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III. XapakTepucTuka 06001IeHHBIX TPYAOBLIX (PyHKINHI

3.1. O600mennas TpyaoBas pyHKIUs

HoVMeHOBAMHe Pazpaborka npuHIMIHAIBHON SMEKTPHIECKOH Kox| A i VpoBeHs 6
CXCMBI MUKPOSJICKTPOMCXAaHUICCKON CUCTCMEL kBauKaImn
Hponcxc?x(neﬂne o606mennol Opurmean X : 3auMCTBOBaHO M3 '
TPYAOBOM QyHKIMU | | opuruHaia - s
Kon PeructpamoHHbIii
OpHruHaNa HOMEp
npodeccHoHaANBHOTO
CTaHZapTa
Bo3MmoxHBIE Hmxenep-31eKTpOHHK IO pa3paboTKe cXeM
HauUMCHOBaAHHUA

IOIDKHOCTEH, npodeccuit

TpeboBanus Kk

_00pasoBaHHIO ¥ OOYIEHHUIO

TpeboBaHus K OIBITY
PaKTHIECKOH paboThl

Briciiee o6pa3oBange — 6akaaaBpuaT

Oco6ple ycroBus OOITycKa
K pabote

IIpoxoxaeHre 00A3aTENBHBIX IPEeABAPUTENBHEIX (IIPH OCTYIUICHUHU Ha
paboTy) ¥ MEPHONYESCKUX MEIUIIUHCKAX OCMOTPOB (00Cne10BaHHuii), a
TaK)Ke BHEOUESPETHBIX MEUIMHCKUX OCMOTpPOB (00cie10BaHuit) B IIOPSIKE,
yCTaHOBJICHHOM 3aKoHOJaTenbcTBoM Poccutickoii @enepanuu
VHCTpyKTaX IO OXpaHe Tpyda’

Jpyrue xapakTepuCTHKH

JlomonHuTeNbHBIC PO ecCHOHANBHEBIE IPOrPaMMBI — IPOTrPaMMEL
TOBBINCHHAS KBATHGUKAIMY [I0 TPOGHIO NEATENBHOCTH

ﬂOl’[OJ’IHI’ITeJIBHLIC XapaKTCPUCTHKH

H | Haumenosauue 6a30B0i rpyIIIbl, JOJDKHOCTH
anMEHOBaHHE JOKyMEHTa Kom | (@
| , podecCHH) MK CIIEIMAIPHOCTH
OK3_ . . |2152 | VmKeHepHI-ONCKIpOWMKE
EKC’ - . Mxenep
OKIIITP® 22824 . VIHXKeHep-IpOorpaMMHCT
22827 VHxeHep-IpOeKTHPOBILUK ]
o 22864 VHXeHep-3NeKTPOHMK - L
OKCO’ 210100 | DuexTpoHMKa M MEKDOIIEKTPOHHUKA ]
210108 MuxpocucTeMHas TEXHHKA
210600 HaHoTexHoorus




3.1.1. TpynoBas ¢pynxkuust

‘ Onpenenenne BO3MOXHBIX BapnaHToxs | VpoBeHs
HamnveHoBanue ! peay3andy IEKTPOHHBIX KOMIIOHECHTOB Kon | A/01.6 | (momyposens)
| MHKPOMEXaHHYECKOM CHCTEMBI | kBanupuKauy

- R, [ - - - e o o — J— - - - e - - N

IIpovcxoxaenne TpyAOBOH
dyHKIEH ! Opurnsan : 3aMMCTBOBAHO W3 OPUTHHANA

Kon Pemcrpalmonm:m
OpHUTHHANIA HOMED
HpO(beCCI/IOHaJ'ILHOI‘O
CTaHAapTa

Tpynossle nelicTBus AHIA3 BO3MOXHOCTH HCIONB30BAHHS TOTOBBIX pemeHHn 6aHKa 3HAHWIA, .

| aHAJIOTMYHBIX TEKYIIAM TPEOOBaHUAM S B
CI)OpMHpOBaHPIe Habopa BO3MOKHBIX crioco6oB peanuzanuu
9yBCTBHTEIIBHBIX 3IEMEHTOB H OTAEIIBHBIX 6110K0B
MHKPO3JIEKTPOMEXaHHUECKOH CHCTEMBI ’

v

OnpezieNeHne OKOHIATENBHON apXHTEKTYpbI 'MHKDO3JIEKTPOMEXaHHIECKOH
o o | cucteMsl o o o
Heo6xonumMble ymeHust (I)OpMYJII/IPOBaTB TEXHUYECKHE TpeboBaHus K 6oxam
MHKpO3JIEKTPOMEXAHMIECKOH CHCTEMBI ] ) ‘
Paz6uBats byHKIHOHAIBHOE u MOBEIEHIECKOE OIFCaHUe
MHKPOJJIEKTPOMEXAHNYECKOH CHCTEMBl Ha HPAKTHYECKH HCIOJIB3yEMBIE
TEXHHYECKHE PEATH3aNHHU U MOXOIOKH
HporpaManOBaTL Ha S3BIKaX BHICOKOTO ypOBHSI i o :
Hcmons30BaTh BCTPOEHHBIE CPENCTBA nporpaManOBaHm M OTNAIKH
_CHCTEMBI aBTOMaTH3HPOBAHHOIO IIPOCKTUPOBAHHKSA
HpOGKTHpOBaTB 9IIEKTPHUYECKUE CXEMBI 00paboTKU CHIHAJOB (AHAJNOTOBBIX H
I POBEIX) L ‘
OCYIIECTBISTS (POPMANH3ALMIO H AITOPHTMU3AIIMIO * YHKIHOHUPOBAHHS |
S ECCTIEYEMOM CHCTEMBI
Heo6X0oauMBble 3HAHUSA 'CranpapTHbIE IPOTPaMMHBIE CPCI[CTBa KOMHBIOTCPHOI‘O MonennpOBaHnﬂ
; IIpuHDUNED IIOCTPOEHUS U (GYHKIMOHUPOBAHUS
MHKPO3JIEKTPOMEXaHHYECKUX YCTPOHCTB
WHTerpanbHas MEKPOCXEMOTEXHHKA
MaTeMamqecmn aHanus3

Pannorexnnqecme uenn )8 CHFHaJIBI ) ) )
Ouspyecke W~ MaTeMaTHYeCKHe  MOACIH  NpuboOpoB M CXeM
MHKPO3JIEKTPOMEXaHHIECKAX YCTPOMCTB Pa3IMYHOro (HyHKIHMOHAIBHOTO
Ha3HAYCHASA

TCXHI/I'-ICCKPII/I aHI"JII/II/ICKI/II/I HBBIK B 06.1'IaCTI/I HaHO- H MI/IKPOCI/ICTCMHOPI
| TCXHHKH ] e R e
TpeboBanus CHCTEMBI 3KONIOTHYECKOTO MCHEIKMEHTA H  CHCTEMBI
- .. . ... _ |MeHEDKMEHTA NPOM3BOICTBEHHON OC30MACHOCTH U 3MOPOBRA _
. JApyrue xapakTepucTuku | -

— e e e e n—




3.1.2. Tpynosas ¢pyHkus

Br160p MeTo/10B npeobpa3zoBaHuL ;
(bU3NIECKUX BENIHIMH U IIOBEIECHUECKUX E v
= H OBCHb
Havverosamme | MOACHEH DIEKTPOMEXAHMIECKHX, Kox  AJ02.6 (H%nypomm) 6
ONTAYECKHX, CBEPXBBICOKOYACTOTHBIX, , KBaTAKAITAH
MHUKPOXHIKOCTHBIX YCTPOHCTB H THIOBBIX
pPaiio3JIEMEHTOB L
g;c;::;;mneﬂue TPyROBOH E Opurusan X ‘ 3auMCTBOBAaHO M3 OpUTHHANA x
- o - T B KO)I ‘ Perﬁcmaﬁnonimﬁ ‘
OpUrHHAJIA HOMEp
npodeccHoHAILHOTO
CTaHJapTa
TpynoBsie neticTBus BBI60E MCTOILOB npeo6pa303aﬂnﬂ _(]gnsntlecxnx BCJIH‘II/IH S
Omnpenenenne GpU3NIECKUX U MATEMaTHIECKHX MOJEIEH OTAEIBHBIX cuCTeM ,
H TOJICHCTEM e o ‘
Anantangs @ HOpaboTKa | TIOBEEHYECKHX MOJETell dyBCTBHTEIBHBIX :
| QMEMEHTOB
) Pa3pa60TKa KOHCTPYKIUH qucTBHTenLHLD( 3JIEMEHTOB (
Heo6xomuMbie yMEHHS IIpuMeHATh COBpPEMEHHBIE METOABI pacueTa M aHaIM3a HaHO- H
MHKPOCHCTEM 1

. IIporpammupoBars Ha A3bIKaxX BBICOKOTO YPOBHS
 VCIIoNB30BaTh  BCTPOGHHBIE CPeACTBA IIPOrPAMMHPOBAHES H OTIAMKH
CHCTEMBI aBTOMATH3HPOBAHHOIO NPOEKTUPOBAHUSA
TIpHMEHSATh METOMBI H KOMITBIOTEPHBIE CHCTEMEI MOZ[CJII/IpOBaHI/IX U aHATH3a
VICIoB30BaTh METOZBI PACUETa IapaMEeTPOB H OCHOBHBIX XapaKTEePHCTHK
. | MOgereif, HCTIOJIb3YEMBIX B IIPeIMETHOH 061acTH o o
HeoGxonumele sHaumst | OCHOBBI MUKPOCHCTeMHOM TeXBMKH . .. .. |
‘Merto/sl cHHTE3a B KCCIIEI0BAHHUs MOAETICH )
duspueckue ¥ MaTeMaTHUecKHe  Mojen:n  Ipubopos,  CxeM,
MUKPONIEKTPOMEXaHHYECKHX YCTPOMCTB Pa3IMIHOTO (YHKIHOHATBHOTO
| HaSHAYCHMA o - !
IIpuHMnE! noc*rpoemm " (I)YHKIII/IOHI/IpOBaHI/ISI
MHKPOIEKTPOMEXAHHYECKUX YCTPOHCTB o
OcCHOBHBIE (PU3HUKO-XUMHYIECKHE MOJEIH npoueccos  ABJICHUI ¥ 0GBEKTOB B
_001aCTM MEKDOCHCTEMHOM TEXHHMKH o
QuspdecKas OCHOBA IIOUECCOB, MPOTEKAIONMX TpH  pEATH3ALHUE
MEKpocweTeM ’
QH3HKO-XHMHUYECKHE OCHOBBI NPOIECCOB, NPOTEKAIONMX HA TIPAHUIEAX
pazzena a3 B padIMYHBIX HAHO- H MEKpOCcHCTeMax .
TexHudeckuii aHMIMACKAA S3BIK B OONACTH HAHO- M MHKDOCHCTEMHOH
| TOXHUKE o ——— x

TpeGOBaHUA CHCTEMBI OKOJNOTMUECKOTO MEHEUKMEHTA H  CHCTEMBI |
MeHEDKMEHTa IIPOU3BOJICTBEHHON 6€30IaCHOCTH M 3[I0POBBS

+
L ——

Jpyrue XapakTepucTHKa | -



3.1.3. Tpynosan pyHKIUS

Pa3paboTka mepBUYHOrO BapHaHTa ONACAHAS VpoBeHb
HauMenoBanue | MHKpPO3JIEKTPOMEXaHHIECKON CHCTEMBI Ha Kox | A/03.6 | (momypoBens)
YPOBHE NIPUHIMIAAILHON CXeEMBI KBaMuKaIn
Tpoucxoncrerue TpyRoBoi f Opmm{an X ' 3aMMCTBOBaHO M3 OPUIHMHAIA ;
dyHxuMN L i L
Kon PerucrpanmonHsIit
OpHrHHAJIA HOMEp
npo¢)eCCHOHANBHOTO
cTaHzapTa
pruomﬂe JeHCTBHS " PazpaboTka CXEMOTEXHHIECKHX pellleHHif  aHAJOrOBRIX  CyOOJIOKOB,

| CO3/JaHMe CHMBOJBHBIX TIPE/ICTABIICHAH
| Tpauuecknii CXeMHBIA BBOJ OJICMEHTOB OJOKOB C HCIOTB30BAHHEM
’ | CTaHAapTHBIX OMONHOTEK OneMeHTOB M OHMONIHOTEK M3  CocTaBa
g HCIOIb3yeMOH TEXHOJIOTHIECKOH IIAaTPOPMBI
| [locTpoeHHUe CIHUCKa COEMMHEHHH HA OCHOBE IpaduuecKoi 3IeKTPHIECKOH -
CXEMBI
Pa3paGaTsBaTh OCHOBHBIC (DYHKIHOHAIBHEIE GIOKH 3JEKTPHYECKOMH CXEMBI |
| MHKpPOJJIEKTPOMEXaHHIECKOH CHCTEMBI ) 1
| Mcnonb3oBath cpencTsa aBTOMATH3ALUH CXEMOTEXHHYECKOTO |
| IPOCKTHPOBAHAS :
) i UnTaTh IPUBEIANHAIEHBIE SIEKTPHUECKHE CXEMBI o o
| CucreMa aBTOMAaTH3HPOBAHHOIO IIPOSKTHPOBAHMs, CHCTEMa AHAJIOrOBOTO
é_HP°¢KTHPQEa!*Kﬂ 1 MOZCTMPOBAHMS ’
i OCHOBBI MEKPOCHCTEMHOM TEXHAKH
‘ MeTozpl CXeMOTEXHHYECKOTO IIPOEKTHPOBAHHS
| PajOTCXHMUECKME IS ¥ CUTHATBL
| Teopnst uemeit
. MapmpyT I HpOGKTHpOBaHHﬂ ) o S o
[I/IHTCI‘paJIBHaSI MHKPOCXEMOTEXHHKA
. OCHOBBI NIOJTYTIPOBOJHHKOBOH CXEMOTEXHHKH _
; TeXHHYECKHH AHTMACKHEA s3BIK B OGNACTH HAaHO- M MPIKpOCHCTCMHOPI
. TEXHAKH ) S i ) o
| - TpeGOBaHHS CHMCTEMBI JKOJOTMUECKOTO MEHEKMEHTA M  CHCTEMBI |
L. oo .... . }MeHGIKMEHTa NPOHM3BONCTBEHHOH 0€30MaCHOCTH U 3/10POBbS
Jlpyrue XapakTepucTukd | -

I
: S 4
Heobxonumpie yMeHUS ;

Heo0xoauMble 3HAHAS

3.1.4. Tpynosas pyHKIus

Pa3paboTka KOHEYHOr0 BapHaHTa OIIHCAHUS Vposennb
HauMenoBanue | MHKPOIJIECKTPOMEXaHHYECKOHN CHCTEMBI Ha Kon | A/04.6 | (monypoBeHs) 6

OCHOBE YTOYHEHHBIX MOJZieNeil SJIEeMEHTOB KBa/uKaIH
TponcxoxaeHue TpyaA0oBOH R o i - N
dyHKa | Opurusan X ' 3auMCTBOBaHO W3 OpHI'MHANA B 5 o u_t
Kon PervcTpaloHHbIH
OpHryHaia HOMep
npodecCHOHAIBHOTO

CTaHaapTa
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Tp}’lIOBBIe HefcTBIs
(I)ymcunonanbnmx OIIOKOB  MHKpPOYIEKTPOMEXAaHHYECKOH CHCTEMBI C ;
,-FPHM???CH!’IEM QHAMTAYECKUX  MAMAHHBIX MCTONOB | | }
i Huterpanus CXEMOTEXHHYECKHX peLIeHHH cy6610K0B
MHKpoaJIeKTPOMexaanecxon CHCTEMBI B COCTaB BCEI0 YCTPOHCTBA o
Paspa60TKa W ONHCAaHME TECTOBBIX OKpY)XEHHH i OJIOKOB
gwMPIva(_)I_BJICI_(TPOI_\dneX_@_I—II@‘{QCKQfIACI/ICT?I\/_IBI W yCTpOMCTBa B IEIOM
i [locTpoeHMe ~ MepapXHMYeckod  CIPYKTYypl M3 JaHHBIX CyOO6IOKOB,
o ] | npencTaBIsIONIEH BCIO MAKPO3IEKTPOMEXaHHIECKYIO CHCTEMY B IIEIOM
' Heobxomamete ymennst _ PaspaGatersars croxbie GNIOKH, BEIIOHSOME aHATOTOBbIC QYHKIMH |
| crione30BaTh METOZBI COBEPILICHCTBOBAHHS XapaKTEPHCTUK JIEKTPHIECKHX |
oXeM B, —— e -
| Y‘-II/ITBIBaTB BJII/ISIHI/IC apa3sUTHBIX 3] SHCMCHTOB
| )(gnTbIBaTL BIIMSHHE [IOMEX ¥ [IYMOB ]
i Mcmonb3oBaTh cpencTBa aBTOMaTH3aLHHA CXEMOTEXHHYECKOIO
i [IPOCKTHPOBAHHS
. [IporpaMMHpOBaTh Ha A3BIKaX BI:-ICOKOI‘O YPOBHSA B
: Mcrionb30BaTh BCTPOEHHBIE CPE/CTBA IPOTPaMMHpPOBAHHUS ¥ OTIAMKH .
| CHCTEMBI aBTOMATH3HPOBAHHOT'0 IIPOCKTHPOBAHHA
] ] ¢ UnTaTh IpHHIMIHAILHEIC 3JIEKTPHYECKHE CXEMBL
Heob6xonumele 3HaHAS OCHOBBI MEKPOCHUCTEMHOH TEXHHUKH
’ MaremaTugeckuii aHamm3

p—]
N«
Q
<
£
-]
?
e
g
B
'S
R
Q
=
=
3=
(4]
8
=
Q
Se
':1
S
D
=
[¢]
Jas)
i
Q
Se

x HonyHPOBonHHKOBa;{ MHKPOCXCMOTGXHHKa ]

AHaJloroBasi CXeMOTEXHHKa, CXEMOTEXHHKA HMHYHLCHI:IX CXeM
;M‘-IaCTO'ljgiLm a”anmu3

i KoHeunble B KOMILIEKCHBIE psijisl Dypbe

gwMapmpyT IIPOEKTHPOBAHHS

] Teopus nenei

. PaqpoTrexayndeckue 1IeM B CUTHATIBI i o
| CucteMa  aBTOMATH3MPOBAaHHOTO MPOEKTHPOBAHUS, AHAIOLOBOIO M -
| TE(QPOBOrO MPOECKTHPOBAHKS M MOICIUPOBAHAA
| TeXHMuecKuli AHIIMHCKAN S36IK B OONACTH HAHO- H MPIKpOCI/ICTeMHOH ,

‘i TEXHUKH o
i
i
i

TpeGOBaHHS CHCTEMBI KOJOTHUECKOTO MEHEIKMEHTA H  CHCTEMSI |
) o o MEHEKMEHTA ITPOM3BOICTBEHHOM O€3011aCHOCTH U 3/{0POBbBS
Hpyrue xapaKTepncmm 11

3.2. O600mennas TpyaoBas GyHKIUSs

N
Mozenuposanye, BepuuKaIys i yTOIHEHHE f i y |
; i VpoBeHs =
B 7 i | . P .
HaumenoBanue | pa3pabOTaHHOM l'IpI/IHIII/Il'II/IaJ{BHOI/I CXEMBI Kox| B [P — 6
MHKPOJJICKTPOMEXaHNYIECKOH CHCTCMBI L__ ___mj ‘
HCXOXIEHH! H P - " y wm T -
ITpoucxoxaeHue 0606meHHOH | Opurmman X 3aMMCTBOBAHO U3 ! |
TpyRoBO# byHKIMH l - _ opuruHana | L _
Kon PerucTpaltioHHBIH
OpHrHHANA HOMep
npodecCHOHAILHOTO

CTaHzapTa
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Bo3moxxHEIe
HauMEHOBaHHUSA
JOJDKHOCTEH, npoteccuit

HHxeHep-3JIeKTPOHHK [0 MOAEIHAPOBAHUIO U BepHpUKauu

TpeboBanus
obOpa3oBaHuIO ¥ 00YIEHHIO

Briciiee oOpa3oBanue — 6akanaBpuat

TpebGoBaHus K OIBITY
IPAKTHYECKON paboTh

He MeHee 0/IHOTO Tofia Ha HHXEHEPHO-TEXHUYECKAX JTODKHOCTSX B
00J1aCTH IPOEKTHPOBAHNS MUKPO- H HAHOIIEKTPOHHBIX YCTPOKUCTB

Ocobxie ycioBus HomycKa
K pabote

IMpoxoxeHue 003aTeNbHBIX PEABAPHTEIBHBIX (IIPU MOCTYIIEHHH Ha
paboTy) U MEPUOAUYECKHX MEUIIUHCKIAX OCMOTPOB (06cienoBanuif), a
TaKKe BHEOUEPEIHBIX MEANIMHCKIX OCMOTPOB (06CIEI0BaHHH) B IIOPSIKE,
YCTaHOBJIEHHOM 3aKOHOAATENbCTBOM Poccriickoil Denepanun
WHcTpyKTax [0 0OXpaHe TpyAa

Jpyrue xapakTepuCTUKU

JomonuurensHbie NpodeccroHanbHBIE HPOrPaAMMBI — IIPOTPaMMEI
TIOBBIIEHHS KBATH(HKALKH 10 IPOGUIIO AESTENEHOCTH

JlomoTHUTEIbHBIE XapaKTEPUCTHKH

HaumeHoBaHue 6a30BOM I'pyIIIb], JOIDKHOCTH
HamMmenoBanue nokyMeHTa Kox
(mpodeccun) MK CIENHMAIEHOCTH
OK3 . |2152 | ViDKkeHepbl-ONEKTpOHHKM .. . ..
EKC oo |ViEWEmEp . L
OKIIATP 22824 VHXeHep-IporpaMMHUCT
22827 HmxeHep-IpOeKTHPOBIIHMK
- o 22864 Hnxenep-3IeKTPOHUK e
OKCO 210100 | ONeKTpOHHMKA M MUKDOONIEKIpOHHKA
210108 MpuxpocucreMHas TEXHHKA
210600 HanortexHonorus
3.2.1. TpynoBas pynxuus
] MozgenupoBaHue MPUHIUITHAIBHEIX CXEM VpoBeHs
HaumenoBanie ' MHMKPODJIEKTPOMEXaHAIECKON CHCTEMBI U Kon | B/01.6 | (momyposens) 6
| udPOBBHIX CXEM YIIPaBIICHHUS KB uKaLi
it I !
Tporcxoxcertte TpynoBOR Opwurusan X . 3auMCTBOBaHO M3 OpHTHHAJIA ' |
ynxummn ) i . )
Kon PerucrpaimoHHb1H
OpHUIr'dHaIa HOMEDP
npodecCHOHANBHOTO
CTaHOapTa

Tpynoseie IEHUCTBUS

 HeobXomME1e ymers

. IIpoBepka COOTBETCTBHS pE3YJALTATOB MOJEIHPOBAHHA TPeOOBAHHAM
GYyHKIMOHAIBHBIX, CTATHYECKUX, NMHAMHYECKUX, BPEMEHHBIX, YaCTOTHBIX :

XapaKTepUCTHK, aHaIU3 MOTPeOIIeMO MOIHOCTH U OLEHKA IIOMAE
BpemenHo# aHanmu3 QYHKIMOHAIBHBIX GJI0KOB MHKPOJJIEKTPOMEXaHAYECKON
CHCTEMBI C YYETOM PAaCCYMTAHHBIX 3aJIEPXKEK Ha OCHOBE KOMIIBIOTEPHOIO
MOZETAPOBAHHS CpeICTBaMH CHCTEMBI ABTOMATHU3UPOBAHHOTO
IPOCKTHPOBAHHA

i TIpoBOIMTS  OLEHKY ~(YHKUMOHATBHBIX, CTATHYECKHX, —JMHAMHYCCKHX, |

|

S

i

1
'
i
'
'
s

i



12

BPEMCHHBIX, YaCTOTHBIX XapaKTEPUCTHK (YHKIMOHAIBHEIX  OJIOKOB -
MHKPOJJIEKTPOMEXaHAYECKOH ~ CHCTEMBI ~ METOAOM  KOMIBIOTEPHOTO '
| MOJIEIMPOBAHHA S o

f VHTepnpeTHpOBaTs pe3ylbTAaTHl MOACIHPOBAHHA B COOTBETCTBHH C
| MocTaBJIeHHOM 3amayeii ) i

f TIpOBOMHT MOJIEIHPOBAHHE Pa3paGoTAHHOrO CIMCKA HeMel

]

Heono;[HMme 3HaHMs MeTogsl M o06MacTd TIPUMEHEHUSI THUIOBOH CHCTEMBI MO,ZICJII/IpOBaHI/IXi
" MUKPOCHCTEM ) o o o I R
| Cuctema aBTOMaTHBHPOBaHHOFO AHATOTOBOTO NPOCKTHPOBAHUA H |
Moz[ennpomnnx S S o o

OCHOBBI—M_?IKPOCI/ICTCMHOI/I Texmncn 3
i MeToapI MOJETHPOBAHHS CXEM

1 Teopus Leneif U CUTHATIOB

. TeXHAYeCKM ABTIMACKAHA S3BHIK B OGNACTH HAHO- M MMKDOCHCTEMHOI
!TCXHI/IKI/I S o ]

;Tpe6OBaHp1;1 CHCTEMBI 3KOJIOTMYECKOT0O MEHEIDKMEHTA M  CHCTEMHI .

) ) L | MeHeIPKMEHTa IIPOU3BOACTBEHHON G€30I1aCHOCTH U 3/I0POBbS
Jpyrue xapakTepuCTHKH }

3.2.2. TpynoBas pyHKIuA

AHanu3 u BepuGUKanus pe3yibTaToB

MOJIEJTMPOBAHAS IPUHIMITHATHHBIX CXEM Vposens
BBIpabOTKa peleHns 00 yTOYHEHUH KBaTMhUKAIIHH

!
|
|
Hammenopaune | MHKpODJICKTPOMEXaHUIECKOH CHCTEMSI, Kon | B/02.6 | (momypoBess) 6
i
|
i

IICPBAUYHOI'0 BaApUAHTA OITNCAHUsL

TpoucxoxkaeHue TpyAOBOH

byHKI" OpuruHan X | 3auMcTBOBaHO U3 OpUIHHAIA ! ‘ ,
Kon Pernctpaumonsslit
opuruHana HOMEp
npoeCCHOHANBHOT'O
CTaHAapTa
" TpynoBsle nedcTBHS {BepI/I(bI/IKaIIHH (GYHKIIHOHAIBHBIX, CTaTHYECKHX, JMHAMMYECKHX, |

| BP)EMEHHBIX, YaCTOTHBIX  XapaKTepHCTHK  aHajorosoro Oloka ¢
énPHMCH’?.H?IeM CPCACTB aBTOMATH3AIHA . ) X
| QOpMHUpOBAHHE OTYETOB O BpPEMEHHBIX, MOIIHOCTHBIX, YaCTOTHBIX
i XapaKTEepPHCTHKAX aHAJIOrOBOIO 6110Ka ;
. I[ToAroTOBKa IIPEVIOKEHUS O CMEHE 3IIEKTPUUECKON CXEMBI aHAJIOrOBOTO ,
;_§E9Ka_1’1 KOppeKIMy NCPBUYHOr0 TCXHUICCKOT0 3aqamms
| CTAaTHCTUYECKHNR aHATM3 M QHAIM3 «I0 yIjamM» IUI1 ONPEeNCIeHHS
§ HPaBWILHOCTY (PYHKIMOHHPOBAHHUS MHKPOINIEKTPOMEXAHUYECKON CHCTEMBI !
|
.

np pasGpoce TEXHONOTHIECKHX N1apaMeTpOB B IIEPHO/ A3TOTOBICHHH
. [IpoBOAUTH BepH(HUKALIIO AHAJIOTOBBIX CHCTEM
MI*IKPOSJICKTPOMCX&HH‘ICCKOI/I CI/ICTCMBI

Heobxommmsre yMeHHx
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I/ICHOJIL3OBaTB cpen;cnsa 06pa60'rm pCS)’JIBTaTOB Mozxennpoaa&m
| DMEKTPHYECKUX XAPAKTEPHCTAK

IIpoBepsATh COOTBETCTBHE pesyJILTaTOB | MOZeIIMPOBAHHS Tpe6OBaHn;1M
| QYHKIMOHANBHBIX, CTATHYECKHX, AMHAMMYECKHX, BPEMEHHBIX, JaCTOTHBIX

:

'
|
[



Heo6xoauMeie 3HaHUS

_Hpyrue xapakTepuCTHKA

i

i

| aBTOMaTH3HPOBAHHOTO IIPOCKTHPOBAHM i
r OCHOBH MaTemamquKon 06p360TKI/I pCBYJIbTaTOB MOI[GJ'II/IROB&HHSI

13

3 XapaKTePHCTHK H aHATH3MPOBATH OTPEG/IIEMYIO MOIIHOCTE ’

IBBIIIOJ'IHS[TL BpCMCHHOI/I aHaJIu3 C Yy4YeTOM pacCCYUTaHHBIX 3a,uep>1<eK Ha
OCHOBC KOMIIBIOTCPHOT'O MOACIUPOBAHUA cpeacTBaMu CHCTCMBI

MCTO,IIOJIOI‘I/Iﬂ IIPOEKTUPOBAHUSA AHAJIOTOBBIX YCTPOHCTB cpe,uchaMH

| DitemenTHad Gasa IHGPOBBIX MHTErPANbHBIX CXEM

| o~
! TCOPI/ISI IETI€H ¥ CUTHAJIOB

!

j
|-

. MaTemaTnyeckuii ananm3s ) !

I-Imcnerzmme METONBl - ,
TeXanecmm AHIVIHCKAH S3BIK B OONACTH HAHO- H MHKDOCHCTEMHOM
TCXHHKH _ N B
TpeGOBaHHS CHCTEMBI SKONOTHUECKOTO MEHEKMEHTA M CHCTEMBI |
MEHEDKMEHTa IIPOU3BOJICTBEHHOMH 6€30IIaCHOCTH M 3[I0POBbS ‘

3.3. O600mennas TpyaoBas QyHKIMSA

Pas a60TKa U3NYCCKOro IMpoTOTHUIIA
Haumenopanue p ¢ p ! Kox| C Vposeub 6
[ KBaTHGUKALUH [

MI/IKPOBJICKIPOMCXE!HI/I‘IGCKOH CHACTCMBI

ITpoucxoxaeHne 06001IeHHOM [ 3auMCTBOBaHO U3
Opnmnan X :
TPYNOBOH yHIIM | Opurmax A opumwana N
Kon PerucrpanyoHHBbli
opHruHaNa HOMeEp
npodeccHoHaNbHOTO
CTaHAapTa
Bozmoxusie HmxeHep-3JIeKTPOHHUK O pa3paboTke MPOTOTHIIA
HaAaUMCHOBaHHUA

JOJDKHOCTeH, podeccuil

TpeboBanus k
00pa3oBaHuUIO ¥ 00YUEHHIO

Bricmiee o6pa3oBaHue — GakagaBpHart

TpeboBaHUsA K ONBITY
MpakTHIeCKoH paboThl

He menee JBYX JICT Ha HHXXCHCPHO-TCXHHUYECKHUX JO/DKHOCTAX B obactu
NPOCKTHPOBAHHUA MUKPO- M HAHOJJICKTPOHHBIX YCTPOﬁCTB

Ocobple ycnoBHs NOMycKa
K pabore

ITpoxosxaenue 00s3aTeNBHBIX MPeIBAPHTENBHBIX (IIPU MOCTYIUICHUH HA
paboTy) 1 EpHOANYECKUX MEIUIUHCKIAX OCMOTPOB (06cnenoBanuii), a
TaKKe BHEOUEPEIHBIX MEQUIMHCKHAX OCMOTpPOB (06cIe10Banuit) B MOPALKE,
YCTaHOBJIEHHOM 3aKOHOarenbcTBoM Poccuiickoi Penepanuu
VHCTpyKTaX IO OXpaHe Tpyaa

Jpyrue xapakTepuCTHKH

JIOTOJIHUTEIbHBIC XapaKTePHCTHKA

JlononHuTEbHEIE ITPOQECCHOHATBHBIE IPOrPaMMEI — IIPOrPaMMEL
| OBBINICHYS KBATH(HUKAIMH 110 NPOQHITIO NESTENMHHOCTA

H HammenoBamue 6a30B0ii rpyniisl, JOIDKHOCTH
auMEHOBaHHE JOKyMEHTa Kon

(npodeccun) UM CrEIUANLHOCTH n
OK3 = _ ... __._._. [2152  |VIEXKeHepLbI-ONEKTpOHHKH _ _ _ _ .. . . __ . .
EKC - HBxenep
OKIIOTP 22824 VxeHep-nporpaMMHCT
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2_28_2’] 3 I/Inmeﬂep-npoex:mBOanx o -
22864 VmxeHnep-31eKTpOHUK
OKCO 210100 ONEeKTPOHUKA U MHKPOIEKTPOHUKA
210108 MukpocucTeEMHAs TEXHUKA
et e, .1.210600 | HamOTEXHOMOTHS e e

3.3.1. TpynoBas pynxuus
S ¢ e e e e (——- e e

] Ol’IpC,HeJICHI/Ie BOSMO)KHI)IX BapPIaHTOB

VYpoBeHb
HanMeroBanue | | (usmeckolt peanusanym Kon ! C/01.6 | (nomyposeHs) 6
i xzxpomexannqecmx KOMIIOHCHTOB [ KBanHUKALEH
{ MHKPODJIEKTPOMEXaHHYECKON CHCTEMBI ] -
Llposcxoxaerue TpyAoBoH E Opnmﬂan X | 3apMCTBOBAaHO W3 OpPUTHHAIA ;
dyHKIMH P | ) o ) ) i )
Kon PeructpaliiOHHBIA
OpHrHHANA HOMEp
mpoecCHOHANBHOTO
cTaHzapTa
TpynoBble neficTBHA ; PazpaboTka TOTOJIOTHIECKUX yepTexein OTJIENbHBIX 0J10KOB

| MHKPO3JIEKTPOMEXaHUYECKOM CHCTEMbI B pyYHOM PEXHME

Paspa60TKa Habopa OrpaHMYeHMH Ha KOH(QHUIypalMd TOIOJOIHYECCKHUX

npencraBne}mn aHaJIOI‘OBBIX  CyOOIIoOKOB

| PaspaboTka TONOJIOTHYECKUX YEPTEXKEH ‘IYBCTBHTGJ'IBHB]X 3JIEMEHTOB .

'MHKPOJJIEKTPOMEXaHHYECKOHR CHCTEMBI o ) o

. PazpaboTka TOIOJIOTHYECKHX qepTexcen OTHENbHBIX 0JIOKOB '

: MHKPO3JIEKTPOMEXaHHIECKOH CHCTEMBI B aBTOMATH3HPOBAHHOM PEXKHME

Pa3paboTka TONOJOTHYECKHX YepTeXXed MHKPOIIEKTPOMEXaHUIECKOM

o _ . | cHCcTeMsI B IENOM o o ]

Heob6xonuMple yMeHHS Pa3pa6aTI>IBaTI> TONIOJIOTHICCKHE YepTeXHU MHKPOMEXAHUUYECKHX |

‘ _ GyHKUHOHATBHBIX 6JIOKOB MUKPOSJIEKTPOMEXaHUIECKON CHCTEMBI
| Mcnonb30BaTh HMpOrpaMMHBIE CPEICTBA TOMOJIOTHYECKOIO npoeKmpOBaHm
éI/I MOJIC/IUPOBAHAS )
lI/ICI'IOJIB3OBaTI> METOIUKY AHATOrOBOTO M umprBoro TONOJIOTHYECKOTO |
| IDOCKTUPOBAHHSA ¥ MOJICTUPOBAHMS S )
| icmonp30BaTh  CIHOCOOBI  IIPOBEPKH  NPOEKTOB  HAa  COOTBETCTBHE
‘ TEXHHYECKOMY 3a[JaHHI0 o
{ Hcnons3oBathk cpencTea aBTOMATH3aLAA npoeKmpOBaan KOHCTpYKIII/II/I H,

{ TOHOJIOTHH AKTHBHBIX (4yBCTBHTEIBHBIX) 3JIEMEHTOB .
o o ‘MHKpoaneKIPOMexaaneCKon CHCTEMBI ) ‘
. Heob6xonumsle 3HaHIA x CucreMa  aBTOMAaTH3HPOBAHHOTO AHANOTOBOTO OPOCKTUPOBAHHUA M
‘ MOZIEIAPOBaAHHS

} | MeTonp! mpoeKTAPOBAHKSL TONOJIOTHH 3TIEMEHTOB MHKPOCHCTEM _

‘ ‘OCHOBBI MEKPOCHCTEMHOH TEXHHKH
Honynponommlcoxsaa CXeMOTEXHMKa e

| OCHOBBI TEXHOJIOTHH MUKpO- H HAHOCHCTEM

: MapmpyT IpoeKTHpOBaHMs JIEKTPOHHOH KOMIIOHEHTHOM 6asbl ;

! i OCHOBBI TOIOJIOTHYECKOr0 IPOSKTHPOBAHKS MHTETPANBHEIX CXeM

;Tononomqecxoe IPOEKTHPOBAaHHE AHAJIOTOBHIX H uu(bpoamx 6I10KOB |
| HETErpaIBLHBIX CXEM

— o e e ¢ mm e = = e = e e it o o s ot ——

e b a
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Oco6eHHocm npoexmposannﬂ Tononomn aHaJIOI‘OBbIX yCijonch ~
TexHpdeckuil AHIMHACKEN S3BIK B OGNACTH HAHO- M MHKpOCHCTeMHOH
TEXHHKH o o S (
Tpe6onamm CHCTEMBI  9KOJNIOTHMYECKOTO MEHCKMEHTa M  CHCTEMSI |
N i MEHEDKMEHTA IIPOM3BOJICTBEHHOM 6€30IIaCHOCTH M 3]0POBbS o i
I[pyme xapaKTepnchn [ -

[
|
i
i
{
i

H
]

3.3.2. TpynoBas ¢pynxmus

| MaTerpanus TOIOJIOTMYECKUX VpoBeHs
Hamvenopanue  : TIpe/ICTaBNIEHHH 6110K0B B 06myro Tononoruo | Kox | C/02.6 | (monyposers)
i MEKPO3JIEKTPOMEXaHUIECKOr0 yCTPOHCTBA KBAIApUKaIHH

IIponcxoxneHue TpyAoBOH

q)}’HKHI/II/I _Opnmnan— ‘X | 3aIfIMC’~l‘BOB~aHITO P}S opnnimana l o = o o ;
Kon PerncrpanoHHBLHA
OpHUTHHANA HOMEp
mpo(eCCUOHATBEHOTO
CTaHoapTa

TpynoBsie neiicTBus " Bemonsenue npouenyp ¢bu3ugecKon u 3neKTpnqecxon Bepmbnxaupm
TOIIOJIOTHH MHKPOJIEKTPOMEXaHUIECKOH CHCTEMBI CPEACTBAMH CHCTEMBI |
| aBTOMaTHU3MPOBAHHOIO IPOSKTAPOBaHUA S E

i BoimonHenue — mpoueayp — OKCTpakOHMM  HapasuTHBIX  IapaMeTpoB

; MHKPO3JIEKTPOMEXaHHYECKOM CHCTEMBI

| BeIrroniHeHRe MOCTPOEHHUS CIICKA COeMHEHHH ¢ yquOM 3KCTpaI‘I/Ip0BaHHI:]X
| HApa3UTHEIX KOMIIOHEHTOB_ BCEH CHCTEMBI ) o i

§ ITpunsTHE pELICHKS 0 KOPPEKIIHH TOTIONIOTHYECKUX HITH CXEMOTEXHAYIECKHX

| mpeACTaBIeHUH OTIENBHBIX OJOKOB HIM IUIAHHPOBKH BCEro KpHCTaLIa
N ) | MEKpOSTEKTPOMEXaHHIECKOM CHCTEMBI ) ‘
Heobxomumele ymenust | MICmons30Bath NIpOrpaMMHEIE cpencTBamMu TOIIOJIOTHYECKOrO |
| 'MOJETHPOBaHMS ¥ IIPOCKTUPOBAHUS !

. [TpOBOAMTE MOZENUPOBAHHE  Pa3IHYHBIX (byHKupIOHaJILme 6710KOB -
. MHEKPO2JIEKTPOMEXaHHIECKOH CHCTEMBI CpenCcTBaMH CHCTEMEI |
| aBTOMaTM3MPOBAHHOTO NPOEKTUPOBAHUS B )
Heo6xonnMLIe SHAHHS CucreMa  aBTOMAaTH3HPOBAaHHOIO AHAJOrOBOTO  NPOCKTHPOBAHHA M '
| MojlenupoBaBMS o ;

| MapIpyT TOIONOTHYeCKOro IPOEKTHPOBAHKS 1 BEPHQHKAIMH AHATOTOBBIX |
;Hnnggpomﬂx o6moxkoB L
| MeTo/MKY SKCTPAKITHH TIAPa3HTHBIX 37IEMEHTOB

_OCHOBBI TEXHOJIOTHH MHKPO- H HAHOCHCTEM

| MapmpyT IpOeKTHPOBAHHS HEKTPOHHOM I KOMITOHEHTHOM Ga3b1
. Og;lom,; TOHOJIOTMYECKOTO IPOCKTHPOBAHHS HHTET PATbHBIX cxem |
TOIONOrMYECKOe TPOSKTHPOBAHAE AHAIOTOBBIX M LH(PPOBHIX GIIOKOB |
MHTETPAIBHBIX CXEM ‘
OcobennocTu npoemnponanm Tononomn aHanoronmx yCTPOHCTB !
“TeXHUUeCKHH AHIMAACKEM S3HIK B OONACTH HAHO- M MUKPOCHCTEMHOH
JTeXHuK® L - - e e e e e
* TpeGoBanms CHCTEMBI SKOJNOFHYECKOTO MEHE[KMEHTA H CHCTEMBI

__ . _| MEHEKMEHTa IIPOM3BOJICTBEHHON 6e30MacHOCTH U 310POBbA R

 JIpyrue XapaKTepuCTHKH | -

PR N,
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3.3.3. TpynoBas ¢pyHKknus

IpoucxoxaeHHe TPYAOBOR
dyHKIUH

i
. Pusmgeckas BepuPHKaNug TONOIOTHIECKOTO VpoBeHs
HaumeHoBanMe NPECTABIICHHS BCeH Kox | C/03.6 | (moxyposens)
!  MHKPOJJIEKTPOMEXAHHUIECKOM CHCTEMBI KBamMrkanun
T I B . - R i
‘ Opnmﬂan X | 3auMCTBOBAaHO M3 OpHTHHANA | i |
O
Koz PerncTpaiMOHHBIH
OpHMrHHala HoMep
npodeccHoHaIBHOrO

Tp};;:[OBLIé IeliCTBHS

CTaHIapTa

| BHIONHEHHe MPOLEAYp (u3Mdeckolt u 3J1eKTpnqec1<on ‘BepHbUKAITHY |
| TOIIOJIOTMYECKUX MpPENCTABICHHN GIIOKOB MHKPO3IEKTPOMEXAHIIECKOH
i CHCTEMBI CPEICTBAMH CHCTEMBI aBTOMAaTH3UPOBAHHOTO IPOCKTHPOBAHMS (
; BhIIIO/THeHre IPOLeAyp SKCTPAKIHH TApAasHTHEIX APAMETPOB TpebyemMoro '
| YPOBHS NIETATH3ALMK j
I'IocrpoeHHe CIIHCKA COCMHEHHH C Y9eTOM SKCTPArHPOBAHHEIX TAPA3UTHEIX |
| KOMIIOHEHTOB )
| BRINONHEHHE MONE/NHPOBAHHS W AHATH3A DE3YJBTATOB MOJIETMPOBAHHS
| cIMCKa Hellel, COAEPKAIIero apasUTHBIC HIEMEHTH! OTAENBHBIX GJI0KOB H |
| MEKpPOQJIEKTPOMEXaHWYECKOM CACTeMBI BIIEIOM
‘ . lIpuBsTHE pEMICHHH O KOPPEKIMH TOMOJOTMYECKHX, CXEMOTCXHHUECKHX |
| IPEICTABNICHUH GJIOKOB MHKPOJICKTPOMEXaHHIECKOM CHCTEMBI |

JOSTUUUUI |

. Heo6xonnmele yMeHuS

'

Hcnons30BaTh MporpaMMHEIE CPEICTBA TOMOJIOTHIECKOTO MOACTUPOBAHMS 1 :
NpOEKTMpOBamus ]
i [IpoBOAKTE MOZIEHpPOBAHUE AHATIOTOBEIX OJIOKOB CpeJICTBaMI/I CHCTEMBI |
| ABTOMATH3HPOBAaHHOIO NPOEKTApOBaHM

| Ucnionp30BaTh  METOABI MOMCKA H COIIpOBO)KI[eHI/ISI ommboK Ha 3Tame
| pusmyeckoit Bepupykaryy
[TpoBoauTs Omeparuu OOpaTHOrO IEPEHMEHOBAHHUS C YYETOM NapasHTHBIX
| KOMITOHEHTOB

[ S

et s it o

HeobxoauMeie 3Haunsa

_pyrue XapaxTepuCTHKH

— e i e i - e e e

]
. OCHOBBI TeXHOJIOTHH MHKPO- M HAHOCHCTEM ) |

- .- - i
MaTeMaTuqecmn aHau3

| MapIpyT IpoeKTHpOBAHHS H3IETHH MHKDOJIEKTPOHMKH *
? OCOGEHHOCTH IPOEKTUPOBAHHS TOIONOTHH aHAIOTOBBIX YCTPOHCTB N
| CHCcTeMa  aBTOMATH3HPOBAHHOTO  NPOGKTHPOBAHHS  AHATOrOBOTO 1
_IPOEKTHPOBAHMS U MOLCTHPOBAHHS _ !
| MeTo/Ibi IPOSKTHPOBAKHS TONONOIHY MEMOPAHHEIX M GATOYHBIX SIEMEHTOB
| MHKPOCHCTEM S o
“ OCHOBEI MHKPOCHCTEMHOM TEXHHKH N
| Texmudeckuit aHTIMACKAR S3BIK B 06IaCTH HAHO- M MHKPOCHCTEMHOH |
Crexmmkn S e
TpeGoBaHus CHCTEMBI 9KOJOTHYECKOTO MEHEMKMEHTA H  CHOTEMEI
MEHEJDKMEHTA IPOU3BOACTBEHHON 6€30IaCHOCTH M 30POBBS

'
- |
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3.3.4. Tpynosas pyHxuus

HammeHnoBauue

IIpouncxoxnenne TpynoBoi
(yHKIIn

MopaenupoBaHue 1 aHAIN3 pe3yIbTATOB
1 TEPMOIIEKTPOMEXAHNYECKOI'0, OHTHYESCKOTO, v
| JHIKOCTHOTO, 3EKTPOMArHUTHOTO POBCHE
| A , P ’ Kon | C/04.6 | (nomyposens) 6
| IEKTPHYECKOTO K TEXHOJIOTHIECKOTO KBATHUKALIH
MOJEIHAPOBAHUS
MHKPOJ3IEKTPOMEXAHMIECKOM CHCTEMBI
s B T"“’““‘"“‘“"“‘“‘*““‘_’“““ T T S e
| Opurunan X | 3aUMCTBOBAHO U3 OPUTHHANIA ; :
D e e o o . .. . _ :
Kon PeructpanmoHHbI i
opuruHana HOMeEp
podhecCHOHATBHOTO

Tpynossie eHCTBHS

HeobxomuMele yMEHHS

HeobOxoaumMple 3HaHAS

| CHCTEMBI i

CTaHIapTa

TexHomoruveckas mnpopaboTka Mapumipyra ¢ IOJY9E€HHEM DPEXHMOB .
TEXHOJIOTHYECKAX  IPONECCOB  3aMKHYTOTO  IHKJIA  CO3aBacMOH
MHKPO3JIEKTPOMEXaHHYECKOH CHCTEMBI ) ) o
MOJeMpoBaHEe  IPOLECCOB  (DYHKIHOHHPOBAHHS  UyBCTBHTEIHHEIX
| JIEMEHTOB MHKPOINEKTPOMEXaHHYECKOH CHCTEMBI PasHIHBIX THIIOB

; BripaGoTka PEKOMEH TAIHiA 1 (0 MoaudHKaUK napaMﬂpoa

' TEXHOJIOTHYSCKUX oIepaui MapupyTa H3TOTOBJICHUA |
i MHUKPO3JIEKTPOMEXaHUYECKOM CHCTEMBI {
| Ananus MYTbTAQU3AIECKUX B3aUMOJEHCTBHI B |

| MHKPOSJIEKTPOMEXAHUYECKHX YCTPOHCTBAX

' Fcnonp30BaTh COBPEMEHHBIE IPOrPaMMHBIE CPE/ICTBA MOZICTUPOBAHAA .
| IIpHMeHxTL METO/Ibl ONTAMAIIBHOTO MPOCKTUPOBAHUS M KOHCTPYHPOBAHHS | i
L MaTepHaJIoB B KOMIIOHEHTOB HAaHO- ¥ MUKPOCHCTEMHON TEXHHUKH
L AHATH3HPOBATH PaGOTy MHAKPOSIEKTPOMEXAHHIECKAX yCTPOHCTE :
' TIpOBOAMTS  COCTAaBICHHE Ppa3IMYHBIX  PEXUMOB  TEXHOJOIMYECKHX :
i IPOIECCOB 3aMKHYTOIO IHKJIA CO3aBA€MOM MMKPOIJIEKTPOMEXaHHIECKOH 1

i

| OCHOBBI TEXHOJIOTHE MHKPO- ¥ HAHOCHCTEM
z | OCHOBHBIE (PH3HKO-XUMHYECKHE MOJIE/H TIPOLIECCOB, SBIEHUH H OGHEKTOB B |
| | 001acTH MHKPOCHCTEMHOM TeXHUKM
§ Tumosie NPOTPaMMHBIE HPOAYKTH, OPHEHTHPOBAHHEIE HA peIICHHE | 1
LHanHBIX IPOEKTHBIX ¥ TEXHONOTHIECKHX 3a/1a4 MHKPOCHCTEMHON TEXHHKHA
| du3pyeckas OCHOBAa IPOIECCOB, NPOTEKAIOMMX MNPH  pealu3alyH |
MHKPOCHCTEM,  BOSMOXHOCTH M XapakTEDHCTHKH  MaTepHaoB, '
HCIOJIB3YEMBIX B HAHOTEXHOJIOTHAX

QH3UKO-XAMHYECKHE OCHOBBI IPOIECCOB, MPOTEKAIOMHUX Ha rpanpmax
‘pasziena ¢a3 B pa3IHIHBIX HAHO- 1 MMKPOCHCTEMAX

W3HYeCKWe NPUHIMIE B MEXaHH3MBL, JIOKAIHe B OCHOBE IIOCTPOSHHS "

(l)yHKIIHOHHPOBaHI/ISI MHKPO- 1 HAHOCTPYKTYP

OcHOBBI MEKPOCHCTEMHOM TEXHHKH e
TeXHHYeCKNY aHIMACKMA S3HIK B OGNACTH HAHO- M MEKPOCHCTEMHOH |
| TEXHMKH e o
| TpeGOBAHMS CHCTEMBI 9KONOTHYECKOTO MEHEIKMEHT2 M  CHCTEME
MEHEDKMEHTA IPOU3BOACTBEHHON 6€30I1aCHOCTH M 310POBBS.

i
t
t
|
-
'
|
@
-
|
|

I[pyme XapaKTEPUCTHKH

v
b e e b e e e & =

|
i
I
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|
%
HaumenoBanue |
]

| VToYHEHHE IapaMeTpoB HOBEIEHIECKHUX
MOZEJieH JEKTPOMEXAaHNIECKUX U YpoBess
COTPSDKEHHBIX MOCHCTEM CXEMBI, a TAKKe
| THIIOBBIX PajIMO3IEMEHTOB

Koz | C/05.6 | (nmoxypoBens) 6
KBanupukanuu

IIpoucxoxxaeHue TpyI0BOH
ysxIMK

pr}:[onble AefcTBHs

Heobxonumpie ymeHHS

!
. Opurusan X

3aMCTBOBaHO U3 opuraHana ;
|

J— - - O UUR S Y - . e e

s
[U—
i

Kon Perncmammm{l,m
OpUrHHaNa HOMEp
npo¢)ecCHOHATBHOTO
cTagapTa

VTqueHHe U COBEPIIEHCTBOBAHHE MOJCNEH MOBENEHHS JMHAMAYECKHX |
| MHOTOCTIOMHBIX MHKDOMEXaHHYECKHX KOHCTPYKIHH ¢ JHCCHIAuuer
SHEPIHUH, COAEPKAMMUX pasIuunble NeEeKTE GOPMBL M CBOUCTB

. ' YcrasoBneHue BIINAHHA THIIOBBIX I[e(l)CKTOB Ha I[HHaMH‘IeCKHC !

XapaKTCpUCTHKH pPacCMaTpHBAacMbIX CHCTEM METOJaMHU BBIYHCIMTCIBHOTO
3KCHCPI/IMCHTEI

!PCIIIeHI/Ie O6paTHI>D( ,ILI/IHaMI/I‘IeCKI/IX 3aJa4 H OI.ICHKa BOBMO)KHOCTI/I’

1
i

H
i

i

; IPOrHO3UPOBAHUA THIIA u BCIIHYHUHBI ne(beKTa JJIEMEHTA
MI/IKPOBJICKTPOMexaHI/I‘ICCKOPI CHCTEMBI
Pa3pa60T1<a H CO3JaHu€ HOBOM pacquHon TCXHOJIOI‘I/II/I OLICHKHA YCJ'IOBI/II/I

. BO3MOXKHOM 3KCILTyaTAI[MH MHUKPOSJIEKTPOMEXaHHIECKAX CHCTEM

" Ucnonk30BaTh COBPEMCHHBIE IIPOrpaMMHBIE CPENCTBAa MOJACTHPOBAHMA,

| ONTHMAJIBGHOTO IIPOCKTHPOBAHHS M KOHCTPYMPOBAaHHS MAaTepHAJIOB H
| KOMIIOHEHTOB HaHO- H MHUKPOCHCTEMHOM TEXHIKH

‘BBIHOJ'IHSITB MOZCIUPOBAHNE KOMIIOHCHTOB MHKPOJJIEKTPOMEXAHNYECKHX

r

CHCTEM
I/ICHOJILSOBaTL TEXHHYICCKUC 61/I6JII/IOTCKI/I Mozenei JJICKTPOMEXaHUYICCKHX, |
OIITI/I‘ICCKI/IX, MHKPOXHAJAKOCTHBIX, CBEPXBBICOKOYaCTOTHBIX u,

MarHUTOMCXaHHMICCKUX KOMIIOHCHTOB . .

HCO6XOL[I/IMLIC 3HaHHUA

. Apyrue XapakTepHCTHKH

}
i

l
|

'
|
i
1

_| MEHEDKMEHTa TIPOH3BOICTBEHHOM 6€30IaCHOCTH ¥ 3A0POBBS

i

. OCHOBBI TEXHOJIOTHA MHEKpO- U HaHOCHCTeM

MCTO,LIBI (popmanbnoro OIIMCAHHUs KOMIIOHEHTOB MHKpO- ¥ HAHOCHCTEM

| Metoasl pacueTa M MOMNENMPOBAHHS 0a30BbIX KOMIIOHEHTOB MEKpO- H
| HAHOCHCTEM

“Meros pacyera i MOJIETHPOBaHMS Ga30BBIX [IPOLIECCOB TIPH M3TOTOBIICHHH
' KOMIJOHEHTOB MHKPO- H HAHOCUCTEM ;
' MeXaHMYeCKHe MOJENH B 3MCKTPOMEXAHHKE, (bnsnxo-MaTeMaanecme 7§
 MOP()OJIOTO-TONMOJIOTHYECKHE MOJIENH 6a30BbIX JEMEHTOB ’
(Dnsmco-MaTemamqecxne MOJIeNH PafHO3IEKTPOHHBIX KC KOMIIOHEHTOB

! THIIOBBIG TCXHOJOTHUCCKHAEC IPONECChl (bOPMI/IpOBaHPI}I PIBIICJII/II/I :

MHKEOCI/ICTeMHOﬁ TEXHUKH; UX TEXHOJOTMYECKHE OTpaHyyeHus
. OCHOBBI MHKPOCHCTEMHON TEXHUKH i
Texumaeckuli aHITHACKKH $36IK B OGNACTH HAHO- W MHKPOCHCTEMHOH

| TEXHHKH

Tpe60BaHI/IH CUCTEMBI  JKOJIOTHYECKOr0 MCHECIKMEHTa H  CHCTCMBI

i
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3.4. O0o0menHas TpyaoBas GpyHKUMSA

HaumeHoBaHHe

IIpoucxoxaerue 0GoGmenHON |
TPYHoBOl GyHKUMH '

JR— R
Pa3paboTka GyHKIHOHAIHHOIO OUCAHUS U i z
TEXHUYECKOTO 3alaHus Ha pa3paboTKy Kox! D i ) poBeme L7
" ! | KBanupukanuym |
MPIKpOBJICKTpOMCXB.HI/I‘IeCI(OPI CUCTEMBI i |
Opurmman X aUMCTBOBAHO U3 f { |
Lonom . | opurpHaja o I TR o
Kon PerucrpanuoHHsIi
OpHrHHAIA HOMEp
po¢eCCHOHAIBHOTO
CTaH#apTa

Bo3Moxusie
HaHMEHOBAHUS
JOJDKHOCTEH, mpodeccuit

Benymuii HrxeHep-3IeKTPOHUK M0 pa3paboTke
HaganpHuk oTnena

TpeboBanus x
00pa3oBaEMIO U O0YIECHHIO

Beiciee 06pa3oBaHne — MarucTparypa

TpeboBanus K ONBITY
[PaKTHYEeCKO# paboTh

He menee TpeX JIET HA HHXKCHCPHO-TCXHHUYIECKUX JOJDKHOCTIX B obnactu
IIPOCKTHPOBAHMA MUKPO- 1 HAHOJJICKTPOHHBIX YCTPOP'ICTB

Ocobsle ycioBus foImycKa
K pabote

IpoxoxxaeHne 00s3aTeBHBIX IPEABAPUTENBHBIX (IIPH OCTYIUICHHH Ha
paboTy) 1 mepHOaIISCKUX METUITMHCKIX OCMOTPOB (06cienoBanuii), a
TaKXe BHEOYEPEIHEIX MEIULIMHCKAX OCMOTPOB (00ciieoBanmii) B IOPsJIKE,
YCTaHOBJIEHHOM 3aKOHOIATeNbCTBOM Poccuriickoi Penepanuu
MHCTpyKTaX 10 OXpaHe TpyAa

Jlpyrue xapakTepuCTHKU

JlonomHuTeNbHbIE POdEeCCHOHANBHEIE IIPOrPaMMBI — IIPOTPAMMBI
HOBBIIIEHNS KBATH(UKAIMHA TI0 IPOGIITIO EATEILHOCTH

I[OHOJIHI/ITEJIBHBIC XapaKTCPUACTUKA

HarveHoBanie A0KyMeHTa Kox HammenoBanyie 6a30BOM IpyIIIEl, JOIDKHOCTH
U DU S _ . (opodeccun) My CIIEHHANLHOCTH —
OK3 2152 VHXeHEepBI-3JIEKTPOHUKHA
EKC - Benymuii nHXeHep
OKIIATP 22824 | imxeHep-IpOrpaMMHECT |

22827 | VImKeHED-TIPOEKTHPOBIIMK _ o m
22864 WHXeHep-2IEKTPOHUK
OKCO 210100 DNEKTPOHUKA U MUKPOIIEKTPOHMKA
210108 MuxkpocucTeMHas TEXHUKa
210600 Hanorexnonorus




3.4.1. TpynoBas pyHkuus
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l Pa3paboTtka QyHKIIHOHAIEHON OIOK-CXEMBI
Haumenosanue l MHKpO3JIEKTPOMEXaHNYECKON CHCTEMBI Ha Koz | D/01.7 | (momyposens)

o e e e v g .- - — - o — - - e g e

TIpoucxoxaeHue TPYROBOL
$yHKIIH

Vposens

| KBamupuKanmm

prz:om,le IeHCTBAS

" Heo6XozmMELe YMCHI/I}I

Heob6xoauMele 3HaHHA

Hpyrye XapaKTepuCTHKH _|

_C yUeTOM KOHKYPEHTOCTIOCOOHEIX XapakTePUCTHK

! ! ;
¢ Opurusan X | 3auMcTBOBaHO U3 OpHIHHANA ‘
' |
Kon PerucrpaupoHHsIH
OpHIrHHANA HOMEp
npoeCCHOHANBHOTO
CTaHAapTa

PaspaGoTKa W COTJACOBAHHE C 3aKA3YMKOM IEPBHYHOTO TEXHHYECKOTO |
3a/laHusd Ha MHKPOJJIEKTPOMEXaHHYECKYIO CHCTeMy N
Onpe/ieieHne 0ONACTH IPAMEHEHHS MUKPO3JIEKTPOMEXaHAIECKOH CHCTEMBI |

'
H

Beibop Ha OCHOBE IEPBHYHOIO TEXHHYECKOIO ‘3ajaHMs  OGNACTeH |
IpUMEHEHHS u TEXHOJIOTHYECKOTO mpornecca H3TOTOBIICHHA |
MHKPO3JIEKTPOMEXaHUIECKOM CHCTEMBI :
Onpefenenre Habopa HHCTPYMEHTATBHEIX CPEICTB ONMCAHHS MPOEKTa Ha |
| pPasIMYHBIX YPOBHSX aOCTpaKuuy

Pabotats ¢ toKyMeHTaIHeR o ] )
Uyrath X  MHTEPUDETHPOBaTh TPeOOBAHMS  CHCTEMHOTO  YDOBHS,
 coeruHKanyy, JOKYMEHTAIMIO IO pa3spaboTKe M BHEAPEHHIO 5
BLIOHpaTh H ONMCHIBAT MOJENH 3JIEKTPOHHOH KOMIOHEHTHOH 6a3bl Ha '
Pa3IMYHBIX JTamax MPOEKTHPOBAHHSA C Y4eTOM BBIOPaHHOTO MapIIpyTa !
IPOEKTHPOBaHUA |
PaGoTaTh ¢ TEXHMYCCKHUMH M IIPOTPAMMHBIMH CPEICTBAMH DEANH3ALMH
IIPOLIECCOB MPOEKTHPOBAHMS |
AHATM3MpOBATh  (YHKIMOHANGHEIE  BO3MOKHOCTH M CHOCOGHI -
HCTIONIb30BAHMSA IIPOTPaMMHBIX IIAKETOB CHCTEM aBTOMaTH3MPOBAHHOTO |
IIPOEKTUPOBaHMSA M3NCIMH MHKPOINEKTPOHMKH Ha TJaBHBIX 3Tamax
IPOIIECCOB NPOEKTHPOBAHMUS MUKPOSJIEKTPOMEXaHUYECKON CHCTEMBL ‘
OCHOBHI CHCTEMHOTO NpPOGKTHPOBAHHS MHKPO- H HAHODIEKTPOHHBIX
_ yCTpOWCTB Ha 6a3e NpUHLIKIIA MOAYIBLHOCTH o
OO6mas xapaKTepHCTHKa Ipoiecca POEKTHPOBAHMS, METONBI H aTam,I,
NPOSKTHpOBaHMA B

OCOBGEHHOCTH TIPE/ICTABICHUS CXEM Ha Pa3IMIHbIX STaNlaX NPOEeKTHPOBAHMS, |
IPUHIMIBL TIOCTPOCHHS (GH3MYECKMX M MaTEMATHYeCKUX MOJENeH, HX
TPUMEHHMOCTH K KOHKPETHBIM IpoIieccaM B mpubopaM N

XapaKTepPICTHKPI COBPEMCHHBIX CHCTEM aBTOMaTI/I3I/Ip0BaHHOF0
IIPOCKTHPOBAHHUSA H3JETUNi MHKPOSJIEKTPOHAUKHA H METOAbI PCIICHUA 3a,uaq
TCXHOJIOTHYCCKOTO u CXECMOTCXHHYCCKOI'O IIPOCKTAPOBAHUA !

MI/IKPOSJIGKTPOMexaHIfI‘ICCKOI/I CHCTEMBI
Texnanueckuii aHMIMHACKUHA S3BIK B 06HaCTH HaHO- M MPIKpOCHCTCMHOﬁ

i
l
|
TEXHHKHA _ - o o N

TpeGOBAHHA CHCTEMBI OKONOIHYECKOTO MEHE[DKMEHTA M  CHCTEMSI
MEHEIKMEHTA IIPOM3BOICTBEHHOH 6e30II1aCHOCTH M 3J0POBBA



21

3.4.2. TpyaoBas pyHKIHS

Onpepnenenue Habopa Pusnyeckux 6I0KOB ypm,em,
HaumenoBanue | MHUKPOIJIEKTPOMEXAHUYECKOU CHCTEMBI HA Kox | D/02.7; (momyposens)
OCHOBE QYHKUNOHANBHOK ONOK-CXeMBL ___ _ _ e
ggf(::;);;mneﬂne TPyROBOH ; Opurunan X | 3aHMCTBOBaHO U3 OpUTHHANIA . L f
B - ‘Kom  PeruCTpalmOHHBIH |
OpUrvHaja HOMEp
1po¢ecCHOHATBHOTO
CTaHOapTa
TpyHOBHIE IeHCTBHS AHaJms TIEPBHYHOTO TEXHHIECKOTO 3aJaHHS M ONPENCIICHHE COCTaBa
MHKpoaneKTpomexaanecKoro YCTpOMCTBA S :
Pa36neHne MHKPO2JIEKTPOMEXaHUIECKOH CHCTeMBl Ha  OT/ENBHEIE
(jngKU;I/IOHanLHme 610K (anmapaTHbIe OJIOKH) ] ]
Pa3pa60T1<a cneunq)nxaunu (byHKunonanBHHx 6110K0B |
) ! MHKpODJIEKTPOMEXaHHIECKOH CHCTEMBI o N
" Heo6xoauMble yMEHHS | PaboTath ¢ TEXHMYECKOK noxymemannen o o ’
‘IHTaTL M HHTEpUpETHpOBaTh  TpeGOBAHHSA CHCTEMHOTO | ypOBH;I ,
cnenmpnxaunn JOKYMEHTALMIO 10 pa3paboTKe U BHEAPEHAID !
| Mcnonp30BaTh  CNENMATH3APOBAHHEIE  CHCTEMBI  BBICOKOYPOBHEBOH ° !
' BepuQUKAIUH ¥ MONCIMPOBAHMS
Pa60TaTI> C TEXHWYECKMMH H l'IpOI’paMMHBIMI/I CpeCTBaMH peannsannn!
‘ ] ! mpomeccos mpoexTrposanus B !
Heo6XomuMble 3HaHMs | OCHOBBI MEKDOCHCTEMHOMN TEXHHKH i o
OCHOBBI TEXHOJIOTHH MHKpocmTeMHon TeXHI/II(I/I ) g
CHCTeMOTeXHHKa ?

HOJ_I_YIIpOBOJIHI/IKOBaﬂ CXEMOTEXHHKA

 TexHuuecKnii aHIMHCKAN S3BIK B OONACTH HAHO- M MI/IKPOCI/ICTCMHOI/I
i . TEXHUKH -

TpeGoBaHusS CHCTEMBI OSKONOTMUECKOTO MEHE[KMEHTA H  CHCTEMBI
MEHEDKMEHTA IIPOH3BOICTBEHHON 6€30I1aCHOCTH U 300POBBA

R

Jlpyrue XapakTepuCTHKHA |

f
!
!

H
i
4
l
H

3.4.3. Tpynosas pyHkuus

Pa3pa60TKa KOHIOCHINHN TCCTUPOBAHUA YpoBeHb

HaumeHoBaHHE | MHKPOIJIEKTPOMEXAHHIECKOH CHCTEMEI, Koa | D/03.7| (nonyposeus)
KBanu(pUKaLUH

s
¢
f
:
i
i
i

Tt 1 ,
OXICHH : | ‘
Tponcxoxaenye TpyAoBok | Opurusan X | 3auMcTBOBaHO nsopnmﬂa.rla | ‘
dyrxupn L L o o T o
Kox Pemc*xpaunommn‘ri
OpHTrHHaja HOMEp

podhecCHOHAIBEHOTO

CTaHpapTa
Tpynossle nefcTBUS i Onpenencaue METOZIOB BepUGUKaIUH COCTaBHBIX qacTeit
' MPIKpOBJICI(TpOMCXﬁHI/I‘-ICCKOfI CHCTEMBI u IporpaMMHBIX CpeacTB

L Bepupukamp e
| PaspaboTka TeCTOBOTO IIIaHA H3/IEIHS H €T0 COCTABHBIX JacTel N
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Pa3pa6o1‘1<a Ha6op013 TECTOBBIX BO3/EHCTBHIA (BeKTOpOB) ini Bepmbnxaunn
i 'COCTaBHBIX YacTeH MHKPOIJIEKTPOMEXAHNYECKOH CHCTEMBI
Pa3pa60TKa o6meit CTpaTETHH M aITOPUTMa KPUCTAIHHOTO Tecmponaﬁm H | !
‘ BePntanaunn 9UIa C MEKPOIJIEKTPOMEXaHHIECKOH CHCTEMOR o
OueHKa BOSMOKHOCTH M HEOOXOZMMOCTH  BBEJGHHS  OJIOKOB

___| camorecTmpoBarms e o
HeobGxomuMble yMeHHS | VICTIONB30BAT CHCTEMEI | IPOrpaMMHOM BepHOHUKAIMH K ¥ TECTHPOBAHHS |
| PaspabaTbiBaTh 6I10KH MHKpO3JIEKTPOMEXaHUIECKOH CHCTEMEL, |

i

|

| BBIIONIHSAIONINE 3a/aHHyI0 (GYHKIMIO ¥ 3ajlaHHBIA HHTepdeiic obMeHa

' JAHHBIMH C CHCTEMOH o o o o
Pa3pa6aTI>IBaTL MOCTBL I COCAUHEHHS YCTPOMCTB c pasnanmMH |
' mHTepdeiicaMu ¥ paGoTAIOMMX HA PAa3IHYHBIX JacTOTaX, BEpHOHIMPOBATDH

| pa3pabatrIBaeMeIii 670K :

- Heob6xonumele 3HaHUS _ OCHOBBI MEKPOCHCTEMHO! TeXHHUKH B o
"Metozs BepH(UKANEM M TECTHPOBAHHS MHKPOIIEKTPOMEXAHHYECKOH |
| cucTeMBr S o !
| TIpHHIKAIE! IOCTPOCHHS TECTOBEIX BEKTOPOB | CTCIICHp [OTHOTH IOKPHITHS |
| TecTa ,

Bosmoxcnocm TECTOBOro 0GOpy/IOBAHHS o e
_Hpg_rgammnme CPE/ICTBA TECTHPOBAHMS M BEpUdHUKAIAE !
. AnnaparHble CPe/ICTBA TECTHPOBAHHUSA 1 BepuduKaITH ;
- MeTonp! m3MepeHns B 9NEKTPOHHIKE ] o
pre6013aHmI CHCTEMBI sxonomqecrcoro ' MCHEIDKMEHT2 H  CHCTEMBI
' TexHuueckuli aHMIMACKHA S3HIK B OOGNACTH HAHO- H MI/II(pOCI/ICTCMHOI/I:
. C e eee o TexHmA . : : : .
. JApyrue XapakTepucTuKH - S ) ) ] ) :

3.4.4. Tpynosasa pyHKIN . e

PazpaboTka TEXHHYECKOTO 3ajaHus Ha Vposens

MHKPO3JIEKTPOMEXAHIIECKYIO CHCTEMY Kon | D/04.7 | (nonyposeHs)
KBaIHUKaHI

HamveHoBaHue

(" - 1 - i

ITporcXoXIeHNEe TPy IOBOM ; l : ‘ !

P | Opurunan X l 3auMCTBOBaHO U3 OPHIHHaJa ‘ i |
Kom PeructpaumoHHbIH
OpuruHana HOMep
poecCHOHAIBHOTO
CTaHAapTa
pr;[omﬂe HercTBAL PaspaGoTka omHCaHus OJIOK-CXEMbI, airopuT™Ma (QYHKIMOBMPOBAHHI H

OUKIOrpaMMBl ~ palOTBI  MHKpPOINEKTPOMEXAaHMYECKOH  CHCTEMBI  C ,
PacKphITHEM PaGOTHI OTAENBHBIX y37I0B, BKIIOYas BPEMEHHBIE AUArPaMMEL, |
| OPEUTOKEHHS 110 MX PEATH3aHH o .
Pa3pa6oTKa OmmcaHus IOBEICHYECKHX MojieNiell OTHENBHBIX Y37I0B ¥ BCE ;
MEKPOJJIEKTPOMEXAHAYECKOM CHCTEMBI B [IETIOM, ONMCHIBAIOIINX QyHKIUM H
BPEMEHHbIE COOTHOLICHUS Ge3 MPHBA3KH K KOHKPETHOH TEXHOIOrHYECKOi

|
peaiiu3anumn o e j‘
i
|
|
i

Pa3paboTka OIHCAHHS Ha6op013 (I)yHKn;HOHaJILHLIx TECTOB, HEOGXOTUMbIX
I BepuQHKAIMH JIOTHYECKOM MOJEMM MHKPOIIEKTPOMEXaHUIECKOM
CHCTEMBI ‘
‘Paspa6on<a TEXHMYECKHX lpeGOBaHHH o cos,uaHmo ana.uoronmx .
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AHAJIOTr0-IU(POBEIX Y3/I0B MHKPOIJIEKTPOMEXaHUIECKOH CHCTEMBI i
Odopmiierne pe3yIbTaToB UCIBITAHHH MOBEACHIECKON MOAETH COCTaBHBIX
qyacTell MHKpPOSJIEKTPOMEXaHHUYESCKOM CHCTEeMbl HW/HIM €€ MakeTa Ha
OTHENBHBIX MHKPOCXEMAaX, OTPAKAIOUIUX COOTBETCTBHE APXUTEKTYpPHI H
airopuT™Ma  MHKPOIICKTPOMEXaHUUECKOU cucTeMsl  TpPeOOBaHUAM !
IIEPBHYHOr0 TEXHUYECKOT0 3aJaHus

Heobxomumblie yMeHHS

Heononane 3HAHUI

Jipyrue XapaKTeprCTHKH

Pa3zpabaTeIBaTh METOAMYECKHE M HOPMATHBHEIE Ma'repnamﬂ TEXHAYECKYIO
JOKYMEHTAITNIO, a TAKKE NPEIJIOKEHUS H MEPOIIPUATHS IO OCYIIECTBIICHHIO
_pa3paboTaHHBIX POEKTOB M IPOTPaMM e
[IpOBOONTE  TEXHUKO-5KOHOMHUYECKMH  aHalHM3  COCTAaBHBIX  YacTe
MHKpO3JIEKTPOMEXaHIYECKOl CHCTEMBI H/HIIM €€ MAaKeTa Ha OTHENBHBIX !
'MHKpoCXeMax o ]
KOMIUTEKCHO 0GOCHOBBIBATH npnnmuaemme u peanmyeMHe pemeﬂm o .
CO3MAaHMI0O MHKPOZJIEKTPOMEXaHHYECKOM CHCTEMBI W/WIH €€ MaKeTa Ha
OTJENbHEIX MUKPOCXEMaX ;
H3pICKHMBaTh BO3MOXHOCTH coxpamennx [OHKJIa BBIIOJHCHUS pa60T no
| CO3MaHMI0 MHKPOIJIEKTPOMEXAHMYECKOM CHCTEMBI H/HIM €€ MaKeTa Hag
_ OT/ICJIBHBIX MHKPOCXEMAX o L ey
CopeiicTBoBaTh MOATOTOBKE MpoIECcCa BBIIOHEHHSA pa60T 10 CO3ZAHHMIO E
MMKPO3JIEKTPOMEXaHUIECKOM CHCTeMbl H/MIM €€ MAaKeTa Ha OTAECIbHBIX '
MHKpPOCXeMaX, 00ECICUCHUIO HX HEOOXOMMMBIMU TEXHHYECKHMH JaHHBIMH, |
Marepuanamy M o0OpylIOBaHMEM ) ) o o
OCHOBBI MUKPOCHCTEMHOM TEXHUKA

Tpp6oaa1m;1 K 0(OPMIICHHIO TEXHUYECKOM ,uoxymeHTaunn )

Tpebopanus equHOH CHCTEMEI KOHCTPYKTOPCKOM noxymem‘aunn ‘
ITpaBria BHIIONHEHHS YepTexeil COracHO TpeOOBaHMAM €NMHON CHCTEMBI
KOHCTPYKTOPCKOM JIOKYMEHTAIlHK '
TeXHHYECKHMH AaHIIMHACKHA A3BIK B OOJACTHM HAHO- M MHKPOCHCTEMHOM
TEXHUKH ) o
Tpe6OBaH1m CHCTEMBI JKOJOTHYECKOr0 MEHEDKMEHTAa M CHCTEMEI '
MEHEDKMEHTA IPOM3BOICTBEHHOM G€30I1aCHOCTH U 30POBBSI '

)

!
:
H
!

3.5. O60o0mennast TpyaoBast GyHKIus

I [ —
ConposorkaeHue paboT 1o IpoeKTy, KOHTPOJIb X :
e00BaHMHi TEXHHYECKOTO 3aJaHHs Ha : ' OBEHb
HaumeHoBauue Tp an Kon | E | vp
; pa3paboTKy MUKPO3IEKTPOMEXaHUIECKOH | | KBauUKaImm
|cmeremst . _ .. S
I enme 0606 o[ " " | 3amvctsoBaro !
XOXKACHUE , TBOBAHO U3 ' ‘ ;
POMCXOX 06061eHHO! Opnmuan X | aMMCTBOBAHO ; X |
TPYHOBOH YHKITMH e h|opwrwHama v . .. ..
Kon PerucrpanvoHHbIi
opuruHaia HOMeEp
npodecCHOHATBHOTO
CTaHAapTa
Bo3MorxHEIE Bemymuit HE>XXE€HEP-3JIEKTPOHHUK IO COIIPOBOKACHHIO TPOEKTA
HAaUMEHOBaHUA

JOJDKHOCTEH, mpodeccuit
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TpeboBanus K
00pa3zoBaHMIO U OOYUIECHHIO

Bricmiee oOpa3oBaHre — MarucTparypa

TpeGoBaHUs K OIBITY
IPaKTHYECKOH paboThI

He menee geThIpex JieT Ha HHKEHEPHO-TEXHIHYECKHUX JOJDKHOCTSIX B
00JIacCTH MPOEKTUPOBAHUS MUKPO- M HAHODJIEKTPOHHBIX YCTPOKMCTB

Oco0rle ycnoBHS JOIyCcKa
K pabote

ITpoxoxaeHune 06A3aTeNBHBIX MPEABAPUTENHHBIX (TIPH IOCTYIVICHUH Ha
paboTy) 1 HEPHOAMISCKHX MEAUIMHCKUX OCMOTpPOB (0bcnenosanuii), a
TAK)Ke BHEOYCPESAHBIX MEUIIMHCKUAX OCMOTPOB (00cIe10BaHHtiA) B IOPSAZKE,
YCTaHOBJIEHHOM 3aKOHOaTeNnbcTBOM Poccuiickoit @enepanun
HHCTpyKTaX IO OXpaHe TpyAa

Hpyrue xapakTepuCTHKH

JlomonauTenbHbE MpodhecCHOHAIBHBIE IPOrPaMMBI — IPOrPaMMBb]
| HOBBINCHHS KBIH(HKAIHY [0 TPOGHITIO NEATENHHOCTA

JlononHuTeNbHBIE XapAKTEPUCTHKH

H HaumeHoBaHUE 6a30BOM IPyMIIBL, JOJDKHOCTH
auMeHOBaHME TOKYMEHTa Kon
(mpoteccuu) WK COSNHATBHOCTH

OK3 el . |2152 | VIEKeHEpBI-OICKTPOHHKH _ S
EKC Benymmii nrxeHep
OKILATP 22824 WmxeHep-nporpaMMHUCT

22827 HHXeHep-TPOEKTHPOBILMK

22864 WxeHep-3NeKTpOHUK
OKCO 210100 | ONeKTPOHHMKA M MHKDOONEKTpORMKA

210108 MuxpocucTeMHas TEXHUKa

210600 Hanorexnonorus

3.5.1. TpynoBas ¢pynxkuus

HaumedoBanue

IIpoucxoxaeHue TpyA0BOH
byHKIMH

i i
§ OpraHu3anys BEIIONHEHUS paboT Mo * Vposens i
; MIPOEKTHPOBAHHIO Kox | E/01.7 | (momyposens) | 7
MHAKPOIJIEKTPOMEXAHUYECKON CHCTEMBI o KBanuduKamuu |
L B o i T ] T
¢ OpuruHan X 3auMCTBOBaHO M3 OPUTHHANA ! : !
" ) ) Kon PeructpauoHHBIA )
OpHUruHaIa HOMEP
npodeccroHanbHOro
CTaHAapTa

Tpynossle JEHCTBHS

Heo6xom1MHe YMEHUSA

| amroput™Ma

" PaspaboTka ¥ COTJACOBAHME pACHHCAHMSA DPaGOT IO IPOEKTHPOBAHHIO °
| MEKPODJIEKTPOMEXaHHIECKOTO YCTPOHCTBA

E [posenenue PBIHOYHBIX HCCIICHOBaHUR CYIIECTBYIOLINX

| MEKPO3JIEKTPOMEXaHUIECKHX cucTeM u COCTaBHBIX qacTeit 5

| MMKDOSJIEKTPOMEXAHWYeCKOH CHCTeMBl . o
O6ocHOBaHHUE [erecoo0pa3sHOCTH MPOBEACHUSA pazpa60'r }

MHKPO3JIEKTPOMEXaHUIECKOH CHCTEMBL e
Omnpenenenue 06y1acTd IPEMEHEHHS MEKPO3JIEKTPOMEX aHHIECKOMH CHCTEMBI |
__, € y4eTOM KOHKYPEHTOCIIOCOGHBIX XapaKTepUCTHK o
{ PaboTats ¢ JOKyMeHTanueH, periIaMeHTHpPYHOIMIEH METOIBI pa3pa6on<n
| ‘M TporpaMm B obmacTh ~  OpPHUMCHCHHA |




Heo6xozu«1M51e 3HAHUSA

_ lipyrie XapaKkTepUCTHKH _

I
[ T
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MnKpoanem:pomexaanecxon CHCTEMBI o ) -
UutaTe ®  HHTEpUPETHPOBATH  TPeGOBAHHS  CHCTEMHOIO  YPOBHS,
| cenu(uKaIyy, JOKyMEHTAIHIO II0 pa3paboTKe B BHEAPEHHIO
| AHaIH3HPOBATh (YHKIMOHANBHBIE BO3MOXKHOCTH HA TJNABHBIX STamax -

' IPOLIECCOB IPOEKTUPOBAHUS COCTaBHBIX qacreif |

. MEKDOOJIEKTPOMEXaHHHECKO# CHCTEMEI M YCTPOHCTBA B HEIOM ’

Onpe,nems CIIOCOObI ACIOJb30BAHMS IPOIPAMMHBIX NAKETOB CHCTEMH! |

]

HpOBOI[I/ITb HHTETPalldl0 BCEro NpEIONaraeMoro MpPOeKTa B OGNACTH |
| TIpUMeHEHNS MUKPODJIEKTPOMEXaHHIECKOH CHCTeMBL ’
06JIaCTI/I NPHMEHEeHHUs ¥ 0COGEHHOCTH HCIIO/IB30BAHUS YCTPOHCTB Ha ocHoBe | |
Mmcpo- ¥ HAHOCHCTEMHOM TEXHHKH ) E
OCHOBHI IpOEKTHPOBAHKS MHKDO- M HAHOMIEKTPOHHBIX CHCTEM Ha 6ase
| IPUHIUIIA MOXYIBHOCTH

| Obmias XapakTepucTHKA NpOLECCA NPOEKTHPOBAHHS, METONEI H 3Tam,1
| IPOEKTHPOBAHUS o
. OCHOBHBIE IPHEIMIE HOCTPOGHHS (PH3MUECKUX H TTOBEISHIECKHX MOJIENEH,

. MX IPHMEHHAMOCTD K KOHKPETHBIM IIpoIieccaM H npubopam y

HPCILCTaBJIeHHC TIPOEKTa Ha Pa3/IM4HbIX 3TaNaxX IPOSKTHPOBAHHUS l
: XapaKTepHcrnKn COBPDEMEHHBIX  CHCTEM aBTOMATH3HPOBAHHOTO | ‘
| IPOGKTHPOBAHHA ~ MHKDOONIEKTPOHHKH X  METOABl  pelleHHs  3aiad
| TEXHOJIOTHYECKOTO H CXEMOTEXHIUECKOrO IPOEKTAPOBAHHS !
| TeXHWYECKH AHMIMICKEN S3BIK B OONACTH HaHO- H MI/IKpOCI/ICTeMHOI/I
. TEXHAKHA ~ N o
TpeGoBaHHS CHCTEMBI SKOIOTHYECKOTO MEHE/DKMEHTA H  CHCTEMSI |
MeHeDKMEHTa IPOU3BOCTBEHHOM 6€30IaCHOCTH H 310POBbA

- i

l
"
i
)

3.5.2. TpyaoBas pynxuus

KOHTpOIb EpBHTHBIX TEXHATECKHX ‘
TpeGoBaHuii, BHIOOp 31eMEHTHOI 6a3bl B ;
HauMeHOBanne | OCHOBHBIX ()YHKIMOHAIBHBIX M Kon | E/02.7 : (momyposens)
KOHCTPYKIMOHHBIX MaTepUaJIOB
MHKPOIJIEKTPOMEXaHUIECKOH CHCTEMBI |

Vposens

! KBaTM(UKaLUK

H
i
i
3

[TpoucxokaeHNe TpyAOBOH
byHKUAM

: Opurunan X ' 3aBMCTBOBAaHO M3 OPHTHHANA !
Kon PerucrpanuoHHbIH
OpHruHaNa HOMeEp
1podeCcCHOHAIBHOTO
CTaHpaapTa

prnosme JIeHCTBHUSA

| PaspaboTka M COTNACOBAHHE C 3aKA3MKOM IEPBHTHOTO TEXHHYECKOTO
3amaHds  (TEXHHYECKOTO 3aJaHHg) Ha  MHKPOJJIEKTPOMEXaHHYECKOE

YCTPOHMCTBO L
| OIpe/ielIeHHe KPUTHIECKHX MapaMeTpoB TeXHONOTHH H3TOTOBCHHS HA |
| OCHOBE IIEPBHYHOTO TEXHHIECKOrO 331aHMAs ¥ 06JaCTH IIPUMEHEHHS ]
§ Onpenenenue Habopa MHCTPYMEHTAILHBIX CPEJICTB OIMCAHUA MPOEKTa Ha i
| CHCTEMHOM YPOBHE e
| BEIOOp TEXHOJIOTMYECKOro MPOLECCA H3TOTOBIICHHS MHKPOCHCTEMBI ,

H

i
i
1
;
i
i
t
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+ Heobxonmmble yMeHHS ;Pa60TaT1> c JJ;OKylvleHTaunen ) S N ]
| Yarare @ MHTEPIPETHPOBATh  TPEOOBAHHSA  CHCTEMHOTO  YDOBHS,
* cenuduKanyy, JOKYMEHTAIHIO 110 pa3paboTke U BHEAPEHUIO
| BEIGHpaTs M ONMCHIBATH MOJETH SNEKTPOHHON KOMIOHEHTHOM Gassl Ha
ipa3311»mm,1x 3Talax NpPOEKTHPOBAHHA C YYETOM BHIOPAHHOTO MapIpyTa .
| IPOCKTHPOBAHUS ;
' Pa6oTaTh C TEXHMYECKHMH H NPOTPAMMHBIMH CDEICTBAMH DEATH3ALHH '
' IPOLIECCOB IPOSKTHPOBAHUS S o
; AHATH3MpOBaTh  (BYHKIMOHATHHEIE  BO3MOXHOCTH M CIOCOGHI |
; HCTIOJIb30BAHMS [POTPAMMHBIX TIAKETOB CHCTEMBI aBTOMAaTH3UPOBAHHOTO ,
| IPOCKTUPOBAHMS MHKPODJIEKTPOHMKA Ha OCHOBHBIX JTamax MapmpyTa

 IPOSKTHPOBaHHSA K

Heob6xonumsie 3HaHHS "TeXHOJOTHS CO3/IaHHS HHTETPATBHOH IEKTPOHHON KOMIOHEHTHOR Ga3HI
'OCHOBBI IPOEKTHPOBAHHS MUKPOJJIEKTPOHHBIX CHCTEM
' Obmas XapaKTepHCTHKA MpOMECCa MPOEKTHPOBAHHS, METONBI M STamlbl
| IIPOEKTHPOBAHHUS e |
| OcobesocTi TIPEICTABNEHES MHKPOJJIEKTPOMEXAHHUECKOH CHCTEMBI HA
| Pa3sNMYHBIX dTallaX POEKTHPOBAHNS, IIPHHIMITEI HOCTPOCHHS (PH3HIECKHX U
' OBEJICHIECKMX MOJe/iel, HX NPUMEHHMOCTs K KOHKPETHBIM IIPOIECCAM H |
' npr6opam e
| XapakTepuCTHKH  COBPEMEHHHX  CHCTEM  AaBTOMATH3MPOBAHHOTO
| IPOEKTHPOBAHMA MHKDOSJIEKTPOHHKH M  METOABl  pEINeHHs 3amad -
| TEXHOJIOTHIECKOTO M CXEMOTEXHHIECKOTO IIPOSKTHPOBAHHUS
Texnonorg@ H3TOTOBJICHUS MHTETPAIBHBIX CXEM
" OCHOBEI TEXHOJIOTHH HHTETPATBHBIX MHKPOCXEM, MHKPO- M HAHOCHCTEM :
TexHUYeCKU# AHTTMUCKHM SBHIK B OONACTH HAHO- H MUKPOCHCTEMHOM
. TEXHHKH o
i TpeboBaHMS CHCTEMBI JKOJOTHYECKOTO MEHE[DKMEHT2 H  CHCTEMH |
_ MEHE/DKMEHTA IIPOH3BOICTBEHHOM 6€30MacHOCTH H 3JJ0POBbSI

) Hpyrue xapaxmpgcfpmh - ) :

e e

e e — e

3.5.3. TpynoBas ¢pysxuus

Apanramnus MoBeJEHIECKHX Moelei | VposeHs
HauMeHnoBaHMe | DIIEMEHTOB MHKPO3JIEKTPOMEXaHHUECKOM | Kon | E/03.7 | (noxyposen)
CHCTEMBI C y4eTOM (H3UICCKHX OrPaHHICHHH | | KBUHQHKALMT

] - - - . - B - - - - - 4

Ipoucxoxieiite Tpy0BOH Opurunain X ' 3auMCTBOBaHO M3 OpHMIMHANA ' l !
dyHxuEm ) - R s
Kon Pemcmaunormmﬁ
OpUIrMHaIa HOMEp
po¢ecCUOHAIBHOTO
CTaHzapTa
TpyZoBbIe HeHCTBHS KoppextupoBka MaTEeMaTHYECKHX Mozenei 3]IEMEHTOB |
MHKpOZ)J'IeKTpOMexaHI/ItICCKOI/I CHCTCMBI, npe06pa3y10mux <bn3nqecme
BCITAYINHEI

Pa3paGoTka MOBEIEHYECKOH MO/ HA OCHOBE MATEMATHUECKOMR MOJEIH C
HCIIOJIE30BaHMEM  BBICOKOYPOBHEBBIX ~ CHCTEM  aBTOMAaTH3HMPOBAHHOTO
TPOCKTHPOBAHMS __ e
 MozeTupoBaHH e, aHATH3 U KATUOPOBKA [I0BEICHUECKOH MOIEIH SIEMEHTOB |




. Heobxonumere ymenus

Hpyrue XapakTepuCTHKY

| KOHKPCTHOH TCXHOJIOI‘I/I‘-’ICCI(OI/I peaIn3anun

_HCCI€NOBaHus B obnacTu HaHOTEXHOJIOTHU

27

Mnxpoanempomexannqecxon CHCTCMBI
PaspabGotka ommcaHus IOBEJIEHUYECKAX MOJENEH OTHENbHBIX ysnoa

MUKPODJIEKTPOMEXAaHUYECKOH CHCTEMBI MW BCE€H CHCTEMBI B IIEJIOM, |
ONUCHIBAIOMUX (HYHKIIUH U BPEMEHHBIE COOTHOIIEHHS, C YIETOM IPHBSI3KH K
;
BEIMONHATE MOAENMPOBaHHE KOMIIOHEHTOB MnKpoaneKTpOMexaanecmx i
| CHCTEM ) S N ] ,
(I)OpMaJ'II/IBOBaTB IIOBEIEHYECKOE OIMHMCaHue KOMIIOHEHTOB |
| MHEKPOJJICKTPOMEXaHHYECKOH CHCTEMBI o
 Mcnonb30BaTh CpefcTBA MaTEMATHIECKOTO MonemngBaHmI o ‘

HpI/IMeHﬂTL MCTOJbI U KOMIIBIOTCPHEIE CUCTEMBI MOJCIIMPOBAHUA A aHaJmsa !

_MaTepHaJlOB M KOMIOHEHTOB HAHO- M MUKPOCHCTEMHOM TEXHHUKH N

HpHMCH}ITL COBPCMCHHBIC MCETOABI pacyera H aHalH3a HaHO- H!

_MHKpPOCHCTEM _

IIpOrHO3MpPOBaTh H3MEHEHHE CBOHCTB H XapaKTePHCTHK HAHOCTPYKTYD IIPH

_M3MCHCHHH BHEITHUX yCIIOBI/II/I 20178 BO3I(€I/ICTBI/II/I ” i

I/ICIIOJIB3OBaTB COBPEMCHHYIKO HAY4YHYIO TepMI/IHOJIOI‘I/IIO H OCHOBHBIC:
TCOPCTHYCCKHUE 7§ SKCIICPUMCHTAJIBHEBIC IoAXOAbI B NEPCOAOBHIX :

 HaIpaBJICHUAX HAHOTEXHOJIOTHH

ABanmu3upoBath o I/meHm(pnuupOBaTL HOBBIE 1'Ip06J'IeMBI " oGnacm;

Vcnions30BaTh METOHKH Da3spaGOTKH (DM3MKO-MATEMATHUECKHX MOZCIIEH
[POLECCOB, ABICHUH B 0O0BEKTOB B 00JIACTH HAHOTEXHOJIOTHH

Wcnone3oBaTh COBpeMEHHBIE NPOrPaMMHBIE CPENCTBA MOJEIHPOBAHHUS,
ONTHMAJBHOr0 MPOEKTHPOBAaHMS M KOHCTPYHPOBAHHS MAaTE€PHalOB H
KOMIOHEHTOB HAHO- X MUKDOCHCTEMHON TEXHMKHA

HCO6XO,J]I/IMLIC 3HaHHUA

DH3HKO-MATEMaTHIECKHE MOJIENH PASHONIIEKTPOHHBIX KOMIIOHEHTOB
OCHOBLI MHKPOCHCTEMHOM TEXHUKH
Il;aanKI/I 1 1peobpa3oBaTen q)nmqecmx BEJTHIHH
Marematndyeckuii aHanu3, JHHEHHas anredbpa u I[I/I(l)(i)epeHI.II/IaJILHBIe
JPABHCHAS =~ e

BBICOKOYpOBHEBLIe CPICTCMBI aBTOMaTHBPIPOBaHHOFO HpOSKTHpOBaHI/I}I u
MATCMAaTHICCKHE MAKEThI I

1
i
-

Mertons q)opMaJILHoro OIIHCAHHS KOMITOHEHTOB MHKpO- M HAHOCHCTEM
Metonpl pacuera M MoJeNHMpOBaHHS 6a30BBHIX KOMIOHEHTOB MHKPO- H |
HaHOCHUCTEM ] o i
Metonp! pacyeTa u MoAemHpoBaHKA 6a30BbIX IPOIECCOB IPH H3TOTOBJICHHUH
KOMIIOHEHTOB MHKPO- H HAHOCHCTEM 3 ;
Mexauudeckue MOZENM B JJIEKTPOMEXaHHKE, (PHU3MKO-MATEMAaTHIECKUE H .
MOP(OIIOr0-TONOIOTHYECKHE MOJETH 6a30BhIX HII€MEHTOB i
Texaudecknil aHIMHHCKMA S3HIK B OONACTH HAHO- ¥ MMKPOCHCTEMHOM
' TEXHHKH ) o B - ) ) |
‘Tpe6OBaHMS CHCTEMBI OKONOTMYECKOTO MEHEMKMEHTA H  CHCTEMBI '
MEHEJDKMEHTA IPOM3BOJCTBEHHOH 6€301IaCHOCTH H 3X0POBBS i
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3.5.4. Tpynosan pyHkous

§ KoHTpos cobmoenus TpeGoBanuii E | Vposers
HauMeHoBanve | TEXHHYECKOTO 3a/IaHMs Ha pa3paboTKy
| MEKPOOIIEKTPOMEXARIUECKOM CHCTEMBI | eempmanm
TIpoucxo CHHE BO N i ": o T - ; i i h
q)gﬂmnnm TPynOoBOH ‘ Opnrpman X | 3aMMCTBOBaHO W3 OPUTHHAIA |
- Kom Pemcrpauuomﬁ?xf‘z’fﬂ
OpHWIHHAIA HOMEp
IPodECCHOBATBHOIO
cTanjgapTa
TpynoBsle neiicTBHS KOHTpOJIB TeXHHYECKHX TpeOGOBAaHMH K pa3paGOTKe COCTABHBIX dactei -

| MEKPO3JIEKTPOMEXAHAYECKOM CHCTEMEBI M YCTPOMCTBA B LEIOM )
‘ HnaHHpOBaHne ¥ TIPOBEICHHE SKCIEPUMEHTOB B 00JIaCTH HAHOTEXHOJIOTHH,
~ 06paGoTKa M aHAJIU3 UX Pe3yIbTATOB S o }
O(bopMJIeHne pe3yJIbTaToB MCIBITAaHUH  [OBEIEHYECKOM  MOJENH |
, MEKPO3JIEKTPOMEXaHWYIECKOM CHCTEMBI HW/WIM €€ MaKeTa, OTpaXKaroImuX
. I COOTBETCTBHE TPEOOBaHHAM TEXHMIECKOTO 3a/IaHMs q
[ OgopmieHne pe3yIbTaToB HCIBITAaHUH [OpOTOTHIA |
% 'MHKPO3JIEKTPOMEXaHHIECKOH CHCTEMBI ‘

KoHTpoupoBaTh pa3paGoTKy METOIMHECKUX M HOPMATHBHEIX MaTEPHATIOB |
Il TEXHHUYECKOH JIOKyMEHTAIIMM
! AHaJIHSHpOBaTL NPEJIOKEHHS H MEPONPHUATHA II0 OCYNIECTBIICHHMIO |
: | pa3pabOTAHHEIX MPOEKTOB M IPOrPAMM ] (

: ITpoBouTEH TEXHHKO-3KOHOMHYECKHUH aHaM3 Mozene# |
| MHKPOQJIEKTPOMEXaHHIECKOM CHCTEMBL o
% . KoMiiekcHO 060CHOBBIBATE IIPHHEMAEMEIE H PEATH3YEMBIE PEIICHHS '
i [IlpuHUMAaTE pelIeHHs O BO3MOXHOCTH COKDAIICHHs IMKJIA BBINOJHCHHA |
| pabor 3 o

, Heo6xomumble 3HaHUS i ‘Tpe6oBaHHS K CONPOBOMTENEHON HOPMATHBHOM JIOKYMEHTAIMH
’ [ TpeGOBaHmI K O(I)OPMJIeHmo TEXHHYECKOH JIOKyMEHTalHH

 HeoOxonuMmbre yMeHUS

‘ HpaBpma BEIIIOJTHEHHSL qepTezKen COTJIACHO Tpe6013aHmIM e)mnon CHCTEMBI
| | KOHCTPYKTOPCKOM JOKyMCHTALUH _

ITexnnqecmn AHIIMAHCKAN 35K B OGJACTH HAHO- U MnKpocncreMHoﬁ
| TEXHHKH o ~ o o o
Tpe6osamm CHCTEMBI JKOJIOTHYECKOTO MEHEDKMEHTA ¥  CHCTEMbI
) . __ . | MeHeDKMeHTa IPOM3BOACTBEHHO (Ge30I1aCHOCTH ¥ 3/I0POBbS .
Jpyrue XapakTepaCTHKH | - . S
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3.6. O0o6menHas TpyaoBast pyHKIMsA

Pa3paboTka koMIuIekTa KOHCTPYKTOPCKOH U i v ;
. VpoBeHb
> K H p
HammeHoBanMe | TEXHMYECKOH JOKYMEHTAIIMH HA on | F ' BaTAbUKam | 7
MHUKPO3JIEKTPOMEXAHUIECKYIO CHCTEMY ! *
IlporcxoxneHne 0606menHo#t | ' | BaumcreoBamo W3 o o o
P A WCHHOR | Opurmman X ! ‘ ‘ !
TPYROBOH QyHKIMH G | opuruHamza L
Kon PeructpaumoHHslii
OpHUrHHAJa HOMEp
IpodecCHOHAIBHOTO
cTaHmapra
BozmoxHrie Benymuit nasxeHep-3IeKTPOHUK 110 pa3paboTKe KOHCTPYKTOPCKOR
HAaUMCHOBaHHS JOKYMEHTAUH

JoJDKHOCTeH, npodeccuit

TpeboBanus K
006pa30BaHHUIO ¥ 00YIEHHIO

Bricmiee o6pa3oBanue — MarucTparypa

TpeboBaHus K ONBITY
MPaKTHIECKO# paboTHI

He menee natu et Ha HHXXCHECPHO-TEXHUYICCKHUX JOJDKHOCTAX B objacTi
IIPOCKTHPOBAHUA MUKPO- U HAHODJICKTPOHHBIX YCTPOI’ICTB

Oco0kle ycitoBus AOIMyCKa
K pabote

ITpoxoxzaenue 00sA3aTENBHBIX NPEABAPHTENBHBIX (IIPU HOCTYIUICHHH HA
paboTy) U NePHOINIECKHX METUIMHCKIX OCMOTPOB (0bcnenoBanmit), a
TaKKe BHEOUSPEAHBIX MEJUIMHCKIX OCMOTPOB (00CIeIoBaHNi) B OPSIAKE,
YCTaHOBJIEHHOM 3aKOHOJATenbCcTBOM Poccuiickoit denepanuu
HBCcTpyKTaX 1o oxpaHe Tpyaa

Jpyrue xapakrepuCTHKH

JononuurenbHble IpodecCHOHANbHBIE TPOTPAMMEI — IPOIPAMMBI
IOBBIMICHHS KBAJINQUKAIMHY 110 IPOQHITIO A TENHHOCTH

JIonOTHUTENIBHBIE XapaKTEPHCTHKH

H HaumeHoBaHme 6a30BOM I'pyINE], XOJDKHOCTH
auMEHOBAHHE TOKYMEHTA Kon
O GRS I 1. _(npodeccun) mu cnenpaNBHOCTH |
OK3 2152 WmxeHephI-31eKTPOHUKH
EKC - Benymuii nmxeHep
OKILATP 22824 Wmxesep-nporpaMMUCT N
22827 HmKeHep-TPOSKTHPOBIIK _ I o
22864 HHxeHep-2IeKTPOHUK
OKCO 210100 ONEKTPOHMKA M MUKPOIJIEKTPOHHUKA
210108 MuxpocucTeMHas TEXHUKA
210600 | HanoTrexHonorus
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3.6.1. TpynoBas pyHxmus

Opraauszanus pa3pabOTKH TEXHUIECKHX Vposens i {

Hamvenosauue ONHCaHui Ha OTACIbHBIC (YHKIIMOHAIbHEIE Kon | F/01.7 | (momypoBens) | 7
6JI0KH MEKPO2JIEKTPOMEXaHHYECKOH CHCTEMEI | ksampmemm | [
l‘i)lggllfzzzmﬂeﬂue TpyROBOH l Opurunan X ‘ 3aMMCTBOBAHO H3 OPHIHHAJIA g ; ;
o T " Kon | PernmctpalmoHHBIH

opurHHaia HOMep

podecCUHOHATBHOIO

cTangmapTa
TpynoBsie neicTBHS PYKOBOI[CTBO pa3pa6oncon OIMCAHHS OJIOK-CXEMBI, ycnomm
f (bYHKOIHOHHPOBAHUS " BPEMEHHBIX JirarpaMm paboTH |
| MEKPO9JIEKTPOMEXaHHYECKOM CHCTEMBI ) 4
, Opranuzanus pa3paboTku OIHCaHUs 6110K-CXEMBI, yCIIOBHIt

| YHKUMOHMPOBaHUS W BPEMEHHBIX JMarpamMM paGoThl OTAENBHBIX Y3JIOB
| MEKPOJIEKTPOMEXAHUIECKOH CHCTEMEI ;

Oprannaaunx pa3paboTku npezmoxcemm 10 TEXHHYECKOH peamzlsannn;

| IIpoBenenne pa6ort " mo COCTABIIECHHIO OTHCAHHS
| MHKPOSJIEKTPOMEXaHHIECKOTO YyCTpOHCTBa, MONrOTOBKa ONHCAHUI H
. Ha3HAYEHHS UCIOJIB30BAHHS MUKPOCHCTEMEI
‘ Pa3pa60T1<a Da3NeNOB OMMCAHMS NOBENEHUECKMX MOJENEH OTHENbHBIX |
| 4YBCTBHTENBHBIX Y3JI0B M BCEll MHKDO3JIEKTPOMEXAHMYECKOH CHCTEMEI B
| LIETIOM, ONMCHIBAIONIEX (QYHKIMH M BpEMEHHBIE COOTHOIIEHHS, 6€3 OPUBA3KH |
) ) ' K KOHKPETHOH TEXHOJOTMIECKOH peal3aiyu :
HeobxomuMsele yMeHHS ' PaGorars c TEXHUYIECKOH JOKyMEHTanueH OIIMCaHUA
i MHKpPO3JIEKTPOMEXaHHIECKOH CHCTEMBI B
HaxonuTe NpoeKkTHy:0 HHGOpMAUHIO Y3JI0B MHKPO3JIEKTPOMEXaHHYECKOH .
CHCTEMBI, HEOOXOAUMYIO IJIs1 QOPMHPOBAHHUS JOKYMEHTALH
i [IppMeHATh TpeOOBaHUS 3aKOHOAATENHHBIX M HOPMATHBHEIX JOKYMEHTOB 110
. IPO(ITO ESTENBHOCTH N 1
| Micmons30BaTh  HOPMBI  CTAHJAPTH3ALMH, METPOJOTHH, YHUGHKALWH,
| ABTOMaTH3HPOBAHHOIO IIPOEKTHPOBAHMS o ] o
| Acnone30BaTh  HOPMBI ~ TCXHHYECKHX, JKOHOMHYECKHX  TPEGOBAHHI,
; IpeNbIBIAEMBIX K AESITENEHOCTH i
Haxozm'rb U UCTIONB30BaTh Tpe6013amm CHCTCMBI MeHeHKMEHTa KadecTBa |
' Vicnone3osats KOMIIBIOTEPHYIO TEXHHMKY, THIOBbIE OQHCHBIE IIPOTrPaMMBIL, !
| AH(OPMAIIOHHO-TENEKOMMYHHUKAIMOHHYIO CeTh «VIHTEpHET» ‘
' McrioNns30BaTh CIEMHANBHOE IPOTrPaMMHOE OBECTICYEHHE VIS Pa3paboTKH |
| IPOEKTHON M KOHCTPYKTOPCKOM JIOKYMEHTAIH
| Pa3paGaTEIBaTh METOMUYECKHE ¥ HOPMATHBHBIC MATEPHAIbl, TEXHHUECKYIO
TOKYMEHTAIIHIO o |
Pa3paGaTsiBaTh NpPEVIOKEHHS H MEPONPHATHS II0 OCYIIECTBICHHIO 1

s v s it s '

- Heob6xonuMble 3HaHUS O6nacTu npnmeHeHnn # 0COGEHHOCTH HCIIOJIb30BAHHS ycrponcna Ha OCHOBE |

| MHKPO- ¥ HAHOCHCTEMHOH TEXHUKH :
Tpe60BaHKSI 3aKOHOJATEIbHBIX U HOpMaTI/IBHBIX II;OK)’MGHTOB 1o npodpnmo §
JEATETIBHOCTH |

TpeGoBarus K 0hOPMICHHIO Texnnqecxon  NOKyMEHTAallUH i

N VU RO |
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Tpe603amm eIMHOM CHCTCMLI KOHC'ijyKTopcKon noxymenraunn )
x IIpaBmia BHIIOJHEHUS YepTEeXeH COINIacHO TpeOOBAaHHAM €IMHOM CHCTEMBHI :
[_ISQHETPYKTOP_QKPH AOKyMEHTauuu = = e e .
. Mexxaynaposaas CTaHJApTU3ALHSA B OONACTH  ABTOMATH3AIHH ;
| IPOEKTHPOBAHHs MUKPOCHCTEM l
. TeXHUYeCKMi AHTIMHCKEHA S3BIK B OONACTH HAHO- H MPIKpOCI/ICTeMHOIrI
;__T‘?’QHHKI’I e e
Tpe6OBaHH;1 CHCTEMBI  SKOJIOTHUECKOTO MEHE[KMEHTa | CI/ICTeMBI
— _ _ __ __. MeHeIXMeHTa POU3BOJICTBEHHO 6€30aCHOCTH H 30POBbS )
JIpyrue XapaKTepuCTHKE | - §

|

3.6.2. TpynoBasi pyHKIust

PYKOBOI[CTBO pa3pa60TKon Tpe6yeM0ro , VpoBeHs
Haumenosanue | KOMIUIEKTA TEXHHYECKHX JOKYMEHTOB Ha Kon | F/02.7 i (moxypoBeHS)
| MHKPO3JIEKTPOMEXAHHIECKYIO CHCTEMY | KBanHUKALHH
r‘-“‘—‘“"'——“"m"“”"“"""“‘7""'""‘““"“" T T ST e s e mmwowmw . m Sm e D e e ‘“‘
IpoucxoxxaoeHne BOH ; -
P A TPyHO i OpuraHan X ' 3auMCTBOBAHO M3 OpUTHHANA
dyHKIIMH PO . - ) ) B !
Koxn PeructpauposHeIi
OpHruHajia HOMEDP
npodeccroHanbHOTO
CTaHaapTa
Tpynossie meiicTBaA ' Oprannzanus pa3paboTKu OIHCaHU 6JI0K-CXEMBI, YCIIOBHI
i (YyHKIMOHMPOBAHU U BPEMEHHBIX auarpaMm paboTHI

. MHKPOJJICKTPOMEXAHHIECKOR CHCTEMBI ]
Pa3pa60TKa ONHCAHHS ONOK-CXeMbl, YCIOBHH (DYHKIMOHHPOBAHMS M
| BpEMEHHBIX IyarpamMm paboThI OTIENbHBIX y3JI0B
| MnKpoaneKTpomexaHqucxon CHCTEMBI 3
 Hoarotoska PE/VIOKEHHH 10 KOHCTPYKTHBHOH pEAlH3allMH  Y3IOB
t MHKPOIJIEKTPOMEXaHHIECKOH CHCTEMBI 5
. Oprammsanusi  paspabOTKM  ONHCAHHS  MHKDPOIIEKTPOMEXaHHIECKOTO
| yCTpOiCTBa ) |
' PyKOBOACTBO  MOATOTOBKOH  KOMILIEKT2 TEXHHYECKHX JIOKYMEHTOB,
| OIMCaHus ¥ Ha3HAYEHHUS HCIIONIb30BaHUA MUKPOCHCTEMBI
| PazpaboTka OIIMCaHUA ITOBEZICHIECKUX Mojenei OTZAENbHBIX |
| TyBCTBUTENBHBIX Y3M0B M BCEH MUKPOIIEKTPOMEXaHHICCKOMH CHCTEMSBI,
{onncsmalomnx GyHKIMH ¥ BpeMEHHBIE COOTHOWICHHA O€3 IpPHBI3KH K .
| KOHKPETHO! TEXHOJIOTHIECKOH pean3aluu
IPa3pa6oma PeKOMeHJAIKH [0 METOJUKE TECTHPOBAHHS H  ONHCAHHS
| HabopoB (YHKUMOHATBHBIX TECTOB, HEOOXOAMMBIX MJII BEpHQHKALUH
IMHI_(poaJleK"_rpOMexa};gqec;goﬁ cucteMel o
Pa6orath c TEXHUYECKOH JIOKyMeHTauuei OmHCaHHUA |
| MHKPO3JIEKTPOMEXaHUIECKOH CHCTEMBI
Haxomuth IPOEKTHYIO MH(pOPMALHIO, HEOGXOTUMYIO U1 (POPMHPOBAHMS
 JOKYMEHTallUd o
TIpuMeHsTS TPEGOBAHMS 3aKOHOIATETbHEIX H HOPMATHBHBIX JOKYMEHTOB II0
_OpoQumo geATeNpHOCTH o ) )
i Mcronp30BaTh HOPMBI  CTAHJAPTU3AIUH, METPOJIOTMH, yHH(UKauuu,
| aBTOMaTHU3MPOBAHHOTO IPOEKTHPOBAHHS

Heob6xouMele yMeHHS
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t Ucmonb30BaTh HOPMBI TCXHI/I‘ICCKI/IX 9KOHOMHYCCKHX TpC6OBaHI/II71,
! _IpEABABIBIEMBIX K ACATCIIBHOCTH !

Haxomm, ¥ YICIIOJIb30BaTh TpeﬁoBaHm CI/ICTCMBI MeHe;mcmeHTa Ka‘IeCTBa
 Mcrons30Bath KOMIIBIOTEPHYIO TEXHHKY, THIIOBEIE O(QHCHBIE POrPaMMEI,
. AE(OPMAIHOHHO-TENICKOMMYHUKALMOHHYIO CeTh «THTepHEeT) !

I/ICIIOJIBBOBaTB CHeIHATHHOE MPOrPaMMHOE OGECIIeUeHHE Ui paspaboTKH .
_ POEKTHON ¥ KOHCTPYKTOPCKOM JOKYMEHTAHH N

P O

PazpabatsiBaTh METOAMYECKHE M HOPMATHBHEIE MaTepnanLI TEXHHYECKYIO

JOKYMEHTAIHIO, a TAalOKe MPEIUIOKECHNS U MEPOIIPUSTHS 110 OCYIIECTBICHHIO

| paspaboTaHHBIX IPOEKTOB H IIPOrPaMM -

Heo6XoauMEIe 3HAHAS | TpeGoBanus 3aKOHOAATENBHEIX U HOPMAaTHBHBIX I[OKYMCHTOB 0 npoq)nmo
{ AEATEILHOCTH o o

] | TpeGoBaHus K O(POPMJICHPHO Texmmecxon ,uorcyMeHTanHH ) o

| TpeGoBaHMs €IUHONU CHCTEMBI KOHCTPYKTOPCKOH z[o_ymeHTaunn ~ |

: HpaBmIa BI)IHOJIHCHI/I)I ‘IepTexcen corjraCHoO Tp66OBaHIfISIM €IMHON CHCTEMBI ;

e

Tpe6OBaHHﬂ Texnnqecxon u HOpMaTI/IBHOI/I JOKyMEHTAlLUH ,

; OG6iacTi mpEMEHEHHA H 0COOCHHOCTH HCIIOIB30BAHUS YCTPOKCTB HA OCHOBE |

| MEKPO- ¥ HAHOCHCTEMHOM TEXHHKA ~ )

: MemyHaponHaﬂ CTaHnaansannx B  objacTH  aBTOMAaTH3alMH *

| IPOEKTHPOBAHHS MHKPOCHUCTEM

; TexHudeckuil aHTTMHCKEN S3BIK B OGNACTH HAHO- M MHKPOCHCTEMHOM |

. TEXHAKA ) :
' Tpe6oBaHHs CHCTEMBI OKOJOTHYECKOrO MEHEKMEHTA M  CHCTEMBI

| ] ) ; MEHEDKMEHTa POU3BOJCTBEHHOM 6€30IaCHOCTH U 310POBB =
Jlpyrue XapakTepuCTHKH | -

3.6.3. TpynoBasi pyHKIHs

OCYIIICCTBJICHI/IG IOJArOTOBKH KOMMCPYCCKOI'O v {
OBEHb
HOHAJILHOI'O OITHUCaHN, HHC 15148 P :
HaumMeHoBaHUE Gy i TpyKtt Kon | F/03.7 | (nomypoBeHs) ! 7
10 TUIIOBOMY I/ICHOJILBOBaHI/I‘I’O KBanMpuKaIAN |
MHKPOQJICKTPOMEXaHUICCKOM CUCTEMBI !
[Mpoucxoxaenue OBO | , ! '
P A TPYA | Opwrusain X ! 3auMCTBOBAHO M3 OpUTHHANIA |
byHim L n o ! ) ,
Kon PeructpauyoHHbIi
opHuriHaa HOMeEp
npo¢eccHOHANBHOTO
CTaHmapTa
TpynoBsie neiicTBHA | OpraHH3a11H51 IHOArOTOBKH HHCTPYKIHH IIO THHOBOMy IIPUMEHEHHIO

§ 'MHKPO3JICKTPOMEXaHUYECKOH CHCTEMBI o ) ) |
. PykoBozcTBo  paspaboTkoli METOOMK MO  ONpeleseHHio  obiacteit -
, 6ezomacHo paboTE MEKPOIIEKTPOMEXaHHIECKOH CHCTEMBI :
HnaanOBaHne ¥ KOOpAWHAIMSA pa3pabOTKd TUIOBBIX CXeM BKJIOUEHHS |
| (cnocoGOB HCIIOJIb30BAHMS) MHKPOIJIEKTPOMEXaHUIECKOH CHCTEMBI M HX '
XapaKTEPUCTHK e o o

i

- 4
Heobxomumele yMeHHs VICTIoNb30BaTh KOMIBIOTEPHYIO TEXHHKY, THIIOBbIE OQHCHEIE MPOTPAMMEL |
HH(pOPMAIMOHHO-TEIIEKOMMYHHKAIIMOHHYIO ceTh «HTEpHET) |

| Acnons30BaTh CIEMHATLHOE NPOTPaMMHOE 0GeCTiedeH e Ui PaspaGoTKH |,
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| IIPOEKTHOM H KOHCTPYKTOPCKOM JOKYMEHTAIH] :
| PaspaGarThiBaTh METONMYECKHE H HOPMATHBHBIE MATEPHAITBI, TEXHHUECKYIO
| AOKYMEHTAIHIO, & TAIOKE IPEUIOKEHH i MEPOIPHATHS IO OCYIIECTBICHHIO
| pa3pabOTaHHBIX IPOEKTOB ¥ [IPOTPaMM Y
TIpOBOJHTS  TEXHHKO-3KOHOMHYECKHM aHATH3 BO3MOXHBIX  YCIIOBHIH |
i IpUMEHEeHHs MHKPOAJIEKTPOMEXaHHIECKON CHCTEMEI
HeoGXOuMBbie 3HAHHS | Tpe6OBaHn51 3aKOHOJATENBHBIX W HOPMATHBHBIX JOKYMEHTOB IO TIPO(HIIO |
| IEATEHHOCTH e o
- TpeGosanns k - 0hOPMITEHHIO TEXHIIECKOR IOKYMEHTAIMH

. TpeGOBaHUS ¢IMHOM CHCTEMBI KOHCTPYKTOPCKOM JOKYMEHTaI|uH L
| [TpaBHIIa BEIIONHEHHS YepTeXel COMIAcHO TPeOOBAHHMAM €IMHOM CHCTEMBI | !
' KOHCTPYKTOPCKOM IOKYMEHTamuu
| TpeGoBaHus TeXHIIECKOH HOPMATHBHOM JOKYMEHTAIIMH ) !

| OCHOBBI MEKPOCHCTEMHO#H TEXHUKH
. OCHOBEI aHATIOTOBO#M M MH(bPOBOM TEXHHKH H CXEMOTEXHHKH
f TIpuMeHeH e MUKPOIIEKTPOMEXAHMUECKHX CHCTEM H TPeOOBAHMM K HEM -
 TeXHWYeCKHN AHTIMACKMA S3BIK B OONACTH HAHO- H MPIKpOCHCTeMHOH :
EXHHKH

i
|
|
=
i Tpe60BaHI/I$I CI/ICTCMLI 3KOJIOFrHYCCKOr'o MCHC,Z[}KMGHTa I/I CI/ICTCMLI i
=1
P

o e o s e ot st

MEHEDKMCHTA IPOM3BONICTBCHHON 030MAaCHOCTH U 310POBRSL |

I{pyme xapaKTepHchH

i
i
H
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IV. CBeneHnust 06 opraHu3anusx — pa3paéoT4nkax npo¢ecCHOHAIBHOIO CTAHAAPTA

4.1. OTBeTcTBEHHAN OPraHU3ANHA~-PA3PAOOTIHK

Qonn nHPacTpyKTypHBIX H 00pa3oBatenbHbIX nporpamm (POCHAHO), ropog MockBa

I'enepanpHbIil gUpexTOp

CBunapeHko AHapeii 'eHHapeBAY

4.2. HaumMeHOBaHHusI 0PraHU3aNHii-pa3padoTINKOB

1

OGHTIHei)OECIfiI:/i—CKO"E 06 beUHEH e pabotonareneit «PocCHUCKHH COIO3 IPOMBIIUIEHHUKOB H
IpeAnpHHAMaTeNeH», ropos Mocka ) ;
AHO «HanuoHanbHOE areHTCTBO Pa3sBUTHA KBATU(HKAIUI, ropox MockBa '
AQ «3enenorpa/ickuii HAHOTEXHOJIOTHIECKHH IEHTPY, Topo] Mocksa ) )

AO «HUVIMD u Muxkpon», ropog Mocksa ) _
AO «IIKK «Munanapy», ropox Mocksa } o
AO «Poccuiickas JIeKTpoHHKaY», ropo] Mocksa

N NN R W N

OI'AOY BO «HamuoHanbHBI HCCIENOBATENbCKHNA YHHBepCHTET «MOCKOBCKHM HHCTHTYT
9NEKTPOHHOH TeXHHKI, ropox Mocksa e e e e e
DPI'AQOY BIIO «Cankr-IletepOyprckuifi rocyAapCTBEHHEBIM IEKTPOTEXHUYESCKHM YHHUBEPCHTET
«JIOTW» um. B. H. Yisanosa (Jlenuna)», ropox Caukt-IlerepGypr )
OI'BY «Hayuno-uccnenoBaTenbCkuit HMHCTUTYT TpyAa H COMHANBHOTO CTPAaXOBAaHHA», TI'OPOX
Mockaa

®I'bY «Hay4yno-npomn3BoAcTBeHHbI KoMmiuieke «TexHomormdeckuit uentpy MHWUIT», ropox

| Mocksa

! O6mepoccuiickiii KITacCHpUKATOp 3aHATHA.

2 O6mepoccuiickuii KtaccuPUKaTop BUAOB SKOHOMIIECKOH AEATENBHOCTH.

? Tpuxas Munsapasconpassutia Poccuu ot 12 ampens 2011 r. Ne 302u «O6 yTBEepKAeHHH mepevHed BpeIHHIX ¥ (M)
ONaCHBIX MPOM3BOJACTBEHHEIX (paKTOPOB M paboT, IPH BHIOJHEHAM KOTOPHIX MPOBOIATCS 00s3aTeNbHbIe NpeaBapuTebHbIE U
NEPHOANYIECKHE MEIUIMHCKHE OCMOTphI (oOcnenoBaHuA), W IlopsAnxa mpoBeneHHS OGA3aTENBHBIX NPEABAPUTENLHBIX H
TIEPHOIMIECKUX MEIUMIMHCKMX OCMOTpoB (o6cnenoBaHuii) paGOTHHKOB, 3aHATHIX Ha TSKeNbIX paboTax M Ha paGorax ¢
BpEAHLIMH W (MNM) ONAcHLIMM YCIOBHAMH Tpyda» (3apeructpupoBan MumioctoM Poccum 21 okrsbps 2011 r.,
perucTpauMoHHeld Ne 22111), ¢ M3MeHEeHUIMH, BHECEHHBIMH NpukasamMu Mumnsapasa Poccun ot 15 mas 2013 r. Ne 296u
(3apeructpupoBan MumioctoM Poccuu 3 mrona 2013 r., perucrpaumonssiii Ne 28970) u ot 5 nexabps 2014 r. Ne 801g,
3aperucTpuposad MusioctoM Poccuu 3 deBpans 2015 r., peructpanponssiit Ne 35848.

* Ipukas Pocrexmanzopa ot 29 sHBapsa 2007 r. Ne 37 «O mopsake MOATOTOBKH M aTTeCTAUMH PaGOTHUKOB OpraHM3allMii,

noaH

an30pHBIX PepepanbHON CiyxGe M0 KOTOTHIECKOMY, TEXHOJOTHIECKOMY M aTOMHOMY Haa3opy» (3aperHCTpHpPOBaH

Mpumroctom Poccuu 22 mapta 2007 r., peructpammosHslii Ne 9133), ¢ H3MeHEHMAMHE, BHECEHHBIME NpHUKa3aMu PocrexHanzopa

oT 5

mona 2007 r. Ne 450 (3apeructpupoBan Musiocrom Poccuu 23 moma 2007 r., perucTpaumoHHbiH Ne 9881),

or 27 aerycra 2010 r. Ne823 (3apeructpupoBad  MuntoctoM Poccun 7 centsa6ps 2010 r., peructpammonssiii Ne 18370), ot
15 nexabps 2011 r. Ne 714 (3aperucrpupopa Mumroctom Poccun 8 ¢espans 2012 .,  perucrpauuoHHslil Ne 23166), ot
19 nexabps 2012 r. Ne 739 (3apeructpupoBan Mumoctom Poccuu 5 anpens 2013 r., peructpauponssiii Ne 28002), or
6 nexabpa2013 r. Ne 591 (3apermcrpupoBad Muptocrom Poccun 14 mapra 2014 r., peructpammonssii Ne 31601), ot
30 mons 2015 r. Ne 251 (3apeructpuposan MuntoctoM Poccun 27 mons 2015 r., peructpanrosHsiit Ne 38208).

> E nusbiit KBATH(UKAIMOHHEIH CIIPABOYHUK JOIDKHOCTEN PYKOBOJUTENEH, CHELMATUCTOR M APYTHX CITyXKaIIUX.

6 OO6wepoccuiicknii knaccudukarop npodeccuit pabourx, TOIHKHOCTEH CITyXAlUX U TApHPHLIX paspALOB.

7 O6mepoccuiickmit KIIaCCH(UKaTOp CHELHATEHOCTEH 110 06Gpa3oBaHMIO.



