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1 Hean u 3a1a4u M3y4eHu s JUCHUILTHAHBI
Lenvio Ooucyunaunwvl sBrgercs GOpPMHUPOBAHHME HABBIKOB MOJCIHMPOBAHUS U

aHaJIM3a YCTPOMCTB AJIEKTPOHHOM TEXHHUKHU C MCIIOJIB30BAHUEM MAaTEMaTHYECKOIO
arrapara, aKkeToB MPOrpaMM aBTOMAaTU3AIMU MAaTEMAaTUYECKUX PAacu€TOB, MPOEK-
TUPOBAHUS U aHAJIM3a DJEKTPOHHBIX CXEM, MPUEMOB MPOrPaMMHUPOBAHUS Ha CO-
BPEMEHHOU BBRICOKOTEXHOJIOTHYHON 00BEKTHO-OPUEHTUPOBAHHOM 0ase.

3aoauu uzyyenus OuCyunIUHG: U3y4EHUE CPEJICTB MATEMATHUYECKOr0 MO/Ie-
JMPOBAHMS 3aKOHOB MPE0OPA30BAHUS PIEKTPUUECKON SHEPIUH, PA3IUUYHbIX BUIOB
MOAYJISIUHU; (OPMUPOBAHUE HABBIKOB CHHTE3a MAaTEMAaTUYECKUX MOJEIIEH, MIIaHu-
pOBaHMS U NMPOBEACHUSA YUCIEHHBIX HSKCIEPUMEHTOB M aHAJIN3a MOJYYEHHBIX pe-
3yJBTaTOB; MPUOOPETEHNUE OTBITA MHTEPIPETAIIUN PE3yJIbTaTOB MOJICTUPOBAHUS U
COOTHECEHHUE UX C JAHHBIMH TEOPETHYECKUX U HKCIIEPUMEHTAJIbHBIX HCCIEI0Ba-
HUM CWJIOBBIX IpeoOpa3oBaresieil AIEKTPUUYECKOW SHEPIUH; MOITYYEHUE OIbITA CO-
3/JaHMs HOBBIX CHJIOBBIX MpeoOpa3zoBarenel, CUCTEM UX YIPaBJICHUS, C MOBBIILIECH-
HBIMU TTOKa3aTeIsIMU SHEProdhPEeKTUBHOCTH.

Jlucyunauna nanpaenena Ha gpopmuposarue:

obmenpodeccuonanbHbix komnereHunit (OITK-2, OITK-3) BeimycKHUKA.
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2 Mecto nucuuiuiaHbl B cTpykrype OIIOII BO

JIoTUKO-CTPYKTYPHBIN aHAIN3 AUCITUILUIMHBI — TUCIUIUIMHA BXOJIUT B 00s13a-
tenbHy0 4acTh BJIOKA 1 ocHoBHOM mpodeccuoHaabHON 00pa3oBaTeIbHOM MPO-
rpaMMbl OATOTOBKM MaructpoB 1o HampaniieHuto 11.04.03 KoncrpyupoBanue u
TEXHOJIOTUS DJIEKTPOHHBIX CpeACTB (Maructepckas nporpamma «HMudopmaimon-
HBIE TEXHOJIOTMH MPOEKTUPOBAHUS AIEKTPOHHBIX YCTPOUCTBY).

JucruminHa peanusyeTcs: KaQeapoit 2IeKTPOHUKH U paarno(pU3UKH.

OcHoBbiBaeTcsi Ha 0Oaze nucuuiiuH: «Beicmias Marematukay, «MeTosl
aHaJIu3a U pacyeTa AJIEKTPOHHBIX CXEM», K AHAIUTHYECKOE U UMUTALMOHHOE MO-
JIEJTUPOBAHUE AJIEKTPOHHBIX YCTPOMCTB», M3YUYEHHBIX B paMKaX MPEAbLIYILIErO
ypOoBHSI 00pa3oBaHuUs, a Takke Ha 0aze nucuuIuinH: «COBpEeMEHHasi 3JIEMEHTHas
0a3a MPOMBIIIJIEHHON 3JIEKTPOHUKNY», «KOMIbIOTEpHBIE TEXHOJIOTUH B HAYyUHBIX
UCCJIEIOBAHUSIX).

B cBoro ouepenp, qucuuiimHa «MaremMatndeckoe MOIETMPOBaHUE YCTPOICTB
U CHCTEM)» SIBIISIETCS OCHOBOW MJIA M3ydeHus cienyrommx aucuumuine: «CAIIP B
AIIEKTPOHUKE», «OCHOBBI KOHCTPYKTOPCKO-TEXHOJIOTUYECKOTO TMPOCKTHUPOBAHUS U
HAJIEKHOCTU DJIEKTPOHHBIX YCTPOUCTBY», «ONTUMANbHBIE U aJalTHUBHBIE CHCTEMBI
ynpasieHus», «[IpoektHas nestenbHOCThY, «IIpoekTupoBaHue yCTPONUCTB CHIIOBOM
AIEKTPOHUKWY, «IIpoekTnpoBaHUE MUKPOIIPOLIECCOPHBIX CUCTEM», TPU MPOXOHKIC-
HUM TIPOU3BOJICTBEHHBIX MPAKTUK (HAYYHO-HCCIENIOBATENIbCcKas paboTa, Tpein-
IJIOMHAs [IPaKTUKa), AJI MMOATOTOBKY K IIPOLEaype 3aluThl 1 3amuThl BKP.

MaremaTH4ecKkre U €CTECTBEHHOHAYYHbIE JUCUUILIMHBI, a TAKXKE JUCUUILIN-
Hbl TmpodeccuonanbHoro 1ukiaa OIIOIl moaroroBku OakamaBpa (HOpMUPYIOT
«BXOJIHBIE» 3HAHUS, YMEHUS HEOOXOIUMbIE JIJIs1 U3yUeHUs TUCIUIUINHBI «Matema-
TUYECKOE MOJICIMPOBAHUE YCTPONCTB U CUCTEM:

- 3HaHHE 0a30BBIX METOJI0B MH(GOPMAIMOHHBIX TEXHOJOTHM, OCHOBHBIX MPH-
€MOB paboThl C KOMIBIOTEPOM, OCHOBHBIX TpeOOBaHMN MH(GOPMAIMOHHON Oe3-
OMAaCHOCTH;

- 3HaHWe (UIUYECKUX TMPUHLHUIIOB PadOThl JIIEKTPOHHBIX NPUOOPOB U
YCTPOMCTB, MpaBWJIa MOCTPOEHUSI CXEM, OCHOBHbBIC MPHUHIIUIBI KOHCTPYUPOBAHUS
YCTAaHOBOK 3JIEKTPOHHKH, OCHOBHBIE IMPOTPaMMHBIE CPEACTBA ISl MPOBEIACHUS
pacyeToB U YUCIEHHOI'O MOJIETTMPOBAHUS X [TAPAMETPOB U XapaKTEPUCTHK;

- 3HaHHE METOJIOB AHAJIN3a U PACUYETa XapAKTEPUCTUK IIIEKTPUUECKUX LIECTICH;

- yMeHHue paboTaTh ¢ KOMIBIOTEPOM C MPUMEHEHHEM HEO0OXOAMMOTro MpPOo-
rpaMMHOTO 0OecTrieueH s B 00JaCTH MpodheCcCUOHATBHOM EATeTbHOCTH;

- YMEHHE aHAIM3UPOBATHh (PU3MUECKHE TPOIIECCHI, MPOTEKAIIINE B TPHOOpax,
CXEeMax, YCTPONCTBAX U YCTAaHOBKAaX AJEKTPOHUKH, CTPOUTDH MPOCTEHIINE MaTeMa-
TUYECKUE MOJENH U PACCUUTHIBATH HA UX OCHOBE OCHOBHBIE MapaMETPhbl U Xapak-
TEPUCTUKU TBEPAOTEIIbHBIX JIEKTPOHHBIX MPUOOPOB M YCTPOMCTB, TEXHOJIOTHYE-
CKHX MPOIECCOB, CXEM C JJAHHBIMHU MPUOOpPaAMU, TEXHOJIOTUYECKUX YCTAHOBOK

- BJIaJICHUE HABBIKAMU MOCTPOEHUS MPOCTEUIINX (U3NYECKUX U MaTeMaTHye-
CKHMX MOJIeJIeH 3JEKTPOHHBIX MPUOOPOB, CXEM, YCTPOUCTB U YCTAHOBOK 3JIEKTPO-
HUKH, HABBIKAMU HCIIOJIb30BAHMSI CTaHAAPTHBIX MPOTPaMMHBIX CPEICTB pacyera uX
apamMeTpoB U XapaKTEPUCTHK U UX KOMIIBIOTEPHOTO MOJICITUPOBAHMSL.
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N3ydenune B paMkax JUCHUILUIUHBI COBPEMEHHOTO MPOTPAaMMHOTO oOecreue-
HUS, METOJOB aHAJIM3a U MOJICTUPOBAHUS CUCTEM DJIEKTPOHUKHU MO3BOJISET Tpe-
OJI0JIETh NIPHUHIMIHAIBHOE TMPOTUBOPEUUE MEXKIYy CTPEMHUTEIIBHO pacTyllen
CJIOKHOCTBIO DJIEKTPOHHOM anmapatypbl 1 HEOOXOJUMOCTBIO €€ MPOSKTUPOBAHHUS
B CXKaThl€ CPOKH, OTPAaHUYECHHBIE BPEMEHEM MOPAJIbLHOTO CTApeHUs anmnapaTypsl, a
TaK)Ke€ OCBOOOXKIAET CHelHaIUCTa OT pa3pabOTKU U HACTPOWKHU HATYPHBIX MOJe-
JeH, 3aMeHsIA X MaTeMaTUYECKUMU MOJEISIMU 3JIEKTPOHHBIX YCTPONCTB.

OO6mast TpPyI0EMKOCTh OCBOSHUS TUCIUILIMHBI COCTABISET 4 3a4€THBIX €H-
Hullpl, 144 ak.4. [IporpaMMoii TUCHUIUTMHBEI MPEIYCMOTPEHBI JUIsl OYHOU (HOPMBI
0o0yueHust nekuuoHuble (18 ak.4.), mpaktuyeckue (36 ak.4.) 3aHATUS U CAMOCTOS-
TenpHas padota cryaeHta (90 ak.d.). J{ns 3a0uHON HOpMBI 0OYUEHUS TIPEITYCMOT-
peHbI ISt 04HOM (OopMBI 0O0yUeHUs JEKIMOHHBIE (6 aK.4.), mpakTuyeckue (4 ak.d.)
3aHATHUS U CaMOCTOsITeNIbHAs paboTta cryaenTta (134 ak.4.).

JlicuumimHa n3ydaercst Ha epBoM Kypce Bo 2 cemecTtpe. Popma mpoMeKyTou-
HOM aTTeCTaluy — dK3aMEH.
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3 IlepeuyeHnb pe3yabTATOB 00Y4YeHUs M0 JUCHUIJINHE, COOTHECEHHBIX €
IVIAaHMpYeMbIMH pe3yjbTaTamu ocBoeHuss OITIOII BO

IIponecc

HU3yUCHUA JHUCHUILINHBI

«MaremaTuueckoe MOICIIMPOBAHUC

YCTPOWCTB M CUCTEM» HaIpaBiieH Ha (OPMHUPOBAHUE KOMIIETEHIUH, MTPEACTABICH-

HBIX B Ta0muie 1.

Tao6muna 1 — Komnerenuuu, o0s13aTeIbHbIE K OCBOCHHIO

UCIIOJIB30BaTh  HOBYIO
uHdopMaIMi0 B CBOCH
peaMEeTHONH  00JacTH,
npejuiaratb HOBBIC UCH
U TIOJXOJbI K PEIICHUIO
WHXCHEPHBIX 337129

Conepxanue Kon Kon n HanMmeHoBaHME HHAUMKATOPA
KOMIICTCHITUH KOMIICTCHITUH JIOCTYDKCHMS KOMITETCHITHHT
CrocobeH  TpPUMEHSITh OIIK-2 OIIK-2.1 3HaeT MeTOaBI CHHTE3a W HCCIIe-
COBPEMEHHBIC  METOJbI JIOBaHMS MOJIEICH
WCCIIeIOBaHus,  Tpea- OIIK-2.2 YMeeT azieKkBaTHO CTaBUTH 3aa4U
CTaBJIATh U aAPTyMEHTH- WCCJICIOBAHUS W ONTHUMM3AIMHM  CIIOKHBIX
pOBaHO 3aluIIaTh pe- 0OBEKTOB Ha OCHOBE METOJI0OB MaTeMaTHde-
3yJbTaThl BHITTOJTHCHHOMN CKOI'0 MOJICTIMPOBAHUS
paboThHI OIIK-2.3 Bnaneer HaBLIKAMH METOIOJIOTH-
YECKOI0 aHaJTn3a HAyYHOT'0 UCCIIEIOBAHUS U
€ro pe3ybTaToOB
CriocobGeH npuodperatb 1 OIIK-3 OIIK-3.1. 3HaeT MPUHIMIBI OCTPOESHHUS

JIOKIBbHBIX U TJIO0AIBHBIX KOMITBIOTEPHBIX
ceTel, OCHOBBI VHTEpHET-TEXHOJIOTUH, TH-
TIOBBIE TPOIETYypPhl IPUMEHEHUST TPOOIIEeM-
HO-OPUEHTHPOBAHHBIX TMPUKIATHBIX IPO-
ITPaMMHBIX CPEJCTB B JUCIUIUIMHAX IPO-
(heCCHOHABHOTO ITUKIIA U TPo(eccCrHoHaITh-
HOM cdepe AeITeTbHOCTH

OIIK-3.2. YMeT WHCnonb30BaTh COBPEMEH-
Hble HMH(OPMAIMOHHBIE U KOMITbIOTEPHBIE
TEXHOJIOTUH, CpPEACTBA KOMMYHHKAIIHA,
CHOCOOCTBYIOIIHME TOBBIIMICHUIO (P HEKTUB-
HOCTH HAay4YHOM M oOpa3oBaTesbHOUN cdep
JESITETbHOCTH

OIIK-3.3. Bnageer mMerogamMu MaTeMaTH-
YECKOTO MOJIENUPOBaHUsl TPUOOPOB U
TEXHOJIOTUYECKUX MPOIIECCOB C HCIOb-
30BaHUEM COBPEMEHHBIX HH(OpPMAIMOH-
HBIX TEXHOJIOTUH
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4 O0béM 1 BHIBI 3AaHATHH 110 TUCIUTLIIINHE

O6mmast TpyA0EMKOCTh YYEOHOU TUCHUILIMHBI COCTaBIseT 4 3a4ETHBIX €U-
HuIbI, 144 ak.4.

CamocrositenpHas pabota crynenra (CPC) Bximrowaer mpopaboTKy MaTepH-
aJIOB JIEKLIMM, MOJArOTOBKY K MPAKTUYECKUM 3aHSATHUSAM, TEKyLIEMY KOHTPOJIIO, ca-
MOCTOATEJIbHOE U3yUEHHE MaTepraia U NOArOTOBKY K 3K3aMEHY.

[Ipu opraHuzanuu BHeEayJIUTOPHOM CAMOCTOSITENBHOM PabOThl MO JaHHOU
JUCIUIUIMHE UCIIONB3YIOTCA GOpMBI U pactipeesnenue 0ropkera Bpemenu Ha CPC
JUTsl O4HOM POpMBI O0yUEHHUS B COOTBETCTBUU C TAOJIHIICH 2.

Ta6numna 2 — Pacnpenenenue 0roxeta BpeMenu Ha CPC

Ounas dhopma
00yueHus
i aK.d. 1o
Bun yueGHOM paboThI Beero conocrpan
aK.4.
2
AynuTopHasi padora, B TOM 4HcJIe: 54 54
Jlexumu (JI) 18 18
[paktuueckue 3anstus (I13) 36 36
Jlaboparopubie padboTsl (JIP) - -
KypcoBast paboTa/KypcoBoii mpoeKT - -
CamocrositesibHas padora crygentos (CPC), B Tom uncie: 90 920
TToaroroBka K JeKIUIM 4 4
[MonroroBka k 1a00paTOpHBIM paboTam - -
[ToaroroBka kK IPaKTUYECKUM 3aHATUAM 24 24
BrimonHenue KkypcoBoii paboThI / mpoeKTa - -
Pacuetno-rpaduueckas padora (PT'P) - -
Pedepar (unauBUAYyanpHOE 33 aHUE) 12 12
JlomalirHee 3agaHue - -
[ToaroroBka Kk KOHTPOILHOM paboTe - -
AHanmuTuyecknii ”HPOPMaIMOHHBIN TTOUCK 12 12
PaGora B 6ubnmoreke 12 12
[ToaroroBka k 3K3aMeHy 26 26
[TpomesxxyTouHas arrectarus — dx3ameH (J) 212) 22)
O01as1 TPY10eMKOCTh TUCHHUILUINHBI: aK. Y. 144 144
3.e 4 4




5 Coaep:xanue TUCHHUILTUHBI

C 1enbo 0OCBOCHMSI KOMIIETEHLIUH, IPUBEIEHHBIX B I1.3, IUCUUIUIMHA pa30u-
Ta Ha 5 TeM:

— tema | (IlpuxmamHabie maKeThl JUIsI MOJCTUPOBAHUS MOJIYITPOBOTHUKOBBIX
npeobpazoBaTeneil SHEPrun);

— teMma 2 (bubnuotexka Power Electronics makera SimPowerSystems);

—T1ema 3 (MogenupoBaHue CXEM BBINIPSAMIICHUSI TEPEMEHHOIO CHHYCOU-
JANbHOTO HANPSKEHUSA);

—teMa 4 (MoaenupoBaHEe NHBEPTOPHBIX CXEM);

—1ema 5 (MmmynbcHbIe TpeoOpa3oBaTenu MOCTOSHHOTO TOKA).

Bunpl 3aHATHI 1O JUCHMIUIMHE W pacIpelieieHue ayJUTOPHBIX 4YacoB IS
OYHOM U 3204HOM (popM 00yUeHUs, IPUBEIEHBI B TA0OIMLAX 3 U 4, COOTBETCTBEHHO.



Tabnuma 3 — Buasl 3aHsTHIA 110 TUCHUIUIMHE U paclipeie]IeHHe ayIUTOPHBIX YacoB (ouHas popmMa 00yueHus)

Ne Hanveropane ConeprxaHue JIEKIIMOHHBIX Tpynoemkocts| Temsl npakTuueckux |TpynoeMkocTs Tema Tpynoem-
- TeMBI (pazzena) . . 71a00paTOPHBIX
/i 3aHATHH B aK.4. 3aHATHI B aK.4. y KOCTB B aK.4.
JIMCITUTUTIHBI 3aHATHI
1 2 3 4 5 6 7 8
I 1.1 ITaker Electronics Workbench Msyuerue cucrem mo-
PHKJIaIHBIC TTaKe- (EWB) JIeTTMPOBAHMS JJICK-
1 TBI VI MOTIEIMPO- | 5 1o /. enLab 8.0 ) TPOHHBIX YCTPOHCTB (
BaHUSI MIOJYNPOBOJ- [Taker Electronics 6 — —
1.3 0rCAD9.2-10 :
HUKOBBIX ITpeodpa- . Workbench, Design-
i 1.4 Micro-Cap Lab 8.0, OrCAD 9.2 -
3OBATCICH SHEPTHH. || 5 MATLAB+ Simulink - :
10, Micro-Cap
Nzyuenne cucrembl
MOJICTMPOBAHUS HJTEK-
2.1 Bnok Diode TPOHHBIX YCTPOHCTB
2.2 bnoku Thyristor, Detailed (MATLAB —
Bubmorexa Power Thyristor SIMULII:IC), UHCTPY-
. 2.4 brok IGBT MEHTapHUH, CIIOCOOBI
2 | Electronics makera . 2 4 — —
SimP Svst 2.5 bnok IGBT/Diode rpagugecKoro u300-
IMEOWEISYSICMS 5 6 Biok MOSFET pakeHUsI U KOPPEKTH-
2.7 bnok Ideal Switch 2.8 bmoxk POBKH CXEM, JIEMEHT-
Universal Bridge Has OubsmoTexa,
NPHHIIUITEI HACTPONKH
apamMeTpoB
3.1 HeynpasnsieMble BBIIPAMHTENN 2 Paspabotka Monem 1 4
3.1.1 OOume mnonIoXKEeH!s,, OCHOB- HccrefioBanye  pado-
MopgenupoBanue TBI OAHO(A3ZHOTO BHI-
HbIE TPUHIUITBI PAOOTHI BHIIPSIMHU-
CXEM BBITIPSIMIIE- . HOPSMUTEIIS.
3 | mus nepemenHoro TeJei, CrIIaKUBAIOIINE (DUITETPHI o o
3.1.2 MopempoBanue TpexdazHo- P
CHHYCOUAATLHOTO a3paboTKa MOJENu U 4
HATIpSOKCHIS TO HEYTPABIISIEMOTO BBITIPSIMHTEIIS 5 HCCTENOBaRME  Pato-

3.2 VnpasnsieMble BbIIPSIMUTEN
3.2.1 OcHOBHBIE TTOJIOKCHHUS, OC-

ThI TpeX(a3HOTO BBI-
OPpAMUTCIIA




HanmvenoBanue Tema Tpynoem-
No ConepxaHue JEKIMOHHBIX Tpynoem- | Temsl npaktnueckux | Tpynoem-
TeMBI (pa3zena) N . 11abopaTOPHBIX KOCTb B
n/m 3aHSATHIA KOCTb B aK.4. 3aHATUN KOCTb B aK.4. .
JCIUTLTHHBI 3aHATUI aK.y.

1 2 3 4 5 6 7 8
HOBHBIC TIPUHITUTIBI PAOOTHI
yIpaBIseMbIXBBIIPSIMUTEICH
3.2.2 MopenupoBanue 0THO(a3-
HOTO YIPABIIIEMOTO BBIPSMUTE-
st
4.1 OO0uue NpPUHIMUIBI PaOOTHI 2 "
ABTOHOMHBIX UHBEPTOPOB CCICAOBAHAC ONHO-

M 4.2 MoaenupoBaHnue ogHoda3HO- 2 (aznoro Mocrosoro
4 ONEMUPOBAHUE | 1o 1o oanCHOrO HHBEPTOPA WHBEPTOpPA C CUMMET- 10 o o
HHBEPTOPHEIX CXEM |4 3' Mo nenmposanme TpexdasHo- ) PUMHBIM YIPABICHH-
r0 UHBEPTOpPA C IIUPOTHO- CM Ha KOMIIBIOTCPHOH
VMMITYJIbCHOM MOAYJIALIUEN MoZien
5.1 O6mue moyIoKEeHUS, TTPUHITU-
bl pabOThl MMITYJIECHBIX TPE00-
pa3oBaTelneil TOCTOSTHHOTO TOKa
5.1.1 [InpOTHO-UMITYJILCHBIE
npeoOpa3oBaTeiay  HANpPSDKEHUs Pa3paboTka Mmozaenu u
(cxema ¢ mocneaoBaTeIbHBIM UCCJICIOBAHUE IIIU-
NmMnynbscHbIE npe-

KITFOYEBBIM 3JIEMEHTOM ) POTHO-UMITYJILCHOTO

5 | oOpa3oBaren Io- 4 — —
5.1.2 Bycrepnas cxema (cxema c npeoOpazoBarens 8

CTOSTHHOTO TOKa

napajuiebHBIM KJIFOUEBBIM  3Jie- HaTPSDKEHUS

MEHTOM)

5.1.3 BbycrepHas cxema (cxema c
NapajulebHBIM KJIFOUEBBIM 3JIe-
MEHTOM) C HHBEPTUPOBaHUEM
BBIXOJTHOTO HAIPSKEHUS

0l



HaunmenoBanue
TEMBI (pa3ena)
JTUCLIATUTUHBL

Copeprkanue JeKIMOHHBIX
3aHATUHN

Tpynoem-
KOCTb B aK.4.

TeMbl MpakTUYECKUX
3aHATUI

Tpynoem-
KOCTb B aK.4.

Tema
n1abopaTOPHBIX
3aHATUN

Tpynoewm-
KOCTb B
aK.4.

2

3

4

7

8

5.1.4 UmmynbCHBIE OJHOTAKTHBIE
00paTHOXOJOBBIE  TIPeoOpa3oBa-
TEn

5.1.5 NmnynbCcHBIE TBYXTaKTHBIE
npeoOpa3oBaTenu YHEPTUU

5.2 MoaenupoBaHue HMITYJIbC-
HBIX MpeoOpa3oBaTesie MOCTOSH-
HOTO TOKa

5.2.1 Mogenu MNOHWKAIOUIUX
npeoOpaszoBareieil MOCTOSIHHOTO
HanpspKEHUs (Jormepa)

5.2.1.1 Mogenb 37a€KTpONpUBOIA
AJNIEKTPOMOOWIIE ¢ IIUPOTHO-
UMIYJIBCHBIM TMpeoOpa3oBaTesieM
HaIPSKEHUS

5.2.1.2 Mopgens crabunmuzaTopa
MOCTOSTHHOTO TOKa I THTAaHHS
MarHUTHBIX CUCTEM

5.2.2 Mogens IOBBIIIAIOIIETO
npeoOpaszoBareisi  MOCTOSIHHOTO
HanpsikeHus (0ycrepa)

Bcero AyJAUTOPHBIX 1aCOB

18

36

I



Tabnuma 4 — Buaer 3aHsTHIA 0 TUCIUIUIMHE U paclpeieieHHe ay IUTOPHBIX 4acoB (3aouHast (opMa oOydeHus)

Ne Hanveropanue Conep:xaHue JEKIMOHHBIX Tpynoemkocts| Temsl mpakTrueckux |TpyaoeMKoCTb Tema Tpynoem-
- TeMBI (paszena) . . 71a00paTOPHBIX
/i 3aHATHH B aK.4. 3aHATHUH B aK.4U. . KOCTb B aK.4.
JMCIIUTUTHBI 3aHATHI
1 2 3 4 5 6 7 8
I 1.1 Tlaker Electronics Workbench Msysenne cicrem
PUKJIaJHBIE TTaKe- (EWB) MO/ICJTUPOBAHUS 3JIEK-
ThI JJI1 MOJEIUPO- . TPOHHBIX YCTPONUCTB
1 | Banus mosympoBo- .2 Designlab 8.0 1 (maker Electronics 0,5 — —
1.3 0OrCAD9.2 - 10 .
HUKOBBIX ITpeoOpa- L4 Mi Workbench, Design-
N 4 Micro-Cap B
30BaTeNCH SHEPTHH | | 5 NATLAB+ Simulink Lab 8.0, OrCAD 9.2
) 10, Micro-Cap
N3yueHue cucremsl
MOZIETUPOBAHUSI HJIEK-
2 1 Biok Diode TPOHHBIX YCTPONCTB
2.2 brnoxku Thyristor, Detailed (MATLAB -
: ’ SIMULINC), un-
Thyristor .
bubmmorexa Power CTpyMEHTapHH, CII0-
2 | Electronics makera 2.4 baox IGBT . 1 COOBI rpaduIecKoro 0,5 — —
SimP Svst 2.5 bnok IGBT/Diode H30GDAKCHIS. 1 KOD- ’
IMEOWersystems |5 6 Brok MOSFET pemﬁposm . P
%J. 7. BJ'IOI; BIdzal Switch 2.8 Bmox S TEMCHTHAS GHOMIO-
niversal Bridge TeKa, IPUHLIUIIBI
HACTPOWKH MTapaMeT-
poB
3.1 Heynpasinsiembie BBITIPSIMUTETH Pazpabotka monenu u
MopnenupoBanue [3.1.1 OOme mOJI0KEHUS,, OCHOB- 1 WCCIIEIOBAHKE PAOOTH] 0,5
CXEM BBIIPSIMJIE-  |HbI€ MPUHIUMBI PAOOTHI BBHIIPSIMU- OHO(A3HOTO BBITPSI-
3 | HMA IEPEMEHHOTO | TeJei,CrilakuBaronme GuIbTpsl MHTEILA. — —
cunyconganbHoro |3.1.2 MozenupoBanue TpexdasHo- PaspaboTka mozienm u 1
HAIPSKEHUS 0 HEYIPABIISAEMOTO BBIIPSIMHTES HCCIenoBaHne
3.2 YpasisieMble BBIIPSIMUTENN 1

cl



Ne HanmenoBanue C Tema Tpynoem-
o OJieprKaHue JIEKIIMOHHBIX Tpynoem- TeMsbl npakTuye- Tpynoem-
n/t TeMbI (pasnera) 3aHATHI KOCTb B aK.4. CKHX 3aHATHI KOCTb B aK.4. na60paT0va X KOCTb B
JCLIUATUIAHBI 3aHATHI aK.u.
1 2 3 4 5 6 7 8
3.2.1 OCHOBHBIE MTOJIOKEHUS, OCHOB- paboTsl TpexdazHo-
HBbIC IIPHUHIIUIIBLI pa60TbI yHpaBJisic- 'O BBIIIPSIMHUTEIL
MBIX BBIIPSIMUTENIEH
3.2.2 MopenupoBaH#e 0HO(A3HOTO
YIPaBIISIEMOT'0 BBIPSIMUTEIS
4.1 OO1ye npUHLMIBI PabOThI aBTO- HccnenoBanue oj1-
HOMHBIX UHBEPTOPOB HO(A3HOrO MOCTO-
Monenmposate 4.2 MonaenupoBanue 0 JHO(a3HOTO BOT0 HHBEPTOPA C
4 PE30HAHCHOTO MHBEPTOPA 1 CHMMETpHYHBIM 0.5 o o
MHBEPTOPHBIX CXEM (4.3 MoaenupoBaHue TpexdasHoro } yTIPABIICHIEM Ha
MHBEPTOPA C IIUPOTHO-UMITYJIECHON .
- KOMITbIOTEPHOM MO-
MOTYJISILIEH -
5.1 OOume mnonoxeHusi, MPUHLMIIBI
pabOThl MMITYJIbCHBIX TpeoOpa3oBa-
TeJIe MOCTOSTHHOTO TOKA
5.1.1 IIupoTHO-UMITYJIECHBIE TTPEOO-
pa3oBaTenM HampsbKeHHs (cxema ¢ PaspaboTka mozenn
TIOCIIEZIOBATEIbHBIM KITFOYEBBIM dJIe- Y UCCJIEI0BAHUE
NMmynbeHbIE TIpe- | MEHTOM) IUPOTHO-
5 | obOpazoBarenu no- |5.1.2 BycrepHas cxema (cxema ¢ mna- 1 HUMITYJIBCHOTO TIpe- 1 — —
CTOSIHHOT'O TOKAa PalICIIbHBIM KITHOYCBBIM 3J‘ICM€HTOM) 06pagoBaTeJ1$[
5.1.3 bycrepHas cxema (cxema ¢ Ta- HaTPsKEHUs

paJUICTBbHBIM KITFOYEBBIM JIEMEHTOM )
C UWHBEPTUPOBAHHEM  BBIXOIHOTO
HATPSOKCHUST

5.1.4 VmmynsCHBIE  OTHOTAKTHBIC
00paTHOXO/IOBEIE TPeoOpazoBaTEH

¢l



HanmenoBaHue
TeMBI (pa3jiena)
JIACIIUTUIAHB]

ConeprkaHue JIGKIIMOHHBIX
3aHATUHN

Tpynoem-
KOCTb B aK.4.

Temsbl npakTHye-
CKMX 3aHATUHI

Tpynoem-
KOCTb B aK.4.

Tema
11abopaTOPHBIX
3aHATUNA

Tpynoem-
KOCTb B
aK.4.

2

3

4

5

6

7

8

5.1.5 HmMmynbcHblE ABYXTaKTHBIE
npeoOpa3oBaTesu YHEPTUU

5.2 MoaenupoBaHue UMITYJIbCHBIX
npeoOpaszoBareneil  MOCTOSHHOIO
TOKa

5.2.1 Mogenu MOHMXKAIOWIUX Tpe-
oOpa3zoBateneit MTOCTOSTHHOTO
HaIpsHKEHUs (Jorepa)

5.2.1.1 Mogenp >3a€KTpPONpPHUBOIA
JJIEKTPOMOOMIST € IIHPOTHO-
UMIYJIBCHBIM — TIpeoOpa3zoBaTesieM
HaNPSDKEHUS

5.2.1.2 Mopgenp crabunmuszaropa
MOCTOSSHHOTO TOKa JUIsl MHUTaHUs
MarHUTHBIX CUCTEM

5.2.2 Mopaenb MOBBIMIAKOUIETO Mpe-
oOpa3zoBaTtens MOCTOSTHHOTO
HanpsikeHus (0ycrepa)

Bcero AYJAUTOPHBIX YaCOB

14!
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6 DoH/ OLIEHOYHBIX CPEICTB JJIs1 MPOBEeHUS TEKYIIEro KOHTPOJIA
yCIeBaeMOCTH M NMPOMEKYTOUYHOI aTTeCTALMU M0 UTOTaM OCBOEHUS
JUCHUILIMHBI

6.1 Kpurepuu oueHuBaHuA

B coorBercTBUM ¢ llonoxeHnem 0 KpeAUTHO-MOJIYJIBHOW CUCTEME OpPraHU-
3aIlUU 00pa3oBaTeILHOTO mporecca dI'bOY BO « ol TY»
(https://www.dstu.education/images/structure/license_certificate/polog_kred modu
Lpdf) mpu oueHuBaHuM CHOPMUPOBAHHOCTH KOMIICTCHIIUN MO JUCLUUIUIMHE HC-
noJsib3yercs 100-0amipHas mkana.

[TepeyeHr KOMMIETEHIUN MO JUCHUIUIMHE W CIIOCOOBI OIICHUBAHUS 3HAHHUM
npuBeAeHBI B Ta0HIIE 6.

Tabnuia 6 — [lepeueHb KOMIIETCHIIMH IO TUCITUTLIIMHE U CIIOCOOBI OIICHUBAHUS

3HAHUU
Kon n HanmeHoBanue Cnooco0
O11eHOYHOE CPEACTBO
KOMIICTCHIIUN OLICHUBAHUA
KOMIUIEKT KOHTPOIUPYIOIINX
OIIK-2, OIIK-3 DK3aMeH poIHpYy
MaTepHUAJIOB JIJIs SK3aMeHa

Bcero no tekymieii pabote B cemecTpe CTyaeHT MoxkeT HaOpaTh 100 6aos,
B TOM YHCJIE:

- TECTUPOBAHUE WUJIM YCTHBIN OMPOC HA KOJJIOKBUYMax — Bcero 20 0asios;

- BBIIIOJIHEHUE MPAKTHYECKUX padboT — Bcero 30 6amios;

- BeIMIOJIHEHHE pedepaTa — Bcero 20 6aoB;

- BBINOJTHEHUE UHAMBUYIbHOTO 3a/1aHusi — Bcero 30 Oaiios.

DK3aMeH IMPOCTABIISIETCS] ABTOMATHYECKH, €CIIU CTYJIEHT HaOpaj Mo TeKyulen
pabote He MeHee 60 OamioB. MUHHMAaNBbHOE KOJMYECTBO OAJIOB MO KaXJAOMY U3
BHUJIOB TEKyIeil paboTel coctaBisger 60% OT MakCHMAaJIBHOTO. 3a4eT IO JHCIIH-
wimHe «MaTreMaTU4ecKoe MOJIEIMPOBAHUE YCTPOWCTB UM CHUCTEM)» IIPOBOJMUTCS B
JIBE CTYIECHHU:

- TecThl (30 3aKpBITHIX 3a/laHUil), CTYAEHT JIOHKEH OTBETUTh MPABUIIBLHO HE
MeHee 4eM Ha |8 BOIpOCOB MOATBEPAMB, TAKUM OOpa3oM, YCHEUIHOE OCBOEHHUE
00513aTeJIbHOTO MUHUMYMa 10 JIAHHOW TUCIUIUINHE.

B cnyudae ycnemmHol caauM TECTOB CTYJIEHT MOXKET HaOpaTb MakcuMyM 60
0aJJI0B (3a4TEHO) WIJIM MOXET ObITh JAOMYLIEH K YCTHOMY 3a4€Ty W MPETEeHAO0BaTh
Ha TOBBILIEHHYIO OLIEHKY.

- YCTHBII 3K3aME€H IPOBOJUTCS MO BOIpPOCaM, MpeACcTaBIeHHbIM HIKE. CTy-
JICHT IOJIy4YaeT JIBa BOIPOCA U3 MPUBEIECHHOTO nepeuHs. OTBET Ha Ka) bl BOIIPOC
orieHuBaeTcs U3 20 6ayuoB. CTyJIEHT Ha YCTHOM dK3aMeHE MOXXeT HaOpath 10 40
OamnoB. PesynpraT sk3amena (makcumyM 100 GaioB) ompenensieTcss Kak cymma
TECTOBOM Y YCTHOW YACTEMN.

[ITkama oueHuBaHWs 3HAHUU IIPU MPOBEACHUU MPOMEKYTOUHOU ATTECTALUU
npuBeeHa B Tabmuie 7.
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Tabmuna 7 — llIkana oneHnBaHus 3HAHUN

CyMmMma 0asuioB 3a BCE BUIBI O1reHKa 0 HaIlMOHAIBLHON HIKaJle
y4eOHOM e TeIbHOCTH 3a4€T/9K3aMeH
0-59 He 3auTeHo/Hey10BI€TBOPUTEIHHO
60-73 3a4TeHO/yIOBJIETBOPUTEIHLHO
74-89 3a4TeHO/X0pOIIO0
90-100 3a4TeHO/OTIIMYHO

6.2 JlomaiHee 3a1aHne
JlomarnHee 3a/1aHue HEe TIPEAYCMOTPEHO.

6.3 Tembl a5 pedpepaToB (Mpe3eHTaANMid) — MHAUBUAYAJbHOE 3a1aHNe

1) [Iporpamma ayi1  MOACIHUPOBAHUS  DJICKTPOMArHUTHBIX U TETUIOBBIX
3amad Femm.

2) IlporpamMmma st MOJEIHMPOBAHUS OSJICKTPOMATHUTHBIX U TEIUIOBBIX
3a1a4 Ansys multiphysics.

3) [Iporpamma ajis  MOJEIMPOBAHUS DJICKTPOMATHUTHBIX U TEIJIOBBIX
3amay MagNet u ThermNet 2D/3D.

4) [IporpamMmma JuIsi  MOJIETTUPOBAHMS DJIEKTPOMATHUTHBIX M TEIUIOBBIX
3amad Jmag Designe.

5) IIporpamma ajis  MOJICIMPOBAHUS DJICKTPOMATHUTHBIX M TEIJIOBBIX
3agad Elcut.

6) [Ilporpamma 111 MOJCIMPOBAHHUS DJIEKTPOMATHUTHBIX M TEIJIOBBIX
3amau Cedrat flux 2D/3D.

7) [lporpamma ajis  MOJECIUPOBAHUS DJICKTPOMATHUTHBIX U TEIJIOBBIX
3amag Comsol multiphysics.

IIpuMepb! HHAMBHUAYAJIbHBIX 33 JaHHMN:

NunnBuayansHoe 3ananue Ne 1.

1. Pa3zpabotaiiTe MaTeMaTHUECKYIO0 MOJIEIb CUCTEMBI YIPABICHUS C IMIMPOT-
HO-UMITYJIbCHOM MOZIYJISALIUEN JJII MOCTOBOTO JBYXIIOJIYIEPUOAHOIO YIPABISIEMO-
r'O BBIIPSMUTENS.

2. Ilpoananusupyiite BAMSHUE YIPABISIOLIErO CUTHANA u (1) = const Ha Be-
JUYUHY U (OPMY BBIXOJHOTO HANPSKEHUS BBIIPSIMUTEIIS.

3. TpoananusupyiTe BIUSHUE YIPABIAIONMIEr0 cUrHana u' (1) = Uy sin(t) Ha
BEJIMUYMHY U (DOPMY BBIXOJHOIO HANPSKEHUS BBIIPSIMUTEIIS.

4. Ilo pe3ynpraTaM HMCCIENOBAaHUM M 3aJaHUIO IIPENOAABATEINS MOCTPOMTE
3aBUCUMOCTH (YHUCIIA MMyJIbCAUH UMITYJIbCOB, CKBaKHOCTb UMITYJILCOB).

NupuBunyansHoe 3aganue Ne 2.

1. IIpencraBuTh MaTeMaTHYECKHUE MOJICIN HEYNPABISIEMBIX BBIIPSMUTENEH 1O
3aJJaHUIO TIPeroiaBaTensl (IBYyXIOIYIEPHUOAHbI MOCTOBOW BBIIPSMUTEND - puc. 6.1,
TpexdasHblii ¢ HEUTPATBLHBIM MPOBOIOM puc. 6.2, cxema JlapuoHoBa — puc. 6.3).
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2. OueHUTD BIMSHUE TAPAMETPOB BBIMPSIMUTENSL HA BHIXOJAHBIEC MIOKA3ATEIIH.
3. [TocTpouTh BHENIHIOK XapaKTEPUCTUKY BBIIIPSIMUTEIIS, €CJIA €ro CO0-
CTBEHHOE COIPOTHUBIIEHHE COCTABUT (BapUAHT 3aJJaHUs JIa€T MPEIOJABATEND )

6.4 OuenHouynblie cpeacTBa I CAMOCTOATENbLHON PadOThl U TEKYLIEro
KOHTPOJIA YCIIeBAEMOCTH
[Ipumepsl TECTOBBIX 3aJaHUMN KOJIJIOKBUYMOB:

1. Yro Takoe MmaTeMaTHyecKas MOJEb?

a) TOYHOE MpPEACTABICHUE pEeaJbHbIX OOBEKTOB, MPOIECCOB HIIA CUCTEM,
BBIPAKEHHOE B (DU3MYECKUX TEPMHHAX W COXPAHSIOIIEE CYIIECTBEHHBIE YEPThI
OpUT'MHAIA;

0) npubINKEHHOE MTPEACTABIECHUE PEAIbHBIX 00BEKTOB, NMPOLIECCOB WU CHU-
CTEM, BBIPQXKEHHOE B (PU3MUECKUX TEPMUHAX U COXPAHAIOIIEE CYIIECTBEHHBIE Yep-
Thl OPUTHHAJIA;

B) NPUOIMKEHHOE MPEICTABIECHUE PEaTIbHBIX O0BEKTOB, MPOLIECCOB WU CH-
CTEM, BBIPQ)KEHHOE B MATEMAaTHUYECKUX TEPMHUHAX M COXPAHSAIOIIEE CYIIECTBEHHbIE
YepThl OPUTHHAIA;

I') TOYHOE IPEJCTABICHNUE PEAIbHBIX 0OBEKTOB, IPOLECCOB WIIU CUCTEM, BbI-
paXEHHOE B MAaT€MaTHYECKUX TEPMHUHAX U COXPAHSIOLIEE CYIIECTBEHHBIE YEPThI
OpUTMHaJA.

2. Kakoil u3 crnoco0oB anmpoKCMMaIuy JaHHBIX Haiea OoJjblliee MpuMeHe-
HUE Ha NPAKTUKE?

a) HET NIPaBUJIILHOTO OTBETA;

0) croco0, KoTopbiii TpeOyeT, uToObl anmpokcumupymomias kpusas F(x),
AHAJIMTUYECKUI BUJ KOTOPOH HEOOXOIMMO HAaWTH, HE MPOXOAWIIA HU Yepe3 OAHY
y3JI0BYIO TOUKY TaOJIUIIbI;
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B) CIOC00, KOTOpBIA TpeOyeT, 4ToObl amnmnpokcuMupyomas kpuBas F(X),
AHAJIMTUYECKUI BUJ] KOTOPOH HEOOXOIMMO HANTH, IPOXOHIIA Yepe3 BCE y3JIOBhIC
TOYKH TaOJIUIIBI;

T') CIOCc00, 3aKTFOYAIONTUICS B CTIIAKUBAHUH OTBITHBIX JaHHBIX.

3. Kak n1o0uThCst TOro 4ToOBI pe3yabTaThl 0 METOAY Diiiepa, MOAUPUIIUPO-
BaHHOMY MeToay Jisepa u Merony Pynre-Kyrra 4-ro nopsiaka ObUIM MOYTH OAU-
HaKOBBIMH

a) yMEHbIIIas Iar UHTETPUPOBAHHS;

0) yBeJM4yMBas I1ar HUHTETPUPOBAHMS;

B) yJIBaMBas II1ar UHTErPUPOBAHUS.

4. UnTepnonsiuus — 3TO

a) HaxOXKJIEHWE 3HaYeHUsl TaOJIMYHO 3aJaHHON (YHKUHUU BHYTPH 3aIaHHOTO
UHTEPBAJIA;

0) BoccTaHOBJIEHHE (PYHKIIMU B TOYKAX 3a Mpe/iesilaMu 3aJaHHOT0 MHTepBaJia
TaOMYHON QYHKIINU;

B) YCpEIHEHUE WIH CTIIaKUBAaHUE TAOIUYHOU PYHKITUH.

5. Kakast BennumHa Ha3bIBa€TCs HEMPEPHIBHOM?

a) Clly4yailHy10 BEJTUYHMHY, KOTOPasi MOKET NMPUHUMATh TOJIBKO OJHO 3Haye-
HUE U3 HEKOTOPOr0 KOHEUHOTO WM OECKOHEYHOTO TPOMEKYTKA;

0) cnydaiiHas BeJIMYMHA, KOTOPas MOXET IPUHUMATh TOJIBKO OAHO 3HAUCHHE
U3 HEKOTOPOr0 KOHEYHOTO U BCE 3HAUCHUSI OECKOHEUHOTO IPOMEKYTKA;

B) CIIy4ailHyI0 BEJIMYUHY, KOTOPAsl MOKET MPUHUMATh BCE 3HAUEHUS U3 He-
KOTOPOT'0 KOHEYHOI'0 MJIM OECKOHEUHOTO MPOMEXKYTKA.

6. Kaknum KOIM4eCTBOM HENMHENHBIX YPaBHEHUH OINKCHIBAECTCS MOJEIb, €CIIU
3aKOHbI (DYHKLIMOHUPOBAHUSI MOJENINM HEJIMHEHHBI, a MOJIEIUpPYyEMbIEe MPOLIECC WU
cucTeMa 00JIaaroT OJTHOM CTENEHbI0 CBOOOIbI?

a) TpeMsl HEJIMHEHHBIMU YPAaBHEHUSIMU;

0) ABYyMsI HETMHEHHBIMU YPaBHEHUSIMU;

B) OJTHUM HEJIMHEHHBIM YPAaBHEHHEM.

7. Ilepeceuenune kacateabHOW K (DYHKIIMH U OCBIO aOCITUCC JAeT TOYKY, HC-
NOJIb3YEMYIO B METO/IE

a) BO BCEX YKa3aHHBIX METOJIax;

0) MPOCTHIX UTEPAITUH;

B) TIOJIOBUHHOTO JICJICHUS,

r) HeroToHa.



19

8. B kakom cnydae kBajpaTypHas ¢hopmysia Ha3bIBaeTCsl (POPMYJION MpsMo-
YTOJIBHUKOB, & METOJI — METOJIOM MPSMOYTOJILHUKOB?

a) eclid B KaXJOW M3 4YacTeil JejeHus WHTepBasia [a,b] moaplHTEerpanbHas
GYHKIUS aMmpOKCUMHAPYETCS MHOTOWICHOM BTOPOM CTETICHHU;

0) ecnm B KaXJOW W3 YacTel NeJeHUs MHTEpBaia [a,b|moasHTErpaTbHAS
GyHKIUS anlPOKCUMUPYETCSI MHOTOYJIECHOM HYJIEBOM CTENEHH, T.€. MPSMOM, Ma-
panmnensHOi ocu OX;

B) €CJIM B KaXJOW M3 4YacTeWl JejeHWs WHTepBalia [a,b] mojabiHTErpaibHas
GYHKIUS anmpOKCUMHUPYETCS MHOTOWICHOM IE€PBOM CTENEHH, T.C. MPSIMOM, CO-
€AUHSIONICH IBE COCEAHUE y3TIOBbIE TOUKHU.

9. Jlns M3y4eHus: Kakux CHUCTEM HCIOJBb3YETCs aHATUTHYECKOE MOJICINPOBa-
Hue?

a) CPAaBHUTEINIbHO MPOCTHIX;

0) MOOBIX;

B) CJIOKHBIX.

10. B kakom ciyuae kBagparypHas (popmyna HazsiBaeTcs Gopmysnoit Cummn-
coHa, a MeTod — MeToaoM CumrcoHa?

a) eclid B KaXJOM M3 4YacTel JeneHus MHTepBaiia [a,b|noablHTerpaibHas
(GYHKIUS alMmpOKCUMHUPYETCS MHOTOWICHOM BTOPOM CTEIICHHU;

0) eciid B KaXJIOM W3 YacTeil AelieHHs MHTEpBaia [a,b] moaslHTErpaibHAs
GyHKUMS anmpoOKCUMUPYETCS] MHOTOUYJICHOM HYJIEBOWM CTENEHH, T.€. MPSIMOM, ma-
pamenbHoi ocu OX;

B) €CJIM B KaXJOH M3 YacTe JejeHUsS WHTepBaa [a,b] moapiHTErpanbHas
GyHKIUS anmpOKCUMHUPYETCS MHOTOWICHOM TIEPBOWM CTENEHU, T.€. MPSMOH, CO-
CAUHSIONICH IBE COCEAHUE Y3TIOBbIE TOUKH.

11. Kakas ¢pyHKUHS paBHOMEPHOTO paclpeIesIeHUs CyIeCTBYeT?
a) nuddepeHImanbHas U UHTerpajibHasi QyHKINY;

0) TOIBKO UHTETPpANIbHAS QYHKITHUS;

B) TONbKO quddepennnansuas QyHKIus.

12. Yto TpeOyeTcs A HaXOXKACHUS OOBEKTUBHBIX M YCTOMYMBBIX XapakTe-
PHUCTHK IpOIECCa P CTATUCTUYECKOM MOJEIINPOBAHUM ?

a) OIMHApHOE BOCIIPOU3BEICHUE MPOLIECC;

0) MHOTOKpaTHOE BOCIIPOM3BEJIEHUE IIpoLecca, C MOCIEAYIOLEH cTaThye-
CKOI1 00pabOTKOM MOSyUYEHHBIX JAHHBIX;

B) MHOI'OKPAaTHOE BOCIPOM3BEACHHUE IPOLIECCA, C MOCIEAYIOMENH CTaTUCTH-
4ecKoi 00pabOTKOM MOTYyUYEHHBIX TAHHBIX.



20

13. Yem anmpokcumupyeTcsi nckomasi GyHKIUS y(X) Ha KaKJIOM IIare MHTe-
rpupoBanus quddepeHInanbHbIX ypaBHeHuil B meroae Pynre-Kyrra 4-ro nopsiaka?

a) panom Teitnopa, copepranium dieHsl psga ¢ h4;

0) psoom Teiinmopa, comepxkammm 4iaeHsI psiga ¢ h2;

B) psanom Teinopa, conepkauum dieHsl psja ¢ h3.

14. B rpagueHTHBIX METOAAX 2-T0 MOPSJIKA UCIIOIb3YIOTCS

a) HapsAly C MEPBBIMU U 3HAYEHUS BTOPBIX IPOU3BOIHBIX (PYHKIUY;
0) TOJBKO 3HAYEHUS 1IEJICBON (PYyHKIINH;

B) 3HAUEHUS MEPBBIX MPOU3BOIHBIX (DYHKIIHH.

15. Uncnenarsle METOABI — 9TO METOIbI, OCHOBAHHBIC:

a) Ha TeopeMax, YCTaHABJIMBAIOIIUX CBOMCTBA pelllaeMbIX 3a]1a4;

0) Ha CBEIICHUU DPEIICHMS 3a7a4 K DJIEMEHTApHBIM apu(PMeTHYecKuM aeil-
CTBHSIM HaJl YUCJIaMU;

B) Ha MPEJCTABIICHUH PEIlIeHUs 3a7a4 B BUa€ popmyIr;

T') Ha TPaQUIECKUX MTOCTPOCHUSIX.

16. Kakoit u3 maroB He BXOJUT B COCTaB HMCCIEAOBaHUS 00BEKTa, Mpolecca
WM CUCTEMbBI U COCTABIICHUS UX MATEMAaTUYECKOIO OMUCAHUS MMPU MAaTEMAaTUYECKOM
MOJICJIMPOBAHUU, HO SIBJIIETCS YACThIO MATEMaTHYECKOTO MOJICTUPOBAHUS?

a) BbIeJIeHUE HauOoJiee CYIIECTBEHHBIX YEPT U CBOMCTB peaIbHOr0 00BEKTa
WJIU TIPOLIECCa;

0) ompeneneHUEe BHEIIHUX CBSI3€H M ONKCAHUE WX C MOMOIIbIO OrpaHUye-
HUM, YpaBHECHHUH, PABEHCTB, HEPABEHCTB, JIOTUKO-MAaTEMaTUYECKUX KOHCTPYKIIUM;

B) MTOCTPOEHHUE alTOPUTMA, MOJICIIUPYIOIIETO MOBEeHNE 00bEKTa, ITpoliecca
WJIU CUCTEMBI;

') ONpE/ICICHUE MEPEMEHHBIX, T.€. IAPAMETPOB, 3HAUCHUSI KOTOPHIX BIIUSIOT
Ha OCHOBHBIE YEPTHI U CBOMCTBA OOBEKTA.

17. B ckonbko 3TanoB peanusyercs metoa Herotona?
a) OJIUH,;

0) Tpu;

B) /1B,

I') 3aBUCUT OT KOJIMYECTBA YPABHEHUM.

18. N3 kakoro KoJn4yecTBa 3TanoB COCTOUT meToA ['aycca?
a) 2;
0) 5;
B) 3;
r) 4.
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19. Kakast Mozienb He SIBJISIETCSI IJI0/I0M Y€JI0OBEUECKON MBICIIH B OOIIEM Citydae?
a) MaTeMaTH4ecKas;

0) pusmueckas;

B) 3HAKOBas;

T') HATJIsHAs;

1) HaTypHasl.

20. B merone muxotomuu, ecnu F(x-E)<F(x+E), To nns ompenenenuss min
BBIOUPAETCS OTPE30K

a) [(atb)/2, b];

0) [a, (atb)/2];

B) [(a+b)/2-E, (at+b)/2+E].

21. Ha 3amanHom otpeske [a,b] mMeeTcs TOIbKO OJIMH KOPEHb, €CITH
a) 3HaK MPOU3BOJIHON HE MEHSETCS;

0) 3HaK (DYHKIMHM HE MEHSIETCS, HO MEHSETCS 3HAK MMPOW3BOIHOM;
B) 3HaK ()YHKIIUU HE MEHSCTCS.

22. K yeMy mpeobpa3yercss HCXOHasi CUCTEMa N-T0 MOpsAKa B pe3yibTare
BBITIOJIHEHHUS IEPBOTO 1Iara npsiMoro xoaa meroaa ['aycca?

a) K COBOKYITHOCTH YPABHEHUS;

0) K COBOKYITHOCTH YPaBHEHHUS U CUCTEMbI JUHEHHBIX YPABHEHUM, OPSIOK
KOTOPOM paBeH n-1;

B) K CUCTEME JIMHEWHBIX YpaBHEHUH, NOPSAA0K KOTOPOHl paBeH n-1.

23. K kakomy cnocoOy (opMHpOBaHMs MOCIEAOBATEILHOCTH HOPMAJIBLHO
pacHpeneNieHHbIX CIy4YailHbIX BEJIMYUH OTHOCHTCS METOJl, OCHOBAaHHBIM Ha IIEH-
TpaJIbHOM NIpEeAeIbHON Teopeme?

a) OTCEMBAHUE IICEBAOCIYYalHbIX YMCENl U3 IEPBOHAYAIBHOW IOCIEAO0Ba-
TEJIbHOCTH;

0) MOzEeIMpPOBAHUE YCIOBHIA, COOTBETCTBYIOIINX IIEHTPAIbHON MpPEaeIbHON
TEOpEME TEOPHH BEPOSATHOCTH;

B) IpsiMO€ NMpeoOpa30BaHKE MCEBAOCTYUYaHOIO YUCIIA;

r) oOpaTtHOe IpeoOpa3zoBaHUE MICEBIOCITYYATHOrO YHCIa.

24. aTepnossauus — 3T0

a) HAXO0XK/IEHHE 3HAUYCHMs TaOJIMYHO 33J]aHHON (PYHKUMU BHYTPH 3aJaHHOTO
UHTEpPBAA;

0) BoccTaHOBJIeHUE (DYHKIIMU B TOUKaX 3a IpeJeIaMy 3a1aHHOT0 HHTEpBaJla
Ta0IUIHON (PyHKIINH;

B) YCpEIHEHUE WIH CTIIaKUBAHUE TAOIUYHON (PYHKITUH.
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25. Kakas BemumHa Ha3bIBACTCS HEPEPHIBHOM?

a) Clly4ailHy10 BEJTUYHMHY, KOTOPask MOKET NMPUHUMATh TOJBKO OJHO 3Haye-
HUE U3 HEKOTOPOT0 KOHEUYHOTO MJIM 0ECKOHEUHOTO TPOMEKYTKA;

0) cnydaiiHasi BEIMYMHA, KOTOPAst MOXKET IPUHUMATh TOJIBKO OJHO 3HAUYCHHE
13 HEKOTOPOr0 KOHEYHOTO U BCE 3HAUCHUSI OECKOHEUHOTO MMPOMEKYTKA;

B) CIIy4ailHYI0 BEJIUYUHY, KOTOPasl MOKET MPUHUMATh BCE 3HAUCHUS U3 HE-
KOTOPOr0 KOHEYHOI'0 UM OECKOHEYHOTO TPOMEXKYTKA.

26. HeycTtpanuMasi MOrpemHOCTh BBIYMCIUTEIBHOIO DKCIEPUMEHTA — 3TO
MOTPEIIHOCTD, CBA3aHHAS:

a) c omMOKaMu OKpyrieHus uncesl B OBM;

0) ¢ omMOKamMu JUCKPETU3ALINH;

B) C IIOTPEIIHOCTSIMU MaTeMaTUYECKOU MOIEIIH;

I') C HOTPELIHOCTAMHU YUCIEHHOTO METO/IA.

27. KakuM KOJIMYECTBOM HEIMHENHBIX YPAaBHEHUM OIMCHIBACTCA MOJEIb, €C-
J¥ 3aKOHBI (DYHKIIMOHUPOBAHMS MOJETH HEIMHEHHBI, a MOACTUpPyEMbIe MpoIece
WIN cucTeMa 00J1aar0T OJHOM CTENEHbI0 CBOOOIBI?

a) TpeMsl HEJIMHEHHBIMU YPAaBHEHUSIMU;

0) ABYMsI HETMHEMHBIMU YPaBHEHUSIMU;

B) OJTHUM HEJIMHEHHBIM YPAaBHEHHUEM.

28. K xakoMy ypaBHEHHIO HEIPUMEHUMO OT/AEJIEHUE KOPHEM?
a) MPUMEHHUMO K 000HM;

0) TpaHCIICHACHTHOMY;

B) ajnreOpanyeckomy.

29. MOXHO JIM METOJIOM CEPEIMHHOIO KBajJpaTa FreHEPUPOBaTh HATypaJIbHbIC
yucna’?

a) HET, B JIIOOOM Cilyvae;

0) nma, B JITOOOM cCiTyvae;

B) J1a, €CJIM IPABHJILHO TO00paTh IEPBOE YHCIIO.

30. IMepeceuenne KacaTelnbHON K (DYHKIMHM U OChIO aOCIHCC JaeT TOYKY, HC-
TIOJIb3yEMYIO B METOJIE

a) BO BCEX YKa3aHHBIX METOJIaX;

0) IPOCTHIX UTEPAITUIA;

B) MOJIOBHHHOT'O JICJICHUS;

r) HetoToHa.
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31. B dem 3akitoyaeTcs CrilaKMBaHUE OMBITHBIX JIAHHBIX METOJOM HAUMEHb-
IUX KBaJpaToOB?

a) MpU CrIaXWBAaHUU OIbBITHBIX JAHHBIX alMpPOKCUMUPYIOLUIEH KpH-
By10 F(X)cTpeMsarcst mpoBecTH Tak, 4TOOBI €€ OTKJIOHEHUS OT TaOJUYHBIX JaHHBIX
(YKJIOHEHMS1) TIO BCEM Y3JIOBBIM TOYKaM ObLIIM MaKCUMaJIbHBIMU;

0) npu CIVIQXKUBAHUM ONBITHBIX JIAaHHBIX ANMPOKCUMUPYIOMIEH KpH-
By10 F(X) cTpeMsTcst mpoBeCcTH Tak, YTOObI €€ OTKJIOHEHUSI OT TaOJIMYHBIX JTAHHBIX
(YKJIOHEHUS1) TIO BCEM Y3JIOBBIM TOUKaM ObLIIM MUHUMAaIbHBIMH;

B) IMpH CIHVIQKMBAHUM OMbBITHBIX JIAHHBIX AaNpPOKCUMHUPYIOIIEH KpH-
By10 F(x)cTpeMsTcst mpoBecTu Tak, 4TOOBI €€ OTKJIOHEHHUS OT TAOJMYHBIX JAHHBIX
(YKJIOHEHUST) TIO OOJIBITMHCTBY y3JI0BBIX TOUEK OBLIA MaKCUMaTbHBIMH,

) MpU CriaXXWBaHUU OIbBITHBIX JIAHHBIX ANIPOKCUMUPYIOIIEH KpH-
ByI0 F(X)cTpeMsITcsi mpoBECTH TakK, YTOOBI €€ OTKJIOHEHHUS OT TaOJIMYHBIX JTaHHBIX
(YKJIOHEHUS1) TIO OOJIBITMHCTBY Y3JIOBBIX TOUEK OBLITM MUHUMAIbHBIMU;

32. K xakuMm MeTozam OTHOCATCS] YUCIICHHBIE METOBI 110 XapaKTepy pe3yJib-
Tara’?
a) HET NMPaBUJILHOTO OTBETA;
0) npuOIMIKEHHBIM;
B) TOYHBIM.

33. Kak eme Ha3bIBaeTca MeTo 1 Jitnepa?

a) metona Pynre—Kytra BTOpOro nopsuka;

0) metoa Pynre—KyTTa nepBoro nopsiaka;

B) MetoJ Pynre—KyTTa yeTBepToro nopsiaka.

34. Kakoe KOJIMYeCTBO ATAllOB B PELICHUU 33Ja4d MOJEIMPOBAHUS CITydaii-
HBIX BEJIMYMH C HOPMAJIbHBIM 3aKOHOM PACIIpEIeIICHUs ?

a) 1;

0) 3;

B) 2;

r) 4.

35. Kak Ha3pIBaroTCs MOJEINM, B KOTOPBIX MPEANOIaraeTcsi OTCyTCTBUE BCS-
KHX CIy4YalHBbIX BO3JCMCTBUU M HMX 3JEMEHTHI (AJIEMEHThl MOJENH) JOCTATOYHO
TOYHO YCTAHOBJICHBI?

a) CTAaTUYECKHUE;

0) IeTepMUHUPOBAHHBIE;

B) IMCKPETHBIE;

') IMHAMUYECKUE.

36. MareMaTH4ECKOE 0)KHUJAHUE €CTh
a) HecTyJaiiHas BeJIMYMHA JIJIs1 JUCKPETHOM U HETIPEPHIBHOM BEITMYMHBI,
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0) HecnyualiHas BeJIMYMHA JJI TUCKPETHOMN BEJIMYUHBI;

B) CilydailHasi BeJTMUMHA JIJISl AUCKPETHOM U HENIPEPHIBHON BETUYMHBI;
I) clly4yaiiHas BeJIMYMHA JJI1 TUCKPETHON BETUYUHBI;

1) HECITy4aiiHasi BEJIMYMHA JUIsl HEPEPBIBHOM BEJIMYNHBI;

€) cilydaiiHasi BeJIMYMHA JUIsl HENPEPhIBHOW BEJIMYMHBI.

41. MeTon «30JI0TOTO CEUEHUS SIBIISIETCSI METOIOM
a) TPAJIMEHTHBIM METOJIOM;

0) MpsIMOTO TIOMCKA;

B) IPaJIMEHTHBIM METOJIOM BTOPOTO MOPSJIKA.

37. B mpocreiiiieM citydae pHu pacyeTe ONpeeIeHHOI0 HHTerpaia (pyHKIuu
ero MPEeJICTABIISAIOT B BUJIE:

a) CyMMBbI 3HaYeHUH QyHKIINU;

0) nmpou3BeIeHUs 3HaYCHUN (PyHKIINH;

B) Pa3HOCTh 3HAYEHUU (PYHKIIUH.

38. B ueMm 3akiir04aeTcs MoCTpOEHUE MaTeMaTUHYECKOU Mo1eNn?

a) B OIpE/IeNICHNUH CBSI3ei MEXy TEMU WIIM UHBIMU MPOILIECCAMU U SABJICHHUSI-
MU, CO3JIaHMM MaTeMaTHUYeCKOro armapara, MO3BOJISIOLIErO BBIPA3UTh KOJIHYE-
CTBEHHO CBSI3b MEXJY TEMHU WJIM UHBIMH MPOLECCAMU U SBICHUSMU, MEXKY UHTE-
PECYIONIMMU CrienuainucTa GU3NIeCKUMU BeIMYMHAMU, U (DaKTOpaMu, BIUSIOIIH-
MU Ha KOHEYHBIH pe3yJIbTar;

0) B ompeeNeHNN CBSA3eH MEXKIy TEMHU WJIM WHBIMHU MPOIECCAaMU U SIBJICHHU-
MM, CO3JIaHMM MaTE€MaTUYECKOTO ammapara, MMO3BOJISIONIETO BBIPA3UTh KOIUYe-
CTBEHHO M KaYECTBEHHO CBS3b MEXKIY TEMHU WJIM MHBIMH MPOIIECCAMU U SIBICHUS-
MU, MEXIY MHTEPECYIOIIUMH CHeHaIncTa (PU3NYECKUMH BEJIMYMHAMU, U (HAKTO-
paMH, BIMSIOIIUMHI HA KOHEYHBIN PE3yJIbTaT;

B) B ONPEACIICHUM CBA3EH MEXKIYy TEMHU WIH UHBIMH MPOLECCAMU U SIBJICHU-
SIMU, CO3/IaHUM MaTEMaTHYECKOTO amnmnapara, MO3BOJISIONIETO BBIPA3UTh KOIUYE-
CTBEHHO CBSI3b MEXJY TEMHU WJIM UHBIMH MPOLECCAMU U SIBICHUSIMU, MEXY UHTE-
pPEeCYIOIUMH CIICIUAINCTa MAaTEMAaTUUYECKUMU BEJIMYMHAMU, U (aKTOpamH, BIIUS-
IOIIUMU Ha KOHEUHBIN PEe3yJIbTaT;

') B OIPEICTICHUH CBSI3el MEXy TEMU WM UHBIMU MPOIECCAMU U SIBJICHUS-
MU, CO3JAHMHM MATEMATHUYECKOI'O ammapara, MO3BOJISIOIIET0 BBIPA3UTh KOJIHYE-
CTBEHHO M Kau€CTBEHHO CBS3b MEXJYy TEMH WJIM UHBIMHU IPOLIECCAMU U SIBJICHUS-
MU, MEXAY HHTEPECYIOIIUMH CIEIUaINCTa MaTEeMaTUYECKUMU BEIWYMHAMH, U
dakTopamu, BIUSIONTUMA HA KOHEYHBIA PE3YJIbTAT.

39. Kakoe ycnoBre HE0OXOUMO COOIOAATh Ha KaXKJOM IlIare MHTErpUpOBa-
HUS TIPU IPUMEHEHUH JJIs1 PEIICHUS] CUCTEMBI T PEepeHIINaTbHBIX YPAaBHCHUN TEX
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K€ METOJIOB, UTO U JUIs PELIEHUs OJHOT0 AU(PepeHIINaIbHOIO ypaBHEHHS IEPBOTO
nopsiaka?

a) BCE YPaBHEHHUS CUCTEMBbI HEOOXOJUMO peIlaTh MOCIEA0BATENbHO;

0) Bce ypaBHEHUS CHCTEMbI HEOOXOAUMO peliaTh MapajiesibHo;

B) HET MPaBUJIBHOI'O OTBETA.

40. Kakas 3aa4ya He nojiaeTcs TOUHOMY petieHro Ha OBM B Bune popmyn?
a) BCE YKa3aHHbIE TOJIJIAI0TCS;

0) nuddhepeHMAIBPHO-UHTETpATIbHASI CUCTEMA YPaBHCHUM;

B) MHTETpaJIbHOE YpaBHEHUE 1-TO MOPAIKA;

r) auddepeHnnanbHas CHCTeMa ypaBHEHUH;

1) CHCTEMAa HEJIMHEWHBIX YPaBHEHUU.

41. Kakoi Mozieu ObITh HE MOJKET?
a) BEIIIECTBEHHOM, MaTEMAaTUYECKO;
0) BelIeCTBEHHOM, (PU3NUECKOI;

B) UACATbHOMN, (PM3HUECKOI;

I') UICAIbHOM, MAaTEMATUYECKOM.

42. Kakou METOJ Ha3bIBAETCS IPATUECHTHBIM?

a) METOJ, B KOTOPOM JIJIs1 HAXOXKJAEHUSI KOPHSI UCIIOJIb3YETCsl 3HAUEHHUE MPO-
U3BOJHOM;

0) MeTo/a, B KOTOPOM ISl HaXOXJIEHUS KOPHS MCIOJIb3YETCsl HAXO0XKJICHUE
3HayeHUs! PYHKIUH B PA3JIMYHBIX TOUKAX MHTEpBaja U30JALUY;

B) METOJl, B KOTOPOM I HaxOXJEHUS KOPHS HCIOJIb3YETCS HAaXO0KJIECHUE
3HaueHUs PYHKIMH Ha IPaHUIAX HHTEpBaJia U30JISALIHH.

43. YKaXuTe METOJI, HEPUMEHSIEMBIH JIJIs1 KOMITBIOTEPHOTO MO/ICIMPOBAHUS:
a) SKCIIEPUMEHTAIILHBIN aHAJIH3;

0) TouHOE pelieHue B Buae GopMy;

B) YUCJICHHOE PEIlICHUE.

44. MeToy MOJIOBUHHOTO JICJICHUS MPUMEHUM IS CITyqast
a) areOpanyecKkoro ypaBHeHUS,

0) TpaHCLIEHJCHTHOTO YPaBHEHUS;

B) IPUMEHHUMO K 000UM.

45. PazneneHHble Pa3HOCTH WCIOJB3YIOTCS WHTEPIOSIIMOHHBIM MHOTOYJIC-
HOM B (popmax

a) HeroToHa;

0) Jlarpanxa;

B) B SIBHOM BHJIE.
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6.5 Bonipoch! AJ1s1 NOATOTOBKH K 3K3aMeHY (TeCTOBOMY KOJIJIOKBUYMY)

1) Yro Takoe conepxareiabHas U KOHUeNTyalbHas monenu? Jlaiite omnpene-
JIEHUE MaTEMaTUYECKOT0 MOJIETUPOBAHMSL.

2) [IpuBeaute kiaccupuKaLUIO MATEMATUYECKUX MOJIENICH B 3aBUCUMOCTH OT
CJIIO)KHOCTH OOBEKTA.

3) [IpuBenure kiaccupuKanrio MaTEMaTUHYECKUX MOJIeNIel B 3aBUCUMOCTH OT
ornepaTopa MOJEIH.

4) TlpuBenute KiIacCU(PUKAILMIO MATEMAaTUYECKUX MOJIEJICH B 3aBUCUMOCTH OT
apamMeTpOB MOJEIIN.

5) lIpuBeauTe kiaccupukalvo MaTEeMaTUYECKUX MOJIeNIe B 3aBUCUMOCTH OT
LEeJIed MOJEITUPOBAHUS.

6) [IpuBenure kiaccuPuKanro MaTEMAaTUHYECKUX MOJIeNIEl B 3aBUCUMOCTH OT
METOJIOB pean3aluu.

7) Kakue ocHOBHBIE 3Tambl MpoOIECCa CXEMOTEXHUYECKOTO MOJAEIMPOBAHUS
UCIIOJIb3YIOTCS MPU MTPOEKTUPOBAHUU JIEKTPOHHBIX YCTPOUCTB?

8) Kakue nBe rpynmsl mapaMeTpoB UCHOIb3YIOT MPU CXEMOTEXHUYECKOM MO-
nenupoBaHun? JlaliTe UX KpaTKylO XapaKTepUCTHKY.

9) Kakue BubI pacyeTa 1 aHaJIM3a CXEM UCIOJIb3YIOT IPU MOJEITUPOBAHUN?

10) B ueM cocTout mapaMmerpuyeckas ONTUMHU3ALMSA U CTPYKTYPHBIM CHHTE3
cxem?

11) Kak npoBoautcs obciienoBaHrue 0ObEKTa MOJETUPOBaHUS U (PopMyIu-
POBKa TEXHUYECKOTO 3aJIlaHus Ha pa3paboTKy Mojenn?

12) KoHuenryanbHass 1 MareMaTU4ecKasi OCTAaHOBKA 3aJa4Ml MpU MPOBELE-
HUW MaTEeMaTUYECKOTO MOJICIIUPOBAHMSL.

13) Kak npoBoauTCs KaueCTBEHHBIM aHAIW3 U MPOBEPKA KOPPEKTHOCTH MO-
JIEJIH TIPY IPOBEICHUH MATEMATHYE€CKOT0 MOJIEIUPOBAHMS?

14) Kak npoBoguTcsi BEIOOp M 0OOOCHOBaHME METOJIOB PEIICHMS 3ajad Mpu
MIPOBEJECHNH MAaTEMATUYECKOTO MOAEIUPOBAHUSA?

15) Kak mpoBoauTCs MpoBEpKa aeKBaTHOCTH MOJIEIN MPU MPOBEICHUN Ma-
TEMaTUYECKOr0 MOAEIIUPOBAHUSA?

16) Kakue BO3MOKHOCTH MPETOCTABIISAET U KAKME OCHOBHBIE 3TAlbl IIpoliecca
MaTEMaTUYECKOr0 MOJEIMPOBAHUS HEYNPABIAEMbIX OJHO(A3HBIX U TpeX(a3zHbIX
BBIITPSIMUTEIICH?

17) Kakue BO3MOKHOCTHU MPEJOCTABIISIET U KAKUE OCHOBHBIE ATalbl Mpolecca
MaTEMaTUYECKOr0 MOJEIUPOBAHUS YIPABISIEMBIX OAHO(DA3ZHBIX W Tpex(dazHbIX
BBITIPSIMUATEIICH ?

18) Kakue BO3MOKHOCTH MPETOCTABISAET U KAKME OCHOBHBIE 3TAlbl IIpoIlecca
MaTEMaTUYECKOI0 MOAEIIMPOBAHUS PETYIISITOPOB IEPEMEHHOTO HANPSKEHUA?
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19) Kakue BO3MOKHOCTH MPEJOCTABIISIET U KAaKUE OCHOBHBIE ATalbl MpoIecca
MaTeMaTU4ECKOr0 MOJIEIMPOBAHNSI aBTOHOMHBIX HHBEPTOPOB?

20) Kakue BO3MOXHOCTHU MPEIOCTABIISIET U KAKUE OCHOBHBIE 3TAIlbI IIpoIiecca
MaTEMaTUYECKOTO MOJCIMPOBAHUS CHCTEM CTAOWMIIM3AIMK BBIXOJHOTO HAMPSIKE-
HUsI HTHBEPTOPOB TOKA?

21) Kakue BO3MOXHOCTH MPEIOCTABIISIET U KAKUE OCHOBHBIE ATAIlbI IIpoiiecca
MaTeMaTUYECKOro0 MOJICIMPOBaHUS OJTHO(A3HBIX U UHBEPTOPOB HAIIPSIKESHMUSI ?

22) Kakue BO3MOXHOCTU MPEIOCTABIISIET U KAKUE€ OCHOBHBIE ATallbl IIpoliecca
MaTEMaTUYECKOr0 MOACIIUPOBaHUS TPeX(Pa3HbIX MHBEPTOPOB HAIIPSKEHUS?

23) Kakue BO3MOXHOCTHU MPEIOCTABIISIET U KAKUE OCHOBHBIE 3TAllbl IIpoIlecca
MaTEMaTUYECKOI0 MOJECIMPOBAHUS MPOLECCOB YACTOTHOI'O PEryJIMPOBAHUS aCHUH-
XPOHHBIM 3JIEKTPOIIPUBOIOM?

24) KakoBbl BO3MOKHOCTH KOMITBIOTEPHOTO MOJCIMPOBAHUS AJIEMEHTOB U
YCTPOMCTB € UCIOJIb30BAHUEM CTAaHIAAPTHBIX MMAKETOB MPOrPAMM MOJEIUPOBAHUS?

25) KakoBbl BO3MOYKHOCTH KOMIIBIOTEPHOTO MOJEIUPOBAHUS CUCTEM CHIIO-
BOM JJIEKTPOHUKH C MCIOJIb30BAHUEM CTAaHIAPTHBIX MAKETOB MPOrpamMM MOJEIIH-
poBaHus?

6.6 IIpuMepHasi TeMAaTHKA KYPCOBBIX padoT
KypcoBbie paboThl HE IPETyCMOTPEHBI.
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caiit. — benropoa. — URL: http://ntb.bstu.ru/jirbis2/. — TekcT : 371€KTPOHHBI.

3. KOHCynbTaHT CTyJAEHTa : 3JEKTPOHHO-OMOIMOTEYHass cHucTeMa. —
MockBa. — URL: http://www.studentlibrary.ru/cgi-bin/mb4x. — Texkct
3JIEKTPOHHBIMN.

4. YuuBepcuteTckas OuOnMMOTEeKa OHJAWH : 3JIEKTPOHHO-OMONIHMOTeUHas

cuctema. — URL: http://biblioclub.ru/ 29
DIIEKTPOHHBIH.

5. IPR BOOKS : snexktpoHHO-O0ubOMIMOTEUHAas cuctema. — KpacHoropck. —
URL: http://www.iprbookshop.ru/. — TekcT : 351eKTpOHHBIIA.

»hp?page=main_ub_red. — TekcrT :
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8 MarepuajbHO-TeXHUYECKOE O0ecnevyeHne U CIUTITHHbI

MarepuanbHO-TeXHHUYECcKass 0a3a oOecrieunBaeT MPOBEIACHUE BCEX BHUIOB
NeSITETLHOCTH B MpoIiecce o0ydeHusi, cooTBeTcTByeT TpedoBanusiMm GI'OC BO.
MatepuanbHO-TeXHUYECKOE 0OecIieueHre MPEeACTaBIeHO B Tabuue 7.

Tabnuma 7 — MaTepuaibHO-TEXHUYECKOE 00CCTICUCHIE

HaunmenoBanme 000py10BaHHBIX yI€OHBIX KAOMHETOB

Anpec (mecTonoiio-
KEHHE) yUeOHBIX
KaOMHETOB

CrnenuanbHble TOMEICHHS:

Mynemumeouiinas 1ekyuoHHas ayoumopus (48 nocadounvix mecm)
[Tpoextop EPSON EMP-XS5 (1 mr.); Jomamuuii kunoreatp HT-475
(1 mT.); mepcoHanIbHBIH KOMIIBIOTEp, JIOKAJIbHAsI CETh C BBIXOJOM B
Internet

AynuTopuu Ui MPOBENCHUS MPAKTUUECKUX 3aHATHUH, JUIsI cCaMOCTOsI-
TEIbHON pabOTHI:

Komnwvromepnuiii knacc (11 nocadounwvix mecm) i TPYNIOBBIX U UH-
JTUBHUTyalTbHBIX KOHCYJIBTAIMH, OpraHU3aIud CAaMOCTOSTEILHON pabo-
Thl, 000PYAOBaHHBIN yueOHOI MeOesblo, KOMIbIOTEPAaMH C HEOTPaHH-
YEHHBIM JIOCTYTIOM K ceTu MHTepHeT, BKimouas goctyn k ObC, nockoit
MapKEepHON MarHUTHOU

IOV

ayn. 206 xopr.

IS¥)

aya. 207 xop.




JInct cornacosanus PII/]

PazpaboTanu:

Crapimmi npenoaaBaTeib Kad)eI[DBI

SJIEKTDOHUKUA U DATUODU3UKU
(mOMKHOCTB)

Crapinyii npenojgaBaTeib Kad)eI[DI)I

SJIIEKTPOHUKHU Y DAOUODUZUKHI
(1OMKHOCTB)

W.o. 3aBenytomero kadenpoi
3JIEKTPOHUKHU U pagropu3uKu

ITpotokon Ne_1 3acenmanus kadenpbl
BJIEKTPOHUKH U paguoGU3uKu

W.o. nexana dakynpTeTa
HH(OPMAIIMOHHBIX TEXHOJIOTHH U
aBTOMaTHU3AlMK MPOU3BOICTBEHHBIX
TIPOIIECCOB

CoracoBaHo

IIpencenatens METOAUYECKON KOMUCCHU
11.04.03 KonctpyupoBaH#e ¥ TEXHOIOTHS

SJIEKTPOHHBIX CPEACTB,
(_HH(];)OpMaI_[I/IOHHBIC TCXHOJIOTHHU

IIPOEKTUPOBAHUS 3JIEKTPOHHBIX YCTPOHCTB)

HavanbpHuK y4eOHO-METOAMYECKOro IIeHTpa éz/ -

% B.M. YVimakos

(noamnucs ©.1.0.)

A.B. Epemuna

©(nodnuch ®.1.0.)

A.M. AdaHacres

©.1.0.)

ot 30.08.2024 r.

%% B.B. /IpsgukoBa

u{o;m//é/ ©.1.0.)

Mﬂﬂ’ﬂ? A.M. Adanacoes

<Tmexmtce ©.1.0.)

/

0O.A. KoBajeHko

(roamnucey ®.1.0.)
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JIucT n3MeHeHu U JOIOJIHEHUN

Howmep nzmenenus, 1ata BHECEHUS U3MEHEHUS, HOMEP CTPAHULIbI JJIs BHECEHUS
N3MEHEHUHN

J1O BHECEHM I USMEHEHUU: TIOCJIE BHECEHU I UBMEHEHU:

OcHoBaHUe:

Iloanuce nuia, OTBETCTBEHHOTO 32 BHECEHUE U3MCHCHUI




