MuHHCTEpPCTBO HAYKH U BbIcIIero oopasosanusi P®
DenepanbHOE roCyJapCcTBeHHOE 0K0I:KeTHOE 00pa30oBaTe/IbHOE YUpPeKIeHNEe
BbICIIET0 00Pa30BaAHUA
«HanuoHanbHBIN HccIeI0BaTeIbCKUN yHUBepcuTeT « MIU»

Hamnpagsienune noaroToBku/cnenuaibHocTh: 13.04.02 DiieKTpoIHepreTKa H 3JIEKTPOTEXHHKA

HaunmeHoBaHue 06pa30BaTeJI])H0]71 IporpaMmali: 3JIeKTpOTeXHOJIOFI/I'l€CKI/l€ npoueccsbl 1 YCTAHOBKH €
CUCTEeMaMM NUTAHUA U YIIPABJCHUA

YpoBeHnb 00pa3oBaHusi: BbiclIee 00pa3oBaHMe - MaruCTpaTypa

®opma o0yuenusi: OuHas

Pabouast nporpaMma QM CHUILIHHBI
CUJIOBBIE ITPEOBPA3OBATEJIA DJUEKTPOTEXHOJIOI'NYECKHUX

YCTAHOBOK

bJaok:

Baok 1 «/Iucuuniaunsl (MoxyJim)»

Yactb 00pa3oBaTebHOM
NPOrpamMMblI:

Yacrsb, popmMupyeMasi y4acTHUKAMHU 00pa30BaTeIbHBIX OTHOIIEH Uil

Ne IMCHUNJIMHBI 0 YYeOHOMY
IJIaHy:

b1.4.11.01.02

TpynoeMKOCTh B 3a4eTHBIX
eIMHULAX:

2 cemecTp - 4,

Yacos (Bcero) no yueoHomy
IJIAHY:

144 yaca

Jexknun

2 cemecTp - 32 yaca;

HpaKTuquKne 3aHATHA

2 cemecTp - 32 yaca;

JladopaTopHbie padoThI

He NMPeyCMOTPEHO YUeOHbIM MJIAHOM

KoncyabTanuu

MPOBOIUTCHA B paMKaX 4YaCoB ay/IMTOPHbIX 3aHSATHH

CamocTrosiTesibHasi padoTa

2 cemecTp - 79,7 uaca;

B ToM unciae Ha KII/KP

He MPeyCMOTPEHO YUeOHbIM MJIAHOM

HNnas koHTaKkTHas padoTa

MPOBOJIUTCHA B paMKaX 4YaCoB ay/IMTOPHbIX 3aHSATHH

BKJIIOYAS:
TecTtupoBaHue
KontpoabsHas padora

IIpome:kyTouHast aTTecTALUS:

3ayer ¢ OLEHKOM

2 cemectp - 0,3 yaca;

Mocksa 2021




NPOI'PAMMY COCTABMUJI:

MNognucaHo anekTpoHHoi nognuckio ®r6OY BO «HUY «M3U»
CseneHva o snagensuye L3N M3K

Bnageneyu ®eguH M.A.
[IpenomaBaTelib NaerTbnratop R3e9707a0-FedinMA-341385d8 M.A. ®enun
(OIKHOCTR) (moamuck) (pacummgpoBka
TIO/AITUCH)
COI'JTACOBAHO:
MNognucaHo anekTpoHHoi nognuckio ®r6OY BO «HUY «M3U»
CseneHva o snagensuye L3N M3K
PyKOBOI[HTeHL o Bnageneyu ®eguH M.A.
00pa30BaTeIbHON MPOTrPaMMBbI HaenTugnrarop R3e9797a9-FedinMA-341385d8 M.A. ®enun
(OJDKHOCTD, YUeHas CTEIICHb, YUCHOE 3BaHUE) (mozmycs) (pacmudpoBka
MIOJITIHUCH)
MNognucaHo anekTpoHHoi nognuckio ®r6OY BO «HUY «M3U»
3 w o CseneHva o snagensuye L3N M3K
ABCAYIOIINH BBIITYCKAOIICH : i Bnagenes, LbIpyK C.A.
Kadeapbl * Mo - NaerTbnratop Raf2c04da-TSyrukGA-47ef3587 C.A. Upipyk
(OJDKHOCTD, YUeHas CTEIICHb, YUCHOE 3BaHUE) (mozrucs) (pacmudpoBka

MOJITTHCH)



1. EJIX 1 3AJAYHN OCBOEHMUSA JUCIIUITJIMHbI

Ieap ocBoeHMs AUCHHUILVIMHBI. [lenp OCBOCHMS OUCLMILIMHBI COCTOMT B HM3Yy4YCHMM IPHHIIMIIA
JeMCTBUS, KOHCTPYKIUI U XapaKTEPUCTHK JICKTPUUIECKUX MPeoOpazoBaTeeil SHEPTHH, UCTIONb3YEMbBIX B
Ka4yecTBE MCTOYHMKOB IUTAHUSA DJIEKTPOTEXHOJNOTHYeckux ycraHoBok (OTY), g mnocnemyromiero
UCTIOJIb30BaHUs B MPO(EeCCHOHAIBHOM eI TeTbHOCTH.

3agauu AMCHMIIINHBI

- — 3y4eHue (PU3MUECKUX U MaTEMaTHYECKIX OCHOB MTPe0Opa30BaTeIbHON TEXHUKH;;

- — U3YYEHHUE CTPYKTYpPbl, IPUHIHUIIOB TOCTPOEHUS U XapPAKTEPUCTUK IEKTPUUECKUX
npeoOpa3oBaTeieil SHEPruH, UCTIONb3YEMbIX B CUCTEMaX JJIEKTPONUTaHUA U ynpasieHus JTVY;;

- — IpUOOpETeHNE HABBIKOB MPUHATUS U 0OOCHOBAHUSI KOHKPETHBIX TEXHUUYECKUX PELICHUN MTPU
HOCIEIYIONIEeH pa3padoTKe CHCTEM 3JEKTPONUTAHHS U aBTOMAaTHYECKOTO YIIPABICHHS
3JIEKTPOTEXHOJIOTUYECKUMH YCTAaHOBKAMM;;

- — IPHOOpPETEHNE HABBIKOB CPABHEHUS PA3IMYHBIX BAPUAHTOB TEXHUUYECKUX PELICHUHN U
000CHOBaHHOT'O BBIOOpA KPUTEPUEB BEIOOPA ONTUMAILHOTO BapUAHTA. .

CDOpMI/IpyeMLIC y o6yqafomeroc>1 KOMIICTCHIUHU U 3allJTAaHUPOBAHHLBIC PE3yJibTaTbl Oﬁy‘IEHHﬂ 10
JUCHUIITIMHE, COOTHCCCHHBIC C HHANKATOPaAMHU JOCTUKCHU A KOMIIeTEeHIIMIi:

KOI[ U HAMMCHOBAHHEC
KOMIICTCHIIMH

Koa 1 HamMeHOBaHHUeE
HHIMKATOPA T0CTHKEHHS
KOMIIETEeHI{UH

3annaHupoBaHHbIE Pe3yJbTATHI 00y4eHH s

ITIK-1 Crioco6eH npoBOaUTh
Hay4HbIE UCCJICIOBAHUS B
obnactu
ANEKTPOTEXHOJIOTHIECKUX
MPOLIECCOB U YCTAaHOBOK C
CHCTEMAaMU MUTAHUS U
yIpaBIeHUS

N J-3nk-1 demoHcTpupyet
YMEHHE ITPOBOJUTH aHATN3 U
MOJICIIMPOBAHUE CUCTEM
AJICKTPOTIUTAHUS U
ABTOMATHYECKOTO yIIPABJICHUS
AJIEKTPO-TEXHOJIOTHICCKHIX
YCTaHOBOK (KOMILIIEKCOB)

3HATH:
- — MPOrpaMMHEBIE CPEICTBA pacueTa u
MO/ICIIMPOBAHUS ITpeoOpa3oBareieit
HIIEKTPUYECKON SHEPTHH, UCIIOIb3YEMbIX B
CHCTEeMax AJICKTPOITUTAHUS M YIIPABICHUS
oTY;.

YMETh:
- — UCIIOJIB30BaTh NPOTrpaMMHBIC CPEACTBA
pacueTta ¥ MOACIUPOBAHUS INEKTPUUECKUX
npeoOpa3oBaresnel YHEPTUH;.

[IK-2 Cniocoben
ONTUMAJILHO BBIOMPATh
Haubosee 3¢ heKTUBHBIE U3
U3BECTHBIX U
IMPOCKTUPOBATH HOBLIC
TEXHUYECKHE PEIICHUs B
obnactu
JIEKTPOTEXHOJIOTUUECKUX
YCTaHOBOK M CHCTEM

N-1nk-2 JlemoHCTpUpYeT
yYMEHUE BBIOMpATh KPUTEPUHU
MPUHATHA IPOCKTHBIX
peLeHnit

3HATh:
- — COBPCMCHHBEIC CTaHAAPTHI
npeoOpa3oBaTeIbHON TEXHUKH,
TEXHUYCCKHUEC YCIIOBHA SKCILTyaTallun
AIIEKTPOOOOPYIOBAHUS U SJIEMEHTHYIO
6a3y;.

YMETh:
- — BBIOMpATh KPUTEPUH IPUHATHUSA

IIPOEKTHBIX PELICHUIN NpH
[IPOCKTUPOBAHUU UCTOYHUKOB U CUCTEM
anekTponuranus JTY;.

[TK-2 Cnocoben
ONITUMAJIHO BBIOMPATH
Haubosee 3¢ hekTUBHBIE U3
U3BECTHBIX U
IMPOCKTUPOBATH HOBLIC
TEXHUYECKHE PEIICHUs B
obrnactu
JIEKTPOTEXHOJIOTHUYECKUX

NJI-2nix-2 lemoncTpupyet
YMEHHE ITPOBOJUTH
ONTUMAJTBHBIA BBIOOD
MPOEKTHBIX PELIeHUN

3HATh:
- — XapaKTEPUCTUKHA
3JIEKTPOOOOPYIOBAHUS, UCIIOIB3YEMOTO B
cucreMax aekrponuranus OTVY .

YMETB:
- — OCYLIECTBIIATH [TOUCK, AaHAIU3UPOBATH

HAy4YHO-TEXHUUYECKYIO0 HH(OPMALIUIO U




Koa u HaumeHoBaHue
KOMIIETCHIINH

Koa u HaumeHoBaHMe
HHAUKATOpa JOCTHKCHUSA
KOMIICTCHIIUHA

3amiaHupoBaHHbIE Pe3YabTATHI 00yYeHUsI

YCTAaHOBOK U CUCTEM

BBI6I/IpaTB HCO6XOI[I/IMBIC BapHUaHThI
pcajm3aliu CUCTEM 3JICKTPOIIUTAHUA
oTYV;.

[1K-2 Cnocoben
ONITUMAJILHO BBIOMPATH
HauOosee a3 pexTUBHBIC U3
U3BECTHBIX U
NPOCKTHPOBATh HOBHIC
TEXHUYECKUE PEIICHUS B
obrnactu
AIIEKTPOTEXHOJIOTUICCKUX
YCTaHOBOK U CUCTEM

N 1-3nk-2 leMoHCTpUpYET
BJIaJICHUE METOJAaMU pacuéra,
MPOEKTUPOBAHUS U
KOHCTPYUPOBAHUS
AIIEKTPOTEXHOJIOTUYECKUX
YCTaHOBOK U CHUCTEM U UX
HIIEMEHTOB

3HATh:
- — OCHOBHbIE THIIbI, QYHKIIMOHATIbHBIE
BO3MOKHOCTH M XapaKTEPUCTUKHU
npeoOpa3oBareseit AIeKTPHIECKOM
SHEPTUH, UCTIOJIB3YEMBIX B CUCTEMAX
AJEeKTponuTaHus U ynpaniienus DTV ;.

YMETB:

- — pa3pabaTbIBaTh CTPYKTYPY CUCTEM
anektponutanus DTY u BeIOUpath
annapaTHbIE U IPOrpaMMHbIE CPEJCTBA X
peanu3anuy;.

[TK-2 Cnocoben
ONTUMAJILHO BHIOMPATH
HauOoee A3 pexTUBHBIC U3
U3BECTHBIX U
MPOEKTUPOBATH HOBBIE
TEXHUYECKUEC PEIICHUS B
obrnactu
IIEKTPOTEXHOJIOTUICCKUX
YCTaHOBOK U CHCTEM

N/1-4nk-2 JemoncTprpyer
YMEHHE MTPOBOJAUTH TEXHUKO-
HKOHOMHUYECKOE 000CHOBaHUE
IIPOEKTHBIX PEIICHUN

3HATh!
- — IPUHLIUN JEHCTBUS U XapaKTEPUCTUKU
HHU3KOBOJIBTHOT'O 1 BBICOKOBOJIBTHOI'O
3JIEKTPOOOOPYIOBAHUS, IPUMEHIEMOTO B
cucrtemax ajekrponuranus JTVY;.

YMETB:
- — IPOBOANUTH TEXHUKO-IKOHOMHUYECKOE
000CHOBAaHHE MTPOEKTHBIX PEIICHUH IpU
IPOEKTUPOBAHUN UCTOYHUKOB U CHCTEM
anekrponuranusg OTY..

2. MECTO JUCIUILIMHBI B CTPYKTYPE OBPA30OBATEJBHOM ITPOT'PAMMBI BO

JucuurniauHa OTHOCHUTCA K OCHOBHOM TmpodeccrmoHanmbHOM 00pa3oBaTelbHON MporpamMme
DNEKTPOTEXHOJIOTHYECKHE TMPOIECChl W YCTAaHOBKH C CHCTEMaMH MUTAaHUS U YIpaBleHus (naigee —

OI1OI),

HampaBiieHuss 1noaArotoBku 13.04.02 DOnexTposHepreTMka M DIEKTPOTEXHHKA,

00pa3oBaHUs: BBICIIEE 0Opa30BaHME - MAaTUCTPATypa.

bazupyercs Ha ypoBHE cpeaHero o01ero oopa3oBaHusl.

YPOBEHD

Pe3ynbpTarsl 00y4eHus, MojrydeHHbIE TP OCBOEHUH JTUCIUIUIMHBI, HEOOXOIMMBI TIPU BBIITOJTHEHUN
BBIMTYCKHOM KBaJTU(UKALMOHHON PabOTHI.




3. CTPYKTYPA U COAEPKAHUE JUCHUIIJINHbI

3.1 CTpyKTypa THCHUNIHHBI
OO01as TpyJI0eMKOCTh JUCHUTUTMHBI COCTABIISIET 4 3a4eTHBIX eMuHUIIbI, 144 yaca.

PacnpenencHue TpyoeMKocTH pasjena (B 4acax) Mo BHUIAM YIeOHOH paboThI

Pasesb1/TeMbl 8| a
Ne JTUCIUTUTAHBL/ (D OPMBI § % § KonrakTHas pa6ora cp CopneprkaHue caMOCTOSTENTFHON paboThl/
/o IPOMEKYTOYHOU o &| 3 Koncyunpranus UKP PaGora s | LOATOTOBKA K METOMYECKUE YKA3AHMS
aTTeCTAIH 8 g | © |Jlex | Jlab | Ip — - VKK | TK A cemectpe | ATTECTALMH
M P /KOHTPOITb
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
1 OO1me Bonpocsl 11 2 3 - 3 - - - - - 5 - H3yuenue mamepuanog iumepamypnolx
MOCTPOEHHUSI CUCTEM UCMOYHUKOG:
anekrponutanus OTY. [6], cTp. 11-38
11 OO1me Bonpocs 11 3 - 3 - - - - - 5 -
MOCTPOEHHUS CUCTEM
snekTponuTanus OTY.
2 [TpeobpaszoBatenu 11 3 - 3 - - - - - 5 - H3yuenue mamepuanog iumepamypnoix
MIOCTOSIHHOTO TOKA. UCHMOYHUKOG:
2.1 [Tpeobpa3zoBatenu 11 3 - 3 - - - - - 5 - [2], cTp. 54-61
MOCTOSTHHOTO TOKA. [5], cp. 81-89
3 IIpeobpazosarenu 30 8 - 10 - - - - - 12 - H3yuenue mamepuanog numepamypHsix
YaCTOTBL UCHOYHUKOG:
3.1 IIpeobpazosarenu 30 8 - 10 - - - - - 12 - [5], eTp. 213-223
YaCTOTBL
4 NwmmynscHbIE 22 6 - 6 - - - - - 10 - H3yuenue mamepuanog numepamypHsix
npeodpa3oBaTesl TOKa UCHOYHUKOG:
U HaIIPSDKCHHS. [3], cTp. 224-248
4.1 NwmmynscHbIE 22 6 - 6 - - - - - 10 - [4], cTp. 4-31
npeoOpa3oBaTeny ToKa [5], cTp. 362-382
Y HaNpsDKEHHUSI.
5 [Teunsie 14 2 - 2 - - - - - 10 - H3yuenue mamepuanog 1umepamypusix
TpaHcdopmaTopsl. UCHMOYHUKOG:
5.1 ITeunsie 14 2 - 2 - - - - - 10 - [6], cTp. 202-248
TpaHC(hOPMATOPEI.
6 Perymsaropsr 16 4 - 2 - - - - - 10 - H3yuenue mamepuanog numepamypusix
KoddunreHTa UCHOYHUKOG:
MOIITHOCTH. [1], ctp. 200-214




6.1 Perynaropsl 16 4 - 2 - - - - - 10 -

KO3 puIreHTa
MOIITHOCTH.
7 TupucropHsie 22 6 - 6 - - - - - 10 - H3yuenue mamepuanos aumepamypHsix
perymisTopbl UCHOYHUKOB:
HaTIPSKCHUS C [1], cTp. 105-121

(ha30MMITyTECHBIM U
IIUPOTHO-UMITYJILCHBIM
yIIpaBJICHUEM.

7.1 TupucropHsie 22 6 - 6 - - - - - 10 -
PEryJIsaTOpHI
HATPSHKEHUS C
(ha3ouMITyIbCHBIM U
[IHPOTHO-UMITYJIECHBIM

YIpaBJIECHUEM.

3a4er ¢ OLEHKOI 18.0 - - - - - - - 0.3 - 17.7
Bcero 3a cemecTp 144.0 32 - 32 - - - - 0.3 62 17.7
Hroro 3a cemecTp 144.0 32 - 32 - - 0.3 79.7

Ipumeuanue: Jlex — nexuuu; JIab — madoparopusie padboTsl; [Ip — npaktuyeckue 3ausaTust; KIIP — aynuTopHble KOHCYIBTAUHU TI0 KyPCOBBIM
npoektam/pabotam; MKKII — nnauButyanbHble KOHCYIBTAILMK 110 KYPCOBBIM IpoekTaM/padotam; I'K- rpymnoBsie KOHCYIbTallMU O pa3jienam
mucturuael; CP — camocrosarensHas padorta cryaenta; MKP — nunas konraktHas padota; TK — Texkymmii koHTposb; [TA — npomexyTrouHas
aTTecranus




3.2 KpaTkoe coaep:kaHue pa3iejioB
1. Obwue sonpocwl nocmpoenus cucmem saekmponumanus I1Y.

1.1. O6mume BOpoCkl MOCTPOSHUS CUCTEM dJieKTponuTanus OTY.

OcHoBHble THMBI cucTeM a3nekTponutanus OTY. Knaccupukanuss MCTOUHUKOB M CHUCTEM
anexktponuTanuss DTY. OcoOEHHOCTH MMOCTPOCHHMsI W PabOTHl cuUcTeM dJeKkTponuTanus OTY.
CrocoObl  peryaupoBaHHs — DJIEKTPUYECKHMX M DHEPreTHUECKUX  XapaKTePUCTHK  CUCTEM
snekTponutanug JTVY ..

2. HD@O6Dd30€dm€JZM NOCNIOAHHO2O MOKA.

2.1. ITpeoGpa3oBaTen MOCTOSHHOTO TOKA.

Knaccudukanus  BBIIPSIMHTENBHBIX  arperaroB.  JlmarpamMmbl  paboTel  Tpex(as3HbIX
Boinpsamuteneil. CornacoBanue paOOTHl BBIIPSMUTENS C 3JIEKTPOTEXHOJIOIMUYECKON Harpy3Kou.
DIIEKTPUUYECKHE U SHEPreTUUECKHE XapaKTEepUCTHKU. BiusHue npeoOpazoBareneil Ha MUTAIONIYIO
ceTb. MeTo/iMKa pacuera rapMOHUYECKOT0 COCTaBa HAIPSHKEHUS U TOKAa CeTH. MeTo/bl CHIKEHUS
npeoOpa3zoBareeil Ha MUTAIOUIYI0 CETh. JHEPreTUUECKHE XapaKTEpPUCTUKH IpeoOpazoBaTeseH.
[TapameTpryeckuii HCTOYHHUK TOKAa M €r0 COBMECTHAs paboTa ¢ BhIIpsIMUTENEM. VICTOYHHKY TOKa U
HarnpspkeHuss. CHUCTEMBl aBTOMATHYECKOW CcTa0miu3alud Toka U HampspkeHusa. CXxembl
YIPaBISEMOTO BBIIPSAMUTENS C OTPUIIATENIbHON 00paTHOM CBsI3bIO MO TOKY. PaboTa BhIpsIMHUTENS
Ha JyroBYKO Harpy3ky. Metoauka pacuera Tpex(azHOTO BBIIPSMUTENS. DJIEMEHTHI 3alUThl U
CUTHANU3allii BBIIPSAMUTENbHBIX arperatoB. [lapamnenbHas u mociegoBaTenbHas padorta
BeITIpsiMuUTENel. [lapamienbHoe U mociie1oBaTeIbHOE BKIIOUEHUE BEHTHIICH. DUIBTPHL..

3. HD€06DG3OGGI’I’I€JZM yacniomal.

3.1. [IpeoOpazoBareny 4aCTOTHI.

WcTouHnkM mUTaHUsA CpeaHed dYacToTbl.  TUPUCTOpHBIE MNpeoOpazoBaTead YacTOThl —
DIIEKTPUUYECKUE CXEMbI, TPUHIUN pabOThl, MYCKOBBIE U DJEKTPUYECKHE XapaKTEPUCTUKH.
WHBepTOopsl TOKa U pe30HAHCHble WHBepTOpbl. IlapamnensHas pabora mnpeoOpa3zoBaTeiei.
CornacoBanue paboThl IpeoOpazoBaTesieldl € 3IEKTPOTEXHOJIOIMYECKOM Harpyskoil. Mcrounuku
NUTAHUS BBICOKOW 4acTOThl. JIaMIoOBbIE IeHepaTopbl — CTPYKTYypHas CXeMa M MPUHIMIT PaOOTHI
['enepatopHast namna | KojebarenbHbId KOHTYp. HWcrounuku mnurtanus. OOpaTHbIE CBSI3U.
[TocTpoeHnii >MEKTPUYECKUX CXEM JIaMIIOBOTO T'eHepaTropa M MeETOAMKa ero pacyera. Pabora
JAMITOBOTO TEHEpaTopa Ha TEXHOJOTMUYECKYI0 Harpy3ky. TpaH3ucTopHble mpeoOpa3oBaTen
BBICOKOM YaCTOThl — 3JIEKTPHUUECKUE CXEMBbI, PEKUMBI pabOThl. MarHeTpoHbl — 3JIEKTPUUYECKHE
CXeMBI, pexxuMbI paboThl. [IpeobpazoBareny MOHWKEHHOW YaCTOTHL..

4. HMnVJZbCHble npeo6pa306ameﬂu MOKAa U HanpAsMNICeHU:A.

4.1. UmmmynbscHBIE TpeoOpa30oBaTENH TOKA M HAPSDKECHUS.

Knaccudukanus HWMIYyIbCHBIX HWCTOYHUKOB TUTaHWs. BeHTunpHbie Kitoud. CrnocoOsl
3anupaHus BEHTWIeH. Meroanka pacuera BEHTWIbHBIX Kitoued. VICTOUHMKM TUTaHHS C
HAaKONUTEJIEM OJHEpruu. HMHIAYKTUBHBIE M €MKOCTHBIA HAKONMUTENM JSHEpruv. WHIYKTUBHO-
€MKOCTHBIE (DOPMHUPOBATENN BBIXOJHBIX UMIYJIbCOB. VICTOYHUKHM MUTaHUS HAKOMUTETEH YHEPTUH.
Cxewmbl pa3psaaHbIx 1eneil. Pacuer Hakonureneit sueprun. CoriacoBaHue UMMYJIbCHOTO HCTOYHHUKA
MATAHUS C HArPY3KOM..

5. [leunvie mpancohopmamopwi.

5.1. [leunsle TpanchopMaTopsI.



Tpancdopmaropsl crielaaIbHOIO Ha3HAUYEHUS - TIEYHBIE U Mpeo0pa3oBaTebHbIe: KOHCTPYKIUS,
CXEMBbI COeMHEHHUS, Ha3HAUCHHE, SJHEPreTHYeCKue XxapakTepucTuku. Pabora TpancopmaropoB Ha
neuHyo Harpys3ky. [lapamienbHoe BKIIOUeHHE TpaHC(HOPMATOPOB. OIJIEMEHTHI 3aIIUTHI U
CUTHaJM3aluu TpaHchopMaTOpHBIX arperaTtoB. MapkupoBka Tpanchopmaropos. Ilepeximouarenu
CTYNECHEW HaNpsHKEHUS — IIEKTPUUYECKHE CXEMBI, IPUHIIUI Pa0OThl, KOHCTPYKIIHSI. .

6. Pezynamopul ko3 dpuuuenma mownocmi.

6.1. Perynstopsl k03¢ uiineHTa MOITHOCTH.
Perynsatopsl ko3¢ ¢unueHTa MOIIHOCTH HWHAYKLIMOHHBIX HarpeBaTelbHbIX YCTaHOBOK M
TUTEJIbHBIX NIEYEH..

7. Tupucmoprze pezyiAamopbl HANPAMNCEHUA C (de’OuMl’lVJZbCHbZM U WUPOMmMHO-uUMnyibCHbIM
YnpaeileHuem.

7.1. TupUCTOpHBIE PErYIATOPHI HAPSHKEHUS € Pa30UMITYJIBCHBIM U ITUPOTHO-UMITYJIECHBIM
YIPaBICHUEM.

DNEKTPUUECKHUE CXEMbI PETYISTOPOB, OAHO(MA3HbIE U TpeX(Pa3Hble PETYIATOPHI. DIEKTPUUIECKHE
U SHEPreTHYECKHE XapaKTepuCTHKH. PaboTa perynsTopa Ha BBIIPSIMUTENb..

3.3. Tembl NpaKTHYECKUX 3AHATHI
1. I3yueHne METOI0B IUArHOCTUKH IEKTPONIEUYHBIX TPAaHC(HOPMATOPOB;
2. Meronunka pacyera rapMOHHUYECKOTO COCTaBa HAIIPSDKEHUS CETH MPH padoTe
BBIIPAMUTCIIA,
3. Meroauka pacuera Tpex(a3HbIX BBITPSIMUTEIICH;
4. Metoauka pacyera mpeo0pa3oBaTesIbHOTO TpaHCHOpPMAaTOpa;
5. BBIOOp OCHOBHBIX 3JIEMEHTOB CTATHYECKOTO IIPe00pa30BaTelisi YaCTOThI;
6. MeToj pacuera peryasaTopoB HaIpsKEHUS;
7. Pacuet (puiabTpo-KOMIIEHCUPYIOIUX YCTPOHCTB MpH paboTe mpeoOpa3oBaTeIbHbIX
arperaTos.

3.4. Tembl 1a60paTOPHBIX PadoT
HE MPETYyCMOTPEHO
3.5 KoncyabTauuu

3.6 TemaTnka KypcoBbIX POEKTOB/KYPCOBBIX padoT
KypcoBoii nmpoekT/ paboTa He MPeayCMOTPEHBI



3.7. CooTBeTCTBHE Pa3/1eJiOB IHCHHMILIMHBI U OpMHUPYEMBbIX B HUX KOMIIeTEHIIU

3aryiaHupOBaHHbIE PE3YIbTaThl 00y4EHUs

Howmep paznena

O11eHOYHOE CPEACTBO

Kopbr JUCLUIUINHEI (B (TUII ¥ HAUMEHOBAHUE)
10 TUCLUIUINHE
WHJIUKAaTOPOB COOTBETCTBUHM € 11.3.1)
(B COOTBETCTBHH C pa3aeiioM 1)
1]2]3]4]5]6]7

3HaTh:
— IpOTrpaMMHbIE CPEJCTBA pacyeTa u Konrponsnas padora/Konrponsnas padora
MOJIJINPOBaHUs NpeodpazoBarenen «OHEpPreTUYECKNe XapaKTePUCTUKY HCTOYHUKOB ITUTaHUS
ANEKTPUUYCCKON SHEPTUH, HCTIONTB3yeMbIX B | M /I-3mk-1 + OTY, Pacuer u monenupoBanue uctounruka nutanus TV,
CUCTEMaX DJIEKTPOIIUTAHUS U YIIPABIICHUS Pacuet 1 BbI00Op 000pYyAOBaHUS JUIsl CUCTEMBI
CIVE anexkTponuTanus DTY».
— COBPEMEHHBIE CTaH1aPThI Konrponsnas pabora/KonrposnsHas padora «CuioBble
peoOpa3oBaTEIbHON TEXHUKH, BBIIPSAMUTEIbHBIC arPEraThl, UMITYJIbCHbIE
TEXHUYECKUE YCIOBUS IKCILTyaTallun N-1nk-2 + + + | mpeoOpa3oBaTes TOKA U HAIIPSKEHUs!, UHBEPTOPHI,
3JIEKTPOOOOPYIOBAHUS M FIIEMEHTHYIO IpeoOpa3oBaTeIy YaCTOThl U PETYJIATOPHI IEPEMEHHOTO
0azy; TOKA Ha MOJHOCTBIO YIPABISIEMbIX KJIFOUAX».
— XapaKTEPUCTUKH 3JIEKTPOOOOpy10BaHUS, Konrponsnas padora/KonrponsHas padbora «CuioBbie
UCIIOJIb3YEMOTO B CUCTEMAX BBIIPSAMUTEIIbHBIC aTPETaThl, UMITYJIbCHBIE
anektponutanus OTY; N-2nk-2 ]+ + + | mpeoOpa3oBaTeNy TOKA U HAMIPSKEHUS, MHBEPTOPHI,

npeoOpa30BaTeNId YaCTOThI U PETYIATOPBI IEPEMEHHOTO

TOKA Ha MOJHOCTBIO YIIPAaBJISIEMbBIX KIIFOUAX).
— OCHOBHBI€ THIIbI, (PYHKIIMOHAJIbHBIE TectupoBanue/Tect «CunoBas npeobpazoBareabHas
BO3MOYKHOCTH M XapaKTEPUCTUKU texHuka B OTY, Kitaccupukanys HCTOUHUKOB TUTaHUS
npeoOpaszoBarenei IMEKTPUIECKOM N-3nk-2 e + | + | OTY, Beibop Tuna ucrounuka nutanus ITY».
SHEPTHUH, UCIIOJIb3YEMBIX B CUCTEMAX
NIEKTponuTaHus u ynpasienus OTY;
— IPUHLUI IEHCTBUS U XapaKTEPUCTUKH Konrponsnas pabora/Konrposnasnas padora
HU3KOBOJIBTHOT'O U BBICOKOBOJIETHOTO «DHepreTuyecKre XapakTepUCTUKN UCTOUHUKOB MTUTaHUS
3JIEKTPOO0OOPYIOBAHUS, TIPUMEHIEMOTO B N-4nk-2 + + | OTY, Pacuer u moaenupoBanue ncrouHuka nutanus JTY,

cucremax snekrponuranusa OTY;

Pacuet u BbI6Op 000pyAOBaHUS TSI CHCTEMBI
anekTponuTanusg DTV ».

YMeTh:




— HUCIIOJIL30BAaTh IMPOrpaMMHBIC CPEACTBA
pacucTa U MOACIINPOBAHUA IJICKTPUUCCKUX

Kontponbnas pabora/KonTpoasHas padbora
«DHEPreTUYECKUEe XapaKTePUCTUKN HCTOYHUKOB MTUTAHUS

npeoOpasoBaresneil YHEPTUH; N 1-3nk-1 OTY, Pacuer u MogenupoBaHue UCTOUYHMKA UTaHusg DTV,
Pacuet u BIOOp 000pyAOBaHUS JIsI CHCTEMBI
anexkTponutaHus ITY».

— BBIOMPATh KPUTEPUU IPUHSTUS Konrponsnas padora/Konrponsnas padora «CraTuueckue

MIPOEKTHBIX PEIleHUH Npu peoOpa3oBaTeI YaCTOThI, THPUCTOPHBIE PETrYISTOPI

MIPOEKTUPOBAHUU UCTOUHHUKOB U CHCTEM HATNPSDKEHUS ¢ (a30MMITYJIBCHBIM M IIUPOTHO-

anektponutanus DTY; V-1 UMITyJIBCHBIM yrpaBieHueM, CrocoObl peryinpoBaHus

i BBIXOJIHOM MOIIIHOCTH UCTOYHHUKOB nutanus JTY,

CpaBHEeHHE pa3TUYHBIX BAPHAHTOB CUCTEM
AJIEKTPONHUTAHUS U BEIOOP UCTOYHUKA SJIEKTPOTTUTAHUS
OTVY».

— OCYILECTBIISTH IOUCK, aHAJIM3UPOBATh Konrponsnas padora/KonrponsHas padora «CtaTuaeckue

HAyYHO-TEXHUYECKYIO HH(OPMALIUIO U peoOpa3oBaTeIy YaCTOThI, THPUCTOPHBIE PETYISITOPHI

BEIOMpATh HEOOXOAMMBIC BAPUAHTHI HANPSDKEHUS ¢ (a30MMITYJIBCHBIM M ITUPOTHO-

pealn3anuy CUCTEM IEKTPOUTAHUS VJT-2mic2 UMILy/IbCHBIM YIIPaBIICHAEM, Crioco0bI peryiupoBaHUs

oTY; BBIXOJIHOM MOITHOCTH UCTOUYHHKOB ITHTaHusI DTV,
CpaBHEHME pa3IMYHbIX BAPUAHTOB CUCTEM
AIIEKTPONUTAHUS U BEIOOP UCTOYHUKA DJIEKTPOTTUTAHUS
OTVY».

— pa3pabaTbIBaTh CTPYKTYPY CUCTEM Kontponbnas padora/KontponsHas pabora «CUoBbie

anektponutanus DTY u BIOUpaTh BBINPSMUTEIIbHBIC arperaThbl, UMITYJIbCHBIE

amnmapaTHbIC U IporpaMMHbIe cpeacTBa ux | MJI-3mk-2 npeoOpa3oBaTely TOKa U HANPSKEHUsI, UHBEPTOPBI,

peanu3ainuy; peoOpa3oBaTeNy YaCTOThI U PETYISATOPHI IEPEMEHHOTO
TOKA Ha MOJHOCTBIO YIIPABJISIEMbBIX KIIFOUAX).

— IPOBOJIUTH TEXHUKO-IKOHOMHYECKOE KonTponbnas pabota/KontponbHas padora «CtaTudeckue

000CHOBaHHE MPOEKTHBIX PELIECHUH MpU npeoOpa3oBaTeNy YaCTOThI, TAPUCTOPHBIC PETYISITOPHI

MIPOEKTUPOBAHUU UCTOUHHUKOB U CUCTEM HANPSDKEHUS ¢ (a30MMITYJIHCHBIM M IIUPOTHO-

anekTponuranus JTY. N-4rik-2 UMITYJIBCHBIM yrpaBieHueM, CrnocoObl peryinpoBaHus

BBIXOJIHOM MOIITHOCTH MCTOYHHKOB nutanus JTY,
CpaBHEHHE pa3INYHbIX BAPUAHTOB CUCTEM
AIIEKTPOMUTAHUS U BEIOOP MCTOYHUKA AIEKTPOIUTAHUS
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4. KOMIIETEHTHOCTHO-OPUEHTAPOBAHHBIE OIIEHOYHBIE CPEJICTBA JUISA
KOHTPOJISI OCBOEHMS PE3VJIbTATOB OBYUEHMS 11O JUCIMUIIIMHE
(TEKYIIU KOHTPOJIb YCIIEBAEMOCTH, IPOMEKYTOUYHASI ATTECTALMSA
1O JUCLMILINHE)

4.1. Tekymuii KOHTPOJIb yCIIeBA€MOCTH
2 cemecTp

Dopma peanuzaruu: [lncemennas padota
1. KonTponbHas pabota «CHUIIOBBIC BHIIPSIMUTEIBHBIC arperaThl, UMITYJIbCHBIC
npeoOpazoBaTey TOKA U HAMPSKEHHs], HHBEPTOPHI, TpeoOpa3oBaTesid YaCTOTHI U PETYISTOPHI
MEPEeMEHHOTO TOKA Ha TIOJTHOCTHIO yIpaBlsieMbIx Kiatodaxy. (KoHTposbHas padoTa)
2. KonTponbHas pabota «Cratnyeckue npeoOpa3zoBaTesid 4aCTOThl, TAPUCTOPHBIE PETYISTOPHI
HANPSDKEHUS ¢ Pa30MMITYIIBCHBIM M IIUPOTHO-UMITYJICHBIM yIpaBiieHueM, CriocoObl
PEryJIMpOBaHUS BBIXOJHONW MOIIHOCTH UCTOUYHUKOB nuTanust OTY, CpaBHEeHUE pa3TUUHbBIX
BAPUAHTOB CHUCTEM JICKTPOIUTAHUS M BBIOOP UCTOYHUKA dIEKTpOnUTaHUS D TY ».
(KonTpoawpHas pabora)
3. KonrtposnbHas paboTta « JHEpreTHYECKUe XapaKTePUCTUKA UCTOYHUKOB nuTanus DTV,
Pacuer u monenupoBanue ucrounuka nuranusi ITY, PacueT u BeIOOp 000pyI0BaHUS 715
cucrteMsl anektponutanus DTY». (Kontponasnas padbora)
4. Tect «CunoBas npeoOpazoBarensHas Texnuka B OTY, Knaccuduxaius niCTOYHUKOB
nutanus OTY, Beioop tuna ucrounuka nutaaus DTY». (TectupoBanue)

BaHHLHO-peﬁTHHFOBaﬂ CTPYKTYpa JUCHUIUINHBI SABJIACTCA ITPUITOKCHUCM A.

4.2 IIlpomMe:KyTOYHAS aTTeCTALMS 110 JUCHUIIMHE
3auem ¢ ouenxou (Cemecmp No2)

B numnioMm BBICTaBIsE€TCA OILIEHKA 3a 2 CEMECTD.

IIpumeuanue: OrieHOYHBIE MaTEpUAbI IO AUCHUILIMHE MPUBEIEHBI B (DOH/IE OLIEHOYHBIX
matepuanos OITOII.

5. YYEBHO-METOANYECKOE OBECIHHEYHEHUE JUCLHUIIJINHBI

5.1 ITeyaTHbIE U IJIEKTPOHHbIE H3IAHNS

1. Pozanos, 0. K. OcHoBsl cunoBoii anexktponuku / FO. K. Pozanos . — M. : DHeproatomusar,
1992 . -296 c.: 25.00 ;

2. bornanos, H. H. Yue6Hoe nocobue o kypcam "OcHOBBI IpeoOpa3oBaTeIbHON TEXHUKH" U
"TIpomblnienHas snexktponuka": CereBsle npeodpasosarenu / H. H. bornanos ; Pen. I'. H.
I'opbaueB ; Mock. suepr. un-t (MOU) . — M. : U3n-Bo MOU, 1990 . — 96 c.;

3. 3abpoaun, 0. C. IIpoMblnuieHHas 3J€KTPOHUKA : YUEOHUK Il JHEPTeTHUECKUX U
IIEKTPOMEXaHNIECKUX crieruaibHocTel By30B / FO. C. 3abpoauH . — 2-¢ u3., crep . — M. :
Anbsiae, 2008 . — 496 c. - ISBN 978-5-903034-34-5 ;

4. benoyc A. U., Epumenko C. A., Typuesuu A. C.- "IlonynpoBoIHUKOBasi CUIIOBasi AJIEKTPOHUKA",
N3znarensctBo: "Texnocgepa", Mockaa, 2013 - (216 ¢.)
http://e.lanbook.com/books/element.php?pll_id=73530;

5. benoyc A. U., Cononyxa B. .., Ebumenko C. A., [Tununenko B. A.- "OcHOBBI CHIIOBOI
anextponukun", M3garenbctBo: "TexHocdepa', Mocksa, 2019 - (424 c.)
https://e.lanbook.com/book/175542;
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6. MuponoBa, A. H. DnekTpoobopya0oBaHHe U IIEKTPOCHA0KEHHE IEKTPOTEXHOIOTHIECKUX
YCTaHOBOK : yueOHOE mocoOue i By30B 1o HampasieHuto 13.03.02 "DnekTposHepreTuka u
anekTpoTexHuka" (kBanmupukanus (crenens) "6akanasp") / A. H. Muponosa, FO. M. MupoHoB . —
2-e u3., nepepad. u gon . — Mocksa : UHOPA-M, 2020 . — 470 c. — (Bsiciee o6pazoBanue -
bakanaspuar) . - ISBN 978-5-16-013686-8 ..

5.2 JInueH3MoHHOEe U CBOOOIHO pacnpocTpaHsieMoe MPOrpaMMHoe odecneyeHue:

1. Office / Poccuiickuii makeT o()UCHBIX IPOrpamm;

2. Windows / OnepanronHas cucrema cemeictra Linux;

3. Maiina Buneokondepenumu;

4. SimInTech;
5. LTSpice.

5.3 UaTepHeT-pecypcsl, BKJIIOYast NpodeccHOHATbHBIE 0a3bl IaHHBIX U HH(POPMAIIHOHHO-

CIIPpaBOYHbIC CUCTEMBbI:

1. 9BC Jlaus - https://e.lanbook.com/
2. 9BC "YHuBepcurerckas 0u0J1M0TeKa OHIANH" -
http://biblioclub.ru/index.php?page=main_ub_red
3. Hayunasi 3JiekTpoHHasi Gubmoreka - https://elibrary.ru/

4. Ba3a naHHbIX )KypHasoB m3nareabcrBa Elsevier - https://www.sciencedirect.com/
5. ba3za nannbix Web of Science - http://webofscience.com/

6. ba3za mannbix Scopus - http://www.scopus.com
7. HanmoHaabHast 3JIeKTPOHHAs1 OubmoTeKa - https://rusneb.ru/

6. MATEPUAJIBHO-TEXHUYECKOE OBECIHEYEHUE JUCHUIIJIMHBI

Tun noMereHust

Homep ayauropun,
HAHMEHOBAHME

OcHameHnue

VY4eOHble ayAUTOpUH IS
IPOBEICHUS JIEKLIIUOHHBIX
3aHATUI U TEKYIETO
KOHTPOJIS

A-206, Yuebnas
aynuropus kag.
"SII12"

Kpeciio pabouee, CToJ IpenoaaBares, CToJ
y4eOHBIH, CTYIN, MyJIbTUMEAUNHBIN
IIPOEKTOP, FKPaH, J0CKa MarHUTHasl,
o0opynoBaHue yueOHOE, KOMITBIOTEP
MePCOHAIbHbBIN

VY4eOHble ayAUTOpUH IS
IPOBEIECHUS MPAKTHUECKUX
3aasatui, KP u KII

A-206, YuebHas
aynuropus kag.
"SII12"

Kpeciio pabouee, CTOJ mpenoaaBares, CToJ
y4eOHBIH, CTYIN, MyJIbTUMEAUNHBIN
IIPOEKTOP, FKPaH, J0CKa MarHUTHasl,
o0opynoBaHue yueOHOe, KOMITbIOTEP
MEPCOHAJIbHBIN

VYyeOHble ayAUTOPUH IS

A-206, YueOHas

KpecClio pa6oqee, CTOJI IpCIIoAaBaTelisA, CTOJI

IIPOBEICHUSA aynurtopus Kad. y4€OHBIN, CTYJ, MyJIbTUMEUINHBIN
IIPOMEKYTOUHON "OIIID" IIPOEKTOP, DKpaH, JO0CKa MArHUTHAs,
aTTecTaluu obopynoBaHre yaeOHOE, KOMIIBIOTED
MIEPCOHAJIbHBIN
ITomerienus st HTB-303, CTOJI KOMITBIOTEPHBIN, CTYJI, CTOJ
CaMOCTOSITENIbHON PabOTHI KomnbrotepHslit MACBMEHHBIN, BEIIaJIKa JUIsl OACHKBI,

YUTAIbHBIN 3aJ1

KOMITIBIOTCPHAA CETh C BBIXOJO0M B I/IHTepHeT,
KOMIIBROTCP HepCOHaHLHBIﬁ, IIPUHTEDP,

KOHIUIIMOHED
ITomewmenus s A-04, JIaboparopust CTOJI TpernoaBaresi, 000pyA0BaHHE IS
KOHCYJIbTUPOBAHHUS kad. "OII1D" DKCIIEPEMEHTOB

[TomemeHus st XpaHEHUS
000pyI0BaHUs U Y9€OHOTO

A-217, Kabunet
COTPYJIHUKOB Kad.

Kpecio pabouee, CTelIax, CTy, mKad s
JIOKYMEHTOB, IIKa( ISl OAEKbI, CTOI
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WHBEHTaps

HBHHBH

MMCbMEHHBIN, TyMOa, KOMITbIOTEpHAs CETh C

BBIX0JIOM B IHTEpHET, KOMIIBIOTEP
MepCOHAJIbHBIN
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IIpunoxenne A

BAJJIBHO-PEUTUHITOBAS CTPYKTYPA JIUCHOUILJIAHBI

CurnosBsle Hp€06pa30BaTeJII/I QJICKTPOTCXHOJIIOTHYCCKUX YCTAHOBOK

(Ha3BaHME AUCIMILIMHBI)

2 cemecTp

HepequL KOHTPOJIBHBIX MePOHpHﬂTHﬁ TEKYIIET0 KOHTPOJIA yCII€BAEMOCTH MO JUCHUIIJIMHE:

KM-1

KM-2

KM-3

Tect «CunoBas nmpeoOpa3oBatenbHas TexHuka B DTY, Kimaccudukamnus iCTOYHUKOB MUTAHUS
3TV, Beibop tuna ucrounuka nuranus DTY». (TectupoBanue)

KonTponbhas pabota «CuoBbie BHIIPSIMUTENbHbBIE arperaThl, UMIYJIbCHbIE TPE0Opa3oBaTEIN
TOKA U HANpsHKEHUS, THBEPTOPHI, IPE0oOpa30BaTeNN YaCTOTHI M PETYISTOPHI IEPEMEHHOTO TOKA
Ha MOJHOCTHIO yrpaBisieMbIx Kitodaxy. (KonTponbHas padota)

Kontposnbnas pabota « JHEpreTHYeCKUe XapakKTepUCTUKU UCTOYHUKOB nutanus DTV, Pacuer u
MoJierpoBaHue uctounuka nuranus TV, PacueT u BeIOOp 000pyI0BaHUS TSI CHCTEMBI
anexkrponutanug DTY». (KonTtposbHas padoTa)

KonTponbnas pabota «Cratudeckue npeoOpa3oBaTelu 4acTOThI, THPUCTOPHBIE PErYyISTOPHI
HaNpsHKEHUs ¢ (Pa3oMMITYIIbCHBIM M ITUPOTHO-UMITYJILCHBIM yIpaBieHneM, Croco0s
peryiIupoBaHUs BBIXOIHOM MOIIIHOCTH UCTOUYHUKOB nuTaHust OTY, CpaBHEeHUE pa3InYHbIX
BapHAHTOB CUCTEM SJIEKTPONUTAHMS U BBIOOP HcTouHKKa dnekTponuTanus DTY». (KontponbHas
pabora)

Bujx npome:xyTo4HOI aTTecTaniu — 3a4€T C OLIEHKOM.

Nunexc KM- | KM- | KM- | KM-
Howep Paznen aucuuminHb KM: L 2 3 4
paznena AC AMctL Henensa 4 8 12 16
KM:
1 OO111e BONpOCHI MOCTPOEHUSI CUCTEM 3JIEKTPOITUTAHUS
OTY.
OO111e BONpOCHI MOCTPOEHUSI CUCTEM 3JIEKTPOITUTAHUS
1.1 + + +
OTY.
2 [TpeoOpa3oBaTenu NOCTOSHHOTO TOKA.
2.1 [TpeoOpa3zoBareny MOCTOSHHOTO TOKA. + + +
3 [TpeoOpa3oBaTenu 4acTOTHI.
3.1 [TpeoOpa3oBaTenu 4acTOTHI. + + +
4 HmnynbcHble peoOpa3oBaTesid TOKA U HANIPSHKEHUSL.
4.1 HmnynbcHbIE TpeoOpa3oBaTean TOKAa U HAPS>KEHUSI. + +
5 [Teunsie TpaHCHOPMATOPHL.
5.1 [Teunsie TpanchopmaTopsl. + + +
6 Perynsitopsl koadduiineHTa MOITHOCTH.

15



6.1

Perynaropsl ko3 puirenTa MOIHOCTH. + +
7 TupucTopHBIE PEeryasTOphl HAPSKECHUS C
($a30MMITYTbCHBIM U IIUPOTHO-UMITYJIGCHBIM YITPABICHHEM.
71 TupucTopHBIE PeryasTOphl HAPSHKECHUS C + N N +
($a30MMITyIbCHBIM U IIUPOTHO-UMITYJIGCHBIM YITPABICHHEM.
Bec KM, %: | 25 25 25 25
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