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NMPOrPAMMA BCTYNUTE/NIbHbIX Mcnbﬁmu
B MATUCTPATYPY NO HANPABJ/IEHUIO NOArOTOBKMU
11.04.03 KOHCTPYUPOBAHUE U TEXHOIOTUA INEKTPOHHbIX CPEACTB B
2024rony

1. KonerpynpoBanue 3/1eKTPOHHBIX CPEICTB

1.1. Opranusanms NpoeKTHPOBAHHUS JIIEKTPOHHBIX CPE/ICTB D0).

Texnugeckas roxymenranmus.

Oranmbl  pa3pabOTKH  2JIGKTPOHHOM — ammaparypbl.  Texuuueckas JIokyMeHTanus.  CxemHas
AokyMmenTanus. IToxasarenmu koncrpyknuu DC.

1.2. Venosus skciutyaranuy 1 uX BIMsSHAE Ha KOHCTPYKIMIO YCTPOHCTB TEJICKOMMY HUKAI[HIA.
Bremmnue ¢akropsl, Bimstomue Ha padorocnocobnocts DC. OO6BEKTHI ycranoBkn DC u ux
XapakTepuCTUKU. TpeboBanus, npeabspisempie K Konctpykimu JC.

1.3. KoncrpyupoBanue 31eMeHTOB, y3710B 1 ycTpoiicTs DC.

Monyibabiit  npunIMI  KOHCTpyHpOBaHus. KOHCTPYKTHMBHAS HEpPApXWsl JIEMEHTOB, y3JI0B U
ycrpoictB. Cranjaprusalus IpH MOJYJIBHOM KOHCTPyMpoBaHMM. MOJy/lH HYJIEBOrO yPOBHS.
MiuxkpocGopku. Moty niepBoro ypoBHs. Moty BTOPoro yposmHs. Mojtyiiu TpeThero YPOBHSI.
Pampl.

1.4. Obecneuenue HayiexHOI pabGoTHI KOHCTpYKIHU JC.

3aumTa KOHCTPYKIMH OT MEXaHWYECKHX Bo3jeHcTBuil. 3ammra DC OT BO3JCHCTBHS BIAXKHOCTH.
amura ot Bo3zekicTBus bUH. ['epMerusanms DC. 3ammra oT TeMIepaTypHBIX BO3eHCTBHIA. 3amuTa
KOHCTPYKIIMH OT Bo3JieiicTBHs moMex. Hajexuocts koncTpykiuu JC.

1.5. Dnexrpuueckue coeunenus B JOC.

Buuiel anexrpuueckux coequnenuit B DC. Koncrpyknun curnansubix JII1. Bojgokonno-onruueckue
JIII. Koncrpywposanue ymuuii snekrponuranus. KOHCTpYHpOBaHHE 3a3¢MIICHHS. DJICKTPHYCCKHC
KOHTaKThI B DC.

1.6. Dprouzaiin OC.



XapakTeprcTHKa 4eJI0BeKa-0IepaTopa Kak 3BeHa B €/[MHOI CHCTEME desIoBeK-MamuHa. Opranmsanus
pabodero mecra npu sxcrtyatamun IC. [IpoektrpoBanue SproHOMUYHEIX Y35I0B U ycTpoiict DC.

OcHOBBI Xy 10)KeCTBEHHOT0 TipoekTupoBanus JC.

2. TexHO0JIOTHSI 2JIEKTPOHHBIX CPEICTB

2.1. OcHOBBI IPOEKTUPOBAHHS TEXHOJIOTHYECKHUX IIPOLECCOB B Ipou3BoicTe DC.

OcHoBHbIE TOHATHS. BHIBI TEXHOIOTHYECKHUX MPOLECCOB. TE€XHOIOrMYECKHE IPOIECCH M Ka4eCTBO
9C. KauectBo nosepxHocTH jaetajeit. [I[poM3BOAMTENILHOCTL TPy/Ja B HOPMBI IITYYHOTO BPEMCHH.
Texnonornueckas cebecroumoctbh. BpiGop Haubosiee oskonommunoro sapuanta TII 1m0
ce0eCTOMMOCTH.

2.2. TexXHOJIOTr sl U3rOTOBIICHUS MHKPOCXEM.

OOmwe cBeileHHs 0 MUKPOCXEMax M TEXHOJOI'MH UX M3rOTOBJIECHHUs. M3roToBIICHHE MOHOKpUCTAILIA
HOJIyITPOBOJITHMKOBOIO Marepuayia. Pe3ka MOHOKpHCTa/UIa M TOJY4YCHHME IUIACTHH. M3roromiieHue
(poromabionos. IlonynpoBOHUKOBEIE MHKPOCXeMBI. JIErMpoBaHHE METOJOM —TEPMHYECKOH
mapdysun  npumeceit. JlermpoBanue METOJOM HOHHOM WMIuanTaiuu. IIpoekTHpoBanue
IOJTyIIPOBOJHUKOBEIX pe3ucTopoB B MMC. ®oromurorpadus. Pacder Tomosiornyeckux pa3smepos
obmacreit TpaHsucropa. OcaxJIeHHE TOHKHX IUICHOK B BakyyMme. TOHKOIUICHOYHBIE PE3HCTOPHI.
OCHOBBI TOJICTOIUICHOYHOH TexHOJoruk. KomMyTanuoHHble IUlaThl MHKpocbopok. Kperuienue
IIOJUIOKEK U KPUCTAIUIOB. DJIEKTpUYeCKUi MOHTaX KpucTtaiuioB MMC Ha KOMMYTaIlMOHHBIX IUIaTax
MHKpPOCOOPOK. I'epMeTH3aIns MUKPOCXeM B MHKPOCOOPOK.

2.3. IleyaTHble mIATHL

O6mme cBejeHus 0 Ne4aTHBIX IUIataXx. Marepuall nedaTHbIX IUiar. V3roToBlieHHE OPUIMHAJIOB M
¢poromabioHoB. TexHONOrHYECKHE IPONECCH M3rOTOBJICHMS IleYaTHBIX Iu1ar. OCHOBHBIC
TEXHOJIOTUYECKHUE TAIBI B IPOU3BOJICTBE [I€YATHBIX IUIAT.

2.4. Metonpl 06paboTku U popMooOpa3zoBaHust MATEPHAIIOB IpH Ipor3BoicTBE DC.

O6paborka pesanueMm jerayieit DC. Usrorosiienue jgeranicii DC MerojoM JimThs. M3rorosieHue
nerajedi OC  xonopHod mramioBkoi. M3roroBienuwe jeraneir w3 1uiactmace Juis  OC.
DneKTpoU3nIECKUE U ITEKTPOXUMHUYECKHUE METO Bl 00pabOTKHU JIeTaICH.

2.5. Cbopka u monTax IC.

C6opouno-MoHTaXHBIe orepanud. COOpka M MOHT@X MOJyJICH IEpBOro ypoBHs. TexHosorus
MOHTaXa 00BbEMHBIX y3710B. Pa3merienue jieHTO9HBIX TpoBOIOB B DC.

2.6. PerynupoBka, HacTpoiika, KOHTPOJIb ¥ UctbITanust JC.

TexHonoruyeckue onepanuu peryjJupoBkd u HacTpoiiku. Kourtposs u jmarsocruka DC. Bujsl

HeucnpasHoctedt DC n ux ycrpanenue. Mcnbrranus 9C.



3. Vupasienue kadecrsom IC

3.1. CratucTuyecKkue METOIbl aHaln3a KauecTna.

Meroasl paccnauBauus. Jlmarpamma pasopoca. Jluarpamma Ilapero. IIpudmHHO-ClI/ICTBEHHAS
Jarpamma.

3.2. CraTucTHUECKHE METO/IBI OlleHKH KadecTBa DC.

BHIGOp OIEHOK IeHEpPaIbHBIX XapakTepucTHK. OnpejiesicHHe JIOBEPHTEIBHBIX HHTEPBAIOB OLCHOK
reHepaNBbHBIX XapakTepucThK. OICHKA FeHepabHOM cpejHei M(X) ¢ OMOIIBIO CPEIHEro 3HAICHMS
BbIOOpKH. OlleHKa T'eHEepaJbHOW XapaKTEPUCTHKH PACCCHBAHUA 0 C IOMOIIBIO BBIOOPOYHBIX
XapakTepucTuK pacceuBanus. Omnpejenenue o0bema BBIOOPKH JUIs  OICHKH  TCHCPaJIbHBIX
XapaKTePUCTHUK C 3aJaHHON TOYHOCTBIO.

3.3. AHaJIM3 KA4eCcTBA TEXHOJIOTMYECKOI0 Ipoliecca IIPOU3BOJICTBA DJICKTPOHHBIX CPE/ICTB.

Bri6op MEGOPMATHBHBIX I1apaMeTpoB KauecTBa. OCHOBHBIC HOHATHS O TOYHOCTH U CTaOMILHOCTH
TEXHOJOTMYECKOro IIporecca. 1eopeTHuecKHe 3aKOHBI — PaclpeNeICHHs  [IPOU3BOJICTBCHHBIX
TIOrPEMIHOCTEH. AHAIN3 KayecTBa TEXHOJOIMYECKOIro IIpoIlecca IPOU3BOJICTBA DC mo KpuTepusMm
TOYHOCTH ¥ CTaOMJIBHOCTH. I[IpUMEHEHHE TEOPETHYCCKOM CyMMBI JUIS aHaIM3a TI'PaJMCHTHBIX
norpemuocteir B mpomssopctee IC. OnepanOHHO-TEXHOJIOIUYCCKHE JIONYCKH M TOMHOCTD
M3MEPUTENBHBIX CPEJICTB KOHTPOJIS Ka4ecTBa.

3.4. CTaTUCTHYECKUH KOHTPOJb KadyecTBA TEXHOJOMMYECKOrO IIpoIecca IpOU3BOJCTBA xX »
[IOMOIIBIO0 KOHTPOJIBHBIX KapT.

BB CTATHCTHYECKOTO KOHTPOJIS. |'PAHHIIBI pery IMPOBAHMS JUI KOHTPOJIBHBIX KapT. KOHTpOJIbHbIC
KapThl JUIA KOJMYECTBEHHBIX MNpPHU3HAKOB. KOHTPOIBHBIC KapThl /UL KadCCTBCHHBIX IPU3IHAKOB.
Kputepuu HapyIICHHH TEXHOJIOTHYECKOIo Ipolecca IpH BBIOOpOYHOM KOHTpOJE. KOHTpPOJIB
TEXHOJIOTHIECKOTO MPOIIECCa [P aCCHMETPUYHOM PaCIpe/IeICHUH KOHTPOJIMPYEMBIX 11apaMCETPOB.
3.5. OnepalMoHHbIHA KOHTPOJIb KadecTsa B Texnosornu JC.

O6mue cBejeHns 06 oneparMOHHOM KOHTpoje. KOHTpob meYaTHbIX IUIAT. MeToJibl ¥ CpeCcTBa
OIIEPAIOHHOI0 KOHTPOJISl B TEXHOJIOTHH MHUKPOCOOPOK X MHKPOCXEM. IIpuMeHEeHHE TECT-CTPYKTYP

IIpY OIeparioOHHOM KOHTPOJIC Ka4cCTBaA.



4. UcnbITaHus 3JIEKTPOHHBIX CPEJICTB

4.1. Ucnprtanus kak ocHOBHas popma KoHTpoist DC.

IIporpamMma ucnbITanuit. MeTOMKY UCTIBITAHMIA. PeXXUMBI HCIILITAHMIA.

4.2. IlpuemMo-cllaTO4HBIC HCIIBITAHHMSI.

Cocras u 1oce10BaTeIbHOCTD UCTIBITAHHIA.

4.3. IlepuoinyecKue UCIIBITAHUS.

Cocras 1 110cJ1€/10BaTEIIBHOCTD UCIIBITAHUN. THIIOBBIC UCIIBITAHHUSI.

4.4. IlpenbsaBUTEIILCKHAE UCIIBITAHUS.

Kpaym¢ukanmonnsle ucrbItanus. VcbIranus Ha JI0JIrOBEYHOCT. [ [pOBEpOYHbIC UCIIBITAHMUS.
4.5. Ucnbrtanue DC Ha MEXaHUYECKHE BO3JICHCTBUS.

Hcnbrranus Ha BUOpoycToiuMBOCTB. McnbiTanus Ha BHOpOnpovHOCTh. McubITanus Ha JIMHEHHOE
yckopeHue. McnplTanust Ha BO3/IeCTBHE aKyCTHYECKOIO IIyMa.

4.6. UcnpiTanus Ha KIMMaTUYECKUE BO3IECHCTBUS.

S HpOCKTﬂpOBallﬂe IC ¢ UCIo0JIL30BAHUEM MHUKPOIIPOECCOPOB  MUKPOKOHTPOJJIEPOB:

5.1. Mukponporeccopsl # MUKPOKOHTPOJUIEPBL. ApXuTekTypa. Kiraccudukarysi MUKpOIIpOIIeCCOPOB.
VYpoBHH JleTayiM3allMM ONMCAHMSI MHKpOIpoIrieccopa. MuKporponeccopbl ¥ MUKPOIIPOIIECCOPHBIC
CHCTEMBI. YHHUBEpcaJlbHbIE MUKpPOIIpolieccopbl, MUKpokoHTposuiepsl (MK), riuppoBbie curHajibHbIie
IPOIIECCOPBI, IPOrpaMMHUpPYEMbIC JIOTHYECKHE HMHTErpaJibHbIe CXEMbl (KOHTPOJUICPBI) HX
[Ipe/IHa3HAYeHUE ¥ OCHOBHBIC XapaKTepUCTUKH. lloHsTHE apXHUTEKTYphl MHKPOIPOIECCopa.
Apxutekrypa ¢on-Helimana (IIpUHIMII I10CJIEJIOBATEIBLHOIO BBIIOJIHCHUS KOMaHJI, IIPUHIIHII
pasieneHusi mnamsTH, UpuHIMI ajapecHoctr) U ['apBapjckas. RISC u CISC apxurexryphbl.
Knaccudukanust MHKPOIIPOIIECCOPOB 10 TEXHOJOI'MM HM3TOTOBJICHUS, 00JIacTIM IIPUMCHEHMS,
WCIIOJIB3YEMOM  apXMTeKType.  Drambl  pa3BUTHS  MHKpoupoieccopoB.  Kiaccupukamus
MHKPOIIPOIIECCOPOB 10 TOKOJICHUSIM. OTIMYUTEIBbHBIE OCOOCHHOCTH IIOKOJICHHH IIPOIECCOPOB.
Wnentupukanus mnporeccopoB. CoOBMECTHMOCTh IporieccopoB. (OCHOBHBIE XapaKTEPUCTUKH
MHUKPOIIPOIECCOPOB IO TTOKOJICHUSIM.

5.2. KojupoBanue wH(pOpMAIMK B BBMUUCIMTEIBHOW TeXHUKE. JlecaTHyHas cUCTEMa CUUCIICHHUS.
JIBouuHast cucreMa cuuciieHusi. butel u Gaittel. [llecTHaarepuynas cucreMa cyucieHus. Bujinl
JIBOMYHBIX KOJIOB. LesioumciieHHbIe JIBOMYHBIC KOJIBI. 3alluCh JeCSTUUHBIX uncel. lIpencrasienue
qrcesI B IBOMYHOM KOJI€ C IJIABAIOIIEH 3arsToi. 3auch TEKCTOB JIBOUYHBIM KOJIOM.

5.3. Crpykrypa MHKpoIpolieccopa. BHyTpeHHssl opraHuzanusi MHKporporeccopoB. CTpyKrypy
COCTaBJISIIOIIMX IIporieccopa. [IpuHIMIB B3aUMOJCHCTBHS MHMKpPOIIPOIIECCOpa € BHYTPCHHUMH
YCTPOUCTBAMH MHKPOIIPOIIECCOPHON CUCTEMBI. ApPHU(PMETHKO-TOrHYecKHi OJ0K:  apudMeTHKO-

JIOTHYECKOE YCTPOMCTBO, aKKyMYJISITOP, MaTeMaTHYCCKHI COIIpoIieccop. Y CTPOMCTBO YIIPaBICHMS



peructp xomann, cuerduk PC. PerucrpoBoe 3amoMHHAIONIEE YCTPOMCTBO: PETHCTPBI OOIIEro
Ha3HAYCHUS, PEIUCTPBI CHCHHAIBHOr0 HazHavyeHHs. CHCTEMHas Maructpajib MHKPOIIPOIECCOPHOM
CHUCTEMBI: IINHA JJAHHBIX, IIMHA YIIPABICHHS, [IIHHA ajipeca.

5.4. Tlepeniada nnpopmalm B MHKPOIPOIECCOPHBIX cucTeMax. CIOCOGBI Tepeiadn nHpOpMAaIKy:
ACHHXPOHHBIH ~ CIIOCOO, CHHXPOHHBIM CIIOCOO, ACHHXPOHHO-CHHXPOHHBIH Croco6. MeTojisl
BBO/1/BBIBOJIa HH(pOPMAIMH ¥ UX Kiaccupukaims. I1opTl BBO/1a-BBIBOA.

5.5. Hasnauenne wu npuHmEn  paGoTBl  MHKPOKOHTpOJUIEpa. BHyTpeHHee — yCTPOMCTBO
MHKPOKOHTPOJUICPOB. APXUTEKTYpa MUKPOKOHTPOJLICPOB. [ [pUHIMII JIeHCTBIS MUKPOKOHTPOJLICPOB.
JlocToMHCTBA M HEIOCTATKH MUKPOKOHTPOJLIEPOB.

5.6. Opranusanus CBS3M MHUKPOKOHTpOJUIEpA C BHEIIHUMH ycTpoiicTBamu. I1opThl Boja/BBIBOJIA.

Benomorarensuble ammapatisie cpezicrBa MK, nepudepuiinbie Moy .

CHcok peKoMeH/1yeMoil JInTepaTypbl

1. KoHCTpYKTOPCKO-TEXHOIOTHYECKOE MPOCKTHPOBAHUE DIIEKTPOHHOM anmaparyphl: Y4eOHUK JUIS
By30B / [K.M. bum6un u 1p.] ITox o6mur. pexr. B.A. [laxuosa. — M.: W3-80 MI'TY um. H.D. Baymana,
2002. - 528 c.

2. I0OpkoB H.K. Texnonorus paguodIeKTpOHHBIX cpe/cTB: yueOnuk Juist By3os / H.K. IOpkos. —
Ilenza: M3n-Bo 11TV, 2012. — 640 c.

3. Iluporosa E.B. IlpoexTHpoBaHHe M TEXHOJIOIUs INEYATHBIX IUIaT: y4eOHHMK Juis By3os / E.B.
IIuporosa. — M.: DOPYM-UH®PA-M, 2005. — 560 c.

4. VipapieHHe Ka4eCTBOM dJIEKTPOHHBIX cpe/icTB: yueOuuK juist By308 / [O.I1. Iimyaxun u ap.] Iox
pex. O.IL I'myaxuna. — M.: Beicir. mik., 1994, — 414 c.

5. INuranos M.H. YnpaBiienue ka4ecTBOM JIEKTPOHHBIX CpeJcTB: yueh. nocobue / M.H. Iluranos.
OnexTponHbIi pecype. — Camapa: CI'AY, 2011. - 108 c.

6. ®enopos, B.K. KoHTposb U UCHIBITAaHUS B IIPOCKTUPOBAHUU U IIPOU3BOJICTBE PaIMO3JICKTPOHHBIX
cpeacts / [B.K. ®enopos u jp.] — M.: Texnocpepa, 2005. — 502 c.

7. bakanoB I'.®. OCHOBBI KOHCTPYHMPOBAHHS M TEXHOJIOTHH PaJHO3JICKTPOHHBIX CPEJICTB: yueo.
noco6. i By3oB / [I".®. bakanor u jap.] ITojx o6 pe,r_(.. N.I". Muponenko. — M.: U3nar. nenrp
“Axkanemus’, 2007. — 368 c.

9. ¥Yrpromos E.II. Iludposas cxemorexuuka. -CI16.: BXB - Canxr [lerepOypr. 2000. - 518 c.
10. OcHOBBI KOHCTPYHPOBAHUS, TEXHOJOI'MU ¥ HAJC)KHOCTH PaJIMOIJICKTPOHHBIX CPEJICTB: y4eOHOE
nocobue / [B.A. 3enenckuii, K.M. Cyxaues| Camapckuii ynusepcurer. — Camapa: M3iarennctBo

Camapckoro ynusepcureta, 2020. — online.



11. T'puropees B.JL IIporpammHuoe  ob6ecneuenue MHKPOIIPOIICCCOPHBIX  CHCTEM. - M.:
Ouneproaromuszar. 1983.208 c.

12. ABromarm3anus mnpoexTupoBanus PaTMOdJICKTPOHHBIX yCTPOMCTB: Y4yebHoe mocobue juis
BY30s O.B. AnekceeB. A.A. TI0J0BKOB. M.IO.ITusoBapo u  np.; Ilox pean. O.B.
AnekceeBa. - M.: Beicmmas mkoa. 2000,479c.

13. Weanos, B. B. Muxponponeccopnas Texuuka [OnexTponnsiit pecypc] : [yue6. nocobue]. -
Camapa.: U3x-Bo Camap. yn-Ta, 2019. — online.

14. Xappuc, JI. M. IludpoBast cxeMoTeXHHKA U ApXUTCKTYpa KOMIIbIOTEpa [ DJIEKTPOHHEIH pecypc] :
[mrep. ¢ anri.]. - New York.: Elsevier. inc : U3-Bo Morgan Kaufman, 2013. - on-line

15. Crenanos, A. H. Kypc urpopmaruku [Teker] : juis cTyeHToB UH(OPM.-MaT. ClIENMAIBHOCTEH

[yueb. juist By3oB]. - CII6. ; - M. ; ExarepunOypr.: [Tutep, 2018. - 1088 c.



