MHMUHUCTEPCTBO OBPA30BAHUA 1 HAYKUA PO
degepaibHOE TOCYAAPCTBEHHOE 0I0/kKeTHOe 00pa3oBaTe/IbHOE yUpeXXieHHe BhICIIero 00pa3oBaHus

«TOMCKUI I'OCYIAPCTBEHHEBIV YHUBEPCUTET CUCTEM
YITPABJIEHVA 1 PAIVOSJIEKTPOHUKIN »

(TYCYP)
YTBEPXAHO
ITpopekTop 110 yuebHOI paboTe
II. E. TposiH
«__» 20 r

PABOYAS ITPOTPAMMA YUEBHOW IV CLINITJINHBI
OcHoBbBI Teopuu Lenei

YpoBeHb 00pa30oBaHus: BbICIIee 00pa3oBaHHe - CIIEI[HATUTET

HaripaBnenue noArotoBku (cneruanbHOCTh): 11.05.01 Paguo3s1eKTpoHHbIE CUCTeMbl U KOMILIEKChI
HanpaenenHocTs (nipodub): Pailo3/1eKTPOHHBIE CHCTeMbl KOCMUYeCKHX KOMILIEKCOB

dopma oOyueHus: OUHas

®akysnsreT: PTD, Paguorexuuueckui pakyibTer

Kadenpa: PTC, Kadeapa pajuorexHuuecKux CUHCTEM

Kypc: 2

Cemectp: 3

YueOHbIi 11aH Habopa 2011 roga

Pacripesenenue pabouyero BpeMeHH

Ne Bubl yueOHOM JesiTeTbHOCTH 3 cemecTp Bcero EayHuiib
1 Jlekuuu 36 36 yacoB
2 [IpakTryeckue 3aHATHA 36 36 4acoB
3 JlabopartopHbie paboThbI 36 36 YyacoB
4 KoHTponb camocTosTebHOM paboThl (KypCoBOit 8 8 4yacoB

TIPOEKT / KypcoBasi pabora)
5 Bcero ayauTOpHBIX 3aHSITUI 116 116 yacoBs
6 W3 HUX B UHTepaKTUBHOU (hopme 18 18 4acoB
7 CamocTosiTesibHast paboTa 28 28 4yacoB
8 Bcero (6e3 sk3ameHa) 144 144 YyacoB
9 ITogroroBka u czjada sK3aMeHa 36 36 4acoB
10 | O6mias TpyJ0eMKOCThb 180 180 yacoB
5.0 5.0 3.E

OK3aMeH: 3 ceMeCTp
Kypcosasi pabora (rpoekr): 3 cemecTp

Tomck 2017
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PilCC.\l()TpCH&l 151 ()1()(’)})6H’d Ha 3aCCJaHuM Kil(t)ﬁ;[pbl
npotokot Ne 6 ot « 19 » 1 2017 1
JIUCT COIVIACOBAHMIA

Pabouasi miporpamMMa cocCTaB/ieHa C ydeToM TpeOoBaHUl efepaabHOr0 ToCyAapCTBEHHOTO
oOpa3oBarenlbHOTO CTaHfapTa Bbiciiero obpaszoBanus (PT'OC BO) mo HampaBaeHWIO TIOATOTOBKH
(cnetmanbHOCTH) 11.05.01 PagirosneKTpoOHHBIE CUCTEMBI U KOMILIEKChI, yTBepxKAeHHoro 11 aBrycra 2016

rojla, pacCMOTpeHa U yTBepK/leHa Ha 3aceflaHuu Kadeapbl «___ » 20__ ropa, TIpOTOKO/
No

Pa3paboTumku:

nipoceccop TOP TYCYP A. B. ®unatoB

3aBeayromumii obecreunBarolei Kad.
TOP A. d. Nemupmos

Pabouasi mporpaMma coriacoBaHa C (hakyIbTeTOM, TTPOGUIMPYIOIel 1 BhIMyCKarollel KadeapaMu
HaripaB/ieHUs TTOJJTOTOBKU (CIeliaJbHOCTH).

Hekan PT® K. HO. ITonosa
3aBenyroluii BeIMycKaroiieit kag.

PTC C. B. MenuxoB
OKCIePThI:

pouent TOP TYCYP C. 1. boromosnos
cT. npernozgasaresis PTC TYCYP . O. Ho3gpesatbix
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1. Ilesiu ¥ 3aauM AUCHUILTAHBI

1.1. ITes1 AMCLUIIIUHBI
Llenbl0 M3yuyeHUs] JUCLIMIUIMHBI SIB/IS€TCS TOydeHHe 0a30BOH TeOpeTUUYeCKOM TOATOTOBKH,
paCKphIBalOIleld OCHOBBI W TIPUHLMITBI PabOThl M MOJE/UPOBAaHUS PaJUOIEKTPOHHBIX YCTPONCTB
pa3IMUHOrO Ha3HaueHUsl, HeoOXoAUMOM A1Jis Aa/ibHeNIIIero u3yuyeHus CrieljiaabHbIX JUCLIUTTAH

1.2. 3agauM JUCIHUILIMHBI
— OcHOBHOU 3a/laueil JUCLUIIIMHBI SIBJISIETCS OCBOEHHE CTY/leHTaMU COBPEMEHHBIX MeTO/0B
aHanu3a 37eKTPUUYeCcKUX Liernel C coOCpefoTOYeHHbIMU MapaMeTpaMy B YCTaHOBUBILEMCS U Tepe-XO0AHOM
peXXumax, METOZOB aHajiM3a 3JIeKTPUUeCKUX Liereld C pacripefie/ieHHbIMU TapaMeTpaMyd — JIJIMHHbIe
JIMHUY TIPYU TapMOHUYECKOM BO3/|eHiCTBUU

2. Mecro aucuuningsl B crpykrype OITIOII
IMuciuruivHa «OcHoBbI Teopuu Tieneki» (b1.5.11) otHocuTcs K 670Ky 1 (6a3oBast 4acTh).
[MpeaiiecTBYOMUMHA  AWCLMIVIMHAMK,  (OPMHUDYIOIIMMH  Haua/lbHble 3HAHUS,  SB/IAIOTCS
C/IeyroIie AUCLUILTMHBL: DU3MKa.
[MocneayroIUMU AUCIUTTIMHAMM SIBJISIIOTCS: PaJuOTeXHUUeCKHe LIeTTH U CUrHa/Tbl, CXeMOTeXHHUKA
AHAJIOTOBBIX 3/IEKTPOHHBIX YCTPOMCTB.

3. TpeboBaHusA K pe3y/jbTaramM 0CBOEHHs JUCIUII/THHBI

[Mporiecc u3yueHUs JUCLIMIUIMHBI HarpaB/ieH Ha (OpMUPOBaHKE CJIelyIOIMX KOMITEeTeHL1ii:

—  OIIK-7 criocobHOCTBIO BIa/IeTh METOAAMH pelleHus 3a/lau aHa/li3a U pacueTa XapaKTepUCTHK
pPafIMOTeXHUUECKHUX LieTel;

— TIK-5 crmocoOHOCTBI0 UCIOBb30BaTh COBPEMEHHbBbIE TaKeThl TMPUK/IAJHBIX TPOrpaMM [Jist
CXeMOTeXHUUYECKOT0 MOJIe/TMPOBaHUsI aHa/lIOrOBbIX U LU(POBLIX YCTPOWCTB, YCTPOUCTB CBEPXBBICOKUX
yactot (CBY) u aHTeHH;

B pe3synbrarte usyueHus JUCLUATUIMHBI CTYEHT J0/DKeH:

— 3HAaTb - MeTOAbl U CpeJACTBA TEOPeTUUeCKOTO0 M 3KCIIePUMEHTA/TbHOI0 UCC/Ie0BaHUS
JIMHEUHBIX 5/1eKTPUUECKUX Liefled TIPU MPOU3BOJIbHBIX BO3/€MCTBUSIX; - OCHOBHble MeTO/bl aHaau3a
IeKTPUUECKUX Liered B YCTaHOBUBLIEMCSl DeXHWMe TP TapMOHWYECKUX BO3[EWCTBUSAX; - METOZbI
aHaju3a Mepexo/HbIX MPOLEeCCOB B JTMHEWHBIX 3/IeKTPUUECKUX LIeNsX; - YaCTOTHbIe XapaKTepPUCTHUKU U
BPEMEHHbIE XapaKTePUCTHMKU S/IeKTPUUYECKUX Lierel; - OCHOBbI TEOPUU YeThIPEXITOIKCHHUKOB, B TOM
yucie ¢ oOpaTHOW CBsi3blO; - OCHOBBI TEOPWU LieTlel ¢ pacripefie/leHHbIMU TapaMeTpaMH; - OCHOBBI
TeOpHH aHa/IOTOBBIX 3/IEKTPUUeCKUX (DUIBTPOB; - OCHOBBI TEOPUU HEJTMHEMHBIX Pe3UCTUBHBIX Liereid

— yYMeTb - ONUCHIBaTh U OOBSCHATH TPOLIECCHl B 3/€KTPUUECKUX LIeMsiX; - CTPOUTh MOJeTH
IeKTPUUECKUX 1[eled, MPOBOJUTh WX aHa/ii3; - UYMTaTh 3JIEKTPUUECKHEe CXeMbl paJi03/1eKTPOHHBIX
YCTPOMCTB; - pacCuMThiBaTb W AaHaA/JW3UpPOBAaThb 3MEeKTpUUYECKHMe 1eNM B YCTaHOBUBLIEMCS U
HeyCTaHOBUBILIEMCS peXUMax Ha IepCoHa/IbHbIX OBM

— B/IaJleTh - HaBblKaAMHU 3KCIIePUMEHTa/IbHOIO UCC/IeJOBaHUs 3JIEKTPUUECKUX Lierel B paMKax
(hr31ueCcKoro ¥ MaTeMaTHUueCKOro MO/le/TMPOBaHUsI

4. O0beM AMCHUIIMHBI M BUABI YU4e0HO0# padoThl
OO11jasi TPYAOEMKOCTh JUCIMIUIMHBI COCTaB/isgseT 5.0 3aueTHBIX eAWHUIILI U TIpeJCTaBleHa B
tabmuie 4.1.
Tabnuiia 4.1 — Tpyi0eMKOCTb JTUCIUIIAHEI

Buzibl yueOHOM ieATeIbHOCTH Bcero yacoB CemecTpsl

3 cemecTp
AynuTopHbIe 3aHATHSA (BCEro) 116 116
Jlekuuu 36 36
[IpakTrueckue 3aHATHS 36 36
JlabopartopHbie paboThI 36 36
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KoHTposb camocTosiTesTbHOM paboThI (KypCOBOM MPOEKT / 8 8
KypcoBast pabora)

M3 HUX B MHTepaKTHUBHOU (popme 18 18
CamocTositenibHast paboTta (Bcero) 28 28
OdopmsieHre 0TYeTOB 10 J1TabopaTOpHBIM paboTam 9 9

[TpopaboTKa JIeKIMOHHOTO MaTeprasa

[ToaroroBka K IpakTUUeCKUM 3aHATUAM, CeMUHapaM 10 10
Bcero (6e3 sk3ameHa) 144 144
[ToaroroBka v craya sK3aMeHa 36 36
OO0111ast TPYJ0EMKOCTD U 180 180
3aueTHble EqUHUIIBI 5.0 5.0

5. CopepxaHue AUCLMII/IMHbI

5.1. Pa3jensl JUCHHUILIMHBI H BH/bI 3aHATHH
Pa3ziesbl AUCIIUTIMHBI ¥ BU/IbI 3aHSITUM TIPUBEZIeHbI B Tabwiie 5.1.
Tabmuija 5.1 — Pa3zaenbl AUCIMIVIMHEBI U BUJbI 3aHSATUN

= | = | E
[qa)
= 5 3 -
o =) o [
= T = o n S g =
Q a = te! o I E =
sz | g E| & g% &%
) o) >
HasBaHus pa3/ie/ioB UCLUTLIAHb] %r % T 5 § 2 3 & g
= 2 £ 5 g 83 &%
= a, = o m v o O
> © =
= S S 2 = S
NN
O
3 cemecTp
1 BenieHrie. OCHOBHBIE TI0JIOXKEHUS 4 4 4 3 8 15 |OIIK-7
TEOPUU /IEKTPUUECKUX LieTieit
2 MeTo/bl aHaM3a JTMHEeMHBIX 4 6 4 3 17 | OIIK-7
3/IeKTpUUEeCKUX Liereu B
yCTaHOBUBLLEMCs pexkxume. Metoz
KOMIUIEKCHBIX aMIUTUTY]
3 DKBUBajIeHTHbIe peoOpa3oBaHuUs 1 2 0 1 4 | OIIK-7
YYaCTKOB LieMA
4 MeTo/ bl aHA/IM3a CI0KHBIX I[eTIel B 4 6 6 4 20 |OIIK-7, IIK-
YCTaHOBUBLLIEMCSI peXXUMe 5
5 KomruiekcHbIe U oniepaTopHbIe 4 4 4 3 15 | OIIK-7, TIK-
cxeMHble (QyHKIUM 1Lierd. YacToTHbIe 5
XapaKTepUCTUKU
6 Pe3oHaHcHBIe 1eri. OAUHOYHbIE 4 6 10 4 24 |OIIK-7
KosebaresTbHbIe KOHTYPBIL.
PeakTuBHbBIe [[BYXITO/TFOCHUKH.
DUIbTPEI
7 OCHOBBI TEOPUU 4 4 0 2 10 |OIIK-7
YeThIPeXTOIHCHUKOB
8 Llernu c pacripejeneHHbIMU 4 2 8 4 18 |OIIK-7
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rnapaMmeTpamu. [J/IMHHbIE TUHUN

9 IlepexozHble MPOLIECCHI.
Kraccruueckuii ¥ oriepaTOpHbBIN
MeTO/Ibl aHa/I13a LTy B TlepexX0IHOM
pexxume

OIIK-7, IIK-
5

10 HenvHeliHble Ljenu

3 0 0 1

OIIK-7

Wtoro 3a cemecTp

36 36 36 28

144

Hrtoro

36 36 36 28

144

5.2. CoaepixaHue pa3/je/ioB AMCHUILUIAHBI (M0 JIeKIUAM)

CojiepskaHuie pa3/enoB AUCLUIUINH (TT0 JIEKLUSIM) TIpUBeieHo B Tabiuile 5.2.

Tabsmura 5.2 - CofepykaHue pa3/esioB JUCLUTIIVH (TI0 JIEKIUSIM)

HasBanus paszenos

CopneprkaHue pa3zenoB JUCLUIIMHBI 110
JIEKLIUSIM

Tpyn0eMKOCTb,

dopmMUupyemMbie
KOMIIeTEeHL[UU

3 cemecTp

1 Begenure. OCHOBHBIE MOIOKEHUS
TeOPUU MIeKTPUUECKUX Liernen

OcHoBHbIe oripefiesIeHUst U TIOHSITHUS.
ONeKTpUYeCKUl TOK, HarpsbkeHue,
SHeprusi, MOIIHOCTb. D/IeKTpruYecKasi
1[eTTb, KOMIIOHEHTHI, Torosiorus. [ToHsTHe
JIBYXTIOJTFOCHUKA, UeThIPeXII0/IF0CHUKA,
MHOTOTIO/TFOCHUKA. THUTIbI 3/1eMeHTOB
(TMHelHble, HeJTMHEeNHbIe U
rnapameTpuye-ckue). MeanbHbie
3/1eMEeHTbI: COTIPOTHB/IEHUE,
WHAYKTUBHOCTh, eMKOCTh, UCTOUHUKHU
HanpspKeHusi U ToKa. BosbramiiepHbie
XapaKTePUCTUKU. 3aBUCHUMble NCTOUHUKHU.
CxeMmbl Llenk (CTPYKTYPHBIE,
TIPUHLIUIIAA/TbHBIE, SKBUBA/IEHTHEIE).
TunoBble BXoJHble BO3/ENCTBYS B
Teopuu 1ierieil. OCHOBHbIE COOTHOIIIEHUS:
3akoHbI OMa, Kupxroda, 6amaHc
MOIIHOCTe}. YCTaHOBUBILWNCS U
HEeYCTaHOBUBIIUNCST PeXXUMBI PaOOTHI
ternu. [IpyuHIMM Cyneprio3yiiuy B
JIMHEeNHBIX 37eKTpuueckux mensx (JISL).
MaremaTtudeckast Mogesib Lend (MML]) B
BU/Ie CUCTeMbI YpaBHeHU. OCHOBHasi
CUCTeMa ypaBHEHHUH 3/IeKTPUUeCKOTO
paBHOBeCHUS Lienr

N

OIIK-7

HToro

2 MeTo/pl aHa/IM3a JIMHEMHBIX
3/IeKTpUUeCKUX Liereil B
yCTaHOBUBLLIEMCS pexxume. Metoz
KOMIJIEKCHBIX aMIUTUTY]

ObocHOBaHHWe BbIOOpa TapMOHUYECKOTO
CWT'HajIa, ero rmapaMeTpel. [TocTossHHOE
BO3/IeHiICTBUE — KaK YaCTHbIN CIy4yaun
rapMOHHYeCKOro. MeTo/; KOMITIEKCHBIX
amruuty, (MKA), anrebpausatys MMLI,
3akoHbl OMa 1 Kupxrocga B KOMIIEKCHOM

OIIK-7
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dbopme, GasaHC MOIITHOCTEH B
KOMIUTIEKCHOM (opme. BeKTopHbIe
JMarpaMMbl TOKOB U HarpspKeHUH

HToro

3 DKBUBajIeHTHbIE TIPe0Opa30BaHMUS
Y4aCTKOB Lielu

OnpeienieHre SKBUBAJIEHTHBIX YUaCTKOB
ternu. Busbl coeqyHeHus
(mocnenoBaTenbHOE, MapasuiebHOe,
CMEIIIaHHOE), WX SKBUBAJIEHTHOE
nipeobpa3oBaHue; SKBUBAJIeHTHOE
ripeobpa3oBaHue UCTOUHHUKOB TOKA U
HarpspKeHUsT; epeHoC UCTOYHUKOB TOKA
Y HarpsDKeHUs B IpyTve BeTBU

Htoro

OIIK-7

4 MeTo/ibl aHa/IM3a CI0KHBIX I[eTIel B
YCTaHOBUBLLEMCS PeXXUMe

YMmeHsbllleHre 4Kc/ia UCKOMBIX
Hen3BeCTHbIX. MeTo/; KOHTYPHBIX TOKOB U
MeTO/, Y3/I0BbIX [T0TeHLIAa/I0B.
Marpuunas popma 3anvcu MML] u ee
pelieHye. MalvHHBIA MeTO/, aHaIu3a
1ereii Ha 6a3e MeTo/a Y3/TOBBIX
MOTeHIL[MaI0B. MeTo/ HanoxxeHus1. MeTof,
9KBUBAJIEHTHOI'O reHeparopa

HToro

OIIK-7,
ITK-5

5 KoMIuiekcHbIe U onepaTtopHble
cxeMHble (PyHKLMY 1jeny. YacTOTHbIe
XapaKTepUCTUKU

BxopHble, BbIXO|HBIE 1 TIepelaTOYHble
¢byHKkUMY tenu. OnpeseneHue
aMIUVIMTYAHO-4acTOTHBIX (AYX)
tazouactoTHbIx (PUX) xapaKTepUCTHUK
Ha 0a3e KoMruIeKC-HOM (hyHKLIMH.
YacToTHble xapakrepucTuku RC, RL
-tienieil. OcoOeHHOCTH YaCTOTHBIX
XapaKTepUCTHK Lierel, KOTopble
cofiep>KaT OJJVH peaKTHUBHBIN 3/1eMEeHT,
He-CKOJIBKO OZJHOTUITHBIX PeaKTHUBHBIX
3/1eMEHTOB, Pa3HOTUITHbIE PEaKTUBHbIE
ss1eMeHThl. [1oHATHe To10CHI TIPO-
nyckanus uenu (I1I1L1), meToauka
onpegenenus I1I1L. OunbTpsl HWKHUX
4yacTOT, BEPXHUX YaCTOT, OJI0CHO-
TNIPOITy CKAKOIIMe U Pe;KeKTOPHbIe

HNToro

OIIK-7

6 Pe3oHaHcHbIe Ljeri. OAUHOYHbIE
KoseOaTeibHbIe KOHTYPBI.
PeakTUBHbBIE IByXITOTFOCHUKH.
DOUNBTPLI

SIBeHue pe3oHaHCa U ero 3HaueHue B
paJiMoTeXHUKe U 3/IeKTPOCBSI3H.
[TocnenoBarenbHbIN U NapaienbHbIN
pe30HaHCHBbIe
KoHTypbl.ITocneoBaTebHbIN
KonebareibHbIN KOHTYP. Pe3oHaHCHast
yacrora. XapakTepucTu4eckoe
conpoTuBaeHue. Onpe/ieneHye ToKa U
HanpspKeHUM Ha ydacTKe Lierny [pu
pe3oHaHce. BekropHas juarpaMma.
Pe3oHaHc HanpspkeHusl. BxogHoe
COIpPOTHB/IEHNWEe KOHTypa. YacToTHbIe

OIIK-7
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XapakTepuCTUKU. OTHOCUTe/IbHAs
paccrporika. loOpoTHOCTb KOHTYpa.
M36uparenbHOCTD U TI0/I0CA
nponyckanus. Koadduipent nepesaun
KOHTYypa 10 HanpsbkeHuto.IlapanensHbli
KosiebaTesTbHBIN KOHTYP Pe30HaHC TOKOB.
Pe3onancHas yacrora. Pe3oHaHCHOe
corpoTtvBieHe. BekTopHas guarpamma.
Tunbl mapasienbHbIX KostebaTeTbHbIX
KOHTYPOB (TIPOCTOM, C pa3ze/eHHbIMU
VH/IYKTUBHOCTSIMY, pa3/e/leHHbIMU
eMKOCTIMU). YacTOTHbIe XapaKTepHUCTUKN
NIPOCTBIX U CJIOJKHBIX Tapasule/IbHbIX
KOHTYpOB.B/iusiHMe BHellIHUX Lierel Ha
YaCTOTHBIE XapaKTepUCTUKU
KOHTYpOB.Omnpe/iesieHre peakTUBHOIO
nByxmontocHuka (P). lnarpamMmbl
PEeaKTUBHBIX CONPOTUB/IEHUH, OCHOBHBbIE
rpaBWIa ux rnocrpoenus; [Ipumenenne
fvarpamm PJI 111 KaueCTBEHHOIO
aHa/mm3a UX 1jereii ¢ MaabIMU

notepsiMu. OOl aHanmu3 GUIETPoB Oe3
noreps. [1o0CeI IpO3payHOCTH U
3asep>xrBaHusl. OunbTpsel THNa «K».
[Ipermy1ecTBa ¥ HeJOCTaTKU (PUIBTPOB
tuna «K». ®uisTpsl TUIA «M».
ITocnepoBareibHO-TIPOM3BO/HBIE U
rapaJsijieJIHO-IPOU3BOJHbIE
riony3seHbs.[laccuBHble U akTHBHBIE RC-
GUIBTPEI

HToro

7 OCHOBBI TEOpUU
YeTbIPEeXIIO/IFOCHUKOB

YpaBHeHUs1 YeTbIPEXTIOFOCHUKOB.
[TepBuuHbIe napa-MeTpbl
YeTbIPeXTOFOCHUKOB. CoelMHeHNs
YeThIPeXIIOFOCHUKOB. Bxo/iHbIe U
riepeiaTouHble ()YHKLIMK Ha-TPY>KeHHBIX
YeThIPeXI0/IFOCHUKOB, BbIpa)KeHHbIe
yepe3 BHYTPEHHUeE NapaMeTphl.
BTopuuHsble (XapakTepucTuieCcKre)
rapaMmeTphbl aCCUBHBIX
yeThbIpexIorCHUKOB. KackazHoe
COe/IMHeHMe COIVIaCOBaHHbIX
YeThIPeXI10HOCHUKOB.
YeTbIpeXTIO/IFOCHUKK C 00paTHOM CBSI3bIO

Htoro

OIIK-7

8 Llernu c pacrnipejeneHHbIMU
rnapamMeTpamu. JlJIMHHBIE JIUHUU

[BYXTIpOBO/jHAas! IMHKSI, KaK IIPUMep
LIeNY C pacrpe/ie/IeHHbIMU MlapaMeTpaMu.
[TepBuuHbIe MapameTpbl OAHO-POHOU
muHun. [InddepeHiiyanbHbie ypaBHEHUST
mvuHuu. [1azarorias v oTpakeHHast BOJIHBI
B JIMHWHW. BTOpUUHbIE MapaMeTphbl:
BOJIHOBO€E COMPOTUB/IEHUE, Mepa

OIIK-7
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riepefiaud. YCIOBUSI HEUCKaKeHHOU
nepezaud. da3oBasi CKOPOCTb. YpaBHeHHs
JIMHUY B TUTIEpOO/INYeCKUX (QYHKIUSX.
BxopiHoe corpoTyBieHre TUHUU.
[TonsiTre S-napametpoB./IuHus 6e3
notepb Pe>XUMbI B TMHUU TP pa3TMYHbBIX
BU/IAX HArpy3Ku (CcoryiacoBaHHast
Harpy3ska, Xo/I0CTOM X0/I, KOPOTKOe
3aMbIKaHHe, peakKTUBHasl Harpy3Ka,
HeCor7acoBaHHOE aKTHBHOE U
KOMIUIEKCHO€ COTIDOTUBJIEHHE).
KoadduimeHT oTpakeHusl.
KoaddurmenTs 6eryiieii U crosiueit
BOJIHBI. JIMHUS KaK COT/IaCyIOLUi
TpaHchopmarTop, Kak U30/Top, Kak
peakTUBHOEe COTIPOTUBJIEHHUE, KaK KOHTYP,
Kak dujep, Kak (hopmMupoBareb
MIPSIMOYTO/TbHBIX UMITY/TbCOB

HToro

9 IepexofHble MPOLECCHI.
Krnaccrueckuit v orepaTopHbIn
MeTO/Ibl aHa/K3a Liely B [IepexoHOM
pexxume

[Tepexopnsiit npouecc (ITIT), kak
HEeYCTaHOBUBIINKCS PEXXUM. YC/IOBUS
Bo3HuKHOBeHuA [1I1, gmurensHocTs 111
3akoHbI KOMMyTaLuy. HauaisHbie
yCJIOBUSI: HE3aBUCHMbIE U 3aBUCUMBIE,
HyJ/ieBble U HeHyJeBble. Knaccrueckui
Metog aHanu3a I1I1. BeiHyKieHHas u
cBOOO/IHAsT COCTABJISAIOLIHE,
XapaKTepUCTUYEeCKOe ypaBHeHHe 1ienH,
CB$13b BH/la KODHEU XapaKTepUCTUUYeCKOTO
ypaBHeHUsI U XapaKTepa CBOOOHBIX
COCTaBJISIIOLLMX; OIpefiesleHre
MOCTOSIHHBIX UHTErpUpoBaHus. MeTorKa
pacueta. OrnepaTopHbIM MeTO/, aHa/IM3a
[1I1. Anrebpau3arys

b depeHIIMaTEHOTO ypaBHEHHS
MOC/IEKOMMYTaL[MOHHOM CXEeMBl.
[Tpeobpa3oBanue Jlariaca, TeXHHUKa
repe-xo/ia K OpUruHasy, HeKOTophble
cBoiicTBa npeobpasoBanus 1o Jlaracy.
[ToHsiTHE OMepaTOpHOTro BXOJHOTO
COIIPOTHMB/IEHUS [IBYXITO/IFOCHUKA.
[TopsioK pacyeTa onepaTOpHBIM METOOM

Htoro

OTIK-7,
TK-5

10 HenmHetiHble 1ienu

OnpenieneHrie, KOMIIOHEHTHbBIE
ypaBHEeHHUs1, CBOMCTBA: HEMIPUMEHHUMOCTh
TIPUHLIUIIA HaJIOXKeHUsI, CTI0COOHOCTh
CO3/JaBaTh KoieOaHUsI HOBBIX YaCTOT;
ctaTudeckue U auddepeHiaibHbIe
rapameTphl; BUJ AuddepeHiiraabHOro
ypaBHeHUs1 JJis1 HelMHelHbIX Leneit (HL]
), OTCYTCTBHE OOIIMX METO/IOB

peteHus. ['pacdmueckrie MeTO bl aHA/TK3a

OIIK-7
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HeJTMHeWHBIX Pe3UCTUBHBIX 1ieTel.
OO6r1ast XxapaKTeprCTHKa rpaduyecKux
MeToZi0B. MeTo/ NpOeKLUii; MeTo,
repeceueHusi BOJIbT-aMIePHbIX
XapakTepucTuk I IprumeHenue
HeJIMHEWHBIX 1ierel /11 CTabuIu3aIum
TOKa (HaMpspKeHWs1) ¥ OrpaHuUYeHUst
Kojie0aHMii. AHA/TUTHUE CKUe METO/Ibl
ananu3a HLI. IToHdaTHe anmpokcUManu,
TPOTHUBOPEUMBOCTh 3aJjauu
anrpoKCcUMaLvy; GyHKIUH, HarnboJiee
YacTo UCTO/b3yeMble JJist
anmnpoOKCUMaLMU XapaKTepUCTUK
HeJTMHEeHHBIX 3JIeMEHTOB; CIIOCO0BI
(KpUTepuH, yCIOBHST) MPUOJKEHUS
anmpoKCUMUPYHOITel QyHKIUU K
anmnpoKCUMUPYeMOI XapaKTepUCTHKe,
oripeiesieHue K03(ULeHTOB
anmpokcumariuu. HesmvHeliHoe
COTIPOTHB/IEHUE TIPU TapPMOHUYECKOM
BO37ielicTBUM: 0Opa3oBaHue rapMOHUK,
pacueT aMIUTUTY/] TapMOHUK MeTo/laM1
KpaTHbIX JYT U TPeX Op/MHaT.
HenuHeliHoe coripoTHB/IeHUE TIPU
OUrapMOHHUYECKOM BO3/€HCTBUM:
oOpa3oBaHKe BBICIIIMX TaPMOHUK U
KOMOWHAI[MOHHBIX COCTABJISFOIINX.
[TonsiTre o Ko3dduieHTe HeTUHENHbIX
WCKa)KeHUU

HToro

3

Wtoro 3a cemecTp

36

5.3. Pazensl AMCHUIVIMHBI M MEX/UCIMII/IMHAPHBIE CBS3M C 00ecneunBarIMH (MPeAbIAYMMHI)

U o0ecreurBaeMbIMH (MOC/IeYIOIAMH) JUCHHUIUTHHAMHA

Pa3,qem,1 AUCHOUIVIMHBL U MEXIUCHUIVIMHAPHBIE CBA3U C OGECHE‘JHBBI—OLL[I/IMI/I (Hpe,qbl,[[yu_{I/IMI/I) n

obecrieuriBaeMbIMH (TT0C/IEIYFOIIMMU) JUCLITTMHAMHU TIPe/ICTaB/eHbl B Tabsuile 5.3.

Tabnuiia 5.3 - Pa3genbl AUCLUATIIMHBI M MEXKIUCIMIIMHAPHBIE CBSI3U

HavmMeHoBaHue JUCLIATIIUH

Ne pa3ziesioB AAHHOM AWUCLIUTIIMHEIL, [T KOTOPBIX HEOOX0JUMO U3yUeHUe
obecrnieurBarOLUX U 00€eCIIeurBaeMbIX JUCLIATUIUH

aHaJIOTOBBIX 3/IEKTPOHHBIX
YCTPOWCTB

2 3 4 5 6 7 8 10
[IpepecTByromme AUCLUTIUHBI
1 ®usuka + + + + + + + +
[Tocnepyroume AUCLUTIIAHBI
1 PaguotexHuuecku 1
aAnoTe eckue Le + + + + + + + +
U CUTHAJIbI
2 CxeMOTexXHUKA
+ + + + + + +

5.4. CooTBeTCTBHE KOMIIeTeHIUM, ()OPMUPYeMBbIX NP U3yYeHUH JUCIHUIUIHHBI, U BU/I0B 3aHATHI
CooTBeTCTBME KOMIeTeHLMH, (POPMUPYeMbIX NpPU W3yUeHUW [UCLIMIUIMHBL, U BUJOB 3aHATHN

nipeZicTaBeHo B Tabsnutie 5.4
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Tabma 5.4 — CoOTBeTCTBHe KOMIIETeHIIMA W BUAOB 3aHATWYN, (OPMUDPYEMBIX TIIPU W3yUeHUH

VCLIUTITUHBI
Buzp! 3aHATHI
~~
[3+]
=
(@]
O
[3+]
=5
=N
1]
o]
o
9
S
~
~
<
<]
2.
4]
= o = [
= = = S
= ) )
R fas)
= T \8 Mm a,
=g g 8 S
T - A S 3
& S s = e = @dopMbl KOHTPOJISt
= 2 < o = S
@) =y —_ 9]
= L <] o - =
=) = g = & =
N ) 3 Q O
= = © =
X ) o o
5o} O (=¥ o
s 2 5 :
o
T O
0
=
9]
H
=
(@]
H
O
@]
=
3]
9]
-0
=
@]
a,
H
5
N
OITK-7 + + + + + KoHTposbHas pabora,
[omarHee 3azianue,
Otuert 0 1abopaTopHoi
pabore, Omnpoc Ha
3aHATUSX, 3aluTa
KYPCOBBIX ITPOEKTOB
(pabor), OTuer 110
KypCoBoO#i pabote
ITK-5 + + + + KoHTposnbHasi paboTa,
[omaliiHee 3a/jaHue,
Ornpoc Ha 3aHATUSIX,
3alura KypCoBbIX
NIpoeKTOB (pabor),
OTueT No KypcoBou
pabore

Tabmmre 6.1

6. lnTepakTHBHBIE MeTOABI ¥ ()OPMBI OPraHU3aUU 00yueHHs
TexHONMOTMM WHTEPaKTUBHOTO OOyueHWs MpU pa3HbiX ()OpMax 3aHATHA B uyacax TPHUBEJEHbI B

Tabsuria 6.1 — TexHOMOTMM UHTEPAKTUBHOTO 00yUYeHUs TIPY Pa3HbIX (hopMax 3aHATHH B yacax

MeTtombl

VHTepakTVBHbIE
sabopaTopHbie
3aHATHSA

Bcero
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3 cemecTp

Case-study (MeTO/ KOHKPETHBIX CUTYyal[Hil) 8 8
WccnenoBarenbCKyid METO/, 10 10
Wtoro 3a cemecTp: 18 18
Ntoro 18 18
7. JIaboparopHbie paboThI
HaumeHoBaHue 1abopaTopHbIX paboT rpuBesieHo B Tabmie 7.1.
Tabsura 7. 1 — HaumeHoBaHHe 1ab0paTOpHBIX paboT
v R~
E 4
S = =
Z 25
= 22
Ha3sanus paszesioB HanmeHoBaHue 1abopaTopHbIX paboT g S8
=
S
> s &
= S}
3 cemecCTp
1 Beegenue. OCHOBHBIE TIO/IOXKeHUS | VI3yueHre U3MepUTeTbHBIX PUOOPOB, 4 OIIK-7
TEOPUU /IEKTPUUECKUX LieTieit pabouero cteHza. VismepeHue
rapamMeTpOB rapMOHHUECKOTO KoyieOaHHsI
Nroro 4
2 MeTopbl aHa/nM3a JTMHeNHbIX WccnenoBanve aMuTyHO-(a30BbIX 4 OIIK-7
3/IeKTPUUEeCKUX Liereu B cooTHomeHu B mpocrennx RL-; RC-,
yCTaHOBUBLLEMCH pexxume. Metop, RR- ensix
KOMIUIEKCHBIX aMIUIUTY[ Vtoro 4
4 MeTobl aHanM3a CI0XKHBIX 1iereid B | MiccienoBaHue pa3BeTBIeHHOW JIMHEWHOM OIIK-7
YCTaHOBUBLLEMCSI peXXKume Lle[ld B CTALMOHAPHOM pekuMe Ipu
rapMOHUYECKOM BO3/IeMCTBUU
Ntoro
5 KoMruiekcHble U oniepaTopHble WccnenoBanue niepefiaTOuHbIX (YHKLIUN B 4 OIIK-7
cxeMHble (DyHKIMM Lieny. YacTOTHbIe | LieMsiX [epBOro nopsjka
XapaKTepUCTUKU Vtoro 4
6 Pe3oHaHcHBIe Liend. OUHOYHBIE WccnenoBaHre 4aCTOTHBIX OIIK-7
KosebaresTbHbIe KOHTYPBIL. XapaKTepUCTUK I0C/1ej0BaTeIbHOIO U
PeakTuBHbBIe [[ByXITOTFOCHUKH. rapa’suielbHOro KosebarebHbIX
OUNbTPHI KOHTYPOB
NccnenoBanye MaCCUBHBIX U aKTUBHBIX 4
RC-dunsrpos
Ntoro 10
8 Llernu c pacripejeneHHbIMU WccnenoBanue pacripeeneHust 8 OIIK-7
rapamMeTrpamu. [lyIMHHbIE JTUHUA HanpspKeHUs B0Jb IMHUU B Pa3HbIX
peXxumax
Nroro 8
Wroro 3a cemecTp 36

8. IlpakTHYeckue 3aHATHUA (CeMUHAPBHI)
HanMmeHoBaHMe MpaKTHUeCKUX 3aHATHH (CEeMHUHApOB) MpUBeeHo B Tabsuiie 8.1.

CornacosaHa Ha noprtane N2 16868
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Tabmura 8. 1 — HanmeHoBaHMe MPaKTHYeCKUX 3aHATHMN (CeMUHApPOB)

Krnaccuueckuit 1 oniepaTOpHbIN
MeTOo/ibl aHa/Iv3a Liely B [IepexoiHOM

K/IaCCUUeCKUM U OTIepaTOPHBIM
MeToJaMu

3 <]
& Z E
g S =
HaumeHoBaHMe npakTUUe CKUX 3aHATUN =] > T
HasBanus pasgenos z - e &
(cemuHapoB) 3 g g
S 8 =
2 ' O
= S
3 cemecTp
1 Beenenue. OcHOBHEIe MOJIOKeHUsT | ifiea/ibHbIe TTaCCUBHBIE 3/IEMEHTHI. 4 OIIK-7
TeOpPUU 3/IEKTPUUECKUX Liereu KomnioHeHTHbIe ¥ TOIOIOrMYeCcKue
ypaBHeHus1. VieanbHble HCTOUHUKU
HarpsbkeHus ¥ TOkaOCHOBHAas cucTeMa
yPaBHEHHH 3/1IeKTPUUECKOT0 paBHOBECHSI
venu. bananc mowHocrei. Lenu npu
BO3/IEMICTBUM MTOCTOSIHHBIX HaMpPsDKEHUH 1
TOKOB
Ntoro 4
2 MeTopbl aHanM3a JTMHENHbIX 3akonbl OMa u Kupxrodga B KOMITIEKCHOM OIIK-7
3/1IeKTPUUECKUX LieTieil B ¢dbopme. BekTopHbIe AMarpaMMbl TOKOB U
yCTaHOBUBLLIEMCsI pexkume. Metoz HanpspKeHnMeTo | KOMITIeKCHBIX
KOMIUIEKCHBIX aMIUIUTY[ aMITTUTY]]
Nroro 6
3 OKkBUBasieHTHBIE 1TPe00pa3oBaHusi | JKBHBa/IeHTHBIE MPeoOpa3oBaHys 2 OIIK-7
Y4aCTKOB Lielu Vtoro 2
4 MeTto/bl aHa/MM3a C/I0XKHBIX Liereld B | MeTobl KOHTYPHBIX TOKOB M Y3/I0BBIX 6 OIIK-7
YCTaHOBUBLLEMCSI peXKUMe HanpsbkeHUiIMeTo/| 5KBMBa/IeHTHOTO
reHepaTropa ¥ MeTO/, HaJlO)KeHU!
Ntoro
5 KomruiekcHbIe U oniepaTopHble KommniekcHblie (cxeMHble) (DYHKIUH. 4 OIlIK-7,
cxeMHble (pyHKLMH Lend. YacToTHele |YacToTHble XapakTepucTUKU. [Tonoca [TK-5
XapaKTepUCTUKU ripornyckaHusiOnepaTopHble U
KOMIUIEKCHbIe (PYHKI[MU B CXeMax C
3aBUCHMMBIM UCTOYHUKOM
Ntoro 4
6 Pe3oHaHcHBIe Liend. OgUHOUHBIE ITocnenoBaTenbHBIM KoebaTeIbHbIN OIIK-7
Kosie0aTelbHbIe KOHTYPBI. KoHTypIlapasnenbHbii KosebaTebHbIN
PeakTuBHbBIe [IByXITOTFOCHUKH. KOHTYpOJieKTpuuecKue (puibTpbl
OUIbTPEI HToro 6
7 OCHOBBI TEOpUU BnyTpeHH1e napaMeTpel 4 OIIK-7
YeTbIPeXIIOIFOCHUKOB YeTbIPeXII0IFOCHUKOB X apaKTepruCTUYeCK
vie rlapaMeTpbl YeTbIPeXII0/IF0CHUKOB
Ntoro 4
8 Llenu ¢ pacripesiesieHHbBIMU JnuHHbBIe TMHUN 2 OIIK-7
rnapamMeTtpamu. JlJIMHHbIE TUHUA Vtoro 2
9 IlepexozHble TIPOLIECCHI. Pacuet nepexofHbIX npoLieccoB 2 OIIK-7

CornacoeaHa Ha noptane Ne 16868
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pexxume

HToro

Wroro 3a cemecTp

36

tabmuie 9.1.

9. CamocrosiTesibHast padora
Bupl caMocCTosTe/TbHON PaboThI, TPYOEMKOCTb U (hOPMHUPYeMble KOMITETEHLIUH TIPe/ICTaB/IeHbI B

Tabnura 9.1 - Bugibl caMocTosiTesTbHOM paboThl, TPYI0EMKOCTb U (JOPMHUpPYeMble KOMITeTeHLIUH

(GyHKIMM LIenu.

ceMHHapaMm

V) L =
B -
< s =
o [<P R e
Buapl camocTosiTeIbHOM = > o
Ha3Banus paszenos S = @opMBbI KOHTPOJIS
paboThbI g S
S g =
=Y 9 9
= S
3 cemecTp
1 Begenvie. OcHoBHble | IToAroroBka K 1 OIIK-7 [omariHee 3azianue,
TI0JIOKEeHUS TeOPUU TpakTUye CKUM 3aHATUSM, KoHTposbHas pabota,
3/IeKTpAYe CKUX Lieren CceMUHapam Ornpoc Ha 3aHATUSIX,
[TpopaboTKa 1eKIIMOHHOTO 1 OT6qu 0 71a60paTopHOH
Marepuasa paborte
OdopmiieHre 0TUETOB TI0 1
nabopaTtopHbIM paboTam
Ntoro 3
2 MeTopbl aHa/IU3a IToaroroBka K 1 OIIK-7 LomarrHee 3aganue,
JIMHEMHBIX 3/IeKTPUUECKUX | TTPAKTAYeCKUM 3aHATUSIM, KoHTposnbHas pabota,
L|eriell B yCTaHOBUBIIIEMCS | CEMUHapaM Ortuet 1o n1abopaTopHO
pexcaave. Meroz [TpopaboTKa eKIIMOHHOTO 1 paGore
KOMII/IEKCHBIX aMIVIUTY, |\ oo epuana
OdopMeHre OTUETOB T10 1
naboparopHbIM paboTam
HToro 3
3 DKBMBaJ/IeHTHbIE [ToaroroBka K OIIK-7 [omariHee 3azianue,
rpeobpa30BaHus YYaCTKOB | [IPAKTUUECKUM 3aHSITUSIM, KoHTposnbHast pabota
Lernu CceMUHapam
[TpopaboTKa JIeKIIMOHHOTO 0
Marepuasa
Ntoro 1
4 MeTobl aHa/IM3a [ToaroroBka K 1 OIIK-7, |/lomallHee 3ajaHue,
CTIOXKHBIX 1]eTieli B MPaKTUYECKUM 3aHSATUSIM, ITK-5 KoHTposbHas pabora,
YCTaHOBUBLLEMCS PeXXUMe | CeMHUHapam OrtueT 1o 1abopaTopHOM
abore
[TpopaboTKa JeKITMOHHOTO 1 p
Marepuasa
OdopmreHre O0TUETOB T10 2
naboparopHbIM paboTam
HToro 4
5 KomMmnieKkcHbIe U IToaroroBka K OIIK-7, |domalHee 3aiaHue,
orepaTopHbIe CXeMHble MpaKTU4Ye CKUM 3aHATUSIM, [1K-5 KoHTposnbHas paboTa,

Otuet 110 1abopaTopHOi

CornacoeaHa Ha noptane Ne 16868
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YacToTHble ITpopaboTKa JIeKIMOHHOTO 1 pabore
XapaKTepUCTUKU Marepuasna
OdopmiieHre 0TUETOB TI0 1
nabopaTtopHbIM paboTam
Ntoro 3
6 Pe3oHaHCHBIE L[eMu. ITogroroeka K OIIK-7 LoMarirHee 3aaHue,
OpuHOYHBIE MpaKTUYe CKUM 3aHATUSIM, KoHTposbHas pabota,
Kose0OaTesibHbIe KOHTYPBI. | CeMHUHapam Ortuer 110 J1laboOpaTOpHOM
PeakTHBHBIE abore
ITpopaboTKa JeKIIMOHHOTO 1 p
BYXIT HUKMU.
ABYXTIOTOC Marepuasa
DUILTPLI
OdopmreHue 0TUETOB T10 1
naboparopHbIM paboTam
OdopmiieHre 0TUETOB TI0 1
nabopaTtopHbIM paboTam
HToro 4
7 OCHOBBI TEOPUU [ToaroroBka K OIIK-7 [omariHee 3azianue,
YeTbIPeXIOIHCHUKOB MpaKTUYe CKUM 3aHATUSM, KoHTposbHasi pabota
ceMHHapam
ITpopaboTKa JIeKIOHHOTO 1
Marepuasna
Ntoro 2
8 Llemnu ¢ ITogroroeka K 1 OIIK-7 LoMarirHee 3aaHue,
pacrpe/ie/IeHHbIMU MpaKTUYe CKUM 3aHATUSIM, KoHTposbHas pabota,
rnapameTtpamu. [IjiMHHbIE | CeMUHapaM Ortuer 110 J1laboOpaTOpHOM
JIMHUT abore
ITpopaboTKa JeKIIMOHHOTO 1 p
Marepuasa
OdopmreHue O0TUETOB T10 2
naboparopHbIM paboTam
HToro 4
9 ITepexozHble npoueccel. |[Togroroska K OIIK-7, |/loMmalliHee 3ajaHue,
Knaccuueckuii u [IPaKTUYECKHUM 3aHATUAM, [1IK-5 KonTtponbHas pabora
OrepaToOpPHBINA METO/bI ceMHHapam
Ha/u M1 B
aHajm3sa e ITpopaboTKa JIeKIMOHHOTO 1
Tepexo/JHOM peKruMe
Pexoz p Marepuasna
Utoro 3
10 HenvHeliHble 1jenu [TpopaboTKa JIeKIIHOHHOTO 1 OIIK-7 LomariiHee 3aganue,
Marepuasna KoHTposbHast pabota
HToro 1
Wroro 3a cemecTp 28
ITogroroBka u caua 36 JK3aMeH
9K3ameHa / 3a4yera
Ntoro 64

KypCoBO#1 paboTh!I (TipoekTa) ripezctaBieHsl Tabuie 10.1.

10. KypcoBasi pabora (nmpoekT)
TpyI0eMKOCTb ayIUTOPHBIX 3aHATUH U (OPMUPyeMble KOMIIETEHIIMM B PAMKAax BBITOTHEHHUS

CornacosaHa Ha noprtane N2 16868
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Tabma 10. 1 — TpymoeMKOCTb ayAWTOPHBIX 3aHATUHA M (HOpMHUpyeMble KOMITETEHI[UM B DPaMKax
BBITIOJTHEHUsI KYPCOBO# paboTh (TTpoeKTa)

HavmeHoBaHue dyAUTOPHBIX 3aHSATUN

TpynoeMKoCTS,
q

dopmMUupyemeie
KOMITeTeHL|MU

3 cemecTp

MaremaTnueckoe OnvcaHue U pacueT CJIOKHOU JIMHEMHOU
3/IeKTPUYeCKOU L|eNH B CTaLlMOHAPHOM peXrMe

oo

OIIK-7, ITK-5

Wtoro 3a cemecTp

10.1 TemnI

KyPCOBBIX padot

[TprMepHasi TeMaTHKa KypCOBbIX paboT (TPOeKTOB):
— Maremarnueckoe OINMUWCaHWE U pacyeT CJIOKHOW JIMHEHHOM 5/1IeKTPUYeCKOW 1ienu B

CTal[IOHAPHOM PeKIMe

11. PeliTMHrOBas cucTeMa AJIA OL[€HKH YCII€eBd€MOCTH CTYAEHTOB

Tabnuiia 11.1 — banbHbBIe OLIEHKH [/ 37IEMEHTOB KOHTPOJIS

11.1. Ban/jbHbIe OLeHKH /11 3/IEMEeHTOB KOHTPOJIsl

. . MakcrmanbHbIN
. MakcyManbHbIN MakcyManbHbIN
DneMeHThI yueOHOM 0asin 3a mepuo/, Bcero 3a
6am1 Ha 1-yro KT c| 6ann 3a nmepuof,
JleaTeIbHOCTH mexay 2KT u Ha ceMecTp
Havasa cemectpa | Mexay 1KT u 2KT
KOHeL| ceMecTpa
3 cemecTp
HomaniHee 3afaHue 4 10
3aimTa KypCcoBbIX 6 6 20
MpoeKTOB (paboT)
KonTposnbHast pabora 3 3 10
Ornpoc Ha 3aHATUSX 3 3 10
OTueT 10 KypCcoBOit 3 3 10
pabore
OTueT 1o y1labopaTopHOM 3 3 4 10
pabote
WToro Mmakcumym 3a 21 21 28 70
Nepuop
JK3aMeH 30
Hapacraroiym utorom 21 42 70 100
11.2. Tlepecuet 0a/I/IOB B OI|€HKH 3a KOHTPO/IbHbIE TOUKH
[TepecueT 6anIOB B OIIEHKU 3a KOHTPOJIbHBIE TOUKHU TIPeZICTaB/IeH B Tabuie 11.2.
Tabmuiia 11. 2 — [TepecueT 6a/IOB B OLIEHKH 32 KOHTPOJIbHbBIE TOUKU
basnnbl Ha 1aTy KOHTPOIbHOM TOUKH O1reHka
> 90% oT MakcuMaJibHOM cyMMbl OansioB Ha gaty KT 5
Ot 70% 10 89% oT MakcMManbHOW CyMMBI 6asioB Ha gary KT 4
Ot 60% 10 69% oT MakcuMasbHOM cyMMbI OansioB Ha fgaty KT 3
< 60% oT MakcuMasibHOM cymMbl OasiioB Ha Aary KT 2
15
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11.3. ITepecuer cymMMbI 6a/IJIOB B TPAAMIIMOHHYIO U MEXX/YHAPOJHYIO OL{€HKY
[TepecueT cymMMbl 6as/IOB B TPaJULIMOHHYIO U MEXXYHApOAHYIO OLIEHKY TpeJcTaB/ieH B Tabmuie
11.3.
Tabmuua 11. 3 — [NepecueT cymMMbI 0a/lI0B B TPaAULIMOHHYIO U MeXKAYHAPOJHYIO OLIEHKY

WToroBast cymma 6asios,

Ouenka (I'OC) YUUTBIBAET yCMEIIHO CAaHHBIN Ouenka (ECTS)

9K3aMeH

5 (0T/IMUHO) (3aUTEHO) 90 - 100 A (oTrM4HO)
85-89 B (oueHs xopo11o)

4 (xopol1io) (3auTeHo0) 75 -84 C (xopo110)
70 -74
65 - 69 D (yaoBnieTBOpUTEHHO)

3 (YAOB/IeTBOPUTEJBHO) (3aUTEHO) 60 - 64 E (HocpeAcTaerio)
2 (HeYOB/IECTBODUTEIHO) (He Hike 60 6asoB F (HeyzmoB1eTBOpPUTEJILHO)

3aUTEeHO)

12. Yueb6Ho-MeTOAMYeCcKOe M HH(OPMAIJHOHHOE 00ecrieyeHHe AUCIUILIMHBI

12.1. OcHoBHas 1uTEepaTrypa
1. ArtabekoB I'U. OcHoBbl Teopuu ueneit.- CII6.: Jlanb,2006.-424c (Hasmure B OUOHOTEKe
TYCYP - 49 3k3.)

12.2. lonosiHMTE/IbHAS IUTEpPaTypa
1. Tomo B.I1. OcHoBbI Teopuu 1ernei. -M.: Beiciriik.,2005.-574c (Hammune B OMO/HMOTEKe
TYCYP - 252 3Kk3.)
2. 3epuoB H.B., KaprioB B.I. Teopusi paguorexnuueckux Lenei.-M.: OHeprus.1972.-816c¢
(Hasmmume B 6ubmoreke TYCYP - 18 3k3.)

12.3 YuebHo-MeTOogMUeCKHE T0CO0HS

12.3.1. O6sa3aTenbHBbIE YUeOHO-MeTOHYECKHe MoCco0ust

1. Tlocobue ans camocTosiTe/IbHOM PabOThl: MeToAbl MaTeMaTHUeCKOTO OIMHCAHWS U pacuera
CTIOKHOW JTMHEWHOM 371eKTPUYeCKOU 1iefy B CTal[MOHAapHOM pexkuMme: VIcxofHble JlaHHbIe, MEeTOJUUEeCKUe
yKas3aHus, IpUMepbl pacueTa U KOHTPOJIbHBIX BOIPOCOB K 3azaHuto / MenbHukoBa M. B. - 2012. 44 c.
[DnekTponHbIii pecypc] - Pexxum poctyma: https://edu.tusur.ru/publications/1430, mara obGpateHus:
09.03.2017.

2. Teopwus 31MeKTpUUeCKHUX 1ieTeit: YuebHoe 1mocobue K MpakKTHUYeCKUM 3aHSITUIM / MebHUKOBa
. B. [HOybosuk K. }O. - 2012. 156 «c. [OnekTpoHHbi pecypc] - Pexum gocryna:
https://edu.tusur.ru/publications/1432, mara obpamenusi: 09.03.2017.

3. OcHOBHbIE 3]IeKTPUUECKHME BEJMUYMHbI W METOAMKA WX W3MepeHui: PykKoBOJACTBO K
naboparopHoii pabore Nol / MensnukoBa U. B., Toner B. ®., CrenHoii B. C., ly6osuk K. FO. - 2013. 14
c. [DnektpoHHbIii pecypc] - Pexxum goctyna: https://edu.tusur.ru/publications/3440, nara obpaijeHus:
09.03.2017.

4. WccnepoBanuve 3akoHOB Oma u Kupxroda B 3/1eKTpUUYECKO Lienu NpU rapMOHHYECKOM
BO37elicTBUU: PykoBo/CTBO K ylabopatopHoit pabote No2 / MenbsHukoBa U. B., ToneB b. @., [ly6oBuk K.
FO. - 2013. 10 c. [OnekrponHsbIit pecypc] - Pexxum mocryma: https://edu.tusur.ru/publications/3441, mara
obparenus: 09.03.2017.

5. HWccnemoBaHve pa3BeTBAEHHOW JIMHEWHOW 1LjeMMd TPU TapMOHHWYECKOM BO3/€MCTBUU:
PykoBozcTBO K ylabopatopHoii pabote No3 / MenbsaMKoBa U. B., ToneB b. @., y6osuk K. FO. - 2013. 8 c.
[DnekTponHbIii pecypc] - Pexxum poctyma: https://edu.tusur.ru/publications/3442, mara oOpatieHus:
09.03.2017.

6. VccnefoBaHWe UaCTOTHBIX XapaKTePUCTHK arepuofidyeckux 1iered TMepBOro TMopsijKa:
PykoBozcTBO K saboparopHoii pabore No 4, 5 / MenvHukoBa U. B., dy6osuk K. FO. - 2013. 12 c.
[DnekTponHbIii pecypc] - Pexxum poctyma: https://edu.tusur.ru/publications/3443, mara obpatieHus:
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09.03.2017.

7. WccnenoBaHre OJUHOUHBIX KosleOaTebHBIX KOHTYpOB: PyKOBOZACTBO K JlabopaTopHO paboTe
No 6, 7 mo pucuuruiiHe «Teopus 3/eKTpUUECKUX Lieren» s CTYAEeHTOB pPaJuOTeXHUYEeCKOrO
(hakynbTeTa Bcex crieljdanbHocTelt / MenbHMKOBa U. B., dy6oBuk K. FO. - 2013. 19 c. [DneKTpoHHbII
pecypc] - Pexxum moctyma: https://edu.tusur.ru/publications/3447, nata obparenus: 09.03.2017.

8. OcHoBbl Teopum 1eneil. CxemHble (YHKIIMM ¥ 4YaCTOTHble XapaKTePUCTUKU JIMHEHWHBIX
3/IEKTPUUECKUX Liereil: MeTofuveckre yKa3aHus 110 BLITIOJTHEHHIO KyPCOBOM paboTsl / MenbHrKoBa 1. B.
- 2012. 68 c. [DnekTtpoHHbIM pecypc] - Pexxum pgocrtyna: https://edu.tusur.ru/publications/1549, gata
obparrenus: 09.03.2017.

12.3.2 YueOHO-MeTOAMYECKHE TTOCOOUA AJISA JINL] C OTPAHNYEHHBIMH BO3MO)KHOCTSIMH 3/[0POBbSI

YueOHO-MeTOANUECKHEe MaTepHaslbl [l CAMOCTOSTe/TbHOM U ayJUTOPHOM pabOoThl 00yUaroIMXCs
Y3 YKC/jia WHBAJIU/OB MPEeAOCTaB/sAOTCA B opMax, aalTUPOBAHHBIX K OTPAHUUYEHUSIM UX 3710POBbs U
BOCTIpUSITUS UH(MOPMAL[UH.

JIisi iu1y ¢ HapyLIeHUusIMM 3peHust:

- B (popMe 3/IeKTPOHHOTO I0KYMEHTa;

- B [eyaTHou (hopMe yBe/MYeHHbIM IPUTOM.

JIisi d1 ¢ HapyLIeHUusIMM cJIyXa:

- B (popMe 3/IeKTPOHHOTO /I0KYMEHTa;

- B IeyaTHOU (popme.

JI/is1 UL ¢ HapylIeHUsIMU OMOPHO-BUraTe/IbHOIO anmnapara:

- B (hopMe 3/1eKTPOHHOTO JOKYMEHTa;

- B IeyaTHOU (popme.

12.4. Pecypcel cetn IHTepHer

12.4. Ba3bl JaHHBIX, HH(OPMALIMOHHO-CIIPABOYHbIE, TOMCKOBbIE CHCTEMBI U TPpedyeMoe
NMporpaMMHoe obecrieueHue
1. http://www.edu.tusur.ru

13. Marepua/ibHO-TeXHHYECKOe o0ecreueHHe JUCIUIUTHHBI
13.1. O61ue TpedoOBaHKMA K MaTepHa/IbHO-TEXHUYECKOMY 00eCIIeueHHI0 JUCIUITHHBI

13.1.1. MaTepuanbHO-TeXHHUYECKOe ofecrieyeHUe /ISl IEKIMOHHBIX 3aHATUH
[7isi poBe/ileHus1 3aHATHN JIeKI[MOHHOTO TUIIA, TPYMIOBLIX U WHAUBUAYaJbHBIX KOHCY/IbTALUM,
TEKYIL[er0 KOHTPOJISI U TIPOMEKYTOUHOMN aTTeCTallud MCTob3yeTcs yueOHas ayJuTopusi, C KOJIMYeCTBOM
TI0CA/IOYHBIX MECT He MeHee 22-24, 000py0BaHHasl JOCKOM U CTaHjapTHOUN yueOHOM Mebenbio. VimeroTcs
Har/isiZiHbIe T0CoOUs B BU/ie Tpe3eHTal| 10 JIeKLMOHHBIM pa3/iesiaM JUCLUITUHBI.

13.1.2. MaTepua/ibHO-TEXHHYeCKoe o0ecreueHue /il NPaKTHYeCKUX 3aHATHI

st mpoBefieHWs] TIPAaKTUYeCKUX (CeMMHApCKWX) 3aHSITHUN HCIIOJb3yeTcs yueOHasi ayauTopus,
pacriosio)keHHas 1o azpecy 634034, Tomckast o6nactb, I. ToMck, BepiimnuHa ynuia, 1. 47, 3 3Tax, ay[,.
318, 314. CocraB obopyznoBanusi: YuebHast Mmebenb; [Jocka MarHUTHO-MapkepHas -1mt.; KommyTtarop D-
Link Switch 24 port - 1mt.; KomnbtoTeps! knacca He Hwke [ISBM INTEL Celeron D336 2.8[T'y. -14 .
Wcronb3yeTcsi JIMIIEH3MOHHOe TIporpaMMHOe obecrieueHre, TakeTbl Bepcvedd He Hibke: Microsoft
Windows XP Professional with SP3/Microsoft Windows 7 Professional with SP1; Microsoft Windows
Server 2008 R2; Visual Studio 2008 EE with SP1; Microsoft Office Visio 2010; Microsoft Office Access
2003; VirtualBox 6.2. VMmeercs momelleHUs1 [yl XpaHeHUs] U TPOGUIAKTHUECKOTO OOCTy>KUBAHUS
yuebHOro 060pyZ0BaHMSI.

13.1.3. Marepua/ibHO-TEXHHYECKOe o0ecrieueHue /ijis IabopaTopHbIX padoT

Onsi  mpoBefeHusi  /1abOpaTOpHbIX — 3aHATMM — UCIONb3yeTcss  yyeOHO-MCCie/joBaTebCKast
BBIUKMC/IUTE/IbHAsE Jjlaboparopusi, pacriosiokeHHast 1o afpecy 634034, Tomckas ob6nacts, . ToMck,
Bepmmwmnuna ymuia, . 47, 3 atax, aya. 314. CocraB obopygoBaHus: YuebOHasi mebenb; DKpaH C
snektporipuBogoM DRAPER BARONET - 1 wrt; Mynstumeauiinbiii npoekrop TOSHIBA — 1 miT;
KomnbroTepel Knacca He Hwke Intel Pentium G3220 (3.0GHz/4Mb)/4AGB RAM/ 500GB c
LIMPOKOMOJIOCHBIM A0CTYynIoM B Internet, ¢ MoHutopamu Turna Samsung 18.5" S19C200N- 18 wirt.;
Wcronb3yeTcsi JIMIIEH3MOHHOe TIporpaMMHOoe obecrieyeHre, TakeTbl Bepcueld He Hibke: Microsoft
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Windows XP Professional with SP3; Visual Studio 2008 EE with SP1; Microsoft Office Visio 2010;
Microsoft SQL-Server 2005; Matlab v6.5

13.1.4. MaTepua/ibHO-TEXHHYECKOe o0ecrieyeHue /ijisi CaMoCTOSITe/IbHOH PadoThI
[nisi camocTosTeNTbHOM paboThl WCTONb3yeTcsl ydyeOHast ayauTOpusi (KOMITBIOTEPHBIM Kacc),
pacrionokeHHast mo azpecy 634034, r. Tomck, yn. Bepmwmnuna, 47, 1 stax, ayn. 126. CocraB
obopyznoBanusi: yuebHast Mebesb; KomribroTepsl Kinacca He Hike [IDBM INTEL Celeron D336 2.8I'TL. -
4 1T.; KoMmrbloTepsl TofKItoueHbl K ceti MHTEPHET u obecrieuuBarOT [JOCTYIT B 37€KTPOHHYIO
WH(OPMaIMOHHO-00pa30BaTebHYI0 Cpe/ly YHUBEPCHUTETA.

13.2. MaTepua/ibHO-TEXHHYeCKOe o0ecrieueHne JUCIUTIHHBI /ISl JIUI] C OTPaHNYeHHbIMH
BO3MO)XHOCTAIMH 370POBbS

OcBoenue JUCLUIUIMHBI ullaMu ¢ OB3 ocyliecTB/sieTcsl C UCIOIb30BaHUEM CpefiCTB 00ydeHust
00111ero U crielMasbHOTO Ha3HAYEHHs].

[lpy oOyyeHUM CTyIeHTOB C HapylIeHUsIMHM CJIyXa TIPelAyCMOTPEeHO HCIO/Ib30BaHue
3BYKOYCW/IMBAIOILleH anraparypbl, MY/JIbTUMEAUWHBIX CPeACTB U [PYTMX TeXHUYeCKUX CpeJCTB
npuemMa/nepejaun yueOHON MHGOPMAIMK B JOCTYITHBIX (hOpMax /sl CTYAEHTOB C HapYIIeHUsIMU CJTyXa,
MOOUIBHOW cHUCTeMBbI OOyueHUsl [ CTYJe€HTOB C HWHBAJMJHOCTBbIO, TOPTAaTUBHOM WHYKLIMOHHOMN
CUCTeMbI. YueOHasi ayaUTOpHsi, B KOTOPOW 00yuarOTCsl CTYAEHTHI C HapylIeHHWeM Cjiyxa, 00OpyZoBaHa
KOMIBIOTEDHOW TEXHUKOM, ayJJMOTEXHUKOW, BUAEOTeXHUKOW, 37eKTPOHHOM [OCKOW, MY/IbTUMEIUNHON
CUCTEMOM.

[lpu obyueHHWH CTy[e€HTOB € HapyIIeHHSIMH 3PeHUAMH I[IPeJAyCMOTPEHO WCIIONb30BaHHE B
JeKIIMOHHBIX 1 yueOHBIX ayAUTOPUSIX BO3MOXKHOCTH TIPOCMOTPA y/a/eHHbIX 00beKTOB (HarpuMep, TeKCTa
Ha [JOCKe WY CJ/1aii/ia Ha 3KpaHe) Py MOMOILIY BUeOoyBeInunTeNel /171 yaJleHHOro MpocMoTpa.

[Tpu o0yyeHHH CTYJEHTOB C HapylIeHUSIMH ONOPHO-/{BUraTe/IbHOr0 amnmapara HCIo/b3yHTCs
a/bTepHaTHBHbIe yCTPOMCTBA BBOZA MH(OPMAaLMM U [pyrve TexHUUecKue Cpe/CTBa MpueMa/repefadyut
yuebGHOM WMH(OPMaLUK B AOCTYIHBIX (hopMax /sl CTY[eHTOB C HapylIeHWUsMU OIMOPHO-/BUTaTe/IbHOTO
anrapara, MOOM/IbHOM CHCTeMbl 00yUeHHUsI 1711 JIFOJiel C MHBAIMJHOCTBIO.

14. ®oHj O1eHOYHBIX CPEACTB

14.1. OcHoBHBIe TPpeOoBaHUsI K (OHAY OLIEHOUYHBIX CPEACTB M METOAMUECKHE PeKOMeHAaUuu
@®OoHJ, OLEHOYHBIX CpEe/ACTB W THUIIOBbIe KOHTPOJIbHbIE 3aJjaHUsi, WCIIO/b3yeMble /i OLIeHKU
c(hOpMMPOBAaHHOCTA W OCBOEHHUs 3aKpervieHHbIX 3a AUCLUIUVIMHOW KOMITeTeHLIUM TIpU TpOBeeHUU
TEeKYII[eH, TTPOMEeKYTOUHOM aTTeCTal[|H I10 JUCLIUTIIMHE TIPUBE/IeH B MPUIOXKeHUH K paboueli mporpaMme.

14.2 TpedoBaHus K (POHY OLIEHOUHBIX CPE/ICTB /AJ/IfA JIUI] C OTPAaHUYEeHHBIMH BO3MO)KHOCTAMH
3/10POBBbA
s CTyIeHTOB C WHBAJIUAHOCTBIO TIPeAYyCMOTPEeHbl [OIO/HUTEe/IbHbIe OL[eHOYHbIe Cpe/CTBa,
riepeueHb KOTOPBIX YKa3aH B Tabsuile.

Tabnuna 14 — Jlono/iHUTeTbHBIE CPe/ICTBA OL€HUBAHUSA /I/IfA CTYAEHTOB C MHBA/IM/JHOCTHIO
Bubl 10MOMHUATENBHBIX OI[eHOUHBIX

CpeACcTB

cDOprI KOHTDPOJIA U OLI€HKH

Kareropuu ctyzeHTOB
UM CTYA pe3ynbTaTtoB 00yUeHust

TecTbl, MUCbMEHHbIE CAMOCTOSTE/TbHbIE
paboThI, BOTIPOCHI K 3aUeTy,
KOHTPOJIbHBIE PaOOTHI

C HapylieHUAMU
ciyxa

[Tpeumyl1ieCTBEHHO NTMCbMEHHas!
NIpOBepKa

C HapylieHUsIMU
3peHus

CobecezoBaHue 110 BOIIPOCaM K 3auerTy,
OTpOC T10 TePMHUHAM

[TpenMy11jeCTBEHHO YCTHasi TPOBepPKa
(MHOVBUYaTBHO)

C HapylieHUAMU Peluienne aucTaHIIMOHHBIX TECTOB,

OINOPHO- KOHTDOJIBHEBIE pa6OTbI, IMMCbMEeHHBbIe HpeI/IMy'LLIECTBEHHO JAUCTaHIIMOHHBIMH
ABUI'aTe/IbHOI'O CaMOCTOsATe/IbHbIE pa6OTbI, BOIIPOCKI K MeTOdaMHn
daliriapaTa 3aUeTy

C orpaHUUeHHUSIMU TI0
o01IIeMe TUI[UHCKUM
MOKa3aHUsIM

TecTbl, MMCbMEHHBIE CAMOCTOSITE/TbHBIE
paboTkI, BOTIPOCHI K 3a4eTY,
KOHTPOJIbHBIE PA0OThI, YCTHBIE OTBETHI

[Tpermy11iecTBeHHO poOBepKa
MeTO/|JaMH, UCXO/Isl U3 COCTOSTHUS
obyuarolerocs Ha MOMEHT ITPOBEPKU
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14.3 MeToguueckye peKOMeHJalMy 10 OL{eHOYHBIM CPeACTBaM JJIf JIUL] C OrPaHUYeHHBIMH
BO3MO)XHOCTSAIMH 3/10POBbSI

Ons crynentoB ¢ OB3 mipenycMmarpuBaeTcss AOCTyrnHas ¢opMma TIpeoCTaB/ieHusl 3alaHui
OLIEHOUHBIX CPE/ICTB, @ UMEHHO:

- B IeyaTHOU (hopme;

- B TleyaTHOU (hopMe C yBeJTMUeHHbIM LIpUdTOM;

- B (hopMe 3/1IeKTPOHHOT'0 [JOKYMEHTa;

- MeTO/IOM UTeHHsI aCCUCTEHTOM 3a/laHusl BCIYX;

- rpe/JoCTaB/IeHre 3a[jaHusl C UCII0J/Ib30BaHUEM Cyp/oTiepeBo/a.

CTygeHTaM C MHBA/JUAHOCTBIO YBE/JMUMBAETCS BpeMsi Ha TMOJTOTOBKY OTBETOB Ha KOHTPOJbHBIE
BOMPOCHL. [1s1 TaKuX CTy[eHTOB TpeJyCcMaTpUBaeTCsl AOCTyMHas opMma MpefoCTaB/ieHUs] OTBETOB Ha
3a/laHus1, @ UMEHHO:

- MUCbMEHHO Ha Oymare;

- HabOp OTBETOB Ha KOMITBIOTEPE;

- Habop OTBETOB C UCIO/Ib30BaHKEM YCJ/IYT aCCUCTEHTa;

- Tipe/iCTaB/ieHre OTBETOB YCTHO.

[Mporienypa oljeHWBaHUsSI Pe3y/bTAaTOB O0yUeHWs MHBAHM/OB IO AWCLUIUIMHE TpeJyCMaTpUBAeT
nipefiocTaB/ieHre uHGopMalvy B hopmax, aJlaliTUPOBaHHBIX K OTPaHUUYEHUsIM WX 3[J0POBbsI U BOCTIPUSITUS
VMH(pOopMaLu:

Jins ULy ¢ HapylIeHUsIMHM 3peHHUs:

- B (hopMe 3/IeKTPOHHOTO I0KYMEHTa;

- B MleyaTHO! (hopMe yBeIMYeHHBIM IIPUPTOM.

Ji7isi Iu1y ¢ HapyLIeHUusIMM cjIyxa:

- B (hopMe 3/1eKTPOHHOTI'0 [JOKYMEHTa;

- B TeuatHoi (opme.

Ji7isi Iu1y ¢ HapyLIeHUsIMM ONOPHO-ABUraTe/IbHOI0 anmnapara:

- B (hopMe 3/1eKTPOHHOTI'0 JOKYMEHTa;

- B TeuaTHoi (opme.

[Tpu HeobXoAMMOCTH /17151 00YUArOIUXCST C UHBAIMAHOCTBIO TPOLe/lypa OLleHWBaHUs Pe3y/ibTaToB
00yueHHsT MO>KEeT TIPOBOJJUTHCS] B HECKOJTBKO 3TarloB.
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IIpunoxenue 1
MMWHHUCTEPCTBO OBPA3BOBAHUA U HAYKUA P®
deepanbHOE roCyapCcTBeHHOE 0I0/)KeTHOe 00pa3oBaTe/ibHOE yUpeX/eHHe BbICIIero 06pa3oBaHus

«TOMCKU TOCYOAPCTBEHHBIN YHUBEPCUTET CUCTEM
YITPABJIEHUA 11 PAIVNOSJIEKTPOHUKW »

(TYCYP)
YTBEPXIARO
[TpopekTop mo yuebHOM paboTte
I1. E. Tposin
« » 20 r

®OH/] OLIEHOYHBIX CPE/ICTB I10 YUEEHOU AUCILUIIJINHE
OcHoBbI Teopuu Henemn

YpoBeHb 00pa30BaHus: BbICIIee 00pa30oBaHHe - CIIEI[HATUTET

HaripaBneHue noArotoBku (cneruanbHOCTh): 11.05.01 Paguo31eKTpoHHbIE CHCTeMbI H KOMILIEKCHI
HanpasnenHocTs (ripo¢uib): Pafgio3neKTpoHHbIe CHCTeMbl KOCMUYECKHUX KOMILJIEKCOB

dopma obyueHUs: OUHAsA

®akynbreT: PT®, Pagnorexunuecknii pakyabrer

Kadenpa: PTC, Kadeapa pajuoTrexHuueCKHX CHCTEM

Kypc: 2

Cemectp: 3

YueOHbIi 171aH Habopa 2011 roza

Pa3paboTumku:
— npodeccop TOP TYCYP A. B. ®unaros

JK3aMeH: 3 ceMecTp
Kypcogast pabora (mpoekr): 3 cemecTp

Tomck 2017
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1. BBegenue

®onp oreHouHbIX cpeficTB (POC) sBAsIeTCs MPUIOXKEHHEM K paboueid TIporpaMMe AMCIUTUIAHBI
(MpakKTUKW) U TIpeJCTaB/isieT COO0M COBOKYITHOCTb KOHTPOJIBHO-U3MEPHUTETbHBIX MaTepyuasioB (TUIIOBbIE
3a7iau (3aZjaHus1), KOHTPOJIbHBIE pabOThI, TECTHI U JP.) ¥ METOZIOB UX MUCIIOIb30BaHUs, MpefHa3HaueHHbIX
JUIs ©3MepeHUsi YPOBHSI JOCTKEeHHs CTYAeHTOM YCTaHOBJIEHHBIX Pe3y/IbTaToOB 00yueHwUs..

@®OC no pgucuuruiiHe (TIPAaKTUKE) WUCIOMb3YeTCs TpU TPOBeJeHUM TeKYIlero KOHTPOJIs

yCreBaeMOCTH M IPOMEKYTOUHOM aTTecTalluu CTyJeHTOB.

[TepeueHb 3aKpeIyIEHHBIX 3a JUCLIUIIIMHOM (TIPAaKTHUKOH) KOMIIETEHI[WH MpUBeeH B Tabwie 1.
Tabnuiia 1 — ITepedeHb 3aKpeIIeHHBIX 3a JUCIUTUIMHON KOMIEeTeHLUN

Kopg, @opMy/IMpOBKa KOMITeTeHL|UU

Otarbl opMHUPOBaHUST KOMIIETEHITUM

IK-5 CTI0COOHOCTBIO UCIT0/Ib30BaTh COBPEMeHHbIe
MakeThbl MPUK/IAJAHbIX IPOTPaMM /IS
CXeMOTeXHUUeCKOr0 MO/Ie/TMPOBaHUs
aHaJIOTOBBIX U LIU(PPOBBIX YCTPOUCTB,
YCTPOMCTB CBepXBbICOKUX YacToT (CBY) u
aHTeHH

OIIK-7 CTIOCOOHOCTBLIO B/IaZIETh METOJaMH PellleHUs
3a/lay aHa/ivM3a M pacyeTa XapakKTepUCTHK
paZiIMOTeXHUUeCKUX 1ierei

[ oypKeH 3HaTh - METOZbI U CpeJiCTBa
TeOpPeTUYeCKOro U SKCIIepUMeHTaIbHOrO
VICC/Ie[JOBAHUS TMHEMHBIX 1eKTPUYeCKUX
Lierel Mpy MPOX3BOJIbHBIX BO3AEUCTBUSX; -
OCHOBHbIe MeTO/Ibl aHa/In3a
3/IeKTPUYECKUX Lielel B yCTaHOBUBLIEMCS
pe>XxUmMe Mpy rapMOHHAYe CKUX
BO3/IEMICTBUAX; - METO/bl aHa/IU3a
repexo/IHbIX TIPOL[eCCOB B JIMHEHHBIX
3/IEKTPUYECKUX LIeMsIX; - YaCTOTHbIe
XapaKTepUCTUKU U BpeMeHHbIe
XapaKTepPUCTHUKU 3/IeKTPUUYECKUX Lierel; -
OCHOBBI TEOPUU UETBIPEXII0/IFOCHUKOB, B
TOM YKC/Ie C 0OpPAaTHOM CBSI3bIO0; - OCHOBBI
TeOpuHU Lierel ¢ pacrpejeneHHbIMU
rapaMeTpamHu; - OCHOBBI TEOPUU
aHaJIOrOBBIX 3/IEKTPUUECKUX (UIBTPOB; -
OCHOBBI TEOPUU HeJTMHEWHBIX
Pe3UCTUBHBIX 1ieTiel ;

oymKeH yMeThb - OIUCHIBAaTh U OOBSICHATD
TIPOLIeCChI B 37IEKTPUYECKUX LIeTIsIX; -
CTPOMTH MOJIe/IN 3/IeKTPUYeCKUX Lierei,
NPOBO/JUTh UX aHaJIu3; - YUTaTh
3/IeKTpUYeCKre CXeMbl PaJi03/1eKTPOHHBIX
YCTPOUCTB; - PACCUMTHIBATh U
aHa/IM3UPOBATh IeKTPUYECKUE LIelH B
YCTaHOBUBLLIEMCSI U HEyCTaHOBUBLLEMCS
pexumax Ha repcoHanbHbIX OBM ;
[opkeH BiazieTh - HaBBIKAMU
9KCIIepUMeHTaIbHOT0 UCC/Ie[J0BaHNS
3/IeKTPUYECKUX LieTel B paMKax
¢u3MUeCcKoro U MaTeMaTUueCKOro
MO/le/IMPOBaHus;

OO11e XapaKTepUCTHKH Tl0Ka3areneld U KpUTepueB
NipYBeZieHbl B Tabnuie 2.

OlleHMBaHUA KOMHGTEHL[HFI Ha BCeX JTallaX

Tabsuria 2 — O61Me XapaKTePUCTHKH TOKa3aTe/iel U KpUTepreB OLIeHUBAHUsI KOMIIETEHIIHIA T10 Taram

ITokasarenu u
3HaTb YmeTb Bnagetb
KPUTEPUU
OtmuHo (Beicokmit | Obnazaet dakTrueckumu | O6saziaeT Juara3oHOM KonTponupyet paborty,
YPOBEHbB) Y TeopeTHYe CKUMH MPaKTUUYeCKUX YMEHHWM, | [IPOBOAMUT OLIEHKY,
3HAHUSIMU B TIpejiesiax TpeOyeMbIX /JIs1 pa3BUTHS | COBEPILEHCTBYET AeHCTBUS
r3yuaemoit 06/1acTu C TBOPYECKUX pelleHnH, paboThI
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MOHMMaHWeM TDaHMUL] abcTparupoBaHus
MIPUMEHHUMOCTH nipobsiem
Xoportio (6a30Bbiii | 3HaeT (GakThl, NPpUHIUIEL, |O6/MagaeT qUara30HOM bepeT 0TBeTCTBEHHOCTh 3a
yPOBEHb) TIpOLIeCChl, obIIme MpaKTUUeCKNX YMEHUH, | 3aBeplleHue 3a/au B
TIOHATHS B Mpejenax TpeOyeMbIX /Jisl pellleHus1 | UCC/ieJOBaHUH,
n3yuyaemol obsactu oTipe/ie/IeHHBIX TTPO0O/IEM B | IPUCITOCA0IMBAET CBOE
o6siacTu Ucc/ieOBaHuUs TioBe/ieHue K
o0cTosITeNTHCTBAM B
pelieHUH pobiem
YnosnetBopuTenbH | ObnazaeT 6a30BbIMU O6saiaeT 0CHOBHBIMU PabGotaeT npu npsiMom
0 (TIoporoBbIi 00IIMMU 3HAHUSIMA yYMeHUSIMH, TpeOyeMbIMU | HaOJTIOIeHUH
yPOBEHbB) TSI BBITIOJTHEHUS TTPOCTBIX
3ajay
2 Pea/mm3anusa KOMIETeHIHHI
2.1 Komnerenuus I1K-5
[TK-5: CrOCOOHOCTBIO UCIO/B30BaTh COBPEMEHHbIE TaKeThl TPUK/IAJHBIX TPOTPaMM ISt

CXeMOTeXHUUYEeCKOT0 MO/Ie/IMPOBAHMS AHATIOTOBBIX W LU(PPOBLIX YCTPOUCTB, YCTPOMCTB CBEPXBBICOKHMX
yactot (CBY) u aHTeHH.

st popMHUpOBaHMST KOMITETEHL[UM HEOOXOAMMO OCYIL[eCTBUTH Psifi 3TAroB. DTarbl JOPMUPOBAHUS
KOMTIeTeHI[UM, TIpUMeHsieMble [/l 3TOr0 BW/bl 3aHSATHUM U UCIO/b3yeMble CpeJCTBa OLIeHWBaHUS
npe/icTaB/ieHbl B Taburie 3.
OpPMMPOBaHUs KOMITeTEHLIUM M UCTIO/Ib3yeMble Cpe/ICTBA OLleHUBaHUsI

Tabmuia 3 — Orarbl

COBpPEMEHHbIX ITaKeTOB
TMIPUK/Ia/IHBIX TIPOTPAMM
TSI CXeMOTEXHUUE CKOTO
MOZIe/TMPOBaHKs Ha BCEX
Tarnax rMpoeKTHOro
riporiecca

MIPaBUJILHOTO BBIOOpPA
COBpPEMEHHBIX MAKeTOB
TIPUKJIaIHBIX IPOTPaMM
JJIsI CXeMOTEXHHUECKOTO
MO/1e/TUPOBaHUS

CocraB 3HaThb YmeTb Bnagetb
CopeprkaHue BO3MO>XHOCTH HCIO/Ib30BaTh MeTOo/[laMH BbIOOpa
3TaroB HCII0/Ib30BaHUs BO3MO)XHOCTH TIPUKJIaZiHBIX TIPOrPaMM

[JId CXeMOTeXHHUUeCKOIo
MO e/TMPpOBdAHUA

Bubl 3aHATHIM

* lHTepakTUBHbIE
naboparopHble 3aHSTHUS;
* IIpakThueckue
3aHATUS;

* JlaboparopHbie
paboTsr;

* Jlekuuuy;

* CamocTosTesbHas
pabora;

* KoHTpo/b
CaMOCTOSITe/IbHOU
paboThl (KypcoBoii
TIPOEKT / KypcoBast
paborta);

* llHTepakTUBHbIE
nabopaTopHbie 3aHATHS;
* [IpakTuueckue
3aHATHS;

* JlabopaTopHbie
paboTsr;

* Jlekuuuy;

* CamocTosiTe/ibHas
pabora;

* KoHTpO/b
CaMOCTOSITe/IbHOU
paboThI (KypCcoBoOit
TPOEKT / KypCcoBasi
pabota);

* HTepakTUBHbIE
naboparopHbie 3aHSATUS;
 JlaboparopHble
paboThI;

* CamocrosiTenbHast
pabora;

* KoHTpo/b
CaMOCTOSITe/IbHON
paboThl (KypcoBoii
TPOEKT / KypcoBasi
paborta);

Hcrionb3yemMble
CpefcTBa
OLleHVBaHUs

* KoHtposnbHas paboTa;
* JloMalliHee 3a/jaHUeE;
* Ornpoc Ha 3aHATHSIX;
* OTyeT 10 KypCcOBO#
pabore;

* KonrposnpHas pabora;
* [lomallHee 3a/iaHue;
* Onpoc Ha 3aHATHUSX;
* 3aiura KypCoBbIX
NIPOeKTOB (pabor);

» JloMalliHee 3aJjaHue;
* 3ammra KypCoBbIX
MpoeKToB (pabor);

* OrtyeT 110 KypCcOBOM
pabore;
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* DK3aMeH;
* Kypcosas pabora
(mpoekT);

* OrtueT 1O KypCOBOM
pabore;

* OK3aMeH;

» KypcoBasi pabota
(poexT);

* DK3aMeH;
* Kypcosas pabora
(npoekr);

@dopMyIMpOBKa MOKasaTesed W KPUTepHeB OLeHHMBAaHUS [aHHOM KOMITeTeHLIMM TpUBeJleHa B

Tabmumie 4.
Tabsmuria 4 — TlokasaTes U KpUTEPUU OLIEHUBAHUST KOMIIETEHI[UM Ha 3Tarax

CocraB 3HaThb YMmeTb Bnagets
OminuHo * B 00/BIIIOM 00BEME U B| ® yMeeT IPaMOTHO * yBEpPeHHO BJafieet

(BBICOKMI YPOBEHB)

cBobogHO# hopme
B/IaJieeT 3HAHUSAMU
MPaBUJILHOTO BbIOOpa
TPUKJ/IaZIHBIX TPOrPaMM
IJIs1 CXeMOTeXHUYEe CKOTO
MO/Ie/TMPOBaHHUS;

BBIOMPATH MPUK/IaHbIE
NIpOrpaMMBbl Jj1s1
CXeMOTeXHUYeCKOr0
MO/e/IMPOBaHNSI;

MeTo/laMH BbiIOOpa
TIPUKJIIHBIX TIPOTPaMM
[T CXeMOTeXHHUE CKOTO
MO/Ie/TAPOBAHNS;

Xoporiio (6a30BbIit

* Bja/ieeT 3HaHUSAMU

* KOPPEeKTHO BbIOMpaeT

* Ba/leeT MeToAaMHu

NIPYKJIa/IHBIX IPOrpPaMM
JJ151 CXeMOTeXHHYEeCKOro
MO/Ie/TUPOBaHUS;

YPOBEHb) TPaBUJILHOTO BbIOOPa TIPUKJIaZIHbIe TIPOTPaMMBbI | BbIOOpA MPUKJ/Ia[HBIX
NIPUK/IA/IHBIX TIPOTPAMM | JIJIT CXeMOTEXHHUUYECKOTO | TIPOrpaMM Jijist
[l CXeMOTEXHUYECKOTO | MO/e/TMPOBAHUS; CXeMOTeXHHUECKOTO
MO/Ie/TUPOBAHUS; MO/Ie/TUPOBAHUS;
YnosneTBopuTesbH | o KmMeeT obiiue * UMeeT OCHOBHbBIE * crocobeH BbIOMPATh
0 (TTopOoroBEIi TIPe/ICTaB/IEHHUS O TIOHATHS BBIOOpA MIPUK/IaJHbIE TTPOTPAMMBbI
YPOBEHb) NpaBUIbHOM BbIOOpe MIPUKJIAIHBIX TIPOTPaMM | /ISl CXEMOTEXHHUE CKOTO

AJIs CXeMOTeXHH4YeCKOI'o
MO e/TMPOBaHNA;

MO/ e/IMPDOBAHNSA;

Tabmuia 5 — ransl

2.2 Komnerenuusa OIIK-7

OTIIK-7: criocoOHOCTBIO B/Ia[IeTh METOZIaMM DeIleHMs 3a/lau aHa/M3a M pacyeTa XapaKTepUCTHK
pPaZiMOTeXHUUECKHUX Lierei.

st popMHUpOBaHMST KOMITETEHL[UM HEOOXOAMMO OCYILeCTBUTH Psifi ITAroB. DTarbl (JOPMUPOBAHHUSI
KOMIIeTEHIIUM, TIpUMeHsieMble [jis 3TOr0 BUJbl 3aHSITUM U HCIIO/b3yeMble CpPeACTBa OLeHUBaHUS
Tipe/iCTaB/IeHbI B Tabsuie 5.
OPMHUPOBaHUs1 KOMIIETEHLIMU U UCTIO/Ib3yeMble CPe/ICTBA OLleHUBAHUS

XapaKTepUCTUK
pPaZiMOTeXHUYECKHUX LieTen

Cocras 3HaTb YMmetb Bnagets
CopeprkaHue HaBbIKM pellleHus 3a/lad | MUCTI0/Tb30BaTh Ha MeTOo/laMH pellieHust 3aJau
3TaroB aHa/iM3a U pacueTa MpaKTUKe YMEeHUs aHa/i1i3a | aHa/lu3a U pacueTa

1 pacueTa XapaKTepUCTUK
paZiMOTeXHUUECKHUX Liernen

XapaKTepUCTUK
paZiMOTeXHUUECKUX Liernen

Bunp! 3aHaTHI

* VIHTepakTUBHbIE
nabopaTopHbIe 3aHSTHS;
* IIpakTrueckue
3aHSATHS;

* JlaboparopHbie
paboThI;

¢ Jlekiuy;

» CamocrodTebHas
paborta;

* KoHTposs
CaMOCTOSATE/IbHON

* VIHTepaKkTHUBHbIE
nabopaTopHbIe 3aHATHUS;
* IlpakTuueckue
3aHATHS;

* JlabGopartopHble
paboThI;

* Jlekiuu;

* CamocTrosiTe/bHad
pabora;

* KonTponb
CaMOCTOSITe/IbHOM

* VIHTepakTUBHbIE
nabopaTopHbIe 3aHSITHS;
* JlabopartopHble
paboThr;

* (CamocTosTenbHas
paborta;

* KoHTpO/B
CaMOCTOSITe/IbHOMN
paboThI (KypCoBOit
TIPOEKT / KypcoBasi
pabora);
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paboThI (KypCcoBoit
TIPOEKT / KypCcoBasi
pabota);

paboThI (KypcoBoit
TPOEKT / KypCcoBasi
pabota);

Wcnons3yemblie
CpeCcTBa
OLIeHUBaHUs

* KoHTtposnbHast paboTa;
* Ortyet no
naboparopHoii pabore;

» JlomaliiHee 3a/laHue;
* Ornipoc Ha 3aHATHUSIX;
* OTyeT 10 KypCcOBO#
pabore;

* DK3aMeH;

* Kypcosas pabora
(mpoekT);

* KoHnrposnbHast pabota;
* Otyer no
naboparopHoi pabore;
* [lomaliHee 3a/jaHue;
* Onpoc Ha 3aHATHUSAX;
* 3aiura KypCoBbIX
npoeKToB (pabor);

* OrtueT 10 KypCOBOM
pabore;

* DK3aMeH;

* Kypcosasi pabora
(npoekr);

* Otyet no
naboparopHoii pabore;
* JlomalliHee 3a/laHue;
* 3ammra KypCoBbIX
MpoeKTOoB (pabor);

* OTyeT 10 KypCOBOi1
pabore;

* OK3aMe€H;

* Kypcosas pabora
(npoekr);

dopMyIMpOBKa MoOKasaTeseld W KPUTepHeB OLeHMBAaHUSI [JaHHOM KOMITeTeHLIMM TpUBeJleHa B

Tabmumie 6.
Tabmumija 6 — IToka3aresiu ¥ KpUTepUU OLIeHUBAaHWSI KOMITeTEHL[MM Ha dTarax

CocraB 3HaThb Y™meTb Bnagets
OtmuHo * OOnaziaeT METOJAMU U | * C UCIIO/Ib30BaHKEM

(BbICOKMI YPOBEHB)

npremMaMu pereHus
3a4d4 daHa/IM3a U paCyeTa

apryMeHTOB yMeeT
rPaMOTHO Ha MpaKTHUKe

* yBEpPEeHHO Brajieer
MeTO0/]JaMH pelleHUst
3a/lau aHa/M3a U pacueTa

Y pacueTa XapaKTepUCTHUK
pafiioTeXHUYEeCKUX
Lereu ;

paIuOTeXHUUEe CKUX
1ierieis ;

XapaKTepPUCTUK aHa/IM3UpPOBATh U XapaKTepPUCTUK
paIMoTeXHIUYEe CKUX PacCUMTHIBATh paIMoTeXHUYEe CKUX
Lernew ; XapaKTepUCTUKU Liernew;
paJuoTeXHUYUEe CKUX
Lernew;
Xopouio (6a30Bbli | * MOHMMaeT MeTO/bI U * KOPPEKTHO Ha * B/IAJleeT MeToAaMu
yPOBEHb) TIpUeMbl pellieHus 3a/lad | TIPAKTUKe aHau3upyeT U | pellieHus 3ajau aHa/ir3a
aHaJ/iM3a ¥ pacueTta pacCUMThIBaeT Y pac-ueTa
XapaKTepPUCTUK XapaKTePUCTUKU XapaKTepPUCTUK
paiuoTeXHUYe CKUX paJuoTeXHUYUEe CKUX paiMoTeXHIUUe CKUX
Lereu ; Lerew; Lierneu;
YI0BNIETBOPUTE/IbH | * faeT Orpe/eieHusl * UMeeT OCHOBHbIE * crnocobeH NMpUMeHsITh
0 (1IOporoBbIi OCHOBHBIM MeTo/|aM TIOHSITUSI aHAIU3a U Ha MPaKTHUKe MeTO/bl
YPOBEHb) pellieHUs 3aJja4y aHa/M3a | pacueTa XapaKTepUCTHK | pelleHus 3a/au, aHaau3a

Y pacueTa XapaKTepPUCTUK
paiuOTeXHUYECKMX
Liereu;

AedaTeJIbHOCTH,

XapaKTepU3yIoLUX 3Tarbl

3 TumnoBbie KOHTPOJ/IbHbI€ 3d/1dHUA
,Z[J'IH pear3aliii BbIIIEeIepeyrCc/JIeHHbIX 3ad4 O6yq6HI/I$I HCIIOJBb3YKTCA TUIIOBbIE KOHTPOJIBHBIE
3dJdHUA WJIHW WHbIE MdTepHaJIbl, HEO6X0,E[I/IMbIe AJI1 OLJ€HKU 3HaHHﬁ, YMeHHﬁ, HAaBBIKOB U (I/IJII/I) OIIbITA

06pa30BaTeanoﬁ MporpamMmmel, B CjieAyrouiemM CcOCTaBe.

3.1 Tembl JOMaUIHUX 3aJaHUHA
— 1. AHamuM3 Uenu Ha TIOCTOSSHHOM TOKe 2. AHaiuW3 Liend Ha TepeMeHHOM Toke 1.

OkBUBaneHTHbIe TIpeoOpa3oBanus. 2. KomrieKcHbIe (GyHKIUH [T, YaCTOTHBIE XapaKTePHUCTHKH, T10J10Ca

TporycKaHus 1ienu. 3. Pe3oHaHCHbIe KOHTYDSHI. 4. [TepexoHble npoljecchl. 5. [ITMHHbIE TUHUM.

3.2 TeMbl OIPOCOB Ha 3aHATUAX
— OcCHOBHBIe OnpeiesieHUs1 U MOHATHS. DJIeKTPUUeCKUHM TOK, HarpsbDKeHUe, SHEeprusi, MOL[HOCTb.
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OneKTpyUYecKasl Lielb, KOMIIOHEeHTBI, Tomnojorusi. IloHATHe [BYXIIOFOCHUKA, 4YeTbIPEXIIOIIOCHUKA,
MHOTOIIO/IFOCHUKA. TWIbI 37eMeHTOB (/IMHeMHble, HelWHelHble W TapaMeTpuue-ckue). VaeanbHble
3/IeMEeHTBI: CONPOTHBI/IEHNEe, NHAYKTUBHOCTb, €eMKOCTb, UICTOUHUKHY HaIlpPsDKeHUS U TOKa. BosnbrammnepHsble
XapakTepUCTUKU. 3aBUCHMble MCTOUHHMKA. CxeMbl 1end (CTPYKTypHble, TPUHLMIHUA/IBHEIE,
5KBHBaJ/IeHTHbIe). TUITOBbIe BXOZHBbIE BO3ZIEUCTBUS B TeOopuM lienieli. OCHOBHBIE COOTHOILIEHUS: 3aKOHBI
Owma, Kupxroda, 6amaHc MOIIHOCTeH. YCTaHOBUBIIMICS U HEYCTAaHOBUBLIMICS PeXUMbI pabOThI L[eTH.
[IpuHLMN Ccymepno3uuy B JIMHEWHbIX 3yeKTpuueckux wernsx (JIOL). Marematuueckass Mozenb Lieu
(MML) B Buze crucTemMbl ypaBHeHHH. OCHOBHasi CUCTeMa ypaBHEHU! 3/1eKTPUUECKOT0 paBHOBECHS LU

— Ob6ocHoBaHMe BbIOOPA FapMOHHUECKOTO CUTHAaJa, ero rnapaMeTpbl. [locTosiHHOe Bo3/eicTBre —
KaK YaCTHBIN C/Tyyail rapMOHHUYeCKOro. MeToz KoMruieKCcHbIX aMruatyy (MKA), anre6bpausars MMII,
3akoHbl Oma u Kupxroda B KoMmriieKCcHoOW ¢opme, OajiaHC MOIIHOCTeH B KOMILIEKCHOW dopme.
BekTopHbIe AriarpaMMBbl TOKOB M HaNPsSPKeHUN

— OrmpefeneHde 5KBHBaJeHTHBIX YuaCTKOB Lienu. Buael coeguHeHus (Toc/iefoBaTesbHOE,
napasisie/lbHOe, CMeIIaHHOe), WX SKBHUBaJeHTHOe IpeoOpa3oBaHue; SKBHBa/JeHTHOe TpeoOpa3oBaHUe
VICTOYHVKOB TOKa U HallpsDKeHUsT; IepeHOC UCTOYHUKOB TOKA U HallpsDKeHUs B ipyrye BeTBU

— YMeHbIlleHHe 4YKC/la WCKOMBIX HEW3BeCTHBIX. MeTos KOHTYPHBIX TOKOB M MeETO[, Y3/I0BBIX
noreHlManoB. MarpuuHas ¢opma 3anuc MML] u ee pelieHue. MallvHHBIA MeTOZ, aHa/lIv3a Liernei Ha
6a3e MeToza Y3/10BBIX TIOTEHIMAIOB. MeToz HamokeHust. MeTo/ SKBUBa/IeHTHOTO TeHepaTopa

— DBxogHble, BeIXO/|HbIE U TlepefaTouyHble GyHKLUM Lenu. OrnpezesieHre aMIUIUTYAHO-4YaCTOTHBIX
(AUX) u da3zouactotHbix (DPUX) xapakTepucTWK Ha 0a3e KOMIUIEKC-HOM GyHKIuK. YacTOTHBIE
xapakrepuctukd RC, RL -ueneil. OcoOeHHOCTH YaCTOTHBIX XapaKTEPUCTHK LieTield, KOTOpble COJeprKaTt
OAVUH pEeaKTHBHBIM S5/1eMeHT, He-CKOJbKO OJHOTUITHBIX peaKTUBHbIX S5/1eMEHTOB, pa3HOTUIIHbIE
peakTuBHbIe 37eMeHThl. [loHsTHe monocel npo-nyckanus venu (ITI1LT), metoguka onpepenenus ITITLI.
@UIBTPBI HUKHUX YaCTOT, BEDXHUX YaCTOT, MOJI0CHO-TTPOMYCKAIOLMe U Pe)KeKTOPHbIe

— SIBneHue pe3oHaHCa W ero 3HaueHHe B PaIMOTEXHUKe U 371eKTPOCBsi3v. [locienoBaTenbHbIN U
napaJiie/lbHbI  pe30HaHCHBIe KOHTYpPBI. [locienoBaresbHBIN KojeOaTesibHBIN KOHTYp. Pe3oHaHCHast
yacToTa. XapakTepucTuueckoe conpoTusieHre. Omnpe/iesieHre TOKa U HaMpsDKeHWH Ha ydacTKe ey Npy
pe3oHaHce. BekropHas pauarpamMma. Pe3oHaHc HanpsbkeHus. BxomHoe compoTvBiieHME KOHTYpa.
YacTtoTHble XapakTepucTuku. OTHOCHTebHasE paccTpoiika. JoObpoTHOCTE KoHTypa. V36upaTenbHOCTh U
nonoca rmiponyckaHusi. KosgduiveHT Tiepefaud KOHTypa IO  HampsbkeHuto. [lapasuienbHbIi
KoneOarenbHbIM KOHTYD Pe3oHaHC TOKOB. Pe3oHaHCHasi uacToTa. Pe3oHaHCHOe COTPOTHBIIEHUE.
BekropHast auarpamma. Tumbl mapasefibHbIX KosreOaTelbHbIX KOHTYPOB (TIPOCTOHM, € pa3fiesieHHbIMU
VHAYKTUBHOCTSIMH, pa3/ie/ieHHbBIMU eMKOCTSMU). YacTOTHbIe XapaKTepUCTUKK TPOCTBIX U CJAOXHBIX
rapasiie/ibHbIX KOHTYpPOB. BiusiHMe BHeLIHMX Ijerell Ha YacTOTHble XapaKTePUCTUKU KOHTYPOB.
OmnpegeneHre peakTUBHOTO AByxmnomtocHUKa (PI). [luarpaMMbl peakTUBHBIX COMPOTUB/IEHUH, OCHOBHbIE
npaBuia Ux nocrpoenuss; Ilpumenenue auarpamm P/I nis kauectBeHHOro aHanu3a UX nenei ¢ MaabIMU
norepsiMu. OOLMM aHamu3 GUIBTPOB 6e3 ToTephb. [10/10CkI TIPO3PAaYHOCTH U 3ajiep>KUBaHUsl. OUIBTPBI
tuna «K». [IpeumyiijecTBa 1 HejocTaTKu GuabTpoB THma «K». ®@unbtpel Tuna «M». [locnenoBarensHo-
TIPOM3BOAHBIE U MapasieNbHO-IPOU3BO/[HbIE M0/y3BeHbs1. [laccuBHbIe U akTUBHbIe RC-QUIbTphI

— YpaBHeHUs]  UeTBIPEXIIOMIOCHUKOB.  [lepBHuHble  mapa-MeTpbl  UYeThIPeXITO/IFOCHUKOB.
CoenviHeHUs  UeTHIPEXTIOMIOCHUKOB. BxofgHble UM mepejaTouHble  (YHKLMU  HA-TPY’KEHHBIX
YeTbIPEeXTIOIFOCHUKOB, BbIpakeHHbIe uepe3 BHyTPeHHVe napaMeTpbl. BTopuuHble (XapakTepucThyeckue)
rnapamMeTpbl ~ TACCHMBHBIX  UYeTBhIPEXIIO/IFOCHUKOB. KackazpHoe coelMHEeHWe  COIVIaCOBaHHBIX
YeThIPeXIOFOCHUKOB. YeThIpeXToIt0OCHUKY C 00paTHOM CBSI3bIO

— [IByxnpoBojHasl /JIMHUSA, Kak MpUMep LieMu C paclipefe/eHHbIMU MapameTpaMuy. [lepBuuHbIe
rapaMmeTpbl OfHO-poJHOW uHUM. JuddepeHianbHble ypaBHeHUs1 UHUW. [lafaromias U oTpa’keHHast
BOJIHBI B JIMHUM. BTOpMuYHble mapaMeTpbl: BOJHOBOE COMPOTHBJIEHWE, Mepa I[epefjaud. YC/I0BUS
HEMCKaKeHHOW mepesaud. a3oBasi CKOPOCTb. YpaBHEHWS JIMHUM B THIepOOTMUecKUX (YHKLIUSX.
BxopHoe compotuBsieHre suHUA. [IoHsATHe S-mapameTpoB. JIMHuUsI Ge3 moTepb Pe>KUMBI B JIMHUM TIPH
pa3/IMYHbBIX BHUJJaX Harpy3KH (COryiacoBaHHasl Harpys3kKa, X0JI0CTOU X0/[], KOPOTKOe 3aMbIKaHue, PeaKTHBHast
Harpy3ka, HecOIJIaCOBaHHOe aKTMBHOE M KOMILUIEKCHOe COIpoTHB/eHHe). KospduiueHT oTpaxkeHHSI.
KosddurmenTsr Oeryiieit v crosiueli BoiHbI. JIMHUS KaK COIVIAaCYrOIIWN TpaHChOopMaTop, Kak HU30JISTOop,
KaK peakTMBHOE COIIPOTHB/IEHHE, KaK KOHTYp, Kak (uzep, Kak (opmupoBarenb MNPSMOYTOJbHBIX
VIMITYJIbCOB
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— Tlepexopnbiii nporjecc (T1IT), kKak HEYCTAaHOBUBIIMICS peXXUM. YCI0BUS BO3HMKHOBeHus I1I1,
panutensHOCTh T1T1. 3akoHbl KOMMyTalMy. HauanbHble yClIOBUS: He3aBUCHMMbIe U 3aBUCUMbIe, HyJleBble U
HeHyneBble. Kmaccuueckuid wmeton aHamm3a [IT1. BeHYXKZeHHas W CBOOOAHAs COCTaBJISIOIIMeE,
XapaKTepuCTHUYecKoe ypaBHeHHWe 1ield, CBs3b BHJA KOPHEM XapaKTepUCTUYeCKOrO YpaBHEHHs WU
XapakTepa CBOOOZHBIX COCTAB/ISIFOIIMX; OTpe/iesieHre MOCTOSTHHBIX WHTerpupoBaHusi. MeTo/ivKa pacyera.
OmepatopHbiii  MeTon,  aHamm3a  IIII.  Anjrebpamsamms  guddepeHIMaNBHOTO — YpaBHEHUs
TIOC/IEKOMMYTaLIMOHHOM cxeMbl. [Ipeobpa3oBaHue Jlariaca, TeXHUKa repe-Xofa K OPUTHHAJTY, HEKOTOpbIe
cBoiicTBa mpeoOpa3oBanusi mo Jlarmnacy. IloHsTHe oOmepaTOpHOTO BXOAHOTO — COMPOTHBJIEHHS
JBYXTIOHOCHUKA. [TopsiloK pacueTa oreparopHbIM MeTO[|0M

— OnpezienieHre, KOMIIOHEHTHble ypaBHEHHWsl, CBOMCTBa: HENPUMEHUMOCTb TPUHLIMIIA
HaJIO)KeHUs, CIIOCOOHOCTh CO37iaBaTh KojebaHWsi HOBBIX YaCTOT, cTaTUueckue U AvddepeHIabHbIe
rapameTphl; BUJ, AuddepeHIMalbHOT0 YpaBHeHus il HeuHelHbIx nerneit (HLI), orcyTcTBue o0mux
MeTO/IOB pelleHusi. [paduyeckrie MeToAbl aHa/lv3a HeIWHENHHBIX pe3UCTHBHBIX wereit. Obias
XapaKTepuCTHKa TpapuuecKMx MeTOo0B. MeTo MpoeKLUid; MeToJ TepeceueHust BOJIbT-aMIIepHbIX
XapakTepUCTUK [IprMeHeHHe HeJTMHEHHBIX 1ieried /s cTabuIM3al[ii ToKa (HarpskeHWsI) U OTpaHUUeHusT
KosiebaHmii. AHanmMTHUecKre MeTobl aHanu3a HII. TloHsTHe anmpoKCUMaly, MPOTUBOPEUNBOCTD 3aaun
anrnpokcuMariny; (yHKUMM, Hauboslee YacTO WCIO/b3yeMble [Jisi arrpoKCUMAaluKd XapaKTepPUCTHK
HeJIMHeHHBIX 3/IeMeHTOB; CIIoCO0bI (KpUTEPHH, YCIOBUST) IPUOJMKEHHUST arlpOKCUMUPYIOLIel GyHKIUN K
arnrpoKCUMUPYeMOM XapaKTepUCTHKe, oripefiesieHde Ko3(GdHULMeHTOB anmpokcuMmaruu. HenvHeliHoe
COTPOTHBJIEHHE TIPH FapMOHMUYECKOM BO3/eCTBIM: 00pa30BaHKe rapMOHHK, pacyeT aMIUIATY/, TapMOHHUK
MeTOo/laMH KpaTHBIX [Ayr U Tpex opAuHaT. HemnuHeliHoe COMpOTHB/IeHHWe TIpU OWrapMOHHWYeCKOM
BO3JeiCcTBUM: 00pa3oBaHWe BBICIIMX TapMOHUK UM KOMOMHAIL[MOHHBIX COCTaB/stoumx. [loHsiTve o
K03 duLeHTe HeJTMHeNHBIX UCKa)KeHUM

3.3 Dk3aMeHaLOHHbIEe BOIPOCHI

— TIlonatue o rapmoHnyeckor ¢yHKiuH. [leiicTByroijee 3HaueHHe. CriocoOblI MpefCcTaBIeHMS.
KoMrioHeHTHbIE W TOMONOrMUeCcKHe YpaBHEHUsS YpaBHEHUSI 3/IeKTPUUeCKOTO paBHOBECUSl Lienu s
MIHOBEHHBIX 3HaueHWM TOKOB M HanpsbkeHWd OCHOBHbIe CBOMCTBa JIMHEMHBIX Lered MeTtog
KOMITIEKCHbIX amruiiTys. CyTb MeToga. OTanbl aHanu3a Leneil. IlpeumyijectBa KommoHeHTHble
ypaBHEHUs1, TpeCTaBlIeHHble uepe3 KOMILIEKCHble aMIMTyAbl CorylacoBaHMe WCTOUHMKA SHEPruu C
Harpy3koi 1o HauOoJbllieli aKTHBHOW MOIIHOCTH, TiepefiaBae-Moi B Harpy3ky MeTof, KOHTYPHBIX TOKOB
MeTtoj, y3/0BbIX NOTeHLMANOB MeTos 5KBHUBa/JIeHTHOrO reHeparopa I[losoca mporyckaHus —1iemnw,
MeToAMKa pacyera Tumbl (QUIBTPOB. AMIMTYAHO- YaCTOTHble XapakTepucTWKu [locsiefoBarenbHbIi
KOHTYp IlapannenbHbii KOHTYp C/OXKHbIE KOHTYPbI C pasfie/lIeHHOW eMKOCTBIHO U WHJYKTMBHOCTBIO
BHyTpeHHre mnapameTpbl 4eTblpexnomocHUKa CoeflHeHHsI UeThbIpeXIoMtoCHUKOB IloHdaTtne o
YeTLIPEXTIOIFOCHUKe C 00paTHOMN CBsA3bt0 CxeMHbIe (DYHKI[UM YeThIPEXTIOMIOCHUKA, BhIpaXKEHHbIE uepe3
BHYTpeHHUe TapameTpbl BTOpuuHble TapamMeTpbl UeThIPeXMOICHUKA YpaBHEHUs! IJIMHHOW JIMHUH,
BbIp@)KeHHbIe uepe3 TepBUYHbIe TapameTphl (TeserpadHble ypaBHeHUs]) YPaBHEHUs AJIMHHOW JIMHUH,
BbIpa)kKeHHbIe uepe3 BTOPHUYHbIe MapaMeTpbl YpaBHeHUs JJIMHHOW TMHUM 6e3 rotepsb [nvHHas uHus 6e3
UCKa)KeHWH PexxuMbl paboThl AJIMHHOW JUHUM: Oeryimedl BOJSHBI U CMeLIaHHbIX BOJH PeXUM paboThI
JJIMHHOM JIMHUU: CTOSTYMX BOJIH S — MapaMeTpbl YeThIPEXTIOMIOCHUKA 3aKOHbI KOMMYTALIUU B MIepeX0HbIX
npouieccax KiaccuueckM MeTOJ, pacueTa TMepexOJHbIX TIPOLIeCCOB B LeMdX [epBOr0 TMOpsiaKa
Krnaccuueckuil Metof, pacueta repexofHbIX MPOLIECCOB B LeMsIX BTOPOro nopsjgka OnepaTtopHbld MeTO/,
pacueTa nepexofHbIX nporeccoB OCHOBHbIE CBOKCTBA HeTMHEMHBIX Leneld MeTos aHanm3a HeJTMHeMHbIX
L|eTeii: MeTo/, S)KBUBa/IEHTHBIX XapaKTepUCTUK MeTo/ aHa/iv3a HeJIMHeMHbIX Liereii: MeTo/, fepeceueHuit
Metoj, aHanM3a HeJMHEWHBIX LjeNed: MeTOJ MPOeKLUM AMMPOKCMMAaLWs XapaKTePUCTHK HeJTMHEeWHbIX
3/IeMeHTOB (3KCIOHeHLManbHasl (QYHKLUS, KyCOUYHO-JIMHelHasl, GyHKLUsI TUTIepOoMyecKoro TaHTeHCca)
MeTtoj, npyMeHeHHs TOJMHOMMUAIbHOU amnmpoOKCUMAaluM — MeTOJ TpexX W MSTH KOoopAuHaT Peakuius
HeJIMHEeMHOTO COTIPOTHB/IEHUsT Ha BO3/eHCTBMe J[BYyX TrapMOHHWYecKuX Kosiebanuii OripefesieHue
JIMHEWHOTO 3JIeMeHTa, JIMHeWHOM Lierni. OCHOBHbIE CBOMCTBA JIMHEHHBIX Lierel. 3arnicarb aHa/IuTHYeCKoe
BBbIpa)KeHHe /IJIs1 TPeX rapMOHUUYeCcKuX Kosiebanuii ¢ amruidtygamu 10 B, yactoroii 1 kI'1] 1 Haya/ibHBIMU
tazamu 00, 600 u — 600.

3.4 TeMbI KOHTPO/IBHBIX PadOT
— KonTtponbHas pabota Nel "CocraBnenne MMII a1 MCHOBEHHBIX 3HAUeHUH TOKA JIMHEMHOM
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LeNY TIPH [IeMCTBUM UCTOYHHMKOB HaIPsDKeHUsI U TOKa MPOM3BOIbHON (opMel" KoHTposbHast paboTa Ne2 "
CocraBnenrne MMII f71s1 KOMIUIEKCHBIX 3HaueHWM TOKA JMHEMHOW LNy TpU [IeMCTBUM MCTOUHUKOB
HarpspKeHUs] U TOKa rapMoHuueckoi ¢opmel’ KouTponbHasi pabora Ne3 " CocraBnenne MMII asist
TIOCTOSTHHBIX 3Haue€HWUM TOKa JIMHEWHOM LieNy MpH JIeWCTBHUH TOCTOSTHHBIX MUCTOUHUKOB HArpsDKeHUsl U
Toka" KoHTponbHast pabora Ned "PacueT /WHEMHOW I1IeTTM METOZIOM TOKOB BETBEM IpU JeMCTBUU
TIOCTOSTHHBIX HCTOUYHHWKOB TOKAa U HaripsbkeHus" KoHTponbHass pabora Ne5 "Pacuer juHeMHOU 1jeru
METO/IOM KOHTYPHbIX TOKOB" KoHTposnbHast pabora Ne6 "Pacuer juHeWHOW Ieryd MeTOJOM Y3/I0BBIX
noreHiianoB" KoHTposbHasi pabota Ne7 "PacueT MMHeHHOM 1jemM MeTofioM HanoxeHus1" KoHTposbHast
pabora Ne8 '"Tloctpoenne AUX u DUX KoadduieHTa mepesaud 1O HAMPSHKEHUIO 3a/]JaHHOTO
yeTbipexniomocHuKa" KoHTposbHasi pabora Ne9 '"Tloctpoenne AUX wu DUX a1d  BXOAHOTO
COTIPOTHBJIEHHS 3aZJaHHOTO YeThipexmomocHUKa" KoHTposibHast pabora NelO "OmnpesiesnieHrie BHyTPEHHUX
TapaMeTpOB 3aIaHHOTO YeThIpexromocHuKa'" KoHTposbHas pabora Nell "PacueT mepexofHOTO mporiecca
B IIeMsIX TepBOTo TopsifiKa KinaccuueckuM metofioM" KoHTposbHast pabora Nel? "PacueT mepexomHOTO
TipoLiecca B LeIIsIX 11epBoro Mopsjika orepaTopHbIM MeToZoM"

3.5 TembI /1a00pPaTOPHBIX PadoOT

— UW3syueHune w3MepUTeNbHBIX TIPUOOPOB, pabouero cTeHAa. l3mepeHWe TlapaMeTpOB
rapMOHUYECKOTO KoJlebaHuUs

— MWccnegoBanue aMIiMTyiHO-(Ga30BbIX COOTHOILIeHUH B ripocTeiimx RL-, RC-, RR- nersx

— MWccnegoBaHue pa3BeTB/IeHHOM JIMHEMHOW LIeNU B CTAl[MOHAPHOM PeXXUMe MPU FrapMOHUYEeCKOM
BO3/Ie1ICTBUU

— MWccnenoBanue nepesaTouHbix (GYHKIMM B LIeMsIX [IEPBOTO MOpsiKa

— MWccnesoBaHre  YaCTOTHBIX — XapakKTEPUCTUMK — I10C/IE0BaTe/IbHOTO W IapasljiesIbHOro
Kose0aTeTbHbIX KOHTYPOB

— MWccnenoBanue naccuBHBIX M aKTUBHBIX RC-(UnsTpoB

— MWccnenoBanne pacripesiesieHus HaNpsDKeHUsE BO/Ib JIMHUM B Pa3HbIX PeXXUMax

3.6 TeMbI KypCOBBIX IP0EeKTOB (Pador)
— Maremarrnueckoe OInvcaHWe M pacyeT CJAOXKHOM JIMHEWHOM S1eKTpUYecKou 1enud B
CTaL[MOHAPHOM DeXXUMe

4 MeToanuecKue Marepuasbl
[nsi obecrieueHust mpoiiecca obyueHUst U pellieHus: 3aJjau 00ydyeHHsl UCTIONB3YIOTCS CIeAyIoIiue
MaTepuarlbl:
— MeTOAUYeCcKHe Marepuasbl, OrMpefessol[ie TMpoLeJypbl OLIeHMBaHUSl 3HaHWM, YMEHUH,
HaBbIKOB W (WIM) OMbITa [AeSATebHOCTH, XapaKTepU3YIOL[UX 3Tarbl (OpP-MUPOBAHUS KOMIIETEHLIWH,
corsacHo 11. 12 paboueii TporpaMMbl.

4.1. OcHoBHas UTeparypa
1. ArtabekoB I'UI. OcHoBbl Teopuu ueneit.- CII6.: Jlanb,2006.-424c (Hasmure B OUOIHOTEKe
TYCYP - 49 3k3.)

4.2. lonoHMTe/IbHAA IMTepaTypa
1. Tomos B.II. OcHoBbI Teopuu 1ernei. -M.: Beicirik.,2005.-574c (Hammune B OMO/IHMOTEKe
TYCYP - 252 3Kk3.)
2. 3epuoB H.B., KaprioB B.I. Teopusi paguorexnuueckux Lenei.-M.: OHeprus.1972.-816c¢
(Hasmmume B 6ubmoreke TYCYP - 18 3k3.)

4.3. O0s3aTe/TbHBIE YUeOHO-MeTOoJuYeCKHe MoCco0us

1. Tlocobue pms camocTosiTesbHON PaboOThI: MeTojpl MaTeMaTUYecKoro OIMHCAHUS W pacyeTa
CJIOKHOM JTMHEMHOM 3/1eKTPUYeCKOW 1|eNU B CTaljMOHapHOM pexkume: VcxoHble aHHbIe, MeTOANYeCKHUe
yKas3aHus, NpUMepbl pacueTa U KOHTPOJIBHBIX BOIPOCOB K 3azaHuio / MenbHukoBa M. B. - 2012. 44 c.
[DnekTpoHHsIM pecypc] - Pexxum goctyma: https://edu.tusur.ru/publications/1430, cBo6oAHbIH.

2. Teopus smeKTpuuecKuXx Liemeid: Y4yeOHOe ocoOue K MpakTUUeCKUM 3aHATHSIM / MenbHUKOBA
. B., HOyb6ouk K. FO. - 2012. 156 «c. [DnekTpoHHBI pecypc] - Pexum goctyma:
https://edu.tusur.ru/publications/1432, cBOOOAHBIA.

3. OCHOBHBIE 3/1eKTpUYECKME BeJMYMHbBl M MeToJuKa UX u3MepeHui: PyKoBOACTBO K
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naboparopHotii pabore Nol / MensuukoBa U. B., Toner b. ®., CrenHoii B. C., [Iy6osuk K. FO. - 2013. 14
C. [DnekTponHbIi pecypc] - PexkuMm poctyma: https://edu.tusur.ru/publications/3440, cBo60HBIM.

4. WccnepoBanuve 3akoHOB Oma u Kupxroda B 3/1eKTpUUYECKOM LienMu TNpU rapMOHHYeCKOM
BO37leiicTBUU: PyKoBOJCTBO K aboparopHoii pabote No2 / MensHukoBa U. B., T'one B. @., [Jyboeuk K.
FO. - 2013. 10 c. [Onekrponnbiii pecypc] - Pexxum moctyma: https://edu.tusur.ru/publications/3441,
CBOOO/HBIM.

5. HWccnemoBaHve pa3BeTBAEHHOW JIMHEWHOW LleMMA TPU TFapMOHHWYECKOM BO3/€MCTBUU:
PykoBo/icTBO K 1abopatopHoii pabore No3 / MensHukoBa U. B., Tones b. @., [lyboBuk K. FO. - 2013. 8 c.
[DnekTponHbIii pecypc] - Pexkum goctyma: https://edu.tusur.ru/publications/3442, cBoOGOHBII.

6. UVccrnemoBaHWe UaCTOTHBIX XapaKTePUCTHK arepuofidyeckux Iieredl TepBOro TopsijiKa:
PykoBogcTBO K s1aboparopHoit pabore No 4, 5 / MenmpaukoBa Y. B., dyb6osuk K. FO. - 2013. 12 c.
[DnekTpoHHBIM pecypc] - Pexxum goctyma: https://edu.tusur.ru/publications/3443, cBo6oAHbIH.

7. MVccenoBaHue OfWHOUHBIX KosleOaTelbHBIX KOHTYPOB: PyKOBOZACTBO K slabopaTopHOi pabote
No 6, 7 mo paucuuruiiHe «Teopusi 3/1eKTpUUYECKUX LieTiei» [/l CTY[AeHTOB paJiMuOTeXHUYeCKOTo
(akynbreTa Bcex crienyansHocTel / MenmpHukoBa Y. B., y6oBuk K. FO. - 2013. 19 c. [OnekTpoHHBII
pecypc] - Pexxum goctyma: https://edu.tusur.ru/publications/3447, cBob6oaHBIM.

8. OcHoBbl Teopuu Leneid. CxeMHble (QYHKIMM U UaCTOTHble XapaKTEPUCTUKU JIMHEMHBIX
3/IeKTpUYeCKuX 1ierneii: MeToaunuecKye yKa3aHus 110 BBITIOJTHEHUIO KypCoBoU paboTel / MenbHUKOBa U. B.
- 2012. 68 c. [DOnekrpoHHbIM pecypc] - Pexum pgoctyma: https://edu.tusur.ru/publications/1549,
CBOOO/HBIM.

4.4. Pecypcol cetu HTEpHeT

4.4. ba3bl JaHHBIX, HH(POPMAIMOHHO CTIPABOYHbIE U MTOUCKOBbIE€ CUCTEMBI
1.  http://www.edu.tusur.ru
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