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1. OBLIAA XAPAKTEPUCTUKA MOJAYJISA OcHOBBI CXeMOTEXHUKH

1.1. AHHOTAUMS COAEePKAHUS MOTYJIA

MOIIYJ'IL «OCHOBBI CXEMOTEXHHUKI» 00ECIICUMBAET TIOHUMAaHUE MEXaHH3MOB (I)I/I3I/I‘-ICCKI/IX mponeccos,

NPpOUCXOAAIINX B 3JICKTPO

U PpaJUuOTCXHHUYCCKUX MCIIIX CHCTCM TIIepcaavuu I/IH(bopMaI_II/II/I, nx

MaTeMaTHYeCKUX MOJIENCH, TCOPUU CUTHAJIOB U MX IIPeoOpa3oBaHuUi.

1.2. CTpykTypa u 00beM MOy

Tabmuna 1
O0beM AUCUHUIIIMH MOTYJIS
Ne N BCEro MOAYJIsl B 3a4€THBIX
Hepellem, AUCHUILIAH MOAYJIA B MMOCJI€I0BATCJIbHOCTH UX OCBOCHUSA

n/n eTHHULIAX
1 DEeKTPOHUKA U CXEMOTEXHUKA 8
2 OcHOBBI TEOpHUH LIETIEN 3
HUTOI'O no moaymto: 11

1.3.IlocsieqoBaTeIbHOCTH OCBOEHHSI MOAY ISl B 00pa30BaTe/IbHOM MporpaMme

IIpepexkBU3UTHI MOy

I.

MareMaTn4eCcKre OCHOBEI O6€CH€‘ICHI/I$I
nH(pOpMaMOHHOM 6€30macHOCTH

MOYJIsI

HOCTpeKBI/I3HTbI U KOPEKBU3UTLI

WudopMannoHHbIE TEXHOIOTHH
MeTobl U cUCTEMBI OOHAPYKEHHS
KOMITBIOTEPHBIX aTaK

1.4. PacnipenejieHue KOMIeTEeHUM A

o0y4eHHs1 (MHIMKATOPHI) 10 MOXYJIIO

mo AUCHMILIMHAM MOAYJdA, INJAHUPYEMBIC PE3YJIbTATbI

Tabnuna 2
Ilepeyennb
Koa u HaumeHoBaHue I[lnanupyemMsble pe3y/abTaThl 00y4eHUs
JMCHUTINH
KOMIIETEHLIMH (MHAUKATOPHI)
MOJYJISA
1 2 3

OcHOBBI TEOPHH
nemneu

OIIK-4 - Cniocoben
aHAJTM3UPOBATh
(bUBUYECKYIO CYIIHOCTh
SIBJICHUM W TPOLIECCOB,
JIeKAIUX B OCHOBE
(YHKIIMOHUPOBAHUS
PaZnOdIIEKTPOHHOMN

3-1 - leMoHCTpHpOBaTh MIOHUMAHUE HAYYHOH,
B TOM 4ucIe (PU3HUECKOM, KApTUHBI MUPA, C
MO3UIUI CUCTEMHOTO MOJX0/a K IO3HAHUIO
BaXHEHUIIMX MPUHLUIIOB U OOIIMX 3aKOHOB,
JIeKAIIUX B OCHOBE OKPYIKAIOIIEro Mupa

3-2 - Caenatb 0030p METOZOB aHAIN3a U
OCMBICJICHHSI HAYYHbIX 3HAHHH O Mpoleccax u




TEXHUKHU, IPUMCHSTh
(u3HUYecCKre 3aKOHBI U
MO/IEJIN JIJISl PEIICHUS
3asa4 npodeccuoHaIbHON
JeSITeIbHOCTH

SIBJIEHUSIX IIPUPOJBI U OKPYIKAKOLIEH CPEIbI, €€
COXpaHEHUHU, MECTE U POJIU YEJIOBEKa B
pupoe

V-1 - Pacnio3HaBaTh U ONUCHIBATh MPUPOIHBIE
OOBEKTHI, BBISIBIISTH OCHOBHbBIE IIPU3HAKU
MaTepHUaIbHBIX U HEMaTEePUAIbHBIX CUCTEM U
MIPUYHUHHO-CJIEICTBEHHBIE CBSI3U B IIpOIEccax U
SIBIIGHUSIX TIPUPOBI U OKPY’KAOIIEH CPEeIbl,
UCIOJIB3YSl METOIbI KPUTHUECKOTO U
CHUCTEMHOT'O aHaJIn3a

I1-1 - UMeTs OIBIT ITOUCKA U 0000IIIEHUS
HAyYHOTO MaTepHalia, ONMUPasICh HA CUCTEMHBIN
aHAJIA3 MPOIIECCOB U SIBJICHUW TTPUPOJIBI U
OKpY>KaIoIleH cpebl, JUIsl PEIIeHUs
IMOCTaBJIEHHBIX 3a71a4

DNEeKTPOHUKA U
CXEMOTEXHHKA

OIIK-4 - Cniocoben
aHAJTU3UPOBATh
(U3HYECKYIO CYITHOCTh
SIBJIEHUM U IPOLIECCOB,
JISKAIIUX B OCHOBE
(GYHKITMOHUPOBAHUS
PaIrO3IEKTPOHHOM
TEXHUKH, IPUMCHSTh
(u3HYecKre 3aKOHBI 1
MOJICTI JIJISl PEIICHHUS
3a1a4 mpoeccuoHaTbHON
JeSATSIIEHOCTH

3-1 - JlemoHCTpUpOBaTh IOHUMAHUE HAYYHOH,
B TOM 4HMCIIe (PU3NIECKOM, KAPTHUHBI MUPA, C
MO3ULUI CUCTEMHOTO MOJAX0AA K [I03HAHUIO
BOXHEUIINX MPUHLIMIIOB U OOIINX 3aKOHOB,
JIEKALUX B OCHOBE OKPY’KAIOLIET0 MUpa

3-2 - CnenaTth 0030p METOJIOB aHAU3A U
OCMBICJICHUA HAYUYHBIX 3HaHUH O mnmponeccax u
SIBIICHUSIX TIPUPOJIBI U OKPYIKAIOIICH Cpelbl, ee
COXpaHEHHHU, MECTE M POJIA YEJIOBEKA B
pUPOJIC

V-1 - Pacnio3HaBath 1 ONUCHIBATh NIPUPOJHBIE
0OBEKTHI, BEISIBIATH OCHOBHBIE MTPU3HAKH
MaTepuaIbHbIX U HEMAaTEPUAIbHBIX CUCTEM U
IIPUYMHHO-CIIEACTBEHHBIE CBSA3M B IIPOLIECCAX U
SIBJICHUSIX IIPUPOJIBI U OKPYXKAIOLIEH CPEbl,
HCIIOJIBb3YSl METO/IbI KPUTUYECKOTO U
CHUCTEMHOI'0 aHAJIA3a

I1-1 - MeTh OIBIT ITOMCKA U 0000IEHNS
HAy4YHOTO MaTepHalia, ONUpPasiCh Ha CUCTEMHBIN
aHaJIN3 MPOIIECCOB U SIBJICHUN IPUPOJIBI U
OKPY>KaIOIIeH Cpeibl, IUTS PEIICHHS
MMOCTaBJIEHHBIX 3a7a4

1.5. ®opma o0yueHnust
OOy4eHue 1Mo TUCIUIUTMHAM MOIYJISI MOKET OCYIIECTBIISITECS B OYHON (opMax.




PABOYASA TPOI'PAMMA JTUCHUIIJINHBI
DJIEKTPOHMKA M CXeMOTEXHHKA

Pabouas nporpamMmma IUCHOUILIMHBI COCTABJICHA aBTOPAMMU:

Yu4yeHas cTeneHb IHoapasnenenne
Ne ni/m | ®amuausa Umsa OTyecTBO > | JIoJKHOCTH P
Y4YeHOe 3BaHHue
1 JypHakoB AHnpeit 0e3 yueHou Crapuunit JenaprameHt
AnonbdoBud cTereHu, 6e3 IpenojaBaTe | paJno3JeKTPOHUKH
Y4E€HOI'0 3BaHUS Jb U CBSI3U
2 Mapxos FOpuii KaHauaaT Jouent JenaprameHT
BuxToposuu TEXHUYECKUX HAYK, PaZMOdIIEKTPOHUKHU
JOLEHT U CBSI3U

PexoMeH10BaHO Y4eOHO-METOAMYECKHM COBETOM HHCTUTYTAa PanuosneKTpoHMKH W WHOOPMAIMOHHBIX
TexHouoru - PT®

ITporoxon Ne 9 or 20.10.2021 .



1. COAEP KAHUE U OCOBEHHOCTHU PEAIM3AIIUU JUCTIAITJIMHBI
ABTOpBI:

e JlypnakoB Anapeii Anoiandosuy, Crapmmii npenogasareib, JlenapraMeHT paauo3JeKTPOHUKHU
U CBA3H
e Mapkos IOpuii BuxtopoBny, /lonenr, /lenapraMmeHT paguo31eKTPOHUKH U CBSI3H

1.1. Texnosoruun peajindanuu, HCMOJIb3yEeMbIC IIPU H3YYCHUH JUCHUIIIMHBI MOIYJIA

- TpanunuonHas (penpoayKTUBHAs ) TEXHOJIOTHUS
— PasnoypoBHeBoe (quddepeHipoBanHoe) o0yueHue
o ba3oBbli ypoBEHb

*Bazoeuiii I ypoeenv — coxpamnsem J102uUKy CAMOU HAYKU U NO360IAEM NOAYHUMb YNPOUjEHHOe, HO 8epHOoe U NONHOe

npeocmasienue 0 npeomeme OUCYUNIUHBL, mpebyem 3HAHUe CUCIeMbl NOHAMU, YMeHue peulams npoonemuvle cumyayuu. Oceoenue
OAHHO2O YPOBHS PE3VIbMAMO8 00VUeHUs O0NNCHO oDecneuums (GopMuposanue 3anIAHUPOSAHHBIX KOMAEMEHYUl U NO3601un
06yuawemycs Ha MUHUMATLHOM YPOGHE CAMOCIMOAMENbHOCIU U OMEEMCMEEHHOCIU BLINOTHAMNb 3A0AHUSL;
Ipoosunymuiii I yposenv — yenyonsem u oboeawaem 6a308vlll yposeHb KAK NO COOEPAHCAHUI, MAK U NO 21yOuHe npopabomku
Mamepuana OUCYUNIUHbL. Mo nPouUCXooum 3a cuem KaoUeHUs OONOIHUMENbHOU uHpopmayuu. JJanHelil yposens mpebyem yMeHUs
peuiams npooemvl 8 pAMKAX KYPCa U CMENCHBIX KYPCO8 NOCPEOCBOM CAMOCIMOAMENbHOU NOCIMAHOSKU Yeau U 8b100pa NPocpammbl
Oeticmeuii. OceoeHue OaHHO20 YPOBHS Pe3YIbMAMOs 00YUeHUs NO380IUM 00YUAIOWEeMYCS NOBBICUMb YPOBEHb CAMOCTOAMETbHOCU
U OMEEMCMEEHHOCHU 00 MBOPYECKO20 NPUMEHEHUSA 3HAHULL U YMEHU].

1.2. Conep:kanue QU CHUIIAHBI

Tabmuma 1.1
Kon
Pa3zpnen, Tema
pasneda, MHCHHILIHHBL Conep:xanue
TeMBbI

Onpenenenne TEPMUHOB «DIEKTPOHUKA» U «CXEMOTEXHUKAY.
Kiraccudukaris 1eKTpoHHBIX TPHOOPOB IO XapakTepy padodeit
cpenbl, BUAY IpeoOpa3yeMoii SHEpTHH, THAala30Hy pab0odnx 9acToT

P1 Breenie u T.1. OCHOBHBIE CBOWCTBA AJIEKTPOHHBIX MPprOOpoB. KpaTkuii

UCTOPUYECKUN OUYEPK PA3BUTHSI JIEKTPOHHON TEXHUKHU.
3aKOHOMEPHOCTH Pa3BUTHUS SJICKTPOHHBIX MPUOOPOB. JloCTOMHCTBA
1 HEJOCTAaTKU TOIYIPOBOJAHUKOBEIX IPHOOPOB. 3HAUCHHUE
JUCLUIUTAHBI KaK OHOW M3 0a30BBIX AUCLUIIIHH.

Knaccudukarus, MapKupoBKa, YCIOBHbIC 0003HAYCHUS U 00JIACTH
MIPUMEHEHUS TIOJIYIPOBOJIHUKOBBIX JINO/IOB. BhIpsiMuTepHbIe
JIMOJIbI: HA3HAYECHUE, KOHCTPYKIIUS, OCHOBHBIE SJICKTPUIECCKIE
napameTphbl ¥ MpeiebHbBIC SKCIUTyaTAIIMOHHBIC TaHHbIC.

YHuUBepcaIbHbIE AUOABL: 0COOEHHOCTH KOHCTPYKIHMH, TApaMETPHI,
o0actu npuMeHeHust. CTaOUINTPOHBI: Ha3HAYCHUE,

P2 T1o1ynpOBOAHUKOBELE OB BOJIbTaMIIEpHAS XapaKTEPUCTHKA, TapaMeTPhl, TEMIIepaTypHas
cTaOniIbHOCTH. Bapukamsl: Ha3HaYeHNE, OCHOBHEIE ITapaMeTpHl,
obiacTu IIPUMCHCHHUS. I/IMHy.HLCHI)Ie JHUOJbI: HA3BHAYCHHUC,
KiaccuduKaIms; HaKOIUICHHE U paccachlBaHUE HOCUTENICH 3aps/ia B
oOnacTtu 6a3bl PH MEPEKITIOUCHAN; BPEMS YCTAHOBIICHHS U BPEMSI
BOCCTaHOBJIEHUs. MeTOIbl MOBBIIIEHHUST OBICTPOACHCTBUS
HUMITYJIbCHBIX JTHOAOB.




Juonsl ¢ mepexoqoM MeTauI-noaynpoBoaHuK (auoast HloTTkn):
XapaKTepUCTUKH; TapaMeTpbl; 00IacTH MpuMeHeHus1. TyHHeTbHbIe
JUOJBI: BOJIbTaMIIEpHAs XapaKTepUCTHKA; TapaMeTpsl; paboTa B
peXMMax yCWIEHUS, IePeKITIOUeHus], FTeHepaIiy; 006JacTu
npuMeHeHusi. O0palleHHbIe U0l Ha3HAuUSHHE; BOJIbTaMIIepHast
XapaKTepUCTUKA; OCOOCHHOCTH KOHCTPYKLUH; TapaMeTPHI.

OKBUBaJICHTHBIE CXEMEI Pa3JINYHBIX TUIIOB IMOJYIIPOBOAHUKOBLIX
JHUOJ0B.

bunonspHbie TPaH3UCTOPBHI.
Kiraccuduxarms
TPaH3UCTOPOB. Y CTPOHCTBO,

Kiraccudukarus Tpaa3ucTopoB. Y CTPOHCTBO OUTTOISIPHOTO
TPaH3MUCTOpa U HA3HAYEHUE OCHOBHEIX oOnactei. [Ipuaimm
nevcteus. [IpuaIun ycuneHuss MomHoCTH. CXeMbl BKIIOUCHUS

P3.1 MIPUHIIUI ACUCTBUS TpaH3ucropa: ¢ obiel 6azoit (OB); ¢ o6muM amurTepom (0I); ¢
OUITONSPHOTO TPAH3UCTOPA. o6mumM kosnexTopoM (OK).
OCHOBHBIE CXEMBI BKIIIOUEHHS
TPaH3UCTOPOB
dusuveckre MpoIecch B TPaH3UCTOPE, B3aUMOIEHCTBUE
nepexo1oB. Koadpuiment nepegaun no ToKy B cXeMe BKIFOUYEHUS
®uznueckue npoueccsl B bT. p b P Y
Tpan3ucropa ¢ Ob u ero 3aBUCHUMOCTb OT KOHCTPYKIIUH U PEKUMOB
P3.2 OddexT MoayIALUN TONIUHBI
643 paboTel. D dhekT MOITyIAUN TONIHBI 0a3bl. Biusane s dexra
BI
MOJYJISILIMU TOJILIMHBI 0a3bl HA IIapaMeTPhl U XapaKTePUCTUKU
TpaH3UCTOpa
CxeMa BKIIOYCHHS OUIIOIISIPHOTO TPaH3UCTOpa ¢ 001ieid 6a30il.
Cxema BKIIIOYEHHS N
. . CemelicTBa BXOJHBIX U BBIXOJIHBIX XaPAKTEPUCTHK TPAH3UCTOPA B
TpaH3ucTOpa ¢ o01iel 6a3o0ii.
P3.3 N cxeme BKoueHUs ¢ Ob, uX 3aBUCHMOCTH OT TEMIIEPATYPHI
CemeiicTBa BXOJHBIX U . .
OKpYy>Karomiei cpeapl. PexXumMbl paboThI TpaH3UCTOPA: AKTUBHBIN;
BBIXOJIHBIX XapPaKTEPUCTHK .
HACBIIICHUS; OTCEYKH; HHBEPCHBIH.
CxeMa BKITFOUCHHSI OUTTOJIIPHOTO TPAH3UCTOPA C OOIIHAM
Cxema BKIIOUCHHS
smurrepoM. KosddunmeHt nepeaayn Toka 6a3bl B cxeMe
TPaH3UCTOpa C O0IHUM .
N BKJIIOUeHHS TpaH3ucTopa ¢ OD. CKBO3HON TOK TpaH3HUCTOPA.
P34 smutTepoM. CemeiicTBa N
CemMeiicTBa BXO/IHBIX U BBIXOJHBIX XapaKTEPUCTUK TPAH3UCTOPA B
BXOZHBIX Y BBIXOJHBIX
cxeMe BKItodeHHs ¢ OO U UX 3aBUCUMOCTb OT TEMIIEPATyphI
XapaKTEepPUCTHK .
OKpY>KaroIleH Cpeabl.
Tpan3ucTop Kak TMHEHHBIN yeTkipexnontocHuk. Cuctemst Y, Z, H
—HapaMeTpoB TPAH3UCTOPA, NX PU3MUYECKHI CMBICI, JOCTOMHCTBO U
HEJOCTaTKH CUCTEM MapaMeTPOB, CXEMBI 3aMELIEHHS TPaH3UCTOPA.
TpaH3uCTOp KaK TMHEHHBINA CBs3p H — mapaMeTpoB OUIIONISIPHBIX TPAH3UCTOPOB B CXEMax
P3.5 yeThlpexnoatocHuK. Cuctemsl | BkiatoueHus ¢ Ob u O3. Onpenenenue H — napameTpoB no
Y, Z, H — napameTtpoB CTaTUYECKUM XapaKTepucTukaM Tpanzuctopa. [Topsaok Bennunn H
1 Y mapamMeTpoB MaJOMOIIHBIX TPAH3UCTOPOB B 00JaCTH HU3KHAX
yacToT. 3aBucuMOCTh H 1 Y mapamMeTpoB TPaH3UCTOPOB OT peKUMa
paboTh! U cxeMbl BKItoueHus Tpansucropa (Ob, 09, OK).
duznyecKrue 3KBUBAJICHTHBIE CXEMbI OMITOJIIPHBIX TPAH3UCTOPOB
qust BmroueHus ¢ Ob u ¢ O3, moTHBIE U yIPOIICHHBIE.
n¢hepeHnratbHbIe CONPOTUBIEHUS SMUTTEPHOTO U
dusnyeckrue 3KBUBaJICHTHBIC Jadgep P p
P3.6 KOJIJIEKTOPHOT'O TIEPEX0/I0B, EMKOCTH TIEPEX010B, 00bEMHOE

cxeMmsl BT

comnpoTHuBieHue 0a3bl, KOAPGUIHUEHT Mepeaayn Mo TOKY, KpyTH3HA.
3aBHCUMOCTb BETMYHH 3JIEMEHTOB SKBUBAJICHTHBIX CXEM OT
pexuma paboThl TpaH3UCTOPA.




P3.7

JuHaMIueCcK1id pexXuM padoThI
TpaH3UCTOpa

Pabota Tpan3ucTopa B fHaMHYECKOM pekumMe. Harpyzodnas
TpsiMasi 1 METOJIBI €€ MOCTpoeHus1. Be1Oop padodero pexmma.
I'padoananuTuvecknii aHaNIU3 yCHIINTENFHOTO Kackaja Ha
oumonsipHoM TpaHzucrope. OnpeneneHue JUHAMHUUECKIX
MapaMeTpoB TPAH3UCTOpA B YCHIIUTENBHOM Kackaje Mo ceMeiicTBaM
CTaTHYECKUX XapaKTEPUCTUK U Harpy304HOU mpsimoit. Llenn
MUTaHWsSI U TEMIIEPATYPHOUN CTa0MIIN3aluy pexkrma paboTh
TPaH3UCTOPA.

P3.8

Pabota Tpan3ucropa B
Juarra3oHe BBICOKHX YaCTOT.
Hpez[eﬂbele " 'paHUYHBIC
YaCTOTHI.

Pabora Tpan3ucTopa B [uana3oHe BHICOKUX 4acToT. Dusnveckue
MPOLIECCHI, ONPEACIAIOIINE YACTOTHBIE 3aBUCHUMOCTH CBOMCTB
TpaH3ucTOpOoB. lIpenenpHble ¥ rpaHUYHBIE YaCTOTHI yCHUJICHHS
TpaH3HUCTOpa M0 TOKY B cxeMax BkitoueHus ¢ Ob u ¢ OD.
[TocTossHHBIE BpEeMEHHU TPAaH3UCTOPa — COOCTBEHHAs TIOCTOSTHHAS
BPEMEHHM U TIOCTOSIHHASI BPEMEHH eI 00paTHOM CBSI3U.
MakcumanpHasi 4acTOTa YCHUJICHHSI MOIITHOCTH. 3aBUCUMOCTh Y —
rapaMeTpoB TpaH3UCTOpa OT yacToTel. Onpenenenue Y —
MapaMeTpoB MO CIPAaBOYHUKY. JpeiidoBbie TPaH3UCTOPHI:
0COOCHHOCTH KOHCTPYKIIUH; SHEPTeTHYECKAs TUarpaMmma;
MEXaHH3M IIepeHoca HOCHUTeNel 3apsaa yepes 6a3y. BenmanHer
rapaMeTpoB Apei(OBBIX TPAH3UCTOPOB M UX 3aBUCHMOCTH OT
TEXHOJIOTUY M3roTOBIEHH:. [locTOMHCTBA M HEJJOCTATKH
JpeiOBBIX TPAH3UCTOPOB.

P3.9

OcoberHOCTH PabOTHI
TpaH3UCTOpPa B UMITYJIbCHOM
pexuMe

OcoOeHHOCTH paboTHI TPAH3UCTOPA B HMITYJIbCHOM PEKHME.
du3uvecKne MpoIecchl HAKOIUICHNS U PaccachIBaHUS HOCUTENEH
3apsza B 6a3e. HeHachICHHBIH, HACBIIIICHHBIH,
NePEKITIOYaTEbHbIN, JABUHHBIH PEXUMbI Pa0OTHI OUTTOIISPHBIX
TPaH3UCTOPOB. VIMITyJIbCHBIE ITapaMETPhl TPAaH3UCTOPOB.

P4.1

[onesrie Tpanzucrops (I1T) ¢
YIIPABJISIONIAM P-N IEPEXOT0M

Kiraccuduxarus mosieBbIx TpaH3ucTopoB. [1oeBsie TpaH3UCTOPHI ¢
VIPABJISIIOIINM P-N IEPEXO00M: YCTPOUCTBO; HA3HAUCHUE
o0JacTel; IPUHIUI JICHCTBHSI, CTATUYECKUE CTOKOBBIC (BBIXOTHBIC)
U CTOK-3aTBOPHBIC XapaKTEPUCTUKU, UX 3aBUCUMOCTH OT
TEMIIepaTyphl OKPYKAIOIIECH CPEeabI.

P4.2

IIT ¢ u3onupoBaHHBIM
3aTBOPOM U MHIYLIUPOBAaHHBIM
KaHaJIoM

IToneBwie TpaH3UCTOPHI C H3OJIUPOBAHHBIM 3aTBOPOM H
WHAYIHPOBAaHHBIM KaHaIOM. OcOOEHHOCTH KOHCTPYKIHH, PEXKUM
o0orarnieHus U 00eTHEHUS HOCUTEIISIMU 3apsiJia TOBEPXHOCTHOTO
CJIOsl TOTyTNpoBOAHUKA. J{miHa skparupoBanus ([ledast), siBineHue
WHBEPCHH TTPOBOAUMOCTU. CTOKOBEIE (BBIXOMIHBIE) M CTOK-
3aTBOPHBIE XapaKTEPUCTUKH, UX 3aBHCUMOCTb OT TEMIIepaTyphl
OoKpy>karolen cpespl. [loporoBoe HanpsiKeHUE.

P4.3

IIT ¢ u30nMpoBaHHBIM
3aTBOPOM M BCTPOEHHBIM
KaHaJoM

[ToneBbIe TPaH3UCTOPHI C U30JIUPOBAHHBIM 3aTBOPOM H
BCTPOEHHBIM KaHaoM. KOHCTpYKTUBHBIE 0COOCHHOCTH,
CTaTHYECKHE XapaKTEPUCTHUKH, X 3aBUCUMOCTb OT TEMIIEPATyPHI
OKpY>Karollle cpeibl.

P4.4

Crarnueckue napametps! [IT u
METO/IbI UX ONPEIEICHUS.
OkBUBaNIeHTHBIE cxeMbl [IT

Cratudeckne apaMeTphl MOJIEBBIX TPaH3UCTOPOB: KPYTH3HA
XapaKTEepPUCTUKH; BHyTpEHHEE (BBIXOTHOE) COMPOTHBIICHHE;
CTaTUIECCKUH KOAPGUIIHEHT ycuieHus. [lopsamok ux BemnauH 1
3aBUCHUMOCTH OT PeKUMa paboThl. CBSA3h MEKIY CTATUYCCKUMHU
napamerpamu. OnpezienieHre napaMeTpoB MO CeMEICTBY CTOKOBBIX
(BBIXOHBIX ) XapaKTEPUCTUK MO CIIPABOYHUKY.




OKBUBAJICHTHBIE CXEMBI MTOJIEBBIX TPAH3UCTOPOB. BeIOOp pexnma
paboTHI M IETIH MUTAHUS TTOJIEBBIX TPAH3UCTOPOB.

1.3. HaHpaBHCHI/Ie, BH/JIbI BOCIIUTATEIIHLHOM ACATCIIbBHOCTU U UCIIOJIb3YCMbIC TCXHOJIOTHHU

Tabmuma 1.2
Hanpasnenan Bn
alpasjicHNC . A . Texnonorus PesvIILTATEL
BOCIIUTATEIILHON | BOCHHMTATENBHOH | porooren oo KoMIeTeHmms 06}’qum
NEesITeIbHOCTH NEesITeIbHOCTH JeATeTbHOCTH y
OIIK-4 - Cnocoben | I1-1 - UMeTh onbIT
AHATU3UPOBAThH IIOUCKA U
buznIecKyro 00001IeHNS
CYIIIHOCTb SIBIICHUN HAy4HOTO
U IIPOLIECCOB Marepuala
y4eOHO- P ’ P ’
dopmupoBaHue JIEKAIIUX B OCHOBE OMHpasiCh HA
HcciaeaoBaTenbek | TexHomorus .
MH(OPMAITMOHHO .. | GyHKIMOHMpPOBAHUS | CHUCTEMHBINA aHAIH3
. asi, HAy9HO- CaMOCTOSATENBHOM .
1 KyJBTYpPHI B PAAMOAIEKTPOHHON | TPOIIECCOB U
HCCIIEIOBATENILCK | pabOTHI .
CETH UHTEPHET TEXHHUKH, IPUMEHSTH | SBIICHUN TIPUPO/IBI
ast 8
(du3nYecKre 3aKOHBI | ¥ OKpY Karomei
YA MOJIENIH JUIA CpeIIbI, JUIS
perieHus 3a1a4 pelIeHus
MpoeCCHOHAIBHON | TTOCTaBICHHBIX
JIEATENBHOCTHA 3aja4

1.4. TIporpaMma TUCHUIUTMHBI peaiu3yeTcs Ha rocyaapcTBeHHOM si3bike Poccuiickoit deneparum .
2. YYUEBHO-METOAUYECKOE U UYH®OPMAIINMOHHOE OBECIIEYHEHUME JUCHUIIJIMHbI
DJIeKTPOHMKA U CXeMOTEXHUKA

DJIEKTPOHHBIE pecypchl (M31aHNsA)

1. ; TlomympoBomHukoBasi dnekTpoHuka : MoHorpadus.; MK  IIpecc, Mocksa; 2015;
https://biblioclub.ru/index.php?page=book&id=565714 (DnekTpoHHOE H3TaHKE)

2. ; DOnektpoHuka : yudeOHoe Tmocobme.; Wudpa-Umxkenepus, MockBa, Bomorma; 2019;
https://biblioclub.ru/index.php?page=book&id=564827 (DnekTpoHHOE H3TaHHE)

3. ®enopos, C. B.; Dnekrponuka : yuyeOHuk.; OpeHOyprckuil rocyaapcTBeHHbIH yHUBEpcuTeT, OpeHoypr;
2015; https://biblioclub.ru/index.php?page=book&id=438991 (DnexTpoHHOE U3IaHKE)

4. HasbimoB, B. H.; TsepmorenbHas osnekTpoHuka : yueOHoe mocodue.; TYCVYP, Tomck; 2013;
https://biblioclub.ru/index.php?page=book&id=480529 (DnexkrpoHHOE M3AaHUE)

5., Muxaiinos, 1. 1., Munsmios, A. H., Bacunses, A. B., Caburos, P. @., Xaiipymnun, U. P.; [IpoMeinuiennas
AJIEKTPOHHKA : yueOHOe mocodwue.; KazaHCkuii HaydHO-HCCIIEOBATENHCKUN TEXHOJIOTHIECKUN YHUBEPCUTET
(KHUTY), Kazans; 2008; https://biblioclub.ru/index.php?page=book&id=259020 (DneKTpoHHOE U3IaHHE)

6. llypnakos, , A. A., Hukutun, , H. Il.; DnektpoHuka : y4eOHO-METOIUYECKOE TOCOOHE.; YPpaabCKHi
dbenepanbubiii  yHHBepcuteT, ObC ACB, ExarepunOypr; 2016; http://www.iprbookshop.ru/66620.html
(OnexTpoHHOE U3AHUE)

ITeyaTHbIE U3TaHUSA



1. IlpsaaumaukoB, B. A.; Dnexktponuka : nonHsii kypc aexuuit.; KOPOHA npunt, Cankrt-IlerepOypr; 2004
(120 7x3.)

2. Ilerpos, K. C.; Pannomarepuainsl, paJMOKOMIIOHEHTHI U 3JIEKTPOHHUKA : Y4eb. mocodue s By30B 1O CIIel.
"Pamnorexnuka".; [lutep, Cankr-IlerepOypr; 2004 (54 5k3.)

3. Jlauun, B. U., Casenos, H. C.; DnekTpoHuka : y4ed. mocoOue sl CTyJIEHTOB BY30B, O0YYaIONMUXCS IO
HarpasjieHuto nmoarot. 220200 "Apromaruzanus u ynp.".; ®enukc, Poctos-Ha-lony; 2007 (20 3x3.)

4. Tyros, H. M., I'ne6og, b. A., JTaGynos, B. A., HapsikoB, H. A.; [lonmynpoBogHukoBbie IPpUOOPHI : yUeo.
JUISL BYy30B 110 crierinanbHoCTH "TIpoMbliuieHHas 25ekTpoHuka'.; DHeproaroMmu3aat, Mocksa; 1990 (82 sk3.)

5. lypHakos, A. A., KanMbikos, A. A.; ®u3nueckiue OCHOBbI MUKPO- U HAHOUIEKTPOHUKH : yueOHOe rocodue
JUIsL CTYIEHTOB By3a, oOyuwaromuxcs mo HampasieHusM moarotoBku 11.03.03 - KouctpyupoBanue u
TEXHOJIOTHUS 3JEKTPOHHBIX cpeacts, 11.03.01 - Papnorexnuka.; M3natenscTBo YpalbCcKOro YHHUBEPCUTETA,
ExatepunOypr; 2020 (20 »k3.)

6. lypHakos, A. A.; DIeKTpOHUKA : yueOHO-METOJUUECKOE [T0coOue AJIsi CTYAEHTOB BeexX (popm oOyueHwus 1o
Hanpasienusm: 210400 - Pagunorexnuka; 230400 - Mudopmannonnsie cucremsl U texnonoruu; 090106 -
HNudopmanronHas 6€30MacHOCTh TeIEKOMMYHUKAMOHHBIX cucteM; 230201 - MHdopManmoHHbIe CUCTEMBI U
TexHoJyioruu.; MznarensctBo Ypansckoro ynusepcurera, ExkarepunOypr; 2016 (10 5k3.)

HpO(l)eCCI/IOHaJIBHLIe 0a3bl JAHHbIX, I/IH(l)OpMaIII/IOHHO-Cl'IpaB()‘lH]:Ie CHUCTEMBbI

1. ACM Digital Library Association for Computing Machinery (Pexxum mocTyma: w3 KOpHOpaTUBHOW CETH
Yp®V; ynaneHusiii noctyn uepes cucremy EZproxy)

2. Applied Science & Technology Source EBSCO publishing (Pexxum mocTtyma: u3 KOpIOpaTUBHOM CETH
Yp®YV; yaanennslii noctyn yepes cuctemy EZproxy)

3. eLibrary OOO Hayunas snextponHas 6ubanoreka (Pexum noctyna: cBOOOIHBIN)

4. IEEE Xplore Institute of Electric and Electronic Engineers (IEEE) (Pexum noctyna: u3 KOprnopaTuBHON
cetu Yp®@V; ynaneHHslil 1ocTyn uepe3 cuctemy EZproxy)

5. INSPEC EBSCO publishing (Pexxum moctyna: u3 kopropatuBHOU cetd Yp®DY; ylaneHHbIH JOCTYII Yyepe3
cucremy EZproxy)

6. Institute of Physics (IOP) (Pexxum moctyma: w3 kopnopatuBHOU cetn YpDVY; ymaleHHbIN JOCTYI Yepe3
cucreMmy EZproxy)

7. SpringerLink Springer Nature (Pexxum noctymna: u3 KopnopaTuBHOU cetd Yp®PVY; yaneHHbli J0CTYI Yepes3
cucremy EZproxy)

8. Web of Science Core Collection - Web of Science (Pexxum goctyna: u3 xopmopatuBHo# cetu YpdDY;
yAaleHHbIN JoCTym yepe3 cucreMmy EZproxy)

Marepuaasb 1is aun ¢ OB3

Becy kontent OBC mpencraBieH B Buzae (ailioB crenuanbHOro (opmara it BOCHPOM3BEICHUS
CHUHTE3aTOPOM PEUH, a TAKXKE B TECTOBOM BUJIE, IPUTOTHOM ISl IIPOYTEHUS C UCIIOJIb30BAHUEM DKPAHHOM Ty TIbI
Y HaCTPOUKOM KOHTPACTHOCTHU.

Bba3bl JaAHHbIX, I/IHq)OpMalII/IOHHO-CleaBO‘IHbIe H MOUCKOBbIC CUCTEMbI

1. https://digital.gov.ru/ru/documents/ -- MuHHCTEPCTBO LHU(PPOBOrO pa3BUTHSA, CBA3M M MAaCCOBBIX
kommyHuKauui Poccuiickoit deneparuu



2. https://standartgost.ru/ -- 'OCTs1 u cTangapte PO

3. https://docs.cntd.ru/ -- DneKTpoHHBII QOH] MPABOBLIX U HOPMATUBHO-TEXHUYECKUX TOKYMEHTOB

3. MATEPHAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJIMHBI

3J1€KTp0HI/IKa H CXEMOTECXHHUKA

Caenennst 00 OCHAIICHHOCTH JHCHUILUINHBI CIEUATH3HPOBAHHBIM M J1a00pPaTOPHBIM
0o0opyroBaHMeM H IPOIPAaMMHBIM O0ecre4YeHneM

Tabmua 3.1

Ne
n/n

Buabl 3anaTui

OcHaIEHHOCTH CNEeNHAJIbHBIX
noMelleHUii ¥ moMeleHuil 1
CaMOCTOATEIbHOM padoThI

IlepeyeHb JIMLEH3UOHHOTO
NMPOrpaMMHOro o0ecrnevyeHust

Jlexuun

Mebenb ayauTopHast ¢
KOJIMYECTBOM pabO4MX MECT B
COOTBETCTBUH C KOJIMYECTBOM
CTYJICHTOB

Pabouee mecto npemnonaBarens
Jlocka aynuropHas
[Tepudepuiinoe ycTpoicTBo

[Tonkmrouenue k cetu MaTEpHET

Office 365 EDUAS ShrdSvr ALNG
SubsVL MVL PerUsr B Faculty EES

Jlaboparopubie
3aHATHUA

Mebenb ayauTopHast ¢
KOJIMYECTBOM pabO4MX MECT B
COOTBETCTBHUH C KOJIHMUECTBOM
CTYJICHTOB

Pabouee mecto npemnonaBarens
Jocka aynuropHas
[Tepudepuiinoe ycTpoicTBO

[TepconanbHble KOMIBIOTEPHI IO
KOJINYECTBY 0OYYaIOLINXCS

[Toaxmrouenue k cetn HTEpHET

CHGHI/IaJ'II/BI/IpOBaHHBIe
J'Ia60paT0pHI:>Ie CTCHAbI

[{u¢poBble MyIBTUMETPHI

Ocnumnorpadsr

Office 365 EDUAS ShrdSvr ALNG
SubsVL MVL PerUsr B Faculty EES

Tekymui KOHTPOJIb U
IIPOMEKYTOYHAS
aTTecTanus

MeGenb ayTuTOpHAas C
KOJINYECTBOM pabouuX MECT B
COOTBETCTBHUH C KOJTUIECTBOM
CTYZCHTOB

Pabouee mecTo mpemnogaBaress

He tpeGyercs




CamocTosiTenpHast
paboTa CTyICHTOB

Mebenb ayauTopHasi ¢
KOJIMYECTBOM paboUnX MECT B
COOTBETCTBHUH C KOJUIECTBOM
CTYZICHTOB

[TepconanbHble KOMIBIOTEPHI IO
KOJINYECTBY 0OYYaIOLINXCS

[Toagxmrouenue k cetn HTEpHET

Office 365 EDUAS ShrdSvr ALNG
SubsVL MVL PerUsr B Faculty EES




PABOYAS ITPOT'PAMMA JUCHUITJIMHBI
OcHoBBI TEOPUHM LETIEH

Pabouas nporpamMmma IUCHOUILIMHBI COCTABJICHA aBTOPAMMU:

Ne i/m | Pamunus Umsa OTuecTBo Yuenas creret, HoHocTh Hoxpasaenerne
Y4YeHOe 3BaHHue
1 3paenko Cepreit KaHau1atT Houent JenaprameHT
MuxaitioBud TEXHUYECKUX HAYK, PaZMOdIIEKTPOHUKHU
JOLIEHT U CBSI3U
2 [Tonomapesa Ombra KaHaugaT JloueHt
AnekceeBHa TEXHUYECKUX HayK,
0e3 y4eHoro
3BaHUS

PexoMeH10BaHO Y4eOHO-METOAMYECKHM COBETOM HMHCTHUTYTAa PaluodriIeKTpOHMKH W WH(OOPMAIMOHHBIX
TexHouoru - PTO

ITporoxkon Ne 9 or 20.10.2021 .



1. COAEP KAHUE U OCOBEHHOCTHU PEAIM3AIIUU JUCTIAITJIMHBI
ABTOpBI:

e 3paenxo Cepreii MuxaiisioBuy, Jlonenr, JlenapraMeHT pain0o31eKTPOHNUKHN U CBSI3H

1.1. TexHoorum peaju3auuu, HCNOJIb3yeMble NPU U3YYEHHH THCHUIIIMHBI MOXYJIS

- TpamunuonHas (penpoayKTHUBHAs) TEXHOIOTHS
— PasHoypoBHeBoe (nuddepenunpoBanHoe) o0yueHne
o ba3oBblii ypoBeHb

*bazosviil 1 ypogenb — coxpansem JI02UKY CAMOU HAYKU U NO380JAem NOAYYUMb YNPOWEHHOe, HO 6epHOe U NOJHOe

npeocmasienue o npeomeme OUCYUNIUHBL, MpeOyem 3HAHUe CUCTNeMbl NOHAMULL, YMeHue peutams npodaemHule cumyayuu. Ocgoenue
OaHHO20 YPOBHS pe3yibmamos 0byueHust 00JAHCHO obecneyums GopMuposanue 3anianupOBaHHbIX KOMNEMEHYUl U NO3601UM
006yuarOWeMycs Ha MUHUMATLHOM YPOBHE CAMOCMOSIMENbHOCIU U OMBEMCMEEHHOCMU GbINOTHAMb 3A0AHUS,
Ipoosunymuiti 1l yposenv — yenyonsiem u obozawaem 06a306blil YpOGeHb KAK NO COOEPHCAHUI0, MAK U NO 21yOuHe npopabomxu
Mamepuana OUCYUNIUHbL. Mo nPOUCX00Um 3a cuem KI04eHUss OONOIHUMENbHOU UuHpopmayuu. JJannblil ypogeHs mpebyem yMeHus.
pewams npodrembvl 8 pAMKax Kypca U CMENCHbIX KyPco8 ROCPeOCmBOM CAMOCMOAMENbHOU NOCMAHOBKU Yelu U 8b100pa NPOpamMMbl
Oeticmeuil. Ocgoerue OaHHO20 YPOBHS Pe3YIbmMamoe 00yueHUs NO380AUM 00YHaruemMycs NOGbICUMb YPOBEHb CAMOCHIOSMENbHOCIU
U OMEEemMCmME8eHHOCHU 00 MBOPHUECKO20 NPUMEHEHUs SHAHUU U YMEeHUIL.

1.2. Copep:xkanue TUCHUNIMHBI

Tabmuma 1.1
Kona
Pa3nen, Tema
pazaeia, HCHATITMHBL Copepxanue
TeMbI

3amaun u nporpamMma Kypca «OCHOBBI TEOPHH LIENEi», €ro poib U
MecTO B QOPMHUPOBAHUH CIEIHUANNCTA B O0JIACTH 3aIIUTHI
nHpopmanun. Pexomennyemas nureparypa.. OCHOBHbIE TOHSATHS
TEOPUH et (PIEKTPUIECKHH TOK, HANIPsDKEHUE, 3.J1.C., MOIITHOCTh
Y DHEPTHA, CXeMa dIIEKTPHIECKOH 11enH). CBSI3b MEKIY TOKOM U
HaIIpSHKEHUEM B UICATM3UPOBAHHBIX JIEMEHTAX 3JIEKTPUUECKUX
neneil. CxeMbl 3aMeIeHNns aKTUBHBIX M MACCUBHBIX PEabHBIX
3JIEMEHTOB 3JIEKTPUUECKUX Lenel. [JyanbHble 3JIeMEHThI U LIETIH.
3akonsl OMa u Kupxroda. YpaBHEeHUS 21€KTPHYECKOTO
paBHOBeCHS LENH. DIEKTPUUYECKAs CXeMa U €€ TOIOJIOTHYeCcKre
anemeHTHl. [loHsTHE O TOnONOrn4YecKuX rpadax u MaTpuLax
3JIEKTPUUECKUX LIETIEH.

BBenenune. OCHOBHEIE ITIOHATHUS
P1 U 3aKOHBI TEOPUU
ANEKTPUIECKHX IIeTiei

apmonnueckue konebanus. IlpeacraBneHne rapMOHUIECKUX
($yHKUMI B KOMIUIEKCHOH hopme. MeTol1 KOMIUIEKCHBIX aMIUTUTYA.
Kommuiekcras cxema 3amenienus nenu. 3akonsl OMa u Kupxroda B
KOMIUTIEKCHOH opme. BekTopHBIe quarpaMMbl TOKOB H
HanpspkeHui. OOmas cxema IPUMEHEHUS! METoJa KOMIUICKCHBIX
Mertop1 aHAN3A aMIUTATY . DHEPreTUYeCcKUe MPOLECCH B IPOCTEUIIHX IETISIX pH
P2 3JIEKTPUYECKUX LENel IpU rapMOHHYECKOM Bo3JieiicTBuH. barnanc MmomHocTel. Koaddunnent
rapMOHMYECKOM BO3ieiicTBUM | MomHOCTH. CorylacoBaHME UCTOYHHMKA SHEPTUH C HAarpy3KOM.
OKBHBaJIEHTHBIE MPe0Opa30BaHUs JICKTPHUUECKUX Leneil. MeToas
pacdera CIOKHBIX 3JEKTPUUYECKUX Leneil. MeTos KOHTYpHBIX
TOKOB. MeTO | y310BBIX HaNpsKeHUH. MeToa HalnoKeHu .
OcHOBHEBIE TeOpeMBbI THHEHHBIX 1ieniell. Teopema 00
SKBHBAJICHTHOM HCTOYHUKE.




Oco0EeHHOCTH aHaJIN3a HHAYKTHBHO-CBS3aHHBIX TICTICH.
MarsuTHbIC TTOTOKH CAMOWHIYKITAH, B3AUMOWHTYKITHH U
paccesiaus. CoryiacHOE M BCTPEYHOE BKITIOUCHIE HHTyKTHBHOCTEH.
[MonsiTre 00 0THOUMEHHBIX 3aKUMaX. B3anMHast UHIYKTUBHOCTb.
KoaddurueHT cBsi3u Mex 1y HHIYKTHBHBIMH KaTYIIKaAMH.
MHIyKTUBHO-CBSI3aHHBIC LEMHU O]l TAPMOHUYECKUM BO3JCHCTBUEM.
OKBUBAJICHTHBIE IPe0Opa30BaHUs yYaCTKOB IEMEH CO
CBSI3aHHBIMH WHAYKTUBHOCTAMU. JIMHEHHBIN TpaHchopmarop.

P3 WHayKTUBHO CBSI3aHHBIE LIENU

[ToHsITHE O KOMIUIEKCHBIX YaCTOTHBIX XapaKTEPUCTUKAX TUHEHHBIX
neneil. AMIUTTY THO-4acTOTHasI, (0a30-4acTOTHAS M aMIUIUTY THO-
(hazoBas xapakTepucTHKU. BXOIHBIE 1 TIepeaaToOvHbIe
KOMIUIEKCHBIE YaCTOTHBIE XapaKTePUCTHKH Iieriell. Pe3oHaHcHBIE
SBIICHUS B DJIEKTPUUECKHX Iersix. [locienoBarenpHbII
KoJebaTenbHbIN KOHTYp. Pe3onancHas gactoTa. [JoOpOTHOCTS.
DHepreTUYecKrue COOTHOIICHHUS IPU pe3oHaHce. BxomHbie u
nepeaarounsie KUX xonTypa.

YacToTHbIE XapaKTEPUCTUKU
P4 3NEKTPUYECKHX LIETICH.
Pe3onancHble neny.

[Tonoca mpomnyckanus. Biusiaue Harpy3Kku 1 BHYTPEHHETO
COIIPOTHBJICHUS] HICTOYHHMKA Ha N30MpaTesbHbIC CBOWCTBA KOHTYpA.
[NapannensHblil KonedaTenbHBINH KOHTYP. COOTHOIIECHHUS MEXKIY
TOKaMH NpH pe3oHaHce. HemonHoe BKiIoUeHNe HHAYKTUBHOCTH U
€MKOCTH B IIapaJuIeIbHOM KOJIeOaTEIbHOM KOHTYPE.

1.3. HanpaBnenue, BUibl BOCIUTATEILHOM AEATEIIBHOCTH U UCIIOIb3YEMbIE TEXHOJIOTUU

Tabmuma 1.2
Hamnpasnenue Bn
p . A . Texnonorus PesvibTathl
BOCIIMTATENBHON | BOCIMTATENBHON | pooirnror oo KoMIIeTeHIHs 6)’
NEATEILHOCTHU NEATEIHHOCTHU JeATeTbHOCTH O0y4CHM:A
OIIK-4 - Cnoco6er | II-1 - UmeTh ombIT
aHaJM3UPOBATH IIONCKa U
(bU3HYECKYIO 00001IeHHS
CYIIHOCTH SIBJICHUH | HAYYHOTO
1eJeHanpaBIcHHa
Y TIPOIIECCOB, Marepuana,
g paboTa ¢
dopmupoBanue . JIEKAILUX B OCHOBE OTHPAsICh HA
uHdopmaruen Texnomnorus .
MH(pOPMAITHOHHO . | QYHKIIMOHUPOBAHUS | CHCTEMHBIA aHAIN3
. TSt CaMOCTOSITENLHOMN .
1 KyJBTYpHI B PaauodIEKTPOHHON | MPOIIECCOB U
WCIIOJIb30BaHUS B | pabOTHI .
CETH UHTEPHET TEXHUKH, IPUMEHSATD | SBJICHUM MPUPOJIBI
MPaKTUYECKHUX .
(bu3MYECKUE 3aKOHBI | M OKpYXKaromen
LEIX
Y MOJIENTH JUIS Cpebl, 1S
peIIeHus 3a1a4 perieHus
npohecCHOHANBPHOM | TOCTaBIEHHBIX
EeATEIbHOCTH 3a1a4

1.4. IIporpamma AUCHUIUIMHBI pealii3yeTCsl Ha TOCYyIapCTBEHHOM si3blke Poccuiickoi denepanuu .



2. YYEBHO-METOANYECKOE U TH®OPMALIMOHHOE OBECIIEYHEHUE JUCIUIIJINHbI
OcHoOBBI TCOPUH HeNeH

DJIeKTPOHHBIE pecypchbl (M31aHMS)

1. ®puck, , B. B.; OcHoBBI Teopuu nenel : 1abopaTOpHBINA MPAKTUKYM Ha MEPCOHAIBHOM KOMIIBIOTEPE.;
COJIOH-IIpecc, Mocksa; 2016; http://www.iprbookshop.ru/90246.html (OnexTpoHHoe nznanue)

2. OctaHkoB, , A. B.; 3agaunuk no gucuuminHe « OCHOBBI TEOpHH IIETei : yueOHoe mocooue.; Boponexckuit
roCyJapCTBEHHBIN TEXHUYECKUU YHUBEPCUTET, 9BbC ACB, Boponex; 2019;
http://www.iprbookshop.ru/100438.html (3nekrponHoe uznanue)

3. ; OcHoBbl Teopuu neneit: [Ipaktudeckuii Kype : yuebHoe mocobue.; HoBocuOupckuii rocy1apcTBeHHBIN
TexHnueckud yHupepcuteT, HoocuOupck; 2011; https://biblioclub.ru/index.php?page=book&id=135596
(OneKTpoHHOE U3/IaHHE)

IleuaTHBIE M3TaHUS

1. ITonog, B. I1.; OcHOBBI TeOpuH 1ieNeH : Y4eOHUK JJI CTYACHTOB BY30B.; Bricmias mikona, Mocksa; 2000 (74
9K3.)

2. Koposxkun, H. B., Cenuna, E. E., Heuypun, B. JI.; Teopernueckue oCHOBBI dJIeKTpoTeXHUKH. COOPHUK 3a/1a4
: yue0. mocobue Il CTYJEHTOB BY30B IO HampaBlICHHUSM MOJATOT. OakalaBpOB, MarucTpoOB U JUILIOMHP.
CIEMAIUCTOB "DJIEKTpOodHEpPreTuka" MU "DNEKTPOTEXHUKA, HJIEKTPOMEXaHMKAa M DJIEKTPOTEXHOJOTruu'.;
[Tutep, Mockaa ; Cankr-IletepOypr ; Huxuuit HoBropon [u ap.]; 2006 (134 3x3.)

IMpodeccnonanbHbie 6a3bl JAHHBIX, MH(POPMAITHOHHO-CIIPABOYHbIE CHCTEMbI
1. 3onanpHast HayuHas oubnuoreka Yp®YV http://lib.urfu.ru
2. Hayunas snextponnas 6ubnauoreka Elibrary.ru https://www.elibrary.ru/

3. DnektponHas 6ubanoreunas cets "Jlanp" http://e.lanbook.com/

Matrepunansi aas jaun ¢ OB3

Becy xontent OBC mpencraBineH B Buze (ailioB crenuanbHOro (opmara Jjisi BOCIPOU3BEIECHUS
CHUHTE3aTOPOM PEUH, a TAK)KE B TECTOBOM BUJIE, IPUTOAHOM JUIsI IPOUTEHUS C UCIOJIB30BaHUEM SKPAaHHOM JTYTIbI
Y HaCTPOMKOM KOHTPACTHOCTH.

Ba3bl 1aHHBIX, HHPOPMALMOHHO-CIIPABOYHbIE H MOUCKOBbIE CHCTEMbI
MunucrepcTBo 00pazoBanus U Hayku Poccuiickoit @enepanuu (http:MmuHOOpHAYKH.PD).
denepanpHblil moptan Poccuiickoe oopazoanue (http:www.edu.ru).

OOO Hayunas snexrponnas oubnuoreka (http:elibrary.ru).

3onanbHas Hay4yHas ononuoreka YpdVY (http:lib.urfu.ru).

OnexTpoHHbIN HayuHbI apxuB YpDV (https:elar.urfu.ru).



3. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE JUCHUIIJIMHBI

OcHoOBBI TCOPUH HeNeH

CBeennsi 00 OCHAIIEHHOCTH JUCIHUIIMHBI CTIENHAJIN3UPOBAHHBIM M J1A00PATOPHBIM
000py/0BaHNEM U MPOrPaAMMHBIM O0ecrieyeHueM

Tabmnuua 3.1

Ne
n/n

Buapl 3ansaTuii

OcCHAIIEHHOCTH CIENNAJIbHBIX
NOMeIeHUii ¥ MoOMeleHuii 1JIst
CaMOCTOAITEILHOU padoThI

Ilepe4yensb JTUIEH3HOHHOTO
MPOrPaMMHOI0 olecredeHust

Jlaboparopubie
3aHATHUS

MeGenb aytuTOpHas ¢
KOJINYECTBOM pabouuX MECT B
COOTBETCTBUH C KOJIMYECTBOM
CTYJEHTOB

Pabouee mecTo mpenogaBaTens
Jlocka aymuropHast
[Tepugepuiinoe ycTpoicTBO

[TepcoHanbpHBIE KOMITBIOTEPHI 11O
KOJIMYECTBY 00YyYaromuxcs

Ob6opynoBanue,
COOTBETCTBYIOIIEE TPEOOBAHUSAM
OpraHu3aIy yueOHOTOo
NPOLIECCa B COOTBETCTBHH C
CaHUTApPHBIMU ITPABUTIAMU U
HOpMaMH

[Tonkntouenue k cetn MaTepHeT

Microsoft Windows 8.1 Pro 64-bit
RUS OLP NL Acdmc

Office 365 EDUAS ShrdSvr ALNG
SubsVL MVL PerUsr B Faculty EES

Matlab R2015a + Simulink

Jlexkmm

Meb6enb ayauTopHast ¢
KOJIMYECTBOM pabo4MX MECT B
COOTBETCTBUH C KOJIHMUECTBOM
CTYJICHTOB

Pabouee mecto npemnonaBarens
Jocka aynuropHas
[Tepudepuiinoe ycTpoicTBO

[Tonkmrouenue k cetu MHTEpHET

Microsoft Windows 8.1 Pro 64-bit
RUS OLP NL Acdmc

Office 365 EDUAS ShrdSvr ALNG
SubsVL MVL PerUsr B Faculty EES

CamocrosiTenpHas
paboTa CTyICHTOB

[TepconanbpHBIE KOMITBIOTEPHI 11O
KOJIMYECTBY 00YyYaroIuxcs

[Tonkmrouenue k cetu MHTEpHET

Microsoft Windows 8.1 Pro 64-bit
RUS OLP NL Acdmc

Office 365 EDUAS ShrdSvr ALNG
SubsVL MVL PerUsr B Faculty EES

Matlab R2015a + Simulink




Koncynpranun

Mebenb ayauTopHasi ¢
KOJIMYECTBOM paboUnX MECT B
COOTBETCTBHUH C KOJUIECTBOM
CTYZICHTOB

Pabouee mecTo npenoaaBarens
Jocka aynuropHas
[Tepudepuiinoe ycTpoiicTBo

[Togxmrouenue x ceru MHTEpHET

Microsoft Windows 8.1 Pro 64-bit
RUS OLP NL Acdmc

Office 365 EDUAS ShrdSvr ALNG
SubsVL MVL PerUsr B Faculty EES

Tekymuii KOHTPOJIb U
MIPOMEXYTOYHAS
aTTecTanus

MebGenb ayauTopHasi ¢
KOJINYECTBOM pabOUnX MECT B
COOTBETCTBHUH C KOJUIECTBOM
CTY/ICHTOB

Pabouee mecTo npenogaBarens
Jocka aynutopHas
[Tepugepuiinoe ycTpoicTBO

IlepcoHanbHbIE KOMIBIOTEPHI 110
KOJIMYECTBY 00yYaromuxcs

[Tonkntouenue k cetu UHTEpHET

Microsoft Windows 8.1 Pro 64-bit
RUS OLP NL Acdmc

Office 365 EDUAS ShrdSvr ALNG
SubsVL MVL PerUsr B Faculty EES

Matlab R2015a + Simulink
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