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4. ®OPMbI KOHTPOJIAA OCBOEHMA AMCLIUITIIMHBI
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IpunoxxeHusi K padoueii nporpaMMe JHCHUIIMHBI
e TIpunoxenue 1. AHHOTaIMs pabouei MporpaMMbl

o TIpunoxenue 2. TeXHOIOTHH U (HOPMBI 06y UeHUsI
o [Ipunoxenue 3. ®OH/BI OLIEHOUYHBIX CPEJCTB



1. ODEJIN OCBOEHUA INCIINIIMHBI

Lenbro 0CcBOEHMS AVUCLUATUIMHEI SB/sSIeTCS (YOPMUPOBaHME CJIeIyIOINX KOMIIeTeHLMH:

IICK-1.1 — cnocobHOCTh pa3pabaTbiBaTh U UCC/IE[0BATh 1EKTPOMEXaHUUECKUE U 3/IEKTPOHHbIE ABTOHOMHBIE CHCTEMbI
yTpaB/eHus elCTBUEM BbICOKOJMHAMUYHBIX OOBEKTOB B YCJIOBUSX MOBBIIIEHHBIX BHEITHUX BO3/€MCTBUM

I[ICK-1.3 — crnocobHocTh  pa3pabaTbiBaThb  MH(OPMALMIOHHO-U3MEPUTE/IbHbIE  KOMITOHEHTBI ~ aBTOHOMHBIX
MH(POPMALIMOHHBIX U YTIPAB/ISIOLIIUX CUCTEM

@DOpMHUPOBaHHIO KOMITETEHLMH CTY)KHUT JOCTIDKEHHE CJIeNYIOLIMX Pe3y/IbTaToB 00pa30BaHus:
IICK-1.1

3HAHUA:

BO3MOXKHOCTH U crioco0bl ipuMeHeHusi CATIP Ha Bcex 3Tariax IpoeKTUPOBaHUS;

YMeHus:

BBITIO/THATE PacyeThbl NTAPaMeTPOB M XapaKTePUCTHK 3JIeKTpUUeckux cxeM POC C MOMOIIBI0 TAKeTOB MPOrpaMM
CAIIP;

HABbIKU:

MIPUMEHATh MeTO[bl MaTeMaTHUeCKOro aHaau3a U MOJEeNUpPOBaHHUs, TEOPeTUYeCKOro U HKCIIepUMeHTaIbHOIO
HCCIIe/i0BaHusl.
IICK-1.3

3HAHUSA:

OCHOBHBIE METO/IbI MO/Ie/IMPOBaHUS PaZiM03IeEKTPOHHBIX Cpe/iCTB Ha DBM;

yMeHus:

WICTIO/Tb30BaTh OCHOBHBIE 3aKOHBI eCTeCTBeHHOHAYYHBIX JUCLIUI/IVH B ITPOode CCHOHA/IBHOM JesTeTbHOCTY;

HABbIKU:

OpraHU30BBIBATh MPOEKT €JWHOr0 CKBO3HOTO LIMK/IA MPOEKTHPOBAHMS alllapaTypbl OT TEXHHUECKOTO 3aflaHus /10
peanbHOM KOHCTPYKLIUH.
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2. MECTO JNCIIMIIVIMHBI B CTPYKTYPE OOII BO

Oucipmmiaa TIPOEKTUPOBAHUE 1 MOJE/IMPOBAHUE PA/IMOJ3/IEKTPOHHBIX CUCTEM
SIBJISIETCS TUCLIUI/IMHOY YacTH, GopMupyeMoii yuacTHUKaMH 00pa30oBarTe/IbHbIX OTHOLEeHUH 0/10Ka 1, mporpamMMbl
MOATOTOBKU MO HanpasneHuto 27.03.04 YnpaeneHue 6 mexHuuecKux cucmemax.

Cogep)xaHue AUCLUIUIMHBI SIBsieTCd jorudeckum rnpogosbkeHueM auctmmuiviH: BBICIIIAST MATEMATHUKA,
OU3UKA, TEOPETUYECKHNE OCHOBBI PAIIMOTEXHUKH, JJIEKTPOTEXHUKA 1N J3JIEKTPOHHKA,
BPEMEHHBIE YCTPOMCTBA, MATEMATUYECKUE METOJbl OBPABOTKH WH®OPMAIIUM,
METO/Ibl AHAJIM3A CTOXACTHUYECKHX ITPOI[ECCOB, ®U3UYECKHWE OCHOBBI BJ/IMJKHEN
JIOKAIIUW, TEOPUSA BEPOSATHOCTEM UM MATEMATHUYECKASI CTATUCTUKA, TEOPUSA
MEXAHU3MOB ¥ IIPUBOPOB, IIU®POBU3AIIMA BBICOKOTEXHO/IOTUUHBIX OTPACJ/IEM
IMPOMBINIUIEHHOCTU, ®U3NYECKHUE OCHOBbBI MUKPOJJIEKTPOHUKHN, CXEMOTEXHUYECKOE
IMPOEKTUPOBAHME J/IEKTPOHHBIX M MUKPOJJIEKTPOHHBIX YCTPOMCTB, OBIIASI TEOPUS
V3MEPEHUMN.

Hpe,[[BapI/ITEIIbHLIE KOMIIeTeHIIH, C(fl)OpMI/IpOBaHH]:Ie y 06yqa}0merom A0 Hadasla n3yueHus JUCLHUIIINHBLL

¢ OIIK-1 — CniocobeH aHa/IM3UpPOBaTh 3a/1auk MPodeCcCUOHATBHOM AeATeTbHOCTH Ha OCHOBE MOJIOKeHUH, 3aKOHOB U
MeTO/[0B B 00/1aCTH eCTeCTBeHHBIX HayK M MaTeMaTUKH

¢ OIIK-10 — CriocobeH pa3pabaTbiBaTh (Ha OCHOBE [IeMCTBYIOIUX CTAaH/]APTOB) TEXHUUECKYIO JIOKYMEHTALIUIO (B
TOM YHCJIe B 3/IeKTPOHHOM BH[ie) [/Is1 PerIaMeHTHOTO 00C/Ty)KMBAHHSI CUCTEM U CPe/[CTB KOHTPOJIS, aBTOMAaTH3aLuH
Y yIipaB/ieHust

¢ OIIK-11 — CriocobeH noHUMaTh MPUHLIMIBI pab0Thl COBpEMEHHBIX MH(HOPMAIIMOHHBIX TEXHOIOTHN U
WCII0/1b30BaTh UX /IS pellieHus 3a7,a4 pojeccuoHaIbHON esiTeTbHOCTH

¢ OIIK-2 — Crioco6eH opMy/IMpoBaTh 3a/a4y MpodeCcCUOHaNIBHON [ieaTe/IbHOCTY Ha 0CHOBe 3HaHUH, IPOGUIbHBIX
pasfie/IoB MaTeMaTH4eCKUX U eCTeCTBEHHOHAYyUHbIX AUCLIAIUIVH (MOLyei)

¢ OIIK-3 — Crioco6eH MCIo/b30BaTh (pyHAaMeHTalbHbIe 3HaHWsA [ij/is1 peliieHus 6a30BbIX 3a/jau YIIPaBIeHUs B
TeXHUUYEeCKUX CUCTeMax C LIe/IbI0 COBEepILeHCTBOBAHNS B ITPOQ)eCCHOHAIBHOM AesATeTbHOCTH

¢ OIIK-7 — Crioco0eH MpOX3BOAUTE HEOOXOJUMBbIE PACUETHI OT/ETbHBIX OJIOKOB U YCTPOWCTB CUCTEM KOHTPOJIS,
aBTOMATH3aLUM U yTIpaBJieHus], BLIOMPATh CTaHJAPTHLIE CPEeACTBa aBTOMATHKHY, U3MEPUTENBEHOM U BBIYUC/TUTETBEHON
TeXHUKU MPU NPOEKTUPOBAHUN CUCTeM aBTOMAaTH3al[uK U YIIpaB/IeHNs

¢ OIIK-8 — Crioco0eH BBITIO/HATE Ha/aJKy U3MepUTe/IbHBIX U YTIPAB/ISIOIIMX CPeICTB ¥ KOMIUIEKCOB, OCYIIeCTBISTh
WX peryiaMeHTHOe 00C/Ty)KrBaHHe

¢ OIIK-9 — Crioco6eH BBIMOHSTL 3KCTIEPUMEHTBI TI0 33/]JaHHBIM METOIUKaM U 00pabaThiBaTh pe3y/bTarhl C
TIpUMeHeHNeM COBpeMeHHbIX MH(OPMAIMOHHBIX TEXHOJIOTUI U TEXHUUeCKUX CPeJiCTB

¢ [TK-94 — criocobeH K yripaB/ieHut0 UH($opMaLiell U JaHHBIMH, TIOMCKY UCTOYHHKOB MH(GOPMALUY U IaHHBIX,
BOCIIPUSITHIO, aHa/IN3Y, 3alIOMUHaHMIO U Nepefiaue MH(POpPMAaLMM C UCT0/Ib30BaHNeM LIM(POBLIX CPeJCTB, a TaKKe C
TIOMOLIIBIO aJITOPUTMOB IIpY padoTe C I0IyUeHHBIMU U3 Pa3/IMUHbIX HCTOUHUKOB [JaHHBIMU C LIe/IbI0 3P (eKTHBHOIO
WICTI0/Ib30BaHMsI TIO/TyUeHHOW MH(GOPMALIUK [i/1s PelleHus 3a/1a4u

¢ TICK-1.1 — CnocobeH pa3pabaTbiBaTh U UCC/IE[OBATh S7IEKTPOMEXaHUUECKUE U 3IeKTPOHHBIE aBTOHOMHbIE
CHCTEMBI yTIpaB/ieHus JefCTBIEM BbICOKOJMHAMUUHBIX 0OBEKTOB B YCIOBUSIX MOBBILIEHHBIX BHELIIHUX BO3AEHCTBUNA

¢ TICK-1.3 — CnocobeH pa3pabaTbiBaTh HHPOPMaJMOHHO-U3MEPUTENbHbIE KOMIIOHEHThI aBTOHOMHBIX
MH(OPMALIMOHHBIX 1 YTIPAB/ISIOIIUX CUCTEM



3. CTPYKTYPA U COJEPXAHUE JNCIIUITVINHBI

OO61wjast TPyA0eMKOCTb JUCLUIUIAHBI COCTaBsieT 3 3.e., 108 u.

3.1. Copep:xanue (JUAAKTHKA) AUCIUTUIMHBI
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Pa3pen 1. O6mpe npuHuunsl nocrpoeHusi CAITP u MaTemaTHuecKoe
MOJie/TH roB PIC pas. 0 yp . 1.1 OcHOBHBIE
3agaun CATIP. [TpuHuuns! nocrpoenust CAIIP. 1.2 CTpyKTypHasi cxemMa
4 8 nipoekTrpoBanust POC. Maremarnyeckue mogenu PY. 1.3 Knaccudukarms 10 6 6 0 0 4 15 15
Mozesneit POC 1o aMIumMTyzie CUrHaza ¥ 1o nosoce 4acToT. 1.4 OCHOBBI
cocTaBieHust Mogeneil. PU3nUeCKUil METOZ U METO/, UepHOTo siiuKa. 1.5
OCHOBBI CTPYKTYPHOI'O MOA/IUPOBaHUS. I/IMI/ITaLU/IOHHOE W aHa/IMTHYeCckKoe
MOJe/I1poBaHue.
Paspen 2. @PyHKIMOHA/ILHOE H CXeMOTeXHHYecKoe MopeinpoBanue POC u
9/IeKTPOMAarHUTHBIX MoJieii. 2.1 PyHKIHoHaIbHOe MogienpoBanue (PM).
OcHosHble TpeGoBanust Ayist OM. Ba3oBble 371eMeHTbI (QyHKI[OHATBHBIX CXEM.
4 8 2.2 OCHOBBI CXeMOTEXHHUUECKOr0 MOZe/IMPOBaHUs. Moze1poBaHie 10 4 4 0 0 6 20 20
CTaTMUeCcKHUX PeXXUMOB. MeTop ABMKyIelicst 06/1acTh cXogUMOCTH. MeToz
yCTaHOB/IeHus1. 2.3 YpaBHeHus CTaTUYeCKOro peXkiMa B 6asuce y3/I0BbIX
TIOTeHLHMa/I0B.
Pazpen 3. Mopenmp P X MPOLECCOB H ONTHMM3ALUs
NPOeKTHBIX pemeHui. 3.1 MozeMpoBaHye repexo/jHbIX MPOLieCCOoB.
4 8 OCHOBHBIe YHC/IeHHbIe MeTOAbI pertieHust ciuctembl O/TY. 3.2 OcobeHHOCTH 10 4 4 0 0 6 15 15
3a/]au TeXHUUeCKoi onTimu3anyu. [ToHsTHe LeneBol GyHKImK. Kpurepun
ONTUMAIbHOCTH.
Pazpen 4. Mope. M TMPOEKTHD aHAJIOroBBIX M IU(POBBIX
POC Ha ocHoBe Teopuu rpad)oB H ¢ moMombi0 Marpuy. 4.1 TexHonorus
4 8 cxem POC. Tlonsitre rpadoB. Marpuiia MHL/eHL M. 4.2 MakcuMasbHoe 12 4 4 0 0 8 20 20
ziepeBo rpaca. Marpuija ceueHuii xopy rpada. 4.3 Maremartnueckasi Moge/b
JIMHEHHBIX CXeM C MPaBU/IbHOH CTPYKTypoid. MHoromomocHuky CBUY. Marpuia
paccesHus.
Pazpen 5. KoMnbroTepHoe NpoeKTHP M Mojie. PIC B cpepe
4 8 National Instruments Multisim. 5.1 OcHOBHbIe TIOJIO)KeHHsI TPOEKTUPOBAHMSI. 66 34 8 13 13 3 30 30
5.2 MogienipoBatue 0CcHOBHbIX y3710B POC B cpese National Instruments
Multisim.
Bcero 3a 8 cemecTp 108 52 26 13 13 56 100 100
Bcero no aucnunMHe 108 52 26 13 13 56 100 100
3.2. AyATOPHBIH NPAKTUKYM
Oo0neMm,
Ne Homep 1 HauMeHOBaHMe pasfiesa
Tema NMPAKTHYECKOr'0 3aHATUA ayA.
n/n JMCITUILTHHBI
qacoB
1 Jlornueckue s/1eMeHThI U CXeMbl. TpUrrepel. 1
2 Peructpbl. CueTunku. 1
3 LIPIC])pOﬁHaJ'IOFOBbIﬁ Hp606p830BaTEJ'H:. Amnarnoro- 1
LuQpoBoii ipeobpa3oBaresb.
I/I3MepeHHe 3JIEKTPUUECKUX BE€JIMYUMH U ITapaMeTPOB
4 3/IEMEHTOB 3J/IEKTPUUECKUX L(eneﬁ. MocCT NOCTOSSHHOI'O 1
TOKa.
Pe3oHaHChHI B Hernsdax CMHYyCONJa/IbHOTO TOKaA.
5 JIuHeliHas 3neKTpUUecKas Liellb C epuouyecKoin 1
HecuHycougansHou JC.
6 I/IH,LIyKTI/IBHO CBsI3dHHbIE LIEeTIn. TTaccuBHBIN 1
YeTBHIPEXITOMIOCHYK.
Paspen 5. KomnbroTepHOe NpoeKTUPOBaHUE U
. MynbTUBHOpaTophbl. ['eHepaTopbl CHHY COUIATBHBIX
7  |mozenupoBaHue POC B cpenie National o 1
L KorebaHUH.
Instruments Multisim.
8 Hepexo,qule TpoLieCChbl B HEPa3BeTB/IEHHBIX 1
JJIEKTPUYECKUX LIerisax.
9 Hepa3BETB}'[eHHI:IE Lernv CMHyCOon4aJIbHOI'O TOKa. 1
PaspeTBn€éHHAasA Lerb CMHYCOW/1d/IbHOI'O TOKA.
10 HOJIprOBO,Z[HI/IKOBbIe Auon, CTaGI/IHI/ITPOH W TUPUCTOP. 1
O,D;HOCI)EIBHLIG T10/TyIIDOBOJHHUKOBBIE BBITIDAMMWTETIH.
1 BurmonsipHbie U rosieBble TpaH3UCTOPHL. [IpocTetimive 1
TPaH3UCTOPHBIE YCU/TUTE/IN.
12 ONeKTPOHHbBIE YCTPOMCTBA Ha OTepaljMOHHbIX 1
yCUinTessx.
13 AmnasoroBble KomMrapaTopsl HanpsbkeHyst. Ludposoit 1
KOMITaparop.
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| Bcero 3a 8 cemectp | 13
3.3. JTabopaTopHbIii MPAKTHKYM
Ne Homep u HaMeHoOBaHue pasje/ia AMCLHIINHBI Tema J1a00paTopHOro MpakTHKyMa Otrem,
n/n ayA. 4yacoB
1 HccnenoBaHue CBOMCTB KosebaTeTbHBIX 2
KOHTYPOB
’ VccnenoBaHue cxeMbl C KOHTYPOM 2
Pa3zpen 5. KoMmbroTepHOe MPOEKTUPOBaHUE U YAAPHOTO BO30YXK/eHHs.
3 |MoAennposanne P3C B cpege National Instruments VccnepoBanre MMIY/IbCHBIX YCTPOMCTB 3
Multisim. Ha OTepaLMOHHBIX YCUIUTeISAX.
4 Jlornueckue s71eMeHThbI. 3
5 HccnenoBaHue 1ugpo-aHaIoroBoro 3
ripeobpasoBareisi.
Bcero 3a 8 cemecTp 13
3.4. CamocTonaTebHasA padora crygenrta (CPC)
No Homep 1 HauMeHOBaHMe pas3jeia Oo0neMm,
W [ — Coaep)xaHue yueGHOTO 3afaHHs 4aCoB
1 |Pasgen 1. O61¥ie MPUHLUITEI TIOCTPOEHUS IToBTOpEHMe IEKIJMOHHOTO MaTepyrania. 2
2 CAIIP u MaremMaTrueCckoe MOJe/MPOBaHe Beibop u cornacoBanue Tem KI1. OdopmieHue 2
KOMIIOHeHTOB POC pasnnyHOro ypoBHs. NPOEKTOB 3ajanuii Ha KI1.
3 Paszien 2. DyHKIHOHATbHOE 1 IToBTOpEHUE neKLu/IOHUHoro Marepuaa. 2
CXeMOTexHHUecKoe MojiepoBanue PIC u Odopmienue 3aaannii Ha KI1. AHanu3 cocrosHus
4 5/IeKTPOMArHUTHBIX TTO/TeHi. Borpoca. O3HakoMJ/IeHHe C TeXHUYeCKOl uTepatypoii u| 4
VHTepHeT-UCTOYHUKaMU B paMKax TeM KII.
> Pa3zpen 3. MopenrpoBaHue repexoiHbIX E:BTOPeHHe HeKHHOHHSFO Mareprasa. 2
TPOLIECCOB H ONTUMM3ALIHS MPOEKTHBIX yueHre HopMatuBHOM yiuTepatypsl ('OCTer, OCThI,
6 perLieHHil. HOpMaJTi, TeXHHUUeCKre YCI0BuUs) B paMKax Tem KII. 4
Paspabotka TekcToBoi uactu KII.
7  |Pasgen 4. MozenvipoBaHye 1 IPOEKTHPOBaHKE [JoBTOpeHMe JIEKIMOHHOTO MaTepHara. 2
aHaJIOTOBbIX U 1MGMPoBEIX POC Ha 0CcHOBe
Teopuu rpadoB U € IOMOLLBIO MATPHLI. Pa3paborka pacuétHo-rpaduueckoii uactu KII. 6
IToBTOpEHME TEKLIMOHHOIO MaTepHasa. 4
10 [ToaroToBKa K NpakTUYECKUM 3aHSTHSIM. 4
Pasgen 5. KomnbrorepHoe IpOeKTUPOBaHUe U
11 |mogenuposarue PAC B cpese National ITozroToBKa K J1ab0paTopHBIM 3aHATHSM, 0(OpMIIEHHE 4
Instruments Multisim. OTHETOB.
OdopmiieHne TOSCHUTEeTBHBIX 3alMCOK, MTOJTOTOBKA K
12 20
3ammre KII.
Bcero 3a 8 cemecTp 56
3.5. KypcoBoii npoekT
ITEPHO
COJEP)XAHUNE 3TAIIA I/ICl'[OJIHEﬁI/IH TVIAHUPYEMOE BPEMS
(uepenu cemecTpa) (vac)
Jtan 1. Odopmierne 3afaHUs 1-2 2
Jran 2. O3HaKOMJIEHHE C NICTOYHUKaMU 3-4 6
Jtan 3. VI3yueHrie HOpMaTUBHOM UTEPATYPbI 5-6 4
Oran 4. IIpoBesieHne pacueToB 6-8 8
Oran 5. Pa3paboTka TekcToBo# uactu KIT 9-11 8
Otan 6. PazpaboTka rpaduueckoii yactu KIT 11-12 4
Otan 7. OdopMieHHe TOSICHUTeIbHOMN 3allMCKH, MTOJTOTOBKA K 12-13 4
3aluTe
Bcero 3a 8 cemecTp 36
4. ®OPMbI KOHTPOJIA OCBOEHUSA ITNCHNITIMHBI
CEMECTP HEJEJ/IN CEMECTPA
1|2| 3 |45/ 6 | 7| 8 9 10 11 12 13
8 JIP OP | JIP | KIT | Komm, JIP | AP | JIP, Tect | KII Bonp.ud.3au, gud. 3au.
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YcnoBHble 0003HaUeHUs:
e JIP — apiarHOCTHUECKast paboTa;
o JIP — nabopatopHast paborta;
¢ KII — KypCcOBO# IIPOEKT;
¢ Ko — Konnoksuywm;
e TecT — TecT;
¢ Bomnp./lud.3au — Bonpocs! K AnddepeHIIpOBaHHOMY 3aueTy;
e 1. 3au. — AucddepeHIIPOBaHHBIN 3a4eT.

TeKyIui KOHTPO/Ib YCIeBaeMOCTH CTYAeHTOB IIPOBOJUTCS B JUCKPeTHbIE BpeMeHHbIe MHTePBaslbl B C/IEYIOLUX
dbopmax:
e /MAarHOCTHUecKas pabora;
¢ naboparopHasi pabota;
® KypCOBOU IPOEKT;
¢  KOJUIOKBUYM;
e TecT;
e BOMPOCHI K AudepeHIINPOBAHHOMY 3a4erTy.

IIpomexxyTouHasi aTTecTalys MPOBOAUTCA B hopmax:
e uddepeHIIPOBaHHBIN 3ayeT.



5. YYEBHO-METO/JUYECKOE 1 TH®OPMAIIMOHHOE OBECIIEUEHUE
TUACITUTUTAHBI

5.1. OcHOBHas iMTeparypa no JUCLIMILIIMHE:

1. . VImyKeHepHBIH aHa/IM3, MOZIe/TMPOBAHUE ¥ TIPOEKTUPOBaHHUe 37eKTPOHHBIX ycTpoiicTs. CII6.BI'TY "BOEHMEX"
uM. 1. ®. YcrunHosa, 2007, 220 3K3.

2. . MogenpoBaHue paJMOTEXHUYECKUX Tiere ¢ momMolpto rnaket Multisim 2001. CI16.5TTY "BOEHMEX" um. [I.
&®. Ycrunosa, 2004, 177 3K3.

3. A. A. TonoBkos, Y. FO. ITusoBapos, 1. P. Ky3neros. . KomneroTepHoe Mozie/iipoBaHye U NPOeKTUPOBaHUE
paauro31eKTpoHHbIX cpefcTB. CII6.: TTutep, 2015, 3. pec.

4. A. B. Illenn, H. M. JIazapeBa. . MeTo/ibl MPOEKTHPOBaHUSI 3/IEKTPOHHBIX YCTPOiicTB. MockBa: MHppa-VHxeHepus,
2013, 551. pec.

5. N. I1. HopenkoB. OCHOBBI aBTOMaTU3UPOBAHHOIO NpoeKTupoBaHus. M.: U3n-so MI'TY um. baymana. 3onoras
komiekuus, 2009, an. pec.

6. JI. A. Yepeganuenko, FO. H. Myctadaes, C. A. I'yces. . McciieoBaHre 371eKTPUUECKUX LeTIel ¢ TIOMOIIIBIO TaKeTa
Multisim. CIT16.BI'TY "BOEHMEX" um. [I. ®@. YctuHora, 2011, a1 pec.

7. 0. B. Anekcees, A. A. T'onoskos, U. FO. [TuBoBapoB. . ABTOMaTHU3aLysl IPOeKTUPOBaHUS PaJU031eKTPOHHBIX
cpezctB. M.: Beici. mik., 2000, 31. pec.

8. I1. A. T'anaiigus, FO. H. Mycradaes. . MozenupoBaHie 31eKTPOHHBIX cxeM B rakete Multisim. CII6.BI'TY
"BOEHMEX" um. [I. ®. YcTuHOBa, 2016, 82 3K3.

9. P. B. Axtunerckuii, A. I. ®agauH. . CxeMOTexXHUYeCKOe IMPOeKTUPOBAHKe U MOJe/TUPOBaHKe PaZii03/IeKTPOHHBIX
ycrpoiictB. M.: TexHocdepa, 2007, 7 3K3.

10. 3. A. BecniepctoB. . MogienpoBaHye LUQPPOBLIX YCTPOCTB B cpese Multisim 7. CI16.BI'TY "BOEHMEX" um. /1.

®. YctuHoBa, 2018, 311. pec.

5.2. [lononHWTeNbHAs JIUTepaTypa Mo AUCLUILIUHE:
He TpebyeTcs.

5.3. Ilepuogrueckue u3aHus:
He TpebyroTCsl.

5.4. TlepeueHb peCcypcoB MHPOPMALIMOHHO-TeIEKOMMYHHUKALIMOHHOH ceTH "VIHTepHeT", HeoOX0AUMBIX /1JIsl 0CBOEHUS
JUCLIMIVINHEL, 3/1eKTPOHHbIe OMO/IMOTeUHbIe CUCTEMBIL:

1. http://urait.ru — O6pa3oBate/bHas rnatdopma «HOpaiiT». [11s1 By30B U CCy30B.;

2. http://library.voenmeh.ru — ®yHzgamenTanbpHas 6ubmoreka BI'TY «BOEHMEX» um. [.®. YcTHHOBS;

3. http://e.lanbook.com — 3B5C Jlans;

4. http://www.tnt-ebook.ru — TNT-EBOOK - DnieKTpoHHO-010MHOTeUHast CHCTeMa;

5. http://ibooks.ru — 3BC ANOyKC.py - 3T0 OO/BIIION BbIOOD aKTyabHOMW JIMTEPATYPHI A1/ Balllel OUOIMOTeKH B
3/IeKTPOHHOM BH/E.

CorpeMeHHbIe TTPodeCcCHOHaTbHEIE 0a3bl JaHHBIX:

1. https://rusneb.ru — HarronasnbHast snektpoHHas 6ubnvoreka (HIB);

2. https://cyberleninka.ru/ - HayuHas 3/mekTpoHHas 6ubmoreka «KubepieHUHKa»;
http://www.rfbr.ru/rffi/ru/library - [TonHoTekcToBas 3nekTpoHHas 6ubmoreka Poccuiickoro doHza
(dyHaaMeHTaNbHBIX UCC/IeJOBaHUIM.

I/IHd)OpMaL[I/IOHHbIe CITpaBOYHbIE€ CUCTEMBbI:

1. Texskcriept — VIHpOpMaLMOHHBIN ITOPTal TEXHUYeCKOTO pPeryarpoBaHusi: Hopmel, mpaBunia, cranzgapTsl PO;

2. http://library.voenmeh.ru/jirbis2/index.php?option=com_irbis&view=irbis&Itemid=457 - B[l TOCToB cobcTBeHHO
rerepauuu BI'TY "BOEHMEX" um. []. ®. YcTrHOBa;

3. http://www.consultant.ru/- KoncynsrantIlmtoc- nHGOpMaLMOHHBIN IOpTas IPaBOBOM MHPOPMALIH.

5.5. IIporpamMmMHoOe obecrieueHue:

1. Adobe Reader;

2. PTC Mathcad Prime 5.0;

3. NI Multisim - akagemMrueckasi BepCusi;
4. DjVuReader.

5.6. 'HpopMaI[OHHbIE TEXHOJIOTHH:

B3aumoyzeiicTBHe ¢ obyuarorumucs nocpeactsom SMOC Moodle BITY «BOEHMEX» um. [].®. YcTtuHoBa.



6. MATEPVAJ/IBHO-TEXHUYECKOE OBECIIEYEHUWE JVCIHUITVINHBI

6.1. JIeKIHOHHBIE 3aHATHSA:

CrenMasu3rpoBaHHbIe TPeOOBaHMUs 10 000PYIOBaHHIO OTCYTCTBYIOT; ayJUTOPHS C TOCAOYHBIMH MECTaMH 110
KOJTMYeCTBY CTYZ|eHTOB; 0CKa.

6.2. IIpakTHUyecKue 3aHATHUA:

1. ITpoekTop;

2. VlHTepakTUBHas [0OCKa;

3. Adobe Reader;

4. DjVuReader;

5. NI Multisim - akafemMrueckast BepCus;
6. PTC Mathcad Prime 5.0.

6.3. JIaGopaTopHbIe 3aHATHA:

1. ITpoekrop;

2. VlHTepakTUBHas [0OCKa;

3. Adobe Reader;

4. PTC Mathcad Prime 5.0;

5. NI Multisim - akafeMuueckast BepCcus;
6. DjVuReader.

6.4. IIpouee:

1. paboyee MecTo mpenogaBareisi, OCHALLlEHHOe KOMIILIOTEPOM C J0CTYIIOM B IHTEepHeT;
2. paboure MeCTa CTY[,eHTOB, OCHall|eHHble KOMITbIOTEPAMH C ZOCTYIIOM B VIHTepHeT, Npe/jHa3HaueHHble /i paboThI B
3/IeKTPOHHOM 06pa3oBaTesnbHOM cpefie.
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IIpunoxenue 1
K paGoueii mporpaMme AMCLUILIHHbI
TIPOEKTUPOBAHUE 1 MOJE/INPOBAHUME PAJJMMO3/IEKTPOHHBIX CUCTEM

AnHoTanus padoyeii IporpamMmsl

Mucypmimiaa  TIPOEKTUPOBAHUE W MOJE/IMPOBAHUE PAJUOJ/IEKTPOHHBIX CHCTEM
SIBJISIETCS IMCLIMIUIMHON YacTu, ¢opMHpyeMol yyacTHMKaMH 00pa30BaTe/IbHBIX OTHOLIeHHH 0/10Ka 1, mporpaMmbi
TOATOTOBKU 110 HaripasyieHut0 27.03.04 YnpagneHue 8 mexHuuecKux cucmemax. JucLyIvHa peaausyeTcst Ha QakyibreTe
E Opyxue u cucrembl Boopyxenuss BI'TY "BOEHMEX" um. [O.®. YcruHoBa kadeapoit E6 ABTOHOMHBIE
NHOPOPMAILIMOHHBIE 1 YIIPABJIAIOINWE CUCTEMBI.

HducuynivHa HatjesieHa Ha GOPMUPOBaHUe KoMnemeHyuli:
IICK-1.1 criocobHOCTb pa3pabaTbiBaTh M HCCIENOBaTh 3JeKTPOMEXaHWYeCKWe W 3/eKTPOHHbIe aBTOHOMHBIE CHCTEMBI
yIIpaB/ieHus AefiCTBIeM BbICOKOJMHAMUUHBIX 0OBEKTOB B yCIOBUSIX MOBBILIEHHBIX BHEIIHUX BO3/eHCTBHN;
TICK-1.3 criocobHOCTh pa3pabaTeiBaTh MH(POPMAIL[MOHHO-U3MEPUTE/ILHBIE KOMIIOHEHThI ABTOHOMHBIX MH()OPMAIIMOHHBIX U
YTIPaB/ISIIOLIUX CUCTEM.

COAEP)KEIHI/IE AUCLUIVIMHBI OXBATbIBA€T KPYI' BOIIPOCOB, CBA3dHHBIX C pa3pa60TK0171 n Hrcciaeg0oBaHrueM 3HEKTpOHHOﬁ
alriapaTypsbl 6OEHpI/IHaCOB u B3prBaTEHeﬁ. CTyAEHTLI an/I06peTa}0T 3HaHUA O BBITIOJIHEHHWKW DPACYETOB I1apaMeTPOB U
XdPAKTEePUCTUK IJJIEKTPUYECKUX CXeM C TIOMOIIBHO I1aKETOB TIPpOrpadMmM CAHP, d TaKXe yMe€HHS TMPUMEHATH MEeTObL
MaTeMaThU4eCKOro aHa/Ir3a U MOJe/TMPOBaHHA U KOPDPEKTHO O(I)OPMJ'[HTL AOKyMEHTaLHIo.

[TporpamMMoii AWCLIMIUIMHBI IIPeAyCMOTPEHbI CllefyIollirie BUABI KOHTPOJIS:

TeKyuiuii KOHTPOJIb YCIIEBAEMOCTH CTY/I€HTOB MPOBOJUTCS B JUCKPETHBIE BPEMEHHbIE HHTEPBAJIbI B CJIEYIOLMX
dhopmax:
e JMarHoctuueckasi pabora;
e naboparopHast paboTa;
e KyPCOBOM TPOEKT;
*  KOJUIOKBUYM,;
* TeCT;
e BOMPOCH K AudepeHLINPOBAHHOMY 3ayeTy.

IIpoMe)xxyTo4yHas arrecTanus [IPOBOAUTCA B (hopMax:
e uddepeHLIMPOBaHHBIN 3auer.

OO61wjast TPyZOeMKOCTb OCBOEHHUSI JUCLUIUIMHBEI cocTaBiser 3 3.e., 108 u. IIporpaMMoli JUCLMIUIMHBI MPESYCMOTDPEHBI

JIeKLJIOHHBIe 3aHATHs (26 4.), mpakthdeckue 3aHsaTus (13 4.), mabopartopHblii mpakThkyMm (13 4.), camocTosTenbHast
pabota ctyzenTa (56 u).
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IIpunoxxenue 2

K paboueii mporpaMMe M CLUIUTHHBI
ITPOEKTHPOBAHUE 1 MOJE/TMPOBAHUE PAJMIO3/IEKTPOHHBIX CUCTEM

TEXHOJ/IOTHN 1 ®OPMBI OBYUEHUA

PEKOMCH}]al‘Hl/l M0 0CBO€HHUI0 JUCIIMII/IMHBI /I CTYA€HTA

TpyZoeMKOCTb OCBOEHUSI JUCLIMIUIMHBEI cocTaBiaseT 108 4., W3 HuUX 52 4. ayfUTOpHBIX 3aHATUH, U 56 U,
OTBEJIEHHBIX Ha CAMOCTOATE/IbHYIO PaboTy CTyIeHTa.

PekoMeHZjaLIMM 110 pacripefie/ieHAI0 y4eOHOrO BpeMeHH [0 BHJaM CaMOCTOSITe/bHOM paboTbl M paszenam

TUCLIUTUTUHBI TIPUBE/IEHBI B Tab/H1e.

KOHTpOJIb OCBO€HUA [AUCHUIVIMHBI TIPOM3BOAWUTCA B COOTBETCTBUU C [TonoxxeHnem o TeKyI1leM, pY6E)KHOM
KOHTPpOJIe YCII€EBaeMOCTHU U HpOME)KyTO‘IHOﬁ daTTeCTaliun 06y‘~Ia}OI.L[I/IXC${.

@DopMbI KOHTPOJTSI M KPUTEPUH OLieHUBaHUs ITPUBeeHbI B TIPU/IOKeHHH 3 K Paboueli mporpamme.

HaunmeHoBaHue padoThI

PexkomeHjyeMas JiuTepaTrypa

TpynroeMKoCTB,
Jac.

Pazgen 1. O6mue npuHpunsl nocrpoenusi CAITP u MaTeMaTHyeckoe Mojie THpOBaHue KoMoHeHToB POC

Pa3/IMYHOr0 YPOBHS.

[ToBTOpEHME /IEKIIMOHHOTO MaTepurarnia.

P. B. Axtunenckuii, A. I. @agus. . CxeMOTeXHUYeCKOe
MIPOEKTUPOBAaHKE U MOJe/IUPOBaHKe PaZii03/IeKTPOHHBIX
ycrpoiictB: M.: TexHocdepa, 2007 (BbibopouHo 110
paszenam)

N. I1. HopeHkoB. OCHOBBI aBTOMAaTHU3UPOBAHHOTO

Bri6op u cornacoBanue tem KIT.
OdopmieHre TIPOEKTOB 3aaHui Ha KIT.

npoektupoBanus: M.: 3n-so MI'TY um. baymana. 3onoras
kosekuysi, 2009 (BeiGOpoYHO 10 paszenam)

A.Bb. IITeun, H. M. Jla3apeBa. . MeTo/ibl NPOEKTUPOBaHUS
3/1eKTPOHHBIX yCTpoiicTB: MockBa: H(pa-NHxeHepus,
2013 (BbI00OpOYHO 110 pa3zesiam)

A. A. Tonogkos, Y. FO. [TuBoBapos, U. P. Ky3HeroB. .
KomnbroTepHOe MozieIMpoBaHue ¥ IPOEKTHPOBaHUe
PaJro31eKTPOHHBIX cpezicTB: CII0.: TTutep, 2015
(Be160pOUHO 110 pa3szesiam)

Wroro no pasgeny 1

4

Pa3pen 2. ®yHKIMOHAIBbHOE U CXeMOTexHIHUeckoe MojenupoBaHue POC M 3/1eKTPOMarHUTHBIX MoJIeil.

HOBTOPEHI/IQ JIEKJUOHHOI'O MaTepuaJia.

P. B. Antunenckuii, A. T. ®@aguH. . CxeMOTeXHUYeCKOe
TIPOEKTHUPOBAHYE W MO/Ie/TUPOBAHNE PAZI03IEKTPOHHBIX
ycrpoiictB: M.: Texnocdepa, 2007 (BribopouHO 110

Odopmenne 3aganuii Ha KI1. AHamm3
coCTosiHUSA Borpoca. O3HaKoM/IeHue C
TeXHUYeCKOW JIUTepaTypol U UHTepHeT-
HMCTOYHMKAMU B paMKax TeM KII.

pasgesam)

A.B. Illenn, H. M. JIa3apeBa. . MeTonbl NIPOEKTUPOBaHUS
3JIeKTPOHHBIX YCTPOicTB: Mocksa: MHbpa-VmkeHepus,
2013 (BbibopouHO 10 pa3zesiam)

A. A. Tonoekos, Y. FO. TTusoBapos, 1. P. Ky3Hnenos. .
KomrmbsroTepHOe MofiesipoBaHue 1 IIPOeKTHPOBaHue
PaJvo31eKTPoHHBIX cpezctB: CII6.: TTutep, 2015
(BbI6OpOUHO 10 pa3zenam)

. MogenpoBaHye pafjuoTeXHUUeCKUX Lierel C MOMOLIBI0
nakeT Multisim 2001: CIT6.BT'TY "BOEHMEX" nm. []. .
Ycrunosa, 2004 (BeibopouHo 110 paszaenam)

2

Wroro no paspeny 2

Pasnen 3. MOAEJIPIPOBaHI/Ie nepexoaHbIX MPOoLecCoB H ONITUMHU3AIUA IIPOEKTHBIX pemennifl.

HOBTOPEHI/IE JIEKITMOHHOI'O MaTepuaJsia.

. VikeHepHBIN aHa/MN3, MOZe/TMPOBAHUE U POEKTUPOBAHHUE

N3yyeHre HOpMaTUBHOM JIUTEPATyPhI
(FOCTe1, OCTol, HOpMa/Y, TeXHUUECKHE
yciioBusi) B pamkax Tem KII. PaspaboTtka
TekcToBoM yactu KII.

3/1eKTPOHHBIX ycTpoiicTB: CII6.BT'TY "BOEHMEX" um. 1.
@. YcruHoBa, 2007 (BeIOOPOUHO 110 pa3zesiam)

A. A. Tonogkos, Y. FO. [TuBoBapos, Y. P. Ky3HeroB. .
KomneroTepHOe MofieTMpoBaHue ¥ IPOeKTHPOBaHUe
Paauo31eKTpoHHbIX cpezcTs: CII6.: Tutep, 2015
(Bb160pOUHO TI0 pa3zesiam)

P. B. Auturienckuii, A. I. ®agun. . CxeMoTexXHUUYECKOe
TIPOEKTHPOBaHNe U MOZe/IMPOBaHME PaJH03/1eKTPOHHBIX
ycrpoiict: M.: TexHnocdepa, 2007 (BribopouHo 1o
paszenam)

A.Bb. ITeun, H. M. Jla3apeBa. . MeTozibl IPOEKTUPOBaHUS

12
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3JIeKTPOHHBIX YCTPOICTB: MockBa: MHbpa-VHkeHepus,
2013 (BribopouHoO 110 pa3szesiam)

Wroro o pasgeny 3

6

MNOMOIIBI0 MaTpHLl.

Pazpen 4. MoaennpoBaHue U IPOEKTHPOBaHKe aHA/IOroBbIX M u¢poBbix POC Ha ocHOBe Teopuu rpadoB H €

[MToBTOpEHME JEKLIOHHOTO MaTepuara.

P. B. AxtuneHnckuii, A. T. @aguH. . CxeMOTeXHHUUeCKoe
TIPOEKTUPOBAHKE U MOJe/IUPOBaHKe PaZili03/1eKTPOHHBIX
yctpoticte: M.: TexHocdepa, 2007 (BbIOOpOUHO 110
pasjesam)

O. B. Anekcees, A. A. T'onoskos, . FO. TIusoBapos. .

KII.

Pa3paboTtka pacuéTHO-rpaduuecKoi 4acTu

ABTOMaTH3a1Ms IPOEKTUPOBAHKS Pa/IM03/IeKTPOHHBIX
cpezicTB: M.: Beicrir mik., 2000 (BbibopouHo 1o pa3/esiam)
A.B. Illenn, H. M. JIa3apeBa. . MeTobl NPOEKTUPOBaHUS

3JIeKTPOHHBIX YCTPOiicTB: Mocksa: MHbpa-MHxeHepus,
2013 (Bbib0opoYHO TIO pa3zesiam)

A. A. Tonoskos, Y. FO. ITusoBapos, U. P. Ky3Henos. .
KomrmbioTepHOe MofienIipoBaHue U IPOeKTHPOBaHue
PaJvo31eKTpoHHBIX cpezctB: CII6.: Tutep, 2015
(BbIOOpOUHO 110 pa3zenam)

Wroro no pa3geny 4

8

Pa3zpaesn 5. KomnbloTepHoe npoekTupoBanue u Mopenuposanue POC B cpefe National Instruments Multisim.

I1. A. Tanaiigus, FO. H. Mycradaes. . MogenupoBaHue

TIoBTOpEHME JIEKIOHHOIO MaTepHala. 3JIEKTPOHHBIX cxeM B TlakeTe Multisim: CII6.BT'TY 4
"BOEHMEX" um. [I. ®. YctuHosa, 2016 (BeibopouHo 1o
[TonroToBka K MpakTUYeCKUM 3aHSTHSIM. paszenam) 4
3. A. Becriepctos. . MogenmpoBaHue LM(GPOBBIX YCTPONCTB
B cpese Multisim 7: CI16.BTTY "BOEHMEX" um. [I. ®.
IToAroToBKa K 1a60paTOPHBIM 3aHATHAM, Ycrunoga, 2018 (BeibopouHo o pasaesnam) 4
odopMIeHHe OTYETOB. O. B. Anekcees, A. A. Tonoekos, 1. 1O. [TnBoBapos. .
ABTOMaru3alys MpoeKTUPOBAHKS PaZN03/IeKTPOHHBIX
cpenct: M.: Beici. mik., 2000 (BbibopouHo 110 paszesiam)
JI. A. Yepepgnuuerxo, FO. H. Mycradaes, C. A. I'yces. .
Odopmrteryie MOSICHUTE/TBHBIX 3aMHCOK, VccnenoBaHye 3/1€KTPUUECKUX LIeTiel C OMOIIIBIO MaKeTa 20
TI0ArOTOBKa K 3amure KII. Multisim: CI16.BT'TY "BOEHMEX" um. [I. ®. YcTrHOBa,
2011 (BbibopouHo 1o pa3zjenam)
Wroro no pa3geny 5 32
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IIpunoxenue 3
K paGoueii mporpaMme M CLUILIHHbI
TIPOEKTUPOBAHUE 1 MOJE/INPOBAHUME PAJJMMO3/IEKTPOHHBIX CUCTEM

®OH/J OOEHOYHBIX CPEJCTB

@DoH/| OIIEHOYHBIX CPE/ICTB, TIO3BOJISIOLIME OLEHUTh Pe3y/IbTaThl 00yUYeHus Mo AaHHOU AUCLUITIMHE, BK/TIOUAIOT B Ce0st:

e /WMarHocTHueckas pabora

¢  KOJUIOKBUYM;

® KypCOBOW IPOEKT;

e BOIPOCHI K JuddepeHIPOBAHHOMY 3a4eTy;
* TeECT;

e nabopatopHast paboTa;

e uddepeHLIPOBaHHBIN 3aueT.

Kputepuu oneHuBaHuA

JuartHocruueckas pagora
HuarHoctuueckasi pabora npoBogutcs B popme Tecta B SMOC Moodle:

¢ IpU NIPaBWILHOM OTBeTe MeHee yeM Ha 60% BOIIPOCOB - He aTTeCTaLys;
¢ TIpH IpaBUIBEHOM OTBeTe Ha 60% BorpocoB U 6osiee - arTecTarysl.

KonnoxkBuym

[TpoBoguTcs B ycTHOH (hopme. Ha KoJUTOKBHYM BBIHOCHTCSI YacCTh MaTeprasa AvddepeHIIpOBaHHOTO 3a4éTa;
OLIeHKA 3a KO/UIOKBUYM YUWTBIBAETCsI ITPY BBICTABI€HHUH OL|eHKH T10 UTOTaM ITPOMEeXXyTOYHOTO KOHTPOJISl B BHZe
IuddepeHIMPOBAHHOTO 3a4éTa.

[TprMepbI BONPOCOB, BEIHOCUMBIX Ha KOJVIOKBHYM:

1. ITpuHyunel nocrpoenust CAITP.

2. ®yHKLMOHA/IbHOE MO/le/IMPOBaHKue, CXeMOTeXHUUeCcKoe MogenrposaHue POC.

3. MogenvpoBaHue NiepeXofHbIX MPOLIeCCOB B 3/IeKTPUYECKUX LIellsiX.

4. MojienpoBaHUe aHaoroBbIX U 1[UdpoBbix POC ¢ MOMOII[bI0 MaTpHII.

5. OCHOBHBIE MOI0XKEHUSI KOMIIbIOTEPHOTO MOJe/TMPOBaHUs U npoekTupoBanus POC.

OTBeT OLleHUBAETCsI TIPEeTIojaBaTe/ieM 10 YeThIPEXDA/ILHOM CUCTeMe; OL[eHUBAIOTCSl KOPPEKTHOCTD U TIOJTHOTA OTBETA.

OLjeHKa BBICTAB/ISIETCSA COIVIACHO CJIEAYIOIUM KPUTEPHSIM:

«OT/INYHO» - TVIyDOKOE YCBOEHHE MaTepuasia - TI0JIHbIE, [0C/Ie0BaTe/IbHbIE, [PAMOTHBIE U JIOTMUYECKU U3/IaraeMble OTBETHI
TPY BUJIOM3MEHEHHUH BOTIPOCa, MPABWILHO 060CHOBAaHHbIE PEIeHHs], B/IaJIeHHe Pa3sHOCTOPOHHUMY HABBIKAMH U
npreMamu;

«XOpOLIO» - 3HAHKE TIPOrPaMMHOTO MaTepraJia - PaMOTHOE U3/IOKEHHE, 0e3 CYIIeCTBeHHbIX HETOUHOCTEH B OTBETE Ha
BOTIPOC, TIPaBU/IbHOE TIPUMEHEHNE TEOPETUUECKUX 3HAHUH, Bla/ieHe HeoOX0qUMbIMU HABBIKAMH TIPU BBITIOTHEHUN
MPAKTHUECKUX 3a/1a4;

«YAOB/IETBOPUTE/ILHO» - YCBOEHHE OCHOBHOTO MaTepHasia - IPU OTBETE [OMYCKAIOTCS HETOUHOCTH, HEZ0CTAaTOUHO
TMPaBH/IbHBIE ((OPMYTUPOBKH, HAPYILEHHE MTOC/IEA0BATEILHOCTH B M3/I0KEHUH MaTepHasa, 3aTpyAHEH!s B BbINOTHEHHH
MPAKTHYECKUX 3a/[aHUH;

«HEYIOB/IETBOPUTE/IBHO» - HE3HAHKE MaTepuasia, MU OTBETe BO3HUKAIOT OIIMOKM, 3aTPYJHEHHs TIPY BHITOJTHEHHN
MPaKTUYeCKUX paborT.

Io pe3y/bTaTaM cAaur 00yJaroIUMCs KOJIJIOKBUYMa TIPerofiaBaTelb BLICTAB/ISET OL|eHKY COIIACHO BBIIEYKa3aHHBIM
KPUTEPUSIM, TIPYU 3TOM KOHTPOJIbHOE MepOTIPUSTHAE CUMUTAETCS YCIEIHO POMJeHHbIM B C/Tydae MomydeHust 00yJaroIiMCst
OLIeHKU He HIDKe, 4yeM "y 0B/IeTBOPUTE/ILHO".

KypcoBoii npoeKT
IlepeueHb TeM KypPCOBBIX IIPOEKTOB:
1) MogempoBaHye Mapa’iesbHOTO U TI0C/IeA0BaTe/TbHOTO KoslebaTelbHbIX KOHTYPOB.
2) MopenvpoBaHue nepexofHbIx npoueccoB B RC-, RL- u RLC-1jensx.
3) MopenvpoBaHue OfHO-, JBYXIIOMYTIePUOAHBIX OJHO- M MHOTO(a3HBIX BHINIPSIMHUTEITEeH.
4) MojenvpoBaHue TPaH3UCTOPHOTO YCUTUTEISL.
5) MogenupoBaHye yCUIUTe IS Ha ONepaLOHHOM YCUUTeIe.
6) MogenvpoBaHre reHepaTopa UMY/ IbCOB, KosiebaHHiA.
BapwuarueHOCTE KII oripeziensiTcst BO3MOXKHOCTBIO BBIOOPAa KOHKPETHBIX MCXOZHBIX [JaHHBIX B IIMPOKUX Ipefiesiax. Kpome
TOrO, YYUTBIBas [IOArOTOB/IEHHOCTD YYalUXCs ¥ BO3MOYKHOE M3MeHeHue CJIOKHOCTHU BoirosiHeHus: KIT B 3aBUCMMOCTH OT
WCXOAHBIX JaHHBIX MPEATIONaraeTcs, YTO TeMbl MOT'YT OBbITh paszie/ieHbl Ha COCTaBHBIE YaCTU MEXKZY OT/e/TbHBIMU
CTyZleHTaMU [JIs1 CTUMY/IMPOBaHHUs KOJIJIEKTUBHOM paboThl.

KypcoBo#i poekT rpe/cTaB/sieTcst B riedatHou ¢opme. OCHOBHBIMU KPUTEPUSIMH OLIEHKHM KaueCTBa KypPCOBOTO MPOEKTa
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SABJISIIOTCS:
- aKTya/lIbHOCTh U MPaKTHYeCKast 3HAUMMOCTh TEMBI KCC/IeJ0BaHMS;

- cobmrozienue rpadMKa BBITIOJIHEHHST KyPCOBOT'O TIPOEKTa;

- COOTBETCTBHE paboThI 3asBJIEHHOM TeMe ¥ BLIJaHHOMY 3a/laHMIO;

- TIOJTHOTa M KaueCTBO COePKaHHS;

- 000011[eHUsT PAKTHUECKUX [JAHHBIX;

- COOTBETCTBME 0()OPMJIEHHSI KyPCOBOIO [IPOEKTa yCTaHOB/IEHHBIM TPeOOBaHUsAM;

- YETKOCTb Y TPAMOTHOCTDb M3/I0)KEHHUsI MaTepyaa;

- YETKOCTb /I0K/IaZla MPY 3alUTe KypPCOBOIO MPOEKTa;

- yOK1HA ¥ TIPaBU/ILHOCTL OTBETOB Ha 3aMEUYaHMs PYKOBOAMTEJIs M BOIPOCHI YIEHOB KOMMCCHH.

KOHTpOJ'Ib TeKYILero BbIIIOJIHEHUA Pa3/ie/IOB KypCOBOTI'O ITIPO€KTa IIPOBOAUTCA €XXeHee/IbHO B TeUeHKe CceMeCTpad.

TpeboBaHMs K BBITIOJTHEHUIO KYPCOBOTO ITPOEKTa:

- 00béM He MeHee 15 CTpaHUI] reyaTHOTo TekcTa (6e3 y4yéra TUTY/IBHOTO JIMCTA, IPHU/IOKEHHUH, CIIFICKA UCIOIb30BaHHbBIX
HCTOYHUKOB U OIVIaB/IE€HUS),

- 00s13aTe/TIbHO BK/TIOUEHHE B COCTAaB OTUETa 5-8 PUCYHKOB (UepTexeid, cxeM, rpadyKoB U T.1),

- pa3paboTKa Tpe3eHTaL¥H K 3aluTe oT4éTa U3 5-8 caiioB,

- 00s13aTe/IbHO UCIIOb30BaHKe B MPOLIECCE BHIMOJIHEHHUS He MeHee TPEX OTeueCTBEHHBIX M OFIHOTO 3apyDe’KHOro
HCTOYHHMKOB MH(OPMaLiy, OIy0/IMKOBaHHBIX B rociefHue 10 jieT,

- ocrasibHBIe TpeboBaHus K 0)OPMIIEHHIO COIJIACHO JIeMCTBYIOIEMY Ha MOMEHT BBINIOTHEH!s] BHYTPeHHero HOpMaTHBHOIO
JIOKyMeHTa, pervlaMeHTHPYIOLIero cofiep>kaHye, opopmiieHre, OpraHU3aLfio BeIOAHeHUs U 3aiuTy. [Ipy oTcyTeTBUN
BeITnosiHgeTcs1 cornacHo I'OCT P 2.105, 'OCT 7.32, I'OCT 2.701, ’'OCT 2.501.

3ammuTa KypCcoBOro rpoekTa mpoxXoAuT B popMe /J0K/1aja 00ydaroiierocs 0 BBIOJIHEHHOW paboTe 1 IeMOHCTPALUH
rpadrueckoro Mareprasa poeKTa KOMUCCHH.

Pe3ynbTaThl 3aIUThl KYPCOBBIX ITPOEKTOB OTIPEZe/ISIFOTCS OLIEHKAaMH «OTJIMUHO», «XOPOILO», «yAOB/IETBOPUTEIEHO», «HE
3anmTiI». KypcoBoii TIpOeKT OrjeHHMBAeTCsl YWieHaMH KOMUCCHY B [IeHb 3allUThI.

OrleHKa «OT/IMYHO» BBICTABJISIETCS 33 KYPCOBOW IPOEKT, KOTOPBIM HOCHUT MCCJIe/l0BaTeIbCKUI XapaKTep, MeeT rPaMOTHO
W3/I0)KEHHYIO TeOPeTUUEeCKYIO I71aBy, ITyDOKWI aHaI13, IOTHYHOE, [T0C/IeI0BaTe/TbHOe M3/I0’KeHHe MaTepHara C
COOTBETCTBYOLIMMHU BBIBOJAMH U 000CHOBaHHBIMH TPeJIOKeHHUSIMH, UMEFOLLIMMY TIPAKTHUYECKYH0 3HAUUMOCTb.
[Tpou3BeAEHHBIE PACUETHI BHINOHEHBI TIPABHU/IBHO U B TIOJTHOM 00béMe. PaboTa BBITIO/IHEHA B yCTAHOB/IEHHBIH CPOK,
IPaMOTHBIM s13bIKOM. O¢hopMIIeHHe COOTBETCTBYeT JeHCTBYIOLIUM CTaHAapTaM, COIIPOBOXKAAETCs JOCTaTOYHBIM 00BEMOM
Tab/IMYHOro 1 rpadruecKoro Marepuana.

ITpu 3auyTe KypcoBOro npoekTa o0yJaroljuiics oKa3biBaeT [IyboKoe 3HaHHe BOIIPOCOB TeMbl, CBOOO/IHO orepupyeT
JAHHBIMH HCCJIefl0BaHUs1, BHOCUT 000CHOBaHHbIe MPeAIoXKeH s, a BO BpeMs A0K/Ia/ja UCII0/Ib3yeT HalvIsifHble 10cobus
(tabmuiipl, cxeMsl, rpaduKy U T.01.), JAET YETKUE U apryMeHTHPOBaHHble OTBETh! Ha BOIIPOCHL, 33laHHbIe ujleHaM1
KOMHCCHH.

OrjeHKa «XOpOLI0» BBICTAB/SETCS 38 KYPCOBOM ITPOEKT, KOTOPBIN HOCHT HMCC/Ie[J0BaTeIbCKUMA XapakTep, UMeeT rPaMOTHO
W3/I0)KEHHYIO TeOPETUYECKYIO I71aBy, TIPOBEAEH JOCTaTOUHO MOAPOOHBIN aHaIu3, TIOC/IeJOBaTe/IbHOE U3I0KEHE
Marepuasia C COOTBeTCTBYIOIIMMH BbIBOJ@MH, OJHAKO aHa/IM3 UCTOYHUKOB HETIO/IHBIH, BBIBOZbBI HE/[OCTAaTOYHO
apryMeHTHPOBaHbI, B CTPYKType U COZlep>KaHuH paboThl eCTh OT/e/bHBIe TIOTPeIIHOCTH, He UMeFOLI1e MPUHLUITHAILHOTO
Xapakrepa.

ITpu 3amuTe KypcoBOro rpoekTa CTy/leHT 0Ka3blBaeT 3HaHHe BOIIPOCOB TeMbI, OTIePHUpPYeT JaHHBIMU HCC/Ie[J0BaHus,
BHOCHT IPeAJIOXKeHHUsI 110 TeMe MCC/Ie/[0BaHus], BO BpeMs [JOK/Ia/ja UCII0Mb3yeT HarvisiiHble TI0cobust (TabnuLipl, CXeMBl,
rpauKy ¥ T.I1.) WM pa3faTouHblii MaTepHas, 6e3 0coObIX 3aTpyjHeHNI OTBeYaeT Ha I0CTaB/IeHHbIe BOIIPOCHI.

OtleHKa «y[,0B/l1eTBOPUTEILHO» BBICTAB/ISIETCS 38 KyPCOBOH MPOEKT, KOTOPBIM HOCUT MCC/IefloBaTe/IbCKUIN UH
oTMCaTesTbHBINA XapakTep, UIMeeT TeOpeTUYeCKYH0 I71aBy, 0a3upyeTcst Ha MPAKTHUECKOM MaTepHasie, OHaKo
TIPOCMATPUBAETCS HEMOC/IE0BATeTbHOCTh U3/I0XKEHHST MaTepyasa, aHalu3 UCTOYHUKOB MoAMeHeH 6ubnuorpaduyeckum
0030poM, TOKyMeHTa/lbHasi OCHOBA PaboThI MPe/CTaB/IeHa HeJOCTaTOYHO. [IpoBeIEHHOE UCCTIe0BaHNE COIEPIKUT
TIOBEPXHOCTHBIHM aHa/IN3, BBIBO/bI HEKOHKPETHBI, pEKOMEH/JALIuK €/1ab0 apryMeHTHUPOBaHbI, B 0(opMIIeHUH paboThI
HMEIOTCS MTOTPELTHOCTH, CDOKHU BBHITTO/THEHHUS Pab0ThI HAapYIIEHBL.

IIpu 3amuTe KypcoOBOTro IPOEKTa CTY/eHT IPOsIB/IsieT HEYyBePeHHOCTh, TIOKa3biBaeT c1aboe 3HaHKe BOTIPOCOB TEMEI, He
BCerya jaéT McuepIibIBaolliie apryMeHTHPOBAHHbIE OTBETHI Ha 3a/JaHHbIe BOTIPOCHI.

OLieHKa «He 3aIUTHI» BBICTAB/ISIETCS 33 KyPCOBOM IIPOEKT, KOTOPBI He COOTBETCTBYeT 3asiB/IeHHOM TeMe, He UMeeT
aHanu3a, He OTBeuyaeT TpebOBaHUSM, H3/I0)KEHHBIM B METOAUYECKUX YKa3aHUsIX. BBIBOZIBI He COOTBETCTBYIOT
W3710)KEHHOMY Marepyay WM OTCyTCTBYIOT. I1pu 3airuTe KypcoBOro npoekTa o0yJaroluiics 3aTpyjHsIeTcsl OTBeyarh Ha
TIOCTaB/IeHHbIE BOIIPOCHI T10 TeMe, He 3HaeT TeOPUU BOIIPOCa, NIPH OTBeTe JOIMyCKaeT CylleCTBeHHble oMOKH. [Tpu
3alUTe He UCIO/b3YIOTCS HaIsHbIe TIOCo0ust (TabmurLbl, CXeMbl, TPadUKH 1 T.I1.).

Bomnpocs! k fuddepennppoBanHoMy 3auery
I[TepeueHb BEIHOCHUMBIX Ha AWGdepeHLMPOBaHHbIM 3a4€T BOMPOCOB TIPUBEJEH B MaTepuaiax yuebHo-
METOZNUEeCKOT0 KOMILIeKca.

Tect
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TecroBble 3aanus (10 Borpocos, 25 MUHYT).

Kputepun orieHrBaHMS — NPaBU/IbHbBIE OTBETHI Ha ITOCTaB/IEHHbIE BOIPOCHI;
TroKasaresb OLIeHUBAHUS — NIPOLIEHT BEPHBIX OTBETOB Ha BOIPOCHI;

LIKaJla OLeHUBAHUS — BbIJje/IeHO 4 YPOBHS OCBOEHUSI KOMITeTeHLIU:

- BBICOKHMH, O1leHKa "oTmuH0", 6osiee 80 % rpaBU/IbHBIX OTBETOB,;

- IOCTaTOUHBIH, o1jeHKa "xopomio", oT 60 mo 80 % TpaBU/IBHBIX OTBETOB,

- TIOPOTOBBIM, olleHKa "yzroBeTBoputenbHO" 0T 50 10 60 % MpaBUMBHBIX OTBETOB;

- KpUTUUECKHH, OIleHKa "Hey/[0B/IeTBOpUTe/bHO'", MeHee 50 % MpaBU/IbHBIX OTBETOB.

TecTrpoBaHre He0OX0AUMO JJ1s TEKYLL|ero KOHTPOJIS ¥ (POPMHUPOBAHUSL PEUTHHTA CTYAeHTa K MOMEHTY
IuddepeHnpoBaHHOrO 3auéTa. I1o pe3y/nbraTam BBIIOHEHHs! 00yJaroMMcs TeCTa IperofiaBaTeb BbICTAB/ISeT OL|EHKY
COIVIACHO BbIlIIeyKa3aHHbIM KPUTEPHSIM, IIPH 3TOM KOHTPOJIbHOE MePOIIPUSTHE CUNTAETCS YCIIeIHO NPOH/IeHHBIM B CIyuae
TIoTyueHHst 00yJaroLMCST OLIeHKH He HIDKe, 4eM ''y/I0B/IeTBOPUTETBHO .

[epeueHb TECTOBBIX 3a/lAHWH TIPUBE/IEH B MaTepHaiaX yueOHO-MeTOJUUeCKOro KOMILIEKCa.

JTaboparopHas pabora

Ha riepBoM 3aHATHH AJIs1 BCell IPYIIIBI IPOBOJUTCS MHCTPYKTaXK Ha paboyeM MecTe 10 MpaBuiaM CoOMoeH st
TpeboBaHUH M0 TEXHUKU 6e30MaCHOCTH U O MOPS/IKE [IOTMyCKa K 1abopaTopHbIM paboTaM. B KHUre yueTa rIepBUYHOTO
MHCTPYKTaXKa Ka>K/Iblil 00yJaroIuiicst paclMChIBAeTCs 110 (hakTy MpOBeJeHUsT THCTPYKTaXKa 3TOr0 BUJA.

O6yyarommmcs CoobIIaeTcst MOPs0K JOMYCKa, BBIIOHEHHsI ¥ 3aIUThI 1JabopaTopHbix pador. [Ipyu HeoBX0AUMOCTH
rpyrmna obyuaromxcs pa3duBaeTcst Ha Opurafibl 1o 2-3 ueoBeka. OOyUaroIUMCs BbIAAIOTCS 3a7laHusl U O/1aHKH OTUETOB.
,Z[OHYCKOM K BbImomHeHuIo JIP saBnseTcs MpaBU/ILHO 3ar10/ITHEHHEBIH 6]'[EIHK oTyeTta. HpaBI/I}'[I)HOCTI) 3al10/THeHUsA 6J'IEIHK¢':1
0T4UeTa U JOIIyCK K BbITTIOJTHEHHUIO pa60T OCYyLeCTBJIAET MperogaBaTe/ib. Ortuet o JIP npeAcTaB/ideTCd B I1€4aTHOM BUE B
(dopmare, rpelyCMOTPEHHBIM 111a6JI0HOM OTYeTa O J1abopaTopHOU paboTe.

OtyeT He MOXKeT OBITH MPUHST U TIOAJIEXKUT JOpabOoTKe B Ciydae:

- OTCYTCTBUS HEOOXOJUMBIX Pa3fiesioB,

- OTCYTCTBUS HEOOXOUMOTO0 rpahryecKoro Marepuana,

- HEKOPPEKTHOM 06paboTKY pe3y/ibTaToB U3MepeHNH,

- OTCYTCTBUSI BBIBOJIOB 10 paboTe.

3aiuTa oT4eTa pPOXoAUT B (POpMe [JOK/IaZa CTYAEHTA 0 BBITIOJIHEHHOW paboTe ¥ OTBETOB Ha BOIIPOCHI MPEIOABATe s,

OrieHKa KauecTBa BbIMOJHEHKS 1a60paTOPHOi paboThl OCYIIeCTBIISIETCS TIPENO/ABATEEM TI0 UeTHIPEXOATBHOM CHCTEME.
B cnyuae, ecii 0TBeThbI 06yYaroIerocst BO BpeMsi 3allUThl COOTBETCTBYIOT yKa3aHHbIM TPeOOBaHHUSM, 00yUYaroLuics
T0JyyaeT MaKCUMAJIbHOE KOJIUeCcTBO 6asiios.

O1leHUBAIOTCSI yMeHUe PUMEHUTh MO/TyUeHHbIe TEOPeTHUeCKUe 3HaHUsI, COO/IIoeH e TTPaBr/ TEXHUKH 6e30acHOCTH,
CBOEBPEMEHHOCTb BHIMOJTHEHHS Tab0paTOpHBIX PadoT.

OCHOBaHUSIMU [I/11 CHIDKEHUsI KOJTMuecTBa 6asiioB B iuana3oHe oT "OTUYHO" /10 ""HeY/I0BIeTBOPUTEIBHO' SB/ISIOTCS:
- HeOpeXXHOe BBITIOTHEHUE,

- IOBEPXHOCTHbIE, HEMPOlyMaHHbIE OTBETHI BLIBO/IBI TI0 pe3y/ibTaTaM paboThl,

- HeBepHbIe OTBETHI Ha BOIIPOCHI MperoiaBaTeisl.

KoHTpo/IbHOE MepOoTpHsTHe CUMTAETCS TIPOWAEHHBIM MIPU OTCYTCTBUM Y 00yYaroIierocsi OoTMETOK "Hey[J0BIeTBOPUTETBHO"
3a yaboparopHbie paboThI.

JuddepennupoBaHHbIii 3aueT

Bompockl K 3auéty odopmiisitoTcs B BUfie Ousteta. Buster Bkrodaet B cebst Ba TeOpeTHUECKHUX BOIPOCA U 3aJauy.

OtieHKa 3a OTBeT 0 OHMJIeTY BBICTAB/ISETCS COITIACHO CJIEAYIOLMM KPUTEPUSIM:

«OTJIMYHO» - I7IyOOKOe yCBOeHHe MaTepuaJia - TI0JIHbIe, N0C/Ie/|0BaTe/IbHble, TPAMOTHbIE U JIOTHUeCKH U3/1araeMble OTBEThI
TIpY BU/IOM3MEHeHUH BOIIPOCa, IPaBUIbHO 0O0CHOBAHHbIE PellieHus], BjlaJileHle pa3HOCTOPOHHUMU HaBbIKaMU 1
TpHeMaMu;

«XOPOLIO» - 3HaHKe NIPOrPaMMHOI0 MaTepuasa - FpaMOTHOe U3/I0KeHue, Oe3 CylljeCTBEeHHbIX HETOUHOCTel B OTBeTe Ha
BOIIPOC, MPaBU/ILHOE MPUMEHEHHEe TeOPETUUECKUX 3HAHWH, BlaJieHre He0OX0JUMbIMK HaBbIKaMH MPH BbIMOJTHEHUU
MpaKTUYeCKHX 3a/1ay;

«Y[JOB/IETBOPUTE/ILHO» - YCBOEHHe OCHOBHOIO MaTepHasa - IIpY OTBeTe JJOIyCKaroTCsl HeTOUHOCTH, He[JOCTaTOYHO
TpaBU/IbHBIE ()OPMYIMPOBKHU, HapyILeHHe TI0C/IeJOBaTe/IbHOCTH B U3/IOKeHHUH MaTepHraJia, 3aTpyJHeH!s B BBITIOTHEHUN
TIPAKTHYeCKUX 3a/laHui;

«HEeY/JOB/IeTBOPUTE/IbHO» - He3HaHHe MaTepHaJia, IPY OTBeTe BO3HUKAIOT OLIMOKH, 3aTpyAHEeHUsI TIPY BBITIOJTHEHUN
MPaKTHUYeCKUX paboT.

UtoroBas oljeHKa 3a fuddepeHIMPOBaHHBIN 3aueT BHIBOJUTCS Kak apu(MeTHUeCKOe CpefiHee:
a) cpefiHel OL|eHKH I10 TeKYyIL|eMy KOHTPOJIIO,
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6) cpenHeli o1leHKH 3a 3alIuTy J1abopaTopHBIX paboT,
B) CcpefHeii OLIEHKH OTBETa 1o OUIeTy.
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[MacropT ¢oH/ja OLIEHOUHBIX CPe/ICTB

AyauTopHbIe 3aHATHSA B

: 5
KOHTaKTHoO! ¢opme 5 °\“ =
s B = O
S8 &% = 5
& =5 &5 = g

O = HaumeHoBaHHe o ’E 2 E u:J: § E g O

& 3 pasjenos u 5| o = | E E, S| g0 SE co

Q > AUAKTUYeCKHX @) i = e = 5 E =i e g E B

= eANHMI] A 5] £ =% EE gk = ===
O Q S |28 ¥£5| 58
R R |8al8d 38 = [ m s 2
gRE|& |C& S| 4 <9
= = : : T T
2 g =
= = o
Paspen 1. Ooiue
NPUHIUIBI KypcoBotli npoexT,
nocrpoenusi CAIIP u Borpocs! K

4 8 |maremarnueckoe 10 6 6 0 0 4 15 15 |muddepenuypoBaHHOMY
MoO/ie/IMpOBaHue 3auery,
KoMmnoHeHTOB POC Kosnoxksuym
Pa3IMYHOr0 YPOBHSI.

Pa3pen 2. .
KypcoBol nipoexr,

DyHKI[MOHATbHOE U

cXeMOTeXHUUYeCcKoe Boripocst k

4 8 MojteupoBanye PAC 10 4 4 0 0 6 20 20 AHQ)(bepe;iIngBaHHOMy

H Y1eKTPOMarHUTHBIX T

» Konnoksuym
nosen.
Paspen 3. Kypcogoti npoexT,
MojenupoBanue Tecr,

4 g |MepexopHbIX 10 4 4 0 0 6 15 15 Bormpocs! k
NPOLeCCOB H nrdbepeHIIMPOBaHHOMY]
ONTHMHU3AIUA 3auery,
NPOEKTHBIX pellleHui. Konnoxksuym
Pazpen 4.

MopenupoBaHue u KypcoBoli npoexT,
NPOeKTHPOBaHHe Tecr,

4 8 |amanoroBeIX H 12 4 4 0 0 8 20 20 Bormpocs! K
mudposeix POC Ha nuddepeHIMPOBaHHOMY
ocHOBe Teopuu rpagoB 3auery
U C IOMOIIbI0 MaTPHULL.

Paspen 5. Kypcogoti npoexT,
KomnbloTepHoe Tecr,

4 g [MPOEKTHpOBaHHMe U 66 34 8 13 13 3 30 30 JlaboparopHas paborTa,
mopenuposanue PIC Bormpocs! K
B cpepe National nuddepeHIMPOBaHHOMY
Instruments Multisim. 3aueTy

Bcero 3a 8 cemecTp 108 | 52 26 13 13 56 | 100 | 100
Bcero no gucnmninHe 108 52 26 13 13 56 100 | 100
18 23515



Kputepuu oneHuBaHus

IICK-1.1

Bonpocbl omKpbimoz2o muna:

Ne 1 Yemy pasen nepuog, T koneGanus KCTOYHMKA CuHYcouganbHoro OIC e=V2-220sin(314t+ ¢) B?

Ne 2 B peskriMe X0JIOCTOTO XOZa HarpsbKeHre Ha 3a)KMMax UCTOUHUKa HanpsbkeHust U=12 B (I=0), a B pe)kume Harpy3ku
U=11 B, I=1 A. Uemy paBHO BHYTPeHHee COIPOTUB/IeHNE UCTOUHUKA SHEPrUU?

Ne 3 Tok B HUjiea/TbHOM Pe3UCTUBHOM 3/IeMeHTe paBeH i=1sin(wt+m/10) A. YeMy paBHa HauajbHasA (a3a HarpsoKeHUs Ha
3TOM PEe3UCTUBHOM 3J/IeMeHTe B °?

Ne 4 Tok B uiea/[bHOM MHIYKTUBHOM 3jieMeHTe paBeH i=1sin(wt+m/10) A. UeMy paBHa Haua/ibHast (pa3a HampsDKeHUS Ha
3TOM UH/YKTUBHOM 371eMeHTe B °?

Ne 5 OrnpeienuTh SKBUBAJIEHTHOE aKTUBHOE COMPOTHBIIEHHE W300pakeHHOH Ha cxeMe 1ienu ripu C1=20 MKD,
C2=25 vx®, C3=30 mx®, L1=10 mI's, L2=15 mI'H, L3=20 MI'H, R1=15 Om, R2=25 Om, R3=35 OM /i/11 4aCTOTbI
f=75T.

{7 {2
P71 [7 P2 L7

(3
——— Y Y\

Ne 6 Kakwvie OBIBAIOT THITBI OUITOMSPHBIX TPAH3UCTOPOB?
Ne 7 Kakwe CyIIeCTBYIOT CXeMbI BK/TFOUEHHST OUTIONSPHBIX TPAH3UCTOPOB?
Ne 8 Kak KaccupuIpyoTcst HHTerpabHbIe MUKPOCXeMBI TI0 TEXHOJIOTUH W3TOTOBJIEHHS?
Ne 9 YkakuTe NMpaBUIbHOE BhIpa)KE€HUe [JIs1 [IepPBOr0 3aKOHA KOMMYTal{1H.
Ne 10 Buzb! nonynpoBOofHUKOB?
Bonpocbl 3akpbimo2o muna:
Ne 1 Kak M3MeHUTCSI UHAYKTUBHOCTB KaTyILIKH, eC/IM YBeJIMYUTb YaCTOTy CHUHYCOU/AbHOIO HAIpsDKeHUs B 4 pasa?

— MHAYKTUBHOCTDb KAaTYILIKHW HE U3MEHUTCH,

— UHAYKTUBHOCTD KaTyLIKH YMEHBIIIUTCA B [Ba pa3a;

— UHAYKTHUBHOCTDH KaTyILIKW YBE/IMUYWUTCA B [jBad Pd3ad,

— WHAYKTUBHOCTD KaTyIIIKH YMEHBIIIUTCSA B YeTbIPE pa3a;

— WH/IYKTHBHOCTb KaTyILIKH YBEeJIMUUTCS B UeThbIpe pasa.
Ne 2 Kak M3MeHHUTCsI TOK B BeTBH, COZieprKallleil MHAYKTUBHBIM 3/IeMeHT, eC/Ii IIPY HeM3MeHHOM ypOBHe HallpsyKeHus!
WICTOYHMKA CUHYCOM/J/IbHOTO TOKa YBEeJIMUUTh YaCTOTY HaNpsDKeHHUs B UeThbIpe pasa?

— BeJ/IMUKMHA TOKa He U3MEHUTCH,;

— TOK YMEHBUINTCA B /IBa pas3a,

— TOK YBE/JIMUUTCA B [ABA pa3a;

— TOK YMEHBIINTCA B UeThIPE pd3d;

— TOK YBe/IMUMTCA B YeThIpe pasa.
Ne 3 HanpsokeHust Ha TpéxX MOC/IeloBaTe/IbHO COeJUHEHHBIX Pe3UCTOpax OTHOCATCA Kak 1:2:4. Kak OTHOCATCS 3HAYeHUsI
COTIPOTHBJIEHHUH Pe3UCTOPOB?

— OTHOLLIEHHEe COTPOTHUBJIEHUH Pe3UCTOPOB M0A00HO OTHOLLIEHHUIO HalpsUKeHU;
— OTHOLLIeHYe paBHO 4:2:1;

— OTHOILIeHue paBHO 1:1/2:1/4;

— OTHOLLIeHHe paBHO 1:4:2;

— OTHOIIeHue paBHO 1/1:1/2:1/4.
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Ne 4 YeMy paBHO HamnpsbKeHHe Ha 3a)KMMax UCTOUHMKA HalpsbKeHUs TIPY XOJI0CTOM Xoze?
- U=0;
— U=;
— U=E;
— U>E;

—U<E.
Ne 5 Yka)kuTe 5KBUBaJIEHTHYIO CXEMY 3aMell|eHHs] TAaCCUBHOTO JIBYXTIO/IFOCHUKA, €C/IA U3BECTHBI TOK M HaMpsDKeHUe Ha
ero saxxumax: i=v2-22 sin(2m-1000 t+60°) A u u=v2-220 sin(2m-1000 t+30°) B

[
=
P L
Y Y
p .

Ne 6 IToynpoBOAHUKM 3TO?

— MaTepuaJibl, 110 yAeIbHON MPOBOAMMOCTH 3aHUMaIOLL{1ie IPOMEKYTOUHOE MeCTO MeXK/[y TIPOBOJHUKaMU 1
CBepXIIPOBOJHUKaMH;

— MaTepuaJibl, 110 y/ebHON MPOBOAUMOCTH 3aHUMAIOLL1ie IPOMEXKYTOUHOE MeCTO MeX/ly IPOBOJHUKaMU 1
JV3/IeKTpUKaMy;

— MaTepuasibl C CWJIbHOM 3aBUCHMOCTHIO YZe/IbHOW TIPOBOAMMOCTH OT KOHLIEHTPALMH NTPHUMeCel, TeMIlepaTyphbl,
BO3/|eMCTBUS M3/TyUeHus;

— MaTrepua/ibl CO cnaboii 3aBUCUMOCTBIO y,ELEJIBHOfI MMPOBOAMMOCTH OT KOHLIEHTPalliu HpI/IMECEI‘/JI, TeMIlepaTyphbl,
BO3AEﬁCTBHﬂ H3/IyueHus.

Ne 7 TIomynpoBOAHUKOBBIN U0/, 3TO IPUOOP, KOTOPBIA. ..
— 0bmasiaeT pa3IMYHOM POBOAVYMOCTBIO B 3aBUCHMOCTH OT HAIIpaB/IeHHUs 3/IeKTPUUECKOTO TOKa;
— criocobeH OT HeOOoJIBIIIOro BXOAHOTO CUI'HAA YIIPAB/ISATh 3HAUUTE/IBHBIM TOKOM B BBIXOZHOH Liery;
— ¢ TpeMs WK Oosiee p-n-Iiepexo/jaMu U UMeOILMi /1Ba yCTOMUMBBIX COCTOSIHUS: «3aKPbITOE» U «OTKPBITOE»;

— BCe OTBeThI MpaBUJIbHbIE.
Ne 8 Kakuie 0CHOBHBIE MTapaMeTphbl OUITO/ISIPHBIX TPAH3UCTOPOB?

— BXOJJHOE COTIPOTHBI/IEHHE, BbIXO/Hast IPOBOJMMOCTE;
— K03(uLMeHT Nepefiaul 110 TOKY, MaKCMMaJIbHO JOIyCTUMBIM TOK U paccerBaeMasi MOIIHOCTb;
— rpaHWYHAas yacToTa Ko3dduLreHTa Nepeiaun TOKa B CXeMe € 0OILIM SMUTTEPOM;

— yKa3aHHbIe OTBETHI TOIbKO YaCTUYHO IIpaBU/IbHBIE.
Ne 9 AHasioroBble MHTerpaabHble MUKPOCXEMbI — y KOTODBIX...

— BXOZAHBIE€ 1 BbIXOAHbIe CUT'HAJIbI U3MEHAIOTCA 110 3dKOHY HEHpeprBHOﬁ Cl)}/'HKL[I/II/I B JHadlla30He OT IOJIOXKUTE/JIbHOI'0o
A0 OTpHULAaTE€/IbHOI'O 3HAYE€HWA HallPpsOKEHWsS TTMTAHWSA;

— BXOZIHbIE€ U BBIXOJHbIEe CUTHAJIBI MOT'YT UMETH [Bd 3HAYEHUS: JIOTMUeCKUN HOJ/Ib WIM JIOTWUe CKast eAVHHIIA, KaXKIOMY

13 KOTOPBIX COOTBETCTBYET OIpe/ie/IEHHBIN /j1ara3oH HalpsUKeHus;

— COBMeILatoT B cebe ¢opMbl IUGPOBOI U aHATOTOBOY 00pabOTKH CUTHAJIOB;
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— BCe OTBETHI IpaBUJIbHBIE.
Ne 10 HEPEXO,E[HBIE MpoLeCChl BOSHUKAIOT B 3/IEKTPUUECKUX LIeTifX, CoOAeprKalljnux:

— Pe3UCTOpSI;

— UHAYKTHUBHOCTH;

— 8MKOCTH;

— WHAYKTUBHOCTHU U 6MKOCTH;

— pe3uCTOpbl ¥ UHAYKTHBHOCTH;

— pe3uCTopsl U EMKOCTH;

— pe3uCTOpPbl, MHAYKTUBHOCTH U EMKOCTH;

— BCe OTBeThI IIPaBUJIbHBIE.

IICK-1.3

Ne 1

Ne 2

Ne 3

Ne 4

Ne 5

Ne 6

Ne 7
Ne 8
Ne 9
Ne 10

Nel

BOI’lpOCbl OMKpblmo2o muna:

Kakum GyzieT ycTaHOBHBLIIeeCs 3HaUeHVe TOKa B UHAYKTUBHOCTY TIOC/Ie 3aMbIKaHHS K/TH04a, eC/TH
E=15B, R=10 Om, L=5 mI'?

UeMmy paBeH BpeMeHHOI HUHTepBaJjl, COOTBETCTBYIOLUN Yy cABUra ¢as, paBHOro 45°, rpu yacrore
HCCrelyeMbIX TIepuoAnYeCcKUX CUTHaoB, paBHoit 100 I'u?

YKaxkuTe, yeMy paBHO HOMMHaJ/IbHOe HarpsbkeHre U uctouHvka HanpsbkeHus ¢ OC E=230 B u
BHYTpPEHHUM cornpoTusieHreM ReH=0,1 Om, ecu HOMUHa/IbHBIN TOK =100 A?

Tok B HeusleaTbHOM WHAYKTUBHOM 371eMeHTe (y KoToporo R=XL) paBeH i=1sin(wt+n/10) A. Yemy paBHa
Hava/ibHas (pa3a HampsDKeHUsl Ha 5TOM UHAYKTHBHOM 3/IeMeHTe B °7?

Tok B UiealbHOM EMKOCTHOM 3JieMeHTe paBeH i=1sin(wt+m/10) A. UeMy paBHa HauasibHast (asa
HarpspkeHUsl Ha 3TOM éMKOCTHOM 3J/IeMeHTe B °?

Onpe/ieUTh 5KBUBAJIEHTHOE aKTUBHOE COTIPOTUB/IEHUE U300pakeHHO Ha cxeMe ey ripu C1=20 MKD,
C2=25 mx®, C3=30 Mx®, L1=10 MI'y, L2=15 mI', L3=20 mI'y, R1=15 Om, R2=25 Om, R3=35 Om
JU1s1 4acTothl f=75 'L

(1|t 12 | Vs
]92 - []93 - -

—

];?7

| |

Kakuie GbIBaIOT TUIIBI [10/1€BBIX TPAH3UCTOPOB?

Kaxkue cy1iecTBytOT CXeMbl BK/IFOUEHHsI T10/1eBbIX TPAH3UCTOPOB?

Kak knaccuuLupyroTcsi UHTerpaibHble MUKPOCXeMEI 110 BUy 06pabaTbiBaeMoro cUrHana?
YKakuTe NpaBUIbHOE BbIpaKeHHe /i/Is1 BTOPOT0O 3aKOHA KOMMYTaLIMH.

Bonpocbl 3akpbimozo muna:

Kak m3MeHHTCST EMKOCTb KOH/[€HCATOpa, eC/TH YBeJIMYUTh YaCTOTY CHHYCOM/IaNbHOTO HaIpsyKeHus B 4
pasa?
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Ne 2

Ne 3

Ne 4

Ne 5

Ne 6

— éMKOCTb KOH/ZIeHCaTopa He U3MeHUTCS];

— 8MKOCTb KOH/JeHCaTOpa YMeHbILUTCS B [jBa pasa;

— éMKOCTb KOH/IeHCaTopa YBeJIUUUTCS B /jBa pasa;

— 8MKOCTb KOH/IeHCaTOpa yMEeHbILWTCS B UeThIpe pasa;

— éMKOCTh KOHZIEHCATOpa YBEeJIMUUTCS B UeThIpe pasa.

Kak 13MeHUTCS TOK B BETBH, COfieprKallleld EMKOCTHOU 3/1eMeHT, eC/IA NIPY Hen3MeHHOM YPOBHE
HarpspKeHUs! NICTOYHMKA CUHYCOM/Ja/IbHOTO TOKa YBEJIMYMTh YaCTOTY HalpsDKeHUs B YyeThIpe pasa?

— BeJIMUKMHA TOKAd Heé U3MEHUTCH;

— TOK YMEHBIIWUTCSA B [IBA Pd3d,

— TOK YBeJIMUMTCSA B [IBa pas3a,

— TOK YMEHBIINTCA B UETBIPE pa3ad;

— TOK YBEJIMUMTCS B YeThIpe pasa.
Toky B TPEX napasiyieslbHO COeAMHEHHBIX Pe3MCTOPaxX OTHOCATCS Kak 1:2:4. Kak oTHOCATCS 3HaUeHUS
COTIPOTHB/IEHUI PE3UCTOPOB?

— OTHOILIEHHe COTIPOTHBJIEHHI Pe3rCTOPOB M0A00HO OTHOLLIEHHIO HalpsiKeHH;
— OTHOLLIeHWe paBHO 1:2:4;

— OTHOUIeHue paBHO 1:1/2:1/4;

— OTHOILIeHHe paBHO 1:4:2;

— OTHOIlIeHHe paBHO 1/1:1/2:1/4.
UeMy paBHO HanpsDKeHUe Ha 3a)KMMax MCTOYHUKA HalpsyKeHUs] B HOMUHA/IBHOM peXXuMe?

- U=0;
— U=;
— U=E;
- U>E;

— U<E.
YKaKUTe SKBUBAJIEHTHYIO CXeMY 3aMellleHus] TaCCUBHOTO JIBYXIIOJIFOCHUKA, €CJTH U3BECTHBI TOK U
HarnpspKeHUe Ha ero 3sakuMax: i=v2-sin(2m-1000 t+60°) A u u=v2-10 sin(21-1000 t+60°) B.

4
,_é_/—Y—Y-\_,
[
R
Buibl nonynpoBojHUKOB?

— € cOOCTBEHHOMU TTPOBOJUIMOCTHIO;

— C MPUMeCHOU TTPOBOAUMOCTHIO;
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Ne 7

Ne 8

Ne 9

Ne 10

— 37IEKTPOHHBIE TTOJTYTIPOBOJHUKH (N-THIA);

— ILIPOUHBIE MTOTYTIPOBOAHUKY (P-THUTIA).
[TonmyrpOBOAHUKOBBIH TPaH3UCTOP, 3TO IPHUOOP, KOTOPHIHA. ..

— obnaziaeT pa3IMYHOM MPOBOAMMOCTEIO B 3aBUCHIMOCTH OT HaIlpaB/IeHHs 37IeKTPUYeCKOTO TOKa;
— criocobeH OT HebGOJIBILIOro BXOJHOTO CUTHA/IA YIIPAB/IATh 3HAYUTENbHBIM TOKOM B BBIXOJHOM LIeTy;

— C TpeMsi Wi Hosiee p-N-Tiepexo/jaMy ¥ UMEIOLIHI IBa yCTOMUUBBIX COCTOSTHUS: «3aKPLITOe»
«OTKPBITOE»;

— BCe OTBeThI IIPaBU/IbHEIE.
Kakue ocHOBHbIe TapameTphl [10/1eBbIX TPAH3UCTOPOB??

— BXO/IHOE COTIPOTHBJ/IEHHE, BHYTPEHHEE COTIPOTUB/IEHHE, MaKCUMasIbHOE 3HAaUeHUe TOKa CTOKa,;
— KPYTH3Ha CTOKO-3aTBOPHOU XapaKTepPUCTHKY;
— BeJIMUMHBI MEXK3JIEKTPOAHBIX eMKOCTel;

— YKa3aHHbIe OTBEThI TOJILKO YaCTUUHO NIPaBU/IbHBIE
LndpoBbie MHTErpanbHble MUKPOCXEMBI — Y KOTOPBIX...

— BXOJHBbI€ Y BBIXOAHbIE CUT'HAJIbI U3MEHAIOTCSA 110 3aKOHY HereprBHOﬁ (1)yHKL[I/II/I B Axaria3oHe OT
TTOJIOXKUTE/TIbHOTO 40 OTPULaTe/IbHOT'O 3HAYeHUA HallPsDKeHWS IMTUTaHUA,

— BXOJHbIe 1 BbIXOJHbI€ CUT'HAJ/IbI MOTYT UMETH [IBd 3HAYEHUA: JIOTUUeCKUM HO/Tb WK JIOTHYeCKast
eAUHNIA, KaXKIO0MY 13 KOTOPbIX COOTBETCTBYET OHPE,ELEJIEHHblﬁ AWaria30H Hallps>KeHWs;

— COBMeIIIatoT B cebe ¢hopMmbl 11POBOI U aHANIOrOBOM 00PabOTKH CUTHAJIOB;

— BCe OTBETHI IIpaBUJ/IbHLIE.

UemM oripe/iesisieTcsi MOPsAAOK ArddepeHLIMaIbHOTO ypaBHeHUs (XapaKTepUCTUUeCKOTO YpaBHEHMs),
COCTaB/IEHHOTO A/IsI PACYéTa TIepeX0fHbIX MPOLECCOB B 3IEKTPUUECKUX LIeTsiX?

— UMCJIOM Pe3KCTOPOB B IeMy;

— YKCJIOM UHAYKTUBHOCTEH B 1[eTIH;

— UKCJIOM EMKOCTeH B L[eTIH;

— YKCIOM UHAYKTUBHOCTEH U éMKOCTEH B IIeMy;

— YKCJIOM 3aBUCHMBIX PEaKTUBHBIX 3/IeMEHTOB B Iely;

— UMCJ/IOM He3aBUCHUMbBIX PeaKTUBHBIX 3JIEMEHTOB B LIeTIN.
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