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1 leau, 3a1a4M ¥ NVIAHUPYEMble Pe3yJbTaThl 00y4eHHs 110 AUCHUILIHHE

[ens nucuunnmueabl: OCHOBHBIMU LIETISIMU OCBOEHUS AUCLUILINHBI SBJISIOTCS TEOPETHUYECKAs
U TIpaKTHYECKas MOATOTOBKA OakalaBpOB HE AJIEKTPOTEXHUYECKUX CIEIHMAIBHOCTEH B 00JacTu
AJIEKTPOHHO-IJIEKTPOTEXHHUECKUX YCTPOWCTB B TaKOH CTEMeHH, 4TOObl OHM MOTIJIM BHIOpATh
AJIEKTPOTEXHUYECKUE, OJIEKTPOHHBIC, 3JICKTPOU3MEPHUTEIbHBIE YCTPOHCTBA MOJUTPAPUIECKOTO
000pyI0BaHUs, YMETh UX MPABUIIBLHO SKCILTyaTHPOBATh U IMATHOCTUPOBATD.

OCHOBHBIMH 3ala4aMi U3YyUYCHUS JUCHUIIIIMHBI ABJIAIOTCA OBJIAACHUC!

OCHOBHBIMH 3aKOHAMU JIEKTPOTEXHUKH, JIIEKTPOHUKH, CXEMOTEXHUKU;

IIPaBUJIAMU COCTABJICHUS DJIEKTPUYECKUX CXEM U IPUMEHEHUsI CUMBOJIMKHY;

OCHOBAaMH TEOPUHU U METOJAMU pacueTa JICKTPUUECKUX U HIEKTPOHHBIX LICTICH;

METOJIaMU M NPUHIUNAMU (HOpMaTU3aLUU HPOLECCOB B 3JIEKTPUUYECKUX U DJIEKTPOHHBIX
LeIAX;

METOAAMH MOJEIUPOBAHMS JIEKTPOTEXHUYECKUX U NIEKTPOHHBIX YCTPOMCTB;

METOAAaMHU OLIEHKU pabOTOCIIOCOOHOCTH, KaUeCTBa U TEXHUUECKUX PECYPCOB JEKTPOHHBIX
3JIEMEHTOB U JIEKTPOHHBIX YCTPOMICTB;

OCBOCHME MPHUHIMIIOB IEHCTBHUM 3JIEKTPOHHO-2JIEKTPOTEXHUUECKUX YCTPONUCTB KOHTPOJIS U
yIIpaBJIeHUs] TEXHOJIOTUYECKUMU NPOLleccaMy MOJUTpapuuecKkoro Npou3BoJICTBA;

YMEHHUE CIUIAHUPOBAaTh M PEaTM30BaTh SKCIEPUMEHTAJIbHbIC UCCIEI0BaHUS C 00pabOTKOI
IIOJIyYEHHBIX PE3YJIbTATOB.

OOydeHre 1o AUCHMILIMHE HAIMPABJICHO HAa (OPMUPOBAHUE Y OOYUAIONINXCS CIICTYIOIINX
KOMIIETEHIINH:

Kox n HamMeHoBaHHe KOMIIETEHIINIA

I/IHIII/IKaTOI)BI JAOCTHKCHUA KOMIICTCHIIMH

OIIK-1 CniocobeH MpuUMeHSTh
€CTeCTBEHHOHAYYHBIE U OOIIEHHKEHEPHBIC
3HaHUs, METOJIbl MATEMaTHYECKOTO aHaIu3a 1
MO/JIEIMPOBAHUS B 00J1aCTH
npo¢eCCUuOHATBHON IEATETLHOCTH

NOIIK-1.1 IlpumeHnsier MmaTeMaTUyeCKue
METO/IbI JUIsl pEIICHUs NHKEHEPHBIX 3a/a4,
aHAJIM3UPYET U UHTEPIIPETUPYET
MaTeMaTHYeCKue MOJeIH (pru3nyecKux
MIPOLIECCOB U TEXHUUYECKUX CUCTEM
NOIIK-1.2 Ananu3upyert JaHHbIE, BBISIBIISET
3aKOHOMEPHOCTH, JIel1aeT 000CHOBaHHbBIE
BBIBO/IbI

NOIIK-1.3 Kputnuecku u3mepsieT pe3ybTaThbl
pacueToB U OLIEHOK, BHOCUT KOPPEKTUPOBKHY;
aJlanTUpyeT TEOPETUUECKNUE 3HAHUS 1A
pelIeHnss KOHKPETHBIX MHKEHEPHBIX 3a]a4
NOIIK-1.4 Co3znaeT MOAENbHBIE PEILICHUS
3a]1a4 NHKEHEPHOI'0 TBOPYECTBA

OIIK-5. CniocoGeH peaan30BbIBaTh
TEXHUYECKUE PEIICHUS B MPOPECCHOHATHHON
JesITeIbHOCTH, BBIOMPATh 3((hEKTUBHBIE U
0e30macHbIe TEXHHYECKHE CPEICTBA U
TEXHOJIOTUU

NOIIK-5.1 Ananu3upyer nocTaBlIeHHbIE
3a/la4yM U MpeasaraeT TeEXHUYEeCKHe pelieHus,
MaTepHualibl 1 000pYAOBaHUE C YUETOM
TpeOOBaHUH K KauecTBY, CPOKAM U pecypcam
NOIIK-5.2 OueHuBaeT 3KCIlyaTalliOHHbIE
XapaKTePUCTUKU 000PYI0OBaHUS U MPOUUX
CPEICTB IPOU3BOCTBA NEPEN UX
BHEPEHHEM, YUUTBIBAET TPEOOBAHMUS
MIPOMBIIIICHHON 0€30MaCHOCTH; aHAJTN3UPYET




MOTEHIAJIbHBIE PUCKH, CBA3AHHBIE C
9KCIUTyaTanue 00opyoBaHus U
IPOM3BOJICTBEHHBIMU IIPOLIECCAMU
NOIIK-5.3 Pa3zpabaTbIBaeT MpeiioKeHus o
MOJIepHU3aLH1 000pyI0BaHUS U
IIPOU3BOJICTBEHHBIX MPOLIECCOB, IPUMEHSET
MH)KEHEPHBIE 3HAHUS U1 PELICHUs
HECTaHIAapPTHBIX 33/1a4, BOSHUKAIOUIUX B
npodeccuoHaIbHOM e TeIbHOCTH
NOIIK-5.4 ITpoBoauT aHanus

3¢ (GEeKTUBHOCTH BHEPEHHBIX PELICHUN Ha
OCHOBE OOBEKTHBHBIX JAHHBIX U
HoKa3aresel; OLleHUBAeT BIMSIHUE
TEXHUYECKUX PEIICHUN Ha
POU3BOIUTEIBLHOCTD, CE0ECTOMMOCTD U
Ka4yeCTBO MPOTYKIUHU

HOIIK-5.5 Baeapsier MeTOIbl KOHTPOJIS U
JIMAarHOCTUKU 000pyIOBaHMS JJIs
NpEeOTBPALICHUS aBapUIHHBIX CUTYallUH U
CHIDKEHUSI U3JIEPIKEK

2 MecTo IUCHMILVIMHBI B CTPYKTYpe 00pa30BaTe/IbHON MPOrpaMMbl

JucuumirHa OTHOCUTCS K 00s13aTenbHOM yacTu 650ka b1 «/luciunmunsl (Mogymnn)».

JucuuminHa B3auMOCBSI3aHa JJIOTHUECKH U COJIEPKaTeNbHO-METOIUYECKH CO CIIETYIOIUMU
JTUCHUIIIIMHAMM:

-pusnka

-TMHEeWHas anredpa

-MaTeMaTH4YECKUI aHAIN3

3 CTpyKTypa U cojiep:KaHHe THCHHIINHBI
OO011ast Tpy/I0eMKOCTh TUCIMIUIAHBI cocTaBiisieT 4 3a4eTHbIX enuHuIl (144 daca).

3.1 Buasbl yueoHoii paGoThl U TPYI10EMKOCTh

3.1.1 Ounas hopma oOyueHHs

Ne B GH0ii a6 KoanuecTso CemecTpbl
n/n WL YHEOHO! pa0OTL! 4acoB Cemectp 4
1 | AyauTopHble 3aHATHUS 72 72
B toM uncre:
1.1 | Jleknuwm 36 36
1.2 | CemuHapcKue/ IPaKTHYECKUE 3aHITHS 18 18
1.3 | JlabopaTopHbIe 3aHATHS 18 18
2 | CamocTosiTeIbHAsA padoTa 72 72
3 | [IpomexkyTOoUHAs aTTeCTAIUS
3auer/mud.3aeT/FK3aMeH DK3aMeH
Hroro 144 144

3.2 TemaTnuyecKuii MJIaH U3YyYeHUS TUCHUTITHHBI
(o popmam 0OyueHwMs)



3.2.1 Ounas popma oOyueHus

Ne | HammeHoBaHue pa3aena pucuunuibl | Jlekiuu | [1/C3 JIao. CPC Bcero
o/
i}
1 | Beenenue 4 2 2 8 16
2 | JIuneliHbIE 27EKTPUUECKUE LIETTN 4 2 2 8 16
MOCTOSTHHOT'O TOKA
3 | DreKTpUYECKHE LEH 4 2 2 8 16
CHHYCOUIAJIbHOTO TOKA
4 | TlepexoqHbIE IIPOLIECCHI B 4 2 2 8 16
IEKTPHUUCCKUX ETISIX U
HEJIMHEHHbBIC DJICKTPUUSCKHE U
MarHUTHBIE IIETH
S | DineMenTHas 6a3a COBPEMEHHBIX 4 2 2 8 16
JJIEKTPOHHBIX YCTPOUCTB
6 | McTouyHMKH BTOPUYHOTO 4 2 2 8 16
AIICKTPONTUTAHUS
7| Yeunurenu 3IeKTPUYECKUX 4 2 2 8 16
CHTHAJIOB
8 | VIMIly/IbCHBIE M ABTOTEHEPATOPHBIE 4 2 2 8 16
YCTPOWCTBA U IU(POBBIC YCTPOKUCTBA
9 | MukponpoueccopHbIe YCTPOICTBA 1 4 2 2 8 16
AIIEKTPUUECKUE TPHUOOPHI U H3MEPECHUS
Hrtoro 36 18 18 72 144

3.3 Conep:xkanune THCHUIIHHBI

Copneprkanue Kypca 1abopaTopHO-
MIPaKTUYECKHUX 3aAHITHUM.
Meroandeckue nocoOus u
auteparypa. HCTpykTax 1o
TexHuKe 6e30nmacHoCTH. OCHOBHBIE
CBEJICHUS 00 JIEKTPUUECKUX TETSX

Ne HanmenoBanue pazgena Copnepxanue paszaena dopMa TEeKyILEro
n/n JTUCITATUTHHBI KonTtpons
yCIIEBAEMOCTH
1 | Beenenne IIpenMer v 3HaYEHKE JUCHUIUIMHBI. YcTHBIH ompoc
Coepkanue JeKIMOHHOTO Kypca. nHUCbMEHHast paboTa

2 | JIuHelHbIe 2TeKTPUUECKIE
LIENH [TOCTOSTHHOTO TOKa

DJIEKTPUUECKUE CUTHAIIBI U
JIMHENHBIE 3JIEKTPUYECKHE LIETIH.
[TaccuBHBIE U AKTUBHBIE DIIEMEHTHI
ANEKTPUYECKUX LIETIEH, NX
KOMIIOHEHTHBIE YPABHEHMUS.
OCHOBHBIE OIIpeIEIEHUS,
TOIOJIOTUYECKHE TapaMETPhI U
METO/IbI pacyeTa JIMHEHHBIX
ANEKTPUYECKUX LIETIEH.
@DyH/TaMEHTAJIbHBIE 3aKOHBI

VYeTHbIi onpoc
MUChbMEHHas padoTa
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AIIEKTPOTEXHUKU. DKBUBAJICHTHBIE
npeoOpa30BaHUsl IEKTPUUECKUX
neneii. PanmonaibHbie METOEI
MOJICIINPOBAHUS U pacyeTa LENen.
DHepreTUYecKuii 0anaHc B
JIMHEUHBIX JICKTPUUYECKUX TETIsX.

DIIEKTPUYECKHE LICTIH
CUHYCOM/IAJIbHOTO TOKa

OCHOBHBIE 3JIEMEHTHI U TapaAMETPhI
ANEKTPUYECKHUX LIETIEN
CHUHYCOMJIAJIbHOTO TOKA.
ConpoTHBIEHUS U MPOBOJAUMOCTH.
[elicTByrolye 3Ha4€HUsI TOKOB U
HanpsokeHud. CUMBOJIMYECKUM
MeTo/ aHanu3a. Pe3oHaHChI
HaIpsDKEHUM U TOKOB. Llenu co
B3aUMHON MHAYKTUBHOCTBIO.
AKTHUBHasI, peaKTUBHAs U TIOJIHAS
MoIHOCTb. [Tonydyenue Tpexdaznoii
s7¢. OCHOBHBIE CXEMBI
Coenunenuii B Tpex(a3HbIX
ANEKTPUYECKUX HETsX. AHAIU3
CUMMETPUYHOUN U HECUMMETPUYHBIX
TpeXx(}a3HBIX IEKTPUICCKUX IICTICH.
ABapuiiHbie peKUMBbI PaOOTHI.
Pacder n uamepenue MOIHOCTEN B
Tpex(da3HbIX LEMsIX.

VYeTHBI onpoc
MMUCbMEHHAs paboTa

IlepexonHble mpoueccsl B
IEKTPUUECKUX LIETISAX U
HeJIMHEeHbIE 2JIEKTPUUECKUE U
MarHuTHBIE LIENIN

3aKOHbI KOMMYTALIHH.
Kaccuueckwnii MeTO T aHAIIM3a
MEePEXOHBIX MTPOLIECCOB.
ITocTostnHas Bpemenu. IlepexonHeie
MIPOLIECCHI B PA3BETBICHHBIX LEMAX
MOCTOSTHHOTO TOKa TMEPBOTO U
BTOpOro nopsiaka. [lonsitue o
HEJTMHEHWHBIX dJIEMEHTaX U
HEJIMHENHBIX AIEKTPUUYECKUX LIETIsX.
['padpoananuTrueckre METOIBI
aHanmu3a nenei. OCHOBHBIE OHATHUS
TEOPHH JIEKTPOMArHUTHOTO TIOJIS U
OCHOBHBIE MATHUTHBIE BEJTMYUHBI.
CoiicTBa (heppOMarHUTHBIX
MarepuasioB. OnpeaeseHue,
KJIacCU(UKAIIUsI, 3aKOHBI MAaTHUTHBIX
neneii. MarauTHas mens ¢
MOCTOSIHHBIMH MarHUTHBIMU
MOTOKaMu. MarHuTHBIE 1IN ¢
MePEMEHHBIMU MarHUTHBIMU
MTOTOKAMH.

VYeTHbI# onpoc
MUChbMEHHAs padoTa

OnemeHTHas 0a3a
COBPEMEHHBIX 3JICKTPOHHBIX
YCTPOUCTB

DnemMeHTHast 0a3a COBPEMEHHBIX
ANEKTPOHHBIX YCTPOUCTB. [IprHIMN
JIEUCTBUS MOJYIIPOBOJHUKOBBIX
npubopoB. J(noaer. AHanmmu3
JUOJHBIX KJIIKOYEH U OTPAaHUYUTEIIEH.
TpaH3uCTOPBHI.

VYeTHbIi onpoc
nucbMeHHas paboTta
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[TpuHIMT NEHCTBUSA, PEKUMBI
paboThI, CXEMbI BKJIFOUCHHSI.

HcTouHukyu BTOpUYHOTO
3IEKTPONUTAHUS

CTpyKTypa BTOPUYHOTO HCTOUYHUKA
aneKkTponuTanus. J{noaHplit
BBINPSIMUTEIb, OCHOBHBIC ITaAPAMETPHI.
[TaccuBHBII cTAOWITN3ATOP
HaNpsDKCHUS. AHAITU3 PadOTHI
rpad)4ecKUM U aHATUTHICCKUM
METOIOM.

KomnieHcanmoHHbIi cTa0uImM3aTop
HAIPSDKCHUSI.

VYeTHBI onpoc
MMUCBMEHHAs paboTa

Ycunurenu
ANEKTPUUYCCKUX CUTHAIIOB

OcHOBHBIE TapAMETPHI U
XapaKTePUCTUKU yCUIIUTENEeH
IEKTPUICCKUX CUTHAJIOB.
OOpaTHbIe CBSI3U B yCUTTUTEIISX.
OMHUTTEPHBIN TTOBTOPUTEITb.

Y CUIIUTENBHBIN KacKal Ha
OUMOJIIPHOM TPAH3UCTOPE C OOITUM
smutTepoM. uddepennmansupie
YCHIIMTENbHBIE Kackael. CBOHCTBA
OTIEPAIlMOHHBIX YCUIIUTENEH C
Pa3IMYHBIME OOPATHBIMH CBSI3SIMHU.
MHorokackaHble YCUIUTEIH.

YcTHBIN onpoc
MUChbMEHHAs paboTa

NmmynbcHblE 1
aBTOI'€HEPATOPHBIE
ycTpoiicTBa U HU(pPOBbIE
YCTpOMCTBA

KiroueBoii pesxum paboTs
TPaH3UCTOPOB. HeMMHEHHBIN pexkuM
pabotsl oy. Kommnaparop.
I'enepaTopsl UMITYIBCOB. Y CIOBUS
CaMOBO30YX/IeHUSI.
MynbTHBHOPATOPEI,
OJIHOBUOPATOpHI, INIMH Ha
ONEPALMOHHBIX YCUIIUTEIAX.
OcHoBbI TG POBOI IIEKTPOHUKH.
DJEKTPOHHBIE JJOTUYECKHUE IIIEMEHTHI.
[Tonsitust OyneBoit anreOpsl.
Jlornueckue MUKpocxeMbl. Anredpa
noruku. KomOuHanmoHHb1e
WUHTETPaJIbHBIE MUKPOCXEMBI CHHTES
AIIEKTPOHHBIX CXEM Ha JJOTHYECKHUX
AIIEMEHTAaX.

WHTerpasbHbIE TPUTTEPBI.
WHTerpaibHble CUETUHUKH.
Cymmaropsl. Peructpsr.
Tudparops! u nemudparopsl.
[TprmepsI HCTIONB30BAHUSI CXEM
U(PPOBON IEKTPOHHUKH.

VYeTHbI# onpoc
MUChMEHHAs paboTa

MukponponeccopHsie
YCTPOMCTBA U AIEKTPUUECKUE
MPUOOPHI 1 U3MEPEHUS

3anoMHHAOLME yCTPOMCTBA.
CTpyKTypHBIE€ CXEMBI U IPUHLIUII
JIEHCTBHSI MUKPOTIPOIIECCOPHBIX
ycTpoucTs. [Ipumenenne
MHUKPOIPOIIECCOPHBIX YCTPONCTB
U3MEPEHUE ITEKTPUUECKUX
BEJIMYMH. MeTOIbl U3MEPEHMUII:

YcTHbIH onpoc
MUChbMEHHas padoTa
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IpsIMbIE U KOCBEHHBIE. AHAJIOTOBbIE
AIIEKTPOU3MEPUTEIIbHBIE TPUOOPHI
IPSMOT0 Ipeodpa3oBaHusl.
YCeTpoiCTBO, IPUHLIMAI IEUCTBUS U
oOnactu npumeHenus. Vzmepenue
AIIEKTPUYECKUX BEJIUYMH: TOKOB,
HanpsHKEHUH, COINPOTHUBJICHUH,
MOIIIHOCTH U DHEPIHH.

3.4 TeMaTHKa CeMHHAPCKUX/MPAKTHYECKUX H J1a00PATOPHBIX 3aHATHIA

3.4.1 CeMuHapcKue/IPaKTUICCKUE 3aHATHS
CeMHHApCKUE 3aHATUS HE MPETYCMOTPEHBI

3.4.2 JlaGopaTopHbIe 3aHATHS

Ne Ne HanmenoBanue O6bem
n/m | pasnena B
JTACLUILIA yacax
HBI
1 Tema 1 «HMccnenoBanue pa3BeTBIEHHOMN ANEKTPUUECKON LIENMH OCTOSIHHOTO TOKa. 2
Pemenue 3anau.
2 Tema 2 «HMccaenoBanne pe3oHaHca HanpsDKEHUHA B D11 CHHYCOMIAIBHOTO TOKAY. 2
3 Tema 3 «IlepexomHbIE TIPOIIECCHI B IIETISIX TIOCTOSHHOTO TOKA» 2
4 Tema 4 «BbInpsaMuTENN HA NOIYIIPOBOJHUKOBBIX AUOJAX»; «AHAIN3 1aCCUBHOTO 2
CTa0MIIN3aTOPa HANPSDKEHHUsD». 3aiuTa JJabopaTOpHbIX padoT.
5 Tema 5 Ycunurenb NepeMEeHHOr0 TOKa Ha OUIOJISIPHOM TPaH3UCTOPE C 00IINM 2
IMUTTEPOM)
6 Tema 6 HccnenoBanue onepaluoHHBIX YCHITUTENCH ¢ pa3IMYHbBIMUA 0OpaTHBIMU 2
CBsI3sIMM». Penienue 3anay.
7 Tema 7 Kommapatops! 1 cyMMaTopbl Ha OIIEPAllMOHHOM YCHIIUTEIIE) 2
8 | Tema8 MynsTuBuGparop Ha OV 2
9 Tema 9 «ONeMEeHTBI TPaH3UCTOPHO-TPAH3UCTOPHOH JOrHKW». Peenue 3anay. 2
Htoro 18

3.5 TemaTnka KypcoBbIX NPOEKTOB (KYPCOBBIX padoT)
KypcoBbie mpoeKTsl 1 paboThI 10 IUCHUIUIMHE HE MPETYCMOTPEHBI

4  Y4yeOHO-MeTOAHYECKOE U HHPOPMAILIMOHHOE 0OecrieyeHne

4.1. OcHoBHasi IUTEpaTypa

1. XXaBoponkoB, M.A. DeKTpOTEXHHWKAa M 3JIEKTPOHUKA : ydyeOHOEe IMocoOHe i CTYIEHTOB
TEXHUUYECKUX OT/IEJI€HUM T'YMAaHMT. BBICHIUX Y4EOHBIX 3aBEJIEHUN U BBICIINX y4EOHBIX 3aBEICHHIM
HeaneKTpoTexH. nmpopuns / M. A. XKasoponkos, A. B. Ky3un. — 5-e u3n., crepeorur. ; B nep. — M. :
WN3narenbckuit nentp «Axamemusi», 2013. — 400 c. 2. HoBoxwunos, O.I1. DnexrporexHuka u
AJIEKTPOHUKA : YUEOHMK Ul CTYACHTOB-OaKalaBpOB BHICIIMX y4EOHBIX 3aBe/IeHUH, 00yJaromuxcs
1o HarnpasieHuto noarotoku 230100 (654600) «MupopmaTiKa U BRIYUCIUTENbHAS TeXHUKaAY / O.

I1. HoBoxxunoB ; M-Bo obpazoBanusi u Hayku P®D, ®I'BOY BIIO «Mock. roc. uHaycTp. YH-T
(MI'1Y)». — 2-e u3n., ucnp. u gom. ; B nep. — M. : IOpaiit, 2013. — 653 c. 3. Ilomkun, FO.T'.
DNEeKTPOTEXHUKA U 3JIEKTPOHUKA : yueOHOe mocoOue sl CTYJCHTOB BBICIINX YUEOHBIX 3aBEACHHIA,
o0yyaromuxcs Mo HanpasieHH0 «KOHCTpyupoBaHHE M TEXHOJOTHS AJIEKTPOHHBIX CPEACTB»: B 2-X
T. T. 1. Onexrponuka / FO.I'. [lonkun, Yukypos, T.I'., lanunos, }O.B. ; mox pen. FO.I'. Ilogkuna. —
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B nep. — M. : U3narensckuil neHTp «Akanemus», 2011. — 400 c. 4. KyzoBkun, B.A. DnexTponuka.
DnexTpodu3nueckue OCHOBBI, MUKPOCXEMOTEXHHUKA, TPUOOpHI U ycTpoiicTBa: yueOHuK. — Jloroc,
2011. — 328 c. — URL: 5. http://www.knigafund.ru/books/177851 6. Tutue VY., Illenk K.
[TonynpoBoHuKOBasi cxemoTexHuka. B 2-x 1. — M.: Jlogaka-XXI, 2008. 7. Xoposun I1., Xumr V.
HckycctBo cxemorexHuku. — M. Mup, 2009. — 704 c. 8. Hukanopos B.b., Bonocarosa C.B.,
Muxaiinoa O.M. ABromatuzamusi nojurpad@uueckoro  Mmpou3BojicTBa. KoMmIbroTepHOE
MOJICIMPOBAHUE  ANEKTPOTEXHUYECKUX M DJIEKTPOHHBIX  YCTPOHCTB  MOJUTPAdUUECKOro
obopynoBanusi». Yacte 1 Meronnyeckue yka3zaHus IO BBIIOJHEHUIO JaO0OPaTOPHBIX paboOT uis
WH)KEHEPHBIX CIIEIUATIBHOCTEH. IEKTPOHHOE nznanue 2018
r.http://elib.mgup.ru/showBook.php?id=306 9. ABTomaTu3zanus nonurpapuuecKkoro Mporu3BOCTBA.
KommplorepHoe MonAeIUpoBaHUE JIIEKTPOTEXHUYECKHX U JJIEKTPOMEXAHMYECKHX YCTPOWCTB
nonurpadguueckoro obopyaoBaHus». Yacte 2 Meronuveckue YKa3aHHsS IO BBIIOJHEHHUIO
Ja00paTOPHBIX PpaboT ISl MHKEHEPHBIX CIEIUAIBHOCTEH. AIeKTpoHHOe wu3nanue, 2018
r.http://elib.mgup.ru/showBook.php?id=305

4.2. lonoTHUTEJIBLHASI TUTEpaTypa
1. HemioB, M. B. DiekTpoTexHHKa U 3JEKTPOHUKA: yueOHUK i By30B / M. B. Hemmos. — M. :
Beicmras mikomna, 2007. — 560 c. I'anpniepun, M.B. DinekTpoTeXHUKA U ICKTPOHUKA: YIeOHUK /
M. B. T'anbniepun. — M. : @OPYM; Undpa-M, 2009. — 479 c.

4.3 DiieKTpoHHbIEe 00pa30oBaTebHbIE pecypchl
1. DnekTpoHHBIII 00pa3oBaTeNbHBI pecypc «CXEeMOTEXHUKA JIIEKTPOHHBIX YCTPOWCTB
ABTOMATHKH» (https://online.mospolytech.ru/course/view.php?id=8965
https://online.mospolytech.ru/course/view.php?id=9789

4.4 CoBpeMeHHbIe IpodeccHOHATBbHBIE 0a3bl JAHHBIX U HH(POPMALIMOHHBIE CIIPABOYHbIE

CHCTEeMbI
Ne HaunmenoBanue Ccbuika Ha pecypce HocrynHocTh
NudopmanuoHHo-cipaBoYHbIE CHCTEMbI
1 Mngopmanmonnbie pecypert Cern http://www.consultant.ru JlocTymHO
KoncynpranTl Iroc P- ] ' yn
2 | bubanoTeka ctaHIapTOB https://www.opengost.ru/ JlocTyrHo
3 DMEKTPOHHEIH (ORI HOPMATHBHEIX https://docs.cntd.ru/ JoctynHo
JOKYMEHTOB
DJIeKTPOHHO-0MOJINOTEYHbIE CUCTEMbI
Jlaup https://e.lanbook.com/ JlocTymHa B ceTH
1 WnTepner 6e3
OrpaHUYEHU N
IPR Books https://www.iprbookshop HocTymHa B cetu
2 ru/ Wurepuer 6e3
OrpaHUYEHU N
IIpodeccnonanbHbie 0a3b1 JAHHBIX



http://www.knigafund.ru/books/177851
http://elib.mgup.ru/showBook.php?id=306
http://elib.mgup.ru/showBook.php?id=305
http://www.consultant.ru/
http://www.opengost.ru/
https://docs.cntd.ru/
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basa naHHbIX HayYHOM http://wwwe.elibrary.ru JlocTymHo
1 | anexTpoHHOI OMOIHOTEKU

(eLIBRARY.RU)

WebofScienceCoreCollection — http://webofscience.com JlocTyrHo
MoJIMTeMaTH4ecKast peepaTuBHO-
2 | 6ubmmorpaduueckas u
HAYKOMCTpHUYICCKaAA
(bubnmmomeTpuueckas) 6a3a JaHHBIX

Poccranmapt: CtangapTsl 1 https://www.rst.gov.ru/p JlocTyrHo
PETJIaMEHTBIL. ortal/gost/nome/standarts

5 MaTepI/laJILHO-TeXHI/I‘leCKOC odecmeueHue

1. JIleximoHHas ayIUTOPHS, AyAUTOPHS [T TPYIIOBBIX M MHAWBHYAIBHBIX KOHCYIIbTAIIAH.

2. AynuTopust 171 IpOBEIeHUs IPAKTUYECKUX M CEMUHAPCKUX 3aHATHH, TEKYILIEro KOHTPOJIS
U IIPOMEXKYTOYHOM aTTECTALUU.

3. bubnuoreka, YuTAIBHBIN 347l

4. J1nst caMOCTOATENbHON pabOThl 00yUYarOUIMMCSI IPEIaraeTcsi KOBOPKUHT, PacIioOKEHHbIN
B aya. 1137, ocHalleHHbI KOMIBIOTEPHOW TEXHHKOW C BO3MOXXHOCTBIO IOJKIIIOYEHUS K CETH
«MHTEpHET» M 00ECTIEYCHHBIE TOCTYIIOM B AJIEKTPOHHYIO HH(OPMAIIMOHHO-00pa30BaTEIbHYIO CPEIY
YHUBEPCHUTETA.

6 MeToanueckne peKOMeHIAUH
6.1 MeTroanuyeckue peKOMeHAAlMHU /1JIsl MPeNnoAaBaTeJisi 10 OPraHu3auuu 00yYeHHUst

[IpenogaBanne TEOPETUYECKOIO MaTepuana IO JUCLUIUIMHE OCYILECTBIAETCS IO
nociefoBarebHol cxeme Ha ocHoBe OIl u pabodero ydeOHOro mana mo HampasieHuo 29.03.03
«TexHomorus moaurpagpuuecKoro 1 yrmakoBOUHOTO POU3BOICTBAY.

[ToxpobHOE conepkanne OTIENBHBIX pa3esioB AUCIUILUIMHBI pacCCMaTpUBAETCs B pasaene 3.3
paboueil mporpamMmsl.

CtpyKkTypa M MOCJIEI0BAaTEIbHOCTh IMPOBENEHUS AYAUTOPHBIX 3aHITUA MO AUCLHUILIMHE
npejcTasieHa B pasnene 3.4.1 HacTosel paboyeil mporpamMmal.

[lenecooOpa3Hble K MPUMEHEHHIO B paMKaxX AWCHUIUIMHBI 00pa3oBaTelIbHbIE TEXHOJIOTUU
U3JI0KEHBI B I1.5 HacTosIeH pabodeil mporpaMMel.

[TprmMepHBIe BapHaHThI 3a1laHUH JIJIs1 IPOMEKYTOUHOTO/UTOTOBOT0 KOHTPOJIS IO JUCIUIIIINHE
MIPEJICTAaBICHBI B COOTBETCTBYIOIINX MOAMYHKTAX MPHIIOKEHHs 2 paboyeil mporpaMMBbl.

[Tpu npoBeneHUM 3aHATUN PEKOMEHYETCS MCIOIb30BaHUE AKTUBHBIX U MHTEPAKTUBHBIX
dbopM 3aHATUH (IENOBBIX U POJIEBBIX WP, MPOEKTHBIX METOAMK, MO3TOBOIO INTypMa, pa3bopa
KOHKPETHBIX CHUTYyalllil, KOMMYHHUKAaTUBHOTO 3KCIIEpUMEHTa, KOMMYHHUKAaTUBHOTO TPEHUHTA, UHBIX
¢bopM) B coUeTaHMH C BHEAyIUTOPHOM paboTON. YAenbHBI BeC 3aHATHHA, NPOBOAMMBIX B
MHTEPAKTUBHBIX (OpMax, JOIKEH cOCcTaBiATh He MeHee 20% ayIUTOPHBIX 3aHATHH.

6.2 MeToanueckne yKa3aHus 1Jisl 00y4alOIIHUXCS M0 OCBOSHUIO TUCHHIJIHHBI

[To nucnuIIMHE TPOBOSATCS JEKIIMOHHBIE U TA0OPATOPHBIE 3aHSATHSI.

Perynsiproe nocernienre 1ab0paTOpHBIX 3aHIATHI IO TUCITUILIMHE SBISIOTCS BaXKHEUITUMU
BHJIaMH CAMOCTOSITETLHOM pabOThl CTyJe€HTa B TEUCHHE CEMECTpa, HEOOXOIUMBIMHU ISt
Ka4eCTBEHHOM MOATOTOBKH K MPOMEKYTOYHON U UTOMOBOM aTTECTALMKU 11O NTUCUUILIAHE.

HroroBasi aTTecTanus mMo IUCHHUILUIMHE TPOXOIUT B (hopme 3adera. [IpumepHbIil nepedeHb


http://www.elibrary.ru/
http://webofscience.com/
http://www.rst.gov.ru/p
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BOIIPOCOB K 3a4€Ty 10 TUCIHUILIMHE IPUBEICH B MPHIIOKEHUH 2 HACTOALIeH padoueil mporpammel, a
KPUTEPHUH OLICHKH OTBETA CTyJI€HTa Ha 3auéTe — B II. 6 HacTosALIeld paboyeil mporpamMmsl.

B mnpouecce ocBoeHuss yuyeOHOW TUCHMIUIMHBI MPEAYCMAaTPUBAIOTCA Pa3INMYHbIE BUABI U
(dopMbl yueOHON pabOThI: JEKIMH, TEOPETHUECKUE CEMUHAphl, AUCKYCCHU, B NPOLECCE KOTOPHIX
CTY/ICHTHI aKTyaIM3UPYIOT U YIIyOJISIOT TEOPETUIECKUE 3HAHUSL.

DOopMHUPOBAHUE YMEHUN U HABBIKOB I10 IPOHJEHHOMY MaTepuaily IMPOUCXOIUT B IIpoLecce
IIPAKTUYECKUX 3aHATUN, KOTOPBIE IPOBOAATCS B aKTUBHOM (hopMme. Vcnionbp30BaHne aKTUBHBIX (GOPM
o0y4eHHs MO3BOJSIET MOOMJIN30BaTh BHYTPEHHUH MOTEHLMANl CTYIEHTOB M B UTPOBON CHUTYyalluU
MOJIJINPOBaTh pelIeHHe MpoOIeM NpakTH4ecKoil nesreabHOCTH. OCBOCHHbIE Ha MPAKTHYECKUX
3aHATHUSAX METOABI U TPUEMBI 3aKPETUISIOTCS B X0JI€ CAMOCTOATEIBHOM paboThI.

OcBoeHue y4yeOHOW JUCLMIUIMHBI TPOBOAUTCS B IPOLIECCE TEKYIIEro KOHTPOJIsS U
3aBepIIAeTCsS OLCHKON YPOBHS 3HAHWM M CTENEHH (OPMHUPOBAHUS yMEHHH. TeKymmii KOHTpPOJIb
OCBOEHUS TEOPETUYECKUX 3HAHMNM M TEXHOJIOTMYECKHX YMEHUH NPEAYCMOTPEH Ha IMPAKTHYECKUX
3aHATUAX U B IIPOLIECCE BBIIIOJIHEHMS CAMOCTOSTEIbHBIX 3aJaHUI BO BHEAYIUTOPHOE BpEMs.

CryneHTaM Ha JEKIMAX 3aJal0TCsl BOIPOCHI Ul CaMOCTOATENbHOW mpopaboTku. I[locie
MIPOBE/ICHUS CAMOCTOSITENILHOW MOJITOTOBKH CTYJIEHTHI IIPOXOJISAT 0053aTeIbHBINA KOHTPOJIb B JOpMe
BBINOJIHEHUS ayIMTOPHOM 3a4€THON pabOThI 10 COOTBETCTBYIOLIEH TEME.

CucreMaTn4HOCTb pabOTHI CTYACHTOB 10 YCBOSHHUIO H3y4aeMOr0 MaTepualia 00ecreunBacTcs
rpa¢pukom CPC, KoTopblii siBiIsS€TCS 00s3aTEIBbHOM YacThiO Y4€OHO-METOAMYECKOI0 KOMILIEKCa
JUCLUIUIAHBI.

7 @oHJI OLIEHOYHBIX CPEICTB
7.1 MeToaAbI KOHTPOJISAA M OLIECHUBAHUSA Pe3yJIbTATOB 00y4YeHUsl

[TpomexyTouHass arrecTanusi 00y4arolMXcs MO JUCLHUIUIMHE B 3 CEMECTpe MPOBOJUTCS B
¢dopme 3au€ra 1Mo pe3yiabTaTaM BBINOJIHEHUS BCEX BUJOB y4eOHOW pabOTHI, MPETyCMOTPEHHBIX
y4eOHBIM IUIAHOM W HacTodledl pabGoueld mporpammoi. [Ipm 3TOM YUMTHIBAIOTCS pe3yNIbTAThI
TEKYIIEro KOHTPOJS YCIEBAEMOCTH B TeueHue ceMmecrtpa. OLEHKAa CTENEHW JOCTHUXKEHHS
00Oy4arolMMUCS IJIaHUPYEMbIX PE3yJIbTaTOB OOyUYEHHUS MPOBOJUTCS MpernojaBaTesieM, BEIyLIUM
3aHATUS METOAOM OKCHEPTHOM OLIEHKHU (IPEAMOYTUTENIBHO C HCIOJIB30BAaHUEM OalljibHO-
PEUTHUHIOBOM CHCTEMbI KOHTPOJISI 3HAHUN CTy/eHTOB). I1o uToram npomexyTouyHOM aTTecTaluu 1o
JTUCLHUIUIMHE (MOJYJIIO) BBICTABIISIETCS OLIEHKA «3aUTEHO» WIIM «HE 3a4TEHO».

K npomexyTo4yHOl aTTecTaluy JI0MyCKalOTCs CTYACHTHI, BBIMOJIHUBIINE BCE BUABI yUeOHOU
paloThl, MperycMOTPEHHbIE HacTosAlled pabouell mporpaMMoi (NMPOIIIM TEKYIIUH KOHTPOJIb,
BBITIOJIHWIIN U 3aIIUTUIIN pedepar).

7.2 lIkaja U KpUTEPUH OLIEHUBAHUS Pe3yJILTATOB 00y4eHHs

dopma npoMexyTouHO# arrectanuu: 3auet. (popmupoBanue komrereHimii OTIK-1, OITK-5)

HIxanaa
OlLICHHMBAHHA

Onucanue

Brimonnensl Bce BHABI y4eOHOW pabOTHI, HpPEAYCMOTPEHHBIE Y4eOHBIM
TUTAHOM W HacTosAuler padouer mporpamMmoii. CTyAEHT 1EMOHCTPUPYET COOTBETCTBUE
3HaHWH, YMEHHH, HAaBBIKOB TNPWBEACHHBIX B TaONWIaX IMOKa3aTesed, OIepupyeT
3auTeHo MpUOOpPETEHHBIMHI 3HAHUSAMH, YMEHUSIMH, HaBbIKaMH, IPAMEHSET UX B CTaHIAPTHBIX
curyanusax. [Ipu 3ToM MOryT OBIT IOITyIIEHB! HE3HAUYUTENbHBIE OIMOKY, HETOUHOCTH,
3aTpyJHEHMS IPH aHATUTUYECKUX OTIEpalMsX, IEpEeHOCE 3HAHUHA U YMEHH Ha HOBBIE,
HECTaH/IapPTHBIE CUTYaIUH.
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He BrimonaeH oquH mim 6osee BUAOB YIeOHOU pabOTHI, MPEIyCMOTPEHHBIX
y4eOHBIM TUTAHOM W HacTosmed padodeil mporpammoil. CTymeHT IEMOHCTPHPYET
HETOJHOC COOTBETCTBUC 3HAHUM, YMEHUH, HAaBBIKOB INPUBEACHHBIX B TaOIUIAX
He 3aureHo noKa3zareneH, JOMYyCKAIOTCS 3HAYMTENbHBIC OIMUOKU, MPOSBISETCS OTCYTCTBHUE
3HAHWH, YMEHHI, HABBIKOB IO STy TIOKA3aTeNeH, CTYJCHT UCTIBITHIBACT 3HAYUTEILHBIC
3aTPYJHCHHS MIPU ONIEPUPOBAHUHU 3HAHUSMHU M YMEHHUSIMH TIPU UX MIEPSHOCE HAa HOBBIC
CUTYaIIHH.

7.3 OueHoYHbIE CpeICTBA
7.3.1 Tekymuii KOHTPOJIb
Bonpocs! 1151 OLIeHKH Ka4ecTBa 0CBOCHHS AU CHUTIIMHBI

1. DnekTpuueckue nenu. JIEMEHTHI JIEKTPUUYECKOH 1eNH MOCTOSIHHOTO TOKa. ['eHepaTopsl
sHepruu. Buael snexkrpuueckux coenrHeHuil. [IpueMHUKY 3eKTpudecKoil s3Hepruu. 2. YpaBHEHUs
asieKTpuueckoro coctosHus uenu (3akoH Oma, Kupxroga). Ilpumepsl pacdera 31eKTpUUYECKHX
uerneir. Ilapamerper snexktpuyeckux uneneit. bamanc wmomuoctedt. 3. Mertoasl  pacuera
IEKTPUUECKUX Lenei. MeTtoa HemocpeICTBEHHOro NpuMeHeHus 3akoHoB Kupxroda. Meroa
KOHTYPHBIX TOKOB. MeToa y3JI0BBIX MOTEHLMAIOB. Meron HajmokeHus. MeTon JBYX Y3J0B.
ITpumeps!l pacuera cioXHbIX Lenei. 4. JluHelHble nenu oAHO(GA3HOTO CHHYCOMJAIBHOIO TOKA.
[Ipouecc Bo3HMKHOBeHMsI cuHycouaanpHo O.JI.C. B mpocTeilllieM TreHepaTrope CHUTHAaJOB.
[TapameTppl CHHYCOMAAIBHBIX TOKOB M HampsbkeHud. BekTopHoe n300pa)keHHe 3JIEKTPUYECKUX
BenuunH. KomIekcHoe mpeicTaBlieHue 3JIEKTpUYECKUX BelduuuH. 3akoHbsl Kupxroga B
KOMIUIEKCHOW (opme. Pe3ncTHBHBIN 37IeMEHT B L€ CHHYCOMJAIBHOrO TOKA. VIHAYKTHBHBIN
AJIEMEHT B LENU CHUHYCOMJAJIbHOTO TOKAa. EMKOCTHBIN 3JIEMEHT B IENM CHHYCOMJAIBHOIO TOKAa.
IlocnenoBarenbHOE COEAMHEHUE PE3MCTUBHOIO, NHAYKTUBHOIO U €MKOCTHOTO 3JIEMEHTOB B ILIETH
cuHycounaiabHoro Toka. [locrnenoBarenbHbll KosieOaTeNbHBIM KOHTYp. Pe3oHaHC HampsKeHHH.
[TapanmnensHoe COENMHEHNE NPUEMHUKOB B LIENMM CHUHYCOMJAJIBHOrO ToKa. IIpoBoaumocTs nenei
CHHycOuaanbHOro TOKa. 5. IlapamurenbHblii KoneOaTenbHBIM KOHTYp. Pe3oHanc TokoB. 6.
IlepexonHble MPOLIECCHI B ANEKTPUUECKUX LIETAX. BOZHMKHOBEHHE NIEPEXOIHBIX IIPOLECCOB. 3aKOHBI
KOMMYTalllu. AHAJIU3 NEPEXO0IHBIX MPOIIECCOB LIeTIel KJIAaCCUUECKUM METOJIOM Ha IpUMepax: 3apsii-
pa3ps KOHJIEHCaTopa, BKJIIOUEHHE U OTKIIIOUEHUE KaTyIIKU HHAYKTUBHOCTH. 7. Tpexda3Hble nent.
CxeMbl coetuHEeHHsI 0OMOTOK TpexdaszHoro reHeparopa. JIuneiinsie u ¢asnsie 3.1.c. CoequHeHue
¢da3 Harpy3ku B 3Be3/ly U TpeyrojbHHUK. Pacder Tpexdasnbix nemnei. MomHocTu B TpexdasHbIX
nensax. HennHelHbIEe dIEKTpUYECKHE LENU. XapaKTepUCTUKA HEIMHEMHBIX JJEMEHTOB M LEHEH.
I'padoananuTueckne METObl aHAIN3a HEMMHEWHBIX Lenei. §. IlomynpoBogHUKOBEIE MaTepHaIbl.
CobcTBeHHas U MPUMECHAs TPOBOAMMOCTb MOIYIPOBOAHUKOB. JlpeiidoBbie u AU Py3MOHHBIE TOKH,
IIPOTEKAIOIINE B CTPYKTYpE MOIYNPOBOAHMKA. 9. KOHTaKT JBYX MOJYNPOBOJHUKOB C Pa3iINYHbIM
TUIIOM TPOBOANMOCTH. OOpa3zoBanue u cBoWcTBa P — N — mepexona. BompT-ammnepHas
xapakTepuctuka P — N — mepexona. 10. IlomynpoBonHukoBblie nuonbl. [lpuHimn aeicTsus.
PasnoBunHoctu. OcHoBHble cBoiicTBa. Ilapamerpsl. Ob6mactu npumenenus. 11. bumonspubrit
Tpanzuctop. CrnocoObl BkItoueHus. CTPyKTypa, MPUHIMIT JSHCTBUSA, TapaMeTphl, XapaKTEPUCTHKH,
pexumbl paboTel. Ob6nactu npuMeHnenus. 12. [loneBoil TpaH3UCTOP CO CTPYKTYpPOH MeTamn —
IMAAEKTpUK — nonynpoBoaHuk (MIT). Ctpykrypa, npuniun aeictsus. 13. IToneBoit TpaH3ucTop
C ympasisieMbIM P — N — nepexonoM. CTpyKTypa, NpUHLIMI 1eHCcTBUSA. 14. YcunuTenbHble KacKabl.
[Tapametprl. YcunutenbHbll kackagy ¢ OO, NpUHLUI JOEHCTBUS, HAa3HAYEHHE BCEX DJIEMEHTOB
BXOJAIIMX B Kackad. Beibop paboueit Touku. YcunurensHbl kackaa ¢ OK. Hasznauenuwe Bcex
aneMeHToB. OcobeHHocTH mapamerpoB. 15. OmnepaunonHnslii ycunurens. [lapamerpsl. Ilpoctas
npuHUMNUanbHas cxeMma. [Ipunnun pabotel. CtpykTypHast cxemMa. OY ¢ oOpaTHBIMU CBSI3SIMH.
NuBeprupyromuin ov. Hewnnseprupyromuii YCHWINTEIIb. Komnaparop. Cymmarop.
Hubdepenmmpyronuit  OY. HWaTterpupyromuit OY. MynetuBubparop. IlpuHiun meicTusi.
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Haznauenue snementoB. Xapakrepuctuku. 16. OnpnouOparop. Ilpuniunm neicTBus. 17.
Jlornueckue snemeHThl. [Ipocrelinme cxeMHble peanu3aiy 3-X TUIIOB JIOTHYECKUX 31eMeHTOB (U,
WJIN, HE). IlpumeHeHHe JTOTHYECKUX JIEMEHTOB. 18. 3aKOHBI ONTUMHU3AIMH KOMOHMHAITMOHHBIX
mudposeix cxeM. 19. Kapter Kapno. [Ipumeps! npeoOpa3oBaHmii U MOCTPOSHUH HUPPOBBIX CXEM.
20. DnemeHTHas 0a3a COBPEMEHHBIX 3JIEKTPOHHBIX YCTPOICTB M MHTErPaJIbHBIX CXEM, UX CPaBHU-
TEJbHbIE XapPAaKTEPUCTUKU U IIapaMeTpbl: DJIEMEHTHI TPaH3UCTOPHO-TpaH3ucTopHoi oruku (TTJI);
DOneMeHThl JauoaHO-TpaH3ucTopHoi soruku (ATJI); DnemeHTH HHTErpalbHO-WHKEKITMOHHON
noruku (M2JI); OmurrepHo-cBsizanHble 3neMeHThl (DCJI); DneMeHThl TpaH3U-CTOPHOM I0JEBOU
moruku (M/II, ¢ ympaBisoommM pn-epexoaoM); DIeMeHThl KoMmiuieMeH-TapHoi MOII-noruku
(KMJIT); 21. UnTerpanbable Tpurrepsl. Kiaccudukamms, cnocoos! mpeoOpa3oBaHus HHGOpManuy,
IEK-TPUYECKUE CXEMbI, IPUHLUIIBI JEHCTBUS, IPUMEPHI UCIIOIb30BaHNUs, BPEMEHHbIE JHarpaMMBbl,
npumenerne R-S, J-K, T, D tpurrepos. 22. Cyerunku ummynbcoB. Kmaccuduxamms, crocoOsl
npeoOpa3oBaHuss HMHGOPMALUMKM, 3JIEKTPUUE-CKHE CXEMbl, HPUHLUIbBI JEHCTBUS, IPUMEpPbI
ucnonb3oBanus. 23. Peructpel. Knaccuduxanms, cnocoObl mpeoOpazoBaHus HHPOpMAINH,
JIEKTPUUECKUE CXEMbl, MPUHLUIBI JCUCTBUS, NpUMEpbl Hcrosb3oBaHus. 24. CyMMaTopsbl.
Knaccudukanus, crocoOsl mpeoOpa3oBaHus WHPOPMALNHU, SIEKTPHUECKUE CXE-MBbI, MPHHIINI
JeUCTBUS, IPUMEPBI UCIIOJIb30BAHMS.



