparum.

WHCcTpyKTax 1Mo oxpaHe Tpyza

Lpyrue xapakTepyuCTUKU

JlonoHUTeNbHbIE XapaKTepUCTUKU

HaumeHoBaHue lOKyMeHTa \ Kopg, HaumeHoBaHre 6a30BOii TPYIIIbI, JO/HKHOCTH (MTpodeccri) \




WIN CIIeLMaJbHOCTH
OK3 1223. PykoBoguTeny nozpaszesieHuii o HayUYHbIM
WCC/IeJOBaHUSIM U pa3paboTKam
2152. VH)KeHepbI-3/1eKTPOHUKYU
ETKC umu EKC Beayuuii uH>xeHep
VH>xeHep-TeXHOJIOT (TeXHOJIOT)
OKILATP 22544 VH>xeHep MO BHeJPEeHUIO0 HOBOW TeXHUKU U TeXHOJIOTUU
22587 WH>xeHep 10 KOHTPOJIbHO-U3MePUTe/IbHBIM Iprubopam u
aBTOMAaTHKe
22864 VH>KeHep-3/1eKTPOHUK
25080 HavasnpHuK yyacTka (B IPOMBILITIEHHOCTH)
OKCO 150601 MarepuasioBe/ijeHre U TeXHOJIOTHUsI HOBbIX MaTepUaoB
210100 OJIEKTPOHUKA U MUKDPO3/IEKTPOHHKA
210601 HaHoTexHOM0THS B 3/1EKTPOHUKE
210602 HaHomaTepuasisl
220501 YripaByieHUe KaueCTBOM

3.3.1. TpypoBasi pyHKIMA

MopepHu3anys CyleCTBYHOLUX U
BHeJpeHre HOBLIX METOJ0B 1 v
< OBEeHb
HaumeHoBaHue o6opy/i0BaHus A1 U3MepeHUH Koz C/01.6 P 6
KBa/TUUKaLUA
rapaMeTpoB HaHOMaTepUasioB U
HaHOCTPYKTYP
ITpoucxosxaeHre 0600IIeHHOM 3aMMCTBOBaHO K13
P K . Opurusan X 545
TPY/I0BOM HyHKLIM OpWT'MHana
Koz PerucrpauyoHHbiéi HOMep
OpUTHHa rpogeccroHaIbHOTO
a CTaHJapTa
TpyoBbIe feliCTBUS AHanM3 coBpeMeHHOT'0 COCTOSTHUSI METO/JOB U 000PY/ZI0BaHUS U3MepeHHi

TlapaMeTpoB HaHOMaTepHa/loB U HAHOCTPYKTYD

OrieHKa PUCKOB BHe/IDEHUsI HOBBIX METOZIOB M 000PYI0BaHUSI U3MepeHHU
rapaMeTpoB HaHOMAaTepHaioB ¥ HAHOCTPYKTYP

CocraB/ieHue TJIaHOB MO/IEpHU3ALIUM U Pa3BUTHS TIOZipa3/ie/ieHri 1o
TIOBBIIIIEHUIO KaueCTBa U TTPOU3BOUTETbHOCTH METO/IOB U 000PY/I0BaHUs
M3MepeHU apaMeTpoOB HaHOMaTepUasioB U HAHOCTPYKTYP

Pa3paboTka TeXHUUeCKOTO 3a/laHusI Ha MOZiepHU3aLii0 0060py10BaHUs U
obecrieueHre HOBbIX METO/IOB U3MEPEHHsI TapaMeTPOB HAHOMAaTepUaaoB 1
HaHOCTPYKTYP

BHeJjpeHre ¥ KOHTPOJIb KaueCTBa HOBbIX METO/|0B U3MEPEeHHs [1lapaMeTpOB
HaHOMAaTepHuasoB U HAHOCTPYKTYP

Pa3paboTKa HOBBIX TEXHOJOTMUECKUX MHCTPYKLIMH (KapT) IO TIPOBe/IeHUI0
M3MepeHHi apaMeTpoOB HAHOMAaTepHUasaoB U HAHOCTPYKTYP

Heob6xoavmbie ymMeHUst OreHrBaTh TeXHUYECKHe ¥ SKOHOMUYeCKUe PUCKU TIpY BbIOOpe MeTO/I0B U
000opy/10BaHusI U3MepeHUs TapaMeTPOB HAHOMAaTepHaioB U HAHOCTPYKTYP

OneHuBaTh BpeMeHHbIe 3aTpaThl HAa CTaHJAapPTHbIE U HeCTaH/lapTHbIe METO/bI
v3MepeHUs MapaMeTpOB HAHOMAaTepUaroB U HAHOCTPYKTYP

CocTaBnaTb ¥ 0POPMIATH TEXHUUECKOEe 3alaHne




B3aumo/ieiicTBOBaTh C paOOTHUKAaMH CMEXKHBIX TIOZpaszie/ieHhid U CTOPOHHUX
OpraHu3aLun

PaboTath Ha U3MepUTETLHOM 000pY/I0BaHUU B COOTBETCTBUM C MHCTPYKLIUSIMHU
T10 9KCITyaTaliui U TEXHUYECKOHN JOKyMeHTaluei

ObecrieurBaTh BBITIOJTHEHHE TPeOOBaHUI OXpaHbI TPy1a

OdopMIATE TEXHONOTUYECKYIO JOKYMEHTALU0

HeobOxoaumble 3HaHUS

Yrny6sieHHbIe 3HaHUS O CTPYKTYpe, PU3UKO-XUMHUYeCKUX CBONCTBAX,
KOHCTPYKLIMY Y Ha3HAYeHWY HaHOMAaTepHUasioB U HAHOCTPYKTYP

Ha3sHaueHue, yCTPONCTBO U MPUHLIUT [IeHCTBUsI 000py/10BaHMS AJIsi U3MepeHuUst
rapamMeTpOB HaHOMAaTepHaioB U HAHOCTPYKTYP

Bo3gelicTBue UCIOb3yeMOro 060pyi0BaHUsI Ha HAHOMAaTepyasbl U
HaHOCTPYKTYPbI

PyKoBO/CTBa 10 KCITyaTallii U3MepUTeIbHOro 000py/0BaHuUs

TexHonoruueckre MHCTPYKLMU (KapThl), TEXHAYECKasi U HOpMaTHUBHas
JIOKyMeHTaL1s1 TI0 TIPOBe/IeHHUI0 3MepeHU MapaMeTpoB HaHOMaTepyasoB U
HaHOCTPYKTYP

OcCHOBHbIe MeTO/Ibl U3MepeHUii TapaMeTpOB HAaHOMaTepUasI0B ¥ HAHOCTPYKTYP

[TpaBuna opopmsieHNst TEXHOJOTMUeCKOW JOKyMeHTal iU

TexHUUeCKUM aHTJIMICKUU SI3bIK B 00/1aCTH HaHOMaTepHUdJ/IOB U HAHOTEXHOJIOT U

TPE6OBaHI/IH CHUCTeMbI 3KOJ/IOTHUYEeCKOro MeHeP)KMeHTd M CUCTEMEBI MeHe/[)KMEHTa
HPOI/I3BO,E[CTBEHHOI>’I 0e30MacHOCTU U 340POBbA

Oco6ble yc/IoBUS IOITyCKa K
paboTe

Jpyrue xapakTepyuCTUKU

3.3.2. TpypoBas ¢pyHKIus

MopepHu3anus CyleCTBYIOLINUX U
BHe/JpeHHe HOBBIX IIPOLIECCOB U v
POBEeHb
H K
auMeHOBaHHe 06OPy,HOBaHHH JLIsT MOAUUKALIAU oz C/02.6 P — 6
CBOMCTB HaHOMAaTepHuaioB U
HAHOCTPYKTYP
Hponcxozx,quHe 0000111eHHOM OpurmHan X 3aMMCTBOBAHO U3 545
TPyZAOBOM (HyHKLIUN opyrvHasia
Kon PerucTpaijioHHbIit HOMep
OpUrMHan nipodeccroHaNBEHOTO
a CTaHzapTa

TpyZoBbIe 1elCTBUS

AHann3 COBpeMeHHOT0 COCTOSIHUSI METOZIOB U 000PYA0BaHUS Jjist MOUDHUKAIN
CBOMCTB HAHOMAaTepHaioB U HAHOCTPYKTYP

OtleHKa pHUCKOB BHeJpeHUsI HOBBIX METO/IOB Y 000Py10BaHUs [yisi MOAW(UKALIN
CBOMCTB HAHOMAaTepuasoB U HAHOCTPYKTYP

CocraB/ieHre IJ1IaHOB Pa3BUTHs MOAPA3Ze/IeHUI M0 TIOBBILIEHUIO KauecTBa U
TIPOU3BO/IUTE/TLHOCTH METO/I0B U 000PY/J0BaHUS /1151 MOAU(MUKAI[UM CBOMCTB
HaHOMAaTepHuasoB U HAHOCTPYKTYP

Pa3paboTka TeXHUUECKOTO 3a/laHusI Ha TIPOBe/leHre PaboT 10 MO/IepHU3AI|H
obopyjoBaHus ¥ 0OecTieueH|I0 HOBBIX METOJ0B MOAU(MUKAIIA CBOMCTB
HaHOMAaTepHuasioB U HAHOCTPYKTYP

BHe/ipeHIe ¥ KOHTPOJ/Ib KaueCcTBa HOBBIX IPOLIECCOB ¥ 000pyJOBaHUS /IS




MoM(UKaLMKA CBOMCTB HAHOMAaTepUaa0B U HAHOCTPYKTYP

Pa3paboTKa HOBBIX TEXHOJOTMUECKUX MHCTPYKLIMH (KapT) 0 TIPOBE/IEHUI0
TMPOIeCCOB MOAM(MDUKALIMK CBOWCTB HAHOMAaTepHaIOB U HAHOCTPYKTYD

Heobxoavmbie ymMeHUst

OtrleHMBATh TEXHUYECKHE Y SKOHOMHUYECKHe PUCKH TIPY BbIOOPe METOZIOB U
obopyoBaHus [y MOAUGUKAIIMK CBOMCTB HAHOMAaTePUaIoB U HAHOCTPYKTYP

OreHrBaTh BpeMeHHbIe 3aTpaThl Ha CTaHZAAPTHbIE U HeCTaHAapTHbIE MeTO/bl
MOJU(UKALMY CBOWCTB HAHOMAaTepraioB U HAHOCTPYKTYP

CocTaB/isATh ¥ 0(POPMJIATH TEXHUUECKOE 3a/laHue

B3aumo/ieiicTBOBaTh C paOOTHUKaMK CMEXKHBIX TI0Zpaszie/ieHUii ¥ CTOPOHHUX
OpraHu3aLun

PaboTaTh Ha TeXHOJIOTUYECKOM 000PYI0BaHUU B COOTBETCTBUM C MHCTPYKLIUSIMHU
T10 3KCITyaTaliui U TEXHUYECKOM JOKYMeHTaluein

OdopMIIATE TEXHOIOTUYECKYIO JOKYMEHTALU0

Heobxoaumble 3HaHUS

YrnybneHHble 3HaHUS O CTPYKTYpe, GU3NKO-XUMUUYECKHUX CBOWCTBAX,
KOHCTPYKLIMY M Ha3HaueHWU HaHOMaTepuasaoB U HAHOCTPYKTYP

HasHaueHue, yCTPOWCTBO ¥ IPUHLIMT JelCTBHsE 000PYZ0BaHUS [iIst
MoJU(UKaLMY CBOWCTB HAHOMAaTepraioB U HAHOCTPYKTYP

Bo3peiicTBue HCmoib3yeMoro 000pyA0BaHMsl HA HAHOMaTepHasbl U
HaHOCTPYKTYPbI

PyKOBO/CTBa 10 KCIUTyaTaldl TeXHOJIOTHYeCKOro 000pyAOBaHHUS

TexHooruuecKrue UHCTPYKIUU (KapThl), TeXHUUeCKasi U HOpMaTHBHast
JIOKyMeHTallys1 TI0 MpolLiecCy MoAuMUKaI[MK CBOMCTB HAaHOMAaTepUaioB U
HAHOCTPYKTYP

OcHOBHBIE METO/bI MO,E[I/I(i)I/IKaL[I/II/I CBOMCTB HAaHOMATEePHUA/IOB 1 HAHOCTPYKTYD

[TpaBuia oopmieHHsI TEXHOIOTUUECKOM JOKyMeHTaLlun

TexHUUeCKUI aHTJTUMCKUHN S3bIK B 00/1aCTV HAaHOMATePHA/IOB M HAHOTEXHOJIOT A

TpeboBaHuUsI CHCTEMBI IKOTIOTUUECKOTO MeHe)KMEHTA U CUCTeMbl MeHe/KMeHTa
MIPOU3BOZCTBEHHOW 6e30MacHOCTH U 3/J0POBbSI

Oco0bble yc/ioBUs JOTTyCKa K
pabore

[pyrue xapakTepucTUK1

3.4. O0o01eHHas TpyAoBasA GyHKIUA «PyKOBOJCTBO MoApa3/je/IeHUSIMH 0 U3MEPEHHUAM MapaMeTpPoB
¥ MoAM(pUKaLM¥ CBOHCTB HAaHOMaTepHaioB M HAHOCTPYKTYpP»

HaumeHoBaHue

PykoBo/ICTBO MOApa3ieneHUsIMU 110
V3MepeHUsIM MapaMeTpoB U MoubuKaLrn
CBOMCTB HAaHOMaTepUasioB U
HaHOCTPYKTYP

YposeHb

IMTpoucxosxaeHre 06001IeHHOM
TPYZAOBOM (HyHKIUH

Kog D 7
KBa/mMuKanum
3aMMCTBOBaHO U3
OpuruHan X
OpUrvHama
Kon PerucrpaijioHHbIit HOMep
OpUrMHan nipodeccroHaNBEHOTO
a CTaHgapra

Bo3Mo)KHBIE HAUMEHOBaHHUS
J0JDKHOCTeH, rpodeccuii

HauanbHuk nabopaTtopuu
HauanwHuk otnena
PyKoBoauTe/b TPYMIIBI

TpeboBanus kK 06pa3oBaHKIO
1 00yUueHHUI0

Beiciiee oOpa3oBaHue - MarucTparypa
[omnonHurenbHble TpodeccuoHanbHble TPOrPaMMbI - IPOrPaMMbl TTOBBILLIEHUST




KBanubUKal|K, NporpaMMbl TTpo(eccoHabHOM TTeperno/IroTOBKU

TpeboBaHUs K OTBITY
TIPAKTHUeCKOI paboThI

He menee TpeXx JiIieT Ha MHXK€HEPHO-TeXHNWYEeCKHUX NO/DKHOCTAX, 3aMellldeMbIX
CIienrajarucTaMu C BbICIIMM O6pa3OBaHI/IEM

Oco0bble yc/ioBUS OITyCKa K
pabore

[TpoxoxkaeHue 00s13aTe/TbHBIX MPe[BaPUTETbHBIX (TIPY MOCTYTIEHUH Ha paboTy)
Y TIepUOJMUECKUX MeIUIIMHCKUX OCMOTPOB (00C/IeloBaHMIA), a TaKXKe
BHeoUepeJHbIX MeJUIIMHCKUX OCMOTPOB (06C/IeIoBaHui) B MOPSIZIKe,
YCTaHOBJIEHHOM 3aKOHO/iaTenbcTBOM Poccuiickor @esiepaniuu

WHCcTpyKTax 110 oxpaHe Tpyza

[pyrue xapakTepUCTHUKU

[JononHuTtenbHble XapaKTepPUCTHUKU

HauMeHoBaH e J0KyMeHTa Koz HaumeHoBaHue 6a30BOM IPYMIIbI, O/DKHOCTU (TIpodheccrn)
WY CTeLaJbHOCTH
OK3 1120. PykoBojuTeny yupexxjeH|i, opraHusaLuii U npeAnpusiTUil
1223. PykoBoguTeny nozpaszesieHui 1o HayYHbIM
1CCeJOBaHUSAM U pa3paboTkam
ETKC umu EKC HauanpHUK mabopaTopuun
HavansHUK oTZe/1a
PyKoBoWTe/b TPYIIIBI
OKIIATP 22055 3aBeytoIIui OT1e/10M (HayYHO-TEXHUYECKOTO pPa3BUTHS)
HauaneHuk  |mabopaTopuu (B IPOMBIIIIEHHOCTH)
24680 HauvanbHuK oT/iena (B IpOMBILLIJIEHHOCTH)
24704 HauanbHuK 0oT/lena (HayuyHO-TeXHUUeCKOr0 Pa3BUTHS)
24845 HauanbHuK (3aBefyrolLI1ii) TPOU3BOACTBEHHOM
nabopaTopuu
26149 PykoBoguTenb rpynmnsl (B IPOMBILITIEHHOCTH)
26152 PykoBoguTenb rpynnbl (HAyYHO-TEXHUYECKOTO Pa3BUTHS)
OKCO 150601 MarepuasioBesieHrE Y TeXHOJIOTHS HOBBIX MaTepUaioB
210100 O/IeKTPOHUKA Y MUKDPO3JIeKTPOHUKA
210601 HaHoTexHO/10rus B 3/1eKTPOHUKE
210602 HaHomaTtepuasbl
220501 YripaBsieHUe KaueCTBOM

3.4.1. TpypoBas ¢pyHKIus

HanmeHoBaHue

CBOMCTB HAHOMaTepUaJioB U
HaHOCTPYKTYP

IMTpoucxosxaeHre 06001IeHHOM
TPYZAOBOM (HyHKIUH

Opranusanys U KOHTPOJIb IPOLIeCCOB
H3MepeHUM MapaMeTpoB U MOAU(PUKALIUN YpoBeHb
P paMeTp AuuKaL Kox | D/01.7 P 7
KBa/MUKaLuy
3aMMCTBOBaHO U3
OpurmHan X HMMCTBOBAHO U 545
OpUrvHama
Kon PerucrpaijioHHbIit HOMep
OpUrMHan nipodeccroHaNBEHOTO
a CTaHgapra

TpyzoBbIe elCTBUSA

CocraBneHre pabouMx 1ylaHOB Ha MPOBeZieHre TPOLIeCCOB W3MepeHui
rapamMeTpoB U MOJU(UKAIIMYA CBOWCTB HAHOMATEPUAIOB U HAHOCTPYKTYP

Bb1zjaua 3a/iaHnii Ha NIPOBe/leHue MPOLeCCOB U3MepeHUH NapaMeTpoB U




MoM(HKaIMK CBOWCTB HAHOMATEPHA/IOB ¥ HAHOCTPYKTYP ITOJUHHEHHBIM
paboTHUKamM

KOHTpOJIb CPOKOB ¥ KaueCTBa BBITTO/THEHHS ITPOLIECCOB H3MEPEHH ITapaMeTpoB
1 MOHGbHUKALIMK CBOMCTE HAHOMATepHalioB ¥ HAHOCTPYKTYP MOAUMHEHHBIMU
pabOTHUKaMHU

AHanu3 NpyYMH HapyLIeHUs] CPOKOB U KaueCTBa BbIMIOJTHEHUS [TPOLIECCOB
V3MepeHui MapaMeTpoB U MOAM(UKaLMY CBOMCTB HAHOMATepUaioB 1
HAHOCTPYKTYP TOJUMHEHHBIMA PAaOOTHHUKaMH

CocTaByieHre rpavKOB 3arpy3Ky U3MEPHUTETLHOTO U TEXHOIOTHUECKOTO
obopyjoBaHus

PacueT noTpebHOCTH TIO/pa3/esieHust B CPe/ICTBaX U3MepeHUid, 000pyJ0BaHUH,
pPacXoHBIX MaTepHasiaX, COCTaB/IeHHe 3asiBOK Ha UX MPUOOpeTeHre

KOHTpO/Ib UCIIPaBHOCTH ¥ COXPAHHOCTH 000PYZOBaHUs, PACXOHBIX
MaTepHrasioB, CTaHJAPTHBIX (3Ta/IOHHBIX, KOHTPOJIbHBIX) 06pas3I[oB,
KOMMYHUKaI[1H, TTPOMU3BO/ICTBEHHOTO UHBEHTAPsI ¥ UHAWBU/Ya/IbHBIX CPeJICTB
3alUThI

CocraB/ieHye TIJIAaHOB Ha MPOBe/IeHe CBOEBPEMEHHOM MTOBePKHU U/WTH
KammOpoBKu 000py/10BaHus, rpa)UKOB peMOHTa 000PYZOBaHUs

Pa3paboTKa [I0/PKHOCTHBIX MHCTPYKLUNA TTOJUMHEHHbIX PA0OTHUKOB

Heob6xoivMble yMeHUst [TnaHupoBaTh NpoBeZieHre paboT 10 U3MepeHH0 TTapaMeTPOB U TIPOLIeCCOB
MoudUKaLMY CBOWCTB HAHOMAaTepHUaioB U HAHOCTPYKTYP

Pa3pabaTbiBaTh [JODKHOCTHBIE MHCTPYKLIUU

Cobupath, aHaIM3UPOBaTh U 00600ITATh JAHHBIE

[TpoBOAWTH CTATUCTUUECKYIO 00pPabOTKY JAaHHBIX

ObGecrieurBaTh ¥ KOHTPOJIMPOBATH BBITMTOIHEHUE TPeOOBaHUM OXpaHbI TPY/a,
To>KapHo 6e30MacHOCTH, TPaBU/I TEXHUUECKOM IKCTTyaTalin
3JIeKTPOYCTaHOBOK Ha paboumnx mecrax

PYKOBO,E[I/ITB NnoagYrMHEeHHbIMHA pa6OTHI/IKaMI/I

Heob6xoavMbie 3HaHUS HopMaTuBHbIe 1paBoBbIe U JIOKasibHbIe aKThl 0 MJIAHUPOBAaHUIO M OpraHu3alyn
paboT 10 M3MepeHHI0 TTapaMeTpPOB U MPOLIeCCOB MOJU(PUKALIUMA CBOWCTB
HaHOMAaTepHuasoB U HAHOCTPYKTYP

CTpyKTypa U uepapxusi JOKyMeHTOB OpraHU3alii, MeCcTO B HUX JJOKYMEHTOB,
KacaroIyXxcs pOBe/ieHus1 U3MepeHUi rapaMeTpoB U MoJU(UKaLIUKA CBOUCTB
HaHOMAaTepPHa/IOB U HAHOCTPYKTYP

TpeboBaHusi HODMaTUBHBIX JIOKYMEHTOB 110 METPOJIOTHYECKOMY 00ecrieueHn o
Cpe/iCTB M3MepeHusi TapaMeTpoOB U MOAU(UKALIMK CBONCTB HAHOMaTep1aioB U
HaHOCTPYKTYP

TexHo/iorus ¥ NOPsiI0OK OpraHU3alLvU MPOLeCCOB M3MepeHHH IapaMeTpPoB U
MoAM(UKALIMA CBONCTB HAHOMaTepHUaoB U HAHOCTPYKTYP Ha MpeArnpusITiu (B
(I PEETI () (331%1%))]

HaszHaueHue n IMMpaBWJ/ia 3KCIUIyaTdllMX U3MEPUTE/IbHBIX U TEXHOJIOTHUYECKHX
CpeacCTB, UCIIOJIb3yeMbIX B ITPOM3BOACTBE

TpeboBaHust K KBaTU(PUKALIMK ¥ J0/DKHOCTHBIE 00513aHHOCTH [TOJUHHEHHOT'O
riepcoHasa

METOABI aHa/ii3a ¥ CTaTUCTUUeCKOMn 06pa6OTKH AaHHBIX

[Mopsiziok pa3paboTKu [JODKHOCTHBIX MHCTPYKIMM

TpyznoBoe 3akoHOAaTebCTBO Poccuiickont desepaljuy 1 JT0Ka/lIbHbIe
HOpPMAaTHBHbIE aKThI

Tpe6OBaHI/I$I CHUCTEeMbI 5KOJIOTUYECKOI'O MEHEIPKMEHTA M CUCTEMBI MEeHeJ)KMEHTA




TIPOM3BO/ICTBEHHOM 6€30MaCHOCTH U 3/10POBbsI

Oco0bble yc/ioBHs OTTyCKa K
paboTe

Lpyrue xapakTepyuCTUKU

3.4.2. TpypoBasi GpyHKIUA

HaumeHoBaHue

IMpoucxosxaeHre 06001IeHHOM
TPyZAOBOU HyHKIUH

Pa3paboTka 1r1aHOB ¥ rpavKoB paboT B
rnoapa3szejieHudax 1o usmMmepeHusam YpoBeHb
ADA3 P . Koa | D/02.7 P 7
rapaMeTpoB U MOJU(UKALIUK CBOWCTB KBa/M(UKALH
HaHOMaTepHuaJoB U HAHOCTPYKTYP
3aMMCTBOBaHO U3
Opurusan X 545
OpHUTrHHAIA
Kon PerucrpaliioHHbI HOMep
OpHUTHHA npoheCCHOHAIEHOTO
a cTaHzapra

TpyoBbie felcTBUS

CocraBneHure U yTBepxk/jeHre paboumx TIaHOB U TPaMKOB Ha MpoBe/ieHre
paboT B nopaszeneHusx 10 U3MePEHHI0 NapaMeTpoOB ¥ MOAM(UKaIN CBONCTB
HaHOMAaTepHasoB ¥ HAHOCTPYKTYP

AHan3 MpUYKMH HapyIIeHUs] CDOKOB M KAaUeCTBAa BBIMOIHEHHS T/IAHOBBIX paboT
10 U3MEPEeHHIO NapaMeTpPoB U MOAUMUKAIIMM CBOWCTB HAHOMAaTepUasioB U
HaHOCTPYKTYP B MOZpa3eneHusIx

O6ecrieueHue NofipaszesieHust Cpe/iCTBaMU U3MepeHHH, 000pyj0BaHKEM,
pacxo/iHBIMHU MaTephasiaMH U COCTaBJIeHHe 3asBOK Ha UX NpruobpeTeHue

CocraBnieHue ¥ yTBep)K/IeHHe TJIAHOB Ha MPOBe/IeHre CBOEBPEMEHHOM MTOBEPKU
W/Wy KamiOpoBKY 000py0oBaHus, rpaKOB peMOHTa 000pYy0BaHMUS

CocraBreHye TI7IaHOB Pa3BUTHS MOJpa3/ie/IeHUH 110 MOBBIIIEHHIO KauecTBa U
TIPOU3BOAUTETFHOCTH MeTOJJ0B 1 000pyZ0BaHus /1/1si N3MepeHUi TTapaMeTpoB 1
MoU(UKaLY CBOWCTB HAHOMAaTepyaioB U HAHOCTPYKTYP

Pa3paboTka TeXHMUYEeCKUX 3a[aHHi Ha MO/IePHU3aLMI0 000PYI0BaHUS U
obecrieueHre HOBBIX METO/IOB M3MepeHHUs TTapaMeTPOB U MOU(HKALIUM CBOWCTB
HaHOMAaTepHuasoB U HAHOCTPYKTYP

YTBep)K,E[eHI/Ie AO/DKHOCTHBIX I/IHCTPYKL[I/II‘;I MNOAYMHEHHBIX pa6OTHI/IKOB

HeobOxoaumbie ymeHust

[1naHupoBaTh TIpOBeieHre paboT M0 U3MEePeHHIO TTapaMeTPOB U TIPOL[ECCOB
MoJU(UKaLMK CBOWCTB HAHOMAaTepyUaioB U HAHOCTPYKTYP

Cobupath, aHaMM3UPOBaTh U 0000IIATH JAHHBIE

OreHrBaTh TEXHUUYECKHE Y SKOHOMUYEeCKHe PUCKU TIPY BbIOOpe MeTO/I0B 1
000py/10BaHus1 U3MepeHUs apaMeTpoB U MOIU(UKAL[MU CBOMCTB
HaHOMAaTepHuasoB U HAHOCTPYKTYP

B3aumo/ieiicTBOBaTh C paOOTHUKaMK CMEXXHBIX TIOZpaszie/ieHUii ¥ CTOPOHHUX
opraHu3aLun

Heobxoaumble 3HaHUS

HopMaTuBHbIe 1paBOBbIe U JIOKaibHbIe aKThI 10 [JIAHUPOBAaHUIO U OpraHr3alyn
paboT 10 U3MepeHuI0 TapaMeTpPoB U MOAU(DUKALIMK CBONCTB HAHOMaTepHaIoB U
HaHOCTPYKTYP

CTpyKTypa U nepapxusi JOKyMeHTOB OpraHM3aLiiu, MeCTO B HUX JJOKYMEHTOB,
KaCaroLuXcs MpoBeieHust paboT 1Mo W3MepeHHI0 TTapaMeTPOB U MOJU(PHUKALIAM
CBOMCTB HAHOMATepUaioB U HAHOCTPYKTYP

HpI/IHL[I/IHbI YIipaBJ/ieHWA MMTPONU3BOACTBEHHBIMU IIpOLeCCaMU U II€PCOHA/IOM




TpeboBaHusi HODMaTUBHBIX JIOKYMEHTOB 110 METPOJIOTUYECKOMY 00ecrieueHn o
Cpe/iCTB U3MepeHUst

TexHo/I0rUs ¥ OPSIZIOK OpraHu3aly NpoLiecCoB U3MepeHNl TlapaMeTpoB 1
MoM(UKaLMYA CBOMCTB HAHOMAaTepHUaa0B U HAHOCTPYKTYP

TPE6OBE[HI/IH CHCTEMbI 3KOJIOTUYeCKOI'0 MeHe/I>KMeHTa U CMCTeMbl MeHe/IP>KMEHTa
HPOI/I3BO,E[CTBQHH0171 0e3011acHOCTH U 340POBbsA

Oco0ble yc/ioBUS JOTTyCKa K
paboTe

Jpyrue xapakTepuCTUKU

3.4.3. TpypoBas QpyHKIUA

IMpoucxoxzaerre 06001IeHHOH
TPY/I0BOM QyHKLIH

PykoBOZCTBO B3auMO/IeliCTBHEM
o YpoBeHb
HaumeHoBaHMe PabOTHUKOB CMEXHBIX TIO/[pa3/ie/IeHUH 1 Kog, D/03.7 7
. KBa/MpuKalum
CTOPOHHUX OpraHu3aLun
3avMCTBOBaHO U3
Opurusan X 545
OpWIMHaa
Koz PerucrpauyoHHbIli HOMep
OpUTHHa rpodeccroHaabHOTo
a CTaHJapTa

TpyzoBble felcTBuUs

[TpuBieueHe UCIIOMHUTEEHN Y COMCITONTHUTE/IEN /IS BBITIO/IHEHWs paboT 1o
MOZIepHU3al 000PYI0BaHKUS U METO/IOB U3MepeHHs TIapaMeTPOB U
MoJu(UKaLMY CBOWCTB HAHOMAaTepUaioB U HAHOCTPYKTYP

Pa3paboTKa 1 yTBep)KieHHe JOKYMEHTOB, 00eCIIeUMBaIOL[UX B3aUMO/IeHCTBHE
pPabOTHUKOB M CMEXKHBIX MOZpa3ze/IeHui

Pa3paboTKa U yTBepK/JjeHue JOKYMeHTOB, 00eCreurBaroLX B3auMO/[eCTBHE CO
CTOPOHHUMH OPraHU3alUsIMU

Amnanu3 3aMedaHuil moTpebuTesieli K BbIMOJHEHHBIM paboTaM U cOCTaB/ieHHe
TUIAaHOB U TPaMKOB PabOT MO yCTpaHeHUIO HeZIOCTaTKOB

Heobxogumble ymeHHsI

B3aumoieiicTBOBaTh C paOOTHUKaMK CMEXKHBIX TIOZpaszie/ieHhii U CTOPOHHUX
opraHu3aLun

[TnaHupoBaTh NpoBeZieHre paboT 10 U3MePeHH0 TTapaMeTPOB U TIPOLIeCCOB
Mou(UKaIY CBOWCTB HAHOMATepUaioB U HAHOCTPYKTYP

CobupaTh, aHaTM3UPOBATh U 0000IIaTh JaHHBIE

OdopMIsTE TEXHUUECKYIO JOKYMeHTaL[HI0

Heobxogumble 3HaHUs

HopmatrBHbIe TIpaBOBbBIE M JIOKAIbHBIE aKThI 10 MJIAHKPOBAHUIO ¥ OpTraHU3al[uH
paboT nopazaeneHus

CTpyKTypa U vepapxus JJOKyMEeHTOB OpraHH3aliii, MeCcTO B HUX JJOKYMEHTOB,
KacaroIUxcs MpoBe/ieHrst paboT 10 U3MepeHUI0 MapaMeTpoB U MOU(UKaLIU
CBOMCTB HAHOMAaTepuasoB U HAHOCTPYKTYP

HpI/IHLlI/Il'IBI YIipaBJ/ieHUA MMPON3BOACTBEHHBIMU IIpOLeCCaMU U TT€PCOHA/IOM

[TpaBusia opopMsieHUsT TeXHUUEeCKOUM JOKYMeHTaluu

TexHUYeCKWI aHTJIMACKUH S3bIK B 00/1aCTH HAHOMAaTepHasoB M HAHOTEXHOJIOT WA

TPE6OBaHI/IH CHUCTEeMBbI 5KOJ/IOTUYEeCKOIro MeHEIPDKMEHTAd U CUCTEMBI MEeHe[)KMEHTAa
l'IpOPBBO,E[CTBEHHOﬁ 6e30MacHOCTH U 340POBbsA

Oco0bble yc/ioBUs JOTTyCKa K
pabote

[pyrue xapakTepucTUK1




3.4.4. TpypoBasi pyHKIMA

HanmeHoBaHue

IMpoucxosxaeHre 0600IIeHHOM
TPyZAOBOU (HyHKIUH

CornacoBaHue U yTBepXKJeHue
TeXHUYEeCKHX 3a/JaHui Ha MOZ,epHU3ALUI0
U BHe/ipeHHe HOBbIX METO/I0B U Koa D/04.7 YpoBeHb -
o0opyaoBaHus [/l U3MepeHUH KBa/MHKALIH
rapamMeTpoB U MOAu(bUKaI[UH CBONCTB
HaHOMaTepUuaioB U HAHOCTPYKTYP
OpruHan X 3aMMCTBOBaHO U3 545
OopUrvHasa
Kon PerucTpaijioHHbIi HOMep
OpUrMHan nipodeccroHaNTBEHOTO
d CTaHJapTa

TpyzoBbIe elCTBUS

AHasu3 1/1aHOB TePCIIeKTUBHOTO Pa3BUTHS TIPeATIPUSTHSL B 00/1aCTU U3MepeHust
rapaMeTpoB U MOJU(UKALIMY CBOWCTB HAHOMAaTepUaioB U HAHOCTPYKTYP

OtleHKa p1CKOB BHeJjpeHUsl HOBbIX METO/I0B U 000py/10BaHUsI H3MepeHMUst
rapaMeTpoB U MOJU(UKALIMK CBOWCTB HAHOMAaTepHUaioB U HAHOCTPYKTYP

CornacoBaHue U yTBep)K/leHHe TeXHUYeCKUX 3a/laHui Ha MOZlepHU3aLMI0 U
BHe/IpeHHe HOBBIX METOZOB 1 000PYAOBaHUS /il U3MePeHHH 1apaMeTpoB U
MoJu(UKaLMY CBOWCTB HAHOMAaTepyUaioB U HAHOCTPYKTYP

Pa3pa60TKa " yTBEPXKEeHHWE TIJIdAHMPOBOK pPa3MelleHHs HOBOT'O U3MEPUTE/IbHOT'O
1 TexXHOJIormyeCckKoro O60py,£[OBaHI/I$I Ha TEXHOJIOTUYECKUX YUdCTKdX

HeobOxopumbie ymeHust

OtleHUBaTh TEXHUYECKUE Y SKOHOMHUYECKHEe PUCKH TIPH BBIOOPE METOZIOB U
00opyioBaHus [I7Ist U3MepeHus ITapaMeTPOB U MOJU(PUKALIUA CBOWCTB
HaHOMAaTepHuasioB U HAHOCTPYKTYP

OLueHrBaTh BpeMeHHbIe 3aTpaThl Ha CTaHAAPTHbIE U HECTaHIaPTHbIE METO/bI
V3MepeHus TapaMeTpoB U MOAU(UKALIMK CBOMCTB HAaHOMaTepranioB U
HaHOCTPYKTYP

CocTaB/iATh U 0(hOPMJIATH TEXHUUECKOE 3a/laHue

B3aumoieiicTBOBaTh C paOOTHUKaMK CMEXKHBIX TIOZpa3szie/ieHhii ¥ CTOPOHHUX
OpraHu3aLun

Heobxoaumble 3HaHUS

YrnybneHHble 3HaHUS O CTPYKTYpe, GU3UKO-XUMUYECKHUX CBOWCTBAX,
KOHCTPYKLIMM M Ha3HaUeHWU MOAU(ULIMPYyeMbIX HaHOMaTepuasioB U
HaHOCTPYKTYD

Ha3HaueHue, yCTPOMCTBO U MPUHIUI JeHcTBUSI 000pyAOBaHus i U3MepeHUst
rapamMeTpoB U Mo/iM(UKaL[MK CBOKMCTB HAHOMAaTepuaioB U HAHOCTPYKTYP

Bo3peiicTBue rcrnosnb3yeMoro o00pyi0oBaHKsl HA HAHOMaTepUasbl U
HAHOCTPYKTYPBI

OcHOBHbBIE MeTO/Ibl U3MepeHHUl TTapaMeTpPOB U MOAU(UKALIK CBONCTB
HaHOMAaTepHasoB U HAHOCTPYKTYP

OKOHOMMKA U yIpaB/ieHUe NpeArnpUsTHEM

TexHUYeCKWI aHTJIMACKUH S3bIK B 00/1aCTH HAHOMAaTepHasioB M HAHOTEXHOJIOTHIA

TPE6OBaHI/I$I CHUCTEeMBbI 5KOJ/IOTUYEeCKOIro MeHEIPDKMEHTAd U CUCTEMBI MEeHe[)KMEHTAa
l'IpOPBBO,E[CTBEHHOﬁ 6e30MacHOCTH U 340POBbsA

Oco0bble yc/ioBUs JOTTyCKa K
pabote

[pyrue xapakTepucTUK1




IV. CBEAEHI/IH 00 Opra"Hv3aluAax — pa3pa60anKax HpO(l)ECCI/IOHaJILHOI‘O CTaHAAQPTAa

4.1. OTBeTCTBEeHHAs OPraHU3alUsa-Pa3padboTUUK

®ony MHPPACTPYKTYPHBIX U 06pa3oBartesibHbIX TiporpamMm (POCHAHO), ropos MockBa
I'eHepa/bHBIN AUPEKTOP CeuHapeHKO AHzipeii ['eHHaZibeBUY

4.2. HaumMeHOBaHUsI OpraHu3anuii-pa3padoTUNKOB

1 Oob1epoccuiickoe 06beiuHeHEe paboTo/aTesniel «POCCUMCKHI COI03 MPOMBIIIITIEHHUKOB U
ripeZiNipUHUMareseii», ropos, Mockga

2 AHO «HarioHa/nibHOe areHTCTBO pa3BUTHS KBanvbrKaluii», ropos Mocksa

3 3A0 «HayuHo-nipou3sBojcTBeHHas pupma «Mukpan», ropof, Tomck

4 3A0 «dnTex CII6», ropox CaHkt-ITeTepOypr

5 OAO «HayuHo-uccefoBaTeibCKMM UHCTUTYT MOJIEKYJ/ISIPHOM 3JIEKTPOHUKW», TOposi MockBa

6 OAO «HayuHo-ucciefioBaTe/IbCKUN UHCTUTYT MOJTyTIPOBOAHUKOBBIX MPUO0OPOB», ropos, Tomck

7 OAO «HayuHo-uccnenoBaTenbCK1il LIEHTP 10 U3yUeHHIO0 CBOMCTB MOBEPXHOCTU U BaKyyMa», TOPO/,
Mocksa

8 OAO «HoBocubupcKuii 3aB0/| OTYPOBOJHUKOBBIX TIPUOOPOB C 0COOBIM KOHCTPYKTOPCKUM OrOPO»,
ropoJ; HoBocrubupck

9 ®I'AOY BIIO «HaimoHanbHbIM UcciefoBaTenbCKuil TOMCKHM TTOTMTEXHUYECKUI YHUBEPCUTET», TOPOJ]
Tomck

10 OT'AOY BIIO «CaHkt-ITeTepOyprckuii rocyjapCTBeHHBIN 371eKTpoTeXHuYecKuid yHuBepcuteT (JIDTN)
um. B. U. YnbsiHoBa (JIenuHa)», ropoj, CankT-ITeTepOypr

11 ®I'BOY BIIO «MOCKOBCKMY TOCyAapCTBeHHbIM TEXHUYECKU YHUBEPCUTET PaJUOTEXHUKHY,
3/IeKTPOHUKU U aBTOMaTuKu» (MUPDA), ropos Mocksa

12 ®T'BOY BIIO «HoBoCHOMPCKUI roCyiapCTBeHHBIN TexHUUeCKui yHuBepcuteT» (HI'TY), ropog
HoBocubupck

13 OI'BOY BIIO «Iletpo3aBoackuit rocygapcrseHHbI yHuBepcureT» (I1IY), ropop ITetpo3aBojck,
Pecriy6vka Kapesnust

14 OI'BOY BIIO «ToMckuii rocyapCTBeHHbIM YHUBEPCUTET CUCTeM YIIpaB/IeHUs U Pai03/1eKTPOHUKI»
(TYCYP), ropox Tomck

15 OI'BY «HayuHo-ucciegoBaTebCKU UHCTUTYT TPY/a U COLIMA/ILHOTO CTPaXxOBaHUsi» MUHUCTEpPCTBA

TPy/la ¥ coLMa/ibHOM 3aiiuThl Poccuiickon ®@epepauyu, ropos Mocksa




