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Pabouyas nporpamma muctmrimasl «MAalUMHHEBI aHAIH3 9JIEKTPOHHBIX YCT-
POWICTBY) COCTaBlieHa B COOTBETCTBUM C YYeOHBIMH IUIAHAMM MO CHCLHATLHOCTH
12.03.01 «IIpubopocTpoenue» crenuanu3amum «MHpopmManuoHHO-u3MepuTeIbHAs
TEXHHKA 1 TexHonorun» s 2023 roaa npuéma mo o4HON u 3a04HOM (popmam obyue-
HUSL.

CocraBurennb:

AOLEHT Ka@. «DIeKTPOHHAS TEXHUKAY, K.T.H., JJOLEHT Bopucos A.A.

NOAMNCEH)

Pabouas mporpamma pacemorpena u mpuuaTa Ha 3acenaHuy Kadenpsl «Diek-
TPOHHAs! TEXHUKA.
[Iporokon ot 17 mapra 2023 roga No 8.

3asenyromumii kadeapoii % Ky3uenos JI.H.

(noanuce)

Pabouas nporpamma ogobpena yueGno-merognueckoii komuceneii FTOYBIIO
«HTOHHTY» no cneuuansuoctu 12.03.01 «IIpubopocrpoenuey.
IIporokon ot 17 mapra 2023 roma Ne 3.

Ilpencenarens % Ky3znenos /I.H.

(noanmce) e

Pa6ouas nporpamma npoasena mis 20 roza npuéma Ha 3acelaHuu Kadempsl
«DNEKTPOHHAS TEXHUKAY.
[Tpotokon or « = » 20 roga Ne |

3aBenyromuii kadeapoii

(noanmee) (D.HN.0.)

Pabouas nporpamma npoguena 11 20 rona npuéma Ha 3aceaHHu Kaeapbl
«DJNeKTPOHHAs TEXHUKA ;
IIpotoxon ot «  » 20 roga Ne ;

3aBenyroumii kadeapoit

(noanuce) (D.H.0.)

Pabouast nporpamma npoasena st 20 roja npuéma Ha 3aceiaHuu Kadeapsl
«DNEeKTPOHHAS TEXHUKA.
[Ipotokon ot «  » 20 roga Ne |

3asenyroumii kadenpoii

(NOANKCEH) (DO,



1. OBBEKT, IEJIb 1 3AZTAYHN OCBOEHMUSA JTUCHUIIJINHBI

JIucuMILUIMHA PAaCCMATPUBAET BOMPOCH MOJAEIUPOBAHUS DIIEMEHTOB 3JIEKTPOHHOU
TEXHUKHU.

[{enpr0 QUCHUIUIAHBI SBISETCS O3HAKOMIJIEHUE C MOJICIIMPOBAHHEM KaK C COBpE-
MEHHOW TE€XHOJIOTUEN HAYYHOTr'O WCCIIEIOBAHMS, METO/IA U UHCTPYMEHTA CO3JaHUs TEX-
HAYECKUX CUCTEM, MTOKA3aTh POJIb U BO3MOYKHOCTH MOJICIIMPOBAHUS U1 PELICHUS pa3-
JUYHBIX HAYYHBIX U WHKEHEPHBIX 337a4, TO3HAKOMUTH CTYJI€HTAa C OCHOBAMH MOJEIH-
pPOBaHUS 3JEMEHTOB 3JEKTPOHHBIX CUCTEM, C IPUHIMIAMHU BHIOOpA MAaTEMaTUYECKOTO
anmapara Jiyisi UX OIUCaHUS.

B pe3ynbTaTe 0CBOCHHUSI TUCUUIIMHBI CTYAEHT JI0JKEH:

3Hamb TEPMUHBI U ONPEIEIECHUS MPOLEcca MOJAEIUPOBAHUS, TPUHIUIIBI U METO-
JIbl OPraHr3alii OCHOBHBIX METOJOB KOMIIBIOTEPHOTO MOJIETUPOBAHMUS.

Ymems oneHuBaTh METOIBI U PE3YyJbTAaTbl MAaTEMATHYECKOTO MOJIEITUPOBAHUS
CUCTEM H IIPOLIECCOB.

Bradems MeTonaMu M anropuTMaMy MOJICTUPOBAHUS HA OCHOBE TUIIOBBIX METO-
JIOB U TPOLEAYp, MpUEMaMU aHaIM3a Pe3yIbTaTOB MOACIUPOBAHUS, HABBIKAMU PAaOOThHI
CO CIICLIMAJIbHOU JINTEPATYPOU.

[lepeuriciieHHbIE PE3yNBTATHl O0YUYEHUS SIBISIIOTCS OCHOBOM Uit (hOPMHUPOBAHHUS
CJIEIYIOIUX KOMIIETEHIUI:

B mpornecce 0CBOECHHSI TUCHUIUIMHEI Y CTYJEHTOB Pa3BUBAIOTCS CIEAYIOIIUE KOM-
NETEHIUH:

- CIIOCOOEH OmpeneNsaTh KPyr 3ajad B paMKaxX MOCTaBJIEHHON LIEJIU U BHIOMPATh
ONTUMAJIbHBIE CHOCOOBI MX PEIICHMS, UCXOMAS M3 JACHCTBYIOMIMX MPAaBOBBIX HOPM,
UMeroIuxcs pecypcoB u orpanndennii (YK-2):

- cioco0eH pa3padaTbIiBaTh (PYHKIHMOHAIBHBIE U CTPYKTYPHBIE CXEMbI IPUOOPOB U
CHCTEM C ONpEIEIICHUEM UX (PU3UYECKUX MPUHIUIIOB IEHCTBUS, CTPYKTYpP U yCTaHOBJIE-
HUEM TEeXHUYECKHUX TPeOOBaHMI Ha OTICIbHbBIC 0JI0KH U 31eMeHTHI (ITK-2).

2. MECTO JUCHUIIJIMHBI B OCHOBHOM OBPA3OBATEJIBHOM
IHPOI'PAMME

JucuunianHa oTHOCUTCS K 0a30BOM 4acTH MPOQPECCHOHAIBHOTO IUKIIA y4eOHOTO
IUIaHA.

basupyercs Ha 3HAHUSIX U YMEHUSX, KOTOPBIE CTYAECHT MPUOOpEN MPU OCBOCHUH
MPEAIIECTBYIONIMX JUCIMIUIMH 0a30BOM OakanaBpPCKOM MOATOTOBKH: «DJIEKTPOHUKAY,
«CXEeMOTEXHUKAY.

3HaHUS U yMEHHUs, TPUOOPETEHHbIE MPU OCBOCHUHU JTaHHOW AMCLMILINHBI, peau-
3YIOTCSI CTYJEHTOM IIPU U3YyYECHUH MOCIEAYIOIUX TUCUUILUIMH, IPU MPOXOKIAECHUH IIPO-
W3BOACTBEHHOW MPAKTUKH, NPOXOXKACHUM TOCYNAPCTBEHHONW HTOTOBOM aTTECTAlMH,
00y4YeHUH B MarucTparype.
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3. CTPYKTYPA U COAEP) KAHUE JUCIUIIJINHBI

3.1 Pacnipeesienne y4eOHbBIX 4YaCOB M0 TeMaM JUCHUIINHBI M BUIAM 3aHATHI

No HanmenoBanue TeMbl KonnuectBo yacoB
TEMBI (comepkaTenbHBIX MOJTYJICH) (ounast / 3a04Has popma)
Beero B Tom uncie
Jlexkmmm | JlaGop. ITpaxr. CP
1
Tema 1. OOwIME ITOHATHASA MOJIEIH- 10/9.5 31 4/0.5 0/0 3/8
POBaHMSI STICKTPOHHBIX CXEM.
2 | Tema 2. Cucrema cxeMOTEXHUYEC-
ckoro moaenupoBanus Electronics | 11/10.5 3/1 4/0,5 0/0 4/9
Workbench.
3 | Tema 3. Monenu 6a30BbIX JIEMEH-
TOB SEKTPOHHBIX CXEM 11/11 3/1 4/0,5 0/0,5 4/9
4 | Tema 4. Monenyu UCTOYHUKOB ITH-
taHus. Moaenu TpanchopmaTopa 10710 3/ 4105 0/0,5 3/8
5 | Tema 5. MonenupoBaHue moiy-
IIPOBOIHUKOBBIX JHOIOB M CTAOM- 11/11 3/1 4/0,5 0/0,5 4/9
JUTPOHOB
6 Tema 6. Moaenu OUNIOJISIpHOTO 11/10 31 4/0.5 0/0.5 4/8
TpaH3HUCTOpA. ’ ’
7 | Tema 7. Onpenenenue craTuye- 10/11 31 4/0.5 0/0.5 3/9
CKMX IapameTpoB Mogenu bT ’ '
8 | Tema 8. MojaenupoBaHHe MOJIEBOTO 1111 31 4/0,5 0/0,5 4/9
TpaH3UCTOpa.
9 | Temao. HpHHHHHLI TIOCTPOCHHS 11/10.5 31 4/0,5 0/0 4/9
Makpomogenei (MM).
10 | Tema 10. MonenupoBanue onepa- 1111 o 5/0,5 0/0,5 49
IIMOHHOTO YCUTTUTEIs
11 | Tema 11. MonenupoBaHue U aHa-
M3 omepanuonHoro ycunurtens B | 10/11 2/1 5/0,5 0/0,5 3/9
4aCTOTHOM 00J1aCcTH
12 | Tema 12. MeTtamoaenupoBaHue 12/10,5 3/1 5/0,5 0/0 4/9
KonrtakTHas paboTa (I0NOJHUTEIbHAS ) 6/8 0/0
Kypcosas pabota 27127 27127
Hroro mo Buiam 3aHATHIA 129/127 | 34/12 51/6 0/4 44/105
Kontponb 36/36
HUTOTI'O 198/198

(I)opanOBaHne KOMIIETeHLIUH B pe3yJbTaTe 0CBOCHUA TEM JUCHUILJIMHBI

Komnerenuuu TeMbl TUCHUIUIMHBI, HalleJICHHbIC Ha (JOPMHUPOBAHUE
KOMIICTCHII
YK-2 Temnr 1-7
ITK-2 Temsr 3-12




3.2. Jlekuun

Tewma 1. O0urie NOHATHUS MOJEIUPOBAHUS SJICKTPOHHBIX CXEM.

ConepxaHue TeMbl 1:

Beenenue. Metonbl MmonenupoBanud. Kiaccudukanus maTeMaTHYeCKUX MOje-
neit. llenu wm 3amaum monenupoBanus. Kiaccudukanuss mapaMeTpoB 3JIEKTPOHHBIX
cxeM. Krnaccuduxanuss matemaTHdyeckux Mozenei. Mojeian CTPYKTYpHOTO YpPOBHS.
Mopens JIoru4eckoro ypoBHsa. Mozienp KOJUYECTBEHHOTO YPOBHSI.

Jlutepatypa k Teme 1: [1,2]

Tema 2. Cuctema cxemotrexamueckoro moaenupoBanus Electronics Workbench.

ConepxaHue TeMbl 2:

Ctpyktypa okHa u cucreMa meHto. Mento File. Mento Edit. Mento Circuit. Me-
HI0 Analysis. Mento Window. TexHonorusi moarotoBku cxem. IlaHenb KOMIIOHEHTOB.
[Tpubops! 11 poBefieHUs u3MepeHnii. MonenupoBanue cxeM. TexHOIOTHS TOATrOTOB-
KU CXeM

Jlureparypa k Teme 2: [1,3]

Tema 3. Mozaenu 6a30BbIX 3JIEMEHTOB AJIEKTPOHHBIX CXEM

ConepxxaHue TeMsbl 3:

ba3oBbiii HAOOp MACCUBHBIX AJIEMEHTOB Mojeliei. [lojiHble MoJieny MacCUBHBIX
KOMIIOHEHTOB. Mozenb pesucropa. Mozenp 3JIeKTpU4ecKOro KoHaeHcaTtopa. Mojenb
peallbHOM MHIYKTUBHOCTH.

Jlutepatypa k Teme 3: [1]

Tema 4. Moaenu uctouHukoB nutanusi. Monenu tpanchopmaropa_Cojnieprkanue
TEMBbI 4:

HeszaBucuMble MCTOYHUKHU. 3aBUCHUMBIE YIPABIISIEMBIE MCTOYHUKHU IMOCTOSTHHOTO
Toka. McTtounuka nepemeHHOTO ToKa. Teopema 00 IKBHUBAJICHTHOM TeHeparope. Moje-
7 TpaHchopmaropa. Moaenu uaeansHoro TpaHchopmaropa U B3aMMHOW MHTYKTUBHO-
ctu. Peanmuzamus Spice-monenu tpancpopmaropa, koropas npusenena B [T1I1.

Jlutepatypa k Teme 4: [1,3]

Tema 5. MogenupoBaHue MOIYNPOBOJHUKOBBIX THOA0B U CTaOMIUTPOHOB_Co-
JIep KaHHUe TEMBI S:

Mojenu BBIIPSIMUTENBHBIX, UMITYJIbCHBIX U YHUBEpPCAIbHBIX aH0A0B. Cocpeno-
TOUYEHHAsl AJIEKTpUYECKass MOJEIb Auoja. ManmocurHaibHas Mojienb auoja. Kycodno-
JUHEWHas Mojenb Auojaa. Spice-MoAenb auojaa. OmnpenesieHHe mapamMeTpoB MOACIH
nuona. OnpeneneHue napamerpoB moaenu auona g noctpoenust B I Monens
cTabunutpona. MojaenupoBaHue MOTYyTPOBOJHUKOBBIX CTAOUIUTPOHOB.

Jlureparypa k Teme 5: [1,2]

Tema 6. Moaenu OMTIONIIPHOTO TPAH3UCTOPA.
ConepxaHue TeMbl 6:




Onpenenenue cratuueckux napameTpoB monaenu Edbepca-Momna. [HxekimonHas
mozenb Edepca - Mosuta BT. Moaens Jlorana. Moaens ['ymmens - [lyna jis Gumnosnsip-
HOTO TpaH3ucTtopa. ManocurnansHas moaeinb Tpansuctopa. SPICE - monens Oumnosnsip-
HOro Tpan3ucropa. Pacuer mapamerpoB monenu BIIT mis nenons3oBanusd B [T On-
pelneseHue napameTpoB Mojeneit mo BAX.

Jlutepatypa Kk Teme 6: [1]

Tema 7. Onpenenenue cTaTHYECKUX MapaMeTpoB Mojaeau bT

ConepxaHue TeMBbI 7:

Omnpenenenre nmapameTpoB MOJAETH METOJIOM IpsAMoro umepenus. Usmepenue |y
, M., M, Onpenenenrue 0o0bEMHBIX coMpoTUBIeHUH. V3Mepenue 3aBucumoctu By u 3
OT BEJIMYMH TOKOB uepe3 p—n mepexoisl. Onpenenenrue 6apbepHbIX €MKOCTEH p—n Iie-
pexona. OmnpeneneHre NOCTOSTHHBIX BPEMEHU Ty U T) . OmpeneneHue napameTpoB Mo-
JIENTA C TIOMOIIBIO MPOTPaMM ONTHMH3AIUH.

Jlutepatypa k Teme 7. [1,2]

Tema 8. MoaenupoBaHue MOJIEBOTO TPAH3UCTOPA.

CojaepxkaHue TEMBI §:

Kiaccudukanus. Moaenu moieBoro Tpansucropa. Mojeiau ¢ yrpapisiomuM p-Ti
nepexoioM. OCOOEHHOCTH OIpeieSIeHUs MapaMeTPOB MOJIeI. MaJOMOIIIHbBIE TI0JIEBBIC
TPAH3UCTOPHI C YNPABISIIOMNUM MepexoaoM. ManocurnanbHas moaenb I1T. Spice - mo-
JIeJIb TIOJICBOTO TPaH3HCTOpA

Jlureparypa k Teme 8: [1,2]

Tewma 9. [Ipunuunel noctpoenust Mmakpomozeneit (MM)

Copepxanne TeMbl 9:

Knaccudukanusa makpomogeneil 1 o0JacTh UX HCIOJIBb30BaHUSA. Makpomojaenu
oneparmoHHoro ycwiutens. PaBasie OY u o61acth ux npumeHenus. JIuHeliHas nuHa-
MHYECKass n-nojrocHas Makpomoaenb OY. HenmunellHas ManocurHajabHas ITUHaAMHAYE-
ckast makpomozaenb OY. Onpenenenue napameTpoB Makpomojienu OY cOOTBETCTBEHHO
TEXHUYECKUM YCIOBUSIM.

Jlureparypa k Teme 9: [1]

Tema 10. MozenupoBaHue OMEpamOHHOTO YCHIHTEIS

Copepxanuie Tembl 10:

[TapameTpsl U XapaKTEPUCTUKU OTNIEPAIIMOHHBIX ycmutened. [lepexomanas QpyHk-
nus. UmnynscHast GyHkius. MaTeMaTiaeckoe MOJISTMPOBAHUE TUITUYHBIX CXEM BKJTIO-
yenus OY. MuBeptupyromuii ycunurens. Heunpeptupyrommii ycunurens. Juddepen-
HUATBHBIN YCUITUTEIIb.

Jlutepatypa k Teme 10: [1,3]

Tema 11. MoaenupoBaHue U aHAJIU3 OMEPAMOHHOTO YCHUIUTEIS B YACTOTHOM 00-
JacTH
Conepxanue Tembl 11:




YacroTtable xapaktepuctuku OY. Ob6mactu npumenenus. [Ipumeps Moaenupo-

BaHML.
Jlutrepatypa k Teme 11: [1,3]

Tema 12. MeTaMoieiupoBaHue
Conepxkanue TeMbl 12:

Jlunelinple W HEJIWHEWHBIC CHCTEMBbI. becmpepbIBHBIE W JTHUCKPETHBIC MOJICIIH.
Juckpernzanus. KBantoBanne. MeToqibl onTUMHU3ALNKU SJIEKTPOHHBIX cxeM. Knaccu-
¢ukanusa. BecoBbie xodpduimeHTs. AnekBaTHOCTh. TOYHOCTH 3IEKTPOHHBIX CXEM.
OOmme TOHATHS MATEeMaTHYECKOTO MOJCIHPOBAHUS TEXHOJOTUYECKHUX TIPOIECCOB H
dbu3ngeckux mporeccoB. TpeboBaHMs, MPEABIBIIEMbIEC K MATEMATHIECKUM MOIEIISIM

JIuteparypa k Teme 12: [1,3]

3.3 IlpakTnyeckue (CeMUHAPCKNE) 3aAHATHS

Ne Tema 3anaTus O6beMm, | Jlutepa-
/11 yac. Typa
OYH/3a04H
1 O6omouka u cucrema MeHto nakery Electronics 50,25 [1.3]
Wokbench
) HccnenoBanue uenen: MOCTOSHHBIM W TIEPEMEHHBIN 5/0,25 [12]
TOKHU.
3 WccnenoBanne paboThl pe3UCTOPOB U KOHACHCATOPOB 5/0,5 [3]
4 Uccnenosanne paboThl MHAYKTUBHBIX AJIEMEHTOB 6/0,5 [2]
5 Uccnenosanne padotel nuoja u ero BAX 6/0,5 [1]
5 HccnenoBanne cxeMbl BBIIPSIMUATEINS U CTIIAKUBAIOIIIE- 6/0.5 [13]
ro uibTpa
[ UccnenoBanne BAX OunossipHOro TpaH3ucTopa 6/0,5 [1.2]
8 UccnenoBanne 6a30BbIX YCHIIUTEIIBHBIX KACKAIOB 6/0,5 [1,3]
9 HcciienoBanye nojieBoro TpaH3ucTopa 6/0,5 [1,2]
HUTOI'O: 0/4
3.4 JIabopaTopHbIe padoThI
Ne Tema 3ansaTus O6wem, | Jlurepa-
/T yac. Typa
OYH/3209H
1 O6omouka u cucrema MeHto nakery Electronics 5/05 [1.3]
Wokbench ’ '
) HccnenoBanue uenen:. IOCTOSHHBIM W TEPEMEHHBIN 5/0.5 [12]
TOKHU.
3 HccnenoBanue paboThl pe3UCTOPOB U KOHACHCATOPOB 5/0,5 [3]




No Tema 3ansTHS O6bvem, | Jlutepa-
/i yac. Typa
OYH/3204H
4 Uccnenosanne pabOThl MHAYKTUBHBIX 3JIEMEHTOB 6/0,5 [2]
5 Wccnenoanne pabothl quoaa u ero BAX 6/0,5 [1]
5 UccnenoBanne cxeMbl BBIIPSIMUATEIS U CTIIAKUBAKOIIE- 6/0.5 [13]
ro GpuiIbTpa
! UccnenoBanne BAX GumnossipHOro TpaH3ucTopa 6/1 [1.2]
8 Hccnenoanne 6a30BbIX YCHIMTEIBHBIX KACKA/IOB 6/1 [1,3]
9 HccnenoBanue 1ojaesBoro TpaH3ucropa 6/1 [1,2]
HUTOI'O: 51/6

3.5 CamocrosiTeqbHas padora cTryaeHTa

Ne Bupl caMocTosTeIbHON pabOThI CTY/ICHTA O0mwewm, vac.
/11 OYH/3a04H
1 M3ydeHue TeKIIMOHHOTO MaTepralia 22/52
2 [TonroroBKa K MPaKTUICCKUM 3aHATHSIM 0/0
3 IToaroToBka K J1abOpaTOPHBIM 3aHATHIM 22/53
4 BrimonHenue KypcoBoii paboThI 27127
5 BrImosTHeHUe WHIWBHTYaTbHOTO 3a/IaHUS 0/0
HUTOI'O: 71/132

3.6 KypcosBoii npoekT (padoTa), MHAMBHAYAJbHOE 3aaHIE

Y4eOHBIM MJIAHOM B PaMKaxX OCBOCHHSI JAUCIUIUIMHBI MPEIyCMOTPEHO BBITIOHE-
HUE CTYJEHTaMH KypCOBOM padoThI.

PazpaboTka Bcex pasliesioB MpOeKTa JOJDKHA 0a3MpoBaThCS HA MaKCUMAJIbHOM
UCIIOJIb30BAaHUU MPOTPECCUBHBIX TEXHUUYECKHUX CPENICTB U MepeaoBor TexHojoruu. Co-
OTBETCTBYIOIINE PEUICHUSI — IPUHUMATHCS Ha OCHOBE aHAJIM3a COBPEMEHHOW TEXHHYE-
cKoM nuTepatypsbl. [IpoekT uMeer oguHaKOBOE THUIOBOE MO (GOpME U METOAMKE pa3pa-
OOTKHU coJiepKaHue JJIsl BCEX CTYICHTOB.

Ne 7.1.1 Tema u cozepkanue pas3aeiioB KypcoBOU pPaOOTHI Obnem
r/n o AP pasit P P (ak. yac.)

Onucanue npuHIMIa paboThl yCTPOIMCTBA

AHanoroBas NpUHIMIIKAIBHAS CXEMA MOJICJIMPOBAHHOTO YCT-
1 | poiicTsa, KoTopas coaepxut MunumyM 3 OVIIT un 5 TpaH3u- 2
ctopoB. [lopoOHoe onucanue npuHIUIa paboThl CXEMBbI, BO3-
MOYHBIE OCIIUJIOIPAMMBI B KOHTPOJIbHBIX TOUKAX.

2 CocraBiieHuE CTPYKTYPHOU CXEMBbI UCCIEyEMOTO YCTPOMCTBA 2




Jlormdeckn pa3ouTh cxemy Ha 4-5 (yHKIIMOHAJIBHBIX OJIOKOB
(yeunurenb GuibTp, OJIOK MUTaHUS, T€HEPATOP) C PACCTAHOB-
KOH KOHTPOJIBHBIX TOYCK U MPUBECTU MPHUHIIUIIAATHHBIC CXEMBI
Kaxaoro O5oka ¢ o003HadeHWEM BXoja W Bbixoaa. IlpuBectu
CTPYKTYPHYIO CXE€MY MOJCIUPOBAHHOTO YCTPONCTBRA.

MopenupoBaHue padoTbl OJI0OKOB CXEMBI. 2
JImst BceX OTEUECTBEHHBIX IOJTYIPOBOJIHUKOBBIX 3JIEMEHTOB
3 | momoOpath 3apyOeKHBIE aHAJIOTH, MPUBECTH HUX CIPABOYHBIC
JaHHBIC, CO37aTh MOJCIHA M J0Ka3aTh MPaBWIBHOCTH TOCTPOE-
HUSI MATEMATHYECKUX MOJICIIEH.

4 I[JI?I KaXXIa0Tr0 CTPYKTYPHOTI'O 0JI0Ka COCTaBUTh MAaTEMaTUUCCKHEC 2
MOZACJIb, ITOJYYUTHb COOTBCTCTBYIOINC XAPAKTCPHUCTHKHN
HpOMOIICJII/IpOBaTB pa60Ty KaxxJg01ro O10Ka CXCMBbI, IIOJIYUHTDH 2

5 COOTBETCTBYIOIIME XapaKTEPUCTUKH U TapamMeTpbl MOJEIUPO-
BAHHOTO OJIOKA.

6 | [IpoBepuTh a/IeKBATHOCTh MOJTYYCHHBIX MOJICIICH. 2

MoaenupoBanue BCed UCCIAETYEMOU CXEMBI. 2
7/ | CocTaBUTh MOJHYIO MaTEMAaTUUYECKYIO MOJI€NIb BCEH HCCIIeIye-
MOM CXEMBI.

8 | IlpoBecT MOJEIMPOBAHUE BCEH CXEMBI. 2

9 | OcrmuorpaMMbl B KOHTPOJIBHBIX TOUKAaX. 1

10 YacToTHBIE XapaKTEPUCTUKU M CIIEKTPAJIbHBIN aHaIu3 padOThI 1
CXEMBI.

11 | Ananu3 nepexoAHbIX MPOIECCOB 1
HccnenoBanre paboThl TOJTYYEHHOW MaTeMaTUYECKOW MOJIENN 2

1o | CXeMBI

OLEHHUTh YYBCTBUTEILHOCTh CXEMBI IIPY BapHalluy NapaMeTPOB
rpaUueCKUM U YUCJICHHBIM MTyTEM.

13 OneHuTh BIUSHUC TEMIIEpaTyphl OKPYKAIOIICH Cpelbl Ha pa- 1
00Ty CXEMBHI.
[TpomoaenrpoBaTh BO3MOXKHBIC TTOJIOMKH OTJICIBHBIX CTOPOH U 1

14 | nosynpOBOAHUKOBBIX 3JIEMEHTOB CXEMBI, IOJYYUTh COOTBETCT-
BYIOIIME XaPAKTEPUCTUKHU U NTAPAMETPBI CUCTEMBI.

15 [TomoGpaTh BO3MOMKHBIE 3aMEHBI TOJYNPOBOJIHUKOBBIX 3JIE- 2
MEHTOB.
OTyeTHbIN MaTepuan 2

16 | 3amucka oobsicHeHust coorBeTcTBeHHO JICTY 3008-95, daitn ¢
MaTeMaTHYECKUMU MOJICIISIMU

Bcero 1acos Ha KypcoBY10 padoTy 27

O6beM kypcoBoit paboTsl — He 6osee 50 cTpaHul COPOIIIOPOBAHHBIX PYKOIHUC-
HOTO WJIM MalIMHOMHUCHOTO TeKCcTa. CTYACHT 00s13aH OOPMHTH MPOEKT CTPOTO B COOT-
BETCTBHH C YCTAHOBJICHHBIMU TPEOOBaHUSMHU.

NuauBuayajibHoe 3aJaHue Y9eOHBIM TUIAHOM HE MPEITYCMOTPEHO.
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4 POH/I OHEHOYHbIX CPEJACTB

4.1 Kputepuu U WIKAJbI JJISI MHTETPUPOBAHHOI OlleHKH YPOBHS chopMupO-
BAHHOCTH KOMIIETEHIMH

Cocmasnaiowas KomnemeHyuu — noJHOMA 3HAHUU

- HyJIEBOIl YpOBEHb: HEBEPHBIE, HE APIYMEHTUPOBAHHBIE, C MHOXKECTBOM I'PYOBIX OIIM-
OOK OTBETHI Ha BOIIPOCHI. Y POBEHb 3HAHUN HU)KE MUHUMAJIbHBIX TPEOOBAHUI;

- MUHAMAJIBHBIN YPOBEHB: JAaHBI HE IIOJIHBIE, HETOYHBIC U HEAPTYMEHTHUPOBAHHBIE OTBE-
Thl Ha BOIPOCHI. JlOMyIIeHO MHOIO IpyObIX OIIMOOK. YPOBEHb 3HAHUI HUYKE MUHU-
MaJIbHbIX TPEOOBaHUM;

- TIOPOTOBBIM YPOBEHB: JAaHbl HEJOCTATOYHO IOJHBIE, TOYHBIE U APTyMEHTUPOBAHHBIC
OTBETHI Ha BOIPOCHL. [1710X0 3HAET TEPMUHBI, ONIPEAEICHNS U MIOHATHS; OCHOBHBIE 3a-
KOHOMEPHOCTH, COOTHOLIEHUS, MPUHIMIBL. JJOMyIIEeHO MHOTO HETPYOBIX OUIMOOK;

- CPEOHUMN YPOBEHb: IAHBI JJOCTATOYHO MOJHBIE, TOUYHBIE U APTYMEHTUPOBAHHBIE OTBETHI
Ha BONIPOCHI. B 11€10M 3HAET TEPMUHBI, ONPEAEICHUS U TIOHITHUS; OCHOBHBIE 3aKOHO-
MEPHOCTH, COOTHOLLIEHUSI, IPUHIUIBL. [{0My111eHO HECKOJIBKO HErPyOBIX OLUINOOK;

- IIPOJIBUHYTBIM YPOBEHbB: JaHbI IIOJIHbIC, TOYHBIE U APIYMEHTUPOBAHHBIE OTBETHI HA BO-
IIPOCHI. 3HAET TEPMHUHBI, ONPENEICHUS U NOHITHS, OCHOBHBIE 3aKOHOMEPHOCTH, COOT-
HOILUEHMS, TPUHIMIBI. JIOMyIIIEeHO HECKOIBKO HErpyOBIX OIIMOOK;

- BBICOKMM YPOBEHb: JIaHbl II0JIHBIE, TOYHBIE U aPTYMEHTUPOBAHHBIE OTBETHI HA BOIPO-
Cbl. 3HAET TEPMUHBI, ONPEIACIECHUS U MOHATHUS; OCHOBHBIE 3aKOHOMEPHOCTH, COOT-
HOUIEHUS, MPUHLHUIBL. J[OMyIIEHO HECKOIBKO HETOYHOCTEM.

Cocmasnarowas KomnemeHyuu — yMeHus

- HyJIEBOM YpOBEHb: MOJIHOE OTCYTCTBUE IMOHUMAHUS CYTH METOJUKU PEIICHUs 3aJauH,
JOIYIIEHO MHOKECTBO IpyOeHInX omMOOK / 3aJaHUsI HE BBITIOJHEHBI BOOOIIIE;

- MUHMMAaJIbHBI YPOBEHb: ClIa00€ MOHMMAHHUE CYTH METOJMKHU PEUICHUs 3a7ayu, JOMy-
HieHbl TpyObie ommOKu. Permennst He obocHOBaHbl. He ymeer ucnosnbp3oBaTh HOpMa-
TUBHO-TEXHUYECKYIO JIUTEPATYPY;

- TIOPOTOBBIM YPOBEHB: JTOCTATOYHOE IMOHMMAHWE CYTH METOJIMKH PEIICHUS 33aJadd, J0-
nymieHsl omuOKky. Perenust He Bceraa 00OCHOBaHBI. Y MEET MCMHOIb30BaTh HOPMAaTHB-
HO-TEXHUYECKYIO JuTeparypy. Cinabo opueHTUpyeTcsl B CeUUaTbHON HAyYHOMU JIHTe-
parype,

- CpeAHUI YpOBEHb: B LIEJIOM IOHMMAET CyThb METOJUKU PELICHMs 33[Jaud, JIOIMYLICHbI
omnOku. Pemienuss He Bcerma OOOCHOBaHBL. YMEET HCHOIb30BATH HOPMATHUBHO-
TEXHUYECKYIO U CIIEHUAIbHYIO HAYUHYIO JIUTEPaTypy;

- IPOJBUHYTHIM YPOBEHB: B 1I€JIOM IMOHUMAET CyTh METOJIMKU PEIICHUS 3a/1a4i, JOIYIIe-
Hbl HeTOYHOCTU. Crioco0eH 000CHOBATh pellIeHUs. YMEET UCIOJIb30BaTh HOPMATUBHO-
TEXHUYECKYIO U CIIEHUAIbHYIO HAYUYHYIO JIMTEPaTypy;

- BBICOKUU YpOBEHb: ITOHUMAET CYyTh METOJUKH pelieHus 3anaun. CrnocodeH 000CHOBATh
peleHus. YMeeT UCIOJIb30BaTh HOPMATUBHO-TEXHUUYECKYIO U CIIEHUAIBHYIO HAyYHYIO
JIMTEPATYpPy, IEPETOBOU ITPOU3BOICTBEHHBIN OIIBIT.

COCWIG@]Z}ZIOWG}Z KomnemeHyuu — eraoenue HasblIKamu
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HYJIEBOI ypOBEHB: HE IEMOHCTPUPYET BJIaJI€HUE HaBbIKAMU BBITIOJIHEHUS MPOdeccuo-
HaJbHBIX 33Ja4. He MOXKeT BBINIOJHUTD 3a/1aHNUS;

MUHUMAJIBHBIN YPOBEHB: HE JIEMOHCTPUPYET BJIaJCHUE HaBBIKAMH BBIIIOJIHEHUS IIPO-
(eccruoHanbHBIX 3a7a4. VICTIBITBIBAET CYIIECTBEHHbIE TPYAHOCTH IPU BBINOJIHEHUU
OTJIEJIbHBIX 33JIaHUN;

HOPOTOBBIA YPOBEHB: BJIAJICET HABBIKAMH BBINIOJHEHUS NMPOPECCUOHANBHBIX 3a/1ay Ha
IIOPOrOBOM YpOBHE. 3a/IaHMsI BBIIIOJIHAET MEJICHHO U HEKaYECTBEHHO;

CpeIHHIl YpOBEHb: BJa/IeeT HaBbIKAMHU BBITIONHEHUS MPOodeccnoHaNbHbIX 3a/1a4. 3aja-
HUS BBINIOJIHAET HAa CPEAHEM YPOBHE O OBICTPOTE U KAUECTBY;

NPOJABUHYTHIM ypOBEHB: BJa/ieeT YBEPCHHBIMU HAaBBIKAMH BBIIOJHEHHS IMpodeccro-
HaJIbHBIX 3a7a4. bpICTPO M KaYECTBEHHO BBINIOIHACT 3a/1aHUs, MHOTAA JIOIyCKas He-
3HAYUTENbHBIE OTPELTHOCTH;

BBICOKMI YpOBEHb: BJIAJICET YBEPEHHBIMU HABBIKAMHU BBIIIOJIHEHHS MPO(dhecCHOHATb-
HBIX 3aJ1a4. BBICTpO M Ka4eCTBEHHO BBINOJHSCT 3aJaHUs, IPU HEOOXOIUMOCTH Jie-
MOHCTPUPYs TBOPUECKUN ITOAXON.

Obobwennas oyenxka chopmuposanHocmu KoMnemeHyul
HYJICBOM ypOBEHB: Ha HYJEBOM YPOBHE C(OPMHPOBAHBI: BCE COCTABJISIONIME; OJIHA
WU JIBE U3 TPEX, OCTAIbHBIC — Ha 00JIee BHICOKOM YPOBHE;
MUHHMAaJIbHBIN YPOBEHb: HA MHHUMAJILHOM YPOBHE C(DOPMHUPOBAHBI: BCE COCTABIISIO-
1[Me; OJHa WM JIBE U3 TPEX, OCTAIbHBIE — HAa 00JIe€ BEICOKOM YPOBHE;
MOPOTOBBIN YPOBEHB: HA MTIOPOTOBOM YPOBHE C(HOPMHUPOBAHBI: BCE COCTABIISIOIIUE; O/I-
Ha WJIU JB€ U3 TPEX, OCTaJIbHbIE — Ha 00Jiee BHICOKOM YPOBHE;
- CpeIHUN YpOBEHBb: Ha CPeHEM YpPOBHE C(HOPMHUPOBAHBI: BCE COCTABIISIOIIUE; OJHA
WJIU JIBE U3 TPEX, OCTaJIbHbIE — Ha 00JIe€ BHICOKOM YPOBHE;
- MPOJABUHYTHIN YPOBEHb: Ha MPOJBUHYTOM YPOBHE C(HOPMHUPOBAHBI: BCE COCTABIISIIO-
IIHAE; OJHA WJIU JIBE U3 TPEX, OCTAJIbHBIE — HA BBICOKOM YPOBHE;
- BBICOKHH YPOBEHb: Ha BBICOKOM YPOBHE C(POPMHPOBAHBI BCE COCTABIISIONINE KOMIIE-
TCHIIUH.

4.2 Bonipochkl K 3K3aMeHY U MPUMepP IK3aMeHAIIMOHHOIr0 Oujiera
Bonpocsl k 3k3amMeny:

MeToabl MOIETUPOBAHUS.

Knaccuduxaiys MmaTeMaTUu4eCKUX MOJICIICH.
[lenun n 3a1a4m MOJIEITMPOBAHUS.

Knaccuduxanus mapameTpoB 2JIEKTPOHHBIX CXEM.
Knaccudukanuys MareMaTnaeckux MOJICIIEH.
Mojenu CTpyKTypHOTO YPOBHSL.

Mojienb JIOrn4ecKoro ypoBHs.

Mojenb KOMUYECTBEHHOTO YPOBHS.

. TexHoJorus MOArOTOBKH CXEM.

10. ITaHeab KOMIIOHEHTOB.

CoNoOaRrWODE



11.
12,
13.
14.
15.
16.
17.
18.
19.
20.
21.
22,
23.
24,
25,
26.
217,
28.
29.
30.
31.
32,
33.
34,
35.
36.
37.
38.
39.
40.
41.
42.
43.
44,
45,
46.
47.
48.
49.
50.
ol.
92.
53.
o4,
55.
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[TpuOops! 1715 IpoBEIeHNs U3MEPEHHU. MOIENpOBaHNE CXEM.
TexHOoJIOrusl MOATOTOBKU CXEM

ba3oBbIit HA0OP MACCUBHBIX AIEMEHTOB MOJIENICH.

[TonHbIE MOIENIN TACCUBHBIX KOMIIOHEHTOB.

Mopens pe3ucropa.

Mogenb 3JIeKTPUYECKOr0 KOHAEHCATOPa.

Mogaenp peaibHOM UHIYKTUBHOCTH.

HeszaBucuMbie UCTOYHUKH.

3aBUCHUMBIC YIIPABIIIEMbIC HCTOUHUKHU MTOCTOSTHHOTO TOKA.
HcroyHnka nepeMeHHOro TOKa.

Teopema 00 SKBHBaJICHTHOM T'€HEpATOPE.

Mopenu tpanchopmaropa.

Mopenu uaeanbHOTO TpaHchopMaTopa U B3aUMHOW WHTYKTUBHOCTH.
Peanuzanus Spice-monenu Tpanchopmartopa, kotopas npuBeneHa B [II1.
Mogenu BEIIPSMUTENbHBIX, UMITYJIbCHBIX U YHUBEPCAIbHBIX TUOIOB.
CocpenoToueHHas AIEKTpUYEcKasi MOAENb AHO/IA.

MarnocurnanabHas MOJIENb TUOAA.

KycouHo-nuHeliHas Moienb quoaa.

Spice-moaens auona.

Onpenenenue napaMeTpoB MOJIEIU AUOA.

Onpenenenue napameTpoB Moaenu auoaa mist nocrpoenus B [T
Mogenb cTabuInuTpOHA.

MopaenupoBaHue MOTYPOBOJHUKOBBIX CTAOMIUTPOHOB.
Omnpenenenre cTaTUYeCKUX napaMeTpoB Mojaenu Edbepca-Moia.
[mxexuuronnas Mmoaens Edepca - Momna bT.

Mogpens Jlorana.

Mopgpens I'ymmens - [lyna nist GUIONSIPHOTO TPaH3UCTOPA.
MarnocurnanabHas MOJIENb TPAH3UCTOPA.

SPICE - mojenp OUMOJIIPHOTO TPaH3UCTOPA.

Pacuer napamerpoB monenu BIIT miist ucnions3osanus B 1111
Onpenenenue napameTpoB Mojeneit mo BAX.

Onpenenenue napaMeTpoB MOJIETN METOJOM IIPSIMOTO U3MEPEHUSI.
Namepenue lg, M, My

Onpenenenre 00bEMHBIX CONPOTUBIICHUM.

N3mepenue 3aBUCUMOCTH By U 3 OT BEJIMYMH TOKOB Y€Pe3 p—h MEePEXObI.
Omnpenenenre 6apbepHBIX EMKOCTEH p—h mepexoia.

OrnpeneneHue MOCTOSSHHBIX BPEMEHU T\ U T -

Onpenenenue napameTpoB MOJEIH C TOMOUIBIO TPOrpaMM ONTHUMHU3ALUH.
Kiaccuduxanus mojieBeIX TPaH3UCTOPOB.

Mojenu noJieBOro TpaH3uCTopa.

Mojenu ¢ ynpapiasiOUdM p-1 IEPEXOI0M.

Oco0eHHOCTH onpeeieHs TapaMETPOB MOJIEIIH.

MaJtoMO1IHBIE TOJIEBBIE TPAH3UCTOPHI C YIPABIISIIOIINM [IEPEXOI0M.
Manocurnansuas mogens [1T.

Spice - MoJieih MOJIEBOTO TPAH3UCTOPA



56.
S7.
58.
99.
60.
61.

62.
63.
64.
65.
66.
67.
68.
69.
70.
71,
72,
73.
74,
75.
76.
77,
78.

79.
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Knaccudukanus makpomozeneit 1 001acTh UX UCMOJIb30BaHUS.
MakpomoJieni onepaquoOHHOTO YCUIUTES.

PaBnbie OY u 001acTh UX IPUMEHEHUS.

JIuHeliHas AMHAMHAYECKas N-TIOJIFOCHAs Makpomozens OVY.
HenuueitHas MamocurHanpHas TMHaAMu4eckass Makpomogens OVY.
Onpenenenue mapameTpoB MakpoMozenu OY COOTBETCTBEHHO TEXHHYECKUM
YCIIOBUSIM.

[TapamMeTpsl M XapaKTEPUCTUKHU ONEPALMOHHBIX YCHIIUTENEH.
[lepexonnas ¢pyHKIHUS.

NmnynbcHas QyHKIUS.

MareMaTtnyeckoe MOIEIMPOBAHUE TUITMYHBIX cXeM BKItoYeHUs OVY.
NHBepTUpYIOIUN yCUITUTEND.

HeunBeprupyronmuii yCuInTemb.

HuddepeHnnanbHblil yCUITUTENb.

YacToTHbie XapakTepucTuku OVY.

Oo6nactu npumenenust OY. [Ipumepsl MoAETUPOBAHUS.

JIvHEHbIE U HEJIMHEWHBIE CUCTEMBI.

becnpeppIBHBIE U JUCKPETHBIE MOJEIH.

Huckperuzauus. KBanroBanue.

MeToabl ONTUMHU3aLNN 3JIEKTPOHHBIX CXEM.

Knaccudukanus.

BecoBbie ko uiiuenTs. AJIEKBaTHOCTD.

TOYHOCTB 3JIEKTPOHHBIX CXEM.

OO01re NOHATUS MaTEMaTHYECKOr0 MOJEIMPOBAHUS TEXHOJIOTUYECKUX MPOIIeC-
COB M (pU3MUYECKHX MTPOLIECCOB.

TpeOGoBaHus, MpeaAbSBIsIEMbIE K MATEMATUYECKUM MOJIEIISIM.,

IIpumep 3K3aMeHAIIMOHHOTO OUJIeTA:

T'OVBIIO «IOHELIKU HALITMOHAJIBHBIM TEXHUYECKUI YHUBEPCUTET»
[TporpaMmMa noJAroToBKU: OakanaBpuaT
CrermansHocth: 12.03.01 «IIpubopoctpoenne»
Crneunanuzanus: MabopManmoHHO-U3MepUTEIbHAs TEXHUKA U TEXHOJIOTUU
Cemectp: 6
VYyeOHas qucumiinHa: MalmHHBIA aHaIu3 3JIEKTPOHHBIX YCTPOHUCTB

BUJIET Ne 5

MarnocurHanabHasi MOAENb TPAH3UCTOPA.

HporpaMMa MOZICIIMPOBAHUA 3JICKTPOHHBIX YCTpOﬁCTB Ha YPOBHC NPHUHIOHUIIHNAJIBHBIX CXCM
MultiSim (National Instruments).

HpaKTI/I‘-IeCKOG 3adaHuC (C HUCIIOJIBb30BaHHUECM KOMHBIOTCpHOfI TCXHHKU, BLIILaéT npenoaaBa-
TEJb).

YTBepkJIeHO Ha 3aceAaHnU Kaeapsl « DIEKTPOHHASI TEXHUKA,

npotokoa Ne ot

.20 1.

3aB. kadempoii Kysuenos /I.H. DK3aMeHaTop Bbopucos A.A.
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KPUTEPUU
OlleHUBAHUSA IK3aMEeHALIMOHHOM padoThI
10 TUCIUTIINHE « MalllMHHBIA aHAJIU3 JIEKTPOHHBIX YCTPOMCTBY»
u1st oOygaromuxcs no crneruaibHocty 12.03.01 «IlpubopocTpoeHue» creruani3aniu
«HdopManiMOHHO-U3MEpUTETbHAS TEXHUKA U TEXHOJIOTUM

DK3aMeH IPOBOAUTCS MUCbMEHHO MO OmieraM. buser coiepxur 2 TeopeTHUeCcKUX
BOMpOCa U MpakTudeckoe 3aganue. [Ipu HeoOXOAMMOCTH OTBEUAIOIIUHN TOIKEH COMpPO-
BOJUTH 33JJaHUE TOSICHSIOLIEH CXeMOU (PUCYHKOM).

Borpockl 0XBaThIBAIOT TEOPETUUYECKYIO YACTh Kypca, a TaKke TPeOyrT AEMOHCT-
paryy MpaKkTUIECKIX HABBIKOB, MOJYYEHHBIX CTYJIEHTOM B XOJI€ JaOOpaTOPHBIX padoT.

[IpaBUIBHBIN OTBET Ha BOIPOC OLIEHUBAETCS B MATHAALATH OAJIJIOB, BHIOJIHEHUE
MPAKTUYECKOT0 3aJaHusl OLIEHUBAETCS B IIECTHAAUATh 0ayuioB. Eciu OTBET HE MOJIHBIN,
TO OH OLICHMBAETCA B MATH OamoB. [Ipu oTCyTCTBUM MpPaBUIBLHOIO OTBETA HA MOCTaB-
JIEHHBIN BOIPOC 00yUaroLIUICs oydaeT HOJb 6amoB. [loaydeHHble Oaliibl 3a OTBETHI
Ha BONPOCH! OMJIETa CyMMHUPYIOTCS U ¢ YYETOM PE3yJIbTaTOB TEKYIEro KOHTPOJIsS pabo-
ThI CTYJI€HTa BBIBOJUTCS UTOTrOBas oreHka no 100-0amipHoil mkase.

[Tonmyuennas onenka no 100-0amibHOM HIKane ONpeaenseT OLEHKY M0 rocynap-
CTBEHHOM 1miKane u mkane ESTS.

4.3 Kputepum oueHMBaHUA

OrneHnBaHNE YPOBHSI OCBOEHHS CTYJEHTOM Y4eOHOTO MaTepuana TUCIUTUIMHEI
«MamHHBIN aHaIu3 AIEKTPOHHBIX YCTPOUCTB» MPOU3BOAUTCSA B XOJ€ TEKYIIETO KOH-
TPOJIS C MPOMEKYTOYHOHM aTTeCTAIlMEH M CEMECTPOBOTO dK3aMEHa.

Texkyumuii KOHTPOJIb 3HaHUW CTYJEHTa OYHOM (POPMBI OOYyUEHHS OCYIIECTBIISIET-
Csl IO pe3yJbTaTaM JIa0OpaTOpPHBIX paboT, CTyJAEHTa 3a04HON (POPMBI OOyUEHUS — TI0
pe3yJbTaTaM BBIMOJHEHUS! KOHTPOJIBHON paboTHI.

BrimonHeHne 1abopatopHbIX paboT ¢ 3alUTON OTYETA, BBHIMOJTHEHHE KOHTPOIb-
HOU paboThI, MPETyCMOTPEHHBIX pabodell MpOorpaMMON TUCHIUILIAHEI, SBISETCS HEO0O-
XOJIMMBIM yCIIOBUEM JIOMYCKa CTYJEHTA K DK3aMeHY.

Pacnipenenenne OGayioB TEKYIIEro KOHTPOJIS pabOTHI CTyACHTa Ha MPOTSKECHUU
ceMecTpa MpuBeIeHO B Tabduie 1.

Ta6nuna 1 — Pacnpenenenne 6aJij10B TEKYIIET0 KOHTPOJIS

dopma KOHTPOJIS Bo3MokHOE KOTMYeCTBO [Tpumeuanue
0aioB
Jlnist cTyieHTOB 04HOU (hOopMBI O0YUEHHUs
Otuér no naboparop- S5-7 3a/iaHue BBIOJIHEHO MPaBUIbHO, PEILICHUS
HOM paboTe 000CHOBaHBI, MPUBEICH aHAIN3 MTOJYYEHHOTO
pe3ynbpTara
1-4 3agaHue BBINOJIHEHO B 1I€JI0M IPAaBUIIBHO,

pereHus: He BCeria 000CHOBAaHbBI, BOSHUKITH
TPYJHOCTH B OOBSICHEHUH TOTYICHHBIX pe-
3yJIbTAaTOB

MakcuManbHO BO3- 54
MOKHOE
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dopma KOHTPOJIS Bo3MoxHOE KOJIMUeCcTBO [Tpumeuanue
0aJ10B
Jl1g ctyneHToB 3a04HON (hOpMBI 00yUeHUS
BrinosiHenue KoH- 31-54 [Ipu BBINOJHEHUY 3a1aHUS IPUHATHI IIPaA-
TPOJBHOU PabOTHI BUJIbHBIE TPOEKTHBIEC PEIICHUS, U3TI0KEHUE

MaTepHaia apryMeHTUPOBAaHHOE, MTOCTIeI0Ba-
TeapHOE, paboTa ohopmiieHa O0e3 3aMeuaHuit
0-30 3agaHue BBINOJIHEHO B IIEJIOM IPAaBUIIBHO, HO
MIPOCKTHBIE PEIICHUS HE BCera 000CHOBAHHI,
UMEIOTCS 3aMeYaHusl 10 0()OPMIICHUIO.

MakcumManbHO BO3- 54
MOYKHOE

IIpome:kyToUYHAsi aTTeCTALMS BBICTABIIETCA MO pE3yJibTaTaM TEKYIIEro KOH-
TPOJIs OCBOEHUS AUCLIMILIAHBI 32 IEPBYIO NMOJIOBUHY CEMECTpA.

dopMa MpOBEACHHUS CeMECTPOBOr0 3K3aMeHa — MUCHbMEHHAs. DJK3aMEHalUOH-
HBIM OWJIET BKITFOUACT B Ce0S 2 TEOPETHUSCKHUX BOMPOCA U MPaKTHIECKoe 3amanue. [Ipu
OLICHMBAaHUMU CTYyJIEHTa Ha SK3aMEHE MpPEeNnoJaBaTellb PYKOBOACTBYETCS KPUTEPUSIMH,
NPUBEACHHBIMU B TaOIUIE 2.

MakcumanbHOE KOJIMYECTBO OAJIJIOB 33 OTBET HA BOMPOC 3K3aMEHALIMOHHOIO Ou-
JIeTa 3aCUUTBIBAETCS CTYACHTY B ClIy4ae, €CJIU OTBET IOATBEP/KIAACT BIAJICHUE CTYJICH-
TOM 3HAHUSMHU B TIOJTHOM 0OBbeME y4eOHOM MpOorpaMMbl, MaTepUall U3JI0KEH B JIOTHYE-
CKOM 1OCJIEeI0BAaTENbHOCTU C BBIIEJICHUEM IJIABHOTO, COACPKUT TOUHbBIE (POPMYIUPOB-
KH, COIPOBOXKIAETCS MIUTIOCTPUPYIOLIMMH CXEMaMU U pUCYHKaMH (TIpU HEOOXOIHUMO-
CTH).

B citydae, eciii OTBET Ha BOIIPOC HE B IIOJIHOM MEpE OTBEYAET NPUBEIECHHBIM Tpe-
OOBaHMSIM, CTYAEHTY 3aCUMTHIBAETCS MEHbIIEe KOoauuecTBo OayioB. Ilpu oTcyTcTBHM
MPaBUIILHOTO OTBETA HA MOCTABJIEHHBIN BOMPOC CTYAECHT nojy4yaet 0 6amios.

Tabnuma 2 — PacipeenieHne 6aJ10B 110 CEMECTPOBOMY DK3aMEHY

dopma KOHTPOIA MaxkcumansHO
BO3MOYXHOE KOJIMYECTBO OAJIJIOB
OTBeT Ha BOMPOCHI IK3aMEHa- Bonpoc 1 15
LIMOHHOTO OujeTa BOIPOC 2 15
MPAKTUYECKOE 3a/IaHNe 16
NUTOI'O: 46

HToroBasi oueHka onpesesieTcsl myTeM CYMMHPOBAaHUS KOJUYECTBA 0aIOB IO
pe3ysbTaTaM TEKYIIETO KOHTPOJIS U KOJUYECTBA OAJUIOB IO pe3yJIbTaTaM CEMECTPOBOTO
sk3aMeHa. MaKkcuMaJIbHO BO3MOKHOE KouuecTBo 0ayioB — 100.

[Tomy4yennas ornenka mo 100-6anapHOM 1MIKane ONMpeAeNseT OIEHKY M0 Tocyaap-
ctBeHHoM 1mikaiie u mkaine ECTS:

Cymma 6amioB OreHka Or1enka
no 100-6anpHOM 1mIKae no mkane ECTS 10 TOCYIAPCTBEHHOM IIKAJIe
90-100 A OTnnyHO
80-89 B Xopoio
75-79 C
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Cymma GamioB OreHka Orenka
no 100-0anpHOM HIKane no mkane ECTS 10 TOCYAAPCTBEHHOM LIKase
70-74 D y
60-69 E JIOBJIETBOPUTEIIEHO
35-59 FX He
0-34 =) YJOBJIETBOPHUTEIHHO

* — ¢ 00s13aTEIbHBIM IMOBTOPHBIM M3YUCHUEM AVCHUILIIUHBI.

4.4 Ilpumep TeKyIIEro onpoca Ha JeKIHUsX U JadopaTOPHBIX padoTax

Ha mpumepe temsl «IIporpamMmbl MOIETUPOBAHUS 3JIEKTPOHHBIX YCTPONCTB Ha
YPOBHE MPUHIIUITAATIBHBIX CXEM:

1. Kakoe ocHOBHOE mpeqHa3HAaYeHHE U BO3MOXKHOCTH MPOTrpaMMHOI0 obecreue-
Hust MultiSim (National Instruments)?

2. Oxapakrepu3syiiTe monb3oBarensckuid uaTepderic [10 MultiSim (National In-
struments).

3. Kakoif Habop uHCTpymMeHTalbHbIX cpeacTB uMeeT [0 MultiSim (National
Instruments)?

4. Oxapaktepu3yiite 6a3oBbIii pyrkuonan MultiSim (National Instruments).

5. Kakue ocHoBHble ¢yHKIMU U Oubnumoreku mnakera MultiSim (National
Instruments)?

6. OxapakTepu3syite mosb3oBatenbckuii uaTepdeiic 110 Micro-CAP (Spectrum
Software).

7. Kakoe OCHOBHOE NIpeJHa3HAYeHHE M BO3MOXKHOCTH IMPOrpaMMHOro obecre-
yenust Micro-CAP (Spectrum Software)?

8. Kaxkoii Habop HWHCTpyMEHTaJbHBIX cpeAcTB umeer Micro-CAP (Spectrum
Software)?

9. Oxapakrepu3yiite 6a30BbIi GyHkimonan Micro-CAP (Spectrum Software).

10. Kakue ocHoBHbIe (pyHKIMU U OuOmmorekn makera Micro-CAP (Spectrum
Software)?

OTBeTHI Ha BOMPOCHI BXOJHOTO KOHTPOJISI YUWUTHIBAIOTCS MpemojaBaTelieM B pe-
3yJbTaTax TeKyIIero KOHTPOJIs pabOTHI CTYACHTA.

4.5 KypcoBoe npoekTupoBaHue
IIpu oueHuBaHUM PE3YyIBTATOB KYPCOBOIO MPOECKTUPOBAHUS PYKOBOACTBYKOTCS

cdiIeayromum pacinpeaciiCHUCM MAaKCHMaJIbHO BO3MOKHOI'O KOJMYCCTBA 0aJIJIoB IO OC-
HOBHBIM pa3cijiaM IIPOCKTAa:

Ne HanmenoBanue pasnena MakcumanbHO BO3MOXKHOE
n/m KOJIMYECTBO OAJJIOB
1 Pa3paboTka TeXHUYECKOTO 3aIaHUs 10
2 | MogenupoBaHH€e U IPOSKTUPOBAHHUE YCTPOICTBA: 70
— pa3paboTKa CXeMbl JIEKTPOHHOT'O YCTPOHUCTBA (mo 10 6ayutoB 1y1s KaXKIO0TO
— mapameTpuyecKas ONTUMH3ALNS yCTPOUCTBA BOIIPOCA pasziena)
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— ocTaBjeHHe crienu(pUKaIUU FIEKTPOIIEMEHTOB

—  MPOEKTUPOBAHHUE MIEUYATHOM IJIATHI

— 00O0CHOBaHUE U BHIOOP UCTOUYHUKA MUTAHUS

— MPOEKTUPOBAHUE CHCTEMbI OXJIAXKACHUS SJIEMEHTOB
— MPOEKTUPOBAHUE KOHCTPYKIIMH U KOPIyca U3JeIus

3 | [IpoBepouHbIe MOACIH U PACUYETHI 10
4 | OdbopmieHre TEXHUYECKON TOKYMEHTAITUN 10
HUTOI'O 100

OueHunBaHKe paszena IpOU3BOJAUTCA UCXOS U3 CIETYIOUIETO:

- MPaBUJIbHOE U OOOCHOBAHHOE (APIYMEHTHUPOBAHHOE) MPOEKTHOE PEUICHUE C UCIIOJIb-
30BaHMEM MAIlIMHHOTO aHajlIu3a, COBpeMEHHOro obopynoBanus u [10, rpamotHOE mpu-
MEHEHHE METO/UKH aHaJIN3a — MAaKCUMaJIbHO BO3MOXHOE KOJIMYECTBO OaJIJIOB;

- IPaBWJIbHOE MPOEKTHOE PELIEHUE C 3aMEYaHUSIMU 110 OOOCHOBAHUIO (M3JI0XKEHUE Ma-
Tepuajia HE BCEr/a JOIMYHOE), UMEIOTCS 3aMedanus 1o BbiOopy I10, npuBeneHHOMY
aHaJIM3y W KCIOJIb30BAHUIO €T0 Pe3yabTaToB — OT 1/3 110 2/3 0T MaKkcMMaiIbHO BO3MOXK-
HOT'0 KOJIMYeCTBA OAIIOB;

- HEBEPHOE NPOEKTHOE PELICHUE, HEYMEHUE BBINOJIHUTh aHAIM3 JJISl MPUHATUS pelie-
HUS, TIOJIyYEHHS] HEOOXOJUMBIX PE3YJIbTATOB — HOJIb OAJIOB.

B pesynpTaTe cymmupoBaHUsi HaOpaHHBIX MO pasjesiaM O0ajuioB PyKOBOJMTEIb
KypPCOBOT'O ITPOEKTUPOBAHUSI ONPEIEISET MPEABAPUTEIbHYIO UTOTOBYIO OLEHKY, KOTO-
past MOKET OBITh CHUYKEHA IO Pe3yJIbTaTaM 3allUThl 00yYaIoIUMCs KypCOBOTO IMPOEKTA
nepea KOMHCCHEN U3 ynciia mpenoaBareneii kadeapsl.

5 PEKOMEHIAYEMAS JIMTEPATYPA
I OcHoBHas iuTEpaTypa

1. Konorpusos, B. A. OCHOBbI aBTOMaTU3MPOBAHHOIO MPOEKTUPOBAHUS PAANO-
AIEKTPOHHBIX YCTpocTB. YacTs 1: yueOHoe mocodue / B. A. KomorpuBoB. — ToMmck:
ToMCKHI TOCYJapCTBEHHBIM YHUBEPCUTET CUCTEM YIIPABJIEHUS U PAAUOIIIEKTPOHUKH,
2012. — 120 c. http://www.iprbookshop.ru/13955.html — Pexum moctyna: as aBTo-
PpHU3UP. NIOIB30BATEIIEH

2. Konorpusos, B. A. OCHOBBI aBTOMATU3UPOBAHHOTO IIPOEKTUPOBAHUS PAINO-
ANIEKTPOHHBIX YCTpoMCTB. YacTh 2: yueOHoe nocodue / B. A. KomorpuBoB. — Tomck:
Tomckuit TOCYJapCTBEHHBIM YHUBEPCUTET CUCTEM YIIPABIICHUS U PAJHOIIEKTPOHUKH,
2012. — 132 c. http://www.iprbookshop.ru/13956.html — Pexxum moctymna: ajs aBTo-
PpHU3UP. NIOJIB30BATEIIEH

II JonoiHuTeAbHAS JMTEpaTypa

3. Tpyxun, M. II. OCHOBBI KOMIIBIOTEPHOTO MPOEKTUPOBAHUSA U MOAEITUPOBAHUS
PaaMO3TIEKTPOHHBIX CPeNCTB: JabopaTopHbli npaktukyM / M. I1. Tpyxun. — Ekare-
puHOYpr: Ypanbckuii peaepanbusiii yausepcutet, 9bC ACB, 2015. — 136 ¢. — ISBN
978-5-7996-1556-7. — TekcT: 2JIeKTPOHHBIN // DNEKTPOHHO-OMOIMOTEUHAs] CUCTEMA
IPR BOOKS: [caiit]. — URL.: http://www.iprbookshop.ru/66563.html — Pexxum moc-
Tyma: JJisl aBTOPU3UP. MOJIb30BaTEEH



http://www.iprbookshop.ru/13955.html
http://www.iprbookshop.ru/13956.html
http://www.iprbookshop.ru/66563.html
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4. I'myxos, A. B. IIpoexkTrupoBaHue 3JIEKTPOHHBIX YCTPOHUCTB B CXEMOTEXHUY E-
ckoM penaktope PSpice Schematics: yuebnoe nmocodue / A. B. I'myxos, B. B. 1lly6uH,
JI. T'. Porynuna. — HoBocubupck: Cubupckuii rocyJapcTBEHHBIN YHUBEPCUTET TeJie-
KOMMYHUKanui 1 uadpopmaruku, 2016. — 77 ¢. — ISBN 2227-8397. — TekcT: a1ek-
TpPOHHBIHN // DnekTpoHHO-0ubnoTeunas cucreMa [IPR BOOKS: [caiit]. — URL:
http://www.iprbookshop.ru/69534.html — Pexxum mpocTyma: 1t aBTOPHU3HP. T0Ib30Ba-
Tenen

6 YYEBHO-METOJANYECKOE OBECIIEYEHHUE JUCIUIIJINHBI

Y4eOHo-MeTOAUYECKHE U31aHMs, paspadoTanHbie B JlonHTY:

5. Meroanueckue ykazaHus K BBITIOJHEHUIO TAOOPATOPHBIX paboT MO AUCIUILINHE
«MalvHHBIA aHaIU3 JJIEKTPOHHBIX YCTPOMCTB» [DNEKTpoHHBIA pecypc]: (ans 00y-
YaloIMXcs 1Mo crennaibHocTH cnenuanbHocty 12.03.01 «IIpubopoctpoenue» crerua-
muzaruu «HpopMaIimoHHO-U3MEpUTEIIbHAS TEXHUKA U TEXHOJIOTUU» OYHOU M 3a0YHOM
dopmbl 00yuenus) / TOYBIIO "JOHHTY", Kadenpa «OnektpoHHas texHuka» - Jlo-
Heuk: 'OYBIIO "JJOHHTY", 2021. - 1 ¢aiin. - Cuctrem. TpeboBanus: Acrobat Reader.
(doctym yepe3 TUYHBIN KaOMHET CTYEHTA)

6. Meroanueckne yKa3zaHHS K KypCOBOMY IPOCKTUPOBAHUIO 10 JHCIMIUINHE
«MamuHHBIN aHaMu3 3JIEKTPOHHBIX YCTPOUCTBY» [DIEKTPOHHBIN pecypc]: (mas 00y-
YaIOMMXCA Mo crenuanbHocTu crneruaibHoctd 12.03.01 «IIpubopocTpoeHuey crenua-
mu3anun « THpopManmoHHO-U3MEepUTENIbHAS TEXHUKA U TEXHOJIOTUU» OYHON U 3a04HOMU
dopmbl 06yuenus) / TOYBIIO "JOHHTY", Kabenpa «2OnektponHas texHuka» - Jlo-
Henk: TOYBIIO "JOHHTYVY", 2021 - 1 ¢aiin. - Cuctem. TpedoBanms: Acrobat Reader.
(HdocTym uepe3 nuUHbIN KaOWHET CTY/ICHTA)

7. Metoauueckue ykazaHUsi K CaMOCTOSITeNIbHOM pabore mo aucruiuimHe «Ma-
IIMHHBINA aHAJIU3 AJIEKTPOHHBIX YCTPOUCTBY» [DIEKTPOHHBIN pecypc]: (s 00yJyaronmx-
cs mo cnenuanbHocT crienuanbHocTH 12.03.01 «IIpubopocTpoeHuey crenrain3ainuu
«MHbopMallMOHHO-U3MEpUTEIbHAsT TEXHUKA U TEXHOJIOTHU» 3a04YHOM (PopMbl 00yUe-
Hus) / TOYBIIO "JOHHTVY", Kadenpa «Onektponnas texuuka» - Jonenk: 'OYBIIO
"IOHHTYVY", 2021. - 1 ¢aiin. - Cucrem. TpedoBanus: Acrobat Reader. ([Joctyn uepe3
JUYHBIN KaOUHET CTYJICHTA)

DJIeKTPOHHO-UH(OPMALMOHHBbIE PECYPCHI
OBbC IOHHTY - http://donntu.ru/library.
OBC IPR SMART - http://www.iprbookshop.ru.

7 MATEPHUAJ/IBHO-TEXHUYECKOE OBECIHEYEHUE AUCHUIIJINHBI

7.1 JlekKnHOHHBIE 3AHATHSA:

Jleximmonnas aynutopus Ne 8.807, yueOHbIN KopIyc 8, I TPOBEJACHUS 3aHATUI
JIEKIIMOHHOTO THUIIA, TPYNIOBBIX U UHJIUBUIYAIbHBIX KOHCYJbTAIMHI, TEKYIIETO KOHTPO-
7S ¥ IPOMEXKYTOYHOM arrectanuu. Crienuanu3upoBaHHas MeOellb: JI0CKa ayAUTOpHas,
napThl, JEMOHCTPALIMOHHBIE CTeH Ibl. MyJIbTUMEIUIHHOE 000PYJOBaHUE: CTAIMOHAPHBIN


http://www.iprbookshop.ru/69534.html
http://donntu.ru/library
http://www.iprbookshop.ru/
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KoMmmbioTep Ha 0aze Penttium4-2.8 — 1 mr., MynbTuMenuitHblii mpoektop Epson, skpaH.
Konaummonep «Hualing» — 2 mrt. CucremHoe obecriedeHne: omepaioHHas CUCTeMa
Windows XP Professional x86/64 (akamemuueckas nuineHsus DreamSparkPremium);
OpenOffice 2.0.3 (oOmectBennas nuueHzuss MPL 2.0); Google Slides (6ecrutatnas
Bepcusi); Mozilla Firefox (oOmectBennas nunensus MPL 2.0).

7.2 JlaGopaTopHbIe 3aHATHSL:

Komnbrorepubiii kitacc Ne§.812, yueOHbli Kopiiyc 8, s NPOBEACHUS 3aHATUN
JEKIUOHHOTO M JIa0OpaTOPHOTO THUIIA, BHIMOJHEHUE KYPCOBBIX palbOT (C BO3MOXKHO-
CTBIO TIOAKITIOUEHUS K ceTu «VHTepHeT»), TPYIIOBBIX U WHANBUIYAIBHBIX KOHCYJIb-
TalWi, TEKYIEero KOHTPOJS U TMPOMEKYTOUHOW arrectamuu. Crenuain3upoBaHHAS
MeOenb: JOoCKa ayAuTOpHAas, CTONbBI, CTYNbs, JEMOHCTpAllMOHHBIe cTeHabl. O6opymo-
BaHME: KoMbloTepbl Pentium4-2.6 — 9 mr.; Celeron-2,6, mpuatep Canon — lmr. Cuc-
TeMHOe obecrneueHnne: omepanuoHHas cuctemMa Windows XP Professional x86/64
(akamemuueckas aureH3ust DreamSparkPremium); OpenOffice 2.0.3 (oGuiecTBeHHas
munen3ust MPL 2.0); Google Slides (OecrmatHast Bepcus); Mozilla Firefox (obmect-
BenHas auieH3us MPL 2.0); GNU Octave-6.1.0 (o6miecTBeHHas! JIUIICH3US ).

7.3 KypcoBoe npoekTupoBaHue:

Kommnbrotrepubiit kitacc No§.812, yueOHbIi Kopriyc 8, JJis IPOBEACHUS 3aHSATUN
JIEKIIMOHHOTO M J1a0OpaTOPHOrO THIA, BBIIOJHEHUE KYpPCOBBIX paldOT (C BO3MOXHO-
CTBIO TIOAKIIOUEHUS K ceTu «MHTepHeT»), TPYIOBBIX U WHANBUIYTBHBIX KOHCYJIb-
TalMi, TEKYIIETO KOHTPOJA U MPOMEXKYTOYHOM arrectauuu. Crenuaau3upoBaHHAs
MeOenb: J0CKa ayJUTOpHAas, CTOJIbI, CTYJbs, IEMOHCTPAlMOHHbBIE cTeHAbl. O0opya0-
BaHHE: KoMIbioTepsl Pentium4-2.6 — 9 wr.; Celeron-2,6, npuatep Canon — lr. Cuc-
TeMHOe oOecnedyeHue: omnepanuoHHas cucrema Windows XP Professional x86/64
(akamemuueckas aureHsust DreamSparkPremium); OpenOffice 2.0.3 (oGmiecTBeHHas
munen3ust MPL 2.0); Google Slides (6ecrmatnast Bepcus); Mozilla Firefox (o6miect-
BeHHas JmreH3uss MPL 2.0); GNU Octave-6.1.0 (oOmiecTBeHHAs JTUIISH3MSA ).

7.4 CamocTosiTeJIbHAs padoTa:

[Tomemienust s caMOCTOSITENIbHOM PabOThl C BO3MOXHOCTBIO MOJKIIIOUEHUS K
cetu «UMHTepHeT» W obecreyeHHMEM JAOCTyNa B AJIEKTPOHHYIO HH(POPMAIMOHHO-
o0pa3oBaTeNbHYI0 CpeAy OpraHHu3allMu: YWTajbHBIE 3ajbl, yueOHble Kopmyca 2, 3, 8
(aynutopus Ne8.602) (koMIbIOTEpHAsI TEXHUKA C BO3MOXXHOCTBIO TTOJKIIOUECHUSI K CETH
«WHTepHer» w obecredeHWeM JOCTyna B JJICKTPOHHYIO  HH(POPMAIMOHHO-
obpazoBatenbHyto cpeny (QUOC JNOHHTY) u s1ekTpoHHO-OUOINOTEYHYIO CUCTEMY
(OBC IPRbooks), a Takke BO3MOKHOCTBIO WHIUBUAYAJIBHOTO HEOTPAaHUYEHHOTO JOC-
tyna o0ydaromuxcs B O9bC u DUOC nocpeactsom Wi-Fi ¢ mepcoHabHBIX MOOMIIBHBIX
ycrpoiictB. CucteMHoe obecrieueHue: onepannoHHas cucrema Microsoft Windows 7
(axkagemuyeckas munieHsus, OpenOffice 2.0.3 (oOmectBennas nuniensuss MPL 2.0),
Mozilla Firefox (oOmectBennas numensus MPL 2.0), Moodle (Modular Object-
Oriented Dynamic Learning Environment) (o0mectsennas aumen3ust GNU).



