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1. MACIIOPT PABOYEH MPOI'PAMMBI JUCHUTIJIUHBI
OI1.09 IUPPOBAA CXEMOTEXHHUKA

1.1 ObaacTs npuMeHeHus padoyeil NporpaMMsl

PaGouas mporpamma aucuumuiMHbl (fajee pabouas mporpamma) SIBIsIETCS 4YacTbiO OCHOBHOM
npodeccuoHanbHONM  00pa30BaTENbHOM MpPOrpaMMbl  — 00pa30BaTENBbHOM MPOTPaMMBI  CPEIHETO
Ipo¢eCCHOHATILHOIO 00pa30BaHUs — IPOrPaMMbI OJIrOTOBKH CIIELUAIMCTOB CPEIHETO 3B€HA U paboueit
IIPOrpaMMbl BOCIIMTaHUsA, oOydaromuxcs 1o crenuanbHocty 27.02.03 ABToMaTuka M TeJIeMEXaHUKa Ha
TpaHcnopTe (KeIe3HOJOPOKHOM TPAHCIIOPTE)

Pabouas mporpamma pazpaborana B coorBerctBuu ¢ ®I'OC, cocraBieHa mo y4eOHOMY IIaHy
2023 rToma mo cmenmanmbHOocTH 27.02.03 ABTOMarMKa W TeJIEeMEXaHWKa Ha  TPaHCIOPTE
(>KeNIe3HOIOPOKHOM TPAHCIIOPTE).

1.2 MecTo aMcUMIUIMHBI B CTPYKTYpe 00pa3oBaTe/bHOM NPOrpaMMbl.

Huctummaa OI1.08 [{udpoBas cxeMOTEXHHUKAa OTHOCUTCS K MPOPECCHOHATHLHOMY Y4eOHOMY
LUKy, sBIseTcs  obenpodeccrnoHalbHON JTUCHUTUTMHOM ~ OCHOBHOH  Mpo¢ecCHOHATBbHON
00pa3oBaTenbHON NPOTrPaAMMBI.

1.3 Heab u 32124 AUCHMILUIMHBI — TPeOOBAHMSA K Pe3yJIbTATaM OCBOEHUS N CUMIJIMHBI
B pesynbprare ocBOCHUS AUCITUIUIMHBI 00YJarOITUCs
A0JI7KE€H YMETh!

— UCMOJIb30BATh TUIIOBBIE CPE/ICTBA BBIYUCIUTEIBHON TEXHUKU M IPOTPaMMHOI0 00ecreueHMs;

— MPOBOJUTH KOHTPOJIb W aHAIU3 Iporecca (yHKIMOHUPOBAHUS MUPPOBBIX CXEMOTEXHUIECKUX
YCTPOMCTB 10 (PYHKIIMOHAIBHBIM CXEMaM.

JAOJI7KEH 3HATh:

— BUbI MH(OpMaIUK U coco0bl ee mpeacTaBieHus B OBM;

— aIrOpUTMBI QYHKITMOHUPOBAHUS IH(PPOBON CXEMOTEXHUKH.

H3y4eHHue TUCUHUILIMHBI 00ecneYnBaeT:

— JIMYHOCTHOE pa3BUTHE OOYYAIOIIMXCS M MX COIMAIN3allNs, MPOSBISAIONIMECS B Pa3BUTHH HUX
MO3UTHUBHBIX OTHOWIEHHH K OOIIECTBEHHBIM LIEHHOCTSIM, IPHOOPETEHUH ONbITa TIOBEACHUS U
MpUMEHEHUsI  COPMUPOBAHHBIX  OOMIMX  KOMIIETEHUMH  CIEUUAINCTOB  CpPEAHEro 3BeHa K
CaMOCTOSITEIbHOMY  BBITIOJIHEHUIO BHJOB TNPO(ECCHOHANBHON JeATeNbHOCTH (B COOTBETCTBHM C
npodeccnoHaTbHBIMU CTaHAAPTAMHU).

1.4 ®opmupyemMbie KOMIETCHIIUM:

OK 01. Beibupats criocoObl pemieHus 3a1a4 NpopecCHOHaNbHON AeSITENbHOCTH MPUMEHUTEIBHO K
Pa3IUYHBIM KOHTEKCTaM;

OK 02. Mcnonb30BaTh COBPEMEHHBIE CPEACTBA MOUCKA, aHAJIN3a U MHTEPIpEeTaluy HH(pOpMaLUn
1 MH(OPMaIIMOHHBIE TEXHOJIOTMHU AJIS BBIIIOJHEHUS 3a1a4y MPo(eCcCHOHANBHOM NesTeIbHOCTH;

OK 03. IlmanupoBaTb M peaqu30BbIBaTh COOCTBEHHOE MNPOPECCHOHATBHOE U JIMYHOCTHOE
pa3BUTHE, IPEANIPUHUMATEIBCKYIO JESITENbHOCTh B MPodeccroHabHOM cdepe, UCI0Ib30BaTh 3HAHUS T10
(uHAHCOBOW TPAMOTHOCTH B PA3JIMYHBIX )KU3HEHHBIX CUTYAIHIX;

OK 04. DddexTnBHO B3aMMOAECHCTBOBATH U pabOTaTh B KOJUIEKTUBE U KOMaH/IE;

OK 05. OcymecTBisATh YCTHYHO M NMUCBMEHHYK) KOMMYHUKAIIMIO Ha TOCYJAapCTBEHHOM S3BIKE
Poccutiickoit deneparuu ¢ yaeToM 0COOCHHOCTEH COIMAIbLHOTO U KYJIBTYPHOTO KOHTEKCTA;

OK 06. IlposBisATh rpaxAaaHCKO-IATPHUOTUYECKYIO MO3ULHIO0, JEMOHCTPUPOBATh OCO3HAHHOE
MOBEJICHHNE Ha OCHOBE TPAJAUIMOHHBIX OOIIEYETOBEYECKUX IIEHHOCTEH, B TOM YHCIE C YYETOM
TapMOHM3AIUM  MEXHAIIMOHAJIbHBIX W  MEXKPEJIUTHO3HBIX OTHOIICHUH, MPUMEHSTh CTaHAApPThI
AHTUKOPPYILIMOHHOIO NIOBEJICHUS;

OK 07. CopnelicTBOBaTh COXPAaHEHHUIO OKPYXKAIOILIEH Cpeabl, pecypcocOepekeHHno, MPUMEHSITh
3HaHUS 00 M3MEHEHUM KIMMaTa, MPUHIUIBI OEpeXIUBOro MPOU3BOACTBA, 3()(PEeKTUBHO AEHCTBOBATH B
Ype3BBIYANHBIX CUTYAIHIX;

OK 08. Ucnonp3oBathk cpeAcTBa (GU3NIECKON KYIBTYPHI A1 COXPAHCHUS U YKPETUICHHS 3I0POBbS
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B Mporiecce Npo(eCCHOHATBLHON ACITEIBPHOCTH U TOJICPXKAHUS HEOOXOIUMOTO YpPOBHS (pu3nueckoi
MIOATOTOBJIEHHOCTH;

OK 09. ITonb3oBathes mpodecCHOHANBHOM TOKYMEHTAIueH Ha TOCYapCTBEHHOM H HHOCTPAHHOM
SI3BIKAX.

IIK 1.1. AnamusupoBaTh pabOTy CTAHIIMOHHBIX, TIEPETOHHBIX, MHKPOIPOIIECCOPHBIX U
JUArHOCTHUYECKUX CUCTEM aBTOMATHKH 10 MPUHIUITHAIBHBIM CXEMaM.

1.5 JIuuHOCTHBIE Pe3yJIbTAaThI

JIP 1 Oco3naromuii ce0s rpa’kAaHuHOM U 3aIIUTHUKOM BEJIMKOM CTpaHBI.

JIP 8 IlposiBiusitonuiik M JAEMOHCTPUPYIOUIUMK YBOKEHUE K TMPEACTABUTEIISAM Pa3IMYHbIX
STHOKYJIBTYPHBIX, COIMAIbHBIX, KOH()ECCHOHAIBHBIX W HMHBIX Tpynn. CONpUYacTHBI K COXpPaHEHHIO,
MIPEYMHOKEHUIO U TPAHCISUHN KYJIbTYPHBIX TPAIUIUI U LIGHHOCTEH MHOTOHAIIMOHATBHOTO POCCUHCKOTO
rocy/1apcrBa.

JIP 11 IlposBastomuii yBaKEHHE K OCTETHYECKHM IICHHOCTSM, OOJIAAAIOMUil OCHOBaMHU
3CTETUYECKON KYJIBTYPBI. Kputnueckun OLICHUBAIOILINI
U JAESITETHHO MPOSBIISIOIIUN



2.  CTPYKTYPA U COAEPXKXAHMUE YYEBHOM JUCIUTIINHBI

2.1 O0beM IUCUUILJIMHBI U BUbI Y4e0OHO# padoThl

. O0bem
Bun yueOHoii padoThI
4acoB
MaxkcumanbHasi yueOHasi HArpy3Ka (Bcero), B TOM 4ucJjie 1o 75
BaApUATHBY 22
Oo6s13aTesibHAS AYIUTOPHAA YueOHasi Harpy3ka (Bcero) 64
B TOM YHCJIE:
[IpakTuueckue 3aHATUS 2
1a00paTOpPHBIEC 3aHIATHUS 8
KOHTPOJIbHBIE Pa0OTHI -
KypcoBasi paboTa (IIpOeKT)(eciu npedycmompeHro) -
aKTUBHBIC U UHTEPAKTUBHBIC (DOPMBI 3aHATHS 10
CamocrosiTesibHas padoTa (camocTosiTe/IbHAsS padora u 11
HHAMBUAYAJIbHbIN POEKT) 00yuyawuierocs (Bcero)
B TOM YHCJIC:
caMOCTOsITeNIbHAsI padoTa HaJl KypcOBOM paboToOM (ITPOEKTOM) -
BHEAYJIUTOPHAS CAaMOCTOSITEIbHAsE padoTa 11
WHIUBUTyJIbHBINA TTPOEKT -
[IpomexxyTounasi arrecranus B popme auddepeHnpoBaHHOTO 3a4eTa

3a cueT BapHaTHBA YBEIWYEHO KOJUYCCTBO ayAUTOPHON HArpy3Ku Ha 22 Jaca: Ha
Oonee riybokoe m3yueHue  ydeOHoro marepuaina 4dacoB B Temax: 1.1. Dopmsl
NpENCTaBlICHUS 4WCIOoBOM wuHGoOpManuu B 1U(PPOBBIX  ycTpoiictBax; 1.2.
ApudmMernueckre ornepanuyd ¢ KOJAUPOBAHHBIMH uuciiamu; 2.1. @DyHKIIMOHAIbHAS
JIOTUKU; 2.2. OcHOBBl CHHTE3a IHU(PPOBBIX JOTUYECKUX YCTPOUCTB; Ha
CaMOCTOSITEJIbHYIO paboty 11 4acoB



2.2. TemaTn4yecKuil IJIaH U coJep:KaHue YUeOHOM TMCUMILIHHBI

O0bem yacoB Yposenn
OCBOEHHS**,
nntepakt | PopMupyembI
HaumeHnoBanue Coaepxxanue yueOHOro MaTepuasa, 1adopaTopHblie padoThl M NPAKTHYECKHE ARHBIE e
pa3aeoB M TeM 3aHATHS, CAMOCTOSATEIbHAs PadoTa 00y4alomuxcst Beero | gopmer | KoMmeTenmmm
00yueHust u
JJUYHOCTHBIC
pe3yJbTaThl
1 2 3 4 5)
Beenenue 2
Coaep:xanue yueOHOro MaTepuaJia 2
3amauu U CTpyKTypa Jucuuiivabl. ConepxaHue TeM AUCUMILIMHBL. 3HAUY€HUE IUCUUIUIMHBI Ha
COBPEMEHHOM 3Talle pa3BUTHS OOIECTBA U B CUCTEME MOJATOTOBKHU CHEIUAIMCTOB MO aBTOMATHKE
U TEIEMEXaHUKE Ha JKEJIEe3HOJOpPOKHOM TpaHcnopTe. KpaTkuil ouepk HUCTOpUM DPa3BUTHUS
G poBoit cxeMoTeXxHUKU. CBsA3b MUGPOBON CXEMOTEXHUKU C Pa3BUTHEM 3JIEMEHTHON 0asbl Mpu OKO01-
CO3JIaHUH TPUOOPOB M YCTPOUCTB (PYHKIMOHAIBHOM SJIEKTPOHUKU W BBIYUCIUTEILHON TEXHUKU OKO09,
Ha OcCHOBe cuHTe3a. OCHOBHBIE OINpeAENeHUsT W TMOHATHS B UUDPOBONM CXEMOTEXHHUKHU: MK 1.1 JIP 1
CXEMOTEXHHMKA, LU(PPOBOM CHUTHAI, MHPPOBOE YCTPOMCTBO, LM(poOBas JOTUKa, CHUHTE3, JIP 8 JIP 11
MUKponporeccop, Mukpo OBM. Ponb 1 3HadeHne QyHKIMOHAIBHOM 3JEKTPOHUKH, KaK Hay4HO-
TEXHUYECKOI'0 HAINpaBJE€HMs], B MIOCTPOEHUU HOBBIX CHCTEM aBTOMATHKHU Ha >KEJI€3HOJO0POXKHOM
TpaHCIIOPTE.
Paznen 1. Apudmernyeckne 0CHOBbI HU(PPOBOIl CXEMOTEXHUKH 7 1
Tema 1.1. Conep:xxanue yueOHOTro MaTepuaJia 3
dopmbl OcHOBHBIE OCOOEHHOCTM CHCTEM CUMCICHHs JUId TpeAcTaBleHUs (3amucu) HHpOpManuu B
npeAcTaBJeHHsT | YCTpoicTBaX UU(POBONH CXEMOTEXHUKH (IBOWYHAS, JBOMYHO-JIECATUYHAS, BOCbMEpUYHas,
YHCI0BOM HIeCTHAIATePUYHAs CUCTEMbI CUUCIICHHS).
uHpopmannu B | PopMmaThl NpeCTaBICHUS U nepeaayu nHpopMauu s nudpoBbix ycTpoiicTs. [lonsTue Oura, OKO1-
Hn(ppPOBHIX 6aiiTa, MAIIMHHOTO CJIOBa. MareMaTU4ecKHii M MAIIMHHBIN CIOCOOBI 3alMCU JTBOMYHBIX YHUCEI. OK09,
ycTpoiicTBax @DopMbl IIpeicTaBICHHs] Yucell ¢ GUKCHPOBAHHOM M MJIaBaIOIEH 3ansTOM. K 1.1JIP 1
IIpakTuyeckoe 3ansaTue Nel 0.5 0.5 JIP R JIP 11
KoaupoBanue 1enpix, IpoOHBIX U CMEUIAHHBIX YUCEI B PA3JIMUYHbIX CUCTEMAX CUHCICHHUS.
CamocrosiTe/ibHasi padoTa o0y4aloumxcst 0.5

Brimonnenue TPCHUPOBOYHBIX U 3aYCTHBIX 3aﬂaHHf/'I 110 OTpaGOTKe HaBBIKOB KOAUPOBAHHUA LICIIBIX,

JIpOOHBIX M CMEIIAHHBIX YHCEJ CO 3HAKOBBIM U 0€3 3HAaKOBOTO paspsja.




1

2

Tema 1.2.
Apudpmernyeckue
onepanuu ¢
KOJMPOBAHHBIMH
4yucJIaAMU

Conep:xanue y4eOHOro MaTepuasa

OcCoOeHHOCTH BBINOJHEHUS apU(PMETHUECKHX OIepaluii ¢ MHOTropa3psIHbIMH JIBOMYHBIMU
KOJMPOBAaHHBIMH YHUCIaMH (CIIO)KCHUE, BBIYMTAHUE, YMHOXXCHHE M JICIICHHWE) CO 3HAKOBBIM U
0e33HakoBOro paspsna. IlpaBwiia M 1OCIEIOBATENBHOCTh BBINOJIHEHUS apU(METHUECKUX
orepauuii ¢ KOAMPOBAHHBIM U IBOMYHBIMU YHCIAaMH C (PUKCUPOBAHHOM U TUIABAIOLICH 3amsITON B
OpsMOM, 0OpPaTHOM, JIOTIIOJIHUTEILHOM U MOAM(DULIMPOBAHHOM KOJI€ CO 3HAKOBBIM M O€33HaKOBOTO
pa3psa. CinoxeHue W BBIUUTAHUE KOJAWPOBAHHBIX JBOMYHO-IECATHUYHBIX YHMCET CO 3HAKOBBIMU
0e3 3HaKOBOIro pas3psja.

IIpakTHyeckoe 3ansaTHe Ne2
.Bbinonuenue apupmerndyeckux omnepauuil ¢ MHOTOPa3psiAHBIMU JBOUYHBIMH KOJUPOBAHHBIMU
YKCIaMH CO 3HaKOBBIM U 0€3 3HaKOBOI'O pa3psja.

0.5

0.5

CamocrosiTe/ibHasi padoTa 00y4yaloumxcst

BeInonHeHne TPEeHHPOBOYHBIX M 3a4€THBIX 3aJaHUN 10 OTPabOTKE HABBIKOB  BBIMOJIHCHUS]
apu(METUYECKUX ONepanuii ¢ JBOWYHBIMH KOAMPOBAaHHBIMH YHUCIAMH CO 3HAaKOBBIM H 0€3
3HAKOBOT'O pa3psjia.

0.5

OKO01-
OKO09,
K 1.1 JIP 1
JIP8JIP 11

Pazgen 2. Jloruyeckue OCHOBBI HU(POBOIi CXeMOTEXHUKH
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Tema 2.1.
DYyHKIUOHAIBHAA
JIOTHKH

Conep:xanue yueOHOro MatepuaJia
Ou3nyeckoe TMPEICTaBICHUE JIOTHYECKUX 3HAYEHMHM JBOMYHBIX YHCET JJIEKTPUUECKUMHU

curHanamu. [loHAtne o0 KOMOMHAaIMOHHOM cXxeMe U UHUPpPOBOM aBTOMaTe. byneBbl
(mepexirovarenbHble) (YHKIMH, WX KOJWYECTBO U CIOCOOBI 3aJaHus, CYIIECTBEHHBIE U
¢ukTHBHBIE IepeMeHHble. CIIOCOOBI MPEACTaBICHUS JIOTUYECKUX MEPEKII0YAaTEeIbHbIX (QYHKIUH:
BBICKA3bIBaHUE (CIIOBECHOE M MHCbMEHHOE), TaOIM4YHOE (MOHATHE O TaOJHMIlaX WCTUHHOCTU) U
aHaJUTHYeCKas 3anmuch (3anuck Gopmysoit). IlonsTue BrickazbiBaHus. Onepaluy UMILTUKALUH,
HKBHUBAJIEHTHOCTU ¥ CYMMBI 110 MOJYJIIO 2, UX CBOWCTBA.

OnemeHtapHbie (OcCHOBHBIE, OasucHbie ¢yakuun W, WJIM, HE) u xomMOMHANMOHHBIC
(yHuBepcanpHble, 0a30Bble) JOTHYECKHE (DYHKIMM OJHOM W JBYX TEPEMEHHBIX, WX
G yHKIIMOHATBHAS 3aMUCh Yepe3 AU3IBIOHKIINIO, KOHBIOHKIIMIO ¥ MHBEPCHUIO. TaOauIbl HCTHHHOCTH
JUTSL OCHOBHBIX (0Q3UCHBIX) U YHUBEPCAIBbHBIX (0a30BBIX) TOTUYECKUX (DYHKITUH.

OKO1-
OKO09,
MK 1.1 JIP 1
JIP8JIP 11
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PeneliHO-KOHTaKTHBIN aHAJIOT JJIEMEHTAPHBIX M KOMOWHAIMOHHBIX JIOTHYECKUX (DYHKITHIL.
[TpuMeHeHHe 3aKOHOB, TOXIECTB M TPABWIJI alNreOpbl JIOTUKU JUIS 3alUCH W TpeoOpa3oBaHUS
MEepeKIIovaTeNbHbIX  QyHKIMH. YcrmoBHoe rpaduueckoe o6Oo3HaueHue (YI'O) oOCHOBHBIX
(6a3uCHBIX) U YHUBEPCATHHBIX (0a30BBIX) JOTHUECKUX AIIEMEHTOB JUIS PEATH3AIUN dJIEMEHTAPHBIX
Y KOMOMHAIIMOHHBIX ()YHKITHIA

IIpakTn4yeckoe 3ansitue Ne3
3.®opmbl ipecTaBiIeHUs PYHKIUI anreOphl JOTMKH U UX MUHUMHU3ALHUS.

0.5

0.5

CamocrosiTesibHas padoTa 00yYarOIIUXCs
HOBTOpGHI/Ie OCHOBHBIX 3aKOHOB, TOXIECTB U HpaBI/IJI anre6pm JIOTUKU U O0KaA3aTCIIbCTBO UX
CIPaBEIMBOCTHU AJIs TPeoOpa3oBaHus QyHKIUH.

0.5

Tema 2.2.
OcHOBBI CHHTE32
uu¢poBbIX
JIOTHYECKHUX
YCTPOMCTB

Coaep:xanue yueOHOro MaTepuaJia
Anroput™ nepexoza OT BbICKa3bIBaHUS K TAOIMYHON M (YHKIIMOHAILHON aHATUTUYECKON (opme

3aIMCH TePEeKITIoYaTeNbHbIX QyHKIHA. OCHOBBI aHAINTHYECKOTO ¥ rpadudeckoro (kapTel KapHo)
crocob6oB MuUHUMH3aIMKU (PyHKUMA. MeToauka mepexoja OT HOPMAbHONH K COBEpPIICHHBIM
dbopMam 3anucu nepekIroyaTeNbHbIX (QYHKIUN NPy aHATUTUYECKOM U TpadudeckoM crocodax.

OCHOBBI CHHTE3a M aHalu3a KOMOMHAIIMOHHBIX JIOTHYECKUX CXEeM. AJTOPUTM Iepexoja OT
BBICKa3bIBaHUS K TaOMMYHOW ¥  (QYHKIHMOHANBHON  aHAMUTHUYeCKOW ¢dopMe  3arucu
nepexirovaTesnbHblX GyHkuid. CrnennansHele pasznoxenus 1. He monHocTeio ompeneneHHbIe
(uactabie) [ID. IloctpoeHue GYHKIIMOHANBHOW CXEMBl JIOTHUECKOTO YCTPOMCTBA METOJIOM
cuHTe3a. CHHTE3 HE IMOJIHOCTHIO 3a/laHHbIX JIorhdeckuxX (yHKiui. [ToHsTHE O 3ampeleHHbIX U
HEeolpeeNeHHbIX Habopax apryMEHTOB JJIEMEHTapHbIX (QYHKIUH. AHanu3 (yHKIUOHAIbHBIX
CXeM JIOTHYECKHX yCcTpoWcTB. HekoTopple OCOOEHHOCTM TOCTPOEHHUS CXEM JIOTHYECKHX
yCTpOMCTB. TexHu4eckas pealn3anus — IOCTPOCHUE JOTUYECKHUX CXEM I10 NEPEKITYATENbHBIM
¢yukuusamM. OcoOEHHOCTH MOCTPOSHUS JOTHYECKUX YCTPOHCTB

IIpakTyeckoe 3anaTueNed
[Toctpoenue cxem HHU(PPOBBIX JIOTUYECKUX YCTPONCTB METOAOM CHHTE3A.

0.5

0.5

OKO1-
OKO09,
MK 1.1 JIP 1
JIP8JIP 11
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CamocTtosiTeibHasA padoTa 00y4yarommxcst

BeinonHeHe WHAWBUAYAIBHBIX 3aJlaHUil 10 OTPa0OTKE HABBIKOB COCTABJICHHS JIOTMYECKOTO
BBICKA3bIBAaHUS JJISI TOCTPOCHUS JIOTHUECKOTO YCTPOMCTBA U MUHHUMH3AIMS MEPEKIII0YaTeIbHBIX
GYHKIMA aHATUTUYECKUM B TpadUueCcKUM CII0CO0amHu.

1.0

Tema 2.3.

Hudposbie
HHTEerpajibHbIe

MMKPOCXeMbI

Copepxxanue yueOHOro MaTepuasa

O6mme cBeneHus o I1UEGPOBBIX UHHTErpambHbiX Mukpocxemax (LUMUMC) wu obmacte wux
npumenenus. OcHoBuble cepun HUMC ang  nocTpoeHHs  JIOTUYECKHX — YCTPOMCTB.
Knaccudukanus cepuit IUMC no ¢yHKIMOHATBbHOMY Ha3HAUYCHHIO, (PU3UYECKOMY MPHUHIIUITY
paboThl  aKTHBHBIX  3JEMEHTOB  (CXEMOTEXHMUYECKOE  PpELIEHHME),  DJIEKTPUYECKUM U
9KCIITyaTallMOHHBIM MTapaMeTpaM, BBIOTHsAEMbIM (PYHKLIKAM, KiaccaM (Tunam). Homenknarypa u
cepuu IU(POBBIX WHTETPATIBHBIX MHKpocxeM. KoHCTpykTuBHOE O(hOpMIIEHHE WHTETPaIbHBIX
mukpocxeM. Cucrema 1HGpOOYyKBEeHHOr0 0003HAa4YeHHs] cepuil IUGPOBBIX HHTETPAIbHBIX
MHUKPOCXEM.

Ocnosuble napametrpsl [IUMC. Cpaautenbhbie napamerpsl HUMC ¢ paznuyHbIME BUAAMU
CXEMOTEXHUYECKUX perieHni. O01as xapakTepucTHKa MOCIeI0BaTENbHbBIX U KOMOMHAIIMOHHBIX
IUQPOBBIX JIOTHYECKUX ycTpoHcTB Ha ocHOBe LIMMMC. ®OyHKIMOHAIbHBIE CXEMBI M YCIOBHBIE
rpapuueckue ob6o3Hayenus L[IMUMC B 3aBucumMocTH OT (YHKIIMOHAJIBHOTO Ha3HAUEHMS.
Oco6ennoctu BratoueHus: [IUMC B pyHKIIMOHATIBHBIX CXEMaX JIOTHUECKUX YCTPOICTB

CamocrosiTe/ibHasi padoTa 00y4yaloumxcst

[TpumepHas TeMaTHKa CaMOCTOSITENbHON paboThl: DPU3NYECKHE OCHOBBI CXEMOTEXHUYECKHX
pEeIICHUN JIOTUYECKHX dJeMEHTOB. (OCHOBHBIE CXEMOTEXHUYECKHE PEIICHUS JIOTHYECKUX
DIIEMEHTOB B MUKpO3JieKTpoHuke. OcobeHHocTu noctpoenust cxem B joruke PTJI, APJI, JTJI,
TTJI, TTJILL, UJI, MOIITJI, MIIITJI) n ux peanuzamus B [IUMC. O3nakomieHue ¢ 6a30BbIMH
CXeMOTeXHUYeCcKUMHU pemeHusMu B TUnoBeix [[MMC. O3HakomiieHHE € HOMEHKIATYpou
WHTETPATbHBIX MHKPOCXEM.

0.5

OKO1-
OKO09,
MK 1.1 JIP 1
JIP8JIP 11
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Paznen 3. IlociienoBaTeibHOCTHBIE HH(POBBIE YCTPOHcTBAa — HM(POBBIE ABTOMATHI

15

N

Tema 3.1

Hudposbie
TPUITEPHBIE

CXEMbI

Conep:kanue y4eOHOro MaTepuaJia

OOmue cBelneHUst O TPHUITEpPE KakK MPOCTEWIIeM KOHEYHOM IM(poBoM aBromare. HasHauenue
TPUITEPOB M UX MPUMEHEHHE B amaparype >KeIe3HOAOPOKHOM aBTOMATHKH U TEJIEeMEXaHHUKH.
Tune! TpurrepoB. Knaccuukamust TpurrepoB Mo crocoOy 3arucu U ynpaBieHus HHpOpMaIue,
OpraHu3aluM JIOTHYeCKUX cBsizedl. HasHaueHue n 0003HaueHUE BXOAOB U BBIXOJOB TPUITEPOB .
MeTtonuka onpeneseHus cCocTosiHUS TpurrepoB. OCHOBHBIE TaPAMETPBI.

OKO1-
OKO09,
MK 1.1 JIP 1
JIP8JIP 11

IlocTpoeHne TpPUITEPOB HA OCHOBE JIOTMYECKUX JJIEMEHTOB MHTETPAIBHOM CXEMOTEXHUKH
METOJIOM cHHTe3a. OCHOBHbIE IOHATHS O CTATUYECKOM U TUHAMUYECKOM YIIPABJIEHUU TPUTTEPOM.
[Tpuniun GyHKIMOHUPOBAHUS acCUHXPOHHOTO RS-Tpurrepa (OucrabuibHas sueiika rmamsiTH) Ha
ocHoBe siorndeckux 3nemMeHToB U-HE u MJIM-HE B nHTErpanbHON CXEMOTEXHUKE C MPSMbIMU
WHBEpPCHBIMU Bxojamu. [locTpoeHne (QyHKIMOHAIBHOW CXeMbl U Ipolecc (PYHKIMOHUPOBAHUS
OJIHOCTYIIEHYaTOro M JByXcTyneHdaToro RS-tpurrepa. OcoO€HHOCTH MOCTPOEHUS U PAOOTHI
(GYHKIIMOHATIBHBIX CXEM CUETHBIX TpUITepoB. [locTpoeHne QyHKIMOHATBHBIX CXEM U MPUHIUI
pabotel Tpurrepos T-tuna, D-tuna.

[Toctpoenue ynusepcanpHoro JK-tpurrepa Ha ocHoBe RS-Tpurrepa ¢ ycrpaHeHueMm cOCTOSIHUSA
HEOIpEAECNEHHOCTU. YCJIOBUS TNOCTPOEHUS M pPabOThl CHHXPOHHBIX TpurrepoB .Tabmnuia
nepexojoB Tpurrepa (Tabiuia WCTHHHOCTH) U 3aKOH (YHKIMOHHPOBAHHS —TpUITEpa
(XapakTepuCcTUYECKOE ypaBHEHHUE TpUTTepa). Y CIOBHOE Tpaduueckoe 0003HaUYECHUE TPUTTEPOB

JlaGoparopHoe 3aHsaTHe Nel
MHccnenoBanue paboThl HHTErPATBHBIX TPUTTEPOB HA TOTUIECKUX PIEMEHTAX).

CamocrosiTe/ibHas padoTa 00y4YaroUuXcst
CraTrueckoe U TMHAMHUYECKOE YIIpaBlieHUE TPUTTEPOM.
IIpumenenne Tpurrepos.

VYcnoBHoe rpaduueckoe 0003HaUYCHHE TPUTTEPOB.
[TpaBuiia onpeneneHus: COCTOSIHUS TPUTTEPA.

1.0

10




1

2

Tema 3.2.

Hudposbie
CYETUYMKH

HMIIYJ/IBCOB

Conep:xanue y4eOHOro MaTepuasa

OOmme cBepeHust o cyerynkax. HasHayeHWe W THITBI CYETYMKOB M TEPECUYETHBIX YCTPOMCTB.
Knaccudpukanus wu mapameTpbl cueT4ukoB. [IpuHIMI (QYHKIMOHHUPOBAHUS CUETYHUKOB.
MakcumanpHbiii  (M30bITOUHBIN) W 3GGEKTUBHBIA  KO3()PHUIHMEHTH  cYeTa  CYETYHKA.
[lepenionaenne cuerynka. [IpUHIUIBI MOCTPOSHUS M PabOThl CYCTYMKOB HA CIOXKEHHE U
BBIUUTAHUE C TIOCJIEIOBATEIbHBIM, NapaJICIbHBIM, CKBO3HBIM U TPYIIIOBBIM MEPEHOCOM.
Tabnuia nepexog0B CUCTUYUKOB (TaOJMWIIA HCTHHHOCTH, TaOJIMIA COCTOSHHM) M 3aKOH
(YHKIIMOHMPOBAHUS CUETUMKA (XapaKTEPUCTUUECKOE ypaBHEHHE). Pa3psaHOoCTh U K0 DUITHEHT
nepecyeTa CYETUYMKOB, BECOBOE COOTHOIICHHWE pa3psaoB. BBox W BeIBOJ HHPOpPMAIMK U B
cueTyrKax (IMOCICIOBATEIbHBIN ¥ MapajsieabHblil). CHHXPOHHBIE M ACHHXPOHHBIC CUYCTUUKH.
CueTunk C U3MCHSICMBIM HaIpaBJICHUEM cuera (peBepcuBHBII CYCTUUK).
CamMoocTanaBiIUBarOLIMiics cueTurk. [leKkaaHblii JBOMYHO-IECATUUHBII CUETUHK.

OKO1-
OKO09,
MK 1.1 JIP 1
JIP8JIP 11

[Toctpoerne W NpUHOUN PabOTHl CUYETYMKOB C MEPEMEHHBIM KOX(PQPHUIMEHTOM IepecueTa.
Konpuessle cuerdnku. [locTpoeHne CyMMHpYIOLIEIO JBOMYHOIO CUETYMKA METOJOM CHHTE3a.
Bapuantsel rpadudeckoro m3o0pakeHHs (QYHKIIMOHAIBHBIX CXEM CUCTYMKOB (BEPTHUKAIBHOE U
TOpPU30HTANIbHOE). YcCJIOoBHOE rpaduyeckoe oOo3HaueHHe cueTuyukoB. KackanHoe coeanHeHue
cueTynkoB  (MHOTOpaspsiaHble  CcYeTYdKH).CXeMbl  JICNUTENs  YacTOTBl  MMIYJILCHOM
HOCIICIOBATEIbHOCTH HAa OCHOBE JIBOMYHBIX CUCTYMKOB (HA3HAYCHHE, MPHHIMI MOCTPOCHUS W
paboTa fenuTenel ¢ pa3IMuHbIMU KO3 DUITEHTaMU JIeJIeHUs])

JladoparopHoe 3ansiTue Ne2.
HccnenoBanmne QyHKIIMOHATBHBIX CXEM CUCTYHKOB.

CamocrosiTe/ibHasi padoTa 00y4yaloumxcst

[IpumepHass TemaTHKa BHEAyJUTOPHOM CaMOCTOATENbHOW paboThl: Peanmuzanus ITBOMYHBIX
CUCTUYHUKOB Ha TpI/IFFean paSJ'II/I'-IHI)IX THUIIOB. OSHaKOMHeHI/Ie C HpaKTI/I'-IeCKI/IMI/I
(GYHKIIMOHATBHBIMA CXeMaMU cueT4HKOB B TUMOBBIX [IMIMC mo Tab- numam BHYTPEHHHX H
BBIXOJTHBIX COCTOSIHUH, C pa0OTOM CXeM CUETUYMKOB U WX YCIOBHBIM rpaduueckiuM 0003HauYeHUEM

0.5

11




1

2

Tema 3.3.
Peructpni

Conep:xanue yueOHOro MaTepuasa

Oomume cBeneHus o perucrtpax. HasHauenwe u Turbl peructpoB. Kiaccubukanus perucTpos.
HpI/IHL[I/IH MNOCTPOCHUSA U pa6OTBI MMOCJICA0BATCIIbHBIX, MMAPAJUICIIBHBIX, IIOCICAO0BATCIBHO-
HapajuleibHBIX W [ApaUIeIbHO-TIOCIIEAOBATEIbHBIX PETMCTPOB MPH  BBOJE W BBIBOJC
uHpopmanuu. OcobeHHOCTH Mapada3HOTO MapauIeIbHOTO perucTpa. KoableBble perucTpul, ux
Ha3Ha4YeHUE, 0COOCHHOCTH TIOCTPOCHHUS U JUHAMHUKA paOOThl. PEricTphbl ¢ BBICOKMM UMITEAAHCOM,
MNPUMCHCHUC UX B BbIYUCIIUTCIIBHBIX KOMIIICKCAX. PeBepCI/IBHBIﬁ PErucTp, HA3HAYCHUC, IPHUHIHAIL
HOCTPOCHHSI U 0COOCHHOCTH MpuMeHeHust. CABUTAONINE PETUCTPhI C LESIMUA TPHEMa JBOUYHON
uHpOpPMALUK B TIOCJICIOBATEIILHOM KOJE M BbIIadyl — B MapauIeJIbHOM KOJ¢ M Hao0OpOT.
Chsurarolnye perucTpbl Kak mpeoOpazoBaTenn KoaoB. bydepnbie peructpsl. BapuaHThi
rpadpuveckoro  M300pakeHWss (QYHKIMOHAIBHBIX CXEM  PETUCTPOB  (BEPTHKAIBHOE W
TOPH30HTANILHOE). Y CIIOBHOE Tpaduueckoe 0003HAYCHHE PErHCTPOB. Peamu3anus cxeM perucTpoB
Ha TPUITEPax pasInvHbIX THUIIOB

CamocrosiTesibHast padoTa 00y4yaromuxcst

[lpumepHass TeMaTHKa CaMOCTOSTENbHOW paboThl: (O3HAaKOMIIEHHME C  TPaKTUYECKUMHU
GyHKIIMOHAIBHBIMU cXeMaMHu peructpoB B TumnoBbix [[MMC mno TabiuiiaM BHYTPEHHUX U
BBIXOJHBIX COCTOSIHUH, C pabOTON CXEM PETUCTPOB U UX YCIOBHBIM IpaduyecKkuM 0003HAUEHUEM

0.5

OKO1-
OKO09,
MK 1.1 JIP 1
JIP8JIP 11

Pa3nes 4. KomOunanumonnbie nu@posbie yCTPOiicTBA

13.5

Tema 4.1.
IIndparops! u
aemgparopsbl

Coaep:xxanue yueOHOro MaTepuaJia

Ha3snauenune mmdpatopoB u gemmndpaTopoB Kak 3IEMEHTOB NpeoOpa3oBaHUs YHCIOBOU
uHpopmauuu. IlpuHiun noctpoeHus u paboTel muUpparopoB U aemudpparopo. Tabnuna
UCTUHHOCTU Tpolecca (PyHKIMOHUPOBaHUA MmHMdparopa u Aemudparopa. MaTpuuHsle,
JUHEWHBIE W MpsAMOYrojbHble AemudpaTopsl. Emkocts mmdparopoB u aemundparopos.
®opmaTbl BXOJHOTO KOJA: JBOWYHBIN M  JBOUYHO-JIECATHUYHBIM. MHOrocTyneH4yaTbie
nemudparopsl. YciIo0BHOE Tpaduueckoe o0o3HaueHHE MUGPaTopoB U AemudpaTopoB. AHAIN3
cxeM mu¢pparopos u aemudparopos B 6azucax UJIN, U-HE, NJIN-HE

JlaGoparopHoe 3ansTHe Ne 3.
MHccnenoBanmne QyHKIMOHANBHBIX CXeM MUGPATOPOB U AeMU(PATOPOB.

CamocrosiTeibHas padoTa 00yuyaommxcst

[lpumepHass TemaTuka BHEAYAMTOPHOW CaMOCTOATENBbHOM paboTel: O3HaKoOMJIeHHE C
MPaKTUYECKUMH (DYHKIMOHATBHBIMU cXeMaMH mupaTopoB u aemudpatopos B TunoBeix [IUMC
1o TabJMIaM UCTHHHOCTH, C paboToi cxeMm MmupaTopoB M AEMU(PPATOPOB M UX YCIOBHBIM
rpadudecKkuM 0003HAYCHUEM

0.5

OKO1-
OKO09,
MK 1.1 JIP 1
JIP 8 JIP 11
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1

2

Tema 4.2.
IIpeoOpa3zoBaresn
KO/10B

Conep:xaHue yueOHOIro MaTepuasa

Haznauenne mnpeobOpazoBareneid komoB. [IpuHimun mnoctpoenus u paboThl MpeoOpasoBaress
JIBOMYHOTO TO3UIIMOHHOTO YHCJIa B CHEIUAJIbHbIC JBOMYHBIC MAIIUHHBIC KOJbI U MAaIIUHHBIX
KOJOB ofHoro Buaa 1 npyroi, mpeoOpaszoBarensi JABOWYHO-ACCITUYHOTO KOJAAa B JIBOUYHO-
JNECATHYHBIM KOJ JIpyroro BHJAA, IMpeoOpa3oBarens KOAOB I IU(GPOBOH KOIUPOBKH.
Oco0eHHOCTH OCTPOCHUSI CXEM IPU MEPEX0JIe U3 KOJIOB OJHOW CHUCTEMbI CUUCIICHHUS B APYTYIO.
Tabnmuua WCTHMHHOCTH Tpouecca (QYHKIMOHHPOBAHHS TMpeoOpa3oBaTensi KOMOB. YCIOBHOE
rpaduueckoe o6o3HaueHue npeoOpazoBaTesiell KOJ0B. AHAIU3 cXeM Ipeodpa3zoBaTesieil KOJAOB B
6asucax NJIN, U-HE, NJIN-HE . Jlormdeckoe MpoeKTUPOBAHNE CUCTHBIX CXEM.

CamocrosiTesibHas padoTa 00yYarOIuXCcst
[IpumepHass TemaTWKa BHEAYJAMTOPHOH CaMOCTOATENbHOW paboTel: O3HAKOMIICHHE C
MPaKTUYeCKUMH (DYHKIIMOHATBLHBIMU CXeMaMU TpeoOpaszoBareneil koo B TunoBbix [ITUMC 1o

TabJIMLaM UCTUHHOCTH, C pabOTOl cxeM mnpeolOpa3oBaresyieil KOJI0OB U UX YCJIOBHBIM I'paduuecKuM|
Aoanxyxaxraxysyrnass

0.5

OKO01-
OKO09,
K 1.1 JIP 1
JIP 8 JIP 11

Tema 4.3.
MyabTHILIEKCOP
bl M
AEMYJAbTHILIEKCOP
bl

Coaep:xanue yueOHOro MaTepuaJia

Ha3naueHue MyJIbTHILUIEKCOPOB U JEMYJIbTHILUIEKCOPOB KaK 3JEMEHTOB YCTPOMCTB IMepenavyud U
npruema uHpopManuu. MyJIbTHILIEKCOPHI KaK IU(GPOBbIE MHOTOIIO3UIIMOHHBIC TEPEKII0YaTEI -
KOMMYTaTopbl. JleMyIbTHIIEKCOPHl KaK CEJEKTOPBI-paCIpeleIUTeId BXOAHOTO CHTHAA,
pacmpuTenu kaHayioB. IIpuHIMI mocTpoeHUs W (PYHKIMOHUPOBAHUS MYJIbTUILUIEKCOPOB H
IeMyIbTUILUIEKCOPOB.  OCOOCHHOCTH  WCIIOJIb30BaHUSA ~ MYJIBTHIUIEKCOPOB ISl Mepeaayu
uH(pOpMallMl W3 MHOTHMX KaHAJIOB B OJUH B IIOCIENOBATEIbHOM KOAE M MpeoOpa3oBaHUs
napajuieTbHOTO KOJa B TOCTENOBATENbHBIA. MYyNbTUIIIIEKCOPHOE H JEMYIbTHUILUIEKCOPHOE
nepeBo. Tabnmuma HWCTUHHOCTH — mporecca  (YHKIIMOHUPOBAHUS  MYJIBTHUILICKCOPOB U
JIeMYIbTUILIEKCOPOB. [IpuMeHeHne My IbTHILIEKCOPOB U JEMYIbTUIUIEKCOPOB KaK KOMMYTAaTOPOB
kaHaoB. [loHATHE O ceneKkTopax-MyJbTHILIEKCOpax. YCIOBHOE Tpaduyeckoe 00O03HaYEeHHE
MYJIBTH-TUIEKCOPOB U JIEMYJIBTHILIEKCOPOB.

JladopaTopHoe 3ansiTue Ne 4.
HccnenoBanme QyHKIIMOHAIBHBIX CXEM MYJIBTHILIEKCOPOB U IEMYIIbTUIIIIEKCOPOB.

OKO1-
OKO09,
MK 1.1 JIP 1
JIP8JIP 11
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CamocTtosiTeibHast padoTa 00y4yarommxcst

BbinmosnHenne  MHAMBUAYyaJbHBIX — 33JaHMH 10  IOCTPOCHHIO  MYJBTHUIUIEKCOPOB U
JEMYJIbTUIUIEKCOPOB METO/I0M CHHTe3a. [IpumepHas TemaTiKa BHEAy IMTOPHON CaMOCTOSATEIbHON
pabotel: O3HaKOMJIEHHE C NPAKTUYECKMMHU (DYHKLIMOHAIBHBIMM CXEMaMU MYJbTHILIEKCOPOB U
nemynbTuiuiekcopoB B TunoBeix LIMMC mo Ttabmuumam HMCTHMHHOCTH, ¢ paboToil cxem
MYJIbTHUIIIIEKCOPOB U IEMYJIbTUILIEKCOPOB U UX YCIOBHBIM Irpau4eckuM 0003HAUYCHUEM

0.5

Tema 4.4,
KoMOMHATHOHHBI
€ IBOMYHbIE
CyMMAaTOPbI

Conep:kanue y4eOHOT0 MaTepuaia

Hasnauenue u xinaccudukaims KOMOMHAIMOHHBIX cyMMaTopoB. [locTpoeHre METOIOM CHHTE3a |
ycIoBUSL (PYHKIIMOHUPOBAHUS OJHOPA3PSAIHOIO KOMOWHAIMOHHOTO MOJycyMMaropa. Tabnuia
UCTHHHOCTH TIpolecca (DYHKIIMOHUPOBAHHUS KOMOWHAIMOHHOTO cymMmatopa. Iloctpoenune u
paboTa MoJIHOTO OHOPA3PSAHOTO KOMOMHAIIMOHHOT'O CyMMAaTOpa.

MHOI‘OpBBpHI[HI)Ie CYMMAaTOPHI IMOCJICAOBATCIIBHOI'O0 U MapaJlICIIbHOT'O Ilef/'ICTBI/Iﬂ C 3alIOMHMHaHUEM
HIepeHoca, MOCIeA0BaTEIbHBIM CKBO3HBIM IIEPEHOCOM, MapaIeIbHBIM M TPYIIIOBBIM IEPEHOCOM.
CriocoObl  TOBBIIICHUST  OBICTPOACWCTBUS  MapajUIETbHBIX CyMMaTOpoB. HakamuBaromue
JIBOMYHBIE CcyMMaTopel. Jlecatmunele cymmaTopbl. KackamHoe coeqHEHHE CyMMAaTOpOB.
VYcnoBHoe rpaduueckoe 0003HauE€HHUE CyMMAaTopoB. AHaiW3 (QYHKIMOHAJIBHBIX CXEM
CYMMaTOpOB

CamocrosiTe/ibHasi padoTa 00yUyalouuxcst

BrimonHeHne MHIMBUIYaTbHBIX 3aJaHU 1O TMOCTPOEHUI0 METOJIOM CHHTE3a (PYHKIIMOHAIBHON
CXCMBbI CYMMaTOpa Ha TpI/I O}IHOp&SpS[I[HBIX qyucia, a TaK¥XKeE q)YHKHHOHaJ'IBHBIX CXeM
YMHOXUTeNe Ha cymmaropax. I[IpumepHas TemaTHKa BHEAYAHTOPHOM CaMOCTOSITENBHOM
paboTel: O3HAKOMIIEHHE C IPAKTHUECKUMHU (PYHKIMOHAIBHBIMH CXEMaMH CyMMaTOPOB B THIIOBBIX
[MUMC mo TtabnuiiaMm MCTMHHOCTH, ¢ pabOTON CXeM CyMMAarTopoB M WX YCIOBHBIM TIpaUYecKUM
0003HaYEHEM

0.5

OKO01-
OKO09,
MK 1.1JIP 1
JIP8JIP 11

Tema 4.5.

Hudgposbie
KOMIIAPATOPBbI

Conep:xkaHue yuedOHOro MaTepuasa

Ha3nauenune u xmaccudukanys LU(GPOBBIX KOMIAPAaTOpOB — cXeM cpaBHEHHs. OCHOBHBIE
oTiepanyy MOPa3psIHOTO CPAaBHEHHS JBYX CPAaBHHBAEMBIX JBOMYHBIX YHCENl HA OCHOBE anreOpsbl
goruku. IIpuHIMIBI paBeHCTBa M HEPABEHCTBA JBOMYHBIX 4YHced. [IpWHIMN MOCTpOeHHs U
nporiecc  (QYHKIIMOHUPOBAHMS  OJHOpaspsimHOro Kommaparopa. [loctpoeHwme wu  pabora
MHOTOpa3psAHOro Kommaparopa. TaOnuiia HCTMHHOCTH (YHKIIMOHMPOBAHUS KOMIIapaTopa.
CriocoObl HapallMBaHMs pa3psIHOCTH KommaparopoB. KackagHble cXeMbl KOMIApaTOpOB.
YcnoBHoe rpaduueckoe 0003HaUYCHHE KOMIIAPATOPOB

OKO1-
OKO09,
MK 1.1 JIP 1
JIP 8 JIP 11
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CamocrosiTeibHast padoTa 00y4yarommxcst
Beinonnenne MHAMBUAYAIBHBIX 3aJaHUM 1O MOCTPOEHUIO METOAOM CHUHTE3a (YHKLHMOHAIBHOH
CXEMBbI KOMIIapaTOpOB

0.5

Pa3nen 5. lupposn

1€ 3aTMIOMHHAKOIIME YCTPOMCTBA

7.5

Tema
5.1.Knaccupukan
Usl M IapaMeTpbl
3aIMIOMHHAIOIIUX
YCTPOMCTB

Coneprxanue yueOHOTro MaTepuasa

OOmrast xapakTepUCTHKA M Ha3HA4YeHUE NU(POBBIX 3alIOMUHAIOIMNX ycTporcTB. Kiaccudukanms
U TapamMeTpbl NH(PPOBBIX 3aTIOMHUHAIOIIUX YCTPOUCTB MO (PU3UYECKUM MPHUHIMIIAM PAaOOTHI, IO
TEXHOJIOTUH U3TOTOBJICHHS, CIIOCO0Y M300paKEHHS YHCEIN, CIIOCO0Y 3arlOMUHAaHUS MH(DOpMaIUH,
M0 KPAaTHOCTH CUUTHIBaHWA. MeToapl pa3menieHus wHGopmamnwu (agpecHas U Oe3aapecHas).
Uepapxust (cTpykTypa) 3amoMuHaroumx yerpoiicts (O3Y, II3Y, IIII3VY). OcHoBHblE
XapaKTePUCTUKH 3alOMHHAIOIINX YCTPOMCTB: E€MKOCThb, OBICTPOACHCTBHE, HAACKHOCTh U
SKOHOMHYHOCTb. [loHsiTHE O cBepxomepaTuBHOM 3anmoMmuHawpIeM ycrpoictee (CO3Y).
Opranuzanus 0e3aapecHON M BUPTYAIBHOW MaMsATH (Mara3wHHAas, CTEKOBas, acCOIMATHUBHAs,
HETOCPEACTBEHHAs U IPSIMOM aJipecalinm)

CamocrosiTe/ibHasi padoTa 00y4yalouuxcst
Bremmonnenue nomamHux 3agaHuid mo teme: CucremaTu3anusi 3allOMHHAIOIIUX YCTPOHCTB MO
pa3IUYHBIM ITapaMeTpam

0.5

OKO1-
OKO09,
MK 1.1JIP 1
JIP8JIP 11

Tema 5.2.
OnepaTuBHble
3alOMHHAKIIHE
ycTpoiicTBa

Coaep:xxanue yueOHOro MaTepuaJia

Ha3snauenue, mnpuHOMO TOCTPOEHUS M PEXHUMBI pabOTHl  ONEPATUBHO-3aIIOMUHAIOIIETO
yerpoiictBa (O3Y) — 3amuchk, XpaHeHUe M 4TeHue MHPopMauuu B sneMeHTax namsatu O3Y.
Opranuzanusa namsatu B O3Y. [locTpoeHne cxeM 3alOMUHAIONIUX 3JIEMEHTOB AMHAMUYECKUX U
cratnyeckux O3Y. Ctpykrypa marpuil Hakonutened nHdopmanuu O3Y. Cxembl onepaTUBHBIX
3anoMMHaOIMX  ycrpoictB  Ha  ocHoBe  TTJI-ctpyktyper u  M/II-ctpykTtypel C
OJTHOKOOPAMHATHOM M JIByXKOOpAWHATHOM BbIOOpkoil. Crarnueckue O3Y (perucrpossble,
MaTpuuHble, (haiiiioBble, Topa3psaHble, 6aiToBele). J(unamuyeckue O3Y. Cxemorexnuka O3V Ha
OTEYECTBEHHBIX  MHKpOCXeMaX. YCJOBHOE rpaduueckoe 00O3Hau€HHE  ONepaTUBHO-
3alIOMHMHAKOIIETO YCTPOMCTBA

CamocrosiTeibHast padoTa o0yuyaommxcst
BrimonnHeHne qomamHuX 3agaHui mo teme: [IpuHIMI mocTpoeHHs W pabdOThl CTaTUYECKOTO

CUMMCTPUYIHOT'O TPpUTTCPaA

0.5

OKO1-
OKO09,
K 1.1JIP 1
JIP 8 JIP 11
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2

Tema 5.3.
ITocTosiHHBIE
3aMOMHHAKOIINE
ycTpoiicTBa

Conep:xanue y4eOHOro MaTepuasa

Ha3snauenne u kinaccuduKaiuss TOCTOSHHBIX 3armoMuHaroImux yctporcts (I13Y). DnemenTtHas
0a3za W opraHuzanusl MOCTOSHHBIX 3aMOMUHAIOMIMX YCTPOUCTB. [loCTOSIHHBIE 3arOMUHAIOIINE
YCTPOMCTBA MACOYHOIO THUMNA M MpOrpaMMuUpyembie TMojb3oBareneM. Iloctpoenue I3V
pasnuyHbIX BUJOB. [lpuHnun mnporpammupoBanus mnois3oBaresneM [13Y  (snekTpuueckum
CUTHAJIOM U MackupoBaHueM). OCOOEHHOCTH MOCTPOCHHUS MEePEnporpaMMHUPYEMbIX MOCTOSHHBIX
3anomuHatomux ycrporcts (IMII3Y). Cxema III3Y ¢ MHOTOKpaTHBIM 3JIEKTPUUECKUM
nepenporpammupoBanrem. I3V ¢ ynbrpaduoneToBbiM CTUpaHUEM H AJICKTPUUYECKOMN 3aIUCHIO.
YcnoBHOe rpaduueckoe 0003HaYCHHE TOCTOSTHHBIX 3aIIOMHHAIONINX YCTPOICTB

CamocrosiTesibHasi padoTa 00y4aoumuxcs
Brinmonnenne nomManiaux 3agadui 1o TeEMe:
Cxemotexnuueckas peanuzanus [13Y B [ITUMC

0.5

OKO1-
OKO09,
MK 1.1 JIP 1
JIP8JIP 11

Pa3gen 6. Anajioro-

uudposbie (ALIINu uudpo-anaaorossie npeodpasosareau(IIAI) nndopmanun

Tema 6.1.
Hudpo-
aHAJIOTOBbIE
npeodpaszoBaresu(
IHAIl)kona B
HanpsoKeHUe

Coaep:xanue yueOHOro MaTepuaJia

Ha3nauenue u ocHOBHbIE NapameTpsl LU(po-aHaioroBelx npeodpazosareneit (LIAIT). Metoast
npeoOpa3oBaHus KO/Ia B aHAJIOTOBBIN cUTHAI. OCHOBHBIE CXEMHBIE PEIICHHSI IIOCTPOCHUS IIH(pO-
aHayoroBbIx ImpeooOpazopareneil: LIAIl ¢ mnpeuM3MOHHBIMM PE3UCTOPHBIMU MaTpULAMH U
6e3marpuunbie. [loctpoenne u mpuHIHI padoTsl cxembl LIAIT ¢ mpenu3noHHBIMU PE3UCTOPHBIMHU
marpuriamu (LJAIT ¢ BecoBbIMHM JBOMYHO-B3BEIIEHHBIMH CONPOTHUBICHUSMH) UM Ha OCHOBE
marpuilsl R-2R ¢ cymmupoBanuem TOKOB. CXEMOTEXHUYECKHE MPUHIIUITBI MH(PPO-aHAIOTOBBIX
npeoOpa3oBatesiel M UX IOCTPOEHHE Ha DJEKTPOHHBIX KIIOYax. YCJIOBHOE Trpaduyeckoe
0003Ha4YeHne 1(po-aHAIOTOBbIX MTpeodpa3oBareset

JlabopaTopHoe 3ansitue Ne 5
MccnegoBanue GyHKIIMOHATBHBIX CXeM U(PO-aHAIOTOBBIX ITPeoOpa3zoBaTeICii»

CamocrosiTenbHast padoTa 00y4yarommxcst

BrimonnHeHne noMantHux 3aganui mo reme: [puamun noctpoerus u padotsl LIAIT Ha ocHOBe
CyMMAaTOpa U CO CXEMHBIMH PEIICHUSIMH MTOCTPOCHHS IU(PO-aHATOTOBBIX MTpeoOpa3oBareseit Ha
KOHJIEHCATOPHOW MaTPHIIE C COOTHOIICHHEM €MKOCTH, KpaTHbIM AL[I1 credsiweco muna. AL[TT

nocne006amenbHo20 cuema

0.5

OKO1-
OKO09,
MK 1.1 JIP 1
JIP8JIP 11
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1 2 3 5
Tema 6.2. Copepxxanue yueOHOro MaTepuaJia 1
AHaJjioro- HaznauyeHue u ocHOBHBIE TapaMeTpbl aHaNOro-uudpoBbix npeodpazoBatenei (ALT). ITpunnun
uugpoBbie a”anoro-1ugposoro npeodpasopanus uHGopmarun. [loHsTre o AUCKpeTH3anNuy, KBAaHTOBAaHUH U
npeodpa3oBaTed | KOAUPOBAHUHU HENPEPBIBHBIX CUIHAJIOB. MeToibl MpeoOpa3oBaHUs aHAJIOTOBOTO CUTHAJA B KOJ.
(ALLIT) [IpuHIMIT TIOCTPOCHHUS AaHANOTO-IM(PPOBBIX TMpeodpa3oBaTeNiell CHTHAIOB IO METOJaM
uHdopmManuun CTYIEHYaTOIr'0 M IMOCJEA0BATENbHOIO NPUOJIMKEHUS OITOPHOTO HANPSKEHUS U C MapajliesIbHbIM
npeoOpazoBanuem. [IpeoOpazoBarens yriia moBopora B ABOMYHBINA Koxa. [locrmemoBaTenbHbIC OKO1-
AIIl ¢ eaMHUYHBIM M C JABOMYHO-B3BEILIEHHBIM HpPUOJIMKEHHEM. YCIOBHOE Trpaduueckoe OK09,
0603Ha4YeHHEe aHAOro-1M(pPOBLIX IpeobpasoBaTerieit IIK 1.1JIP 1
JIP 8 JIP 11
JladoparopHoe 3ansTue Ne 6 1
MHccnenoBanne (yHKIIMOHAIBHBIX CXEM aHAJIOr0-LM(poBble MpeoOpa3oBaTeseii»
CamocrosiTeibHast padoTa o0yuyarommxcst 0.5
Beimonnenne nomamnux 3ananuii mo teme: Iloctpoenue cxemsl mnapamiensHoro ALl ¢
dIIeMEeHTaMu ctadbuinu3anun. [1oaroToBka K TECTUPOBAHHIO
Pa3nen 7. Mukponpoueccopbl # MUKPONIPOLECCOPHBbIE YCTPOHMCTBA 5
Tema 7.1. Oomme | Cogep:kanue yueOHOro MaTepuaJia 2
CBe/IeHUs 0 OcHOBHBIE ONpeAeTeHNs U TOHATHS 0 MUKPOIpOIieccopax Kak MmpuMepax Hu(ppoBOro aBTomMara.
Mukponpoueccopa | Haznauenue, kimaccuukanus M TUNOBas CTPYKTypa MHKporpoueccopa. J[Ba moaxona K
X H MOCTPOCHHUIO TPOLIECCOPOB: MPUHLUIBI CXEMHOM JIOTUKM W MPOrPaMMHUPYEMOH JIOTHKH.
Mukponpoueccop | CriocoObl  OpraHu3alMyd  yOpaBICHHWS  BBIUMUCIUTENBHBIM  TporeccoM.  Kimaccudukarus
HBIX CHCTeMAaX MHUKpONponeccopHblx cpeactB. [lokonenust mukponpoueccopoB. OOnacTH NpUMEHEHUs OKO1-
MUKpoIpoleccopoB 1 MUKpoOBM. Ponb MuKporpoleccopHoil TEXHUKU MPHU CO3/1aHUU CUCTEM OKO09,
00paboTKH AaHHBIX. [IepcreKTUBBI Pa3BUTHS U UCIIOIb30BaHUS MUKPOIPOLIECCOPHBIX CPEJCTB MK 1.1 JIP 1
JIP 8 JIP 11
CamocrosiTeibHast padoTa 00y4yarommxcst 1

BeimonHenne pomamHux 3anaHuil mo teme: CucreMaru3anus KJIacCU(PHUKAIMOHHON CTPYKTYpPHI
MUKpOTIPOIIecCOpoB  [locmpoenue 6 mabauynot u  2epaguueckol  Gopme NOIHOCBIO
onpeodenennozo asmomama Munu umerowuti 3-4 cocmosnus, 2-3 6xo0HbIX, 2-3 8bIXOOHLIX CUCHAA.
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1

2

Tema 7.2.
Muxkpomnpoueccop
HbI€ YCTpoOiicTBa

Conep:xanue y4eOHOro MaTepuasa

OpnHOKpuCTanbHble MHUKpOIporeccopbl. CTpyKTypHass cXemMa M apXUTEKTypHOE IOCTPOEHHUE
OJIHOKPUCTAJILHOTO  MUKpormpoueccopa. CocraB, Ha3HAYeHUE ¢ MPUHLHUIBI B3aHUMOCBS3U
OCHOBHBIX OJIOKOB B CTPYKTYPHOIH cxeme MuKpormpoieccopa. HasHaueHne OCHOBHBIX CUTHAJIOB U
BBIBOJIOB. B3amMojelcTBUE YCTPOMCTB MHUKPONPOLIECCOpPAa IIPU  BBINOJHEHUUM  KOMAaH[
ynpasnenus. Komanabl mukpomnporeccopa. OcoOeHHOCTH peanu3ali KOMaHJ Ieperadyu
ynpasieHusi. Opranuzanus naMsaTi MUKPOIPOLeccOpoB. MalllmHHbBIE TaKThl U IIUKJIbI (BpeMEHHAs
nuarpamma 1ukioB). Mudopmanus cocrosuus. 3anyck Mukporpoueccopa. CocTosiHUS 3axBaTta,
npepbiBaHusl, ocTaHoBa. [IoHATHE O MPOrpaMMHOM OOecTieYeHUU

CamocrosiTe/ibHasi padoTa 00y4yalouumxcst
BrimonHenne uWHAMBUAYaAIbHBIX 3amaHuil mo Teme: CocTaBlieHHE CTPYKTYpbl (OpPMHUpPOBAHUS
KOMaH/I YIIPaBJICHUS B MUKPOIIPOLIECCOPE

OKO1-
OKO09,
MK 1.1 JIP 1
JIP8JIP 11

BCEI'O

75

10

HpI/I MNPUMCHCHHUU AOUCTAHIHMOHHBIX

O6paSOBaTeJ'IBHBIX TEXHOJIOTUN H QJICKTPOHHOTI'O 06yquH$[ OCBOCHHUC JUCHUIIIIMHBI (MOI[y.]'IH) OCYLICCTBJISICTCA B

AJIEKTPOHHO-UH(POPMAITMOHHON 0o0pa3oBaTenbHOM cpene (oOpazoBaTenbHas IIaThopMa 3JIEKTPOHHOU momnepkku oOydeHus Blackboard Learn (caiit
bb.usurt.ru)) B paMkax CO3AaHHOTO Kypca, YTO MO3BOJICT PEajM30BBIBATH ACHHXPOHHOEC W CHHXPOHHOE B3aMMOJICHCTBHE YYACTHHKOB 0Opa30BaTEIbHBIX

OTHOIIIEHHU.

*KoHKpeTHbIEe aKTUBHbIE U HHTEPAKTUBHBIE ()OPMBI POBEACHUS 3aHITUNA OTPAXKEHBI B KAJIEHIaPHO — TEMAaTUYECKOM IUTaHE MpernojaBaTens

**Z[J'IH XApPaKTCPUCTHKU YPOBHA OCBOCHUSA yqe6H0ro MaTepHrajia UCIOJb3YIOTCA CICAYIOIINC 0003HaueHus: 1 - 03HAKOMIICHHBIHM (y3HaBaHI/IC paHee

U3y4EHHBIX 00BEKTOB, CBOMCTB); 2 — peNpPOLYKTUBHBIH (BBINOJIHEHHE JESITEIBHOCTH O 00pa3ily , HHCTPYKIIMHU HJIM MOJI PYKOBOZACTBOM); 3 —

IPOJAYKTUBHBIN (TJIAHUPOBAHUE U CAMOCTOSTEILHOE BBITIOJHEHHE JIEATEIbHOCTH, PellieHNe MPOOJEMHBIX 3a7a4).
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3. YCJIOBHSI PEAJTU3AIINU PABOYEl ITPOTPAMMDBI
JUCHUILIAHBI

3.1 TpeGoBanusA K MUHUMAJIbHOMY MATE€PHAJIbLHO-TEXHMYECKOMY 00ecredyeHU o
JlucuuniauHa peanu3yercs B 1a0opaTopuu MUPPOBOI CXEMOTEXHUKH.
OcHatenue 1abopaTopuu:
- ClleUaIn3upoBaHHast MeOeb;
- TEXHUYECKUE CPEJICTBA OOyUEHUS;
- 000pyA0BaHKE, BKIIIOYAsi IPUOOPHI: HE UCTIOIb3YIOTCS;
- HarJIsiJHbIE TOCOOUSL.

3.2 YuyeOHO-MeTOAHYECKOE O0ecneyeHre JUCIUIITITHHDI

1. ®ponos B.A. lludppoas cxemorexnuka: B 4 4. U. 1. OcHoBBI Lu(ppoBOI
CXeMOTEXHUKH : yueOHHK / B.A. ®posnos. — M.: ®I'BY IO «YuebHo-MeToau4YecKuii
IIEHTpP 0 00pa30BaHMIO HA YKEJIC3HOIOPOKHOM TpaHcmopTte», 2020. - 292 ¢. - ISBN:
978-5-907206-18-2. - Pexxum goctyma: http://umczdt.ru/books/41/242200/

2. ®ponos B.A. lludpoas cxemorexnuka : B 4 4. Y. 3 Apudmernuecko-
JIOTUYECKHUE OCHOBBI IUPPOBOM cXxeMOTexXHUKH : yueOHuk / B.A. ®ponos. — M.: ®I'BY
JIIO «Y4eOHO MeTonnYeCKUi LIEHTP 10 00pa30BaHUIO Ha JKEJIE3HOIOPOKHOM
Ttpancnoptey, 2020. — 400 c. - ISBN: 978-5-907206-20-5. - Pexxum noctymna:
http://umczdt.ru/books/41/242202/

3. ®ponos B.A. lludpoas cxemorexnuka : B 4 4. Y. 4.: [{ludpossie
ycTpoiicTBa 00padoTku nHpopmanuu : yueoOHuk / B.A. ®ponos. — M.: ®I'BY I1O
«Y4eOHO-METOUYECKUI HEHTP MO 00Pa30BaHUIO HA JKEJE3HOJOPOKHOM TPAHCIIOPTEY,
2020. — 516 c. - ISBN: 978-5-907206-21-2. - Pexum pocrymna:
http://umczdt.ru/books/41/242204/

4.Cmuss E.B. CxemoTexHUYECKHE PEIICHHS] IOCTPOCHUS U KOHTPOJIS LIU(PPOBBIX
ycTpoicTB: yueb. nocodue. — M.: ®I'BY JII1O «Y4yebHO-METOAMUECKUNA LIEHTP T10
00pa30BaHUIO HA KEJIE3HOJOPOKHOM TpaHcmopTe», 2018. — 183 c.
Pexxum noctyna: http://umczdt.ru/books/uchebniki-i-uchebnye-posobiya-2018-
goda/skhemotekhnicheskie-resheniya-postroeniya-i-kontrolya-tsifrovykh-ustroystv/—
Ob «YMI X T»

JonoHuTeIbHAS yUeOHasl JuTEepaTypa:

1. Munenuna, C. A. DJIEeKTpOTEXHUKA, HIEKTPOHUKA U CXEMOTEXHUKA : YYEOHUK U
NPaKTUKYM JUIsl cpeHero npodeccuonanbuoro oopazosanus / C. A. Munenuna,
H. K. Munenun ; nox penakuueit H. K. Munenuna. — 2-e uza., nepepad. v 1011, —
Mockga : U3natensctBo O0paiit, 2021. — 406 c¢. — (IIpodeccronanbpHoe
obpazoBanue). — ISBN 978-5-534-04676-2. — Pexum goctyna: —
https://urait.ru/bcode/469606

Y4eOHO-MeTOAMYECKAs padoTa ISl CAMOCTOATEILHON padoThbI:
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1. Meroanueckue ykazaHus MO BBITIOJHEHUIO CAMOCTOSITENIbHBIX padoT 1Mo
mucuuruinae «udposas cxemorexuukay/ M.C. Jleonos- KXKT VpI'VIIC, 2021 Pexum
nocryma: KXKT YpI'VIIC - Meroaunueckoe obecneuenue (V:) - 27.02.03

2. Meroanueckoe mocoOue 1o NpoBeCHUIO MPAKTUUYECKUX 3aHATUHN 11O
muciuiuinie « {udposas cxemorexuukay/ M.C. Jleonos- KIXKT YpI'VIIC, 2021. Pexum
noctyna: KXXT YpI'VIIC - Meroaudeckoe obecrnieuenue (V:) - 27.02.03

Meroanueckoe MocoOMe MO BBIMOJIHEHHUIO JTA0OPATOPHBIX PabOT MO AMCIMILIUHE
«udposas cxemorexuuka»/ M.C. Jleonos- KXKT VpI'VIIC, 2021. Pexum nocrymna:
KOKT YpI'VIIC - Meroandeckoe obecniedenue (V:) - 27.02.03

3.3 Nudopmanuonnbie pecypcbl cetu MHTepHeT M mpodeccuoHabHbIE 0a3bl
JAHHBIX

[TIepeuens UHTEpHET pECYpPCOB:

1. Tpancnopr. Poccun  (exxeHenenpHas ~— Tasera). ®opma  gocTyma:
http://transportrussia.ru/

2. XenesHonopoxHelid TpaHcmoptT: (kypHai). Popma mgoctyma: http://www.zdt-
magazine.ru/

3. Tparcnopt Poccuiickoit @eaepanmu: (KypHaI Il CIICIAATUCTOB TPAHCIIOPTHOTO
KomIuiekca). dopma goctymna: WWw.rostransport.com
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4. KOHTPOJIb 1 ONEHKA PE3YJIbTATOB OCBOEHUA JUCIHUIIJIMHbI

Pe3yabTaThl 00yyeHus

(OCBOGHHbIe YMEHHUHA, YCBOCHHDbIC 3HAHUA,

(opmupyemMble KOMIIETEHIIVN)

DopMBbI U METOAbI
KOHTPOJIsI
U OLIEHKU Pe3yJibTATOB
00y4eHus

YMeHust:

-HCTIOJIb30BaTh TUIIOBHIE CPEJICTBA
BBEIYHCIIUTEITLHON TEXHUKH H
IPOrpaMMHOE 0OECIICUCHHE;

-IIPOBOANTH KOHTPOJIh M aHAJINA3 MPOIIecca
(GYHKITMOHUPOBAHUS LIUGPPOBBIX
CXEMOTEXHUYECKUX YCTPOUCTB 110
(GyHKIIHOHATBHBIM CXEMaM.

TexyImi KOHTPOJIb:
HaOJII0/ICHHUE U OLICHKA Ha
71a00paTOPHBIX U MPAKTUYECKUX
3aHATHSX, PEIICHHE
CUTYaIIMOHHBIX 3a/ad.
[IpomexxyTouHas aTTecTaius:
OIICHKa OTBETOB Ha BOMPOCHI
muddepeHIupOBaHHOTO 3a4eTa.

3HaHun:

-BUbI MH(OPMALIUU U CLIOCOOHI €€
npeacrasiaeHus B OBM;
-alTOPUTMBI (PYHKIIMOHUPOBAHUS
HU(POBON CXEMOTEXHUKH.

Texymmit KOHTPOJIb:
HaOJIIOICHYE U OIl€HKA Ha
71a00paTOPHBIX U MPAKTUYECKUX
3aHATHUAX; PA3JINYHBIC BHUJIBI
OTIPOCa, BHIMOJHEHUE
WHIUBUYaJTbHBIX TOMAITHAX
3a/IaHUi, peIeHHEe
CUTYAIIMOHHBIX 3ajad4,
TECTUPOBAHHE.
[IpomexyTouHast arrecTauus:
OIICHKa OTBETOB Ha BOMIPOCHI
b depeHnpoBaHHOTO 3a4eTa.
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