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Paboyas nporpamma cocTas/ieHa Ha OCHOBaHWW (pefepasibHOro rocyapcTBeHHOro 06pa3oBaTe/ibHOro
CTaHAapTa BbicLLero obpasoBaHus NO HanpasneHnio (cneymnanbHocT): 15.03.04 ABToMaTm3aums
TEXHO/TIOTMYECKNX NPOLLECCOB M MPOU3BOACTB

&I OC BBefeH B aeinctame npmkasom Ne200 ot 12.03.2015 ., gata ytBepxaeHms: 27.03.2015 .

MecTo AuCUMNNHBI B CTPYKTYpe yuebHOro nnaHa: 6nok 1, BapyraTuBHasi, No BbIGOPY CTyAeHTa

Pabouas nporpamma paspabotaHa Ha OCHOBE KOMMETEHTHOCTHOM MOAENM BbINYCKHMKA MO HaNpaBieHNIo
(cneumansHocTh): 15.03.04 ABTOMaTM3aLMA TEXHONOMMYECKNX NMPOLIECCOB U MPOU3BOACTB

Pa6ouasi nporpamma o6cy»/ieHa Ha 3acefjaHnm Kadeapbi

ITK, npotokon 3acefaHus kagegpol Ne6 ot 20.06.2017

YTBepX/aeHa Ha coBeTe (paKynbTeTa MeEXaTPOHUKN 1 aBToMaTu3aLmm, npoTokon Ne 6 ot 21.06.2017

Mporpammy paspaboTan:
[IOLEHT, K.T.H. buptokos B. B.
3aBepfytoLnii kadeapoi:

npodpeccop, 4.T.H. LLlypos H. U.

OTBETCTBEHHbI 32 06pa30BaTe/bHYI0 NPOrpamMmy:

3aBefytownii Kageapoint AHocos B. H.



1. BHelUHwWe TpeboBaHuSA
Tabnuua 1.1

Komnemenyun @I0OC: I1K.1 cnoco6HOCTH cOOHPATH I AHATH3APOBATH HCX0JHBIC MHGpOPMANHOHABIC JAHHbIC
TSI IPOEKTHP OBAHMNSI TEXHOJIOTHIECKAX MPOIECCOB H3TOTOBICHHSI P OIYKIIHH, CPEICTB U CHCTEM
ABTOMATH3AINH, KOHTPOJIS, TeXHOJIOTHYECCKOT 0 OCHAICHAS, THATHOCTHKH, HCNBITAHAN, YIPABJ/IeHASI
HpoNeccaMI, JRKU3HEHHBIM IIHKJIOM NPOIYKIINH H €¢ KAaYeCTBOM; YIACTBOBATL B PaloTax 110 pacdeTy
HPOCKTHPOBAHAIO POIECCOB H3r0TOB/ICHH IIPOIYKINMN U YKA3AHHBIX CPEJACTB H CHCTEM ¢ HCHO0Ib30BAHHEM
COBpeMeHHBIX HHPOPMANHOHHBIX TEXHO/IOTHIl, METOJO0B I CPEACTB HPOCKTHPOBAHHUS; 8 YACHIU CLEOVIOUIUX
pe3yabmamoe oGyueHun:
31. 3HaTb OCHOBHbIE CXEMHbIE peLleHus ﬂp606pa3OBaHMFI pa3nnyHbIX BUAOB 3HEPTUN, Hal'lpanIeHMVI n ﬂyTEVI
COBEpPLUEHCTBOBaHUA NpeobpasoBaTe/ibHbIX YCTPONCTB
32. 3HaTb OCHOBHbIE MPUHLMMbLI NPE06Pa30BaHUS Pa3NNYHBIX BIUAOB 3HEPTUW, BUSHWE 3TVUX NPeo6pa3oBaHuii
Ha OKPY>XXaloLLyH cpeay
y2. yMeTb OLiEHMBATb 3HEPTeTNYECKYo 3(PeKTUBHOCTb Pas/IMYHbIX NPeobpasoBaTenei IHeprm

2. TpeboBaHua HI'TY K pesynbTataMm 0CBOEHUS ANCLUMINHDI

Tabnuua 2.1
Pe3ynbTaTbl N3yyeHUA AUCLUMINHBI MO YPOBHAM 0CBOEHUSA (UMETb dopmbl OpraHu3aunm
npencrtaB/iEHNE, 3HATb, YMETb, BJ'Ia,EI,eTb) 3aHATNI

OCHOBbI NPe06pa3oBaHNA SHEPrK B 3NIEKTPOTEXHUYECKUX CUCTEMAX

MK.1.31 3HaTb OCHOBHbIe CXEMHbIE PeLLeHMs NpeobpasoBaHns pasNyHbIX BUAOB 3HEPT UK,
HanpaB/IeHUIA U NYyTeN COBEPLLUEHCTBOBAHMS NPeobpasoBaTe/IbHbIX YCTPOUCTB

1.33. 3HATH OCHOBHBIE CXEMHBIC penreHus HpCO6pa'30BaH‘HH PasInIHbIX BUJIOB j'|eK|_|||/||/|; CamocTodaTeNnbHas
SHEPIUH, HaHpaBﬂeHI/Iﬁ U IIyTel cOBEepIIIeHCTBOBAHUS Hpeo6p2130BaTeHbeIX paﬁoTa
YCTPOUCTB

MK.1.32 3HaTb OCHOBHbIE NPUHLMMbI NPe06pas3oBaHNs Pas3NUHbIX BUAOB SHEPTUM, BIUSIHNE
3TVX NPe0bpasoBaHNIi Ha OKPYXALOLLLYH cpeay

2.34. 3HATH OCHOBHBIE TIPUHITATIBL HpeO6paSOBaHI/ISI PasIuIHBIX BAJIOB YHEPTUH, neKLl,VII/I; ﬂpaKTM yecKue 3aHATUS;
BIIWSIHUC DTUX HpeO6pH30BaHHﬁ Ha OKpPYXalomyro cpeay ﬂaﬁopaTopHHe paﬁoTH;
CamocTosaTensHas paborta

MK.1.y2 ymeTb OLEHNBATb 3HEPTETUYECKYHO 3(DEKTUBHOCTb Pas3/INYHbIX NpeobpasoBaTesien

IHEPIrnmn
3.y2. yMETh OIICHUBATH SHEPTETHIECKYIO d(DHEKTUBHOCTH Pa3ITATHBIX Jlekuuu; MpaKTUYecKme 3aHATUS,
npeobpazoBaTeniel SHEPTUU CamocTosTensHasa paboTa

3. CopepxxaHue 1 CTPYKTypa y4e6HOM ANCUMNINHBI

Tabnuua 3.1
CcbINKN Ha
o AKTUBHbIE
Tembl nekuumn Yacbl pe3ysibTaThbl YyebHasa aesaTeNlbHOCTb
hopMblI, yac.
0byyeHus

CemecTp: 5

AvpakTnyeckas eanHuua: OCHOBHbIe BUAbI 3HEPTUW - ONpPeaeneHmns U pranyeckas CyLHOCTb.

1. NMpo6nembl NonyyeHus,
npeo6pasoBaHuns, nepegaqn n
aKKyMy/IMpOBaHUA 3HEPTUN KaK
rnobanbHasi NOTPeBHOCTb 0 4 1
yesioBeyecTsa U (hyHAamMeHTa/lbHas
3a/ia4a A/19 eCTeCTBEHHbIX W
TEXHUYECKMX HayK.

MepBUYHbIE 3HEPrOPECYPCHI.
HeB0306HOB/SIEMbIE 1
BO30GHOB/ISIEMbIE UCTOUHUKM
3Heprum.

AvpakTnyeckas egnHmua: Cnocobbl NoyYeHUs 3N1eKTPO3IHePrnm

OCHOBHbIE CTPYKTYPHbIE CXEMbI
YCTPOICTB Npeobpa3oBaHus
3HEPrN NEPBUYHBIX
NCTOYHMKOB B 3/1EKTPUYECKYHD

2. PONb 3N1eKTpO3Heprum n ee
MCMNO/Ib30BaHME B XXWU3HU 0 12 2
COBPeMEHHOro obLecTBa.




5. CTPYKTYpHble CXeMbl YCTPOICTB
npeo6pasoBaHns 3NEKTPUYECKON
3HEPrum B 3N1IEKTPUYECKYIO.

4

2,3

AvpakTrnyeckas egnHuua: MpeobpasoBaHme 1 Nepeayda 31eKTPUYECKO 3Heprnm

3. Mpeobpa3osaHue 1 Nepefaya
3NEKTPUYECKOI 3Hepruu.

10

CTPYRTYPHBIE W
NPUHLMNUANbHbIE
3NEKTPUYECKIE CXEMBbI
YCTPOICTB [/ NPeo6pasoBaHus
3M1eKTPUYECKOI SHEPrM Ha
MOCTOSAHHOM W NepeMeHHOM

TAKA

AnaakTuueckas eauHULIA: DNIEKTPOIHEPT S KaK Crocob nepegaym UH

hopmaum

4. NHhopMaLMOHHBINA CUrHan Kak
OCHOBa [N nepeaayn CBefeHNi 0

AHanoro-unpoBble 1
UmMpo-aHanorosble
npeobpasoBaTenu

0 6 3
COCTOAAHUM 06bEKTA 1 CNOCO6 HE3MEKTPUYECKMX U
peasM3aL iy BO3AECTBMSA Ha Hero. 3NEKTPUYECKMNX BENNYMH B
9NEKTPUYECKWI CUTHAN.
Tabnuua 3.2
CcbINKM Ha
AKTUBHbIE
Tembl nabopaTopHbIX padoT Uacbl | pesynbTathbl YyebHas fesaTeNbHOCTb

(popmbl, yac. 06y4eHus

CemecTp: 5

AnpakTuueckas egnHuua: Cnocobbl NoslyYeHnst 3NeKTPOIHEPT U

1. NccneposaHue
npeobpasoBaTenein nyuyncToi 0 4 2 ConHeuHble 6aTapen.
3HEPrunv B 3M1IEKTPUYECKYIO.
2. NccneposaHve

o o TpaHCchopmaTopbl, 3/1EKTPOHHbIE
npeobpasoBaTtesei aNeKTpruUecKom 0 6 2 KoM
3HEpr1v B 3N1IEKTPUYECKYIO. '
3. MNpeobpa3oBaHyie TenoBoM 0 4 9 VccnenosaHuve anemeHTa
3HEPrv B 3M1IEKTPUYECKYIO. MenbThe
4. MNpeobpa3oBaHme MeXaHNYECKOA VccnenoBaHme LUMPKYNSALNK
3HEepPrun B 3NEKTPUYECKYIO U 0 4 2 3Heprum B MOTOP-reHepPaTOPHbIX
HaobopoT. yCTaHOBKaX NMOCTOSHHOI0 TOKa.

Tabnuua 3.3
CcCbINKM Ha
. | AKTUBHbIe
TeMbl NPaKTUYECKNX 3aHATUIA Uacbl | pesynbTathbl YyebHasa JeAaTe/IbHOCTb
(popmel, Hac. 0by4yeHus

CemecTp: 5

AnpakTnyeckas egmHnua: Cnocobbl NoiyyeH

N 3NEKTPO3IHEPT UM

1. CTPYKTYpHble CXEMbI YCTPOICTB

CxeMHble peLueHns

npeobpas3oBaHnsA TeM10B0M 0 4 2,3 o
npeob6pasosartenein n ux K.
3HEPruv B 3N1IEKTPUYECKYIO.
2. CTPYKTYpHbIe CXeMbl YCTPONCTB
PYKTYP yerp CXxeMHble peLleHmns
npeo6paszoBaHns 3HePrMmn BoAbI B 0 2 2,3 o
npeo6pasosatenein n ux Krg,.
3/IEKTPUYECKYIO.
3. CTPYKTYpHbIe CXeMbl YCTPOMCTB
PYKTYp yeTp CXeMHble peLleHuns
npeobpazoBaHnsA NyYnNCTOoi 0 2 2,3 o
npeo6bpasosarenein n ux Krg.
3HEpPrum B 3NEKTPUYECKYIO.
4. CTPYKTYpHble CXEMbl YCTPOICTB
CTPYKTypHbIE CXeMbl yC povic CXeMHble peLleHmns
npeobpa3oBaHNA XMMUYECKOW 0 2 2,3 o
npeobpasosatenei n ux K.
3HEPruv B 3N1IEKTPUYECKYHO.
5. CTPYKTYpHble CXeMbl YCTPONCTB
PYKTYP yeTpoue CxeMHble peLueHns
npeo6paszoBaHns 3NEKTPUYECKOI 0 4 2,3

IHEPT NN B MEXaHNYECKYHO.

npeobpasosateneii n nx Krm.




6. CTPYKTYpHbIe CXeMbl YCTPOWCTB
npeo6pasoBaHns 3NEKTPUYECKON 0 4 2,3
3HEPT UM B MEXAHWNYECKYHO.

CXxeMHble peLleHus
npeobpasosatenein n ux Krmi.

Tabnuua 3.4
TeMmbl 411 CAMOCTOSATE/TLHOMO | AKTUBHbIe Cebl/ku Ha
M3VUeHS hopmbi, uac Uacbl | pesynbTaThbl YyebHasn feaTeNnbHOCTb
y N 06yyeHus
CemecTtp: 5

AvpakTnyeckas eanHuua: OCHOBHbIe BUAbI 3HEPTUW - OMpeaeneHmns 1 pranyeckas CyLHOCTb.

1. Mpob6nembl nonyyeHus,

npeo6pa3oBaHus, Nepegayn u Ponb 3Heprum B 06ecneyeHnm
aKKyMyNpOBaHNs 3HEPTUN Kak NOTPeBHOCTEN 1 ynyyLLIeHNN
rnobanbHast NOTPe6HOCTb 0 6 3 KauecTBa XXM3HW NoAei.
4e/loBeYEeCTBa M PyHAAMEHTa/IbHas CoumanbHble Npobnemsl
3afjaya Ans eCTeCTBEHHbIX U SHEPreTMKN.

TEXHUYECKUX HayK.

AvpakTrnyeckas egnHmua: Cnocobbl NoyyYeHUs 3N1eKTPO3HePrnm

2. Kputepun n cpaBHMTE/IbHAA Posib 3/1eKTPO3HEPT M U ee
OLIEHKa pas/InyHbIX CrnocoboB 0 20 2 MCMNO/Ib30BaHMe B XXU3HU
MOSIyYEHWNA 3NIEKTPOIHEPTUN. COBPEMEHHOr0 06LLECTBa.

AvpakTnyeckas eauHula: MpeobpasoBaHue 1 Nepegayda 3M1eKTPUYECKO aHeprnm

OcCHOBHble nNpob6siembl
3/1eKTPOCHAGXEHMS.
LleHTpanm3oBaHHbIe 1

3. YcTpoiicTBa Npeo6pa3oBaHms
3NIEKTPUYECKOIA SHEPTUN:

Ha3Ha4eHuWe, Knaccupukaums, 0 20 2,3

aBTOHOMHbIE CUCTEMbI
CTPYKTYpPHbIe CXeMbI, KpaTKas

3/1eKTPOCHAGXeHMS.
XapakKTepucTmKa.

3HepreT|/|L|eCKv|e CUCTEMBDI.

AvpakTnyeckas eanHMLA: DNEKTPOIHEPT S KaK Cnocob nepegayn MHGopMaLmm

4. TpuHUMMBI 1 cnocobbl

CpaBHUTENbHbIV aHaNn3
MONMyYeHNs 1 nepeaaqn

nepeaadyt MHOPMAaLIMK B

NH(OopMaLMN 0 COCTOAHMU 0 30 2,3 o o
aHa/10roBOWA 1 ANCKPETHOM

3/1EMEHTOB 3/IEKTPOTEXHNYECKNX (hopmax

YCTPOIACTB. pMax.

4. CamocTosiTeNlbHas paboTa oby4atroLerocs

Ccbinkuy Ha
o Yacbl Ha Yacbl Ha
Ne Buabl camocToATeIbHOM paboThbl pesynbTaTthbl
BbIMOJTHEHWE |KOHCY/IbTaunn
06yyeHus
CemecTp: 5
1 [Pr3 1,2 20 |4

: Buptokos B. B. OcHOBbI Mpe06pa30oBaHns 3HEPTUK B INEKTPOTEXHUYECKUX CUCTEMAX [DNeKTPOHHBI
pecypc] : 3NeKTPOHHbIN y4ebHO-MeTOoAMYECKMA Komnneke / B. B. buptokos ; HoBocKG. roc. TexXH. YH-T. -
Hosocnbupck, [2015]. - Pexxum goctyna: http://elibrary.nstu.ru/source?bib_id=vtls000214999. - 3arn. ¢
aKpaHa. AHzpees A. . OCHOBbI Npeo6pa3oBaHns 3HEPTMN B 3/IEKTPOTEXHNYECKUX CUCTEMAX
[3neKTpoHHBbIV pecypc] : 3NeKTPOHHBIV y4ebHO-MeTOANYECKMI KoMNeKe [Ans cTyaeHToB PMA
cneyunanbHocTy 140606 «3nekTpuyeckuii TpaHenopT» 1 220301 «ABTOMATU3ALIUSA TEXHONOMMYECKNX
npotieccos u nponssoacts»] / A. V. AHgpees, C. B. Makapos, B. B. buptokos ; HoBocu6. roc. TexH. yH-T. -
HoBsocnbupck, [2014]. - Pexxum goctyna: http://elibrary.nstu.ru/source?bib_id=vtls000196010. - 3arn. ¢
JKpaHa.

2 |I‘Io,u,r0TOBKa K atTectauum 1,2,3 |0 |6

. buptokos B. B. OCHOBbI Npe06pa3oBaHns 3HEPTUM B 3NEKTPOTEXHNUECKUX CUCTEMAX [DNEKTPOHHbIN
pecypc] : aNeKTPOHHbIV y4e6HO-MeTOANYECKMIA Komnneke / B. B. Buptokos ; HOBOCKG. roc. TeXH. YH-T. -
Hosocnbupck, [2015]. - Pexxum goctyna: http://elibrary.nstu.ru/source?bib_id=vtls000214999. - 3arn. ¢
JKpaHa.




CaMOoCTOSTeNIbHOE M3yUeHne TEOPETUYECKOrO
MaTepuana

3 2,3 76 0

CTyfeHT n3yyaeT TeMbl, NpuBeeHHbIe B Tabnuue 3.4 : buptokos B. B. OCHOBbI Mpeobpa3oBaHns 3Heprm
B 3/1EKTPOTEXHNYECKMX CUCTEMAX [DNEKTPOHHBIV pecypc] : 3N1eKTPOHHBIA y4e6HO-METOANYECKMIA KOMMNIEKC
/ B. B. buptokoB ; HoBoCKG. roc. TexH. yH-T. - HoBocmbmpck, [2015]. - Pexxum goctyna:
http://elibrary.nstu.ru/source?bib_id=vtls000214999. - 3arn. ¢ aKpaHa.

5. TexHonorusi 0byyeHust

[N opraHn3aLum 1 KOHTPO/ISt CaMOCTONATebHOM PaboThbl 06YYaOLLIMXCS, @ TaKXKe NPOBeAeHUs
KOHCYNbTaLMiA NPUMEHSIIOTCS MH(OPMALIMOHHO-KOMMYHUKALIMOHHbIE TexHonorum (Taén. 5.1).

Tabnuua 5.1
[JedATtenbHoCcTb VHopmaunoHHO-KOMMYHMKaUNOHHbIE TEXHO/IOT U
VHhopmupoBaHme e-mail:vavib49@mail/ru; 36C
KOHCynbTMpoBaHme e-mail:vavib49@mail/ru
KOoHTpO/ib e-mail:vavib49@mail/ru
PasmeLleHne y4ebHbIX e-mail: 95C
martepuasios
Tabnuua 5.2

AKTUBHbIE N NHTEPAKTUBHbIE (pOprI npoeeaeHnsA 3aHATUIA

Ne HavmeHoBaHWe aKkTUBHbIX (hopM

1 |MeToj NpoeKToB
Kparkoe onucanne npuMeHeHHS:

Mogpo6Has nHhopmaLms 06 NCNOb30BaHUKN TEXHONOTMW NPMBOANTCS B "OCHOBLI MPeobpasoBaHns 3HEPrn
METOAMYECKME YKa3aHWA K MPOBELEHUI0 MPaKTUYeCKUX 3aHATUIA ansa @PMA creupanbHOCTel “INeKTpruyecKuii
TpaHcnopT", "ABTOMATM3aLMA TEXHONOMMYECKNX NPOLLECCOB 1 NPOM3BOACTB" / HOBOCKO. roc. TexH. yH-T ; [cocT.: A. U
AHfpees, B. B. buptokos ]. - Hosocubupcek, 2013. - 45, [2] c. : un., Tabn.. - Pexxum gocTyna:
http://elibrary.nstu.ru/source?bib id=vtls000185162"

6. MpaBunna aTTecTayum 0by4varoLmMxcs No y4edHoM aucumninHe

[na aTTecTaymm obyyatoLmMxcs No AUCLUUNINHE UCNOMb3YeTCs 6anNbHO-PERTUHIOBAs CUCTEMA
(BPC), no3sonsoLLas BbICTaBNATb OLEHKM MO TPaaMLUMOHHON LwKane n 15-ypoBHesor ECTS.

Kpatkas nHgopmauus o BPC npvsefeHa B Tabsn. 6.1.

Tabnunua 6.1
MWUH. o
OueHnBaemble BUAbI LeATeIbHOCTY 06yYaroLmnxcs 6ann MakcumasibHbIA 6asin
CemecTp: 5
Jexyus: | 10 20

KoHTponupytoLye MaTepuabl (CAMCOK BOMPOCOB) NPUBOAATCA B "OCHOBbI NPe06pa3oBaHisl 3HEPTMN B 3NEKTPOTEXHUYECKMX CUCTEMAX : MPOrpaMma, 3afaHus 1
METOANYECKME YKa3aHUA K 13y4eHWI0 Kypca U BbIMOMHEHIO KYPCOBbIX paboT CTyAeHTamMu thakyibTeTa MexaTPOHUKI 1 aBTOMaTU3aL M HanpasneHus 140600
(OneKTpOTEXHMKA, 3NEKTPOMEXAHMKA 1 3N1EKTPOTEXHO/OMNK) U cheLlmanbHocTK 220301-ABTOMaTU3aLUMSA TEXHONOTMYECKMUX NPOLLECCOB M NPOU3BOACTB (MO oTpacnam) /
HoBocub. roc. TexH. yH-T ; [cocT. B. B. Buptokos]. - HoBocnbupck, 2008. - 11, [1] c.. - Pexxum goctyna: http://www.library.nstu.ru/fulltext/metodics/2008/2008_3603.pdf"

Jlabopamopnasi: | 8 16

KoHTponupytoLme MaTepuasbl (CAMCOK BOMPOCOB) NPUBOAATCA B "OCHOBbI NPe06pa3oBaHis 3HEPTMN B 3NEKTPOTEXHUYECKMX CUCTEMAX : MPOrpaMma, 3afaHus 1
METOAMYECKME YKa3aH!A K 13y4eHWI0 Kypca U BbIMOMHEHIO KYPCOBbIX PaboT CTyAeHTamMu thakyibTeTa MexaTPOHUKI 1 aBTOMaTU3aL M HanpasneHus 140600
(OneKTPOTEXHMKA, 3NEKTPOMEXAHMKA 1 3MIEKTPOTEXHO/ONM) U cheLpnanbHocT 220301-ABTOMaTHU3aLUMsA TEXHONOTMYECKMX NPOLLECCOB M NPOU3BOACTB (M0 oTpacnam) /
HoBocu6. roc. TexH. yH-T ; [cocT. B. B. buptokos]. - HoBocnbupck, 2008. - 11, [1] c.. - Pexxum goctyna: http://wwwe.library.nstu.ru/fulltext/metodics/2008/2008 3603.pdf"

IIpaxmuyeckue 3aHAMUA: | 4 | 9

KoHTponupytoLme MaTepuans! (CCOK BOMPOCOB) NPUBOAATCSA B "OCHOBbI NPeo6pa3oBaHns 3HEPrM : METOAMNYECKME YKa3aHKs K MPOBEAEHNIO NPaKTUYECKNX 3aHATI
A0 ®MA cneumanbHOCTel "3neKTpryeckuii TpaHenopT”, "ABTOMaTU3aLMS TEXHONOMMYECKMX MPOLIECCOB M NPOM3BOACTB" / HOBOCKOG. roc. TexH. yH-T ; [cocT.: A. U.
AHppees, B. B. buptokos ]. - HoBocn6upcek, 2013. - 45, [2] c. : un., Tabn.. - Pexxum aoctyna: http://elibrary.nstu.ru/source?bib_id=vtls000185162"




PI'3: BE 15

KoHTponupytoLimne matepuanbl (CIMCOK BOMPOCOB) NPMBOAATCA B "OCHOBbI NPeobpa3oBaHns 3HEPrM B 3NIEKTPOTEXHNYECKMX KOMIIEKCaX W CMCTeMax : MeTOANYecKue
yKasaHWs K BbINOMHEHWIO TabopaTopHbIX paboT no Kypcy “OcHOBbI Npeobpa3oBaHKs 3Heprun™ Ans 3 Kypca HanpasneHuidi nogrotoeky 220700 1 140400 Bcex thopm
06yyeHns / HoBocu6. roc. TexH. yH-T ; [cocT.: M. B. KanyruH, E. A. CnupnzoHos]. - HoBocubupek, 2012. - 24, [2] c. : un., Tabn.. - Pexum goctyna:
http://elibrary.nstu.ru/source?bib_id=vtls000175814"

Okzamen: | 20 | 40

KoHTponupytoLme MaTepuabl - CIMCOK BOMPOCOB

B Tabnuue 6.2 npencTas/ieHO COOTBETCTBME POPM KOHTPO/IA 3a5B/ISEMbIM TPeboBaHMAM K
pesynibTatam OCBOEHUS AUCLUMINHBI.

Tabnunua 6.2
Kope! DOopMbI KOHTPONSA
KOMMEeTeH
o PesynbTathl 06yHEHVIFI
L 3awumTa [3awmTa SKaAMEH
dProc np Pr3
MK.1 31. 3HaTb OCHOBHbIE CXEMHbIE PELLEHNS NPeobpasoBaHns pasinyHbIX BUAOB SHEPTUK, + +
) HanpaBneHuiA 1 NyTei coBepLUEHCTBOBaHWSA NpPeobpasoBaTe/bHbIX YCTPONCTB
32. 3HaTb OCHOBHbIE MPUHLMMbI NPe06pa3oBaHNs Pa3NNYHbIX BUAOB 3HEPTUW, BANSHUE + + +
3TMX NPeobpa3oBaHUiA Ha OKPYXKatoLLYH cpeay
y2. yMEeTb OLEHUBATb 3HEPreTUUECKYH 3(IEKTNBHOCTL PasnnyHbIX NpeobpasoBaTtenel + +
JHEPTUM

®OH/, OLIEHOYHBIX CPEACTB MO AMCLMMIHE NPeACTaBNeH B NpunoXeHUn Ne 1 K pa6oyel
nporpamme.

7. lutepatypa

OcHoBHas nMTepaTypa

1. buprokor B. B. OcHoBEl peoOpa3oBanust JHEPTUU B IJEKTPOTEXHUYECKUX CUCTEMAX | YICOHHK /
B. B. buproxos ; HoBocu®. roc. TexH. yH-T. - HoBocubupck, 2015. - 350 ¢. : wi., cxemsl, Ta0m.. -
Pexxum noctyma: http://elibrary.nstu.ru/source?bib_1d=vtls000222684

2. AanpeeB A. . OcHoBBI ipeoOpa3oBaHUs SJHEPTHH B 3JIEKTPOTEXHUYECKUX CHCTEMAX
[DnekTpoHHEI pecypc] : 2IeKTPOHHBINA y4eOHO-MeTOONUYeCKH KOMIUIEKC [t ctynenToB @MA
cnermansHocTH 140606 «Onexkrpudeckuit Tpancnop™ 1 220301 «ABTomaTH3arus
TEXHOJIOTHUYECKHUX TPOLIeccOB U mpouseoactsy»]| / A. 1. Auppees, C. B. Makapos, B. B. Bupiokos ;
Hoocub. roc. TexH. yH-T. - HoBocubupck, [2014]. - Pexum noctymna:
http://elibrary.nstu.ru/source?bib_id=vtls000196010. - 3ars. ¢ sxpana.

NHTepHeT-pecypchbl
1. OBC HI'TY : http://elibrary.nstu.ru/

2. OBC «MznmarensctBo Jlaney : https://e lanbook.com/
3. OBC IPRbooks : http://www.iprbookshop.ru/

4. OBC "Znanium.com" : http://znanium.com/

S.

8. MeToamnyecKoe 1 nporpaMmMHoe obecneyeHue

8.1 MeToanyeckoe obecneyeHne

1. buprokxos B. B. OcHOBBI TpeoOpa3oBaHus SHEPTUH B AIEKTPOTEXHUYECKHUX CHCTeMax
[DnexkTpoHHBIH pecypc] : 3JIeKTPOHHBIN yueOHO-MeToarueckuii komruieke / B. B. Buprokos ;
HoBocub. roc. TexH. yH-T. - HoBocubupck, [2015]. - Pesxum moctyma:
http://elibrary.nstu.ru/source?bib_1d=vtls000214999. - 3arx. ¢ sxpaHa.




2. OcHOBBI IPeoOpa30BaHMsI SHEPTHH B DJIEKTPOTEXHUYECKUX CUCTEMAX : IPOrpaMMa, 3aJaHHs U
METOIUYEeCKHUE YKa3aHUs K U3YYSHHIO Kypca U BBITIOJIHEHUIO KYPCOBBIX paboT CTyA€HTaMH
daxynpTeTa MEXaTPOHHUKH 1 aBTOMaTH3amu Hanpasiaenus 140600 (DiekTpoTexHHKa,
3JIEKTPOMEXaHHKA B 3JISKTPOTEXHOJIOrnK) U cienraimbsHocTh 22030 1-ABTOMaTH3aHS
TEXHOJIOTHUYECKHUX MPOLIECCOB U MPOU3BOACTR (o otpacisim) / HoBocu®. roc. TexH. yH-T ; [cocT. B.
B. Buprokog]. - Hoocubupck, 2008. - 11, [1] c.. - Pexxum gocryna:

http://www library.nstu.ru/fulltext/metodics/2008/2008 3603.pdf

3. OcHOBBI NTPeoOpa3oBaHUs YHEPTUH . METONUYECKUE YKA3aHUS K TIPOBEACHUIO MTPAKTHIECKUX
saHsaTHi it ®MA cnenpasibHOCTEH "DNeKTpudecKkuil TpaHeropT”, "ABTOMaTH3aLHSs
TEXHOJIOTMUECKUX TporieccoB u nmpoussoacTs" / HoBocud. roc. TexH. yH-T ; [cocT.: A. 1. AHmpees,
B. B. buproxos |. - HoBocubupck, 2013. - 45, [2] ¢. : wi., Tabun.. - Pexxum goctyma:
http://elibrary.nstu.ru/source?bib_i1d=vtls000185162

4, OcHOBBI TTPeoOpa3OBaHMUs FHEPTUU B IEKTPOTEXHUUECKUX KOMILJIEKCAX U CHCTEMAX
METOAUYECKHE YKa3aHUs K BBIIOIHEHUIO J1a00paTopHBIX paboT no kypcy "OcHOBBI
npeobpasoBaHus 3Hepruu” s 3 Kypca HanpasiaeHui noarotosku 220700 u 140400 Bcex ¢opm
obyuenus / HoBocub. roc. TexH. yH-T ; [coct.: M. B. Kanyrun, E. A. Cniupunonos]. -
Hosocubupck, 2012. - 24, [2] ¢. : wn., Tabn.. - Pexum noctyna:
http://elibrary.nstu.ru/source?bib_id=vtls000175814

8.2 CreumanmsnpoBaHHoe NporpammHoe obecneyeHne
1 Microsoft Office
2 Microsoft Windows

9. MaTtepuanbHO-TeXHMYECKOe 06ecrneyeHmne

JTabopaTopHbIi CTEHA

Ne HavmeHoBaHMe HasHaueHne

1 |CucteMHbIi 6nok Celeron 326 06paboTKa aKCNepuUMeHTa/IbHbIX aHHbIX

2 |MoHuTOp Samsuyng 17" 06paboTKa aKCNepuUMeHTa/IbHbIX JaHHbIX

3 |MoHuTop 17 BENG 006paboTKa 3KCNEePUMEHTA/IbHbIX AaHHbIX

4 |CuctemHblii 610k Celeron 326 06paboTKa 3KCMEPUMEHTA/IbHBIX AaHHbIX

5 |MOHUTOP SAMSUNG 06paboTKa 3KCNEePUMEHTA/IbHbIX AaHHbIX

6 |CuctemHbIli 6nok Celeron 2.4 06paboTKa 3KCNepPUMEHTa/IbHbIX AaHHbIX

Komnnekt obopynosaHus
Ne HanmeHoBaHue HasHa4veHune
1 |KomnbioTep HOTA B KOMMNEKTE MYNbTUMEANIAHOE CONPOBOXAEHWE 3aHATUM




denepanbHOE rOCyIapCTBEHHOE OIOPKETHOE 00pa30BaTENIbHOE YUPEkKACHUE
BBICLIETO 00pa30BaHUs
«HoBocubupckuii rocy1apCcTBEeHHBI TEXHHUECKUH YHUBEPCUTETY

Kadenpa smekrpoTeXHIUECKUX KOMILIEKCOB

“YTBEP)XKJIAIO”

JIEKAH ®MA

K.T.H., morieHT M.E. Bunsbeprep
2 r.

(13

O®OH/] OUEHOYHLBIX CPEJICTB

YYEBHOU JUCHUTNJIAHBI

OcHOBBI IPpe0OpPa30BaHNs JHEPTUH B JIEKTPOTEXHMYECKHUX CHCTEMAaX
Oo6pazoBarenpHas mporpamma: 15.03.04 ABromaruzaiiys TEXHOIOTUYECKUX MPOIIECCOB U
MIPOU3BOACTB, MPoduIh: ABTOMATHU3AIMS TEXHOJIOTMUECKUX IPOLECCOB U MMPOU3BOICTB B
He(TerazoBoM KOMILIEKCe

Hosocubupck 2017



1. O0oOmeHHasi CTPYKTYpPa (POHIA OLEHOYHBIX CPEIACTB Y4eOHOM TUCIUTIIUHbI
O06o061IeHHast CTPYKTypa (POH/IA OIICHOYHBIX CPEACTB Mo AucHumnauHe OCHOBBI MpeoOpa3oBaHUs
SHEPIHH B AJIEKTPOTEXHHUUYECKUX CHCTeMax MpuBeaeHa B Tadnuie.

Tabnuua
JTanbl OLEHKH KOMIIeTeH i
Hoka3atenn MeponpusTas
®opmupyembie copMHpORARHOCTH Texyuero IIpomeskyTOUHAS
KOMIETeHIHH KOMIIeTeHIU Tempbl KOHTPOJISI p Yy
(3HAHUSA, YMEHHS, (KypcoBoii aTTecTanus
HABBIKH) npoexr, PI3(P) (3x3ameH, 3a4eT)
Aap.)

K. I/TIK 31. 3HaTh ocHOBHEIE |[IpoGieMBI OTyUeHNS, 3ammra DK3aMeH, BOIPOCH 12,

CHOCOOHOCTH CXEMHBIE pelieHus  |mpeoOpa3oBaHus, epeqauyl U |I1abopaTOPHBIX 4,7-8, 16, 32, 50.

coOupaTh u npeoOpa3oBaHusL AKKyMYJIHPOBaHUs SHEPTHH KaK |paboT

aHaJIU3NUpOBaTh Ppas3JIMYHbIX BUIOB riaobanbpHast HOTpe6HOCTL

UCXOJIHBIE SHEPTHH, YeJIoBeYecTBa U

uH(OpMalMOHHbIE |HANpaBlICHUN U (byHaMeHTanbHas 3a1a4da s

JAaHHBIC OJIA HyTeﬁ C€CTCCTBCHHBIX U TCXHHUYCCKUX

MIPOEKTUPOBAHUS COBEPLICHCTBOBAHUS |HAYK.

TEXHOJIOTHYECKUX npeoOpa3oBaTeNbHBIX

MPOIIECCOB YCTPOUCTB

W3TOTOBJICHUS

TPOAYKINH, CPEICTB

U CHCTEM

ABTOMATH3aIINH,

KOHTPOJIS,

TEXHOJIOTHYECKOTO

OCHAIICHUS,

JHArfHoCTUKH,

HUCTIBITAaHUH,

YIIpaBJIEHUSA

mporieccamu,

JKU3HCHHBIM ITUKIIOM

MPOAYKIUH U €€

Ka4eCTBOM;

Y4acTBOBAaTh B

paboTax 1o pacyery

U IIPOEKTUPOBAHUIO

MPOIIECCOB

HU3rOTOBJICHUSA

NPOAYKLIMH U

YKa3aHHBIX CPEICTB

U CUCTEM C

UCIIOJIb30BaHHEM

COBPEMEHHBIX

MH(OpMaMOHHBIX

TEXHOJIOTHH,

METOJIOB M CPE/ICTB

IPOCKTUPOBAHU S

TIK. 1/TIK 32. 3HaTh OCHOBHEIE |MccnemoBanne 3amura DK3aMeH, BOINPOCHI 3,
TIPUHITHIIBI mpeobpa3oBareneil TyducTol  |1abopaTOpHBIX 5-7,9-15, 17-54
nmpeoOpa3oBaHus SHEPTUU B IEKTPUUECKYIO. pabor, 3ammura PI'3
pa3IUYHBIX BUJIOB HccnenoBanue
SHEPTUH, BIUSHUE npeoOpazoBareneit
3TUX 3JIEKTPUYECKOM SHEPTUU B
npeoOpa3oBaHnil Ha |dNeKTpuuecKyto. CTPYKTYypHBIE
OKPYXKAIOLIYIO CPEAY |CXEMBbI YCTPOHCTB

peoOpa3oBaHus TEIIOBOM
SHEPrHH B IEKTPUYECKYIO.

MK.1/TIK y2. ymeTb oueHuBaTh |CTpyKTypHBIE cXeMbl ycTpoicTB |3amuTa PI'3 OK3aMeH, BOIpocs! 1,
9HEPreTUIECKYI0 peoOpa3oBaHUs XUMHYECKON 2,4,7-9, 11-54
3¢ PEeKTUBHOCTD SHEPTHH B AJIEKTPUUECKYIO.
pa3IMIHBIX CTpyKTypHBIE CXEMBI YCTPOWUCTB
nmpeoOpaszoBareneil  |mpeoOpa3zoBaHHs




OHEprun SHGKT‘pI/I‘IeCKOﬁ OHCPIruu B
DJICKTPHUUCCKYTO.

2. Meroauka oneHKH 3TanoB GopMUPOBaAHNS KOMIIETEHUMH B pAMKaX JUCUMILIMHBI.

[TpomexyTouHas aTTecTanus Mo AUCHMUILIMHE TIPOBOIUTCS B 5 cemecTpe - B (popMe dK3aMeHa, KOTOPBIH
HarpaBJjieH Ha oleHKYy copmupoBannocTu kommnerenuid [TK.1/T1K.

dopma 5K3aMeHa, COCTaB M TMpaBWJIa OIECHKH CPOpMyIMpOBaHBI B Macrnopre sk3ameHa. Kpome Toro,
c(OpPMUPOBAHHOCTh KOMIIETEHIIMH MPOBEPSETCS MPH MPOBEACHUH MEPONPUSTHI TEKYIIEro KOHTPOJI,
yKa3aHHbIX B Tabmune pasgena 1. Kpome Toro, copMupoBaHHOCTh KOMIETEHIIMH HPOBEPSETCS NpU
MPOBEJICHUN MEPOIPUATHI TEKYIIEro KOHTPOJIS, YKa3aHHBIX B Ta0iuie pa3zena 1.

B 5 cemectpe 00s3aTenbHBIM 3TAallOM TEKYLIEH aTTECTAIlMM SBISETCA pacdeTHO-TpaduuecKoe 3a/laHue
(pabota) (PI'3(P)). TpeboBanus k BoimonHenuto PI'3(P), cocraB u mpaBumiia oleHku chopMyITupOBaHbI B
nacriopte PI'3(P).

OO0u1me npaBuiia BEICTABICHUS OLIEHKU 10 AUCLUILIMHE ONPEAEIAI0TCs O0aliIbHO-PEUTUHTOBON CUCTEMOM,
NPUBEICHHON B paboyei mporpaMme yueOHOH TUCIUIUIHHEI.

Ha ocHoBaHuM npHUBeNEHHBIX Jajiee KPUTEPUEB MOXKHO CJieNaTh OOIIMH BBIBOA O C(HOPMUPOBAHHOCTU
xkommerenmn [1K. 1/T1K, 3a koTOpble OTBeUaeT AUCUUIUIMHA, HA PA3HBIX YPOBHSX.

O0umas xapakTepuCTUKA YPOBHEH OCBOCHHUSI KOMIIETCHIIMIA.

Hwuke moporosoro. YpoBeHb BBIIOJIHEHUS pabOT HE OTBEYaeT OOJIBIIMHCTBY OCHOBHBIX TPEOOBaHUM,
TEOPETUYECKOE CO/IEPI)KaHUE Kypca OCBOCHO YaCTUYHO, MPOOEIIbl MOTYT HOCUTh CYILIECTBEHHBIH XapakTep,
HE0OXOUMbIE TPAKTUUECKHUE HABBIKU pabOThI C OCBOCHHBIM MaTepHaJIoM CPOPMUPOBAHBI HE
JOCTaTOYHO, OOJIBIIMHCTBO MPETyCMOTPEHHBIX TPOTPaMMOil 00yueHHs yueOHBIX 3aJaHUI HE BBITIOJIHEHBI
WM BBITIOJIHEHBI C CYIIIECTBEHHBIMHU OLIMOKaMHU.

IToporoBelii. YpoBeHb BHIIOJHEHUS padOT OTBEUAET OOJILITMHCTBY OCHOBHBIX TPeOOBaHMUIA,
TEOPETUYECKOE CO/IeP)KaHUE Kypca OCBOCHO YaCTHUHO, HO IPOOEIIbl He HOCST CYILIECTBEHHOTO XapakTepa,
HE00XO0UMbIE TPAKTUUECKHUE HABBIKU pabOThI C OCBOCHHBIM MAaTEPHAIOM B OCHOBHOM C()OPMHUPOBAHBI,
OOJIBIIMHCTBO MPEyCMOTPEHHBIX TPOTpaMMOil 00yueHHs yueOHbIX 3aJJaHUH BBIITOJIHEHO, HEKOTOPbIE
BU/IbI 33JTaHUI BBIIIOJIHEHBI C OLIMOKaAMHU.

Ba3oBblii. YpoBeHb BBINOIHEHUS pabOT OTBEYAET BCEM OCHOBHBIM TPEOOBAHUSAM, TEOPETHUECKOE
coJiepKaHue Kypca OCBOEHO MOJTHOCThIO, 0€3 po0enoB, HEKOTOPbIE MPAKTUUECKUE HABBIKU pabOTHI C
OCBOEHHBIM MaTepHaioM c(hopMHpPOBaHbI HEAOCTATOYHO, BCE IIPEYCMOTPEHHBIE TPOrpaMMOi 00yUeHus
yueOHbIe 3aJaHHs BBIMIOJIHEHBI, KAU€CTBO BBIMOJIHEHHUS HU OJJHOT'O U3 HUX HE OLIEHEHO MUHUMAJIbHBIM
YHCIIOM 0ajyIoB, HEKOTOPHIE U3 BBIMOJIHEHHBIX 3a/JaHUH, BO3MOXHO, COJIEPKaT OLTMOKH.

IIpoaBuHYTHI. YPOBEHH BBHIIIOJIHEHUS pa0OT OTBEUAET BCEM TPEOOBAHUSAM, TEOPETHUECKOE COACPIKAHUE
Kypca OCBOEHO TIOJIHOCTBI0, 0€3 Mpo0OesioB, HEOOX0IMMbIC TTPAKTUUECKHE HABBIKU PAOOTHI C OCBOCHHBIM
MaTepuaioM cOpMHUPOBAHBI, BCE MMPEAYCMOTPEHHBIC TPOrPaMMOt 00ydeHHs yueOHbIe 3a/1aHus
BBITIOJTHEHBI, KAUECTBO UX BBIIIOJIHEHHUS OLICHEHO YU CIOM 6aJ'IJ'IOB, OJIM3KUM K MaKCUMaJIbHOMY.



DenepanbHOE TOCYAaPCTBEHHOE OIOIKETHOE 00pa30BaTEIbHOE YUPEKICHHE
BBICIIIETO 00Pa30BaHUs
«HoBocubupckuii rocy1apcTBEHHBIH TEXHUUECKHH YHUBEPCUTETY

Kadenpa 31eKTpoTeXHUYECKIX KOMITJIEKCOB

HacnopT IK3aMeEHa

110 JUCHUIIIIMHE «OcHOBBI Hp€O6pa3OBaHI/IH OHCPTHUHU B SJICKTPOTCXHUYCCKUX CUCTCMAX), 5
cemecTp

1. MeToauKa OLleHKH

DK3aMeH MpPOBOAWUTCA B MHUCbMEHHOW ¢opme, 1o Owneram. buner dopmupyercs mo
CIICAYIOIIEMY TIPaBUITY: TIEPBBIN BOMPOC BHIOMPAETCS M3 Juara3oHa BornpocoB 1—16, BTOpoil Bompoc
W3 JMara3oHa BompocoB 17—32, TpeTuit Bompoc BeIOMpaeTcs u3 Auanazona 33—54 (CucoK BOMPOCOB
npuBeneH B 1.4). B xone sk3ameHa mpernojaBareib BIIPABE 337aBaTh CTYIEHTY JIOTIOJHUTEIILHBIC
BOMPOCHI U3 0011ero nepeyuHs (1. 4).

(I)OpMa 3K3aMCHALIlMOHHOI'O ouiera

HOBOCUBHUPCKUM I'OCYJIAPCTBEHHBI TEXHUYECKUI1 YHUBEPCUTET
Qakynbrer DMA

Bbuaer Ne
K 9K3aMeHYy Mo AuciuminHe «OCHOBBI TPe0Opa30BaHUS SHEPTUU B IIEKTPOTEXHUUECKUX
CHUCTEMAX )

1. Pons sHepruu B oOecrieyeHuH MOTPeOHOCTEH U YITyUIIIeHHMH KauyeCTBa KU3HU TIOIeH.

2. Manas HamgaBHas JIEKTPOCTAHLMS: IPUHIMI PaObOThl M TEXHOJIOTMYECKUE OCOOEHHOCTH
SHEPreTUYECKON YCTaHOBKHU.

3. DneKTpOoXMMUYECKHE HAKONUTEIN SHEPTUM: OIpeeeHue, Ha3HaueHne, Kiaccuukalys,
XAPAKTEPUCTUKHU.

YT1Bepxnaato: 3aB. kadenpoit ITK H.U. lypos

(moxnuce)

(mara)

2. Kpurepum oueHkH

d OTBeT Ha 3K33M€HaHI/IOHHLIf/Il 6I/IJ'IeT CUHUTACTCA Hey[[OB.]IeTBOpI/ITe.]II)HI)IM, €CIIn CTYHGHT HpI/I
OTBETE Ha BOMPOCHI HE JaeT OIpENeIeHU OCHOBHBIX MOHSITHN, HE CIIOCOOEH TOKa3aTh
MIPUYHHHO-CJICACTBEHHBIE CBSI3H SIBJICHUH, OLIEHKA cocTaBisieT (—19 bannos.

* OTBeT Ha PK3aMEHAIMOHHBIM OWJIET 3aCUUTHIBAETCS] HA MOPOrOBOM YPOBHE, €CIIH CTYACHT MpHU
OTBETE€ Ha BOIPOCHI JAET OMpPEJECICHUE OCHOBHBIX MOHATHUM, MOXXET MOKa3aTh MPUYUHHO-
CIIEICTBEHHEIE CBSI3U SIBJICHHUH, OlleHKA cocTaBisieT 20-27 bannos.

* OrtBeT Ha PK3aMCHAIMOHHBIA OHMJIET 3aCUMTHIBACTCS HAa 0a30BOM YpPOBHE, €CIHM CTYAEHT IpHU
OTBET€ Ha BOMNPOCHI (OPMYITHPYET OCHOBHBIC TOHSATHS, 3aKOHBI, JAa€T XapaKTEPHUCTHKY
IIPOLIECCOB, SIBJICHUH, IPOBOJUT aHAJIU3 IIPUYUH, YCIIOBUM, MOKET IPEICTABUTh



Ka4eCTBEHHBIE XapaKTEPUCTUKHU MPOLIECCOB, OLIEHKA COCTABISAET 28—35 6a1108.

* OTBeT Ha SK3aMEHAIMOHHBINA OWJIET 3aCUMTHIBACTCA Ha MPOABHHYTOM YPOBHE, €CIIU CTYICHT
IpU OTBETE Ha BONPOCHl IMPOBOJUT CPABHUTENIBbHBI aHaIM3 I[OAXOJIO0B, IPOBOAUT
KOMIUIEKCHBIA aHaiu3, BBIABIIAET MPOOJIEMbI, MpeUiaraeT MEXaHU3Mbl PELIeHUs, CIOoCOOeH
[PEJICTaBUTh KOJMYECTBEHHBIE XapaKTEPUCTUKHU OIPEAEICHHBIX IPOLECCOB, MPUBOAUT
KOHKPETHBIC TPUMEPHI U3 MPAKTHKH, OLIEHKA cocTaBisieT 36—40 bannos.

3. [Ixanaa ouneHKH
DK3aMeH CUMTACTCS CIAHHBIM, €CJIM CPEeHSS CyMMa OayIOB 1O BCEM 3aJaHUSIM COCTAaBIISIET HE
MeHee 20 6aioB (13 40 MaKCUMaITbHO BO3MOYKHBIX ).

B o0mieii orieHke Mo TUCHUIUIMHE SK3aMEHAIIMOHHBIC 0aJThl YYUTHIBAIOTCS B COOTBETCTBUU C
MpaBWwiIaMyd  OaJNIbHO-PEUTHUHIOBOW  CHUCTEMBI, MPHUBEACHHBIMH B palouell mporpamMme
JUCITUTUTUHBL.

4. Bompocsl K 3k3aMeHy 10 JAMCHUIIHHEe « OCHOBBI IPE0Opa30BaHUs SHEPIUU B
JIEKTPOTEXHUYECKUX CUCTEMAX)

1. OcHOBHBIE BBl 3HEPIHHU — ONPEIENICHUs U PU3HUYECKas CYLIHOCTb.

2. IIpoGnemsl noayueHus1, NpeoOpa3oBaHusl, epelaul U aKKyMyJIUPOBaHUS SHEPIUU.

3. Ponb sHEprUM B 00ecniedeHIH MOTPEOHOCTEH M YyqIIIEHHH Ka4eCTBa KI3HMU JIIOCH.

4. CounanbHble IPOOIEMBbI SHEPTETUKH.

5. IlepBu4HbIE S3HEPTOPECYPCHI.

6. HeBo306HOBI1sI€MbIE ¥ BO30OHOBIISIEMbIE HCTOYHUKHY SHEPTUH.

7. CpaBHUTENbHAS OLICHKA Pa3JIMUHbIX BUJIOB S3HEPIHH.

8. OO0m1re NOHATUS O KAaYECTBE AIEKTPOIHEPTUH.

9. DHepreTuueckuil U MaTepualIbHbIN Oananc yroasHoi TOC.

10. Postb 5eKTposHEPTum 1 €€ UCTIOIb30BaHMUE B ’KU3HU COBPEMEHHOTO O0IIIeCTBa.

11. IlpeobpaszoBanue sHeprun Ha ['e0oTOC: Ha3HaueHHe, CTPYKTypHAas CXeMa, IPUHLMI ISHCTBUSL.
12. TIpeobpa3zoBaHue SHEPTHH B TEMJIOBOM HACOCE C Ta30TypOMHHOM YCTaHOBKOI: Ha3HAUCHUE,
CTPYKTYpHasl cXxeMa, IPUHIIUII ICHCTBUS.

13. TIlpeoOpazoBaHue BSHEPrUM B PECOPOLMOHHO-KOMIPECCHOHHOM TEIUIOBOM OOMEHHHKE:
Ha3HA4YeHUe, CTPYKTypHasl CXeMa, IPUHIUI JEUCTBHUSL.

14. IlpeoOpa3oBaHue FHEPTUH 32 CUET Mepenaja TEMIEpaTyp MEKIy IPOTOYHOM BOAOM MOAO JIbIOM
1 Hapy>XKHbBIM XOJIOJTHBIM BO3yXOM: Ha3HAUEHHE, CTPYKTYpHAsl CXeMa, IPUHIUI ICHCTBHSL.

15. TlpeoOpazoBanue sHeprun B aBTOHOMHOM TOC ¢ TEMIOBBIM JBUIraTeNIeM BHEIIHETO CTOPAHMS:
Ha3HA4YeHUE, CTPYKTypHasl CXeMa, IPUHIUIT JEHCTBHUSL.

16. IlepcnekTHBBI HCHOJIB30BaHHUS BO30OHOBIISIEMBIX HCTOYHHKOB DSHEPTUM U (aKTOPBI,
CTUMYJIHPYIOIIUE UX UCTIONb30BaHHE.

17. TeneosHepreTvka: MPUHIMI pabOTHl M TEXHOJIOTMYECKUE OCOOSHHOCTH SHEPTeTHYECKHX
YCTaHOBOK.

18. BerposHeprernueckue yCTaHOBKU: IPUHIUIT PaObOThI U TEXHOJIOTHUECKUE OCOOEHHOCTH
SHEPreTUYECKUX YCTaHOBOK.

19. TlpunuBHBIE 3JEKTPOCTAHIMU: TNPHUHIMI pabOThl M  TEXHOJOTMYECKHE OCOOCHHOCTH
SHEPreTUYECKUX YCTaHOBOK.

20. Manas HarIaBHas JEKTPOCTAHIMS: IPUHLIUIT paOOThI U TEXHOIOTNYECKHE 0COOEHHOCTH
SHEPreTUYECKON YCTAaHOBKHU.

21. TeorepmanbHas »JHEpreTMKa: NPUHIMN PabOTBI U  TEXHOJIOTHMYECKHE OCOOEHHOCTU
SHECPIreTUYCCKNUX YCTAHOBOK.

22. buosHepreTrka: IPUHIUI PA0OTHI M TEXHOJOTMUECKUE OCOOCHHOCTH DPHEPTETHUECKIX

YCTaHOBOK.

23. BoagoponaHasi 3HepreTuKa: MPUHIUI PadOThl U TEXHOIOTUYECKHE OCOOEHHOCTH SHEPTeTUYECKUX

YCTaHOBOK.



24. TepmosimepHass dSHEpreTMKa: TMPUHIUN paOOTBI W TEXHOJOTHMYECKHE OCOOCHHOCTH
SHEPreTUYECKUX YCTAaHOBOK.

25. DHepreTyka Ha TOIUTUBHBIX 3JIEMEHTaX: MPUHLIUI PaOOThl M TEXHOJIOTHYECKHE OCOOCHHOCTH
SHEPreTUIEeCKUX YCTAaHOBOK.

26. TepMOdNIEeKTpUUECKHE TeHEPATOPhL: TPUHIIUI PaObOThl M TEXHOJOTMYECKUE 0COOCHHOCTH
SHEPreTUIEeCKUX YCTAaHOBOK.

27. TepMOdIEKTPOHHBIE ITPe0Opa30BaTENH: IPUHIIUI PA0OThI U TEXHOJOTMYECKHUE OCOOEHHOCTH
SHEPreTUIECKUX YCTAHOBOK.

28. MaroutoruipoiMHaMHueCcKie FeHepaTopbl: IPUHIIUI pabOThl M TEXHOJIOTHYECKUE 0COOCHHOCTH
SHEPreTUIEeCKUX YCTAHOBOK.

29. TlpeoOpazoBanue PHEPruM ¢ ucnonb3oBanueM MI'JI-reHeparopa B OTKPBITOM ITHKJIC:
Ha3HAYCHUE, CTPYKTYPHAsI CXeMa, TPUHITHIT JCHCTBHSL.

30. DneKTpocTaTHYeCKUe FeHepaToOpbl: MPUHLIUI pabOThl M TEXHOJIOTMYECKHE OCOOCHHOCTH
SHEPreTUIEeCKUX YCTAaHOBOK.

31. DrnexkTpomMexaHWYecKHe reHepaTopbl: MPUHIUIT PAdOTHl U TEXHOJIOTHYECKHUE OCOOCHHOCTH
SHEPreTHYECKHUX YCTaHOBOK.

32. Kputepuu OLIEHKH Pa3IMYHbIX CIIOCOOOB MOTYUEHHS AIIEKTPOIHEPTUH.

33. VecrpoiicTBa mpeoOpa3oBaHus AIEKTPUICCKON SHEPIUU B AJIICKTPHUUCCKYIO: HA3HAUCHHE,
KJIacCU(PUKAIMSL, CTPYKTYpPHBIE CXEMBbI, KpaTKasi XapaKTePUCTUKA.

34. VYcrpolictBa npeoOpa3oBaHusl AJIEKTPUUECKON SHEPTUM B JIpyTUe BUJIbL: Ha3HAuEHMUE,
KJIacCU(UKaIMs, CTPYKTYpHBIE CXEMBbI, KpaTKasi XapaKTePUCTUKA.

35. Bempsmurenu: oOnpeAeieHUE, Ha3HAUCHHWE, CTPYKTYPHbIC ¥ TPUHIMITUAIBHBIC CXEMBI
ANEKTPUUECKUX LETIeH, TPUHIIUIT PaOOTHI.

36. UHBepTOphl: ONpeNclicHWe, Ha3HAYCHUE, CTPYKTYpHbIE W MPHHIHUIAAUIGHBIE CXEMBI
ANEKTPUUECKUX LETIeH, TPUHIIUIT PaOOTHI.

37. PerymaTopsl MOCTOSIHHO-IIOCTOSIHHOTO TOKA: OIPEZEICHHEe, Ha3HAYCHUE, CTPYKTYpHbBIE W
MIPUHIUITHATIBHBIE CXEMBI NIEKTPHUECKUX IETeH, TPUHIIUIT paOOTHI.

38. TpancdopmaTtopsl: onpeaeneHne, HA3HAYeHUE, CTPYKTYPHBIE U MPUHIUITHAAIBHBIE CXEMBI
ANEKTPUUECKUX TETIeH, TPUHIIUIT PaOOTHI.

39. TpaucdopmaTopHble IpeodpazoBaTenn uncia ¢as: onpeaeseHre, Ha3HauYeHUEe, CTPYKTYPHBIE U
MIPUHIUITHATIBHBIE CXEMBbI AJIEKTPUUECKHX LIeNel, PUHITHAIT PaOOThI.

40. TpanchopmaTopHbie Tpeodpa3oBaTeNN YaCTOTHI: ONpeeNieHHe, Ha3HAUYCHUE, CTPYKTYPHBIE U
TIPUHIUITHATIBHBIE CXEMBbI AJIEKTPUUECKHX LIeNeH, PUHITHAIT PaOOTHI.

41. DOnexTpoMalllMHHbIE MpPeoOpa3oBaTeNM:  OIpEIETeHHUEe, Ha3HAYeHHe, CTPYKTypHblE U
MIPUHIUITHATIBHBIE CXEMBbI AJIEKTPUUECKHX LIeNe, PUHITHUIT PaOOTHI.

42. DHepreTHUecKue CHCTEMBL. OIpeNeieHne, Ha3HadeHue, Kiaccudukamms, TpeOoBaHUs,
CTPYKTYPHBIE CXEMBI.

43. lleHTpayM30BaHHBIC M aBTOHOMHBIE CHCTEMEBI DJIEKTPOCHAOKEHNS: OTIpe/IelICHNE, Ha3HAUCHHE,
Kaccu(uKaIys, TpeOOBaHuUs, CTPYKTYPHBIE CXeMbI (Ha MPUMEPE MEKTPUIECKOTO TPAHCTIOPTA).

44. TIpeoOpazoBaHue dMeKTprUecKor sHeprun HanpstkeHneM 220kB B 3,3 kB: Haznavenwue,
CTPYKTYpHAasI CXeMa, MPUHIIUT pabOTHI.

45. Tlpeobpa3oBanue dMeKTprUecKoi sHeprun Hanpsbkenuem 220kB B 27,5 kB: Ha3zHaueHue,
CTPYKTYpHAasI CXeMa, MPUHIIUT pabOTHI.

46. IlpeoOpazoBanue dMeKTpryUecKor sHeprun HanpstkeHneM 220kB B 3,3 kB: Haznauenwue,
CTPYKTYpHAasI CXeMa, MPUHIIUT pabOTHI.

47. Tlpeobpa3zoBaHue deKTpuuecKoil sHeprun HanpsbkeHneM 220kB B 15 kB wacroroii 162/3 T
Ha3HAYEeHUE, CTPYKTypHAsI CXeMa, IPUHIIHIT PAa0OTHI.

48. TIpeobpazoBaHue AIEeKTpUUECcKOil SHeprun HanpsbkeHreM 220kB B 2%25 kB kB: Ha3HaueHue,
CTPYKTYpHAas CXeMa, IPUHIIHI PadOTHI.

49. Tlpeobpa3zoBaHue deKTpuUecKoil sHeprun HanpsbkenueM 220kB B 600B: HazHaueHwe,
CTPYKTYpHasl cXeMa, MPUHLIUI pabOTHL.

50. JlocTOMHCTBA M OCHOBHBIE MTPOOTIEMBI PA3ITMUHBIX CHCTEM JICKTPOCHAOKEHUSL.

51. Hakonurenu >HEPTUM: OMpeNeeHNe, Ha3HAUCHHEe, KJIacCH(PHUKAIHs, KPUTEPUH OICHKH
1e7IeCO00Pa3HOCTH IPUMEHEHHSI.



52. DIeKTpOXUMHUYECKHE HAKOTIUTENI SHEPTUH: OIpe/Ie/ieHIe, Ha3HaYCHNe, KaccuuKaims,

XapaKTEPUCTUKH.
53. MexaHudyeckre HAKONMTENM SHEPrHM: OINpPEAETeHHE, Ha3HA4YeHHe, KiacCU(pUKaIus,

XapaKTEPUCTUKH.
54. EMKOCTHOM HAaKOIUTEIb SHEPTUU: OIIpe/IeJICHUE, HAa3HAYCHHUE, XapaKTEPUCTUKH.



denepanbpHOE TOCYAAPCTBEHHOE OIOKETHOE 00pa30BaTEIbHOE YUPEKICHNE BBICIIETO 00pa30BaHUs
«HoBocubupckuii rocy1apcTBEHHBIH TEXHUUECKHH YHUBEPCUTET
Kadenpa 3meKTpoTeXHUUECKUX KOMILIEKCOB

IHacoopr
pacyeTHO-rpauyecKoro 3agaHus

o nucuuiuiiae «OCHOBBI MPEO0OPa30BaHUSI SHEPTUU B JIEKTPOTEXHUUECKUX CHCTEMax», 5
CeMecCTp

1. MeToanKa OEeHKH
B pamkax pacueTHO-rpauUecKOro 3aJaHus 10 JUCIHHUILIMHE TPEATOIaraeTcs
nucbMeHHasi pabota B pedeparuBHOM QopMe W ee MmocieAyrolnas YCTHas 3allluTa.
Pexomennyemsrii 00beM — 40 cTpaHwuII.
[Ipy BBIMOMHEHUU paCUYETHO-TPAPHUUECKOro 3aJaHusl CTYIEHTHI JOJDKHBI MPOU3BECTH
MOWCK WCTOYHHUKOB JIUTEPATyphl IO HA3HAYCHHOHW TeMe, BBINOJHUTh CHCTEMAaTU3AINIO,
00001enne nHpopmMalru U AaTb 0ObEKTUBHYIO OIICHKY.

Oo0s3aTenbHbIe CTPYKTYPHBIE YacTu PI'3:

1) TUTYABHBIN JHCT;

2) coaeprKaHue;

3) BBe/ICHHE;

4) TekcToBOE M3JI0KEHHE MaTepualla, pa30UToe Ha MMyHKTHI U MMOAMYHKTHI ¢ HEOOXOIUMBIMU
CCBIJIKAMHU Ha UCTOYHUKHU UH(OPMAILINH, UCIIOJIb30BaHHBIE ABTOPOM;

5) 3aKiIr0ueHuE;

6) CIIMCOK MCII0JIb30BAHHOM JIUTEPaTypHI;

7) TPpUITIOKEHUS, KOTOPbIE COCTOST U3 TaONHIl, AMarpaMm, rpauKoB, pUCYHKOB, CXEM
(HeoOs13aTenbHAS YaCTh).

OuennBaeMble NO3ULHN:
1. HoBu3Ha Tekcra:
a) 000CHOBaHME aKTYaJIbHOCTHU TEMBI;
0) HOBM3HAa M CaMOCTOSITEIILHOCTH B IIOCTAaHOBKE MpOOJeMBbl, (hopMyrnpoBaHHE HOBOTO
aCTIeKTa W3BECTHOW TMPOOJIEMBl B YCTAHOBJICHWH HOBBIX CBs3el (MEXIPEIMETHBIX,
BHYTPUIIPEIMETHBIX, HHTEIPAllUOHHBIX );
B) YMEHHE pa0d0OTaTh C MCCIENOBAHUSAMHU, KPUTHIECKOH JTUTEPATypOid, CHCTEMATH3HPOBATh U
CTPYKTYpHUPOBATh MaTepHa,
I') IBJICHHOCTh aBTOPCKON MO3ULIMHU, CAMOCTOSATEIBHOCTD OLIEHOK U CYXJICHU;
1) CTHUJIEBOE €IMHCTBO TEKCTa, €IMHCTBO >KaHPOBBIX YEPT.
2. CreneHp pacKphITHS CYIIHOCTH BOIIPOCA:
a) COOTBETCTBHE COJIEP>KAHUSI TEME;
0) mOJHOTA U TIIyOMHA 3HAHUM 1O TeMe;
B) 000CHOBAaHHOCTH CIIOCOOOB M METOJIOB Pa0OTHI C MAaTEPUATIOM;
T') yMeHHE 0000111aTh, eJIaTh BHIBOJIbI, COTIOCTABIISITH PA3JIMYHbBIE TOUYKH 3PEHHS IO OJJHOMY
Borpocy (nmpobieme).
3. O60cHOBaHHOCTH BIOOPA HCTOYHUKOB:
a) OIleHKA MCIOJIb30BAHHOMN JTUTEPATYPhI: IPUBJICUCHBI JTU Hanbosee N3BECTHBIE PAOOTHI IO
TeMe HccaenoBaHus (B T.4. JKypHQJIbHBIE IYOJMKAIMM TOCIEAHUX JIET, MOCJIEeTHHUE
CTaTUCTHUYECKUE JAaHHbBIC, CBOJIKHU, CIIPABKH H T.JI.).



4. Cobmoienne TpedoBaHU# K 0(OPMIICHHUIO:
a) HaCKOJIbKO BEpHO 0(hOPMIICHBI CCHIJIKU Ha HCIOIb3YEMYIO JIUTEPATYpPY, CIIUCOK
JUTEPaTypPhL;
0) oOLeHKa TPaMOTHOCTH U KYyJAbTYpbl H3JIOXKeHUS (B T.4. opdorpaduueckoit,
MYHKTYallMOHHOM, CTUJIUCTUYECKOM KYJIbTYpHI), BIaJICHUE TEPMUHOJIOTUEH;
B) coOmroienne TpedoBaHuii kK 00bémy PI'3.

PI'3 oopmitsiroTcst B COOTBETCTBHH ¢ TpeOoBaHMsIMH, peacTaBieHHbiMu B [OCT 7.32-
2001, 7.80-2000, 782-2001, 7.1-2003, 7.0.5-2008, 7.0.12-2011.

2. Kpurepum oueHKH

» PaboTa cuurtaercs He BbINOJHEeHHOH, eciu PI'3 crynentom He npencrasieHa, reMa PI'3 nHe
packpeiTa, 0OHAPYKUBAETCs CYLIECTBEHHOE HEMTOHUMaHue npobiaeMbl. OnieHka cocTabiseT (0—
7 6aIuIoB.

» PaboTa cumTaeTcs BBHINOJHEHHOW Ha MOPOrOBOM YPOBHE, €CIM TeMa OCBEIIECHA JIHIIb
YaCTUYHO, aHAJIU3 PA3IMYHBIX TOUYEK 3PEHUS] Ha paccMaTpUBAEMyI0 MpoOIeMy BHIIOTHEH Oe3
ydeTa COBPEMEHHBIX HCCIICIOBAHUM, JOMYIIECHBI (PAKTUYCCKHE OIMMMOKU B COJICPKAHUH HITU
MIPU OTBETE Ha JOMOJIHUTEJIbHBIC BOMPOCH], BO BpEMs 3alllUThl OTCYTCTBYET BBIBOJ. OlieHKa
coctaBiseT 8—10 OailioB.

* PaboTa cunTaeTcs BBHIMOJTHEHHON HAa 0a30BOM YpOBHE, €CliM OCHOBHbIE TpeboBanus Kk PI'3 u
€ro 3alUTe BBINOJHEHBI, HO TPU STOM JIOMYIICHBI HENOYETH: MMEIOTCS HETOYHOCTH B
W3JI0KEHUU MaTepuasia, OTCYTCTBYET JIOTHYECKasi MOCJIEeIOBATEIbHOCTh B CYXKICHUAX, HE
BbIIep)kaH 00beM PI'3, mmerorcst ymymeHuss B 0ohOpMIICHUH, HA JIOTIOJTHUTEIBHBIC BOTPOCHI
MIPH 3alIUTE JaHbl HEMOIHBIC OTBEThI. OlLIeHKa cocTaBisieT //-13 6amioB.

* Pabota cuuTaercs BHINOJHEHHOW HA MPOABHHYTOM YPOBHE, €CIM BBINOJIHEHBI BCE
TpeboBanust k PI'3 u ero 3ammre: o0o3HaueHa mpoOiieMa U 00OCHOBaHA €€ aKTYalIbHOCTH,
CIENIaH KPAaTKWUW aHaIN3 Pa3jIu4HBIX TOYEK 3PEHUS] Ha pacCMaTpUBAEMYIO MpOOJeMy, B TOM
Yuclieé COBPEMEHHBIX HCCIEAOBAHUW, JIOTMYHO W3JI0)KEHa COOCTBEHHAsh  MO3UIIHS,
c(OpMyIMPOBAaHBl BHIBOJBI, T€Ma PACKPBITa IOJTHOCTHIO, BBIAEPXKAH OO0BEM, COOJIIOJICHBI
TpeOoBaHUs K O0GOPMIICHHIO, JaHbl MPABUIIbHBIE OTBETHl Ha JOMOJHUTEIbHBIE BOMPOCHI MPHU
3amute. Onenka cocrasisietr /4—15 0annos.

3. HIkauaa oueHkH

PI'3 cunrtaercs ciaHHbIM, ecil cymMMa 0ajuioB cOCTaBiseT HE MeHee 8 OaioB (13 15
MaKCHUMAaJIbHO BO3MOKHBIX ).

B 06mieit onienke no aucturiuHe 6ayel 3a PI'3 yauThIBatOTCS B COOTBETCTBUU C TIPABUIIAMH
0aNTbHO-PEUTUHTOBOM CHCTEMBI, TPUBEACHHBIMH B paboyeil mporpaMme JTUCIUTLINHEI.

4. IlpumepHslii nepedyens Tem PI'3
1. OcHOBHBIE BH/IbI SHEPTUU
2. HeB0300HOBIIsIEMbIE UCTOYHHUKH YHEPTUU
3. Bo3o6HOBIsIeMble UCTOYHUKU YHEPTHH
4. CpaBHHUTENbHAS OLIEHKA PA3JINYHBIX BU/I0B DHEPIUH

5. Ponb a51eKTposHEPTHU B )KU3HU COBPEMEHHOTO 00IIIEeCTBA.



6. IIpeoOpa3oBaHye TEIIOBON SHEPTUU B MEXAaHUYECKYIO SHEPTHUIO

7. IIpeobpazoBaHue IHEPTHH M1apa B MEXAaHUYECKYIO SHEPTHUIO

8. IIpeobpazoBaHue IyIUCTON SHEPTUU B IIEKTPUICCKYIO YHEPTHIO

9. [IpeobpazoBaHre MEXaHUYECKOM SHEPTUHU B DIIEKTPUUECKYIO SHEPTUIO

10.

11

15

[IpeoOpa3oBanHue 3IEKTPUIECKOI SHEPTHH B MEXaHUYECKYIO SHEPTHIO

. IIpeoOpa3oBaHue nepeMEHHOro TOKa B OCTOSHHBINA TOK
12.
13.
14.

[IpeoOpazoBaHKe MOCTOSHHOTO TOKA B IEPEMEHHBIN TOK
DKOJIOTHYECKHE aCMeKThl MpeoOpa30oBaHUs YHEPTHU

[TpeoOpazoBanue SHEPTUH BETPa B IEKTPOIHEPTHUIO

. IIpeoOpa3oBaHue HEPrUM B TOIJIMBHBIX JIEMEHTAX
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.

[IpeoOpazoBaHKe COMTHEYHON YHEPTHH B TEIUIOBYIO YHEPTHIO
[Ipeobpa3oBanue SAEPHOI SHEPTUN B DIIEKTPUUECKYIO SHEPTHUIO
[Ipeobpa3oBanue YHEPTUH MPUITUBOB B SJICKTPUUECKYIO SHEPTUIO
I'eoTepmanbHble TpeoOpazoBaTENN SHEPTUU

buosneprernueckue npeodpazoBaTeny SHEPTUU

Bonoponnas sHepreruka

TemnosnekTpocTaHK C TEIUIOBBIM JIBUTATENIEM BHEIIHETO CTOPAHUS
DHepreTuyeckre yCTaHOBKH, UCIIOJIb3YIOLIUE Iepena TeMIIepaTyp
DJeKTpeTHbIE TPeodpa3zoBaTeIn YHEPrUn

TennoBbie HACOCHI

I'mpaposnepreTuka

Manas ruipo3HepreTuka

TeHHO3HCKTp00TaHHI/II/I U TCIUIOBJICKTPOUCHTPAIN



