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1 TACHHOPT PABOYEM INPOI'PAMMBI YYEBHOM TUCOUTIIMHBI
1.1001acTh npuMeHeHnsi padoyeil MPorpaMmbl

PabGouas mporpamma yueOHo# mucruminael OI1.08 IludpoBas cxemoTexHHKa
SIBJISIETCS 4YaCTbIO OCHOBHOM 00pa30BaTEIbHOM MPOTPpaMMbl - MPOTPaMMbl MOJTOTOBKHU
crennanuctoB cpeanero 3BeHa (manee — OOII-IITICC3) B coorBerctBUn ¢ ®I'OC mis
cenpasnibHocT  27.02.03  ABTOMaruka M TEJIEMEXaHHMKAa Ha  TPAHCIOPTE
(’KeTe3HOJOPOKHOM TPAHCIIOPTE).

[Ipu peanuzanuu pabodeil mporpaMmbl MOTYT HCHOJB30BATHCS Pa3IUUYHbIC
o0pa3oBaTEIbHbIE TEXHOJOIMH, B TOM 4YHUCJIE JAUCTAaHIMOHHbIE OOpa3oBaTEIbHBIC
TE€XHOJIOTUH, AIIEKTPOHHOE O0yUYEHUE.

Pabouass mporpamma y4eOHOW JAMCUMIUIMHBI MOXET OBITh HCIOJb30BaHa B

npo(eCCUOHATBHONW TMOATOTOBKE, TEPENOATOTOBKE U TOBBIIICHHH KBAIH(DUKAIIH
pabouux 1o npodeccusim:

DNEeKTPOMOHTEpP IO OOCITYKMBAHHUIO M PEMOHTY YCTPOWCTB CHUTHAJIM3AIHH,
HEHTPATN3AIUU U OJIOKUPOBKU;

DNEKTPOMOHTAKHUK IO CUTHAJIM3ALUH, IEHTPAIN3ALUU U OJIOKUPOBKE.

1.2 Mecto y4yeOHo#M qucuumiannbl B cTpykrype OOII-IIIICC3:
VYuebnas pgucuumivaa OILO8 IludpoBas cxeMOTeXHUKA SBISETCS YacThbiO

o01enpodeccCHoOHaIBHOTO 1MKJIAa OCHOBHOM oOpa3oBaTenbHOol nporpammbl OOII-TITICC3
B cooTBeTcTBUU ¢ PI'OC 1o criermansuoct CITIO 27.02.03 ABTOMAaTHKA U TeIEeMEXaHUKA
Ha TPaHCIIOPTE (3KEJIe3HOAOPOKHOM TPAHCIIOPTE).

1.3 Ilnanupyembie pe3yabTAThl OCBOCHUSI Y4eOHOI JUCHMILUIUHBI:

1.3.1B pe3ynbrare OCBOCHUS yU4eOHOUM MUCIUTITUHBI 00YUYalOIIUIACS TOJKEH

yMETh:

— HCMOJIb30BaTh TUIIOBBIE CPEACTBA BBIYUCIUTEIBHON TEXHUKUW U MPOrPAMMHOIO
oOecIieueHus;

— MPOBOJIUTH KOHTPOJIb U aHAJIU3 Tpoliecca PYHKIMOHUPOBAHUS LIUPPOBBIX
CXEMOTEXHUYECKUX YCTPOUCTB MO (PYHKIIMOHATIBHBIM CXEMaM.

3HATh!

— BUJbI UHPOpMALIUU U CIOCOOBI ee npeacTaBieHus B IBM;

— aJNrOpUTMBbI (PYHKIIMOHUPOBAHUSA HU(PPOBON CXEMOTEXHUKH.

1.3.2 B pesynbTate OCBOCHUS Y4YE€OHOM ITUCHUIUIMHBI OOyYarouIuiics JIO0JHKEeH
c(OpMUPOBATH CIIETYIOIINE KOMIIETEHIINH:

- o0mme:

OK.01 BsiOupats cnocoObl perieHus 3agad mpohecCHOHATHHOU JeATeIbHOCTH
IPUMEHUTENBHO K PA3JINYHBIM KOHTEKCTaM

OK.02 Hcnosp30BaTh COBPEMEHHBIE CPEICTBA MOUCKA, aHAIN3a U MHTEPIPETALMH
uHpopMalui ¥ MHGOPMAIIMOHHBIE  TEXHOJOTMHM  JUIsl  BBIINOJHEHUA  3a4ad
npodeCcCUOHATBLHON NeATEebHOCTH;

- Ipo(eccuoHANIbHBIE:



[IK1.1 AnanusupoBaTh pabOTy CTaHIIMOHHBIX, IEPETOHHBIX, MUKPOIPOILIECCOPHBIX
U JUAarHOCTUYECKHUX CHCTEM aBTOMATUKU MO NPUHIUIIUAIBHBIM CXeMaM



2. CTPYKTYPA Y COJAEP)KAHUE YUEBHOM TUCIHUILINHBI
2.1. O0beM yueOHOM IMCHMIIJIMHBI M BUABI Y4e0HOi padoThI

Ounas popma o0OyueHust

Bupa yueOHoii padoThI

O0BbeM yacoB

MaxkcumasnbHasi yueOHasi Harpy3ka (Bcero) 83
Oos3aTesqbHAst ayIUTOPHAs YueOHasA Harpy3Ka (Bcero) 69
B TOM YHCIIE:

JIEKIINU 41
MPAKTUYECKUE 3aAHATUSA 12
ab0paTOPHBIE 3aAHITHUS 16
CamocrosiTesibHasi padoTa o0yvarierocs (Bcero) 2
B TOM YHCIJIE:

paboTa ¢ TeKCTOM 2
Ilpomesxcymounan ammecmayusn 6 ghopme 3xk3amena (4 cemecmp) 12




2.2. TemaTH4yeCcKHUil IJIAaH U coAep:KaHUe Y4eOHOM IMCUHMIIHHBI

HanmenoBanue Conep:xanue yueOHOro Marepuaja u (popMbl OPraHUu3alUM AeATeJTbHOCTH O0bem B
YpoBeHb 0CBOEHMS
pa3iesioB M TeEM 00y4aoummxcs qacax
1 2 3 4

Pa3znen 1. Apudmernyeckue 0OCHOBBI HM(PPOBOIT CXeMOTEXHUKHU 10
Tema 1.1. ®opmbl Coaep:xaHue yueOHOI0 MaTepuaJa 6 2
npeacTaBJIeHUs 3ajauu U CTpyKTypa AMCHUIUIMHBL. Coaep:KaHue TeM JUCUUILIMHBL. 3HaUeHUE 2 OK 01, OK 02,
YHCJI0BOM HH(POPMAIMH | TUCIUIUTHHBI HA COBPEMEHHOM 3Talle Pa3BUTHUS OOIIECTBA U B CUCTEME MTOJATOTOBKH IIK 1.1
B IU(PPOBBIX CIIECLIMAIIMCTOB 110 aBTOMATHKE U TEJIEMEXaHUKE Ha KEJIEe3HOA0POKHOM TPaHCIIOPTE.
ycTpoiicTBax OcHOBHBIE 0COOEHHOCTH CUCTEM CUMCIICHUS JIJIsl IPEJICTaBICHUs (3arucy) HHPOPMAaIIUH B

yCcTpoiicTBax U(POBOI CXEMOTEXHUKH (JIBOMYHASI, TBOMYHO-JECATHYHAS, BOCbMEpUYHAs,

HIECTHA/AIIATEPUYHASI CUCTEMbI CUMCIICHUS ).

@dopmaTsl IpeACTaBICHU U Tiepeaaun nHpopManuu s HudpoBbiX ycTpoiicT. [loHsTHE

Outa, OaliTa, MAIIMHHOTO CJI0Ba. MaTeMaTUYeCKUI U MAaIIMHHBIN CIIOCOOBI 3aIIUCH

JBOWYHBIX Yrcesl. DOpMBI IPEICTaBICHUS Ynces ¢ GUKCHPOBAHHOMN U TUTaBaroIe

3ansaroi. [Tonstue o pazpsaHon cetke. [IpeacraBieHne NOIOKATEIBHBIX U

OTPHUIIATEILHBIX IBOMYHBIX YUCEN B MPSIMOM, OOpAaTHOM, JIOMTOJTHUTEIILHOM U

MOIM(UIIMPOBAHHOM KOJIaX CO 3HAKOBBIM M 0€3 3HAKOBOTO pa3psijia

B ToM unciie, NpAKTHYECKUX 3aHATHIA 4

IpakTnyeckoe 3anaTue Ne 1. KonrposaHnue 1enbix, JpOOHBIX U CMEIIAHHBIX YHCET B 2

Pa3JIMYHBIX CUCTEMaX CUMCIICHHS.

IIpakTuyeckoe 3ansaTHe Ne 2. KonnpoBaHNe MONOKUTENBHBIX U OTPULATEIBHBIX 2

JBOMYHBIX YHCET B MPSMOM, OOpAaTHOM, JOMOJIHUTEIHHOM U MOIUGPUITIPOBAHHOM KOJaX

CO 3HAKOBBIM U 0€3 3HAKOBOTO pa3psiaay
Tema 1.2. Conep:xanue yuyeOHOI0 MaTepuaJia 2 2
Apudpmernyeckue Oco0eHHOCTH BBITIOTHEHUS apu(PMETUUECKUX ONIEPAIUA ¢ MHOTOPAa3PSAHBIMA JBOUYHBIMH 2 OK 01, OK 02,
onepaumu ¢ KOJIUPOBAaHHBIMH YUCJIaMHU (CJI0)KEHHE, BEIUNTAHUE, YMHOKEHHUE U JIEJICHUE) CO 3HAKOBBIM U IIK 1.1
KOAMPOBAHHBIMH 0e3 3HaKOBOTO pa3psija.
yHncJIaMu [IpaBuia 1 mocne0BaTENBHOCTh BBITIOJIHEHUS apU(PMETHUECKUX ONIEPALIUNA C

KOZAMPOBAHHBIMU JIBOMYHBIMU YHCJIaMU C (PUKCHPOBAHHOM M IIJIaBAIOLIEH 3amaToi B
npsiIMOM, 0OpaTHOM, JOTOJHUTEIBHOM U MOJU(PHUIMPOBAHHOM KOJI€ CO 3HAKOBBIM H 0e3
3HAKOBOrO paspsna. CI0KeHUe U BBIYUTaHNE KOAUPOBAHHBIX JBOMYHO-IECATUYHBIX YUCEI
CO 3HAKOBBIM M 0€3 3HAKOBOT'O paspsjia




B ToM 4Kciie, NPAKTHYECKHUX 3aHSITHIH

IpakTuyeckoe 3ausaTue Ne 3. BeinmonHeHne apuMETHUECKUX ONIEPALTAN C
MHOTOPa3psAIHBIMUA JBOMYHBIMH KOJUPOBAHHBIMH YHCIIAMU CO 3HAKOBBIM U 0€3 3HAKOBOTO

paspsja.

Pa3znea 2. Jloruyeckue 0CHOBbI HU(PPOBOIi CXeMOTEXHUKH

Tema 2.1.
DOYyHKUNOHAJIbHASA
JOTHUKH

Coaep:kaHue y4e0HOIr0 MaTepHuaJja

du3nyecKoe MpeICTaBICHHE JOTHYECKUX 3HAYCHUIM TBOMYHBIX YHCEI dJIEKTPUUYECKUMHU
curHanamu. [loHsiTue 0 KOMOMHAIMOHHOM cXeMe U IUPPOoBOM aBTOMaTe. byseBsl
(mepekmroyaTenbHblie) GYHKIUU, KX KOJIUYECTBO U CIOCOOBI 3aJaHMsI, CYIIEeCTBEHHBIC U
(UKTUBHBIC TIEPEMECHHBIE.

CnocoOslI npecTaBIeHHS TIOTHYECKUX MePEKITI0YaTeIbHbIX (DYHKIIHI: BHICKa3bIBAHNE
(cmoBecHOE M MUChMEHHOE), TAOIMYHOE (TOHATHE O TA0IUIIAX HCTHHHOCTH) U
aHAJIUTUYECKas 3aMuch (3anuch GopMyIioif). DneMeHTapHble (OCHOBHBIE, Oa3HCHbBIE
¢ynkuuu U, NN, HE) n komOuHanoHHbIe (YHHBEpPCATbHBIE, 0a30BBIE) JTOTHYECKUE
(yHKIIMU OJTHOM U ABYX MEPEMEHHBIX, UX (PYHKIIMOHATIbHAS 3aIUCh Yepe3 AU3bIOHKIIUIO,
KOHBIOHKIIMIO U nHBepcHio. [lonsTHe Bricka3piBanus. Onepanny IMIUTHKAIINY,
SKBHUBAJIEHTHOCTU U CYMMBI 110 MOJTYJIIO 2, UX CBOMCTBA.

TaGnuIbl NICTHHHOCTH /7151 OCHOBHBIX (0a3MCHBIX) M YHUBEPCATIBHBIX (0a30BBIX)
jorudeckux QyHKIu. PeneiiHo-KOHTaKTHBIN aHaIoT 3JIEMEHTAPHBIX M KOMOWHAIIMOHHBIX
JOTHYECKUX (YHKINH.

[IprmeHeHmne 3aKOHOB, TOX/IECTB U MTPABUJI alreOphl JJOTUKH I 3alTUCH U TPeo0pa3oBaHMs
NIePEKITI0YATENbHBIX QYHKIUN. Y ciioBHOE Tpaduaeckoe obo3HaueHue (YI'O) 0OCHOBHBIX
(6a3uCHBIX) U YHUBEPCAIBHBIX (0a30BBIX) JJOTHYECKHUX DJIEMEHTOB IS peaTi3aI[if
3JIEMEHTAPHBIX M KOMOMHAIMOHHBIX (DYHKIIHH

CamocrosiTesbHas paboTa MuHUMH3AIUS JOTHYSCKUX (DYHKIHI

B Tom YHUCJIC, MPAKTHYCCKHUX 3aHATHH

(]

IIpakTnueckoe 3ansitue Ne 4. @opmbl npeicTaBIeHUs PYHKUIUH anreOpsl JOTMKH U UX
MHUHUMU3ALHUS.

2
OK 01, OK 02,
K 1.1

Tema 2.2. OcHOBBI
CHHTe3a HU(PPOBBIX
JIOTHYECKUX YCTPOMCTB

Coaep:kaHue y4e0HOr0 MaTepHaJja

5N

ANTOpPUTM TIepexojia OT BBICKA3bIBAHUS K TAOJUYHOM U (DYHKITMOHAIBHON aHATUTHIECKOM
(dopme 3anucu nepexiIoyaTeabHbIX QyHKIHMA. OCHOBBI aHATUTHYECKOTO U rpaduIecKoro
(xapter KapHo) crioco60oB MuHnMm3aiuu GyHKui. MeToauka rnepexojia OT HOpMaJdbHOU K
COBEpILEHHBIM (pOpPMaM 3aMUCH MEPEKITIOYATENbHBIX (YHKINH MPH aHATUTHYECKOM U
rpaguIecKoM crocodax.

OCHOBBI CHHTE3a U aHaJIM3a KOMOMHAIIMOHHBIX JIOTHUECKUX CXeM. AJITOPUTM Iepexoa OT

2
OK 01, OK 02,
K 1.1




BBICKA3bIBaHUS K TAOJIUYHON M (DYHKIIMOHAJILHON aHATUTHYECKOW opMe 3amucu
nepeKIovarenbHbix GyHkuuil. Crennanbuele pasnoxxenus [1®. He monHoctsio
onpeneneHubie (yactHbie) [1D. [TocTpoenne GyHKIIMOHATBHON CXEMBbI JJOTHYECKOTO
yCTPOHCTBA METOJJOM CHHTe3a. CHHTE3 HE MOJIHOCTBIO 33JJaHHBIX JIOTHYECKUX (PYHKIUI.
[TonsiTHe 0 3anpeleHHBIX U HEONPEEIEHHBIX HA0Opax apryMEeHTOB 3JIEMEHTapHBIX
¢GbyHkumid. AHanU3 QyHKIMOHAIBHBIX CXEM JIOTHUECKUX yCTporcTB. HekoTopeie
0COOEHHOCTH MOCTPOEHUS CXEM JIOTHUECKUX YCTpOoHCTB. TexHuueckas peanuszamus —
MOCTPOEHHE JIOTMYECKHX CXEM I10 MepeKItoyaTeabHbIM QyHKIuAM. OCOOEHHOCTH
MIOCTPOEHHUS JIOTHYECKUX YCTPONUCTB

B ToM 4mciie, NpAKTHYECKUX 3aAHATHI

IIpakTuueckoe 3ansaTue Ne 5. [ToctpoeHue cxeM MUPPOBHIX JOTHUYECKUX YCTPOKUCTB
METOJOM CHHTE3a.

Tema 2.3. llu¢poBsbie
HHTerpajbHble
MHUKPOCXeMbI

Coaep:kaHue y4e0HOr0 MaTepHaJja

O6mue cBeaeHus o HUPPOBLIX UHTErpalibHbIX MuKkpocxemax (LIUMC) u obnacts ux
npumeHenus. OcuoBubie cepunt LIUMC m1st mocTpoeHus JIOTHYECKUX YCTPOMCTB.
Knaccudukanus cepuit HUMC no ¢pyHKIIHMOHATBHOMY Ha3HAUCHUIO, GU3UUECKOMY
IPUHLIKITY paOOThl aKTUBHBIX 3JIEMEHTOB (CXEMOTEXHUYECKOE PELIEHUE), IEKTPUIECKUM
U DKCIUTyaTallMOHHBIM MTapaMeTpam, BBIOTHAEMbIM (PYHKIIMAM, KJIaccaM (TUIIaM).
Homenknarypa u cepun iupOBBIX HHTETPATBHBIX MUKpOCXeM. KOHCTpYyKTHBHOE
odopMmIIeHHEe UHTETPpAIbHBIX MUKpocxeM. Cuctema nudpoOyKBeHHOTO 0003HAUYCHUS
cepuii 1M(POBBIX MHTErPANTBbHBIX MUKpocxeM. OcHoBHBIe TapameTpsl LIUMC.
CpaBnurenbnble napameTpsl IUMC ¢ pa3nuuHbIMU BUJAMH CXEMOTEXHUUYECKHUX
peueHui.

OO01mas xapakTepuCcTHKa MOCIeI0BaTeIbHBIX U KOMOWHAIIMOHHBIX HU(POBBIX TOTHYECKUX
ycTpoiicTB Ha ocHOBe [[UMC. @yHKIIMOHAIBHBIE CXEMBI U YCIIOBHBIC TpaduIecKue
o6o3nauenust [IIMC B 3aBUCHMOCTH OT (PYHKIIMOHAIBHOTO HazHaueHUs. OCOOCHHOCTH
BKiroueHus: [IIMMC B hyHKIMOHAIBHBIX CXEMaX JIOTHYECKUX YCTPOKCTB

2
OK 01, OK 02,
K 1.1

Pa3znea 3. [locienoBareibHOCTHBIE IU(PPOBBIE YCTPOiCTBA — HM(POBBLIE ABTOMATHI

12

Tema 3.1 Hudposbie
TPUITEPHBIE CXEMbI

Copep:xanue y4e0HOIr0 MaTepuaJia

5N

OO6mue cBefeHUsI O TPUTTEPE KaK MPOCTEHIIIEM KOHEYHOM (P POBOM aBTOMATE.
Hasnauenue TpurrepoB v ux NpUMEHEHHUE B alnaparype >KeJIe3HOI0POKHON aBTOMaTUKU
U TenemMexanuku. Tunsl TpurrepoB. Knaccuduxaius Tpurrepos mo crocoOy 3arnmucu u
yrpaBleHus: HHPOopMaIuei, opraHu3aIuu JIOTUYecKuX cBs3ell. Hasnauenue u
0003HauY€HNE BXOJOB M BBIXOJIOB TPUITEPOB. MeTOIMKa ONpeIeIeHUsI COCTOSTHUS
TpurrepoB. OCHOBHBIE TAPAMETPBHIL.

2
OK 01, OK 02,
IIK 1.1




[TocTpoeHue TpurrepoB Ha OCHOBE JJIOTUYECKHUX AIEMEHTOB MHTETPATIbHON CXEMOTEXHUKHU
METOJI0M cHHTe3a. OCHOBHBIE IOHATHS O CTATUYECKOM U JUHAMUUYECKOM YIIpaBJICHUN
tpurrepom. [IpuHnun QyHKIIMOHUPOBaHUS aCHHXPOHHOTO RS-Tpurrepa (OucrabunbpHas
siueiika namsaTH) Ha ocHoBe Jjornueckux 3nemenTos U-HE u WJIW-HE B unrerpansHoi
CXEMOTEXHHUKE C MPSIMbIMU UHBEPCHBIMH BXoAaMHu. [locTpoenne GpyHKIMOHATBEHOM CXeMbl
U pouecc PyHKIMOHUPOBAHMS OJHOCTYIIEHYATOr0 U AByXcTynen4yaroro RS-rpurrepa.
Oco0eHHOCTH MTOCTPOCHUS U PA0O0THI (YHKIIMOHATIBHBIX CXEM CUETHBIX TPUTTEPOB.
[ToctpoeHne PyHKIMOHATBHBIX CXEM U MPUHIMIT paboThl TpurrepoB T-tuma, D-tuna.
[Toctpoenune ynuBepcanpHoro JK-tpurrepa Ha ocHoBe RS-Tpurrepa ¢ yctpanenrem
COCTOSIHUSI HEONPEACICHHOCTH. Y CJIOBUSI IOCTPOCHUS U pabOThl CHHXPOHHBIX TPUITEPOB.
Tabnuma nepexoaoB Tpurrepa (Tadimila MICTHHHOCTH) U 3aKOH (DYHKIIMOHUPOBAHUS
TpUITEpa (XapaKTEPUCTUUECKOE YPaBHEHNE TPUTTEPA).

HekoTtopsie oco6eHHOCTH (HYHKIIMOHATIBHBIX CXEM TPUTTEPOB: pacIIMpEeHUE
nHpopmannoHHbIX BXx0a0B 1o U (UJIN), co3nanue BXOJ0B aCHHXPOHHON YCTaHOBKU
(copoca) B Hynesoe (0) wiu enuanyaHOoe (1) COCTOSIHUE TPUTTEPOB M X OJIOKHPOBKA,
CO3JIaHHE JIOMOTHUTEIbHBIX BXOA0B paspemenus. [Toctpoenne u paboTa cxeM B3aUMHOTO
npeobpazoBanus TpurrepoB: RS—T; D —T; RST— D; RST— JK; JK — RS; JK— T;
JK—D. YcnoBHoe rpadudeckoe 0003HaUYEHUE TPUTTEPOB

B ToM 4mncJie, Ja00paTOpHBIX padoT 2
JlaGopaTopHas pa6ora Ne 1. MccnenoBanue paboThl MHTETPATIbHBIX TPUITEPOB HA 2
JIOTUYECKHX DJIEMEHTaX»
Tema 3.2. llupoBsbie Copaep:xaHue yueOHOI0 MaTepuaJa 4 2
CYETYHUKH UMITYJIbCOB OO6mmue cBefeHUs 0 cueTynkax. HazHaueHne U TUITbI CYETYUKOB U MEPECUYCTHBIX 2 OK 01, OK 02,
ycrpoiicTB. Knaccudukanus u napameTpsl cdeTdrkoB. [IpuHImn GyHKIIMOHIPOBaHUS K 1.1

CYCTYMKOB. MaKkCUMaIbHBIN (M30BITOYHBIN) U 3h(HEKTUBHBIN KOA(DPHUITMEHTHI cueTa
cueryuka. [lepenoiHeHne cueTInKa

[IpuHIHIIBI TOCTPOEHUS U paOOTHI CYETUMKOB Ha CJI0KEHHUE U BRIYUTAHHE C
MOCIIeI0BATEIHHBIM, TTAPAJICITHHBIM, CKBO3HBIM M TPYIIIOBBIM TIepeHocoM. Tabmnuia
MEPEX0JI0B CUETYUKOB (TabIUIIa ICTUHHOCTH, TaOIUIAa COCTOSIHUI) U 3aKOH
(YHKITMOHMPOBAHMSI CUETYHKA (XapaKTePUCTHUECKOe YpaBHEHHE). PaspsqHOCTh U
KOX(GUITUEHT MepecueTa CYeTYNKOB, BECOBOE COOTHOIIEHHE Pa3psiioB. BBoa 1 BBIBO
uHPOpPMAITUHU B CUETUHKAX (TIOCIIE0BATEbHBIN U MapauiebHbIN ). CHHXPOHHBIC U
ACUHXPOHHBIE cueTYnKH. CUETYHK C U3MEHIEMbIM HalpaBlIeHUEM cueTa (PEeBEPCUBHBIN
cyeTurk). CaMOOCTaHABIMBAIOIIUNCA CUETYHK. JleKaHbIN TIBOUYHO-IECATUYHBIN
cuetyuk. [locTpoenue u npuHIUNI pabOThHl CYETUNKOB C IEpEMEHHBIM KO3 (HULIEHTOM
nepecuera. KoblieBble CUCTIHKH.




[MocTpoeHre CyMMUPYIOMIETO ABOMYHOTO CYCTYMKA METOJIOM CHHTE3a. BapuaHThI
rpaduuecKoro u300paxeHus: PyHKIMOHATBHBIX CXEM CUCTUMKOB (BEPTUKAIBHOE U
TOpU3OHTANIbHOE). Y clIOBHOE rpaduueckoe 0003HaueHHe cueTYnkoB. KackaaHoe
COCIMHEHHUE CUYETYUKOB (MHOTOPA3PSAIHBIC CUETUYMKH ). CXEMBI IETUTENS YaCTOThI
UMIYJIbCHOM MOCIIEIOBATEILHOCTH HA OCHOBE JIBOMYHBIX CUCTUYMKOB (HA3HAYCHUE,
MIPUHITMII TOCTPOSHHUs U paboTa ASIHTEISH ¢ Pa3IMIHBIMUA KOdDPHUITMEHTAMHU JCIICHHMS )

B ToM 4ucJie, Ja00paTOpHBIX padoT

JlaGopaTropnas padora Ne 2. VcciaegoBanne hyHKIIMOHAIBLHBIX CXEM CUYCTUYHKOB.

Tema 3.3. Peructpni

Coaep:kaHue y4eOHOI0 MaTepHaja

Oo6mme cBenenus o perucrpax. Haznauenue u tunsl peructpoB. Kiaccuduxamnms
peructpos. [IpuHINT MOCTpOCHUS U PaOOTHI MOCIEI0BATEIbHBIX, APAIIETbHBIX,
MOCIIEA0BATEIbHO-TAPAIUIETBHBIX 1 MTApAUICIbHO-TIOCIIEI0BATENIBHBIX PETUCTPOB IPU
BBOJI€ M BbIBOJIe MH(opMaru. OcobeHHOCTH NapadazHOro NapaieIbHOTO PErucTpa.
KOJ'II)IIGBI)IG PETrUCTPLI, UX HA3HAYCHHC, 0COOEHHOCTH MMOCTPOCHUSA U JUHAMHUKA pa6OTI)I.
Peructpsl ¢ BBICOKMM MMITEIaHCOM, IPUMEHEHHE MX B BEIYUCIUTEIBHBIX KOMILIEKCAaX.
PeBepcuBHBII perucTp, Ha3HAYEHUE, TPUHITUIT TIOCTPOSHUS U 0COOEHHOCTH MTPHUMEHEHHS.
Casuraronye perucTpsl ¢ LEMsIMH ITpreMa IBOMYHON HH(POPMALIUU B I1OCIIEA0BATEILHOM
KOAC 1 BbIJa4u — B MMApalJICJIbHOM KOAC U HaO60pOT. C):[Bnra}omne PETUCTPBI KaK
npeoOpa3oBaTen KogoB. bydepHbie perucTpsi.

BapuanTsl rpaduaeckoro n3odpaxkeHus: pyHKIHOHAIBHBIX CXEM PETUCTPOB
(BepTHKaJIbHOE U TOPU3OHTAIBHOE). Y CJIOBHOE I'paduueckoe 0003HaueHUE PETUCTPOB.
Peanuzanusi cxeM perucTpoB Ha TPUITEPAX PA3JIMYHBIX THUIIOB

N (AN

B TOoM umnciie, 1a00paTOpHbIX padboT

N

JlaGopaTtopnas padora Ne 3. ccinenoBanne hyHKITMOHATBLHBIX CXEM PETHCTPOBY

2
OK 01, OK 02,
K 1.1

Pa3nes 4. KomOuHanmoHnble nM(poBblie yCTPOHCTBA

18

Tema 4.1. Ilugpatopsl
U aemudparopsl

Conep:kanue y4eGHOro MaTepuasia

Haznauenue mmdpatopoB u nemudpaTopoB Kak JIEMEHTOB IIPeoOpa30BaHUs YHCIOBOM
nHpopmanuu. [IpuHiun noctpoenus u padboTsl mudparopos u aemmdppaTopon. Tadbmuia
UCTHHHOCTH Tpouecca pyHKIMoHupoBaHus mudpatopa u nemudparopa. Matpudsele,
JUHEHHBIE U MPAMOYTOJIbHBIE nemudpaTopbl. EMKOCT mmdpaTopoB u aemudparopos.
dopmaThl BXOAHOTO KOJa: IBOMYHBIA U JIBOUYHO-IECITUYHBIN. MHOTOCTYyIIEHUaThIE
nemmdpaTopsl. Y ciaoBHOe rpadudeckoe 0003HaueHHEe MU(PaTOpoB U ACHPPATOPOB.
AHanu3 cxeM mudpaTopoB U Acmmdparopos B 6azucax MJIW, U-HE, NJIM-HE

B ToM 4ucJie, 1a00paTOpHBIX padoT

N

Jlaboparopnasi padora Ne 4. MccinenoBanue GyHKIIMOHAIBHBIX CXEM IIMGPATOPOB U

2
OK 01, OK 02,
K 1.1
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nemndpaTopoBy»

Tema 4.2.
IIpeoOpa3oBaresin KOIOB

Coaep:kaHue y4e0HOI0 MaTepHaJja

N

Haznauenue npeoOpazoBareseit KogoB. [IpHHINT TOCTpOCHUS M pabOTHI MpeodpazoBaTes
JIBOMYHOT'O TMO3UITHOHHOTO YHCIa B CICIIUATBHBIC TBOMYHBIC MAIIMHHBIC KOJbI U
MAIlIMHHBIX KOJOB OJTHOTO BUJIa B IPYTOH, MPeoOpa3oBatessi JBOMYHO-ACCATHIHOTO KO/Ia
B JIBOUYHO-JICCATUYHBIN KO IPYroro Buja, mpeodpa3oBaresis KOA0B s u(poBoit
KoaupOoBKH. OCOOCHHOCTH MOCTPOCHUS CXEM IPH MEPEXOIe U3 KOJOB OJJHON CHCTEMbI
CUHCIICHUS B Ipyryro. Tabmuiia HCTHHHOCTH Tpoiiecca PyHKIIMOHUPOBAHHUS
npeoOpa3oBaTelis KOI0B.

YcnoBHOe rpadgudeckoe 0003HaYCHHE IPeoOpa3oBaTeieil KOJA0B. AHAIH3 CXeM
npeobpa3zoBareneit kogos B 6azucax MJIN, U-HE, NJIM-HE

B Tom YUCJIEC, IPAKTHYCCKHUX 3aHATHH

HpaKTI/I‘IECKOE 3angaTne Ne 6. Jlorndeckoe INPOCKTUPOBAHUC CUCTHBIX CXCM».

2
OK 01, OK 02,
K 1.1

Tema 4.3.
MyJabTHILIEKCOPBI U
AEeMYJIbTHILIEKCOPbI

Coaep:xaHue y4eOHOIro MaTepuasia

Hasnauenue MyIbTUILIIEKCOPOB U IEMYJIBTUIIIICKCOPOB KaK JJIEMEHTOB YCTPOHCTB
nepeaayu v npueMa uHpopmanuu. MynbTUIUIEKCOPBI Kak HHU(POBbIE MHOTOIIO3UIIMOHHbBIE
MEPEKII0YATEIN-KOMMYTaTOPBI. J{€eMyJIBTUIIIEKCOPBI KAK CEIEKTOPBI-PACIPEIEIUTEIN
BXOJIHOT'O CHUTHAJIA, PACIIMPUTENIN KAHAJIOB.

[punuun nocrpoerust U GyHKUMOHUPOBAHUS MYJIbTUILIEKCOPOB U IEMYJIbTUIIIIEKCOPOB.
OCOoOEeHHOCTH MCTIONIB30BAaHMSI MYJIBTUILICKCOPOB IS TIepeiad HH(POPMAIUK U3 MHOTHUX
KaHaJIOB B OJIMH B MOCJIEIOBATEILHOM KOJIE ¥ MpeoOpa30oBaHMsl MapajljIeIbHOTO KO/a B
nocseoBaTeIbHbIi. MyJIbTUIUIEKCOPHOE U IEMYJIBTHIIEKCOPHOE JiepeBo. Tabmnuia
WCTUHHOCTH Tpolecca PyHKIMOHUPOBAHUS MYJIbTHUILUIEKCOPOB U AEMYJIbTHILIEKCOPOB.
[IpumeHeHne MyJIBTUIIEKCOPOB U JEMYJIBTUINIEKCOPOB KaK KOMMYTAaTOPOB KaHAJIOB.
[TonsiTHe 0 cenekTopax-MyJabTHILIEKCOPaxX. Y cJI0BHOE Tpadudeckoe 0003HaYeHHE MYJIbTH-
IJIEKCOPOB U IEMYJIBTUILIEKCOPOB

N[N (N

B ToM 4ucJie, Ja00paTOpHBIX padoT

JlaGopaTopHnas pa6ora Ne 5. VccnenoBanue (yHKIIMOHATBHBIX CXEM MYJIbTHILIICKCOPOB
U AEMYJIbTHILIEKCOPOB.

2
OK 01, OK 02,
K 1.1

Tema 4.4.
KoMOnHanmoHHLIe
ABOUYHBIE CYMMATOPBI

Conep:xaHue y4eOHOro MaTepuasa

2
OK 01, OK 02,
K 1.1
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Ha3znauenue u knaccugukanus KOMOMHALMOHHBIX cyMMaTopoB. [locTpoenue MeTonom
CHHTE3a U YCJIOBUS (PYHKIIMOHUPOBAHHS OJTHOPA3PSIIHOTO KOMOWHAIIMOHHOTO
nosycymmaropa. Tabiauia HCTHHHOCTH npolecca QyHKIIMOHUPOBAaHUA KOMOUHAIIMOHHOTO
cymmatopa. Iloctpoenne u paboTa NOIHOr0 OJHOPA3PSAHOTO KOMOMHAIIMOHHOTO
CyMMaropa.

MHoropa3psiiHble CyMMAaTOPbI IIOCJIEI0BATEIBHOTO U NTApAJIJIEIbHOTO AEUCTBHUS C
3aIlIOMHUHAHUEM IIEPEHOCA, TIOCIEN0BATENBHBIM CKBO3HBIM IIEPEHOCOM, NTaPAJIICIIBHBIM U
IpynIoBbIM epeHocoM. CriocoObl MOBBIIIEHUS OBICTPOACHCTBUS MapalIeIbHBIX
cymmaTopoB. HakarumBaronue ABOMYHbBIE CyMMATOpPBI. J[ecATHYHbBIE CYyMMAaTOPBI.
KackagHoe coenHeHre CyMMaTOpOB. Y CJIOBHOE Ipaduueckoe 0003HaueHUEe CyMMAaTOPOB.
AHanu3 QYHKIIMOHAJIBHBIX CXEM CYMMaTOpPOB

B TOoM umnciie, 1a00paTOpHBIX padoT

JlabopaTropnasi padora Ne 6. VccnenoBanue GyHKIIMOHATBHBIX CXEM CyMMaTOPOB.

Tema 4.5. Ilu¢pposbie
KOMIIApaTOpPbI

Coaep:kaHue y4eO0HOI0 MaTepHaJja

Hasnauenue u knaccudukanus uudpoBblX KOMIIApaTOPOB — cXeM cpaBHEHUsI. OCHOBHBIE
oTiepaIy Mmopa3psIHOTO CPAaBHEHUS ABYX CPAaBHUBAEMBIX TBOMYHBIX YHCET HA OCHOBE
anredpsl Joruky. [IpuHLIKITBEI paBEHCTBA U HEPABEHCTBA IBOMYHBIX yucell. [IpuHuumn
MIOCTPOCHHUS U TIPOIecC PYHKIIMOHUPOBAHUS OJTHOpa3psaHOTO KoMiaparopa. [loctpoenue
1 paboTa MHOTOpa3psIHOTO KoMIiapaTopa. Tabiuiia uCTUHHOCTH (PYHKITMOHUPOBAHUS
koMmrmaparopa. CriocoObl HapalMBaHUs Pa3psIIHOCTH KoMIlapatopoB. KackanHbie cxembl
KOMIIapaTopoB. Y clioBHOE rpaduyeckoe 0003HaUYEHHE KOMITApaTOPOB

NN NN

2
OK 01, OK 02,
IIK 1.1

Pa3gea 5. IludpoBble 3al10MHHAKOIIHE YCTPOMCTBA

Tema 5.1.
Knaccupurkanus u
napamMeTpbl
3alIOMUHAIOIIUX
YCTPOMCTB

Copaep:xanue y4e0HOIro MaTepuaJia

N

OO01mas xapakTepucTUKa U Ha3HaYeHHe HU(POBBIX 3aMIOMHUHAOIINX YCTPOHCTB.
Knaccudukanus u mapameTpbl TU(GPOBBIX 3aIIOMUHAIONINX YCTPOUCTB M0 (PU3HUECKIM
NPUHIMITIAM Pa0OTBI, IO TEXHOJIOTHH U3TOTOBJIICHHS, CIIOCO0Y U300paKEHHSI YK Ce,
crocoOy 3armoMUHaHUs HH(OPMAIIMH, TI0 KPATHOCTH CUYUTHIBAHHS. MeTOIbI pa3MeIeHHsI
uHbopManuu (agpecHas u 6e3aapecHas). Mepapxus (CTpyKTypa) 3allOMUHAIOIINX
ycrpoiicts (O3VY, I13VY, [II13V). OcHOBHbBIE XapaKTEPUCTUKU 3aIIOMUHAIOLINX YCTPONUCTB:
€MKOCTh, OBICTPOICHCTBHUE, HAJICKHOCTh U IKOHOMUYHOCTb. [ToHsATHE O
cBepxorepaTuBHOM 3anoMmuHaromiem ycrpoiictse (CO3Y). Opranuzaius 6e3aapecHon u
BUPTYaJIbHOW MTaMATH (Mara3uHHasi, CTEKOBasl, aCCOIMATHBHAs, HETTOCPEICTBEHHAS U
MIPSIMOM aJIpecarium)

2
OK 01, OK 02,
K 1.1

Tema 5.2. OnepaTuBHbBIE
3aloMHHAKOIINe

Conep:xanue y4eOHOro MaTepuaJia

2
OK 01, OK 02,
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yCTpoOiicTBA

HaznaueHue, NpUHIUI TOCTPOEHUS U PEXKUMBI paOOTHI ONIEPAaTUBHO-3aIIOMUHAIOILETO
ycrpoiictBa (O3Y) — 3anuch, XxpaHeHHE U YTeHHUE HH(DOPMAIIUH B FJIEMEHTAX IMaMsATH
O3Y. Opranuzanus namatu B O3VY. [locTpoeHue cxeM 3alIOMUHAIOIINUX JIEMEHTOB

nuHaMudeckux u ctatnyeckux O3Y. Ctpykrypa matpul HakonuTeneil nupopmarmu O3Y.

CxeMmbl ONepaTUBHBIX 3aMIOMUHAKOIIMNX YCTporcTB Ha ocHOBE TTJI-cTpykTypsl u M/III-
CTPYKTYPBI C OTHOKOOPAMHATHON M IBYXKOOPAMHATHOM BbIOOpKO#. Cratnueckue O3Y
(peructpoBsie, MaTpu4HbIC, (haliJIOBBIC, TOpa3psaaHbIe, OaliToBbIe). JuHamudeckue O3Y.
Cxemorexnuka O3Y Ha 0T€YECTBEHHBIX MUKpOCXeMaX. Y CIIOBHOE rpaduueckoe
0003HaYeHHE ONEePaTUBHO-3aIIOMUHAIOLIET0 YCTPONHCTBA

K 1.1

Tema 5.3. ITocTOAHHBIE

Coaep:kaHue y4eO0HOr0 MaTepHaJja

3allOMHMHAKOLIHE
YCTPOMCTBA

Hasnavenue u kaccudukaius MOCTOSHHBIX 3antoMuHaomux ycrpoicts (I13Y).
DOnemenTHast 6a3a ¥ OpraHu3aIs MOCTOSHHBIX 3aIIOMUHAIOMIMX YCTPOicTB. [locTosHHBIE
3allOMHMHAIOLIME YCTPOICTBA MACOYHOIO TUIIA U TPOrPaMMUPYEMBbIE MTOJIH30BATEIEM.
[Toctpoenue [13Y paznuunbix BuaoB. [IpuHiun nporpaMmmupoBanus noib3osarenem 113V
(2MEeKTPUUECKUM CUTHAJIOM U MackupoBaHueM). OCOOEHHOCTH MOCTPOCHUS
IepenporpaMMHpyEMbIX IOCTOSHHBIX 3anoMuHaronux ycrpoicts (III13Y). Cxema [I13Y
C MHOTOKPATHBIM 3JIEKTPUYECKUM niepenporpammupoBanuem. 11113V ¢
yIbTPa(UOIECTOBBIM CTUPAHHEM U JICKTPUUECKOH 3anchio. Y CJI0BHOE Ipaduueckoe
0003HaYeHHE MTOCTOSHHBIX 3aIOMHHAIOIIUX YCTPONCTB

2
OK 01, OK 02,
K 1.1

Pa3nen 6. Ananoro-mugpo

Bble M M (po-aHAIOrOBbIE NPeodpa3oBaTeiu HHGOpMALNH

L

Tema 6.1. Hudpo-

Copep:xanue y4e0HOI0 MaTepuaJia

5N

aHAJIOTOBbIE
npeodpazosaresan (LAII)
KO/1a B HANpsizKeHHe

Hasnauenue u ocHOBHbIE MapaMeTpbl HUPpo-aHaIoroBsIx npeobdpazosateneit (LIAIL).
Mertoab! npeobpazoBaHMs KO/Ia B aHAJIOTOBbIN curHan. OCHOBHBIE CXEMHbIE pEeIIeHUs
MOCTpOCHHS U(PPO-aHATOTOBEIX ITpeodpazoBareneii: [[AIl ¢ mpenn3nOHHBIME
PE3UCTOPHBIMU MaTpHLIaMu 1 Oe3maTpuuHble. [locTpoeHne u npuHIUI paboThl CXeMBbI
LAII ¢ npeunznonnsiMu pesuctopHbiMu MaTpunamu (LIAII ¢ BecoBbIMH JBOMUYHO-
B3BELLICHHBIMH COTIPOTUBIIEHUSIMH) U Ha OCHOBE MaTpullbl R-2R ¢ cymmupoBanueM TOKOB.
CxeMOTeXHIUECKUE IPUHIUIIBI IU(PPO-aHAIOTOBBIX MTPeodpa3oBaTenell M UX MOCTPOSHUE
Ha 3JIEKTPOHHBIX KJItoyax. Y cJI0BHOE rpaduueckoe 0003HaueHNe HUu(ppPO-aHATOTOBBIX
npeoOpa3oBaTeneit

B TOoM umnciie, 1a00paTOpHbIX padboT

N

JlabopaTropnasi padora Ne 7. UccnenoBanue GyHKIIMOHATBHBIX CXEM ITU(PO-aHATIOTOBBIX
peoOpa3oBaTeIcii»

2
OK 01, OK 02,
IIK 1.1

Tema 6.2. AnaJioro-

Coaep:kaHue y4eOHOIr0 MaTepuaja

nudposbie

HasnaueHnune u 0CHOBHBIE ITApaMeTPhl aHAJIOro-IMGPpoBLIX npeodpaszosarencii (ALIT).

2
OK 01, OK 02,
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npeodpazosaresn (AL
uHpopmannu

[Ipunnun ananoro-mudpoBoro npeodpazoBanus napopmanuu. [lorstue o
JUCKpPETU3allii, KBAHTOBAHUM U KOJIUPOBAHUU HEMIPEPHIBHBIX CUTHAIOB. MeTO b
peoOpa3oBaHUs aHAJIOIOBOIO CUTHAjA B KoJI. [IpuHIMI mOCTpOeHus: aHAJIOTO-IIU(PPOBBIX
npeoOpas3oBareseil CUTHAIOB IO METO/IaM CTYIIEHYAaTOro U MOCIeI0BATEILHOTO
MpUOIMKEHUS OIIOPHOIO HANIPSKEHUS U C MapaljIesIbHbIM peoOpa3oBaHUEM.
[IpeoOpazoBarens yria moBoporta B ABonuHbIH KoJ. [TocnenoBarensubie AL ¢
€AMHUYHBIM U C JIBOMYHO-B3BEILICHHBIM MPUOIMKEHUEM. Y CIIOBHOE Irpaduueckoe
0003HaUYCHHE aHAJIOTO-ITM(POBBIX ITpeoOpa3zoBareei

B ToM 4ucJie, 1a00paTOpHBIX padoT

N

JlaGopaTopuasi pa6ora Ne 8. VccnenoBanue (yHKIIMOHATBHBIX CXEM aHAJIOTO-IIH(PPOBHIC
npeoOpaszoBaTeneiin

K 1.1

Pasznen 7. Mukponponeccopsl H MUKPOIPOIECCOPHBIE YCTPOHCTBA

Tema 7.1. O0mue

Conep:xanue y4eOHOro MaTepuaJia

cBeJeHHUs 0
MHKponpoueccopax
MHKPONPOLECCOPHBIX
cucreMax

OCHOBHBIE OIpEICJICHUS U OHATHUS O MUKPOIIPOLIECCOPAX KaK Mpumepax HuppoBoro
aBTomara. HasHaueHue, kiaccuduKaiys u THIOBas CTPYKTypa MUKpompoueccopa. /IBa
10/1X0/1a K IOCTPOEHHUIO POLIECCOPOB: MPUHLIUIIBI CXEMHOM JIOTUKU U IPOrPaMMHUPYyEMOii
soruku. CriocoObl opraHni3alvu ympaBJICHHUA BbIYUCIUTCIIBHBIM ITPOLECCOM.
Knaccudukanus MukponpoueccopHbsix cpeacTs. [lokoneHns MUKpOnpo1eccopos.
O6acTi npuMeHeHUs1 MUKpoIIpoLeccopoB 1 MUKpoOBM. Poiib MukpomnpoueccopHoit
TEXHUKHU TPU CO3JaHUU CHCTEM 00pabOTKHU NaHHbIX. [lepcrekTHBBI pa3BUTHS U
MICII0JIb30BAaHUSI MUKPOIIPOLIECCOPHBIX CPEJICTB

CamocrosiTesabHas padora O030p 0THOKPUCTAIBHBIX MUKPOKOHTPOJLICPOB

[

2
OK 01, OK 02,
IIK 1.1

Tema 7.2.
MuxkponpoueccopHble
ycTpoiicTBa

Conep:xaHue y4eOHOro MaTepuaJia

OpnHokpucTanbHble MUKponporeccopsl. CTpyKTypHasi cXemMa 1 apXUTEKTYPHOE
MIOCTPOEHUE OJTHOKPUCTAIILHOTO MUKponpoueccopa. CocraB, Ha3HAUEHHUE U IPUHLUIIBI
B3aMMOCBSI3M OCHOBHBIX OJIOKOB B CTPYKTYpPHO# cxeme MUuKporponeccopa. Haznauenue
OCHOBHBIX CUTHAJIOB U BBIBOJIOB. B3anmoielicTBrE yCTPOMCTB MUKPOIIPOLIECCOPA TTPU
BBINOJIHEHUM KOMaH[ yrpasieHus. Komanasl Mukponpoueccopa. OcobeHHOCTH
pcanmm3anu KOMaH/ nepeaadu yrpaBJICHHA. OpraHmauns{ MnaMsATU MHUKPOITPOLICCCOPOB.
MaiuHHbIe TaKThl U IIUKJIBI (BpeMeHHast [uarpaMMa ukiioB). Mapopmarus coctosHus.
3amyck Mukpomnporueccopa. CocTosHUs 3aXBata, IpepbiBaHus, octaHoBa. [loHsTHE O
IpOrpaMMHOM 00ecrieueHUH

2
OK 01, OK 02,
K 1.1

HpOMe)KYTO‘IHaﬂ aTTeCTalus - IK3aMCEH

12

CamocTosiTesbHasi padoTa

Bcero

83

14




JJis XapaKTepUCTHKU YPOBHSI OCBOCHHSI Y4€OHOTO MaTepHalia UCTIONb3YIOTCS CIeAYIOINe 0003HAYCHHUS
1. -03HaKOMUTEINIbHBIN (Y3HABAHHE paHEe N3YUEHHBIX 0OBbEKTOB, CBOMCTR);
2. - penpoayKTUBHBIH (BBIIIOJHEHHUE ACATEIBHOCTHU 0 00pasily, MHCTPYKIMU WU O PYKOBOJICTBOM)
3.- IPOAYKTUBHBIN (TNITAHKPOBAHUE M CAMOCTOSTEIIEHOE BHIIOJIHEHHUE JESITEIbHOCTH, PEIICHHE TPOOIEMHBIX 32/1a4)
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3. YCJIOBUS PEAJIM3ALIMU TIPOTPAMMBI YYEBHOU JUCHUTIJIAHBI
3.1 TpeOoBanuss K MHHUMAJBHOMY MAaTEPHAIBHO-TEXHUYECKOMY

odecre4eHn 1o
VYyebOHas nucuMIUIMHA peain3yercs B labopartopun «L{udpoBasi cxeMoTeXHUKa.
O6opynoBanue yueOHOro kKabUHeTa:

Paboune mecta 1o konuuecTBy 00ydaroumxcs (CToi, CTyn);

O6opynoBaHHOE pabodee MECTO MPENOIaBaTeIIs;

Meroanueckoe 006ecTieueHne TUCITUTITNHBL,

Paznatounsiii Mmatepuan s CTYyICHTOB IO TUCIUILINHE;

Harnsinaele mocoous.

IImakatsr;

CTEHJBl Ui BBINOJHEHUs JIA0OpATOpPHBIX paboT: CTEHJ THUIIa
SUCOBCHP.001 PO (1068);

crena tuna OMOUCP.001 PO (1097); 17J1-03.

N3mepurenbHble TPHOOPBI:

OJTHOJTYYEBBIC DJICKTPOHHBIC OCITMILIOTPAa(Bl U MYJIBTHMETPHI;

['eHepaTop rapMOHHUYECKHUX KOJICOaAHUH;

KoMIuiekT MOHTa)XKHBIX HHCTPYMEHTOB (Ha0Op OTBEPTOK, TUIOCKOTYOIIHI,
OOKOpe3bl, MNasUIbHUK C€ TOPUHAMICKHOCTSIMU I TMalKW, [HHIIETHI,
U3MEPUTETbHBIC IIYTIbI);

HAOOpHI DJIEMEHTOB W OWIMOJSAPHBIE U TOJEBBIE TPAH3UCTOPHI,
TUPUCTOPHI, KOMIIOHEHTOB:  TOJYMPOBOJAHUKOBBIX  TPHUOOPOB  (JAHOIBI,
onTonapsl, MU(POBHIE U AHATIOTOBBIE MUKPOCXEMBI), PE3UCTOPHI (TOCTOSIHHBIC
U TEepEeMEHHBbIE), KOHAEHCATOPhl  (MOCTOSIHHBIE U  TIEPEMEHHBIC),
MajorabapuTHbIE JPOCCEIH, MajiorabapuTHbBIE TpaHCHOPMATOPHI
(MMIyJIbCHBIE, COTJIACYIOIIKE, TOBBIIIAIONINE, TOHKAIOIIUE) U JIP.

JIOKaJbHas CETh C BBIX0OJIOM B Internet;

JUIICH3UOHHAs olepannonHas cucteMa Windows 7;

auieH3noHHas nporpamma Microsoft Office 2013;

JUIEH3UOHHAsl aHTUBHpYyCcHas nporpamma Dr Web;

TexHuueckue cpeacTra 00ydeHUs:

KOMITBIOTEPHI TI0 KOJIMYECTBY O0YUYarOIIHUXCS

nepudepuitHbie yCTpOicTBa (CKaHep, IPUHTED);

MYJIbTUMEIUNHBIN ITPOEKTOP;

MEPCOHATBLHBIN KOMIBIOTEP, METAILTOTUIACTUKOBAS OCKA.

3.2. UadopmannoHHoe obecnevyeHue peaju3aluuy NporpaMmbl

Jlns  peanuzanuu  mporpaMmbl  OMOnHMoTeuHbld  (OHJ — oOpazoBaTEIbHOM
OpraHu3allMd HMMEET [eYaTHble W/WIM DBJIEKTPOHHBIE 00pa3oBaTelbHbIE U
UH(OPMAIMOHHBIE PECYPCHI, HCIIOJIb3yeMbI€ B 00pa30BaTEIbHOM IIPOLIECCE.
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Ilepeyenbr pekoMeHAYeMbIX Y4YeOHBLIX M3JAaHMH, JONOJHHUTEJIbHOMI
aurepatypbl UHTepHeT-pecypcoB, 6a3bl JTaHHBIX 0U0JIMOTEYHOTO0 PoHIA:

3.2.1.0CHOBHBbIC HCTOYHHUKHU:

OcHoBHas JuTEepaTypa

1. ®ponoB B.A. Iludposas cxemorexnuka: Yactb 1.0cHOBBI 1HUPPOBOIA
cxeMOTeXHUKH: yueOHukK: B 4 4. — M.: ®I'BY IIO «YueOHO-MEeTOANYECKUM TIEHTP
10 00pa30BaHUIO Ha JKEJIE3HOAOPOKHOM TpaHcmopTe», 2020.- 292¢. ISBN 9 7 8 - 5 -
907206-18-2 — TekcT: 3JIEeKTPOHHBIN // DneKTpoHHO-OMOIMoTeuHas cucremMa Y MI]
KT [caiit].—URL: http://umczdt.ru/books/41/242200. — Pexum noctyna: Ob
«YMII XIT», no napo:to

2. ®pomoB B.A. IludpoBas cxemorexuuka. Yacte 2.IlpencraBieHue
uHdopmaluu B HUQPPOBBIX YyCTpoilcTBax : ydeOHuUK: B 4 u. — M.: ®I'bBY [IIO
«Y4eOHO-METOUYECKUA  IEHTP 1O OOpa30BaHHUIO HA  JKEJIE3HOAOPOKHOM
tpancnopte», 2020. -400c. ISBN 978-5-907206-19-9— TekcT: >1meKTpOHHBIA //
DIEeKTPOHHO-OMOIHOTCUHAS cucrema YMI] KT [caiiT].—URL:
http://umczdt.ru/books/41/242201/. — Pexum poctyma: Db «YMIl XIAT», mo
I1apOJII0

3. ®ponoB B.A. Iludposas cxemorexnuka. Yacts 3. Apudmeruuecko-
JIOTUYECKUE OCHOBBI IU(PPOBOM CXEeMOTEXHUKU: yueOHUK: B 4 4. — M.: ®I'BY JIT1O
«Y4eOHO METOJIUYECKUH IIEHTP MO0 00Pa30BaHUIO HA KEJIE3HOJOPOKHOM TPAHCIIOPTEY,
2020.- 600c. ISBN978-5-907206-20-5 — TekcT: 3JI€KTPOHHBIN // DIEKTPOHHO-
OoubIMoTeuHas cucrema YMII KIAT [caiiT] —URL:
http://umczdt.ru/books/41/242202. — Pexum pgocryma: 3Ob «YMI XIT», no
NapoJIro

4. ®ponoB B.A. Iludposas cxemorexnuka. Yacts 4. [{udpoBsie ycTpoiicTBa
0o0paboTkn uHpopManuu: y4deOHUK: B 4 u. — M.: ®I'BY IO «YuebHo-
METOJMYECKHI IIEHTP MO 0O0pa30BaHUIO HA JKEIE3HOJOPOKHOM TpaHcmopte», 2020. -

516¢c. ISBN 978-5-907206-21-2 — TekcT: SAEKTPOHHBIA // DIEKTPOHHO-

OonbIMoTeUHas crucTemMa YMI] KT [caiiT].—URL:
http://umczdt.ru/books/41/242204. — Pexum poctryma: Db «YMIl XKXJIT», mo
TIapOJII0

JlonosiHUTE IbHAS JIMTEpPaTypa

1. MacnoB, A.A. Ilpaktukym 1o UU(POBON CXEMOTEXHUKE B MPOrpaMMme
Electronics Workbench 5.12 : npaktukym / A. A. MacinoB. — Mockga : YMI] X/T,
2023. — 148 c. — 978-5-907479-64-7. — Texkct : anextponusiit / YMI KT :
anektponHas oubiaumoreka. — URL: https://umczdt.ru/books/1194/280425/— Pexum
noctyna: Ob «YMI X/T», no mapo:mto
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4. KOHTPOJIb 1 OIIEHKA PE3YJbTATOB OCBOEHUS YUEFHOM JUCIUILINHBI

Kontposns w

OIICHKa pPE3YyJbTAaTOB

OCBOCHHUS Yy4YE€OHOW JAUCITUTLIIUHBI

OCYHICCTBIIACTCA IIPCIIOAABATCIIEM B IIPOLUCCCC IMPOBCACHUA aAyIUTOPHBIX 3aHSITHUH.
TGKYIHI/Iﬁ KOHTPOJIb: BBIIIOJHCHBI Ha IIOJOXKHUTCIBbHYIO OICHKY BCC IIPAKTHUYCCKHC

paboThl U MabopaTopHbIe PabOTHI, CAAHBI HAa TOJIOKHUTEIbHYIO OIIEHKY KOHTPOJBHBIC
paboThl, BBIMIOJIHEHBl TEMATHYECKHUE BHEAYJAUTOPHBIC CaMOCTOATEIbHBIE pPaOOTHI.

[TpomexxyTodHast arTecTanusi MPOBOAUTCS B hOpME dK3aMEHa.

Pe3yabTaThl 00yyeHus

Kputepun onenkn

MeToabl OLIEHKH

Hepeqenb 3HaHI/II7[, 0CBaMBACMbIX B paMKax IUCUHMUIIJIMHBI:

- BUJIOB HH(POPMAIIUHU U
Croco00B ee MpeCTaBICHUs
B OBM.

- aITOPUTMOB
(GYHKITMOHUPOBAHHSI
u(ppoBOI CXEMOTEXHUKH.
OK 01, OK 02, IIK 1.1

- o0yyarouuiics nepevncser
BUIbI MHQOPMAIMH U CIIOCOOBI ee
npezacTasieHus: B OBM;

- BOCIIPOM3BOJIUT AITOPUTMBI
¢yHKIHOHMpOBaHUS H(POBOI
CXEMOTEXHHUKH.

pas3yIn4HbIe BU/BI OIIPOCa,
pelIeHue 3aay,
TECTUPOBAaHUE

Hepeqenb 3HaHHﬁ, 0CBAMBACMbIX B paMKax IUCUHMIIJIHHBI:

- ICHOJIb30BATh TUIIOBBIE
CpeACTBa BBIYMCIUTEIBHON
TEXHUKHU U IPOrPaMMHOT0
obecrieueHusI.

- IPOBOJIUTH KOHTPOJIb
aHaJIu3 rpolecca
(GYHKIIMOHUPOBAHUS

i poBbIX
CXEMOTEXHUYECKHUX
YCTPOMCTB IO
(bYHKIMOHATIBHBIM CXeMaM
OK 01, OK 02, IIK 1.1

- 00yYaIOIIHIACs JEMOHCTPHPYET
MPAaKTHYECKHUE HABBIKU
UCTIOJb30BaHUS TUTIOBBIX CPEJICTB
BBIYUCIUTEILHOU TEXHUKH U
POrPaMMHOTO 00ECIICUCHUS;

- aHATM3UPYET U KOHTPOIUPYET
npoiiecc PyHKITMOHUPOBAHMS
UPPOBBIX CXEMOTEXHHYECKUX
YCTPOUCTB MO (PYHKIIMOHATBHBIM
cXemam.

OKCIICPTHOC Ha6J'IIOI[€HI/Ie n
OILICHKAa Ha J'Ia60paTOpHBIX u
MPAKTUYCCKUX 3aHATUAX
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S.NEPEYEHDb UCITOJIB3YEMbBIX METOAOB OBYUYEHUA

5.1. [laccuBHBIE: JIEKITUHU, OECEABI, OMPOCH], CAMOCTOSITENIbHAsT paboTa, TECThI, METOT
WJUTIOCTPAlA U METOJ AEMOHCTPaLAN

5.2. AKTUBHbIE U UHTEPAKTUBHBIC: 00pa30BaTeIIbHbIC BUACOPUIHMBI, UHTEPAKTUBHbIE
WUTPBI, TBOPUYECKUE 3aJAHUSL.

19



