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1 Heap TUCHUNIMHBI.
B pesynbTare OCBOEHHS JaHHOW MUCHMIUIMHBI Y OOYyYaromerocs AOJDKHBI OBITh  C(OPMHPOBAHBI
KOMITETEHITUM OCHOBHOW TpO()eCCHOHANBHOW 00pa3oBaTeIbHON MporpaMMbl OakanaBpuara (janee -

OITOIT): OTIK-1, TTK-3.

COZ[Cp)KaHI/IC 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
KOMIETEHIINH

HaumenoBanue kateropuu (rpymisbl)
KOMTISTEHITHI

KOI{ W Ha3BaHUEC KOMIICTCHIIMHN

Ob6menpodeccronanpHas

OIlK-1 Crnocoben YYUTHIBATh
COBPEMEHHBIE TEHJICHIIMH DPa3BUTHUS
TEXHUKM W TEXHOJOTUH B o00iacTu

TeXHOC(EPHOU 0€30MacHOCTH,
W3MEPUTEIIBHOW M BBIYUCIUTEILHON
TEXHUKH, nH(pOpMAITHOHHBIX

TEXHOJIOTUH TPU PEIICHUU THUIIOBBIX
3aga4 B oOsiacté mpohecCHOHATBHON
JIeSITETLHOCTH, CBS3aHHOM C 3aIUTOM
OKPYXKaIOIIEeH Cpellbl U 00eCTICUCHUEM
0€30MacHOCTH YeJIOBEKa

[TpodeccrnonanpHas

I1K-3 Croco0eH  HCII0JB30BaTh
3aKOHBI M METOJAbl MaTEMAaTHKH,
€CTECTBCHHBIX,  TI'yMaHUTApHbIX U
SKOHOMHYCCKHUX HAyK TPH PEIICHUH
npodecCHOHATBHBIX 33134, IPUMEHSTh
Ha TPAKTUKEC HABBIKK IPOBEICHUS H
OITMCAHMS MCCIIEAOBAHNUM, B TOM YHCIIE
9KCIIEPHUMEHTAIbHBIX

1.2

NuaukaTopbl J0CTHKEHUS KOMIIETEH AU

Tabmuna 1.2 — UHaukaTopsl JOCTHXKEHHUSI KOMIETSHITUH, (OPMHUPYEMbIE THCIUTLTAHON

Konx v HasBanue

I/IH,Z[I/IKaTOpBI JOCTHIKCHUA

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

KOMIIETECHIIUU komnereHnuy mo OITOIT dbopmupyromnue komnerernuo OITOI]
OIIK-1 Crnocoben | OIIK 1.7 Cnocoben yuutbiBaTh | K.M.04.02Bbicias Matematika
YUYUTBIBATE COBPCMCHHBIC | COBPEMCHHBIC TCHACHIIUN PA3BUTHSA Eﬁgjgi ;(EI/ISI/IKB.
N .M.04. MU
TCHACHIINN pa3BI/I"I"I/IH TCXHUKHU U TCXHOJ'IOI:“I/II/I IIpH pa60Tve C K.M.04.08 HaqepTaTeana;I reomerpuss ¥
TCXHUKH U TEXHOJIOTHI B | SICKTPOTCXHUYECKOH ANIAPaTypOi U | wommporepras rpaduka
obOmacti  TEXHOC(HEPHOM | AIEKTPOHHBIMHU YCTPOUCTBAMHU. K.M.04.06 Hokconorus
0€30I1aCHOCTH, K.M.04.05 Temmopnznka 51
M3MEpHTEIBHOI - IHIPOra3oiMHAMHUKA
. K.M.04.09 DJIeKTPOHUKA "
BBIYUCIUTCIBbHOU
JIEKTPOTEXHUKA
TCXHHKH, K.M.04.11 Teopus ropeHus u B3phiBa
MH(GOPMALMOHHBIX K.M.04.12 Hane:xHOCTb TEXHMYECKHX CHCTEM
TEeXHOJIOTUN npu Y TEXHOTE€HHBIN PUCK
PCILICHHH THIOBBIX 3a1ad K.M.09.03 TIIpombmmuieHHass —0e30MacHOCTD
OTACHBIX MPOU3BOICTBEHHBIX OOHEKTOB
B obnactu !
- K.M.09.02 Oxpana oOkpyxkarome# cpeasl Ha
PO ecCHOHATBHOM 00BEKTAX SKOHOMHUKH

ACATCIBHOCTH, CBSI3aHHOM

K.M.04.14(Y) YueOHas MIPaKTHKA.




Kon n nassanue
KOMIIETEHIINHN

Nuaukatopbl JOCTHKEHUS
xomnerenmuy mo OITOIT

JIMCIMIIUIMHBL U TPAKTHKH,
dopmupyromue komnerernnuto OIMOIT

C 3aIUMTOM OKPYXKAOIIEH
cpensl U oOecreuyeHUuEeM
0€30MMaCHOCTH YeJIOBEKa

O3HaKOMHTEITFHAS PAKTHKA
K.M.10.01(IT) TlpowsBoicTBeHHAsl TpPaKTHKA.

TexHonmormyeckast (poekTHO-
TEXHOJIOTUUECKAsl TIPAKTHKA)

KM.11.01() IlomroroBka ¥ mporemype
3aIUTHI " 3aIuTa BBIITYCKHOMN

KBIH(UKAIIMOHHOH paboThI

IK-3 Croco6en | TTK-3.1 Hcnomsayer Mmetobl | K.M.04.01 Beenenne B mnpodeccnoHaibHyio
MCIOJb30BaTh 3aKOHBI U | pelieHUss  3agad = B oOmacty | ACATCIRHOCTR

METOIbI MaTeMaTHKH, | TeXHOCPepHO  Oe30MacHOCTH  C Eﬁgjgi 3;;1;?

€CTECTBEHHBIX, IOMOIIBIO  3aKOHOB U METOJOB | K M 04.05 Temodusixa "
T'YMaHHUTapHBIX n | MaTEMATHUKU, CCTCCTBCHHBIX, | ruapora3ogrHaMuKa

HSKOHOMHUYECKUX HAYK MPH | TYMAHUTAPHBIX W SKOHOMHUYECKHX | K.M.04.10 DiaeKTpoHHKA U 2IEKTPOTEXHUKA
peleHIH HayK K.M.04.07 Merponorusi, craHgapTu3ands |
podeccunoHalIbHBIX [1IK-3.2 Crasur, IIPOBOJINT, ffi}%ﬂnf la L}Ig)pm FOpeHHS H B3pbIBa

3a/1a4, TPUAMEHATH HA | ONMCHIBAET WCCIENOBAHUSA, B TOM | K M.04.15 M3GpaHbic miasbl Gu3HICCKOLi
MPaKTHKE HaBBIKU | YHCIIC IKCIICPUMEHTAIIbHBIC XUMUH

IMPOBCACHUA W OIIMCAaHHA

HCCIICNOBAaHNN, B TOM
qHCIIe
OKCIICPUMCHTAJIBHBIX

K.M.04.1B.01.01  OpraHuzamust  Hay4HO-
HCCIIEIOBATEIIBCKON NeITEILHOCTH
K.M.04.JIB.01.02 ITaTtenTOBEICHHE

K.M.09.02 Oxpana okpyxkaromiei cpensl Ha
00BEKTaxX 3KOHOMHKH

K.M.10.02(IT) IIpou3BoacTBeHHas TpaKTHKA.
[MpodumibHas npakTHKa.

KM.11.01(1) IlomroroBka x mporenype
3aIUTHI u 3armra BBIITYCKHOM

KBaIM(UKALIMOHHOM pabOTBhI.

1.3

3nanus, ymenusi, HaBbIku (3YB) nmo nucuuminue

Ta6nmuma 1.3 — 3Hanus, yMeHUs, HaBBIKH, DOPMHUPYEMbIC TUCITUTLTMHON

Kon n nazBanue NHaukaTtopsl 3Hanus1, ymeHus, HaBbIkU (3YB), dopmupyemsie
KOMITETEHIUI JOCTHKEHUS JTUCIUTUIMHON

KOMITETEHIIUH,

3aKperyICHHbIE 32

TUCIIUIITTUHON
OIlK-1 Crnoco0en | OIIK 1.7 CnocoGeH | 3HaTh:
YUUTHIBATh COBPEMEHHbBIE | YUUTHIBATh -OCHOBHBIE THUIBl DJIEKTPUYECKUX MAIIMH U
TEHJCHIINH pa3BUTHUS | COBPEMEHHBIE TpaHcGopMaTOpoB U 00JIACTU UX IPUMEHEHHS;
TEXHUKH W TEXHOJIOTMH B | TEHJCHLUU Pa3BUTHUS | -OCHOBHBIE  TUIBI W OOJNACTH  NPUMEHEHHUS
obnactu TeXHOC(HEPHOH | TEXHUKH U | QJIEKTPOHHBIX MPUOOPOB U YCTPOUCTB;
0€30MacHOCTH, TEXHOJIOT Uil npu | YMeTh:
U3MEpUTETbHON u | pabote C | -pa3pabarbIBaTh MNPUHIUIHUATIBHBIE DJICKTPHUECKHE
BBIYMCITUTEIIBHON  TEXHHKH, | DIEKTPOTEXHUUECKO | CXEMBI.
MH(POPMALMOHHBIX U ammapatypol U | Branerts:
TEXHOJIOTUH TpHU PEIICHUU | HIEKTPOHHBIMU -HaBBIKAMH  pabOTBI  C  AJIEKTPOTEXHUYECKOU
TUTIOBBIX 3a7ad B OOJIACTH | yCTPOMCTBAMH. anmnapatypoil ¥ SIeKTPOHHBIMU YCTPOHCTBAMHU.
npodeccruoHaIbHON
NEeSITeNFHOCTH, CBSI3aHHOW C
3aIIUTON OKpY’Karolen
cpensl W oOecreyeHHeM

0€30IIaCHOCTH YEI0BEKA

[1K-3 Crocoben

[IK-3.1 Hcnonwsyer

3HaTh:
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Konx n HazBanue WNupukartopsl 3Hanus, ymenusi, HaBoiku (3YB), hopmupyemsbie
KOMITIETEHIIUU JOCTHKEHUS JUCLUIUINHON
KOMIIETEHIIUH,
3aKpEIJICHHbIE 32
JUCLHUIUIMHON

HCIO0JIb30BATh  3aKOHBI U | METOJbl  PEILIEHUS | ~-OCHOBHBIE 3aKOHBI IEKTPOTEXHUKU Ui
METO/1bI MaTeMaTHKH, | 3aad B  OOJIACTH | SJIEKTPUYECKUX U MAarHUTHBIX LETICH;
€CTECTBEHHBIX, TexHoc(epHOH -IIPUHLUIBI TTOCTPOEHUS JJIEKTPUUYECKUX MaAIIMH,
I'yMaHUTapHbIX u | 6e30MacHOCTH C | memeil, ONEKTPOHHBIX CXEM IpU  PEUICHUU
HSKOHOMHYECKMX HAyK [MpH | TOMOIIBIO 3aKOHOB M | MPO(ECCHOHANBHBIX 3a/1a4.
peleHnn METOJIOB YMmeTs:
npodecCHOHANBHBIX  3a/1a4, | MATEeMAaTHKH, -[IPUMEHSATh MIPUHLIMIIBI IIOCTPOCHUS
MPUMEHATh HA  IPAKTHKE | ECTECTBEHHBIX, JNEKTPUYECKUX LIETIEN U 3JIEKTPOOOOPYA0BAHHUS B C
HaBbIKM  MPOBEACHHUA U | TYMaHUTApHBIX u | Bnagers:
ONMCAHUS HCCIIEOBAHUN, B | SKOHOMUYECKHUX -HaBbIKAMHM PYYHOTO M 3JIEKTPOHHOI'O MOCTPOEHHUS
TOM qucliie | HayK CXEM U LieTed MpH peHIeHUH MpodeccunoHaTbHbBIX
AKCIIEPUMEHTAIBHBIX TIK-3.2 CraBuT, | 3a7a4.

MIPOBOJIUT,

OTIMCHIBAET

HCCIIeIOBaHUS, B

TOM qucle

9KCIIEPUMEHTAJIbHBIE

2 O0béM U TPYIOEMKOCTh JUCHUILIMHBI 10 BUAAM yYUeOHBIX 3aHSATHIM.

D opMBbI IPOMEKYTOYHOH ATTECTALUH.
Tabmuma 2 — O6beM U TPYJO0EMKOCTh JUCITUTIINHBI 1O BUJAM YICOHBIX 3aHITHI

OO6mast TpyA0€MKOCTh | BHUIBI y4eOHOUW PaOOTHI 1O AWCITUILIMHE,

O6bEM vacoB o popmam

MIPOBOJIUMBIC B pa3HBIX (popmax 00yeHus
(0]02]0) 0300 300
1 OOmast TpyA0€MKOCTb JUCITUTIIMHBI 72
2 KonraktHas paboTa oOydarommxcs ¢ mpernojaBareiaeM (1o 12
BHJIaM Y4eOHBIX 3aHATHI) (BCETO)
AynutopHas paborta (Bcero): 12
B TOM YHCJIC:
JIEKIIUA 6
MPAKTUYCCKHUE 3aHSATHS, CEMUHAPBI 4
MPAKTUKYMBI
J1a00paTOpPHBIC PAOOTHI 2
B MHTEPAKTHUBHOU (opMme 2

B 2JIEKTPOHHOU (hopme

BreaynuropHas pabora (Bcero):

B TOM HYHCIIC, HHAWBUAYAJIbHAA pa60Ta 06yqalonmxc51 C

IpETIoAaBaTCIIEM

TI0/ITOTOBKA KYPCOBOii paboThl /KOHTaKTHas paboTta’

IpyINoBas, WHAWBUIyaJbHas KOHCYIbTAllUsl M MHbIE BUbI
y4eOHOI 1eATeNbHOCTH, PeyCMaTPUBAIOIINE IPYIIIOBYIO UIIH
VHIMBHUYAIbHYIO paboTy 00YyJaroNnuxcs ¢ MpernoiaBaTesieM

TBOpUecKasi padoTta (dcce)

Y Yacei, evioenennvie 6 VII na kypcosoe npoexmuposanue ¢ konmaxmmoii popme (3 uaca)
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KOHTpOJIbHast paboTa

3 CamocrosiTensHas pabora obydaronuxcst (BCero)

60

4 TIpoMexxyTo4Has aTTecTalys 00yJaromerocs — 3a4eT

3. Y4eOHO-TEeMATHYECKUH IJIAH M COlEePKAHUE U CUUIJIUHBI.
3.1 YueOHO-TEeMAaTHYECKUH IJIaAH

Taomuua 3.1 - YueObHo-Tematuueckuii wian QPO

E 06"1[[251 TpynoeMKoCTb 3aHATHI (4ac.) ®opMBI TeKyHIero
B Paznensl u TeMBbI AMCHUIUINHBI [TPYAOCMIEOETE 0®0 WOHTPOJII 1
= A AucH (6cezo uac.) AYIHTOpPH. IPOMeEsKy TOTHOI
M0 3aHATUAM
= 3aHATHA CPC arrecTaluu
Z = JeKI. | mpakT. | Ja6. yCIeBaeMoOCTH
Pazmen 1. OcHOBHBIE TOHATHS U MOJENU VYcTHBIN onpoc, peleHue
TEOPUH IJIEKTPOMArHUTHOTO TTOJIS yueOHBIX 3a7a4
1- OCHOBHBIE 3aKOHBI U OnpeseneHns Teopun
JNEKTPUYECKUX Ilenel, TOMOoJIOrn4ecKue
rapameTpsl u METOJIBI pacuera
QNIEKTPUUYECKUX 1eTeit
Pazgen 2. AHamM3  yCTaHOBHBILIEIOCH YcTHBIN onpoc, pelieHne
3_4 pexKuMa B LCHAX CHUHYCOHMIAAJIBHOT'O TOKa. y‘{e6HI>IX 3aaa4
MHOronomarCcHbIE 1IEMTH
TpexdasHble 1eny nepeMeHHOro ToKa
Paznen 3. Pacuer anekTpuyecKkux Ienei YceTHBIN 0NpOC, pelleHue
npu  TEPpUOAUYCCKUX HECUHYCOUIAIbHBIX y‘{e6HI>IX 3aaa4
BO3JEUCTBUIX
5-7 | Pacuer mepexoaHbIX MPOIECCOB B IIEIIAX BO
BpeMeHHOW  obmactu.  Vcmonmb3oBaHue
npeobpazoBanus Jlammaca [ud  aHanusa
ueneii. [lepenarounas GyHKIMs nenu
Pazpen 4. AHanmu3 u pacyeT 3IeKTPUIECKUX YcTHBIN ompoc, pelieHne
Henen ¢ HeJIMHENHBIMU DJIEMEHTAMHU yueOHbIX 33724
8 | OcHOBHBIE 3aKOHBI U ONIpPEICICHHUS TCOPHU
MarHuTHBIX Iened. AHaaM3 ¥ pacuer
MarHUTHBIX Ienel
Pazmen 5. OnexTtpuueckue 1enu C YcTHBIN OIIpoc, pelieHue
g. | bacmpesieneHHbIMu napamMeTpamu u y4eOHBIX 3a1a4
11 | TMEPEXOIHbIE MPOLECCHI B HAX
DneKTpHYecKre U3MEPEHHS U IPUOOPHI
DneKTpruuecKre MalTHHBI
Paznen 6. duznyeckue OCHOBBI YcTHBIN OIIpoc, pelieHue
JIEKTPOHUKH yueOHBIX 3a71a4
12 | Cxembl  3amelleHWs, HapamMeTpel U
XapaKTEPUCTUKU TTOTYIPOBOTHUKOBBIX
puOOpOB
Pasgen 7. AmnanoroBas CXEMOTEXHHUKA. YcTHBIM Ompoc, pelieHue
YcunurenbHbIE KacKaibl MEPEMEHHOIO M y4eOHBIX 3a7a4
13- | mocrosiHHOrO TOKa. OOpaTHBIE CBSI3H B
16 | ycunurensx — AHAIOrOBasCXeMOTEXHHKA.
VICTOYHMKH BTOPHYHOTO 3JIEKTPOIUTAHHUS.
OTanoHHBIE HCTOYHUKHI
Pasmen 8. AmHamoroBas CXeMOTEXHHKA. YcTHBIM Onpoc, pelieHue
OmnepaloHHBIE M PEIAIOININE YCUIIUTEIH, y4eOHBIX 33724
aKTHBHBIE (PUITBTPHI, KOMIAPATOPHI
17 AmnanoroBele W IU(POBBIE 3IEKTPOHHBIC

KIIIOYH
Hudposas CXEMOTEXHHKA. bazoBble
3JIEMEHTbl MHTETPAJIbHBIX CXeM. THUIOBbIE
KOMOWHAIIMOHHBIE CXEMBI




E Oomas TpynoemkocTs 3aHsTHIl (dac.) ®opMBI TeKyIIero
B Pa3nenpl 1 TeMbI TUCHUTUTHHBI [FPYAOEMKOCTE 000 KOHTPOJIS 1
= (6cezo uac.) AyauTopH. MPOMeKYTOUH O
10 3aHATHAM
= 3aHATHHA CPC aTrecTauum
2 5 JEKIl. | MpaKT. | Jiad. yCIeBaeMoCTH
Pazgen 9. ITocnenoBatenbHOCTHBIE YcTHBII ompoc, pelieHue

IU(pPOBBIC YCTPOICTBA
[udpo-ananoroBeic U aHAIOrO-NMUGPOBHIC

npeoOpa3zoBaTeny.
Merofpl H  CpEACTBA  aBTOMATH3AI[HU
CXEMOTEXHUYECKOTO MPOEKTUPOBAHHS

OJICKTPOHHBIX CXEM

y4eOHBIX 3a71a4

HpOMemyrquaﬁ aTrrecranusa

3auer

Bcero:

Taomuua 3.2 - YueOHo-TreMatuueckuii wiad 390

E Otimaﬂ TPYIIOCMKOCTL 3aHATHIH (qac.) (I)OprI TeKylIero
B Pa3nenbl M TEMBbI THCIHMIUIMHBI TPYAOCMIROETE 300 WOHTPOIS 1
= (ecezo uac.) AyInTOpH. MPOMEKYTOY HOif
10 3aHSATUAM
= 3aHATHA CPC arrecTanuu
Z = JeKH. | mpakT. | Ja6. ycneBaeMoCTH
Pa3znen 1. OcHOBHBIE MOHATUS M MOJAEIH YceTHBIN 0NpOC, pelleHue
TEOPHH DJIEKTPOMATHUTHOI'O OIS yueOHbIX 3a7a4
OCHOBHBIE 3aKOHBI M OIpEIeICHUs TEOpUH 6 6
JNEKTPUYECKUX IIenel, TOIOoJIOrH4YecKue
rapaMeTpel u METO/IBI pacuera
3JIEKTPUYECKUX Lienel
Pasmen 2. Awnamu3  yCTAaHOBHUBIIETOCS Y CTHBIN ompoc, pelieHne
peKUMa B LEMAX CHHYCOUIAIBHOIO TOKa. 6 6 y4eOHBIX 33124
MHOromnoJrocHbIe LEMU
TpexdasHble Lenu NepeMEeHHOr0 TOKa
Pazmen 3. Pacuer snexkTpHueckux Lemen YceTHBIN 0npoc, peleHue
IIPU TEPUOAMYECKUX HECHHYCOHMIANIBHBIX y4eOHBIX 33124
BO3IECHCTBUAX
Pacuer nepexoqHbIX MPOLIECCOB B LEMSIX BO 9 2 1 6
BpeMeHHOW  oOmactu.  Vcmonmb3oBaHue
npeoOpazoBanus Jlammaca [ aHau3a
ueneii. [lepenarounas GyHKIMS Henu
Paznmen 4. AHanmu3 U pacueT 3MeKTPUIECKUX YcTHBIN ompoc, pelieHne
Henen ¢ HeJIUHENHBIMU DJIEMEHTAMU yueOHBIX 33124
OCHOBHBIE 3aKOHBI U ONPEACICHHUS TEOPUU 6 6
MAarHUTHBIX Lened. AHamu3 M pacuer
MAaTrHHUTHBIX LIeTIer
Pasmen 5. DOnexrtpuueckme 1memd  C YcTHBIM Ompoc, pelieHue
pacIipeaeneHHbIMA rapamMeTpamu " yueOHBIX 3a71a4
MePEeX OJIHbIE TIPOLECCHI B HUX 11 2 1 2 6
DNeKTpUYeCcKUue N3MEPEHHUS U IIPUOOPHI
OJIEKTpUYECKHE MAIIHHBI
Pazgen 6. duznyeckue OCHOBBI YcTHBIM Onpoc, pelieHue
JJIEKTPOHHUKH y4eOHBIX 3a71a4
CxeMbl  3aMelleHHs, OapamMerpel U 6 6
XapaKTEPUCTUKH TTOTYIPOBOTHUKOBBIX
puOOpOB
Pazgen 7. AmnanoroBas CXEMOTEXHHUKA. YcTHBIM Onpoc, pelieHue
YcunurenbHBIE KacKagbl MEPEMEHHOIO H y4eOHBIX 3a71a4
MOCTOSTHHOrO ToKa. OOpaTHbIE CBSI3M B 10 2 2 ) 6
YCHINTETSIX ~ AHAJIOroBasCXeMOTEXHHKA.
VIcTOYHMKH BTOPHYHOTO 3JIEKTPOITUTAHHUS.
OTasoHHBIE HCTOYHUKHI




E quaﬂ TpyaoeMKOCTb 3aHATHI (4ac.) @®opMBI TEKyHIEro
B Paznensl u TeMBbI AMCHUIUINHBI [FPYAOCMKOCTH 320 WOHTPOIS 1
= 110 3AHSITHSIM (6cezo uac.) AyAUTOpH. MPOMeKYTOUH O
3aHATHHA CPC arrecTaluu
z E JEKIl. | mpakT. | yiaf. ycneBaeMocTH
Pazgen 8. AmnanoroBass CXEMOTEXHHUKA. YcTHBII ompoc, pelieHue
OmnepaliioHHBIE U PENIAIOIINE YCHITUTEINH, y4eOHBIX 3a71a4
aKTHBHBIE (PUIBTPHI, KOMIAPATOPHI
AmnHanoroBele W UU(POBBIE 3JIEKTPOHHBIC 6 6
KITIOUH
Hudposas CXEMOTEXHHUKA. BbazoBrie
9JIEMEHTHl MHTETPAIbHBIX CXeM. THIOBBIE
KOMOHMHAIIMOHHBIE CXEMBI
Pa3nen 9. IlocnenoBaTenbHOCTHBIE VYceTHBI onpoc, pelieHue
uudpoBsie ycTpoiicTBa yueOHBIX 3a71a4
[udpo-ananoroBeiec U aHaIOro-nuGPOBHIC
npeoOpa3oBaTeIy. 8 8
Meroapl W CpeACTBa  aBTOMAaTH3alMU
CXEMOTEXHUYECKOT0 MIPOEKTUPOBAHUS
JJIEKTPOHHBIX CXEM
KontponbHas padbora
ITpomexyTo4Has aTTecTalusl 4 3auer
Bcero: 72 6 4 2 56

3.2. Copep:xanue 3aHATHH 10 BUIAM Y4eOHOU padoThI

Tabmuma 3.2 — ConeprkaHue TUCIUTITUHBI

Ne HaumenoBanue paszena,
ConeprxkaHue 3aHATUA
n/m TEMBI JUCIATUIHHBI
Cooeporcanue 1eKYUOHHO20 Kypca
1. Paznen 1. OcHoBHble noHsTUS U Mozaenu | [lonsrue o0 aiekTpoMarHuTHOM noiie. MHTerpanbHblie U quddepeHnnansHpie

TEOPUH 3JIEKTPOMArHUTHOTO T1OJIS
OcHOBHBIE 3aKOHBI W  ONpEIeNeHUs
Teopuu NEKTPUUECKUX ermne,
TOIOJOTUYECKUE TapaMeTpbl U METOABI
pacdera 31eKTpUYECKUX Lenei

COOTHOIIIEHHSI MEX/1y OCHOBHBIMH BEJIMYNHAMH, XapaKTEPU3YIOIUMH TIOJE.
Ionpa3zaenenue 31MeKTPOTEXHUUECKHX 3a/1a4 Ha IEITHbIE U N0JIEBHIE.
[TaccuBHble (pe3ucTop, MHAYKTHBHAS KaTyIIKa, KOHAEHCATOP) 3JIEMEHTHI
3JIEKTPUUECKOI! LIETIH, UX CBOMCTBA U XapaKTepUCTUKH. CXeMBbI 3aMEIIEeHHs
3NEKTPOTEXHUIECKUX YCTPOUCTB.

OcCHOBHBIE MOHATHA U 0003HAUEHUS HIIEKTPUUECKUX BEIMUUH U 3JIEMEHTOB
JIEKTPUYECKUX Lieniel. ICTOUHUKY ¥ IPUEMHUKH 3JIEKTPUUYECKON SHEPTHH.
AxtuBHbIe (ncTOUHUKK DJIC U TOKa) SIIEMEHTHI AJIEKTPUIECKOM eI , UX
CBOICTBA M XapaKTEPUCTHKU. B3anMHbIe TpeoOpa30BaHus aKTHBHBIX
3JIEMEHTOB.

Tononoruyeckue MOHATHS TEOPHH deKTprueckuX eneit. Kinaccupukanms
LIeTIeH: JTMHEWHBIE U HEIMHEWHBIE, HEPA3BETBICHHBIE U PAa3BETBICHHBIE C
OITHUM M HECKOJIBKMMH MCTOYHHKAMHU SHEPTUH, C COCPEAOTOUECHHBIMU U
pacrpeaeneHHbIMY ITapaMeTpaMH.

OCHOBHBIE IPUHIIMITBI, TEOPEMBI U 3aKOHBI JJIEKTPOTEXHUKHU. [IpuHImn
HETIPEPHIBHOCTH (3aMKHYTOCTH) 3JIEKTPHIECKOTO TOKA M MATHUTHOTO TIOTOKA.
3axonsl Oma u Kupxroda. [TpuHIMITE CyTIepro3uuu, KOMIICHCAIIHH H
B3aMMHOCTH. Teopema 00 SKBUBaJICHTHOM aKTHBHOM JIBYXTIOJIFOCHUKE.
Mertonbl aHanu3a U pacyera JUHENHBIX AIEKTPUUECKUX LENEH OCTOSIHHOTO
Toka. OOIIe PUHINIIEI pacyeTa Herneld. Y MpoIeHne CTPYKTYPhI Ienei
METOZIOM IKBUBAJICHTHBIX IpeoOpazoBaHuil (TpaHchUTyparwn). AHaIN3 1
pacyeTr Hepa3BETBICHHBIX AIEKTPUUCCKUX LETeH ¢ OMHUM M HECKOIBKUMHU
WCTOYHMKAMH SHEPTUH. AHAIN3 U paciyeT Pa3BETBICHHBIX 3JIEKTPUYECKIX
LIeNeH ¢ HECKOJIBKMMU UCTOYHUKAMH SHEPTHU IIyTEM IIPUMEHEHUS 3aKOHOB
Kupxroda, MeTooB: KOHTYPHBIX TOKOB, Y3JIOBBIX HAIPSDKEHHH,
9KBHBAJICHTHOTO AaKTHBHOTO JIBYXIIOIIOCHHKA.
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n/n

HaumenoBanue paszena,
TEMBI JUCIHUITIIIMHBI

Copnepxkanue 3aHATUS

Pazgen 2. Ananu3 ycCTaHOBUBLIETOCS
pexuMa B ILEMAX CHHYCOMJAIHLHOTO
TOKa. MHOIOIIOIIOCHBIE IICITH
Tpexda3zHbie e IepeMeHHOr0 TOKa

CriocoObI peACTaBIeHUST U TTapaMeTpbl CHHYCOUAATIBHBIX (PyHKITHH.
MrHOBeHHOE, CpefiHee 1 IeHCTBYIOIIee 3HAYCHHUSI CHHYCOUIATLHOTO TOKa
(HanpspKeHus).

Cocrasnenue qudhepeHINaTBHBIX YpaBHEHUH U1 aHAIN3a LeTel ¢
TIOCIIEI0BATENIFHBIM 1 TIapaJlIeNIbHBIM COSJUHEHHEM 3JIEMEHTOB U X
penienue. AKTHBHOE, PEaKTHBHOE U ITOJIHOE CONPOTHBIICHUS BETBU.
BekropHas muarpaMMa HarpshKeHHH M TPEYTOJIbHUK CONPOTHUBIICHNI BETBH.
@da30oBbIE COOTHOIICHHS MEKAY TOKOM U HanpsbKeHHeM. MOITHOCTh B LETISIX
nepeMeHHoro Toka. Koadunuent MomHocT (Cos@) 1 ero TeXHUKO-
9KOHOMHUYECKOE 3HAUCHHE.

KomnnekcHsli MeTo pacueTa TUHENHBIX LENel TepeMeHHOro TOKa.
KomruiekcHble cxeMbl 3aMeIleHns 31eKTpuIecKux 1eneid. Kommiekcnoe
CONPOTHUBIICHNE M KOMIUIEKCHAs IIPOBOJJMMOCTH BeTBH. KoMIiekcHas
MOIIIHOCTb ¥ OaJlaHC MOIIHOCTH B LIEMSX CHHYCOMJATBHOTO TOKA.
Pe3oHaHCHbIE SIBIIEHHS B DJIEKTPUYECKUX 1IETISX, YCIOBHUS BOSHUKHOBEHHSI,
MpakTHYeCcKoe 3HaueHne. YacToTHbIE CBOMCTBA IIeNel TepeMEeHHOro TOKa.
AHanu3 u pacuer TpexQa3HbIX Lerneil MepeMeHHOro ToKa. DJIeMEHTHI
Tpexdazupix nenei. CrocoObl U300pakeHus U coenuHeHus (a3 TpexpasHoro
WCTOYHUKA TIUTAHUS U TIPUEMHHUKOB SHEPTHH.

Tpex- 1 4eThIPEXIPOBOHBIE CXEMBbI MUTAHKS NPUEMHHKOB. COOTHOIIEHHUS
MeXAY (a3HBIMU U JIMHEHHBIMU HANPSDKEHUSME B CHMMETPHYHON CHCTEME
OJIC ucTouHuKa.

CoenyHeHus MPUEMHUKOB Tpex(a3HOoil e 3Be30i U TPEeyroIbHUKOM 1
0COOEHHOCTH MX pacyera IMPH CHMMETPHYHBIX U HECUMMETPHYHBIX Harpy3Kax.
HazHaueHue HEHTpaIbHOrO IPOBOJA.

MormHocTh TpexdaszHoit nernu. KoadduimeHt MoIHoCTH.

Texuuka 0€30MaCHOCTH NPH IKCILTyaTallMy TpeX(Pa3HbIX YCTPOUCTB

Pazpen 3. Pacuer snexTpuueckux memnen
pu HEPUOJUUECKUX
HECHHYCOHMIAJIbHBIX BO3/IEHCTBUAX
Pacuer nepexomHbIX NMPOIECCOB B LETAX
BO BpeMeHHOii obiactu. Vcrnons3oBanue
npeobpaszoBanus Jlammaca mis aHanmza
ueneii. [lepenarounas GyHKIMs Henu

[Teproguueckue HECHHYCOMJANbHbIE BO3JCHCTBHUA U PA3IOKEHHE HX B PsA
Oypre. OcobenHocT pacuera koddduimeHToB psiga Oypbe Npu HAIUYUH
CHUMMETpHH B (hOpMe CHUTHAIIOB.

MaxkcuManbHble, CpeHIE U JeUCTBYIOUTNE HAPSHKCHUS (TOKH).

Ananus IIPOCTEHUIINX YaCTOTHO-U30MPATEIbHBIX neneu
MOCIIEI0BATENbHOM (ITapajlIeIbHOM) BKJIIOUEHHH PEAKTUBHBIX JIEMEHTOB.
DJeKTpUYecKHe CXeMbl U MPUHLHIBI PAOOTHI MPOCTEHIINX CIIIaXUBAIOIINX H
PE30HaHCHBIX YCTPOICTB.

MoIHOCTH B LIEMSIX HECHHYCOUIATIBHOIO TOKA.

OcobenHocTy paboThl TpeX(Pa3HbIX LeMneil HECHHYCOUTIAILHOTO TOKA.

[onATHe O mepexomHBIX Mpoueccax; KOMMYTaIys, COOCTBEHHbIE KOIeOaHUs
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, allePHOANICCKINA U KPUTHIECKUH PEKUMBI).
3akonsl Kupxroda B onepatopHoit popme. OniepaTopHbie ypaBHEHHS U CXEMbI
3aMEILCHUS] JIEMEHTOB LENH. AHAU3 IEPEXOIHBIX MPOIECCOB B ILEMAX C
TIOMOLIBIO mpeoOpa3oBaHUs Jlanutaca. HcnonwszoBanue TEOPEMBI
3ana3AbIBaHus Ul TOTYYSHNS! H300pa’keHNI CUTHATIOB.

Ilepenatounass (GyHKOMS [EMH W €€ CBA3b C HMMITYJIbCHOM, MEPEXOMHOH M
YaCTOTHBIMH XapaKTepHCTHKaMu mend. CBs3b IepeqaTOvHBIX (YHKLIHH C
mudQepeHInaTbHPIMA YPAaBHEHUSAMH IIETTH M YaCTOTaMH €€ COOCTBEHHBIX
KoneOaHuH.

pu

Pasnen 4. Ananms u pacuer
3JIEKTPUYECKUX LENEH ¢ HETMHEHHBIMU
dJIEMEHTAMU

OCHOBHBIE 3aKOHBI W  OIpPEICICHUL
TEOpUM MATHUTHBIX Iened. AHanu3 u
pacdeT MarHUTHBIX IIETeH

BonbT-amnepHbie XapaKTepUCTUKHA HETMHEMHBIX 3JIEMEHTOB. Y IPaBIIsieMbIe
HEJIMHENHBIE DJIEMEHTEI.

AHanm3 u pacyer Iemnei MOCTOSTHHOTO TOKA ¢ HeTMHEHHBIMHU 2JIEMEHTaMH TIPH
TTOCTIeTOBATEIFHOM W TIAPAIIETEHOM MX BKITFOUCHHH.

AHanm3 # pacyeT mnenei mepeMeHHOr0 TOKa ¢ HeTMHEHHBIMU 3JIEMEHTaML.
WueprimonHbie 1 Oe3BIHEPIIMOHHBIC HETMHEHHBIE JICMEHTHIL.

Mertonp! pacueTa HEMMHEWHBIX dIIEKTPUIESCKUX [IeTel ¢ mpuMeHeHrneM DBM.
OCHOBHBIC MATHUTHBIC BEIMYUHBI U 3aKOHBI SJIEKTPOMArHUTHOTO TIOJIS.
CBoiicTBa W XapaKTepUCTUKU (PEPPOMATHUTHBIX MaTepHasioB. MarHHUTHEIC
LIENIM MOCTOSHHBIX MAarHWTHBIX NMOTOKOB. IIprMeHeHHe 3aKkoHa MOJIHOTO TOKa
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HaumenoBanue paszena,

Copnepxkanue 3aHATUS

XapaKTePUCTUKH  MOJYIPOBOJHUKOBBIX
pudopoB

n/m TEMBI JUCIHUITIIIMHBI
JUIL aHamM3a M pacdera MAarHUTHOM Ilemd Oe3 BO3IYIIHOIO 3a30pa B
MarHUTOIIPOBO/IE ¥ C BO3MYLIHBIM 3a30poM. CXeMBbl 3aMeIleHNs] MarHUTHBIX
neneil. 3akon Oma u 3akoHbl Kupxroga U1 MarHUTHBIX Ienen.
5. Paznen 5. DOmnexrpuueckne muermu c | [lonsrue o memsix ¢ pacnpeneneHHbIME apameTpamu. uddepennuanbabie
pacIipesielleHHBIMA ~ [TapaMeTpaMH U | ypaBHEHHMs JIMHUU C paclpe/esIeHHBIMH ITapaMeTpamMu. Penenre ypaBHeHNS
TIepexX OJIHbIE TIPOIECCHI B HUX UK. BonHoBoe conporuBienne. OnpeneneHne HaNpsHKEHHUS U TOKa B
DNeKTpUYecKUue U3MEPEHUSI U IPHOOPHI | JIF000# TOYKE JIMHUH.
DNeKTpUYeCKUE MaIIUHBI [Maparomme u orpakeHHbIe BOMHBL. Da3oBast CKOpOCTh. JIMHUS 6e3 NCKaKeHUH.
CornacoBaHHast Harpy3ka. BxogHOe conpoTHBIIeHHE HATPYKEHHOH JIMHUU.
Crostane BOJTHBI B JIMHUM 0€3 MOTepb. berymue, cTosiaue U cMelaHHbIe BOJIHBI
B JIMHUH Oe3 nmoTeph. [lenHas cxema.
[Napatomme 1 oTpakeHHBIE BOJHBI HA JIMHUH. JJIEKTPOMArHUTHBIE MPOLIECCHI
NpU JBIDKEHUH TIPSIMOYTOJILHOM BOJHBI 1O JUHUKM. CXeMa 3aMelIeHHs JIMHUH.
[TepexoaHble TpoIecChl IPH BKIIIOUEHUH JTMHUH. JIMHUS 3a1epIKKH.
0. Pazgen 6.  ®usuueckue  ocHOBbI | COCTOSIHMSI  DJIGKTpOHA B aTOMe, CBS3M aTOMOB B KpHCTajUiax,
AIIEKTPOHHUKH KpHCTaJTnueckas pemerka. GOHOHBI. DHEpreTMueckre ypOBHHU DIJIEKTPOHA B
CxeMbl 3aMelleHHs, [apaMeTpbl H | M30JMpoBaHHOM aroMme. (OOOOLIECTBIEHHE HJIEKTPOHOB B  KPHUCTAILIE.

BonHoBast (GyHKIMS DdIeKTpoHa B KpUCTaie. J[BUKeHHE »JIIEKTpOHA B
KpHCTaJje MoJ AeHCTBUEM BHEIIHEH CHIIBL.

3anofHeHWe 30H 3JIEKTPOHAMHU M JeJIeHHE Tel Ha METaJJIbl, AUAJIEKTPUKU U
nonynpoBogHuKU. CoOCTBeHHBbIE MNONYNPOBOAHUKU. [loHSATHE O JBIpKax.
JlokanbHbIE YPOBHH B 3alpelICHHON 30He. IIpuMecHbIe MOIyIPOBOAHUKMY.
I'enepanust >meKTPOHHO-IBIPOUHBIX Map. TemmoBas reHepanus. KonneHTparus
HOCHTENlel 3apsiga B COOCTBEHHOM TONYNPOBOAHUKE. YpoBeHb Depmu.
[Monoxxenne ypoBHst DepMu M KOHLIEHTpALUsi CBOOOIHBIX HOCHUTEINEH 3aps/a B
COOCTBEHHBIX MNONYyNpoBOAHMKAX. KOHIEHTparust HOCHTeNed 3apsna u
nojoxeHue yposHa @PepMu B IPUMECHBIX NOIynpoBoAHukax. Ilomeas
reHepauusi Hocureneil 3apspa.  I'eHepauus HocuTened  3apsaa  IIpU
coynapenusx. [Iporeccbl pekoMOMHAIMKM HOCHTENEH 3apsga. Bpems >ku3Hu
HOCHUTEIEH.

SBnenuss mepeHoca 3apsnoB. Jlpeiid 3apsIoB B QJIEKTPUYECKOM TOJE.
Huddy3us HOcHTenei 3apsiga B MONYNPOBOAHUKAX. [IOHsATHE MOABMKHOCTH
HOCHTeJIEH 3apsa U ee 3aBUCHMOCTb OT TeMIEpaTypbl. DIEKTPOIPOBOJHOCTh
MOJIYTIPOBOJHUKOB.

PaBHOBecHBIE 1M HepaBHOBECHbIe HocuTenu 3apsaa. KsasumypoBau depmu.
Hpeiid u nuddy3us HepaBHOBECHBIX HOCHUTENEH. Y paBHEHHUSI HENPEPHIBHOCTH.
IlonsiTue snexkrpudeckoro mepexona. llepexon Meramn — HOMYHPOBOAHUK.
Bomer — ammepnas xapakrepuctuka (BAX) mepexoma. Ilepexon mexmy
HNOJIYNIPOBOAHMKAMH N u P TunoB. IloHATHE CHMMETPUYHOTO H
HECUMMETPUYHOTO Iepexona. P-n mepexonq B paBHOBECHOM COCTOSIHUHU. P-n
Mepexof, CMEIICHHBIH B NPSMOM HAIpaBJICHUH, KOHIEHTPAIMd HOCHUTEIEeH
3apsnoB, BAX nepexona, CMENIEHHOTO B PSIMOM HampaBiieHnH. P-N mepexon,
CMEIIECHHBIH B OOpaTHOM HANpaBIICHWH, KOHIIEHTPAIUU HOCHUTENEH 3apsioB,
BAX mepexona, CMEHmIEHHOTO B OOpaTHOM HampaBieHUH. VMITyiIbCHBIE U
BBICOKOYACTOTHBIE CBOWCTBa P-N mepexoma. Emxoctu p-n mepexoma. [Ipoboit
p-n mepexona.

[TomynpoBOgHUKOBBIE IUOABL. MaJIOMOIIHBIE BBIIPSIMHUTENBHBIE OB
puann peticteust, BAX. VMmynscHbIE OHOABI, CTaOMIUTPOHBI, BapUKAIIBL.
[punmun  neitictBus, BAX u mapamerpel. TyHHenbHBIE W JaBHHHO —
nporneTHsle 1uoapl. [ToHATHE 0 cxeMax 3aMemIeHUsl SIEKTPOHHBIX MPHUOOPOB.
Cxema 3aMelIeHns MOTyIPOBOJHUKOBOTO Anoaa. KoMMyTannoHHbIe ToTepu B
Jo/1ax.

BuronspHeiit TpaH3uCTOpP. Y cTporicTBO. OCHOBHBIE MPOLECCH MTPOUCXOISIINE
B TpaH3ucTope (TMpUHOWI AEHCTBHA). DPGEKT MOMYISAINH TOJNIMHAHBI 0a3hl
(adpdext Dpmm). CxeMbl BKITFOUEHHUST OUTIOISIPHOTO TpaH3ucTOpa. CTaTHUecKue
XapaKTEePUCTHKHA OHMITOIIPHOTO TPaH3UCTOpa B cxeMme ¢ obmieit 6a3oit (OB).
Mopens Dbepca — Momma. CraTudeckue mapaMerpbl  OHUIONSIPHOTO
TPAaH3UCTOPA.

IloneBoif TpaH3UCTOp € YHOPABIAOIMM P-N  HEPEXOAOM. Y CTPOMCTBO.
[Tpuanun nevictBusa. Cxembl BKIIOYEHHS NOJIEBOTO TpaH3nucTopa. CtaTudeckue
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n/n

HaumenoBanue paszena,
TEMBI JUCIHUITIIIMHBI

Copnepxkanue 3aHATUS

XapaKTEPUCTUKH TIOJIEBOrO TPAH3UCTOpAa C YHPABISIOMUM P-N IEPEXOOM.
YacrorHele cBoiicTBa. CXxeMbl 3aMEIIeHUs U HapaMeTpsl TPaH3HCTOPA.
Pa3HOBUIHOCTH MONEBBIX TPAH3UCTOPOB C YIPABIAIOIINM P-N MEPEXOIOM.
IToneBo¥t TpaH3UCTOp ¢ wW30NMMPOBaHHBIM 3aTtBopoM (MIII-Tpan3ucrop).
YerpoiictBo, knaccudukanus. [Ipunmun neiictBus. OCOOEHHOCTH MPOTEKAHUS
¢msmueckux  mpomeccoB.  CraTMueckne — XapaKTEpUCTHKH  IOJIEBBIX
TPaH3UCTOPOB C MHAYIMPOBAHHBIM M CO BCTPOECHHBIM  KaHaJaMU.
OKBHUBAJIEHTHBIE CXEMBI 3aMEIlEeHHs], TapaMeTphl TPAaH3UCTOPOB.

KitoueBoit pexxum pa®oOTHl MOJNEBBIX TPAH3UCTOPOB C HM30JUPOBAHHBIM
3atBopoM. [lepexonHble XapaKTEpUCTHKH TOJIEBBIX TPAH3UCTOPOB IpU paboTe
B KJIFOYEBOM PEXHME.

Tupuctopsl. JlnogHbelii THPHUCTOp (IXMHHUCTOp). YCTPOHCTBO, INPHHIIMII
JeUCTBUS, BOJNBT — aMmIepHas XapaKTepUCTHKA. TPHOAHBIM THUPHUCTOP
(TpuHHCTOpP). YCTPOMCTBO, NMPUHIMI JEHCTBHS, OCOOCHHOCTH OTIHPAHUS MO
YIPaBISIOLIEMY 3JEKTPOAY. Bonet amnepHas XapaKTepUCTHKa
CHJIOBOT OTPUHHCTOpA.

Pazgen 7. AmHasioroBasi CXeMOTEXHUKA.
YceunurenbHble KacKaabl IEPEMEHHOTO U
MOCTOSTHHOrO0 TOKa. OOpaTHBIC CBSI3U B
YCUTTUTEIIAX AHaHOFOBaSICXCMOTCXHI/IKa.
Ucrounuku BTOPUYHOT'O
3JIEKTPOTIUTAHUS. DTaNoHHbIE
HCTOYHUKH

Krnaccudukanms 1 OCHOBHbIE XapaKTEPUCTUKH YCWUIIUTEIed. AHalN3 padoThI
OJITHOKACKaJHBIX  ycuiuTedaed: Kod(pQUIMEeHT yCHIeHus, aMIUIUTYIHO-
YaCTOTHBIE  XapaKTEPUCTUKH. Pexxumbl  paboTel W TeMmmeparypHas
cTaOuMIM3anus.

IloHATHE O MHOIrOKAaCKaJHBIX YCHJIMTENAX. YCHIUTENU MoOLHOCTU. IloHsATHE
00 U30upaTenbHBIX YCHIUTENSX.

Ycunurenu nocrosiHHoro Toka. Jpeid nyns. uddepenimanbabie Kackabl.
OOpaTHbIe CBSI3U B YCUIIUTEIISX, UX BIUSHUE HA ApaMETPhl U XapaKTePUCTUKU
YCUITUTEIS.

[TonynpoBOAHNKOBBIE BBIPSMUTEIH: KIIACCU(HUKAIUS, OCHOBHBIE ITapaMETPBL.
DJIeKTpUYECKHe CXeMbI U TIPUHIMIT paOOThI BBIPSMUTEIIS.

Drekrpudeckre GUIbTPBI.

Crabunn3aTopbl HAIPSDKCHUS M TOKa. BHEIHNE XapaKTepUCTHKH.

Pazmen 8. AmnajnoroBas CXeMOTEXHHKA.
OmnepanyoHHbIE u permaronme
YCUIIUTEIH, aKTHUBHBIE GUIBTPHI,
KOMIIapaTOpBbI

AmHanorosbsle 1 U(POBBIE TEKTPOHHBIE
KITFOYH

[udpoas  cxeMOTeXHHKA.
3IIEMEHTBI HHTETpaIbHBIX
TumnoBble KOMOUHAIIMOHHBIE CXEMbI

bazoBnie
CXEM.

CxeMmpl, CBOMCTBA U ITPUMEHEHHE oneparoHHbIX yeuurenei (OY).
Juddepenuupyromiye ycHanTelu, CyMMaTopbl © HHTErpaTopbl Ha 6aze OY
Ycunurenyu nepeMeHHoro Toka. M3MepurenbHble yCUIUTENH.

AKTHBHBIC HUIIBTPBI.

AHanoropsie KoMmapaTopsl. OrpaHUYHUTENH.

I'enepaTopsl.

AHaIoroBble IEPEMHOXHUTENN CUTHAJIOB.

JlorapupMu4ecKre yCHUIUTEIH.

[TpuHIMIBI TOCTPOEHUS JTIOTHYECKHUX AJIEMEHTOB. OCHOBHBIE 3JIEKTPHUECKHE
HapaMeTpsl ¥ AKCILTyaTallHOHHBIE XaPAKTEPUCTUKH JIOTHIECKUX MUKPOCXEM.
PasHoBUIHOCTH NMOTHYeCKHX UHTErpanbHeIX Mukpocxem: TTJI, DCJI, KMOIL
[lepcniekTHBHBIE THITBI IOTHYECKUX MUKPOCXEM.

OCHOBHI CHHTE32 KOMOWHAIIMOHHBIX cxeM. KomoBrie mpeobpazoBaTemi.
Mudpatops! u nemudpaTopsl. Jlormaeckine KOMMYTaTOPHI (MYJIbTHILIEKCOPBI
U e MyTbTUIIIEKCOpBI). CyMMaTopbl. CXeMBI YCKOPEHHOTO TIEpeHoca.
JIBOMUYHBIE KOMIIAPATOPBI.

MuHHME3anus JTOTHYeCKHX (QYHKOUH, CHHTe3 KOMOMHAIMOHHBIX HHU(POBBIX
YCTpPOMCTB.

Pazgen 9. TTocienoBaTeabHOCTHBIE
uudpoBsie yeTpoiicTBa
Hudpo-ananorossie u
IU(POBBIE TPEOOPA30BATEIH.
Meroapl M cpenacTtBa aBTOMATH3ALNH
CXEMOTEXHUYECKOTO  MPOEKTHPOBAHMS
JJIEKTPOHHBIX CXEM

aHaJIoro-

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

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

Hudpossie aBTroMaTel. ABTOMaTel Mwumm u Mypa.
aBTOMATOB

Knaccudukamms cmoco6o ATl — ILAII npeobpazoBanwii;
MIPEM3MOHHBIMY PE3UCTHBHBIMU MaTPHULIAMH.

ALIl 1WKIMYEecKoro paBHOMEPHOTO M IOPA3PSAAHOTO YPAaBHOBEIIMBAHUSL.
Crensimee ypaBHoBemmBanue. ALl ABOWHOTro HHTErpHp OBaHMUS.

OcCHOBHBIE 3aJaull aBTOMATH3AIMM CXEMOTEXHHYECKOTO MPOEKTHPOBAHMS
JJIEKTPOHHBIX CXEM.

MaremaTndeckre MOJIEIH aHAJIOTOBBIX M NU(POBBIX JIEMEHTOB 3JIEKTPOHHBIX

Cunate3 1HMQPOBHIX

IAIT ¢
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CXEM.

HOCTpOCHI/Ie MaTEMaTHUYCCKUX MOZ[GJ'IGI\/’I QJICKTPOHHBIX CXEM IO CTPYKTYPHBIM
Y NPUHIUITUATIBHBIM CXEMaM.

MaremaTuueckue MCTOAbI, TMPUMCHACMBIC MPHU PCUHICHUM 3aJa4 aHajIn3a Hu
CHHTC3a 3JICKTPOHHBIX CXEM.

Cooeporcanue npaxmuueckux 3aHsamuil

Pasznmen 1. OcHOBHBIE MOHATHSA U MOJAEIU
TEOPHUH JIEKTPOMATHUTHOTO TTOJIS
OCHOBHBIE 3aKOHBI M  OINpPEICICHUI
TEOpUH AMEKTPHYCCKHUX LIETIEH,
TOIOJIOTUYECCKHUE MAPaMETPhl U METOJBI
pacdeTa 3JIeKTPHYSCKUX TeTei

1. AxtuBHble (uctounrnku 3J[C 1 ToKa) 371eMEHTHI JIEKTPUIECKOMN ENH, UX
CBOICTBA M XapaKTEepUCTHKH. B3anMHbIe MpeoOpa3oBaHus aKTHBHBIX
3JIEMEHTOB.

2. Meronpl aHanM3a U pacueTa JIMHEHHBIX 3JIEKTPUUECKHX LeTei
MOCTOSTHHOTO ToKa. OOIIHe MPUHIIUIIBI pacyeTa Iernei. Y IpoIeHue
CTPYKTYPHI LIeTIel METOIOM SKBHBAJICHTHBIX NPEe00pa3oBaHM
(TpaHCdurypanymn). AHaiIM3 U pacueT Hepa3BETBICHHBIX AJIEKTPHIECKUX
Hernen ¢ OTHUM M HECKOJIbKUMH UCTOYHUKAMU 3HEPTHU. AHAIN3 U pacyer
Pa3BETBIICHHBIX AIEKTPUYECKUX LIENeH ¢ HECKONbKUMHU UCTOYHUKAMU SHEPTHH
MyTeM NpUMEHEeHHs 3aKoHOB Kupxroda, MeTo10B: KOHTYPHBIX TOKOB,
Y3JIOBBIX HaIPsDKEHUHN, SKBUBAJIGHTHOIO AKTUBHOI'O IBYXITOJTIOCHHKA.

Pasmen 2. AHanu3 ycTaHOBHUBIIErocs
peKMMa B IEMSX CHHYCOHJIAIIBHOTO
TOKa. MHOIOIIOJIFOCHBIE 1IETIH
TpexdazHble nenu nepeMeHHoro ToKa

1. Crioco0bl mpencTaBieHns W apaMeTpbl CHHYCOUTANIBHBIX (DYHKIUH.
MrHoBeHHOE, cpeliHee U AeHCTBYIOIIee 3HAUeHUS] CHHYCOUIaIbHOIO TOKA
(HanpspKeHMs).

2. Cocrasienue audQepeHInanbHbIX YpaBHEHH J1J1s aHaJIN3a Lerei ¢
MOCJIEI0BATENIHBIM U ITapaJuIeIbHBIM COeIMHEHHEM 3JIEMEHTOB U UX
pemcHue. AKTI/IBHOG, PCaKTUBHOEC U TTOJTHOE COIMPOTUBJICHUSA BETBU.
BekropHas quarpamma HanpsKEHUM U TPEYTOJIbHUK CONPOTUBIIEHUI BETBU.
da30BbIC COOTHOIICHUS MECXKY TOKOM U HAIIPSXKCHUEM. MOU_IHOCTI: B LCIIAX
nepeMeHHoro Toka. KoaddunmeHt MomHocT (Cos@) 1 ero TeXHUKO-
SKOHOMHUUECKOE 3HAUEHHE.

3. KomrmekcHblit MeTos pacuera JIMHEHHBIX 1ienel IepeMEeHHOr0 TOKa.
KoMIutekcHble cXeMbl 3aMelleHus] 3IeKTpuueckux nernei. KommiekcHoe
COINPOTHUBIICHNE U KOMIUIEKCHAs IIPOBOAUMOCTb BeTBH. KoMmIuiekcHas
MOIIIHOCTb U 0ajlaHC MOIIHOCTH B LIETAX CHHYCOHJAIbHOTO TOKA.

4. CoenuHEeHUsI IPUEMHHUKOB Tpex(ha3HOH LeNHu 3Be340H 1 TPEYTrOIbHUKOM H
0COOEHHOCTH MX pacyeTa MpU CUMMETPUYHBIX U HECUMMETPHYHBIX Harpy3Kax.
Haznauenue HeHTpanbHOro NPOBOJA.

5. Mourocts Tpexdaznoii renu. KodppuimeHT MOIHoCTH.

Pazpmen 3. Pacuer snekTpuUecKux Lemen
pu MIEPUOTUIECKUX
HECHHYCOHUIAJIBHBIX BO3ICHCTBIAX
Pacuer mepexoqHbIX MPOLIECCOB B IEMIX
BO BpeMeHHO# obiactu. Vcrnons3oBanue
npeobOpa3oBanus Jlammaca mns aHanmsa
uerneii. [Tepenarounast GyHKIMS LU

1. TlonsTHE O MEPEXOHBIX MPOLECcCaX; KOMMYTAIHs, COOCTBEHHbIE KOJIeOaHNs
LEMd W BBIHYXIEHHBIH pexuM. [lepexonqHele mpoluecchl B LEMAX IEPBOTO
HopsiIKa TPU BKJIFOYEHUH HCTOYHUKOB IOCTOSHHBIX CHIHaNoB. [lepexomHbie
IIPOLIECCH B LIENH, COAEpIKaLlel MHIYKTUBHBIA, EMKOCTHOW U PE3UCTUBHBIN
3JIEMEHTHI (KoJIeOaTeNbHbIN, allePHOANICCKIN U KPUTHIECKUN PEKUMBI).

2. Enunnunple cryneHdaTas WM HMIydbcHas (QyHKuuu. IlepexomHas wu
HAMITYJIbCHAsI XapakTepUCTHKH Ienu. OnpeneneHue peakiyuu Iemd IpH
BO3/ICIICTBUM CHTHAJIOB MPOM3BOJIBHON (OPMBI: WHTETrpalbl HAIOXKCHHUS C
HCTIONF30BaHUEM TIEPEXOJHON M UMITYTbCHOM XapakTepucTuk menu (Marerpan
Hioamens). (CamocTosTeNbHOE H3yIEHNUE)

3. Tlepenarounast GpyHKIUS LENUA U €€ CBSA3b C MMITYILCHOM, MEPEXOIHON U
YAaCTOTHBIMH XapaKTepHCTHKaMu mernd. CBs3b INepeqaTOvHBIX (YHKLIHH C
I depeHInaTbHPIMA YPABHEHUSAMH IIETTH M YaCTOTaMU €€ COOCTBEHHBIX
KoneOaHuH.

Pasmen 5. Omnekrpuyeckne 1enmu c
pacupelelieHHBIMH ~ HapaMeTpaMH |
NIepeXOHbIE POLIECCH B HUX
DNeKTpUYECKUE U3MEPEHHUS U IIPHOOPHI
DJeKTpHYECKHEe MaITHHBI

1. TTorATHE O TIETSIX C pacHpeAeTeHHBIME MmapaMeTpaMu. JnddepeHnnaipabie
YpaBHEHHS JIMHUM C PACHpE/IeNICHHBIMU MapamMeTrpamu. PemieHne ypaBHEHHS
muHuK. BomHOBoe comporuBieHue. OmnpeneneHHe HANPSDKEHHS M TOKA B
000 TOYKE JIMHHH.
2. Tlamatomie u oOTpakeHHBIE BONHBL a3oBas ckopocTh. JlmHUS 06e3
nckaxkennit.  CormacoBaHHas ~— Harpy3ka.  BXomHoe — CONpOTHBICHHE
HarpykeHHOW mnuHMH. CTOsMe BOJNHBI B JIMHAM 0Oe3 moTepb. berymmwe,
CTOSIYME M CMEIIaHHbIE BOJHBI B JIMHUH 0e3 moTepb. LlemHas cxema.
3. Tlapatomme © OTpakKEHHbIE BOJHBI Ha JIMHUHM. OJIEKTPOMArHUTHBIC
CWJIMH CBhl TIPH JABWKEHHWH TPSIMOYTOJNBbHOW BONHBI 1Mo JMHHH. Cxema
3aMeneHus: TuHuH. [lepexoqHple mporeccsl MpH BKIIOYCHUH JIMHHUHU. JIMHUS

13




n/n

HaumenoBanue paszena,
TEMBI JUCIHUITIIIMHBI

Copnepxkanue 3aHATUS

3aJePHKKH.

4. TpancpopmaTtopel. Dusmka
XapaKTEPUCTUKH, IPUMEHEHHE.

5. ACHHXpPOHHBIE 3JIEKTpHUYECKHe MamHHbBl. (DU3NKa MPOUCXOASIIMX BHYTPH
MIPOLIECCOB, XapaKTEPUCTUKH, IPUMEHEHNE

6. CunxpoHHble MamuHbl. Du3nMKa NPOUCXOAAIIMX BHYTPH IIPOLIECCOB,
XapaKTEePUCTUKH, IPUMEHEHHE.

7. MatmmHbl MOCTOSIHHOTO TOKa. PU3MKa MPOUCXOSIINX BHYTPH IPOIIECCOB,
XapaKTEPUCTHUKH, MPUMEHEHHE.

TIPOUCXOSIINUX

BHYTPH  IIPOLIECCOB,

Pasmen 7. AnamoroBas CXEMOTEXHHKA.
Y cumuTenbHbIE KaCKaIbl IIEPEMEHHOT'0 U
MMOCTOSTHHOrO0 TOKa. OOpaTHBIC CBS3U B
YCHJIMTENAX AHaJOroBasCXeMOTEXHHKA.,
Ucrounuku BTOPHUYHOT'O
AJIEKTPOITUTAHUSL. DTaj0HHbIE
UCTOYHUKU

1. TlomympoBOTHHMKOBBIE IHOABI. MajOMOIIHBIE BBHITPSIMUTENBHBIE THOJIBI.
Ipuaun pevicteust, BAX. VMmynscHBIE JHOMABI, CTAOMIUTPOHBI, BapUKAIIBL.
IMpunnun  peiictBuss, BAX u  mapamerpsl. CxeMa  3aMelleHUs
MOJIYTIPOBOAHUKOBOr0 Arona. KoMMyTannoHHbIe OTEPH B JHOIAX.

2. bunonspueiii TpanzucTop. CXxeMbl BKIIOYEHHS OHMITOISPHOTO TPAaH3UCTOPA.
CraTtnyeckre XapaKTepUCTHKU OHMITOJSIPHOrO TPAaH3UCTOpa B CXeMe C o0men
6azori  (Ob). Mogens D0epca Momna. CraTHyeckde MapameTphl
OunonspHoro TpaH3ucropa. JlMHaMUuYecKWe TapaMeTpbl M YacTOTHBIE
CBOICTBa OHMITOJISIPHOTO TPaH3MCTOPa. 3aBUCUMOCTh MApaMETPOB TPaH3UCTOPa
oT pexuMa u  Temneparypel.  [lapamerpel  TpaH3uMCTOpa  Kak
ueTpipexmnomociuka  (h-mapamerpbr).  XapakTepUCTHKM ¥ TapaMeTpsl
TpaH3ucropa B cxeme O0.

3. TloneBoll TpaH3UCTOpP C YNPABISIOMIUM P-N TEpexofoM. Y CTPOHCTBO.
[Tpuniun aeiictBusi. CxeMbl BKIIOUEHHS MTOJIEBOT0 TpaH3uctopa. CTaTuueckue
XapaKTePUCTUKHU TIOJIEBOrO TPAH3UCTOpPA C YIPABISIIONMM P-N IEPEX00M.
YacrorHble cBoiicTBa. CXeMbl 3aMellleHWs] W TMapaMeTpbl TPaH3UCTOpA.
Pa3HOBHHOCTH MOJIEBBIX TPAH3UCTOPOB C YIPABISIOMIMM P-N HEPEXOIOM.

4. TloneBoW TpPaH3UCTOP C H30JUPOBaHHBIM 3aTBOopoM (MJII-Tpan3ucrop).
YerpoiictBo, knaccudukanus. [Ipunimn aeiicteus. OcoOEHHOCTH MPOTEKAHUS
¢m3udeckux  mpoueccoB.  CTaTHYeCKME  XapaKTEPUCTUKH  IOJEBBIX
TPaH3UCTOPOB C MHAYLUPOBAHHBIM M CO BCTPOCHHBIM  KaHaJIaMHU.
OKBHBAJICHTHBIE CXEMBI 3aMEIIECHNS, TapaMETPbl TPAH3UCTOPOB.

KntoueBoif pexum pabOTBl MOJEBHIX TPAaH3UCTOPOB C H30JHMPOBAHHBIM
3aTtBOpoM. IlepexonHble XapaKTEpUCTHKH MOJIEBBIX TPAaH3UCTOPOB IpU padoTe
B KJIFOUEBOM PEXKHME.

5. Ananu3 paOoThl OJHOKACKAIHBIX YCUIIUTENeW: KOIPQUIMEHT YCHUIICHHS,
aMIUTUTYAHO-4aCTOTHBIE XapaKTEPUCTUKHU. PexnMbl paboThl U TeMIlepaTypHast
cTabMIM3aIus.

6. IToHsATHE O MHOTOKACKaIHBIX YCHIMTENSX. Y CHIIUTEIH MOIIHOCTH.

7. Ycunurenu nocrossHHOro toka. Jpeiid nyns. AuddepennunansHpie
KacKaJipl.

8. OOpaTHBIe CBA3M B YCUIIUTEIISNX, UX BIUSAHHUE Ha [TapaMeTphl U
XapaKTEPUCTUKHU YCUIINUTEIS.

9. ITomympoBOITHUKOBEIE BBIIPSIMHUTEH: KIaCCH(UKALHS, OCHOBHBIE
napamMeTphl. DIEKTPHUECKHUE CXEMBI M IPUHLUI PAOOThI BBINPSIMHUTEILS.

10. DnekTpuueckue PUIBTPHIL.

11. Crabmnm3aTopbl HANPSHKEHUS M TOKAa. BHENTHNE XapaKTepUCTHKI.

Cooepoicanue 1a60pamopHvixX 3aHAM

uu

Pasnen 1. OcHOBHBIE ITOHATHA U MOIEIN
TEOPHUH AJIEKTPOMATHUTHOTO TIOJIS
OCHOBHBIE 3aKOHBI W  OINpPEICICHUL
TEOpUH AIEKTPHUECKIX LEenek,
TOIIOJIOTHUYECKHAE TAPAMETPEl U METOJBI
pacyera 31eKTpUYECKUX Lienel

JladopaTopHas padora Nel. MeTtoabl pacyeTra dICKTPHYECKHX Lene
NOCTOSIHHOT' 0 TOKA

Llenv pabomel: 3HAKOMCMGO ¢ UOEWIbHbIMU U  PeanbHbIMU
UCMOYHUKAMU, IKCHEPUMEHMAILHAA NPOBEPKA OCHOGHBIX COOMHOUIECHUIL 6
uensax NOCMOAHHOZ0 MOKA, a4 MmMaKyce Menooog paciema uyeneil Ha
ROCMOAHHOM mOKe.

Tpebdyemca:

1. UccnenoBaTh pabOTy HWICANbHBIX W pPEATbHBIX HCTOYHHKOB TOKA M
O/1C npu m3MEeHEHHN HAarPY3KH.

2. DKcHepHMEHTAIFHO TIPOBEPUTH BHIMOJIHEHHWE 3akoHOB Kupxrodda B
INEKTPUUECKHX LETIAX MOCTOSHHOTO TOKa.

3. DOKCHIepMMEHTAJIbHO TPOBEPUTH AHAIU3 JJEKTPUUECKOM Ienn
MTOCTOSTHHOT'O TOKA, BHINIOJTHEHHBIH METOJIOM Y3JIOBBIX IIOTEHIIHAIIOB.
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MEepEeXOIHbIE MPOLIECCHI B HUX
DJIeKTpUYECKHE H3MEPEHHS U TPHOOPHI
OJIeKTpUYECKHE MAIIHHBI

/11 TEMBI JUCLUIIIINHEI
4. OdopMHUTP U 3aIUTHTH OTYET 10 padoTe.

2. Pazgen 2. Ananu3 ycCTaHOBUBLIETOCS JladopaTopHas pabora Ne2. WccienoBaHme JHHEHHBIX Ienei
pekuMa B IEMAX CHHYCOMJAJIBHOTO | CHHYCOMJAJBHOIO TOKa. PacueT neneii nepeMeHHOro ToKa
TOKa. MHOT'OITOJTIOCHBIE [ETTH Llenv pabomvl: uccnedoganue 31eKMPULECKUX NPOUECCOE 6 NACCUGHBIX
TpexcazHble neny nepeMeHHoro ToKa IeMEHmMax Ha NEePeMEHHOM MmMOKe, IKCHEPUMEHMAIbHAA RPO6epKa

OCHOBHBIX COOMHOWIEHUTL 8 UENAX NEPEMEHHO20 MOKA.

Tpeodyemca:

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

2. DKCIepUMEHTAIBHO TMPOBEPUTH BBINONHEHHE 3akoHOB Oma u
Kupxrodha B anmexkTpuueckux Lensx nepeMeHHOro ToKa.

3. DOKCIepUMEHTaJIbHO TPOBEPUTH aAHAIM3 DIIEKTPUYECKOW IIeTH
MIEPEMEHHOT0 TOKA, BBIMOJIHEHHBI METOZOM Y3JIOBBIX ITOTEHIIHAIIOB.

4. OdopMuUTh U 3aLIUTHTH OTYET 110 paboTe.

JlaGopaTopHasi padota Ne3. OcHOBHbIE COOTHOIIEHNUS B TpexdasHbIX
Hensx NepeMeHHoro ToKa

Llenvs padomvr: uccnedoganue 31eKMPOMAZHUNIHBIX NPOUECCOE 6
CUMMEMPUYHBIX U HECUMMEMPUUHBIX MPEXPAZHBIX YENAX NPU PASTULHOM
coeouneHuu 00MOMOK 2eHEPamopa u Hazpy3Ku.

Tpebyemca:

1. HccnenoBath 31eKTpOMAarHUTHBIE MPOILECCHl B TpeX(a3HoW Lenu Npu
CUMMCTPUYHBIX MW HCCHUMMETPUYHBIX PEKHUMaAX IO CXEME 3BE€3/1a-3BE€3/la C
HYJICBBIM IIPOBOJAOM.

2. UccnenoBarh 3IIeKTPOMarHUTHBIE MPOIECCHl B TpeX(a3HOW Lenu Npu
CUMMETPHYHBIX M HECUMMETPHUYHBIX PEKUMax 0 CXeMe 3Be3la-3Be3fia 0e3
HYJIEBOT'O TIPOBOJIA.

3. UccnenoBaTh 31EeKTPOMArHUTHBIE HPOLECCH B Tpex(a3HOH Lenu npu
CUMMETPHYHBIX 1 HECUMMETPHUHBIX PEXUMAX 110 CXEME TPEYT OJIbHUK-3BE31a.

4. VccnenoBath 3J1€KTPOMAarHUTHBIE MPOLECCHl B Tpex(a3HoH Lenu Npu
CUMMETPHYHBIX 1 HECUMMETPHUYHBIX PEKUMAX 110 CXEME 3B€3/a-TPEYrOIbHUK.

5. HUccnenoBaTh 31EeKTPOMArHUTHBIE HPOLECCH B Tpex(a3HOH Lenu npu
CUMMETPUYHBIX U HECUMMETPUUYHBIX pEKHMax II0 CXEME TPEyroJbHHUK-
TPEyroJIbHUK

6. OhopMUTH M 3aIIUTUTH OTHYET MO padoTe.

3. Pazpen 3. Pacuer snexTpuueckux memnen JlabopaTopHas paGora Ned. AHaam3d U IKCIEPHUMEHTAJIbLHOE
pu MICPUOINYECKUX | MCCJIeIOBAHNE TIEPEXOIHbIX TPOLECCOB B _JHMHEHHBIX JJIeKTPHYeCKUX
HECHHYCOHMIAJIbHBIX BO3AEHCTBHAX 1ensix
Pacuer nepexomHbIX MPOIECCOB B LETAX ILlenv pabomwi: uccnedosanue INEKMPOMAZHUIMHBIX NPOUECCOB 6
BO BpeMEHHOW oOJsiacTH. VICTIONB30BaHHE | CUMMEMPUUHBIX U HECUMMEMPUUHBIX MPEXPAHBIX YENAX RPU PA3TUYHOM
npeodpa3oBanus Jlamnaca Ui aHanu3a | coeouHeHuu 0OMOMOK 2eHepamopa u Hazpy3Ku.
ueneil. I[lepenarounas GyHKIMA HEenu Tpebdyemca:

1. UccnenoBaTh AJIEKTPOMArHUTHBIE mporiecchl B npocreiimux RL u RC
LETSIX MPY BKJIFOYEHUN M OTKIFOUYCHNH C HICTOYHUKOM IIOCTOSTHHOTO TOKA.

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

3. UccnenoBats 3nexkrpomarauthbie mporecchl B RL u RC nensx mpu
BKJIFOUCHUH U OTKJIFOYEHUH C HCTOYHUKOM CHHYCOMIAJIBHOTO TOKA.

4. HccrenoBaTh 3J1E€KTPOMArHUTHBIC MPOLECCH B TApAIETbHOW H
nocnenoBarenbHod RLC  memsX mnpH  BKIIOYCHHH M OTKIIOYCHHH  C
CHHYCOHIAIHHOTO TOKA.

5. DKCIepUMEHTaNbHOE OMNpEAETCHNE YacTOTHBIX XapaKTEPHUCTHUK,
AMITYTBCHOW U TIEPEeXOTHON (PYHKITUH YETHIPEXITOMOCHHUKA.

6. OGopMUTH U 3aIUTUTH OTYET MO PadbOTeE.

4. Pasmen 5. Omnekrpudeckne menmd c JlaGopaTopHas padora Nos. JJIeKTpHYECKHE e C
pacIipesieNieHHbIMA ~ [lapaMeTpaMHu 1 | pacnpe/ieJieHHLIMHU NapaMeTpamMmu

lle./lb paﬁombt: u3yuenue ceoiicme u Xapakmepucmuk 3J1eKmpudecKux
ueneﬁ cpacnpedeﬂeuubmu napamempamu 6 CmayuoOHapHom u nepexodnom
pearcumax.
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HaumenoBanue paszena,
TEMBI JUCIHUITIIIMHBI

Copnepxkanue 3aHATUS

Tpeoyemcsa:
1. VccnenoBanue pabOTHI JITUHHON JIMHUY B CTAIIHOHAPHOM PEKUME TIPU

MMUTAaHUM OT WCTOYHHMKA MOCTOSTHHOI'O M IIEPEMEHHOr0 TOKa Ipu pabore Ha
COTJIACOBAaHHYIO U HECOIIACOBAHHYIO Harpy3Ky;

2. HccnenoBanne mepexomHBIX MPOLECCOB B JUIMHHOW JIMHUM IIPH
BKJIIOYEHUHN €€ Ha HCTOYHUK CHHYCOUAAJIBHOTO HANPSKEHHS, MUMITYJIbCHBIX
CHUTHAJIOB IIpU pa0doTe Ha COTTIAaCOBAaHHYIO M HECOIJIACOBAHHYIO HArpy3Ky;

3. DKCIepUMEHTaJIbHOE OIpEeJeHHEe YacTOTHBIX XapaKTEPHUCTHUK,
UMITYJIbCHON M IEPEXOAHON (DYHKIMH JUTMHHOH JINHUY;

4. OdopMuUTh U 3alIUTHTH OTYET 110 padoTe.

JlaGopaTopHasi padoTa Ne6. DiiekTpuyeckre MAIINHBI

Lenv pabomvl: usyuenue ceoiicme u XapaKkmepucmuk 31eKmpuiecKux
MAUiUH ROCHOAHHO20 U NEPEMEHHO20 MOKA.

Tpeodyemca:

1. UccnenoBanue KOJUIEKTOPHOTO ABUTATENSI TOCTOSIHHOTO TOKA;

2. HccnenoBaHue KOMJIEKTOPHOTO ABHUIATENs IEPEMEHHOI0 TOKa;

3. HccnenoBaHne CHHXpOHHOTO TPeX(a3HOro JABUTATEIIS;

4. UccrnemoBaHne  acHMHXpPOHHOTO  TpexdasHoro  JBurarens ¢
KOPOTKO3aMKHYTBIM POTOPOM;

5. HccnenoBaHue acCHHXPOHHOTO JIBYX(a3HOro IBUraTeNs;

6. MccnenoBaHue 111aroBoro JABUTaTEIs;

7. OhopMUTH ¥ 3aIIUTUTH OTHYET MO padoTe.

Pasmen 7. AmnamoroBass CXEMOTEXHHKA.
YceunurenbHble KacKaabl IEPEMEHHOTO U
MOCTOSIHHOTO TOKa. OOpaTHBIC CBS3H B
yCI/IJ'II/ITeJ'ISIX AHaﬂOFOBaﬂcxeMOTeXHI/IKa.

Hcrounuku BTOPUYHOI'O
3IEKTPONUTAHUSL. OTanoHHBIE
HUCTOYHHUKH

JlaGopaTopHasi _paGora _ Ne7. MHccieaoBaHWe  XapaKTePUCTHK
NOJIYITPOBOIHUKOBBIX INO/I0B M TPAH3UCTOPOB

Henv padomovi: usyuenue ycmpoiicmea, NPUHUUNOE padomol,
Mamemamuueckux Mmooeneil U cxem GKIIOYEHUA NOTYNPOEOOHUKOGHIX
npubopos, onpedenenue ux XapaKkmepucmuxK U pacuenm napamempos,
onpedenenue GNUAHUA NAPAMEMPOE NOJIYNPOGOOHUKOEHIX NPUOOPOE HA UX
XapaKmepucmuxu.

Tpeoyemca:

1. DOkKchnepuMEHTalnbHO CHATb U TIOCTPOUTH  BOJBTaMIICPHBIC
XapaKTepUCTUKU TpSAMOM ¥ OOpaTHOM BeTBell [Uid 3aJaHHOIO THIA
HOJIYTIPOBOAHUKOBOTO ANOJA;

2. DKCHEepUMEHTAaNbHO CHITh M  TOCTPOUTH  BOJBT-(apaaHyro
XapaKTEPUCTUKY ATl 3aJaHHOTO TUIIA IOJYTIPOBOAHUKOBOTO JIHO/A;

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

4. DKcHepuMEHTaJIbHO CHATh U TIOCTPOMTh BXOIHYIO, BBIXOJHYIO U
NPOXOJHYIO XapaKTePUCTHKH OUIIOJSIPHOTO TPAH3UCTOpa B CXeMe ¢ OoOmeH
6a3oii;

5. DKCIEepUMEHTANbHO CHATH M IOCTPOUTH BXOJAHYIO, BBIXOJHYIO H
MIPOXOIHYIO XapaKTEPUCTUKU OHUITONSPHOTO TPAH3UCTOpPAa B CXEME C OOIIUM
SMHUTTEPOM;

6. OmpenenuTh NapaMeTpbl MaTeMaTHYECKOH MOIEIH OWIOISPHOrO
TPaH3UCTOPA;

7. DKCIEpPUMEHTAIBHO CHATH M IIOCTPOUTH BXOAHYIO, BBIXOJHYIO H
MIPOXOIHYIO XapaKTePHCTHKU IIOJEBOTO TPAH3UCTOPA B CXEME € OOIIUM
HCTOKOM;

8. Ompenenuth mNapaMeTpbl MaTEeMaTHYECKOW MOICIH IIOJIEBOr O
TPaH3UCTOPA;

9. DKCHEepUMEHTAILHO CHATh W IOCTPOHTH BXOJHYIO, BBIXOAHYIO H
npoxoaHyro xapakrepuctuku M/II1 TpaH3ucTOpa B CXEMe ¢ OOILIIM HCTOKOM;

10. OmpenenuTh mapaMeTpbl Marematudeckod — mogenun  MJIIT
TPaH3UCTOPA;

11. OdhopMUTE U 3aIMUTHTE OTYET 1O padoTe.

JlabopaTopHass  paGora Ne8. McciaeaoBaHHe  TPaH3MCTOPHBIX
CIJIMHTEeJIeH H 00PaTHBIX CBA3EH B HUX
Leny padomovi: u3yuenue ycmpoiicmea u NPUHUUNOE pPAdOmMbl
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HaumenoBanue paszena,
TEMBI JUCIHUITIIIMHBI

Copnepxkanue 3aHATUS

bPAH3UCMOPHBIX — YCUIUMENbHBIX Kackaooe, onpedenenue ux
XapaKkmepucmuK U  pacuem  Rapamempos, Onpeoenenue  GAUAHUSA
napamempos oopammuwix césa3eil HA XapaKmepucmuKy ycuiumerei.

Tpeodyemca:

1. BoIMomHUTH pacyeT MapaMeTpoB YCHWIMTEIBHOTO Kackaga Ha
OounonspHoM TpaH3ucTope 1o cxeme O3;

2. DKCIEpUMEHTAIBHO ONpeeNuTh Kod(D(PUIMEHT YCHICHHsS KacKaja,
BXOJHOE W BBIXOJHOE CONPOTHBIEHUS, cHATh AUX Kackaga, OnpeneiuTh
BJIMSTHHE TTapaMeTPOB 3JIEMEHTOB KacKaJia Ha €ro XapaKTepUCTUKHY;

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

4. DKCIIepUMEHTaJIbHO ONpeNneNuTh KOd(D(UIMEHT YCHIEHUs KacKaja,
BXOJHOE W BBIXOJHOE CONPOTHBIEHUS, cHATh AUX Kackama, onpenenutb
BJIMSTHHE TTapaMeTPOB 3JIEMEHTOB KacKaJia Ha €ro XapaKTepUCTHKHY;

5. BbImomHUTH pacyeT mapaMeTpoB YCHJIMTENBHOTO Kackaja Ha
ouronspHoM TpaH3ucrope mo cxeme OK;

6. DKCIeprUMEHTAIBHO ONpeneNnuTh Kod(D(UIMEHT YCHICHHUsS KacKaja,
BXOJIHOE W BBIXOJJHOE CONPOTHBIEHUs, cHATh AUX kackajga, ompenenuTh
BJIMSTHHE TTapaMeTPOB 3JIEMEHTOB KacKaJia Ha €ro XapaKTepUCTHKHY;

7. BBINONHUTE pacyueT mapaMeTpoB yCHIIMTEIBFHOrO KacKa/ia Ha TMOJIEBOM
Tpan3uctope no cxeme OU;

8. DKcneprMeHTaNbHO ONpenenuTh KOd(QGUIMEHT YCUIIeHHs KacKala,
BXOJTHO€ W BBIXOJHOE COMPOTHBJIECHHUSA, CHATH AUX Kkackaja, omnpenenuTh
BJIMSTHHE TTapaMeTPOB 3JIEMEHTOB KacKajia Ha ero XapaKTepUCTHKHY;

9. BBINONHUTE pacyueT mapameTpoB YCHIMTEIFHOrO KacKa/a Ha MOJIEBOM
Tpan3ucrope 1o cxeme OC;

10. DKcriepUMEHTaNbHO ONpeneanTh KO3(D(MUIMEHT YCHUIICHHS KacKaja,
BXOJHOE U BBIXOIHOE COIPOTHBIEHHA, CHATH AUX Kkackama, OmpenenuTh
BIIMSIHUE TTapaMETPOB 3JIEMEHTOB Kacka/la Ha €ro XapakTepHCTHKY;

11. OmpenenuTs mapaMeTpbl U OLECHUTh BIMSAHHE Ha ITapaMeTpPhI

CHJIMMTENBHOr0 Kackaja o cxeme OO nenu o0paTHOH CBSI3H;

12. Ompenenuts HapamMeTpbl M OLCHUTh BIMSHHE Ha IapaMeTpsl
MHOTOKaCKaJHOTO YCHJIUTENS LeNH 0011el 00paTHOM! CBSI3H;

13. OdopMHTH U 3aIIUTUTH OTYET 11O paboTe.

JlabopaTopHas pa6ora Ne9. HcciaenoBanue IoJynpoBOTHHKOBLIX
BBUIPSIMHTeJICH H CTA0WIN3ATOPOB

ILleny pabomwi: u3yuenue ycmpoicmea U RPUHYUUNOE pPAdONbL
ROJIYNPOGOOHUKOGHIX bINDAMUMENE U CIAOUNU3aAmopos, onpeoeneHue ux
XapaKmepucmuK u paciem napamempos.

Tpebdyemca:

1. BeImoNHUTH pacyeT mapaMeTpoB OJHO(A3ZHOIO OIHOMOIYIIEPHOTHOTO
BBITIPSIMUTEIIS;

2. Ilposectm wuccienoBaHue OAHOGA3HOIO  OLHOIOIYIEPHOTHOTO
BBINIPAMUTENS,  OKCIIEPUMEHTAIBHO  ONPENEeNUTh €ro  IapamMerpel W
XapaKTEPUCTUKH, CPABHUTH SKCIIEPUMECHTAIBHBIE U pACUETHBIC 3HAUCHIS;

3. BemonHuTh pacyer mapamerpoB OXHO(A3HOTO ABYXIIOIYIIEPHOIHOTO
BBIIPSIMUTENS CO CPEAHEN TOUKOM;

4. TIlpoBectn wuccinenoBaHne OXHO(A3HOTO IBYXIOIYHEPHOTHOIO
BBINIPAMUTENS CO CPEIHEH TOYKOH, SKCHEPHMEHTAIBHO ONPEACIHUTh €ro
rapamMeTpsl ¥ XapaKTepUCTHKH, CPAaBHUTHh SKCIIEPUMEHTAIbHBIE W pacyeTHBIC
3HAYCHHS;

5. BemonHHTe pacdeTr mapaMeTpoB  OMHO(A3HOTO  MOCTOBOTO
BBITIPSIMUTEIIS;

6. Ilposectn wuccienoBaHue OAHO(MA3ZHOIO MOCTOBOTO BBIIPSIMHTEIL,
9KCTIEPUMEHTAIIBHO OIPEAEIUTh €r0 MapaMeTPhl M XapaKTEPUCTUKH, CPABHUTH
9KCTIEPUMEHTANIFHBIE U pacyeTHbIC 3HAUCHNS;

7. BemomHUTE  pacdeT  mapaMeTpoB  Tpex(asHOro  HyJIEBOTO
BBITIPSIMUTEIIS;

8. IlpoBect wmccrnenoBanue Tpex(a3HOrO HYJIEBOTO BBINPSIMUTEINS,
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HaumenoBanue paszena,
TEMBI JUCIHUITIIIMHBI

Copnepxkanue 3aHATUS

9KCIIEPUMEHTAIIFHO OIPEIEINUTh €ro MapaMeTpbl U XapaKTepPUCTUKY, CPAaBHUTh
9KCIIEpUMEHTAIILHBIE U pacyeTHBIC 3HAUCHNS;

9. BblmomHUTH  pacyeT  MapaMeTpoB
BBITIPSIMUATEIISE;

10. IlpoBectn wnccienoBaHWe Tpex(asHOrO MOCTOBOTO BBIIPSMHTEIS,
9KCIIEPUMEHTAIIFHO OMPEIEINUTh €ro MapaMeTpbl U XapaKTepPUCTUKHU, CPABHUTH
9KCIIEPUMEHTAIILHBIE U pacyeTHBIC 3HAUCHHS;

11. BBINONHUTE pacyeT napameTpoB MapaMeTpUUECKOTo CTa0HIN3aTopa;

12. IlpoBectu wuccieoBaHHE IapaMETPUUECKOro  CcTaOMIM3aTOpa,
9KCIIEPUMEHTAIIFHO OMPEIEINUTD €ro MapaMeTphl U XapaKTepPUCTUKH, CPABHUTH
9KCIIEpUMEHTAIIbHBIE U pacyeTHBIC 3HAUCHNS;

13. BBINOMHUTE pacyeT napameTpoB KOMIIEHCAIIMOHHOTO CTa0MIIN3aTopa;

14. TlpoBecTn wuccieOBaHUE KOMIICHCAIMOHHOTO CTaOMIM3aTOpa,
9KCIIEPUMEHTAIIFHO OMPEIEIUTh €ro MapaMeTpbl U XapaKTepPUCTUKU, CPAaBHUTh
9KCIIEpPUMEHTAIILHBIE U pacyeTHBIC 3HAUCHHS;

15. BINOMHUTE pacyeT napaMeTpoB UMITYJIbCHOTO CTa0MIN3aToOpa;

16. IlpoBectm  HCCleOBaHME  UMIYIBCHOIO  CTaOMIM3ATOpPA,
9KCIIEPUMEHTAIIFHO OMPEICIUTh €ro MapaMeTpbl U XapaKTepPUCTUKH, CPABHUTH
9KCIIEPUMEHTAIIbHBIE U pacYeTHbIC 3HAUCHNS;

17. OdopMHTH ¥ 3aIIUTHTH OTYET 1O padoTe.

Tpex(}a3HOro  MOCTOBOT'O

4 Tlopssigoxk OUHEHUBAHHMS YCIIEBACMOCTH H

chopMUPOBAHHOCTH

KOMIIETEHI U 00y4aroumerocsi B TeKyuiei U NpoMe;KyTOYHOM aTTeCTAlM.

JUJ1s1 IOJIOKUTETTFHOM OIIEHKHU IO Pe3yJIbTaTaM OCBOCHHUS JUCIUILUIMHBI 00yJaromeMycsi He0OX0IMMO
BBITIOJTHUTh BCE YCTAaHOBJICHHBIC BHJBI yaeOHOU paboThl. OlleHKa pe3ylbTaTOB pabOThl 0OydYarOIIerocs B
Oannax (rmo Bugam) npuBeaeHa B Tadbmune 4.1.1 n 4.1.2.

Tabmuma 4.1.1 — bamuibHO-pEeHTHHTOBAs OLIEHKA Pe3yJbTaTOB y4eOHOW pabOThI 0O0y4aroUIuXCs IO

Bujgam (bPC)
YuebHast pabora Cymma Bunel u pe3ynpraTsl Or1ieHKa B aTTeCTallud banel
(BUIBI) 0aIoB y4eOHOI paboThI (18 nenenn)
Texywan yueonasn paooma OP0O
Texymast ydeOHas Jleximonnsie 3ausartus (12 0-24
yiai yd 800 T - ( 6 . 0anaa — IOCEIEHIE 1
pabota B| (100%  |3amsTHII)
JIEKIIMOHHOT'O 3aHATHS
ceMecTpe /6aioB
MIOCEILEHUE TIPUBEACHHON
( mv PHBCI [paktuueckne  3amaTust|24/12 6anma — mocerierne | 3aHATHS W BBITIOJHCHHE 0-38
3aHATHHA 10|  IITKaJIbI) . 0
(12 3ansTHii) 3amanus Ha 51-85%
pacnucaHmIo u
38/12 6anua — nocemenue | 3aHATHSA U BBHIIOJIHEHUE
BBITIOJTHEHHE
o 3a1anus Ha 85.1-100%
3a1aHHHN)
JlabGopaTopHble  3aHsATHA|3 6anna — paboTa BHINOIHEHA U 3allUIICHA 0-18
(6 3amsTHII)
Hroro no tekyieii pagore B cemecTpe 0-80
Ilpomesrccymounas ammecmayusn
IIpomexyrounas 20 Bompoc 1. 5 0an110B (TTOPOroBOE 3HAUCHHUE) 5-10
aTTecTaus (100% 10 das10B (MakcHMalIbHOE 3HAUCHHUE)
(sx3amen) /6amnoB  |Pemenue 3agauu 1. 5 6as10B (TTOPOrOBOE 3HAYECHHE) 5-10
MIPUBEICHHON 10 da10B (MakcUMallbHOE 3HAUCHHUE)
TITKAJTBI)
HToro mo mpome;kyTouHoii arrecramuu (3x3amen)|  10-20

CymmapHasi oueHka no gucuuminne: CymMmMa 0aJuioB TeKyield M mpoMexkyTodHoi artectarmu 51 — 100 6amos.
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Tabnuma 4.1.2 — bamibHO-pEHTUHTOBAsT OIIEHKA PEe3yAbTAaTOB Y4eOHOW paboThl 00YYaIOIIUXCS 10

Bujam (bPC)
VYuebnast pabota Cymma Buns! u pe3ynbTatel OreHka B aTTecTalluu Bamnst
(BUIIBI) 0ayioB yaeOHOM paboTHI (18 nenenn)
Texywian yueonaa paooma OPO
Texymas ydeOHas 80o Jleximonnsle 3aHsTus (3 6. Ganna - nocemerne | 0-6
paGora B (100% - fsansmu) JICKIMOHHOTO 3aHSATHS
cemecTpe /6annoB
(HOCGIH? HHe TPHBEACHHOM [pakTuueckue 3anstus (4 6 0-12
3aHSTHH MO|  IIKAJIBI) . 6assa — mocemieHne | 3aHATHS |
3aHSITHSA)
pacrucaHHIO u BBINOJIHEHHE 3a1aHns Ha 51-85%
BBITIOJTHEHHE 3 6anna — mocemienne 1 3aHATHAS W BBIMOMHECHHE
3aJIaHMi) 3amanus Ha 85.1-100%
Jlabopatopubie  3aHsATHs|3 Gansa — paboTa BBITOJTHEHA U 3alUICHA 0-6
(2 3ansTHS)
Konrtposbhas pabora 56 6amnoB (MakcMMalIbHOE 3HAYCHHE) — pabora 0-56
BBINIOJTHEHA U 3aIlIUIICHA
HToro mo Tekymieii padore B ceMecTpe 0-80
Ilpomesrccymounan ammecmayusn
[Tpomexyrounas 20 Bompoc 1. 5 6as10B (TOPOroBOE 3HAYCHHUE) 5-10
aTTecTanus (100% 10 6ans10B (MakcHMalIbHOE 3HAUCHHE)
(9x3amen) /6amioB  |Pemenue 3amaun 1. 5 6ay1oB (TOPOroBOE 3HAYCHHUE) 5-10
NpUBEACHHON 10 6an10B (MakcHMalIbHOE 3HAUEHHUE)
IIKAJIBI)
HTOro mo nmpoMesKyTOYHOI aTTecTanuu (IK3aMeH) 10-20

CymmapHasi oneHka no aucuuminie: Cymma 0ajuioB TeKyleld 1 MpoMexyTodHoit arrecraimu 51 — 100 6anos.

HToroBas oreHKa BBICTABIIIETCS B BEIOMOCTD COTIACHO CIIEAyIOIIEMY mpaBuiy (Tabmwma 4.2):

Tabnuma 4.2. Ouenka ypoBHs cHOPMUPOBAHHOCTH KOMITETCHITHI B IPOMEKYTOYHOM aTTeCTalluu

KpuTepnn OLICHUBAHUA KOMICTCHIHUUA

YpoBenb
c¢(hopMHPOBAHHOCTH
KOMIeTeHI U

HTorosasn
OIlEHKA

Ounenka no
100-
0a/LIbHOM
IKaJje

OOyuaromuiicsi HE BIAJCET TEOPETUUYECKUMHU
OCHOBaMU JUCIUTLITUHBI u HAy4YHOM
TEPMHUHOJIOTHEH, JIEMOHCTPUPYET OTPHIBOUHBIE
3HaHMS, HE CIOCOOEH pellaTh MPAKTUYECKUE
npodeccuoHalbHbIE 3ajaud, JIOITyCKaeT
MHO>KECTBEHHBIC  CYILIECTBEHHBIE OIIMOKH B
OTBETax, HE  yMeeT  HHTepHpeTUpOBaThH
pEe3yNbTaThl U JENIaTh BBIBOJBI.

Henonyctumbiit

HEYOOBJIECTBOPUTCIBHO

Memnee 51
Oajuta

OO6yuaromuiics BIIaJIeeT YaCTUYHO
TEOPETUYECKUMHU OCHOBAMM JUCLHMIUTUHBI U
Hay4YyHOU TEPMHUHOJIOTHEH, dbparmeHTapHO
CrocoOeH peuaTh MIPaKTUYECKHE
npodeccuoHanbHbIE 3a/auu, JIOITYCKaeT
HECKOJIbKO CYIIIECTBEHHBIX ONIMOOK peHIeHHUSIX,
MOXKET YaCTUYHO UHTEPIPETUPOBATH
MOJIy4YE€HHBIE PE3yabTaThl, JIOMYCKAaeT OIIMOKHU B
BBIBOJIAX.

[ToporoBerit

YAOBJICTBOPUTCIIBHO

51-65

O6yqalom1/1171c51 BJIagccT TCOPCTUICCKUMU
OCHOBaMH JUCIHUITINHBI u Hay‘-IHDﬁ
TepMHHOHOFHCﬁ, T'paMOTHO M3JIara€t Marcpuall,

I1oBBIITIIEHHEBIH

XOPOIIIO

66-85
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ciocoOeH pemaThb MIPAKTUYECKHE
npodeccuoHanIbHBIC  3aJayd, HO JONyCKaeT
OTICIbHBIC  HECYIICCTBEHHbIC  OINMOKH B
HHTCPpHPCTALIUN PE3YJIBTATOB U BHIBOAAX.

OOyuarommiics B mosHOW Mepe Biangeer|  [IpoaBUHYTHIN OTJINYHO 86-100
TEOPETUYECKMMHU OCHOBAMHU  JHUCLUUIUIMHBL U
HAay4HOH TEpPMHUHOJIOTMEN, TPaMOTHO H3JIaraer
MaTepual, CHOCOOEH WILIIOCTPUPOBATh OTBET
npuMepamu, (QaKTamu, JaHHBIMH  Hay4HBIX

HCCJIG[[OBaHHﬁ, MNPUMCHATH TCOPCTUUCCKUC
3HAHUA JJIS peUICHUSA MPAKTUYICCKUX
podeccnoHATBHBIX 3a/1ad. [IpaBubHO

UHTEPIPETUPYET IMOJYyUYEHHBIE PE3YIAbTAThl U
nejraeT 000CHOBAHHBIE BBIBOIBI.

5 MarepuajJbHO-TEXHHYECKOE, IPOrPAMMHOE U Y4eOHO-MeTOAUYeCKOe
o0ecrneyeHue TUCHHUILINHBI.
6.2. YueOHasi auTeparypa

OcHoBHast yueOHas1 auTepaTypa

1. MunenuHna, C. A. DneKTpOTEeXHHKa, EKTPOHUKA U CXEMOTEXHHUKA : YUEOHHUK U MPAKTUKyM
st By30B / C. A. Munenuna, H. K. Munenun ; nox penakmnueit H. K. Munenuna. — Mocksa : M3gaTenscTBO
FOpaiit, 2020. — 406 c. — ISBN 978-5-534-04525-3. — URL.: https://urait.ru/bcode/450334. (nata obpaieHus
31.08.2020). — TekcT: 37eKTPOHHBIA.

2. HoBoxwunos, O. II. DnexTpoHHKa M CXEeMOTEXHHUKA B 2 T : y4COHUK JJIsl aKaJeMHYECKOTO
6akanaspuata / O. I1. HoBoxxmnoB. — Mocksa : UznatensctBo FOpaiit, 2015. — 804 c. — ISBN 978-5-9916-
4182-1. — URL.: https://urait.ru/bcode/382342. (nata oopamicaus 31.08.2020). — TekcT: 37CKTPOHHBIA.

JonoaHuTeILHAS JUTEpPATypa

1. Bo1oBo30B, A.M. OCHOBBI JIEKTPOHUKH : ydeOHOe mocodue / A.M. BonoBo3oB. — Mockaa ;
Bomorna : MWudpa-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:
3JIEKTPOHHBIM.

2. 3npiperkoBa, T.B. DnekrpoTexHuKka U AJMeKTpOHHKaA : yuyeOHoe mocobue / T.B. 3npipenkona,
B.A. Muxees, B.A. CrapukoB ; THOMEHCKUI TOCYJIapCTBEHHbI yHUBEpcUTET. — TromMeHb : TromeHCkuii
rocy/1apCTBEHHbIN YHUBEPCUTET, 2013. — 412 c. — URL:
https://biblioclub.ru/index.php?page=book&id=574381. (mara oOpamenus 31.08.2020). — Tekcrt:
3JIEKTPOHHBIM.

3. Tonunsckuit, B.b. CxeMoTexnuka ananoro-uu@poBbIx mpeodpazoBaTeneii: yueOHOe U3JaHHe
/ B.b. Tormunbckuit. — MockBa : Texnocdepa, 2014. — 290 c. — ISBN 978-5-94836-383-7. — URL.:
https://biblioclub.ru/index.php?page=book&id=273796. (mara oOpamenus 31.08.2020). — Tekcrt:
JJIEKTPOHHBIH.

6.2. MarepuajibHO-TeXHHUYECKOE M NPOrpaMMHoe olecredyeHue

AUCIUIIJIMHBI.
YuebHble 3aHATHS 0 AUCHUILIMHE MpoBoaATcs B yueOHbIx ayauropusx KI'TIN KemI'V:
HanmenoBanue noMmeieHun Juist IIepeyeHp OCHOBHOTO Agnpec (MecTONOIOKEHHE)
MIPOBEICHUS BCEX BUJIOB YUeOHOM 000pyI0BaHus, yueOHO- IIOMEIIEHUN I IPOBEACHUS
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NEATENBHOCTH, IPEyCMOTPEHHOMN
yT-IGGHBIM IIJTaHOM, B TOM 4HCJIC
IIOMCIICHUA AJIA
CaMOCTOSTEILHOM PabOTHI

HATJSIIHBIX TOCOOUM
Y UCTIOJIB3yEMOTO MTPOTPAMMHOTO
o0ecrieyeHus

BCEX BUJIOB yUeOHOM
JESATENIbHOCTH, IPEAYCMOTPEHHON
y4€OHBIM IIJIAHOM

222 YyeOHas aynmuTopus JUIS

MIPOBEICHMUA:
- 3aHATHHI JICKITMOHHOT'O THUIIA,
- 3aHATUI CEMUHAPCKOI0

(IpaKkTUYECKOTO0) TUIIA;

- TPYINIOBBIX U WHIUBUAYAJIbHBIX
KOHCYJIbTAIUH;

- TEKylmero  KOHTpOJIsi W
MIPOMEKYTOYHON aTTECTALNN.

Crneunaju3upoBaHHas
(yueOHasn) Melellb:
MapKepHO-MeJoBas,
CTYIIBSL.

OdbopynoBanue
Npe3eHTaluu y4eOHOro
MaTepuaJa: nepeHocHoe  —
HOYTOYK, IPOEKTOD, IKpaH.
Hcnoan3yemoe  mporpaMmMmHoe
obecrnevenue: MSWindows
(MicrosoftlmaginePremium 3
year 1O  CYOJHIIEH3MOHHOMY
noropopy Ne  1212/KMP ot
12.12.2018 1. mo 12.12.2021 r.),

JI0CKa
CTOJIBI,

I

LibreOffice (cBOOOTHO
pacnpocTpaHsieMoe I10),
aHTUBUPYCHOE o ESET
EndpointSecurity, JTUTICH3US
NeEAV-0267348511 10
30.12.2022 r.;MozillaFirefox
(cB0OOTHO pacrmpocTpaHseMoe

[10), GoogleChrome (cBoGO0IHO
pacmipoctpansiemoe I10), Opera

(cB0OOTHO pacrmpocTpaHseMoe
[10), FoxitReader (cB0OOIHO
pacrpocTpaHsIeMoe I10),
WinDjView (cB0GOIHO
pacnpocTpaHsieMoe I10),
Snnexc.bpay3ep (oTeuecTBeHHOE
CcBOOOHO pacmnpocTpaHsieMoe
[10).

HNHTepHer ¢  olecnevyeHneM
cutyna B JUOC.

654027, KemepoBckast oOmacts —
Kyszbacc, r. HoBoky3Heuk, mp-Kr
[Tuonepckuit, 1. 13, mom. 1

223 Jlabopatopus
3JIEKTPOHUKH, PATHOTEXHUKH H
AaBTOMATHKH. YuebHas
ayJMTOPHUS ISl TIPOBEIICHHS:

- 3aHATHH J1JaOOPATOPHOTO THIIA,

Cneuunajau3upoBaHHAs
(yueOHasn) MeleJIb:
MeEJOBasi, CTOJIbI, CTYJIbs/
Y4yeOHO-HAIJIAAHBIE  IIOCOOMSA:
JEMOHCTPAIIHOHHBIE CTEH/IBL,
MOJET! (renepartopsl,
JIBUTATENN ).

JlabopaTopHoe oOopyaoBanmue:
KOMIUIEKC ~ JTa0OpaTOpHBIA ISt
U3y4YeHUs Kypca
«PaguonpueMHbie  yCTPOMCTBay,
nasuibHas CTaHLUA, ben
NasUTHHBIN, octIiorpadel,
re€HepaTophbl CUTHAJIOB, TEHEPATOP
paanoyacTor,

ocka

654027, KemepoBckasi 001acTh —
Kysbacc, r. HoBoky3Henk, mp-KT
[Tuonepckuit, a. 13, mom. 1
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aBTOTpaHchopmMarop,

MYJIBTUMETD, perynsaTop
HaIIPSDKCHUS.
6.2. CoBpeMeHHbIE npodeccuoHaJIbHbIE 0a3bl  JaAHHBIX ]

UH(POPMALMOHHbIE CIIPABOYHbIE CHCTEMBI.
1. CITForum.ru — on-line 6ubnuoreka CBOOOJHO NOCTYIMHBIX MAaTEPHUATIOB MO HWH(GOPMAIMOHHBIM
TEXHOJIOTHUsIM Ha PyCCKOM si3bike — http://citforum.ru

2. Hayunas

AJIEKTPOHHAS

ounommoreka eLIBRARY.RU —

KpYIHENIINI

POCCHICKHI

MHGOPMAIMOHHBIN TMOpTall B 00JacTH HAYKH, TEXHOJOTHH, MEIUIMHBI U O00pa30BaHMs, COICP KA

pedepatsl U IMOTHBIE TEKCTHI —
3. EauHoe okHO nocTyma k 00pa3oBaTenbHbIM pecypcam — http://window.edu.ru/

www.elibrary.ru

6 Unble cBeneHus v (UJIM) MaTePHUAJIbI.
6.1. IlpumepHbIie BONPOChl U 3aJaHUA / 3aJa4M JJIs1 NPOMEKYTOUHOM

arrecranmumu

Tabmuna 6.1 — [IpruMepHbIe TeopeTHYECKHe BOTPOCH K 9K3aMEHY

Pasznensr u Tembl [IpuMepHBIe TEOpETUYECKHE BOITPOCHI IIpumepHsbIe
IIPaKTUYIECCKUE
3aganus /
3amayn
Paznen 1. OcHoBHble monsiTHS W | 1. OCHOBHBIE MOHATHA U 0003HAYCHHS DIICKTPHUECKUX BEINYUH Tunosoe
MoJenu TEOPHU | U DIIEMEHTOB DJICKTPHUECKUX Lienei. AkTuBHBIE (McTogHUKH DJC MIPAKTUIECKOE
3JIEKTPOMAarHUTHOTO TTOJI U TOKa) DJIJIEMEHTHl DJEKTPUYECKOM Ield, HX CBOHCTBA M 3a7aHue
OcHoBHBIE 3aKOHBI U | XapakTepuCTHKH.  B3ammubple  mpeoOpa3oBaHMs  aKTUBHBIX
olpeieNIeHUs TEOpUH | dMeMEHTOB. TOoIOoNOrH4YecKre IOHATHS TEOPUH JJIEKTPUUYECKUX
3JIEKTPUYECKUX uened, | ueneit. Kinaccupukauus uenei.
TOIoJornueckue mapamerpel W | 2. 3akonsl Oma u  Kupxroda. IIpuHIMIIBI —CYIIEPIIO3UIUH,
METOABl pacyeTa JIIEKTPUYECKUX | KOMIICHCAIIMH U B3aMMHOCTH.
nenei 3. Teopema 00 SKBUBAJICHTHOM aKTHBHOM JBYXITOJIOCHHKE.
4. AmHanu3 W pacdeT pa3BETBICHHBIX J3JIEKTPHUYECKHUX IIeTed ¢
HECKOJIBKUMH MCTOYHUKAMHU SHEPIHU IyTeM NPHUMEHEHHs 3aKOHOB
Kupxroga
5. AHanm3 W pacueT pa3BETBICHHBIX SJIEKTPUUYECKUX IIEeTIeH C
HECKOJIBKUMH UCTOYHUKAMHU SHEPI'HH METOJIOB: KOHTYPHBIX TOKOB,
6. AHamM3 W pacuer pa3BETBICHHBIX JJIEKTPHYECKHX ILENel C
HECKOJIBKUMH HCTOYHHKAMHU SHEPIHH Y3JIOBBIX HAPSDKSHHUH.
Paznmen 2. Anamu3 | 7. CnocoObl TpeACTaBlIeHHS W IMapaMeTpbl CHHYCOMIATHHBIX Tumosoe
CIJIMM HBLICETOCS peXuMa B | GyHKUMA. MTrHOBEHHOe, cpenHee M ACHCTBYIOIIee 3HAYCHHs NPaKTHYECKOe
LeMsIX CHHYCOMIAJIbHOIO TOKA. | CHHYCOMIAJIBHOTO TOKA (HAIPSOKEHUS). 3a7aHue

MHOromnoJrocHbIe HEMU
TpexdasHpie Hemu MEPEMEHHOTO
TOKa

8. CocraBnenne nuddepeHnranbHbIX YpaBHEHUH sl aHAIK3a
Lernell ¢ MOocIeqoBaTeIbHBIM M MapajUIeIbHBIM COCANHEHHEM
3JIEMEHTOB. AKTHBHOE, PEAaKTHBHOE M IIOJHOE COIPOTUBICHUS
BETBH.
9. BekropHas uarpaMMa HAaOpsHKEHHH ©  TPEYTOJbHHK
CONpOTHUBIICHNH BeTBH. Da30BBIC COOTHONICHUS MEXIY TOKOM H
HaNpsDKEHNEM. MoImHOCTe B HEMAX IEPEMEHHOTO TOKa.
Koaddrmment momHoCTH (COS®) U €r0 TEXHUKO-3KOHOMHYECKOE
3HAYCHHE.
10. KoMIuleKCHBII METOJ] pacyera JIMHEHHBIX Lelei MepeMEHHOT0
Toka. KOMIUIEKCHBIE CXEMBI 3aMEIICHHs 3IEKTPUYECKHUX IeTeil.
KomriekcHoe compoTuBIIEHHE W KOMIUIGKCHAS! TIPOBOANMOCTD
cuiBi. KoMIUIEKCHas MOITHOCTh M OajlaHC MOITHOCTH B IIEMSAX
CHHYCOMIAJILHOTO TOKA.
11. Pe3oHaHCHbBIC SIBICHHS B DJEKTPUYECKHX MENAX, YCIOBHUS
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BO3HHMKHOBEHMS, IIPAKTUYECKOE 3HAYCHHE.
12. YacroTHbIC CBOHCTBA IIETEH IEPEMEHHOTO TOKA.

13. JluHeliHBIE YETBHIPEXIIONIOCHUKH. YPaBHEHUs MaTpUIbl W
TapamMeTphl YEeTHIPEXITONIOCHUKOB.

14. OcoOeHHocTH aHanmM3a NeNed C WHIYKTUBHO-CBA3aHHBIMH
9JIEMEHTaMH; TpaHcopMaTrop B JIMHEHHOM pEXHME, HACaIbHBIHA
TpaHchopMaTop.

15. Onementsl TpexdasHpix ueneid. CrocoObl H300paKeHUs! |
coenuHeHus (a3 Tpex(azHOro UCTOYHMKA NMUTAHUS ¥ TPUEMHHUKOB
SHEPTHH.

16. Tpex- M 4YETHIPEXIPOBOIHBIE CXEMBI NUTAHUS NPUEMHHKOB.
CootHouteHust Mexay (a3HBIMH M JIMHEHHBIMH HAIPSHKEHUSIMU B
cuMmMmerpudHoii cucteMe DJ1C ucTOYHHKA.

17. CoenuHeHWs TPUEMHHKOB Tpex(asHOW Imemu  3Be3OU
0COOCHHOCTH MX pacyera NpU CUMMETPHYHBIX U HECUMMETPUYHBIX
Harpy3kax. HazHaueHue HeHTpasbHOro MpoBoAa.

18. CoenuHeHus MPUEMHHUKOB Tpex(a3HOW e TPeyroJIbHUKOM
0COOCHHOCTH MX pacyera NpU CUMMETPHYHBIX U HECUMMETPUYHBIX
Harpyskax.

19. Momnocts TpexdaszHoi uernu. KodduumeHT MOIIHOCTH.
Wzmepenne MouiHOCTH Tpex(ha3HOH LenH.

20. TNomyueHue BpaIAIOIIETrOCsi MArHUTHOTO TOJISL.

21. Meroj CHMMETPUYHBIX COCTaBJISIOLINX.

Paznen 3. Pacuer anekTpuueckux
LHenel  npu  NEepUOAUYECKHX
HECUHYCOUAAJIbHBIX
BO3JEUCTBUIX

Pacuer nepexoHbIX IPOIECCOB B
IEeMsIX BO BPEMEHHOW 00J1acTH.
Hcnonp3zoBanue npeodpa3zoBaHus
Jlarmaca  nns  aHanmsa  nenen.
[epenarounast GpyHKIMS LEH

22. Tlepuoauyeckue HECHHYCOHUJAJIbHBIE BO3IEHCTBUSI u
pasnoxenne wux B psag  Dyppe. OcobeHHOCTH — pacuera
ko3ppunmentoB psaa dypbe npu HaIUMYUKU CUMMETpUH B (hopme
CUTHAJIOB.

23. MakcuManbHble, CpelHHe M JeHCTBYIOIIHE HANpPsDKEHHA
(Toxm). MOImHOCTH B IEMAX HECUHYCOUAATIBHOTO TOKA.

24. AnHanu3 mpocTeHIIMX YacTOTHO-W30MpATEeNIbHBIX Leneil mpu
HOCJIEA0BAaTEIbHOM  (TApaJUIeIbHOM) BKIIOYEHHH PEaKTHUBHBIX
9JIEMEHTOB.

25. TlomsaTHe O TMEpPeXOAHBIX  MpoIeccaX;  KOMMYTalus,
COOCTBEHHBIC KONEOaHMA TIIETIM W BBIHYXKACHHBIH  PEXKUM.
IepexonHbie npoLecchl B LEMIX MEPBOro MOpsAAKA NP BKIIOYCHUH
HCTOYHHMKOB IIOCTOSHHBIX CHTHAJIOB.

26. IlepexonHbie mpoLecchl B LIENH, COAEpKalled WHIYKTUBHBIH,
€MKOCTHOW ¥  pEe3UCTHBHBIA  3JeMeHThl  (KoneOaTeNbHbIH,
ANIePUOAMYCCKINA U KPUTHUECKUN PEKUMBI).

27. YpaBHeHHs IleNM  4Yepe3  IIepeMEHHbIe

AHaIUTHYECKOE pEIeHHe YypaBHEHHH COCTOSHUSL.
cBsA3U. UncneHHOe peleHue YpaBHEHUA COCTOSHUS.

28. EpuHuyHble  CcTymeH4YaTtas WM UMIYJIbCHas  (DYHKIUH.
[lepexonnas ¥ UMIyIbCHAs XapakTepUCTUKH LenH. OmnpenencHue
peakyy LenH MMpy BO3ICHCTBHH CHUTHAJIOB IIPOU3BOJIBHOM (HOPMBIL:
UHTETpanbl HAJIOKEHHS C HCIOJIB30BAHUEM IIEPEXONHOH |
AMITYTbCHOM XapakTepuctuk rernn (Muarerpan roamens).

29. 3axonbl Kupxroda B omeparopHoit ¢opme. OmnepaTopHbie
YpaBHEHHS M CXEMBbl 3aMEILECHHs OJJIEMEHTOB IIeNH. AHalu3
MEPEXOIHBIX ITIPOLECCOB B LEMAX € IOMOLIBIO IpeoOpa3oBaHUS
Jlanmaca. VMcnonp30BaHie TEOPEMBI 3aa3/ibIBaHUS IS TTOTyYEeHHS
M300paKeHNA CUTHAIIOB.

30. TlepenmartouHass (pyHKUUSI LM U €€ CBSI3b C HUMIIYJIbCHOM,
MePEeXONHOM M YacTOTHBIMH XapakTepucTHkamu mnemd. CBsi3b
repeaaTounslx GyHKIU ¢ auddepeHIaTbHBIMI  YPaBHEHUSIMHI
LENMA ¥ YaCTOTaMM €€ COOCTBEHHBIX KOJIEOaHMI.

COCTOSTHUSI.
VYpaBHeHus

Tunosoe
MPaKTUYECKOE
3aJaHUE

Pazmen 4. Anamm3 wu pacder
3IEKTPUIECKUX nenen [¢
HEJIMHEHHBIMU JJIEMEHTAMU
OCHOBHEIE 3aKOHBI 31
OTIpEICIICHUS] TEOPHH MAaTHUTHBIX
uened. AHamu3 W pacyer
MAarHUTHBIX LIETeR

31. BombT-aMIepHbIE XapaKTEPUCTHKH HENWHEHHBIX 3JEMEHTOB.
VYrpaBnsieMble HETMHEMHBIE JIEMEHTHl. AHAJIU3 W pacdeT Leneu
MIOCTOSIHHOTO ~ TOKA C  HEIMHEWHBIMH  3JIEMEHTAMH  IpHU
MOCIE0BATENBHOM M MapaIeIbHOM UX BKIIOUEHHH.

32. AmnHanu3 ¥ pacdeT Ienel MepeMeHHOro TOKa C HEMHEHHBIMU
JJIeMeHTaMHu.  VHepunoHHBIE W OE3MHEPLUMOHHbIE HEIMHEHHbIE
SJIIEMEHTBIL.

TwumoBoe
MIPAKTUIECKOE
3aJIaHne
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33. Merompl pacuera HENWHEWHBIX JJIEKTPUYECKHX IIeTed ¢
npuMeHeHreM DBM.

34. CoiicTBa U XapaKTCPUCTUKH (EePPOMATHUTHBIX MAaTEPHAIIOB.
MarHuTHbIe UENH MOCTOSIHHBIX MArHUTHBIX MOTOKOB. [IpumeHnenue
3aKOHA MOJTHOTO TOKA JUIsl aHaJIH3a M pacdyeTa MarHUTHOU ey 0e3
BO3JIYILIHOTO 33230pa B MArHUTONPOBO/IE U C BO3AYIIHBIM 3a30POM.
35. CxeMsl 3aMeIIeHUsT MAarHUTHBIX Iered. 3akoH OMa M 3aKOHBI
Kupxroda m1st MarHuTHBIX 1enen.

Pazgen 5. DnexTpuueckue 1enu ¢
pacripe/ielleHHBIMU  TTapaMeTpaMu
U TIepeXO0/IHBIE POLIECCHl B HUX
ONeKTpU4ecKue HU3MEpPEeHus U
TIpUOOpPHI

DJIeKTpUIECKHEe MaITUHbBI

36. IlomsaTne o 1emsX C pachupele’eHHBIMH TapaMeTpaMHu.

Juddepennmanbaple  ypaBHEHUS JIMHHM C  paclipeieieHHBIMH

napamerpamu. Penienue ypaBHEHUS JTUHAM.

37. BomHoBoe conporuBienue. OnpeseneHne HanpsDKEHHsT 1 TOKa

B 000l Touke nuHMW. [lajmarompie W OTpaKeHHBIE BOJHBL

dazoBast CKOPOCTb.

38. Jlunmsa Oe3 uckaxenwid. CoryacoBaHHas Harpyska. BxomHoe

CONPOTHUBIICHNE Harpy)KeHHOW NMHUHU. CTOSYME BOJNHBI B JIMHUH

6e3 norepb. berymue, crosune n cMelIaHHBIE BOJIHBI B JIMHUK 0e3

noteps. LlenHas cxema.

39. DneKkTpoMarHuTHbIC TPOLIECCHI npu JIBIDKEHUN

NpSMOYTrOJIbHOM BOJNHBI N0 JMHMM. CXema 3aMelleHHs JIMHHH.

[epexonnbie mpoliecchl IPH BKIIOYEHUH JTMHUH. JIMHUS 3a1epKKH.

40. H3mepeHHs DJIEKTPUUECKMX W HEIJIEKTPUUECKUX BEIUYHH.

Mertoapl M3MEpeHUil: NpsIMble U KOCBEHHbIE, HENOCPEACTBEHHON

OLUEHKH W  CpaBHEHUSI. Mepsl u  mpeoOpa3oBareny.

MeTtponoruueckue XapakTepUCTUKU CPEACTB U3MEPEHUI.

41. H3mepeHHe SIIEKTPHUUYECKHX BEIIMYUH: TOKOB, HANPSHKEHHH,

COHpOTHBJ’IeHHﬁ, MOUIHOCTHU U DHEPIUH.

42. TlpeoOpa3oBaTeny HEAIEKTPUUECKHX BEINYWH: T€HEPATOPHbIE

U MapamMeTpUvecKHe.

43. MocToBble M  KOMIICHCAIIMOHHBIE METOIBl  M3MEPEHUIA

NEKTPUUECKUX U HEAJICKTPHUUECKUX BEIUYHUH.

44. Tloustue SIEKTPUYECKON MaIlIUHBI, OCHOBHEIE

JJIEKTPOMAarHUTHBIE W JJIEKTPOMEXaHMYECKHE  IIPOIIECCHI,

MPOUCXOSIIHE B JICKTPUIECKON MaIIMHE.

45. ACHHXpOHHBIE DJEKTpHYecKMe MamuHbl. HasHaueHue,

NPUHIMI JeHCTBUS U (U3MKA MPOUCXOAAIINX BHYTPHU IIPOLECCOB,

XapaKTEPUCTUKH, KOHCTPYKLUS, IPUMEHEHUE.

46. CuHXpOHHBIE MaIlWHBEL. . Ha3HaueHue, NpUHIMI ASHCTBUSA U

¢M3KMKa TPOHUCXONSIIMX BHYTPH IIPOLECCOB, XapaKTEPUCTHKH,

KOHCTPYKLUS, IPUMEHEHHE.

47. MamuHbl TIOCTOSHHOTO TOKa. Ha3HaueHuwe, NpPUHINI

JedictBs M (QU3MKA NPOMCXOAAIIMX BHYTPH  IPOLECCOB,

XapaKTEPUCTUKH, KOHCTPYKIUS, IPUMEHEHHE.

48. Tpauncdopmaropsl. HasHaueHuwe, TPUHIUN JSHCTBUI U
CHJIMKa TPOHMCXOJAIINX BHYTPH MPOIECCOB, XapaKTEPUCTHKH,

KOHCTPYKIUS, IPUMCHEHHE.

Tumnosoe
MPaKTUIECKOe
3aJlaHue

Pazgen 6. ®usmyeckue OCHOBBI

JJIEKTPOHHUKH
CxeMBbl 3aMEIIEHMs, ITapaMeTphl
u XapaKTEePUCTUKHU

TIOTYTIPOBOJHUKOBBIX PHOOPOB

49. CocTosiHUS AJIEKTPOHA B aTOME, CBSI3M aTOMOB B KPHCTAJIax,
KpHCTaJuINdecKast pemerka. OOHOHBL. DHEPreTHYECKHE YPOBHH
9JIEKTpOHAa B HM30IMpPOBAaHHOM  atome.  O6oOriecTBieHue
9JIEKTPOHOB B KpHCTawie. BonHoBas (yHKIMS SIIEKTpOHA B
KpHucTaiule. J[BkeHHe 3JEeKTpoHAa B KpHCTa/Ule MOA JEHCTBHEM
BHEIUHEHN CHUJIBL.

50. 3amonHeHHE 30H 3JEKTPOHAMH W JEJCHHE TeNl HAa METaJlIbl,
TDIICKTPUKH u TTOTYTIPOB OTHHIKH. CobcTBeHHbIE
nomynpoBogHUKH. [loHATHE O ppIpkax. JIokanpHBIE YpOBHH B
3anpelieHHoM 30He. [IpruMecHble MOMypOBOAHHUKH.

51. Tenepamus SIEKTPOHHO-IBIPOYHBIX nap. TemnoBas
reaepanus. KoHIeHTpamuss HOcHTened 3apsiima B COOCTBEHHOM
nonynpoBogHuke. YposeHb @epmu. Ilonoxenune yposus depmu u
KOHLICHTpALMsI CBOOOJHBIX HOCHTENEH 3apsiia B COOCTBEHHBIX
MOMyNpoBoAHUKAX. KoHIeHTparmst  HocuTened  3apsima |
ToNoKeHne ypoBHS DepMu B MPUMECHBIX MOIYITPOBOAHUKAX.

52. TlomeBas reHepamms HocuTened 3apsima.  [eHeparms

TwumoBoe
MIPAaKTUIECKOE
3aJaHue
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HoOcHTeNnel 3apsina npu coyaapeHusx. IIporeccsl pexomMOnHanmu
HocuTenel 3apana. Bpemst )ku3Hu HocuTeneil.

53. SBnenmst  mepeHoca  3apsimoB.  [lpelid  3apsgoB B
anekTpudeckoM  mone.  uddy3us  Hocurened  3apsma B
MOTyNpoBoAHNKAX. [oHSITHE TOMBIKHOCTH HOCHUTENEH 3apsiia U ee
3aBHCHMOCTb oT TEMIIEpaTypHI. DJIEeKTPOIIPOBOAHOCTH
TIOTYTIPOBOTHUKOB.

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

55. Tlepexon mexay monynpoBomHUKaMu N u P TunoB. [lonsrue
CHMMETPHYHOIO0 M HECMMMETPUYHOro mnepexoia. P-n mepexon B
PaBHOBECHOM COCTOSIHMM. P-N mepexon, CMEIIEHHBIH B IPSMOM
HaIpaBJICHWH, KOHIIEHTpalluu Hocutenen 3apanos, BAX nepexona,
CMEIIEHHOT0 B TIPSIMOM HalpaBJIeHHH. P-N miepexos1, CMEeIIeHHbIH B
0o0paTHOM HampaBJIEHWH, KOHLIIEHTPALMH HOCUTeNeH 3apsaoB, BAX
nepexoya, CMEIEHHOT0 B 00paTHOM HarpaBJieHUH.

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

57. TlonynpoBOoJHHKOBBIE JIOJIBL. MasnomorHbie
BBIPSIMUTENbHBIE  auonbl.  IlpuHmum — neicTus, BAX.
WmnynscHble  AWOABL, CTAOWJINTPOHBI, BapuKambl. [IpuHIMI
neiictBusi, BAX wu mapamerpsl. TyHHeIbHbIE M JIABUHHO —
MpOJIETHBIE AHUOIBI. IlonsTe o cxemax 3aMCIICHUA DJICKTPOHHBIX
npubopoB. Cxema 3aMelIeHUsl TOMYIPOBOJAHUKOBOTO JIMOAA.
KomMyTalmoHHbIe TOTEpH B AUOAX.

58. bunonspueiii Tpanzucrop. YcrpoiictBo. OCHOBHBIE TPOLIECCHI
NPOUCXOJIIE B TpaH3uCTOpe (NPUHLMIT JeHCTBUS). Oddexrt
MOAYJSIMK TONMMHBL 0a3bl (3pdekt Dpiau). CxeMbl BKIFOUSHUS
ouronmsipHoro  TpaHsucropa. CTaTHYecKHE  XapaKTEePUCTUKH
OUIONSIPHOTO TpaH3UCTOpa B cxeme ¢ odieit 6azoit (OB). Monenb
D6epca — Momia. CraTuyeckue mapaMeTpbl  OHIOJISIPHOrO
TpaH3ucTopa. Mopens B 00JacTH Majioro CHUTHana (JIMHEHHAas
MOJEITb TPAH3UCTOPA).

59. [IuHamuyeckue mapaMeTpbl M YacTOTHbIE  CBOMCTBa
OUITONIIPHOTO TpaH3HUCTOpA. 3aBHCHUMOCTD mapaMeTpoB
TpaH3UCTOpa OT PeXXKUMa U TeMiepatypsl. [lapamerpsl TpaH3ucTOpa
Kak uerhipexmomocaruka (h-mapamerpsr). XapakTepUCTHKHA |
mapaMeTpsl TpaH3ucTopa B cxeme O0D.

60. KitoueBoit pexxuM pabOThl  OHUITOJSIPHOTO  TPaH3UCTOPA.
[lepexonHple XapaKTepPUCTHKK OUWIIOJSPHOIO TPAH3UCTOpA MPH
paboTe B KIIFOYEBOM pEKUME.

61. IlomeBoii TpaH3UCTOp C YIPABISIOMMM [P-N  MEPEXOAOM.
VYerpotictBo. Ilpunnumn pefictBusa. CxeMbl BKIIIOYEHHS IIOJEBOTO
TpaH3UCTOpA. Cratuueckue XapaKTEPUCTUKHU IOJIEBOTO
TPaH3UCTOpAa C YOPaBIAIOIMM P-N  mepexonoM. YacToTHbIe
cBoiictBa. Cxembl 3aMeIlEeHWS M MapaMeTpbl TPaH3UCTOpA.
Pa3HOBHMAHOCTH MOJIEBBIX TPAH3UCTOPOB C YIPABISIOMKM P-N
NIEPEXOJIOM.

62. TlomeBoii TpaH3UCTOp C HW30IMPOBaHHBIM 3aTBOpoM (MJIII-
TpaH3ucTop). YcCTpoiicTBo, kinaccupukanus. [IpuHnun aeicTBusL.
OcobeHHOCTH TpoTeKaHus (pu3mdeckux mporeccoB. CTaTHYecKue
XapaKTEPUCTUKH TOJIEBBIX TPAH3UCTOPOB C MHIYIIMPOBAHHBIM M CO
BCTPOEHHBIM KaHaJaMH. OKBHBAJCHTHBIE CXEMbI 3aMEIICHUs,
MapamMeTphl TPAH3UCTOPOB.

63. KitoueBoii pexum paboOThl MOJEBBIX TPAH3HUCTOPOB C
W30JMPOBAaHHBIM  3aTBOpOM.  IlepexogHble  XapaKTEepUCTHKH
TIOJIEBBIX TPAH3UCTOPOB TIPH PAOOTE B KIIFOYEBOM PEKUME.

64. [uomHplii TUPUCTOp (AMHKUCTOP). YCTPOWCTBO, MPHHIIKII
JNEHCTBHS, BOJBT — aMIepHAs XapaKTePUCTHKA. | PHOIHBINA
THpUCTOp  (TpUHHCTOP).  YCTPOWCTBO, TPUHIOMII  JEHCTBUS,
OCOOCHHOCTH  OTHHpAaHWS IO  YNPABISIOMIEMY  3JIEKTPOLY.
BonsTaMnepHas XxapakTepHCTHKA CHIIOBOT'O TPHHUCTOPA.
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65. WunukaropHsle npuOOopHI. DOTOINEKTPUIECKUE
TIOTYTIPOBOJHUKOBBIE MPUOOPHI. ONITO3IEKTPOHHBIE TPHOOPHI.

Pa3nen 7. AmnanoroBas | 66. Knaccudukamms u OCHOBHBIE XapaKTEPUCTUKU YCHIIUTEIEH. Tunosoe
CXEMOTEXHUKAa.  YCWINTEIbHbIE | AHAIM3 paboThl OIHOKACKaJHBIX ycuiurened: Koddduiment MPaKTHYECKOe
KaCKa/Ibl TIepeMEHHOT 0 W | YCWJICHHS, aMIUIUTYAHO-9aCTOTHBIE XapaKTEePHCTHKH. 3aJjaHue
noctostHHOro Toka. OOpatHble | 67. PexuMbl paboTHI 1 TEMIEpaTypHas cTaOMIH3alysl.
CBSI3U B cunuTensx | 68. MHorokackajgHbele yCHIUTEIH.
AHaNOroBascx eMOTEXHHUKA. 69. Ycunurenau MOIIHOCTH.
Hcrounuku BropuuHoro | 70. H30upaTenbHBIC YCHIUTEITH.
JJIEKTPOITUTAHMSI. Oranonnble | 71. Ycuiaurenun — MOCTOSHHOTO — TOKa. Hpeitp  Hyms.
HCTOYHHUKH Juddepennmanbapie Kackapl.

72. OOpatHble CBSI3M B YCHJIMTENSX, X BIUSIHUE Ha IMapaMeTpPhl U

XapaKTEePUCTUKH YCUIIUTEIISL.

73. TlomynpoBOJHHUKOBBIE  BBIIPSIMHTEIIH: Kiaccudukanms,

OCHOBHBIE TTapaMeTphl. DJIEKTPUIECKHE CXEMBI M PUHIUIT pabOTHI

o7HO(a3HBIX BHIIPSIMUTEICH.

74. DnexkTpudeckue CXeMbl M TNPUHIMI PpadoThl Tpex(daszHbIX

BBINPSIMUTENEH.

75. Dnexrpudeckue QUIBTPHI.

76. Ilapamerpuueckre | KOMIICHCAIIMOHHBIE CTaOMIIU3aTOPHI

HarpspKeHus. BHelHne XapakTepuCTHKY.

77. UmnynbcHele  cTaOWimu3aTopsl  HamlpspkeHWs.  BHemrHue

XapaKTEPUCTUKH.
Paznen 8. AwnanoroBasi | 78. Cxembl, CBOICTBa ¥ TIPUMEHEHHE ONEPALMOHHBIX YCHITUTENeH Tunosoe
cxemorexnuka. Oneparmonnsie U | (OY).  [Tuddepenuupyronme  ycHiIuTeNd, CyMMaTopsl U IIPAKTUUYECKOE
pemaromiye YCUJIUTEINHU, | uHTerpatopsl Ha 6aze OVY. 3a/laHne
aKTHUBHBIE ¢buieTphl, | 79.  Ycwautenu nepeMEHHOro Toka. M3MepuTebHbIC YCUITUTENH.
KOMITapaTopsl 80. AXTHBHBIC QHIBTPEI.
AHanorosbie u mdposeie | 81. AHaorosbie KOMIIapaTophI. OrpaHu4uTeNy.
3JIEKTPOHHBIE KIIIOUH JlorapupmMu4ecKre yCHUITUTEIH.
Hudposas cxemorexHuka. | 82. T'eneparopsil.
bazoBbie aneMeHTs! | 83. AHanoroBble IEPEeMHOKUTENIN CUTHAJIOB.
UHTErpanbHBIX cxeM. Tumosele | 84. KiroueBble ycTpoiicTBa Ha OMIOMAPHBIX U IOJEBBIX
KOMOHMHAIIMOHHBIE CXEMBI TpaH3ucTopax. brIcTpozelicTBHe KIO4e U CIOCOOBI  €ro

HOBBILICHUS.

85. AmnanoroBele  xmoud. CmioBele  kmoun.  Kirodesble

YCTPOMCTBAa Ha UHTETPAJIbHBIX MUKPOCXEMaX.

86. IIpHHLMIIBI MOCTPOCHHS JIOTHYECKHX 31eMeHTOB. OCHOBHBIE

9JIEKTPUYECKUE TapaMETPhl U HKCIUTyaTAl[HOHHbIE XapaKTePHCTUKH

JOTHYECKHX MHUKPOCXEM.

87. Pa3HOBHUIHOCTH JIOTMUYECKHX HHTEIPAIbHBIX MHKPOCXEM:

TTJI, 3CJI, KMOIL

88. OcHOBBI cHMHTE3a KOMOMHAIMOHHBIX cxeM. KojoBble

npeobpazoBarenu. lludparopsr u aemmdparopsl. Jloruyeckue

KOMMYTaTOpHI (MYJIBTUILIEKCOPHL U JIe MYJIbTHILIEKCOPHI).

89. Cymmaropel. CxeMmbl YCKOPEHHOro mepeHoca. J[BoudHbIe

KOMIIapaTOpBL.
Pasnen 9. | 90. Munumuzanus JIOTUYECKUX GbyHKIMH, CHUHTE3 Tunosoe
[NocnenoBatenbHOCTHBIE KOMOWHAIIMOHHBIX HU(POBBIX YCTPOUCTB. NPaKTHYECKOe
nu(ppPOBBIE YCTPOICTBA 91. Tpurrepbl. ACHHXpOHHBIE M CHHXpOHHBIE RS-Tpurrepsr. D- 3a/aHue

[udpo-aHanoropsie U aHaJIOro-
IU(POBBIE TPEOOpPaA30BATEIH.

Meronabl " CpeacTBa
aBTOMAaTH3allUU
CXEMOTEXHHYECKOTO
MIPOSKTHPOBAHUS  DIIEKTPOHHBIX
cxeM

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

92. JlBowuHbIe W JBOWYHO-JCCATUYHBIC cYeTynku. CHHTE3
CHHXPOHHBIX W ACHHXPOHHBIX CYMMHPYIOIINX, BBIYUTAIONINX H
PEBEPCUBHBIX CUETUHKOB.

93. Peructpbl mamsTH U CABUTA.

94. [udpossie aBTOMaThl. ABTOMaThl Mumu u Mypa. Cunte3s
IU(PPOBBIX aBTOMATOB.

95. Knaccudukarus crnoco6os ALl — LAIl npeobpa3zoBanmii;
IAIT ¢ mpenu3nOHHBIMU PE3UCTUBHBIMH MaTPULIAMH.

96. ALIl [OWKIMYECKOr0 paBHOMEPHOTO W IOPa3PSIIHOTO
ypaBHOBemmBaHus. Criesisiiee ypaBHOBEITHBAHHE.

97. ALII nBo#HOr0 MHTETPUPOBAHMS.
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98. OcHoBHBIE 3amauydl aBTOMATH3ALUH CXEMOTEXHHYECKOTO
MIPOEKTUPOBAHUS DJIEKTPOHHBIX CXEM.

99. Maremaruueckue MOJENM AHAJIOTOBBIX M IU(POBBIX
SJIEMEHTOB JIEKTPOHHBIX CXEM.

100. ITocTpoeHne MaTeMaTHYECKHX MOJENCH 3JIEKTPOHHBIX CXEM
10 CTPYKTYPHBIM M IPUHIIUITHAIEHBIM CXEMaM.

101. MaremaTiyeckue METOIbI, NPUMEHSEMBbIE IIPU pPEILICHUN
3a/1a4 aHAJIN3a U CUHTE3a 2JIEKTPOHHBIX CXEM.

TunoBble NpakTHYeCKUe 3aJaHUs

3ajgauya Ha pacyeT PeKUMOB B IIPOCTOH LENH IOCTOSIHHOTO TOKA.

3ajaua Ha pacyeT PeKUMOB B IIPOCTOH LIEMU CHHYCOMIAIBHOTO TOKA.

3azaya Ha pacueT peXUMOB B IPOCTOH Tpex(da3HOW LEeNU CUHYCOUJAIIBHOTIO TOKA.
3azada Ha pacyeT PeKUMOB B IIPOCTOH LIENTU HECUHYCOUAIBHOIO TOKA.

3agada Ha pacyeT NepexXoqHOro Mpolecca B e NEPBOr0-BTOPOTo MOPSIKA.

agkrwdE

6.2. [lpuMepHbIe 3a]aHUSA KOHTPOJILHOI PadoThI

3ananue 1.

[TpuBeneHa cxema SMEKTPHUUSCKON IIETTH MOCTOSIHHOTO TOKa. HallTh TOKM B BETBSIX IIEMTH METOIaMU:

1) 3akoHOB Kupxroda;

2) KOHTYpPHBIX TOKOB;

3) Y3JI0BBIX TIOTEHIIMAIOB.

BbluncianTh HampspKeHHss Ha OTHACNBHBIX OJJIEMEHTaX, MOIIHOCTH OTICIbHBIX HCTOYHHKOB W
MPUEMHUKOB SHEPTUH, a 3aTEM MTPOBEPUTH OATAHC MOIITHOCTEH.

JTU

3aganue 2.

[IpuBenena cxeMa 3JE€KTPUYECKON Menu nepeMeHHoro toka. Yacrora toka B cetu 50 I'u. Haittu
TOKH B BETBAX I[EITH METOJAMU:

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

Breruuciauth HalIpsAKCHUA Ha OTACIbHBIX JJICMCHTAX, AKTHBHBIC W PCAKTHBHBIC MOIMHOCTHU
OTHACJIbHBIX MCTOYHUKOB W IPUCMHHUKOB JHCPTHHU, a4 3aTEM IIPOBCPUTH OamaHc MOIITHOCTEH. OHpe,I[eJ'II/ITB
IOKa3aHHusd BATTMCTpA.
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