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PilCC.\l()TpCH&l 151 ()1()(’)})6HU 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:

npodeccop kadeapa MPOMBIIIICHHON
DIEKTPOHUKHU H. C. Jleroctaes

3aBenyromuii odecrieunBaroen kag.
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Hexan 3uB® H. B. Ocumnor
3aBenyromnuii BeITycKaroIen kag.

IIp> C. I'. MuxajibueHKO
OKCIEPTHI:

ITpodeccop kadeapsl MPOMBIIILICH-
HoMt anexkTponuku (I1p3) B. 1. CemenoB

JlonieHT Kadenpbl NPOMBIIUIEHHON
anektponuku (I1p2) . O. Ilaxmypun
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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 AUCHUIUIMHAME, (HOPMHUPYIONTUMU HavalbHBIC 3HAHUS, SBISIOTCS: MeTob
aHaIM3a M pacyeTa dJIEKTPOHHBIX cXeM, AHAIOroBas 3NeKTpoHuka, OCHOBBI MpeoOpa3oBaTeIbHON TEXHHU-
ki, CXeMOTEeXHHUKa, TBepAOTENbHAs SJIEKTPOHUKA, TeopeTUUeCKEe OCHOBBI AEKTPOTEXHUKHU, Teopus aB-
TOMAaTHYECKOT0 YIpaBICHUSI.

[TocnenyromumMu TUCHUIUIMHAMU SBJSIFOTCS: MeToipl aHanu3a U pacueTa 3JEKTPOHHBIX CXEM,
DHepreTudeckas deKTPOHUKA.

3. TpeOoBaHus K pe3yJbTaTaM OCBOCHHS THCHUIINHBI

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

— OIIK-3 crnocoOGHOCTBIO pellaTh 3aJlaud aHaliM3a U pacdyeTa XapaKTePUCTHK 3JIEKTPHUYECKUX
Herne;

— TIK-1 criocoGHOCTBIO CTPOUTH MpOcTeiiue pu3nyeckue 1 MaTeMaTHUECKUe MOJIeNIN Mpubo-
POB, CXEM, YCTPOWCTB M YCTAHOBOK 3JEKTPOHUKH M HAHOAJIEKTPOHMKH PA3JIMYHOTO (PYHKIHMOHAIHHOTO
Ha3HA4YeHUs, a TaK)Ke MCMOJIb30BaTh CTaHIaPTHBIE MPOTrPAMMHBIE CPEACTBA UX KOMITbIOTEPHOTO MOJIEINIHU -
pOBaHUs;

— IIK-5 roroBHOCTBIO BBIMOJHATH PACYET U MPOEKTHPOBAHUE AIIEKTPOHHBIX MPUOOPOB, CXEM H
YCTPOUCTB pa3iIMYHOTrO (PyHKIIMOHATBLHOTO Ha3HAYEHUsS] B COOTBETCTBUH C TEXHUYECKUM 33JaHUEM C UC-
MOJIb30BAaHUEM CPEACTB aBTOMATH3AI[MU MPOEKTUPOBAHUS;

B pesynpTrare u3ydeHus IMCIHUIIIMHBI 00YyJatOMIUNACS TO0JIKEH:

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

—  yYMeThb IPUMEHATH METObl MATEMaTHYECKOIO aHAJIN3a U MOJCINPOBAHUSA, TEOPETHYECKOTO U
HKCIIEPUMEHTAIBHOTO MCCIIEJOBAHMS; OCYILECTBIAT cOOp M aHAJIM3 MCXOMHBIX JAaHHBIX JAJIS pacyera u
HNPOEKTUPOBAHUS JIEKTPOHHBIX CXEM U YCTPOMCTB pa3iaMyYHOrO (PyHKIIMOHAJIBHOTO Ha3HAYEHUS; CTPOUTH
du3nueckre 1 MaTeMaTUu4ecKre MOJAETH MPUOOPOB M YCTPONCTB AIIEKTPOHUKH U HAaHOIJIEKTPOHUKHU pa3-
JMYHOTrO (PYHKLIMOHAJIBHOTO HA3HAYEHUS, a TaK)Ke UCIIOJIb30BaTh CTaHIAPTHBIE IIPOrPpaMMHBIE CPEJICTBA
KOMITBIOTEPHOI'0 MOJIEJINPOBAHUS.

— BJAaJeTh METOJAMH CXEMOTEXHHUYECKOIO INPOCKTHPOBAHMS IJIEKTPOHHBIX YCTPOMCTB C HC-
II0JIb30BAaHUEM CPEICTB aBTOMATU3UPOBAHHOIO IIPOEKTUPOBAHUS; METOAUKAMHU IKCIIEPUMEHTAJIBHBIX HC-
CJIeZIOBaHHI MPUOOPOB M YCTPOMCTB JIEKTPOHUKH M HAHOZJIEKTPOHUKU PA3NUYHOTO (PYHKIHMOHATBHOTO
Ha3HA4YCHUS.

4. O6beM IMCUMIJIMHBI M BUABI Y4e0HOI padoThI
OO01ast TpyI0EMKOCTb JUCHUILUINHBI cocTaBisieT 4.0 3aUueTHBIX eIMHMILIbI U IIPECTaBIeHa B Ta0OIu -
ue 4.1.
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Tabmuma 4.1 — TpyA0eMKOCTh TUCITUILTAHBI

Bunbl yueOHO fesITeIbHOCTH Bcero uacos CemecTpsl
7 cemectp 8 cemectp
AynuTopHbI€ 3aHATHUSA (BCETO) 14 10 4
Jlexknuu 8 2
[IpakTuyeckue 3aHATUS 6 4 2
CamocTosiTenbHas paboTa (Bcero) 121 96 25
[ToaroroBka K KOHTPOJIBHBIM paboTamM 80 80 0
[ToaroroBka K MpakTUYECKUM 3aHATHUSAM, 19 16 3
CeMUHapam
BrImotHeHHE KOHTPOJIBLHBIX padoT 22 0 22
Bcero (0e3 ax3aMeHa) 135 106 29
IToaroroBka 1 caya sK3amMeHa 9 0 9
OO6miast Tpy1I0€MKOCTb, 4 144 106 38
3aueTHnie EquHuIibs 4.0
5. Conepxxanue QMCUMILITHHBI
5.1. Pa3zaennl AMCHUNIMHBI 1 BUAbI 3aHSATHIA
Pazniensl TUCIUIUTMHEI ¥ BUBI 3aHATUN PUBEICHBI B Ta0muiie 5.1.
Tabmuma 5.1 — Pa3mensl JUCIUILIMHLI U BUALI 3aHATHI
— ]
= = 2 g 2 g
7 = g | gz S5
HasBanus pa3nenoB IuCHUATITHHB 5 © Q. f; § & %
= = = s 0 =
o, < o 9 o =
= © MRS g g
7 cemecTp
1 OOGmre monoXKeHUs aHalu3a, pPacyeTa U Ofl- 1 0 8 9 OIIK-3, TIK-1,
TUMU3AIMHU AIEKTPOHHBIX CXEM. TIK-5
2 MaremaTtnyeckoe ONMMCaHUE IIEKTPOHHBIX 2 1 40 43 OIIK-3, TIK-1,
CXEM. IIK-5
3 CxemHble QYHKIIUM U UX aHAJH3. 1 1 18 20 OIIK-3, T1K-1,
IIK-5
4 AHanu3 3JIEKTPOHHBIX CXEM ONEPATOPHBIMU 2 2 30 34 OIIK-3, I1K-1,
METOIAMU. TIK-5
Hroro 3a cemectp 6 4 96 106
8 cemecTp
5 AHanu3 JIMHEWHOU AJEKTPOHHOM CXEMBI He- 2 2 25 29 OIIK-3, TIK-1,
MIPEPBIBHOTO JEHUCTBUS ONEPATOPHBIMU MaT- IIK-5
PUYHBIMH METOJIAMU
Hroro 3a cemectp 2 25 29
Hroro 121 135
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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
HaszBanus pasznenos Copeprkanue pa3aesnoB JUCHUILTUHBI (110 JIEKIUSM) 5 &5
o) S E
= o, =
a o 2
~ S}
7 cemecTp
1 OOmre mosoXKeHUs 3amaun MpOEKTUPOBAHUS AMEKTPOHHBIX cxeMm. Obmme 1 OIIK-3,
aHaju3a, pacuera u BOIIPOCHI MaTeMaTU4YeCKOro Moaenuposanus. Knacen- IK-1, TIK-
ONTUMHA3AINU (dbuKkarus MaTeMaTHYeCKUX MOJICNICH. DTarbl MaTeMa- 5
JJIEKTPOHHBIX CXEM. TUYECKOI0 MOAEIMPOBaHUA. MeToIbl peain3aluy Ma-
TEMaTUYECKNX MOJIETIEH.
Hroro 1
2 Marematuueckoe Knaccugukarus 371eKTpOHHBIX CXEM 110 MaTeMaTHye- 2 OIIK-3,
ONMCAHME IEKTPOHHBIX | CKOMY OMMCAHHIO. TOMOJIOrNYECKNE MOJEIH JJICK- ITK-1, TIK-
CXEM. TPOHHBIX CXEM: CXEMbI 3AMEILICHUS JIEKTPOHHBIX 1€~ 5
e, MoIOCHBIE TPadbl, TOMOJOTHYECKUE MATPHUIIBI U
ypaBHeHUs1. MaTemaTuuecKkue MoJIeI KOMIIOHEHTOB
ANEKTPOHHBIX cxeM.[loHsTHE U BBl KOOPIMHATHOTO
6azuca. Metozpl (hOpMUPOBAHUS Y3JIOBBIX U KOHTYP-
HBIX YPaBHEHUI: METO/1 SKBUBAJICHTHBIX CXEM B MaT-
pudHOl opme, 0000IIEHHBII MaTPUYHBIA METO/.
Hroro 2
3 Cxemusbie ¢pynkuuu 1 | [loHATHE M BUABI CXeMHBIX (QYHKIIUH 3IEKTPOHHBIX 1 OIIK-3,
WX aHaJu3. cxeM. DOpMBI IPEJICTABIICHUS CXEMHBIX (YHKITUH. IIK-1, ITK-
YacToTHBIE ¥ BpEMEHHBIEC XapaKTEPUCTUKU U UX I1apa- 5
METpBHI.
Hroro 1
4 Ananu3s neKkTpoHHbIX | OmnpeneneHre cXeMHbIX (PYHKLIUH 10 MaTpUYHO-BEK- 2 OIIK-3,
CXEM OIEePaTOPHBIMU TOPHBIM MapaMeTpaM IEKTPOHHBIX cxeM. Omnpeerne- ITK-1, TIK-
METOJIaMHU. HUE CXEMHBIX (PYHKIUN IEKTPOHHBIX CXEM METOAOM 5
CUTHAJIBHBIX TPadoB.
Hroro 2
Hroro 3a cemectp 6
8 cemecTp
5 AHanu3 JIMHEUHOU AHanu3 JIMHEWHON AIIEKTPOHHON CXEMbI MAaTPUYHBIM 2 OIIK-3,
3JIEKTPOHHOW CXEMBbI METOJ0M ITK-1, TIK-
HENPEPBIBHOTO JCHUCTBHSA | pr o 2 5
OIIepaTOPHBIMU
MaTPUYHBIMU METOJIaMU
Hroro 3a cemectp 2
Hroro 8

5.3. Paznenbl AUCHUILVIMHBI U MEKIUCIMIVIMHAPHBbIE CBSI3H € 00ecneYnBAKIIMMH (TpeabIy IUMH)
U obecnneynBaeMbIMU (MOCJAeAYIONIUMHU) JUCHUNIIMHAMEA
Paznenbl qUCHUITUHBL U MEXIUCIUIUIMHAPHBIE CBSI3M C 00€CTIeYMBAIOIIMMHU (TIPEAbIAYIIUMU) U
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obecreunBaeMbIMH (ITOCIETYIOMUMHI ) TUCIUTUTHHAMH MTPEICTaBICHBI B Tabmie 5.3.
Tabmua 5.3 — Pa3genbl AMCHUIUIMHBL U MEXIUCIIUIUIMHAPHBIE CBS3H

Ne pa3zenoB gaHHOW AMCIUTUIMHBI, IJIS1 KOTOPBIX
HE00XOIMMO U3ydeHHE 00ECTICUNBAIONITUX U
o0ecreYnBaeMBbIX TUCIIUILTHH

1 2 3 4 5

HpC,Z[HICCTBYIOIJ_II/IC JAUCITUITIINHBI

HanmenoBanme JUCHUITINH

1 Metozp!l aHa/IM3a U pacyeTa 3JIEKTPOHHBIX
CXeM

- - - - -

2 AHanoroBasi 3JICKTPOHUKA

3 OCHOBBI ITPe0OPa30BATEIILHON TEXHUKU

4 CxeMOTEXHHUKA

+l+ 4+ +

5 TBeproTenbHast IEKTPOHUKA

6 TeopeTnueckne OCHOBBI JIEKTPOTEXHUKH +

7 Teopusi aBTOMAaTHUECKOTO YIIPaBICHUS +

[Tocnenyromume TUCIUITITUHBI

1 MeTtozanl aHaIM3a U pacyeTa 3JICKTPOHHBIX
CXEM

+ - - + +

2 DHepreTUyecKas IEKTPOHUKA + + +

5.4. CooTBeTcTBHE KOMIIETEHIIMIA, (OPMHUPYEMBIX NPH U3yYeHUH TUCIHHUILUIMHBI, U BUA0B 3aHATHI
CooTBeTCTBHE KOMIIETCHIIMH, (DOPMUPYEMBIX TPH HM3yYCHUHW AWCIHILINHBI, W BHJOB 3aHATHU
MIPEICTABICHO B Tabmuiie 5.4.
Tabmuna 5.4 — CooTBETCTBHUE KOMITETEHIIUM, (POPMUPYEMBIX MPU U3YUECHUU UCUUIUIAHBI, U BUJOB 3aHS -

TUU
§ Bunel 3ansatuit
= . )
5 = S
5 % > s DopMbl KOHTPOJIS
E 9 52 :
= = < =
g o, S
< = @
OIIK-3 + + + KonrtponpHas pabora, Jk3ameH,
Tect
ITK-1 + + + KontponpHas pabora, Jk3ameH,
Tect
[1K-5 + + + KonTpomnsHas pabora, Dk3aMeH,
Tect

6. UnTepakTBHBIE MeTOABI M (GOPMBI OPraHU3aALMU 00yYeHH s
He npenycmorpeno PVYII.

7. JlabopaTtopHble paGoThl
He npenycmorpeno PVYIIL.

8. IIpakTuyeckue 3aHATUSA (CEMUHAPBHI)
HaunmeHnoBaHue npakTHUECKUX 3aHATUIA (CEMUHAPOB) MPUBEACHO B Tabuiie §.1.
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Tabmuua 8.1 — HaumeHOBaHME MPAKTUUYECKHUX 3aHATUH (CEMHUHAPOB)

o L=
= 2 =
3 =
Z > 5
HasBanus pasnenos HaumeHoBaHME IPAKTUUECKUX 3aHATUHN (CEMHHAPOB) 2 2 5
o) S E
= o, =
a o 2
~ S}
7 cemecTp
2 MaremaTuyeckoe dopMupoBaHUE TOIOCHOTO Tpada MEKTPOHHOU 1 OIIK-3,
OTIMCAHME AJICKTPOHHBIX | LIEIH, BEIOOP CUCTEMBI TJIABHBIX CEYCHUH U TTIABHBIX IIK-1, IIK-
CXEM. KOHTYPOB. 5
Hroro 1
3 CxemHble GyHKIMU 1 | DOPMUPOBAHHE CUCTEMBI KOOPMHATHBIX YpaBHEHUN 1 OIIK-3,
UX aHaJIn3. IUTsL KOOPAWHAT B MAaTpHYHON (hOpME B COKpPAIIEHHOM [K-1, TIK-
THOPUIHOM KOOPAMHATHOM Oa3uce. 5
Hroro 1
4 Ananus nekTpoHHBIX | OmnpeneneHne BhIpaKeHU CXeMHBIX (PyHKIIMNA MeTO- 1 OIIK-3,
CXEM OMepaTOpHbIMU JIOM SKBHUBAJICHTHBIX CXEM B MaTpUUYHOU (popMme. IIK-1, ITK-
METOAaMH. OmnpeneneHne BoIpaKeHUH CXEMHBIX (DYHKIUH 110 CUT- 1 3
HanpHOMY U-rpady M»a3oHa.
Hroro
Hroro 3a cemectp 4
8 cemecTp
5 AHanu3 JIMHEUHOU J17ig 3a1aHHOM TUHEWHOMN 3JIEKTPOHHOM CXeMBbI: Gop- 2 OIIK-3,
3JIEKTPOHHOW CXEMBbI MHPOBAHUE MATEMATUYECKON MOJIETN, OTIPEICIICHUE IIK-1, ITK-
HENPEPHIBHOTO JIEHCTBUS | BBIPAXKEHUH OCHOBHBIX CXEMHBIX (DYHKLIUH, pacyer 5
OTIepaTOPHBIMU YaCTOTHBIX XapaKTEPUCTUK C UCIIOJIb30BaHUEM MaTe-
MaTpUYHBIMU METOJIAMHM | MaTMYECKOro IporpaMmmHoro odecneuenust Mathcad.
Hroro
Hroro 3a cemectp 2

Hroro

9. CamocrosiTesibHasi padora

Bunasl camocTosiTenbHOM paboThI, TPYAOEMKOCTh U (hOpMUpPYEMbIe KOMIIETCHIIUU MTPEICTABICHHI B

tabmmue 9.1.
Tabmuma 9.1 — Busiel caMOCTOSTENBHON padOThI, TPYIOEMKOCTh M JOPMHUPYEMbIE KOMIIETCHIIUN
3 @]
2 Z E
3 = =
o 2 o
Bunpl camocTosTenbHON > 0
HazBanus pa3nenos zF &5 ®opMBI KOHTPOJIS
padoThI B s 2
S g =
e e 2
= S}
7 cemecTp
1 OO01ue mosoKeHUs [ToaroroBka Kk KOHTPOJIb- 8 |OIIK-3, |KonrtposbHas pabora,
aHajau3a, pacuera u HBIM paboTam IK-1, Tect, Ox3ameH
ONTUMHA3AINU Hroro 3 TIK-5
JNIEKTPOHHBIX CXEM.
2 Maremaruyeckoe IToaroroBka K mpaxkTuye- 4 |OIIK-3, |KonrtpoabHas padora,

CornacoBaHa Ha noptane Ne 39214




ONMCAHME ICKTPOHHBIX | CKUM 3aHSITHUSIM, CEMUHA- TIK-1, TecT, Ox3amMenH
CXEM. pam IIK-5

[ToaroroBka Kk KOHTPOJIb- 36

HBIM paboTam

Hroro 40
3 Cxemuble ¢pyHKIMH U uX | [logroroBka Kk KOHTPOJIb- 18 |OIIK-3, |KoutponbHas paboTa,
aHasus. HBIM paboTam IIK-1, Tect, Ox3ameH

[TK-

Hroro 18 3
4 Ananus anektpoHHbix  |IlogroroBka k mpaxkTuye- 12 |OIIK-3, |KonutponbHas paborta,
CXEM ONepaTopHbIMU CKHM 3aHSITHSIM, CEMHHA- TIK-1, TecT, DK3amMenH
METOAAMU. pam IIK-5

[ToaroroBka Kk KOHTPOJIb- 18

HBIM paboTam

Hroro 30
Hroro 3a cemectp 96

8 cemecTp

5 AHanus IuHeNnHOU Brimonnenne koutponbhbix | 22 |OIIK-3, | KouTponbHas pabora,
3JIEKTPOHHOW CXEMBbI pabort IK-1, Tecrt, Dx3ameH
HETPEPBIBHOTO ICUCTBUS | . JIFOTOBKA K MPAKTHYe- 3 TIK-5
OICPATOPHEIMH CKHM 3aHATHSAM, CEMHHA-
MaTpUYHBIMUA METOIaMHU pam

Hroro 25
Hroro 3a cemectp 25

[ToaroroBka u ciava sK3a- 9 DK3aMeH

MEHa
Hroro 130

10. KypcoBoii npoekTt / kypcoBasi padota
He npenycmotrpeno PVYII.

11. PeiiTuHroBasi cucreMa JJisi OLIEHKHU YCIIeBAeMOCTH 00y4aroumuxcst
PeittuHroBas cucrema He UCIIOIB3YETCA.

12. YueOHO-MeTOAM4YeCKOEe M HHGOPMALMOHHOE o0ecieyeHre JUCHMIITIHHbI

12.1. OcHoBHas JuTEpaTypa
1. VYuebHoe mocobue «MeToapl aHAIM3a U pacueTa SJIEKTPOHHBIX CXeM» [DJIEKTPOHHBIA pe-
cypc]: s nanpasnerus: noarotoBku 210100.62 «DnekTponuka n HaHOYIEKTpoHUKa». [Ipoduns «IIpo-
MbIIUIEHHass dnekTpoHuka» / Jlerocraee H. C. - 2014. 230 c¢. - Pexum pocryna:
https://edu.tusur.ru/publications/4281 (nara obpamenus: 12.07.2018).

12.2. lonosiHuTEeIbHAS JIUTEPATYpPa
1. JleroctaeB H.C. Meronsl aHanm3a 1 pacdera dJEKTPOHHBIX cxeM : yueb. mocodbue / H.C. Jle-
roctaeB, K.B. UerBepros. — ToMck: TOMCK. TOC. YH-T CUCTEM yMp. U paauo-miekTponuku, 2006. — 302 c.
(mammume B 6nbmmoreke TYCYP - 30 5k3.)
2. KommbproTepHOE€ MOJIEIMPOBAHUE M MTPOCKTUPOBAHKE [ DNEKTPOHHBIN pecypc]: YdeOHoe moco-
oue / CammkaeB HO. P. - 2012. 94 c. - Pexxum pocryma: https://edu.tusur.ru/publications/2548 (mata 06-
pamenus: 12.07.2018).
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12.3. YueOHO-MeTOAHYECKHE MTOCOOUHA

12.3.1. O0s3aTenbHbIC y4eOHO-METOAMYECKHE TOCOOHS
1. Jleroctae H.C. Metoapl aHanu3a M pacueTa JIEKTPOHHBIX CXEM: PYKOBOJCTBO K OpraHu3a-
UM CaMOCTOSITEIbHOM paboThl U1 cTyAeHTOB crienuanbHocT 210106 «IIpombliieHHas SIeKTPOHUKA /
H.C. Jlerocraes, K.B. YerBepros; denepanbHoe areHTCTBO 10 00pa3oBaHuUIO, TOMCK. roc. yH-T CUCTEM
ynp. u panuoanekrponuku, Kadenpa npomsinuiennoit anekrponuku. — Tomck: TYCVYP, 2006. — 215 c.:
WI. (U1 IPaKTUYECKUX 3aHATUM cTp. 19-37; BbINONHEHUS KOHTPOJIBHOU paboThl cTp. 19-50, 124-134;
camocToATeNbHOU paboThl cTp. 134-189) (Hanuuue B Oubnuotexe TYCYP - 85 3k3.)

12.3.2. YueOHO-MeTOAMYeCKHE MIOCOOMS 1JIs1 JIMI € OTPAHMYECHHBIMH BO3MOKHOCTSIMH 3/10POBbS H
HHBAJIM/I0B

Y4eOHO-MEeTOAMUECKNE MaTepUabl ISl CAMOCTOSTEIBHON M ayTUTOPHOU paboThl 00ydyaromumxcs
U3 YHCiIa JIUI C OTPAaHUYCHHBIMU BO3MOXKHOCTSIMU 3/10POBbSl U MHBAIMIOB MIPEAOCTABISIOTCS B (OopMaXx,
Q/IalITUPOBAHHBIX K OTPAaHMYCHHUSIM UX 3JI0POBbS M BOCIIPUATHUS HH(DOPMAITHH.

JIJ1s1 JIMI ¢ HAPYIIEeHUSIMH 3PeHust:

- B (hopMe INIEKTPOHHOTO IOKYMEHTA;

- B IIeYaTHOW (hopMe YBETMUCHHBIM HIPUPTOM.

JI1s1 JIMI ¢ HAPYIIEHUSIMH CJIyXa:

- B (hopMe IIEKTPOHHOTO IOKYMEHTA;

- B IIe4aTHOU hopme.

JIJ1s1 JIM1 ¢ HAPYLIEHHSIMH OTIOPHO-IBHIaTeJILHOTO anmapara:

- B (hopMe IIMEKTPOHHOTO IOKYMEHTA;

- B reyaTHou (opme.

12.4. IlpodeccuonanibHbie 6a3bl JAHHBIX U HHGPOPMAIMOHHBbIE CIPABOYHbIE CHCTEMbI

1. Poccuiickuii ”HGOPMAIIMOHHBIN MOPTAJ B 00JJaCTH HAYKH, TEXHOJIOTHH, MEAUIIMHBI K 00pa30-
BaHUs [DIEeKTPOHHEIN pecypc] - Pexum noctyna: www.elibrary.ru, nata oopamienns: 12.07.2018.

2. HWudopmarmonHsle, CripaBOYHbIE 1 HOPMAaTUBHBIC 0a3bl JaHHBIX [ DJIEKTPOHHBIN pecypc] - Pe-
UM jnoctyna https://lib.tusur.ru/ru/resursy/bazy-dannyh, nara oopamenus 12.07.2018.

13. MartepuajibHO-TEXHUYECKOE O0ecnedyeHue TUCIUIINHBI U TpedyeMoe MporpaMMHoe
o0ecneueHnune

13.1. O6uue TpedGOBaHUSI K MATEPHATbHO-TEXHMYECKOMY U MPOrPAMMHOMY 00eCTeYeHH 0
AUCHUTLTHHBI

13.1.1. MaTepuaJbHO-TeXHHYECKOE U IPOrPaMMHoOe o0ecnedyeHne ISl JIeKIIMOHHbBIX 3aHATHH
Jls mpoBeieHus 3aHATUH JIEKIIMOHHOTO TUIIA, TPYIIOBBIX M MHIAWBUYaIbHBIX KOHCYJIbTALUH, TE-
KYIIIETO KOHTPOJISI U MIPOMEKYTOYHOU aTTECTAIlMU UCIIONB3YeTCs yueOHas ayTuTOPHUS ¢ KOJTMYECTBOM TIO-
CaJIOuHBIX MeCT He MeHee 22-24, 000pyAoBaHHAs TOCKOH M CTaHAApTHOW ydeOHO# mebenbro. Mmerorces
JEMOHCTpAIMOHHOE 000pyI0BaHNE U YIeOHO-HATTISAHBIE TOCOOUS, 00eCIeYNBAIOIINE TEMATHUECKHE HI-
JIOCTPALMU 10 JIEKIIMOHHBIM pa3ieiaM TUCIUIUINHBI.

13.1.2. MaTepuaJbHO-TEXHHUYECKOE H IPOrPaMMHOe o0ecnedyeHne VI NPAKTHYEeCKUX 3aHATHI

BrraucnurensHas nabopaTtopust

yueOHasi ayTUTOpusl AJIsl IPOBEICHHs 3aHATUI MPAKTUYECKOrO THIA, yuyeOHast ayIuTOpuUs AJIs IIPO-
BEJICHUS 3aHATHIA Ja0OpaTOPHOTO THIA, ydeOHas ayIuTOpHUs ISl MPOBENCHHS 3aHITUH CEMHHAPCKOTO
THUIIa, TOMEILEHHUE I KypCOBOTO ITPOEKTUPOBAHUS (BBIIOIHEHUS KYPCOBBIX padboT)

634034, Tomckas obnacts, . Tomck, Bepmnuna ynuia, a. 74, 2016 ayn.

Onucanue uMerouierocs 000pya0BaHuUs:

- [IepconanbHbie KOMITBIOTEPHI (16 1IT.);

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

- Mynstumenuiineiii npoekrop NEC (1 mt.);

- Kommuiekt cnienmanu3upoBanHoi yueOHoN MeOenu;

- PaGouee mecTo mpernoaBares.

[TporpammHoe obecrieueHue:
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— PTC Mathcadl3, 14
— Windows XP Pro

13.1.3. MarepuajbHO-TEXHUYECKOE U IPOTPaAMMHOe odecredeHue IS CAMOCTOATEILHOI padoThI
Jist caMoCTOSTeNbHOM paboThl HCMONB3YIOTCA yueOHbIE ayAUTOPUU (KOMITBIOTEPHBIC KJIacchl),
PacCIOJIOKEHHBIE TIO aJIpecaM:
- 634050, Tomckast o6nacTb, T. Tomck, Jleanna mpocmnexr, 1. 40, 233 ayn.;
- 634045, Tomckas obmacTs, T. Tomck, yin. Kpacnoapmeiickas, 1. 146, 201 ayn.;
- 634034, Tomckast obnacTb, . Tomck, Bepmmauna ynuna, 1. 47, 126 ayn.;
- 634034, Tomckast obmacTs, T. Tomck, Bepmmanna ymuia, 1. 74, 207 aya.

CoctaB 000py/IOBaHUS:

- yueOHasi MeOelb;

- komnstoTepsl kinacca He Hike [I9BM INTEL Celeron D336 2.8['T. - 5 mmiT,;

- KOMOBIOTEPHI MOJIKIIOUYEHBI K ceTu «/HTepHeT» U 00ecreynBaroT JAOCTYI B AIIEKTPOHHYIO HH-
(dhopManmOHHO-00pa30BaTEIbHYIO CPEly YHUBEPCUTETA.

[TepeyeHb MPOrpaMMHOTO 0OECTICYCHUS:

- Microsoft Windows;

- OpenOftice;

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

- Google Chrome.

13.2. MatepuabHO-TeXHH4YECKOe o0ecredyeHre JUCIUIITHHBI ISl JIMI C OTPAHHYeHHBIMHU
BO3MOKHOCTSIMHM 310POBbSI 1 HHBAJIU/0B

OcBoeHME NUCUUIUIMHBI JIMLAMU C OTPAHUYEHHBIMU BO3MOYKHOCTSMHU 3JI0pPOBbS U MHBAIMJIAMU
OCYUIECTBIISIETCA C UCIIOIb30BAaHUEM CPEJICTB 00yUEHHS OOILEro U ClelnaabHOTO0 Ha3HAYEHUS.

[Tpu 3aHATHAX ¢ O0YYAIOUIMMHUCS ¢ HAPYIIEHUSAMH CJIyXa MPelyCMOTPEHO UCIIOJIb30BaHUE 3BYKO-
YCUJIMBAIOLIEH anmapaTypbl, MyJIbTUMEIUWHBIX CPEJICTB U APYTUX TEXHUUYECKUX CPEACTB Mpuema/nepesa-
4yy yuyeOHOM nHpOpMAaLIUU B TOCTYNHBIX (POpMax, MOOMIIBHOM CUCTEMBI MTpenoiaBaHus il 00YJaroLIXC s
C WHBAJIMIHOCTHIO, TOPTATUBHON MHIYKIIMOHHOM CUCTEMBI. Y4eOHasl ayTuTOpUs, B KOTOPOU 3aHUMAIOTCS
oOyyarolyecs: ¢ HapyllIeHHEeM CllyXa, 00Opy/lI0BaHA KOMITBIOTEPHOM TEXHMKOM, ayIMOTEXHUKOHM, BUIEO-
TEXHUKOM, FJIEKTPOHHON JOCKOW, MYJIbTUMEAUMHON CHCTEMOM.

[Tpu 3aHATHAX C OOYYAIOUIMMHUCS ¢ HAPYLIEHUSIMH 3PEHUSIMH TIPEIYCMOTPEHO HCIIOJIb30BAHKE B
JIEKIMOHHBIX U YU€OHBIX ayJUTOPUAX BO3MOXKHOCTH MPOCMOTPa yAaJIEHHBIX 00BEKTOB (Hanmpumep, TeKCTa
Ha JIOCKE WM CJIaiiia Ha SKpaHe) MPHU MOMOIIM BUACOYBEINIUTENEH A1 KOM(POPTHOTO POCMOTpA.

[Tpu 3aHATHAX C 0OYy4YaIOIIUMUCS € HAPYLIEHUSIMH ONOPHO-ABUIaTeIbHOIO anmnapara HCIojb-
3YIOTCS aJbTepPHATUBHBIE YCTPOHCTBA BBO/IA MH(OPMAIIMK U IpYTHE TEXHUUECKUE CPENICTBA ITpreMa/nepe-
nauu yueOHo# nHpopMaluu B TOCTYIHBIX (opMax, MOOMIIbHOM cucTeMbl 00ydeHHs ISl JTr0/Iel ¢ WHBa-
JUAHOCTBIO.

14. OIIeHO‘lHLIe MaTepuaJdbl H METOAUYECCKHUEC PCKOMECHAAIUHA 110 OPraHu3aiuu U3y4cHus
AUCHHUITINHBbI

14.1. Conep:xaHue OLEHOYHbIX MATEPHAJIOB U MEeTOAUYECKHE PEKOMEHIAIUN
Jlnst onieHKH cTenieHH C(OOPMHUPOBAHHOCTH M YPOBHS OCBOCHUS 3aKPEIUVICHHBIX 3a JUCIUTIIMHOM
KOMHeTeHLII/If/'I I/ICHOJIB3yIOTC$I OILICHOYHEBIC MaTepI/IaJII:I B COCTaBC:

14.1.1. TecToBBI€ 3a0aHUA
Tecto! "Bb10paTh npaBuibHbIE OTBETHI"
1. Co3nmanue onucaHus emie He CYIIECTBYIOUIETO TEXHUUECKOro 00beKTa Ha OCHOBE TpeOOBaHUM K
BBIXO/IHBIM TTapaMeTpaMm IPH 3aJJaHHBIX BHEIIHUX MapaMeTpax - 3TO
a) cuHTe3; 0) CTPYKTYPHBIM CHHTE3; B) HapaMETPUUECKUN CUHTE3; I') aHAJIU3.
2. OnpeneneHue 3HaUCHUH BHYTPEHHUX MMapaMETPOB AJIEKTPOHHON CXEMbl HA OCHOBE TPeOOBaHUIA
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K BBIXOJTHBIM TIapaMeTpam MpH 3aJaHHBIX BHEIIHUX MMapamMeTpax - 3TO
a) CUHTE3; 0) CTPYKTYpHBIN CHHTE3; B) MAPaMETPUUECKUI CUHTE3; T') pacyeT.
3. IIpu xakoM KonudecTBe pedep rpada 4nuciIio HE3aBUCUMBIX CEUEHHUH W KOHTYpOB OyIyT COBIA-
JlaTh, €CJIA YMCIIO BEPIIUH 4, a YMCJI0 KOMIIOHEHTOB n=1.
a)4;0)5;B)6;1) 8.

4. TIpu kakOM KOTUYECTBE BEPIIHMH rpada Yucio HE3aBUCUMBIX CEYCHHI U KOHTYPOB OYIyT COBIMA-
JIaTh, €CJIM YUCII0 pedep 8§, a YuciI0 KOMIIOHEHTOB n=1.

a)4;0)5;B)6;1) 8.

5. Onpenenutb YHUCIO HE3aBHUCUMBIX 3JIEMEHTOB HEONPEACIICHHON MAaTpUIbl COMPOTHUBIICHUI
MHOTOIOJIFOCHOTO KOMIIOHEHTA, UMEIOLIEH YETBEPTHINA MOPSAIOK.

a)7;06) 8;B)9; 1) 10.

6. CriocoOHOCTh MaTeMaTHYECKOW MOJIENIN OTPaXKaTh 3aJJaHHBIE CBOWCTBA MOJCITHPYEMOTO 00BCK-
Ta ¢ TpeOyeMOM TOYHOCTHIO — ATO

a) aJIeKBaTHOCTh; 0) YHUBEPCAIBLHOCTh; B) SKOHOMUYHOCTH; T') POOACTHOCTD.

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

a) 10; 6) 100; B) 1000; ) 10000.

8. Ompenenure cxeMuyro (yHknuio Znep B [KOM], ecnu Bxoguoe compotusienue 10000 Owm, a
ko3 dunMeHT nepeaaun Hanpsokenus 10.

a) 10; 6) 100; B) 1000; ) 10000.

9. Ilouck CTPYKTYpHI IEKTPOHHON CXEMBbI, 00CCTICUNBAIOIICH HAMIYYIINE B 3aJJaHHOM CMBICIIC
3HAYCHHSI BBIXOIHBIX TTAPaMETPOB MPH 33IaHHBIX BHEITHUX MapaMeTpax — 3TO

a) CTPYKTYpHBIH CUHTE3; 0) mapaMeTpHIeCKU CUHTE3; B) CTPYKTYpPHAsI ONITUMHU3AITUS; T') CHHTE3.

10. Cuctema HE3aBUCUMBIX CEUEHHH - 3TO

a) COBOKYITHOCTh CeUeHM rpada, obecrieunBaroias He3aBUCUMOCTh CUCTEMbl YPaBHEHHUH 110 BTO-
pomy 3akony Kupxroga;

0) COBOKYITHOCTh ce€4YeHHI rpada, obecrieunBaroias He3aBUCUMOCTh CUCTEMbI YPaBHEHUM 110 TIEp-
BOMY 3akoHy Kupxroda;

B) COBOKYITHOCTh CeUeHHMi rpada, odecrneunBaroiias He3aBUCUMOCTh CUCTEMbI YPaBHEHUI 110 TIep-
BOMY U BTOpoMy 3akoHaMm Kupxroda;

T') COBOKYITHOCTh cedeHHi rpada, obecrneunBaroiias He3aBUCUMOCTh CUCTEMBI YPaBHEHUM 110 3a-
koHy Oma.

11. I'maBHOE cedeHue - 3To

a) ceYeHre, KOTOPOMY MHITHIEHTHO TOJIBKO OJTHO pedpo nepesa rpada;

0) ceueHne, KOTOPOMY MHITMICHTHA TOJIBKO OJTHA XOP/a;

B) CEUeHHUE, KOTOPOMY MHIIUICHTHBI OTHO peOpo nepeBa rpada u oHa Xop/aa;

') ceueHue, KOTOpOMY HHITUACHTHBI TOJILKO Y-peopa.

12. Cuctema HE3aBUCUMBIX IIUKIIOB - 3TO

a) COBOKYITHOCTb IMPOCTHIX IIMKJIOB Ipacda, obecrneunBaromias He3aBUCUMOCTh CHCTEMbI ypaBHE-
HUI 110 BTOpoMy 3akoHy Kupxroda;

0) COBOKYMHOCTh MPOCTHIX ITUKJIOB rpada, odecreynBaronias He3aBUCUMOCTh CHCTEMBbI ypaBHE-
HUII 110 iepBoMy 3akoHy Kupxroda;

B) COBOKYITHOCTh NMPOCTHIX IUKJIOB Ipada, obecreunBaroniasi He3aBUCUMOCTh CHCTEMbI ypaBHE-
HUH 10 IEpBOMY U BTOpOMY 3akoHam Kupxroda;

') COBOKYITHOCTb MPOCTHIX LIUKJIOB Tpada, obecreunBaroniasi He3aBUCUMOCTb CUCTEMbI YpPaBHEHUHN
1o 3akoHy Oma.

13. I'maBHBIN KOHTYD - 3TO

a) MPOCTOH IHKJI, KOTOPOMY HHIIHICHTHO TOJIBKO OJTHO peOpo nepeBa rpada;

0) mpoCTOi LIMKII, KOTOPOMY MHIIMJEHTHA TOJBKO O/IHA XOPAa;

B) MPOCTOM ITUKJI, KOTOPOMY WHIIUICHTHBI OTHO peOpo aepeBa rpada u oHa XOpAa;

T') IPOCTOM LUKJI, KOTOPOMY MHIIMJEHTHBI TOJIBKO y-pedpa.

14. DneMeHT MaTpullbl HE3aBUCUMBIX KOHTYPOB paBeH +1, eciu

a) peOpo MHLKJEHTHO IIUKITY U HAMPaBJI€HO C HUM MPOTUBOIOIOKHO;
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0) peOpo MHIMIEHTHO UKITY U HANPABICHO C HUM COIJIACHO;
B) peOpO MHIMICHTHO CEYCHHUIO U HAIIPABJICHO C HUM COTJIACHO;
) peOpo MHIUAECHTHO CEUYCHHIO U HAMPABIECHO C HUM MPOTUBOIIOIOKHO.

15. OcoOblii LUK - 3TO

a) IMKJI, 00pa30BaHHBIN TOIBKO PeOpaMu 3aTaAFOIINX UCTOUHUKOB HAIPSKCHHMS;

0) 1K1, 00pa30BaHHBIN TOJIBKO peOpaMu eMKOCTEHH;

B) IIMKJI, OOpa30BaHHBIN TOJBKO peOpaMu 3aal0IUX UCTOYHUKOB HAMPSDKEHUS U peOpaMu eMKO-
CTel;

') IIUKJI, 00pa30BaHHBIN TOJLKO peOpaMu 3aJar0lIUX UCTOYHHKOB TOKA M peOpaMu WHIYKTUBHO-
CTeH.

16. Ocoboe ceuenue - 310

a) cedyeHue, 00pa30BaHHOE TOJIBKO peOpaMH 3a1a0IIMX UCTOYHUKOB TOKA;

0) ceuenue, oOpa30BaHHOE TOJIBKO peOpaMu HHAYKTUBHOCTEH;

B) ceyeHue, 00pa3oBaHHOE TOIBKO peOpaMu 33Aaf0IIUX UCTOYHHKOB TOKa U peOpaMu MHIYKTUBHO-
CTeH;

I') ceyeHne, 0Opa30BaHHOE TOJIBKO PeOpaMu 3a/1al0MIMX UCTOYHUKOB HAINPsLKEHHSI U pedpamMu eM-
KOCTEH.

17. B HeonpeneneHHO# MaTpulie MpoBoguMOcTeN N-TIOJIFOCHOTO KOMIIOHEHTA

a) CyMMa BCEX DJIEMEHTOB B KaXk/10l CTPOKE TOKJIECTBEHHO paBHA HYIIIO;

0) cymMMa BceX AJIEMEHTOB B KaX/IOM CTOJIOIE TOXKIECTBEHHO paBHA HYJIIO;

B) CyMMa BCEX AJIEMEHTOB B KXKJOU CTPOKE M KaKJIOM CTOJIO1IEe TOXKIECTBEHHO paBHA HYJIIO;

') CyMMa BCEX JIMAarOHAIBHBIX AJIEMEHTOB TOKIACCTBEHHO PaBHA HYIIIO.

18. B ocobenHol (HEeompeIeIeHHOM ) MaTPHIIE COMPOTUBICHUH N-TTOJTFOCHOTO KOMITOHEHTA

a) CyMMa BCEX JIEMEHTOB B KaX/I0H CTPOKE TOKJIECTBEHHO PaBHA HYIIIO;

0) cymma Bcex JIEMEHTOB B KaXKJIOM CTOJIOIE TOXKACCTBEHHO paBHA HYJIIO;

B) CyMMa BCEX DJIEMEHTOB B KOXKIOU CTPOKE M KaXKIOM CTOJIOIIE TOXKISCTBEHHO paBHA HYJIIO;

I') CyMMa BCEX JIMAarOHAJIbHBIX JIEMEHTOB TOKIECTBEHHO PaBHA HYIIIO.

19 B3aumHo omnpenenaeHHOe pedpo - 3To

a) peOpo, KOMIIOHEHTHOE YpaBHEHUE KOTOPOTO BHIPAXKAET TOK;

0) pebpo, KOMIOHEHTHOE YPaBHEHUE KOTOPOTO BBIPAXKAET HATPSKECHUE;

B) pebpo, KOMIIOHEHTHOE YpaBHEHHE KOTOPOTO 3alKChIBACTCS KaK JUIsl TOKA, TaK M JJIsl HaIpshKe-
HUS;

r) pedpo, coneprKaliee 3aBUCUMbIN UICTOUHUK HANPSDKEHUS YIIPaBIISIeMbli HANPSKEHUEM.

20. I'ubpuaHbIi CUTHANBHBIN rpad - ITO

a) rpad, mepeMeHHbIMH CUCTEMBbI YPaBHEHHH ISl KOTOPOTO SABJSIOTCS KaK TOKH, TaK M HaIlpsbKe-
HUS;

0) rpad, NCKOMBIMU TIEpEMEHHBIMU CUCTEMBI YPAaBHEHUHN ISl KOTOPOT'O SIBJISIIOTCS Y3JIOBBIE TOTEH-
[[UAJTBI, 4 33/IAI0NUMU TIEPEMEHHBIMHU SIBIISFOTCS TOKH,

B) rpad, UCKOMBIMU MEPEMEHHBIMU CHCTEMbl YPaBHEHUH ISl KOTOPOTO SIBISIOTCS KOHTYPHBIE
TOKH, a 33JJal0IIUMHU NepeMeHHbIMU sBIsit0TCS JJ1C;

r) rpad, ICKOMBIMU MIEPEMEHHBIMHU CUCTEMbI YPaBHEHUH JJI1 KOTOPOTO SIBJSIFOTCS Y3JIOBBIE MOTEH -
[[UAJTBI, a 3a/IAI0IUMU TiepeMeHHbIMU siBIIsiFoTCs DJC.

14.1.2. Dx3aMeHALIHOHHBbIE BONPOCHI

— Knaccuduxanus Tonoaoruueckiux MoJiesield 2JIeKTPOHHBIX CXEM HENPEPBIBHOTO IEHCTBUS

— Aaroput™ (HOpMHUPOBaHUS MOMIOCHOTO Tpada JIEKTPOHHOH 1IeTH, BEIOOP CHCTEMBI TJIaBHBIX CE-
YeHUH U ITTABHBIX KOHTYPOB

— @opMUPOBAHUE CUCTEMbI KOOPAWHATHBIX YPaBHEHU Il KOOPAUHAT B MaTPUYHOU Qopme B CO-
KpaIICHHOM T'HOPUIHOM KOOPJIMHATHOM Oa3uce

— IIpaBuna hopmupoBaHus MaTPUI] METOJIOM IKBHUBAJICHTHBIX CXEM B MaTpUYHOU (opMe B OJTHO-
POJTHOM KOOPJIMHATHOM Oasuce

— IlpaBuna dhopmupoBanusi MaTpul, 00OOIIEHHBIM MAaTPUYHBIM METOAOM B OJJHOPOJHOM KOOPIIH -
HaTHOM 0asuce

— Onpenenenue BIpaXXEHUN CXeMHBIX (QYHKIMIA 10 curHanbHOMY U-rpady Mna3ona
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— Omnpenienienue BBIPaXEHUH CXEeMHBIX (QYHKIHI 110 00001eHHoMy curHaigbHoMy U-rpady

14.1.3. Tembl KOHTPOJILHBIX PadoT

1. AHanu3 31eKTPOHHON CXeMbl MAaTPUYHBIMU METOaMu: (OPMUPOBAHUE MATPUUHBIX MaTeMaTH-
YECKUX MOJEJIeN 3aJaHHON 3JIEKTPOHHON CXEMBI, COAEPKAILEN aKTUBHBIE MHOTOIIOJIOCHBIE KOMIIOHEHTHI,
B OJIHOM W3 OJHOPOAHBIX KOOPJAMHATHBIX 0a3HMCOB; ONpEesIeHuEe NEePeJaTOUYHbIX M BXOIHBIX CXEMHBIX
(byHKIMI Ha OCHOBE MAaTPUYHO-BEKTOPHBIX ITAPaMETPOB

2. OmnpeienieHne CXEMHBIX (YHKIIMH IEKTPOHHBIX CXEM METOZ0OM CUTHAIbHBIX rpadoB: Gpopmupo-
BaHHE CUTHAJIbHBIX rpadoB (M330Ha nin 0000IIEHHOIO CUTHAIBLHOIO) 33aHHOM AIIEKTPOHHOM CXEMBbI U
orpeziesieHUE 110 HUM MePEeaTOYHON CXeMHON (YHKIIUH.

14.1.4. MeToanueckue peKOMeHAallul

J1s oNy4eHusT YeTKUX TPEICTABICHUI O CYIITHOCTH M OCOOCHHOCTSIX MOICITHPOBAHUS AIICKTPOH -
HBIX CXEM HEOOXOIUMO YCBOMTbH MOHATHUE MATEMAaTHUECKOW MOJEIH U OCHOBHBIE TPEOOBaHUs, MPEIbSB -
JsieMble K MoJieNisiM. BaxkHO 3HaTh crienu@uKy 3TalloB MaTeMaTHYECKOTO MOJICITHMPOBAHNUS, OCHOBHBIE Me-
TOJIBI peanu3aluy Mojenae 1 uX Bo3MOKHOCTH. C 1eJIbI0 CUCTEMAaTU3UPOBAHHOTO MIPUMEHEHHSI METOJIO -
JIOTHHA MaTeMaTU4eCKOTro MOJEITHMPOBAHUS HEOOXOMMO 3HATh 1 YMETh UCIIOJIb30BaTh KIIACCU(PUKAIINIO Ma-
TEMaTH4eCKUX Mojenei. s ysICHeHUs NMPaKTUYECKOH 3HaYMMOCTH MaTeMaTHYECKOro MOJICIMPOBAHMS
TaKXe CIIelyeT 3HaTh OCHOBHBIC BHIBI 33/1a4, PEIIAEMBIX TIPU MPOCKTHPOBAHUN TEXHHYECKUX OOBEKTOB U
KJIaccu(UKAIMIO UX NTapaMeTpoB.

Heo6xomumo 3HaTh, 9TO y4eT KiIacCH(UKAIMH IEKTPOHHBIX CXEM 0 MaTeMaTH4ecKOMY OIThca-
HUIO o0ecrieynBaeT NoBbleHue 3(pPeKTHBHOCTH MaTeMaTUYeCKOro MojenupoBanus. Teopernueckoii Oa-
30#1 (popMUpPOBAHHS MATEMATUIECKUX MOJIETICH AIEKTPOHHBIX CXEM SIBIISTFOTCS TIPAaBHIIA IOCTPOSHUS TOTIO-
JIOTMYECKUX MoJeneil, MoJeneil 3IeKTpOHHBIX KOMIIOHEHTOB M MPUEMbl 00BEIUHEHUS YKa3aHHBIX MOJIE-
neil B mogenu ¢pyHKIuoHanbHble. Oco00e BHUMAaHUE CiielyeT 00paTuTh Ha MaTpU4HbIE (OPMBI ITPE/ICTaB-
JIeHHsl MaTeMaTu4ecKuX Mozesnei. BaxkHO TBepo OBNaeTh pallMOHATIBHBIMH METOAaMHU (OPMHUPOBAHUS
MaTEeMaTHYEeCKHX MOJIEJICH: METOIOM SKBHUBAJICHTHBIX CXeM M O0OOIIEHHBIM MaTPUYHBIM METOIOM B O -
HOPOJIHBIX KOOPAWHATHBIX Oa3ucax.

Omnpenenenne CXeMHBIX (DYHKIMHA SBISETCS OCHOBHBIM 3TalloM TEOPETHUECKOTO HCCIIEIOBAHUS
JMHENWHBIX AJIEKTPOHHBIX cxeM. [103ToMy HEO0OXOMMMO 3HAaTh BBl CXEMHBIX (DYHKIMH U B 3aBUCHUMOCTHU
OT TIOCTaBJICHHOW 3ajJla4yll yMeTh BBIOMpaTh Hamboliee mpurogHbie (Gopmbl UX TpezcTaBieHus. KpaiiHe
BA)XHO BJIAJETh MPAaBUIIAMU MIEPEX0Jia OT CXEMHBIX (DYHKLUH K YaCTOTHBIM U BPEMEHHBIM XapaKTEPUCTH -
kaMm. He MeHee Ba)KHO 3HATh CBS3b MEX/y YaCTOTHBIMU M BPEMEHHBIMHU XapaKTEPUCTHKAMH.

OmnepatopHble METO/IbI ABISAIOTCS HanOosnee H3PPEeKTUBHBIMU METOJIaMH aHaJIU3a JTUHEWHBIX JJIEK-
TPOHHBIX cXeM. HecMOTpsi Ha NMpUHIMIHAIBHBIE OTPAHWYCHUS ONEPATOPHBIE METOIbI MPUMEHUMBI IS
UCCIICIOBAaHUS 3HAYUTEIBHOTO KOJIMYECTBA KJIACCOB AJIEKTPOHHBIX CXEM Pa3lIMYHOro (yHKIHMOHAIHHOTO
Ha3zHaueHHs. VIMEHHO MO3TOMY HEOOXOAMMO TBEPIO OBJANETh alapaToM aireOpandecKuX M TOTIOJIOTH-
YEeCKHX ONepaTopHbIX MeTOMO0B. [IpMMEHUTENbHO K anreOpandeckKuM METOJlaM aHajn3a PeKOMEHAYeTcs
nproOpecTr HABBIKH MPUMEHEHUS (POPMYJT CBSI3U CXEMHBIX (DYHKIIMH ¢ MATPHYHO-BEKTOPHBIMH ITapaMeT-
pamu anreOpandeckux mozenen. s MeTona cUrHajibHBIX rpadoB cienyeT yMeTb (OpMHpPOBATH rpadbl
HETIOCPEJCTBEHHO TI0 CXeMaM W MPUMEHSTH TOTIOJIOTHYECKHE (DOPMYIIBI OTIPEICIICHUS BEIPAKECHUH CXEM-
HBIX (DYHKIIMHA.

Kpaiine Ba)XHO OBIIAJIETh KJIACCHUECKUM METOJIOM aHaju3a 3JIEKTPOHHBIX CXEM BO BPEMEHHOMN 00-
JacTH, MOCKOJIBKY 3TOT METOJ SIBJIsieTCsl HanboJiee YHUBEPCAIbHBIM U TO3BOJIIET MPOBOJIUTH UCCIIEI0BA -
HUS KaK JIMHEHHBIX, TaK ¥ HEJWHEHHBIX, B TOM YHCJE AMCKPETHBIX, IEKTPOHHBIX cxeM. HeoOxomumo
YMETh pacipenesaTh (ha3oBble IEPEeMEHHbIE MOAEIUPYEMBIX OOBEKTOB Ha BXO/IHBIE, BEIXOAHBIEC IEPEMEH -
HbIC W TIEPEMEHHBIC COCTOSHHS, a TAK)KE BBISBITH TOIOJIOTHYECKH 3aBUCHMEBIC auddepeHnnanbHbe
nepemMeHHble. i1 3pPEeKTUBHOTO MOJICIIMPOBAHMS IEKTPOHHBIX CXEM BO BPEMEHHOH 00jacTu ciiemyer
nproOpecTr HaBBIKK (POPMATM30BAHHOTO MOCTPOCHUSI MaTeMaTHYECKUX MojeJiei B 0azuce rmepeMeHHbIX
COCTOSIHUSL B MaTpU4HOM (opme. Peanuzanus MateMaTHyecKuX Mojesei B 6a3uce MepeMeHHBIX COCTOs -
HUSI TpeOyeT HAaBBIKOB NPUMEHECHUs aHAIMTUYCCKHX W YHCICHHBIX METOJIOB MHTETPUPOBAHHS CHCTEM
OOBIKHOBEHHBIX AU(PepeHInanbHbIX YPaBHEHUH.

14.2. TpeGoBaHHs K OLCHOYHBIM MATEPHAJIAM JJIsl JIHI] C OTPAHUYCHHBIMHU BO3MOKHOCTAMH
310POBbS U HHBAJIN/I0B
Jis i ¢ orpaHMYEHHBIMA BO3MOYKHOCTSIMU 3/I0POBbSI M1 MHBAJIUIOB MIPELYCMOTPEHBI TOIOIHU -
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TEJbHBIE OLIEHOYHBIE MAaTEpHUAJIb], IEPEUEHBb KOTOPBIX YKa3aH B Tabnuue 14.
Tabmuma 14 — JlonomHUTEIbHBIE MaTepUalibl OIICHUBAHUS VIS JIUI] C OTPAaHUYEHHBIMH BO3MOXXHOCTSIMHU

340POBbA U HHBAJIMAOB

Kareropuu
oOydarommmxcs

Buanl 1OMOIHUTEILHBIX OLIEHOYHEIX
MaTepualoB

DopMBbI KOHTPOJISI U OLICHKU
pe3yabTaToOB 00yUEHUS

C napyueHusMu
ciryxa

TecTbl, MUCEMEHHBIE CAMOCTOSITEIIbHBIC
paboTHI, BOIIPOCH! K 3a4ETy,
KOHTPOJIbHBIE PA0OTHI

[TpeumyIieCTBEHHO MUCHMEHHAS
npoBepKa

C napymeHusMu
3peHus

CobecenoBanue 10 BOIPOCAM K 3a4eTy,
OTIPOC TIO0 TEPMHUHAM

[TpenmMyIieCTBEHHO yCTHAsI IPOBEPKa
(MHIMBUAYATIBHO)

C napyueHusMu
OIIOPHO-
JBUTATEJILHOTO
anmapara

Pemenne MUCTaHIIMOHHBIX TECTOB,
KOHTPOJIbHBIC pa6OTI>I, IIMCBbMCHHBIC
CaMOCTOSTENIbHBIE PabOTHI, BOIIPOCHI K
3a4eTy

HpCI/IMyme()TBeHHO JUCTaHIITMOHHBIMHA
MCTOAaMM

C orpaHUyYeHUSIMH 110
OO0IIeMeTUITUTHCKIM
MOKa3aHUSIM

TecTbl, MUCEMEHHBIE CAMOCTOSITEIIbHBIC
paboThl, BOMIPOCHI K 3a4ETy,
KOHTPOJIbHBIC PA0OTHI, YCTHBIE OTBETHI

[IpenMy1iecTBEHHO IPOBEPKA
METOJJAMHU HCXOAS U3 COCTOSTHUS
00ydaronierocst Ha MOMEHT TPOBEPKHU

14.3. MeTtoauueckue peKoMeHAAIMH M0 OLeHOYHBIM MaTepHAaJIaM JIsl JUI ¢ OTPAHUYEHHbIMHU
BO3MOKHOCTSIMHU 3/10POBbSI U HHBAJIN/10B

Jis M1l ¢ OrpaHUYEeHHBIMH BO3MOXKHOCTSIMHU 37I0POBbS M MHBAJIUIOB HPEAyCMAaTPUBACTCS J10-
cTymnHas ¢popMa NpeoCTaBIeHUS 3aJaHU OIIEHOYHBIX CPEJICTB, @ UMEHHO:

- B IleyaTtHoi (opme;

- B Ie4aTHOU (hopMe C YBETUUEHHBIM LIPUPTOM;

- B (hOpMeE INIEKTPOHHOI'O TIOKYMEHTA;

- METO/IOM YTEHUS ACCUCTEHTOM 33a/1aHUs BCIYX;

- IIPEIOCTaBJICHNE 3aJJaHUs C UCIIOJIb30BAaHUEM CYpPIONIEPEBOA.

Jluam ¢ OrpaHW4eHHBIMH BO3MOXHOCTSIMU 3JI0pOBbsl M MHBAIMJAM YBEIMUYUBAECTCA BpeMs Ha
MOJI'OTOBKY OTBETOB Ha KOHTPOJIbHBIE BONPOCHL. i1 Takux 00y4aromuxcs mperycMaTpiuBaeTcsl TOCTYII -
Hast (popMa npeoCcTaBICHHs OTBETOB Ha 3a/1aHus, & UMEHHO:

- MMCbMEHHO Ha Oymare;

- HaOOp OTBETOB HAa KOMIIBIOTEPE;

- Ha0Op OTBETOB C UCIIOJIb30BAHUEM YCIIYT aCCUCTEHTA;

- IIPE/ICTaBICHNE OTBETOB YCTHO.

[Iponienypa oreHHBaHUS PE3YIbTATOB OOYYEHHS JIMII C OTPAaHUYEHHBIMH BO3MOKHOCTSIMH 3/10pO-
Bbsl M MHBAIMJOB IO JUCLUIUIMHE MpelycMaTpUBaeT MpeaocTaBleHue nHpopManun B popmax, aJanTH -
POBaHHBIX K OTPAaHHMYCHHUSAM UX 370POBBS M BOCIIPUATHS HH(POPMALIUN:

JL1s1 i1 ¢ HAapyIIeHUsIMM 3PeHust:

- B (hopMe IIMEKTPOHHOTO IOKYMEHTA;

- B [le4aTHOU (hopMe yBETUYEHHBIM HIPUPTOM.

JI1s1 1M1 ¢ HAapyIIeHUsIMM CJIyXa:

- B (hopMe FJIEKTPOHHOTO IOKYMEHTA;

- B IeyaTHoOU (popme.

JI1s1 1M1 ¢ HApyIIeHUSIMM ONIOPHO-ABUTaTe/ILHOI0 annapara:

- B (hopMe FJIEKTPOHHOTO IOKYMEHTA;

- B reyaTHou (opme.

[Tpy HEOOXOMUMOCTH /TS JIUI] C OTPAHUYCHHBIMHU BO3MOXXHOCTSIMU 3/I0POBbS U MHBAJIUI0B TPOILIE-
Jlypa OLICHUBAHMsI PE3yIbTaTOB 00yUEHUsI MOXKET IPOBOAUTHCS B HECKOIBKO ITAIOB.
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