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JIner akTyanusanuu padoyeil nporpaMmsl

Pabouast mporpamMma rnepecMoTpeHa, 00CykaeHa u o00peHa s peanusaruu B 2027 - 2028
y4eOHOM TOJTy Ha 3aceaHuu Kapeapsl DIEKTPOHUKH U MUKPOIIEKTPOHUKH

[Iporokonm ot 20 . Ne

3aB. kadenpoii I[.IOj’caTblﬁ

PaGouas mporpamma nepecMoTpeHa, oocyxieHa u ogoopena s peanusanuu B 2028 - 2029
y4eOHOM rojTy Ha 3acefaHuu Kadeapbl DICKTPOHUKUA U MUKPOIICKTPOHUKU

[Iporokonm ot 20 . Ne

3aB. kadenpoii I[.IOj’caTblﬁ

PaGouas mporpamma nepecmMoTpeHa, odcyxieHa u ogoopena s peanusanuu B 2029 - 2030
y4eOHOM oy Ha 3aceaHuu KageaApsl DIEKTPOHUKH U MUKPOAJIEKTPOHUKH

[Iporokon ot 20 1. Ne

3aB. kadenpoit I[.IOjfcaTmﬁ

PaGouas mporpamma nepecmMoTpeHa, oocyxieHa u ogoopena s peanusanuu B 2030 - 2031
y4eOHOM oy Ha 3aceaHuu KageaApsl DIEKTPOHUKH U MUKPOAJIEKTPOHUKH

[Iporokon ot 20 . Ne

3aB. kadeapoii I[.IOjfcaTbH?I




1 Leau ocBOeHMS TUCHUNIIMHBI (MOIYJIA)

[enssMu OCBOCHUS AUCITUTLIMHBI (MOIYIIs1) «Pacder aIeKTPOHHBIX CXEM» SIBIISFOTCS:

- opMupOBaHUE IETOCTHOTO MOAXO0a K aHAIM3Y pabOThI AJICKTPOHHBIX YCTPOMCTB
MyTEM B3aMMOCBSI3aHHOTO PUMEHEHHS 3HAaHWN U3 00JIACTH YJIEKTPOTEXHUKH, TEOPUHU
aBTOMATUYE-CKOTO yIMpaBlIeHUs!, PU3UKH paOOTHI MOJYIPOBOIHUKOBBIX TPHOOPOB,
MaTeMaTUKH, YUCIIEH-HOT0 MOJIeIMpoBanus Ha DBM;

- MOJTyYeHNEe 3HAHUH ¥ MPAKTUYECKUX HABBIKOB IO pAaCcUYETy TUIIOBBIX MOKa3aTeei
pabOTHI DJIEKTPOHHBIX YCTPOUCTB (YCHIIMTENCH, TEHEPATOPOB HEMPEPHIBHOTO U UMITYJILCHOTO
CUTHa-Ja, GUILTPOB, KOMIIAPAaTOPOB, (PYHKITMOHAIBHBIX MpeoOpa3oBaTeneit Ha OY). Ananus
C TIO-MOIIBIO ATUX TOKa3aTesel GyHKIIMOHUPOBAHUS YCTPOMCTB B PA3IMYHBIX PEKUMAX;

- MMOJIyYeHNEe 3HAHUH M MPAKTUYECKUX HABBIKOB 0 pa00TE C TEXHUYECKOM
JOKyMEHTAIMEH Ha AJICKTPOHHBIE KOMITOHEHTHI,

- opMupoBaHUE OCO3HAHUS MPAKTUYECKONW 3HAYUMOCTH aHATUTHIECKOTO
WCCIIEIOBAHUS ITYyTEM SKCIIEPUMEHTAIBHON MPOBEPKH PACCUUTAHHBIX TOKa3aTelNeH.

2 MecTo qucHuIIMHBI (MOYJIsl) B CTPYKTYype 00pa3oBaTe/IbHOM NPOrpaMMbl

Jucuumnrza Pacyer 351eKTpOHHBIX CXEM BXOAMT B YaCTh YUE€OHOTO IJIaHa
bopMHpyeMyI0 y4acTHUKaMHM 00pa30BaTe/IbHBIX OTHOLIEHUH 00pa30oBaTeabHON NPOrpaMMBbl.

JUis n3yyeHust JUCUUIUIMHBL HE0OXO0AMMBI 3HaHUS (YMEHUs, BIIAJICHNU),
c(OpMHPOBAHHBIC B PE3yJIbTATE N3YUCHUS TUCIUILTHH/ TPAKTUK:

®dusuka

MaremMaruka

®u3nyecKkue OCHOBBI AEKTPOHUKHU

TeopeTnueckne OCHOBBI 2JIEKTPOTEXHUKHU

HNudopmatuka u nHGOpMaALIMOHHBIE TEXHOJIOTUU

HauepraTenbHas reoMeTpusi 1 KOMIIbIOTEpHAs rpaduka

3HaHus (yMEHUs, BIIAICHUs ), OJTyYeHHbIE IPU U3YYECHUH JAHHOM JTUCLIUIUIMHBI
OyayT HeOOXOAUMBI JUI U3YUEHHSI JUCIUIUIMH/TIPAKTUK:

CxeMoTexHuKa

OcHOBBI ITpeoOpa30BaTEIbHON TEXHUKN

CATIP ycTpoilCTB IPOMBIIIEHHOM 371€KTPOHUKU

ITonroroBka k ciade U ciada rocyJapCTBEHHOTO K3aMEHa

CXeMOTEeXHHUYECKHE CPENICTBA COMPSIKEHUSI

3 Komnerenuun ody4aromerocsi, popmupyemsbie B pe3yibTaTe 0CBOCHHUS

AUCHUILVINHBI (MOYJIS) M INIAHMPYeMble pe3yJIbTaThl 00y4eHHu s

B pe3ynbrare ocBoeHUS TUCUUIUIMHBI (MOAYNs) «Pacder aJIeKTPOHHBIX CXEM)
o0yyJaroImuiics 10HKeH 001aaTh CIeAYIONMMUA KOMITETEHIMSIMU:

KO,}I HHAUKaTopa I/IH}II/IKaTOP JOCTHKEHUS KOMIICTCHIIN

I1K-1 Criocoben pa3pabaTeIBaTh CTPYKTYpHBIE M (DYHKIIMOHAIBHBIE CXEMBI AJIEKTPOHHBIX
CUCTEM U KOMIUIEKCOB, IPUHIMIIAAIBHBIX CXEM YCTPONCTB C MCIIOIb30BAaHUEM CPENICTB
KOMIIBIOTEPHOTO ITPOEKTUPOBAHMSL, TIPOBEIEHUEM ITPOEKTHBIX PACUETOB U TEXHUKO-
HKOHOMHYECKUM 000OCHOBAaHUEM MTPUHUMAEMBIX PEeIIeHUN

[IK-1.1 PazpabaTpiBaeT 3CKU3HBIN MPOEKT, BKIIFOYAIOIIUI: BBIOOP CTPYKTYPHOM
CXEMBI 3JIEKTPOHHOT'O YCTPONCTBA WJIM CUCTEMBI IIyTEM COIOCTABIICHUS
pa3IMYHbIX BApMAHTOB U UX OLICHKHU C TOUKH 3PEHUSI TEXHUYECKUX U
HKOHOMHUYECKUX TPEeOOBaHMIL; pacCUMTHIBAET BCE HEOOXOAMMBIE
IIOKA3aTeJIM CTPYKTYPHOM CXEMBI 3JIEKTPOHHOI'O YCTPOMCTBA UIIU
CHCTEMBI, B TOM YHCJIE TIOKA3aTeJId Ka4eCTBa; BHIOMPAET U 00OCHOBHIBAET
CXEMBbI BCIIOMOTaTENIbHBIX YCTPOICTB




I1K-1.2

[Tpon3BOIUT TEXHUKO-3KOHOMUYECKOE 0OOCHOBAHUE MTPHUHATOTO
pELIEHUs ¢ pacueTaMy ce0eCTOMMOCTU YCTPOHCTBA U CTOUMOCTHU €T0
AKCIUTyaTallM1; CPABHUBAET C aHAJIOTaMH 110 TEXHUKO-IKOHOMUYECKUM
XapaKTepUCTUKAM




4. CTpykTypa, 00bEM U coiepsKaHue TUCHUTITHHBI (MOYJIs1)

OO6mias TpyA0€MKOCTh AUCIUIUIMHBI COCTABIISIET 4 3a4eTHBIX eauHuI] 144 akaja. yacoB, B TOM

HHUCJIIC:

— KOHTaKTHas pabora — 77,6 akaj. 4acos:
— ayuTopHas — 72 axkaj. 4acos;
— BHeayauTopHas — 5,6 akKaJl. 4acoB;

— camocTosTenpHas padora — 30,7 akaj. 4acos;

— B (popme npakTudeckoil moaroroBku — 0 akai. yac;
— MOATOTOBKA K 3K3aMeHy — 35,7 akaj. yac

®dopma aTTecTalyy - IK3aMeH, KypCOBOU MPOEKT

AynutopHast % o
KOHTakTHas paboTa E =z dopma TeKyIero
= =
B B aKaJ. yacax 3 Bun KOHTPOJIS
Pasnen/ tema 3 (B axan ) 82 y P Koz
g 8 © | camocrosTenbHON | ycIieBaeMOCTH H
JUCLUATUINHBI 3 [~ . | xommerenumu
O g g padoThI MIPOMEKYTOUHOH
Tek mal. | mpakr. e aTTeCTalnuu
3aH. 3aH. | O &
1. BBenenue
N3yuenune
JEKIMOHHBIX
1.1 Pexxumbl paboThI IIpomexyrounas TIK-1.1, TIK-
1 0,5 MaTepHajIoB U
JNEKTPOHHBIX CXEM . aTTecTalus 1.2
y4eOHO
JIUTEPATYPhI
1.2 ITapameTpbl, KOTOPHIMH
XapaKTepU3YIOTCS Uzyyenue
BEJIMYUHBI TOKOB U JeKIUOHHBIX
N IIpomesxxyrounas TIK-1.1, TIK-
HaNpsDKEHUH y 5 1 0,5 MaTepuasoB U
. aTTecTalus 1.2
JIEKTPUYECKUX CUTHAJIOB yueOHO
pazHol GOPMBI, U X JIUTEPATYpPbI
0003HaYeHUs
N3ydenne
1.3 Tpsimast 1 oOpatHas JICKLIUOHHBIX
p P » IIpomexxyrounas TIK-1.1, TIK-
3a7a4a pacyera 1 0,5 MaTepuajIoB U
. aTTecTalus 1.2
JNIEKTPOHHBIX CXEM y4eOHO
JIUTEPATYPhI
Hroro no paszneny 3 1,5
2. OCHOBBI AJIEKTPOTEXHUKU
2.1 UneanbHble U peabHbIe
HCTOYHUKH TOKA U
HanpspkeHus: OnpeneneHus, Wzyuenue
CJIOBHBIE rpaduyeckue JIEKIIMOHHBIX
Y rpad ! TMpomexyrounas | TTK-1.1, TIK-
0003HaYEHHS, BOJIBT- 2 0,5 MaTepHuasoB 1
o aTTecTanus 1.2
aMIIepHBIE XapaKTePHCTHKY, y4eOHOH
PEXUMEBI PabOTHI U 5 JUTEPaTyphl
B3aMMHOE IpeoOpa3oBaHue
MCTOYHUKOB.
2.2 Y3en, BeTBb, KOHTYp - UX N3y4enue AypuropHas
BUJIBI U OIIPEJEIICHHUA. 2 05 yueOHOi KOHTPOJIbHAs IIK-1.1, ITK-
IlepBblii 1 BTOPOIi 3aKOHBI ' JIMTEPATYPBI, pabota Nel Ha 1.2
Kupxrooa. MaTepHajoB AQHATNTUIECKUH




JICKIIMOHHBIX U

pacder pexumMa
IIOKOsI ycunuteneit

MPAaKTUYECKUX Ha TPaH3HCTOPaX.
3aHITHHA [Ipomexyrounas
aTTecTanusl.
Uzyuenne
eOHOit
2.3 IIpuHIMT CYTIEpIIO3ULUIN i
JIUTEPATypEI,
Y METOJ HaJIOXKEHMUS. IIpomesxxyrounas IK-1.1, IIK-
2 1 MaTepHaioB
OO6nacTs IpUMEHEHHS U aTTecTanus 1.2
JIEKIIMOHHBIX U
HOPSAIOK pacyera.
MPAaKTUYECKUX
3aHATHH
Uzyuenne
2.4 MeTto1 SKBUBAJIEHTHOTO yueOHOM
TeHepaTopa - aKTUBHOTO JIUTEPATYpPhI
parop PATYPEL, [Ipomexyrounas [IK-1.1, TIK-
JByXIontocHuKa. O6iacth 2 1 MaTepHajIoB
aTTecTalus 1.2
MPUMEHEHUS U TIOPSIIOK JICKIIMOHHBIX U
pacuera. MPaKTUIECKUX
3aHATHN
2.5 Metop mocTpoeHust Nzyuenne AynutopHast
pe3yIbTUPYIOIIEH BONBT- yueOHoM KOHTPOJIbHAS
aMIIePHOI XapaKTePUCTUKU JUTEPATYPHI, pabota Ne2 Ha MK-1.1. TIK
U METOJ] Harpy304HOH 2 6 4 MaTepHajoB rpadoaHaTUTHIECK 1 2’
xapakrepucTik. O0macth JEKUMOHHBIX U Wii pacuer '
MIPUMEHEHUS U TIOPSIIOK NPAKTHIECKHX | HEITMHEWHOH CXeMBI
pacuera. 3aHATUI Ha JuoJax
Wroro no pazneny 10 14 7
3. IByXTIOIOCHBIE
MOTYTIPOBOIHUKOBBIE TIPHOOPHI
JIOTHO TPYIIITBI
3.1 Bugs! npubopoB u ux
/Ibl PHOOP NsyueHnune
BOJIbT-aMIIEPHBIC JIEKIHOHHbIX
XapaKTEPUCTUKHU C IIpomesxyrouHnas MK-1.1, TIK-
1 0,5 MaTepHaIoB U
0003HaYEHUEM YIaCTKOB qeGHO aTTecTanus 1.2
H3BECTHBIX PEXKUMOB M
JUTEPATYpPBI
paboThI
3.2 Meton nuHeapusauuu
BOJIbT-aMIIEPHBIX
XapaKTEPUCTUK Wzyuenue
HEITMHEIHBIX JIEMEHTOB. JIEKIUOHHBIX
! Ipomexyrounas | ITK-1.1, K-
CyTb MeTO/1a U 00JIaCTh 2 0,5 MaTepHaIOB U
N o aTTecTalus 1.2
npuMeHeHus. JInHeiHbe yueOHOM
CXEMBI 3aMECIICHUS JUTEPATYPbI
MOJYIPOBOAHUKOBBIX
npuOOPOB TMOAHOH I'PYIIIIEL.
HWroro no pazaeny 3 1
4. TpéxmnomnrocHble
MIOJTYTIPOBOHUKOBBIE IIPHOOPHI
4.1 bunonspHsle
TPaH3UCTOPBI: ONPEICICHHE
1 YCIOBHBIE Tpaduieckue
o6o3nayenus. Criocod
Uzyuenne [Ipomexyrounas
BIJHORCHIL TIO CXeME ¢ JIEKLIIMOHHBIX aTTecTanus
o01weii 06a3oil: cemelicTBa ’ [K-1.1, TIK-
2 1 MaTepHajoB 1 Beimonnenue u
BXOJHBIX M BBIXOJHBIX . 1.2
yueOHoM 3alUTa KypcoBOro
BOJIbT-aMIIEPHBIX
JIUTEPATYpPbI MIPOEKTA.

XapaKTEPUCTUK, PEIKUMBI
paboThl U 00J1aCTH PEXUMOB
Ha BOJIbT-aMIIEPHBIX
XapaKTepUCTUKaX, IIPUHLIUI




yIIpaBJIEHHUS,
KOJIMYECTBEHHAs OLICHKA
CBOIICTB yNpaBIEHUSL.

AynutopHas
4.2 Crioco6 BKITIOYCHUSI YAHTOP
KOHTPOJIbHAS
TPaH3UCTOPA 110 CXEME C
pabota Ne3 Ha
OOIIUM 3MUTTEPOM:
o Wzyuenne rpadoaHaTUTUIECK
ceMeiicTBa BXOIHBIX H N 9
yueOHOI Wi pacueT pexuma
BBIXOJIHBIX BOJIBT-aMIIEPHBIX IHTEDATYDEL B —
XapaKTePUCTUK, PEIKUMBI PATYPEL, y IK-1.1, TIK-
2 MaTepHaioB Ha OUTIOJISIPHOM
paboThI U 00JIACTH PEXKUMOB 1.2
JEKUUOHHBIX U TpaH3HUCTOpE.
Ha BOJIbT-aMIEPHBIX
MPAKTHIECKUX IMpomexxyTounas
XapaKTepUCTUKaX, IIPHHLIUT .
3aHATHH aTTecTanusl.
yIIpaBJIeHUS,
Brinonnenue u
KOJIMYEeCTBEHHAs OL[CHKA
o 3aIUTa KypcoBOro
CBOJCTB yIpaBJIeHUS.
IPOEKTA.
4.3 Tlpocreiimme cxembl
YCUIIUTENBHBIX KaCKaJI0B CO
croco0amMu BKITIOUSHHS Uzyuenue
TPaH3UCTOPOB II0 CXEMaM C JIEKIIMOHHBIX
DAH3HCTOPO) ! IIpomesxyrouHnas IK-1.1, TIK-
o011eli 6a30ii, ¢ 00IUM 1 MaTepHajoB 1
" aTTecTalus 1.2
SMHUTTEPOM U OOLINM yueOHoM
KOJUIEKTOpOM. BozmosxHbIE JUTEPATYpPbI
K03 PpUIIMEHTBI yCHIICHUS B
ITHX CXeMax.
4.4 JIuneiinsie T-o6pa3Hble
CXEMBI 3aMeTeHUS Nzyuenne [Ipomexyrounas
TPaH3HCTOPOB MO JIEKIIMOHHBIX aTTecTanusl.
MK-1.1, TIK-
MIOCTOSTHHOMY H 1 MaTepuaoB H Beimosnaenne u 12
HEPEMEHHOMY TOKY, yueOHOit 3aIIUTa KypcoBOro '
rpaduueckoe onpeneaeHue JUTEPaTypbl IPOEKTA.
UX NapaMeTpoB
HWroro no pazaeny 6
5. IlapameTpbl U XapaKTEpUCTUKH
YCUIIUTENEH IIEKTPHIECKUX
CHTHAJIOB
IIpomesxyrouHas
aTTecTanus.
Brinonnenue n
3aIIuTa KypcoBOTO
5.1 KosdpdummeHTs N3yuenne TIPOEKTA.
npeobpa3oBaHus, Iepeaydu, JIEKIIUOHHBIX AynutopHas TK-1.1. TIK
ycunenus. JIuneitnsle u 1 MaTepHasoB U KOHTPOJIbHAs 1 2’
JorapupMuIecKue yueOHO pabota Ne4 o '
€IMHUIIBI. JUTEPaTyphl EKTPHUIECKUM
CHTHaJaMm,
napaMeTpam
XapaKTePUCTHKAM
YCUJIUTEIEH.
ITpomesxyrouHas
aTTecTanusl.
AynutopHas
Nzyuenue YAHTOP
5.2 AMIumTyHas JICKITMOHHBIX KOHTPOIIbHAA
) Y pabota Ne4 no [K-1.1, TIK-
XapaKTepUCTUKA U 0,5 MaTepHaIoB 1
N . NEKTPUYECKUM 1.2
JTUHAMUYECKUI T1ana3oH yueOHOHI
CHTHaJaMm,
JIUTEPATYpPbI
napaMeTpam
XapaKTePUCTHKAM
YCHIIUTENEH.
5.3 AMIUTUTYTHO-4aCTOTHAS Uzyuenue IMpomexxyTouHas K-1.1. TIK
XapaKTepUCTHKA. 2 JIEKIIMOHHBIX aTTecTauusl. 1 2’

Haxoxnenue u IMOCTPOCHHUC

MaTepUualioB U

Brimonsenue u




3alUTa KypcoBOro

MIPOEKTA.
AypuropHas
OCHOBHBIX U YAHTOP
. KOHTpPOJIbHAs
BCIIOMOTATEeIbHBIX JINHUN N
N y4eOHO pabota Ne4 o
CETKH JIOTapu(hMUIECKOH
. JIUTEPATyphl MEKTPHIECKUM
aMIUTUTY/IHO-4aCTOTHON
CUTHAaJIaM,
XapaKTepUCTUKH.
napameTpam u
XapaKTepHCTUKAM
YCUJIUTENEH.
Nzydenne [Ipomexyrounas
JIEKIIMOHHBIX aTTecTalusl.
5.4 ®a3ouacroTHas 1 ! IK-1.1, TIK-
0,5 MaTepHalioB U Brinonnenue u
XapakTepUCTHKa . 1.2
yueOHOM 3aIUTa KypcoBOro
JIUTEPATypPhI MPOEKTa.
[Ipomexyrounas
5.5 Ionmoca mpomyckaHus U aTTecTausl.
CBSI3b AMIUIUTY/THO- Brimonnenue u
YaCTOTHOM XapaKTEPUCTHKH, 3aIUTa KypcoBOro
norapupMu4ecKon Nzyuenue IIPOEKTA.
aMIUTUTY/IHO-4aCTOTHON JIEKIIMOHHBIX AynutopHas MK-1.1. TIK
XapaKTePUCTHKH H 1 MaTepuasoB 1 KOHTPOJIbHAS 1 2’
norapuMuIecKoi yueOHOM pabota Ne4 o '
(azouacToTHOI JIUTEPATypPHI 3NEKTPUIECKUM
XapaKTepUCTUKHU Ha CUTHAJIaM,
pUMepe YCHITUTEIS napameTpam u
MEPEMEHHOT0 TOKa XapaKTepUCTUKAM
yCUJIUTENEeH.
W3yuenune [Ipomexyrounas
5.6 Ilepexonnast JIEKIIUOHHBIX aTTecTauusl. MK-1.1. TIK
XapaKTEPUCTUKA U 1 MaTEepUasoB u Brimonnenue u 1 2’
MePEXOTHBIE UCKAKECHUS yueOHO 3aluTa KypcoBOro '
JIUTEPATYpPbI NPOEKTA.
o N3ydenne [Ipomexyrounas
5.7 JIuneiiHble NCKaXKEHUS U HeKHyP;IOHHHX paTTeCT}E,lT st
K03 GUIUEHTHI, LA IIK-1.1, TIK-
1 MaTepUaioB U Brinonnenue n
TIpUMEHsIEMBbIE JJIS UX o 1.2
y4eOHO 3aIIUTa KypcoBOro
OLIEHKH
JIUTEPATYpPhI NPOEKTA.
[Ipomexyrounas
aTTecTanusl.
. AynutopHas
5.8 Henuneiinele Nzyuenue YAHTOP
HUCKKEHUS U JIEKIIMOHHBIX KOHTPOTIbHAA
pabota Ne4 o IK-1.1, TIK-
K03 GUIUEHTHI, 1 MaTepHasoB U
o 3JEKTPUIECKUM 1.2
TIpUMEHsIEMBbIE JJIS1 UX yueOHOM
CUTHAJIaM,
OLICHKH JIUTEPATypPHI
napameTpaM u
XapaKTepUCTUKaM
YCUJIUTEIEH.
Nzyuenue ITpomesxyrouHas
JICKITMOHHBIX aTTecTanus.
5.9 BXogHO€E M BBIXOJTHOC H 1 TIK-1.1, TIK-
1 MaTepUaioB u Brinmonuenue u
COIPOTHBIICHUE YCHITUTES . 1.2
y4eOHO 3aIIUTa KypcoBOTO
JIUTEPATypPHI MIPOEKTA.
[Ipomexyrounas
aTTecTauusl.
N3y4enue AypuropHas
310 Brixomas momHoCT®, J'IeI(IIyI;IOHHLIX KO}II{I; OJ'II:I))HaSI
k03¢ pUIMEeHT moJIe3HOTO P IK-1.1, TIK-
N 1 MaTepHaoB U pabota Ne4 o
JIEHCTBUS YCUIIUTEII, . 1.2
yueOHO ANEKTPUICCKUM
COIIPOTHBIICHUE HATPY3KH
JIUTEPATYpPbI CUTHAaJIaM,

napamerpam u
XapaKTePUCTHKAM




YCHIINTENEH.

IIpomesxyrounas
aTTecTauusl.
AynutopHas
Wzyuenne Y p
JIEKITMOHHBIX KOHTPOTIbHAA
5.11 Knaccudukarus pabota Ne4 o IK-1.1, TIK-
. 1 1 MaTepHajIoB U
ycuIuTenen . ANEKTPUICCKUM 1.2
yueOHOI
CHTHAJaM,
JUTEPATyPHI
napaMeTpam u
XapaKTepHCTUKAM
YCHIINTENEH.
Hroro no paszpery 11 11
6. Buner u mapameTpsl
JNIEKTPHYECKUX CUTHAJIOB
N3yuenue
6.1 Knaccuduxanms Y
JIEKIIMOHHBIX
JIETePMUHUPOBAHHBIX H IIpomexyrounas [IK-1.1, TIK-
1 0,5 MaTepHajoB U
HeIeTePMUHHUPOBAHHBIX - aTTecTalus 1.2
yueOHOM
CUTHAJIOB
JUTEPATYPHI
IIpomesxyrounas
aTTecTalus.
Brimonnenue u
3aIIUTa KypcoBOTO
Nzyuenne TPOEKTA.
6.2 TlapameTpsr JIEKITMOHHBIX AynutopHast MK-1.1. TIK
MEePUOANUECKUX 1 0,8 MaTepHajoB U KOHTPOJIbHAS 1 2’
UMITYJICHBIX CUTHAJIOB yueOHOi pabota Ne4 o '
JUTEPaTypbl INEKTPUIECKUM
CHUT'HANIaM,
napaMeTpam
XapaKTEePUCTHKAM
YCUIIUTEIIEH.
IIpomesxyrounast
aTTecTanus.
AynutopHas
Nzyuenue YAHMTOP
6.3 IlapameTpsnl JIEKITMOHHBIX KOHTPOIIbHAA
) Pamerp pabota Ne4 mo IK-1.1, TIK-
MEPUOJUUECKUX 1 0,4 MaTepHajoB U
o 3JEKTPUIECKUM 1.2
AQHAJIOTOBBIX CHTHAJIOB yueOHO#
CHUTHANaM,
JUTEPATYPHI
napameTpam u
XapaKTepUCTUKAM
YCUJIUTEIICH.
Wroro no paszneny 3 1,7
7. Ananu3 paboThl yCHIIUTENS
HEPEeMEHHOT0 TOKa Ha
OUITOJIIPHOM TPaH3UCTOPE
BKJIIOYEHHOM IO CXEME ¢ 001IHM
IMHTTEPOM C PUKCHPOBAHHBIM
HarnpspDKeHUEM 0a3bl U
SMHUTTEPHON cTabuIM3anueit
Uzyuenue IIpomerxxyrounas
JICKIIMOHHBIX aTTecTalusl.
7.1 HaznaueHue >11eMEHTOB ! ! [K-1.1, TIK-
0,5 MaTepHajoB 1 Brinonnenue u
CXEMBbI YCUIIUTEIS . 1.2
yueOHoM 3aIlUTa KypcoBOro
JIUTEPATYpPbI MIPOEKTA.
Uzyuenne IIpomexxyrounas
JIEKLIIMOHHBIX aTTecTanusl.
7.2 Tlpunun paboTs ! ! [K-1.1, TIK-
0,5 MaTepHaIoB 1 Brinonnenue u
YCUIIUTENS . 1.2
yueOHoM 3aIlUTa KypcoBOro
JUTEPATYPBHI. MIPOEKTA.
7.3 Pacyer cTaTU4eCKOro 0,5 Wzyuenne IIpomesxyrounas IK-1.1, IK-




JICKIIMOHHBIX
MaTepuaioB 1

aTTecTanus.
Brimonsenue u

pexrMa YCHITUTEIS . 1.2
yueOHOM 3al1Ta KypcoBOTO
JUTEPaTyphl IIPOEKTA.
N N3y4enue IIpomesxyrounas
7.4 Tlony4yeHue HENUHEHHOM i P YT
JIEKIUOHHBIX aTTecTalusl.
CXEMBI 3aMeIleHUs TIK-1.1, TTK-
1 0,5 MaTepHasoB U Brimonsenue u
YCHUJIUTEINS 110 IEPEMEHHOMY . 1.2
Tox yueOHOM 3al1Ta KypcoBOTO
Y JIUTEPaTyphI IIPOEKTA.
N N3ydenue IIpomesxyrounas
7.5 Tlomy4yenue nuHEHHOMN i P YT
JIEKIUOHHBIX aTTecTalusl.
CXEMBI 3aMeIleHUs TIK-1.1, TTK-
1 0,5 MaTepHasoB U Brimonsenue u
YCHIIUTEINS IO TIEPEMEHHOMY . 1.2
oK yueOHOM 3alUTa KypcoBOro
Y JUTEPATyPhI IIPOEKTA.
7.6 Tlony4yenne MMHEHHOM Nzydenne IIpomexyrounas
CXEMBI 3aMEeIICHUS JIEKIIMOHHBIX aTTecTanusl.
MK-1.1, IK-
YCHJINTEIS 110 IEPEMEHHOMY 1 0,5 MaTepuasoB 1 Brinonnenue u 12
TOKY JUIsl Iara3oHa yueOHOM 3alUTa KypcoBOro '
CPEIHUX YacTOT JIUTEPATYpPbI NPOEKTa.
7.7 PacueT BXOAHOTO
COIIPOTHBJIICHUS, Nzyuenue IIpomexxyrouHast
ko3¢ urrenTa ycuaeHus mno JIEKIIMOHHBIX aTTecTanusl. K-1.1. TIK
HaTPSHKEHUIO, BEIXOTHOTO 4 0,5 MaTepHalioB U Beinonnenue u 1 2’
COTIPOTHBIICHHUS, yueOHOM 3amuTa KypcoBOTO '
KO3()UIIMEHTOB YCHIICHUS 1O JATEPaTyphI IIPOEKTA.
TOKY U MOLTHOCTH
7.8 Koncynpranuu 1no
0 OPMIICHHUIO U IK-1.1, TIK-
BBITIOJTHEHUIO KYPCOBOTO 1.2
poeKTa
HWroro no pazaeny 12 3,5
8. I[IpomexxyTouHast aTTecTanus
N3yuenune
y4eOHO
JIUTEPATypPhI
PATYPEL, TK-1.1, TIK-
8.1 IloarotoBka K sK3aMeHy MaTepuasoB OK3aMeH 12
JICKUUOHHBIX U '
MIPAaKTHIECKUX
3aHATUI
Hroro no paszaery
Hroro 3a cemectp 36 36 30,7 9K3aMeH, KIT
3K3aMEH, KypCOBOU
Hroro no aucuuruinie 36 36 30,7 » KYP

MIPOEKT




5 O0pa3oBaTesibHbIE TEXHOJIOTHH

TexHonOTHsSI 00pa30BaHuUs BKIIOYACT MPOBEICHUE JICKITMOHHBIX, MPAKTUYECKUX
3aHSTHI, @ TAK)KE CAMOCTOSITEIIbHBIX, KOHTPOJIBHBIX U KYPCOBBIX PadOT.

JIeKIIMOHHBIE 3aHATUS IO JAHHOW AUCUUIUIMHE 11€1ec000pa3Ho MPOBOIUTH I10
TPaIUIIMOHHON /Il COBETCKOT'0 00pa30BaHMs TEXHOJIOTHH. V3yuaemblii MaTepHUaa HOCUT HE
0030pHBIH, a TOCTATOYHO CIOKHBIA KOHIIENTYaTbHBIA XapaKTep, COACPKUT MHOTO
abCcTpakTHBIX OHATUN. MIH(pOpMAaIs JOKHA U3JIaraThCs MOCIEI0BATEIBHO: JTHHHUS 32
JTUHHUEH — IOPOKIAeTCsS CXeMa, Ha OCHOBE aHAIM3a CXEMbl BO3HUKAET CHaYaIa OJTHO
ypaBHEHUE, 3aTeM Jipyroe. Ha ocHOBE onpe/ieIeHHO! JIOTUKN YPaBHEHUS 00 bEIUHSIIOTCS B
CUCTEMY, aHAJTM3UPYIOTCA U T.JI. Bech 3TOT mporiecc JoHKeH ObITh Ha TJIa3ax y CTYJEHTOB.
Hcnonb30BaHre TOTOBOTO MILTIOCTPATHBHOTO MaTepraia CKPhIBAET 3TH MOIPOOHOCTH,
CO3/1aeT WLTIO3HIO TPOCTOTHI U SBISIETCSI KOHTPIPOAYKTUBHEIM. Llenecoobpazno
KOHCIIEKTHPOBAHHUE JICKINH, O1aroiapsi ueMy 0oJiee akTHBHO pabOTAIOT BCE BUJIBI TIAMSITH.

[TpakTHYecKkue 3aHsTHsI, BEITIOTHSIEMbIC B KOMIIBIOTEPHOM KJIacCe, HAIIPABIICHHBI HA
OCBOEHHE CPEIbl CXeMOTEXHUUeCKOoro MoaenupoBanuss MicroCAP u makera
maremarudeckoro mozaeiauposanus MathCAD. MicroCAP npuMeHsieTcst 11 KypcOBOTo
npoektupoBanus, a maket MathCAD wucnonb3yercs 1ist BBIMOJHEHUS pacyeTOB B
J1a00paTOPHBIX pabOTaxX W MPH BBIMOJHEHUH PacuyeTHO-TpaduuecKoi paboThl IO
CHEKTPaTbHOMY aHAJIN3y CUTHAJIOB.

6 YueOHO-MeTOqMYECKOE 0O0ecTieyeHHe CAMOCTOATEILHOM padoThl 00y4YaommXxcst

[IpencraBieHo B mpuaoKeHuu 1.

7 OneHo4YHbIe CPEACTBA IJIsl IPOBEACHHUS IIPOMEKYTOYHON aTTeCTALINH
[IpencraBieHsbl B IPUIOKEHUU 2.

8 YueOHo-MeTOAMYECKOe U MH(POPMAIIMOHHOE o0ecTieYeHre TUCIUIITTUHBI

a) OcHoBHasi IMTEpPaTYpA:

1 Atabexos, I'. . OcHoBbI Teopuu nenei : yueonuk / I'. 1. AtabekoB. — 5-e u3n.,
crep. — Cankr-IletepOypr : Jlanb, 2020. — 424 ¢. — ISBN 978-5-8114-4959-0. — Tekcr :
AIEKTPOHHBIN // JlaHb : anekTpoHHO-O0nbMMoTeunas cucrema. — URL:
https://e.lanbook.com/book/129222 (nata obparmienus: 27.03.2020). — Pexxum goctyma: s
aBTOPH3. IIOJI30BATEIICH.

2 AtaGexkos, I'. U. TeopeTndeckre 0OCHOBBI DJIEKTPOTEXHHUKH. JIMHEHHBIE
JNEKTpUYECKue 1enw : yaeOHoe nocoodue / I'. . AtabexoB. — 9-¢ m3., ctep. — CaHKT-
[TerepOypr : Jlans, 2019. — 592 ¢. — ISBN 978-5-8114-4383-3. — TekcT : 31eKTPOHHBIH //
Jlanb : anexTpoHHO-OMOMHOoTeuHas cuctema. — URL: https://e.lanbook.com/book/119286
(mara obpamenus: 27.03.2020). — Pexxum goctyma: 1j1sl aBTOpU3. TOIB30BaTENEH.

0) JonosHuTeabHas1 JUTEpaTYypa:

1. Kpacnononsckuii, A. E. Ilpumenenne metona JIAUYX u JIOYUX s ananuza
AJIEKTPOHHBIX Lienei : yaeOHo-MeToanueckoe nocobue / A. E. KpacHononbsckuit, H. A.
Ceposa, A. H. Iymma. — Mocksa : MUCHUC, 2008. — 39 c. — TeKcCT : 3MeKTPOHHBIH //
Jlanb : anexTpoHHO-OMOMHOoTeyHas cuctema. — URL: https://e.lanbook.com/book/116665
(mata obpamenus: 12.11.2020). — Pexum moctyna: ajisi aBTOPU3. OJIB30BATENCH.

2. AmenuHa, M. A. TIporpamma cxeMoTeXHHYECKOTo MoaeaupoBanus Micro-Cap.
Bepcuu 9, 10 : yuebHoe nocobue / M. A. Amenuna, C. A. AMenuH. — 2-e u3/., UCTIP. U JIOTI.
— Cankr-IlerepOypr : Jlans, 2014. — 632 c. — ISBN 978-5-8114-1758-2. — TekcrT :
AJIeKTPOHHBIH // JlaHb : anekTpoHHO-Onbmmoreunas cucrema. — URL:
https://e.lanbook.com/book/53665 (nata oopamenwus: 12.11.2020). — Pexwum goctyna: st
aBTOPU3. II0JIb30BATEIICH.



B) MeTtoanueckue yKazaHusi:

1. Jlekun A.H., MazutoB J[.M. JluHaMU4YECKUI U CTATUYECKUIN PEKUMBI YCHIIUTEIS C
o0IIMM SMUTTEPOM. YuebHoe nocodue 1 1a00paTOpHOro MpakTUKyMa M0 Kypey
«CxeMoTexHHKa» 11 cTyneHToB HarpaiieHus 210100.62 “OnextpoHuka u
HaHOA3JIeKTpoHUKA” . M31-B0 Maruutoropckoro roc. Texs. yu-ta um. I'.1. Hocosa, 2015. 80
c. — URL.: https://newlms.magtu.ru/pluginfile.php/746504/mod_folder/content/0/2015-02-
10%20%D0%9F%D0%BE%D1%81%D0%BE%D0%B1%D0%B8%D0%B5%20%D0%
BA%20%D0%BB%D0%B0%D0%B1%D0%BE%D1%80%D0%B0%D1%82%D0%BE%
D1%80%D0%BD%D1%8B%D0%BC%201%2813%29%20%D0%B8%202%2814%
29.djvu?forcedownload=1 (mara obparuenus: 16.04.2020). — Pexum 10CTyma: 11 aBTOPH3.
M0JIb30BaTENEH.

2. Jlexun A.H., Ma3utoB JI.M. 3aianue u METOMUYECKUE YKa3aHUs JJ1sl BEITOJTHEHUS
KYPCOBOTO MPOEKTUPOBAHUS [0 TUCHUILINHE «PacueT 3JeKTPOHHBIX cXem». — TeKcT :
anektporHeii — URL:
https://newlms.magtu.ru/pluginfile.php/746504/mod_folder/content/0/2019-05-16%20%
D0%97%D0%B0%D0%B4%D0%B0%D0%BD%D0%B8%D0%B5%20%D0%B4%D0%
BB%D1%8F%20%D0%9A%D0%9F%20%D0%BF%D0%BE%20%D0%A0%D0%AD%
D0%AL.rtf?forcedownload=1 (marta obparienus: 16.04.2020). — Pexxum goctyma: st
aBTOpU3. MOJIL30BATENECH.

r) [Iporpammuoe odecneuenue u UnTepHer-pecypcebi:

IIporpammuoe odecnevyenue

Haumenosanue .
o Ne norosopa Cpoxk nelcTBUS JTULIEH3UH
MS Off_lce 2007 Ne 135 ot 17.09.2007 06eccpodHo
Professional
7Zip cB000HO pacmpocTpansemoe [10 6eccpouHo
MathCAD v.15
Education J-1662-13 ot 22.11.2013 0eccpovHO
University Edition
Bbpayzep Mozilla
Firefox cB00OOTHO pacnpocTpansemoe [10 06eccpodHo
Micro-Cap
( Demo/Student cB00OIHO pacmpocTpansemoe [10 OeccpouHo
Version)
FAR Manager cB00OOIHO pactpocTpansemoe [10 O6eccpouHo
ggrlilbr:wean der cB00OOIHO pacnpocTpansemoe [10 0eccpovHO
AdobeReader cB00OHO pacnpocTpansemoe [10 6eccpouHo
Bpaysep Yandex |cBoGoaHo pactpoctpansemoe [1O 0eccpovHO
IIpodeccnonanbublie 0a3bl JAHHBIX 1 HHPOPMALMOHHbIE CIIPABOYHBbIE CHCTEMbI
HaszBanue kypca Ccpblika
OnekrpoHHblie pecypcebl oubmuorekun MI'TY um. .. https://host.megaprolib.net/M
Hocosa P0109/Web
. https://www.rsl.ru/ru/4readers
Poccuiickas 'ocynapctBennas Oubnuoreka. Karangoru /
catalogues/

®denepanbHOE roCcyIapCcTBEHHOE OI0KETHOE
yupexaenue «DenepaibHbIil HHCTUTYT URL: http://www1.fips.ru/
MPOMBINIJICHHONW COOCTBEHHOCTH




HarmonansHas nHGOPMAIMOHHO-aHATTUTHYECKAS URL:
cucrema — Poccuiickuii nHaeke HayaHoro nutupoBanus | https://elibrary.ru/project_risc.
(PUHL) asp

DnekTpoHHas 6a3a nepuoandeckux n3gaanuii OO0

«BUC https://eivis.ru/

9 MaTepuajibHO-TeXHHYeCKOe o0ecneyeHue JTUCIHUILINHBI (MO1YJIs1)

MartepuanbHO-TEXHHUECKOE 00eCTIeueHUE TUCITUTUTMHEI BKITIOYACT:

VYuebnas ayauropust 459 11 mpoBeieHUsI 3aHATUN JIEKIMOHHOTO Tuma. OCHaIIeHHE:
JleMOHCTpallMOHHbIE TUIAKAThl U HATYpHBIE 00pa3libl H3y4yaeMbIX MPUOOPOB.

VYyebOnas ayauropust 457 115 IpOBEICHUS PAKTUYECKUX 3aHATUN 110
TeopeTuueckoMmy marepuany. OcHauieHue: /J[eMoHCcTpallMOHHbIE MJIaKaThl U HATYPHbIE
00pasIbl U3y4aeMbIX AIEKTPOHHBIX MPUOOPOB.

VYyeOnas aynutopus 367 11t IpoBeIeHUs TPAKTHUECKUX 3aHATUH 10 KypCOBOMY
npoektupoBanuio. OcHamienue: [lepconansHpie KomnbloTepsl ¢ maketamu MS Office, Micro
-Cap, MathCAD, nokabHO# CEThIO M JOCTYIIOM B 3JICKTPOHHYIO HH()OPMAIIMOHHO-
00pa3oBaTeNbHYIO Cpelly YHUBEPCUTETA.

VYyeOnas aynutopus 460 11t caMmocTosTenbHON paboThl o0yyatonuxcsa. OcHalieHue:
Iepconanbubie komubroTepsl ¢ makeramu MS Office, Micro-Cap, MathCAD, nokansHO#
CEeTHIO U IOCTYIIOM B 3JIEKTPOHHYIO HH(POPMAIIMOHHO-00pa30BaTEIbHYIO CPENy
YHHUBEpPCUTETA.

[Tomemenus 457, 457a u 460a 11t XxpaHeHUst ¥ TPOPUIAKTUIECKOTO 00CTYKUBAHUS
yuebHoro obopyaoBanus. OcHamenue: [kadpl 451 XpaHeHus: HATYPHBIX 00pa31lloB
M3Y4aeMbIX 3JIEKTPOHHBIX MPUOOPOB, yueOHOT0 000pyAOBaHUS U YUYEOHBIX TOCOOUI.

VYyeOHnas aynutopus 459 11t mpoBeieHUs TPOMEKYTOUHOM aTTECTAIIHH.



IIpunoxenne 1

Y4eOHO-MeTOAMYECKOE O0ecTedyeHHe CAMOCTOSATEIbHOM PadoThl 00y4YaArOINXCSI
KoHTpobHbIE BOIPOCHI IO UTOTAM OCBOSHUS! IUCHUTUIMHBIL:

1. TlpuBeaute mpaBuiia BEIOOPA MOJIOKUTEIBHBIX HAIPABICHUN TOKOB M HANIPSHKCHUN Ha
MPUHILIMITAATIBHBIX CXeMaX, 0COOCHHOCTH 0003HAUEHUS IEPEMEHHBIX, ITOCTOSHHBIX,
OIlepaTOPHBIX, KOMIIEKCHBIX BelIM4nH. Kak cBA3aHbl BEIOOP MOJI0KUTEIBHOI'O HAIIPABJICHUS U
MOPSIIOK YEPETOBAHNS UHAECKCOB COOTBETCTBYIOIIECH BEJIMUNHBI?

2. OOBbscHUTE 0COOEHHOCTH BHIOOPA MOJOKHUTEIBHBIX HAIIPABICHUH TOKOB U HANIPSDKEHUH Ha
MOJIYTIPOBOTHUKOBBIX AJIeMEHTaX (A1ojaX, OUMOISIPHBIX U MOJEBBIX TpaH3ucTopax). Kak ator
BHIOOp MOBJIHSET HAa BUJ U PACHIOJIOKEHHUE B CHCTEMaX KOOPAMHAT I'paMKOB BOJIbT-aMIIEPHBIX
XapaKkTEepUCTUK?

3. Uro Takoe pexxuM mokosi? OObACHUTE HA IPUMEPE MPOLEAYPY U OCOOCHHOCTH
rpadoaHaAIUTUYECKOTO pacueTa peKuMa MOKOsl CXeM, COJIEPKAIIUX JBYXIOIIOCHBIE SJIEMEHTHI.
Kak rpadoananutuuecku pacCUMTHIBAIOTCS CXEMBI C TIOCIIEI0BATEIbHBIM U NTapaJljIeJIbHbIM
COEIMHEHUE HEJIMHEUHBIX 3JIEMEHTOB?

4. Yro Takoe pexxum 1nokos? OObICHUTE HA IPUMEPE MPOLEAYPY U OCOOCHHOCTH
rpadoaHaAIUTUYECKOTO pacueTa pexuma IMoKosl CXeM, COJIepKalIiuX OUMOJISPHbBIE TPAH3UCTOPHI.
5. Hapucyiite npuHUKIIMATBHYIO CXEMY 3aJaHMsl peKUMa MOKOsl OUIOJISIPHOTO TPAH3UCTOPa C
(buKCHpPOBaHHBIM HaMpsKEHHEM Ha 0a3e. 3aaHbl KoopAuHaThl ToukH nokos (Ikm, Ukam), BAX
TpPaH3UCTOpa U HaIlpsDKEHHWE UCTOYHMKA nuTaHus. [IpuBennre npoueaypy pacyera nacCUBHBIX
3JIEMEHTOB CXEMBI.

6. HapucyliTe NpUHINITHAIBEHYIO CXEMY 3aJIaHHsI pEKUMa TTOKOS TI0JIEBOTO TPAH3HUCTOpA C
ABTOMATUYECKUM CMeIleHrneM. 3aaanbl koopAauHatel Touku mokos (Ic, Ucn). M3BectHer BAX
TpPaH3UCTOpa U HaNpsDKEHHWE UCTOYHMKA uTaHus. [IpuBennrte npoueaypy pacyera nacCUBHBIX
JJIEMEHTOB CXEMBI.

7.  CdopmynupyiiTe ¥ MPUBEAUTE IPUMEPHI UCTIOTB30BAHUS TEOPEMBI 00 IKBHBAJICHTHOM
reHepaTope.

8. [IlpuBenute GopMyIHPOBKY U rpadUUecKyr0 WILTIOCTPAIHIO TeopeMbl TeBeHnHa
(T'enpmrounbia). KakuM 06pa3om ¢ OMOIBIO ATOH TEOPEMBI MOXKHO YMEHBIIUThH KOJIHMYECTBO
KOHTYPOB IpUHIUNHaIbHON cxembl? [IpuBennTe He MEHee ABYX MPAKTUYECKUX IPUMEPOB.

9. Yro Takoe cxema 3aMelLIeHHs MTOTYITPOBOIHUKOBOrO pudopa? Kakyro nHpopmarmio oHa
npencraniser. Kakyro nHpopmanmio HecyT cXeMbl 3aMELIEHUS: TTOJIHAasl, CXeMa 3aMeIlleHus 110
MIOCTOSIHHOMY M I10 IIEPEMEHHOMY TOKY.

10. IlpuBeaute cxemy 3amereHus D0epca-Mora st OUIOISIPHBIX TPAH3UCTOPOB, JINHEHHBIE
CXEMBI 3aMEIIEHUS Ul pacueTa IEPEMEHHBIX U MIOCTOSHHBIX cOCTaBisAoIuX. JlaiiTe Ha3BaHUs U
00BSICHUTE (PU3UUECKHI CMBICT KOMIIOHEHTOB cxeM 3amenieHus. Kak mo nanapim BAX
PacCUMTBIBAIOTCS TAPAMETPHI 2JIEMEHTOB JIMHEWHBIX CXEM 3aMEILEHUS.

11. TlpuBeauTe TUHEHHYIO CXEMY 3aMEIIECHUs TTOJIYITPOBOIHUKOBOTO cTadunuTpoHa. [Ipuseaure
npolenypy pacuera ee napameTpos 1o BAX kak s npsiMoro, Tak ¥ Jiist 0OpaTHOTO y4acTKOB.
12. TlpuBeauTe cxeMy OJJHOKACKATHOTO YCHIIUTEINS IEPEMEHHOTO HAIIPSDKEHHS HA OCHOBE
kackaga ¢ O3. OO0bACHUTE MPUHLIUN €€ PadOThl M HaA3HAYCHHE HJIEMEHTOB. B 4eM CyniHOCTb
MeXaHHU3Ma CTa0MIN3aI|H MTOJI0KEHUS TOUKH ITOKOSI B 3TOM yCUIIUTENE?

13. IlpuBeaute mpoueaypy pacuera pekuMa IMoKosi OJHOKACKaHOTO YCUIIUTENS TIEPEMEHHOTO
HanpsHKEHUs Ha OCHOBeE Kackazna ¢ O0.

14. Kak no npyHIMINAIBHON CXEME NOJYUYNUTh CXEMY 3aMEIIEHUs Ul pacueTa IepeMEHHBIX
cocrapistonux? Kakue TeopeMbl 1 JOMyIIEHUS JIeKaT B OCHOBE TAKOTO MpeoOpa3zoBaHUsl.
Chopmynupyiite 1 MOSICHUTE HX.

15. TIpeobOpa3yiiTe MPUHIMITHAIBHYIO CXEMY OJTHOKACKaHOTO YCHUIUTEINSI IEPEMEHHOTO
HaIpsDKEHUS Ha OCHOBE Kackaaa ¢ OO, B cxeMy JIsl pacyeTa IEPEMEHHBIX COCTABIISIOIINX.
Pa3bsacHuTE C €e MOMOIIBIO CYHITHOCTh POXOXKACHUS U IPE0Opa30BaHusl CUTHAIA B TAKOM
YCUJIUTEIIE.



16. IlpeoOpa3yiiTe MPUHIMIHATILHYIO CXEMY OJJTHOKACKaHOTO YCUIIUTEINS IEPEMEHHOTO
HanpsDKEHUs Ha OCHOBE Kackaza ¢ OO, B cxeMy JAJIs pacyeTa IepeMEHHBIX COCTABIISIOIINX B
JMana3oHe cpeqHuX dacToT. Ha ee ocHOBe BeiBenuTe (popMyiTy Uil pacuera koddduienta
YCUJIEHHS 110 HAIPSKEHHUS.

17. TlpeoOpa3yiiTe MPUHIMIHAIBHYIO CXEMY OJJTHOKACKAIHOTO YCUIIUTEINS IEPEMEHHOTO
HanpsDKEHUs Ha OCHOBE Kackaza ¢ OO, B cxeMy AJIs pacyeTa IepeMEHHBIX COCTABIISIOIINX B
JMana3oHe cpeqHuX dacToT. Ha ee ocHoBe BeiBenuTe (opMyiTy Uil pacuera koddduienta
YCUJIEHHS IO TOKY.

18. IlpeoOpa3yiiTe MPUHIMIHAIBHYIO CXEMY OJJTHOKACKAIHOTO YCUIIUTEINS IEPEMEHHOTO
HanpsDKEHUs Ha OCHOBE Kackaza ¢ OO, B cxeMy JJIs pacueTa IepeMEHHBIX COCTABIISAIOIINX B
JMana3oHe cpeHUX 4acToT. Ha ee ocHOBe BeIBeUTE (POPMYIIBI Ul pacueTa BXOAHOTO U
BBIXOJITHOT'O COIIPOTHBIICHUI.



[Tpunoxenue 2

OueHovHbIe cpeaCcTBA /1JIsl MPOBeeHHUsT MPOMEKYTOUHOM aTTeCTAMU:

[IpoMexyTouHas aTTecTallds HWMEET ILENbI0 OMPEAeNUTh CTENEeHb JOCTHUKEHMs 3aINIaHMPOBAHHBIX DPE3YyIbTaTOB OOyUEHHs MO TUCIUILIMHE 3a
oTpeieNIeHHbIN Nepuo 00ydeHus (CeMECTp) U MPOBOAUTCS B opMe dK3aMeHa U 3alIUThl KypCOBOTO MPOEKTA.

a) [lnanupyembie pe3yabTaThbl 00y4eHHUS U OLIEHOYHbIE CPeACTBA Il MPOBeJeHHs] IPOMEKYTOYHOM aTTeCTAllUM:

Koa nnaukaropa

I/IH,Z[I/IKEITOp JOCTHXKCHUA KOMIICTCHIIMN

OreHOYHBIC CPEICTBA

[1IK-1 Cnocoben pa3zpabarbiBaTh CTPYKTYPHbIE U (YHKIIMOHAIBHBIE CXEMBI 3JIEKTPOHHBIX CUCTEM U KOMIUIEKCOB, IPUHLUITUAIBHBIX CXEM YCTPOMICTB C

HCIIOJIb30OBAHHUEM CPCACTB KOMIIBIOTCPHOT'O IMPOCKTUPOBAHUSA, IPOBEACHUCM ITPOCKTHLIX PACUCTOB U TCXHUKO-9KOHOMHWYCCKUM 000CHOBaHHUEM

MPUHUMAEMBIX pPeIIeHUN

IK-1.1

Pa3pabatsiBaer ACKU3HBIN MIPOEKT,
BKJTFOUAIOIIHUI: BBIOOpP CTPYKTYPHOM CXEMBI
ANIEKTPOHHOTO YCTPOWCTBA WIIM CHUCTEMBI
yTeM Pa3TUYHBIX

BaApUAHTOB WM HUX OLCHKH C TOYKH 3PCHUA

COIIOCTAaBJICHUA
TEXHUYCCKUX u OKOHOMHUYCCKUX

TpeOOoBaHUI; paccuuThIBaeT BCE

HEeOoOXOJIMMBIE TOKa3aTelu CTPYKTYPHOMH

CXEMBI DJIEKTPOHHOTO YCTPOWCTBA WIIH
CHCTEMBI, B TOM 4HCJE TIOKa3aTelu
KayecTBa; BBIOMpaeT M OOOCHOBBIBACT

CXEMBI BCIIOMOI'aTCIbHBIX yCTpOI\/'ICTB

BOHpOCI)I JJId IIOATOTOBKH K 9K3aMCHY.

1.

PexuMbl paOoThI 371€KTPOHHBIX cxeM. [lapameTprl, KOTOPBIMU XapaKTepU3yIOTCs
TOKH M HaIIpSKEHUSI 110 BeJIMUMHE U uX 0003HaueHus. [Ipsmas u o6patHas 3agauu
kypca POC, 01HO3HaYHOCTh U MHO>KECTBEHHOCTb UX PELICHUM.

WneanbHble U peanbHble HCTOYHUKU TOKa U HamnpspkeHus. Onpenenenus, YI'O B
cxemax, ux BAX u pexumbl paboThl.

Onpenenenus: y3en, BETBb, KOHTYp. Y CJIOBHbIE, YCTPAHUMbIE, HEyCTpaHUMbIE U
He3aBUCHUMBIE y3ibl. HezaBucumeblie KOHTYpbl. DOPMYIUPOBKHU IIEPBOIO U BTOPOTO
3akoHOB Kupxrodda.

[TpuHIMT cynepno3uiuy U MeTOA HanoxeHust. O6acTb MPUMEHEHHS U TIOPSIJIOK
pacuera.

MeToa SKBHUBaJIEHTHOTO TreHepaTopa. Bropoe HaumenoBanue meronaa. O0nactp
IIPUMEHEHHUS U TTOPSAO0K pacyeTa.

I'padoananuTiyeckue METO/Ibl pacyeTa HeTMHEWHBIX 11eTIel OCTOSHHOTO TOKA.
Ha3zBanus MeTo10B M MOPAJIOK pacyera.

ITokasaTe Ha IpUMeEpE NMOPSAAOK pacyeTa METOIOM ITOCTPOEHUs PE3YIbTUPYIOLIEH




Konx nnaukaropa

Nuaukatop JOCTHKEHUS] KOMIIETEHIUA

OneHouHble CpeaCcTBa

10.

11.

12.

13.

14.

BAX npu nocnenoBaTeIbHOM U NapajlIeIbHOM COEAMHEHUN HEITMHEWHBIX
271eMeHTOB. Kak oCyI1ecTBIIIeTCS pacyeT CXEM CO CMEIIAHHBIM COCIMHEHNEM ?
[TokazaTp Ha IpuUMepe MOPSIOK PACUETA CXEMBI METOJIOM Harpy304HOMI
XapaKTEPUCTHUKHU.

[MomynpoBoIHUKOBBIE TPHOOPHI AUOAHOM TPYNIIBL. BBl MPHOOPOB, MOKAKUATE UX
BAXwu ¢ 0003HaueHNEM y4aCTKOB U3BECTHBIX PEKUMOB PAOOTHI.

Meton nuneapuzanuu BAX HenuHelHbIX 351eMeHTOB. CyTh MeTOAa U 00J1aCTh
npuMeHeHus. JIuHelHble cXeMbl 3aMelIeHuUs OTYIPOBOIHUKOBBIX TPUOOPOB
JIMOJHOM TPYIIIIBI.

JIuHelHbIe CXeMBbl 3aMEILEHUS TPAaH3UCTOPOB 110 IOCTOSIHHOMY U IIEPEMEHHOMY
ToKy. ['padmyeckoe onpeneneHne ux napaMeTpoB.

bunonspuslie Tpanzuctopsl, X YI'O 1 cnocoObl BKIIOYEHUS B CXEMY YCHIIUTEIS.
Jlnia cnioco6a BritoueHus o cxeme ¢ Ob: BAXwu, pexumsl paboThl, 0651acTU
pesxnMoB Ha BAX, npuHun ynpasiieHus1, KOJIMYECTBEHHAs OLIEHKA CBOMCTB
YIPaBJICHUS U MPOCTENIIas CXeMa YCUIIUTENIbHOTO KacKaja, BO3MOKHbIE 3HAUSHUSI
KOX(PUITUEHTOB YCUIICHUSI.

bunonspueie Tpan3ucTopsl, uX YI'O 1 criocoObl BKIIOYEHHS B CXEMY YCUITUTEIS.
Jns cioco6a BritoueHus mo cxeme ¢ O9: BAXwu, pexxuMsl paboTel, 001acTH
pexxuMoB Ha BAX, npuHIUN yripaBieHus, KOJTMYECTBEHHAs OLIEHKa CBOMCTB
YIPABJIEHUS U POCTENIAs CXEMa YCUIIMTENIBHOTO KaCKaza, BO3MOKHBIE 3HAUCHMSI
K03((HULIMEHTOB YCHIICHUS.

bunonspuslie Tpanzuctopsl, X YI'O 1 cnocoObl BKIIOUYEHUS B CXEMY YCHIIUTEIS.
st coco6a BriroueHus o cxeme ¢ OK: BAXwu, mpocreiimas cxema
YCHJIMTEJIBHOIO KacKaJla M €ro cXema 3aMeIleHus 110 IEPEMEHHOMY TOKY,
BO3MOKHbIE 3HaYeHUsI KOA()(DUIIMEHTOB YCHIICHHUS.

[K-1.2

[IpousBoaut TEXHUKO-3KOHOMHUYECKOE
00OCHOBaHHE MPUHATOIO pELIeHUs ¢
pacueramMu ce0ECTOMMOCTH YCTpOMCTBa U
CTOMMOCTH €r0 JKCILTyaTalliu; CPaBHUBAET

BOHpOCBI JJId IIOATOTOBKH K 3K3aMCHY.

1.

[lepeuncanth mapaMeTphl U XapaKTEPUCTUKU ycuiuTenei. Pacckazats moapoOHO
0 BXO/IHOM M BBIXOJTHOM COTIPOTHUBIIEHUU TI0 IEPEMEHHOMY TOKY YCUIIUTEIS
HaNpsHKeHHUSI.




Konx nnaukaropa

Nuaukatop JOCTHKEHUS] KOMIIETEHIUA

OneHouHble CpeaCcTBa

C aHAJIOTaMH I10 TEXHUKO-DKOHOMHYECKUM
XapaKTEePUCTUKAM

10.

11.

12.

13.

14.

[epeuncanTh mapaMeTpsl U XapaKTEPUCTUKHU ycuiuTeneil. PacckaszaTh moapoOoHO
0 K03 dUIMeHTax TpeoOpa3oBaHuUs.

[lepeuncnanTh mapaMeTphl U XapaKTEPUCTUKU ycunuTenei. Pacckazats mogpoOHO
0 YaCTOTHBIX XapaKTEPUCTUKAX U IOJIOCE MTPOMYCKAHUS.

[lepeuncanTh mapaMeTpsl U XapaKTEPUCTUKHU ycuiuTeneil. PacckaszaTs moapoOoHO
O HEJINHEHHBIX UCKAKEHUSIX U KO3 UIIMEHTaX HETMHEHHBIX NCKaKCHUH.
[lepeuncnanTh mapaMeTpsl U XapaKTEPUCTUKU ycunuTenei. Pacckazats mogpoOHO
O JIMHEHHBIX UCKAXEHUAX, UX BUIAX U KOAPPHUIMEHTAX JIMHEHHBIX UCKAXKEHUI.
[lepeuncanTh mapaMeTpsl U XapaKTEPUCTUKHU ycuiuTeneil. Paccka3zaTs moapoOoHO
00 aMILIUTYIHOW XapaKTEepUCTUKE U IMHAMHUYECKOM JHaIa30He.

[lepeuncnanTh mapaMeTpsl U XapaKTEPUCTUKU ycuunTenei. PacckazaTs moapoOHO
0 MEPEXOHON XapaKTePUCTHKE U NEPEXOAHBIX UCKAKEHUIX.

Knaccudukanus ycumTenei mo By yCUIMBAEMOTO CUTHATIA, TIO JHANa30Hy
YCHUJIMBAEMBIX YaCTOT, 10 HA3HAYEHHUIO U 110 TUITY UCTIOIb3YEMBbIX KIIIOUEBBIX
JJIEMEHTOB.

ITopsimok pacdyera CTaTUYECKOTO U AMHAMUYECKOTO PEKUMOB YCUIIUTEIHHOTO
Kackaja ¢ OOIIIM dMUTTEPOM.

[TonsaTtue snexTpudeckoro curuaia. Ilepedncinute BUabI 1€TEPMUHUPOBAHHBIX U
HE/IETEpPMUHUPOBAHHBIX CUTHAJIOB.

[Toxa3zaTh Ha mpuUMepe MO3TANHOE MOJIy4yeHHE JUCKPETHOTO U U(PPOBOrO CUTHalIa
W3 aHAJIOTOBOTO ITYTEM JAMCKPETH3AIMH, KBAHTOBAHUS W KOJAUPOBAHMUS.
[lepeuncanth napamMeTpsl NEPUOTMIECKUX UMITYJIBCHBIX CUTHANIOB. PacckazaTh
1oipoOHO 0 hopMe UMITYIIHCOB.

[lepeuncanth napamMeTpsl NEPUOTNIECKUX UMITYJIBCHBIX CUTHANIOB. PacckazaTh
0IpOoOHO O JUTMTEIBLHOCTAX UMITYJIbCa, Tay3bl U ppoHTOB. [loka3aTh Ha rpadukax
UMIYJIbCOB MJICAIM3UPOBAHHON U peaIbHON (POPMBI KaK OMPEeItOTCS 3TH
JUTATEIIEHOCTH.

[lepeuncnanth napamMeTpsl NEPUOTUIECKUX UMITYJIBCHBIX CUTHANIOB. PacckazaTh
MOAPOOHO O CKBOXXHOCTHU, KO PHUITUEHTE 3aMTOTHEHUS, CPEeTHENH MOIITHOCTH 1
MOIITHOCTH B UMITyJibce. Kakasi CBSI3b CyIIeCTBYeT MEX/1y 3TUMH NapaMeTpamMH JJIs




Konx nnaukaropa
Nuaukatop JOCTHKEHUS] KOMIIETEHIUA

OneHouHble CpeaCcTBa

15.

16.
17.

18.

19.

20.

21.

HUMIYJIbCOB MPSIMOYTOJILHON (hOPMBI.

[TapameTprl rapMOHMYECKUX CUTHAJIOB. [I0CTpOUTH 1O 3a1aHUIO NIPENOJaBaTEIs
TOYHYIO OCHUJIOTpaMMy F'apMOHMYECKOI0 CUTHaja, 3aJaHHOT0 aHAJIUTHYECKH.
[TonsaTHA MOYIAMY U NETEKTUPOBaHUs. BUbl MONYJIALIMK U MX IPUMEHEHHUE.
PacckazaTh moapoOHO mpo BUIBI TOMEX U c1tocoObI 00prObI ¢ HUMH. [IpruBecTH
IIPUMEPBI Pa3IMUHBIX BUAOB ITOMEX.

Ycunurens nepeMeHHOro ToOKa Ha OUIOISPHOM TPaH3UCTOPE BKIIFOUEHHBIM 110
cXeMe ¢ 00IIUM 3MUTTEPOM, CO CIOCOOOM 3aJJaHHsI TOUKHU MOKOsI (PUKCHPOBAHHBIM
HanpsbKeHueM 0a3bl ¢ SMUTTEpHOM cTabunu3anueil. Cxema, Ha3HaUEHUE
3JIEMEHTOB, IPUHLUI PaOOThl YCHUIIUTEIIS.

BriBecTu ypaBHEeHMs BXOAHON Harpy3o4yHoi xapakrepuctuku u CJIH
YCUJIMTENBHOTO Kackaza ¢ o0muM smurrepoM. ITokaszars, Kak CTposITCS UX
rpaduxu Ha BAX Tpansucropa.

[Toka3zaTe Ha mpUMepe MOPSIOK MOJYUEHUS CXEM 3aMELIEHMS 110 IOCTOSTHHOMY U
MIEPEMEHHOMY TOKY YCHJIUTEIBHOIO KacKa/ia C O0IIHUM SMUTTEPOM.

[Tonmyunte ypaBHEHHS U TOCTPONTE rpa)KM CTATUUECKON U JMHAMUYECKOM

JIMHUM HArpy3KH YCHWJINTEIBHOIO Kackaia ¢ OOIIMM SMUTTEPOM.

6) HOpﬂI[OK MPOBEACHUS l'[pOMC)KyTO‘IHOﬁ aTTeCTaluu, NIOKa3aTEeJId U KPUTCPUHU OLICHUBAHUA .
HpOMe)KyTO‘-IHaH aTrTeCTanusd 1Mo AUCHUINIMHE BKIIIOYACT TCOPCTUICCKHUE BOIIPOCHI, ITO3BOJIAIOIINEC OLICHUTL YPOBCHL YCBOCHU A O6y‘laI-OH_[I/IMI/IC$I
3H&HHI>1, N MPAKTUYCCKHUE 3aJlaHN, BBIABIIAIOIINEC CTCIICHD C(i)OpMPIpOBaHHOCTI/I yMeHI/II\/’I n BHaI[eHPIﬁ, IIPOBOAUTCH B (bopMe 9K3aMC€Ha M 3alIUThI KYpCOBOI'O

IIPOEKTA.

MeTtoauyeckue YKa3zaHudg 1 TOATOTOBKU K 3K3aMCHY: IJIF MMOATIOTOBKU K 3K3aMCHY CTYACHT NOJIKCH OCBOUTH BCC U3YyHAaCMbIC TCMbI, B TOM YUCJIC U

OTBCACHHBIC JIs1 CAMOCTOATCIIbHOTO U3YUCHU A, BBIIIOJIHUTD U 3allIUTHTL BCC IMPAKTUYCCKUC paGOTLL

Kpurepun orieHKH 0CBOEHUS IUCHUIUIMHBI (3K3aMeH):




— Ha OLIEHKY «OTJIMYHO» — 00yUYalONIMiACsl TIOKAa3bIBAaCT BBHICOKUI YPOBEHb C(HOPMUPOBAHHOCTH KOMIETEHIUH, T.€. CTYACHT JOJDKEH MOKa3aThb
BBICOKMI YpOBEHb 3HaHUI HE TOJILKO Ha YPOBHE BOCIPOM3BENEHUS U O0BACHEHHsS WH(POPMALUU, HO U MHTEIJICKTYAIbHBIC HABBIKM PEIICHUS 3a/ad,
HAXO0XKJCHHUS YHUKAJIbHBIX OTBETOB K MPOOJIeMaM, OLIEHKU ¥ BHIHECEHUS! KPUTHUECKHUX CY)KICHHIA;

— Ha OLEHKY «XOpOII0» — OOydYaloMIMNCs MOKa3bIBaeT CPEAHUN YPOBEHb C(HOPMUPOBAHHOCTH KOMIETEHIUH, T.€. CTYACHT JOJDKEH MOKa3aTb
3HAaHUS HE TOJIbKO HAa YPOBHE BOCHPOHM3BEACHUS M OOBSICHEHUS HMH(OpMAIMM, HO M WHTEJUICKTyaJbHBIC HABBIKM PEIICHHS NpobieM U 3anad,
HAXO0XKJICHHUS YHUKAJIBHBIX OTBETOB K Ipo0ieMam;

— Ha OLEHKY «YyJAOBJIETBOPUTEIBLHO» — OOYUYAIONIMICS MOKAa3bIBaE€T MOPOTOBBI YPOBEHb C(HOPMHUPOBAHHOCTH KOMIIETCHIIUH, T.€. CTYICHT
JIOJDKEH TOKa3aTh 3HAHUS Ha YPOBHE BOCIIPOU3BENICHUS U 00BsICHEHUS! HH()OPMAIINH, UHTEIUICKTya IbHbIC HABBIKM PELICHHUS MPOCTHIX 33/1a4;

— Ha OLICHKY «HE€YAOBJECTBOPUTEJIBHO0» — PE3YyJIbTAT 06YLIGHI/I$I HC NOCTUTHYT, CTYACHT HC MOXKCT IIOKa3aTh 3HAHUA Ha YPOBHC BOCIIPOMU3BCACHUA
A 00BACHEHUS I/IH(i)OpMaIII/II/I, HC MOJKCT MMOKAa3aTh HHTCIVICKTYAJIbHBIC HABBIKK PCIICHHUA ITPOCTHIX 3a4a4.

IToxa3zarenu u KPUTCPHUHU OLICHUBAHM S BBIIIOJIHCHUS KYPCOBOT'O IIPOCKTA.

— Ha OCHKY «OTJIUYIHO» — 06yqa101u1/117lc;1 MMOKa3bIBA€T BBICOKHUI YPOBCHB C(I)OpMI/IpOBaHHOCTI/I KOMHCTCHI_[I/If/’I, T.C. CTYACHT JOJIKCH ITOKAa3aThb
BBICOKHI YPOBCHb 3HaHUM HE TOJLKO Ha YPOBHE BOCIIPOU3BCACHUA U 00BSICHEHHS I/IH(I)OpMaI_II/II/I, HO U MHTCIUICKTYAJIbHBIC HABBIKHW PCHICHUA 3a/1a4,
HaXO0XJICHUA YHUKAJIIBHBIX OTBETOB K np06neMaM, OLCHKHN U BBIHCCCHUS KPUTUUCCKHUX Cy)KI[CHI/II\/'I;

— Ha OLCHKY «XO0poIluo» — 06yqa}om141710${ ITOKa3bIBACT Cpe,[[HI/Iﬁ YPOBCHB C(I)OpMI/IpOBaHHOCTI/I KOMHeTeHHHﬁ, T.C. CTYACHT HOJDKCH ITOKAa3aThb
3HAaHUA HE TOJIBKO HAa YPOBHC BOCIPOU3BCIACHHA U 00BSICHEHHS I/IHq)OpMaI_II/II/I, HO W HHTCJUICKTYAJIbHBIC HABBIKU PCIICHUA HpO6J’I€M Hn 3a1a4,
HaXO0XJICHUA YHUKAJIIBHBIX OTBETOB K np06neMaM;

— Ha OLEHKY «YyJAOBJIETBOPUTEJBHO» — OOY4YalOIIMHCS MOKa3blBaeT MOPOTrOBBI YpOBEHb C(HOPMUPOBAHHOCTH KOMIIETCHLMH, T.€. CTYAEHT
JIOJDKEH 10Ka3aTh 3HAHUS Ha YPOBHE BOCIIPOU3BEICHHS U 00bSICHEHUS HH(OPMAIIMH, HHTEIIEKTyalbHbIe HAaBBIKH PELICHHs IPOCTHIX 3ajay;

— Ha OIICHKY «HCYAOBJECTBOPUTECJIBbHO0» — PE3YJIbTAT O6y‘-ICHI/I}I HC JOCTUTHYT, CTYACHT HC MOJXCT I1OKAa3aTh 3HAHUA Ha YPOBHC BOCIIPOU3BCACHUA
U 00BSACHEHUS I/IH(I)OpMaLII/II/I, HC MOJKCT MMOKA3aTh HHTCIUICKTYAJIbHBIC HABBIKW PCIICHUA ITPOCTHIX 3a4aY.



