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I. O0mue cBenenus

Pa3paboTka TeXHOJIOTUHU MPOU3BOCTBA MOIYIPOBOIHUKOBBIX FJIEMEHTOB, 40.037
npuOOpoB, BKIIOYAsk (POTOUYBCTBUTENBHBIE U ONTOIEKTPOHHBIE
(HanMeHOBaHME BUAA POQPECCHOHANBHON S TEITBHOCTN) Kon

OcHoBHas Ocjib BUAa HpO(I)eCCHOHaHLHOﬁ JACATCIIBHOCTH

‘Pa3pa60T1<a " oNTUMH3AIU TCXHOJIOTHUCCKHUX ITPOLECCOB MPOU3BOJACTBA HpI/I60pOB KBAaHTOBOM




ANEKTPOHUKHU U OTOHUKH Ha OCHOBE HAHOCTPYKTYPUPOBAHHBIX MaTepUaJIOB

I'pynma 3ansaTuit:

(xox OK3) (HaumeHoBaHME) (xon OK3) (HauMeHOBaHUE)

OtHecenue K BuaaM 3KOHOMHUYECKOM JACATCIIBHOCTH

(xom OKB3/T) (HauMeHOBaHHUE BU/IAa YKOHOMHYCCKON ICATCILHOCTH)



I1. Onucanue TpyaA0BbIX PYHKUMHA, BXOAALIUX B IPO(ecCHOHANBHBIN cTaHAAPT (PYHKIHOHANbHAN KAPTa BUAA
Nnpo¢ecCUOHATBLHOM 1eATeJIbHOCTH)

O0600611eHHbIE TPYAOBBIC (YHKIIUN

TpynoBsie QyHKINU

YpOBEHb
KOJ{ HaVMEHOBAaHUE YPOBCHb HalMEHOBAHHE KOJ (moxypoBeHb)
KBaTM(UKAITUN
KBaTMUKAITUT
A |IIpoBeneHne TEXHOIOTMYECKUX 3 N3Mepenne napameTpoB MOTYTOTOBBIX IKCIIEPUMEHTAIbHBIX A/01.3 3
MPOLIECCOB U KOHTPOJIb IaPaMETPOB 00pa31oB, perucTpaius pe3yibTaToB U3MEPEHUN
HKCIIEPUMEHTAJIbHBIX 00pa3I0B BrinosiHeHUE TEXHOJIOTUYECKUX ONepaliuii MOHTa)Ka YUIIOB B A/02.3 3
pruOOpPOB KBAHTOBOM 3JIEKTPOHUKU U KOPITYC, MUKPOCBapKH, 3JIMBKU CHEIHAIBLHBIX KOMIAYHIOB U
(OTOHUKH HA OCHOBE TePMUYECKON 00pabOTKH
HAHOCTPYKTYPHBIX MaTEPHAJIOB [ToaroroBka MarepuasoB ¥ KOMIUIEKTYIOUIUX JIJIi M3TOTOBJICHUS A/03.3 3
HKCIIEPUMEHTAJIbHBIX MPUOOPOB MTyTEM aBTOMATHUECKOM
XUMUYECKOH TIa3MEHHOM WJIM UHOW CIIEHUaIu3UpOBAHHON
OUYMCTKH, TOMOTE€HHU3ALMHU U JIeTa3al[ui 3ATUBOYHBIX cMecei
B |IlogroroBka peuentypsl AJis 4 Pacuer penentypsl cMeceil B COOTBETCTBUM C TEXHUUYECKUM B/01.4 4
IPOBEJCHUS TEXHOJIOTUYECKUX 3aJJaHUEM U MOATOTOBKA TAOJIULIBI KOPPEKTUPOBOUHBIX JAHHBIX IS
IIPOLIECCOB 3aJIUBKU CMECEN B KOpITyca IIpoLecca NPUroTOBJIEHUS CMECE
C YCTaHOBJICHHBIMU YUIIaMU [TonroroBka 1abopaTopHOTro 00OPYI0BAaHUS U U3MEPEHUS B/02.4 4
¢u3nYeCKUX NMapaMeTpoB MaTepHalIoOB Ha JaOOPaTOPHOM
000py10BaHUU
[TepBruyHas maTemMaTHueckas 00paboOTKa pe3ysibTaToB B/03.4 4
1a00paTOPHBIX U3MEPEHUN U BHECEHNE HHPOpMauH B 0azy
JTAHHBIX
C |Pa3paboTka BapHaHTOB crieU(UKALITH 5 PyxoBozacTBO paboToii 1ab0paHTOB U ONEPATOPOB C/01.5 5
JUIs IPOM3BOJICTBA ITPHOOPOB Pa3paboTtka mporpamm pacyera pelenTypbl KOMIO3UIIMOHHBIX C/02.5 5
KBAHTOBOM 3JIEKTPOHUKU U (OTOHUKHU MaTepUajIoB U PEKUMOB MOJATOTOBKHU 3aJIMBOYHBIX KOMIIAYHOB
Ha OCHOBE HAaHOCTPYKTYPHBIX [TonGop pe3epBHBIX BApUAHTOB CHEIUPUKALINN AJIs CIIy4aeB cOOsI C/03.5 5
MaTeprajioB MOCTaBOK MJIM UHBIX 00CTOATENHCTB (hOpC-Maxopa
Pa3zpaboTka onTuManbHOM crieruUKaIiK I TPOU3BOACTBA C/04.5 5

pruOOpPOB KBAHTOBOM 3JEKTPOHUKU M (POTOHUKHU Ha OCHOBE
HAHOCTPYKTYPHBIX MaT€pPHAJIOB M0 JAHHBIM KCIEPUMEHTAIbHBIX




HCCIIEIOBAHUH U PE3yJIbTaTaM aHajIu3a KOMMEPUYECKON
uHpopManun

Coznanue 6a3bl JaHHBIX O GU3HYECKUX CBOWCTBAX U
TEXHOJIOTHYECKUX OCOOCHHOCTSX HAHOCTPYKTYPHBIX MaTEPHAIIOB

C/05.5

DKCTepUMEHTaIbHAS TPOBEPKA BEIOPAHHBIX TEXHOJIOTUISCKUX
peIIeHUi IPOM3BOICTBA MPUOOPOB U UCCIICIOBAHKE TAPAMETPOB
HaHOCTPYKTYPHBIX MaT€pPHAIOB B COOTBETCTBHH C YTBEPKICHHOM
METOIUKOHN

C/06.5

Pa3zpabotka u o6ocHOBaHME
TEXHUUYECKUX TPEOOBaHUH K
MOJICPHHU3AIUH TEXHOJIOTUYECKUX
JUHUN

[ToaroroBka u 0pOpPMIICHHE TEXHUKO-DKOHOMUYIECKOTO
000CHOBaHHS TEXHOJIOTHH 3aIUIAHUPOBAHHBIX K IPOU3BOJICTBY
puoOpOB

D/01.6

Pa3paboTka TexHMUECKUX TpeOOBaHUN K MOJIEPHU3ALUU
TEXHOJOTMYECKUX JIMHUH C LIEIbI0 PeaIn3alui KOHIENIUH
IIPOM3BOJICTBA U ONTUMU3ALMN TEXHOJOTHYECKUX ITPOLIECCOB C
y4eTOM TpeOOBaHUMN CUCTEM MEHEI)KMEHTA

D/02.6

HO,IIFOTOBKa 1 COINIaCOBAHMUEC KOMIIJICKTAa JOKYMCHTAIUH 10
npe/iaraeéMbIM K BHEJAPCHHUIO TEXHOJIOTHYECKUM TPOIIeccam ¢
OTBCTCTBCHHBIMU UCITOJIHUTCIAMU CMECKHBIX HO,[[paS)IeHeHI/Iﬁ
COTJIACHO OM3HEC-TIPOIIECCY CHUCTEM MEHEKMEHTA

D/03.6

Pa3paboTka METOIMK U TEXHUYECKOE PYKOBOJCTBO
AKCIIEPUMEHTAIIBHOM ITPOBEPKON TEXHOJIOIMYECKUX MPOLECCOB U
HCCIIE0BAHUEM IaPAMETPOB HAHOCTPYKTYPHUPOBAHHBIX
MaTEPUAJIOB

D/04.6

Pa3paboTka KOHIIENIIUN TEXHOIOTUU
MPOM3BOJICTBA MPUOOPOB KBAHTOBOM
JJIEKTPOHUKU U (POTOHUKHU Ha OCHOBE
HAaHOCTPYKTYPHBIX MaTe€pHaoB

Pa3paboTka TeXHHUECKOTO 3aJaHHsI Ha SKCIIEPUMEHTAIbHYIO
MIPOBEPKY TEXHOJIOTHIECKUX TPOIECCOB ¥ UCIBITAHUS BRIOPAHHBIX
MaTepHaIOB B paMKaxX pa3paO0TaHHOW KOHIICTIIINH, YTBEPKICHUE
AKCIIEPUMEHTAIIbHBIX METOUK

E/01.7

Pa3paboTka TEXHUYECKOTO 3a/1aHUs Ha BBIOOP MOIYTIPOBOJHUKOBBIX
CTPYKTYP M BCIIOMOTaTeIbHbIX MaTepUaJIOB sl peannu3aluu
prOOPOB C 33AHHBIMH ITapaMETPaMu

E/02.7

Pa3paboTka TeXHOIOTHYECKOM KOHIIETILIUHU POU3BOICTBA HOBOTO
npubopa

E/03.7

Br160p 6a30BBIX BApUAHTOB TEXHOJIOTHH MPOU3BOJICTBA MPHUOOPOB

E/04.7




KBAHTOBOM 3JIEKTPOHUKU U (POTOHUKHU C YUETOM JOCTYITHOCTH U
11€J1€CO00Pa3HOCTH UX pealln3alliy B YCIOBUSAX OpraHU3aluu

PykoBojicTBO pa3zpaboTkoi u
ONTUMHU3AIMEH TEXHOIOTHH
MIPOM3BOJICTBA MPUOOPOB KBAHTOBOM
DJIEKTPOHUKYU ¥ (POTOHUKH Ha OCHOBE
HAaHOCTPYKTYPHBIX MaT€pHAJIOB

OreHKa BO3MOKHOCTH 3aITyCKa MPOU3BOJICTBa HOBBIX IPUOOPOB
OITO3JICKTPOHUKH U JOTOHUKH Ha OCHOBE pa3padOTaHHOU
TEXHOJIOTUH U TEXHOJIOTHUYECKOW 0a3bl; ONpeIesICHUEe CPOKOB H
MOPSIIKAa MOJICPHHU3AIUH CPEJICTB MTPOU3BOJICTBA U MTOATOTOBKH
BBIITYCKa HOBBIX TPUOOPOB

F/01.8

HJ'IaHI/IpOBaHI/Ie, opraHu3anusa U KOOpANHAIHA pa60T 10 CO3JaHUIO
H OINITUMU3AHNH TCXHOJIOTHYCCKUX ITPOLECCOB ITPOU3BOJACTBA
HpI/I60pOB C y4€TOM TpeGOBaHI/Iﬁ CHUCTEM MCHC/I’)KMCHTA

F/02.8

YcTtanoBneHue oobeMa, mopsiaka u rpaguka GuHAHCUPOBAHUS
MPOEKTHBIX U IKCIIEPUMEHTAIbHBIX padboT

F/03.8

Pacnipenenenue pecypcoB Juisl BEIEHUSI IPOEKTHBIX U
AKCIIEPUMEHTAIBHBIX PA0OT IO CO3JJaHUIO TEXHOJIOTHH,
HEOOXOUMBIX JJIsl IOJArOTOBKU IIPOU3BO/ICTBA EPCIEKTUBHBIX
npruOOpPOB KBAHTOBOM 3JIEKTPOHUKU U (POTOHHKHU Ha OCHOBE
HaHOCTPYKTYPHBIX MaTe€pHaOB

F/04.8

Onenka sKkoHOMUYecKoi 3(h(peKTUBHOCTH, HEOOXOAUMOCTH U
BO3MO>KHOCTH MHBECTHPOBAHUSI CPE/ICTB B PACIIMPEHUE U
MOJICPHHU3AIIUI0 TEXHOJIOTMYECKOM 0a3bl ¢ IENIbI0 OCHAIIEHUS
IIPOM3BOJICTBA TEXHOJIOTHYECKUMU MPOLIeCcCaMH, HEOOXOITUMBIMU
JUISL BBIITyCKa MPOYKLIUU

F/05.8

Pazpabotka cTpaTeruu pemeHus 3a1a4 UCClIeA0BaTeNbCKOrO U
IIPOEKTHOT'0 XapaKkTepa, HalpaBJIeHHBIX HA ONTUMU3AINIO
MMEIOLINXCS U BHEAPEHUE HOBBIX TEXHOJIOTMYECKUX IIPOLIECCOB U
3aI1yCK MPOU3BOCTBA HOBBIX MPUOOPOB

F/06.8

Omnpenenenye Ueinu U MOCTaHOBKA 33]1a4 Pa3BUTHS TEXHOJIOTUU
MIPOU3BOJICTBA TPHUOOPOB KBAHTOBOM AJIEKTPOHHUKHU M (POTOHHUKH Ha
OCHOBE HAaHOCTPYKTYPHBIX MaTEepHUAJIOB, MyTEeH U CPEACTB UX
peanu3auuu

F/07.8




I11. XapakrepucTuka 00001ieHHBIX TPYAOBBIX GyHKIMIT

3.1. O6o0mennas TpynoBas pynkuus «IIpoBereHne TexHOJOrH4eCKNX MPOLECCOB U KOHTPOJIb
MapaMeTpoB FKCNEePUMEHTATbHBIX 00Pa310B NPHUOOPOB KBAHTOBOM 3JIEKTPOHUKH U (OTOHMKH HA
OCHOBE HAHOCTPYKTYPHBIX MATEPUAJIOB»

HaumenoBanue

[Ipoucxoxnenre 06001IEHHOM
TPYAOBOH (HyHKIIHU

HpOBGILCHI/IC TCXHOJIOTHYCCKHUX
IIpOoHEeCCOB U KOHTPOJIb IIapaMETPOB
YpoBeHb
AKCTIIEPUMEHTAIBHBIX 00pa31oB nMpuoopoB| Koz A 3
N KBaTH(QHUKAIAN

KBAaHTOBOHU DJIEKTPOHUKU U (bOTOHI/IKI/I Ha
OCHOBE HAaHOCTPYKTYPHBIX MaTEPHUAIIOB

3anMCTBOBaHO U3

Opurunan X 174
OpHUTHHAA
Kon PeructpanmonHsiit Homep
OpHUrHHAA MpodeCcCHOHANTBHOTO
cTaHaapra

Bo3moxHbIe HAUMEHOBAHHUS
JIOJDKHOCTEH, podeccuii

Omneparop TEXHOIOTHYECKOro o0opyaoBanus 4-ro paspsia
Texuauk-nadopanT Il kareropun

TpeboBanus kK 00pa30BaHHIO
U 00yUYEHUIO

Cpennee mpodeccuonanbHoe 00pa3oBaHue - MIPOrPAMMBI MTOATOTOBKU
KBATH(UIIIPOBAHHBIX pPab0dMX

JlonomHuTebHBIE MPO(HECCHOHATBHBIC IIPOTPAMMBI - IPOTPAMMBI TTOBBIIICHHSI
KB (HUKAIIMHU, IIPOTPAMMBbI IPOPECCHOHATBHOMN IEPEIIOATOTOBKH

TpebGoBaHus K OIBITY
MPAKTHYECKON pabOoThI

OmnbIT pa®oTHl B AOHKHOCTH ONEPATOpa TEXHOJIOTMYECKOTO 000py10BaHUS S-
ro pas3psia, OnbIT paboThl KOHTPOJIEPOM JieTaliel U MPUOOPOB HE MEHEe
OJIHOTO rojia

OcoOsle yciioBuUs J0IycCKa K
pabote

[TpoxoxkaeHue 00s3aTeIBHBIX MPEIBAPUTEIBHBIX (MIPU TOCTYIUICHUU HA
paboTy) ¥ MepUOINYECKUX METUITTHCKUX OCMOTPOB (00cIeI0oBaHuil), a TaKxKe
BHEOUEPEIHBIX MEAUIIMHCKIX OCMOTPOB (00CIIeIOBaHMi{) B TOPSIKE,
YCTaHOBJIEHHOM 3aKOHOAATENLCTBOM Poccuiickon ®Penepanuu

OOyudeHue oxpaHe Tpyaa

Jpyrue xapakTepuCTUKH

I[OHO.TIHI/ITCJ'IBHBIC XapaKTCPUCTUKU

HanmenoBanue 6a30B0ii IpymIibl, JOKHOCTH

HanmenoBanue nokymeHnra Kon
(mpodeccun) WK crieHuanbHOCTH
OKHIIO Omnepatop
MHUKPO3JIEKTPOHHOT O
OK3 OK 010-93 3111 TexHuku B 0651aCTH XUMUYECKUX U (PU3UUECKUX
HAYYHBIX UCCIIEIOBAaHHUI U WX TPAKTHIECKOTO
MIPUMEHECHHUS
8171 OmnepaTopbl aBBTOMAaTHYECKUX COOPOUYHBIX JIMHUHN

3.1.1. TpynoBasi pyHKuMA

HanmenoBanue

N3mepenne napaMeTpoB MOJIYTOTOBBIX
AKCIIEPUMEHTAIILHBIX 00Pas3II0oB,

YpoBeHb
KBaTU(QHUKAIAN

Kon A/01.3




[perHCTpaIIA pesyTHTaTOR HaMepeHHT ] ]

[Ipoucxoxaenue 06001eHHOM 3anMCcTBOBaHO U3
. Opurunan X 174
TPYIOBOI QYHKINH OpHTHHATa
Kon Peructpanuonssiii Homep
OpHUrHHAA podeCCHOHANTBLHOTO
cTaHgapTa
TpynoBsie 1eicTBUS MesxonepanoHHasi BBIOOPKa MOJYTOTOBBIX MTPUOOPOB COTIIACHO YKa3aHUSM

WH)KEHEepa-TeXHOJI0Ta

N3mepenue 3a1aHHBIX TAPaMETPOB MPUOOPOB UITU SJIEMEHTOB TPHOOPOB U
3aHECEHHUE PE3yJIbTATOB B COOTBETCTBYIOLINE PEECTPhI

Heobxoaumbie ymeHus Onpenenarp pa3Mep HEOOXOIUMOM U IOCTATOYHON BHIOOPKH JIJIsl aICKBaTHON
OIICHKHU MapaMeTPOB TEXHOJIOTHYECKUX MPOIECCOB U KaueCTBA BHITyCKaeMOn
MPOAYKIIMHU

[Tonp30BaThCSI TEXHUYECKUMH CPEJICTBAMH KOHTPOJIS KauecTBa

[Ipon3BoauTh U3MepeHus ¢ TpeOyeMoll TOUHOCTBIO

KoppekTHo 3aHOCHTh HH(GOPMAITHIO B IPOTOKOJIBI KOHTPOJIS KA4eCTBa
Heob6xonuMble 3HaHUS WNHucTpykuuu 1o npoieaypam KOHTPOIIS KauyecTBa MPOIECCOB, MOTYTOTOBBIX
MpUOOPOB HA ATAINE UX U3TOTOBJICHHS

WNHcTpykuuu u nipaBuiia Mojb30BaHUS U3MEPUTETHLHOM anmaparypoi
[IpuHnume! onpeneneHuss o0beMa BRIOOPKH JIJIs aJIcKBAaTHOW OIEHKH KayeCcTBa
rpoIiiecca v ero pe3yJibrara

[IporpaMMbl mepBUYHON MaTEMAaTUYECKOI 00pabOTKH pe3yIbTaToB
HU3MEpEHUI

TpeboBanust k ohopmIIeHUIO paboUeii JOKYMEHTAIIMH B 00JIACTH CBOUX
JOJKHOCTHBIX 00s13aHHOCTEH

OcoOsle yciioBus JA0MyCcKa K |-
pabore
Hpyrue xapakTepucTUKu -

3.1.2. TpynoBas pyHKuus

BI)IHOJ'IH@HI/IG TCXHOJIOTHYCCKUX
orepa I/II71 MOHTA’>Xa 4YUII0B B KOPIIYC YposeHn
HaumenoBanue pan pIyc, Kon A/02.3 P 3
MI/IKpOCBapKI/I, 3aJIMBKU CIICOHUAJIBHBIX KBaﬂHq)HKaHHH
KOMITayHJIOB U TEPMHUUECKOU 00pabOTKH
[Ipoucxoxaenne 0600MCHHO 3auMCTBOBAaHO U3
. Opwurunan X 174
TPYAOBOH (HyHKIIHU OpHUTHHAJIA
Kox PeructpannonHsiii Homep
OpHUTHHAA po(heCCHOHATHHOTO
CTaHJapTa
TpynoBble neicTBUs Br16op u3 6ubimoTeku WM BBOJ 331aHHON IPOTPaMMBbl TEXHOJIOTHYECKOTO

rporiecca B pabounii pexxuM poOoTa-MaHUTTYJISITOpa

Br160p 13 MEHIO WM BBOJ COTTIACHO yYKa3aHUSM WH)KEHEpa-TeXHOJIora
HE0OXOUMBIX 3HAYCHHIA TapaMeTPOB TEXHOJIOTHYECKOT0 Ipolecca

3aIyCcK TEXHOJIOTHYECKOTO TPOIIecca U MPOBEICHUE 3aTaHHOTO KOJMIECTBA




MPOOHBIX ITUKJIOB

CBepka IMOJIy4eHHBIX Pe3yJbTaTOB ¢ TPEOOBaHUSIMH CTaHJAPTOB KayecTBa

KoppektupoBka napaMeTpoB mpolecca 10 COOTBETCTBUS TPEOOBaHUSM
CTaH/IapTOB KauecTBa

3anyc1< TEXHOJIOTHYCCKOI'O IPOLECCAa U BBIITYCK SaHaHHOﬁ MapTuun
IIOJIYT'OTOBBIX U 'OTOBBIX HpI/I60pOB

Heobxoaumbie ymeHus

BBI6I/IpaTL 1 BBOAMUTH ITPOrpaMMBEI U mapaMeTpPhbl TCXHOJOTHYCCKHUX ITPOIECCOB
B OII€PATOPCKOC MEHIO TEXHOJIOTHYECKOI'O O60py,Z[OBaHI/IH

KOHTpOJII/IpOBaTB COOTBCTCTBHUEC TCXHOJIOTMYCCKOI'O IMpoueccca Tp€6OBaHI/ISIM
TCXHHUYCCKOI'O 3aJaHuA

Cobmro1aTh paBuiia TEXHOJOTMYECKOW TMTHUEHBI, TPEOOBaHUM CHCTEMBI
MEHEJ[KMEHTa, OXPaHbI 3/I0pPOBbs, OXPAHbI TPyAa U TPEOOBAHHIA CUCTEMBI
HKOJIOTHYECKOTO MEHEKMEHTA

HpOI/I3BOI[I/ITB CBCPKY pE€3yJIbTaTOB TEXHOJIIOIMYCCKUX IIPOIECCOB CO
CTaHJapTaMHU Ka4ye€CTBa

3aHYCKaTL TEXHOJIOTHYSCKHI IMponeCcC U KOHTPOJIUPOBATh €TI0 BBIIIOJIHCHUC

HeoOxoanmeble 3HaHUSA

HNHctpykuuu 115t onepaTopoB TEXHOJIOTHUECKOTO 000pyA0BaHUS

I/IHCTPYKHI/II/I I10 IMPOBCACHUIO TCXHOJOITHNYCCKHUX ITPOUCCCOB

JIomyCKM Ha OTKJIOHEHHE TPOLIECCOB U PE3yJIbTATOB MPOLIECCOB OT ATAIOHOB,
MPUMEHEHHBIX B CTaHIapTaX KauecTBa

OcoOsle yciioBus J0IycCKa K
pabore

Hpyrue xapakTepucTUKU

3.1.3. TpynoBasi pyHkuus

IToaroroBka marepuanoB U
KOMIUIEKTYIOIIUX JIJISI ©3TOTOBJIEHUS
AKCIIEPUMEHTAILHBIX TIPUOOPOB IyTEM
aBTOMAaTHYECKON XUMUYECKON VpoBeHb

HaumMenosanue _ N Kon A/03.3 3
[JIA3MEHHOW MJIU MHOU KBaIMpUKaLMH
CHeHI/IaJ'II/I3I/IpOBaHHOI71 O4YMCTKH,

TOMOTI'CHHU3alluu U Acra3daliuu
3aJIMBOYHBIX CMeEcCe
IIpoucxoxaenne 0600meHHO 3aMMCTBOBAHO U3
. Opurunan X 174
TPYIOBOH QYHKIMH OpHUIMHaja
Konx Peructpauuonssiit Homep
OpHUTHMHAJIA npo¢heCCHOHATBHOTO
cTaHgapra

TpynoBsie 1eicTBUS

Odopmienne TpeboBaHUSA U TTOTYyYEHHUE MATEPHAIOB U KOMIUICKTYIOIIMX Ha
CKJIaJIe COTJIACHO BEOMOCTH

HO)IFOTOBKa MaTCpHraJIOB U KOMINICKTYIOIINX COTJIACHO TEXHOJIOTHISCKOU
HHCTPYKIHMU U C YUYCTOM COCTOAHHA MAaTCPUAJIOB HAa MOMCHT II€p€aavdun CO
CKJIaaa

3ar1paBKa o JaroInux YCTpOﬁCTB TCXHOJIOTHYCCKOTI'O 060py,JIOBaHI/IH
MarepurajiaMyi U KOMIUICKTYIOIIUMHA COTJIACHO TEXHOJIOTHISCKOU HHCTPYKIIUU

Heo6xoanmelie ymeHust

OdopmitsaTs pabouylo JTOKYMEHTAIHIO




Cobmo1aTh COOTBETCTBHE HUCIIOJIb3YEMbIX MaTepraIoB TPeOOBaHUSIM
TEXHOJIOTMYECKUX UHCTPYKLUN U MOITYYEHHOMY TEXHUYECKOMY 3aJaHUIO

OO6pamiatbes ¢ MaTepuaiamu JUIsl POU3BOACTBA MPUOOPOB U TOTOBUTH UX K
HCIOJIb30BAHUIO

I'oTOBUTH TeXHOJIOTHYECKOE 000PYA0BaHNE K BHITIOJTHECHHIO TEXHOJIOTHIECKUX
onepanuin

Heo0xoaumMble 3HaHUS

[TpaBwia opopmiieHus paboueii JOKyMEHTAIUU

WNucrpykuuu o padote ¢ 000pyJ0BaHUEM U IPOBEACHHUIO TEXHOJIOTUYECKUX
MIPOLIECCOB

Oco0ble yCcIIoBUS IOIYCKa K
pabore

Jpyrue xapakTepuCTUKU

3.2. O00o0mennas Tpynosasi pynkuus «IlogroroBka peuentypsbl 1Jsi MPOBEAEHUSA TEXHOJIOTHYECKUX
NPOLECCOB 3aJTUBKH cMeceil B KOPIyca ¢ YCTAHOBJIEHHbBIMU YMIIAMM)

HaumenoBanue

[poucxoxaeHune 06001IEHHOM
TPYIOBOH QYHKIMH

[ToaroroBka peuenTypsl Juisi TPOBEACHUS
TCXHOJIOTHYCCKUX ITPOLECCOB 3aJIMBKHU Kox B YpOBeHL 4
cMecel B Kop1myca ¢ YCTaHOBJICHHBIMHA KBaﬂH(bHKaHHI/I
quiiaMum
Opurumas X 3anMCTBOBAHO U3 174
OpHUTHMHAJIA
Kon Peructpaunonssiit Homep
OpUrHHaNIa npodeccroHanbHOTO
CTaHapTa

Bo3MoxHbIE HAUMEHOBAHUS
JIOJDKHOCTEH, mpodeccuii

Nnxenep-nabopant
Texauk-nabopant I kaTeropuun

TpeboBanust kK 00pa30BaHUIO
1 00y4YEHUIO

Briciiee oOpa3zoBanue - 6akanaBpuar
JlononHuTenbHbIE PO ECCHOHATbHbIE TPOrPAMMBI - IPOIPAMMBI TOBBIILIEHUS
KBaJIM(DUKAIMH, TPOrPaMMBbI MPOPECCUOHANTBHON NEPENOAr0OTOBKH

TpebGoBaHus K ONBITY
PAKTHYECKON pabOThI

OMNBIT MPaKTUYECKOM pabOTHI HE MEHEe OJTHOTO I'o/ia TEXHUKOM-TabopanTom [1
KaTeroOpHuH 1Mo MPOPUITIO ACSITEIHHOCTH

Oco0ble yclIoBUS I0ITyCKa K
pabote

ITpoxoxxaeHne 00s3aTeNIbHBIX MPEABAPUTEIbHBIX (P MOCTYINIEHUH Ha
paboTy) U MepUOANYECKUX METUITUHCKUX OCMOTPOB (00CTIe10BaHN), a TAaKKe
BHEOUYEPEIHBIX MEAUIIMHCKUX OCMOTPOB (00CiIe10BaHMil) B OPSIKE,
YCTaHOBJIEHHOM 3aKOHOAATeNbCTBOM Poccuiickont denepannn

OO0yueHue oxpaHe Tpy/a

Jlpyrue xapakTepucTHKU

I[OHOHHI/ITCJ'ILHBIC XapaKTCPUCTUKU

HanmenoBanue 6a30B0ii TpyIIIbl, JOTHKHOCTH
HaumeHnoBanue n1okymeHTa Kon
(mpoceccun) wim crienuarTbHOCTH
OKHIIO Kontponep
aeTanen
OK3 OK 010-93 dusnku, XUMUKHU U CTIEUAUCTHI POJCTBEHHBIX Mpodeccuit
3111 TexHUKH B 00JIaCTH XUMUYECKUX U (PU3NYECKUX HAyUHbIX




UCCJICIOBAaHUN U MX MPAKTHYECKOr0 MPUMEHEHMUS
Texuuku (GU3NYECKNX U MH)KEHEPHBIX HAIIPAaBICHUN 1€ATEIbHOCTH,
HE BXOJISIME B APYTHE IPYMIIbI
OKCO 210104 MUuKpO37IEKTPOHUKA U TBEPAOTEIbHAS JEKTPOHUKA
210600 Hanorexnonorus

3.2.1. TpyaoBasi pyHkumst

Pacuer peuentypsl cmeceil B

COOTBETCTBHU C TEXHUYECKUM 3aJaHUEM v
OBCHb

HaumeHoBanue M OATOTOBKA TaOIUIIBI Kon B/01.4 P 4

KBaJTU(UKAIHA

KOPPEKTUPOBOYHBIX TAaHHBIX IS

Imponecca NpruroToBJICHUA cMmeceit
[Ipoucxoxxaenune 06001eHHON 3anMCTBOBAHO U3

P e Hl OpuruHan X 174
TPYAOBOM GYyHKIHH OpHUTHHAJA
Kox PeructpannonHsiii Homep
OpUrHHaNIa npodeccroHanbHOrO
cTaHmapTa

TpynoBeie 1eHCTBUS Pacuer penentypsl cMeceil B COOTBETCTBUM C TEXHUYECKHUM 3aJaHUEM

CocraBneHue Ta6J'II/II_ILI JAaHHBIX JJIsI KOPPCKTUPOBKHU PECLCIITYPhI cMmeceit
IMOCJIC ITPOBCACHUA SKCIICPUMCHTAJIbHBIX TCXHOJIOTHYCCKUX ITPOLECCOB U
HUCCIICAOBAHUS SKCIICPUMCHTAJIbHBIX 06pa3u0B HpI/IGOpOB

HGO6XOI[I/IMI>Ie YMCHUA ITonb3oBaThCs I[IporpaMmMamMu pacucTa peucrTyphbl cMmecelt

OnpenensTs nosst 10MyCKOB Ha MapaMeTpbl cMecei 11 TPOU3BOJICTBA
puOOPOB, COOTBETCTBYIOIIUX TEXHUUECKOMY 3a/IaHUIO0

PaccuuThiBaTh M COCTABIIATH TAOIHIIBI JAHHBIX JIJISI KOPPEKTUPOBKU
peLenTypbl CMECeH 1Mo pe3ysibTaTaM aHalIu3a MPOOHBIX TEXHOJIOTUISCKUX
IPOIIECCOB

HCO6XO,[[I/IMLIC 3HaHUA HpOFpaMMLI pacucTa coCTaBa cMmecen

IIporpammbl KOPPEKTUPOBKH PELIENTYPBI CMECEH

KonnuecTBeHHas olleHKa BIUSHUS U3MEHEHHUS COCTaBa CMECH Ha TTapaMeTphl
W3TOTOBJICHHOTO MpruOopa

Oco0ble yclIoBUS I0ITyCKa K
pabote

[pyrue xapakTepuCTUKU

3.2.2. TpynoBasi pyHKuus

[ToaroroBka J1a60paT0pH0ro

060 OBAHHUA U UBMEPCHUA (DU3NUYCCKHUX VYpoBeHb

HaumenoBanue PYA p b Kon B/02.4 P 4
[apaMeTpOB MAaTepUaJIOB Ha KBaTH (UKL
J1a00paTOpHOM 000pYyIOBaHUN

IIpoucxoxaenne 0600meHHO 3anMCTBOBAHO W3

. OpurunHan X 174
TPYAOBO# (HyHKIIHU OpHUTHHAIIA
Kon Peructpauuonssiit Homep

OopuTHHaNIa po(heCCHOHATHHOTO



CTaHgapTa

TpynoBeie 1eHiCTBUS

Hacrpoiika u kanubpoBKa U3MEpUTEIHHOM anmapaTypsl, BBIOOP HEOOXOAUMBIX
9TaJIOHOB, KOHTPOJIb UCIIPABHOCTH U YCIIOBUI XpaHEHHs anapaTypbl 1
ITaJOHOB

N3mepenne napameTpoB 00pa3oB U BHECEHUE PE3YJIBTATOB B IPOTOKOJIBI
U3MEPEHUN

Br160op nabopaTopHoii OCHACTKH, TOATOTOBKA 3asiBKU Ha €€ MpHoOpeTeHne
WJIM U3TOTOBIICHUE

Heobxoaumbie ymeHus

XpaHHTb, HACTPAUBATh U KATHMOPOBATH anmnaparypy, oopamarbces ¢
3TaJIOHaMH, TOTOBUTH 00pa3Iibl K M3MEPEHUSIM

ColuroaTh npaBuia U NOPSA0K U3MEPEHUI

OneHuBaTh 1O0CTOBEPHOCTh PE3YJITATOB U3MEPEHUI

OneHuBaTh BIMSHUE BHEHIHUX (DAKTOPOB HA POIECCHI U3MEPEHUI

dopmynupoBaTh TpeOOBaHUS K N3MEPUTEIBHON OCHACTKE

Heo0xoanmble 3HaHUS

Y CTpONCTBO U XapaKTePUCTUKU U3MEPUTEIHHON anmnapaTypsl

Bnusiaue comyTeTByomux (hakTopoB Ha MPOLECCHl U3MEPEHUS

WNHcTpyKkunu Ha mpoIiecchl H3MEPEHUN

Cucrema ,I[OKYMeHTOO60p0Ta OopraHu3alnuu 1 €¢auHasg CUCTCMa
KOHCTPYKTOpCKOﬁ 1 TEXHOJIOTHYSCKOM AOKYMCHTalIun

OcoOsle yciioBus J0IyCKa K
pabore

Jpyrue xapakTepucTUKU

3.2.3. TpynoBasi pyHKuusA

HanmenoBanue

[Ipoucxoxaenne 0600MCHHO
TPYIOBO# (YHKIMH

[lepBrunas maTemMaTHueckas o0OpaboTKa
o Yposenb
PE3YJIBTATOB JIAOOPATOPHBIX H3MEPESHUN Kox B/03.4 4
KBaTU(UKAIHH

1 BHeceHue nHpopMaimu B 6a3y JaHHBIX

3anMMCTBOBAHO U3

Opwurunan X 174
OpuIrrnHaja
Kox PeructpannonHsiii Homep
OpUrAHaJIa po(heCCHOHATHHOTO
cTaHgapTa

TpynoBeie 1edCTBUS

MaremaTtnueckast 00paboTKa pe3yJIbTaTOB U3MEPEHUH ¢ yUeToM
arnmnapaTrypHbIX XapaKTEPUCTHUK U YCIOBUN U3MEPEHUI MO TAHHBIM
IIPOTOKOJIOB U3MEPEHUN

BHaecenue I/IH(I)OpMaI_II/II/I B 0a3bl JaHHBbIX, HeO6XOZ[I/IMLIX IJIsL pacucTOB
PEUCITYPHI 3AJIMBOYHBIX KOMIIAYHIOB U ITAPAMETPOB TCXHOJIOTHYCCKUX
mponeccoB

Heo6xoanumelie ymeHust

OO6pabaTbiBaTh pe3ysIbTaThl U3MEPEHH B COOTBETCTBUH C KaTMOPOBOUYHBIMU
napamMeTpamM anmnapaTypbl 1 yCIOBUSIMHU U3MEPEHHH

[Tpon3BOIUTH CTATUCTUYECKYIO 00pabOTKY MHPOPMAITIT

KOppeKTHO 3aHOCUTH I/IH(i)OpMaI_[I/IIO B 0a3bl JaHHBIX

HGO6XO,[[I/IMLIC 3HaHUA

CucTeMHbBIC 1 BHECHUCTEMHBIC CANHUIBI USMCPCHUA

HpaBI/ma NepeBoJia CAMHUIL] USMEPCHHUA MHBIX CUCTEM €AWHUIBI CUCTEMBI CHu

HpOI.[CI[prI COXPAHCHUSA OPUTHUHAJIA ITPOTOKOJIA H3MepeHHI>i M 3aHCCCHU




00paboTaHHBIX MAaTEPHAIOB B 0a3bl JaHHBIX

Oco0Oble yclioBUsI TOMyCKa K
pabore

Jpyrue xapakTepuCTUKU -

3.3. O0006mennas Tpynosasi pynkuus «Pazpadorka BapuaHToB crnienupuKanum 1Jsi IPOU3BOACTBA
NPUOOPOB KBAHTOBOI 3JIeKTPOHUKH U GOTOHMKH HA OCHOBE HAHOCTPYKTYPHBIX MATEPUAJIOB»

HaumenoBanue

Pa3paboTrka BapuaHTOB crienupuKanuu

JUIS IPOU3BOJICTBA IPUOOPOB KBAHTOBOU
ANEKTPOHUKHU U (POTOHUKHU Ha OCHOBE KBATHUKALIH
HAaHOCTPYKTYPHBIX MaTepHaJIOB

Kox C YposeHnb 5

[Ipoucxoxnenre 06001IEHHOM
TPYI0BOI QYHKINH

Opuruman 3anMCTBOBAHO U3 174
OpUTHHAJA
Kon Peructpanuonssiii Homep
OpHUTHHANA po(heCCHOHATHHOTO
cTaHaapTa

Bosmoxnbie HaumeHoBanusa | Mmxenep-texHonor [ kareropuu
TOJKHOCTEH, podeccuit Unxenep-texuonor Il kareropuu

TpeboBanus k obpa3oBanuto |Bricimiee oOpa3oBanue - 6akamaBpuaT

PAKTUYECKON pabOThI

U 00y4EHUIO JlononaHUTENbHbIE TPO(GECCHOHATIBbHBIE TPOTPAMMBI - IPOrPaMMBbI TOBBILICHHS
KBaJIM(HUKALMU, TPOrPaMMBbl IPOPECCHOHATBHOM NEPENOAr0OTOBKU
TpeboBaHMs K OIIBITY be3 omnbiTa nmpakTHueckoi paboTh

Oco06sble ycnoBus nonycka k | [Ipoxoxxaenne o0s3aTeNIbHBIX PEABAPUTENbHBIX (IPH MOCTYINIEHUH Ha
pabore paboTy) ¥ IEPUOTUUECKUX METUITUHCKUX OCMOTPOB (00CTIeIOBaHMIi), a TAaKKE
BHEOUYEPEIHBIX MEAUIIMHCKUX OCMOTPOB (00CiIe10BaHMil) B OPSAIKE,
YCTaHOBJIEHHOM 3aKOHOAATeNIbCTBOM Poccuiickoit denepannn

OO0yueHue oxpaHe Tpy/a

Jlpyrue xapakTepucTHKU -

JlononHuTEbHBIE XapaKTEPUCTUKH

HaumenoBanue 6a30Boii rpymnibl, JOTKHOCTH

HaumeHnoBanue nokymeHTa Kon
(mpodeccun) WM CrenualIbHOCTH
OK3 OK 010-93 2149 ApPXHUTEKTOPBI, HHKEHEPHI U CIIELUAIHNCTHI POJICTBEHHBIX
npodeccuii, He BOIIEANINE B APYTUE TPYIIITHI
211 DU3UKHU, XUMUKH U CIIELUAIIMCTHI POJACTBEHHBIX
npodeccuit
ETKC nmn EKC WNuxenep
OKCO 210104 MUKpO3IEKTPOHUKA U TBEPAOTEIbHAS dJIEKTPOHUKA
210600 HanorexHnomnorus

3.3.1. TpynoBasi pyHKuust

HaumenoBanue

OIePaToOpOB

PyxoBozcTBO paboToii 1abopaHTOB U

VYposenb 5
KBaTA(DUKAITIT

Kon C/01.5




[Ipoucxoxaenue 0600eHHOM
TPYIOBOI GYHKINH

OpurnHa X 3aMMCTBOBAHO U3 174
OpUTHHAJIA
Kon Peructpanuonssiii Homep
OpUrHHaNIa podeCcCHOHAIBEHOTO
cTaHaapTa

TpynoBeie 1eHCTBUS

@opMyIMpOBaHNE TEXHUYECKOTO 3a/1aHUs HA POBEIECHUE J1a00paTOPHBIX
u3MepeHuil Uit 1a00paHTOB ¥ KOHTPOJIb €0 UCIIOJIHEHUS U COOTBETCTBUSA
YTBEPKJIEHHOH MpoLeaype

CocTtaBieHHE TEXHOJIOTHYESCKOTO JINCTA [Tl OTIEPaTOPOB Ha MPOBEICHHUE
HKCIEPUMEHTATBHBIX TEXHOJIOTHUYECKUX MPOIIECCOB U KOHTPOJIb €TI0
coOIIroIeHus

Heo6xoaumelie ymeHus

OHpCI[CHHTB JIOTUYCCKYIO ITOCICA0BATCIIBHOCTD U3MCPCHUS ITaAPaMCTPOB
MaTCpHraJIOoB, TCXHOJIOTMYCCKUX MMPOUCCCOB U N3TOTOBJIACMBIX HpI/IGOpOB

KOHTpOJ'IHpOBaTB COOTBETCTBHEC TCXHHUYCCKOI'O 3aJaHUA Tpe60BaHI/IﬂM
MOJIHOTBI U JOCTOBCPHOCTH OKUIAACMBIX PE3YJILTATOB

KOHTpOJ'II/IpOBaTB 000CHOBAHHOCTE pacxogoBaHUsA peCypCcoOB

CocTaBisITh TEXHUUECKUE 33JaHUs Ha IIPOBE/ICHUE JIAOOPATOPHBIX U3MEPEHUN

KOHTpOJ'II/IpOBaTB TOYHOCTBb MCIIOJIHCHHUA TCXHUYCCKUX SaﬂaHI/Iﬁ

HeoOxoaumeble 3HaHUSA

MeTo/pl pa3pyIaroIero u Hepa3pyIIAIIero KOHTPOJIS

[TpaBuiia opopmiienus pabouelt JOKYMEHTAIIMN OpraHUu3aluu

HpI/IHI_II/IHBI 1 MCTOABbI YIIPABJICHUA IEPCOHAJIOM

JI0JDKHOCTHBIE HHCTPYKIIAH

Tpe60BaHI/I$I CUCTCEMbI MCHC[PKMCHTA OXPaHbI 3J0POBb U OXPAHBI TPYda

OcoOsle yciioBus J0IycKa K
pabore

[pyrue xapakTepuCTUKU

3.3.2. TpynoBasi pyHKuus

HanmenoBanue

Pa3pabotka nporpamm pacuera
peuenTypbl KOMITIO3UITMOHHBIX

YpoBeHb

[Ipoucxoxaenne 0600MCHHO
TPYIOBO# (YyHKIMH

Kon C/02.5 5
MaTCpHraJIOB U PEKUMOB ITOATOTOBKU KBaﬂH(bHKaHHH
3aJINBOYHBIX KOMITaYHIOB
3arMCTBOBAHO U3
Opwurunan X 174
OpHUTHHAJIA
Kon Peructpaumonssiit Homep
OpUrHHaNIa npodeccroHanbsHOrO
CTaHIapTa

TpynoBeie 1elCTBUS

Pa3paboTka mporpaMMsbl pacuera pelenTypbl KOMIIO3UIIMOHHBIX MaTEPHAIOB B
3aBHCHMOCTH OT THIIOB BEIOMPAeMbIX aKTUBHBIX MATEPHAIOB M ONTHYECKUX

cpen

Pa3zpaboTka nmporpaMMebl pacueTa peKMMOB IMOJTOTOBKH 3aJTUBOYHBIX
KOMIIayHJI0B

Heo6xoanmelie ymeHust

Pa3pabaTbIBaTh porpaMMbl pacuera napaMmeTpoB MPOEKTUPYEMBIX TPHOOPOB
B 3aBCHUMOCTH OT CBOWCTB IPUMEHSIEMBIX MaTEPUATIOB




Pa3zpabarbiBaTh mporpaMMbl peKMMOB MTOATOTOBKH 3AJTMBOYHBIX KOMIIAYHJIOB
C y4eToM (PM3HUECKUX MPOIIECCOB, MPOTEKAIONINX B MPOIIECCE MOATOTOBKU U
XpaHEHHS KOMIIO3ULINI

Heobxoanmble 3HaHUS

duznyeckue cBOMCTBA IIPUMCHACMBIX MaTCpHUaaIoB

DddexTl B3aNMOIEHCTBUS COCTABISAIONINX B KOMITO3UITMOHHBIX MaTepuaIax

OddexTrl nerpaganuyu MaTepruaioB MPH MPOBEACHUN TEXHOIOTHYECKUX
MPOLIECCOB U MPOIIECCHI CTAPEHUS TOTOBBIX MPUOOPOB

Oco0ble yCIIOBUS IOITYCKa K
pabore

Jpyrue xapakTepuCTUKU

3.3.3. TpyaoBasi pyHkumst

HaumenoBanue

[poucxoxaeHre 06001IEHHOM
TPYIOBOH (YHKIMH

[TonGop pe3epBHBIX BapUAaHTOB
crienuuKauy s CrydaeB cOos Kon C/03.5 VpoBens 5
[IOCTABOK MJIM MHBIX 0OCTOSTEILCTB ’ KBaMpUKaLMH
dbopc-Maxkopa
Opurumas X 3auMCTBOBAHO U3 174
OpUTHHaJIa
Kon Peructpaunonssiit Homep
OpUTrHHAJIA po¢heCCHOHATHHOTO
CTaHapTa

TpynoBble neicTBUs

Pa3paboTka pe3epBHBIX BapUaHTOB crienupuKanu

Hepenaqa OTBCTCTBCHHBIM HUCIIOJIHUTCIIAM pazpa60TaHH1>1x BAapHUAaHTOB
crienuUKany I aHAJIM3a U COTIIACOBAHUS COTJIACHO OM3HEC-TIPoIIecCy

Heobxonumelie ymeHus

[Tporuo3upoBaTh N3MEHEHHE YCIOBUH MPOU3BOJICTBA IIPU U3MEHEHUHU
CHUTYAIIMH C IIOCTABKAMH MATEPHAJIOB U KOMILICKTYIOIIHMX U B CITy4ae
BBIHYKACHHOTO U3MCHCHHA YaCTU TCXHOJIOTMYCCKUX MMPOUCCCOB NN
000opyIoBaHUS

OI_[eHI/IBaTL M3MEHEHHUE CeOSCTOMMOCTH MPOU3BOJAUMBIX HpI/I60pOB Ipu
U3MCHCHUU CHCI_[I/I(I)I/IKaI_[I/II/I u YCJ'IOBI/Iﬁ IMPOU3BOACTBA

OdopMIsTh CiTy)XeOHYI0 TOKYMEHTAIIHIO

Heo0Oxoanmeble 3HAaHUSA

BI/ISHCC-HPOHCCCI)I COTJIaCHO CUCTEMC MCHC/PKMCHTA KauCCTBA OpraHru3alnu

Bo3MoxHOCTH Imapka O60py,[[0BaHI/I$I OopraHu3aln

Meroanka pacuera ce0eCTOMMOCTH MPOU3BOIUMBIX TPUOOPOB

[TpaBuna opopmieHus cirykeOHON JOKyMEHTAIMN

Oco0ble yclIoBUS I0ITyCKa K
pabote

[pyrue xapakTepuCTUKN

3.3.4. Tpynosasi pyHkuus

HaumenoBanue

Pa3zpaboTka ontumMansHOM
crierupuKauy aJsi IPOU3BOCTBA
pruOOPOB KBAHTOBOU AJIEKTPOHUKHU U
(hOTOHUKH HA OCHOBE HAHOCTPYKTYPHBIX
MaTEpUaJIoB MO JaHHBIM

YposeHnb
KBaJH(pUKanu

Kox C/04.5




IKCTIEPUMEHTAIBHBIX UCCIIETOBAHUH U
pe3yabTaTaM aHaIu3a KOMMEpPUYEeCKOH
uHpopMauu

[Ipoucxoxnenre 06001IEHHOM
TPYI0BOI QYHKINH

Opuruman X 3auMCTBOBaHO U3 174
OpUTHHAJA
Kon PeructpannoHHsiit Homep
OpHUTHHANA po¢heCCHOHATHHOTO
cTaHaapTa

TpynoBsie neicTBUS

CocraBieHue nakera BapuaHTOB CHEU(PUKAIUU MaTepHAIIOB AJIs
IIPOU3BOJICTBA TPEOYEMBIX BEpCHii IPHUOOPOB KBAHTOBOM 3JIEKTPOHUKU U
(GOTOHUKH HA OCHOBE HAHOCTPYKTYPHBIX MaTepUajoB

Onrtummu3anus BpIOOpa crienuuKanyy ¢ yaeToM ce0ecTOMMOCTH TPUOOPOB U
0COOEHHOCTEH TEXHOJIOTUYECKUX MPOIIECCOB B YCIOBUSAX CTAOMIIBHOTO PhIHKA
noTpeOIeHUs ¥ CTaOMIIBHBIX TIOCTABOK KOMIUICKTYIOIIUX U MaTepPHajIoB

HeobOxonumelie ymeHus

CocTaBiiTh CHGIII/I(l)I/IKaIII/IIO B COOTBCTCTBHUH C TCXHHUYCCKHUM 3aJJaHHECM

YuuteiBaTh (PaKTOPHI PUCKA TIPU H3MEHEHUH CIICHU(UKAIIN

OHTI/IMI/BI/IpOBaTB CHGHI/I(i)I/IKaLII/IIO IIpHU UIBMCHCHHNHN TCXHUYCCKOI'O 3a/laHuA

Pa3pabaTpiBaTh pa3inyHble BAPUAHTHI CHICIU(PUKAIIMNA TEXHUIECKUM
TpeOOBaHUAM Ha INITAHUPYEMbIE K IPOU3BOJICTBY NPUOOPHI

HeoOxonuMele 3HaHUS

Texuuueckue XapPAKTCPUCTUKHU CYHICCTBYIOIUX HAHOCTPYKTYPHBIX
MaTCpraJIOB U KOMIIOHCHTOB

BnusHue TeXHOTOTHYECKUX (baKTOpOB Ha Acrpagaluio MaTcpruaioB

[Tporno3Hast nH(pOpMAIHS IO PHIHKY MAaTEPUAIOB U KOMIIOHEHTOB

HpaBHna 0(1)OpMJ'ICHI/I$I TCXHOJIOTHYCCKUX JOKYMCHTOB

OcoOble yciioBus JA0IyCKa K
pabore

[pyrue xapakTepuCTUKU

3.3.5. TpynoBasi pyHKuus

HaumenoBanue

[Ipoucxoxaenne 0600MECHHO
TPYIOBOH (QYHKIMH

Coznanne 0a3bl JaHHBIX O PUHMUECKUX
CBOMCTBAX M TEXHOJIOTHUYECKUX VYpoBeHb
Kon | C/05.5 P 5
0COOEHHOCTSIX HAHOCTPYKTYPHBIX KB HKALIH
MaTCepuraIoB
3aMMCTBOBAHO U3
Opwurunan X 174
OpHUTHHAJIA
Konx Peructpaumonssiit Homep
OpUrHHaNIa npodeccroHanbsHOrO
cTaHgapTa

TpynoBsie neicTBUS

Omnpenenenue CTENeHN TIOCTOBEPHOCTH Pe3yIbTaTOB IKCIIEPUMEHTATbHBIX
UCCIICIOBAaHUI U COCTABIICHHE PEECTpa MapaMeTpOB HAHOCTPYKTYPHBIX
MaTEpUaJIOB

[ToaroToBka peecTpa JOMyCTUMBIX 3HAUCHUN (DU3UUECKUX BO3/IEHCTBHIA HA
MIPOIIEIINE UCTIBITAHUS MaTepHaIbl U KOMIUICKTYIOIIHE VISl pa3paboTKu
TEXHOJIOTMYECKUX MPOLECCOB




Heobxoaumbie ymeHus

OneHuBaTh JOCTOBEPHOCTH PE3YJITATOB MPSMBIX U KOCBEHHBIX U3MEPEHUI

®opMupoOBaTh U MPEJCTABIATH PE3YIbTAThl SKCIIEPUMEHTOB B BUJIE, YAI00OHOM
JUTSI TIOCJIETYIOIIETO UCIIOIb30BAHUS

OnpenensaTb HEOOXOAMMBIH U TO0CTaTOYHBIN 00BbEM IKCIIEPHUMEHTAIBHBIX
pabot

Heobxoanmble 3HaHUS

MeTtop1 00pabOTKU U TOKYMEHTHPOBAHUS PE3yIbTaTOB U3MEPEHHUS
rnapamMeTpoB OJHOPOAHBIX, KOMIIO3UIIMOHHBIX U HAHOCTPYKTYPHBIX
MaTepUajoB

TexHuyeckue XapakTepUCTUKU IPUMEHIEMON anmnapaTypsl

Oco0ble yCcIIoBUS IOIYCKa K
pabore

Jpyrue xapakTepuCTUKU

3.3.6. TpynoBasi pyHKuusi

HaumeHnoBanue

[poucxoxaeHre 06001IEHHOM
TPYIOBOH QYHKIMH

DKcrnepuMeHTalIbHas IIPOBEpKa
BBEIOpAHHBIX TEXHOJOTUYCCKUX PEIICHUN
IIpOU3BOJACTBA HpI/I60pOB " UCCJICOOBAHUC Kox C/06 5 ypOBeHL 5
rapaMeTpOB HAHOCTPYKTYPHBIX ' KBATH(UKALIH
MaTCpraIoB B COOTBECTCTBUU C
YTBEPKI€HHOW METOANKOMN
Opurumas X 3anMCTBOBAHO U3 174
OpHUrHHAA
Kon Peructpauuonssiit Homep
OpUrHHaNIa npodeccroHanbHOrO
CTaHapTa

TpynoBeie 1eHCTBUS

Pa3zpaboTka nporpaMMbl IpOBEICHUS SKCIIEPUMEHTOB B COOTBETCTBHH C
YTBEPKICHHON METOAUKON IPOBEPKU TEXHOJIOTUYECKUX IIPOLIECCOB

CocraBneHue nepeyHs napaMeTpoB, MOUIEKAIIMX KOHTPOIIIO U U3MEPEHUIO
MIPU TIPOBEICHUU TEXHOJIOTHUECKHUX MPOIIECCOB M aHAJIU3E UCTIOIb3YEeMbIX
MaTepUasoB

Opranu3zaiys 1 KOHTPOJIb SKCIIEPUMEHTAIbHON IPOBEPKHU pa3padOTaHHBIX
TEXHOJOTMYECKHUX IIPOLECCOB

Heo6xoanmele ymeHust

OHpeI[eJ'IHTL KJIHOYCBBIC (baKTOpH (I)I/ISI/I‘-ICCKI/IX MpouecCcoB U NMapaMeTpbl
HCCIICAYCMbBIX MAaTCPUAJIOB

OHCHI/IBaTI) BJIMAHUC CPEABI 1 BHCIIHUX BOSI[GI\/'ICTBI/II\/'I Ha TCXHOJIOTHYCCKHE
IMPpOHCCChI

HJ'IaHI/II)OBaTI) OKCIICPUMCHT U JIOTUYCCKYIO ITOCICA0BATCIIBHOCTD H3M€p€HHfI

BriOupate annaparypy U onTUMadbHbIE METOUKU U3MEPEHHUN (PU3NIECKUX
BEJIMYMH

HCO6XO,Z[I/IMLIC 3HaHUA

TeOpI/ISI IJIaHUPOBAHUSA OKCIICPUMCHTA

Metoka KOHTPOJIS TapaMEeTPOB HAHOCTPYKTYPHBIX MAaTEPHAIIOB

Metoapl 06pa6OTI(I/I U JOKYMCHTUPOBAHUA PE3YJIBTATOB TCXHOJIOTHYCCKUX
SKCIICPUMCHTOB U U3MCPCHUSA [TApaMCTPOB HAHOCTPYKTYPHBIX MAaTCPUAJTIOB

OcoOsle ycrioBus AOIyCKa K
pabote

[pyrue xapakTepuCTUKH




3.4. O600mennas TpynoBas pynkuus «Pazpadorka nu 000CHOBaHNE TEXHUYECKHX TPeOOBAHUH K
MOJIEPHHU3AIUH TEXHOJIOTHYeCKHX JTMHUID

HanmenoBanue

[Ipoucxoxnenre 06001IEHHOM
TPYAOBOH (HyHKIIHA

Pa3paboTrka 1 000CHOBaHHE TEXHUYECKUX
. YpoBeHb
TpeOOBaHUI K MOJICPHHU3AIUN Kon D 6
_ KBaTH(QHUKAIAN
TEXHOJOI'MYECKUX JINHUU
3anMCTBOBaHO U3
Opwurunan X 174
OpHUrHHANA
Kon PeructpanuonHsiit Homep
OpHUrHHAA podeCCHOHANTBLHOTO
cTaHaapra

Bo3moxHbIe HAUMEHOBAHUS
JOJDKHOCTEH, podeccuii

HauanbHuk ncciieoBaTesibCckoi Jadopatopun
Crapimuii uHXeHep
Nuxenep-texnonor I kareropuun

TpeboBanus kK 00pa30BaHUIO
U 00yUYEHUIO

Bricmiee oOpa3zoBanue - bakanaBpuaT
JlononHHUTENbHBIE TPOGECCUOHATBHBIE IPOTPAMMBbI - IPOTPAMMBI TIOBBIIICHHS
KBJIM(DHUKAITMH, TPOTPAMMBI POPECCHOHATBHON TIEPENOATOTOBKH

TpebGoBaHus K OIBITY
MPAKTHYECKON pabOThI

OngpIT HpaKTI/I‘IeCKOﬁ pa60TLI HC MCHCC TPCX JICT B JOJDKHOCTH MHIKCHEpA-
TexHoaora I KaTCropnuu

OcoOsle yciioBus J0IycCKa K
pabore

[IpoxoxaeHne 00s3aTeNIbHBIX MPEIBAPUTEIBHBIX (ITPU MOCTYIUICHUH Ha
paboTy) ¥ IEPUOTUYECKUX METUITUHCKUX OCMOTPOB (00CTIeIOBaHMIi), a TAKKE
BHEOYEPEIHBIX MEAUIIMHCKUX OCMOTPOB (00CiIeI0BaHMil) B OPSIKE,
YCTaHOBJICHHOM 3aKOHO/aTenbcTBOM Poccuiickoii Deneparun

OO0yuenue oxpaHe Tpyaa

Jpyrue xapakTepuCTUKU

JlononHuTEbHBIE XapaKTEPUCTUKH

HaumenoBanue 6a30B0ii rpymnbl, JOTKHOCTH
HaunmenoBanue nokymeHnTa Kon
(mpodeccun) uiu CrienUuaIbHOCTH
OK3 2111. ®U3UKU U aCTPOHOMBI
2113. XUMUKH
ETKC nmn EKC HauanbHuK nccienoBaTenbckoi sadboparopun
Nuxenep
OKCO 210104 MUKpPO3IEKTPOHUKA U TBEPAOTEIbHAS HIEKTPOHHUKA
210600 HanorexHomnorus

3.4.1. TpynoBasi pyHKuus

HaumenoBanue

[TonroroBka u ohopMiIeHNE TEXHUKO-
HKOHOMHYECKOT0 000CHOBaHMS
TEXHOJIOTUH 3aIlJIAHUPOBAHHBIX K
MIPOU3BOJICTBY IPUOOPOB

YpoBeHb
KBaTH (UK

Koz D/01.6

IIpoucxoxaenne 0600meHHOI
TPYAOBOH (HyHKIIMU

3anMMCTBOBAHO U3

Opurnnan
OpUTHHAJIA

174




Kon
OpHUTHHAJIA

Peructpannonusiii Homep
podecCHOHATEHOTO
CTaHJapTa

TpynoBsie 1eicTBUS

O6ocHOBaHME BHIOPAHHOI TEXHOJIOTHUU POU3BOICTBA IPHUOOPOB

OmnpezneneHue 3TaroB U MOPsIIKA BBIMOJIHEHHS padoT

HpOBe,[[CHI/IC TEXHUKO-3KOHOMHUYCCKOI'o pacuc€Ta U COCTaBJICHUC CMCTBI
pacxoa0B HA BHEAPECHUC pa3pa60TaHH0171 KOHUCIIIHU ITPOU3BOACTBA

O(bOpMJ'ICHI/Ie H repc€aavda Ha CoriiaCoBaHME TEXHUKO-3KOHOMUYECKOI'O
000CHOBAHMS TEXHOJIOTHH IIPOU3BOJZICTBA HpI/I60pOB

Heo6xoaumelie ymeHus

OO60CHOBBIBaTh BEIOPAHHBIE TEXHOJIOTHUECKUE PEILICHUS

HJ'IaHI/IpOBaTB IIPONLECC BBIITOJIHCHHUA pa60T B COOTBECTCTBHH C Tpe6OBaHI/I$IMI/I
CHUCTEM MCHC/PDKMCHTA Ka4yCCTBa

PaBpa6aTbIBaTb TEXHUKO-DKOHOMUYECKHE 000CHOBAHMUS B COOTBETCTBUH C
HOPMAaTUBHBIMU JOKYMCHTaMU

OdopMIIATh TOKYMEHTAIIMIO B COOTBETCTBUH C TOCYJAPCTBEHHBIMU U
BHYTPEHHUMU CTaHAAPTAMHU

HeoOxoanmeble 3HaHUSA

bazoBble TEXHOIOIMUYECKUE TPOLECCH] U TEXHOJIOTMUECKOE 000PYJOBaHUE,
HCIIOJIB3YEMBIE B IPOU3BOJICTBE HAHOCTPYKTYPUPOBAHHBIX MATEPUAJIOB U
nprOOPOB KBAHTOBOH 3JIEKTPOHUKH U (POTOHUKHU

MeTtoauku MMpOBCACHUA TCXHUKO-OKOHOMUYCCKUX I/ICCJ'IGI[OBaHI/Iﬁ IIpu
IIPOU3BOJCTBC BBICOKOTEXHOJIOTMUHOM IpOAYKIHNHU

Tpe60BaHI/I$I CHUCTCEM MCHCI>KMCHTA Ka4yC€CTBa

OcoOsle yciioBus J0IycKa K
pabore

Jpyrue xapakTepucTUKU

3.4.2. TpynoBasi pyHKuus

HanmenoBanue

[Ipoucxoxaerne 0600MCHHO
TPYOBO# (YyHKIMH

Pa3paboTka TexHHMUECKUX TpeOOBAHUN K
MOJIEPHU3ALNN TEXHOJOTHUYECKUX JTUHUN
C IIEJIBI0 pean3aui KOHIEITUN Kon D/02.6 VYpoBeHb 6
IIPOU3BOJICTBA U OITUMHU3ALIU KBaJIM(UKALIHH
TEXHOJIOTHUYCCKUX IMPOUCCCOB C YHETOM
Tpe6OBaHHI>'I CHUCTEM MCHCII>KMCHTA
OpurnHan X 3auMCTBOBaHO U3 174
OpHUrHHANA
Konx Peructpaumonssiit Homep
OpHUTHMHAJIA npo¢eCCUOHATBHOTO
cTaHaapra

TpynoBeie 1elcTBUS

Ornpenenenne nepedHs HE0OOXOMMOTO TEXHOJIOTHIECKOTO 000PYI0BAHUS U
OCHACTKU B COOTBETCTBUHU C MIPUHATOMN KOHIIETIIIUEH TPOU3BOACTBA

Pa3paboTka TpeOoBaHUI K TEXHUYECKUM IMapaMeTpaM OTIEIbHBIX STUHUI]
000pyIOBaHUS I TEXHOJIOTHUYECKUX YIACTKOB

Pa:spa60T1<a TCEXHUYCCKUX Tpe6OBaHI/II71 K JOIIOJIHUTCIIbHBIM paCXOIAHbBIM
MaTcpHrajiaM U OCHACTKEC

Pa3zpaboTka TexHUYECKUX TPeOOBAHUM K MOJICPHUBAINH TEXHOJIOTHIECKUX




JIMHHUH B 9YacTH Tpe60BaHI/II71 CHUCTEM MCHCIPKMCHTA Ka4y€CTBa

Pa3paboTka TexHHMUeCKUX TpeOOBaHUN K MOJIEPHHU3ANHN TEXHOJIOTUYECKUX
JUHUH B 4aCTH TpeOOBaHUIN CUCTEMbI MEHEI)KMEHTA KaueCTBa, CUCTEMBI
HKOJIOTMYECKOTO MEHEKMEHTA U CUCTEMbl MEHEPKMEHTa OXPaHbl 310pPOBbS U
OXpaHbl Tpyaa

Heobxoaumbie ymeHus

P8,3pa6aTbIBaTb TEXHUYCCKHE 3alaHUs Ha MOJACPHU3AINIO TCXHOJIOT'HYCCKUX
Y4aCTKOB

ITpon3BOIUTh MOUCK, AHAIM3UPOBATH XaPAKTEPUCTUKN TEXHOIOIMUECKOTO
000pyIOBaHUS M COCTABIIATH CHeNM(PUKALINIO0 000PYIOBaHUS U OCHACTKH B
COOTBETCTBUU C TPEOOBAHUSMU CUCTEMBI IKOJOTHYECKOTO MEHEPKMEHTA U
CHCTEMBbl MEHEJDKMEHTA OXpaHbl 3710pOBbS U OXPaHbl TPyAa

AHaIM3upoBaTh CBOMCTBA PACXOAHBIX U KOMIUIEKTYIOIMX MaT€PUAIOB U
COCTaBJIATH CrIeUU(UKAIMIO Ha 000PYJOBaHUE JUIA UX XPAaHCHUS B
COOTBETCTBUH C TPEOOBAHUSMH ITPOU3BOAUTEINS U TPEOOBAHUSIMU CHCTEMBI
HKOJIOTMYECKOTO MEHEKMEHTA U CUCTEMbBI MEHEJKMEHTA OXPaHBbI 310pPOBbs U
OXpaHbl Tpyaa

HeoOxoanmeble 3HaHUSA

bazoBble TEXHOIOIMYECKUE MTPOLECCH] U TEXHOJIOTMUECKOE 000PYJOBaHUE,
HCIIOJIB3YEMBIE B IPOU3BOJICTBE HAHOCTPYKTYPUPOBAHHBIX MATEPUAJIOB U
nprOOPOB KBAHTOBOH JIEKTPOHUKH U (POTOHUKHU

Tpe6OBaHI/I$I CHUCTCMBI MCHCIP)KMCHTA Ka4yCCTBa

TpC6OBaHI/I$I CHUCTCMBI 3KOJIOTHYCCKOI'O MCHCIXKXMCHTA U CUCTCMBI
MCHCIPDKMCHTA OXPaHbl 3JOPOBbA U OXPAHbI TPYJa

PyxoBopsiiue MaTepualisl 1o pa3padoTke U 0(OPMIICHHIO TEXHOIOTUIECKON
JIOKYMEHTalluu

OcoOsle yciioBus J0IycCKa K
pabore

Jpyrue xapakTepucTUKU

3.4.3. TpynoBasi pyHkuus

HanmenoBanue

HOI[I‘OTOBKa " COIjIaCOBaHUC KOMILJICKTA
AOKYMCHTAIMU 110 MPpEaAjIara€MbIM K
BHCAPCHUIO TCXHOJIOTHYCCKUM

[Ipoucxoxaenne 0600MECHHO
TPYIOBO# GYyHKIMH

VYposeHb
MpoIIeccaM ¢ OTBETCTBEHHBIMHU Kox D/03.6 P 6
KBaTH(QUKAIAN

HNUCITOJJHUTCIIAIMU CMCIKHBIX
NoJpa3AesIeHui CorllacHO OM3HeC-
IponecCy CUCTEM MCHCIIDKMCHTA

3auMCTBOBAHO U3

Opwurunan X 174
OpHUrHHANA
Konx Peructpaumonssiit Homep
OpHUTHMHAJIA npo¢eCCHOHATBHOTO
cTaHaapra

TpynoBsie neicTBUS

[TonroroBka MpOeKTOB JOKYMEHTOB: OMMCAHUS TEXHOJOTUYECKUX MTPOLIECCOB,
ONTUMM3UPYEMBIX WM TOJUIEKAIINX BHEAPEHUIO; OMMCAHUS HEOOXO0IUMOTO
HOBOT'0 000pyZI0BaHUs; TpeOOBaHUH K KBaJM(UKALIUN IEPCOHAIIA;
TpeGoBaHUH K MH(PACTPYKType OpraHu3aluu

CornacoBanue MMOATOTOBJICHHOT'O IMMaKE€Ta JOKYMCHTOB CO CJ'Iy)K6aMI/I )51




OoTACIaMHU OpraHu3aliii Ha IpEAMET COOTBETCTBUA Tpe6OBaHI/ISIM,
TCEXHUYCCKUM BO3MOXKXHOCTAM HpOHSBOI[CTBGHHOﬁ 30HbI U HHXXCHCPHBIX
CUCTCM OpPraHu3aluu

Heobxoaumbie ymeHus

P8,3pa6aTI>IBaTI> KOMILJIEKT T€XHOJOTHYSCKOH JOKYMCHTAaIUU

["'0TOBUTH 0OOCHOBAHUS IS IPUHSATHUS COTJIACOBAHHBIX PELICHUN

BJ'Ia,Z[eTB MCTOHOHOFH@ﬁ CHCTEM MCHCP)KMCHTA Ka4yeCTBa

Heo0xoanmble 3HaHUS

ba3oBblie TexHOMOTHYECKUE MPOIECCHl M TEXHOJIOTHYECKoe 000py10BaHue,
HCIOJIb3YEMbIE B ITPOU3BOJICTBE HAHOCTPYKTYPUPOBAHHBIX MAaTEPUATIOB U
pruOOpPOB KBAHTOBOM 3JIEKTPOHUKU U (POTOHUKHU

MCTOI[H H CPEACTBA KOHTPOJISA TCXHOJIOTMYCCKUX NPOLCCCOB

TpeOGoBaHMs cCHCTEMbI MEHEKMECHTA KaueCTBa

TpeGoBanus €TMHON CHCTEMbBI KOHCTPYKTOPCKOW U TEXHOJIOTHUECKOM
JIOKYMEHTalluU

Oco0ble yCcIIoBUS IOITyCKa K
pabote

Jpyrue xapakTepuCTUKU

3.4.4. TpynoBasi pyHKuuUsA

[Ipoucxoxaenne 0600meHAO
TPYIOBOH (QYHKIMH

Pa3paboTka METOIMK U TEXHUYECKOE
PYKOBOJICTBO 3KCIIEPUMEHTAIILHOM
o Yposenb
Haumenosanue  |IIPOBEPKON TEXHOJIOTMYECKHUX IPOLIECCOB Kon D/04.6 6
KBaJIU(UKALUH
H UCCIICAOBAHHEM I1apaMCTPOB
HAHOCTPYKTYPHPOBAHHBIX MATCPUATIOB
3auMCTBOBaHO U3
OpuruHan X 174
OpHUrHHANIa
Kon Peructpaumonssiii Homep
OpHUTHMHAJIA npo¢heCCUOHATBHOTO
cTaHaapra

TpynoBsie neicTBUS

Conocrapnenue nepevHs u TpeOyeMol TOUHOCTH U3MEPEHU TapaMeTpOB
UCCJIETyEMbIX MaTEPHUAJIOB U MPOLIECCOB C BO3MOXKHOCTSAMHU aHAIUTUYECKOU
0a3bl OpraHu3alyy 1 TpeOOBAHUSMU IOCYAAPCTBEHHBIX U MEXTyHApPOAHbBIX
CTaHJapTOB

CornacoBaHue BO3MOXHOCTH HCIOIb30BAHUS aHATMTUYECKOTO 000PY10BAHUS
CTOPOHHHUX OpraHU3alNN

Pa3zpaboTka METOMK U TEXHUYECKOE PYKOBOJICTBO HKCIIEPUMEHTATBHOM
IPOBEPKOM TEXHOJIOTMYECKHX IPOLIECCOB U MCCIIEIOBAHNEM I1aPAMETPOB
HAaHOCTPYKTYPHBIX MaT€pHaIOB

ITogaya 3asBKu Ha 3aKYIIKY O60pyI[OBaHI/IH AJId TIPOBCACHUA
H3MepeHHﬁ/HCHBITaHHﬁ B COOTBCTCTBUHU C Tpe60BaHI/I$IMI/I ToCyJapCTBCHHBIX
HOPMATUBHBIX TOKYMCHTOB

KOHTpOJ'IB HUCIIOJIHCHUS TCXHUYCCKOT'O 3a/laHU Ha MIPOBCACHUC H3MCpCHHﬁ n
Hp06HLIX TCXHOJIOTUYCCKHUX ITPOLECCOB

[IpunsTHe pemenns: 0 BO3SMOKHOCTH TPUMEHEHUS UCCIIETIOBAHHBIX
MaTepHaIOB U TEXHOJIOTHYECKUX MPOIECCOB B IPOU3BOACTBE TPHUOOPOB
KBAHTOBOMU 3JIEKTPOHUKH U (POTOHUKU HA OCHOBE HAHOCTPYKTYPHUPOBAHHBIX
MaTepuaioB




Heobxoaumbie ymeHus

Br16upaTh METObI U CpeAicTBa KOHTPOJIS TapaMeTpoB IPHUOOPOB U
MaTepHajoB KBAHTOBOW 3JIEKTPOHHUKH U (POTOHUKH

Pa3pabarbiBaTh METOIMKN KOHTPOJIS TEXHOJIOTHUYECKUX MPOIECCOB U
HAHOCTPYKTYPHPOBAaHHBIX MaTEPHAIIOB

OcCyHIeCTBISITh PYKOBOJCTBO KOJUIEKTUBOM HCIOJIHUTEINEH

P8,3pa6aTI>IBaTI> TEXHUYCCKUC 3aJlaHUA

Heo0xoanmble 3HaHUS

MeTo1pI TMAarHOCTUKHU M KOHTPOJIS TapaMEeTPOB HAHOTETEPOCTPYKTYP U
HAHOCTPYKTYPHBIX MaT€pHAJIOB

MCTOI[H H CPEACTBA KOHTPOJIA TCXHOJIOTHMYCCKUX IMPOUCCCOB

bazoBble TEXHOIOrHYECKHE MTPOLECCHI U TEXHOJIOIMUECKOe 000py/J0BaHUE,
HCIIOJIB3YEMBIE B IIPOU3BOJICTBE HAHOCTPYKTYPUPOBAHHBIX MATEPUAJIOB U
nprOOPOB KBAHTOBOH 3JIEKTPOHUKU U (POTOHUKHU

du3nyeckue IIPUHIUIIBI pa6OTBI, obnactu IMPUMCEHCHUA U IPUHIUIINATIBHBIC
OrpaHu4€HusA METOJ0B U CPEACTB H3MepeHHﬁ

Mertoabl pacuera MOrpeurHoCcTei (HeonpeaeIeHHOCTEN) pe3yIbTaToOB
U3MEpPEHUI

OcoOsle yciioBus J0IycKa K
pabore

Jpyrue xapakTepucTUKU

3.5. O600mennas TpyaoBas pyHkuus «Pazpadorka KOHUENIMU TEXHOJIOTMH IPOU3BOICTBA NPHUOOPOB
KBAHTOBOW 3JIEKTPOHUKHU U (OTOHHUKH HA OCHOBE HAHOCTPYKTYPHBIX MATEPHAJIOBY

HanmenoBanue

[Ipoucxoxaenne 0600meHAO
TPYIOBO# GYHKIMH

Pa3paboTka KOHIIEIIIUU TEXHOJIOTHH
IIPOM3BOJICTBA IPUOOPOB KBAHTOBOM Ko E YposeHb 7
ANEKTPOHUKHU ¥ JOTOHHKH HA OCHOBE KBaJIM(HKALH
HAaHOCTPYKTYPHbBIX MAaTCpHUaAJIOB
Opuruman X 3aMMCTBOBAHO U3 174
OpHUTHHAJA
Kox PeructpannonHsiii Homep
OpUrHHaNa npodeccroHanbsHOrO
cranmapTa

Bo3MoxHBIE HANMEHOBAHUS
JOJKHOCTEH, mpodeccuit

PykxoBoaurens otaena pa3pab0OTKH TEXHOJIOTHYECKUX ITPOLECCOB
Benynmmii nHxkeHep-TeXHOJIOr

TpeboBanust kK 00pa30BaHUIO
1 00yUYEHUIO

Briciiee oOpa3oBaHue - cielMaIuTeT, MarucTpaTypa
JlononHuTenbHBIE PO ECCHOHATbHBIE TPOrPAMMBI - IPOIPAMMBI TOBBIILIEHUS
KBaJIM(DUKAINH, TPOrPaMMBbI MPOPECCUOHANBHON NEPENOArOTOBKH

TpeboBaHMs K OIBITY
NPaKTUYECKOH paboThI

OmngIT HpaKTquCKOﬁ pa6OTH HE MCHEC TPEX JICT B JOJIZKHOCTHU BEAYLICTO
HWHXCHCPA-TCXHOJIOT'a

Oco0ble ycIIoBUS I0ITyCKa K
pabote

[TpoxoxkaeHne 00s13aTeNbHBIX MTPEIBAPUTENBHBIX (TIPU MOCTYIUICHUH Ha
paboTy) U MePUOAUYECKUX METUITUHCKUX OCMOTPOB (00CIeI0BaHuit), a TaKKe
BHEOUYEPEIHBIX MEAUIIMHCKUX OCMOTPOB (00CIeI0OBaHMIT) B TOPSIKE,
YCTaHOBJICHHOM 3aKOHOAATENLCTBOM Pocculickoit @enepanuu

OO6yueHue oxpaHe Tpy/a

Jpyrue xapakTepucTHKU

I[OHOHHI/ITCJ'ILHBIC XapaKTCPUCTUKU




HanmenoBanue 6a30B0ii TPpyIIIbI, JOHKHOCTH
HanmeHnoBanue qokyMeHTa Kon

(mpodeccun) UM CHEIUATBHOCTH

OK3 2111. ®U3UKHU U aCTPOHOMBI
2113. XUMUKHU
ETKC i EKC HavanpHuK Hccaen0BaTesIbCKOM J1abopaTopuu
Nnxenep

OKCO 210100 OJEKTPOHUKA U MUKPOIJIEKTPOHUKA

3.5.1. TpynoBasi pyHKuust

PazpaboTka TeXHUYECKOTO 3a/1aHUs HA
9KCIIEPUMEHTAIILHYIO IPOBEPKY
TEXHOJIOTUYECKHUX MPOLECCOB U

YpoBeHb
HammenoBanue | MCIIBITAHHUS BEIOPAHHBIX MAaT€pUAIOB B Kox E/01.7 P 7
N KBaJTU(DUKAIHA

paMKax pa3pa6OTaHHOI/I KOHICIIIHNH,

YTBEPKACHUEC SKCIICPUMCHTAJIbHBIX

METOIUK
TIpoucxoxaenue 0000IEHHOI 3auMCTBOBAHO U3

P e B Opurunan X 174
TPYIOBOH QYHKIMH OpHUIMHaja
Kon Peructpaumonssiit Homep
OpHUrHHAA podeCCHOHANTBLHOTO
cTaHmapra

pr,Z[OBLIe HeﬁCTBHH COFHaCOBaHI/Ie BO3MOJKXHOCTH U ITOpsAAKa UCITOJIb30BaHUS na6opaTopHor0

O60py,[[OBaHI/I$I JJIA UCCIICAOBATCIIbCKUX U SKCIICPUMCHTAJIbHBIX pa60T 110
aHaJIN3y MaTCpUuajioB U OHpO60BaHI/IIO TCXHOJIOTHUYCCKUX IIPOLCCCOB

CornacoBaHue BO3MOXKHOCTH U IOPSIIKA UCIIOIb30BaHUSA 000PYA0BaHUS
OCHOBHOTI'O IIPOM3BO/ICTBA ISl SKCIIEPUMEHTAIBHOM TPOBEPKU
TEXHOJIOTUYECKUX MPOLECCOB M U3TOTOBIIEHUS SKCIIEPUMEHTAIBLHBIX 00pa31oB
nprOOPOB ONTOIIEKTPOHUKU U (POTOHUKHU

CornacoBanue nopsiaka BSaI/IMO}Ief/'ICTBI/IH CO CTOPOHHWMHU HCIIOJIHUTCIIAMUA U
BO3MOXHOCTH HCIIOJIB30BAHUA aHAJIUTUYCCKOI'O U TEXHOJIOTHUYCCKOI'O
060py,[[0BaHI/I$I CTOPOHHHUX OpFaHI/ISaHI/Iﬁ nu y‘Ipe)I(I[eHI/Iﬁ AJI IIPOBEACHU AL
HCCJIICAOBATCIILCKUX U OKCIICPUMCHTAJIbHBIX pa60T

@opMyIMpOBaHNE TEXHUYECKOTO 3a/1aHUs Ha TIPOBEACHUE UCCIIEIOBAaHUM
MaTepuasoB JUIsl IPUOOPOB ONTOAIEKTPOHUKU U (POTOHUKU U
HKCIEPUMEHTAJIBHYIO IPOBEPKY TEXHOJIOTHUYECKUX NTPOLIECCOB

DKcIepTHas OIICHKA PE3YJIbTATOB UCCIEIOBATEIBCKUX U MIPOEKTHBIX padoT U
MIPUHSATHE PEIICHUS O BRHIOOPE ONTUMAIBHOTO BapHaHTa TEXHOJIOTHIECKOTO
nporecca

Heo6xoanmele ymeHust Br10upate MeTO/bI U CpeACcTBAa KOHTPOJIS MapaMeTpoB MPUOOPOB U
MaTepuaioB KBAHTOBOH 3JIEKTPOHUKH U (DOTOHUKU

PaSpa6aTLIBaTL TCXHUYCCKHUC 3aJaHUA

Pa3pabarbiBaTh 1 aHATU3UPOBATH METOJIMKHU KOHTPOJISI TEXHOJIOTHYECKHUX
IIPOLIECCOB U HAHOCTPYKTYPUPOBAHHBIX MAaTEPHAIIOB

Heo6xonnmele 3HaHUS Meroab! AMarHOCTUKU U KOHTPOJIS [IapaMEeTPOB HAHOTETEPOCTPYKTYP U
HAaHOCTPYKTYPUPOBAHHBIX MAaTEPHAIIOB

MeTtonpl 1 CpCACTBA KOHTPOJIA TCXHOJOTHMYCCKUX ITPOLECCOB




ba3oBble TeXHOIOTHYECKHE MTPOILIECCH M TEXHOJIIOTHYECKOe 000pyJ0BaHHE,
UCTIOJIb3yEMbIE B IPOU3BOJICTBE HAHOCTPYKTYPUPOBAHHBIX MAaTEPUAIIOB U
nprOOPOB KBAHTOBOM 3JIEKTPOHUKU U (POTOHUKHU

du3nyeckue IIPUHIUIIBI pa6OTBI, obnactu MMPUMCEHCHUA U IPUHOUIIMATIBHBIC
OrpaHu4€HusA METOJ0B U CPEACTB I/I3Mep€HI/II71

MeTob1 pacueTa norpenrHocTeit (HeonpeaeIeHHOCTeH) pe3yaIbTaToB
U3MEpPEHU

Oco0ble yCcIIoBUS IOITyCKa K
pabote

Jpyrue xapakTepucTUKU

3.5.2. TpynoBasi pyHKuus

HanmenoBanue

[Ipoucxoxaenne 0600MeHAO
TPYIOBO# GYHKIMH

Pa3paboTka TeXHHYECKOTO 3aJaHHsI Ha
BBIOOD MOJYIIPOBOJAHUKOBEIX CTPYKTYD U
YpoBeHb
BCIIOMOTATEJIbHBIX MATEPHUAIIOB JJISI Koz E/02.7 7
KB HUKAIAN

peanu3anuu NpudOpPoB C 3aJaHHBIMHU
rapameTpamMmu

3auMCTBOBaHO U3

OpuruHan X 174
OpHUrHHANA
Kox PeructpannonHsiii Homep
OpHUTHMHAJIA npo¢heCCUOHATBHOTO
cTaHaapra

TpynoBeie 1eHCTBUS

®opMyIupoBaHKE IPUHLUIIOB BBIOOpAa HAHOTETEPOCTPYKTYP U
BCIIOMOT'aTeJIbHBIX HAHOCTPYKTYPHBIX MAaTEPUAIIOB UCXO U3 TEXHUYECKUX
XapaKTEPUCTHUK BBIITYCKAEMbIX TPUOOPOB U MEPCIEKTUBHBIX IPOEKTOB

CDOpMy.]'II/IpOBaHI/Ie IIPUHIUIIOB BbI60pa HpOI/I3B0)II/ITeJ'IeI71 K IOCTAaBIIMKOB
MaTCpHraioB, COOTBETCTBYIOIIUX Tp€60BaHI/I$IM CUCTEM MCHCI)KMCHTA
KadeCcTBa

Pa3pa60TI<a TEXHUYCCKOTO 3alaHH Ha IPOBCJICHUC pa60T oo BLI60py
MaTCpHraJIOB I pCain3allud HpI/I60pOB C 3aIaHHBIMH ITapaMETpaMu

Heo6xoanmele ymeHust

PaccuuThiBaTh M OLICHUBATH MapaMeTPhl TPUOOPOB KBAHTOBOMW 3JIEKTPOHHUKH U
boTOHUKH

Pa3zpabarbiBaTh TEXHUYECKUE 3aTaHUSI

HCO6XO,[[I/IMLIC 3HaHUA

MeToapl TMarHOCTUKYU ¥ KOHTPOJIS TApaMETPOB HAHOTETEPOCTPYKTYP U
HaHOCTPYKTYPHUPOBAHHBIX MaTEPUAIOB

bazoBble TeXHOIOrMYECKHE MPOLECCH] U TEXHOJIOTHUECKOe 000pYy/J0BaHUE,
HCIIOJIb3YEMBIE ITPU IPOU3BOJICTBE HAHOCTPYKTYPUPOBAaHHBIX MATEPHAIIOB U
nprOOPOB KBAHTOBOM 3JIEKTPOHUKU U (POTOHUKHU

duznyeckue NPUHIUIBI padOTH TPUOOPOB KBAHTOBOW AJIEKTPOHUKH U
boTOHUKH

OcoOble ycrioBus A0OIycKa K
pabore

Jpyrue xapakTepucTHKH

3.5.3. TpynoBas pyHKuus




Pa3paboTka TeXHOJIOTHYECKOM
YpoBeHb
HaumeHoBanue KOHIICTILIMK POU3BOJICTBA HOBOTO Kon E/03.7 7
KBaTH (KA
npubopa

[Ipoucxoxnenre 06001IEHHOM
TPYI0BOI QYHKINH

Opuruman X 3auMCTBOBaHO U3 174
OpUTHHAJA
Kon PeructpannoHHsiit Homep
OpHUTHHANA po¢heCCHOHATHHOTO
cTaHaapTa

TpynoBsie neicTBUS

[TnanupoBaHue Hccae10BaTENIbCKUX U MPOEKTHBIX paboT Mo pa3paboTKe U
ONTUMM3AINH TEXHOJOTHUYECKHUX MPOIECCOB MTPOU3BOJICTBA TPUOOPOB
KBaHTOBOM 3JIEKTPOHUKU U (POTOHUKU HA OCHOBE HAHOCTPYKTYPHBIX
MaTEepUajoB

dopmupoBaHue paboOYUX IPyII, MOATOTOBKA U COTIACOBAHUE MPEI0KESHUM
0 pacrpeIesIeHUI0 PECYPCOB IS IPOBEICHUS UCCIIEIOBATEIbCKUX U
MIPOEKTHBIX PaboT

Pa3paboTka TpeOoBaHMil K ONTUMU3UPOBAHHOMY IIPOLIECCY MPOU3BOICTBA
pruOOpPOB KBAHTOBOM AIEKTPOHUKU M (POTOHUKHU HA OCHOBE HAHOCTPYKTYPHBIX
MaTepUasoB

Pa3paboTka TpeOoBaHU K anmapaTHBIM CPEIICTBAM PeaTnu3allii HOBBIX U
ONTHMHU3UPOBAHHBIX TEXHOJOTHYECKHUX IMPOLECCOB

Pa3paboTrka TpeOoBaHU K IPONU3BOACTBCHHON 30HE U HHPPACTPYKTYpE
OopraHu3alunu, H€O6XOI[I/IMI)IX AJI1 BHCAPCHUSA HOBBIX U ONITUMHU3UPOBAHHBIX
TEXHOJIOTUIECKUX MPOIECCOB

Heobxonumelie ymeHus

HJIaHI/IpOBaTB IMPOCKTHBLIC U UCCIICAOBATCIILCKUC pa6OTBI

[IpoekTupoBaTh TEXHOJOTHYECKHI MPOLIECC TPOU3BOICTBA MPUOOPOB
KBAHTOBOI 3JIEKTPOHUKU U (POTOHUKHU

Pa3pabarbIiBaTh TEXHOJIOTUYECKYIO JOKYMEHTAIHIO

KOOp,[[I/IHI/IpOBaTB ACATCIIBHOCTD pa60q1/1x TpynIt

Heo0Oxoanmeble 3HAHUSA

bazoBble TEXHOIOIMUECKUE MTPOLECCH] U TEXHOJIOTMUECKOe 000PYJOBaHUE,
HCIIOJIb3YEMBIE B ITPOU3BOJICTBE HAHOCTPYKTYPUPOBAHHBIX MaTEPUAIIOB U
nprOOPOB KBAHTOBOM 3JIEKTPOHUKU U (POTOHUKHU

MupoBoii OIBIT MPOU3BOJCTBA MPUOOPOB KBAHTOBOM 3JIEKTPOHUKH U
(bOTOHHKH

OTpaCJIeBLIe CTAaHAAPThI HAa TEXHOJIOTHUYCCKUC ITPOLCCChI

MI/IpOBOP’I OIIBIT MOCTPOCHUS NHIKCHECPHBIX CUCTEM HpOH3BO,[[HTCJ'IGI>i
KBaHTOBOM OJICKTPOHUKHU U (I)OTOHI/IKI/I

OcoOsle ycrioBus J0IycKa K
pabote

[pyrue xapakTepuCTUKU

3.5.4. Tpynosasi pyHKuuA

Br160p 6a30BbIX BApHAHTOB TEXHOJIOTUU
MIPOM3BOJICTBA MPHOOPOB KBAHTOBOU

HaumernoBanue  |3JIEKTPOHUKH U (POTOHUKHU C YUETOM Kox E/04.7
JOCTYIIHOCTH U 1IEJIECO00Pa3HOCTU UX
peau3alyy B yCIOBUSAX OpraHNU3aluu

YpoBeHb
KBaJH(pUKauu




[Ipoucxoxaenue 0600eHHOM
TPYIOBOI GYHKINH

OpurnHa X 3aMMCTBOBAHO U3 174
OpUTHHAJIA
Kon Peructpanuonssiii Homep
OpUrHHaNIa podeCcCHOHAIBEHOTO
cTaHaapTa

TpynoBbie 1eiCTBUS

[TonGop onTUMaIBHBIX BAPUAHTOB TEXHOJIOTUYECKUX MTPOIIECCOB
MIPOM3BOJICTBA MPHOOPOB KBAHTOBOW AIICKTPOHHUKH U (DOTOHHKH HA OCHOBE
HAHOCTPYKTYPHBIX MaTepHaJIOB MO Pe3yiIbTaTaM IMaTeHTHOTO MOKMCKa, 0030pa
HAYYHO-TEXHHUYECKOW MH(POPMAIIUU U CTATUCTHYECKUM JTAHHBIM
noTpedurenelt mpudopoB

[TonGop obopymoBaHuUs IO pe3yIbTaTaM CPABHUTEIBHOTO TEXHUKO-
HKOHOMHYECKOI0 aHAIN3a MPOAYKIIHMH PA3HBIX TPOU3BOAUTEIICH

HccenenoBanue pblHKA IOCTaBIIMKOB MATEPUAJIOB I IPOU3BOACTBA
nprOOPOB KBAHTOBOH 3JIEKTPOHUKU M (POTOHUKU HA OCHOBE HAHOCTPYKTYPHBIX
MaTepHUaoB

OHGHKa TCXHUYCCKHUX XAPAKTCPUCTHUK MHKCHCPHBIX CUCTCM OpraHu3anuu C
TOYKH 3pCHHUA BO3MOKHOCTU BHCAPCHUA HOBBIX U OIITUMHU3AIIMU UMCIOIIIUXCS
TCXHOJIOTHYCCKUX ITPOUCCCOB

OHPCHCHCHI/IG HaIlpaBJICHUS p33pa6OTOK 1 OIITHUMH3alIUHU TCXHOJIOTHYCCKUX
IMpoucCCOB U BO3BMOKHOCTH OOHOBJIEHUS Imapka 06OPYI[OB8.HI/I$I

Heobxonumelie ymeHus

AHaJ'II/I3I/IpOBaTb COCTOsHHUC HaquO—TeXHHHCCKOﬁ HpO6J'IeMBI,
CUCTCMATU3UPOBATH U 0606H_[8.TB HAayYHO-TCXHUYCCKYIO I/IH(1)OpMaI_II/IIO 110
TEMC I/ICCJ'IC,I[OBaHI/Iﬁ B 00JIaCTH KBAaHTOBOH QJICKTPOHUKH U (bOTOHI/IKI/I n
HAHOCTPYKTYPHBIX MaTCpHUaJIOB

I[eJ'IaTB IIPOTHO3HYIO OLUCHKY pa3sBUTUSA IIPOU3BOJACTBA

ApryMeHTUpOBAaHHO 0OOCHOBBIBATH IPUHSTHIE PEIICHUS

I[eJ'IaTB O630pBI OTCUCCTBCHHLIX U HHOCTPAHHBIX HCTOUYHUKOB I/IH(bopMaI_[I/II/I

Heo0Oxoanmeble 3HAaHUSA

MupoBoii OIBIT MPOU3BOJCTBA MPUOOPOB KBAHTOBOM 3JIEKTPOHUKH U
(hOTOHUKH

MGTO)II/IKI/I TEXHUKO-O2KOHOMHWYCCKOI'0 aHajin3da U MCTOAbI IIPOTHO3UPOBAHUA
Pa3BUTHA ITPOU3BOACTBA

MI/IpOBOP’I OIIBIT MMOCTPOCHUS MHIKCHECPHBIX CUCTCM HpOH3BO,[[HTCJ'IGI>i
KBAaHTOBOM OJICKTPOHUKHU U (I)OTOHI/IKI/I

ba3oBbIe TEXHOIOTHYIECKUE TIPOIIECCHI, HCITOJIb3yEeMBIC ITPHU TIPOU3BOICTBE
HAHOCTPYKTYPHUPOBAHHBIX MaTEPHAIIOB M MPUOOPOB KBAHTOBOH 2JIEKTPOHUKH
1 GOTOHUKHU

ITapameTpsl, CBOMCTBA U MTOBEJCHNUE MAaTEPUAIOB dJIEKTPOHHOW TEXHUKH,
BKJIFOYasi HAHOCTPYKTYPUPOBAHHBIE MAaTEPUAIIBI, B PA3IIMYHBIX YCIOBUAX UX
JKCILTyaTaluu

Texunuecknii aHTJIIMHUCKUN SA3BIK

Oco0ble ycIIoBUS I0ITyCKa K
pabote

[pyrue xapakTepuCTUKN

3.6. O0001menHas TpynoBasi pyHkuus «PykoBoacTBo pa3padoTkoil 1 ONTUMHU3ALMEH TEXHOJIOTHHU
NPOU3BOACTBA MPUOOPOB KBAHTOBOM IJIEKTPOHUKHU U (POTOHMKHN HA OCHOBE HAHOCTPYKTYPHBIX

MaTepPUAJIOB)»




IIpoucxoxaenne 0600meHHO
TPYAOBOH (HyHKIIHA

PykoBosicTBO pa3zpaboTkoit u
OINTUMH3ALIMEH TEXHOIOTUU
o VYposeHb
Hamvenosanne | IIPOM3BOACTBA IIPUOOPOB KBAHTOBOM Kox F 8
KBaTH (KA
OJICKTPOHUKHU U (1)0TOHI/IKI/I Ha OCHOBC
HAHOCTPYKTYPHBIX MaTepUaiOB
3anMCTBOBaHO W3
Opwurunan X 174
OpHUrHHANA
Kon PeructpanuonHsiit Homep
OpHUrHHAA podeCCHOHANTBLHOTO
cTaHaapra

Bo3MoxHBIE HANMEHOBAHHUS
JOJDKHOCTEH, TTpodeccuii

' maBHEIN TEXHOJIOT
3aMeCTUTEND ITIaBHOI'O TEXHOJIOra

TpeboBanus kK 06pa30BaHUIO
U 00yUYEHUIO

Briciiee oOpa3oBanue - crieliuaiuTeT, MarucTpaTypa
JlonoaHUTENbHbIE MPO(HECCHOHATIBHBIE TPOrPAMMBI - IPOrPaMMBbI TOBBILICHHS
KBaJTM(UKAIMH, TIPOTPAMMBI IPOPECCHOHATHLHOMN IEPETIOATOTOBKH

TpebGoBaHus K ONBITY
MPAKTHYECKON pabOThI

OngpIT pa6OTBI HC MCHEC TPCX JICT B JOJIZKHOCTU PYKOBOAUTCIIA
IIPpOU3BOJCTBCHHBIX nonpameneHHﬁ OpraHu3anu SHGKTpOHHOﬁ
IIPOMBINIIICHHOCTHU

OcoOsle yciioBus J0IycCKa K
pabore

[TpoxoxkaeHue 00s13aTeIIBHBIX MTPEIBAPUTEIBHBIX (TIPU MOCTYIUICHUN Ha
paboTy) U MePUOANYECKUX METUIIUTHCKUX OCMOTPOB (00cIe10BaHuit), a TaKKe
BHEOYEPEIHBIX MEIUITMHCKHX OCMOTPOB (00CiIe1I0BaHUi) B TOPSIKE,
YCTaHOBJICHHOM 3aKOHOIaTeNIbcTBOM Poccutickoii denepanun

OO0yuenue oxpaHe Tpyaa

Hpyrue xapakTepucTUKU

I[OHOHHI/ITCJ'ILHBIC XapaKTCPUCTUKHU

HaumenoBanue JAOKYMCHTa KO,[[

HaunmenoBanue 6a30B0ii IpymIibl, JOJKHOCTH
(mpodeccun) uiu CrenUuaIbHOCTH

OK3

PYKOBOJII/ITGJ'[I/I CIICIIMAJIM3UPOBAHHBIX (HpOI/ISBOJICTBeHHO-
BKCHHyaTaHI/IOHHHX) HO,[[pa3I[eJ'IeHI/II71 u CJ'Iy>I(6 B
MIPOMBIINIJICHHOCTH

ETKC unmu EKC ['maBHBII TeXHOJIOT (B TPOMBIIIIEHHOCTH)
HauanbHuK HcciieqoBaTeNbeKoi JadopaTopun
HNuxenep

OKCO 210104 MUuKpO3JEeKTPOHUKA U TBEPAOTEIbHAS 3JIEKTPOHUKA

3.6.1. TpynoBasi pyHkuus

OrneHka BO3MOKHOCTH 3aItycKa
MIPOM3BOJICTBA HOBBIX IPHUOOPOB
ONTORIEKTPOHUKY U (POTOHUKH Ha
Hanvenosanue | OCHOBE pa3pab0TaHHOI TEXHOJIOIUU U Kon F/01.8
TEXHOJIOTN4ecKOH 0a3bl; onpeeeHne
CPOKOB U HOPSIIKA MOJEPHU3ALUU
CPEICTB IIPOU3BOJCTBA U NOJATOTOBKH

VYposeHb 8
KBaTH (UK




[Bbimycia HOBBIX TpHGOPOB ] ]

[Ipoucxoxaenue 06001eHHOM
TPYIOBOI QYHKINH

Opuruman X 3anMCTBOBaHO U3 174
OpUTHHAJA
Kon Peructpanuonssiii Homep
OpHUTHHANA po¢heCCHOHATHHOTO
cTaHaapTa

TpynoBsie 1eicTBUS

DKcnepTu3a NPOBEICHHBIX UCCIEI0BATEIbCKUX U KOHCTPYKTOPCKUX paboT Mo
pa3paboTKe U ONTUMHU3ALNN TEXHOJIOTHYECKUX MPOLIECCOB MPOU3BOACTBA
pruOOPOB KBAHTOBOM 3JIEKTPOHUKU U (POTOHUKHU

CocrapnieHue U yTBEPKJICHUE PEIICHUS] O BHEAPEHUU HOBBIX
TEXHOJIOTMYECKHUX MPOIIECCOB, MOJIEPHUBAIIMH CPEJICTB IIPOU3BOJICTBA U
MOATOTOBKE BHIMTyCKa HOBBIX PUOOPOB

Heo6xonumeie ymeHus

O1neHnBaTh TEXHUYECKYIO U IKOHOMUYECKYIO 3(PPEKTUBHOCTD
TEXHOJIOTUYECKUX MPOIECCOB MPOU3BO/ICTBA MPUOOPOB KBAHTOBOM
AJIEKTPOHUKHU M (DOTOHMKH HAa OCHOBE HAHOCTPYKTYPHBIX MaT€pHajoB
[TpuHUMaTh 00OCHOBAHHBIE PEIICHHS MTPH HATWYHH ATbTEPHATHBHBIX
BapHaHTOB

HeoOxonuMele 3HaHUS

TpebGoBaHUs cCHCTEM MEHEPKMEHTA KayeCcTBa

MeToauku OIICHKU (PMHAHCOBOTO COCTOSIHHSI, PECYPCOB, aHAIIN3a
XO3SIICTBEHHOM JESTEIbHOCTH OPraHU3auU

bazoBble TEXHOIOTUYECKHE TIPOIECCH M TEXHOJIOTHIECKoe 000pyA0BaHUe IS
IIPOU3BOJICTBA TIPUOOPOB KBAHTOBOW JICKTPOHHUKH M (POTOHUKH Ha OCHOBE
HAHOCTPYKTYPHBIX MaT€pUaIOB

[1anbl OpraHu3alyy 1o BHITYCKY NPUOOPOB ANEKTPOHUKU M POTOHUKHU

Oco0ble yciioBus J0IYyCKa K
pabote

Jpyrue xapakTepuCTUKU

3.6.2. TpynoBasi pyHKuus

[ImanupoBanue, opranusanus u

KOOpAWHaNHuA pa60T 10 CO31aHUIO U

ONTHUMMU3AIINU TEXHOJIOI'MYCCKUX VpoBeHb
HaumeHnosanue 1 Kon F/02.8 P 8

TIPOIIECCOB MPOU3BOCTBA IPUOOPOB C KBaTH (UKL

y4eToM TpebOBaHUN CUCTEM

MCHCIKMCHTA
[poucxoxaeHure 06001IEHHOI 3auMCTBOBaHO U3

. Opurunan X 174
TPYIOBOM (QYHKIMH OpHUrHHANa
Kon PeructpauuonHsiit Homep
OpHUTHHANA npodhecCHOHAIBHOTO
cTaHaapra

TpynoBsie 1eliCTBUS

HN3nanue pacrnops’KCHUA Ha COCTABIICHUC TCXHUYCCKUX 3aJJaHMi U JIaHOB-
Fpa(bI/IKOB BBITIOJIHCHU A pa60T C y4€TOM Tpe60BaHHI>i CHUCTEM MCHC/PDKMCHTA
KayecTBa U B3aUMOJICHCTBHS CO CMEKHBIMU noapasaCJICHUAMU OpraHru3alin
U CTOPOHHUMHU KOHTPAr€HTaMU




OrneHka, KOppEKTUPOBKA U YTBEPKACHUE TEXHUUECKUX 3aJaHUN U TJIAHOB-
rpauKOB BBHITTOJIHEHUS UCCIEAOBATEIBCKUX H AKCIIEPUMEHTAIBHBIX padoT

KonTposnb xo/1a BeInonHeHNs paboT IMyTeM aHajan3a MPOMEKYTOUYHBIX OTYETOB

[epepacmpenencHue pecypcoB B clIy4ae BOSHUKHOBEHHS PUCKa CPhIBA
rpaduka BBITOJHEHUS PaboT

CormnacoBanue nopsaaKa BSaHMOHeﬁCTBHH CO CTOPOHHHUMH OpraHu3alusIMU

Heobxoaumbie ymeHus

O1eHUBaTh TEXHUYECKHUE U DKOHOMHYESCKHE PHUCKHU IIPU IPOBEACHHUU
HCCIICA0BATCIIbCKUX U OKCIIEPUMEHTAIIbHBIX pa60T

OueHuBaTh BPEMEHHBIE 3aTPaThl HA AJIbTEPHATUBHBIE IIYTH PELICHUS
MCCIIEIOBATEIbCKUX U MPOEKTHBIX paboT

KoppektupoBarh pacnpeziesieHue pecypcoB IpyU BOZHUKHOBEHUHU PHUCKa
HEBBITIOJHEHUS TUIaHA IPOBEACHUS PadOT

Heobxoanmble 3HaHUS

HpI/IHHI/IHH 1 MCTOAbI YIIPpaBJICHUA IIPOCKTAMU

HOpMaTI/IBHaSI AOKYMCHTAMA U PCTIIAMCHTBI OpraHu3aliun

HpI/IHHI/IHH 1 MCTOAbI YIIPaBJICHUA TPYAOBBIMU KOJIJICKTHBaAMHU

Oco0ble yCIIOBUS IOITYCKa K
pabote

Jpyrue xapakTepuCTUKU

3.6.3. TpynoBasi pyHKuus

[Ipoucxoxaenne 0600MCHHO
TPYIOBOH (QYHKIMH

VYcranosnenue oobeMa, opsiika u v
OBEHb
Haumenosanne  |rpaduka GUHAHCHUPOBAHHS MPOCKTHBIX U Kox F/03.8 P 8
KBaJH(pHUKAUU
OKCIICPUMCHTAJIbHBIX pa60T
3aMMCTBOBAHO U3
OpuruHan X 174
OpHUrHHAA
Kon Peructpanmonssiit Homep
OpUrHHaNIa npodeccroHanbHOrO
cTaHmapra

TpynoBeie 1elCTBUS

I[eKOMHOSI/IHI/ISI 3aa4 NPOCKTHBIX U OKCIICPUMCHTAJIbHBIX pa60T Ha
OTACIBHBIC TIOTUYCCKHU ITOJTHOIICHHBIC q)paFMCHTI)I

OrueHka TpyA0eMKOCTH, PECYPCOEMKOCTH, CPOKOB, HEOOXOIUMBIX JIs
BBITIOJIHEHHS KQX0T0 ()parMeHTa 3a1auu

Omnpenenenne oobeMa GUHAHCHPOBAHUS, HEOOXOIUMOTO JIJISl BBIIOJTHEHUS
KaK70ro (hparMeHTa 3agauu

CocraBnenue 010keTa IPOEKTHBIX U 3KCIEPUMEHTANIBHBIX PadoT ¢ yueToM
rpaduKa MOCTyIUIEHUS IEHEKHBIX CPEJICTB U 0’KUAAEMBIX 00BEMOB U CPOKOB
pacxoJJ0BaHUs

HeobOxonumelie ymeHust

OHCHI/IBaTI) TEXHUYCCKHUE U DKOHOMUYCCKHUE PUCKHU ITPU ITPOBCACHNN
IMPOCKTHBIX U SKCIICPUMECHTAJIbHBIX pa60T

OneHuBaTh BPEMEHHBIE 3aTPaThl HA BHIMOJIHEHHUE ATAlOB paboT

(DOpMI/IpOBaTL panroOHaAJIbHOC PACXOJ0BAHUC CPEACTB OpraHrU3allun

OHTHMI/ISHPOB&TL PACXO0d0BAaHUC NCHCKHBIX CPEACTB C YUETOM
AJIBTCPHATHUBHBIX BAPUAHTOB IMPOBEACHHUA ITPOCKTHBIX U OKCIICPUMCEHTAJIbHBIX
pabor

Heo0xoanMele 3HaHUS

MGTO)II/IKI/I OICHKHU TCXHUYCCKUX U OKOHOMHUYCCKUEC PUCKOB IIPU IIPOBECACHHUN
IMPOCKTHBIX U SKCIICPUMCHTAJIbHBIX pa60T




MeToauky OLIeHKH (PMHAHCOBOTO COCTOSIHUS, MaTepUaIbHO-TEXHUUECKUX
peCypcoB, aHaM3a X03UCTBEHHOU IEITENbHOCTH OpPraHU3aly, IPUHUIMUIIBL U
METO/Ibl YIPABJIEHUS IEPCOHAIIOM

Oco0ble yCIIOBUS IOITyCKa K
pabote

Hpyrue xapakTepucTUKU

3.6.4. TpynoBasi pyHkumst

Pacrnipenenenuie pecypcoB Juis BeleHUS
MIPOEKTHBIX U IKCIIEPUMEHTATbHBIX padboT
10 CO3JJaHUI0 TEXHOJIOTUU, HEOOXOAUMBIX:

[Ipoucxoxaenne 0600MeHAO
TPYIOBO# GYHKIMH

YpoBeHb
HaumMeHOBaHME JUTSl IOJITOTOBKY TIPOM3BOJICTBA Koxn F/04.8 p 8
. KBaJTU(UKAIHA
HepCHeKTI/IBHbIX HpI/I60pOB KBAaHTOBOU
OJICKTPOHUKH U (1)0TOHI/IKI/I Ha OCHOBC
HaHOCTPYKTYPHBIX MaTepUajIoB
3auMCTBOBAHO U3
Opwurunan X 174
OpHUrHHANA
Kox PeructpannonHsiii Homep
OpHUrHHAA podeCCHOHANTBLHOTO
cTaHaapra

TpynoBbie neicTBuUs

Omnpenenenue YUCIEHHOCTU U TPOGECCHOHAIBLHOIO COCTaBa pabovmx TPy
JUTSL BEICHUS TIPOCKTHBIX M 9KCIIEPUMEHTAIBHBIX PadoT 1O pa3paboTke u
ONTUMM3ALMH TEXHOJIOTHH IIPOU3BOJICTBA IPUOOPOB KBAHTOBOW AJEKTPOHUKHU
1 (OTOHMKH Ha OCHOBE HAHOCTPYKTYPHBIX MaTEPUAIOB

®opmupoBanue paboYUX IPYIIII C LIEIbIO BHIIIOIHEHUS IJIAHOB
MCCJIEIOBATEIbCKUX U MIPOEKTHBIX padboT

BrigeneHnne TeXHUYECKUX CpeACTB U TEXHOJOTHYECKON 0a3hl I BEACHU S
MMPOCKTHBIX U SKCIICPUMCHTAJIbHBIX pa60T

HpI/IHHTI/IC pelicHuAd o H€O6XOI[I/IMOCTI/I MPUBJICYCHUA CTOPOHHUX HAYUHBIX U
HAay4YHO-ITPONU3BOACTBCHHBIX opraHmauHﬁ U CIICHUaJIMCTOB AJIA BBIITOJTHCHUA
pa60T, HCOOCTYIIHBIX B paMKaX OpraHu3alnuun

HeoOxonumelie ymeHus

OrnpenensT CTOUMOCTh, 00BEM U TPYJOEMKOCTh UCCIIEI0BATEIBCKUX U
IMPOCKTHBIX 3aJia4

OO0OCHOBaHHO (bpaI‘MeHTI/IpOBaTB 3aaa4u C LCJIbIO 6e3ymep6Horo BBIACJICHUA
4acTu, HOHYCTHMOﬁ U peIICHUA CTOPOHHUMU HCITOJTHUTCIISIMU

®opmupoBath cOaTaHCUPOBAHHBIE, TPO(PECCHOHATBHO COTJIACOBAHHBIE C
TOYKH 3PEHHUS IOCTABJIEHHBIX HAyUYHO-TEXHUYECKUX 3a/1a4 KOJUIEKTUBBI
pabOTHHUKOB

HeoOxoanmeble 3HaHUSA

IIpyuHIUIIBI M TOPSAOK YIPABICHUS IPOEKTAMHU

[TpuHIMIIBI TOCTpOEHUS OU3HEC-TIPOLIECCOB HA 0a3e CUCTEMBbI MEHEKMEHTa
KayecTBa

bazoBble TEXHOIOTMUECKUE MPOLIECCHI U TEXHOJIOTHYECKOe 000pyI0BaHUE TS
IIPOM3BOJICTBA MPHOOPOB KBAaHTOBOU AJIEKTPOHHUKH U (POTOHMKH HA OCHOBE
HaHOCTPYKTYPHUPOBAHHBIX MAaTEPUAIOB

[ToauTrka 6€30IMacHOCTH OopraHu3aln

OcoOble yciioBus J0IMycKa K




pabore

Hpyrue xapakTepucTUKU

3.6.5. TpynoBasi pyHkumst

O1LieHKa DKOHOMHYECKOH

3¢ PeKTUBHOCTH, HEOOXOAMMOCTH U
BO3MOXHOCTH MHBECTHUPOBAHUS CPECTB
B PaCIIUPEHHUE U MOJICPHHU3AIIIO

IIpouncxoxaenne 0600meHHO
TPYIOBO# GYHKIMH

9 YpoBeHb
HanMeHOBaHHE TEXHOIOTHYECKOI 0a3bl C LEIBI0 Kon F/05.8 P 8
KBaJTU(UKAIHA
OCHAIICHUW ITPOU3BOACTBA
TCXHOJOI'MYCCKUMU HpoueccaMI/I,
HGO6XOI[I/IMBIMI/I JJIA BBIITYCKa
MPOIYKIIMHU
3anMCTBOBAHO U3
OpuruHan X 174
OpHUTHHANA
Kon Peructpaumonssiit Homep
OpUrHHaIa npodeccroHanIbHOTO
cTaHaapra

TpynoBeie 1eHCTBUS

[IpenocraBieHue Ha yTBEpKIAEHUE PYKOBOJICTBY OpraHU3aluu (MIHBECTOPAM)
IPEJJIOKEHUS O MOJIEPHU3ALMH UM ONITUMHU3ALUU TEXHOJIOTUYECKUX
IIPOLIECCOB

[TporHo3upoBanue ceOECTOMMOCTH M KOHKYPEHTOCIIOCOOHOCTH TPUOOPOB,
BBITYIICHHBIX C UCITIOJIB30BAHUCM ONITUMHU3UPOBAHHBIX U JOCTYIIHBIX K
BHE/IPCHHIO TEXHOJIOTHYECKUX MPOIECCOB

OreHKa CTOMMOCTH MPOEKTA U MOATOTOBKA PEIIEHUs O 11eJIeCO00pa3HOCTH
MHBECTUPOBAHUS CPEJICTB B PaCUIMPEHUE U MOJEPHU3ALINIO TEXHOJIOTUYECKON
0a3bl C LEJIBI0 OCHAIIEHUS IPOU3BOJCTBA TEXHOJIOTMUYECKUMU IIPOLIECCAMH,
HEOOXOJUMBIMHU IS BBITYCKA MPOTYKIIUU

Heo6xoanmele ymeHust

HpOPI?»BO,Z[I/ITL TEXHUKO-2KOHOMHYECKHI aHaIN3 MMpOAYKIIMH, TCXHOJIOTUHU N
IMMPONU3BOJACTBA B paMKaXx OTpaCJIM U OpraHu3allun

OCYH.IGCTBJ'IHTB ACATCIIbHOCTD, HAIIPABJICHHYTO HAa PCHICHUEC HOBBIX 3a/1a4
TCXHOJIOTHUYCCKOI'O XapaKTepa

DopMyTUPOBATH MEJIH, 33]1a4H, pa3padaThIBaTh U COTIACOBBIBATH MTPOCKTHHIC
MPETIOKEHUS, YIIPABIATH KPYITHBIMU TEXHHUYECKUMHU MTPOCKTaMHU

HpOBO}II/ITB MMPE3CHTAINU

HCO6XOL[I/IMLIC 3HaHUA

MeToaMKH SKOHOMHUYECKOTI0 aHaI13a 1 IMPOTHO3UPOBAHUA B
MMPOMBIINIJICHHOCTH

®dusndecKkue NPUHIHIIBI PaObOThI, 0230BbIE TEXHOJOTUUECKHE MPOIECCHI U
TEXHOJIOrM4ecKoe 000py10BaHuE JIsl IPOU3BOCTBA IPUOOPOB KBAHTOBOM
AIIEKTPOHUKHU ¥ (POTOHHKH Ha OCHOBE HAHOCTPYKTYPHBIX MaTepPHAIIOB

MGTO)II/IKI/I TEXHUKO-DKOHOMHWYCCKOI'0 aHaJIn3a pa3BUTUA ITIPOU3BOACTBA

Oco0ble ycIIoBUS I0ITyCKa K
pabote

[pyrue xapakTepuCTUKN

3.6.6. Tpynosasi pyHKuust




HanmenoBanue

Pa3paboTka cTpareruu pemieHus 3aaay
HCCIIEI0BATEIBCKOTO U IIPOEKTHOTO
XapakTepa, HallpaBJICHHBIX Ha
ONTUMHU3AIHIO UMCIOIIUXCS ¥ BHEJIPCHHE KBaTH(HKALIH
HOBBIX TEXHOJIOTHUECKUX MPOIIECCOB U
3aIlyCK MPOU3BOJICTBA HOBBIX MPHOOPOB

Kon | F/06.8 YpoBeHe 8

IIpoucxoxaenne 0600meHHO
TPYAOBOH (HyHKIIHU

OpurnHan X 3auMCTBOBaHO U3 174
OpHUTHHAJIA
Kon PeructpanuoHHsiit Homep
OpUrHHaIa podeCcCHOHANBEHOTO
CTaHIapTa

TpynoBbie 1eCTBUS

@opMyIMPOBAHNE TEMATUKU U IPUHATHE PELIECHUS O IPOBEIECHUN
MCCIIEIOBATEIbCKUX U MPOEKTHBIX paboT, HAPaBIEHHBIX HA ONTHMH3ALUIO U
BHE/IPEHHE HOBBIX TEXHOJOTMUYECKUX MPOIIECCOB MMPOM3BOACTBA IPUOOPOB
KBAHTOBOH 3JICKTPOHUKH U ()OTOHUKU Ha OCHOBE HAHOCTPYKTYPHBIX
MaTEpHaJIOB

YTBeprkieHue Mmi1aHa pa3padoTKH HOBBIX TpHOOpPOB

yTBep)KI[eHI/Ie I1aHa UCCIICA0BATCIbCKUX U IIPOCKTHBIX pa60T, HaIIpaBJICHHBIX
Ha OIITUMU3AIUIO UMCHOIUXCS 1 BHCAPCHUEC HOBBIX TCXHOJIOTHYCCKUX
IIpoueccCcoB

Pa3paboTka opraHu3aluOHHON CTPYKTYPHI U IUTAHUPOBAHHE
po(hecCHOHANLHOTO COCTaBa TPYIOBBIX KOJIJIEKTUBOB JJIsl TPOBEICHUS
MCCJIEIOBATENLCKUX U MIPOCKTHBIX paboT

HeoOxonumelie ymeHus

YHpaBJIﬂTB TPYAOBBIMU KOJUICKTUBAMHU Ha YPOBHEC CIICHUAIM3UPOBAHHBIX
IMPOU3BOJACTBCHHLBIX noz[pasz[eneHHﬁ opraHnsauHﬁ SHGKTpOHHOﬁ
IIPOMBIIIJIICHHOCTH

I'oToBUTHL MIAHEI Pa3BUTHA OpraHru3allun

[TpuHUMaTh cTpaTernyeckue perieHus Ipy BHIOOpE HapaBIeHUH U
yIpaBJIEHUHU MCCIEI0BATEIbCKUMHU U TPOEKTHBIMU pabOTaMU B 00JIaCTH
TEXHOJOTMH U OpraHU3aliy POU3BOICTBA

HpI/IHI/IMaTL peliCHUs 11O ITIPOTrHO3HBIM OLICHKAM PA3BUTHS ITPOU3BOACTBA

ApryMeHTHpOBaTh NPUHATHIE PEILICHUS

HCO6XOL[I/IMLIC 3HaHUA

duszndeckue MPUHIUIBI PA0OTHI TPUOOPOB KBAHTOBOH JICKTPOHUKH U
boTOHUKH

ba30Bble TEXHOJIOTNYECKUE MPOLIECCHI, HCIIOJIB3YEMBIE B IPOU3BOJICTBE
nprOOPOB KBAHTOBOM 3JIEKTPOHUKU U (POTOHUKU

MupoBoii OIBIT MPOU3BOJCTBA MPUOOPOB KBAHTOBOM 3JIEKTPOHUKH U
(hOTOHUKH

MeTroaukn TEXHUKO-2KOHOMHYECKOT0 aHAJIN3a U METO/IbI COCTABIICHUS
IIPOTHO30B Pa3BUTHS MPOU3BOJICTBA

OcHOBHEBIC noAXOAbl U IPUHIHUIIBI COBPEMCHHOTI'O YIIPABJICHUS IIPOCKTAMU

TpebGoBaHMsI HOPMATUBHBIX JOKYMEHTOB, pErilaMEHTUPYIOLINX OpraHU3aI1Io
Y YIIPABJICHHUE IPOU3BOJICTBOM

OcoOsle yciioBus J0MycKa K
pabore

Jpyrue xapakTepucTHKH




3.6.7. TpynoBasi pyHKI U

OnpeneneHue eI U TOCTaHOBKA 3a/1a4
Pa3BUTHA TCXHOJOI'MH ITPOU3BOJACTBA
HauMeHOBAMME HpI/I60pOB KBAHTOBOM DJICKTPOHUKHU U Kox F/O78 VpOBeHL 8
(OTOHUKH HA OCHOBE HAHOCTPYKTYPHBIX KBaIH(pHUKALIH
MaTepUalioB, MMyTEH U CPEACTB UX
peanu3anuu
vronor vt Opunnar X JEER 174
Kon PeructpannonHsiit Homep
OpHUTHHAIA po(heCCHOHATHHOTO
cTaHaapTa

TpynoBsie neicTBUS

HCCJ’ICI{OBaHI/Ie MHPOBOI'O OIIbITA Pa3BUTHUA TEXHOJIOTHU ITPONU3BOJACTBA
HpI/I60pOB KBaHTOBOM QJICKTPOHUKH U (I)OTOHI/IKI/I Ha OCHOBC HAHOCTPYKTYPHBIX
MaTCprajioB

OI.[CHKa BCPOATHOCTHU PACIHINPCHUS HOMCHKIIATYPBI ITIPOU3BOACTBA HpI/I60p0B,
BO3MOXHOCTH BHECAPCHU YCOBCPIICHCTBOBAHHBIX U HOBBIX TCXHOJIOTUYCCKUX
MpoueCcCoB B COOTBETCTBUHU C MMCIOIIUMMUCA ITPOTrHO3aMU

DopMyIMPOBAHKE LIEJIN U 3a/1a4U PA3BUTHSI TEXHOJIOITMH IIPOU3BOICTBA
nprOOPOB KBAHTOBOH 3JIEKTPOHUKH M (POTOHUKM HA OCHOBE HAHOCTPYKTYPHBIX
MaTepuasoB

HeoOxonumelie ymeHus

AHaIM3upoBaTh COCTOSTHUE HAYYHO-TEXHUYECKONU TPOOIIEMBI,
CUCTEMATU3UPOBATh U 0000IIATh HAYYHO-TEXHUUECKYIO0 HH(OPMALIMIO B
00J1aCTH KBAaHTOBOM AJIEKTPOHUKHU M (DOTOHHKH U HAHOCTPYKTYPHBIX
MaTepHuaoB

OnpenensaTs nenu U GOPMUPOBATH IUIAHBI PA3BUTHUS TEXHOJIOTHUHU C YIETOM
TpeOOBaHUI pbIHKA, HATMYHBIX PECYPCOB, PA3BUTHS HHPPACTPYKTYPbI
OpraHu3anuyu U OTPaCIu

HCO6XOL[I/IMLIC 3HaHUA

MupoBoii OIBIT MPOU3BOJCTBA MPUOOPOB KBAHTOBOM INEKTPOHUKH U
(bOTOHUKH

MeTOoIMKH TEXHUKO-3KOHOMHYECKOr 0 aHajIn3a U METOIbI IMPOTHO3UPOBAHUA
Pa3BUTH:A ITPOU3BOACTBA

TpeGoBaHus CCTEM MEHEKMEHTA

duznyecKue MPUHIUIBI PA0OTH MPUOOPOB KBAHTOBOW AIIEKTPOHUKH H
(bOTOHUKH

ba30Bble TEXHOJIOTNYECKUE MPOLIECCHI, HCIIOJIB3YEMBIE B IPOU3BOJICTBE
MaTepHaloB (BKJIKOYas HAHOCTPYKTYPUPOBAHHBIE MaTepHaibl) U MPUOOPOB
KBAHTOBOH 3JIEKTPOHUKH U (POTOHUKHU

HapaMeTpLI, CBOMCTBA 1 MOBEJCHNUE MaTepuajIoB 3HeKTpOHHOI>'I TCXHHUKU,
BKJIFOYas1 HAHOCTPYKTYPHUPOBAHHBIC MaTCPUAJIbI, B PA3JIMYHBIX YCIIOBUAX UX
9KCIUTyaTaluun

Texunuecknil aHTIIMHUCKUN A3BIK

Oco0ble ycIIoBUS I0ITyCKa K
pabore

Jpyrue xapakTepucTHKH




IV. CBeaenust 00 opranusanusix — pa3padoT4ukax npogecCHOHAJIbHOIO0 CTAHAAPTA

4.1. OTBeTCTBEHHAs1 OPraHU3alUA-Pa3pPadOTUHK

®ouna nHPPACTPYKTYPHBIX U 00pazoBarenbHbIX Tporpamm (POCHAHO), ropon Mocksa
I'enepanpHblii IUpPEKTOP Csunapenko Auzapeii ['ennagpeBuy

4.2. HamMeHOBaHMSl OpPraHU3aMii-pa3padoTYNKOB

1

3A0 «OIITOI'AH», ropon Cankt-IlerepOypr

2

@I'bY nayku @uznko-rexunyecknit ”HCTUTYT UM. A.D. Mo de Poccuiickoit akageMun HayK, Topos
Cankr-IlerepOypr

OI'BOY BIIO «Cankt-IlerepOyprckuii rocy1apcTBEHHBIN 3JIEKTPOTEXHUYESCKUN YHUBEPCUTET
«JIOTU» um. B.U. Ynesuaosa (Jlenuna), ropoa Cankr-IletepOypr

3A0 «Cgetnana-Onro3neKkTpoHuka», ropoa Cankr-Ilerepoypr

3AO «IlomynpoBoiHUKOBbIE TPUOOPHD», ropost Cankt-IlerepOypr

OAO «OIITPOH», ropox Mocksa

00O «Konnekrop Onrtukcy, ropoa Cankr-IlerepOypr

(e RN RNe YRV, NN

®I'BOY BIIO «Cankr-IlerepOyprekuii HallMOHaNbHbBIN HCCIIEA0BATENbCKUN YHUBEPCUTET
MH(GOPMAIIMOHHBIX TEXHOJIOTHIA, MEXaHUKH U ONTHKW», Topox CaHkT-IlerepOypr

AHO «HanuoHaabHOE areHTCTBO pa3BUTHS KBaM(DUKAIU», ropo MockBa




