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1. OBIIASI XAPAKTEPUCTHUKA PABOYEI ITPOTPAMMBI YYEBHOM
TV CHUILIAHBI

1.1. O6sn1acTb npuMeHeHus1 padoyeil MPOrpaMmbl

PaGouass mporpamMmma y4eOHOM JUCHUIUIMHBI SBJSIETCS YacThIO IMPOTPAMMBI
MOATOTOBKM CHEHHAIMCTOB cpeaHero 3BeHa B coorBerctBuu ¢ PI'OC CIIO mo
ciequanbHocT  27.02.03  Aémomamuxa u  menemexamuxa Ha — mpawcnopme
(orcene3no0oposcHom mparncnopme) (06a3oBasi MOATOTOBKA).

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

VYyebnas mucuurnimHa [Jugposas cxemomexnuka SBIASETCS 00sS3aTeNIbHON
YacThl0 00wWenpogheccuonaibHo2o 1UKIA TPOrpaMMbl MOATOTOBKHU  CIIEIUATMCTOB
cpeanero 3BeHa B coorBeTcTBHM ¢ DPI'OC CIIO mo cnenuansHoctu 27.02.03
Aemomamuka u meiemMexanuka Ha mpaHcnopme (JHceiesHo00POICHOM MPAHCHOpMeE).

1.3 Iean U nIaHUpPyeMble Pe3yJabTaThl 0CBOEHUS THCIHHIINHBI
VYuebnas aucuurnnuba [ugposas cxemomexnuxa obecnieunBaeT (HOPMUPOBAHUE

o0IMX U Npo(eCCUOHATIBHBIX KOMIIETEHIIMI MO0 BCEM OCHOBHBIM BHJIaM JIE€ATEIbHOCTU
®dI'OC CIIO mno cnemumanpHoctu 27.02.03 Asmomamuxa u menemexanuxa Ha
mpawncnopme (dHcene3no0opodicHom mpancnopme). Ocodoe 3HaU€HUE JUCHUILINHA UMEET
npu popMHPOBaAHUM U PA3BUTHUU:

OK 01 BsiOupate crocoObl pelieHHs 3a1ad Npo(ecCHOHaIbHON AEeSTENbHOCTU
MIPUMEHUTENBHO K Pa3IMYHBIM KOHTEKCTaM;

OK 02 OcymectBisTh TOUCK, aHajdu3 M HMHTEPIPETauui0 HHPOPMALINH,
HE0OXOAMMOM /sl BBIMOJHEHUS 3a/1a4 PpO(heCCUOHATBHOMN 1eATEbHOCTH;

[IK 1.1 AnanusupoBaTh pabOTy CTaHIIMOHHBIX, IIEPETOHHBIX, MUKPOIIPOIIECCOPHBIX U
JUArHOCTUYECKUX CUCTEM aBTOMATUKH I10 IPUHIMIIHAIBHBIM CXEMaM.

B pamkax mporpamMMbl yuyeOHOW IUCIUIUIMHBI OOYYaOLIMMUCS OCBaMBAaIOTCS

YMEHUS U 3HAHUSL:

HE,O(I;K YMenus 3HaHUA

OK 01 — WCIOJB30BaTh TUIOBBIE CPE/ICTBA — BUJIbI HTH(GOPMAIIMH U CTTOCOOBI €€

OK 02 BBIYMCIIUTENIBHON TEXHUKH U TPOTPaMMHOTO npeacrasieHus B OBM;

K 1.1 o0ecrniedeHus; — aJIrOpUTMBbI (PYHKIIMOHUPOBAHUS
— MPOBOAUTH KOHTPOJIb M aHAJIN3 IpoIecca 1M (pOoBON CXEMOTEXHUKH.
(GYHKIIMOHUPOBAHUS LIH(PPOBHIX
CXEMOTEXHUYECKUX YCTPOMICTB 110
(GYHKIMOHATIBLHBIM CXEMaM.




1.4. KoauyecTBO 4YacoB Ha OCBOeHHMe padodeil MNpPorpaMmbl y4eOHOM
AUCHUIIHHBI:
O6bem 00pazoBaTeIbLHON MPOrpaMMbl 0Oy4YaroIerocs: 74 4acoB, B TOM YHUCIIE:

00s3aTeIbHast 4acTh - 56 yaca;

BapuaTUBHas 4acTh — 18 yacos.

VYBenuueHue KoJIM4ecTBa 4acoB paboueil mporpaMMBbl 3a CYET YacOB BapHATUBHOMN
YacTH HANPABIICHO Ha y2nyOieHue 00beMa 3HaHUH 10 pa3ziesiaM IpoTrpaMMBbl.

O6beM 00pa3oBaTeNbHOM MPOrpaMMbl 00yUaroIerocs — 74 4acos, B TOM YHCIIE:

00BeM paboThl 00YUAIOIIUXCS BO B3aUMOJICHCTBUM C MpenojaBaTeneM — /4 yaca;

caMOCTOsITeNIbHOM paboThl oOyuatonierocs — 0 gacos.

2. CTPYKTYPA U COJEP)KAHUE YYEBHOM JJUCIHUILINHBI

2.1. O0bem yueOHOM JUCHUIUIMHBI U BHAbI Y4e0HO padoThI

Bua y4eOHoii padoThI O0BbeM yacoB

O0bem o0pa3oBaTeIbHON NPOrPaAMMBbI 74

B TOM YHCJIC:

TEOpeTUIeCKoe 00yueHne 46
1a00paTOpHBIE 3aHATHS 16
IIPAKTUYECKUE 3aHATUS 12
KypcoBasi paboTa (MpoeKT) (eciid MpeayCMOTPEHO) 0
CamocrosrenbHas paboTa 00y4aromerocs 0

IIpomexyTounas arrectanus B popme ougdepenyuposannozo 3auema




2.2. TemaTH4yecKHUii IJIAH U COAEPKAHME Y4eOHOM M CUUILIHHBI

HaumenoBanue
pa3aesioB u TeM

Conep:xanue yueOHOro Matepuaia u (pOpMbl OPraHU3aALMNU AeATeIbHOCTH
00yJaImmxcs

O0beMm

qacax

Koapl komMnereHumii,
(popmupoBanuio
KOTOPBIX CIOCOOCTBYET|
3JIEMEHT NMPOrPaMMbl

1

2

4

BBenenne

Conep:xaHue yueOHOro MaTepuaJia

3amaun M cTpykTypa aucuumuinHbl. CoaepKaHue TeM AMCHUILUIMHBL 3HAYeHUE T CHUILUIMHBI Ha
COBPEMEHHOM OJTale pa3BUTHs OOIIECTBA M B CHUCTEME IOJrOTOBKU CIEIHAIHCTOB IO
aBTOMAaTHKE M TEJEMEXaHWKE Ha JKEJIE3HOIOPOKHOM TpaHcmopTe. KpaTkuili odepk wucropuu
pa3BuTHs IM(PPOBOI cxeMOTeXHUKH. CBA3b LU(PPOBON CXEMOTEXHUKHU C PA3BUTUEM HJIEMEHTHOM
0a3bl IpU CO3/IaHUU TTPUOOPOB U YCTPOICTB (PYHKIIMOHAIBHOMN 3JIEKTPOHUKH U BHIYHCIUTEIbHON
TEXHUKU Ha OCHOBe cuHTe3a. OCHOBHBIC OIpPEJENICHHUS U MOHATUSA B LU(POBOM CXEMOTEXHUKE:
CXEMOTEXHHKa, NH(POBOH cUTHAN, TUPPOBOE YCTPOWCTBO, WHM(pPOBas JOTHKA, CHHTE3,
MUKpoInporeccop, MUKpo 9BM. Ponb u 3HaueHne QyHKIIMOHAIBHON 31EKTPOHUKH, KaK Hay4HO-
TEXHUYECKOTO HAINpaBJICHUS, B IIOCTPOCHUH HOBBIX CHCTEM aBTOMATHUKU Ha JKEJIE3HOJOPOKHOM
TPaHCIIOpTE

OK 01
OK 02
K 1.1

Paszpnen 1. Apupmernyeckue 0CHOBbI HM(PPOBOI CXeMOTEXHUKH

12

Tema 1.1. ®opmsl
npeacTaBJIeHus
YHCI0BOI HH(popMannu
B IH(PPOBLIX
yCTpoicTBax

ConepxaHue y4eGHOro MaTepuaJjia

OcHOBHBIE OCOOCHHOCTH CHCTEM CUHUCIEHUsS Ul MNpeACTaBiIeHHs (3amucu) HH(opManuu B
ycTpoiicTBax LU(POBONH CXEMOTEXHUKH (JIBOMYHASA, JBOMYHO-IECATUYHAS, BOChBMEpHYHAs,
HIeCTHAALATEePUYHAs CUCTEMBI CUUCIICHUS).

®dopmartsl npeAcTaBIeHUs U nepenaun nHpopmauuu a1 uudposeix ycTpoiicTs. [TonsTHe OuTa,
OaiiTa, MalIMHHOTO CJIOBAa. MaTeMaTH4eCKUH U MAIIMHHBIN CIIOCOObI 3alMCU ABOWYHBIX YHCEIL.
®opMmbl IpecTaBICHHS Yices ¢ PUKCUPOBAHHOM M TU1aBarolei 3ansatoi. [londarue o paspsaHoi
cerke. [IpencraBiieHne NOJOKUTEIBHBIX M OTPHULIATENBHBIX JBOMYHBIX YHCEI B IPSIMOM,
o0paTHOM, JOMOJHUTEIHPHOM M MOAM(PHUIIMPOBAHHOM KOJaX CO 3HAKOBHIM M 0€3 3HAKOBOTO

paspsaa

B ToM 4nciie, NpaKTHYECKUX 3aHATHH

IIpakTnueckoe 3ansitue Ne 1. KoaupoBanue uenbix, ApPOOHBIX M CMEIIAHHBIX YHCENT B
Pa3INYHBIX CUCTEMAX CUMCIICHHUS.
IIpakTnyeckoe 3ansitne Ne 2. KoaupoBaHHE MOJOXKHUTENBHBIX U OTPULATENIBHBIX JIBOMYHBIX

OK 01
OK 02
K 1.1




qrceN B PSIMOM, 00paTHOM, JOTIOJTHUTEIBHOM U MOJU(PHUIIMPOBAHHOM KOJIaX CO 3HAKOBBIM U 0e3
3HAKOBOTO pa3psiia

Tema 1.2. Copep:kaHue y4eOHOIro MaTepuaa 4 OK 01
ApudpmMernyeckue OcoOeHHOCTH BBIMOJIHEHUA apU(PMETHYECKUX OINEpalii C MHOTOPa3pSIHBIMUA JIBOMYHBIMU OK 02
onepaunuu ¢ KOJMPOBAHHBIMU YHCIAMH (CIO0XKEHUE, BHIYMTAHUE, YMHOKECHUE U JEJICHHE) CO 3HAKOBBIM U 0e3 K 1.1
KOJAUPOBAHHBIMU 3HAaKOBOTO pa3psija.
YHCIaAMHU [IpaBuia u mocnea0BaTeIbHOCTh BBIMOJIHEHUS apu(METHYECKUX OIepaluii ¢ KOJUPOBaHHBIMU

JBOWYHBIMH YHCIAaMH ¢ (UKCUPOBAHHOM M IUJIaBAIOLICH 3amsIToil B MpsIMOM, OOpaTHOM,

JIOTIONIHUTEIPHOM ¥ MOJUGUIIMPOBAHHOM KOJE CO 3HAKOBBIM U 0€3 3HAKOBOIO paspsja.

CnoxxeHue W BBIYMTAHHUE KOJIMPOBAHHBIX JBOWYHO-IECSITHUUHBIX YHUCEI CO 3HAKOBBIM M 0e€3

3HAKOBOT'O pa3psijia

B ToMm 4unciie, NpaKTHYeCKUX 3aHATHI 2

IIpakTnyeckoe 3anaTue Ne 3. BrinonHenue apudmMeTndecKux omnepanuii ¢ MHOropa3psIHbIMU

JIBOMYHBIMHM KOJMPOBAaHHBIMU YHCJIAMHU CO 3HAKOBBIM U 0€3 3HAKOBOT'O paspsja.
Pa3nen 2. Jlornyeckue 0CHOBBI IUPPOBOI CXeMOTEXHUKH 10
Tema 2.1. Coaep:xaHue yueOHOro MaTepuaJia 4 OK 01
DOYyHKUMOHAIbHASA @U3NYECKOE TMPEACTABICHUE JIOTUYECKUX 3HAYEHUM JBOMYHBIX YHCEN 3JIECKTPHUYECKUMH OK 02
JIOTUKH curHagamu. [loHsTHe O KOMOMHAIMOHHOW cxeme U HHU(ppoBOM aBToMare. byseBs K 1.1

(mepexirovyaTenbHble) (QYHKIMHA, HX KOJIMYECTBO W CHOCOOBI 3a/laHusl, CYIIECTBEHHBIE W
(UKTUBHBIE IEPEMEHHBIE.

CriocoObl  TIpe/CTaBICHUS  JIOTMYECKHUX — TEPEKIIOYATeNbHBIX  (DYHKIMIA:  BBICKA3bIBAHHE
(cmoBecHOE M MUCHMEHHOE), TaONIUYHOE (TMOHATHE O TaONMIIAX MCTUHHOCTH) M aHaJIUTHYECKas
3amuch (3anmuchk GopMmyoi). DnemeHTapHbie (ocHOBHBIE, Oazucuble ¢pynkuuu U, UJIW, HE) u
KOMOMHAIMOHHbIE (YHUBepcalbHble, 0a30Bble) JIOTMUecKMe (QYHKIMH OJHOM M JIBYX
MEPEMEHHBIX, WX (YHKIMOHAJIBHAS 3alUCh Yepe3 IU3IBIOHKINI0, KOHBIOHKIUIO W HHBEPCHIO.
[TonsTre Bricka3piBaHus. Onepanny UMIUTHKAINH, SKBUBAICHTHOCTH U CYyMMBI TI0O MOAYIIO 2, UX
CBOMCTBA.

TaOnuipl UICTUHHOCTH AJIE OCHOBHBIX (0a3MCHBIX) U YHUBEPCAJIbHBIX (0a30BBIX) JOTMUECKUX
¢byHKIU. PeneliHO-KOHTAKTHBIA aHAJNOT DJIEMEHTAPHBIX W KOMOWHAIIMOHHBIX JIOTHYECKHX
GbyHKIUH.

[IpumeHeHHe 3aKOHOB, TOXJIECTB M IMpPaBWJI AIreOpbl JIOTUKU JUIA 3allMCH M MPeoOpa3oBaHUs
MepeKrovaTenbHblXx  GyHKIUK. YcimoBHoe rpaduueckoe oOo3HadeHne (YI'O) OCHOBHBIX
(6a3uCHBIX) U yHUBEpCATIbHBIX (0a30BBIX) JJOTMYECKUX JIEMEHTOB VIS PEAU3alliH SIEMEHTapHbIX

1 KOMOMHAIIMOHHBIX (DYHKITHI




B TOoM unciie, NpaKTHYeCKUX 3aHATHI

IIpakTuuyeckoe 3ansitue Ne 4. ®opmbl npeacTaBieHus (YHKIUNA anreOpbl JIOTHKH M HX
MUHUMU3ALH.

Tema 2.2. OcHOBBI
CHHTEe3a ungpoBbIX
JIOTHYECKHUX YCTPOMCTB

Conep:xaHue yueOHOro MaTepuaJia

AJroput™M mnepexojia OT BBICKA3bIBaHUS K TaOMMYHOW M (YHKIMOHAIBHOW aHAIUTHYECKOU
¢dopme 3anucu nepexmoyaTeabHbIX QyHKIMA. OCHOBBI aHATUTHYECKOTO U TpaguuecKoro (KapThl
Kapno) cnoco6oB wmunummuzanuu QyHkuuii. Mertoauka mepexoga OT HOPMaJbHOW K
COBEPIICHHBIM (OpMaM 3alHuCU NEePeKIIYATENbHBIX (YHKIUA TpU aHATUTHYECKOM U
rpaguIecKoM crocodax.

OCHOBBI cHHTE32 M aHajgn3a KOMOWHAIIMOHHBIX JOTMYECKHX CXEeM. AJTOPHUTM Iepexoja OT
BBICKa3bIBaHUS K TaOMM4YHOW W  (QYHKUMOHAIBHON  aHalIUTHYecKoW ¢opme 3amucu
MepeKITIoYaTeTbHBIX QyHKIMA. Crienuanbabie pa3noxeHus [1D. He momHOCTRIO omnpesieieHHbIC
(uactabie) I1®. IloctpoeHue QGYHKIMOHATBHONH CXEMbl JIOTHYECKOTO YCTPOHMCTBA METOJIOM
cuaTe3a. CHHTE3 HE MOJHOCTHIO 33JaHHBIX JIOTHYeCKUX (yHKUUH. [loHsATHE O 3ampelmeHHbIX U
HeompeAeNeHHbIX Habopax apryMEHTOB AJIEMEHTapHbIX (PYHKIMNA. AHamu3 ()YHKIMOHAIBHBIX
CXEM JIOTUYECKHX YyCTpPOHCTB. HeKoTopble OCOOEHHOCTH TIOCTPOCHHUS CXEM JIOTMYECKHX
ycTpoiicTB. TexHuueckas peainu3ainus — MOCTPOSHUE JOTHUYECKUX CXEM IO MePEeKI0YaTeIbHbIM
¢ynknusaM. OcoOEHHOCTH MOCTPOEHUS JIOTHIECKUX YCTPOHCTB

B ToM 4mciie, NpAKTHYECKHUX 3aHATHI

IIpakTnueckoe 3ansitue Ne 5. [ToctpoeHue cxeM UGBPOBBIX JOTHUYECKUX YCTPOHCTB METOJOM
CHHTE3.

OK 01
OK 02
K 1.1

Tema 2.3. [lupposrbie
HHTErpajbHbIe
MHKPOCXeMbI

Conep:xaHue yueOHOro MaTepuaJia

OOmme cBeaeHuss o LUGPOBBIX HHTErpanbHblx Mukpocxemax (LMMC) u obnacte ux
npumenenust. OcHoBHble cepun [IMUMC ana  nocTpoeHHsT JIOTUYECKUX — YCTPOWCTB.
Knaccudpukanus cepuit IUMC no ¢yHKIMOHAaTbHOMY Ha3HAYEHMIO, GU3UUYECKOMY MPHHILIUIY
paboThl  aKTUBHBIX  JJIEMEHTOB  (CXEMOTEXHHYECKOE  pEILIEHHUE), JJIEKTPUUECKUM U
HKCIUTYaTAallMOHHBIM TapaMeTpaM, BBIOJHSAEMbIM (QyHKIUAM, KiaccaMm (Tunam). HomeHknaTypa
U Cepuu IUQPPOBBIX MHTErPaIbHBIX MUKpocxeM. KoHCTpyKTHBHOE 0OpMIIeHHE MHTETPaIbHBIX
MukpocxeM. Cucrema HUPPOOYKBEHHOro 0003HAYeHUS cepuil HUGPOBBIX HHTErpalIbHbBIX
MukpocxeM. OcHoBHble mapameTpsl LIUMC. CpaBaurensnbie napamerpsl HUMC ¢ paznuusbivu
BHUJIAMU CXEMOTEXHUYECKUX PEIICHUH.

OOmast XapakTepHCTHUKA MOCIEIOBATENbHBIX W KOMOMHAIIMOHHBIX LHU(POBBIX JOTMYECKHX
yctpoiictB Ha ocHoBe [[MUMC. OyHKUHOHAIbHBIE CXEMbl M YCIOBHBbIE TIpauyecKue
obo3nauenns HMMC B 3aBucuMoctH 0T (YHKIHMOHAJIBHOrO HaszHaueHus. OCoOeHHOCTH

OK 01
OK 02
IIK 1.1




‘ BimroueHus: [{UMC B GyHKIIMOHAIBHBIX CXEMax JIOTHYECKUX YCTPOUCTB

Pa3nea 3. IlociienoBareibHOCTHBIE IM(POBBIE yCTPOiicTBa — HU(POBBIE ABTOMATHI

14

Tema 3.1 Ludposbie
TPUITEPHbIE CXeMbI

Conep:xaHue y4eOHOIro MaTepuaJia

OOuue cBefeHUs O TpUITEpe Kak IpocTeilleM KOHeYyHOM IudpoBoM aBromare. Hasnauenue
TPUITEPOB U MX NPUMEHEHHE B aIlapaType >KEIE3HOIOPOKHOM aBTOMATHKU U TEJIEMEXAHMKH.
Tuns! Tpurrepos. Knaccudukanus tpurrepos 1o cnocoOy 3anucu U ynpasiieHus: HHpopMauei,
OpraHu3alliK JIOTHYECKUX CBsi3ell. HasHaueHnne n 0003HauEHUE BXOJIOB U BBIXOJOB TPUITEPOB.
Metoauka onpeneseHus COCTOSIHUS TpUrrepoB. OCHOBHBIE ITAPAMETPHI.

[locTpoeHne TpUITEPOB Ha OCHOBE JIOTMYECKUX JJIEMEHTOB MHTEIPajIbHOW CXEMOTEXHUKH
METONOM CHUHTe3a. OCHOBHbBIE IOHATHS O CTAaTUYECKOM M AMHAMHYECKOM YIIPaBICHUU
TpurrepoM. [IpuHnmn (GyHKIMOHUPOBAHUSI aCHHXPOHHOTO RS-Tpurrepa (OucrabuipHas siaeiika
MaMsTH) Ha ocHOBe jiornueckux 3jeMeHToB M-HE u WJIN-HE B nHTerpasibHONM CXEMOTEXHHUKE C
OpsIMBIMH ~ MHBEPCHBIMH ~ BXxojamu. [loctpoeHne (yHKIMOHAIBHOW CXEMBI M IPOLECC
(YHKLIMOHMPOBAHUS OJHOCTYIIEHYAaTOro M JAByXcrymeHdaroro RS-tpurrepa. OcobGeHHoCTH
MOCTPOEHUsT W paboThl  (PYHKUMOHAIBHBIX CXEM CYETHhIX TpurrepoB. I[locTtpoenue
(GYHKLIHMOHATIBHBIX CXEM M NpUHIMI padoThl TpurrepoB T-tuma, D-tuma.  Iloctpoenue
yauBepcanbHoro JK-tpurrepa Ha ocHoBe RS-Tpurrepa ¢ ycTpaHeHHWEM — COCTOSHUS
HEOIPEICJICHHOCTH. YCIIOBHSI IOCTPOEHUS U paboThl CHUHXPOHHBIX TpurrepoB. Tabmuna
Mepexo/loB Tpurrepa (Tabivila MCTUHHOCTM) U 3aKOH (DYHKUHMOHUPOBAaHUS TpUITEpa
(XapakTepuCcTHUYECKOE YpaBHEHHE TPUTTEPA).

HekoTtopeie 0coOeHHOCTH (YHKIIMOHATIBHBIX CXEM TPUITEPOB: paclIupeHHe MHPOPMaLMOHHBIX
Bxoq0oB o U (MJIN), co3nanue BXOA0B aCHHXPOHHOH ycTaHOBKU (cOpoca) B HyzeBoe (0) win
eauHuyHoe (1) cocTosiHME TPUITEPOB M MX OJOKMPOBKA, CO3AAHMUE JIOTOJIHHUTEIBHBIX BXOJIOB
paspemienus. [loctpoenue u pabora cxem B3aMMHOTO INpeoOpazoBaHus TpurrepoB: RS—T; D
—T; RST— D; RST— JK; JK — RS; JK— T; JK—D. YcnoBHoe rpadudeckoe 0003HaAUCHHE
TPUITEPOB

B Tom yuciie, 1a00paTOPHBIX 3aHATHI

JlabopaTopnoe 3ansitue Ne 1. VccnenoBanue paboThl TPUTTEPOB

OK 01
OK 02
K 1.1

Tema 3.2. Hudposbie
CYETYMKH UMILYJIbCOB

Conep:kaHue y4eOHOTro MaTepuaa

OOmme cBeneHus O cueTyMkax. Ha3HaueHHe M TUIBI CYETYMKOB U IEPECUETHBIX YCTPOMCTB.
Knaccudukamuss u mapaMeTpbl cyeTyukoB. [IpwHIMT (QYHKIIMOHUPOBAHHS CUYCTUHKOB.
MaxkcumanbHblil  (M30BITOYHBI) W 3((EeKTUBHBIA  KOI(DUIMEHTHI cueTa  CYETYHKA.
[Tepenonuenune cueTynka

ITpuHunsl nocTpoeHus U paboThl CYUSTYMKOB Ha CIOXKEHHE U BBIUUTAHUE C TIOCIIEOBATENbHBIM,

OK 01
OK 02
K 1.1
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napajuieNIbHbIM, CKBO3HBIM U IPYIIOBBIM nepeHocoM. Tabmuia nepexo10B CYETUMKOB (Tabiuia
MCTHUHHOCTH, Ta0JIMIIAa COCTOSHUIN) U 3aKOH (DYHKIIMOHUPOBAHMS CUETUMKA (XapaKTEPHUCTUIECKOE
ypaBHeHue). PazpsaHocts U kod(d(dUIMEHT mepecuera CYETYMKOB, BECOBOE COOTHOLICHHE
paspsanoB. Beog u BbIBOA MH(pOpMANMK B CYETYMKAX (IOCIEIOBATENbHBIM U MapasuIeIbHBbIH).
CHUHXpOHHBIE M ACHHXPOHHBIE CYETYMKU. CUETYMK C HM3MEHSEMbIM HANpPaBICHUEM CueTa
(peBepcuBHBIM cueTunK). CaMOOCTAHABIMBAIOIIUNACS CUETYUK. JleKa HbIi IBOMUHO-IECATUYHBIN
cuetynk. [locTpoeHne u mnpuHIUN pPabOTHl CUETYMKOB C MEPEMEHHBIM KO3(UIIeHTOM
nepecuera. KosbieBble CUETUHKMY.

[TocTpoenne cyMMUpPYIOLIET0 ABOMYHOTO CUETYMKA METOJIOM CHHTEe3a. BapuaHThl rpaguueckoro
n300pakeHs PYHKIIMOHAIBHBIX CXEM CUYETUYHKOB (BEPTHKAILHOE U TOPU3OHTAIBHOE). Y CJIOBHOE
rpaduueckoe ob0o3HaueHHUEe cUeTYMKOB. KackaaHoe coeMHEHHE CYETUYHMKOB (MHOTOpa3psiaHbIC
cueTyrku). CxeMbl AENUTENs 4YacTOThl UMIYJIbCHON MOCIIEI0BAaTEIbHOCTH Ha OCHOBE JTBOMYHBIX
CUETYMKOB (Ha3HAUYEHME, MPHUHIMI TOCTPOEHUS U paboTa JenuTeneld ¢ pasITuYHBIMU
KodQpUIHEeHTaMU TETICHHS)

B Tom umnciie, 1a00paTOPHBIX 3aHATHI

JlabopaTopHoe 3ansitue Ne 2. MccrnenoBanye pyHKIIMOHAIBHBIX CXEM CYETUYHKOB.

Tema 3.3. Peructpsl

Coaep:xanue y4eOHOro MaTepHuaJia

OOmme cBexeHust o perucrpax. Hasnadenune m Tumbl peructpoB. Kiaccudukamnus perucTpos.
[TpuHiun mocTtpoeHuss W paboThl IOCIEAOBATENbHBIX, MHapajIeNIbHBIX, MOCIEI0BaTEeIbHO-
nMapajyieIbHBIX W MapalyIeNIbHO-TIOCTIEIOBATEIbHBIX ~PETUCTPOB TIPH  BBOJE U BBHIBOJC
uHpopmanuu. OcoGeHHOCTH napadazHOro napamiebHOro perucrpa. Komabiesbie perucTpsl, ux
Ha3HA4YeHUE, OCOOEHHOCTH TIOCTPOCHUS W JWHAMHKAa paboThl. Permcrpsl ¢  BBICOKHM
UMIIEIaHCOM, MpPHUMEHEHHE HX B BBIUUCIUTENBHBIX KOMIUIEKCAaX. PeBepCHBHBIN perucrp,
Ha3HAYEHUE, MPUHIUI MOCTPOSHHsI W O0COOEHHOCTH TNpuMeHeHHs. CIOBHUTaIONIMe PErHCTPHI C
LHeMsIMM IpUeMa JBOMYHOW HMH(POpPMALUMU B IOCIENOBAaTEIbHOM KOJAE M BbIJJAUd — B
napajuleIbHOM KoJie ¥ HaoOopoT. ChBuraromye perucTpbl Kak IpeoOpa3oBaTenu KOJOB.
Bydepusbie peructpsi.

BapuanTtsl rpadguueckoro mzodpaxeHuss (QyHKIMOHAJIbHBIX CXEM PEruCTpPOB (BEPTHKAIbHOE U
TOpPU30HTANIBHOE). YCIOBHOE Trpaduueckoe o0003HAUeHHE perucTpoB. Peammsanus cxem
PETUCTPOB HA TPUTTEPAX PA3IUYHBIX THITOB

B ToMm 4uciie, 1a00paTOPHBIX 3aHATHI

JlabopaTopnoe 3ansitue Ne 3. MccienoBanne yHKIMOHAIBHBIX CXEM PETHCTPOBY

OK 01
OK 02
IIK 1.1

Paszpnen 4. KomOnHanuonHble uudposeie ycrpoiicTa

18

Tema 4.1. Illugpatopsl \ CojaepixkaHue y4eOHOIr0o MaTepuaJa

OK 01
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U aemudparopbl

Haznauenne wmmdparopoB u aemudpaTopoB Kak 3IIEMEHTOB IPeoOpa3oBaHMs YHCIOBOU
unpopmanuu. [lpuHImMn nmocTpoeHuss W padoTel mmdpaTropoB u aemudpaTopoB. Tadnwmia
UCTUHHOCTU Tpoluecca (yHKUMOHMpOBaHUS wHdparopa u aemudparopa. MaTpuuHsle,
TUHEHHBIE W TPSAMOYroJibHbIe nemmudparopbl. EMkocTh mmdpaTopoB u Iemmdparopos.
@dopmarbl BXOAHOIO KOJA: JBOWYHBIA M JABOUYHO-IECATHYHBIM. MHOrocrymneHuyaTbie
nemudpaTopsl.

VYcnoBHoe rpaduueckoe o0o3HaueHHE MHUQPPATOPOB U JemH(PpaTopoB. AHAIU3 CXEM
mmdparopoB u gemudparopos B 6azucax MJIN, U-HE, NJIN-HE

B Tom umnciie, 1a00paTOPHBIX 3aHATHI

JlaGopaTtopnoe 3ansitue Ne 4. HccrnenoBanue (YyHKIMOHAJIBHBIX CXEeM MIU(GPATOPOB U
nenndpaTopoBy

OK 02
K 1.1

Tema 4.2.
IIpeoOpa3zoBaTen
KO/10B

Coaep:xaHue yueOHOro MaTepuaJia

Haznauenue mnpeoOpasoBareneld komoB. [IpuHIMI mocTpoeHuss u paboThl MpeoOpa3oBaTes
ABOUYHOI'O ITO3UIIMOHHOI'O 4YHCJIa B CIICHHUAJIBHBIC ABOUWYHBIC MAIIIWMHHBIC KOAbI U MAIIMHHBIX
KOJIOB OJHOTO BHJa B JPYroi, mpeoOpa3oBaTelis JBOMYHO-ICCITUYHOTO KOJa B JBOUYHO-
JNECSITHYHBIA KOJ| JIPYyroro BHJA, IpeoOpa3oBareis KOJOB ISl IH(PPOBON KOTUPOBKH.
OCOOCHHOCTH MTOCTPOCHHSI CXEM IPH MEePexoJie U3 KOJOB OJHON CHCTEMbl CUMCIICHUS B JAPYTYIO.
Tabnuia HCTUHHOCTH TIpoliecca (HYHKITMOHUPOBAHUS MIPEOOPA30BATENS KOIOB.

VYcnoBHoe  rpaduyeckoe  oOo3HaueHHe — mpeoOpazoBaTened  KOAOB.  AHAIM3  CXEM
npeoOpazoBareneit kojoB B 6azucax NI, M-HE, NJIN-HE

B ToM 4mnciie, NPAKTHYECKHUX 3aHATHH

IIpakTuyeckoe 3anaTue Ne 6. Cunres npeoOpaszoBaresneil KOJ0B

OK 01
OK 02
K 1.1

Tema 4.3.
MyJabTHILIEKCOPBI H
AEeMYJIbTHILIEKCOPBbI

Conep:xaHue y4eOHOro MaTepuaJia

Haznauenmne MYJIBTHIITICKCOPOB U JACMYJIBTUILJICKCOPOB KaK 3JICMCHTOB YCTPOI\/'ICTB nepeaaun u
Inpuema I/IHCI)OpMaI_[I/II/I. MYJIBTI/IHHGKCOPBI KakK I_[I/I(I)pOBLIe MHOT'OITO3UIIMOHHBIC TICPECKIIIOYATCIIN-
KOMMYTAaTOPB5I. I[eMYJ'H)TI/IHJ'ICKCOPI)I KaK CCICKTOPBI-paCpCaACIUTCIIM BXOJHOI'0 CHUTHAJIA,
pacliupuTEIIN KaHAJIOB.

HpI/IHL[I/IH MMOCTPOCHUA U (1JYHKL[I/IOHI/Ip0BaHI/ISI MYJIBbTHILICKCOPOB W JACMYJBTUIIIICKCOPOB.

Oco0OeHHOCTH UCHONB30BAaHUSI MYJIBTHUIUIEKCOPOB [UIsl Tepenadyd WHGOpMaluu M3 MHOTHUX
KaHaJIOB B OJMH B IIOCJIEIOBATEIbHOM KOJAE M IpeoOpa3oBaHMs MapajuleIbHOIO KoJa B
nociie0BaTeabHbId. MyIbTUIUIEKCOPHOE U JEMYJIBTUILUIEKCOPHOE JepeBo. Talnuia HCTUHHOCTH
npouecca (QYHKIMOHHPOBAHUS MYJBTUIUIEKCOPOB U JAeMYJIbTUILIEKCOpOB. [lpumenenue
MYJIBTUIUIEKCOPOB U JIEMYJIbTUIUIEKCOPOB KaK KOMMYTATOPOB KaHaOB. [IoHsATHE O cenekTopax-

OK 01
OK 02
K 1.1
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MYJIBTUIUICKCOpaX.  YCIOBHOE  rpaduueckoe  00O3HAYEHUE  MYJIBTUIUIEKCOPOB U
ACMYJIbTUIIJICKCOPOB

B ToMm 4uciie, 1a00paTOPHBIX 3aHATHIA

JlabopaTopHoe 3anstue Ne 5. MccrnenoBanue (yHKIIMOHAJIBHBIX CXEM MYJIbTHUILIEKCOPOB M
JEMYJIbTUILIEKCOPOB.

Tema 4.4.
KoMOnHaLMOHHEBIE
JABOHYHBIE CYyMMATOPBI

Copep:kaHue y4eOHOTro MaTepuaa

Haznauenue u xnaccugukanyisi KOMOMHAIMOHHBIX cyMMaTopoB. IlocTpoenne MeToioM cuHTe3a
U ycJI0BUs (DYHKIIMOHUPOBAHMS OJJHOPA3psIHOr0 KOMOMHAIIMOHHOTO Mojlycymmaropa. Tabnuna
WUCTHHHOCTU TIporecca (DyHKIIMOHUPOBAaHHS KOMOMHALMOHHOTO cymmaropa. lloctpoenne u
pa0oTa NOJIHOIr0 OJHOPA3PAAHOI0 KOMOMHALIMOHHOTO CyMMaTOpa.

MHoropa3psiiHble  CyMMaTOpbl  IIOCIEJOBATENIBHOTO W NAPAJLICIILHOTO  JIEHCTBHA €
3allOMMHAaHUEM TI€peHOCa, IOCJIEOBaTEIbHBIM CKBO3HBIM IE€PEHOCOM, NapajliebHbIM U
IPYyNIOBBIM mepeHocoM. CriocoObl OBBIIEHHUST OBICTPOJICHCTBHS MapaUICIIbHBIX CYMMAaTOPOB.
HaxkarunBaronue nBounuHble cymmaropsl. Jlecatuunble cymmaropsl. KackaaHoe coenuHeHue
CyMMaTopoB. YcioBHOe Tpaduueckoe 0003HaueHHE CyMMaTopoB. AHamu3 (yHKIMOHAIHHBIX
CXEM CyMMAaTOpOB

B Tom umnciie, 1a00paTOPHBIX 3aHATHI

JlabopaTopHoe 3ansitue Ne 6. VccienoBanue (pyHKIIMOHAIBHBIX CXEM CYMMaTOPOB.

Tema 4.5. Ludposbie
KOMIApaTophbl

ConepxaHue y4eGHOro MaTepuaJjia

Ha3nauenne u xnaccuduxanus HUQPPOBBIX KOMIIAPATOPOB — CXeM cpaBHEHUs. OCHOBHBIE
OTIEpAIlNU MTOPA3PSITHOTO CPABHEHHUS JIBYX CPAaBHHBAEMBIX JIBOMYHBIX YHCET HA OCHOBE ajreOph
noruky. IIpuHIMIBI paBeHCTBA M HEPAaBEHCTBA JBOMYHBIX 4YHced. [IpMHIMII MOCTPOEHUS M
nporecc  (YHKIIMOHUPOBAHUS ~ OJIHOpaspsimHOro Kommaparopa. lIloctpoenme u  pabota
MHOTOpa3psIHOro Kommaparopa. Tabiuia HCTUHHOCTH (YHKUIMOHHUPOBAHHS KOMIIapaTopa.
CriocoObl HapamMBaHUS Pa3pATHOCTH KoOMIapatopoB. KackagHple CXEeMbI KOMITapaTOpOB.
YcnoBHoe rpaduyeckoe 0003HaYeHHE KOMIIAPaTOPOB

OK 01
OK 02
IIK 1.1

Paspea S. Ilu¢gposbie 3an10MHHAKOINME YCTPOHCTBA

Tema 5.1.

‘ Conep:kanue y4eOHOIro MaTepuasa

OK 01
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Knaccupuxauus u OO0mas xapakTepucTUKa U Ha3HAUYeHHE HU(POBBIX 3allOMUHAIONINX YCTpoiicTB. Knaccudukanus OK 02
napamMeTpsbl U TapaMeTpsl HU(POBBIX 3aMIOMHHAIOUIMX YCTPOHCTB MO (U3WYECKUM MPHHLIUIAM PabOTHI, MO K 1.1
3aMOMHUHAKOIIUX TEXHOJIOTUU U3rOTOBJIEHHUS, CIIOCO0Y N300pakeHus yncell, criocol0y 3aloMUHAHNs HHPOPMaLUY,
YCTPONCTB [0 KPaTHOCTU CYUTHIBAHMs. MeToabl pa3MmenieHus MHpopMmauuu (aapecHas u Oe3anpecHas).

Hepapxust (cTpykTypa) 3amomuHarpommx ycrpoicte (O3Y, II3Y, IIII3Y). OcHoBHBIC

XapaKTepUCTUKU 3allOMUHAIOIIMX YCTPOMCTB: €MKOCTb, OBICTPOJEHCTBUE, HAIEKHOCTh U

SKOHOMUYHOCTh. [loHSATHE O CcBepxomepaTUBHOM 3amoMuHamoIeM ycTpoictee (CO3Y).

Opranuzanus 0e3afpecHON W BHPTYaIbHOH MamsaTH (MarasMHHAas, CTEKOBAas, acCOIMAaTHUBHAs,

HEMOCPEJACTBEHHAs U NPSIMOM aJIpecaliyiu)
Tema 5.2. Conep:xanue yueOHOro MaTepuaJa 2 OK 01
OnepaTuBHbIe Ha3nauenwe, NTPUHIUII TOCTPOCHHS W PEKUMBI pabOTHl  ONEPaTHBHO-3aIIOMHUHAIOIIETO OK 02
3anoMHHaoIHe ycrpoiictBa (O3Y) — 3amuch, XpaHeHWE W YTeHHWE WHPOpManuu B dieMeHTax mamsatu O3Y. IK 1.1
ycrpoiicTBa Opranuzanus namata B O3Y. IloctpoeHne cxeM 3allOMHHAIONIMX 3JIEMEHTOB JTUHAMUYECKUX U

crarnueckux O3Y. Crpykrypa marpun Hakonurteneil uHgopmaruu O3Y. CxeMbl onepaTuBHbIX

3anoMHHarommx  ycrpoiictB  Ha  ocHoBe  TTJI-ctpykrypet u  MJII-ctpykTypel ¢

OJHOKOOPAMHATHOH H JBYXKOOpAMHATHOH BbIOOpKOH. Cratmueckue O3Y (peructposele,

MaTpuuHble, QailioBelie, mopaspsanble, OaiitoBbie). Junamuyeckue O3Y. Cxemorexnuka O3Y

Ha OTEYECTBEHHBIX MHKpPOCXEMax. YCIOBHOE rpadudeckoe 0003HAUEHHE OIepaTHBHO-

3allOMMHAIONIET0 YCTPONCTBA
Tema 5.3. IlocTtosinnbie | Comeprxkanue y4eOHOro MaTepuasa 2 OK 01
3allOMHMHAIOLIHE Haznauenue u knaccudukanus IMOCTOSHHBIX 3anoMuHaromux ycrpoiicts (II3Y). DnementHas OK 02
ycTpoiicTBa 0a3a ¥ opraHmsalys MOCTOSHHBIX 3alOMUHAIOLIMX YCTPOWCTB. IloCTOsIHHBIE 3alOMHHAIOLINE K 1.1

YCTPOMCTBA MAacO4YHOIO THUIIA M IporpaMMupyemMeie mosb3oBareneMm. Iloctpoenne 113V

paznuuHbIX BHMIOB. llpuHnun nporpammupoBanus mnoisb3oBareneMm [I3Y  (snexkTpuueckum

CUTHAJIOM U MacKupoBaHHeM). OCOOEHHOCTH MOCTPOEHUS MEePernporpaMMHUPYEMBbIX MOCTOSTHHBIX

3anomuHaroumx ycrpoiicts (IIII3Y). Cxema IIII3Y ¢ MHOroKpaTHbIM 3JIEKTPUYECKUM

nepenporpammupoBanueM. [1I13Y ¢ ynpTpadnoneToBbIM cTUPaHUEM U JIEKTPUUYECKON 3aITUCHIO.

YcnoBHoe rpadguueckoe 0003HaUeHHE MOCTOSHHBIX 3aIOMUHAIOIINX YCTPONCTB
Pa3nes 6. Anasnoro-uudgpossie u nudpo-ananorosbie npeodpazoareau HHGpopManun 8
Tema 6.1. Llndpo- Conep:kaHue y4eOHOIo MaTepuaa 4 OK 01
AHAJIOTOBBIE Ha3nauenue u OCHOBHbIE MapaMmeTpbl IU(po-aHanoroseix npeodpaszosareneit (LIAIT). Meronsrl OK 02
npeodpaszoBaresu npeoOpa3oBaHus KoJa B aHANOrOBbIM curHai. OCHOBHBIE CXEMHBIE PELIEHHS MOCTPOCHHUS K 1.1
(ITAII) xona B UG po-aHanoroBeix npeodpazopareneit: LIAIl ¢ npenn3MOHHBIME PE3UCTOPHBIMU MAaTPHULIAMHU U
HalpsKeHue o6esmatpuunble. [loctpoenne u mnpuHnun pabotrel cxembl [IAIl ¢ npenusnoHHBIMU
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pesucropubiMu MatpunaMu (LJAIl ¢ BecOBbIMM JABOMYHO-B3BEIIEHHBIMU CONPOTUBJICHUAMHU) U
Ha ocHOBe marpuibl R-2R ¢ cymmupoBanunem TOKOB. CXEMOTEXHHUYECKHE MPUHIMIIBI HUPPO-
aHAJIOTOBBIX IpeoOpa3oBaTerael M MX IIOCTPOCHME Ha JJIEKTPOHHBIX KIHOYax. YCIOBHOE
rpaduueckoe 0003HaUeHNE HPPO-aHATIOTOBBIX MpeoOpa3oBareneit

B Tom umnciie, 1a00paTOPHBIX 3aHATHI 2

JlaGopatopnoe 3ansiTme Ne 7. MccnenoBanue (yHKIMOHAJIBHBIX CXeM HU(PPO-aHATOTOBBIX

npeoOpa3oBaresnei»
Tema 6.2. Amnanoro- | Cogepxanue yueOHOIo MaTepuaJa 4 OK 01
uudposbie Ha3navenue u oCHOBHBIC TTapaMeTpbl aHaioro-uudposeix npeodpazosarened (ALIT). [Tpuammn OK 02
npeodpaszoBaresin a"asyoro-1u@posoro npeodpazoBanus nHpopmaryn. [loHsTHE 0 TUCKpETHU3AINHN, KBAHTOBAHUU H K 1.1
(ALILII) nadopmanun KOJMPOBAaHUH HETIPEPHIBHBIX CUTHAJIOB. MeTobpl peoOpa3oBaHus aHAJIOTOBOTO CUTHANIA B KOJI.

[IpuHIIM TOCTpOCHMS aHANOTO-IM(POBBIX MpeoOpa3zoBareiell CHUTHAJIOB IO  METOoJaM

CTYIEHYATOI'0 U MOCJEI0BATEIbHOTO NMPUOIMKEHHs OMIOPHOTO HANPSHKEHUS U ¢ HapajljiebHbIM

npeobOpasoBanueM. [IpeoOpazoBarens yriia moBopora B JBoWYHBIN Kox. IlociemoBarenbHble

Al ¢ exMHUYHBIM U C JBOMYHO-B3BEUICHHBIM MNPHUOJIIMKEHUEM. YCIOBHOE TIpaduueckoe

0003HaYCHHE aHAJIOTO-IIM(PPOBBIX MTpeodpazoBarenen

B Tom umnciie, 1a00paTOPHBIX 3aHATHIH 2

JlaGopatopHoe 3ansitue Ne 8. lccnenoBaHue (QyHKUIMOHAIBHBIX CXEM aHAJIOro-IM(pPOBBIE

npeoOpaszoBareneit
Paspen 7. Mukponpoueccopbl # MUKPOIIPOLECCOPHBIE YCTPOMCTBA 4
Tema 7.1. O01mme Coaep:xanue yueOHOro MaTepuasa 2 OK 01
CBEICHUHA O OcHOBHBIE ONpeIeNIEHUs U MOHATUSI O MUKPOIIpoIieccopax Kak nmpuMepax 1udpoBOro aBTomara. OK 02
MHKpoIponeccopax u Ha3nauenuwe, kimaccudukanus W THIOBas CTPYKTypa MHKpompolueccopa. /IBa moaxona K IK 1.1
MHKPOIPOUECCOPHBIX MMOCTPOCHUIO TIPOIIECCOPOB: TMPHUHIUIIBI CXEMHOM JIOTUKH U TMPOTPAMMHUPYEMOW JIOTHKH.
cHcTEMax CriocoObl  OpraHM3allid  YINpaBJIEHUS  BBIYMCIUTENBHBIM  mporeccoM. Kiaccuduxanms

MHUKPOIIPOIIECCOPHBIX  cpencTB. [lokonenuss mukpomporeccopoB. OO6mactu MpUMEHEHUS

MHUKpoMnporeccopoB 1 MUKpoOBM. Poibp MUKpOIIpOLIECCOPHON TEXHUKU IIPHU CO3/IaHUU CHUCTEM

00paboTKu AaHHbIX. [lepcreKTUBBI Pa3BUTHS M UCIIOJIB30BAHNUS MUKPOIPOIIECCOPHBIX CPEICTB
Tema 7.2. Coaeprxanue yueOHOro MaTepuasa 4 OK 01
MukponpoueccopHbie OnHoKpHCTanbHBIE MHKpoOmporeccopbl. CTPyKTypHas CXeMa M apXUTEKTYpHOE IOCTPOCHHE OK 02
YCTPOMCTBA OJIHOKPHUCTAJIBHOTO MHKponponeccopa. CocTaB, Ha3HA4eHWE W NPUHLUIBI B3aUMOCBSI3U IK 1.1

OCHOBHBIX OJIOKOB B CTPYKTYpPHOI1 cxeMe Mukpornpolueccopa. HazHaueHre OCHOBHBIX CUTHAJIOB U
BBIBOJIOB. B3amMozeiicTBUEe YCTPOMCTB MHUKPOIIpPOLIECCOpa IPU  BBINOJIHEHUU KOMAaHJ
ynpasnenus. Komannel Mukponponeccopa. OcoO€HHOCTH peanu3allid KOMaHj Iepeadyu
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yrnpasienusi. OpraHu3anusi TaMsITH MHKPOIPOIECCOPOB. MaIluHHBIE TAaKThl W ITUKJIBI
(BpeMeHHass auarpamma IHHMKIOB). MHpopmaius cocTosHUs. 3alycK MHUKPOMPOIeccopa.
CocrosiHHsI 3aXBaTa, pepbIBaHus, ocTaHoBa. [IoHsATHE 0 MPOrpaMMHOM 00eCTICUCHUH

Bcero:

74
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3. YCJIOBUSA PEAJIN3AIIAN YYEBHOM TUCIIUILINHBI

3.1. MaTrepuajibHO-TeXHUYECKOE 00ecriedeHue
Jis  peanMzanyi  mpOTpamMMBbl  YI€OHOW  TUCITUTUIMHEI JOJDKHBI  OBITH
MIPETYCMOTPEHBI CICYIONTNE CIEIUATbHBIC TIOMEIICHUS:

Jlabopatopus «I{udpoBas cxemoTexHUKa»OCHAIICHHAs 000PYI0BaHUEM:

— pabouue mMecTa Mo KOJMYECTBY 00yUYarOUINXCs;

— obopynoBaHHOE pabodee MECTO MpernoaaBaTes;

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

— J1abopaTOpHbIE CTEHJB! AJI MPOBEACHUS HMCCIEAOBAHUNA 0a30BBIX JIOTMUECKHUX
AJIEMEHTOB M YCTPOMICTB B IM(PPOBBIX UHTETPAIBHBIX MUKPOCXEMAX;

— HU3MEpUTEIbHbIE TPUOOPHI;

— HaOOpBbI 3JIEMEHTOB U KOMIIOHEHTOB LIU(PPOBOM CXEMOTEXHUKHU.

HOMGHIGHI/IG JJIA CaMOCTOSITEIIbHOMN pa6OTI>I, OCHalllCHHas KOMHBIOTGpHOfI TEXHUKOM C
BBIXOA0M B CCTh I/IHTepHCT.

3.2. UudopmannoHHoe odecnevyeHne peaan3aluu NporpamMmmbl

Jlnst peanuzanuy IporpaMmbl OMOIHOTEYHBIN (POHT 00pa30BaTENbHONW OpraHU3alun
YKOMIUIEKTOBAaH NEYaTHBIMA W (WJIN) 3JIEKTPOHHBIMH W3JaHUSMHU, PEKOMEHIOBAHHBIMU
JUI MCTIOJIb30BaHUs B 00pa30BaTEIbHOM MpoIiecce

3.2.1. DeKTpPOHHBIE N31aHUA (3JIEKTPOHHbIE PecypChl)

1. Cmusin E.B. CxemoTexHUYECKUE PENICHUS! MOCTPOCHUSI U KOHTPOJIS ITU(POBBIX
ycTpoiicTB : yueb. mocobue. — M: ®I'BY HIIO «YueOHO-METOAUYECKHUI IIEHTP IO
0o0pa3oBaHMIO Ha KEJIE3HOJAOPOKHOM TpaHcmopte», 2018. — 183 c.-Pexxum moctyma:
http://umczdt.ru/ books /44/18726/

2. Muneanaa C.A., DIEKTPOHHKA U CXEMOTEXHHUKA: yUYCOHWK W TMPAKTHUKYM ISl
CIIO/C.A. Munenuna.- nox pen. C.A. MunenuHa.- 2-¢ u3d., nepepab. u mom.-M.:
NznmarensctBo [Opaiit, 2019.-270c. —(Cepus: IIpodeccrnonanpHoe oOpa3oBanue).-Pexxum
nocryma.- Www.biblio-online.ru/viewer/ elektronika-i-shemotehnika-438024+#

3. A.C. OnunHokoB. IludpoBas cxeMOTeXHHUKA: METOIMUYECKOE TTocodne . — MockBa :
OI'BY IO «Y4eOHO-METOMUUYECKUH ILEHTP MO O0pa30BaHHUIO Ha KEJIC3HOIO0POKHOM
TpaHcmopTe», 2019. — 128 ¢. - Pesxxum noctyna: http://umczdt.ru/books/41/234751/

3.2.2. JIONOJTHUTEIbHbIE HCTOYHUKH

1. ®ponos, B.A. DnexktponHas TtexHuka. Yacte 1: DnexkTpoHHBIE TPUOOPHI U
ycTpoicTtBa: yueOHuk: B 2 4. / B.A. ®ponoB . — MockBa : ®I'BOY «YyebHo-
METOJUYECKHUH IIEHTP M0 00pa30BaHUIO HA JKEJIE3HOAOPOKHOM TpaHcmopte», 2015. — 532
c. — Pexxum nmocryma: https://umczdt.ru/books/44/62163/

2. ®ponos, B.A. DnektponHass TexHuka. Yactp 2: CxemMaTuueckue IJIEKTPOHHBIE
cxeMbl: yueOHuk: B 2 4. / B.A. ®@ponoB . — MockBa : ®I'bOY «YuebHO-MeTOIUUECKUi
IEHTP MO0 OO0pa30BaHUIO Ha JKEJIE3HOAOPOKHOM TpaHcmopte», 2015. — 611 ¢. — Pexxum

nocryma: https://umczdt.ru/books/44/18676/



http://umczdt.ru/%20books%20/44/18726/
http://umczdt.ru/books/41/234751/
https://umczdt.ru/books/44/62163/
https://umczdt.ru/books/44/18676/

4. KOHTPOJIb U OLIEHKA PE3YJIbTATOB OCBOEHMS YUEBHOM
TV CHUILIAHBI

OneHka KadecTBa OCBOEHUS YYEOHOW JMCLHMIUIMHBI BKIIOYAET TEKYIIUN

KOHTPOJIb YCIICBACMOCTHU U IIPOMCIKYTOUYHYIO aTTCCTAIIHIO.

TCKYHII/Iﬁ KOHTPOJIb YCIICBACMOCTH OCYHICCTBIIACTCA IIPCIIOAAaBATCIICM B
IMpoHeccCcc IMPOBCACHUA IIPAKTHYCCKUX 3aHﬂTHﬁ, TCCTUPOBAHHA, a TAKIKC BBIIIOJIHCHUA
O6y‘{aI-0HII/IMI/ICSI HWHAWBUAYAJIBHBIX SaﬂaHI/Iﬁ B COOTBCTCTBHH C (1)OHI[OM OLCHOYHBIX

CPEIICTB 10 y4eOHOU TUCIUIUIAHE.

PesyabTaThl 00yyeHus

Kpurepun onenkn

MeToabl OIEHKH

3HaHuA:

- BUZIOB HH(POPMALIUU U CITOCOOOB
ee npeacrasiieHus: B OBM.

- aJITOPUTMOB
dbyHKIIMOHUpOBaHUS LU(POBOI
CXEMOTEXHUKH.

- 00yyJaromuiics nepeuncisieT
BHJIBI HH(OPMAITUHU U CTIOCOOBI ee
npeacTasiaeHus: B OBM;

- BOCITPOU3BOJIUT AJITOPUTMBI
(dbyHKIIMOHUpOBaHMS IU(DPOBOH
CXEMOTEXHHUKHU.

pa3JInYHbIE BUBI OIIPOCA,
peleHue 3ajad,
TECTUPOBAHUE

YMeTh:

- ICTI0Jb30BaTh TUIIOBBIE
CpEACTBA BBIYMCIUTEITBHON
TEXHUKH U IPOTPAMMHOI0
obecreyeHus.

- IPOBOAUTH KOHTPOJIb U aHAIINA3
nporecca QyHKIIMOHUPOBAHUS
IA(PPOBBIX CXEMOTEXHHUYECKUX
YCTPOMCTB MO (PYHKIIMOHATHHBIM
cxemMam

- 00yUaIOIIMIACS IEMOHCTPUPYET
IMPAKTUYICCKHUEC HABBIKH
WCIOJIb30BAaHUS TUTIOBBIX CPEJICTB
BBEIYUCIIUTEILHON TEXHUKHU U
MPOrPaMMHOTO OOECTICUeHUS;

- aHaJM3UPYEeT U KOHTPOIUPYET
nporiecc PyHKIIMOHUPOBAHMS
U(POBBIX CXEMOTEXHHUYECKHIX
YCTPOMUCTB MO PYHKIIMOHATBHBIM
cXeMaM.

9KCIIEPTHOE HAOIIOACHUE U
OLIEHKa Ha J1a00paTOPHBIX U
NPaKTUYECKUX 3aHATUAX
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Peuensus
Ha pado4yio nporpaMmy y4e0HOi TUCHMIIIMHBI
OI1 08. «IludpoBasi cxeMOTEXHUKA»
ABTop nporpammser: OauHokoB A.C. — npenonaBatens Opnosckoro ¢unuana [II'YTIC

Pabouas nporpamma no ganHou gucturmuHe OIT 08. «IludpoBas cxemMoTexHHKa» COCTaBJICHA B
COOTBETCTBUM ¢ TpeboBaHusiMu DenepanbHOr0 TOCYJApPCTBEHHOTO 00pa30BaTEIbHOrO CTaHJapTa
cpenHero mpo¢eCCHOHAIBLHOTO O00pa30BaHUS 10 CHEHHATBHOCTH CPEIHEro MpodeccruoHalIbHOTO
obOpazoBanus 27.02.03 ABTomMaTHKa M TeJIeMEXaHHUKa Ha TpaHCHopTe (KEJIe3HOJAOPOKHOM TPaHCIIOPTE),
YTBEP)KJIEHHOTO IIPUKa30M MuHucTepcTBa 00pa3oBanus U Hayku Poccuiickoit @enepanuu ot 28.02.2018
Nel39 u mpumepHoit pabodeii mporpammbl yaeonoi nuctmummabl Ol 08. «{udpoBas cxeMoTeXHHUKAY.

Pabouas mporpamma no JaHHOW AMCLMIIJIMHE OTHOCUTCS K 00s3aTE€IbHOW YacTU IMPOrpaMMbI
MOJITOTOBKH CHEIHAIMCTOB CpeHero 3BeHa OpIoBCKOro (puiinania.

Pabouas nporpamma y4eOHOM IUCHUIUIMHBI COCTOUT U3 CIEAYIOIIMX Pa3/AesioB:

- OO6mmas xapakTepucThKa pabodeil mporpaMmbl y4eOHON AUCHUTUIHHBI.

- CrpykTypa U conepkaHue yueOHON AUCIUILTUHBIL.

- YcioBus peanu3alyy IporpaMmbl yueOHOU JUCIUILTHHBL.

- KonTtponb u orieHka pe3yapTaToB OCBOCHUS yUeOHOM AUCIUIUIUHBI.

JlaHHOE KOJIMYECTBO YacOB, BHIICJICHHOE HA OCBOCHHE YICOHOM JUCIUILINHBL, TTO3BOJIUT:

- chopMupoBaTh y 00ydaronmxcss He00X0IMMBbIe TPo(ecCHOHATLHEIC U 0OIIHE KOMITETSHITUY;

- MOJYYUTh HEOOXOAMMBbIEC 3HAHUA U YMEHHS, KOTOPbIEe MOKHO HNPHUMEHATH B JalbHEUIIEM Ha
MPaKTHKE.

TemaTuyeckuil TIaH UMEET ONTUMAJIBHOE paclpeie]IEHUE YacoB 0 pa3jiesiaM U TeMaM 110 OYHOM
¢dbopMe oOyueHus1, B COOTBETCTBHH C yUCOHBIM ILIAHOM.

Kaxxaplit pazen mporpaMMbl OTpa)kaeT TEMATHKY M BOIPOCHI, TTO3BOJISIONINE, B TIOTHOM 00BEME,
M3y4UTh HEOOXOAMMBIA TeopeTuueckuii marepuain. [IpoBeneHue abOpaTOpHBIX W MPAKTHYECKUX
3aHATUN, TPEIYCMOTPEHHBIX padodeil MporpaMMoi, TMO3BOJSIOT 3aKPENUTh TEOPETHUUECKUE 3HAHMUS,
MpUOOpETEHHBIE MPU U3YyUYEHUU JAaHHOW TUCIUILIAHEI.

Conepxanne paboduerd mporpammel yaeOHou maucnuiuinabl OIT 08. «udpoBas cxeMoTexHUKa»
COOTBETCTBYeET TpeboBaHusIM DenepallbHOTO rOCYJapCTBEHHOTO 00pa30BaTEIbHOIO CTaHIAPTa CPETHETO
npodeccuonansHoro obpa3oBanus creruanbHocTH 27.02.03 ABTOMaTHKa W TeJeMeXaHWKa Ha
TpaHcmopTe (’KENE3HOA0POKHOM TPAHCIIOPTE).

W3ydyeHne maHHOW IUCHMIUIMHBI CHOCOOCTBYeT AS((EKTHBHONW M KayeCTBEHHOW IOATOTOBKE
MOJIO/IBIX CIIELUAIMCTOB Ha YKEJIE3HOJOPOKHOM TPAHCIOPTE.

Pabouast mporpamMma COAEPKUT MHUHHMYM JUTEPATyphl, HEOOXOAUMOUN NJisi W3y4eHUs TaHHOM
JUCITUTITAHBL.

Pa3paborannas mporpamMma y4eOHOW JUCIUIUTMHBI PEKOMEHIYETCS Jisi HCIOJIb30BAaHUS B
yuyeOHOM TMporecce TMpH MOATOTOBKE oOydarommxcs W (GOPMUPOBAHUM  MPOECCHOHATBHBIX
KOMIIETECHIIUH.

Penienzent: bopzenkor C.U., mpenogaBarens Opnosckoro ¢unuana [1I'YTIC
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Penenszusn

Ha pado4y10 NporpamMmy y4eOHOM QU CIUTIIUNHbBI
OI1 08. «IludpoBasi cxeMOTEXHUKA»
ABTop nporpammser: OguHokoB A.C. — npenonaBatens Opnosckoro ¢unuana [II'YTIC

PaGouass mporpamMMa mo JaHHOW AHMCUMIUIMHE COCTaBJICHA B COOTBETCTBUU C TPEOOBaHUSIMU
denepanbHOTO  TOCYIApPCTBEHHOTO 00pa30BaTENbHOIO CTaHAApTa CPEIHEro MpodecCHOHATBHOTO
o0Opa3oBaHMs MO CHEHUAILHOCTH CpPeAHero mpodeccnoHanbHOro odpasoBanust 27.02.03 ABToMaTuka u
TeJIeMeXaHuKa Ha TpaHcrnopTe (HKEIe3HOAOPOKHOM  TPaHCIOPTE), YTBEPXKICHHOTO MPUKA30M
MunucrepcTBa obpa3oBanus U Hayku Poccuiickoit @enepannu ot 28.02.2018 Nel39

PaGowass mporpamMma IO JaHHOW IUCHMIUIMHE SBJSIETCS YacThIO IPOrPaMMBI  TIOJATOTOBKU
CIELUAINCTOB cpeHero 3BeHa OpioBckoro (uamnana.

JlaHHas porpaMMa MOJTrOTOBJICHAa HA XOPOIIEM METOJAMYECKOM ypOBHE. Marepuain mporpaMmsl
MMeeT MPaKTUYECKYI0 HAIpaBIEHHOCTh U OPUEHTUPOBAH Ha CeNUANbHOCTh. Co/epikaHue W3IaraeMoro
MaTepuajia COOTBETCTBYET COBPEMEHHBIM MPEICTABICHHSIM B 00JacTh IU(GPOBOM AIEKTPOHUKH,
HCIIOJIB3YCTCA Hay‘lHLIﬁ IIoaxXon.

PaGouas nporpamma yueOHOW muctmminabl OIT 08. «l{udpoBas cXeMOTEXHHKa» COCTOUT W3
cienyrmux pasaenoB: OO0mas xapakTepucTuka pabodeil mporpaMMbl Y9eOHOW JUCIUTUINHBL; CTPYKTYpa
U COJICp)KaHUE YUYeOHON IUCIMIUIMHBI, YCIOBUS pPEAM3alUU IMPOrpaMMbl y4eOHOW JIHUCIUTUIUHBI,
KOHTPOJIb M OIIEHKA PE3YJIbTaTOB OCBOCHHS YU€OHOM TUCIIUITIIMHEI.

B pesynbpraTe ocBoeHHs y4eOHOM MUCIUILTMHBI 00 yYalOIIUIACs T0KEH YMETh!
— UCIOJIb30BATh TUIIOBBIE CPECTBA BHIYMCIUTEILHON TEXHUKU U TIPOTrPAMMHOTO 00ECIIeYeHUS;

— MPOBOJUTH KOHTPOIIb U aHAIM3 Mpolecca PYHKIMOHUPOBAHUS HU(POBBIX CXEMOTEXHHUYECKHUX
YCTPOMCTB 1O ()YHKITUOHATBLHBIM CXEMaM.

JIOJKEH 3HATh:

— BUIbI HTHGOPMAITUH U CIIOCOOBI ee mpecTaBieHus B DBM;

— aJIrOPUTMBbI (PYHKIIMOHUPOBAHUS HU(PPOBON CXEMOTEXHUKHU.

JlaHHOE KOJIMYECTBO YacOB, BbIJICJICHHOE HA OCBOCHHE YU€OHOM TUCIUILINHBL, TO3BOJIUT:

- copMUpOBaTh y 00yUaIOIINXCSI HEOOXOUMBIE MPOheCCUOHATBHBIE U 00IIMEe KOMIIETEHITUY;

- MOJYYUTh HEOOXOAMMBIE 3HAHUS U YMEHUS, KOTOpPble MOKHO MPUMEHATh B JajbHeHIIeM Ha
IIPaKTUKE.

Tematuueckuii aaH UMeeT ONTUMATBHOE paclpeesieHue YacoB M0 pa3zesiaM U TeMaM [0 OYHOM
dhopme 00yueHUsI B COOTBETCTBUH C YICOHBIM TIJIAHOM.

Kaxxnpiii pazzmen mporpaMMbl OTpa)kaeT TEMATUKY M BOIPOCHI, TIO3BOJISIONINE, B TIOTHOM 00BEME,
U3Y4YUTh HEOOXOAUMBIH Teopernyeckuil marepuan. [lpoBeneHue 51a0OpaTOPHBIX M MPAKTHUECKUX
3aHATUNA, TPETYCMOTPEHHBIX pabodell MPOrpaMMoOi, MO3BOJSIIOT 3aKPEMHUTh TEOPETUYECKHE 3HAHWS,
MPUOOpPETEHHBIE TPU U3YYEHUH JAaHHOW JUCIUILITNHBL.

PaGouass mporpamma yueOHOUW mucumrumHbl «l{udpoBas cxemMoTexHHKa» COCTaBlieHAa B
COOTBETCTBUU C Tpe6OBaHI/I$IMI/I K YPOBHIO IIOATOTOBKH BBEIITYCKHHUKOB IIO )IaHHOﬁ CIICNUAJIBbHOCTH,
npenycMarpuBaeT  (GOpMHUpPOBaHHE — MPOPECCHOHANBHBIX  KOMIIETCHIUH,  PEKOMEHIOBaHHBIX
paboToIaTeIIIMK U CONIMATHLHBIMA TTAPTHEPAMH.

Pa3paborannas mporpamma y4yeOHOW IUCHUIUIMHBI PEKOMEHIYEeTCS JJisi HCIONBb30BAaHHUS B
y4eOHOM TIPOIIECCE MPH MOTOTOBKE CIEIIMATIMCTOB KEJIE3HOIOPOKHOW OTPACIIH.

Penenszenr: Hanonos N.N., rnapasiii nmxenep 1114-19
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