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1. OBIIASI XAPAKTEPUCTUKA PABOYEN ITPOTPAMMBI YYEBHOM
TV CHUILIAHBI

1.1. O6sn1acTb npuMeHeHus1 padoyeil MPOrpaMmbl

PabGouass mporpamma y4eOHOM JHUCUHMIUIMHBI SBJISIETCS YacThIO IPOrPAMMBI
MOATOTOBKM CHEUHAIMCTOB cpeaHero 3BeHa B coorBerctBUU ¢ DPI'OC CIIO mno
crienmanbHocT  27.02.03  Asémomamuxa u  menemMexaHuxa Ha — mpamcnopme
(9#cene3H000POHCHOM mMpancnopme).

1.2. MecTo y4eOHOH AUCHUIJIMHBI B CTPYKType HNPOrpaMMbl MOATOTOBKH
CIEeINUAJIMCTOB CPeIHEro 3BeHa:

Yuebnas mucrumimHa [Jugposas cxemomexnuka SIBIASETCS 00sS3aTEIBHON
JacThI0 00wWenpogheccuonanbHo2o 1UKIA TPOTPAMMBI  TTOATOTOBKHA  CIICIIHAIMCTOB
cpeanero 3BeHa B coorBeTcTBHM ¢ DPI'OC CIIO mo cnenuansHoctu 27.02.03
Asmomamuka u meiemexanuxa Ha mpaHcnopme (Hceie3HoO0PONCHOM MPaAHCnopme).

1.3 Leab u niiaHupyemblie pe3yabTaThbl 0CBOEHHUS THCUUILINHBI
VYuebnas nucuurmHa [{ugposas cxemomexnuka obecnieunBaeT (HOPMUPOBAHHE
o0mux 1 npodhecCUOHATBHBIX KOMIETEHIIMI M0 BCEM OCHOBHBIM BHJIaM JCSTEIHHOCTU
dI'OC CIIO 1o cnemmansHoctH 27.02.03 Aemomamuxa u menemexanuxa Ha
mpancnopme (H#cene3Ho0opoxcHom mparcnopme). Ocodoe 3HaUeHUE TUCHUILIMHA UMEET
pu GOPMHUPOBAHUH U PA3BUTHU:

OK O0I. BriOupaTte cnocoObl pemieHus 3agad npodecCUuOHAIbHOU JesATEIbHOCTU
MIPUMEHUTENBHO K Pa3IMYHBIM KOHTEKCTaM.

OK 02. Hcnonp30BaTh COBPEMEHHBIE CPEACTBA MOMCKA, aHAIN3a U WHTEPIPETALUN
uHpopMaruu W WHPOPMAIMOHHBIE  TEXHOJOTWM I BBITOJIHCHHWS  3aJ1a4
poeCCUOHATILHOM ESITEIIbHOCTH.

OK 03. IlnanupoBaTh ¥ pealM30BBIBATH COOCTBEHHOE MPOQPECCHOHAIBHOE U
JUYHOCTHOE PAa3BUTHE, MPEANPUHUMATEIBCKYIO ACATEILHOCTh B MPO(ECCHOHATBLHON
cdepe, UCIONB30BATh 3HAHUS MO (PUHAHCOBOW T'PAMOTHOCTH B PA3JIMYHBIX KU3HEHHBIX
CUTYaIHSsIX.

OK 04. DddexTnBHO B3aUMOJIEHCTBOBATh U PabOTaTh B KOJUIEKTUBE U KOMaH/IE.

IIK 1.1 AnanusupoBaTh pabOTy CTaHIIMOHHBIX, IIEPETOHHBIX, MUKPOIIPOIIECCOPHBIX U
JTUATHOCTUYECKUX CUCTEM aBTOMATHKH IT0 IPUHIIMITHAIBHBIM CXEMaM.

B pamkax mporpamMmbl ydeOHOW AUCITUIUTMHBI OOYYaIOIIUMHKCS OCBAaWBAIOTCS
YMEHUS Y 3HAHUS:

HE,OSK YmMenus 3HaHUs

OK 01-OK 04 | — wcmonb30BaTh THIOBBIE CPEICTBA — BUJIbI HTH(GOPMAIIMH U CTIOCOOBI €€

IIK 1.1 BBIYUCIIUTEIILHON TEXHUKU U IIPOrPaMMHOTO npenacrasiaeHus B OBM;
o0ecrnieueHus; — aJIrOpUTMBbI (PYHKIIMOHUPOBAHUS
— IPOBOAUTH KOHTPOJIb U aHAIU3 IIPOLECCA U(pPOBOM CXEMOTEXHUKH.
(GYHKIIMOHUPOBAHUS LIU(PPOBBIX
CXEMOTEXHUYECKUX YCTPOMICTB 110
(YHKIIMOHATIBHBIM CXEMaM.




1.4. KoauyecTBO 4YacoB Ha OCBOeHHMe padodeil MNpPorpaMmbl y4eOHOM
AUCUUILIUHBI

O0Bem 06pa3zoBaTenbHOI MPorpaMMbl 00ydaromierocs 74 4acoB, B TOM YHCIIE:

00s3aTeIbHast 4acTh - 56 yaca;

BapuaTUBHas 4acTh — 18 yacos.

VYBenuyeHue KoJMUecTBa 4acoB padoueil mporpaMMbl 3a CYET 4acOB BapHATHUBHOMN
YaCTH HAIIPABIICHO Ha yenyobienue 00beMa 3HAHUH 0 pa3zaesaM MporpamMmebl.

O6beM 00pa3oBaTeNIbHOM MPOrpaMMbl 00yUaroIerocs — 74 4acos, B TOM YHCIIE:

00BeM paboThl 00YUAIOIIUXCS BO B3aUMOJICHCTBUY C MpenojaBaTeneM — /4 yaca;

caMoCTOSITeNbHOM paboThl oOyuatomerocs — 0 4acos.



2. CTPYKTYPA U COJAEPKAHUE YUEBHOM JJUCHOUILJIAHBI

2.1. O0beM yueOHOM NMCHUILUIMHBI M BHAbI Y4€0HO padoThI

Bup yueOHoI padoThI O0beM yacoB
O06bem 00pa3oBaTeIbHONM MPOrPaAMMBbI 74

B TOM YHCJIC:

TEOPETHIECKOE 00yUIeHUE 46
1a00paTOpHBIEC 3aHATHS 16
MPAKTUYECKUE 3aHSATHUS 12
KypcoBasi paboTa (ITpoeKT) (eciu IpeayCMOTPEHO) 0
CamocrosiTenbHas paboTa 00y4aromerocs 0
IIpome:xxyTounasi arrecrauusi B popme ougpghepenyuposannozo

3auema




2.2. TemaTH4yecKHUii IJIAH U COAEPKAHME Y4eOHOM M CUUILIHHBI

Koabl koMneTeHIui,

Oo0bem
HaumeHoBaHue Conep:kanue yuyeOHOro marepuaia u GopMbl OPraHU3aNUM JAesITeJIbHOCTH B ¢popmupoBanmnio
pa3aesioB U TeM 00y4arImXxcs wacax | KOTOPBIX Crocoo0cTByeT
3JIEMEHT MPOrpaMMbl
1 2 3 4
BBenenue Copep:kanue y4eOHOTro MaTepuaa 2 OK 01-OK 04
3agaud U cTpyKTypa aucuuiuidabl. CopepkaHue TeM AMCHUIUIMHBL 3HAY€HUE AUCLUUILIMHBI Ha IIK 1.1
COBPEMEHHOM 3Tare pa3BUTHs OOIIECTBA U B CHCTEME MOATOTOBKH CIIEIUAINCTOB 110 aBTOMAaTHKE
U TeJIeMEXaHHKE Ha >KEJIE3HOJOPOKHOM TpaHcmopre. KpaTkuil O4epK HCTOPUH Pa3BUTHUS
uudpoBol cxeMoTeXHUKH. CBs3b HU(POBON CXEMOTEXHUKH C PA3BUTHUEM DJIEMEHTHOU 0a3bl Mpu
CO3JJaHUU TPUOOPOB M YCTPOUCTB (PYHKIIMOHATHHOM SJIEKTPOHUKU U BBIYUCIUTEIIbHON TEXHUKU Ha
ocHOBe cuHTe3a. OCHOBHBIE OMPE/IENICHUs U MOHATHUS B IU(PPOBOM CXEMOTEXHUKE: CXEMOTEXHHKA,
udpoBol cUTHAI, TU(PPOBOE YCTPOUCTBO, MU(PPOBas JIOTUKA, CHHTE3, MUKPOIIPOIECCOP, MHUKPO
OBM. Ponp u 3HaueHHe (PYHKIMOHAIBHON OJIEKTPOHUKH, KaK HAYYHO-TEXHHUYECKOTO
HaIlpaBJICHUs, B IOCTPOCHUM HOBBIX CHCTEM aBTOMATHKH Ha KEJIE3HOAOPOKHOM TPAHCIIOPTE
Pa3znen 1. Apupmerndeckue oCHOBBI HUPPOBOii CXeMOTEXHUKH 12
Tema 1.1. ®opmbl Conep:xaHue yueOHOro MaTepuaJia 8 OK 01-OK 04
NpeACTABJICHUS OcHoBHBIE OCOOEHHOCTH CHUCTEM CYHCIEHUS IJs TMpeACTaBleHUs (3amucu) HHPOpMAIUH B IIK 1.1
YHCJI0BOI yCTpOoHCTBaxX MHU(MPOBON CXEMOTEXHHMKH (JIBOMYHAS, JIBOUYHO-JCCSITHYHAS, BOChBMEpUYHAS,
uHopmanuu B IIecTHaaIaTepUYHasi CHCTEMBI CUHCIICHUS ).
nudpoBbIX ®dopmartsl MpeacTaBiIeHUs U nepenadr uHbopMauuu st TUGpoBbIX ycTpoicTB. [lonsTue Oura,
ycTpoiicTBax OaiiTa, MAalIMHHOTO cJO0Ba. MaTeMaTUYeCKUii M MalTMHHBIA CHOCOOBI 3aMUCH JBOMYHBIX YHCET.
®opMbl IPECTaBICHUS YUCeN ¢ (PUKCUPOBAHHON W TuIaBaromien 3anaroil. [TonsTue o pazpsaHoi
cetke. IlpeacTaBieHue NOJNOKUTENBHBIX M OTPULATEIBHBIX JBOMYHBIX YHCEI B IPSIMOM,
o0paTHOM, JOIMOJHHUTEIHHOM W MOAU(MUIIMPOBAHHOM KOJaX CO 3HAKOBBIM U 0€3 3HAKOBOTO
paspsna
B ToM 4nciie, NPaAKTHYECKUX 3aHATHH 4

IIpakTuueckoe 3ansitue Ne 1. KoaumpoBanue 1enbIX, JpOOHBIX M CMEIIAHHBIX YHCEN B
Pa3IMYHbBIX CUCTEMaX CUMCIICHUSI.

IIpakTnyeckoe 3ansaTne Ne 2. KoaupoBaHue NOJOKUTENBHBIX U OTPULATENIBHBIX JBOMYHBIX
qycelql B PSIMOM, OOpaTHOM, JOMOJHUTEIBHOM U MOAU(PHUIIMPOBAHHOM KO/aX CO 3HAKOBBIM U 0€3
3HAKOBOI'O pas3psiia




w

4

Tema 1.2.
Apudpmerudyeckue
onepanuu ¢
KOIMPOBAHHBIMH
4yHucJIaAMU

Coaep:xaHue y4eOHOIro MaTepuaJia

OcoOEHHOCTH  BBINOJHEHHS apU(METHYECKUX OMNEpaluii ¢ MHOTrOpa3psAHBIMH  JIBOMYHBIMU
KOAWPOBAHHBIMU YUCIIAMU (C.TIO)KCHI/IG, BbBIYUTAHUC, YMHOKCHUC U I[eJIeHI/Ie) CO 3HAKOBEIM U 0Oe3
3HaKOBOT'O pa3psiza.

[IpaBuia ¥ MOCIIENOBATEIBHOCTh BBIIOIHEHUS! apHU(PMETHUYECKUX OINEepanuil ¢ KOAUPOBAHHBIMHU
IBOMYHBIMH 4YHCIAMH C (UKCHPOBAHHOM M IUIABAIOWIEH 3amsaTod B HpsAMOM, OOpaTHOM,
JOTIOTHUTEIHHOM U MOJIU(HUIIMIPOBAHHOM KOJIE CO 3HAKOBBIM U 0€3 3HaKOBOro paspsana. CioxeHue
Y BBIYUTAHUE KOJAWPOBAHHBIX JIBOMYHO-AECATUYHBIX YHCEN CO 3HAKOBHIM M 0€3 3HAKOBOT'O pa3psaa

B Tom YHUCJIE, MPAKTUYICCKHUX 3aHATHH

IIpakTnueckoe 3anaTue Ne 3. BrinonHenue apudMeTuyecKux omepanuil ¢ MHOTOpPa3psIHBIMU
JBOMYHBIMH KOJTMPOBAHHBIMH YHMCIIAMHU CO 3HAKOBBIM U 0€3 3HAKOBOTO paspsija.

OK 01-OK 04
IIK 1.1

Pa3znea 2. Jloruyeckue 0CHOBbI HU(POBOIi CXeMOTEXHUKH

10

Tema 2.1.
DOYyHKUMOHAIbHASA
JOTHKHU

Coaep:xaHue yueOHOro MaTepuaJia

@usznueckoe MPEICTABICHHE JIOTHUYECKUX 3HAYCHHWH JBOMYHBIX UYHCEN AJIEKTPHUUECKUMHU
curHagamu. Ilonstue o komMOWMHANMOHHON cxeme W 1UPpoBOM aBToMare. byneBbl
(mepexitoyatenbHble) (QYHKIUH, HX KOJUYECTBO M CHOCOOBI 3a/JaHus, CYIIECTBEHHBIE U
(UKTHUBHBIE TIEpEMEHHBIE.

CriocoObI TIpeIcTaBlICHUs] TOTUYECKUX TEPEKITI0YaTENbHBIX (YHKIIUNA: BHICKa3bIBAaHUE (CIIOBECHOE
U MMHUCBMEHHOE), TabIUyHOe (MOHATHE O Ta0IHIIaX UCTUHHOCTH) U aHAIUTHYECKas 3aluch (3amHcCh
dbopmynoit). Dnementapubie (ocHOBHBIE, Oa3zucHbie ¢yHku W, NJIW, HE) u xomObuHarmonusie
(ynuBepcanbHble, 0a30Bble) JOrHYeckHe (YHKIMM OJHOW W JBYX TIIEPEMEHHBIX, UX
GyHKIMOHATBHAS 3allUCh 4Yepe3 JAW3BIOHKINIO, KOHBIOHKIMIO H HWHBepcHuio. [loHATHE
BbICKa3bIBaHUs. Oniepaniuu UMILTUKAIIUN, 9KBUBAJICHTHOCTH U CYMMBI TI0O MOJIYJIO 2, KX CBOICTBA.
TaOnuipl MCTUHHOCTU NIl OCHOBHBIX (OA3MCHBIX) UM YHUBEpPCAJIbHBIX (0Aa30BBIX) JIOTHYECKUX
¢byHkuil. PeneiiHO-KOHTAKTHBIA aHajor »JJIEMEHTAapHBIX M KOMOWHAIIMOHHBIX JIOTHUECKUX
GyHKIU.

[IpumeHeHe 3aKOHOB, TOXKIECTB M TIPABHJI anreOpbl JIOTUKU Uil 3allUCH W TIPEoOpa3oBaHMS
MepeKITroYaTenbHbIX GYHKIHHA. Y cnoBHOe rpaduueckoe ob6o3HaueHue (YI'O) ocHOBHBIX (0a3MCHBIX)
W YHUBEpCATBHBIX (0a30BBIX) JIOTHYECKUX ODJIEMEHTOB [UIi pean3allid JJIEMEHTAPHBIX W
KOMOMHAITMOHHBIX (DYHKITHHA

B ToM 4mciie, NPAKTHYECKHUX 3aHATHH

IIpakTnueckoe 3anaTtue Ne 4. Dopmbl npencrtaBieHus (GYHKIUN anreOpbl JIOTUKM W HX
MUHHMMU3ALHUS.

OK 01-OK 04
IIK 1.1




1
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Tema 2.2. OcHOBBI
cuHTe3a  Hu@poBBIX
JIOTHYECKUX
YCTPOMCTB

Coaep:xaHue y4eOHOIro MaTepuaJia

ANroput™m mnepexoza OT BbICKa3bIBaHHs K TAOIMYHON U (PYHKIMOHAIBHOW aHaNUTHYECKOH (hopme
3aMUCH TepeKITIoYaTeNbHBIX (yHKIMNA. OCHOBBI aHATUTUYECKOTO U rpadudeckoro (kaptel KapHo)
Croco0OB MMHUMHU3aLMM (QYyHKUMH. Meroauka mnepexoja OT HOPMAJIBHOM K COBEPILIEHHBIM
(bopmMaM 3arucH NepeKIoYaTeIbHbIX (YHKIUN TPU aHATUTUYECKOM U Ipa)udeckoM Criocodax.
OcCHOBBI CUHTE3a M aHaIU3a KOMOMHALIMOHHBIX JIOTMYECKMX CXeM. AJITOPUTM Iepexoja OT
BbICKa3bIBaHUS K TaOnMyHOW W (YHKUMOHAIBHOM  aHaIMTHYEeCKOH  (opme  3ammcu
nepekitouareabHbiX GyHkiuid. Crnenuanbable pasinoxkenus [1D. He moiHOCTBIO omnpeseieHHbIe
(uactHbie) I1®. IloctpoeHne QYHKIMOHAIBHON CXEMbl JIOTMYECKOIO YCTPOIICTBA METOJOM
cuHTe3a. CHHTE3 He MOJHOCTBIO 3a/laHHBIX Jorndeckux QyHkuuil. [loHsATHEe O 3ampeleHHbIX U
HEOIPEICIEHHBIX HA0Opax apryMEHTOB JJIEMEHTAPHBIX (YHKIMHA. AHaMM3 (QYHKIMOHAIBHBIX
CXEM JIOTMYECKMX YyCTpoHcTB. HekoTopble OCOOEHHOCTH IOCTPOEHHSI CXEM JIOTUYECKUX
ycTpoiicTB. TexHuueckasi peanus3anusi — MOCTPOCHUE JIOTHYECKUX CXEM I10 MEpEeKII0YaTeIbHbIM
¢ynkuusaM. OcoOEHHOCTH MOCTPOEHUS JIOTHYECKUX YCTPOMCTB

B Tom YHUCJIE, MPAKTUYICCKHUX 3aHATHH

IIpakTuyeckoe 3ansaTue Ne 5. [loctpoeHne cxem HU(POBBIX JIOTHYECKUX YCTPOHCTB METOAOM
CUHTE3A.

OK 01-OK 04
IIK 1.1

Tema 2.3. [lupposrbie
HHTErpajbHbIe
MHKPOCXeMbI

Conep:xxaHue yueOHOro MaTepuaJia

OO6mue cBeaeHus o UHUPPOBBIX HHTErpanbHbIX MuKpocxemax (LIMMC) u obnacts ux
npumeHeHust. OcHoBHble cepun LIUMC a1 noctpoeHus goruyeckux ycrpoicts. Knaccupukanus
cepuii HIUMC no ¢pyHKIMOHaIBHOMY Ha3HAUY€HUIO, PU3NYECKOMY MPHUHIUIY PabOThl aKTUBHBIX
JJIEMEHTOB (CXEMOTEXHUYECKOE PELICHME), DJIEKTPUUYECKUM U IKCIUTyaTallMOHHBIM I1apaMeTpam,
BBINIOJHSAEMBIM (QYyHKIUAM, KiaccaM (Tunam). HoMmeHkiaTypa u cepuu IH(PPOBBIX UHTETPATIBHBIX

MukpocxeM.  KoHCTpykTHBHOE  OoQoOpmiieHME  HMHTErpajlibHbIX  MuKpocxeM.  Cucrema
1u(poOyKBEHHOr0 0003HAuU€HUsl Cepuil IUPPOBBIX HHTETPAIbHBIX MHKpocxeM. (OCHOBHbBIE
napamerpsl  [HUMC. CpaBHurensnele napamerpsl [[MMC ¢ pa3nuuHbIMM ~ BUJaMU

CXEMOTEXHUYECKHUX PEIICHMI.

OOmast XapakTepHCTUKa IMOCIEeNOBATEIbHBIX M KOMOMHALMOHHBIX IU(PPOBBIX JIOTHYECKUX
yctpoiictB Ha ocHoBe [IUMC. dyHKIIMOHATBHBIE CXEMBI U YCIOBHBIE Tpaduueckre 0003HAUECHUS
[MUMC B 3aBucHMOCTH OT (PYHKIIMOHANBbHOrO Ha3HaueHHs. OcobenHoct BKmoueHus LIUMC B
(YHKIIMOHAJIBHBIX CXE€MaX JIOTHYECKUX YCTPOUCTB

OK 01-OK 04
[IK'1.1
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Tema 3.1 Hudposbie
TPUITEPHbIE CXeMbI

Coaep:xaHue y4eOHOro MaTepuaJia

OOmue cBeneHUs O TpUITEpe Kak MpocTeimeM KoHeuHoM LudpoBoMm aBromare. Hasznauenue
TPUITEPOB M UX NPUMEHEHHE B anmaparype KeJIe3HOAOPOKHOM aBTOMAaTUKU U TEIEMEXAHUKHU.
Tuns! Tpurrepos. Knaccudukanus TpurrepoB 1o crnoco0y 3alucu U yrnpasiieHUs: HH(OpMaILHeH,
OpraHM3alnuu Jorndeckux cpszeid. HazHauenne n 0003HaYeHHE BXOJOB U BBIXOJOB TPUITEPOB.
Mertoauka ompenesneHust cocTossHus Tpurrepos. OcHoBHbIE napameTpsl. [locTpoenue Tpurrepos
Ha OCHOBE JIOTMYECKHX 3JIEMEHTOB HMHTErPaJbHOM CXEMOTEXHUKU METOJOM CHUHTe3a. OCHOBHBIE
INOHATUS O  CTAaTUYECKOM M JUHAMHUYECKOM  yIpaBileHMM  Tpurrepom.  [IpunHuun
(GyHKIMOHMPOBAaHUSI AaCMHXPOHHOTO RS-Tpurrepa (OmcraOminpHas sdelika MaMsATH) Ha OCHOBE
gorudyeckux dnemeHToB U-HE u WJ/IM-HE B wuHTerpayibHOM CXEMOTEXHHUKE C MPSIMBIMU
HMHBEPCHBIMU BXOJaMHU.

[ToctpoeHne GYHKIMOHAIBHOM CXEMbl U Hpouecc (PYHKIUMOHHUPOBAHMS OJHOCTYIIEHYAaTOro M
nByxcrynendaroro RS-tpurrepa. OcoOeHHOCTH TOCTPOSHHS W pabOThl (YHKIMOHAIBHBIX CXEM
CUeTHBIX TpUrrepoB. [locTpoeHne GyHKIMOHAIBHBIX CXEM U MPUHLHUI pabOThl TPUITEPOB T-THUMA,
D-tuna. Tlocrpoenue yHuBepcaapbHOoro JK-tpurrepa Ha ocHoBe RS-Tpurrepa ¢ ycrpaHeHueMm
COCTOSIHUSI HEOINPE/IEICHHOCTU. YCIIOBUS MOCTPOEHHs U paboThl CHUHXPOHHBIX TPHUITEPOB.
Tabnuma nepexonoB Tpurrepa (Tabiuila MCTUHHOCTH) U 3aKOH (DYHKIMOHUPOBAHUS TpUITEpa
(xapakTepucTHUECKOe ypaBHeHHe Tpurrepa). Hekoropele 0coO€HHOCTH (PYHKIIMOHAIBHBIX CXEM
TPUITEPOB: paclupenne nHpopmanoHHbIx Bxo0B 1o 1 (MJIN), coznanue BX0A0B aCHHXPOHHON
ycTaHoBKH (cOpoca) B HyneBoe (0) win eauHu4Hoe (1) cocTosiHHE TPUITEPOB M UX OJOKHUPOBKA,
CO3/1aHHE JOIOJIHUTENbHBIX BXO0M0B paspemieHus. [locTtpoenne u paboTa cxeM B3aUMHOIO
npeobpazoBanus tpurrepoB: RS—T; D —»T; RST— D; RST— JK; JK — RS; JK— T; JK—D.
YcnoBHoe rpadguueckoe 0003HaUEHUE TPUTTEPOB

B Tom 4unciie, 1a00paTOPHBIX 3aHATHI

JlabopaTopHoe 3ansitue Ne 1. MccnenoBanue paboThl HHTErPaIbHBIX TPUITEPOB HA JOTMUYECKUX
JJIEMEHTaX

OK 01-OK 04
IIK 1.1

Tema 3.2. Hudposbie
CYETYMKH UMILYJIbCOB

Conep:kanue y4eOHOTro MaTepuaa

OOmme cBepeHuss o cueTunkax. HasHaueHuWe M TUNBI CUETUYUKOB M TMEPECUETHBIX YCTPOMCTB.
Knaccudukanmss w  mapamerpbl CcUeTUYMKOB. [lpuHIMN  (QYHKIIMOHMPOBAHHUS  CYETYHKOB.
MaxkcumanbHbli (M30bITOUHBIN) U 3¢ PeKTUBHBIN KO GUIMEHTHI cueTa cueTdnka. [lepenonanenne
CUeTYMKA

ITpuHIMTIIBI TOCTPOEHUS M PabOThI CYETYMKOB Ha CIOXKEHHE M BBIYUTAHME C IOCIEA0BATEIIbHBIM,

OK 01-OK 04
IIK 1.1
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napajuiesIbHbIM, CKBO3HBIM U IPYINIIOBBIM IepeHocoM. Tabiuia nepexonoB cueTYHKoB (Tabnuua
MCTHHHOCTH, TaOJIMIA COCTOSHUI) U 3aKOH (DYHKIIMOHMPOBAHUS CUETUHKA (XapaKTEPUCTHUECKOE
ypaBHeHue). PaspsaHocTs M KO3 QUIMEHT Iepecyera CUeTYUKOB, BECOBOE COOTHOILICHME
paspsanoB. BBox u BeIBOA mHpOpManuMu B cueTUYMKax (IOCIEIOBATENbHBIM W TapajuIeTIbHBIN).
CHHXpOHHBIE W ACHHXPOHHBIE CUETYMKM. CUETYMK C H3MCHICMBIM HAlpaBICHUEM CcyeTa
(peBepcuBHBIM cueTurK). CaMOOCTAHABIMBAIOLIUNCSA CUETUMK. [leKalHbI TBOUYHO-IACCATUUHBIN
cueTuuk. [locTpoeHne u npuHUMIT pabOThI CYETYUKOB C IEPEMEHHBIM K03 (PULIMEeHTOM nepecyera.
KosbLeBsle cyeTunKy.

ITocTpoeHre cyMMHUpPYIOLIET0 JBOMYHOIO CYETYMKA METOJOM CUHTe3a. BapuaHTel rpadudeckoro
n300pakeHus] (PYHKIIMOHAIBHBIX CXEM CUETYMKOB (BEPTHKAIBHOE M TOPH3OHTAIBHOE). Y CIOBHOE
rpaduueckoe 0O03HaueHUE cueTuyukoB. KackajHoe coelMHEHHE CYETYMKOB (MHOIOpa3psIHble
cueTyrku). CXembl IEIUTENs YaCTOThl UMIYJbCHOM MOCIEA0BAaTENbHOCTH HA OCHOBE JBOWYHBIX
CUETUYMKOB (Ha3Ha4YeHHE, MPHUHLMII TIOCTPOEHHUs U paboTa JenuTenedl ¢ pa3inuYHbIMU
KodQpHUIMEHTaAMU TETICHHS)

B ToMm umnciie, 1a00paTOPHBIX 3aHATHI

JlabopaTopHoe 3ansitue Ne 2. MccienoBanue pyHKIIMOHAIBHBIX CXEM CYETUHKOB.

Tema 3.3. Peructpsl

Coaep:xanue y4eOHOro MaTepHuaJia

OOmme cBemeHus o perucrpax. Hasnadenume m THmbl peructpoB. Kitaccudukamuss peructpos.
[IpuHuMn mocTpoeHUst W PabOThl MOCJIENOBATENbHBIX, MapajuleibHbIX, I10CIEI0BATEIbHO-
MapajuIeNIbHBIX U NMapauIeTbHO-TIOCIIE0BATENFHBIX PETUCTPOB MPH BBOJIE U BBIBOZEC WH(OPMAIIHH.
OcobenHocTu mapada3Horo napamienbHOro perucrpa. KosbleBble perucTpbl, UX Ha3Ha4YCHHE,
0CcOOEHHOCTH TIOCTPOCHHUS U TUHAMHKA paObOTHl. PErucTphl ¢ BRICOKUM UMITETaHCOM, IPUMEHEHHE
UX B BBIYUCIMTENbHBIX KOMILIEKCaX. PeBepCUBHBIN perucTp, Ha3HaueHue, MPUHLIUI OCTPOCHUS U
ocoOeHHOCTH puMeHeHus. CIBUTAIOIINE PETHCTPHI C HEMSIMHU MTpreMa JTBOMYHON WH(pOpMAIUH B
MOCJIeIOBaTEeNbHOM KOJE€ M BbJIaYM — B MapaulelbHOM Kojae W HaoOopor. Crasurarouiue
perucTpsl Kak npeodpa3oBarenu Koj10B. bydepHbie peructpsi.

BapuanTel rpaguueckoro u3o0paxeHus (QYHKIMOHAJIBHBIX CXEM PErucCTpOB (BEPTUKAJIBHOE U
TOPU3OHTANILHOE). Y CIIOBHOE Irpadudeckoe 0003HAUCHHE PETUCTPOB. Peanuzaius cxeM perucTpon
Ha TPUITepax pPa3INYHbIX TUIIOB

B Tom 4nciie, 1aDOpPaTOPHBIX 3aHATHH

JlaGopatopHoe 3ansiTue Ne 3. VMccnenoBanue pyHKIMOHATIBHBIX CXEM PETHCTPOBY

OK 01-OK 04
K 1.1

Pa3nea 4. KomOuHanuonHbie nugposbie ycTpoiicTBa

18

Tema 4.1.
HIudparopsl n

Coaep:xxaHue yueOHOro MaTepuaJia

Haznauenune mmdparopoB u jnemudparopoB Kak 3JIEMEHTOB IPeoOpa3oBaHMs UMCIOBOU

OK 01-OK 04
K 1.1
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aemuppaTopbl

nHpopmanuu. [IpuHnun moctpoenuss U paboTel mmdparopoB u Aemmudparopon. Tabmuia
HMCTUHHOCTH Tporiecca GyHKIIMOHUpoBaHus mmdpaTopa u aemudpaTopa. MaTpudHble, THHEHHBIC
U NIPSIMOYTOJIbHBIE AemurdpaTopsl. EMKkocTh mudpaTopoB u aemudpatopoB. Dopmarsl BXOJHOTO
KOJIa: IBOMYHBIN M IBONYHO-ICCATUIHBIA. MHOTOCTYIIEHYAThIE NI PATOPEIL.

YcnoBHoe rpaduyeckoe o603HaueHue mudpaTopoB u nenmmdpaTopoB. AHAIU3 cXeM MU(pPaTopoB
u nemmdparopos B 6azucax NJIN, U-HE, NJIN-HE

B ToMm umnciie, 1a00paTOPHBIX 3aHATHI

JlaGopaTtopnoe 3ansiTme Ne 4. UccnenoBanue (YyHKIMOHAJIBHBIX CXeM MIH(paTopoB u
nemurdpaTopoB»

Tema 4.2.
IIpeoOpa3zoBaTen
KO/I0B

Coaep:xaHue yueOHOro Marepuaa

Hasnauenue mnpeoOpazoBareneii konoB. [IpuHiun mnocTtpoeHuss ¥ pabOThl IMpeoOpa3oBarTess
JBOUYHOTO TO3WIIMOHHOTO YHMCJIa B CIIEIUAIBHBIC JBOMYHBIE MAIIWHHBIE KOJBl M MAIIMHHBIX
KOJIOB OJIHOTO BHJa B Jpyrod, mnpeoOpa3oBaTeiss ABOWYHO-IECSITHYHOTO KOJAa B JBOHYHO-
NECSITUUHBIM KOJ Jpyroro BuAa, ImpeoOpa3zoBaTesiss KOAOB I LUPPOBOM KOJUPOBKH.
Oco0eHHOCTH MTOCTPOCHHUS CXEM TP Mepexojie U3 KOAOB OAHON CHUCTEMbI CUMCICHUS B JIPYTYIO.
Tabnuia UCTUHHOCTH TIpoliecca (HYHKITMOHUPOBAHUS MPEOOPA30BATENS KOIOB.

YcnoBHoe rpadguueckoe o003HadeHHE peodpa3oBareseil Ko10B. AHaIU3 cxeM npeodpa3oBaTenei
konoB B 0asucax UJIN, U-HE, NJIN-HE

B ToM 4mciie, NPAKTHYECKHUX 3aHATHH

IIpakTnueckoe 3ansaTue Ne 6. Jlornueckoe NpoeKTUPOBAHNE CUETHBIX CXEM.

OK 01-OK 04
IIK 1.1

Tema 4.3.
MyJabTHILIEKCOPBI H
AEeMYJIbTHILIEKCOPBbI

Conep:xaHue y4eOHOro MaTepuaJsia

Ha3nauenne MyJbTUIUIEKCOPOB M JAEMYJBTHUILIEKCOPOB KaK 3JIEMEHTOB YCTPOWCTB IepeAadyd u
npueMa uHGopMaruu. MyJabTUIIIIEKCOPBl KaK HU(GPOBbIE MHOIOMO3MIIMOHHbIE MEPEeKI0YaTeNu-
KOMMYTaTOpbl. JIeMyJIbTUIUIEKCOPBI KaK CEJICKTOPBI-pACIpEACIIUTEIN BXOJHOTO CHTHAaa,
pAacCLIPUTENIA KAaHAJIOB.

[lpyuHuun mnoctpoeHuss W (QYHKUMOHUPOBAHUS MYJIBTUIUIEKCOPOB M JAEMYJIbTUILIEKCOPOB.
Oco0eHHOCTH UCTIOIb30BAaHUS MYJIBTUILUIEKCOPOB JUIs Tepeiaun HH(OPMAIMK U3 MHOTUX KaHAJIOB
B OIMH B IIOCIEAOBATEIbHOM KOJAE€ M IpeoOpa3oBaHMs MapajuIeIbHOTO KoJa B
nocse1oBaTeNbHbIi. MyIbTHIIEKCOPHOE U AEMYJIBTUILIEKCOPHOE AepeBo. Tabnuiia HCTUHHOCTH
mpouecca (QyHKIMOHUPOBAHUS  MYJIbTHIUIEKCOPOB U JeMYJIbTHIUIEKCOPOB. IlpumMenenue
MYJIbTUIUIEKCOPOB U JEMYJIBTUILNIEKCOPOB KaK KOMMYTaTOpOB KaHajoB. IloHsATHE O cenekTopax-
MYJIbTUIUIEKCOPAX. VYcnoBHoe rpaduueckoe o0003Ha4YeHHe MYJIBTUILIIEKCOPOB u
JNEMYJIBTUILIEKCOPOB

OK 01-OK 04
IIK 1.1
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B ToMm umnciie, 1a00paTOPHBIX 3aHATHI

JlaGopatopnoe 3ansitue Ne 5. VccnenoBanue (QyHKIMOHAIBHBIX CXEM MYJBTUIUIEKCOPOB WU
JEMYJIbTUILIEKCOPOB.

Tema 4.4. Coaeprxanue yueOHOIro MaTepuaJa OK 01-OK 04
KoMmOnHanmonubie Haznauenne u knaccudukaius KOMOMHAIIMOHHBIX CyMMaTopoB. [locTpoeHre MeToI0M CHHTE3a U K 1.1
ABOMYHbIE yciaoBUsA (DYHKIIMOHUPOBAHUS OJHOPA3PSIHOTO KOMOWHAIIMOHHOTO moixycymmaropa. Tabmuua
CYMMATOPbI HCTUHHOCTU Ipouecca (PyHKIMOHUPOBAHUS KOMOMHALMOHHOTO cymmaropa. [loctpoenue u

paboTa MOJTHOTrO OJHOPA3PSAHOTO KOMOMHALIMOHHOTO CyMMaTOpa.

MHoropa3psiiHble CyMMaTOpBbl IOCIIEA0BATENBLHOIO U ApajlIeIbHOTO ACHCTBUS C 3alIOMUHAHUEM

IIepeHoca, MocieI0BaTeIbHbIM CKBO3HBIM MIEPEHOCOM, MapajUIeIbHbBIM U IPYIIOBBIM IEPEHOCOM.

CriocoObl  NOBBIILIEHUS]  OBICTPOJCHCTBUSA  MapajuleNbHBIX cymMmaropoB. HakamnuBaromue

JIBOMYHBIE CcyMMaropbl. Jlecatnunble cymmaTopel. KackagHoe cOeauHEHHE CYMMAaTOpOB.

YcnoBHoe rpaduyeckoe 0003HaYeHHE CyMMATOPOB. AHAIN3 (DYHKIIMOHAJIBHBIX CXEM CYMMAaTOpOB

B Tom 4uciie, 1a00paTOPHBIX 3aHATHI

JlaGopatopHoe 3ansaTHE Ne 6. VccnenoBanue pyHKIMOHAIBHBIX CXEM CyMMAaTOPOB.
Tema 4.5. Hudposbie | Conep:kanne yuedGHOro MmaTepuajia
KOMIIapaTopbl Ha3nauenne u knaccuukanuss LU(POBBIX KOMIApaTOpoB — cXeM cpaBHeHUs. OCHOBHbIE

orepaly nopa3psAHOrO CPpaBHEHUS JBYX CPaBHUBAEMBIX JBOMYHBIX YMCEJ HA OCHOBE ajareOpbl

norukd. [IpuHIMNIBI paBEeHCTBA M HEPABEHCTBA JBOMYHBIX uucen. [IpuHuun noctpoeHus u

npouecc  (QYHKIMOHUPOBAHUS  OJHOpa3psaHoro kommapaTtopa. Iloctpoenne wu  pabora

MHOTOpa3psIHOro KoMmapartopa. Tabmuna HMCTUHHOCTH (YHKIMOHMPOBAHUS KOMIapaTopa.

CriocoObl  HapalMBaHUs pa3psAIHOCTH KommapaTopoB. KackanHble cxemMbl KOMIapaTOpOB.

YcnoBHoe rpaduyeckoe 0003HaYeHHE KOMIIAPaTOPOB
Paspnea 5. [lu¢dposbie 3annoMHHAKOIIME YCTPOHCTBA
Tema 5.1. Coaepsxanue y4eOHOro MaTepuasa OK 01-OK 04
Knaccnpukauus u OO611as XapakTepUCTUKA U Ha3HAYECHHUE IIUPPOBBIX 3aMOMHUHAOIKX yeTpoiicTs. Kiaccudukarms u MK 1.1
napamMeTpsbl napamMeTpsl HH(QPOBBIX 3alIOMHHAIOLIMX YCTPOMCTB MO (PU3MUYECKUM NpUHIMIAM padoThl, MO
3alIOMUHAKIIHUX TEXHOJIOTUU M3TOTOBJICHHUS, CIIOCO0Y M300pa’keHusl 4Kcesl, crnoco0y 3aoMUHaHUsS UHPOpMAIIH,
YCTPOWCTB [0 KPaTHOCTU CYMTHIBaHMA. MeToipl pa3merieHus MHpopmauuu (aapecHas M Oe3zagpecHast).

Wepapxus (ctpykrypa) 3amomuHaromux yctpoicts (O3Y, I3V, IIII3VY). OcHoBHbIE
XapaKTEepUCTUKH 3allOMHUHAIONIMX YCTPOMCTB: €MKOCTh, OBICTPOACHCTBUE, HAJEKHOCTh U
SKOHOMUYHOCTh. [loHsATHE O cBepxomepaTUBHOM 3amomuHaromeM ycrpoiictee (CO3YVY).
Opranuzanust 0e3aJpecHON W BHUPTYaJIbHOM NaMATH (Mara3WHHasi, CTEKOBas, accOlMaTHBHA,
HEMOCPEICTBEHHAs U MPSIMOM aJIpecalliim)
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1 2 3 4

Tema 5.2. Coaeprxanue yueOHOro MaTepuasa 2 OK 01-OK 04
OnepaTuBHbIe Haznavenwue, npuHIMI TOCTPOCHUS U PEKUMBI PaOOTHI ONEPATHBHO-3aIIOMHHAOIIETO YCTPOHCTBA K 1.1
SaNOMHHAIIHE (O3Y) — 3anmce, xpaHeHue u ureHue uMHGopmaruu B sneMeHTax namsatd O3Y. Opranuzanus
ycrpoiicrea namsatd B O3Y. IlocTpoeHue cxeMm 3alOMHUHAIONIMX 3JEMEHTOB JUHAMHUYECKMX M CTAaTHYECKUX

O3Y. Crpykrypa wMarpun Hakonutened wuHpopmamuun O3Y. CxemMbl ONEpaTHBHBIX

3alOMUHAIOMKX YCTpocTB Ha ocHOBE T TJI-cTpykTypsl 1 M/II-cTpyKTyphl ¢ OJHOKOOPAMHATHOM

U JIBYXKOOpIMHATHOH BbIOOpKOH. Crarmueckue O3Y (perucTpoBble, MaTpHuHbIe, (HallIoOBBIE,

nopazpsaanbie, OaitoBbie). Junamuueckne O3Y. CxemorexHuka O3Y Ha OTEYeCTBEHHBIX

MHUKpOcXeMax. Y cloBHOE rpaduieckoe 0003HaueHUE ONIepaTHBHO-3aIIOMUHAIONIETO YCTPOWCTBA
Tema 5.3. Coaep:xanue y4eOHOro MaTepHuaJia 2 OK 01-OK 04
IHocTrosiHHbIE Hasnauenue u ximaccupukamusi TOCTOSHHBIX 3anoMuHaromux ycrpouctB (I13Y). DnementHas K 1.1
3allOMHHAKOLIHE 0a3a M opraHu3alys MOCTOSHHBIX 3allOMMHAIOUIMX YCTPOMCTB. IloCTOsIHHBIE 3amOMHHAOLIUE
ycTpoiicTBa YCTpOICTBa MAaCOYHOI'O TUIIA U NTpOorpaMMHpyemMble nojb3oBaTesieM. [loctpoenue 113V pazanunbix

BuoB. [IpuHUIMI mnporpammupoBaHus mosib3oBaresieM [I3Y  (3neKTpUYeCKMM CHTHAJIOM U

MacCKHpPOBAHHUEM). Oco0eHHOCTH ~ TMOCTPOEHUS  IMEPEnpoOrpaMMHUPYEMBIX  IOCTOSIHHBIX

sanomuHaronmx ycrpoiicte  (ITII3Y). Cxema IIII3Y ¢ MHOrOKpaTHBIM 3JIEKTPUYECKUM

nepenporpammupoBanuem. [1I13Y ¢ ynbrpaduoneToBsIM CTUpaHUEM U JIEKTPUUECKOMN 3aMUCHIO.

YcnoBHoe rpaduyeckoe 0003HaYeHHE MOCTOSHHBIX 3aIIOMUHAIONINX YCTPOMCTB
Pa3nes 6. Anasnoro-uugposbie u nudpo-aHaI0roBbie NpeodpazoBaren HHGopMauun 8
Tema 6.1. indpo- Coaepxkanue yueOHOIro MaTepuaJa 4 OK 01-OK 04
aHAJIOTOBbIE Haznauenue um ocHOBHbIE mapameTpbl IU(po-aHanoroBbix npeodOpazosatenedt (LIAIT). Meroast K 1.1
npeodpa3oBaresin npeoOpa3oBaHus Koja B aHAJIOTOBBIN cUrHain. OCHOBHBIE CXEMHBIE PEIIEHUs TOCTPOEHHs LI(po-
(ITAII) xona B aHaJIoroBbIX mpeoOpazoBateneii: [[AIl ¢ mnpenu3nOHHBIMU PE3UCTOPHBIMM MaTpULlaMU U
HANIPSZKEHH e 6e3marpuunsle. [loctpoenne u npuHuun padotsl cxemsl LJAIT ¢ mpenn3nOHHBIMU Pe3UCTOPHBIMU

MatpunamMu (LJAII ¢ BecoBbIMM JIBOMYHO-B3BEIIEHHBIMH CONPOTHBJIEHHUSIMM) W Ha OCHOBE

Mmatpuisl R-2R ¢ cymmupoBanuemM TokoB. CXEMOTEXHHYECKHE MPUHLUIBI HU(PO-aHATIOTOBBIX

npeoOpa3oBarenel W HMX MOCTPOCHHE Ha JJIEKTPOHHBIX KIIOYax. YCJIOBHOE Trpaduueckoe

0003HaYeHHE I (PPO-aHAIOTOBBIX ITpeodpazoBarTenen

B ToMm 4nciie, 1aDOpPaTOPHBIX 3aHATHH 2

JlabopaTopHoe 3ansitue Ne 7. HccnenoBanue (QyHKIIMOHATBHBIX CXeM ITM(DPO-aHAIOTOBBIX

npeoOpaszoBaresnein»
Tema 6.2. Amnajsoro- | Conep:kaHue y4eOHOTr0o MaTepuaa 4 OK 01-OK 04
uugposeie Ha3naueHue u OCHOBHBIE MapaMeTpbl aHasoro-nuu¢poBslx mnpeodpazopareneit (ALID). ITpuauun IIK 1.1
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npeodpaszoBarein
(ALLIT) undopmanun

aHasioro-uu@poBoro npeodpazoanus uHGopmanuu. [lonsTue o qUCKpeTH3auu, KBAHTOBAHUU U
KOJMPOBAaHUHU HETIPEPHIBHBIX CUTHAIIOB. METOIbI MPeoOpa3oBaHMsl aHAIOTOBOTO CHTHAJIA B KOJI.
[IpyHIMI ~TOCTPOCHHSA  aHANOTO-IM(PPOBBIX MpeolOpa3zoBaTesiel CHUTHAIOB IO  METOoJaM
CTYIIEHYATOTO W TMOCIEAOBATEIHLHOTO MPHUOIMKEHUS OIMOPHOTO HAMPSIKEHUS U C MapalIeIbHBIM
npeobpaszoBanuem. [IpeoOpa3zoBarens yriia moBopoTa B ABOMYHBINA Ko. [locnenoBatenpabie AL
C €IMHUYHBIM M C JBOMYHO-B3BEIICHHBIM MPUOIIMKEHUEM. Y CIIOBHOE rpadrueckoe 0003HaueHUE
aHaJIOro-IIM(PPOBBIX IpeobpazoBaTenen

B Tom 4uciie, 1a00paTOPHBIX 3aHATHI 2

JlabopaTopHoe 3ansitue Ne 8. VccrnemoBanue (GYHKIHMOHAIBHBIX CXEM aHAJOTO-IU(POBBIC

npeoOpazoBarenen
Pasnen 7. Mukponpoueccopbl # MUKPONIPOLECCOPHBIE YCTPOMCTBA 4
Tema 7.1. O01mme Conep:xanue yueOHOro MaTepuaJia 2 OK 01-OK 04
CBeIeHHs 0 OcHOBHbIE ONpeAeNeHUsI U MOHATHS O MUKPOMpPOIECCOpax Kak ImpuMepax LHU(poBoro aBromMara. K 1.1
MHKpOIponeccopax U | Hasnayenue, kiaccupukanus M TUIIOBasS CTPYyKTypa MUKporpoueccopa. JlBa moaxoma K
MHUKPOIPOUECCOPHBIX | [jocTPOEHUIO IPOLECCOPOB: MPUHIUIIBI CXEMHOW JIOTUKU U MPOrpaMMHUpPyeMOi JTJOTUKUA. CrocoObl
cucremax OpraHM3aliy YIPaBJICHUs BBIYMCIUTENBHBIM IporeccoM. Knaccudukaiys MUKPOIPOIECCOPHBIX

cpeactB. Ilokomenuss wmmukpompoueccopoB. OO0nacTH NPUMEHEHUS MHUKPOIPOLECCOPOB |

MUKpoOBM. Ponb MUKpONpOLECCOPHON TEXHUKU MPHU CO3JAHUHM CHUCTEM OOpaOOTKH JIaHHBIX.

[lepcrieKTHBBI pa3BUTHUS U HCIOIb30BAHUSI MUKPOIIPOLECCOPHBIX CPEICTB
Tema 7.2. Coaep:xanue yueOHOro MaTepuaa 2 OK 01-OK 04
Mukponpouneccopubie | OTHOKpHUCTaIbHbIE MUKponporeccopbl. CTpyKTypHas cXeMa U apXMTEKTYpHOE IOCTPOEHHE K 1.1
YCTPOMCTBA OJTHOKPHUCTAIILHOTO MUKpomporeccopa. CocTa, Ha3HAYE€HNUE U IPUHIUIIBI B3aMMOCBA3H OCHOBHBIX

0JIOKOB B CTPYKTYpHOH cxeme MuKpomporeccopa. Ha3HaueHne OCHOBHBIX CUTHAJIOB U BBIBOJIOB.

B3aumoneicTeue ycTpoiCcTB MUKPOIIPOLIECCOPA TP BBIIIOJIHEHUN KOMaH/ yrpaBieHus. KoManas

MuKpornporeccopa. OcoOEHHOCTH pealn3allud KOMaHJ Nepefadd ympasiaeHus. OpraHuzanus

MaMsATH MHKPOIPOLIECCOPOB. MaIlmMHHbIe TakThl U IHKJIBI (BpeMEHHas auarpaMma IUKJIOB).

Nnpopmanus cocrosHus. 3amyck Mukpompoueccopa. CocTosHUS 3axBaTa, HpepbIBaHMUS,

ocra”oBa. [ToHsTHE O MPOrpaMMHOM 0OeCTIeUeHUH
Bcero: 74
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3. YCJIOBUSA PEAJIN3AIIUU YYEBHOM JUCIUTLIINHBI

3.1. MaTepuajJibHO-TeXHUYECKOE o0ecIevYeHune

Jns  peanuzanuu  MporpaMMbl  y4eOHOM — JUCHUILIMHBI JOJDKHBI  OBITH
PEeIyCMOTPEHBI CIEYIOUTUE CIEIUaTbHbIE TOMEIECHUS:

Jlabopatopus «I{udpoBasi cxeMoTeXHUKa»OCHAIIIEHHAs! 000PY0BaHUEM:

— paboyrie MecTa Mo KOJIMYECTBY 00ydaronmxcs;

— 000pynoBaHHOE paboyee MECTO MPENoJaBaTeIs;

— MyJbTUMEIUIHOE 000pyI0BaHUE (IIPOEKTOP U MPOEKIUOHHBIN 3KPaH);

— nabopaTopHbIe CTEHABI JJIi MPOBEICHUS HUCCIETOBAHMM 0a30BBIX JOTHYECKHX
AJIEMEHTOB M YCTPOMCTB B IU(PPOBBIX HHTETPATBHBIX MUKPOCXEMAX;

— HW3MEpUTETbHbIC TPUOOPHI,

— Ha0OpBI IEMEHTOB U KOMIIOHEHTOB IU(PPOBOI CXEMOTEXHUKH.

HOMGHIGHI/IC JJIA CaMOCTOSITEIIbHOMN pa6OTI>I, OCHalllCHHas KOMHBIOTepHOﬁ TEXHUKOM C
BBIXOO0M B CCTH I/IHTCpHeT.

3.2. MapopmanuoHHOe 0oOecnedeHne peau3anu NporpaMmmMbl

Jlnia peanu3anuu nporpamMmmsl OMOIMOTEUHBIN (HOHA 00pa30BaTENbHON OpraHU3auH
YKOMIUIEKTOBAaH TEYaTHHIMU W (WJIM) DJIEKTPOHHBIMHU H3JaHUSIMU, PEKOMEHJIOBAHHBIMU
I MCTIONIb30BaHUA B 00pa30BaTEILHOM MPOIIECcCe

3.2.1. Dy1eKTPOHHBIEC U3JaHUA (JIEKTPOHHbIE pecypchl)

1. ®ponoB B.A. Iudposas cxemorexHuka vactb l: yuyeOHoe mocobue/ B.A.
®ponos. - Mockea: ®I'BY IO «Y4yeOHO-METOAMYECKUI LEHTP MO O0Opa30BaHMIO HA
KEIe3HOJAOPOXKHOM TpaHcmopte», 2020. - 292c. - 978-5-907206-18-2. — Tekcr:
AIEKTPOHHBIN// YMI] KIT: AJIEKTPOHHAS OnOIMoTEKA. - URL.:
https://umczdt.ru/books/1194/242200/

2. ®ponoB B.A. IludpoBas cxemoTexHHKa 4acTh 2: ydeOHOoe mocobdue/ B.A.
®ponos. - MockBa: ®I'BY IO «Y4yebHO-METOAMUECKUI LIEHTP MO 00pa30BaHHUIO HA
KEJIE3HOJOPOKHOM Tpancmopte», 2020. - 400c. - 978-5-907206-19-9. - Tekcr:
AIICKTPOHHBI// YMI] KIT: AJIEKTPOHHAS OmOIMoTeKA. - URL:
https://umczdt.ru/books/1194/242201/

3. ®ponoB B.A. IudpoBas cxemorexHuka yacth 3: ydeOHOe mocobue/ B.A.
®ponos. - Mockpa: ®I'BY IO «Y4yebHO-METOAMYECKUI LIEHTP MO 0Opa30BaHHUIO HA
KEJIE3HOJIOPO)KHOM TpaHcmopTe», 2020. - 600c. - 978-5-907206-20-5. - Texkcr:
AIIEKTPOHHBIN// YMI] KIT: AJIEKTPOHHAS OnoIMoTEKA. - URL.:
https://umczdt.ru/books/1194/242202/

4. ®ponos B.A. [Mudposas cxemorexHuka yacth 4: yuyeOHoe mocobue/ B.A.
®posioB. Mockpa: ®I'BY IO «YueOHO-METOAMYECKUM LIEHTPp MO 0Opa30BaHHUIO Ha
KEJIE3HOJOPOKHOM Tpancmopte», 2020. - 516¢c. - 978-5-907206-21-2. - Tekcr:
AJICKTPOHHBIN// YMI] KIT: AJIEKTPOHHAS OmOIHMOTEeKA. - URL:
https://umczdt.ru/books/1194/242204/

3.2.2. JIONOJTHUTEIbHbIE HCTOYHUKH

1. Maypun A.W. Metoanueckoe mocoOre Mo MpOBEACHUIO MPAKTHUECKUX 3aHATUI
OI1.08 Iudposas cxemoTexHuka: metoauueckoe nocodbue/ A.VI. Maypun. - Mocksa:



YML KAT, 2022. - 56c¢. - Tekcrt: snextponnsni/ YMI XKT: snexkrponHas
oubaroreka. - URL: https://umczdt.ru/books/1236/262019/

2. Maypun A.M. Meroaudeckoe Mmocooue IMmo MpoBEJASHUIO Jab0paTOpHBIX paboT
OI1.08 [udposas cxemoTexHuka: metogudyeckoe nocooue/ A.M. Maypun. - Mocksa:
YMII KAT, 2022. - 69c. - Tekct: anexrponnbii// YMI XIT: snexrponHas
oubaroreka. - URL: https://umczdt.ru/books/1236/262018/

3. JIznmuea 3.X. Metoauyeckoe nmocodue «OpraHuzaiusi CaMOCTOATENbHON pabOThI
Ul 00ydJarommxcss 09HOM (PopMbl 00ydeHHsI 00pa30BaTEIBHBIX OPTaHU3AIMMKA CPETHETO
npodeccuonansHoro obpazoBanusi» OII08 Iludpomas cxemoTexHHKA: METOAMYECKOE
nocobue/ 3.X. J[3mmera. - MockBa: YMII KT, 2023. - 120c. - TekcT: 3neKTpOHHBIN//
YMI XK/IT: anekrponnas oubmmoreka. - URL: https://umczdt.ru/books/1236/280131/

4. HoBoxwuiioB O. II. DnekTpoHuKa U cxeMoTexHuKa B 2 4. Yacth 1: yueOHUK 1st
cpeanero npodeccuonansuoro odpazoanus/ O.I1. HoBoxwuos. - Mocksa: M3aaTenscTBo
FOpaiit, 2023. - 382c. - (IIpodeccuonanproe oopazosanue). - ISBN 978-5-534-10366-3. -
Texcr: »snextponnsiii// OOpaszoBarensHas 1atdopma IOpaitt [caiit]. - URL:
https://urait.ru/bcode/517772

5. HoBoxuiio O. I1. DnekTpoHuka u cxemoTexHuka B 2 4. YacTp 2: y4eOHUK Jis
cpeanero npodeccronansHoro odpazoanus/ O.I1. HoBoxkwnos. - Mocksa: M3naTenscTBo
FOpaiit, 2023. - 421c. - (IIpodeccuonanbroe oopazoBanue). - ISBN 978-5-534-10368-7. -
Texcr: »snextponnbiii// OOpa3zoBarensHas 1atdopma IOpaitt [caiit]. - URL:
https://urait.ru/bcode/517773

3.3. Peanuszanusi oOpa3oBaTe/ibHOIl mNporpaMmbl B (popMe NPAKTHYECKOI
NMOJATOTOBKH

OOpasoBaTenbHast JeATENbHOCTh B (OpME NPAKTUYECKOHM TMOATOTOBKH MPH
peanuzaiuu yueOHou mucturiunbl OI1.08 Lugposas cxemomexnuxa OCYIIECTBISETCS
OpU MPOBEACHUM MPAKTUYECKUX 3aHATUH W HHBIX BHJAOB Y4e€OHOM JeATeIbHOCTH,
NpelyCMaTpUBAIOIIMX  JIEMOHCTPALMI0  MPAaKTUUYECKMX  HABBIKOB,  BBINOJHEHUE,
MOJIETTUPOBAaHUE  OOY4YalOIIMMHUCA  ONpPENEICHHbIX BUAOB paboT Uil peleHus
NPAKTUUECKUX 3a/lad, CBS3aHHBIX € Oyaymed npodeccuoHaNbHOM NeATEIbHOCTHIO B
YCIIOBUSIX, TNPUOJIMKEHHBIX K pEaJbHbIM IPOU3BOACTBEHHBIM; BKIIOUYAaEeT B ce0s
OTJENbHBIE JEKIUH, KOTOPbIE MIPEIyCMaTPUBAIOT Nepeaady oOydaromuMcs HH(opMaIuio,
HEOOXOUMYIO Il TOCHEAYIOLIEro BBIMOJHEHHUs] paboT, CBSA3aHHBIX C Oymyiiei
po(hecCHOHATEHON e TENBHOCTBIO.
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4. KOHTPO.Ib Y OIIEHKA PE3YJbTATOB OCBOEHUS YUEBHOUN

OneHka KkadecTBa OCBOEHHMS YYEOHOW JIMCLMILIAHBI

JANCHUITJINHBI

KOHTPOJIb YCIIEBAEMOCTH U MPOMEKYTOUHYIO aTTECTALIUIO.

Texkyuii  KOHTPOJb  YCIIEBAEMOCTH  OCYIIECTBJSETCS MpernojiaBaTeeM B
mporiecce MPOBEACHUS TMPAKTHYECKUX 3aHATUH, TECTUPOBAHHUS, a TaKXKE BBIMOJHCHHS
00yJaromMMUMHUCA WHIWBUAYAJIbHBIX 3aJaHU B COOTBETCTBMHM C (DOHJOM OIIEHOUHBIX
CPE/CTB 10 yU4eOHOM! JUCIUTUIUHE.

BKJIIOYAET TEKYIIHUI

Pe3yabTarnl 00yyeHus

Kpurepum ouenkn

MeToabI OIIEeHKH

3HaHuA.

- BUJI0B HH(OPMAIIMH B CITOCOOOB
ee npenacrasienust B OBM.

- aJITOPUTMOB

(G yHKIIMOHUPOBaHUS IU(HPOBOI
CXEMOTEXHHKH.

- 00y4Jaromuiics nepeuncisieT
BUJIBI HHPOPMAIIUH U CIIOCOOBI ee
npeacrasieHus B 9BM;

- BOCIIPOU3BOJIUT aJITOPUTMBI
¢dbyHKIIMOHUpOBaHUs U(POBOH
CXEMOTEXHHUKH.

Ppa3IndHbIC BUABI OIIPOCa,
pemieHuc 3aaa4,
TCCTHUPOBAHUC

YMmerTh:

- UCIIOJIB30BaTh TUITIOBBIC
CpeACTBa BEIYUCIUTEILHOM
TEXHUKU U IIPOrPAMMHOI0O
obecreyeHus..

- HpOBOI[I/ITI) KOHTpOJ'H) 1 aHaJIn3
nporiecca GyHKIIMOHUPOBAHUS
U(POBBIX CXEMOTEXHUUECKUX
YCTPOMCTB MO (PYHKITMOHATBHBIM
cxeMam

- 00y4aroImuiics IEMOHCTPUPYET
MIPaKTUYECKHE HABBIKU
WCIIOJIb30BAHUS TUTIOBBIX CPEJICTB
BBIYHUCITUTENLHON TEXHUKU U
MPOTPAMMHOT0 00ECTICUCHHS;

- aHaJIM3UPYET U KOHTPOIUPYET
nporiecc PyHKIIMOHUPOBAHUS
HU(POBBIX CXEMOTEXHHUYECKHIX
YCTPOMCTB 1O (PYHKIIMOHATHHBIM
cXeMaM.

SKCTEPTHOE HAOIIOACHUE 1

OLICHKAa Ha J'Ia60paTOpHBIX n

MPAKTUYCCKHUX 3aHATUAX
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