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PaGouass mnporpamma aucuMIUIMHBI «COBpPEMEHHbIE TMPUHLUIBI TOCTPOEHUS CUCTEM
aBTOMATHUYECKOr'0 YIPABIIEHUS» pa3paboTaHa:

- B cootrBercTBUH ¢ TpeboBanusmMu ®I'OC BO — maructpaTypa mo HampaBiIeHUIO MOATOTOBKU
«13.04.02 DnexkTpod’HEpreTuKa U AIEKTPOTEXHUKA», YTBEPKIACHHOTO MpukazoM MunoOpHayku Poccun
No 147 ot 28.02.2018 r;

- Ha OCHOBAaHUH y4eOHOT0 TUIaHA MarucTpaTypsl mo HanpasieHuio «13.04.02 DnexTposnepreTuka
U DJCKTPOTEXHHMKa» HAIMpPaBICHHOCTh (MpOQuib) «IIEKTPONPUBOABI U CHCTEMBl yIpaBIICHUS

SJICKTPOIIPHUBOJOB).

CocraButenb K.T.H., nou. babypun C.B.

PaGouasi mporpaMmMa paccMOTpeHa W 000peHa Ha 3aceJaHuu Kadeaphl AIEKTPOIHEPTCTUKH U

anekTpomexanuku oT 30.01.2023 r., mporoxoisr Ne 09/03.

3aBenyronuii kageapoit K.T.H., JIOII. C.B. babypun



1.IEJIA Y 3AJJAYM IMCOUATIIVHBI

I_[e.m, AUCHHUIIINHbI
- U3YUYCHHUEC THUIIOBBIX CUCTEM ABTOMATHYCCKOI'O0 YIIPABJICHHA JJICKTPOIPUBOAAMU COBPCMCHHBIX IIPO-

M3BOJICTBEHHBIX MeXaHU3MOB. COBpEMEHHBII 3JIEKTPOIPHUBOJI CTPOUTCS Ha Oa3e cTaTMuecKoi mpeobdpa-
30BaTeIbHON TEXHUKHU, B KOTOPOU MCHOIB3YIOTCS MOJHOCTHIO YIPABISiEMbI€ CHIIOBBIE TOIYITPOBOIHUKO-
Bbie KiIt0ouM (GTO, IGBT u 1.11.), ¢ opueHTanueir Ha MUKpPOIIPOLIECCOPHBIE CUCTEMBI PETYJIMPOBAHUS, pe-
AIU3YIOUIUE TOT WM UHOM aJITOPUTM YIPABIICHHUS.

OcHoBHbIE 32124 U CUUILJIMHBI:

*  TOJy4YeHHE OOIIEro MpeJCTaBICHHUS O MOCICAHHUX pa3paboTKax BEAYIIUX 3JIEKTPOTEXHUYECKHX
(bupM Kak OTEUECTBEHHBIX, TAK U HHOCTPAHHBIX, B 00JIACTH aBTOMATHU3UPOBAHHOTO 3JIEKTPOIIPUBO/IA;

*  (dopMHUpOBaHHME NPEACTABICHUSA O (PU3MUYECKUX SBICHUSAX, MPOTEKAIOIIMX B CHUCTEMax 3JEKTPO-
MIPUBOJIOB KaK 3JIEKTPOMEXaHUUECKUX YCTPOMCTBAX B TEPMHUHAX M MOHSATHSIX AJIEKTPOMEXAHUKU C OJIHOM
CTOPOHBI, M a0CTPAKTHOTO 0OOCHOBAHMS TEX YK€ SBJICHUH B a/ICKBATHBIX MAaTEMaTHUECKUX MOJIEIAX DIICK-
TPOIIPUBO/Ia KaK OOBEKTa YIPABICHUS B TEPMUHAX U MOHATUSAX TEOPUU aBTOMATHUECKOTO YIPABIICHUS C
apyroii ctopoHsl. [logo0HOTrO pona ayalbHOCTH MO3BOJISIET HaWOOJIee MOJTHO OCO3HATH T€ aJTOPUTMBI
yIpaBJIeHHs, KOTOPHIE UCIIOIB3YIOTCSI B HACTOSIEE BpEeMs, Kak B TEOPHH AJIEKTPONPUBOA, TAK U CMEX-
HBIX OTpaciiiX HAyKU U TEXHUKH.

2. MECTO JUCHMIIJIMHBI B CTPYKTYPE OIIOII BO

Hucturnnuna «CoBpeMEHHBIE MPUHIMIBI MMOCTPOSHUS CHUCTEM aBTOMATHYECKOTO YIIPABIICHUS
OTHOCUTCS K JUCHMIUIMHAM TI0 BBIOOPY 4YacTH, (QOpMHUpYyeMOW ydacTHUKAMH OOpa3oBaTEeIbHbBIX
otHomeHnd bioka 1 «/lucuurmmabl (MOAYJIH), OCHOBHOW TPO(ECCHOHAIBLHOW 00pa30BaTEIILHOM
[porpaMMbl O HampaBJIeHUI0 NOArOoTOBKH «13.04.02 DnexkTpo3’HepreTuka M 3JIEKTPOTEXHUKA» H
U3y4aercs BO 2 ceMecTpe.

Hucuunnuna «CoBpeMEHHbIE MPUHIMIBI MMOCTPOEHUS CHUCTEM ABTOMATHYECKOTO YIPABICHUS
SIBJIIETCS. OCHOBOIOJIATaloIIeN ISl M3y4eHUs CIeNYIOMMX TUCHUILINH: «MoenrpoBaHue U Iporpamm-
HOE 0oOeclieyeHre CUCTEM yIpaBlieHus», «[IpobieMbl SJeKTPOMAarHUTHON U AIEKTPOMEXaHUYECKOU COB-
MECTUMOCTH B AJIEKTPOTEXHUUYECKUX KOMILIEKCAX).

Oco0eHHOCThIO AUCUUIUINHBI SBISETCS TO, YTO OHA OXBATHIBAET KOMILIEKC MPOOIEM, UMEIOIINX
OTHOIIEHHE K Pa3BUTHIO 3JIEKTPOTEXHUYECKUX HAyK M HAIpaBlieHAa Ha OBJAJEHHE METOJIaMU Hay4yHO-
HCCIIeIOBATENBCKOM paboThI U MpodeccuoHaNIbHOE UX TPUMEHEHUE.

3. INTAHUPYEMBIE PE3YJIBTATBI OBYYEHMUS IO JUCIUIIJIMHE, COOTHECEHHBIE
C INTAHUPYEMBIMH PE3YJIbTATAMHA OCBOEHMS OBPA3OBATEJIBHOM
ITPOI'PAMMBbI

[Ipouecc m3zydeHus: nucuuiuiiHbl «COBpEMEHHbBIE NMPUHLMUIBI TOCTPOCHUSI CUCTEM YIpaBICHUS
AJICKTPOIPUBOJIOMY» HaIpaBJieH Ha (GOPMHUPOBAHKE CICAYIONTNX KOMIETEHITUH:

DopmMupyeMble KOMIIETEHIMU

KOII H HAMMCHOBAHUE HHAMKATOPA

Conep:kanue KOMIIETEH- Kon
AOCTUKEHHS] KOMIIeTeHIIUH
M KOMIICTCeHIIUH

Crnioco0eH npoeKTUPOBaTh ITKC-2 [NIKC-2.1. Pa3pabareiBaeT ¥ aHAIM3UPYET BApUAHTHI pe-

ANIEKTPONPUBOIBI U CH- IIEHUsI TPOOJIEMBl, MPOTHO3UPYET IMOCIEACTBUS NPUHH-

CTEMBbI YIIPaBJICHUS JJIEK- MaeMBbIX PELICHH.

TPOIIPUBOJIOB INIKC-2.2. HaxouT KOMIPOMUCCHBIE PELICHHS B YCIOBH-
X MHOTOKPUTEPHAILHOCTU U HEOPEIETICHHOCTH.
[NIKC-2.3. TIpoBOOUT OLEHKY TEXHHUKO-IKOHOMHUYECKON
3¢ (HEeKTUBHOCTH IPUHUMAEMBIX PEIICHHUH.




4. CTPYKTYPA U COAEP KAHUE NIUCIHUIIJINHBI
4.1. O0beM TUCHUIIHHBI U BUbI y4eOHOH padoThI
O6m1ast Tpy10EMKOCTh Y4EOHOM TUCHIUILINHBI COCTABIISACT 6 3a4€THBIX eMHUIIBI, 216 aK. yacos.

AK. 4Yachbl 110
Bup y4eoHoii padoTnl Bcero ak. yacos ceMecTpam
2

AynutopHasi padoTa, B TOM YHcJIe: 36 36
Jlexmum (JI) 9 9
[Tpaktuueckue 3ausarus (I113) - -
Jlaboparopusie pabots (JIP) 27 27
CamocrositesbHas padora cryaentos (CPC), B Tom 144 144
4yHciie:
Brinonnaenue kypcoBoit paboThI (IMpoeKTa) 36 36
PacuerHo-Tpaduueckas padbota (PI'P) - -
Pedepar 12 12
[ToaroToBKa K MPAaKTUIECCKUM 3aHSATHSIM - -
IToaroroBka K J1abOpaTOPHBIM 3aHATHIM 96 96
IIpomexyTouHas arrecTanus — dk3ameH (J) 36 (9) 36 Q)
OO0mas TPy10eMKOCTh THCITUILTHHBI

aK. vac. 216 216

3a4. ejl. 6 6

4.2. ConepxaHue TUCUUILTUHBI

V4eOHBIM IIaHOM MMpEaAYyCMOTPCHBI: JICKIIUH, J1a60paTopHHe pa6OTBI H CaMOCTOATCIIbHAaA pa60Ta.

4.2.1. Pa3neynl AMCHUILINHELI M BUALI 3AHATHI
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Paznen 1 «CoBpeMeHHbIE TPUHIIMIIBI U aJITOPUTMBbI 83 5 8 70
YIPABJIECHUS SJIEKTPOIPUBOIAMHM
Paznen 2 «CoBpeMeHHBIE CTPYKTYPBI JIEKTPOIIPUBOIOB 97 4 19 74
KaK 3aMKHYTBIX CUCTEM aBTOMATHYECKOTO YIPABIICHUSI
BCEI'O: 180 9 - 27 144
[ToaroroBka k 3K3amMeHy 36
Hroro: 216
4.2.2.Coaep:xaHue pa3ieoB IUCHUILINHBI
Ne . TpyroeMKOCTb
Pasne.m)l AUCIIUIIJIMHBI Conepmaﬂne JICKIIMOHHBIX 3aHATHHU
n/n B aK. yacax
1 | Pazmen 1. QOYHKIMOHAIBHBIE CXEMbl COBPEMEHHBIX CHCTEM
«CoBpeMeHHbIE 3JIEKTPOINPUBO/IA. JuHamuyeckre MOJIEITHN 5
MIPUHIUIIBI U MEXaHWYECKOM YacTH 3eKTponpuBoja. Cratnueckas




n/n

Pa3nenn! 1M cHUIIINHBI Conep:xaHue JIeKUMOHHBIX 3aHATUH

TpynoeMkocTh
B aK. yacax

aIrOPUTMBI
yIIpaBJICHUS

u JTMHAMAYECKast YCTOMYUBOCTH CHCTEM
anekTponpuBosia.  OCOOEHHOCTHM  MEXaHWYECKOM

9JI€KTpOHpI/IBOI[aMI/I» JacTu IIpHUBOJia KakK 00BeKTa YIIpaBJICHUA B

3JIEKTPOMEXAHUYECKOU CHUCTEME. [Mpunaun
HEUYETKOTO YIPaBJICHHS JIEKTPOIPUBOJIAMH.

Pasnen 2.

SHGKTpOHpI/IBOI[bI KaKk CHCTEMbl aBTOMAaTH4YCCKOI'O

«CoBpeMeHHbIe ynpaBiaeHus.  CHCTeMBl  3JEKTPONPHUBOJIOB €

CTPYKTYpBI

NapaJuIeIbHON U C IIOCIEA0BATEIBHON KOPPEKLUEH.

NMEKTPONPUBOAOB Kak | CHHTE3 CHCTEM NOIYMHEHHOIO PETyJIUPOBAHHUSA
3aMKHYTBIX CUCTEM JJIEKTPONPUBOJAMHU. YIIPOLEHHBI METOJ CHHTE3a
aBTOMAaTUYECKOI'0 CUCTEM aBTOMAaTUYECKOIO YIPAaBIICHUS
YIIPABIICHUS» JJIEKTPONPUBOJAMUA  METOJOM  AHAJIMTHUYECKOTO

KOHCTPYHPOBaHUS. DJIEKTPONPUBOABI IIEPEMEHHOIO
TOKa C CHCTEMaMH MOAYMHEHHOTO YITPaBJICHUSI.

Hroro:

4.2.3. IlpakTnyeckue 3aHATHS

[IpakTrueckue 3aHATHS HE TPEAYCMOTPEHBI.

4.2.4. JlabopaTopHble paboThI

n/n

Pasnennl

HaumeHoBaHue J1a00paTOPHBIX padoT

TpyaoemMkocTb
B aK. yacax

Pazgen 1

[TocTpoeHre TMHAMUYECKON MOJIEIIM MEXAHUYECKOW YacTH
3JIEKTPONPUBO/IA, UCCIIEIOBAHUE MTEPEXOIHBIX MTPOLIECCOB,
MPOTEKAOIINUX B MEXaHUYECKOW YaCTH JIEKTPONPHUBOAA

HccnenoBanne IMHaAMUYECKUX CBOMCTB PETYNIATOPOB, BXOIALINX B
COCTaB CUCTEM YIIPABJIEHNS aBTOMaTHU3UPOBaHHBIMH
AJIEKTPONPUBOAAMHU

ITocTpoeHue u uccae0BaHNE KOMIIBIOTEPHON MOJIETN
JBYXKOHTYPHOTO 2JIEKTPOIIPUBO/IA C ITOCIE0BATEILHON
KOppEKLHEH

[TocTpoenue u ucciae0BaHNe KOMIIBIOTEPHON MOJIETH
JIBYXKOHTYPHOTO 3JIEKTPOIIPUBOJA C MApaJUICIbHON KOPPEKIUEH.

Pazgen 2

[TocTpoeHre KOMIIBIOTEPHON MOAEIH IEKTPOIIPUBOAA C
BEKTOPHBIM YIIPABJIEHUEM IIPH OPUEHTALMU CUCTEMBI KOOPJUHAT
10 BEKTOpPY NOTOKOCLEIUIeHus poropa. Mccnenoanue
JUHAMHYECKHUX IIPOLECCOB, MPOTEKAIOIINX B DJIEKTPOIPUBOJIE C
BEKTOPHBIM YIIPABJICHUEM.

I/ICCJ'Ie}IOBaHI/Ie OJICKTPOMEXAHNYECCKUX IMTPOUCCCOB, MPOTEKAIOIINUX
B DJICKTPpONPUBOAC C IIPAMBIM YIIPABJICHUECM MOMCHTA.

HccnenoBanue peryanupyeMoro NpuBoaa NEPEMEHHOI0 TOKA C
ACMHXPOHHBIM KOPOTKO3aMKHYTHIM JIBUTATEJIEM MIPU paboTe OT
AKTUBHOTO BBIPSIMHUTEIIS

HccnenoBanue peryiupyeMoro npruBoja nepeMeHHoro ToKa ¢
CUHXPOHHBIM JIBUTATEJIEM C TIOCTOSTHHBIMU MarHUTaMH.

HccnenoBaHue 2J1€eKTPOMEXaHUYECKUX MTPOLECCOB, MPOTEKAOIINX
B AaKTUBHOM QUIBTpE

Hroro:

27




4.2.5. KypcoBbie padoThbl

[IpuMepHBIe TEMBI KYPCOBBIX paboOT

Ne T 6
eMbl KYPCOBBIX padoT
/i Yp p
1 CuHTE3 M MPOBEJICHUE pacueTa BEKTOPHON CUCTEMBbI YIIPaBJIEHUS AIEKTPOIIPHUBOIOM KOHBEHEPHOM

YCTaHOBKU,

5 CuHTe3 U MPOBEJECHUE pacueTa CUCTEMbl YIPABICHUS PEryIHUpPyeMbIM CUHXPOHHBIM 3JIEKTPOIIPH-
BOJIOM BEHTHJISITOPA TJIABHOTO MPOBETPUBAHUS

3 CuHre3 u IMPOBCACHHUC pacuCTa CUCTEMEI C IIPAMBIM YIIPABJICHUCM MOMCHTA 3JICKTPOIIPHUBOJIOM
MCXaHHM3Ma Hallopa KapbEPHOro sKCKaBaTopa

S. OBPA3OBATEJIBHBIE TEXHOJIOT A

B xozne 00yueHust mpuMeHsoTCS:

Jlekuuu, KOTOpbIE SIBISIFOTCSL OJHUM M3 BaKHEHIIMX BUJOB YUYEOHBIX 3aHATHHA M COCTABIIIOT OCHOBY
TEOPETUYECKOH MOATrOTOBKU 00ydarormxcs. Llenn IeKIMOHHbIX 3aHATHHA:

-aTh CUCTEMATU3UPOBAHHbIE HAyYHbIE 3HAHUS IO JUCLMIUIMHE, AKLUEHTHUpPOBaTh BHUMAHHE Ha
HanOoJIee CJIOKHBIX BOIIPOCAX TUCIUIIIUHBL;

-CTUMYJIMUPOBAaTh AKTUBHYIO I[I0O3HABATENbHYIO JIESATEIBHOCTh OOYYarolIMXCs, CIIOCOOCTBOBAThH
(OPMHUPOBAHMIO X TBOPYECKOTO MBIIIUICHUSI.

JlabopatopHbie pa6oThl. L{enm 1abopaTopHbIX 3aHATHI:

-YIJIyOUTh W 3aKpENMTh 3HAHUS, MOTYYEHHbIE Ha JIEKLIMSAX U B IPOLIECCE CAMOCTOATENILHOM padoThI
00y4JaroIMXCsl ¢ yueOHOM U HAyYHOU JTUTEpaTypOii;

['maBHBIM cofep)KaHMEM ATOTO BHIA YYEOHBIX 3aHATHI SBISIETCS paboTa KaXKIOro 00y4aromierocs mo
OBJIJICHUIO NIPAKTUYECKUMH YMEHUSMU M HaBbIKaMU MPO(eCCHOHATIBHON JIESITEeIbHOCTH.

KoncyabTanmm (Texyinas KOHCYJIbTaIs, HaKaHyHe K3aMeHa) SIBJISIETCS. OJJHOM U3 (hopM PyKOBOJICTBA
y4eOHOM paboTOil OOyuarolMxcs M OKa3aHUs MM IOMOLIM B CaMOCTOSATENIbHOM H3YYEHUH MarepHhaia
JUMCUUILINHBL, B IMKBUIALUKY UMEIOIIMXCS TPOOEIOB B 3HAHUSX, 33/10JDKEHHOCTEN 10 TEKYLLUM 3aHSITUSM, B
MOATOTOBKE MUCbMEHHBIX padoT (IIPOEKTOB).

Tekymime KOHCYNIbTallMM MPOBOJATCS IpenojaBaTeieM, BEAYIIMM 3aHATHS B Yy4eOHOHM rpymme,
Hay4HBbIM PYKOBOJIUTEJIEM U HOCAT KaK MHIMBUYaJIbHBIN, TaK ¥ IPYIIIOBOM XapaKTep.

CamocrosiTejibHasi pa0ora o0y4yarOlIMXCsl HampaBlieHa Ha YIrUIyOJleHHE W 3aKpeIuleHHe 3HaHWM,
MOJYYEHHBIX Ha JIEKUMSAX M JIPYIMX 3aHATUAX, BBIPAOOTKY HAaBBIKOB CAMOCTOSITEIBHOTO aKTHBHOIO
MIPUOOPETEHUs] HOBBIX, JONOJIHUTENbHBIX 3HAHWM, MOATOTOBKY K MPEACTOSAIIMM YYeOHBIM 3aHATUSAM U
IIPOMEXYTOYHOMY KOHTPOJIIO.

Kypcosasi padoTa 11o3BoJsieT 00yJaromyMcst pa3BUTh HAaBBIKM HAYYHOTO TIOMCKA.

6. OUEHOYHBIE CPEACTBA J1JIs1 TEKYIIETO KOHTPOJISA YCIIEBAEMOCTMU,
MPOMEXYTOYHOM ATTECTAILIMU IO U'TOT'AM OCBOEHUA JUCHUTLITAHBI

6.1. OneHoO4YHBIE CPeACTBA A/ CAMOCTOSITeJIbHON PadoThl H TEKYIEro KOHTPOJIsI
ycneBaeMoCTH

Pasznea 1. Beenenue. CoBpeMEHHbIE TPUHIUITBI U AJITOPUTMBI YIIPABJIEHUS SJIEKTPOIPUBOJAMH.

1. Kakue ABUratrenu HCIONB3YIOTCS B YaCTOTHO-PETYIUPYEMBIX SJIEKTPOIPHUBOJAX B KAueCTBE
HWCIIOTHUTENbHBIX ABUTATEIICH?

2. Kak B YaCTOTHO-PEryJIHpPYEMbBIX OJJIEKTPONPUBOJAX OCYIIECTBISIETCS yIpaBieHHe paboToi
nBurareis’?

3. Kak 3amuceiBaeTcs 3aKkOH ONTHMAJIBHOTO YIPABIEHHUS, WCIOJIb3YEMbIi B YacTOTHO-
pPEryJIMPYEMBIX 3JIEKTPONPUBOIAX ?

4. Yrto u3 ceds MpeaCcTaBIsgIOT JUHAMUYECKHE MOJISTH MEXaHNUYECKON YacTH dJIEKTPOIPUBOIa?

5. [IpyHIUT HEYETKOTO YIIPABICHUS JICKTPOIIPUBOIAMH.



Paznen 2. CoBpeMeHHbIE CTPYKTYPHI AJIEKTPONPUBOIOB KaK 3aMKHYTHIX CUCTEM aBTOMAaTHYECKOIO
YIIPaBJICHUS.

1. Yto u3 cebst mpeaCTaBIAIOT SJIEKTPOIPUBO/IBI KAK CUCTEMbI aBTOMATHYECKOTO YIIPaBICHUS?

2. Kak mpoBOJIUTCSI CHHTE3 CUCTEM TOJYMHEHHOTO PEryTHPOBAHUS dJIEKTPOIIPUBOIAMU?

3. UTo Takoe CUCTEeMBI 3JIEKTPOIIPUBOJIOB C MAPAIIEIBHON U € MOCIEA0BATEILHON KOPPEKIIHEH?

4. Tlopsigok NEeUCTBUN MpU CHUHTE3€ CHCTEM aBTOMATHYECKOTO YIPaBJICHUS AJICKTPOIPUBOIAMU
METOJ0M aHAJUTUYECKOTO KOHCTPYUPOBAHUS.

5. UTo Takoe 3JIeKTPOMPUBO/IBI IEPEMEHHOTO TOKA C CHCTEMaMH TTOJYMHEHHOTO YITPABJICHUS ?

6.2. OleHOYHbBIE CPeICTBA /1IJIsl MPOBEAEHUsI IPOMEKYTOYHOM aTTecTAlluH (IK3aMeHa)
6.2.1. [IpuMepHBIii NepevyeHb BONPOCOB/3aJaHNii K IK3aMeHy (10 AUCIHUIINHE):

1. B yem 3akioyaeTcsi OTIMYME €CTECTBEHHOW MEXaHMUYECKON XapaKTEepUCTUKH JBUTATENs OT
HCKYCCTBEHHBIX XapaKTEPUCTUK?

2. Or Kakux [apaMeTpOB MEXaHMYECKHX XapaKTePUCTHK HWCIOJHUTEIbHOTO JBUTaTelsl U
IIPOM3BOJICTBEHHOTO MEXaHU3Ma 3aBUCUT CTATUYECKAsi YCTOMUMBOCTD 3JIEKTPOIPUBOIa?

3. Kakoii 3aBUCUMOCTBIO ONUCHIBACTCSI MEXaHMYECKasi XapaKTepUCTUKA BEHTUIISITOPA

4. MarHuTHBI TOTOK MAaIIMHBI C HE3aBUCHMBIM BO30YyXIeHHEM yMeHbIImics B 2 pasa. Kak
U3MEHSTCS CKOPOCTh XOJIOCTOTO X0/1a M CKOPOCTh MTPH HOMUHAJIbHOM Harpy3ke?

5. Kak co3pmaercs B ;nabopaTopuu 3JIEKTPUYECKOrO IMPUBOJA MEXAHWYECKash Harpyska Ha Baily
ucneiTyemoro asurarens J117?

6. Kakme KOOpIMHATHI SBIAIOTCA BBIXOAHBIMH ISl OJIOKA BBIYMCICHHS HEHAOIIOJaeMbIX
KOOpJMHAT, HUCIOJIb3yeMOr0 B CHCTEMax YIPABIEHUS DJIEKTPONPUBOAOB C MPSIMBIM YIpaBICHUEM
MOMEHTa?

7. CKOJIBKO CEKTOPOB COJEPKUT (pa3oBasi IIIOCKOCTb, HCIOIb3yeMas B MaTeMaTUYECKON Mojaenu
JIBUTATENIS C MIPSMBIM YIIPaBJIE€HUEM MOMEHTa?

8. UTo mOHMMAalOT MOJ ONTHUMAJIBHBIM IMOJIO)KEHHEM OO0OOIIAIOIIEr0 BEKTOpa HAMpsIKEHUS Ha
(hazoBoii mIockocTu?

9. B KakoM HHTepBaJe MOXXET HM3MEHSATbCS BEIMYMHA CKOJIBKEHHSI ACHHXPOHHOTO JIBUTATEJ,
paboTaromiero B IBUraTesIbHOM pexume?

10. AHasioruyHble KakoMy MPHUBOJY AMHAMUYECKHE CBOWCTBA MMEET 3JIEKTPONPUBOJ Ha OCHOBE
ACMHXPOHHOTO JIBUTaTels ¢ BEKTOPHBIM YIIpaBIeHUEM?

11. JIns yero HeoOXOAUMBI aJalITUBHbIE CUCTEMBI YIIPABIEHUS JIEKTPONPUBOIOM?

12. Tlpu xaxom pexume paboTel DIl mpeBbilieHHe TeMIepaTypbl YacTel JBHTATENs 3a BpeMs
paloThI TOCTUTAET YCTAHOBUBILETOCS 3HAUCHUS?

13. Tlpu kakoMm pexkume paborel DIl TOK ABHraTens HUKIMYECKH MEHSETCs, Cranas BO BpEMs
MUHUMYMa IIUKIIa 10 HyJIs?

14. Kak ompenensitorcss peakTUBHbIE MOMEHTBHI, BO3HMKAIOIIME 3a CYET HEPAaBHOMEPHOCTH
MarHuTHOM MPOBOAMMOCTH BO3AYIIHOTO 3a30pa MO YIiIy OBOPOTa poTOpa?

15. Kakumu npenMyiiecTBaMu U HEIOCTaTKaMH 00J1aaeT BEHTUIIbHBIN ABUTATENb?

16. Kax BnusieT MOHMKEHHE HANPSDKEHHsI aCHHXPOHHOTO JIBUTATENsl IPU MYCKE Ha MyCKOBOM TOK U
ITyCKOBOW MOMEHT?

17. ns Tpex(a3HOro BEHTWJIBHOTO 3JIEKTPOJBUTATENII M MOCTOBOW CXEMbl HWHBEPTOpA Yroi
KOMMYTAIIUHA COCTABIISET?

18. Kak onpenensiercst 2€KTPOMarHUTHbI MOMEHT BEHTUJIBHOTO JIBUTATEISA?

19. B mraroBom pexxume paboThl CPETHUH 3a OJMH IIIar MOMEHT OIPEEIIIeTCS] COOTHOIICHUEM ?

20. Kakoe 3HayeHMe yrija 3ama3JbIBaHUSI COOTBETCTBYET HOMHHAJIBHOMY pEXHMY paboThI
CUHXPOHHOTO 3JIEKTPOJIBUTATENs?

21. Kakoe mNpeuMyIIecTBO IOJIy4aeT »3JEKTPONPHUBOJ NPU YBEIUYEHUH TOKA BO30OYXKIAECHUS
CUHXPOHHOTO J[BUTATEJsI, paOOTAIOIIETO OT ceTh?

22. Kakas cucrema uyactotHoro ympasineHus TITH-AJ] moxer obecrneduTh OONBIIYIO JKECTKOCTh
XapaKTEPUCTUK Y TOCTOSTHHYIO MEPErpPy30YHYI0 CITOCOOHOCTH?



23. B ckansgpHBIX cHCTEMax YacTOTHOTO ympaBieHHUs anekTpornpuBogoM TIITU-AJ] cBs3p Mexay
perynaropaMu (KaHaJlaM{) 4YacTOTbl W HANpsSOKEHWsT B CUCTEME YIPABICHUS OCYILIECTBISIETCS C
IIOMOIIBIO?

24. KakuM BBIpa)XEHUEM OIPENENAeTCs] TOTOKOCUEIICHUSI aCHHXPOHHOTO 3JICKTPOBUTATENs TIPU
CKaJISIPHOM YIIpaBJICHUU?

25. Yem co3maercst HJIEKTPOMArHUTHBIE MOMEHT [JBHUTATENs, B YaCTOTHO-PETYIHPYEMBIX
ANEKTPONPUBOJAX C BEKTOPHBIM YIIPaBICHUEM?

26. YeM cozniaeTcs MarHUTHBIN MOTOK JBUraTeNsl, CUSIUIIONINICS ¢ 0OMOTKOM poTopa, B 4aCTOTHO-
PEryIUPYEMBIX 3JEKTPONPUBOJAX C BEKTOPHBIM YIIpaBiieHueM?

27. Yto penar0T B LEISAX YNPOIIEHUS MAaTEeMaTHYECKOTO amnmapaTa, OINUCHIBAIOIIETO MPOILECcC
ANEKTPOMEXAHUYECKOTO MTPeoOpa30BaHUsl, MPOTEKAOIINUN B 00001IEHHON AJIeKTpUYecKoi MainHe?

28. KakuM OCHOBHBIM HEIOCTaTKOM O0OJajaeT cucTeMa ypaBHEHHMH, OMHCHIBAIOIIAS
ANEKTPOMEXaHUYECKHUH MPOoLIecC, TPOTEKAIOUK B 0000ICHHON 3JIEKTPUUECKON MalliHe, 3aTUCaHHbIN B
CUCTEMaxX KOOpJIUHAT?

29. UTo NOHMMAIOT MO/ CTPYKTYPHOM CXEMOM 3JIEKTpOnpUBoIa?

30. C moMompl0 Yero OCYIIECTBIISAETCS CBS3b MEXKIy KaHaIaMu (PEryJsiTOpaMu) YacTOTHl U
HaNpPsLKEHUs TpeoOpazoBaTetsi 4aCTOThI?

6.2.2 IlpumepHbIe TeMbl pedepaToB

Ne
u/n Tembl pedepaton
1 |MaremaTrueckue MOJIEIH B BUJIE HAIPaBJICHHBIX rpadoB
2 |Maremarndeckue MOJICII B BUJIE IIOTOKOBBIX rpados
3 |MopaenupoBaHnue CMCTEM aBTOMATU3AIMH C TOMOIIBI0 METO/A IIMKIJIOrpaMM
4 |CkansipHble CUCTEMBI YIIPABJICHUS
5 |BekTopHbl€ CUCTEMBI YIIPABICHHUSI
6 |Cucrembl IpAMOro YIpaBJIeHUs MOMEHTOM
7 | BeHTUJIbHBIN 3JEKTPONPUBOJ] «IIOCTOSIHHOTO TOKa)
8 |BeHTHIIBHBIH AJIEKTPOITPUBOJL «IEPEMEHHOTO TOKa»
9  |DnexkTponprBOJi HA OCHOBE BEHTHJIbHBIX PEAKTUBHBIX IEKTPOJIBUTATEIeH
10 |MuKpOMIpOIIECCOPHBIE CUCTEMBI YIIPABJICHUS
11 |Cuctemsl ¢ IporpaMMUpPYyeMbIMH JIOTHYECKUMHU KOHTPOJIJIEpaMH
12 |DnekrpornpuBoj ¢ poBIME perynsitopamu Ha ocHoBe T1JIK
13 |IIporpammuoe obecrieuerne LOGO SOFT
14 |IlporpamMmHo-TexHuueckuit kommiaekc KOHI'PA®D
15 |[IporpamMmupyemsble JJIOTHYECKHE YCTPONCTBA C MATPUYHOM CTPYKTYpOH
6.2.3. [IpuMepHbIe TeCTOBBIE 3aJaHHUS K IK3aMeHY
Bapuant Nel
Ne
i Bonpoc Bapuants! oTBeTa
A66pesuatypa IGBT pactmmdpossiBaeTcst 1. oaHOONEpaIMOHHBIX THPUCTOPOB;
1 CIIEAYIOIINM 00pa3oM... 2. TOJIEBBIX TPAH3UCTOPOB;
3. CHMMHCTOPOB (TPHAKOB);
4. IGBT-tpan3ucTopHbIX MOIYNEH.
V coBpeMeHHBIX Ipeodpa3oBaTeliell YacTOThI, HC- 1. TlpeoGpa3oBatens.
5 TOJIb3YEMBIX B 4ACTOTHO PEryIHPYeMBIX 1ekTpo- | 2. Jlarunk-npeoGpasosateis HHQOPMALHH.
' [PHUBO/IAX C BEKTOPHBIM YIIPABICHHEM CHIIOBAs 3. TlepemaTo4yHoe yCTPOHCTBO.
YacTh CXEMBbI BBIIIOJHEHA HA OCHOBE... 4. JlBurartenbHOE yCTPOICTBO




Kakoii u3 nepeuncisieMbIx 6JI0KOB U y3JIOB HE BXO-
IUT B COCTaB ()YHKLIMOHAITBHON

CXEMBI YaCTOTHOPETYIHUPYEMOTO AIIEKTPOIIPHUBOIA C
BEKTOPHBIM yIIpaBIeHHEM?

1. brok npeoOpa3oBanus TpexpazHbIX

(u3NUECKUX BEJINYMH B IBYX(a3HbIe.

2. bnok npeoOpazoBanus AByX(hazHbIX

(u3MUecKuX BEIIMYMH B TpeX(as3HbIe.

3. biok onpenenenust pa3oBOro ceKTopa, B KOTOPOM
HAXOJIUTCS BEKTOP MOTOKOCLETJICHUS CTaTOPA.

4. PerynsaTop CKOPOCTH.

QHCKTPOHPI/IBOIL Ha OCHOBE aCMHXPOHHOI'O
ABUTATECJIA C BEKTOPHBIM YIIPABJICHUECM UMECT
AaHaJIOTUYHBIC JTHHAMHWYCCKHC CBOﬁCTBa, Kakx H...

1. snexTponpusox no cxeme ABK.

2. anekrponpuso o cxeme CITY-AJ] co ckamsp-
HBIM YIIPaBJICHUEM U OOPATHO CBA3BIO MO YaCTOTE
BpaLCHUSI.

3. anexrponpuson no cxeme TII-AIIT ¢ nogunHeH-
HBIM PETyJINPOBAHUEM.

4. 3NeKTpONpPUBOJ] Ha OCHOBE aCHHXPOHHOT'O JIBUTa-
TeNsI ¢ KOPOTKO3aMKHYTBIM POTOPOM H
TUPUCTOPHBIM PETYJISITOPOM HANPSIKECHHUS.

B mMaremaTtudeckoit MOJeIM aCHHXPOHHOIO
JIBUTATEJNS], UCIIONB3yEeMOH B 3JIEKTPOIIPUBOJE C
BCKTOPHBIM YIIPABJICHUEM, BCC BEJIMUMUHBI: TOKH,
HaIPSDKEHUS TIOTOKOCHETUICHUS | T. 1. ...

1. coBmamaroT mo ¢a3e.

2. ABJIIAKOTCA BCJIMUUHAMU ITOCTOSIHHBIMU.

3. SIBISIOTCS BETMYMHAMH CUHYCOUIATIHHO U3MCHSI-
FOIITUMHCSL.

4, uMer0T HOMUHAILHOE 3HAYECHHUE,

115t TOTO YTOOBI PeaIn30BaTh PEKUM TOPMOKEHHS
MPOTUBOBKIIOYESHUEM 2 pojia

Yy ABUTATCIIA MOCTOAHHOI'O TOKAa C HE3aBUCUMbBIM
BO30YXICHHEM HEOOXOAUMO. ..

1. OTKII0YMTH LIETh SKOPS OT CETH U 3aMKHYTh €€ Ha
AKTHUBHOE CONPOTHUBIICHHE.

2. I3MeHUTh NOISPHOCTD HAIPSKEHUS], TOIBOAUMO-
r'Oo K LIEMH SIKOpSI.

3. I3MeHuTh NOJSPHOCTh HANPSKEHUS, TOJBOAUMO-
ro K LU SIKOpS, U BKIIFOYUTH B LIENb SIKOPS AOMOJI-
HUTEJILHOE CONPOTHUBIICHHE.

4. I3MeHUTh NOISPHOCTD HAIPSKEHUS,
MIOJIBOTUMOTO K LIEIH BO30Y>KICHHUS, U BKIIOUUTH B
Lenb BO30Y)KICHUS AOTIOIHUTEIbHOE
COIIPOTUBJICHUE.

g peanuzanuy 1ByX30HHOTO PETYIHPOBAHUS
4acTOTHI BPALICHUS B COCTaB 3JIeKTporpuBosa I-/]
HEO0XOIMMO BBECTH. ..

1. Perymnstop 4yacToTsl BpalleHHs FeHepaTopa.

2. Perynupyemsplii BO30yIUTENb B IIENH BO30YKIe-
HUS UCTIOJTHUTEIHHOTO JIBUTATEIIS.

3. Heperynupyemsblii BO30yIUTEINb B IIEHH BO30Y K-
JIEHVSI HCTTOTHUTEILHOTO JBUTATEIIS.

4. Perynupyemblii BO30YIUTENb B LIEITH
BO30YXJICHUS T€HEePaTopa.

OKCKaBaTOpHasl XapaKTEpPUCTUKA B
anexkTponpuBoze no cucreme TII-/]

dbopmupyercs. ..

1. 3a cyer oTpHUIIATEIHHON OOPATHOM CBS3H IO TOKY
2. 3a cUeT HeJIMHEWHOW 00paTHOH CBS3H B PETYIISATO-
pe

CKOpOCTH

3. 3a cueT 00paTHOM CBSA3M IO HANIPSDKEHUIO JBHUTa-
TeIs

4. Bo3nieiicTBHEM Ha TOK BO30YKJIEHUSI.

B cucreme reneparop - ABUTATENb MOCTOSHHOTO
toka (I'-/]) u3MeHeHre HanpsHKeHUs Ha SIKOpe
JBUTATEJSI IOCTUTAETCS IMTyTEM:

1. u3MeHeHus: TOka 0OMOTKH BO30YKCHHS JIBUTATE-
nst

2. U3MEHEHHs TOKa 0OMOTKH BO30YKICHHS I'eHEpa-
TOpa

3. u3MeHeHus HanpshkeHus roHHoro apuratesns (1)
4. nepeKITIoUeHHS OISIPHOCTH OOMOTKH

BO30OyAHTEIS

10.

B cucreme ABYX 30HHOT'O YIIPABJICHU
QJICKTPOIIPUBOAOM NNOCTOAHHOI'O TOKA
PEryJIUpOBaHUC YaCTOTEI BpAllICHUA ABUTaTCJIA B
JHaria3oHe OT WH a0 20H OCYHICCTBJISACTCA. ..

1. u3MeHeHrneM MOMEHTa MHEPIUH

2. YBeJ'II/IT-IeHI/IeM MArdimuTHOTI' O ITIOTOKA
3. yBEITMYCHUEM TOKA KOS

4. ocnabaeHNEM MarHUTHOTO IIOTOKA




11.

BripakeHue sHEpreTHUECKOro OaiaHca, JIeKaIIero
B OCHOBE TETUIOBOTO pacueTa JABUTATENS, IMEET
BU. ..

1. APdt = AQdt + CdQ
. APdt = AQdt — CdQ

. AAdt = PQdt + CdQ

12.

[Ipu mpaBUIIEHOM BBEIOOPE ABUTATEINS IO
MOIIHOCTH. . .

2
3. APdt = CQdt + AdQ
4
1

TemnepaTypa 0OMOTOYHOTO TPOBOA HE TOJDKHA
MIPEBBINIATH MTPEIETBHO JTOMYCTUMOTO 3HAYCHUS.

2. DJEeKTPOMAarHUTHBIA MOMEHT HE IOJ/DKEH IIpe-
BBIIIATh JOMYCTUMOTO 3HAUCHHSI.

3. MOIIHOCTh Ha BaIy HE JIOJDKHA MPEBBIMATH JI0-
ITyCTUMOTO 3HAYCHHUSI.

4. norpebisieMas MOIIHOCTh HE JOJDKHA IPEBLILIATE
JIOTTyCTUMOTO 3HAYCHUSI.

13.

I'mbkast oOpaTHas CBS3b B CHCTEMax
AIIEKTPOTPUBO/IA ITO OOpaTHAs CBS3b

1. Mo BenMYMHE KOHTPOJIMPYEMOTO IMapaMeTpa CH-
CTEMBI

2. ¢ I3MEHIEMBIM K03 PHUIFICHTOM TIepe1adun

3. MO TepBOH MPOU3BOAHON KOHTPOJIUPYEMOIO Ia-
pamerpa

CHUCTEMBI

4. ¢ anepuoIMYECKUM 3BEHOM MIEPBOTO MOPSIIKA

14.

ITpuHIMIIMaNbHBIM HEJOCTATKOM PAa30MKHYTBIX
CHUCTEM IEKTPONIPUBOIOB
SIBIISIETCSL:

1. HEBO3MOKHOCTh HOCTIKEHHS HOMHUHAJIBHONH CKO-
poctu

2. HEBO3MOKHOCTb YNPABIIATH HANIPSDKEHUEM

3. HEBO3MOKHOCTb 00€ecIieueHts BLICOKOM TOYHOCTH
peryaupoBaHuUs

4. HEeBO3MOXKHOCTh KOHTPOIUPOBATh TOK JABUTATEIS

15.

AJanTUBHBIE CUCTEMBI YIIPABIICHUS
3IIEKTPONPUBOJIOM 00ECIIEUNBAIOT ONITUMATIBHOE
MIPOTEKaHUE TTPOIIECCOB...

1. Ipu OTKITIOYEHUH OOPATHBIX CBA3EH

2. B YCIOBHUSX HEOIPEACICHHOCTH WM HEMOIHOTHI
uHQOpMaIUH

00 ycnoBHsAX paboTeI 00BEKTa

3. IpH MCYE3HOBEHUH HANPSDKEHUS TINTAHUS

4. B yCJIOBHSIX TOHMKEHHBIX HATPy30K MPHUBOJA

16.

B 4acTOTHO-peryIMpyeMbIX 3JIEKTPOIIPUBOIAX
yrpaBiieHHE paboTOoH ABUTaTelIsl OCYIECTBISIETCS
IIyTEM U3MEHEHHUH. ..

1. BenmuuuHbl HanIpsHKEHUS, TTOIBOJMMOIO K 0OMOT-
KaM cTaTopa.

2. BenuduHbBI 9acTOTHI HAMIPSHKCHUS, TIOJIBOIUMOTO K
00MOTKaM craTopa.

3. BennunH HanpshkeHUs, TOABOIUMOTO K 0OMOTKaM
CTaTOpa, ¥ YaCTOTHI ATOT'O HATIPSHKCHHUS.

4. BeauuuHbI OPOTUBO3/IC, BBOAUMOM B LIETIH
potopa.

17.

ITox nMHaMHUUYECKHUM I1aJIEHUEM CKOPOCTH
JBUTATENS IPH CKAaYKOOOPAa3HOM YBEIHYEHUH
CTaTHYECKOTO MOMEHTA Harpy3KH MOHUMAIOT. ..

1. HoBoe ycTaHoBHUBIIIEECS 3HAYCHUE CKOPOCTH I10-
CJie OKOHYaHHS TIEPEXOTHOTO MPoIecca.

2. MakcuMalibHOE OTKJIOHEHHE CKOPOCTH, UMEIOIIIEe
MECTO B MEPEXOHOM MPOIIECCEe, OT MEPBOHAYATBEHO-
T'0 YCTaHOBUBLICTOCA 3HAUCHMU.

3. MakcuMmalibHOE OTKJIIOHEHHE CKOPOCTH, HMEHOIIee
MECTO B MEPEXOHOM MPOIIECCE, OT HOBOTO YCTAHO-
BUBIIICTOCS 3HAYCHHA.

4. Pa3HOCTh MEX]Ty TIEPBOHAYATBHBIM U HOBBIM
YCTAHOBHBIIUMUCS 3HAUCHHUSIMH.

18.

AJTOPUTM IPSMOTO YIPaBICHUS MOMEHTOM
(DTC) acuHXpOHHOTO 3NIEKTPONPHUBOAA OCHOBAH
Ha...

1. TabnmyHOM (hOPMHUPOBAHUK BEKTOPA HANPSHKECHUS
2. pa3aenbHOM YIpaBI€HUH MOMEHTHBIM U Hamar-
HUYHBAIOIIAM

TOKaMu

3. BrimoueHnu [1M-perynsaropoB B KOHTYpbI TOKOB
4. naT4uKe CKOPOCTH, yCTAHOBJIEHHOM Ha Bally
JIBUTATEIS

10




[Ipu ncnonp30BaHUM CTPYKTYPHI TOAYNHEHHOTO
pEryJIHpOBaHUs B CUCTEMAX
BEKTOPHOT'0 YIPABJIECHUS C ACHHXPOHHBIM

1. «TeXHUYECKOTO ONTUMYMa
2. MUHUMAaJILHOI MOIHOCTHU
3. MUHUMH3AIUH [T0TEPh B CTAJIH

19. JBUTaTeJIeM BCE KOHTYPHI yIIPaBICHHUS 4. obecrieueHns] MAKCUMAaIILHOTO 3araca 1o meperpy-
HACTPauBarOTCs 110 YCIOBUAM, OJIN3KUM K 309HOH
YCIIOBHSM. .. CIOCOOHOCTH JABHUTATENS
PasjiesieHre TOKa CTaTOpa Ha COCTABIISIOLIHE 1. YacTOTHO TOKOBOIi CHCTEMBI YIPaBICHUS JJICK-
ONPEACIISIOINE MOMEHT U MOTOKOCLEIUIEHUE TPOIPHBOIIOM.
20. XapaKTEpPHO VIS 2. YaCTOTHOM CUCTEMBI YIIPABJICHUS 3JIEKTPOIIPHUBO-
ZIOM.
3. Dnexrponpusoaa ¢ IINMM-uaBepTOpOM.
4. BeKTOpHOHM CHCTEMBI YIIPABIICHHUSI.
Bapuant Ne2
Ne
Bompoc Bapuants! oTBeTa
/1
B maremaTtnueckoi MOAENN AaCUHXPOHHOIO 1. BEKTOPOM MOTOKOCLEIUIEHUS POTOPA.
JIBUTATEJISI, UCTIONIH3YEMOU B DIICKTPOIIPUBOJIC C 2. 0000mwaroIMM BEKTOPOM TOKa POTOPA.
1 BEKTOPHBIM yIIPaBJIeHHeM, KOOPAHHATHYIO och U 3. 0000mArOIUM BEKTOPOM HAIIPSLKEHHS CTaTOpa.
BpaIaroIeiics CHCTEMbl KOOPAMHAT COBMEIIAIOT C 4. 0600maromuM BEKTOPOM HAIPSDKEHHS POTOPA.
B matemaTtnueckoi MOAEIN aCUHXPOHHOTO 1. Bpamaromiecs co CKOpOCThIO POTOpaA.
JIBUTATEIIS, HCHOJ’ILSyeMOﬁ B 3JICKTPOIIPUBOJE C 2. BpaHlaIOHICI\/'IC;ﬂ CO CKOPOCTBbIO MAaruuTHOI'O I10JIA.
2 BEKTOPHBIM YIIPaBJIeHHeM, IIPOLEce 3. HETOBIKHOH OTHOCHTENILHO CTATOPA.
571eKTPOMEXaHMYECKOTO MPeoOpa3oBaHus 4. HeNOJBHHO OTHOCHTELHO POTOPA.
3aIlMCHIBACTCS B CUCTEME KOOPAMHAT...
Hcnonp3oBaHne MaTeMaTH4ecKoi Moaenu 1. YIPOCTUTH HPOLECC Pa3paboTKH U
000O0IICHHOH 3JICKTPUYCCKON MAIIIMHBI U METOA IPOCKTUPOBAHUS ABUTATCILA
IpeoGpa3oBaHms KOOPAHHAT MO3BOJIACT IIPH 2. _ TomyuuTh 0oJiee BBICOKHE AUHAMHYECKHE
3 CO3/IaHUH YACTOTHO —PETyIUPYEMOTO gBOHCTBa SJICKTPOTIPUBO/IA.
MEKTPONPHBOA. . . yBenuuuTh K03 pULIUEHT TTOJIe3HOTO
JNEeHCTBUS 3IEKTPONPUBOIA.
4, YIPOCTUTH NPUHIUIMTHATBHYIO CXEMY
CTaTHYECKOro Mpeo0dpa3oBaTes YacTOTHL.
B crarndecknx mpeoOpazoBaTeNsx YacTOThI, 1. B pexxuMe ABYNOJSIPHON [IMPOTHOMMITYJIHCHON
HCTOJB3YEMBIX B 3JIEKTPOIIPUBOAAX C TIPSIMBIM MOJyJISIIHY.
YIpaBJIC€HUEM MOMEHTA, aBTOHOMHBIN UHBEPTOP 2. B peXUME OJHOIONISPHON IHPOTHOUMITYJIbCHOI
4 HAIPSHKEHUS paboTaer. . MOAY TALHH. .
3. B pe)XUME YaCTOTHOW MOIYJISITHH.
4. KaK IpPOCTOM KOMMYTAaTOp, B KOTOPOM B JII000H
MOMEHT BpEMEHH BKIIIOUEHBI TPH KITIOYA.
Kakoli u3 nepeyucieHHbIX 0JIOKOB HE BXOUT B 1. Biok npeoOpa3zoBanus Ga3HbIX
coctaB (DyHKITMOHAIBHOM CXEMBI 3JIEKTPOIIPUBOAA C HaHpﬂ)KeHHﬁ-v
[PAMbIM YIIPaBJIEHHEM MOMEHTA ? 2. BJIOK peneiHbIX PerynsaTopoB.
5 3. biok onpenenenus $azoBoro ceKTopa, B KOTOPOM
HaXOJAUTCS BEKTOP MOTOKOCLETIJICHUS CTaTOPA.
4. bnok omnpeneneHus (pazoBOro cEKTopa, B KOTOPOM
HAXOJUTCSI BEKTOP MOTOKOCHEIJICHHSI POTOpa.
Kakne MeTopl M3MEHEHUs CKOPOCTH JIBUTaTEIs 1. [TyreM U3MEHEHHsI COTTPOTUBIICHHS B LIETTH POTO-
TIOCTOSTHHOT'O TOKa 3HaeTe? pa.
2. [Tyrem n3MeHEHUS] MATHUTHOTO TIOTOKA B IIEITH
6 0OMOTKH BO30YXICHHUSL.
3. IlyTem u3MeHeHUs YpOBHSI MUTAIOLIETO HaIpshKe-
HUSL.
4. Bce OTBETHI BEpHBI.
Kakune u3 ykazaHHBIX yacTell He mpUHaLIexatT 1. Axops
v JIBUTATEIIO MIOCTOSHHOTO TOKa? 2. KoHTaKTHBIE KOJIbIA
3. letku

4. KopoTK03aMKHYTBIH pOTOp
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MexaHn4ecKoi XapakTepUCTUKON MeXaHu3Ma
Ha3bLIBAETCS

1. 3aBUCHMOCTh MOIIHOCTH, Pa3BUBAEMON MEXaHHU3-
MOM, OT YaCTOTHI BpallleHHs Bajia pabouero opraxa.
2. 3aBUCHMOCTb K.II.Jl. ME€XaHU3Ma OT 4aCTOTHI Bpa-
LIeHUs Bajla pabouyero opraHa MexaHu3ma.

3. 3aBUCHMOCTh MOMEHTA COTIPOTUBIICHUS HA BaIy
pabouero opraHa MexaHu3Mma OT yTJia IOBOPOTA.

4. 3aBUCUMOCTh MOMEHTA COMTPOTHUBIICHHUS OT
4acTOTHI BPAaLICHHUS Bajla paboyero opraHa

Kakoe BbIpaxxeHuEe COOTBETCTBYET CKOPOCTHOU
xapakrepuctuke JI1T?

. n=u/cd

. n=(U/c®)-(M Rs1/(cD cD))
. n=-(I Rs/(c®D))

. n=(U-1 Ra)/(c®))

10

Kaxkoe BeIpaxeHUE COOTBETCTBYET MEXaHUUECKOM
xapakrepuctuke JII1T?

n=u/cP

. n=(U/c®)-(M Rst/(cD cD))
. n=-(I Rs/(c®D))

. n=(U-I Ra)/(c®))

11

MamHa npuBO/a IOCTOSTHHOTO TOKa, paboTaromas
B | KBaJpaHTe XapaKTEPUCTHKH

PlAONRAONPE

. [loTpebnsieT 21eKTpUIECKyIO PHEPTHIO U TTpeodpa-
3yeT ee B M0JIEe3HYI0 MEXaHHUECKYIO

2. IIpeoOpazyeT MEXaHHYECKYIO SHEPTHUIO B AJICK-
TPUYECKYIO M PACXOAYET €€ Ha IIOTEePU B IKOPHOM
LEIIN

3. Otaet 3NEeKTPOIHEPTHIO B CETh

4. TloTpebnseT MeKTPUIECKYI0 SHEPTHIO H
pacxojyeT ee Ha MEXaHHYEeCKHE U MarHUTHBIE
noTepu

12

Yrto Takoe HOMHHAJIbHBIC BEJIMUUHEI?

1. Hanbompire BEMMYMHEI MOIITHOCTH, TOKA,
HATPSKCHUS

2. BenuuuHbl MOIIIHOCTH, CKOPOCTH BPALICHUS U
T.J., JaHHBIC JUIsS BAPHAHTA, COOTBETCTBYIOIIETO HO-
Mepy Opurasi

3. Hauboree 4acTo BcTpevaronecs npyu dKCITyara-
[[UM MAITUHBI MOIITHOCTh, CKOPOCTh BPAIIICHUS U T.1.
4. Benu4uHbI, XapaKTEPU3YIOIIUE PEKUM, HA
KOTOPBII paccunTaHa MalliHa 3aBOJIOM
U3rOTOBUTEIIEM

13

Kax co3maetcs B 1abopaTopuu DJIEKTPUIECKOTO
MIPUBOJIa MEXaHMUYECKash HArpy3Ka Ha BaIy
ucneiTyemoro asurarens J11?

1. [Tpu moMoIIM BCTIOMOTATENHLHOTO AIEKTPOABHTA-
TeJIs, CO3AAIOLIETO MOMEHT IPOTHUBOIIOJIOKHBIH MO-
MEHTY UCIBITYEMOT'O IBUTATEIIS

2. Ilpu moMoIy MEXaHUIeCKOTO TOPMO3a

3. Ilpu momo1u BcrioMoraTeIsHOro reHeparopa,
COEAMHEHHOTO C IBUTraTeNIeM U 3aMKHYTOI'O Ha Ie-
PEMEHHOE CONPOTHUBIICHHE

4. ITpy moMoIIH THAPABINYECKOTO TOPMOZHOTO
YCTpOMCTBA

14

MarHuTHBIM OTOK MAIlIUHBI C HE3aBUCHUMBIM
BO30Y)KJICHHEM YMEHBITIIIICS B 2 pa3a. Kak
HU3MEHSTCSI CKOPOCTh XOJIOCTOT0 X0Ja U CKOPOCTh
[IpY HOMUHAJILHOHM Harpyske?

1. CkopoCTh XOJIOCTOTO X0/Ia ¥ IIPY HOMHUHAILHON
Harpy3Kke yMEHbIIIaTCs B JBa pa3a

2. CKOpOCTB XOJIOCTOTO X0/1a ¥ P HOMUHAITLHOM
Harpy3Ke yBeJIH4JaTcs B JIBa paza

3. CKOpOCTh XO0JIOCTOTO X0/1a YBEJIUYHUTCS B JIBa pas3a
4. CKOpOCTb XOJIOCTOTO X0/Ia YMECHBIIIUTCS B JIBA
paza

15

Kakoii 3aBHCHUMOCTBIO OIIMCHIBACTCS MEXaHUYCSCKasI
XapaKTCpUCTHUKA BEHTHUIIATOpA

1. JInHeHOI.

2. KBagpaTuuHoii.
3. Kybuueckoii.

4. He 3aBucwr.

12




[Ipu xakoM criocoOe peryIupoBaHHs YaCTOTHI 1. Ilpu perynupoBaHUM U3MEHEHUEM HAIIPSKCHUS
Bpaienust JIITT BHU3 OT €CTECTBEHHOU X-KH, cetu
MOTEPH SIKOPHOH Lenu OyAyT HauOOIbIIIMU? 2. [Ipu perynmupoBaHUN H3MEHECHUEM HAIIPSDKCHUS
16 BO30yaUTEINS
3. Ilpu peocTaTHOM peryIupoBaHUU
4. IIpu 1ByX30HHOM PETYITUPOBAHUH U3MEHEHHUEM
MOTOKA BO30YKJICHHSI M HATIPSDKEHUSI CETH
OT KaKkHuX MapaMeTpoB MEXaHUIECKHX 1. XKecTkocTh MEXaHUYECKOH XapaKTEPUCTHKH.
17 XapaKTEePUCTHUK UCTIOTHUTEIHHOTO ABUTATENS U 2. Nnepuns NCIOTHUTETHHOTO MEXaHU3MA.
MIPOM3BOACTBEHHOTO MEXaHU3Ma 3aBUCHT 3. He 3aBucwur.
CTaTUYECKasi YCTOMYMBOCTD AIEKTPONpUBOaa? 4. lunamuyeckasi yCTOMYHBOCTb.
B ueM 3aknrodaeTcst OTIIMYME €CTECTBEHHOM 1. He omnnuarorcs
MEXaHWYECKOW XapaKTEPUCTUKHU JBUTATEIS OT 2. IlocTpoenne ocymecTBIsIeTCs TP HOMH-
HCKYCCTBEHHBIX XapaKTEePUCTUK? HAJIBHBIX [TApaMeTpax CeTH U OTCYTCTBUH J00a-
18 BOYHBIX PE3HCTOPOB
3. MarauTHBINA ITOTOK TIPW HOMHHAIBHON 9acTO-
T€ BpaIIEHHs MEHBIIIE
4. CKOpOCTb XOJIOCTOT'O X0/Ia BHIIIIE
B xakoM nHTEpBaIe MOKET U3MEHATHCS BETUIMHA 1.0r0 oo 1.
19 CKOJIBKEHUS] aCHHXPOHHOI'O ABUTATENs, 2. He mensercs.
paboTaroIIero B IBUTATEILHOM PEKUME? 3.01-1 go 1.
4. Ot 0 10 6ECKOHEYHOCTH.
Kaxkoe 3HaueHne umeeT 4acToTa BpalieHus 1. 3000.
XOJIOCTOTO X0J]a ACHHXPOHHOTO JIBUTATEIS, 2. 1500.
20 HMMEIOIIETO JIBE Taphl MOJIOCOB M MOJTYYaIOIIero 3. 2000.
MUTAaHUE OT CETH MEPEMEHHOI'0 OKa, 4acTOTa 4. 750.
HanpspkeHust kotoporo pasHa 50 I'n?
Bapuant Ne3
No
Bormpoc Bapuants! oTBeTa
/i
Kaxoe BbIpakeHne aiis onpe/ieeHus r,
KPUTHYECKOTO TapameTpa He TpeOyeT JaHHBIX O S =+ o o
napameTpax cXembl 3aMelIeHHsI ACHHXPOHHOTO 1. X X,
JIBUTATENS? 5 5, =S, (2, + m)
1 muU/
Mk - : 1 \2
3. 2- @y - (% +x3)
!
S, == 2
4. I, + (X + X )2
ITox onTUMaIbHBIM MMOJIOKEHUEM 00O00IIAOIETO 1. Konrponupyemble mapaMeTpsl 3JIEKTPONPHUBOAA
BEKTOpa HANPsDKEHUS Ha (a30BOH MIIOCKOCTH HU3MCHAIOTCA B KEJIACMOM HallpaBJICHHUH.
HOHUMAIOT TAKOE MOJIOKEHHE, TIPH KOTOPOM. .. 2. Koutponmpyembie napameTpsl SJeKTPONpHBO/a
OCTAIOTCS HEM3MEHHBIMH.
2 3. OOecneuynBaeTcsi MaKCUMalIbHOE 3HAYEHHUE 3JICK-
TPOMAarHUTHOT'O MOMEHTA JIBUTATEIISI.
4 .ObecneunBaeTcs MakcuMalibHOe 3HaueHue KITJ1
JIBUTATEIIsI.
CKOJIbKO CEKTOPOB COJIEPXKUT (ha3oBast IIIOCKOCTh, | 1.UeTnipe
3 HCIIONb3yeMasi B MaTeMaTHueCKOU MOJIeNn 2.ITstp
JIBUTATEJIS C MPSMBIM YIPABICHUEM MOMEHTA? 3.Ilects
4.Bocemb
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[NoHmKkeHne HAMPSHKEHUST ACHHXPOHHOTO
JBUTATEIS TIPH ITyCKE BIMSAET HA ITyCKOBOM TOK U
MyCKOBOW MOMEHT CJIEAYIOIIUM 00pa3om:

1.YBennunBaroTcs MyCKOBOM TOK M ITyCKOBOM MO-
MEHT.

2.YMeHbIaeTcs MyCKOBOM TOK ¥ YMEHBIIAETCS ITyC-
KOBOW MOMEHT.

3.YBenuunBaeTcs IMMyCKOBON TOK U YMEHBIIIAETCS
ITyCKOBON MOMEHT.

4.YMeHbIIaeTcs MyCKOBOH TOK M YBEIININBACTCS
ITyCKOBON MOMEHT.

Kakas u3 nepedncineHHbIX KOOPAUHAT HE SABISETCS
BBIXOJTHOM KOOpAMHATOMN OJI0KA BEIYMCIICHUS HEHA-
OIIF0TaeMBIX KOOPJMHAT, UCTIOIB3YEMOTO B CHUCTE-
Max yIpaBJIeHUsI SNEKTPONPUBOJIOB C MPSIMBIM
yIpaBlIeHHEM MOMEHTa?

1 . 3J'ICKTpOMaI‘ HUTHBIN MOMEHT JBUTaTCIs

2. AMIUIMTYIHOE 3HAYCHHE BEKTOpa MOTOKOCIEI-
JICHUS pOTOpA.

3. AMIUIHTYIHOE 3HAYEHHE BEKTOPA MOTOKOCIEILIe-
HUS cTaTopa

4. CuHyc yriia HaKJI0Ha BEKTOPA MOTOKOCIETIICHUS
CTaTOpa K OCH a .

Yro Takoe DJICKTPOMEXAHUYCCKAA XapaKTCPpHUCTHKA
JIBUTATEIISI IOCTOSIHHOTO TOKa?

1. 3aBUCHMOCTB BpaIAIOMIET0 MOMEHTA OT YaCTOTHI
BpAILCHNS ABUrATEIIS.

2. 3aBUCHMOCTH YCTAaHOBUBIIIEHCS YaCTOTHI Bpallle-
HUS OT TOKa

3. 3aBUCHMOCTb TOKa CTATOPa OT YACTOTHI BpaIlCHHS
4. 3aBHCHUMOCTb TOKa CTAaTOPa OT HAIIPSLKEHHUSI

MaluHbI MOCTOSIHHOTO TOKA C HE3aBUCHMBIM
BO30YXJCHHEM - 3TO?

1. DnexTpuyeckas mermb 0OMOTKH BO30YXKICHHUS SB-
JII€TCSsl HE3aBUCHMOW OT CHMJIOBOM 1IEMU POTOpa

2. COBOKYITHOCTP YTIPABISIFOIINAX W WHPOPMAIHOH-
HBIX YCTPOMCTB U YCTPOMCTB YIIPABICHUS

3. HOI{BI/DKHEISI 1 HCTIOABWIKHAA YaCTH DJICKTPUUC-
CKO MalIUHBI HE CBA3aHbl MATHUTHOU CBSI3BIO

4. Bo30y>xJieHre TPUCYTCTBYET MOCTOSTHHO

Kakne MeTo1bl U3MEHEHUS CKOPOCTH JIBUTATEIst
MOCTOSHHOTO TOKA 3HaeTe?

1. TTyTeM U3MEHEHUSI COTPOTHUBIICHHS B IIETTH POTO-
pa.

2. ITyTeM U3MEHEHUS] MATHUTHOTO MOTOKA B LICTTH
00OMOTKH BO30YKICHHS.

3. [lyreM u3aMeHEeHHsI YPOBHS MMUTAIOIIETO HAIPSDKE-
HUSL.

4. Bce OTBETHI BEPHBI.

Kakue u3 yka3aHHBIX 4acTel He MpUHAIIekKaT
JIBUTaTEIII0 MOCTOSHHOrO TOKa?

1. Slxopb

2. KoHTakTHbBIE KOJIBLIA

3. letku

4. KopoTK03aMKHYTEHII pOTOp

10

MexaHn4ecKol XapakTepUCTUKON MEXaHU3Ma
Ha3bIBAECTCS

1. 3aBUCHMOCTH MOIITHOCTH, Pa3BUBAEMOM MEXaHM3-
MOM, OT YacTOTHI BpaIlleHusI Bajia pabovyero opraxa.
2. 3aBUCUMOCTb K.I1.[l. MEXaHU3Ma OT 4aCTOTHI Bpa-
LIeHUs Bajla paboyero opraHa MexaHu3ma.

3. 3aBUCHMOCTh MOMEHTa COTIPOTUBIICHUS HA BaITy
pabouero oprana MexaHu3Mma OT yIJia IIOBOPOTa.

4. 3aBHUCUMOCTb MOMEHTA CONPOTHUBJICHUS OT
4acTOThl BpalEHUs Bajla paboyero opraHa

11

Kaxoe BbIpakeHne COOTBETCTBYET CKOPOCTHON
xapakrepuctuke JII1T?

. n=u/cd

. n=(U/c®)-(M Rs/(cD cD))
. n=-(I Ra/(cD))

. N=(U-1 Ra)/(cD))

12

Kakoe BbIpakeH1H€ COOTBETCTBYET MEXAaHUYECKON
xapakrepuctuke JII1T?

n=u/c®

. n=(U/c®)-(M Rs/(cD cD))
. n=-(1 Ra/(c®))

. N=(U-1 Ra)/(c®D))

PwWNRAONPR

14
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MarmHa nprBoIa MOCTOSHHOTO TOKA, paboTaromias
B | KBajipaHTe XapaKTEpPUCTUKU

1. [ToTpebasieT aNeKTPUIECKYIO PHEPTHUIO U Tpeodpa-
3yeT ee B MOJIE3HYI0 MEXaHNYECKYIO

2. IlpeoOpazyeT MEXaHUIECKYIO SHEPTHIO B HJICK-
TPUYECKYIO M PACXOAYET €€ Ha MIOTEPU B IKOPHOI
enu

3. OTaaer 3JaeKTPOIHEPTHIO B CETh

4. TToTpeOuisieT HNEKTPUIECKYIO SHEPTHUIO U

pacxonyeT €€ Ha MECXaHNYCCKUC U MalrHUTHBIC

oTepu

14

Yto Takoe HOMHUHAIIbHBIE BEJIMYHHBI?

1. HanOoJpire BeIMYHMHBI MOIITHOCTH, TOKA,
HaIpPsDKCHUS

2. BenmuuHb MOIITHOCTH, CKOPOCTH BPAILICHUS U
T.J., JaHHBIC JUTS BAPHAHTA, COOTBETCTBYIOIIETO HO-
Mepy Opurast

3. Hanbornee gacTo BcTpeyaronecs npyu dKcIuryara-
IIMH MAIIMHBI MOIITHOCTB, CKOPOCTh BPALICHUS U T.JI.
4. Benn4uHbI, XapaKTEPU3YIOIIUE PEKUM, Ha
KOTOpBIil paccuMTaHa MallnHa 3aBOJIOM
M3rOTOBHTENIEM

15

Kaxk co3maercs B 1a00paTOpHH 3JIEKTPUIECKOTO
MPUBOJIa MEXaHWYECKasi Harpy3Ka Ha Bally
ncnelTyemoro asuratens OI1?

1. Ilpy moMoIIX BCIIOMOTATENBHOTO 3JIEKTPOIBHTA-
TEJsl, CO3/IAl0IIEeTO MOMEHT IIPOTHUBOIIOIOKHBIN MO-
MEHTY UCTIBITYEMOTO IBUTATEIIS

2. [Tpu momoImm MEXaHUIIECKOTO TOPMO3a

3. [Ipu momoIM BCIIOMOTaTeIbHOTO TeHEPaTopa,
COCIMHEHHOT'O C JIBUTATEJIEM U 3aMKHYTOT'O Ha TIe-

PEMEHHOE COIPOTUBIICHUE

4. ITpu nomo1uM ruApaBIndecKOro TOPMO3HOTO
YCTPOMCTBA

16

MarsuTHbIN TOTOK MAITMHBI C HE3aBUCUMBIM
BO30YXKIeHHEM yMeHbIHICS B 2 pa3za. Kak
HM3MEHSTCSI CKOPOCTh XOJIOCTOTO X0Ja i CKOPOCTh
[IpU HOMHHAJILHOHN Harpyske?

1. CxopocTh X0J0CTOTO X0Aa U MPH HOMUHATBHON
Harpyske yMeHbIIAaTCA B ABa pas3a

2. CKopoCTh XOJIOCTOTO X0/Ia ¥ TP HOMHHAILHOU
Harpy3Ke YBEIM4YaTCs B J1Ba pa3a

3. CKopoCTh XOJIOCTOTO X012 YBEJTMUUTCS B /1Ba Pa3a
4. CKOpOCTb X0JIOCTOTO X0/1a YMEHBLIUTCS B 1B

pasza

17

[Ipu xaxom criocobe peryaupoBaHHs YaCTOTHI
BpauieHust JAIIT BHU3 OT eCTECTBEHHOU X-KH,
MOTEPHU SIKOPHOH 1enu OyAyT HAuOOIbIIUMU?

1. TTpu peryampoBaHUM W3MEHEHHEM HAMPSKEHIST
cetu

2. TIpu peryTupoBaHNN U3MEHEHUEM HATIPSKEHUS
BO30YIUTENS

3. IIpu peocTaTHOM PEryJIHpOBaHUN

4. TIpu ABYX30HHOM PETYJIMPOBAHHH H3MEHEHHEM
MIOTOKA BO30YKIEHNS M HANIPSUKEHUS CETH

18

Kakoii 3aBUCUMOCTEIO OIIMCHIBACTCS MEXaHUYESCKas
XapaKTCPpUCTHUKA BEHTHIIATOPA

. JIuneuHoi.

. KBagpatuunoii.
. Kybuueckoii.

. He 3aBucwur.

19

OT KaKuX MapaMeTpoB MEXaHUIECKHIX
XapaKTEPUCTUK UCTIOTHUTEIHHOTO ABUTATENS U
MIPOM3BOJICTBEHHOTO MEXaHU3Ma 3aBUCHT
CTaTUIECKasl yCTOWIMBOCTH DJICKTPONIPHUBOAA?

. KecTkocTh MEXaHNYECKOH XapaKTEPUCTHKH.
. IHepuus UCIONHUTENBHOTO MEXaHU3Ma.

. He 3aBucwur.

. JluHaMuyeckas yCTOWYUBOCTb.

20

B uem 3akirodaercs OTIIMUNE €CTECTBEHHON
MEXaHWYECKOW XapaKTEpPUCTUKHU JABUraTeNs OT
WCKYCCTBEHHBIX XapaKTEPUCTHK?

. He otnmnuarotcs

. IlocTpoeHne ocymecTBiseTcs Npu HOMU-
HaJBHBIX MTAPaMETPax CETH U OTCYTCTBHH J00a-
BOYHBIX PE3UCTOPOB

3. MarHuTHbIN NOTOK PY HOMHUHAJIBHOW YacTo-
T€ BPAILICHHUS MEHBIIIE

4. CKOpPOCTBh XOJIOCTOT'O X0O/Ia BBIIIIE

N =B~ WDN =B~ WN —
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6.3. Onucanue nMoka3areJieil 1 KpUTEpHeB KOHTPOJISI YCIIEBAEMOCTH, ONIMCAHUE

IIKAJ OHCHUBAHHUA

6.3.1. Kputepuu ouieHOK MPpOMeKYTOYHOM aTTecTanuu (3K3aMeH)

Onenka

IHoporoBblii ypoBeHb

YrayoneHHbIH IIpoaBuHyTHII
«2» OCBOCHMA YPOBEHb OCBOCHHS YPOBEHb OCBOCHHSA
(HeyI0BJIETBOPHUTEIBLHO) «3» «4» «S»
(YAOBJIETBOPHUTEJIBHO) (xopo1o) (0OTJIMYHO)

CryneHT HE 3HaeT
3HAUYUTEIBHOMN YacTu
MaTepuana, JI0ImycKaeT
CYIIIECTBCHHBIC OIIMOKU B
OTBETax Ha BOIIPOCHL

CTyneHT MoBEpXHOCTHO
3HAET MaTepHal
OCHOBHBIX Pa3/ieJoB 1
TeM y4eOHO
JUCLUIUINHBI, TOMYCKaeT

CTyneHT XOpoIIo 3HaeT
Marepua, rpaMOTHO
IO CYILECTBY M3JIaraet
€ro, I0ITyCKast
HEKOTOpbIE HETOYHOCTH B

CTyIeHT B MOJTHOM
00BEMe 3HaEeT MaTepHall,
IPaMOTHO H I10
CYIIECTBY U3JIaraer ero,
HE JIOMycKast

CYILIECTBEHHBIX
HETOYHOCTH B OTBETE Ha N
OTBETE Ha BOIIPOC. HETOYHOCTEH B OTBETE
BOIIPOC
Ha BOIIPOC
He ymeer nHaxoautb HMuorna naxonur YBEpPEHHO HAXOIUT Be3ommnbo4yHo HAXOqUT
peteHust O0JILIIMHCTBA pelieHus, pelieHus, penieHus,
MIPeTyCMOTPEHHBIX MpelyCMOTPEHHbBIE peyCMOTPEHHBIE MpeyCMOTPEHHbBIE
porpaMMoi 00ydeHus porpaMMoit 00ydeHus IporpaMMoit 00ydeHus IIPOTPaMMO
3aJaHUI 3aJaHUi 3a1aHuil oOydeHus 3aaHni
bonpmmHCTBO IIpenycmoTpeHHbIE IIpenycmoTpeHHbIE IIpenycmoTpeHHbIe
MIPeTyCMOTPEHHBIX MPOTpaMMoii 00yUIEeHHUS

porpaMMoit 00yueHuUs
3aJJaHUH HE BBIIIOJIHEHO

3a/1aHUS BBHITTOJTHEHBI
yIOBJIETBOPUTEIHHO

porpaMMoii 00yueHus
3aJ]aHus YCTICITHO
BBITIOJTHCHBI

porpaMMoii 00yueHus
3aJ]aHus YCTICITHO
BBITIOJTHCHBI

IIpumepHas mKaaa ONeHUBAHUS 3HAHMII B TeCTOBOI (hopMme:

KoJsimyecTBO NpaBuJIbHBIX 0TBETOB, %0 Ouenka
0-49 HeynosnerBopurenpHO
50-65 Y 1OBJIETBOPHUTENEHO
66-85 Xopoiio
86-100 OTnu4HO

6.3.2. Onucanue WKAJIbl H KPUTEpPHEB OLEHUBAHUS /JJI51 MPOBEJAeHUs NMPOMEKYTOUYHON aTTe-
cTanuu B (hopMe 3aIMTHI KYPCOBOil padoThI

CTyzeHT BBINONHSIET KypCOBYIO paOOTY B COOTBETCTBUU C TpapUKOM, IPUHITHIM Ha 3acelaHuu Kadeapsol.
OreHka MOKeT OBITh CHHXKEHA 32 HECOOII0IeHNE YCTaHOBIEHHOTO Kadeapoil rpaduka.
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Onenka

Ioporoeslii ypoBeHb

YrayOJeHHblid

IIpoaBuHyTHII

«2» OCBOCHMA YPOBEHb OCBOCHHSA YPOBEHb OCBOCHHSA
(HeyHOBJIETBOPHUTEIBHO) | «3» (YIOBJIETBOPUTEh- «4» «5»
HO) (xopo1o) (0OTJIMYHO)
CTyneHT BBITOIHUIT
CTyneHT BBITOJHUI Kyp-
CryneHT BBITIOTHWI Kyp- KYPCOBYIO paboTy

CTyzeHT He BBIIOJTHUI
KYpCOBYIO pabOTy B COOT-
BETCTBUH C 3aaanuemM. He
BIIaJZICET TEOPETHISCKUMHU
3HAHHUSAMU 110 U3Y4aeMOR
nucuurune. Heobxonm-
MBbI€ IPAKTHUECKHE KOM-
MEeTeHIH He chOPMHUPO-

BaHbI

COBYIO paboTy c cyte-
CTBEHHBIMU OIINOKaMH.
IIpu 3amuTe KypcoBoro
IPOEKTa AEMOHCTPUPYET
C1a0yro0 TEOPETHIECKYIO
noarotoBky. Ilpu pemre-
HUHM 33]a4, IPeIyCMOT-

PEHHBIX MPOrPaMMOii
yueOHOM AUCIUIITIHEI,
JIOITyCKaeT HETOYHOCTH,
CYIIECTBCHHBIC OIIMOKH

COBYIO pabOTy ¢ HEKOTO-
PBIMU HE3HAYNTEITbHBIMHA
OIMOKaMH 1 HETOYHO-
ctaMmu. Ipu 3amure Kyp-
COBOT'O IIPOEKTA JIEMOH-
CTPUPYET XOPOUIYIO TEO-

PETUYCCKYIO ITOATOTOBKY.

XOpoLIo CIpaBIsAETCs C
pelIeHrEM 3a/1a4, Pey-
CMOTPEHHBIX ITPOrpam-
MOW yu4eOHOUN TUCIUTILIN-
HBI

IIOJTHOCTBIO B COOTBET-
CTBHH C 3alaHHEM.
IIpu 3amuTte KypcoBo-
r'o IPOEKTa IEMOH-
CTPUPYET BBICOKYIO
TEOPETUYECKYIO MO~
TOTOBKY. ¥ CIIELITHO
CIIPABIISIETCS C pellie-
HUEM 3a/1a4, IIpeny-
CMOTPEHHBIX IIPO-
rpaMMol yaeOHO

JUCHMILTHHBI

7. VUEBHO-METOIAYECKOE U TH®OPMAIIMOHHOE OBECIIEYEHHUE
JUCHMUILIAHBI

7.1. Pekomenayemas Jqureparypa
7.1.1. OcHoBHag JUTEpPaTYpa
1. ®amunenko, B.H. Perynupyemslii 37eKTponpuBO HACOCHBIX U BEHTWJIATOPHBIX YCTAaHOBOK
TOPHBIX MPEANPUATHH. Y4ueOHoe mocobue: yued. mocodnue — DIeKTpoH. 1aH. — Mocksa : ['opHas KHHTa,
2011. — 260 c. Dnexkrponnslit pecypc https://e.lanbook.com/book/1532
2. Hukurenko, ['.B. DiekTponpuBo] MpOU3BOACTBEHHBIX MEXaHU3MOB: y4e0. mocobue — Diek-
TpoH. gaH. — Cankt-IletepOypr : Jlanb, 2013. — 208 c. DIeKTPOHHBIHI pecypc
https://e.lanbook.com/book/5845
3. Tepexun, B.b. KoMmnbroTepHOE MOIETMPOBAHUE CUCTEM IIEKTPONPUBOA ITOCTOSHHOTO U ITe-
pemenHoro Toka B Simulink: yue6Hoe nocobue: yue0. nocodue / B.b. Tepexun, 0.H. JlementbeB. —
OnextpoH. naH. — Tomck : TITY, 2015. — 307 c. DnexTpoHHBII pecypc
https://e.lanbook.com/book/82848
4. ®pomnos, KO.M. Perynupyembliit acCHHXpOHHBIH 351eKTponpuBoa: yued. mocobue / KO.M. @po-
noB, B.I1. enskun. — Dnextpod. nan. — Cankr-IletepOypr : Jlans, 2018. — 464 c. DneKTpOHHBII pe-
cypc https://e.lanbook.com/book/102251

7.1.2. lonoJiHUTEJILHAS JIUTEPATypa

1. YrpaBnenue TeXHUYECKUMU cucTeMamu : yue0. mocodue / O. M. bonbmrynosa. - CII6. : T'opH.
yH-T, 2012. - 44 c. : un. - bubmauorp.: c. 43 DIEKTPOHHBINA PECypC
http://irbis.spmi.ru/jirbis2/index.php?option=com_irbis&view=irbis&ltemid=374&task=set_static_req&b
ns_string=NWPIB,ELC,ZAPIS&req_irb=<.>1=%D0%90%2088183%2F%D0%91%2079%2D795074<.>

2. YrpaBneHrue TeXHUIeCKUMHU cucteMamu: yueb. mocooue / O. M. bonwiynosa. - CII6. : ['opH.
yH-T, 2013. - 87 c. DIeKTpOHHBIN pecypc
http://irbis.spmi.ru/jirbis2/index.php?option=com_irbis&view=irbis&ltemid=374&task=set_static_req&b
ns_string=NWPIB,ELC,ZAPIS&req_irb=<.>1=%2D481759<.>

3. DnekTpuueckuil npuBo. MoienupoBaHue NpUBOJIOB C BEKTOPHBIM YIIPABIEHUEM TOPHOTO
obopynoBanus : yuebd. mocodue / B. B. Anekcees, A. E. Kozspyk, C. B. babypun. - CIIG. : ['opH. yH-T,
2013. - 57 ¢. DeKTpOHHBIN pecypc
http://irbis.spmi.ru/jirbis2/index.php?option=com_irbis&view=irbis&Iltemid=374&task=set_static_req&b
ns_string=NWPIB,ELC,ZAPIS&req_irb=<.>1=%D0%90%2088692%2F%D0%90%2047%2D951253<.>
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4. CoBpeMEeHHBIC PUHIIUAIIBI TOCTPOEHUS CUCTEM YIPABIICHUSI SJICKTPONIPUBOAAMH: yuel. mocooue /
B. W. Bepmunus. - CII6. : T'opH. yH-T, 2013. - 120 c. DnekTpoHHEI#! pecypc:
http://irbis.spmi.ru/jirbis2/index.php?option=com_irbis&view=irbis&Itemid=374&task=set_static_req&b
ns_string=NWPIB,ELC,ZAPIS&req_irb=<.>1=%2D530994<.>

7.1.3. YueOHO-MeTOAMUYECKOE 0OOecIeueHue

1. YrpaBneHnue TeXHUYECKUMHU cucTeMamu : yue0. mocodue / O. M. bonbmynosa. - CII6. : ['opH.
yH-T, 2012. - 44 ¢. : un. - bubnuorp.: ¢. 43 DIeKTPOHHBIN pecypc
http://irbis.spmi.ru/jirbis2/index.php?option=com_irbis&view=irbis&Iltemid=374&task=set_static_req&b
ns_string=NWPIB,ELC,ZAPIS&req_irb=<.>1=%D0%90%2088183%2F%D0%91%2079%2D795074<.>

2. YrpaBieHrue TeXHUISCKUMHU cucTeMamu: yueo. mocooue / O. M. bonbiynosa. - CII6. : ['opH.
yH-T, 2013. - 87 ¢. DIeKTPOHHBIN pecypc
http://irbis.spmi.ru/jirbis2/index.php?option=com_irbis&view=irbis&Itemid=374&task=set_static_req&b
ns_string=NWPIB,ELC,ZAPIS&req_irb=<.>1=%2D481759<.>

3. Dnektpuueckuii mpuBo. MoenmupoBaHie IPUBOIOB C BEKTOPHBIM YIIPABICHHEM TOPHOTO
obopynoBanus : yueb. mocobue / B. B. Anekcees, A. E. Kozsipyk, C. B. badbypusn. - CII6. : ['opH. yH-T,
2013. - 57 c. DnekTpoHHBIN pecypc
http://irbis.spmi.ru/jirbis2/index.php?option=com_irbis&view=irbis&Itemid=374&task=set_static_req&b
ns_string=NWPIB,ELC,ZAPIS&req_irb=<.>1=%D0%90%2088692%2F%D0%90%2047%2D951253<.>

7.2. Ba3bl JaHHBIX, JIEKTPOHHO-0MOJINOTEYHbIE CHCTEMBbI, HHPOPMALHOHHO-CIIPABOYHBIE H
MOMCKOBbIE CHCTEMbI

1. DNeKTPOHHO-OMOIMOTeUHAS cucrema U3/1aTEeIILCKOTO IIeHTpa «Jlap»
https://e.lanbook.com/books

2.  DnexktpoHHas Oubnuoreka  Poccuiickoii  ['ocymapctBennoit  bubmumoreku  (PI'B):
http://elibrary.rsl.ru/

3. DnekTpoHHas 6ubnanoreka yueOHUKOB: http://studentam.net
. DiteKkTpoHHO-6MbIMoTedHas cuctema «IBC FOPAMT» www.biblio-online.ru.
. EBponelickas mudposas 6udanorexa Europeana: http://www.europeana.eu/portal
. Muposas nugponas oubnuorexa: http://wdl.org/ru
. Hayunas snexktponnas 6ubnuoreka «Scopus» https://www.scopus.com
. Hayunas snextponnas 6ubnuoreka ScienceDirect: http://www.sciencedirect.com

9. Hayunas snextponHas 6ubnmnoreka «eLIBRARY»: https://elibrary.ru/

10. ITouckoseie cuctemsl Yandex, Rambler, Yahoo u ap.

11. OnexrtponHas Oubnnorednas cucrema «HaumoHaneHbI 1HpPOBON pecypc «PyKOHT»».
http://rucont.ru/

12. DnexkrpoHHO-OMOMOTEUHas cuctema http://www.sciteclibrary.ru/

003N N K~

8. MATEPUAJIBHO-TEXHUYECKOE OBECHHEYEHUE JUCHUIIJIMHBI

8.1. MaTepuajibHO-TEXHHYECKOE OCHAIIleHHE Ay TUTOPHIi:

Crnennann3upoBaHHbIC ayJAUTOPUH, UCIIONIB3YEMbIC TIPU MPOBEACHNUN 3aHATUN JIEKIIMOHHOTO THIIA,
MPAKTUYECKUX 3aHSATUH, OCHAUIEHbl MYJIbTUMEIUHWHBIMU MPOEKTOPAaMU M KOMIUIEKTOM almapaTyphl,
MTO3BOJISIONIECH IEMOHCTPHPOBATH TEKCTOBBIC U IpauiecKrue MaTEPHAITHI.

Jlaboparopuu xadeapsl D u DM ocHalleHbl HEOOXOJAMMBIM 00OPYAOBAaHHEM M KOMITBIOTEPHON
TEXHUKOU, HEOOXOAMMOM JIJIsl IPOBEICHUSI 3aHATUIN 10 TUCIIUILINHE.

Ayautopusi AJisl NPOBeleHUs JeKIIUOHHbIX 3aAHATHIA.

OcHaieHHOCTh TOMelieHus: 30 mOocago4yHbIX MeCT, cToil — 16 mT., cTtyn — 32 mr., J0cKa
MapkepHas - 1 .

AyauTopusi 1Jis1 IPOBeAeHHUs J1a00PATOPHbIX 3aHATHIA.

OcHamennocts nomemeHus: 13 mocamounsix mect. Cryn — 25 mrt., crodl — 2 IIT., CTOA
KOMIIBIOTEpHBIA — 13 mT., mkad — 2 mr., focka ayautopHas mapkepHas — 1 mr., APM yueOnoe [1K
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(MonmTOp + cucTteMHbIN 0710K) — 14 mT. loctyn k cetn «MHTEpHET», B AIEKTPOHHYIO HH()OPMAITMOHHO-
00pa30BaTeNbHYIO Cpeay Y HUBEPCHUTETA.

IlepedyeHpb IUIEH3MOHHOTO MporpaMMHoOro obecnedeHusi: Microsoft Windows 7 Professional,
Microsoft Office 2010 Standard, Kaspersky antivirus 6.0.4.142.

8.2. IlomemieHH A1 CAMOCTOSITEIbHOI padoThI:

1. OcHaleHHOCTh TOMEIICHHS 1T CaMOCTOSITEIbHOM paboThl: 13 mocagounbix Mect. CTym —

25 mT., CTOMI — 2 IIT., CTOJ KOMIBIOTEPHBIN — 13 mT., mKkad — 2 mrT., J0CKa ayIuTOpHAst MapKepHast —
1 mt., APM yue6Hoe [IK (MoHMTOp + cucTeMHBbIH 0510K) — 14 T, loctyn k cetu «AHTEpHET», B dJICK-
TPOHHYIO HH(POPMALMOHHO-00Pa30BaTEIbHYIO Cpely Y HUBEPCHUTETA.

[lepedeHb HMIIEH3UNOHHOTO IIPOrpaMMHOro obecneuenus: Microsoft Windows 7 Professional, Mi-
crosoft Open License 48358058 ot 11.04.2011, Microsoft Open License 49487710 ot 20.12.2011, Mi-
crosoft Open License 49379550 ot 29.11.2011.

Microsoft Office 2010 Standard: Microsoft Open License 60799400 ot 20.08.2012, Microsoft Open
License 60853086 ot 31.08.2012.

Kaspersky antivirus 6.0.4.142.

2. OcHaIlIEHHOCTbh MMOMEIICHUS ISl CaMOCTOSITENIbHON paboThl: 17 mocagouyHbIx MecT. Jlocka amns
nucbMa MapkepoM — 1 mT., paboune Mecrta cTyeHToB, 0bopynoBannbie [1IK ¢ moctymnom B ceTs yHUBEp-
cutera — 17 mT., MynbTUMeANIHBIN poekTop — 1 mT., APM npenogaBatens uist paboThl ¢ MyJIbTUMEINA
— 1 wT. (cucreMHsbIit 670K, MOHUTOPHI — 2 WIT.), cTOd — 18 mT., cryn — 18 mT. HocTyn k cetn «HTEp-
HET», B JIEKTPOHHYIO HH(POPMAIMOHHO-00pa30BaTeNbHYIO Cpely Y HUBEPCUTETA.

[lepeueHb TUIIEH3MOHHOTO TPOrpaMMHOTO obecnieueHus: Onepannonnas cucrema Microsoft Win-
dows XP Professional, Onepartnonnas cucrema Microsoft Windows 7 Professional Microsoft Open Li-
cense 49379550 ot 29.11.2011, Microsoft Office 2007 Standard Microsoft Open License 42620959 ot
20.08.2007.

3. OcHaIEeHHOCTh TOMEIICHUS JIJTsl CAMOCTOATENBbHOM padoThl: 16 mocagoynbix MecT. CTOI KOM-
MBIOTEPHBIN JJIS1 CTYAEHTOB (THI 4) - 3 HIT., CTOJI KOMITBIOTEPHBIH 11 CTYyACHTOB (TUII 6) — 2 IT., CTOJ
KOMITBIOTEPHBIN JJ1s1 CTyAeHTOB (Tun 7) — 1 1mT., Kpecno npenoaasarens (ceTka, IBET YepHbIi) — 17 mT.,
JI0CKa HaroJibHasi MOOMJIbHAsL Oenasi MarHUTHO-MapkepHas «Magnetoplan» 1800MM>1200mMm - 1 mT.,
MoHOoOI0k Lenovo M93Z Intel Q87 — 17 wir., tutakat — 5 mt. Jloctyn k ceti «AHTEpHET», B AJIEKTPOH-
HYI0 HH(OPMaIMOHHO-00pa30BaTeIbHYIO Cpely Y HUBEPCUTETA.

[epeuens MuIIeH3MOHHOTO MTporpaMmHoro odecneuenus: Microsoft Windows 7 Professional: Mi-
crosoft Open License 49379550 ot 29.11.2011, Microsoft Office 2007 Professional Plus: Microsoft Open
License 46431107 ot 22.01.2010, CorelDRAW Graphics Suite X5, Autodesk product: Building Design
Suite Ultimate 2016, product key: 766H1.

Cisco Packet Tracer 7.1 (cBo6oaHO pacmpoctpansiemoe [10), Quantum GIS (cBoGoaHO pacmpo-
crpansiemoe [10), Python (cBo6oano pacnpoctpansiemoe I10), R (cBobonHo pacnipoctpansiemoe 110),
Rstudio (cBo6omHO pacnpoctpansemoe [10), SMath Studio (cBoGoano pacnpoctpansiemoe [10), GNU
Octave (cBoboaHo pacnpoctpansemoe [10), Scilab (cBoboaHO pacnpoctpansemoe [10).

8.3. llomeenns i XpaHeHUs U NPOPUIAKTHYECKOT0 00CIy;KMBaHUsI 000Py10BaHMS:

1. LlenTp HOBBIX MH(GOPMAIIMOHHBIX TEXHOJIOTHIA U CPEJCTB O0yUEHUS:

OCHaIIEeHHOCTh: EPCOHATBHBII KOMIBIOTEP — 2 HIT. (IOCTYM K ceTH «HTEpHET»), MOHUTOP —
4 1mT.,ceTeBoil HaKOMUTENb — | MIT.,HCTOUHUK OecriepeOONHOro MUTaHus — 2 IIT., TEJIEBU30p MIa3MEHHBIN
Panasonic — 1 ., Touka Wi-Fi — 1 mr., masuieHast cranims — 2 Wrt., Apens — 5 mT., nepdopatop — 3 mwr.,
Ha0Op MHCTPYMEHTA — 4 IIT., TECTEp KOMITBIOTEPHOU ceTH — 3 mIT., OAJIJIOH CO CKAThIM Ta3oM — | mIT.,
racTa TerIonpoBoaHas — 1 mrt., neuiecoc — 1 1mT., paguocTaHuus — 2 mWrT., CToJI — 4 mT., TymM0a Ha KoJje-
cUKax — | mT., MoACTaBKa Ha Kojiecukax — | mrT., mkad — 5 mrT., kpecio — 2 mrT., Jectauna Alve — 1 mr.

[Tepeuens nuIIeH3HOHHOTO TIporpamMmHoro obecnieuerus: Microsoft Windows 7 Professional (JIu-
nensnonHoe cornamenue Microsoft Open License 60799400 ot 20.08.2012)

Microsoft Office 2010 Professional Plus (JIuuensuonnoe cornamenue Microsoft Open License
60799400 ot 20.08.2012)

19



AHnTHBHUpYCHOE porpamMmMmHoe obecnieuenne Kaspersky Endpoint Security (lorosop Ne JI810(223)-
12/17 o1 11.12.17)

2. HenTp HOBBIX HHGOPMAITMOHHBIX TEXHOJIOTHIA U CPECTB O0yUEHUSI:

OCHaIIEHHOCTh: CTOJI — 5 MIT., CTYJ — 2 IIT., KPecao — 2 mT., Kad — 2 mT., IePCOHAIBLHBIA KOM-
nbroTep — 2 WT. (ToCcTym K cetn «MHTepHET»), MOHUTOP — 2 T., MDY — 1 mT., TecTep KOMIBIOTEPHON
ceTd — 1 mT., 6aJIOH CO CKAThIM ra3oM — 1 WIT., mypynosepT — | wrT.

Iepeuens nueH3nOHHOTO IIporpaMMuoro odecneuenus: Microsoft Windows 7 Professional (JTu-
nieH3nonHoe cornamrenue Microsoft Open License 60799400 ot 20.08.2012)

Microsoft Office 2007 Professional Plus (JInuensunonnoe cornamenne Microsoft Open License
46431107 ot 22.01.2010)

AHTHBUpYCHOE nporpamMmMmHoe obecnieuenne Kaspersky Endpoint Security (Jlorosop Ne JI810(223)-
12/17 o1 11.12.17)

3. LlenTp HOBBIX HH(POPMAIIMOHHBIX TEXHOJIOTHIA U CPEICTB O0yUEHUS:

OCHaIIEHHOCTh: CTOJN — 2 MIT., CTYNA — 4 WT., Kpecao — 1 mrt., mkad — 2 mrT., IepCOHAIBHBIA KOM-
neroTep — 1 mT. (mocTym k cetn «MHTEepHETY), BeO-Kamepa Logitech HD C510 — 1 mr., kononku Logitech
— 1 mr., TECTEp KOMIBIOTEPHOH ceTh — 1 miT., 1pensb — 1 mT., Teaedon — 1 mrT., Habop PYIHBIX HHCTPY-
MEHTOB — | WT.

[epeuens HIIEH3MOHHOTO TIporpammuoro obecnieueHus: Microsoft Windows 7 Professional (JTu-
nensuonnoe cornamenue Microsoft Open License 48358058 ot 11.04.2011)

Microsoft Office 2007 Professional Plus (JIuuensuonnoe corsamenne Microsoft Open License
46431107 ot 22.01.2010)

AnTtuBHpycHOE mporpamMmmuoe obecnieuenue Kaspersky Endpoint Security ([JJorosop Ne /1810(223)-
12/17 ot 11.12.17)

8.4. J/IuueH3M0oHHOE MPOrpaMMHOe obecreyeHue:
1. Microsoft Windows 8 Professional.

2. Microsoft Office 2007 Standard.

3. Microsoft Office 2010 Professional Plus.

4., Statistica for Windows.

5. LabView Professional.

6. MathCad Education.
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