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PABOYA ITPOTPAMMA JTUCHUATUIMHBI
Mertoabl aHa/IM3a K pacyera JIEKTPOHHBIX CXeM

VYpoBeHb 00pa3oBaHus: BbIcIee 00pa3oBaHue - fakajgaBpuaT

Hampasnenue noaroroBku / cneruaibHOCTh: 11.03.04 J1eKTPOHMKA U HAHOYJIEKTPOHHKA
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@axynpreT: PIT, PakyabTeT JIEKTPOHHON TEXHUKH
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Y4eOus1ii man Habopa 2015 rona
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Ne Bunpl yueOHO# nesTebHOCTH 6 cemecTtp Bcero Ennaunner
1 Jlexnn 28 28 JacoB
2 IIpaxTryeckue 3aHATUA 18 18 4acoB
3 JlaGopaTopHbIie pabOThI 16 16 JacoB
4 Bcero aynuTopHbIX 3aHATUI 62 62 4acoB
5 CamocTosiTenbHas paboTa 46 46 4acoB
6 Bcero (0e3 sx3amena) 108 108 4acoB
7 [ToaroroBka u ciaya sK3amMeHa 36 36 4acoB
8 OO0m1as Tpy10eMKOCTh 144 144 4acoB
4.0 4.0 3.E.

Dx3aMmeH: 6 cemecTp

Tomck 2018
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PilCC.\l()TpCH&l 151 ()ﬂ()(’)pCHLl Ha 3aCCJaHuM Kil(t)ﬁ;[pbl
nporokot Ne 50  oT « 26 » 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 omobpeHa Ha 3acemanuu kKadenpsl [IpdD «  » 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:

JlotieHT Kadeapbl TPOMBIILICHHON
anexkTponuku (I1p3) . O. ITaxmypun

[Ipodeccop xadeapb TPOMBIIILIIECH-
HoM snekTporukH (I1p2) B. 1. CemenoB
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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
—  TIpHOOpeTEeHHUE CTYACHTAMHM
— 3HaHWW OOMNIMX TOJOKEHUH MAaTeMaTHYeCKOTr0 MOJICIIMPOBAHUS, TIPABHI (POPMUPOBAHUS OIIe-
PATOPHBIX MaTeMaTHYECKUX MOJICJICH AJIEKTPOHHBIX CXEM, METOJIOB aHAJIM3a U pacueTa ICKTPOHHBIX II¢-
TIeii, OCHOBaHHBIX Ha aJIreOpanyecKuX U TOMOJIOTUICCKUX MOICTISX;
— yMCHHU W HABBIKOB HCITOJL30BAHUS KOMITBIOTEPHBIX TEXHOJIOTHH MATEMATHUYCCKUX W WHXKE-
HEPHBIX BBIYHUCIICHUH JIJISl aHAJIM3a, pacueTa U ONTUMU3AIMH JICKTPOHHBIX ETICH.

2. Mecto mucuunimebl B ctpykrype OIIOII

Huctunuaa «MeTtoasl aHanu3a U pacdera 3eKTpoHHbIX cxem» (b1.B.O/1.9) otHOCHTCS K OI0KY
1 (BapuaTuBHAs 4acTh).

[IpenmecTBYIOMKUMI TUCIUTUIMHAME, (OPMUPYIOIIMMHU HadalIbHbIC 3HAHUS, SBISIFOTCS: AHAJIOTO-
Basl dJIeKTpoHUKa, MaTtemaruka, CxemoTexHuKka, TBepaoTenbHas AIEKTpOHUKA, TeopeTuueckue OCHOBBI
AIIEKTPOTEXHUKH, TeopHsi aBTOMAaTHIECKOTO YIPABICHHS.

[Tocnenyromumu TUCHUILTIMHAMU SBISIFOTCS: OCHOBBI IpeoOpa3oBaTeIbHOM TEXHUKH, DHEPIreTH-
YecKasi AJIeKTPOHHUKA.

3. TpeOoBaHus K pe3yJbTaTaM OCBOCHHS THCHUIINHBI

[Tpouecc n3yueHus: AMCUUILIMHBI HapaBjieH Ha (JOPMUPOBAHUE CIEAYIOIUX KOMIIETEHIU:

— OIIK-3 crnocoOHOCTBIO pellaTh 3aJlaud aHaliM3a U pacdyeTa XapaKTepUCTHK 3JIEKTPHYECKUX
LeTei;

— IIK-1 crocoOHOCTBIO CTPOUTH MpocTelne (pu3nueckue U MaTeMaTHuYeCKHe MOJIEIH MpHOo-
POB, CXEM, YCTPOWCTB M YCTAHOBOK 3JEKTPOHUKH M HAHOAJIEKTPOHMKH PA3JIMYHOTO (PYHKIHMOHAIHHOTO
Ha3Ha4YeHHs, a TaKKe MCMOJIb30BaTh CTaH/IaPTHBIE MPOTrPAMMHbBIE CPEACTBA UX KOMITbIOTEPHOTO MOJIENIHU -
pOBaHUs;

— IIK-5 roroBHOCTBIO BBIMOJHATH PACYET U MPOEKTUPOBAHUE AIIEKTPOHHBIX MPUOOPOB, CXEM H
YCTPONCTB pa3iIMYHOIO (PyHKIIMOHAIBLHOIO HAa3HAYEHUs B COOTBETCTBUM C TEXHUYECKUM 33JaHUEM C UC-
II0JIb30BAaHUEM CPEACTB aBTOMATH3ALMHU IPOEKTUPOBAHUS;

B pesynbrate nzyueHust JUCHUIUIMHBI 00yJaroIUICs TODKEH:

— 3HATh OCHOBHBIE MOJEIU KOMIIOHEHTOB 3JIEKTPOHHBIX CXEM Pa3IMYHOr0 (HYHKIMOHAIHLHOTO
Ha3HAYeHHUs, BKIII0YAsl yCTPOMCTBA U CUCTEMBI IIPOMBILIUIEHHON JIEKTPOHUKH; OCHOBHBIE 3aKOHBI U METO-
JIbl QHAJIM3a 3JIEKTPOHHBIX CXEM.

— YMeThb IPUMEHATh METO/bl MaTeMaTU4eCKOro aHajau3a U MOAEIMPOBAHUS, TEOPETUUECKOTO U
HKCIIEPUMEHTAIIBHOTO MCCIIEJOBAaHMS; OCYILECTBIATh cOOp M aHAJIM3 MCXOIHBIX JaHHBIX AJIS pacdyera U
NPOEKTHPOBAHUS JEKTPOHHBIX CXEM U YCTPOMCTB PazIMyHOrO (PYHKIIMOHAIBHOTO Ha3HAYECHUS; CTPOUTH
du3nyeckre U MaTeMaTu4eckue MOAEIN IPUOOPOB M YCTPOMCTB IEKTPOHUKH U HAHO3JIEKTPOHUKHU pa3-
JUYHOTO (PYHKIMOHAJIBHOTO HA3HAYEHUS, a TaK)KE UCIIOJIb30BaTh CTaHIAPTHBIC MPOTPaAMMHBIE CPENICTBA
KOMIIBIOTEPHOI'O MOJICJIPOBAHMSL.

— BJaJeTh METOJaMH CXEMOTEXHHUYECKOIO INPOECKTHPOBAHMSI 3JIEKTPOHHBIX YCTPOMICTB € HC-
H0JIb30BAaHUEM CPEJICTB aBTOMAaTU3MPOBAHHOIO IMPOEKTUPOBAHUS; METOJUKAMH KCIEPUMEHTAIbHBIX UC-
CJIeZIOBaHMI MPUOOPOB M YCTPOMCTB IEKTPOHUKH M HAHOZJICKTPOHUKU PA3NUYHOTO (PYHKIHUOHATHHOTO
Ha3HAYCHHUS.

4. O0beM QUCHUILIMHBI U BUABI Y4eOHOI padoThl
OO0m1ast TpyI0€MKOCTh AUCIUIUTMHBI cOCTaBIsieT 4.0 3aU€THBIX €IMHUIIBI U TIPEJICTaBICHA B TA0JIN -
ne 4.1.
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Tabmuma 4.1 — TpyA0eMKOCTh TUCITUILTAHBI

Buabl yueOHOI gesTelbHOCTH Bcero gacos CemecTpsl
6 cemecTp
AynuTopHbI€ 3aHATHUSA (BCETO) 62 62
Jlexknuu 28 28
[IpakTuyeckue 3aHATUS 18 18
JlaboparopHbie pabOTHI 16 16
CamocTtosiTenbHas paboTa (Bcero) 46 46
[TonroroBka Kk KOHTPOJILHBIM paboTam 12 12
BrimonHaenne KypcoBoro npoekra / KypcoBoi paboTh 22 22
OdopmiieHre 0TYETOB 10 JTabOpPaTOpHBIM paboTam 6 6
[ToxaroroBka k maboparopHbeIM paboTam 6 6
Bcero (0e3 ax3aMeHa) 108 108
TToaroroBka u caada dK3aMeHa 36 36
OO6m1ast Tpy1I0€MKOCTb, 4 144 144
3aueTHble EquHuIb 4.0 4.0

5. Coaep:xanne TUCUMILIIHHBI

5.1. Pa3aennl AMCHUILIAHBI M BHALI 3AaHATHHA
Paznensl TUCHUIUTAHEI ¥ BUABI 3aHATHN IPUBEACHBI B Ta0mmiie S.1.
Tabmua 5.1 — Pasgens! fUCHUILIMHEL U BUABI 3aHSITHI

Bcero
Mpax. | JTa6. Can, | TACOB dopmupyeMbl
HasBanwusi pa3nenoB IuCHUTLITUHBI Jlex., u (Ge3 e
3aH., 4 | pab.,u | pab., q
9K3aMe | KOMIETEHIIUU
Ha)
6 cemecTp
1 Obmre moIoKeHUsI aHallu3a, pacyeTa u 4 0 0 0 4 IK-1
ONTUMH3ALINH 3JIEKTPOHHBIX CXEM.
2 MaremaTtuyeckoe OMMCaHue EKTPOH- 10 6 0 10 26 |OIIK-3, IIK-1,
HBIX CXEM. [1K-5
3 CxemHbIe QYHKIIMH U UX aHAJIH3. 4 2 0 4 10 |OIIK-3, IIK-1,
[K-5
4 AHanu3 3NEKTPOHHBIX CXEM OIepaTop- 4 10 16 10 40 |OIIK-3, [IK-1,
HBIMU METO/IAMH. [K-5
5 AHanus 3JEKTPOHHBIX CXEM BO BPEMEH- 6 0 0 0 6 OIIK-3, ITK-1,
HOM 0651acTH. IK-5
6 KypcoBoii mpoexT 0 0 0 22 22 | OIIK-3, IIK-1,
[K-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 pa3ienaoB TUCIUILIKH (TI0 JICKITHSIM)

Copneprxanue pas3znenoB qucuumuinHel (mo | Tpynoemkocts, | @opmupyemblie
HazBanus pa3znenos Aep pas AHCH ( 24 ’ PMHPY
JEKIHSIM) q KOMITETEHIIUU
6 cemecTp
1 O6mue nonoxkeHus: | 3a1a4u MPOSKTUPOBAHUS SIEKTPOHHBIX 4 [K-1
aHaJM3a, pacyeTa u cxeM. OO11re BOIpoCchl MaTeMaTH4eCKOro
ONTHMHU3ALNH mozenupoBanus. Kiaccuduxanus marema-
ANIEKTPOHHBIX CXEM. TUYECKUX MOjIeJIell. DTarbl MaTeMaTu4ecKo-
ro MOJEJINPOBaHUA. MeTonbl peanu3anuu
MaTeMaTHYECKUX MOJEIEH.
Hroro
2 MaremaTudeckoe Knaccudukarys 371eKTpOHHBIX CXEM 110 Ma- 10 OIIK-3, T1K-1,
OIMCaHue TEMaTUYECKOMY ONMCcaHuio. Torosoruye- I1K-5
JJIEKTPOHHBIX CXEM. CKHE MOJIEJIA MIEKTPOHHBIX CXEM: CXEMBI 3a-
MEIIEHUS IEKTPOHHBIX LIETIEH, MTOIIOCHbBIE
rpadsbl, TONOJIOIMYECKUE MAaTPULIBI U ypaB-
HeHus. MaremaTtnyeckrue MoJesIi KOMIIOHEH-
TOB 2JIEKTPOHHBIX cXeM. [loyHble ypaBHEHUs
AJIEKTPOHHBIX CXEM U MX IPE0Opa30BaHusl.
[ToHsiTHE 1 BUABI KOOpPIMHATHOTO Oa3uca.
Mertonbl (hOpMHPOBaHUS Y3TIOBBIX U KOHTYp-
HBIX YPaBHEHUI: METOJ YKBUBAJICHTHBIX
CXeM B MaTpU4HOI (hopme, 0000IIEHHBIN
MaTpUYHBINA METO.
Htoro 10
3 Cxemuble ¢pyHkuuu u | [ToHsITHE ¥ BUJBI CXeMHBIX (DYHKIUI 2J1€K- OIIK-3, [IK-1,
UX aHaJIN3. TPOHHBIX cXeM. POPMBI IPEACTABICHUS I1K-5
CXeMHBIX (PyHKIUH. YacTOTHBIE U BPEMEH-
HbIE€ XapaKTePUCTUKH U UX MapaMeTphl.
Hroro
4 Ananuz Ornpenenenne cXeMHBIX (DYHKIIUN 11O MaT- OIIK-3, T1K-1,
JIEKTPOHHBIX CXEM PHAYHO-BEKTOPHBIM IIapamMeTpaM dIEKTPOH- I1K-5
OIIepaTOPHBIMU HBIX cxeM. OrnpeneneHre cCXeMHbIX (QyHKINN
METOAAMH. AJIEKTPOHHBIX CXEM METO0M CUTHAJIbHBIX
rpados.
Hroro 4
5 AHanmmu3 MaremaTn4eckoe OIMCaHUe IEKTPOHHBIX OIIK-3, TIK-1,
AJIEKTPOHHBIX CXEM BO |CXeM B 0asnce MepeMeHHbIX cocTosiHUS. Pea- I1K-5
BpPEMEHHOH 00NacTu. | IM3alus MaTeMaTH4ecKuX Mojesei B 6as3uce
MEPEMEHHBIX COCTOSHUSI.
Hroro 6
Hroro 3a cemectp 28

5.3. Pa3nenbl JMCUMILNIMHBI M MEXKIMCUMILUIMHAPHBIE CBSA3H ¢ 00ecneYyuBAKIIMMH (NPeAbl Ty IIIUMHU)
U o0ecnieyBaeMbIMH (MOCJIETYIONIUMH) TUCHTUTIHHAMU

Paznensl quCHUIUIMHBL M MEXIUCHUIUIMHAPHBIE CBSI3U C 00ECTEUMBAIOIIMMHU (MIPEABIAYIIUMHU) U
obecrnieunBaeMbIMHU (TTOCIIETYIONTUMHI ) AUCITUTUTMHAMHE TIPEJICTAaBICHBI B TabuIE 5.3.
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Tabmuua 5.3 — Pa3nenbl IUCIUTUTHHBI B MeXANCIUILTMHAPHBIC CBSI3U

HanmeHnoBaHue OJUCIUILINH

Ne pasaciion IIaHHOfI JAUCHUIUINHEBI, JJIS1 KOTOPBIX HCO6XOIII/IMO
HU3Yy4YCHUC O6€CH€‘II/IB8.IOH_II/IX H 00ecIieunBaeMbIX JUCHUITIINH

1 2 3 4 5 6
[IpenmecTByromme TUCHUILIMHBI
1 AHanoroBas 3JIEKTPOHHUKA + + + +
2 Maremaruka + + +
3 CxeMOTexHHKa + +
4 TeepaoTenbHas HIEKTPOHUKA + +
5 TeopeTnyeckne OCHOBBI JIEKTPOTEX- N 4 N
HUKHU
6 Teopust aBTOMAaTHUECKOT0 YIIPABIECHUS + +
[Tocnenyromue TUCHUIIMHBL

1 OcHOBBI TpeoOpa3oBaTENbHON TEXHU- . . . . n
KU
2 DHepreTuyecKkas JIeKTPOHUKA + + + + +

5.4. CooTBeTCcTBHE KOMIIETeHINI, (POpMUPYeMBbIX IPH U3YYEeHUHU AUCUMILIMHBI, M BU/10B 3aHATHI
CooTBeTcTBHE KOMIETEHLUH, (OPMUPYEMBIX MpPU HM3YYEHUHM IUCLUIUIMHBI, M BHJOB 3aHATHH

npeCcTaBIeHo B Tabmmie 5.4.

Tabmuna 5.4 — CooTBETCTBHE KOMIETEHIIMH, (DOPMUPYEMBIX NIPU U3YUYE€HUH AUCLUIUIMHBI, U BUJOB 3aHs -

TUN

Kommeren Buer

3aHATUU

g Jlek. IIpax. 3aH.

JIab. pab.

Cam. pa6.

DOopMBI KOHTPOJIA

OIIK-3 + +

+

+

KonTpomasHas pabota, Jk3a-
MmeH, KoHCIeKT caMomnoro-
TOBKH, 3alIiTa OTYeTa,
IIpoBepka KOHTPOJIBHBIX pa-
60T, CobecenoBanune, OTueT
o maboparopHoii padote,
Onpoc Ha 3aHATHUSAX, 3alllK-
Ta KypCOBBIX MPOEKTOB /
KypCOBBIX paboT, BeicTyn-
JieHue (JOKJIaj) Ha 3aHATHH,
Tect

[IK-1 + +

KontponpHas pabora, Jk3a-
MeH, KoHcniekT camororo-
TOBKH, 3aIlUTa OTUYCTA,
[IpoBepka KOHTPOJIBHBIX pa-
oot, CobecenoBanne, OTueT
110 J1abopaTtopHoi padoTe,
Ormpoc Ha 3aHATHUSAX, 3allu-
Ta KypCOBBIX MPOCKTOB /
KypCOBBIX paboT, BricTym-
JeHue (JI0KIIaa) Ha 3aHATHH,
Tect

CornacoBaHa Ha noptane Ne 46274




ITK-5 +

KonTpomasHas pabora, Jk3a-
MeH, KoHCIeKT caMomnoro-
TOBKH, 3alIiTa OTYeTa,
IIpoBepka KOHTPOJIBHBIX pa-
60T, CobecenoBanune, OTueT
o maboparopHoii padoTe,
Onpoc Ha 3aHATHUSAX, 3alllK-
Ta KypCOBBIX MPOEKTOB /
KypCOBBIX padoT, BeicTyn-
JieHue (JOKJIaj) Ha 3aHATHH,
Tect

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

HaumeHnoBanue nabopaTopHbIX paboT npuBeaeHo B Tabmauie 7.1.

7. JIaGopaTtopHbie padoThI

Tabmuua 7.1 — HaumeHoBaHue 1a00paTopHBIX padboT

Tpynoemkocts, | Dopmupyembie
HasBanus paznenos HaumeHnoBaHue 1a60paTopHbIX padoT 26 ’ PMHDPY
q KOMIIETEHIIUN
6 cemecTp
4 Ananus @opMUpOBaHUE U peau3alys OlepaTopHO 8 OIIK-3, IIK-1,
JJIEKTPOHHBIX CXEM MaTpPUYHOM MaTeMaTHYECKON MOJIEIH JINHEH- I1K-5
OIIEpaTOPHBIMU HOM 2JIEKTPOHHOM CXEMBI B OZIHOPOIHOM
METOJIaMHU. KOOpAMHATHOM Oa3uce.
dopMUpOBaHUE U peann3aliis OnepaTopHOi 8
MAaTPUYHOM MAaTEMATUYECKON MOJIETN JTUHEN-
HOH 3JIEKTPOHHOM CXEMBbI B COKPAILIEHHOM TH-
OpUIHOM KOOPAMHATHOM Oa3uce.
Uroro 16
Hroro 3a cemectp 16
8. IIpakTHyeckue 3aHATUSA (CEMUHAPDHI)
HaumeHoBaHMe MpakTHUECKUX 3aHATUH (CEMUHApPOB) MpuBeneHo B Tabnue 8.1.
Tabmuma 8.1 — HammeHoBaHue MpaKTHUECKUX 3aHATHHA (CEMUHAPOB)
HanmeHnoBanue npakTHUYeCKUX 3aHATHI TpynoeMkocTtsb, | DopmMupyembie
Haszganwus pasnenos
(cemuHapoB) q KOMIIETCHITUHT
6 cemecTp
2 MaremaTn4eckoe Toronornyeckrne MOJEIN AEKTPOHHBIX CXEM 2 OIIK-3, TIK-1,
OIIMCaHHUE HEIPEPBIBHOIO JEHCTBHUA. ITK-5
KTPOHHBIX CXEM.
HICKTPO exe dopmupoBaHKE MOIOCHOTO Tpada 3JIEKTPOH- 4
HO 11eMH, BBIOOP CHCTEMBI TJIaBHBIX CEYeHUN
U TJIaBHBIX KOHTYPOB.
Hroro
3 Cxemuble GyHKIMHA 1 | DOPMUPOBAHKE CHCTEMBI KOOPAMHATHBIX OIIK-3, TIK-1,
UX aHaJu3. YpPaBHEHUU JUIsl KOOPIAUHAT B MATPUYHOMN ITK-5
(dhopmMe B COKpaIIeHHOM THOPUIHOM KOOPIH-
HaTHOM Oazwuce.
Hroro
4 Ananus Omnpenenenne BIPAKECHUH CXEMHBIX (YHK- OIIK-3, [IK-1,
7
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QJICKTPOHHBIX CXEM

19507 MCTOAOM 3KBHMBAJICHTHBIX CXEM B MaT-

ITK-5

OIEPATOPHBIMU pu4aHOI Qopme.
MCETORaMH. Ompenenenre BBIpAXKCHUH CXEMHBIX (DYHK- 2
Ui 000OIIICHHBIM MATPUYHBIM METOJIOM.
Omnpenenenre BhIPaKEHUI CXEeMHBIX (yHK- 2
i o curnansHomy U-rpady M»a3oHa.
Omnpenenenre BIPaKEHUI CXEMHBIX (DyHK- 4
1ui 1Mo 00o0menHomMy curnaasaomy U-rpa-
by.
Uroro 10
Hroro 3a cemectp 18

9. CamocTrosiTesqibHasi paboTa
Bunbr camocTosTenbHOM paboThI, TPYAOEMKOCTh U (hOPMUPYEMbIE KOMIIETCHIIUY TPEICTABIICHBI B

tabmure 9.1.
Tabmua 9.1 — Buapl caMoCTOSTEIBHON pabOThI, TPYAOEMKOCTh U (DOPMHUPYEMBbIE KOMIIETEHITUN
Bunasl camocrositensHol | TpynoemkocTs, | DopMupyembie
HasBanns paznenos a Py ’ PMHPY @DOopMBI KOHTPOJIA
paboThI q KOMITIETEHI[A
6 cemecTp
2 Maremarudeckoe |IloaroroBka k mabopatop- 6 OIIK-3, I1K-1, |KontpomnpHas pado-
OIHCaHue HBIM paboTam [K-5 ta, OTueT no nado-
OMEKTPOHHBIX CXEM. | 10/ 0 Bk K KOHT POITE- 4 pHaTopHOI/I pabore,
HBIM paboTam posepka
KOHTPOJIbHBIX pador,
Hroro 10 Tect, DKx3ameH
3 CxeMHbIE [ToaroroBka Kk KOHTPOJIb- 4 OIIK-3, I1K-1, |KontponbHas pado-
(GyHKLIMHU U UX HBIM paboTam I1K-5 Ta, IIpoBepka
HaJIH3. KOHTPOJILHBIX T.
aHau3 Wroro 4 OHTPOJT pabor,
Tect, Dx3ameH
4 Ananuz OdopmiteHre 0TYETOB TIO 6 OIIK-3, IIK-1, |3ammra otuera, OT-
JNIEKTPOHHBIX CXeM | 1ab0opaTopHBIM paboTam [K-5 4eT 1no JabopaTop-
OTIepaTOPHBIMU TIOrOTORKA K KOHTPOIb- 4 Hoi1 pabote, [Ipo-
METOJIaMHU. HBIM paGOTaM BEepKa KOHTPOJIBHBIX
pabor, TecT, Ok3a-
HWroro 10 MeH
6 KypcoBoii mpoekT | BellioiHeHrne KypcoBOro 22 OIIK-3, ITIK-1, |3amura KypcOBBIX
NpoeKTa / KypcoBO# pa- [1K-5 MIPOEKTOB / Kypco-
00TBI BBIX padort, Tect
2
Hroro 22
Hroro 3a cemectp 46
ITonroroska u cgada dK- 36 DOK3aMeH
3aMeHa
Hroro 82
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10. KypcoBoii npoekrt / kypcoBasi padota
He npenycmotrpeno PVYII.

11. PeiiTuHroBasi cucreMa JJisi OLlEHKHU YCIIeBAeMOCTH 00y4aroumuxcst

11.1. banjbHbIe OLEHKH JJIsl 3JIEMEHTOB KOHTPOJIA
Tabmuua 11.1 — banibHble OLIEHKH JUISI 3JIEMEHTOB KOHTPOJISI

. . MaxkcumanbHbIN
. MaxkcumanbHbIN MaxkcuMabHBIH
DneMeHTH! yueOHOH 6asu1 3a mepuon Bceero 3a
6amn Ha 1-yto KT ¢ |  Gamnn 3a mepuon
NEeITENbHOCTH mexnay 2KT u Ha ceMecTp
Hauyana cemectpa | mexnay 1KT u 2KT
KOHEIl ceMecTpa
6 cemecTp

KonTponbHas paboTa 10 15 15 40
OtyeT no nabopaTopHOM 15 15 30
pabore

Hroro makcumyM 3a nepu- 10 30 30 70
on

OK3amMeH 30
Hapacratomum urorom 10 40 70 100

11.2. IlepecyeT 6a/1J10B B OLIEHKHU 32 KOHTPOJIbHbIE TOYKH
[Tepecuer OanyoB B OLIEHKH 32 KOHTPOJIbHBIE TOUKHU MpeAcTaBieH B Tabmune 11.2.
Ta6muma 11.2 — IlepecueT 0anioB B OLIEHKH 32 KOHTPOJIbHBIE TOUKH
baynel Ha 1aTy KOHTPOIBHOW TOUYKH Onenka

> 90% oT MakcuMabHOK cyMMBI OamioB Ha naty KT 5

Ot 70% 1o 89% ot MakcuMaabHOM CyMMBI OaiioB Ha aaty KT 4

Ot 60% 110 69% oT MakcuMaIbHOM CyMMBI OaiToB Ha aaty KT 3

< 60% ot MakcuManbHOU cyMMBbI O6astoB Ha aaty KT 2

11.3. Ilepecyer cyMMBbI 02/1710B B TPAAULHOHHYIO M MEKITYHAPOIHYIO OLCHKY
[Tepecuer cymMbl 0alIOB B TPAAULIMOHHYIO M MEXYHApOIHYIO OLICHKY NPEJCTABICH B TaOIuLe

11.3.
Tabmuua 11.3 — [lepecuer cymmbl 0aJII0B B TPAAUIIMOHHYIO U MEXKAYHAPOAHYIO OLICHKY
Hrorosas cymma 6asios,
Onenka (I'OC) YUMTBIBAET YCIEIIHO CAAHHBIN Onenka (ECTS)
HK3aMEH
5 (oTIMYHO) (3a4TEHO) 90 - 100 A (0TIIMYHO)
85 -89 B (ouens xoporio)
4 (xopo11o) (3a4TeHO) 75 - 84 C (xopo1o)
70 - 74 D( )
TIOBJIETBOPUTEIHLHO
3¢ Y ) 65 - 69 Y P
TIOBJIETBOPUTEIIHHO) (3a4TE€HO
y P 60 - 64 E (mocpencTBeHHoO)
2 (HEYROBIIETBOPHTENLHO) (HE Hwmxe 60 6ammos F (HeynoBneTBOpHUTENHHO)
3a4TEHO)

12. YueOHO-MeTOAUYecKOe U MHPOPMANIMOHHOE 00ecTiedeHrue TUCIHIIINHBI

12.1. OcHoBHas JuTepaTypa
1. JleroctaeB H.C. MeToapl aHaimu3a U pacuyeTa dJIEKTPOHHBIX cXeM: Y4eOHoe mocoOue i By-
30B / H.C. Jlerocraes, K.B. UerBepros. — Tomck: ToMCK. roc. YH-T CHCTEM YIp. U PaJAUOIIEKTPOHUKH,
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2006. — 109 c. ISBN 5-86889-304-2 (nanuuue B 6ubmotexke TYCYP - 80 3k3.)

12.2. lonotHUTEILHAS JTATEPATYpPa

1. JleroctaeB H.C. Metoapl aHanm3a U pacdeTa JIEKTPOHHBIX cxeM : y4ueb. mocodue / H.C. Jle-
rocraes, K.B. Yersepros. — Tomck: ToMck. roc. yH-T cucteM ynp. ¥ paauo-iekrponuku, 2006. — 302 c.
(nanmuuue B 6ubanorexe TYCVYP - 30 3k3.)

2. Canuxkaes O.P. KomnbrorepHoe MoaenupoBanue. YnucieHHbIe METOIbI aHalu3a: yueOHoe Io-
cobue / FO.P. Canukaes; denepanbHOE areHTCTBO 1O 00pa30BaHMI0, TOMCKHUM TOCYIapCTBEHHBI YHUBEP-
CUTET CUCTEM YIIPaBIICHUs U PaJMO3JIEKTPOHUKH, Kadeapa 3nekTpoHHbIX npubopos. — Tomck: TMIZIO,
2005. — 109 c. (manuune B 6ubamoreke TYCVYP - 11 3k3.)

12.3. YueOHO-MeTOAHYIECKHE ITOCOOUS

12.3.1. O0s3aTeibHbIE Y4eOHO-MeTOAUYEeCKH e M0CO0Us

1. Jlerocraes H.C. Meronpl aHanu3a U pacueTa 3JIEKTPOHHBIX CXEM: PYKOBOACTBO K OpraHu3a-
IIUU CaMOCTOSITENILHOM paboTh Ui CTyAeHTOB criennaibHocTH 210106 «IIpoMblliuieHHas 3IeKTPOHUKAY /
H.C. Jleroctaes, K.B. UerBepro; denepanbHoe areHTCTBO Mo 00pa3oBaHuto, TOMCK. roc. YH-T CHCTEM
yhp. u paguosnektponuku, Kadenpa npomeinuiennoit snexkrponuku. — Tomck: TYCVYP, 2006. — 215 c.:
WI. (IS MPaKTUYECKUX 3aHATUU cTp. 19-37; BhIMOMHEHUS TabopartopHBIX padotr ctp. 19-50, 124-134;
caMOCTOsTeNIbHOM paboThl cTp. 134-189; BoimonHeHUs: KypcoBoi paboTel cTp. 19-109, 134-189) (nanuuue
B ouoimoteke TYCVYP - 85 k3.)

12.3.2. YueOHO-MeTOAMYeCKHE MIOCOOMSA JIsl JIMI € OTPAHMYEHHBIMH BO3MOKHOCTSIMH 3/10POBbS U
MHBAJIMI0B

Y4eOHO-MeTOqMUECKHe MaTeprabl ISl CAMOCTOSTEIBHON M ayTUTOPHOW paboThl 00ydarommxcs
U3 YHCiIa JIUI] C OTPaHUYEHHBIMU BO3MOXKHOCTSIMU 3/10POBbSl 1 MHBAIMIOB MPEAOCTABISIOTCS B (OopMaXx,
aIalITUPOBAHHBIX K OTPAaHMYEHHUSIM UX 3/I0POBbSI M BOCIIPUATHUS HH(DOpMAITHH.

JI1s1 JIMI ¢ HAPYIIEHUSIMH 3PeHus:

- B (hopMe INIEKTPOHHOTO IOKYMEHTA;

- B IIeYaTHOW (hopMe YBEITMICHHBIM MIPUPTOM.

JIJ1s1 JIMI ¢ HAPYIIEHUSIMH CJIyXa:

- B (hopMe IIIEKTPOHHOTO IOKYMEHTA;

- B reyaTHou (opme.

JL1s1 1ML ¢ HApylIIeHUSIMM ONIOPHO-ABUTaTeJILHOI0 annapara:

- B (hopMe AIIEKTPOHHOTO IOKYMEHTA;

- B IeyaTHou (opme.

12.4. IlpodeccuonanbHbie 6a3bl JAHHBIX H HHPOPMALHOHHBbIE CIIPABOYHBIE CHCTEMbI
1. Tlaker mpuknagHbIx nporpamm Mathcad (715t BEITOTHEHUS 1a00PAaTOPHBIX PadOT U KypCOBOTO
IIPOEKTA)

13. MaTepuaJibHO-TeXHHYeCKOe o0ecnedeHue JUCHUINIMHBI U TpedyeMoe MporpaMMHoe
olecreueHmne

13.1. O0uue TpedGOBaHUSI K MATEPHATbHO-TEXHMYECKOMY M MPOrPaMMHOMY 00ecedeHH 0
AUCHHUILIMHBI

13.1.1. MaTepuaibHO-TEXHHYECKOE M MPOTrPaMMHOe olecriedeHue IS JeKIIMOHHBIX 3aHATHI
s mpoBeieHns 3aHATUI JICKIIMOHHOTO THIIA, TPYMITOBBIX M UHANBUYaJbHBIX KOHCYJbTAIUH, TC-
KYIIIETO KOHTPOJISI U MIPOMEXKYTOYHOU aTTECTAI[MU UCIIONIB3YeTCs yueOHas ayTuTOPHUsS ¢ KOJTMYECTBOM TIO-
CaJIOUHBIX MeCT He MeHee 22-24, 000pyaoBaHHAs JTOCKOM M CTaHAApTHOW ydeOHO# mebenbro. Mmerores
JEMOHCTpAIMOHHOE 000pyI0BaHNE U YIeOHO-HATTISAHBIE TOCOOUS, 00ECIIeUNBAIOIINE TEMATHUSCKHE HJI-
JIOCTPAIIMH 110 JICKITMOHHBIM pasjiejiaM JUCITUIUIHHBI.

13.1.2. MaTepHuaJbHO-TEXHUYECKOE H IPOrPaMMHOe o0ecnedyeHne VI NPAKTHYeCKUX 3aHATHI
BrrancnurensHas nabopaTtopust
yueOHasi ayIUTOpus JAJIsl IPOBEICHHsS 3aHITUI PAKTUYECKOrO THIA, yuyeOHast ayIuTOpuUs IS TIPO-
BEJCHUSI 3aHATUI J1a0OpaTOpPHOro TUMa, yueOHas ayAuTOpus Ul MPOBEACHUS 3aHATHH CEMHHAPCKOrO
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THUTIA, TIOMEIIEHUE JJIsi KypCOBOTO MPOSKTUPOBAHUS (BBITIOTHEHUS KYPCOBBIX paboT)
634034, Tomckas obnacts, . Tomck, Bepmuauna ynuia, a. 74, 2016 ayx.
Onwucanue uMeronierocs 000pya0BaHuUs:

- [lepconanpHbie KOMIBIOTEPHI (16 1IT.);

- UaTepakTuBHas nocka — «Smart-board» DVIT (1 mt.);
- Mynetumeauitabiii mpoexktop NEC (1 mit.);

- Kommutekt cienmanuzupoBanHoi yueOHOW Mebenu;

- PaGouee mecTo mpernomaBares.

[TporpamMHOe obecrieueHue:

— PTC Mathcadl13, 14

— Windows XP

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

Brrancnurenshas nabopatopust / KomnbroTepHbIi Ki1acc

yueOHasl ayTUTOpus JAJIsl IPOBEICHHsS 3aHIATUI PAKTUYECKOrO THIA, yuyeOHast ayuTOpuUs AJIs TIPO-
BEJICHUS 3aHATHIA J1a0OpaTOPHOTO THIA, ydeOHas ayIuTOpHUs ISl MPOBENCHUS 3aHITHH CEMHHAPCKOTO
THUIIa, TOMEIEHUE I KypCOBOTO MTPOEKTUPOBAHUS (BBIIOIHEHUS KYPCOBBIX paboT)

634034, Tomckas obmacts, . Tomck, Bepmuauna ynua, a. 74, 3016 ayn.

Onwucanue uMeronierocs 000pya0BaHuUs:

- [IepconanbHubie KOMIBIOTEPHI (16 1IT.);

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

- Mynstumenuiinsiii mpoektop NEC (1 mt.);

- Kommutekt cnienmanuzupoBanHoi yueOHoM Mebenu;

- PaGouee mecto npenoaBarens.

[TporpammHOe obecrieueHue:

— PTC Mathcadl3, 14

— Windows XP Pro

13.1.4. MaTrepuajbHO-TEXHMYECKOE M IPOTPaMMHOe o0ecredeHue JIs CAMOCTOATEIbHOI padoThI
Jnst camocTOsTeNnbHOM paboThl HCMONB3YIOTCA y4eOHbIE ayAUTOPUU (KOMIIBIOTEPHBIE KJIacchl),
PacIONIOKEHHBIE TI0 aipecaMm:
- 634050, Tomckast o6nacTb, T. Tomck, Jlennna mpocmnexkr, 1. 40, 233 ayx.;
- 634045, Tomckast obmacTts, I. Tomck, yin. Kpacnoapmeiickas, 1. 146, 201 ayn.;
- 634034, Tomckast obnacTb, . Tomck, Bepummnauna ynuna, 1. 47, 126 ayn.;
- 634034, Tomckast o6macTs, r. Tomck, Bepmmnanna ynmuua, 1. 74, 207 aym.

CocraB 000py10BaHHUSA:

- yueOHast mebenb;

- komnbroTepsl kiacca He Huxke [I9BM INTEL Celeron D336 2.81T . - 5 wit.;

- KOMIBIOTEPHI MOIKIIOYEHB! K ceTH «/HTepHeT» M 00ecneynBaloT IOCTYI B AJICKTPOHHYIO WH-
(hopManoOHHO-00pa30BaTENIbHYIO CPEly YHUBEPCUTETA.

[Tepedens mporpaMMHOTO 0OECIICUEHUS:

- Microsoft Windows;

- OpenOffice;

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

- Google Chrome.

13.2. MaTepuajibHO-TeXHUYECKOe oOecnedeHne JUCHUIITUHBI 1JIs1 JIMI ¢ OrPAHUYEeHHBIMH
BO3MOKHOCTSIMM 310POBbSI M HHBAJIU/I0B
OcBoeHHE NUCUUIUIMHBI JIMIIAMH C OTPAaHUYCHHBIMH BO3MOXKHOCTSMHU 30POBBSI U WHBAIHAJAMU
OCYIIECTBIISIETCA C UCTIOIB30BAHUEM CPEJICTB 00yUYEHHS OOIEro U CIelnaIbHOTO Ha3HAYCHUSI.
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[Tpu 3aHATHAX ¢ O0YYAIOUIMMHUCS ¢ HAPYIIEHUSAMH CJIYXa MPeyCMOTPEHO UCIIOJIb30BaHUE 3BYKO-
YCUJIMBAIOLLEH anmapaTypbl, MyJIbTUMEAUUHBIX CPEJICTB U APYTUX TEXHUUYECKUX CPEACTB Mpuema/mepesa-
4yi y4yeOHOM nHpOPMALIUU B TOCTYIHBIX (hopMax, MOOMIIBHOM CHCTEMBI MTPEToiaBaHus il 00YJatOLTIXCsI
C MHBAJIMIHOCTHIO, TOPTATUBHON MHIYKIIMOHHON CUCTEMBI. Y4eOHasl aymuTOpUs, B KOTOPOUM 3aHUMAIOTCS
oOyyarolyecsi ¢ HapylIEHHEM CllyXa, 000OpYy/lI0BaHA KOMITBIOTEPHOM TEXHHMKOM, ayAMOTEXHUKOH, BUICO-
TEXHUKOMU, AJIEKTPOHHOM JOCKOH, MYJIbTUMEIUIHON CUCTEMOM.

[Tpu 3aHATHAX C OOYYAIOUIMMHUCS ¢ HAPYILIEHUSIMH 3PEeHUSIMH TIPEIYCMOTPEHO HCIIOJIb30BAHKE B
JICKIMOHHBIX U YU€OHBIX ayJUTOPUAX BO3MOXKHOCTH MPOCMOTPa yAaJIEHHBIX O0BEKTOB (Hampumep, TeKCTa
Ha JIOCKE WM CJIaiiia Ha SKpaHe) P MOMOIIM BUACOYBEINIUTENEH A1 KOM(POPTHOTO IPOCMOTPA.

[Tpu 3aHATHAX C 00YyYaIOIIUMUCS ¢ HAPYLIEHUSIMH ONOPHO-ABUIaTeIbHOIO aNnapara UCIOJb-
3yIOTCS aJbTePHATUBHBIC YCTPOHCTBA BBO/IA MH(OPMAIIMK U IpYTHE TEXHUUECKUE CPENICTBA ITpreMa/epe-
Jnaqnd yaeOHOM MHGOpMaIUKA B JOCTYIHBIX (popmMax, MOOMIIBHOW CUCTEMbI OOYYCHUS JJIs JIFO/ICH C MHBA-
JUIHOCTBIO.

14. OIIeHO‘lHLIe MaTepHuajJabl  METOAUYIECCKUE PEKOMEHIAUHU MO OPraHu3alluv U3yYCHUA
AUCHHUITINHBbI

14.1. Couepmalme OLICHOYHBIX MATCPHAJIOB U METOANIECCKUEC PEKOMECHAAIIUH
I[J'ISI OLCHKHU CTCIICHU C(bOpMI/IpOBaHHOCTI/I N YPOBHs OCBOCHHUA 3aKPCIIJICHHBIX 3a HHCHHHHHHOﬁ
KOMITCTCHITHUM HCIIOJIB3YIOTCA OLCHOYHBIC MaTCpHUaJibl B COCTABE!

14.1.1. TecToBbIe 3a7aHUA

Tecto! "Bb10paTh npaBuibHbIE OTBETHI"

1. Co3nanue onucaHus elie He CYIIECTBYIOIIEr0 TEXHUYECKOro 0ObeKTa Ha OCHOBE TPeOOBaHHM K
BBIXOJJHBIM MTapaMeTpam IMpH 3aJaHHbIX BHEIIHUX MapaMeTpax - 3TO

Cunres

CTpyKTypHBII CUHTE3

[TapameTpudecKkuii CUHTE3

AHanu3

2. OnpeneneHue 3Ha4eHUI BHYTPEHHUX MMapaMeTPOB MIEKTPOHHON CXEMbl Ha OCHOBE TpeOOBaHUM
K BBIXOJIHBIM ITapaMeTpaM MpH 3aJaHHBIX BHEIIHUX MTapamMeTpax - 3TO

Cunres

CTpyKTypHBII CUHTE3

[TapameTpudecKkuii CUHTE3

Pacuer

3. IIpu xakoM KonudecTBe pebep rpada 4nuciIio HE3aBUCUMBIX CEUEHHUI W KOHTYpOB OyIyT COBIa-
JlaTh, €CJIA YMCIIO BEPIIUH 4, a YUCJI0 KOMIIOHEHTOB n=1.

4

5

6

8

4. Ilpu KakOM KOJIMYECTBE BEPIIUH rpada 4uciao He3aBUCHUMbIX CEUEHHUI U KOHTYPOB OyIyT coBIa-
JIaTh, €CJIHM YUCIIO pedep 8, a Uuciao KOMIIOHEHTOB n=1.

4

5

6

8

5. OnpenenuTs YUCIIO HE3ABUCUMBIX 3JIEMEHTOB HEOINPEIEICHHON MaTpULbl CONPOTHBIICHUN
MHOT'OIIOJIFOCHOTO KOMIIOHEHTA, UMEIOIEN Y€TBEPTHIN MOPSAIOK.

7

8

9

10

6. CiocoGHOCTh MaTeMaTUYECKOM MOJIETIN OTpaXkaTh 3a/laHHbIE CBOMCTBA MOJETUPYEMOTO OOBEK-
Ta ¢ TpedyeMol TOYHOCTBIO — 3TO

AIEKBaTHOCTH
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YHUBEpCAIBHOCTh

ODKOHOMHUYHOCTb

PoGactHOCTB

7. Onpenenure cxeMHyro ¢yHkIuo Ynep B [Cm], ecnu mpoBogumocTs Harpysku 0,01 Cwm, a koa¢-
¢urnment nepenaun Hanpspxenus 1000.

10

100

1000

10000

8. Onpenenure cxemuyro Qynknuio Zmnep B [KOM]|, ecnu BxomHoe compotusieHue 10000 Owm, a
k03¢ ¢uIeHT nepenaun Hanpspxenus 10.

10

100

1000

10000

9. Ilouck CTPYKTYpHI IEKTPOHHON CXEMBbI, 00CCTICUNBAIOIICH HAMIYYIINE B 3aJJaHHOM CMBICIIC
3HAUEHUs BBIXOAHBIX MapaMETPOB MPH 3aJJaHHBIX BHEIIHUX apaMeTpax — 3TO

CTpyKTYpHBIN CUHTE3

[TapameTpu4ecKkuii CUHTE3

CrtpyKkTypHasi ONITUMHU3ALINS

Cunres

10. Cucrema HE3aBUCUMBIX CEYEHHM - ITO

CoBoKymHOCTH ceueHui rpada, odecrneunBaronias He3aBUCUMOCTh CUCTEMBI YPaBHEHUH 110 BTOPO-
My 3akoHy Kupxroda.

CoBOKyMHOCTh ceueHHi rpada, obecreunBaromas He3aBUCUMOCTh CHCTEMbl ypaBHEHHUH MO Tep-
BoMY 3akoHY Kupxroda.

CoBOKyMHOCTh ceueHHi rpada, obecreunBaromas He3aBUCUMOCTh CHCTEMbl ypaBHEHHUH MO Tep-
BOMY U BTOpoMy 3akoHam Kupxroda.

CoBOKyMHOCTH ceueHuil rpaga, odecreunBaomas He3aBUCUMOCTh CUCTEMBl YPaBHEHUI MO 3aKO-
Hy Oma.

11. I'naBHOE ceueHue - 3TO

Ceuenne, KOTOpOMY HHITMICHTHO TOJILKO OJJHO PeOpo jaepeBa rpada.

CeueHue, KOTOPOMY MHIIMJIEHTHA TOJIBKO O/IHA XOpAa.

Ceuenunie, KOTOPOMY MHIIMIEHTHBI OIHO pedpo NepeBa rpada u ogHa Xopaa.

Ceuenue, KOTOPOMY MHIIMJEHTHBI TOJBKO Y-pedpa.

12. CuctemMa He3aBUCHUMBIX IIUKJIOB - 3TO

COBOKYMHOCTh MPOCTHIX IUKIOB Ipada, odecreunBaromas He3aBUCUMOCTh CHCTEMBbl ypaBHEHUN
o BTOpoMy 3akoHy Kupxroda.

COBOKYMHOCTh MPOCTHIX IUKIOB Tpada, odecrneunBaromas He3aBUCUMOCTh CHCTEMbl ypaBHEHUN
o nepBoMy 3akoHy Kupxroda.

COBOKYMHOCTh MPOCTHIX IUKIOB Ipada, odecreunBaromas He3aBUCUMOCTh CHCTEMBbl ypaBHEHUN
0 NepBOMY U BTOpoMy 3akoHaM Kupxroda.

COBOKYMHOCTh MPOCTHIX IUKIOB Ipada, odecreunBaromas He3aBUCUMOCTh CHCTEMBbl ypaBHEHUN
1o 3akoHy Owma.

13. I'maBHBINA KOHTYp - 3TO

[TpocToii KK, KOTOPOMY MHIIMJEHTHO TOJIBKO OJHO peOpo Aepesa rpada.

IIpocToii nUKII, KOTOPOMY UHIUACHTHA TOJIKO OJIHA XOpJa.

[TpocToii KK, KOTOPOMY MHLIUJEHTHBI OJHO peOpo AepeBa rpada 1 ofHa Xopa.

[TpocToil 1Mk, KOTOPOMY WHITIEHTHBI TOJIBKO Y-pedpa.

14. DnemMeHT MaTpullbl HE3aBUCUMBIX KOHTYPOB paBeH +1, eciu

Pebpo MHIMIEHTHO LUKITY U HAIIPABJICHO C HUM MPOTHBOIOIOXKHO.

Pebpo MHLIMIEHTHO UKITY U HAlpaBjieHO C HUM COTJIacHO.

Pebpo MHIMIEHTHO CEYEHUIO M HAIPABJICHO C HUM COTJIACHO.

Pebpo MHLIMIEHTHO CEUYEHUIO U HAMPaBJICHO C HUM IIPOTUBOMOIO0XKHO.
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15. OcoOplii LUK - 3TO

[{uxn, 0Opa3oBaHHBIN TOJIBKO peOpaMu 33aJar0IINX UCTOYHUKOB HAIPSKEHHUS.

[{uki, 0Opa3oBaHHBIN TOJIBKO pedpamMu eMKOCTEH.

[{uxi, 0Opa3oBaHHBIA TOJBKO peOpamMu 3aMalOIIUX WCTOYHUKOB HANPSDKCHHUS] M pedpamMu eMKO-

CTEH.

[{ukit, 0Opa3oBaHHBIN TOJIBKO peOdpamMu 33aJar0INX UCTOYHUKOB TOKA i peOpaMu MHTyKTUBHOCTEH.

16. Ocoboe ceueHwue - 310

Cedenue, 00pa3oBaHHOE TOJBKO PeOpaMH 3aIal0IIINX UCTOUHHKOB TOKA.

Ceuenue, 00pa3oBaHHOE TOJIBKO peOpaMu MHIYKTUBHOCTEH.

Ceuenune, 00pa30oBaHHOE TOJILKO peOpamMu 3aJIal0IMX MCTOYHHUKOB TOKA M peOpamMu MHIAYKTHBHO-
CTEH.

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

17. B HeonpeaeneHHON MaTpule MPOBOAUMOCTEN N-MOJIOCHOTO KOMIIOHEHTA

CymMa Bcex 3JIEMEHTOB B KaXKJ0M CTPOKE TOXKACCTBEHHO paBHA HYIIIO.

CymMma Bcex 3J€MEHTOB B KaXJI0M CTOJIOIE TOKAECTBEHHO paBHA HYIIIO.

CymMa Bcex 3JIEMEHTOB B KQXKJI0M CTPOKE U KaXKJIOM CTOJIOIE TOKISCTBEHHO paBHA HYIIIO.

CyMMa Bcex TMaroHaJIbHbIX AJIEMEHTOB TOKAECTBEHHO paBHA HYIIIO.

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

CymMa Bcex 3J1eMEHTOB B Ka)KJ10i CTpOKe TOXKAECTBEHHO PaBHA HYJIIO.

CymMma Bcex 3JIEMEHTOB B KaXKJIOM CTOJIOIE TOKACCTBEHHO PaBHA HYIIIO.

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

CYMMa BCCX IUArOHAJIBHBIX 3JICMCHTOB TOXIACCTBCHHO paBHA HYIIIO.

19 B3auMHO onpeneneHHoe pedopo - 3To

Pebpo, KOMIOHEHTHOE ypaBHEHHE KOTOPOTO BHIPAXKAET TOK.

Pebpo, KOMIIOHEHTHOE ypaBHEHUE KOTOPOTO BhIpa)kaeT HaMpsKEHUE.

P 66p0, KOMITOHCHTHOC YPAaBHCHUC KOTOPOI'0 3alMUCBIBACTCA KAK IJIA TOKA, TaK U IJI HAIPSAXKCHUA.

Pe6po, conmeprkaiiiee 3aBUCUMBIN UCTOYHUK HAIIPSKEHUS YIIPABIIIEMbIN HAIIPSHKCHUEM.

20. I'uObpuaHbIA CUTHANBHBIN rpad - ITO

I'pac, nepeMeHHBIMH CHCTEMBI YPaBHEHUH JJI1 KOTOPOTO SBIISIOTCSA KaK TOKH , TaK U HAIPSKEHUSI.

I'pad, MICKOMBIMU TIEPEMEHHBIMH CUCTEMBI YPABHEHHI 11 KOTOPOTO SIBIISIOTCS Y3JI0BbIE TOTEHIIH -
ajbl, a 3a/1al0IMMU TIEPEMEHHBIMHU SBIISIOTCS TOKH.

I'pad, NCKOMBIMU TTEPEMEHHBIMU CUCTEMbI YPAaBHEHHI JJIs1 KOTOPOTO SIBIISIIOTCSI KOHTYpPHBIE TOKH,
a 3a/1al0IUMU IepeMeHHbIMU SBIsII0TCA D/IC.

I'pad, MICKOMBIMU TIEPEMEHHBIMH CUCTEMBI YPABHEHH 11 KOTOPOTO SIBIISIOTCS Y3J10BbI€ TOTEHIIH -
ajbl, a 3aJal0IMMU epeMeHHbIMU sBisitoTes D1C.

14.1.2. Jxk3aMeHallMOHHbIE BONPOCHI
Omnpenenenre CXeMHbIX (DYHKIHMHA 10 MaTpUYHO-BEKTOPHBIM Mapa-MeTpaM 3JIEKTPOHHBIX CXEM.
Omnpenenenre cCXeMHBIX QYHKIMHA IEKTPOHHBIX CXEM METOJIOM CUTHAIbHBIX IpadoB.

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 mpeoOpazoBanus. [lonstue u Buabl KoopauHaTHOTO Oazuca. Metozs! Gpopmupo-
BaHUS Y3JIOBBIX U KOHTYPHBIX YPaBHEHUN: METOJl SKBUBAJICHTHBIX CXEM B MaTpu4HOU (popme, 0600mIeH-
HBI MAaTPUYHBIA METO/.

[TonsiTHE 1 BUABI CXEMHBIX (DYHKIMIA 3JIEKTPOHHBIX cXeM. DOpMBI TPEICTABICHHUS CXEMHBIX (DYHK-
nuii. YacToTHBIE U BpEMEHHBIE XapaKTEPUCTUKH U UX MTapaMeTphI.

K.naccmbmcauml SJICKTPOHHBIX CXEM I10 MATEMATHUYCCKOMY OIIMCAHHIO. Tomonoruueckue MOACIN
QJICKTPOHHBIX CXCM: CXEMbI 3aMCIICHHUA 3JICKTPOHHBIX ueneﬁ, TIOJIFOCHBIC l"pa(b]':;l, TOIIOJIOTHYCCKHUEC MaT-
pulbl 1 YpaBHCHHA. MaremaTndeckue MOACIIN KOMIIOHCHTOB J3JICKTPOHHBIX CXCM. ITonmeie YpaBHCHHUA
SJICKTPOHHBIX CXEM U UX npe06pa30BaHH${. IlonsTue u BUJIbI KOOPAUHATHOT'O Oazmca. MCTOI[I)I (I)OpMI/IpO-
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BaHUS Y3JIOBBIX M KOHTYPHBIX YPaBHEHUI: METOJl SKBUBAJICHTHBIX CXEM B MaTpuuyHOU (hopme, 0000IIeH-
HBIA MaTPUYHBIA METO/.

14.1.3. Tembl 10KJI2/10B

dopMUpOBaHHE TOMOJIOTMYECKUX YPABHEHHUN B TIOJTHOM KOOPJMHATHOM Oa3uce.

®opMHUpOBaHHUE TOMOJIOIMYECKUX YPAaBHEHUH B paCUIMPEHHOM KOOPAWHATHOM Oa3uce.

KoMIIOHEHTHBIE ypaBHEHHSL.

Koopnunarusie ypasHenust 11t Berseit (KB-ypaBHenus).

Koopaunatueie ypaBHenus s koopaunat (KK-ypaBHenus).

KoopnunatHble ypaBHeHMsI sl KOOpAUHAT B y370B Oasuce. IIpaBuia u nopsinok GpopMupoBaHus
MaTpHIl IPOBOJUMOCTEH NIEKTPOHHBIX CXEM METOZOM SKBUBAJEHTHBIX CXEM B MAaTPUYHOH (popme.

KoopnunatHble ypaBHeHUs U1 KOOpJIMHAT B KOHTypHOM 0Oa3zuce. [IpaBuna u nopsaok popmupo-
BaHMsI MAaTPUI] CONPOTUBIICHUH 3JIEKTPOHHBIX CXEM METOJIOM 3KBHBAJICHTHBIX CXEM B MaTpHUHOU (opMme.

@DopMbI IPEICTABICHUS CXEMHBIX (YHKIIMHA.

[TpaBuna u nopsaok GpopmupoBanus curnanbHoro U-rpada Ma3oHa npsiMbIM cr1ocoOOM.

Tononoruueckas ¢popmMyiia nepenadn CUTHaILHOTO rpada.

dopMupoBaHHE MaTeMaTHYECKUX MOJIeel B 6a3uce NepeMEHHBIX COCTOSHHUSL.

Pacuer 4acTOTHBIX XapaKTEPUCTUK METOJIOM MEPEMEHHBIX COCTOSHUSI.

Pacuer nepexoaHbIX XapaKTEPUCTUK METOJIOM NIEPEMEHHBIX COCTOSTHUSL.

14.1.4. Tembl 0IPOCOB HA 3aHATHAX

3agaul IPOEKTUPOBAHUS 3JIEKTPOHHBIX cxeM. OOlue BONpochl MaTEMaTUYECKOIO MOJEINpOBa-
Hus. Knaccudukanus mareMaTHueckux MoJiesieil. DTarbl MaTeMaTi4eckoro MoJeTupoBanus. MeToapl pe-
aJIM3alUU MaTEMaTHYECKUX MoJeNeil.

Knaccugukarus 31eKTpOHHBIX CXeM I10 MaTeMaTH4eCKOMY OMHMCaHUI0. TOMoiIorndecKkue MoJesn
AJIEKTPOHHBIX CXEM: CXEMbl 3aMEILEHHsI SJEKTPOHHBIX LIeTeH, MOJIOCHbIE Ipadbl, TONOJIOIMYECKUE MarT-
puLlbl U ypaBHEHHMs. MaTemMaTuueckue MOJEIN KOMIIOHEHTOB 3JIEKTPOHHBIX cxeM. [losiHble ypaBHEHUA
AJIEKTPOHHBIX CXEM U UX IpeoOpa3oBanus. [loHsTHE M BUIBI KOOpAUMHATHOTO 6a3uca. Metonsl popMupo-
BaHMSI y3JIOBBIX U KOHTYPHBIX YPAaBHEHHIA: METOJl SKBHBAJCHTHBIX CXEM B MaTpHU4HON (opme, 0000IIeH-
HbI MaTPUYHBIA METO/.

[TonsiTHe ¥ BUABI CXEeMHBIX (DYHKIHIA JIEKTPOHHBIX cXeM. DOPMBI TPEICTABICHHUS CXEMHBIX (DyHK-
1uil. YacTOTHBIE U BpEMEHHbIE XapaKTePUCTUKH U UX ITapaMETpBHl.

14.1.5. Bonipockl Ha co0ecenoBaHue

— Knnaccuduxanus Tonojgornyeckux MoJiesneil 31eKTpOHHBIX CXeM HEIPEPBIBHOTO AEHCTBUS

— Anroput™ GOpMHPOBaHHUS MOMIOCHOTO rpada 3JIEKTPOHHOMU 1LIeTH, BEIOOP CUCTEMBI ITIaBHBIX CE-
YEHHUH U ITIaBHBIX KOHTYPOB

— @OopMHUPOBAHUE CUCTEMbI KOOPIWHATHBIX YPaBHEHUI AJIsl KOOPAWHAT B MaTpUYHOU Qopme B cO-
KpaleHHOM THOpHIHOM KOOPAMHATHOM Oasuce

— IIpaBuna hopMupoBaHUs MaTpUI] METOJIOM 3KBHUBAJIEHTHBIX CXE€M B MaTpUYHON (opME B OJTHO-
POZHOM KOOpPAMHATHOM Oa3uce

— IlpaBuna dhopmupoBanusi MaTpul 00O0OIIEHHBIM MaTPUYHBIM METOAOM B OJHOPOJHOM KOOPIH -
HaTHOM 0a3uce

— Omnpenenenue BeIpaXXeHUH CXeMHBIX (QYHKIMI 1o curHanbHOMY U-rpady Mnazona

— Omnpeniesienue BhIPaXEHUH CXEeMHBIX (QYHKIHH 1o 00001eHHOMY curHaiabHoMy U-rpady

— @®opMUpOBaHHE YPAaBHEHUI COCTOSHUSI JIMHEHHBIX SJIEKTPOHHBIX CXEM

14.1.6. Bonnpocbl Ha caMONOATOTOBKY

[TosnHbIe ypaBHEHUS 2IEKTPOHHBIX CXEM U MX MpeoOpa3oBanus. [loHATHE U BUABI KOOPAUHATHOTO
0a3zuca. Meroap! (hOpMUPOBAHNUS Y3JIOBBIX U KOHTYPHBIX YPaBHEHMI: METOJ SKBUBAJIEHTHBIX CXEM B Mar-
puyHOU (opme, 0000IeHHBI MaTpuuHBbId MeTo/. [IoHSATHE M BHUIBI CXEMHBIX (DYHKIMH 3JIEKTPOHHBIX
cxeM. PopMbl IIpeACTaBIEHUS CXeMHBIX (QYHKIMH. YacTOTHBIE U BpEMEHHbIE XapaKTEPUCTHKHU M UX Mapa-
MeTpel. OnpeneneHne CXeMHBIX (DYHKIHHA MO0 MaTPUYHO-BEKTOPHBIM MapaMeTpaM AJIEKTPOHHBIX CXEM.
OnpeneneHne cXeMHBIX (QYHKIUI 3JEKTPOHHBIX CXEM METO/IOM CHUTHAJIBbHBIX rpadoB. Maremaruueckoe
OTMCaHME JIEKTPOHHBIX CXeM B 0a3uce NMepeMEeHHBIX COCTOSHMA. Peanu3anus MaTeMaTHUeCKuX Mojeien
B 0a3uce NepeMEHHbIX COCTOSHUS.
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14.1.7. Tembl KOHTPOJILHBIX padoT
Knaccugukamus 31eKTpOHHBIX CXEM 10 MaTeMaTHYeCKOMY ONMCcaHuio. Tomonorundeckue Mojesn
AIIEKTPOHHBIX CXEM: CXEMbl 3aMEICHHsI JIEKTPOHHBIX IIETIeH, MOIIOCHBIE Tpadbl, TONOJIOIMYECKUE MarT-
pHULBI U ypaBHEHMs. MaTeMaTn4ecKue MOJEIN KOMIIOHEHTOB 3JICKTPOHHBIX cxeM. IlosHble ypaBHEHHA
AIIEKTPOHHBIX CXeM U UX HpeoOpazoBanus. [loHsTHE M BUIBI KOOpAUHATHOTO Oa3uca. Metonsl popMupo-
BaHMsI y3JIOBBIX U KOHTYPHBIX YPAaBHEHMH: METOJl SKBUBAJIEHTHBIX CXEM B MaTpU4HON (opme, 0000IIeH-
HBI MaTPUYHBIA METO/.

[ToHsiTHE 1 BUABI CXeMHBIX (DYHKIIHI 3JIEKTPOHHBIX cXeM. DOpMBI MPEACTABICHHUS CXEMHBIX (DyHK-
ui. YacToTHBIE M BpEMEHHBIE XapAaKTEPUCTUKH U UX NTapaMETPHI.

Knaccudukarus 37€KTpOHHBIX CXEM M0 MaTeMaTUYECKOMY OIMUCAHUIO. TOMOIOTHYECKUE MOICIH
AIIEKTPOHHBIX CXEM: CXEMbI 3aMEIIEHUS AIEKTPOHHBIX 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 YPaBHEHHUN: METOJl SKBUBAJICHTHBIX CXEM B MaTpu4HOU (popme, 06001IeH-
HBI MaTPUYHBIA METO/.

14.1.8. Temb1 1a00paTOpHBIX padoT
DopMHUpOBAaHUE W peanu3anysl ONEPATOPHOM MATPUYHONM MATEMaTU4YECKOM MOJEIM JIMHEHHOU
AIIEKTPOHHOM CXEMBI B OJJHOPOJHOM KOOPAWHATHOM Oa3Huce.
DopMHUpOBAaHUE W peanu3anys ONEPATOPHOM MATPUYHONM MATEMaTU4YECKOM MOJEIM JIMHEHHOU
AIIEKTPOHHOM CXEMBbI B COKpAIlEHHOM T'HOPUIHOM KOOPAMHATHOM Oasuce.

14.1.9. Tembl KypcOBBIX IPOEKTOB / KypCOBBIX padoT

1. Ananu3 puiabTpa BEpXHUX YacTOT BTOPOro Hopsizika ¢ T-o0pa3HbIM MOCTOM ONEpPaTOpHbIM Mart-
PUYHBIM METOJIOM.

2. Ananu3 ¢uiIbTpa BEpXHUX YaCTOT BTOPOTO MOPsAKA ¢ MHOTOKOHTYPHOU 0OpaTHOM CBSI3bIO.

3. AHanM3 CXeMbl BEPXHUX YaCTOT §-I0 MOpsiiKa METOIOM 3KBUBAJIEHTHBIX CXEM Ha OCHOBE KOOp-
JMHATHBIX YPAaBHEHUH JJI1 KOOPAMHAT B COKPAILEHHOM r'MOPHIHOM KOOPAWHATHOM Oa3uce.

4. Ananu3 n30MpaTeIbHOrO YCUIIMTENS C ABOMHBIM T-00pa3HbIM MOCTOM B LieNM OOPaTHOM CBS3U
METO/IOM KBUBAJIEHTHBIX CXEM B PaCIIMPEHHON CUCTEME KOOPIHHAT.

5. Ananu3s aktuBHOro RC-3B€Ha METO/IOM IIEPEMEHHBIX COCTOSTHUSL.

14.1.10. MeToanuyeckue peKOMeHIalUN

JIis moy4eHuns: YeTKUX MPeICTaBIEHUI O CYIIIHOCTH U OCOOCHHOCTSIX MOJEIHUPOBAHUS IIEKTPOH -
HBIX CXEM HEOOXOIMMO YCBOHTDH MOHATHE MATEMaTHUECKOW MOJAETH U OCHOBHBIE TPEOOBaHMUSI, MPEIbSB -
JsieMble K MoJiesisiM. BaxkHo 3HaTh crienu@uKy 3TaloB MaTeMaTUYECKOrO MOJEIMPOBAHNUS, OCHOBHBIE Me-
TOJIBI peau3aiii MojieJie M X BO3MOXKHOCTH. C IeTbI0 CUCTEMaTH3UPOBAHHOTO MMPUMEHEHHSI METOJIO -
JIOTMM MaTeMaTH4eCcKOro MOJEIMPOBAHUS HEOOXOUMO 3HATh M YMETh UCIIOJIb30BaTh KIACCUPHUKALIMIO Ma-
TEMaTH4eCKUX Mojeneil. s ysICHeHUs MPaKTUYeCKOH 3HaYMMOCTH MaTeMaTHUYECKOrO MOJICIUPOBAHHUS
TaKXe cJIelyeT 3HaThb OCHOBHBIE BU/IbI 3a/1a4, PEIIaeMBbIX IPU NPOEKTUPOBAHUN TEXHUUYECKUX OOBEKTOB U
KJIaCCH(UKAIMIO UX TapaMETpPOB.

Heo6xonumo 3HaTh, 4TO ydeT KiacCU(UKAILMM JIEKTPOHHBIX CXEM II0 MareMaTH4ecKoMy OIuca-
HUIO o0ecrieunBaeT NoBbIIeHNe 3(p(PEeKTUBHOCTH MaTeMaTHYECKOro MojienupoBanus. TeopeTndeckoii Oa-
3011 (popMupOBaHM MaTEMaTHYECKUX MOJIETIEH MEKTPOHHBIX CXEM SBJISIOTCS MpaBUIla HOCTPOEHUS TOMO-
JIOTHYECKUX MOJeNeil, MoJeNeil AIeKTPOHHBIX KOMIIOHEHTOB M MPHEMbl OOBETUHEHUS YKa3aHHBIX MOJIE-
Jei B Moaenu GpyHKIMoHanbHele. Oco00e BHUMaHUE clieyeT oOpaTUTh Ha MaTpUYHbIE (POPMBI NTPEJICTAB -
JICHUs MaTeMaTH4YeCcKUX Mojesiei. BaxkHO TBepo OBNAZETh pallMOHAIBHBIMH METOAaMHU (POPMHUPOBAHUS
MaTeMaTH4eCKUX MOJENEH: METOIOM 3KBUBAJIEHTHBIX CXeM M O0OOOIIEHHBIM MaTPUYHBIM METOIOM B Of-
HOPOJIHBIX KOOPAWHATHBIX Oa3ucax.

Omnpenenenne cXxeMHbIX (DYHKIMH SBISETCS OCHOBHBIM 3TalloM TEOPETHUECKOrO HCCIEeIOBAHUSA
JMHEHHBIX AJIEKTPOHHBIX cxeM. [103ToMy HEOOXOIMMMO 3HATh BH/IBI CXeMHBIX (DYHKIMH M B 3aBHCHUMOCTH
OT TIOCTaBJIEHHOW 3aJjauM yMeTh BbIOMpaTh HauOosee mpuroaHsie (Gopmbl UX npezctaBieHus. Kpaiine
B)XHO BJIAJETh MPAaBUIIAMU MEPEX0JIa OT CXEMHBIX (DYHKIMI K YaCTOTHBIM U BPEMEHHBIM XapaKTEPUCTH -
kaM. He MeHee Ba)kHO 3HaTh CBSA3b MEX/ly YACTOTHBIMU U BPEMEHHBIMU XapaKTePUCTHUKAMH.
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OmnepatopHble METO/BI ABISAIOTCS HanOonee H3PPEKTUBHBIMU METOJIAMH aHAJU3a JTUHEWHBIX JJIEK-
TPOHHBIX cXeM. HecMoTpsi Ha HMpUHIMNHMATBHBIE OTPAaHUYCHHS ONEPATOPHBIE METOIBI MPUMEHHUMBI JUIS
UCCIICIOBAHUS 3HAYUTEIBHOTO KOJIMYECTBA KIJIACCOB AJIEKTPOHHBIX CXEM Pa3lIMYHOTrO (yHKIHMOHAIHHOTO
Ha3Ha4YeHHs. VIMEHHO 1M03TOMY HEOOXOIMMO TBEPO OBJIAAETH ANIAPATOM ANTeOPAaNYeCKUX M TOIOJIOTH-
YEeCKHX ONEpaTopHBIX MeTOMO0B. [IpMMEHUTENBHO K anreOpandecKuM METoJaM aHaji3a PeKOMEHAYeTCs
NpUOOpECTH HABBIKM MPUMEHEHHUS (POPMYJI CBSA3U CXEMHBIX (PYHKIMIT ¢ MAaTPHYHO-BEKTOPHBIMHU TTapaMeT-
pamu anreOpandeckux mozeien. s MeTona cUrHanbHBIX rpadoB cienyeT yMeTb (POpMHpPOBAThH rpadbl
HETIOCPE/ICTBEHHO 10 CXeMaM M MPUMEHSATh TONOJIOTHYECKHE (GOPMYJIBI ONPEETICHNS BEIPAKCHUN CXEM-
HBIX (DYHKITHA.

Kpaiine Ba)kHO OBJIAJIETh KJIACCHYECKUM METOJIOM aHaju3a 3JIEKTPOHHBIX CXEM BO BPEMEHHOH 00-
JacTH, MOCKOJIBKY 3TOT METOJ SIBIISIETCSI HanboJiee YHUBEPCATBHBIM U TIO3BOJISIET MPOBOJIUTH MUCCIIEI0BA -
HUS KaK JMHEHHBIX, TaK M HEJIMHEHHBIX, B TOM YHCIIE TUCKPETHBIX, 3JEKTPOHHBIX cxeM. HeoOxommmo
YMETh pacrpenesiTh (Ha3oBble NEpPEeMEHHbIE MOACIUPYEMBIX OOBEKTOB Ha BXO/IHBIC, BEIXOAHBIE TEPEMEH -
HbIE ¥ TIEPEMEHHBIC COCTOSIHUS, a TAaK)KE BBIABISATH TOIMOJIOTHYECKH 3aBUCHMBIC D depeHIranbHbe
nepemeHHble. i1 3pPEeKTUBHOTO MOJICIMPOBAHMS JIEKTPOHHBIX CXEM BO BPEMEHHOH 00JacTu clieayer
NpUOOpPECTH HAaBBIKH (POPMATM30BAHHOTO MOCTPOCHUSI MaTeMaTHYECKUX MoAeNel B 06a3nce mepeMeHHBIX
COCTOSIHUSI B MAaTpU4HOM (opme. Peanuzaius MaTeMaTHYeCKuX Mojesei B 6a3uce MepeMEeHHBIX COCTOs -
HUS TpeOyeT HaBBHIKOB NMPUMEHEHHS aHAIUTHYECKUX M YHCICHHBIX METOOB MHTETPUPOBAHUS CHCTEM
OOBIKHOBEHHBIX AH(PepeHInanbHbIX YpaBHEHUH.

14.2. Tpeﬁ()BaHI/Iﬂ K OIICHOYHBIM MaTepuajgam AJd JUll ¢ OrpaHHYC€HHBIMHA BO3MOKHOCTSAMU
3A0POBbH U HHBAJIHI0B
I[JISI JiuI ¢ OrpaHU4YCHHBIMH BO3MOXXHOCTAMU 3J0POBbA U MHBAJIUAOB MPECAYCMOTPCHBI JOIMOJIHU -
TCJIBHBIC OLICHOYHBIC MaTEPHAJIbI, IICPCUCHb KOTOPBIX YKa3aH B Ta6J'II/II_[€ 14.
Ta6J11/1ua 14 — I[OHOJIHI/ITGJIBHLIC MaTCpuajibl OUCHUBAHUA IJIA JIML C OrpaHUYCHHBIMU BO3MOKXHOCTAMU
310pOBbA U MHBAJIUJIOB

Kareropuu Bubl TONOTHUTEIBHBIX OIICHOYHBIX ®opMbI KOHTPOIISL M OLICHKH
oOyyaronuxcs MaTepuaioB pe3ynbTaToB 00y4eHHUS

TecTsl, MUCEMEHHBIE CAMOCTOSITEIIbHBIC
paboTHI, BOIIPOCH! K 3a4ETY,
KOHTPOJIbHBIE PA0OTHI

C napyumeHusMu
ciryxa

[TpeumyIieCTBEHHO MUCHMEHHAS
npoBepKa

C mapymenusmu | CobeceoBanme 1Mo BOIIpocaMm K 3a4ueTy, | [IpenmyinecTBeHHO yCTHas TPOBEpKa

3peHus OIIPOC 10 TEPMUHAM (MHAMBHYaTbHO)
C napyumeHusMu Pemenue qucTaHIMOHHBIX TECTOB,
OIIOPHO- KOHTPOJIbHBIE Pa0OThI, MUCbMEHHbIE | [IpenMylecTBeHHO AUCTaHIMOHHBIMU
JBUTATEJIBHOIO CaMOCTOsITEeNIbHbIE PaOOTHI, BOIPOCHI K METONaMHU
amrapara 3a4eTy
C orpanunuenussMu 1o | TecTsl, TUCbMEHHBIE CAMOCTOSITEIILHBIE [IpeuMy1ieCTBEHHO IPOBEpPKA
00IIeMeTUITTHCKIM paboThl, BOIIPOCHI K 3a4ETY, METOJIaMH UCXOZS U3 COCTOSHUS
MOKa3aHUAM KOHTPOJIbHBIE PA0OTHI, YCTHBIE OTBETHI | 00Y4aroLIerocss HA MOMEHT IPOBEPKU

14.3. MeTtoauueckue peKoMeHAAIMH M0 OLeHOYHBIM MaTepHAaJIaM JIsl JUI ¢ OTPAHUYEHHbIMHU
BO3MOKHOCTSIMU 3/10POBbsI 1 HHBAJIN/I0B

Jis M1l ¢ OrpaHUYEeHHBIMH BO3MOXKHOCTSIMHU 37I0POBbS M MHBAJIUIOB HPEAyCMaTPUBACTCS J10-
cTymHast (hopMma Mpe0CTaBICHUS 3aJaHUH OIEHOYHBIX CPEJICTB, @ IMEHHO:

- B IleyaTtHoi (opme;

- B IIeYaTHOW (hopMe ¢ YBEITHUYEHHBIM HIPUPTOM;

- B (hOpMe IITEKTPOHHOTO JIOKYMEHTA;

- METOJIOM YTEHHsI aCCUCTCHTOM 33JJaHUs BCIYX;

- IPEe0CTaBICHUE 3aJaHUs C HCIIOIb30BAaHUEM CYPIONIEPEBO/A.

Jlumam ¢ OrpaHWYEeHHBIMH BO3MOXKHOCTSIMU 3JI0POBbSI M MHBAIHIAM YBEIHYUBACTCS BpeMs Ha
MOATOTOBKY OTBETOB Ha KOHTPOJIBHBIE BOMPOCHL. /711 TakMX 0OyJarommxcst MpeayCcMaTpUBaeTCsl TOCTYTI -
Hast popmMa MpeoCTaBICHHS OTBETOB HA 3a/IaHUs, @ IMEHHO:
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- MMCEMEHHO Ha Oymare;

- Ha0Op OTBETOB Ha KOMITBIOTEPE;

- Ha0Op OTBETOB C UCIIOJIL30BAaHUEM YCIYT aCCHCTEHTA;

— NpEe/ICTaBICHNE OTBETOB YCTHO.

[Iponenypa orneHMBaHUST pPe3yAbTATOB OOYUEHUS JIUI] C OTPAHUYCHHBIMU BO3MOXKHOCTSMH 370PO-
BbSl 1 MHBAIHIOB 110 TUCLUILIMHE TPeIyCMaTpUBaeT IpenocTaBieHne nHGopMauu B popMax, aaanTH-
POBaHHBIX K OTPAHUYCHUSM HX 30POBBS M BOCTIPUSATHS HH(POPMALIUH:

JI1s1 JIMI ¢ HAPYIIEeHUSIMH 3PeHus:

- B (hopMe IIEKTPOHHOTO IOKYMEHTA;

- B IIeYaTHOW (hopMe YBEITMICHHBIM HIPHUPTOM.

JIJ1s1 JIMI ¢ HAPYIIEHUSIMH CJIyXa:

- B (hopMe IIMEKTPOHHOTO IOKYMEHTA;

- B reyaTHou (opme.

JIJ1s1 JIMI ¢ HAPYIIEHHUSIMH OTIOPHO-IBHIaTeJILHOTO anmapara:

- B (hopMe AIIEKTPOHHOTO IOKYMEHTA;

- B reyaTHou (popme.

[Tpy HEOOXOMUMOCTH JAJIS JIUI] C OTPAHUYEHHBIMHU BO3MOXHOCTSIMU 3/I0POBbS U MHBAJIUI0B TPOIIE-
Jypa OIICHWBAHUSI PE3yIbTaTOB 00yICHHUST MOXKET TIPOBOIUTHCS B HECKOIBKO ITATIOB.
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