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1 HACHHOPT PABOYEM TPOI'PAMMBI YUYEFHOM JJUCITATIINHBI
1.1061acTh npuMeHeHus1 padoyeil MPOrpaMmmbl

PaGouass mporpamma yueOHOUM mucrumimabl OI1.08 Iudpoas cxemorexHuka
ABJISIETCSI YaCTbI0 OCHOBHOM 00pa3oBaTebHOM MPOTrpaMMbl - MPOTpaMMbl MOJATOTOBKH
crenuanuctoB cpeanero 3BeHa (mainee — OOII-IIIICC3) B cootBercTBUU ¢ DI'OC s
cienpanbHOCcTH  27.02.03  ABTOMaruka W TEIEMEXaHWKAa Ha  TPAHCHOPTE
(>KeJIE3HOOPOKHOM TPAHCIIOPTE).

[Ipn peanuzanuu pabodeil MNporpaMMbl MOTYT UCIOJIB30BATHCA Pa3IUYHbIC
oOpa3oBareNbHblE TEXHOJOTUM, B TOM YHCIE JUCTAHIUOHHBIE O0Opa3oBaTelIbHbIC
TEXHOJIOTUH, FTIEKTPOHHOE OOyUEHHE.

PabGouass mporpamma y4eOHOM HUCHMUIUIMHBI MOXET OBITh HCIOJIb30BaHA B

npo(ecCHOHANBFHON TMOATOTOBKE, TMEPENOATOTOBKE W TOBBIIICHUH KBaTH(DUKAIIH
paboumx 1o npodeccusim:

DJEKTPOMOHTEp N0 OOCITYKMBAaHWIO U PEMOHTY YCTPONCTB CHTHAIM3AIUH,
LEHTPATU3alnU U OJJOKUPOBKH;

DNEeKTPOMOHTAKHUK M0 CUTHAJIN3ALMY, LEHTPAIU3aLUU U OJIOKUPOBKE.

1.2 Mecto y4yeOHoM nucuumiannbl B cTpykrype OOII-IITICC3:
Vyebnas pguctummHa OILO08 [udpoBas cxemMoTexHUKa SBISETCS YaCThIO

oO1enpodeccCuoHaIBHOTO IMKJIAa OCHOBHOM oOpa3oBaTeinbHOol nporpamMmmbl OOIT-TITICC3
B cootrBeTcTBUM ¢ @I'OC no crienmansaoctu CI1O 27.02.03 ABTOMaTHKA U TEIEMEXaHUKA
Ha TpaHCIopTe (KEJIE3HOAOPOKHOM TPAHCIIOPTE).

1.3 Ilnanupyemble pe3yabTAaThl OCBOEHUSI Y4e0HO! JUCHUIINHBI:

1.3.1B pe3ynbTaTe OCBOCHHS Y4EOHOU TUCIUTIIIMHBI 00YYaIOMUNACS JOJIKEH

YMETh:

— HCMOJb30BaTh TUIIOBBIE CPEJICTBA BBIYMCIMTEIHPHOM TEXHUKH M MPOTPAMMHOTO
oOecreyeHus;

— MPOBOJUTH KOHTPOJIb ¥ aHAJIN3 Mpoliecca GyHKIIMOHUPOBAHUS ITU(PPOBBIX
CXEMOTEXHUYCCKUX YCTPOUCTB MO (DYHKIIMOHAIEHBIM CXEMaM.

3HATD:

— BUJIbI HH(POpMAITKU U CIIOCOOBI ee mpecTaBiieHus B OBM;

— aJITOPUTMBI (PYHKITMOHHPOBAHUS TU(PPOBOI CXEMOTEXHHUKH.

1.3.2 B pe3ynbpTaTe OCBOCHUS YYEOHOM IUCIUIUIMHBI OOYYarOIIUHUCS JTOKEH
c(hOopMHPOBATH CIACAYIOIINE KOMIICTCHITHH:

- o0mue:

OK.01 BsiOupats cnocoObl pemieHus 3a7a4 NpodheCcCHOHAITBHON AESTEIHHOCTH
MPUMEHUTENHHO K PAa3INYHBIM KOHTEKCTaM

OK.02 Hcnonb30BaTh COBPEMEHHBIE CPEJICTBA MOMCKA, aHAIM3a U UHTEPIPETALINU
uHpopmaruu W WHOOPMAIMOHHBICE  TEXHOJOTWHM  JJI1  BBIOJHGHHS  3ajad
PO eCCUOHATTEHOM IS TEIIBHOCTH;

- npogeccuoHAIbHbIE:



[1K1.1 Ananu3upoBarh pabOTy CTAaHIIMOHHBIX, IEPETOHHBIX, MUKPOIPOIIECCOPHBIX
U TMATHOCTUYECKUX CHCTEM aBTOMATHKH 110 NPUHLIUIIAAIBHBIM CXEMaM



2. CTPYKTYPA ¥ COJAEPKAHUE YYEBHOM JIUCITUTIIMHBI
2.1. O0beM y4eOHOM IMCHUILIMHBI U BU/bI Y4eOHOH padoThI

Ounas ¢popma 00y4eHus1

Buna yueOHoii padoThl

O0BeM yacoB

MaxkcumaJjibHasi yueOHasi Harpy3ka (Bcero) 83
Oobs13aTesibHAsI ayIUTOPHAsI y4eOHAasi HATPY3Ka (Bcero) 69
B TOM YHUCJIE:

JIEKIINHU 41
MPAKTUYECKUE 3aHATHUS 12
nabopaTopHbIE 3aHATHUS 16
CamocrosiTesibHas padoTa odyuaroinerocs (Bcero) 2
B TOM YHUCIIE:

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




2.2. TemaTn4eckuii IJIaH U CO/iep:KaHNe Y4eOHON AUCHMIIINHBI

HaumeHoBaHue Conep:kanue ydyeOHOro marepuasia u GopMbl OPraHu3anuM AesATeIbHOCTH Oo0bem B
YpoBeHb 0CBOEHMS
pa3aesioB U TeM o0yuyaumuxcsi yacax
1 2 3 4

Pa3nea 1. Apudmernyeckne 0CHOBbI HH(PPOBOIi CXeMOTEXHUKH 10
Tema 1.1. ®opmbl Conep:xkaHue yueOHOro MaTepHaJia 6 2
npeacTaBJieHust 3anauu u cTpyKTypa Aucuuiuinabl. Coaep:kaHue TeM TUCHUIITUHBL. 3HaUeHUE 2 OK 01, OK 02,
4yucJaI0BOM HHGOPMAaUM | TUCHIUILIMHBI HA COBPEMEHHOM dTaIrle Pa3BUTHsI OOIIECTBA M B CUCTEME TIOATOTOBKHU IIK 1.1
B IU(POBHIX CIIELUATMCTOB IO ABTOMATHUKE U TEJIEMEXaHHUKE Ha JKEJIE3HOIOPOKHOM TPAHCIIOPTE.
ycTpoiicTBax OCHOBHBIE OCOOCHHOCTH CHCTEM CUMCIICHUS JIIS TIPEICTaBICHUs (3anucy) HHGOPMAITIHU B

YCTPOMCTBAX IMUPPOBON CXEMOTEXHUKH (JIBONYHAS, TBOMYHO-/ICCATUIHAS, BOCBMEPUIHAS,

HIECTHAAIATEPUYHAsT CHCTEMbI CUUCIICHUS ).

dopmaTel IPECTABICHUS U Tiepeaayn nHGopManuu 11t TUGPOBBIX yeTpoicTB. [ToHsTHE

bura, OaliTa, MAIlIMHHOIO CJIOBAa. MaTeMaTUUECKHI M MAIlIMHHKBIN CIIOCOOBI 3aIIMCH

JBOMYHBIX yrices. DOpMEBI peCTaBIeHUS YrCcel ¢ PUKCUPOBAHHON U TUTABAKOIICH

sansToid. [TonsTre 0 paspsaHoi ceTke. [IpeacTaBiaeHue TOI0XKUTEIBHBIX U

OTPHUIIATEIILHBIX IBOUYHBIX YUCEN B MPSIMOM, OOpAaTHOM, JOMIOJTHUTEIILHOM U

MOAMGUIIMPOBAHHOM KOJAaX CO 3HAKOBBIM M 0€3 3HAaKOBOT'O pa3psiiaa

B Tom umnciie, npakKTHYECKHUX 3aHATHH 4

IIpakTuyeckoe 3ansaTue Ne 1. KonupoBaHnue 11ebix, JpOOHBIX U CMEIIAHHBIX YHCET B 2

Pa3IMYHBIX CUCTEMAaX CUUCIICHHUSI.

IIpakTyeckoe 3anaTue Ne 2.KonupoBaHue MOJI0KUTEIbHBIX U OTPULIATEIBHBIX 2

JIBOMYHBIX YHCEII B MPSIMOM, OOpaTHOM, JIOMOJIHUTETLHOM U MOJIU(DHUIIMPOBAHHOM KOJIaX

CO 3HAKOBBIM U 0€3 3HAKOBOTO pa3psiiar»
Tema 1.2. Copepxanue yueOHOro MaTepuaJa 2 2
Apupmeruyeckue Oco0eHHOCTH BBITIOMTHEHUS apu(PMETUUECKUX OTIEPALUA ¢ MHOTOPA3PSAHBIMA JBOUYHBIMU 2 OK 01, OK 02,
onepanmu ¢ KOJMPOBAaHHBIMU YHCIIaMU (CI0KEHUE, BRIUUTAHHE, YMHOKEHHE U JISTIEHHE) CO 3HAKOBBIM U K 1.1
KOJAUPOBAHHBIMU 0e3 3HaKOBOTO pa3psija.
yucJIaMHu [TpaBuiia u MOCIEI0BATEIBHOCTh BBIOHEHUS apU(PMETUUECKUX ONEPAIUA C

KOAWPOBAHHBIMU JBOUYHBIMU YHCJIaMU C (bHKCHpOBaHHOﬁ n HnaBa}omeﬁ 3aIISITOH B
MpsIMOM, O6paTHOM, JOIIOJIHUTCIIbHOM H MOI[I/I(I)I/II_II/IPOBaHHOM KOAC CO 3HAKOBBIM U 0e3
3HaKOBOI'O pa3psaa. CroxeHre U BEIYUTaHHUE KOAWPOBAHHBIX ABONMYHO-ACCATUYHBIX YUCECIT
CO 3HAKOBBIM M 0€3 3HAaKOBOT'O paspdaaa




B ToM umnciie, NPAKTHYECKUX 3aHATHH

[\8)

IIpakTuyeckoe 3ansaTue Ne 3. BrironHeHue apuMETHISCKUX OMEPALIUN ¢
MHOTropaspAAHbIMA JBOUYHBIMU KOAUPOBAHHBIMHA YU CJIAMU CO 3HAKOBLIM U 663 3HaKOBOI'O

paspsija.

Pa3nea 2. Jlormyeckne ocHOBbI HU(POBOIH CXeMOTEeXHUKH

11

Tema 2.1.
DOyHKIUOHAIbHAS
JOTHUKH

Conep:kanue y4eOHOT0 MaTepHuaJia

9]

DU3NYECKOE MPEICTABICHHIE JJOTUICCKIX 3HAYCHHUI TBOMYHBIX YHCEI dJIEKTPHICCKUMHU
curnanami. [ToHsiTue 0 KOMOMHALIMOHHOMN cXeMe U IUPPOBOM aBToMaTe. bysensl
(mepexrovyaTenbHbie) GYHKIUH, UX KOJIMYECTBO U CIIOCOOBI 3a/1aHUs, CYIIIECTBEHHBIC U
(UKTHUBHBIE IEPEMEHHBIE.

Crioco0sbI MpeIcTaBICHUS JIOTHYECKUX MMePEKITI0YaTEIbHBIX (DYHKIIHIA: BBICKa3bIBAHUE
(cmoBecHOE M MUCBMEHHOE), TAOIMYHOE (ITOHATHE O TaOIUIIaX UICTUHHOCTH) U
aHAJTUTHYECKAs 3aIKCh (3amuch GopMyInoil). DneMeHTapHbIe (OCHOBHBIC, Oa3UCHBIC
dbyukun U, NI, HE) u komOuHanronHsie (yHUBEpCaAlIbHbIE, 0a30BbIC) JIOTHUECKHE
(GYHKIIMH OHOW U IBYX IMEPEMECHHBIX, UX (PYHKIIMOHAIbHAS 3aIUCh Yepe3 TU3BIOHKIIHIO,
KOHBIOHKIINIO U HHBepcHio. [ToHsTHe Bricka3biBaHus. Onepannyu UMIUTUKAIIH,
9KBHBAJICHTHOCTH U CYMMBI 110 MOJTYJTIO 2, UX CBOWCTBA.

TabmuIel MICTUHHOCTH /711 OCHOBHBIX (0a3MCHBIX) M YHUBEPCAIbHBIX (0a30BbIX)
Joruvecknx (GyHKIUH. PeneiiHo-KOHTaKTHBIN aHAJIOT 3JIEMEHTAPHBIX U KOMOWHAITMOHHBIX
JIOTUYECKHUX (QYHKITHI.

[TprmeHeHue 3aKOHOB, TOX/IECTB M ITPABUJI aJIreOphI JIOTHKH JUIS 3aITUCH U TIPEOOPa30BaHUS
MepeKIII0YaTeNbHBIX GYHKIUNA. Y cnoBHOE Tpaduueckoe obo3HaueHue (YI'O) 0oCHOBHBIX
(6a3MCHBIX) M YHUBEPCATBbHBIX (6a30BbIX ) JIOTHUECKHUX IJIEMEHTOB IS peaIU3aI[iu
AIIEMEHTAPHBIX U KOMOMHAIIMOHHBIX (DYHKIUN

\9)

CamocrosiTeibHas padbora MuHUMuU3anys JOrH4ecKuX QYHKIUN

[y

B ToM unciie, NPAKTHYECKUX 3aHATHH

[\8)

IIpakTuyeckoe 3ansaTue Ne 4. ®opmbl npescTaBieHns QyHKIUN alreOppl JOTHKU U UX
MUHUMU3ALUSL.

\S]

2
OK 01, OK 02,
IIK 1.1

Tema 2.2. OcHOBBI
CHHTEe32 HM(PPOBBIX
JIOTHYECKHUX YCTPOMCTB

Coaep:xanue yueOHOTro MaTepHaJia

ANTOpUTM IEepexo/ia OT BHICKA3bIBAHUS K TAOJUYHON M PYHKIIMOHAIBHON aHATUTHYECKON
dopme 3anucu nepexiroyaTeabHbIX GyHKIMNA. OCHOBBI aHATUTUYECKOTO U IpauuecKoro
(xaptel KapHo) crioco6oB Munnmuzanuu GyHkuui. Meroanka nepexoaa oT HOpMaJIbHOM K
COBEpILEHHBIM (pOpPMaM 3aIUCH MEPEKITI0YATENbHBIX (YHKIUH MPH aHATUTHYECKOM U
rpaduyeckom crocodax.

OCHOBBI CHHTE3a U aHaJIM3a KOMOMHAIIMOHHBIX JIOTHUYECKUX CXeM. AJITOPUTM IepexoJia OT

\S]

2
OK 01, OK 02,
K 1.1




BBICKA3bIBaHUS K TAOJMYHON 1 (YHKIMOHAIBHOMN aHAIUTHYECKOH popme 3anucu
nepekiovaTeabHbiX GyHkiuii. Crennansablie paznoxenus [1®. He momHocThIO
omnpenenennbie (yactueie) [1D. [TocTpoenne pyHKIMOHATIBHON CXEMbI IOTHUECKOTO
yCcTpoiicTBa MeTo10M cuHTe3a. CHHTE3 HE MOJIHOCThIO 33JaHHBIX JIOTUYECKUX (DYHKIUH.
[TonsiTHE O 3ampeIIeHHBIX U HEONPEACICHHBIX Ha0opax apryMEHTOB AJIEMEHTAPHBIX
byHKIMA. AHaTN3 QYHKITMOHAIBHBIX CXEM JIOTHYECKHUX YCTpohcTB. HekoTopsie
0COOEHHOCTH MOCTPOEHUS CXEM JIOTMUECKUX YCTpOoHCTB. TexHuueckas peanusanus —
MOCTPOCHHUE JIOTHUECKHUX CXEM IO MepeKiIovaTeabHbIM QyHKIUAM. OcOOeHHOCTH
IIOCTPOEHHUS JJOTUYECKUX YCTPOHCTB

B ToM umciie, npakTHYeCKUX 3aHATHI

IIpakTuyeckoe 3ansaTue Ne 5. [Toctpoenue cxem UGPOBHIX JOTHYECKUX YCTPOUCTB
METOJIOM CHHTE3a.

Tema 2.3. llndposbie
HHTErpajibHbIe
MMKPOCXeMbI

Coaep:xanue yueOHOro MaTepHaJia

OO6mme cBenenus o MUPPOBBIX HHTETPaTbHBIX MUKpocxeMax (LIMMC) u obnacts ux
npuMmeHeHus. OcnoBuble cepuu LIMMC a1 nocTpoeHus 10rM4ecKux yCTPONCTB.
Knaccugukanus cepuiit IUMC no GpyHKIIMOHATBHOMY Ha3HAYCHHIO, PU3NIECKOMY
HOPUHIUITY paObOThl AKTUBHBIX 2JIEMEHTOB (CXEMOTEXHUUYECKOE PELICHHUE), JIEKTPHUECKUM
¥ SKCIUTyaTallMOHHBIM MTapaMeTpaM, BBITOIHIEMBIM (DYHKIHSIM, KiaccaM (THUIIaM).
Homenknarypa u cepun UQppOBBIX HHTETPATbHBIX MUKpocXeM. KOHCTpyKTHBHOE
odopMIIeHHE UHTETPAIbHBIX MUKpocxeM. Cuctema udppoOyKBEeHHOTO 0003HAYEHUS
cepuil 1M(POBBIX UHTErpAbHBIX MUKpocxeM. OcHoBHbIe napameTpsl LIUMC.
Cpasautenbnbie napameTpsl [IUMC ¢ pa3nuuHbIMU BUJIAMUA CXEMOTEXHUUECKHUX
pELICHU.

OO61as XapakTepUCTHKA MOCIEI0BATENbHBIX U KOMOWHAIIMOHHBIX HU(POBBIX JTOTHYECKUX
ycrpoiicTB Ha ocHoBe [IUMC. dyHKIMOHAIBHBIE CXEMBI M YCIIOBHBIE Ipaduieckue
o6o3nauenus [IUMC B 3aBucuMOCTH OT QYHKIIMOHATBHOTO HazHaueHus1. OcoOOeHHOCTH
BKJIt04eHus: LIMMC B QyHKIIMOHAJIBHBIX CXeMax JIOTHYECKUX YCTPONCTB

\S]

2
OK 01, OK 02,
IK 1.1

Pa3nea 3. IlociienoBareibHOCTHBIE M (POBBIE ycTPoiicTBa — HU(POBbIE ABTOMATHI

12

Tema 3.1 Hudposbie
TPUITEPHBbIE CXeMBbI

Conep:kaHue y4eGHOro MaTepuajia

F N

OO01mue cBeACHHS O TPUTTEPE KaK MpOCTeiIeM KOHEUHOM U(PPOBOM aBTOMATE.
HasznaueHnue TpurrepoB U X MPUMEHEHUE B anmnapaType *Keae3HOJ0POKHON aBTOMATUKHI
U TeneMexaHuku. Tumsl TpurrepoB. Kiaccudukamust TpUrrepoB 1o crnoco0y 3arnucu u
yrIpaBieHus HHGOpMAaIUel, OpraHu3aluy JOTUYeCKnX cBs3el. Haznauenue n
0003HaYeHHE BXO/IOB U BBIXOJIOB TPUTTEPOB. MeTOAMKA ONPEAEeTCHUS COCTOSHUS
TpurrepoB. OCHOBHBIE ITapaMETPHI.

[\

2
OK 01, OK 02,
IK 1.1




[TocTpoeHue TpUrrepoB Ha OCHOBE JIOTHUECKUX IEMEHTOB HHTETPAIBHON CXEMOTEXHHUKH
MeTOJIOM cruHTe3a. OCHOBHbIE MOHATHS O CTATUYECKOM U JMHAMUYECKOM YIIPaBJICHUU
tpurrepom. [IpuHumn GyHKIMOHUPOBaHUS acCHHXpOHHOTO RS-Tpurrepa (OucrabmipHas
siuelika mamsaTh) Ha ocHOBe jorudeckux emeHnToB M-HE u MJIN-HE B unterpansaoi
CXEMOTEXHHUKE C MPSMBIMU HHBEPCHBIMH BXoJaMHu. [locTpoeHne GyHKIMOHATBHON CXeMbl
U nporecc PyHKIMOHUPOBAHUS OJHOCTYIIEHYATOr0 U ABYXCTyneHn4yaroro RS-tpurrepa.
Oco0eHHOCTH TOCTPOCHHUS ¥ pabOTHl (PYHKIIMOHAIBHBIX CXEM CYETHBIX TPUITEPOB.
[Toctpoenue GyHKIIMOHATBHBIX CXEM U MPUHIUI padoThl TpUrrepoB T-tuma, D-tumna.
[TocTpoenue ynusepcansnoro JK-rpurrepa Ha ocnoBe RS-tpurrepa ¢ ycrpanenrem
COCTOSIHUSI HEONPEJCTICHHOCTH. Y CJIOBUS OCTPOCHUS U paOOTHl CHHXPOHHBIX TPUTTEPOB.
Tabnuia nmepexooB Tpurrepa (TadyiMia ICTHHHOCTH) U 3aKOH (PYHKITMOHUPOBAHMS
Tpurrepa (XapakTepucTH4ecKoe ypaBHEHUE TPUTTEPA).

HekoTopsie 0cOOEHHOCTH (PYHKIIMOHATBHBIX CXEM TPUITEPOB: PACIIUPEHUE
uHpopMannoHHbIX BX010B 1o 1 (UJIN), co3nanue BX0/10B aCHHXPOHHON YCTAaHOBKU
(cOpoca) B nynepoe (0) wnu eauauyHOE (1) cocTOsIHIE TPUTTEPOB U X OIOKUPOBKA,
CO3JIaHMEe JIOMOJTHUTEIBHBIX BXOA0B paspemeHus. [loctpoerne u paboTa cxeM B3auMHOTO
npeobpazoBanus TpurrepoB: RS—T; D —T; RST— D; RST— JK; JK — RS; JK— T;
JK—D. YcnoBHoe rpaguueckoe 0603Hau€HNUE TPUTTEPOB

B Tom umncJie, 1abopaTopHbIX padboT 2
JlabopaTopnasi pabora Ne 1. MccnenoBanue paboThl HHTETPabHBIX TPUTTEPOB HA 2
JIOTUYECKHX DJIIEMEHTaX)
Tema 3.2. [lu¢posrie Copepxanue yueOHOro MaTepuaJa 4 2
CYETYUKH UMITYJIbCOB OO6mue cBeaeHs 0 cueTynkax. HazHaueHne u TUTIBI CUETYMKOB U MEPECUETHBIX 2 OK 01, OK 02,
ycrpoiictB. Knaccudukanus u mapamerpsl c4eTYUKOB. [IpuHIun ¢GyHKIIMOHUPOBAHUS [K 1.1

CUYETYMKOB. MakcuManbHbIM (M30bITOUHBIN) U 3G (HEKTUBHBIN KO3PPUIIMEHTHI cueTa
cuerynka. [lepenosnenne cueTunka

[TpuHIMIIBI TOCTPOEHUS U paObOThI CYETUYMKOB Ha CJI0KEHUE U BHIYMTAHUE C
HOCJIEeI0BATENbHBIM, TapaJlJIeIbHBIM, CKBO3HBIM U I'PYIIIOBBIM NepeHocoM. Tabmuia
NEPEX0/I0B CUETYMKOB (TabJIMIIa ICTUHHOCTH, TaOJIUIAa COCTOSIHUI) U 3aKOH
(YHKLIIMOHUPOBAHUS CUETUHKA (XapaKTEpUCTHUECKOE ypaBHEHUE). PazpsaHocTs u

K02 (UIIMEHT Mepecyera CYeTYNKOB, BECOBOE COOTHOIIEHHE pa3psiioB. BBoa 1 BHIBOA
UHpOpPMAaLIUU B cYETYMKaX (TIOCIIe0BaTEeNIbHBIN U MapasuienbHbli). CHHXpPOHHBIE U
ACMHXPOHHBIE cueTUrKH. CUeTUYHK C U3MEHSIeMbIM HalpaBiIeHUEM cueTa (PeBepCUBHBII
cueTdrk). CaMOOCTaHABIMBAIOUIMICS CUeTUUK. JleKaJHbIN TBOMYHO-/ECATUYHbIN
cuetynk. [locTpoenue u npuHIUN pabOThl CYETUUKOB C IEPEMEHHBIM KO3 PHUIIMEHTOM
nepecyera. KonblieBble CUETUMK.




[TocTpoenne cyMMUpPYIOIIETO ABOMYHOIO CUETYMKA METOIOM CHHTE3a. BapuaHThI
rpaduueckoro n3o0paxxkeHus QyHKIMOHAIBHBIX CXEM CUETYMKOB (BEpTUKAIBLHOE U
TOPHU30HTANIbHOE). Y CIIOBHOE Tpaduueckoe o0o3HaueHne cueTunkoB. Kackaanoe
COEITMHEHHUE CUYETUUKOB (MHOTOpa3psAHbIe CUeTYHKH). CXEMBbI IEIUTENS YaCTOThI
MMITYJIbCHOM MOCJIEI0BATEIbHOCTH Ha OCHOBE IBOMYHBIX CUETYMKOB (Ha3HAYEHUE,
MPUHIINI TOCTPOCHUS U paboTa AeNuTeNel ¢ pa3InyHbIMU KOdQPUIIMEHTaMU JIeJICHNUS )

B Tom umnciie, 1abopaTopHBIX paboT

Jladoparopnasi padora Ne 2. NccnenoBanue G yHKIIMOHATBHBIX CXEM CUETUHUKOB.

Tema 3.3. Peructpsi

Coaep:xanue yueOHOT0 MaTepHaJia

OO0mme cBenenus o perucrpax. Haznadenue u tunsl peructpoB. Kinaccudukanms
peructpoB. [IpuHium nocTpoeHus u padoThl MOCIEI0BATEIbHBIX, MAPATIICIbHBIX,
MI0CJICIOBATEIbHO-TIAPAJUICIIBHBIX U MMapauICIbHO-TIOCIIEA0BATESIBHBIX PETUCTPOB MIPH
BBOJIC U BBIBOJIe MH(popMaiuu. OcoOeHHOCTH napada3Horo napauieIbHOTO PETUCTPA.
KouiblieBbIe perucTphl, UX Ha3HAYCHUE, OCOOCHHOCTHU TIOCTPOCHHUS M TMHAMUKA PAOOTHI.
PGFI/ICTpI)I C BBICOKMM UMIICAAHCOM, IPUMCHCHUC X B BBIYHUCIUTCIIbHBIX KOMIIJICKCAX.
PeBepcuBHBIN peructp, Ha3HAUYCHUE, TPUHITUIT TOCTPOSHUSI U 0OCOOCHHOCTH MTPUMCHEHUSI.
C[[BI/II‘aIOHII/Ie PErUCTpLI C UCIIAMUA IIpUCMa IIBOI/ILIHOI;'I I/IH(i)OpMaIII/II/I B ITIOCJICA0OBATCIIbHOM
KOJZI€ U BbIJIaYll — B MapajlieIbHOM KoJie U Ha000poT. CIBUTAIOIINE PETUCTPHI KaK
npeoOpaszoBarenu KoJoB. bydhepHbie perucTpsl.

BapuanTsl rpadguueckoro n3o0pakeHus pyHKIIMOHAIBHBIX CXEM PETUCTPOB
(BepTHKaIBHOE W TOPU3OHTAIIbHOE). Y CIIOBHOE Tpaduueckoe 0003HAUEHHE PETUCTPOB.
Peanu3anus cxeM perucTpoB Ha TPUTTEPAX Pa3IUYHBIX TUIIOB

D&

B Tom umnciie, 1abopaTopHbIX paboT

[\9]

JlaGopaTopHas paGora Ne 3. MccnenoBanue (yHKIIMOHAJIBHBIX CXEM PETHCTPOBY»

2
OK 01, OK 02,
K 1.1

Pa3nes 4. KomOuHanuonnbie nugposbie ycTpoiicTea

18

Tema 4.1. llIndpatopsl
U aemudparopbl

Coaep:xanue yueOHOro MaTepHaJia

Hasznauenue mmdpaTopoB 1 JemuppaTopoB Kak 3J€MEHTOB TPeoOpa30oBaHuUs YUCIOBON
uHpopmanuu. [MpuHiun nocrpoeHus u padboTel mudpatopos u aemmppaTopon. Tabmuia
UCTUHHOCTH Tporiecca GyHKIIMOHUPOBaHUS mudparopa u aemudpatopa. MaTpuuHsie,
JUHEHHBIE U PSIMOYTOJIbHBIE nemudpaTopsl. EMKOCTE mmdpaTopoB u aemmdpaTopos.
dopmaThl BXOJHOTO KOJIa: IBOUYHBINA U IBOMYHO-ACCATUYHBIN. MHOTOCTyTIeHUAThIe
nermdpaTopsl. Y caoBHOe rpaduyeckoe 0003HaueHne MudpaTopoB U ASMUPPATOPOB.
Ananus cxeM muparopos u gemmdparopos B 6azucax MJINM, U-HE, NJIN-HE

[\

B Tom unciie, 1abopaTtopHbIX padoT

[\9]

JlaGopaTopHas paGora Ne 4. VccnenoBanue (yHKIIMOHAIBHBIX CXeM MIH(PaTopoB U

2
OK 01, OK 02,
IK 1.1
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nemupaTopoBy

Tema 4.2.
IIpeoOpa3oBartenu Koa0B

Conep:kanue y4eOHOT0 MaTepuaJia

=

Hasnauenue npeoOpa3zoBareneit kog0B. [IpuHIMT TOCTpOSHUS U padOTHI IpeoOdpa3oBaTes
JIBOMYHOTO TIO3UIIUOHHOTO YHCJIa B CIICIUATbHbBIC TBOMYHBIC MAIIMHHBIC KOJIbI U
MAIIMHHBIX KOJIOB OJIHOTO BHJIA B APYTOii, IpeoOpa3oBaTes IBOUYHO-ECATUIHOIO KOIa
B JIBOUYHO-JICCSITUYHBIN KOJ| IPyroro B, Mpeodpa3oBareist KOAOB s udpoBoit
KoupoBKH. OCOOCHHOCTH IMTOCTPOCHHUS CXEM TIPH MEPEXO0Ie M3 KOJAOB OJHON CHCTEMBI
CUHCIICHUS B Ipyryto. Tabmuia HCTHHHOCTH Tiporiecca pyHKIIMOHUPOBAHHUSI
peoOpa3oBareis KOJI0B.

YcnoBHOe rpadudeckoe 0003HaYCHUE TIPeoOpa3oBaTesieii KOJI0B. AHAIN3 CXeM
npeoOpasoBareneii koo B 6azucax MJIN, -HE, NJIN-HE

\9)

B ToM Yuciie, IPAKTHYECKUX 3aHATHI

IIpakTnyeckoe 3ansaTue Ne 6. Jlornyeckoe NpOEKTUPOBAHUE CUETHBIX CXEM.

2
OK 01, OK 02,
IIK 1.1

Tema 4.3.
MyJabTHILIEKCOPBI U
AeMYJIbTUILIEKCOPHI

Coaep:xanue yueOHOro MaTepuaJia

Hasnayenue MyJnbpTUIIIEKCOPOB U IEMYJIBTUIIEKCOPOB KaK 3JIEMEHTOB YCTPOMCTB
nepeaayy U npuema uHpopmManuu. MylbTUILUIEKCOPBI Kak LU(POBbIE MHOIOIIO3ULIMOHHBIE
IIEPEKII0YATEIN-KOMMYTATOPBL. [[eMyJIbTUIUIEKCOPBI KaK CEJIEKTOPBI-paCIPEACIIATENN
BXOJIHOT'O CUTHAJIa, PACLIMPUTENIN KaHAJIOB.

[TpuHmMn nocTpoeHus U GYHKUUOHUPOBAHUS MYJIbTUIUIEKCOPOB U J€MYJIbTUILIEKCOPOB.
Oco0eHHOCTH UCIOJIb30BaHUS MYJIBTUIUIEKCOPOB JUISl ITepeiaul HHPOPMAIMH U3 MHOTHX
KaHaJIOB B OIMH B TIOCJIEJIOBATEIbHOM KOJI€ U MPeoOpazoBaHMs apaieIbHOTO KOJa B
nocJeA0BaTeNbHbIN. MyNIbTUIIIIEKCOPHOE U JEMYJIBTUILNIEKCOPHOE AepeBo. Tabnuia
UCTUHHOCTH Tpoliecca (PyHKIIMOHUPOBAHUS MYJIbTUIIIIEKCOPOB U IEMYJIbTUILIEKCOPOB.
[IprMeHeHrne MyIbTUILIEKCOPOB U IEMYJIBTUIUIEKCOPOB KAK KOMMYTaTOPOB KAHAJIOB.
[TonsiTHE O CeneKTOpax-MyJIbTUILIEKCOpaX. Y CIOBHOE Ipaduueckoe 0003HaU€HNE MYJIbTH-
IIJIEKCOPOB M IEMYJIbTUILUIEKCOPOB

\ORIF "Nl SR )

B Tom umnciie, 1abopaTopHbIX paboT

JlaGopaTopnas paGora Ne 5. VccnenoBanue (pyHKIIMOHAIBHBIX CXEM MYJIbTHIIIIEKCOPOB
U IEMYJIbTUIIIIEKCOPOB.

[\

2
OK 01, OK 02,
K 1.1

Tema 4.4.
KoMmOMHaLIMOHHEIE
ABOMYHbIE CYMMATOPbI

Conep:xanue yueOHOro MaTepuaJia

2
OK 01, OK 02,
K 1.1
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Haznauenue u knaccuukanus KOMOMHAMOHHBIX cyMMaTopoB. [TocTpoenne meTogom
CUHTE3a U YCJIOBUS () YHKIIMOHUPOBAHUS OJHOPA3PSIAHOIO0 KOMOMHALIMOHHOTO
noixycymmaropa. Tabnuia HCTHHHOCTH nporecca (yHKIMOHUPOBAHUS KOMOMHAIIMOHHOTO
cymmaropa. [loctpoenue u pabora moJIHOTO OAHOPA3PSIHOTO KOMOMHALIMOHHOTO
CyMMaropa.

MHoropa3psiiHble CyMMaTOphI MOCJIEI0BATENLHOTO U MapallIeIbHOTO IEUCTBUS C
3allOMUHAHUEM [IEPEHOCA, TI0CIIE10BATEILHBIM CKBO3HBIM IIEPEHOCOM, MapaJlJIeNIbHBIM U
rpynmnoBbM niepeHocoM. CriocoObl MOBBIIECHHS ObICTPOICHCTBUS apalIeIbHbIX
cymmaropoB. HakamnuBaromiye JBOMUHbIE CyMMaTOpPBI. JlecATHYHBIE CYMMAaTOpPBI.
KackagHoe coenuHeHre CyMMaToOpoB. Y cII0BHOE Tpaduueckoe 0003HaUeHHE CyMMaTOPOB.
AHann3 QyHKIIMOHAJILHBIX CXEM CYMMaTOpPOB

B Tom umnciie, 1ab6opaTopHbIX padoT

JlabopaTopnasi paGora Ne 6. lccnenoBanue QyHKIIMOHAIBHBIX CXEM CYMMAaTOPOB.

Tema 4.5. llupposrbie
KOMIIApPaTopbI

Coaep:xanue yueOHOTo MaTepHaJia

Haznauenue u knaccudukanus mudpoBbIX KOMIIAPATOPOB — CXeM cpaBHEHUS. OCHOBHEBIE
oTiepaIy Mopa3psiIHOTO CPAaBHEHUS JIBYX CPAaBHUBAEMBIX JTBOMUYHBIX YHCET HA OCHOBE
anreOpsl Torukh. [IpHHIAIIEI paBEHCTBA ¥ HEPABEHCTBA JIBOMYHBIX yucel. [IpuHImm
MOCTPOCHHUS U TIporiecc PyHKIIMOHUPOBAHUS OIHOpa3psaHOro koMmaparopa. [locrpoenue
¥ paboTa MHOTOPa3pAIHOrO KoMmraparopa. Tabiauia nCTHHHOCTH (YHKIIMOHUPOBAHUS
komnaparopa. CriocoObl HapalluBaHUs pa3psIHOCTH KoMIapatopoB. KackaaHble cXeMbl
KOMIIapaTopoB. Y clIoBHOE Tpaduueckoe 0003HaYCHHE KOMIIApaTOpPOB

NN NN

2
OK 01, OK 02,
K 1.1

Paspea S. Ilu¢gposbie 3an10MHHAKOIIHE YCTPOHCTBA

=

Tema 5.1.
Kaacenpukanus n
napaMeTpsbl
3aNIOMHUHAIOIINX
YCTPOMCTB

Conep:xxanue yueOHOro MaTepuaJia

[\9]

OO0mrast XxapakTepUCTHKA U Ha3HauYeHHE MU(PPOBBIX 3AIIOMIUHAIONINX YCTPONCTB.
Knaccugukaius u napameTps! HUPPOBBIX 3aIIOMUHAIOLINX YCTPOUCTB MO (HU3NIECKUM
IpUHLIAIIAM Pa0OTHI, 10 TEXHOJIOTUH U3TOTOBJIEHHUS, CIOCO0Y N300paXKeHHs YnCell,
croco0y 3altOMHUHaHUs UH(OPMAIIMH, TIO KPATHOCTH CUUTHIBAaHHs. MeTo/1bl pa3MeleH s
uHpopmaruu (aapecHas u 6e3zanpecHas). Mepapxus (CTpykTypa) 3allOMHHAIOITUX
yerpoiicts (O3Y, I3V, MI13Y). OcHOBHBIE XapaKTEePUCTUKH 3aIOMHHAIOIINX YCTPOUCTB!
€MKOCTh, OBICTPOACHCTBHUE, HAICKHOCTh U IKOHOMUYHOCTH. [ToHATHE O
CBepXomnepaTuBHOM 3anoMuHaromieM ycrpoictse (CO3Y). Opranusanus 6e3aapecHoi u
BUPTYaJbHON TAMATH (Mara3mHHas, CTEKOBasl, aCCOIIMATHBHAS, HETTOCPEICTBCHHAS U
npsMOii afpecalun)

2
OK 01, OK 02,
K 1.1

Tema 5.2. OnepaTuBHbIe

Conep:xxanue yueOHOro MaTepuaJia
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3allOMHHAKOIIHE
yCTpOMCTBA

Haznauenue, mpyHIUI TOCTPOCHUS U PEKUMBI paOOTHI OIIEPaTUBHO-3aITOMUHAIOIIETO
ycrpoiictBa (O3Y) — 3amuck, XpaHeHHE U YTCHHE HHPOPMAIIUH B SJIEMEHTAX TaMsATH
O3YVY. Opranuzanus namsata B O3Y. [loctpoeHune cxem 3aliOMUHAIOIINX JIEMEHTOB

CxeMbl oniepaTUBHBIX 3alIOMHHAIOIINX YCTpoicTB Ha ocHOBe TTJI-cTpykTypsl 1 M/II1-
CTPYKTYPBI C OAHOKOOPAMHATHOM M IBYXKOOpAUHATHOM BBIOOpKO#. CTaTnueckue O3Y
(perucTpoBble, MaTpUUHbIE, (hailioBbIe, TOpa3psaHbie, 6aliToBbIe). Junamuueckue O3Y.
Cxemorexnuka O3Y Ha 0TEUECTBEHHBIX MUKpOCXEeMax. Y CJIOBHOE rpaduiecKkoe
0003Ha4YeHNE ONEPAaTUBHO-3aIIOMHUHAIOLIET0 YCTPOHCTBA

nuHaMuueckux u cratndeckux O3Y. Ctpykrypa maTpuil HakonuTener napopmanuu O3Y.

OK 01, OK 02,
IK 1.1

Tema 5.3. IlocTossHHBIE
3alIOMHUHAIOIIHE
ycTpoiicTBa

Conep:kanue y4eOHOT0 MaTepHuaJia

[\8}

Hasnauenue u kiaccuukanus MOCTOSHHBIX 3anioMuHaromux ycrpoiicts (I13VY).
DOnemeHTHas 0a3a U OpraHU3alMsl TOCTOSHHBIX 3alIOMHUHAIOIIUX YCTPOUCTB. [locTosiHHbBIE
3alIOMUHAIOIINE YCTPOMCTBA MACOYHOTO TUIIA U MPOrPAMMHUPYEMBIE ITOJIb30BATEIIEM.
[Toctpoenue [13VY paznuunbix BuaoB. [Ipunumn nporpaMmmupoBanus noiabs3oBarenem [13Y
(9TEKTPUYECKUM CUTHAJIOM U MackupoBanueM). OCOOEHHOCTH TTOCTPOCHUS
NepernporpaMMHUPYEMbIX MOCTOSHHBIX 3anoMuHaromux ycrpoicts (IIT13Y). Cxema I1I13Y
C MHOTOKPATHBIM JIEKTPUUECKUM niepenporpammupoBanuem. [1113VY ¢
yIbTPapuOIECTOBBIM CTUPAHUEM H DJICKTPUUECKOM 3amKChi0. Y CIOBHOE Tpaduieckoe
0003Ha4YE€HHE MMOCTOSHHBIX 3aIIOMUHAIOIINX YCTPOHUCTB

\9)

2
OK 01, OK 02,
IK 1.1

Paznen 6. Anasioro-uugpo

Bble M M (Po-aHAIOroBbIe NPeodpazoBaTesn HHOPMAITUT

o0

Tema 6.1. Llndpo-
aHAJIOTOBbIE
npeoodpazosaresan (LLAIT)
KO/1a B HANPsIzKeHH e

Coaep:xanue yueOHOTro MaTepHaJia

=

HazHnaueHue u 0CHOBHBIE MapameTphl (ppo-aHaaorossix mpeobdpazosateneit (LIATIL).
Mertoas! mpeoOpazoBaHus KOJa B aHAIOTOBBIN cUTHaAI. OCHOBHBIE CXEMHBIEC PEIICHUS
MOCTPOCHUS U(PO-aHATOTOBLIX MpeodpaszoBareneil: [IAIl ¢ mpenn3noHHBIMH
PE3UCTOPHBIMU MaTpUIlaMH U 6e3maTpuuHble. [locTpoeHne u npuHLIUI pabOThI CXEMBI
LIAIT ¢ nperuznoHHbIMU pe3ucTopHbiMU MaTpuiiamu (L{AII ¢ BecoBbIMU ABOMYHO-
B3BEIIEHHBIMU COIIPOTUBIICHUSMH) U Ha OCHOBE MaTpuilbl R-2R ¢ cymmupoBaHueM TOKOB.
CxeMoTexXHUYECKHEe MPUHIIMITBI [IU(PPO-aHATIOTOBBIX IpeodpazoBaTesiel U NX MOCTPOCHUE
Ha DJICKTPOHHBIX KJII0YaX. Y cIoBHOE rpaduyeckoe 0003HaueHnEe U(PPO-aHATOTOBBIX
npeoOpaszoBareneit

B Tom unciie, 1abopaTtopHbIx padoT

(9]

JlaGopatopHnas pa6ora Ne 7. MccnenoBanue (GyHKIIMOHATBHBIX CXEM LHU(PPO-aHATOTOBBIX
npeobpaszoBarenein»

2
OK 01, OK 02,
K 1.1

Tema 6.2. AHaJI0T0-
uugposeie

Conep:xanue yueOHOro MaTepuaJia

=

Ha3naueHue 1 OCHOBHBIE NTapaMeTphbl aHAJIOr0-IM(poBbIX npeodpaszoBaTeneit (ALIT).

2
OK 01, OK 02,

13




npeodpa3osartenu (ALI)
uHopmManuu

[punnun ananoro-uudposoro npeodpazosanus uHGpopmanuu. [lonsarue o
JTUCKPETH3AIK, KBAHTOBAaHUHU U KOJIMPOBAHUU HEMPEPBIBHBIX CUTHAIOB. MeTO/1bI
npeoOpa3oBaHus AaHAJTOTOBOTO CUTHANA B KOJI. [IpHHIMIT MOCTPOCHHS aHAJIOTO-ITU(PPOBBIX
npeoOpaszoBaresieil CUrHAIOB 110 METOJJaM CTYIIEHYaTOro U MOCJIeJ0BATEILHOTO
npUOJIMKEHUST OTTIOPHOTO HAMPSHKEHUS U € TTapaJlIeTIbHBIM IPE00pa30BaHUEM.
[IpeoOpazoBarens yria moBopoTa B ABoMYHbIN KoJ. [locnenoatenpanie ALII ¢
€IMHUYHBIM U C TBOMYHO-B3BEIICHHBIM NPUOJIMKEHUEM. Y CIIOBHOE rpaduyeckoe
0003HavYeHue aHanoro-1MdpoBeIX MpeodpazoBareneit

B Tom umnciie, 1abopaTopHBIX paboT

[\9)

Jladoparopnasi padora Ne 8. MccnenoBanue ¢ yHKIIMOHATBHBIX CXEM aHAIOTO-IIU(PPOBHIS
npeoOpa3oBaresneii»

K 1.1

Pasnen 7. Mukponpoueccopbl H MUKPONIPOLECCOPHBIE YCTPOICTBA

=

Tema 7.1. O0mme

Coaep:xanue yueOHOro MaTepuaJia

CBe/IeHUsI 0
MHKpONpoIeccopax u
MHKPONPOIECCOPHBIX
cucreMax

OCHOBHBIE OIIPE/IEIICHUS U TOHATHUS O MUKPOIIPOLIECCOPAX KaK MpuMepax uppoBOro
aBToMaTa. Ha3zHauenue, kinaccuukaus U TUIIOBas CTPYKTypa MUKpoIipoleccopa. J[Ba
M0JIX0/1a K IOCTPOEHUIO ITPOLIECCOPOB: MPUHIUIIBI CXEMHOM JIOTUKH U IPOrpaMMUpPYyEMOi
aoruku. CrocoObl OpraHnu3aluy YIpPaBiICHUs BEIYUCIUTEIbHBIM IIPOLIECCOM.
Knaccugukaius MUKpOTIPOLIECCOPHBIX CpeAcTB. [I0K0oIeHUST MUKPOIIPOLIECCOPOB.
Ob6nacTu npuMeHEeHUs: MUKponpoleccopoB U MUKpoOBM. Pone MukponpoueccopHoit
TEXHHUKH MPU CO3/1aHUU cUCTeM 00paboTKU JaHHbBIX. [lepcrieKTHBEI pa3BUTHUS U
MCII0JIb30BaHUsI MUKPOIIPOLIECCOPHBIX CPENICTB

CamocrositebHas padora O030p OJHOKPUCTAIBHBIX MUKPOKOHTPOJLIEPOB

[y

2
OK 01, OK 02,
K 1.1

Tema 7.2.
MuxponpoueccopHbie
YCTPOMCTBA

Coaep:xanue yueOHOro MaTepuaJia

OpnHokpucTanbHble MUKponpoleccopsl. CTpYKTypHasi cXxema U apXUTEKTYpHOE
MOCTPOEHHE OJTHOKPUCTAIBHOIO MUKpoIpoleccopa. Cocta, Ha3HaYeHNUE U TPUHLIUAIIBI
B3alMOCBSI3M OCHOBHBIX OJIOKOB B CTPYKTYpPHOI cxeMe MuKporpoueccopa. Haznauenue
OCHOBHBIX CUTHAJIOB M BBIBOJOB. B3anMmoieiicTBre ycTpoilcTB MUKpoOIporieccopa npu
BBITIOJIHEHUH KOMaH 1 yrpasieHus. Komanasl Mukpomnporieccopa. OcoOeHHOCTH
peanu3anuy KoMaH/[ epeadn ynpasieHus. Opranuszanys namMmsTi MUKPOIPOLIECCOPOB.
MaiunHHbIe TaKThl M IUKJIBI (BpEMEHHas uarpaMmma ukioB). Madopmarus coctostHus.
3amyck Mukporiporeccopa. CocTosiHUS 3aXBara, IpephIBaHus, ocTaHoBa. [Tonarue o
MIPOrpaMMHOM 00€CTICYeHUN

2
OK 01, OK 02,
IK 1.1

IIpoMe:xxyTOUYHAasi aTTeCTAlUs - IK3AMEH

12

CamocrosiTesbHasi padora

Bcero

83

14




Jl1st XapaKTepUCTUKU YPOBHSL OCBOEHHS y4eOHOro MaTepualla UCIIOJIb3YOTCS Cieytole 0003HaueHus:
1. -03HaKOMHTENNbHBIN (Y3HaBaHUE paHee U3YUYECHHBIX 00BEKTOB, CBOMCTB);
2. - penpoayKTUBHBIN (BBIIIOJHEHHUE AEATEIBHOCTHU 0 00pa3ily, UHCTPYKLIUU WU MO PYKOBOJICTBOM)
3.- MIPOAYKTUBHBIN (IIJITAHUPOBAHUE U CAMOCTOSATEILHOE BHIMIOJIHEHUE JESTEILHOCTH, PEICHHE MPOOIEMHBIX 3a/1a4)
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3. YCJIOBUS PEAJIM3AIIAU ITPOT'PAMMBI YYEBHOM JUCIIUITIJIAHBI
3.1 TpeGoBanuss K MHHHUMAJBHOMY MAaTEePHAIbHO-TEXHUYECKOMY

odecneyeHmn 1o
YyeOHast AUCHUIUIMHA peanusyercs B tabopatopun «L{udpoBas cxeMoTeXHHUKA.
O6opynoBanne yueOHOTO KaOMHETA:

PabGouune Mecta 1Mo KoJn4uecTBy 00ydaronuxcs (CToJ, CTyn);

O6opynoBanHoe paboyee MECTO MPETo1aBaTeNs;

Metonnueckoe obecrieueHre JUCITUTUINHBL;

Paznparounsiii Matepuani sl CTYJIGHTOB IO TUCUUILIIUHE;

Harnsigaeie mocoOus.

IInakatsl;

CTEHAbl JJis1 BBINOJHEHUs JIa0OpAaTOpPHBIX padOT: CTEHJ THUIIA
SUCIOCHP.001 PD (1068);

crenn tuna OMBUCP.001 PD (1097); 17J1-03.

W3mepuTtenbHbie TPUOOPHI:

OJTHOJTy4Y€BbI€ 3JIEKTPOHHBIE OCHMILIOrpadbl U MyJIbTUMETPBHI;

['enepaTop rapMOHUYECKUX KOJICOAHMIA;

KoMIIeKT MOHTaXKHBIX HHCTPYMEHTOB (HA0Op OTBEPTOK, IIOCKOTYOIIbI,
OOKOpe3bl, MNasyIbHUK C OPUHAMICKHOCTSIMH s TNaWKH, [HUHLETHI,
U3MEPUTETBHBIC IIYIIhI);

HAaOOpbl DJIEMEHTOB W OWIIOJSIpHBIE W TIOJIEBBIE  TPAH3UCTOPHI,
TUPUCTOPbI, KOMIIOHEHTOB:  IOJYNPOBOJHUKOBBIX MPUOOPOB  (IUOJBI,
onronapsl, HU(POBbIE U aHAJIOTOBBIE MUKPOCXEMBI), PE3UCTOPHI (IIOCTOSTHHBIE
U TEepeMEHHbIE),  KOHAEHCAaTophl  (MIOCTOSIHHbIE W IIE€PEMEHHBIE),
MajorabapuTHbIE JIPOCCEIH, MajoradapuTHbIE TpaHchOpMaTOPbI
(MMIyJIbCHBIE, COMIACYIOLIME, TOBBIIIAIOIINE, TOHMKAIOUIUE) U JIP.

JIOKaJbHAas CETh C BBIXOJ0M B Internet;

JUIIEH3UOHHAs onepalnonHas cuctema Windows 7;

JTuIeH3noHHas nmporpamma Microsoft Office 2013;

JUIIEH3UOHHAs aHTUBUpYCHas nporpamma Dr Web;

TexHuueckue cpeacTra 00yUeHUsI:

KOMITBIOTEPHI IO KOJIMYECTBY O0YUaIOIIHUXCS

nepudepuitHbie yCTpOHCTBa (CKaHep, IPUHTED);

MYJIbTUMEIUNHBIN IIPOEKTOP;

NIEPCOHANIBHBIN KOMIBIOTEP, METAJLIOIUIACTUKOBAS JOCKA.

3.2. MadopmanuoHHoe obecniedeHre peau3auu NporpaMmmMbl

Jnga peanuzanu  OporpamMmbl  OuOmuoTeuHblt  GoHI  00pazoBaTENbHOMN
OpraHu3allii UMeeT T[e4YaTHble W/WIKM  DJeKTPOHHblE 0Opa3oBaTelbHbIE U
UH(OPMAaILIMOHHBIE PECYpPChI, HCIOJIb3yeMble B 00pa3oBaTeIbHOM IIpoIiecce.
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Ilepeyenb  pexkoMeHAyeMbIX Y4eOHBIX HW3JIaHUH, JAONOJHUTEIbHOH
Jureparypbl UHTEpHET-pecypcoB, 0a3bl JaHHBLIX O0MOIHMOTEYHOTr0 (PoHIA:

3.2.1.0cHOBHBbIC HCTOYHHUKH:

OcHoBHas JMTEpaTypa

1. ®ponos B.A. Hudposas cxemorexnuka: Yacts 1.0cHOBBI 1H(DpPOBOIL
CXEeMOTeXHUKH: yueOHUK: B 4 4. — M.: ®I'BY [IIO «YueOHO-MEeTOAUYECKUIN IICHTP
10 00pa30BaHUIO HA KEJIE3HOAOPOKHOM TparcmopTey, 2020.- 292¢. ISBN 978-5-
907206-18-2 — TekcT: 31eKTpOHHBIN // DneKTpoHHO-OnOIMoTeYHast cuctema Y ML
KT [caiit].—URL: http://umczdt.ru/books/41/242200. — Pexum noctyna: Ob
«YMIL KO T», mo maposto

2. @®pomoB B.A. IludpoBas cxemorexnuka. Yacte 2.IlpencraBienue
uH(popMauu B LUPPOBBIX yCTpoilcTBax : yueOHuk: B 4 u. — M.: ®I'bY /IIO
«Y4eOHO-METOMYEeCKU  IIEHTp MO0  Oo0pa3oBaHMIO Ha  >KEJIE3HOJOPOKHOM
tpancnopte», 2020. -400c. ISBN 978-5-907206-19-9— TekcT: 371€KTpOHHBIN //
DIeKTPOHHO-0MOIMOTeUHAS cucTeMa YMIL KIAT [caiiT].—URL.:
http://umczdt.ru/books/41/242201/. — Pexum pocryna: Ob «YMI XIAT», no
MapoJII0

3. ®ponoB B.A. [udposas cxemorexnuka. Yacte 3. Apudmernyecko-
JIOTUYECKHUE OCHOBBI IIU(PPOBON CXEMOTEXHUKH: YueOHUK: B 4 4. — M.: ®I'BY JI1O
«Y4eOHO METOIMYECKUH LIEHTP MO0 00OPa30BaHUIO HA HKEJIE3HOJOPOKHOM TPAHCIIOPTEN,
2020.- 600c. ISBN978-5-907206-20-5 — TekcT: 3JIeKTPOHHBIN // DIEKTPOHHO-
OoubMoTeuHast cucrema YMI] KIAT [caiiT].—URL.:
http://umczdt.ru/books/41/242202. — Pexum pgoctyma: 3Ob «YMI XJT», mo
NapoJIto

4. ®ponos B.A. Hudposas cxemorexnuka. Yacts 4. Lludpossie ycTpoiicTBa
obpabotkn wuHbopManuu: ydeOHMK: B 4 4. — M.: ®I'BY IO «YuebHo-
METOJAMYECKHUI IIEHTP MO 00pa30BaHUIO HA KEIE3HOJOPOKHOM TpaHcmoptey», 2020. -

516¢c. ISBN 978-5-907206-21-2 — Tekct: 3IeKTPOHHBIA // DIEKTPOHHO-

OoubmMoTeyHast cucTtema YMI] KT [caiiT].—URL.:
http://lumczdt.ru/books/41/242204. — Pexum poctyma: Ob «YML XIT», no
MapoJIro

JlonoJiHUTeIbHAS JINTEPATypPa

1. MacnoB, A.A. Ilpaktukym 1o 1u(ppoBOM CXEMOTEXHUKE B MpPOrpaMme
Electronics Workbench 5.12 : mpaktukym / A. A. MacnoB. — Mocksa : YMI] XT,
2023. — 148 c. — 978-5-907479-64-7. — Tekct : anexrponusit // YMI| XIT :
anexkTpoHHas Oubnamorexka. — URL: https://umczdt.ru/books/1194/280425/— Pexum
nocryna: b «YMII XIT», no naposmto
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4. KOHTPOJIb U OIIEHKA PE3YJbTATOB OCBOEHMS YYEFHOM JJUCIHUILIAHBI

KonTpoib

N OLCHKa PpPE3yJIbTATOB

OCBOCHHSI y4eOHOW JAWCIUTUIMHBI

OCYHICCTBIEACTCA HPCIIOAaBaTCIICM B IIPOLCCCC IPOBCACHHA AaYIHUTOPHBIX 3aHSATUM.
TGKYIHHI;'I KOHTPOJIb: BBIIIOJJHCHBI Ha IOJOXHUTCIIbHYIO OIICHKY BCC IIPAKTHYCCKHC

pa6OTI)I )41 Ha60paTOpHBI€ pa60TLI, CAaHbl Ha ITOJIOKHUTCIIbBHYIO OLICHKY KOHTPOJIbHBIC
pa6OTI)I, BBITIOJTHCHBI TCMATHUYCCKUC BHCAYIAUTOPHBIC CaAMOCTOATCIBHBIC pa6OTBI.

HpOMC)KYTOIIHaSI arTcCTaluAg IIPpOBOAUTCS B q)OpMC OK3aMCHa.

PesyabTaThl 00yueHus

Kpurtepun onenkn

MeToabI OIEHKH

Hepeqeﬂb 3HaHHﬁ, OCBauBacMbIX B paMKax JUCHUIIJIUHBI:

- BUJIOB MH(GOpMAIUU U
CHO0CO0O0B ee MpeCTaBICHUS
B DOBM.

- aJITOPUTMOB

(G YHKITMOHHPOBAHUS

M (POBON CXEMOTEXHUKH.

OK 01, OK 02, IIK 1.1

- 00yUaIOIIMICS TIEPEUNCIISICT
BHJIbI TH(OPMAIIMH B CIIOCOOBI e
npejacrasienus B 9BM;

- BOCIIPOU3BOTUT AJITOPUTMBI
GbyHKIIMOHUpOBaHMS IU(DPOBOI
CXEMOTEXHHKHU.

pas3IMYHbIE BUJIBI ONIPOCA,
peleHue 3ajad,
TECTUPOBAHUE

Hepeqeﬂb 3HaHI/Iﬁ, 0CBaAaMBACMbIX B paMKax JUCHUIIJIUHBI:

- HCIOJIB30BATh THIIOBBIE
CpeAcTBa BBIYMCIUTEIbHON
TEXHUKHU U IPOrPaMMHOTO
o0ecrniedeHus.

- IPOBOJUTH KOHTPOIIb U
aHaJInu3 rpolecca

(G YHKIIMOHUPOBAHUS

U (HPOBBIX
CXEMOTEXHUYECKHUX
YCTPOMCTB 110
(GYHKIIMOHATIBHBIM CXeMaM
OK 01,0K 02, 1K 1.1

- 00y4JaroImuics JeMOHCTPUPYET
MPAKTUYECKHE HAaBBIKU
MCIIOJIb30BaHUsI TUTIOBBIX CPEJICTB
BBEIYHCIUTEILHON TEXHUKHA U
MIPOrpaMMHOTO 00€CTICUeHHUST;

- QHAIN3HUPYET U KOHTPOJIIUPYET
nporiecc PyHKIIMOHUPOBAHUS
U(POBBIX CXEMOTEXHHUECKUX
YCTPOMCTB MO (PYyHKITMOHATHHBIM
cxemawm.

SKCIIEPTHOE HAOIIOCHHE U
OIICHKa Ha J1a0OpaTOPHBIX U
MPAKTUYECKHUX 3aHATUAX
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S.NEPEYEHb UCITOJIB3YEMbBIX METO/0OB OBYYEHUA

5.1. TlaccuBHBIC: JEKIMH, OECEbI, OMPOCH], CAMOCTOSTENIbHAsT padoTa, TeCThl, METO/
WJUTFOCTPAIUA U METOJT IEMOHCTPAIIAMA

5.2. AKTUBHBIC U HHTCPAKTHUBHBIC! O6pa3OBaT€JII>HI>I€ BI/II[CO(bI/IJII)MI)I, HHTCPAKTHUBHBIC
HUI'PBI, TBOPYUCCKUC 3aaHUA.
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