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II. Onucanne TpyaoBbIX GyHKIHI, BXOAAIHX B NpodecCHOHANLHBIH CTAHAAPT ((PYHKINOHAILHAA KAPTAa BHAA
npodeccHOHANBbHOH 1eATENbHOCTH)

O6061menHsIe TpyIoBbIe (GYHKIHH Tpynoesie pyHkmun
YPOBEHb
KO HaHMEHOBaHHE YPOBCHH HauMEHOBaHUE KOI (moxypoBeHs)
KBTI (pUKaIA
KBaTH(UKauu
A | C6opka 0THOKpHUCTATBHBIX 3 [pucoennHeHue KpUcTAIITA K KPHCTALTIONEPKATETIO 1 A/01.3 3
MHKpPOCXEM MOHT&)K TOKOBEIYIIUX BEIBOJIOB
BeckopmycHast repMeTH3alUs 0JHOKPHCTATBHBIX A/02.3 3
MHKPOCXEM KOMIIayHIaMM
B C6opxa MHOTOKPHUCTAIbHBIX H 3 ITpucoemuHeHNe KPUCTAIIOB K KPUCTAILIOAEPKATEIO B/01.3 3
THOPHAHO-TUIEHOYHEIX MEKPOCXEM VcTanoBKa 1 MOHTaX 3JIEMEHTOB MPOCTHIX B/02.3 3
€ HU3KOH [UTOTHOCTHIO MOHTaXKa HX MHOTOKPHCTAJIBHBIX H THOPHAHO-INIEHOYHBIX
3JIEMEHTOB (Jlasiee — IPOCTHIX MHKPOCXEM
MHOTOKPUCTAIBHBIX B THOPHTHO- T'epMeTH3a0¥st OAHOKPHCTAIBHBIX, IIPOCTHIX B/03.3 3
IUIEHOYHBIX MHKPOCXEM) MHOTOKPHCTAIBHBIX ¥ THOPHIHO-TUIEHOUHBIX
MHKPOCXEM
C | Cbopka MHOTOKPHCTAIBHBIX 4 VYcraHOBKa M MOHTaX 3JIEMEHTOB CIOXKHBIX C/01.4 4
THOPUIHO-TICHOYHBIX MHKPOCXEM MHOTOKPHCTABHBIX ¥ THOPHIHO-IIIEHOTHBIX
C BBICOKO# IUIOTHOCTHIO MOHTaXa MHKpOCXEM
HX 31IEMEHTOB (ajiee — CI0XKHBIX I'epmeTH3anust CIOKHBIX MHOTOKPHCTATIBHBIX H C/02.4 4
MHOTOKPHCTaJIPHBIX ¥ THOPH/IHO- rHGPHAHO-TITIEHOYHBIX MAKPOCXEM
IICHOYHBIX MEKPOCXEM) Koutpois kagecTBa cOOpKH OAHOKPHCTANBHBIX, C/03.4 4
MPOCTHIX U CIOKHBIX MHOTOKPHCTANLHBIX M THOPUIHO-
IJICHOYHBIX MHKPOCXEM
D | C6opka MHKpocXeM IO 4 YcranoBka, MOHTaX M FrepMEeTH3allksi KOMIOHCHTOB D/01.4 4
TEXHOJIOTHH «CHCTEMA B KOPITyCe» KonTpomns kadecTBa CO0pKM KOMIIOHEHTOB MHKPOCXEM, D/02.4 4

06BGI[PIHGHH.BIX MO TCXHOJIOTHH «CHCTEMA B KOPITYCE»
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1. XapakTrepucTuka 06001eHHBIX TPYAOBLIX PpyHKIHA

3.1. O6o06mennas TpyaoBas pyHKIHS

C6opka OJHOKPHCTATLHEIX BEHE
HaumenoBanue Pka OZIHOKP Kox A Ypose 3

MHKPOCXEM KBanuukauun
ong:;::;zﬁ;ﬂ"e oBOH OpwuruHan X 3auMCTROBAKO 13

TRYA P OpHTHHaa
dyHKLIMH
Kox PeructpaumoHHsIft HoMep
OpWruHana npocl)eccnouansﬂoro cTaHaapTa

BosmoxHb1e COopmuk MEKpocxeM 3-To pa3psaa
HaHMEHOBaHHS C6opLiuk u3menuit SIEKTPOHHOM TEXHUKH 3-r0 paspsama
JOIDKHOCTEH,
mpodeccuii

TpeGoranus
06pa30BaHuIO
obyueHuIo

Cpennee obmee oGpasoBaHue U

npodeccHoHaIbHOE 00ydeHHe — IPOrpaMMbl NpodecCHOHATBHOM OATOTOBKA
110 podeccHaM pabodnX, JOIDKHOCTAM CIIY)KaIHX, IPOrPaMMEL
TIEPENOIrOTOBKY paboyuX, CIIyKalllux

TpeOoBaHUA K OIBITY
HpaKTHIecKoif paCoThI

He menee mectu MecsIer B o01acTi cOOpPKH 3JEKTPOHHEIX YCTPOMCTB

Oco0BIe yCIOBHSA
Jomycka K pabore

IIpoxoxaeHue 00s3aTeIBHBIX IIPeBAPUTENBHEIX (IIPH OCTYILUICHHH Ha paboTy)
M IIEPHOANIECKMX MEIHIIMHCKUX OCMOTPOB (00cinenoBanmii), a Takxe
BHEOYepeTHBIX MEAUIHHCKAX OCMOTPOB (00CIeZIOBaHHI) B YCTAHOBIIEHHOM
3aKoHOAaTenbcTBOM Poccuiickoi ®enepamuu nopsaxe

IIpoxoxenue paGOTHAKOM IPOTHROIIOXKAPHOTO PlHCprKTa)Ka4

TMpoxosx/enne paGoTHHKOM HECTPYKTAXa IO OXpaHe TPy/a Ha paboueM MecTe’
Hanwuuwue II rpynmer no snexrpobe3onacHocTy

Hpyrue
XapaKTepHCTm(H

I[OIIOJIHPITCJIBHHC XapaKTCPUCTHKH

HaumeHoBanve Kon HanmenoBanue 6a30B0#i rpymIiEl, JOIDKHOCTH (MpodeccHH) WA
JOKYMEHTa CHENHAIBLHOCTH

OK3 8212 CO0opIMHKH 3IeKTPHYIECKOTO H SJIEKTPOHHOTO 060pyT0BaHUS

ETKC’ §121 COopumpk H3/ieNmii 3IeKTpOHHOH TEXHAKH 3-TO pa3psjia

OKIIJITP® 18193 C6opmuK MEKpOCXeM

3.1.1. Tpynosas pynxkuus

IIpucoenuHenwe KpUCTaLIa K VposeHs
HanmeHoBanue KPHCTAILTOAESPIKATENIO M MOHTAK Kon | A/01.3 (monyporeHs) 3
TOKOBEIYIUX BBIBOJOB KBAH{rKALHH
TIponcxoxaeHue Oprusan X 3aiMCTBOBaHO M3
TpyAoBolt GpyHKUMH OpHTHHAJA

Koz opurusana PeructpaunoHHslii HOMep

npodhecCHOHANLHOrO CTAHAApTA
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Tpynosele neficTBUs

INoaroroBka cnenHalu3MpoBaHHOTO 0OOpPYNOBaHHUS UL COOPKH H MOHTaxa
OJJHOKPHUCTAJIFHOU MHKPOCXEMBI K paboTe

TToaroroska IIOBEPXHOCTH TOIIOJIOTHYECKOro IIoCcago4vHOro MecTa
OI[HOKpHCTaHLHOﬁ MHUKPOCXCMBI

Hanecenne NPACOCAUHATEIIBHOTO MarepHaia Ha TONOJIOTHYECCKOE
II0Cad0YHOE MECTO OJIHOKpI/ICTaHLHOﬁ MHKPOCXCMBEI

OpI/ICHTIfIPOBaHHaﬁ yCcTaHOBKa KpHCTallIa Ha KpHCTAJLIOAEPKATE/Ib
OIIHOKpIdC’I‘aJIBHOI/I MHKPOCXEMEI

IIpucoeMHEHHe KPUCTAINIA K KPHCTA/IONEPIKATETI0 OXHOKPHCTAIBHOI
MHKPOCXEMBI

OuncTka KpHCTajia OJIHOKpI/ICTaJIBHOﬁ MHKPOCXEMEI IIEPE MOHTAXKOM

MoHTax 3JIeMEHTOB OIIHOKpHCTaHLHOfl MHKPOCXEMEI

Heob6xoxumeie ymenus

YuTaTh KOHCTPYKTOPCKYIO H TEXHOJOTHYECKYIO IOKYMEHTAIIMIO

 Hcmone3oats  cnenpanusupoBaHHoe O00OpyNOBaHHE IS YCTaHOBKH H
| MOHTAXa 3JIEMEHTOB OXHOKPHCTAIBHON MHKPOCXEMEI

Vicnons3oBarh  crendamM3upoBaHHOE O0OpYZOBaHHMS JyUIs  IUIa3MEHHOM
OYHCTKH KPUCTAJIIA ONHOKPUCTAIBHOH MUKPOCXEMBI

an/IKJIeI/IBaTL SJICMCHTEIL O,IlHOKpHCTaHbHOi"I MHKPOCXCMEI ¢ UCIIOJIb30BAHHEM
KJICEB

TTaste TIPATIOAMH H DBTCKTHICCKHMHU CIDIABaAMH 3JICMEHTHI OIIHOKPHCTHJ'H)HOﬁ
MHUKPOCXEMBI

Heo6xoaumeie 3HaHAL

TepMHHOIOTHA H TpPaBHIa YTCHHA KOHCTPYKTOPCKOH H TEXHOJOTHYECKOH
JOKyMEHTalluH

OCHOBHI 3IIEKTPO- H PAIHOTEXHHKH B 00HEME BHIOMHACMBIX paboT

OcCHOBHBIC TEXHHYECKHE Ipeﬁonalmx, NPEABABIIEMEIC K COﬁHpaEMI:IM
OJJHOKPHUCTAJIBHBIM MHKPOCXEMaM

CriocoObI HaHECEHUS IPUCOECANHUTCIIBHOI'O MaTe€pHajla JO3HPOBAHUEM

IlocnenoBaTenbHOCTh  BHIONHEHHS MOHTKHBIX pabor mnpu  cOopke
OJTHOKPHCTATBHON MUKPOCXEMBI

Buasl, OCHOBHEIE XapaKTepHUCTUKH, HA3HAYCHWE H TpaBHIA MPHMEHEHHS
KJIECB, HCIIOJIB3YEMBIX npu TIPUCOCANHCHHUH KpACTaluIa K
KPHUCTAJIOAEPKATENI0 MUKPOCXEMBL, B 00BbeMe BHIIONHAEMBIX paboT

Bujsl, OCHOBHEIE XapaKTepUCTHKH, Ha3HaueHWe H IpaBuia MpUMEHEHAS
NPUIIOEB,  HCTIONB3YeMBIX  NPH  NPUCOCAMHEHHH  KpUCTalla K
KPUCTAJUIOAEPKATE MUKPOCXEMBI, B 00beMe BHIIOIHIEMBIX padoT

Buabl, OCHOBHEIE XapaKTePHCTHKH, HA3HAYCHHE M IIpaBUIa IPHMCHEHHS |
SBTEKTHYECKUX CIIABOB, HCIHOJB3YEMEBIX IIPH MPHCOETWHEHHH KpHCTAUIA K
KPHUCTALIOAEPIKATEIIIO MUKPOCXEMEL, B 00heMe BHIIOMHAEMEIX paboT

TexHoNMOrHYeCKHe BO3MOXHOCTH, obmactu IPUMCHCHMAA, cpeacTsa
TCXHOJIOTHYECKOTO OCHAILICHUA u PEXUMBI TCpMOKOMHpeCCHOHHOﬁ
MHUKPOCBAPKH

HazHauyenue U IpaBHiIa SKCILTyaTalliy CICIHAIM3HPOBAHHOTO 060pyaOBaHHsA
s cOOPKH M MOHTaXa OJHOKPHCTAJBHOM MHKPOCXEMBI B 00BeMe
BBIIOJHAEMBIX paboT

YCTpOHCTBO, IPHHIMI ACHCTBHS CICHHATH3NPOBAHHOTO OGOPYNOBAHKS TS
IUIA3MEHHOM OYMCTKH KPHCTAUTA OJHOKPHCTAIBHOM MUKPOCXEME], H IIPaBHuia
paboTel Ha HEM

TpeGoBaHus K OpraHM3aluy paboyvero MECTa pH BHINOJNHEHUM paor

TpeGoBanus OxpaHBl Tpyda, IOXapHOH, IPOMBILIIIEHHOH, 3KOJIOTHYECKOH |
6e30MacHOCTH H HIEKTPOOE30NaCHOCTH ‘

OmnacHsle ¥ BpeHbIE IPOU3BOACTBEHHBIE (HaKTOPHI IIPH BEITOIHEHHH paboT

. IpaBuia MpOH3BOACTBEHHOM CAHUTAPHH
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Bugel v npasuia NPUMEHEHHS CPelICTB MHIMBHIYAJIbHOH M KOJUIEKTHBHOM
3aIUUTEH IPH BBHIOJHEHUH paboT

. JlpyrHe XapaKTepuCTHKH

3.1.2. Tpynosas pynxuus

BecKOpITyCHAS rFepMETH3aIUs § Vposeus
HauMeHOBaHHe OJHOKPHCTAILHEIX MUKPOCXEM | Koa A/02.3 (moaypoBeHb) 3
KOMIIAYHAAMH KkBanudUKauMK

IIpoucxoxaeHue
TpyAoBOH GyHKIMU

Opurusan

X 3auMCTBOBaHO U3
OpuruHaNa

Kon opurunana PeructpauuoHHelli HoMep
npodecCHOHAILHOrO CTaHAapTa

! TpynoBele freHcTBAS

3anmBKa KOMIIaYHIOM KpHUcCTaslia OJ:[HOKpHCTaJIBHOﬁ MHKPOCXEMBI

3aTuBKa KOMIIAYHIOM KOHCTPYKTHBHBIX IIPOMEXYTKOB

. KoHTpOons 1 perynmupoBaHie peKUMOB 3aIHBKH

Cymka KoMIayHja B IeYH

Heo6xoaumble yMeHHS

YuTaTh KOHCTPYKTOPCKYIO H TEXHOJNOTHYECKYIO JOKYMEHTAIHIO

IoarorapnmBaTh 3alIMTHEIA KOMIIAYH[ K IOCIHEAYIOMEMY HCHOJIb30BAaHHIO
Iy1s1 6eCKOpITYCHOM TepMETH3aIHH OIHOKPHCTANHHEX MEKPOCXEM

] HanocuTs 3amuTHEI KOMIayH[l Ha KPHCTAJUI B BHJIC OTJICNbHOMN KaIull

HPHMCHSITB TEXHOJIOTHIO «naM6a H 3aJIMBKa»

Hcnoms30BaTh 11 repMETH3AIME 3alATHBIE KOMIIAYH/TBI

Heo6xomuMsle 3HaHUS

TepMuHONOTHS K IPaBHJIA YTEHHS TEXHOIOTHMECKON JOKYMEHTALHH

Bujsl, OCHOBHBIE XapaKTCPHCTHKH, Ha3HaueHHEe M IIpaBUia TNPHMEHEHHS
KOMIIAYH/IOB,  HCHONB3yeMBIX  OpH  OeCKOPNYCHOH  repMeTH3alliu
OIHOKPHCTANBHBIX MHKPOCXEM, B 00bEMeE BRIMONHAEMBIX paoTr |

OcHOBHEIE TeXHMYIECKHE TPeOOBaHUS, NPENBABIIEMEIE K FepMETH3HPYEMBIM
OTHOKPHCTaJbHBIM MHKpPOCXEMaM

IMocnenoBaTeNbHOCTh BBINOJIHEHHS paGoT MO GECKOPIyCHOM repMeTH3aLHn
OJIHOKPHCTAaJIEHEIX MUKPOCXEM

Pe)XHUMBI 3JIMBKH OJHOKPHCTAJIbHOH MHKPOCX€EMBI

IMopAmoK repMeTH3alHH ONHOKPUCTANBLHOM MMKPOCXEMBI IO TEXHOJOIMH
«1am0a ¥ 3aJIuBKa»

TpeboBanus oXpaHBI TpyAa, HOXapHOH, HMPOMBIIUIEHHOH, 3KOJOrHYecKO
6e30macHOCTH ¥ 3JIeKTpo0e30nacHOCTH

TpeGoBauusi K opranu3anuy paboyero MecTa OpH BEITOIHCHAR pabor

HpaBMna HpOHSBOJICTBeHHOfI CaHUTapuH

Buapl ¥ npaBuna OpEMEHCHHS CPeACTB HHIMBHUAYaNbHOH M KOJIEKTHBHOM
3aIIUTH IPH BHINOJHEHUH paboT

JpyrHe XapaKTepUCTHKH |

3.2. Oboomennasi TpynoBas GyHKIHSA

C6opka MHOTOKPHCTAIBHEIX H THOPHAHO-
IUIEHOYHBIX MUKPOCXEM C HH3KOM

HaumeHoBanne IJIOTHOCTHIO MOHTaXa HX 3JIEMEHTOB Koxn B Vposens kanndukauuu | 3

(nanee — IPOCTHIX MHOTOKPUCTAIBHEIX H
THOPHIHO-IJICHOTHBIX MEKPOCXEM)
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X | 3aHMCTBOBAHO M3

o ; OpuruHan
TpyAoBoi GyHKUMH i | OpHTHHAIa
Kon PeructpauuonHsiii Homep
OpHruHana npo)eCCHOHANBHOTO
CTaHAapTa
Bo3smoxHbIe C6opuiuk MEKpocxeM 4-ro paspsza
HaUMEHOBAHUA COopmuk m3menmii 3IeKTPOHHOM TexXHuKn 4-To pa3psja
JOJDKHOCTEH,
npodeccuii
Tpe6oBaHus K Cpennee ofmee o6pa3zoBanune K
06pazoBaHUIO H npodeccronanbHOe 00yYeH e — MPOrpaMME! TPOdEeCCHOHABHON OArOTOBKH
o0yueHuio 1o npodeccusM paboUHX, JOMDKHOCTIM CIYXKAIIKUX, TPOTPAMMEI
NEPENOArOTOBKH pab0uHX, CITyXKaIHX, IPOrPaMMEI IOBHIIECHHS
KBaInpHKauuH pabovnXx, CIy)Kammx
WIH
Cpennee npodeccronansaoe 06pa3oBaHne — NPOrpaMMEI ITOATOTOBKH
KBATHHIHPOBAHHEIX pPabO9HX, CIYKAIAX
TpeGoBaHMs K ONBITY He menee oxporo roxga c60pmukoM MEKpocxeM 3-ro paspsiga A MpoLIeAIHX
TpaKTHYeCKOM paboTEl | mpodieccHOHANBHOE 00yUeHHE

He MeHee mectr MecsneB cOOPIIMKOM MHKPOCXeM 3-To paspsaa Npu HATHYHA
cpelHero npodecCHOHANEHOTO 06pa3oBaHus

OcobkbIe yeaoBus
Jonycka K pabote

IpoxoxneHne 006A3aTENBHBIX NPEABAPUTENLHEIX (MIPH MOCTYIUIEHHA Ha
paboTy) U NepHOAMIECKHX METHIMHCKUX OCMOTPOB (00cnenoBaHHif), a TaloKe
BHEOUEPEeIHBIX MEAULMHCKHX OCMOTPOB (00ciieA0BaHUN) B YCTAHOBICHHOM
3akoHozaTenscTBoM Poccniickolt Denepanuu nopsixe

IMpoxoxkneHue paGOTHHKOM HPOTHRONOXKAPHOTO MHCTPYKTaXa

ITpoxoxneHne pabOTHUKOM HHCTPYKTaXKa IO OXpaHe TpyAa Ha pafoueM MecTe
Hasergue II rpynnet o asekTpobe3onacHOCTH

Hpyrue
XapaKTEePHCTHKH

PexoMeHIyeTCs JONOMHUTENBHOE MPOdecCHOHATBHOe 00pa3oBaHue —
IPOTPaMMEI HOBHIIEHUS KBaTH(UKALK HE PeXke OJHOIO pasa B IATH JIET

I.[OHOJIHHTEJILHBIC XapaKTCPUCTHKH

HaumeHnosanue Ko HawmmeHnoranue 6a30B0it rpynisl, JOJDKHOCTH (TIpodecciu) Hiin
JOKYMEHTa A CIeHATBHOCTH
OK3 8212 COOPIOUKH 3IeKTPHYIECKOTO | DNeKTPOHHOI'O 000PYXOBaHHS
ETKC §122 COOopIIUK H3/IeNHi 3ICKTPOHHON TeXHUKH 4-To paspana
OKITOTP 18193 COopImuK MHKPOCXEM
OKCO’ 2.11.01.12 C60opUIMK H3AeIHH 2IEKTPOHHON TEXHUKH
3.2.1. Tpynosas pynxkuns
IpucoenquHeHNE KPUCTAILIOB K Vposens
HaumeHoBaHue KPHCTAILIOAEPKATEIO Koxn B/01.3 (mozypoBeHs) 3
KBy HKaLU
IIpoucxoxneHue / 3auMCTBOBAHO U3 !
Tpynoro# yHKUMH Opuritsan X OpuruHaa
Kon PeructpauoHHsiii Homep

OpUrMHana  NpodeCCHOHANTLHOTO CTaHIapTa
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Tpynosrie geficTBus

TMoaroToBKa CHEHATA3MPOBAHHOTO 000PYAOBaHHS K paboTe

KoHTposIs BHEIMIHETO BH/IA IIACTHH

Pasjienienpe moUI0XKeK ¥ IIACTHH MEXaHUYECKHM CIIOCOOOM

VK/IaJKa KPECTAILIOB | IIOJUIOXKEK B KacceTy (Tapy)

Iloaroroeka TONOJIOTHYECKOI0 nocaao4yHoro Mecra IIpOCTOﬁ
MHOFOKPHCTaJIBHOﬁ H I‘PIGPPII(HO-IIJI@HO‘IH()ﬁ MHKPOCXEMBI

HaveceHwe  OPUCOEMMHUTENHHOTO  MaTephala Ha  TONOJIOTHYECKOE
[OCAJOYHOE MECTO MPOCTOM MHOTOKPUCTAJIBPHOM H T'HOPHAHO-ILICHOWHOM
MHKPOCXEMBI

OpHeHTHpOBaHHAs YCTAaHOBKA KPHCTAIOB HA KpHCTaJUIoepaTeie MpocToit
MHOTOKPYCTaJIBHOH M THOPHIHO-INIEHOYHOH MHKPOCXEMEI

IIpucoenunenue KpHCTAIa K  KPHCTALIOAEPXKATENIO mpocToit
MHOTOKPHCTAIFHON U THOPHAHO-IIEHOYHOH MUKPOCXEMBI

Heobxoaumere ymeHus

YuraTh KOHCTPYKTOPCKYIO H TEXHOJIOIHYECKYIO TOKYMEHTAIHIO

Hcnosnp30Bath ONTUYECKUE l'IpPI60pI>I H alIapaTthel Jjis1 KOHTPOJIA BHCIITHETO
BHJa INTACTHH

Hcnonp3oBaTe  chemuanu3dpoBaHHOe OOOpPYIOBaHUS UL pa3felieHus
TIOJIVIOKEK M [UIACTHH MEXaHUIECKUM COCOO0M

Hcnone3oBats CIICIHMAIU3NPOBAHHOC l'IpI/ICl'IOCOGJ'IGHI/IC Hu o6opy,u03aHne A
YCTaHOBKH NOJTOXKEK U KpHCTATLIIOB

IlpuxnenBary 3JIEMEHTHI IPOCTOH MHOTOKPHCTAJBHOM ®  rubpumgHO-
IUICHOYHOM MUKPOCXEMBI

TlagTe npumosAMH W 3BTEKTHYECKMMH CIUIABAMH JJIEMEHTHI IIPOCTOH !
MHOTOKPHUCTaJIbHO!, THOPUIHO-TNIEHOYHOW MHKPOCXEMBI :

HeobxomuMmele 3nanns

TepMHHOJIOTHS ¥ YpaBAJIA YT€HHAS KOHCTPYKTOPCKOM M TEXHOIOrHYECKOM
JOKYMEHTAIINH

OcHOBHEIE TEXHWYECKMEe TpeGOBaHHSA, NpebiBIAEMble K COOHpacMbIM
TIPOCTEIM MHOTOKPHCTANIEHEIM H THOPHAHO-TIIEHOYHEIM MAKPOCXEMaM

CrocoObl  KpeIUleHH KpHCTAJUIOB MHOTOKPUCTaNbHOM W rubpumHO-
TICHOYHOH MHKPOCXEMBI

Croco0Obl HaHeCEHHS TIPHCOCANHUTEIIPHOrO MaTépruajia JO3HpOBaHHEM

Texuonoruyeckue BO3MOXHOCTH, obactn NIPUMCHEHUS, cpeacTBa
TEXHOJOTHYECKOIO OCHAICHHSA U PEKHUMEI Tpacpapemoﬁ Me4YaTu

Buzsl, OCHOBHEIE XapaKTCPHCTHKH, HAa3HAYCHHE H IpaBWIa IPHMCHEHHA
KIIEeB, HCHONB3YyeMBIX  IIPH NpPUCOCAMHEHAN  KpHcTaLla K
KPHCTAILIOEPXATEII0 MEKPOCXEMEL, B 00BEME BRIONHAEMEIX paoTr

Bunsl, OCHOBHBIE XapaKTEPUCTHKH, HA3HAYCHHME H MpPABHJIA HPHMEHEHHUS
TMPHIOOEB,  HCHONB3YEMBIX  IIPH  IPHCOETUHEHMH  KpHCTala K
KPHCTaJIO/IepKaTEI0 MUKPOCXEMEI, B 00beMe BHIMONHAEMBIX paboT

Bumsl, oCHOBHBIE XapaKTEPUCTHKH, Ha3Ha9eHHE W MpaBUa IPUMECHEHHA
9BTEKTHYECKMX CIUIABOB, MCIOJIB3YEMBIX IIPH IPHCOSIUHEHHH KPHCTAINa K
KPUCTAILIOACPKATEIN0 MAKPOCXeMBl, B 00beMe BHMOJHIEMBIX paboT

TexHONOrHYeCKHE  BO3MOXKHOCTH, OOJNacTH  IpPUMEHEHMs, CpelcTBa
TEXHOJIOTHYECKOTO OCHAIIEHUS M PEeXHUMBI PE3KU IUIaCTHMH JAUCKOM C
HapY>XHOH pexyled KpoMKoH

TexHomoruyeckue  BO3MOXHOCTH, OONacTH  NPUMEHEHHd, CPEACTBA |
TEXHOJIOTHYECKOTO OCHAIICHUS M PEXUMBI Pe3KH IUIACTHH CTAIbHBIMH
TIOJIOTHAMH U MPOBOJIOKOM ¢ IpUMeHeHHeM abpasuBa

Texmomoruyeckne  BOIMOKHOCTHM, OONACTM  NpUMEHEHHs, CpeicTBa |
TEXHOJIOTHIECKOTO ~ OCHAIEHHs W  PEeXHMBI  pa3fielleHHe  IUIACTHH |
CKpai6UpOBaHUEM AJIMa3HEIM PE3LOM C IOCNeAYIONIEeH JIOMKOi

VerpoficrBo, NpHHIMN AeHCTBAS M TpaBUiia  pabOTEl €  ONTHYECKAMH
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npHOOpaMH M aNnapaTaMH

VYerpoiicTRo, NPUHIMN AEHCTBHA CHELHATH3HPOBAHHOTO 00OPYAOBAHMS IIO
YCTAQHOBKE€ KDHCTAJUIOB HPOCTBIX MHOTOKPHCTaJABHBIX H THOpHAHO- |
IUICHOYHBIX MHKPOCX€EM, ¥ IIPAaBMIa pabOTH Ha HEM :

Busl nedekToB miacTHH

Tpe6oBaxus K opraHusauny paGodero MecTa IIpH BHINOJIHEHHH paboT

TpeGoBaHHSA OXpaHB TPyAa, MOXKAapHOM, NPOMEINUIEHHOH, 3KOJOTHYECKOH |
6€30NacHOCTH M HNEKTPoOe30NacHOCTH

OmacHsle H BpeIHBIE NPOH3BOACTBEHHEIE ()aKTOPHI IIPH BHIIOTHEHHH PaboT

ITpaBusia NPOU3BOACTBEHHOH CAaHHTAPHH

Bunst u npasunma NpUMEHECHHUS CPEICTB MWHIAMBHAYAJIBHOH M KOJUIEKTHBHOM
3aIIUTHI IPY BEIOJIHEHHH paboT |

Jpyrue XapakTepHCTHKH |

3.2.2. TpyaoBas pyHKIHS

VcTaHOBKa M MOHTaX 3JICMEHTOB Vposens
HaumeHoBaHKe IIPOCTHIX MHOTOKPHCTAJIHBIX H Kon | B/02.3 (noaypoBeHs) 3
THOPHIHO-TUICHOYHBIX MAKPOCXEM KBajuQuKauuu

TIpoucxoxaeHue Tpya0Boi
yHKIMKR

3aMCTBOBaHO U3
OpMrHHana

Opurunan X

Kon ) Femc'lpaunouﬂmﬁ HOoMep
opurgHana  npodecCHOHANBLHOrO CTaHAapTa

Tpynosrie neiicTeus

ITonroTopka py4HOro ¥ NOJyaBTOMATH3HPOBAHHOTO OGOPYIOBAHHS IS |
MMKpPOCBapKH ¥ MUKpPOIaifky K paGoTe

®opmMoBKa BEIBOZOB

O4ncTKa KPHCTAIUIOB IIPOCTBHIX MHOTOKPHCTAIBHEIX H THOPHAHO-IUIEHOHHBIX
MHKPOCXEM IIepe]l MOBTaXKOM

| MHOTOKPHCTAJIGHOH M THOPUIHO-IUICHOYHOM MHKpOcXeM (IPOBOTOYHBIA

MpukpocBapka COeOUHHTENBHBIX IICPEMBIYEK MEKAY 3TeMEHTaMH IPOCTOM

MOHTAX)

Mukponaiika COETMHHUTENLHBIX IIEPEMBIMEK MEXAY 3IEMEHTaMH IMPOCTOH
MHOTOKPHCTaIbHOH ¥ THOPUIHO-IUIEHOYHOH MHKPOCXEMEI

Paznenka IIPOBOAOB o

;%agncn(a BBIBOZIOB AKTHBHEBIX DJICMEHTOB, IIPOBOAOB

®mocoBaHN€e BEIBOJOB AKTHBHEIX JJIEMEHTOB, IIpOBOIOB

JIy)KCliIiIC BBIBOJIOB aKTHUBHBIX 3JICMCHTOB, IIPOBOZIOB

MOoHTaK aKTHBHBIX 3JIeMEHTOB IlpOCTOi:I I‘I/I6pI/I,I[H0-l'UIeHO‘{HOﬁ MHKPOCXEMBI

Heobxonumeie ymenust

YuraTh KOHCTPYKTOPCKYIO ¥ TEXHOJIOTHYECKYIO IOKYMEHTAIHIO

Hcnonb3oBaTh  CHENMATH3HPOBAaHHOE OOOPYHNOBaHHMS MAJIS  IUIa3MEHHOH
OYHCTKH KPHCTAJVIOB IPOCTHIX MHOTOKPHCTAJNBHHX H THOPHIHO-IUIEHOYHBIX
MHKpPOCXEM

(DOPMOBaTL GaouHEIe BBIBOJBI C HCIIOJIBb30BAaHUEM PYYHOTO %1
II0JTyaBTOMATH3HPOBRHHOI'O 06opy,uosa}mﬂ

3aunmark BBIBOAE! AKTHBHEIX O5I€MEHTOB, IPOBOJOB C HCHOJIB30BAHHEM
PYYHOTO M MONYaBTOMAaTH3HPOBAHHOTO 060PY/OBaHHUS

O®mocoBaTh REIBOJBl aKTHBHBIX 3JIEMCHTOB, IIPOBOJOB € HCNOJb30BAHHECM
PYYHOIO H IIOJTyaBTOMAaTH3HPOBAHHOI'O OﬁOpleOBaHI/Iﬁ

Jlymure BBEIBOZABI AKTHBHBIX SJIEMEHTOB, IIPOBOIOB C HCIONB30BAHAEM
PYYHOTO H NOJTyaBTOMAaTH3UPOBAaHHOIO 060pyHoBaHMs
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[IpuBapuBaTh 3JMEMEHTH IPOCTOH MHOTOKPHCTAIBHOM THOPHAHO-IICHOYHOH
MHKPOCXEMEI

®opMHpPOBATE COEAMHEHMS 3IEMEHTOB IIPOCTOH MHOTOKPHCTATBHOH H
 THOPHIHO-TIIEHOYHOH MUKPOCXEM

IMpuMeHATs cHeMUaNM3HPOBaHHOE pYYHOE H  IIOJYaBTOMAaTH3HPOBAHHOE
obopyaoBaHHe AN MHKDOCBADKM M MUKPOMAHKH 3IE€MEHTOB MPOCTOH

Heo6xonumele 3nanns

Texunueckne TpeGoBaHWS, IMpembABIAEMBlE K SJ€MEHTaM HpPOCTOH
MHOTOKPHCTaJIBHOH M THOPUIHO-IUICHOTHOH MUKPOCXEMBI

Venosus M Qu3MUECKHE 3aKOHBl MHKPOCBapKHM H MHKpomaiikn B oObeMe
_ BEINOJIHAEMEBIX paboT

ITocnenoBaTenbHOCTE BBHINONHEHHS IPOBOJIOYHOrO MOHTaXa IIpH cOopke
TIPOCTOH MHOTOKPHCTANBHON ¥ THOPHAHO-TUIEHOYHOH MHKPOCXEMBI

Cnoco6 coenMHEHUs DIEMEHTOB MHKPOCXEMBl TOHKOH aFOMHHHEBOMH
_ IPOBOJIOKOM METONOM «KITHH-KIIHHY

Crioco6 coeqdHEeHNs 2IeMEHTOB MUKPOCXEMBI TOHKO# 30JI0TOiM MPOBOJIOKOH
METOZOM «IIapUK-KIHH)

Buapl, OCHOBHEIE XapaKkTEpHCTHKH, Ha3Ha4YeHHe M IpaBmiia NIpHMEHEHHS
OpPHUIOEB,  HCHONB3YEMBIX  NpPH  MOHTaXe  JJIEMEHTOB  IIPOCTBIX |
MHOTOKDHCTAJIbHEIX M THOPMAHO-IUICHOYHBIX MHKpPOCXeM, B 00BEMe
BBINOJHSAEMEIX paboT

Buapl, OCHOBHBIE XapaKTepPHUCTUKH, Ha3HaUeHHe H INPaBHIA IPAMEHCHHS
tmocor

VerpoiicTBO, NPHHLMI - AEHCTBAS CHENUATM3MPOBAHHOTO 00OPYHOBaHHS
IIa3MEHHOM  OYMCTKM  KPHCTAIZIOB  OJHOKPHCTAILHBIX,  IPOCTBIX |
MHOTOKPHCTAJIBHEIX W THOPHIHO-IUICHOYHBIX MHKPOCXEM, IpaBHNA paboTH
Ha HeM B 00beMe BEIIOMHAEMBIX paboT

VerpoiictBo,  mpHHUMO — JOeHCTBHUS ~— YCTAHOBOK — MHKPOCBapKd |
TepMOKOMIIPECCHH H IIpaBmIa paboTh! Ha HUX

TexHoNOrM4ecKHe  BO3MOXKHOCTH, O0ONACTH  NPUMEHCHHS, CPEACTBA
TEXHOJNIOTHIECKOTO  OCHAIEHWs ¥  PEXHMBI  TEPMOKOMIIPECCHOHHOM
MHKPOCBapKH

TexHonoruyeckue BO3MOXHOCTH, obmactu NIPUMCHCHH A, cpeacraa
TCXHOJIOTHYICCKOTr0 OCHAIIICHUSA U PCXXHAMBI 3JICKTpOKOHTaKTHOﬁ MHUKPOCBAapKu
PacIiCIUIEHHBIM 3JICKTPOIOM

TexHojorudeckue  BO3MOXHOCTH, O0ONAacTH  NPUMEHEHHs, CpeiCTBa
TEXHOJIOTHIECKOTO OCHAIICHNS H PEXXHUMEI YJIbTPa3BYKOBOM MUKPOCBapKH

TexHonoruyeckue  BO3MOXKHOCTH, OONacTH  NPUMEHEHHs, CpEACTBA
TEXHOJIOTHYECKOTO OCHAIIEHHUS H PSXKUMBI TePMO3BYKOBOK MHKPOCBApKH

Bupnsi v HazHaueHHE COCAMHEHMH, TOTYYEHHEIX IOCPEICTBOM MUKPOCBAPKM H
MHKpPOHANKH

TpeboraHus oxpaHB TpyAa, HMOXapHOH, NPOMBINUICHHOH, 9SKOIOTHYECKOH
6€30IACHOCTH | BJIEKTPOOE30IIaCHOCTH

TpeGoanus K opraHu3auyy paboyero MecTa IpH BBHINOIHEHHH paboT

OnacHsle ¥ BpeTHBIE TPOH3BOCTBEHHEIE (PaKTOPHI PH BHIIOJIHEHHH paboT

INpaBuina Npou3BOACTBEHHON CAHUTAPHH

Bunsl 1 mpaBHia NPUMEHEHHS CPEICTB MHAMBHMAYATIBHOH M KOJUICKTHBHOH
3aIHTHI IPH BEITOIHEHHH paboT

Jlpyrue xapaKkTepuCTHKA
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3.2.3. Tpyaosas ¢pyHkuus
I'epmerH3anus oqHOKPHCTANHHEIX, Vposens
HaumeHoBanue MPOCTHIX MHOTOKPHCTANBHEIX U Kon | B/03.3 | (nomyposens) 3
THOPHAHO-IIIEHOTHBIX MAKPOCXEM KBaMpHKatm
ITpoucxoxkacHHE TPYAOBOM 3auMCTBOBaHO U3
dyHKuMH OpHirinan X OpHruHana L o
Kon PeructpaunoHHsiii HOMep
opuruHana npodeccHoHaNbHOTO
CTaHaapTa

TpynoBsle neficTBus

HaHeceHHe 3amUTHBIX Ma'repuanon HAa OJIEMEeHTHl TIPOCTOi m6p1mHo—
TIEHOYHOH MHKPOCXEMBI, HE MpeHA3HAYEHHEBIC JUIS 3a/IHBKH KOMIIAYHIOM
"OuHCTKAa KPHCTAILIOB OZHOKPHCTANBHBIX, IPOCTEIX MHOTOKDHCTANBHBIX H
 THOPHAHO-TLIEHOYHBIX MHKPOCXEM IIEpe]] KOPITyCHPOBaHHEM

3aNMBKA KPHCTAIIOB IPOCTOH MHOTOKPHCTANBLHOH M THOPHIHO-IUICHOYHOM
MHKPOCXEMBI KOMIIAyHAOM C HCHOJB30BAHHEM CHELHATH3HPOBAHHOTO
obopyaoBanus

3ajiMBKa KOMIIayHAOM KOHCTPYKTHBHEIX IIPOMEXKYTKOB
Cynixa KoMIayHaa

KonTpous H perynupoBaHHe pe:KUMOB 3aJTHBKH »
VcranoBka KPBIIIKA Kopmyca OAHOKPHCTAIHHOM, npocToi
MHOTOKPHCTAIBHOM M r’HOPHIHO-IUICHOYHOH MHKPOCXEMEI

3auBKa IIACTMACCH

06BonaKnBaHne nIIacTMaccoi

Heob6xonumeie ymeHus

YHTaTh KOHCTPYKTOPCKYIO H TEXHONOTHYECKYIO JOKYMEHTAIIHIO
ToaroTaBauBaTh KOMOAYHABI K MOCHENYIOMEMY HCIONB30BAaHHIO JUIA
FEPMETH3aLMKM IIPOCTBIX MHOTOKPHCTAIBHBIX M THOPHAHO-TIIEHOYHBIX
MHKPOCXEM

'epMeTH3HPOBATE NPOCTHIE MHOTOKPHCTANbHBIE M THOPHIHO-IUICHOYHBIE
MHKPOCXEMEI KOMIIAYH/IOM

Kopmycupoears  OJHOKPHCTAIBHEIE, IIPOCTHIE  MHOTOKDHCTalbHEIE H
THOPHAHO-IUICHOYHEIE MEKPOCXEMBI IIOCPEICTBOM MalKH

KopIycHpoBate  OJHOKPUCTAIBHBIE, IIPOCTEHIE MHOTOKPHCTAJNbHBIE U
TUOPUAHO-ILUIEHOYHEIE MEKPOCXEMBI TOCPEICTBOM CBAPKH

KopmycupoBath  ONHOKPHCTANBHBIE, IPOCTEIE  MHOTOKPHCTAJIbHEIE H
THOPHIHO-IIIEHOYHBIE MEKPOCXEMEI ITOCPEICTBOM CKICHBAHHS

Hcnonp30BaTh pydyHoe U IOJNyaBTOMAaTH3HMPOBaHHOE O0OOpymOBaHHE 1A
repMeTH3alUH OJHOKPHCTATbHBIX, IPOCTHIX MHOTOKPHCTANBHEIX H THOPHAHO-
IUICHOYHBIX MHKPOCXEM

Heo6xomumsie 3HaHMS

OCHOBHBIE TEXHHYECKHE TPEOOBAHMS, IPEABABISEMEIE K KOPIyCHPOBAHHEIM |
OJIHOKPUCTATLHBIM, MPOCTHIM MHOTOKPHCTAIBHBIM H THOPHIHO-TUIEHOYHBIM
| MEKpOCXeMau |
| Tums KOpIycoB MHKPOCXEM
PeXHMBl 3aIMBKH IPOCTEIX MHOFOKDHCTANBHBIX M THOPHIHO-TUIEHOYHEIX
MHKpOCXeM B 00beMe BEIOIHAEMBIX paboT

IMocnenoBaTensHOCTL  BHIDOMHEHWS ~ paboT MO KOPIyCHPOBAHHIO
OHOKPHCTANBHEIX, IPOCTHIX MHOTOKPHCTAIBHBIX M THOPHIHO-IICHOYHBIX
MHKPOCXEM IOCPEACTBOM NalKH

TTocnemoBaTenbHOCTH  BHIIONMHEHHMST ~ pabOoT MO KOPIYCHPOBaHHUIO
OIHOKPHCTAIBHBIX, MPOCTHIX MHOTOKPHCTAIBHBIX H THOPHIHO-IVICHOYHBIX
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MHUKPOCXEM IIOCPEACTBOM CBApKH

IocnenoBaTebHOCTh  BHMIOAHEHHA  paboT MO KOPIYCHPOBAHHUIO
ONHOKPHUCTANLHEIX, INPOCTHIX MHOTOKPHCTANBHEIX M T'HOPHIHO-TUIEHOYHEIX
MHKPOCXEM ITOCPENCTBOM CKIICHBAHHS

BugBl, OCHOBHEIE XapaKTepHCTHKH, Ha3Ha4deHHE H TNpPaBHiIa NpHMEHEHHSI
KJieeB, HCHONB3yeMBIX MPH YCTAHOBKE KPBIIKH KOPIyca MHKPOCXEMEI, B
o6beMe BHIONHAEMBIX paboT

BPXL[I:I, OCHOBHBIC XapaKTCPHUCTHUKH, HA3HAYCHHE U IMpaBujia NPHMECHCHHS
METAUTHYECKAX MPHIIOEB, HCHONB3YCMBIX IPH YCTAHOBKE KPHINIKH KOpIyca
MHKPOCXEMEI, B 00b€ME BBHIIOJIHAEMEBIX paboT

TexHonormaeckue BO3MOXXHOCTH, obnactu OpAMCHEHUA, cpeacTtea
TEXHOJIOTHICCKOI'O OCHAMCHHUA H PEIXHMBI O,I[HOCTOPOHHCﬁ IIOBHO#M CBapKn
KOHWYICCKAMH pPOJIMKaMH

YerpoicTBO, IPUHLHAI JEHCTBHASA YCTAHOBOK MHKPOIAHKH ¥ mpaBuia paGoTs
Ha HAX

TpeGoBanms oxpaHBI TpyAa, MOXKapHOM, IPOMBIILICHHON, SKOIOTHYecKOH
6€30MaCHOCTH H BJIEKTPo6Ee30IacHOCTH

TpeboBanus k opranm3anuu pabodero MecTa pH BHITIOJIHEHUA paboT

IMpaBuia IpOM3BOACTBEHHOM CAHATAPHH

Buapl U npaBuia NpEMEHEHHS CPEACTB MHIHBHYAIBHOH M KOJUJIEKTHBHOH
3aIATHI IPA BHIIONHEHWH paboT

Hpyrne
XapaKTEPUCTHKH

3.3. O606mennas TpyxoBas QyHKIHS

C60opka MHOTOKPHCTATIHHBIX U THOPUIHO-

ILIEHOYHBIX MUKPOCXEM € BHICOKOM Vposens
Haumenoanue IUTOTHOCTHIO MOHTAXa UX 31€MEHTOB Kon C - 4

(manee — CIOKHBIX MHOTOKPHCTAILHEIX H

THOPHIHO-TUICHOYHBIX MHKPOCXEM)
Mg Sl oy X | e

Kopn PeructpaunoHHbIl HOMEp
OpHTHHana npodecCHOHANILHOTO
cTaHAapTa

BozmoxnEIe C6opmuk MEKpocXeM 5-ro paspsga
HauMEHOBaHHUSA COopiyk u3ennii 31eKTPOHHON TEXHUKH 5-T0 pa3psiaa
JODKHOCTEH,
npodeccnii

TpeboBanus k
00pa3oBaHuAIo U
o0yueHuIO

Cpennee obuee o6pazoBaHue u

npodeccroHansHOe 06yUeHHe — IPOrpaMMsI PodecCHOHANBHOH ITOATOTOBKH
o npodeccusaM paGounx, ZODKHOCTIM CIIyXKAIUX, IPOTPAMMEI
MepeNOATOTOBKH paboIHX, CIYKAIOUX, IPOTPaMMBI HOBBIIECHHS
kBamrUKaImy pabodnx, CIyKammx

HIH

Cpennee npodeccuonansroe 06pa3oBaHHe — IPOrpaMMBI IIOATOTOBKH
KBTH(HIAPOBaHHBIX pabounX, CIyXKaIuX

TpeboBaHus K ONBITY
TIPaKTHIECKOH paboThl

He MeHee AByX JieT COOPIIMKOM MHKPOCXeM 4-T0 pa3psifia Ut HPOIIE X
npodeccHoHaNBHOE 00yueHIe
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He menee oiHOro rofa cOOPIIMKOM MHKPOCXEM 4-T0 pa3psiia IPH HalHYHH
cpenHero npogecCHOHAIBHOTO 06pa3oOBaHus

Ocobbie ycnoBus
Jomycka K pa6ote

IMpoxoxzaenne 06s13aTeNbHBIX IpeABAPHTENLHBIX (IIPU MOCTYIJIEHHA Ha
paboTy) H IePHOANYECKHX MENUIMHCKAX OCMOTPOB (06CIIeA0BaHMIT), a TaKoKe
BHEOUCPEIHEIX MEAULUHCKAX OCMOTPOB (00CTe10BaHMit) B YCTaHOBJICHHOM
3aKkoHOZaTeIbcTBOM Poccuiickoit ®enepanuun nopsake

ITpoxoxaeHue paGOTHHKOM MPOTHBONIOXKAPHOTO HHCTPYKTaXkKa

IMpoxoxkneHue pabOTHIKOM HHCTPYKTaXa MO OXpaHe TPyJa Ha pabodem Mecte
Hamame II rpynmet o anextpo6e3omacHoCTH

Apyrue
XapaKkTepHCTHKA

Pexomerayercst [ONOMHUTENBHOE podieCCHOHAIBHOE 00pa3oBaHHE —
MpOrpaMMEI HOBHIIICHHS KBAJTH(HKAIMHA HE PeXXe OJJTHOTO pa3a B IIATH JET

JlononHuTeMbHEIE XapaKTEPHCTHKH

HanmenoBanue Kox HanmeHnoBanue 6a30Boii rpynmel, JOJDKHOCTH (TIpodeccHn) MM
JIOKYMeHTa CIeNHAILHOCTH
OK3 8212 CG6opUIMKH 3JEKTPHIECKOr0 U MEKTPOHHOTO 000pYIOBAHHS
ETKC § 123 C6opluk H3AEIHil 3NeKTPOHHON TEXHUKHU S5-ro paspsia
OKIATP 18193 COOpIIHMK MUKPOCXEM
OKCO 2.11.01.12 COopIuK H3AEHI SNEKTPOHHON TEXHHKH

3.3.1. Tpynosas pynxnus

| YcTaHOBKa H MOHTaX 3]IEMEHTOB Vposens
HaumMeHoBanue CIIOXKHBIX MHOTOKPHCTAJIPHBIX B Koa C/01.4 (momypoBeHb) 4
rUOpHAHO-IUIEHOYHBIX MEKPOCXEM KBaHHKAMH
IlpoucxoxnaeHue Opuruman X 3aMMCTBOBAHO H3
TpyHOBO# yHKLMK P OpHruHana |
Kopn opurunana PeructpammonHsii HoMep

npogeccHOHaNBLHOro CTaHAApTa

Tpynoseie fneficTBHS IloaroTroBka IIOJIyaBTOMAaTH3HPOBAHHOT'O H aBTOMAaTH3HPOBAHHOI'O |

obopynoBanus K pabote

KOHTPOJIB BHCIIHETO BHJA U TCOMECTPHUYCCKHX NMapaMeTPOB INIACTHH

Kontpons Hanmmams nepekToB B KpHCTALTAX
MapkupoBKa HErOJIHBIX KPHCTAILIOB

PasieneHre momioxkex 1 miIacTHH

VYKiajika KpuCTaJUIOB B KacceTy (Tapy)

(I)OpMOBKa BBIBOJIOB 3JICMEHTOB CJIOKHBIX MHOTOKPHCTAIBHBIX H I‘HGpI/IlIHO-
II€EHOYHEIX MHKPOCXCM

VCTaHOBKa KpHCTALUIa Ha THOKOM HOCHTENe

Hanecenne  NpHCOCAMHUTENIBHOTO  MaTepHala Ha  TONOJOTHYECKOe
MOCaJOYHOE MECTO CJIOXKHOM MHOTOKPHCTAIBHOH M THOPHUIHO-IIEHOYHOMH
MHKPOCXEMBL

®mocoBaHHe SJIEMEHTOB  CJIOKHBIX MHOTOKpHCTAJIBHBIX H FHGpH,HHO-
INIEHOYHBIX MHKPOCXEM NOrpy)KCHUCM
OG]Iy)KKBaHHe Y4aCTKOB NOBEPXHOCTH KpHUCTAIUIOAEPKATEIA

OpueHTHpPOBaHHAs YCTAHOBKA KPHCTAJUIOB CJIOXKHOH MHOTOKPHCTaIBLHOH H
THOPHAHO-IUICHOYHOH MHKPOCXEMEI Ha CIIEHHANBHBIX aBTOMAaTaxX

Ipucoeuuenne NepeBEPHYTHIX KPHCTAIUIOB ¢ 00beMHEIMHA BEIBOJAMH

Tlpucoenuuenre  KPHCTALIOB K KPHCTAUIOACPXKATENIO  CIIOXKHOM
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MHOTOKPHCTAJIEHOH ¥ THOPHIHO-INIEHOYHOH MUKPOCXEMEI

Ounctka KPHUCTAJIOB CJIOXKHBIX MHOTOKPHCTAJIBHBIX H I‘KGpPUlHO-IIJICHO‘IHHX
MHKPOCXEM IIEped MOHTAXXOM

MonTax 00BEMHBIX M IUIOCKAX BBHIBOJOB  KPHUCTIOB  CIOXHOM
MHOTOKPHCTAIBHON M THOPHIHO-INIEHOYHOM MHKPOCXEMEL

MOoHTaX aKTHBHBIX 3JIEMEHTOB CJIOKHOM I'H6pI/II(H0-HJIeHO‘IHOﬁ MHKPOCXEMBI |
IIOCPEOCTBOM l"pyTIl'IOBOﬁ MHKPOCBapKu

MoHTaX 57eMEHTOB MHOTOKPHCTANBHOH MHKPOCXEMEI C  IOMOIIBIO
JICHTOYHBIX HOCHTEIEH o

Heobxomumete ymenust

YuTaTh KOHCTPYKTOPCKYIO U TEXHONOTHYECKYIO TOKYMEHTAIHIO |

OGnyXHBaTh HOBEPXHOCTH SIIEMEHTOB IIEPEN HX MOHTAKOM |

®opMoBaTh 6aTOTHBIC BHIBOJBI

] IUIEHOYHOMU MHKPOCXEMBI K MOHTaXy

IloaroraBnuBaTh BBIBOJBI AKTHBHBIX SJIEMEHTOB CIOXKHOH THOpHAHO-

Hcmonb3oBath CIIEMHATTH3UPOBAHHOC o60py,uonam«m AJIA  pasaciiCHUAA
MOMJIOXKCK U IUIAaCTHH

BHa ¥ TCOMECTPUYIECCKUX MaPAMETPOB IIACTHH

Hcnonp3opats YCTaHOBKH  aBTOMATHYCCKOrO  KOHTPOJIA f.[e(l)CKTHOCTI/I

Hcnone3oBaTe  coelmanu3upoBaHHOE OOOpyAOBaHHE [IUII  YCTAHOBKH
KPHUCTAJLIOB, aKTHBHBIX HJIEMEHTOB :

HcnonpzoBath aBTOMaTH3MpOBaHHOE OOGOpPYNOBaHME IUIA3MEHHOH OYHMCTKH
KPUCTAUIOB  CIOXKHBIX ~ MHOTOKPHCTAMBHBIX M THOPHIHO-TLICHOYHBIX
MHKPOCXEM

Hcnonb30BaTh aBTOMaTHYECKHE YCTAHOBKH JUIS HaHEeCEHHMS INPHIOMHBIX
IAPUKOR

Hcnonp308aTh aBTOMATHIECKHE YCTaHOBKM JJIst NalKy OIUIaBJIEHUEM

| BEIBOZIOB KPHCTAJUIOB CJIOXKHON MHOTOKPHCTaILHOH M IHOPUIHO-TUICHOUHOM
MHUKPOCXEMEI |

Hcnonb3opate CIICUHATN3NPOBAHHOE I10JIyaBTOMaTH3MPOBaHHOE u
ABTOMAaTH3HPOBAHHOE oﬁopynosalme Ui MOHTa)Xka OOBEMHBEIX W IUIOCKHX

Hcnone3oBaTh  CHENMATH3HPOBAHHOE  MOIyaBTOMAaTHU3UPOBAHHOE  H
ABTOMATH3MPOBAaHHOE OOOPYJOBaHME I MOHTaXAa AKTHBHBIX 3JIEMEHTOB
CJIOXKHOH THOPHAHO-NIEHOYHOH MUKPOCXEMBEI

Heo6xonuMele 3uanns

| THOPHTHO-IITEHOYHEIX MEKPOCXEM

KoHCTpyKIIMM UM OCHOBHBIC IapaMeTphl CIOXKHBIX MHOTOKDHCTAalbHBIX H

IMocnexoBaTeNbHOCTP MOHTaXa CJIOXKHOM MHOTOKPHUCTANBHOM M THOpUIHO-
TUTeHOYHOH MUKPOCXEMEI
ITpaBmita BEI6Opa peXXHMOB MOHTaKa B 065EME BHINIOTHAEMBIX paboT

| ITocnexoBaTenbHOCTh ABTOMATH3UPOBAHHOM COOPKH MHUKPOCXEM € MOMOINBIO

JIEHTOYHEBIX HOCHUTENCH

Texnomnorus HaHeceH s IPUNORHEIX MAPUKOB

IlocnenoBaTeNnbHOCTD H PEeXKHMBI NaHKH ONIABICHHEM

ITocnenoBaTeIbHOCTE BBHINOMHEHHS MOHTaXKa OSCHPOBONOYHBIMH METOJAMH |
npd  cGOpKe CIIOKHOM MHOTOKPHCTANGHOH H  THOPHIHO-IUIEHOYHOMH
MHKpPOCXEMBL

IMocnenoBaTensHOCTh NPHCOSAMHEHUST KPHCTAJUIOB ¢ OOBEMHBIMH BEIBOJAMH |
METOZIOM MIEPEBEPHYTOr0 KpUCTAIIa

Cnioco651 npucoefMHEHNs KPHCTAJUIOB MUKPOCXEM

Cnoco0Obl OYMCTKH KPUCTAJUIOB IIEpEA UX MOHTAXKOM

Buzb! ned)ekTOB IUIACTHH M KPHCTAIIOB
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Ou3nKo-XUMHUUYECKHE CBONCTBA IPUMCHACMEBIX MaTCpUAIOB B o0Bpeme
BBINNOJIHACMBIX pa60T

IloarotoBka  MOMyaBTOMATH3MPOBAHHOIO W ABTOMATH3MPOBAHHOIO
obopymoBaHus U1 cOOPOIHO-MOHTKHEIX paboT

VerpoiictBo, NpHHOMN JSHCTBHA M IpaBmia paboTEI ¢ ONTHYECKHMH
npHOOpaMH U annapaTaMu

VerpoiictBo, NpHHIHI HAeHCTBHS M IpaBuina paboTHI Ha yCTaHOBKAX
aBTOMATHYECKOT0 KOHTPOIA AeeKTHOCTH KPHUCTAIIIOB

TexHonmormueckue  BO3MOXKHOCTH, OONacTH  IPUMEHEHHS, CPEINCTBa
TEXHOJIOTHYECKOI'0 OCHAIICHMsT M PEXHUMBI PE3KH IINMaCTHH JHUCKOM C
Hapy)XHOH pexylei KpoMKoR

TexHonorudeckue  BO3MOXHOCTH, OOJNacTd  OpPHMEHEHHs, CpEACTBa
TEXHOJIOTMYECKOTO OCHAIICHUS H PEXUMBI PEe3KH IUIACTHH CTaILHBIMH
HOJIOTHAMH K IPOBOJIOKO# ¢ IpHMeHeHUeM abpa3uBa

TexHonoruueckue  BO3MOXHOCTH, 0OJacTH  NPUMEHEHHA, CpEACTBa
TEXHONIOTHYECKOTO  OCHAIIEHHMS M PEXHMBl  pasjielileHus  IUJaCTHH
CKpaiibupoBaHUEM aJIMa3HBIM PE3IIOM C MOCHeRYIOmei TOMKOH

TexHomoruueckue  BO3MOXHOCTH, OOJIaCTH  NPHMEHEHHs, CpeICTBa
TEXHOIIOTHYECKOTO OCHAIIECHUS H PEXHMBI pasfiefieHHs IUIACTHH Ja3epHBIM
CcKpaiibmpoBaHHEM

TexHonorn4eckde  BO3MOXKHOCTH, OONAacCTH  NpHMEHEHHs, CPeACTBa |
TEXHOIIOTHYECKOTO OCHAIIEHHS H PEXXUMBI YIBTPa3ByKOBOI pe3KH ILTACTHH

TexHomOrHYecKHE  BO3MOXHOCTH, OOGNAcCTH  NPHMEHEHHs, CpeEJCTBa
TEXHOJIOTMYECKOTO OCHAIIEHHS H PEXUMBI Pa3/ieIeHUS IIACTHH TPaBJIeHAEM

VerTpoiicTBO, NpHHIMI JEHCTBHS aBTOMATH3HPOBAHHOrO 06OpyZOBaHHS
IIa3MEHHOH OYHCTKH KPHCTAJUIOB H NpaBHJa paGoThl Ha HeM

VYeTpoiicTBo, TpHHIMO ACHCTBHA YCTaHOBOK TIpYMNIOBOH HaWKM M IpaBHIA
paboThH Ha HUX

VcTpoiicTBO, NpUHIMN AeHCTBHS ABTOMAaTHYECKHX YCTAHOBOK HaHECEHHA
IIPHIIOHHKIX IIAPUKOB H MPaBHIa paboTH Ha HUX

TexHonmoruyeckne  BO3MOXHOCTH, OOJNacTH  NpPHMEHEHHs, CPEACTBa
TEXHOJNIOTMYECKOTO  OCHAIIEHHS W PEeXHMBI  TEPMOKOMIIPECCHOHHO
MMKpPOCBapKH

TexHonmoruyeckue  BO3MOXHOCTH, o00JlacTH  NpUMEHEHHs, CpeICTBa
TEXHOIOTHIECKOTO OCHAMIEHHA U PEXXUMBI 3I€KTPOKOHTAKTHOH MHKPOCBApKH
pacIlerIeHHbIM 2JIEKTPOAOM

TexHomoruueckue  BO3MOXHOCTH, OOJACTH  NPHMEHEHHS, CPEACTBA
TEXHOIIOTHIECKOTO OCHAINEHHA W PpeXMMBl MHKDOCBAapKH [AaBJICHHEM C
KOCBEHHEBIM UMITYJIECHBIM HATPEBOM

TexHoNOrMYeCKHE  BO3IMOXHOCTH, oOJNacTd  NpPUMEHEHMs, CpelcTBa
TEXHOJIOTHIECKOTO OCHAIIEHHUSI ¥ PEXXUMEL YIFTPa3ByKOBOH MHKPOCBAPKH

TexHONOrHYECKHE BO3MOXHOCTH, obnacti IIPAMCHECHHS, cpencTBa
TEXHOJIOTHYICCKOTr0 OCHAIICHNS B PEXXKUMBI TCpMO3By1(OBOI7I MHUKPOCBApKH

TexHonoruueckue  BO3MOXHOCTH, OONacTH  IPUMEHEHHS, CPE/CTBa
TEXHOJOTHYECKOTO  OCHAIIEHHS M  DPEXHUMB  TePMOYIBTPa3BYKOBOM
MHKPOCBApKH 30JI0THIM INAPUKOM

Tpe60BaHI/I$I K opranusanun pa60qero MECTa IIpH BBIIIOJIHCHUH pa60T

TpeGoBanust OXpaHbl Tpyda, NOXKapHOH, NMPOMBIIICHHON, 3KOJIOTMYecKoH
6e30IacHOCTH H 2JIEKTpo6e30IacHOCTH

OnacHele ¥ BpeIHEIC IPON3BOACTBEHHbIE (aKTOPHI IIPH BEITOIHEHHH paboT

ITpaBuna IpoH3BOACTBEHHOM CAaHUTAPUM

Buzsl 1 mpaBmila IPUMEHEHHS CPEACTB MHIUBHIYAIBHOHM M KOJUIEKTMBHOH |
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| 3alIMTH IIPH BHIIONHEHUA paboT

| Jlpyrue XapaKTepHCTHKH | -

3.3.2. Tpynosas dpyHxkmus

I'epMeTH3anus CIOXHBIX YposeHs
HawumeHoBanue MHOTOKPHCTAIBHBIX ¥ THOPUIAHO- Kon | C/02.4 (moaypoBeHs) 4

MJICHOYHBIX MHKPOCXEM KBaMQUKaLUUK
TpoucxoxacHue 3aMMCTBOBaHO U3
TpyROBO#i pyHKUMM Opuruan X OpHrHHana |

Koa opurunana PeructpauoHHs1ii HOMEp
npo()eCCHOHANBHOFO CTAHAApTa

Tpynoseie geicTBus

IToaroroBka o60pynOBaHUs U rEpMETH3AIMHA CIOXHOW MHOTOKPHCTANLHON
U rHOPHHO-IUIEHOYHOH MHKPOCXEMBI

OuHCTKa KPUCTAIUIOB CJIOXHBIX MHOTOKPHCTATNBHBIX H THOPUAHO-INIEHOUHBIX
MHKpPOCXeM Iepesi repMeTH3aluei

TUIEHOYHOM MHKPOCXEMBI, HC IIPEAHA3HAYCHHBIC UL 3aJIMBKH KOMIIAYH/IOM

HaneceHHe 3amquTHBIX MaTE€pHAJIOB Ha JJIEMCHTHI CIIOXKHOM m6pl/mno-

3a/MBKa KPHCTAUIOB CIIOKHONH MHOTOKPHCTAJbHOH M THOPHIHO-IUICHOYHOM
MHKpPOCXEMBI ~ KOMIIAYHJAOM H  IUIACTMaccof ¢  HCIONB30BaHHEM
CIEeHUATM3HPOBAHHOTO 000PYAOBaHUS

3annBKa KOHCTPYKTHBHAIX IPOMCIKYTKOB

Honsannmca KpHCTaJlIa Ha JICHTOYHOM HOCHTEIIC

O6BoIaKuBaHKE TIACTMACCOH
KonTpoins u perynupoBaHue pexyuMOB 3aJIHBKH

VcTaHOBKAa KpBIMIKH KOPITyca CIO)KHOW MHOTOKPHCTANBHOM H THOPHIHO-
IUIEHOYHO# MHKPOCXEMBI

Heo6xoaumble yMeHHS

YutaTh KOHCTPYKTOPCKYIO H TEXHOJOTHYECKYIO JJOKYMCHTAIHIO

@dopMHpOBaTh 3aIIMTHRIE MacKd Ha OJIEMEHTaX CHOXHOM THOPHIHO-
TIJICHOYHON MHUKPOCXEMBI

3ayMBaTh  CIOXKHBIC  MHOTOKPUCTaJNbHBIE M THOPHAHO-IIEHOYHEIE
MHKPOCX€MEI KOMIIayHIaMH U IUIaCTMaccoi

Wcnonp3opath YCTAaHOBKH JO3HPOBaHUS MAaTECpHasa IJIs ITOA3aTMBKH

CyI]II/ITI: CJIOKHBIE MHOTOKPHCTAJIBHBIE U rn6pn,ul-10-nnel{o¢mme MHKPOCXEMBIL
Iepea HAHCCCHHUCM 3aIIUTHOI'O IOKPHITUS

Hanocuth 3almuTHEIE TOKPBITHA Ha CIOXHBIE MHOIOKPUCTAJIBHEIE H
T I/I6pHI(HO-HJIeHO‘IHI>Ie MHKPOCXEMBI

CymuTh 3alIMTHBIE MOKPHITUA CIOXHBIX MHOTOKPUCTANBHBIX M TMOpHAHO-
IUICHOYHEIX MEKPOCXEM

Kopnycnpona’rs CJIOXKHBIE MHOIOKPHCTANBHBIE U rnﬁpn,uno-nneﬂoqﬂme
MHUKPOCXEMBI ITOCPCACTBOM naiKu

KopruycupoBaTh CIOXHBIE MHOTOKPHCTANbHBIE M THOPHIHO-TIIEHOYHBIE
MHKPOCXEMEI TOCPENCTBOM CBapKH

KopmycupoBars CHOXHBIE MHOTOKPHCTaJIbHbIE H THOPHAHO-TUIEHOYHEIE
MHKPOCXEMEI IOCPEACTBOM CKJICHBAHUS

Heobxoaumele 3HaHHA

THOBI KOpITyCOB MHKPOCXEM

OcCHOBHBIE TeXHHYECKHE TpeOOoBaHMs, MPeabABIIEMEIe K KOPIyCHPOBAaHHBIM
CJIOXKHBIM MHOTOKPHCTAIBHBIM M THOPHIHO-IUIEHOYHEIM MEKPOCXEMaM

IMocnenoBaTeIHOCTh BHIMONMHCHHA pPaboT MO KOPHYCHPOBAHHIO CIOXKHBIX
MHOTOKPUCTAIGHEIX U THOPH/IHO-IUICHOYHBIX MHKPOCXEM IOCPEACTBOM IAHKH
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IMocnenoBaTenbHOCTh BHIIONHEHHS paboT 1O KOPIYCHPOBAHMIO CIIOXKHBIX
MHOTOKPHCTANBHEIX H THOPHAHO-IUIEHOYHHIX MHKPOCXEM NOCPEICTBOM
CBapKH

IocnenoBateNbHOCTh BHIIONHEHHS PaboT MO KOPIYCHPOBAHMIO CIIOXKHBIX
MHOTOKDHCTATBHEIX M THOPHIHO-IUIGHOYHBIX MHKPOCXEM HOCPEACTBOM
CKIICHBaHHA

OcobeHHOCTH KOMOMHHMPOBaHHOM repMeTH3alMM B 0O0BeMe BBINONHACMBIX
pabot

PexXMBl 3aJIMBKH CJIOXHONH MHOTOKPHCTAJILHON H THOPHIHO-IUIEHOTHOM
MHKPOCXEMEI B 00beMe BEIIOJHAEMBIX paboT

Mertox KopycHpoBaHHAs Ha YPOBHE IIACTHHBI N
Bunel, OCHOBHBIE XapaKTEPUCTHKH, Ha3Ha4YeHHE H IpaBWiIa NPUMEHEHHS
KJIeeB, HCHONB3YEMBIX NIPH YCTAHOBKE KPBINKH KOPIyca MHKPOCXEMBI, B
o6BbeMe BBINOJHAEMBIX paboT

Buzsl, OCHOBHEIE XapaKTEpHCTHKH, Ha3HaYeHHE M IIPaBHJA IIPHMEHEHHS
CTCKIIIHHBIX M METAJUIMYECKUX IPHIOEB, HCHIOJB3YEMBIX HNPH YCTaHOBKE

Cnoco6B1 OYHUCTKH KPHCTALIOB Ilepel OKOHYATENBHOM repMeTH3auuneit
Cnoco6Hl ynanenue ¢ioca

Cnoco6bl HaHECEHHs MaTepralia OA3aINBKA

VYerpoiicTBo,  mpuHIEMD — FeHCTBHS M NOpaBHIa  MCIIONb30BaHUA
CTIEUHANTH3HPOBAaHHOTO 060pYI0BaHHS MHKPONAHKH

TexHonormyeckue  BO3MOXHOCTH, 00NacTd  NpHMEHEHHS, CPEACTBa
TEXHOJIOTHYECKOTO OCHAIIEHHS M PEKHMBI 3JEKTPOKOHTAKTHOH POJIHKOBOH
MMOBHOH MUKpPOCBapKH ]

TexHONOrHYeCKHe  BO3MOXHOCTH, OONacTM  NpHMEHEHWs, CpeJACTBa
TEXHOJIOTHIECKOTO OCHAIICHHS H PEXHMBI XONOIAHOM CBapKH -
TpeboBanuss OXpaHBI TpyAa, MOXApPHOH, NPOMBIIUIEHHOH, 3KOJOTHYECKOH
6e30acHOCTH U 371eKTpobe30nacHOCTH ’ -
TpeboBaHM: K OpraHu3alua pabouero MecTa Ipy BHIIOJHEHHH pabot
ITpaBua OpoN3BOCTBEHHON CAHUTAPHHI

Buabl u npaBmna npuMeHeHHs CpeACcTB MHIMBHIYalbHOM H KOJUIEKTHBHOM
3aIMUTH IPH BEINOJIHEHUH paboT

Hpyrue

XapaKTCpUCTHKH

3.3.3. TpyaoBas pyHkuusi

KounTpous kauecTBa cO0pKH v
POBEHE
OJHOKPUCTAIBHBIX, IIPOCTHIX U CIOXKHBIX
HaumenoBanue MHOKP: » P Kon C/03.4 (moaypoBeHs)
MHOTOKPHCTAJIBHBIX ¥ I'HOpHIHO- KBanMpHKaLKH
IIEHOYHEIX MHKPOCXEM
OBaH
TIpoucxoxaeHne Oprusan X 3auMCTBOBAHO M3
TpynoBo¥ GyHKIMH opurdHana
Kopn opuruHana  PerucrpaunoHHblI HOMEp
npodecCHOHANBHOr0 CTaHAapTa
HM3MEPHUTCIBHOTO

| TpymOBEIE ICHCTBUS | TlogroToBKa KOHTPOJIbHO-JUarHOCTHIECKOTO 34

| 06opyHoBaHHs

KoHTpois KadecTBa NasHEIX, CBAPHBIX, KIIEEBBIX COCANHEHUM

KOHTpOp HAIWUYM OTCIOCHHH, MYCTOT, IeeKTOB KOHTAKTHEIX BHICTYNIOB B




17

cobpaHHOl ORHOKPHCTAIBHOU, MPOCTOH M CIIOXHOW MHOTOKPHCTAIBHOH M
THOPHIHO-IJICHOYHOH MHKpOCXeMax

[IpoBepka kadecTBa repMeTH3ALUHA MUKPOCXEMEI

CocTaBieHHe OTYETHOM JOKYMEHTAIMH IIPOBEIEHHs KOHTPOJIA IApaMeTpoB U
OUEHKH KXayecTBa COOPKHM ONHOKPHCTANIBHEIX, NPOCTHIX M  CJIOXKHBIX
MHOTOKPHUCTAJIBHBIX ¥ TUOPUIHO-TUIEHOYHEIX MEKPOCXEM

Heo6xonumpie ymMmeHHS

JlnarsocTHpOBaTE AedeKThl COOPKH OXHOKPHUCTATBHEIX, IPOCTHIX M CIOXHEIX |
MHOTOKPHCTAIBHEIX M THOPHAHO-IJIEHOYHBIX MUKPOCXEM f

TECTHPOBETB OQHOKPHCTAJIbHBIC, IPOCTBIE U CJIOXKHBIE MHOTOKPUCTAIIBHBIC U
I‘I/I6pI/I.Z[H0-HIIeHO‘IHBIe MHUKPOCXCMBI

HpHMCHHT’b KOHTPOJIbHO-AUATHOCTUHICCKOE U H3MCPUTEIIBHOE OGOPY,HOBaHI/IC

 OopMIATE OTYETHYIO MOOKYMEHTALMIO O BEIIOJHAEMBEIX KOHTPOIBHO-

H3MEPUTCIIBHBIX U UCIIbITATCIBHBIX pa60Tax

HeobxomuMele 3HaHusA

Hasnayenue H IIpaBHIIa II0JIB30BaHUsL KOHTPOJIBHO-U3MEPUTEIIbHEIMUA
npubopaMu ¥ 060pYIOBaHHEM B 00BEMeE BBHIIIOIHAEMEIX paboT

Bunpl nedexkToB MHKpocXeM Ha odTame uX COOpPKH M CIOCOOHI  €ro
HpexynpexIeHns

MeTtoas! peHTreHOrpadMu M aKyCTHYECKONH MHKPOCKOLMH, HCIIONB3YIOMHECS
JIUIs BEISIBIIEHHS IedeKTOB COOPKM MHKPOCXEM

Mertoap!l KOHTPOII TepPMETHYHOCTH MHKPOCXEMEI: OMPECCOBKH, BAKYyYMHBIH,
BaKYYMHO-KUIKOCTHBIH

Bugsi TCCTUPOBAHUA OJHOKPHUCTAJIPHBIX, IPOCTHIX H CJIIOXKHBIX
MHOTOKPUCTAJIBHBIX K I‘H6pHZlH0-HJICHO‘IHI>IX MHUKPOCXEM

INpunnuner  paGOTEI M YCTPOHCTBO KOHTPOJBHO-AHATHOCTHYECKOTO H
H3MEPUTENBHOro 060pyIOBaHUS M €ro TEXHHYeCKHe BO3MOXHOCTH B o0BeMe
BBIIIOJTHAEMBIX paboT

IMpaBuna odopmieHHs TeXHHYecKOH MOKYMEHTAalMH IO KOHTPOMIO H
HCITBITAHUAM OJHOKPHCTANBHBIX, IPOCTHIX U CIIOXKHBIX MHOTOKPHCTAILHEIX H
rEOpHAHO-TNIEHOUHBIX MEKPOCXeM B 00BeME BHIIONHAEMEIX paboT

Bunsl u npaBuna NpUMEHEHHS CPEACTB MHAMBHAYAIHHOH M KOJUIEKTHBHOM
3aIUTH IIPH BHIOJIHEHUH PaboT

TpeGopaHHs oOXpaHBI TpyJa, MOXapHOW, NMPOMBIIUICHHOMN, SKOJOTHYECKOH
6€300aCHOCTH U JICKTPOOE30IIaCHOCTH

Hpyrue

XapaKTEPUCTHKHA

3.4. O0o6menHan TpyxoBasi GyHKIHAA

C60pKa MEKPOCXEM I10 TEXHOIOTHH Vposens
HaumenoBaHue p P Kog i, D P 4
«CHCTEMa B KOpITyce» : KBanuGuKanuu
HMCTBOBaHO
IpoucxoxaeHne 06o0meHHOH Opuruman X 3a B: u3
TpynoBoi GyHKUMI OpUrHHaJa
Kon PeructpauoHHbIil HOMEp
OpUrHHana npodecCHOHANBHOTrO
cTaHjapra
BosmorxHbIe COopmuK MEKPOCXEM 6-T0 pazpsaa
HaUMEHOBaHHUS C6opuk n3enuii SIeKTPOHHON TEXHHUKH 6-To paspsaa
JIOIDKHOCTEH,
npodeccuii
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TpeboBanus k
00pa3oBaHUIO U
0by4deHHIO

Cpeanee obmee o6pazoBaHue 1

110 pogeccusaM pabovuX, JOKHOCTSIM CIIYKAIHX, HPOTPaMMEI
HEPETIOATOTOBKH pabounX, CIIYXKAMUX, [POrPAMMBI TOBBIMIEHUS
KBaA(HUKaMK pabodnX, CIIyKaluxX

W

Cpeznee npodeccHOHATEHOE 00pa3oBaHKe — IIPOrPaAMMBI IOATOTOBKH
KBAJIH(HUIUPOBAHHEIX pabOvMX, CIIYKaIHX

npodeccuoHanEHOE 00yUeHHE — IPOrpaMMEL IPOQECCHOHATBHOM IIOATOTOBKH

TpeGoBaHnus K OIBITY
TIPaKTH9IeCKOH paboTl

He MeHee AByx neT cOOPIINKOM MHKPOCXEM 5-TO pa3psia Uil MPOLIeUIHX
npodeccuoHansHOE 06yyeHne

He MeHee otHOTO rofa cGOpIEKOM MUKPOCXEM 5-r0 paspsiia MpH HATHYMH
cpenHero mpodecCHOHANEHOro 06pa3oBaHus

OcoG5ie ycnoBus
Jomycka k pabore

Ipoxoxaerue 06513aTENBHEIX IPeABAPUTETHHBIX (TIPY NOCTYIUIEHHA Ha
paboTy) U NepuOAMYECKIX MEAUIIMHCKUX OCMOTPOB (00CIeIOBaHHIA), a TAKKe
BHEOYEPEIHEIX MEIUITHHCKIX OCMOTPOB (00ciIe0BaHMii) B yCTaHOBICHHOM
3akoHoAaTenbcTBOM Poccuiickoit ®enepannu nopsixe

IpoxosxneHre pabOTHAKOM IPOTUBOIOKAPHOTO HHCTPYKTAXKA

ITpoxosxnenre pabOTHUKOM MHCTPYKTaXa [0 OXpaHe Tpyaa Ha pabodeM mecte
Hayuupe II rpynns 0o 57eKTpo6e30MacHOCTH

Hpyrue

XapaKTEepPHUCTHKH

PexoMmenyercs JonoHuTENbPHOE NPOdecCHOHANEHOE 0Opa3oBaHue —
IIpOrpaMMEI IOBEINICHEHS KBATH(HKAIMA HE PeXe OHOTO pa3a B IATh JIET

JononHutensHbIe XapaKTePHCTUKH

Haumenopanne Kox HaumenoBanue 6a30Bofi rpynmbl, JOJDKHOCTH (IpodeccHH) Ml
JMOKYMEHTa CIENHATBHOCTH
OK3 8212 C6opIIMKH 3JIEKTPHIECKOT0 H MJIEKTPOHHOro 000py/10BaHHS
ETKC § 124 C6opIuK w3eImit 21eKTPOHHON TEXHHUKH 6-TO pa3psana
OKIIATP 18193 C6opimyk MEKpocXeM
OKCO 2.11.01.12 CGopiyk H3neNmi SIeKTPOHHON TEXHAKH

3.4.1. Tpynosan dpysxums

yCTaHOBKa, MOHTaX H Ir€épMETH3alHsl Vposens
HaumeHOBaHHE KOMIIOHEHTOR Kon D/01.4 (noxypoBeHs) 4
KBanu(HKaLUK
IMpoucxoxaeHue CTB "
[POHCXOX Opurasan X 3aMMCTBOBAHO M3
TpyaoBo#l GpyHKUMH OpurMHaIa
Kon opurunana  PerucTpaudoHHBIH HOMEp

npolecCHOHANBEHOrO CTaHAapTa

| TpynoBEIe eficTBH

‘HE)I[I‘OTOBKQ C60p0‘IHO-MOHTa)I(HBIX TEXHOJIOTHYCCKHUX KOMILJICKCOB K paGo*re

Brmonxenune onepauuii 0 YCTAHOBKEC KOMIIOHCHTOB MHKPOCXEMBI IO
TEXHOJIOTHH «CHCTEMa B KOPITyCE»

OuncTKka KOMIIOHEHTOB OT OPraHMYCCKNX M HOHHBIX YacCTHI[ Mepea MOHTaXXOM,
TEPMETU3UPYIOIIUM NOKPBITHEM H OKOHYATEIHHOMI repmemsauneﬁ

Mom‘am KOMITOHEHTOB MHKPOCXEMBI IO TCXHOJIOTHH «CHCTEMA B Kopmyce»

' TepMeTH3aMHA KOMIOHEHTOB MHKPOCXEM, COGPANHBIX O TEXHOJIOTHH (CHCTEMA
B KOpIIyce»

Heobxonumete
| ymeHHs

Yurtath KOHCTp)’KTOpCKy}O M TEXHOJIOTHYECKYIO IOKYMEHTAlHIO

VeraHaBIHBATh KOMITOHEHTHI MHKpPOCXEM MO TEXHOJIOIHH «CHCTCMaA B Kopnyce»
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€ UCNOJIL30BAHNEM aBTOMATH3HPOBAHHEIX CHCTEM

Hcnonp30BaTh TEXHOMOTHIECKNE KOMIUIEKCHI OUHCTKY KOMIIOHEHTOB

Hcnons3oBath TEXHOJIOTUYCCKHC KOMILICKCBI MOHTaXa  KOMIIOHCHTOB
MHUKPOCXEMEI 110 TEXHOJIOTHH «CUCTEMA B KOPITYCE»

Hcnmonp30BaTh TEXHONOIHYSCKHE KOMILIEKCH OJISA TepMCTH3AIlUH MHKPOCXEM,
006paHHHX TI0 TEXHOJIOTHH «CHUCTEMA B KOPITyCE»

Heo6xonuMele 3HaHNA

Marepuanbl i ¢GOpOYHO-MOHTaXHOTO IPOM3BOACTBA MHKPOIICKTPOHHEIX
n3/ienuii B o0beMe BHIONHAEMBIX paboT

OCHOBBI TEXHOJIOTHH «CHCTEMA B Kopryce»

OCHOBEI TEXHOJIOTHH «MHOI‘OKpI/ICTaJIBHBIﬁ MOOYJIb»

OCHOBBI TEXHOJIOTHH (MHOT'OKpHCTaJIbHasA YIIaKOBKa»

OCHOBHEIE THIIEI TPEXMEPHBIX KOHCprKIIPIﬁ YIIAaKOBKH, HCIIOJB3YIOIIUXCSI B
TEXHOJIOTHHA

OCHOBBI IVIAHAPHOH TEXHOJIOTHH B 00HEMeE BBINOJIHAEMEIX paboT

Oco6eHHOCTH YMaKOBKM GECKOPIyCHBIX KPHCTAIUIOB C TEPMOKOMIIPECCHOHHOI
MHKpPOCBapKoi

Oco0EeHHOCTH IIPHCOEMHEHNS IEPEBEPHYTOTO KPHCTAIIIA

OcobeHHOCTH MOYJTHHON MHOTOCTIOMHOM YaKOBKH

OcobeHHOCTH NpeBapUTCIBHOH YIAKOBKH 3JIEMEHTOB € KOHQHIypamusaMu
KOpITyCOB pa3MepaMH C KPHCTaLI, HaGOPHOH 3TaXepkH H3 MHKPOMOIYJIei
H/MmH 6eCKOPITYCHBIX KPHCTAIIOB

Croco0bt 04HCTKH KOMIIOHEHTOB OT OpPraHn4eCKHX H HOHHBIX YaCTHL]

Crioco6B! YCTAaHOBKH MHKPOSJIEKTPOHHEIX H3AEHIA

Crioco65I MOHTa)Ka MHKPOJJICKTPOHHBIX U3ACHiA

Cnoco6kl repMeTH3AIMA MUKPOONIEKTPOHHBIX M3lemt

VerpoiicTBo, npHHIMN AEHCTBMS  CIIEHHATH3UPOBAHHOTO  00OPYHOBAaHUS
OYHCTKM KOMIIOHEHTOB OT OpPraHM4eCKHMX M MOHHBIX YacTHIl H IIpaBUia paboTsl
Ha HEM

YCTpo#cTBO, NPHHIMO OeHMCTBHS TEXHONOTHYECKHX KOMILIEKCOB COOPKM H
MOHTa)Xa KOMIIOHEHTOB MHKPOCXEMSI 110 TEXHOJOTHH «CHCTEMa B KOPIIyce» W
npaBHIa paboTH Ha HAX

TexHnueckuil aHrIMHCKMHA S3bIK B 0OONIACTH MHKPOIJEKTPOHHKH B oOBEME
BBIIONHIAEMBIX paboT

Tpebopanus k opranu3anuy paboyero MecTa MpH BBHITOTHEHHH paboT

TpeboBanus oxpaHBl TpyAa, IOXApHOH, NPOMEBIIUIEHHOM, 9KOJOTHIECKOM
6€30I1acCHOCTH H 3NIEKTP06E30IacCHOCTH

OnacHeie ¥ BpeIHEIE MPOHU3BOICTBEHHEIE (haKTOPHI IPH BHIIOJNHEHHA paboT

l'[paBmla HpOHSBOI[CTBCHHOﬁ CaHUTapuA

Buasl W IpaBujia NPUMEHEHHs CPEACTB HHAWBHIAYAIBHOM H KOJUIEKTHBHOM
3AIIUTHI IPY BEIIOJHCHUN paboT

Hpyrue -
| XapaKTepHCTHKH

3.4.2. TpynoBan pyuxnus

Kontpo:ns kagecta cOopku v
OBCHb

KOMITOHEHTOB MHKPOCXeM p

HanmeHoBaHue 6 P ? Kox D/02.4 (mogypoBeHs) 4
00beMHEHHBIX 110 TEXHOIOTUH «CHCTEMA KBaTAdHKALUH
B KOpILYCE»




IpoucxoxneHue
Tpyaoeoii pyHkuumn
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X 3auMCTBOBAHO U3

Opurunan
OpHrHHaNa

Koa opurunana PernctpaltMoHHeI HoMEp
npoecCHOHANLHOTO CTaHAapTa

TpynoBsie nelicTBus

TlonroroBka KOHTPOJIBHO-U3MEPHUTEIIEHOI0O H JHArHOCTHYCCKOrO 060py}1013aH1m

BxonHo#i KOHTpOIF KOMIIOHEHTOB, HEOOXOOHMBIX A COOpDKM M MOHTaXa
MHKPOCX€EMBI 110 TEXHOJIOTHH «CHCTEMA B KOPITyCce»

Mexconepaunormbn‘fx KOHTPOJIb Ka4Y€CTBA MOHTaXXa KOMIIOHEHTOB MHKPOCXEMBI,
CO6MPaCMOﬁ 110 TEXHOJIOTNA KCHCTEMa B KOpIyce»

BrIXOAHOU KOHTPONh KadecTBA COOpPaHHOH MHKPOCXEMBI IO TEXHOJIOTHH
«CHCTEMa B KOpITyCe»

KOHTpOJIB FEPMETHYHOCTH H3rOTOBJICHHBIX MHKPOCXEM MO TEXHOJIOIHH
«CHUCTEMa B KOpPIIyCe»

CocraBleHHe OTYETHOH JOKYMEHTAIHH NPOBEAEHHS KOHTPONS MapaMerpoB H
OIEHKH KadecTBa COOPKH H MOHTaKAa KOMIOHEHTOB MHKPOCXEMBI,
00beIHHEHHBIX 110 TEXHONIOTHH CHCTEMa B KOpIIyce»

Heo6xomumere
yMeHHUs

Hcnonp3oBath HOPMAaTHBHO-TEXHHYECKYIO  JMOKYMCHTALMIO IIO cﬁopKe
MHUKPOCXEMEI II0 TEXHOJIOTHH «CHCTEMaA B KOpIyce»

HWcnonp3orats KOHTPOJIbHO-U3MEPHTECIILHOC H JHATHOCTHIECKOC 06opynona1me
JULL BXOOQHOI'O KOHTPOJIA KOMIIOHEHTOB

Hcmone30Bath KOHTPONGLHO-M3MEPUTENbHOE OOOpydOBaHHE A KOHTPOJA |
Ka4ecTBa MOHTaXa M COOPKM KOMIIOHEHTOB MHKPOCXEMbI, OOBEANHEHHEBIX 1O
TEXHOJIOTHH «CHCTEMA B KOPIIyCe»

Hcmons30BaTh JHarHOCTHYECKOE 06opy1103a}me JUId KOHTPOJIA T€PMETHYHOCTH
MHKPOCXEMEL, c06pam{01‘71 IO TEXHOJIOTHHA «CUCTEMA B KOPITYCE»

JuarHocTHpoBaTh AedeKTHl cOOPKM M MOHTaXa KOMIOHEHTOB MHKPOCXEMBL,
OOBEAMHEHHBIX O TEXHONOTHH (CHCTEMA B KOPIyce»

OGopMIATE OTYETHYIO [OKYMCHTAlMI0O O BHINONHAEMBIX KOHTPOJBHO-
H3MEpHTEIBHEIX U JUATHOCTUYECKHX paboTax

HeobOxomumele 3HaHuS

IMpunmuner  paGOTEI ® YCTPOMCTBO — KOHTPOJIBHO-H3MEPHTENFHOTO
JHACHOCTHYECKOTO O0OPYLOBAaHUS ¥ €10 TCXHHYECKHE BO3MOXKHOCTH B 06BeMe
BHIOJIHSEMEBIX paboT

Crnoco6s1 KOHTPOJIS FE€OMETPUYIECKHX MapamMeTpoB, nporuba,
HenapaJuIeIbHOCTH, HEINIOCKOCTHOCTH IIIaCTHH

MeTozs! onpeeeHus THIA SJICKTPOIPOBOJHOCTH MATCPHAIOB

Metonm OIpeaeICHUS KpHucTautorpadugecKoi OpHEHTauH
HOJYTIPOBOJIHAKOBBIX 00pa3lioB

| Merozgs! H3MEPECHUS YACJIbHOI'O COIIPOTHBJICHHUS IIJIACTHH

MeTogsl HW3MepeHHss M KOHTPOJNS KadecTBa COOPKH H TepMETH3aIHM
MHKPOCXEME], COOpaHHOM 110 TEXHOIOTHH «CHCTEeMa B KOpIIyce»

Crmoco6bl  Hepa3pymIalOmero KOHTPOJIS KadecTBa COOPKH MMKPOCXEMBI,
co0OpaHHO# IT0 TEXHONIOTHY «CHCTEMa B kopmyce»

MeTozEl KOHTpPOJIS IepMETHYHOCTH MMKPOCXEMBI: ONPECCOBKH, BaKyyMHBIH,
BaKYYMHO-KMIKOCTHBI#, IFOMUHECIIEHTHBIH U paJl0aKTHBHBIN

Bunsl gedekToB MuKpocxeM Ha 3Talme uX COOpPKH H  cHocobbl  €ro
TpeyNpexIeHusI

IlpaBuna odopmieHns TEXHHYECKOH MOKYMEHTAIMH 10 KOHTPOMIO H
JMArHOCTHKE MHEKPOCXEMB], COOpPaHHOI IT0 TEXHOJIOTHH «CHCTEMA B KOPIyce», B
00BeMe BBITONHAEMBIX paboT

Buasl ¥ mpaBuila MPHMEHEHHS CPEJCTB WHAMBUIYaNbHOH M KOJJIEKTHBHOH
3aIATHI IPH BBIIOJTHEHHAH paboT
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OnacHele B BpeAHEIE IPOH3BOJCTBEHHBIE (PAKTOPHI IPH BHIIOTHEHHH paboT
IIpaBuna Mpou3BOACTBEHHOH CaHUTapHH

TpeboBanus oXpaHHl TpyAa, MOXApPHOH, INPOMBINUIEHHOH, 3KOJOrH4YecKoit
6e30macHOCTH H 3JIEKTPoOE30MacHOCTH

Hpyrue -
XapaKTEpHUCTHKH

IV. CBenennsi 06 opranuzanusax — pa3padéoT4yukax npogeccHOHAJBLHOr0 CTAHAAPTA

4.1. OTBeTcTBEHHAN OPra”nH3aANHA-PA3PAOOTHHK

O6mepoccuiickoe orpaciieBoe o0beAuHeHRE padoTonareneit «Coro3 MamuHocTpouteeil Poccuny,
ropox Mocksa

3aMecTHTENb HCTIONHATENBHOrO JUPEKTOPa Hpanos C. B.

4.2. HauMeHOBAHNA OpPraHu3aNui-paspatoTYNKOB

AO «Poccuiickas IeKTPOHHKA», ropox Mocksa

Accormanus «JIura conelicTBus 060pOHHBIM HpeanpHATHIMY, ropo Mockpa

000 «Coro3 mammuocTpontenei Poccuny, ropox Mocksa

Cogert 110 l'IpO(l)eCCI/IOHaJIBHBIM KBaJIK(l)HKaHI/I}IM B MAIIHHOCTPOCHHH, IrOpOa Mocksa

WMipiWwWiNg—

OI'bOY BO «MoCKOBCKHIi rocyZJapcTBCHHBIH TeXHUYIecknii yauBepcuter nMeHd H. O. baymana
(HaIMOHAJIBHBIH MCCIIEOBATENICKHIT YHUBEPCUTET))», ropo Mocksa

(o))

OI'BY «Bceepoccuiickuii Hay4HO-HCCIIEAOBATENbCKMI HHCTUTYT TpyAa» Muntpyna Poccun, ropon
Mocksa

! O6mepoccuiickui KnaccubuKaTop 3aHATHiL.

2 Obwmepoccuiickuit KI1accuUKATOP BUIOB SKOHOMHUECKO# EATEIbHOCTH.

3 Ipuka3s Munsapascoupa3sutis Poccuu ot 12 anpens 2011 r. Ne 3020 «O6 yTBepxpenun nepeuHeit BpemHbIX W (M)
OIIacHBIX MPOM3BOJICTBEHHEIX (PAKTOPOB U paboT, MPH BHINOJHEHHH KOTOPHIX NMPOBOAATCS 0013aTeNbHEIE NPEABapUTENbHbIE H
nepUoaNYECKHE MEOUUMHCKHE OocMOTpHl {(oOcnemoBanus), W Ilopamka NpoBemeHUs OOA3aTENbHBIX NpPEABAPHTENBHBIX H
MEPUOAMUECKHUX MEIULMHCKUX ocMOTpoB (obcnenoBaHuif) paGOTHHKOB, 3aHATHIX Ha TAXKeNbiX paboTax M Ha paboTax c
BpeAHBIMH ¥ (MJIM) ONMACHBIMM YCIOBHAMH TpyHa» (3apermctpupoBaH Mumioctom Poccun 21 okta6pa 2011r.,
perucTpauuoHHbli Ne 22111), ¢ U3MEeHEHUAMM, BHECEHHBIMH NpHKasamu Mumnzzapasa Poccun ot 15 mas 2013 r. Ne 296n
(3apeructpupoBai MunioctoM Poccun 3 mrons 2013 r., peructpauronsbii Ne 28970) u ot 5 gmexabpa 2014 r. Ne 801n
(3apeructpupoBaH MumnioctoM Poccuu 3 ¢espansa 2015 r., perucrpauuonHbiii Ne 35848), nmpuxasom Muntpysa Poccum,
Munzgpaea Poccun ot 6 deppans 2018 r. Ne 62u/49n (3apermcrpupoan Mumnioctom Poccun 2 Mapra 2018 r.,
?emc‘rpaunombm Ne 50237).

Tpuka3s MUC Poccuu ot 12 nexaGpsa 2007 r. Ne 645 «O6 yrsepxcennun Hopm noxapHoii 6esonacHoctn «O6yenHe mepam
noxapHo#i GezomacHocTH paGOTHHKOB oOpramm3aumit» (3apermctpupoBan MumioctoM Poccuu 21 suBapa 2008 r.,
perucTpauroHHEIl Ne 10938) ¢ u3MeHeHMAMH, BHeceHHHIMH mnpukazamd MUYC Poccuu ot 27 sHBaps 2009r. Ne35
(3apeructpupoBaH MuHioctoM Poccun 25 deppans 2009 r., peructpauponnbeiii Ne 13429) u ot 22 mons 2010 r. Ne 289
(3apeructpupoBad MunioctoM Poccun 16 uionst 2010 r., peructpaunonHsiii Ne 17880).

TlocraHoBnenne Muntpyaa Poccun, MunoGpazosanus Poccun ot 13 auBapa 2003 r. Ne 1/29 «O6 yreepxaeHuu Ilopaaka
o0y4eHus MO OXpaHe Tpyda M NMPOBEpKU 3HaHMIT TpeGoBaHMIi OXpaHbl TPyAa paGOTHHKOB OpraHM3auyii» (3aperHcTpHpoBaHO
Musioctom Poccun 12 ¢espans 2003 r., peructpauuoHHbi Ne 4209) ¢ M3MEHEHHSIMHM, BHECEHHBIMHM NpHKa3oM MuHTpyzna
Poccun, MunoGpuayxu Poccun ot 30 HoaOps 2016 r. Ne 697u/1490 (3apeructpupoBaH MuniocroM Poccun 16 nexaGpa
2016 r., perucTpauroHHbIH Ne 44767).
¢ Ipukas MunucTEpcTBa dHepreTHk Poccmiickoii ®enepauuu ot 13 smBapa 2003 r. Ne 6 «O6 yteepxaenuu IIpasun
TEXHHYECKO# IKCIUTyaTalH 3/1eKTPOYCTAHOBOK moTpeOuTeneii» (3apernctpuposad MuHioctom Poccuu ot 22 sHBaps 2003 r.
Ne 4145).

7 Enuubiii TapudHO-KBATH(UKAUHOHHBIH CIpaBOYHHMK paboT u mpodeccuit pabounx, Bemyck 20, pasnen «O6mue npodeccun
MPOM3BOJICTBA M3JICIMIA SNEKTPOHHON TEXHUKHY.

¥ O6mepoccuiickuii knaccudukatop npodeccuii paGouHx, AOIKHOCTEH CENUANICTOB H TAPHMHBIX Pa3pIOB.

? O6mepoccHifcKHii KIACCHPHKATOP CIEUMANTLHOCTEH o 06pa3oBaHHIo.



https://meganorm.ru/Index2/1/4293777/4293777893.htm

