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III. XapakTepucTHKa 00001eHHBIX TPYAOBBIX GyHKIMIH

3.1. O606mennan TpyaoBas GpyHKIHSH

C60pka 0THOKPHCTAIBHBIX
HaumeHoBaHHE p JIHOKD Kon A YposeHe 3
MHUKPOCXEM KBaTUQUKaLMH
ITpoucxoxkaeHue
. . 3auMCTBOBAHO H3
00001eHHO# TpyA0BOi OpuruHan X
OpHUruHajIa

dynkunm

Kon PerucrpaunoHHbIi HoMep

OpHUTHHANA npodeccroHaNpHOro CTaHAapTa

Bo3moxHBIE Cbopmuk MUKpocxeM 3-To paspsna
HaHMEHOBaHMs C6opiuK H3enuii 37IEKTPOHHOH TEXHUKH 3-TO paspsja
JOJDKHOCTEH,
npodeccuii

TpeboBanmus k
00pa30BaHHUIO 1
00y4EeHHIO

Cpennee obmiee oOpa3oBaHME H

npodeccHoHanbHOe 00ydeHue — IPOrpaMMBl IPO(ECCHOHAIBHOM TOArOTOBKH
10 mpodeccusM paboUnx, JOJDKHOCTAM CIyKallHX, IPOrpaMMbl
NepPETIOATrOTOBKY paboduX, CIIyXKaluX

Tpe6GoBaHus K ONBITY
IPaKTHIeCKON paboTE

He MeHee mecTH MecsIeB B 001acTH COOpKHU 3JIEKTPOHHBIX YCTPOUCTB

Oco0pIe ycIoBHst
Jomycka K pabore

[IpoxoxeHue o6s3aTeNbHBIX HPeJBapUTENbHEIX (IPU IIOCTYIUICHHH Ha paboTy)
H IIEpHOJNYECKUX MEAULMHCKUX OCMOTPOB (00Cie0BaHM), a TakxKe
BHEOYEPEIHBIX MEIUIMHCKUX OCMOTPOB (0OCIeI0BaHMMA) B yCTaHOBJIEHHOM
3aKoHoAaTensCcTBOM Poccuiickoit @enepanuu nopsmKe3

ITpoxoxpaenne pabOTHUKOM IPOTHBONIOKAPHOTO HHCprKTaxca

TIpoxoxaenne paGOTHUKOM MHCTPYKTaXa IO OXpaHe Tpy/a Ha pabouem mecte’
Hanuue II rpynmer o 371eKTpo6e30acHOCTH

Hpyrue

XapaKTePHCTHKH

HOHOHHHTCHBHBIC XapaKTCPUCTUKH

HaumeHoBanue Kox HammeHoBaHMe 6a30BOM IPYIIIIEL, JODKHOCTH (TIpodeccH) HiIn
JOKYMEHTa CIEIHATBHOCTH

OK3 8212 C60pImuKY DJIEKTPHYECKOT0 U SIEKTPOHHOTO 000pYyA0BaHHS

ETKC’ § 121 COOpIIHUK W3/1eNHii 3IeKTPOHHOH TeXHHKH 3-T0 paspsia

OKIIJITP® 18193 CO0opmuK MUKPOCXEM

3.1.1. TpyaoBas pyHKkuus

HanMeHnoBaHue

[poucxoxkacHHE
TpyAoBo#H GyHKUMHA

ITpucoeauHeHNe KPUCTALIA K VpoBeHs
KPUCTAIOAEPKATEIO X MOHTAX Koz A/01.3 (nomypoBEHS) 3
TOKOBEIYIIUX BBIBOIOB KBalAQuKaLiu

Opurusan

3alMMCTBOBAHO U3
opurygsana

X

PeructpaliMoHHBIH HOMED
npodeccHOHAILHOTO CTaHAapTa

Kona opurvnana
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TpynoBble 1eHCTBHSA

IToAroTOBKA CIEIMATH3UPOBAHHOTO 000OpYyIOBaHUS I COOPKH M MOHTaXa
OHOKPHCTAJILHOU MHKPOCXEMBI K paboTe

IMoaroroBka  IOBEPXHOCTH  TOMOJIOTHYECKOrO  IIOCAJO4HOrO  MecTa
OJHOKPHCTAJILHOH MUKPOCXEMBI

Hanecenue IIPUCOCAUHATEIIBHOTO MarcpHala Ha TOIIOJIOTHYCCKOEC
II0Cag0o4vYHOE MECTO OI[HOKpHCTaJTBHOﬁ MHKPOCXEMBI

OpueHTHpOBaHHAsT  YCTaHOBKAa KpHCTallla Ha  KpHCTaUIoOAepKaTellb
OJTHOKPUCTAIIEHON MUKPOCXEMEI

IIpucoenvHenne KpUCTalla K KPHCTAUIOAEP)KATENO OJHOKPHCTAIBHON
MHKPOCXEMBI

Ouncrtka KpHCTaJJIa OI[HOKpHCTaHBHOﬁ MHKPOCXCMEI IEPE] MOHTAXKOM

MoHTaX 3]1eMEHTOB OIIHOKpHCTaHBHOﬁ MHKPOCXEMEI

Heo6xouMble yMEHHS

Yurath KOHCTPYKTOPCKYIO ¥ TEXHOJIOTHYCCKYIO TOKYMCHTAIIUIO

Hcnone3oBaTh CIICIHAITU3UPOBAHHOE O60py110BaHI/Ie A4 YyCTaHOBKU H
MOHTAa>XXa 3JICMCHTOB OI[HOKpHCTaHBHOﬁ MHKPOCXEMBI

Hcnonp3oBate CIEMUAIN3UPOBAHHOC O60py1[OBaHI/I$I JULL IUIa3MEHHOM
OYHCTKH KpHCTAJIJIa OI[HOKpHCTaHBHOﬁ MHKPOCXEMEI

HpI/IKJICI/IBaTB SJICMCHTHI OIIHOKpHCTEU'IBHOﬁ MHUKPOCXEMBI ¢ HCIIOJIB30BAHHCM
KJICCB

ITasTp IPHUIIOAMH H SBTEKTHICCKUMHU CIUIABAMH 3JICMCHTHI OIIHOKpI/ICTaJ'IBHOﬁ
MHKpPOCXEMBI

Heob6xonuMeie 3HaHUS

TepMI/IHOJ'IOI‘I/ISI A IIpaBWjia YTCHHS KOHCprKTOpCKOﬁ H TEXHOJOrHYECKOM
JOKYMCHTallUU

OCHOBHI 3IEKTPO- U PAJMOTEXHAKU B 06beMe BBHINONHAEMEIX paboT

OCHOBHBIE TEXHHUYECKHE TpCGOBaHI/ISI, NpPEABABIIAEMBIC K CO6I/IpaCMHM
OJHOKPHUCTAJIBHEIM MUKPOCXCMaM

CriocoOBI HAHECEHU S HPUCOCINHUTECIBHOIO0 MaTepraja JO3HPOBaHUEM

IMoclenoBaTeNbHOCT  BHINONHEHHS MOHT@XKHHIX paboT 1Ipu  cOopke
OJIHOKPHUCTAIEHOH MUKPOCXEMBI

BI/II[I)I, OCHOBHBIC XapaKTEpUCTHKH, HAa3HAYCHHC U IpaBHlIa NPHMCHCHHA
KJIECB, HCIIOJIB3YEMBIX IIpH IIPUCOCANHEHHUH Kpucrtalijia K
KPUCTAJLIOAECPIKATEIO MUKPOCXEMEI, B 00BEME BEITIOJTHAEMBIX pa60T

BI/IlIBI, OCHOBHBIE XapaKTCpHUCTWKH, Ha3HA4YCHHEC H MpaBHIIa NPUMCHCHUS
IIPHIIOEB, HCITOJIB3YEMBIX IIpH IIPUCOCTUHEHNH KpHCTalljia K
KPHCTALTIOAECPKATEIO MUKPOCXCMEI, B 00BeMe BHINIOIHAEMBIX pa60T

BI/IZ[BI, OCHOBHEIE XapaKTCpUCTHUKHA, Ha3HA4YCHHC H IIpaBHIIa IIPEMCHEHUS
3BTEKTHUECKHUX CILIABOB, MCIOJIL3YEMBIX NpH IPHCOCAUHCHHH KpHCTallla K
KpHCTAINIOACPKATEIIIO MHKPOCXCMEL, B 00BeMe BEIMOJIHAEMBIX pa60T

TexXHONOTMUECKHE  BO3MOXHOCTH, 00IacTM  IPHMECHEHMs,  CpelCTBa
TEXHOJIOTHYECKOTO ~ OCHAIEHMs ¥ PEXHAMBl  TEPMOKOMIIPECCHOHHOM
MHKPOCBApKH

Ha3HaueHHe ¥ MpaBHiIa SKCIUTyaTalluy CIENHATN3APOBAHHOrO 000pyI0BaAHUS
i cOOpKH M MOHTaXa ONHOKPHCTANTbHOM MHKDOCXeMBI B 00BeMe
BBIIIOJTHAEMBIX paboT

Y CTpoHCTBO, TIPUHIMI ACHCTBHS CHEHATH3MPOBAHHOTO 000PYAOBAHMS A
IUIA3MEHHOM OYMCTKH KPHCTAILIa OJHOKPHCTAILHOM MHKPOCXEMBI, H ITPaBHIIA
paboTHI Ha HEM

TpeGoBaHus K OpraHA3auy pabouero MecTa MpH BBIIOIHCHUH paboT

TpeGoBanuss OXpaHbBl Tpyja, NOXKAPHOU, HPOMEIIICHHOH, SKOJIOrHYECKOM
6e30MacHOCTH B 3JIEKTPOOE30IIaCHOCTH

OmacHbIe ¥ BpeIHbIE IPOM3BOICTBEHHbIC (PAKTOPHI PH BHITOTHEHHH paboT

TpaBuia HpOU3BOACTBEHHON CAaHUTapHU
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BI/II[I)I U IIpaBujia NTPUMEHCHUS CPCICTB I/IHI[I/IBI/II[yaJII:HOfI H KOJUIEKTHBHOM
3alUThI IIPA BEITOJHCHHH pa60T

Jlpyrue XapakTepuCTUKH

3.1.2. Tpyaosas pyHKuus

beckopmycHas repMeTH3alus Vposens
HaumenoBanue OJQHOKPUCTAILHEIX MHKPOCXEM Kon A/02.3 (momypoBeHs) 3
KOMNayHAaMH KBanUQUKalUH

IIpoucxoxaeHue
TpynoBoi (GyHKLUH

OpuruHan X

3auMCTBOBaHO H3
OpUTrUHaIa

Koa opurunana PeructpauroHHbIi HOMEp
npodeccuOHaILHOrO CTaHAapTa

TpynoBsle ACHCTBHS

3amBKa KOMIIAYHIOM KpHUCTAJLIA OI[HOKpHCTaHBHOﬁ MHKPOCXEMBI

3anuBKa KOMIIAYHIOM KOHCTPYKTUBHBIX IPOMEXYTKOB

KOHTpOJIb ¥ PEryJIMPOBaHNE PEXHUMOB 3aJIMBKH

Cymka KOMIIayH/ia B IIEYH

HeobxonumMeie ymeHHs

Yurats KOHCTPYKTOPCKYIO U TEXHOJIOTHYIECKYIO JOKYMCHTAIIUIO

[MoaroraBnuBaTh 3allUTHBIA KOMIIAYHA K IOCIEAYIOLIEMY HCHONb30BaHUIO
JU1st GECKOPITYCHOM repMeTH3alMi OJHOKPUCTAIBHBIX MUKPOCXEM

Hanocuts SaIIII/ITHHﬁ KOMIIayH/ Ha KpHUCTAaJlI B BHJIC OTHEIHHOMN Karlilx

HpI/IMCHSITI: TEXHOJIOTHIO «naM6a 1 3aJIHBKa»

Hcnonp3oBath s TCPMCTH3AIMH 3alIUTHBIC KOMIIAYHIBI

HeO6XOlII/IMBIe 3HaHUA

TepMI/IHOJIOI‘I/ISI M nIpaBHJIa YTCHUA TEXHOJIOTHYECKON JOKYMCHTAIlUN

BI/IlII:I, OCHOBHBIE XapaKTCpUCTHKH, HasHA4YCHUC H IIpaBHIia IIPUMCHCHUA
KOMIIAYHJIOB, HCIIOJB3YEMBIX IpH GCCKOpHYCHOﬁ repMeTH3aliu
OJHOKPHUCTAIBHBIX MUKPOCXCM, B 00BeMe BBINMOJIHAEMBIX pa60T

OcHOBHBIE TEXHUYECKUE Tpe60BaHI/IH, NpedbsSBILIEMBIC K I€PMETH3HPYCMBIM
OJJHOKPHCTAJIBHBIM MUKPOCXEMAM

ITocnemoBaTeIbHOCTE BEIMOJHEHHS pa60T 10 6eCKOpHy0HOfI repMeTu3anny
OJHOKPHUCTAJIBHBIX MUKPOCXCM

PexuMBI 3aIMBKUI OLIHOKpI/ICTaJILHOﬁ MHKPOCXEMEIL

[Tops0K TepMeTH3allMH OJHOKPHCTATBHOW MHKPOCXEMBI IO TEXHOJIOTMH
«1amM0a Hu 3amuBKay

TpeGoBaHHS OXpaHBI TPYAd, MOXAPHOH, MPOMBINLICHHOM, 3KOJIOTHYECKOH
6€30IaCHOCTH ¥ AJIEKTPO0e30IaCHOCTH

TpeboBaHus K OpraHk3aluy paGouero MecTa Ipy BEIIOJIHEHHH paboT

IpaBuia npoU3BOACTBEHHON CAHHTApUU

BI/IJII)I U IpaBuia NpuMEeHcHHA CPCACTB I/IHIlI/IBI/IIIyaJILHOﬁ U KOJUIEKTHBHOH
3aIqyThl IIPH BHIITOJHCHUI pa60T

Jlpyrue XapaKTepUCTHKH

3.2. O600mennas TpyaoBas GpyHKIusA

C60pka MHOTOKPHCTAIBHBIX H THOPHIHO-
IUTEHOYHBIX MHKPOCXEM C HH3KOM

HauMenoBanue IDIOTHOCTBIO MOHTaXKa UX 3JICMCHTOB Kon B VpoBeHs kBanndukauun | 3

(nasee — MPOCTHIX MHOTOKPHCTATbHBIX U
THOPHHO-IIEHOYHBIX MHKPOCXEM)
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X 3aMMCTBOBAHO U3

TpyaoBoi PYHKIUU Opurisan OpHUIrUHaIa
Kon PeructpauroHHEIi HOMeEp
OpUrvHaia npodecCHOHANBHOTO
CTaHaapTa
Bo3MoxHBIE COopiaK MUKpocxeM 4-ro paspszaa
HaMMEHOBaHUs CO60pIIHMK M3eNHil SICKTPOHHOM TEXHUKH 4-T0 pa3psa
JOJDKHOCTEH,
npodeccuii

TpeGoBanus K
006pa30BaHUIO H
00y4YEeHHIO

Cpennee obmee oOpa3oBaHHe H

npodeccHOHATBFHOE 00y4eHHE — IIPOTrPaMMBl PO(eCCHOHAIBHON OATOTOBKH
1o npodeccusMm paboynx, JOHKHOCTAM CIYXallKX, [IPOrpaMMBbI
HEPENOATOTOBKY PaboduHX, CIIYKalIHX, IPOrPaMMBbI TIOBBIIIEHH S
kpayuKauu pabovuX, CIyKalux

17004

Cpennee npodeccHoHaNBHOE 06pa3oBaHye — MPOrPaMMEI IIOJTOTOBKH
KBAIH(HIUPOBAHHBIX PabOYMX, CIYKAIHX

TpeboBaHus K ONBITY
IpaKTHYEeCKON paboThl

He MeHee ofHOro roja cGOpIIMKOM MUKPOCXEM 3-T0 paspsiia Uil MPOIne X
npodeccuoHaIbHOE 00ydeHHE

He MeHee mecTH MECAIER COOPIIHKOM MHKPOCXEM 3-T0 pa3psia Mpyu HaTHIHH
cpeHero npodeccHoHaIbHOro 00pasoBaHust

Oco0ple yclioBHS
Jommycka K pabote

[Ipoxosxk/eHHe 00s3aTeNbHbIX NPEIBAPHTENbHBIX (IPH MOCTYILUICHAN Ha
paboTy) H NepHOIMIECKUX MEIHIMHCKHAX OCMOTPOB (00CIe10BaHAT), @ TaloKe
BHEOUYEPEIHBIX MEUIUHCKIX OCMOTPOB (00cieJ0BaHmit) B yCTAHOBICHHOM
3aKoHOJaTensCTBOM Poccuiickoit Denepanmy mopsiake

[IpoxoxxaeHne pabOTHHKOM IIPOTHBOIOXKAPHOTO HHCTPYKTaXa

IIpoxox/aeHne pabOTHUKOM MHCTPYKTaXa 10 OXpaHe TPy/Ja Ha pabodeM MecTe
Hanuuawe II rpynmbl 0o 31eKTpo6e30I1acHOCTH

Hpyrue

XapaKTCPUCTHKH

PCKOMGHJIYCTCSI JOIIONTHUTECJIEHOE HpO(beCCHOHaﬂBHoe o6pa30BaHne -
IIporpaMMBl IIOBBINICHUS KBaJII/I(bI/IKaI.II/II/I HE peXKe OTHOTO pasa B ILITh JICT

JlomoHUTENbHBIE XapaKTCPHCTHKH

HaumeHoBaHue Kon HaumeHoBaHMe 6a30BOM TPYHIIH, JO/DKHOCTH (IIpodeccuu) Hiu
JIOKYMEHTa CHeNUaIbHOCTH
OK3 8212 COOPIIUKH NEKTPHIECKOTO U NEKTPOHHOTO 000pyAOBAHHS
ETKC § 122 C6opiyk u3aenuii 3IeKTPOHHOR TEXHUKH 4-T0 paspsjia
OKIIATP 18193 C6opmyK MHKPOCXEM
OKCO’ 2.11.01.12 COopiIvk u3/ieni SIEKTPOHHON TEXHUKH

3.2.1. TpynoBas pynKuust

IMpucoennHeHHEe KPHCTAILIOB K VposeHb
Haumenopanue KPHCTALIOAEPIKATEITIO Kon B/01.3 (moxypoBeHs) 3
KBaJTMUKaLyu

IIporcxoxacHue
TpyaoBoH GYHKUKM

OpwuruHan X

3aMMCTBOBAHO U3
OpurHHa/a

Kon PeructpauoHHBIi HOMED
OpUrMHaNa 11po¢ecCHOHANBHOIO CTaHAapTa
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TpynoBsie xefcTBUA

IToaroToBKa CIENHATA3MPOBAHHOTO 000pY/I0BaHHs K paboTe

KOHTpOJ'IB BHCIIHETO BHJA INIACTUH

Pazpenenne noayI0xeK M INTACTUH MEXAaHUIECCKHM crocoboM

VKIa/ika KpECTa/UIOB M HOJJIOXKEK B KacceTy (Tapy)

HOIIFOTOBKa TOIOJIOTHYECKOI'O moCcaaovHoro MECTa HpOCTOI71
MHOI‘OKpHCTaJIBHOfI H I‘I/I6pI/IlIHO-HJICHO‘IHOI\;I MHKPOCXEMBI

Hanecenue IPUCOCTUHUTEIILHOTO Matcpualia Ha TOITOJIOTHYECKOC
mocaao4vHoe MECTO l'IpOCTOf;I MHOFOKpPICTaHBHOi/'I H FI/I6pI/II[HO-IIJ'ICHO‘IHOI7I
MHKPOCXEMEI

OpHeHTHPOBaHHAs YCTAHOBKA KPHUCTALIOB Ha KPHCTALIOAEPXKATENe IPOCTOH
MHOTOKPHMCTATGHON ¥ THOPUIHO-TITIEHOYHOR MHKPOCXEMEL

IpucoenuHeHne KpHUcTania K KPHCTA/UIOAEPIKATEIIIO MpOCTOR
MHOTOKPHCTAJIBHON U THOPUAHO-TIJIEHOYHON MUKPOCXEMEI

Heo6xonuMble yMeHUS

Yutath KOHCTPYKTOPCKYIO U TEXHOJIOTHYCCKYIO JOKYMCHTAIIMIO

Hcnonp30BaTh ONTHYECKUE HpI/I60pBI H anmnapathl JJII KOHTPOJII BHCOIHCTO
BHIA IIaCTUH

WUcnone3oBath CIICTTUAIN3HPOBAHHOC O60py110BaHI/ISI JJsl pa3gciiCHUuA
IIOJIOXKCK M IJTaCTHH MEXaHUICCKAM crmocoboMm

HUcnonp3oparh CIICIMAIN3NPOBAHHOEC HpHCHOCOﬁJ’IeHI/Ie H OGOPYI[OBEIHI/IC I
YCTaHOBKH IIOJJIOXKCK U KPHCTAJLIIOB

[IpuKIeHBaTh OSJEMEHTHl IPOCTOH MHOTOKPHCTAaIbHOM W rUOpuIHO-
IUIEHOYHOH MUKPOCXEMBI

[TasTh NPHUNOSMH ¥ OBTEKTHYCCKHMH CIUIABAMHM JJIEMEHTBl IIPOCTOM
MHOTOKPHCTATbHON, THOPHIHO-TICHOYHOM MUKPOCXEMBI

HeobxonuMele 3HaHUS

TCpMI/IHOJ'IOFI/IH M IIpaBHJia YTCHUA KOHCprKTOpCKOﬁ M TEXHOJIOTHYECKOMN
JOKYMCHTALITU N

OCHOBHBIE TEXHUYECKHE Tpe6OBaHI/I$I, OpeabABIIEMBIC K CO6I/IpaCMI)IM
IIPOCTHIM MHOTOKPHUCTAJIbHBIM H FI/I6pI/II[HO-HJIeHO‘IHI)IM MHKpOCXeMaM

Croco6Bl  KpeIUleHHs ~KPHCTaUIOB MHOTOKDHCTaIBHOH M IUOpHIHO-
TUTIEHOYHOH MHKPOCXEMBI

Croco6bl HAHECEHHS IPUCOCAMHUTEIIBHOIO MaTepuaia J03MpOBAHHEM

TexHONOTHYECKME  BO3MOXHOCTH, OONacTH  IPUMEHEHHsS,  CpEACTBa
TEXHOJIOTHYECKOTO OCHAIICHHS M PEXHUMBI Tpa(apeTHOH IeyaTH

BI/II[BI, OCHOBHBIE XapaKTCPHUCTUKHW, HA3HAYCHHE H IIpaBHJIA IIPUMCHEHHU
KJICCB, HCIOJB3yEMBIX IIpHa IIPUCOCANHEHNH KpucTallia K
KPHCTAJUIOACPKATCIIIO MUKPOCXCMEL, B 00BeMe BBRIMOIHACMBIX pa60T

BI/IIII)I, OCHOBHBIC XapaKTCPHUCTHKH, Ha3HA4YCHHEC H IIpaBHJIa IPAMCHCHHUSA
IIPHIIOEB, HCIIONIB3YEMBIX IIpHu IIPHUCOCTUHEHUH KpucCTalljia K
KpHCTAJJIOACPIKATEIH0O MUKPOCXCMEL, B 00BeMe BEITIOTHAEMBIX pa60T

BI/IJIBI, OCHOBHEIE XapaKTCpUCTHMKH, HasHa4C€HHUC H MpaBHIIa ITPUMCHECHU A
3BTEKTUYECKHUX CIUIABOB, HCIOJIB3YEMbBIX HIpH MPUCOCAUHCHHH KpHCTallla K
KPHCTAIUIOACPKATEIIHO MUKPOCXCMEL, B 00BeMe BBEIMOJHSIEMBIX pa60T

TexHONOTMUECKHE  BO3MOXKHOCTH, 0OJacTH  IPHMEHEHHs, CpeICTBa
TEXHOJIOTHYECKOTO OCHAIEHUS M PEeXKUMBl PE3KH IUIACTHH JHUCKOM C
HAPY)KHOM pexymen KpOMKOM

TexHomoru4eckue BO3MOXHOCTH, obmacTu NpUMEHCHHS, cpeanctea
TEXHOJIOTHIECKOI0 OCHAIleHWd H PeXKUMBI pPE3KA IIIACTHH CTAJIbHBIMHA
IMOJOTHAMHU U HpOBOJ’[OKOfI C IPUMCHCHUEM a6pa3nBa

TexHonorpueckue  BO3MOXHOCTH, 00NacTd  OPHUMEHEHHWs,  CPEACTBa
TEXHOJIOTHYECKOTO  OCHAIICHHWsT W PEXHMBI  pa3felicHUue  IUIACTHH
cKpaiiupoBaHreM aJIMa3HBIM PE3LOM C TIOCIEAYIOEH IOMKOH

VCTpoicTBO, MPHHLMI ACHCTBHS M TpaBuia pabOThl C ONTHYECKAMH




npubOopaMu U annapaTaMH

VcTpoicTBO, MPUHLHAI AEHCTBHS CHECHHATH3MPOBAHHOTO 00OpYHIOBaHUS MO
YCTaHOBKE KPHCTAUIOB NPOCTHIX MHOTOKDHCTANbHBIX M THOpUIHO-
IUICHOYHBIX MHKPOCXEM, ¥ IIpaBHJIa paOOTHI Ha HEM

Bue! gedextoB miacTuH

TpeboBanns K opraHu3auiy pabodero MecTa Ipu BEINOJHEHUH paboT

Tpe6oBanuss OXpaHsl TpyHa, MOXKApPHOH, MPOMBINUIEHHOM, 3KOJOTHYECKOM
6€e30MacHOCTH M JJIEKTpoOe30NacHOCTH

OmnacHbIe ¥ BpeJHbIE IIPOM3BOACTBEHHBIE (HaKTOPHI IIPH BEINOJIHEHUH paboT

ITpaBusia NpON3BOACTBEHHON CAHUTAPUH

BI/IlII:I H IIpaBUJIa NPUMEHCHUsL CPEACTB PIHﬂPIBPIlIY&JIBHOfI H KOJUIEKTHBHOU
3alIUThI ITPH BEINIOJIHEHUH pa60T

Jpyrue XxapakTepUCTHKH

3.2.2. TpyaoBas pyHKIHSH

YcraHoBKa 1 MOHTaX 3JIEMEHTOB YposeHb
HaumeHoBaHue IPOCTBIX MHOTOKPHCTAJIBHEIX 1 Koa | B/02.3 | (momyposenb) 3
THOPHIHO-TUIEHOYHBIX MUKPOCXEM Keanmuukauun

IpoucxoxaeHUe TPy A0BOH
byHKIM

3auMCTBOBaHO U3
OpHMrHHaNa

Opurunan X

Kon PeructpaunoHHBIH HOMED
opuruHana  HpodecCHOHANBHOIO CTaHaapTa

TpynoBeie nendcTBHA

[ToAroToBKa pYYHOTO H NOJyaBTOMATH3MPOBAHHOIO O0OpYHOBaHHS AT
MHKPOCBapKH ¥ MHKPOIIAMKH K paboTe

®opMOBKa BEIBOJIOB

OuncTKa KPHCTAILIIOB MPOCTHIX MHOTI'OKPHCTAJIBHBIX u FPIGPHJIHO-HHCHO‘-IHBIX
MHKPOCXEM IICped MOHTAXKOM

MUuKpocBapKa COEAMHHTENBHBIX NEPEMBIUCK MEMIY SJIEMEHTaMH IPOCTOH
MHOTOKPHCTAIBHOH M THOPHIHO-IUICHOYHOH MHKPOCXeM  (IIPOBONOYHBIN
MOHTaX)

MHKPOHaﬁKa COEOUHUTEILHBIX IICPEMBIUCK MEXAY IJEMCHTaAMH HpOCTOfI
MHOFOKpHCTaHLHOﬁ 41 I‘I/I6pI/IJIHO—HJIeHO‘IHOI71 MHKPOCXCMEI

Pazgenka IIPOBOIOB

3aurcTKa BHIBOJIOB AKTUBHBIX 3JIEMEHTOB, IIPOBOJOB

®dmrocoBaHre BHIBOJAOB AKTUBHEIX JIEMEHTOB, IIPOBOJIOB

.H}’)KCHI/IG BBIBOJIOB AKTUBHBIX 3JICMCHTOB, IIPOBOIOB

MOHTaX aKTUBHBIX 3JIEMEHTOB MPOCTOM THOPHUAHO-IUIEHOYHOH MHKPOCXEMBI

Heob6xoauMele yMeHust

YuTtaTh KOHCTPYKTOPCKYIO M TEXHOJIOTHYECKYIO TOKYMEHTAIMIO

Hcnomnp3oBarte  CHEIAAIM3UPOBAHHOE O60py,£[0BaHI/I}I JJIA IUTA3MECHHOM
OYHUCTKH KPHUCTAIIOB IIPOCTBHIX MHOT'OKPHACTAJIBHBIX H I’I/I6pI/II[HO-1'IJICHO‘IHBIX

MHUKPOCXEM

q)OpMOBaTB OaJI0vHbIE BEIBOJBI C HCIIOJIB30BaHHUEM PYYHOIO 41
I10JIyaBTOMATU3UPOBAHHOI'O 060pyIlOBaHI/IH

3aynmarh BBIBOABI AKTHUBHBIX 3JIECMEHTOB, IIPOBOJAOB C HUCIIOJIB30BAHHCM
PYYHOIO A IIOJTyaBTOMATU3UPOBAHHOTO 060py1103aHn;1

®mocoBaTh BBLIBOALI AKTHBHBIX 3JIEMEHTOB, IIPOBOJOB € HCIIOJIB30BAHHCM
PYYHOIO 1 MOJIyaBTOMAaTU3MPOBAHHOT'O o60py11013aHnsI

.HYJII/ITL BBIBOJBI AKTHBHBIX 3JIEMCHTOB, HpPOBOAOB C HUCIIOJIB30BAHUCM
PYYHOI'O H MMOJTyaBTOMaTU3NPOBAHHOI'O 06OPYI(OBaHI/IFI
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[IpuBapuBaTh SJIEMEHTHl MPOCTOH MHOTOKPHCTATBHOH THOPHIHO-ILIEHOYHOR
MHKPOCXEMEI

®opMHUpOBATL COCJMHEHHS DIEMEHTOB IPOCTOH MHOTOKPUCTAILHOM |
THOPHAHO-TUIECHOYHON MUKPOCXEM

IIpuMeHATh CHeNUaTN3UMPOBAHHOE pYYHOE M IOJIyaBTOMAaTH3MPOBAHHOE
oGopymoBaHHe JIsI MHKPOCBApKH ¥ MHKPOIAHKM 3JIEMEHTOB IIPOCTOH
MHOTOKPHCTATIBHON U THOPUAHO-TUIEHOYHOM MHKPOCXEMBI

HCO6XOI[I/IMBIC 3HaHUA

KOHCTp}’KIII/II/I U OCHOBHBIC NapaMeTphl IMPOCTBIX MHOI'OKPHCTAIbHBIX H
FHGPHHHO-HHCHO‘JHBIX MHKPOCXEM

Texuuueckue TpeOOBaHMs, TMpeABABISIEMBIE K JlIEMEHTaM  IIPOCTOM
MHOTOKPHCTAJIBHON ¥ THOPUAHO-IIIEHOYHOH MUKPOCXEMBI

Venopus W (U3HYECKHE 3aKOHBI MHKPOCBapKM H MHEKpONMAaiKM B 0OBeMe
BBITTOJTHSIEMBIX paboT

ITociieOBaTENFHOCTh BBIIOJHEHHS MPOBOJIOYHOTO MOHTaXa IpH COOpKe
IPOCTON MHOTOKPUCTATBHOH M THOPHAHO-IIEHOYHONH MUKPOCXEMBI

Cnoco6 coeiMHEHHs DJIEMEHTOB MHKPOCXEMBI TOHKOH aIfOMHHHEBOH
IIPOBOJIOKOH METOIOM «KJIMH-KIIMH»

Crocob coeIHHEHHs 3JIEMEHTOB MHKPOCXEMBI TOHKOH 30JI0TOH IPOBOJIOKOM
METOJOM «IIApUK-KIIHH»

Bujpl, OCHOBHBIE XapaKTCPHUCTHKH, Ha3HAYe€HHE M IpaBuiia TIPUMEHEHUS
OpUIIOEB,  MCIOJNB3YEMBIX  IPH  MOHT&XE  JJIEMEHTOB  IPOCTBIX
MHOTOKPHCTAIBHEIX M T'MOPHIHO-IUICHOUHBIX MHKpOCXeM, B 00BeMe
BBIMOJTHSIEMBIX paboT

Buzapl, OCHOBHBIE XapaKTEPHUCTHKH, Ha3HAYeHHWE H IIPaBHIA [IPUMEHCHUS
(hnrocoB

YCTpoicTBO, MPHHIMII - ACHCTBHSA CHENHATH3APOBAHHOIO  0060pYIOBaHUS
[UIa3MEHHOM  OYMCTKM  KPHCTAJUIOB  OJAHOKPHCTAJIBHBIX,  MPOCTHIX
MHOTOKDHCTAIBHEIX M THOPHAHO-IUICHOYHBIX MHKPOCXEM, IIpaBHia paboThHI
Ha HEM B 00BbEME BBIIOIHAEMBIX paboT

VcTpoiicTBO,  OpHHUUN — JCHCTBHA ~ YCTAaHOBOK ~ MHMKPOCBapKH — H
TEPMOKOMIIPECCUH H IIPaBHIa pabOTHI HA HUX

TexHONOrHYeCKME  BO3MOXHOCTH, 00JacTM  NPUMEHCHHS,  CPEACTBa
TEXHOJIOTMYECKOTO  OCHANIEHMS ¥  PESKHMBI  TEPMOKOMIIPECCHOHHOM
MHKPOCBapKH

TexHonoru4eckre BO3MOXHOCTH, obOmactu IIPUMCHEHU, cpencTaa
TEXHOJIOTHYECKOTO OCHAIICHUA H PCIKAMBI SHCKT‘pOKOHTaKTHOﬁ MHKPOCBAapKHU
PaCIiCIUICHHBIM JJICKTPOJIOM

TexHoMoru4ecKue BO3MOJKHOCTH, obOmactn IIPpUMCHCHHS, cpeacTea
TEXHOJOTHYCCKOTO OCHAILICHHUA U PCIKHUMBI yanpaSBYKOBOﬁ MHUKPOCBApKN

TexHONOTHYECKME  BO3MOXHOCTH, OOIacTM  NPHMEHCHHS,  CPEACTBA
TEXHOJIOTHYECKOTO OCHAIEHHS M PEXHMBI TEPMO3BYKOBOM MHKPOCBAPKU

Bupl 1 HasHaueHHE COCIUHEHNH, IOMYYEHHBIX IOCPEICTBOM MUKPOCBApKHU U
MHKpONafKu

Tpe6GoBaHHA OXpaHBl TPY/Ja, MOXKAPHOM, NMPOMBINUICHHOM, 3KOIOrHYeCKOH
6€30II1aCHOCTH U 2JIEKTPOOE30MacHOCTH

Tpe6GoBaHus K OpraHA3aLUH paGoyero MecTa IpH BEIIOIHEHAH paboT

OmnacHsle 1 BpPCOHEIC MPOU3BOICTBCHHBIC (I)&KTOPH IIPH BBEIIIOJIHEHHUH pa60T

TpaBuiia NpON3BOACTBEHHON CAHUTAPHU

Buan u npapuiia NpUMEHEHUA CPCACTB PIH,ZIHBHI[YEUIBHOIZ U KOJUICKTUBHOMN
3allATHI IPHA BHIITOJTHCHHUH pa60T

Jlpyrue XxapakTepUCTHKH
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3.2.3. TpyaoBas pyHKIHSHA

HaumeHoBaHue

TpoucxoxaeHUe TPy AOBOH
(hyHKIIH

I'epMeTn3anus OQHOKPHCTAILHBIX, YpoBeHb
MPOCTHIX MHOTOKPUCTATIBHEIX U Koo | B/03.3 (monypoBeHs) 3
THOPUAHO-TUIEHOYHEIX MHKPOCXEM KBamuduKalu
an B
Opurmsan X 3auMCTBOBaHO M3
opHrvHana
Kon PeructpaunoHHEIH HOMED
opuruHana npodeccHoHaNBEHOTO
cTaHjgapTa

TpynoBele nefcTBUSA

HaHecenne 3alllHTHEBIX MaT€pUajioOB Ha 3SJICMCHTDI IIpOCTOfI I‘I/I6pI/I,I[HO-
TIEHOYHOH MHUKPOCXCMBI, HC IIPEAHA3HAYCHHBIC JULE 3dTMBKH KOMIIAYHAOM

OuncTtka KpHUCTAITIOB OJHOKPHCTAIIBHBIX, IIPOCTBIX MHOT'OKPHCTAIBHBIX H
FHGPHI[HO-HIICHO‘IHHX MHKPOCXEM Hepea KOpyCHPOBAHUEM

3ajMBKa KPHCTA/UIOB IIPOCTOM MHOTOKPHCTANBHOW M THOPHIHO-IUICHOYHON
MHKPOCXEMBI KOMIIAYHIOM C HCHONB30BAaHHEM  CICLHATM3HPOBAHHOIO
ob6opyZiOBaHuUs

3anuBKa KOMIayHAOM KOHCTPYKTUBHEIX IIPOMEIKYTKOB

Cymka koMInayHaa

KOHTpOJIB H PETYJIMPOBAHUE PEXXUMOB 3aJIHBKH

YcTaHOBKa KPBILIKA KopIryca OTHOKPHCTATBHOM, pocToit
MHOTOKPHCTAIBHON H THOPHHO-ILICHOYHOH MHKPOCXEMBI

3anMBKa IJI1aCTMACChI

OO6BoaKuBaHye IIACTMACCON

HeobxonuMele yMeHUs

Yurath KOHCTPYKTOPCKYIO U TEXHOJIOTHICCKYIO JOKYMCHTAIIUIO

IToaroTaBaMBaTh KOMIAYHABI K IOCIEAYIONEMY HMCIIOJIB30BAaHUIO I
repMeTH3allMi MPOCTHIX MHOTOKPHMCTANGHBIX W THOPHIHO-TUICHOYHBIX
MHKPOCXEM

repMeTI/ISI/IpOBaTB MpOCThIE MHOTOKPHUCTAJIbHBIE H FI/I6pI/IlIHO-HJIeHO‘~IHLIe
MHKPOCXEMBI KOMIIAYHJIOM

KOpHYCI/IPOBaTB OMHOKPHCTAJIBHBIC, IIPOCTEIC MHOT'OKPHCTAJIBHBIC 41
FHGPHI{HO-HHCHO‘IHHG MHKPOCXEMEI IIOCPEACTBOM MmaiKu

KOpl’Iy'CI/IpOBaTB OJTHOKPHUCTAJIBHEBIC, IIPOCTLIC MHOTOKPHCTAJIbHBIC u
I‘I/I6pI/IIlHO-HJIeHO‘IHHC MHKPOCXEMBI MOCPEACTBOM CBAPKH

KOpHYCI/IpOBaTB OOHOKPHUCTAILHEIC, IMPOCTEIC MHOTOKPHCTAJIBHBIC u
I‘I/I6pI/IIlH0-HJICHO‘IHBIe MHKPOCXEMBEI IIOCPEICTBOM CKJICUBAaHH:A

Hcnonp30BaTh py4HOE H NOJIyaBTOMAaTU3UPOBAHHOC o6opy)1013aHne A
repMeTH3aiud OAHOKPHUCTAIbHBIX, NpPOCTBIX MHOTOKPUCTAIBHBIX H FH6pI/II[HO-
IJICHOYHBIX MUKPOCXEM

Heo6xoaumple 3HaHUSA

OcCHOBHBIC TEXHUYECKHE Tpe6OBaHI/I$I, IIpeabABILACMEBIC K KOpIyCupOBaHHBIM
OJHOKPHUCTAIBHBIM, HPOCTBIM MHOTOKPHCTAJIbHBIM H FH6pI/IlIHO-HHeHO‘IHBIM
MHKpPOCXEMaM

THIIEI KOPITYCOB MUKPOCXEM

PexxuMBl 3ajMBKH IIPOCTHIX MHOTOKPHCTAIBHBIX H FI/I6pI/II[HO-HJIGHO‘IHI>IX
MHKPOCXEM B 00BeEME BBEIMOJIHAEMBIX pa60T

ITocnenoBaTeIbHOCTE BBIITIOJTHCHHUA pa60T 1o KOpIyCHPOBAaHHUIO
OOHOKPHCTANBbHBIX, IIPOCTBIX MHOTOKPHCTAJIBHBIX H FPIGPHJIHO-HJIEHO‘IHBIX
MHKPOCXEM IOCPECACTBOM MmafKu

IMocileIOBATeNbHOCT,  BHIIONHEHHs ~ paboT MO KOPIYCHPOBAHHIO

OJHOKPHCTAJIBHBIX, IIPOCTBIX MHOTOKPHCTAJIBHBIX H l"I/I6pI/II[HO-1'IJICHO‘-IHI>IX
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MHKPOCXEM IOCPCACTBOM CBAPKN

IlocnemoBareIbHOCTD BBITIOJIHCHHA pa60T I10 KOpIyCHpOBAaHUIO
OOHOKPHUCTAIBHBIX, NPOCTBIX MHOTIOKPHCTAIIBHBIX N I‘I/I6pI/II[HO-l'UICHO‘IHI>IX
MHKPOCXEM MOCPEACTBOM CKIICMBAHUA

BB, OCHOBHEIC XapaKTEPHCTHKH, Ha3HaYeHUWE M IpaBHiIa NPHUMEHECHUS
KJIeeB, MCIOJE3YEMBIX NpPH YCTaHOBKE KPBIMIKH KOPIYyCa MHKPOCXEMEI, B
06BeMe BEITOHAEMBIX paboT

BI/IIIBI, OCHOBHBIC XapakTCpUCTHUKHA, HA3sHA4YCHUEC U IIpaBUjia HPHUMCHCHHA
METAUIHYCCKUX IIPHUIIOEB, HCIIOJB3YEMBIX HPH YCTAHOBKE KPBINIKH KOpIIyCca
MHUKPOCXEMLI, B 00BeMe BHIIOTHAEMBIX pa60T

Texnonormueckue BO3MOXHOCTH, obnacta DpUMEHEHH, CpeacTBa
TEXHOJOTHYCCKOro OCHAICHUA N PEXUMBI O,lIHOCTOpOHHCfI IIOBHOM CBApKH
KOHUYCCKHUMHU POJINKAMHA

VCTpoiicTBO, MPHHIKAI AeHCTBAS YCTaHOBOK MHKPONAiKu H IpaBuia paboTsl
Ha HHUX

Tpe6oBanust OXpaHbl TPyHa, IOXKApHOH, NPOMBINIICHHOH, 3KOJIOrAYECKOM
6€30MacHOCTH U 3JIEKTPOOE30IacHOCTH

Tpe6oBanus K opranu3aiui pabodero MecTa IpH BHIIOJHEHUH paboT

ITpaBuia NPON3BOACTBEHHOH CAaHUTAPUH

Buapl ¥ IpaBdiia MPUMEHEHHS CPEICTB MHAHBUAYAIBHOH H KOJUIEKTHBHON
3aIIUTH] IPH BHIIOJHEHUH paboT

Hpyrue

XapaKTEPUCTHKH

3.3. O0o0menHan TpyaoBasi pyHKIHsA

C6opxa MHOTOKPHCTAJIBHBIX H THOPHHO-
IUIEHOYHBIX MUKPOCXEM C BBICOKOH
VYposeHb
HaumeHoBaHue TUIOTHOCTBIO MOHTaXKa HX 3JICMEHTOB Kon C 4
kBanmuGKauuH

(manee — cJIOKHBIX MHOTOKPHCTAIBHBIX H

THOPHAHO-IUICHOYHBIX MUKPOCXEM)
IpoucxoxaeHre 06061IeHHOH 3aMMCTBOBAHO M3

POHCXOUL H OpwuruHan X
TpyROBO# QYHKIMH OpUT'HHaNa
Kon PeructpaunoHHBIH HOMED
OpUrHHaNa npodeccHOHAIEHOTO
CcTaHgapTa

Bo3mosxHBIE COopIIrK MHKPOCXEM 5-TO paspsia
HaWMMEHOBAHUS COopuuk u3aenuii SIeKTPOHHON TEXHUKH 5-TO paspsiaa
JOJDKHOCTEH,
npodeccui

TpeGoBanus k
o0pa3oBaHuIo U
00y4EeHHIO

Cpennee obmee o6pa3oBaHue U

npodeccruoHanbHoe 00y4eHHe — IPOrpaMMEI IPO(ECCHOHANTBHON HOArOTOBKH
o npodeccusm pabounx, JOIKHOCTIM CIIYXKAIIUX, TPOrPaMMBI
THEPENOATOTOBKH pabOvHX, CIIYKalUX, IPOrPaMMBI TOBBIIICHUS
KkBanuduKamy pabodnx, CIyKamux

WIH

Cpennee npodeccroHaIbHOE 00pa3oBaHKe — MPOrpaMMBbI IOATOTOBKH
KBaM(HUIIUPOBAHHBIX pabodMX, CIYXKAIIUX

TpeGoBaHus K OIBITY
HpaKTHYECKON paboTHI

He MeHee JBYX JIeT COOpPIIMKOM MHKPOCXEM 4-To paspsjia JUil PO InX
npodeccHoHANTBEHOE 00yYeHHE
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He MeHee ofiHOTO roa cOOpIIKOM MHKPOCXEM 4-TO paspsaa Ipy HaaIuIHK
cpeziHero npogeccuoHaIPHOro 00pa3oBaHus

Ocobble ycrnoBus
Jomycka K pabore

[Tpoxoxaenne oOs3aTeTbHBIX MPEABAPUTENBLHBIX (IIPH NOCTYIUICHHH Ha
paboTy) U IEPHOIMISCKUX METUIIMHCKIX OCMOTPOB (00CeI0BaHMH), a TakKe
BHEOUYEPEAHEIX MEAULHUHCKHAX OCMOTpPOB (00cNen0BaHuit) B yCTaAHOBJICHHOM
3aKoHoAaTeIscTBOM Poccuiickoil @eaepaluu mopsake

IMpoxoxaeHne pabOTHUKOM IIPOTHBOIIOXAPHOI0 HHCTPYKTaXa

IIpoxoxaeHne pabOTHUKOM HHCTPYKTaXa II0 OXpaHe TpyJa Ha paboueM MecTe
Hasuuue II rpynmsl mo 351eKTpo6e30nacHOCTH

Hpyrue

XapaKTEPUCTHKH

PexoMeHyeTCs IOMONMHUTENbHOE HpodecCHOHaNbHOE 00pa30BaHHE —
IPOrPaMMBbI IOBHINIEHNS KBATH(HKAIMK HE PEXE OJIHOTO pasa B IATH JIeT

I[OHOJ'IHI/ITCJ'IBHBIC XapaKTCPUCTUKH

HanMeHnoBaHue Kox HaumeHoBanue 6a30BOM rPyIIIbL, JODKHOCTH (IpodheCCHH) MK
JIOKYMEHTa CHEeNUAIBHOCTH
OK3 8212 COOpIIMKH DIIEKTPUIECKOTO M IEKTPOHHOro 000pyIOBAHUS
ETKC § 123 C6opIuK H3Aerit SIEKTPOHHON TEXHUKH 3-TO paspsijia
OKIIATP 18193 COOpIIHK MUKPOCXEM
OKCO 2.11.01.12 C6opmuK U3eIHi 3JIeKTPOHHON TEXHHKH

3.3.1. Tpynosas pynxnus

VcTaHoBKa M MOHTAX 3JICMEHTOB VpoBeHb
HarnmeHoBaHHe CIIO)KHBIX MHOTOKPUCTAIBHBIX H Koxn C/01.4 (moxypoBeHs) 4

THOPUAHO-IUIEHOYHBIX MHKPOCXEM KBaIMQHKAIMH
IIpoucxoxxaeHue 3auMCTBOBAaHO U3

P 94 Opurusan X
TpyAOBO# QYHKLHMI opuruHana
Kon opurunana PeructpauroHHbIi HOMEp
npodecCHOHANBHOTO CTaHAAPTa

TPYJIOBI)IC HCﬁCTBHH HOHFOTOBKa l'IOJIyaBTOMaTI/BI/IpOBaHHOFO H ABTOMAaTH3HPOBAHHOTO

o6opymoBaHus K paboTe

KOHTpOJ'IB BHCIIHETO BHJA U TEOMETPHUCCKUX MapaMeTPOB IJIaCTHH

KonTposs Hamaus AeeKToB B KpUCTALIAX

MapKI/IpOBKa HCTOJHEIX KpHCTAJLJIOB

Paznenenne momioxKeK U mIacTHH

VKI1ajika KpUCTAJUIOB B KacceTy (Tapy)

q)OpMOBKa BBIBOJIOB JJIEMEHTOB CJIOKHBIX MHOTOKPHUCTAJIIBHBIX H FI/I6pI/IlIHO-
TJIEHOYHBIX MUKPOCXEM

VcTanoBKa KpucTaJljIa Ha rHOKOM HOCHTEIIC

Hanecenue IIPHCOCTUHUATCILHOTO Marepmpana Ha TOIOJIOTHYECKOC
Mocago49YHOEC MECTO CIIOXKHOM MHOFOKpHCTaHLHOﬁ u I‘I/I6pI/IZ[HO-HJ'IeHO‘~IHOI71
MHKPOCXCMEL

dmocopaHue DIEMEHTOB CJIOXKHBEIX MHOTOKPHCTAJIIBHBIX H I‘I/I6pI/IlIHO-
IIEHOYHBIX MHKPOCXEM TIOTPYKEHHCM

O6myXuBaHKe YIaCTKOB IOBEPXHOCTH KPHCTAILIOAEPIKATEI

OpI/IeHTI/IpOBaHHaSI YyCTaHOBKa KpHUCTAJLIOB CIIOKHOM MHOI‘OKpHCTEUIBHOﬁ u
I"I/I6pI/IlIHO-1'IJ'IeHO‘-IHOI71 MHKpPOCXCMBI Ha CIICITHAJIbHBIX aBTOMarTrax

HpHCOﬁI{HHGHHC IEPEBCPHYTHIX KPUCTAIJIOB C 00BEMHEIMH BBIBOJIAMHA

IIpHcOoeMMHEHAe  KPHCTAUIOB K KPHCTA/UIOAEPXKAaTeNo  CIOXKHOH
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MHOTOKPHCTAJIbHOU ¥ THOPHTHO-TIJICHOYHOM MUKPOCXEMBI

Ouuncrka KpHUCTAJIJIOB CIOXKHBIX MHOTOKPHCTAIBPHBIX H FI/I6pI/IIlHO-HJIeHO‘IHI)IX
MHKPOCXEM MEpea MOHTAXKOM

MoOHT2X O0OBEeMHBIX H IUIOCKMX BBIBOJOB  KPHCTAalZIOB  CIIOXKHOM
MHOTOKPHCTAILHOM ¥ THOPUIHO-INICHOYHON MHKPOCXEMEI

MOHTaX aKTHBHBIX 3JIEMEHTOB CIOXHOM THOPHIHO-ITICHOYHOW MHUKPOCXEMBI
HOCPEACTBOM IPYIIIOBOA MHKPOCBapKH

MoHTaXX DJIEMEHTOB MHOFOKpHCTaJIBHOﬁ MHKPOCXEMBI €  IIOMOHIBIO
JIEHTOYHEIX HOCHTENEH

Heo6xoauMele yMEHUS

Yurath KOHCTPYKTOPCKYIO ¥ TEXHOJIOTHYICCKYIO JOKYMCHTAI[UIO

OGJ’IY)KI/IBEITI: TTOBCPXHOCTH 3JIEMCHTOB IICPCA UX MOHTaXXOM

®opmoBaTh 6a0YHBIE BEIBOIBI

IToarorasnuBars BBEIBOOBI aKTHBHBIX 3JIEMCHTOB CIIOKHOM FI/IGPI/IJIHO-
IUIEHOYHOH MHKPOCXEMBI K MOHTaXY

Hcmoinp30Bath  CIEHHAATIU3HPOBAHHOC o60pyn013aHI/m JUIA  pasaciiCHUA
IMOJJIOKCK H ITaCTUH

HUcnons30BaTh ONTHYECKHE IIpI/I60pI>I U anmapatbl JJid KOHTPOJIsST BHCIIHETO
BUA ¥ TCOMETPHICCKUX MTapaMETPOB MJIACTHH

Hcmone30BaTh YCTaHOBKH  dBTOMaTH4YE€CKOI'O KOHTPOJIA lIereKTHOCTI/I
KpHUCTAJLJIOB

Hcnonp3oBaTh CIICIUAIIM3UPOBAHHOE o60py11013aHne A YCTaHOBKH
KpHCTAJUIOB, aKTUBHBIX DJIEMCHTOB

Hcnoap3oBaTth aBTOMATH3HPOBAHHOE 06OPYI[OB3HI/IC IUTa3MEHHOM OYHCTKHU
KPpHCTAJIIIOB CJIOJKHEBIX MHOTOKPHCTAJIbHBIX n FI/I6pPII[HO-HJIeHO‘IHBIX
MHKPOCXCM

Wcnonp30BaTh AaBTOMATHYECKHE YCTAHOBKH M HAHECEHHS NPUIOAHBIX
IAPHKOB

Hcnoap30BaTh aBTOMATHYECKUC YCTAHOBKH JUIA nafKy OIlIaBICHHEM

Ucnonp3oBath CIICUAITU3HPOBAHHOC I10JIyaBTOMaTU3APOBAHHOC u
aBTOMATH3HPOBAHHOC 06opy110BaHp1e IJIsI MOHTaXa O0BEMHEIX M TUIOCKHX
BBEIBOJAOB KPHCTAJIOB CIIOXKHOM MHOI‘OI(pPICTaJ'IBHOﬁ Hu I‘I/I6pHIlHO-HJICHO‘IHOfI
MHKPOCXCMBIL

Vicmonp30BaTh  COENUAIM3HPOBAHHOE  IIOJyaBTOMAaTH3UPOBAHHOC  H
aBTOMATH3MPOBAHHOE OOOPYAOBaHME JUII MOHTaXa aKTHBHBIX OSJIEMEHTOB
CJIOXKHOM THOPUAHO-TTIEHOYHOH MUKPOCXEMbI

HeobxomauMele 3HAHHS

KOHCTI)YK].II/IH M OCHOBHBIC MapaMETphl CIOXKHBIX MHOIOKPUCTAIIBHBIX H
FI/I6pI/IJIHO-HJIeHO‘IHI>IX MHKPOCXEM

TlocnegoraTenbHOCTH MOHTaXa CJIOXKHOM MHOFOKpPICTEUIBHOfI n I‘I/I6pI/II[HO-
IUIEHOYHOH MHKPOCXEMBI

IIpaBuuia BEIGOpa PEXXHMOB MOHTaXa B 005EME BHIOIHAEMBIX paboT

ITocnenoBarenbHOCTD aBTOMaTHSHpOBaHHOﬁ C60pKPI MHKpPOCXEM C NIOMOMIbIO
JIEHTOYHBIX HOCHUTEIEH

TexHonorust HaHeCEHU l'IpHIIOfIHBIX IMapHAKOB

TlocnemoBaTeNbHOCTE H PEXKUMEI TMaMKH1 OILIaBJICHHEM

TTocileIOBATENFHOCTD BBIIOJIHEHHST MOHTaXa OE€CIPOBOJIOYHBIMH METOJAMH
npu cOOpKe CIOXKHOM MHOTOKPHCTAPHOH M THOPHIHO-TUICHOYHOM
MHKPOCXEMBI

ITocnenoBaTeNLHOCTE NIPUCOCAMHCHUS KPUCTAIIOB € 00BEMHBIMH BBEIBOJAMH
METOAOM IEPEBCPHYTOTO KpUCTAILIIA

Cnioco65l IpHCOeINHEHNS] KPUCTAUIOB MUKPOCXEM

Crroco6B OYMCTKH KPHCTAJUIOB MEPE] HX MOHTaXKOM

Bugs! Ae(deKTOB IUTaCTHH M KPHCTAIIIOB
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Ou3HKO-XHMHYCCKHE CBOMCTBA IPpUMCHSCMBIX MaTCpHAJIOB B obpeme
BBINTOJIHACMBIX pa60T

IToaroToBKa  MHOJIYyaBTOMATHU3MPOBAHHOIO M ABTOMATM3HPOBAHHOTO
0GopymoBaHus 1Sl COOPOYHO-MOHTAKHBIX paboT

VeTpoiicTBO, NPUHLAN JCHCTBHS M IIpaBHia pabOTBI € ONTHYECKHUMH
npuOOpaMy U annapaTaMH

VeTpoiicTBO, HpUHIMI JeHCTBAS W IpaBuna paboTEl Ha yCTaHOBKaX
AaBTOMATHYECKOTr0 KOHTPOJIA A€EKTHOCTH KPHCTA/LIOB

TexHonoruueckie  BO3MOXHOCTH, 00NacTH  NPUMEHEHHs,  CPEICTBA
TEXHOJIOTHYECKOTO OCHAIICHMs M PEXHUMBI DPE3KH IUIACTHH JTHUCKOM €
HapY)XHOH pexyliei KpOMKOH

TexHomoruyeckue  BO3MOXHOCTH, 0ONacTH  IPUMEHEHHs,  CpPEACTBa
TEXHOJOTHYECKOTO OCHAIIEHUS W PEeXUMBl PE3KH IUIACTUH CTaJbHBEIMH
II0JIOTHAMH M IIPOBOJIOKO#H ¢ IPUMEHEHUEM abpa3uBa

TexXHOMOTHYECKHE  BO3MOXXHOCTH, O0JlacTU  NIPUMEHEHMs, CPEACTBa
TEXHOJIOTHYECKOTO  OCHAILlEHUs UM  PEXHUMBl  pasfelicHHs  IUIaCTHH
CKpaiibMpoBaHUEeM aJIMa3HBIM PE3IOM € MOCHEAYIOMEH IOMKOR

TexXHONOTHYECKHE  BO3MOXKHOCTH, 00JacTH  IIPHMEHEHHs,  CpEICTBa
TEXHOJOTMYECKOTO OCHAIIEHHS M PEXXKHMBI pas/iefieHHs IIaCTHH JIa3€pHBIM
CKpaitbrpoBaHNEM

TexHonorndeckue BO3MOXHOCTH, obmacti IIPUMEHEHNS], cpeacrea
TEXHOJOTHYCCKOTO OCHAIIEHHUA U PCIKUMBL YHBTpaSBYKOBOﬁ PE3KHA ILIACTHH

Texnonorunaeckue BO3MO>XKHOCTH, obmactu IIPpUMEHEHMNSI, CpeacTBa
TE€XHOJIOTHYECKOI0 OCHAIEHN H PEXKUMEI pa3JCICHU TUIACTHH TPABJICHHCM

YCTpoicTBO, MPHHUMI [EHCTBHS aBTOMATH3MPOBAHHOTO O0OPYHOBAHHUS
IUTA3MEHHOM OYMCTKH KPUCTAJUIOB U MIpaBHJIa pabOTHl HA HEM

VCTpoicTBO, NPUHIMN AEHCTBHS yCTAaHOBOK IPYNIIOBOM MAWKH M HpaBHIIA
paboOTHI Ha HUX

YCTPOﬁCTBO, IIPAHIIAII JEHUCTBHA aBTOMATHYECKUX YCTaHOBOK HAaHECEHHA
HpHHOi/‘IHLIX IMapuKOB U IIpaBHJIa pa6OTBI Ha HUX

TexXHONOTHYECKHE  BO3MOXXHOCTH, 00JacTH  IPUMEHEHHs,  CPEJCTBA
TEXHOJNOTUYECKOTO  OCHANIEHHS ¥  PEXHUMBl  TEPMOKOMIIPECCHOHHOM
MHKPOCBapKH

TexHonoru4eckue BO3MOXXHOCTH, obnactu IIPAMCHCHUA, CpEACTBA
TEXHOJIOTHYCCKOTO OCHAIICHUA U PEXUMBI SHGKTPOKOHTaKTHOﬁ MHKPOCBApPKH
PaCcIICIVICHHBIM JJIEKTPOJAOM

Texnonorunueckme BO3MOXXHOCTH, obnacTu IIPpUMCHEHN S, cpeacTea
TEXHOJIOTHIECKOI0 OCHAIIEHHUS H PpeXUMbl MHKPOCBAapKH [aBJICHHEM C
KOCBEHHBIM MMITYJILCHLEIM HarpcBoOM

TexHonmorn4eckue BO3MO>XKHOCTH, obacti IIPUMCHCHU, cpeactea
TEXHOJOTHYCCKOTO OCHAICHUA B PCKUMBL YJ'IBTpa3By1(OBOI71 MHKpPOCBapKu

TexHonoru4ecKre BO3MOXXHOCTH, obGnacT IIPAMCHCHU, CpCACTBa
TEXHOJIOTHYCCKOTO OCHAIICHHUA U PEKHMBL TepMO3BYKOBOI7I MHKPOCBAPKH

TexHonornueckue BO3MOXKHOCTH, obnactu IIPAMCHCHU S, cpeacTea
TEXHOJOTHYCCKOT'O OCHAIICHUA u PEKHUMEBL TCpMOYJIBTpaSByKOBOi/'I
MHKPOCBApPKH 30JOTEHIM ITApHKOM

Tpe6oBaHHS K OpraHA3aiK pabodero MecTa IIpH BEIOIHEHUH paboT

TpeGoBanus OXpaHBl TpyJa, MOXKApHOH, NPOMBILIIIEHHON, 3KOJIOTHYECKOM
6€30MacHOCTH M 3JIeKTp0o0Oe30MacHOCTH

OracHEIe ¥ BpeJIHEIE IPOM3BOICTBEHHbIC (AKTOPHI HPH BHIOTHEHUH PaboT

IpaBuia NpON3BOACTBEHHON CaHUTAPHU

BI/II[H M IpaBHjia NPUMEHCHUA CPCACTB PIHI[HBPI,Z[yaJIBHOﬁ M KOJUIEKTUBHOM
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3alIUThI ITPU BEIIOJIHCHUN pa60T

Hpyrue XapakTepuCTHKH

3.3.2. Tpyaosas pyHKIus

I'epMerm3anus CI0XKHBIX Vposens
HaumeHoBaHHe MHOTOKPHCTAIIBHBIX U THOPHIHO- Kon C/02.4 (momypoBeHs) 4
TUICHOYHBIX MUKPOCXEM KBanM(pUKaLKH
IIpoucxoxacHue 3aMCTBOBAHO U
P KA OpuruHan X 3
TPYAOBOH Cl)yHKHI/II/I OpUrnHaja

Kon opurunana PernctpaunoHHBIH HOMED
npoheCcCHOHANBLHOIO CTAHAAPTA

TpynoBeie neiAcTBUA

IMoaroroBka 00OpyIOBaHUs IS TEpMETH3AINH CIOKHOH MHOTOKPHUCTAIBHON
H THOPHIHO-TIJICHOYHOH MHKPOCXEMBI

Ounctka KpUCTANJIOB CIIOKHBIX MHOT'OKPHCTAJIbHBIX M I‘I/I6pI/I,Z[HO-1'IJ'IeHO‘IHI>IX
MHKPOCXEM HNEPEN I epMeTnsauneI‘/'I

HaHeceHHe B3allUTHBIX MATEPHAIOB HA 3JIEMEHTHl CIOXHOH TrHOpHIHO-
IUIEHOYHOM MHKPOCXEMBI, HE NpeIHa3HaYeHHEIE UL 3JIMBKA KOMIIAyHIOM

3aiMBKAa KPHCTAIUIOB CIOKHOM MHOTOKPHCTAIBHOH M T'HOpPHIHO-IUICHOMHOM
MHKPOCXEMBl ~ KOMIIAYHAOM H  IIACTMACCOH €  MCIOJNB30BaHHEM
CIIENUATN3HPOBAHHOIO 000PYI0BaHHS

3anuBKa KOHCTPYKTUBHBIX IPOMEXKYTKOB

IloazanmuBKa KpHCTaJlla Ha JIEHTOTHOM HOCHTCIIC

O6BoJIaKHBaHHUE IIACTMACCOM

KOHTpoJIb ¥ peryiMpoBaHue PEXVMOB 3ATHBKH

VCTaHOBKa KpBHIIKH KOpIyca CIIOXKHOM MHOTOKPHCTaNbHOH H THOpPHIHO-
TJIEHOYHOH MHUKPOCXEMBI

HeobxoauMble ymeHHUs

Yurarh KOHCTPYKTOPCKYIO ¥ TEXHOJIOTHYCCKYIO TOKYMCHTAITHIO

(I)OpMI/IpOBaTI) 3alllUTHBIE MACKH Ha JJICMCHTaXx CIIOXHOM I‘I/I6pI/IJIHO-
IUICHOYHOH MHUKPOCXEMBI

3anuBaTh CJIOKHBIC MHOT'OKPHUCTAJILHBIE H I‘I/I6pI/IlIHO-1'[JICHO'-IHI>Ie
MHKPOCXEMBI KOMITAYHIAMH 1 ILIaCTMACCOM

HUcnone3oBath YCTaHOBKH JO3HPOBAaHUS MaTCpuajid JULA noa3aJInBKHA

C)’I].II/ITB CJIIO’KHBIC MHOTOKPHCTAJIBHBIE 1 I"I/I6pI/II[HO-l'IJ'IeHO'-IHHe MHKPOCXEMBL
1eped HAaHSCCHUEM 3aIIMTHOT'O NOKPBITHS

Hanocnth 3alquTHEIE NOKPBITHA Ha CIIOXKHBIC MHOI'OKPHCTQJIBHBIE M
I‘I/I6pI/IlIHO-IIJICHO‘IHI>Ie MHKPOCXEMBIL

CyIlII/ITI: 3aI0MTHBIE IOKPBITHA CIOXHBIX MHOTOKPHCTAJIBHBIX H l"I/I6pI/II[HO-
IUICHOYHBIX MHUKPOCXCM

KOpHy()I/IpOBaTB CJIOKHBIC MHOT'OKPHCTAJIBHBIE H I‘I/I6pI/II[HO-IUI€HO‘IHBIC
MHKPOCXEMBI ITIOCPEACTBOM MakKu

KOpHy'CI/IpOBaTB CIIOXKHBIE MHOIOKPHUCTAJIBHBIE H FKGPHI[HO-HJICHO‘-IHHG
MHKPOCXECMEI ITIOCPEACTBOM CBAPKH

KOpIIYCI/IpOBaTL CJIOXHBICE MHOIOKpPHCTAJIBHBIE H FI/I6pI/I,IIHO-HJIeHO'-IHI>IC
MUKPOCXEMEI ITOCPEACTBOM CKICHBAHMA

HeoO6xonuMmele 3HaHHASA

THIBl KOPIYCOB MEKPOCXEM

OCHOBHBIE TEXHHUYECKHE TpC6OBaHI/ISI, npedbsaBILIEMBIE K KOPITYCHPOBAHHBIM
CJIOKHBIM MHOTOKPHUCTAJIbHBIM H FHGPHI[HO-HJICHO‘IHBIM MHKpOCXEMaM

ITocnenoBaTeNbHOCTE BERIMOJIHCHHS pa60T o KOPIIYCHPOBAaHUIO CJIOKHBIX
MHOTOKPHUCTAJILHBIX I“I/I6pI/IHHO-1'IJICHO‘—IHI>IX MHKPOCXEM IIOCPEACTBOM HauKu
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IToceRoBaTENFHOCTh BHIIOMHEHHS PabOT MO KOPIYCHPOBAHHIO CIIOXKHBIX
MHOTOKDHCTQJIbHBIX W THOPHIHO-IUIEHOYHBIX MHMKPOCXEM IIOCPEACTBOM
CBapKU

IIocnmemoRaTENBHOCTH BEIIOJIHEHHS pa60T II0 KOPIIYCHPOBAHHIO CIIOXKHBIX
MHOT'OKpHUCTAJIIBHBIX H FI/I6pI/II[HO-HJIeHO‘{HBIX MHKPOCXEM ITOCPCACTBOM
CKJICUBaHMUsL

OcoOeHHOCTH KOMOMHUPOBAHHOM TrepMeTH3alMd B OOBEME BBIIOIHAEMBIX
pabot

Pe)XMMBI 3aJIMBKHM CJIOKHOM MHOTOKPHCTIPHOM M TMOpHAHO-ILIEHOYHOH
MHKPOCXEMEI B 00beMe BHIIONHIEMBIX paboT

Meton KOPITYCHPOBAaHUS HAa YPOBHC IJITACTHHEI

Buapl, OCHOBHEIE XapaKTePHCTUKH, HA3HAUYCHHE H IpaBHa NPUMEHEHHS
KJIEEB, MCIONB3yeMBIX HpPH YCTAHOBKE KpPHIMIKM KOpIyca MHKPOCXEMEBI, B
00beMe BHINOJHIEMBIX paboT

BI/I,T.IBI, OCHOBHEIE XAapaKTCpHCTHKH, Ha3HA4YC€HHUE U IIpaBHla IIPHMCHCHHA
CTEeKIIMHHBIX M METAJUIMYECKHX IIPHIOCB, MCIOJB3YEMBIX IIPpH YCTaHOBKC
KPHIIIKH KOpIIyca MUKPOCXEMBI, B 00BbeMe BBITOTHSICMBIX pa60T

CrnocoOBI 0OYUCTKH KPHUCTAJIJIOB IIEPEN OKOHYATC/ILHOH FCpMeTKSaHHeﬁ

Croco6rl yaanenue ¢uoca

Cnoco6nl HaHECEHUS Marepuaja nnoa3sajivuBKHi

VeTpoiicTBO,  MPHHIMN — JEWCTBHA M [paBWia  HCHONb30BaHUSA
CHELMAIA3HPOBAHHOI0 000PYIOBaHHS MUKPOIIAHKH

TexHONMOrHYECKAE  BO3MOXHOCTH, OOJacTH  NPUMEHEHHS,  CPe/ICTBA
TEXHOJIOTHYECKOTO OCHAINECHHS M PEXHMBI 3JI€KTPOKOHTAKTHOH DPOJIMKOBOM
MIOBHOM MHKPOCBAapKH

TexHOMOTHYECKHAE BO3MOJXXHOCTH, obnact NNPpUMEHEHNS, CpCACTBaA
TEXHOJOTHYECKOro OCHAICHUA U PEKUMBI XOJIOTHOH CBapKH

TpeGoBaHHMs OXpaHbl TPyZa, MOXapHOH, IPOMBIIUIEHHON, 3KOJOrHYECKOH
0€30IaCHOCTH ¥ 3J1eKTPOOE30MacHOCTH

TpeGoBaHus K OpraHu3alKy pabouero MecTa Ipy BHINOJHEHHH paboT

ITpaBuiia npoU3BOACTBEHHON CaHUTApHH

Buipl ¥ npaBuia NpUMEHEHHS CPEACTB HHAMBUIYAIbHOM M KOJUIEKTHBHOH
3aI0UTHI IPH BEITOJIHEHUH paboT

Hpyrue

XapaKTePHCTHKH

3.3.3. TpyaoBas pyHKuus

KoHTpoJb KauecTBa cOOPKH
OJHOKPHCTAIBHBIX, IIPOCTEIX H CIIOKHBIX

YpoBeHE

Haumenoanue Kox C/03.4 (nonypoBeHs) 4
MHOTOKPHCTAJIBHBIX K I‘I/I6pI/IZ[HO- KBAUKALIAH
MIIIEHOYHBIX MUKPOCXEM

XOXKJICHUE 3auMCTBOBAHO U3
Tpouc PHAC OpwuruHan X
TpyAoBOH QYHKLHH opuruHana
Kox opuruHana  PerucTpalidOHHBIA HOMED
npogeccHoHaIbHOro CTaHaapTa
prHOBLIe IleICTBI/ISI HOHFOTOBKa KOHTpOJIBHO-I[I/Ial“HOCTI/I'-IeCKOl"O Hu HU3MECPHTECIIBHOTO
o0opyl0BaHHUs

KOHTpOJIB KavecTBa ITassHBIX, CBAPHBIX, KJICECBBIX COCIII/IHGHI/Iﬁ

KOHTpOJIB HaJIU4Hus OTCHOCHHﬁ, IIyCTOT, IIC(l)CKTOB KOHTAKTHBIX BBLICTYIIOB B
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COOpaHHOM OJHOKPHUCTAIBHON, MPOCTOH U CIOXKHOH MHOTOKPHCTAIBLHOM M
THOPUIHO-IIEHOYHOH MUKPOCXeMax

HpOBepKa Ka4deCcTBa repMETU3AINNA MAKPOCXEMEI

CocraBneHue OTYCTHOM JOKYMCHTAIlUH TIPOBEACHUS KOHTPOJIIA IIapaMETPOB U
OIICHKH KadcCTBa C60pKI/I OMHOKPHUCTANBHBIX, MPOCTBIX H CJIOXKHBIX
MHOTOKPHACTAJILHBIX U FHGPHI[HO-HJICHO‘IHHX MHKPOCXEM

Heo6xoauMeie yMeHUs

I[I/IaI‘HOCTI/IPOBaTB Zle(bCKTBI CﬁOpKI/I OTHOKPUCTAJIIBHEBIX, IIPOCTHIX M CIOXXHBIX
MHOT'OKPpHUCTAJIBHBIX U l"I/I6pI/IlIHO-l'IJIeHO‘~IHI>IX MHKPOCXEM

TCCTI/IpOBaTB OJHOKPHUCTAIBHEIC, IIPOCTHIC M CJIOKHBIE MHOTOKPUCTAJIBHBIC U
FI/I6pI/II[HO-HJ'ICHO‘IHBIe MHKPOCXEMEI

HpI/IMeHﬂTb KOHTPOJIBHO-THAIrHOCTHUCCKOE U U3MCPHUTCJ/IBHOC 060py,[[0BaHI/IC

O(I)OpMJ'[SITB OTYCTHYIO MJOKYMCHTAIIMIO O BBINOJIHAEMBIX KOHTPOJIBHO-
HU3MEPUTECIILHBIX W UCIBITATCIIbHBIX pa60Tax

HeoOxonumMble 3HaHus

Hasnayenwe © IpaBuia IIOJB30BAaHHS  KOHTPOJIBHO-H3MEPHTEILHBIMM
npubopaMu U 060pyAOBaHHEM B 00bEME BHIIOIHIEMBIX paboT

Bunel geexkToB MHKpPOCXeM Ha 9Tale HX COOpKH M CIOCOOBI  €ro
TpeAYTIPEKIAECHHS

MeTtoasl peHTreﬂorpa(me u aKYCTPIquKOﬁ MHKPOCKOIINH, UCIIOJIB3YIOIHEC S
JJIs1 BBISIBJICHHA I[C(beKTOB C60pKI/I MHKPOCXEM

MeTOI[H KOHTpPOJIA T€PMETHYHOCTH MHKPOCXEMBI: OIIPECCOBKH, BaKYYMHLIﬁ,
BaK}’}’MHO-)KI/I,Z[KOCTHHﬁ

BI/II[I)I TECTUPOBAHUSL OOHOKPHCTAJIbHBIX, IIPOCTBIX u CJIOXKHBIX
MHOTOKPHUCTAJIBHLBIX U I‘I/I6pI/I,ZlH0-HJIeHO‘IHBIX MHKPOCXCM

HpI/IHHI/IHH pa6OTBI u YCTpOﬁCTBO KOHTPOJIbHO-AIUArHOCTHICCKOIO H
H3MCPUTEIIBHOI'O 06opyz[013aHI/1;1 U €ro TEXHHYIEeCKHE BO3MOXKHOCTH B 00beMe
BBINIOJIHACMBIX pa60T

[IpaBuna oQOpMIIEHHS TEXHHYECKOH JOKYMEHTAallHH IO KOHTPOMO H
HCIIBITAHUAM OJHOKPHCTAIBHBIX, IPOCTHIX U CIOKHBIX MHOTOKPHCTATBHBIX
THOPH/IHO-IUIEHOYHBEIX MEKPOCXEM B 00BEME BEIIOHAEMBIX paboT

Bunel ¥ IpaBuiia NPAMEHEHUS CPEICTB HMHIMBHIYaJlbHOH M KOJUIEKTUBHOM
3aLIMTHI IPH BBIIOJHEHUH paboT

TpeGoBanuss OXpaHBl TpyAa, MOXKapHOH, MPOMBIIUIEHHOM, 3KOJIOTUYECKOH
0€30MaCHOCTH H JIEKTPOO€30IaCHOCTH

Hpyrue

XapaKTepHCTHKH

3.4. O606mennas TpyxoBas GpyHKIHA

COopka MHKPOCXEM 10 TEXHOJIOTHH VposeHb
HauMeHoBaHHe p P Kon D P 4
«CHCTEMA B KOpIIyCce» KBanuQuKaMu
HOM 3auMCTBOBAHO U3
Hpoucxc?xneﬂue 060061eHHO Opurnsan X
TpyaoBO# GYHKLIHU OpUrHHaNa
Kon PeructpauoHHBIH HOMEp
OpHUruHama npodeCCHOHANEHOTO
cTaHgapTa
Boamoxusie COopIIuK MEKpOCXEM 6-T0 paspsia
HauMCHOBaHHS C60pLIHK U3eHi IIEKTPOHHOM TEXHHKM 6-TO pa3psiia
JIOJDKHOCTEH,
npodeccui
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TpeboBanus k Cpennee obmee o6pa3oBaHHE H
00pa3oBaHUIO H npo¢eccHoHANbHOe 00yUeHHE — IIPOrpaMMBI PO eCcCHOHANBHOM MOArOTOBKY
00y4YEeHHIO 10 npodeccuam pabourx, JOIDKHOCTAM CIIyXaIlHX, [IPOrpPaMMBbI

IEPENOArOTOBKH PabovHX, CIIyKaIUX, IPOrPAMMBI OBBIICHHS
KBaauHuKauy pabounx, cIyxKammux

0174

Cpenee npodeccHoHaNBHOE 06pa30BaHHE — IIPOrPAMMBI IIOATOTOBKH
KBaTH(HUIHAPOBAHHEIX Pab0YMX, CIY>KaIIUX

TpeboBanus K ONBITY He meHee AByX JeT cOOPIIMKOM MHKPOCXEM 5-TO pa3psja Ul IPOIIEAIIHX
NpaKTHYECKOH paboTEl | mpodeccuoHanbHOE 00ydyeHue

He MeHee oHOrO roJa cOOpIMKOM MHKPOCXEM 5-TO pa3psijia P HATHIHH
cpeaHero npodecCHOHANBHOro 00pa3oBaHus

Ocobsle ycroBust I[Tpoxoxaenue o0s3aTeNbHBIX IPEABAPATENBHEIX (IIPH MOCTYIUIEHHH Ha
Jomycka k pabore paboTy) M EPHOAMYECKUX MEJULHMHCKAX OCMOTPOB (00CIEI0BaHMI), & TAKKe
BHEOYEPEIHBIX MEIUIMHCKUX OCMOTPOB (00Cie10BaHMHA) B yCTaHOBJICHHOM
3aKoHOJaTeNsCTBOM Poccuiickoit @enepalyy mopsiike

ITpoxoxenue pabOTHAKOM IIPOTHBOIOKAPHOTO HHCTPYKTaXKa

I[Tpoxoxaenue pabOTHHKOM HHCTPYKTaXka II0 OXpaHe TpyJa Ha pabodeM mecTe
Haymuwe 11 rpynmsr 0o 31eKTpo6e30ImacHOCTH

Hpyrue PexoMeHayeTcs JONONHATENBHOE IpodeccHoHaNbHOe 00pa3oBaHue —
XapaKTepPUCTHKH IpOrpaMMBbl MOBEINIEHHUS KBAH(PHKAIMY HE PeXe OAHOTO pasa B ILTh JIET

I[OHOHHI/ITeJ'ILHBIC XapaKTCpUCTUKH

HaumeHOBaHKE Ko Haumenoanue 6a30B0i TPyIIBL, JODKHOCTH (IPOGECCHH) UK
JOKYMEHTa CHeNUABHOCTH
OK3 8212 CO60pIIUKH DJIEKTPUYECKOTO B IEKTPOHHOro 000y 10BaHMs
ETKC § 124 C60opuinK u3aenuil 2JIeKTPOHHOM TEXHUMKH 6-ro paspsana
OKIIOTP 18193 C6opmyK MEKPOCXEM
OKCO 2.11.01.12 CO6opumx u3aenui 3JIEKTPOHHON TEXHAKH

3.4.1. TpyaoBan pyHKIHHA

YcTaHoBKa, MOHTaX U TepMETH3aLHU YpoBeHb
HaumeHoBaHHE KOMIIOHEHTOB Koz D/01.4 (nonypoBeHs) 4
KBaM(UKaLuH
[TpoucxoxxaeHune 3aMMCTBOBAHO U3
POHCXOIL OpuruHan X
TpyaoBoil GyHKLIHH OpHTHHaja

Kop opuriHana  PerucTpaudoHHEIi HOMep
npodeccHOHANBHOrO CTaHAapTa

Tp}’I[OBBIe JeHCcTBHA IToaroroeka C60pO‘IHO-MOHTa)KHBIX TEXHOJIOTHYECKHUX KOMIUICKCOB K pa60Te
Brmonxnenue onepaunﬁ 10 YCTAaHOBKE KOMIIOHECHTOB MHKPOCXEMBI 11O
TEXHOJIOTHH «CHCTEMAa B KOPITYCE»

OuHCcTKa KOMIIOHEHTOB OT OPraHMYCCKHX M MOHHBIX YaCTHI nepea MOHTaXOoM,
r€pMECTH3UPYIOIITHM HOKPBITHCM U OKOHYATeJIbHOU I‘CpMeTI/ISaIII/ICi;I

MoHTaX KOMIIOHEHTOB MHKPOCXEMEI I10 TEXHOJIOTHH «CHUCTEMa B KOPITYCE»
FepMeTnsaupm KOMIIOHCHTOB MHKPOCXEM, CO6paHHLIX 110 TCXHOJIOTHH «CUCTEMaA
B KOpITyCE»

Heo6xoaumeie YuraTh KOHCTPYKTOPCKYIO U TEXHOJIOTHYECKYIO TOKYMEHTAIHIO
yMEHUs VcTaHaBIMBATH KOMIIOHEHTHE MHKPOCXEM I10 TEXHOJIOTHH «CHCTEMa B KOPIyCE»
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C UCIIOJIb30BaHNEM aBTOMATH3UPOBAHHLIX CUCTEM

Hcmonb30BaTh TEXHOJOTHYECKHE KOMIUIEKCH OUHCTKA KOMIIOHCHTOB

Hcnonp3oBath TCXHOJIOTHYCCKHUC KOMIIJIEKCHI MOHTaXKa KOMIIOHCHTOB
MHKPOCXEMBI 110 TEXHOJIOTHH «CHCTEMA B KOPITYCC»

Hchonp30BaTh TEXHOJIOTHYECKHE KOMIUIEKCH AJIS TepMETH3allMd MHKPOCXeM,
cOoOpaHHBIX TI0 TEXHOJIOTHH «CHCTEMA B KOPITyCe»

Heo6xonuMsle 3HaHUAS

Marepuansl st cOOpOYHO-MOHTaXKHOTO IPOM3BOACTBA MHKPOIIEKTPOHHBIX
n3enuii B 00beMe BBIOTHIEMBIX paboT

(OCHOBBI TEXHOJIOTUH «CHCTEMA B KOPIyce»

OCHOBEI TEXHOJIOTHH «MHOI‘OKpPICTEUIBHHﬁ MOIYJIb»

OcHOBEI TEXHOJIOTHH «MHOT'OKpHCTaJIbHAaA YIIaKOBKa»

OCHOBHBIE THIBI TPEXMEPHBIX KOHCTPYKLMH YIaKOBKH, HMCIIOJIB3YIOIUXCS B
TEXHOJIOTHH

OcHOBEHI HHaHapHOfI TEXHOJIOTHH B 00beMe BBHIIOJIHAEMBIX pa60T

OcoGeHHOCTH YIMAaKOBKHM GECKOPIyCHBIX KPHUCTAUIOB ¢ TEPMOKOMIIPECCHOHHOH
MHKPOCBapKOH

Oco6eHHOCTH IPUCOETHHEHUS IEPEBEPHYTOrO KpUCTaJlIa

Ocob6eHHOCTH MOAYJIEHOI MHOTOCIIOMHOH YIIaKOBKH

OCOOCHHOCTH ITPEJBAPUTENBHON YIAKOBKH 3IEMEHTOB € KOH(HUIrypamusiMu
KOpPIIyCOB pasMepaMd C KPHCTall, HaOOpHOH 3TaXePKH M3 MHKPOMOZIYICH
1/unu 6eCKOPITYCHBIX KPHCTAJIIIOB

CnocoOBI O9MCTKH KOMIIOHEHTOB OT OPraHNICCKHX U NOHHBIX YaCTHIY

Cnioco6b1 YCTaHOBKH MHUKPORJICKTPOHHBIX H3/€/IHMA

CnocoOBI MOHTaXKa MHKPOIJICKTPOHHBIX I/ISI[eJ'II/Iﬁ

Cnocobnl repMETH3alM MUKPOJJICKTPOHHBIX )31 (M1507

VCTpoficTBO, NpHHIMI  JeHCTBHSA — CIENHATH3MPOBAHHOTO  00OPYAOBaHMS
OYMCTKH KOMIIOHEHTOB OT OPraHMYeCKHX M MOHHBIX YacTHIT M IIpaBHia paboThl
Ha HEM

VCTpOHCTBO, TPHHIMN HEHCTBHS TEXHONOTMYECKHX KOMIUIEKCOB COOPKM H
MOHTaXa KOMIIOHEHTOB MHKPOCXEMBI II0 TEXHOJOTHH «CHCTEMa B KOPIyCe» U
npaBmiia paboThl HA HAX

TexHMYECKHil AHTIHACKAN s3BIK B OOJNACTH MHKPODNEKTPOHHKH B OOBEMe
BBIIOJIHAEMBIX paboT

Tpe6oBanust K OpraHu3aiy paboyero MecTa Npy BEIIOTHEHUM pabot

TpeGoBaHHS OXpaHBI TpyAd, NOXApHOH, IPOMBINLIEHHOH, 3KONOrHYECKOH
6€30MaCHOCTH M AJICKTPo0e301acHOCTH

OmnacHeie 1 BpPCAHBIC MPOU3BOJICTBCHHEIC q)aKTopI)I IIPpH BBINOJIHEHUH pa60T

ITpaBuIia HPOM3BOJICTBEHHOM CAHUTAPUH

Bungsr u npaBujia IPUMEHCHHSA CPCIICTB HH,E[HBHI[yaﬂBHOfI M KOJUIEKTHUBHOM
3alIMTHl IPH BHEIIIOJIHCHHH pa60T

Apyrue
xapaKTepnchH

3.4.2. TpynoBas pyHKkuus

HauMenoBanue

KonTtpois kauecTBa cOOpKH
KOMIIOHEHTOB MHKDPOCXEM,

00bEAMHEHHBIX 110 TEXHOJIOTHH «CHCTEMA I -
B KOpIIyCe»

YpoBeHb
Koag | D/02.4 (0lypOBEHb) 4




[MpoucxoxaeHne
TPYIoBOii GyHKUUH
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X 3alMMCTBOBAHO H3

Opuruxan
opuruHana

Kon opurunana PeructpaunoHHbIH HOMEp
npo¢eccHOHANBHOIO CTAHAAPTA

TpynoBsle neiicTBUS

IlogroroBka KOHTPOJIbHO-U3MEPHUTEJIBHOTO K AUArHOCTHICCKOI'O o60py,u013aHnﬂ

Bxomuoit KOHTPOJIbF KOMIIOHCHTOB, HCO6XOIIHMBIX AL C60pKI/I H MOHTaXa
MHKPOCXEMEI 110 TCXHOJIOTHH «CUCTEMA B KOPIIyCE»

MexonepaOHHBIH KOHTPOJIb KauyeCTBa MOHTaXKa KOMIIOHEHTOB MHKDPOCXEMEI,
coOHpaeMOi 10 TEXHOJIOTUH «CHCTEMA B KOPIIyCe»

Brrxoguoi KOHTPOJIb Ka4cCTBa COGpaHHOfI MHKPOCXCMBI II0 TEXHOJIOTHH
«CHUCTEMA B KOpIIyCE»

KOHTpOHB FCPMCTHYHOCTH HM3TOTOBJICHHBIX MHKPOCXEM IO TCXHOJIOI'HH
«CHCTEMA B KOpIIyCE»

CocraBieHue OTYETHOM JOKYMCHTAIIHH NPOBEICHHA KOHTPOII IapaMCTpOB H
OLIECHKH  Ka4dcCTBa C60pKI/I U MOHTaXa KOMIIOHCHTOB MHKPOCXEMEIL,
06’BC,I[I/IHCHHLIX 10 TCXHOJIOTHH «CHCTEMA B KOPITYyCE»

Heo0Oxoamumele
yMEHUs

Hcmonp3oBats HOPMATHBHO-TEXHUYIECKYIO JOKYMCHTANIoO 1o cGopKe
MMKPOCXEMEBEI 110 TEXHOJIOTHH «CHCTEMaA B KOPITyCE»

Hcmomnp3oBath KOHTPOJIBHO-A3MEPHUTEJIBHOC U THAIrHOCTHYICCKOC O60py,Z[OBaHI/IC
JUI BXOAHOI0 KOHTPOJIAI KOMIIOHEHTOB

Hcnonp30Barh  KOHTPOJIBHO-H3MEPUTENbHOE OOOpYIOBaHME I KOHTPOJISA
KauecTBa MOHTaXa M COOPKM KOMIIOHEHTOB MHKPOCXEMEI, 0OBEIHHEHHEIX IO
TEXHOJIOTHH «CHCTEMA B KOPITyCE»

HUcnone30BaTh JHACHOCTHYECKOE 060py2[0BaHI/IC JJIs1 KOHTPOJII TEPMETHIHOCTH
MHKPOCXCMBI, CO6paHHOI71 IO TEXHOJIOTHH «CUCTEMA B KOPIIyCE»

I[nar HOCTHPOBATH Z[C(bCKTBI C60pKI/I A MOHTaXa KOMIIOHCHTOB MHKPOCXCMBEI,
O6'I>CI[I/IHCHHI)IX 10 TEXHOJIOTUH «CHUCTEMA B KOPIIYCE»

OpopMIIATh OTYETHYIO MJOKYMEHTAlHIO O BBINOJIHAEMBIX KOHTPOJIBHO-
H3MEPUTEIIBHBIX ¥ IHATHOCTHYECKUX paboTax

Heobxongumble 3HaHUS

[Mpunmumnel  pabGoOTHI HM  YCTPOMCTBO — KOHTPOJIBHO-H3MEPUTENBHOIO U
JUArHOCTHYECKOTO 00OPYNOBAHMS H €r0 TEXHHYECKHE BO3MOKHOCTH B 00beEME
BBIIIOJTHAEMBIX paboT

Croco6s1 KOHTPOIIS FeOMETPUIECKUX apaMeTpoB, nporuda,
HelapaJUIeIbHOCTH, HEIUIOCKOCTHOCTH ILIACTHH

Mertozs! oIlpeAeJICHHs THIIa SJICKTPOIPOBOJHOCTH MaTCPHAIOB

MeTtoabt OIIpeIeICHUS KpucTaUiorpaguyecKon OpHEHTAaIUU
TIOJIyIIPOBOTHIKOBEIX 00pa3LioB

MeToznsl H3MEPEHHUA YACJIBHOTO CONPOTUBJICHNS IIJIACTHH

Mertoapl H3MEPCHHA H KOHTPOJISd KA4Y€CTBa C60pKI/I H repMeTusanuu
MHKPOCXEMBI, C06paHHOI71 10 TEXHOJIOTHM «CHUCTEMA B KOPIIYCE»

Crioco6bl HEpa3pyIIAlmero KOHTPONA KadecTBa COOPKH MHKPOCXEME,
cOOpaHHOM MO TEXHOJIOTHH «CHUCTEMA B KOPITyCe»

MeTtomsl KOHTpOJIA TCPMETUYHOCTH MHKPOCXCMBI! OIIPECCOBKH, B&KYYMHBIﬁ,
BﬂKWMHO-)KHI[KOCTHBIﬁ, J'IIOMI/IHCCI.ICHTHHﬁ u paﬂHoaKTHBHBIfI

Buxsl JedeKTOB MHKpOCXeM Ha Jtame HMX COOpKH M CHOCOOBI  €ro
TIpeAYIPEKACHUS

IIpaBuia OQOpMICHHS TEXHHYECKOH JOKYMCHTallMH IO KOHTPOMIO H
JMAarHOCTHKE MHKPOCXEMEI, COOPaHHOMH IO TEXHOIOTMH «CHCTEMa B KOPIyce», B
0O6beMe BBIIOIHAEMEIX PaboT

Bunp u IIpaBujla IPUMEHEHUSA CPCACTB HHlIHBHI[yaHBHOﬁ M KOJUIEKTHBHOM
3alyTh] IIPH BBEIITOJIHCHHH pa60T
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OmnacHble H BpeAHBIE POU3BOCTBEHHbIC (haKTOPHI IIPH BHIIOIHEHUH paboT

IIpaBuiia MPON3BOJCTBEHHOM CAaHUTAPHH

Tpe6GoBanuss OXpaHBI TpyZa, MOXAPHOH, NPOMBIIUIEHHOM, 3KOJIOTHYECKOM
6€e30MacHOCTH H JJIEKTPoOe300acHOCTH

Hpyrue -

XapakKTEPHUCTHKH

IV. CBenenus 06 OpraHu3alufax — pa3padoTynkax npodeccuoHaJLHOr0 CTAaHAAPTA

4.1. OTBeTCTBEHHAN OPraHH3ANHA-Pa3PaAOOTUYHK

O6mepoccuiickoe oTpaciieBoe 00bequHeHHE paboTonateneit «Coros MammuOCTpOUTENei Poccuu,
ropoa Mocksa

3amecTHTENh HCIIOMHUTENEHOTO IUPEKTOPA HWsanos C. B.

4.2. HauMeHOBaHHNS OPraHU3aNHi-pa3padoTIHKOB

AO «Poccuiickas 3JIeKTpOHHKaY, ropod Mocksa

Acconuanus «JIura comeificTBEst 060pPOHHBIM NPEANPHIATHIMY, Topog Mocksa

000 «Coro3 MammuaocTpouTteneit Poccun», ropog Mocksa

CogeT 10 podeCCHOHATBHBIM KBAUTH(HKAIUIM B MAITHHOCTPOCHHM, Topol Mocksa

DNihiWwWiN—

®I'BOY BO «MocKOBCKHii TOCyJapCTBEHHbIN TeXHUIeCKUH yHUBepcuTeT MMeHK H. O. baymana
(HALMOHAJILHBIN UCCIIEAOBATENLCKHH YHUBEPCUTET)», TOpox MockBa

=)

®I'BY «BcepoccHiickuil HayqHO-HCCIIe0BAaTebCKMI HHCTUTYT TpyAa» Muntpyaa Poccun, ropox
Mocksa

! O6mepoccuiickuii KnaccupuKaTop 3aHATHIA.

? O6mepoccuiickuit KIaccu(UKaTOp BUIOB SKOHOMHYECKON JIeATENBHOCTH.

3 Ipukas Munsmpascoupaseutus Poccun ot 12 ampens 2011 r. Ne 3020 «O6 yTBepxkaeHMM nepedHeil BPEAHBIX H (unu)
OTacHBIX TMPOU3BOJICTBEHHBIX (AaKTOPOB U PaboT, MPU BBIMONHEHHH KOTOPHIX NPOBOAATCS 06sg3aTeNbHble NIPeABAPUTEIBHBIC U
nepuoMYECcKie MeMUMHCKHE OcMOTPHI (oGcmenosanus), u [lopsnka mpoBeleHus o00s3aTeNbHBIX TPEABAPUTENBHBIX U
TMEPHOIUYECKUX MEAMUMHCKHX OCMOTpOB (oOcnesoBanuii) paGoTHMKOB, 3aHATHIX Ha TSXENBIX paboTax M Ha paboTax c
BpeAHBIMHA M (WIM) ONACHBIMHM YCIOBHAMH Tpyna» (3apeructpupoan Mwumioctom Poccun 21 okta6pa 2011r,
peructpauponnbiii Ne 22111), ¢ M3MEHEHMAMH, BHECEHHBIMH NpHKasaMu Munsnpasa Poccun ot 15 Mas 2013 1. Ne 296u
(3apeructpuposan MunioctoM Poccun 3 mons 2013 r., peructpauronneii Ne 28970) u ot 5 nexabps 2014 r. Ne 801n
(3apeructpupoBan MunioctoM Poccnu 3 despans 2015 r., perucrpaunonnsiéi Ne 35848), npukasom Muntpyna Poccun,
MunzapaBa Poccun ot 6 despans 2018 r. Ne 62n/49n (3apeructpupoan Muuioctom Poccun 2 Mapra 2018 r,
gmmcmauuounmﬁ Ne 50237).

Tpukas MUC Poccun ot 12 nexabps 2007 r. Ne 645 «OG yreepxnenun Hopm noxapHo# 6eszomacHocTd «O6Gy4YeHHE MEpaM
moxapHoli 6Ge3onacHOCTH pabOTHMKOB OpraHu3aumit» (3apeructpupoBan MuHwcrtom Poccuu 21 suBaps 2008 r.,
peructpaudonnbii Ne 10938) ¢ u3MeHeHMAMH, BHeceHHbIMH nNpukasamu MUYC Poccum ot 27 sauBapa 2009 r. Ne35
(3apeructpupoBan MumtoctoM Poccuu 25 ¢empana 2009 r., peructpaumonHblii Ne 13429) u ot 22 uions 2010 r. Ne 289
(3aperucTpupoBan MuntoctoM Poccun 16 uions 2010 r., peructpauronHsiii Ne 17880).

% MocraxoBnenne Muntpyna Poccuu, Muno6pasosanus Poccunt ot 13 suBaps 2003 r. Ne 1/29 «OG6 ytsepxaenuu Ilopsanka
oGyuenns 10 OXpaHe TPYZa U NPOBEPKU 3HaHHMIi TpeGoBaHMit OXpaHbl TPyNa paGOTHUKOB OpraHH3aLMiy (3aperuCTPHPOBAHO
Muntoctom Poccuu 12 ¢espans 2003 r., peructpaumoHHsiii Ne 4209) ¢ M3MeHEHHAMH, BHECEHHBIMU NprKasoM MuHTpyna
Poccun, MunoGpuayku Poccun ot 30 HoaGpst 2016 r. Ne 697n/1490 (3apeructpuposan Musioctom Poccun 16 nmexabps
2016 r., perucTpanMoHHLH Ne 44767).

® IIpukas Munwctepcrsa 3HepreTku Poccuiickolt ®enepaunn ot 13 suBaps 2003 r. Ne 6 «O6 yrtBepxkaeHun IlpaBun
TEXHUYECKOH SKCIUTyaTallui dIEKTPOYCTaHOBOK NoTpeGuTeneii» (3aperucTpuposan MutioctoM Poccuu oT 22 aHBaps 2003 r.
Ne 4145).

7 ExuHBIH TapuHO-KBaIM(UKALMOHHBIN CIpaBo4HUK paboT U npodeccuit pabouux, Boimyck 20, paszaen «O6mue npodeccuu
HPOU3BOJCTBA N3IENKIL SNMEKTPOHHOM TEXHUKI.

8 O6wepoccuitckuii knaccudukarop npodeccuii paGoumx, JOMKHOCTEH CIEUHANKMCTOB U TAPU(HBIX PaspAIOB.

® Obmepoccuiickuii KnaccuduKaTop CrelHanbHoCTel o 06pa3oBaHHIO.




