MUHHCTEPCTBO HAYKHU 1 BBICILIEI'O OBPA3OBAHMS POCCUMCKOI OENEPALIIN
CTAPOOCKOJBbCKHNHN TEXHOJOTMYECKUHN HHCTUTYT UM. A.A. YTAPOBA
(¢unuan) henepanbHOTO rocyAapCTBEHHOTO aBTOHOMHOT'O 00Pa30BaTENbHOTO YUPEXKICHUS
BbICILIEr0 00pa30BaHUs
«HanuonanbHbIl Hccaea0BaTeNIbCKU TeXxHOMOornueckuili yuusepceurer « MUCUCy»
CTU HUTY «MUCHUC»

Pabouas mporpamMMa yTBepIKaeHa
peleHrneM Y4eHOTro coBeTa

CTU HUTY «MHUCHUC»

oT «20» mronst 2023 r.

npoTtokon Ne 5

Pabouast mporpamMma JTUCHUTUINHBI

Teopus djIeKTpONIPUBOIA

3akperuieHa 3a Kadeapon Kadenpa ABromMaTn3upoBaHHbIX U HHGPOPMANMOHHBIX CHCTEM YIIPABJIEHUS

Hamnpasnenne moaroTroBku 13.03.02 DnexTpodHepreTHKa 1 SJIEKTPOTEXHUKA

IIpodwib DNEKTPONPHUBOJI U aBTOMATHKA

Keamndukanms Bakanasp

®opma oOyueHns Ounas

OO6mas TpyIoeMKOCTh 12 3ET

YacoB no yueOHOMY TUTaHy 432 @DopMBI KOHTPOJIS B CEMECTPaXx:
B TOM YHCJIE: JK3aMeH 5,6
ayJIUTOPHBIE 3aHATH 153
camMocCTosATeNbHas paboTa 207
9acoB Ha KOHTPOIIb 72

Pacnpeue.ﬂe}me YaCoB JMCIHHUILIMHBI 110 ceMecTpam

Cemectp 5 6 Hroro
Bup 3ansTuit VII | PII YII | PII VII PII
Jlexmym 34 34 34 34 68 68
JlabopatopHbie 17 17 17 17 34 34
ITpakTudeckue 17 17 34 34 51 51
KonraktHas pabota 68 68 85 85 153 | 153
Cawm. pabota 103 | 103 | 104 | 104 | 207 | 207
Yacel Ha KOHTPOJIb 45 45 27 27 72 72
HWroro: 216 | 216 | 216 | 216 | 432 | 432

I'ox mabopa 2023.
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PaGouvas nmporpaMma ANCLIUIIINHEL
Teopus JIeKTPONPHBOAA

Paspabotana B cootBercTBuu ¢ OC BO HUTY MUCHUC:

CaMOCTOSTENBHO —yCTaHABIMBAaeMbli  00pa3oBaTeNbHBI CTaHAApT BBICIIEro oOpa3oBaHus - OakajaBpuat
®denepanbHOE  TOCYAAPCTBEHHOE  aBTOHOMHOE  OOpa30oBaTeNbHOC  YUPEKICHHWE  BBICIIETO  OOpa3OBaHHS
«HanuoHanbHbIM HccaenoBaTeNnbekuil TexHonoruueckuii yausepeuter «MUCHCy» o HampaBieHUIO MOATOTOBKU
13.03.02 DnekrposHepreTuka u ekTpoTexHuka (mpukas ot 05.03.2020 r. Ne 95 0.B.)

CocragiieHa Ha OCHOBaHUH yueOHoro miana 2023 roxa Habopa:

13.03.02 DnexTposHepreTHKa 1 SIEKTPOTEXHUKA
[Ipodwib: DAEKTPONPHBOJ ¥ aBTOMATHKa, YTBepxaeHHOro YuensiM coBerom CTU HUTY «MUCHUC»
20.06.2023 r., mpotokoi Ne 5.

Pabouast mporpamma omoOpeHa Ha 3acenaHuu Kadeapsl
ABTOMAaTH3UPOBAHHBIX M HHPOPMALIOHHBIX CUCTEM YIIPaBJICHHS

[Ipotokoi ot «24» mas 2023 1. Ne 03

U. o. 3aB. kadenpori  AUCY . A. Tlonenienko

noonuct

«24» mas 2023 1.

Pykosogurens OITIOITI BO
U. o. 3aB. xadeapoii AUCY, -
KaHJUAAT TEXHUYECKUX HAYK, JOLEHT — J. A. Tlonemenko

noonucs

«24» mas 2023 r.



1. IEJIX OCBOEHUA

Lenp AMCHMIUIMHBI — MOJIYYEHHE CTYACHTAMH OCHOBHBIX 3HAHUN B OOJIACTH TEOPUH 3JIEKTPOIPHBOJA, OCHOBHBIX
(YHKIMOHAJIBHBIX CBOWCTB CHJIOBBIX U YIPABIISIOIINX 3JIEMEHTOB JJIEKTPONPUBO/IA.

3amauyn JUCUUIUINHEL:

H3yYCHHE OCHOBHBIX CBOWMCTB 3JICKTPOMEXaHUYCCKHUX MPEoOpa3oBaTesicii JHePTUH;

aHaJIu3 CBOUCTB 3JICKTPOMEXaHUYECKUX CUCTEM KaK OOBEKTOB YIIPABJICHUS;

U3yYCHHE METOJIOB PErYJIMPOBAHUS KOOPIMHAT 3JICKTPOIIPUBO/IA;

W3yYCHHE YHEPTeTUUCCKUX MPOIIECCOB B AIEKTPOIIPHUBOJIC.

2. MECTO B CTPYKTYPE OGPA3OBATEJIbHOM NPOIr'PAMMBI

Iux (pazmen) OIT: | b1.B

2.1 TpeOoBaHus K NpeIBapUTEIbHOIl NOATOTOBKE 00YYaIOLIErocs:
2.1.1 | MaremaTnka

2.1.2 | ®Ousuka

2.1.3 | DnekTpoTexHUKA

2.1.4 | DnexTpuYecKue MalIHHBI

2.1.5 | HenpepriBable cuctembl / Teopus yripaBieHHs

2.2 ,}II/ICIII/IHJII/IH])I U NMPAKTUHKH, VISl KOTOPLIX 0OCBOCHUE HaHHOﬁ JUCHUIIINHBI HeOﬁXOIlI/[MO Kak
npeamecTByomee:

2.2.1 | CucteMsl ynpaBieHHUs 3JICKTPOIIPHBOIAMHU

2.2.4 | IloaroToBka K MpoIeaype 3alIUThHl U 3aIIXTA BRITYCKHOW KBaTH(PUKAIIMOHHOW PabOTHI

3. AHIUKATOPbI ®OPMUPOBAHUSI KOMITETEHIIHIA,
COBMEIIEHHBIE C PE3YJIBTATAMHA OBYYEHUS 11O JTUCIUIIJINHE

YK-1: Crioco0eH ocymecTBJIATH NOMCK, KPUTHYECKUH aHATU3 M CHHTe3 HHGOpPMAaLUM, YMeHUe aHAJIM3UPOBATh
NMPoIecchl M CHCTEMBI ¢ HCMOJIb30BAHHEM COOTBETCTBYIOIINX AHATUTHIECKUX, BBIYUCIUTEIbHBIX H
IKCNEPUMEHTAJILHBIX METO/I0B, IPUMEHSTH CHCTEMHBIH MOIXO0/1 VISl pellIeHUs MOCTABJIEHHBIX 3a/1a4

3HaTh: VYK-1-31 3HaTh BUIBI 3TEKTPOMEXaHUUYECKUX CHCTEM U MX 3JIEMEHTbI
VK-1-32 3HaTb OCHOBHBIE 3aKOHBI 3JIEKTPOMEXaHUYECKOT0 IIPe0O0pa3oOBaHUs SHEPTUH
YK-1-33 3naTh OCHOBHBIE METO/IbI PETYIMPOBAHUS KOOPIMHAT MIEKTPOIIPUBOIA

YMeTs: YK-1-V1 YMeTh aHaIM3UPOBATh CBOWCTBA 3JIEKTPOMEXaHUUECKHUX NpeoOdpa3oBaTeneii SHepruu

BJ'IaZ[eTI)Z YK-1-Bl BﬂaHeTB HaBbIKaMH IIOCTPOCHUS U aHAJIM3a XapPaKTCPUCTUK IJIEMCHTOB CUCTEM BJICKTPONPUBOJAA

YK-2: Crioco0eH co0HpaTh 1 HHTEPNPETHPOBATH TaHHBIE W OMPeNeATH KPYT 32124 B PaMKaxX MOCTaABJIEHHOI
1eJIH, BLIOMPATH ONTHMAJIBHBIE CIIOCO0OBI PellIeHHs], HCXO/Isl U3 IeHCTBYIOIIHUX MPABOBBLIX HOPM, HMEIOLIUXCS
pecypcoB H OTpAHHYEHHIi, YMeHHe 000CHOBHIBATH MPUHSITHIE PelIeHUs

3HaTh: YK-2-31 3HaTh cTaH apTHbIE CIIOCOObI HACTPOMKU KOHTYPOB PETryIHPOBAHUSI KOOPJMHAT 3JIEKTPONPUBOJIA

YMerts: YK-2-Y1 YMeTh paccunThIBaTh IapaMeTphbl PEryJIsTOPOB KOOPAMHAT 3JIEKTPOIPUBOIA

Bnaners: | YK-2-B1 Bnagets HaBbIkamu pacuéra mapaMeTpOB PEryIsITOPOB KOOPAMHAT 3JIEKTPOIIPHUBOJIA

OIIK-3: Cnocoden OCYIIECTBJIATH MOJACJIMPOBAHUEC, AHAJIU3 U IKCIICPUMEHTHI B LIEJISAX IPOBEACHUS I€TAJIBHOI0
HCCJICA0BAHUS 1JIS PCIICHUA 32129 B npod)eccnonanbnoi/i 06.]12CTH, HCIOJb30BaTh METOJAbI aHAJIN3A U
MOJCJTHMPOBAHUSA IJTEKTPUIECCKHUX nenei u SJEKTPHICCKUX MAIINH

3HaTh: OITK-3-31 3HaTh MaTeMaTHYECKUE MOJIENIU 3JICKTPOMEXaHHUECKUX Npeodpa3oBarelieii SHepruu

YMmers: OIIK-3-Y1 YMeThb onmpeaensiTh napaMeTpbl MaTeMaTHYECKUX MOJEINEH IIeKTPOMEXaHMYECKUX
npeobpa3oBareneii SHEPTUH

Brnagers: | OIIK-3-B1 Bnagers HaBBIKOM MOJETHPOBAHHUS 3JIEKTPOMEXaHUYECKHUX ITpeoOpa3oBaTeneil SHepruu u
aHaJIM3a [10Jy4aeMbIX Pe3yJIbTaTOB

IIK-1: Cnocoben:

- PACCUYMTBHIBATH PEKUMbI PAGOTHI 00HeKTOB MPOeCCHOHATLHOI 1eATEILHOCTH;

- l'[pHMeHﬂTL METOAbI U TEXHUYECKUE cpeucTBa 3KCII.]]yaTaIII/IOHHI)IX I/[Cl'[l:ITaHl/Iﬁ U JUArHOCTUKHU 3J1€KI'p03HCpFCT NIECCKOI0
M DJIEKTPOTEXHHYECKOT0 000pY/10BAHHSI;

- OLICHHBATh TeXHUYECKOe COCTOSIHIE M OCTATOUHBIIi pecypc 000pyA0BaHuS;

- COCTABJISATH U 0()OPMJISATH THIOBYIO TEXHHYECKYIO JIOKYMEHTAIUIO;

- ompeeNsITH APAMETPhI 000PYI0BaAHHS 00HEKTOB MPOdecCHOHATLHOI 1esITeJIbHOCTH;

- o0ecrneuuBaTh TpedyeMble PeXKUMbI Pa00ThI 00HEKTOB MPO(hecCHOHAIBLHOI TeITETLHOCTH M 3aJaHHbIe MapaMeTpbI
TEXHOJOTHYECKOT0 Mpoiecca;

- y4acTBOBAThH B BBINOJHEHHH PEMOHTOB 000PYI0BAHMSI 110 3aTAHHOI METOIMKE;

- COCTABJIATH 3asIBKH HAa 060py)101;afme U 3alacCHbIC YaCTHU U MOATr0TABJINBATH Texmmeclcym I[OKyMeHTaIII/[lO Ha peMOHT

3HaTh! ITK-1-31 3HaTh 0COOEHHOCTU PEKHMOB PAOOTHI IEKTPOMEXAHHUECKUX IpeodpazoBaTenell SJHepTrun

YMerts: ITK-1-Y1 YMeTh paccUuTHIBATh PEXKHUMBI pabOTHI IJTEKTPOMEXAHUIECKHX CUCTEM

Bnaners: | I1IK-1-B1 Bnagets HaBblkaMu pacyéra apaMeTpOB JIEKTPOMEXAHUYECKUX CUCTEM




4. CTPYKTYPA U COOEPXKAHUE

Jlutepartypa
Kox HaumeHoBaHue pa3jeoB KoamuecTso u
U TeM / Cemectp KomnereHuuu IIpnmeyanune
BAHATHS 4acoB 3JIEKTPOHHBIE
BU/JI 3aHSITHS/
pecypchl
Pa3znea 1. Beegenue.

1.1 Crpykrypa u 5 2 YK-1-31 J1.1
KJ1acCuUKaIMs J11.2
anekTponpusoja /Jlex/ 113

J2.1

122

J23
21

1.2 ITpopaboTKa JEKIIHMOHHOTO 5 2 VK-1-31 J1.1
MaTepHaa. JT1.2
CamMocTosiTenbHOe J1.3
H3y4YEHHE JIUTEPATYPHIL. J2.1
/Cp/ J22

J23
o1
Paznen 2. Mexanuka
3JIeKTPONPHBOIA

2.1 [lepenaTounbie MEXaHU3MBI 5 4 VK-1-31 J1.1
3JEKTPONPUBO/A. MK-1-31 JT1.2
Mexannueckne J1.3
XapaKTEPUCTUKHU J2.1
NBATATENe U HATPy30K. J12.2
Pacuérnble cxemsl J123
MEXaHHYECKOH YacTH 21
ANIEKTPONPUBO/JIA.

[puBenenue napameTpoB
MEXaHUYECKOM yacTu
JJEKTPONPUBOAA.
YpaBHEeHHUE IBUKEHUS
JJEKTPONPUBOAA.
Cratuueckas
YCTONYHMBOCTh
AJIEKTPONPHUBO/IA.
MexaHuyeckas 4acTh
JNEKTPONIPUBOA KaK
00BEKT yNpaBiIeHHUS.
[lepexonHbie mporeccs B
MEXaHMYECKOH 4acTu
anektponpusoja /Jlex/

2.2 | OnpeneneHue MOMEHTa 5 3 YK-1-31 Jd1.1 JlabopatopHas
WHEPLHHU HJIEKTPOIIPHUBOIA VK-1-B1 JT1.2 pabora
METOI0M CBOOOIHOTO OIIK-3-Y1 J13 BBINIOJIHAETCS HA
BbiOera /J1ab/ IK-1-31 J2.1 nabopaTOpHOM

TIK-1-B1 122 CTEHJIC
J123 «DNEeKTPOTIPUBOI»
J3.1 (aya. 1/520)

2.3 | Pacuér mapameTpoB 5 4 YK-1-31 J1.1
MEXaHUYECKOM yacTu VK-1-B1 JT1.2
snexTponpuBoza. Pacuér OIIK-3-V1 J1.3
MEPEXOIHBIX MPOIIECCOB B [K-1-31 JI2.1
MEXaHHYECKOH YacTH TIK-1-B1 J12.2
anekrponpusoza /Ip/ J123

2.4 | IlpopaboTKa JIEKLIHOHHOT'O 5 25 YK-1-31 J1.1
MaTtepuana. VK-1-B1 JT1.2
CamocrosTenpHoe OIIK-3-Y1 J13
W3yYEeHHE JTUTEPaTypPhIL. [IK-1-31 JH2.1
[ToaroroBka k TIK-1-B1 2.2
BBINOJIHEHUIO U 3alUTe J123
1a60paTOpHOH pabOThI. J3.1
[loaroroska k o1




MPAKTUYCCKUM 3aHATUAM.
/Cp/

Paznean 3.
JJIeKTpOMeXaHHYecKue
CBOiiCTBa U
XapaKTePUCTUKH
JIBUTaTeJiei

3.1

CTpyKTypHBIE CXEMBI
JABUTraTeJIA IIOCTOSIHHOI'O
TOKa C HE3aBUCHMBIM
BO30YXJICHUEM.
EcrecTBeHHbIe 1
HCKYCCTBCHHBIC
XapaKTePUCTUKH ABUTATEIISI
MOCTOSIHHOTO TOKA C
HE3aBUCHMBIM
BO30YXKJICHUEM.
TopMO3HBIE PEKUMBI
JABUTraTeJId IIOCTOSIHHOI'O
TOKa C HE3aBUCHMBIM
BO30YXKJICHUEM.
JlnHaMuueckue
XapaKTCPUCTHUKH ABUT'ATCIIA
MTOCTOSIHHOT'O TOKA C
HE3aBUCHMBIM
B030yxnenrnem. O6nacth
JIOIYCTUMBIX PEKHMOB
paboTHI IBUTATENS
MIOCTOSIHHOTO TOKa C
HE3aBUCHMBIM
BO30YKJICHUECM.
XapakTepUCTHKU
JIBUTATEIIS] TOCTOSTHHOTO
TOKA C HE3aBUCUMBIM
BO30YKJICHUEM TIPH
MUTAaHUU OT UCTOYHUKA
ToKa. XapaKTepPUCTUKH
JIBATATEJIEH ITOCTOSIHHOTO
TOKa C MOCIIeI0BaTEIbHBIM
U CMCIIaHHBIM
BO30Y)KJICHHUEM B
JABUTI'aTCIIBHOM U
TOPMO3HBIX PEKHMaX.
CxeMblI 3aMeleHUs
ACHHXPOHHOTO JIBUTATEIs.
EctectBennsie u
WCKYCCTBEHHBIE
XapaKTePUCTUKU
ACHHXPOHHOTO JIBUTATEIS.
JIuneapuzoBanHas
CTPYKTYpHAas cxema
ACHUHXPOHHOT'O ABUTaTECJIs.
XapaKTepuCTHKHI
ACHHXPOHHOTO JIBUTaTEJIs
MPU MUTAHUU OT UCTOYHUKA
ToKa. TOpMO3HBIE PEKUMBI
ACMHXPOHHOTO JIBUTaTEJIsl.
XapakTepucTuku
CHUHXPOHHOTO JIBUTATEJIs.
JluneapuzoBanHas
CTPYKTYpHas cxema
CHHXPOHHOTO JIBUTATEIsI.
/Jlex/

14

VK-1-32
OIIK-3-31
IK-1-31

J1.1
J1.2
J13
J2.1
22
J23
91

32

Uccnenosanne
JEKTPOMEXAHNUECKUX U
MEXaHHYECKUX

YK-1-32
VK-1-33
YK-1-V1

J1.1
J1.2
J1.3

JlaboparopHas
pabora
BBIITOJTHSETCS. Ha




XapaKTePUCTHK JIBUTATEIS VYK-1-B1 J2.1 nabopaTopHOM
MOCTOSIHHOTO TOKa YK-2-31 122 CTEHJIC
HE3aBHCHMOTO VK-2-V1 J123 «DNEeKTPOTIPUBOI»
B030Yyx1eHus /J1ab/ YK-2-B1 J13.1 (ayn. 1/520)
OIIK-3-31
OIIK-3-V1
[K-1-31
IK-1-Y1
IK-1-Bl
33 TopMmo3HBIE PEKUMBI 3 VK-1-32 J1.1 JlaGoparopHast
JNBHATATE]IS IOCTOSIHHOTO VK-1-33 J1.2 pabora
TOKa HE3aBUCHMOTO YK-1-V1 J13 BBITOJIHSAETCS Ha
B030yxeHus /J1ab/ VK-1-B1 J2.1 1a00paTOPHOM
OIIK-3-31 J12.2 CTEHIIE
OIIK-3-V1 J23 «DIEKTPONIPUBOI
MK-1-31 J3.1 (ayn. 1/520)
TIK-1-Y1
IK-1-B1
3.4 | HccnenoBanue 4 YK-1-32 J1.1 JlaGopatopHas
MEXaHHYECKUX VK-1-33 J1.2 pabora
XapaKTEePUCTUK YK-1-V1 J13 BBITIOJHAETCS Ha
ACHHXPOHHOTO JIBUTATEIS C VK-1-B1 J2.1 nabopaTopHOM
(a3ubM poTopoM /JI1ab/ YK-2-31 J22 CTeHze
VK-2-V1 J23 «DIEKTPONIPUBOI
VYK-2-B1 J3.1 (ayn. 1/520)
OIIK-3-31
OIIK-3-V1
TIK-1-31
[K-1-¥1
ITK-1-Bl
35 Topmo3HBIE pEeKUMBI 3 VK-1-32 J1.1 JlaGoparopHast
ACHMHXPOHHOTO JABHIaTels VK-1-33 Jq12 pabota
/J1ab/ YK-1-V1 J1.3 BBIITOJTHSIETCS Ha
VK-1-B1 J2.1 1a00paTOpPHOM
OIIK-3-31 J12.2 CTEHIIE
OIIK-3-V1 J23 «DIEKTPONIPUBOI
MK-1-31 J3.1 (ayn. 1/520)
TIK-1-Y1
IK-1-B1
3.6 | Pacuér u mocrpoeHue 3 YK-1-32 J1.1
SIIEKTPOMEXaHUIECKIX U VK-1-33 JT1.2
MEXaHUYECKUX VK-1-V1 JT13
XapaKTEPUCTUK ABUraTes VK-1-Bl J2.1
MIOCTOSIHHOT'O TOKA C YK-2-31 J12.2
HE3aBHCHMBIM YK-2-V1 J23
BO30YKICHUEM TIPH VK-2-Bl
Pa3INYHBIX peXKUMaxX OIIK-3-31
pa6otsr /TIp/ OIIK-3-V1
OIIK-3-Bl1
MK-1-31
IIK-1-Y1
IK-1-B1
3.7 | Pacuér u moctpoenue 3 YK-1-32 J1.1
STIEKTPOMEXaHUIECKIX U VK-1-33 JT1.2
MEXaHUYECKUX VK-1-V1 JT13
XapaKTePUCTHK VK-1-B1 JI2.1
ACHHXPOHHOTO JIBUraTEeIs. YK-2-31 J12.2
Mp/ YK-2-V1 J23
YK-2-Bl
OIIK-3-31
OIIK-3-V1
OIIK-3-B1
TK-1-31
MK-1-¥1
ITK-1-B1
3.8 | IlpopaboTKa JIEKLHOHHOT'O 25 YK-1-32 J1.1




MaTepuana. VK-1-33 JT1.2
CamocTosATenbHOE YK-1-V1 J13
W3yYEeHHE JTUTEePaTyPhIL. VYK-1-B1 J2.1
Iloaroroska k YK-2-31 J12.2
BBITIOJTHEHHIO U 3aLUTE YK-2-V1 J23
nabopaTopHBIX padoT. YK-2-Bl J3.1
IToaroroska k OIIK-3-31 91
MPAKTHYECKUM 3aHSATHUSIM. OIIK-3-V¥1
/Cp/ OIIK-3-Bl1

IK-1-31

TIK-1-Y1

IK-1-B1
Paznen 4. DJneprernka
3J1eKTPONPHBOAA

4.1 [Morepu snepruu B 6 OIIK-3-31 J1.1
YCTaHOBUBIIUXCS U IIK-1-31 J1.2
MEPEXOIHBIX PEKUMAX J13
paboThI AIEKTPONPUBO/IA. JI2.1
Krnaccs! nzonsannoHHbIx J12.2
MaTepUaoB o J123
HarpeBocTtoiikoctu. Harpes
W OXJIaXKJCHHUE ABUTATENCH.

HomuHanbHble pexuMbl
paboThI AIEKTPONPUBOIA.
Br10op MomHOCTH
JBUTATeNEN npu
MTOCTOSTHHOW Harpy3Ke.
Bri6op u mpoBepka
JIBATATEJIeH Ha HATPEB IpHU
MEpPEMEHHON Harpyske.
/J1ex/

4.2 | BeiOop nBurareneii mis 2 OIIK-3-31 J1.1
SJIEKTPOIPUBOA TUITOBBIX IIK-1-31 J1.2
MIPOMBIILITIEHHBIX IK-1-Y1 J13
Mexanu3mos /TIp/ TIK-1-B1 J2.1

J22
J23

4.3 | IIpopaboTKa JEKIMOHHOTO 23 OIIK-3-31 J1.1
MaTepuana. IIK-1-31 J1.2
CamocTosATeNnbHOE IK-1-V1 J13
W3YyYEeHHE JTUTEePATyPHIL. TIK-1-B1 J2.1
[loaroroska k J12.2
IPaKTUIECKOMY 3aHATHIO. J23
Brinonnenue nomansero
3aganus. /Cp/

Pazpen 5. PeryaupoBanue
KOOPIUHAT
3J1eKTPONPHBOAA

5.1 Iloka3zarenu kauecTBa 8 YK-1-31 J1.1
peTyIHpOBaHUS YTIOBOK VK-1-33 JT1.2
CKOPOCTH 3JIEKTPOIPUBOAA. YK-2-31 J13
CriocoObl peryarupoBaHus OIIK-3-31 JI2.1
CKOPOCTH JIBUTATENs IK-1-31 J12.2
MIOCTOSIHHOT'O TOKA C J23
HE3aBUCHMBIM
B030yxaeHHueM. CriocoObI
pEryJupoBaHusl CKOPOCTH
ACHHXPOHHOTO JIBUTATEIS.

/Jlex/

5.2 | Bbibop anemeHToB 2 YK-1-31 J1.1
cuctemsl « TUPUCTOPHBII VK-1-33 JT1.2
peobpa3oBaTeb— OIIK-3-31 Jq13
JIBUTATEIb IOCTOSIHHOTO OIIK-3-V1 J2.1
toka» /I1p/ [K-1-31 2.2

IK-1-V1 J23

[1K-1-Bl1




5.3 | Pacuér xapaktepucTtux 5 3 YK-1-31 J1.1
CUCTEMBI YK-1-33 112
«IIpeobpa3zoBareinb OIIK-3-31 J1.3
YacTOTHI — ACHHXPOHHBII OIIK-3-V1 J2.1
neuratensy /Tp/ I1K-1-31 J22

IK-1-V1 J23
ITK-1-Bl

5.4 | TIpopaboTKa JIEKIIHOHHOTO 5 28 VK-1-31 J1.1
MaTepHaia. VK-1-33 Jq12
CamocrosATesbHOe YK-2-31 J13
U3y4YEHHE JIUTEPATYPHI. OIIK-3-31 J2.1
INoaroroska k OIIK-3-V1 J12.2
MPAKTUYECKUM 3aHATUAM. IK-1-31 J23
/Cp/ IK-1-Y1

IK-1-B1
Yackl Ha KOHTPOITh 5 45 YK-1-31 J1.1
/KonTpois/ YK-1-32 112
VK-1-33 J1.3
YK-1-V1 Jd2.1
YK-1-B1 J22
YK-2-31 J23
YK-2-V1
YK-2-Bl
OIIK-3-31
OIIK-3-V1
OIIK-3-B1
[K-1-31
IIK-1-Y1
IK-1-B1

5. ®OHJ OHEHOYHBIX MATEPHUAJIOB

5.1. Bonpocsl 1JIsI caMOCTOSITeIbHOM NMOATOTOBKH K 9K3aMeHY (3a4€Ty ¢ OleHKOil)

5.1.1. IlepeyeHb BONMPOCOB sl MOATOTOBKHU K YIK3aMeHY

1. DuexTponpuBOM; CTPYKTYpa U Kiaccudukanus snekTpornpuBoaos. (YK-1-31)

2. Tlepenarounsie mexanusmel. (YK-1-31)

3. MexaHnueckre XapakTepruCTUKU ABUratenei u Harpy3ok. (YK-1-31)

4. PacuérHble CXeMbl MEXaHUYECKOM 4YacTH djeKTponpuBoja. IIpuBeneHue mnapaMeTpoB MEXAHMYECKOM YacTu
anexTponpuBoxaa. (YK-1-31)

VYpaBueHnue apwxenus snekrporpusoaa. (YK-1-31)

Craruueckas yCTOHYMBOCTS 3iekTponpusoaa. (YK-1-31)

AGCOITIOTHO KECTKAsI MEXaHHUUECKasl YacTh 3JIEKTPOIIPUBOIA Kak 00bekT ynpasienus. (YK-1-31)

Ilepexoansle Mpolecchl B aOCOMOTHO XKECTKOM MexaHuueckoil yactu anexkrponpuBoga. (YK-1-31)

9. EcrecTBeHHBIC XapaKTEPUCTUKU JBUraTelsl MIOCTOSHHOTO TOKa ¢ He3aBHCUMbIM B030yxkaeHuem. (YK-1-32; OIIK-3-
31)
10. HckyccTBeHHBIC XapaKTEPUCTUKU JIBUTATENS TOCTOSIHHOTO TOKA C He3aBHCUMBIM Bo30yxaeHueM. (YK-1-32; OITK-3-
31)

11. TopMoO3HBIE PEKUMBI IBUTATEIIS IOCTOSHHOTO TOKA ¢ He3aBUCUMBIM Bo30ykeHuneM. (YK-1-32; OITK-3-31)

12. CTpyKTypHBIE CXEMBI IBUraTells IIOCTOSHHOIO TOKa ¢ He3aBUCUMBIM Bo30yxaenueM. (YK-1-32; OITK-3-31)

13. JluHaMHuYeCcKHe XapaKTePUCTHKHU JIBUTATENs MIOCTOSHHOTO TOKa ¢ He3aBUCUMBIM Bo30yxiaeHueM. (YK-1-32; OITK-3-
31)

14. JlonmycTuMBbIe peXXMMbI Pa0OTHI ABUrATENs MOCTOSHHOTO TOKa ¢ He3aBUCUMbBIM Bo30yxaeHneM. (YK-1-32; OITK-3-31)

15. XapakTepUCTHKU ABUTaTENs IOCTOSHHOIO TOKA ¢ IOcIeqoBaTelbHbIM Bo30yxaeHueM. (YK-1-32; OIIK-3-31)

16. TopMO3HBIE PEKUMBI IBUTATEIIS TIOCTOSTHHOTO TOKA C MOciieioBarenbHbiM Bo30ykaeHuem. (YK-1-32; OIIK-3-31)

17. XapakTepuCTHKH ABUraTeNs MOCTOSHHOTO TOKa cO cMelanHbIM Bo30yxaeHueM. (YK-1-32; OIIK-3-31)

18. XapakTepHCTHKH JIBHUTATeNs IIOCTOSHHOTO TOKa C HE3aBUCHMBIM BO30YXKACHHEM IIPH MUTAHHU OT MCTOYHHUKA TOKA.
(YK-1-32; OIIK-3-31)

19. Cxewmsl 3amemenus acuaxponHoro asurarens. (YK-1-32; OIIK-3-31)

20. EctecTBeHHbIC XapaKTepUCTUKU acHHXpoHHOro aAsuratend. (YK-1-32; OIIK-3-31)

21. UckyccTBeHHBIE XapakTepucTuku acuaxponHoro neurarens. (YK-1-32; OITK-3-31)

22. JIuneapu3oBaHHas CTPYKTypHast cxeMa acuHxpoHHoro asurateis. (YK-1-32; OIIK-3-31)

23. XapaKTepuCTHKHN aCHHXPOHHOTO JIBUTATEIS IPH MUTaHUH OT ucTouHuka Toka. (YK-1-32; OIIK-3-31)

24. Topmo3zHbIe pexuMbl acHHXpoHHOTro apuratens. (YK-1-32; OIIK-3-31)

25. Xapakrepuctuku cuaxporHoro asuratens. (YK-1-32; OITK-3-31)

26. JluHeapu3oBaHHasi CTPYKTypHas cxema cuHxponHoro asurarens. (YK-1-32; OIIK-3-31)

27. lortepu sueprun B anekrponpusoze. (OIIK-3-31)

28. Tlotepu HEprum B nepexoHbIX mporeccax aekrpornpuBoaa. (OITK-3-31)
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29. Krnaccel H30ISIIMOHHBIX MaTepuanoB o HarpeBoctoitkoctu. (OIIK-3-31)

30. Harpes u oxnaxxaenue nsurareneii. (OI1K-3-31)

31. HomuHanbsHbIe pesxuMbl paboThl anekrponpusosa. (OITK-3-31)

32. BpIOOp MOIIHOCTH JBUraTENeH Mpu NOCTOsIHHOM Harpy3ke. (OITK-3-31)

33. BbIOop 1 IpoBepKa ABUraTeliell Ha Harpes mpu nepeMeHHoi Harpyske. (OIIK-3-31)

34. Tloka3zarenu KadecTBa PEeryJUPOBaHUS YyIIoBOM ckopocTw snexTponpuBoma. (YK-1-31; YK-1-33; YK-2-31; OIIK-3-
31)

35. PerynupoBaHue CKOPOCTH JIBHUTraTeNsl MOCTOSTHHOTO TOKA C HE3aBHCHMBIM BO30Y)KICHHEM M3MEHEHHEM MarHUTHOTO
notoka. (YK-1-31; YK-1-33; YK-2-31; OIIK-3-31)

36. PeocraTtHOe peryauMpoBaHUe CKOPOCTH JBHIATENs MOCTOSTHHOTO TOKA ¢ He3aBHUCUMBIM Bo30yxkaeHuem. (YK-1-31; VK-
1-33; VK-2-31; OIIK-3-31)

37. PerynupoBaHue CKOPOCTH OBHUTATelNs MOCTOSHHOTO TOKA C HE3aBUCHMBIM BO30YKACHHEM H3MEHEHHEM HaIpPsDKEHUS
Ha sxope. (YK-1-31; YK-1-33; YK-2-31; OIIK-3-31)

38. Cucrema reneparop — asurareib. (YK-1-31; YK-1-33; OIIK-3-31)

39. Cucrema ynpasiseMblil Beipssmutens — apurarens. (YK-1-31; YK-1-33; OIIK-3-31)

40. Cucrema mMpOTHO-UMITYJIbCHBIN Mpeodpa3oBarens — apurarens. (YK-1-31; YK-1-33; OIIK-3-31)

41. PeocraTHOe peryaupoBaHue CKOpocTd acuHXpoHHoro asuratens. (YK-1-31; YK-1-33; YK-2-31; OIIK-3-31)

42. PerynupoBaHHe CKOPOCTH aCHHXPOHHOTO JIBHTATelNsl N3MEHEeHneM HanpspkeHus Ha crarope. (YK-1-31; YK-1-33; VK-
2-31; OIIK-3-31)

43. PerynupoBaHme CKOPOCTH aCHHXPOHHOTO JIBHTAaTelNls M3MeHeHueM umcia map momocoB. (YK-1-31; VK-1-33; VK-2-
31; OIIK-3-31)

44. YacTtoTHOE perynupoBaHue ckopoctr acuaxponHoro aeurarens. (YK-1-31; YK-1-33; YK-2-31; OIIK-3-31)

5.1.2 IlpumepHblii NepeyeHb 32124 IK3aMeHAIHOHHBIX OUJIETOB

3agaga 1. (VK-1-31; YK-1-B1; OIIK-3-V1; TIK-1-31; IIK-1-B1)
DJEeKTPONPUBOJ MepeMelnaeT nocrymnarenbio maccy m = 100 kr co ckopocthio 0,5 m/c. CKOpOCTh BpalllcHHs Basia
meurarens 100 ¢ . Haiitu MoMeHT HMHEpUUH HArpy3KH, IPUBEIEHHBIN K Bally BUTATEs.

3anaua 2. (VK-1-31; YK-1-B1; OIIK-3-V1; [IK-1-31; TIK-1-B1)
Mowment nnepunn Mexaamsma J,, = 1000 Kr-MC, nepenaToyHoe 4ucio peaykropa i = 20. Onpenennts MOMEHT WHEPLUN
MEXaHHU3Ma, IPUBEIEHHBIN K Bay JBUTATEIsL.

3amaua 3. (YK-1-31; YK-1-B1; OIIK-3-V1; [1IK-1-31; TIK-1-B1)
Onpenennuts BpeMsi pa3roHa JIIEKTPOIIPUBOJIA OT KyleBoil ckopoctu mo 100 ¢, ecnn moment gBurarenst M = 30 Hom,
cTaTu4ecKuil MOMeHT conportusienus M, = 10 H-m, MomeHnT unepuuu snexrponpusosa J = 0,2 KE-M.

3amaua 4. (YK-1-31; YK-1-B1; OIIK-3-V1; I1K-1-31; I[1IK-1-B1)

OnpeeTuTh BpeMsi TOPMOKEHHUS 10 TIONHOTO OCTAHOBA SEKTPONPHBOJA ¢ MOMEHTOM HHepIuh J = | Kr-M’, TOPMO3HOM
MoMmeHnTe apurarens M = 160 H-m u peaktuBHOM craTnueckoM MoMeHTte M, = 40 H-m. HauanbHast cKOpOCTh TOPMOKEHUS
e =100 ¢

3amaua 5. (YK-1-31; YK-1-B1; OIIK-3-VY1; [1K-1-31; TIK-1-B1)
Onpenenurh CTaTHYECKHH MOMEHT B JBUTATEILHOM PEKHMME dJIEKTPOIPHBOAA, €CIIM MOMEHT Harpy3ku MexaHusma M, =
200 H-m, nepenatounoe uncio peaykropa i = 20, KIIJ] nepenauu 7= 50 %.

3amava 6. (YK-1-31; YK-1-B1; OIIK-3-V1; [1K-1-31; [1IK-1-B1)
OmpenenuTh CTaTHIECKUI MOMEHT B TOPMO3HOM PEXKHMME DJIEKTPONPHBO/A, €CIIM MOMEHT Harpy3ku Mexanusma M, = 400
H-m, nepenarounoe uncino peaykropa i = 10, KITJI nepenaun 77 = 80 %.

3amaua 7. (YK-1-31; YK-1-B1; OIIK-3-VY1; [1K-1-31; IIK-1-B1)

OmnpenenuTh NPUBEASHHBIH K Baly ABUTATENss MOMEHT HHEPLHUH OSJIEKTPOIIPUBOIA, €CIM MOMEHT HHEPLHUH POoTOopa
mBurarens J, = 5 Kr-M’, MOMEHT HHEDIMH MAXOBHMKAa Ha Baly ABHrarens J, = 2 Kr-M’, MOMEHT HHEPLHH pabodero
mexaumsma J, = 1000 kr-m’, nepesaToyHoe Yucio peaykropa i = 20.

3anaua 8 (YK-1-32; YK-1-33; YK-1-¥1; YK-1-B1; OIIK-3-31; OIIK-3-Y1; OIIK-3-B1; I[IK-1-31; TIK-1-Y1; TIK-1-B1)
OmnpenenuTs CKOPOCTh HJCAIBHOIO XOJOCTOI'O XOJa JIBUTATelNsl IOCTOSHHOTO TOKAa C HE3aBUCHUMBIM BO30Y)KICHHEM.
Homunansnoe manpspkenne Ha sxope U, = 220 B; HomuHanbHBINA TOK sIKOps 1, = 5 A; CONpOTHBIIEHNE IKOPHOU Lenu R,
=2 Om; HOMUHAIIbHAS YTIO0Bast CKOPOCTh @, = 100 ¢

3amava 9. (YK-1-32; YK-1-33; YK-1-Y1; YK-1-B1; OIIK-3-31; OIIK-3-Y1; OIIK-3-B1; [1K-1-31; [IK-1-Y 1; T1IK-1-B1)
IlocTpouTh e€CTECTBEHHYI0 MEXaHHUYECKYI0 XapaKTepUCTHKY MABHUTATENs IIOCTOSIHHOTO TOKa C HE3aBUCHMBIM
B030yxaeHueM. HomuHanbHOe HanpsbkeHue Ha sikope U, = 220 B; HoMuHanbHbli TOK sikops 1, = 10 A; conporusieHue
sikopHOH 1tenu R, = 2 OM; HOMUHAJIbHAS YTIIOBasi CKOPOcTh @, = 200 .




3amava 10. (YK-1-32; YK-1-33; YK-1-V1; VK-1-B1; OIIK-3-31; OIIK-3-V1; OIIK-3-B1; I1K-1-31; [1K-1-¥1; [IK-1-B1)
Onpenenuts 100aBOYHOE CONMPOTUBIICHHE, KOTOPOE HEOOXOAUMO BKITFOUUTH B IIETIh SIKOPS JIBUTATEIIS TOCTOSHHOTO TOKA C
HE3aBUCHMBIM BO30Y>KJICHHUEM, YTOOBI MOJyYUTh MPU HOMHUHAJILHOM MOMEHTE YIJIOBYIO CKOPOCTH 77 ¢!, HomuHanbHOe
Hanpsbkenue Ha sikope U, = 220 B; HomuHanbHbIi TOK skops [, = 50 A; comportuBnenue sikopHoii uenu R, = 0,4 Owm;
HOMMHAJIbHAs YIJIOBasi CKOpocTh @, = 150 .

3anaua 11. (YK-1-32; YK-1-33; YK-1-V1; YK-1-B1; OIIK-3-31; OITK-3-Y1; OIIK-3-B1; ITK-1-31; TIK-1-¥1; I1K-1-B1)
Onpenenuts 100aBOYHOE CONPOTUBIICHUE, KOTOPOE HEOOX0AUMO BKIIIOUUTH B LIETIb SIKOPS ABUTATEIISI HOCTOSHHOTO TOKA C
HE3aBUCHMBIM BO30YXIIEHHEM, 4TOOBI MPH pEBEPCE Ha XOJOCTOM XOAY HAuyaJIbHBIH TOPMO3HOW MOMEHT ObUT OBl paBeH
HOMUHaJIbHOMY. HoMuHansHOe HanpspkeHue Ha sikope U, = 220 B; HoMuHaIbHBIH TOK sikops 1, = 50 A; compoTuBieHne
skopHoii uenu R, = 0,4 OM; HOMUHAJIbHASL YTJIOBAs CKOPOCTh @, = 150 .

3anaua 12. (YK-1-32; YK-1-33; YK-1-V1; YK-1-B1; OIIK-3-31; OIIK-3-Y1; OIIK-3-B1; IIK-1-31; TIK-1-¥1; I1K-1-B1)
Onpenenuts 100aBOYHOE CONPOTUBIICHUE, KOTOPOE HEOOX0AUMO BKIIIOUUTH B LIETIb SIKOPS JABUTATEIIsl HOCTOSHHOTIO TOKA C
HE3aBUCHMBIM BO30Y>KJACHHEM, YTOOBI MPH JAMHAMHYECKOM TOPMOXCHHH OT HOMHHAJIBHOM CKOPOCTH HaydaIbHBIN
TOPMO3HOW MOMEHT ObUI OBl paBeH YABOSHHOMY HOMHHaibHOMY. HomuHanbHOe HampspkeHue Ha sxope U, = 220 B;
HOMI/IHlaJ'l])HMﬁ TOK sikops /,,, = 50 A; conporusienue sikopHoit uenu R, = 0,4 OM; HOMUHaJIbHAsI YTJIOBask CKOPOCTh @), =
150 ¢

3amava 13. (YK-1-32; YK-1-33; YVK-1-V1; VK-1-B1; OIIK-3-31; OIIK-3-V1; OIIK-3-B1; T1K-1-31; [1K-1-¥1; T[IK-1-B1)
Kakoe HampspkeHHe HEOOXOIMMO MPUIIOKUTH K SIKOPIO JBHUraTelsl MOCTOSHHOTO TOKA C HE3aBUCHMBIM BO30YXKICHHEM,
4TOOBI TIPU MyCKE IYCKOBOH MOMEHT ObUI ObI PaBEH YABOSHHOMY HOMHMHAIbHOMY. HOMHHAaNIBHOE HampsbkeHHE Ha SIKOpe
U, = 220 B; HomuHaneHeIA TOK siKops [,,, = 50 A; compotuBnenue sikopHoi nenu R, = 0,4 OM; HOMUHATBHAS YTIIOBas
ckopocTh @, = 150 .

3anmava 14. (YK-1-32; YK-1-33; YK-1-V1; VK-1-B1; OIIK-3-31; OIIK-3-V1; OIIK-3-B1; T1K-1-31; [1K-1-¥1; [IK-1-B1)
3amucarh ypaBHCHUE €CTECTBEHHON MEXaHMYECKOM XapaKTEpPUCTHKH aCHHXPOHHOTO ABUraTesns. HoMuHaibHAs MOIIHOCTh
P, = 18 xBr; HoMuHanpHOe Hampsbkenue U, = 380 B; HoMHHanbHas yriioBas ckopocTh @, = 150 c’l; aKTHBHOE
cornpoTuBiicHHE a3l 0OMOTKH cratopa R; = 0,25 OM; npuBeIEHHOE aKTUBHOE COMPOTHBIICHHE (ha3bl 0OOMOTKH poTOpa R,
= 0,4 Om; naaykTUBHBIE conpotuBienus: X; = 0,4 Owm; X 2= 0,47 Om; KpaTHOCTh MAKCUMAJILHOT'O MOMEHTa A = 2,5.

3amava 15. (YK-1-32; YK-1-33; YK-1-V1; VK-1-B1; OIIK-3-31; OIIK-3-V1; OIIK-3-B1; I1K-1-31; [1K-1-¥1; [IK-1-B1)
Ornpenenuts MOIYJb KECTKOCTH JTMHEAPU30BAHHOW MEXaHHUECKON XapaKTePUCTUKH aCHHXPOHHOTO JABHUIATes, €Cliu P,
=10 xBT; ®,,, =100 c’l; S = 0,3; KpaTHOCTH KPUTHYECKOTO MOMEHTA A = 3.

3amava 16. (YK-1-32; YK-1-33; YK-1-V1; VK-1-B1; OIIK-3-31; OIIK-3-V1; OIIK-3-B1; I1K-1-31; [1K-1-Y1; [IK-1-B1)
Paccunrarh mapameTphl THHEAPU30BAaHHON MOJAENTN acHHXPOHHOTO aBurarens, ecnmu U,,,, = 380 B; p, = 3; R; = 0,25 Owm;
R/ =0,50m; X, = 0,4 Om; X, = 0,436 Om; J = 0,1 krm’.

3amava 17. (YK-1-32; YK-1-33; YK-1-V1; VK-1-B1; OIIK-3-31; OIIK-3-V1; OIIK-3-B1; I1K-1-31; [1K-1-¥1; T[IK-1-B1)
OrnpenenuTth BEIUYMHY M KPATHOCTH ITyCKOBOTO TOKA aCHHXPOHHOTO Aurarens. HomunansHoe Hanpspkenue U, = 380 B;
aKTHBHOE cONpoTuBiIeHHE (a3pl oOMoTku cratopa R; = 0,124 Owm; mpuBenéHHOE aKTUBHOE CONPOTUBIEHHE (ha3bl
00OMOTKH poTOpa R/z = 0,15 Om; uanyktuBHbIe conpoTuBieHus: X; = 0,3 Ow; X,= 0,312 OM; HOMHHaIBHEIH TOK [, = 80
A.

3anaua 18. (OIIK-3-31; [IK-1-31; [TIK-1-Y1; TIK-1-B1)
PaccunTare MoOmHOCTH HpUBOJA LEeHTpoOexxHOro Hacoca. Ilogaya nacoca QO = 0,1 M /¢, repekayrBaeMast JKUAKOCTh —
BOJIa; Harnop Ha Bbixoze Hacoca H = 50 m, KI1J] Hacoca 7, = 50 %, KIIJ1 nepenauu 77, = 95 %.

3angaua 19. (OIIK-3-31; [1K-1-31; TTIK-1-Y1; [1K-1-B1)
PaccunTarh MOIHOCTh TIPHBO/A BeHTHIsITOpa. [loaua BentmsTopa Q = 1 M’ / ¢, 1aBleHIe HA HATIOPHOI CTOPOHE p = 5
kITa, KITJI Bentuisitopa 7, = 65 %, KIIJ] nepeaauu 7, =95 %.

5.2. Ilepeyennb paGoT, BHINOJHSEMBIX M0 TUCIHILTHHE

ITo aucuuIuInHE MPEeAyCMOTPEHO: BBIMOJHEHUE U 3aIIUTa 4 TOMAIIHUX 33/1aHUIT; BBINOJIIHEHNUE U 3alIMTa 5 1a00paTOPHBIX
pabort [JI 3.1].

5.2.2. JIaGopaTopubie padoThI

JlaGoparopHast pabora Ne 1 (VK-1-31, YK-1-Bl1, OIIK-3-VY1, IIK-1-31, [IK-1-B1). Onpenenenue MOMEHTa HMHEPLHHU
JNEKTPONPUBOAA METOAOM CBOOOIHOTO BBIOETA.

Bonpocsr mist 3amumts (YK-1-31, TIK-1-31):

Ha xakue cBOHCTBA 2JIEKTPONIPUBOIA BIUSIET BETNINHA MOMEHTA HHEPIIHH?

Ha 4ém ocHOBaH MeTO CBOOOJHOTO BBIOETA ISl OPEICICHNS] MOMEHTA HHEPIIUH?

Yro npexncraisieT coboit KprBasi cBOOOIHOTO BBIOETa, M KAKOB MOPSIOK CHATHS JAHHBIX UL €€ TOCTPOCHUS?

Kaxk u3amenurcs BpeMs BblGeFa arperara, €CJjii Ha BaJly ABUTraTeJIsl YCTAHOBUTH MaXOBl/IK?




JlaGoparopHas padora Ne 2 (YK-1-32, YK-1-33, VK-1-V1, VK-1-B1, VK-2-31, YK-2-V1, YK-2-B1, OIIK-3-31, OIIK-3-
V1, IIK-1-31, TIK-1-Y1, TIK-1-B1). UccnemoBanne >MeKTpOMEXaHUIECKUX U MEXaHHYECKHX XapaKTEPHCTUK JBHUTATEIIS
MIOCTOSIHHOTO TOKA HE3aBUCUMOTO BO30YXKICHUSI.

Bomnpocsr ms 3amuts (YK-1-32, YK-1-33, YK-2-31, OIIK-3-31, T1K-1-31):

Kaxk onpenenuts >kECTKOCTh MEXaHUUECKUX XapaKTEPUCTHK ABUTATENsI HOCTOSIHHOTO TOKA HE3aBUCUMOTO BO30OYKICHUS?
Kakue mapameTpsl onpenensioT CKOpOCTh HAEATBHOIO XOJOCTOrO XOJAa JIBUTaTelNsl MOCTOSHHOI'O TOKAa HE3aBHCHUMOIO
BO30YKICeHUsA?

Kakue mapameTpsl BIUSIOT Ha KECTKOCTh MEXaHHMUECKHX XapaKTEPUCTUK JBUIATeNs IIOCTOSHHOTO TOKa HE3aBUCHMOTO
BO30YXICeHHUsA?

IIpu kakoMm crnocobe peryaupoBaHUs CKOPOCTH JBHUIaTeNs IOCTOSIHHOTO TOKA HE3aBHCHUMOIO BO30YKIEHUS CKOPOCTh
UJEAIBHOTO X0JIOCTOTO X0/1a OCTa&TCsl HEU3MEHHOM?

B uéMm paznuune pexxruMOoB HIEabHOTO U PEATBHOTO X0JIOCTOTO X0/1a 3JIEKTPOABUraTe s ?

ITpu kakoM crocobe peryinnpoBaHUsT CKOPOCTH ABUTATENs ITOCTOSHHOTO TOKAa HE3aBHCHMOTO BO30YKIOCHHUS KECTKOCThH
MEXaHMYECKHX XapaKTEPUCTUK OCTAETCS MOCTOSHHOM?

ITpu kakoM crocobe peryiInpoBaHUsl CKOPOCTH ABUTATENs ITOCTOSHHOTO TOKAa HE3aBUCHMOTO BO30YKIOCHHUS KECTKOCTH
MEXaHMYECKHX XapaKTEPUCTHK U3MEHETCsl HanboJiee CUIbHO?

Jla6opatopHas pabota Ne 3 (VK-1-32, YK-1-33, YK-1-V1, VK-1-B1, OIIK-3-31, OIIK-3-Y1, I1K-1-31, TIK-1-V1, TIK-1-
B1). Topmo3HBIE PEKIMBI JBHTATEINS TOCTOSHHOTO TOKA HE3aBICHMOTO BO30OY KICHHUS.

Bonpocsr mist 3ammts (YK-1-32, YK-1-33, OINK-3-31, T1K-1-31):

B kxakwx KBaJpaHTaX Ocell KOOPIWHAT PACIIONAraloTCs XapaKTePUCTHKH JIBHUTATENs MOCTOSHHOTO TOKA HE3aBHCHMOTO
BO30YXIeHUS?

Kax ocyImmecTBUTb KaXKIBIif N3 TOPMO3HBIX PEKIMOB JIBHTATENS IIOCTOSIHHOTO TOKA HE3aBUCHMOTO BO30OYKIeHUS?

Kakumu DOCTOMHCTBAMU M HEAOCTaTKaMM 00JIafaeT KaKIbli M3 TOPMO3HBIX PEKUMOB JBHUIaTeNs IOCTOSHHOTO TOKa
HE3aBUCHMOT0 BO30YKICHUA?

Jst 4ero npu TOPMO>KEHUH IIPOTUBOBKIIIOUEHUEM B LIETIb SIKOPS BBOJAT 100aBOUHbIE PE3UCTOPHI?

Jas 4ero mpH AWHAMHYECKOM TOPMOXKCHHH SKOPb JBHTATeNs IOCTOSHHOTO TOKA 3aMbIKaeTcs Ha pesuctop? Kax
H3MEHHTCS IIPOLIECC TOPMOXKEHUS IPH YBEINYEHHUH / YMEHBIIEHUU CONPOTUBIICHUS 3TOTO pe3ucTopa?

B xakux pexnmax pabOTalOT ABUraTelH CTEHAA IPH padote M2 B pexxnMe peKynepaTHBHOTO TOPMOKEHHSA?

B kakux pexxumax pabotsl M2 mammHa M3 paboTaeT reHepaTopoM, a B KaKuX — JBUrarenem?

Jlabopatophas pabora Ne 4 (YK-1-32, YK-1-33, VK-1-V1, YK-1-B1, YK-2-31,VK-2-V1, YK-2-B1, OIIK-3-31, OIIK-3-
V1, IIK-1-31, TIK-1-¥1, TIK-1-B1). UccnenoBanne MeXaHU4YECKUX XapaKTEPUCTUK aCHHXPOHHOTO JABHraTeis ¢ (a3HbIM
POTOpOM.

Bomnpocsr mis 3amuts (YK-1-32, YK-1-33, YK-2-31, OIIK-3-31, TIK-1-31):

Kakune mnapameTpbl BIMSIOT Ha BEIMYMHY: CKOPOCTH HJICAIBLHOIO XOJIOCTOTO XOJa; KPUTUYECKOTO CKOJIBXKCHUS;
MaKCHMMaJIbHOTO MOMEHTA ACUHXPOHHOIO IBUTaTes?

Ha xakoM yuyacTke MEXaHUYECKOI XapaKTepHUCTUKN aCHHXPOHHOTO IBUTATEIISl BO3MOXKHA €ro YCTOoiHunBas pabora?

Kak wu3meHnTcst ¢GopMa MeXaHHYECKOW XapaKTepUCTUKH ACHHXPOHHOTO JIBUTATENsl IPU YBEJIMYECHUHM BEJIUYMHBI
JI00aBOYHBIX COMPOTUBIICHUI B LI pOTOpa?

Kak 3aBucut neperpysounasi criocoOHOCTh ACHHXPOHHOTO JIBUTATENs OT HANPSDKEHUs] HAa 0OOMOTKe craropa?

Kak BnusieT Ha GOpMy MEXaHHMUYECKON XapaKTEPUCTHKU ACHHXPOHHOTO BUTATENsl H3MCHEHUE BEJIMYUHBI HANPSIKCHUS Ha
crarope?

Kak Bnusier Ha QopMy MeXaHHUECKOW XapaKTEPUCTHKH ACHHXPOHHOTO JBUTATENs M3MEHEHHE YaCTOThI MHUTAIOIIETO
HaInpsKeHus ?

Kak u3MeHHTCS TOK HMICaTbHOTO XOJIOCTOTO XOJa ACHMHXPOHHOTIO JBUTATENsl MPU YMEHBIICHHUH YacTOTHI MHUTAIOIIETO
HAINpPSHKEHUS U COXPAHEHUHM HEM3MEHHOW €ro aMIUIUTYbI?

JlaGoparopHast padora Ne 5 (VK-1-32, YK-1-33, YK-1-V1, YK-1-B1, OIIK-3-31, OIIK-3-V1, TIK-1-31, T1K-1-¥1, [IK-1-
B1). TopMo3HBIE pEKUMBI ACHHXPOHHOTO JIBUTATEIIS.

Bomnpocsr qust 3ammts (YK-1-32, YK-1-33, OINK-3-31, TTK-1-31):

Kakue cyIiecTBy0T TOPMO3HBIC PEXHMbI ACHHXPOHHOTO Apurareis? Kak ux peannzoars?

B kakux KBa/ipaHTaxX KOOPAWHATHBIX OCEH HAXOMSATCS XapaKTEPUCTHKH KaXOr0 U3 TOPMO3HBIX PEKUMOB aCHHXPOHHOTO
nBUTATENA?

B kakux auana3zoHax M3MEHSETCS CKOJIbKEHUE aCHHXPOHHOI'O JIBUTATelNs MPH ero padoTe: B ABUIaTEIbHOM PEXUME; B
PEXUME PEKYTIEPATHBHOTO TOPMOXKEHHS; B PEKHME TOPMOKEHHSI TPOTHBOBKITIOUCHUEM?

PaznuuaroTcs i MO BETMYMHE MaKCHMaJIbHbIE MOMEHTHI ACHHXPOHHOTO JIBUTaTeNs B JIBUTATEIILHOM M T'€HEPATOPHOM
pexumax? Ecnu ma, To kKak UMEHHO?

Kak n3MeHHTCS MEXaHMYeCKas XapaKTePHCTHUKA aCHHXPOHHOT'O JIBUTATEISl B PEXKHUME JTUHAMHYECKOTO TOPMOXCHHUS TPU
YBEJIMYCHUH aKTUBHOTO COMPOTHBIICHUS B LICHH POTOpa?

Ha 4ro pacxomyercsi sHeprusi, BblpaOaThiBaeMas B ACHMHXPOHHOM [BUTaTelie NPU €ro TOPMOXKEHUH B KaXKIOM M3
TOPMO3HBIX PEXUMOB?

Kak paznmuyarorcsi BETMYMHBI KPUTHYECKOTO CKOJIBKCHHS ACHHXPOHHOTO [IBUTATENsi B PEKUMAax: JBUTATEIBLHOM;
PEKYIEpaTHBHOTO TOPMOKEHHS; TMHAMUYECKOTO TOPMOXKEHHSI?

5.3. OueHo4YHBIEe MATEPHAJIBI, HCII0JIB3YyeMble /UIsl IK3aMeHa (onucaHue OUJIeTOB, TECTOB U T.II.)




OK3aMEHAIIMOHHBINH OMIIET BKIIIOYAET B ce0s 1Ba TEOPETHUECKUX BONPOCA U3 MEepeyHs, NpuBenéHHoro B 1. 5.1.1 u 3agauy
uzm. 5.1.2.
IIpumep 5K3aMeHALMOHHOTO OueTa:

MWHUCTEPCTBO HAYKU U BbICLLEFO OEPA30BAHMA POCCUNCKOW ©EOEPALINA
CTAPOOCKOJIbCKUA TEXHONMOMMYECKUA UHCTUTYT UM. A.A. YTAPOBA
(cdbunwman) denepanbHOro rocyAapCTBEHHOrO aBTOHOMHOIO 06pPa30BaTENbLHOMO YYPEXAEHUS!
BbICLLEro 00pa3oBaHus
«HaumoHanbHbIN nccnegoBaTenbCknin TexHonormdeckmi yumsepentet «MUCUC»
Kadegpa AUCY

HanpaBneHnue nogrotoskn 13.03.02 OnekTposHepreTvka 1 aNeKTpoTEXHUKA
Mpodmnb BnekTponpueog U aBToMaTUKa
OucumnnuHa Teopua anekTponpueoga

3K3AMEHALIMOHHBbIV BUNET Ne 1
1.  OnekTponpuBoa; CTPYKTypa M Knaccudukaumst aneKTponpueoaa.
2.  YacTtoTHOe perynmpoBaHMe CKOPOCTM aCMHXPOHHOrO ABUraTensi.
3. 3apaua.

Ok3ameHaTop ( )

YTBepxaeHo Ha 3acegaHum kacdheapbl AUCY
MpoTokonom Ne oT 202_r.

3aB. kacheapon AUCY ( )

busieTsl yTBepKIal0TCs 3aBeAYIOIUM Kadeapoil (1Iu ero 3aMecTuTesieM) U B OyMaskHOM BUJIE XpaHATCs Ha Kadeape

5.4. MeToauKka ONeHKH OCBOCHH S THCIMILIMHBI

Dopmoii MPOMEKYTOUHON aTTECTALNH SBISIETCS SK3aMEH B 5 ceMecTpe.
K sk3ameny nomyckaercsi oOydaroliuiicsi, BBIMOJHMBIIMKA M 3alIMTUBIIMK BCE JOMAIIHWE 3alaHus U JabopaTopHbIe
paboThI.

Kputepun oneHuBaHusi AOMAIIHUX 3aJaHUI:

«3auTeHO»

JlomaiiHee 3ajaHue BBIITOJHEHO 0e3 omKOoK, 100 ¢ HeNMPUHUMIHNAIBHBIMU OIIMOKaMK, HE BIUSIOMIMMHU Ha (PU3NYECKYIO
CYTb pe3yJibTara.

«He 3auTeHo»

3ajaHue He BBINOJHEHO, JUOO0 BBINOJHEHO HE ITOJIHOCTBIO, JHMOO B PELICHUH JOIYLIEHbI CYIIECTBEHHbIE OIIMOKH, HE
UCIIpaBJICHHBIE [10CJIE 3aMeYaHMii PenojaBaTes.

Kpurepnn oneHnBanust 3alIMThI J1a00PATOPHLIX PadoT:

«3a4yTeHo»

JIabopaTtopHasi paboTa BBIIONHEHA; OTYET 1O paboTe OGOpPMIIEH B COOTBETCTBHU HPEIBABISEMBIM TPEOOBAaHUSAM; NPU
OTBETE Ha BOIPOCHI MO TeMe JabopaTOpHONH pPabOTHI CTYASHT AEMOHCTPUPYET 3HAHHE OCHOBHBIX TEOPETHIECCKHX
HOJIOXKEHUHT pabOTHI M yMEHUE MX HPUMEHATD HA IIPaKTHKE.

«He 3a4yreno»

JlaGopaTopHass paboTa He BBHINOJHEHA, JIUOO OTUET MO paboTe OTCYTCTBYET WM €ro OpOpMIICHHE HE COOTBETCTBYET
HpeIbsABIsIEMBIM TpeOOBaHUSIM, THOO IIPU OTBETE HA BONIPOCHI IO TeMe JTab0OpPaTOPHOH pabOTHI CTYACHT AEMOHCTPHPYET
HE3HAHHE OCHOBHBIX TEOPETUUECKUX MOJOKEHUH PpaboThl U HEYMEHUE UX IPUMEHATH Ha IIPAKTHKE.

KpuTtepnu oueHuBaHus Ha YK3aMeHe

«OT1nuaHO»

OOyu4aromuicss yBEpeHHO AEMOHCTPUpPYET TiyOOKHe, MCUEpIbIBAIOIIME 3HAHUS B O0bEME MPONACHHOW MHpPOrpamMMBbl.
I'pamMoTHO BNajgeeT HABBHIKAMH PELICHHs NPAKTHUECKHX 3a/ad 10 BCEM pasleliaM JUCHUIUIMHBL JIOTHYeCKH CBS3HO,
TPaMOTHO W IOCJIEIOBATEIILHO (POPMYIUPYET OTBETHL. YMEET apryMEHTHpPOBAaHO (OPMYJIMPOBATH BBHIBOJIBI, 3HAKOM C
COBPEMCHHBIMU HAIPABICHUSMH W HAayYHBIMH HCCICIOBAaHUSAMH IO TPEIMETHOW OOJACTH, BIIaAeeT HEeoOXOIUMBIMHU
OCTaTOYHBIMU 3HAHUSMHU.

«Xopouio»
OOyyaromuiicss JEeMOHCTPHPYET UCUEPIIBIBAIOIINE 3HAHHS B 00beMe POIICHHON pOrpaMMBbl AUCHUIUTHHEL JlocTaTouyHO
YBEPCHHO BJIAICCT HABBIKAMHN PCIICHUSA MPAKTUYCCKUX 3a/4a4 IO BCEM pa3aecjiaM JUCHUIUIMHBI, HO JOIMYCKA€T HETOYHOCTH




MIPUMEHSEMBIX (DOPMYIHPOBOK, METOAOB M Mojeneld. [lomyckaeT He3HaYnWTeTIbHBIE OTOBOPKH IpU (OPMYIHPOBAHHH

OTBCTOB.

«Y IOBJIETBOPUTEIHHOY
OO0yuaromuiicss HeyBepeHHO JEMOHCTPUPYET ITOBEPXHOCTHBIE 3HAHHS MPOrpaMMbl JUCHUILIMHBI U JIEKIIMOHHOTO Kypca.
HcnbiTeIBaeT 3aTpyAHEHNS TP PELICHUH NPAKTUYECKHUX 3a4ad, JOIyCKaeT HETOYHOCTH HPUMEHSIEMBIX (HOPMYIHPOBOK,
METOZIOB U Mojeneld. McnbiTbiBaeT 3aTpyAHEHHsS M JIOIYCKaeT BaXKHbIE OrOBOPKU IpH (QOPMYJTUPOBAHUU OTBETOB,

MOBEPXHOCTHO BIIA/ICET TEPMUHOJIOTHEH MTPEeIMETHON 00JIacTH.

«HeynoBneTBOpUTENHHOY
OOyuaromuiicss ormyckaer rpyoble omuOKM B OTBETE, HE IIOHMMAaeT CYLIHOCTH H3J1araeéMoro BOIIPOCa, HE yMeeT
NPUMEHSTH 3HAHUS Ha MPaKTHKe, HE BJIAJeeT METOAUKAMH PEIICHHs 3a/1ad, IeMOHCTPHPYET He3HAHHE W/WIN HEyMEHHE
10JIb30BATHCS] TEPMHUHOJIOTHEH MTPeIMETHON 00J1aCTH, TaeT HENPaBUIbHBIC WIIM HEIOJIHbIE OTBETHI Ha JJONIOJHUTEIbHBIC U

HaBOIAIINC BOIIPOCHI.

Iopsinok, omnpenensromyii NpOLEeNypbl OLEHUBAHWA 3HAHWH, yMEHMH, HaBBHIKOB M (WIHM) ONBITa AEATEIbHOCTH,
XapakTepU3yOLINX YpOBEHb C(HOPMHPOBAHHOCTH KOMIIETEHIMH, omnpexaeneH B llomoxkeHnn «O TeKylieM KOHTpOJE
YCIIEBAEMOCTH W MPOMEXKYTOUHOH aTTECTAllMM OOYYAIOIIMXCS, TEKyIIeM KOHTPOJIE MOCEHIeHHS O0yJaromuMHcs
ayutopHsbix 3ansatiii B HUTY «MUCuCy I1 239.09-18, Bbimyck 2».

6. YYHEBHO-METOANYECKOE H THOOPMAIIMOHHOE OBECIIEYEHHE

6.1. Pexomenayemasi Jiureparypa

6.1.1. OcHoBHas JuTepaTypa

O0o3HaueHHne ABTOpBI, 3arsaBue bubauoreka H3nareabcTBO,
COCTABUTEIH rojt
J1.1 Kmoues B. 1. Teopus HTBb CTU HUTY «MHCHUC» M.:
IEKTPOIPUBOAA! DHeproaToMu3aar,
Y4eOHHUK 151 BY30B. 2001
— 2-e uzn., nepepad. u
JOIL.

JT1.2 [on pen. IL.A. DNEeKTPOTEXHHKA: HTB CTU HUTY «MUCHUC» YensOuHCK:
Byteipuna, P.X. | yueOHOe mocodue s WzparensctBoO
lapusrynnuna, By30B B 3 kH. Kn. 3: I0VpI'Y, 2005

AA. DIEKTPONPUBOIBL.
[lecrakoBa OnekTpocHabKeHHEe
Jd13 10. H. OnexTpuueckuit 9BC «Opaiit» M.: U3narenscTBo
JleMeHTbeB, IPUBOA: yueOHOe URL: IOpaiit, 2020
A. 10. nocoOue 1ist By30B. — | https://urait.ru/book/elektricheskiy-
UYepHblIes, 2-e u3f. privod-451078
n. A.
UYepHblieB
6.1.2. JlonoJiHuTeJbHAS JUTEPATypa
O603nauenne ABTOpBI, 3ariaBue Bubanorexa HN3narenncrBo,
COCTABUTEJIH roj
J12.1 Kanman M. M. DneKTpUIECKuit HTB CTU HUTY «MUCUC» M.: U1]
MPUBOJI: yUeOHUK. — Axanemus, 2010
3-e u3n., cTep.
J12.2 bexumes P. @., DNEKTPONPHUBOL : 9BC «¥Opaii» M.: U3narenscTBO
JleMeHThEB yueOHoe nocobue st URL: IOpaiir, 2020
10. H. BY30B. — 2-¢ U3/, https://urait.ru/book/elektroprivod-
451206
J123 I1. E. Janwumnos, Teopus OBC «YHuBepcuTeTcKas OMOIHOTeKa M.; bepnun:
B. A. 3JIEKTPONPUBOA: OHJIAIH» Hupexr-Menua,
Bapeimaukos, yueOHOoe mocobue URL: 2018
B. B. Poxkos https://biblioclub.ru/index.php?
page=book red&id=480141
6.1.3. MeToanueckue pa3padoTKku
O06o3HaueHHne ABTOpHI, 3arnaBue Bubnuoreka WznarenscTBo,
COCTaBUTENIU roj
J13.1 Momnoasix A. B. DneKTpuIeCKuit HTB CTU HUTY «MUCUC» Crapsrit Ockon,
CTU HUTY

IIPUBOJA: METO




yKa3aHHUs O BbII. MUCUC, 2015
sabopaTopHBIX paboT

6.2. Ilepeuenn pecypcoB HHOPMANMOHHO-TEJIEKOMMYHUKAIIHOHHOM ceTn «AHTepHET»

91 Kypc nexkuuil mno osnekrpompuBony (4.l PasomxHyThle cucTeMsl) [DaeKTpoHHBIH pecypc]:
http://ets.ifmo.ru/kardonov/privod/privod.htm

6.3. Ilepeuennb MporpaMMHOro o6ecredYeHnst

111 Microsoft Windows
112 Microsoft Office
113 7- Zip (cBOOGOZHO pacrpoCTpaHsIeMoe IPOrpaMMHOE 00ECIICUCHHUE)
114 Kaspersky Endpoint Security
6.4. Ilepeuenb MH(POPMALMOHHBIX CIIPABOYHBIX CHCTEM U NPOodeccHoHAILHBIX 023 TaHHBIX
ni eLIBRARY.RU - HAVYYHAS OJIEKTPOHHAS BUBJIMOTEKA [DnextpoHHBI pecypc]:
https://elibrary.ru/

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHME

7.1 Aynutopus Ne520

«JlaGopaTopus 3JIeKTPONPHBO/JA U JIEKTPHYECKUX MALITHH
[IepeueHbp OCHOBHOTO 000pYIOBaHMSA, YIEOHO-HATIIATHBIX TOCOOUIA:
JlabopaTopHsIif cTeH] «DISKTPOIIPHBOD - 5 IIT.;

Kommuext yge6HOH Mebenn Ha 25 mocaogHBIX MECT.

7.2 Ayaurtopus Ne306

«KaOuHeT 17151 caMOCTOATETbHOI PadoTHD»

[lepeuenb 0CHOBHOTO 000pYAOBaHuUs, yueOHO-HATIISIHBIX TTOCOOMIL:
MIPOEKTOP;

JIOCKa;

9KpaH HACTEHHBIH;

KOMITBIOTEp — 6 LIT.;

KOMILUTEKT y4eOHOU MeOenn Ha 20 JenoBek.

B nomenienny 1715 caMOCTOSITENEHON pabOoThl 00YyYaIOIINXCSI UMEETCS
MOJKJIFOYEHHUE K ceTH «VIHTEpHET» U AOCTYII B AJIEKTPOHHYIO
nH(OPMAOHHO-00Pa30BaTENBHYIO CPEY OPTaHU3aIHH.

8. METOAUYECKHE YKA3AHUA UISA OBYYAIOIIMUXCS 11O U3YYEHHUIO M CITMITJINHBI

OO0yueHne JUCUUILTUHE IPOBOAUTCS B OJIMH CEMECTpP U OPraHU3yeTCs B COOTBETCTBUU C HACTOSIIEH MTPOrpaMMOH.
IIpomeskyTouHast aTTecTanys N0 AUCHMIIMHE IPELyCMOTPEHA B BUJIE SK3aMeHa.

CamocrosiTenbHast paboTa CTyIEHTOB OCYIIECTBIISIETCS U KOHTPOJIUPYETCS C OMOIIBIO:

— BBINIOJIHEHUS U 3aIlUTHI IOMAlIHUX 33JJaHul;

— BBINIOJIHEHUS U 3aIIUTHI JIAOOPATOPHBIX paboT.

OOyyaromuiics JOIMycKaeTcs K 9K3aMeHy NPH YCIOBHH BBHIIIOJHEHMS y4eOHOTO IUIaHa NUCLUIUIMHBI IO pe3yibTaTam
BBIMOJIHEHHBIX U 3alIMIIEHHBIX JOMAITHUX 3alaHUi U 1a00paTopHBIX paboT.

OueHoYHBIE CPEeACTBA IO3BOJISIOT OLEHUTH KOMIIETEHIMH (YacTH KOMIIETEHIHH), COPMHUPOBaHHBIE Y 00YyJalOIUXCs B
Ipolecce OCBOEHUSI U 110 3aBEPIICHUIO U3Y4YEHUs! TUCIUILINHBL.
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