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

«TOMCKUI TOCYIAPCTBEHHBIV YHUBEPCUTET CUCTEM
YIIPABJIEHUA U PATMOIEKTPOHUK»
(TYCYP)

YTBEPXIAIO
ITpopekTop 110 yuebHOI paboTe
II. E. TposiH
20 r

« »

PABOYAS ITPOTPAMMA YUEBHOW IV CLINITJINHBI
Teopusi 31eKTPUUECKHUX Iierei

YpoBeHb 00pa3oBaHusi: BbIcIIee 00pa3oBaHue - 0aka/iaBpHaT

Hanpaenenne nogrotoBku (cnenuanbHOCTh): 11.03.02 VH(poKOMMyHUKanMOHHbIe TEeXHOJIOTUU H
CHCTeMBI CBSI3H

HanpagneHHocTs (po¢ub): OnTHYeCcKHe CUCTeMbI U CeTH CBSI3U

dopma oOyueHVs: 3a0uHas

dakynbreT: 3UB®, 3a0uHbIii U BeuepHU (aKy/abTeT

Kadeznpa: CBUuKP, Kajdeapa cBepXBbICOKOUACTOTHOM U KBAHTOBOM PaU0TeXHUKH

Kypc: 1, 2

Cemecrtp: 2, 3, 4

YueOHbIi 1i71aH Habopa 2016 roga

PacripezsienieHre pabodero BpeMeHH

Ne Buzibl yueOHO# fesiTeTbHOCTH 2 cemectp | 3 cemectp | 4 cemectp | Bcero | Epunuriel
1 |Jlekumu 4 6 4 14 YacoB
2 |IlpakTrueckue 3aHATUS 4 2 6 4yacoB
3 |JlabopaTopHbie paboOThI 4 8 12 YyacoB
4 | Bcero ayiIUTOPHBIX 3aHATUU 4 14 14 32 yacoB
5 |CamocTosiTesibHas pabora 104 69 34 207 yacoB
6 |Bcero (6e3 3k3ameHa) 108 83 48 239 YyacoB
7 |IloaroroBka u c/laua 9K3amMeHa 13 13 YacoB
8 |OO6mas TpymoeMKoCTh 108 83 61 252 4yacoB
3.0 4.0 7.0 3.E
KonTtponbHbie pabotsr: 3 cemectp - 1; 4 cemectp - 1
JK3ameH: 4 ceMeCTp
IuddepeHLiipoBaHHbIH 3a4eT: 4 ceMecTp
Tomck 2017
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Paccmotpena u omoOpeHa Ha 3aceJaHuu Kadeapsl
npotokot Ne 6 ot « 19 » 1 2017 1

JINCT COTJIACOBAHUM

Pabouasi miporpamMMa cocCTaB/ieHa C ydeToM TpeOoBaHUl efepaabHOr0 ToCyAapCTBEHHOTO
oOpa3oBarenlbHOTO CTaHfapTa Bbiciiero obpaszoBanus (PT'OC BO) mo HampaBaeHWIO TIOATOTOBKH
(cnetmanbHOCTH) 11.03.02 THMDOKOMMYHUKAI[MOHHbIE TEXHOJIOTUUA U CUCTEMBI CBSI3H, yTBep>KAeHHoro 06

mapta 2015 roza, paccMoTpeHa U yTBep)KieHa Ha 3acefjlaHuU Kadeapbl «___ »

20__ ropa,

TPOTOKOJ Ne

Pa3paboTumku:
ripocdeccop kad. TOP A. B. ®unatoB

3aBeayromumii obecreunBarolei Kad.
TOP A. d. Nemupmos

Pabouasi mporpaMma coriacoBaHa C (hakyIbTeTOM, TTPOGUIMPYIOIel 1 BhIMyCKarollel KadeapaMu

HaripaBJ/ieHUA I10ATrOTOBKU (CHEL[I/IEU'ILHOCTI/I).

Hekan 3uB® . B. Ocwurios
3aBenyroluii BeIMycKaroiieit kag.

CBYuKP C. H. [ITapanroBuu
OKCIePThI:

pouent TOP TYCYP C. 1. boromosnos
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1. Ilesiu ¥ 3aauM AUCHUILTAHBI

1.1. ITes1 AMCLUIIIUHBI
Lenwio siBnsieTcst 6a30Basi TeopeTHUecKast TOATOTOBKA, HeoOXoauMasi Jisl Ja/IbHeHILero u3yueHus
CreLyanbHbIX [UCLMIUIMH, PAaCKpbIBAIOLAsi TEOpeTHYeCKHe OCHOBBI, aHalu3 >/eKTPUYECKUX CXeM
pa3/IMYHOro Ha3HaYeHUst

1.2, 3agauu AUCHMILIMHBI

- 3a,qaan1/1 AUCLUIVIMHBI ABJ/IA€TCA OCBO€HHE CTyJeHTaMHW COBDPEMEHHBIX METOAOB dHa/IM3d
JJIEKTPUYECKUX HEHEﬁ C COCpeAOTOYEHHBIMHU IMApaAMETPAMHU B YCTAHOBUBILIEMCA U TTIEPEXOJHOM DEXUMdX.

2. MecTo pucimiuinHel B cTpyKrype OITIOII
HOucuuruivHa «Teopust anektpuueckux mereti» (b1.B.0[.2) otHocuTcs K 610Ky 1 (BapuiaThBHast
4yacTh).
[MpefuiecTByOUMY  AUCLITIMHAMY,  (OPMUDYIOIUMU  Haya/bHble 3HAHUS, SIBJISIIOTCS
ciefyroLlye JUCHUNINHBL: PU3uKa.

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

[Tporjecc u3yueHus: AUCLIMIITMHBI HarpaB/ieH Ha ()OpMUpOBaHKe C/IeAYIOLUX KOMIIeTeHI[UH:

— TIK-7 roTOBHOCTBIO K W3YU€HHIO HAyuHO-TEXHHYECKOWM HMH(POpMallid, OTeYeCTBEHHOTO M
3apy0e>XXHOTO OTIbITa 10 TeMaTHKe MPOeKTa;

— [TIK-9 yMeHWeM TIpOBOAMTHL pacueTbl TI0 TIPOEKTYy CeTell, COOPY>KeHUM U Cpe/CTB
MH(GOKOMMYHHUKALIUKA B COOTBETCTBUM C TE€XHWUYECKUM 3aZlaHHeM C MCMO0/Ib30BaHWEM KaK CTaHAApPTHBIX
MeTOZIOB, TIPUEMOB M CPEZCTB aBTOMAaTH3alL[dd MPOEKTHPOBaHUS, TaK M CaMOCTOATEJbHO CO3/jaBaeMbIX
OpWTr'MHA/bHBIX TIPOrPaMM;

B pesynbraTe usyuyeHus JUCLUIUIMHBI CTYAEHT JOJDKEH:

— 3HAaTb - METOAbl M CpeJCTBAa TEOPeTUUEeCKOr0 M SKCIePUMEHTA/IbHOTO MCC/Ie[0BaHUs
JIMHEVHBIX 3/IeKTPUYECKUX Liereil MpU TPOU3BOJIbHBIX BO3/J€MCTBUSAX; - OCHOBHbIE METOZbl aHa/iu3a
9/IeKTPUUeCKUX 1iefleld B yCTaHOBUBILIEMCs pe)XMMe MpPU rapMOHMUYEeCKHUX BO3[IeMCTBUSIX; - YaCTOTHbIE
XapaKTePUCTUKA W BpPEMEHHble XapaKTePUCTHMKHU S/IeKTPUYECKUX Lierel; - OCHOBbI TeOpUu
YeThIPEXTIOIFOCHUKOB, B TOM UMc/ie ¢ 00paTHOM CBSI3bIO; - OCHOBLI TEOPHHM IieTiel C pacripe/ie/leHHbIMU
rapamMeTpamy;

— yMeTb - OIMCBIBaTh U OOBSCHATH MPOLIECCHl B 3/IEKTPUUECKUX LIEMsAX; - CTPOUTh MOJEeTN
/IeKTPUUECKUX Liereld, MPOBOAUTh UX aHa/IM3; - PACCUMTHIBATh M aHAIM3UPOBATh 3JIEKTPUUECKUE LielU B
YCTaHOBUBILLEMCSI U HEyCTAaHOBUBLLIEMCST PeXKHUMax

— BJ3jileTh - HaBbIKAMU WCC/AEI0OBaHUS 3/1eKTPUUECKMX Liereld B paMKaxX (PU3MUeckoro u
MareMaTUu4eCcKoro Moze/MpoBaHUs

4. O0beM ANCHMIIIMHBI M BUABI YU4e0HOM padoThI
OO1iast TPYAOEMKOCTh JUCLIMIUIMHBI cocTaB/sseT 7.0 3aueTHBIX eJUHMIILI U TIpe[CTaB/ieHa B
Tabmune 4.1.
Tabsmuria 4.1 — Tpy0eMKOCTb AUCIUTTAHBI

Buib1 yueOHO# f1esiTeTbHOCTH Bcero yacos CemecTpsl
2 ceMecCTp 3 cemecCTp 4 cemecTp

AynuTopHbIe 3aHATHS (BCETO) 32 4 14 14
Jlekuym 14 4 6 4
IIpakTryeckue 3aHITHS 6

JlabopatopHble pabOThbI 12 4 8
CamocrosiTenbHasi paboTta (Bcero) 207 104 69 34
OdopmiieHre 0TYETOB 10 J1Ta00paTOPHBIM 67 40 20 7
paboram

ITpopaboTKa JIeKIIMOHHOTO MaTepHasa 50 39 9 2
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ITogroTroBka K rpakTAYe CKUM 3aHSITHSIM, 37 25 10 2
ceMHHapam

BrbImnoiHeHre KOHTPOJTBHBIX paboT 53 30 23
Bcero (6e3 3k3ameHa) 239 108 83 48
ITogroroBka u czjaya sK3aMeHa 13 13
OO11ast TPyJ0eMKOCTh U 252 108 83 61
3aueTHble EqvHULIBI 7.0 3.0 4.0

5. CopepxaHue AUCIUILIAHBI

5.1. Pa3jenbl JMCHUIIMHBI 1 BU/IbI 3aHATUHMN
Pa3fenbl AUCLUTIIMHBI M BU/IBI 3aHATHH TTPUBeIeHbI B Tabmmiie 5.1.
Tabsuria 5.1 — Pa3zenbl AUCIUIUTAHBI U BUZBI 3aHATUN

. . i
= o
= 5| ¢
= =¥ < )
® = = g 2 Z 5
5 A @ : | 8¢ s 2
Ha3BaHus pa3zenoB JUCLUIUIMHBI g % g § Z § § %
= £ g 0§33 &S
c s §  mS&| &%
I, =} S
o [t %
= = S
2 ceMeCTp
1 Begenure. OCHOBHBIE MOIOKEHUS 1 1 4 30 36 |IIK-7
TeOpPUU 3/1eKTPUUECKUX Lieren
2 MeTo/pl aHaIM3a JIMHEMHBIX 2 2 4 60 68 |TIK-7
3/IeKTPUUECKUX LieTei B
yCTaHOBUBLIIEMCs pexxume. Metoz
KOMIUIEKCHBIX aMIUIUTY[
3 DKBUBajIeHTHBIE TIPe0Opa30BaHMUS 1 1 0 14 16 |IIK-7
y4acTKOB LieNu
Wtoro 3a cemectp 4 4 8 104 120
3 cemecTp
4 MeTo/ibl aHa/IM3a CI0XKHBIX 1[eTIel B 6 4 4 69 83 |IIK-7,IIK-9
YCTaHOBUBILEMCS PeKUMe
Wtoro 3a cemectp 6 4 4 69 83
4 cemecTp
5 KomriniekcHble cxemMHble (DYHKIMU 2 2 4 5) 13 |IIK-7, IIK-9
Lery. YacToTHbIE XapaKTepUCTHKH.
DOUNBTPLI
6 Pe3oHaHCHBIe 11eTH 2 0 4 6 12 |TIK-7, IIK-9
7 Llenu ¢ pacripesiesieHHbIMU 0 0 0 13 13 |IIK-7
rnapaMeTpamu
8 UeTbIpexmo/t0CHUKU 0 0 0 10 10 |IIK-7
Wtoro 3a cemecTp 4 2 8 34 48
Utoro 14 10 20 207 251
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5.2. CogeprxaHue pa3/je/ioB AMCHUILUIAHBI (M0 JIeKIUAM)

CojiepskaHuie pa3/ienioB AUCLUIUINH (T10 JIEKLIUSIM) TIpUBe/ieHo B Tabsuile 5.2.

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

Hassanus paszesnos

ConepskaHue pa3/enoB JUCLUTIAHEI 10
JIEKIUSIM

Tpyn0eMKOCTb,

q

dopmMupyeMbie
KOMIIeTeHL[UU

2 cemeCTp

1 Beenenure. OCHOBHBIE TTOJIOXKEHHUSI
TEeOPUU 3MIeKTPUYECKUX Leren

OcHoBHbIe oripefiesIeHUs U TTOHSTHUS.
ONeKTpUYeCKU TOK, HarpsbkeHue,
SHeprusi, MOIIHOCTb. D/IeKTpruYecKast
1[eTTb, KOMIIOHEHTHI, Torosiorust. [ToHsTre
JIBYXTIOJTFOCHUKA, UeThIPeXII0/IF0CHUKA,
MHOTOTIO/TFOCHUKA. THUIIbI 3/1eMeHTOB
(TMHeliHble, HeTMHeWHbIe U
napametpuyeckue). VeanbHbie
3/IeMEeHTBI: COTIPOTHB/IEHUE,
WHYKTUBHOCTb, eMKOCThb, UCTOUHUKHU
HanpspKeHUs U ToKa. BossramiiepHbie
XapaKTePUCTUKU. 3aBUCHUMble NCTOUHUKHU.
CxeMmbl Llen (CTPYKTYpPHBIE,
TIPUHLIUIIAA/TbHBIE, SKBUBA/IEHTHBIE).
TunoBble BXoJHble BO3/ECTBUS B
Teopuu 1ierieil. OCHOBHbIE COOTHOIIIEHUS:
3akoHbl OMa, Kupxroda, 6anaHc
MOII[HOCTeM. YCTaHOBUBIIIMMICS U
HEeYyCTaHOBUBIIUNCS PeXXUMBI PabOTHI
ternu. [IpyuHIMN Cyneprios3yiiuy B
JIUHENHBIX 37eKTpuueckux ensix (JISL).
MaremaTtnueckast mogesib Leri (MML]) B
BU/Ie CUCTeMbl YpaBHeHU. OCHOBHast
CUCTeMa ypaBHEHHUH 3/1IeKTPUUeCKOro
paBHOBeCHS LieNr

—

Htoro

[IK-7

2 MeTo/bl aHaIK3a TMHEHHBIX
3JIeKTpUUeCKUX Lierei B
yCTaHOBUBLLIEMCS pexxume. Metoz
KOMIUIEKCHBIX aMIUTUTY]

O6ocHoBaHHe BbIOOpA rapMOHHUYECKOTO
CWT'HajIa, ero rmapaMeTpel. [locTossHHOE
BO3/IEMCTBUEe — KaK YaCTHBIN Cyvait
rapMOHHYeCKOro. MeTo/; KOMITIEKCHBIX
amruutyg, (MKA), anrebpausatys MMLI,
3akoHbl OMa 1 Kupxroga B KOMIIeKCHOM
dbopme, GasaHC MOIITHOCTEH B
KOMILJIEKCHO!M (popme. BekTopHbIe
JIMarpaMMbl TOKOB U HarpsDKEHUH

HToro

[1IK-7

3 OKBUBasIeHTHBIE TTPe0bpa3oBaHus
y4acTKOB Lieru

OrnpefesieHre SKBUBAIEHTHBIX YUaCTKOB
1ernd. Bupl coevHeHust
(mocemoBaTebHOE, TIApPaJIIe/TbHOE,
CMeIIIaHHOE), UX SKBUBA/IEHTHOE
npeobpa3oBaHue; SKBUBAJIEHTHOE
ripeo6pa3oBaHKe HCTOUHUKOB TOKA U

[1IK-7
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HallpsKeHHs.

Nroro
Wtoro 3a cemecTp 4
3 cemecTp
4 MeTopbl aHa/M3a C/A0XKHBIX Liefel B | YMeHbllIeHWe YyMc/ia UCKOMBIX 6 [1K-7
YCTaHOBUBLLEMCSI peXKUme Hen3BeCTHbIX. MeTo/| KOHTYPHBIX TOKOB U
MeTO/| y3/I0BbIX ITOTEHLIUA/IOB.
MarpuuHas ¢opma 3arvici MMII u ee
peueHve. Meton Hallo)KeHUs
Ntoro
Nroro 3a cemectp
4 cemecTp
5 KomrinekcHbie cxemHble GyHKIMU | AUX 1 @UX ueThbIpexmotoCHUKOB. THUIb 2 IK-7, TTIK-
Leny. YacToTHbIe XapaKTepUCTHUKU. | PUIBTPOB 9
DOUNBTPLI HToro 2
6 Pe3oHaHCHbIe Lienu [TocnenoBarenbHbIN U apaienbHbIN 2 [TK-7, T1K-
KosiebaTeTbHbIe KOHTYPBI 9
Utoro
Wtoro 3a cemecTp 4
Ntoro 14

5.3. Pa3pensl AMCHMILVIMHBI ¥ MK/ JUCHUIUIHHAPHBIE CBSA3H C 00eCrneurBaIUMHU (MpebIAyIMH)

U obecreurBaeMbIMH (MOC/IeYIOIAMH) JUCHHUIUTHHAMHA

Pa:«y:;enm AUCOUIVIMHBL U MEXIUCHUIVIMHAPHBIE CBA3U C O6€CH€‘JI/IBaI-OLLH/IMI/I (Hpe,l[bI,ELYLLH/IMI/I) n

obecrieuriBaeMbIMU (TTOC/IEIYFOIIUMU) JUCLITITMHAMHU TIPe/ICTaB/eHbI B Tabsuile 5.3.

Tabnuiia 5.3 - Pa3genb! AUCHUATIIMHBI M MEXKIUCIMIUIMHAPHBIE CBSI3U

HaumeHoBaHue JAUCHUIT/INH

Ne pa3zenoB aHHOW AUCLUTINHBI, [7Is1 KOTOPBIX He0OX0AUMO
n3yueHre 00eCreurBaroMX U 00€eCreunBaeMbIX AUCIUTUIH

1

2 3 4 5)

6

7

8

[pepiiecTByOLLME JUCLUATITUHBI

1 ®usuka

+

+ +

5.4. CooTBeTCTBHE KOMIIeTeHIIM, ()OpMHPYyeMbIX IIPH U3yUeHUH AMCIUILIMHBI, U BU/I0B 3aHATHI
CooTBeTCTBHE KOMITeTeHI[MM, (OPMUPYeMbIX TIpM U3YUeHUU [OUCLUTUIMHBI, U BUJOB 3aHSATHI

TIpe/iCTaB/IeHo B Tabmwiie 5.4

Tabmuia 5.4 — CooTBeTCTBHE KOMITETeHLMH W BUJIOB 3aHATHM, (QOpPMHDYyeMbIX TpU H3yueHUU

HWCIUIIINHBI

Bupp! 3aHaTHM

KomneTeHiuu

Jlekuyn

HpaKTI/I‘—IeCKI/Ie 3dHATUA

JIabopaTopHbie paboThI

CamocrosiTenbHasi paboTa

@OopMBI KOHTPOJIA
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IK-7 + + + + KonTposbHasi pabora,
[omalliHee 3a/jaHue,
IIpoBepka KOHTPOJIbHBIX
pab6or, Otuet 1o
naboparopHoii pabore,
Ornpoc Ha 3aHATUsIX, OTYeT

T0 TpaKTHKe

ITIK-9 +

+ KonTtponbHas pabora,
IIpoBepka KOHTPOJIBLHBIX
pabot, Onpoc Ha 3aHATUAX

6. IHTepaKkTUBHBIE MeTOABI M (OPMBI OpraHU3aIuu 00yYeHHs

He mipegycmorpeno PYII

7. JIabopaTopHbie padoThI

HanmeHoBaHue 1abopaTopHbIX paboT rpuBesieHo B Tabmmie 7.1.
Tabmuua 7. 1 — HaumeHoBaHMe 1abopaTOpPHBIX paboT

g g x5
= 4=
3 = o
=z 5
[«]
Ha3Banus pa3zenos Haumenopanue nabopaTopHbIX paboT § X = GE
=
& a =
2 o' O
= S
2 ceMeCTp
1 Beegenue. OcHOBHBIE TIO/IOKeHUsST | VI3yueHre U3MepuTeTbHBIX TPUOOPOB, 4 [1K-7
TeOPUU 3/IEKTPUUECKUX Lieren pabouero cteHza. ViamepeHue
rapaMeTpOB rapMOHHUYeCKOTO KosieOaHMUsI
Ntoro 4
2 Metoppbl aHany3a JTMHeUHbIX VccnenoBaHue aMIyiUTyHO-(Pa30BbIX 4 [1IK-7
3/IeKTpUUeCKUX Liereil B COOTHOIIIeHU# B mpocTreiiix RL-, RC-,
yCTaHOBUBLLEMCS pexxume. Metop, RR- nersix
KOMILJIEKCHBIX aMITUTY[ Vitoro
Wtoro 3a cemecTp 8
3 cemecTp
4 MeToabl aHanM3a CA0XKHBIX Liereld B | ViccienoBaHue pa3BeTBIeHHOW JIMHEWHOM 4 [1K-7
YCTaHOBUBILEMCS PeKUMe L[e[IY B CTallMOHAPHOM pekKuMe NP1
rapMOHHUYECKOM BO3/IeMCTBUU
Ntoro
Wtoro 3a cemecTp
4 cemecTp
5 KommniekcHble cxemHble pyHKLuM | VccenoBanne AUX u ®UX 4 [1IK-7
ternu. YacToTHbIE XapaKTePUCTUKU. | Ko3(dduLMeHTa nepefayu rno
OUNBLTPhI HanpspKeHUIO U BXOLHOTO COMPOTHB/IEHUS
yeTbIpex MOTHCHUKA
Ntoro
6 Pe3oHaHCHBIe 11eTIH NccnepoBanve AUX n GUX IK-7
M0CJ1e[j0BaTeIbHOIO U MapasjiebHOro
KosiebaTeTbHbIX KOHTYPOB
Ntoro 4
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Nroro 3a cemecTp

Htoro

20

8. ITpakTuueckue 3aHATHS (CeMUHAPHI)
HanmeHoBaHue MpakTUUeCKUX 3aHATHI (CeMUHapoB) MpuBeZieHo B Tabiuiie 8.1.
Tabmura 8. 1 — HanMmeHoBaHMe MPaKTHYeCKUX 3aHATHN (CeMUHApPOB)

3 <]
& Z E
g S =
HavMeHOBaHMe MpaKTUueCKUX 3aHSATUN = > T
HasBanus pasgenos z v e &
(cemuHapoB) 3 g g
S 8 =
2 o' 9
= S
2 cemeCTp
1 Beenenue. OcHOBHEIe MOJIOKeHUsT | ifiea/ibHbIe TTaCCUBHBIE 3/IEMEHTHI. 1 IIK-7
TeOPUU 37IeKTPUYECKUX Leren KoMrioHeHTHbIe U TOTOI0rhYeCcKre
ypaBHeHus1. VieanbHble HCTOUHUKU
HarpspKeHUs: U TOKa
Htoro 1
2 MeTo/ibl aHa/IU3a JTMHENHBIX MeTon, KOMILIEKCHBIX aMIUTUTY/] 2 [1K-7
3JIeKTpUYeCKUX Liered B Vtoro 2
yCTaHOBUBLLEMCS pexxume. Metop,
KOMIUIEKCHBIX aMIUIUTY[
3 OKBUBasIeHTHbIE TTpeobpa3oBaHusi | JKBUBa/IeHTHbIE MPeoOpa30BaHus 1 [1IK-7
Y4aCTKOB LieNu Vtoro
WToro 3a cemecTp 4
3 cemecTp
4 MeTo/ibl aHa/IM3a CI0KHBIX 1[eTlel B | AHA/IA3 CIOXKHBIX 1iereid . MeTobl 4 IIK-7
YCTaHOBUBLLEMCS PeXXUMe KOHTYPHBIX TOKOB, y3/I0BbIX
MOTEeHL|1aoB.
Ntoro
Wtoro 3a cemecTp
4 cemecTp
5 KommiekcHble cxeMHble QyHKLUM | CxeMHble (GYHKLUWH. AMIUIATY/IHO- 2 [1IK-7
ternu. YacToTHbIe XapaKTePUCTUKW. | 4acTOTHasi U ha3ouacTOTHast
DUIBTPLI XapaKTePUCTUKMU 1iereid. TUribl GuibTpoB.
Nroro 2
Nroro 3a cemectp 2
Ntoro 10

9. CamocTosiTe/IbHas1 padora

Buzpbl camocTosiTennbHOM paboThl, TPYA0EMKOCTh U (hopMUpyeMble KOMITeTeHLIMH TpeJCTaB/eHbl B

Tabmumie 9.1.

CornacoBaHa Ha noptane N2 16735




Tabmuua 9.1 - Busiel camocTosiTenbHOM paboThl, TPYJ0eMKOCTb U (pOpMHUpyeMble KOMITeTEeHL[UH

3 [<5)
& s
g 3
Buabl camocTosTenbHOM = > O
Ha3saHus paszenos s =y @DopMBI KOHTPOJIA
paboTel g g g
S =
= (=0
~ o 2
= S
2 cemeCTp
1 Beenenue. OcHoBHble | [loAroToBKa K 10 |IIK-7 HomarHee 3aziaHue,
TIOJIOXKEHUS] TEOPUU MPaKTUYe CKUM 3aHATUSIM, Ornpoc Ha 3aHATHSAX,
3/IeKTPUUECKUX Lierei ceMHHapam Ortuet 1o 1abopaTopHO
[TpopaboTKa eKIIMOHHOTO 10 paGore, Oryer o
Marepuasna TpaKTHKe
OdopMeHne OTUETOB T10 10
naboparopHbIM paboTam
Nroro 30
2 Metojp! aHaM3a [ToaroroBka K 10 |IIK-7 [omariHee 3aziaHue,
JIMHEWHBIX 1eKTPUYeCKHUX | TPaKTUUeCKUM 3aHITUSM, Oripoc Ha 3aHATHSAX,
Lierell B yCTaHOBHUBILIEMCS | CEMUHapaM Ortuet 1o 1abopaTopHOM
pexxume. Metoz TpopaBoTKa JIeKIHOHHOrO 20 pabore, OTueT 1o
KOMII/IEKCHBIX aMIVIUTY, |\ oo epuana MpaKTHKe
OdopmiieHre 0TUETOB TI0 30
nabopaTtopHbIM paboTam
Utoro 60
3 DKBUBa/IeHTHbIE IToaroroBka K 5 IIK-7 LomarrHee 3amanue,
npeoOpa30BaHUs YYaCTKOB | [IPAKTHUECKUM 3aHSITHSIM, Ornpoc Ha 3aHATHSAX,
Liernu ceMHHapam Otyer 1o npakTHKe
[TpopaboTKa eKIIMOHHOTO 9
Marepuasna
Ntoro 14
Wtoro 3a cemecTp 104
3 cemecCTp
4 Meto/bl aHa/M3a Beinonnenue koHTponeHbix | 30 | TIK-7, JomarliHee 3azianue,
CJIOKHBIX L{eTieil B pabor [TK-9 KoHTposbHas pabota,
YCTaHOBHBILEMCST PeXXUME |y [ITOTOBKA K 10 8npoc Ha 3ag;m/mx, }
TYeT M TOPHOM
MpaKTUYe CKUM 3aHATUSM, 5 € %Ha OpaTOpHO
cemmHapam pabore, IIpoBepka
KOHTPOJTbHBIX paboT
ITpopaboTKa JIeKIMOHHOTO 9
Marepuasna
OdopmreHue O0TUETOB T10 20
naboparopHbIM paboTam
Ntoro 69
Nroro 3a cemecTp 69
4 cemecTp
5 KomruiekcHele cxemHble | [loaroroBka K 2 [1K-7, KoHTposnbHas pabota,
(GYHKUMU LIenu. TpakTUYye CKUM 3aHATUSM, [TK-9 Oripoc Ha 3aHATHSAX,
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YacToTHbIe ceMHHapam Otuet 110 1abopaTopHOi
XapaKTepUCTUKHU. T
cpapa epuc ITpopaboTKa JeKIIMOHHOTO 1 pabore
WIBTPEL Marepuasa
OdopmiieHre 0TUETOB TI0 2
nabopaTtopHbIM paboTam
Utoro 5
6 Pe3oHaHCHbIe 1jernu ITpopaboTKa JeKIIMOHHOTO 1 |IIK-7, Ornpoc Ha 3aHATUSIX,
Marepua’sa ITK-9 Otuet 110 1abopaTopHO
T
OdopmiieHre 0TYETOB 10 5 pabore
naboparopHbIM paboTam
HToro 6
7 Lenu c BeinonHenue koHTponeHbiX | 13 |[IIK-7 KoHTposbHas pabota,
pacrnpesie/ieHHbIMU pabot [TpoBepka KOHTPOIBHBIX
rapaMeTpamMu ViToro 13 pabor
8 UeTbIpexIomoCHUKU BeinonHenve KouTponbHbix | 10 | TIK-7 KoHTposbHas pabota,
pabot ITpoBepKa KOHTPOJIbHBIX
Vroro 10 paGor
WNroro 3a cemecTp 34
[TogroroBka u cava 13 IuddepeHLiipoBaHHbIN
9K3aMeHa / 3aueTa 3aueT, JK3aMeH
Ntoro 220
9.1. TeMbI KOHTPO/IBHBIX PadoT
1. AwHanu3 C/I0)KHOU LielTi MeTO/I0M KOHTYPHBIX TOKOB
2. AHanu3 C/0)KHOM Lieny MeTOZ0M y3/I0BbIX TTOTEHLIUA/IOB
3. BHyTpeHHMe napaMeTpbl YeTbIPeXIT0/FOCHUKA
4. Cps3b NapaMeTPOB C CXeMHBbIMU (YHKLUSIMU
5. BHelllHMe nTapaMeTpbl YeTbIPeXIIOICHUKA
6. [nuHHas nuHUS €3 ToTeph.
7. [nuHHas muHUSA 0e3 UCKa)KeHUH
8. Pexxumbl pabOTHI JTUHHOM JTMHUH

10. KypcoBasi padora (nmpoeKT)
He mipegycmotrpeno PYII

11. PeliTuHroBas cucremMa jjisi OIfeHKH YCIIeBaeMOCTH CTYAeHTOB
He nipegycmotpeno

12. Yueb6Ho-MeTOAMUYEeCcKOe M HH(OPMALMOHHOE 00ecreyeHHe AUCIUILITMHbBI

12.1. OcHoBHas /MTEparypa
1. ArabekoB I'I. OcHoBBI Teopuu Ierneit.- CI16.: Jlanb,2006.-424c. (Hanuuue B 6uO/IMOTEKe
TYCYP - 49 3k3.)

12.2. lono/siHUTe/IbHASA IUTEpaTypa
1. TlomoB B.IT. OcHoBBI Teopuu wemnei. -M.: Broiciriik.,2005.-574c. (Hanuuve B OMO/IHMOTEKE
TYCYP - 252 3k3.)

12.3 Yue0HO-MeTOAHUECKHE IT0CO0HA

12.3.1. O6sa3arebHbIE YUeOHO-MeTOHUECKHE M0CO0Hs
1. Teopwust 3/eKTpUYeCKUX Iiereit: YuebHoe rocobre K MpakTHUeCKUM 3aHATHSIM / MebHUKOBa
U. B., HOybosuk K. K. - 2012. 156 c. [DnekrpoHHeli pecypc] - Pexum pocrtyma:
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https://edu.tusur.ru/publications/1432, nata obpamjenus: 06.03.2017.

2. MeTopl MaTeMaTUeCKOTO OMMCAHHMSI U pacyeTa CJIOXKHOM TMHEWHOW 3/1eKTpPUUecKou 1iernu B
CTaLlMOHApHOM pexxrMe: VIcxoHble JaHHble, MeTOAnYeCKHe yKa3aHUsl, IpUMepbl pacueTa ¥ KOHTPOJIbHbIX
BOIPOCOB K 3afiaHuio / MenwHukoBa U. B. - 2012. 44 c. [OnekTpoHHbIN pecypc] - Pexxum pgocTtyra:
https://edu.tusur.ru/publications/1430, nata obpamjenus: 06.03.2017.

3. OcHOBHbIe 3/eKTpHUUeCKWe BeJMUYMHbI W MeTOAWKAa WX u3MepeHHH: PyKoBOJACTBO K
naboparopHotii pabore Nol / MensuukoBa U. B., Toner b. @., CremnHoii B. C., /ly6osuk K. FO. - 2013. 14
c. [DnektponHsIit pecypc] - Pexum poctyma: https://edu.tusur.ru/publications/3440, nata obGpaiijeHus:
06.03.2017.

4. MWccnepoBanue 3akoHOB Oma u Kupxroda B 3/1eKTpUUYECKOM Ljenu TP TapMOHHYeCKOM
Bo3geiicTBiM: PyKoBoziCcTBO K s1aboparopHoii pabore No2 / MenbsaukoBa U. B., T'one B. @., [Iy6oBuk K.
FO. - 2013. 10 c. [DnekTpoHHbBIM pecypc] - Pexxum goctyma: https://edu.tusur.ru/publications/3441, gata
obparrenus: 06.03.2017.

5. HWccnemoBaHue pa3BeTBJIEHHOW JIMHEMHOW LieMd TPU TapMOHWUYECKOM BO3[eMCTBUM:
PykoBozcTBO K 1aboparopHoii pabore No3 / Mensaukosa Y. B., T'ones b. @., [ly6osuk K. FO. - 2013. 8 c.
[DnekTponHsli pecypc] - Pexxum pocrtyma: https://edu.tusur.ru/publications/3442, nara oGpairieHus:
06.03.2017.

6. UVccremoBaHWe UaCTOTHBIX XapaKTePUCTHK arepuofidyeckux Iieredl TepBOro TopsijiKa:
PykoBogcTBO K y1aboparopHoii pabore No 4, 5 / MenpaukoBa Y. B., dy6osuk K. FO. - 2013. 12 c.
[DnekTpoHHbl pecypc] - Pexxum pocrtyma: https://edu.tusur.ru/publications/3443, gara obpairieHus:
06.03.2017.

7. OcHoBbl TeopuM wereii. CxeMHble (YHKUMW W YaCTOTHbIE XapaKTeDUCTUKU JTMHEWHBIX
3/IeKTPUUECKUX Lereil: MeTofuveckre yKa3aHus 110 BLITIOJTHEHUIO KypPCOBOM paboTsl / MenbHrKoBa . B.
- 2012. 68 c. [DnekTtpoHHBIM pecypc] - Pexxum pgocrtyna: https://edu.tusur.ru/publications/1549, gata
obparrenus: 06.03.2017.

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

YueOHO-MeTOANUECKHEe MaTepHaslbl [l CAMOCTOSTe/TbHOM U ayJUTOPHOM paboThl 00yUarOIMXCs
Y3 YKC/jia WHBAJM/OB MPEeAOCTaB/sAOTCA B opMax, aJalTUPOBAHHBIX K OTPAHUUYEHUSIM UX 3710POBbsl U
BOCTIpUSITUS UH(MOPMAL[UH.

JIisi iu1y ¢ HapyLIeHUusIMM 3peHust:

- B (popMe 3/IeKTPOHHOTO I0KYMEHTa;

- B [eyaTHou (hopMe yBe/MYeHHbIM IPUPTOM.

JI/isi d1 ¢ HapyLIeHUusIMM cJIyXa:

- B (popMe 3/IeKTPOHHOTO /I0KYMEHTa;

- B IeyaTHOU (popme.

JI/is1 UL ¢ HapylHIeHUsIMU OMOPHO-ABUraTe/IbHOIO anmnapara:

- B (hopMe 3/1eKTPOHHOTO JOKYMEHTa;

- B IeyaTHOM (popme.

12.4. Pecypcel cetn IHTepHeT

12.4. Ba3bl JaHHBIX, HH(OPMALIMOHHO-CIIPAaBOYHbIe, MOMCKOBbIe CUCTEMBI U TPpedyeMoe
NMpOrpaMMHoOe o0ecreyeHue
1. edu.tusur.ru

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

13.1.1. MaTrepuanbHO-TeXHHUYECKOe ofecriedeHUe /ISl IEKIMOHHBIX 3aHATUH
[7isi poBe/ileHus1 3aHATHN JIEKIMOHHOTO TUIIA, TPYMIOBLIX U WHAUBUAYaJbHBIX KOHCY/IbTaLUM,
TEKYIL[er0 KOHTPOJISI U TIPOMEKYTOUHOMN aTTecTallud MCTob3yeTcs yueOHasi ayJuTopusi, C KOJIMYeCTBOM
TI0CA/IOYHBIX MECT He MeHee 22-24, 000py0BaHHasl JOCKOM U CTaHjapTHOUN yueOHoM Mebenbto. VimeroTcs
Har/isiZiHbIe T0CoOUs B BU/ie Tpe3eHTal| 10 JIeKLUOHHBIM pa3/iesiaM JUCLUITUHBI.

13.1.2. MaTepua/IbHO-TEXHHYeCKoe o0ecreueHue /il MPaKTHYeCKUX 3aHATHI
st TpoBefieHUs] TIPAKTUYeCKUX (CeMMHApCKWX) 3aHSITUN WCIOJb3yeTcss yueOHasi ayiuTopus,
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pacrnosiokeHHas 10 azipecy 634034, Tomckast obsacts, . Tomck, BepimmHuHa ynuia, A. 74, 4 3tax, ayj.
318. CocraB obopyzmoBanus: YuebHas mebenb; [Jocka MarHUTHO-MapKepHas -111T.; KommyTtaTtop D-Link
Switch 24 port - 1mT.; Kommbtorepsl knacca He Hike [I9BM INTEL Celeron D336 2.8I'T1. -14 mit.
Vcnonb3yeTcsi MLIEH3MOHHOE TIporpaMMHoOe obecrieueHue, TakeThl Bepcueil 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. Vmeercs momeleHusi [l XpaHeHHS U TPOGUIAKTUUECKOTO OOCTy>KUBAHUS
yue6HOro 060py0BaHMS

13.1.3. MaTepua/ibHO-TEXHHYECKOe o0ecrieueHue /ijis 1abopaTopHbIX padoT

Onsi  mpoBefeHrsi  /1abOpaTOpPHBIX — 3aHATHM — MCIIONb3yeTcss — y4ueOHO-MCCIe/[oBaTebCKast
BBIUKMC/IUTE/IbHAsE Jlabopatopusi, pacriosiokeHHast 1o azpecy 634034, Tomckas obnacte, . ToOMCK,
Bepumnuna ymvua, A. 74, 4 srax, aya. 314. CocraB obopymoBaHusi: YuebHasi mebesb; JKpaH C
snektporipuBogoM DRAPER BARONET - 1 wr; Mynstumeauiinbiii nipoekrop TOSHIBA — 1 T
KomrmbtoTepsl kimacca He Hwke Intel Pentium G3220 (3.0GHz/4Mb)/4GB RAM/ 500GB c
LLIMPOKOIO/J0OCHBIM J0oCTyrioM B Internet, ¢ MoHutopamud tuna Samsung 18.5" S19C200N- 18 wit.;
Wcronb3yeTcsi JIMIIEH3MOHHOe TIporpaMMHOe obecrieueHre, TakeTbl Bepcvedd He Hibke: Microsoft
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 o0ecrieueHue /ijisi CaMoCTOsITe/IbHOH PadoThI
[lnst camocTosITe/IbHOM PabO0ThI KCIOB3yeTCss yueOHast ayguTOpus (KOMITBIOTEPHBIN K/lacc),
pacriosiokeHHass 1o afpecy 634034, r. Tomck, yn. Bepumnuna, 47, 1 srax, ayn. 126. Cocras
obopyznoBaHusi: yuebHast Mmebenb; KoMITbIoTephl Kinacca He Hibke [IDBM INTEL Celeron D336 2.8T'Tw. -
4 1mrt.; KommbtoTepbl TogkmoueHbl K ceti MHTEPHET u obecreunBarOT AOCTYI B 3/I€KTPOHHYIO
MH(pOpMaIMOHHO-00pa30BaTebHYI0 Cpe/ly YHUBEpCUTETa.

13.2. Marepua/IbHO-TeXHUUYECKOe o0ecreueHue JUCIUTUTHHBI JJIsi JIHI C OTPAaHHYeHHBIMHU
BO3MO)XXHOCTSAMM 3/J0POBbSI

OcBoenue qucHUTIIMHBI ujaMu ¢ OB3 oCyliecTBsIeTCS C UCIMOMB30BaHUEM CPeJCTB 00ydeHust
00I11ero U CreluaabHOTO Ha3HAUEHMS.

[lpu oOyyeHUM CTyI€HTOB C HapyILIeHHsIMHM CJIyXa TIPeAyCMOTPEHO WCIOoIb30BaHUe
3BYKOYCW/IMBAIOLLlel anmnaparypbl, MYJbTUMEIUNHBIX CPEACTB W [JPYrMX TeXHUUEeCKHUX CpeZCTB
nipreMa/mepesiaun yueOHON MH(pOpMaIu B AOCTYIHBIX (popMax Ajisi CTYAEHTOB C HapyIIeHUsIMU CJTyXa,
MOOW/ILHOW CHCTeMbI OOyYeHUsl [jiss CTYJEHTOB C WHBAIMJHOCTBIO, TOPTAaTUBHOW WHAYKI[MOHHOM
cucTeMbl. YueOHasi ayJUTOpPHs, B KOTOPOM 00yuyaroTCsi CTyleHThbl C HapyllleHWeM cjiyxXa, o0opymoBaHa
KOMIMBIOTEDHOW TEXHUKOM, ayJJMOTEXHUKOW, BUJEOTEXHUKOW, SJIeKTPOHHOW [OCKOW, MY/JIbTUMEIUNHOMN
CUCTEMOH.

[Mpu oOyueHMM CTY[€EHTOB C HAPYLIIEHHWAMH 3PEHHUSIMH TIPEeyCMOTPEHO WCII0/Ib30BaHUE B
JIeKIIMOHHBIX 1 yueOHBIX ayIUTOPUSX BO3MOXKHOCTH TIPOCMOTPA y/la/eHHbIX 00beKTOB (HarpyuMep, TeKCTa
Ha JI0OCKe WU CJlaliJia Ha SKpaHe) NPy MOMOLLY BU/le0yBeTMUnTe el J/1s1 y/la/leHHOTO TTPOCMOTpa.

[Tpu oOyyeHHH CTY[EHTOB C HApyILIeHUSIMH OMOPHO-/BUraTe/IbHOrO amnmapara HCTOoIb3yHTCs
aslbTepHAaTHUBHBIE YCTPOMCTBa BBOJa MH(MOpMAI[MU U Apyrve TeXHUUYecKrhe CpeJCTBa MpueMa/riepesjaun
yueOHOM MH(bOpPMAaLMK B JOCTYIHBIX (opMax AJisi CTYeHTOB C HapyLIeHWSMUA OTOPHO-ABUraTebHOTO
amrapara, MOOU/IbHOM CHCTeMbI 00yUeHHs JJ1s1 TIOZiel C MHBATJTHOCTBIO.

14. ®oHA OLEHOYHBIX CPe/JCTB

14.1. OcHoBHbIe TpedoBaHuA K (GOHY OLEHOYHBIX CPEACTB M METOANYECKHE PeKOMeH/Jal[uH
@OH/|, OLIEHOUHBIX CPEeACTB U THUIIOBbIe KOHTDOJIbHBbIE 3a/laHUs, WCIOJb3yeMble [Ji OLIeHKU
c(hOpMMPOBAaHHOCTA M OCBOEHHs 3aKpervIeHHbIX 3a AUCIMIUVIMHOW KOMITeTeHLIUM TIpU TIpOBe/leHUU
TeKyIIlel, TTPOMe>KyTOUHOM aTTeCTal[iu 10 AUCLIMIIMHEe TIPUBe/IeH B TIPUIOKEeHUH K paboyeil iporpaMme.

14.2 TpeboBaHus K (pOHAY OLIEHOUHBIX CPE/ICTB /AJIfA JIUI] C OTPAaHUYeHHBIMH BO3MO)KHOCTAMH
3/0POBbA
[nst CTy#eHTOB C WHBaJWJHOCTBIO MPeAyCMOTPEHBI [OIMOJHUTEbHbIE OLIeHOYHbIe Cpe/CTBa,
riepeueHb KOTOPBIX YKa3aH B Tabsuile.
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Tabnmuna 14 — Jlono/iHUTEeTbHBIE CPE/ICTBA OL[eHUBAHUSA

Kareropum ctyzseHToB

Buibl 10MO/THUTE/TBHBIX OIJEHOUHBIX
CpeACcTB

AJIA CTYA€HTOB C UHBA/INJHOCTBIO

®dopMbI KOHTPOJISI U OLIEHKH
pe3ynbTaTtoB 00yUeHust

C HapylieHUAMU
clyxa

TecTbl, MUCbMEHHBIE CAMOCTOSITE/IbHbBIE
paboThI, BOTIPOCHI K 3aUeTy,
KOHTPOJIbHBIE PabOTHI

[Tpeumyl1ieCTBEHHO TMCbMEHHas!
TIpOBepKa

C HapylieHusIMU
3peHus

CobecezoBaHue 110 BOIIPOCaM K 3auerTy,
OTpOC T10 TePMHUHAM

[TpenMy11jeCTBEHHO YCTHAas! TPOBepKa
(MHOVBUYaTbHO)

C Hapy1lieHUsAMU
OIOpPHO-
JIBATaTe/IbHOr0
anrapara

PelieHue JUCTaHLMOHHBIX TECTOB,
KOHTDOJIbHBIE PabOThI, MMCbMEeHHbIe
caMocCTosTe/IbHbIe Pab0ThI, BOMPOCHI K
3ayeTy

[TpenMy111eCTBEHHO AUCTAHL[MOHHBIMU
MeTOoZaMU

C orpaHUUeHHUSIMU TI0
o01TIeMe TUI[UHCKAM
MOKa3aHUsIM

TecTbl, MMCbMEHHbBIE CAMOCTOSITE/TbHBIE
paboTkI, BOTIPOCHI K 3a4eTy,
KOHTDOJIbHBIE PA0OThI, YCTHBIE OTBETHI

[TpermMy11iecTBeHHO poBepKa
MeTO/|JaMH, UCXO/Isl U3 COCTOSTHUS
obyuarolierocsi Ha MOMEHT ITPOBEPKU

14.3 MeToguuecke peKOMeHJalMy 110 OL{eHOYHBIM CPeACTBaM JJIf JIUL] C OrPAaHUYeHHBIMH
BO3MO)XHOCTSIMH 3/{0POBbSI

Ons crynentoB ¢ OB3 mipegycMmarpuBaeTcst AOCTynHas ¢opma TIpeoCTaB/ieHusl 3aaHui
OLIEHOUHBIX CPe/ICTB, 8 UMEHHO:

B reuaTHol dopme;

B TleyaTHOU (hopMe C yBeJTMUeHHbIM LIpU(TOM;
B (hopMe 3/1eKTPOHHOTO [JOKYMEHTa;

METO/IOM UTeHHsI aCCUCTEHTOM 3a/jaHus! BCIYX;
Ipe/loCTaB/IeHHe 3a/laHusl C UCIIOIb30BaHKeM CypZoIepeBoza.

CTyzeHTaM C MHBa/MJHOCTBHIO YBe/IWYMBAeTCs BpeMsi Ha IMOATOTOBKY OTBETOB Ha KOHTPOJIbHBIE
BOMPOCKL. [/1s1 TakKuX CTy[AeHTOB TpeJyCcMaTpUBaeTCsl AOCTyMHas opma MpefoCTaBieHus OTBETOB Ha

3a/laHHs, a MMEHHO:

MMMCbMEHHO Ha Oymare;

HabOp OTBETOB Ha KOMITBIOTEPE;
HabOp OTBETOB C MCI0/Ib30BaHWEM YC/IyT aCCUCTEHTa;
Tipe/iCTaB/ieHre OTBETOB YCTHO.

[Tpoljeaypa oljeHMBaHUSI pe3y/bTaTOB 00yueHUs WHBAJWJOB M0 AUCLUIUIMHE TIpeaycMaTpuBaeT
nipefjocTaByieHre nHGopMalu B hopMax, aZlalTHPOBAHHBIX K OTPaHUYEeHUSIM UX 3[J0POBbsI U BOCTIPUSITHUS

MH(pOpMaLu:

Jiisi u1y ¢ HapyLIeHUusIMM 3peHus:

B (hopMe 3/1IeKTPOHHOI'0 JOKYMEHTa;
B [1eyaTHOW (hopMe yBe/IMYeHHbIM IIPU(PTOM.

Jnis 1 ¢ HapylIeHUusIMM cJTyXa:

B (hopMe 3/IeKTPOHHOTO JOKYMEHTa;
B IeyaTHOU (popme.

Jis M1 ¢ HapylleHUsIMHM ONOPHO-ABHraTe/IbHOI0 anmnapara:

B (hopMe 3/IeKTPOHHOTO I0KYMEHTa;
B MeyaTHOU (popme.

[Tpu HeoOXOAMMOCTH /17151 0OYUArOIUXCSI C UHBAIMHOCTBIO TPOIe/lypa OIleHWBaHUs Pe3y/ibTaToB
00yueHUs1 MOXKEeT MPOBOJJUTHCSI B HECKOJIBKO 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/] OHEHOYHBIX CPENCTB I1O YUEBHOU OUCHUITITNHE
Teopus 3/1eKTPUUECKHUX Lienen

YpoBeHb 00pa30oBaHus: BbICIIee 00pa3oBaHue - DaKa/laBpHaT

Hanpaenenue mnofrotoBku (cneuuanbHocTh): 11.03.02 MH(OKOMMyHUKAMOHHbIE TEeXHOJIOTUH U
CHCTeMbI CBSI3U

HaripaBneHHocTh (Mpodu/ib): OnTHYeCKHe CUCTeMbI M CeTH CBA3H

dopma oOyueHvs: 3a0UHast

dakynsreT: 3uB®, 3a0uHbIM U BeuepHUil (paKkyabTeT

Kadenpa: CBUuKP, Kadenpa cBepXBbICOKOUACTOTHON U KBAHTOBOM Pa/[HOTEXHUKHU

Kypc: 1, 2

Cemecrtp: 2, 3, 4

YuebOHbI# M1aH Habopa 2016 rozga

Pa3paboTumku:
— mnpodeccop kad. TOP A. B. dunaros

OK3aMeH: 4 ceMeCTp
OuddepeHiipoBaHHbIM 3aueT: 4 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 mno gucuuividHe (TNpakTUKe) WCIOMb3yeTCsl TPU MPOBEAEHUM 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

TeXHUUeCKOW MH(POPMaL[UH, 0TeueCTBeHHOI0 U
3apy0e)kKHOro OIIbITa 110 TeMaTHKe MPOeKTa

peXXKuMax ;

Kopg, @opMy/IMpOBKa KOMITeTeHL|UU Otarbl opMHUPOBaHUST KOMIIETEHITUM

[1K-9 YMeHHEeM TIPOBOAUTE PACUYETHI T10 TIPOEKTY L o/mKeH 3HaTh - MeTOAbI U CpefCTBa
ceTel, COOPY>KeHUM U CPeJCTB TeOPeTUUeCKOT0 U SKCIIePUMEHTAIbHOTO
VMH(OKOMMYHHKALIUA B COOTBETCTBUH C VICC/Ie[JOBAHUS TMHEMHBIX 1eKTPUYeCKUX
TeXHUYeCKHUM 3a/laHHeM C UCTI0/Ib30BaHUEM Kak | LjeTieli TIPU MPOM3BO/IbHBIX BO3[|€HCTBUSIX; -
CTaH/JAapTHBIX METOZ0B, IIPUEMOB U CPeJCTB OCHOBHbIe MeTO/Ibl aHa/In3a
aBTOMaTH3aluy NPOeKTUPOBaHUS, TaK U 3/7IeKTPUUECKUX Lierei B yCTaHOBUBILIEMCS
CaMOCTOSATe/IbHO CO37,aBaeéMbIX OPUTHMHAJIBHBIX | peXKUMe TIPU FrapMOHUUEeCKUX
rporpamm BO3/|eliCTBUSX; - YACTOTHbBIE

IK-7 TOTOBHOCTBIO K U3YUEHUIO HAYUHO- XapaKTEPHCTHKN 1 BDEMEHHBIE

XapaKTePUCTUKHU JIEKTPUUECKUX Lierel; -
OCHOBBI TEODUU YETHIPEXTIOHOCHUKOB, B
TOM YKC/ie C 0OpPAaTHOM CBSI3bIO0; - OCHOBBI
TeOpuHU Lierel ¢ pacrpejesieHHbIMU
rapameTpamy; ;

[omkeH yMeTb - OTIUCHIBATh U 0OBSICHATh
TMPOLIeCChI B 37IEKTPUYECKUX LIeTIsIX; -
CTPOUTH MOJIe/TN 3/IeKTPUUECKUX LieTleid,
MPOBOJUTh UX aHA/IM3; - pACCUUTHIBATD U
aHa/IM3UPOBATh 3JIEKTPUUECKUE LIeNd B
YCTaHOBUBILLEMCS U HEyCTaHOBUBLLIEMCS

[okeH BnaieTb - HaBbIKAMU
WCC/IeIOBaHUS 3/IEKTPUUECKUX LieTield B
paMKax (hr3UuecKoro U MaTeMaTuueCcKoro
MO/le/TMPOBaHMUS;

OO11e XapaKTepUCTHKH TI0Ka3areneld U KpUTepueB

nipYBeZieHbl B Tabnuie 2.
Tabsuria 2 — O61Me XapaKTePUCTHKU TOKa3aTe/iel ¥ KpUTepreB OLIeHUBAHUSI KOMIIETEHIIHIA T10 Taram

OlleHMBaHUA KOMHGTEHL[HFI Ha BCeX SJTallaX

Tloka3zarenu u
KPUTEPUU

3HaTb

YmeTb

Bnagets

OTMMUHO (BBICOKMM
YPOBEHD)

Ob6nagaet (hakTHUe CKUMHU
Y TeopeTHue CKUMH
3HAHUSIMU B TIpeJiesiax
n3yJaeMoii 0bmacTy ¢

OO6saaeT AMArIa30HOM
MPAaKTUUYECKUX YMEHMUH,
TpeOyeMbIX /ISl Da3BUTHS
TBOPUECKHX PElLIeHHH,

KonTponupyet paborty,
TIPOBOZUT OLIEHKY,
COBEPILLEHCTBYET JelCTBUS
paboThI

YPOBEHD)

TIPOLIeCChI, 001IHe
TIOHSITHS B TIpe/iesiax
r3yuaemoii obsactu

MpaKTUUeCKUX yMeHHWH,
TpeOyeMbIX ZIJIs pelleHust
orpeie/ieHHBIX MpobeM B
obs1acTv UccieOBaHuUs

TIOHMMaHNeM TPaHHUI] abcTparpoBaHus
MIPUMEHHUMOCTH nipobsiem
Xopotio (6a30Bbiii | 3HaeT ¢dakThl, NpuHLMMLIL, | O6aaeT Arara30HOM Bepet 0TBeTCTBEHHOCTH 3a

3aBepllleHue 3a/iau B
WCCJIe/IOBAHUH,
TIPUCITOCab/IMBaeT CBOe
TIOBe/IeHue K
obcTosiITeNTbCTBAM B
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pelieHUH pobiem

YnoBnetBoputenbH | ObOnazaeT 6a30BbIMU OO6saiaeT 0CHOBHBIMU PabGotaeT npu rnpsiMmom
0 (TTIOpOTrOoBBIi OOIIMMH 3HAHUSIMU yMeHUsIMU, TpeOyeMbIMU | HaO/TFOIeHUH
YPOBEHb) IS BBITIOJTHEHUST TIPOCTBIX
3ajay
2 Peamu3anus KOMIIeTeHI[UI
2.1 Komnerennusa ITK-9
[TK-9: ymeHuemM mNpOBOAUTH pacyeTbl I10 TPOEKTY CeTed, COOpPY)KeHUM U CpefCTB

MH(POKOMMYHHUKALIMH B COOTBETCTBUU C TEXHUYECKHM 3a/laHUEM C HCIO/Ib30BAHMEM KaK CTaHAAPTHBIX
MEeTO/IOB, TMPUEMOB U CPEACTB aBTOMATH3al[iy MPOEKTUPOBaHMUS, TaK U CaMOCTOSTEBHO CO3/1aBaeMbIX
OPUTHHAJIBHBIX TIPOTPaMM.

st bopMUpOBaHMS KOMIIETEHIIUH HEOOXOAUMO OCYILIeCTBUTD Psifi 3TAroB. DTarbl (OpMUPOBaHHUs
KOMIETEHLIUM, TMpPUMEHsieMble JJIss 5TOr0 BHUIbl 3aHATUH W MCIHOJb3yeMble CPEeJCTBA OLIEHUBAHUS
npe/icTaB/ieHbI B Tabsurie 3.
OPMMPOBaHUs KOMIIETEHLIMU U UCTIOb3yeMble CPEeICTBA OLIEHUBAHMS

Tabuia 3 — Jrarbl

CpejcTB
MH(OKOMMYHUKALIU B
COOTBETCTBUHU C
TeXHUUeCKUM 3aJlaHHeM C
WCII0/Tb30BaHUEM KaK
CTaHJAPTHBIX METO/0B,
TIPUEMOB U CPeJCTB
aBTOMaTHU3aLu1
MPOeKTUPOBaHUs, TaK U
CaMOCTOSITEJIHO
C03/1aBaeMbIX
OPUTUHAJILHBIX TIPOTPamMM

COOpY’KeHHUM U CpeJiCTB
HMH(MOKOMMYHUKALIWM B
COOTBETCTBUHU C
TeXHAYeCKUM 3aJJaHueM C
WCTI0/Tb30BaHUeM Kak
CTaH/IapTHBIX METO/IOB,
TIPUEeMOB U CPe/ICTB
aBTOMaTH3aLuu
TIPOEKTUPOBAHUS, TaK U
CaMOCTOSITe/IbHO
CO3[jaBaeMbIX
OPUTMHAJILHBIX TIPOTPaMM

CocraB 3HaThb YmeTb Bnangets
Copep>kaHue pacyeTsl I10 [IPOEKTY NIPOBOJUTH PacyeTsl 10 yMeHUeM IIPOBOJUTh
3TaroB ceTel, COOpPY>KeHU! 1 TIPOEKTY CeTeH, pacueTsl 110 MPOEKTy

ceTel, COOpYKeHul 1
CpefCTB
MH()OKOMMYHMKALIMHI B
COOTBETCTBUM C

TeXHUUe CKUM 3aZlaH/eM C
WCT0/Th30BaHUEM KakK
CTaHJAPTHBIX METO/IOB,
TIPUEeMOB U CPeCTB
aBTOMaTHU3aLux
MPOeKTUPOBaHUs, TaK U
CaMOCTOSITe/TEHO
CO37jaBaeMbIX
OpUTMHAJIbHBIX TPOrPaMM

Buapbl 3aHaTHI

* [IlpakTnueckue
3aHATUS;

* JlaboparopHbie
paboThr;

* Jlekuuu;

* CamocTrodTenbHas
pabora;

 IlpakTuueckue
3aHATUS;

* JlabopaTopHbie
paboThr;

* Jlekuuu;

* (CamocrosiTesibHas
pabora;

* JlaboparopHble
paboThi;

e CaMocTosiTe/bHas
pabora;

Wcnons3yemblie * KonrtposnbHasi pabora; | * KoHTposbHasi pabora; | * DK3aMmeH;
CpeACTBa * Omnpoc Ha 3aHATUAX; * Orpoc Ha 3aHATHUSAX; * uddepeHLPOBaHHEI
OLleHUBaHMs  DK3aMeH; * DK3aMeH; i 3auer;
* [NuddepenipoBansbl | ¢ IuddepeHI[MPOBaHHbI
i1 3aueT; 1 3a4eT;
dopMy/MpoBKa TlOKa3aTesield M KPUTePUEB OL[eHWBAHWS [JaHHOW KOMITeTEHI[UM TIpHBe/ieHa B
Tabure 4.
Tabsnuiia 4 — IlokasaTesi U KpUTEPUU OLIeHUBAHMsI KOMIIETEHI[MM Ha Tarnax
CocraB 3HaTb YmeTb Bnagets
Ot1nmyHO

(BBICOKMI YPOBEHb)

* Ha BbICOKOM YPOBHE
TIPOBOJIUTh pacyeThl 110
TIPOEKTY CeTeu,

* Ha BbICOKOM YDOBHE
MIPOBOJUTh pacyeThl 110
TIPOEKTY CeTeu,

* Ha BbICOKOM YPOBHe
yMeHHeM TPOBOIUTh
pacyeTsl 10 MPOEKTY
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COOPY>KeHHUI U CPe/ICTB
MH(GOKOMMYHHUKALIUN B
COOTBETCTBUHU C
TeXHUUeCKUM 3a/laHHeM C
WCTI0/Ib30BaHUEM Kak
CTaH/IaPTHBIX METO/IOB,
TIPYEMOB U CPeJICTB

COOPY>KeHUH U CPe/ICTB
MH(GOKOMMYHHUKALIUN B
COOTBETCTBUHU C
TeXHUYEeCKUM 3a/]JaHueM C
WCTI0/Ib30BaHUEM KaK
CTaH/IapTHBIX METOJIOB,
TIPYEMOB U CPeJICTB

ceTeil, COOpPY>XKeHU 1
CpeJiCTB
MH(OKOMMYHUKALU B
COOTBETCTBUHM C
TEXHUYEeCKUM 3a/laHHeM C
WCTOMb30BaHUEM Kak
CTaHZApTHBIX METO/IOB,

COOPY’KEHUH U CPeJICTB
MH(OKOMMYHUKaI[1H B
COOTBETCTBUHU C
TeXHUUeCKUM 3aZlaHHeM C
WCTIO/Tb30BaHUeM Kak
CTaHJAPTHBIX METO/IOB,
TIPUEMOB U CPe/iCTB
aBTOMaTHU3aluu
MIPOEKTHPOBAaHUS, TaK U
CaMOCTOSITe/IEHO
CO3/jaBaeMbIX
OpUTHMHAJIbHBIX
Tiporpamwm;

COOPY’KEHUM U CPeJICTB
MH(OKOMMYHMKAI1H B
COOTBETCTBUU C
TeXHUUeCKUM 3aJJaHheM C
WCTIO/Ib30BaHUeM Kak
CTaHJAPTHBIX METO/IOB,
TIPUEMOB U CPe/ICTB
aBTOMaTHU3aluu
TIPOEKTHUPOBaHUs, TaK U
CaMOCTOSITe/IEHO
CO3JjaBaeMbIX
OpUTMHAJIbHBIX
Tiporpamwm;

aBToMarv3anuu aBToOMaru3anuu TIpUEMOB U CPeJiCTB
TIPOEKTUPOBAaHUS, TaK U NPOEKTUPOBaHMUS, TaK U aBTOMaTM3aLun
CaMOCTOATe/IbHO CaMOCTOSATeJ/IbHO MPOEKTHUPOBaHUs, TaK U
CO3/1aBaeMbIX CO3/1aBaeMbIX CaMOCTOSITeJIbHO
OpPUTMHA/IbHBIX OpUTr'MHA/IbHBIX C0371aBaeMbIX
Tporpamw; rporpamm; OpPWrMHAJIbHBIX
Tporpamm;

Xopomwo (6a30BeIid | e IIPOBOJAUTH pacyeThl 110 | * IIPOBOAUTL PacyueThl 10| ®* yMeHHEM IIPOBOAUTH

YPOBeHb) TIPOEKTY CeTeH, TIPOEKTY CeTeH, pacueTsl I10 MPOeKTy
COOPY’KeHUH U CpeJICTB COOpY)KeHU! U CpeJICTB ceTeld, COOpY)KeHUH 1
MH(GOKOMMYHHUKALIUN B MH(POKOMMYHHKaLUH B CpeJCTB
COOTBETCTBUH C COOTBETCTBUH C MH(OKOMMYHUKALU B
TeXHUYeCKUM 3a/laHueM C| TeXHUYeCKUM 3aJjaHheM C| COOTBeTCTBUU C
VICII0/Ib30BaHUEM KaK VICII0/Ib30BaHMEM KakK TeXHUYeCKUM 3a/laHUueM C
CTaHZAPTHBIX MEeTO/I0B, CTaHZ,APTHBLIX MeTO/0B, WCII0/Ib30BaHUEM KakK
TIpUEMOB U CPeJCTB TIPUEMOB U CPeJCTB CTaH/JapTHBIX METOZ0B,
aBToOMarv3anumn aBTOMarv3anuu TIPUEeMOB U CpeJiCTB
TIPOEKTUPOBAaHUS, TaK U TIPOEKTUPOBaHUS, TaK U aBTOMarv3aLun
CaMOCTOATeJ/ILHO CaMOCTOATeJ/ILHO [POEKTHUPOBaHUs, TaK U
CO3/1aBaeMbIX CO3/1aBaeMbIX CaMOCTOSITe/IbHO
OpPUT'MHA/IbHBIX OpUTr'MHa/IbHBIX CO037laBaeMbIX
1porpamu; rporpamm; OpWTr'MHAJIbHBIX

Tporpamm;

YIoB/IETBOPUTE/ILH | * B 00II|eM BH/E * B 00IMX yepTax * B 00IMX yepTax

0 (TIOpOroBBIi IPOBOJMWTL PaCUeThl 10 IPOBOJAUTL PaCUeThl 110 yYMeHMEeM IPOBOJUTh

YPOBEHb) TIDOEKTY CeTeH, TIPOEKTY CeTew, pacueTsl 110 [POEKTY

ceTel, COOpPY>KeHU! 1
CpeJCTB
MH(GOKOMMYHHUKALWH B
COOTBETCTBUM C
TeXHUUeCKUM 3aJlaHHeM C
HICTI0/Ib30BaHUEM KaK
CTaH/|apTHBIX METO/IOB,
TNIPHEMOB U CPeJiCTB
aBTOMaTHU3aLuu
MIPOEKTHPOBAHUS, TaK U
CaMOCTOATe/IbHO
CO3/laBaeMbIX
OPUTMHA/IbHBIX
rporpamwm;

2.2 Komnerenuus I1K-7
[IK-7: TOTOBHOCTHIO K W3yUeHHIO Hay4YHO-TeXHUUeCKOW WH(OpMal[iid, OTeueCTBEHHOrO0 W
3apy0e>XXHOTO OTIbITa 110 TeMATHKe MPOeKTa.
st popMupoBaHUst KOMIIETeHI[UH HEOOXOAMMO OCYIIIeCTBUTD Psifl 3TAroB. DTarbl (hOPMUPOBAHUS
KOMIETEeHLIUM, NpUMeHsieMble [Jid 5TOr0 BU/bl 3aHATUM W MCIOJIb3yeMble CpeJCTBa OLIeHWBAHUS
TIpe/ICTaB/IeHbI B Tabuile 5.
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Tabsuria 5 — OTariel HOpPMUPOBAHMS KOMIIETEHI[UH 1 UCITO/Ib3yeMble CPeZICTBA OLeHUBAHUS

KOHCTPYKTOPCKHe paboThI

CocraB 3HaTb YMmeTb Bnagets
CopeprkaHue TTPOEKTHYIO U pa3pabaTkiBaTh CTI0COOHOCTHIO
3TaroB TeXHUYE CKYIO TIPOEKTHYIO U pa3pabarbiBaTh
JIOKyMeHTal[HIo, TeXHUUEeCKYH0 TIPOEKTHYIO U
0(OpM/ISITh 3aKOHUEHHBIE | JOKYMEHTALIHIO, TEXHUUE CKYHO
TIPOEKTHO- 0o(opM/ISTh 3aKOHUYEHHbIE | JOKYMEHTALHIO,
KOHCTPYKTOPCKHE pabOThl | TIPOEKTHO- o(opM/ISIT 3aKOHUEHHBIE

TIPOEKTHO-
KOHCTPYKTOPCKHE PabOThI

Bupp! 3aHaTHM

¢ [IpakTrueckue
3aHATUS;

* JlaboparopHbie
paboTsr;

* Jlekuuy;

* CamocTosTesbHas
pabora;

* [IpakTuueckue
3aHATHS;

* JlabopaTopHbie
paboTsr;

* Jlekuuuy;

* CamocTosiTe/ibHas
pabora;

* JlaboparopHbie
paboTsr;

* CamocTosiTe/bHast
pabora;

Ncronb3yembie
cpefcTBa
OLleHUBaHUs

* KonTposnbHas pabora;
* Ortuer 1o
nabopatopHoii pabore;

¢ JlomalliHee 3a/laHUE;

» KonTtposnbHast pabora;
* Ortuer no
nabopatopHoii pabore;

» JlomalliHee 3a/iaHue;

* Otyet no

nabopatopHoii paboTe;
» JlomMalliHee 3aJjaHue;
* OTyeT No NpPaKTHUKE;

* Onpoc Ha 3aHATHsX; * Onpoc Ha 3aHATHUsX; * OK3aMe€H;
* OTueT 10 MPaKTHKE; * OTuerT 1o NMpaKTHUKE; * JTuddepeHIUPOBAHHEI
* JK3aMeH; * JK3aMeH; U 3aueT;
* [uddepenipoBansbl | ¢ uddepeHI[MPOBaHHbI
i1 3augeT; i1 3aueT;
dopMynMpOBKa TIOKa3aTe/eil ¥ KpUTepHeB OL|eHMBAaHUSI [JaHHOW KOMITETEHIIMH TpPUBEJeHa B
Tabne 6.
Tabsuiia 6 — ITokasaTeiu ¥ KDUTEPUU OLIEHUBAHMsI KOMIIETEHI[MM Ha Tarax
CocraB 3HaThb YmeTb Bnagetb
OminuHo * Ha BBICOKOM YPOBHE * Ha BbICOKOM YPOBHE * Ha BBICOKOM YPOBHE
(BBICOKMI YPOBEHB) | MPOEKTHYIO U pa3pabarbiBaTh CMoCcoBHOCTBIO
TEXHUYECKYIO TIPOEKTHYIO U pa3pabarbiBaTh
JIOKyMeHTal[HIO, TeXHUUe CKYH0 MPOEKTHYIO U
0(hOpM/IATE 3aKOHUEHHbBIE | [JOKYMEHTAI[HIO, TeXHUYE CKYIO
TIPOEKTHO- o(opM/IATE 3aKOHUEHHbIe | [JOKYMeHTalL[HIo,
KOHCTPYKTOPCKHE TIPOEKTHO- 0(opM/ISITH 3aKOHUEHHBIE
paboThI; KOHCTPYKTOpPCKHe TIPOEKTHO-
paboTsr; KOHCTPYKTOPCKHE
paboThi;
Xopowio (6a30BbI1 | ¢ MPOEKTHYIO U * paspabarhIBaTh * CIOCOGHOCTBIO
yPOBEHb) TeXHUYECKYHO TIPOEKTHYIO U pa3pabarbiBaTh
JOKYMEeHTal[HO, TeXHUYE CKYIO TIPOEKTHYIO U
0(opM/IATL 3aKOHUEHHbIE | [JOKYMEHTAL[HIO, TeXHUUECKYHO
TIPOEKTHO- 0(hopM/IATE 3aKOHUYEHHbBIE | [TOKYMEHTAI[HIO,
KOHCTPYKTOPCKHeE TIPOEKTHO- 0(opM/ISITH 3aKOHUEHHbBIE
paboThI; KOHCTPYKTOPCKHE TIPOEKTHO-
paboThI; KOHCTPYKTOpPCKHe
paboThI;
YIOB/IETBOPUTEIbH | * B OOIIMX YepTax * B 00L[UX yepTax * B 00IIUX yepTax
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0 (TTIOpOroBBI TIPOEKTHYIO U pa3pabaThIBaTh CTIOCOOHOCTHIO

YPOBEHbB) TEXHUYECKYIO TIPOEKTHYIO U pa3pabarbiBaTh
JOKyMEHTAI[HI0, TEXHUUECKYIO MPOEKTHYIO U
0(OopM/IATH 3aKOHUEHHbIE | [JOKYMEHTAl[HIO, TeXHUYE CKYIO
TIPOEKTHO- 0(hOpMJISTh 3aKOHUEHHBIE | [TOKyMEHTAl[HI0,
KOHCTPYKTOPCKHE TIPOEKTHO- 0(opM/ISITH 3aKOHUEHHbBIE
paboThI; KOHCTPYKTOPCKHE MIPOEKTHO-

paboThI; KOHCTPYKTOPCKHE
paboThI;

3 TunoBbIe KOHTPOJILHbIE 3a/JaHUSA
st peanmu3aniuyl BBIIIETIEPEUMCIEHHBIX 3a/lau 00y4YeHUs! MCIIO/b3YIOTCS TUTIOBbIe KOHTPOJIbHBIE
3a/laHYsl WK WHbIe MaTepHuasibl, HeoOXoAUMbIe /IJisi OLIeHKUW 3HaHWM, YMeHHH, HaBBbIKOB W (W/IM) OIbITa
JeSTe/IbHOCTH, XapaKTepu3yIOLMX STambl ()OPMHUPOBAaHUSI KOMIIETEHLIMM B TpoOLlecCe OCBOEHUS
oOpa3oBare/ibHOM MPOTrpamMMbl, B C/IeyIOIeM COCTaBe.

3.1 TeMmbl JOMAIIHHX 3aAHHH
— KowmriekcHble (QYHKIMM 1jeTieid, YaCTOTHbIE XapaKTePHUCTHKH,
BHyTpeHHe U XapaKTepHUCTHUeCKHe TapaMeTpPhbl UeThIPeXTI0/IF0CHUKOB

Mo/sioCa MPOITyCKAHUA.

3.2 TeMbl 0IPOCOB Ha 3aHATUAX

— OcHOBHBIe OTpefie/ieHUs U TIOHATHSL. JNeKTPUYeCKUH TOK, HarpsbkeHWe, SHeprusi, MOLLIHOCTb.
OnekTpuueckasi 1iefb, KOMIIOHEHTbI, TOMO/Orusi. [loHSATHe JBYXIIOMIOCHUKA, YeTbIPeXIOJHCHUKA,
MHOTOIOJIFOCHUKA. THIbI 3/1eMeHTOB (/IMHelHble, HeJMHeWHble W TapameTpuyeckue). MaeasbHble
3/IeMeHThI: CONPOTHB/IEHHe, UHYKTUBHOCTb, EMKOCTb, UCTOUHUKH HallpsDKeHUs U TOKa. BosbrammnepHbie
XapakTepUCTUKU. 3aBUCHMble MCTOUHMKUA. CxeMbl 1Uend (CTPYKTypHble, TPUHLMIHA/IBHBIE,
5KBHBa/IeHTHbIe). TUMOBbIe BXOJHbIE BO3/eHCTBUS B TeopuM Lierieil. OCHOBHbIE COOTHOLLEHUS: 3aKOHBI
Owma, Kupxroda, 6amaHc MoIIHOCTel. YCTaHOBUBIIUNCSA W HEYCTAaHOBUBIIIUICS PE>KUMBI PaOOTHI 1[eTTH.
[TpyHLMNT Cynepriosviuy B JMHEUHbIX 371eKTpuueckux Lensax (JISL]). Marematnueckass mMopenb Ljenu
(MMLI) B Buje cucTembl ypaBHeHH. OCHOBHasi CCTeMa ypaBHEHHH 3/IeKTPUUeCKOro paBHOBECHSI LieMu

— OO6ocHoBaHMe BbIOOPAa TAPMOHMYECKOTO CHUTHAsa, ero mapaMmeTpsl. [locTosiHHOe BO3zeiicTBIe —
KaK YaCTHBIM C/Tydaid rapMOHHMUeCKOro. MeTos KOMITIEKCHBIX amruuTyy (MKA), anrebpanzanus MMLI,
3akoHbl Oma u Kupxroda B KomriekcHOM ¢opme, 0GamaHC MOIIHOCTeM B KOMILIEKCHOW (opme.
BekTopHble frarpaMMbl TOKOB Y HarpsDKeHUH

— OrmpefenieHe 5KBMBAa/IeHTHBIX YyuaCTKOB 1ienu. Buibel coeguHeHusi (Toc/iefoBaTe/bHOE,
napasisie/lbHOe, CMeIIaHHOe), WX SKBUBaJeHTHOe IpeobOpa3oBaHue; SKBHBa/JIeHTHOe TpeoOpa3oBaHue
VICTOYHUKOB TOKAa Y HaMpshKeHUs..

— YMeHbllleHHMe UWC/la UCKOMBIX HeU3BeCTHbIX. MeToZ, KOHTYPHBIX TOKOB U MeETOJ Y3/I0BbIX
roTeHIMan0B. MarpuuHas ¢opMa 3arvici MMII u ee pertieHre. MeTo 1, Hano)KeHUsI

— AUYX u ®UX yeTbIpeXIIOMHOCHUKOB. THIbI (GUIBTPOB

— TlocnemoBaTenbHBIN U TTapasiiebHbINA KoslebaTebHbIe KOHTYPbI

3.3 TeMBbI KOHTPO/ILHBIX PadoT
— AHa/u3 CJIOKHOH Liely MeTO0M KOHTYPHBIX TOKOB
— AHanu3 C/I0)KHOH LleNy MeTOZ,0M Y3/I0BbIX [IOTEHLIMaI0B
— BHyTpeHHHe apaMeTphl YeTbIPEeXTIOIOCHUKA
— CB#I3b MapaMeTpoB C CXeMHbIMH (PyHKIUSMU
— DBHelHue napaMeTpbl UeThIPEXITO/IFOCHUKA
— [nvHHas nuHYUS 6e3 ToTepsb.
— [JnvHHas 1uHUs 6e3 MCKaKeHUH
— PexxuMbl paboThI AJTMHHOM JTUHUA

3.4 JK3aMeHallMOHHBbIE BOTIPOCHI
— TloHsiTie o rapmoHuyeckod ¢yHKiuu. [elicTByromiee 3HaueHue. CriocoObl TIpeiCTaBIeHUsI.
KoMrioHeHTHbIe W TOTOJOTMUeCKHe YpaBHEHUs YpaBHEHHUS 3/IeKTPUUeCKOTO paBHOBECHUS IeNu /IS
MIHOBEHHBIX 3HaueHWW TOKOB U HamnpsbkeHUd OCHOBHbIe CBOWCTBAa JMHEMHBIX Ilerieli MeTtog

CornacoeaHa Ha noprane Ne 16735 19



KOMIUIEKCHBIX aMIuiuTys. CyTh MeTofa. OTanbl aHaiu3a Uerneld. [lpenmyiectBa KoMrioHeHTHbIe
ypaBHeHUs1, Tpe/iCTaBleHHble uepe3 KOMILIEKCHble aMIIMTYAbl CorylacoBaHVWe WCTOUHMKA SHepruv C
Harpy3KoM 10 Haubosblllell aKTMBHOW MOIIHOCTH, TiepeJjaBaeMoi B Harpy3ky MeTo/ KOHTYpPHBIX TOKOB
Metog, y3/10BBIX NOTeHLMaJoB MeTos 5SKBHUBa/JIeHTHOro reHeparopa [losoca mnporyckaHus L,
MeToZMKa pacyera Tumbl (QUILTPOB. AMIUTYAHO- YaCTOTHble XapakTepucTuKu [locsienoBarenbHbIN
KOoHTyp IlapannenbHblli KOHTYp COXKHBIE KOHTYPblI C pasfie/IeHHOW €eMKOCTbI0 W WHJYKTUBHOCTHIO
BHyTpeHHre mnapameTpbl ueThIpexmoitoCHUKa CoelHeHUs UeThIPeXMNOMOCHUKOB [loHsiTHE O
YeThIPEXTIOIOCHUKe C 00paTHOM CBsi3blo CxeMHble (DYHKIIMM UeThIPEXTIO/IFOCHUKA, BbIpa)KeHHbIE uepe3
BHYTpEHHUe TapameTpbl BTOpuuHble mMapameTpbl YeThIPEXMOICHUKA YPaBHEHUs! JIMHHOW JIMHUM,
BbIp&)KEHHbIE uepe3 [epBUYHbIE TMapaMmeTphl (TenerpadHble ypaBHeHUs]) YpaBHEHUs [JIMHHOW JIMHUH,
BbIpa)KeHHbBIE Uepe3 BTOPUYHBIE ITapaMeTpbl YpaBHeHUs JyIMHHOW TMHUM Oe3 roteps [nvHHas uHus Oe3
UCKa)keHU PexkuMbl paboThl AJIMHHON JUHUM: Oeryiledl BOJMHBI U CMelLlaHHbIX BOJMH Pe)XuM paboThl
JJTMHHOW JIMHUW: CTOSTYMX BOJIH S — MapameTphbl YeThIPeXTOIOCHUKA 3aKOHbI KOMMYTalMX B MePeXOAHbIX
nporjeccax Krnaccuueckuid MeToJ, pacyeTa I[epexOfHbIX TMPOLIECCOB B LieMsX IepBOro TMopsiiKa
Kraccuueckuit Metof, pacuera rnepexofHbIX IPOLIECCOB B LeMsIX BTOPOro nopszka OnepaTtopHbld MeTO/,
pacueTa nepexofHbIX MporeccoB OCHOBHbIE CBOWCTBA HeJIMHEMHBIX Liereld MeTo/, aHanmu3a HeJTMHeHbIX
L[elel: MeTO/, SKBHMBA/IEHTHBIX XapaKTepUCTHUK MeToz, aHa/M3a HeJIMHeMHbBIX Lierei: MeTo/ repeceueHni
MeToz aHanu3a HeNMWHEWHBIX Lierei: MeTof, MpoeKLWi AMNMPOKCHMAaLUsl XapaKTePUCTHUK HeTWHEeHNHbIX
3/IeMeHTOB (3KCITOHeHIManbHas (DyHKLUs, KyCOUHO-JIMHeHas, QyHKUMsS rurepboIMueckoro TaHTeHCa)
MeToz npuMeHeHUs] TIOJMHOMHAIbHOM amnrnpoKCMMalUd — METOJ TpeX W TSITU KoOpAuHarT Peakius
HEeJIMHEMHOTO COTIPOTHBJIEHWST Ha BO3/I€HCTBHe J[IByX TrapMOHMYECKHUX Kosebanuii OripegeseHue
JIMHEMHOTO 3/1eMeHTa, JIMHeHOM Lenu. OCHOBHbIE CBOWCTBA TMHEWHBIX Lierel. 3anvcaTh aHa/IMTHUeCcKoe
BBIPa)KEHHe /IS TpeX TapMOHHYeCKUX KosiebaHuii ¢ amrymrtygamu 10 B, yactoroit 1 kI'1 1 HauabHBIMH
dazamu 00, 600 u — 600.

3.5 TeMbI KOHTPO/IbHBIX PadoT
— AHanmM3 CJIOKHOH L[eld METOZI0M KOHTYPHBIX TOKOB
— AHanM3 CJIOKHOM LieNy METOJOM Y3/I0BBIX TIOTE€HLIUAIOB
— BHyTpeHHHe apameTpbl UeThIPEXTIO/IFOCHUKA
— CB#I3b MapaMeTpOB C CXeMHBIMU (YHKLIUSIMA
— BHemHue napamMeTpbl UeTHIPEXTIO/IOCHUKA
— [nunHHas muHYUS 6e3 TIoTepsb.
— [OmiHHas uHUsS 6e3 NCKaKeHUH
— Pexxumbl paboThI I/TMHHOW JIMHUU

3.6 Bonpocs! /11 NOArOTOBKH K NPAKTUYeCKHM 3aHATHUAM, CEMUHApaM

— TIlonatue o rapmoHuyeckor ¢yHKiuH. [lelicTByroijee 3HaueHHe. CriocoObI MpefCcTaBIeHMS.
KoMmrioneHTHbIe U TONOJIOrMYeCKUe YpaBHEHWs YpaBHEHUs 3/IeKTPUUeCKOr0 paBHOBECUS Lienu s
MIHOBEHHBbIX 3HaueHWM TOKOB M HamnpsbkeHWd OCHOBHbIe CBOMCTBAa JIMHEMHBIX Lered MeTtog
KOMIUIeKCHbIX aMIyiuTy. CyTe MeToza. Otanbl aHanus3a Lerneid. IlpeumyiectBa KommnoHeHTHbIe
ypaBHeHUs1, Ipe/CTaBleHHble uepe3 KOMILIeKCHble aMIIUTYAbl CorylacoBaHUMe WCTOYHMKA SHEepruu C
HarpyskoM 1o Haubosblilell akTUBHOM MOILIHOCTY, TepeJjaBaeMoii B Harpy3ky MeTo/ KOHTYpHBIX TOKOB
Metop, y3/10BBIX MOTeHLMaNoB MeTos SKBHUBa/JIeHTHOro reHeparopa Ilosoca mnporyckaHus —Liemny,
MeTovKa pacyeta Tumbl (UIBTPOB. AM/IMTY[QHO- YacTOTHble XapakTepuCTUKU [lociiefoBarernbHbIN
KOHTyp Ilapa/mienpHelli KOHTYp COXKHBIE KOHTYPBI C pasfie/IeHHOW eMKOCTBIO W HWHJYKTUBHOCTHIO
BHyTpeHHUe mapameTpbl 4YeTbIpexNoOCHUKa CoefMHeHUs UeTbIpeXIoMtOCHUKOB [lonartue o
YeTBHIPEXTIONIFOCHHKEe ¢ 00paTHOU CBs3bi0 CxeMHble (DYHKLIMHM UeTHIPEXIIOMIOCHUKA, BBHIPA)KEHHbIE uepes
BHYTpPeHHHe T[apaMeTpbl BTOpHUuHble MapaMeTpbl UeTHIPeXIIONIOCHUKA YPaBHEHUs [JIMHHOW JIMHUM,
BbIpa)KeHHbIE Yepe3 IMepBUUHbIe MapaMeTphl (TenerpadHble ypaBHeHUs]) YpaBHEeHUs [IUHHOW JIMHUM,
BbIpDa)KEHHbIE Uepe3 BTOPHUYHbIe TlapaMeTphbl YpaBHeHUs I/TMHHOMN JIMHUY 6e3 norteph [nvHHas nuHus 6e3
UCKaKeHUM PexxuMbl paboThI [IMHHOM JMHWUK: Oeryieil BOJMHBI M CMeIaHHBIX BOJIH PexuM paboTb
JJIMHHOM JIMHUM: CTOSUMX BOJIH S — rlapameTphbl YeThIPeXIOIF0CHUKA 3aKOHbl KOMMYTaLMU B [ePeX0HbIX
nporeccax Krnaccnuecknid MeToJ, pacyeTa IepexOAHBIX TMPOLIECCOB B LeNsAX IIepBOro Mopsaka
Knaccrueckuii MeToZ; pacyeTa nepexofiHbIX MPOLIECCOB B LieMsAX BTOPOro nopsijgka OnepaTopHbIM MeTOZ
pacueTa nepexofHbIX nporeccoB OCHOBHbIE CBOKMCTBA He/TMHEMHBIX 1enel MeTos aHanm3a HeJTMHeMHbIX
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L[erlel: MeTO/, SKBHMBA/IEHTHBIX XapaKTepUCTUK MeTo/, aHa/M3a HeJIMHeMHbBIX Lierei: MeTo/ repeceueHni
MeToz aHanu3a HeNMWHEWHBIX Lierel: MeTof, MpoeKLWi AMNMPOKCHMAaLUsl XapaKTePUCTHUK HeTMHEeNHbIX
3/IEMEeHTOB (3KCIOHeHIIMabHast (GYHKIUS, KyCOUHO-JIMHeWHas, (GYHKI[US TUTIepOOIMUeCcKOTO0 TaHTeHCa)
MeTtoz mpuMeHeHUs] TOJMHOMHANbHOM amnrnpoKCMMalid — METOZ, TpeX W TMSITU KoOpAuHar Peakius
HEeJIMHEMHOTO COTIPOTHB/IEHWST Ha BO3/I€HCTBHE [ByX TrapMOHMYECKHUX Kosebanuii OripegeseHue
JIMHEMHOTO 3/1eMeHTa, JIMHeHOM Lenu. OCHOBHBIE CBOWCTBA TMHEWHBIX Lierel. 3anvcaTh aHa/IMTHUeCcKoe
BBIPa)KEHUE /ISl TpeX TapMOHHYeCKUX KosiebaHuii ¢ amrymrtyzgamu 10 B, yactoroit 1 kI'1 1 HauaIbHBIMH
dazamu 00, 600 u — 600.

3.7 Bornipocsl Jud)pepeHIpoOBaHHOI0 3aUueTa
— AHamM3 1erM Ha TIOCTOSHHOM TOKe AHa/lM3 L[eld Ha [ePeMEeHHOM TOKe OKBHMBA/EHTHbIE
nipeoOpa3oBaHus.

3.8 TembI 1a00paTOPHBIX PadoT

— UW3syueHune wu3MepUTeNbHBIX TIpUOOPOB, pabouero cTeHAa. l3mepeHWe TlapaMeTpOB
rapMOHHUECKOT0 KosieOaHust

— MWccnenoBanue aMriMTyaHO-(ha30BbIX COOTHOIIIeHUH B ripocTeiiiimx RL-, RC-, RR- mjemsx

— MWccnenoBaHue pa3BeTB/IeHHON TMHEMHOMW 1IeMU B CTAl[MOHAPHOM Pe)KUMe MPU rapMOHUYe CKOM
BO3/IeMCTBUM

— UccnegoBanne AUX u PUX ko3dduivieHTa mMepefauyd IO HAMNpsHKEHUIO W BXOLHOTO
COMPOTUBJIEHUS YeTbIpeX IMOJIFOCHUKA

— MWccnepoBanne AUX n @UX moc/iejoBaTe/IbHOTO Y TIapaJUIe/IbHOTO Kojle0aTe/TbHbIX KOHTYpPOB

4 MeToanyecKne MaTepHasibl
Inst obecrieuenust mpoiiecca oOyueHUst W pelieHus 3a7au 00yUyeHHsT UCTIONb3YIOTCS CIAYIOIIHe
MarepuaIbl:
— MeTOofuYeCKHWe MaTepuasbl, OMNpejessIoie TpPOLeAypbl OLIEHMBAHUS 3HAaHWW, YMEHHH,
HAaBBIKOB M (W) ONbITa [eATeJbHOCTH, XapaKTepU3YIOIUX 3Tamnbl (OP-MUPOBaHWS KOMITETEHIHH,
corziacHo 1. 12 paboueii mporpamMMbI.

4.1. OcHoBHas iuTEeparypa
1. ArabekoB I'1. OcHoBbl Teopuu 1jemneii.- CII6.: Jlanb,2006.-424c. (Hamuune B OUOIMOTEKe
TYCYP - 49 3k3.)

4.2. lonosHHUTe/IbHAA IMTeparypa
1. TlomoB B.I1. OcHoBbl TeopuM wereid. -M.: Boicinik.,2005.-574¢. (Hanuure B OubGMMOTEKe
TYCYP - 252 5k3.)

4.3. Obsi3aTe/ibHBIE y4eOHO-MeToAHYeCKHe 0Co0us

1. Teopwust 3/eKTpUYeCKUX Iiereit: YuebHoe rmocobre K MpakTHUeCKUM 3aHATHSIM / MebHUKOBa
U. B., HOybosuk K. K. - 2012. 156 c. [DnekrpoHHeli pecypc] - Pexum pocrtyma:
https://edu.tusur.ru/publications/1432, cB060HBIA.

2. Metopap!l MaTeMaTUUeCKOrO OMMCAHUSA Y pacyeTa CI0KHOM JIMHEMHOW 3JIeKTPUYeCKOU Lien B
CTaLIMOHAPHOM pexkuMe: VIcxoHble JaHHbIe, MeTOiMYeCKHe yKa3aHUsl, TPUMepbl pacueTa U KOHTPOJIbHbBIX
BOMPOCOB K 3afaHuto / MenmbHukoBa M. B. - 2012. 44 c. [DnekTpoHHbI pecypc] - Pexxum poctyma:
https://edu.tusur.ru/publications/1430, cB06OJHBIHA.

3. OcHOBHBIe 5/€KTpUUECKHe BeJWYMHbl M MeTOAMKAa WX HW3MepeHHi: PykoBOJCTBO K
naboparopHoti pabore Nol / MensuukoBa U. B., Toner b. ®., CrennHoti B. C., /Iy6osuk K. FO. - 2013. 14
c. [DnextponHHsbIi pecypc] - Pexkum gocryna: https://edu.tusur.ru/publications/3440, cBoOOOAHBIIA.

4. MWccnepoBanue 3akoHOB Oma u Kupxroda B sneKTphueckod Lienu IPU TapMOHHAYECKOM
Bo3eiicTBiM: PyKoBozicTBO K s1aboparopHoii pabore No2 / MenbsHukoBa U. B., T'one b. @., [Ty6oBuk K.
FO. - 2013. 10 c. [OnekTtpoHHbIli pecypc] - Pexxum poctymna: https://edu.tusur.ru/publications/3441,
CBOOOZHBIM.

5. HWccnemoBaHve pa3BeTBIEHHOW JIMHEWHOW 1jeMyd TPM TapMOHHWYECKOM BO3/€MCTBUU:
PykoBo/cTBO K 1aboparopHoi pabote No3 / Mensaukosa 1. B., 'ones b. @., [ly6osuk K. FO. - 2013. 8 c.
[DnekTpoHHBIM pecypc] - Pexxum goctyma: https://edu.tusur.ru/publications/3442, cBo6oAHbIH.

6. VccrnepoBaHWe YaCTOTHBIX XapakTePUCTHK arepuofidyecKuX Liereld MepBOro TMopsifKa:
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PykoBogcTBO K y1aboparopHoii pabore No 4, 5 / MenmpaukoBa Y. B., dy6osuk K. FO. - 2013. 12 c.
[DnekTpoHHsIM pecypc] - Pexxum goctyma: https://edu.tusur.ru/publications/3443, cBo6oAHbIH.

7. OcHoBbl Teopuu 1ereil. CxeMHble (YHKIMHM M YaCTOTHbIE XapaKTePUCTUKUA JIMHEMHBIX
3/IeKTpUYeCKuX 1ierneii: MeToaunueckye yKa3aHus 110 BBITIOJTHEHUIO KypCoBOM paboTel / MenbHUKOBa U. B.

- 2012. 68 c. [DOnekrpoHHbIM pecypc] - Pexum pgoctyma: https://edu.tusur.ru/publications/1549,
CBOOO/HBIM.

4.4. Pecypcol cetu UHTEpHeT

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