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7
III. XapakTepucTuka 06061eHHBIX TPYXOBbIX (yHKIHIH
3.1. O606menHas TpyAoBas GyHKOUS

i IIpoBeneHre TEXHOMOIHYECKUX IIPOLIECCOB H
; KOHTPOJIb IapaMeTPOB 3KCIIEPHMEHTAIbHBIX

HanmeHoBanue . 06pa3oB MpuOOPOB KBaHTOBOMU 3NMEKTPOHMKU U Koz A Zapa?;e;; - 3
(bOTOHMKH Ha OCHOBE HAHOCTPYKTYPHBIX
. MaTepHaJIoB . L
[Tpoucxoxnexue
006061eHHOR TpYIOBOH OpuruHan X 3auMCTBOBAHO 13
(byHKIIHH opuruHana
Kon opurunana PeructpanyonHslit Homep
npoecCHOHaTBHOro
. CTanxapTa
" BosmoxHEIe : OnepaTop TEXHOJIOIHYECKOro 060pynoBaHus 4-ro paspsaa
- HAaUMEHOBAHUS ’ Texnuk-nabopanr II xareropuu
. DOTDKHOCTEH i
' Tpebopanus K - Cpennee npodeccHoHANTBHOE o6pa303aHne HpOFpaMMBI IO ATOTOBKH
| 06pa3oBaHMIO U - KBaTHQUIUPOBAHHBIX paboymx
| 00ydgeruro JlononauTenbHbIE IPOhecCHOHANBHEIE IPOTPAMMBI — IPOrPaMMBbI [IOBBIIIEHHS
| _ KBATUHKAIHH, TIPOrpaMMbI NPOGECCHOHATBHOM MEPENOATOTOBKH | L
TpeboBaHUS K OIBITY ~ OmBIT paBOTHI B JOIDKHOCTH OIIEPaTOpa TEXHOIOTHIECKOro 060pyI0BaHHS 5-T0

| mpaxTHecKo# paGoTHI - paspsiza, onbIT paboTHl KOHTPOJIEPOM JeTalell ¥ NpubopoB He MEHEe OIHOTO rofia
| Ocobbie ycmoBus fomMycka IIpoxoxaeHue 06g3aTenbHEX IPEIBAPHTEIBHEIX (IIPH IIOCTYIUICHHH Ha paboTy) |
' k paboTe [IEPHOAMYECKUX METUIIMHCKUX OCMOTPOB (00cne10BaHui), a TAKXKe
! BHEOYEPETHBIX MEAULIMHCKUX OCMOTpPOB (00cienoBaHuil) B nogsmxe,

; YCTaHOBIJIEHHOM 3aKOHoAaTenscTBOM Poccuiickoit @enepannn

OGyuenue oxpane Tpyaa

JlononHuTENbHEIE XapaKTEPUCTHKH
: : , - .
i HaumenoBanue Kon - HaumeHnoBaHue 6a30BOM IpyIIIs], JOJDKHOCTH (Tpodeccuu) mu
' JIOKyMEHTa e CIIELHANBEHOCTH
OK3 3111 TCXHHKH B 0671aCTH XUMHYECKHX U q)nanecxnx Hay4HBIX

' HCCIeOBaHHWH M MX IPAaKTHYECKOTO NPHMEHEHHSA
: 8171 OrnepaTops! aBTOMAaTHYECKHX COOPOYHBIX JIMHHH B
ETKC* 1§30 OrnepaTop TEXHONOTHIECKHX YCTAHOBOK 4-r0 pazj_gggg
§8 ATmnapaTyyK 0 MPOU3BOACTBY M XMMHYECKOH OYHUCTKE
ITOJIyIPOBOJHHKOBBIX MaTepHasloB (3— 6-# pa3psabl)
EKC5 - TexHuK

OKHIIO® 0502004 OnepaTop MHKpoaneKTpOHHoro IIPOM3BOACTBA




3.1.1. TpynoBas ¢pynxknus

I/I3Mepcm/1e [1apaMeTpoB HOJIYI‘OTOBBIX VposeHs ;
HamvenoBadue 9KCIIEpUMEHTATBHBIX 00pasIIoB, Kox A/01.3 (momyposens) | 3

perucTpalys pe3yIbTaToB H3MEPEHHH , ;  KBanHHUKALKK :

HCXOXIEHHUE
ITpo VKL Opurasan X 3aMMCTBOBaHO U3
TpyzRoBO# dyHKIHH OpuruHana
Konx opurunana PerucrpauuoHHsIi
HoMep
npodecCHOHANLHOTO
CTaHJapTa

Tpynossle geficTBus

Heobxomumele
YMEHHS

HeobxomumMele
3HAHUS

Hpyrue
XapaKTePUCTHKHA

Mexonepaniiongas BbIOOpKa ITOJMYTOTOBBIX IPHUOOPOB  COTJIACHO — YKA3aHHSIM
HHXXEHEPa-TEXHOJIOra

W3mepenue 3ajaHHBIX IIapaMeTpOB MPHOOPOB WM 3JIEMEHTOB MPHOOPOB U 3aHECEHHE
PE3YJIBTATOB B COOTBETCTBYIOLIHE PEECTPHI

Onpenensats pasMep HEOOXOIUMOM U JOCTATOYHOU BBHIOOPKHM IUTS aNeKBATHOH OLIEHKH
NapamMeTPOB TEXHOJIOTHIECKUX TIPOIECCOB H KaYECTBA BBITYCKAEMON POTYKITHH

[Tpou3BoauTs H3MEPEHHUS C Tpe6yeMOH TOYHOCTBIO
KoppexTHo 3aHOCHTh HHQOPMAIIHIO B IIPOTOKOJIBI KOHTPOJIS Ka4ecTsa

HHcTpykuuun no mpouexypaM KOHTPOJS KavyecTBa MPOIECCOB, NOJIYTOTOBBIX NpHOOPOB

Ha 3Tall€ UX U3roTOBJICHUSA
I/IHCTp}’KHI/II/I U mpaBuia II0JIb30BaHUA HBMCPHTeHBHOI/I annapaTypon

TpeGOBaHHsI K OQ)opMneHmo pabouelt JoxymeHTaluy B 061acTu CBOMX [OJDKHOCTHBIX
obs13aHHOCTEH

3.1.2. TpynoBas q)ymcmm

Haunmenosanue

IlpoucxoxneHue
TpyAoBO# QyHKUUH

TpynoBsle neAcTBASA

| BBIIOTHEHIE TEXHONTOTHYECKHX onepanuit : v [
pOBeHb &
MOHTAaXa YUIIOB B KOPITYC, MUKPOCBapKH :
; PIyc, P PKH, Kon - A/02.3 (nomyposeHs) | 3
. 3JTUBKY CIIEIMAJIbHBIX KOMIIAYHIOB U D ———

' TepMHYecKO# 06paboTKH

OpuruHan X 3auMCTBOBAHO W3 OpHTMHala

Peructpanuonnslii
HOMep
npodeccuoHanbLHOro
CTaHIapTa

Bri6op u3 6u011oTeKy MM BBOA 3aaHHON IIPOrpaMMBbl TEXHOJIOIMYECKOTO Ipollecca B
pabouuit pexuM poboTa-MaHHIIyIATOpa

BBI60p K3 MEHIO HJIKM BBOJ COTJIaCHO YKasaHHIM HHXCHEpa-TEXHOJIOra HEeOOXOIUMEIX
3Ha4YeHUH I'IapaMCTpOB TEXHOJIOTHYECKOT'O ITpouecca

3anycx TECXHOJOIM4YECCKOro Imponecca U NpPOBEACHHC 3aJaHHOTO0 KOJIHYECTBA HpO6HI>IX

Kox opurunana

. IUKJIOB
_ CBepka II0JTy4eHHBIX PE3yIbTaToB C TpeOOBaHHAMH CTaHIAPTOB KAueCTBa

- KOppeKTHpOBKa HapaMeTpOB MpoIlecca OO COOTBETCTBUS TpeGOBAHMSAM CTaHAApTOB

KagyecTBa
3&HYCK TEXHOJIOINYECKOro Ipornecca M BBIIYCK 3aﬂaHHOﬁ IMapTuH IIOJYTOTOBBIX H



Heobxonumelie
YMEHUS

Heob6xomuMmEele
3HAHUSA

Hpyrue
XapaKTEPUCTHKH

3.1.3. TpynoBas pyHkuus

Haumenopanne

IpoucxoxneHue
TpyROBO#H pyHKLHU

Tpynoseie
IEACTBUS

HeobxoauMele
YMEHHS

HeobxonuMmerie
3HAHUS

Apyrue
XApPaKTEPUCTUKU

TOTOBBIX IIPUOOPOB

BribupaTs ¥ BBOAMTR HpOrpaMMBI M IIapaMeTphl TEXHOJOTHYECKHX IPOLECCOB B
OIIEpPaTOPCKOE MEHIO TEXHOIOTMIECKOTO 060PYAOBaHHUS
KoHTponHpoBaTh  COOTBETCTBHE  TEXHOJIOTHYECKOTO
TEXHUYIECKOTO 3aJaHus

Cobimonats paBuia TEXHONOIMYECKOH THIHEHBI, TpeOOBaHMH CHCTEMbI MEHEDKMEHTA,
OXpaHbl 3M0pOBbs, OXpaHbl Tpyda M TpeOOBaHUH CHCTEMBI 3KOJOTHYECKOIo
MEHEe/DKMEHTa

[Ipou3BOIUTE CBEPKY pe3yNbTaToOB TEXHONOTHYECKHX HPOLIECCOB CO CTaHAapTamMyu
KayecTBa

3arycKaTh TEXHOJIOTHYECKHH IPOLIECC M KOHTPOIHPOBATH €I0 BEITONHEHHE
WHcTpykumu Ui 0epaTopoB TEXHOJIOTHYECKOro 060pyJ0BaHHSA

WHCcTpyKuMH 110 IPOBENEHHIO TEXHOJIOTHYECKHX IIPOIIECCOB

Homycky Ha OTKIOHEHHE IIPOIECCOB M PE3YJNBTaTOB IPOLECCOB OT 3TAJIOHOB,
NPHMEHEHHBIX B CTAaHapTaX KauyecTBa

npouecca  TpeOOBaHUSIM

- CIeIHATA3UPOBAHHON OUHCTKH,

_3aIMBOYHBIX cMecel , |

IToaroToBKa MaTepuanoB u
KOMILIEKTYIOIIMX JUISL U3TOTOBJICHUS
SKCIIEPUMEHTAIBHBIX IPHOOPOB IIyTEM

aBTOMATHYECKON XMMUIECKOU YpozeHb
. N . Kon A/03.3 (nomypoBeHb) 3
[IIa3MEHHOM X MHOM KBamMbRKaLIM

FOMOTEHH3AIHH U JETa3aliiu |

3a1IMCTBOBAHO U3
OpwuryHan X
OpHUruHana
Kon opurunana PeructpaunoHHsIil HOMEp
npo¢ecCHOHANLHOr0
CTaHgapTa

Odopmnenne TpebOBaHHS M INOJIyYeHHE MATEpHAIOB M KOMIUIEKTYIOIIMX Ha CKJaue
COrjlaCHO BEAOMOCTHU

HOHI‘OTOBKa MaT€pHUAIIOB H KOMIIJICKTYIOIMHUX COIVIACHO TEXHOJOTMYECKOM HHCTPYKOHHA
U C YYETOM COCTOSIHUS MaTeprajioB HA MOMEHT IepelayH CO CKana
3ampaBKka IOJAIONMX YCTPOHCTB TEXHOJOIHMYECKOro OOOpYIOBaHUS MaTepHajaMH U ‘
KOMIUIEKTYIOIIHUMH COIJIACHO TEXHOIOIMYECKOH HHCTPYKIIMH
Ogopmnars pabotyio JOKyMEHTAIHIO

CO6HIOIIaTI> COOTBETCTBHUC HUCIIOJIB3YEMBIX MaTEpHUATIOB Tpe6OBaHI/ISIM TEXHOJIOTHYECKHUX

Ofpamatbecs ¢ MaTepyuanaMd s IPOM3BOACTBA IpUOOPOB H TOTOBUTH HX K
HCIIOJIE30BAHHUIO

['oTOBUTE TEXHOIOrHYECKOE
oneparui

IIpaBuna opopmierus pabodeit JOKyMEHTallUH

WHucTpykiuu o paborte ¢ 060pyA0BaHHEM U ITPOBEICHHUIO TEXHOTIOTMIECKHX MIPOIIECCOB

O60py,IIOBaHI/Ie K BBIIOJHEHHIO TEXHOJIOMHYCCKHX



10

3.2. O6o0menHas TpyaoBas GpyHKIHS

hOﬂfO'beKa PELEITYPBI IUII IIPOBEACHUSA

1
|
TEXHOJIOTHIECKUX NIPOLIECCOB 3aJIH
HawumeHoBanue por1 BKH Ko B t YpoBeHs 4
cMeceit B KOpIIyca ¢ YCTaHOBJIEHHBIMH { KBanuGuKaLmy
9UIaMy ] A
Ipoucxoxenue ‘
o 3aHMCTBOBAHO U3
06061meHHOH Opurunan X
OpUrHHasa
TpynoBo# QyHKIHH
Kon opurunana PeructpauuoHnsIit
HOMep
npodecCHOHANLHOTO
P o . B CTaHiapTa
- BoamoxHEIe Wnxenep-nabopaHt
. HAMEHOBAHHUS Texnuk-nabopasrt I xareropun
1 v
- TOJDKHOCTEH ‘
. TpeboBanus k Briciuee o6pa3oBanue — 6akanaBpuar
, 00pasoBaHHIO U JomnonautensHble NpodecCHOHANBHBIE IIPOTPaMMBI — ITPOrPaMMBI TIOBBIIICHUS
| 00yYeHHIO . kBanuuKalyy, IPOrpaMMbl IPOPeCcCHOHAIBHON NEePEOAr0TOBKH
' Tpe6oBauus K OneIT npakTUdeckoi paboThl He MeHee 0OJHOTO roja TeEXHUKOM-nabopanToM 11
. OIIBITY KaTErOpUH MO NPOGUITIO HesSTEILHOCTH
i ~
! IpaKTUYECKOMH
_paborsr

{ Ocobsle ycnosuss  IIpoxokmeHHe 0653aTeNbHBIX IPeIBAPUTENBHBIX (IIPH IIOCTYILICHHH Ha paboTy) u
| momycka Kk paGote - HEPMOAMYECKHX MEIUUMHCKUX OCMOTPOB (0GCIIEN0OBaHHIA), & TAKKE BHEOUEPEIHBIX
| MEIUIUHCKUX OCMOTPOB (00ciefoBaHu#t) B IOPSAKE, YCTAaHOBIEHHOM

’ 3aKoHOJaTensCTBOM Poccuiickoit @eneparuu

: O6yuenwe oxpane Tpyaa

I[OHOJIHI/ITCIIBHLIC XapaKTCPpUCTUKH

! HaumenoBanue 6a30Bo# rpynibl, JODKHOCTY (ipodeccun)

HaumenoBanue noxymenta |  Kox

a ; WIN CHIENUaIBHOCTH .
- OK3 2111 ®u3NKH, XHMHUKHA U CIIENHMAIMCTBI POJCTBEHHBIX podeccit
; 3111 TexHuku B 061aCTH XUMUYECKUX U PU3HIECKUX HAYIHBIX
: HCCIENOBaHUN U UX NPaKTHYIECKOTO IPHUMEHEHUS .
- 3119 Texnuxu GuU3NIECKUX ¥ HHXKEHEPHBIX HalpaBleHUH '
] e v —— ~ AeATENBHOCTH, HE BXOJSAINE B PYTUE TPYTIILI

ETKC 8§29 Omneparop TEXHOJOTHYECKUX YCTaHOBOK 3-ro paspsna ‘
; § 25 VcnwiraTens peraneit u npubopoB 6-ro paspsja L
. EKC TeXHUK-Ta60paHT
A Wmxenep-nabopaut L o
. OKHIIO , 050401 KomTporep feTanei u mpu6opos
OKCO 1210104 MuxkpoasieKTpOHMKA U TBEPHOTENbHAS IEKTPOHUKA B

1210600  HaHOTeXHOJOIHSA
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3.2.1. Tpyaosas ¢pyuxuus

Pacuet penentyps! cMeceii B |

—
1

| !
COOTBETCTBHHU C TEXHUYECKUM i VposeHs i
HaumeHoBaHHE 3aJJaHHEM U ITOTOTOBKA TaOIHIIbI ‘ Kon B/01.4 [ (monypoBeH) P4
KOPPEKTHPOBOYHBIX JaHHBIX IS ; ! KBanupUKaLUH |
Tponecca IpATOTOBIEHHS CMeCeH I i Ji %
e Opmean X oo
Kon opurunana PerucTpaunoHHs1t HOMEp
npohecCHOHANBHOTO
CTaHAapTa
Tpynoseie PacueT penentypsl cMecell B COOTBETCTBHH C TEXHUUECKUM 33JJaHHEM
NeHACTBUS CoctaBneHne TaOnuuBl [JaHHBIX JUIS KOPPEKTHPOBKHM PpELENTYyphl CMeced mocie
NPOBENCHUS 3KCIEPUMCHTAIBHBIX TEXHOJOTMYECKUX IIPOIECCOB H HCCIEIOBAHUA
3KCIIEPHMEHTAIBHBIX 06pa3s1oB Npu6opoB
Heobxonumsre ITonp30BaTHCA MPOrpaMMaMH pacdeTa pelenTyphl cMecei
YMEHHSA Onpenenars Nojs JONMYCKOB Ha IapaMeTpbl CMeceid AN NpOM3BOACTBA INpPHOOPOB,
COOTBETCTBYIOIIMX TEXHUYECKOMY 33/JaHUIO
PaccuuThIBaTh U COCTaBIATH TAONUIBI JAHHBIX IS KOPPEKTUPOBKU PELENTYPhl cMecei
10 pe3yJbTaTaM aHajM3a IIPOOHBIX TEXHOJOIMYECKUX IPOLIECCOB
Heob6xonumele ITporpaMMeI pacyeTa cocTaBa cMecei
3HaHUA ITporpamMMel KOPPEKTUPOBKM PELENTYPEI CMECEH
KommaecTBeHHass oOneHKa BIUSHUS HW3MEHEHHS COCTaBa CMECH Ha IapameTpsl
H3rOTOBJIEHHOr0 Ipubopa
Hpyrue -
XapaKTEPUCTHKH

3.2.2. TpynoBas ¢pynkuus

IToaroroska 1ab0paTOpPHOTO

060pyJOBaHHS H H3MEPEHHS YpoBeHs |
HaumeHoBaHre Koa | B/02.4 (nomypoBeHb) ‘ 4
~ pu3mgecKux napaMeTpoB MaTepHaIoB KBATHpHKALHH |
_ Ha J1ab0paToOpHOM 000pYIOBAHHH
[poucxoxenue Opurunan X 3amMCTBOBAaHO M3 OpUIHMHANA
TPYZOBO# QyHKLHUH
Kon PerncrpaunonHssii
OpUrvHaja HOMep
npo¢ecCHOHANBHOTO
CTaHzaapTta
Tpynossie Hactpoiika u xanubpoBka U3MEPHUTEIBHON anmnapaTypbl, BEIOOp HEOOXOAUMBIX 3TANOHOB,
JeACTBUS KOHTPOJb UCIIPABHOCTH U YCJIIOBHUM XpaHEHHUS alIapaTyphl ¥ 3TAJIOHOB

Bribop maGopaToOpHOM OCHACTKM, IOATOTOBKA 3asfBKM Ha ee NpHOOpETeHHE WM

H3TOTOBJICHHE
Heob6xonumsie XpaHuTh, HACTPaUBaATh M KATHOPOBATh anmapaTypy, obpamarscs ¢ 3TaJIOHaMH, TOTOBUTh
YMEHHUS 00pa3Ilsl K U3MEPEHUAM

OneHuBaTh BIMAHIE BHEIIHUX (aKTOPOB HA NPOLECCH H3MEPEHAH
dopmynupoBaTh TpeOOBaHUS K U3MEPUTEILHONM OCHACTKE



HeobxomuMeie
3HAHUSI

Hpyrue

XapaKTCPUCTHKH
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yCTPOﬁCTBO H XapaKTCPHCTHKH HSMCPHTCHBHOﬁ arrraparyphbl
Brnusaue COIIYTCTBYIOIINX (i)aKTOpOB Ha TIpOICCChl U3MCPEHUS

MHCTpyKIMH Ha IIPOLECCH H3MEPEHHH

Cucrema JIOKYMCHTOO60pOTa OopraHus3allii M €IHHasd CHCTEMA KOHCTPYKTOPCKOfI "

3.2.3. TpynoBas ¢pyHKUMSA

HaumMeHOBaHUE

[Tpoucxoxnexue
TpynoBoi GpyHKIHK

TpynoBele neHcTBUS

Heobxomumeie
YMEHUA

HeobxoquMeie
3HaHUA

Hpyrue

XapaKTEPUCTUKH

' TlepBuunas MaTeMaTHIecKas 06paGoTKa
Ppe3yNbTaToOB 1ab0paTOPHBIX U3MEPEHHUI 1

3aUMCTBOBAHO U3

Opurusan X
opHruHana

1

: VYporeHs

| (noxypoBeHs) 4
| KBaTU(UKALHH

I Kon B/03.4

PerucTpauuoHHBIH HOMEp
npodecCHOHANLHOr0
cTaHnapTa

Kon opurunana

MaremaTtnyeckas o0paboTKa pe3yJbTaTOB HU3MEPEHHH C Y4YETOM almapaTypHBIX

XapaKTEPUCTHK U YCTIOBHH H3MEPEHUH 110 JAHHBIM IPOTOKOJIOB U3MEPEHUH
BHecenne uHpoOpManuu B 0a3pl JaHHBIX, HEOOXOIMMBIX U PAacyeTOB DPELENTYpHI
3aTMBOYHBIX KOMIIAYHJOB ¥ IIapaMETPOB TEXHOJIOTHYECKHUX IIPOLECCOB

OG6pabareiBaTh  pPE3yNBTATHI

HSMCpCHHﬁ B COOTBETCTBHH C KEUII/I6POBO‘-IHI>IMI/I

IapaMeTpaMy annaparypsl ¥ YCIOBUAME H3MEPEHUH
IIpou3BOMHUTE CTATUCTHYECKYIO 00pabOTKy HHPOpMAUUH
KoppexTHo 3aH0CHTE HHOOpMaNHUIO B 623! JaHHBIX
CucTeMHbIE H BHECUCTEMHBIE EMHHUIB! H3MEPEHUS

HpaBnna nepeBolia €ANHUL U3MEPECHUS MHBIX CHCTEM CIAMHHIIBI cucremsl CU

[Mponenypsl coxpaHEHUs

3.3. O600menHas TpyAoBas PyHKIHS

HaumMeHnoBanue

IIpoucxoxaeHue
06006meHHOH!
TpynoBoi GyHKUIMH

i Bo3MOXHBIE
HauMEHOBaHUS
- DOIDKHOCTEH

. TpeGoBanus K
| 00pa3oBaHUIO U
 obyenmo.

OpHUTHHaJIa
00paboTaHHBIX MaTePHAIOB B 6a3bl JAHHBIX

- Pa3pa60TKa BapHaHTOB CHENMPUKALIUY 1L
' IPOM3BOJCTBA MPUOOPOB KBAHTOBOM

' QJIEKTPOHUKH B GOTOHUKHI HA OCHOBE

. HAHOCTPYKTYPHBIX MaTepHaIoB

IIPOTOKONA I/I3MCPCHI/II>1 51 3aHECCHHUA
YposeHs |
Kox C KBaNHUKALHH | 5

3auMCTBOBAHO U3

Opurusan X
P OpHIHHANE

Wmxenep-texHouor I xareropun
Hmxenep-rexnonor I1 xareropuu

L — - — e 2 ¢ -

Briciiee o6pa3oBanue — 6akanaBpuar

PerucrpaluiOHHLIA HOMED
npodecCUOHaNbHOro
CTaHJapTa

Kon opurunana

HOHOJ’IHI/ITCJIBHBIC HpO(beCCI/IOHaIII:HBIe IIporpaMMmBbl — IIpoOrpaMMBbl ITOBEIIICHUSA
N KBaJII/I(I)I/IKaI_I_I/II/I,_ porpamMmMel HPOSPCCCPIOH&HBHOIZ nepenoAroToBKH
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H
i

i

TpeboBanus x
OIIBITY
MIpaKTUYECKON
paboThl

Be3 omnbiTa npakTudeckoi paboTel

i

Oco6r1e ycnoBus
Jorycka K pabore

" TIpoxoskIeHHe 063aTeNbHBIXK NPEIBAPUTENBHBIX (IPH TIOCTYILIEHHH Ha paboTy) U

' IEPHOJMYECKHX MEIUIMHCKHAX OCMOTPOB (06C/IeI0BaHMM), 4 TAK)KE BHEOUEPEAHBIX

| MEOWIIMHCKUX OCMOTpPOB (00cie10BaHui) B IOPSIKE, YCTaHOBIECHHOM
3aKoHonaTenbcTBOM Poccuiickoit enepannn

i
H

. OGy4enue oxpane Tpyaa
JlonoHUTENbHbIE XapaKTEPUCTHKH
Haumenosanue Koxn I HaumenoBanue 6a30B0# rpynnbl, ODKHOCTH (IpodeccHn) WM
. JPOKyMeHTa | _ _ _ - CHEIHATBLHOCTH
. OK3 2149 ApXHUTEKTOPBI, HHXEHEPHI U CIIEIUATHCTBI POJCTBEHHBIX
! npogeccuif, He BOMIEAIINE B IPYTHEe IPYIIIIBI
g 1211 ®u3uKy, XUMHKH M CHEIUATHCTEl POJCTBEHHBIX Ipodeccu
- EKC - 1 - Mmxenep
- OKCO | 210104 MHKpO3JIEKTPOHHKA H TBEPAOTENbHAS JJIEKTPOHUKA
1 210600 HanoTexHonorus
3.3.1. TpynoBas pyHKIUSA
| Pyi(OVEOJ.ICTBCS paGOfOﬁ 11aGOPAHTOB 1 | ~ Yposens [
Haumenopanue OIIEPaTOpOB Kon C/01.5 (nogyposeHs) 5
o KBaluukaumy |
IMpoucxoxnenue 3aMMCTBOBaHO U3
TpyIoBol QyHKUMH Opurusar OpHrvHana
Kon opurunana PerucrpaunonHelit HoMep
npoheccUoHaNbHOro
CTaHIapTa
Tpynoseie QopMyIHpPOBaHHE TEXHUYECKOTO 33JaHUSA Ha MPOBEICHUE JaOOPaTOPHBIX U3MEPEHUM IIIA
JeicTeus 7a60PaHTOB ¥ KOHTPOJIb €70 MCIIOJHEHUs. ¥ COOTBETCTBHS YTBEPKACHHOH npoueaype
CocTaBneHHe  TEXHOJOTHYECKOTO  JHMCTa  JUIi  ONEpaTopoB  Ha  NPOBEAEHHUE
9KCNIEPUMEHTATBHBIX TEXHOJOTHYECKUX [IPOLIECCOB X KOHTPOIIB €ro COOMIONCHH S
Heobxonumele OmnpenensaTs JIOTHYECKYIO IIOCIEJOBATEILHOCTh H3MEPEHHs IapaMeTpOB MAaTepHaloB,
YMEHHUS TEXHOJIOTMYECKUX ITPOIIECCOB ¥ M3TOTOBIIIEMBIX IPHOOPOB
KOHTpONHMpPOBATh COOTBETCTBHE TEXHUYECKOTO 3afaHHMs TPeOOBAHHSAM IONHOTH M
JIOCTOBEPHOCTH OXHIAEMBIX PE3YIILTaTOB
KonTpomiposars 060CHOBAHHOCTH PaCX0OI0BaHHS PECYpCOB
CocraBnsaTh TEXHHYECKHUE 3aJaHUs Ha IPOBE/IEHHE 1a00PaTOPHBIX H3MEPEHUH
KoHTpomupoBaTs TOYHOCTH HCIIOHEHMS TEXHUIECKUX 3a/laHiH
Heobxomumele MeToap! pa3pyIAOMEro ¥ HEPa3pyIIAOMEro KOHTPOJIA
3HaHHA ITpapmta opopmnenus pabouel TOKyMEHTAIUA OpraHU3aIiK
HPI/IHHI/IHH ¥ METOJIBI YIIPABJIEHHs IEPCOHATIOM
JIOJDKHOCTHBIE HHCTPYKIIHH
_ TpeGoBaHus CUCTEMB! MEHEDKMEHTA OXPAHBI 3J0POBBS M OXpaHE! TPyZa
Jlpyrue -

XapakT CPUCTHUKH
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3.3.2. TpynoBas pyHkuus

Pa3paboTka nporpaMM pacdera peenTypsl : VposeHs
HammeHoBaHze KOMIIO3HMLIMOHHBIX MaTEPHAIOB U PEXUMOB  Kox C/02.5 (moxypoBeHs) 5

[IOJICOTOBKH 3aJIMBOYHBIX KOMIIAYHJIOB : KBaNM(UKALHA
HpOI/ICXOv)KlIeHHe OpuruHan X 3auMCTBOBaHO U3 OpUTHMHANA
TpyZOBOH QyHKIMM

Kox opurunana PeructpauuoHHb1i
HOMeEp
npo¢ecCHOHANBEHOTO
CTaHlapTa

Tpynossie
JIeHCTBHUS

Heob6xonprmeie

YMEHHUS

Heobxomumere
3HAHUS

Apyrue
XapaKTePUCTHKH

PaspaGoTka nporpaMMbel pacdera peLEenTypsl KOMIO3MUMOHHBIX MAaTephaioB B
3aBHCHMOCTH OT THIIOB BRIOHPAEMbIX AKTHBHBIX MAaTE€PHAJIOB ¥ ONITHYECKHX CPEX
Pa3spaboTka mporpaMMsI pacyera peKMMOB IIOJTOTOBKH 3ATHBOYHBIX KOMIIaYHJIOB
PazpabaThiBaTh IpOrpaMMBl pacyeTa IapaMeTpoB MPOEKTHPYEMBIX NpPHOOPOB B
3aBUCHMOCTH OT CBOMCTB IIPUMEHSIEMbIX MaTepHaIIOB

Pa3pabaTeiBaTh mpOrpaMMbl PEXXHMOB MOJATOTOBKH 32IHBOYHBIX KOMIIAYHIOB C y4ETOM
(U3IYECKHX MPOLECCOB, TPOTEKAOIIMX B IIPOIECCE IOATOTOBKH M XPAHEHUS KOMIIO3ULIMH
dusugeckre CBOKCTBA NPUMEHIEMBIX MaTePHaJIOB

3¢ ¢dexThl B3aUMOJEHCTBHS COCTABIISIONIMX B KOMIO3UIIMOHHBIX MaTepHaax

OddekTs! nerpaganEi MaTepHaOB IPH IPOBEIECHUM TEXHONOTHYECKHX IPOLECCOB H
IPOIECCHI CTApEHUS TOTOBBIX IPUOOPOB

3.3.3. TpynoBas pyHKkuus

HaumMeHoBaHUe

[Mpouncxoxaenue
TpyZROBOi GyHKIMH

Tpynoseie
JeHCTBUS

HeobxonuMmble
YMEHUS

HeobxonumMmbie
3HAHUS

" Hpyrue
XapaKTEPUCTHKU

ITonr6op pe3epBHBIX BapHAHTOB VposeHb
cnenuuKanyy UIg ciydaeB c60s MOCTaBOK “Kon  C/03.5 (nomypoBeHs) 5
MM MHBIX 06CTOATENECTB Hope-Maxopa ' KB UKaLMK .
3auMCTBOBAHO u3
OpuruHan
opUruHana
' Kon opurunana PerucTtpalmOHHbIH HOMED
npogeccHOHATLHOrO
CTaHJapTa

[lepenaua OTBETCTBEHHHIM HCIONHHTENSIM pa3palOTaHHBIX BapUaHTOB CleUH(HKALKHU
IUIS aHaJIK3a ¥ COrJIaCOBaHHUs COracHO OU3HEC-NPOLECCY

ITporHo3upoBaTh HW3MEHEHHE YCIOBHMH IIPOM3BOACTBA IIPH H3MEHEHHMH CHTYallH C
MIOCTAaBKaMM MAaTEpPHATOB U KOMIUISKTYIOIIUX M B CIIy4ae BBIHYXXACHHOTO H3MEHEHHS
9aCTH TEXHOJIOTHYECKHX IIPOLECCOB MM 060pY10BaHHU

OneHuBaTh H3MEHEHHE Ce0ECTOMMOCTH HPOM3BOIMMBIX HPHOOPOB IPY HU3MECHEHHH
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3.3.4. TpynoBas pyHKIUSA

Hamvenosanue

IpoucxoxneHune
TPYHOBOH QYHKIIMH

Tpynoseie
JEeACTBHA

HeobxomuMele
YMEHHS

Heob6xonuMeie
3HAHUSA

Hpyrue

XapaKTEpPHCTHKH

r

- Paspa6oTka onTuMansHOR crienyupuKanum
JULL IPOM3BOACTBA IPHOOPOB KBAaHTOBOH

' ANIEKTPOHUKHU ¥ HOTOHHMKH Ha OCHOBE VposeHs
' HAaHOCTPYKTYPHBIX MaTE€pPHAJIOB MO JaHHBIM  Kon C/04.5  (momyposen) 5
- 9KCTIEPUMEHTAIBHBIX HCCIIEIOBAHUH 1 KBaTHHKALIK

pe3yJibTaTaM aHalIHu3a KOMMEPYEeCKOH

- MHGOpMaIIH

X 3arMCTBOBaHO U3
OpHUrvHana

Opuruxan

PeructpauyoHHbIi HoMep
npodecCHOHaNBHOIO CTaHAApTa

Kon opurunana

CocraBneHne makera BapHaHTOB CIENU(UKAINE MATEpHATIOB JUI1 IIPOHM3BOJACTBA
TpebyeMBIX BepcHil npubOOpPOB KBAaHTOBOH JJIEKTPOHHKH H (POTOHMKM Ha OCHOBE

OnTtumuzanus BeIGOpa cnenuUKAIUM C Y4eTOM CceOecTOMMOCTH HpubopoB U
O0COOCHHOCTEH TEXHONOTHMYECKHX IHPOLIECCOB B  YCIOBUSIX CTAOMIBHOTO pHIHKA
n0TpebIieHNs U CTaOMIBHBIX IIOCTABOK KOMIUIEKTYIOIIMX ¥ MAaTEPHalioB
CocTapnaTh cHeNU(pUKALKIO B COOTBETCTBHH C TEXHUYECKUM 3alaHUEM

PaspabarbiBaTh paziuuHble BapHAHTHl CHENM(pHUKAUMHM TEXHUYECKMM TpeOOBaHHMSIM Ha
IUTAaHUPYEMBIE K TIPOU3BOJACTBY IPUOOPEI

TexHuueckne XapakTEepUCTHKU CYMECTBYIOIIUX HAHOCTPYKTYPHBIX MAaTepHaroB M
KOMIIOHEHTOB -

Brmsnue TexHONMOrHYECKHX (AaKTOPOB Ha JErPaJalliio MaTEPHAIOB

IIporno3nas uH(pOpMaIKs 0 PEIHKY MAaTEPHAJIOB X KOMIIOHEHTOB

IlpaBuna 0QopMIIEHHS TEXHONOIHYECKUX TOKYMEHTOB

3.3.5. TpynoBas pynkuus

HanmenoBaHue

ITpoucxoxaeHue
TpYROBO# pyHKUMH

Tpyznossle
HeHcTBHS

Heobxogumrle
YMEHHS

VYpoBeHs [

' Co3ganue 6a3bl JaHHBEIX O QH3MYESCKUX
| CBOMCTBaxX ¥ TEXHOJIOTHYECKUX OCOOEHHOCTIX Kon C/05.5  (nomypomeHs) 5
KBaTM(HUKaLUH

3aKMCTBOBAHO U3

Opurrusan
P X opuryHana
Kon opurunana PeructpaunoHHsli HOMEp
podecCHOHANBHOTO CTaHAapTa
Onpenenerme CTCIICHHU JOCTOBEPHOCTH PE3YNBETATOB IKCIIEPUMEHTATIBHBIX

HCCIIeIOBaHUM U COCTAaBJIEHUE PEECTPa NAPaMETPOB HAHOCTPYKTYPHBIX MaTepHAIIOB

IMoaroToBka peecTpa HONMYCTUMBIX 3HAUEHUH (QH3MIECKHX BO3AEHCTBHIA Ha IpOIIEAIINEe

UCIIBITAHUS MaTepHalbl W KOMIUIEKTYIOIME IS pa3paboTKH TEXHOJOTHYECKHX
_ TIPOIIECCOB

OneHrBaTh JOCTOBEPHOCTD PE3yIBTATOB MIPAMBIX U KOCBEHHBIX H3MEPEHUH

®dopMupoBaTh M IPEACTaBISTh pPe3ylbTaThl SKCIEPUMEHTOB B BHIE, YAOOHOM i
TOCIIEAYIOMIETO HCII0Ib30BaHMs
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Heobxonumeie " Metomsl 06paGoTKM H JOKYMEHTHPOBAHHS pe3YJIbTATOB H3MEPEHHs [1apaMeTpOB
3HaHUA OJJHOPOJHBIX, KOMIIO3UIMOHHBIX ¥ HAHOCTPYKTYPHBIX MaTepHaoB
Texnuyeckue XapaKTEpHCTUKY IPUMEHAEMOM aNapaTypsl
Hpyrue -
XapaKTEPUCTHUKH

3.3.6. TpynoBas ¢pysxuns

OKcnepuMeHTaNbHas IpoBepKa BEIOPaHHBIX

TEXHOJIOTMYECKIX PEIIeHUH IPOU3BOACTRA - VposeHb
HaumeHnosauue npuOOPOB U HCCIEIOBaHUE TapaMETPOB Kon  C/06.5 (nomyposens) 5
kBanupHUKalU

HaHOCTPYKTYPHBIX MaTe€pHajoB B

[poucxoxaeHue 3aUMCTBOBaHO U3
. Opurunan X
TPYZHOBOH QyHKLH OpUruHana
Kon opurunana PerucrpalonHsiit Homep
MpogeCCHOHANBHOTO CTaHIapTa
Tp}’I[OBI:IC P a3pa60TKa IporpaMMel IIPOBENCHUS IKCIIEPUMEHTOB B COOTBETCTBHH C YTBCpX(HCHHOﬁ
HCﬁCTBHH MCTOEHKOﬁ I'IpOBCPKPI TEXHOJIOTHYCCKHX HEOHCCCOB

CocraBjieHHe IepevyHs IapaMeTpoB, MOMUICKAIIUX KOHTPOIIO M M3MEDPEHHIO IIpH

OpraHuzanuss ¥ KOHTPOJIb  JKCIEPHMEHTAIBHOM  IPOBEPKM  pa3spaboTaHHBIX
TEXHOJIOTMYECKUX TIPOLIECCOB
Heob6xonumele Onpenenarts KioueBsle (GakTopbl QU3NYECKUX NPOLIECCOB M IApaMETPBl MCCNENyEMBIX
yMEHHUS MaTepraioB

Heobxomumsie Teopus nuaHupoOBaHUs IKCIIEPUMEHTA
SHaHHMA MeToavka KOHTPOIIA TAPAMETPOB HAHOCTPYKTYPHBIX MaTePHAIOB

Hpyrue -
XapaKTePUCTHUKH

3.4. O000meHnHasi TpyAoBasi PyHKIMSA

| PazpaboTka u 060cHOBaHME TEXHHUECKUX |
Haumenosanue ' Tpe6OoBaHMI K MOJIEPHU3AIMH Koxn D YposeHb | 6

TP AEp . 1 KBIMOUKALUY

. TEXHOJIOTHYECKUX JMHHH !

Ipoucxoxaenue
0606mesHON TpynoBo#i OpuruHan X 3anmcTBOBaHO 13
OpHUTuHaIa
byHKIUU
Kon opurunana PerucrpaliioHHbIH HOMEp
npodeccHOHAIBHOTO

U i : CTanjapTa
- Bo3moxHBbIE HauanpHuK ucciieoBaTesekoi 1abopaTopun
- HaUMEHOBaHUs Crapuuii HHXeHep
. JOJDKHOCTEH . Mmxenep-rexnonor I kareropuu
i TpeboBanus | Beiciee o6pasoBanue — GakanaBpuar

| o6pasoBanuio ¥ | JIONONHHUTENbHBIE IPOGECCHOHANBHEIE IPOTPAMMEL — IIPOrPAMMBI TIOBBIIEHHS
| 0OyderHmIo | KBTH()UKAIMH, IPOTPaMMBI IPOGECCHOHATBHON HEPEHOTOTOBKH
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TpeboBanus x
OIIBITY
[IPaKTHYIECKOHI
paboTsl

OmBIT IpakTHIecKoit paboTEl He MEHee TpeX JIET B JOJDKHOCTH HHXXeHepa-TexHoora |
KaTeropuu

- Ocobble ycrnoBust

[TpoxoxaeHue 06g3aTeNBHBIX IPEIBAPUTENBHBIX (IIPX OCTYIUIEHMH Ha paboTy) U

| IoIycKa K paboTe | MepHOAMIECKUX MENUIIMHCKHX OCMOTpPOB (06Caen0BaHmi), a TAKKe BHEOUEPEMHBIX

s
i
i

MEIUIIMHCKHIX 0CMOTpPOB (06cneIoBaHuii) B TOPSAKE, YCTAHOBIECHHOM 3aKOHOATENLCTBOM
' Poccutiickoit Penepanuu
| Obyuenue oxpaHe TpyzAa

¢
!

!

!__

I[OHOJIHI/ITCJIBHI:IC XapaKTECPUCTHKH

HaumeHnoBanue 6a30B0it IpyIIIbL, JOIDKHOCTH (TIpodeccun) uiu

| ;
i HamMeHOBaHHe TOKyMEHTa | Kon
S S , CennalbHOCTH -
OK3 L2111 - OU3HKY H aCTPOHOMBI
02113 XUMUKH
: v - AHM]
t EKC - HayansHuK HCCIIEN0BATENLCKOM T1abopaTopun
- Unxenep
S — _ ROECD - , I
OKCO ( 210104 MUKpO3IEKTPOHHKKA ¥ TBEPAOTENbHAS 3IEKTPOHHUKA
210600 Hanorexnonorus
3.4.1. TpynoBas ¢pyHKIHS
f - 1 — ———
INoxroroBka u 0QopMIIEHHE TEXHUKO- v l
OBEHb
- 3KOHOMHYECKOro 060CHOBaHUS P
HanMeHosanue Kon | D/01.6 (nonypoBeHs) . 6
- TEXHOJIOTHH 3aMJIaHUPOBAHHBIX K KBATHORKALHH '
| IPOM3BOJCTBY NpUGOPOB B | o
l'Ipoucxogxnex—xne Opwrunan ¢ 3aUMCTBOBAHO M3
TpynoBo# QyHKLMH OpuruHana
Kon opurunana PeructpauroHHblit HOMEp

Tpynosle
neHcTBUSA

Heobxonumele
YMEHHUS

HeobxomumMmeie
3HAHWS

Apyrue
XapaKTEePUCTHKA

ﬂpO(beCCHOHaJTLHOI‘O CTaHzapra

[TpoBeneHHE TEXHHKO-5KOHOMHYECKOTO pacdera M COCTaBJIEHHWE CMETBI PacXofloB Ha
BHEJIpeHHE pa3pab0TaHHOM KOHIIETILMH IPOU3BOACTBA

Odopmienne u mepefiada Ha COIJIaCOBAHHE TEXHHKO-3KOHOMHYECKOTO OOOCHOBAHHS
TEXHOJIOTHH IIPOM3BOJICTBA IPUOOPOB

O60cHOBEIBAaTh BEIOPAHHBIE TEXHOJOTHYIECKHE PELICHHS

[InanupoBaTh IpOLECC BBHIIONHEHUS paboT B COOTBETCTBMH C TPEOOBAHWSMH CHCTEM
MeHEDKMEHTa KauecTBa

PaspabaTpiBaTh  TEXHHKO-5KOHOMHMYECKHE OOOCHOBaHMS B  COOTBETCTBHH  C
OhopMIIATh TOKYMEHTAIIMIO B COOTBETCTBHM C TOCYJapCTBEHHBIMH M BHYTPCHHUMH
cTaHJapTaMH »

Ba3oBble  TEXHONOIMYECKHE IPOLECCEI W TEXHOJOTHYECKoe  00OpynoBaHwue,
HCIONb3yeMblE B IIPOM3BOACTBE HAHOCTPYKTYPHPOBAHHBIX MaTEpHAIOB U IpUOOPOB
_ KBaHTOBOH 3/IEKTPOHUKH U QOTOHUKH

- MeTOMMKH NpOBENEHHUsS TEXHUKO-IKOHOMHYECKUX MCCIENOBAaHMH IIPU IIPOM3BOJCTBE
_ BBICOKOTE€XHOJIOTHYIHOH IIPOITYKIHH

TpeGoBanus cucTeM MeHEDKMEHTA Ka4eCTBA



3.4.2. Tpynosas pyHKUHS

Haumenopanue

[poucxoxaenue
TpyROBOH (HYHKUMH

Tpynossie
neHACTBUSA

Heob6xonumere
YMEHHUS

Heobxomumeie
3HAHUS

Apyrue
XapaKTePUCTHKH

f
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Pa3paboTka TeXHHUECKUX TpeOOBaHHi K
MOJIEpHHM3aIlUM TEXHOJIOTHYECKUX JTHHUH

VpoBeHb .

C HEJIBIO peali3allii KOHUCIIIIUH

Do p Kox D/02.6 (nomypoBeHs) 6
ITPOU3BOACTBA U OIITHMH3AIIHUH KBATH cbuxaum

- TEXHOJIOTHYECKHX IIPpOLECCOB C YYETOM

OpurnHan X

3aUMCTBOBAHO U3 OpUrvHajia

Peructpaumonssiit
HOMEp

npodecCUOHATLHOTO
CTaHaapTa

Onpenenenue nepeyHst HEOOXOAUMOr0O TEXHOJIOTHYECKOr0 000pYIOBAHUS U OCHACTKH B

COOTBETCTBUH C IPUHSITOM KOHIENIMEH IPOU3BOACTBA

PazpaboTka TpeGoBaHMHA K TEXHHYECKHM IapaMeTpaM

060pyJOBaHHUS U TEXHONOTHYECKUX YIaCTKOB

Paspaborka TexHMYeckux TpeOOBaHME K JOIOJHHUTENBHBIM PAacXOIHBIM MaTepuaiaM U

OCHACTKE

PazpaboTka TexHM4YeCKHX TpeOOBaHME K MOJEPHM3AIMM TEXHOJOTHYECKHX JHMHHHA B

9acTH TpeOOBaHUM CHCTEM MEHEKMEHTA KaueCcTBa

PaszpaboTka TexHMyeckux TpeOOBaHHN K MOIEPHH3ALMM TEXHOJOTHYECKHX JMHHUMA B

gacTH TpeOOBaHUM CHUCTEMBI MEHEIKMEHTa KayecTBa, CHCTEMBI SKOJOTHYECKOro

Kon opurunana

OTACHBHBIX  COMHHIL

. MCHEDKMCHTA H CHCTEMBI MEHEDKMEHTA OXPaHbl 3N0POBbs U OXpaHbl TpyJa

,,,,,

P a?tpaﬁaTLIBaTL TCXHHICCKHC 3aJlaHHs Ha MOACPHU3AINIO TEXHOJIOTHICCKUX YIaCTKOB

[Ipou3BoauTe  IOHCK,  AQHAIH3UPOBATH  XapaKTEPUCTUKH  TEXHOJOTHYECKOTO
obopyIOBaHHS M COCTAaBIATh chenupuxanuoo oO0OpYyINOBAaHHS H OCHAacTKH B
COOTBETCTBHH C TPeOOBAHUSMH CHCTEMBI 3KOJIOTMYECKOTO MEHEIKMEHTa M CHCTEMBI
MEHEIKMEHTa OXPaHbl 3I0POBbS H OXPaHEI TPyHa

ABanM3MpoBaTh CBOMCTBA PACXOAHBIX M KOMIUIEKTYIOIIMX MaTepHaloB M COCTaBIIATH
cnemudukanuio Ha 000pyAOBaHUE IJIS UX XPAHEHUS B COOTBETCTBHH C TpeOOBaHHIMH
IIPOM3BOMUTENS M TPeOOBAHMAMHU CHCTEMbI SKOJOTHYECKOTO MEHEIKMEHTA ¥ CHCTEMEI
MEeHEKMEHTa OXPaHBbI 3J0POBbs M OXpaHbI TPyAa

BazoBble  TeXHONOrHMYeCKHe IPOLECCEl M TEXHOJOrWyeckoe  06OopyNOBaHUE,
HCTIONb3yeMble B MPOU3BOACTBE HAHOCTPYKTYPHPOBAaHHBIX MAarTepHalloB M IPHOOPOB
KBaHTOBOM 3JIEKTPOHUKH U QOTOHUKU

TpeGopanus CHCTEMBI MEHEDKMEHTA Ka9eCTBA

TpeboBaHusS CHCTEMBI 3KOJIOTMYECKOr0 MEHEKMEHTAa M CHCTEMBI MEHEKMEHTa
OXpaHbl 310POBbA M OXPAHLI TPYJ2

PykoBomsamme Marepuansl 1o pa3paboTke H  OQOPMIICHHIO TEXHOJOTHYECKOH
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3.4.3. TpynoBast pynxuus

: HOI[FOTOBKa H COIIaCOBAHHE KOMIIJIEKTa
JOKYMEHTAIWY 110 TpeajiaracMbIM K v
OBEHb

Haumenosanue 2ii’iiiﬁf:;g;:ﬁf;l32?;?13;2;22);? cecam Kon  D/03.6 (l'lr()JIlypOBeHb) 6

| . KBaJIUUKALIIY

- CMEXHBIX IOAPA3ACIICHUH COIJIaCHO

i GHBHCC-HPOHCCCY CUCTEM MCHEIKMCHTA : :
TIpoucxoxaenue Opurmman X " 3aMMCTBOBAHO K3
TpynoBo# (GyHKIUU OpHTHHANA

Kon opurunana PeructpaumoHnHsi#t HOMep
NpoecCHOHANLHOTO

Tpynossie
JecTBUA

Heobxomumzie
YMEHUS

Heobxonumsle
3HAHUS

Apyrue
XapaKTEPUCTUKH

CTaHJapTa

IToarotoBKka IPOEKTOB  OOKYMEHTOB:  OIIHCaHHS  TEXHOJOTHYECKHX  IIPOLIECCOB,
ONTMMHM3MPYEMBIX HIM IIOUISKANIUX BHENPEHUIO; OIMMCAaHHUA HEOOXOZUMOro HOBOIO
obopynoBaHus; TpeOOBaHMH K KBaTH(UKAIMU IIepcoHaNa; TpeboBaHUH K HHbpacTpyKType
oprasu3aluy

CornacopaHue IONrOTOBIEHHOIO IIaKeTa JOKYMEHTOB €O CIyX0aMH H OTZelaMu
OpraHM3allid Ha [peAMET COOTBETCTBHA TpeOOBaHHAM, TEXHHYECKHM BO3MOXHOCTSIM
IIPOU3BOACTBEHHOM 30HBI H HHXXEHEPHBIX CHCTEM OpraHH3aliH

Pa3pabaTeIBaTh KOMIIIEKT TEXHOIOTHYECKOH JOKyMEHTAIUH

I'oToBHTE 060CHOBAHHS IS IPHHSATHS COTIACOBAHHBIX PEILICHHH

ba3oBble TEXHOJIIOTHYECKUE MPOLECCH U TEXHOJIOru4eckoe 060py1oBaHue, UCIIONb3YEMBIE B
IIPOM3BOCTBE HAHOCTPYKTYPHPOBAHHBIX MaTEPHAIOB U IPHUOOPOB KBAHTOBOH JJIEKTPOHUKU
1 QOTOHUKH

3.4.4. Tpynosas pyHKIusA

HammenoBanue

ITpoucxoxaenue
TpynoBo#t GyHKLUH

TpynoBeie
JIEACTBUA

Pa3zpaboTka METOAUK U TEXHUYECKOE !r
PYKOBOJACTBO 3KCIIEPUMEHTAILHON [IPOBEPKOH VpoBeHb ]
TEXHOJIOTHYECKUX MIPOLECcCOB U HccaenoBanueM Kon  D/04.6 (momyposeHs) | 6
[apaMeTpoB HaHOCTPYKTYPHPOBAaHHBIX KBaNH(UKALMY |
MaTepHAIIOB i._
Opurunan X 3auMCTBOBAHO U3 OpHIMHANA
Kon opurunana PerncrpaumosHsIit
HOMep
npoecCHOHANLHOTO
CTaHiapTa

Cormocrasienue nepeds U TpeOyeMoH TOYHOCTH HM3MEpEHUH NIapaMeTpoB HCCIENYEMBIX
MaTeprajioB ¥ MpPOLECCOB C BO3MOXHOCTSMH aHATHTHYECKOH 0a3pl OpraHM3alldd H

CornacoBaHre BO3MOXXHOCTH HCIIOJIB30BaHHSI AHAIUTHYECKOrO O60pYJIOBaHI/ISI CTOPOHHHX

OpraHu3aIui

Pa3paboTka METOOWK H TEXHHYECKOE PYKOBOACTBO IKCIEPHMEHTAIBHONW [IPOBEPKOH
TEXHOJIOTHYECKHMX IIPOIECCOB M MCCICNOBAaHMEM  MapaMeTpoB  HAHOCTPYKTYPHBIX
MaTepHaJIOB
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ITomaua 3asBKM Ha 3aKynKy oOGOpYHOBaHHUS IJIs IPOBENCHHS H3MEPEHHW/HCIBITAHHHM B
COOTBETCTBHH C TpeOOBAaHUAMHU IrOCYJapCTBEHHBIX HOPMAaTUBHBIX JOKYMEHTOB
KOHTpONh HCHONHEHHs TEXHHYECKOTo 3aJaHMs Ha IIPOBEJCHHE H3MEPEHHH H IIPOOHBIX
TEXHOJOTHYECKHX IIPOIECCOB
[MpunaTie pemeHus O BO3MOXHOCTM NpPHMEHEHHsS HCCIEeNOBaHHBIX MAaTEepHAIoOB H
TEXHOJIOTHIECKUX IPOLECCOB B IIPOM3BOACTBE IIPUOOPOB KBAaHTOBOM JNIEKTPOHHKH H
(OTOHMKY Ha OCHOBE HaHOCTPYKTYPHPOBAHHAIX MAaTEPHATIOB
Heo6xomumele  BpIGupaTs METOXIBI M CpeICTBa KOHTPOJS ITapaMeTpoB NPUOOPOB X MaTEPHATIOB KBAHTOBOH
yMEHUS 3JIEKTPOHUKH U (OTOHHUKH
Pa3pabatsiBaTs METOIUKH KOHTPOJIS TEXHOJIOTHIECKUX IIPOIIECCOB "
HaHOCTPYKTYPHPOBAHHBEIX MaTEpPHAJIOB
- PaspaGatsIBaTh TEXHAYECKHE 3aaHHUS
Heo6xomuMmble ~ MeTOmBI AMArHOCTHKY M KOHTPOJIS IapaMeTpOB HaHOTETEPOCTPYKTYP U HAaHOCTPYKTYPHBIX
3HAHUA MaTepHaoB
Ba3oBbie TeXHOJIOTHYECKHE IPOIECCH] B TEXHONOTHYECKoe 060pyIOBaHHE, HCIIONL3YEMBIE B
MIPOM3BOACTBE HAHOCTPYKTYPHPOBAaHHBIX MAaTEPUATIOB ¥ NPHOOPOB KBAHTOBOH 3NEKTPOHUKH
¥ QOTOHMKH
duzuvecKue NPUHIANE! paboThl, 06NacTH NPUMEHEHUS M [IPUHIUIIHAIBHEIE OTPaHHYEHHS

Ipyrue C-
XapaKTepHCTHKH

3.5. O600meHHas TpyaAoBas PpyHKUHUSA

i Pa3paboTka KOHIENIIUH TEXHOJIOTUH

' IPOH3BOJICTBA NPUOOPOB KBAHTOBOH VYpoBeHb 7

Haumenosanve | Kon E
i 3JICKTPOHUKH U (I)OTOHPIKI/I Ha OCHOBE KBanu(puKaLuHn
L HaHOCTPYKTYPHBIX MaTCpHajioB ) i ’ [
IpoucxoxaeHue
06061meHHO Opwurunan X 3anuMCTBOBaHO U3 OpUTHHANa
TpyXoBO# QyHKIMY
Kon opurunana PerucTpaudoHHb i
HOMep
npodeccHoOHaTLHOrO
cranjapTa
i BoamoxHsie PyxoBoxutens otaena pa3paboTKH TEXHOJIOTHYECKHX IIPOLIECCOB
| HamMmeHOBaHMS . Belymwii HEXeHEp-TEXHOIOT
| JOJDKHOCTEH

o i .
| TpeboBaHu4 K Bricmiee 06pa3oBanue — CIENUANINTET, MarucTparypa
. o6pasoBaHuIO B JIOTOHUTENBHEIE MPOGECCHOHATbHBIE IPOrPAMMBI — IPOrPAaMMBI [IOBBIIICHHS

| 00y4eHHUI0 . KBUTHQWKAIVH, IPOrpaMMBI IPOhEeCCHOHABHON NEPENIOArOTOBKH »
| TpeGoBammsa Kk OTBIT IPaKTHIECKOH pabOTEI He MeHee TPeX JeT B JOIDKHOCTH BEIYIIEro HEXeHepa- :
_ OTIBITY . TEXHOJIOTa

 [IpaKTH9ecKod

| paboTBI - e

- Ocobsle [TpoxoxaeHne 00s3aTeNbHBIX IPeBapUTENBHBIX (IIPH OCTYIUIEHUMH Ha paboTy) U

| ycroBus ' IEPHOIMYECKUX MEIUIIMHCKUX OCMOTPOB (06CIe[0BaHMM}), @ TAK)Ke BHEOUEPEIHBIX

| JOIyCKa K METULHHCKUAX OCMOTPOB (00CTETOBAHYI) B TTOPSIJIKE, YCTAHOBIEHHOM 3aKOHOLATENBCTBOM

| pabote Poccunitckoit Genepanun _

‘ O6y4yenue oxpaHe Tpyaa L .




21

JIOTIONMHAUTENBHBIE XapaKTePHCTHKY

HaumenoBanue K HammMeHoBanue 6a30B0i rpynhm, JIOJDKHOCTH (mpodeccun) unu
on
(. AOKYMCHTa e . — CHCUHAIEHOCTH | ——
, OK3 2111 . Ousuxu 1 acTPOHOMEI :
i EKC - . HavanpHuk uccrenoBarenbckoit nabopatopuu :
. IS . Amxenep |
_OKCO 210100 _ ONeXTPOHHMKA H MUKPO3JIEKTPOHHKA o

3.5.1. TpynoBas ¢pyHKnuA

Pa3paboTrka TeXHHYECKOTrOo 3aJaHus Ha

9KCHEPHMEHTAIBHYIO IIPOBEPKY
TEXHOJIOTUIECKUX IIPOLIECCOB U UCTIBITAHUS

HaumeHoBaHue

YporeHb
Kon E/01.7 (nonyposeHb) 7

BBIOpaHHBIX MATepHaINOB B paMKax KBATHOHKALAR
pa3paboTaHHO} KOHLENIUH, YTBEPXKACHUE
. 9KCIIEPMMEHTAIBHBIX METOJMK

IIpoucxoxnexue
TpyAOBOH GyHKLUH

Tpynossie
JeHCTBUA

HeobOxoguMeie
YMEHHS

HeobOxomumeie
SHaAHUS

Opurunan X  3auMMCTBOBAHO M3 OpPUIHHANA

Kon opurunana PerucrpausioHHbIi Homep
npodecCHOHaNbHOIO
cTaHOapTa

CornacoBaHre BO3MOXHOCTH H IIOpsKa HCIONB30BaHUA J1abOpaTOpHOro oOOpyaOBaHUS
IV HCCIENOBATENbCKAX M OKCIIEPUMEHTANBHBIX paboT IO aHaIM3y MAaTEpHaoB H
OIpOOOBaHHIO TEXHONOTHYECKHX TIPOLECCOB

CornacoBanue BO3MOXHOCTH H IIOpSAKA HWCIONB30BAaHUS OGOPYIOBaHMS OCHOBHOTO
IPOM3BOJACTBA [UI1 3KCIEPHMEHTAIBHOM IIPOBEPKH TEXHOJIOTMYECKHX IIPOLECCOB U
M3TOTOBJICHHS 3KCIEPHMEHTATBHBIX 00pa310B MPHOOPOB ONTO3JEKTPOHMKHE H (POTOHHKH
CornacoBaHue Nopska B3auMOAEHCTBHS CO CTOPOHHUMH HCIOJHHUTENSIMH U BO3MOXHOCTH
HCIIOJIb30BAHMSA AHAJIMTHYECKOr0 M  TEXHOJOTHYECKOro oOOpYHOBaHUS CTOPOHHHUX

opraHmauHﬁ 4 y‘-IpC)K,Z[CHI/Iﬁ AJI1 IIPOBEAOCHUS MCCIIENOBATEIILCKUX U 3KCIIEPUMCHTAIIBHBIX

pabor

dopMynupoBaHHe TEXHUYECKOIO 3aJaHUs Ha IPOBEICHUE HCCICAOBAaHMMA MATEPHATIOB VI
npubOpOB  ONTOZJEKTPOHMKA ¥  (POTOHMKM M OKCHEPUMEHTAIBHYIO  IIPOBEPKY
TEXHOJIOTHYECKUX IIPOIIECCOB

OxcriepTHas OIEHKA pe3yJIbTaTOB HCCIENOBATENBCKHX M NPOEKTHBIX paboT ¥ INPHUHSATHE
pemeHus 0 BRIGOpE ONTHMAIBHOIO BapHaHTa TEXHOJOIHYECKOTO Mpollecca

Br16upars METOIBI H CPeNCTBa KOHTPOJIA TapaMeTpoB MpHOOPOB U MaTEpHATIOB KBAHTOBOR
3MEKTPOHUKH B QOTOHUKH

_ PaspabatrIBaTe TeXHMYECKUE 3a/IaHUA
PaspabaTeiBaTh M aHANM3MPOBATh METOIMKM KOHTPOJA TEXHOJOTMYECKHX MpPOLECCOB H

HaHOCTPYKTYPUPOBAHHBIX MaTepHaJIOB
Merompl  AMATHOCTMKE M KOHTPONS  IapaMeTpOB  HAHOTETEPOCTPYKTYp M
HaHOCTPYKTYPHPOBAaHHBIX MaTepHajIoB

MeToB!I ¥ CpencTBa KOHTPOIS TEXHOIOTHYECKHX ITPOIECCOB

Ba30BbIe TEXHOJIOTHYECKHE NIPOLECCH] M TEXHOJIOTMIECKOe 000pYIOBAHNE, HCIIOIB3YEMBIE B
HPOH3BOACTBE HAHOCTPYKTYPUPOBAHHBIX MAaTEPHAIOB U NMPHOOPOB KBAHTOBOM 3JIEKTPOHHKH
¥ (POTOHUKH



Hpyrue

XapaKTEPUCTHKH

3.5.2. TpynoBas ¢pyHknus .

HanmMenoBauue

[Tpoucxoxnenue
TpyROBOH PyHKLHUH

22

- DuswYeCcKUe IPUHIMNE! PaGOTEL, 06NACTH TIPUMEHEHNS U NPUHIHITHATLHEIE OTPAHUYECHHS
. METOJIOB U CPEJICTB U3MEPEHHN

 Merozsl pacyeTa HOrPeIIHOCTe} (HeOoNpeNeeHHOCTe!) pe3yIbTaToB H3MepeHIH

. MeTo/p! U CpelIcTBAa KOHTPOJI TEXHOJIOTHYECKHX IIPOLIECCOB

- Ba3oBble TEXHONOTHYECKHE TIPOLIECCH M TEXHOJOTHYECKOE 060PYI0BAHHE, HCTIOB3YEMBIE B

IPOU3BOJICTBE HAHOCTPYKTYPHPOBAHHBIX MaTePHAJIOB M IPUOOPOB KBAHTOBOH 3NEKTPOHHKH
1 QOTOHUKH

dusugeckye TPUHIMIEI paGoTHl, 061aCTH MPHMEHEHHUS U NPHHIUNKAIBHbIE OrpaHUYeHHs
METOJIOB H CPEJICTB H3MEPEHHMH

Merop1 pacueTa IOrpemHoCTe! (HeoNnpeeNeHHOCTeH) pe3yIbTaToOB U3MEPEHUH

r

{

PaspaboTka TeXHHYECKOro 3a1aHus Ha BEIOOD

VposeHb |
IIOJIYITPOBOAHHUKOBEIX C KTyp 4

YIIPOBOJ TPYKTYPp Kox E/02.7 (nonyposenb) | 7

BCIIOMOIaTe€JIbHBIX MaTCPHUAJIOB U1 peaiu3aliuu KBaIH(UKALMH I

- IpUOOPOB ¢ 337AHHEIMH TapaMeTPaMH i

Opurnran X 3auMCTBOBaHO M3 OPUTHHANA
Kox opurunana PerucTpalinoHHbI# HOMep
npoheCCHOHaNLHOTO
CTaHJapTa

Tpynoseie
JEeUCTBUS

Heob6xonumeie
YMEHHSA
Heobxomumele
3HAHUA

Hpyrue
XapaKTEPUCTHKH

dopMyTHpOBaHWE NPUHIMUIOB BBIOOpPA HAHOTETEPOCTPYKTYP M BCIOOMOTATENIhHBIX
HaHOCTPYKTYPHBIX MaTEepHaJiOB HCXONS M3 TEXHMYECKHX XapaKTEPHCTHK BBITYyCKAEMBIX
IpUOOPOB U MEPCIIEKTUBHBIX IPOEKTOB

dopMyIHpOBaHWE NPHHLIUIIOB BHIGOpPa MPOM3BOAMTENCH M IOCTAaBIIMKOB MAaTepHAlOB,

Paspa60T1<a TEXHHUYCCKOTO 3aJaHuA Ha IPOBEACHUC pa60T II0 BBI60py MaTepualioBp Iajst

PaccunThIBaTE U OIEHHUBATH napaMeTpel l'IpI/I6OPOB KBaHTOBOH AJIEKTPOHMKH H QOTOHHKK

Pa3pabaTeIBaTh TEXHUYECKHE 3aJaHUSL

MeToasl  IHArHOCTHKM M KOHTpPOJS  IIapaMeTpOB  HAHOTETEPOCTPYKTYp  H
HaHOCTPYKTYPHPOBAHHBIX MaTepHaJiOB

Ba3zoBele TeXHONOrHYeCcKHEe MPOLECCH U TEXHONOTHIECKOEe 000pYIOBAHUE, HCIIONB3YEMBIE
NpH [POU3BOJACTBE HAHOCTPYKTYPHUPOBAaHHBIX MATepHAIOB M HNPHOOPOB KBAaHTOBOH
3NEKTPOHUKH U GOTOHUKH

3.5.3. TpynoBasi pyHKkums

ITpoucxoxaeHue

TpynaoBoH QyHKUMH

r .
i PazpaboTka TEXHOJIOTHYECKOH KOHLIEIIIUH Yposens
HanMenoBanue 1 NPOM3BOACTBA HOBOTO IpuGopa Kon E/03.7 (NOXypOBEHD) | 7
_ . kBanupuKauuu
OpuruHan X 3aMMCTBOBAHO U3 OpUTHHANA
Kon opurunana PerucrpaunoHHsI# HOMEp
HpO(bCCCI/IOHaJ'ILHOFO

craHaapTa



TpynoBsie
nercTBusd

HeobxoguMmeie
YMEHHS

Heobxonumele
3HaHUsg

Hpyrue

XapaKTEPUCTHKH
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ITnanupoBanye HCCIENOBATENBCKUX H HPOEKTHBIX paboT o pa3paboTKe M ONTHMH3ANH
TEXHOJIOTHYECKUX IIPOLECCOB IIPOM3BOJACTBA NPHUOOPOB KBAHTOBOM 3JIEKTPOHUKH U
(GOTOHMKH Ha OCHOBE HAHOCTPYKTYPHBIX MaTePHUAIOB

QopMmupoBaHue pabouyMx TIpYII, I[IOATOTOBKA M  COIVIACOBAHHE IIPENIONKEHHM 110

Pazpaborka TpeGoBaHME K ONTHMH3MPOBAHHOMY IIPOLIECCY IIPOM3BOACTBA NPHOOPOB |

KBAHTOBOM 3JIEKTPOHUKK U (POTOHMKH Ha OCHOBE HAHOCTPYKTYPHBIX MaTepHAIOB
Paspabotka TpeOoBaHMI K  ammapaTHBIM  CpeOCTBAM  peanu3alWiid HOBBIX H
OIITUMHM3UPOBAHHBIX TEXHOJOTMYECKHUX IPOLIECCOB

PaspaboTka TpeGoBaHMiI K IPOM3BOACTBEHHON 30HE M HHQPPACTPYKTYpE OpraHU3alMH,
HeOOXOIUMBIX I BHEAPEHHUS HOBBIX M ONITHMHU3UPOBAHHBIX TEXHOJOTHYECKHX IPOIIECCOB

[IpoexTupoBaTe TEXHONOTMYECKHH IpoOIEeCC IMPOH3BOACTBA IPUOOPOB  KBAHTOBOM
3JIEKTPOHHUKU ¥ POTOHUKH

Pa3pabaTeBaTh TEXHONIOTHYECKYIO JOKYMEHTAIHIO

Koopavauposate geqTeIbHOCTD pabodux Ipymn

Ba3oBbIe TEXHOIOTHYECKUE NTPOLIECCH] X TEXHONIOTHYIeCKoe 060pyIoBaHNe, HCIOIB3YEMBIE B
IIPOM3BOJICTBE HAHOCTPYKTYPHUPOBAHHBIX MAaTEPHAIOB B IPUOOPOB KBAHTOBOH 3JE€KTPOHUKH
H GOTOHUKU

MupoBOH OIIBIT IPOU3BOACTBA TPUOOPOB KBAHTOBOH 3JIEKTPOHUKH U HOTOHUKH
OrpacneBsle CTaHAAPTEl Ha TEXHOJIOTHYECKHE IPOLECCHI

MupoBo#i ONBIT IOCTPOCHHS HHXXEHEPHBIX CUCTEM IIPOM3BOJUTENEH  KBaHTOBOH

3NEKTPOHUKHU U (POTOHUKH

3.5.4. Tpynosas pyHKIMSA

Bri60op 6a30BBIX BapHAHTOB TEXHOJIOTUH I
IPOM3BOACTBA MPUOOPOB KBAHTOBON | VpoBeHs
|
|
|
|
j

HaumeHoBaHue | DJIEKTPOHMKHU U (POTOHUMKHU C yIETOM Kon E/04.7 (noxypoBeHb) 7
JOCTYITHOCTH H 11€7eC000pa3sHOCTH UX KBanupuKaLy
€aTM3AIMK B YCIOBUIX OPraHu3alis
HHE
Hpoucxovxcne Opurunan X 3auMCTBOBaHO U3 OpUrMHana
TpynoBo# GyHKLUH
Kon opurusana Perucrpaunonsblit
HOMep
npodecCHOHATIBHOTO

cTanzapTa

Tpynossie
IeWCTBHA

ITon6op ONTUMANBLHBIX BAPHAHTOB TEXHOJIOTHYECKHX NPOLECCOB INPOM3BOACTBA NPHOOPOB
KBaHTOBOH 3JIEKTPOHUKH M (OTOHMKM Ha OCHOBE HAHOCTPYKTYPHBIX MAaTEPHAIOB II0
pe3yabTaTaM [AaTeHTHOrO [OWCKa, 0030pa HaydHO-TEXHMYECKOH MH(OpMaluM M
CTATHCTHUYECKUM JaHHBIM NOTpebuTeneil mpubopos

ITombop obopymoBaHHs 1O pe3yjibTaTaM CpPAaBHUTEIBHOIO TEXHHUKO-3KOHOMUYECKOTO
VccnenoBanue phlHKa MOCTABIIMKOB MaTepHalioB JUIS IIPOM3BOCTBA MPHOOPOB KBAaHTOBOM
5JIEKTPOHMKH B (QOTOHHKH HAa OCHOBE HAHOCTPYKTYPHBIX MaTEpPHAIIOB

OrneHKa TEXHWYECKUX XapaKTePHUCTHK WHXXEHEPHBIX CHCTEM OpPraHH3allM C TOYKH 3PEHIS
BO3MOXHOCTH BHEIPEHHS HOBBIX U ONTHMH3AIMH HMEIOMIMXCS TEXHOJOTHICCKHX

IIponeccoB



HeobxomuMere
YMEHHS

Heobxoaumeie
3HAHUS

Hpyrue

3.6. O6o6mennas TpyaoBas GpyHKUMA
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OHpCﬂCJ’ICHI/IC HanpaBJICHUA pa3pa60TOK N OIITHUMHU3AIHHN TCXHOJIOTHYCCKUX ITPOLECCOB U

BO3MOYXHOCTH OGHOBJIEHHS NapKa 060py0BaHH

AHaTH3UPOBATh COCTOSIHHE HAyYHO-TEXHHYECKOM Mpo6iieMbl, CHCTEMATH3UPOBAaTh U
0606maTh HAayYHO-TEXHMYECKYI0 HMHGOPMAIMIO IO TeMe MCCIeOBaHHK B obnactu
KBaHTOBO# 3JIEKTPOHUKY U HOTOHHUKM ¥ HAHOCTPYKTYPHBIX MAaTEPHAIIOB

_AenaTL IIPOTHO3HYIO OLICHKY Pa3BUTHS IIPOU3BOACTBA

ApryMeHTHPOBaHHO 0GOCHOBBIBATE IPUHATEIE PENIEHHSA

,H JIaTh O63QPI>I OTCHCCTBCHHBIX H HHOCTPAHHBIX HCTOYHHUKOB I/IH(bOpMaHI/II/I

MeTomuKH TEXHHKO-3KOHOMHYECKOI0 aHaluu3a W METOIBI IIPOTHO3UPOBAHUS Pa3BUTHUA

IIPOU3BOACTBA

MupoBo#f ONBIT IOCTPOEHMS HHXKEHEPHBIX CHCTEM IIPOU3BOJMTENEH KBAaHTOBOH
3IEKTPOHMKH U (QOTOHHKH

Bazosrie

TEXHOJIOTHYECKHUE

IIPOLIECCHI,

HCIIOJIB3YEMEBIC

npH

IIPOU3BOJCTBE

HaHOCTPYKTYPHPOBAHHBIX MaTePHATIOB ¥ IPHOOPOB KBAHTOBOH 31IEKTPOHUKH H QOTOHMKH
[TapameTpsl, CcBOHCTBa M IOBEJCHHE MAaTEPHATOB 3JIEKTPOHHOH TEXHHKH, BKIIOYas

Texundgeckuii aHrTUHCKHE I3BIK

PyxoBoacTBO pazpaboTkoil u
| olITEUMM3AlM e TEXHOJOTHUU IIPOU3BOACTBA

TpeGoBanus
06pa3zoBaHuIO

. 1 OOYUEHHUIO

- TpeGoBanus K
| OIIBITY

' IpaKTUYECKOHN
| paboThl

T
H
i

i
H
i

!

Ocobsie
YCIIOBHS
JIOTIyCKa K
pabote

" Briciee 06pa3oBaHue — CIIENHAIXTET, MaTHCTpaTypa
JlonoNHUTEIbHEIE POdeCCHOHANBHEIE TPOTPaMMBI — TPOTrPaMMBI IIOBHIIIEHHUS
_ KB HKAIHH, TPOrpaMMBbI NpodecCHOHANLHON NEPENOArOTOBKH
* OmbIT paboOTHI HE MEHEE TPEX JIET B JOJDKHOCTH PYKOBOXHTENS IPOU3BOICTBEHHBIX
Hojpaseie it OpraHu3any 31eKTPOHHOH IIPOMBINIIEHHOCTH

- TIpoxoxaeHHe 06sA3aTENbHBIX IPeIBAPUTEIbHEIX (IPK HOCTYILIEHHH Ha paboTy) 1
MEPHOANYECKHIX MEAUIIMHCKUX OCMOTPOB (06CIeI0BaHui), a TAKXKE BHEOIECPEHBIX
MEIUIMHCKHEX OCMOTPOB (06CIen0oBaHyit) B IOPSAKE, YCTAHOBICHHOM 3a8KOHO/IATENBECTBOM
Poccuiickoit @enepanuu

. OOGyueHne oxpaHe Tpyja

Haumenosanue  MPHOOPOB KBAHTOBOM 3NEKTPOHUKY U Koxn F Vposes 8
PHOOP P ‘ KBaNUUKALMU
~ GOTOHMKH Ha OCHOBE HaHOCTPYKTYPHBIX
. MaTrepHaJIOB . ( o _ _
IpoucxoxaeHue
06061116}{“0“ OpwuruHan X 3aUMCTBOBAHO M3 OpHUIrHHana
TPYROBOH
¢byHKUUY
Kon opurunana PeructpaunoHHbIN
HOMeEp
npodecCUOHATBLHOTO
B _ __cTaHiapTa
! ! s
. BosmoxHgbie ['nmaBHbIi TEXHONOT
. HauMeHOBaHMS 3aMeCTUTENb IVIaBHOTO TEXHOJIOra
| AOIDKHOCTEH




-~
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I[OHOJIHI/ITCJ'IBHLIS XapaKTEPUCTUKHU

Hanmenopanue Kox l HaunmenoBanue 6a30Boit rpymisl, JODKHOCTH (Ipodeccrun) K

___ JOKyMEHTZ | _— _ - —— . _CHCIMANRHOCTH — -

‘ OK3 1222 PykoBoauTeu crenuani3upoBaHHbIX (IIPOU3BOJCTBEHHO-

, OKCILTYaTallMOHHBIX) TOAPa3eNICHUH U CIy>K0 B IPOMBIILIEHHOCTH

(EKC = T'napHbii TeXHONOT (B IPOMBINUICHHOCTH)

: - HaganpHUK HccnenoBaTeIbCKON 1abopaTopuu

o Umxerep S

- OKCO 210104 MuKpoaIeKTpOHYKa ¥ TBEPAOTENbHAs 3JIEKTPOHHKA .

3.6.1. TpyxoBas pyHxmus

HawumMmenosanue

IpoucxoxaeHue
TPYHOBOH QyHKUUK

Tpynossie
IENCTBUA

Heobxogmumele
YMEHUS

HeobxomuMmele
3HaHUA

Hpyrue

XapaKTCPHUCTHUKHU

Ouenka BO3MOXHOCTH 3ammyCKa Ipou3BOJACTBa
HOBBIX HpPI60pOB OIITO3JICKTPOHUKH U

(GOTOHUKY Ha OCHOBE pa3paboTaHHOH VpoBeHs
TEXHOJIOTHH U TEXHOJIOTHYECKOH 6a3ki; Kon F/01.8 . (nonyposeHn) 8
kBanuduxanuu

OIIpe/IeIeHHEe CPOKOB H HOPSAKa
MOJIEpHHU3AIMM CPEICTB IPOU3BOACTBA U
_TIOJTOTOBKH BBIITYCKa HOBBIX IPUOOPOB

X

Opuruxan 3aMMCTBOBAaHO U3 OpUTHHaNA

PerucTpauyoHHbI i HOMED
npodheCcCHOHANBHOro
CTaHzapTa

Kon opurunana

DKCIEPTH3a TPOBEJEHHBIX UCCIENOBATENBCKUX U KOHCTPYKTOPCKUX paboT Mo pa3paGoTke U
ONTHMHU3ALMKE TEXHONOTMIECKHK IMPOLECCOB IIPOM3BOACTBA IPHOOPOB  KBaHTOBOH
SNIEKTPOHUKHU U POTOHUKH

CocraBnenye U YTBEPXKICHHUE PEIIeHHs O BHEAPEHHH HOBLIX TEXHONOIHYECKHX MPOLECCOB,
MOJIEPHU3ALMHA CPEICTB POM3BOICTBA M NIOATOTOBKE BEILyCKa HOBBIX IIPHOOPOB

O].ICHI/IBaTB TCXHUYCCKYIO H 3KOHOMHUYECKYIO 3(b(beKTI/IBHOCTI> TEXHOJIOTHYCCKHUX HMPONECCOB
IIPOU3BOACTBA I'IpI/I60pOB KBaHTOBOH 3JICKTPOHHKH u (I)OTOHI/IKI/I Ha  OCHOBE
HaHOCTPYKTYPHBIX MaT€PHAJIOB

MeTonuK: OLEHKM (QMHAHCOBOTO COCTOSHHS, pPECYpCOB, aHalM3a XO3sACTBEHHOH
JIeSTENBHOCTH OPraHM3aIMH

Ba3oBble  TEXHOJOTMYECKME MPOLECCHI M  TEXHONOTMYecKoe 00OpyaoBaHHE A
IpPOM3BOACTBA OPUOOPOB  KBAaHTOBOHM  JJEKTPOHHKH ¥ (QOTOHMKM Ha  OCHOBE

HAHOCTPYKTYPHBIX MaT€pHaJIOB

3.6.2. Tpynosas ¢pyHKknms

HauMeHoBaHHe

HIIaHI/IpOBaHI/IC, opraHusanus u
- KOOpAWHaIH A pa60T 10 CO3JaHHUIO U

MeHEDKMEHTa

VYpoBeHb

| ONITHMHM3AIINH TEXHOJIOTHUYECKIX

Kon F/02.8 (monypoBeHs) 8
- TIPOIIECCOB IPOU3BOACTBA IIPUOOPOB C KBaHbUKALIH

y4eToM TpeboBaHUH CHUCTEM
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IMpoucxoxaenue
TPYZAOBOM Opurunan X 3auMcTBOBaHO M3 OpHTHHaNA
byHxunK
Kon opurunana PeructpaunoHHbIi HOMEp
podeCCHOHATBHOr0 CTaHAapTa
pr,I[OBBIC I/IBJIaHI/IC pacnopsKE€HHsZ Ha COCTaBJIICHHC TCXHUYECKUX 3aJaHuid U IIJIaHOB-I’pa(I)I/IKOB
JercTBUA BEITTIOJTHCHU A pa60T C y4deToM 'I‘pe6OBaHI/II7I CUCTEM MCHCIKMCHTA Kad€CTBa U
B3aHMOJIEHCTBHS CO CMEXHBIMH noApasac/ICHUsIMH  OpraHu3alilul H CTOPOHHUMU
KOHTparcHTaMu

OueHka, KOPPEKTHPOBKA M YTBEPXKIECHHE TEXHUYECKUX 3aJaHHi W IUIaHOB-IpadHKOB
BBITIOJTHEHUS HCCIIEIOBaTENbCKUX U 9KCIIEPUMEHTATBHBIX paboT
KoHTpons X012 BEINOMHEHHS paboT IMyTeM aHAIK3a IPOMEKYTOUHBIX OTIETOB
[lepepacnpenencHyie pecypcoB B Clydae BO3HHKHOBEHHS pHCKa CpbiBa rpaduxa
BBITNIONIHEHHUS paboT
CormacoBaHue NoOpsAAKa B3aUMOAEHCTBHA CO CTOPOHHUMH OpraHU3alusIMU
Heobxomumele  OlieHHBATh TEXHHYECKHE M 3KOHOMHYECKUE PUCKH MPH MPOBEICHUU HCCIENOBATENbCKUX H
YMEHHUS 3KCIIEPUMEHTAIBHBIX paboT
OueHnBaTh BpeMeHHBIE 3aTpaThl Ha albTePHATUBHBIC ITYTH PEICHUS HCCIEROBATENBCKUX U
IIPOEKTHBIX paboT
KoppextupoBars pacrpeeneHre pecypcoB NpPH BO3HUKHOBEHHU pHCKa HEBBIIOJHEHUS
IUTaHa IPOBEEHHS paboT
Heobxomumple  IIpHHUIMIIBI ¥ METOBI YIIPABJIEHH IIPOEKTaMH

3HaHUA HOpMaTI/IBHaSI JOKYMEHTaAUA U PETJIAaMCHTBI OPraHU3aliuu

Hpyrue -

XapaKTEePUCTUKH

3.6.3. TpynoBas pyHKIHA

—_— - - .
- YcrasoBieHue 06beMa, IOpAAKa H VposeHb

Haumenosanue | rpaduka QUHAHCHPOBAHHUS MPOEKTHHIX U | Kox F/03.8 (nomypoBens) 8
‘ kBanuukauuy

. 3KCIIEPUMEHTAIBHBIX paboT

TTpoucxoxnenue
. OpuruHxan X 3auMCTBOBAHO U3 OpUIHHaNA
TpYyZHoBoii QyHKIMH
Kon opurnnana PeructpaunoHHbIi
HOMED
npoecCHOHANBHOTO
cTaHnapra
pr,E[OBBIC HCKOMHOSI/IHHH 3a7a4 MPOCKTHBIX ¥ 3KCHIEPHUMEHTAIIBHBIX p3.60T Ha OTHACIBHBIC JIOTHYCCKH
JEUCTBUA TIOJIHOLIEHHBIE HParMesThI

OueHka TpPYIOEMKOCTH, PECYPCOEMKOCTH, CPOKOB, HEOOXOAMMBIX MJIi BBIIOJHEHHSI

Omnpenenenne obrema (UHAHCHPOBAHUS, HEOOXOMMMOIO JUIS BBHINOJHEHHS KaKIOTO

¢parmeHTa 3afa4n

Cocrapnenre OHODKETa MPOEKTHBIX M OKCIEPHMEHTAIBHBIX paboT ¢ yJeToM rpadrka

TIOCTYIUICHHUS ACHEXKHBIX CPECTB M 0XKUAEMBIX 00BEMOB M CPOKOB PACXOLOBAHUS
Heobxonumsre OueHuBaTh TEXHMYECKME M SKOHOMHYECKHE PUCKH IIPH IIPOBENEHHH IIPOEKTHBIX H
YMEHUS 3KCIIEPUMEHTAIBHEIX PaboT

OneHuBath BpeMEHHbIE 3aTPATH! Ha BEIOIHEHHE 3TAIOB paboT

ONTUMH3UPOBATh PACXOJOBAaHHME [EHEXHBIX CPEACTB C Y4YETOM albTEPHATHBHBIX

BapHAHTOB IIPOBEJICHUS IIPOEKTHBIX U IKCIIEPUMEHTAIBHEIX paboT



Heob6xomumrie
3SHaHUS

Hpyrue

XapaKTePUCTHKU
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MeToAHKY OIEHKH TEXHHYECKUX M SKOHOMHMYECKHE PUCKOB IIPY MPOBENECHHUH [IPOSKTHBIX
OKCITEpHMEHTAJIBHEIX paboT

MeToauKM OLEHKM (UHAHCOBOIO COCTOSIHHSA, MAaTepHATbHO-TEXHMIECKUX PECYPCOB,
aHaM3a XO3SAWCTBEHHON NEsSTeNbHOCTH OpPraHM3allMH, IPHHILMIB M METOBl YIIPaBIEeHHUs
TIIEpCOHANOM

3.6.4. Tpynosas pyHkuus

HanmeHoBaHuue

IIpoucxoxaenne

TpyAOBOH
byBKUMH

Tpynossle
JEUCTBUS

HeobxomuMeie
YMEHHUS

Heobxomumele
3HAHHUA

Hpyrue

" IiprOOPOB KBaHTOBOM 3NEKTPOHHUKY 1

_MaTepHaJioB

PacnpeneneHHe PECYPCOB IJId BEACHUSL
IIPOCKTHBIX U IKCIIEPUMEHTAIIBHBIX pa60T no

CO3JJAHUIO TEXHOJIOTHH, HEOOXOMMMBIX VI VposeHs
HOATOTOBKH [IPOU3BOJCTBA NEepCeKTHBHEIX ~ Kon  F/04.8 (moxypoBeHs) 8
KBanupuKauuu

(bOTOHMKY Ha OCHOBE HAHOCTPYKTYPHBIX

OpuruHan X

3alMCTBOBaHO M3 OpMIMHaNa

Peructpaunonnsii
HOMep
npoecCHOHANBHOIO
cTasnapra

Kon opurunana

OmnpeneneHue YUCIEHHOCTH U IPOdECCHOHATBHOTO COCTaBa paboYuX Py JJist BEACHHUS
IPOEKTHBIX U 3KCIIEPUMEHTAIBHBIX PabOT IO pa3paboTKe ¥ ONTUMU3ALMHI TEXHONOTHH
IIPOM3BOJICTBA NPUOOPOB KBAHTOBOU 3JIEKTPOHUKM M POTOHHKU Ha OCHOBE

HaHOCTPYKTYPHBIX MaTepHAJIOB
dopmupoBaHue paGoYHX FPYI € EJBIO BHITOIHEHHU IJIaHOB HCCIIENOBATENBCKHX U

: Brigenenne TEXHUIECKUX CpeacTB 1 TEXHOJIOTHYECKO# 0a3bl 11 BeACHUS IIPOCKTHBIX K

3KCIIEPUMEHTAIBHBIX pa60T

HpI/IHﬂTI/Ie PEUICHHuA O HEOOXOIUMOCTH NPHUBICYCHUSA CTOPOHHUX HayYHbBIX H HAY9HO-
IIPOU3BOACTBEHHBIX opraHnaaunﬁ U CIIEUAJIUCTOB JJIA BEIIOJIHCHUS pa60'r, HEOOCTYIIHBIX B

paMKax opraHu3aluu

~ ®opMupoBaTh COATAHCHPOBaHHEIE, TPOYECCHOHATBHO COrIaCOBAHHBIE C TOYKH 3PECHHA

TI0CTaBJIEHHBIX HAYYHO-TEXHUYECKUX 33724 KOJIEKTUBEI paOOTHHKOB

[IprHIWIIEI IOCTPOEH S GU3HeC-TIPOIecCcOB Ha 6a3e CHCTEMbI MEHE/DKMEHTA KadecTBa
Ba3oBbIe TEXHOJIOTHYECKIE IPOLECCH! X TEXHOJIOITMYECKOE 060pyA0BaHUE JULT
IIPOM3BOLCTBA IPUOOPOB KBAHTOBOH 3IEKTPOHHUKY U HOTOHUKU Ha OCHOBE
HaHOCTPYKTYPHPOBAHHBEIX MaTEPUAIOB

R [TonuTrka 6€30MacHOCTH OpraHHu3aluH
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3.6.5. TpynoBas pynxuus

r Ouenka 3xoHOMUYECKOH 3¢ HEXTHBHOCTH,
HEOOXOJMMOCTH U BO3MOXXHOCTH
| ”HBECTHPOBAHHS CPECTB B PaCIIUPEHHE U VpoBeHs
Haumenopanue | MOAEPHH3ALMIO TEXHONOTHYECKOH a3kl ¢ Kon | F/05.8 (IOXypOBEHb) 8
| HEeNbI0 OCHAIIEHNS TIPOU3BOCTBA KBaTHpUKALHH
' TE€XHOJOTHYECKUMH IIPOLIECCAMH,
| HeOOXOIVMBIMH JUISL BBITYCKA PO IYKIIUK
IIpoucxoxaenue
TPYHOBOM Opurunan X 3auMCTBOBaHO W3 OpHrHHANA
byHKIMH
Kon opurusana Peructpauyonns i
HOMep
npodeccuoHanbHOro
CTaHzapTa
Tpynossie IlpenocTasienne Ha YTBEPKAEHHE PYKOBOACTBY OpTaHH3ALMHK (HHBECTOPaM) HpeLIONKEH S
JNeUCTBUS O MOZAEPHHU3ALNH WIH ONTHMH3AIMHI TEXHOJOTHIECKHX [IPOLECCOB

IIpornosupoBanue ce6eCTOMMOCTH B KOHKYPEHTOCIIOCOOHOCTH IPUOOPOB, BBITYIIEHHBIX C

UCHOJIB30BAaHMEM ONTHUMH3UPOBAHHBIX M JOCTYNHBIX K BHEIAPEHUIO TEXHOJIOTHYECKHX

OneHka CTOUMOCTH IPOEKTa U MOATrOTOBKA PEIICHHUS O 1ej1ecO000pa3sHOCTH HHBECTUPOBAHUS

CPEICTIB B pacCIIHUpeHHEe M MOJEPHHM3ALMIO TEXHOJOTMYeCKO# 0a3bl ¢ LENBI0 OCHANIEHHS
Heobxomumele  [IpOM3BOIMTSL TEXHUKO-3KOHOMHYECKMH aHAIIM3 ITPOXYKIMH, TEXHONOTHH M IPOM3BOACTBA B
YMEHHUS ‘paMKax OTpacyii ¥ OpraHU3aluy

OCYIIICCTBJISITB ACATCIIPHOCTD, HAIPABJICHHYIO Ha PCHICHUE HOBBIX 3a1a4 TEXHOJIOTUYCCKOTO

Xapaxrepa
@OpMyanOBaTL uciu, 3agaiu, pa3pa6aTmBaTL H COrjraCoBbIBATE MPOCKTHEBIC IIPEAJIOXKCHUS,

ITpoBOIMTE Hpe3eHTalHH

Heobxomumele ~ MeTOIMKH 3KOHOMMYECKOTO aHATK3a U IPOTHO3MPOBAHUSA B IPOMBIILICHHOCTH

3HaHHA du3pyecKre NPHHIMIB paboThl, 6a30BbIe TEXHONOTMIECKHE IPONECCH] H TEXHONOTHIECKOE
o0opynoBaHUE 7 NPOM3BOJCTBA NPHOOPOB KBAaHTOBOM 3EKTPOHMKH X (OTOHHKH HA
OCHOBE HAHOCTPYKTYPHBIX MAaTEPHAIOB
MeToa¥KH TEXHUKO-3KOHOMHUYECKOT0 aHaIN3a Pa3BUTHSA IPOM3BOACTBA

Hpyrue -
XapaKTCPUCTUKH

3.6.6. Tpynoas pyHKIHS

' Paspa6oTKa CTpaTeruy peleHus 3a1a4
| HCCIIEI0OBATEIBCKOTO U IPOEKTHOTO

i Vposens
; XapakKTepa, HallpaBJICHHBIX Ha OIITHMHU3AILIHIO
HaumeHoBanue , Xap pa, P It Koo F/03.8 (nomypoBeHs) 8
VMEIOUINXCA U BHCPEHHUEC HOBBIX KBATHDUKALIH
TEXHOJIOTMICCKUX IIPOIICCCOB U 3allyCK
| IPOU3BOJICTBA HOBBIX MPUOOPOB -
Iponcxoxaenne Opuruzan X 3aUMCTBOBAHO U3 OpUTMHAala

TpyHOBO# HyHKIIMU
Kon opurunana PeructpanyoHHbIN HOMEp

NpodeccCHOHATEHOTO
cTaHgapTa
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Tpynossre dopMynMpoBaHUEe TEMATHKU W IIPHHATHE PEIIeHHs O NPOBENEHHH HCCIEHOBATENbCKUX U

IeUCTBUA IPOEKTHEIX paboT, HalpaBIeHHEIX Ha ONTUMHU3ALHKIO U BHEIPEHHUE HOBBIX TEXHOJIOIHIECKHAX
IPOLIECCOB ITPOU3BOJCTBA IPHOOPOB KBAHTOBOM 3ITEKTPOHMKHA K (GOTOHMKHM Ha OCHOBE
HAHOCTPYKTYDPHBIX MATEPUAIIOB

Heobxomumele ~ YIpaBiaTe  TPYOOBBIMH — KOJUIEKTHBAMH  Ha  YpPOBHE  CHENMATH3HPOBAHHBIX
yYMEHHS IIPOM3BOJICTBEHHBIX MOJIpa3/ie/IeHHH OpraHU3allui 3IeKTPOHHOM MPOMBINUIEHHOCTH
['0TOBUTE INaHE! Pa3BUTHA OPraHH3alluy
[IpHHUMATh CTpaTeTHYECKHE peIIeHWs INpH BBIOOpEe HAIpaBIeHHH H  yIpPaBICHUH
HCCIIEIOBATEIbCKUMH U MPOEKTHBIMH paboTaMu B OOJNIACTH TEXHOJOTMH M OpraHH3alyu
IPOU3BOJCTBRA
[TpuHAMATE peneH s 0 IPOrHO3HEIM OLIEHKaM Pa3BUTHSA IPOU3BOICTBA
ApryMeHTHPOBATh IPUHATEIE PEIICHUS
Heo6xomumele — Pu3pueckye IPHHIHUIL pabOTH IPHOOPOB KBAHTOBOK NEKTPOHHKH M QOTOHUKM
3HAHUS Ba3oBble TEXHOJIOTHYECKHME IMpOLECCH, WCIONb3yeMble B IPOMU3BOJACTBE NPHOOPOB
KBaHTOBOM 3NIEKTPOHUKH ¥ QOTOHUKH
MupoBoii OIBIT IPOU3BOACTBA NPHOOPOB KBAHTOBO! 3NEKTPOHUKH U GOTOHUKH
MeToauKH TEXHUKO-3KOHOMHUYECKOr0 aHaIN3a ¥ METOIB! COCTABIICHHUS IIPOTHO30B Pa3BUTHA
IPOHU3BOJCTBA
OcHOBHBIE TOAXObI ¥ IPHHIHUIIBI COBPEMEHHOTO YIIPABJICHUA IPOEKTAMH
TpeGoBanus HOPMATHBHBIX JOKYMEHTOB, pETJIaMEHTHPYIOIUX OPraHU3alMIO ¥ yIpaBIcHHE
IIPOU3BOJCTBOM

Hpyrue -
XapaKTePUCTHKH

3.6.7. TpynoBas pyHKUUSA

‘ Onpezxeneﬂne eI ¥ IIOCTaHOBKA 3ada4
' pa3BUTHA TEXHOJIOI'MU IIPOU3BOACTBA v
. o OBEHb
i IpuOOPOB KBAHTOBOH JJIEKTPOHUKH H P
HauMeHoBaHue PHOOD P Kon F/07.8 (nomypoBeHs) 8
(hOTOHUKH Ha OCH(iBe HaHOCTPYKTYPHBIX KBATU(UKALIH |
MaTEpHuajioB, IYTEU U CPEACTB UX
_pealisanun - - § L
[poucxoxeHse OpuruHan X 3aUMCTBOBAHO U3 OpHTHHANA
TpYAoBOH PyHKLIHH
Kon opuruHana Peructpaunonusiii
HOMeEp
NpodECCUOHANBHOTO
CTaHzapTa
pr,U,OBBIC HCCHGHOB&HI/IC MHPOBOI'O ONBITa pasBHUTHSA TCXHOJIOTHH IIPOU3BOLACTBA HpH60pOB
JeUCTBUA KBaHTOBOH 3JIEKTPOHHKH X (OTOHMKH Ha OCHOBE HAHOCTPYKTYPHBIX MaTe€pHaion

Ouenka BEPOSATHOCTH PACIIHMPEHUS HOMEHKIIATYPEI IPOU3BOICTRA ﬂpPI60pOB, BO3MOXHOCTH
BHEIPEHUS YCOBCPIICHCTBOBAHHBIX ¥ HOBBIX TEXHOJIOIHIECKHUX IIPOLECCOB B COOTBETCTBUH
C UMCIOIIUMHCS ITPOrHO3aMHU



Heobxomumele
YMEHHUS

Heob6xoxuMmeie
3HAHHUS

Tipyrue
XapaKTepPHUCTHKH
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 @opMyNTMpOBAaHHE IENM M 3a[a4M pPasBHTHS TEXHOJNOTHH IIPOM3BOJACTBA IPHOOPOB

. KBaHTOBOM 3JIEKTPOHHUKH ¥ (POTOHHKM Ha OCHOBE HAHOCTPYKTYPHBIX MaTe€pHaloB

- AHAIM3MpPOBAaTh COCTOSHME HAYYHO-TEXHMYECKOM IIPOGNEMEI, CHCTEMAaTH3MpOBaTh H
0600maTe Hay4HO-TEXHHUYECKYI0 HH(OpManuio B 0OIaCTH KBAaHTOBOHM 3JIEKTPOHHUKH U
(GOTOHUKH ¥ HAHOCTPYKTYPHBIX MaTepHAJIOB
Ompenenars Lend X QOpMUpPOBATh IUIAHBI PA3BUTHSA TEXHOJIOTHMH C Y4E€TOM TpeOOBaHMH

MeTomuKu TEXHHKO-3KOHOMHYECKOTO aHaIM3a M METOIbl IPOTHO3MPOBAHHS Pa3BHTHS
NPOM3BOJCTBA
Tpe6oBanus cucTeM MeHEKMEHTa

ba3oBbIE TEXHONOTHMYECKHE IIPOIECChl, HCIIONB3YeMBIE B IIPOM3BOJCTBE MAaTEPHAIOB
(BKmIOUas HaHOCTPYKTYPHPOBaHHBIE MaTepHabl) U MPHUOOPOB KBAHTOBOM 3JIEKTPOHUKH H
($bOTOHUKM

ITapameTpbl, CcBOMCTBA M HOBEINCHUE MAaTEPHAIOB JJIEKTPOHHOM TEXHUKH, BKIIOYAS
HaHOCTPYKTYPUPOBaHHBIE MATEPHAIIB], B PA3JIMYHBIX YCIOBUAX MX 3KCIUTyaTalluH
Texunyeckuii aHTTIMHCKHH A3BIK



r
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IV. Ceegenns 06 oprannsanusx — paspadoryuxax npogeccHoHaILHOro CTAHAAPTA

4.1. OrBeTcTBEHHAS opral{mauuﬂ-paspa%ran

CDOH,I[ HH(bpaCprKTypme U 06pa3013aTem>me nporpaMM (POCHAHO), ropon Mocksa

F eHepaJIBHBII/I III/IpeKTOp Ceunapenko Annpeit ['eHHanbeBUY

4.2, HanmeHOBaHMS OpraHH3alHii-pazpaboTunKoB

1 3A0 «OHUTOT"’AH», ropoxn CaHKT}IeTepGypr

"OT'BY Hayku Dusuxo-TexHmyeckuit HHCTHTYT uM. A. ©. Hodde Poccnncxon aKaZeMUH HayK, ropoX
- Canxr-Iletepbypr

®I'BOV BIIO «CaBKT- HeTepGyprcxnu rOCYNapCTBEHHEIH 3JIeKTPOTEXHHYECKHH yumBepecutet «JIDTHy
M. B. WM. YneanoBa (HeHHHa)_ ropoj Cankr-Ilerepbypr

3Ab ((CBeTIIaHa-OHTOBJIeKTpOHPIKa>> ropox Caukrt-IleTep6ypr

3AO «IToyIIpoBOZHMKOBEIE IPUOOPEI», FOPOX CaHKT-HCTCp6pr

"0AO «OITTPOHY, ropon Mocksa

2NN e <IN B i = N IRV, B I SN UV )

"000 «Konnekrop Onrukcy, ropox Caukr-Ilerepbypr

~ ®TBOY  BIIO F«CaHKT-H‘erépGyprcxmi HANMOHATGHBIA  HCCIENOBATENBCKUH  YHUBEPCHTET

AHO «HanuonanpHoe areHTCTBO paanmsI KBaJm@HKauHH», ropoxn Mocha

! O6mepoccuiickuii kKnaccuduxaTop 3aBATHi

% OBmepoCCHHCKHI KNacCU(UKATOP BUIOB IKOHOMHUECKOH JEATENLHOCTH

? [Mpukas Munsapascoupassutua Poccun or 12 anpens 2011 r. Ne 3021 «O6 yTBepxaeHHHU NepedHeil BPEIHBIX W (MIH) OMACHBIX
NpOU3BOACTBEHHBIX (paKTOPOB U paboT, NPU BLINOJNHEHHY KOTOPLIX NPOBOMATCA 00A3aTENbHbIE NPEABAPUTENLHEIE H NEPHOTHYECKHE
MeHLMHCKHE 0cMOTpH (06cnenosanus), u [Nopsaka nposeaeHus 0613aTeNbHbIX IPEABAPUTENLHBIX H MEPHOAUIECKUX MENULIMHCKHEX
ocMoTpoB (0Gcnenosanuit) paGOTHUKOB, 3aHATHLIX HA TSOKENbIX paboTax U Ha paGoTax ¢ BpelHbIMH M (KNH) OMACHBIMM YCIOBUAMH
Tpyna» (3apeructpupoBaH B Muniocre Poccum 21 oktsabps 2011 r., peructpauroHHbid Ne 22111), ¢ H3MEHEHMEM, BHECEHHBIM
npuka3oM Munsapasa Poccuu oT 15 Mas 2013 r. Ne 2961 (3apeructpuposan B MutrocTe Poccun 3 wrons 2013 r., perncTpaunoHHbIi
Ne 28970), Tpyrosoii kozekc Poccuiickoit ®enepauun, cratha 213, (Cobpanue 3akoHomaTenbcTBa Poccutickoit ®enepaunn, 2002, Ne
1, cT. 3; 2004, Ne 35, cT. 3607; 2006, Ne 27, cr. 2878; 2008, Ne 30, c1. 3616; 2011, Ne 49, cT. 7031; 2013, Ne 48, cT. 6165, Ne 52, cT.
6986)

* EnuHbIi TapuHO-KBATMDHMKALMOHHBI CPaBOYHMK paboT M mpodeccuii paboumx, Bhimyck 20, paszen «[lonynpoBoaHHKOBOE
HPOH3BOACTBOY

3 EXvHBIA KBaTHDUKALMOHHEIH CTIPABOYHHK JOMKHOCTEH PYKOBOAMTENEH, CIIEMATHCTOB M APYTHX CITyXKallHX

8 Ofmepoccuiickuit KIacCHPUKATOP HAYATEHOTO MPO(ECCHOHATBHOTO 06pa3oBaHHUs
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