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JIner akryaauszanuu padoueil mporpaMmbl

Pabouast mporpamMmma repecMoTpeHa, 00CcykaeHa u 0100peHa s peanuzanuu B 2022 - 2023
yueOHOM roly Ha 3aceaHuu Kageapbl ABTOMATU3UPOBAHHOTO AJICKTPONPUBOIA U

IIporokomor 20 1. Ne

3aB. kadeapoii A.A. Huxonaes

Pabouast mporpamMma repecMoTpeHa, 00CyKaeHa u 0100peHa s peanuzamnuu B 2023 - 2024
yueOHOM Tojy Ha 3aceJaHuu Kadeapbl ABTOMATU3UPOBAHHOTO JIEKTPOIIPUBOIA U

IIporokomor 20 1. Ne

3aB. kadempoii A.A. Huxonaes

Pabouas nmporpamma nepecMoTpeHa, 0ocyxaeHa u ogodpena st peanmsanuu B 2024 - 2025
y4eOHOM rojly Ha 3aceqaHuu Kadeapbl ABTOMATH3UPOBAHHOTO JICKTPOIPHUBOIA U

IIporokomor 20 1. Ne

3aB. kadeapoii A.A. Huxonaes

Pabouas nmporpamma nepecMoTpeHa, 00cyxaeHa u ogoopena st peanm3anuu B 2025 - 2026
y4eOHOM roy Ha 3aceqaHuu Kageapbl ABTOMAaTH3UPOBAHHOI'O JIEKTPONPHBOIA U

IIporokomor 20 1. Ne

3aB. kadeapoii A.A. Huxornaes




1 Iles1u ocBOCHUS TN CHMILTHHBI (MOYJI51)

[enbto OCBOGHUS AUCLUHUIUIMHBI SBISETCS (POPMUPOBAHUE y CTYACHTOB TEOPETUUYECKOM
0a3el 110 KIaccupuKaIuy, QyHKINOHATEHOMY TPeTHA3HAYCHHUIO U IPUHITUAITY JCHCTBHSI CUIIOBBIX
3JIEK-TPOHHBIX MPeoOpa3oBaTeieil AMEKTPUIECKON IHEPTUH MMOCTOSHHOTO U IEPEMEHHOT0 TOKa,
X CXEM, OCHOBHBIX COOTHOIICHUH, PEKUMOB pabOThl U XapaKTEPUCTUK, METOJIUK pacueTa W
MPOEKTUPOBAHUS, TEXHUKO-IKOHOMHYECKHX IMOKa3aTesei u obnacTeil mpuMeHeHus

2 MecTo THCHHUIIMHBI (MOYJIAA) B CTPYKTYpPe 00pa30BaTe/IbHOI NporpaMMal

Huctummuaa CuiioBasi 3JIEKTPOHHKA BXOAHUT B 00s3aTeIbyl0 YacTh Y4eOHOTO IJIaHa
00pa3oBaTeNbHOI TPOrPaMMBI.

JUis  w3ydeHus  JAWCHUIUIMHBI  HEOOXOAWMBI  3HAHUS  (YMCHHsS,  BJIAJICHUSA),
c(hOpMHUPOBAHHBIE B Pe3yJIbTaTe U3yUEHUS TUCIUILINH/ MPAKTUK:

DNEeKTPOTEXHHUKA U AJIEKTPOHUKA

BBenenue B HanpaBieHue

DNEeKTPUYECKUE MAIITUHBI

DNEeKTPOHHBIE YCTPOHCTBA MEXATPOHHBIX U POOOTOTEXHUUYECKUX CUCTEM

Mertponorus

Teopus aBTOMaTUYECKOTO YIIPABIECHUS

3HaHus (YMEHHUs, BIAJEHUS), MOTYYCHHbIE IPU U3yYECHUH AAHHON AUCLHUILIIMHBI OyayT
HEOOXOIUMBI JIJISl U3YYCHHSI UCIIUILTNH/TIPAKTHK:

Cucremsl yripaBieHUs JIEKTPOIIPUBOIOB

DIEeKTPUYECKHE U SJIEKTPOHHBIE annaparsbl

[ToaroroBka K caye v cjaya rocyAapCTBEHHOI O 3K3aMEHa

[IporpamMmMHoOe oOecriedeHre MeXaTpOHHBIX U POOOTOTEXHHUECKUX CUCTEM

DNEeKTpUYECKHEe M TUJPABIMYECKUE TPUBOABI MEXATPOHHBIX M POOOTOTEXHUYECKUX
YCTPOMCTB

ABTOMATH3AIUS TUITOBBIX TEXHOJIOTHUYECKUX MTPOLIECCOB (B METAJLTYPIHH )

3 KomnereHuuu o0y4yarouierocsi, popMupyemMbie B pe3yabTaTe 0CBOEHUsI

AUCHUILUTUHBI (MOYJIs1) ¥ IIJIAHUPYEMBbIE Pe3yabTAThl 00yUeHu sl

B pesynbTaTe ocBoeHUs MUCHUTUTAHBI (MOYs1) «CHUiioBas JIEKTPOHUKA» 00yJaroIIuiics
JOJKEeH 00J1a/1aTh CIEAYIONUMHU KOMITETECHIUSIMHU:

KO,[[ HHJAUKATOpa I/IHI[I/IKaTOp JOCTHIXKXCHHA KOMIICTCHIIMH

OIIK-9 Crioco6eH BHEIPSTh M OCBAUBATh HOBOE TEXHOJOTHUYECKOE 000PYI0BaHHE;

OIIK-9.1 Pemraer cranpapTHele 3aaud  NMpO(ECCHOHAIBHOW JAEATENbHOCTH I10
BHEJIPEHUIO U OCBAaMBAaHUIO HOBOT'O TEXHOJIOIMUECKOI0 000PYI0BaHMsI




4. CTpyKTypa, 00bEéM U coep:KkaHue TUCHUIIMHBI (MOAYJIsA)
OO0mas TpyI0€MKOCTh JUCIUIUIMHBI COCTAaBisieT 3 3a4eTHBIX enuuuil 108 akaa. gacoB, B TOM
qyuce:
— KOHTaKTHas pabora — 87,65 aka. 4acos:
— aynuropHas — 85 akaj. 4acos;
— BHeayIuTopHas — 2,65 akaj. 4acos;
— camocrosTenbHas pabora — 20,35 akan. 4acos;
— B (hopMe MpaKkTUIECKOM o AroToBku — 0 akaj. Jyac;,

®dopma aTTeCTalMu - 3a4ET

AynutopHast s
o | ¥oHTakTHas pabora E QE dopma TeKyIIEero
Pazzen/ Tema § (B axaz. acax) E 2 Bux . KOHTpOIA Kon
R — : & O | caMOCTOATENEHOM | yCHEBAEMOCTH H | | W\ oo
O 5 g £ paboThI MIPOMEKYTOUHOM
Tlex. J;;‘H' HE::I(T- 5% aTTeCTaINH

1. 1. OOmme cBegeHus "
KiaccuduKaIus CHJIOBBIX
JNIEKTPOHHBIX YCTPOHCTB. Ponb u
MECTO CHJIOBBIX AJICKTPOHHBIX
npeoOpa3oBarenieii B CHCTEMax
ABTOMATH3UPOBAHHOTO
3JIEKTPOIPUBOAA. [puaIHT
JNCUCTBUS W XapaKTePUCTHKU
CHJIOBBIX KJIFOUEi
1.1 1.1 MpuHuun aedcTBUs CaMOCTOﬂTeHbHO?
U XapaKTePUCTUKU CHIIOBBIX| 6 3 HsyHeHHe y%? ron YCTHBIH OIIpOC OIlK-9.1
Toueit U HAYYHOH

JUTEPATYPBI.
HWroro no pazneny 3
2. 2. BoIIpsIMUTENHN HA JHOAAX W
THPUCTOPAX
2.1 2.1 Tpunnun paGoTHI,
OCHOBHBIE COOTHOIICHUS M
BOJIHOBBIC JHarpaMmbl
OCHOBHBIX cXeM
BEIIPAMIICHHS CaMOCTOﬂTem)Ho?
(onHOdazubIe 3 2/21 1 |meyHenHe y%? ron YCTHBIH OTIpOC OIlK-9.1
OJIHOTIOJTYTIEPUOIHAS " Hﬁ;?;;;;
MOCTOBas CXEMBI;
TpexdasHas HyneBas U 6
MOCTOBas ~ CXEMbI) TP
paboTe  Ha  aKTHBHYIO
22 22 Hccnenosanue CaMOCTOﬂTem’HO?
onHodazHOH MOCTOBOH 2 2/21 2 |myHenne yquSHOH YCTHBIH O1IpoC OIIK-9.1
CXEMBI BBITIPSMIICHUS 11 HayHHoH

JIUTEPATYPBI.




2.3 2.3 Boanosele
JIUarpaMMmbl B TpexdasHoii
MOCTOBOM cxeme

BBINIPSIMIICHUS. TIpU pa-0oTe CamocrosTensHOe
Ha aKTHBHO-MHAYKTHUBHYIO, 5 201 o |msydenue yqe“6H01/I —— OTIK-9.1
E€MKOCTHYIO HAarpy3Ky U IpH 1 HAyIHOU
paboTe Ha MPOTHUBO-3.1.C. JUTEPATypBI.
OCHOBHBIC ~ COOTHOIICHUS,
PEryIupOBOYHEIE
XapaKTEePUCTUKH
24 HccnenoBanue
YIIPaBIIEMOTO
BRITIPAMHTEIA 1o CamocrosTensHOe
TpexdaszHoit MOCTOBOM M
CXEME BBIIPAMIIEHUS IIPH 5 4/11 2 Hsyll;l::;;qy};{;SHon YCTHBIH OIIPOC OIIK-9.1
padote Ha JIUTEPATypBI.
AKTHBHO-HHIYKTUBHYIO,
€MKOCTHYIO Harpy3Kd W Ha
HIPOTUBO-3.]1.C.
CamocrosTenpHOe
2.5 PexxuM KOMMyTalluu H HayeHue yaeOHOM
WHBEPTOPHBI  pEeXuUM B 3 2/0,61 B HAYHOH YCTHBIHM onpoc OIIK-9.1
CXeMax BBIIPSMIICHUS e —
2.6 Hccnenosanue CamocrosTenpHOE
TpexQazHoii MOCTOBO# 41 U3yueHue yqe§H0H JCTHBI OMpoc OINK-9.1
CXeMBl  BBIPSMICHUS B 1 HAyIHOU
MHBEPTOPHOM PEXKUME JIUTEPATYPBI.
2.7 T'apMOHHMYECKHI COCTaB
BBITIPSMIICHHOTO
HaNpsHKeHHST U TEePBHYHBIX
TOKOB. K..g. U
KO3 (PUIMEHT  MOIIHOCTH.
JIBeHaamatu- u CamocrosTenbHOe
BOCEMHAIaTU-yJIbCHEIE 4 2 o [m3yuenne y‘lE?HOﬁ YCTHEI onpoc OTIK-9.1
CXEMBI BBIMPSIMIICHHS: U HAYYHOH
TIPUHIUIT paboTHI, JUTEPATYPBI.
OCHOBHBIC COOTHOIICHUS H
BOJIHOBEIC JarpaMMBl.
Croco0b1 yIyqlIeHUs
MoKazareneil ynpaBisieMbIX
BBINPSIMUTENIEH
2.8 PeBepcuBHbIe
THPUCTOPHBIC
npeoOpa3oBaTeu:
OCHOBHEBIE CXEMBI; CamocrosTenpHOE
COBMECTHOE M pa3lesIbHOE 3 u3yveHne yaeOHoum JCTHBI OMpOC OIK-9.1
yrpasieHue; (Ga3oBble U 1 HayIHOU
PEryJINpOBOYHbIC JIUTEPATYPBI.
XapaKTePUCTUKH; JIHHEHHOE
u HeJIMHEeHHOe
COTJIACOBaHHE
2.9 Cucremsl
UMITYJIbCHO-()a30BOro CamocrosTenpHOE
YIIPaBJICHHUS TUPUCTOPHBIMHU 5 o |msydenue y4aeOHOM — OIK-9 1
npeodpa3o-BaTesIMu: 1 HayYHOU
TPUHITATT MTOCTPOSHNS; JIUTEPATYPBHI.
(ha30-BbIe XapaKTEPHCTHKH
Wroro no pazneny 30 | 18/8,61 11

3. 3. [IpeoOpazoBarenn 4acTOTHI :
paboTHI;
COOTHOIIICHHS;

CXEMEI;
OCHOBHBIC
BOJIHOBBIC JHUarpaMMBbl

MMPUHIHAIT




3.1 IIpeobpazoBaTenu

CamocrosTenpHOe
YaCTOTHI Ha OCHOBE o
LUKJIOKOHBEPTOPOB 3 2 myq;}:;e y:ngOH YCTHBIH OIIPOC OIIK-9.1
Marpuunsie nnTep}e,;ypm.
npeoOpa3oBaTeNd YacTOTHI.
3.2 . ABTOHOMHEIE
HHBEPTOPbI HANPKEHUS C CaMOCTOSTENBHOE
AMIUTUTYAHO-UMITYJIECHOM o
MOAyJsIIueH (ANM): 3 | 2/1,51 2 |MRyHenme yqe“6 ro YCTHBIH ompoc OIIK-9.1
cXeMa; TPHUHIMI paboTHI; HI:ITI;};?;;I:I
OCHOBHBIC COOTHOLICHUSI U
JarpaMMBbl; CHCTEMa
3.3 ABTOHOMHBIE
HHBEPTOPEI HANMPUKEHHA C CaMOCTOSTRILHOE
HIAPOTHO-UMITYJILCHOM .
Moyssuueit (IONM): 4 | 6/1,81 2 |MRyHenme yqe“6 o YCTHBIH OT1IpOC OIIK-9.1
cXema; TPHHIUI PabOThI; HI:I;;EI;;I;
OCHOBHBIE COOTHOLICHUS H
JIMarpaMMBbl; CHCTEMa
3.4 ABTOHOMHBIE
HHBCPTOPEI roka . ¢ CamocTosiTenpHOe
AMILTHTY/IHO-HMITYJIHCHOH HayeHMe yaeOHO )
moxysinueit (AUT): cxema; 4 3 3,35 B HAYHOH YCTHBIN OIIPOC OIIK-9.1
TIPUHIIATT paboTHI; e —
OCHOBHBIC COOTHOUICHUSI U
JIarpaMMBbl; CHCTEMa
3.5 Crnoco0bl pexymepariu CamocrosTensHoe
JHEPTHU u3 3BeHa 4 3 o |msydenue yqe?rxon yoTHER omIpoc OIK-9 1
MIOCTOSIHHOTO TOKa. 1 HAyIHOU
AKTHBHBIC BBINPSIMHUTEIH. JIUTEPATYPBI.
HWroro no pazneny 18 | 16/3,31 9,35
4. 3auer

[TonroroBka

4.1 3auer sauery 3auer
Hroro no pazneny
HWroro 3a cemectp 51 (34/11,91 20,35 3a4€T
HWroro no aucuuninnne 51 34/11,9 20,35 3a4er

)4




5 O0pa3oBaTte/ibHbIE TEXHOJIOTHH

Jiig  peanu3zanuu  NPEeAyCMOTPEHHBIX BHUJOB Yy4eOHOHl paboThl B  KayecTBe
00pa30BaTEeNbHBIX TEXHOJOTUH B NPENOJAaBaHUM JUCHUIUIMHBL «CHIIOBast 3JIEKTPOHHUKA»
UCIIOJIB3YIOTCS TPAJAULIMOHHBIE TEXHOJIOTUH.

Ilepenaua HEOOXOAWMBIX TEOPETUYECKUX 3HAHUH UM (OPMHUPOBAHHE OCHOBHBIX
MPEJICTABICHUNA MO KypCy MPOUCXOAMUT C UCHOJIB30BAHUEM MYJIBTUMEIUITHOIO 000pYyI0BaHUS.
Jlekuu TPOXOJAT B TPAAMLMOHHON (opme, B GopMe JEKIUNH-KOHCYAbTAMA M MPOOIEMHBIX
Jekuui. JIeKuMOHHBIE 3aHATUS TPOBOAATCA C  HCIOJIb30BAaHHUEM  IPE3EHTAI[MOHHOTO
o0opymoBaHus (IPOEKTOP, IKPaH, HOYTOYK), B KAUECTBE HATJISIIHBIX MaTEPHAIIOB UCTIOIB3YFOTCS
CXEMBbI CHJIOBBIX LIeTIeH pa3jMuYHbIX TUIIOB CXEM BBIIPSIMIICHUS U NMpeoOpa3oBaTeseil 4acToThl,
CHCTEM HMITyJbCHO-(A30BOTO YIPABJICHHUS, aNTOPUTMOB YIpaBIeHHS mpeoOpa3oBareneit
YacTOThl M JMarpaMMbl HamnpsOKEHUM M TOKOB B 3JIeMEHTaX. TeopeTHMuecKuid Marepuan Ha
OpoOJeMHBIX JICKIHMSAX SBISETCS  pEe3yJAbTaTOM YCBOCHHUS IMOJYyYCHHOH HMH(POpMaLUU
MOCPEACTBOM IOCTAHOBKHU MPOOJIEMHOI0 BOMPOCA U MOUCKA IMyTeil ero peuieHus MpUMEHSIIOTCS
metoabl |T. Ha nmexkuumsix — KOHCYJNbTAlMsIX H3JI0KEHHE HOBOTO MaTepHalia COIMpPOBOXKIAAETCS
MOCTaHOBKOM BOIIPOCOB U IUCKYCCHEH B IOMCKAX OTBETOB HA 3TH BOIPO-CHI.

JlabopaTopHbie 3aHATHS MPEACTABISIIOT ~ CO00it HCCIIEIOBAHUE CBOWCTB
paccMaTpUBaeMBbIX JJICK-TPOHHBIX CXE€M KaK C IMOMOIIbI0 MepcoHanbHbIx DBM ¢ Habopom
CHENHUATM3UPOBAHHOTO TMPOTPAMM-HOTO 00ECTICUCHHUS TSI UX MOJCIMPOBAHMS, BU3yAIN3alluu U
MPOrpaMMHUPOBAHUA, TaK U JaOOPa-TOPHBIX CTEHIAaX ¢ 00OpyIOBaHHEM, 00ECHEUUBAIOIINX UX
peanu3anuio.

6 YueOHO-MeTOIMYECKOE 0O0ecredeHue CaMOCTOSITeIbHON padoThl 00y4arouXcst
[IpencraBneno B npunoxxenuu 1.

7 OueHoYHbIE CPeICTBA IJIf IPOBEIeHUS POMEKYTOUYHOM aTTecTaluu
[IpencraBieHbl B IPUIOKEHUU 2.

8 YueOHO-MeTOoAMYeCcKOe U MH(POPMALMOHHOE o0ecnieyeHHe THCIUIIIMHBI (MOYJIs1)

a) OcHOBHas JIUTEpaTypa:

1. CemenoB, b. 0. CunoBas anextponuka: npodeccuonanbubie pemienus / b. IO.
CemenoB. - Mocksa : COJIOH-IIpecc, 2020. - 416 c. - (Komnonents! u Texnonorun). - ISBN
978-5-91359-224-8. - Tekcr : AIIEKTPOHHBIN. - URL:
https://znanium.com/catalog/product/1227729 (mara oO0pamenus: 25.05.2021). — Pexum
JIOCTyTIA: IO TIOJITUCKE.

2. Omnwmmenko, [. b. CwunoBas »saexrponnka. CHIIOBBIE ITOJYIIPOBOJAHUKOBBIC
npeoOpa3oBaTeny Ui AICKTPONPHBOAA M IJIEKTPOCHaOkeHust | yueOHoe mocodue / T'. b.
Onunienko, O. M. Cocaun. — Mocksa : UTHOPA-M, 2020. — 122 c. — (Bericmiee oOpa3oBaHue:
bakanaspuar). - ISBN 978-5-16-011120-9. - Tekcr : osnektponHsii. - URL:
https://znanium.com/catalog/product/1044516 (mara oOpamenus: 25.05.2021). — Pexum
JOCTVIIA: MO TOIMUCKE.

0) lonoJiHMTE ILHASA JIUTEpaTypa:

1. Heranaes, B. A. CuioBas anekTpoHuka : ydeOHoe mocobue / B. A. Heragae. —
Kemeposo : Ky3['TY umenn T.®. I'opbauesa, 2020. — 126 ¢. — ISBN 978-5-00137-161-8. —
Tekcr: onekrponnsii// Jlamp : snekTpoHHO-OMOiMoTewHass cuctema. —  URL:
https://e.lanbook.com/book/145145 (mata obparmienus: 25.05.2021). — Pexxum mocrtyma: s
aBTOPH3. MOJIb30BATEIIEH.

2. Jlanenko, H. B. BeimpsmurtenpHbIe yCTPOMCTBa B CHIIOBOW 3JIEKTPOHUKE : ydeOHOE
nocobue / H. B. Jlanenko. - Mocksa : Bonorna : Uadpa-Umxkenepus, 2019. - 168 c. : ni., Tadm. -
ISBN 978-5-9729-0382-5. - Tekcr : anextponHsIii. - URL:



https://znanium.com/catalog/product/1167701 (nara oopamenus: 25.05.2021). — Pexxum nocryma:

I10 MIOIHUCKE.

B) MeTonuyeckue ykazaHus:

1. OcHOBBI CHIIOBOH JICKTPOHHKH : ydeOHO-MeToarueckoe nocobue / B. U. ITonos, E. 1.
bapanoB, A. B. Ynosuuenko [u np.]. — Hosocubupck : HI'TY, 2019. — 92 ¢. — ISBN
978-5-7782-3943-2. — Tekcrt : 2neKTpoHHbIH // JIaHb © 3JEKTPOHHO-OMOIMOTEUHAS CUCTEMA. —
URL: https://e.lanbook.com/book/152214 (nara oGpamienus: 26.05.2021). — Pexxum noctyna:

JJIsL aBTOPH3. IIOJIb30BaTEIICH.

r) [Iporpammuoe obecneuenue u UnTepuer-pecypcebi:

IIporpammHoe o0ecnneuenmne

University Edition

HaunmeHnoBaHue .
o Ne A0rosopa CpOK JCUCTBUA TULCH3NN

MS Windows 7
Professional (qua  [A-757-17 ot 27.06.2017 27.07.2018
KJIACCOB)
NI MultiSim K-68-08 ot 29.05.2008 Gecopoaro
Education
MathWorks
MathLab v.2014 [K-89-14 o1 08.12.2014 0eccpouHo
Classroom License
MathCAD v.15
Education J-1662-13 ot 22.11.2013 OeccpovHO

Hpmbeccnonanbmﬂe 0a3bl JAHHbIX I/Il—[q)OpMaIII/IOHHbIe CIIPaBOYHLIC CUCTEMBI

HasBanue xypca

CchlIKa

Undpopmannonnass cucreMa - EnnHoe OKHO
JIOCTYIa K MHPOPMAILIMOHHBIM pecypcaM

URL.: http://window.edu.ru/

DnekTpoHHass 0aza TMEePUOAUYECKUX U3JaHUN
East View Information Services, OO0 «MUBUC»

https://dlib.eastview.com/

HanwnonanpHas

Poccuiickuii MHAEKC HAyYHOI'O ITMTUPOBAHUS

uHpopMalMonHo-ananutuueckas cucrema —|URL: https://elibrary.ru/project_risc.asp

DnekTpoHHbIe pecypchl oubnuoreku MI'TY um.
I'.1. HocoBa

http://magtu.ru:8085/marcweb?2/Default.asp

9 MaTtepuaJbHO-TEXHHYECKOE 00ecTiedeHne TUCIUTITHHBI (MOILYJIs1)

MaTCpI/IaJ'IBHO-TCXHI/IquKOC obecrneucHue JUCHUITIIIMHBI BKJIFOYACT:

Tun 1 Ha3BaHUE ayAUTOPUU

OcHaleHue ayIMToOpuu

VYueOHbIe aAyauTopuu IJid MpOBCACHUA 3aHATUI
JICKIIMOHHOTI'O THUIIA

MYJIbTUMEAUINHBIE CPEACTBA XPAHECHMUS,
neperayd U MpeacTaBieHus] HHPOpMaIK

VYyeOHast ay1uTopus AJisl IPOBEACHUS TaOOPaTOPHBIX
3aHATHUI: 1a00paTOPHs AaBTOMAaTU3UPOBAHHOTO
ANEKTPONPUBOA TIOCTOSHHOTO U IEPEMEHHOI0 TOKa

kommbroTepsl Syntex mod-1+ LCD LG
TFT19;

nabopaTtopHbIit ctera Nel;
nabopatopHslif cteH Ne2;

creun HIDII-TITY «MccnenoBanue
AJIEKTPONPUBOJOB ITOCTOSHHOTO TOKA)




VY4eOHble ayIUTOPUH ISl IPOBEIECHUS TPYIIIOBBIX U

WHIUBUYAIbHBIX KOHCYJIbTAIlM/A, TEKYIIET0 KOHTPOJIA | JJocka, MyJIbTUMEIUUHBINA POEKTOP, SKPaH
Y IPOMEKYTOYHOM aTTeCTaluu

[lepconanbusle komnbroTepsl ¢ [10 u3 n. 8(r),
BBIXOJIOM B MIHTEpHET U ¢ 10CTYIIOM B
AEKTPOHHYIO
MH(POPMALMOHHO-00pa30BaTENIBbHYIO CPeLly
YHHUBEpPCUTETA

VYyebHble ayAUTOPUU I CAMOCTOSITEILHON paboThI
00yJaroIuxcst




1. Ilpuaoxkenue 1 «YdyeOHO-MeTOaAMUYECKOEe OOecneyeHHE CAMOCTOSITEIbHOH PadoThI
00y4aAIIHNXCSD)

[To mucuumumbe «CuioBas SIICKTPOHHKa» MHPEIyCMOTPEHA ayIUTOpHash M BHEAyIUTOPHAs
caMmocCTosTeNIbHas paboTa 00ydJaroIIMXCs.

AyautopHas caMOCTOsITeNbHAasE paboTa CTYACHTOB Ha JIaDOpaTOPHBIX 3aHATHUSIX
OCYIIIECTBIISIETCS. MO/l KOHTPOJIEM MpEroAaBaresisi M0 U3y4eHHI0 Haubosiee BaXKHBIX pa3JesioB
TEOPETUYECKOr0 Kypca IUCLUIUIMHBI U PELIEHUs 3aJad IO IPOEKTUPOBAHUIO THPUCTOPHOIO
peoOpaszoBareist IOCTOSHHOIO TOKA IPU BBIIOJIHEHUU KypCOBOU pabOThI.

BueayauropHas camocTosATenbHas padoTa CTyIEHTOB OCYILECTBISETCS B BUJE IOATOTOBKU
K JJaOOpaTopHBIM paboTaM, 00pabOTKH U aHAJIN3A ITOYYEHHBIX PE3YJIbTATOB, a TAK)KE 3HAKOMCTBA
CO CIPaBOYHOM JIUTEPATypOil U METOAMKON pacueTa U BbIOOpA DJIEMEHTOB CHIJIOBOI CXEMBbI U

CHUCTEM YIIpaBJICHUA HpeO6pa30BaTeJ'I5[MI/I IMOCTOSAHHOI'O U IEPEMECHHOI'0 TOKA.
KOHTpOJIBHBIC BOITPOCHI I10 IIPOBCACHNIO CaMOCTOSITEIbHOM pa6OTBI 110 pasaciiaM

Pazpgen 1.
1.BosbT-amniepHas XxapakTepUCTHKa CHIIOBOIO AMO0/1a, OCHOBHBIE XapaKTEPUCTUKH.

2.BonbTr-amriepHas XxapakTepucTuka Tupuctopa. OCHOBHBIE TTapaMeTpHI.

3.Kakue mapameTpsl XapaKTepH3yloT IpeAeTbHbIe BO3SMOKHOCTH THpUCTOpa? Kakumu
CpeACTBaMU 3aIIUIIAIOT THPUCTOP OT HEXKEITATEIBHBIX PEKHUMOB?

4.Kaxue TpeOOBaHUS MPEABIBISIOTCS K MapaMeTpaM YIPaBJISIOIIEr0 UMITYJIbCa
TUupucTopa’?

5.Kak mpoucxoauT nepexo Hbli MpoLecc OTKPHITUS U 3aKPBITHs TUpUCTOpa?

6.Kakue pa3HOBUIHOCTHU MOJHOCTBIO YIIPABISIEMBIX THPHCTOPOB CYLIECTBYIOT

(MX OCHOBHBIE XapaKTEPUCTUKHU)?

7.01muunrensHbie ocobenHoct IGBT-Tpan3ucropos

Paznen 2.
1 .OcobGenHOCTH pabOTHI 1 OCHOBHBIE XapaKTEPUCTUKH OAHO(DA3HBIX HEYIPABIISIEMBIX

CXEM BBIIPSIMIICHUS.

2. OcobeHHOCTH pabOTHI YIIPABIsSEMBIX OJHO(pA3HBIX CXEM BBINPSAMIICHUS HA Pa3HbIE THITbI
Harpy30K 1 UX XapaKTEPUCTUKH.

3. Tpexda3nble cxeMbl HeypaBIsieMbIX BoIIpAMUTeNneil. OCHOBHBIE XapaKTEePUCTUKH U
PEeXHUMBI pabOTBHI.

4. Tpex(a3Hble yrpaBisieMble BBIIPAMUTEIN. XapaKTEPUCTUKU U PEKUMBbI pabOThI IpU
pasHoMm xapaktepe Harpy3ku ( R, RL, RC, mpoTuBosac).

5. PerynupoBouHbIe XapaKTEpUCTUKHU YIIPABISIEMbIX BBITPSIMUTENEH MPU PA3IUYHBIX
Harpyskax.

6. KommyTanus Toka B yIpaBiIIEMbIX BBIIPSIMUTENSAX, €r0 BIMSHUE HAa BHEIIHHUE
XapaKTEPUCTHKU U CETb.

7. Ilpu4rHbBl BOBHUKHOBEHUS PEXXMMa IMPEPHIBUCTHIX TOKOB MPU paboTe yIpaBiIsieMbIX
BbIIpsAMHUTENEH Ha mpoTuBo DJIC.

8. Ha kakue noka3zatenu no cucreme TII-/I BiusieT peskuM IpephIBUCTHIX TOKOB? .

9. uBepTOpHBIN pexuM pabOThl YIPABISEMbIX BBIIPSIMUTENCH.

10. Kak nmosryuaeTcsi peBepCUBHBIN TUPUCTOPHBIN BoIpsiMUTENL? CorjlacoBaHHE 3aKOHOB
yIpaBJIEHUS YIJIOM YIIPaBJIE€HUS TUPUCTOPOB BEHTHIIbHBIX IPYIIIL.



11. Ha3HaueHne OCHOBHBIX ()YHKIIMOHAIBHBIX OJIOKOB CHCTEMBI UMITYJIbCHO-(Da30BOT0
ynpasienus (CUDY).

12. B yem cocTOUTCS BEpTUKAIBHBIN MPUHITUT (Pa30CMEIICHHUS YIPABIISIIOIIUX UMITYIIbCOB?.

13. Ha xakue nokasaTesu BBIIPSAMUTEINS BIUSET TUII OIOpHOTO HanpspkeHus CUDY
(mmoobpaszHoe, CHHyCOUJaIbHOE)?

14. Kakue tpeOoBaHus 1 moyemy npeapsasistorcs kK CUDOY?

15. Kak ynpasisiercst peBepCcHUBHBIN ITpeoOpa3oBaTelib ¢ pa3/ielbHbIM YIIPABICHUEM
BEHTWJIbHBIMU IpyIHIaMu?

16. B yem cocTOUT CyTh pa3JieIbHOTO YIIPABIEHHs BEHTUIBHBIMU I'PYIIIaMH PEBEPCUBHOTO
TUPUCTOPHOTO MpeodpazoBares?

17. Ot yero 3aBUCUT aMILIUTY/1a BBIIPSAMIEHHOI'O HAIPSKEHUS?

18. Xapakrep Toka MoTpedIIEMOro YIpaBsieMbIM BBIIPSIMUTEIIEM U3 CETH B CIIOCOOBI
yIAy4IIeHus ero (POPMBI.

19. Ot uero 3aBucut K.I1.[l. ynpaBisieMoro BeIIPSIMUTENS?

20. Koa¢pdpuueHT MOIHOCTH YIPABISEMOI0 BBIIPSIMUTEIS U CIIOCOOBI €ro yIyUIlleHUs.

21. OcHOBHBIE 3aLUTHl TUPUCTOPHBIX BBIIPIMUTEIICH.

22. Cnioco0 ynydlleHus U nokasaresu | 2-TUIyabCHON S5KBUBAJIEHTHON CXeMbl

BBITIPSIMIICHHSL.

23. OcobeHHOCTH peanu3anuu Mojenel mpeodbpasoBareneil HOCTOSHHOIO TOKA B
cpeae Matlab_Simulink.

24. [TpuHIMIBI BBIOOPA HapaMETPOB BBIXOAHBIX (PUIBTPOB TUPUCTOPHBIX
BBIIPSIMUTENEH.

25. Cnoco0s! OBBIIIEHHS KOG GHUIMEHTa MOIITHOCTH TUPHCTOPHBIX BBITIPSIMUTENCH Ha

OCHOBE IIaCCUBHBIX M aKTHUBHBIX 3JIEMEHTOB.
Paznen 3.
1. IlpuHnmn neiicTBUs HEMTOCPEICTBEHHBIX TPeoOpa3oBaTeieii 4aCTOTHI.
2. JlocTOMHCTBA M HEJIOCTATKHU MTpeoOpa3oBaTeneil 4acTOThI C HEMOCPEACTBEHHBIMU CBA3SIMU
Paznen 4.
1. Knaccuduxkanus npeodbpazoBareneid 4acTOTbl. ABTOHOMHBIM HHBEPTOP HANPSKEHUS C

aMIUTUTYAHON MOAYIISALUEH, TPUHIUN JeHCTBUS, TOCTOMHCTBA U HEAOCTATKH.

2. CyTh peryiaupoBaHus HAPsXKEHUS. METOJOM HIMPOTHO-UMITYJIbCHOW MOAYJISILIMH.

3. Peanmu3anust ogHogasHoro naBepTopa Hanpsikenus ¢ LLHIMM na ocroBe IGBT
TPaH3UCTOPOB.

4. Kak peanuzyercs 3-x ¢a3ubiii naBepTop Hanpsokerus ¢ [IIM Ha ocroBe IGBT
TPaH3UCTOPOB?.

5. Kak obGecnieunBaeTcsi TOPMO3HON PEXHUM JIBUTATENs IEPEMEHHOT0 TOKa MPH MUTAaHUU OT
aBTOHOMHOT'O MHBEPTOPA HANPSDKEHUS ?

6. CriocoObl CHIXKEHUS aMIUTUTY/ bl IEPEMEHHOM COCTABIIAIONIEH BBIXOJHOTO HANPSHKEHUS
npeoOpazoBareneit 4acToTel Ha ocHoBe LIIVIM.

7. B d4em mposiBisieTcss BIUSHUE BXOAHBIX (QUIBTPOB MIpeoOpa3oBareieil 4acToThl?

8. Kakue punbTpbl 1 U1 4ero NpUMEHSIOTCA Ha BBIX0JI€ TpeoOpazoBaTeiei 4acToThl, UX
napameTpsl’.

9. Kakue crioco0bl pexyrepanny Hepruy NPUMEHSIOTCS B IpeoOpa3oBaTessiX Ha OCHOBE
ABTOHOMHBIX MHBEPTOPOB HaINpsHKEHUs?

10. Kakue Mepbl JOIKHBI OBITH MPEANIPUHATHI IEpe/l BKIIOYEHUEM B CETh
npeoOpa3oBaTelis YaCTOThl HA OCHOBE aBTOHOMHBIX HHBEPTOPOB HANPSHKEHUS?

11. B ueM cOCTOUT MPUHIIMII ICHCTBUSI aKTUBHOTO BhIpsimutes (61okoB AFE)?



12. TTpunIMn AeicTBUS TpeoOpa3oBaTess YaCTOTH HA OCHOBE aBTOHOMHOTO HHBEPTOpa
TOKa.
13. Peanmuzanus pexxuMa peKyrepamus B mpeoopa3oparesne 4acToTel Ha ocHoBe AUT.

14. OcobeHHOCTH peanu3alud MOJISNICH MpeoOpa3oBaTeliel YaCTOTHI B cpefie
Matlab_Simulink.



Ipuioxkenne 2 «OueHOYHBbIE CPEACTBA 1JIsl IPOBEEHUS MPOMEKYTOYHOM aTTeCTAMID)

a) Ilnanupyemble pe3ynbTaThl OOy4Y€HHS M OILIGHOYHBIE CpeJICTBAa JUJIsl IPOBEICHUS

HpOMe}I(YTO‘{HOfI arrecranuu.

Onenounsie cpeacrsa 3.1:

OIIK-9: CriocobeH BHEIPATh U OCBAaUBAaTh HOBOE TEXHOJIOTUYECKOE 000PYIOBAHUE;

OIIK-9.1 Pemaer crannaprabie Bonpocek! 111 npoMe:KyTOYHOH aTTecTaluu

Kon Nunukatop AoCTHXEHUS
WHUKATOpa KOMIIETEHIINHA

3aJa4mn 1.

npodeCcCuOHAITBHON

NEATEIILHOCTH 110 2.

BHEJIPEHUIO U

OCBaMBaHUIO HOBOTO 3.

TEXHOJIOTHYECKOTO

o0opyaoBaHUs
4,
5.
6.
7.
8.
9.
10.
11.
12.
13.
14.
15.
16.
17.

BonbT-aMmepHast XapakTepuCcTUKa CHIIOBOTO
JIM0/1a, OCHOBHBIE XapaKTEPUCTHKHU.
BosnbT-aMiiepHas XxapakTepuCTUKA THPUCTOPA.
OcCHOBHBIE TApaMETPBHI.

Kakue napameTpsl XapakTepu3yoT
npeJenbHble BO3MOXKHOCTH TUPUCTOPA?
Kakumu cpeacTBamu 3alUIIaOT THPUCTOP OT
HE)KEIaTeNIbHbIX PEXUMOB?

Kakune TpeOGoBaHMs IPEIBSIBISIOTCS K
napamMeTpam yIpaBJIsIoOLIEro UMITyJbca
TUpHucTopa?

Kak mpoucxouT nepexoHbli mporecc
OTKPBITHUS M 3aKPBITUSI THPHCTOPA?

Kakue pa3HOBUIHOCTHU MOJIHOCTBIO
YIIPaBISIEMbIX THPUCTOPOB CYIIECTBYIOT

(MX OCHOBHBIC XapPaKTEPUCTUKH).
OTtnuuuTenbHbIe 0COOCHHOCTH
IGBT-tpan3uctopon

OcobenHoctu paboOThI 1 OCHOBHBIE
XapaKTepUCTUKH OJJHO(A3HBIX HEYIPABIAEMBIX
CXEM BBITIPSIMIICHHS.

OcobeHHOCTH paboThI YIIPABIAEMBIX
01HO(a3HBIX CXEM BBITPSIMIICHHS HA pa3HbIC
THUIIBI HATPY30K U UX XapaKTEPUCTUKH.
Tpex¢azHble cxeMbl HEyIPaBIIEMbIX
BhInpsMuTened. OCHOBHbIE XapaKTEPUCTUKU
U PEKUMBI pabOTHI.

Tpexdasnble ynpanisieMble BITPIMUTEIH.
XapaKTepUCTUKU M PEKUMBI Pa0OTHI TIPH
pasHoM xapakrtepe Harpy3ku ( R, RL, RC,
npotuso DJIC).

PerynupoBouHble XapaKTepUCTUKU
YIIPaBIISIEMBIX BBITPSIMUATEICH TPU pa3THIHBIX
HarpysKkax.

KommyTanus Toka B yrpaBIiisieMbIX
BBINPSIMUTENSIX, €70 BIMSHUAE HA BHEIIHUE
XapaKTEPUCTHKH U CETh.

[TpryrHbBI BO3HUKHOBEHHUS PEXKUMA
MIPEPHIBUCTHIX TOKOB MPH pabOTe YIPaBISEMBIX
BbIIpAMHUTENEH Ha poTuBo DJIC.

Ha xakue nokazarenu no cucreme TII-/]
BJIMSIET PEXKHUM MPEPHIBUCTHIX TOKOB .
HHBepTOpHBIN peKuM paboThl YIPaBIsIEMbIX




18.

19.

20.

21.

22.

23.

24,

25.

26.

217.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.
38.

BBINIPSAMUTEIIEH.

Kak nomnyvaercs peBepCUBHbBIN THPUCTOPHBIN
BhIIpAMHUTENB? COracoBaHue 3aKOHOB
yIpaBJEHUS YIJIOM YIIpaBJIEHUs TUPUCTOPOB
BEHTUJIBHBIX TPYIIII.

Ha3nauenune oCHOBHBIX (DYHKIIMOHAIBHBIX
OJIOKOB CHCTEMBI UMITYJIbCHO-()a3]I0BOTO
ynpasnenus (CUDY).

B 4yem cocTonTCs BEPTUKAIBHBIN IPUHIUI
(dazocmerieHus ynpapisSONUX HMITYJIbCOB.

Ha xakue mokasareiau BBIIPSIMUTENS BIUSICT
THUII onopHOro HanpskeHuss CUOY
(mutoobpaszHoe, CHHyCcOUuIaIbHOE)?

Kakue tpeboBanMs 1 moueMy IPEAbIBISIIOTCS K
CHNoV?

Kak ynpasisiercst peBepCHBHBIN
npeoOpa3oBaTelib ¢ pa3ielbHbIM YIPABICHUEM
BEHTUJIbHBIMU TpyInamMu?

B yem cocToutcs CyTh pa3aesibHOTO
YIPaBJIEHUS BEHTWIBHBIMU IPyIIIIaMU
PEBEPCUBHOIO TUPUCTOPHOTO
npeoOpa3zoBares?

OT yero 3aBUCUT aMIUIUTY/1a BBIIPSIMIEHHOIO
HanpsHKEHUs ?

XapakTtep ToKa MOTpeOIsieMOT0 YIPaBIIIEMbIM
BBINPSIMUTEEM U3 CETH U CIOCOOBI yIyUIICHHS
€ro opMal.

Ot uero 3aBucut K.II.JI. ynpasisiemoro
BBIIPAMUTENS?

KoadduumeHT MomHoCTH ynpasisieMoro
BBIIPSIMUTENS U CIIOCOOBI €r0 yIyUIIeHHUS.
OCHOBHBIE 3aIIUTH THPUCTOPHBIX
BBIIIPSIMUTENEH.

Crnioco6 ynydineHus ¥ mokas3aTesu
12-TUnynbCHOM YKBUBAIEHTHON CXEMBI
BBIIPAMIICHUS.

Ocobennoctu peanu3anuu MojIeIe
npeoOpa3oBaresiell MOCTOSHHOTO TOKa B Cpejie
Matlab_Simulink.

[TpuHIMOBl BBIOOpPAa MapamMeTpPOB BBIXOIHBIX
(GUIBTPOB TUPUCTOPHBIX BBHITPSIMUTENEH.
CrniocoObl noBsilIeHus K03 dunmenta
MOIIHOCTH TUPUCTOPHBIX BHIIPSIMUTEIEH Ha
OCHOBE ITaCCUBHBIX Y aKTUBHBIX 2JIEMEHTOB.
[TpuHIIMTT IEHCTBUS HEMOCPEICTBEHHBIX
npeoOpasoBareneit yactorsl (HITY).

Kakue cunoBbie MOTynu SBISIOTCS Oa30BBIMU
U1 BeIDOJIHEHUs cxeM HITY?
Oxapakrepu3yiite Auamna3oH GopMHUpoOBaHUS
BBIXOJHOH yacToThI Ha Oaze HITYU

HazoBute o6mnactu npumenenus HITY
JlocTOoMHCTBA ¥ HEAOCTaTKU IIpeoOpa3oBaTeneit
YaCTOTHI C HEMOCPEICTBEHHBIMH CBSI3IMU




39.

40.

41.

42.

43.

44,

45.

46.

47.

48.

49.

50.

51.

52.

Knaccudukanms mpeodbpazoBareneid 4aCTOTHI.
ABTOHOMHBIY UHBEPTOP HAIPSIKEHUS C
AMIUTATYJTHON MOJYJISIIIUEH, PUHITUTT
JIENCTBUS, IOCTOMHCTBA U HEJOCTATKHU.

CyTb perynupoBaHus HAPSHKEHUSI METOA0M
IUPOTHO-UMITYJIECHON MOIYJISIUU.
Peanuzanus onqHodaszHoro nvHBEpTOpa
Hanpsbkenus ¢ ILIUM na ocuose IGBT
TPaH3UCTOPOB.

Kak peanusyercs 3-x ¢a3HbII HHBEPTOP
HanpspkeHus ¢ [IHIUM na ocnose IGBT
TPaH3UCTOPOB.

Kak obecnieunBaeTcsi TOpMO3HON pPEeKUM
JIBUTATENS] IEPEMEHHOTO TOKa MPU MUTAHUU OT
aBTOHOMHOT'O MHBEPTOpA HAMPSKEHUS?
Crioco0bl cMeNIeHNs aMIUTUTYAbl IIEPEMEHHOM
COCTaBIISIOIIEH BBIXOTHOTO HAIPSKEHUS
npeoOpazoBareneit yactoreiHa ocHose LIIVM.
B ueMm miposiBisieTcss  BIUSIHUE BXOHBIX
bunbTpoB MpeodpazoBaTenell 4acTOThI?

Kakue GuibTpsl ¥ 1715 9ero NpUMEHSIOTCS Ha
BBIXOJI€ TpeoOpa3oBarTesneii 4acTOThI, UX
apaMeTpBhl.

Kakwue crocoOsl pexynepanuu 3Hepruu
IMPUMEHSIOTCS B TPe0Opa3oBaTesax Ha OCHOBE
aBTOHOMHBIX HHBEPTOPOB HAMPSKEHUS?
Kaxue Mepsl 10JKHBI OBITH TIPEATPUHSITHI
nepes BKIoYeHUEM peoOpa3oBaTesis 4acTOTh
Ha OCHOBE aBTOHOMHBIX HHBEPTOPOB
HaIpsDKEHUs?

B dyem cocTouT npuHUUI TEUCTBUS AKTUBHOTO
BoIpsiMuTest (60xoB AFE)?

[Tpunumn neiicTBus npeoOpa3oBaTess 4acTOThI
Ha OCHOBE aBTOHOMHOI'O HHBEPTOpA TOKa.
Peanusanus pexxuma pekynepanuu B
npeoOpa3zoBarese yacToTel Ha ocHoBe AUT.
Ocobennoctu peanu3anuu MojIeIe
npeoOpa3oBaresiel  4aCcTOTBI B cpefie
Matlab_Simulink.

0) Ilopsaiok mpoBeAeHUsI MPOMEKYTOUYHON ATTECTAIUM, OKA3ATE/IM U KPUTEPUHU

OICHUBAHUA:

HpOMC)KYTO‘-IHaSI aTrTeCTanus 1o JUCIHUIIIINHE «Cunonas QJICKTPOHHKA» BKIIFOYACT

TCOPCTUUCCKHUEC BOIIPOCHI, ITO3BOJIAIOIINEC OLICHUTE YPOBCHL YCBOCHUA O6yanOIJ_II/IMI/IC}I 3HaHHI>i, n
MPAKTUYCCKUC 3aJIlaHUA, BBIABJIAIONINUEC ONIPECACIIUTD CTCIICHD C(I)OpMI/IpOBaHHOCTI/I YMCHI/Iﬁ u

BJ'Ia,Z[eHHfI, IMPOBOAUTCA B (I)OpMC 3a4cTa.

3ayer 1o JaHHOM TUCHMIUIMHE MPOBOJUTCS B YCTHOM (JOpME B pe3ysbTaTe

cobeceI0BaHus




Ha onenky «3a4TeHO0» CTyIEHT OJDKEH MTOKA3aTh BBICOKUI YPOBEHb 3HAHMS MaTepUaa 1o
JUCLUIUIMHE HE TOJBKO HAa YpPOBHE BOCIPOU3BEACHHS W OO0bACHEHHs WHOpMalWd, HO U
IPOIEMOHCTPUPOBATH MHTEIUIEKTYaJIbHbIC HABBIKU PEIICHUS POOIeM, HaX 0K ICHHUS YHUKATbHBIX
OTBETOB, BBIHECEHMsSI KPUTHYECKUX CYKJICHHH; IPOJEMOHCTPUPOBATH 3HAHUE WU IIOHUMaHUE
3aKOHOB JIUCHUIUIMHBI, YMEHHE OIEpPUPOBATh STUMH 3HAHUAMH B MNPO(HECCHOHAIBLHOU
JeATEIbHOCTH;

Ha OLCHKY «HC 3a4TCHO» CTYACHT HC MOKCT II0Ka3aTb 3HAHUSA Ha YPOBHC
BOCITPOMU3BCACHUA U 00BsACHEHUS I/IH(bOpMaI_[I/II/I 10 AHUCHUIINIMHE, HE MOXKET II0Ka3aTh
HWHTCIUICKTYAJIbHBIC HABBIKKW PCHICHUA IPOCTHIX 3aJad, YMCHHUC KPUTHUYCCKH OLCHHUBATH CBOMU
JIMYHOCTHBIC Ka4€CTBA, HaMc4daTb IIYTU H BBI6I/IpaTB CpeacrBa pa3BUTHA HJOCTOMHCTB H
YCTpaHCHHUA HEJOCTATKOB.



