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1. Ileaw u 3a1a4M OCBOEGHHUS JUCHUIIIUHBI

Heabio npenogaBanus TUCHUILUIMHBI «OO0IIasi YHEPreTUKay sBIseTCs (GopmMupoBaHUE y
CTYJICHTOB COBPEMEHHOTO YPOBHS TEOPETHYECKHX 3HAHUU B O0O0JACTH MpeoOpa3oBaHUS
SHEPIruM, TEXHOJIOTHU IPOU3BOJCTBA 3JEKTPOIHEPTrUU HA COBPEMEHHBIX 3JIEKTPOCTAHIIUSIX,
3aIATHl OKPYXKAOUIEH Cpelpl, a TaKXKe IMOJArOTOBKA CTYAEHTOB K OCBOEHHUIO CIELHAIBHBIX
JUCLHUILINH.

3agaum npenoaBaHus IUCHUILIAHBL
- U3JOXKUTh CUCTEMHO B (opme, [OOCTYHNHOW Ml TOHUMAaHHS CTYIEHTaMH, METOMIbI
MPOU3BOJICTBA AJICKTPOSHEPTMH HAa TMPOMBIIUICHHBIX JJEKTPOCTAHIMAX, a TakKXKe ¢
UCIIOJIb30BAHUEM HETPAJUIMOHHBIX W BO300HOBIISIEMBIX HCTOYHHKOB SHEPIHUH, OCHOBHBIC
MEpPOIIPUATHS, HAIPABJICHHBIE HA 3aLIUTY OKPYKAKOLIEH Cpe/ibl;

- W3Y4YUTh OCHOBHOE OOOpYIOBaHHWE M KOMIUICKCH pEICHHON 3alluThl M aBTOMATHUKHU
3JIEKTPOIHEPIreTUUECKUX CUCTEM;

- IPUBUTh HABBIKM IPOBEJACHUS AaHAJUTUYECKOW pPAaOOThl AJIi HPUHATHS TPaMOTHBIX
YIIPaBJIEHYECKUX PEIICHUH, 00ecTieunBaromuX P GEKTUBHYIO AEATEIBHOCTh YHEPTOCHCTEM.

2. MecTO AUCHUIJIMHBI B CTPYKTYpe 00pa30BaTe/IbHOM MPOrpaMMbl

JucnunimHa oTHOCHTCS K 0a30BOM 4YacTH IporpamMmbl OakaiaBpuara C HPUCBOSHUEM
kBanrukanuu «bakanaBp» 1mo HarmpasiaeHU0 moarotoBku 13.03.02 «DiekTposHepreTuka u
AIIEKTPOTEXHUKA".

OyHIaMEHTAIbHBIMA ~ OCHOBAMH  TPEMNOJaBaHUsl JUCHUIUIMHBI SIBJISOTCA:  «Bpicimas
MaTeMaTuKa», «Du3nkay.

JUCUUIIUHbI, TPU W3YYEHHH KOTOPBIX OYIYyT MCIOJIB30BAThCS KOMIETEHIIMU (3HAHUS,
YMEHHs, W HaBBIKH), NPHUOOPETEHHBIE B pe3yjibTaTe W3yYEHUS MJAaHHOW JUCIUILIAHBIL:
TeopeTrnueckre OCHOBBI AJIEKTPOTEXHUKH, ODJIEKTPUUECKHE MallWHbI, PU3HMUYECKUE OCHOBBI
ANEKTPOTEXHUKH, VYnpasnenue ANIEKTPONOTpeOICHHEM u SHEProcOepeKeHUEM,
ABTOMAaTH3UPOBAHHBIM  AJIEKTPONPUBOJ THUIIOBBIX IPOU3BOACTBEHHBIX MEXAHU3MOB U
TEXHOJIOTHYECKUX KOMIUIEKCOB.

3.TpeGoBanusi K yPOBHIO YCBOCHUSI CONEPKAHUS M CHUIITTHHbBI

[Ipouecc wu3ydyeHHs JOUCUMIUIMHBI HampaBiieH Ha (OpMHUpPOBAHHME CIEAYIOLIUX
KOMITETEHIINI ¥ MHJINKATOPOB UX JOCTUKEHUS:

Kox mo ®1'0OC NHaukaTopbl J0CTHKEHHUS IlnanupyemMsble pe3y/ibTaThl
o0y4yeHus 10 JUCHHUILIMHE
3YB)

Ob6menpodeccnoHanbHbIE




- OIIK-5 Cmocoben
UCIIOJIb30BATh
CBOICTBA
KOHCTPYKIIMOHHBIX U
ANEKTPOTEXHUIECKHUX
MaTepHaioB B
pacyerax mapameTpoB
U PEXHUMOB OOBEKTOB
npoecCHOHATBLHOM
JIeATEIILHOCTH.

- OIIK- 6 Cnocoben
MPOBOANTH U3MEPEHUS
IEKTPUICCKUX u
HEDJICKTPUICCKUX
BEJIMYHUH
PUMEHHUTEIBHO K
00BEKTaM
po(heCcCHOHATILHOM
eI TENLHOCTH

OIIK-5.1 JleMoHCTpHUpyeT
3HaHUE o0JyiacTell NMPUMEHEHMS,
CBOMCTB, XapakTEPUCTUK U
METO/I0B UCCIIEI0BaHUs
KOHCTPYKLIMOHHBIX MaTepUaoB

B COOTBETCTBUU C TPeOYEMbIMU

XapaKTEPUCTHKAMH L
UCIIONIb30BaHUsI B oOjacTu
podecCHOHATLHOM
JESITeTIbHOCTH.

OIIK-6.1 JlemoHcTpUpyeT
3HaHHUEC OCHOBHBIX METOJOB U
CpeAcTB MPOBECHUS
IKCIEPUMECHTATBHBIX
UCCIICIOBAHHUIA, CUCTEM
CTaHJAPTU3AIIH u
cepTudUKaIH.

OIIK-6.2 - BeiOupaer cpenctsa
U3MEpEHHI, MIPOBOJUT
U3MEPEHUS] DJIEKTPUYECKUX U
HERJIEKTPUYECKUX BEJTMYNH

3HATh:

— MCETOABI pacdc€Tta pPEKHUMOB

CUCTEM ANEKTpOCHA0KEHUS,
ceren pacrpeneneHus
JIEKTPOIHEPTUU u

3JIEKTPOIPUEMHHUKOB
YMmerh:

— NNPpHUMCHATDH HU3BCCTHBLIC

METObI IS

apamMeTpoB u

pacuera
IIPOU3BOIUTH
BbIOOD OCHOBHOTO
JIEKTPOO0OPYI0BAHNUS

O00BEKTOB 3JIEKTPOIHEPIreTUKH —
paccUMUTHIBATh U AHAJTU3UPOBATDH
napameTphbl IEKTPHUUECKUX

1ene Ha nepcoHanbHbIX OBM;

- TPOBOAWTH aHAIIU3 U CHUHTE3
ANEKTPUYECKUX  (QHUIBTPOB €
MOMOIIIBIO TIEpcoHaIbHBIX DBM

Baanern:

OIIK-6.3 -  OO6pabarsiBaeT

pE3yIbTaThI U3MEPEHUM " |- HaBbIKaMH pa3paboTKu

OIICHHUBACT UX MOTPEIIHOCTh OJTHOJIMHENHBIX CXEM
JIEKTPOCHAOKEHUS c
IpUMEHEHHEM TUIIOBOTO Habopa
3JEKTPOOOOPYAOBAHUS

B  pe3syabrare  u3y4eHMs = JAAHHOM  JAMCHUILIMHBI CTYAEHTBI  [JOJIKHbDI:



4. O0beM IMCHMIJIMHBI M BH/ABI Y4e0HOH padoThl

Taoauna 1
Bcero Cemectp
Bup yueOHoii padoThl yacos/ 3a4.e/] 0P0 300 0390
(010110) 300 0390 1 2 1
KonTakTHas padora (Bcero) 68/1,4 20/0,7 34/0,94 68/1,4 20/0,7 34/0,94
B ToMm uncne:
Jlexuun 34/0,5 10/0,1 17/0,47 34/0,5 10/0,1 17/0,47
[IpaKTHYECKHE 3aHSTHS 34/0,9 10/0,2 17/0,47 34/0,9 10/0,2 | 17/0,47
CamocrosiTejibHasi padora (Bcero) 76/1,6 151/4,2 112/3,1 76/1,6 151/4,2 | 112/3,1
B ToMm uucie:

[ToaroToBKa K MPAaKTUICCKUM 3aHATUIM 16/1,66 80/1,7 50/1,3 16/1,66 80/1,7 50/1,3
PacuetHo-rpaduueckre paboTs 12/0,88 46/1,38 13/0,3 12/0,88 46/1,38 13/0,3
[ToaroroBka k sK3aMeHy/3a4eTy 12/0,55 25/0,83 13/0,3 12/0,55 25/0,83 13/0,3

KonTpoasn 36/1 9/0,2 36/1 36/1 9/0,2 36/1

Bua orueTHOCTH IK3. IK3. IK3. IK3. IK3. IK3.

Ny B(.if;(; ? 180 180 180 180 180 180

asi TPYA0EMKOCTh
m}:[I/ICI[II)/I)l’IIj'II/IHbI BCETO B
3a4. 5 5 5 5 5 5
eIMHHUIAX




5. Copep:xanue THCUMILIIHMHbI
5.1.Pa3nenanl TMCHHUILIMHBI M BUALI 3aHATHHA

Taoauna 2

No HaumeHnoBanue pa3aesa IMCHMILIAHbBI Jleku. 3aH. Yacsl IIpak. 3aH. Yacsl Bcero yacos
/
e O®0 |3®0 | 0300 | OO | 300 | 0300 | 0O | 300 | 0300
ODO 1-ii cemectp, 3PO 2-ii cemectp O3DO 1-ii cemecTp

1 OneKTpo3HepreTuKa 6 2 6 2 12 4
2 OCHOBBI TEXHUYECKON TEPMOJIUHAMUKHI 6 5 2 6 5 2 12 4 4
3 TennoBast >IEKTPOIHEPTETHKA 4 2 4 2 8 4
4 ATOMHBIE DIIEKTPUYECKHE CTAHINH 2 2 2 2 4 4
5 I'mpposnepreruka 4 2 4 2 ] 4
6 O6opynoBaHle MPOU3BOJICTBA U TIepeaun 6 4 ) 6 4 ) 12 8 4

JNEKTPUYECKON IHEPTUU
7 Bo3zoOHoBIsIeMas sHEpreTHKa 4 3 4 3 8 6

4 4 8

8 [Tpobnemsbl 1 IEpCIIEKTHBBI ) ) 2 ) 4 4

3JIEKTPOIHEPTETUKHU

n
rore 34 10 17 w | 10 17 68 | 20 34




5.2. Jlekunonusle 3auaTuss O®O 1 cemectp, 3®0O 2 cemecTp

Jr;f;_)H HaumenoBaHnue pa3aesa Conep:xanue pasjaena
AUCHUILINHBI 110
cemecTpam
1 DNeKTpOIHEPreTUKa O6mue ceeaenus. TOMITMBO-IHEPTETUUECKUM KOMILIEKC
(TOK) Poccun. Oneprernueckas nonutruka Poccuu.
DHepropecypcbl. OpraHnyeckoe TOIIMBO: COCTaB U
xapakTepucTuku. Heopranmdeckoe TormnBo. SnepHoe
TOMINBO. Bo300HOBIsIeMble 1 HEBO30OHOBIISIEMbIE
MCTOYHUKU SHEPTUH.
2 OCHOBBI TEXHUYECKOU OcHoBHbIE TOHATHS TepMOAWHAMUKU. [lepBblii 3aKoH
TEPMOJUHAMUKHU TepMOJAUHAMHUKU.  BTopoil  3akOH  TepMOJAMHAMUKH.
TepMoIMHaMHUYECKHE CBOWCTBA M IIPOLECCH PEAIBHBIX
ra3oB U napoB. L{ukibl 3HepreTnyeckux ycraHoBok. L{ukin
Kapmno.
3 TemnoBas Tunet TETJIOBBIX AJIEKTPOCTAHIUI (T3C):
AJIEKTPOIHEPreTUKa KOHJICHCAllUOHHBIE (K2C, I'POC) u
TETIORJIEKTPOIEHTPAIIH (TOL). [Ipocreitmme

IPUHIUIINAIBHBIE TEIUIOBBIE CXEMBI JJEKTPOCTAHIUN.
Cyrounsle U rojoBble TpaduKH  TEIJIOBBIX U
ANEKTPUYECKUX HArpy30K; BHIOOP 3IEKTPOCTAHIMM AJI MX
nokpeitus. [lorepu n KII/[ TemioBeIx 1eKTpocTaHIMM Ha

OpTraHU4Y€CKOM TOIIJINBCE. ITokazarenu TEIJIOBOM

Taoauua 3



SKOHOMUYHOCTH TEII0AJIEKTPOLIEHTpaIeH (TOL).
VcnoBuss  NPUMEHUMOCTH  CXEM  Pa3feibHOrO U
KOMOHWHHUPOBAHHOTO 9HEPro-CHAOKEHUSI.
TemnocuabxeHue.

Cxembl otnycka oT TOI] mapa U ceTeBoil BOJbI BHEIIIHUM
norpeburensiMm. OCHOBHOE 3HEpPreTuyeckoe 000pya0BaHUE
TEIJIOBBIX ANEKTPOCTAHILIUH. BcnomorarensHoe
000py/1I0BaHKE TEIJIOBBIX AIEKTPOCTAHIIUM.
['azorypOunHble 1 maporazoBble ycraHoBku TOC.
Korenepanusi. [ToBbiIeHNE 3KOHOMHUYHOCTH
KOMOWHHUPOBAHHBIX YCTaHOBOK.

Ju3enbpHble JIEKTPOCTAHIINU.

OxpaHa OKpyXarllel cpelbl OT BO3ACHCTBHUS TEIIOBBIX
ANEKTPOCTAHIIUH.

ATOMHEIE SJICKTPUYCCKUC
CTaHIIMH

[TonsiTne 0 smepHBIX LENHBIX peakiusx. OCHOBBI
du3nYecKkoro pacdera sAAEepHOro peakropa. [nybunHa
BbITOpaHus sifepHoro Ttorumea. TemsnoBble cxembl ADC:
OJIHOKOHTYpHasl, ABYXKOHTYpHAasi U TPEXKOHTYpHasl.
OcHoBHOe sHepreTuueckoe ooopynoanne ADC: aTOMHbIE
peaxTtopsl Tunia PBMK, BBOP u bH; ocHOBHBIE OTinuns n
0COOEHHOCTH 3TUX THIIOB SHEPreTHUYECKHX pPEaKTOPOB.
PeakropHuslie YCTaHOBKH JBYXKOHTYPHBIX ADC.
BricokoTeMmiepaTypHble  ra300XJaXIaeMble  PEAKTOPBI
(BTI'P). OcHOBBI TEIJIOBOTO pacuera maporeHeparopa c
BO/10-BOJISIHBIM SHEPTeTUYECKIM PEaKTOPOM.

Atomuble ctaniuu TerocHabxkenus (ACT); peakTopHbIe
yctaHoBKH 111 ACT. ATOMHBIE TEIJIO3JIEKTPOLEHTPAIN
(ATDLY).




Ocobennoctu napotypounnoro mukiaa ADC.

I'unposuepreTuka

OCHOBBI I'MJIPO’HEPTETUKU: OCHOBHBIE XaPaKTEPUCTUKH
IIOTOKA BOIbI; YPAaBHEHUE HEPA3phIBHOCTH IIOTOKA
KUJKOCTH; ypaBHEHUE bepHyn; ruIpoIMHaMUYECKHM
HaIop, T’UJAPaBIN4YECKOe COPOTUBIIEHUE U ITOTEPS HANopa
KUJKOCTH.

OcHOBHBIE THPOJOTMUYECKUE XapaKTEPUCTHKHU PEK:
pacxo]1 BOJbl, HOpMa M MOJlyJIb CTOKa, paboTa BOJSIHOTO
IIOTOKA.

Knaccugukanus ruapaBindeckux TypOUH 1is
ruzposiekTpoctaniuil (I'9C): akTUBHBIE U peaKTUBHbIE
TUAPOTYPOUHBI; SHEPreTUUECKHE XapaKTEePUCTUKU
TUAPOTYpOUH.

CocTaB 1 KOMIIOHOBKa OCHOBHBIX coopyskeHuit ['2C.
KackanHoe 1 KOMIIJIEKCHOE UCIIOJIb30BaHUE BOJIHBIX
pecypcoB. PerynupoBaHue peqHoro cToka.
[TpoexTrpoBaHue U IKCIUTyaTalMs THAPO-IHEPTETUIECKUX
YCTaHOBOK.

I'naposHepreTrka MaibIx rugpodiekrpoctanumii: '9C
PYCIOBbIE, IPUIUIOTUHHBIE; THIPOAKKYMYIHPYIOIIHNE
anektpoctadiuu (I"”ADC); mprIMBHBIEC AJIEKTPOCTAHITNHI
(IT2C); BoTHOBBIE YIHEPTOYCTAHOBKH.

Pemenue skonoruueckux npodiemM npyu KOMIUIEKCHOM
MCII0JIb30BaHUU BOJIHBIX PECYPCOB.

O6opynoBanue
MIPOU3BOJICTBA U TIEpEIaYH

OcHoBHbIE IOHATHUSA U omipeaeneHus. cropudeckuit 0630p
MIPOU3BOJICTBA U NIEPEIauy IEKTPUUECKON SHEPTUH B




JJIEKTPUYECKON SHEPTUU

Poccun. [IpenmyiecTBa 00beTUHEHHBIX
AIIEKTPOIHEPTreTHIecKuX cucteM. Kiaccuduxarms
NEKTpUYECKuX cereil. HoMuHanbHbIE HAPSKEHUS
anekTpuueckux cereid. TpeGoBaHus, npeabsBIsieMble K
JJIEKTPUYECKUM CETSM IIPU UX IPOEKTUPOBAHUN,
COOpY’KEHHUH U 3KCIUTyaTaluu. Paboune pexxuMel paboThI
JNEKTPUYECKUX CETEN.

OcHOBBI Tpo1IECCa TPOU3BOJICTBA IEKTPUUECKON
DHEPIUH.

OCHOBHBIE 3JIEMEHTBI 3JIEKTPOIHEPTETUUECKUX CUCTEM:
TeHEepaTOpPBl, TUHUM JIEKTPOIepeaun, TpaHchopMaTopbl
U aBTOTPAHC(OPMATOPHI, Y3JIbl KOMIIJICKCHBIX HAarPy30K.
OcCHOBHBIE CBEICHUS 0 KOHCTPYKIIMH BO3YIIHBIX JIMHUM.
KOHCTpYyKTHBHBIE 371EMEHTHI BO3AYIIHBIX JUHHUI: IPOBOJA
Y TPOCBHI, U30JIATOPBL, TUHENHASA apMaTypa, ONopsl U
OCHOBaHMUS.

OcCHOBHBIE CBEIEHUS 0 KOHCTPYKIMX KaOeIbHbBIX
ANIEKTpUYeCcKUX JTUHUHA. KOHCTpyKIIMU CUIIOBBIX Kabemnen.

Bo3ooOHOBISIEMAas
JHEpreTHKa

ConneuHnsle sHEpreTHUEcKUe ycTaHOBKU. [Ipeobpa3oBanue
COJIHEYHOM PHEPIUH B JPYTHUE BUbI SHEPTUU: TEIJIOTY U
AIIEKTPUYECTBO. DHEPTUSA BO3AYLIHOIO TOTOKA U
mMotHocTh BOY. OcHoBHbie TR BDY. Knaccudukanus
BETPOYCTaHOBOK. VIHIIOpHBIE U O(IIOPHBIE BETPOIIAPKHY;
BETPOIHEPTeTHKA B CUCTEMAX JIEKTPOCHAOXKEHNS.
OHeprus BoIH. BoiiHOBOE IBHKEHUE. DHEPTHS U
MOIIIHOCTbH BOJH. Y CTpOMCTBa JiIsl MpeoOpa3oBaHus
SHEPruu BOJIH. DHEprus Temia okeana. Mcnons3oBanue
HU3KOIIOTEHIIMAIBbHON TEIUI0BOM dHepruu. OneHka




3¢ (HEKTUBHOCTH JIEKTPOCTAHIIUU C HCIIOJIb30BAHHEM
TEIJIOBOM HEPTUH OKEAHA.

DHeprusi NpwinBOB. [[pUunHbI BO3HUKHOBEHUS TPUIIMBOB.
VYceunenne npuiiMBoB. DHEPTUs MPUIUBOB. MOIIHOCTD
MPUWIMBHBIX T€YEeHUH. MOIIHOCTh OIbEMA BOJBI.
CusuruiiHple M KBagpaTypHble NpUauBbL. [IpunHimn
NeNCcTBUS U rpaduK BbIIaBAEMON MOIIHOCTH MPUIMBHON
ANEKTPOCTAHIIUEN.

I'eorepmanbHas sHEprys. XapaKTepHbIE 30HbI U OCHOBHBIE
MeCTa KOHLIEHTPALUK F€0TEPMAJIbHON SHEPTruu 3eMIIH.
Hcnonp30BaHue reoTepMaibHbIX PECYPCOB.

8 [IpoGnems! u OCHOBBI PHEPrOTEXHOJIOTHH. BTOpruHbIE SHEPTrOpeCypCh
MEPCIEKTUBBI (BOP). Knaccuduxanus BOP u nanpasnenus ux
3JIEKTPOIHEPTETUKU UCIIOJIb30BaHUS. Y THIIN3AI[MOHHBIE SHEPTEeTUYECKHE

ycTaHOBKH. Pecypcocbeperatoniye TEXHOJIOTHH.
Dueprocoepexenne. OCHOBHBIC HAIPABIICHUS
paIMOHAEHOTO UCIIOBE30BAHMS SHEPTHH.

5.3. JlaGopaTopHblii IPAKTHKYM— He NMPe1ycCMOTPeH KypcoM

5.4. IlpakTu4yeckue 3aHATHS (CEMHUHAPBI):

Ne

o HaumeHnoBaHue pa3aesa Conep:xaHue pa3aesa

AUCHUIIJIMHBI 110
ceMecTpam

Taoanmna 4



DNEeKTpOIHEPreTUKa

TomnuBo-3Heprernueckuit  komrieke (TOK) Poccum.
DHepreTuyeckass MojauTuka Poccuu. DHepropecypcsl.
Oprannueckoe TOIUIMBO: COCTaB U  XapaKTEPUCTHKHU.
Heoprannueckoe TOILIMBO. Snepnoe TOILTUBO.
Bo3o0OHOBIsIeMbIE W HEBO30OHOBJISIEMbIE  MCTOYHUKH
SHEPTHH.

OCHOBBI TEXHUYECKOU
TEPMOJAMHAMUKH

TexHudeckass TEPMOJMHAMHKA: OCHOBHBIC  IIOHATHSA
TEPMOJIMHAMUKH; MIEPBBIN 3aKOH TEPMOJIMHAMUKH; BTOPOU
3aKOH TEPMOJAMHAMUKH; TEPMOJNHAMHYECKUE CBOWCTBA U
IIPOLIECCHl  PEAIBHBIX  Ta30B M IApOB;  LUKIJIBI
HYHEPreTUYECKUX YCTaHOBOK. TennooOMmeH:
TEIIONPOBOJHOCTD; KOHBEKTHBHBIN TEII000MEH;
TEII000MEH U3JTy4YeHUEM; TeIUIoNepeiada; CI0KHbIHI
TEINIOOOMEH;  OCHOBBI ~ pacyeToB  TEMJI0O0OMEHHBIX
anmnaparos.

TemmoBas
3JIEKTPOIHEPreTUKa

DIeMEHTEI TEXHOJIOTHYECKON CXEMBI TEIIIOBOM
ANEKTPUYECKON CTaHIINU. IToka3arenmu,
XapakTepU3yIole pPeXUM pabOThl W IKOHOMHUYHOCTh
TEIUIOBBIX AJIEKTPOCTAHIUI

ATOMHBIE 3JIEKTPUUYECKHE
CTaHLIUU

DIeMEHTEI TEXHOJIOTHYECKOM CXEMBI aTOMHOM
ANEKTpUYECKON cTaHUuuM. [IOHSATHE O SAIEpHBIX LEMHBIX
peakiusax. OCHOBBI (PU3HUECKOTO pacyeTa sIepHOro
peakTopa. [ myOrHa BRITOpaHHUs SIIEPHOTO TOTLTUBA.
OCHOBBI TEIUIOBOIO pacyeTa MaporeHeparopa c BOJO-
BOJISIHBIM DHEPT€TUUYECKUM PEAKTOPOM.

I'mpposneprerrka

OcCHOBHbBIE XapaKTEPUCTUKHU DPEK: pacxoia BOAbI, HOpMa
CTOKa, paboTa BOJSHOrO NoToKa. I'maposHepreTuueckue
YCTaHOBKH; TUAPOIHEPTOPECYPCHI, CXEMBI NCIIOIb30BAHUS




THJIPABINYECKOM SHEPTHH, THIIBI IJIOTUH, KJIacCcu(pukanus
TUAPOIIEKTPOCTAHIMM. PycCllOBBIE, NPUIIOTHHHBIE W
JIepUBALlOHHBIE I'2C, TUAPOAKKYMYJIUPYIOILHE
anextpoctadiuu (I'”ADC) u npuIIMBHBIC AIEKTPOCTAHIINH
(I12C). MupoBsie THAPOIHEPTOPECYPCHI u
ruaposHepropecypcesl Poccun.

O6opynoBanue
IIPOU3BOJICTBA U IIEpeIadn
JIEKTPUYECKON SJHEPTUU

[TpenmymiecTBa 00BETUHEHHBIX YJIEKTPOIHEPTETHYECKIX
cucreM. Knaccuukarust a31eKTpHIecKux ceTei.
HomunanbHble HanpsiKeHUsl 3JIEKTPUUYECKUX CETEH.
Pabouue pexumbl pabOThI AIEKTPUUECKUX CETEMH.
OcHOBBI IIpo1iECcCa TPOU3BOJACTBA NIEKTPUUECKON
SHEPIUH.

OCHOBHBIE 2JIEMEHTBI DJIEKTPOIHEPTETUYECKUX CUCTEM:
TeHepaTophl, IMHUU 3JIEKTpoIepelaun, TpaHC(HOpMaTOphI
U aBTOTPAHC(OPMATOPHI, Y3JIbl KOMIIJICKCHBIX HAarpy30K.
OcHOBHBIE CBE/IEHUS 0 KOHCTPYKIIMH BO3IYIIHBIX JIMHUH.
KoHCTpyKTUBHBIE 371€MEHTHI BO3AYIIHBIX JUHUI: IPOBOJIA
U TPOCBI, U30JIATOPHI, TUHEHHAs apMaTypa, Onopbl U
OCHOBAHHS.

OCHOBHBIE CBEJIEHUS O KOHCTPYKIHUAX KaOeTbHBIX
ANIEKTPUUYECKHUX JIMHUHN. KOHCTpYKIIMU CUIOBBIX Kabemew.

Bo3o0OHOBIsIEMAs
SHEpreTHKa

Hetpaauunonnsie BO300HOBIIsSIEMbIE UICTOUHUKN YHEPTUU:
COJIHEUHBIE, BETPOBBIE, TI'€OTEPMAJIbHBIE, BOJHOBBIE.
[IpuHIMnIMansHbIE CrocoObl HCIIOJIb30BaHUs
BO300OHOBJSIEMOW  HHEpruM. TUNBI  YCTAaHOBOK  IIO
UCIIOJIb30BAaHUIO BO300HOBJIIEMONM HHEPIUU: COJIHEYHBIE
JNEKTPOCTAHIINH, reoTepMajbHbIe TEIJIOBBIE
JJIEKTPOCTAHLIVH, BETPOIHEPIETUYECKHUE YCTAHOBKH.




8 [Tpobnems! 1 Knaccugukarus Bcex BHIOB SHEPTHHU IS IPOBEICHHS
MEPCIEKTUBBI CKBO3HBIX pacueToB dHEproeMkocTH. CTpyKTypa
3JIEKTPOIHEPTETUKU MHPOBOT'0 TOIUIMBHO-3HEPreTHUECKOro OajlaHca B
HayaJie TeKyIIero CTOJETHS. 3arachl SHEPropecypcosB,
BO300HOBIISIEMbIE U HEBO30OHOBIISIEMbIE YPHEPIeTHIECKHUE

pecypchl.

Hepeqem, BOIIPOCOB JJIfl ITIOATOTOBKH K CCMUHAPCKUM 3aHATUAM

. AKTHUBHBIE TapoBbIe TypOUHbI. PeakTuBHBIE apoBbie TypOuHbL. MomrHocts u KIT/I.

. Atomuble 3nekTpuueckue ctaniuu (ADC), obuue nmonoxeHus, Ukl ADC U ux 3¢ (HEeKTUBHOCTh; TPEXKOHTYpHBIE MapoTypOuHHbsie ADC.
. ATOMHBIE 3JIEKTPOCTAaHIMH, THUIIBI S/IEPHBIX PEAKTOPOB, TeXHOJMOTHUecKas cxema ADC.

. ADC ¢ kaHanbHBIMH BOAOTPa(UTOBBIMU KHUIISIIIUMU peakTopamu. ADC ¢ peakTopaMu Ha OBICTPBIX HEUTPOHAX.

. buosHepreruka.

. BeTpoBbIe 35IeKTpOCTaHIIUH.

. BerposHepreTika B cucTeMax 3J€KTPOCHA0KEHHUS.

. Bomoxpanunumia I'DC, ux BIMsHEE Ha OKPYKAIOIIYIO cpeny. PerynupoBanue peuyHoro ctoka Bogoxpanmwiuiamu ['IC.
9. BonsiHbIe 5KOHOMaN3€ephl: TUIIbI, KOHCTPYKLUS, OCOOEHHOCTH TETJI000MeHa.

10. BozayxomoiorpeBarenu: THIbI, KOHCTPYKIIHS, OCOOEHHOCTH TEII00OMEHa.

11. l'azoTypOuHHBIE U Mapora3oBbie ycTaHOBKH TOC.

12. I'eoTepmanbHbI€ 37IEKTPOCTAHIINH.

00 3N L AW

13. T'uapoakkyMyIupyroIue 3JeKTPOCTaHIIUH, IEPCIIEKTUBBI PA3BUTUS THIPOIHEPTETUKY.

14. I'uapOdIIEKTPUYECKUE CTAHIIVH.

15. JleficTBue pabouero Tena Ha Jonatku TypOuHbl. Kinaccudukanus napoBbix TypOUH.

16. JluzenpHbIE SJIEKTPOCTAHIUH.

17. InmopHble ¥ 0pIIOPHBIE BETPOHAPKH.

18. McTrouHuky SHepruu: Kiaccu(ukanus UCTOYHUKOB SHEPTHH, XapaKTEPUCTHKA BO30OHOBIISIEMbIX U HEBO30OHOBISIEMbIX HCTOYHUKOB SHEPTHH U UX
3arackl, COBpPEeMEHHbIE CTIOCOOBI MOTYUYEHUS SHEPTUH.



19. KackagHoe 1 KOMILUIEKCHOE MCTOIb30BaHUE BOJHBIX pecypcoB. Kackagnoe perynupoBanue croka Bogoxpanuiauiamu ['9C.

20. Knaccuduxanus ruapoTypOrH, KJIacChl U CUCTEMbl. AKTHBHBIE THAPOTYPOUHBIL.

21. Knaccuduxanus napoBsix KOTJIOB. OCHOBHBIE XapaKTEPUCTHKH MAPOBBIX KOTIIOB.

22. Knaccudukarus 37eKTpuieckux cTanmuii. CriocoObl TPOU3BOJICTBA IEKTPUICCKON U TETIOBOM SHEPTHUH.

23. KOHBEKTUBHBIN U JTYYUCTHIH TETNIOOOMEH.

24. KoHtleHCallMOHHBIE YCTPOMCTBA MApOBBIX TYPOUH.

25. KorenbHble yCTaHOBKH U IIApOTE€HEPATOPBI.

26. KotenpHble ycraHoBku TOC, oOmue MOJOXKEHHs, OCHOBHBIE BHJbl KOTEIbHBIX arperaToB: 3HEPreTMYECKHe KOTEJIbHBIE arperarbl, KOTJIbI
IIPOU3BOJICTBEHHBIX KOTEJIbHBIX, BOJOTPEHHBIE KOTIIbI OTOIMUTEIbHBIX KOTEIbHbIX.

277. MarHuTorupoAMHaMUYECKUE T€HEPATOPBI.

28. Manas sHepreTuka.

29. HakonuTtenu 3HEpruu.

30. HerpaauunoHHbie BO300OHOBIISIEMbIE HCTOUYHUKH SHEPTHH.

31. Obmas xapakTepuUCTHKa, Mpolecc MpeoOpa3oBaHMs I'MJIPOIHEPTUN B AJIEKTPUUECKYIO Ha PA3IMYHBIX THIAX T'MJIPOIHEPTeTHUECKUX YCTaHOBOK,
cxema CcO3/aHus Harmopa U ocHoBHoe o0opynoBanue ['DC, ynpasnenue arperatamu I'9C.

32. O0ume cBeleHUs U THUITBI AIEKTPOCTAHITUH.

33. OcHOBHBIE MOBEPXHOCTH HarpeBa MapoBOro KOTjia, Ha3HAYCHHE.

34. OcHOBHBIE CITIOCOOBI OpraHU3aLMU YHEPTOCOEPETaAOIINX TEXHOIOTUMN. Y TUIN3aisl BTOPUYHBIX SHEPTOPECYPCOB.

35. OcHOBBI pecypco- U PHEProcOepeKeHUsI: UCIIOIb30BAHIE BTOPUUHBIX YIHEPTOPECYPCOB.

36. OcHOBBI TEOPUH TEIIIOOOMEHA.

37. OcoOble cXeMbl UCTIOJIb30BaHUS BOJHBIX pecypcoB. CXeMbl HACOCHOTO aKKYMYJIMPOBAHUS BOJTHOW SHEPIUU.

38. ITapoBoii KOTEN U €r0 OCHOBHBIE AIEMEHTHI. KOHCTpYKIIMN TapOBBIX KOTJIOB.

39. [TapoBsle 1 ra30BbIE TYPOUHBI.

40. ITapoBeie TypOunbsl TOC, obume cBeaeHus, Npeodpa3oBaHUE PHEPIUU B COIUIAX M HAa PabOYMX JIONATKaX, BHYTPEHHUE M BHEIIHUE MOTEpPHU B
Typoune, KII/.

41. Ilapora3oBble yCTaHOBKH. JIByXBaJibHbIE TYpOOTE€HEPATOPHI.

42. IlaponeperpeBareiabHble TOBEPXHOCTH HArpeBa: TUIIbI, KOHCTPYKIIHS, 0COOEHHOCTH TEIJI000MEHa.

43. IlapotypOunnsie anektpuueckue ctaniuu (KOC u TOL).

44. TInotunsl ['DC, Tunsl u koHcTpykuuu. [TosepxHoctHbie 3aTBOpsl [ DC. I'mybunnsie 3aTBOpbl 'IC. 3nanus ['DC, TUIBI M KOHCTPYKIIUH.



45. TloBepXHOCTH HarpeBa: KOHCTPYKIIHS, OCOOEHHOCTH TETIO0OMEHa.

46. TloBbimenue 3(pPeKTUBHOCTH UCTIONB30BaHUS TOTIMBO-IHEPTETUYECKUX PECYPCOB.

47. IIpeoOpa3zoBaHKe COTHEYHON SHEPTUH B IPYTU€ BUIIBI SHEPTUU — TEIUIOTY U AJIEKTPHUYECTBO.

48. TIpeoOpa3zoBaHMe YHEPTUU: BO3MOKHOCTH MIPEBPALLICHUS OJHUX BUOB YHEPTUU B IpYTHE, OCHOBHBIE 3aKOHBI TEPMOJUHAMUKH, OCHOBHBIE CBOMCTBA
TEIUIOThI, TEOPETUYECKHE OCHOBHI MPe0Opa30BaHMs SHEPTUU B TEIUIOBBIX ABUTATEISIX.

49. IlpunuBHBIE EKTpUUECKUE cTaHIIMU. BosHOBBIE nekTpocTaniuu. Masbie u Mukpo ['2C.

50. IIpuniun paboThI SIIEPHOTO YHEPTETHUECKOT0 PEaKTOPa, TUIIBI AAEPHBIX peakTopoB. ADC ¢ BOJO-BOJASHBIMU SHEPTETHUECKUMH PEAKTOPAMHU.

51. IIpoGnembl COBPEMEHHOI SHEPTeTUKU: COIIMANIbHBIE, YKOHOMUYECKHUE, SKOJIOTHYECKHE aCIIEKThI B SHEPTreTHKE.

52. ConHeYHbIE AMEKTPOCTAHINU. TepMOdIIEKTPUIECKHIE TEHEPATOPHI.

53. CocTraB 1 KOMIIOHOBKa OCHOBHBIX coopyxeHuit ['[IC.

54. Crioco0Obl opranu3aliiy ra30BO3yIIHOTO TPaKTa KOTJa.

55. Teoperndeckne, TEXHUUECKUE U IKOHOMHUYECKHE THIPO-IHEPTETHUECKUE PECYPCHI.

56. TemoBoit 6anaHc MapoBoro KoTia. TepMOAMHAMUYECKUHN UK MapOTypOUHHBIX dIEKTPOCTaHIMi. TexHoIornueckas cxema pou3BOJICTBA Iapa.
57. TennoBble KOHICHCAIIMOHHBIE TIEKTPUUECKHUE CTAHITNH. TeII0dIeKTPOLIEHTPAIIH.

58. TemnoBble MamuHbL. [TonydeHne aeKTpuIecKol YHEPTHH € MTOMOIIBIO TETIOBBIX MAIIIKH.

59. TemnnoBble 3NMEKTPOCTAHLMU: OOIIAs XapaKTEpPUCTUKA, MPHUHIMIBI padoThl U TexHojorumdeckne cxembl KOC u TOL[, mapoBbie KOTIBI U
naporesepaTopsl, s3HepreTuueckuii 6ananc TOC.

60. TenonpoBOJHOCTH U TEIIONEpeaaya.

61. TepmoauHaMUYECKUM LIUKII Ta30TYpOMHHON YCTaHOBKH.

62. TepMosMUCCHOHHBIE TTPEOOPA30OBATENH.

63. TepmosnepHas peakusl.

64. Tunbl TUAPOIHEPTETUUECKUX YCTaHOBOK. Hamop, pacxom M MOIIHOCTh THAPOIHEPTETUYECKUX YCTaHOBOK. OCHOBHBIE CXEMBI HCIIOJIb30BAHHS
BOJIHOW DHEPIUH.

65. TypOopacmupuTeNbHbIE MAITHHBIL.

66. Dxonoruueckas 6ezomnacHocts TOC.

67. DHepreTHYecKHe XapaKTCPUCTUKHA THUIAPOTYpOWH. PeakTuBHBIC THIPOTYpOWHBL. OCHOBHBIC JJIEMEHTHI IIPOTOYHOTO TpPAaKTa PEaKTHBHBIX
ruApoTypOuH. KaBuTamus u 1omycTiMas BBICOTa OTCACHIBAaHUS.

68. DHepretuueckuii bamanc ADC, BOCIIPOU3BOICTBO SACPHOTO TOPIOYETO.

69. DHeprus BO3IYIIHOTO MMOTOKA U MOIIHOCTH BOY.



70. DHepropecypchl U UX HUCIOJIb30BaHUE.

6. CamocrositesbHas padora cryaentoB (CPC) no aucuuninue
6.1.Hanucanue pedepara

Tema pedepara pazpabaTeiBaeTcs npenojgasaresieM. Pa3paboTka miiaHa, HOUCK JUTEPATyphl, COOTBETCTBYIOLIEH 3aJaHHOI TeMe, ee aHalIu3 U
nanpHelmas oOpaboTka MaTepualia IMPOBOAMUTCS KaKIbIM CTYIEHTOM caMmocTosTenabHo. llpenonaBarens B mporecce paboTel Hajx pedeparom
KOOP/AMHUPYET ACUCTBUS CTYIEHTOB, KOHCYJIbTUPYET UX M JaeT IpPeBapUTENIbHYIO OLIEHKY UX pabote. s 3ppekTUBHOCTH BbINOJIHEHHs pedepaTa
HE00XO0MMO YETKO MPUACPKUBATHCS Irpaduka paboThl U CPOKOB, OMPEICIICHHBIX MPEIOIaBATEIEM.

Pedepar momkeH oTBeyaTh CIHEAYIOIIMM TPEOOBAHUSM: JIOTMYHOE H3JI0KEHHE TEOPETHYECKHX 3HAaHUHM, YeTKas Hay4Has (popMmyIupoBKka
MaTepuasa, pacCMOTPEHHME pa3IMYHbIX CIOCOOOB pelleHHs 0003Haue€HHOW B pedepare mpoOiieMbl, MOKa3 pa3HbIX TOUYEK 3pEHUs Ha IMpoliemy,
MIPOBE/ICHUE CPAaBHEHHSI 3apyOEKHBIX M OTEYECTBEHHBIX TEXHOJIOTUH, 000OPYAOBaHUS U PEUICHNUH, COOTBETCTBYIOLINX paccMaTpUBaeMbIM B pedeparax
TeMaMm.

CryneHTbl JOKHBI CAMOCTOSITENILHO BBIOJIHATD 33/1aHUs, OJBOJUTh UTOTU M MPOU3BOAUTH OQOpPMIICHHE MaTeprana. 3a NPpaBUIbLHOCTh BCEX
CBEJIEHUI, MPUBEJCHHBIX B pedepaTe, HECEeT OTBETCTBEHHOCTD BBIMOIHAIONIMHI pedepar CTyIeHT.

3ammra pedepara sBISETCS 3aBEpUIAIONIUM 3TanoM. [l 3aluThl CTYAEHT JOJDKEH caenarh Jokiaz (7-10 MHHYT) Mo paccMOTpEHHOH B
pedepare Teme, COMPOBOXKIAsi €ro Mpe3eHTaluel, coaepKallel HarjasAHbld MaTtepuan, (GOopMylibl, HEOOXOAMMBIE CXEMbl U OCHOBHBIE BBIBOJBI,
BBICKA3aTh CBOIO TOUKY 3PEHHUS [10 pacCMaTpUBAEMOMY BOIIPOCY.

Br160p BapuanTa TeMbl pedpepaTa CTyAEHT IPOU3BOIUT I10 KYpHAILy MPUCYTCTBUSL.

TpedoBanus no opopmiienuro pedgepara
1. Ha tutynbsHOM nucte paboTsl ykazath O.1.0., yueOHbIi mudp 3a4€THON KHUXKKH, HOMep rpynmnbl. O6beM pedepara 20...25 cTpaHuII.
2. OtBeThl Ha BONPOCHI HU3JaraTb 4E€TKO W MCUYEPNBIBAIOIIE, NMPUBOIUTH MOSCHSIONIME CXEMBI, 3CKU3bI, TaOJIHIbI, TpapuKH, C COONIOJIEHHEM
ycranoBieHHbIX ECKJl n300pakeHuil 371eMEHTOB CXEM.
3. IoscHstomue GopMyIIbl CONPOBOXKAATh YETKUMH MOSICHEHUSIMHU U Pa3MEPHOCTSIMU BETMYMH B HUX.
4. Conepxanue pedepara:
4.1. TuTynbHBIN JNCT;
4.2. OrnaBieHue;
4.3. BBenenue: nuTepaTypHbI 0030p, aKTyalbHOCTh, HOBU3HA pAacCMaTpUBAEMON TEMBI, MPAKTHUECKOE 3HAUCHHUE, IeNH, 3a/1a4u padOThl, TIPEIMET
UCCIIETOBAHMUS;



4.4. OCHOBHAs 9acTh: TEOPETUIECKOE 00OCHOBAHUE TEMBI, IPAKTHUYECKAsl YacTh (MCCIICIOBAaHKE), COOCTBEHHBIC MaTEpUAIbL;

4.5. CpaBHEHHE OTE€YECTBEHHBIX U 3apy0eKHBIX TEXHOJIOTHIA, 000PYAOBAHUS U PEILICHHIA;

4.6. 3akiroueHue: BbIBOAbI U PEKOMEHALINY;

4.7. bubnunorpadudeckuii CIUcoK (B aapaBUTHOM HOPSIKE 1O (aMHIIMU aBTOPa, ¢ YKa3aHWEM Ha3BaHUS KHUTH, FOpOJa M3/1aHusl, U31aTelbCTBa, To/1a
M3/IaHUs, KOJIMYECTBA CTPAHULL).

4.8. IlpunoxkeHns: — HarJSAHOCTH (CXEMBbI, TaOJINIBI, PUCYHKH, METOAMYECKHE TOKYMEHTBI, HHCTPYKIIUH, HOPMAaTHBHBIE JOKYMEHTHI).

5. Odpopminenne paboThl IPOU3BOAUTCS COTIACHO TPEOOBAHUAM METOANYECKHX YKa3aHUH Kadeapsl.

Tembl pedepaTos

1. Bungbl sHepruu; enuHUUbl M3MepeHus. J[OCTOMHCTBA W HENOCTATKHA PA3JIMYHBIX BUIOB AHEPruu. M Crosb30BaHHE SHEPTHM B XO3SMCTBEHHOM
nesitenbHoCTH. [Iprbops! yuéra sHEprum.

2. Bo3o6HOBIIsSIeMbIE UCTOUYHUKH SHEPTUU, UX OMUCAHUE M MapaMeTphl. TEeXHOJIOTHYECKHe U IKOHOMUYECKHE XapaKTePUCTUKU MUCTOYHUKOB DHEPT UU.
[IpuMepsl UCTIOAB30BAHNS SHEPTUU PA3TMYHBIX HCTOYHUKOB.

3. HeB0300HOBIsIEMbIE HICTOYHUKHU YHEPTHH, UX TEXHUUECKUE XapaKTepucTUKU. CpaBHUTEIbHbIE JOCTOUMHCTBA U HEIOCTATKH BHIOB DHEPTHH.

4. Tennossie anektpoctaniuu (TOC), cTpykTypHas cxema. Ha3zHaueHHe OTAETBHBIX 3JEMEHTOB CTPYKTYpHI, TernoTexHuueckue nmapamerpsl. KI1/]
TOC.

5. CtpykrypHas cxema teruioaiekTpouentpaiu (TOL]) ¢ konaeHcauei u or0opaMu mapa, Ha3HAYCHHUE PJIEMEHTOB CTPYKTYPBI U ONTUCAHUE UX PaOOTHI.
Cesonnas padota TOLI; KII[ cranmuu.

6. AtomHas anektpoctaniius (ADC): 0OTHOKOHTYpHAas, IBYXKOHTYpHAasl — CTPYKTYpHBIE CXEMBI, OIMcaTh Ha3HadeHue U padboty snemeHToB ADC. KIIJI
CTaHIINH.

7. TpéxkoutypHas ADC: cTpyKTypHas cxeMma, Ha3HadeHHe U paboTa dIEeMEHTOB, cXeMbl, NpuHIHN padoTel ctanimu, KII/. TlepcnexkTuBbl aToMHOIM
(sLmepHOI) PHEPTETUKH.

8. lNazorypOunHas snexkrpoctanuus (I'TOC) (c mapora3oBsIMU YyCTaHOBKaMH): CTPYKTypHasi cxema, Ha3HAueHHe U padora sneMeHTOB cxeMbl. KITJ[
YCTaHOBKHU, CPaBHEHHUE C APYTUMU CTAaHIIUSMH.

9. I'mapoakkymymnupytomas di.ctanius (ITADC): acku3 coopykenusi, mopsaok padotel. ['erneparopsr smektposnepruu ['ADC, KIIJI. CpaBHenue ¢
ruzapoaiextpoctanuusmu (I'9C).

10. Berpoanekrpocraniiuu (BOC): mpuniun pabotel, koHCTpyKimsi. CTpykTypa anekTpocxembl BOC, onmcanme snekrporeneparopa. Hemocratku
BOC.



11. Marnutoruapoaunamudeckass dia.cranius (MI'-OC): mnpuHuMn reHepaluu  3JICKTPOIHEPrUU; KOHCTPYKIHUSA  3JIEKTPOTeHEpaTopa.
Texnonornueckue napameTpsl padouero tena. Ilepcnextussl ucnons3oBanust MIT/1-OC.

12. TemnocHaGxeHHe W TopsyYee BOJOCHAOKEHHE KOMMYHAJIBHO-OBITOBBIX MOTpEOUTENEH: CTPYKTYpHBIE CXEMbI, Ha3HAYCHHE SJIECMEHTOB CXEMBI.
OTtonurenbHbIE KOTENbHBIE, KOTJIBI (B T.4. JIEKTPUYECKUE). JIeKTpoHarpeBarenu. Texnunueckue napamerpsl u K11/ ycraHoBku.

13. Vcnionb3oBanue Ouomacchl 171l BBIpaboTKU sHEpruu. CXxeMbl (3CKU3bI) YCTAaHOBOK.

14. Dneprocoepexenune B JXKX: mnoBbimeHne 3(PQGEKTHBHOCTH 3JICKTPOOBITOBBIX MPHOOPOB, OTOIJICHUS. DKOHOMHYHBIE HCTOYHHKH CBETA.
Wndpakpacunas repmorpadust 3J1eMEHTOB 3/IaHUI 1 SHEPrOKOMMYHUKALIUH.

15. Cucremsl niepeaayuu 3JIEKTPOIHEPTUH, UX CTPYKTYPbl, KOHCTPYKTHUBHBIE 3JIeMEHThI. [loTepu sHEprun B TUHUSX.

16. DnexTpuueckue TpaHcopMaTOphl: Ha3HaUEHUE, IPUHIUN feicTBus. [loTepu sHepruu B Tpanchopmaropax.

17. Cxembl mepenayu TETUIOBOM IHEPTUU, AJIEMEHTHI CUCTEMBbI. TerioBasi M30JSUs arperatoB U TpyoOorpoBoaoB. TeroBsle Hacochl. Bropuunoe
WCII0JIb30BaHUE TEILJIa, MTACCUBHBIN (SKOHOMUYHBIN) TOM.

18. CriocoOb! COXpaHEHUs SHEPTUH: TEIJIOBOM, JIEKTPUUECKON, XUMUYECKON U SHEPTUH IPYTHX BUJIOB.

19. Vuér TtemnoBoit sHepruu, siekTposHepruu. CpeactBa (mpuOopsl) yuéra; KOMMepueckuii M TexHuueckuil y4dé€r. CucreMbl yuéra pacxoaa
sHepropecypcos (B XKKX u ap.).

20. CoroBas (MHKpO...) SHEpreTHkKa, e€ npeumyiuectsa. Munu- temoanekrpoctanuuu (TOC). ITukoBble sneKTpuyecKre Harpy3Ki U UX BOCIIOJHEHHUE.
21. Buasl npeobpa3zoBaHHOH (MPOM3BOJHON) 3HEPrUH, YCTAaHOBKU JUIsl mpeoOpa3oBaHusi. CHHXPOHHBIE 3JEKTPOTeHEpaTOpbl, MPUHIMI JEHCTBHS,
OCHOBHBIE€ KOHCTPYKTUBHBIE 35IeMeHThI, KITJ] COBpeMEHHBIX AJIEKTPOCTaHIIHIA.

22. IlpuMeHeHue TeMT0OBU3NOHHOTO KOHTPOJISI TP MPOBEAECHNUN 00CIIeI0BaHNI Ha HaJIM4KE MOBPEXACHUN AIEKTPOOOOpY10BaHUS U 3AaHUM.

23. ABTOMaTHYECKHE CUCTEMbI KOHTPOJISI M YU€Ta DJIEKTPOIHEPTUH.

Y4eOHo- MeTOANYECKOE 00ecieYeHHEe CAMOCTOSTeIbHON PadoThl CTYICHTOB

OcHOBHas uTeparypa:

1. Bopym, O. B. O06mas >HepreTnka. DHEpreTHIecKrne ycTaHOBKH : yueOHoe mocobue / O. B. bopym, O. K. I'puropreBa. — HoBocubupck :
HoBocubupckuii rocynapcTBeHHbIH TexHudeckuid ynusepcutet, 2020. — 96 c¢. — ISBN 978-5-7782-3430-7. — TekcT : 31€KTPOHHBIN //
DnexTpoHHO-0nbMMoreuHas cucreMa [PR BOOKS : [caiiT]. — URL: http://www.iprbookshop.ru/91283.html

2. Dnekrtpuueckas sHeprusi. COBMECTUMOCTh TEXHUYECKUX CPEJICTB JIEKTpoMarHuTHas. HopMbl kaduecTBa 3JEKTPUUECKO SHEPrUH B CUCTEMax
aneKTpocHa0xeHus odriero HazHaueHust / . — Mocksa : U3narensckuii njom SQHEPTUS, 2021. — 32 ¢. — ISBN 978-5-98908-081-6. — Tekct
: ONIEKTPOHHBIH // DnexTponHo-ombmoTeyHas cuctema [IPR BOOKS : [caiit]. — URL: http://www.iprbookshop.ru/22778.html
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3. Bbespykux, II. II. CnpaBo4HUK pecypcOB BO30OHOBISIEMBIX HCTOYHHKOB SHEpruu Poccwm M MECTHBIX BUIOB ToImBa. [lokasarenu mo
teppuropusim / I1. I1. bespykux. — Mocksa : Dueprusi, MHCTUTYT SHepreTndeckoit ctpareruu, 2021, — 272 ¢. — ISBN 978-5-98420-016-5.
— Texkcer : anmekTpoHHEbIH // DnekrporHO-6ubHoTeuHas cuctema IPR BOOKS : [caiit]. — URL: http://www.iprbookshop.ru/3686.html

4. Dnextpuueckas dHeprusi. COBMECTHMOCTh TEXHUYECKUX CPEACTB JEKTpOMarHuTHas. HOpMbI KadecTBa 3JIEKTPUYECKON YHEPTHUU B CUCTEMAaX
aeKTpocHaOKeHus oomiero HazHayeHus / . — Mocksa : M3gatensckuii nom DHEPT'UA, 2022. — 32 ¢. — ISBN 978-5-98908-081-6. — Texkcr
: OJIEKTPOHHBIH // DnexkTpoHHO-0mOmoTeyHas cuctema IPR BOOKS : [caiit]. — URL: http://www.iprbookshop.ru/22778.html

7. OueHo4YHbIE CpecTBa

ATTecTalMOHHBbIE BONPOCHI K NEePBOi PyOesKHOM aTTecTAlMH

Tomnmuo-sHepreruueckuit komreke (TOK) Poccun.

DHepreTudeckas noiutuka Poccun. Duepropecypcesl.

Opranuyeckoe TOIIMBO: COCTaB U XapakTepucTuku. Heoprannyeckoe Tomimso. SnepHoe TOmIMBo.
Bo3o6HoBsIEMbIE 1 HEBO30OHOBIISIEMbIE UICTOYHUKHU SHEPTUU.

OcHOBHBIE IOHATHS TEPMOAUHAMUKH.

IlepBblii 3aKOH TEPMOJIMHAMUKHU.

Bropoii 3aKk0H TEpMOIMHAMUKH.

el A il

TepMoarHaMHUUYECKHE CBOMCTBA U IIPOLIECCHI PEATIBHBIX T'a30B U MIApOB.

9. Iluxnsl 3HEepreTrueckux ycranoBok. Llukn KapHo.

10. Tunsr TemnoBbix snektpoctaniuil (TOC): konnencanuonnsie (KOC, I'POC) u Ternosnexrpouentpanu (TILL).

11. IIpocreiimne NpUHINITAAIBHBIE TETUIOBBIE CXEMBI AIEKTPOCTAHIIUI.

12. CytouHble ¥ ro/10BbI€ Tpa(UKH TEMJIOBBIX U ANEKTPUUECKUX HArPY30K; BHIOOP ANEKTPOCTAHLIUN I UX MOKPBITHUS.

13. ITorepu u KII/] TemIOBBIX 3JE€KTPOCTAHIIUI HA OPraHUYECKOM ToIIuBe. [loka3aTenu TermIoBoil 3KOHOMUYHOCTH TEIUIOAIEKTPOLICHTpaIEH
(TOL).

14. YcnoBus IpUMEHUMOCTH CXEM pa3AeIbHOr0 1 KOMOMHUPOBAHHOTO SHEPro-CHAOKEHHUS.

15. TemnocHaOxeHue.

16. Cxemsl otirycka ot TOLI mapa u ceTeBoii BO/ibl BHEIIIHUM HOTPEOUTEIISIM.

17. OcHoOBHOE ’HEpreTuYecKoe 000pyI0BaHNE TEIJIOBBIX JIEKTPOCTaHIIUNA. BemoMorarenbHoe 000py/10BaHNE TETIIIOBBIX YJIEKTPOCTAHITHH.


http://www.iprbookshop.ru/3686.html
http://www.iprbookshop.ru/22778.html

18. T'azoTypOuHHBIE U Mapora3oBbie yctaHoBKkU TOC.

19. Koreneparusi.

20. TloBbIlIeHHE S5KOHOMUYHOCTH KOMOMHUPOBAHHBIX YCTAHOBOK.

21. JuzenbHbIE JIEKTPOCTAHIIUH.

22. OxpaHa OKpyKarolleu cpesibl OT BO3ICUCTBUS TEIJIOBBIX 3JICKTPOCTAHIUMN.

23. lTloHsiTHE O AEPHBIX IEMHBIX PEAKIIMIX.

24. Tennossle cxeMbl ADC: OAHOKOHTYpHasi, IBYXKOHTYpPHAsl U TPEXKOHTYpPHaAs.

25. OcnoBHoe 3HepreTnyeckoe obopyaoanue ADC: atomusie peakTopsl Tunia PEMK, BBOP u BH; ocHOBHBIE OTiM4us 1 0COOGHHOCTH ATHX
TUIIOB SHEPTETUYECKUX PEAKTOPOB.

26. PeakTopHble yCTaHOBKH JIBYXKOHTYpHbIX ADC.

27. BelcokoTemneparypHble razooxiaxaaemble peaktopsl (BTIP).

28. OCHOBBHI TEIUIOBOI'O pacyeTa MmaporeHepaTopa ¢ BOJ0-BOASHBIM SHEPTETUUECKUM PEaKTOPOM.

29. Atomusle ctaniuu TerocHadkenus (ACT); peakropubie yctaHoBku A ACT. AtoMHble TerioanekTponeHTpaiu (ATIL).
30. OcobenHoctu napotypouHHoro nukia ADC.

OO0pa3sen 3aganus K aTTeCTAlUA

1-1 pyOexxHas aTTectanus 1o aucuuruimae «O0mas sHepreTuka

®.1.0.
Bompocsr:
1. TommmBo-sHepretnueckuit komiuiekc (TOK) Poccun.
2. Cxewmsl otirycka ot TOL] mapa u ceTeBoii BOAbI BHEIIHUM MTOTPEOUTETISM.

ATTeCTaMOHHBIE BONPOCHI KO BTOPOil py0e:KHOM aTTecTallul

1. OcHOBHbIE XapaKTEPUCTUKU PEK: pacXo/]l BOJIbl, HOpMa CTOKa, padoTa BOASHOTO MOTOKA.
2. TI'mpposHepreTnyeckne yCTaHOBKH.
3. MupoBble rHAPOIHEPrOPECYPCHL U TUAPOIHEPropecypesl Poccun.



[IpeumymiecTBa 00BETMHEHHBIX AIIEKTPOIHEPTETHUECKUX CUCTEM.
Knaccugukanus >MeKTpuIecKux ceTei.

HomuHnanbHbIe HAPsKEHUS IEKTPUIECKUX CETEH.

Paboune pexumMbl paboTHI TIEKTPUIECKUX CETEH.

OcHOBEI ITpo1iecca MPOU3BOACTBA ANEKTPUIECKON IHEPTHH.

e N

OCHOBHBIE 3JIEMEHTHI JIEKTPOIHEPIeTUUECKUX CUCTEM: I'€HEpaTOphbl, JUHUM NIEKTpoIepeaayu, TpaHchopMaTopsl U aBTOTPAHC(HOPMATOPSI,

y3J1bl KOMIUIEKCHBIX HAarpy30K.

10. OcHOBHBIE CBEIEHUS O KOHCTPYKLIMH BO3YIIHBIX JINHUU.

11. KOHCTpYKTUBHBIE 3JIEMEHTBI BO3YIIHBIX JIMHHUI: IPOBOJA U TPOCHL, U30JIATOPHI, JIMHEWHAS apMaTypa, OIIOPbl 1 OCHOBAHMSL.

12. OcHOBHBIE CBEACHUS O KOHCTPYKIHUAX KaOCIbHBIX dJIEKTPUIESCKHUX JIMHIA. KOHCTPYKIINH CHITOBBIX Kabenew.

13. HerpaauurioHHbIE BO30OHOBIISIEMbIE HCTOYHUKN YHEPTUU: COIIHEYHBIE, BETPOBBIE, TEOTEPMAJIbHBIE, BOJIHOBBIE.

14. IlpuHuunuanbHble CI0COObl HCIIOJIb30BAHUS BOZOOHOBIISIEMON SHEPTUU.

15. Tunsl ycTaHOBOK IO MCIIOJI30BAaHHIO BO30OHOBIISIEMOI SHEPIUU: COJIHEUYHBIE 3JIEKTPOCTAHIUM, F€OTEPMalIbHbIE TEIUIOBbIE IEKTPOCTAHIINH,
BETPOSHEPIEeTUYECKUE YCTAHOBKH.

16. 3anacel sHEpropecypcoB, BO30OHOBIsIEMbIE U HEBO30OHOBIISIEMbIE YPHEPTETHUECKUE PECYPCHI.

Oo0pa3sen 3a1aHuA K aTTECTAUUH

2-a pyOexHas aTTecTanus 1o aucuuruinae «O01as dHepreTuKay

©.1N.0.
Bompocsr:

1. OcHOBHEIE XapaKTCPUCTHUKU PCK: pacXoa BOAbI, HOpMa CTOKa, pa60Ta BOJSAHOI'O ITOTOKA.
2. OCHOBHBIC 2JIIEMCHTBI QJICKTPOSHCPICTHUICCKUX CUCTCM: TCHCPATOPLI, IMHUHU SJICKTPOIICPCAAIH, TpaHC(I)OpMaTOpLI n aBTOTpaHC(bOpMaTOpLI,
Y3JIbI KOMILJICKCHBIX HAarpy3ok.

7.2 Bonpocsl K 3a4eTy
1. TomnuBo-3Heprernueckuii komruieke (TOK) Poccun.
2. Dueprerudeckas noiauTuka Poccun. DHEepropecypcsl.
3. OpraHnueckoe TOTUTHMBO: COCTaB U XapakTepucTuku. Heoprannueckoe Torumso. SaepHoe TommBo.



®© Nk

14.
15.
16.
17.
. 'azoTypOuHHbIe U napora3zoBsle ycTaHOBKU TOC.
19.
20.

18

21

26.
27.
28.
29.
30.

Bo300HOBIIsSIEMBIE ¥ HEBO30OHOBIISIEMBIE HCTOYHUKHU SHEPTHH.
OcCHOBHbIE IOHATUS TEPMOAVMHAMUKH.

IIepBblil 3aKOH TEPMOAVHAMUKH.

Bropoii 3aK0OH TepMOJIMHAMUKHU.

TepMmoanHaMHUECKHE CBOMCTBA M IIPOLIECCHI PEATIBHBIX I'a30B U MAPOB.
[ukmel sHEpreTyeckux yctanoBok. [{uki Kapho.

. Tunst TernoBeix anekrpoctaniuii (TOC): konnencamnuonnsie (KOC, I'POC) u ternosnextponentpanu (TOLY).
11.
12.
13.

IIpocreimme NpUHIMIIAAIBHBIE TEIUIOBBIE CXEMBI JIEKTPOCTAHIUH.

CyTouHbI€ ¥ TOJIOBBIE TPA(GUKH TETIOBBIX U DJIEKTPUIECKUX HATPY30K; BEIOOP AIIEKTPOCTAHLUH IS UX MOKPBITHS.

[Torepu n KIIJI TEmoBBIX 3JEKTPOCTAHIMI HAa OpraHUYecKOM ToluiuBe. [Iokaszarenu TEIIOBOM 3KOHOMMYHOCTH TEILIOJIEKTPOLEHTpAIEH
(TILD).

VYcnoBus IPUMEHUMOCTH CXEM Pa3/ieIbHOTO0 U KOMOMHUPOBAHHOI'O SHEPrO-CHAOKEHUSI.

TennocHa0Oxenue.

Cxewmsl otriycka oT TOL] mapa u ceTeBoit BO/Jibl BHEIIHUM ITOTPEOUTEIISIM.

OcHOBHOE 3HepreTHyecKoe 000pyJ0BaHNE TEIUIOBBIX 3JEKTPOCTaHIMNA. BcroMorarensHoe 000pyA0BaHNE TEIIOBBIX 3IEKTPOCTAHLIUH.

Koreneparus.
[ToBbITIIEHNE 5KOHOMHUYHOCTH KOMOMHUPOBAHHBIX YCTAHOBOK.

. In3enpHbIE SJIEKTPOCTAHIUN.
22.
23.
24.
25.

OxpaHa oKpy’Karolei cpeibl OT BO3IEHCTBHUS TEIUIOBBIX AJIEKTPOCTAHIIUH.

IloHsTHE O SINEPHBIX LIETIHBIX PEAKLUAX.

Tennosele cxembl ADC: OAHOKOHTYpHasl, IBYXKOHTYpHasl U TPEXKOHTYPHasL.

OcHoBHOe 3HepreTuueckoe obopynoBanne ADC: atomubie peakTopsl Tunia PEMK, BBOP u BH; ocHOBHbBIE OTiHuus U OCOOEHHOCTH ITHX
TUIIOB HEPTeTUYECKUX PEAKTOPOB.

PeaktopHble ycTaHOBKM IBYXKOHTYpHBIX ADC.

BricokoreMneparypHble razooxiaxaaembie peaktopsl (BTI'P).

OCHOBBI TEIJIOBOTO pacuera NaporeHepaTropa ¢ BO10-BOISIHBIM SHEPT€TUYECKUM PEaKTOPOM.

Atomuble cranuuu TeriocHaOxkeHus (ACT); peaktopHbie ycraHoBkU Uit ACT. ATomHble TemoanekTpoueHTpanu (ATILL).

Ocob6ennoctu mapotypouaHoro mukiaa ADC.



31. OcHOBHBIE XapaKTEPUCTUKHU PEK: PacXoj] BOJIbI, HOpMa CTOKa, paboTa BOASIHOTO MOTOKA.

32. 'uapos’HEepreTHYECKue yCTAHOBKH.

33. MupoBbie THAPOIHEPTOPECYPCHI U TUAPOIHEPropecypcrl Poccun.

34. IpeumymiecTBa 00bETMHEHHBIX IEKTPOIHEPTETHUECKUX CHCTEM.

35. Knaccudukanust 37eKTPUISCKUX CETEH.

36. HomuHanbHble HANPSIKEHUS SJIEKTPUYECKUX CETEM.

37. Paboune pekuMbI pabOTHI DIICKTPHIECCKUX CETCH.

38. OcHOBBI Mpoliecca IPOU3BOICTBA IIEKTPUUECKOIM SFHEPTUH.

39. OCHOBHBIE 3JE€MEHTHI AJIEKTPOIHEPIeTUUECKUX CHCTEM: T'€HEPaTOpHl, JIMHUHU JIIEKTpOIepeaadn, TpaHCc(HOpMaTOpsl U aBTOTPaHCHOPMATOPEI,
y3J1bl KOMIUIEKCHBIX HArpy30K.

40. OcHOBHBIE CBEJIEHUS O KOHCTPYKLIMY BO3TYIIHBIX JIMHUH.

41. KoHCTpYKTHBHBIE 2JIEMEHThI BO31YILHBIX JUHUNA: IPOBOJA U TPOCHI, U30JISTOPHI, IMHEHHAs apMaTypa, OOPbl U OCHOBAHUS.

42. OCHOBHBIE CBEJICHUS O KOHCTPYKIUAX KaOEIbHBIX AIEKTpUYecKuX JUHUA. KOHCTpYKIIMY CUIIOBBIX KaOeneu.

43. HerpaguuuoHHbIE BO30OHOBIIsIEMbIE HCTOUHUKHU HEPTUH: COJIHEUHbIE, BETPOBbIE, T€0TepMalIbHbIE, BOJTHOBBIE.

44. TIpyHIMIIHATIBHBIE CIIOCOOBI UCITIOJIb30BaHUS BO3OOHOBIIIEMON YHEPTUH.

45. Tunbl YCTaHOBOK IO HMCIIOJIb30BAaHUIO BO30OHOBIISIEMON SHEPTHM: COJIHEYHBIE AJIEKTPOCTAHIMH, T€OTEPMAlIbHBIE TEIJIOBbIE 3JIEKTPOCTAHIUH,
BETPOIHEPreTUUECKHE YCTAaHOBKH.

46. 3amacel SHEPropecypcoB, BO30OHOBIIIEMbIE I HEBO300OHOBIISIEMbIE SJHEPIE€TUYECKUE PECYPCHI.

(Oo0pa3zen 6miieTa K 3a4eTy)
I'PO3HEHCKHI I'OCYJAPCTBEHHbBIN HE®TIHOM TEXHUYECKUN YHUBEPCUTET
nuMeHn akagemuka M.J[. MummoHnkoBa

BIJIET Ne 1
Huctuniuza « Qbwas suepeemuray
WHucTutyT snepeemuxu cnenuansiocts AHII-19 cemectp 1

1. DnemeHTapHbIE OCHOBBI FTEKTPOMEXAHUKH.



2. OCHOBHBIE 3aKOHBI ANEKTPOTEXHUKH.



7.4. Onucanue nmoka3sartesjaei u KPUTEPUEB OLICHUBAHUSA KOMIIeTEHIIUI Ha PA3JTHYHBIX 3Talmax ux (l)OpMI/IPOBaHI/Iﬂ, OIMHCaHHEe NIKAJBbI

OlleHUBAHMSI.
[Inanupyemble pe3yibTaThl 0CBOECHHSA Kputepuu oneHuBaHus pe3yaibTaTOB 00y4eHUsI HaumenoBanue
KOMIIETEHIHH MeHee 41 6as10B 41-60 6a10B 61-80 6an10B 81-100 6ax10B
(HeVIOBJIETBODUTE |(VIOBIETBODHTEILHO OUEHOTHOrO
- OIIK-3 - MeTo/IbI pacyeTa peXXMMOB CHCTEM JJICKTPOCHAOKEHHS, CETeH pactpeelICHHs AIEKTPOIHEPTUU U FICKTPOIIPHEMHUKOB
3HATH: @parmMeHTapHbIe Henonnbie 3uanus | Chopmuposannsie, | CdhopMUpoBaHHbIE Komrmiexr
3HaHUS HO COJIepKaIue 3aJJaHuM JIIs
- METOJIBI pacyeTa PeKUMOB CHCTEM CUCTEMAaTHICCKUE
N OTJCIIbHBIC BBITTOJTHEHHSI
DIIEKTPOCHAOXKEHUS, CeTeH pacipeIeICHIs
poOesIbl 3HAHUS SHAHMS J1a00paTOPHBIX
DJIEKTPOIHEPTUU U AJIICKTPOITPUEMHHUKOB
paboT, TEMBI
TOKJIaJIOB C
MIPE3CHTAIUSIMH,
BOTIPOCHI TTO
TeMaM / paszienam
YMeTh: Yactuunsle ymeHus| HemonHble yMeHus | YMeHUS MOJHbIE, CdopmupoBaHHbIe
HOITYCKAKOTCs JOUCIUTLINHBI
- TPUMEHSATh W3BECTHBIE METOJBI  JUIS YMCHHUS

pacuera mapamMeTpoB U MPOU3BOJUTH BBIOOD
OCHOBHOTI'O 3JIEKTPOOOOPY0BaHUS 00BEKTOB
HIIEKTPOIHEPTETUKU

HeOOJIbIIIME OIIUOKHA

Baagern:

-HaBBbIKAMU Pa3pabOTKU OJHOTUHEHHBIX
CXEM 3JIEKTPOCHA0KEHUS ¢ IPUMEHEHUEM
TUIIOBOTO HaOOpa MEeKTPooOOpyI0BAHUS

YactuyHoe
BJIaJICHUE
HaBBIKAaMU

Hecucremarnueckoe
MIPUMEHEHNE HABBIKOB

B cucrematnueckom
MPUMEHEHUN
HaBBIKOB
JIOTYCKAIOTCS
poOebI

YcnenHoe u
CUCTEMATHUYECKOE
MIPUMEHEHNE HAaBBIKOB




OIIK-5 - cmocoden NMPOBOAUTH U3MEPECHUSA IJTCKTPUUYCCKUX H HEIJICKTPUICCKUX BEJIUYNH IIPUMEHUTEIBHO K o0beKTam npodwccnona.nbnoﬁ

TUIIOBOT'O HabOpa 3J1eKTpoo0Opy10BAHUS

npoOebt

3HATB: @parMeHTapHbIE Henonnbie 3nanus | ChopmupoBannsie, | ChopMupoBaHHbIE Kommuiekr
3HaHUS HO COJeprKallue 3alaHuM 15
- METO/IbI pacyeTa peKUMOB CUCTEM CUCTEMATUYECKUE
N OTJI€JIbHBIE BBIIIOJIHEHU S
HIIEKTPOCHAOKEHUs, CETEH pacrpeieneHus
poOesTbl 3HAHUS 3HAHIS J1a00paTOPHBIX
DIIEKTPOIHEPIUH U DJIEKTPOIIPUEMHUKOB
paboT, TEMBI
JOKJIaJI0B C
IIPE3EHTALUAMH,
Ymerb: Yactuunbsle ymenus| HenomHbie ymMeHust YMeHus NOJIHEIE, CdopmupoBanHbie
JIOITYCKaOTCsA
— TPUMEHSATh HW3BECTHBIE METOJbl IS yMEHUs
HeOOJIbIIINEe OIUOKHI
pacuera mapamMeTpoB M MPOU3BOIUTH BBIOOD
OCHOBHOT'O 3JIEKTPOOOOPY0BaHUSI 0O0BEKTOB
DIIEKTPOIHEPTETUKU
Baaaern: YactuuHoe Hecucremarnueckoe | B cucremarnueckoMm YcenemHoe u YactuuHoe
. BJIaJICHUE IIPUMEHEHNE HABBIKOB IIPUMEHEHNUN CHUCTEMAaTUYECKOE BIIZICHUE
- HaBbIKaMU Pa3pabOTKU OJHOIMHEHHBIX
HaBbIKAMH HaBBIKOB MIPUMEHEHNE HAaBBIKOB HaBbIKAMU
CXEM 2JIEKTPOCHAOXKEHHS C TPUMEHEHUEM
JIOITyCKaTCA




8. YueOHo-MeTOoAMUYeCcKOEe M HH(POPMALMOHHOE O0ecnieYeHUe TUCIHILINHBI
a) OCHOBHasl JINTepaTypa:

1. T'epmanoBuu, B. AnbrepHaTUBHBIE MCTOYHHMKH SHEPrUU U sHeprocOepekeHue. [IpakTuueckre KOHCTPYKIUHU IO HCHOJIB30BAHUIO SHEPTUU

BETpa, COJHIIA, BOJIbI, 3eMiH, Onomaccel / B. 'epmanoBuu, A. Typunun. — Cankt-IlerepOypr : Hayka u Texnuka, 2021. — 320 ¢. — ISBN
078-5-94387-852-7. — Tekcr : OoneKkTpoHHbI // OnekTpoHHO-OmOmmoreuynass cucrema I[PR BOOKS : [caiit]. — URL:
http://www.iprbookshop.ru/28775.html

2. ®etncos, M. H. DHeprus snexTpudeckoro mous : meroandeckue ykasanus / M. H. ®@erucos ; nox pexpakuueii E. B. CmupHOB. — Mocksa :
MockOoBCKUI Tocy1apCTBEHHbINM TexHU4YecKud yHuBepcuteT umenu H.D. baymana, 2022, — 28 c¢. — ISBN 978-5-7038-3995-9. — Teker :

ANEKTPOHHBIH // DnekTponHOo-0nbmmoreynas cucrema IPR BOOKS : [caiit]. — URL: http://www.iprbookshop.ru/31660.html

3.  Ompenenenue mopsiiKa, KOHCTAHTHI CKOPOCTH U YHEPTHH aKTHUBAIIMH 3JIEMEHTApHBIX peakuuii : yuebnoe nmocodbue / I'. B. bynunoposa, 1O. T
lanamernunos, A. A. Kuszes [u n1p.]. — Kazansb : Kazanckuil HallMOHaIbHBIN HCCIEA0BAaTEIbCKUN TEXHOIOTMYECKUN yHUBEpcUTeT, 2022, —
87 c¢. — ISBN 978-5-7882-1681-2. — Tekct : 3neKTpoHHbIH // DnekTpoHHO-OMOaMoTeuHas cuctema IPR BOOKS : [caiit]. — URL:
http://www.iprbookshop.ru/62514.html

4. Junuxos, A. E. Teopus u nmpakTuka MpUMEHEHHUS BO30OHOBISEMBIX UCTOYHUKOB dHEpru. CucteMa KOMIETEHTHOCTHO-OPUEHTHUPOBAHHBIX
3aanuil : yueOHo-Metoaudeckoe nocooue / A. E. lunukos. — Cankrt-IletepOypr : Yausepcurer UTMO, 2023. — 55 ¢. — ISBN 2227-8397.
— Texkcr : anekTpoHHbIH // DnekTpoHHO-0uOaMoTeuHas cuctema IPR BOOKS : [caiit]. — URL: http://www.iprbookshop.ru/68175.html

5. Kmumos, I M. HerpaguinmoHHsie ¥ BO300HOBIISIEMBbIE MCTOYHWUKH DHEPTUM IS TMOJYyYEHHUs TEIUIOTHI B CHUCTEMax TEIUIOCHAOKEHMS

(razoruzparbl €CTECTBEHHOro rasza) : ydeOHo-meroauuyeckoe mnocobue / I'. M. Kinmmo, A. M. KmmumoB. — Hwmxuuit Hosropog :
Huxeropoackuil rocyjapcTBEHHBIN apXUTEKTYPHO-CTpOoUTENbHBIM yHUBepcuTeT, ObC ACB, 2022. — 29 ¢. — ISBN 2227-8397. — Tekcr :
AJIEKTPOHHBIH // DnekTpoHHO-O0nbmmoreunas cucrema IPR BOOKS : [caiit]. — URL: http://www.iprbookshop.ru/80911.html

0) 10MOJHUTEJIbHAS JINTepaTypa:

1. Kum, K. K. Dnexrpomexanunueckue renepatopsl TemioBoit sHeprun : MoHorpadus / K. K. Kum, C. H. BanoB. — Capatos : Ail [Iu Op Menua,
2020. — 289 c. — ISBN 978-5-4486-0578-9. — Tekcr : anekTpoHHBIH // DnexkrporHo-Onbmmoreunas cuctema IPR BOOKS : [caiiT]. — URL:
http://www.iprbookshop.ru/85859.html



http://www.iprbookshop.ru/28775.html
http://www.iprbookshop.ru/31660.html
http://www.iprbookshop.ru/62514.htmlэ
http://www.iprbookshop.ru/68175.html
http://www.iprbookshop.ru/80911.html
http://www.iprbookshop.ru/85859.html

2. lietkoB, O. b. DHepro- u 3konorudecku G(HEKTHBHBIC TEXHOJIOTHH TEeHepaluu xonofa u TemioTel : MoHorpadus / O. b. IlBerkos, A. B.
bapanenko, 0. A. JlanteB. — Cankt-IletepOypr : Crpara, 2022. — 292 c. — ISBN 978-5-6040399-0-8. — TeKcT : 21eKTpOHHBIN // DINEKTPOHHO-
ouonmoreunas cucrema IPR BOOKS : [caiit]. — URL: http://www.iprbookshop.ru/88771.html

3. IIpokomnosa, JI. B. Dxonoruueckue npodiieMbl Ipy MPOU3BOJCTBE MEKTPHUECKON U TEII0BOM sHepruu : npaktukym / JI. B. Ilpoxomnosa, 0. B.

Bonkos. — Cankr-IletepOypr : Cankt-IleTrepOyprckuii rocy1apCcTBEeHHBIM YHUBEPCUTET MIPOMBIIIUICHHBIX TEXHOJIOTHIA U au3aiiHa, 2023. — 101 c.
— ISBN 2227-8397. — Tekct : »nekTpoHHBIH // DnekrpoHHo-OmOimoreyHas cucrema [PR BOOKS : [caiit]. — URL:
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