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1 Heap TUCHUNIMHBI.
B pesynbTare OCBOEHUS JaHHOW MUCHMIUIMHBI Yy 0Oy4aromerocs JOJDKHBI ObITh  C(OPMUPOBAHBI
KOMITETEHITUM OCHOBHOW TpO()eCCHOHANBHOW 00pa3oBaTenpbHONM TNporpaMmbl OakanaBpuara (jmanee -

OITOII): OTIK-1, TTK-22.

Co;[epxcaHHe KOMHGTGHL{I/Iﬁ KaK IJNIaHUPYCMBIX PC3YJIbTATOB O6y‘ICHI/ISI O AUCHHUIIIIMHE CM. Ta6HI/IHBI

1.1,12ul3.

1.1

dopmMupyeMbie KOMIIETEHIIMH

Tabnuma 1.1 - ®opmupyeMble TUCIUTUIMHON KOMIICTCHIINN

HaunmenoBaunue Buia
KOMIIETEHIINU

HaumenoBanue kateropuu (rpymisbl)
KOMTISTEHITHI

KOI{ W Ha3BaHUEC KOMIICTCHIIMHN

Ob6menpodeccronanpHas

OIIK-1 crnocoOHOCTBIO  yUUTHIBATH
COBPEMEHHBIE TEHJICHIIMH DPa3BUTHUS
TEXHUKA W TEXHOJOTHH B O0O0JIacTH
obecrieueHus TexHOoC(hepHOU
0e30MacHOCTH,  U3MEPUTENIbHOH U
BBIUUCIIATEIIEHON TEXHUKH,
WHPOPMAIIMOHHBIX  TEXHOJIOTHH B
cBoei npodeccuoHaNbHOM
JeSITeITbHOCTH

[Ipodeccruonanbhas

[TK-22 crmocoOHOCTRI0 HCITOIb30BaATh
3aKOHBI 158 METOAbI MaTEMaTHUKU,
€CTECTBCHHBIX, TI'YMaHUTApHBIX U
SKOHOMHYCCKHUX HAyK TPH PEIICHUH
poeCCHOHANIBHBIX 3a71a4

1.2

NHaukaTopbl A0CTHKEHUS KOMIIETCH U A

Tabmuma 1.2 — UHaukaTopsl JOCTHKEHHS] KOMIETSHITUH, OpPMHUPYEMbI€ TUCITUTIITHHOM

Kox v HasBanue

I/IH,Z[I/IKaTOpBI JOCTHIKCHUA

I[I/ICI_II/IHJ'II/IHBI H IIPAKTUKU,

KOMIIETEHIIUN xkoMmmerennuu mo OITOIT dbopmupytronue komnereHnuo OITOTIT
OIIK-1  cmocoOHOCTHIO He npenycmotpensr @I'OC b1.5.12 Undpopmaruka
YYUTBIBATh COBPEMEHHBIC b1.b.13 ®usuka
TEHICHIIUHU pa3BUTHS b1.b.19 Jletaau MamuMH ¥ OCHOBBI
TEXHUKH U TEXHOJIOTHH B KOHCTPYMPOBAHUS
obnactu obecrieueHus b1.b.22 DJIeKTPOHMKA "
TexHochepHou 3JIEKTPOTEXHUKA
0€301acHOCTH, b1.b.23 Metposorus, cTaHgapTu3anus
U3MEpUTEIbHON u U cepTuduKanus
BBIUMCIIUTEIILHON b1.b.25 HanmexHoCTh TEXHUUYECKUX
TEXHUKH, CUCTEM UM TEXHOTCHHBIN PUCK
MH(POPMALMOHHBIX b1.B.01 Cucremsl
TEXHOJIOTUH B CBOEH aBTOMAaTHU3UPOBAHHOTO
npodeccruoHaIbHON MPOEKTUPOBAHUS CpEnCTB
JeSITENbHOCTH obecrnieueHust 0€30MacCHOCTH
b1.B.02 Tunosble NPOMBIIUICHHBIE
TEXHOJIOTH
b1.B.14 VmpaBineHue npoueccamu

TOpPEHUS U B3pbIBa HA MPOU3BOJICTBE
b1.B.JIB.08.01 TexHoreHHBIE CUCTEMBI
Y DKOJIOTUYECKUHN PUCK




Ko n nasBanue

Nuaukatopbl JOCTHKEHUS

JMCUMIIIIMHBI U TPAKTUKH,

KOMITETCHIIUU kommnereHuuu no OITOIT dopmupyromue komnerernnuto OITOIT

b1.B./IB.08.02 Maremarnuueckoe
MOJIETTUPOBaHUE TEXHOJIOTHYECKHUX
IIPOLIECCOB
b2.B.02(I1) [IpousBoacTBeHHAs
npakTuka. TexHOoJornueckasi mpakTUKa
b2.B.05(ITx) [IpousBoacTBEHHAS
npaktuka. [IpenaumiomMnaas nmpakTuka

[1K-22 cnocoOHOCTBIO He npenycmotpenst ®T'OC b1.5.03  OcHOBBI  APKOHOMHUYECKHX

WCIIOJIb30BaTh 3aKOHBI U 3HAHUU

METOIbI MaTeMaTHKH, b1.5.11 Bricuras marematuka

€CTECTBEHHBIX, b1.b.13 ®u3uka

T'YMAaHUTAPHBIX u b1.b.14 Xumus

SKOHOMHUYECKUX HayK MpHU b1.b.19 Jleranu MammH W OCHOBBI

perieHuun KOHCTPYUPOBAHUS

npodecCHOHANBHBIX 3a71a4 b1.b.20 Tennodusuka "
THUAPOTa30MHAMUKA
b1.b.22 DJIeKTPOHMKA U
IJIEKTPOTEXHUKA

b1.5.27 [IlpaBoBoe perynupoBaHue
obecrieueHnst 6€30MaCHOCTH OOBEKTOB
3KOHOMUKHU

b1.B.06 DxoHOMHUKa OXpaHbl Tpyaa U
MIPOU3BOJICTBEHHON 6€30MacHOCTH
b1.B.14 VYmnpasnenue mnpoueccamu
TOpEHUs U B3pbIBa HA MPOU3BOJICTBE

b2.B.04(IT) [Tpou3BoacTBEHHAS
npaktuka. Hayano-uccinenoBarenbekas
pabora

b2.B.05(ITx) [Tpou3BoacTBEHHAS

IIpaKTHUKaA. HpC,Z[I[I/IHJ'IOMHaﬂ IIPpAKTHUKaA

1.3 3unanmus, ymMenusi, HaBbiku (3YB) no aucuumniinHe
Tabmumna 1.3 — 3HaHus, yMEHUs, HaBBIKH, DOPMHUPYEMbIC TUCITATIIHHOMN

Kon u Ha3BaHue WHaukaTopsl 3HaHus, ymeHus, HaBbiku (3YB), dopmupyemsbie
KOMIIETEHIIUU JNOCTHKEHUS JUCLUIUIMHON
KOMIIETEHIINH,
3aKpEIJICHHBIE 32

ITUCLIMIITTUHON
OIlK-1 CIOCOOHOCTBIO 3Hath:
YUUTHIBATH COBPEMEHHBIE - OCHOBHBIE THIIBI DJIEKTPUYECKUX MAIIUH U
TEeHJICHLIUU pa3BUTHUA TpaHc(hopMaTOpOB U 00JaCTH UX IPUMEHEHHUS;
TEXHUKH U TEXHOJIOTUHA B - OCHOBHBIE THIIBI M OO0JIACTM MPUMEHEHUS
oOmnactu oOecrieueHus JIEKTPOHHBIX PHUOOPOB U YCTPOICTB;
TexHoCc(epHOH Ymers:
0€301MacHOCTH, - pa3pabarbIBaTh MPUHLIUIHAIBHBIE DJIEKTPUUECKHE
U3MEPUTEIILHON u CXEMBI.
BBIYUCIIUTEIIBHON — TEXHUKH, Baangers:
MH(POPMAIMOHHBIX - HaBBIKAMH pabOTBl €  3JIEKTPOTEXHUYECKON
TEXHOJIOTUI B cBOEH anmnapaTypou M dJIEKTPOHHBIMU YCTPOUCTBAMU.




Konx n HazBanue WNupukartopsl 3Hanus, ymenusi, HaBoiku (3YB), hopmupyemsbie
KOMITIETEHIIUU JOCTHKEHUS JUCLUIUINHON
KOMIIETEHIIHH,
3aKpEIJICHHbIE 32
JUCLHUIUIMHON
npodeccuoHaIbHO N
JeSITEJIbHOCTH
[1K-22 cnocoOHOCTBIO 3HaTh:
UCIOJIb30BAaTh  3aKOHbl U - OCHOBHBIE  3aKOHBI  JJIEKTPOTEXHUKU IS
METO/1bI MaTeMaTHKH, AIIEKTPUYECKUX M MAarHUTHBIX IIETICH;
€CTECTBEHHBIX, - IPUHLHUIBI TOCTPOEHUS DSJIEKTPUUYECKUX MAIlKH,
T'YMaHHUTAPHBIX u Henei, 9JeKTPOHHBIX CXEM IIpU  pEUIeHUHU
SKOHOMMYECKHUX HayK IpHU npodeccuoHanbHBIX 3a4a4.
pelIeHnu Ymers:
npodeccrnoHalbHBIX 3a7a4 - PUMEHSITD OPUHIUIBL  TTOCTPOCHHS

AIEKTPUUECKUX IETIeH U 3JIEKTPOOOOPYIOBAHUS B C
Baagern:

- HaBBbIKaMHN pyLIHOFO 158 BJIGKTpOHHOFO HOCTpOCHI/ISI
CXEM U Liered MpH peHieHUH NMpoQeccrOHaNIbHBIX
3aJ1ad.

2 O0béM U TPYIOEMKOCTh JUCHUILIMHBI 10 BUAAM YUeOHBIX 3aHSATHI.

DopMBbI IPOMEKYTOYHOU ATTECTALUH.

Tabmuma 2 — O6beM U TPYJ0EMKOCTh JUCITUTIIMHBI 1O BUJAM YICOHBIX 3aHITHI

OO6mast TpyA0EMKOCTh | BUIBI y4eOHOW PaOOTHI 1O AWCITUILIMHE,
MIPOBOIMMBIC B Pa3HBIX (popmax

O6bEM vacoB o popmam
00yueHUs

O0P0 0390 300

1 OO0miast TpyA0EMKOCTh JUCITUTIIMHBI

72 72

2 KonrtaktHas pabora oOydaromuxcsi ¢ mpenojaBareiaeM (1o 60 18

BHJIaM Y4€OHBIX 3aHATHI) (BCETO)

AynutopHas paborta (Bcero):

60 18

B TOM YHCIJIC:

JIEKIIUHA

24

[ep}

IMPAKTUYCCKUC 3aHATHA, CEMHHAPbL

24 8

ITPAKTUKYMBbI

71a00paTOpPHBIC PAOOTHI

12

B UHTEPAKTUBHOU popme

B 2JIEKTPOHHOU (hopme

Bueayauropnas pabota (Bcero):

B TOM HYHCIIC, HHAWBUAYAJIbHAA pa60Ta 06yqalonmx051 C
IpETIoAaBaTCJICM

TI0/ITOTOBKA KYPCOBOii paboThl /KOHTaKTHas paboTta’

IpyInoBas, WHAWBUIyaJbHas KOHCYIbTAllUsl M MHbIE BUbI
y4eOHOIl 1eATeNIbHOCTH, MPeAyCMaTPUBAIOIINE TPYIIIOBYIO HITH
VHAMBUIYAJIbHYIO paboTy 00y4aroUMXCsl C MpernoiaBaTesieM

TBOpUeckas paboTa (dcce)

KOHTpOJIbHast paboTa




3 CamocrosTensHas pabora obydaronuxcst (Bcero)

12

50

4 TIpoMexxyTo4Has aTTecTalys 00yJaromerocs — 3a4eT

3. Y4eOHO-TeMATHYECKHUI IJIAH M COIeP:KAHNE M CIMILIMHBI.
3.1 YueOHO-TEMAaTHYECKUH IJIAH

Taomuua 3.1 - YueObHo-Tematuueckuii wian QPO

E 06"1[[251 TpynoeMKoCTh 3aHsITHI (1ac.) ®opMBI TeKyIIero
b Paznensl u TeMBbI AMCHUIUINHBI [TPYAOCMROETE 0®0 WOHTPOJISI 1
= (ecezo uac.) AyauTopH. TMPOMeKYTOUYH 0l
M0 3aHSATUAM
= 3aHATHA CPC arrecTaluu
Z 5 JeKI. | mpakrt. | J1a6. YCHEBaeMOCTH
Pazgen 1. OcHOBHBbIE MOHATHS U MOJIENH VYcTHbIN onpoc, pelleHne
TEOPUH IJIEKTPOMArHUTHOTO TTOJIS yueOHBIX 3a7a4
1- OCHOBHBIE 3aKOHBI U OnpesieneHNs Teoprn 7 2 2 5 1
QJIEKTPUUYECKUX  IeNed, TOIOJIOrHYecKHe
rapameTpsl u METOJIBI pacuera
DJIEKTPUIECKUX LIeTei
Pasmen 2. AmnHamu3  yCTaHOBUBIIErocs VYcTHBIN onpoc, peleHue
3_4 pexnMa B LCIAX CHUHYCOMAAJIBHOT'O TOKa. 7 2 2 2 1 y‘-Ie6HI>IX 3aaa4
MHOronomarCcHbIE 1IEMH
TpexdasHble 1eny nNepeMeHHOro ToKa
Paznen 3. Pacuer anekTpuyecKkux Iemei YceTHBII 0npOC, pelleHue
npu TCPpUOAUYECKUX HECUHYCOUIAIbHBIX y‘{e6HI>IX 3a1a4
BO3JEUCTBUAX
5-7 | Pacuer mepexOomaHbIX MPOIECCOB B IIEIIAX BO 7 4 2 2 1
BpeMeHHOW  obmactu.  Vcmonb3oBaHue
npeobpazoBanus Jlammaca [ud  aHanusa
ueneii. [lepenarounas GyHKIMs nenu
Pazpen 4. AHanmu3 u pacyer 3JIeKTPUIECKUX Y CTHBIN ompoc, pelieHne
Henen ¢ HeJIMHENHBIMU DJIEMEHTAMHU yueOHbIX 33724
8 | OcHOBHbIEC 3aKOHBI U OINpPEICICHUS] TEOPHU 5 2 1
MarHuTHbBIX Iened. AHaIM3 ¥ pacuer
MAaTrHHUTHBIX LIeTIe
Pazmen 5. OnexTtpudueckume Imend C YcTHBIN OIIpoc, pelieHue
g. | bacmpesieneHHbIMu napamMeTpamu u y4eOHBIX 33124
11 | MEPEXOIHbIE MPOUECCHI B HAX 7 4 2 4 1
DneKTpHYecKre U3MEPEHHS U IPUOOPHI
DneKTpuuecKre MalTHHBI
Paznen 6. duznyeckue OCHOBBI YcTHBIN OIIpoc, pelieHue
JIEKTPOHUKH y4eOHBIX 3a1a4
12 | Cxembl  3amelleHWs, HapamMeTpel U 5 2 1
XapaKTEPUCTUKU TTOTYIPOBOTHUKOBBIX
puOOpOB
Pasgen 7. AmnanoroBas CXEMOTEXHHUKA. YcTHBIM Ompoc, pelieHue
YcunurenbHbIE KacKaibl MEPEMEHHOIO M yueOHBIX 3a71a4
13- | mocrosiHHOrO TOKa. OOpaTHBIE CBSI3H B 14 4 4 4 2
16 | ycunurensx — AHaIOroBasCXEMOTEXHHUKA.
VIcTOYHMKH BTOPHYHOTO 3JIEKTPONUTAHUS.
DTaJOHHBIE HCTOYHUKH
Pasmen 8. AmHamoroBas CXeMOTEXHHKA. YcTHBIM Onpoc, pelieHue
OmnepalioHHBIE M PEIIAIOININE YCUIIUTEIH, y4eOHBIX 33724
aKTHBHBIE (PUITBTPHI, KOMIAPATOPHI
17 AmnanoroBele W IU(POBBIE 3IEKTPOHHBIC 10 2 2
KITFOUH
Hudposas CXEMOTEXHHKA. bazoBble
9JIEMEHTHl MHTETPAbHBIX CXEM. THIOBBIE
KOMOHMHAIMOHHBIE CXEMBI
18 | Pasnen 9. ITocnenoBaTeIbHOCTHEIC 10 2 2 | YcTHBIN ompoc, pelieHne




E quaﬂ TpyaoeMKOCTb 3aHATHI (4ac.) @®opMBI TEKYIIETro
B Paznensl u TeMBbI AMCHUIUINHBI [TPYAOCMEOETE 0®0 WOHTPOJI |
= A AucH (6cezo uac.) AYIHTOpPH. IPOMEsKy TOUHOM
M0 3aHATUAM
= 3aHATHA CPC arrecTaluu
2 = JeKI. | mpakT. | Ja6. ycneBaeMoCTH
udpoBsIe yCTpoiicTBa y4eOHBIX 3a1a4
udpo-ananorossle U aHAIOrO-IU(PPOBEIE
npeoOpa3oBaTeNH.
Meroapl W CpeACTBa  aBTOMAaTH3alMU
CXEMOTEXHUYECKOT0 MIPOEKTUPOBAHUS
JJIEKTPOHHBIX CXEM
18 | IlpomexxyTouHast aTTecTalus 3auer
Bcero: 72 24 24 12 12
Tabmuma 3.2 - YuebHo-TemaTnueckuii ian 300
E Otimaﬂ TPYIIOCMKOCTL 3aHATHIH (qac.) (I)OprI TeKylero
B Pa3nenbl M TeMBbI THCHHMIUIMHBI [TPYAOCMIROCTE 300 WOHTPOIS 1
= (ecezo uac.) AyInTOpH. MPOMEKYTOY HOif
10 3aHSATUAM
= 3aHATHA CPC arrecTaluu
Z = JeKH. | mMpakT. | Ja6. ycneBaeMoCTH
Pa3znen 1. OcHOBHBIE MOHATUS M MOJAETH YceTHBII 0NpOC, peleHue
TEOPHH DJIEKTPOMATHUTHOI'O OIS yueOHBIX 3a71a4
OCHOBHBIE 3aKOHBI U OIpEeNIEHUs] TEOpPUU 7 7
ANIEKTPUUECKUX [EeNeHd, TOIOJIOrHYecKHe
rapameTpel u METO/IBI pacuera
AJIEKTPUYECKUX Lenen
Pasmen 2. Awnamu3  yCTAaHOBHUBIIETOCS YcTHBIN ompoc, pelieHne
peKUMa B LEMAX CHHYCOUIAIBHOIO TOKa. 7 7 y4eOHBIX 33124
MHOromnoJrocHbIe LEMU
TpexdasHble Leny NepeMEeHHOr0 TOKa
Pazmen 3. Pacuer snexTpuueckux Iemen VYceTHBIM 0npoC, peleHue
IIPU TEPUOAMYECKUX HECUHYCOHUJANBHBIX y4eOHBIX 33124
BO3ICHCTBUAX
Pacuer nepexoHbIX MPOLIECCOB B LIEMSAX BO 7 2 2 7
BpeMeHHOW  obmactu.  Vcmonmb3oBaHue
npeoOpazoBanus Jlammaca [usg  aHanmsa
ueneii. [lepenarounas GyHKIMs Henu
Paznmen 4. AHanmu3 U pacyer JIEKTPUIECKUX YcTHBIM ompoc, pelnieHue
Henen ¢ HeJIMHENHBIMU DJIEMEHTAMHU yueOHBIX 33124
OCHOBHBIE 3aKOHBI U OIpEIeTeHIs TEOpPUN 5 5
MarHuTHBIX Ienedl. AHaIM3 ¥ pacuer
MAaTrHHUTHBIX LIeTIeH
Pasmen 5. DOnexrtpuueckme 1memd  C YcTHBIM Ompoc, pelieHue
pacIipeaeneHHbIMA rapamMeTpamu " yueOHBIX 3a71a4
MepEX OJIHbIE TIPOLECCHI B HUX 7 2 4 2 7
DNeKTpUYeCcKUe N3MEPEHUS U IPUOOPHI
OJIEKTPUYECKHE MAIIHHBI
Paznen 6. duznyeckue OCHOBBI YcTHBIN Opoc, pelieHue
JJIEKTPOHHUKH y4eOHBIX 3a7a4
CxeMbl  3aMeIICHUS, TapaMeTpel | 5 5
XapaKTEPUCTUKH TTOTYIPOBOTHUKOBBIX
puOOpOB
Pazgen 7. AmnanoroBas CXEMOTEXHHUKA. YcTHBIM Onpoc, pelieHue
YcunurenbHBIE KacKaibl MEPEMEHHOI0 M y4eOHBIX 3a71a4
MMOCTOSHHOTO ToKa. OOpaTHBIE CBSI3U B 12 2 2 2 4
YCWINTEISIX  AHAJIOroBasCXeMOTEXHHUKA.
VIcTOYHMKH BTOPHYHOTO 3JIEKTPOITUTAHHUS.
OTanoHHBIE HCTOYHUKHI
Pasmen 8. AmHamoroBas CXEMOTEXHHKA. 8 4 | YcTHBIM onpoc, pelnreHne




E quaﬂ TpyaoeMKOCTb 3aHATHI (4ac.) @®opMBI TEKyHIEro
B Pa3nenpl 1 TeMbI TUCHUTUTHHBI [FPYAOEMKOCTH 320 WOHTPOIS 1
= A AucH (6cezo uac.) AYIHTOpPH. IPOMEsKy TOUHOM
10 3aHATHAM
= 3aHATHHA CPC aTrecTauum
2 = JeKI. | mpakT. | Ja6. ycneBaeMoCTH
OmnepaliioHHBIE U PENIAIOIINE YCHITUTEINH, y4eOHBIX 3a1a4
AKTUBHBIC (PHIBTPHI, KOMITAPATOPHI
AmnHanoroBble W UU(POBBIE 3IEKTPOHHBIC
KITIOUH
Hudposas CXEMOTEXHHUKA. BbazoBrie
9JIEMEHTHl MHTETPANIbHBIX CXeM. THIOBEIE
KOMOHMHAIIMOHHBIE CXEMBI
Paznen 9. IlocnenoBaTenbsHOCTHBIE VYceTHBIM onpoc, pelieHue
udpoBsIe yCTpoiicTBa yueOHBIX 3a71a4
[udpo-ananoroBeic U aHaIOro-nUGPOBHIC
npeoOpa3oBaTeIy. 10 4
Meroapl W CpeACTBa  aBTOMAaTH3ALMH
CXEMOTEXHUYECKOT0 MIPOEKTUPOBAHUS
JJIEKTPOHHBIX CXEM
KontponbHas padbora 4
[TpoMexxyroyHas arrecranus 3ayer
Bcero: 72 6 8 4 50

3.2. Copep:xanue 3aHATHH 10 BUIAM Y4eOHOU PadoThI

Tabmuma 3.2 — ConepkaHue TUCIUATITAHBI
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HaumenoBanue paszaena,
TEMBI JUCIATUIHHGI

ConeprxkaHue 3aHATUA

Cooepoicanue 1eKyuoHH020 Kypca

Paszngen 1. OcHOBHBIE MOHATHSA U MOAEIN
TEOPHUH NEKTPOMATHUTHOTO TTOJIS
OCHOBHBIE 3aKOHBI M  OIpEIeICHUI
TEOpUH SIEKTPUUECKUX LIeTICH,
TOIOJIOTUYECKHUE MAapaMeTPhl U METOJBI
pacdera 31eKTpUYECKUX Lenei

[TonsTHE 00 3MeKTpOoMarHuTHOM nosne. MHaTerpangbhble U quddepeHnnaIbHble
COOTHOIIICHHSI MEXK/1y OCHOBHBIMH BEJIMUMHAMH, XapAKTEPU3YIOIIUMH TIOJE.
Ionpa3zaenenue 31MeKTPOTEXHUUECKHX 3a/1a4 Ha IEITHbIE U N10JIEBHIE.
[TaccuBHble (pe3ucTop, MHAYKTHBHAS KaTyIIKa, KOHAEHCATOP) 3JIEMEHTHI
3JIEKTPUUECKOI LIETH, UX CBONCTBA M XapaKTepUCTHKH. CXeMBbl 3aMEIIECHHs
JNEKTPOTEXHUIECKUX YCTPOUCTB.

OcCHOBHBIE MOHATHSA U 0003HAUEHUS IIEKTPUUECKUX BEIUUUH U 3JIEMEHTOB
JIEKTPUYECKUX LieTiel. ICTOUHUKY U IPUEMHUKY 3JIEKTPUYECKON SHEPTUH.
AxtuBHbIe (ncTOUHUKK DJIC U TOKa) SIEMEHTHI AJIEKTPUIECKOM eI , UX
CBOICTBA M XapaKTEePUCTHKHU. B3anMHbIe npeoOpa3oBaHUs aKTUBHBIX
3JIEMEHTOB.

Tononornyeckue MOHATHS TEOPHH deKTprueckuX eneit. Kimaccupukanms
LIEeTIeH: JTMHEWHbIE U HEIMHEWHBIE, HEPa3BETBICHHBIC U Pa3BETBIICHHBIC C
OIJHUM M HECKOJBKMMH MCTOYHHKAMHU SHEPTUH, C COCPEAOTOUCHHBIMH U
pacrpeaeneHHbIMH TTapaMeTpaMH.

OCHOBHBIE IPUHIIMITBI, TEOPEMBI U 3aKOHBI JJIEKTPOTEXHUKHU. [IpuHImn
HETIPEPHIBHOCTH (3aMKHYTOCTH) JIEKTPHUIECKOT0 TOKA M MAaTHUTHOT'O MOTOKA.
3axonsl Oma u Kupxroda. [TpuHIMITE CyTIeprio3umu, KOMIICHCAIIHH ’
B3aMMHOCTH. Teopema 00 SKBUBaJICHTHOM aKTHBHOM JIBYXITOJIFOCHUKE.
Mertonbl aHanu3a U pacyera JUHENHBIX AIEKTPUUECKUX LENEH OCTOSIHHOTO
Toka. OOIIe PUHIINIIEI pacyeTa Herneld. Y MpomeHne CTPYKTYpPhI Ienei
METOZIOM IKBUBAJICHTHBIX TpeoOpazoBaHuil (TpaHchuUTyparmn). AHaIN3 1
pacyeTr Hepa3BETBICHHBIX IEKTPUUECKHX LIETIEH ¢ OAHUM W HECKOIBKUMHU
WCTOYHMKAMH SHEPTUH. AHAIN3 U pacuyeT Pa3BETBICHHBIX 3JIEKTPHYECKIX
LIENeH ¢ HECKOJIBKMMU UCTOYHUKAMU SHEPTHU IIyTEM IPUMEHEHUS 3aKOHOB
Kupxroda, MeTooB: KOHTYPHBIX TOKOB, Y3JIOBBIX HAIIPSDKEHHH,
SKBHBAJICHTHOTO aKTMBHOI'O JIBYXIONIOCHUKA.

Paznen 2. Ananm3 yCTaHOBHBILIETOCS

CriocoObI peACTaBICHUST Y TapaMeTphl CHHYCOMIATbHbBIX (QYHKINI.
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n/n

HaumenoBanue paszena,
TEMBI JUCIHUITIIIMHBI

Copnepxkanue 3aHATUS

peKruMa B HCIIAAX CHHYCOMIAJIBHOI'O
TOKa. MHOIOIIOIIOCHBIC e
TpeX(l)aSHBIe enu rnepeMeHHoro Toka

MrHOBeHHOE, cpefiHee 1 IeHCTBYIOIIee 3HAYCHHUSI CHHYCOUIATLHOTO TOKa
(HanpspKeHwus).

Cocrasnenue qudpepeHINaTBHBIX YpaBHEHUH U1 aHAIN3a LeTel ¢
TIOCIIEI0BATENIFHBIM U TIapajUIeNIbHBIM COSTUHEHHEM 3JIEMEHTOB U X
pemenue. AKTHBHOE, PEaKTHBHOE U ITOJTHOE CONPOTHBIICHHUS BETBH.
BekropHas muarpaMMa HarpsbKeHHI M TPEYTOJIbHUK CONPOTUBIICHNI BETBH.
@da3oBbIE COOTHOIIEHHS MEXKAY TOKOM U HanpspDKeHHEM. MOIIHOCTh B LETISIX
nepeMeHHoro Toka. Koaunment MomHocT (Cos@) 1 ero TeXHUKO-
9KOHOMHUYECKOE 3HAUCHHE.

KomnnekcHsli MeTo pacdeTa TMHEHHBIX LIENeil TepeMeHHOoro TOKa.
KoMmruiekcHble cxeMbl 3aMeIeHns 31eKTpuIecKux 1eneid. Kommiekcnoe
CONPOTHUBIICHNE M KOMIUIEKCHAs IIPOBOJMMOCTh BeTBH. KoMIiekcHas
MOIIIHOCTb ¥ OaJlaHC MOIIHOCTH B LIEMSX CHHYCOMJATBHOTO TOKA.
Pe3oHaHCHBIE SIBIEHHS B DJIEKTPHYECKUX 1IETISIX, YCIOBUS BOZHUKHOBEHHS,
MpakTHYeCcKoe 3HaueHne. YacToTHbIe CBOMCTBA IIeNel TepeMEeHHOro TOKa.
AHanu3 u pacuer Tpex(asHbIX Herneil MepeMeHHOro ToKa. DJIeMEHTHI
Tpexdazupix nenei. CrocoObsl U300pakeHus U coenuHeHus (a3 TpexdasHoro
WCTOYHUKA TIUTAHUS U TIPUEMHHUKOB SHEPTUH.

Tpex- 1 4eTIPEXIPOBOHBIE CXEMBI MUTAHKS TPUEMHHUKOB. COOTHOIIEHUS
MeXAY (a3HBIMU U JIMHEHHBIMU HANIPSDKEHUSIMU B CHMMETPHYHON CHCTEME
9JIC ucroyHuKa.

CoenyHeHuUs MPUEMHUKOB Tpex(a3HOoil e 3Be310i U TPEeyroIbHUKOM 1
0COOCHHOCTH MX pacyera Mpu CHMMETPUYHBIX 1 HECUMMETPHYHBIX HArpy3Kax.
HazHaueHne HEHTpaIbHOrO IPOBOJIA.

MormsocTs TpexdaszHoit nenu. KoadduimeHt MomHocTy.

Texunka 0€30MaCHOCTH NPH KCILTyaTalluy TpeX(Pa3HbIX YCTPOWUCTB

Pasnen 3. PacueT aneKTpuUUecKux Ienei
pu HEPUOJUUECKUX
HECHHYCOMIAJIbHBIX BO3/IEHCTBUAX
Pacuer nepexonHbIX MPOLECCOB B LETAX
BO BpeMeHHOii obiactu. Vcrnons3oBanue
npeobpa3zoBanus Jlamnmaca mig aHanmsa
ueneii. [lepenarounas GyHKIMs Henu

Ilepuonnyeckrue HECUHYCOUAAIBHBIE BO3JCUCTBUS U PA3JIOKEHUE UX B Pl
Oypre. OcobenHocTr pacuera kodd¢unneHToB psga dypbe NpH HATUUUH
CHUMMETpHH B (hOpMe CHUTHAIOB.

MaxkcuManbHble, CpeIHIE U JeUCTBYIOUTNE HAIPSIKEHUS (TOKH).

Amnanums IIPOCTEHUIINX YaCTOTHO-U30MPATEIbHBIX neneu
MOCIIEI0BATENbHOM (ITapajlIeIbHOM) BKJIIOUEHHH PEAKTUBHBIX JIEMEHTOB.
DNeKTpUYecKHe CXEeMbl U MPUHLMIBI pabOThl NPOCTEHIINX CIIIaXXKUBAIOMINX H
PE30HAHCHBIX YCTPOICTB.

MoOIIHOCTH B LIETSIX HECHHYCOUIATIBHOIO TOKA.

OcobenHoct paboThI Tpex(a3HbIX Heneil HECHHYCOUIAILHOTO TOKA.

[onaTHe 0 mepexomHBIX Mpoueccax; KOMMYTaIHs, COOCTBEHHbIE KOIeOaHUs
LENU W BBIHYXKIEHHBIH pexuMm. IlepexonqHble mpouecchl B IIEMSAX HMEPBOTO
HOpsiIKa TIPU BKJIFOYEHMH HCTOYHUKOB IOCTOSHHBIX CHI'HaloB. [lepexomHble
IIPOLIECCH B LIENHU, COAEpIKallel MHAYKTUBHBIA, EMKOCTHOW U PE3UCTUBHBIN
3JIEMEHTHI (KoJIeOaTeNbHbIN, allePHOANIECKIN U KPUTHYECKUH PEKUMBI).
3akonsl Kupxroga B oneparopHoii popme. OnepaTopHbie YpaBHEHHS U CXEMbI
3aMEILCHUS] JIEMEHTOB LETH. AHAU3 IEPEXOIHBIX MPOIECCOB B ILEMAX C
TIOMOLIBIO mpeoOpa3oBaHUsg Jlamnaca. HUcnonw3zoBanue TEOPEMBI
3ana3abIBaHuUs ISl TOTYYSHNS! H300paykeHNI CUTHATIOB.

Ilepenatounass (GyHKOMS [EMH W €€ CBA3b C HMITYJIbCHOM, MEPEXOMHOH M
YAaCTOTHBIMH XapaKTepHCTHKaMU mernd. CBs3b INepeNaTOYHBIX (YHKLIHH C
I depeHInaTbHPIMA YPABHEHUSAMH IIETTH M YaCTOTaMU €€ COOCTBEHHBIX
KoneOaHuH.

pu

Pasnen 4. Ananms u pacuer
SJIEKTPUYECKUX LENEH ¢ HETMHEHHBIMU
dJIEMEHTAMU

OCHOBHBIE 3aKOHBI W  OIpPEICICHUL
TEOPUH MATHHUTHBIX IIeNed. AHaIW3 H
pacdeT MarHUTHBIX IIETeH

BonbT-amnepHbie XapaKTEpUCTUKHA HETMHEWHBIX 3JIEMEHTOB. Y IPaBIIsiEeMbIe
HEITMHEHHBIE JIEMEHTBI.

AHanu3 ¥ pacyer 1enel MOCTOSIHHOTO TOKa ¢ HeTMHEHHBIMH 3JIEMEHTaMH ITPH
TIOCIIE0BATEIFHOM 1 NapauICIbHOM HX BKITFOUCHUH.

AHanu3 u pacyer Ienel mepeMeHHOr0 TOKa ¢ HENMMHEHHBIME JIEMEHTAMHU.
WHepunoHHbIe 1 OE3BIHEPIIMOHHBIC HETMHEHHBIE HJIEMEHTBHI.

Mertonp! pacdeTa HEMMHEWHBIX YIIEKTPUIECKUX LIenel ¢ mpuMeneHneM DBM.
OCHOBHBIE MarHUTHBIE BEJTMYMHBI M 3aKOHBI JJIEKTPOMArHUTHOT'O TTOJISL.
CBoiicTBa M XapaKTepUCTHKH (EPPOMArHUTHBIX MaTepHaloB. MarHWTHbIC
LIENH TMOCTOSHHBIX MATrHUTHBIX MOTOKOB. I[IpMMeHeHHe 3aKOHa MOTHOIO TOKa
JUIl aHaJiM3a M pacyera MAarHUTHOM 1miermd 0e3 BO3JYIIHOTO 3a30pa B
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HaumenoBanue paszena,

Copnepxkanue 3aHATUS

XapaKTePUCTUKH  MOJYIPOBOJHUKOBBIX
pudopoB

n/m TEMBI JUCIHUITIIIMHBI
MarHUTOIIPOBO/IE ¥ C BO3MYLIHBIM 3a30poM. CXeMBbl 3aMeIleHNs] MarHUTHBIX
neneil. 3akoH Oma u 3akoHbl Kupxroga s MarHUTHBIX Ienen.
5. Paznen 5. DOnexrpuueckne muermu c | [lonsrue o memsix ¢ pacnpeneneHHbIME apameTpamu. [uddepennuanbabie
pacIipesielleHHBIMA ~ [IapaMeTpaMH U | ypaBHEHHMs JIMHUU C paclpelielIeHHbIMU NapaMmeTpamMu. Pemenue ypaBHeHUs
TIepex OJIHBIE TIPOIECCHI B HUX UK. BonHoBoe conporusienne. OnpenesieHne HapsDKEHHs U TOKa B
DNeKTpUYecKUue U3MEPEHUsSI U IPHOOPHI | JIF000 TOYKE JIMHHH.
DNeKTpUYEeCKUE MaIIUHBI [Maparomme u orpakeHHbIe BOMHBL. Da3oBast CKOpOCTh. JIMHUS 6€3 NCKaKeHUH.
CornacoBaHHast Harpy3ka. BxogHoe conpoTHBIIeHHE HATPY)KEHHOH JIMHUU.
Crostane BOJTHBI B JIMHUM 0€3 MoTepb. berymue, cTosiuue U cMEIaHHbIEe BOJIHBI
B JTMHUH Oe3 moTeph. IlenmHas cxema.
[Mapatomme 1 oTpakeHHBIE BOJHBI HA JIMHUH. JJIEKTPOMArHUTHBIE MPOLECCHI
NpY JBIDKEHUH TIPSIMOYTOJILHOM BOJHBI 1O JUHUHM. CXeMa 3aMeIIeH s JINHUH.
[TepexoaHble TpoIecchl IPH BKIIOUEHNUH JTMHUH. JIMHUS 3a1epKKH.
6. Pazgen 6.  ®usuueckue  ocHOBbI | COCTOSIHMSI  DJIGKTpOHA B aTOMe, CBS3M aTOMOB B KpHCTajUiax,
AJIEKTPOHHUKH KpHCTaJTnueckas peierka. GOHOHBI. DHEPreTuuecKre yYpOBHHU AJIEKTPOHA B
CxeMbl 3aMelleHHs, IapaMeTpbl W | M30JMpoBaHHOM aroMme. (OOOOLIECTBIEHHE HJIEKTPOHOB B  KPHUCTAILIE.

BonHoBast (yHKIMS DdIeKTpoHa B KpUCTae. J[BWkeHHE »JIIEKTpOHA B
KpHCTaJe MoJ AeHCTBUEM BHEIIHEH CHIIBL.

3anonHeHne 30H 3JEKTPOHAMM U JIeNIeHHe Tell Ha METaJulbl, JUAIEKTPUKH U
nonynpoBogHuKU. CoOCTBEeHHBbIE MONYNPOBOAHHUKH. [loHSTHE O JBIpKax.
JlokanbHbIE YpOBHH B 3alpelICHHON 30He. IIpuMecHbIe NOIYIPOBOAHUKHY.
I'eneparys 31eKTpOHHO-ABIPOUHBIX Map. TeruoBas reHepanusa. KoHueHTpamnus
HOCHTENlel 3apsiaa B COOCTBEHHOM THONYNPOBOAHUKE. YpoBeHb Depmu.
ITonoxenue ypoBaa depMu 1 KOHIIEHTpaLUs CBOOOJHBIX HOCHUTENEH 3apsaa B

COOCTBEHHBIX MNONYyNpoBoAHMKAax. KoHIEHTparuss HoOcUTened 3apsga U
nonoxeHue ypoBHS @DepMH B TPUMECHBIX MOIyNpoBogHUKax. [lomeBas
reHepanus HocuTenell 3apsiga.  ['eHepanuss HocuTened 3apsiga  1Opu

coynapenusx. [Iporeccbl pekoMOMHAIMKM HOCHTENEH 3apsga. Bpems >ku3Hu
HOCHUTEIIEH.

SBnenus mepeHoca 3apsinoB. [Jlpeid 3apsgoB B DIIEKTPUYECKOM  IIONIE.
Huddy3us HOcHTenei 3apsiga B MONYNPOBOAHUKAX. [IOHsATHE MOABMKHOCTH
HOCHTeJIEH 3apsa U ee 3aBUCHUMOCTb OT TeMIIEpaTypbl. DIEKTPOIPOBOJHOCTh
HOJIYTIPOBOJHUKOB.

PaBHOBecHbIC M HepaBHOBECHbIE HocuTenu 3apsina. Keasumyposuu ®Pepmu.
Hpeiid u nuddy3us HepaBHOBECHBIX HOCUTENEH. Y paBHEHUST HENPEPHIBHOCTH.
ITonsiTue snexktpudeckoro mnepexona. llepexon Meramn — MHOMYHpPOBOAHHUK.
Bomer — ammepnas xapakrepuctuka (BAX) mepexoma. Ilepexon mexnmy
HNOJIYNIPOBOAHMKAMH N W P TunoB. IloHATHE CHMMETPUYHOTO H
HECUMMETPUYHOTO Iepexosa. P-N mepexo] B PaBHOBECHOM COCTOSHHHU. P-N
Mepexof, CMEIICHHBIH B NPSMOM HAIpaBJICHUH, KOHIEHTPAIMd HOCHUTEIEeH
3apsnoB, BAX mepexona, CMEIEHHOTO B NIPSIMOM HallpaBIeHUU. P-N mepexof,
CMEIIECHHBIH B OOpaTHOM HAIpaBIICHWH, KOHIIEHTPAIMU HOCHUTENEH 3apsioB,
BAX mepexoma, CMEHmIEHHOTO B OOpaTHOM HampaBieHHH. VIMITyIbCHBIE U
BBICOKOYACTOTHBIE CBOWCTBa P-N mepexoma. Emxoctu p-n mepexoma. [Ipoboit
p-n mepexona.

[TomynpoBogHUKOBBIE IUOABL. MaJIOMOIIHBIE BBIIPSIMUTENBHBIE  THOIBI.
puamn peticteust, BAX. VMimmynscHbIE OHOABI, CTaOMIUTPOHBI, BapUKAIIBL.
puamun  neiictBus, BAX u mapamerpel. TyHHenbHBIE W JaBHHHO —
nposneTHsle 1uoapl. [ToHATHE 0 cxeMaX 3aMemIeHUsI IEKTPOHHBIX MPUOOPOB.
Cxema 3aMelIeHns OTyIPOBOJHUKOBOTO Anoaa. KoMMyTarmoHHbIe IOTEPH B
Jo/1ax.

BuronspHeiit TpaH3uCTOpP. Y cTporicTBO. OCHOBHBIE MPOLIECCH MTPOUCXOISIINE
B TpaH3ucTOpe (TPUHOWI AEHCTBHA). DPGEKT MOMYISAIUH TOJIIHUHBI 0a3bl
(adpdext Dpmm). Cxembl BKITFOUEHHUST OUTIOISIPHOTO TpaH3ucTOpa. CTaTHUecKue
XapaKTEePUCTHKH OHWITOISIPHOTO TPaH3UCTOpa B cxeme ¢ oOmieit 6azoit (OB).
Mogenms DJ06epca — Momra. Cratndyeckue MmapaMmeTpbl  OHITOISPHOTO
TpaH3UCTOpA.

IloneBoif TpaH3UCTOp C YHOPABIAOIMM P-N  HEPEXOAOM. Y CTPOMCTBO.
[Mpuanun neictBusa. CxeMbl BKIIOYEHHS MOJIEBOTO TpaH3nucTopa. CTaTHdecKue
XapaKTEPUCTUKHU TIOJICBOTO TPAH3MCTOpPA C YNPABISIIONIMM P-N IEpPEeX0oM.
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n/n

HaumenoBanue paszena,
TEMBI JUCIHUITIIIMHBI

Copnepxkanue 3aHATUS

YacrorHele cBoiicTBa. CxeMBbl 3aMEIIEHHs M IapaMeTpsl TPAH3HUCTOpA.
Pa3sHOBUIHOCTY MONEBBIX TPAH3UCTOPOB C YIPABISAIOIIUM P-N MEPEXOIOM.
IToneBo¥ TpaH3UCTOp ¢ wW30NMMPOBaHHBIM 3aTtBopoM (MJII-Tpan3ucrop).
YerpoiictBo, knaccudukanus. [puammn peiictBus. OCOOEHHOCTH MPOTEKAHUS
¢msmueckux  mpomeccoB.  CTaTMueckne — XapaKTEpUCTHKH  ITOJIEBBIX
TPaH3UCTOPOB C MHAYIMPOBAHHBIM M CO BCTPOEHHBIM  KaHaJaMHU.
OKBHUBAJIEHTHBIE CXEMBI 3aMEIlIEeHHs], TapaMeTphl TPAaH3UCTOPOB.

KitoueBoit pexxum paboThl TOJNEBBIX TPAH3UCTOPOB C  HM30JIMPOBAHHBIM
3aTBOpoM. [lepexonHble XapaKTEpUCTHKH TOJIEBBIX TPAH3UCTOPOB IpU pabote
B KIIFOYEBOM pPEXUME.

Tupuctopsl. JlnogHbelii THPHCTOp (IXMHHUCTOP). YCTPOKHCTBO, INPHHIIMII
JEUCTBUS, BOJIBT — aMmIepHas XapaKTepUCTHKA. TPHOAHBIM THUPHUCTOP
(TpuHHCTOpP). YCTPOMCTBO, MPUHIMI JEHCTBHS, OCOOCHHOCTH OTIHPAHUS IO
YIPaBISIOLIEMY 3JEKTPOAY. Bonst amnepHas XapaKTepUCTHKa
CHJIOBOT OTPUHHCTOpA.

Pazgen 7. AmHasoroBasi CXeMOTEXHUKA.
YceunurenbHble KacKaabl IEPEMEHHOTO U
MOCTOSTHHOrO0 TOKa. OOpaTHBIC CBSI3U B
YCUJINTENAX AHAJOrOBasICXEMOTEXHUKA.
Ucrounuku BTOPHUYHOT'O
3JIEKTPOIIUTAHUS. DTanoHHbIE
HCTOYHUKH

Krnaccudukanms 1 OCHOBHBIE XapaKTEPUCTUKH ycUIIUTeNed. AHaiau3 paboTsl
OJTHOKACKaJHBIX  ycwiuTeded: Kod(pQuIMEeHT yCHIeHus, aMIUIUTYIHO-
YaCTOTHBIE  XapaKTEPUCTUKH. Pexxumbl  paboTel W TeMmImeparypHas
crabmin3anus.

IloHATHE O MHOIOKACKAaJHBIX YCUJIMTENAX. YCHIMTENN MOIIHOCTU. IloHsATue
00 U30upaTenbHBIX YCHIUTENSX.

Ycunurenu nocrosiHHOro Toka. Jlpeid nyns. JuddepenimanbHbie Kackapl.
OOpaTHbI€ CBS3M B yCHIINTENSAX, UX BIMSHUE HA TApaMETPHl U XapaKTEePUCTUKH
YCUITUTEIS.

HOHprOBOHHHKOBLIe BBITIPAMUTECIIN: KHaCCI/I(bI/IKaHI/IH, OCHOBHBIC IMapaMETPhIL.
DJIeKTpUYECKHe CXeMbI U TIPUHIMIT paOOThI BBIPSMUTEIIS.

OrekTpudeckre GUIBTPEI.

Crabunn3aTopbl HAIPSDKEHUS M TOKa. BHEIHNE XapaKTepUCTHKH.

Paznen 8. AmanoroBas cXeMOTEXHHKA.
OmnepanyoHHbIe u perarornme
YCUIIUTENHN, aKTHBHBIE GUIBTPH,
KOMITapaTOpBI

AmHanorosbsle M IU(POBBIE IIEKTPOHHBIE
KITFOUU

[udposass  cxemorexHuka. ba3zoBble
3JIEMEHTHI HHTETPaJIbHBIX CXeM.
TumnoBble KOMOUHAIIMOHHBIE CXEMbI

CxeMmpl, CBOMCTBA U ITPUMEHEHHE oneparioHHbIX yeunurenei (OY).
Juddepenuupyromiye ycuanTelu, CyMMaTopbl © HHTErpaTopbl Ha 6aze OY
Ycunurenyu nepeMeHHoro Toka. M3MepurenbHble yCHIUTENH.

AKTHBHBIC QHUIBTPBI.

AmnHanoropsie KoMnapaTopsl. OrpaHUYNTEIH.

I'enepatopsl.

AHaI0roBble IEPEMHOXHUTENN CUTHAJIOB.

JlorapuMU4ecKre yCHUIUTEIH.

[TpuHIMIBI TOCTPOESHUS JIOTHIECKHX 3JIeMEHTOB. OCHOBHBIE 3JIEKTPHYECKUE
HapaMeTphl ¥ AKCILTyaTallHOHHBIE XaPAKTEPUCTUKH JIOTHYECKUX MUKPOCXEM.
PasHoBUIHOCTH NMOrHYecKHX HHTErpanbHBIX MukpocxeM: TTJL, DCJI, KMOII.
[lepcniekTHBHBIE THITBI IOTHYECKUX MUKPOCXEM.

OCHOBBI CHHTE32 KOMOMHAIIMOHHBIX cxeM. KomoBeie nmpeobpa3oBateny.
Mudpatops! u nemudpatopsl. Jlormueckne KOMMYTaTOPHI (MYJTbTHILIEKCOPHI
U e MyIbTUTIIEKCOpBI). CyMMaTopbl. CXeMBI YCKOPEHHOTO TepeHoca.
JIBOMUYHBIE KOMIIAPATOPBI.

MuHEME3anus JTOTHYeCKUX (QYHKOUH, CHHTe3 KOMOMHAIMOHHBIX HHU(POBBIX
YCTPOMCTB.

Pazgen 9. TTocienoBaTeabHOCTHBIE
uudpoBsie ycTpoiicTBa
[udpo-ananorossie u
IU(POBBIE TPEOOPA30BATEIH.
Metonsl M cpencTBa aBTOMATH3aILHU
CXEMOTEXHHYECKOTO0  IPOSKTHUPOBAHUS
SIIEKTPOHHBIX CXEM

aHaJIoro-

OJeMeHTHI ONEPaTUBHON NaMATH-TPUITEPbl. ACHHXPOHHBIEC M CHHXPOHHBIE
RS-tpurrepst. D-tpurrepst u T-Tpurrepsl.

JIBOMYHBIE ¥ TBOMYHO-IECATUYHBIE CIETUUKH.
Peructps! mamsTu 1 caBura.

Hudpossie aBToMaTel. ABTOMatel Mwumm u Mypa.
aBTOMATOB

Knaccudukamms cmocobos ALl - ILAIl mpeobpa3oBaHmii;
MIPEM3MOHHBIMY PE3UCTHBHBIMU MaTPHLIAMH.

ALIl 1mKIMYecKoro paBHOMEPHOTO M ITOPA3pPSAHOTO ypPaBHOBEIIMBAHMS.
Crnensmiee ypasHoBemuBaHue. ALl qTBOWHOrO HHTETPHP OBaHHUS.

OcCHOBHBIE 3aJaull aBTOMATH3AIMH CXEMOTEXHHYECKOTO IPOSKTHPOBAHMS
JJIEKTPOHHBIX CXEM.

MaremaTndeckre MOJIETH aHAJIOTOBBIX M IU(POBBIX 3JIEMEHTOB 3JIEKTPOHHBIX
CXEM.

CunaTe3 1H(POBBIX

OAIT ¢
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HOCTpOCHI/Ie MaTEMaTHYCCKUX MOZ[GHeﬁ QJICKTPOHHBIX CXEM IO CTPYKTYPHBIM
Y NPUHIUITUATIBHBIM CXEMaM.
MaremaTuueckue MCTOAbI, TMPUMCHACMBIC NPU PCIICHUU 3aJa4 aHaJIn3a H
CHHTC3a 3JICKTPOHHBIX CXCM.

Coodeporcanue npaxmuieckux 3aHAmu

Pasznmen 1. OcHOBHBIE MOHATHSA U MOJAEIU
TEOPHUH JIEKTPOMATHUTHOTO TTOJIS
OCHOBHBIE 3aKOHBI M  OINpPEICICHUI
TEOpUH ANMEKTPHYCCKHUX LIETIEH,
TOIOJIOTUYECCKHUE MApPaMETPhl U METOJBI
pacdeTa 3JIeKTPHYCSCKUX TeTei

1. AxtuBHble (uctounnku JJC 1 ToKa) 371€MEHTHI 3JIEKTPUIECKOHN LENH, UX
CBOICTBA M XapaKTEepUCTHKH. B3anMHbIe MpeoOpa3oBaHus aKTHBHBIX
3JIEMEHTOB.

2. Meronpl aHanM3a v pacuera JIMHEHHBIX 3JIEKTPUUECKHX LeTei
MOCTOSTHHOTO ToKa. OOIIHe NPUHIUIIB pacyeTa Iereil. Y mpoieHue
CTPYKTYPHI LETIel METOIOM AKBUBAJICHTHBIX NPEe00pa3oBaHMA
(TpaHCdurypanyn). AHaIU3 U pacueT Hepa3BETBICHHBIX AJIEKTPHIECKUX
ernen ¢ OTHUM M HECKOJIbKUMM UCTOYHUKAMU SHEPTUH. AHAJIN3 U pacyer
Pa3BETBIIEHHBIX NIEKTPUYECKUX LIENeH ¢ HECKOIBKUMHU UCTOUHUKAMU SHEPTUU
MyTeM NpUMEHeHHs 3akoHOB Kupxroda, MeTo1oB: KOHTYPHBIX TOKOB,
Y3JIOBBIX HallPsDKEHUHN, SKBUBAJIGHTHOIO AKTUBHOI'O IBYXITOJTIOCHHKA.

Pazmen 2. AHanmu3 ycTaHOBUBLIErocs
peKMMa B IEMSX CHHYCOHJIAIILHOTO
TOKa. MHOTOIOTIOCHBIE LIEH
TpexdazHble nenu nepeMeHHoro ToKa

1. Crioco0bl mpencTaBieHns M apaMeTpbl CHHYCOUTANIBHBIX (DYHKIUH.
MrHoBeHHOE, cpeliHee U AeHCTBYIOIIee 3HAUeHUS] CHHYCOUIaIbHOTO TOKA
(HanpspKeHwus).

2. Cocrasienue audQepeHInanbHbIX YpaBHEHHI JJIs aHau3a Lerneil ¢
MOCJIEI0BATENIEHBIM U MapalIeIbHBIM COSAMHEHUEM 3JIEMEHTOB U UX
pemcHue. AKTI/IBHOC, PCaKTUBHOEC 1 TTOJTHOE COMMPOTUBJICHUSA BETBU.
BekropHas quarpamma HanpsKEHUM U TPEYTOJIbHUK COIPOTUBIIEHUN BETBU.
da30BbIC COOTHOIICHUS MCXKY TOKOM U HAIIPSAKCHUEM. MOIL[HOCTI) B LICIIAX
nepeMeHHoro Toka. KoaddunmeHt MomHocT (Cos@) U ero TeXHUKO-
SKOHOMHYECKOE 3HAUECHHE.

3. KomrekcHblit MeTos pacuera JIMHEHHBIX 1Ienel IepeMEeHHOr0 TOKa.
KoMIutekcHble cXeMbl 3aMelleHus] 3IeKTpuueckux nernei. KommiekcHoe
COIPOTHUBJICHNE U KOMIUIEKCHAs TIPOBOJUMOCTh BeTBH. KoMIuiekcHas
MOIIIHOCTb U OajlaHC MOIIHOCTH B LIEMAX CHHYCOHJAIbHOTO TOKA.

4. CoenuHEeHUsI IPUEMHHUKOB Tpex(ha3HO! LeNHu 3Be3J0H 1 TPEYTrOIbHUKOM H
0COOEHHOCTH MX pacyera pU CUMMETPUYHBIX U HECUMMETPHYHBIX Harpy3Kax.
Haznauenue HeHTpanbHOro NpoOBOJA.

5. Mourocts Tpexdaznoii nenu. KoappuimeHT MOIHoCTH.

Pazpen 3. Pacuer snexTpuueckux memnen
pu MIEPUOINIECKIX
HECHHYCOHMIAJIbHBIX BO3AEHCTBHAX
Pacuer nepexomHbIX MPOIECCOB B LETAX
BO BpeMeHHO# obiactu. Vcmons3oBanue
npeobpazoBanus Jlammaca Juis aHanumsa
ueneii. [lepenarounas GpyHKIMS HEeH

1. TlonsTHe 0 MepPeXOHBIX MpPOLEccaX; KOMMYTAIHsA, COOCTBEHHBIE KoneOaHus
LEMd W BBIHYXKIEHHBIH pexuM. IlepexongHele mpouecchl B LEMAX IEPBOTO
HOpsiIKa TIPU BKJIFOYEHUH HCTOYHUKOB IOCTOSHHBIX CHIHaloB. [lepexomHbie
IIPOLIECCH] B LIENH, COAEPKALIEN MHIYKTUBHBIA, EMKOCTHOW U PE3UCTUBHBIN
3JIEMEHTHI (KoJIeOaTeNbHbIN, allePHOANIECKIN U KPUTHIECKUN PEKUMBI).

2. Epuununple cryneHdaTas M HMIydbcHas (QyHKuuu. IlepexonmHas wu
UMITyJbCHAsl XapaKTepUCTHKU 1enu. OmnpeneneHue peaknud Lenu Mpu
BO3/ICIICTBUM CHTHAJIOB MPOM3BOJILHON (OPMBI: HHTETpaIbl HAJIOKEHUS C
HCTIONH30BaHNEM TIEPEXOTHOM M IMITYIIbCHOM XapakTepucTuk nenu (Muarerpan
Hioamens). (CamocTosTENbHOE H3yIEHNUE)

3. Tlepenarounast GpyHKIUS LENHA U €€ CBA3b C MMITYILCHOM, MEPEXOIHON U
YAaCTOTHBIMH XapaKTePUCTUKaMU Lermd. CBsA3b IepenaTOuYHBIX (YHKLIHMH C
muddepeHInaTbHPIMA YPABHEHUSAMH IIETTH M YaCTOTaMU €€ COOCTBEHHBIX
KoneOaHuH.

Pasmen 5. Omnekrpudeckne menmd c
pacupelelieHHBIMH ~ HapaMeTpaMH |
NIepeXOHbIE POLIECCH B HUX
DNeKTpUYECKUE U3MEPEHHUS U IIPHOOPHI
DJeKTpUYECKHEe MaITHHBI

1. TToraTue o HemsIX ¢ pachpeneneHHpIME mapamerpaMu. JuddepeHnmansHpie
YpaBHEHMS JIMHUM C pacHpeneseHHbIMU NapaMerpaMu. PemieHne ypaBHEHHS
muHuK. BomHOBoe comporuBieHue. OmnpeneneHHe HANPSDKEHHS M TOKA B
000 TOUKE JIMHIH.

2. Tlamatomie u oOTpakeHHBIE BONHBL a3oBas ckopocTh. JlmHUS 06e3
nckaxkennit.  CormacoBaHHas ~ Harpy3ka.  BXomHOe — CONpOTHBICHHE
HarpykeHHoW mnuHMH. CTOsMe BOJNHBI B JIMHWM 0e3 moTepb. berymmwe,
CTOSIYHE M CMEIIaHHbIE BOJHBI B JIMHUH 0e3 moTepb. LlemHas cxema.

3. Tlapatomme © OTpakKEHHbIE BOJHBI HA JIMHUHM. OJEKTPOMArHUTHBIC
MPOLIECCHl TPH  JABWKEHWH MPAMOYrONbHOH BONMHBI To JjuHHK. Cxema
3aMeleHus: TMHUH. [lepexoqHple Tporeccs MpH BKITIOYCHUH JIMHWUM. JInHNA
3aJICPXKKH.
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4. TpancpopmaTtopel. Dusmxa
XapaKTEePUCTUKH, IPUMEHEHHE.

5. ACHHXpPOHHBIE JNIEKTpHYECKHE MamMHbBl. DU3uKa MPOUCXOMSIMX BHYTPH
MIPOLIECCOB, XapaKTEPUCTUKH, IPUMEHEHNE

6. CunxpoHHble MammHbl. Du3nMKa NPOUCXOAAMIMX BHYTPH IIPOLECCOB,
XapaKTEePUCTUKH, IPUMEHEHHE.

7. MammmHbl MOCTOSIHHOTO TOKa. PU3MKa MPOHUCXOJSIINX BHYTPH IPOIECCOB,
XapaKTEPUCTUKH, MPUMEHEHHE.

MPOUCXOAIUX BHYTPH  IIPOLECCOB,

Pasmen 7. AnamoroBass CXEMOTEXHHKA.
Y cumuTeabHbIe KaCKaIbl IIEPEMEHHOT'0 U
MMOCTOSTHHOrO0 TOKa. OOpaTHBIC CBS3U B
YCHJINTENIAX AHAJIOroBasCXeMOTEXHHUKA.
Ucrounuku BTOPHUYHOT'O
3JIEKTPOITUTAHUS. DTajJ0HHbIE
UCTOYHUKHU

1. TlomynmpoBOTHHMKOBBIE IHOABI. MajOMOIIHBIE BBHITPSIMUTENBHBIE THOJIBI.
Ipuaun pevicteust, BAX. MmybCHBIC THOABI, CTAOMIUTPOHBI, BaPHUKAIIBL.
IMpunnun  peiictBuss, BAX u  mapamerpsl. CxeMa  3aMelleHUs
TIOJIYTIPOBOAHUKOBOr0 ronia. KoMMyTannoHHbIe TOTEPH B HOIAX.

2. bunonspueiit TpanzucTop. CXxeMbl BKIIOYEHHS OHMITOISPHOTO TPAaH3UCTOPA.
CraTtnyeckne XapaKTepUCTHKU OHMITOJSPHOIO TPAaH3UCTOpa B cXeMe ¢ oOIei
6azori  (OB). Mogens D0Oepca Momna. CraTHyeckde MapameTphl
OunonspHoro TpaH3ucropa. JlMHaMUuYecKWe TapaMeTpbl M YacTOTHBIE
CBOICTBa OHMITOJISIPHOTO TPaH3MCTOPa. 3aBUCUMOCTh MApaMETPOB TPaH3UCTOPa
oT pexuMa u  Temmeparypel.  [lapamerpsl  TpaH3ucTOpa  Kak
yetpipexnoirocHuka  (h-mapameTpbr).  XapakTepucTHKM ¥ TapaMeTpel
TpaH3ucropa B cxeme O0.

3. TloneBoli TpaH3UCTOpP C YNPABISIOMIUM P-N TMEpexofoM. Y CTPOHCTBO.
[Tpunnun aeiictBust. CxeMbl BKIIOUEHHS MTOJIEBOT0 TpaH3uctopa. CTaTHuecKkue
XapaKTePUCTUKHU TIOJIEBOrO TPAH3UCTOpPA C YIPABISIONMM P-N MEPEXO0M.
YacrorHble cBoiicTBa. CXeMbl 3aMellleHWs] W TMapaMeTpbl TPaH3UCTOpA.
Pa3HOBHHOCTH MOJIEBBIX TPAH3UCTOPOB C YIPABISIOMIMM P-N HEPEXOIOM.

4. TloneBoW TPaH3UCTOP C W30JUPOBaHHBIM 3aTBOpoM (MJII-Tpan3ucrop).
VYcrpoticTro, knaccubukarms. [Ipuniun nefictBus. OCOOCHHOCTH MPOTEKAHHUS
¢usnueckux  mpomeccoB.  CraTuueckne — XapaKTEpUCTHKH  IOJIEBBIX
TPaH3UCTOPOB C MHAYIMPOBAHHBIM M CO BCTPOCHHBIM  KaHAJaMHU.
OKBHUBAJICHTHBIE CXEMBI 3aMEIICHHS, TapaMeTPhl TPAH3UCTOPOB.

KiroueBoit pexxuM pabOThl TOJEBBIX TPAH3UCTOPOB C  HM30JUPOBAHHBIM
3aTBOpoM. IlepexonHple XapaKTepUCTUKH MOJIEBBIX TPAH3UCTOPOB MpHU pabore
B KIIFOYEBOM pPEKHME.

5. Ananu3 pa®oThl OJHOKACKAJHBIX YCUIIUTENeW: KOIPQPUIHMEHT YCUIICHHS,
aMIUTUTYIHO-YaCTOTHBIE XapaKTePUCTUKH. PeXuMbl paboThI U TeMIiepaTypHas
cTadoMIM3aIus.

6. [ToHsATHE 0O MHOTOKACKA/IHBIX YCHITUTENSAX. Y CHIINTEIH MOIIHOCTH.

7. Ycunurenu nocrossHHOro Toka. Jpeiid Hymst. Auddepenuuanbabie
KacKaJpl.

8. OOpaTHbIe CBSI3M B YCUJIUTENSX, UX BIMSHHUE HA TIAPAMETPHI U
XapaKTEePUCTUKU YCUIIUTEIIS.

9. [MonynpoBOAHMKOBBIC BBIIPSMHUTEIH: KIIaCCU(UKAIHs, OCHOBHBIC
TapaMeTphl. DJICKTPUUECKUE CXEMBI U IPUHIUI paOOTHI BHITTPSIMHUTEIIS.

10. DnekTpuueckue GUIBTPHIL.

11. CraGmnm3aTophl HAPSDKEHUS M TOKA. BHENTHHE XapaKTEepUCTHKH.

Cooepoicanue 1a60pamopHvix 3aHAM

uu

Pasnmen 1. OcHOBHBIE ITOHATHA U MOJEIN
TEOPHUH AJIEKTPOMATHUTHOTO TIOJIS
OCHOBHBIE 3aKOHBI W  OINpPEISICHUI
TEOpUH AIEKTPHYECKIX LEenek,
TOIIOJIOTHUYECKHAE TAPAMETPEl U METOJBI
pacyera 31EeKTpUYECKUX Lienei

JladopaTopHas padora Nel. MeTtoabl pacyeTra dICKTPHYECKHX Lene
MOCTOSIHHOT O TOKA

Ilenv paGomovl: 3HAKOMCMGO C UOCWIbHLIMU U  PealbHbIMU
UCMOYHUKAMU, IKCHEPUMEHMATbHAA NPOGEPKA OCHOBHBIX COOMHOUIEHUT 8
Uenax HOCMOAHHOZ0 MOKd, 4 MmAKyce Memoooé pacuema ueneil Ha
HOCMOAHHOM MOKe.

Tpebdyemca:

1. HccnemoBates paboTy WACANBHBIX M PEANBHBIX HCTOYHHUKOB TOKA H
O/1C npu m3MEeHEHHN HArPY3KU.

2. DKCHeprMEHTAlIbHO TPOBEPUTH BhIMOJIHEHHE 3akoHOB Kupxrodda B
AIEKTPIUYECKUX TIETIAX MMOCTOSHHOTO TOKA.

3. DKClepuMEHTaJbHO TMPOBEPHUTH AHANN3 DIIEKTPUYECKOH IEIH
TTOCTOSTHHOTO TOKA, BBITIOIHEHHBIA METOOM Y3JIOBBIX IIOTCHIIAAIOB.

4. OpopMuUTH U 3aIUTHTH OTYET O padoTe.
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TIepEX OIHBIE TIPOIECCHI B HUX
DJIeKTpUYECKHE H3MEPEHHS U TPHOOPHI
DJIeKTPUYECKHE MAIITHBI

/11 TEMBI JUCLUIIIINHEI

2. Pazgen 2. Ananu3 ycCTaHOBUBLIETOCS JladopaTopHas paoora Ne2. WccienoBanme JHHEHHBIX Ienei
pekuMa B IEMAX CHHYCOHJAIBHOTO | CHHYCOMJAJBHOIO TOKa. PacueT neneii nepeMeHHOro ToKa
TOKa. MHOT'OITOJTIOCHBIE [ETTH Llenv pabomvl: uccnedoganue 31eKMPULECKUX NPOUECCOE 6 NACCUGHBIX
TpexcazHble nenu nepeMeHHoro ToKa IeMEeHmax Ha HEePeMEeHHOM MmMOKe, IKCHEPUMEHMAIbHAA RPO6epKa

OCHOGHBIX COOMHOUEHUI] 6 UENAX NEPEMEHHO20 MOKA.

Tpeodyemca:

1. HccrenoBaTh 3JIEKTPOMAarHUTHBIE MPOIECCHl Ha NMEPEMEHHOM TOKE B
CONPOTHUBIICHUH, KOHIEHCATOPE U KATYIIKE HHIYKTHBHOCTH.

2. DKCIepUMEHTAIBHO MPOBEPHUTH BBIOJIHEHHE 3akoHOB Oma u
Kupxrodda B anmexkTpuueckux Lensx nepeMeHHOro TOKa.

3. DOKCIepUMEHTaJIbHO TPOBEPUTH aAHAIM3 DIIEKTPUYECKOW IIeTH
MIEPEMEHHOT0 TOKA, BHIMOJIHEHHBI METOZOM Y3JIOBBIX IIOTCHIIHAIIOB.

4. OdopMuUTh U 3aLIUTHTH OTYET 110 paboTe.

JlaGopaTopHasi padoTa Ne3. OCHOBHbIE COOTHOIICHNS B Tpex¢asHbIX
Hensx NepeMeHHoro ToKa

Llenvs padomwr: uccnedoeanue 31eKMPOMAZHUNIHBIX NPOUECCOE 6
CUMMEMPUYHBIX U HECUMMEMPUUHBIX MPEXPAZHBIX YeNAX NPU PASTULHOM
coeouneHuu 00MOMOK 2eHePamopa u Hazpy3Ku.

Tpedyemca:

1. HccnenoBath 31eKTpOMarHUTHBIE MPOLECCHl B TpeX(a3HOW Ienu Npu
CUMMCTPUYHBIX M HCCHUMMETPUYHBIX PEKHMAX 10 CXEME€ 3BE€3/1a-3BE€3/la C
HYJICBBIM IIPOBOJAOM.

2. UccnenoBarh 3IIEKTPOMarHUTHBIE MPOIECCHl B TpeX(a3HOW Lenu Npu
CUMMETPUYHBIX M HECUMMETPHUYHBIX PEKUMax 0 CXeMe 3Be3fa-3Be3fia 0e3
HYJIEBOT'O TIPOBOJIA.

3. UccrnenoBark aiieKTpOMarHUTHBIE MPOIECCHl B TpeX(a3HOW Lenu Npu
CUMMETPHUYHBIX 1 HECUMMETPHUYHBIX PEKUMAX IO CXEME TPEYT'OJIbHUK-3BE31a.

4. VccnenoBath 371€KTPOMAarHUTHBIE MPOLECCHl B Tpex(ha3HOH Lenu IpH
CUMMETPHYHBIX 1 HECUMMETPHUYHBIX PEXXKUMAX 110 CXEME 3B€3/a-TPEYrOIbHUK.

5. HccnenoBath 31E€KTPOMAarHUTHBIE MPOLECCH B Tpex(ha3HOH Lenu NpH
CUMMETPUYHBIX U HECUMMETPUUYHBIX pEKHMax II0 CXEME TPEyroJbHHUK-
TPEyroJIbHUK

6. OhopMUTH M 3aIIUTUTH OTHYET MO padoTe.

3. Paznen 3. Pacuer anekTpuyeckux nenen JlaGopaTopHasi _padora Ned. AHaiau3 W 3KCIEepUMeHTAaJTbHOe
pu NEPUOAMYECKUX | HCCIel0BAHUE IEePeXOIHbIX MPOLECCOB B JHHEHHBIX 3JeKTPHYeCKHX
HECHHYCOUIAJIbHBIX BO3AEHCTBHAX Hensix
Pacuer nepexomHbIX NMPOIECCOB B LETAX ILleny pabomwi: uccnedosanue IMEKMPOMAZHUMHBIX RPOUECCOE 6
BO BpeMeHHOU obsacTd. VICTIONB30BaHNE | CUMMEMPUUHBIX U HECUMMEMPUUHBIX MPEXPAHBIX YENAX RPU PA3TUYHOM
npeodpa3oBanus Jlamnaca Uil aHanu3a | coeOuHeHuu 0OMOMOK 2eHepamopa u Hazpy3Ku.
uenei. [lepenatounast QyHKIUS HenH Tpebdyemca:

1. UccnenoBaTh AMEKTpOMAarHuTHBIE mpoiiecchl B npocreiiimnx RL u RC
LETSIX MPY BKJIFOYEHUN M OTKIFOUYCHNH C HICTOYHUKOM IIOCTOSTHHOTO TOKA.

2. UccrenoBaTb 3JEKTPOMAarHUTHBIE MPOLECCHl B MapalIeIbHOH H
nocnenoBarenbHod RLC  memsX mnpu  BKIIOYEHMH ¥ OTKIIIOUCHHH  C
HCTOYHHMKOM ITOCTOSTHHOTO TOKA.

3. UccnenoBats 3nexkrpomaruuthbie mporecchl B RL u RC nensix mpu
BKJIFOUCHUH U OTKJIFOYEHUH C HCTOYHUKOM CHHYCOHMIAJIBHOTO TOKA.

4. HccrnenoBaTh 3J1EKTPOMAarHUTHBIC MPOLIECCHI B TApAIEIbHOW H
nocnenoBarenbHod RLC  memsiX mpH  BKIIOYCHHM M OTKIIOYEHHH C
CHHYCOHIAIBHOTO TOKA.

5. DKCIepUMEHTaNbHOE OMNpEAETCHNEe YacTOTHBIX XapaKTEPHCTHK,
AMITYTBCHOW U TIEPEeXO0THON (PYHKITUH YETHIPEXITOMOCHHUKA.

6. OGOpMUTH U 3aIUTUTH OTHYET MO PadoTe.

4. Pasmen 5. Omnekrpudeckne menmd C JlaGopaTopHas padora Nos. JJIeKTpHYECKHE e C
paclpeseNieHHbIMA ~ [apaMeTpaMH 1 | pacnpe/ieJieHHLIMHU apaMeTpamMmu

Llenv pabomoui: usyuenue c6oiicme U XapaKmepucmuK NeKmpuiecKux
yeneii ¢ pacnpeoeneHHbIMU RAPAMEMPAMU 6 CHAUUOHAPDHOM U NEPEXOOHOM
pescumax.

Tpeoyemca:
1. VccrnenoBanne paboTHI JITMHHOW JIMHUH B CTAI[HOHAPHOM PEXKUME TIPH
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Ne HaumenoBanue paszena,
Copnepxkanue 3aHATUS
/11 TEMBI JUCLUIIIINHEI
MMUTAaHAM OT WCTOYHHKA IMOCTOSTHHOTO M IIEPEMEHHOr0 TOKa Npu pabore Ha
COTJIaCOBAaHHYIO M HECOTJIACOBAHHYIO HArPY3KY;
2. HccnenoBanne mepexomHBIX MPOLECCOB B JUIMHHOW JIMHUM IIPH
BKJIIOUCHUHM €€ Ha WCTOYHHMK CHHYCOWIAJILHOI'O HANPSDKEHHS, MMITYJIBCHBIX
CHT'HAJIOB ITPH paboTe HA COTJIACOBAHHYIO U HECOTIIACOBAHHYIO HAarpy3KY;
3. DOKCIepUMEHTaIbHOE OIpEETICHHEe YacTOTHBIX XapaKTEPUCTHUK,
UMITYJIbCHON M TIEPEXOAHON (DYHKIMH JUTMHHOH JINHUY;
4. OdopMuUTh U 3aIUTHTH OTYET 110 padoTe.
JlaGopaTopHasi padoTa Ne6. DiieKTpuyecKre MAIINHBI
Ienv pabomvl: usyuenue ceoiicme u XapaKkmepucmuk 31eKmpuiecKux
MauiuH NOCMOAHHO20 U NEPEMEHHO20 MOKA.
Tpeodyemca:
1. UccnenoBanue KOJUIEKTOPHOTO ABUTATENSI TOCTOSIHHOTO TOKA;
2. HccnenoBaHue KOMJIEKTOPHOTO ABHUIATENs IEPEMEHHOI0 TOKa;
3. HccnenoBaHne CHHXpOHHOT'O TpeX(a3HOro JABUTATEIIS;
4. UccrnemoBaHne  acHMHXpPOHHOTO  TpexdasHoro  JBurarens ¢
KOPOTKO3aMKHYTBIM POTOPOM;
5. HccnenoBaHne acHHXPOHHOTO JIBYX(a3HOro IBUraTeNs;
6. MccnenoBaHue 11aroBoro JABUTaTeds;
7. OhopMUTH ¥ 3aIIUTUTH OTYET 1O padoTe.
5. Pa3znen 7. AHanmoroBas CXeMOTEXHUKA. JlaGopaTopHasi _paGora _ Ne7. MWccieaoBaHWe  XapaKTePUCTHK

VYcunutenbHbIe KacKaibl IEPEMEHHOT0 U
NOCTOSIHHOTO TOKa. OOpaTHbIE CBSI3U B
YCUIIMTENAX AHAJIOroBasCcXeMOTEXHHUKA.

Hcrounuku BTOPUYHOI'O
3JIEKTPOIIUTAHUS. DTaNoHHbIE
HCTOYHUKHU

NOJIYITPOBOHHKOBBIX JIN0/IOB U TPAH3UCTOPOB

Henv padomovi: usyuenue ycmpoiicmea, NPUHUUNOE padombl,
Mamemamuyeckux mooeneil U cxem GKIIOYEHUA RNOAYNPOEOOHUKOBHIX
npubopos, onpedeneHue ux XapaKkmepucmuxK U pacuenm napamempos,
onpedenenue GAUAHUA NAPAMEMPOE NOJIYNPOEOOHUKOEHIX NPUDOPOE HA UX
Xapakmepucmuxu.

Tpeoyemca:

1. DOKchnepuMEHTalnbHO CHATh U TIOCTPOUTH  BOJBTAMIICPHBIC
XapaKTepUCTHKU TIpSAMOW ¥ OOpaTHOM BeTBell [Uid 3aJaHHOIO THIA
HOJIYTIPOBOAHUKOBOTO ANO/A;

2. DKCHEepUMEHTAJIbHO CHSTh M  TOCTPOUTh  BOJBT-(apaaHyro
XapaKTEPUCTUKY AJIsI 3aJaHHOTO TUIIA HOJIYTIPOBOAHUKOBOIO JIHO/1a;

3. Omnpenenuts apaMeTpsl MaTeMaTH4ecKon MOJIETH
HOJIYTIPOBOAHUKOBOT'O JIHO/A;

4. DKcHepuMEHTaJIbHO CHATh U IIOCTPOUTh BXOIHYIO, BBIXOJHYIO U
NPOXOJHYI0 XapaKTePUCTHKH OUIIOJSIPHOTO TPAH3UCTOpa B CXeMe ¢ OOmeH
6a3oii;

5. DKCIEepUMEHTAbHO CHITh U TOCTPOUTH BXOAHYIO, BBIXOIHYIO H
NPOXOJHYIO XapaKTEPUCTHKU OHIIONAPHOTO TPAH3UCTOPA B CXeME C OOIIUM
SMHUTTEPOM;

6. OmpenenuTh NapaMeTpbl MaTeMaTHYeCKOW MOIEIH OWIOISAPHOrO
TPaH3UCTOPA;

7. DKCIEpPUMEHTANBHO CHATH M IIOCTPOUTH BXOJAHYIO, BBIXOJHYIO H
MIPOXOIHYIO XapaKTEPHCTHKU IIOJIEBOTO TPAH3MCTOpa B CXEME € OOIIUM
HCTOKOM;

8. Ompenenuth mNapaMeTpbl MaTEeMaTHYECKOW MOIETH  IIOJIEBOrO
TPaH3UCTOPA;

9. DKCHEepUMEHTAILHO CHATh W IOCTPOHTH BXOJHYIO, BBIXOAHYIO H
npoxoaHyro xapakrepuctuku M/II1 TpaH3uCcTOpa B CXEMe ¢ OOIIIM HCTOKOM;

10. OmpenenuTh mapaMeTpbl  Marematuuecko  momenu  MJII
TPaH3UCTOPA;

11. OdhopMUTE U 3aIUTHTE OTYET 1O padoTe.

JlabopaTopHass paGora Ne8. McciaeaoBaHue TPAH3MCTOPHBLIX
YCIJIHMTEJIei H 00PATHBIX CBsi3eil B HUX

Leny pabdomwvi: u3yuenue ycmpoiicmea u RNPUHUUNOE PAdOMBbL
bPAH3UCHOPHBIX YCUIUmMenbHvIxX Kackaooa, onpeodenenue ux
XapaKkmepucmuk U pacuem _ nApamempos, onpedeneHue  GIAUAHUA

16




n/n

HaumenoBanue paszena,
TEMBI JUCIHUITIIIMHBI

Copnepxkanue 3aHATUS

napamempos oopamuwix césa3eil Ha XapaKmepucmuKy ycuiumernei.

Tpeodyemca:

1. BoIMomHUTH pacyeT MapaMeTpoB YCWIMTEIBHOTO Kackaga Ha
OounonspHOM TpaH3ucTope 1o cxeme O3;

2. DKCIEepHMEHTAIBHO OIpPENeNuTh KO3((UINEHT YCHUIEHHS KacKana,
BXOJHOE W BBIXOJHOE CONPOTHBIEHUS, cHATh AUX kackanga, ompeneiuTh
BJIMSTHHE TTapaMeTPOB 3JIEMEHTOB KacKaJia Ha €ro XapaKTepUCTUKHY;

3. BbImomHUTH pacyeT mMmapaMeTpoB YCHIMTENBHOTO Kackaja Ha
ouronsipHOM Tpan3ucrope 1o cxeme Ob;

4. DKCIIepUMEHTaJIbHO ONpeneNuTh KO3(D(UIMEHT YCHIEHUs KacKaja,
BXOJHOE W BBIXOJHOE CONPOTHBIEHUS, cHATh AUX kackanga, ompeneiuTh
BJIMSTHHE TTapaMeTPOB 3JIEMEHTOB KacKajia Ha €ro XapaKTepUCTUKHY;

5. BbImomHUTH pacyeT mapaMeTpoB YCHIMTENBHOTO Kackaja Ha
ourosipHoM Tpan3ucrope mo cxeme OK;

6. DKCIeprUMEHTAIbHO ONpeeNnuTh Kod(D(UIMEHT YCHICHHUsS KacKaja,
BXOJHOE W BBIXOJHOE CONPOTHBIEHUS, cHATh AUX kackanga, ompenenuTthb
BJIMSTHHE TTapaMeTPOB 3JIEMEHTOB KacKajia Ha €ro XapaKTepUCTHKHY;

7. BBINONHUTE pacyeT MapaMeTpoB YCHIIMTENLHOIO KacKasla Ha IMOJIEBOM
TpaHn3uctope no cxeme OU;

8. DKcnepuMeHTaNbHO ONpenenuTh Kod(h(UIMEHT YCHICHHs KacKaja,
BXOJTHO€ W BBIXOJHOE COMPOTHBJIECHHUA, CHATH AUX Kkackaja, omnmpenenuTh
BJIMSTHHE TTapaMeTPOB 3JIEMEHTOB KacKa/ia Ha ero XapaKTepUCTHKHY;

9. BBINONHUTE pacyueT mapameTpoB YCHIMTENBHOIO Kackala Ha IMOJIEBOM
Tpan3ucrope 1o cxeme OC;

10. DKCrepUMEHTaNIBHO ONpeeanTh KOI(D(GHUIMEHT YCUIIEHHs KacKaja,
BXOJTHO€ W BBIXOJHOE COMPOTHBIEHHUA, CHATH AUX Kkackaja, omnpenenuTh
BJIMSTHHE TTapaMeTPOB 3JIEMEHTOB KacKa/ia Ha ero XapaKTepUCTHKH;

11. Ompenenuth mapamMeTpbl U OLEHUTh BIMSHHE Ha IIapaMeTphl
YCUIIMTENBHOrO Kackaja mo cxeme OO enu oOpaTHOM CBSI3U;

12. Ompenenuts mHapamMeTpbl M OLCHUTh BIMSHHE Ha IapaMeTpsl
MHOTOKaCKaJHOTO YCHJIUTENS LeNH 001el 00paTHOM CBSI3H;

13. OdopMHTH U 3aIIUTUTH OTYET 110 paboTe.

JlaGopaTopHasi _paGora Ne9. HccienoBaHue 10JYIPOBOIHMKOBBIX
BBUIPSIMHTeJIeH U CTA0WIH3ATOPOB

Lleny pabomwvi: u3yuenue ycmpoiicmea U RPUHYUNOE pPaAdONIbL
ROJIYNPOGOOHUKOGHIX 6LINDAMUMENE U CIAOUNU3amopos, onpeoeneHue ux
XapaKmepucmuK u paciem napamempos.

Tpebdyemca:

1. BBINONHUTE pacyeT mapameTpoB OAHO(A3HOIO OAHONOIYHEPHOTHOIO
BBIIIPSAMUTEIIS;

2. Ilposectm wuccnemoBaHue OmHO(MA3ZHOIO  OTHOIOTYIIEPHOIHOTO
BBIPSIMUTENSL,  OKCIEPUMEHTANBHO  ONPEACIUTh €r0  MapamMeTpbl |
XapaKTEPUCTUKH, CPABHUTH SKCIIEPUMECHTAIBHBIE U PACUETHBIC 3HAUCHIS;

3. BemonuuTh pacyer mapamerpoB OXHO(A3HOTO IBYXIONYHNEPHOTHOTO
BBIIPSIMUTENSL CO CPEIHEN TOUKOI;

4. TIlpoBectn wuccinenoBaHue OXHO(A3HOTO IBYXIOIYIEPHUOIHOTO
BBIPSIMUTENSL CO CPEAHEH TOUYKOH, 3KCHEPHMEHTAIbHO OINPEACIHUTh €To
rapamMeTpbl ¥ XapaKTePUCTHKH, CPAaBHUTHh 3KCIEPUMEHTAJIbHBIE U pAacueTHBIE
3HAYCHHS;

5. BemonHHTE pacdeTr mapaMeTpoB  OMHO(A3HOTO  MOCTOBOTO
BBINIPSIMUATEIIS;

6. Ilposectn wuccienoBaHue OAHO(MA3ZHOIO MOCTOBOTO BBIIPSIMUTEII,
9KCTIEPUMEHTAIIBHO OMPEAEIUTH €r0 MapaMeTPhl M XapaKTEPUCTUKHU, CPABHUTD
9KCIIEPUMEHTANIFHBIE U pacyeTHBIC 3HAUCHNS;

7. BrImomHWUTH  pacdeT  mapaMeTpoB  Tpex(a3HOro  HYIEBOTO
BBINIPSIMUATEIIS;

8. IlpoBectm wmccnenoBanue Tpex(a3HOrO HYIEBOTO BBIIPIMUTEINS,
9KCIIEPUMEHTAIIFHO OIPEIEIUTh €ro MapaMeTpbl M XapaKTepUCTHKU, CPAaBHUTh
9KCIIEPUMEHTAJIFHBIEC U pacyeTHbIC 3HAUCHNUS;
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9. BrmomHUTH TpexgazHOro
BBITIPSMHTEIS;

10. IlpoBectn wnccienoBaHHe Tpex(a3HOrO MOCTOBOTO BBIIPSIMHTEINS,
9KCIIEPUMEHTAIIFHO OIPEIEIUTh €ro MapaMeTphbl U XapaKTepPUCTUKH, CPABHUTH
9KCIIEPUMEHTAIILHBIE U pacyeTHbIC 3HAUCHNS;

11. BBINOMHUTE pacyueT napamMeTpoB MapaMeTpUUECKOTo CTa0HIN3aTopa;

12. TIlpoBecTH wucclenOBaHHE MApaMETPUYECKOTO CTabmin3aTopa,
9KCIIEPUMEHTAIIFHO OMPEIEIUTh €ro MapaMeTpbl U XapaKTePUCTUKHU, CPABHUTH
9KCIIEpUMEHTAIILHBIE U pacyeTHBIC 3HAUCHNS;

13. BBINOMHUTE pacyeT napameTpoB KOMIIEHCAIMOHHOTO CTa0MIIN3aTopa;

14. TlpoBectm wucclieloBaHME KOMIIGHCAIMOHHOTO —CTaOMIIM3aTopa,
9KCIIEPUMEHTAIIFHO OTPEIEIUTh €ro MapaMeTpbl M XapaKTePUCTUKHU, CPABHUTH
9KCIIEPUMEHTAIILHBIE U pacyeTHBIC 3HAUCHNS;

15. BINOMHUTE pacyeT napaMeTpoB UMITYJIbCHOTO CTa0MIN3aToOpa;

16. IlpoBectm  wuccnegoBaHME  WMITYJIBCHOIO  CTadbMIM3aTopa,
9KCIIEPUMEHTAIIFHO OMPEICINUTh €ro MapaMeTpbl U XapaKTepPUCTUKH, CPABHUTH
JKCIIEPUMEHTAIIbHBIE U pacyeTHbIC 3HAUCHNS;

17. OdopMHTh ¥ 3aIIUTHTH OTYET 1O padoTe.

pacyer napaMeTpoOB MOCTOBOI'O

4 Tlopssgoxk OUHEHUBAHMS YCIIEBACMOCTH H

chopMHUPOBAHHOCTH

KOMIIETEHI U 00y4aroumerocss B TeKyluei u NpoMe:KyTOYHON aTTeCTALUM.

JI71s1 TIOJTO’KUTEIIBHOM OIIEHKH TI0 Pe3yyibTaTaM OCBOCHUS JUCIUILUIMHBI 00YJaromeMycsi He00X0IMMO
BBITIOJTHUTh BCE YCTAaHOBJICHHBIC BHJBI yaeOHOU paboThl. OlleHKa pe3ylbTaTOB pabOThl 0OydYarOIIeTrocs B
Oamrax (mo Buaam) npuBeaeHa B Tadmune 4.1.1 m 4.1.2.

Tabmuma 4.1.1 - BamieHO-pEeUTHHTOBAs OLIEHKA PE3yJbTaTOB Y4eOHOW pabOThl OOYYaIOUTUXCS IO

Busam (bPC)

YuebHast pabora Cymma Bunel u pe3ynpraTsl Or1ieHKa B aTTeCTalluN banel

(BUIBI) 0auIoB y4eOHOI paboThI (18 nenenn)
Texywan yueonasn paooma O@0O
Texymas yueOHas 80 Jlekunonnsie 3ausatus (12|2 6anaa — mocemieHue 1 JCKIIMOHHOTO 3aHATHS 0-24
pabota B| (100% |3amsTHIi)
cemecTpe /Gamnos  Mpakruueckue  3amsTis|24/12 6anna — nocemenne | 3anstus u Bbmonsesne| O - 38
(mocemenme NPUBENCHHON (12 samsruit) 3aganust Ha 51-85%
3aHATHH mo|  IKab) 38/12 6annma — mocemenne | 3aHATHS U BBINOJTHEHHE
pacnucanuio - u 3aganust Ha 85.1-100%
BPITIOMHEHHE Jlabopatopubie  3aHATHA|3 6ansa — paboTa BBRIIOTHEHA U 3allUIIEHA 0-18
3aIaHHMN) -
(6 3amsTHII)
Hroro no texyieii pagore B cemecTpe 0-80
Ilpomesrccymounas ammecmayusn
IIpomexxyrounas 20 Bompoc 1. 5 0an110B (ITOPOroBOE 3HAUCHNUE) 5-10
aTTeCTalus (100% 10 6a/u10B (MAaKCHMAJIbHOE 3HAYCHIE)
(ox3amen) /6amioB  |Pemenue 3amaun 1. 5 6as10B (TTOPOrOBOE 3HAYCHHE) 5-10
MIPUBEICHHON 10 6a/u10B (MaKCHMAJIbHOE 3HAYCHIE)
TITKAJTBI)
HToro mo mpomMe;kyTouHoii arrecranun (3x3amen)|  10-20

CymmapHasi oueHka no gucuuminne: CymMmMa 0aJuioB TeKyIield ¥ mpoMexxyTouHoi atrectanuu 51 — 100 6amios.

Tabmuua 4.1.2 - bamibHO-pedTHHIOBasl OLIEHKAa pe3yibTaToOB y4eOHOWH paboThl 0OydaromMXxcs IO

Buaam (bPC)

YuebHas padora
(BUIIBI)

Cymma
GaioB

Bunel u pe3ynbraTsl
yaeOHOI paboTHI

Bamnst
(18 nenens)

O1eHKa B aTTECTAIINH

Texywian yueonaa paboma ODP0O
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Texymas yaeOHas 80 Jlexumonnsie 3anatus (3|2 6anna — mocenieHue 1 ISKIHOHHOTO 3aHITHS 0-6
pabora B (100%  |3amsTHs)
CeMECTpe /Gasinos _|TIpakTuueckue 3anaTus (42 6anna — mocemieHre | 3aHATHS U BEIIONHEHHE 0-12
(mocenmenme HPUBCNCHHOU| 34 ygryrs) 3aganus Ha 51-85%
3aHATUN nO|  IIKAIbI) 3 Gasia — moceuieHre | 3aHATUSA U BBIIOJHEHHE
paciucanuto u 3ananus Ha 85.1-100%
BBITIOJTHEHHE
sananuil) JlabopaTopHble  3aHATHA|3 6ansaa — paboTa BHIOIHEHA U 3aIUIIEHA 0-6
(2 3amsTHS)
Kontpomnbnas pabora 56 6am0B (MakcUMaJIbHOE 3HAYCHHE) — paboTa 0-56
BBINIOJTHEHA U 3aIllUIICHA
HToro mo Tekymieit padore B ceMecTpe 0-80
Hpomeafcymouua}l ammecmavus
[Ipomexxyrounas 20 Bomnpoc 1. 5 6ayoB (ITOPOroBOE 3HAYCHUE) 5-10
aTTecTanus (100% 10 6ans10B (MakcHMaJIbHOE 3HAUEHHUE)
(9x3amen) /6amioB  |Pemenwue 3amaun 1. 5 6ay10B (MOPOroBOE 3HAYCHUE) 5-10
NpUBEACHHON 10 6an10B (MakcHMallbHOE 3HAUEHHUE)
IIKaJIbI)
HTOro no npoMe:kyTo4HOIi aTTecTanuu (IK3aMeH) 10-20

CymmapHasi oneHka no aucuuminte: Cymma 0ajuioB TeKyleld 1 NpoMexxyTodHoi arrecraimu 51 — 100 6anios.

HToroBast olieHKa BBICTABIIETCS B BEIOMOCTh COIVIACHO CIIEAYIOIIEMY MpaBuiy (Tadmumna 4.2):

Tabnuma 4.2. Ouenka ypoBHs cHOPMUPOBAHHOCTH KOMITETCHITHI B TIPOMEKYTOYHOM aTTeCTalluN

KpnTepuu OICHUBAHUA KOMIICTCHIIUHN

YpoBenb
copMUPOBAHHOCTH

HUTorosasi
OIleHKAa

KOMIETCHUIHNH

Onenka mo
100-
0ATILHOM
mKaje

OOyuaromuiicsi HE BIAJEET TEOPETUUYECCKUMHU
OCHOBaMU JTUCIUTLITUHBI u Hay4YHOM
TEPMHUHOJIOTHEHN, JAEMOHCTPUPYET OTPHIBOUHBIE
3HaHMS, HE CIOCOOEH pellaTh MNPaKTUYECKUue
npodeccuoHalbHbIE 3aj1aud, JIOTTyCKaeT
MHO>KECTBEHHbIE  CYILIECTBEHHbIE OIIMOKH B
OTBETax, HE  yMeeT  HHTepHpeTUpOBaTH
pE3yNbTaThl U JIEJIaTh BBIBOJIBI.

HEJIOMTYCTUMBbII

HEYJOBJIETBOPUTEIHHO

Menee 51
Oajuta

OO6yuaromuiicst BJIAJIEET YJACTUYHO
TEOPETUYECKUMHU OCHOBAaMHM JUCHUIUIMHBI U
HAay4YHOU TEPMHUHOJIOTUEH, dbparMeHTapHO
CrocoOeH peuartpb MIPaKTUYECKHE
npodeccuoHalbHbIC 3ajauu, JIOTTyCKaeT
HECKOJIbKO CYIIIECTBEHHBIX ONIMOOK PpEeHICHHUSIX,
MOXET YaCTUYHO UHTEPIPETUPOBATH
MOJIyUYeHHBIE PE3yJbTaThl, JIOMYCKAaeT OIIMOKHU B
BBIBOJIAX.

MOPOTOBBIN

YAOBJIETBOPUTECIIBHO

51-65

OO6yuaromuiics BJIaJEET TEOPETHIYCCKUMU
OCHOBaMH JTHACIATUIMHEI 51 HAy4YHOM
TEPMUHOJIOTUEN, TPAMOTHO M3Jaraer Marepuan,
CII0COOCH peuaTth MIPaKTUYECKHE
npodeccuoHalbHBIE  3a/ladd, HO JOIMYyCKaeT
OT/IENbHBIE  HECYIIeCTBEHHbIE  OMIMOKH B
WHTEPIPETAINH PE3YIbTATOB U BBIBOJIAX.

[IOBBIIIEHHBIN

XOPOLIO

66-85

OOyuvaromuiics B TOJHOM Mepe BIajeeT
TEOPETUYECKUMH OCHOBaMHU JIUCLUIUIMHBI U
HAYYHOM TEPMHUHOJIOTHEN, T'PAMOTHO M3JIaraet

IIPOABUHYTHIN

OTIINYHO

86-100
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MaTepual, CHOCOOEH WIIIOCTPUPOBATh OTBET
npuMepamu, (GakTamu, JaHHBIMH — HayYHBIX

HCCIEAOBAaHUM,  INPUMEHATb  TEOPETUYECKHUE
3HaAHUA JJIA peuiCHus MMPAKTUYCCKUX
npodeccrnoHaATBHBIX 3a/1ad. [IpaBunbHO

HHTEPIPETUPYET IIOJYUYEHHBIE pPE3YIAbTaThl U
nenaeT 000CHOBAHHbBIE BHIBOIBI.

5 MarepuajJbHO-TEXHHYECKOE, IPOrPAMMHOE U Y4eOHO-MeTOAUYeCcKoe
odecreyeHre AMCUUIJINHBI.
5.1 YueOHas auteparypa

OcHoBHasl yueOHasi TUTEPaTypa

1. MunenuHna, C. A. DneKTpOTEXHHKa, EKTPOHUKA U CXEMOTEXHUKA : YUEOHHUK U MPAKTUKYyM
st By30B / C. A. Munenuna, H. K. Munenun ; nox penakuueit H. K. Munenuna. — Mocksa : M3naTenscTBO
FOpaiit, 2020. — 406 c. — ISBN 978-5-534-04525-3. — URL.: https://urait.ru/bcode/450334. (nata obpaieHus
31.08.2020). — TekcT: MEKTPOHHBIH.

2. HoBoxwunos, O. Il. DnexTpoHHKa W CXEeMOTEXHHWKA B 2 T : y4EOHUK JJIsl aKaJeMHYECKOTO
OakanmaBpuata / O. I1. HoBoxwuinoB. — Mocksa : M3narensctBo FOpaiit, 2015. — 804 ¢. — ISBN 978-5-9916-
4182-1. — URL.: https://urait.ru/bcode/382342. (nata oopamierus 31.08.2020). — TekcT: 37EKTPOHHBIH.

JonmosiHuTe/IbHAS JIUTEpaTypa

1. BooBo30B, A.M. OCHOBBI JIEKTPOHUKH : ydeOHOe mocooue / A.M. BogoBo3oB. — Mockaa ;
Bomorna : MWuadpa-Unxenepus, 2016. — 140 c. — ISBN 978-5-9729-0137-1. - URL:
https://biblioclub.ru/index.php?page=book&id=444184. (mara oOpamenus 31.08.2020). — TekcrT:
3IEKTPOHHBIM.

2. 3npiperkoBa, T.B. DnekTpoTexHuKa W AJIEKTpOHUKA : yueOHoe mocobue / T.B. 3npipenkona,
B.A. Muxees, B.A. CtapukoB ; TIOMEHCKHI TOCYJapCTBEHHBIH yHHMBEpPCUTET. — TroMeHb : TIOMEHCKUH
roCyJIapCTBEHHBIN YHUBEPCHUTET, 2013. — 412 C. — URL:
https://biblioclub.ru/index.php?page=book&id=574381. (mara oOpamenus 31.08.2020). — TekcrT:
3JIEKTPOHHBIM.

3. Tonwmnbckuid, B.b. CxeMoTexHHKa aHAIOTO-IIM(PPOBHIX IIpeoOpazoBaTescii: yaueOHOe U3AaHNE
/ B.b. Tomuneckuit. — MockBa : Texnocdepa, 2014. — 290 c. — ISBN 978-5-94836-383-7. — URL.:
https://biblioclub.ru/index.php?page=book&id=273796. (mara oOpamenuss 31.08.2020). — Tekcrt:
3JIEKTPOHHBIM.

5.2 MarepuajJbHO-TEXHHYECKOe ¥ TPOrpaMMHOe oOecredyeHue

JTUCIHUIIJIMHBI.

Y4eOHbIe 3aHATHS 110 IUCHUTUIMHE MPOBOATCS B yueOHbIX ayautopusix HOU Keml'V:
HaumenoBanue nomemeHni s [Iepeyenb OCHOBHOTO Anpec (MECTOIONOXKEHHE)
MPOBEJICHUS BCEX BUJIOB YUeOHOM obopynoBanus, yueOHo- MOMEUIEHUH JJ1 IPOBEACHUS
NEeSATENbHOCTH, MPETyCMOTPEHHOMN HaTJISTHBIX TOCOOUH BCEX BUJIOB yueOHOU

y4eOHBIM IIJIAHOM, B TOM YHCIIE Y UCIOJIb3yEMOT'0 IPOrPaMMHOTO | JAESTEIbHOCTH, IPEAYCMOTPEHHOM
TIOMELIEHUS [Tt obecrieueHus y4eOHBIM MJIAHOM
CaMOCTOSITENILHOM pabOTHhI
222 Vwuebnas ayauropus ans | Cnenuaau3upoBaHHAs 654027, KemepoBckas o0macth -
IIPOBEACHUS: (y4eOHas) Me0enb: nocka | Kysb6acc, r. HoBoky3Heuk, mp-KT
- 3aHATUN JIEKIIMOHHOTO THUIIA; MapKepHO-MEeJIOBasl, crouibl, | [Tuonepckui, 1. 13, mom. 1
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- 3aHATUI CEMUHAPCKOI0
(IpaKTUYECKOTO) TUTIA;

- TPYNIIOBBIX U WHIUBUAYAJIbHBIX
KOHCYJIbTALUI;

- TEKylUero  KOHTpOJIsi W
IIPOMEKYTOYHON aTTECTALUU.

CTYJIBSL.
OobopynoBanue ISt
Npe3eHTaluu y4eOHOro
MarepuaJa: nepeHocHoe -
HOYTOYK, IPOEKTOP, SKPaH.

Hcnoab3yemoe  mporpamMMHoe
obecnevenue: MSWindows
(MicrosoftlmaginePremium 3
year 10  CYOJNUIEH3UOHHOMY
noropopy Ne 1212/KMP  or

12.12.2018 1. mo 12.12.2021 r.),

LibreOffice (cB0OOTHO
pacnpocTpaHseMoe I10),
AHTHUBUPYCHOE 1o ESET
EndpointSecurity, JULICH3US
NeEAV-0267348511 hi (6]
30.12.2022 r.;MozillaFirefox
(cB0OOTHO pacrmpocTpaHseMoe

I1O), GoogleChrome (cB06OIHO
pacmipoctpansiemoe I10), Opera

(cBOGOTHO pacrmpocTpaHseMoe
[10), FoxitReader (cBoOOAHO
pacrpocTpaHsIeMoe I10),
WinDjView (cBOoOOIHO
pacrpocTpaHseMoe I10),
SAnnexc.bpay3ep (oTeuecTBeHHOE
CBOOOIHO pacrnpocTpaHsieMoe
[10).

HNHTepHer ¢  olecnevyeHneM

nocryna B JUOC.

223 JlaGoparopus
JIEKTPOHUKH, PATHOTEXHUKH M
AaBTOMATHKH. VYuebHas
ayIUTOPHS IS IPOBEIACHUS:

- 3aHATHH JTJAOOPATOPHOTO THIIA;

CrnenuaJu3supoBaHHAast
(yueOHasn) Me0elb:
MeJIOBasi, CTOJIbI, CTYJIbs/
YyeOHoO-HArJASAAHBIE  IOCOOHS:
JIEMOHCTPAIIMOHHBIC CTCH/IBI,
MOJICITH (renepaTophl,
JIBUTATEIIN ).

JlaboparopHoe o0GopyaoBaHue:
KOMIUIEKC  J1abOopaTOpHBIN It
U3y4eHUs Kypca
«PamuonprueMHble  yCTpPOWCTBaY,
nasIbHas CTaHIIUA, ben
nasIbHBIH, ociuorpadsl,
Te€HepaTopbl CUTHAJIOB, TEHEPATOP
paaroyacToT,
aBTOTpaHchopmarop,
MYJIBTUMETP,
HaIPSKEHUS.

JIoCKa

peryasarop

654027, KemepoBckas o0nacth -
Kysbacc, r. HoBoky3Hernk, mp-KT
[Tnonepckuit, a. 13, mom. 1

5.3

CoBpeMeHHbBIE

npogeccuoHaJbHbIE

HH(OPMALNMOHHBIE CIIPABOYHbIE CUCTEMBbI.
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1. CITForum.ru - on-line GudnHMOTEKa CBOOOJHO JOCTYIMHBIX MATEpPUAIOB O WH(POPMAIIMOHHBIM
TEXHOJIOTHSIM Ha PYCCKOM si3bike - http://citforum.ru

2. Hayunas

AIIEKTPOHHAS

oubmuoreka e¢LIBRARY.RU -

KpYIHEUIINT

POCCHICKHIA

HHGOPMAIIMOHHBIN MOpTall B 00JaCTH HAyKH, TEXHOJOTHH, MEIUIMHBI U O00pa30BaHMs, COJICPIKAIIHI
pedepatsl u moJiHbIe TEKCTHI - WWWw.elibrary.ru

3. EnuHoe okHO nocTyma kK 00pa3oBaTelbHBIM pecypcam - http://window.edu.ru/

6 Umnble cBeeHus v (MJIM) MATEPHUAJIbI.
6.1. IlpumepHbIie BONPOChl U 3aJaHUA / 3aJa4M JJIs1 NPOMEKYTOUHOM

arrecranmumu

Tabmuna 6.1 - [IpumepHbIe TEOPETHUECKHE BOMPOCH K IK3aMEHY

Pasznensr u Tembl [IpuMepHBIe TEOpETUYECKHE BOITPOCHI IIpumepHsbIe
IIPaKTUYIECKUE
3aganus /
3amayn
Paznen 1. OcHoBHble moHsTHS ¥ | 1. OCHOBHBIC TIOHATHS U O0O3HAYECHUS IJIEKTPUUECKUX BEIMYHH Tunosoe
MOZIENH TEOPUU | U DIIEMEHTOB 3JICKTpUUEcKuX Leneil. AkTuBHbIe (McTouHNKH DJIC IIPAKTUUYECKOE
OJICKTPOMArHuTHOI'O ITOJIA )51 TOKa) 3JICMCHTBI 3neKTp1/1qec1<0171 nenu, H"x CBOICTBA U 3aJJaHUuC
OcHoBHBIE 3aKOHBI U | XapaKTepUCTHKH.  BszamMHbple  mpeoOpa3oBaHMS  AKTHBHBIX
OIIpeIeICHUSI TEOPUH | 3JIEMEHTOB. TOMOJIOrMYECKUE TIOHATHS TEOPHU DIECKTPUUECKUX
3JIEKTPUYECKUX uenel, | ueneit. Kinaccupukauus uenei.
TOmoJoruueckue mapamerpel U | 2. 3akonsl Oma u  Kupxroda. IIpuHIMIIBI CYIEPIIO3UIUH,
METOJIbl pacuera 3JICKTPUUECKUX | KOMIIEHCALUH U B3aMMHOCTH.
nenen 3. Teopema 00 SKBUBAJIECHTHOM aKTUBHOM JBYXITOJIOCHHKE.
4. AmHamu3 W pacyeT Pa3BETBICHHBIX 3JICKTPHUUECKHX IEeTel ¢
HECKOJIBKUMH UCTOYHHUKAMH HEPTHH IIyT€M IPHMEHEHHs 3aKOHOB
Kupxroga
5. AHamm3 W pacueT pa3BETBIEHHBIX SJIEKTPUUYECKUX IIEeTIeH C
HECKOJIBKUMH UCTOYHUKAaMH SHEPIHU METOJIOB: KOHTYPHBIX TOKOB,
6. AHanM3 W pacuer pa3BETBICHHBIX JJIEKTPHYECKHUX ILENel C
HECKOJIBKUMH UCTOYHUKaMH YHEPIHHU Y3JI0BBIX HANPSKCHUI.
Paznen 2. Ananmuz | 7. CnocoObl TpeACTaBiIeHHS U TMapaMeTpbl CHHYCOMIATbHBIX Tunosoe
YCTQHOBHBILIETOCSI pe&XUMa B | GyHKIMH. MTrHOBEHHOE, CcpemHee M JEHCTBYIOIIEE 3HAUYCHUS MPaKTHYECKOE
LEMsIX CHHYCOWAAIBHOIO TOKA. | CHHYCOMJAJIBHOTO TOKa (HAIPSHKEHHUS). 3aJjaHue

MHOromnoJroCHbIE HEMH
Tpexdasupie HemU MEPEMEHHOTO
TOKa

8. CocraBnenne nuddepeHnranbHbIX YpaBHEHUH sl aHAIK3a
Lernell ¢ MOocIeqoBaTeIbHBIM M MapajlyIebHBIM COECAWHEHUEM
3JIEMEHTOB. AKTHBHOE, PEAaKTHBHOE M IIOMHOE COIPOTUBIICHUS
BETBH.

9. BekropHas uarpaMMa HanpsOKeHHH H  TPEYrOJIbHHUK
CONpOTHUBIICHNH BeTBH. Pa30BBIC COOTHONICHUS MEXIY TOKOM H
HaNpsDKEHUEM. MoIHOCTE B HEMSIX THEPEMEHHOr0 TOKa.
Koaddrmmenr momHoCcTH (COS@) U €ro TEXHUKO-DKOHOMHYECKOE
3HAYCHHE.

10. KoMIuleKCHBII METOJ] pacyera JIMHEHHBIX Lelei MepeMEHHOT0
ToKa. KOMIUIEKCHBIE CXEMBI 3aMEIICHHS IEKTPHYECKHUX IIETIeH.
KommiekcHoe compoTuBiIeHHE W KOMIUIGKCHAS TPOBOANMOCTD
BeTBH. KommiiekcHas MOIIHOCTh M OanaHC MOITHOCTH B IETISX
CHHYCOMIAIHLHOTO TOKA.

11. Pe3oHaHCHBIC SBICHHS B DJEKTPUYECKHX LEMAX, YCIOBUS
BO3HHKHOBEHHS, IIPAKTUYECKOE 3HAYCHHE.

12. YacroTHBIC CBOHCTBA IIeNel TEPEMEHHOTO TOKA.
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13. JluHeliHbIEe YETBHIPEXIIONIOCHUKH. YPaBHEHUs] MaTpUIbBl W
TapaMeTphl YeTHIPEXIIONIOCHUKOB.

14. OcobenHocTH aHanmM3a WeNed C WHIYKTUBHO-CBA3aHHBIMH
9JIEMEHTaMH; TpaHcopMaTrop B JIMHEHHOM pEXHME, HACaJIbHBIHA
TpaHchopMaTop.

15. Dnementsl TpexdasHeix 1emneid. CrocoOsl H300pakeHUs U
coenuHeHUs (a3 Tpex(azHOro UCTOYHMKA NMUTAHUS ¥ NIPUEMHHUKOB
SHEPTHH.

16. Tpex- M 4YETHIPEXIPOBOTHBIE CXEMBI NUTAHUS MPUEMHHKOB.
CootHoureHust Mexay (a3HBIMH M JIMHEHHBIMH HAIPSHKEHUSIMU B
cuMmmMmerpudHoii cucteMe 3J1C ucToUHMKA.

17. CoenuHeHWs TPUEMHHKOB Tpex(dasHOW 1enmu 3Be3OU
0COOCHHOCTH MX pacyera NpU CHMMETPHYHBIX U HECUMMETPHUYHBIX
Harpy3kax. Haznauenne HeWTpaibHOTO MpoOBOJIA.

18. CoenuHeHus MPUEMHUKOB Tpex(a3HOH Henu TPeyroJIbHHUKOM
0COOCHHOCTH MX pacyera MpU CUMMETPHYHBIX U HECUMMETPUYHBIX
Harpyskax.

19. Momnocts TpexdaszHoi uernu. Kodd¢uuueHT MOITHOCTH.
Wzmepenne MoiHOCTH Tpex(ha3HOH LeNH.

20. TlonydueHue BpaIAOIIETOCs] MATHUTHOTO TTOJIS.

21. Meroj CMMMETPUYHBIX COCTaBIISIONINX.

Paznen 3. Pacuer anexrpuueckux
LHenel  npu  NEepUOAUYECKHX
HECUHYCOUAAJIbHBIX
BO3JEUCTBUIX

Pacuer nepexoHbIX IPOIECCOB B
IEeMsIX BO BPEMEHHOW 00J1acTH.
Hcrnonb3oBanue mnpeoOpa3oBaHus
Jlarmaca s aHanm3a  Lenen.
[epenarounas GpyHKIMS LENH

22. llepuopnyveckye  HECHHYCOWJANbHBIE  BO3JIEHCTBHA |
pasnoxenne ux B panx  Dypee. OcobeHHOCTH  pacueTa
ko3 punmentoB psaa dypbe npu HaIUMIMKU CUMMETpUH B (hopme
CUTHAJIOB.

23. MaxkcuManbHble, CpeIHHe M JeHCTBYIOIIME HANpPsDKEHHA
(Toxm). MOImHOCTH B IEMAX HECUHYCOUAAIBHOT O TOKA.

24. AnHanu3 mpocTeMIIMX YacTOTHO-U30HMpATeNbHBIX Leneil mnpu
MOCIIEIOBATENIbHOM  (MapajuieIbHOM)  BKJIIOYEHHH PEaKTUBHBIX
9JIEMEHTOB.

25. TlomsaTHe O TMEpPeXOAHBIX  MpoIeccaX;  KOMMYTaLus,
COOCTBEHHBIE KONEOaHMA TIIETIM W  BBIHYXKACHHBIH  PEXKUM.
INepexomuble npoLeccs B HENsIX NepBOro MOpsAAKa IPH BKIIOUCHUH
HCTOYHHKOB IIOCTOSHHBIX CHTHAJIOB.

26. IlepexonHbie mpoLecchl B LIENH, COAEpKallled WHIYKTUBHBIH,
€MKOCTHOW ¥  pEe3MCTHBHBIA  3JIeMeHThl  (KoyneOaTesbHbIH,
ANIePUOAMYCCKINA U KPUTHUECKUH PEXKHUMBI).

27. YpaBHeHHMA ILleNM  4Yepe3  IIePeMEHHbIE  COCTOSHHUSL
AHanWTHYECKOE peIIeHHE YpaBHEHUH COCTOSHHA. Y paBHEHHS
cBsA3U. UncneHHOe peleHre YpaBHEHUA COCTOSHUS.

28. EpuHuyHble  CcTymeH4Yatas WM UMIYJIbCHAas — (DYHKIHH.
[lepexonnas ¥ UMIyIbCHAs XapakTepUCTUKH Lend. OmnpenencHue
peakyy Leny Mpy BO3ACHCTBHH CHUTHAJIOB IPOU3BOIBHOM (HOPMBIL:
HHTETpanbl HAJIOKEHHA C HCIOIb30BAaHUEM IIEPEXOTHOH |
AMITYTbCHOU XapakTepuctuk rernn (Muarerpan roamens).

29. 3axonbl Kupxroda B omeparopHoii ¢opme. OmnepatopHbie
YpaBHEHHS M CXEMBbl 3aMEILECHHsS OJJIEMEHTOB IIeNH. AHaIu3
MEPEXOIHBIX ITIPOLECCOB B LEMAX C IOMOLIBIO IpeoOpa3OBaHUS
Jlanmaca. Mcnonp30BaHie TEOPEMBI 3ama3AbIBaHUS IS TIOTyYCHHS
M300paKeHHIA CUTHAIIOB.

30. IlepenmatouHas (yHKUUS LENH U €€ CBS3b C HMITYJIbCHOM,
MePEeXOIHOM M YacTOTHBIMH XapakTepucTHkamu nemd. CBsi3b
rmepeaaTounslx GyHKIU ¢ auddepeHIaTbHBIMI  yPaBHEHUSIMHI
LENA ¥ YaCTOTaMM €€ COOCTBEHHBIX KOJIEOaHMI.

Tumnosoe
MPaKTHIECKOE
3aaHue

Pazmen 4. Anamm3 wu pacder
3IEKTPUIECKUX nenen [¢
HEJUHEUHBIMHU 3JICMEHTAMHU
OCHOBHEIE 3aKOHBI u
OTIpEICIICHUS] TEOPHH MAaTHUTHBIX
nened. AHanmM3 U pacyer
MAarHUTHBIX Ienei

31. BombT-aMIepHbIE XapaKTEPUCTHKH HENWHEHHBIX 3JEMEHTOB.
VYrpapnsieMble HEIWHEWHBIC IIIEMEHTHL. AHAIM3 W pacueT Merei
MOCTOSTHHOTO ~ TOKA C  HEMMHEHHBIMH  DJIEMEHTAMH  TIpH
TIOCJIEI0BATEIFHOM M NIApaJUIEIbHOM X BKITIOYECHHH.

32. AmnHanu3 ¥ pacdeT Ienel MepeMeHHOro TOKa C HEMHEHHBIMU
JJIeMeHTaMHu.  VHepunoHHBIE W OE3MHEPLUUOHHbIE HEJMHEHHbIC
SJIEMEHTBIL.

33. Meroapl pacuera HENMHEWHBIX OHICKTPUYECKHUX Lemed c
npuMeHerreM DBM.

TwumoBoe
MIPAKTHIECKOE
3aaHue
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34. CsoiicTBa U XapaKTEPUCTUKH (EpPOMATHUTHBIX MAaTCPHAIIOB.
MarHuTHbIe UENH MOCTOSHHBIX MArHUTHBIX MOTOKOB. [Ipumenenue
3aKOHA MOJTHOTO TOKA JUIsl aHaJK3a M pacdyeTa MarHUTHOU IIermu 0e3
BO3JIYILIHOTO 33230pa B MATHUTONPOBOJIE U C BO3AYIIHBIM 3a30POM.
35. CxeMsl 3aMeIIeHUsT MAarHUTHBIX Iered. 3akoH OMa M 3aKOHBI
Kupxroda mist MarHuTHBIX IIenen.

Pa3nen 5. Dnexrpuueckue nenu ¢
pacripe/ielleHHBIMU  TTapaMeTpaMu
U TIepeXO0/IHBIE POLIECCHl B HUX
ONeKTpu4ecKkue HU3MEpeHus Hu
TIpUOOpPHI

DJeKTpUIECKUEe MaITUHbBI

36. IlomsaTne o memsX C pachupele’eHHBIME TapaMeTpaMHu.
Hduddepennmanbaple  ypaBHEHUS JIMHHUM C  PaclpeieiIeHHBIMH
napamerpamu. Pemenue ypaBHeHUS JIUHAM.

37. BomHoBoe conporuBienue. OnpeeneHne HanpsDKeHHsT 1 TOKa
B o000l Touke nuHMW. [lajmaromyie u OTpaskeHHBIE BOJIHEL.
dazoBas CKOPOCTH.

38. Jlunmsa Oe3 uckaxenwid. CorytacoBaHHas Harpyska. BxomHoe
CONPOTHUBIICHUE HarpyKeHHOW JHHUHM. CTOSYME BOJNHBI B JIMHHUA
6e3 norepp. berymue, crosune n cMeIIaHHBIE BOJIHBI B JIMHUM 0€3
noteps. LlenHas cxema.

39. DneKkTpoMarHuTHbIC TPOLIECCHI npu JIBHKCHHN
NpSMOYTroJIbHOM BOJNHBI TO JMHUM. Cxema 3aMelleHHs JIHHHH.
[epexonubie mpolecchl IPH BKIIOYEHUH JTMHUH. JIMHUS 3a1epIKKH.
40. H3mepeHHsi DJIEKTPUUECKMX W HEIJIEKTPUUECKHX BEIUYHH.
Meroapl M3MEpeHHH: NMpsAMbIe U KOCBEHHBIE, HEIOCPEICTBEHHOM
OLEHKH W  CpaBHEHUSI. Mepsl u  mpeoOpa3oBaTelH.
MeTtponoruueckue XapakTepUCTUKH CPEACTB U3MEPEHUI.

41. H3mepeHue SIIEKTPHUUYECKHX BEIIMYUH: TOKOB, HANPSDKEHHU,
COHpOTHBJ’ICHHﬁ, MOIIHOCTHU U SHEPIUH.

42. TlpeoOpa3oBaTeny HEIIEKTPUUECKHX BEJINYWH: T€HEPATOPHbIE
U MapaMeTpU4ecKHe.

43. MocToBblE M  KOMIICHCAIIMOHHBIE METO/bI U3MEpEHUil
QJICKTPHUUCCKUX U HEDJICKTPUICCKUX BEJIMYHH.

44. Tloustue SIEKTPUYECKON MaIIHBI, OCHOBHEIE
JJIEKTPOMarHUTHbIE M DJEKTPOMEXaHMYECKHE  IIPOLECCHI,
HPOMCXOJIIME B JICKTPUUECKON MaIlUHE.

45. ACHHXpOHHBIE DJEKTpHYeCKMe MamuHbl. HasHaueHue,
NPUHIMI JeHCTBUS U (HU3MKA MPOUCXOIAIINX BHYTPH IPOLECCOB,
XapaKTePUCTUKH, KOHCTPYKLHMS, IPUMEHEHHE.

46. CuHXpOHHbIE MaIlWHBL. . Ha3HaueHue, NpUHIMI JSHCTBUS U
¢u3MKa TPOMCXOASAIIMX BHYTPH IIPOLECCOB, XapPaKTEPUCTHKH,
KOHCTPYKLUS, IPIMEHEHHE.

47. MamuHbl TIOCTOSHHOTO TOKa. Ha3HaueHuwe, NPUHINI
JedictBHA M (QU3MKA TPOMCXOOAIIMX BHYTPH  IPOLECCOB,
XapaKTePUCTUKH, KOHCTPYKIMS, IPUMEHEHHE.

48. Tpaucdopmaropsl. Ha3zHaueHuwe, TPHHIMII JEUCTBHA U
¢M3KMKa TPOHMCXOASAIIMX BHYTPH IIPOLECCOB, XapPaKTEPUCTHKH,
KOHCTPYKLHSI, IPHMEHEHHE.

TumnoBoe
MPaKTUIECKOe
3aJIaHue

Pazgen 6. ®usmyeckue OCHOBEI

JIEKTPOHHUKH
CxeMBbl 3aMEIIEHMs, ITapaMeTphl
u XapaKTEePUCTUKHI

TIOTYTIPOBOJHUKOBBIX PHOOPOB

49. CocTosiHUS AJIEKTPOHA B aTOME, CBSI3M aTOMOB B KPHCTaJlIax,
KpHCTaJuIMdecKast pemerka. OOHOHBL. DHEPreTHYECKHE YPOBHH
9JIEKTpOHAa B HM30IHpPOBAaHHOM  atome.  O6oOrmiecTBieHne
9JIEKTPOHOB B KpHCTawie. BonHoBas (yHKIWSA 3JIEKTpOHA B
KpHcTaiule. J[BkKeHHe 3JEeKTpoHa B KpHCTa/Ule MOA NEHCTBHEM
BHEIUHEN CUJIBL.

50. 3amonHeHHE 30H 3JEKTPOHAMH W JEJeHHE TeNl HAa MEeTaJlIbl,
TDIICKTPUKH u TTOTYTIPOB OTHHIKH. CobcTBeHHbIE
nomynpoBogHUKH. [loHsTHEe O aplpkax. JlokanbHBIE YPOBHH B
3anpenieHHoM 30He. [IpruMecHble MOMypOBOAHHUKH.

51. Tenepamus SIEKTPOHHO-IBIPOYHBIX nap. TemnoBas
reaepanusi. KoHIeHTpamuss HoOcWTeneld 3apsna B COOCTBEHHOM
nonynpoBonHuke. YpoeHb @epmu. Ilonoxenue ypoas depmu u
KOHLICHTPALMsI CBOOOAHBIX HOCHTENEH 3apsiia B COOCTBEHHBIX
MomynpoBogHUKax.  KoHmeHTparwst  HocuTened  3apsima |
ToNo)KeHne ypoBHS DepMu B MPUMECHBIX MOIYITPOBOAHUKAX.

52. TlomeBas reHepammsi HocuTened 3apsima. | eHeparms
HoOcHUTeNneH 3apsiia npu coymapeHusix. Ilporeccsl pexomMOWHannm
HOCHTENEH 3apaa. Bpemst )ku3HU HOCUTENeil.

TwumoBoe
MIPAaKTUIECKOE
3aJaHue
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53. SBnenmst  mepeHoca  3apsimoB.  [lpelid  3apsmoB B
anekTpuueckoM  mone.  JAuddy3us  Hocurened  3apsma B
MOTYNpoBogHHUKaX. [IoHITHE TOABIKHOCTH HOCHUTENEH 3apsiia U ee
3aBHCHMOCTb oT TEMIIEpaTypHI. DJEeKTPOIIPOBOAHOCTH
TIOTYTIPOBOTHUKOB.

54. PaBHOBecHble W  HEpaBHOBECHBIE  HOCHTENH  3apsija.
KBasuypoBun @epmu. [peiip u auddy3uss HepaBHOBECHBIX
HocHTeNel. YpaBHEHUs] HETIPEPHIBHOCTH.

55. Tlepexon mexay monynpoBomHuKaMu N u P TunoB. [lonsrue
CHMMETPHYHOIO0 M HECHUMMETPUYHOTO Iiepexona. P-N rmepexox B
PaBHOBECHOM COCTOSIHHH. [P-N TIEPeXoJl, CMEIICHHBIH B TPSMOM
HaIpaBJICHWH, KOHIIEHTpalluu HocuTenel 3apanos, BAX nepexona,
CMEIIEHHOTO B TPSIMOM HAaIlpaBJIeHUHU. P-N TepeXoJl, CMEIICHHBIH B
0o0paTHOM HampaBJICHWH, KOHLIIEHTPALMKA HOCUTENeH 3apsaoB, BAX
repexo/ia, CMEIIEHHOT0 B 00paTHOM HaIpaBIICHUH.

56. HmmynbCHBIE W BBICOKOYACTOTHBIC CBOMCTBa P-N mepexona.
Emkoctu p-n nepexona. [Ipo6oii p-n mepexona.

57. TlonynpoBOoJHHKOBBIE JIIOJIBL. MasnomorHbie
BBINIPSIMUTEIIbHBIE JIUOJIBI. ITpunimn JIEUCTBHS, BAX.
WUmnynscHble  AMOABL, CTAOWIMTPOHBI, BapuKambl. [IpuHIMN
neiicteusi, BAX wu mnapamerpsl. TyHHeJIbHbIE M JIABUHHO —
nposieTHele anojpl. [ToHsATHE 0 cxemax 3aMelleHHs! DIEKTPOHHBIX
npubopoB. Cxema 3aMelIeHUs] TONYIPOBOAHUKOBOTO JMOJA.
KomMmyTalimoHHbIe TOTEpH B AUOAX.

58. bunonspHeiii Tpanzucrop. YcrpoiictBo. OCHOBHBIE TPOLECCHI
NPOUCXOJIE B TpaH3UCTOpe (NPUHLMIT JeHCTBUS). Oddexrt
MOAYJISIIIMK TONIIMHBI 0a3bl (3pdekt Dpau). Cxembl BKIIOYEHUS
OounomspHoro  Tpansucropa. CraTHYecKHe  XapaKTEPHCTUKU
OWITOJIIPHOTO TPAH3UCTOpa B cxeme ¢ obrieit 6a3oit (OB). Monens
D6epca — Momia. CraTuyeckue mapaMeTpbl  OHIOISPHOrO
TpaH3ucTopa. Mopens B 00JaCTH Majioro CHUTHana (JIMHEHHas
MOJEITb TPAH3UCTOPA).

59. [IuHamuyeckue mapaMeTpbl M YacTOTHbIE  CBOMCTBa
OUITONISIPHOTO TpaH3HUCTOpA. 3aBUCHUMOCTD apaMeTpoB
TpaH3UCTOpa OT PeXXKUMa U TeMIeparypsl. [lapamerpsl TpaH3ucTOpa
KaKk uersipexnomocHuka (h-mapameTpbr). XapaKTEpHCTHKA |
napameTpsl TpaH3ucTopa B cxeme O0.

60. KitoueBoit pexuM pabOTBl  OHITONSIPHOTO  TPaH3UCTOpA.
[lepexonHple XapaKTEPUCTUKU OUIONAPHOTO TpPaH3UCTOpa IPH
paboTe B KIIFOYEBOM pEKUME.

61. IlomeBoii TpaH3HCTOp C YIPABISIOMMM [P-N  MEPEXOIOM.
VYerpotictBo. Ilpunnumn pefictBusa. CXeMbl BKIIIOYEHHS IIOJIEBOTO
TpaH3UCTOpA. Cratuueckue XapaKTEPUCTUKU MI0JIEBOT'O
TpPaH3UCTOpa C YOPaBIAIOIMM P-N  mepexofoM. YacToTHbIe
cBoiictBa. Cxembl 3aMeIleHHs ¥ TapaMeTpbl TPAaH3UCTOpA.
Pa3HOBHIHOCTH MOJIEBBIX TPAH3UCTOPOB C YIPABISIOMNM P-N
NIEPEXOJI0OM.

62. TlomeBoii TpaH3UCTOp C HW30IMPOBaHHBIM 3aTBOpoM (MJIII-
TpaH3ucTop). YcCTpoiicTBo, kinaccupukanus. [IpuHIMN neicTBusL.
OcoOeHHOCTH TpoTeKaHusi (Pu3ndecKux mpoleccoB. CraTndeckue
XapaKTEPUCTUKH TOJIEBBIX TPAH3UCTOPOB C MHIYIIMPOBAHHBIM U CO
BCTPOEHHBIM KaHaJaMH. OKBHBAJCHTHBIE CXEMbI 3aMEIICHUs,
MapamMeTphl TPAH3UCTOPOB.

63. KutoueBoit pexxum pabOThl TMOJNEBBIX TPAH3HCTOPOB  C
W30JMPOBAaHHBIM  3aTBOpOM.  llepexongHble  XapaKTEepUCTHKH
TIOJIEBBIX TPAH3UCTOPOB IPH PAOOTE B KIIFOUEBOM PEKUME.

64. [duomHblii TUPUCTOp (AMHKUCTOP). YCTPOWCTBO, MPHHIIKII
JNEUCTBUS, BOJBT — aMIepHas XapakTepucTuka. TpuOdHBIN
TUPUCTOp  (TPUHHCTOP). YCTPOHCTBO, TPHHIUI  JCHCTBUS,
OCOOCHHOCTH  OTIHPaHMS 1O  YNPABISIOMIEMY  3JIEKTPOLIY.
BonsTaMnepHas XxapakTeprCTHKa CHIIOBOTO TPHHUCTOPA.

65. WunukaropHble TIPHUOOPBI. DOTOINEKTPUIECKUE
TIOTYTIPOBOJHUKOBBIE MPHOOPHI. ONITO3JIEKTPOHHBIE IPHOOPHI.
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Pa3nen 7. AmnanoroBas | 66. Knaccudukamms u OCHOBHBIE XapaKTEPUCTUKU YCHIIUTEIEH. Tunosoe
CXEMOTEXHUKAa.  YCHWINTEIbHbIE | AHAIM3 pabOThl OJHOKACKAJHBIX YCHIIUTENEH: KOI(PPHUIHUCHT MPaKTHYECKOe
KaCKa/Ibl TIepeMEHHOT O W | YCWJICHHS, aMIUIUTYAHO-9aCTOTHBIE XapaKTEePHCTHKH. 3aJjaHue
noctostHHOro Toka. OOpatHble | 67. PexxuMbl paboTHI 1 TEMIEpaTypHas cTaOMIH3alys.
CBSI3U B yemnmutensx | 68. MHorokackajaHbele yCHIUTEIH.
AHaOroBascxeMOTEXHUKA. 69. YcunuTenu MOIIHOCTH.
Ucrounnkn BropuuHoro | 70. M30uparenbHbIE yCHIIUTENH.
AJIEKTPOITUTAHHSI. Oranonnsle | 71. Ycuiaurenun — MOCTOSHHOTO — TOKa. Hpeiip  Hys.
HCTOYHHUKH Juddepennmanbapie Kackapl.

72. OOpatHble CBSI3M B YCHJIMTENSX, X BIUSHUE HA MapaMeTphl U

XapaKTEPUCTUKH YCUIIUTEIISL.

73. TlomynpoBOJHHMKOBBIE  BBIIPSIMHTEIIH: Kiaccudukanys,

OCHOBHBIE TTapaMeTphl. DJIEKTPUUECKHE CXEMBI M IPUHIUIT pabOTHI

07HO(a3HBIX BHIIPSIMUTETICH.

74. DnexkTpudeckue CXeMbl M TPUHIMI PpadoThl Tpex(daszHBIX

BBINPSIMUTENEH.

75. Dnexrpudeckue QUIBTPHI.

76. Ilapamerpuueckre | KOMIICHCAIIMOHHBIE CTaOWIIU3aTOPHI

HarpspKeHus. BHelHne XapaKkTepuCTHKY.

77. UmnynbcHele  cTaOWimu3aTophl — HamlpspkeHWs.  BHemrHue

XapaKTEePUCTUKH.
Pa3nen 8. Amnanorosast | 78. Cxembl, CBOICTBa ¥ IPMMEHEHHE ONEPALOHHBIX yYCHIIUTENeH Tunosoe
cxemorexnuka. Oneparmonnsie U | (OY).  [duddepenuupyronme  ycuiautenu, CyMMaTopsl U IIPAKTUUYECKOE
pearomiye YCUJIUTEINH, | HHTerpatopsl Ha 6aze OVY. 3a/laHne
aKTUBHBIE ¢buibTphl, | 79.  Ycwautenu nepeMEHHOro ToKa. M3MepuTebHbIC YCUITUTENH.
KOMITapaTopsl 80. AKTHBHBIC QHIBTPEI.
AHanorosbie u mrdposeie | 81. AHayiorosbie KOMIIapaTophl. OrpaHu4uTeNy.
ANIEKTPOHHBIEC KITFOYH Jlorapudmudeckue yCUIIUTENH.
[udposas cxeMmorexHuka. | 82. T'eHepatopsl.
bazoBbie aneMeHTs! | 83, AHanoroBble IEPEeMHOKUTENIN CUTHAJIOB.
UHTErpanbHBIX cxeM. Tumosele | 84. KiroueBble ycTpoiicTBa Ha  OMNOMSPHBIX M HOJEBBIX
KOMOHMHAIIMOHHBIE CXEMBI TpaH3ucTopax. brIcTpozelicTBHe KIIO4el U CIOCOOBI  €ro

HOBBILLICHUS.

85. Amnanorosele  xmoud. CmioBele  kimoun.  Kimouesble

YCTPOMCTBAa Ha UHTETPAJIbHBIX MUKPOCXEMaX.

86. IIpHHUIMIBI MOCTPOCHUS JIOTHYECKHX 31eMEHTOB. OCHOBHbIE

JIEKTPUYECKUE TAPaMETPhl U IKCIUTYyaTallMOHHBIE XapaKTePUCTUKH

JOTHYECKHX MHUKPOCXEM.

87. Pa3HOBHUIHOCTH JIOTMUYECKHX HHTEIPAIbHBIX MHKPOCXEM:

TTJI, 3CJI, KMOIL

88. OcHOBBI cHMHTE3a KOMOMHAIMOHHBIX cxeM. KozjoBble

npeodpazoBarenu. lludparopsr u aemmdparopsl. Jloruyeckue

KOMMYTATOpHI (MYJIBTUILIEKCOPBL U [Ie MYJIbTHILIEKCOPHI).

89. Cymmaropel. Cxembl YCKOpEHHOro mepeHoca. JIBou4HbIe

KOMIIapaTOpBL.
Pasnen 9. | 90. Munumuzanus JIOTUYECKUX GbyHKIHMH, CHUHTE3 Tunosoe
[NocnenoBatenbHOCTHBIE KOMOWHAIIMOHHBIX HU(PPOBBIX YCTPOUCTB. MPaKTHYECKOe
nu(ppPOBBIE YCTPOICTBA 91. Tpurrepbl. ACHHXpPOHHBIE M CHHXpPOHHBIE RS-Tpurrepsr. D- 3a/aHue

[udpo-aHanoropsie U aHajIOro-
nu(pOBBIE IPEOOpPaA30BATEIH.

Meronabl " CpeacTBa
aBTOMAaTH3aLINHU
CXEMOTEXHHUYECKOTO
MIPOEKTHPOBAHUS  DIIEKTPOHHBIX
CXEM

Tpurrepsl 1 T-Tpurrepsl. Y HuBepcainbHble JK-Tpurrepst.

92. JlBowuyHbIle W JBOWYHO-JECATUYHBIC cdeTyukd. CHHTE3
CHHXPOHHBIX W ACHHXPOHHBIX CYMMHPYIOIIUX, BBIUYUTAIONINX H
PEBEPCUBHBIX CUCTUHUKOB.

93. Peructpbl mamsTH U CABUTA.

94. [udpossie aBTOMaThl. ABTOMaThl Munun u Mypa. Cunre3s
IU(PPOBBIX aBTOMATOB.

95. Knaccudukarus crocodbos AIIT - ITAIl mpeobpa3zoBanwmii;
HAIT ¢ mperu3noHHBIMU PE3UCTUBHBIMHA MATPHIIAMH.

96. ALl UMKIMYECKOr0 PaBHOMEPHOIO U  MOPa3pPSIHOTO
ypaBHOBelmBaHus. Cliensiiiee ypaBHOBEIIBaHHE.

97. ALII aBOHHOr0 MHTETPUPOBAHMS.

98. OcHOBHBIC 3amaydl aBTOMATU3AIUH CXEMOTEXHHYECKOTO

MIPOCKTUPOBAHUA DJICKTPOHHBIX CXEM.

99. MaremMaTH4uecKue MOACIIN AHaJIOI'OBBIX u L[I/I(i)pOB BbIX
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SJIEMEHTOB JIEKTPOHHBIX CXEM.
100. ITocTpoeHne MaTeMaTHYECKHX MOJENCH 3JIEKTPOHHBIX CXEM
T10 CTPYKTYPHBIM M IPUHIIUITHAIEHBIM CXEMaM.

101. MaremaTiyeckue METObI, NPUMEHSEMBbIE MpPU PELICHUN
3a/1a4 aHAJIN3a ¥ CUHTE3a HJIEKTPOHHBIX CXEM.

TunoBble NpakTHYeCKUE 3aJaHUSs

3ajgaya Ha pacyeT PeKUMOB B IIPOCTOH LIENU IOCTOSTHHOTO TOKA.

3agaya Ha pacyeT PeKUMOB B IIPOCTOH LIEMU CUHYCOMIAIBHOTO TOKA.

3azaya Ha pacueT peXUMOB B IPOCTOH Tpex(da3HOW LEeNU CUHYCOUJAIIBHOTIO TOKA.
3ajgaya Ha pacyeT PeKUMOB B IIPOCTOH L€ HECUHYCOUAIBHOIO TOKA.

3agaua Ha pacyeT MEePEXOqHOro Mpoliecca B LN EPBOr0-BTOPOTo MOPSIKA.

agkrwpE

6.2. [lpuMepHbIe 3a]aHUSA KOHTPOJILHOI PadoThI
3anannue 1.

[TpuBeneHa cxema AIEKTPHUUCSCKON IIETTH MOCTOSTHHOTO TOKa. HallTh TOKM B BETBSIX IIEMTH METOIaMHU:

1) 3akoHOB Kupxroda;

2) KOHTYPHBIX TOKOB;

3) Y3JI0BBIX TIOTEHIIMAIOB.

BbIuncnuTh HamnpspkeHHss Ha OTACNBHBIX OJJIEMEHTaX, MOIIHOCTH OTICIbHBIX HCTOYHHUKOB H
NPUEMHUKOB SHEPTHH, a 3aTEM MIPOBEPHUTH OAIAHC MOIIIHOCTEH.

JT NI
R; Rs Ry
E R,
Ry E; R,

3aganue 2.

[IpuBenena cxeMa 3J€KTpUYECKOU 1enu nepeMeHHoro toka. Yacrora toka B cetu 50 I'u. Haittu
TOKH B BETBSAX LIENTH METOJAMU

1) 3akoHOB Kupxroda;
2) KOHTYPHBIX TOKOB;
3) Y3JIOBBIX IMOTCHIIMAJIOB.

Brerauciauth HalIpsAKCHUA Ha OTACIbHBIX JJICMCHTAX, AKTHMBHBIC MW PCAKTUBHBLIC MOIIHOCTH
OTACIIbHBIX MCTOYHHUKOB M IIPHUCMHHUKOB JHCPIruH, a 3aTCM IIPOBCPUTH banaHC MOILIHOCTEH. OHpeI[eJ'II/ITB
IIOKa3aHuA BATTMETPA.

R;
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CBeaeHUs 0 pa3paboOTKe U YTBEPKAEeHUM paboydeil mporpaMMbl AU CIUNIMHBI

Pabouas mporpamma mucuuruimHbel b1.5.22. «DnekTpoHHKa M SJIEKTPOTEXHHUKa» COCTABIICHA B
cootBerctBuU ¢ ®I'OC BO u yrBepxkaena B komruiekre ¢ OOIl nanpasnenus 23.03.01 Texuocdepnasn
0e30MaCHOCTD.

CocraBurens (n): T'opaun A.B., nonent kadeapsl nHOOPMATUKH U BRIYUCIUTEIHHON TEXHUKA
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