MHUHHUCTEPCTBO OBPA3BOBAHUS 1 HAYKHM POCCUHMCKOM ®EJEPAIIMA
DenepajbHOE TOCYIAPCTBEHHOE OI0KEeTHOE 00pa3oBaTe/ibHOE YUpek/JIeHHe BbICIIero 00pa3oBaHus

«TOMCKHM TOCYJIAPCTBEHHBIN YHUBEPCUTET CUCTEM
YITPABJIEHWA N1 PAIMOSJIEKTPOHUKI»

(TYCYP)
YTBEPXIAIO
JlupexTop nenapraMmeHTa 00pa3oBaHuUs
II. E. Tposn
«_» 20

PABOYA ITPOTPAMMA JTUCHUATUIMHBI
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

dopma oOyueHus: 3a04HasA

QaxynbreT: 3uB®, 3a04Hblil 1 BeuepHuil paxkyabTeT

Kadenpa: [Ip3, Kadeapa npomMbinieHHOH JIEKTPOHUKH

Kypc: 4

Cemectp: 7, 8

Y4eOusiii mnan Habopa 2014 rona

PaCHpC,Z[CJ]eHI/IC paGoqero BpEMCHU

Ne Buapl yueOHO A€SITEIBHOCTH 7 cemecTp 8 cemectp Bcero | 2B10%050500051
1 | JIexuun 6 4 10 JacoB
2 |IIpakTHueckue 3aHATHS 4 6 10 4acoB
3 Kypcooii mpoekT / KypcoBasi paboTa 2 2 4 4acoB
4 | Bcero aymuTOpHBIX 3aHATHH 12 12 24 4acoB
5 |CamocTosTenbHas paboTa 96 123 219 4acoB
6 | Bcero (6e3 ax3amena) 108 135 243 4acoB
7 |IloaroroBka M cava HK3aMeHa 0 9 9 4acoB
8 | OO6mas TpyI0eMKOCTh 108 144 252 JacoB
7.0 3.E.

KonTponbHbie paboThl: 8 cemecTp - 1
Ox3ameH: 8 cemecTp
Kypcooii mpoekt / kypcoBas paboTa: 8 cemecTp

Tomck 2018

CornacosaHa Ha noprtane Ne 39207




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.
IIp> C. I'. Muxasb4eHKO

Pabouast mporpaMma qUCHUIIIMHBI COTJIacOBaHa ¢ (paKkyJIbTETOM U BhITyCKaromel kadenpoii:

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

Huctunnuna «MeTtoasl aHanu3a U pacuera 3eKTpoHHbIX cxem» (B1.B.O1.9) otHOCUTCS K OI0KY
1 (BapuaTuBHas 4acTh).

[TpenmiecTBYIONMME JUCIUATLTHNHAME, (POPMHUPYIOIIMMH HA4YaJIbHbIC 3HAHUS, SBISIOTCS: MeTompl
aHaIM3a M pacyeTa dJIEKTPOHHBIX cXeM, AHAIOroBas 3NeKTpoHuka, OCHOBBI MpeoOpa3oBaTeIbHON TEXHHU-
ki, CxeMOoTexHHKa, TBepAOTEIbHAS dJICKTPOHNKA, TeopeTHUecKre OCHOBHI AJIEKTPOTEXHUKH, Teopus aB-
TOMATUYECKOTO yIPaBIICHUS.

[Tocnenyromumy AUCUUIUIMHAME SIBJISIOTCS: METOABI aHalM3a M pacyeTa AJIEKTPOHHBIX 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 JUCLUUILUINHBI cocTaBisieT 7.0 3aUeTHBIX eIMHMILIbI U IIPECcTaBIeHa B Ta0uu -
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) 24 12 12
Jlexknuu 10 4
[IpakTuyeckue 3aHATUS 10 4
KypcoBoii npoexT / kypcoasi pabora 4 2
CamocTtosiTenbHas paboTa (Bcero) 219 96 123
[TonroroBka Kk KOHTPOJILHBIM paboTam 80 80 0
BrimonHeHe KypcoBOTO MPOEKTa / KypcOBOH 93 0 93
paboTHI
[ToaroroBka K MpakKTUYECKUM 3aHATHUSM, 22 16 6
ceMHHapam
BrinonHeHne KOHTPOJIbHBIX paboT 24 0 24
Bcero (0e3 ax3aMeHa) 243 108 135
TToaroroBka u caada dK3aMeHa 9 0 9
OO6mias Tpy10€MKOCTb, 4 252 108 144
3adeTHble EnpHULBL 7.0
5. Conepxanne TUCUMIIIIMHBI
5.1. Pa3aenbl AUCHUILIMHBLI U BUbI 3aHATHH
Paznensl TUCHUIUTAHEI ¥ BUBI 3aHATHN IPUBEACHBI B Tabmmiie S.1.
Tabmuia 5.1 — Pasgens! fUCHUILINHEL U BUABI 3aHSITHI
N (&)
e < = =
- o =) D-‘_" § dm) E E{
. = ar Q s = S =
: s FoS ()
HasBanus pa3nenoB IuCHUTIITUHBI > ) 52 . o 2 &5
= 2 = < 5 0 5 g
=% 4 < O 0 o =
= O | ad s £
7 cemecTp
1 OG6mue nonoXKeHusI aHaau3a, pacyera u 1 0 2 8 9 OIIK-3, TIK-1,
ONTUMM3ALIMY JJIEKTPOHHBIX CXEM. I1K-5
2 MaTtemaTu4yecKoe OMUCaHue AIEKTPOH- 2 1 40 43 OIIK-3, TIK-1,
HBIX CXEM. IIK-5
3 CxeMHbIe (DYHKLIUHU U UX aHAIIU3. 1 1 18 20 | OIIK-3, IIK-1,
IIK-5
4 AHanu3s JIEKTPOHHBIX CXEM OIEpaToOp- 2 2 30 34 |OIIK-3, ITK-1,
HBIMHM METOJaMH. I1K-5
HWroro 3a cemectp 6 4 2 96 108
8 cemectp
5 AHanu3 IMHEHHOMN AIEKTPOHHON CXEMBbI 4 6 2 123 133 | OIIK-3, IIK-1,
HEIPEPBIBHOTO JEHUCTBUS ONIEPATOPHBIMU I1K-5
MATPUYHBIMUA METOJIaMHU
Hroro 3a cemectp 4 6 123 135
Hroro 10 10 219 243
4
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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
2 > 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. TUYECKOT0 MOJICIMPOBaHUs. MeTo/Ibl peanu3aiuu 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
AIEKTPOHHBIX cxeM.[loHsITHE U BUABI KOOPAHUHATHOTO
6azuca. Metozpl (hOpMUPOBAHUS Y3JIOBBIX U KOHTYP-
HBIX YPaBHEHUN: METO/I 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 4 OIIK-3,
3JIEKTPOHHOW CXEMBbI METOJ0M ITK-1, TIK-
HENPEPBIBHOTO JCHUCTBHSA | pr o 4 5
OTIEPAaTOPHBIMU
MaTPUYHBIMU METOJIaMU
Hroro 3a cemectp 4
Uroro 10

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

HanmenoBanme JUCHUITINH

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

o0ecIeYnBaeMbIX JUCHUITIINH

1

2 3 4 5

HpC,Z[HICCTBYIOIJ_II/IC JAUCITUITIINHBI

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

+

- - - -

2 AHanoroBasi 3JICKTPOHUKA

3 OCHOBBI ITPe0OPa30BATEIILHON TEXHUKU

4 CxeMOTEXHHUKA

5 TBeproTenbHast IEKTPOHUKA

+l+ 4+ +

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 KOMIETEHIUH, (POPMUPYEMBIX MpPHU HM3YUYEHUH IWUCIUIUIMHBI, ¥ BHJIOB 3aHATHA

MIPEICTABICHO B Tabmuiie 5.4.

Tabmuua 5.4 — CooTBeTCTBUE KOMIIETEHIIUH, (POPMUPYEMBIX IIPU U3yYEHUHN JUCLUIUIMHBL, U BUIOB 3aHs -

THH

Bunrwl 3ansatuit

KII/KP

®opMbI KOHTPOJIS

% Kommerenimn
Jlek
+ | IIpak. 3aH.

©)

+

+ | Cam. pa0.

KontponpsHas pabora, Jk3a-
MCH, 3alIura oT4eTa, 3allu-
Ta KypCOBBIX IPOEKTOB /
KypcoBbIX pabor, Tect, OT-
YeT MO KypCOBOMY MPOEKTY /
KypcoBoii pabote

[IK-1 + +

+ KonrtponrsHnas pabora, Jk3a-
McEH, 3alura oT4eTa, 3aln-
Ta KypCOBBIX IPOEKTOB /
KypcoBbIX pabor, Tect, OT-
9eT 10 KypCOBOMY MPOCKTY /
KypcoBoii pabote

[1K-5 + +

+ KonTpomasHas pabota, Jk3a-
McH, 3alura oT4eTa, 3alu-
Ta KypCOBBIX IPOEKTOB /
KypcoBbIX pador, Tect, OT-
YeT 110 KypCOBOMY MPOEKTY /
KypcoBoii pabote
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6. UaTepakTUBHBIE MeTOAbI U (JOPMBI OPraHU3aANNH 00yUEeHUsI
He npenycmotrpeno PVYII.

7. JlabopaTtopHble paGoThl

He npenycmorpeno PVYIIL.

8. [IpakTHYeckue 3aHATHS (CEMUHAPBHI)

HanmMeHoBaHMe MpaKTUUECKUX 3aHATHH (CEMHUHAPOB) MpUBeIeHO B Tabmuie 8.1.
Tabmuia 8.1 — HauMeHoBaHMe MPaKTUYECKUX 3aHATHIA (CEMHUHAPOB)

v\ L=
= 2 5
3 s 5
Z > 5
HasBanus pasnenos HaumeHoBaHMe IPaKTUUECKUX 3aHATUHN (CEMHHAPOB) 2 2 5
o) S E
= o, =
a o 2
= o
7 cemecTp
2 MaremaTuyeckoe dopMupoBaHUE TOIOCHOTO Tpada MEKTPOHHOM 1 OIIK-3,
OIHMCAHWE DJICKTPOHHBIX | IIETH, BEIOOP CUCTEMBI TJIABHBIX CEYCHUN U TITaBHBIX IIK-1, IIK-
CXEM. KOHTYpOB. 5
Hroro 1
3 CxemHble GyHKIMU U | DOPMUPOBAHHE CUCTEMBI KOOPIMHATHBIX YpaBHEHUN 1 OIIK-3,
UX aHaJIn3. JUIsL KOOPJIMHAT B MaTpUYHOM (popMe B COKpaILEHHOM [IK-1, IIK-
rUOpUIHOM KOOPJIMHATHOM Oasuce. 5
Hroro 1
4 Ananus nekTpoHHBIX | OmpeneneHne BEIpaKeHU CXeMHBIX (PYHKIMNA METO- 1 OIIK-3,
CXEM OMepaTopHbIMU JIOM SKBHUBAJICHTHBIX CXEM B MaTpUYHOU (popMme. IIK-1, ITK-
METOAAMH. Omnpenenenre BIpaKeHUH CXEMHBIX (DYHKIUH 110 CUT- 1 >
HansHOMY U-rpady M»a3oHa.
Hroro
Hroro 3a cemectp
8 cemectp
5 AHanu3 JIMHEUHOU Jis 3a1aHHOM TUHEWHOMN 3JIEKTPOHHOM CXeMBI: Gop- 6 OIIK-3,
AJIEKTPOHHOW CXEMBbI MHPOBAHUE MATEMATUYECKON MOJIETH, OTIPEICIICHUE IIK-1, ITK-
HETPEPHIBHOTO JICHCTBHS | BBIPAXKCHUH OCHOBHBIX CXEMHBIX (DYHKLIUH, pacyer 5
ONEePaTOPHBIMU YaCTOTHBIX XapaKTEPUCTHUK C UCIIOJIb30BAHUEM MaTe-
MaTPUYHBIMU METOJIAMH | MaTHYECKOro MporpaMmmHoro odecneuenust Mathcad.
Hroro
Hroro 3a cemectp
Hroro 10

9. CamocrosiTesibHasi padoTa

Bunsl camocTosiTenbHOIM paboThl, TPYAOEMKOCTh U (hOpMUpPYEMbIe KOMIIETECHIIUU MTPEICTABICHHI B

Tabymite 9.1.

Tabmuia 9.1 — Buabl caMoCTOsTEIbHOM paboThl, TPYAOEMKOCTh M (HOPMUPYEMbIE KOMIIETECHIHH

Hassanus paznenon

nn

Bunap! camocTosTensHOM
paboThI

TpynoeMkocTsb,
dopmupyembie
KOMIIETEHI]

DopMbI KOHTPOJIS

CornacoBaHa Ha noptane Ne 39207




7 cemecTp

1 O6mue mooKeHUs [ToaroroBka K KOHTPOJIb- 8 |OIIK-3, |KourtposbHas pabora,
aHalu3a, pacuera u HBIM paboTam TIK-1, TecT, DKx3amMeH
OIITUMH3AIUU Hrtoro 8 I1IK-5
JNIEKTPOHHBIX CXEM.
2 MaremaTuyeckoe [ToaroroBka k mpakTuue- 4 OIIK-3, |KoHuTtponbHas pabora,
OMMCAHUE AIEKTPOHHBIX | CKUM 3aHSATUAM, CEMHUHA- IK-1, TecT, Dk3ameH
CXEM. pam IIK-5

IToaroroBka K KOHTPOJIb- 36

HBIM paboTam

Uroro 40
3 Cxemuble GyHKIMH U WX | [ToaroToBka kK KOHTPOJIb- 18 |OIIK-3, |KontponsHas paboTa,
aHaju3. HBIM paboTam IIK-1, Tect, Dx3amen

Htoro 1g K3
4 Ananus snektpoHHbix | [loaroroBka k mpaxkTude- 12 |OIIK-3, |KontponsHas paboTa,
CXEM ONEPATOPHBIMU CKHMM 3aHSTUSAM, CEMHUHA- [K-1, TecT, Dk3ameH
METONAMMU. pam [IK-5

[ToaroroBka Kk KOHTPOJIb- 18

HBIM paboTam

Hroro 30
Hroro 3a cemectp 96

8 cemecTp
5 Ananus nuHenHOU Boinonnenue kontposbHbix | 24 |OIIK-3, |3ammTa KypcoBBIX MPOEK-
AIIEKTPOHHOMN CXEMBbI pabor ITK-1, TOB / KypCOBBIX padoT,
HENPEPBIBHOTO NEUCTBUA | 11/ 1\ 10mKa K 11 paxTHye- 6 IIK-5 ?omp;nmax pabora,
OTIepaTOpPHBIMU CKHM 3AHATHSM, CEMUHa- ecT, DK3aMeH
MATPUIHBIMU METOIaMU
aTp eTofa pam

Brinonnenue KkypcoBoro 93

MpoeKTa / KypcoBoii pabo-

TBI

Hroro 123
Hroro 3a cemectp 123

IloaroroBka u caaya dK3a- 9 OK3aMeH

MEHa
Hroro 228

COBOTO MPOEKTa / KypcoOBOM paboThI pecTaBiieHbl Tadmuie 10.1.

10. KypcoBoii nmpoekT / KypcoBasi padota
TpynoeMKoCTb ayTUTOPHBIX 3aHATUH U (GOPMUpPYEMbIE KOMIIETEHIIMN B paMKaX BBINOJIHEHUS Kyp-

Tabmuua 10.1 — TpynoeMKoCTb ayJUTOPHBIX 3aHATUN U (pOpMHUpYEMBbIE KOMIIETEHLIN B paMKaX BBIIIOJIHE -
HUsI KypCOBOTO POEKTa / KypCOBOM paboThI

HanmenoBanue ayquTOpHBIX 3aHATUI

TpynoeMKocCTb,

q
dopmupyembie
KOMIETEHIUU
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7 cemecTp

JUist 3a1aHHOM JTMHEHHOM 3JIEKTPOHHOM CXeMBI: (POPMHUPOBAaHUE 2 OIIK-3, I1K-1,
TEXHUYECKOTrO 3a/IaHMs1, AHAJIU3 CXEMOTEXHUYECKOHN peain3aliu. [1K-5
Hroro 3a cemectp 2

8 cemecTp
[TapameTpuyeckuii CHHTE3 JTMHEHHOM 3JICKTPOHHOU CXeMBbl, (hop- 2 OIIK-3, TIK-1,
MUPOBAHHE MaTEMATUYECKON MOJIENIM CXEMBI, OTIPEJIETICHUE CXEM- I1K-5

HBIX (I)YHKHHﬁ, pacuCT YaCTOTHBIX XapaKTCPUCTHUK, UCCIICAOBAHUC
BJIMAHUA Ha YaCTOTHBIC XapaKTCPHUCTUKU BAPbUPYCMBIX IMaApaMCT-
POB CXCMBEI.

Hroro 3a cemectp 2

10.1. TemMbI KypCcOBBIX IPOEKTOB / KYPCOBBIX padoT

[TpumepHas TeMaTHKa KypCOBBIX IPOEKTOB / KypCOBBIX padoT:
— 1. Pacder u ananu3 ycuinTenst HU3KOM 4acTOThI HA OMIOJISIPHBIX TPAH3UCTOPAX.
— 2. AHanu3 u30MpaTesIbHOTO YCHWIINTENS Ha MIOJIEBBIX TPAH3UCTOPAX.
. AHanmu3 ycunurens 1o cxeMe ¢ 00IIKUM 3MUTTEPOM C LIENbI0 BBICOKOUYACTOTHOW KOPPEKLIUH.
. AHanmu3 ycuiImTens Mo cxeme ¢ 00IIHUM SMUTTEPOM C LIENbI0 HU3KOYACTOTHON KOPPEKIHH.
. AHaM3 akKTUBHOTO (PUIIBTPA BBICIIUX YACTOT.
. AHaIIU3 YCUITUTEINS C MapajuIeIbHOW OTPUIIATEILHON 0OpaTHOM CBSA3BIO M0 HANPSKEHUIO.
. AHanmM3 akKTUBHOTI'O MTOJIOCOBOTO (PMIIBTPA HA ONEPALIMOHHBIX YCHUIIUTEIISAX.

— 8. Ananus uzbuparenbHoro RC-ycunurens Ha ocHOBe JBoiiHOTO T-00pa3HOro Mocra B IeNu
00paTHOM CBSI3H.

— 9. AHanu3 akTUBHOTrO (GMWIBTPA-NPOOKHU C JBOWHBIM T-00pa3HbIM MOCTOM.

— 10.AHanu3 BBICOKOOOPOTHOTO MOJIOCHO-3aTr PasKIAIOIIEro (puabTpa 4eTBEpTOro MopsiIKa.

I
e NV NV

11. PeiiTuHroBasi cucremMa JJisi OEHKH yCIIeBAeMOCTH 00y4arouXcst
PeiiTuHroBas cucrema He UCIIOIb3YETCA.

12. YueOHO-MeTOAUYecKOe U MHGOPMANIMOHHOE 00ecnieYeHrue TUCIHIIINHBI

12.1. OcHoBHas1 JIMTEpaTypa
1. VYdyebHoe mocobue «MeTompl aHaaW3a W pacyeTa AIEKTPOHHBIX CXeM» [DIIEKTPOHHBIN pe-
cypc]: st nanpasnenust noarorosku 210100.62 «3OnekTpoHuKa U HaHO3JIEKTpoHUKay. [Ipoduins «IIpo-
MBIIIUIEHHAss anekTpoHuka» / Jleroctaes H. C. - 2014. 230 c¢. - Pexum pocryna:
https://edu.tusur.ru/publications/4281 (mara o6pamenus: 12.07.2018).

12.2. lonostHUTEILHAS JIATEPATYpa
1. JleroctaeB H.C. Metoapl aHaim3a M pacdeTa AJICKTPOHHBIX cxeM : yueb. mocodue / H.C. Jle-
roctaeB, K.B. UerBepros. — Tomck: ToMck. Toc. yH-T CUCTEM YIIp. U paauo-3nekrponuku, 2006. — 302 c.
(raymune B oubimoteke TYCYP - 30 ak3.)
2. KomnblOTepHOE MOJICITMPOBAHKUE U TIPOCKTUPOBAHUE [DJIEKTPOHHBIN pecypc]: YuebHoe moco-
oue / CanmmkaeB 1O. P. - 2012. 94 c. - Pexxum goctyna: https://edu.tusur.ru/publications/2548 (mara 06-
pamenusi: 12.07.2018).

12.3. YueOHO-MeTOAHYECKHE MTOCOOUSH

12.3.1. O6s3aTe/ibHbIE Y4eOHO-METOAMYECKHE MOCOOUs
1. JleroctaeB H.C. Mertonsl ananuza U pacueTa 3JIEKTPOHHBIX CXEM: PYKOBOACTBO K OpraHH3a-
IIUM CaMOCTOSITEIBHOM paboThl U1 cTyneHTOB crienuanbHocT 210106 «IIpomblieHHast SIeKTPOHUKA /
H.C. JlerocraeB, K.B. UerBepros; denepanbHoe areHTCTBO M0 00pa3oBaHHI0, TOMCK. TOC. YH-T CHUCTEM
yIp. u panuodnekrponuku, Kadenpa npomeinienHoit anekrponuku. — Tomck: TYCVYP, 2006. — 215 c.:
WiI. (U1 TPaKTHYECKHUX 3aHATUH cTp. 19-37; BBITOJHEHHS KYPCOBOTO MTPOEKTA/KYpPCOBOM paboThI cTp. 19-
50, 124-134; camocTosiTenbHOM paboThl cTp. 134-189) (Hanmuuue B 6ubmuorexke TYCVYP - 85 7k3.)

CornacosaHa Ha noptane Ne 39207 9



12.3.2. YueOHO-MeTOAMYECKHE MIOCOOMS IJIs1 JIMI € OTPAHMYECHHBIMH BO3MOKHOCTSIMH 3/10POBbS H
HHBAJIMI0B

Y4eOHO-MeTOqYECKHe MaTeprabl ISl CAMOCTOSTEIBHON U ayTUTOPHOM paboThl 0Oydaromumxcs
U3 YHCiIa JIUI ¢ OTPAaHNYCHHBIMU BO3MO)KHOCTSIMU 3/I10POBbSl 1 MHBAINAOB MIPEAOCTABISIOTCS B (opMax,
aIalITUPOBAHHBIX K OTPAaHMYCHUSIM UX 3/I0POBbS M BOCIIPUATHUS HH(DOPMAITHH.

JI1s1 JIMI ¢ HAPYIIEeHUSIMH 3PeHust:

- B (hopMe INIEKTPOHHOTO TIOKYMEHTA;

- B IIeYaTHOW (hopMe YBEITMUECHHBIM HIPHUPTOM.

JIJ1s1 JIMI ¢ HAPYIIEeHUSIMH cJIyXa:

- B (hopMe IIEKTPOHHOTO IOKYMEHTA;

- B Ie4yaTHoOU hopme.

JIJ1s1 JIMI ¢ HAPYLIEHHUSIMH OTIOPHO-ABHIaTeJILHOTO anmapara:

- B (hopMe INIEKTPOHHOTO IOKYMEHTA;

- B Ie4aTHOU opme.

12.4. Ilpodeccuonaibbie 6a3bl JAHHBIX U HH(POPMAINIMOHHBIE CTIPABOYHBbIE CHCTEMBI

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

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

13. MartepuajibHO-TEXHUYECKOE o0ecnedyeHue TUCIUIINHBI U TPpedyeMoe MporpaMMHoe
o0ecneyeHune

13.1. O6uiue TpedGoOBaHMA K MATEPHAJBHO-TEXHUYECKOMY H IPOrPAMMHOMY 00ecrie4eHHI0
AUCHMILTUHBI

13.1.1. MaTepuaJbHO-TEXHHYECKOE H IPOrPaMMHoOe o0ecnedyeHne ISl JICKIIMOHHbBIX 3aHATHH
Jlns mpoBenieHus 3aHATUH JIEKIIMOHHOTO TUIIA, TPYIIIOBBIX M MHIAWBUYaIbHBIX KOHCYJIbTALUH, TE-
KYILEro KOHTPOJISL U MPOMEXKYTOUHON aTTECTALMU UCTIONb3YyeTcs yueOHasi ayTUTOpUs ¢ KOTUUYECTBOM I10-
CaJIOuHBIX MECT He MeHee 22-24, 000pyAoBaHHAs TOCKOH U CTaHAApTHOW ydeOHO# mebenbro. Mmerores
JIEMOHCTpaIMOHHOE 000pyA0BaHHE U yUeOHO-HAITBIIHBIE TOCOOMs, 0OecIeunBaroIIie TeMaTHIeCKUe Uil -
JIIOCTPALIMHU 10 JIEKIMOHHBIM pa3jieiaM JTUCIUIUINHBI.

13.1.2. MaTepuaibHO-TEXHMYECKOE M IPOrPaMMHOe o0ecredeHne I NPAKTHYEeCKUX 3aHATHI

Brrancnurenshas nadoparopus

yueOHas ayIUTOpus AJIs NPOBEICHHs 3aHATUI MPAKTUYECKOro THIA, yuyeOHast ayIuTOpus AJIs IIpo-
BE/ICHUS 3aHATHIA Ja0OpaTOPHOTO THIA, ydeOHas ayIuTOpHUs ISl MPOBENCHHS 3aHITUH CEMHHAPCKOTO
THUIIa, TOMEIEHUE [l KypCOBOTO MTPOEKTUPOBAHNUS (BBIIOIHEHUS KYPCOBBIX padboT)

634034, Tomckast obnacts, . Tomck, Bepmmnuna ynuia, a. 74, 2016 ayn.

Onucanue uMerouierocs 000pya0BaHuUsA:

- [IepconanbHubie KOMIBIOTEPHI (16 1IT.);

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

- Mynsrumenuiineiii npoekrop NEC (1 mt.);

- Kommuiekt cnienmanu3upoBanHoi yueOHoH MeOenu;

- Pabouee mecto npenogaBares.

[TporpamMHOe obecrieueHue:

— PTC Mathcadl3, 14

— Windows XP Pro

13.1.3. MarepuajbHO-TEXHMYECKOE M IPOTPaAMMHOe o0ecrevyeHue JJIs CAMOCTOATEIbHOI PadoThI
Jns camocTosTeNnbHOM paboThl HCMONB3YIOTCA y4eOHbIE ayAUTOPUU (KOMIIbIOTEPHBIE KJIacchl),
PaCIOJIOKEHHBIE TI0 aJIpecaM:
- 634050, Tomckast o6macTh, r. Tomck, Jlennna mpocnexr, a. 40, 233 ayn.;
- 634045, Tomckast obnacTs, I. Tomck, yin. Kpacnoapmeiickas, 1. 146, 201 ayn.;
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- 634034, Tomckast obnacTb, . Tomck, Bepmmnauna ynuna, 1. 47, 126 ayn.;
- 634034, Tomckast obmacTs, T. Tomck, Bepmmanna ymuma, 1. 74, 207 aya.

CoctaB 000pyIOBaHUS:

- yueOHasi MmeOerb;

- komnetotepsl kinacca He Hike [IDBM INTEL Celeron D336 2.8['T. - 5 miT.;

- KOMOBIOTEPHI MOJIKIIOYEeHBI K ceTu «/HTepHeT» U 00eCreYnBaroT JOCTYI B AJIEKTPOHHYIO HH-
(dhopManmOHHO-00pa30BaTEIbHYIO CPely YHUBEPCUTETA.

[Tepedens mporpaMMHOTO 0OECIICUEHUS:

- Microsoft Windows;

- OpenOftice;

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

- Google Chrome.

13.2. MaTepuajibHO-TeXHHYECKOe 0OOecredeHre TUCUMIIIMHBI JJIS JIMI C OrPAHMYEHHbIMU
BO3MOKHOCTSIMH 310POBbSI 1 HHBAJIN/10B

OcBO€HHE NUCLUIUIMHBI JIMIIAMU C OTPAHUYEHHBIMM BO3MOXKHOCTSMH 370POBbS U MHBAJIHMIAMHU
OCYILECTBIIAETCS C UCIIOIB30BAHUEM CPEICTB 00ydEeHHs OOIIETO U CHEIMaIbHOI0 Ha3HAUYCHHUS.

[Tpu 3aHATHAX ¢ 0OYYAIOLIUMUCS ¢ HAPYIIEHHSIMH CJIyXa [PEeIyCMOTPEHO UCIOIb30BaHHUE 3BYKO-
YCUJIMBAIOIIEH anmapaTypbl, MyJIbTUMEIUHHBIX CPECTB U JPYTUX TEXHUYECKHX CPEACTB MpueMa/mepena-
i yueOHOM nH(pOpMaIMU B TOCTYMHBIX (hOpMax, MOOUILHOM CUCTEMBI IPENoIaBaHus 11 00y4JaroIXcs
C MHBAJIMIHOCTHIO, TOPTATUBHONW MHIYKIITMOHHOW CUCTEMBI. YdeOHas ayTuTOPHsl, B KOTOPOU 3aHUMAIOTCS
oOyyaromyecsi ¢ HapylleHUEeM cllyxa, 000py/l0BaHa KOMIIBIOTEPHON TEXHHKOH, ayIMOTEXHHUKOH, BHUJEO-
TEXHUKOM, SJIEKTPOHHOMU JOCKOW, MYJIbTUMEAUMHON CUCTEMOM.

[Tpu 3aHATHAX C OOYUYAIOLUIUMUCS ¢ HAPYIIEHUSIMU 3PEHUSIMHM [IPEyCMOTPEHO HUCIIOJIb30BaHUE B
JICKIIMOHHBIX U y4EOHBIX ayAUTOPHAX BO3MOKHOCTH IIPOCMOTPA YAAICHHBIX 00OBEKTOB (HaIIpUMep, TEKCTa
Ha JIOCKE WM CJaif/la Ha 3KpaHe) MPU MOMOIIY BUICOYBETUUHUTENCH 7151 KOM(GOPTHOTO IPOCMOTpA.

[Tpu 3aHATHAX C 0Oy4YaIOIIMMUCS € HAPYLIEHHUSIMH OIIOPHO-ABUIaTeIbHOIO alnapara HCIOJb-
3YIOTCS aJIbTepHATHUBHBIEC YCTPOICTBA BBOAA HH(OPMAIIUU U IpYrHe TEXHUYECKHE CPe/ICTBA IprueMa/mepe-
naun yuyeOHOM MHPOpPMaIU B JOCTYIHBIX (popMax, MOOMIIBHOW CHCTEMbI OOYUEHUs UIs JIIOJCH ¢ UHBA-
JUAHOCTBIO.

14. OIIeHO‘lHLIe MaTepuajJabl  METOAUYECCKUE PEKOMEHIAUHU MO OPraHu3alluv U3yYCHUA
AUCHHUITINHBbI

14.1. Coaep:xaHue OLEHOYHBIX MATEPUAJIOB U METOANYECKUE PEKOMEH AU
I[JISI OIICHKU CTCIICHU C(i)OpMI/IpOBaHHOCTI/I n ypOBHSI OCBOCHHA SaerﬂJIeHHBIX 3a HHCHHHHHHOﬁ
KOMIICTCHITUI MCTIONIB3YIOTCS OIIEHOYHBIE MaTepUalibl B COCTABE:

14.1.1. TecToBble 3aganus

Tecto! "Bb10paTh npaBuiIbHbIE OTBETHI"

1. Co3nanue onucaHus elie He CYIIECTBYIOIIET0 TEXHUUYECKOro 00beKTa Ha OCHOBE TpeOOBaHUM K
BBIXO/IHBIM TIapaMeTpaM MpHU 33IaHHBIX BHEITHUX IMapaMeTpax - 3TO

a) cuHTe3; 0) CTPYKTYPHBIN CHHTE3; B) MapaMEeTPUUECKUI CHHTE3; T) aHaU3.

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

a) cuHTe3; 0) CTPYKTYpPHBII CUHTE3; B) MapaMeTpUUECKUl CUHTE3; T') pacyer.

3. Ilpu kakoMm komu4uecTBe pebdep rpada 4rcio He3aBUCHMBIX CEYCHH U KOHTYPOB OymyT COBMA-
JlaTh, €CJIM YMCIIO BEPIIUH 4, a YMCJIO0 KOMIIOHEHTOB n=1.

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

4. Ilpu KakOM KOJIMYECTBE BEPIUH rpada Yuciao He3aBUCHMBIX CEUCHHUI U KOHTYPOB OYIyT COBIa-
JIaTh, €CJIM YUCII0 pedep 8, a Yuciio KOMIOHEHTOB N=1.
a)4;06) 5;B) 6;1) 8.
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5. OnpenenuTh YUCIO HE3aBUCHUMBIX 3JIEMEHTOB HEOMPEICICHHON MAaTPUIIBI COMPOTHBIICHUN
MHOTOITOJIFOCHOTO KOMIIOHEHTA, UMEIOIIEeN YeTBEPThIN MOPSAIOK.

a) 7;6) 8;B) 9; ) 10.

6. CrtocoOHOCTh MaTEMaTHYECKOW MOJIETH OTPaXKaTh 3aJaHHBIE CBOMCTBA MOJCIUPYEMOTO OOBEK-
Ta ¢ TpeOyeMOi TOUHOCTBIO — 3TO

a) aJICKBaTHOCTh; 0) YHUBEPCATBLHOCTh; B) dKOHOMUYHOCTh; T') POOACTHOCTD.

7. Onpenenure cxemMuyto ¢pynkuuo Ynep B [Cm], eciiu npoBoaumocts Harpy3ku 0,01 Cum, a koa¢-
¢unuent nepegaun Hanpspkerust 1000.

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

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

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

9. Ilouck CTPYKTYpBI JIEKTPOHHON CXEMbI, 00CCTICUMBAIONICH HAWIYYIINE B 33JaHHOM CMBICIIE
3HA4YEeHHUS BBIXOJHBIX MapaMeTPOB MPHU 3a/laHHBIX BHEIIHUX MapaMeTpax — 3TO

a) CTPYKTYPHBII CHHTE3; 0) MapaMeTpUYEeCKUi CHHTE3; B) CTPYKTYpHAsl ONTHMU3ALIUS; T) CHHTES.

10. Cucrema HE3aBUCUMBIX CEYEHHM - ITO

a) COBOKYITHOCTh ce4eHul rpada, odbecreunBaroiias He3aBUCUMOCTh CHCTEMbI YPaBHEHHIA 110 BTO-
pomy 3akony Kupxroda;

0) COBOKYITHOCTb ceueHHii rpada, odecreunBaromas He3aBUCHMOCTh CUCTEMbI YpaBHEHUI 110 rep-
BoMY 3akoHY Kupxroda;

B) COBOKYITHOCTB ce4eHuii rpada, odecreunBaromas He3aBUCUMOCTh CUCTEMbI YpaBHEHUH 110 Tiep-
BOMY U BTOpoMy 3akoHam Kupxroda;

T') COBOKYITHOCTh ceueHHi rpada, obecrneunBaromias He3aBUCUMOCTh CUCTEMBI YPaBHEHHI 10 3a-
KoHy OmMma.

11. I'maBHOE cedeHue - ITO

a) ceueHue, KOTOpOMY MHITUACHTHO TOJILKO OJJHO pedpo AepeBa rpada;

0) cedyeHre, KOTOPOMY MHIIUJCHTHA TOJIBKO OJTHA XOP/a;

B) CE€UYCHHE, KOTOPOMY MHIIMJEHTHBI OJHO peOpo aepeBa rpada u oHa Xop/a;

I') ceueHue, KOTOPOMY MHIIUJCHTHBI TOJIBKO y-pedpa.

12. Cucrema He3aBUCHUMBIX IIUKIIOB - 3TO

a) COBOKYITHOCTH IMPOCTHIX ITMKJIOB Tpacda, obecrmeunBaroias He3aBUCHMOCTh CHCTEMbI ypaBHE-
HUH 110 BTOpOoMY 3akoHy Kupxroda;

0) COBOKYIHOCTh MPOCTHIX IMKJIOB rpada, odecrieunBaromiasi He3aBUCUMOCTh CUCTEMbI ypaBHe-
HUH 110 IepBoMy 3akoHy Kupxroda;

B) COBOKYITHOCThH MPOCTHIX ITUKIOB Tpada, odecreunBaronas He3aBUCUMOCTh CHCTEMBI ypaBHE-
HUH IO TIEPBOMY M BTOpOMY 3akoHam Kupxroda;

') COBOKYITHOCTh MPOCTHIX IIUKIIOB Tpada, oOecTieunBaroiias He3aBUCUMOCTh CUCTEMbI ypaBHEHUH
1o 3akoHy Oma.

13. I'maBHBINA KOHTYp - 3TO

a) IPOCTO# ITMKJI, KOTOPOMY MHIIMJIEHTHO TOJIBKO OHO pedpo nepesa rpada;

0) MPOCTO UKII, KOTOPOMY HHIIMJEHTHA TOJIHKO OJTHA XOPAa;

B) IPOCTOM ITUKJI, KOTOPOMY MHIIMJICHTHBI OJTHO peOpo JepeBa rpada u oHa Xopaa;

T') IPOCTOH UKJI, KOTOPOMY HHIIMJIEHTHBI TOJIBKO y-pedpa.

14. DnemMeHT MaTpullbl HE3aBUCUMBIX KOHTYPOB paBeH +1, eciu

a) peOpo MHIUJCHTHO IIUKITY U HAMPABJICHO C HUM MPOTUBOIIOI0XKHO;

0) peOpo MHITUAECHTHO UKy U HAIPaBJICHO ¢ HUM COTJIACHO;

B) peOpO MHIIMJCHTHO CEYEHHUIO M HAIPABJIEHO C HUM COIJIACHO;

) peOpo MHUUIEHTHO CEUEHUIO U HAMPaBJICHO C HUM ITPOTHUBOIOIOKHO.

15. OcoOBIi IIUKII - ATO

a) IUKJI, 00pa30BaHHBII TOJIBKO peOpaMH 3aJal0MIUX UCTOYHUKOB HATPSKEHUS;

0) MK, 00pa30BaHHBIN TOJILKO peOpaMu eMKOCTEH;

B) LIMKJ, 00pa30BaHHBIN TOJIBKO peOpaMu 330X UCTOYHUKOB HANPSOKEHUS U peOpaMu eMKO-
CTeH;
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') LUK, 00pa30BaHHBIN TOIBKO pedpaMM 3aJaroIUX MCTOYHHUKOB TOKa U peOpaMu MHIYKTHBHO-
CTeH.

16. Ocoboe cedenue - 3To

a) cedyeHue, 00pa30BaHHOE TOJILKO peOpamMu 3aIal0IIUX UCTOYHUKOB TOKA;

0) ceueHue, 0OpazoBaHHOE TOJBKO pedpamMH WHAYKTHBHOCTEIH;

B) CE€UYCHHE, 00pa30BaHHOE TOJIBKO peOpaMu 3a1af0IIMX HCTOYHUKOB TOKAa M peOpamMu MHIYKTHBHO-
CTel;

I') ceueHue, 00pa3oBaHHOE TOJIBKO peOpaMu 3aJal0IIUX UCTOYHUKOB HAIMPSDKEHUS U peOpamMu eM-
KOCTEH.

17. B HeonpeAeneHHON MaTpulle MPOBOAUMOCTEN N-MOJIOCHOTO KOMIIOHEHTA

a) CyMMa BCEX JIEMEHTOB B KaXI0H CTPOKE TOKIECTBEHHO paBHA HYIIIO;

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

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

I') CyMMa BCEX JIMAarOHAJIbHBIX JIEMEHTOB TOKIECTBEHHO PaBHA HYIIIO.

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

a) CyMMa BCEX 3JIEMEHTOB B KaX/10l CTPOKE TOKJIECTBEHHO paBHA HYIIIO;

0) cymMMa BCeX 2JIEMEHTOB B KaXKJIOM CTOJIOIIEe TOXKIECTBEHHO paBHA HYIIO;

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

') CyMMa BCEX JIMAarOHAIBHBIX AJIEMEHTOB TOKIACCTBEHHO PaBHA HYIIIO.

19 B3auMHO onpeneneHHoe pedopo - 3To

a) pedpo, KOMIIOHEHTHOE YpaBHEHUE KOTOPOTO BBIPAXKAET TOK;

0) peOpo, KOMITOHEHTHOE YPAaBHEHHE KOTOPOTO BRIPAYKAET HANPSKCHHUE,

B) peOpo, KOMIIOHEHTHOE YpaBHEHHE KOTOPOTO 3aIMChIBACTCS KaK ISl TOKA, TAK U JJIsl HAIIpsDKe-
HUS;

r) pedpo, coneprKaIiee 3aBUCUMbIH UICTOYHUK HAMPSKEHUS YIIPABIISIEMbBIN HAMPSKEHUEM.

20. 'mOpuaHbIN CUTHATBHBIN Tpad - 3TO

a) rpad, mepeMeHHBIMH CUCTEMBI YPaBHEHHH ISl KOTOPOTO SBISIOTCS KaK TOKH, TaK M HaIpshKe-
HUS;

0) rpad, ICKOMBIMU TIEpEMEHHBIMU CUCTEMBI YPABHEHUM TSI KOTOPOTO SIBJISIFOTCS Y3JIOBBIEC MTOTEH-
[[UAJIbI, a 3a/Ial0LUMU [IEPEMEHHBIMU SBISIOTCS TOKH;

B) rpad, UCKOMBIMU TEPEMEHHBIMUA CHCTEMbl YPAaBHEHUU IS KOTOPOTO SIBISIOTCS KOHTYPHBIE
TOKH, a 33JAI0IIUMU NepeMeHHbIMU aBisitoTcs DJ1C;

r) rpad, ICKOMBIMU TIEPEMEHHBIMHI CUCTEMBI YPaBHEHUH AJII KOTOPOTO SIBISIFOTCS Y3JIOBBIEC MIOTCH -
[UAJIBI, A 3aIAI0IUMH TIepeMeHHbIMU SBIIsAOTCA D/IC.

14.1.2. Dx3aMeHALIMOHHBbIE BONPOCHI

— Knnaccuduxanus Tonojaoruyeckux MoJiesieil 3eKTpOHHBIX CXEM HEIPEPBIBHOTO AEUCTBUS

— Anroput™m (GOpMHUPOBaHHUS MOIIOCHOTO Ipada 3JIEKTPOHHOMU LI, BEIOOP CUCTEMBI IJIaBHBIX CE-
YEHWH U ITIaBHBIX KOHTYPOB

— @OopMHUPOBAHUE CUCTEMbI KOOPJAWHATHBIX YPaBHEHUI /JJIs1 KOOPAWHAT B MaTpUYHOU Qopme B €O-
KpalleHHOM r'MOpHIHOM KOOpAWHATHOM Oa3uce

— IIpaBuna hopmupoBaHus MaTpul] METOJOM 3KBUBAJIEHTHBIX CXE€M B MaTpUYHON (OpME B OJTHO-
POAHOM KOOpAMHATHOM Oa3uce

— IlpaBuna ¢popmMupoBanuss MaTpul 000OUIEHHBIM MaTPUYHBIM METOAOM B OJHOPOJHOM KOOPIH-
HaTHOM Oa3uce

— Onpenenenue BeIpaXKeHUN CXEMHBIX QYHKIMI 10 curHanbHOMY U-rpady Mnazona

— Omnpeniesienue BhIpaXEHUH CXEMHBIX (QYHKIHH 1o 00001eHHoMy curHaiabHomy U-rpady

— @®opMUPOBAaHUE YPABHEHU COCTOSHUSI JIMHEHHBIX 3JIEKTPOHHBIX CXEM

14.1.3. TeMbl KOHTPOJILHBIX PadOT
1. AHanu3 3J1eKTPOHHON CXeMbl MATPUYHBIMU METOAaMH: (POPMHPOBAHNE MATPUUHBIX MaTeMaTH-
YeCKUX MOJIeJiel 3aJaHHON 3JIEKTPOHHON CXEeMbI, CoiepKalllell aKTUBHbIE MHOTOIIOJIIOCHBIE KOMITOHEHTHI,
B OAHOM M3 OJHOPOJHBIX KOOPAHWHATHBIX 63,31/ICOB; OIPCACIICHUC MNCPCAATOYHBIX W BXOJHBIX CXCMHBIX
(byHKIMI HA OCHOBE MAaTPUYHO-BEKTOPHBIX MapaMeTPOB
2. OmpenienieHne CXeMHBIX (YHKIIHIA AJIEKTPOHHBIX CXEM METOZOM CHTHAIBHBIX rpadoB: Gpopmupo-
BaHUE CUTHAJIBHBIX TpadoB (Ma30Ha WM 000OIIEHHOTO CUTHAIBLHOTO) 33JaHHOM 3JIEKTPOHHON CXEMBbl U
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OTIpeiesIeHUEe 110 HUM TepelaTOuHON CXeMHOM (pyHKIMH.

14.1.4. Tembl KypCOBBIX IPOEKTOB / KypCOBBIX padoT
1. PacueT u aHanu3 ycHInTENsl HU3KOW YaCTOTHI HA OUTIOJIIPHBIX TPAH3UCTOPax.
2. Ananu3 n30UpaTenbHOr0 YCUIUTENS Ha MOJIEBBIX TPAH3UCTOPAX.
3. AHayu3 yCUIIMTENS 110 CXeME C OOLIUM 3MUTTEPOM C LIETIbIO BHICOKOYACTOTHON KOPPEKLIMU.
4. AHanu3 ycuiIMTens Mo cxeMe ¢ O0IIUM SMUTTEPOM C LIENbI0 HU3KOYACTOTHOM KOPPEKILIUH.
5. AHanu3 akTUBHOTO (QUIBTPA BHICHIMX YaCTOT.
6. AHaIM3 yCUIIUTENs C apajuiedbHON OTpUIATEIbHOM 00PATHOM CBSI3bIO MO HAMPSKEHUIO.
7. AHau3 aKTUBHOI'O TI0JI0COBOTO (pUIIbTpa HA ONEPALIUOHHBIX YCUIIUTESX.
8. Amnanuz uzbuparenpHoro RC-ycmintens Ha ocHoBe JBoifHoro T-oOpa3sHoro mocra B LEHH
00paTHOM CBSI3H.
9. AHanu3 akTUBHOTO (PUIIBTPA-NIPOOKHU C TBOMHBIM T-00pa3HbIM MOCTOM.
10.AHanu3 BBICOKOIOOPOTHOTO TTOJIOCHO-3arPaK/IA0IIEro (PHIbTpa Y€TBEPTOTO MOPSIIKA.

14.1.5. MeToanueckue peKOMeHAallUN

J1s oNyvYeHusl YeTKUX TPEICTABICHUI O CYITHOCTH H OCOOCHHOCTSIX MOIEITHUPOBAHUS AIICKTPOH -
HBIX CXEM HEOOXOIMMO YCBOMTbH MOHATHUE MATEMAaTHUECKOW MOJEIN U OCHOBHBIE TPEOOBaHUS, MPEIbSB-
JsieMble K MoJieNisiM. BaxkHO 3HaTh crienu(uKy 3TalloB MaTeMaTHYECKOTO MOJICITHMPOBAHNUS, OCHOBHBIE Me-
TOJIBI peanu3aluy Mojene 1 uX Bo3MOXKHOCTH. C 1eTIbI0 CUCTEMAaTU3UPOBAHHOTO MMPUMEHEHHSI METOJIO -
JIOTHH MaTeMaTU4eCKOro MOJCITHMPOBAHUS HEOOXOMMO 3HATh M YMETh MCIIOJIb30BaTh KIIACCU(PUKAINIO Ma-
TEeMaTH4eCKUX Mojenei. s ysCHeHUs NMPaKTUYECKOH 3HaYMMOCTH MaTeMaTHYECKOro MOJICIMPOBAHUS
TaKXe CIIelyeT 3HaTh OCHOBHBIC BHIBI 33/1a4, PEIIAEMBIX TIPH MPOCKTHPOBAHUN TEXHHYECKUX OOBEKTOB U
KJIaccU(UKAIMIO UX ITapaMeTPOB.

Heo6xomuMo 3HaTh, 9TO y4eT KiIacCH(UKAIMH IEKTPOHHBIX CXEM 0 MaTeMaTH4ecKOMY OIThca-
HUIO o0ecrieynBaeT NoBbleHue 3(pPEeKTUBHOCTH MaTeMaTUYECKOro MojenupoBanus. TeopeTnueckoii Oa-
30# (popMUpPOBaHHS MATEMATUIECKUX MOJIECTICH AIEKTPOHHBIX CXEM SIBIISTFOTCS TIPAaBUIIa IOCTPOSHUS TOTIO-
JIOTMYECKUX MoJenell, MoJeneil 31eKTpOHHBIX KOMIIOHEHTOB M MPUEMbl 00BEIUHEHUS YKa3aHHBIX MOJIEe-
neil B mogenu ¢pyHKIuoHanbHble. Oco00e BHUMAaHUE CiielyeT 00paTuTh Ha MaTpU4HbIE (OPMBI MTPE/ICTaB-
JIeHHsl MaTeMaTu4ecKux Mozesnei. BaxkHo TBepro OBNaeTh pallMOHAIBHBIMH METOAaMHU (OPMHUPOBAHUS
MaTEeMaTHYEeCKHX MOJIEJICH: METOIOM SKBUBAJICHTHBIX CXeM M O00OOIIEHHBIM MaTPUYHBIM METOIOM B O -
HOPOJIHBIX KOOPAWHATHBIX Oa3ucax.

Omnpenenenne CXeMHBIX (DYHKIHHA SBISETCS OCHOBHBIM 3TalloM TEOPETHUECKOTO HCCIIEIOBAHUS
JMHENHHBIX AJIEKTPOHHBIX cxeM. [103ToMy HE0OXOMMMO 3HATh BHJIbI CXEMHBIX (DYHKIMH U B 3aBUCHMOCTHU
OT TIOCTaBJICHHOW 3aJla4yll yMEeTh BBIOMpaTh Hamboliee mpuroaHeie (Gopmbl UX TpercTaBieHus. KpaiiHe
B)XKHO BJIAJETh MPABUIIaAMU MEPEX0Jia OT CXEMHBIX (DYHKLUH K YaCTOTHBIM U BPEMEHHBIM XapaKTE€PUCTH -
kaMm. He MeHee BayKHO 3HATh CBS3b MEXK/y YaCTOTHBIMU M BPEMEHHBIMHU XapaKTEPUCTHKAMH.

OmnepatopHble METO/IbI ABISAIOTCS HanOosee H3pPEeKTUBHBIMU METOJIaMH aHaJU3a JIMHEWHBIX JJIEK-
TPOHHBIX cXeM. HecMOTpsi Ha NMpUHIMIHMAIBHBIE OTPAHUYCHUS ONEPATOPHBIE METOIbI MPHUMEHUMBI IS
UCCIICIOBAaHUS 3HAYUTEIBHOTO KOJMYECTBA KJIACCOB AJIEKTPOHHBIX CXEM Pa3lIMYHOro (yHKIHMOHAIHHOTO
Ha3HaueHHs. VIMEHHO M03TOMY HEOOXOAMMO TBEPIO OBJIANETh alapaToM anreOpandecKuX M TOTIOJIOTH-
YEeCKHX ONEpaTopHbIX MeTOJOB. [IpMMEHUTENbHO K anreOpandecKuM METOJlaM aHajn3a PeKOMEHAYeTCs
nproOpecTr HABBIKH MPUMEHEHUS (OPMYJT CBSI3U CXEMHBIX (DYHKIIMH ¢ MATPHYHO-BEKTOPHBIMH ITapaMeT-
pamu anreOpandeckux mozeneu. s MeTona curHajibHBIX rpadoB ciaenyeT yMeTb (OpMHpPOBAThH rpadbl
HETIOCPEJCTBEHHO TI0 CXeMaM W MPUMEHSTH TOTIOJIOTHYECKHE (DOPMYIIBI OTIPEICIICHUS BEIPAKECHUH CXEM-
HBIX (DYHKIIMH.

Kpaiine Ba)kHO OBJIAJIETh KJIIACCHUECKUM METOJIOM aHaju3a 3JIEKTPOHHBIX CXEM BO BPEMEHHOM 00-
JacTH, MOCKOJIBKY 3TOT METOJ SIBJIsieTCSl HanboJiee YHUBEPCAIbHBIM U TO3BOJIIET NIPOBOJIUTH UCCIIEI0BA -
HUS KaK JIMHEHHBIX, TaK ¥ HEJWHEHHBIX, B TOM YHCJE AMCKPETHBIX, IEKTPOHHBIX cxeM. HeoOxomumo
YMETh pacipenesaTh (ha3oBble NEPEeMEHHbIE MOAEIUPYEMBIX OOBEKTOB HA BXO/IHBIE, BEIXOAHBIE IEPEMEH -
HbIC W TIEPEMEHHBIC COCTOSHHS, a TAK)KE BBISBIATH TOIOJIOTHYECKH 3aBUCHMEIC auddepeHnnanbHbe
nepemMeHHble. i1 3pPEeKTUBHOTO MOJICIMPOBAHMS JIEKTPOHHBIX CXEM BO BPEMEHHOM 00jacTu ciiemyer
nproOpecTr HaBBIKM (POPMATM30BAHHOTO MOCTPOCHUSI MaTEMaTHYECKUX MOJeJIei B 0azuce rmepeMeHHbIX
COCTOSIHUSL B MaTpU4HOM (opme. Peanuzanus MateMaTuyecKuX Mojesei B 6a3uce MepeMeHHBIX COCTOs -
HUSI TpeOyeT HAaBBIKOB NPUMEHECHUS aHAIMTUYCCKHX W YHCICHHBIX METOJOB MHTETPUPOBAHHS CHCTEM
OOBIKHOBEHHBIX AU(PepeHInanbHbIX YPaBHEHUH.
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14.2. TpeGoBaHHs K OLCHOYHBIM MATEPHAJIAM JJISl JIUI] C OTPAHHUYCHHBIMHU BO3MOKHOCTAMH

310POBbS U HHBAJINI0B

st mui ¢ orpaHUYEHHBIMU BO3MOKHOCTSIMU 3/I0POBbSI M1 MHBAJIHMJIOB MPEAYCMOTPEHBI JOTOIHU -
TeJbHbIE OLIEHOYHbIE MaTepHUaIIbl, IEpeUeHb KOTOPBIX YKa3aH B Tabnuue 14.
Tabmuua 14 — JlomoMHUTENBHBIE MaTepHallbl OLICHUBAHUS ISl JIUIl C OTPAaHUYCHHBIMH BO3MOXKHOCTSIMU

3JI0pPOBbsI 1 HHBAJIHJIOB

Kareropuu
00y4arommxcs

Bup! JONOTHATEBHBIX OIEHOYHBIX
MaTepuaioB

@®OopMBI KOHTPOJISL U OI[CHKH
pe3yabTaTOB 00yUCHUS

C napyueHusmMu
ciyxa

TecTbl, MUCEMEHHBIE CAMOCTOSITEIIEHBIC
paboThI, BOTIPOCHI K 3a4eTy,
KOHTPOJIbHBIE pabOTHI

[IpenMy11eCTBEHHO MMCHMEHHAs
IIPOBEPKa

C HapymeHHIMHU
3peHus

CobecenoBanue 1Mo BOIpOcaM K 3a4eTy,
OIPOC 0 TEPMHHAM

[TpenMyIIeCTBEHHO yCTHAs TIPOBEPKa
(MHIUBUYaTbHO)

C napyueHusMu
OIIOPHO-
JIBUTATEIILHOTO
armapara

Perienue qucTaHIIMOHHBIX TECTOB,
KOHTPOJIbHBIE Pa0OTHI, MUCbMEHHbIE
CaMOCTOSITENIbHBIE PabOTHI, BOIIPOCHI K
3a4eTy

HpeI/IMyIJ_[eCTBCHHO JUCTaHIIMOHHBIMHA
METOAAMU

C orpaHUYEHUSIMH I10
00LIEMETUIIMHCKUM
MOKA3aHUSM

TecTbl, MICEMEHHBIE CAMOCTOSTENLHEIE
paboThl, BOIIPOCHI K 3a4ETY,
KOHTPOJIbHBIE PAOOTHI, YCTHBIE OTBETHI

[IpenmyecTBEHHO TPOBEPKa
METO/IaMU UCXOS U3 COCTOSIHUS
o0ydJaromierocst HA MOMEHT ITPOBEPKHU

14.3. MeTroauyeckue peKOMEHIAUMHU 110 OLEHOYHBIM MATEPHAIaM JIsl JIUL C OTPAHUYEHHBIMH
BO3MOKHOCTSIMU 3/10POBbSI 1 HHBAJIN/I0B

Jnis nui ¢ orpaHUYEeHHBIMH BO3MOXKHOCTSIMHU 37I0POBBSI M MHBAIUIOB TPEAYCMAaTPHUBACTCS JI0-
cTynHas (hopMa MpeoCTaBICHUS 3aJaHUH OLIEHOUHBIX CPEJICTB, @ UMEHHO:

- B reyaTHou (opme;

- B IIeyaTHO! (hopMe ¢ YBETHMUYEHHBIM HIPUPTOM;

- B (hopMe INIEKTPOHHOTO TIOKYMEHTA;

- METO/IOM YTEHUS ACCUCTEHTOM 3a/1aHUs BCIYX;

- IIPEJOCTABJICHUE 3a/1aHUs C UCTIOJIb30BAaHUEM CYpPJIOTIEPEBO/IA.

Jlunam ¢ OrpaHWYEeHHBIMH BO3MOXKHOCTSIMU 3/I0POBbSI M MHBAIHMIAM YBEIHMYUBACTCS BpEMs Ha
HOJ'OTOBKY OTBETOB Ha KOHTPOJIbHBIE BOIPOCHL. [l TakKUX 00y4aroIuXcs MpeycMaTpuBaeTCsl JOCTYII -
Hast popmMa MpeoCTaBICHHS OTBETOB HA 3a/1aHUs, @ IMEHHO:

- IUCbMEHHO Ha Oymare;

- Ha0Op OTBETOB Ha KOMITBIOTEPE;

- HabOp OTBETOB C UCHOJIb30BAaHUEM YCIIYT ACCUCTEHTA;

- MIPEJICTABICHUE OTBETOB YCTHO.

[Tponienypa ornieHHBaHUs pe3yIbTaTOB OOYYEHMs JIMIl C OTPAaHUYEHHBIMU BO3MOKHOCTSIMH 3/10pO-
Bbsl 1 MHBAIHJIOB IO JUCUUIUIMHE TPEIyCMaTPUBACT MPEIoCTaBIeHne HHopManuy B popMax, aaarnTH -
POBaHHBIX K OTPAHUYECHHUSAM HX 3A0POBbS U BOCIPUATHS HH(POpMALIUK:

JL1s1 i1 ¢ HApYIIEHUSIMH 3PeHust:

- B (hopMe 3NIEKTPOHHOI'O IOKYMEHTA;

- B IIeYaTHO! (hopMe yBEIMUEHHBIM HIPUPTOM.

JList M1 ¢ HapyLIeHUusIMH CJIyXa:

- B (hopMe INIEKTPOHHOTO IOKYMEHTA;

- B Ie4aTHOU opme.

JLst M1 ¢ HapyLIeHUsIMU OIIOPHO-ABUTaTeJILHOIO0 annapara:

- B (hopMe INIEKTPOHHOTO IOKYMEHTA;

- B Ie4aTHOU hopme.

ITpn HEOOXOMUMOCTH TS JIUL] C OTPAaHUYEHHBIMHU BO3MOXHOCTSIMU 3/I0POBbs U MHBAJIUI0B IpOLIE-
Jypa OILICHUBAHUSI PE3yIbTaTOB 00yUEHUsI MOXKET MPOBOAUTHCS B HECKOIBKO ITAIOB.
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