[loKyMeHT NoAnucaH NpoCToil 3NeKTPOHHOM NOANMUCHI0
NHbopmaums o Bnagenbue:

OUO: Enap
gﬁﬁcnascmro q;wnmanm(.I-ITCTBO AKEJE3HOAOPOKHOI'O TPAHCIIOPTA

[omkHocTb: oupekT
[ata nognucanus: 05.09. 2022 10:19:23

YHuKanbHbIv nporegdey AIMLHOC FOCg/I[apC TBCHHOC 6IOI[>K6THOC O6paBOBaTeJILHOG YUYPCKIACHUC
02c0e3529c2d8e46b4c35c57058e2c5135609 BLICILIETO O6paBOBaHI/I$I

«IleTepOyprekmii rocy1apcTBeHHbIN YHUBEPCHUTET MyTeil CO00IeHust
HNmuneparopa Anekcanapa »
(®T'bOY BO HNI'YIIC)
SApocaasckuii puamnana ITI'YIIC

YTBEPXJIAIO
I[I/IpeKTop SApocnasckoro ¢unuana [I'VIIC

}“‘\“N\'\I O.M. Enapxun

«13» mas 20 r.

PABOYAS TIPOTPAMMA YYEBHOU JUCLUILIVHBI
OI1.08 PA/IMOTEXHUYECKHME LEIIN 1 CUTHAJIBI
JJISl CIIeMAJTbHOCTH
11.02.06 Texanuyeckasi IKCILIyaTALUS TPAHCIIOPTHOIO PAIM03JIEKTPOHHOT 0

o0opynoBanus (110 BUAaM TPAHCIIOPTAa)

KBanudukamnms — TeXHUK
BHJI IIOJATOTOBKH - 0a30Bast

®opma o0ydeHus - ouHast

Spocnasib
2021



PaccmoTpeno Ha 3acenanuu LK
TEXHUYECKOHN IKCILTyaTallii TPAHCIIOPTHOTO
PaIuodIEKTPOHHOTO 000PYIOBAHUS

Y CTPOUTEIHCTBA JKEJIE3HBIX I0POT

poTokoy Ne 9 ot «29) el Ir.
P ot g
[Ipencenarens \ At /Tapenkuna M.b./

Pabouast mporpamma yuebnoi mucrumumasl OI1.08 Pagmorexnudeckue renu
U CUTHaIBl pa3paboraHa Ha ocHoBe DenepalibHOTO  TOCYAapCTBEHHOTO
00pa3oBaTeNbHOTO CTaHAApTa CpemHero MpodeCcCHOHAIBHOTO 00pa3oBaHMs (majee
®I'OC CIIO) mno cnemuansHocTH 11.02.06 TexHuueckass H3KCIUTyaTalys
TPAHCIIOPTHOTO  PAJMO3JIEKTPOHHOTO 000pyJoBaHus (IO BHUIAM TPAHCIOPTA)
(Oa3oBasi MOATOTOBKA), YTBEPXKIEHHOTIO MpHKa3oM MuHucTepcTBa 00pa3oBaHUs U
Hayku P®D Ne 808 ot 28 urosist 2014 r.

Pa3paboTumk nporpamMmei:
Hoponuna U.A., npenogaBatens SpocnaBckoro ¢ummana [MI'VIIC

Penensenr:
Tapenkuna M.b., npenonaBatens fpocnaBckoro dunuana II'YIIC



COIAEPKAHHUE

. IACIIOPT PABOYE# ITPOTPAMMBI YYEBHOI
TUCTMILITAHBI

. CTPYKTYPA U COJEPKAHUE YUEBHOW
JUCHMILIAHBI

. YCJIOBUS PEAJIU3ALINN PABOYEM IMPOT'PAMMBI
YYEBHOU JUCIHIUIIJIMHbI

. KOHTPOJIb U OLEHKA PE3YJIbTATOB
OCBOEHUSA YYEBHOU JUCIHIUIIJIMHBI

11

13



1. IACHIOPT PABOYEM MPOI'PAMMBbI YUYEBHOM JUCIHUILJIMHBI

1.1. Ob6saacTh npuMeHeHUs pado4eil MporpaMmMbl

PabGouast mporpamma y4eOHOW IUCIUIUIMHBI SIBIISETCS YacThiO MPOTPAMMBbI
MOATOTOBKU CHENUATUCTOB cpeAaHero 3BeHa B coorBerctBuu ¢ ®I'OC CIIO mo
CIIEHUATBLHOCTH 11.02.06 Texaunueckas AKCILTyaTalus TPAHCIIOPTHOTO
PaMOAIEKTPOHHOTO 000py 10BaHus (IO BUaM TpaHCIOPTa) (6a30Bast MOATOTOBKA).

1.2. MecTo y4e0OHOI TMCHUILUIMHBI B CTPYKTYpe NMPOrpaMMbl MOATOTOBKH
CIEeNUAJTNCTOB CPeHEro 3BeHa:

VYyeOHas  AUCHUIUIMHA  OTHOCUTCA K  MNPOPECCHOHAIBHOMY  LHUKIY
obmenpodeccuoHambHbIX TUCITUILINH.

1.3. ean u 3axa4n y4eOHOI IMCUMINVIMHBI — TPeOOBAHHUS K pe3yJibTaTaM
OCBOCHHS Y4eOHOM JUCHUNITIMHBI

B pe3ynbpTaTe 0cBO€HUS yUEOHOW JUCHUIUIMHBI 00YyYarOIUNCs JOJIKEH
yMeThb:
VY1 Ucnonp30BaTh XapaKTEPUCTUKU PAAMOTEXHUUYECKUX LIETIEH I aHAIM3a UX
BO3/ICUCTBUS HA CUTHAJIBI
V2 Hcnonap30BaTh pe30HAHCHBIE CBOMCTBA NAPAJIETBHOTO U IOCIEI0BATEIBHOTO
K0J1e0aTeNbHBIX KOHTYPOB
Y3 HactpanBarh CUCTEMBI CBSI3aHHBIX KOHTYPOB
VY4 PaccuuThIBaTh 3JIEKTPUUECKUE (PUIBTPHI
3HATh:
3 1 ®usnueckre 0OCHOBBI paUOCBSI3H
3 2 CTpyKTypHYIO CXEMY KaHaja CBSI3M Ha TPAHCIIOPTE
3 3 XapaKkTepuCTUKU U KIaCCU(PUKAINIO PaJUOTEXHUUECKHX IeTei
3 4 OcHOBHBIE THIIBI PAJUOCUTHAIOB, UX OCOOCHHOCTH M IPUMEHEHHE B
TPAaHCIIOPTHOM PaJIMO3IEKTPOHHOM 000pyAOBaHUU

B pesyabraTre ocBOeHHsI y4eOHOH AMCHUIIMHBI NMPOMUCXOAMT IOITAITHOE
(popMupoBaHUe IJIEMEHTOB 00IIMX 1 NPOGecCHOHATbHBIX KOMIIETEHNIA:
OK 1.IloHuMatp CyImIHOCTb M COLMATIBHYIO 3HAUMMOCTh CBOEH OyayIieil mpodeccun,
IIPOSIBIIATH K HEW YCTOMYMBBIN UHTEPEC
OK 2.Opranu3oBbiBaTb COOCTBEHHYIO JE€SATEIBHOCTh, BBIOMPATh TUIIOBBIE METOJBI U
CHOCOOBI BBIMOJIHEHMS MPOPECCUOHANBHBIX 33/a4, OLIEHUBATh UX 3PPEKTUBHOCTH U
Ka4eCTBO
OK 3.IIpuHrMaTh penieHus B CTaHJAPTHBIX M HECTAHAAPTHBIX CUTYyalUsAX U HECTH 32
HUX OTBETCTBEHHOCTH
OK 4.OcymiecTBiarh MOUCK U UCIOJb30BaHUE HHGOPMAIUM HEOOXOIUMOU IS
3¢ (EKTUBHOTO BBIMOJIHEHHUS] MPOQPECCUOHANBHBIX 3a/ad, MPO(EecCHOHAIBHOTO H
JUYHOCTHOTO PA3BUTHSA
OK 5.Ucnons3oBath  WHGOPMAITMOHHO-KOMMYHHUKAIIMOHHBIE  TEXHOJIOTHH B
poecCHOHATEHON JAESITEIPHOCTH
OK 6.PaboraTh B KOJUIEKTHBE UM KOMaHze , 3QPEKTUBHO OOLIATHCS C KOJUIETaMH,
PYKOBOJACTBOM, IOTPEOUTEISIMU



OK 7.bpath Ha ce0si OTBETCTBEHHOCTD 3a pabOTy WICHOB KOMaHbI (TOAYNHEHHBIX ),
pe3yNbTaT BBIOJIHEHUS 33 JaHUI

OK 8.CaMocToATENbHO ONpEAeNATh 3aJaud MNPOPECCHOHATBHOTO M JUYHOCTHOTO
pa3BUTHUS, 3aHUMATHCA CaMOOOpa30BaHHEM, OCO3HAHHO IUJIAHUPOBATH IOBBILICHUE
KBTI (PUKAITAH

OK 9. OpueHtupoBaTbCcsi B  YCIOBUSIX 4YacTOM CMEHBI TEXHOJOTHM B
poecCHOHATEHON JAESITEIHPHOCTH

IK 1.1 BrITonHATE paboOTHI MO MOHTaXy, BBOAY B JEHCTBUE, IEMOHTAXY
TPAHCIIOPTHOTO  PAJMORICKTPOHHOTO OO0OPYJIOBaHMs, CETeH CBS3M M CHUCTEM
nepenayn JaHHBIX

K 1.2 BrIinonHATE paboThl 10 MOHTAXy KaOEIbHBIX U BOJOKOHHO-ONTHYECKUX
JIMHUU CBA3U
[IK 1.3 [Ipon3BoaNTh MYyCKO-HANQJAO0YHbIE pabOThHI MO BBOAY B JEHUCTBUE

TPAHCTIOPTHOTO PATUOIICKTPOHHOTO OOOPYJAOBAaHMS PA3IMYHBIX BHUIOB CBSI3U U
CHUCTEM MEpPeaun TaHHbIX
[IK 2.1 BrimonnsaTh TEXHUYECKYIO AKCIUTyaTalHIo TPaHCIIOPTHOTO
PaMOAIEKTPOHHOTO O0OPYAOBAaHUS B COOTBETCTBUM C TPEOOBAaHUSIMHU HOPMATHUBHO-
TEXHUYECKUX IOKYMEHTOB

[IK 2.2 [IpousBoguTh OCMOTp, OOHapy)XeHHE U yCTPAaHEHHE OTKa30B,
HEUCITPaBHOCTEH U 1e(DEKTOB TPAHCIIOPTHOTO PATUOIIEKTPOHHOTO 000PYA0BAHUS
[IK 2.3 OcCyllecTBIATh HaNaJKy, HACTPOWKY, PETrYJUPOBKY H MPOBEPKY

TPAHCHOPTHOTO  PAUOAJIEKTPOHHOTO  O00OpY/IOBaHHUS U  CHUCTEM CBA3UM B
71a00paTOPHBIX YCIOBUSIX U HA 00BEKTaX

[IK24 OcCylIecTBIATD AKCIUTyaTalHIo, MPOU3BOJUTH TEXHUYECKOE
00CITy’KMBaHUE U PEMOHT YCTPOUCTB PaIMOCBSI3H
[IK 2.5 N3mMepsiTh OCHOBHBIC XapaKTEPUCTUKH TUIIOBBIX KaHAJIOB CBSI3U, KAHAJIOB

PaaNOCBsI3U, TPYIIIOBBIX U JIMHEHHBIX TPAKTOB

1.4. KosimyecTBO 4YacoB Ha OCBOeHHe padodeil mporpamMmbl Y4eOHOM
AUCHHUIIMHBI:

MaxkcumanbHas yueOHast Harpy3ka oOydaromerocsi 124 yaca, B TOM 4ucIe:
o0Os3arenpHas yacTh - 108 yaca;

BapUaTUBHAs 4acTh — 16 4acos.

VYBenuyueHne KOIWMYECTBA 4YacoB pabodeill mporpamMMmbl 3a CUET YacoB
BapUMAaTUBHOM 4YacTHW HANpPABJIEHO Ha yriayOsjeHue oO0beMa 3HAaHUU IO pasjenam
IPOrPaMMBlI.

MaxkcumanbHON yueOHOU Harpy3ku oOydatouierocs — 124 gaca, B TOM 4uce:
00s13aTeNbHOM ayIMTOPHON y4eOHOI Harpy3ku o0yuatouierocst — 82 yaca;
CaMOCTOSITENIbHOM paboThl 0Oyyaromierocs — 42 yaca



2. CTPYKTYPA U COJAEPKAHUE YUEBHOM JUCIHUATIJIAHBI

2.1. O0beM y4eOHOM TMCHMILIMHBI H BUABI Y4eOHO#l padoThI

Bux yueOHoit padoThbI

Oo0BeM 4acoB

MakcumasbHasi yueOHasi HArpy3Ka (Bcero) 124
Oo0s13aTeIbHAS ayAUTOPHAS Y4eOHAs] HATPY3Ka (BCero) 82
B TOM 4MHCJIE:
TEOPETUYECKOE 00yUeHHUE 48
MIPAKTUYECKUE 3aHATHUS 16
71a00pAaTOPHBIC 3aHITHUS 18
KypcoBas paboTa (IIpOeKT) -
CamocrosiTesibHasi padoTa 00y4armerocsi (Bcero) 42
B TOM YHCJIE:
— IIpopaboTKka KOHCIIEKTOB 3aHATUH, YUEOHBIX U 42

JIOTIOJIHUTENBHBIX U3/1aHUH (TI0 BOIpOCaM K pasjieiam U
rJlaBaM y4eOHBIX HU3AaHU).

- HOI[FOTOBKa K IIPAKTUYICCKUM U J'Ia60paTOpHLIM 3aHATUAM,
KOM.

IIpoMexyTOoUYHASI aTTeCTAMS MPOBOAUTCA B 4 ceMecTpe — B (hopme IKk3aMeHa




2.2. TemaTH4YeCKHUil IUVIAH U COJePKAHNE YIeOHON TUCIUIINHBI

HaunmenoBanue Coaeprxanue yueOHOro MaTepuasa, 1adopaTopHble M NPAKTHYECKHE 3aHATHS, O0bem Yposenn
pa3aesioB M TeM CaMOCTOSAITe/IbHAsA padoTa 00yYaIIUXCH 4acoB OCBOCHUS
1 2 3 4
Pa3zpen 1. 9
Curnajusl
PaauoCBsA3H
Tema 1.1. Copep:xxaHue y4e0HOIro MaTepuasa 6 2,3
Curnajusl Wndopmanus, coobiienue u curnan. O0miast CTpyKTypHast cxeMa KaHajia rnepenayd HHGOopMaluu.
PaauoCBs3H DNeKTpOMarHUTHbBIE BOJHBI KaK HOCUTENN HH(GOpMAIUH.
Jnana3oHbl BOJIH UCTIOIB3YEMBIE B PaIMOCBA3U. BUIbI 1 MapaMeTphbl CUTHAJIOB UCIIOJIb3yEMbIE B
TPAHCIIOPTHOM PaTUO03JIEKTPOHHOM 000pyaoBanuu. I'paduyeckoe, MaTeMaTuyeCcKoe U
CIEKTPAJIbHOE MPEJICTABJICHUE CUTHAJIOB, MpEACTaBIeHuUE psiioM Dypbe
CamocTosiTesibHasi padoTa 00yYarIMXCst 3
[IpopaboTka KOHCIIEKTOB 3aHATHI, YIEOHBIX U TOMOTHUTEIBHBIX U3aHHH (110 BOITPOCaM K
paszienam U TjiaBaM YUeOHBIX U3JIaHUMN ).
IToaroroska k KOM.
Pa3pea 2. 61
JABYXIIOJIIOCHUKH U
KoJie0aTeJIbHbIEe
CHCTEMBI
Tema 2.1. Copep:xxaHue y4e0HOIr0 MaTepuasa 4 2,3
JABYXnOJII0CHUKH OCHOBHBbIE TIOHSTHS U ONPECICHUS ABYXITOIIOCHUKOB, UX YaCTOTHBIE XapaKTEPUCTUKH.
Buapl 1ByXNOIIOCHUKOB: aKTUBHBIE U PEAKTUBHBIE, IBYX3JIEMEHTHBIE 1 MHOTO3JIEMEHTHBIE,
DKBHUBAJICHTHBIC U OOPATHBIC, UCAbHBIC U JBYXIIOJIOCHHUKH C MOTEPSMU (peaIbHbIE)
IIpakTHyeckne 3aHATHA (€CIIM 3aIUIAHUPOBAHBI) 4
1.Pacuer mostHOro CONMPOTHUBIIEHUS] PEAKTUBHOI'O MHOTO3JIEMEHTHOTO ABYXIIOIOCHHUKA
CamocrosiTesibHasi padoTa 00y4alOIINXCS 3
[TpopaboTKka KOHCIIEKTOB 3aHATHH, yUeOHBIX U TOTOTHUTEIbHBIX U3JaHUH (110 BOIIpocaM K
pazzenaM U riaBaM yueOHBIX M3TaHUMN).
IToaroroBka kK nmpaktTuyeckum 3anstusam, KOM.
Tema 2.2 Coaepxkanue yueOHOro MaTepuaa 10 2,3
KoaedoareanHbIin W neanbHBI OJUHOYHBIN KOJIeOATeIbHBIN KOHTYP. 3aTyXaronme Kojaeoanus B pealbHOM OJMHOYHOM




KOHTYP

KosiebarenbHOM KoHType. [lapameTpsl 3aTyxXaromux CHHYCOUAIBHBINA KOoJleOaHuit
BoiHyX1eHHBIE KOJI€0aHUs B ITOCIIEI0BATEIbHOM KOJI€0aTEIbHOM KOHTYPE, PE30HAHC HaNpsKEHUH
CBolicTBa 1 mapaMeTphl MOCIEI0BATENILHOIO KOHTYpa: MOJIHOE CONIPOTUBIIEHUE U €r0 YaCTOTHAs
3aBUCUMOCTb, BOJIHOBOE COIIPOTHUBIIEHHE, JOOPOTHOCTb.

Pe3oHaHCHBIE XapaKTEPUCTUKU UICATILHOTIO U PEAIBHOIO MTOCIIEN0BATEIBHOIO KOHTYPa, 11010Ca
IIPOITyCKaHUs

Oco0eHHOCTH IPUMEHEHHUS TIOCIIEI0BATENBHBIX KOHTYPOB B TEXHUKE CBSI3U

BoiHyX/1eHHBIE KOJI€0aHUs B TapauIeIbHOM KoJIe0aTeIbHOM KOHTYPE, pE30HAHC TOKOB.
CBolicTBa ¥ mapaMeTpbl NapajIeIbHOIO KOHTYpa, pE30HAHCHBIE XapaKTEPUCTUKH UIEAIBHOTO U
pEeaJIbHOTO KOHTYPOB, II0JIOCA MTPOITYCKaHUs

OcoOeHHOCTH IPUMEHEHHU S TapaJlJIeNIbHBIX KOHTYPOB B TEXHHUKE CBSI3H

JlaGopaTopHble 3aHATHSA
1. UccnenoBanre cBOOOTHBIX KOJIEOAHHUI B OAMHOYHOM KOHTYPE
2. MccnenoBanue BBIHYKJICHHBIX KOJICOAHUH B IMOCIIEIOBATEIHLHOM KOJIe0aTEIIbHOM KOHTYPE

CamocrosiTesibHasi padoTa 00y4alOIINXCS

[TpopaboTKka KOHCIIEKTOB 3aHATHM, yUeOHBIX U JTOTOTHUTEIbHBIX U3JaHU (110 BOIIpocaM K
pazzenaM U riaBaM yueOHBIX M3TaHUMN).
[ToaroToBka k 1aboparopasiM 3aHsaTusiM, KOM.
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Tema 2.3
Casa3aHHbIe
Ko0JIe0aTeJJbHbIe
CHCTEMBI

Conepxanue y4eOHOro MaTepuaJia

CxeMbI CBS3aHHBIX KOJIEOATETBHBIX CHCTEM C MHAYKTUBHOM, aBTOTPaHC()OPMATOPHOH, EMKOCTHOM,
raJbBaHUYECKON, CMENIaHHOM CBsA3b10. Koadh puImeHT CBsA3M MEX Ty KOHTYpaMH CUCTEMBI
BxomHOe ¥ BHOCHMOE COTIPOTHBIICHHUS B CBS3aHHBIX KOJIEOATEIHHBIX CHCTEMAaX.

Pe3onaHCHBIE KpUBBIE TOKOB IEPBUYHOIO ¥ BTOPUYHOI'O KOHTYPOB M I10JI0CA POy CKaHUs
CBSI3aHHOM KOJIEOATEIIHOM CHCTEMBI

Hactpolika cuctemsbl CBA3aHHBIX KOHTYPOB

JlabopaTopHble 3aHATHS
1. UccnenoBanue XapaKTEPUCTHK CBI3aHHOM KOJIe0aTeIbHON CUCTEMBI

IIpakTHYecKkHne 3aHATHA
1. HacTpoiika cHCTEMBI U3 IBYX CBSI3aHHBIX KOHTYPOB

B

CamocrosiTesibHasi padoTa 00y4alOIIUXCS

[TpopaboTKka KOHCHIEKTOB 3aHATHM, yUeOHBIX U JTOTOTHUTEIbHBIX U3JaHU (110 BOIIpocaM K
pazzenaM U riaBaM yueOHBIX M3TaHUMN).
[ToAroTOoBKA K MPAKTHYECKUM 3aHATHUSM, JabopaTopHbIM 3aHaTHsIM, KOM.

—
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Pa3pea 3.

54




YeTbIpexnoJCHUKI

Tema3.1.
YeTbIpexnoJlOCHUKI
U NepexoHble
TpaHchOpMaTOPbI

Copep:xxaHue y4e0HOIro MaTepuasa

Omnpenenenue U KIacCU(PHUKAIHS TACCUBHBIX YE€THIPEXIOIIOCHUKOB. CyIIHOCTh TEOPUHU
YETHIPEXIIOIIIOCHUKOB M YPaBHEHHS IIEPeIaun YETHIPEXITOIIOCHUKOB PA3IMYHBIX KOHOUTYpaIHii.
PexrMbI KOPOTKOTO 3aMbIKaHHSI X XOJIOCTOTO X0/1a B YETHIPEXITOIIOCHUKAX. MaTpuibl A-
HapaMeTpoB YETHIPEXITOIIOCHUKOB. BX0oHOE M XapaKTepucTHYeCKOe COTPOTHBIICHUS
YeThIPEXIOMIOCHUKOB. CorjacoBaHHAast HAarpy3Ka YeThIPEXIIOIIOCHUKOB. XapaKTepUCTUIECKOE U
pabouee 3aTyXaHHs YE€THIPEXIIOIIOCHUKOB.

OmnpeneneHue NepexoaHbIX TpaHC(HOPMATOPOB U PU3UUECKast CYIIHOCTh TpaHC(hOopMauu
Harpy304HOTro conpotusieHus. [Ipumenenne nepexoaHoro Tpancgopmaropa B Ka4ecTBe
COTIJIACYIOLIETO JIeMEeHTa MeX 1y Kackagamu. [lepexoanbie TpanchopMaTophbl U MPAKTUIECKHE
CXEMBI UX BKIIIOUEHHS B TEXHHUKE PAINOCBS3H

10

2,3

IIpakTHYecKkHe 3aHATHA
6. Pacuer XapakTepUCTUYECKOTO COITPOTUBIICHUS AKTUBHOT'O YETBIPEXITOIIOCHUKA
7. PacueTr XapakTepUCTUYECKOr0 CONPOTUBIICHUSI PEAKTUBHOI'O YETHIPEXIIOJIFOCHUKA

CamocrosiTesibHasi padoTa 00y4alOIIUXCS

[IpopaboTKa KOHCIIEKTOB 3aHATHA, YI€OHBIX U TOTIOJHUTEIBHBIX U3AaHMH (110 BOITPOCaM K
pazzenaM U riaBaM yueOHBIX M3TaHUMN).
[ToaroroBka kK nmpaktTuieckum 3ansitusam, KOM.

0|k~ B~ o0

Tema 3.2
DJIeKTPUYeCKHe
4acTOTHbIEC (PUIABLTPHI

Conepxanue y4eOHOro MaTepuaJia

Haznauenue kiaccudukanus 1 napameTpbl YaCTOTHBIX GUIBTPOB. OUIBTPHI TUNIA K: ONIpEAETeHUS,
CXEMBbI, OCHOBHBIE PE30HAHCHBIE XapaKTEPUCTUKH, IPEUMYILECTBA, HEJOCTATKH.

[TpousBoaubie GuabTpbl TUIA M. OTNpeneneHusl, CXeMbl, OCHOBHbBIE PE30HAHCHBIE XapaKTEPUCTHKH,
IPEUMYIIECTBA, HEAOCTATKU

KomOuHMpoBaHHBIE YaCTOTHBIE (PUIIBTPBI, UX CUHTE3 U YIPOIIEHHbIE cXeMbl. OCOOEHHOCTH
pacueTa 4acTOTHBIX (PHIIBTPOB IO pabOYUM apameTpam

HopMupoBaHHbIE cXeMbI U XapaKTEPUCTUKH YAaCTOTHBIX (DUIIBTPOB, MIEPECUET CXEM
HOPMHUPOBAHHBIX (PUIBTPOB HA PEATbHYIO HATPY3KY U MMOJIOCY MPOITYCKaHUS

Be3bIHIYKITMOHHBIC AIEKTPUIECKUE YacCTOTHBIE GUIbTPhl. CXeMbI 1 0COOCHHOCTH MmaccuBHBIX RC-
¢mibTpoB. [1be303eKTpUYecKre U MArHUTOCTPUKIIMOHHBIC YaCTOTHBIE (PHIIBTPBI

12

2,3

JlaGopaTopHble 3aHATHSA
1. UccnenoBanue XapakTepUCTUK (PUIHTPOB THIA K

IIpakTnyeckue 3aHATHS
1. Pacder cxem pou3BOJHBIX (GUIBTPOB

[NOJ O R [ SN N




CamocrosiTesibHasi padoTa 00y4alOIIUXCS 10
[TpopaboTka KOHCIIEKTOB 3aHATUH, yUeOHBIX U IOTMOJIHUTENbHBIX U3/1aHHUH (10 BOIIpocaM K
pas3zenam U riaBaM y4eOHbBIX U3JJaHUN).

[ToaroroBka k mpakTuyeckum 3aHsatusam, KOM.

[TogroroBka K 3K3aMeHY

Bcero 124

J1J1st XapaKTepUCTUKU YPOBHSI OCBOEHHUS y4eOHOT0 MaTepuaia UCIOIb3YIOTCS ClIeyIoIIe 0003HaYEHUS:

1. — 03HAaKOMUTEBHBIN (y3HABaHUE paHEe NU3YUYEHHBIX 00OBEKTOB, CBOMCTR);

2. — penpoAyKTUBHBIN (BBIIOJHEHUE ACSITEIbHOCTH MO 00pa3sily, UHCTPYKIIMH WJIH MO PYKOBOJCTBOM);

3. — IPOYKTUBHBIN (TUIAHUPOBAHUE U CAMOCTOSITENIFHOE BHITIOJHEHUE JIEATEIBHOCTH, PEIICHNE TPOOIEMHBIX 33/1a4).




3. YCJIOBUSI PEAJTU3AIINU PABOYEI TPOTPAMMBI YUEBHOI
JTUCTMILITAHBI

3.1. MaTepuaJIbHO-TEXHHYECKOE o0ecneuyeHne

Peanuzamus paboueit mporpamMmbl y4eOHOW TUCIHUIUIMHBI TpeOyeT HaTU4Hs
ydeOHOro kabuWHeTa TEOpHH IMepeAayd CUTHAJIOB MPOBOJHOW CBA3M M PAJAMOCBSA3H,
71a00paTopur paTuOTEXHUUECKUX LENeil U CUTHAJIOB.

O6opynoBanue yuyeOHOro KaOWHETa TEOpUM Mepeayd CUTHAJIOB MPOBOJIHOMN
CBSI3U U PAJIUOCBS3H:
Crenuaau3upoBaHHass y4yeOHas MeOenb: pabodee MeCTO TMpernojaBareiis B
TPaJMIIMOHHON KOMIUIEKTAIIMH, KJIACCHAsl JI0CKA - MeJoBasi, YYeHUUYECKUE CTOJIbI —
YEeTHIPEXMECTHBIE CO CKaMeWKaMu Ha METAINTMYECKOM KapKace, CTYJIbsl, IKa(bI;
y4eOHO-HarsHble mocoOust: cteHabl: Llenu nepemennoro toka, Llenu nmocrostHHOTO
TOKa, DJIEKTPOMArHeTH3M;
nabopaTopHoe o0opyaoBaHue: tadbopatopabie cTeH b JIDC-2.

O6opynoBanmne  jaboparopuri W paboumx  MecT  Jyabopatopuu
pPaIUOTEXHUYECKUX LIETIEH U CUTHAJIOB:
cHelualu3upoBaHHas y4yeOHas MeOenb: paboyee MeCcTO TMpemnojaBaTens B
TPaJANIIMOHHON KOMIUICKTAIINN, YYEHUYECKUE CTOJIBI IBYXMECTHBIC, CTYJIbs, TIKa(BHI,
KJIACCHAs OCKA - MEJIOBas;
TEXHUYECKUE CpEeACTBA OOYyYEHUS: KOMIBIOTEPHI., MAKET MPUKIAJAHBIX MPOrpamM:
TEKCTOBBIX, TAOJUYHBIX, TpaUUECKUX U MPE3CHTAUOHHBIX, MOJKIIOUEHHE K CETH
dbunmana, noaxkiItoYeHue K cetu MurtepHer;
naboparopHoe obGopynoBanue: Ocmwuiorpad Cl1-74, Tlpubop kabOenbHbIN
nepenocHoi IIKII-5, Octumnorpad C1-55, Ocummnorpadger C1-68, Ocuummiorpad
C1-69, Ocuumnorpadsr C1-76, Ocummiorpad CI1-77, Kommiekt 1abopaTOpHBIX
CTEHJOB IO paguocBsi3H, HacToTomep 3JE€KTpOHHO-cueTHbll Y3-34, M3mepurensb
vonymsauuu CK3-43, T'enepatop [4-107, Ocuumnorpad npsyxiyueBor C1-69,
Yactoromep U3-34, [Ipubop nns uccnenoBanus AUX, rereparopusiii 010k, [Tpubop
it uccnenoBanust AUX, nanukatopHsiid 610k, ['eneparop 1'4-116, TIK Celeron 486,
I[IK ATX P4, Jlaboparopusiii crena JIKTL[ «Jlyuw» mma TJIOL u TIIC,
Jla6oparopusriit crenn JIKTL «JIyw ana TJIDL u TIIC, Jlaboparopusrii ctenn 3C16
«UccnenoBanue onHO(MA3HOTO PETYIUPYEMOTO BBIIPSIMUTENS Ha TUPUCTOPAxX» IJis
OITY ATC, Jlaboparopusiii ctenn ICS5 AIIC «MccnenoBanue cxeM TpexdasHbIX
BeiTIpsimuTeneiiy s OIIY ATC, JlaGopatopubiii crenn DC4AIl «MccnenoBanue
OJTHOKACKaJHBIX AJIEKTPOHHBIX ycuiutenei» nias TOAT, JlabGopaTopHblii CTEHI
2C21 «HccnenoBaHue JTOTMYECKUX BJIEMEHTOB M UMIYJIbCHBIX cxem» st TOAT,
JlaGoparopubiii  crenny OCl16 «HccnenoBanne o0aHO(A3HOTO PETYJIUPYEMOTO
BRITIpsAMHUTENST Ha TupucTopax» it JIIY ATC, JlaGoparopubiii creny OCSA
«UccnenoBanue cxem Tpex¢asnbix Beimpsamutenein» st 1Y ATC, JlabopaTopHbiit
crean DC8A «UccnenoBanue cxem mynbtuBuOpaTopos» st TOAT, JlabopaTopHslii
creng DC23 «HMccnenoBanue cxem pemaromux ycuaurenein» nius TOAT u TJIOL,
JlaGopartopusbiii crenn OC15 «MccnenoBanue ycunuTens MOCTOSHHOIO Toka (Ha
tpansucropax u HNMC)», Jlaboparopusiii crern DClA «MamomomHbii  OJI0K
nutanus», «MccnenoBanne omHO(DA3HBIX CXEM BBIMPSAMIICHUS U (DHIIBTpAIIUN IS



OIIY ATC, Jla6oparopuas cranumss NI ELVIS II, mpaktukym «YmnpapieHue
neurateneM noctossHHOTo Tokay it TAY u TOAT, Jlabopatopnas cranims NI
ELVIS 1II, npaktukym «Amnanorosas snektpoHuka» mii TOAT u OIIY ATC,
Jlaboparopuas craniusi NI ELVIS 11, npaktukym «L{udpoBasi snekTpoHUKa» is
TOAT u MUVYC, ITpoextop NEC M271W c kpersieHrem u kadbenem;
[Tpoexmmonnsii skpan Digis Space HCG DSSH-161802, Konseptop 2000BT,
[Tporpammuoe oGecnieuenne: IIporpamMmubiii  komiuiekc “MopenupoBaHue B
TexHuueckux ycrpoiictsax 3.7 (“MBTY 3.7”) [Iporpamma mMoaenupoBaHusl aHTEHH
MMANA-GAL 3.0.0.15 Cucrema ABTOMaTH3MpPOBAHHOTO MOAEIUPOBAHUS U
napamerpuueckoit ontumuzanuu aisa [I9BM 4.3s (SIAM) Ilporpamma Single Chip
Machine  npegHazHaueHa  aisi  SMyJSUMA  pabOThl  OJIHOKPUCTAIBHOTO
MUKpokoHTpoJuiepa cemerictea MCS51 (MK-51). Omynarop YMKS80

[Ipu mpoBeAeHUHN MPAKTUYECKUX 3aHATHH C UCIOJIb30BAHUEM KOMITBIOTEPHOMN
TEXHUKHU 3aHATHUS IPOBOJATCS B KaOMHETE NHPOPMATHKH.

3.2. MadopmanuonHoe obecrnedeHue 00y4eHust

[lepeuenr pexkomMeHayeMOl  ydyeOHOW JUTEpaTypbl, HHGOPMALUOHHBIX
pecypcoB cetu UHTEpHET.

OcHoBHas y4yeOHas TuTeparypa:

1. Hedenos, B. 1. Pagnorexnudeckue nenu u curaaisl : yaeonuk gist CI10 /
B. 1. Hedenos, A.C.CuroB; mnon pemakuueit B.W.Hedenora.— Mockaa :
N3narenbcTBO Opaiir, 2020. — 266 c. 9bC Opaiit [caitT]. —
URL: http://urait.ru/bcode/451175

JlononHuTeNnbHAS yueOHas uTepaTypa:

1. Ilonos, B. Il. Teopus snektpudeckux 1eneu B 2 4. Yactp 1 : yueOHUK 1151
CIIO/ B.II IlonmoB.— 7-¢ u3ad., mepepab. um npom. — Mocksa : M3narenbcTBo
FOpaiit, 2020. — 378 c. OBC FOpaiit [caiiT]. — URL: http://urait.ru/bcode/454174

2. I'mmmuneBuy, FO. b. PaguoTexHuueckwe menw W CHUTHAIBI © y4eOHOE
nocooue / 1O. b. I'mvnuneBuu. — CeBacromois : Cesl'Y, 2020. — 211 c. Jlasb :
3NIeKTpOHHO-OuOMMoTeunas cuctema. — URL: https://e.lanbook.com/book/164926

3.3. Boinosinenue TpedoBanmii ®I'OC B yacTH HMCNOJb30BAHUSA
AKTHBHBIX U HHTEPAKTUBHBIX (hopM 00yUeHUs

B memsx peanmmzanuu KOMIETEHTHOCTHOTO TOAXoAa pabodas mporpamma
peIycMaTpUBaeT HCIIOJB30BAHUE B 00OPa30BATEILHOM IMPOILIECCE AKTHUBHBIX H
WHTEPAKTUBHBIX (OPM TPOBEACHUS 3aHATHH B EIIX (POPMHUPOBAHUS U Pa3BUTHS
001X U MpodeCCUOHATHHBIX KOMITETEHITUH:

Tema 2.3 CesizanHbIe KoJieOaTeIbHBIE CHCTEMBI B (pOpME JIaDOpaTOPHOTO
3aHATHUA.

3.4. Ucnoab30BaHMe CPeICTB BBIYHUCIUTEILHOI TEeXHMKHM B Mpolecce
o0yueHust

PabGouast mnporpamMma mpeaycMaTpUBAeT WCIOJb30BaHUE TIEPCOHATBHBIX
KOMITBIOTEPOB OOYYAIOIIUMUCS B XOJ€ MPOBEACHHS CICAYIOMUX MPAKTHICCKUX
3aHSITHH.



4. KOHTPOJIb U OLIEHKA PE3YJIbTATOB OCBOEHMS YUEBHOM
TUCTUTLIAHBI

OneHka KadyecTBa OCBOEHHUS Y4eOHOM AUCHMIUIMHBI BKIIOYACT TEKYIIUN
KOHTPOJIb YCIIEBAEMOCTH U MPOMEKYTOUHYIO aTTECTALIHIO.
Texymuii KOHTPOJb YCHEBAEMOCTH OCYIIECTBISIETCS TPENOAaBaTeieM B

nporecce

MPOBEICHUST TPAKTUYECKUX  (JTaOOpaTOPHBIX)

3aHSATHUH,

KOM, B

COOTBETCTBUU C (POHIOM OILICHOYHBIX CPEACTB MO YUEOHOM TUCIUTIIMHE.

PesysbTaThl 00y4eHust
(ocBOCHHBIE YMEHH S, YCBOCHHbIC 3HAHMA)

@DopMbI M METOABI KOHTPOJISI
M OLIEHKHU Pe3yJIbTATOB 00yUYeHHsI

Yvenus:

Vi Hcnonb30BaTh XapakTepUCTUKU
PalHOTEXHUYECKUX LETEN Il aHAIU3a UX
BO3JICUCTBUS Ha CUTHAJIEI

BBIIIOJTHEHUE TPAKTUYECKUX
3aHATUU
YCTHBIE€ OTBETHI HA BOIPOCHI

u  71a00paTOPHBIX

Y2  Hcnonp30BaTh pe30HAHCHBIE
CBOICTBA MapaJUIEIbHOTO U
MI0CJIEI0BATEIBHOTO KOJIe0aTeIbHBIX
KOHTYpPOB

BBIITIOJIHCHUC HpaKTI/I‘IeCKI/IX
3aHITHNU
yCTHBIe OTBCTHI HA BOHpOCBI

u  1abopaTOPHBIX

v3 HacrtpauBathb cucTeMsl CBSI3aHHBIX
KOHTYpPOB

BBIITIOJIHCHUC HpaKTI/I‘IeCKI/IX
3aHITHU
yCTHBIe OTBCTHI HA BOHpOCBI

u  1abopaTOPHBIX

V4 PaccunTeiBaTh 35€KTpUYECKHE
GUIBTPHI

BBITIOJTHEHUE TPAKTUYECKUX
3aHATUU
YCTHBIE€ OTBETHI HA BOIPOCHI

u  71a00paTOPHBIX

3Hanus:

31 @u3nuecKue OCHOBBI PaIUOCBA3U

MPOCMOTP BBIMIOTHEHHON pa0OTHI,

BeInoiiHenne KOM

32  CTpyKTypHYIO CXeMy KaHaja CBSI3U
Ha TPAHCHOPTE

MPOCMOTP BBIMIOTHEHHON pa0OTHI,

BeInoiinenne KOM

33 XapakTepUCTHKU U MIPOCMOTP BBITIOJTHEHHOMN pabOTHI,
KJIaccu(UKALMIO paAMOTEXHUUECKUX Iienei | BoimoiaHenue KOM
34 OCHOBHBIE THUIIBI PAANOCUTHAJIOB, MIPOCMOTP BBITIOJTHEHHOMN pabOTHI,

UX 0COOEHHOCTH U IPUMEHEHHE B
TPAHCHIOPTHOM PaJHO03ICKTPOHHOM
000pyIoBaHUHU

Beinosinene KOM




