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1. Ileau 1 3272491 OCBOECHUS JUCIHHILIHHBI

Lenp AMCUMIUIMHBI - HM3YYEHHE TEOPETHUYECKUX OCHOB NPeoOpa3oBaHUsS TEIIOBOU
SHEPruM B TEIUIODHEPreTUYECKUX YCTAHOBKAX pPAa3jIMYHBIX OTpaciied IPOMBIIUIEHHOCTH U
IEKTPOCTAHLIMM pPA3IMYHOIO THIIA, A TAKXKE IIOJyYCHHE OCHOB IIPOCKTHUPOBAHMS U
JKCIUTyaTaluy JaHHBIX YCTAHOBOK.

2. Mecto mucuuniuibl B cTpykrype OITIOII BO

Jucrumianna «OOmas SHepreTHKa» OTHOCUTCSA K 4YacTH, (pOPMUPYEMOW y4aCTHHUKAMH
00pa3oBaTeNbHBIX OTHOIIEHUH Ooka 1 yyeOHOro 1uaHa.

Heo0xoauMbpIMU YCIIOBUSIMHE U1l OCBOSHHS AUCIMIUIMHBI SBIISIOTCS:

3HaHUE
- OCHOBHBIC 3aKOHBI (DM3MKM M DICKTPOTEXHUKH, CBS3aHHBIE CO cHENU(UKONW paboThI
AIIEKTPUUYECKUX CHCTEM H CeTer
- OCHOBHBIE 3aKOHBI (DU3UKH, SJIEKTPOTEXHUKU U DJICKTPOMEXaHUKH, CBA3aHHBIE CO CIICIHU(PHUKOI
pa6OTI)I SJICKTPHUICCKUX ceTeit nu CHUCTEM, OCHOBHBIC IIPUYKNHBL, MMPUBOJAIINC K
JJIEKTPOMAarHUTHBIM ~ [E€PEXOJHBIM MpOLECCaM B  AJIEKTPUYECKUX CHUCTEMaX, CYIIECTBO
(1)I/I3I/I‘~I€CKI/IX ﬂBJ’IeHHfI, MMPOUCXOAAIIHNX B QJICKTPHUYCCKUX CUCTEMAxX n cucremMax
JJIEKTPOCHAOKEHUS! MPOMBIIUICHHBIX MPENPHATHH TPH Pa3IHMYHOTO poOJia BO3MYILEHHSIX
HOPMAJIbHOI'0 YCTAHOBUBILICTOCA PCIKMMaA
- METOJIBI pacueTa PeXKUMOB PAOOTHI CUCTEM 3JIEKTPOCHAOKEHHS

YMEHUSA
- PacCUUTaTh XapaKTEPUCTUKH PabOYHX, PEMOHTHBIX M MOCICaBAPHUIHBIX PEKUMOB
- paCcCUUThIBAaTh TOKU CUMMECTPUYHBIX U HCCUMMCTPHUYHBIX KOPOTKHUX 3aMBIKaHUH Pa3sInYHbIMHA
METOJaMH, B 3aBHCUMOCTH OT TpeOyeMOH TOYHOCTH KOHEYHBIX pE3YJIbTaTOB, BBOJUTH
Heo0X0uMble 1 00OCHOBAaHHBIE JIOMYIIEHUS U OTPaHUYEHUS
- IPOM3BOJUTH MaTEMAaTUYECKOE MOACITHPOBAHHE MPOLIECCOB M OOBEKTOB Ha 0a3e MporpaMMHBIX
CpCACTB aBTOMATHU3UPOBAHHOI'O IPOCKTUPOBAHUA U I/ICCJICIIOB&HI/II\/JI

BJIaJICHUE
- METOJaMH HH)XEHEPHOTO pacueTa 3JIEKTPUYECKHUX CeTeH, 00ecredMBaIonUMU TpeOyeMyro
HaJIeKHOCTb JEKTPOCHA0XKEeHHs MOTpeOUTENeH U MoKa3aTenn KayecTBa 3JIEKTPOIHEPTUU
- HaBBIKAMH pacucTta pPCKUMOB DOJICKTPUUYCCKUX CXEM 3aMCHICHUA CHCTCMbI TpPaHCIIOPTa
AJIEKTPUUYECKOW HHEPrMM METOAaMM aHaJM3a IMOJYYEHHBIX pPEe3y/lbTAaTOB, IOHMMaHUEM
HEOOXOJMMOCTH OTBETCTBEHHOTO COOJIIOJICHHSI TIPABWJI TPOBEICHHUS OPHEHTUPOBOYHBIX H
TOYHBIX pacuéToB
- HaBbIKaMM pacd€Ta HW MPOCKTUPOBAHUA TCXHUUYCCKHUX O0OBEKTOB B COOTBETCTBHHU C
TEXHUYECKUM 33aJaHMEeM C HCIOJIb30BAaHUEM CTaHAAPTHBIX CPEACTB  aBTOMATH3aIlUU
MMPOCKTUPOBAHUA

3. Pe3yabTaThbl 00yYeHHUsI 10 TUCHMILJIHHE

[Iporecc u3yueHust TUCIUILIMHBI HAIIPABJICH HA (POPMUPOBAHUE CIICTYIONTUX KOMIIETEHITUH:

Tabmuna 3.1
Kox n HanmeHOBaHME
Kox n HaumeHOBaHUE
WHJIUKaTOPOB JOCTH)KEHHMS PesynbraThl 00y4YeHuUs 10 AUCIMIUINHE (MOJLYIIIO)
KOMITETEHIINN .
KOMITETEHIINH
[KC-1 3HaTh OCHOBHbIE 3aKOHBI (PU3UKH U
CriocoOeH y4acTBOBaTh B IKC-1.2. AIEKTPOTEXHUKH, CBA3aHHBIC CO CIICIIUPUKON
MPOCKTHPOBAHUU OO00CHOBBIBaET BHIOOD pabOoThI IIEKTPUIECKHX CUCTEM U CeTel
00BEKTOB LeNIecO00Pa3HOTO pelleHHUs YMETh PaCcCUUTATh XapaKTEPUCTUKU paboUHX,
npodeccroHanbHO PEMOHTHBIX M TI0CJIeaBapUHHBIX PEIKHUMOB
JIeSTeIbHOCTH BJIJICTh METOJaMH HHXKEHEPHOTO pacyueTa




AIEKTPUYCCKUX CETEH, 00CCIICUNBAIOIIUMHU
TpeOyeMyIo HaJIe)KHOCTh DJIEKTPOCHAOKECHHUS
noTpeduTesel 1 NoKa3aTeIn KauecTBa
ANEKTPOIHEPTUH

ITKC-1.4.
JleMOoHCTpUpyeT NOHUMaHuUe
B3aWMOCBSI3H 33124
MIPOEKTHPOBAHUS H
SKCILTyaTaI[H

3HaTh OCHOBHBIC 3aKOHBI (PU3HUKH, 3JEKTPOTEXHUKHI
1 3JIEKTPOMEXaHHUKH, CBS3aHHBIE CO CIICIN(UKOI
pabOTHI TEKTPUIECKUX CETEH M CHCTEM, OCHOBHBIE
TIPUYMHBI, IPUBOISIINE K 3JIEKTPOMArHUTHBIM
MEePEeXOAHBIM MPOIEcCaM B AIEKTPHUUECKUX
crcTeMax, CylecTBO (PU3MYECKUX SBICHHH,
MIPOUCXOAIINX B AIEKTPUUECKUX CUCTEMAX U
CHCTEMax 3JIEKTPOCHAOKEHHUS TPOMBIIUICHHBIX
MPEeIIPUATHH IPU Pa3IMYHOIO POa BO3MYILEHUIX
HOPMAaJIbHOTO YCTAHOBUBILETOCS peXKUMa

YMETh PaCCUUTHIBATH TOKU CHMMETPUYHBIX U
HECHUMMETPUYHBIX KOPOTKUX 3aMbIKaHUH
pa3UYHBIMH METOJ]AMH, B 3aBUCUMOCTHU OT
TpeOyeMoli TOUHOCTH KOHEUHBIX Pe3yJIbTaToB,
BBOJHMTH HEOOXOIMMBIC 1 000CHOBAHHBIC
JIOTNYIICHHS ¥ OTPAaHUICHUSI

BIIAJICTh HABBIKAMH PacdeTa peKUMOB
INEKTPUIECKUX CXEM 3aMEIlEeHUS] CUCTEMBI
TPaHCTIOPTA INEKTPUIECKON SHEPTUU METOJAMH
aHaJin3a MOJYUYCHHBIX PE3YyJIbTaTOB, IOHNUMAaHHUCM
HE0OXOIMMOCTH OTBETCTBEHHOTO COOJIIOICHHS
MpaBuJI OPOBCACHUA OPUCHTUPOBOYHBIX U TOUHBIX
pacu€ToB

IIKC-2
Crnoco6eH y4acTBOBaTh B
9KCIUTyaTalli 0OBEKTOB

npodeccroHabHOM
JIeITeIIbHOCTH

ITKC-2.2.
JleMoHCTpupyeT 3HaHUS
OpTaHM3aIMN TEXHUYECKOTO
00CITyXMBaHHUA U PEMOHTa
3NEeKTPOOOOPYAOBAHUS
00BEKTOB TIPO(PeCcCHOHATEHON
JIeSITeIIbHOCTH

3HATh METOJIBI PacyeTa PEKUMOB PabOThI CHCTEM
JJIEKTPOCHA0KEHUS

YMETH NPOU3BOJUTE MATEMATUYCCKOC
MOJEJINPOBaHHUE IIPOLIECCOB U 0OBEKTOB Ha Oase
MpOTrpaMMHBIX CPEACTB aBTOMATU3UPOBAHHOT'O
IIPOEKTUPOBAHUSI U UCCIIEJOBAHUM

BJIaJICTh HABBIKAMU pacy€Ta U NPOCKTUPOBAHUA
TEXHUYECKNX OOBEKTOB B COOTBETCTBHH C
TCXHUYCCKHM 3aJaHUEM C UCITOJIb30BAHUECM
CTaHAAPTHBIX CPECACTB aBTOMATU3AallUN
MMPOCKTUPOBAHUA

4. O0beM TUCHUANINHBI

OO0t 00beM UCHUILINHBI COCTABIAET 4 3aUeTHRIX equHuIl, 144 gyacos.

Tabmuma 4.1.
AyIuTOpHBIE 3aHATHSI/KOHTAaKTHasl padora,

dopma
®dopma Kypc/ gac. CamocTosTenpHast .
MPOMEXKYTOYHO

o0yueHus cemMecTp [Ipaktnuyeckue | JlabopaTopHbie paborta, gac.
Jlexuuu aTTeCTalun
3aHATHS 3aHATHS
OuHast 4 16 16 0 85 9K3aMEH
3a04Hast 5 8 8 0 119 JK3aMeH

5. CTpyKTypa M coJep:KaHue TUCIHHIINHBI




5.1. CTpyKTypa IUCHUTUIIHHBI/MOTYIIS.

ouHas ¢popma o0ydenusi (OPO)

Tabmuma 5.1.1

C y AynuTOpHBIE
Ne TPYKTypa IMCLHATLITHRUMOLY 151 3aHATHS, Yac. CPC, | Bcero, Kon MJIK O1eHOYHBI
b Homep HammenoBanwue pazgena JL. Ip. JIa0. aac. aac. ¢ cpenctsa
paszena
Teoperndeckne OCHOBBI [IKC-1.2 THiOBOM
1 1 npeoOpa3oBaHs TEIUIOTHL B 2 2 15 19 [IKC-1.4
pacder
SHEPreTHIECKUX YCTaHOBKAX [IKC-2.2
2 | 2 . 2 2 10 14 [IKC-1.4
JPOHEPTETHIECKUX [KC-2.2 pacder
yCTaHOBKax
OCHOBBI  PabOTHI  SIIEPHBIX IIKC-1.2 Tumnosoi
3 |3 CAKTOPOB 2 2 10 14 [IKC-1.4 acuer
peaitop nkc-22 | P
TerunoBele JJIEKTPUYECKUE IKC-1.2 Tunosoi
4 | 4 F— 2 2 10 14 [IKC-1.4 pacuer
[IKC-2.2
ATOMHBIE JJEKTPUYECKUE IIKC-1.2 Tunosoi
515 J— 2 2 10 14 [IKC-1.4 pacuer
IIKC-2.2
[IKC-1.2 .
6 | 6 OHepreTu4eckue ijaHOBKH 9 9 10 14 KC-1.4 THIIOBO
TUAPOIIEKTPOCTAHIMI [IKC-2.2 pacyer
IKC-1.2 Tunosoit
7 7 HerpaguumonHas sHEpreTHKA. 2 2 10 14 TIKC-1.4
[IKC-2.2 pacuer
OCHOBBI SHEPTOTEXHOJIOTHHA H I[IKC-1.2 TumoBoii
8 | 8 BTOPHYHBIE  JHEPreTHYECKHe 2 2 10 14 [IKC-1.4
pecypcsl [IKC-2.2 pacuer
9 | Kypcogast paboTa/mpoekt - - 00 00
10 | 3auer - - 00 36
HToro: 16 16 85 144
3a04yHas popma o0yuenusn (3PO)
Tabmuna 5.1.2
C y AynutopHsble
Ne TPYKTYpa MCIMTLITMHBUMOY I 3aHATHS, Yac. CPC, | Bcero, K K O1LeHOYHBI
n/m Homep Jac. Jac. onA e cpencTaa
HaunmenoBanue paznena JL Mp. | Jlad.
paszena
Teoperndeckue OCHOBBI [IKC-1.2 THiOBOM
1 1 npeoOpa3oBaHusl TEIUIOTHI B 1 1 14 16 I[IKC-1.4
YHEPreTUIECKUX YCTaHOBKAX IIKC-2.2 pacet
OCHOBEHI npeoOpa3oBaHUs [IKC-1.2 : 5
2 |2 e Bl 1 14 16 | MKC-1.4 | MOPOR
JIPOSHEPTreTHYECKUX IKC-2.2 pacuer
yCTaHOBKax
OCHOBBI  PabOTHI  SAECPHBIX ITKC-1.2 Tunooi
313 CAKTOPOB 1 1 14 16 IIKC-1.4 acuer
peakrop nkc-22 | P
TeruoBele JJIEKTPUYECKUE ITKC-1.2 Tunosoi
4 | 4 P 1 1 14 16 IIKC-1.4 pacuer
[IKC-2.2
ATOMHBIE JJIEKTPUYECKUE MKC-1.2 Tunosoit
515 N 1 1 14 16 [IKC-1.4 pacuer
[TIKC-2.2
6 | 6 DHepreTUdeckue  yCTaHOBKH 1 1 14 16 IKC-1.2 Tunosoi




. [IKC-1.4 pacuet
THAPOAJIEKTPOCTaHIUH KG9
MRC-1.2 Tumnosoit
707 HerpaguumonHas 3HepreTHKA. 1 1 0 14 16 [IKC-1.4
IKC-2.2 pacuer
OCHOBBI SHEPTOTEXHOJIOTHHA H [IKC-1.2 THiOBOM
8 | 8 BTOPHYHBIE JHEPTeTUYECCKHE 1 1 0 21 23 [IKC-1.4
pecypcs [IKC-2.2 pacHer
9 | KypcoBas paboTa/mpoekt - - - 00 00
10 | 3auer - - - 00 36
Uroro: 8 8 0 119 144
04YHO-3204Has popma o0yuenus (O3DO) - HE IpeAyCMOTpEeHa

5.2. CopeprxaHue TUCHUTIIUHBL.

5.2.1. Coneprxkanue pa3ieiaoB AUCIUIUINHBI (TUIAKTUYECKUE €TUHULIBI).

Pazmen 1. «Teopemuueckue ocHoebi npeobpazoéanusi mMeniomvl 6 IHePemudecKux
yemanogkaxy». Ponb TormBo - sHeprerrueckoro kommuiekca (TOK) B pazsutun sxoHomuku Poccum.
Knaccudukanumss  sHeprermueckux  pecypcoB.  OCHOBHBIC — HAIPaBJICHUS  PAIMOHATBHOTO
SHEepProucnonb3oBanus. [loHsaTHs TepMoIUHAMHUUYECKas cucTeMa W pabodee Teno, OCHOBHBIC
napameTpbl pabouero Tena. TepMoaMHAMHYECKHE JAUATPAMMBI U300paKCHHE TEPMOTUHAMUICCKUX
npouieccoB B HuX. [lepBblii W BTOpOW 3aKOH TEPMOAMHAMUKH. Pasnuuus Mexay CormioM
(xoH(]Y30pOoM) U TP dy30poM. [Tpumepsr UX NMpUMEHEHUS B TEXHUKE. L[MKIIBI, OCyIIecTBIIsIEMbIE B
MOPIIHEBBIX JABUTaTensix BHyTpeHHero cropanusi ([IBC) u razorypbunnbix ycranoBkax (I'TY).
[lepexon TEIIOTHI CrOpaHMs HATYPAIRHOIO TOIUIMBA B MEXAaHHYECKYI0 PadOTy B
TEIIOTeXHIUUeCKUX ycTaHoBkax. L{ukin Penkuna napotypOunHoON ycTaHOBKH B Ts-auarpamme: myTu
noBeiieHnst ero tepmudeckoro KITJ[. Bumpl TerurooOMeHa: mpuMephl NMPUMEHEHHS B TEXHHKE.
OcHoOBHBIE YypaBHEHHUsI pacueTa TersiooOMeHa. PereHepaTwBHbBIE MOJOrpEBATENNd M CETEBBIC, UX
OTJTHYHSL.

Paszmen 2. «Ocnosvl npeobpazosanusi dHepeuu 8 2UOPOIHEPSEMUUECKUX VCMAHOBKAXY.
OCHOBHBIE XapaKkTEpUCTUKH MOTOKa BoAbl. llomydenue ypaBHeHus bepHymM M3 OCHOBHOTO
YpaBHEHUS TUAPOCTATUKH. [ MApoJiHaAMUUECKU HaMop, TUAPABINUECKOE CONPOTUBIIEHHUE, TOTEPS
Haropa Bo/ibl. Pacyer MOIIHOCTH AJIEKTpPOCTaHLIUH.

Pasnen 3. «Ocnosbr pabomer si0eprvix peakmopoy. OCHOBBI (PU3NUECKOTo pacyera sAepHOro
peakropa. IloHsiTue TiIyOMHBI BbIrOpaHUs sAEpHOro ToruMBa. OCHOBBI TEIUIOBOTO pacyeTa
IIapOreHEPaTOpa C BOJIO - BOASHBIM dHEPI€THUECKUM PEAKTOPOM.

Pasnen 4. «Tennosvie anexkmpuueckue cmanyuuy. Knaccudukarys TEIUIOBBIX 3EKTPUYECKHX
CTaHIMHA. YcioBUs BbIOOpA THMA 3eKTpocTaHMu. [IpuHiunuansHble cxemsbl. TeroBele MOTepy U
anektpuuecknil KIIJI ternoBsix anexktpocranumii. [lokasarenn temnoBoi skoHomuyHOocTH TOLI.
VYcnoBus NpUMEHEHHsS CXEM pa3/ieIbHOrO0 U KOMOMHHMPOBAHHOTO 3HeprocHaOxeHus. BrnusHue
HAuaJbHBIX M KOHEYHBIX I1apaMETpOB Iapa Ha 3KOHOMHWYHOCTb TEIUIOBBIX JJIEKTPOCTAHLIUH.
IIpumeHenne TpoMeKyTOYHOTO Ieperpesa napa. I[IpuMeHenne pereHepaTuBHOTO MOAOTPEBA BOABI.
[Toka3zarenu TEMIOBOM AKOHOMHUYHOCTH TEIUIOBBIX 3JIEKTPOCTaHIMH. OCHOBHOE 3HEPreTUYECKOE
tpeboBanue TOC. Kputepuu npaBuibHOro BbIOOpa cOCTaBa, TUMA U MOLIHOCTH SHEPreTUYECKOro
obopynoBanusi TOC. Tumsl HacocoB mnpumensembix Ha TOLl. IlpuHimnel paboThl, CXeMBbI
BKJTIOYCHHUS W KOHCTPYKIIMM TEIUIOOOMEHHBIX alllaparoB, J1€a’paToOpOB M OXJIQJAWTENEH IMapa Ha
TOC. BrustHue BEIOPOCOB TEIJIOBBIX AJIEKTPOCTAHIINIA Ha SKOJIOTHUIO.

Paznen 5. «dmomnvie anexkmpuueckue cmanyuuy. IlpenmyniecTBa aTOMHBIX JEKTPOCTAHIIHIMA
niepes; TetuioBbIMH. [IpuHIMnuansaeie TeroBbie cxeMbl ADC. Tumbl peaktopoB mist ADC, a Takke
OCHOBHBIC OTJIMYHUS ITUX PEKTOpOB. [IpemmyIiecTBO peakTopoB Ha OBICTPHIX HEUTPOHAX Tepen
peakTopaMyd Ha TeIyIoBbIX HehTpoHax. [lonstue terutoBort MomHocTH ADC. OcobeHHOCTH




napotypounsoro 1ukia ADC. Cenapanus u neperpes napa B CIII1. OcHOBHBIE OTOKEHUS pacyeTa
naporeneparopa ADC.

Paznen 6. «DOuepeemuueckue ycmanosku — euoposnekmpocmarnyuiiy.  Kinaccuduxammm
ruapoTyp6un. B uem otimume ruapotypoun s ['9C u TADC. IlpuHimn qeicTBrs 1 0COOEHHOCTH
KOHCTPYKIIMM AaKTUBHBIX M PEaKTHBHBIX THIPOTypOuH. KackagHoe HCIonb30BaHHE BOJHBIX
pecypcoB. PerynupoBanue peuHoro croka. llepcriekTuBbl MCIOIb30BaHMS BOJHBIX PECYPCOB JUIS
ctpoutenberBa Maibix ['DC, nmpummBHBIX AtekTpocTaniuid (IT9C) u BOIHOBBIX YHEPrOYCTAaHOBOK.
Pemenne sxonormyeckux npoodaeM Mnpu KOMITIEKCHOM HCTIONb30BAaHUH BOJJHBIX PECYPCOB.

Paznen 7. «Hempaouyuonnas suepeemuxay. Vcnonb30BaHHWE COJHEYHBIX HSHEPrETUUYECKUX
YCTaHOBOK JUIsl cucTeM »HeprocHaOxeHus. ['eorepmanbhble pecypebl Poccuu. [lpuHnnnuansHbie
cxembl ['eoTOC. IIpuHuuns! npeoOpa3oBaHusl BETPOBOM 3HEPIUU B 3JIEKTpHUecKyro. KoHcTpykimu
BETPOBBIX TYpPOMH U OCHOBHBIE Y3JIbl BETPOIHEPIeTHUECKUX YCTAaHOBOK. IlepCreKTUBBI pa3BUTHS
HETpaJULIMOHHON SHepreTuku B Poccun.

Paznen 8. «OcHnogvl smepeomexnonocuu u 6mopuyHvle dHEPeeMUYEcKue pecypcvly.
Knaccudukanus Bropuunbix sHepropecypcoB (BOP). Ilpumepsl wucmnons3oBanuss BOP B
VTUIM3AIMOHHBIX ~ SHEPreTMUECKUX  YCTAaHOBKAX. OHEProcOepekeHWe B  DHEPreTUUYECKUX
YCTaHOBKaX.

5.2.2. ConeprkaHue TUCIUIUIMHBI 110 BUAAM YU€OHBIX 3aHSATHI.

JleknIMoHHDBIE 3aHATHA
Tabmuma 5.2.1

Howmep O0beMm, gac.

pasiienia 0®O | 300 | 0300
JIUCIUTIIAHBI

Tema nexmun
/1 1

Pomp TormBo - sHeprermdeckoro kommuiekca (TOK) B pasButmn
9KoHOMHUKH Poccun. Knaccudukarmst SHEpreTHuecKHx pecypcos.
OCHOBHBIE HaIpaBICHUsS PALUOHAIBHOTO JHEPTrOUCIONB30BAHMS.
IMonsATHS TepMOAMHAMHUYECKAs CHCTEMa M pabodee Teso, OCHOBHBIE
mapaMeTpel pabouero Tenma. TepMOAMHAMHYECKHE JHArpaMMBI
n300paxKeHne TePMOJUHAMHUYECKHX MpoIieccoB B HuX. IlepBbid u
BTOPOIl 3aKOH TEpMOJMHAMMKM. Paznuums Mexny COILIOM
(xondyzopom) u auddyzopom. Ilpumepbl uX npuMeHeHUS B
1|1 2 1 - TexHuke. I[{uKibl, OCyleCTBIssEMBblE B IIOPUIHEBBIX JIBUTATEILIX
BHyTpeHHero cropanus (IBC) u rasotypounnsix ycraHoBkax (I'TY).
Ilepexon  TemnoTsl  CropaHus  HAaTypalbHOTO  TOIUIMBA B
MEXaHNYECKYI0 paboTy B TEIUIOTEXHHYECKHX yCTAaHOBKax. LImki
Penkuna mapoTypOMHHOI ycTaHOBKM B Ts-muarpamMme: ITyTH
nioBbInIeHns ero tepmudeckoro KIT/1. Buaer remmooOMena: mpumepst
npuMeHeHMss B TexHHKe. (OCHOBHBIE  YpaBHEHHs  pacdeTa
TeriooOMeHa. PereHepaTuBHbIE MOAOTPEBATEIM M CETEBBIE, HX
OTJINYHSL.

OCHOBHBIE XapaKTePUCTUKH MOTOKa BoAbl. [lomydyeHne ypaBHeHUS
bepHymnu U3 OCHOBHOIO  YpaBHEHUs  TUAPOCTATHUKHU.
I'mppoauHamMuueckuil Harop, TUAPABIMYECKOE COINPOTUBIICHUE,
OTepsl Hanopa BoJbl. PacyeT MOIHOCTH JIEKTPOCTAHLIUU.

OCHOBBI (PM3MUECKOTO pacueTa sAEepHOTO peakropa. I[loHsTme
ITyOMHBI BBITOpaHHS SAEPHOTO TomianBa. OCHOBBI TEILUIOBOTO
pacdera maporeHeparopa C BOJO - BOJSHBIM JHEPreTHYECKUM
PEaKTOpPOM.

Knaccuukanusi TEIUTOBBIX AJIEKTPHYCCKUX CTAHIMA. Y CIOBHUS
BEIOOpa THIA ANEKTPOCTAHIWU. [IpUHIUNHATBHBIE CXEMBL.
Temnosele motepu u  anektpudeckuid  KIIJI  TemnoBeix
anekTpocTaHuuid. ITokazarenu TteroBod sxoHomuuHocTd TOLI.
VYcioBUS MPUMEHEHHS CXEM Pa3lelbHOTO W KOMOMHHPOBAHHOTO
JHEProcHaO)KeHHs.  BiMsHME  HAYalbHBIX W KOHEYHBIX




rapaMeTpoB Mapa Ha IKOHOMHUYHOCTB TETUIOBBIX AJICKTPOCTAHIIUH.
[IpuMeHenre TpPOMEKYTOUHOrO mieperpeBa mapa. [Ipumenenue
pereHepaTUBHOTO TomorpeBa Boabl. llokazarenu TemoBoOM
SKOHOMHYHOCTH  TEIUIOBBIX  3JekTpocTaHmuii.  OcHOBHOE
sHeprerunueckoe Tpeboanme TOC. Kputepunm mnpaBmiIBHOTO
BEIOOpa CcOCTaBa, THNAa MW MOIIHOCTH  JHEPTrEeTHYECKOTO
obopynoBanuss TOC. Tumsl HacocoB mpuMmeHsieMbix Ha TOILI.
[MpuHounel  paboOTB, CXEMbl BKIIOYEHHS UM KOHCTPYKIHHU
TEIJIOOOMEHHBIX aIlllaparoB, Aea’paTopoB U OXJIaJUTeNeH napa Ha
TOC. BnwusHHe BBIOPOCOB TEIUIOBBIX O3JIEKTPOCTAHIMH Ha
9KOJIOTHIO.

[MpenMymiecTBa aTOMHBIX 3JIEKTPOCTAHLMH Mepell TEIUIOBBIMU.
[MpunnunuaneHble TemoBeie cxeMbl ADC. Tunbsl peakTopoB A
ADC, a Takke OCHOBHBIE OTIMYMA 3TUX  PEKTOPOB.
[IpenmymiecTBO peakTopoB Ha OBICTPHIX HEWTPOHAX IIepen
peakTopaMyd Ha TEIUIOBbIX HeWTpoHax. IloHsATue TerIoBOi
momrHocT ADC. OcobeHHoctn mapoTypomHHOro mmkima AJC.
Cemnaparmust u mieperpeB mapa B CIIII. OcHOBHBIE MOJOXCHUS
pacdeta maporeHepatopa ADC.

Krnaccudukanmuu ruapotypbus. B uem otmiumne rugpotypOus s
I'SC u T'ADC. IlpuHOum nefcTBUA M 0COOCHHOCTH KOHCTPYKIIUU
aKTUBHBIX W PEaKTUBHBIX  ruapoTypbun.  KackamHoe
UCTIONB30BAaHUE BOJHBIX pecypcoB. PerymmpoBaHue pedHOro
cToka. IlepcrexTHBBI HCTONB30BaHUS BOJHBIX PECYpPCOB Ui
ctpoutenscTBa Manbix ['OC, npunuBHbBIX 3ekTpocTaniui (I19C)
U BOJHOBBIX DSHEPrOyCTAaHOBOK. PelleHHe 3KOIOrMYEcKHX
poOJIeM MPY KOMIJIEKCHOM HCIONb30BAHNH BOJHBIX PECYPCOB.

Hcnonp30BaHUE COJNHEYHBIX SHEPreTHYECKUX YCTAHOBOK IS
cucTeM 3HeprocHaOxeHus. [eotepmanbHble pecypchl Poccun.
[Mpuamumuaneabie cxembl ['eoTOC. TpuHIHIE peodpa3zoBaHus
BETPOBOW 3HEPTHU B UIEKTpUUECKYI0. KOHCTpYKIMH BETpPOBBIX
TypOMH M OCHOBHBIE Y37IBI BETPOIHEPIeTUYECKHX YCTaHOBOK.
[TepcrieKTHBBI pa3BUTHsI HETPAAUIHNOHHOM YHEpreTHKH B Poccun.

8

Knaccugukanus BTopuuHBIX SHepropecypcoB (BOP). IIpumepst
ucrnonb3oBaHuss BOP B yTHIM3aIMOHHBIX 3HEPreTHYECKHX
yCTaHOBKaX. DHeprocOepexeHne B 3HEPreTUUCCKUX YCTaHOBKAX.

Uroro:

16

HpaKaneCKue 3aHATHUSA

Tabmma 5.2.2

Howmep paznena
JAUCILUITIINHBI

O0BeMm, yac.

0®0

300 | O3®0

Tema npakTUUeCKOro 3aHsSITHS

OnpeneneHre MPOU3BOUTENILHOCTH KOTEIHHOW YCTAHOBKU U
4acoBOI'0 PAacXo/a TOIUIMBA

OmnpeneneHue cOCTOSHUS Mapa Mocjie PaciupeHus: B TypOuHe
npu 3aganHoM KITJ1

OmnpeneneHue 4acoBOTO pacxojia TOIUIMBA NPH 3aJaHHOM
KII/1 v 3agaHHOM TeNJIOTe CrOpaHus TOIUIMBA

Onpenenenne K03 HUIHESHTA HCIIOIb30BAHUS TEIIOTHI

[EN

OnpenerneHre TeMrepaTypsl B IIIOCKOCTH COMPUKOCHOBEHHS
CII0eB

OmnpezeneHne IOTHOCTH TEIUIOBOTO TOTOKA M TeMIEepaTyphl
MOBEPXHOCTEN CTEHOK

Omnpenenenne cpeaHero Ko3hGuuueHTa TerIooTAaYH

OnpeneneHI/Ie KOJIMYECTBA CYXOIr0 HACBIIICHHOI'O MMapa

Hroro:

16

o[k -




JlaGopaTopHbie paGoThI - HE IPEAYCMOTPEHBI

CamocrosiTeabHasi pa60Ta CTyaA€eHTa

Tabmuma 5.2.4

No Homep O0BewMm, gac.
i pa3zena Tema Bug CPC
JOUCIMIINHBI (0]0]0] 300 0300
Teopernueckue OCHOBBI
BBINIOJIHEHHE THUITIOBOT'O
1 1 15 14 - npeoOpa3oBaHUsl  TEIUIOTHI B acueTa
9HEPIreTHYCCKUX YCTAaHOBKAX P
OCHOBHI mpeoOpa3oBaHUsL
2 2 10 14 i SHEPTUH B | BBIIOJHCHUE THIIOBOTO
THAPOIHEPTeTHIECKUX pacuera
YCTaHOBKax
3 3 10 14 i OcCHOBBl ~ paboOTBl  SIEPHBIX | BBIIOJIHEHHUE THIIOBOTO
peaKkTopoB pacyera
4 4 10 14 Tennossle JJIEKTPUYECKHE |  BBIMOJIHEHHE TUIIOBOTO
CTaHIIMH. pacueta
5 5 10 14 ATOMHBIE JJIEKTPUYECKHE |  BBINOJIHEHHE THUIIOBOIO
CTaHIIMH. pacueta
6 6 10 14 DHepreTHvecKue YCTAaHOBKH |  BBINOJHEHUE THIIOBOTO
THAPOIEKTPOCTAHIUH. pacueta
BBITIOJTHEHHE TUIIOBOTO
7 7 10 14 - HetpaauimonHas sHepreTuka.
pacueTa
OCHOBBI IHEPrOTEXHOJIOTUH U
BBITIOJTHEHHE TUIIOBOTO
8 8 10 21 - BTOPHYHBIE SHEPreTHIeCKHe
pacuera
pecypcebl.
HUroro: 85 119 -
5.2.3. IlpenonaBaHue JOUCUMIUIMHBI BENETCS C MPUMEHEHHEM CIECIYIOUIUX BHUJOB

00pa30BaTeNbHbIX TEXHOJIOTHUMA:
Jlekuusi-Bu3yanu3anus; npodIeMHas 3a1aqa.

6. TemaTHKa KypcOBBIX pad0T/IPOEKTOB

KypcoBbie paboThl/IpoeKThl Y4eOHBIM IJIAHOM HE MTPETYCMOTPEHBI.

7. KoHTpoJIbHBIE padoThI

KonrtponbHas pabota ais 3a04HOM GOpMbI 00ydeHus - 5 cemectp.

7.1. Meroaudeckue yka3aHusl Il BBITOJTHEHUS! KOHTPOJIBHBIX PadoT.

3a/laHue Ha pacyeTHYI0 pabOTy BBIJAET MPENoJjaBaTeib B Hadaje ceMecTpa COTJIAaCHO
rpaduky yueOHOH paboThl. VHAMBHIyanbHblE MCXOJHbIE TaHHbIE NPHUBEJCHBI B TaOJUIaX.
Homep BapmaHTa COOTBETCTBYeT MocienHell nudpe HoOMepa 3a4eTHOM KHMXKKU CTY/AEHTa,
BBITIOJTHSIFOIIETO PaboTy.

MeTtoauka BBIMOJHEHHWsT M BapuUaHTHl 3aJaHus NpuBeAeHbl B «OOmas sHepreTuka :
METOMYECKHE YyKa3aHWsd K KOHTPOJbHOM paboTe i OO0y4aroluxcs MO HarpaBlICHHUIO
noarotoBku 13.03.02 DnexTposHepreTuka M 3JIEKTPOTEXHUKA HarpaBieHHOCTh OOmias
sHepreTnka Bcex (opm obOydenuss / coct. U.C. CyxaueB; TrOMEHCKUN HHIYCTpPHAIBHBIN
yHuBepcureT. — Tromens: TUY, 2019. — 24 c».

7.2. TemaTHKa KOHTPOJIBHBIX PadOT.




Tema KOHTPOJIbHON PabOTHI:
PacueT mapameTpoB 37EKTPOCTAHIINH (10 BapHAHTaM).

8. OIIeHKa pe3yJbTaTOB 0CBOCHUSA JUCHHUIIIMHBI

8.1. KpI/ITepI/II/I OLI€CHUBaHHUA CTCIICHU ITIOJJTHOTBI M KadeCTBa OCBOCHUA KOMHCTCHHI/Iﬁ B

COOTBETCTBUHU C IIJIAHUPYEMBIMU pe3yJIbTaTaMU 00yueHuUs npuBeacHs! B [Ipunoxennn 1.

8.2. Pelitunromas cucrema OLICHUBAaHHUA CTCIICHU IIOJHOTHI

N KadyceCTBa OCBOCHHI

KOMITETCHIIMH 00yJaromuxcs 094Hor popMbl 00yueHusl npeacTaBieHa B Taosmie 8.1.

Tabmuna 8.1

Nen/n | Bupsl MeponpusTHii B paMKaX TeKyLIEro KOHTPOIs |

KomnuuectBo 6anios

| Texymas arrectanus

1 BrimontHeHME 1 3anuTa MpakTHIecKoil padboTsl Nel 10
2 BrinonHenue u 3anmra npakTHIecKo paboTer Ne2 10
3 KonnokBuym 10
NTOI'O 3a nepByro TEKYIIYIO aTTECTAIHIO 30

2 TeKyIas aTTecTanus
4 BrlmmotHeHHE | 3aUTa MPAKTHIECKON paboThl Ne3 10
S) BoinosnHeHue u 3amura npaktuueckoi padotsl Ned 10
6 Konnoksuym 10
NTOI'O 3a BTOPYIO TEKYIIYIO aTTECTALUIO 30

3 TeKymias aTTecTalys
7 BrlmmotHeHME ¥ 3aUTa MPAKTHIECKON paboThl NoS 5
8 BrinonHenue u 3anmra npakTHaeckoi paboTer Neb 5
9 BrlmmotHeHME ¥ 3aUTa MPAKTHIECKON paboThl Ne7 5
10 BrimonHenue u 3anmra npakTuaeckoi padboter Ne8 5
11 KonnokBuym 20
NTOI'O 3a TpeThIO TEKYITYIO aTTECTAINIO 40

BCEI'O

100

8.3. PelituHrOBag cCHUCTEMA OIEHUBAHUA CTEIEHU TIOJHOTEI

U KadyeCTBa OCBOCHUA

KOMITETEHIINI 00yJaromuxcs 3a09H0i popMbl 00ydeHHsl MpeicTaBiieHa B Tadmute 8.2.

Tabnuua 8.2
Nen/m | Buabl MeponpusTHil B paMKax TEKYIIEro KOHTPOJIS KonngectBo 6ajiioB
1 BrlnosiHeHue ¥ 3ammra KOHTPOJIbHON paboThI 40
2 OK3aMeH 60

BCEI'O

100

9. YuebOHO-MeTOANYECKOE U HH(POPMAIIHOHHOE 00ecTieYeHre TN CIUIIIHHbI

9.1. Ilepeuenp peKOMEHyeMOH JIUTEpaTyphl NpeacTasiieH B [Ipunoxenun 2.

9.2. CoBpemeHHble npodeccuoHanbHble 0a3bl TaHHBIX U MHPOPMAIMOHHBIE CIPaBOYHbBIE

CHCTCMBEI.

Hazpanue ObC HaumenoBanue Cchlnka Ha caiiT XapakTepucTuka onbaroreqHoro GpoHza,

OpraHu3aIyx JIOCTYTI K KOTOPOMY IPEI0CTaBISIETCS




JA0TOBOPOM

ONeKTPOHHBIN
KaTazuor/
DneKTpoHHAas
6ubmmoTeka
Tny

TUY, BUK

http://webirbis.tsogu.ru/

DJICKTPOHHBIA KAaTaJloT, BKIOYAKIIUN B ceOs
OnextpoHnyo oubianorexky TUY, rie HaxoaaTcs
yueOHHUKH, ydeOHBIE IIOCOOWS, METOIIYECKUEC
mocobus M NIp. JTOKYMEHTHI, aBTOpaMH KOTOPBIX
SIBIISIFOTCS] IPENOJIaBaTeNy U coTpyiHuku THUY.

9BC
HM31aTEIbCTBA
«Jlaapy

000
«M3gaTeabpcTBO
JIAHBb»

http://e.lanbook.com

OBC BKIIOYaeT »SJICKTPOHHBIE BEPCHH KHUT
uznarenbeTBa  «JlaHb» M ApYrux BeoyLIUX
H3]1aTCIIECTB yaebHoit JIUTEPATYpHL,
9JIEKTPOHHBIE BEPCUU TMEPUOIUYECKUX H3TaHUN
o €CTECTBEHHBIM, TEXHUYSCKUM U
TYMaHUTapHBIM HayKaM.

B THUVy NOJKIIOUECH JIOCTYII K
HUKETNEPEUUCIEHHBIM  KOJIIEKIIUSM:
«nxenepHsie Hayku»- M3narensctBo «JlaHb»
«uxenepusle Hayku» — W3parensctBo «JIMK
IIpece»

«Muxenepuble  Hayku» —  H3parenscTBO
«MamuHOCTpOEHUE

«umxenepuble  Haykun» —  H3pmarenbcTBO
«I"opHas kHUT2»

«MuxeHepHble  Haykuw» —  HM3parenscTBo
«MUCHUC»

«uxeHepHble  Haykuw» —  HM3parenscTBo
«HoBoe 3Hanue»

«uxenepHble Haykn» — M3natenscteo TITY
«umxenepuble  Haykun» —  H3parenbcTBO
TYCYP

«umxenepHble Hayku» — M3pmatenbckuil pom
«MDU»

«upopmarukan- HUznmarensctBo MK IIpeccy
9BbC

«TexHONMOTUU THINEBBIX TMPOU3BOJACTBY —
W3parensctBo «l'nopa»

«Xumus» — MzparensctBo UTXTY
«DKOHOMHKA M MEHEIKMEHT» — M3/1aTenscTBo
«@DHUHAHCHI U CTATUCTUKAY

«Marematnka» — M3garensctBo «JIaHby
«Teopernueckass mexaHuka» — M3narenbcTBO
«JlaHBY

«Du3uka» — M3narenscTBo «JIaHb)

«XuMus- «U3parenbpcTBO BMHOM.
Jlaboparopus 3HAHHI»

«OKOHOMHKA YW MEHEIKMEHT»- M3maTenscTBo
«Jlagb)

«OKOHOMHKA YW MEHEIKMEHT» -M3maTenscTBo
«amxoB u K»

Hayunas
AIEKTPOHHAS
OoubnroTeKa
ELIBRARY.RU

000 «PYHDOBb»

http://www.elibrary.ru

Hayunas 3NIEeKTpOHHAS 6ubimorexa
ELIBRARY.RU ABJIAETCS KpyIHEeUIuM
poccuiickuM ~ HHGOPMAMOHHBIM  MOPTAJIOM.
Bcero B anexTponHoii 6ubnmoreke 6omee 1400
POCCHHCKHMX HayYHO-TEXHHYECKHX >KypHAJIOB, B
ToM umciae Oosee 500 KypHaJIOB B OTKPHITOM
JOCTYIIE. TromeHckui HUHAYCTPHAIBHBII
YHHMBEPCHUTET UMEET MOANUCKY Ha KOJIIEKIHIO U3
95 poccuiickuX XypHajaOB B HMOITHOTEKCTOBOM
JJIEKTPOHHOM BHJIE.

9BC
«IPRbooks»

OO0 Kommnauus

«Ai IIu
Menua»

Op

www.iprbookshop.ru

B DBC IPRbooks coxepskurcst amrteparypa Io
Pa3NIUYHBIM TPYIIAM CIIEIHATBFHOCTEH, YTO JaeT
BO3MOYKHOCTh y4eOHBIM 3aBEJCHHSAM pPa3HBIX
npodwIeil HaAWTH WHTEPECYIOMNE MX H3JaHUs.
Tupoxo IpeCcTaBIeHa OpUANYecKas,
DKOHOMHYECKAasl  JUTeparypa, U3JAaHUSA 1O



http://webirbis.tsogu.ru/
http://e.lanbook.com/
http://www.elibrary.ru/
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TYMaHUTaPHBIM, TEXHUYECKHM, €CTCCTBCHHBIM,
(u3HKO-MaTEMaTHYECKUM HayKaM. AKTHBHO B
OBC  pa3BuWBAaIOTCS  OJKCKJIIO3WBHBIE  OJIOKH
JUTEpaTyphl O OTACIBHBIM CIEIHATBHOCTSIM,
HAlpUMeEp, AapXUTEKTypa U CTPOUTEIBCTBO,
THPOMETEOPOIIOT s, obpazoBaHue u
TeIarOTHKa U JIp.

3BC 000 www.studentlibrary.ru | Pecypc siBisieTcss 3J€KTpOHHOW OHONHOTEYHOM
«Koncynpranr | «Ilomurexpecype» CHCTEMOM, MPENOCTABILIOMCH JOCTYH uepes
CTYJCHTa» cetb UHTepHeT Kk yd4eOHOW muTepatype W
JIOTIOJTHUTENbHBIM MarepHanam,
OpUOOPETEHHBIM  HAa  OCHOBAaHHHM  OPSIMBIX

JIOTOBOPOB C MPaBo0OIIaTaTe MU,
3BC «Opaiit» | OO0 www.biblio-online.ru @DoHJ 3JCKTPOHHOW OMOIMOTEKH COCTABIISET
«DNMEKTPOHHOE 6omee 5000 HamMeHOBaHWH W TOCTOSHHO
H3/1aTENBCTBO MOMONTHACTCS HOBHHKAMH, B  OOJBIIMHCTBE
FOPAMT» CBOEM 3TO y4eOHMKH U Y4eOHbIE MOCOOMS IS

BCEX ypOBHEH podeCcCHOHANBEHOTO
0o0pa3oBaHMs OT BEIYUIMX HAYYHBIX LIKOJ C
cobmoaenuem TpeboBanuii HOBbIX PI'OCoB.

3BC «Book.ru» 00O «KunoPyc | https://www.book.ru/ BOOK.RU — 310 31eKTpoHHO-OHONIHOTEYHAS

McEauar

cucteMa Juil y4eOHBIX 3aBeneHHil. ComepKuT
JJIEKTPOHHBIE BEPCHUHM YYEOHHUKOB, Y4EOHBIX W
Hay4YHbBIX TI0COOMiT, MOHOTpad Uil IO Pa3THIHBIM
001aCTAM 3HaHUH.

9.3. JluneH3noHHOe W CBOOOJHO pacIpoCTpaHseMOe MporpaMMHOe oOecredeHue, B T.U.

OTCUYCCTBCHHOI'O HpOI/ISBOI[CTBa.
Windows 8,
Microsoft Office Professional Plus

10. MartepuanbHO-TEXHHYECKOe o0ecriedeHne M CUMILTHHbI

ITomemenus mis MMPOBCACHUA BCCX BUIOB pa6OTI>I, npeaAyCMOTPCHHBIX y‘{e6HBIM IIJIaHOM,

YKOMITJICKTOBAHBI HCO6XOI[I/IMI>IM O60py210BaHI/IeM U TCXHUYCCKHUMHU CPEACTBAMU 06yquH51.

Tabmuua 10.1

[Tepeuens o6opynoBaHus,
HEOOXOIMMOTO I OCBOECHHUS
JUCLUILINHBI

No
n/a

[lepeyeHb TEXHUYECKUX CPEICTB 00yUEHUS,
HGO6XO)II/IMI)IX JJIs1 OCBOCHUSA JUCHUITIIMHBI
(IeMOHCTpaAIIMOHHOE 000PYOBaHUE)

JIeKIIMOHHbBIE 3aHATHS:

KoMmuiekT MynbTuMeIuitHOT0 060pYyA0BaHUS:
MIPOEKTOP, IKPaH, KOMIBIOTEP, aKyCTHUECKas
cHucTeMa.

JlokanpHas 1 KOpHOpaTUBHASI CETh

[IpakTueckue 3aHATHS:
KomnbroTepHsbIil KJ1acc ¢ yCTaHOBJIECHHBIM
IPOrPaMMHBIM 00ecTIeYeHUEM

11.  Meroanueckue ykazanus no opranusanuu CPC

11.1. Mertoauueckue YKa3aHus 110 MOATOTOBKE K IPAKTUYCCKUM 3aHATHAM.
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[IpoBeneHne MPaKTUYECKUX 3aHATHH HANpaBIEHO HA 3aKpEIUICHHE IOJTYYEeHHBIX
TEOPETUYECKUX 3HAHUI O TEOPETUYECKHX OCHOBAaX IpeoOpa3oBaHUs TEIJIOBOM SHEPruM B
TETUIOIHEPTreTUYECKMX YCTAHOBKAX PA3IUYHBIX OTPACieil MPOMBIIUICHHOCTH U 3JEKTPOCTAHIINN
pasIMYHOIO THIIA, A TAKXKE IOJYyYEeHHE OCHOB IPOEKTUPOBAHMS M HKCIUTyaTallMM JaHHbBIX
YCTaHOBOK.

Kaxnoe npaktuyeckoe 3aHsATHE HMMEET HAUMEHOBAaHME M Lielb pabOThl, OCHOBHBIE
TEOPETUYECKHE TIOJOXKEHHUS, METOJUKY pEUIeHHS NPAaKTUYECKOTO 3aJaHusi, a TaKxKe
KOHTpOJIbHbIE BOIpOCHL. llocie BBIMOJIHEHUS MPAKTUYECKOro 3aJaHusl, KakIbld U3
00y4aromuxcsi MPeACTaBISET IMPENOoAaBaTeNl0 OTYET, OTBEYAET HA TEOPETUUYECKHE BOIPOCHI,
JIEMOHCTPUPYET YpPOBEHb CGHOPMHPOBAHHOCTU KomreTeHUMH. OT4yeT o mpojenaHHOH paboTe
JOJKEH OBITh MPEACTaBICH OO0yYarommMMcsl JTUOO B JI€Hb BBINOJHECHUS 3a/aHus, JIMOO Ha
cienyroneM 3aHiaTHd. OTYeThl O MPOJENAHHBIX PadOTax clelyeT BBINOIHATH Ha OTIEJIBHBIX
muctax (opmara A4; cxembl, TpaQuKH, PHUCYHKH HEOOXOIMMO BBINOJHATH HPOCTHIM
KapaHJaloM JIMOO C UCIHOJb30BAHMEM TIpapUuUecKUX pEeIakTOpOB B COOTBETCTBUU C
TpeboBanusimu crangaptoB ECK/]. Ha BeimonHeHne Kaxxaoi paOOThl OTBOJUTCS ONPEACICHHOE
KOJINYECTBO YacOB B COOTBETCTBUU C TEMATHMUYECKUM IUIAHOM H3Yy4YCHMs AUCUUILIUHBL. OTyer
BKJTIOYAET B C€OS: TUTYNIBHBIA JIUCT, IENb PadOTHI, pelIeHNe MPAKTUYECKOTO 3a/IaHUsI CO BCEMHU
HEO0XOIMMBIMU NOSCHEHUSIMU, TpaUKH 1 BEKTOPHbIE TUarpaMMbl P HEOOXOIUMOCTH, BBIBOJ
o padore.

bosee moapoOHble ykazaHust npuBeleHbl B «OOmias sHepreTuka : METOIUYECKHE
yKa3aHMs K MPAKTHYECKUM 3aHATHAM I 00y4aroIInuXcs 1o HampasieHnto noarotosku 13.03.02
DJEeKTpOdHEepreTuka M 3JIEKTPOTEXHHMKAa HAalpaBIEHHOCTh OJEKTPOCHAOXXeHUe BceX (opm
obyuenns / coct. U.C. CyxaueB; TroMeHCKUI MHIYCTpHATIBHBIN yHUBEpcUTeT. — Tromens: TUY,
2019. — 24 c».

11.2. MeTtoaudeckue yKa3aHus M0 OPraHU3allii CaMOCTOSITEIILHOW PabOTHI.

AynutopHas caMoOCTOATeNnbHash paboTa MO TUCIUIUIMHE BBIMOJIHAETCS Ha Y4eOHBIX
3aHATHUSAX TOJ] HETTOCPEICTBEHHBIM PYKOBOJICTBOM IIPEMOIABATENS U MO €ro 33/1aHUIO.

BueayautopHas camocTosiTenbHas paboTa CTyIEHTOB NMPEACTaBIsET COOOM JOrHYecKoe
IPOJIOJDKEHNE ayJAMTOPHBIX 3aHATHH. BHeaynmuTopHas camocTosTelbHas paboTa BBITIOIHIETCS
CTYACHTOM IO 3a/laHUI0 IperojaBaTelisi, HO 0e3 ero HEemoCPeICTBEHHOIO y4yacTHs. 3aTpaThbl
BpPEMEHU Ha BBIMOJIHEHHE 3TOW pabOTHI PETIIaMEHTHPYIOTCSI pab0oYUM y4eOHBIM TIaHOM. Pesxum
paboThl BEIOMpaeT caM O0OydaroIMHCs B 3aBUCUMOCTH OT CBOMX CHOCOOHOCTEH M KOHKPETHBIX
YCIOBUH.

CaMocTtosiTenbHass paboTa MOXKET OCYIIECTBIATHCA HWHAMBUAYAIbHO WU TPYIIaMU
CTYZICHTOB B 3aBUCHMOCTH OT II€JIH, 00beMa, KOHKPETHOW TEMaTHKH CaMOCTOATENBHON paboTHI,
YPOBHSI CIIO)KHOCTH, YPOBHSI YMEHUI CTYIEHTOB.

CamocrosiTenpHas paboTa BKIIOYAaeT B ceOst pabOTy ¢ KOHCIIEKTOM JICKIIUN, U3YyUCHUE U
KOHCIIEKTUPOBaHUE pPEKOMEHTyeMOi JUTEPaTYPHI, MOATOTOBKA MyJIbTUMEIHA-
COOOIIIEHUI/TOKIIAI0B, TTOATOTOBKA pedepara, TECTUpPOBAHUE, PEIICHHE 3aJaHui 10 00pasily,
BBITIOJTHEHHE YepTeX eil, cxeMm, pacueToB (rpaduueckux paboT), pelIeHHE CHUTYAIlHOHHBIX
(mpodeccroHANBHBIX)  3a/1a4, MOJATOTOBKA K JEJOBBIM HWIrpaM, NPOCKTHPOBaHWE U
MOJICTTMPOBAHUE PA3HBIX BHUJIOB U KOMIIOHEHTOB MPO(ECCHOHATBHOW AeATeIhbHOCTH, HAyYHO-
MCCIIeI0OBATENbCKYIO paboTy | JIp.

KoHTponb pe3ynbTaToB BHEAYIUTOPHOH CaMOCTOATENBbHOH pabOThl CTYIEHTOB MOMKET
OCYIIECTBIISITHCSL B TIpe/ieTiaX BPEMEHH, OTBEIEHHOTO Ha O00s3aTeNbHBbIC Y4eOHBIC 3aHSATHS II0
TUCITUIIIMHE U BHEAYIUTOPHYIO CAaMOCTOSITENIbHYIO paboTy CTYIEHTOB MO JUCIUIUIMHE, MOXKET
MIPOXOJUTH B MMCbMEHHOM, YCTHOM WIJIM CMEIIaHHOM (opme.

CaMocTtosiTenbHasi paboTa C TperojaBaTeNieM BKIOYaeT B ceOs WHIUBUAYATbHBIC
KOHCYJIbTAIIMH CTYACHTOB B TEYEHUE CEMECTpA.



CamocrosarenbHas paboTa ¢ Tpymnmoi BKIOYAET MPOBEACHUE TEKYHIMX KOHCYJbTAIHi
nepeJ1 MPOMEKYyTOYHBIMH BUIaMH KOHTPOJISL HJIM UTOTOBOM aTTECTAallNH.

CamocrosarenbHas paboTa cTyaeHTa 6e3 mpernoiaBaTelisi BKII0YaeT B ¢e0st MOArOTOBKY K
Pa3IMYHBIM BHJIAM KOHTPOJIBHBIX MCHBITAHUH, MOATOTOBKY M HAaNMCaHHE CaMOCTOSTEIbHBIX
BUJIOB paboT.

[lepen BBHIMOJHEHHEM BHEAYJUTOPHOH CAaMOCTOSTEIBHOM pPAaOOTHI CTYIACHT JIOJDKEH
BHUMATEIBHO BBICTYIIATh MHCTPYKTAXK IPETOAABATENS IO BBHIIOJHEHUIO 3a/laHMsl, KOTOPBIN
BKJIIOYAeT  ONpEJAeNCHHE IeAM  33JaHus, €ero CoJep)KaHHE, CPOKM  BBHIIOJHEHUS,
OpPUEHTHUPOBOUYHBIA 00BbEM pabOThl, OCHOBHBIE TPeOOBaHUS K pe3yiabTaraM paboThl, KpUTEPUU
OLICHKH. B mporecce MHCTpyKTaxa MpernojaBaTeilb MPeaylnpexIacT CTyJICHTOB O BO3MOXKHBIX
TUIMYHBIX OIIMOKaX, BCTPEUAIOIINXCS MIPH BBIMOJIHEHUH 33JaHUus. B METOINYECKUX yKa3aHUIX
K MPAKTUYECKUM 3aHATHUSAM INPHBEICHBI KaK WHIMBHUIyalbHBIC, TaK M TPYIIOBHIC 3a/JaHHS B
3aBHCUMOCTH OT IIeNM, 00beMa, KOHKPETHOW TEMAaTHKH CaMOCTOSTENbHOW paboThl, ypOBHS
CIIO)KHOCTU. B KauecTBe (hopM M METO/IOB KOHTPOJISI BHEAYIUTOPHON CaMOCTOSITEIBHON pabOThI
CTYZICHTOB HUCIOJB3YIOTCS ayJUTOPHBIC 3aHATHS, ATTECTAI[HIOHHBIE MEPOIIPHUSTHS, CAMOOTYETHI.

Kpurepusimu oLieHKM pe3ynbTaToB BHEAYJUTOPHON CaMOCTOSTEIBHOM pabOTHI CTyJACHTA
SIBIISTEOTCSL:

— YpOBEHb OCBOCHHS CTYICHTOM y4eOHOTr0 MaTepHala;

— YMEHHE CTyJAEHTa WCIOJIb30BaTh TEOPETHUECKUE 3HAHWS TPH  BBITOJHECHUU
NpPaKTHYECKHUX 33JaHUM;

— 000CHOBAaHHOCTh M YETKOCTh U3JIOKEHHS OTBETA;

— oopMIIeHHE MaTeprana B COOTBETCTBHHU C TPEOOBAHUSAMHU.



IInanupyemMble pe3ybTaThl 00yUeHHs 1Jis1 GOPMHPOBAHMS KOMIIETEHIMU U KPUTEPHUH UX OLleHUBAHUS

Jucnuminaa OOrmmias sHepreTHka
Kopn, nHanpasnenue noaroroBku 13.03.02 DnexkTpo3HepreTUKa U 3JeKTPOTEXHUKA
HamnpasieHnHocTh DnekTpocHabxkeHne

[Tpunoxenue 1

KO)I KOMIICTCHIIMH

KO}_'[ 1 HAaUMCHOBAHUEC PE3YyJIbTaTa
06y‘I€HI/I)1 10 JUCLUIIIIMHEC

Kpurepun onieHnBaHus pe3yIbTaToB 00yYESHUS

[IKC-1
Cnoco0eH y4acTBOBAaTh B
MPOEKTUPOBAHUU CUCTEM
3JIEKTPUYECKOTO NIPUBOJIA

MEXaHHU3MOB U
TEXHOJIOTHYCCKHUX
KOMIIJICKCOB, BKJIFOYas
3JEKTPUYECKUE MAILKHBI,
npeoOpa3oBartenn
3JIEKTPOIHEPI UM,
cornpsraromue,
YOPaBISIOLIUE U
peryaupyroniue ycTpoicTaa,
BO BCEX OTPACIISAX XO35HCTBA

1-2 3 4 5

YaCTHYHO 3HaeT 3HAeT B MOJHOM O0beMe
HE 3HAeT OCHOBHBIE OCHOBHBIE 3aKOHBI OCHOBHBbIE 3aKOHBI
3aKOHBI (PU3UKH U ¢buzuku U | XOpOIIO 3HAET OCHOBHBIC | (DM3HKH u
ANIEKTPOTEXHHKH, ANIEKTPOTEXHHKH, 3aKOHBI ¢buzuku U | DJIEKTPOTEXHUKH,
CBSI3aHHBIE CO CBSI3aHHBIC CO | DIEKTPOTEXHHUKH, CBSI3aHHBIE co
cnenuduKoit paboThI crenuuKoi paboThI | CBs3aHHBIC CO crieudukoi | crenupukoir  pabOTHI
JNEKTPUUECKUX CUCTEM U | JJIEKTPUYECKHX CUCTEM U | paboThI JNEKTPUYECKHUX | IMEKTPUYECKUX CHCTEM

ceTer

ceTer

CHCTEM U CeTeH

H ceTeit

YaCTHYHO yMeer JEMOHCTPHPYET yMEHHE
HE YMEeT pacCUYUTaTh | paccuuTaTh yMmeer KOPPEKTHO | PacCYHTATh
XapaKTePUCTUKH XapaKTePUCTUKH paccuyuTath XapaKTePUCTUKH
[IKC-1.2. pabouYux, PEeMOHTHBIX M | pabOYHMX, PEMOHTHBIX M | XapaKTEPHCTHKH pabo4mX, | pabouux, PEMOHTHBIX U
ObocHoBbiBaeT BBIOOP Hoc/IeaBapuiHBIX HocIeaBapuiHbIX PEMOHTHBIX U | ToclieaBapuitHbIX
1eN1ecO00PA3HOTO PelleH s PEKUMOB PEKUMOB HOC/IEaBAPMIHBIX PEXKUMOB | PEKMMOB
BJajeeT B
COBEpILICHCTBE
ciabo BIIaJeeT MeTOIaMHU
He BJaJeeT METOJaMHU | METOJIaMH WHIXKCHEPHOTO | BIajeer OCHOBHBIMH | MH)KEHEPHOI'O pacuera
MH)KEHEPHOI'O  pacyera | pacyera JJIEKTPUYECKHX | METOJIaMH  WH)KEHEPHOIO | JIEKTPUYECKUX  CeTel,
3JIEKTPUUYECKUX  CEeTeH, | ceTei, pacuera AJIEKTPUYECKUX | 00eCTieunBarOIUMU
o0ecTieynBarOINMHI o0ecTIeYnBarONTUMH ceTel, 00EeCTeYNBAOMUME | TpeOyeMyro
TpeOyeMyr0 HaJeXHOCTh | TpeOyeMylo HaIeKHOCTh | TpeOyeMyl  HaJAEKHOCTH | HaJIEKHOCTh
3JIEKTPOCHA0KEHHS 3NIEKTPOCHAOKESHHS ANEKTPOCHAOKCHUSI JNEKTPOCHAOKCHUS
notpeouTenen u | morpedurenei u | morpeburenen u | morpeburenei u
MOKa3aTenM  KauecTBa | MOKA3aTeNd  KadyecTBa | MOKAa3aTelsH KauecTBa | MOKa3aTeld  KayecTBa
JNEKTPOIHEPTHU JIIEKTPOIHEPIHU ANIEKTPOIHEPIHU JJIEKTPOIHEPIHU
IIKC-1.4. HE 3HAaeT OCHOBHBIC 3HaeT OCHOBHBIC 3aKOHBI | 3HaeT OCHOBHBIC MPHYMHBI, | 3HAeT CYIIIECTBO
JeMOoHCTpHpYeT MOHUMAaHHUE 3aKOHBI (DU3HKH, busuky, TPHUBOISIIHE K | Qu3pyeckux  sBICHUI,
B3aMMOCBSI3H 3a11a4 JJIEKTPOTEXHUKHU U JNIEKTPOTEXHUKH U | DIEKTPOMAarHUTHBIM MPOUCXOSIINX B




KO)I KOMIICTCHIIMH

KOH 1 HAaUMCHOBAHUEC PE3YyJIbTaTa
06y‘I€HI/IH 10 JTUCIHUIIINHEC

Kpurepun onieHnBaHus pe3yIbTaToB 00yYEeHUS

1-2 3 4 5
MPOEKTHPOBAHHUS U JIIEKTPOMEXaHUKH, JJIEKTPOMEXaHUKH, MEePEXOHBIM TPOIECCaM B | JJIEKTPUYECKHX
IKCIUTyaTalUH CBSI3aHHBIE CO CBSI3aHHBIC CO | DIEKTPUYECKUX CHCTEMaX CHCTEMax M CHUCTEeMax
crienudukoi paboTel crienudukon paboTsl 3NEKTPOCHAa0KEHHS
JNIEKTPUUECKHUX CETEH U | DIEKTPUYECKUX CeTell H MPOMBIIIIEHHBIX
CHCTEM CHCTEM HpeAnpUsITHI pu
Ppa3iInYHOrO pona
BO3MYLICHHAX
HOPMaJbHOTO
YCTaHOBHUBLIETOCS
pexuma
yMeeT BBOJIUTb
YMEeT PacCYUTHIBATH TOKU | HEOOXOIHMMBIC u
HE yMeeT PacCUUTHIBATh | yMeeT paccUMTHIBATh | CHMMETPHYHBIX U | 000OCHOBaHHBIC
TOKM CHUMMETPUYHBIX W | TOKM CHMMETPUYHBIX W | HECUMMETPHYHBIX JONYIICHHs u
HECUMMETPUYHBIX HECHUMMETPUYHBIX KOPOTKHUX 3aMBIKaHUH | OrpaHUYEHUS B
KOPOTKHUX 3aMbIKaHHUH KOPOTKHUX 3aMbIKaHUH pa3IMYHBIMH METOJAMHU pacuerax
Bnageer noHumaHuem
He BiajeeT HaBbikamu | Buaneer HaBbIKaMHU HEO0OX0AUMOCTH
pacyera PEKHMOB | pacuera PEKHMOB OTBETCTBEHHOT'O
ANIEKTPUUECKHX CXEM | DIIEKTPUUECKHUX cxeMm COONIOIeHHsT  TPaBHII
3aMeIICHUS CHCTEMBI | 3aMEILCHUS cucteMsbl | Briameer METOJ[aMH | TPOBEICHHS
TpaHCIIOPTa TpaHCIOpTa aHaM3a MOJyYCHHBIX | OPUCHTHPOBOYHBIX |
IEKTPUYCCKOH SHEPTrUM | DICKTPUUYECKOW SHEPIHH | pe3yJIbTAaTOB TOYHBIX PacyéToB
[IKC-2 [IKC-2.2. 3HAET B MOJHOM 00BEME
Croco0OeH y4acTBOBATh B JleMOHCTpHUPYET 3HAHUS HE 3HAeT METObI YaCTHYHO 3HAET METOIbI METO/IbI pacuera
9KCILUTyaTal[H CUCTEM OpraHHU3aIiy TEXHUYIECKOTO pacdera pexuMOB pacuera PEKMMOB | XOPOLIO  3HACT  METOIBI | PEKHMOB paboTsI
IIEKTPHUUECKOTO PUBOAA 00CITy)KMBaHHS U PEMOHTA PaboTHI cUCTEM paboTsI CHUCTEM | pacueTa pPEeXUMOB pabOTHI | CUCTEM
MEXaHU3MOB U AIEKTPOOOOPYIOBAHUS CHCTEM | NIEKTPOCHAOKESHUS ANIEKTPOCHAOKEHHS CHCTEM DJIEKTPOCHAOXKEHHSI | JIEKTPOCHAOKEHUsI
TEXHOJIOTUUECKHX 3JIEKTPUYECKOTO IPUBOJA HE yMeeT MNpPOHU3BOAMTH | yMEET MPOM3BOAUTH, O3 | ymeeT KOPPEKTHO | IEMOHCTPUPYET yMEHHE
KOMIUIEKCOB, BKITIOYas MEXaHHU3MOB U TEXHOJIOTHUECKHX | MaTEMaTHYECKOE CYIIECTBEHHBIX MPOU3BOIUTH HPOU3BOIUTH
ANIEKTPUUECKHIE MAIINHBI, KOMIUIEKCOB, BKITIOUas MO/ICTIMPOBaHNE 3aTpyJHEHHH, MaTreMaTUYecKoe MaTreMaTHYecKoe
npeoOpa3zoBaTesu ANIEKTPUUECKHUE MAIINHBI, MPOLIECCOB U OOBEKTOB | MaTeMaTHYecKoe MO/JICTIMPOBAHUE MPOIIECCOB | MOJICIUPOBAHHE
JJIEKTPOIHEPTHH, npeoOpazoBaTenu Ha 0asze MPOrpaMMHBIX | MOJEIMPOBAHHE u  00bekTOB Ha  0ase | MpoleccoB U OOBEKTOB
CONpsTaloIue, 3JIEKTPOIHEPTHH, COPSTAOIIHE, | CPEICTB IIPOLIECCOB U OOBEKTOB | MPOTrPaMMHBIX cpeacTB | Ha 0a3ze NPOrpaMMHBIX
YIPABISIONIHE U YIPABISIONIME ¥ PETYIUPYIONNE | aBTOMATH3UPOBAHHOTO Ha 0a3e MNPOTrpaMMHBIX | aBTOMAaTH3UPOBAHHOTO CpE/CTB
peryiampylomme ycTpoicTBa, YCTPOWCTBA, BO BCEX OTPACIAX | MPOEKTHPOBAHHUS U | cpeacTB MPOEKTUPOBAHUS 1 | aBTOMaTH3MPOBAHHOTO
BO BCEX OTpAcisiX X03gHCTBa X03sHCTBa nccieJ0BaHui aBTOMAaTH3HPOBAHHOTO nccIeJ0BaHNI TIPOEKTUPOBAHUS u




KO)I KOMIICTCHIIMH

KOH 1 HAaUMCHOBAHUEC PE3YyJIbTaTa
06y‘IEHI/IH 10 JTUCIHUIIINHEC

Kpurepun onieHnBaHus pe3yIbTaToB 00yYEeHUS

1-2 3 4 5
TIPOEKTUPOBAHUS u HCCIIeIOBaHUM
HCCIIeI0BaHUM
BlageeT B
HE BJIaJceT HaBBIKAaMM | cl1abo BJaJEET COBEpIIIEHCTBE
pacueta W | HaBBIKAMHM pacyeTa M | XOpOILIO BJIAJEET HaBbIKAMHM | HaBbIKAMU pacyeTa |
MIPOEKTUPOBAHUS MIPOEKTUPOBAHUSA pacuera ¥ NpOEKTUPOBAHUSA | IPOECKTUPOBAHUS
TEXHUYCCKUX 06’LGKTOBB TEXHUYCCKUX OGLGKTOBB TEXHUYCCKUX O6LCKTOB B TEXHUYCCKUX O6LGKTOB
COOTBETCTBHH C | COOTBETCTBHH C | COOTBETCTBHH c|B COOTBETCTBHH c
TEXHUYCCKUM 3aJaHHEM | TSXHHYSCKHM 3aJaHHeM | TEXHHMYECKHM 3aJaHHEeM C | TSXHHYSCKHM 3aJaHhuCM
c HCIOJIF30BAHUEM | C HCIOJIF30BAaHHUEM | HCIIOJIb30BaHHEM c HCIOJIF30BaHUEM
CTaHAAPTHBIX  CPEACTB | CTAHAAPTHBIX  CPEICTB | CTAHIAPTHBIX CPEACTB | CTAaHOAPTHBIX  CPEICTB
aBTOMAaTH3aINHI aBTOMAaTH3aIIHH aBTOMAaTH3aINHI aBTOMAaTH3aLHHI
MIPOEKTUPOBAHMS MIPOEKTUPOBAHMS MIPOEKTUPOBAHMS TIPOEKTUPOBAHMS




KAPTA
00ecreYeHHOCTH TUCIUIIJIMHBI Y4e0HOH M Y4eOHO-MeTOoUYeCKOii JTUTepaTypoil

Jucnumumaa OOmias SHepreTuka
Kox, manpasnenne moaroroku 13.03.02 DireKTposHEPreTHKA U 3JICKTPOTEXHUKA
HanpasienHocTs DnekTpocHaOXeHNE

[Tpunoxenue 2

n/n

Hazpanme yueoOHoro,
y4e0HO-MEeTOJUIECKOr0o
n31aHus,
aBTOp, W 3/1aTEIBCTBO, BUJ
W3/1aHHs, TOJ U3/IaHUs

KomnuectBo
9K3EMILISIPOB B
BUK

KontunreHnt
oOyJaromuxcs,
HCTIOJB3YIOIIUX

YKa3aHHYIO

JUTEPATYPY

ObecnedeHHOCT
b 00YJaOIIUXCS
JIUTEPaTYpOH,
%

Hamnuamne
3IEKTPOHHOTO
BapuaHTa B
OBC

(+h)

Kuruc, C. n. OGrras
JNMEKTPOIHEPreTHKa:  yueOHOoe
nocobue UL CTY/ICHTOB
HaIpaBlCHUSA 140200.62
"DneKkTposHepreTuka”  crenu-
aJTBHOCTH 140211.65
"DnekTpocHabkeHHe" OYHON |
3aouHoit popm oOyuenus / C. U.
Kumue, O. U. Tepman, [I. H.
[TayroB; TroM[HI'Y. - Tromens :
TroM['HI'Y, 2009. - 228 c.

Heorpannyennslit
JOCTYI

60

100

OCHOBBI COBPEMEHHOH
SHEPreTUKHU [OnexTponHbIi
pecypc] : y4eOHMK 171 BY30B : B
2 1./ mox o01mei penakuueit wi.-
xopp. PAH E.B. Amerucrosa.-5-
e u3l., crep.-M.: M3narenbckuit
mom MBU, 2010.

Heorpannyennsrit
JOCTYTI

60

100

Beictpunkuit , I ®@. OcHoBBI
9HEPreTHKN yueOHHK IS
CTYZICHTOB BY30B, 00y4alOIHXCsl
no  HampasieHusM 654500
"DNEeKTPO-TEXHUKA,
NEKTPOMEXaHHKA u
anekTporexHonoruss” u 650900
"Dnekrposnepreruka” / I. ©.
Boictpunkuii. - M. : UHOPA-M,
2007. - 278 c¢. - (Bsicuiee
00pa3oBaHue)

Heorpannyennsrit
JOCTYTI

60

100
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