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Marucrepekas nporpamma «CucTeMHbI HHAKMHUPHHT U IPOEKTHPOBaHHE 00PTOBBIX
3JIEKTPOHHBIX CPEACTB

1. KoHcTrpyupoBaHue 3JIeKTPOHHBIX CPE/ICTB

1.1. Opranu3anus npoeKTHPOBAaHUS AIEKTPOHHBIX cpeacTB (DC).

TexHuueckasi JOKyMEHTaIUS. :

Dransl pa3paboTKU JIEKTPOHHOM ammapaTypbl. TexHumueckas nokymeHramus. CxemHas
noxkymenrarus. [lokazarenu konctpykiuu OC.

1.2. VYcioBus OKCIUTyaTalldd M HX BIMAHHE Ha KOHCTPYKIHMIO YCTPOWCTB
TEJICKOMM yYHUKAIUH.

Bremmnue ¢axropsl, Biusionme Ha padorocrocodbHocts DC. O6bekTh! ycranoBku IOC 1
UX XapakTepucTuku. TpebGoBanus, pebspisemble K KoHCTpyKimu JC.

1.3. KoncTpyrpoBaHHUE 2JIEMEHTOB, y3J10B 1 ycrpoiicts OC.

Moy IbHBIN TPHHIUII KOHCTPYUpOBaHUs. KOHCTpYKTHBHAS HEpapXusl 3JIEMEHTOB, y3JI0B
u ycrpoiicrs. CTaHaapTH3aIHs TP MOJIYJIBHOM KOHCTPYHPOBaHMU. MOJy/IH HYJIEBOTO YPOBHSI.
Muxpocbopku. Moaynu nepBoro ypoBHs. Moaynu BTOporo ypoBHs. Mojyiu TpeTsero
ypoBHs. Pambl.

1.4. Ob6ecneuenue HaaeKHON paboThl KOHCTpYKIHU DC.

3amuTa KOHCTPYKIMH OT MeXaHudeckux BosjedcrBui. 3amura JC OT BO3ACHCTBHA
BJIKHOCTH. 3amyra oT BoszieicTBus mputd. l'epmermsamus DC. 3amura OT TEMIIEPATyPHBIX
BO3/IeHCTBUH. 3amuTa KOHCTPYKIIUK OT Bo3eicTBrs omeXx. HanesxxnocTs koncTpykiuu OC.

1.5. Dnexrpuueckue coequnenus B OC.

Buel anexrpuueckux coeuuenuit B OC. Konerpykuuu curnanbueix JIII. BosokoxHo-
ontuyeckue JII1. Koncrpyuposanue juHui saekrponuTanus. KoHcTpyupoBanue 3a3eMIICHUS.
DjekTprueckue KOHTaKThI B DC.

1.6. Dprojuzaiin OC.

XapakreprcTHKa YeJIOBEKa-olepaTopa KaK 3B€Ha B €IMHOW CHCTEME YCJOBCK-MallUHA.
Opranusanus padoyero Mecra npu sKkcrutyaranuu IC. IIpoekTupoBaHie SproHOMHUYHBIX Y3JI0B
u ycrpoiictB DC. OCHOBBI XyJOXKECTBEHHOT0 ImpoekTupoBanus IC.

2. Texuosorust 3J1eKTPOHHBIX CPEIACTB

2.1. OCHOBBI TPOEKTUPOBAHKS TEXHOJIOIHYECKHX ITPOIleccoB B mpousBoctae IC.

OCHOBHBIC TOHSTHS. BHJ(BI TEXHOJOMHYECKUX MPOIECCOB. TEXHONOrHYECKHE MPOIECCHI
u xauectBo DC. KawectBo moBepxHOCTH jetanedl. IIpoM3BOIUTENBHOCTE TpyAa U HOPMBI



ITY4HOro BpeMmeHH. TexHoyoruueckas cebecroumocts. Bpibop Haubonee H5KOHOMHYHOTO
BapuanTa T1I o ceGecroumocTy.

2.2. TexHoJIOTHsI U3rOTOBJICHUSI MUKPOCXEM.

OOmue CcBEJICHUS O MHKPOCXEMax M TEXHOJOTMM HX H3TOTOBJICHHS. M3rortosieHue
MOHOKpHCTAJ/Ia IOJYIPOBOJHUKOBOIO Marepuana. Pe3ka MOHOKpUCTaUIAa U IOJy4YEHHE
wiacTiH. M3rorosienue ¢otomadionos. [lomynpoBogHUKOBBIE MHKpOcXeMBl. JlermpoBanue
METOZOM TepMudecKor auddy3un npumeceid. JlermpoBanune MeTo0M MOHHOW MMILTAHTAIUH.
[TpoexkTupoBanue MOJYyNpOBOAHUKOBEIX pe3uctopoB B HMMC. ®oronurorpadus. Pacuer
TOIIOJIOTHYECKUX pa3MepoB obiacredt TpaH3ucrtopa. Ocax/ieHHE TOHKHX INIEHOK B BaKyyMe.
TonkoruieHOYHBIE pe3ucTOpbl. OCHOBBI TOJCTOIJICHOYHOM TexHoIoruu. KomMyranuoHHEIE
wiaTel MHKpocOopok. Kperienue MoUI0KeK M KPUCTALIOB. OJIEKTPUYECKUH MOHTaX
kpuctauioB UMC Ha KOMMYTaI[MOHHBIX ILIaTax MUKPOCOOpOK. I'epMeTHsanusi MUKPOCXeM U
MHKPOCOOPOK.

2.3. IlevaTHsbIC IIATHI.

O6mue cBeJEHUs O IIEYaTHBIX IUIaTax. Marepuan nedarHelX Iuiar. Msrotomienue
OpUrHHATIOB U (hoTOmAabI0HOB., TEXHOJOrMYECKUE IPOLECCHl U3IOTOBJICHUS IEYATHBIX ILIAT.
OCHOBHEBIC TEXHOJIOTHYECKUE ITAIIBI B IIPOU3BOCTBE II€YaTHBIX ILJIAT.

2.4. Meropl 06pabotku u popMoobpazoBaHus MaTepuaioB mpu npoussoactee OC.

OGpa6orka pesanuem jeraineii DC. Msrorominenue jperaneii OC METOAOM JIUThSL.
Hsrorosienue aeraneit DC X0J0HOH IMITAMIIOBKON. M3roToBICHHE A€TAlEH U3 IIJ1aCTMACC JUIS
DC. DiexTpoHU3UUECKUE U DIICKTPOXUMUIECKHIE METO bl 00pabOTKH JETANICH.

2.5. Coopka u mouTax JC.

COopouno-MoHTaXHBIe orneparud. COOpka M MOHTaX MOJYJEH IIEPBOrO YpPOBHS.
TexuHosorus MoHTaxa 00BEMHBIX Y3JI0B. Pa3merenne JJeHTOYHbIX TpoBoAoB B OC.

2.6. PerynupoBka, HacTpoiika, KOHTPOJIb U ucnbITanus JC.

TexHoIornUecKye oIepalyy peryJIupoBkKe U HacTpoiiku. KonTpons u auarnoctuka JC.
Buer nencnpasrocTeit DC u ux ycerpanenue. Mensrranus OC.

3. VYupasienne kauecrsom IC

3.1. CraTUCTHYECKHE METO/Ibl aHAJIM3a Ka4yeCTBa.

Meronsl  pacciauBanus. Jluarpamma pasOpoca. Jlmarpamma Ilapero. IIpuunuHO-
CJICJICTBCHHAS JiMarpaMMma.

3.2. Cratuctuueckue MeTo bl olicHKH KadectBa DC.

BpiOOp  OICHOK TIE€HEPAIBHBIX  XapaKTepHUCTHK. OnpeiesieHue  JIOBEPHTEIBHBIX
MHTEPBAJIOB OIEHOK TI'eHEpaIbHBIX XapakrepucTuk. OleHKa reHepanbHOW cpexnedn M(x) c
IIOMOIIIBIO CPEJTHEr0 3HaYeHus BhIOOpKH. OlleHKa IreHepalbHON XapaKTePUCTHKN PAaCCCUBAHUS O
C TIOMOIIBIO BBIOOPOYHBIX XapaKTCPUCTUK paccenmBaHus. OnpesesneHue oObeMa BBHIOOPKH UL
OIIEHKH MeHEPATHHBIX XapaKTEPUCTUK C 3aJaHHOM TOYHOCTBIO.

3.3. AHaJIM3 KayecTBa TEXHOJIOTHYECKOrO IIpolecca IIPOM3BOACTBA  DJIEKTPOHHBIX
CPEJICTB.

Buibop uH(OPMATHBHBIX I1apaMeTpoB KadecTBa. OCHOBHBIC IOHSTHS O TOYHOCTU H
CTaOMIBHOCTH  TEXHOJIOHYECKOr0 Ipoliecca. [eopeTHdYecKHue 3aKOHBI — PacHpe/ICICHUS
IPOU3BOJICTBEHHBIX  IIOTPEINHOCTEH. AHAIW3  KayecTBa  TEXHOJIOTHMYECKOro  Iporecca
npousBoacTBa JDC 1O KPUTEPHSM TOYHOCTH M CTaOMIBLHOCTH. [IprMMEHeHHE TeOpeTHYCCKOH
CYMMBI JUIi aHaJu3a TPajMeHTHBIX Iorpemmsocte B mpoussonctse IC. OnepanroHHO-
TEXHOJIOTHYECKUE JOIMYCKHA ¥ TOYHOCTh H3MEPHUTENILHBIX CPEACTB KOHTPOJIS KaueCTBa.
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3.4. CTaTHCTHYCCKUM KOHTPOJIb KayecTBA TEXHOJIOTMYECKOI'o IIpollecca IIPOM3BOJICTBA
OC ¢ OMOIIBIO KOHTPOJILHBIX KapT.

BuJBI CTaTHCTHYECKOTO KOHTPOJISL. I'paHMIlbl peryaupoBaHus Ul KOHTPOJILHBIX Kapr.
KoHTposbHBIE KapThl JUIsl  KOJMYECTBEHHBIX IpH3HAKOB. KOHTpONBHBIE KapThl  JUIf
Ka4eCTBCHHBIX Ipu3HakoB. Kpurepuu HapymeHHH TEXHOJOIHYECKOro IIpolecca IIpH
BBIOOPOYHOM  KOHTposie. KOHTpOIb TEXHOJOIMUYECKOrO IIpolecca IIpH  acCHUMETPUYHOM
pacIpe/Ie/ICHIHH KOHTPOJIMPYEMBIX I1apaMeTPOB.

3.5. OneparoHHBIH KOHTPOJIL KauecTBa B TexHosoruu JC.

O6mume cBejieHust 00 OneparioHHOM KoHTposie. KOHTpoIb neqaTHeIX IuiaT. Merosl U
CpeJIcTBa OIEPAIHOHHOTO KOHTPOJISL B TEXHOJIOTMH MHUKPOCOOpPOK M MHKpocxeM. lIpumenenue
TECT-CTPYKTYP [P ONEPAIMOHHOM KOHTPOJIE KaYyeCTBa.

4. HcnbITaHUS YJIEKTPOHHBIX CPEICTB

4.1. Ucuprtanus Kak ocHoBHast (hopma koHTposist DC.

ITporpamma ucripITanuil. MeToIMKH UCIIBITAHUH. PeXXUMBI HCIIBITAHMH.

4.2, IlpueMo-c/1aTOUHbIE UCIILITAHUS.

CocTaB # 110CJ1e/10BaTEIbHOCTD UCIIBITAaHUH.

4.3. llepuoanueckue UCIIBITAHUS.

CocraB ¥ I10C/IE0BATEILHOCTD UCTIBITAHUN. THIIOBBIC HCIIBITAHUS.

4.4, IlpebsiBUTEIIBLCKUE UCIIBITAHUS.

KBanupukanyonuple HcHbITaHus. VcnbITaHuss Ha JOATOBEYHOCTh. IIpoBepounbie
UCIIBITAHUSI.

4.5. Ucnprranne DC Ha MEXaHUYECKUE BO3JACHCTBUS.

WcnpiTanus Ha BUOPOYCTOWYUBOCTh. VIcmbITaHus Ha BUOpONPOYHOCTD. McnbITanus Ha
JUHEHHOEe ycKopeHue. VcnbITanus Ha BO3JAEHCTBUE aKyCTHYECKOTO IIyMa.

4.6. VcniplTaHus HA KJIMMaTUYECKUE BO3/IEHCTBHS.

5. IlpoexkrupoBanue aC c UCII0JIb30BAHHEM MHKPOIIPOIIECCOPOB |
MHKPOKOHTPOJLJICPOB:

5.1.  Mukpomnpoueccopsl ¥ MHKPOKOHTpOJUIEphL. ~Apxurekrypa. Knaccudukanus
MHKPOIIPOIIECCOPOB. Y POBHH JICTAIU3AINH OIMCAHUs MUKpOIIpoIieccopa. MUKpoIpoieccops! 1
MMKPOIIPOIIECCOPHBIC CHCTEMBL. YHUBEPCAIBHBIE MHKPOIIPOLECCOPBI, MHUKPOKOHTPOJIICPHI
(MK), nugpoBble CHrHAIBHBIE IIPOLECCOPBI, IPOIPAMMHUPYEMbIE JIOTHYCCKUE HWHTETPAIbHBIC
cxeMbl (KOHTPOJUIEPBI) WX IIpeJHAa3HAYCHHE U OCHOBHBIC XapakTepucTukd. l[loHsTHe
apXUTEKTYPhl MHUKpoIIponeccopa. Apxutekrypa (on-Hedimana (MpUHIMII [I0CIIEI0BATEIBHOIO
BBIOJIHCHUS KOMaHJI, IPUHIMMII Pa3JC/CHUs IIaMsTH, IIPUHIMUII aJpecHoCTH) U ['apBapjckas.
RISC u CISC apxurekrypel. Kiaccupukanus MHKPOIPOIECCOPOB IO  TEXHOJIOTHH
H3TOTOBJIICHHS, O0OJAcTsIM IPUMCHEHHsS, HCIONB3YeMON apXUTEKType. OTalbl pa3BUTHSL
MHKpoIporeccopo. Kiaccuukanus MHKPOIPOIECCOPOB MO MOKOJEHUAM. OTINYATEIIBHBIC
0COOEHHOCTH IIOKOJIEHMH IpoleccopoB. Muentudpukanus mnporeccopoB. CoBMECTHMOCTD
nporeccopoB. OCHOBHBIE XapaKTEPUCTUKH MUKPOIIPOIIECCOPOB 110 IIOKOJICHUSM.

5.2. Kojpupopanue uHpOpManuy B BBYUCIUTENBHON TexHUKe. JlecsruyuHas cucreMa
cunciienus. J[Bowunas cucreMa cuucieHus. butel m Oaditel. IllecTHannarepuynas cucreMa
cumciieHus. BUJBI JIBOMYHBIX KOJIOB. L[eourciIcHHbBIE JBOUYHBIE KOJBI. 3alUCh JICCATHYHBIX
ancen. IlpejcraBienue umcel B JIBOMYHOM KOJE C IUIABAIONIEH 3alsTOH. 3aluch TEKCTOB
JIBOUYHBIM KOJIOM.



5.3. Crpykrypa MHKpoIporeccopa. BHyTpeHHss opraHusanus MHKpPOIIPOIIECCOPOB.
CTpyKTypy COCTaBJSIOIUX Iporueccopa. [IpUHIMIBI B3aMMOJAEHCTBUS MHUKpOIIpOIEccopa ¢
BHYTPEHHMMY YCTPONCTBAMH MUKPOIIPOILIECCOPHOM CHCTEMBI. APUPMETHKO-IOTHYECKUH OJI0K:
apu(METHUKO-JIOTHIECKOE  YCTPOUCTBO,  AKKyMYyJIATOp, MAaTeMaTHYECKMH  COIIPOIECCOP.
VerpoiterBo  yupasienus: peructp komanj, cderuuk PC. PerucrpoBoe 3anoMuHaroniee
YCTPOUCTBO: PETUCTPBI OOIIEro Ha3HAYECHUS, PETUCTPBI CIICUAIbHOro HazHaueHus. CucreMHast
MarucTpaib MUKPOIIPOIIECCOPHOM CUCTEMBI: IIMHA JJAHHBIX, IIIMHA YIIPABICHUS, IIIMHA ajpeca.

5.4. Tlepenava uHOpMAIMH B MHUKPOIPOIECCOPHBIX cuctemax. CrocoOsl Inepejaun
uHPOPMAIMK: ACHHXPOHHBINA CIIOCO0, CHHXPOHHBIN CII0CO0, aCHHXPOHHO-CHHXPOHHBIH CII0CO0.
MeTo, 161 BBOIa/BBIBOJIa HHpOpMAIIUU U UX Kiaccupukanus. IlopTel BBOIa-BBIBOJIA.

5.5. Hasnauenwe u mnpuHIUI paboThl MUKPOKOHTpoiepa. BHyTpeHHee yCTpOHCTBO
MHUKPOKOHTPOJUIECPOB. ApPXHUTEKTYpa MUKPOKOHTPOJLIIEPOB. [Tpunnun JICHCTBUS
MHKPOKOHTPOJUICPOB. JIOCTOMHCTBA U HEAOCTATKH MUKPOKOHTPOJUIEPOB.

5.6. Opranu3anusi CBs3M MHUKPOKOHTpOJUIEpAa C BHEIIHMMM ycTpoicrBamu. IlopTe
BOJ1a/BbIBO/Ia. Beromorarensuble ammnaparisle cpenctsa MK, nepudepuiinsie Momym.
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