MUWHHCTEPCTBO OBPA3BOBAHUS 1 HAYKH POCCUMCKOM ®EJEPAIIMA
denepaibHOE TOCYTIAPCTBEHHOE OIOIKeTHOE 00pa3oBaTe/ibHOE YUpek/JAeHne BbICIIEero 00pa3oBaHus

«TOMCKUIM TOCYJAPCTBEHHBII YHUBEPCUTET CUCTEM
YITPABJIEHUSA U PAAMODJIEKTPOHUKNY (TYCVYP)

YTBEPXIAIO
= TUSUR JlupexTop AemnapraMeHTa 00pa3oBaHuUs
Ffj m UNIVERSITY II. E. Tposn
Cep Mi‘;‘-'-‘.;l. -'.. B "....'..n ':-z..-:.';;-l-ﬂ-i'.k' |-.._-': ':.ﬂ'.-.inli.'-.f: I.-’-J:-.:'.'.

Bragesey: Tpoawm Magen Edmpmosms

Leactearenes: ¢ 1901, 2016 no 18082010

PABOYAS ITTPOT'PAMMA JIWCIHUITJIMHBI
Mopnesin 1 MeTOIbI AHAJIN3A MPOEKTHBIX pelIeHuit

VYpoBeHb 00pazoBaHus: BhIclIee 00pa3oBaHue - aKkajgaBpuaT

Hanpasnenue noarorosku / cnenuanbHocTh: 09.03.01 — MHopMaTHKa U BBIYMCINTEIbHASA TeXHHKA

Hanpasnennocts (npoduip) / cienmanuzanus: CucTeMbl aBTOMATH3HPOBAHHOTO MPOEKTHPOBAHUS

®opma 00ydeHus: 3a04Has (B TOM YHCJIe ¢ MPUMeHeHHeM ANUCTAHIIHOHHBIX 00pa30BaTeIbHBIX
TeXHOJIOTH)

@axynsreT: @10, PaKyabTeT AUCTAHIUOHHOIO 00y4eHHA

Kadenpa: KCYII, Kadenpa koMnbIOTEPHBIX CHCTEM B YIIPABJIEHUH U MPOEKTHPOBAHUHU

Kypc: 4

Cemectp: 8

VYyeOnbiii mnan nHadopa 2018 roga

Pacrnipenenenne pabodero BpeMeHH

Ne Bunpr yueOHOU AesSTENBHOCTH 8 cemecTp Bcero Ennuunsl
CamocTosTensHas paboTa 1Mo pyKOBOJICTBOM
1 P A PYROBOA 22 22 4acoB
TIperoiaBaress
2 JlaboparopHble pabOThI 8 8 9acoB
3 KoHTpomb caMOCTOSATENEHOM paboTh 4 4 4acoB
KoHTpons camocTosTenbHOM paboThI (KypCOBOH
4 p p (yp 4 4 4acoB
MIPOEKT / KypcoBasi pabora)
5  Bcero koHTaKTHOM pabOTHI 38 38 9acoB
6 CamocrosrenbHas pabora 205 205 4acoB
7  Bcero (6e3 3x3aMeHa) 243 243 JacoB
8 TloxaroToBka m crmada sK3aMeHa 9 9 9acoB
252 252 4acoB
9  OOmas TpyaI0eMKOCTh
7.0 3.E.

KonTpomnbsubie paboThl: 8 cemectp - 2
Ok3ameH: 8 cemecTp
KypcoBoii ipoekt / KypcoBast paboTa: 8 cemectp

Tomck 2018
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Paccmotpena u omoOpeHa Ha 3aceJaHuu Kadeapsl
npotokot Ne 16 or « 22 » 6 2018 r

2
JIMCT COI'NTACOBAHUA

PaGouas mporpamma AUCHUIUIMHBI COCTABIIEHA C YYeTOM TpeOoBaHMid (eneparbHOr0 rocyJapCTBEHHOTO
oOpasoBarenpbHOr0 cTaHmapra Bbicmiero obOpazoBanus (PI'OC BO) mo HampaBlIeHHIO TOATOTOBKH
(cmemmansrocTH) 09.03.01 — MHboOpMaTHKa W BBIYHCIUTENIbHAS TEXHUKA, YTBEPKICHHOTO MPUKA30M
Muno6puaayku P® Ne 5 or 12.01.2016 roma, paccMoTpena u omodpena Ha 3acemanun kadenpsr KCYII
«_» 20 ropa, npoTtokoma Ne

Pazpabotuuk:
noueHT kad. KCYII M. B. Yepkamun

3aBeayomuii odecrneynBaronen
ka¢. KCYII 10. A. lllypeirun

Pabouast nporpaMMa IUCIUILIMHEI COTJIAacOBaHa ¢ (DaKyJIbTETOM U BBITyCKaoLIeH kadeapoii:

Jexan @10 N. I1. Yepkammna

3aBeyOLINH BBITYCKaIOLIEH

ka. KCVYII 10. A. llypeirun
OKCIIepTHI:

noueHT kad. TOO 1O0. B. Mopo3zosa
noreHT kad. KCVII. H. 10. XabuOynmuna
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1. lean u 3aaau TUCHUILIHHBI

1.1. leau AUCHUNIHHBI

OcHOBHasl 1IeNIb Kypca COCTOUT B HM3YYEHMM OOLIMX MNPUHIUIIOB MOJAEIUPOBAHUS U METOAOB
MOCTPOEHUSI MAaTEeMaTHYECKUX MojeNell TEeXHUYECKMX OOBEKTOB, METOIOB U aJTOPUTMOB aHalu3a
paaMolNIeKTPOHHBIX  ycTpolcTB  (POVY), ocBOeHHMHM COBPEMEHHBIX MPOTPAMMHBIX CPEICTB  JUIS
MozenupoBanusa POY 1 unuppoBbIX yCTpoiCTB.

W3yuenne nUCIUIUTAHBI HAPABICHO Ha (POPMHUPOBAHKE Y CTYACHTOB CIIEIYIOIINX KOMITETECHIIUNA:
I1K-1 — ctoco6HOCTh pazpabaTbiBaTh MOAEIN KOMIIOHEHTOB HH(OPMALIMOHHBIX CHCTEM, BKJIIOYAs MOJIEIIN
0a3 MaHHBIX M MOJIENH WHTEPPEHCOB «UENIOBEK — 3JIEKTPOHHO-BBIUMCIUTENbHAS MamuHa»; [1K-3 —
CHOCOOHOCTh OOOCHOBBIBaTh IPUHUMAEMbIE IPOEKTHBIE PpEIICHUs, OCYLIECTBIATh IOCTAaHOBKY U
BBITTOJIHATH SKCIIEPUMEHTEHI 110 TIPOBEPKE WX KOPPEKTHOCTH U 3 (PEeKTUBHOCTH.

1.2. 3agaum AMCHMIIHHBI

B pesynbrare u3yyeHus IUCHUIUIMHBI CTYICHTHI TOJKHBI:

—  U3YYHUThb TEOPETUYCCKHE OCHOBBI MOCTPOSHUS MaTeMaTHYeCKHX Mojeleli O0OBEeKTOB
MMPOCKTUPOBAHUS;

—  3HATh OCHOBHBIE METOJIbI U AJITOPUTMBI aHAIH3a PATHUOIIEKTPOHHBIX LIeTIel U YCTPOUCTB;

—  HAyYHUTbCH pa3pabareiBaTh MATEMAaTUUYECKUE MOJAEITH, AITOPUTMBI, METOJbI U TPOTPAMMBI JITIS
MOJICJIMPOBAHUS U TapaAMETPUUECKON ONTUMU3ALMNH PAUO3IEKTPOHHBIX LIENEeN U YCTPOUCTB;

— HMeThb HaBBIKH pEIIEHUsS 3aJad  MOJICJIHMPOBAHUS C  TIOMOIIBI0O  COBPEMEHHBIX
MaTeMaTH4YeCKUX NakeToB U cneruann3upoBaHHbix CAIIP.

2. MecTo nucuuiuiaiabl B cTpykrype OITOII

HucrunmHa «Mopenu W MeTonbl aHaiau3a MpoekTHhIX pemeHuin» (b1.B.OJ1.6) oTtHOCHTCS K
61oky 1 (BapuatuBHas yacts) OIIOIT BO.

[IpenmecTByOmUMU ~ TUCUUIUIMHAMU, (OPMUPYIOUIMMH  HadajbHbIe 3HAHUSA, SBISIIOTCS:
«Maremarukay», «BeruncnurtenbHas Mmaremaruka», «lIporpammupoBanue», «OCHOBBI PIEKTPOTEXHUKU U
ANEKTPOHUKI», «CXEMOTEXHHUKA.

[locneayomumu  JUCHUIUIMHAMU — SBISIIOTCS:  «ABTOMAaTH3allds  KOHCTPYKTOPCKOTO U
TEXHOJIOTUYECKOTO TPOEKTUPOBAHUSY.

3. TpeOoBaHusi K pe3yjibTaTaM OCBOECHHS THCIIUTLTHHBI

[Iponiecc n3ydeHUs TUCIMILTAHBI HANIPaBIeH Ha (DOPMHUPOBAHHE CIICTYIONIMX KOMIICTCHITHIA:

— TIK-1 cnocoOHOCTBIO pa3pabaThiBaTh MOIETH KOMIIOHEHTOB HMH(POPMAIMOHHBIX CHCTEM,
BKIItOYasi Mojenu 0a3 JaHHBIX M MOJENU HHTEePPEHCOB «UENIOBEK - DIEKTPOHHO-BBIYUCIUTEIbHAS
MaIInHa;

— TIK-3 cmocoOGHOCTBI0O 00OCHOBBIBATH MPUHUMAEMBIE IPOCKTHBIC PEIICHUS, OCYIIECTBISAThH
MOCTAaHOBKY U BBIMOJHATH SKCIIEPUMEHTHI 110 MPOBEPKE UX KOPPEKTHOCTH U IP(HEKTUBHOCTH.

B pesynbrare u3ydeHus TUCIUTUTHHBI 00y YarOIIHNACS JODKEH:

— 3HaTb METOJbl (POPMHUPOBAHUS W PEIICHHUS MaTEeMaTHMYECKHX MOJEJeil paauo31eKTPOHHBIX
YCTPOMCTB M CUCTEM KaK C paclpeIeICHHBIMU, TaK U CO COCPEIOTOUYECHHBIMU TTapaMeTpaMu

—  yMeThb 000CHOBBIBAaTh BEIOOP METOJIA PEIICHUS; pa3padaThIBaTh U PEAIM30BBIBATh AJITOPHTMBI
JUIss  BBIODAHHBIX METOJOB MOJEJIMPOBAaHUS; OIEHUBATh BBIYUCIUTENBHYIO CIOXHOCTH 3334
MozenupoBaHusi POY

— BJaJeTh HaBBIKAMH MPOTPAMMHUPOBAHUS  3a7ad  MOJCITUPOBAHUS H  OICHKH  UX
BBIYMCITUTENLHON CIOKHOCTH, MPUMEHEHHs] COBPEMEHHBIX IMPOTPaMMHBIX CPEJICTB IS aHajiu3a U
MIPOCKTUPOBAHUS TEXHUUYECKHUX YCTPOUCTB.

4. O0beM IMCUMIIVIMHBI M BH/ABI Y4e0HOI padoThI
OOmast TpyAOEMKOCTh IUCHMIUIMHBI cocTaBisieT 7.0 3aueTHBIX €IMHHIBI U Tpe/iCTaBlieHa B
tabnuue 4.1.
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Tabnuna 4.1 — TpynoeMKOCTh TUCITUTLTAHBI

CemecTpbl
Buasbl yueOHOI 1esiTeTbHOCTH Bcero yacos
8 cemecTp

KonTakTHasi padoTa (Bcero) 38 38
CamocrosTensHas paboTa o pykoBoacTBoM npenonasarens (CPIT) 22 22
JlaGoparopubie paboTHI 8 8
Kontpons camoctositensHoit padotsr (KCP) 4 4
KonTtpons camocTosATenbHOM paboThl (KypcoBOii MPOEKT / KypcoBast
pat6ora) (KCP (KII/KP))

CamocTrosiTesibHasi padoTa (Bcero) 205 205
[TonroroBka K KOHTPOJIBHEIM paboTam 16 16
BrInonHeHne KypcoBOro npoekTa / KypcoBoi padoTh 36 36
OdopmieHne 0TYeTOB 1O JabopaTOPHBIM paboTaM 48 48
IToaroroBka k 1a00paTopHBEIM paboTam 48 48
CaMocTosTeNnbHOE N3ydeHHE TeM (BOIIPOCOB) TEOPETHUECKOM YacTh 57 57
Kypca

Bcero (0e3 3x3amena) 243 243

IHoaroroBka u cravya 3K3amMeHa 9 9

OO0masi Tpy10eMKOCTb, Yac. 252 252

3avernbie EquHunbI 7.0 7.0

5. Conep:xaHue QTMCUMILTUHBI
5.1. Pa3zgesibl AMCHUIUIMHBI U BUABI 3aHATHI
Paznenpl AMCHUTIIMHBI M BUIBI 3aHSATUIN pUBEACHBI B Tabmuie 5.1.
Tab6muna 5.1 — Pa3gesnsl AUCHMIUINHLI U BUIBI 3aHITUH

) ~ 2
= s =
g A = &z 2 =

H . 1>
= © 3 = © 8 = o =
> < ar E < == E )
Ha3Banusi pa3aenoB TUCHUTLIHHBI E = O > = o 2 =i
O Lg‘ &z - = 55 = B
= 5 3 RE S 3
Z € 8=
8 cemecTp
1 Beenenue. [ToHsiTHE TPOEKTUPOBAHUS U 4 12 16 IK-1, TIK-3

MareMaTtnueckoi Mmoaenu (MM) TeXHHYECKOTro

o0bekTa. Knaccudukanys u MeTobl oMy YSHHUS

MM TexHHYeCKnX 00BHEKTOB

2 Tonosoruyeckrue OCHOBbI (POPMUPOBAHUS 2 20 22 IIK-1, T1K-3

Mozesel paguodJIeKTPOHHBIX ycTpoiicTB (POY)

3 MonenupoBanue POY Ha MakpoypoBHE. 10 6 52 68 IK-1, TIK-3

4 MaremaTu4uecKue MOJEIN dIeMeHTOB PDY. 4 44 48 IIK-1, IIK-3

JIlunelinple ¥ HEMMHEHHBIE MOJIEIN KOMIIOHEHTOB.

5 Cnernumanu3upoBaHHbIE TIPOTPAMMEI JIJIS 2 2 41 45 IK-1, TIK-3

AHaJIN3a NIEKTPOHHBIX YCTPOMICTB.
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6 BemmonHeHne KypcoBoi paOoThI 4 36 40 [IK-1, TIK-3
7 BeimosiHeHrne KOHTPOJIbHOM padoThI 4 4 [K-1, ITK-3
Bcero 3a cemectp 22 8 4 4 205 243
Hroro 22 8 4 4 205 243

5.2. Conep:xanue pa3aejoB JUCHUIUIMHBI (CAMOCTOSITeIbHASI padoTa Mo pyKOBOJACTBOM
NpenoaaBareJis)
ConeprkaHue pa3iesoB JUCIUILIMH (caMoCTosITeNbHAs paboTa MoJ pyKOBOJICTBOM IPENOoAaBaTesl)
NIPUBEACHO B Tabmuie 5.2.
Tabmuma 5.2 — CopepkaHue pas3AeiioB AWCIHHUIUIMH (CaMOCTOATENbHass paboTa Moa PYKOBOICTBOM

MpenoiaBaTes)
- o =
5 : s
Conep:xanue pa3aejoB IHCUMILIHHBI g o=
Ha3Banus pa3zie/ioB (camocTosiTe/iIbHAsA padoTa NMojx pyKoBOACTBOM = F &5
npenogaBareis) E z S
2 S g
= o
8 cemectp
1 Beeneunne. Ilonsarue [Ipenmer mucrumummabl. OTpeeIeHre MPOSKTUPOBAHMUS. 4 IIK-1, IIK-3
MIPOEKTUPOBAHUS U [IpuHnune! MpoekTupoBaHus. bioyHO-HMepapXudecKuil
MaTeMaTHYeCKON MO MOAXOM, ACHEKTHI X YPOBHH ITPOSKTUPOBAHUSA. DTAaIlbI
(MM) TexHIYECKOTO npoekTupoBanus POY. [loHATHE 0 MaTeMaTHIECKUX
ooObexTa. Knaccuduxanusa u  mMonemnsx (MM) texHndeckux 00bexToB. Kiaccugukarus
MeTObI nonyyeHus MM napameTpoB MM. TumnoBble NpOEKTHBIE MPOLETYPHI:
TEXHHUYECKUX OOBEKTOB aHaIu3 U CUHTe3. TUNMMYHAsA IOCIEeN0BaTENbHOCTD
MPOEKTHBIX Mpoueayp. MecTo MOAEeTHpOBaHUS B
npoexktupoBanuu. CAIIP. CocraB u HazHaueHue CAIIP.
OcHoBHble npuHLumbl nocrpoeHust CAIIP.
Bcero
2 Tononoruuyeckre ocHOBEl  [IpencTaBneHne CTpyKTypbl IEKTPUIECKO LIeNH B BUIE 2 [K-1, IIK-3
(hopMHUpOBaHUS MOJEIICH rpada. OCHOBHBIE TIOJIOXKEHUS TeopuH rpadoB. Marpuria
PaarodIeKTPOHHBIX WHIUAEHINI. MaTpuIlbl TIIaBHBIX KOHTYPOB U TJIaBHBIX
ycTpoiicts (POY) ceueHnid. DyHIaMEHTAIbHBIE COOTHOLIEHUS MEXKY
MaTpHULIAMHU [TIaBHBIX CEYEHUH U KOHTYpoB. [lomyuenue
TOIIOJIOTMYECKUX YPABHEHHH 1IeTIN Ha OCHOBE MaTpPHIL
MHIUICHINI, [TIaBHBIX KOHTYPOB U CEYEHUH.
Bcero
3 MonenupoBanue POY na Ilonarue ¢azoBbix nepeMeHHBIX. KOMIIOHEHTHBIE 1 2 [K-1, [IK-3
MaKpOypOBHE. TOTIOJIOTHYECKUE YpaBHEHH. MoIenH MPOCTHIX 3JIEMEHTOB
POYV. Cocrasnenne o01meit MM cIi103KHOTO
PaluONIEKTPOHHOTO ycTpoiicTBa. OCHOBHBIE MTOJIOXKEHHS
oneparopHoro Metozaa. llpuMeHenne oneparopHoro
MeTofa ISl pelieHus TudpepeHInaIbHO HHTErPAIbHBIX
ypaBHeHHUH. Mcnonp3oBanue npeodpazoBanus Jlamraca
JUTSL aHAJIM3a PaiuodJIEKTPOHHBIX YCTPOICTB.
OcHoBHble 3a1aun MogenupoBanus POC. dopmupoBanue 4

MM Ha ocHOBE 0000IICHHOTO METOIa Y3IIOBBIX
MOTCHIINAJIOB. AJITOPUTM aHaJIM3a JIMHEWHBIX LIeTel B
4acTOTHOM oOnactu. MHpOpMaIMOHHBIE MACCHBHI.
MerTonbl pereHus CUCTEM JIMHEHHBIX alredpandecKux
ypaBHeHuil. Metojwl ['aycca, LU-paznoxenus.
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Ocob6ennoctu pemenne CJIAY ¢ pa3psikeHHBIMU
MaTpHULaMH.

OcHoBHbIe nos1okeHHs. POPMHUPOBAHUE CUCTEMBI 2
ypaBHeHu#t MM POY Ha ocHOBE TaOIUYHOTO U Y3JIOBOTO
METOA0B. AHaJIN3 MEePEXOAHBIX MpoIleccoB. Meron

MIEPEMEHHBIX COCTOSIHUSA. METO TUCKPETHBIX 3JIEMEHTOB.
MeTozp! YUCTICHHOTO HHTETPUPOBAHHST OOBIKHOBEHHBIX
muddepeHnanbHbIX ypaBHEHU. SIBHBIC 1 HEsIBHBIC

MeTobl. [ToHsATHE YyCTOMUMBOCTH METOIOB YHCIEHHOTO
MHTETrpupoBaHusa. Mertos! Ditnepa u Tpaneuuil. Pacuer
MEPEXOIHBIX MPOLIECCOB B IMHEMHBIX AEKTPUUECKUX

LEIsIX.

AHanmu3 cTaTHYecKux pexkuMoB. DopMUpOBaHUE 2
HEJIMHEHHBIX MareMaTuueckux moaeneit POY. Anroputm
Hrrotona-Padcona ms pemeHus HeTHHSHHBIX

anreOpandecKux CUCTEM ypaBHeHHH. Monudukaius

Bpoiinena. OcoOeHHOCTH pacueTa THOTHO-TPAH3UCTOPHBIX

CXEM.
Bcero 10
4 Maremaruueckue Mozienu  JIuHelHble MOAETN NOTYyIPOBOJHUKOBOTO JUOJA, 4 IIK-1, ITK-3
anmeMmeHnToB POY. Jlunelinpie  OMIIONSPHOTO M TIOJIEBOTO TPAH3UCTOPOB. OOIIIHiA
Y HENIMHEWHBIE MOJENH AJTOPUTM MTOCTPOCHMSI SKBUBAJIEHTHOU cxeMsbl T1ITV.
KOMIIOHEHTOB. Henuuelinbie Moieny O TPOBOTHIUKOBBIX TIPHOOPOB.

Monens mrona D6epca-Mormna. Hemuaelinbie Momenn
OounonspHOro TpaHzucropa. HennHeltHas Moiemnb MOJIEBOTO
TpaH3ucTopa. Mozaenu HUQPPOBHIX U aHAIOTOBBIX
MHKPOCXEM, MAKPOMOJIEIIb ONIEPALIMOHHOTO YCHIITUTEIS.

Uroro 4
5 Cnenuanu3upoBaHHbBIE N3ydenue npuHIMIIOB paOOTHI B CpEIC MaKeTa 2 [IK-3
MPOTpaMMBI JIJIsl aHaJIn3a CXeMOTEeXHUUYECKOTO MoaenupoBanust Micro-CAP
IEKTPOHHBIX YCTPOMICTB. Beero D)
Hroro 22

5.3. Pazgesibl AMCHUIUVIMHBI U MEKIUCIUILIMHAPHBbIE CBSI3H € 00ecneYnBAKINNMHU (TpeabIyIUMH)
U o0ecrieYnBaeMbIMU (MOCJIeIYHIIHUMH) TUCHUIINHAMHA
Paznenpl qTuCHUIUIIMHBI U MEXAUCHUIUTMHAPHBIE CBSI3U ¢ 00eCHeunBAIOMUME (TIPEABIAYIIUMU) U
obecnieunBaeMbIMHU (TTOCIEAYIONIMMHA) JUCITUTUIMHAME TIPEICTaBIEeHbI B TabmuIe 5.3.
Tabnuua 5.3 — Pazaenbl IUCHUIUITMHBI B MEXKIUCIUILTHHAPHBIE CBSI3U

Ne pa3znesioB TaHHO# AW CHUILUIAHBI, AJI51 KOTOPBIX HEO0X0AMMO

HauMeHoBaHMe TUCIUILIHH H3ydeHHe 00ecneyuBAKIIMNX U 00ecnedyuBaAeMbIX JUCHUTITUH
1 2 3 4 5 6
[IpenmecTByromme AUCIUTUTHBL

1 BeranicnurenbHas MaTeMaTHKa + + + +

2 MaremaTuka +

3 IIporpammupoBanue + + +

4 OCHOBBI JJIEKTPOTEXHUKHU U n . . . .

SJIEKTPOHUKHU

5 CXeMOTeXHHKa + + + +

[ocnenyromue TUCTUTLTHHBI
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1 ABTOMaTI/I3a]_II/I$l KOHCTPYKTOPCKOT'O U
TEXHOJOTHYICCKOI'O MPOCKTUPOBAHUA

+ + + + +

5.4. CooTrBeTcTBHE KOMINIETEHIIUI, GOPMUPYEMbIX MPHU U3YyYeHUH TUCIHHUILUINHBI, U BUA0OB 3aHATHI
CooTBeTcTBHE KOMMIETEHIWH, (POPMUPYEMBIX MPH HM3YYCHWH AUCIUIUIMHBI, U BUIOB 3aHSATHIM
Mpe/ICTaBlIeHo B Tabmnwuie 5.4.
Tabmuua 5.4 — CooTBercTBUE KOMIIETEHIUH, (OPMUPYEMBIX NPU HU3YYEHHM JUCUUIUIMHBI, U BUAOB
3aHATUN

E Buanl 3austuii
: .
2 g § L E
g 5 & &~ & &~z @®opMbI KOHTPOISI
= A . @] . QO E
z O g = z = 2
Z = @) ~
KontponpHas pabora, BrmomHeHNE KOHTPOILHOM pabOTHI,
IIK-1 + + + + +  Dx3ameH, [IpoBepka KOHTPOIBHBIX paboT, OT4eT 1mo 1aboparopHoit

pabore, Tect, OT4eT Mo KypcoBOMY IPOEKTY / KypcoBoii pabote

KontponpHas pabora, BeimomHeHne KOHTPOJIBLHOM paboTHI,
IIK-3 + + + + +  Dx3ameH, [IpoBepka KOHTPOIBHBIX paboT, OT4eT 1mo 1aboparopHoit
pabore, Tect, OT4eT Mo KypcoBOMY NPOEKTY / KypcoBoOi pabote

6. UaTepakTBHBIE MeTOABI M GOPMBbI OPraHU3aLMU 00yYeHUS
He mpenycmorpeno PVYII.

7. JIaGopaTtopHbie padoThI
HaunmenoBanune nabopatopHsIx paboT npuBeaeHo B Tadmume 7.1.
Tabmuua 7.1 — HaumeHoBaHue 1a0opaTOpHBIX padboT

A 2]
2 =
= 2 =
g ]
= >
HasBanus pasngesios HaumeHnoBaHMe J1aG0paTOPHBIX padoT =5 g5
2 2§
> =2
2 S g
= S
8 cemectp
3 MogenupoBanne POY Ha MopenupoBanue paboThl pyHKIIMOHATBHOTO Y312 POV ¢ 2 [IK-3
MaKpOYpPOBHE. HCIOJIb30BaHueM TporpamMmel Micro-CAP.
Pacuer 1 MozenMpoBaHne YCHIUTENBHOTO Kackaja Ha 2
OUITOISIPHOM TPAH3UCTOPE MO MOCTOSHHOMY TOKY
Pacuer 1 MozienMpoBaHue YCHIUTENBHOTO Kackaaa Ha 2
OWITONSIPHOM TPAH3HCTOPE MO NEPEMEHHOMY TOKY
Bcero 6
5 Cneunanu3nupoBaHHbIE Nzydenue npuHIMIIOB pabOTHI B Cpezie MPOrpaMMBbl 2 [K-1, IIK-3
MIpOrpaMMBI JJIs aHAJIN3a CXEeMOTEXHUYeCcKoro MozenupoBanus Micro-CAP
3NEKTPOHHBIX YCTPOMCTB.
p yerp Bcero 2

HToro 3a cemectp

8. KoHTpoub camocTosITeIbHOM PadoThI
Bupl kKoHTpOIISI caMOCTOATELHOM paOOTHl TPUBEACHBI B Ta0OmuIe 8.1.
Tabnuma 8.1 — Buibl KOHTPOJISI CAaMOCTOATENBHOM paboThI

Tpynoemko dPopmupyembie

Ne Buja KoOHTPOJIs CaMOCTOSITEILHOM PadoThHI
CTh (4ac.) KOMIETeHUHH
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1  KonrpompHas paboTa (TEKCTOBas)

8 cemectp

2 KoHTpombHas paboTa ¢ aBTOMaTH3UPOBaHHON MPOBEPKOM

HTroro

9. CamocrosiTesibHasA padoTa

TK-1, TIK-3
TK-1, TIK-3

Bunasl camocTosiTenbHOM paboThl, TPYAOEMKOCTh U (POPMUPYEMbIE KOMIETEHIIUH TPEICTABICHBI B

tabimite 9.1.

Tabnuma 9.1 — Buabl caMoCTOATEIBHON paboThl, TPYAOEMKOCTh U (pOpMUpPYEeMble KOMIIETCHIIUU

Ha3Banus pa3ieJioB

1 Beenenwue. [lonaTne mpoexkTHPOBaHUS U
MareMaruueckoir Mmoaenu (MM)
TEeXHUYeCKoro o0bekTa. Kitaccudukarus
Y MeToAbI noyueHus MM TexHU4eCKuX
00BEKTOB

2 Tomnonoruyeckre OCHOBBI
(dbopmupoBaHus Moaeen
ParOdNEKTPOHHBIX yCTpoiicTB (POY)

3 MogenupoBanue POY Ha MakpoypoBHe.

4 MaTteMaTH4yecKHie MOAEIH DIEMEHTOB
PDY. JInneiinsle 1 HeMMHENRHBIE MOLEIIA
KOMIIOHCHTOB.

Buabl camocTosiTeTbHOI
padoThI

8 cemectp

CaMocTosTeNnbHOE N3yYEHUE
TeM (BOIPOCOB)
TEOPETUYECKOI YacTH Kypca

Bcero

CaMocTosiTeNnbHOE N3yYEHUE
TeM (BOIIPOCOB)
TEOPETUYECKOI YacTH Kypca

HOZ[I‘OTOBKa K KOHTPOJIbHBIM
paboram

Bcero

CaMocTosTeNnbHOE N3yYEHUE
TeM (BOIPOCOB)
TEOPETUYECKOI YacTH Kypca

[ToaroroBka K J1abopaTopHBIM
paboram

OdopmiteHre 0OTYETOB 10
71a00paTOpPHBIM paboTam

[MoaroToBka K KOHTPOIBEHBIM
paboram

Bcero

CaMocCTOsATENbHOE U3YUCHHE
TeM (BOTIPOCOB)
TEOPETUYECKON YacTH Kypca

[MoxroroBka k J1abopaTopHBIM
paboram

OdopmiieHre 0TYETOB 1O
71abopaTopHBIM paboTam

Bcero
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TpynoeMKoCTb,
y ac.

12
12

20
12

16

52
12

16

44

dDopmupyemMblie
KOMMNETeHI MU

MK-1,
MK-3

MK-1,
MK-3

[K-1,
I1K-3

D opMbI KOHTPOJIA

Tect, Dx3ameH

Kontponsnas
pabota, Tecr,
DK3aMeH

Kontponsnas
pabora,
OrTyer o
naboparopHoii
pabote, Tecr,
DK3aMeH

OTueT 1o
JabopaTopHOH
pabote, Tecr,
DKk3aMeH



5 Cnenuanu3upoBaHHbIE NporpaMMEbl st CaMOCTOSITENbHOE N3YUCHHE 9 [IK-1, Ortyet no
aHajn3a dIICKTPOHHBIX YCTPOMCTB. TeM (BOTIPOCOB) IIK-3 KypPCOBOMY
TEOpETHUECKON JacTu Kypca MPOEKTY / KypCOBOM
[ToxnroroBka x J1abopaTopHBIM 16 paore,
Ortuer o
paboram .
naboparopHoit
OdopmiteHrE 0TYETOB 110 16 pabore,
nabopaTopHBIM paboTam Tect
Bcero 41
6 BrimonHeHnue KypcoBoii paboTsI BrinonHneHne KypcoBoro 36 IIK-1, Otuer no
IpoeKTa / KypcoBOH pabOTHI [IK-3 KypCOBOMY
Beero 36 MIPOEKTY / KypCOBOi
pabote
7 BeImojHEeHne KOHTPOJIBHOW paboThI 4 [IK-1, Kontponbuas
IIK-3 pabora
Hroro 3a cemectp 209
IHoaroroBka u cxa4ya 3K3amMeHa 9 IK3aMeH
Hroro 214

10. Kontposn caMocTosTeIbHOM padoThl (KypcoBOii MPoeKT / KypcoBasi padora)

Llenbio BBHIMONHEHUS] KYpCOBOWM palOThI SABISETCA: H3yYEHHE TMpolecca MOJAEIMPOBAHUS
pa3IUYHBIX 3JEKTPOHHBIX YCTPOWCTB C HCIOJb30BAHUEM CIIELUAIN3UPOBAHHBIX MAKETOB IPOTPAMM;
pa3paboTka MaTeMaTH4YeCKuX  Mofeneil »IeMeHTOB U y31oB PDY 11  aBTOMaTH3MpPOBAHHOTO
IIPOEKTHPOBAHUS; YIITyOJIEHHOE M3yYyeHHEe METOAOB U aJIrOPUTMOB, pa3paboTKa MPOrpaMMHBIX MOIYJeH
JUIS. MOAETTMPOBAHUS U MApPaMETPUUECKON ONTUMHU3AIMH AIEKTPOHHBIX YCTPONCTB.

Kpome Toro, B xone BbINogHEHUs U 3amUThl KP cTyneHTBl AOJIKHBI HAyUYUTHCS CaMOCTOSITEIBHO
paboratb C HMCTOYHMKaMU HWHPOpMaLUH, OGOPMIATH HAyYHO-TEXHHUYECKYIO JOKYMEHTAIMIO,
MIPEJCTABIIATh U 3AIIUIIATH IPUHSTHIE TEXHUYECKHUE PELICHHUS.

Beinonnenue KP HanpaBieHo Ha pa3BUTHE y CTYAEHTOB cieayromux komnerenuuii: 11K-1, ITK-3.

OpHUEHTHPOBOYHO BpEMS BBIIIOJHEHUS! KypcoBOil paOoThl coctaBiser 40 yac., Bkiodas 4 yaca
pabotsl o koHTposaem npenonanarens (KCP) u 36 yacoB camocrosTenbHoi padoTsl cTyaeHToB (CPC).

TpynoeMKkocTh caMOCTOSTENNFHON paboThl B (hOpMHUPYEMbIe KOMIIETEHIIMH B paMKaX BBITTOIHEHHS
KypcoBoii paboThI (ipoekTa) npeactapneHsl Tadbmuie 10.1.

Tabmuua 10.1 — TpyaoeMKOCTh ayAMTOPHBIX 3aHATUH U (QOpPMHUpPYyEMble KOMIETEHLIIMH B paMKax
BBITNIOJTHEHUSI KYPCOBOM paboThI (TpOEKTa)

KoJa-Bo yacosB
Ne HaumenoBanme padoTsI KCP Popmupyevie
CPC KOMIIETCHIINU
(KII/KP)
1. | Beibop Temsl KP, paspaboTka u yrBepxkaenue T3 2 4
7 00630p HpeHMSTHOﬁ 0071aCTH ¥ BEIOOP METOa PEIICHIS 4
IOCTABIICHHON 3aJa4u
3 Pa3paboTtka (onrcaHne) anropuTMa Uil METoJIa PEIIeHUs 3a/1a4H, 4
ONMCaHNe MaTeMaTU4YeCKUX Mojiesiel, ucnoyb3dyembix B KP K-1. [TK-3
4. | Peanmzanus anroputMa Wil MOACIUPOBAHUE YCTPOUCTBA 8 ’
5 TecTrpoBaHUE WM YUCIEHHBIN SKCIIEPUMEHT, aHATU3 ]
MOJIYYCHHBIX PE3YJIbTaTOB
6. | Odopmiienue oruera mo KP 8
7. | 3ammra otueta mo KP 2 —
Bcero yacos 4 36
HToro 40

CornacoeaHa Ha noptane Ne2 42461
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10.1. TembI KypCcOBBIX POEKTOB / KYpPCOBBIX padoT

[IpumepHas TemMaTrKa KypCcOBBIX IPOEKTOB / KYpCOBBIX paboT:

1. Ananu3 paGoThbl 3JIEKTPOHHOTO YCHIUTENS Ha OUIONAPHBIX TPAH3UCTOPAX C HUCIOIb30BAHUEM
nporpammbl Micro-CAP

2. Pacuer W MoAeNMpOBaHHE AaKTMBHOTO (WIBTpAa Ha ONEPALMOHHBIX YCHIUTEISAX C
HCIoNb30BaHueM nporpamMmmbl Micro-CAP.

3. IIporpaMMa aJis pacyeTa 3J1€MEHTOB U MOJIETTMPOBAHUS XapaKTEpUCTUK JecTHUUHbIX OHY.

4. Pa3paboTka anropuTMa M MPOTPAMMbl JJISI PEHICHUS CUCTEM HEIMHEHHBIX YpaBHCHHH s
aHaJIM3a IEKTPOHHBIX CXEM I10 IOCTOSSHHOMY TOKY.

5. Ilporpamma uAeHTHQUKAIMKM W ONTUMHU3ALMU [apaMETPOB OSKBUBAJICHTHBIX CXEM
MIOJTYTIPOBOJJHUKOBBIX MTPUOOPOB HA OCHOBE M3MEPEHUH S-TapaMeTpOB aKTUBHOTO YETHIPEXOTIOCHHKA.

6. MogenupoBanue auneiiHoro ycuutenss CBY auanazona ¢ nomombio CAITP CBY ycrpoiicTs.

11. PeiiTuHroBasi cucremMa Jisi OEHKH YCII€BAeMOCTH 00y4al0IIMXCH
PeiiTuHroBas cucrema He UCIIONB3YETCH.

12. YuyeOHO-MeTOAMYECKOE U HH(OPMAIMOHHOE o0ecTiedeHne T CHUILTHHBI

12.1. OcHoBHas JuTeparypa
1. Yepkamuun M.B. Monenu u MeToasl aHajin3a NPOEKTHBIX PEIIeHU [DIEeKTpOHHBIN pecypc]:
ydueOHoe mocobue. 2 usn-e., nepepad., — Tomck: ®JIO TYCVYP, 2018. (moctyn u3 auyHOro KabWHETa
crynenra). — Pexxum nocryna: https://study.tusur.ru/study/library/ (nara oopamenus: 09.08.2018).

12.2. JlonosHuTEIbHAS JIUTEpaTypa

2. Tpyxun, M.II. OCHOBBl  KOMIBIOTEPHOTO  MPOCKTUPOBAHUS W  MOJCITUPOBAHUS
PaAMOAIIEKTPOHHBIX CPEACTB. YueOHOe mocoOue aiisi By30B [DNEeKTpoHHBINA pecypc]: Yueb. mocobue. —
M. Topsiuas muams-Tenexom, 2016. — 386 c¢. (mocTym W3 JIMYHOTO KaOWHETAa CTYACHTA IO CCBUIKE
http//lanbook.fdo.tusur.ru). — Pexxum mocrtyma: https://e.lanbook.com/book/94642 (mara oOparieHus:
09.08.2018).

3. Awenuna, M.A. IlporpamMmma cxeMoTexHH4ecKkoro moaenuponanuss Micro-Cap. Bepcun 9, 10
[DnexTponHsbIil pecypce]: yued. mocodue / M.A. Amenuna, C.A. Amenun. — CII6 Jlans, 2014. — 632 c.
(moctyn w3 nmuHOTO KabWHETa CTylaeHTa mo cchuike http//lanbook.fdo.tusur.ru). — Pexxum mocryma:
https://e.lanbook.com/book/53665 (nata o6pamenwus: 09.08.2018).

12.3. YueOHO-MeTOANYECKHE MTOCOOUH

12.3.1. O0s3aTe/ibHbIE Y4eOHO-MeToAuYecKHe Mocooust

4. Yepkamun M.B. Monenu u MeTonibl aHainu3a MPOEKTHBIX PEIICHUI [DNEeKTpOHHBIN pecypc]:
ydueOHO-MeToaudeckoe mocooue. B 2-x vactax. 2-e¢ uzza. nepepad. — Tomck: OO TYCVYP. 2018. - Yactp
1. (moctyn U3 MUYHOTO KaOWHETa cTyneHTa) - Pexxum mocryma: https://study.tusur.ru/study/library/ (mata
obpamenus: 09.08.2018).

5. UYepkamun M.B. Monenu u MeToapl aHalln3a NPOEKTHBIX PEIIeHU [DIEeKTpOHHBIN pecypc]:
ydueOHO-MeToaudeckoe mocobue. B 2-x gactax. 2-e uzz. nepepad. — Tomck: OO TYCVYP. 2018. — Yactp
2. (moctyn U3 IMYHOTO KaOMHeTa cTyaeHTta) - Pexxum mocrtyma: https://study.tusur.ru/study/library/ (mata
obpamenusi: 09.08.2018).

6. UYepkamuu M.B. Monenu u MeToapl aHalin3a NPOEKTHBIX PEIIeHU [DIEeKTpOHHBIN pecypc]:
METOAMYECKHE YKa3aHHUs MO OpPraHu3allid CaMOCTOSTENbHOM padoThl IS CTYAEHTOB 3a04HOI (OpPMBI
oOyueHUs  TEXHHYECKUX  HAmpaBlICHHW, OOydYaloImUXCsi C TNPUMEHEHHEM  JIHCTAaHIIMOHHBIX
obpazoBarenbHbIX TexHojorui / M.B.Uepkammun, 0. A . lllypeirun. — Tomck: @JIO TYCVYP, 2018. octyn
W3 TUYHOTO KaOMHeTa CTY/IEHTA.

7. UYepkamuu M. B. Monenu u MeTopI aHAIM3a MPOSKTHBIX PEIICHUI: SJEKTPOHHBIN Kypc / M.
B. Yepkamms. — Tomck TYCYP, ®10, 2018. locTyn u3 1uuHOrO KabUHETa CTy/IEeHTA.

12.3.2. YueOHO-MeTOAUYECKHE TOCOOHS ISl JIML C OTPAHMYECHHBIMHU BO3MOKHOCTSIMHU 310POBbSI U
NHBAJHI0B
Y4eOHO-MeTOANMYECKUE MaTepUabl s CaMOCTOSTEIbHOW M ayAUTOPHON paboThl 00ydaromuxcs
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U3 YKCIIA JIAL C OTPAaHUYEHHBIMU BO3MOXKHOCTSIMH 3[J0POBbS M MHBAJIMJOB MPEAOCTABIAIOTCS B (popMmax,
a/laNTUPOBAHHBIX K OTPAaHUYEHUSAM UX 37J0POBbsl U BOCIPUATHUS UH(DOPMALHH.

J1s M1 ¢ HapylIeHUsIMM 3peHust:

— B (hopMe AIIEKTPOHHOTO IOKYMEHTA;

- B [Ie4aTHOW (hopMe yBEINYEHHBIM HIPUPTOM.

Jl1s Iu1 ¢ HApYUIeHUsIMH CJIyXa:

- B (hopMe FNIEKTPOHHOTO TOKYMEHTA;

- B Iie4aTHoU opme.

J1s M1 ¢ HapylIeHUsIMM ONIOPHO-ABUIaTeJbHOI0 annapara:

- B (hopMe NIEKTPOHHOI'O TOKYMEHTA;

— B Me4aTHoi (opme.

12.4. TlpodeccnonanbHbIe 6a3bl JTAHHBIX U HHGOPMAIMOHHBbIE CIIPABOYHbIE CHCTEMbI

1. HWudopmaunonnsiii nopran eLIBRARY.RU: www.elibrary.ru

2. OBC «Jlamp»: www.e.lanbook.com (IOCTynm W3 JMYHOTO KaOWHETa CTyJAEHTA IO CCHLIKE
http://lanbook.fdo.tusur.ru)

3. OBC «lOpaiit»: www.biblio-online.ru (ocTynm W3 JIUYHOTO KaOWMHETA CTYACHTA MO CCHUIKE
https://biblio.fdo.tusur.ru)

12.5. Ilepuonnuyeckue U3IaHUS
1. XKypuan «CAIIP u rpaduka» [DnekTpoHHBIH pecypc]: - Pexxum moctyma: https://sapr.ru/list
(nara obpamenus: 09.08.2018).

13. MarepuajbHO-TeXHH4YeCKOe o0ecneyeHne JMCUMILIMHBI M TPedyemMoe MporpaMMHoe
odecreyeHue

13.1. O0mue TpeGoBaHNs K MATEPHAJIBLHO-TEXHHYECKOMY M IIPOIrPAMMHOMY 00€eCIIeYeHHUI0
AUCHUTIITHHBI

13.1.1. MaTepuaJIbHO-TeXHHYECKOE U TPOrPAMMHOEe o0ecnedeHue TUCHUTIIMHBI

KaGuner mist camocrosTenbHOW pabOTHI CTYAEHTOB — ydeOHash ayAuTOpus IS MPOBEICHUS
3aHATUNA 7a0OpaTOPHOTO THUMA, TOMEIICHHE JUIsi TPOBENEHUS TPYNIOBBIX U HHIUBUAYATbHBIX
KOHCYNBTAlUN, TMOMEIIEHUE JUIS TPOBEACHUS TEKYHIEr0 KOHTPOIS W MPOMEXKYTOYHOW AaTTECTAIUH,
MOMEILEHUE JIJISI CAMOCTOSITENIbHOM paboThI
634034, Tomckas o6nactb, T. Tomck, Bepmmauna ynuma, 1. 74, 207 ayn.
Onucanune uMeroIerocs 000pyI0BaHUS:

- Kommyratop MicroTeak;

- Kommerorep PENTIUM D 945 (3 mT.);

- Komnetorep GELERON D 331 (2 mt.);

- KomrekT crienmanu3upoBaHHON yueOHOM Mebenu;

- Pabouee mecTo npenonaBaTens.
[IporpammHoe obGecnieueHue:

- 7-zip

— FAR Manager (¢ BO3MOKHOCTbBIO Y/IaJIEHHOTO J0CTYIIA)

— Google Chrome (¢ BO3BMOXHOCTBIO YIaJI€HHOTO JI0CTyIIa)

— LibreOffice (¢ BO3BMOXKHOCTBIO YIaJIEHHOTO JOCTYTIA)

— MS Office Bepcuit 2010 (¢ BOBMOXKXHOCTBIO YAAJICHHOTO JOCTYIIA)

— MathCAD (¢ BO3MOXHOCTbBIO Y1aJIEHHOTO 10CTYTIa)

— Matlab (c BO3BMOXHOCTBIO YIaJIEHHOTO JIOCTYIIA)

— MicroCAP (c BO3MOXXHOCTBIO YAQJICHHOTO JOCTYIIa)

— Microsoft Windows (¢ BO3MOXXHOCTBIO YIaJICHHOTO JOCTYIIa)

— Octave (c BO3MOXXHOCTBIO YIaJICHHOTO JOCTYIIa)

— Qucs (¢ BO3MOXHOCTBIO Y/IaJIEHHOTO JI0CTYTIA)

— Scilab (¢ BO3MOXHOCTBIO YIATEHHOTO TOCTYTIA)
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13.1.2. MarepuaJbHO-TEXHHYECKOE H IPOrPaMMHOe o0ecnedyeHne 1JIs J1a0opaTopHbIX padoT

KaGuner nns camocrosTenbHOW paOOTHI CTYAEHTOB — ydeOHas ayauTopus IS IMPOBEICHUS
3aHATUNA J7a0OpPaTOPHOTO THMA, TIOMENICHWE [UIsi TPOBENCHUS TPYNIOBBIX W HWHIUBUAYATHHBIX
KOHCYJBTAllUM, TOMEIIEHUE JUIs TPOBEACHUSA TEKYyLIEro KOHTPOJIS U MPOMEXKYTOYHOW aTTecTaluH,
MTOMEIIEHUE JIJISI CAMOCTOSITENTEHOM PaboThI
634034, Tomckas obmactp, . Tomck, Bepmmnauna ynuna, a. 74, 207 ayg.
Omnwucanue uMeronierocs 000pyIOBaHUS:

- KommyTtatop MicroTeak;

- Komnetorep PENTIUM D 945 (3 wr.);

- Kommerorep GELERON D 331 (2 mt.);

- Kommuiekt cienmanu3upoBanHoi yueOHOM Mebenu;

- Pabouee mecTo npemnonaBaTers.
[Iporpammuoe obecrieueHue:

— 7-zip

— FAR Manager (¢ BO3BMOXXHOCTBIO YAQJICHHOTO JOCTYTIA)

— Google Chrome (¢ BO3MOXXHOCTBIO YIaJIEHHOTO JOCTYTIa)

— MS Office Bepcuit 2010 (¢ BOBMOXXHOCTBIO YAAJICHHOTO JOCTYIIA)

— MathCAD (¢ BO3MOXXHOCTBIO YIaJIEHHOTO JIOCTYTIa)

— Matlab (c BO3MOXXHOCTBIO YIaJICHHOTO JOCTYIIa)

— MicroCAP (c BO3MOXXHOCTBIO YAaJIEHHOTO JOCTYTIA)

— Microsoft Windows (¢ BO3MOXHOCTBIO yIaJIEHHOTO JOCTYTIA)

— Octave (c BO3SMOXXHOCTBIO YIAJIEHHOTO JTOCTYIIA)

— Qucs (¢ BO3MOXXHOCTBIO YaJIEHHOTO JTOCTYTIA)

— Scilab (¢ BO3MOXXHOCTBIO yAaJICHHOTO JOCTYTIA)

13.1.3. MarepuaJibHO-TeXHHYECKOEe U POrPAMMHOe o0ecreyeHue J1JIsl CAaMOCTOSATEIbHOM PadoThI
JIst caMOCTOSITEIbHOW PabOThl MCTOIB3YIOTCS y4eOHBIE ayqUTOPUU (KOMITBIOTEPHBIE KIIAcChl),
PacTOIOKEHHBIE 110 aipecam:
- 634050, Tomckas o6macts, T. Tomck, Jlennna npocrnexkr, 1. 40, 233 ayn.;
- 634045, Tomckas obnacts, I. Tomck, yn. KpacHoapmetickas, a. 146, 201 ayn.;
- 634034, Tomckas o6macts, T. Tomck, Bepmmnauna ynuia, 1. 47, 126 ayn.;
- 634034, Tomckas obnacts, I. Tomck, Bepuununa ynuna, 1. 74, 207 ayn.
CocraB 000pyn0BaHuUs:
- yueOHasi Mmeberb;
- kommsioTepsl kiacca He Hmke [I9BM INTEL Celeron D336 2.81'Tw. - 5 mit;
- KOMIIBIOTEPHl MOMKIIOYEHb K ceTH «MHTepHeT» W 00ecneyuBaloT IOCTYyH B SJIEKTPOHHYIO
HH(pOPMAITMOHHO-00pa30BaTEIBHYIO CPENY YHUBEPCUTETA.
[Tepeuens mporpaMmMHOTO 00€CTICUEeHHUS:
- Microsoft Windows;
- OpenOffice;
- Kaspersky Endpoint Security 10 mis Windows;
- 7-Zip;
- Google Chrome.

13.2. MarepuajibHO-TEXHHYECKOEe o0ecneuyeHne TUCIUMNIUHBI 1JIsl JTHI[ C OTPAHHYEHHBIMU
BO3MOKHOCTSIMU 3/10POBbsI 1 HHBAJIN/IOB

OcBoeHHUE TUCIHILIMHBI JUIIAMH C OTPaHUYCHHBIMH BO3MOXKHOCTSIMHU 3/I0POBBSI M WHBAIHIAMH
OCYIIECTBIISIETCS C UCTIOIB30BAHUEM CPENICTB 00yUeHUS OOIIETO U CIeIHATLHOTO HA3HAYCHUS.

[Mpu 3aHATHSAX ¢ OOyYalOUIMMHCS € HAPYLIEHHSIMH CJyXa MPEIyCMOTPEHO HCIIOIb30BaHUE
3BYKOYCUJIMBAIOIEH amnmaparypsl, MYJIBTUMEIUNHBIX CPEACTB U JAPYTHX TEXHUYECKUX CPEICTB
npuemMa/nepeaadn yaeOHol mH(oOpMaInuu B JAOCTYIMHBIX (GopMmax, MOOMIBLHON CHUCTEMBI MPENOJaBaHUS
JUTsE 00YYaIONINXCSl ¢ WHBAJIUIHOCTBIO, TIOPTATUBHON MHIYKIIMOHHOW CHUCTEMBI. YueOHas aynuTopus, B
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KOTOPOH 3aHMMAIOTCSl OOydalolMecs ¢ HapylIeHHEM CiyXa, 00OopydoBaHa KOMIBIOTEPHOW TEXHMKOM,
ayIMOTEXHUKOM, BUICOTEXHUKOM, ANEKTPOHHON JOCKON, MYJIBTUMEIUIMHON CUCTEMOM.

[Tpu 3aHATHAX ¢ OOYyYAOIIUMUCS ¢ HAPYIIEHUSIMU 3PEHUSIMU TIPETYCMOTPEHO HCIIONIB30BAHNUE B
JIEKIIMOHHBIX U YyYeOHBIX ayJUTOPUSIX BO3MOXKHOCTH IMPOCMOTpPA yIaJeHHBIX 0OBEKTOB (HallpUMep, TEKCTa
Ha JIOCKE WJIH CJaiiia Ha KpaHe) Py TOMOIIN BUIEOYBEIIMIUTENEH 7151 KOM(GOPTHOTO IPOCMOTPA.

[Ipu 3aHATHAX ¢ OOyYarOmMMHCS € HapyLIeHWSIMH OIOPHO-IBHUIaTeJIbHOIO Aamnmapara
WCTIONB3YIOTCSl aJIFTEPHATUBHBIC YCTPOMCTBA BBOJAa HWH(POpPMAMM U APYyTHE TEXHUYECKUE CPEICTBA
npuemMa/nepenadn yaeOHol mH(opMaIuu B JAOCTYNHBIX (GopMmax, MOOMIBLHON CHUCTEMBI OOyYECHHS IJIS
JIIOJIEH ¢ MHBAJIMIHOCTEHIO.

14. O].leHO‘leIe MaTepuajJabl U METOANYCCKHUEC PEKOMECHIAIUHU 110 OPraHu3alui U3yICHU S
JAUCHHUIIIIMHBI

14.1. Conep:xaHue OLIEHOYHBIX MATEPUAJIOB U METOAMYECKHE PEKOMEHIANH
Jlist orieHKH cTernieHu C(hOPMUPOBAHHOCTH M YPOBHS OCBOCHHUS 3aKPEIUICHHBIX 32 JTUCIMIUIMHON
KOMHGTGHHI/Iﬁ I/ICHOHLSYIOTCH OILICHOYHEBIC MaTepI/IaJII:I B COCTABC:

14.1.1. TecToBbI€e 3a1aHUA

CUCTEMHOTO NPOEKTUPOBAHMA
AHann3 TexHMYecKoro 3agaHns, 060CHOBaHNE METOA0B U CTPYKTYPHOIO NPOEKTMPOBAHMS
NPWHUMUMNOB NPOEKTUPOBAHUA PAANOINEKTPOHHOM

1 o CXEeMOTEXHMYECKOTO NPOEKTUPOBAHUA
cucTembl (YCTpoOCTBa) NPOU3BOAMUTCA Ha 3Tane
(BbIBEPUTE NpPaBUbHbIN OTBET) KOHCTPYKTOPCKOIO NPOEKTUPOBAHMA

TEXHO/IOTMYECKOTO MPOEKTUPOBAHUA

CUCTEMHOTO NPOEKTUPOBAHMA
PasbueHune pagmoaneKkTpoHHOM cUcTeMbI (yprOMCTBa) Ha | CTpyKTYPHOrO NPOEKTMPOBaHMA
oTaenbHble 610KK, HazHaYeHMe TPeboBaHUI K BbIXOAHbLIM

2 CXeMOTEXHMUYECKOTO NPOEKTUPOBAHMSA
napameTtpam 6710K0B NpoM3BOAMTCA Ha sTane (BbibepuTe
NPaBUAbHbIN OTBET) KOHCTPYKTOPCKOIo NPOEKTUPOBAHUSA

TEXHO/I0MMYECKOTO NPOEKTUPOBAHUA
o o CUCTEMHOrO NPOEKTUPOBAHMA
Pa3paboTKka NPUHUMNNANLHOM 31EKTPUYECKON CXEMDbI P P
OTAeNbHbIX 6I0KOB 1 CaMOl PaaMO3NEKTPOHHOM CTPYKTYPHOIO NPpOEKTUPOBaHNA

3 cucTembl (YCTpocTBa) NPOM3BOAMTCA Ha aTane CXEMOTEXHMYECKOTO NPOEKTUPOBAHUA

(BbIGepuTe NpaBUbHLINA OTBET) KOHCTPYKTOPCKOro NpoeKTUpOoBaHUA
TEXHO/IOMMYECKOTO NPOEKTUPOBAHUA
MonHoTa oTobpaskeHMA B MaTeMaTUUeCKON Moaenu YHMBEPCANIbHOCTD

4 CBOICTB peanbHOro o6bekTa HasbiBaeTcA (Bblbepute aleKBaTHOCTb
npaBWbHbIN OTBET) TOYHOCTb

9KOHOMMYHOCTb
CTeneHb COBMaAEHMA 3HaYEHUM BbIXOAHBIX napameTpos | YHWBEPCANbHOCTL

5 peasnibHOro 06beKTa U 3HAYEHMIN ITUX XKe NapameTpoB, a4€eKBaTHOCTb
PaCCYMTAHHBIX C MOMOLLbIO MAaTEMATUYECKON MOLENMN, TOYHOCTb
Ha3blBaloT (BbIbepUTE NpPaBUNbHbIN OTBET) SKOHOMMUUHOCT
CnocobHocTb oTobpaskaTb CBOWCTBA PeasbHOro 06beKTa C | yHMBEPCaNbHOCTb
3aZlaHHOM TOYHOCTbLIO B ONpeseneHHOM UHTepBane aleKBaTHOCTb
3HAYEHUI BHYTPEHHUX U BHELIHMX NapameTpoB

6 TOYHOCTb
HasblBaloT
(BbIbepuTE NpPaBUNLHbIN OTBET) SKOHOMMUUHOCTb

7 MUHMMaNbHbIN NO pa3mepHOCTU BEKTOP $Ha30BbIx BEKTOPOM BHYTPEHHWX NapameTpoBs
nepemeHHbIX, NO/TIHOCTbIO xapaKTepmsyrom,Mﬁ pa60Ty BEKTOPOM BbIXOAHbIX NAapamMeTpoB

CornacoeaHa Ha noptane Ne2 42461
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0O6bEKTA NPOEKTUPOBAHMA, HA3bIBAOT 6a3MCHbIM BEKTOPOM
(BbiBepuTe NpaBu/bHbLIN OTBET) BEKTOPOM BHELLHMWX XapaKTePUCTUK
OnpeaeneHne 31IeMeHTOB, U3 KOTOPbIX COCTOUT OOBEKT U | aHanu3
CnocoboB CoeANHEHMUA ITUX INTEMEHTOB MeXAY COb0o, napameTpUYecKMii cUHTe3
8 NCX0AA U3 334aHHbIX TEXHUYECKUX TPebOBAHWI K ero -
CTPYKTYPHbI CUHTE3
BbIXOAHbIM XapaKTePUCTMKAM, Ha3blBatOT (BblbepuTe
NpaBuUNbHbI OTBET) NPOEKTUPOBaHME TEXHUYECKOTO 06beKTa
OnpepeneHne paboymx XapaKTEPUCTUK OOBEKTA NPU aHanus
9 W3BECTHOW CTPYKTYpPe M NapameTpax COCTaBAAIOLLMNX ero napameTpUYecKmnii CUHTes
3/1EMEHTOB Ha3blBaOT CTPYKTYPHbIN CUHTE3
(BbIGepUTE NpaBUAbHBIN OTBET) NPOEKTUPOBaHME TEXHUYECKOro 06beKTa
aHanusa
Haunbonee yacto B npougecce NPOEKTUPOBAHUSA
napameTpUYECcKoro cMHTe3a
10 | TexHUYeCKnx o6 bEKTOB BbINOHAETCA Npoueaypa
(sbIbepuTe NpaBUAbHbIN OTBET) CTRYKTYPHOTO cnHTE3a
onNTMMU3aL MK
o o [u, ] [1 o] [1,] [0]
X + X =
s -1 U, 0 0] [1,| [O]
. 0 0] [U, 1 0] [4,] [0O]
MCTOYHUK TOKa ynpaBasemblii HanpsxeHuem (UTYH) X + X =
11 OonucbIBaeTCs cneaytoleit MaTpUYHON CUCTEMOIA _S 0 U, 0 - 1_ _12_ _0_
YPaBHeHwi ‘1 0] [u ] [0 o] [1,] [O]
BblbepuTe NpPaBU/bHbIN OTBET). X + X =
(BbibepuTe np ) o0 -1 |u,| |s o] |5] |0
1 o]l [U, ] [o o] 4] JO
X =+ X =
0 0 U, S -1 1, 0
0 0] [U 1 0] [1,] [0]
X —+ X =
_S - 1 U2 0 0_ _12 i _0_
5 0 o] [u, ] [t o] 1] [O]
MNcTouHUK TOKa ynpaBaaemblii Tokom (UTYT) onucbiBaeTca X + X =
12 cneayroLLen MaTPUYHOM CUCTEMOMN YPaBHEHWI S 0 U, 0 -1} [I,] 0]
(BbIOEPUTE NPABUABHLIN OTBET). 10 U, 0 0] _[1 T 0]
X + X =
0 -1 U, S 0] [1,]| [O]
1 0] [U, 0 01 [1 0
X + X =
0 0 U, S -1 I, 0
0 o] [U 1 0] [1,] [0]
X =+ X =
s -1 U, 0 0] |Z,] [0]
5 0 0} {Ul} {1 0] [7,] [0]
MCTOYHUK HanpsKeHUsa ynpaBaseMblii HanpaxKeHuem X + X =
13 (MHYH) onucbiBaeTca cneayowen MaTpUUYHOM cucTemonm _S 0 U, 0 - 1_ _12 i _O_
ypaBHeHUi 1 0 U, 0 O '[1 T 0]
BblbepuTe NpPaBU/bHbIN OTBET). X + X =
(sei6epure np ) o -1 |(u,] |s o] |5] |o]
1 o]l [u, ] [o o] [4] [0
X =+ X =
0 0 U, S -1 I, 0
14 Mpv oTpULLATENIBHOM HaMNPAXKEHMM Ha 6apbepHOIt EMKOCTbIO Nepexosa
NoynpoBOAHUKOBOM Mepexose eMKOCTb Nepexosa Anddy3MoHHOM eMKOCTbIO Nepexosa
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onpegenaeTcs B OCHOBHOM (BblbepuTe MNpaBU/bHbIN COBMECTHO bapbepHoi u anddy3noHHOM
oTBeT) €MKOCTAMM
MpY NONOXKUTENBHOM HaNPAXKEHUN Ha COBMeCTHO bapbepHoi 1 anddysmMoHHOM’
15 | MO/YMPOBOAHWKOBOM NEPEeXoAe eMKOCTb Nepexosa E€MKOCTAMM
onpegenaeTcs B OCHOBHOM (BblbepuTe MNpaBU/bHbIN H6apbepHOIt eMKOCTbIO Nepexosna
oTseT) Anddy3MoHHOM eMKOCTbIO Nepexoaa
pesncTopbl
Mpu popMMpoBaHMM MATPULLbI Y3/10BbIX NPOBOAMMOCTEN | KOHAEHCaTopbl
16 | aNeKTpUYECKOM Lenu HeAb3a UCNONb30BaTb CeayloWne | KaTyLWKN MHAYKTUBHOCTU
371eMeHTbl (BblbepuTe NpaBU/bHbINA OTBET) WCTOYHMKM TOKA
WCTOUYHUKM HanpaKeHun
R+ pL+ p?’RLC
Z(p)=
[llaHa cxema Lenu 1+ pRC
O H Z(p) R+ pL+ p*RLC
p =
C PpRC + p’LC
I R
17
R+ pL
O Z(p)= 3
1+ pRC+ p°LC
3anuwuTe onepaTtopHoe conpoTusaeHue Z(p) gna
[aHHOM Luenu (BbibepuTe NpaBWbHbIN OTBET) pL+ p>RLC
Z(p)=
1+ pRC+ p*LC
R+ pL+ p?RLC
Z(p)=
1+ pRC
[aHa cxema uenu
N Z(») R+ pL+ p?’RLC
p =
O I I pRC+ p*LC
¢ R R+ pL
18 L Z(p)= E 2
1+ pRC+ p°LC
O 2
3anuwunTe onepaTtopHoe conpoTusaeHue Z(p) ans Z(p) = pL+p°RLC
AaHHoOM uenu (Bbibepute NpaBUNbHbINA OTBET) 1+ pRC + p*LC
R+ pL+ p?’RLC
Z(p)=
1+ pRC
MOAENNPOBaHNE BO BpeMeHHOW 061acTu
[NA KaKnx perKMMOB MCMOb3YIOTCA JIMHEWHbIe Mogenu pacyeTbl N0 NOCTOSHHOMY TOKY
19 | omoaoB M TPAH3NUCTOPOB noctpoeHne BAX AD
(BbIBEpPUTE NPABUAbHbIN OTBET): YaCTOTHbIN aHaNM3 Lenekn
pacyeT NnepexoaHbIX NPoLECCOB
TOKM Yepes MHAYKTUBHOCTU
B KauecTBe nepemeHHbIX COCTOSIHUA MNPW pacyeTe HanpsXeHUa Ha pesncTopax
,0 | MepexoaHbix npotieccos B NIMHENHbIX Lenax 06bIYHO TOKM Yepes pesncTopbl
BblbUpatoT HanpPAMKeHUA Ha KoHAeHcaTopax
(BbIBEpUTE NPaBUNbHBINA OTBET): HaNpPAXeHUA Ha MHAYKTUBHOCTAX
TOKW Yyepes KoHAEeHcaTopbl

CornacoeaHa Ha noptane Ne2 42461
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[aHa cxema uenu
3x3
6x6
15x15
21
9x9
YKaszaTb pasmMepHOCTb MaTpULbl KoadduumeHtos T
cuctembl ypaBHeHui T-X = W ana MM aneKTpuyeckoi
Lenu, NoCTPOEeHHOM Ha ocHoBe TabanMyHOro meTtoaa 4x4
(sbIBbepuTE NpaBUAbHbINA OTBET):
[aHa cxema uenu
3x3
6x6
15x15
22
YKa3aTb pasmepHOCTb MaTpuupbl KoadduumeHtos T 99
cuctembl ypaBHeHui T-X = W ana MM anekTpuyeckoi
Lenn, NOCTPOEHHOW Ha OCHoBEe MOAUPULMPOBAHHOIO
MeToAa Y3/10BbiX NOTEHLMAN0B
(sbIbepuTE NpaBUAbHLIA OTBET):
_L,
3anucaTb BblparkeHue AN ToKa i(t) B uenu i(f) = (1 —e R )
I R
E -4
i(t)=—e R
23 | £ R R
E %
. (y=—e L
(BbIBEpPUTE NPaBUAbHBINA OTBET): E R
. ——t
i(t)=—(-e )
R

CornacoeaHa Ha noptane Ne2 42461



17

14.1.2. Jxk3ameHalIOHHBbIE TEeCTHI (IPMMepPHbIe BONPOCHI)

Paznen 1- HpI/IHIII/[l'[I)I U 3aJa4YM IPOECKTUPOBAHUS.
1.1 OcHOBHEIC IMPUHIMIIBI TPOCKTUPOBAHUS CIOKHBIX TCXHUYCCKUX 00BEKTOB

—  JIEKOMIIO3HUIIUS U UePAPXUYHOCTH OMMCAHUN 00BEKTOB

—  MPOEKTUPOBAHME OT MPOCTOTO K CIOKHOMY

—  TUNU3alus U YHU(DUKAIKS TPOCKTHBIX PEIIeHUH U CPEICTB MPOCKTUPOBAHHUS
—  MPOEKTUPOBAHME OT CIOKHOTO K IPOCTOMY

—  MHOTO3TalHOCTh U UTEPALIMOHHOCTH Mpoliecca MPOESKTUPOBAHUS

1.2 Onpenenenye NPUHLIUIIOB IOCTPOEHUS U BEIOOP CTPYKTYPBI PaIMOIIEKTPOHHOTO YCTpOiicTBa
MIPOU3BOJUTCS Ha 3Tane (BhIOepuTe MPaBUIbHBIN OTBET)

—  CHCTEMHOI'O POEKTUPOBAHMS

—  CTPYKTYPHOI'O IPOEKTUPOBAHUS

—  CXEMOTEXHMYECKOI'0 MPOEKTUPOBAHHUS
—  KOHCTPYKTOPCKOI'O POEKTUPOBAHUS
—  TEXHOJIOTMYECKOTO IPOEKTUPOBAHUS

1.3 Pa3buenue paanosIeKTpOHHOTO YCTPOMCTBA HA OTACIbHBIC OJIOKH, Ha3HAYCHUE TPEOOBAHHM K
BBIXOJTHBIM TTapaMeTpaM OJOKOB MPOU3BOIUTCS Ha dTane (BHIOCpUTE MPABUIIHHBINA OTBET)

—  CHCTEMHOI'O POEKTUPOBAHMS

—  CTPYKTYPHOT'O POEKTUPOBAHUS

—  CXEMOTEXHHYECKOI'O IPOEKTUPOBAHHUS
—  KOHCTPYKTOPCKOI'O IPOEKTUPOBAHUS
—  TEXHOJIOTMYECKOTO IPOEKTUPOBAHUS

Paznea 2 — MaremaTudeckoe MOIeJIMPOBAHNE TEXHUYECKUX 00bEKTOB
2.1 MuHUMaNbHBIN 0 pa3MEPHOCTH BEKTOP (Pa30BBIX MEPEMEHHBIX, MMOTHOCTHIO XapaKTEePHU3YIOIIHNA
paboTy 00beKTa MPOSKTUPOBAHMS], Ha3bIBAIOT (BBIOEPUTE MPABUIIBHBIN OTBET)

BEKTOPOM BHYTPEHHUX ITapaMeTPOB
BEKTOPOM BBIXOJHBIX MTAPAMETPOB
0a3UCHBIM BEKTOPOM

BEKTOPOM BHEITHHX XapaKTEPUCTHK

2.2 Onpenenenne 3Ha4€HUN TapaMeTPOB AIEMEHTOB ITPU U3BECTHOM CTPYKTYpE U YCIOBHSIX
paboToCTOCOOHOCTH 00bEKTA HA3bIBAIOT

—  aHanwms3
—  NapaMeTPUYECKUMN CUHTE3
—  CTPYKTYpPHBIN CHUHTE3

—  ONTUMM3ALUA
2.3 3aBHCUMOCTb TOYHOCTH PacyeTa & BBIXOAHBIX c
xapakTepucTuk MM oT HEKOTOpOro BHEWIHEro napamerpa P
MpHUBeieHa Ha rpaduke. 0.8
VYkazaTh npeenpHyo norpemHocts MM, 1t oGnactu 0.6 r
anexBatHocTu OA(P)=[-3, 1] (oTBeT AaTh B IpOLIEHTAX) N /

0.4

AN

0.0

B
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Pa3gen 3 — Tonosiornueckue ocHOBbI (popmupoBanus moaeau PIC
3.1 Ha pucyHke mokaszaHa dJICKTpUUYECKasi cXxema e U €€ HampaBJIeHHbIN rpad), Ha KOTOPOM BBIJCICHBI
IJIaBHBIE CEUYEHUS U KOHTypa

Y5 5

T

® % o

3anucarbh MaTpUILy TJIABHBIX CEUCHUM NIl JAaHHOM LIeTH
Pasznen 4 — OneparopHbIid MeTO AHAJIU3A JIEKTPUYECKHUX Henei

4.1 OmnpenenuTh ONepaTopHOE CONPOTUBIICHUE Z(p) JaHHON IIeTIH.

R+ pL+ p*RLC
pRC + p*LC
R+ pL+ p*RLC
1+ pRC
pL+ p*RLC
1+ pRC + p*LC
R+ pL
1+ pRC + p*LC

Paszpnes S — Moaeiu 31eMeHTOB paguo3JIeKTPOHHBIX Lenel
5.1 Ilpu oTpunaTeIbHOM HaPsHKEHUH HA MOTYTIPOBOJHUKOBOM IEPEXO/I€ EMKOCTh Mepexo/ia
OTIPEJIENIICTCS] B OCHOBHOM (BBIOCPUTE MPABUIIBHBIN OTBET)

—  OapbepHOI EMKOCTBIO Iepexona

—  nuhdy3uoHHON eMKOCTBIO ITepexoia

—  OapbepHOi M TU(PY3MOHHON EMKOCTIMHU OTHOBPEMEHHO
—  HeT NpaBWJIBHOTO OTBETA

5.2 cTOYHUK TOKa yHpaBIIsieMblid HAIPSHKEHUEM OIHMCBIBAETCS CIEAYIOIIEH MaTpUYHOM CHCTEMOU
ypaBHEHHI (BBIOEPHUTE PAaBUIIBHBIA OTBET).
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0 o] (U, | [t o] [£1,] [0
X + X =
S -1] |U,| [0 o) [1,] |O
0 o] [U, ] [t o] [4] [0]
X + X =
LS o) U] [0 -1] |1,] |0O]
1 0] [U, ] o o] [1,] [0]
X + X =
0 -1 |U,| [S 0] |[1,] |0O]
1 o] [U, ] [0 o] [1,] [0]
X + X =
_ _O O U2 S _1_ _12_ _O_

Pa3nen 6 — MoneaupoBanue PJY B yactoTHoii ob61acTu
6.1 Ilpu hopMUpOBaHUU MATPUIIBI Y3TOBBIX TPOBOAUMOCTEHN IMEKTPUUYECKOM 1IEMU MOKHO UCTIOIH30BATh
CJICTYIOIINE JIEMEHTHI (BEIOCpUTE TPaBUIILHBIN OTBET)

—  PE3UCTOpPbI
—  KOHJCHCATOPBI

- KaTyIIKH MHAYKTUBHOCTHU

- HE3aBHUCHUMBIC HCTOYHHUKHU TOKa

- HE3aBUCUMBIC HCTOYHUKH HAIIPSXKCHUA
—  ymOpaBisieMble HCTOYHUKN HAPSKEHHS
—  ympaBisieMble HCTOYHUKHU TOKA

Pasnen 7 — MoneaupoBanue PIC B yacToTHOM 00/1acTH
7.1 3anucath Y-MaTpully 3J1€KTpUUYECKOW Lienu. B oTBeTe yka3aTh MakCHMajbHBIA MO MOAYJIIO 3JIEMEHT
[JIJABHOM AMaroHa M MOJIYyYE€HHON Y-MaTpHIbL.

g ng
UOFl SUg d Bapuant 7d Cds Ces Cad S o
s | e Tcds o 0.5 7 3 1 1

2

Pa3znen 8 — PacyeT nepexoaHbIX NPOIECCOB 3JIEKTPOHHBIX CXeM
8.1 Kakast 3 yka3aHHBIX (pOpPMYJT OMICHIBAET METO]] TPAIEUH ISl YUCICHHOTO WHTETPUPOBAHUS
b depeHInanbHbIX YpaBHEHU (BBIOEPUTE MPaBUIIbHBIN OTBET)

- Xpt1 =X, t hX',

- Xp+] = Xp + h'xvn+l

- Xpr1 =Xy T 0,5:0-(x" +x'011)
- Xnt+l = Xpn — h'X'n

- Xpr1 =X, t2:hX',
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8.2 Vka3aTb 001aCTh YCTOMUMBOCTH AJIst IPsAAMOM (hopMyIibl Diiepa (BbIOpaTh MpaBUIIbHBINA OTBET)

Im ¢

Im ¢

0 Re ¢

31eCh ¢ = A-h, re h — COOCTBEHHOE YHCIIO; /i — IIar HHTETPHPOBAHHA.

14.1.3. Tembl KOHTPOJIBLHBIX padoT
1. KonTponwsHas paboTa ¢ aBTOMaTH3UpOBaHHOM ITpoBepkoil. [Ipumepubie Bompock! Ha KP:

Pasznes 1 - lIpyHUMnbI 1 321241 NPOEKTUPOBAHUS

1. OCHOBHBIC IPUHITUIIBI TPOSKTUPOBAHUS CJIOKHBIX TEXHUYECKUX 00BEKTOB (BBIOCPUTE TIPABUITHHBIN
OTBET):

—  JIEKOMIIO3HUIIUS U UePAPXUYHOCTh OMMCAHUN 00BEKTOB

—  TMPOEKTUPOBAHME OT MPOCTOTO K CIOKHOMY

—  TUNU3alus ¥ YHU(DUKAIKS TPOCKTHBIX PEIIeHUH U CPEICTB MPOSKTUPOBAHUS
—  TMPOEKTUPOBAHME OT CIOKHOTO K IPOCTOMY

—  MHOTO3TalHOCTh U UTEPALIMOHHOCTH Mpoliecca MPOESKTUPOBAHUS

2.0TnenbHbIE OJOKH PAMOITEKTPOHHON CUCTEMBI (YCTPOMCTBA) OMUCHIBAIOTCS (BBIOCPUTE MPABUITLHBIIN
OTBET)

—  NPUHLMIHUAIBHOW IEKTPUUECKON CXEMOM
—  CTPYKTYpHOM CXeMOW

—  (byHKIIMOHABHOM CXeMOit

—  TEXHOJIOTMYECKOM KapTOn

Pasnen 2 - Maremarudeckoe MOIe THPOBAHNE TEXHNYECKHX 00bEKTOB

3. [lomuoTta otoOpaxkeHus B MaTeMarudeckor mozenu (MM) cBOMCTB peanbHOro 0ObEKTa HAa3bIBAETCS
(BBIOCpHTE IPABUIIHHBIN OTBET)

- YHHUBCPCAIIbHOCTD
- aJICKBAaTHOCTb

- TOYHOCTH

- OKOHOMUYHOCTH

4. Haunbonee yacto B IIpoHeCCC MPOCKTUPOBAHUA TCXHUYCCKUX 00BEKTOB BBINOJIHAETCS npoueaypa

— aHauu3a
—  TIapaMeTpPUYeCKOrO CHHTE3a
—  CTPYKTYypHOTO CHHTE3a

—  ONTUMH3ALUH

Pasznen 3 - Tonosiornueckue ocHOBBI (popmupoBanusi moaeau PIC

5. Ha pucyHke nmoka3aHa 3JeKTpHUecKasi cCXema LeNu U ee HalpaBiIeHHbIN rpad), Ha KOTOPOM BBIJEIECHbI
[JIAaBHBIE CEUCHUS U KOHTYpA.
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3anumuTe MaTPUILy MHIUACHIINN TaHHOHW TeNn
Pasznen 4 — OneparopHblii MeTO AHAJIU3A JIEKTPUYECKHUX Henei

6 OmnpenenuTh TOK B IIETTH B MOMEHT BPEMEHH =1 MCeK.
OtBeT aTh B MA ¢ TOYHOCTBIO JIO IBYX 3HAKOB MOCJE 3arsToi. HauanbHbie yCIOBUS — HYJEBBIE.

C=10 mx®D

EZIOB RZIOOO OM

Pasznen 5 — Monesu 31eMeHTOB PaJH0IEKTPOHHBIX 1enei
7. BonpT-amMniepHasi XapaKTEPUCTHKA MOy TPOBOAHIUKOBOTO JHO/IA OTMCHIBACTCS BRIPAKECHUEM
40U N

A —1), e Is=1-10"2 A.

Onpenenuts KPyTU3HY YNPABISIEMOT0 UICTOUHMKA TOKA TMHEAPHU30BAaHHOM MOJIEH TMoa B pabodeid
touke U=0,75 B. OtBeT B MCM OKpPYITIUTH C TOYHOCTHIO JI0 OJTHOTO 3HAKA IMOCIIE 3aIsITOM.

caenyromiero Buaa [ 1= Ii-\e

Pasznen 6 — MoneanpoBanue PIC B yacToTHOM 00/1aCTH

8. 3ammcarp Y-MaTpuily dJIeKTPUICCKOM TIeTIH.
B oTBeTe ykazarb MakCUMaIbHBIN 110 MOJIYJIO SJIEMEHT INIABHOU
JIMaroHaJIu MOJIy4YEHHOU Y-MaTpHIbI.

Bapuast 75, OM r,, OM Cs, @ C,, ®© S,C™m | o, pax/cex

otk 1 1 2 1 1 1
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Paznea 7 - MoaeanpoBanue PIY B yacToTHOI 001acTH

ONINO

Bapuantr | Ji J2 Ri Ry R3

9. Onpenenuthb HanpsbkeHUe B y3nax uenu (U u U,), ucnonb3ys METOA y3JI0BbIX IPOBOAUMOCTEH.

Pa3gen 8 — PacueTr nmepexoqHbIX NPOLECcCOB JIEKTPOHHBIX CXeM

10. uddepenmmansaoe ypaBHeHHE BUIa X' = — 2-x pelIaeM ¢ MOMOIIbIO MpsiMoil popmyiibl Ditepa.
Kakas BenmumHa 111ara MHTErpupOBaHMs 00eCIeunBaeT yCTOMYMBOCTD PEIIeHuUs (BbIOEpUTE MPaBUIIbHBIN
OTBET)
- h=0)5
- h=1
- h=2
- h=0,1
Pa3gen 9 — Ilpsimbie MeTOAbI (POPMHUPOBAHUSI MATEMATHYECKUX
MozeJiei @) Cs

11. Vkaxute pasMepHOCTh MaTpuilsl KoddduimentoB T cuctemsr | @ []
ypaBuenud T-X=W MM osnekrtpuueckodt 1menu  (cM.puc.), @ [ [ ?®
MOCTPOCHHOW Ha OCHOBE MOIM(HUIIMPOBAHHOTO TAOIMYHOTO MeTona (B B I Is
OTBETE MPUBECTU YUCIIO CTPOK MaTpuilbl T) '

|

2. TekcToBasi KOHTpOJIbHAs paboTa — noctpoeHrne MM JHHEHHON Lenu Ha OCHOBE MOIU(UIIMPOBAHHOTO
y370BOTO METOJIA.

Tunosoe 3aganue Ha KP. CpopmupoBaTh cucteMy ypaBHEHHUH U1 3aJJaHHOM LienH (CM. pHC.) Ha OCHOBE
MOJM(PHUIMPOBAHHOTO Y3JI0BOTO METO/IA (HAaUaIbHBIC YCIOBHS CUNTATh HYJIEBBIMU). 3HAYCHHUS JIEMEHTOB
cxemel: E; = 1B, R,=100m, L; =1 al'w, C4 =10 50, Cs =100 HD;

UHVYH: p=po/(1+(s/2n4,)), roe o =0.1, £,=0,1 I'T, s =j 2n-f
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Bremonauts pacyaer (1)8.30BBIX NEPpCMCHHBIX Ha YaCTOTC 1 MI' I U Ha INOCTOAHHOM TOKC. CpaBHI/ITB
PE3YJIbTAT paCICTOB C MOACIMPOBAHUCM B IIPOrpaMMe CXEMOTCXHUYCCKOIO MOACINPOBAHUS.
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14.1.4. Tembl 1a00paTOPHBIX padoOT

1 V3ydenne MpuHITMIIOB pabOTHI B Cpefie TTaKeTa CXeMOTeXHIUIeCcKoro MoaenupoBanust Micro-CAP

2 MopaenupoBanue padoThl PyHKIHOHAIBHOTO y31a POY ¢ ucnons3oBanueM nporpammel Micro-
CAP

3 Pacuer W MoOJENMpPOBaHHWE YCWIHUTEIHHOTO Kackaga Ha OWIOISPHOM TPAH3UCTOpPE TIO
MTOCTOSTHHOMY TOKY

4 PacueT W MOIEIMPOBAHHE YCHIMTEIHHOTO KackaJa Ha OWMIOJSPHOM TpPaH3UCTOPE IO
MIEPEMEHHOMY TOKY

14.1.5. Tembl KypcOBBIX POEKTOB / KypCOBBIX padoT

Tema KypcoBoii pabOTBI YTBEPKAAETCS MPENoAaBaTeeM i KaXKI0T0 CTyAeHTa HHIUBUIYaJIbHO.

[IpumepHBIE TEMBI KypCOBOW PabOTHI:

— AnHanuz paboThl ANEKTPOHHOTO YCUJIMTENSI Ha OUIOJSPHBIX TPAH3MCTOpaX C HMCIOIb30BAHHUEM
nporpammbl Micro-CAP

— Pacyer u MopmenupoBaHuMEe AaKTUBHOTO (WIBTpa Ha ONEPAIMOHHBIX YCHIUTENSX C
HCIIONIb30BaHUEM TTporpammbl Micro-CAP

— MogenupoBanue paboThl AByXTaKTHOTO OecTpaHC(HOPMATOPHOTO YCHUIIUTEINS 3ByKOBOW 4aCTOTHI

— MonenupoBanue padotsl BU ycunurtesns Ha moaeBBIX TPaH3UCTOpax

14.1.6. MeTonuyecKkue peKoMeHIaIUU

VYueOHbIl MaTepwan wuznaraercss B ¢opme, Mpennojararomeid caMOCTOSITEIbHOE MBIIUICHUE
CTYIIEHTOB, caMoo0pa3zoBanue. [Ipu 3ToM camocTosTenbHas paboTa CTyACHTOB UTPAET PEIIAIOIIYIO POJIb B
XO0JIe BCETO y4eOHOro Tporecca.

Hauath u3yueHne NUCHUIUIMHBI HEOOXOAMMO CO 3HAKOMCTBa ¢ paboyeil mporpamMmoii, CIIUCKOM
y4e0HO-METOAMYECKOTO U MporpaMmMHoro obecrneueHus. CamocTosTeNbHas padoTa CTyJeHTa BKIFOYACT
paboTy ¢ y4eOHBIMM MaTepuajaMH, BBIIIOJTHEHHE KOHTPOJBHBIX MEPONPUITUN, MPEAyCMOTPEHHBIX
y4eOHBIM TUTAHOM.

B npouiecce n3ydeHus: TUCHUIUIMHBI JJIS Iy4IIET0 OCBOEHUSI Mareprasia HeoOXOIMMO PErysipHO
oOpamareCsi K pPEKOMEHAYeMOH JHTepaTrype U HWCTOYHUKAM, YKAa3aHHbBIM B YYeOHBIX Marepuaiax;
MONIb30BaThCsl 4Yepe3 KaOWHET CTyleHTa Ha caiiTe YHuBepcuTeTa o00pa3oBaTelbHBIMH pecypcamu
AIIEKTPOHHO-OMOIMOTEYHON CUCTEMBI, a TaKkKe OOIIEJOCTYITHBIMA MHTEPHET-TIOPTaIaMHU, COlepKAIIUMU
Hay4YHO-TIOMYJSIPHBIE U CTICUATN3UPOBAHHBIE MaTepUaibl, TOCBSIIEHHBIE PA3IMYHBIM acTIeKTaM y4eOHOM
JUCHUTLINHBI.

[Ipu camocToATEILHOM U3YyUYEHUH TEM CIEIyHTe PEKOMEHIALINSIM:

- UTCHUC HJIM MIPOCMOTP Marcpuaia H€O6XOI[I/IMO OCYHICCTBJIATE MCIJICHHO, BBIACIIAA OCHOBHBLIC
WJIeM; HA OCHOBAaHUHU M3YYEHHOT'O COCTABUTH Te3uChl. OCBOMB MaTepual, MOMbITATbCSI COOTHECTU TEOPHUIO
C TIpUMEPaMH U3 MPAKTUKH;

- eclli B TEKCTE BCTPEYAIOTCS TEPMHHBI, CJIEAyeT BBIICHUTh WX 3HAYCHHE [UIsI MOHUMAHUS
JAJIbHEMIIIEr0 MaTepuana;

- HE0OXOIMMO OCMBICIIMBATh MPOYUTAHHOE U U3yUEHHOE, OTBEYATh Ha MPEJIOKEHHBIE BOIPOCHI.

CT}’[[GHTI)I MOTYT IOJy4YaTb HWHAUBHUAYAJIBbHBIC KOHCYJIIBTAOWMHM C MCIIOJIB30BAHUEM CPCICTB
TEJIEKOMMYHUKAIIUH.

[To muctuIUIMHE MOTYT TPOBOAUTHCS TOTIOTHUTEIbHBIC 3aHIATHS B popMme BeOnHapoB. Pacrucanue
BeOMHAPOB MyOIMKyeTCsl B KAOMHETE CTY/ICHTa Ha caiiTe YHUBEPCHUTETA. 3alliCh BeOMHApa MyOJIUKyeTCs B
ANIEKTPOHHOM Kypce MO AUCLUILINHE.

14.2. TpeGoBaHMA K OLEHOYHBIM MATEPHAJIAM JJIsI JIMI] C OTPAHHMYEHHBIMHU BO3MOKHOCTAMH
310POBbS 1 HHBAJIN/I0B
Jqus 5y ¢ OrpaHUYEHHBIMM BO3MOXKHOCTSAMH  310pOBbS M MHBAIUIOB IPELYyCMOTPEHbI
JIOTIOJTHUTENbHBIE OLICHOYHBIE MaTepHallbl, IepeueHb KOTOPBIX YKazaH B Tabnuie 14.
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Tabnuua 14 — JlonmomHUTENbHBIE MaTepUaNbl OIICHUBAHUS IS JIUIl C OTPAaHUYCHHBIMU BO3MOXKHOCTSIMHU
30pOBbS U HHBAJIUIOB
Kareropun Buabl 10M0JTHUTEIBHBIX OLIEHOYHBIX @DopMBbI KOHTPOJIA U OLIEeHKH
o0yuyarommxest MaTepHuajIoB pe3yJIbTaToB 00y4eHus

TecTbl, MMCHMEHHBIE CAMOCTOSATEIEHBIC
C HapymeHUsIMH ciiyxa = pabOThI, BOIIPOCHI K 3a4eTy, KOHTpONbHBIE  [IpenMymiecTBEHHO MIChMEHHAs TPOBEPKa

paboThI
C HapymeHUusIMHI CobecenoBaHue Mo BOMPOCaM K 3a4eTy, [IpeumMyIiecTBEHHO yCTHAs MPOBEpKa
3peHus OTIPOC TI0 TEPMUHAM (MHAMBUYaJIEHO)

Pemienne AUCTaHIMOHHBIX TECTOB,
C HapymIeHUSIMHA

KOHTPOJIBHBIE PaOOThI, MMCHMEHHBIE [IperMymIeCTBEHHO TUCTAaHIMOHHBIMU
OIOPHO-ABUTaTEIBHOTO
CaMOCTOSITEbHBIE PA0OTHI, BOIPOCHI K METOaMH
armapara
3a4eTy

C orpaHUYCHUSIMU TIO TecTsl, MUCEMEHHBIE CAMOCTOSITEIBHBIC [IpenmytiecTBEHHO MTPOBEPKA METOIAMU
OOIIEMEUIIMHCKUM  Pa0OThI, BOIPOCHI K 3aU€Ty, KOHTPOJILHBIC  MCXOJS U3 COCTOSIHHS 00ydaroierocs Ha
MOKa3aHMSIM paboTHI, YCTHBIE OTBETHI MOMEHT TIPOBEPKH

14.3. MeToguuyeckue peKOMEHAAUMH M0 OLEHOYHBIM MaTepPUAaJIaM JJIfl JIMI C OTPAHUYEHHBIMU
BO3MOKHOCTSIMHU 310POBbsl 1 HHBAJIN/I0B

Jnig nuil ¢ OrpaHUYeHHBIMH BO3MOXKHOCTSIMH 3/I0POBbSI M MHBAJIHUIOB IPEIyCMaTPUBACTCS
IoCTyIHas popMa MPeTOCTABICHHS 3a/IaHUH OIICHOYHBIX CPECTB, & UMEHHO:

— B Ie4aTHou opme;

— B IeYaTHOU (hOpME C YBEITMUEHHBIM MPUDTOM;

- B (hopMe AIIEKTPOHHOTO JIOKYMEHTA;

- METOZIOM YTEHHSI ACCUCTEHTOM 3a/IaHusl BCIYX;

- MPEeOCTaBICHUE 3aJJaHUs C UCIIOIb30BaHUEM CYypIIOTIEpEBOIa.

Jlunam ¢ orpaHMYEHHBIMH BO3MOXKHOCTSMHU 3I0POBbS M HHBAIMJAM YBEIUYUBACTCS BpeMs Ha
MOJITOTOBKY OTBETOB Ha KOHTPOJbHBIE BOMPOCHL. [l Takux OOyd4aroImuxcs MpeaycMaTpUBaeTCs
nocTymHas popma MpeIoCTaBICHHUS OTBETOB Ha 3aaHUs, & UMEHHO:

— MMCbMEHHO Ha Oymare;

- HabOp OTBETOB Ha KOMIIBIOTEPE;

- HabOp OTBETOB C UCMOIB30BAHUEM YCIIYT aCCUCTEHTA,

- IIPEJICTaBICHUE OTBETOB YCTHO.

[Ipoulenypa oleHUBaHUS pPE3yJbTaTOB OOYYEHHSI JTHUI] C OTPAaHUYCHHBIMH BO3MOXKHOCTSIMU
30pOBbSl U MHBAJIWIOB MO JUCHUUIUIMHE MpedycMaTpUBaeT IMpenocTaBieHre HHpopMmanuu B (popmax,
aIalTUPOBAHHBIX K OTPAHHYEHUSM UX 3OPOBBS U BOCTIPUSATUS HHPOPMAIIHH:

JLJst JiM1 ¢ HAPYLIeHUSIMU 3PeHusl:

- B (hopMe AIIEKTPOHHOTO JIOKYMEHTA;

- B Me4aTHOU (hopMe yBEIMYEHHBIM HIPUPTOM.

Jlst M1 ¢ HApYLIeHUsIMH cJIyXa:

— B (hopMe AIIEKTPOHHOTO IOKYMEHTA;

— B Ie4aTHou (opme.

JlJ1st JiM1 ¢ HAPYIIEHUSIMU OTMIOPHO-ABUTaTeJILHOTO anmapara:

- B (hopMe AIIEKTPOHHOTO IOKYMEHTA;

— B TIe4aTHo (opme.

[Ipy HEOOXOIMMOCTH IJIsl JIUL C OrPAaHUYEHHBIMH BO3MOXHOCTSMHU 3[0POBBS U HHBAJINJOB
MIpoLIeAypa OLEHUBAHUS PE3yJIbTaTOB OOYYECHHSI MOXKET MPOBOJUTHCS B HECKOJIBKO 3TAIOB.
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