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PABOYA ITIPOTPAMMA JUCHUIIIMHD
Mertoabl aHa/IM3a K pacyera JIEKTPOHHBIX CXeM

VYpoBeHb 00pa3oBaHus: BbIcIee 00pa3oBaHue - fakajgaBpuaT

Hampasnenue noaroroBku / cneruaibHOCTh: 11.03.04 J1eKTPOHMKA U HAHOYJIEKTPOHHKA
HanpasnenHocts (po¢uis) / cienpanu3anus: IIpoMplieHHAst 31eKTPOHUKA
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@axynpreT: PIT, PakyabTeT JIEKTPOHHON TEXHUKH

Kadenpa: [Ip3, Kadeapa npomMbinieHHOH JIEKTPOHUKH

Kypc: 4

Cemectp: 7

Y4eOusiii mnan Habopa 2018 rona

PaCHpe,Z[CJ'IeHI/IC paGoqero BpPEMCHU

Ne Bunpl yueOHO# nesTebHOCTH 7 cemectp Bcero Ennaunner
1 Jlexnn 28 28 JacoB
2 IIpaxTryeckue 3aHATUA 18 18 4acoB
3 JlaGopaTopHbie pabOThI 16 16 JacoB
4 Bcero aynuTopHbIX 3aHATUI 62 62 4acoB
5 CamocTosiTenbHas paboTa 46 46 4acoB
6 Bcero (06e3 sx3amena) 108 108 4acoB
7 [ToaroroBka u cpaya sK3amMeHa 36 36 4acoB
8 OO0m1as Tpy10eMKOCTh 144 144 4acoB
4.0 4.0 3.E.

DKk3aMeH: 7 cemecTp

Tomck 2018
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Paccmotpena u omoOpeHa Ha 3aceJaHuu Kadeapsl
nporokot Ne 49 or« 5 » 4 2018 1

JINCT COI'TTACOBAHU A
Pabouas mporpamma AUCIUIUIMHBI COCTaBJICHA C y4eTOM TpeOoBaHUHU (enepaabHOTO Trocynap-
CTBEHHOTO 00pa3oBaTeNbHOTO cTaHaapTa Bhiciiero oopazoBanus (CPI'OC BO) no HampaBiieHHIO MOATO-
ToBKH (crermanbHocTH) 11.03.04 DnekTpoHMKa M HAHOZJIEKTPOHUKA, yTBepkaeHHoro 12.03.2015 rona,

paccMOTpeHa U yTBEpXkKAcHA Ha 3acenaHuu kadempsl [IpD «  » 20 roma, MpOTOKOI
Ne .

PazpaboTuuk:

podeccop kad. [Ip>d H. C. Jlerocraes

3aBenyronmii o0ecnieunBaromeii kad.
IIp> C. I'. MuxajibueHKO

Pabouast mporpamMmMa IUCIMITIIMHBI COIIACOBaHa ¢ (DaKyIbTETOM U BBINTycKaroueil kadeapoii:

Hexan ®OT A. . Bopouun
3aBeAyIOIHi BRITYCKAIOIICH Kad.

IIp> C. I'. Muxaib4eHKO
OKCIIepTHI:

noteHT kag. OO N. A. Yucroenosa
noueHT kadeapa [1pd . O. ITaxmypun
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1. lean u 3aga4n AUCHUTLIHMHBI

1.1. lleau TUCUMIIAHBI
Ilens mpenonaBanusi TUCHUTIUHBI COCTOUT B (JOPMUPOBAHUM 3HAHUHN, YMEHUN U HABBIKOB TEOPE-
TUYECKOT'0 UCCIIEIOBAHUS 3EKTPOHHBIX YCTPOMCTB HA OCHOBE METOJOJOTMHA MAaTEMaTH4YECKOr0 MOAEIIH -
poBanus. [IpenMeTomM AMCHUIUIMHBI ABJISIOTCS (HOPMAIU30BAaHHBIC METOIBI MATEMAaTHUYECKOTO OTMCAHUS,
pacuera, aHaiM3a WU ONTHUMHU3ALMUHU SJIEKTPOHHBIX LENEH, COAepKallMX AKTUBHBIE MHOTONOJIIOCHbBIE
KOMITOHEHTBHI.

1.2. 3amaum AMCHMIIIMHBI
—  TIpHOOpeTEeHHE CTYJACHTAMH 3HAHWUU OOIIMX TOJOXECHHH MaTeMaTHYEeCKOr0 MOJICIHPOBAHMS,
paBm (HOPMUPOBAHUS OTICPATOPHBIX MATEMATUICCKUX MOJIEIIEH SJIEKTPOHHBIX CXEM, METOJIOB aHAIN3a U
pacueTa 3JISKTPOHHBIX IIeTei, OCHOBAHHBIX Ha aJireOpanyecKUX U TOMOJIOTHYECKUX MOJIEISX;
— yMEHHU W HABBIKOB HCIIOJH30BAHUS KOMITBIOTEPHBIX TEXHOJIOTUH MAaTEMATUYECKUX W HUHXKE-
HEPHBIX BEIYHCIICHUH JIUIS aHAIN3a, pacdeTa U ONTUMHU3AIMH YICKTPOHHBIX IETeH.

2. Mecto mucuunimebl B ctpykrype OIIOII
Huctumnnuna «Metoabl aHanu3a u pacuera a1ekTpoHHbIX cxem» (b1.B.O/1.10) otHocuTCs K 670Ky
1 (BapuaTuBHas 4acTh).
[IpeamiecTByOMUMH AUCIUTUIMHAMHE, (DOPMHUPYIONIUMU HavaIbHbIC 3HAHUSI, SIBIISIOTCS: AHAJIOTO-
Bas AnekTpoHnka, OCHOBBI peoOpa3oBaTeabHON TeXHUKH, CXeMOTexXHHKa, TBepaoTeabHas JIEKTPOHUKA,
TeopeTrnyeckre OCHOBBI 3JIEKTPOTEXHUKH, Teoprs aBTOMaTUYECKOTO yIIPABICHHUS.
[TocnenyromumMu AUCUUIIIMHAMH SBIISIOTCS: DHEPreTHYeCKas JEKTPOHUKA.

3. TpeOoBaHus K pe3yJbTaTaM OCBOCHHS THCHUIINHBI

[Tpouecc n3yueHus: AUCUUILIMHBI HapaBjieH Ha (JOPMUPOBAHUE CIEAYIOIUX KOMIIETEHIUH:

— OIIK-3 crocoOHOCTBIO pellaTh 3aJlaud aHaliM3a U pacdyeTa XapaKTepUCTHK 3JIEKTPHYECKUX
Herne;

— TIK-1 criocoGHOCTBIO CTPOUTH MpOcTeiiue Gu3nyeckue 1 MaTeMaTHUeCKUe MOJIeNIN Mpuoo-
POB, CXEM, YCTPOWCTB M YCTAHOBOK 3JEKTPOHUKH M HAHOAJIEKTPOHMKH PA3JIMYHOTO (PYHKIHMOHAIHHOTO
Ha3HA4YeHUs, a TaK)Ke MCMOIb30BaTh CTaH/IaPTHBIE MPOTrPAMMHbBIE CPEACTBA UX KOMITbIOTEPHOTO MOJIEINIHN -
pOBaHUs;

— IIK-5 roroBHOCTBIO BBIMOJHATH PACYET U MPOEKTUPOBAHUE AIIEKTPOHHBIX MPUOOPOB, CXEM H
YCTPOUCTB pa3iIMYHOTO (PYHKIIMOHATBLHOTO Ha3HAYEHHUs] B COOTBETCTBUH C TEXHUYECKUM 33JJaHUEM C UC-
MOJIb30BaHUEM CPEACTB aBTOMATH3AI[UU MPOEKTUPOBAHUS;

B pesynpTrare u3ydeHus TMCIHUIIIMHBI 00YyJatOIUNACS T0JIKEH:

— 3HATh OCHOBHbIE MOJIEIM KOMIIOHEHTOB JIEKTPOHHBIX CXEM Pa3IMYHOr0 (PyHKIIMOHAIBHOTO
HA3HA4YEHUs, BKJIIOYasi yCTPOUCTBA U CUCTEMBI IIPOMBIIIIICHHON JIEKTPOHUKHU; OCHOBHBIE 3aKOHBI U METO-
JIbl QHAJIM3a 3JIEKTPOHHBIX CXEM.

—  yYMeThb IPUMEHATH METOBl MATEMAaTHYECKOIO aHAJIN3a U MOJCIMPOBAHUSA, TEOPETHYECKOTO U
HKCTIEPUMEHTAIBHOTO MCCIIEJOBAHMS; OCYILECTBIAT cOOp M aHAJIM3 MCXOMHBIX JAaHHBIX JJIS pacyera u
HNPOEKTUPOBAHUS JIEKTPOHHBIX CXEM U YCTPOMCTB Pa3iaMyYHOrO (PyHKIIMOHAJIBHOTO Ha3HAYEHUS; CTPOUTH
du3nueckre 1 MaTeMaTHu4ecKre MOJAETH NPUOOPOB M YCTPONCTB AIIEKTPOHUKH W HAaHOIJIEKTPOHUKHU pa3-
JUYHOTO (PYHKLIMOHAJIBHOTO HA3HAYEHUS, a TaK)Ke UCIIOJIb30BaTh CTaHIAPTHBIE NIPOrpaMMHBIE CPEJICTBA
KOMITBIOTEPHOI'0 MOJIEJINPOBAHUS.

— BJAaJeTh METOJAMH CXEMOTEXHHYECKOTO INPOECKTHPOBAHMS IJIEKTPOHHBIX YCTPOMCTB C HC-
II0JIb30BAaHUEM CPEICTB aBTOMATU3MPOBAHHOIO IIPOEKTUPOBAHUS; METOAUKAMHU HKCIIEPUMEHTAJIBHBIX HC-
CJIeZIOBaHMI MPUOOPOB M YCTPOMCTB JIEKTPOHUKH M HAHOZJIEKTPOHUKU PA3NUYHOTO (YHKIHMOHATBHOTO
Ha3HA4YCHUS.

4. O0beM JMCHUIIIMHBI M BU/IbI y4eOHOH padoTbl
OO01ast TpyI0EMKOCTb JUCHUIUINHBI cocTaBisieT 4.0 3aueTHBIX €IMHMILIbI U IIPEJCTaBIeHa B Ta0mu -
ue 4.1.
Tabmuna 4.1 — Tpy10eMKOCTh AUCIUILUIMHBI

Bune! yueOHOI nesTeNbHOCTH Bcero yacos Cemectpsl
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7 cemecTp

AynuTtopHble 3aHATUSA (BCETO) 62 62
Jlexuun 28 28
[IpakTnueckue 3aHATHS 18 18
JlaboparopHbie pabOTHI 16 16
CamocrosTenbHas paboTa (BCero) 46 46
[TonroroBka Kk KOHTPOJILHEIM paboTam 22 22
OdopmieHue oT4eToB 110 Ja00paTOpHBIM paboTam 12 12
[ToaroroBka k 1a00paTopHBIM paboTam 12 12
Bcero (6e3 sx3amena) 108 108
IToaroroBka 1 caya sK3amMeHa 36 36
OO6mast Tpy1I0€MKOCTb, 4 144 144
3aueTHnie EquHuIie 4.0 4.0

5. Conepxxanue IMCUMILIHHBI

5.1. Pa3gennl AMCHUILIMHBI M BUALI 3AaHATHNA
Paziensl TUCHUIUTAHBI M BUBI 3aHATUN PUBEICHBI B Ta0mmiie 5.1.

Tabmmua 5.1 — Pa3aensl UCHUIIINHLI U BUABI 3aHATHI

5 & :;
= 2 &
& é ‘g oS Y <
= z g S | 8% i
=~ ” < s = L T
HazBanus pa3aenoB TUCHUTUIUHBI = E % E z § § E
5§ | B B Bp &S
= o = = SIS
2 15} Q
< ] S
23
@)
7 cemecTp
1 O6mive MoIOKEHHS aHAIN3a, pacueTa u 4 0 0 0 4 [TK-1
ONTHMU3AIINU JIEKTPOHHBIX CXEM.
2 MaTtemaTu4ecKoe OMUCaHue AIEKTPOH- 10 6 0 24 40 | OIIK-3, IIK-1,
HBIX CXEM. [IK-5
3 CxemHbIe QYHKIIUH U UX aHAJTH3. 4 2 0 4 10 | OIIK-3, IIK-1,
I1K-5
4 AHanu3s JIEKTPOHHBIX CXEM OIEpaToOp- 4 10 16 18 48 | OIIK-3, [IK-1,
HBIMU METOIAMMU. [1K-5
5 AHanus 3JIEKTPOHHBIX CXEM BO BPEMEH- 6 0 0 0 6 OIIK-3, I1K-1,
HOM 005acTH. [1K-5
Hroro 3a cemectp 28 18 16 46 108
Hroro 28 18 16 46 108
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5.2. Conep:xanue pa3aejioB IMCHUILIHHBI (110 JTEKIIASIM)

CopeprkaHue pa3aesioB TUCIUTIINH (TI0 JIEKIUSIM) PUBEICHO B TabmuIie 5.2.

Tabmuua 5.2 — ComepkaHue pa3AenaoB TUCIUILIKH (TI0 JICKITHSIM)

o L=
= 2 =
3 s 5
Z > 5
HasBanus paznenos Coneprkanue pas3enoB JUCLUILINHEI 110 JIEKIHUAM 7 &5
o S E
= o, =
a o 2
= S
7 cemecTp
1 OOmre mosoXKeHUs 3amaun MpOEKTUPOBAHUS AMEKTPOHHBIX cxeMm. Obmme 4 IK-1
aHaJIM3a, pacueTa u BOIIPOCHI MaTeMaTU4YeCKOro Moaenuposanus. Knacen-
ONTHMHU3ALNH (bukaiys MaTeMaTHYeCKUX MOZEIeH. DTanbl MaTeMa-
JJIEKTPOHHBIX CXEM. TUYECKOI0 MOAEIMPOBaHUA. MeToIbl peain3aluy Ma-
TEMAaTUYECKUX MOJIEIECH.
Hroro
2 Marematuueckoe Knaccugukarus 371eKTpOHHBIX CXEM 110 MaTeMaTHye- 10 | OIIK-3,
ONMCAHME IEKTPOHHBIX | CKOMY OMMCAHHIO. TOMOJIOrNYECKNE MOJEIH JJICK- ITK-1, TIK-
CXEM. TPOHHBIX CXEM: CXEMBI 3aMELICHUS DJIEKTPOHHBIX L1e- 5
e, MoIOCHBIE TPadbl, TOMOJOTHYECKUE MATPHUIIBI U
ypaBHEHUs. MareMaTHuecKre MOJIEIN KOMIIOHEHTOB
ANEKTPOHHBIX cXeM. [1oHbIe ypaBHEHUS JIEKTPOH-
HBIX CXEM M UX npeobpazoBanus. [loHsTHEe M BUIBI
KoopauHaTHOro 0aszuca. MeTtoab! popMUpoBaHUS
Y3JI0BBIX U KOHTYpPHBIX YPaBHEHUI: METOX YKBHUBA-
JICHTHBIX CXEM B MaTpUYHOH opme, 0000IIeHHBII
MaTpUYHBIA METOJ,.
Hroro 10
3 Cxemusbie ¢pynkuuu 1 | [loHATHE M BUABI CXeMHBIX (YHKIUH 3JIEKTPOHHBIX 4 OIIK-3,
WX aHaJu3. cxeM. @OpMBI IPEICTABIICHUS CXEMHBIX (YHKITUH. IIK-1, ITK-
YacToTHBIE ¥ BpEMEHHBIEC XapaKTEPUCTUKU U UX I1apa- 5
METPBL.
Hroro
4 Ananu3s 3neKkTpoHHbIX | OmnpeneneHre CXeMHbIX (PYHKLIUH 10 MaTpUYHO-BEK- OIIK-3,
CXEM OIEePaTOPHBIMU TOPHBIM MapaMeTpaM IEKTPOHHBIX cxeM. Omnpeerne- ITK-1, TIK-
METOAAMH. HUE CXEMHBIX (PYHKIMH 3JIEKTPOHHBIX CXEM METOI0M 5
CUTHAJIBHBIX TPadoB.
Hroro
5 AHanmu3 37EKTPOHHBIX | MaTreMaTn4eckoe ONMCaHKe SJIEKTPOHHBIX CXeM B 0a- OIIK-3,
CXEM BO BPEMEHHOU 31Ce IIEPEMEHHBIX COCTOsIHUA. Peann3anus matemaru- IK-1, TIK-
oOacru. YeCKHUX Mojeliel B 0a3nce MepEeMEHHBIX COCTOSHUS. 5
Hroro 6
Hroro 3a cemectp 28

5.3. Pa3nenbl JMCUMILUIMHBI M MEXKIMCUMILUIMHAPHBIE CBSA3H ¢ 00ecedyuBAKIIMMH (NMpeabl Ty IIUMHU)
U o0ecneynBaeMbIMH (IOCJIeAYOMIUMHU) JUCHUATIIMHAMHA
Paznensl quCHUIUIMHBL M MEXIUCHUIUIMHAPHBIE CBSI3U C 00ECIEUMBAIOIIMMHU (MIPEABIAYIIUMU) U
o0ecrneynBaeMbIMH (ITOCIEIYIOMIMMHI) TUCHUTUTMHAMH MIPEICTaBICHbI B Tabuie 5.3.
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Tabmuua 5.3 — Pa3nenbl IUCIUTUTHHBI B MeXANCIUILTHNHAPHBIC CBSI3U

HanmenoBanune JUCHUITINH

Ne pa3nenoB naHHOM TUCIMIUINHEL, I KOTOPBIX
HE00X0IMMO U3y4eHHe 00eCTIeUMBAIOLINX U

00eCIIeUBAEMBIX JUCHUITINH

1 2 3 4 5
[IpenmecTByronme AUCHUTUIMHBI
1 AHanoroBasi 2JIEKTPOHUKA +
2 OcHOBBI ITpe0Opa3oBaTEIHLHON TEXHUKH +
3 CxemMoTexHUKa +
4 TeepnorenbHast JIEKTPOHUKA +
5 TeopeTndeckne OCHOBBI JIEKTPOTEXHUKHU + +
6 Teopust aBTOMAaTHUECKOT0 YIIPABIECHUS +
[Tocnenyromue TUCHUIIMHBL

1 DHeprernueckas >IEKTPOHUKA + + + +

5.4. CooTBeTcTBHE KOMIIETEHINI, (POPMHUPYEMBIX IPH U3YYCHUHU AUCUMIIMHBI, M1 BU/10B 3aHATHH
CooTBeTcTBHE KOMIETEHLUH, (HOPMUPYEMBIX MpPHU H3YyYEHUH AMCLUMIUIMHBI, U BHJIOB 3aHATUN
npezcTaBiIeHo B Tabmuie 5.4.
Tabmuua 5.4 — CooTBeTCTBUE KOMIIETEHIIUH, (POPMUPYEMBIX MPHU U3yYEHUHN JUCIHUIUIUHBL, U BUIOB 3aHS -

TUN

Kommerenrmmun

Bunwl 3ansatuit

Jlexknun

@DopMbl KOHTPOJIS

OIIK-3 +

+ | IlpakTuueckue 3aHATUS

+ | JlabopatopHbie pabOThI

+ | CamocrosTenbHas padora

KontpomasHnas pabora, Jk3a-
meH, KoHcnekT camonoaro-
TOBKH, 3aIyiTa OT4eTa,
IIpoBepka KOHTPOJIBHBIX pa-
60T, CobecenoBanune, OTyeT
o naboparopHoii pabote,
Onpoc Ha 3aHATHAX, BbI-
CTyIUIeHUE (J0KJIaa) Ha 3a-
HaTHH, TecT

IK-1

KontponpsHas pabora, Jk3a-
MeH, KoHcnekT camonoro-
TOBKH, 3aIll{Ta OTUETA,
[TpoBepka KOHTPOIBHBIX pa-
00T, CobecenoBanue, OTuer
1o 1aboparopHoit padore,
Ompoc Ha 3aHATUAX, BEI-
CTyIUIeHHE (I0KJIaa) Ha 3a-
Hathu, TecT
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ITK-5 +

KonTpomasHas pabora, Jk3a-
MeH, KoHCIeKT caMomnoro-
TOBKH, 3alIiTa OTYeTa,
IIpoBepka KOHTPOJIBHBIX pa-
60T, CobecenoBanune, OTueT
o maboparopHoii padoTe,
Onpoc Ha 3aHATHAX, BbI-
CTyIIeHue (JI0KJIaa) Ha 3a-
HaTHH, TecT

6. UuTepakTUBHBIE MeTOAbI U (JOPMBI OPraHU3aANNU 00yUEeHUsI
He npenycmotrpeno PVYII.

7. JIaGopaTtopHbie padoThI

HaumeHnoBanue nabopaTopHbIx paboT npuBeaeHo B Tabmuie 7.1.
Tabmuna 7.1 — HaumeHnoBanue 1abopaTopHBIX paboT

3 =
2 ==
Z = 5
Ha3Banus paznenos HaumeHnoBaHue 1a00paTopHBIX paboT z 7 & 5
2 2 g
> sz
(o¥ Q Z
= S
7 cemecTp
4 Ananu3 a5eKTpoHHBIX | POpMUPOBAHUE U pean3alis ONepaTopHON MaTpruy- 8 OIIK-3,
CXEM OIEPATOPHBIMU HOM MaTeMaTU4eCKON MOJIENH JINHEWHOU DIIEKTPOH- IIK-1, TIK-
METOJaMH. HOM CXeMbI B OJJHOPOJIHOM KOOPAMHATHOM Oa3uce. 5
dopMHUpOBaHHUE U pealIn3alysl ONEPaTOPHON MaTpUy- 8
HOW MAaTeMaTH4e€CKON MOJIENN JIMHEWMHOM 3JIEKTPOH-
HOM CXEMBbI B COKPAILIEHHOM I'MOpPHUIHOM KOOpANUHAT-
HOM 0Oasuce.
Uroro 16
Hroro 3a cemectp 16
8. IIpakTHyeckue 3aHATUSA (CEMUHAPDHI)
HaumeHoBaHMe MpakTHUECKUX 3aHATUH (CEMUHAPOB) NpuBeneHo B Tabiure 8.1.
Tabmuma 8.1 — HammeHoBaHMe MPaKTHYECKUX 3aHATHHA (CEMUHAPOB)
) 2=
I -
3 = 5
g 2 5
HaszBanwus pasznenos HanMeHnoBaHMe nMpakTUUECKUX 3aHATUN (CEMUHAPOR) z 7 &5
& 2, S
> o =
al o g
= S
7 cemecTp
2 Maremartuyeckoe Tonosornyeckue MOJENIH JIEKTPOHHBIX CXEM HEIpe- 2 OIIK-3,
ONMCAHME ICKTPOHHBIX | PHIBHOTO JECHCTBUSI. IIK-1, ITK-
CXCM. ®opmMupoBaHHEe NOIIOCHOTO Ipada 3IEKTPOHHON 4 >
L[ETH, BBIOOP CHCTEMBI INIaBHBIX CEUEHUH U INIaBHBIX
KOHTYPOB.
Hroro
3 CxemHble GyHKIMU 1 | DOPMHUPOBAHHE CUCTEMBI KOOPMHATHBIX ypaBHEHUN OIIK-3,
WX aHaJlu3. JUTSI KOOPJIMHAT B MAaTPUYHOM (hOpPME B COKPAIIEHHOM IIK-1, ITK-
rMOpPUIHOM KOOPAMHATHOM Oa3uce. 5
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Uroro
4 Ananus snekTpoHHBIX | OmpeneneHne BEIpaKeHU CXeMHBIX (PYHKIMNA METO- OIIK-3,
CXEM ONepaTopHbIMU JIOM SKBHUBAJICHTHBIX CXEM B MaTpUYHOU (popMme. IIK-1, ITK-
METOAAMH. Omnpenenenre BbIpaXeHUH CXeMHBIX (QYHKIHH 0000- 2 >
LICHHBIM MaTPUYHBIM METOJIOM.
Onpenenenre BbIpaXeHUH CXEMHBIX (DYHKIIHM 110 CUT- 2
HanbHOMY U-rpady M»a3oHa.
Omnpenenenre BBIpAXKCHUH CXEMHBIX (DYHKIIHHA 11O 4
0000mmeHHOMy curHasbHOMY U-Tpady.
Hroro 10
Hroro 3a cemectp 18

9. CamocrosiTesqibHasi padoTa
Bunel camocrosiTensHOM paboThl, TPYIOEMKOCTh U (pOpMHUpyEeMble KOMIIETEHITMH TPEICTaBICHbI B
tabmune 9.1.
Tabmuua 9.1 — Bussl caMoCTOATENbHON pabOThI, TPYIOEMKOCTh M JOPMHUPYEMbIE KOMIIETEHIIUN

3 2 E
2 5 =
Bunbl caMocTosTeNIbHON = > O
HasBanus paznenos z = DopMBbI KOHTPOJISA
paboThI 2 g 2
X g =
a g
= S
7 cemecTp
2 Maremaruyeckoe IToaroroska k Jaboparop- 12 |OIIK-3, |KoutposnbHas pabota, OT-
OTIMCaHUE AICKTPOHHBIX | HBIM paboTam [K-1, 4eT 1o JabopaTopHOi pa-
CXEM. TTOArOTOBKA K KOHTDOIb- 12 IIK-5 oore, H£OB?Ka KgHTpOHB-
HBIX T T, DK3aMeH
HBIM paboTam paboT, 1ect, JKksame
Hroro 24
3 Cxemuble ¢pyHKuuu 1 ux | [loaroroBka Kk KOHTPOJIb- 4 |OIIK-3, |KonrpoabHas padora,
aHalus. HBIM paboTam [IK-1, [IpoBepka KOHTPOIBHBIX
Hroro IIK-5 pabort, Tect, Dx3ameH
4 Ananu3 anekTpoHHbIX | OdopmiieHrne 0T4ETOB MO 12 |OIIK-3, |3amura otuera, OTUET 1O
CXEM OIlepaTOpHbIMU nabopaTopHbIM paboTam [K-1, nabopaTopHoii padore,
METOAAaMHU. TTOATOTOBKA K KOHTDOIb- 6 [IK-5 Hp60Bep:;<a KOHTPOJIbHBIX
HBIM paboTam PaboT, JK3aMCH
Hroro 18
Hroro 3a cemectp 46
IToaroroBka u caaya sK3a- 36 OKk3ameH
MeHa
Hroro 82
10. KypcoBas padora (IIpoeKr)
He npenycmorpeno PVYIIL.

11. PeiiTuHroBasi cucremMa JJisi OEHKH yCIIeBAeMOCTH 00y4arouXcsl

11.1. banabHble OLIEHKH /JIsl 3JIEMEHTOB KOHTPOJIA
Tabmuma 11.1 — bayuibHBIC OIIEHKH IS 2JIEMEHTOB KOHTPOJIS

OneMeHTHl yueOHOH

MaxkcuManbHbIN

MaxkcuManbHbIN

MaxkcuMabHbIA

Bcero 3a
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OaJut 3a rmepuos
6amn Ha 1-yto KT ¢ | 0ami 3a nepuoa
JESITENbHOCTH mexny 2KT u Ha cemMecTp
Hayana ceMectpa | mexnay 1KT u 2KT
KOHEI[ ceMecTpa
7 cemecTp

KonTponbHas pabota 10 15 15 40
Otuer no naboparopHoit 15 15 30
pabote
Hrtoro makcumyM 3a nepu- 10 30 30 70
on
DK3aMeH 30
Hapacraromunm nrorom 10 40 70 100

11.2. IlepecyeTt 0a/1J10B B OLICHKHU 32 KOHTPOJIbHBbIC TOYKH
[Tepecuet 6amIOB B OLIEHKH 32 KOHTPOJIBHBIE TOUKH MpeACTaBieH B Tadbymie 11.2.
Ta6muia 11.2 — IlepecueT 0ansioB B OLIEHKU 32 KOHTPOJIbHBIE TOUKH

basel Ha 1aTy KOHTPOJIBHOU TOYKHU Onenka
> 90% ot MakcuMabHON cyMMbI OansioB Ha naty KT 5
Ot 70% no 89% ot makcumasibHOM cymMmbl OaiioB Ha Aaty KT 4
Ot 60% 1o 69% ot makcumasibHON cymMbl OaiioB Ha aaty KT 3
< 60% oT MakcuMaabHOU cyMMbI OauioB Ha naty KT 2

11.3. IlepecueT cymMMBbI 02J1JIOB B TPAAULUMOHHYI0 U MEKIYHAPOAHYIO OLIEHKY

[Tepecuer cymMbl OalJIOB B TPAAMLIMOHHYIO U MEXIYHAPOIHYIO OIIEHKY INpEJCTaBleH B TabJHIe
11.3.

Ta6muma 11.3 — IlepecueT cyMMbl 0aJIJI0B B TPAAMLIMOHHYIO U MEXTYHAPOIHYIO OIICHKY

Wrorosas cymma 6aisos,

Onenka (I'OC) YYHUTHIBACT YCTEIIHO CAAaHHBIN Onenka (ECTS)

9K3aMeH

5 (OTIMYHO) (3a4TEHO) 90 -100 A (0TIIMYHO)
85 -89 B (o4enp xoporiio)

4 (xopor1o) (3a4TeHO) 75 - 84 C (xoporo)
70 - 74
65 - 69 D (ynoBneTBOpHUTENBHO)

3 (yZIOBJIETBOPUTEIHHO) (3a4TEHO) 60 - 64 E (HocpecTaerio)
2 (seynOBICTBOPHTENSHO) (HE Hwxe 60 6aios F (HeynoBIETBOPUTENBHO)

3a4TEHO)

12. YueOHO-MeTOAUYecKOe U MHGOPMANIMOHHOE O0ecnieYeHrue TUCIHIIINHBI

12.1. OcHoBHas1 JIMTEpaTypa
1. YdyebHoe mocobue «MeTopl aHAIM3a U pacyeTa IEKTPOHHBIX cxem»: {715 HampaBiieHUs Mo -
rotoBku 210100.62 «DnekTpoHuka u HaHOIEKTpOHHUKa». [Ipoduis: «IIpoMblnuieHHas 371EKTPOHUKAY /
Jlerocraee H. C. - 2014. 230 c¢. [OnekrpoHHblii pecypc] - Pexum  gocryna:
https://edu.tusur.ru/publications/4281, nata obpamenus: 13.04.2018.

12.2. lonostHUTEILHAS JIATEPATypa
1. Jleroctae H.C. Metoapl aHaim3a M pacdeTa AJIEKTPOHHBIX cxeM : y4ueb. mocodue / H.C. Jle-
roctaeB, K.B. UerBepros. — Tomck: ToMck. Toc. yH-T CUCTEM YIIp. U paauo-3nekrponuku, 2006. — 302 c.
(maymune B 6ubimotexe TYCYP - 30 3k3.)
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2. KommbloTepHOE MOJETUpPOBaHKE U MpOeKTHpoBaHKEe: YuyeOHoe mocobue / Canukaes HO. P. -
2012. 94 c. [DnextponHbIil pecype] - Pexxum goctyma: https://edu.tusur.ru/publications/2548, mata o6-
pamenus: 13.04.2018.

12.3. YueOHO-MeTOAHYECKHE MTOCOOUSH

12.3.1. O6s3aTe/ibHbIE Y4eOHO-MeTOAMYEeCKHE MOCOOUs
1. JleroctaeB H.C. MeToapl aHanu3a M pacyeTa JEKTPOHHBIX CXEM: PYKOBOJICTBO K OpraHU3a-
UM CaMOCTOSITEIbHOM paboThl U1 cTyAeHTOB crienuanbHocT 210106 «IIpombliieHHast SIEKTPOHUKA /
H.C. JlerocraeB, K.B. UerBepros; denepanpHoe areHTCTBO 10 00pa3oBaHHI0, TOMCK. TOC. YH-T CHUCTEM
ynp. u panuosnekrponuku, Kadenpa npomeinniennoit anekrponuku. — Tomck: TYCVYP, 2006. — 215 c.:
wi. (U1l MpaKTHYeCKUX 3aHATUH cTp. 19-37; BhIMONHEHHUS J1abopaTopHbIX padotr ctp. 19-50, 124-134;
camocTosATeNnbHON padoThl cTp. 134-189) (Hanuuue B Oubmnorexe TYCYP - 85 3k3.)

12.3.2. YueOHO-MeTOAMYECKHE MIOCOOMS 1JIs1 JIMI C OTPAHMYECHHBIMH BO3MOKHOCTSIMH 3/10POBbS H
WHBAJIUI0B

Y4eOHO-MeToqMUeCKre MaTeprabl ISl CAaMOCTOSTEIbHON U ayTUTOpHOM paboThl 0Oyyaromumxcs
U3 YMCIIa JIUI] C OTPaHMYEHHBIMI BO3MOKHOCTSIMU 3I0POBBSI 1 MHBAJHJIOB MPEIOCTABISIOTCS B (popMax,
a/IalITUPOBAHHBIX K OTPAaHMYEHUSIM UX 3/I0POBbS U BOCIIPUATHUS HH(DOPMAIIHH.

JL1s1 I ¢ HAPYIIEHUSIMH 3PeHust:

- B (hopMe INIEKTPOHHOTO IOKYMEHTA;

- B [e4aTHOU (hopMe yBETUYEHHBIM HIPUPTOM.

J1s1 1M1 ¢ HAapyIIeHUsIMH CJIyXa:

- B (hopMe IIEKTPOHHOTO TOKYMEHTA;

- B IeyaTHou opme.

Jl1s1 1M1 ¢ HAapyIIeHUsIMM ONIOPHO-ABUTaTeJIbHOI0 annapara:

- B (hopMe IIEKTPOHHOTO IOKYMEHTA;

- B IeyaTHou (hopme.

12.4. IIpo¢eccnonaibHbIe 0a3bI JAHHBIX U MHPOPMALMOHHBIE CIIPABOYHbIEC CHCTEMBbI

1. Poccuiickuit ”HPOPMAITMOHHBIN MOPTAT B 00IACTH HAYKU, TEXHOJIOIMH, MEIUIIMHBI U 00pa3o-
BaHUS [ DNIEKTPOHHBIN pecypc] - Pexxum goctyna: www.elibrary.ru, nara oopamenus: 11.04.2018.

2. HWudopmannoHHsle, CIpaBOYHbIE M HOpMAaTUBHBIE 0a3bl JaHHBIX [DNEKTPOHHBIH pecypc] - Pe-
xuM gocrtyna https://lib.tusur.ru/ru/resursy/bazy-dannyh, nara oopamenus 11.04.2018.

13. MaTepuajibHO-TEXHUYeCKOe o0ecnedyeHue TMCIUILVINHBI U TPpedyeMoe MporpaMMHoe
olecrieueHmne

13.1. O0uue TpeOOBaAHUA K MATEPUAIBLHO-TEXHUYECKOMY U IPOrPAMMHOMY 00ecrie4eHnI0
AUCHHUILIMHBI

13.1.1. MaTepuaJbHO-TEXHHYECKOE H IPOrPaMMHOe o0ecnedyeHne ISl JICKIMOHHbBIX 3aHATHH
Jlis mpoBeieHus 3aHATUH JIEKIIMOHHOTO TUIIA, TPYIIIIOBBIX M MHIWBUYaJIbHBIX KOHCYJIbTALUH, TE-
KYILEro KOHTPOJISL U MPOMEXKYTOUHON aTTeCTAllMU UCTIONb3YyeTcs yueOHasi ayIUTOpUs ¢ KOITMUYECTBOM I10-
CaZI0YHBIX MeCT He MeHee 22-24, 000opyloBaHHAs JOCKOM M CTaHAApTHOH yueOHOoIl meOenbo. MMeroTes
JIEMOHCTpaIMOHHOE 000pyA0BaHKUE U yUueOHO-HAITIIIHbIE TOCOOMs, 00ecIeunBaroIIie TEMaTHYeCKUe Uil -
JIOCTPALMHU 110 JIEKLIMOHHBIM pa3jieiaM JUCIUIUINHEI.

13.1.2. MaTepuaJbHO-TEXHUYECKOE H MPOrPAMMHOE o0ecnedyeHne Ui NPAKTHYeCKUX 3aHATHI

BrraucnurensHas tabopaTtopust

yueOHas ayTuTOpHsl 7Sl IPOBEACHHUSI 3aHATHI MPAKTUYECKOTO TUTIA, YdeOHast ayIUuTOPHUs IS TIPO -
BEJICHUsI 3aHATUI J1a0OpaTOpPHOro TUMa, yueOHas ayAuTOpus Ui MPOBEACHUS 3aHATHH CEMHHAPCKOrO
THUIIA, IIOMEIICHUE JJIs1 KYpPCOBOTO MTPOSKTUPOBAHUS (BBITIOTHEHUS KYPCOBBIX paboT)

634034, Tomckas obnactsb, . Tomck, Bepmauna ynuna, a. 74, 2016 ayn.

Ornucanmne UMEIIErocs 000PYIOBAHNUS

- [lepconanbHbie KOMIBIOTEPHI (16 MIT.);

- UnTepaktuBHas gocka — «Smart-board» DVIT (1 mrt.);

- Mynstumenuitabiii mpoexktop NEC (1 mr.);
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- Kommuiekt cienmanuzupoBanHoi yueOHOW Mebenu;
- Pabouee mecTo nmpenomaBares.

[TporpammHOe obecrieueHue:

— PTC Mathcad13, 14

— Windows XP Pro

13.1.3. MaTepuaJbHO-TEXHHYECKOE M IPOrPaMMHoOe odecredyeHne 1JIs J1adopaTopHbIX padoT

Brruncnurenshas nabopatopust / KomnbroTepHbIii Ki1acc

yueOHasi ayIUTOpus ISl IPOBEICHHs 3aHATUI PAKTUYECKOrO THIA, yuyeOHast ayIuTOpuUs AJIs TIPO-
BEJICHUS 3aHATHIA Ja0OpaTOPHOTO THIA, ydeOHas ayIuTOpHUs IS MPOBENCHHS 3aHITHH CEMHHAPCKOTO
THUIIa, TOMEIEHUE I KypCOBOTO MTPOEKTUPOBAHUS (BBIIOJIHEHUS KYPCOBBIX paboT)

634034, Tomckas obnacts, . Tomck, Bepmuauna ynwua, a. 74, 3016 ayn.

Onucanue uMeromierocs 000pya0BaHuUs:

- [lepconanbHbie KOMIBIOTEPHI (16 1IT.);

- UuTepaktuBHas nocka — «Smart-board» DVIT (1 mt.);

- Mynstumenuiineiii mpoektop NEC (1 mt.);

- Kommutekt cnienmanuzupoBanHoi yueOHoM Mebenu;

- PaGouee mecto npenoaBarens.

[TporpamMHOe obecrieueHue:

— ASIMEC

— PTC Mathcadl3, 14

— Windows XP Pro

13.1.4. MaTrepuajibHO-TEXHMYECKOE U IPOTPaMMHOe odecredeHue IS CAMOCTOATEIbHOI padoThI
Jnist caMoCTOsTeNbHOM paboThl HCMONB3YIOTCA y4eOHbIE ayAUTOPUU (KOMITBIOTEPHBIC KJIacchl),
PacCIOJIOKEHHBIE TIO aJIpecaM:
- 634050, Tomckast o6nacTb, T. Tomck, Jlennna mpocmnexr, 1. 40, 233 ayx.;
- 634045, Tomckast obmacts, T. Tomck, yin. Kpacnoapmeiickas, 1. 146, 201 ayn.;
- 634034, Tomckast obnacTb, . Tomck, Bepimmauna ynuna, 1. 47, 126 ayz.;
- 634034, Tomckast obmacts, T. Tomck, Bepmmanna ymuma, 1. 74, 207 ayz.

CoctaB 000pyIOBaHUSA:

- yueOHasi meOelb;

- KOMIIBIOTEPHI;

- KOMIIBIOTEPBI TOAKIIOUEHb! K ceTu «HTepHeT» U obecneunBaroT AOCTYI B 3JIEKTPOHHYIO MH-
(hopManOHHO-00pa30BaTENIbHYIO CPEly YHUBEPCUTETA.

[lepeueHb MPOrpaMMHOTO 0OCCIICYCHUS:

- Microsoft Windows;

- OpenOftice;

- Kaspersky Endpoint Security 10 s Windows;
- 7-Zip;

- Google Chrome.

13.2. MaTepuajibHO-TeXHHYECKOe o0ecnedeHne JUCHUIITHHBI VIS JIMI ¢ OTPAHHUYCHHBIMU
BO3MOKHOCTSIMM 310POBbSI M HHBAJIU/I0B

OcBO€HUE UCLUUIUIMHBI JIMIIAMU C OTPAaHUYEHHBIMH BO3MOKHOCTSMHU 3/0POBbSl U HWHBAIUJAMU
OCYIIECTBIIIETCS C UCTIOIB30BAHUEM CPEICTB OOyUEHHUS OOIIETO U CIICIMATIbHOTO Ha3HAYCHUSI.

[Tpu 3aHATHAX ¢ OOYUAIOLIUMHUCS ¢ HAPYHIEHHUSIMH CJIyXa MPEIyCMOTPEHO UCIIOIb30BaHHE 3BYKO-
YCWJIMBAIOIIEH arapaTypbl, MyJIbTUMEIUHHBIX CPEACTB U APYTHX TEXHUYECKUX CPEACTB MpUeMa/mepeaa-
i yaeOHOM nH(OpMaIIMU B TOCTYIHBIX (hopMax, MOOUIBLHOM CUCTEMBI IPETOIaBaHus i1 00yJarOIINXCs
C MHBAJIMIHOCTHIO, TOPTATUBHON MHIYKIIMOHHON CUCTEMBI. Y4eOHasi aymuTOpUs, B KOTOPOUM 3aHUMAIOTCS
oOyuyaromiyecs: ¢ HapylIeHHEeM cliyXa, 000py/l0oBaHa KOMITBIOTEPHON TEXHHKOH, ayIMOTEXHHKOH, BHUJEO-
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TEXHUKOMU, SJIEKTPOHHOU JOCKOU, MYJIbTUMEAUMNHON CUCTEMOM.

ITpu 3aHATHAX C OOYYAIOUIMMHUCS ¢ HAPYLIEHUSIMH 3PEHUSIMH IIPEIYCMOTPEHO HCIIOJIb30BAHKE B
JICKIIMOHHBIX U Y4EOHBIX ayAUTOPHUIX BO3MOKHOCTH IPOCMOTPA YAAIECHHBIX 00BEKTOB (HAIIpUMep, TEKCTa
Ha JIOCKE WM CJIaiila Ha SKpaHe) IpHU MOMOIIM BUACOYBEINIUTENEH A1 KOM(POPTHOTO IIPOCMOTpA.

[Tpu 3aHATHAX ¢ 00YYAIOUIMMHCS ¢ HAPYUIEHUSIMM ONOPHO-ABUIaTeJbHOI0 aNNapaTa HCIoJib-
3yI0TCA albTEepHATUBHBIE YCTPOHCTBA BBOJIA MH(OPMALIMK U IpYTHe TEXHUUECKUE CPENICTBA ITpreMa/nepe-
naun yuyeOHOM MHpOpPMaIu B JOCTYIHBIX (popMax, MOOMIIBHOW CHCTEMbI OOYUEHUs JUIs JIIOJeH ¢ UHBA-
JUJIHOCTBIO.

14. OueHouyHble MaTepUAJIbI U METOAMYECKHE PEKOMEHAAIUH 110 OPraHU3aluu U3yYeHHUsI
AUCHUTLTHHBI

14.1. Coaep:xaHue OLEHOYHBIX MATEPUAJIOB U METOANYECKUE PEKOMEH AU
Jnis onleHKH cTenieHr C(hOPMHUPOBAHHOCTH U YPOBHSI OCBOCHHS 3aKPEIUICHHBIX 32 JHCLUIUIMHON
KOMIICTCHITUI MCTIOJB3YIOTCS OLIEHOYHBIE MaTepUalibl B COCTABE:

14.1.1. TecToBble 3a1aHus

Tects! "Bb1Oparh npaBuiibHbIE OTBETHI"

1. Co3ganue omucaHus €Ie He CYIIECTBYIOIIETO TEXHUUECKOro 00beKTa Ha OCHOBE TPEOOBaHUI K
BBIXO/IHBIM NIapaMeTpaM MpHU 3a/IaHHBIX BHEUTHUX MApaMEeTpax - 3TO

Cunres

CTpyKTypHBII CUHTE3

[TapameTpuyeckuii CUHTE3

Ananuz

2. OnpeneneHue 3HaUCHUH BHYTPEHHUX MMapaMETPOB AJIEKTPOHHON CXeMbl Ha OCHOBE TPeOOBaHUIA
K BBIXOJHBIM IapaMeTpaM MpH 3aJaHHBIX BHEIIHUX apaMeTpax - 3TO

Cunres

CTpyKTypHBII CUHTE3

[TapameTpudeckuii CUHTE3

Pacuer

3. Ilpu xakoMm komuuecTBe pedep rpada 4ucio He3aBUCHUMBIX CEYEHHMH W KOHTYpPOB OymyT coBma-
J1aTh, €CJIM YUCIIO BEPIIUH 4, a YNCIIO KOMIIOHEHTOB n=1.

4

5

6

8

4. Tlpu xakoM KOTMYECTBE BEpPIIMH rpada YuciIo HE3aBUCUMBIX CEYEHHUI U KOHTYpOB OyIyT cOBMa-
JlaTh, €CIIU YUCIo pedep 8, a YMCI0 KOMIIOHEHTOB n=1.

4

5

6

8

5. OnpenenuTh YUCIO HE3aBUCUMBIX 3JIEMEHTOB HEOINPENEICHHON MaTpULbl COMPOTHBIICHUN
MHOTOIIOJIFOCHOTO KOMIIOHEHTA, UMEIOIIEN YETBEPTHIN MOPSAIOK.

7

8

9

10

6. CriocoGHOCTh MaTeMaTHUYeCKOW MOJIENIN OTpaXkaTh 3aJJaHHbIE CBOMCTBA MOJIEIMPYEMOTO O0BEK-
Ta ¢ TpeOyeMOi TOUHOCTBIO — 3TO

AJIEKBaTHOCTH

YuBepcanbHOCTh

OKOHOMHYHOCTh

PobactHOCTB

7. Onpenenure cxeMHyto ¢yHKIuo Yrep B [Cm], ecnu mpoBogumocTs Harpysku 0,01 Cwm, a ko3 ¢-
¢urment nepenaun Hanpspkenus 1000.
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10

100

1000

10000

8. Ompenenure cxeMuyro (yHkuio Znep B [KOM], ecnu Bxognoe comportusienue 10000 Owm, a
ko3 dunMeHT nepeaaun Hanpsokenus 10.

10

100

1000

10000

9. Ilouck CTPYKTYpBI JIEKTPOHHON CXEMbI, 00CCTICUMBAIONICH HAWIYYIINE B 33JaHHOM CMBICIE
3HAUEHUS BBIXOIHBIX IAPAMETPOB IIPH 33JaHHBIX BHEIIHUX TAPAMETPAX — 3TO

CTpyKTypHBIH CUHTE3

[TapameTpuyeckuii CUHTE3

CrpykTypHas onTHUMHU3ALNA

Cunres

10. Cuctema HE3aBUCUMBIX CEUEHHH - 3TO

CoOBOKYITHOCTB ceueHH Tpada, odecrieunBaroIias He3aBUCUMOCTh CUCTEMBI YPaBHEHHUM 110 BTOPO-
My 3akony Kupxroga.

CoBOKYITHOCTBH ceueHui rpada, odecrneunBaroas He3aBUCUMOCTh CHUCTEMbl ypaBHEHUH IO TIEp-
BOMY 3aKkoHY Kupxroda.

CoOBOKYITHOCTbh ceueHui rpada, obecrneunBaroas He3aBUCUMOCTh CHUCTEMBI ypaBHEHUH IO TIEp-
BOMY U BTOpoMy 3akoHam Kupxroda.

COBOKYITHOCTB cedeHHi rpada, odecreynBaronas He3aBUCUMOCTh CUCTEMbI YPaBHEHUN 10 3aKO0-
Hy Oma.

11. I'maBHOE cedeHue - 3To

Ceuenre, KOTOPOMY MHIIHICHTHO TOJIBKO OJTHO pedpo nepeBa rpada.

CeueHne, KOTOPOMY MHIIMJACHTHA TOJIBKO OJIHA XOp/a.

Ceuenrie, KOTOPOMY UHIIHICHTHBI OTHO pedpo nepesa rpada u ogHa Xopaa.

Ceuenuie, KOTOPOMY HMHIIUIEHTHBI TOJIBKO y-pedpa.

12. Cuctema HE3aBUCUMBIX ITUKIIOB - 3TO

COBOKYMHOCTh MPOCTHIX LUKIIOB Tpada, odecneunBaronas He3aBUCUMOCTh CUCTEMbl YpaBHEHUN
1o BTopomy 3akoHy Kupxroda.

COBOKYIHOCTh MPOCTHIX LUKIIOB Tpada, odecneunBaronas He3aBUCUMOCTh CUCTEMbl YpaBHEHUN
1o nepomy 3akoHy Kupxroda.

COBOKYMHOCTh MPOCTHIX LUKIIOB Tpada, odecreunBaronas He3aBUCUMOCTh CUCTEMbl YpaBHEHUN
10 NepBOMY M BTOpoMy 3akoHaMm Kupxroda.

COBOKYIHOCThH MPOCTHIX LUKIIOB Tpada, odecneunBaronas He3aBUCUMOCTh CUCTEMbl YpaBHEHUN
1o 3akoHy Oma.

13. I'maBHBIN KOHTYD - 3TO

[IpocToii uKII, KOTOPOMY HHIIHIEHTHO TOJIBKO OJTHO pedpo aepeBa rpada.

[TpocToii KK, KOTOPOMY MHIIMACHTHA TOJIBKO OJHA XOp/a.

[Ipocroit muKII, KOTOPOMY HHIIHIEHTHBI OJTHO pedpo nepeBa rpada u oJHa Xop/a.

[IpocToii UKII, KOTOPOMY HMHITUACHTHBI TOJILKO Y-pedpa.

14. DneMeHT MaTpullbl HE3aBUCUMBIX KOHTYPOB paBeH +1, ecnu

Pebpo MHLIMAEHTHO UKy U HApaBjiI€HO C HUM IIPOTUBOMOIOXKHO.

Pebpo MHIMIEHTHO UKy U HAPABJICHO C HUM COTJIACHO.

Pebpo MHIIMIEHTHO CEUYEHUIO U HApaBJIeHO C HUM COTJIACHO.

Pebpo MHIMIEHTHO CEYCHUIO U HATIPABICHO C HUM IPOTHUBOIOIOKHO.

15. OcoOblii LUK - 3TO

[{uxn, 0Opa3oBaHHBIN TOJIBKO peOpaMu 33aJAr0IINX UCTOYHUKOB HAIPSKECHHUS.

uki, oOpa3oBaHHBII TOIBKO peOpamMu eMKOCTEH.

[{uxin, 0Opa3oBaHHBIA TOJBKO peOpamMu 3aMalOIIUX WCTOYHUKOB HANPSDKCHUS] M pedpamMu eMKO-
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cTe.

[{uks, 06pa3oBaHHBIN TOJIBKO peOpaMu 3a1al0IUX HCTOYHUKOB TOKa U peOpaMH UHIYKTUBHOCTEH.

16. Ocoboe cedenue - 3To

Ceuenue, 00pa3zoBaHHOE TOJIBKO peOpaMy 3aJaI0LINX HCTOYHUKOB TOKA.

Ceuenue, 00pa3oBaHHOE TOJIBKO peOpaMu MHIYKTUBHOCTEH.

Ceuenune, 00pa3oBaHHOE TOJILKO peOpamMu 3aJIal0IMX MCTOYHHUKOB TOKA M peOpamMu MHAYKTHBHO-
CTEH.

Ceuenue, 00pa30BaHHOE TOJBKO peOpaMu 3aJa0NIMX UCTOYHUKOB HANPsDKCHHSI U peObpaMu eMKO-
CTEH.

17. B HeonpeAeneHHON MaTpulle MPOBOAUMOCTEN N-MOJIOCHOTO KOMIIOHEHTA

CymMa Bcex 3JIEMEHTOB B KaXKJI0M CTPOKE TOKACCTBEHHO PaBHA HYIIIO.

CyMmMa Bcex 3J1€MEHTOB B KaXJI0M CTOJIOIE TOKAECTBEHHO PaBHA HYIIIO.

CyMmMa Bcex 3JIEMEHTOB B KQXKJI0M CTPOKE U KaXJIOM CTOJIOIE TOKIECTBEHHO paBHA HYITIO.

CyMMa Bcex TMaroHaJIbHbBIX JIEMEHTOB TOKAECTBEHHO paBHA HYIIIO.

18. B ocobenHo# (HeonpeeIeHHOW ) MaTPHUIIE COMTPOTUBICHU N-TIOJTIOCHOTO KOMITOHEHTA

CymMa Bcex 3JIeMEHTOB B Ka)KJ101 CTpOKe TOXKAECTBEHHO PaBHA HYJIIO.

CyMMa Bcex 3JIEMEHTOB B KaXKJIOM CTOJIOIE TOKACCTBEHHO PaBHA HYIIIO.

CyMMa Bcex 3JIeMEHTOB B KaXKJ101 CTPOKE U KaXJI0M CTOJIOIE TOKIECTBEHHO paBHA HYIIIO.

CyMmMa Bcex TMaroHaJIbHBIX AJIEMEHTOB TOKIACCTBEHHO PaBHA HYIIIO.

19 B3auMHO onpeneneHHoe pedopo - 3To

Pebpo, KOMIOHEHTHOE ypaBHEHHE KOTOPOTO BHIPAXKAET TOK.

Pebpo, KOMITIOHEHTHOE ypaBHEHUE KOTOPOTO BhIpa)kaeT HaIpsKEHUE.

Pebpo, KOMIIOHEHTHOE ypaBHEHHE KOTOPOTO 3aMMChIBACTCS KaK JJIsl TOKA, TaK U JIJISl HAMIPSHKCHUS.

Pe6po, coneprkaiiiee 3aBUCHMBIN UCTOYHUK HAIIPSKEHUS YIIPABIIIEMbIN HANIPSHKCHUEM.

20. I'ubpuaHbIA CUTHANBHBIN rpad - ITO

['pac, nepeMeHHBIMH CUCTEMBI YPaBHEHUH JI1 KOTOPOTO SBIISIOTCSA KaK TOKH , TaK U HAIPSKEHUSI.

['pac, MCKOMBIMH TTEPEMEHHBIMU CUCTEMBI YPaBHEHUH JIJIs1 KOTOPOTO SIBISIOTCS y3JIOBBIE MTOTCHIIH -
ajbl, a 3a/1al0IMMU TIEPEMEHHBIMHU SBIISIOTCS TOKH.

I'pac, MCKOMBIMU TIEPEMEHHBIMH CUCTEMBI YPaBHEHUH ISl KOTOPOTO SIBIISIOTCS KOHTYPHBIE TOKH,
a 3a/1al01UMU IepeMeHHbIMU SBIsII0TCA D/IC.

['pac, nCKOMBIME TTEPEMEHHBIMU CUCTEMBI YPaBHEHUH JIJIs1 KOTOPOTO SIBISIOTCS y3JIOBBIE MTOTCHIIH -
ajbl, a 3aJal0IMMU epeMeHHbIMU sBisitoTes D1C..

14.1.2. Dx3aMeHAIIMOHHBbIE BONPOCHI

[TonsiTve 1 BUABI CXEMHBIX (YHKIIHN AJIEKTPOHHBIX cxeM. DOpMbI peAcTaBIeHUs! CXeMHBIX (PYHK-
1ui. YacToTHBIC U BPEMEHHBIE XapaKTePUCTHUKU U UX TTapaMEeTpPHI.

Knaccudukarus 3MeKTpOHHBIX CXEM M0 MaTeMaTUYECKOMY OMHCAHHIO. TOMOIOTUYECKUE MOJICIH
AJIEKTPOHHBIX CXEM: CXEMbI 3aMEIICHUS AJICKTPOHHBIX IIETIEH, MOMOCHBIC rpadbl, TOMOJIOTHIYECKUE MaT-
puLlbl U ypaBHEHHUsA. MaTeMaTHUEeCKUE MOJEIU KOMIIOHEHTOB JJIEKTPOHHBIX cxeM. [lonHble ypaBHEeHUs
AJIEKTPOHHBIX CXeM M UX mpeoOpa3zoBanus. [loHsTre u BUaBI KoopauHaTHOTO 6a3uca. Meronsl hopmupo-
BaHUS Y3JIOBBIX M KOHTYPHBIX YpaBHEHUI: METOJl SKBUBAJICHTHBIX CXeM B MaTpuuyHOU (hopme, 0000IIeH-
HbI MAaTPUYHBIA METO/I.

OmnpeneneHrne CXeMHBIX (YHKIHNA 1O MaTPUYHO-BEKTOPHBIM Mapa-MeTpaM 3JEKTPOHHBIX CXEM.
Ornpenenenne cXeMHBIX (DYHKIIAN JIEKTPOHHBIX CXEM METOJIOM CUTHAIBHBIX IpadoB.

Knaccudukarus 3MeKTpOHHBIX CXEM M0 MaTeMaTUYECKOMY OMHCAHHIO. TOMOIOTUYECKUE MOJICIH
AJIEKTPOHHBIX CXEM: CXEMbI 3aMEIICHUS AJICKTPOHHBIX IIETIEH, MOMIOCHBIC rpadbl, TOMOJIOTHIYECKAE MaT-
pULlbl U ypaBHEHHUsA. MaTeMaTHUYEeCKUE MOJEIU KOMIIOHEHTOB JJIEKTPOHHBIX cxeM. [lonHble ypaBHeHUs
AJIEKTPOHHBIX CXeM M uX mpeoOpa3zoBanus. [loHsTre u BUaBI KoopauHaTHOTO O6a3uca. Meronsl hopmupo-
BaHUS Y3JIOBBIX M KOHTYPHBIX YPaBHEHUI: METOJl SKBUBAJICHTHBIX CXEeM B MaTpuyHOU (hopme, 0000IIeH-
HbI MAaTPUYHBIA METO/I.

14.1.3. Tembl OIPOCOB HA 3aHATHAX
3ajaun MPOEKTUPOBAHUS AIEKTPOHHBIX cxeM. OO0Iire BOMPOChl MaTEMaTHYECKOTO MOJEIUPOBa-
Hus. Kinaccuduxanusi MmaremMaTnyeckux Mozesnei. DTamnbl MaTeMaTHuecKoro MoieupoBanusi. MeTobl pe-
aJu3alui MaTeMaTHYECKUX MOJIEIEH.
Knaccudukanus 31eKTpOHHBIX CX€M MO0 MaTeMaTHYecKOMY onmucaHuio. Tormosorunyeckue MoJeNu
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AIIEKTPOHHBIX CXEM: CXEMbI 3aMEIIEHUS AJIEKTPOHHBIX IEMeH, MOMICHBIe rpadbl, TOMOIOTHYECKHUE MaT-
pUlIbl U ypaBHEHHUS. MareMaTuuyecKue MO KOMIIOHEHTOB 3JIEKTPOHHBIX cxeM. llonHble ypaBHEHUs
AIIEKTPOHHBIX CXeM U WX mpeoOpaszoBanus. [loHsTHe 1 BUABI KOOpAMHATHOTO Oaszuca. Metozs! Gpopmupo-
BaHUS y3JIOBBIX U KOHTYPHBIX YPaBHEHHUN: METOJl SKBUBAJICHTHBIX CXEM B MaTpu4HOU (popme, 06001IeH-
HBI MaTPUYHBIA METO/.

[TonsiTHEe M BUBI CXEMHBIX (DYHKIIUNA JIEKTPOHHBIX cxeM. DopMBbI peACcTaBiICHUS CXEMHBIX (PYHK-
uuii. YacTOTHBIE U BpEMEHHBIE XapAKTEPUCTUKHU U UX MapaMeTphl.

14.1.4. Tembl KOHTPOJILHBIX PadoT

[TonsiTHe M BUBI CXEMHBIX (QYHKIIUNA SIEKTPOHHBIX cxeM. DopMbI peACcTaBiIeHUS CXEMHBIX (PYHK-
uuii. YacToTHBIE U BpEMEHHBIE XapAKTEPUCTUKU U UX IapaMeTphI.

Knaccudukarus 37€KTpOHHBIX CXEM M0 MaTeMAaTUYECKOMY OIMUCAHUIO. TOMOIOTHYeCKUe MOICIN
AIIEKTPOHHBIX CXEM: CXEMbI 3aMEIIEHUS AIIEKTPOHHBIX LEMNeH, MOIICHbIe rpadbl, TOMOIOTHYECKHUE MaT-
pULIbl 1 ypaBHEHUS. MareMaruuyecKhe MO KOMIIOHEHTOB 3JIEKTPOHHBIX cxeM. llonHble ypaBHEHUs
AIIEKTPOHHBIX CXEM U UX mpeoOpaszoBanus. [lonstue u Buabl KoopauHaTHOTO Oazuca. Metozs! Gpopmupo-
BaHUS Y3JIOBBIX U KOHTYPHBIX YPaBHEHUMN: METOJl SKBUBAJICHTHBIX CXEM B MAaTpu4HOU (popme, 0600mIeH-
HBI MAaTPUYHBIA METOJ.

Ornpenenenne CXeMHBIX (YHKIUNA MO MAaTPUYHO-BEKTOPHBIM IMapa-MeTpaM SJICKTPOHHBIX CXEM.
Omnpenenenre cxeMHBIX (GYHKIIHIA SJIEKTPOHHBIX CXEM METOJIOM CHUTHATBHBIX IPadoB.

Knaccudukarus 37€KTpOHHBIX CXEM M0 MaTeMAaTUYECKOMY OIMUCAHUIO. TOMOIOTHYeCKUe MOICIH
AIIEKTPOHHBIX CXEM: CXEMbI 3aMEIIEHUS AIEKTPOHHBIX LEMNeH, MOIICHbIe rpadbl, TOMOIOTHYECKHUE MaT-
pULIbl 1 ypaBHEHUS. MareMarnuyecKue MO KOMIIOHEHTOB 3JIEKTPOHHBIX cxeM. llonHble ypaBHEHUs
AIIEKTPOHHBIX CXEM U UX mpeoOpaszoBanus. [lonstre u Buabl KoopauHaTHOTO Oazuca. Metozs! Gpopmupo-
BaHUS Y3JIOBBIX U KOHTYPHBIX YPaBHEHHUN: METOJl SKBUBAJICHTHBIX CXEM B MaTpu4HOM (popme, 06001IeH-
HBI MaTPUYHBIA METOJ.

14.1.5. Bonipocsbl Ha co0eceoBaHmne

— Kinaccuduxkanus Tonojaoruyeckux MoJiesneil 3eKTpOHHBIX CXeM HEIIPEPBIBHOTO AEHCTBUS

— Anroput™ (OpMHPOBAHUS MOTFOCHOTO Tpada 3IEKTPOHHON LIENH, BHIOOP CUCTEMBI IJIaBHBIX CE-
YEHHUH U ITIaBHBIX KOHTYPOB

— @OopMHUpPOBaHHE CUCTEMbI KOOPAUHATHBIX YPAaBHEHUH JUI KOOPIMHAT B MATPUYHOU GopmMe B cO-
KpalleHHOM r'MOpHIHOM KOOpAXHATHOM Oa3uce

— [IpaBuna popmMupoBaHus MAaTPUIl METOAOM SKBUBAICHTHBIX CXEM B MAaTPUYHOU (opMe B OIHO-
POAHOM KOOPAMHATHOM Oa3uce

— IlpaBuiia ¢popmupoBaHus MaTpULl 00OOIIEHHBIM MATPUYHBIM METOJOM B OJHOPOJHOM KOOPIIH-
HaTHOM Oasuce

— Ompenienienue BhIpaXEHUH CXeMHBIX (QyHKIHI 1o curHanbHomy U-rpady Ma3oHa

— Omnpeniesienue BhIpaXKEHNUH CXEMHBIX (QYHKIMH 110 00001eHHOMY curdaiabHomy U-rpady

— ©opMUPOBAaHUE YPABHEHUI COCTOSHHUSI JIMHENHBIX 3JIEKTPOHHBIX CXEM

14.1.6. Tembl 10KJI210B

dopmHUpoBaHHUE TOMOJIOTMUECKUX YPAaBHEHUH B MOJIHOM KOOPAMHATHOM Oa3uce.

dopMupoBaHHE TOMOJOTMYECKUX YPAaBHEHHUH B PACIIMPEHHOM KOOPMHATHOM Oa3uce.

KoMmoneHTHbIE ypaBHEHHUSL.

Koopnunaruelie ypaBHenust 1uist BetBer (KB-ypaBHenus).

Koopnunarueie ypasaenust 11t koopaunat (KK-ypaBuenus).

KoopaunaTtHble ypaBHEHHS AJI1 KOOpAWHAT B y3J0B Oasuce. [IpaBuia u nmopanok popMupoBaHus
MaTpUIl IPOBOIUMOCTEN FMEKTPOHHBIX CXEM METOJIOM 3KBHBAJICHTHBIX CXEM B MaTpU4YHOU (opMe.

KoopaunaTHble ypaBHEHHUs JJIs1 KOOPIUHAT B KOHTYpHOM Oaszuce. IIpaBuia u nopsaok ¢popmupo-
BaHUS MaTPUI] COMPOTUBIICHUN AJIEKTPOHHBIX CXEM METO0M 3KBUBAJIEHTHBIX CXEM B MaTpU4HON (opMe.

@DOpMBI ITPEACTABICHUS CXEMHBIX (DYHKIIHH.

[TpaBuina u nopsaok popmupoBanus curHanbHoro U-rpada Ma3oHa npsiMbIM CIIOCOOOM.

Tomonoruueckast popmyia rnepegayl CUrHaJIBLHOTO rpada.

dopmHupoBaHHE MaTeMaTUYECKUX MOJiesiell B 0a3uce MepeMEHHbBIX COCTOSHUSI.

Pacyer yacTOTHBIX XapaKTEPUCTUK METOJIOM IIEPEMEHHBIX COCTOSHUS.

Pacuer nepexonHbIX XapaKTepUCTUK METOJOM MEPEMEHHBIX COCTOSIHUSL.
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14.1.7. Tembl KOHTPOJILHBIX padoT

[TonsiTHE W BUBI CXEMHBIX (DYHKIIUNA JIEKTPOHHBIX cxeM. DopMBbI peACcTaBICHUS CXEMHBIX (PYHK-
uuid. YacTOTHBIE U BPEMEHHBIE XapaKTEPUCTUKU U UX MapaMeTphl.

Knaccudukaruys 37€KTpOHHBIX CXEM M0 MaTeMaTHYECKOMY OIMUCAHUIO. TOMOIOTHYECKUE MOICIH
AIIEKTPOHHBIX CXEM: CXEMbI 3aMEIICHUS AJIEKTPOHHBIX IEMeH, MOMICHBIe rpadbl, TOMOIOTHYECKHUE MaT-
pULIbl U ypaBHEHUS. MareMaTuuyecKue MO KOMIIOHEHTOB 3JIEKTPOHHBIX cxeM. llonHble ypaBHEHUs
AIIEKTPOHHBIX CXeM U WX TpeoOpaszoBaHus. [loHsTHe 1 BUABI KOOpAMHATHOTO Oaszuca. Metozs! Gpopmupo-
BaHUS Y3JIOBBIX U KOHTYPHBIX YpPaBHEHHUMN: METOJl SKBUBAJICHTHBIX CXEM B MaTpu4HOU (popme, 0000IIeH-
HBI MaTPUYHBIA METO/.

Knaccudukaruys 37€KTpOHHBIX CXEM M0 MaTeMaTHYECKOMY OIMUCAHUIO. TOMOIOTHYECKUE MOICIH
AIIEKTPOHHBIX CXEM: CXEMbI 3aMEIICHUS AIEKTPOHHBIX IEMeH, MOIIOCHBIe rpadbl, TOMOIOTHYECKHUE MaT-
pUlIbl U ypaBHEHHUS. MareMaTuuyecKue MOJEINM KOMIIOHEHTOB 3JIEKTPOHHBIX cxeM. llonHble ypaBHEHUs
AIIEKTPOHHBIX CXeM U WX mpeoOpaszoBaHus. [loHsTHe 1 BUABI KOOpAMHATHOTO Oazuca. Metozs! Gpopmupo-
BaHUS y3JIOBBIX U KOHTYPHBIX YPaBHEHHUN: METOJl SKBUBAJICHTHBIX CXEM B MaTpu4HOU (popme, 0600IIeH-
HBI MaTPUYHBIA METO/.

14.1.8. Bonmpochl Ha caMONIOATOTOBKY

[TonHble ypaBHEHHS JIEKTPOHHBIX CXEM U UX NpeoOpa3oBanus. [loHATHE U BUIBI KOOPIMHATHOTO
6a3zuca. Meroapl (hOpMUPOBAHUS Y3JIOBBIX U KOHTYPHBIX YPaBHEHHMNA: METOJ SKBUBAJICHTHBIX CXEM B Mar-
puuHOll popme, 0000LIIEHHBIH MaTpUuHbIi MeTo. [loHSTHE M BUABI CXEMHBIX (YHKIHMM 3JIEKTPOHHBIX
cxeM. PopMbl IIpeACTaBIECHUS CXeMHBIX (yHKUIUH. YacTOTHBIC U BpEMEHHbIE XapaKTEPUCTHKHU U UX Mapa-
MeTpbl. OnpeseneHne CXeMHBIX (YHKIMI MO MaTpUYHO-BEKTOPHBIM IapaMeTpaM 3JEKTPOHHBIX CXEM.
OmnpeneneHue cXeMHBIX (YHKIHUI 3JEKTPOHHBIX CXEM METO/IOM CHUTHAJIBHBIX rpadoB. Maremaruueckoe
ONMCAHUE JIEKTPOHHBIX CXEM B 0a3uce MepeMeHHbIX COCTOSHUS. Peanu3anus MaTeMaTHYeCKUX Mojenei
B 06a3uce NepeMEHHbIX COCTOSHUS.

14.1.9. Temb1 1a00paToOpHBIX padoT
Knaccugukanus 31eKTpOHHBIX CXEM 10 MaTeMaTU4eCKOMY ONMCaHuio. Tonojoruyeckue Mojaenu
AIIEKTPOHHBIX CXEM: CXEMbI 3aMEICHHsI JIEKTPOHHBIX IIETIeH, MOIIOCHBIE Tpadbl, TONOJIOTMYECKUE MaT-
puLBl U ypaBHEHMs. MaTeMaTn4ecKue MOZIEIN KOMIIOHEHTOB JJIEKTPOHHBIX cxeM. IloyHble ypaBHeHus
AIIEKTPOHHBIX CXEeM U UX HpeoOpazoBanus. [loHsTHE M BUIBI KOOpAUHATHOTO Oa3uca. MeTonsl popMupo-
BaHMs y3JIOBBIX U KOHTYPHBIX YPAaBHEHMI: METOJl SKBUBAJEHTHBIX CXEM B MaTpU4HON (opme, 0000IIeH-
HbI MaTPUYHBIA METO/.

14.1.10. TembI caMOCTOATEILHBIX PA0OT

— Kunaccudukanus 1eKTpOHHBIX CXEM [0 MaTeMaTUYeCKOMY OMHCAHMIO. TOMOJIOrHYecKHe MO-
JIeNTU 3JIEKTPOHHBIX CXEM: CXEMbI 3aMELIECHHs IEKTPOHHBIX LEMNe, MOMOCHbIe Ipadbl, TONOIOTHYECKUE
MaTpuIbl U ypaBHEeHUs. MaTeMaTHueckie MOAET KOMIIOHEHTOB JIEKTPOHHBIX cxeM. [lonHble ypaBHEHUs
AIIEKTPOHHBIX CXEM U UX HpeoOpazoBanus. [loHsTHE W BUIBI KOOpAUHATHOTO O6a3uca. MeTonsl popMupo-
BaHUS Y3JIOBBIX M KOHTYPHBIX YpaBHEHHUII: METOJl SKBUBAJICHTHBIX CXE€M B MaTpuuyHOU (opme, 00001IeH-
HBI MaTPpUYHBIA METO/.

— TlonsTHe W BUABI CXeMHBIX (YHKIIUH 3JIEKTPOHHBIX cxeM. DOpMBI MPECTaBICHUS CXEMHBIX
¢GyHKIMi. YacTOTHBIE ¥ BPEMEHHbBIE XapaKTEPUCTUKHU U UX apaMETPBHl.

—  Knaccudukanus >MeKTPOHHBIX CXEM 0 MaTeMaTHYECKOMY ONMUCaHHI0. Tormojornueckue Mo-
JIeNIN 3JIEKTPOHHBIX CXEM: CXEMbI 3aMELEHHs MIEKTPOHHBIX LIEMNeH, MOMOCHbIe Ipadbl, TONOIOTUYECKUE
MaTpHIbl ¥ ypaBHEHHs. MaTremMaTnueckre MOJeu KOMIIOHEHTOB JIEKTPOHHBIX cxeM. [lonHble ypaBHEHHS
AJIEKTPOHHBIX CXEM U UX HpeoOpa3oBanus. [loHsTHE M BUIBI KOOpAUHATHOTO 6a3uca. Metonsl popMupo-
BaHMS y3JIOBBIX U KOHTYPHBIX YPAaBHEHHIA: METOJl SKBUBAJCHTHBIX CXEM B MaTpU4HON (opme, 0000IIeH-
HBI MaTPUYHBIA METO/.

— Omnpenenenne CXeMHBIX (GYHKIUH 1O MaTpUYHO-BEKTOPHBIM Iapa-MeTpaM 3JIEKTPOHHBIX
cxeM. OnpezneneHne CXeMHbIX (PYHKIUI 3JIEKTPOHHBIX CXEM METOJIOM CUTHAJIBHBIX IpadoB.

14.1.11. MeToauvecKue peKoMeHIalUU
I[JISI HOHY‘ICHI/ISI YCTKHUX HpCI[CTaBJIeHI/Iﬁ (0] CyH_[HOCTI/I nu OCOGGHHOCTHX MOI[GJII/IpOBaHI/ISI BHGKTpOH-
HBIX CXEM HEOOXOIMMO YCBOWTH MOHSITHE MaTeMAaTHUYECKOH MOJIEIN M OCHOBHBIC TPEOOBAHUS, MIPEIbSB -
JIIEMBIC K MOICIIAM. Ba)KHO 3HAThb CH€LII/I(1)I/IKy 3TaIll0OB MAaTECMATUYCCKOI'O MOI[GJII/IpOBaHI/IH, OCHOBHBIC MC€C-
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TOJIBI peanu3alui Mojiele 1 uX Bo3MOXKHOCTH. C IeTbI0 CUCTEMaTHU3HPOBAHHOTO MMPUMEHEHHSI METOJIO -
JIOTUU MAaTEMaTHYECKOTO MOJICINPOBAHUS HEOOXOIMMO 3HAaTh U YMETh HCIOJIB30BaTh KIACCU(PHUKALIUIO Ma-
TEMaTU4eCKUX Mojeneil. s ysICHeHUs NMPaKTUYECKOH 3HAaYMMOCTH MaTeMaTHUECKOro MOJICIUPOBAHHUS
TaKKe CJIEIyeT 3HaTh OCHOBHBIC BUJIBI 33/1a4, PELIAEMbIX IIPH MPOCKTUPOBAHNUH TEXHHUECKIX OOBEKTOB H
KJIacCU(UKAIMIO UX TTapaMeTPOB.

Heobxoanmo 3HaTh, 9TO y4eT KJIacCH(UKAIUHU JIEKTPOHHBIX CXEM 110 MAaTeMaTHYECKOMY OIHCa-
HUIO o0ecrieynBaeT NoBbIeHNe 3(p(PEeKTUBHOCTH MaTeMaTUYECKOro MosenupoBanus. TeopeTnueckoii Oa-
3011 (hOPMUPOBAHUS MAaTEMaTHIECKUX MOJIENIEH IEKTPOHHBIX CXEM SBIISIFOTCS TPAaBHiIa MOCTPOCHHUS TOTIO-
JIOTHYECKUX MOJeNell, MoJeneil 3MeKTpOHHBIX KOMIIOHEHTOB M NMPHEMbl 00BEIUHEHUS YKa3aHHBIX MOJIE-
neit B Moaenu pyHaknroHansHbie. Oco00e BHUMaHKE CIIEyeT 00paTuTh Ha MaTpUIHbIC (DOPMBI TPEACTaB-
JICHHs MaTeMaTH4ecKuX Mojeiei. BaxkHO TBepro OBNAZETh pallMOHAIBHBIMH METOAaMHU (OPMHUPOBAHUS
MaTeMaTHYEeCKUX MOJIETIeH: METOZOM SKBHBAICHTHBIX CXEM M 000OIIEHHBIM MaTpUYHBIM METOJIOM B Of-
HOPOJIHBIX KOOPAWHATHBIX Oa3ucax.

OmnpeneneHne CXeMHBIX (DYHKIUH SBISIETCS OCHOBHBIM JTallOM TEOPETHYECKOTO HCCIICIOBAHHS
JMHEHWHBIX AJIEKTPOHHBIX cxeM. [103ToMy HE0OXOIMMO 3HATh BHJBI CXeMHBIX (DYHKIMHA U B 3aBUCHUMOCTHU
OT TIOCTaBJICHHOHM 3aJaudl yMeTh BBIOMpaTh HamOojee NMpUromHsle GOpMbI MX mpenacTaBieHus. Kpaiine
B)XHO BJIAJETh MPAaBUIIaAMU MEPEX0Jia OT CXEMHBIX (DYHKIMH K YaCTOTHBIM U BPEMEHHBIM XapaKTEPUCTH -
kam. He MeHee Ba)XHO 3HATH CBSI3b MEXK/y YACTOTHBIMHU U BPEMEHHBIMH XapaKTEPUCTUKAMH.

OmnepatopHble METO/IBI ABISAIOTCS HanOoee A3PPEKTUBHBIMU METOJIAMH aHAU3a JTUHEWHBIX JJIEK-
TPOHHBIX cXeM. HecMoTpsi Ha NMpUHIMNHMATBHBIE OTPAaHUYCHHS ONEPATOPHBIE METOIBI MPUMEHHMBI JUIS
UCCIICIOBAHUS 3HAYUTEIBHOTO KOMMYECTBA KIJIACCOB AJIEKTPOHHBIX CXEM Pa3IM4YHOTrO (yHKIHMOHAIHHOTO
Ha3Ha4YeHHs. VIMEHHO 1M03TOMY HEOOXOIMMO TBEPO OBJIAAETh ANMAPATOM ANTeOPAaNdeCKUX M TOIOJIOTH-
YEeCKHX ONEpaTopHBIX MeTOMO0B. [IpMMEHUTENBHO K anreOpandecKuM METoJaM aHaji3a PeKOMEHAYeTCs
NpUOOpECTH HaBBIKM MPUMEHEHHUS (POPMYJI CBSA3M CXEMHBIX (DYHKIMIT ¢ MAaTPHYHO-BEKTOPHBIMU TTapaMeT-
pamu anreOpandeckux mozesnen. Jis MeTona cUrHaubHBIX rpadoB cienyeT yMeTb (POpMHpPOBATH rpadbl
HETIOCPE/ICTBEHHO 10 CXeMaM M MPUMEHSATh TONOJIOTHYECKHe (HOPMYJIbI ONPEETICHNS BEIPAKCHUN CXEM-
HBIX (DYHKITHA.

Kpaiine Ba)XHO OBIIAJIETh KJIACCHUYECKUM METOJIOM aHajinu3a 3JIEKTPOHHBIX CXEM BO BPEMEHHOMN 00-
JacTH, MOCKOJIBKY 3TOT METOJ SIBIISIETCSI HanboJiee YHUBEPCATBHBIM U TIO3BOJISIET MPOBOIUTH MUCCIIEIOBA -
HUS KaK JIMHEHHBIX, TaK ¥ HEJIMHEHHBIX, B TOM YHCIIE TUCKPETHBIX, 3JEKTPOHHBIX cxeM. Heobxommmo
YMETh pacIpenesiTh (a3oBble NEpeMEHHbIE MOACIHPYEMBIX OOBEKTOB Ha BXO/IHBIC, BEIXOAHBIC IEPEMEH -
HbIE ¥ TIEPEMEHHBIC COCTOSIHUS, a TAaK)KEe BBIABIATH TOMOJIOTHYECKH 3aBUCHMBIC AHddepeHranbHbe
nepemeHHble. i1 3pPEeKTUBHOTO MOJICIMPOBAHMS JIEKTPOHHBIX CXEM BO BPEMEHHOH 00JacTu clieayer
pUOOpPECTH HAaBBIKH (OPMATM30BAHHOTO MOCTPOCHUSI MaTeMaTHYECKUX Mofelel B 6a3nce mepeMeHHBIX
COCTOSIHUSI B MAaTpU4HOM (opme. Peanuzaus MaTeMaTHyecKuX Mojesei B 6a3uce MepeMeHHBIX COCTOs -
HHUS TpeOyeT HaBBHIKOB NMPUMEHEHHS aHAIUTHYECKHX M YHCICHHBIX METO/I0B MHTETPUPOBAHUS CHCTEM
OOBIKHOBEHHBIX AU (PepeHInanbHbIX YPaBHEHUH.

14.2. TpeOoBaHMS K OLIEHOYHBIM MATEepHAJIaM /JIsl JIUI C OTPAHNYEHHBIMH BO3MOKHOCTSIMH
310POBbSI 1 HHBAJIH/I0B
st mui ¢ orpaHUYEHHBIMU BO3MOXKHOCTSIMU 3/I0POBbSI M1 MHBAJIHMJIOB MPEAYCMOTPEHBI JOTOIHU -
TEJIbHBIC OLICHOYHBIE MaTepUaJIbl, IEPEYCHb KOTOPBIX yKa3aH B Tabmule 14.
Tabmuua 14 — JlomoMHUTENBHBIE MaTepHallbl OIICHUBAHUS ISl JIUIl C OTPAHUYCHHBIMH BO3MOXKHOCTSIMU
3JI0pPOBbsI 1 HHBJIHJIOB

Kareropuu Bubl TONOTHUTEIBHBIX OIICHOYHBIX ®opMbI KOHTPOJISL M OLICHKH
oOyyaronuxcs MaTepuaioB pe3ynbTaToB 00y4eHHUs

TGCTBI, IIUCHbMCHHBIC CAMOCTOATCIBbHBIC

C napyumeHusMu
paloThl, BOIIPOCHI K 3a4eTy,

HpeI/IMyI_I_[eCTBeHHO INMCbMCHHAasA

ciryxa IIpOBEpKa
yx KOHTPOJIbHBIE PA0OTHI DOBEp
C mapymenusmu | CobeceoBanme 1Mo BOIIpocaMm K 3a4ueTy, | [IpenmyinecTBeHHO yCTHas TPOBEpKa
3peHus OMpoC MO0 TEPMUHAM (MHIUBUYaTbHO)
C HapyleHUusIMHU Pemenue qucTaHIMOHHBIX TECTOB, [IpeuMy11eCTBEHHO AUCTAHIIUOHHBIMU
OIOPHO- KOHTPOJIbHbIE Pa0OTHI, MUCbMEHHBIE METOIaMHU
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ABUI'aTCIIBHOT'O CaMOCTOATCIIbHBIC pa6OTBI, BOITPOCHI K
arriapara 3a4CTy
C OIrpaHUYCHUSAMMU I10 TCCTI)I, INHUCBbMCHHBIC CaAMOCTOATCIIBHBIC HpeI/IMYH_IeCTBeHHO IIPOBEPKaA
O6H.[€M€I[I/II_[I/IHCKI/IM pa6OTBI, BOIIPOCHI K 3a4€TYy, METOAAMHU UCXOAA N3 COCTOAHUA
IIOKa3aHUAM KOHTPOJIbHBIC pa6OTBI, YCTHBIC OTBEThI o6yqafomeroc;1 Ha MOMCEHT IIPOBEPKU

14.3. MeTtonnyecKkue peKOMeHIAIMH MO OLIEHOYHBIM MaTepHaIaM JUIsl JUI ¢ OTPAHHYEeHHBIMHU
BO3MOKHOCTSIMU 3/10POBbSI 1 HHBAJIN/I0B

Jns muIp ¢ orpaHMYCHHBIMH BO3MOXKHOCTSIMH 37I0POBbSI U MHBAIMIOB IPEIyCMAaTPUBACTCS J0-
cTymnHas (hopMma Mpea0CTaBICHUS 3aJaHUH OIEHOYHBIX CPEJICTB, @ IMEHHO:

— B TIEYaTHOH (hopme;

- B IIeyaTHO! (hopMe ¢ YBEIMUYEHHBIM IPUPTOM;

- B (hopMe AIIEKTPOHHOTO IOKYMEHTA;

- METOJ/IOM YTE€HUS ACCHCTEHTOM 3a/IaHUs BCITYX;

- NPEOCTaBJICHUE 3a/IaHUs C UCTIOIb30BAaHUEM CYpPJIOTIEPEBO/IA.

Jlunam ¢ OrpaHWYEeHHBIMH BO3MOXXHOCTSIMU 3/I0POBbSI M MHBAIHMIAM YBEIMYUBACTCS BpeMs Ha
HOATOTOBKY OTBETOB Ha KOHTPOJIBHBIE BOMPOCHL. [l TakuX 0OyJarommxcs MpeayCcMaTpUBAETCsl TOCTYTI-
Has popmMa MpeoCTaBICHHS OTBETOB Ha 3a/1aHUs, & UIMEHHO:

- NMMCbMEHHO Ha Oymare;

— HabOp OTBETOB Ha KOMITBIOTEPE;

- Ha0Op OTBETOB C MCIIOJIB30BAHMUEM YCIIYT aCCUCTEHTA;

- IPE/ICTaBICHAE OTBETOB YCTHO.

[Ipouienypa oneHUBaHUS PE3YNIBTATOB OOYYEHUS JIMII C OTPAHUYEHHBIMUA BO3MOYKHOCTSIMH 3/10PO-
Bbsl M1 MHBAIMJIOB IO JHCUHUIUIMHE TPeIyCMaTpUBAET MpeaocTaBiIeHne nHpopmManun B Gopmax, aaarnTH-
POBaHHBIX K OTPAaHHYCHUSAM HX 3[J0POBBS U BOCHPUATHS HH()OPMALIIH:

JL1s1 i1 ¢ HApYIIEeHUSIMM 3PeHust:

— B (hOpMe IITEKTPOHHOTO JIOKYMEHTA;

- B IIeYaTHOW (hopMe YBETUYECHHBIM HIPHUPTOM.

JI1s1 M1 ¢ HApYIIEHUSIMH CJIyXa:

— B (hOpME IIIEKTPOHHOTO IOKYMEHTA;

- B ITe"YaTHOU hopme.

JI1s1 1M1 ¢ HAPYIIEHUSIMHM ONIOPHO-ABUTaTeJILHOI0 annapara:

- B (hopMe INIEKTPOHHOT'O IOKYMEHTA;

- B reyaTHou (opme.

[Tpy HEOOXOMUMOCTH /ISt JIUT] C OTPAaHMYCHHBIMHA BO3MOXXHOCTSIMH 3/I0OPOBbS 1 MHBAJTUIOB TIPOIIE-
Jypa OLICHUBAHUsI Pe3yIbTaTOB 00yUEeHHsI MOXKET MPOBOAUTHLCS B HECKOIBKO ITAIOB.
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