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1. KoHcTpyHpoOBaHH€ 3JI€KTPOHHBIX CPE/ICTB

1.1. Opranu3anus NpOEKTHPOBAHHUS NEKTPOHHBIX cpeacTs (DC).

TexHudeckas JOKyMEHTALHS.

Otanbel pa3paboTKH J/EKTPOHHOHM ammaparypbl. TexHuyeckas HoKyMeHTamus. CxeMHas
nokymeHTanus. [lokazarenu xkoHcTpykiuu OC.

1.2. YcnoBus 9KCIUTyaTalluy ¥ UX BIUSHUE HA KOHCTPYKIUIO YCTPOHCTB TEIEKOMMYHHKAIIHIA.
Buemnue ¢axrtopsl, Baustomue Ha paborocnocobHocts IC. OO6bekTsl yctaHOBKH DC M HX
XapakTepucTuku. TpeboBaHus, npeabsBIsieMble K KOHCTpYKIuu IC.

1.3. KoHCTpyHpOBaHUE 3JIEMEHTOB, Y3JI0B U ycTpoiicTB OC.

MonynpHbl TpUHLOMN KOHCTpyWpoBaHHs. KOHCTpyKTHBHas Hepapxus 3JE€MEHTOB, y3JIOB H
yerpoiictB. CTaHmapTu3anusi Npd MOAYJIBHOM KOHCTPYHMpPOBaHMH. MOJy/nH HYJIEBOTO YPOBHSL.
Mukpoc6opku. Moaynu nepBoro ypoBHs. Mozyiu BToporo ypoBHs. MoAyJId TPeTbEro YpOBHS.
Pampr.

1.4. OGecneuenue HaexkHOM paboThl KOHCTPYKIUHU DC.

3amuTa KOHCTPYKIMU OT MeXaHW4YeCKuX Bo3zeicTeuil. 3ammra OC oT BO3/1€HCTBYS BIAXKHOCTH.
3ammTa OoT Bo3aeHcTBUSA MbUIH. ['epmerusanus IC. 3ammuTa OT TeMIepaTypHBIX BO3ICHCTBHIA.
3amuTa KOHCTPYKIMHU OT Bo3aercTBus nomex. Hanexunocts koHcTpyKIuu OC.

1.5. Dnextpuueckue coenunerus B 3C.

Buner anektpuueckux coeauHeHuit B OC. Koncerpykuum curnansebix JIII. Bonokonno-
ontuueckue JIIT. KoncTpyupoBanue NuHHA 3mekTponuTaHus. KoHCTpyupoBaHHe 3a3eMIICHHS.
DnexkTpuyeckue KOHTaKTHI B OC.

1.6. DOproau3aiin OC.

XapakTepuCTHKa 4eJOBeKa-oleparopa Kak 3BeHa B €OUHOM CHUCTEME YeJlOBEK-MallliHa.
Opranu3anus paboyero Mecta npu 3xcrutyatanuu OC. [IpoekTupoBaHie 5proHOMUYHBIX Y3JI0B U
ycrpoiictB OC. OCHOBBI XyI0XXECTBEHHOTO IpoeKTHpoBaHus IC.

2. TexHOJIOrUs IEKTPOHHBIX CPECTB
2.1. OCHOBBI IPOEKTHPOBAHUS TEXHOJOTHYECKHX IPOLECCOB B Ipou3BozacTBe JC.

OCHOBHBIE TIOHATHA. BHIBI TEXHOJIOTHYECKHX MPOLECCOB. TEXHOJOTHYECKHE IPOLECCHl H
kauyecTBo DC. KauecTBO nmoBepxHOCTH AeTaeil. [I[pon3BoaAUTENBHOCTE TPy/1a ¥ HOPMBI IUTYYHOIO



BpeMeHH. TexHonornyeckas cebecroumocts. Bribop Hanbonee sxoHomMuunoro Bapuanta TIT mo
ce0ecTOUMOCTH.

2.2. TexHONOTUs U3TOTOBJIEHUS MUKPOCXEM.

O6mume cBeneHHS O MHKpPOCX€MaX M TEXHOJOTMM WX H3rOTOBIeHHs. M3rorosieHue
MOHOKPHCTAJUIa ITOJyIIPOBOAHUKOBOIO MaTepuana. Pe3ka MOHOKpUCTaLIA B TIOTyYeHHE IIaCTHH.
Usrorosnenue Qoromabionos. IlomynpoBogHHKOBEIE MHKpOCXeMBI. JlermpoBaHue MeTOIOM
TepMUYeCKOd audpQy3un npumecedd. JlernpoBaHHWE METOAOM HOHHOM HMMIUIAHTALUH.
IIpoextupoBanue MnOIYNpoBOAHUKOBEIX pe3uctopoB B HMMC. ®otomurorpadpus. Pacyer
TOIIOJIOTUYECKHX pa3MepoB obiacteil TpaH3uctopa. OcaxkIeHHEe TOHKUX IUICHOK B BaKyyMe.
TonkomneHounsle pe3ucTopsl. OCHOBBI TOJCTOIUIEHOYHON TEXHOJNOTHH. KOMMyTalMOHHBIE
1aThl MUKpocOopok. Kpenienue noanoxkex 1 KpUCTaIOB. DJIEKTPHUYECKUH MOHTaX KPUCTAIIIOB
NMC Ha KOMMYTallMOHHBIX IJIaTaX MUKpOcOOpOK. I'epMeTH3aIust MUKPOCXeM U MHKPOCOOPOK.

2.3. IleuaTtHble miIaTkI.

OGmue cBeieHHs O NMEYaTHBIX IIaTaX. MaTepuan nevaTHelx 1miat. M3roTosieHne OpuruHagioB U
¢otomabnoHoB. TeXHONOrHYEeCKHE IIPOIECCHl HM3TOTOBJIICHHS Ie€YaTHBIX IUIaT. OCHOBHBIE
TEXHOJIOTHYECKHE JTAlbl B IPOU3BOACTBE MEYATHBIX ILIAT.

2.4. Metoap! 06paboTku 1 popMooOpa3oBaHUs MaTepraIoB Ipu npousBojacTse OC.

OG6paboTtka pe3anuem aeraneit IC. Usroronenue aeraneit 9C meronoMm nuths. MsroroBnenne
neraneit OC xonomHo# mrammoBkod. MsrotoBnenume peraneit w3 mmactmace ans OC.
DnexTpohU3UIECKHUE U ITEKTPOXUMHUUECKHE METO bl 00paboTKHU AeTalel.

2.5. Cbopxka u moHTax OC.
C6opouHo-MoHTaXKHBIe onepanu. CO0pka ¥ MOHTaXX MOJYJIEH mepBoro yposHs. TexHoaorus
MOHTaXka 00BbEMHBIX Y3710B. Pa3merenue neHTouHbIX TpoBoAoB B OC.

2.6. PerynupoBka, HacCTpoiika, KOHTPOJIb U HcTbITaHus DC.
TexHOIOrHYeCKUe ONepaluy peryTupoBKY U HacTpoiiku. Kontpons u muarnocruka 3C. Buasl
HeucnpasHocreit C u ux ycrpanenue. Mcnerranus 9C.

3. Ynpasnenue kauectBoMm OC

3.1. CraTHcTHYeCKHE METOIbI aHAJIN3a KaYyeCTBa.
Meronm paccinauBanus. J{uarpamma pasbpoca. Jluarpamma Ilapero. IIpuunnHO-ClieACTBEHHAs
JIUarpamma.

3.2. CratucTHyecKre MeTOIbl OLeHKH KadecTBa DC.

BbiGOp OLIEHOK TIeHEepalbHBIX XapaKTepucTHK. OmnpeneneHHe NOBEPUTENbHBIX HHTEPBAJIOB
OIIEHOK reHepabHbIX XapakTepucTuk. OleHKa reHepanbHOM cpeiHel M(x) ¢ OMOIIBIO CPEIHETO
3HaueHHus BhIOOpKH. OLlEHKAa TI'eHepalTbHON XapaKTEPHCTHKM pAaCCEMBAHUS 0 C IOMOIIBIO
BHIOOPOYHBIX XapaKTepHCTUK paccenmBaHus. Omnpenenenne oObeMa BBIOOPKH /Ul OLEHKH
reHepabHbIX XapaKTEPUCTHUK C 3aJaHHOH TOYHOCTHIO.

3.3. AHanM3 KayecTBa TEXHOJIOTHYECKOTo MpoIiecca MPOU3BOICTBA IEKTPOHHBIX CPEICTB.
Bri60p HHPOPMATUBHBIX ITApaMeTPOB KadecTBa. OCHOBHBIE OHATHS O TOYHOCTH ¥ CTA0HIIBHOCTH
TEXHOJIOTMYECKOr0 Ipolecca. TeopeTHYecKHe 3aKOHBI paclpelelieHHusl IPOU3BOJICTBEHHBIX
IOTrPEITHOCTEH. AHAN3 Ka4eCTBa TEXHOJNOTHYECKOro Iporecca npou3soacTsa JC M0 KpUTEPHSIM
TOYHOCTH M CTaOMIBHOCTH. [IpMEHEHHE TEOpeTHYECKONW CyMMBI Ul aHa/lM3a IPaJHeHTHBIX
norpemnocteii B mpou3BoacTBe DC. OnepanOHHO-TEXHOJNOTHYECKHE JOMYCKH U TOYHOCTH
M3MEPHUTENBHBIX CPEICTB KOHTPOJIS Ka4eCTRa.



3.4. CTaTHCTHYECKHH KOHTPOJNh KayecTBa TEXHOJOTMYECKOIO npouecca npoussoacTsa IC ¢
MOMOIIBIO KOHTPOJIBHBIX KapT.

Bumpr  cratHcTHYecKOro KOHTpONS. ['paHHMIEI perynupoBaHHs yis KOHTPOJIbHBIX Kapr.
KoHTposbHbIe KapThI LTS KONMYECTBEHHEIX IPH3HAKOB. KoHTponbHbIe KapTel U1 Ka4ecTBEHHBIX
TNpU3HAKOB. KpHTepun HapyuieHui TeXHONOrMYecKoro mporecca IpH BEIOOPOYHOM KOHTPOJIE.

KonTposs TexHoMOrMY€ECKOr0 mpomecca Npu acCHMETPHIHOM pacrnpeneneHuy KOHTPOIHPYEMBIX
IIapaMeTpoB.

3.5. OnepanOHHBIH KOHTPO/Ib Ka4ecTBa B TexHOMoruH JC.

OO6mwe cpeneHust 06 OnepaOHHOM KoHTpoJie. KonTpons nevatusix miar. Mertoas! u cpeacTaa
ONCPALHOHHOr0 KOHTPOJsS B TEXHOJOrHH MHKPOCOOPOK M MHKpocxeM. IIpHMeHeHHe TecT-
CTPYKTYp IPH ONEPALIHOHHOM KOHTPOJIE KaueCTBa.

4. VicnbITaHUS 3EKTPOHHBIX CPEICTB

4.1. VicnibiTanus kak ocHoBHast gopma konTposst IC.
[Iporpamma ucnbITasmit. MeTonuky ucnsITaHmit. PeskuMBI HCITBITAHMIA.

4.2. IlpuemMo-caaToYHBIE HCIIBITAHMUS.
CocTaB 1 nocne0BaTeNbHOCTE HCIIBITAHMIA.

4.3. Ileproaudeckre UCTILITAHNS.
Cocras 1 moce0BaTeNbHOCTh HCIBITaHMH. THIIOBEIE HCIIBITAHHS.

4.4. TIpenbSIBUTENbCKHE UCTILITAHHUS.
KBanipuxanuonHsle ucnbiTanus. VIcnpITaHus Ha JOITOBEYHOCTD. ITpoBepounble ucnbITanus.

4.5. Ucnbitanue DC Ha MEXaHUYECKHE BO3EHCTBHSI.
Hcnerranus Ha BUOpoycTOiunBOCTh. McnbiTanus Ha BUOPONPOUHOCTE. McIbITaHus Ha TMHEHHOE
yckopenwue. VicnibiTanus Ha BO3IEHCTBHE aKyCTHYECKOTO MIyMa.

4.6. VicibITanus Ha KIIMMaTHYECKHUE BO3ICHCTBHS.

5. IlpoextupoBanue OC ¢ HCIOIB30BaHHEM MHUKPOIPOIIECCOPOB H MHKPOKOHTPOJLIEPOB:

5.1. Mmukpompoueccopbl M MHKPOKOHTPOJUIEPHL.  ApPXHTEKTypa. Knaccudpukanus
MHKPOIPOIECCOPOB. YPOBHH ACTAIM3AUMY OMHCAHAA MHKPOIIpoLeccopa. MHKpomponeccops! 1
MHKPOIPOLECCOPHBIE CHCTEMBI. Y HUBEPCAIbHBIE MEKPOIIPOLIECCOPBI, MEKPOKOHTpoLiephl (MK),
IH(POBBIC CHTHAIBHBIE MPOLECCOPHI, NPOrPAMMHDYEMBIE JIOTHYECKHE HHTEIPATbHBIE CXEMBI
(KOHTpOJUIEpBI) HX TNpelHA3HAYeHHEe M OCHOBHbBIE XapaKTepUCTHKH. [loHsTHE apXUTEKTYPBI
MHKpomporneccopa. ApxutekTypa (oH-HeiiMana (IpHHLIUI MOCIENOBATENHHOTO BBIIOIHEHHUS
KOMaH/1, NPUHIHII pa3JeNICHUs MaMsTH, IPUHLUN aapecHocTH) U [apBapackas. RISC u CISC
apXUTeKTyphl. Knaccupukanus MHKPOIPOLECCOPOB MO TEXHOIOTMH H3TOTOBIIEHHS, 06/1aCTIM
NPHUMEHEHHMS,  HCIONB3yeMOH  apXWTeKType. JTambl  pasBHTHS  MHKpPONPOLECCOPOB.
Knaccuduxanus MEKpOIIPOLIECCOPOB M0 MOKOJIeH M. OTIHYHTENbHBIE 0COOEHHOCTH TOKOICHUH
npoueccopoB. Mnentuduxauus nponeccopoB. COBMECTHMOCTh MpoleccopoB. OCHOBHbIE
XapaKTEPUCTUKU MHUKPOIPOLIECCOPOB IO MOKOJIEHHUSIM.

5.2. Konupoanue HHGOpPMALMK B BBIYHCIUTENBHON TeXHUKE. [leCATHYHAS CHCTEMA CUMCIICHHS.
JBonuHas cucremMa cuucieHus. butel u Gaittel. [llecTHanuarepuynas cucTeMa CYUCIeHus. Bump
ABOMYHBIX KOZIOB. Llenounciennsle NBOMYHBIE KOJBL. 3aKCh NeCATHYHBIX uKcel. [IpecTaBneHue
YHCEJI B IBOMYHOM KOJI€ C IJIABAIOILEH 3amATOH. 3aiuCh TEKCTOB JIBOMYHBLIM KOIOM.



5.3. CtpykTypa MuKponpoueccopa. BHyTpeHHsis opraHu3amus MHKponpoueccopoB. CTpyKTypy
COCTABJIAIOMMX Mpoueccopa. [IpHHIMIBI B3aMMOIEHCTBHS MHKPOIIPOLIECCOPA ¢ BHYTPEHHHMH
YCTPOHCTBAMH MMKPOIPOLIECCOPHOH CHCTEMBI. ApH(PMETHKO-TOTHYECKHH GIOK: apHpMETHKO-
JIOTHYECKOE  yCTPOMCTBO, ~aKKyMYJATOp, MAaTeMaTHYECKHH COMpOIEeccop. VYcrpoticTBo
YHpaBJICHUS: pEruCTp KOManz, cuerynk PC. Peructposoe 3anomuHarolee ycTpoRCTBO: perucTphl
o0mero Ha3HAaYeHHs, PETHCTPHl CIENHATBHOTO HasHA4eHHWs. CHCTeMHas MarucTpaib
MHKPONIPOLECCOPHOH CHCTEMBI: IMHA JAHHBIX, IIMHA yIIPaBICHHUS, LUKHA a/peca.

5.4. Ilepenaya wuHGOpMAMH B MHKPONPOLECCOPHBIX CHCTeMax. CHocoObl nepeaadu
MH(OPMAIMK: aCHHXPOHHBIA CIOCO0, CHHXPOHHEIH CIIOCO0, ACHHXPOHHO-CHUHXPOHHBIH CI10C00.
Mertonp! BBona/BbIBOAa HHPOPMAIINHY U HX KiiacchduKamus. ITopTel BBOIA-BBIBOIA.

5.5. Hashauenne u mpuHOMD paGoTEI MHKPOKOHTpO/UIEpa. BHyTpeHHee YCTPOHCTBO
MHKPOKOHTPOJLJIEPOB. ApxuTexTypa MHKPOKOHTPOJLJIEPOB. [TpuHIMN JercTBUS
MHKPOKOHTPOJUIEPOB. JIOCTOMHCTBA M HEOCTATKH MUKPOKOHTPOJIJIEPOB.

5.6. Oprauusauys CBA3W MUKPOKOHTpOJLIEPa C BHELIHUMH ycTpoicTBamu. [TOpThl Boa/BHIBOIA.
Benomorarenbuele annapatele cpenctBa MK, nepudepuiinsie moaysy.
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*MoTHBaUHOHHOE MHCHMO /IS MTOCTYNAIIIMX HA MATHCTEPCKHE NporpaMmbi,
pea/iu3yemMble B ePeI0BOi HHKEHEPHOH a3POKOCMHYECKOH mKoJIe

MoTuBanoHHOE NHCBMO — JOKYMEHT, 00s3aTelbHbIA IIpA cHa4ye BCTYNUTEIbHBIX
MCIBITaHAH Ui 00ydYeHHs 1O MporpaMMmaM BBICLIErO 06Gpa3oBaHMS NIEPEOBON HHIKEHEPHOM
a9POKOCMHYECKOMN IIKOJIBL.

O6beM MOTHBAaLMOHHOTO THChMa He JOJDKEH IPEBBIMIATh IBYX CTPAHHUL MANIMHOMHUCHOTO
TEKCTa, BRIMOIHEHHOro 14 mpudrom TimesNewRoman uepes 1,5 unteppaia.

CTpyKTypa MOTHBAIIHOHHOIO IIMCHMA.

1. Heo6x0oaumMo noapo6HO OTBETHTH Ha BOIPOC, MOYeMy BBI OCTaHOBHIIH CBOI BBIOOp Ha
JAHHOM IporpaMme 00ydYeHHs.

2. HeobxomumMo nmoapoGHO OTBETHTH Ha BONPOC, 1MOYeMy BBI SBIISETECH MOAXOMSIIAM
KaHIUIaTOM JJIsl 3a4MCIICHUS Ha BBIOPAHHYIO IPOrpamMMy 06ydYeHHS.

KpnTepnn K O€EHHBAHHK MOTHBAaIMOHHOI'0 IMMHCbMAa

[TyHKT CTpYKTYpBI bannbt
MOTHBAaLIHOHHOI'O MTHChMa
1 Ot 0 no 5 6aos,

0 — Bompoc He pacKpbiT,
5 — BOMPOC PacKphIT MOJHOCTHIO
2 Ot 0 no 5 6amios,

0 — BOnpoc He pacKphiT,
5 — BOMPOC PacKphIT MOJHOCTHIO

OBPA3EI 3ATIOJTHEHUSI MOTUBAITUOHHOI'O IITMCBbMA

MoTHBanuoHHOE MHCHLMO /IS OCTYIUICHHS HA 00yYeHHe HA MArHCTEPCKHE NPOrPaMMBbl,
peajuzyemMblie B epe10BOi HHKEHEPHOH a3POKOCMHYECKOH MIKo/1e

1% (0]
HanpasJienne noaroroBku
HasBanne o0pa3oBaTe/ibHOI IporpaMmal

oama noonucw pacuugposka



