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Kadespa cuctem anekTpocHabxeHns NpeanpuaTuii
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PABOYAA ITPOTPAMMA MOAVYJIA
Ten/ioBbIe 3J1eKTPHUYECKHE CTAHLINH, HX JHEPreTHYeCKHe CHCTEeMbI H arperarbl (MOayJIb)

B COCTase AucunnvH: CneunansHble rnasbl HanpasneHus
Hwu3konoTeHLMaibHaa sHepreTnka

AvcumnnanHa no Bbl60py acnvpaHTa: KomMnnekcHble UCCNef0oBaHNsA TEMnIoBbIX SHEKTPOCTaHLLMVI C HOBbIMW TexHosiornsamn; Hosble
TEXHONMOINN CXXUraHna Tonnvea

Ob6pasoBatenbHas nporpammMa: 13.06.01 31eKTpo- 1 TennoTeXHMKa, Npodusb: Tennosble
3NEKTPUYECKIME CTaHLUW, UX 3HEPTreTUYECKEe CUCTEMbI U arperartbl

Kypc: 2 3, cemecTpbl : 345
dakynbTeT IHEPreTnKu,

CemecTp
Ne Bup featenbHocTn 31415
1 Bcero 3a4eTHbIX eanHuUL, 3 |6 |6
(KpeauTtoB)
2 | Bcero yvacos 108 216|216
3 Bcero 3aHATWIN B KOHTAKTHOIA 30 |23 |25
thopme, yac.
JNekymu, yac. 18
MpakKTnyeckue 3aHATUA, Yac.
INabopaTopHble 3aHATUA, Yac.
7 M3 HUX B AKTVIBHOM 1 o lo lo
WHTepaKTMBHOMN (hopMe, yac.
ATTecTauus, yac. 2 (2 |2
KoHcynbTaumm, yac. 10 (21 |23
10| CamocTosTenbHas paboTa, yac. 78 |193]|191
Buabl caMoCTOsTeNIbHOI paboThbl
11 (KypcoBoOIi NPOEKT, KypcoBast
paboTa, PI'3, nofrotoBka K
KOHTPO/bHOW paboTe)
12| Bupg attectauum 3 [3 |3

Hosocnbupck 2017



Paboyas nporpamma cocTas/ieHa Ha OCHOBaHWM (efepasibHOro rocyaapcTBeHHOro 06pa3oBaTe/ibHOro
cTaHAapTa BbicLLero obpasoBaHus No HanpasneHuto (cneynanbHocTu): 13.06.01 DneKTpo- 1 TenoTeXHNKa

&I OC BBefeH B aeinctaume npmkasom Ne878 ot 30.07.2014 r. , aata ytBepxaeHms: 20.08.2014 .

MecTo mMoayns B CTPYKType y4ebHoro nnaHa: bnok 1

Pabouas nporpamma paspabotaHa Ha OCHOBE KOMMETEHTHOCTHOM MOAENM BbINYCKHMKA MO HaNpaBieHNIo
(cneumansHocTh): 13.06.01 IneKTPO- 1 TENNOTEXHMKA

Pa6ouas nporpamma o6¢y»/jeHa Ha 3acefjaHnm Kadeapbi

T3C, npoTokon 3acefaHuns Kadeapbl Ne6 ot 20.06.2017

COCIM, npoTokon 3acegaHuns kageapbl Ne9 ot 20.06.2017
A33C, npoTtokon 3acegaHuns Kaeapbl Ne7 ot 20.06.2017
AnCrt, npoTtokon 3acefaHuns Kageapbl Ne10 ot 20.06.2017

YTBepX/aeHa Ha coBeTe (paKynbTeTa aHepreTnkm, NpoTokon Ne 9 ot 21.06.2017

Mporpammy paspaboTan:

npodeccop, A4.7.H. Ennctparos C. J1.
npodeccop, A4.7.H. OBUMHHMKOB HO. B.
npodpeccop, A4.T.H. duwos A. I
npodeccop, A4.T.H. LLlMHHKMKOB 1. A.

3aBeaytoLmii Kathepo:

npodeccop, 4.7.H. Ennctparos C. /1.
[OLEHT, K.T.H. lNaBnoyeHko . A.
npodeccop, A4.T.H. duwos A. .
[OUEHT, K.T.H. MnasblpnH I, B.

OTBETCTBEHHbI 32 06pa30BaTe/bHYI0 NMPOrpamMmy:

3aBefytowmii Kageapoit Enuctpatos C. /1.



I. PaGouas nporpaMma QTHCIHIJIMHBI
CrnenuanpHble raasbl Hampasaenus (1)
Pa6ouast mporpamma aucuuminabl "CrienuaibHEIC TIaBbl HANIPABIICHUS MPUBEICHA B
MPUIIOKEHUH 1.

II. PaGoyasi nporpaMma JHCIHIIHHBI
HuskonorenunanbHas 3HepreTuka (12)
PaGouas nporpamma mucrumuiuHsl "HuskonoTeHnIuanpHas SHEpreTHKa' NpUBEIeHA B TPHIIOKEHUN
2.

II1. PaGouas mporpaMMa qHCHHIIMHBI
KommiexkcHbie Hecief0BAHAS TEMJIOBBIX JIEKTPOCTAHIHI C HOBbIMH TexHOoJorusivu (/13)
PaGouast mporpamma aucuurinHbl "KOMITIEKCHBIC UCCACIOBAHUS TEILIOBBIX 3JICKTPOCTAHIIHI C
HOBBIMH TEXHOJIOTHUSMU" TIPUBEACHA B TIPIIOKCHUAHN 3.

IV. PaGouas nporpaMmMa JHCHUILTHHBI
Hogble TexHonoruu c:kuranus tonansa (/14)
Pa6ouas nporpamma aucuurinHel "HOBBIC TEXHOIOTHH CKUTAHUS TOTUTHBA" TIPUBCICHA B
MPHIOKECHNUH 4.

V. MNpaBuna aTtectaumnm 06yyaroLmxcs rno Mogy/sito

[lns ceMecTpOBOW aTTecTaumm 06y4aroLLMXCs M0 MOAY/H0 UCMONb3YEeTCs 6an/ibHO-PENTUHIOBAsA
cuctema (BPC), no3sonstoLwas BbICTaBASTb OLEHKN MO TPaAULMOHHON LWKane n 15-ypoBHeBOW
ECTS.

Kpatkas nHpopmauus o bPC npuseseHa B 1a6n. 1.

Tabnuua 1
OueHnBaeMble BUAbl AeATENbHOCTY 00yyatoLLmXCs MakcrMasbHbIl 6ann

CemecTp: 3

Camocmosmenvroe uzyueHue meopemuiecko20 Mamepuana: 40
Jlexyus.: 40
3auem: 20
CemecTp: 4

Camocmosamenvroe UsyHeHUe meopemuvieckoco mamepuaida. 80
3auem: 20
CemecTp: 5

Camocmosmenvroe U3yH4eHUue meopemuiecKkoco mamepuaid. 60
Orzamen: 40




B Ta6nuue 2 npeacTaBneHo COOTBETCTBME (DOPM KOHTPONS 3asBNseMbIM TPeGOBaHMAM K
pe3ynbTaTaM OCBOEHUS MOAYNS.

Tabnuua 2

Kogabl
KOMMeTeH
uni
Proc

PesynbTaTbl 06y4eHMs

®opMbl KOHTPOSS

3au. A1 |3au. A2

3K3.

135 Mpoyee

OriK.1

31. 3HaTb OCOBEHHOCTM TEOPETUYECKNX U IKCMNEPUMEHTA/IbHbIX I/ICCI'IE,EI,OBaHI/IVI B
TEMNNO3IHEPIETUKE

+

y1. ymMeTb pa3pabaTbiBaTb NPOrPaMMbl TEOPETUUECKMX 1 IKCTIEPUMEHTANIbHBIX
CCNEefj0BaHUIA B TEMIOHEPTETUKE

Ork.2

31. 3HaTb COBPEMEHHbI UHCTPYMEHTAPUIA HAayYHbIX UCCEA0BAHMIA, BK/IOYaAs
CpeAcTBa MaTeMaTUUYecKoro 1 (M3MYECKOro MOAEIMPOBaHNS

y1. yMeTb UCMONb30BaTh MHCTPYMEHTAPUIA MOJENNPOBAHMS B HAyYHOM
Vccnef0BaHUm

OrK.3

31. yMeTb KPUTUYECKN OTHOCUTLCS K TPAAULIMOHHBIM CPEACTBaM U MeTOZaM
ccneoBaHus

yl. YMETb pa3BmBaTb N TBOPYECKU MPUMEHATL CYLLIEECTBYIOLLIME CPEACTBA U
METOobl nccnefoBaHnNA B TEMN/TO3IHEPTETUKE

OrkK.4

31. 3HaTb OCHOBbI KOMaH/HOW paboThbl

y1. ymMeTb (hOpMMPOBaTh TEXHUYECKME 3aaHNs 1 NNaHNPOBATb PaboTy UNeHOB
KOM/MEKTVBA B MPOJECCMOHANBbHO AeATeNbHOCTU

YK.3

y1. yMeTb N0/b30BaTbCA 06LLEHAYYHbIMM 1 YACTHO Hay4YHbIMW METOAAMM
MO3HaHWA 19 PELLEHNS HayYHbIX NPo6em

MK.1.B 31. 3HaTb COBPEMEHHOE 1 NepcrneKTUBHOE 060pyL0BaHUE
TEnN03HEPreTUYeCKNX YCTaHOBOK

MK.1.B 32. 3HaTb COBPeMEHHbIe TEHAEHLIMN Pa3BUTUA 3MIEKTPO -U
TEMNJIO3HEPreTUKN

MK.1.B 33. 3HaTb TeOPETUYECKME OCHOBLI COBMECTHOIO NMPOM3BOACTBA
3/IEKTPO3HEPT U, TEMNJA W X0N0a

MK.1.B y1. ymeTb OLEHNBATL TEXHUKO-3KOHOMMUYECKYIO U 3KOI0TMYECKYHO
3(pheKTMBHOCTb CUCTEM KOMOMHMPOBAHHOIO NPOW3BOACTBA 3M1EKTPO3HEPIU,
Tenna n xonoga

MK.2.B 31. 3HaTb TEOPETUNYECKNE OCHOBLI CXXUIraHNA BOAOYTOJIbHbIX cmeceit

MK.2.B 32. 3HaTb XapaKTepuUCTUKN TBEPLAbIX TOMNANB, COBPEMEHHbIE TEXHOMOMNI
1 060pyA0BaHME 41 X TOHKOAMCMEPCHOMO N3MeSIbYeHNS

MK.2.B y1. ymeTb NpOV3BOAMTL PacyeT YCTPOWCTB A1 CXKUTaHNs
OpraHWyecKux TOMAMB ¢ 60/bLUMM COAEPXKaHVeM BObI

MK.3.B 31. 3HaTb MaLLWHbI N CUCTEMbI Ma/IO 3HEPreTUKN

MK.3.B 32. 3HaTb OCHOBHbIE MPUHLMMbI MCMOMb30BAHWS HU3KOMOTEHLMANLHOM
TeNnNoThl ANS BbIpabOTKYM TeN/a, X0N0/a 1 31eKTPOIHEPrim

MK.3.B y1. ymeTb (hOpMMPOBaTb 3HEPrO- U TEMOUCTOYHNKM, UCNOMNb3YHOLLME
pasnvyHble 3HEPrOPecypCbl, ONPeaensTh X KOMMIEKCHYO 3(h(heKTUBHOCTb

®OH[, OLIEHOYHBIX CPEACTB MO AVUCLMNMHE NPeACTaBNeH B NpunoxeHnn Ne 1 K pa6oyeii
nporpamme.




MpunoxeHue 1
Paboyas nporpamma AUCUUNINHBI
CneunanbHble r1aBbl HanpasBieHUs

1. BHewHWe TpeboBaHUs

Tabnuua 1.1

Komnemenyus @I'OC: OIIK.1 B1ajeAne MeTOA0I0THel TeOPETHYECKAX H dKCIEPAMEHTAIBHBIX HCCIe0BAHMIM
B 00J1acTH NpodecCHOHATBLHOI NesITeIbHOCTH; 8 HACHU CNEOYIOULUX Pe3YTbMAMO8 00y UeH U :

31. 3HaTb 0COBEHHOCTU TEOPETUYECKNX N SKCNEPUMEHTa/IbHbIX I/ICCﬂe,EI'OBaHI/IIz B TEMJ/I03HEPreTnKe

Komnemenyun @I 0C: OIIK.2 BiajieHHe Ky/JIbTYPOil HAy4YHOr0 HCC/IeI0BAHHA B TOM YHCIIe, ¢ HCIOJAb30BaHHEM
HOBeHIINX HH(OPMANNOHHO-KOMMYHAKAIHOHHBIX TeXHOJIOTHI; 6 uacmu ciedyrouiux pe3yibmamos ooyyenus:

31. 3HaTb COBPEMEHHbIV MHCTPYMEHTapUIA Hay4YHbIX UCCe0BaHWIA, BKIOYas CPeACcTBa MaTeMATUYECKOTO 1
(h131YECKOro MoeNIMPoBaHUst

y1. yMeTb MCMO/b30BaTb MHCTPYMEHTapUIA MOZENIMPOBaHMS B HAYYHOM MCC/ej0BaHNN

Komnemenyusa @IOC: OIIK.4 roToBHOCTH OPraHH30BATh Pad0Ty HCCJIEA0BATEIbCKOI0 KOLICKTHBA B
mpodeccnoOHAIbHOI NesITEILHOCTH; 8 YACHU C/1EOYIOMUX Pe3YIbMaAmoe 00yyenusn:

31. 3HaTb OCHOBbI KOMaHAHOW paboThl

y1. ymeTb (hOpMMUPOBaTb TEXHUYECKME 3aaHNs U NaHNPOBaTb paboTy YNeHOB KOM/EKTMBA B
NPoecCUOHaIbHOW AeATENbHOCTU

Komnemenyus @IoC: YK.3 roToBHOCTH YIaCTBOBATH B pad0oTe POCCHICKAX H Me:KTYHAPOXHBIX
HCCIIE0BATEIbCKAX KOJUIEKTHBOB 110 PeIIEHHI0 HAYYHBIX H HAYYHO0-00pa30BaTeIbHBIX 3a/1a4; ¢ Yacmu
c1edyrouiux pe3yibmamoe 00yueHus:

yl. YMETb M0/1b30BaTbCA 06I.Ll,eHayl-IHbIMVI M 4aCTHO Hay4YHbIMW METOAAMWU MO3HaHUA A4 PeLleHNA Hay4YHbIX

npo6aem
2. TpeboaHua HI'TY K pesynbTaTam 0CBOEHUSA AVUCLMMNIVHBI
Tabnuua 2.1
PESyHbTaTbI N3yHeEHUA ANCUNNJINHbBI MO YPOBHAM O0CBOEHUA (I/IMeTb CDOprI opraHumsaunn
npeacTaBrieHne, 3HaTb, YMeTb, BNafeTh) 3aHATUI

CneupanbHble rnasbl HanpasneHus

OrK.1.31 3HaTb 0CO6EHHOCTU TEOPETUYUECKMX U IKCMEPUMEHTA/TbHbIX UCCNEL0BaHNI B
TErn/I09HEPreTUKE

1.1IpoBOUTH SKCIIEPHMEHT. JNexkuymn; CamocTosiTeNbHas
paboTa

OlMK.2.31 3HaTb COBPEMEHHbIN MHCTPYMEHTapUiA Hay4YHbIX UCC/e40BaHWUI, BKOYas
CpeAcTBa MaTemMaTUYecKoro 1 (hM3n4ecKoro MoseIMpoBaHus

2. MaTeMaTHYECKHE METOTbI peaieHus 3aaq. j'|eK|_|||/]|/|; CamocToaTenbHas
paboTa

OrlK.2.yl ymeTb MCMosb30BaTb MHCTPYMEHTAPUIA MOLE/IMPOBaHUSA B HAyYHOM

nccnegoBaHnn

3.HpI»IMeHSITI> MaTeMaTHYeCKUH armrapar penieHusd HaydHO-TEXHHUYCCKHUX 3a1a4. ﬂeKLl,I/II/I; CamocToaTenbHas
paboTa

YK.3.yl yMeTb M0/b30BaTbCS 06LLEHAYYHbIMM 1 YaCTHO HayUHbIMU METOAAMM NO3HAHNS
ANS PELLEHMS Hay4YHbIX NPO6/1eM

4.1IpaMeHsTh METO/BI Je/lyKIHH 1 HH/YKIAH, aHAIH3a H CHHTe3a K KOHKPETHBIM | CamMOCTOsATeNbHas paboTa
HAyYHO-TEXHUYECKUM 3a/1adaM.

OrlMK.4.31 3HaTb OCHOBbI KOMaHAHOW paboThbl

5.PabGotrsl B HAay4HOM KOJUIEKTHBE. | CamocTonaTesibHas paboTa

OlNK.4.y1 ymeTb hopMMpPOBaThb TEXHUYECKME 3a[jaHNA U NSIaHMPOBaTb paboTy YneHoB
KOIIEKTUBA B MPOGECCNOHA/IbHON [eATENIbHOCTY

6.ITpraAMaTh ygacTre B paboTax Mo perIeHHI0 IPHKIATHBIX CamocTosTe/NbHas paboTa
HapOTHO-X03IUCTBEHHBIX 3a/1a4.

3. CofepxkaHuve 1 CTPYKTypa y4eoHOW ANCUUMNINHDI



Tabnuua 3.1

CcbInkn Ha
o AKTUBHbIe
Tembl niekumn hopMbl, uac Uacbl | pesynbTaThbl YyebHas eAaTeNlbHOCTb
PME, ' 0by4yeHus
CemecTp: 3
Ovpaktnyeckasa eguHuya: COBPEMEHHAA TEMJ/TOOHEPITETUKA
1. YCTPONCTBO U
®YHKUMOHMPOBAHUWE A3C 0 4 2
PA3TMYUHOI O TUTA
5. KoreHepauus. 0 4 1,2
Onpaktnyeckas eguHuua: COBPEMEHHAA SJIEKTPO3HEPIETUKA
2. TEXHVUYECKWIA YPOBEHb U ggﬁ?g;ﬁﬂé@ﬁég?gfﬁﬁx
COCTOAHWE SHEPIETUKW 0 4 2,3 I TEMJTOSHEPTETUKM
TEMNO3HEPIETUKWN POCCUNIN POCCUN
3. KPATKAA NCTOPUA
SNNEKTPO3HEPTIETUKN. 0 2 19
SNNIEKTPO3HEPIETUYECKNE ’
CUCTEMbI
4. INNIEKTPNYECKWE CXEMbI
SNEKTPOCTAHLIMN U 0 4 1,2
MOACTAHLINN
Tabnuua 3.2
TeMbl 417 CAaMOCTOATE/IbHOIO | AKTUBHbIE Cebinki Ha
khopMbI, uac Uacbl | pesynbTaThl YyebHas AesTeNlbHOCTb
N3yHEHWA PMbI, Hac. 06y4eHus

Cewmectp: 3

Anpaktnyeckasa eguHuua: COBPEMEHHAA TEMJTOSHEPITETUKA

1. YCTPOWCTBO A

®YHKUMOHNPOBAHWNE o
COBPEMEHHOI T3C, 0 0 1,4 Pabora ¢ uTepaTypoit u Ha
PAEOTAHOLLIEN HA obvekte (TSC).
OPIrAHMYECKOM TOIMNJMBE

2. YCTPOWACTBO 1 PaGoTa C IMTepaTypoit 1 Ha
(hyHKLMOHMPOBaHNE COBPEMEHHOIO 0 0 1,4,5,6

06beKTax IHEPreTUKM.
obopysnosaHua TOC U KOTE/bHbIX. P

4. CamocTosTeNlbHas paboTta oby4atoLerocs

Ccbinkun Ha
o Yacbl Ha Uackl Ha
Ne Buabl caMoCTOoATe/IbHOM paboThl pe3ynbTaThbl
BbIMONIHEHWE [KOHCY/IbTauMun
06y4eHus
CemecTp: 3
1 |Ll,ononH|/|Teanaﬂ yyebHas feATeNbHOCTb |1, 2,3,4,56 |70 |1O

Pa6oTa Haa NpuKnagHbIMK 3afa4aMn U Ha 00beKTe uccnegosaHus.: Llapos HO. V. TeHaeHUMM pa3BnuTus
T3C : yyebHOe nocobue / HO. W. LLapos., O. B. bopyw; HoBocub. roc. TexH. yH-T. - HoBocmbupck, 2017

2 |I'I0,u,r0TOBKa K arTectaumnm |1, 2,3,4 8 |O

PaboTa no cuctemaTusauum 3HaHmia.: LLlapos HO. N. TeHaeHuun passutms TAC : yuebHoe nocobue / HO. .
LLlapos, O. B. bopyw; HoBocu6. roc. TexH. yH-T. - HoBocubupck, 2017

CamocToaTeNnbHoe n3ydeHmne TeopeTUUYeCcKoro
3 y P 1,456 0 0
marepuana

CTyfieHT n3y4yaeT TeMbl, NpuBefeHHble B Tabnuue 3.2 : LLlapos 0. L. TeHgeHUmK pa3sutna TIC : yuebHoe
noco6ue / KO. L. LLapos, O. B. bopyL; HoBocnb. roc. TexH. yH-T. - HoBocnbunpcek, 2017




5. TexHonorus obyyeHms

[N opraH13aLum 1 KOHTPO/ISt CaMOCTONTeIbHOM PaboThbl 06YYatOLLIMXCA, @ TaKXKe NPOBeAeHUs
KOHCYNbTaLMWiA NPUMEHSIOTCS MH(OPMALIMOHHO-KOMMYHUKALIMOHHbIE TexHonorum (Taén. 5.1).

Tabnuua 5.1
JeaTenbHOCTb MHdopmMaLMOHHO-KOMMYHUKALMOHHbIE TEXHOI0M NN
VHhopmumpoBaHme e-mail; JInyHbIn TUNoBon cant; A6C
PasmeLLeHme yuebHbIX

JInyHbIv TMNOBON canT; 3BC

MaTepnasioB

6. Jlutepatypa

OcHoBHas nMTepaTypa

1. uaaukos I1. A. [lepcnextuBabie TOC. Oc0OCHHOCTH M PE3yTBTATHI UCCIICIOBAHUS !
[Monorpadus] / I1. A. IllunaukoB. - HoBocubupck, 2007. - 282 ¢. : ui., Tadi., cXemsl. - Pexxum

moctyma: http://elibrary.nstu.ru/source?bib_id=vtls000074129. - [Mapan. Tur. a. arra. ; Ori. Takxke

Ha a”HrJ. A3..
NHTepHeT-pecypcsl

1. ObC HI'TYV : http://elibrary.nstu.ru/

2. DBC «M3znmarensctBo Jlamsy : https://e.lanbook.com/
3. OBC IPRbooks : http://www.iprbookshop.ru/

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

7. MeToan4yecKoe 1 NporpaMmmHoe obecrieveHme

7.1 MeToauyeckoe obecrneyeHme

1. Hlapos FO. Y. Tennenumu paszsutus TIC : yauebHoe mocobue / FO. . lapos, O. B. Bopym;
HoBocu®. roc. TexH. yH-T. - HoBocubupck, 2017

7.2 Cneumann3npoBaHHOe NporpaMmMmHoe obecreyeHume
1 Windows
2 Office

8. MaTepuanbHO-TeXHMYECKOe 06ecrneyeHme

lMpe3eHTaLUMOHHOe 060pyA0BaHMe

Ne HanmeHoBaHue Ha3HaueHue

1 |MpeseHTaLMOHHOE 060pPYA0BaHME Pa6oTa ¢ npeAcTaBneHMeM MaTep1anos B
(MynbTUMeaMa-NPOEKTOp, 3KPaH, KOMMbIOTEP |BUAE AOKNaAa
ANS YNPaB/eHNs)




MpunoxeHue 2
Paboyas nporpamma AUCUUNINHBI
Hu3konoTeHUaibHaa aHepreT1Ka

1. BHewHWe TpeboBaHUs
Tabnuua 1.1

Komnemenuyus ®@I'0OC: OIIK.3 ciocobHOCTh K pa3padoTke HOBBIX METO0B HCCJICI0BAHAS U HX IPHMCHCHHIO B
€aMOCTOSITETbHOMH HAYYHO-HCCIE0BATEIbCKOM NesITeILHOCTH B 00J1acTH NPodecCHOHANLHOI 1esITeIbHOCTH; 6
Yacmu cedylouiux pe3yibmanos 00y4eHus:

yl. YMETb pa3BmBaTb N TBOPYECKU NMPUMEHATL CYLLECTBYIOLLME CpEACTBA U METOAbI NCCieA0BaHNA B
TENJ1I03HEPTrETUKE
Komnemenyus HI'TY: I1IK.1.B I'oToBHOCTH K OTHMH3AI[HH 1 COBEPIICHCTBOBAHMUIO cXeM dHEPIreTHYeCKHX
YCTAaHOBOK M CHCTEM MPOH3BOJCTBA 31eKTPOIHEPTHH, TeIIa H X0I0/1a.; 8 YUCHU C/1e0VIOULUX Pe3YTbmMaAMO08
obyuenusn:

33. 3HaTb TEOPETNYECKME OCHOBLI COBMECTHOIO NMPOW3BOACTBA 3/IEKTPO3HEPIMK, TeNa 1 Xonopa
Komnemenyusa HI'TY: IIK.3.B CnocodHOCTh K pa3padoTKe HAYIHO-TeXHHYECKAX OCHOB HCIHOJIb30BaHMS
BTOPHYHBIX JHEPreTHYECKHX PeCYPCoB ISl BEIPAOOTK M 3JIeKTPOIHEPIHH, TeIlJIa H X010/1a.; 6 YacHu
cedyrouiux pe3yibmamos ooyueHus:

31. 3HaTb MalUMHbI U CUCTEMbI MasIOl IHEPIreTUKN

32. 3HaTb OCHOBHbIE NPUHUMMbI UCNONb30BaHNA Hl/l3KOI'I0TeHLI,VIaJ'IbHOl71 TennoTbl Ana BblpaGOTKl/I Tenna, Xxonoag

N 3NIEKTPO3HEPT NN

y1. yMeTb (JOPMUPOBaTL 3IHEPrO- M TEMJOMCTOUHMKU, UCTIONb3YIOLLME PasINUHble 3HEPrOPECYPChI,
onpefiensiTh X KOMIMJIEKCHYH 3D(heKTUBHOCTb

2. TpeboBaHua HI'TY K pe3ynbTaTtam 0CBOEHUS AUCUUM/INHBI

Tabnuua 2.1
Pe3ynbTaTbl U3yYeHNA AUCLUMN/IMHBLI N0 YPOBHSM 0CBOEHUSA (MMETb dopMbl OpraHmsaLmnm
npeacTaB/ieHWe, 3HaTb, YMETb, B/1afeTh) 3aHATUI

Hu3konoTeHUnanbHas aHepre Tuka

OrlK.3.yl ymeTb pasBmBaTb U TBOPYECKN MPUMEHATbL CYLLECTBYIOLLME CPeACTBa U METOAbI
nccnefoBaHns B TEM/I03HEPreTUKeE

1.ymeTh pasBUBATh U TBOPYECKH IPHMEHSATH CYIICCTBYIOIINE CPEICTBA H METOABL | CaMOCTOATe/IbHasA paboTa
HCCIIeIOBAHUS B TEIUTOIHEPIeTHKE, B TOM YHCIIC HHHOBAITHOHHBIE

2.3HaTh CYIIECTBYIOMIHE U IIEPCICKTHBHBIC METOJIBI M CPEJICTBA UCCICIOBAHAS B CamocTosTeNbHas paboTa
TEIIODHEPTeTHKE

MK.1.B.33 3HaTb TEOPETUYECKME OCHOBbI COBMECTHOIO NPON3BOACTBA 3/1EKTPO3IHEPT UM,

Tenna n xosaoga
3.3HaTh TEOPETHICCKHE OCHOBBI COBMECTHOTO IIPOU3BOJICTBA 3JICKTPOIHEPTHH, CamocTosTeNbHas paboTa
TeIIa | X002 (TPUTEeHEePAITHSL)

4 .yMeTh IPOU3BOTUTH OMEHKY d(P(EeKTHBHOCTH CHCTEM TpPHTCHEpaIHH CamocTosTenbHas paboTta
MK.3.B.31 3HaTb MaLLWHbI Y CUCTEMbI Ma/ION 3HEPTETUKU
5.3HaTH MalIMHBI ¥ CHCTEMBI MalloOd SHEPreTHKH, IPAKTHKY WX IPUMEHEHHS B CamocTosTenbHas paboTta

Poccuu u 3a pybexxom

MK.3.B.32 3HaTb OCHOBHbIe NPUHLMMbI UCMONb30BaHUA HI/I3KOI'IOT€HLI,I/I<’:U'IbHOIZ TennoTbl AsiA
Bblpa6OTKI/I Teraa, Xxonoga N 3aNeKTPO3IHEPT NN

6.3HATb OCHOBHBIC IPHHIIAIIBI HCIIOIb30BAHMS HU3KONOTCHIMAIBHOM TEILIOTHI JUIL | CaMOCTOATe/NbHas paboTa
BBIPaOOTKH TeIlIa, XOJ0/a U STIEKTPOIHEPTUH, BKITIOYAsI BOISHON AP HH3KOTO
JaBICHUS

MK.3.B.yl ymeTb (hopMMpPOBaThb 3HEPro- 1 TEMIOUCTOUHMKN, NCNO/b3YIOLLME pasNNYHble

3HEpPropecypchbl, ONpeaensitb UX KOMMIEKCHYH 3h(heKTUBHOCTb

7.yMeTh (GOPMHPOBATH SHEPTO- H TEINIOMCTOTHHUKH, HCTIOIB3YIONIHE Pa3IHIHbIC CamocTosTeNbHas paboTa
DHEPTOPECypPCHl, OIPEICISATh HX YHEPreTHICCKYI0, TEXHUKO-YKOHOMHIECKYIO U
HKOTOTHIECKYIO (] (eKTHBHOCTH,




8.3HaTh TIPHUHITHIIBI CO3TaHUsL KOM6I/H-H/IPOB€!HHLIX HCTOYHHKOB TCILIa H
SJIEKTPOSHEPT U, B TOM YHCII€ HCIIOIB3YIOIHX HECKOIBKO HCXOTHBIX

YHEPTOPECYPCOB

CamocTosiTenbHas paboTa

3. CofiepykaHue 1 CTPYKTypa yUebHol ANCUMUNINHBI

Tabnuua 3.1
TeMbl /151 CAMOCTOATENILHOTO | AKTUBHbIE Cebikn Ha
Yacbl | pesynbTaThl YyebHas AeaTeNbHOCTb
VsyHennA (PopMbI, Hac. 06y4eHus

CemecTp: 4

AnpaakTuyeckas eaMHMLA: YCTaHOBKM Ha HU3KOKMMALLMX paGoymx Tenax

1. MapoKOMNPECCUOHHbIe
CamocToATeNlbHOE N3yyeHune
TEMNN0BbIE HACOCh! W XONOAUbHbIE 0 30 3,6
nuTeparypbl
MaLLUWHBI
M3yueHrme nutepaTypHbIX
WCTOYHWNKOB MO
2. OHeproycTaHoBKM Ha
0 20 3,4,7,8 3HepreTMYecKMM yCTaHOBKaM
HU3KOKMMALLMX paboumnx Tenax
Ha HU3KOKUNALWMX paboumx
Tenax
OunpakTuyeckas efmHuua: Manas TennosHepreTuka
3. TexHonornu BolpaboTku M3yyeHne OTEYECTBEHHbIX U
3NeKTPO3HeprnM Ha 6ase NapoBbIX 0 30 1,2,3,4,5,8 [3apybexxHbIX n1uTepaTypHbIX
KOTE/bHbIX WCTOYHKKOB N0 TEME
4. MasonopLUHeBble ” 0 20 23 M3yyeHne un aHanmns
rasoTypbUHHbIE 3HEProyCTaHOBKM : NINTEPATYPHbLIX UCTOYHNKOB
M3yyeHune TexHoNorum
AOMOSTHUTENLHOW BbIPabOTKM
7. TexHoOMorns nocnefoBaTe/ibHoM 3NEeKTPO3Heprum nocne
TPEXKPATHON BbIPabOTKM 0 33 1,2,3,4,7,8 |naporasoBoro uukna c
3/1EKTPO3HEprun NMPUMEHEHVEM 3HEProycTaHOBOK
Ha rM3KOKMNAWMX paboumx
Tenax
AnpakTnyeckas egmHuua: A6Cop6bUUOHHbIE TepMOoTpaHchopmMaTopsl
5. TeopeTnyecKmne 0CHOBbI Paboumx
MPOLIECCOB 1 CXeMbl 0 30 1923 M3yyeHne nutepaTypHbIX
abCcopOLMOHHbIX XONOANbHbBIX T NCTOYHWNKOB
MaLlnH
M3yueHune nuTepaTtypHbIX
6. TexHosorumn TpureHepawuum 0 30 4,7 y paryp
NCTOYHWNKOB

4. CamocTosTeNlbHas paboTta oby4atoLerocs

CcblIKM Ha
" Yacbl Ha Uacbl Ha
Ne Buabl caMoCTOATE/TIbHOM paboThl pesynbTaThl
BbIMONIHEHWE [KOHCY/IbTauMu
06y4eHus
CemecTp: 4
1,2,3,4,5,6
1 |MNoaroToBkKa K aTTecTauuu 7’ 8’ T 0 17

CamocTonTenbHas paboTta ¢ NMMTepaTypHbIMU UCTOYHMKAMK, aHaIM3 U 0606LLEHNE TEOPETUYECKUX U
JKCnepuMeHTaNlbHbIX AaHHbIX : Lapos FO. V. TeHgeHuum passutua TIC : [yyebHoe nocobue] / HO. .
LLlapos, O. B. bopyw ; HoBocK6. roc. TexH. yH-T. - HoBocnbupck, 2017. - 257, [1] . : un., Tabn.. - Pexxum
poctyna: http://elibrary.nstu.ru/source?bib_id=vtls000236528

2
MaTepuana

CamocTosTe/IbHOE U3yUeHe TEOPETUYECKOTO

1,2,3,4,5,6,
7,8
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CTy[eHT n3yyaeT Tembl, NpueefeHHbIe B Tabnmue 3.1 : LWapos FO. U. TeHaeHumm passutua TOC :
[yuebHOoe nocobue] / HO. W. Lapos, O. B. bopyLu ; HoBocK6. roc. TexH. yH-T. - HoBocnbupck, 2017. - 257,
[1] c. : vn., Tabn.. - Pexxum goctyna: http://elibrary.nstu.ru/source?bib_id=vtls000236528

5. TexHonorus oby4veHns

[ns opraHnsaumm 1 KOHTPOA CaMOCTOATE/IbHOM paboThbl 00y4YatoLmMXCcs, a TaKxKe NPoBeAeHNs
KOHCYNbTaUui NPUMEHSIOTCA MHPOPMAaLMOHHO-KOMMYHMKALMOHHBIE TeXHoornu (Tabn. 5.1).

Tabnunua 5.1
[eaTenbHOCTb VIHhopMaLMOHHO-KOMMYHUKALMOHHbIE TEXHOMOM
VIHpopMmpoBaHue e-mail
KoHcynbT1poBaHve e-mail
KOHTpO/b e-mail
Pa3smeLLeHme yyebHbIX
ueRne y 35C
martepurasioB
Tabnuua 5.2

AKTVBHbIE 1 MHTEPAKTVBHbIE (DOPMbI MPOBEAEHNS 3aHATUI

Ne HavmeHoBaHMe aKTUBHbIX OpM

1 |[Aunckyccua

Kparkoe onucanne npumenenusi: Kpurtnueckoe o0cykaeHne pes3yabTaTOB HCCIICIOBAHUMN

6. JlnTepatypa

OcHoBHas nMTepaTypa

1. OGopynoBaHue BO30OHOBIIEMOI U MaJIOl SHEPTETHKH : CIPABOYHHMK - KaTanor / UH-T sHEpreT.
ctpareruu [m ap.] ; mox pen. bespykux I1. I1. - M., 2005. - 242 c. : uB. ., Tad.

2. Ynanos C. H. Bo3oOHoBssemast 3HepreTuka : [yaeonoe mocobue] / C. H. Y ganos. -
Hosocubupck, 2016. - 606 c., [8] n. uB. ui. : ui., Tadi.. - Pexxum moctyna:
http://elibrary.nstu.ru/source?bib_i1d=vtls000230275

JononHnTenbHas nuTepaTypa

1. 3aamanos JI. P. [ossimenue 3pGeKkTUBHOCTH MOPIIHEBBIX IBUTATEICH IEKTPOCTAHIIUI.
Koreuepauus u tpurenepauus / JI. P. 3anmanos, T. M. Kpeimuna // Duepretuk. - 2013, - Ne 3. - C.
12-16.

2. ABToMaTtu3amus TeXHoaorudeckux mnpoueccos Ha TOC u ynpasienue umu . [MoHorpadus / 1.
A. llluaankos u ap.]. - HoBocubupcek, 2014. - 289, [1] c. : min., Tabn.. - Pexum nocryma:
http://elibrary.nstu.ru/source?bib_id=vtls000213947. - [Tapan. TUT. 1. ¥ OTJL. QHIIL..

3. Peii JI. Temmossie nacocst / J1. Peit, JI. Makmaiikn; nep.c anra. E. M. SAutoBckmii. - M, 1982. -
218, [6] c. : ni., cxemsl, Ta01., HoTO

4. OrypeunnkoB JI. A. [Ipou3BOACTBO 3JICKTPOIHEPTHH U TEIUIOTHI HA HA3KOTIOTCHITUATBHBIX
terioBbix uctounukax / JI. A. Orypeunukos, FO. M. I[letun // IIpoMbliieHHAsS SJHEPreTHKA. -
2010.-Ne 1. - C. 2-8.

5. [Ipumenerne aOCOPOLMOHHBIX OPOMUCTO-TUTHEBBIX XOJIOJUIBHBIX MAIIUH B
MPOU3BOACTBCHHOM IUKIIC dekTpudeckux cranuuii / J1. JI. Joraaus [u ap.] // Dnextpudeckue
craamum. - 2014. - No 10. - C. 40-46.

6. [TapoBsic 1 ra30BbIC TyPOMHBI MaJIOK MOIIHOCTH : OTpacieBoi katanor 36-93 / [THUU undopm.
Y TeXH.-3KOH. UCCJIC. TI0 TSHKEJIOMY M TPAHCI. MAIIMHOCTpoeHu 0. - M., 1993. - 92 ¢. : um.




7. Tomapos I'. B. CoBepiieHCTBOBaHHE T€OTEPMATBHBIX YHEPTOYCTAHOBOK C OMHAPHBIM LIUKIOM /
['. B. Tomapos, A. A. lllunxos, E. B. Copokuna // Ternosnepreruka. - 2015. - Ne 12. - C. 40-48.

8. Hukomaes 10. E. DdpdexTrBHOCTE KOMOMHUPOBAHHOW BBIPAOOTKH JICKTPHUYCCKOM U TETIOBOM
SHEPTUHU Ha Ta30IMOPIIHEBBIX, ra30TypOonHHBIX 1 mapora3ossix TOL / 0. E. Hukomnaes, Y. A.
Bnosenko // IIpombimuiennas sepretuka. - 2011. - Ne 1. - C. 2-6.

9. Emuctparos C. JI. KommiekcHoe uccnenosanue 3¢ (H)EKTHBHOCTH TETUIOBBIX HACOCOB : aBTOped.
muc. ... n-pa texH. Hayk : 01.04.14 / EmuctpaToB Cepreii JIeBoBud ; Ue-T Teruiodpusuku nm. C. C.
Kyrarenanze Cub. ota-amst PAH. - HoBocubupck, 2011. - 39 ¢. : nn.

10. byty3o0B B. A. ['eoTepmanbHas cucTeMa TEIUIOCHAOKESHHS: TICPBBIN 3Tam cTpouTenbeTBa / B. A.
byrysos, I'. B. Tomapos // [IpomeinuieHHast suepreruka. - 2011, - Ne 8. - C. 51-54.

11. Baiibakos C. A. DHepreTnueckas 3PGEeKTHBHOCTH UCIOIb30BaAHMS TETLIOBBIX HACOCOB B
KOHJCHCALMOHHBIX mapocuioBbix nukiax / C. A. Baiibakos // Duepretuk. - 2014. - Ne 1. - C.
28-35.

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

2. DBC «M3marensctBo Jlausy : https://e.lanbook.com/
3. OBC IPRbooks : http://www.iprbookshop.ru/
4. OBC "Znanium.com" : http://znantum.com/

7. MeToAn4yecKoe 1 nporpaMmmHoe obecrieveHme

7.1 MeToguyeckoe obecrneyeHme

1. lapos FO. U. Tennenmuu passutus TOC : [yaebnoe mocobue] / FO. K. [lapos, O. B. Bopyi ;
HoBocu®. roc. TexH. yH-T. - HoBocubupck, 2017. - 257, [1] c. : ., Tabmn.. - Pexum goctyma:
http://elibrary.nstu.ru/source?bib_1d=vtls000236528

7.2 Cneumann3npoBaHHOe NporpaMmMHoe obecreyeHume
1 Windows
2 Office

8. MaTepuanbHO-TeXHUYECKOe 06ecrneyeHme

KomnnekT 060pyaoBaHus

Ne HanmeHoBaHue Ha3HaueHue

1 |MpoekTop ViewSonic PJD5112 (k.2,k.206)  [4n5 nonHOro v ygo6bHoro BocnpusTus
martepvana 06y4arLmnmmncs




MpunoxeHue 3
Paboyas nporpaMmma AMCUMNINHBI
KoMneKcHble UccneaoBaHns TENI0BbIX 3NEKTPOCTaHLUMIA C HOBbIMY
TEXHOI0rMAMU

1. BHelUHWe TpeboBaHMSA
Tabnuua 1.1

Komnemenyus @IOC: OIIK.1 B1ajenne MeTo00rHelf TeoOpeTHYECKHX H IKCIEPHMEHTAIbHBIX HCcae 0BaAHMIH
B 00/1acTH HPOo(ecCHOHATBHOI NeSITEILHOCTH; 8 HACHIU CNIEOYIOUUX PE3PTbMAMO8 00yYeHUs:

yl. YMETb pa3pa6aTb|BaTb nporpaMmmbl TEOPETUYECKUX N IKCNEPUMEHTASTbHbIX I/ICCI'IG,CI,OB:’:IHVIVI B
TENnn03HEPreTuke

Komnemenyus HI'TY: IIK.1.B I'oToBHOCTD K ONTHMH3AIAA H COBEPIICHCTBOBAHNIO CXeM SHEPreTHICCKHAX
YCTAHOBOK H CHCTEM HPOH3BO/CTBA 3JIEKTPOdHEPIHH, TeIIa U X0JI0a.; 6 YACHU C1eOVIOU{UX Pe3YTbmMaAmoe
obyuenusn:

31. 3HaTb COBPEMEHHOE 1 MepCrieKTUBHOE 060PYA0BaHME TeMNI0HEPreTUYECKMX YCTaHOBOK

32. 3HaTb COBPEMEHHLIE TEHAEHLNW PA3BUTUA 3NEKTPO -U TEMNIOIHEPIETUKUN

33. 3HaTb TEOPETNYECKME OCHOBLI COBMECTHOIO NMPOW3BOACTBA 3/IEKTPO3HEPTUK, TeMa 1 Xonopa

y1. yMEeTb OLEHMBATL TEXHUKO-3KOHOMUYECKYIO U SKONOTNYECKYIO S(b(bEKTI/IBHOCTb CUCTEM
KOMOWHMPOBAHHOI0 NPOM3BOACTBA 3/1EKTPO3HEPT UK, TENA U X0/104a

2. TpeboBaHua HI'TY K pe3ynbTaTam 0CBOEHUS AUCLMMNINHBI

Tabnuua 2.1
PesynbTaTbl N3y4eHUS ANCUUM/IVHBI NO YPOBHAM OCBOEHUS (MMETb dopMbl OpraHmsalmnm
npeacTaB/ieHWe, 3HaTb, YMETb, B/1aleTb) 3aHATUN

[vcumnnmHa no BbIGOpy acnupaHTa

OlK.1.yl ymeTb paspabaTbiBaTb NPOrpaMMbl TEOPETUYHECKMX U IKCNEPUMEHTA/IbHbIX
NCCefoBaHU B TENI03HEPTeTUKE

1.YMeTh pa3pabaThIBaT IporpaMMbl B pabounit IIaH. HeClIeToBaHHH. | CamocTosTeNbHaA paboTa

MK.1.B.31 3HaTb COBPEMEHHOE 1 MepPCrneKTUBHOE 060pyL0BaHME TEMI03HEPreTUYECKNX
yCTaHOBOK

2 HoBble TEXHOJIOTHH B TCIUIOOHEPI€THKE U TCINIOTEXHOJIOTUAX. | CaMOCTOﬂTeﬂbHaﬂ pa60Ta
MK.1.B.32 3HaTb COBPeMeHHble TeHAEHLUWW PasBUTUA 3/IEKTPO -1 TENSI03HEPTreTUKM
3.HepCHeKTI/IBI)I Pa3BHUTHS SHEPICTHKH CTPAHBI U €€ TeppHTOpI/Iﬁ. | CaMOCTOﬂTeﬂbHaﬂ pa60'|'a

MK.1.B.33 3HaTb TeOpPETUYECKIME OCHOBbI COBMECTHOIO NPON3BOACTBA 3/1EKTPO3IHEPrnu,
Tenna n xonoga

4.3paTh NPUHIMIIEI COBMECTHOTO IIPOMU3BOJICTBA PA3HBIX BHJIOB IIPOTYKIIHAH. |CaMOCTOFITefIbHaFI paboTa

MK.1.B.yl ymeTb oueHMBaTb TEXHUKO-3KOHOMMYECKYHO N 3KO0rNYeCKy s(PeKTUBHOCTb
CUCTEM KOMOBMHMPOBAHHOIO NPOM3BOACTBA 3/1EKTPO3HEPInN, Tensaa 1 Xonoaa

5.YMeTp BeCTH TEXHHKO-9KOHOMHMYECKHE PAacUeThl BO B3aHMOYBS3Ke IIapaMeTpOB. |CaMOCTOHTeanaﬂ paboTa

3. Cofep>kaHuve 1 CTPYKTYypa y4eoHOM ANCUUMNINHDI

Tabnuua 3.1
CcbInKM Ha
Tembl A/19 CAMOCTOATESTbHOT AKTUBHbI
eMbl 4 th::l qzamoﬂ e/IbHOro e qai Yacbl | pesynbTarbl Yue6GHas AesTeNbHOCTb
Yy PMBbI, ' 0byueHus
CemecTp: 5

AvpakTunyeckas eguHuua: CxeMbl, NapameTpbl U TEXHOIOTMYeCKas FrOTOBHOCTb K
NCMNO/b30BaHWIO HOBbIX pecypcocbeperatoLLmx TeEXHONOr Ui

1. KoHuenuus passutusa TIC. 0 41 1,2 PaboTa Cc nnTepaTypo.




2. V13yyeHne HOBbIX TEXHONOIUiA U

0 39 2,3,4 Pa6oTa ¢ nnTepaTypoi.
3HEpPreTuKe.

AvpakTnyecKas eaMHuLa: MeToanyeckme 0Co6eHHOCTIN UCCeA0BaHMSI.

3. MeToanyeckne npobiemsl
OLLeHKM 3(h(heKTMBHOCTU

HOBbIX TEXHO/OMIA B 3HEPreThKe B
COBPEMEHHbIX YCNOBUAX

PaboTa ¢ MeTOANYECKOWA
NNTEpaTypONi.

AvpakTnyeckas egmHuLUa: KomniekcHoe nUccrefioBaHne HOBbIX TEXHOMOM N,

4. OcBOeHMe pesy/bTaToB
nccnefoBaHNiA HOBbIX TEXHO/OT WA
(KOTenbHbIX, CUCTEMHBIX,
CTaHUMOHHBIX 1 T.1.).

PaboTa ¢ npoeccrMoHanbHO

0 70 2,3,5 o
NNTEpaTypoii.

4. CamocTosiTeNlbHasa paboTa 06y4aroLLerocs

CcCbINIKM Ha
o Yacbl Ha Yacbl Ha
No Buabl caMoCTOATE/TbHOM paboThl pesynbTaThl
BbIMO/IHEHWE [KOHCY/IbTauuu
06yyeHus
CemecTp: 5
CamocTosTeNbHOE N3YyYeHNE TEOPETUYECKOTO
1 y P 1,2,3,4,5 |214 23
maTepuana

CTyAeHT n3yyaeT Tembl, NpuBeAeHHbIe B Tabnumue 3.1 : LWapos HO. U. TeHaeHumm pa3sutus TIC : yyebHOe
noco6ue / FO. W. LWapos, O. B. bopyL; HoBocKb. roc. TexH. yH-T. - HoBocmbupcek, 2017

5. TexHoNorusa obyyeHus

[ns opraHn3aUmnm n KOHTPONS CaMOCTOATE/IbHON PaboTbl 0BYYaOLLMXCS, a TaKXKe NPOoBeAeHUS
KOHCYNbTaUuii NPUMEHSIOTCA MHPOPMAaLMOHHO-KOMMYHMKALMOHHbIE TexHoornu (tabn. 5.1).

Tabnuua 5.1
[eaTenbHOCTb VHhopMaLMOHHO-KOMMYHUKALMOHHbIE TEXHOMOM
JInyHbIN TUNOBOW calT; Cpeaa aNeKTPOHHOro obyuveHus HITTY;
VHdopmupoBaHme
3bC
Pa3meLLeHmne yuyebHbIX o ..
JInyHbI TNOBOWN CcalT
marepuasioB
Tabnuua 5.2
AKTUBHbIE N MHTEPAKTMBHbIE (DOPMbI MPOBEAEHNS 3aHATUI
Ne HavmeHoBaHMe aKTUBHbIX OpM

1 |[Aunckyccusa

Kpartkoe onucanue npumenenusi: OOCyXIeHUE C PyKOBOBAUTEIEM

6. Jlntepatypa

OcHoBHas nuTepaTypa

1. Kommuiekcusie nccnenoBanus TOC ¢ HoBeiMu TexHONMOTHIMH : [MOHOTpadus / [1. A. [I{uaAMKOB
u 1p.]. - HoBocubupck, 2005. - 527 c. : un.. - Pesxum mocryma:
http://elibrary.nstu.ru/source?bib_1d=vtls000044903

NHTepHeT-pecypcsl




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

2. DBC «M3narensctBo Jlauey : https://e.lanbook.com/
3. OBC IPRbooks : http://www.iprbookshop.ru/

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

7. MeToau4eckoe 1 NporpaMMHoe obecneveHme

7.1 MeToauyeckoe obecreyeHme

1. [llapos FO. U. Ternaenuuu pazsutus TIC : yauedroe mocodue / FO. U. lapos, O. B. bBopymr;
Hosocu®. roc. TexH. yH-T. - HoBocubupck, 2017

7.2 Cneunann3vpoBaHHOe NporpaMmMHoe obecneyeHue
1 Windows
2 Office

8. MaTepuasibHO-TeXHUYeCcKoe obecrieveHue

KomnbloTepHbIii Knace

No HanmeHoBaHue Ha3HaueHne

1 |Kom-T Trnosoro obopya-a "Cunosas M3yyeHne ycTaHOBKM
3N1EKTPOHMKA-BEJOMbIE CETbIO N aBTOHOMHbIE
npeo6.."




MpunoxeHue 4
Paboyas nporpamma AUCUUNINHBI
HoBble TEXHONOTNN CXXUTaHNA TOMNBa

1. BHewHWe TpeboBaHUs

Tabnuua 1.1

Komnemenuyus ®@I'0OC: OIIK.3 ciocobHOCTh K pa3padoTke HOBBIX METO0B HCCJICI0BAHAS U HX IPHMCHCHHIO B
€aMOCTOSITETbHOMH HAYYHO-HCCIE0BATEIbCKOM NesITeILHOCTH B 00J1acTH NPodecCHOHANLHOI 1esITeIbHOCTH; 6
Yacmu cedylouiux pe3yibmanos 00y4eHus:

31. yMeTb KPUTUYECKN OTHOCUTLCA K TPaAULMOHHBLIM CpeAcTBaM U MeTofam 1UccinefoBaHus

Komnemenyua HI'TY: IIK.2.B Crioco0HOCTH K COBEPIICHCTBOBAHHIO TEXHOJIOTHH IOJydeHAS
TOHKOJHCIICPCHBIX BOAOYTOJHHBIX TOIUIHB M HX NPHMEHEHHIO B COBPeMEHHOIT TeNI09HEPTEeTHKE; ¢ acmu
cedyrouiux pe3yibmamos ooyueHus:

31. 3HaTb TEOPEeTUYECKNE OCHOBbI CXXUraHNA BOAOYTO/bHbIX cMmecel

32. 3HaTb XapPaKTEPUCTUKN TBEPAbIX TOMNNB, COBPEMEHHbIE TEXHO/IOTUN WU o6opy,qOBaHv|e ona ux
TOHKOAMCNEPCHOIo U3MeIb4eHUA

y1. yMeTb NPOM3BOANTL PACUET YCTPOICTB NS CKMIAHWS OpraHUYecKuX TOM/MB C 6O/MbLIMM COZlePXKaHUEM

BOAb!
2. Tpe6oBaHUA HI'TY K pesynibTaTam 0CBOEHUSA AUCLUMNINHBI
Tabnuua 2.1
Pe3ynbTaTbl U3yYeHNA AUCLUMN/IMHBLI N0 YPOBHSM 0CBOEHUSA (MMETb ®dopmMbl opraHusaymn
npeacTaB/ieHWe, 3HaTb, YMETb, B/1afeTh) 3aHATUN

AucuunanHa no Bblbopy acnupaHTa

OrlMK.3.31 yMeTb KPUTUYECKM OTHOCUTBLCA K TPaguULMOHHBLIM CpeicTBaM U MeToAam
nccnefoBaHnsA

1.yMeTh KpUTHYECKH OTHOCUTBS K TPaJUIIHOOHBIM CPEICTBAM U METo1aM CamocTosTenbHas paboTta
HCCIICOBaHUA

MK.2.B.31 3HaTb TEOPETUYECKNE OCHOBbI CXXUTaHNA BOAOYTrO/IbHbIX CMECEN

2.3HaTh TEOPETHYECKHE OCHOBBI CKHTaHUS BOJIOYTOJIBHBIX cMecel |CamoCTOﬂTeanaﬂ pa6oTa

MK.2.B.32 3HaTb XapaKTeEPUCTUKN TBepAbIX TOM/IMB, COBPEMEHHbIE TEXHO/IOTUN U
obopyfoBaHMe ANa X TOHKOAUCNEPCHOr 0 N3Me/lbYeHNS

3.3HaTh XapaKTePUCTUKH TBEP/JBIX TOILUIMB, COBPEMEHHBIEC TEXHOIOIHHA U CamocTosTensHas pa6oTa
obopynoBaHHe AT UX TOHKOAUCIEPCHOTO M3MeIbUeHHS

MK.2.B.yl ymeTb NPOU3BOAMTL pacHeT YCTPOMCTB 1A CKUTaHNSA OpraHnyecKux Torn/me ¢
60NbLUVIM COAEPXKaHNEM BOAbl

4.yMeTh IIPOH3BOIHTH PACUET yCTPOHCTB IS CXKHTaHUS OPraHHYCCKHX TOIUIUB ¢ | CaMOCTOATe/IbHasA paboTa
OOIIBIIMM COAEP:KaHUEM BOJIBI

3. CopepxaHue 1 CTPYKTypa yu4ebHON AUCUUNIUHBI

Tabnuua 3.1
TeMbl 111 CAMOCTOATE/ILHOTO | AKTUBHbIe CCbinky Ha
n3yyeHns (hopMbl, yac Yacbl | pesynbTaThbl YyebHas genaTenbHOCTb
Y L 06yyeHus
CemecTtp: 5

Jnpaktnyeckas eguHuua: BogoyronbHble cMecu

1. TeopeTnyeckmne OCHOBBbI
006pa3oBaHNa U CXXMUraHua 0 70 2
BOAOYrO/bHbIX CMecei

13yYeHUe MTepaTypHbIX
MCTOYHMKOB

3. TeXHO0rMm CXXmnraHust Ton/mB ¢ 0 51 14 M3yyeHne nuTepaTtypHbIX
60/bLUNM B/IArOCOAEPXaHneM ' WCTOYHWKOB

AnpakTudeckas eamHMLa: TOHKOAMUCMEPCHOE U3Me/bUeHVe TBEPAbIX TOM/NB




2. TeXHONOr1M TOHKOANCNEPCHOTO 0 20 13 3yueHmne nuTepaTypHbIX
13Me/bYeHUs TONNNB ’ NCTOYHIIKOB

4. CamocTosiTeNlbHaa paboTa 06y4aroLLerocs

CcbIIKK Ha
o Yacbl Ha Yacbl Ha
Ne Buabl caMoCTOATE/TbHOW paboThl pesynbTaThbl
BbIMNO/IHEHWE [KOHCY/TbTalUnm
06y4eHuns
CewmecTp: 5
1 |lMogroToBka K aTTectaumu 1,2,3,4 0 0

KoHcynbTauuy no ocHOBHbIM Bonpocam : Lapos FO. V. TeHgeHuun pa3sutus TAC : yuebHoe nocobue /
HO. . LWapos, O. B. bopyL; HoBocKb. roc. TexH. yH-T. - HoBocnbupcek, 2017

, | CamocTosTeNbHOe U3yUieH1e TEOPETU4ECKOTO 1234 214 23
maTepuana

CTyAeHT m3yyaeT Tembl, NpuBeAeHHbIe B Tabnumue 3.1 : Lapos KO. U. TeHaeHumm pa3sutus TIC : yuebHOe
noco6ue / KO. L. LLapos, O. B. bopyL; HoBocKb. roc. TexH. yH-T. - HoBocnbunpcek, 2017

5. TexHonorus oby4eHns

[lnsi opraHu3aLmy 1 KOHTPO/IS CaMOCTOSTE/IbHOW PaboThl 06YUaKOLLIMXCS, @ TAKXKE NPOBEAEHNS
KOHCYNbTaLMiA MPUMEHATCA MHDOPMALOHHO-KOMMYHUKALIMOHHbIE TeXHONOrMK (Tabn. 5.1).

Tabnmua 5.1
[eATenbHOCTb NH(opMaLMOHHO-KOMMYHUKALMOHHbIE TEXHOIOT I
MHopmmpoBaHue e-mail
KoHcynbTupoBaHue JINYHbIV TUNOBON CaliT
KOHTpO/Ib Cpepa 3neKTPoHHOro obyyeHus HIF'TY
Eﬂzing;#;HomBe y4eBHbIX 3EC

6. JlutepaTtypa

OcHoBHas nMTepaTypa
1. Jlucnenko B. I'. Tommueo. PanmonanpHOe CXKUTAHUE, YITPABICHUE U TEXHOJIOTHYECKOE
ucronb3oBanue. Ku. 1 : cipaBounuk B 3 kH. / B. I'. JIucuenxo, 5. M. lllenokos, M. I'. Jlaneiruues
;mox pen. B. I'. JImcuenko. - M., 2004. - 604 c. : w., Tabm.
2. OpuuaHukoB 0. B. TexHoa0THS MOTyYeHUS K UCCIEI0BAHMUS TOHKOIUCTIEPCHBIX BOAOYTOIbHBIX
cycruensuii : [mororpadus] / FO. B. Osuunnuxos, E. E. Boiiko. - HoBocubupck, 2017. - 306, [1] c.
: i, Ta0u.. - Pesxxum moctyma: http://elibrary.nstu.ru/source?bib _id=vtls000233997. - Jlorm. TUT. .
Y OTJI. QHTI..
3. JIucuenko B. I'. TomnmuBo. PanmonanpHOE CXUTaHUE, YyIIPABICHUE U TCXHOJIOTHUCCKOE
ucnonp3oanue. Ku. 2 : cnpasounuk B 3 k. / B. I'. Jlucuenxo, A. M. lllenokos, M. I'. Jlagsiruues
;mox pen. B. I'. JImcmenko. - M., 2004. - 832 c. : wi., Tabm.
4. JIucuenko B. I'. Tommuso. PanimoransHOE C)KUTAHUE, YIPABICHAC H TEXHOJIOTHYSCKOC
ucnonp3oanue. Ku. 3 : cnpasounuk B 3 k. / B. I'. Jlucuenxo, A. M. lllenokos, M. I'. Jlagsiruues
;mox pen. B. I'. JImcuenko. - M., 2004. - 586 c. : wi., Tabm.
5. lluanukos I1. A. UccnenoBanme sHepro6a0koB TOC ¢ HOBBIMH TEXHOJIOTUSIMH
TOTUTMBOUCIIONB30BAHUS  TUC. ... A-pa TexH. Hayk : 05.04.01 / I1. A. lllunnukos ; Hay4. pyk. [. B.
Hosapenxko ; HoBocu®6. roc. Texs. yH-T. - HoBocubupck, 2005. - 301 . : mo.

JononHnTenbHas nuTepaTypa




1. luxoturoB A. B. Ckuranne HU3KOCOPTHBIX YTIIEPOA0COACPKAITAX OTXOI0B B BHJIC
BomoyronsHoro Tormea / A. B. IlluxotuHos, @. A. Cepant, A. U. Llenenok // Duepretuk. - 2015.
-Ne 11. - C. 63-66.

2. Pa3paboTKa TEeXHOJIOTHH UCTIOIb30BAHUS MEXaHOAKTUBUPOBAHHBIX yIJIei MUKPOTIOMOJIA [JIst
PO3’KHUTA U TIOACBETKU YroJMbHBIX KOTIOB AciicTByrommx TOC / A. I1. Bypayxos [u ap.] //
Temmosnepreruka. - 2013. - Ne 12, - C. 40-47.

3. Ceipogoii C. B. BnusHue ycmoBuil TermI000MeHa Ha XapaKTEPUCTUKH 3KUTAHUS YaCTHI]
sonoyroasHoro Toriuea / C. B. Ceiponoii, I'. B. Ky3uenos, B. B. Canomatos // TerumosHepreTuka.
-2015.-Ne 10. - C. 16-21.

4. BomoyronsHOE TOTIMBO - PE3yIbTAaThl Pa3pabOTKU W MEePCreKTUBEI npumeHeHus B Poccun / K.
H. Tpy0euxoii [u ap.] / Temnosuepreruka. - 2008. - Ne 5. - C. 49-52,

S.

6. MonenupoBaH#e U HATYPHBIC HCIIBITAHUS BUXPEBBIX IJIa3MEHHO-TOITUBHBIX CUCTEM IS
BOCILTIAMEHCHHS BBICOKO30IBHOTO dHepreTudeckoro yris / B. E. Meccepne [u ap.] //
Temmosnepreruka. - 2015. - Ne 6. - C. 59-68.

VIHTepHeT-pecypchl
1. OBC HI'TY : http://elibrary.nstu.ru/

2. DBC «M3narensctBo Jlaue» : https://e.lanbook.com/
3. OBC IPRbooks : http://www.iprbookshop.ru/
4. OBC "Znanium.com" : http://znanium.com/

7. MeToau4eckoe 1 NporpaMMHoe obecneveHme

7.1 MeToauyeckoe obecrneyeHue

1. [llapos FO. U. Ternaenuun pazsutus TIC : yuedroe mocodue / FO. U. Illapos, O. B. bBopymr;
HoBocu®. roc. TexH. yH-T. - HoBocubupck, 2017

7.2 CneunannsnpoBaHHOe NporpaMmMHoe obecneyeHue
1 Windows
2 Office

8. MaTepuasibHO-TeEXHUYeCKoe obecrieveHue

KomnbloTepHbIii Knace

Ne HanmeHoBaHue Ha3HaueHue

1 |Kom-T Trnosoro obopya-a "Cunosas M3yueHre obopysoBaHuA
3/1eKTPOHNKA-BE0OMbIE CETbI0 M aBTOHOMHbIE
npeo6.."
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O06o0meHHas cTpyKTypa (POH/Ia OIICHOYHBIX CPEACTB MOTYIIS

Koa ¢popmupyemoii

KonTpoaupymomee meponpusitue (3K3aMeH,

Tema 3HaHus/yMeHus .
KOMIIETCHIIUH 3a4€T, KypCOBOU IMPOCKT U T.II.)
31. 3HaTh 0OCOOEHHOCTU TEOPETHIECKUX U JKCIIEPHMEHTAIIBHBIX HCCIIEIOBAHUH B
DJIEKTPUIECKIE CXEMBI OIIK.1 OIIK.2 TEILIOdHEepreTHKe 31 3Haprcos €MEHHBIH I/IHCTp MEHTapUi HayuHbIX HCCIIEOBaHUI 3auer
SJIEKTPOCTAHLIUI U [IOICTAHLINI . . P : P Py PHH Hay g
BKJIFOYas CPEICTBA MATEMATHYECKOT0 M (PU3HUECKOr0 MOICIHPOBAHHS
KPATKAS UCTOPUA 31. 3HaTh OCOOEHHOCTH TEOPETHIECKUX U IKCIIEPHUMEHTAIIbHBIX HCCIICIOBAaHUN B
SJIEKTPOOHEPT ETUKU. TEIIOHEpreTUKe 31. 3HaTh COBPEMEHHBII HHCTPYMEHTApHii HAyYHBIX HCCIICIOBaHHUII, 3auer
DJIEKTPOSHEPT'ETUYECKUE CUCTEMbI BKJIIOYAsi CPEJICTBA MATEMATHYECKOT0 M (PH3UYECKOr0 MOJCTUPOBAHUS
31. 3HaTh OCOOCHHOCTH TEOPETUUECKUX U IKCIIEPUMEHTAIIbHBIX HCCIICJOBAaHUH B
Koreneparmus. TEIIOHEpreTUKe 31. 3HaTh COBPEMEHHBII HHCTPYMEHTApHii HAyYHBIX HCCIICIOBaHHUII, 3auer
BKJIFOYas CPEICTBA MATEMATHYECKOT0 M (PU3HUECKOr0 MOICIHPOBAHHS
YCTPOMCTBO U ®YHKIIMOHUPOBAHUE OITK .2 31. 3HaTh COBPEMEHHBIH HHCTPYMEHTApHil HayYHBIX HCCIIE0OBaHUI, BKIIIOUask CPEACTBA auer
ADC PA3JIMYHOI'O TUTTA i MaTEMAaTHYECKOr0 ¥ (PU3HYECKOr0 MOJICTMPOBAHHUS
TEXHUYECKHWI YPOBEHb I COCTOSIHHUE 31. 3HaTh COBpEMEHHBIIl HHCTPYMEHTApU HaAyUHBIX UCCIICIOBAHU, BKIIIOYAsl CPEICTBA
OHEPI'ETUKU U TEIJIOOHEPT'ETUKHA MAaTeMaTH4YeCKOro 1 (pU3NUECKOro MOJAEIMPOBaHHs yl. yMETh HCHIOIB30BATh 3aver
POCCHUU MHCTPYMEHTapUil MOICIIMPOBAHUS B HAYYHOM HCCIIEJOBAaHUHI
33. 3HaTh TEOPETHYECKHE OCHOBEI COBMECTHOTO IIPOU3BOACTBA MICKTPOIHEPIHH, TEILIA U
T'a3onopiiHeBble U ra30TYpOMHHbBIE
SHEPTOVCTAHOBKH OIIK.3 IIK.1 xonoza yl. yMeTs pa3BUBaTh © TBOPYECKU IPHMEHSTH CYIECTBYIOIINE CPEICTBA U METOIBI |3ader
proy HCCIIeIOBAHNS B TEIUIODHEPreTHKE
33. 3HaTh TEOPETHYECKHE OCHOBbI COBMECTHOTO IIPOU3BOACTBA IIEKTPOIHEPIHH, TEIIa U
Teoperuueckre OCHOBBI Pa0OUYUX MPOLIECCOB U
xoyoza yl. yMeTs pa3BUBaTh I TBOPYECKU IPHMEHSTH CYIIECTBYIOIINE CPENCTBA U METOIBI |3ader
CXEeMBI a0COPOIMOHHBIX XOIOMIBHBIX MAIIHH
HCCIIeIOBAHNS B TEIUIODHEPreTHKE
31. 3HATh MaIIMHEI ¥ CUCTEMBI MaJIOH OYHEPreTUKH 33. 3HaTh TEOPETUUECKHE OCHOBBI
COBMECTHOTO IIPOU3BOACTBA DIEKTPOSHEPIUH, TeIlIa U X0JI0Aa yl. yMeTh pa3BUBATh U
TexHOMOTUH BHIPAOOTKH JJIEKTPOIHEPIHU  Ha
OIIK.3 IIK.1 I1K.3 TBOPYECKH IIPHUMEHATH CYIIECTBYIOIINE CPEACTBA U METOIBI UCCIICIOBAHUS B 3auer
6a3e mapoBBIX KOTEIbHBIX
TEIUIOIHEepreTHKe y1. yMeTs (JOpMHPOBATH 3HEPro- U TEIUIONCTOYHUKH, HCHIONIB3YIOIINE
Ppa3IHYHbIe SHEPropecypChl, ONPEASISTh UX KOMIIEKCHYIO 2 ()eKTHBHOCTH
33. 3HaTh TEOPETHYECKHE OCHOBEI COBMECTHOTO IIPOM3BOCTBA IEKTPOIHEPTHH, TEILIA U
TexHONMOTHS TIOCIIEIOBATEILHOH TPEXKPATHOH Xonoza yl. yMeTs pa3BUBaTh H TBOPYECKU HPHMEHSTH CYIECTBYIOIIHE CPEICTBA U METOIBI 3aver
BBIPA0OTKHU 2NEKTPOIHEPTUU HCCIIeIOBaHNA B TEIUIO3HEpreTHKe yl. yMeTs GOPMHPOBATh YHEPro- U TEIIOUCTOUHUKH,
HCTIONB3YIONIHE Pa3IMYHbIC Y9HEPTOPECYPCHI, OPEENSITh HX KOMIUIEKCHYIO () (heKTHBHOCTD
. 31. 3HaTb OCHOBBI KOMaHAHOM paboTel yl. yMeTh GOPMHPOBATH TEXHUUECKUE 3aJaHUS U
VCTPOHCTBO 1 QyHKIMOHMpOBAHHE IUTAaHUPOBATH PAOOTY WIEHOB KOJUIEKTHBA B MPOGECCHOHAIBHON NEATEILHOCTH y7. YMETh
coBpeMeHHoro obopynosanus TOC u OIIK.4 VK.3 P pavoty P /.y IIpouee
I II0JTE30BAThCs OOIEHAYIHBIMA M YaCTHO HAYYHBIMH METOAAMH ITO3HAHMS IS PeIICHHS
) HAY4HBIX IPOOIEM
. 33. 3HaTh TEOPETHUECKHE OCHOBBI COBMECTHOTO IIPOU3BOACTBA IEKTPOIHEPTHH, TEIIa 1
M3yuyeHue HOBBIX TEXHOJIOTHI U SHEPreTHKE. TK.1 3auer
Xo0J10/1a
32. 3HaTb OCHOBHBIE IPHHIIUIII HCIIOIb30BAaHUS HU3KONOTEHITHAIBHON TEILIOTHI IS
TTapoxoMIIpecCHOHHBIE TEIUIOBBIE HACOCH! U
TIK.1TIK.3 BBIPAOOTKH TEIIIA, XOJIO/A U 3IEKTPOIHEPTHH 33. 3HaTh TEOPETHYECKHE OCHOBBI COBMECTHOTO |3aueT
XONOAUIBHBIC MAIINHBI
IIPOU3BOJCTBA DIEKTPOIHEPTUH, TEIIa U XOJI0a
33. 3HAaTh TEOPETHIECKHE OCHOBEI COBMECTHOTO IIPOU3BOACTBA IICKTPOIHEPIHH, TEIIa 1
TexHomorun TpUreHepanuu xoyona yl. yMers popMHpOBAaTE JHEPro- U TEIUIOMCTOYHHKH, HCIIOIB3YIOIINE pa3inuHble  |3ader

9HEPTrOPECYPCh, ONPENEIATh HX KOMIUIEKCHYIO 9 )EKTHBHOCTH




33. 3HaTh TEOPETHYECKHE OCHOBBI COBMECTHOTO IIPOU3BOACTBA IIEKTPOIHEPTHH, TEMIA U
TIK.1 IIK.3 xonoza yl. ymers popMHpOBAaTE YHEPro- U TEIUIOUCTOYHHKH, HCIIOIb3YIOIHe pa3IudHble  |3ader
SHEPropecypehl, ONPEEISTh HX KOMIUIEKCHYIO 3((EeKTHBHOCTD

3Hepr0yCTaHOBKI/I Ha HUBKOKHITAIIUX pa60tmx
Tenax

YCTPOMCTBO 1 ®YHKIIMOHNPOBAHVE
COBPEMEHHOMU TOC, PABOTAIOIIIEN HA VK3
OPI'AHUYECKOM TOIIIMBE

y7 YMETH IOJIB30BATHCSA O6IlIeHay‘IHBIMI/I 1 4YaCTHO HaYYHBIMH METOAAMHU TTO3HAHUS JJIs

IIpouee
peLIeHHUs HAyIHBIX IPOOIeM P

XapakTepucTHKa YPOBHeH 0CBOCHHMSI KOMIIETEHI M KPUTEPHUH OLICHKH 3aJaHuii.

IToporoBelii. YpOBEHb BHINOJIHEHUS pabOT OTBeYaeT OOIBITNHCTBY OCHOBHBIX TPeOOBaHUMN, TEOPETHUECKOE COACP)KaHUE Kypca OCBOSHO YaCTHYHO, HO
Ipo0ebl He HOCAT CYIECTBEHHOI'O XapaKkTepa, HE0OX0MMbIe PAKTUUECKUE HaBBIKU pabOThl C OCBOEHHBIM MAaTEpUaIoOM B OCHOBHOM C(OPMHUPOBAHBI,
OO0JIBIIMHCTBO MPEyCMOTPEHHBIX IPOrpaMMOil 00yueHHs yueOHbIX 3aJJaHUH BBIIIOJIHEHO, HEKOTOPbIE BUJIbI 3aJJaHUH BBIITOJIHEHBI C OIIMOKaMHU. 3a CEMECTp
(BKJTFOUAst PK3aMeH) HaOpaHo 50 — 72 Gaia.

Ba3oBblii. YpoBeHb BHINOIHEHHUS pab0OT OTBEYaeT BCEM OCHOBHBIM TPEOOBAaHUSIM, TEOPETUIECKOE CO/IEpPIKaHIe Kypca OCBOCHO TOTHOCTBIO, O€3 MTPOOeToB,
HEKOTOPbIE IPAKTUYECKHE HABBIKU PAOOThI C OCBOCHHBIM MaT€pPHAIOM COPMHUPOBAHBI HEAOCTATOUHO, BCE MPEYyCMOTPEHHBIE POrPaMMON 00yUeHHUSI
yueOHbI€ 33JaHHsl BBIIIOJIHEHbI, KAY€CTBO BBINOJIHEHHUS] HU OJJHOI'O U3 HUX HE OLIEHEHO MUHUMAJIbHBIM YHUCJIOM OalljIOB, HEKOTOPBIE U3 BBIITOJIHEHHBIX
3a/IaHMi, BO3MOXKHO, COJIepKaT OMOKU. 3a ceMecTp (BKIIIOYas 9k3aMeH) HaOpaHo 73 — 86 OasuioB.

IIpoaBuHYTHIIi. YPOBEHD BHINOIHEHUS pabOT OTBEYaeT BCeM TPeOOBAHUSAM, TEOPETHUECKOE COJIEPKAHNE Kypca OCBOCHO MOITHOCTHIO, 0e3 po0eos,
HE00X0/IMMbIe MPAKTUYECKNE HABBIKM pabOTHI C OCBOEHHBIM MaTepranoM c(hopMHUPOBaHbI, BCE MPETYCMOTPEHHbIE TPOrpaMMOil 00ydeHus yueOHbIe 3aJaHHs

BBITIOJTHCHBI, KAYCCTBO WX BBINIOJHCHUA OIICHCHO YHCIIOM 6aJ'IJ'IOB, OJIM3KUM K MaKCUMAaJIbHOMY. 3a CEMECTP (BKJ'IIO‘I&H SKSaMeH) Ha6paH0 87 — 100 6amnos.

CocraBun C.JI. EnuctpatoB

« » 2015r
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O06o0meHHas cTpyKTypa (POH/Ia OIICHOYHBIX CPEACTB MOTYIIS

Koa ¢popmupyemoii

KonTpoaupymomee meponpusitue (3K3aMeH,

Tema 3HaHus/yMeHus .
KOMIIETCHIIUH 3a4€T, KypCOBOU IMPOCKT U T.II.)
31. 3HaTh 0OCOOEHHOCTU TEOPETHIECKUX U JKCIIEPHMEHTAIIBHBIX HCCIIEIOBAHUH B
DJIEKTPUIECKIE CXEMBI OIIK.1 OIIK.2 TEILIOdHEepreTHKe 31 3Haprcos €MEHHBIH I/IHCTp MEHTapUi HayuHbIX HCCIIEOBaHUI 3auer
SJIEKTPOCTAHLIUI U [IOICTAHLINI . . P : P Py PHH Hay g
BKJIFOYas CPEICTBA MATEMATHYECKOT0 M (PU3HUECKOr0 MOICIHPOBAHHS
KPATKAS UCTOPUA 31. 3HaTh OCOOEHHOCTH TEOPETHIECKUX U IKCIIEPHUMEHTAIIbHBIX HCCIICIOBAaHUN B
SJIEKTPOOHEPT ETUKU. TEIIOHEpreTUKe 31. 3HaTh COBPEMEHHBII HHCTPYMEHTApHii HAyYHBIX HCCIICIOBaHHUII, 3auer
DJIEKTPOSHEPT'ETUYECKUE CUCTEMbI BKJIIOYAsi CPEJICTBA MATEMATHYECKOT0 M (PH3UYECKOr0 MOJCTUPOBAHUS
31. 3HaTh OCOOCHHOCTH TEOPETUUECKUX U IKCIIEPUMEHTAIIbHBIX HCCIICJOBAaHUH B
Koreneparmus. TEIIOHEpreTUKe 31. 3HaTh COBPEMEHHBII HHCTPYMEHTApHii HAyYHBIX HCCIICIOBaHHUII, 3auer
BKJIFOYas CPEICTBA MATEMATHYECKOT0 M (PU3HUECKOr0 MOICIHPOBAHHS
YCTPOMCTBO U ®YHKIIMOHUPOBAHUE OITK .2 31. 3HaTh COBPEMEHHBIH HHCTPYMEHTApHil HayYHBIX HCCIIE0OBaHUI, BKIIIOUask CPEACTBA auer
ADC PA3JIMYHOI'O TUTTA i MaTEMAaTHYECKOr0 ¥ (PU3HYECKOr0 MOJICTMPOBAHHUS
TEXHUYECKHWI YPOBEHb I COCTOSIHHUE 31. 3HaTh COBpEMEHHBIIl HHCTPYMEHTApU HaAyUHBIX UCCIICIOBAHU, BKIIIOYAsl CPEICTBA
OHEPI'ETUKU U TEIJIOOHEPT'ETUKHA MAaTeMaTH4YeCKOro 1 (pU3NUECKOro MOJAEIMPOBaHHs yl. yMETh HCHIOIB30BATh 3aver
POCCHUU MHCTPYMEHTapUil MOICIIMPOBAHUS B HAYYHOM HCCIIEJOBAaHUHI
33. 3HaTh TEOPETHYECKHE OCHOBEI COBMECTHOTO IIPOU3BOACTBA MICKTPOIHEPIHH, TEILIA U
T'a3onopiiHeBble U ra30TYpOMHHbBIE
SHEPTOVCTAHOBKH OIIK.3 IIK.1 xonoza yl. yMeTs pa3BUBaTh © TBOPYECKU IPHMEHSTH CYIECTBYIOIINE CPEICTBA U METOIBI |3ader
proy HCCIIeIOBAHNS B TEIUIODHEPreTHKE
33. 3HaTh TEOPETHYECKHE OCHOBbI COBMECTHOTO IIPOU3BOACTBA IIEKTPOIHEPIHH, TEIIa U
Teoperuueckre OCHOBBI Pa0OUYUX MPOLIECCOB U
xoyoza yl. yMeTs pa3BUBaTh I TBOPYECKU IPHMEHSTH CYIIECTBYIOIINE CPENCTBA U METOIBI |3ader
CXEeMBI a0COPOIMOHHBIX XOIOMIBHBIX MAIIHH
HCCIIeIOBAHNS B TEIUIODHEPreTHKE
31. 3HATh MaIIMHEI ¥ CUCTEMBI MaJIOH OYHEPreTUKH 33. 3HaTh TEOPETUUECKHE OCHOBBI
COBMECTHOTO IIPOU3BOACTBA DIEKTPOSHEPIUH, TeIlIa U X0JI0Aa yl. yMeTh pa3BUBATh U
TexHOMOTUH BHIPAOOTKH JJIEKTPOIHEPIHU  Ha
OIIK.3 IIK.1 I1K.3 TBOPYECKH IIPHUMEHATH CYIIECTBYIOIINE CPEACTBA U METOIBI UCCIICIOBAHUS B 3auer
6a3e mapoBBIX KOTEIbHBIX
TEIUIOIHEepreTHKe y1. yMeTs (JOpMHPOBATH 3HEPro- U TEIUIONCTOYHUKH, HCHIONIB3YIOIINE
Ppa3IHYHbIe SHEPropecypChl, ONPEASISTh UX KOMIIEKCHYIO 2 ()eKTHBHOCTH
33. 3HaTh TEOPETHYECKHE OCHOBEI COBMECTHOTO IIPOM3BOCTBA IEKTPOIHEPTHH, TEILIA U
TexHONMOTHS TIOCIIEIOBATEILHOH TPEXKPATHOH Xonoza yl. yMeTs pa3BUBaTh H TBOPYECKU HPHMEHSTH CYIECTBYIOIIHE CPEICTBA U METOIBI 3aver
BBIPA0OTKHU 2NEKTPOIHEPTUU HCCIIeIOBaHNA B TEIUIO3HEpreTHKe yl. yMeTs GOPMHPOBATh YHEPro- U TEIIOUCTOUHUKH,
HCTIONB3YIONIHE Pa3IMYHbIC Y9HEPTOPECYPCHI, OPEENSITh HX KOMIUIEKCHYIO () (heKTHBHOCTD
. 31. 3HaTb OCHOBBI KOMaHAHOM paboTel yl. yMeTh GOPMHPOBATH TEXHUUECKUE 3aJaHUS U
VCTPOHCTBO 1 QyHKIMOHMpOBAHHE IUTAaHUPOBATH PAOOTY WIEHOB KOJUIEKTHBA B MPOGECCHOHAIBHON NEATEILHOCTH y7. YMETh
coBpeMeHHoro obopynosanus TOC u OIIK.4 VK.3 P pavoty P /.y IIpouee
I II0JTE30BAThCs OOIEHAYIHBIMA M YaCTHO HAYYHBIMH METOAAMH ITO3HAHMS IS PeIICHHS
) HAY4HBIX IPOOIEM
. 33. 3HaTh TEOPETHUECKHE OCHOBBI COBMECTHOTO IIPOU3BOACTBA IEKTPOIHEPTHH, TEIIa 1
M3yuyeHue HOBBIX TEXHOJIOTHI U SHEPreTHKE. TK.1 3auer
Xo0J10/1a
32. 3HaTb OCHOBHBIE IPHHIIUIII HCIIOIb30BAaHUS HU3KONOTEHITHAIBHON TEILIOTHI IS
TTapoxoMIIpecCHOHHBIE TEIUIOBBIE HACOCH! U
TIK.1TIK.3 BBIPAOOTKH TEIIIA, XOJIO/A U 3IEKTPOIHEPTHH 33. 3HaTh TEOPETHYECKHE OCHOBBI COBMECTHOTO |3aueT
XONOAUIBHBIC MAIINHBI
IIPOU3BOJCTBA DIEKTPOIHEPTUH, TEIIa U XOJI0a
33. 3HAaTh TEOPETHIECKHE OCHOBEI COBMECTHOTO IIPOU3BOACTBA IICKTPOIHEPIHH, TEIIa 1
TexHomorun TpUreHepanuu xoyona yl. yMers popMHpOBAaTE JHEPro- U TEIUIOMCTOYHHKH, HCIIOIB3YIOIINE pa3inuHble  |3ader

9HEPTrOPECYPCh, ONPENEIATh HX KOMIUIEKCHYIO 9 )EKTHBHOCTH




33. 3HaTh TEOPETHYECKHE OCHOBBI COBMECTHOTO IIPOU3BOACTBA IIEKTPOIHEPTHH, TEMIA U
TIK.1 IIK.3 xonoza yl. ymers popMHpOBAaTE YHEPro- U TEIUIOUCTOYHHKH, HCIIOIb3YIOIHe pa3IudHble  |3ader
SHEPropecypehl, ONPEEISTh HX KOMIUIEKCHYIO 3((EeKTHBHOCTD

3Hepr0yCTaHOBKI/I Ha HUBKOKHITAIIUX pa60tmx
Tenax

YCTPOMCTBO 1 ®YHKIIMOHNPOBAHVE
COBPEMEHHOMU TOC, PABOTAIOIIIEN HA VK3
OPI'AHUYECKOM TOIIIMBE

y7 YMETH IOJIB30BATHCSA O6IlIeHay‘IHBIMI/I 1 4YaCTHO HaYYHBIMH METOAAMHU TTO3HAHUS JJIs

IIpouee
peLIeHHUs HAyIHBIX IPOOIeM P

XapakTepucTHKa YPOBHeH 0CBOCHHMSI KOMIIETEHI M KPUTEPHUH OLICHKH 3aJaHuii.

IToporoBelii. YpOBEHb BHINOJIHEHUS pabOT OTBeYaeT OOIBITNHCTBY OCHOBHBIX TPeOOBaHUMN, TEOPETHUECKOE COACP)KaHUE Kypca OCBOSHO YaCTHYHO, HO
Ipo0ebl He HOCAT CYIECTBEHHOI'O XapaKkTepa, HE0OX0MMbIe PAKTUUECKUE HaBBIKU pabOThl C OCBOEHHBIM MAaTEpUaIoOM B OCHOBHOM C(OPMHUPOBAHBI,
OO0JIBIIMHCTBO MPEyCMOTPEHHBIX IPOrpaMMOil 00yueHHs yueOHbIX 3aJJaHUH BBIIIOJIHEHO, HEKOTOPbIE BUJIbI 3aJJaHUH BBIITOJIHEHBI C OIIMOKaMHU. 3a CEMECTp
(BKJTFOUAst PK3aMeH) HaOpaHo 50 — 72 Gaia.

Ba3oBblii. YpoBeHb BHINOIHEHHUS pab0OT OTBEYaeT BCEM OCHOBHBIM TPEOOBAaHUSIM, TEOPETUIECKOE CO/IEpPIKaHIe Kypca OCBOCHO TOTHOCTBIO, O€3 MTPOOeToB,
HEKOTOPbIE IPAKTUYECKHE HABBIKU PAOOThI C OCBOCHHBIM MaT€pPHAIOM COPMHUPOBAHBI HEAOCTATOUHO, BCE MPEYyCMOTPEHHBIE POrPaMMON 00yUeHHUSI
yueOHbI€ 33JaHHsl BBIIIOJIHEHbI, KAY€CTBO BBINOJIHEHHUS] HU OJJHOI'O U3 HUX HE OLIEHEHO MUHUMAJIbHBIM YHUCJIOM OalljIOB, HEKOTOPBIE U3 BBIITOJIHEHHBIX
3a/IaHMi, BO3MOXKHO, COJIepKaT OMOKU. 3a ceMecTp (BKIIIOYas 9k3aMeH) HaOpaHo 73 — 86 OasuioB.

IIpoaBuHYTHIIi. YPOBEHD BHINOIHEHUS pabOT OTBEYaeT BCeM TPeOOBAHUSAM, TEOPETHUECKOE COJIEPKAHNE Kypca OCBOCHO MOITHOCTHIO, 0e3 po0eos,
HE00X0/IMMbIe MPAKTUYECKNE HABBIKM pabOTHI C OCBOEHHBIM MaTepranoM c(hopMHUPOBaHbI, BCE MPETYCMOTPEHHbIE TPOrpaMMOil 00ydeHus yueOHbIe 3aJaHHs

BBITIOJTHCHBI, KAYCCTBO WX BBINIOJHCHUA OIICHCHO YHCIIOM 6aJ'IJ'IOB, OJIM3KUM K MaKCUMAaJIbHOMY. 3a CEMECTP (BKJ'IIO‘I&H SKSaMeH) Ha6paH0 87 — 100 6amnos.

CocraBun C.JI. EnuctpatoB

« » 2015r
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O06o06m1eHHas CTpyKTypa (HOH/Ia OIICHOYHBIX CPEACTB YICOHOM TUCIUTLINHBI

Kon ¢popmupyemoii
KOMIeTeHIIHU

Tema 3uanus/ymenust

Konrposupyiomiee Mmeponpusitue (3K3aMeH,

3a4eT, KypCOBOii MPOEKT M T.II.)

37. 3HaTb COBPEMEHHYIO HOMEHKJIATypy 000pyHOBaHHUS, €€ JOCTOMHCTBA H HEAOCTATKH 38.
Cucrema OTIIyCKa TEIUIOTHI. TIK.3/TIT 3HATh COCTaB U 000pynoBaHue TexHojorndeckux cucreM TOC y3. ymeTh pa3pabaTbiBaTh
MEpONPHUSTHS IO HOBBIIIEHUIO Y (HEeKTHBHOCTH TeXHOIOrHIecKHX cxeM TOC

DK3aMeH

37. 3HaTh COBPEMEHHYIO HOMEHKJIATypy 000pyHOBaHHUS, €€ JOCTOMHCTBA H HEAOCTATKH 38.
Cucrema 3BaKyaluu JbIMOBBIX I'a30B. 3HATh COCTaB U 000pynoBaHue TexHojorndeckux cucreM TOC y3. ymeTh pa3pabaTbiBaTh
MEpONPHUSATHS IO HOBBIIICHUIO 2P (HEeKTHBHOCTH TeXHOJIOrH4eckux cxem TOC

DK3aMeH

37. 3HaTh COBPEMEHHYIO HOMEHKJIATypy 000pyHI0BaHuUs, €€ JOCTOMHCTBA M HEAOCTATKH 38.
CucreMa TEeXHHYECKOTO BOJOCHAOKCHHMSL. 3HaTh COCTaB M 000pyKOBaHue TexHoIorndeckux cucreM TOC y3. ymeTs pa3pabaTsiBaTh
MEpONPHUSITHS IO HOBBILICHUIO Y (HEKTHBHOCTH TeXHOJIOrHYecKux cxem TOC

DK3aMeH

37. 3HaTh COBPEMEHHYIO HOMEHKJIATYPY 000pyIOBaHHs, €€ JOCTOMHCTBA U HEAOCTAaTKH 38.
ToIumMBO U TOIIMBOIOATOTOBKA. 3HaTh COCTaB ¥ 000pynOBaHNe TexHOJIormdeckux cucreM TOC y3. ymeTh pa3pabaTsiBaTh
MEPONPHUSTHI [0 TOBBILICHUIO Y HEeKTHBHOCTH TeXHOIOrHIecKnx cxem TOC

DK3aMeH

37. 3HaTh COBPEMEHHYIO HOMEHKJIATypy 000pYyHIOBaHHU, €€ JOCTOMHCTBA M HEAOCTATKH 38.
Cucrema pereneparuu. O6opynoBaHue. 3HATh COCTaB U 000pymoBaHue TexHojormdeckux cucreM TOC y3. ymerh pa3pabaTsiBaTh
MEPONPHUSTHS IO HOBBIIICHUIO 3 (HEeKTHBHOCTH TeXHOJIOTrHYecKHX cxeM TOC

DK3aMeH

33. 3HaTh HOPMBI PACX0Jia TOIUIMBA, SHEPTHH AJIs 0OOecHedeH s PabOThI TEXHUYECKUX CHCTEM
y3. yMeTb pa3pabaTbiBaTh MEPONIPHUSTHS 110 IOBHIIICHUIO Y()(EKTHBHOCTH TEXHOTOTHIECKHX
cxeM TOC y4. ymersb pazpabaThIBaTh MPEATIOKEHUS 110 MOAEPHU3ALUHN 000PYIOBaHUS
cucreM TOC Jjuist noBbIIIeHHs UX 9 (PEKTHBHOCTH

Pa6ora ¢ makerom 15506. TIK.3/IIT IIK.5/IIT

PI3

33. 3HaTh HOPMBI PACX0Jia TOIIMBA, SHEPTHH JUIs 0OecredeH s pabOThl TEXHUYECKHUX CHCTEM
PykoBozsiime 10KyMEHTHI ¥ IpaBHJIa. TIK.5/TIT y4. ymMeTb pa3pabaThIBaTh MPEIOKEHUS 110 MOAEpHU3aLUK 00opynoBanus cucteM TOC s
MTOBBIMICHHS UX 3)PEKTHBHOCTH

DK3aMeH

33. 3HaTh HOPMBI PACX0/ia TOIUIMBA, SHEPTHH ATl 00eCHedeHHs PAOOThI TEXHUUECKHUX CHCTEM
IITD u PATIP. y4. yMeTb pa3pabaThIBaTh MPEUIOKSHHUS 10 MOIepHU3aIiy obopynoBanus cucteM TOC s
MOBBIIEHUS UX d(HEKTUBHOCTH

PI3

Bonpocbl K 3K3aMmeHy No Kypcy

TexHonornyeckas cxema TIC: PyHKUMOHAIbHbIE YACTU, UX HAa3HAYEHUeE.

OcHoOBHble 3HepreTMyeckne Tonamea Poccuu: 3anacbl, CBOMCTBA, coaepKaHue B TONJIMBHOM HanaHce.
Yronb: KnaccuduKaLmm, XapaKTePUCTUKN, CBOMCTBA.

Cxema Tonaneonogaun noineyronbHom TIC.

O6opyaoBaHMe CUCTEM MbINENPUTOTOB/IEHUA: YINEPA3MOJIbHbIE MENIbHULLbI, UX TUMbI U XapaKTePUCTUKM.
3aMKHyTan cuctema NblAenpPUroToBAEHMA C MPOMEIKYTOUHbIM BYHKEepoMm.

3aMKHYTan CUCTEMA NbIIENPUTOTOBAEHMA C MPAMbIM BAYBaHUEM.

NoubhwnNpeE




10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24,
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.

MpuHumnbl BbIGOopa 060pYyLOBaHMA CUCTEM NbINEMNPUTOTOBAEHUS.

MasyT: KnaccudumKaLlmm, XxapaKTepUCTUKN, CBOMCTBA.

MpuHLMNManbHasa cxema masyTHoro xossicrtea TIC.

[a3: XapaKTepPMCTUKM, CXEMA ra3oBoro xo3saicrea TIC.

Cucrtema pereHepaLma: Ha3HAYeHWe, TEPMOLMHAMUYECKME OCHOBBI, CXEMbl MOBEPXHOCTHBIX pEreHepaTMBHbIX MOAOrpeBaTeen.
MoporpeBaTeny HU3KOrO AaB/IeHMA MOBEPXHOCTHbIE: HA3HAYEHME, TUMbI U KOHCTPYKLNM.
MoporpeBaTeny HU3KOrO AaBNEHUA CMeLLaHHbIe: Ha3HaYeHue, TUMbl U KOHCTPYKLUMW.
MoporpeBaTeny BbICOKOTrO AaBAEHUA: HAa3HAYeHMeE, TUMbl U KOHCTPYKLUUMN.

OCHOBbI TENNOBOrO pacyeTa pereHepaTMBHbIX NogorpeBaTenei.

[easpauma: 0OCHOBbI TEPMUYECKOM AeaspaLivn N ee HasHauyeHue.

[easpaumoHHas KOMIOHKa: HazHaYeHMe, KOHCTPYKUMA, NPUHLMN AeACTBUA.

Cuctema TeEXHMYECKOro BOAOCHabXeHUs, ee GYHKUMOHAbHOE Ha3HAYeHWe U NPUHLMMbI PaboTbl.
CxeMbl NPAMOTOYHOIO 1 060POTHOrO BOAOCHAbKeHMA.

lpaAnpHU: Ha3HaYeHue, KnaccudurKauma, NPUHLMMbI PaboTbl.

OcobeHHOCTN HaLLEHHbIX U BEHTUAATOPHbIX FPAANPEH: TEXHUYECKUE, KOHCTPYKTUBHbIE, 3KCMIyaTaLMOHHbIE, TEXHUKO-IKOHOMUYECKUE.
OcHoBbl Bblbopa LUMPKYAALMOHHbBIX HACOCOB.

Cuctema oTnycka TennoTtbl Ha TAL: ocHoBbl TenodmKaLUu.

TepmoanHammyeckoe NpPenmyLLecTBO KOMOMHMPOBAHHOW BbIPAabOTKU.

Tennosble Harpysku. NpadrKn TENNOBbIX HarpPy3oK.

Cxema ceTeBOM YCTAaHOBKM Ha ToL,.

BogorpeliHble KOT/bl: HA3HAYeHWE N 0COHBEHHOCTU.

CucTemMbl TENNOCHAbXEeHMA: Ha3HaYeHWe, KnaccudurKaumm, 0CObeHHOCTH.

OTKpbITbIE U 3aKPbITble CUCTEMbI TEMNIOCHABXKEHNA: HAa KOHKPETHbIX MPUMEpPaXx.

MpeacTaBneHWe 0 TENNOBbIX CETAX: TUMbI, KOHCTPYKLUMKN, OCOOEHHOCTU.

OCHOBHble NPeACTaBAeHUs O KOMOUHUPOBAHHbIX CUCTEM TENJOCHAOKEHUS.

CucTtema 3BaKyaumMm AbIMOBbIX ra30B: COCTaB, Ha3Ha4YeHWe, 0COHBEHHOCTM.

3nemMeHTbl NPUPOA0OXPAHHBIX TEXHONOMUI B CUCTEME 3BaKyaL MM AbIMOBbIX Fa308.
Taro-ayTbeBoe obopyaoBaHME: Ha3HaYeHNe U 0COBEHHOCTH.

OcHoBbI BbIOOpa TArO-AyTbeBbIX MALUMH U AbIMOCOCOB.



DenepanbHOE TOCYAaPCTBEHHOE OI0KETHOE 00pa30BaTEIbHOE YUPEKICHHE
BBICITIETO 00Opa30oBaHUs
«HoBocubupckuii TOCy1apCTBEHHBIN TEXHUISCKUN YHHBEPCHUTET

Kadenpa TeniaoBbIx 3IeKTpUYECKUX CTAHIUI

IHacnopr 3a4era

1o MOAy 0 "TernnoBble 3JEKTPUUECKHUE CTAaHIIMH, UX SHEPreTHUYECKHE CUCTEMBI U arperarsl
(Moay1nb)" o Marepuanam AUCHUIUINHBI «CrieialibHbIe TJIaBbl HAIIPABJICHUS», 3 CEMECTp

1. Meroauka oneHKH

3auer MPOBOMUTCS B YCTHOM (mMMCbMeHHOW) ¢opme, mo Owuneram (Tectam). bumer
dbopMupyeTCst TIO CIEAYIOIIEMY MPABUITY: TIEPBBIN BOIPOC BRIOMpAETCS U3 JUana3oHa BOmpocos _1-
18, Bropoii Bompoc u3 auana3oHa BorpocoB _19-36  (crucok BOMPOCOB MpHUBENEH HIDKE). B
XO7Ie 9K3aMeHa TIPeroJiaBaTelb BIPABE 33/1aBaTh CTYJACHTY JIOMOJHUTEIBHBIC BOMPOCH M3 OOIIEro
nepeyns (1. 4).

Mdopma Guiera st 3auera

HOBOCHBUPCKUI TOCY JAPCTBEHHBIM TEXHUYECKWM YHUBEPCUTET
@akynbrer ®OH

Buaer Ne
K 3aquy 110 JUCIIUIIJINHEC «CHGIII/IEL]II)HI)IG T'JIaBBbI HaHpaBJIeHI/Iﬂ))

1. Texnomorunueckas cxema TOC: QYHKIHOHAIBHBIE YaCTH, HX Ha3HAYEHHE.
2.. JeaspanoHHast KOJIOHKA: Ha3HAYEHWE, KOHCTPYKLIMS, TPUHIMUIT JEHCTBUSL.

YTBepxaato: 3aB. kapeapoi noixHocTh, DO
(Toamuck)
(mata)

2. Kpurepun ouenku

» OrtBer Ha OWJIET JUTS 3a4eTa CUUTACTCS HEeY/A0BJIeTBOPHTEIbHBIM, €CIIU CTYJCHT IIPH OTBETE HA
BOIIPOCHI HE JIaeT OIpECICHHH OCHOBHBIX MOHSTHH, HE CHOCOOEH TMOKa3aTh MPUYHUHHO-
CJICZICTBEHHBIC CBSI3M SIBJICHUH, TIPU PEIICHUH 3a/1a4M JONYCKAST MPUHIUIHATbHBIC OITUOKH,
oreHka coctarisier _0-5_ 6bannos.

* OrtBer Ha OWJIET JUIS 3aUeTa 3aCYMTHIBACTCS HAa MOPOTOBOM YPOBHE, €CJIM CTYJCHT IPH OTBETE
Ha BOIPOCHI JIa€T OMNpEACICHHE OCHOBHBIX TOHSATHH, MOXET I0Ka3aTh MPUYUHHO-
CJICZICTBEHHBIC CBSI3U SIBJICHUH, TNPHU PEIICHUH 3aJa4ud JOMYyCKAaeT HENPUHIIMITHAIBHBIC
OIITHOKH, HaTpumep, BBIUUCITUTEIILHBIE,
oreHka coctaBisier _5-10__ 6annos.



OtBer Ha Omner Ui 3adeTa OWJIET 3aCUMTHIBACTCA Ha 0A30BOM YPOBHE, €CIH CTYISHT IMpH
OTBET€ Ha BOIPOCH (OPMYIHPYET OCHOBHBIC TOHSATHS, 3aKOHBI, JTACT XapaKTEPHCTUKY
MPOIIECCOB, SIBIICHWUH, TPOBOJUT AaHAJINW3 MPUYHH, YCIOBHH, MOXET TMPEACTABUTH
Ka4eCTBEHHBIEC XapaKTEPUCTUKU TPOIIECCOB, HE JIOMYCKAEeT OIMMOOK NpPU PEHICHUU 3a/1a4H,
orieHka coctapisier 11-15  6bannos.

OtBer Ha OwiieT JuIsl 3adera OWJIET 3aCUMTHIBACTCS HA MPOJABHHYTOM YPOBHE, €CIIA CTYICHT
Ipd OTBETE HA BONPOCH IMPOBOJUT CPABHUTEIBHBIA aHAIM3 IOAXOJOB, IPOBOJIUT
KOMILJICKCHBIM aHaJM3, BBISBISICT MPOOJIEMBI, TPEaraeT MEXaHW3MbI PEIICHUS, CIIOCOOCH
MPEJICTABUTh KOJMYECTBCHHBIC XAapPAKTCPUCTHKU OIMPEICICHHBIX MPOIECCOB, MPUBOIUT
KOHKPETHBIE MTPUMEPHI U3 NMPAKTUKH, HE JOMYCKAaeT OMIMOOK U CIIOCOOCH 0OOCHOBATh BHIOOD
MeTOoa pelieHus 3a/1a4w,
orieHka coctapisier _16-20  6annos.

3. IlIkana oueHKH

3ayeT cunTaercs COaHHBIM, €CJIM CyMMa 0aJlIoB MO BCEM 3aJlaHUAM Ousera ocTaBiIIeT HE MEHEE

_ 6 6ammoB (u3 _20__ BO3MOXKHBIX).

B o061weii onieHke no AUCUUIIIMHE OAJLIbI 32 3aUeT YYUTHIBAIOTCSI B COOTBETCTBUHU C ITpaBUIIaMU

0aIbHO-PEUTUHTOBOM CHCTEMBI, IPUBEACHHBIMU B pabo4eil mporpaMme JUCIUIINHBL.

4, BOHpOCBI K 3a4€Ty MO JMCHUILINHE «CHGL{H&HBHHG rJIaBbl HAIIPABJICHUSI»

1. TexHonornyeckasa cxema TIC: PyHKUMOHANbHbIE YACTU, UX HAa3HAYEHMeE.

2. OCHOBHbIe 3HepreTUyeckue Tonanea Poccmum: 3anachl, CBOMCTBA, COAEPKAHUE B TONJIMBHOM HanaHce.
3. Yronb: KnaccupuKaumm, XxapakTepuCcTMKKU, CBOMCTBA.

4. Cxema TonaMBonoAauu noiieyrosnbHoi TIC.

5. O6bopynoBaHUe CUCTEM MbINENPUTOTOBAEHUS: YINEPa3MO/IbHble MENbHULI, UX TUMbI U
XapaKTEPUCTUKN.

6. 3aMKHYTaA CMCTEMA NbIIENPUTOTOBAEHMA C MPOMEKYTOUYHbIM ByHKepoM.

7. 3aMKHyTas cMCcTeMa NblAENPUTroTOBAEHUSA C NPAMbIM BAYBAaHUEM.

8. MNpuHuMnbl BbIBOpa 060pyA0BaAHUA CUCTEM MbINENPUTOTOBEHUS.

9. MasyT: KnaccuduKaumm, XapakTePUCTUKN, CBOICTBA.

10.
11.
12.

MpuHLUMNnanbHaa cxema masyTHoro xo3ssaictea TIC.
[a3: XapaKTepMCTUKM, CXeMa ra3oBoro xo3ssaicrea TIC.
Cuctema pereHepaumaA: HasHAYeHWE, TEPMOANHAMUYECKME OCHOBbI, CXEMbl MOBEPXHOCTHbIX

pereHepaTuBHbIX I'IOLI,OI'pEBE]TEJ'IEVI.

13.
14.
15.
16.
17.
18.
19.
20.
21.
22.

MoaorpesaTenin HU3KOIo AaB/IEHNA NOBEPXHOCTHbIE: Ha3HaYeHUe, TUMbl U KOHCTPYKLMN.
MoaorpesaTeny HU3KOro AaBAEHUA CMELWaHHbIe: Ha3HaYeHMe, TUMbl U KOHCTPYKLMN,
MoaorpesaTte v BbICOKOrO AaBNEHUA: Ha3HaYeHMe, TUMbl U KOHCTPYKLUN.

OCHOBbI TEMI0BOro pacyeTa pereHepaTUBHbIX NodorpesaTenei.

[leaspaums: OCHOBbI TEPMUYECKOMN AeaspaLmm 1 ee HasHadeHue.

[easpaumoHHan KOMIOHKA: Ha3HaYeHWe, KOHCTPYKLUMA, MPUHLMN AeNCTBUA.

CvcTema TeXHUYECKOTO BOAOCHabKeHMs, ee GYHKUMOHANbHOE Ha3HaYeHne U NPUHLMNbI paboTbl.
Cxembl MPAMOTOYHOrO M 060POTHOTO BOAOCHaBKEeHUA.

lPagMpHU: HazHayeHuWe, Knaccubukauma, NPMHLMNLI PaboTbl.

Ocob6eHHOCTV BalleHHbIX U BEHTUAATOPHbIX FPaAMPEH: TEXHUYECKME, KOHCTPYKTUBHbIE,

9KCNNyaTauNOHHble, TEXHUKO-2KOHOMWMNYECKHNE.

23.
24.

OcHoBbl BbIOOPa LUMPKYIALMOHHbIX HACOCOB.
Cuctema oTnycka TennoTbl Ha TILL: ocHOBbI TenopuKaumm.



25.

26

TepmoanHammyeckoe NPeMMyLL,ECTBO KOMBUHNPOBAHHOW BbipaboTKM.

. TennoBble Harpysku. FpaduKun TENNOBBIX HArpPy3oK.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.

Cxema ceTeBOM ycTaHOBKM Ha TILL.

BogorpeliHble KOT/bl: Ha3HaYeHWe M 0COHBEHHOCTH.

CuctemMbl TeNOCHAOXKeHUA: Ha3HaYeHne, Knaccudumkaumm, ocobeHHOCTH.
OTKpbITbIE M 3aKPbITble CUCTEMbI TEMNOCHABKEHNA: HA KOHKPETHbIX NpMUMepax.
MpeacTaBneHne 0 TENAOBbIX CETAX: TUMbl, KOHCTPYKLUMM, OCOBEHHOCTH.

OcHoOBHbIe NpeacTaBNeHNA 0 KOMBUHUPOBAHHbIX CUCTEM TENIOCHAOKEHUA.
CucTema sBaKyaLmMm AbIMOBbIX ra30B: COCTaB, Ha3HavYeHMe, 0COHEHHOCTH.
dnemMeHTbl NPUPOA0OXPAHHbIX TEXHONOMNIA B CUCTEME 3BaKyaLMM AbIMOBbIX ra3oB.
Taro-ayTbeBoe 060pyao0BaHMeE: Ha3HAYeHMe U 0COBEeHHOCTH.

OcHoBbI BblIbOpa TAro-AyTbeBbIX MaLUMH U AbIMOCOCOB.



®enepanbHOE rocy1apCcTBEHHOE OI0KETHOE 00Pa30BaTENbHOE YUPEXKICHUE
BBICIIET0 00pa30BaHUs
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O06o06m1eHHas CTpyKTypa (HOH/Ia OIICHOYHBIX CPEACTB YICOHOM TUCIUTLINHBI

Kon KonTposmpyromee
Tema (popmupyemoii 3Hanus/ymeHust Meponpusitie (IK3amen,
KOMIIETEeHIIMH 3a4€T, KYPCOBOHU INPOCKT U
ggpoe%};%{?dmrl[{p%% pegglgg’éﬂﬂ - OIIK.5 34. 3HaTh IPENOJaBAEMYIO 00JIaCTh HAYYHOTO (Hay4HO-TeXHHYECKOT0) 3HAaHUS U [3a4eT
, .

pacIpe/ieieHns TeILIOBOH SHEPTHH (nn) mpodeccHOHANBHOM IESITETPHOCTH M TCHACHIIMH €€ PA3BUTHS 3asaua |

31. 3HaTh TEOpETHYECKHE OCHOBBI COBMECTHOTO TIPOU3BOICTBA NEKTPHIECKOH
Buisl ycTaHOBOBK TEIUIOBOM SHEPIUH, THIIBI KOT€HEPALHOHHBIX YCTAHOBOK U UX XapPaKTE€PHCTUKH,
TEIJIOr eHePALIUH, IPOU3BOICTBA OIK.5 [IK.14 |CTOCOOBI PUCOCAMHEHNS KOTCHEPALIOHHbIX YCTAHOBOK MJIOH MOLIHOCTH K 3auer
X0JI0/1a, KOTCHEePALHU 1 : : 3JIEKTPHYECKUM CETSAM, CO3AaHHUs H30JUPOBAHHO PabOTAIOMINX YHEPrOCHCTEM Ha (3aymaya 2
TPUTCHEPALIUH. 0ase pacrpeieIeHHOM MajIot TeHepanuy 34. 3HaTh MIPENOJaBaeMyI0 00IacTh

HAYYHOTO (HayYHO-TEXHHYECKOr0) 3HaHus  (1in) npodeccroHalibHOI

31. 3HaTh TEOPETUUECKHE OCHOBBI COBMECTHOTO IIPOU3BO/ICTBA AEKTPUUECKON

TEIIOBOH SHEPTUH, TUITHI KOTeHEPAHOHHBIX YCTAHOBOK U MX XapaKTEPUCTHKH,
Eﬂég’é 3§§§§£%1§§§%%T%%OB’ CIOCOOBI MPUCOCAMHEHHUS KOTEHEPAI[OHHBIX YCTAHOBOK MaJIOil MOIIIHOCTH K 3auer
BJII)GKT qu CCKON e rﬁn 3TIEKTPUYECKUM CETSM, CO3/IaHHs H30JIMPOBAHHO PaOOTAOIINX SHEPrOCUCTEM Ha (3amaua 3

p priu. 0ase pacnpesieNIeHHOH MajIol IreHepaluH 34. 3HaTh MperoIaBaeMyIo 001acTh

HAyYHOTo (HAyYHO-TEXHHYECKOro) 3HaHus ¥ (1in) mpodeccroHaIbHOM
Cucremnsie 3 dexTst ot 34. 3§aTh NpenosaBaeMy0 001acTh HAYYHOTO (HayqHo-TexHI/IquKOFO-)l 3HaHUA U
00BEeTMHEHHUS IPOU3BOICTBA () mpodeccHOHABHOM NeATeNbHOCTH U TSHACHINY €€ Pa3BUTHSA yl. yMeTh _
pa3HbIX BUIOB SHEPTHUH, OIK.5 [IK.14 |COCTABISTE M aHATU3UPOBATH GAJAHCHI TEILIOBOM M HICKTPUYCCKON MOUTHOCTEH, |3, 0r
00BETMHEHUSI DHEPTOUCTQUHHKOB k.9 SHEPIUH B CUCTEMaX AIEKTPOCHAOKEHUSI C KOTCHEPALMOHHBIMU YCTAHOBKAMH, 3 4
(co3manus sHeprocuctem). Bujbt : OMPEEIISITH MEPhI [0 00SCIICYCHHIO MX HAJCKHOCTH U SHEProdd(ekTuBHOCTH yl.[F3Aa1a
3HeprocucreM. banaHcel yMeTb GOpPMUPOBATH CHCTEMBI PETYINPOBAHUS, PEKUMHOTO U
MOIIHOCTH ¥ DHEPTHU B MIPOTUBOABAPUITHOTO YIIPABJICHHS, PEJICHHOMN 3alHUTHI 11 00BEKTOB

31. 3HaTh TEOpETHYECKHE OCHOBBI COBMECTHOT'O TIPOU3BOICTBA ANEKTPHUECKOH 1

TEIIOBOH SHEPTUH, TUITHI KOTCHEPAHOHHBIX YCTAHOBOK U MX XapaKTEPUCTHKH,
Hlfﬂ:ﬁ}e{%g’e’ 32;(‘;?\41‘211’\14‘1141100“’ 1 K14 [IK.9 |COCOOBI MPHCOETMHERNS KOTeHEPALIOHHBIX YCTAHOBOK MAJIOH MOIIHOCTH K 3aver
i};ﬂgKT O3HO Ir)emq CCRMX CHCTEM : : 3IEKTPUYECKUM CETSM, CO3/IaHHs N30JIMPOBAHHO PAOOTAOIINX SHEPrOCUCTEM Ha (3agaua 5

POSHEP : 0ase pacnpesieNIeHHOH MajIol reHepanuu yl. ymeTs GopMHUPOBATH CHCTEMBL

peryJIHpoOBaHHs, PSKUMHOTO U TPOTHBOABAPHIHOTO YIIPABJICHMUS, PEJICHHOI
HanexHoch, 5)KOHOMHYHOCTD H TIK.9 yl. ymMeTh (hOpMHPOBATH CHCTEMBI PETyIMPOBAHUS, PSKUMHOTO U 3auer
YIIPABJICHHE PSKUMAMH__ CHCTEM : [IPOTUBOABAPHIHOIO VIIPABJICHHSI, PEJICHHON 3alHUThI Ul 00BEKTOB 3aaua 6

KoMmniexkT 3ajanui 1J14 3a4eTa

0 TUCHUIIIIMHE CoBpeMeHHAasl 3JIeKTPO H TeII03HEPreTHKa

(ITpumepsni)

3agaua 1. PaccuuTaTh pexuM nepeaayu JIEKTPUIECKON WK TEIUIOBOM SHEPTIUH B 3aaHHOM cxeme. Co3aaTh TEXHOJIOTMYECKHE

YCIIOBUA IJIs1 €€ OCYIICCTBIICHUS.




3anava 2. PaccuutaTh yBenuueHue TokoB K3 npu nmpucoeauHeHny Maiol reHepanuu K y3i1y CEeTH.
CdopmupoBaTh nepedeHb paboT MO PEKOHCTPYKIHUU CETH NMPHU MPUCOETNHEHUU MAJION TreHepaluu.

3amaya 3. PaccunTaTh MaKCUMAaJbHbBIE OTKJIOHEHHUS YacCTOTHl B HOPMaJIbHBIX M aBAPUIHBIX PEKUMax JJIsl JBYX aBTOHOMHBIX CUCTEM
HHEProCHA0XKEHHUS U TPU UX 00bETUHEHUH B U30JUPOBAHHO PAOOTAIOIIYIO0 SHEPTOCUCTEMY.

3amaya 4. CoctaBUTh OaslaHCHl MOIIIHOCTH M SHEPTUH JIJIS 33JaHHOM 3Heprocuctembl. OnpeaenuTs He00X0AUMbIE 00BEMBI PE3EPBOB
MOITHOCTH.

3amaya 5. Omnpenenuts 0a30Bble HACTPOUKHU PEKUMHON U IPOTUBOABAPUIHON aBTOMATHK B 33JAHHOW SHEPrOCUCTEME C
KOI'€HEPALMOHHBIMU UCTOYHHUKAMU.

3anaya 6. CdopmupoBaTh aBTOMATUUYECKYIO CUCTEMY PEKMMHOIO WIIM IPOTUBOABAPUMHOTO YIIPaBICHUN 1Jis 3aJaHHON
DHEPrOCUCTEMBI C PACIIPENEICHHON MaJION TeHEPaLUEH.

Kpurepuu ouenkn

« 3ajlaHue CYMTAETCS BBHITOJHEHHBIM Ha MOPOrOBOM YPOBHE, €CITM  3aJ[aHue MPABHIIHHO MMOHSITO, PEIICHHUE TPOUCXOINIIO B
IPaBHJILHOM HAINpaBJICHUH, HO He ObLI0 moiydeHo. OrneHka cocTaBiseT 50 6amios

o 3amaHue CYNTACTCS BBHIMOJIHEHHBIM Ha 6230BOM YPOBHE, €CJIH pelIeHNE TPUHITUIHAIBHO MMPAaBUIILHOE, HO COJICPIKUT
TEXHUYCCKHE OIINOKH, OI[CHKA COCTaBIISICT /5 0allIOB

o 3agaHue CYNTACTCS BBHIMOJIHEHHBIM Ha MPOJABUHYTOM YPOBHE, €CJIH PEIICHUE TPUHIINITHAIBHO U TEXHUYECCKU TIPABMIIBHOE
onenka coctaniser 100 6amios.

3adeT cyuTaeTCs CAAHHBIM, €CJIM CPEHSIA CyMMa OaJIJIOB TIO BCEM 3aJjaHusIM cocTaBisieT He MeHee S50 6aioB (o 100 6anipHOM
1IKaJie).

KoadduimeHT, ¢ KOTopbIM yuuThIBa€TCA MOTYUYEHHAsE CyMMa OaJIJIOB B OOIIEH OIIEHKE TI0 TUCIUILINHE, onipeaensercs [IpaBunaMu
aTTeCTAIlHH.

CocraBuTenb A.I'. ®dumos

« » 2015 .
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YYEBHOM AUCLUTUIHEI
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1. OO0001meHHas CTPYKTYPA (POHIA OLEHOYHBIX CPEICTB YUeOHOM THCUMILINHBI

O6oOmenHass CcTpykTypa (OHIAa OIEHOYHBIX CpPEACTB 1o auciuiuimHe KomrmekcHbie
WCCJICIOBAHMSI TETIJIOBBIX IEKTPUUYECKUX CTAHIIMI MpuBeaeHa B Tadmuie.
Tabnuna
JTanbl OLEeHKH KOMIIeTeH uii
IHoxa3zarenn
Dopyupyembie c()OPMHPOBAHHOCTH Meponpusitus
KOMIeTeH Ui TeMmbl TEKYIIEro ITpomexyTounas
KOMITETeritH (3HaHMs, yMeHUs, KOHTPOJIS aTTecTanus (3K3aMeH,
HABBIKH) (KypcoBoii IpoeKT, 3a4eT)
PI'3(P) u np.)
[K. 1/PTIUIIK 37. 3HaTh ocHOBHBIE |[IporHO3 pa3BuUTHI MUPOBOU DK3aMeH, BOIPOCH 1,
CIOCOOHOCTH 3a[auu, CTOAIIIE sHepreTuku. [Iporaos pocra 3,4
(bopMynupoBath nepel SHSPreTHKOM | OTpeOIeH s SJHEPreTHYECKUX
3aJaHMs Ha pecypcoB
pa3paboTKy
HPOSKTHBIX

pelIeHui, CBA3aHHbIX
¢ MOJepHU3aLuen
TEXHOJIOTHYECKOTO
obopymnoBanusi,
MEPOTIPHUATHIMU 110
YIIYYIIEHUIO
IKCIUTYaTallHOHHBIX
XapaKTePUCTHK,
MTOBLIIICHUIO
JKOJIOTHICCKOU
0€301IacHOCTH,
SKOHOMHHU PECYPCOB

TIK.3/TIT
CHOCOOHOCTE K

37. 3HaTh HOBBIE
TEXHOJIOTUH B

W3ydenne nepcneKTHBHBIX
TEXHOJIOTUl FeHepaLuu

PI'3, yactu 1-5

DK3aMeH, BOIIPOCHI 2, 5
13

pa3paboTke SHEepreTuke sHepruu. HoBble TexHOIOTHI

MEpONPUITHI IO CpaBHeHHUE TEXHOJIOTUH

COBEPILIEHCTBOBAHHIO TeHepaLuy SHePTHH

TEXHOJIOTHH

MIPOM3BOJICTBA

MK.3/T y5. yMeTb IpoBOAUTS |M3yueHue nepcrneKTuBHbIX PI'3, wactu 1-5 DK3aMeH, BOIPOCH! 2, 5
BEIOOD TEXHOJIOTHIA TeHEPaIlUI 13
(obocHOBaHME) sHepruu. CpaBHEHHE
NIPUMEHEHNE HOBOH | TEXHOJIOTHH TeHepaluy SHEPTHN
TEXHOJIOTUHI

MK.5/MT 35. 3HaTh TOMBHEIN |[IporHo3 pocra noTpeGnenus DK3aMeH, BONpOCH 4,

CIIOCOOHOCTB K 6ananc Poccun 1 ee  [3HEPreTHYECKUX PECYPCOB 6-24

OITPEIETICHHUIO pETHOHOB TonnmBHO-?HEPreTHYECUKH

MOTPEOHOCTH koMIuieke TormmBHO-

MIPOM3BO/ICTBA B 9HEepPreTHYecKuii OamaHc

TOTIITMBHO- pernona DHepreruka Poccun B

SHEPreTHYECKUX SHEPreTUYECKOH CTpaTEeTHH

pecypcax,

000CHOBaHUIO

MEpPONpUATHH O

SKOHOMHH

SHEPropecypcoB,

pa3paboTke HOPM HX
pacxona, pacyery
noTpeOHOCTEH
IPOU3BOJICTBA B
JHepropecypcax

IK.5/TT

y3. yMETbh OIICHUBATH
MIEPCIICKTHBY
pa3BUTHA
peruoHanbHOM
SHEPrEeTUKU

HoBrie TexHOMOr NN

DK3aMeH, BOTIPOCH 4,
6-24




[IK.8/0Y y4. ymeThb IIporuo3 pa3BUTHS MUPOBO Ok3aMmeH, Bonpocs! 1,
TOTOBHOCTD K (dhopmMynHpoBaTh sHepretuku. [Iporuos pocra 3-5, 18, 20-24
PYKOBOZACTBY npo0OieMy | IyTH ee  |HOoTpebIeH s SJHePreTHYeCKUX

KOJUICKTUBOM peIICHUS pecypcoB TonnmBHO-

UCTIOJIHUTENEH, SHEPreTUYECUKI KOMILIEKC

MPUHSTHIO PELICHUH, TomIMBHO-3HEPreTUIECKUI

OTIPE/ICTICHUIO OayaHC pernoHa DHepreTUKa

nopsiKa Poccun B sHepreTnueckoit

BBITIOJTHEHHS paboOT CTpaTeruu

2. Meroauka oueHKH 3TanoB GopMHUPOBAHNUS KOMIIETEHUNH B paMKaxX JUCHHUILIAHBI.

[TpoMexyTouHast aTTecTalys Mo AUCIHUILIUHE MMPOBOJUTCS B 2 ceMecTpe - B opMe dK3aMeHa, KOTOPBIH
HarpaBJjieH Ha olleHKy copmupoBannocTu kommnerenuuid [TK. 1/PITUIIK, TIK.3/TIT, TTK.5/I1T, T1K.8/0YV.

Kpowme Toro, chopMupoBaHHOCTH KOMIETEHIMI MTPOBEPSETCS MPH MPOBEACHUN MEPOIPHUIATUN TEKYILEro
KOHTPOJIS, yKa3aHHbIX B TaOnuue pazjena 1.

B 2 cemectpe 00si3aTenbHBIM 3TAallOM TEKYIICH aTTECTAIlMM SBISETCS pacdeTHO-TpaduvecKoe 3a/aHue
(pabota) (PI'3(P)). TpeboBanus k BoimonHenuto PI'3(P), cocraB u mpaBumiia oleHku chopMyITupOBaHbI B
nacnopte PI'3(P).

OO011me npaBuiia BEICTABJICHUS OLIGHKHU 110 AUCLUILIMHE ONPEAEIOTCs OalIbHO-PEUTUHTOBON CUCTEMOMH,
IPUBEIEHHON B paboyeil mporpaMMe AUCIUILIUHBL.

Ha ocHOBaHMHM IPHBEICHHBIX Jajiee KPUTEPUEB MOXKHO CJIeaTh OOMIMH BBIBOJ O C(HOPMHPOBAHHOCTH
komnerenmmii [1K.1/PITUIIK, TIK.3/TIT, TIK.5/TIT, TIK.8/OY, 3a KOTOpble OTBEYAeT JMCIHILINHA, Ha
pa3HbBIX YPOBHSIX.

O0uas xapakTepucTUKA YPOBHEH 0CBOEHHSI KOMIIETEHIHIA.

Hwuxe moporoBoro. YpoBeHb BBINOJHEHUS pabOT HE OTBEYAeT OOJBIIMHCTBY OCHOBHBIX TPEeOOBAaHUH,
TEOPETHUYECKOE COJIEpKAHNE Kypca OCBOEHO YaCTUYHO, ITPOOENbl MOTYT HOCUTh CYIIIECTBEHHBIN XapakTep,
HEOOXOMMBbIE MMPAKTUYECKHUE HaBBIKU PAOOTHI C OCBOEHHBIM MaTepHajoM c(hopMHUpPOBaHbI HE JOCTATOYHO,
OOJIBIIMHCTBO MPEAYCMOTPEHHBIX MPOrpaMMoil O0ydeHHus y4eOHBIX 3aJaHUil HE BBIIOJIHEHBI WM
BBITIOJIHEHBI C CYIIECTBEHHBIMU OIIMOKAMHU.

IloporoBplii. VYpoBeHb BBHINOIHEHUS pabOT oOTBeyaeT OOJIBLIIMHCTBY OCHOBHBIX TpeOOBaHUH,
TEOPETHUYECKOE CO/IEPKaHNE Kypca OCBOCHO YaCTHYHO, HO IPOOEIbl HE HOCAT CYIIECTBEHHOI'O XapakTepa,
HEOOXOMMbIEe MPAKTUUECKHE HABBIKM PabOThI ¢ OCBOEGHHBIM MaTe€pUalioM B OCHOBHOM C(OPMUPOBAHBI,
OOJIBIIMHCTBO MPEyCMOTPEHHBIX MPOrpaMMoil 00ydeHMs y4eOHBIX 3a/laHUil BBIMOJIHEHO, HEKOTOPhIE
BUJIbI 33/1aHUH BBITIOJIHEHBI C OIMIMOKAMH.

ba3oBbIid. ypOBeHL BBITIOJTHCHU A pa60T OTB€Ya€cT BCCM OCHOBHBIM TpC6OBaHI/ISIM, TCOPCTUUYCCKOC
COACPIKAaHUC KYypCa OCBOCHO ITOJIHOCTBIO, 0e3 HpO6CJ'IOB, HCKOTOPLIC MPAKTUYCCKUEC HABBIKU pa6OTBI C
OCBOCHHBIM MaTc¢puajioM C(I)OpMHpOBaHBI HEAOCTATOYHO, BCC NMPCAYCMOTPCHHBIC IIPOT] paMMOﬁ 06y‘-IeHI/ISI
y‘-IC6HBIC 3aJaHus BBIIIOJIHCHBI, KQYC€CTBO BBLIIIOJHCHHUA HMU OJHOT'O M3 HUX HC OIUCHCHO MHWHHMAJbHBIM
quCJIOM 68.J'IJ'IOB, HCKOTOPBIC N3 BBINTOJHCHHBIX SaﬂaHHﬁ, BO3MOKHO, COACPKAT OIIINOKH.

IIpoaBuHYTHINA. YPOBEHb BHIIOJHEHHS PadOT OTBEYAET BCEM TPEOOBAHUSAM, TEOPETHUECKOE COMIEpPIKaHUE
Kypca OCBOEHO IMOJHOCTbBIO, 0€3 MpoOesoB, He0OX0AUMbIE PAKTUYECKHE HABBIKM PabOThl C OCBOEHHBIM
MaTtepuajoM c(hHOpMHUpPOBaHbI, BCE MPEAYCMOTPEHHBbIE NporpaMMmoil oOydeHHs YydeOHblE 3aJaHus
BBITIOJITHEHBI, KQYECTBO UX BBIITIOJHCHHUA OLICHCHO YU CIOM 6aJIJIOB, OIH3KHUM K MaKCUMaJIbHOMY.



DenepanbHOE TOCYAaPCTBEHHOE OI0KETHOE 00pa30BaTEIbHOE YUPEKICHHE
BBICITIETO OOpa30BaHUs
«HoBocuOupckmii rocy1apcTBEHHBIN TEXHHYECKUI YHUBEPCUTET)»

Kadenpa TeniaoBbIx 3IeKTpUYECKUX CTAHIUI

HacnopT IK3aMCHa

110 JUCHUIIIIMHEC «KoMIiekcHbIe HCCICA0OBAHUS TCIIJIOBBIX SJICKTPUUYCCKUX CTaHHHﬁ)), 2 CEMECTP

1. Meroauka oLeHKH

DK3aMeH MPOBOAMTCS B MUCbMEHHOH (opme, mo Owneram. bumer dopmupyercs u3 aByx

BOIIPOCOC, OTPAKAIOIIMX pa3HbIE Pa3aesibl Kypca.

DOpMAa >K3aMEHAIOHHOTO OKTeTa

HOBOCHBUPCKUI TOCY JAPCTBEHHBIN TEXHUYECKWI YHUBEPCUTET
@axynsrer POH

bunaer Ne
K 3K3aMEHY 10 JUCUUIUIMHE «KOMIUIEKCHBIE NCCIEIOBAHMS TEIJIOBBIX JIEKTPUUYECKUX
CTaHIIUIT

1. OCHOBHEIE TCHACHINU Pa3BUTHUA OTECUCCTBEHHOM OHECPICTUKU.

2. PeKOHCprKLII/Iﬂ KOTJIOB € ICJIbIO CHUIKEHUA BPECAHBIX BLI6pOCOBI TEXHOJIOTHU U UX OCOOEHHOCTH.

YTBepxaato: 3aB. kKapeapoi noixHocTh, DO

(Toamnuck)
(mata)

2. Kpwurepun ouenkn

OtBer Ha 3K3aMEHAIMOHHBIN OHMJIET (TECT) CUMTACTCS] HEYAOBJIETBOPHTEIbHBIM, €CIIH CTY/ICHT
IpU OTBETE HA BOMPOCHI HE JAeT OMPECICHUI OCHOBHBIX TOHSTHIA, HE CIOCOOCH MOKa3aTh
NPUYMHHO-CICJICTBEHHbIC  CBSI3W  SIBICHWH, TpH  pPEHICHHWH  3aJa4d  JOIyCKaeT
NPUHIATHATIBHBIC OmInOKH,
omenka coctarisier _0-10_ 6annos.

OtBer Ha DHK3aMEHAIIMOHHBIH OWMIET (TeCT) 3aCUMTHIBACTCS Ha TMOPOTOBOM YDPOBHE, €CIH
CTYIICHT MPU OTBETE HAa BOIMPOCHI JAET OINpE/CICHHE OCHOBHBIX MOHSTHI, MOXET MOKa3aTh
NPUYMHHO-CICJICTBEHHbIC  CBSI3W  SIBICHWH, TpH  pPEHICHHMH  3aJa4d  JOIyCKaeT
HenpuHIHnanbHeie10-20 OLIMOKH, Harnpumep, BBIYHUCITUTENbHBIE,
OLICHKA COCTABISIET _____ 0a/L108.

OTBeT Ha PK3aMEHAIIMOHHBIA OMIIeT (TecT) OWieT 3acUMTHIBAeTCSl Ha GA30BOM YpPOBHE, €CIIU
CTyIEHT TIpH OTBETE Ha BOMPOCH (OPMYIUPYET OCHOBHBIC TIOHSTHS, 3aKOHBI, JaeT



XapaKTEPUCTUKY TPOLECCOB, SBICHUH, NPOBOAUT AaHAIM3 NPUYMH, YCIOBHH, MOXET
IPEJCTaBUTh KadeCTBEHHBIC XapaKTEPUCTUKU IIPOLECCOB, HE JOMYCKAaeT OIIMOOK IpH
peLeHnH 3aJauH,
orenka coctasisier 20-30__ bannos.

* OtTBeT Ha >K3aMEHAIMOHHBIA OWieT (TecT) OMJeT 3aCUMTHIBACTCS HAa NMPOJABHHYTOM YPOBHE,
€CIIM CTYJIEHT IIpU OTBETE€ Ha BOIPOCHI IMPOBOAUT CPABHUTENIBHBIA aHAIM3 IOJIXOMOB,
NPOBOJUT KOMIUIEKCHBI aHallN3, BBIABISET NMPOOJIEMBI, NpEAaracT MEXaHW3MbI PEIICHUs,
CHOCOOEH IMpPEACTaBUTh KOJIMYECTBEHHBIE XapaKTEPUCTUKHU OIPENIENIEHHBIX IPOLECCOB,
NPUBOJUT KOHKPETHBIE TNPUMEPHl W3 TPAKTHUKH, HE JMJOMYCKaeT OIIMOOK U CrocodeH
000CHOBATh BbIOOp MeToAa peleHus 3ajauu,
onenka coctapiusier _30-40  bannos.

3. IlIkana oneHKH

B o0mieit orieHke Mo JUCIHUIUIMHE 3K3aMEHAIMOHHBIC OAJTbl YYUTHIBAIOTCS B COOTBETCTBHH C
npaBujaMu  Oa/UIbHO-PEHTUHTOBOM CHCTEMBI, TPUBEIACHHBIMU B pabouell mporpamme
JUCILIUILINHEL.

MakcumaipHas olieHKa 1o 3k3ameny B 40 6amnoB coorBercTBYyeT 40% OT MTOrOBOW OLIEHKH IO
JACIUIIINHE.

4. Bomnpocsl K 5k3aMeHy N0 aucuuiuinie « KoMiiekCHbIie NCCIeI0BaHMs TETUIOBBIX
AJICKTPUUYCCKUX CTAHITUN»

OCHOBHBIE TEHJICHIIUU Pa3BUTHSI OT€YECTBEHHOMN SHEPIeTUKH.

KoHcTpyKkTUBHBIE OrpaHUYeHH N0 TpuMeHeHuto bI13.

OCHOBHBIE HaNIpaBJICHU Pa3BUTHA IKoJIormyeckd yucThix TOC.

Metoandeckre IpoOIeMbl Pa3BUTHS SHEPTETUKH.

OKOIOTHYeCKH NepCIEeKTUBHbIE TEXHOJIOTMYECKHE MTPOIIECCh U TeXHoIoruu B TOVY.

[Ipo6nemsbl HCIIONBE30BaHMS Ta30BOTO TOIUIMBA B «OOJBIION SHEPTETHKE.

[Tpobnemsbl HCHONB30BaHUS YT B «OOJBIION) SHEPTETHKE.

TexHn4ecKre ¥ TEXHOIOTHYECKHE BO3ZMOXHOCTH PEKOHCTPYKINH JEHCTBYIOIINX CTAHIIUH C LIEJIBI0

obecrieueHns! MOBBILICHNS UX 3G PEKTUBHOCTH M 3KOJIOTHYECKOI O€30MacHOCTH.

9. CpaBautenpHbIH aHanm3 OnHApHEIX [1T'Y u ['T-HagcTpOek: TepMOTUHAMUYECKAN, TEXHUICCKH,
9KOHOMHYECKUH.

10. KoMOuMHHpOBaHHBIE CUCTEMBI TeIUIOCHA0KEH . TepMOoJMHAMUYECKUE, TEXHUUECKHE i SKOHOMHUYECKHE
0COOCHHOCTH.

11. Ocobennoctu npumenenus [1I'Y B rernopukanmm.

12. Kommepueckast onieHKa 3(pHEeKTHBHOCTH WHBECTHIIUI B SHEPTE€THKY.

13. TepmomuHamMHyecKue, TEXHUYECKUE U SKOHOMUYEcKHe ocodeHHocTH BIID.

14. TepmomuHamMHYeCKHe, TEXHHYECKHE U SKOHOMUIeckue ocoderHoctu [ T-nancrpoennpx TOC.

15. TepmonuHamMHUYeCKHe, TEXHUYECKUE U SKOHOMUYEcKHe ocodeHHocTH OuHapHbIX 1Y ¢ koTinamu-
YTHIIN3aTOPaMH.

16. PexOHCTpYKIMS KOTJIOB C LIEJIbI0 CHU)KEHHS BPEAHBIX BEIOPOCOB: TEXHOJIOTHH M UX OCOOEHHOCTH.

17. TepMmonuHaMHYECKHE, TEXHUYECKUE U SKOHOMUYEcKHe ocobeHHocTH OnHapHbIx [1I'Y ¢ noxurannem
TOILINBA.

18. OcHOBHbIE TEHIEHIIUH PAa3BUTHS dHepreTuku Cudupu.

19. OcoOeHHOCTH MCTIONb30BAHKSI KOMIIO3UTHBIX TOTLINB.

20. IIyTH NOBBILICHUS TEPMOANHAMUYECKOH (D (HEKTUBHOCTH IIMKIOB. HOBBIE TEXHOIOTHH.

21. HoBble TEXHOJOIMH HA OCHOBE MOBBIIICHHS TEPMOJIUHAMHYECKOH A3 PEKTUBHOCTH LIUKIIOB.
OKOJIOTHYECKHHN acIeKT.

22. OcoOEHHOCTH MUKJIOB C JBOWHBIM ITPOMIIEPETPEBOM. DKOJOTHYCCKHUNA aCIeKT.

23. Oco0eHHOCTH IUKJIOB JIBYX, TPEX JaBJICHUH (PacXomoB). DKOJOTHICCKHIA aCIIeKT.

24. Dkonoruyeckue rnpobnemsl otpaciu. [lytn pemenns.

Nk~ E



®enepanbHOE rocy1apCcTBEHHOE OI0KETHOE 00Pa30BaTENbHOE YUPEXKICHUE
BBICIIIETO  0Opa30BaHUs
«HoBocubupckuii rocyiapcTBeHHbIH TEXHHUECKUH YHUBEPCUTET)

Kadenpa TennoBpIx 3IEKTPUYESCKUX CTAHIIHMA

“YTBEPXJIAIO”
JNEKAH ®5H

K.T.H. Cunopkun HO. M.
I.
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OOH/I OLIEHOYHLIX CPE/ICTB

YUYEBHOU JUCLIUITJIMHBI
HoBble TeXHOJIOTHH CKUTAHUSA TOILJINBA

Oo6pazoBarenpras nmporpamma: 13.06.01 DnexTpo- U TeIOoTeXHHUKA, MPOPIIIh: TEIIOBEIC JCKTPHISCKUE
CTaHIIMH, UX SHEPTETHYECKUE CUCTEMBI M arperarhl

DaKynbTET SHEPrETUKH

HoBocubupck 2015



O06o06m1eHHas CTpyKTypa (HOH/Ia OIICHOYHBIX CPEACTB YICOHOM TUCIUTLINHBI

Kon ¢popmupyemoii

Konrposupyiomee meponpusitue (IK3aMeH,

Tema 3Hanus/ymenust o
KOMIIeTeHUHH 3a4eT, KypCOBOii MPOEKT M T.II.)
31. yMeTh KPUTHUECKH OTHOCHTBCS K TPAJMIIMOHHBIM CPEJICTBAM H METOJ[AM HCCIEIOBaHHs | 3a4eT
TeXHOIOrMH TOHKOANCIIEPCHOTO N3MENbYCHHUS
TOIINE OIIK.3 I1K.2 32. 3HATh XapaKTEPUCTHKU TBEP/BIX TOILIMB, COBPEMEHHbIC TEXHOJIOTHH | obopynoBanue |Bompockr Ne 1-5
JUISL MX TOHKOAMCIIEPCHOTO M3MENIbYCHHUS Teer Ne 1
31. yMeTh KPUTHUECKH OTHOCHTBCS K TPAJMIIMOHHBIM CPEJICTBAM H METOJ[AM HCCIEIoBaHus | 3a4eT
TexHOMOruM CKUraHusl TOILIUB € GOIBIINM o
yl. yMeTb NPOU3BOAUTH PAcyeT YCTPOICTB Ul CXKUI'AaHUS OPraHUYECKUX TOILIHB C Bomnpocsr Ne 6-7
BJIArOCOZICPIKaHUEM
GOJIBIIMM COEPIKAHIEM BOIBI Tecr Ne 2
3auer
Teopernueckue OCHOBBI 00pa30BaHUS U o
IK.2 31. 3HAaTh TEOPETUUYECKUE OCHOBBI CKMTAHHsI BOJOYTOJBHBIX CMeceil Bompocsr Ne 8-

CIKUT'aHUA BOAOYT'OJIBHBIX cMmecei

Tect Ne 3

3ajauM U BONIPOCHI HA 3a4eTe
o qucuuIuiniae « HoBbIe TEXHOIOTUH CKUTAHUS TOILJIMBAY

(ITpumepni)

CoOoNORODE

OxapakTepu3yiTe COBPEMEHHbIE TEXHOJIOTUHN U3METbYCHUS TOTMB HA TOC
TexXHOIOrMu TOHKOAUCIIEPCHOTO pa3MoJia yIiiel C UX MeEXaHOAKTUBaIUEH
OueHnTe HEPro3aTparsl B 3aBUCUMOCTH OT TOHUHBI IIOMOJIA YTJIEH.
Kak BIHSIOT Ha HEpPro3arparbl XapaKTEPUCTHUKHU yTIIEH
O6opynoBaHue JIJisi TOHKOJIMCIIEPCHOTO pa3Mosia yriei

Buapl BOIOYTOJIBHBIX CMECEN, UX XAPAKTEPUCTUKHU

banaHcoBble ypaBHEHUS MPU CKUTAHUM TOIUTUMB C OOJBIINM BIarocoAepx aHueM
TeopeTnueckre 0CHOBBI 00pa30BaHuUsl BOJOYTOJIbHBIX CMECEi
. TeopeTnyeckne OCHOBBI CKUTaHUS BOAOYIOJIBHBIX CMECEN
10 [IprMeHeHne IIa3MEHHOTO  METOAA IS CKUTAHUs BOJAOYTOJIBHBIX CMECEU




Keilic-3ananua
o gucuuiinHe  «HoBble TEXHOIOTHM CKUTaHUS TOTUIMBAY
(ITpumepsr)
1. BBINOTHUTH aHATUTHYECKUN 0030p MaTepHalioB KOHPEPEHIIMH 1 HAYYHO-TEXHUYECKUX MyOIUKalui 1o crocodam |
TEXHOJIOTHSAM TOHKOJHWCIIEPCHOTO ITOMOJIA TBEPABIX MAaTEPUAIIOB
2. BBINOTHUTH aHATTUTUYECKHUI 0030p MaTepuaoB KOHPEPEHIUN U HAYYHO-TEXHUYECKUX MyOJUKalUd 10 TEXHOJIOTUSIM
C>KMT'aHHsI BOJOYT'OJIBHBIX TOIUIMB
3. IloaroroBuTh 0030p IO METOAAM CXHUTAHUS BOAOYTOJIBHBIX TOIIUB C IPUMEHEHUEM IUIa3MEHHBIX TEXHOJIOT Ui

Kpurepuu onenkn
» Kelic-3a/1aHle CYUTACTCS BHIIIOJHCHHBIM HA MOPOTr0OBOM YPOBHE, €CIIM PE3YJIbTaT MOXKET CIYXKUTh OCHOBOM JUIS TOPaOOTKH,
orieuka cocrasiseT 30 OaUI0oB

» Kelic-3a/1aHle CYNTACTCS BBHIIIOJHEHHBIM HA 6a30BOM YPOBHE, €CJIIM PE3YJIbTAT B 1IEJIOM COOTBETCTBYET 3aJaHUI0, HO TpeOyeT
HeOobIoN 1opadoTku. Onenka cocrapisieT 40 6amioB

» Keiic-3amanne cuuTaeTcs BHIMOJTHEHHBIM HA MPOABUHYTOM YPOBHE, €CIIH PE3YJIbTAT MOJHOCTHIO COOTBETCTBYET 3aJaHUIO U HE
TpeOyeT 1opaboTKH, olieHKa cocTaBiseT 50 6anios

3a OTBETHI Ha JOMOJHUTEIbHBIE BOIIPOCHI MAKCUMAIbHO MOXKET ObITh HAUUCIIEHO 110 S0 6aioB.

CocraButens: Enucrparos C.JL.

« » 2015r.




DenepanbHOE TOCYAaPCTBEHHOE OI0KETHOE 00pa30BaTEIbHOE YUPEKICHHE
BBICITIETO 00Opa30oBaHUs
«HoBocuOupckwii rocy1apcTBEHHBIN TEXHUUECKIH YHHBEPCUTET»

Kadenpa TeniaoBbIx 3IeKTpUYECKUX CTAHIUI

HacnopT IK3aMCHa

110 MoyJito "TenoBble 3J1EKTPUUECKHE CTAaHIUH, X YHEPIeTUYECKUE CUCTEMbI U arperaTsl
(Moxyns)" o MaTepuanam AUCHUILIMHBI «/{uciuminHa no BeI0Opy acnupanTa: HoBble
TEXHOJIOTUM CKUTaHUsI TOIJIMBAY, 5 CeMecTp

1. Meroauka oLeHKH

DK3aMeH IPOBOAUTCA B YCTHOU ¢opme, 1o dusneram buner gpopmupyercs no cienyromemy
NpaBWIy. TIEPBBIA BOMPOC BBIOMPACTCS W3 JMala3oHa BOMPOCOB _1-5 , BTOpOM Bompoc U3
ouana3oHa BompocoB _6-10  (cmMcok  BOMPOCOB TIPUBEICH HIDKE). B Xxome 93k3ameHa
Tpero/iaBaTesib BIPaBe 3a/1aBaTh CTYICHTY JIOMIOJHUTEIbHBIE BOIIPOCKI M3 0011Iero nepedns (11. 4).

DOopMAa >K3aMEHAMOHHOTO OKTeTa

HOBOCHBUPCKUI TOCY JAPCTBEHHBIM TEXHUYECKWM YHUBEPCUTET
@axkynsrer ®OH

Buaer Ne
K BKSaMeHy 10 JUCIIUITJIINHEC «I[I/ICIII/IHJ'II/IH& 10 BBI60py aanpaHTa: HOBI)IG TECXHOJIOTHUHU
COKUTaHUS TOILUINBA))

1. OXapaKTepu3yruTe COBPEMEHHBIE TEXHOJIOTUU U3MENbYEHUS TOIIIUB Ha TOC
2. BUsibl BOJOYTOJIBHBIX CMECEH, UX XAPAKTEPUCTUKHU

YTBepkaato: 3aB. Kapeapoi noixHOCTh, DO
(moamucs)

(mata)

2. Kpurepun ouenkun

* OTBeT cunTaeTCs HEYIOBJETBOPUTEIBLHBIM, €CITU CTYACHT MPU OTBETE HA BOMPOCHI HE JIaeT
OIPE/ICICHUH OCHOBHBIX TOHSATHI, HE CIOCOOCH IMOKa3aTh MPUYMHHO-CJICJCTBEHHbBIC CBS3U
SBJICHWM,  TpPH  PEIICHWH  3aJauyd  JONyCKaeT  NPHHIUIHUAIbHBIE  OIIUOKH,
orenka coctarisier _0-20 _ 6annos.

* OTBeT Ha 3aCUUTHIBACTCS HA MOPOTOBOM YPOBHE, €CITH CTYJICHT IPU OTBETE HA BOIPOCHI JacT
OIpe/Ie/ICHNE OCHOBHBIX TIOHSTHUI, MOXKET MOKA3aTh MPHYHNHHO-CIICJICTBCHHBIC CBSI3H SBJICHUIA,
OpU  peIIeHWH  3ajayd  JONMyCKAaeT  HENpPUHIUINHAJIbHBIC  OMMOKH,  HampuMmep,
BBIYUCITUTEIILHBIE,
orienka coctaBisier _20-25_ 6annos.



OTtBer Ha OWIIET 3aCUUTHIBACTCS HA GA30BOM YpPOBHE, €CIH CTYACHT IPU OTBETE HA BOIMPOCHI
bopMynHpyeT OCHOBHBIC IMOHSTHS, 3aKOHBI, JAeT XapaKTEPUCTUKY IIPOIIECCOB, SBICHHIA,
MPOBOAMT AHANU3 MPUYHH, YCIOBUH, MOXKET IMPEICTABUTh KAUYECTBEHHBIC XapaKTEPUCTUKU
IPOIIECCOB, HE JIOITyCKaeT 01117 (0 3 npu pelIeHUH 3ajauu,
orieHKa cocTaBisieT 25-35  bannos.

OTBeT Ha 5K3aMCHAIMOHHBIA OMJIET (TecT) OMJIET 3aCUUTHIBACTCS HA NMPOABHHYTOM YPOBHE,
€CJIM CTYAEHT MPU OTBET€ HA BOIMPOCHI IMPOBOAWT CPABHHUTEIBHBIA aHAU3 IMOJIXOJOB,
MPOBOJMT KOMIUICKCHBIA aHAlN3, BBIABISCT MPOOJIEMBI, MpEAaracT MEXaHW3MbI PEIICHUS,
CIIOCOOCH TMPEICTaBUTh KOJIMYECTBEHHBIC XaPaKTEPUCTUKH OIPEIEICHHBIX IPOIECCOB,
NPUBOJIUT KOHKPETHBIC TNPUMEPhl W3 TPAKTUKH, HE JONYCKAaeT OIMUOOK M CIIOCOOCH
000CHOBATH BEIOOD MeTo/1a pelieHus 3a/1a4w,
orieHka coctapisieT _35-40  bannos.

3. IlIkana oueHKH

B 0611_[6171 OLCHKE 110 JUCHUINIMHE 3K3aMCHAllMOHHBIC OauIbI YUYUTBIBAIOTCA B COOTBETCTBUH C

npaBWiIaMyd  OaJUIbHO-PEUTHHTOBOM  CHCTEMBI, TPUBEACHHBIMH B pabodell mporpamme
JUCLUIUINHBI.

O© 00 NO O WN B

4. Bomnpocskl Mo AUCHUTLIAHE

. Oxapakrepu3yiiTe COBpEMEHHbBIE TEXHOJIOTUH U3MeNbueHUs ToIB Ha TOC

. TeXHOJIOrnM TOHKOIMCIIEPCHOTO pa3MoJia YIJed ¢ UX MEXaHOAKTHUBALUEH

. OnieHuTe 3HEPro3arparsl B 3aBUCUMOCTHA OT TOHHHBI TOMOJIA YTJIEH.

. Kak BIus10T Ha 3HEpro3arparhsl XapaKTEPUCTUKHU yTIIEh

. O6opynoBaHue AJi1 TOHKOJUCTIEPCHOTO pa3MoJia yrien

. BUZIbI BOJOYTOJIBHBIX CMECEH, UX XapAKTEPUCTUKHU

. baylancoBbIe ypaBHEHUS MPU CKUTAHUU TOILTUB C OOJIBIITUM BJIaroCOAep>KaHUEM
. TeopeTnyeckue 0CHOBBI 00pa30BaHUs BOJAOYTOJIbHBIX CMecen

. TeopeTnueckre OCHOBBI C)KUTAHUS BOJAOYTOJIbHBIX CMECEN

10. HpI/IMeHGHI/Ie IIa3MCHHOI'0 MCTOZa IJI COKUTAHUS BOAOYI'OJIbHBIX cMmecen



denepanbHOE rocy1apCTBEHHOE OI0KETHOE 00Pa30BaTENbHOE YUPEXKICHHUE
BBICIIIETO 00pa3oBaHUs
«HoBocubupckuii rocy1apcTBEHHBIN TEXHUYECKHI YHUBEPCUTETY

Kadenpa TennoBbIx 3IEKTPUYIESCKUX CTAHIIHMA
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OOHJI OLIEHOYHLIX CPE/ICTB

YUYEBHOU JUCLIUITJINHBI
HH?»KOIIOTEHI[P[ZUIBH&H JHEPreTuKa

Oo6pazoBarenpHast nmporpamma: 13.06.01 DnexTpo- U TemIoTexXHUKa, PO Ih: TerIoBhIE EKTPHISCKUC
CTaHIIUU, UX SHEPTeTUICCKUE CHCTEMbI U arperarhl
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Hoocubupck 2015



O06o6mieHHas CTpykTypa (HOH/Ia OIICHOYHBIX CPEACTB YUeOHOM MUCITUILTNHBI

Kon ¢popmupyemoii

KonTtpoaupyrouiee meponpusitue (3K3aMeH,

9HEProyCTaHOBKH

HCCJICAOBAHUS B TCIVIOOHEPI€TUKE

Tema 3HaHus1/yMeHHUs o
KOMIIeTeHI[HH 3a4eT, KypPCcOBOIl MPOEKT U T.II.)
33. 3HaTh TEOPETHYECKHE OCHOBBI COBMECTHOTO TIPOM3BOJICTBA 3IEKTPOIHEPTHH, TETLIA 1 3auer
T"azonopmrHeBsle ¥ ra30TypOUHHBIC
OIIK.3 IIK.1 xoJo4a yl. ymMers pa3BuBaTh M TBOPYECKH IPUMEHSTH CYIIECTBYOIIHE CpEeACTBa 1 MeToapl |Bompocsr  Nel-4

Ketic —3amanue Ne 1

TeOpeTI/I‘IeCKI/Ie OCHOBBI pﬁ60‘II/IX IIpoHeccoB
CXEMbI 36C0p6LlMOHHl>IX XOJIOAUJIBHBIX MallliH

33. 3HaTh TEOPETUYECCKHUE OCHOBbI COBMECTHOTI'O IIPOU3BOACTBA JJIEKTPOOHEPIUH, TEIIAa U
xoJjoga yl YMETH pa3BUBATh U TBOPUECKHU IIPUMEHATH CYIIECTBYIOIINE CPEACTBA U METOABI
HCCJICAOBAHUS B TCIVIOOHEPIE€TUKE

3auer
Bompocsr Ne 5 -7
Ketic-3amanune Ne 2

TexHonorHM BI;Ipa6OTKI/I DJIEKTPOOHEPIrunu Ha
Oase TIapOBbIX KOTEJIbHBIX

OIIK.3 [IK.1 IIK.3

31. 3HaTh MaIIMHbI U CUCTEMbI MaJIO 3HEPIreTHUKH 33. 3HATh TEOPETUYECKUE OCHOBBI
COBMECTHOTO IIPOM3BO/ICTBA AJIEKTPOIHEPTUH, TEIUIA U X0oaa yl. yMeTh pa3BUBaTh U
TBOPYECKHU MIPHUMEHSATH CYIIECTBYIOIINE CPEACTBA U METO/IBI HCCIICAOBAHUS B
TEIUIOdHEpreTHKE y1. yMeTh QOPMUPOBATh IHEPrO- U TEIIOMCTOYHHKH, UCTIONB3YIOIIUE
PpasIHYHbIe SHEPrOPECYPChI, ONPEACIITH HX KOMILIEKCHYIO 9 ()EeKTHBHOCTH

3auer
Bomnpocsr Ne 8 -11
Keiic-3ananue Ne 3

TexHOJOorusl MOCJEeI0BATENbHON TPEXKPATHOM
BBIPAaOOTKH JJIEKTPOIHEPTHH

33. 3HaThb TEOPETUYECKUE OCHOBBI COBMECTHOT'O IIPOU3BOJICTBA MIEKTPOIHEPTUH, TEILIA U
xonoza yl. yMeTs pa3BUBaTh . TBOPYECKU HPHMEHSTH CYIECTBYIOIIHE CPEICTBA U METOIbI
HCCIIeIOBaHNS B TEIUIODHEPreTHKe yl. yMeTh GOPMHPOBATE YHEPro- U TEIUIONCTOYHHKH,
HCHOJIb3YIOLINE PA3IHYHbIE SHEPIOPECYPChI, ONMPEAECIATh HX KOMILIEKCHYIO 3 (heKTUBHOCTD

3auer
Bompocsr Ne 12- 14
Keiic-3ananue Ne 4

ITapoxomIpeccHOHHBIE TEIUIOBBIE HACOCHL U
XOJIOAMIBHBIE MAIINHBI

TIK.1 TIK.3

32. 3HaTh OCHOBHBIE TIPUHIIAIIBI UCTIOJIB30BaAHUA HI/ISKOHOTeHHl/IaﬂbHOﬁ TCIUIOTHI IJIA
BBIpaGOTKI/I TEIUIA, X0JIOAA U SJIEKTPOSHEPTUHN 33. 3HaTh TEOPETUIECCKUE OCHOBBI COBMECTHOI'O
TIPOM3BOACTBA JJICKTPOIHEPIUH, TCIJIa U X0JI0Aa

3auer
Bompocs! 13- 20
Keiic-3amanue Ne 5

DHEeproycTaHOBKH Ha HU3KOKHITAIUX pabounx
Tenax

33. 3HaTh TEOPETHYECKHE OCHOBEI COBMECTHOTO IIPOU3BOICTBA JIIEKTPOSHEPIHH, TEIJIA U
xonoza yl. ymers popMHpOBaTh SHEPro- U TEIIOUCTOUHHKH, HCIIOJb3YIOIIE Pa3IuUHbIe
9HEPTOPECYPCHI, ONPEEIATh HX KOMIUIEKCHYHO 3()(EeKTHBHOCTD

3auer
Bompocsr Ne 21-22
Keiic-3ananme Ne 6

TexHonmOTHH TpUre€HEpalun

33. 3HaTh TEOPETHUECKHE OCHOBbI COBMECTHOTO IIPOU3BOACTBA NIEKTPOIHEPTHH, TEIIa 1
xoryona yl. yMers popMHpOBaTE SHEPro- U TEIUIONCTOYHHKH, HCIIOIb3YIOIIIE pa3InIHbIe
9HEPropecypchl, ONpeeIaTh HX KOMIUIEKCHYIO 3((EKTHBHOCT

3auer
Bompocsr Ne 23- 24
Keiic-3amanue Ne 7

3aa4u ¥ BOIIPOCHI HA 3a4eTe

(ITpumepnr)

1. CpaBuutenbHass 3(PQGEKTUBHOCTb PaOOThI Fa30TYPOMHHBIX W Ta30MOPIIHEBBIX 3HEPIOYCTAHOBOK.
2. PabGoune HMKIIbI ra30MOPLIHEBBIX U ra30TyPOMHHBIX SHEPTOYCTAHOBOK.

3. OcoOGeHHOCTH 3KCIUTyaTallMy Ta30TOPITHEBBIX U Ta30TYPOUMHHBIX IHEPTrOYCTaHOBOK.
4. CxeMmbl MPOLIECCOB KOT€HEPAIMU U TPUTE€HEPAIIMU HAa OCHOBE ra30MOPUIHEBBIX U Fa30TyPOMHHBIX SHEPTOYCTaHOBOK.




Oo~NoO

10
11

20.
21,
22,

23.
24,

CpaBHuTtenbHas YHeprodHHEeKTHBHOCTh MPOIECCOB MOHOTEHEPAIIMU, KOTEHEPALUY U TPUTCHEPAITUH.
PaGoune mporecchl aOCOPOITMOHHBIX  XOJIOIUIBHBIX MaIITUH.

KoHcTpyKTHBHBIE CXeMBI aOCOPOITMOHHBIX XOJIOAMIHHBIX MAIIIHH.

[TapoBbi€ KOTIIBI MAJIOW MOIIIHOCTH

. [TapoBUHTOBBIEC SHEPTOYCTAHOBKHU

[TapoTypOuHHBIE YHEPTOYCTAHOBKH HA BIAKHOM Tape

.TexHnomnoruu BeIpaOOTKH AIIEKTPOIHEPTUU HA COOCTBEHHBIE HYK/IbI TAPOBBIX KOTEJIBbHBIX
12,
13.
14,
15.
16.
17.
18.
19.

[Ipenmy1iecTBa 1 HEAOCTATKU APOTa30BbIX TEXHOJIOTHI MPOU3BOICTBA AIEKTPOIHEPTUN

DHeproycTaHOBKM Ha HU3KOKHUILALIMX pabounx Teaax

CxeMbl TpeXKpaTHOM BbIPAOOTKH IEKTPOIHEPTUHM  HA OJIHOM BHJIE€ TOILIMBA.

XapakTepuCTUKA HU3KONOTEHIIMAIBHBIX UICTOYHUKOB TEIJIOBOM HEPTHH MPUPOJTHOTO U TEXHOTEHHOTO MPOUCX 0K ICHUS
[{MKJIBI TAPOKOMIIPECCUOHHBIX TEIUIOBBIX HACOCOB M XOJIOMUIbHBIX MAallluH

Pabouue Tena coBpeMEHHBIX MAPOKOMIIPECCUOHHBIX TEIIOBBIX HACOCOB M XOJIOANUIbHBIX MAILIUH.

[Toxazarenu a3¢hPpexTUBHOCTH PAOOTHI TETJIOBBIX HACOCOB U XOJIOMIbHBIX MALINH

CpaBHUTENBHBIN aHaHU3 3(P(HEKTUBHOCTH BBIPAOOTKH TEIUIA TEIJIOBBIMH HACOCAMH, YCTPOMCTBAMU MPSIMOTO AJIEKTPOHArpEeBa U
KOTEJIbHBIMU YCTaHOBKaMHU.

[Tpumepsl 3¢ (PeKTUBHOTO MPUMEHEHUS TAPOKOMIIPECCUOHHBIX TEPMOTPaHC(HOPMATOPOB, B TOM YUCIIE PU COBMECTHOMN
BBIPaOOTKE TEIJIa U XOJI0/a.

Paboune Tena 3HeproycTaHOBOK, UCIOJIb3YIOMIMX 711 BEIPAOOTKH AJIEKTPOIHEPTUU TEIJIO CPETHETO U HUZKOTO
TEMIIEpaTypHOT O NOTEHIIHAIA.

Cxema I'eoTOC

OxapakTepu30BaTh TEXHOJIOTHIO TPUTEHEPALIUU U 00JIACTH €€ MPAKTUIECKOrO MPUMEHEHHUS

CocraB 000py/10BaHUs TPUTCHEPALIMOHHBIX CUCTEM

Keiic-3aganusa
110 JUCIHUIIIINHE HHSKOHOTCHHH&J’IBH&H 3HepFeTI/IKa
(ITpumepsr)



1. BBINMOJHUTH aHAIMTUYECKUI 0030p MaTepraioB KOH(EPEHINI U HAyYHO-TEXHUUECKUX MyOIUKaIuii mo npodaemMe NpuMeHEHHs B
MaJIol SHEPreTUKE SHEPrOYCTAHOBOK PA3IUYHOIO THIIA;

2. BeINONMHUTH aHANUTUYECKUI 0030p 110 a0COPOIIMOHHBIM XOJI0INIBHBIM MAaIIMHAM, IPOU3BOANMBIM BEAYLIUMHU POCCUMCKMU U
3apyOeXHbIMU (prupMamu.

3. PazpaboTaTh Ha mpuMepe ACUCTBYIOUIEH MAPOBOKM KOTENBHONH CXEMYy BBIPAOOTKU JIEKTPOIHEPTHH HA COOCTBEHHBIE HYKIbI.
4. OcymiecTBUTh 1000p 000pyHOBaHUS 001 MOMIHOCTHIO 10 30MBT asist peanu3anuu TEXHOIOTUU TPEXKPATHOM BRIPAOOTKU
AJIEKTPOIHEPTUU HA OCHOBE MPUPOJHOTO rasa.

5. BBINOTHUTH aHATUTUYECKUN 0030p MaTepHaJIOB IO BOIPOCY MIPUMEHEHHS B TAPOKOMIIPECCHOHHBIX TEIJIOBBIX HACOCAX U
XOJOJWIBHBIX MAIIMHAX YKOJIOTUYECKH YUCTHIX pabouuX Tel.

6. BbIMOIHUTH aHaTUTUYECKUN 0030p MAaTEPHAIOB TI0 MIPOMBIIIJIEHHO BBIITYCKa€MbIM SHEPT€TUUECKIUM YCTaHOBKaM Ha
HU3KOKHUITAIIUX pabounx Telax.

7. BBINOTHUTH aHATUTHYECKUN 0030p MaTepHalioB TIO MPOMBIIIJICHHO BIMYCKaeMbIM a0COPOIIMOOHBIM XOJIOAUILHBIM MaIIHHAM,
NPUMEHSEMBIX B TPUTEHEPAIIMOHHBIX CHCTEMAaX.

Kpurepuu ouenkn

» Kelic-3a1aHle CYUTACTCS BHIIIOJHECHHBIM HA MOPOTrOBOM YPOBHE, €CIIH PE3YJIbTaT MOXKET CIYXKUTh OCHOBOM JUIS TOPaOOTKH,
orieHka cocrasiseT 30 0aUI0B

» Kelic-3a/1aHle CYUTACTCS BBHIIIOJHECHHBIM HA 0a30BOM YPOBHE, €CJIIM PE3YJIbTAT B 1IEJIOM COOTBETCTBYET 3aJaHUI0, HO TpeOyeT
HeOobIoN 1opaboTku. OreHka cocrapisgeT 50 6amioB

» Keiic-3amanne cunTaeTcsi BHIMOJTHEHHBIM HA MPOABUHYTOM YPOBHE, €CJIH PE3YJIbTAT MOJHOCTHIO COOTBETCTBYET 33aJaHUIO U HE
TpeOyeT A0paboTKH, olleHKa coctaiisieT /(0 Oamios

3a OTBETHI Ha BOMPOCHI MAKCUMAJILHO MOXKET ObITh HaUMCIeHo 10 30 0anioB..

CocraBuTens: Enucrparos C.JI.

« » 2015r.




DenepanbHOE TOCYAaPCTBEHHOE OI0KETHOE 00pa30BaTEIbHOE YUPEKICHHE
BBICITIETO 00Opa30oBaHUs
«HoBocubupckuii TOCy1apCTBEHHBIN TEXHUISCKUN YHHBEPCHUTET

Kadenpa TeniaoBbIx 3IeKTpUYECKUX CTAHIUI

IHacnopr 3a4era

1o MoAy:t0 "TernoBble 3JEKTPUUECKHUE CTAaHINH, UX SHEPTeTUYECKUE CUCTEMBI U arperarbl
(Moay1nb)" o Matrepuanam AUCHUIUINHBL « HU3KONOTeHIIMAIbHASI SHEPTETHKAY, 4 ceMecTp

1. Meroauka oneHKH

3auer mpoBoauTCs B ycTHOWM (opme, mo Owmieram (Ttectam). bumer dopmmupyercs mo
CIIeYIOIIEMY TIPaBHITY.: TEPBBI BOIPOC BBIOMpaeTcs W3 JuanazoHa BompocoB _1-12 , Bropoii
BOMPOC M3 Juarna3oHa BonpocoB _13-24  (cmmcok BOIIPOCOB NPUBEACH HIDKE). B Xome sk3ameHa
IperoaBaTesb BIPaBe 3a/1aBaTh CTYICHTY JIOMOTHUTEIBHBIE BOIIPOCKH M3 00IIero nepedns (1. 4).

dDopmMma Guiera 1yis 3aueTa

HOBOCUBUPCKUI I'OCYJAPCTBEHHbBIN TEXHUYECKUI YHUBEPCUTET
®axynsrer ®OH

Bbuier Ne
K 3a4eTy no aucuuminHe « Hu3konoreHmaibHas YHEPreTHKa»

1. CpaBHutenbHas 3(Q(HEKTUBHOCTh PabOThl ra30TypOMHHBIX M Ta30MOPIIHEBBIX
HHEPrOyCTAHOBOK.
2. DHEProyCTaHOBKM Ha HU3KOKHUIISIIIUX padOUYnX Tellax

YTBepxaato: 3aB. kKapeapoin noixHocTh, DO
(Toamuck)

(mata)

2. Kpurepun ouenku

» OtBer Ha OWJIET JUIS 3a4eTa CYMTACTCS HEY/10BJIeTBOPUTEIbHbBIM, €CITH CTYJICHT IPH OTBETE HA
BOIIPOCHI HE JIaeT ONpEeAETCHUIl OCHOBHBIX MOHATUH, HE CHOCOOEH IO0Ka3aTh MPUYUHHO-
CJICZICTBEHHBIC CBSI3M SIBJICHUH, TIPU PEIICHUH 33/1a49H JONYCKaeT MPUHIIUIHAIHHBIE OITHOKH,
oreHka coctaisier _0-5_ 6annos.

* OrtBer Ha OMWJIET JUIS 3aUeTa 3aCUUTHIBAETCS HA MOPOrOBOM YPOBHE, €CIIM CTYIEHT IPU OTBETE
Ha BONPOCHI JaeT OIpEICICHNE OCHOBHBIX TIIOHATHH, MOXXET T0Ka3aTh MPHYUHHO-
CJICZICTBEHHBIE CBSI3U SIBJICHUHN, NpPHU pEIICHUH 3a/aud JONMYyCKAaeT HEeNpPUHIMUIIHAIbHBIC
OIINOKH, Harpumep, BBIYUCITUTEIILHBIC,
OIICHKA cocTaBsieT _6-9  bannos.

* OrtBer Ha Owsier aysl 3auera OWJIET 3aCUUTHIBAeTCSI Ha 0A30BOM YPOBHE, €CJIU CTYIEHT INpPHU
OTBETE€ Ha BOIPOCH (OPMYIUPYET OCHOBHBIE MOHSATHS, 3aKOHBI, JIAET XapaKTEPUCTUKY



IIPOLIECCOB,  SBJICHUHM, NPOBOAUT aHAIW3 [IPUYUH, YCIOBUW, MOXET IIPEACTABUTh
Ka4eCTBEHHBIC XapaKTEPUCTUKU MPOIIECCOB, HE IOMYCKAeT OMIMOOK IpPH PEIICHUHU 3aJauH,
orienka cocrapiusier _10-15  bannos.

OtBeT Ha OmyeT [UIA 3auera OMJIET 3aCUMTHIBAETCS HA MPOABHHYTOM YPOBHE, €CIIM CTYACHT
IIPY OTBETE HAa BONPOCHI IPOBOAUT CPABHUTEIBHBIA AaHAIN3 IOAXOAOB, IPOBOJIUT
KOMILJICKCHBIM aHajM3, BBIABISET MPOOJCMBI, IpEAIaracT MEXaHH3MbI PEIIEHHUS, CIIOCOOeH
nNpeaACTaBUTb KOJUYCCTBCHHBIC XAPAKTCPUCTUKHU OHNPCACICHHBIX IMPOUCCCOB, IMMPUBOAUT
KOHKDPETHBIC ITPUMEPHI U3 MPAKTUKH, HE JAOMYCKaeT OMIMOOK M CIIOCOOCH 000CHOBAThH BHIOOD

METOJa PCIICHHUA 3aaa4u,

oreHka cocrasisger 16-20 oannos.

3. IlIkana oueHKH

3ayeT cunTaercs COaHHBIM, €CJIM CyMMa 0aJlIoB MO BCEM 3aJlaHUAM Ousera ocTaBieT HE MEHEE

_6__ 6amioB (u3 _20__ BO3MOXKHBIX).

B o061ueii onieHke no AMCHUILIMHE OAJLIbI 32 3aUeT YYUTHIBAIOTCSI B COOTBETCTBUM C ITpaBUIIaMU

0aIIbHO-PEUTUHTOBOM CHCTEMBI, IPUBEACHHBIMU B pabo4eil mporpaMme JUCIUIINHBL.

4, BOHpOCBI K 324€Ty MO JTUCHUILINHE «HuskonoTteHuaabHas OHCPICTHUKA»

1. CpaBHurenpHas 3(pPEKTUBHOCTD PabOTHI ra30TypOUHHBIX U Fa30MOPIIHEBBIX
HHEPrOyCTAHOBOK.

2. Paboune mMKIIBI Ta30MOPITHEBBIX M Ta30TYPOUHHBIX YHEPTOYCTAHOBOK.

3. OcobeHHOCTH IKCIUTyaTaI[ii Ta30MOPIIHEBBIX U Ta30TYPOUHHBIX
HSHEPrOyCTaHOBOK.

4. CxeMbl IPOIIECCOB KOTeHEpallii U TPUTeHEepallid Ha OCHOBE ra30TMOPIIHEBBIX U
ra3oTypOMHHBIX SHEPrOYCTaHOBOK.

5. CpaBHutenbHast 3HEProd(PGHEKTUBHOCTH MPOLIECCOB MOHOTEHEPAIINH,
KOTE€HEepallui U TPUTCHEPALIH.

6. Paboune mporiecchl aOCOPOITMOHHBIX XOJI0IUIBLHBIX MAIITHH.

7. KOHCTpYKTUBHBIE CXEMbI a0COPOIMOHHBIX XOJIOIUIBHBIX MAIIUH.
8. [TapoBbI€ KOTIIBI MAJIOH MOIITHOCTH

9. [TapoBHHTOBBIE HIHEPTOYCTAHOBKH

10. ITapoTypOMHHBIE SHEPTOYCTAHOBKU Ha BIAKHOM Iape

11. TexHosOrMK BBIPAOOTKH 3JIEKTPOIHEPTUU HA COOCTBEHHBIE HYKIbI TAPOBBIX
KOTEJIbHBIX

12. Tlpenmy1iecTBa ¥ HEAOCTATKH MMAPOTA30BBIX TEXHOJIOTUN TPOU3BOJICTBA
AIEKTPOIHEPTUH

13. DHeproycTaHOBKM Ha HU3KOKHUITSIIUX pab0dYuX Tejiax
14. Cxembl TpeXKpaTHON BBIPAOOTKH 3JIEKTPOIHEPTUH HA OJJHOM BHUE TOILIMBA.

15. XapakTepucTuka HU3KOMOTEHIIMAIBHBIX UCTOYHUKOB TEIJIOBOM SHEPTUU
MPUPOTHOTO U TEXHOTEHHOT'O TTPOUCXOXKICHUS

16. HI/IKJ'IBI IMAapOKOMITPECCUOHHBIX TCIIJIOBLIX HACOCOB U XOJOAMWJIBbHBIX MAallluH



17. PaGouue Tena COBpEMEHHBIX TAPOKOMIIPECCUOHHBIX TEIJIOBBIX HACOCOB U
XOJIOIWJIBHBIX MAIIIVH.

18. TTokazaTrenu 3¢ PeKTUBHOCTH PaOOTHI TEIJIOBBIX HACOCOB M XOJIOMIBHBIX
MaIuH

19. CpaBHuTenbHBINA aHaTU3 YPPEKTUBHOCTH BHIPAOOTKH TEILIA TEIIOBBIMU
HACOCaMH, YCTPOMCTBAMU TIPSIMOTO JIEKTPOHATPEBA U KOTEILHBIMHU YCTAHOBKAMHU.
20. [Tpumepsbl 23 PEKTUBHOTO TPUMEHEHUS MTAPOKOMITPECCUOHHBIX
TepMOoTpaHc(hopMaTOpOB, B TOM UUCIIE TIPU COBMECTHOM BBIPAOOTKE TEIIa U
X0JI0/1a.

21. PaGouue Tena 3HEPrOyCTaHOBOK, UCIOJIB3YIOMIUX ISl BRIPAOOTKHU
AIIEKTPOIHEPTUH TEIIO CPEAHETO U HU3KOTO TEMIIEPATyPHOTO MOTEHIHANA.

22. Cxema ['eoTOC

23. OxapakTepu30BaTh TEXHOJIOTUIO TPUTCHEPALIUU U 00JIACTH €€ TIPAKTUYECKOTO
pUMEHEHUS

24. CoctaB 000pyA0BaHUS TPUTECHEPALIMOHHBIX CHCTEM



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

Kadenpa aBroMaTH3upOBaHHBIX 3JEKTPOIHEPTETHUECKUX CUCTEM
Kadenpa cucrem anekTpocHaOXKEeHUS TPEITPUATHI
Kadenpa TermoBbIX >MeKTPHUSCKUX CTAHIIHIMA
Kadenpa snexrpuueckux craHimi

“YTBEPXJIAIO”

JIEKAH ®5H

K.3.H., noueHt C.C. UepHoB

(13 2 r.

O®OH/I OHEHOYHbIX CPE/ICTB

MOIVJISA "TennoBble 3jieKTpUYecKHe CTAHIMHI, X JHepPreTH4ecKHe CHCTEMbI U arperarbl
(MoxyJsib)'" Mo MaTepuaJaM JUCUMILIIMHbBI

CnenuajbHble [J1aBbI HANIPABJICHUS
O6pazoBarenbHas nporpamma: 13.06.01 DnexTpo- u TerorexHuka, npoduib: TermnoBbie
ANEKTPUUECKUE CTAHLIUU, UX YHEPTETUUECKUE CUCTEMBI U arperarbl

HoBocubupck 2017



1. O0oOmeHHasi CTPYKTYPA (POH/IA OLIEHOYHBIX CPEIACTB MOAYJIA ''JjIeKTPUUYECKHEe CTAHIIUM U
3JIEKTPOIHepPreTH4YecKue cucTeMbl (MOAYJIb)'" 10 MaTepHaJIaM U CHUILTHHbBI
O6o00menHas cTpykTypa (oHJa OIEHOYHBIX CPEICTB MO MOAYJI0 "'JjIeKTPUYeCKHe CTAHIUMN U

3JIEKTPO3HepPreTu4Yeckne CUCTeMbl (MOYJIb)'" MO MaTepuaiaM JUCHUILIMHBI

1 TCIINIOOHEPI€THUKA ITPUBCACHA B Ta6n1/1ue.

CoBpeMeHHas 3IEKTPO

Tabmuna

JTanbl OLEHKH KOMITEeTEeH Uit

YCTaHOBOK MaJIOH
MOIIHOCTH K
INEKTPUUECKUM
CeTsIM, CO3JIaHus
H30JMPOBAHHO
padoTaronux
JHEPrOoCUCTEM Ha
Oaze

Iloka3zatenu
®opmupyemble COpMUPOBAHHOCTH MeponpusTus
KOMIIeTEeHIIUH KOMIETEHITNH Tempbr TEKYLIEro HpOMemyTquaﬂ
(3Hamust, ymenus, KOHTpO.Ist aTTecTanus (3auer)
HaBBIKH)
OIIK.5 roTOBHOCTH K |33. 3HATH Bunbl ycTaHOBOBOK 3ader, Bompock 1-13,
TIPETOIaBATEIbCKON | IIPEII01aBacMyI0 TEIUIOTECHEPAINH, IPON3BOICTBA 3amada
JESTETHHOCTH TI0 00acTh HAYYHOTO  [XOJIOMa, KOTCHEePALUH H
OCHOBHBIM (Hay4aHoO- TpureHepanuu. Bumgsr
00pa3oBaTeNbHBIM | TEXHUYIECKOTO) AJIEKTPOTEHEPaTOPOB,
IIporpaMMam 3HAHUA U (WIN) npeobpa3oBareneii BUI0B
BBICILIETO npodecCHOHANBHOM | 3NIEKTPHYECKOM DHEPTHH.
obpazoBaHus JIESITEIBHOCTH U HanexHOCTh, SJKOHOMUIHOCTD U
TCHACHIIUU €€ YIipaBJI€HUEC PEIKUMAMU CUCTEM
pa3Burus TeruiocHabxxeHus. HanexHocTh,
OKOHOMHYHOCTD U YIIPABJICHUE
peKUMaMH
AIIEKTPOIHEPTETHIECKUX
cucreM. O0opynoBaHue,
PEXXKUMBI TIepeIauH,
mpeoOpa3oBaHus U
pactipeeneHus TeriIoBou
sHeprun O6opynoBaHue,
PEXHUMEI IIEpEIavH,
npeoOpa3oBaHus U
pacrpeneneHus JICKTPUIECKO
sHeprun CucteMHsle 3 eKT
0T 00BbETMHEHUS IIPOU3BOACTBA
Pa3HBIX BHIOB YHEPTUH,
00BEIMHEHUSA
SHEPTOUCTOYHUKOB (CO3IAHUS
sHeprocucreM). Buabt
sHeprocucteM. banancer
MOIIIHOCTH U DOHCPTHU B
JHEProCHCTEMAX.
TIK.14.B 31. 3HaTH Busl yctaHOBOBOK 3auer, Bompocsr 1-13,
CIIOCOOHOCTh TEOPETHIECCKHE TEIUIOTEHEPAIINH, TPOU3BOICTRA 3a1ada
AHAIM3UPOBATh U OCHOBBI COBMECTHOTO | X0JI0/1a, KOTCHEPAIUU 1
OINITUMU3UPOBATH IIPON3BOJICTBA TpUrCHEPAIUU. BI/UII)I
paboty AIIEKTPUYCCKOHN 1 3JIEKTPOr€HEPATOPOB,
KOTCHEPAI[MOHHBIX  |TEIUIOBOW 3HEPTHH, |mpeoOpa3oBareieii BUIOB
YCTaHOBOK, THIIBI AEKTPUYCCKON SHEPTHUH.
BBIpa0AaTHIBAIONINX |KOTCHEPAUMOHHBIX  |Hane:kHOCTh, SKOHOMHYHOCTH H
JNEKTPUUYECKYIO U YCTaHOBOK U HX yIpaBJICHUE PSIKUMAMH
TEIUIOBYIO DHEPTUU  |XapaKTECPHUCTHUKH, AJIEKTPOIHEPTETHUECKUX
CHOCOOBI CUCTEM.
MPUCOCTUHEHUS
KOTEHEePAI[OHHBIX




pacrnpeneneHHon
MaJioi reepanuu

[1IK.14.B

yl. ymets
COCTaBIIATh H
aHATM3UPOBATh
0aJlaHCBI TEIUIOBOM U
3JIEKTPUYECKOU
MOILHOCTEH, SHEPrUuu
B CHUCTeMax
3NEKTPOCHAOKEHUS C
KOT€HEpaIllMOHHBIMH
YCTaHOBKAMH,
OTIPENIeNATH MEPHI IO
obecreueHnto ux
HAJIC)KHOCTH U
HEProdPPEKTUBHOC
™™

HapmexHOCTh, 53KOHOMHIHOCTP U
YIpaBJICHHE PSKAMaMH CHCTEM
TeruiocHa0xeHms. HamexxHocTp,
SKOHOMHUYHOCTb U YIPaBJICHUE
pEeKHUMaMH
IIIEKTPOIHEPTrETHIECKUX
cucreMm. ObopynoBaHue,
PEKUMEI IIepeiauy,
npeoOpa3oBaHus U
pacrpeesieHus TeTIOBOU
sHeprun O6opynoBaHue,
PEXUMBI TIEpEeIauH,
peoOpa3oBaHus U
pacrpeieleHusI AIeKTPIHIECKON
sHeprun CucremHbIe 3D PEKTHI
oT O6’I)C}1HHCHI/ISI IIpOU3BOACTBA
Pa3HbIX BUAOB SHCPI'UH,
00beANHEHUS
SHEPrOMCTOYHHUKOB (CO3IaHUS
sHeprocucrem). Buabt
sHeprocucteM. banancer
MOIITHOCTH Y YHEPTHUH B
9HEProCHUCTEMaX.

3ader, Bompock 1-13,
3aja4a

I1K.9.B criocoGHOCTh
aHAIM3UPOBATh U
CHUHTE3UPOBAThH
CUCTEMBI
aBTOMATHYECKOTO
PETYIHUPOBAHUSI,
[IPOTUBOABApUHHON
aBTOMATHUKH U
pesneitHo 3aluThl B
AIEKTPOIHETETHKE

yl. ymers
dhopmupoBaTh
CUCTEMBI
peryIHpOBaHUs,
PEKUMHOTO U
IIPOTUBOABAPUIHOTO
yIpaBJICHUS,
pesneiHo 3aUThI
JUTsE 0OBEKTOB
AIEKTPOIHEPTETUKH

HanexHoCTb, 9KOHOMHYHOCTD U
VIIPaBJICHUE PEKUMAMH CUCTEM
TertocHabxeHus. HanesxxHocTb,
SKOHOMHUYHOCTH U YIIPABICHUE
peXUMaMH
JNIEKTPOIHEPTrETUIECKUX
cucteM. CuctemHble 23 deKTs
OT 00bEeTMHEHHS IPOU3BOJICTBA
pa3HbIX BUJOB HEPIHH,
00BEeTMHEHUS
9HEPrOMCTOYHUKOB (CO3TaHMS
9HeprocucremM). Bup
sHeprocucreM. banancsl
MOIIHOCTH Y SHEPTHH B
9HEProCUCTEMAX.

3ader, Bompock 1-13,
3a7a4a

2. MeToaMKa OLEHKH 3TAN0B ()OPMHPOBAHHUS KOMIIETCHI[HI B paMKaxX MoAyJIs '"JJIeKTpuYecKne
CTAHIUM U YJIeKTPOIHEePreTHYECKHUE CUCTeMbl (MOAYJIb)'" 110 MaTepuaJamM TUCUUIJIMHBI.

IIpomesxyTouHas aTTecTanus 1o MOy 110 "JieKTpHYecKue CTAHLMHU U
3JIEKTPO3HEpPreTH4YecKre CHCTeMbI (MOAYJIb)'" 110 MaTepHaIaM IMCUHMILIHHBI IPOBOJNUTCS B 4 ceMecTpe
- B ¢opme audQepeHIMPOBAHHOTO 3a4yeTa, KOTOPBHIH HAaIlpaBlieH Ha OLEHKY C(HOPMHPOBAHHOCTU
kommetennuit OIIK.5, T1K.14.B, I1K.9.B.

OOue mpaBuiIa BBICTABICHUS OLIGHKHU MO JTUCHMIUIMHE ONPEAEISIOTCS OaulbHO-pEeHTHHIOBOM
CUCTEMOM, TpUBEJICHHOM B pabodeil mporpamme MoOAyas  "DIeKTpUUecKHe CTaHIMH U
JJIEKTPOIHEPreTUUECKHUE CUCTEMBI (MO1YJIb)" IO MaTepHaiaM JTUCIMITIIMHBI.

Ha ocHOBaHWM TIpUBENEHHBIX Jlajiee KPUTEPHUEB MOXKHO clejaTh OOmUNA BBIBOJ O
chopmupoBannoctu komnerennmii OIIK.5, TIK.14.B, I1K.9.B, 3a kxoTopble OTBeYaeT MUCIUIUIMHA, Ha
Pa3HbIX YPOBHSIX.

O0mas xapakTepucTHKA YPOBHEH 0CBOCHHUsI KOMIIETEeHIIHIA.
Hu:xe moporoBoro. YpoBeHb BBHIMOJHEHUS pabOT HE OTBEYaeT OOJBIIMHCTBY OCHOBHBIX TPEOOBAaHUH,

TEOPETHYECKOE COJIEPKAHUE Kypca OCBOEHO YaCTHYHO, ITPOOEIbI MOTYT HOCHTh CYIIIECTBEHHBIH XapakTep,
HEOOXOMMBIE MMPAKTUYECKHUE HABBIKU PAOOTHI C OCBOCHHBIM MaTepHajoM c(hopMHUpPOBaHBI HE JOCTATOYHO,



OOJIBIIMHCTBO TMPEAYCMOTPEHHBIX IMPOrpaMMoi 0O0y4deHHs Y4eOHBIX 3a/JaHUMl HE BBITOJIHEHBI WIIH
BBITIOJIHEHBI C CYIIECTBEHHBIMU OITUOKAMHU.

IMoporoBblii. YpoBeHb BBIIOJHEHUS PAaOOT OTBEYaeT OOJBIIMHCTBY OCHOBHBIX TpeOOBaHUA,
TEOPETHUYECKOE COIEPKAHNUE Kypca OCBOCHO YAaCTUYHO, HO IIPOOEIBbI HE HOCAT CYILECTBEHHOI'O Xapakrepa,
HEOOXOMMBIEC MPAKTUUECKHE HABBIKA PaOOTHI C OCBOCHHBIM MAaTE€pHUalIOM B OCHOBHOM C(OPMUPOBAHEI,
OOJIBIIMHCTBO TMPEITyCMOTPEHHBIX MPOTrpaMMOil 0OyueHHs y4eOHBIX 3aJaHUI BBIIOJIHEHO, HEKOTOPHIC
BUJIBI 33/1aHUH BBITIOJHEHBI C OMIMOKAMH.

Ba3oBblii. YpoBeHb BBINOJIHEHUS pabOT OTBEYAET BCEM OCHOBHBIM TPEOOBAHUSM, TEOPETHUECKOE
COZIep’KaHuE Kypca OCBOECHO IIOJHOCTBIO, 0€3 MpoOesoB, HEKOTOpPhbIE MPAKTUYECKHE HAaBBIKH pabOThI C
OCBOCHHBIM MaTepHajoM C(HOPMHUPOBAHBI HEIOCTATOYHO, BCE MPEIYCMOTPEHHbBIE MPOrpaMMOil 00ydeHus
y4ueOHbIe 3aJ]aHHs BBIIOJHEHBI, KAYECTBO BBIMIOJIHEHUS HU OJHOTO M3 HUX HE OLIEHEHO MHUHUMAJIbHBIM
YHCIIOM 0aJIOB, HEKOTOPbIE U3 BHIMOJIHEHHBIX 3a/JaHHiA, BO3MOXHO, COIEPKAT OIINOKH.

IIponBuHYTHIA. YPOBEHb BHIMOIHEHHS padOT OTBEYAET BCeM TPEOOBAHUSIM, TEOPETHUECKOE CO/ICpIKaHHE
Kypca OCBOEHO IOJIHOCTHIO, 0€3 Mpo0esoB, HEOOXOAUMbIE PAKTUUECKUE HABBIKU PabOThl C OCBOEHHBIM
MaTepuaioM CQOPMHUPOBAHBI, BCE MPEIYCMOTPCHHBIE MPOrpaMMOl OOy4YeHHs Y4eOHBIC 3aTaHus
BBIITIOJTHEHBI, KQAUECTBO UX BBITIOJIHCHHUS OLICHCHO YU CJIOM 6aJIJIOB, OJIN3KHUM K MaKCUMaJIbHOMY.



DenepalibHOE FOCYAapCTBEHHOE OI0DKETHOE 00pa30BaTENIbHOE YUPEKICHUE
BBICIIETO 00Pa30BaHMs
«HoBocuOupckuii rocy1apcTBEHHBIH TEXHUUECKHH YHUBEPCUTET

Kadenpa aBToMaTH3MPOBAHHBIX AIEKTPOIHEPTETUIECKUX CUCTEM
Kadenpa TeniaoBbIx 3IeKTpUYECKUX CTAHIUI

IHacnopr 3a4era

10 MOJYJIO "DJIEKTPUYECKUE CTAHITUU U DJICKTPOIHEPTETUUECKHE CUCTEMBI (MOIYIb)" IO
MaTtepuaiaMm JIUCUUIUIUHBI «COBpEMEHHAs AJIEKTPO U TEIUIOIHEPTEeTUKa», 4 CEMECTp

1. Meroauka oleHKH

3auer npoBoAMTCA B YCTHOHM (hopme, o Omneram. buner ¢opmupyercs mo cnemyromemy
IpaBUITy: TIEPBBII BOIPOC BHIOMpAETCS U3 JMana3oHa BOIpPocoB 1-5, BTOpoil BOmpoc U3 auana3oHa
BOIIpocoB 6-13 (crucok BONPOCOB NpHBEIEH HIKE). B Xxonme sk3ameHa mpenojaBareib BIIpaBe
3a71aBaTh CTYJCHTY JIONOJIHUTEIbHBIE BOIIPOCHI U3 00I1ero nepeyuns (1. 4).

Mdopma Guiera st 3auera
HOBOCUBUPCKUI I'OCYTAPCTBEHHbBIN TEXHUYECKUI YHUBEPCUTET
®axynsTer POH

Bbuier Ne
K 3a4€Ty 1o JucHUIInHe «COBpEeMEHHAs DJICKTPO M TEIJI0IHEPTreTUKaY

1. Bonpoc 1 TemnnoBeie HACOCHI
2. Borrpoc 2 CHHXpPOHHBIE U aCUHXPOHHBIE 3JIEKTPOT€HEPATOPhI

3anaua
YTBepkaato: 3aB. kadenpoi noJxkHOCTh, DO
(oamnucs)
(mata)
IIpumep Ouera nuist 3auera
Bompoc Ne Bonipoc Ne 2

3amaga [IpoBepuTh BO3MOXKHOCTH oOOecreueHHs OalaHCOB TEIIOBOM U DIEKTPUYECKON
MOIIIHOCTEW U SHEPTHUH B 3aJaHHOM SHEPTOCUCTEME.

2. Kpurepum ouenku

» OtBer Ha OWJIET IS 3a4eTa CYMTACTCS HEY/I0BJIeTBOPUTEIbHBIM, €CITH CTYJICHT IPH OTBETE Ha
BOIMPOCHI HE JaeT ONpeieieHUil OCHOBHBIX TOHSTHH, HE CHOCOOEH IMOKa3aTh MPHYUHHO-
CJICZICTBEHHBIC CBSI3M SIBJICHUH, TIPU PEIICHUH 3a/a4M JONYCKAST MPUHIUIHATbHBIC OITUOKH,
orenka cocraniser 0-6 bannos.



* OrtBeT Ha OWJICT JUTS 3a4YeTa 3aCYUTHIBACTCS HA MOPOTOBOM YPOBHE, €CITH CTYJICHT IIPH OTBETE HA
BOIPOCHI JIA€T OMPEACTICHIE OCHOBHBIX MOHITHN, MOXET TMOKa3aTh MPUINHHO-CIICICTBEHHBIC
CBSI3M SIBJICHHM, MPU PEHICHUH 33Ja4d JIOMYCKAeT HEIPHHIIMITHAIbHBIC OIIMOKH, HaIPUMeED,
BBIYUCIIUTEIILHBIE,

OIIeHKa cocTaBiseT 7-12 bannos.

* OrtBer Ha Owjer Ay 3ayeTa OWJIET 3aCUMTHIBACTCA Ha §a30BOM YpPOBHE, €CIM CTYICHT IpU
OTBETE Ha BOINPOCHI (POPMYJIUPYET OCHOBHBIC IOHSTHS, 3aKOHBI, JACT XapaKTePUCTHKY
MIPOIIECCOB, SIBJICHUIA, POBOUT aHAIU3 IPUYNH, YCIOBHIA, MOXKET MPEICTABUTh KAUECTBEHHBIC
XapaKTePUCTUKHA  TPOIECCOB, HE JIONMyCKaeT OIMMOOK TMpH  PEHICHHH  3aJayH,
oreHka cocraisgeT 13-18 bannos.

» OrtBeT Ha OWJIET 15 3a4eTa OMJICT 3aCYMTHIBACTCS HA MPOJABHHYTOM YPOBHE, €CJIM CTYJCHT IPH
OTBETE Ha BOIMPOCHI MPOBOJHWT CPABHHUTEIBHBIN aHATN3 TOJIXOA0B, MPOBOIUT KOMILICKCHBIN
aQHAJIN3, BBIABISACT IPOOJIEMBI, IMpeajaraeT MEXaHHW3Mbl PEIICHUs, CIHOCOOEH IPEICTaBUTh
KOJIMYECTBCHHBIC XAPAKTEPUCTHUKU OMPEACICHHBIX IPOIECCOB, MPUBOAWT KOHKPETHBIC
NpPUMEPBl M3 MPAKTUKH, HE JOMYCKaeT OMMUOOK M CrocoOeH 000CHOBAaTh BBIOOP METO/A
pelIeHus 3a/1a4H,
oneHka cocrasiseT 19-24 6annos.

3. IIkana oueHkKH

3auer cuMTaeTcs CAaHHBIM, €CIIM CyMMa OaJlIOB 11O BCEM 3aJaHHsM OWIIeTa OCTABIISIET HE MeHee 7
0aioB (113 24 BOZMOXKHBIX).

B o0uwieii onieHke no AMCHUILITMHEOAIUTBI 32 3a4€T YUUTBHIBAIOTCS B COOTBETCTBUHU € IIPABUIIAMHU
0aJIbHO-PEUTUHIOBOM CHCTEMBI, IPUBEACHHBIMU B paboyeil mporpaMme JUCIUIINHBI.

>

BOl'[pOCLI K 3a4CTy IO JTUCHHUILJIMHE «COBpeMeHHaH 9JICKTPO U TCINIOOHCPICTUKA»

BbanaHCBl MOIITHOCTH ¥ SHEPTHH B SHEPrOCUCTEMAX.

Bunp! ycTaHOBOBOK TeTJIOT€HEpALH, TPOU3BOJICTBA X0JI0Aa, KOTCHEpallui U TPUT'CHEPALIUH.
TenyoreHnepaTopsl, TAIUIOBBIE HACOCHI, XOJIOAUIbHBIC MAIINHEL.

Hane)xxHOCTh, 3KOHOMUYHOCTH M YIPABJICHHE PEKUMAMH CHCTEM TETIIIOCHAOKEHUS.
O6opyznoBaHue, peXXUMBI TIepeaadn, IpeoOpa3oBaHus U paclpeaeIeH s TeINIOBOH SHEPTHU
Bunp! anexTporenepaTopos, IpeodpazoBaresieil BUI0B MIEKTPUUECKOI SHEPTHH.

CUHXpOHHBIE U ACHHXPOHHBIE 3JIEKTPOTeHEPATOPHI, TEHEPATOPHI TOCTOSTHHOTO TOKA.
ObopynoBaHue, peXXUMBI TIEpPEAatH, MPeoOpa30BaHUs U PacIpeAeICHHs IEKTPHIECKON SHEPTHN
Cucremsble 3(GQeKTHl 0T OO0beAMHEHUS TPOM3BOJCTBA DPA3HBIX BHJOB JHEPrUH, OOBEIMHEHMS
SHEPTOMCTOYHHUKOB (CO3JaHUS YHEPTOCUCTEM).

10. HanexHOCTh, 9KOHOMHUYHOCTb U YIIPABJICHUE PEKUMaMHU 3JICKTPOIHEPT€THYECKUX CHCTEM.

11. Bupsl sHEprOCHCTEM.

12. Cnoco6bl mpucoeiMHeHust 00bEKTOB MaJIOl FeHepaly K BHEIIHUM JJIEKTPHYECKUM CETSM.

13. DHepreTuyecKUe pOyTEpPHI.

CoNoOR~WNE



denepanbHOE rocy1apCTBEHHOE OI0KETHOE 00Pa30BaTENbHOE YUPEXKICHHUE
BBICIIIETO 00pa3oBaHUs
«HoBocubupckuii rocy1apcTBEHHBIN TEXHUYECKHI YHUBEPCUTETY

Kadenpa TeroBbsiX 3JIEKTPUUECKUX CTAHIIUN
Kadenapa aBToMaTu3upOBaHHBIX 3JIEKTPOIHEPTETUICCKUX CUCTEM
Kadenpa cucrem 351eKTpoCcHAOKEHHS TPEIPUATHIA
Kadenpa snexrpuueckux craHiui

“YTBEPXJIAIO”
JNEKAH ®5H

K.T.H. Cunopkud 0. M.
I.
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®OH/I OHEHOYHLIX CPE/ICTB

MOJIYJISI
TemioBbIe IJICKTPHYECCKHUE CTAHIIUMN, UX FHEPTECTUYECCKHUE CUCTEMbBI U arperaTrbl (MOIly.]'[b)

ObpazoBarenbHas nporpamMma: 13.06.01 DnekTpo- u TerioTexHuka, npoduiis: TenaoBbie AIeKTpUYecKe
CTaHIIMH, UX SHEPreTUUYECKHE CUCTEMBI U arperaThbl
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O06o0meHHas cTpyKTypa (POH/Ia OIICHOYHBIX CPEACTB MOTYIIS

Koa ¢popmupyemoii

KonTpoaupymomee meponpusitue (3K3aMeH,

Tema 3HaHus/yMeHus .
KOMIIETCHIIUH 3a4€T, KypCOBOU IMPOCKT U T.II.)
31. 3HaTh 0OCOOEHHOCTU TEOPETHIECKUX U JKCIIEPHMEHTAIIBHBIX HCCIIEIOBAHUH B
DJIEKTPUIECKIE CXEMBI OIIK.1 OIIK.2 TEILIOdHEepreTHKe 31 3Haprcos €MEHHBIH I/IHCTp MEHTapUi HayuHbIX HCCIIEOBaHUI 3auer
SJIEKTPOCTAHLIUI U [IOICTAHLINI . . P : P Py PHH Hay g
BKJIFOYas CPEICTBA MATEMATHYECKOT0 M (PU3HUECKOr0 MOICIHPOBAHHS
KPATKAS UCTOPUA 31. 3HaTh OCOOEHHOCTH TEOPETHIECKUX U IKCIIEPHUMEHTAIIbHBIX HCCIICIOBAaHUN B
SJIEKTPOOHEPT ETUKU. TEIIOHEpreTUKe 31. 3HaTh COBPEMEHHBII HHCTPYMEHTApHii HAyYHBIX HCCIICIOBaHHUII, 3auer
DJIEKTPOSHEPT'ETUYECKUE CUCTEMbI BKJIIOYAsi CPEJICTBA MATEMATHYECKOT0 M (PH3UYECKOr0 MOJCTUPOBAHUS
31. 3HaTh OCOOCHHOCTH TEOPETUUECKUX U IKCIIEPUMEHTAIIbHBIX HCCIICJOBAaHUH B
Koreneparmus. TEIIOHEpreTUKe 31. 3HaTh COBPEMEHHBII HHCTPYMEHTApHii HAyYHBIX HCCIICIOBaHHUII, 3auer
BKJIFOYas CPEICTBA MATEMATHYECKOT0 M (PU3HUECKOr0 MOICIHPOBAHHS
YCTPOMCTBO U ®YHKIIMOHUPOBAHUE OITK .2 31. 3HaTh COBPEMEHHBIH HHCTPYMEHTApHil HayYHBIX HCCIIE0OBaHUI, BKIIIOUask CPEACTBA auer
ADC PA3JIMYHOI'O TUTTA i MaTEMAaTHYECKOr0 ¥ (PU3HYECKOr0 MOJICTMPOBAHHUS
TEXHUYECKHWI YPOBEHb I COCTOSIHHUE 31. 3HaTh COBpEMEHHBIIl HHCTPYMEHTApU HaAyUHBIX UCCIICIOBAHU, BKIIIOYAsl CPEICTBA
OHEPI'ETUKU U TEIJIOOHEPT'ETUKHA MAaTeMaTH4YeCKOro 1 (pU3NUECKOro MOJAEIMPOBaHHs yl. yMETh HCHIOIB30BATh 3aver
POCCHUU MHCTPYMEHTapUil MOICIIMPOBAHUS B HAYYHOM HCCIIEJOBAaHUHI
33. 3HaTh TEOPETHYECKHE OCHOBEI COBMECTHOTO IIPOU3BOACTBA MICKTPOIHEPIHH, TEILIA U
T'a3onopiiHeBble U ra30TYpOMHHbBIE
SHEPTOVCTAHOBKH OIIK.3 IIK.1 xonoza yl. yMeTs pa3BUBaTh © TBOPYECKU IPHMEHSTH CYIECTBYIOIINE CPEICTBA U METOIBI |3ader
proy HCCIIeIOBAHNS B TEIUIODHEPreTHKE
33. 3HaTh TEOPETHYECKHE OCHOBbI COBMECTHOTO IIPOU3BOACTBA IIEKTPOIHEPIHH, TEIIa U
Teoperuueckre OCHOBBI Pa0OUYUX MPOLIECCOB U
xoyoza yl. yMeTs pa3BUBaTh I TBOPYECKU IPHMEHSTH CYIIECTBYIOIINE CPENCTBA U METOIBI |3ader
CXEeMBI a0COPOIMOHHBIX XOIOMIBHBIX MAIIHH
HCCIIeIOBAHNS B TEIUIODHEPreTHKE
31. 3HATh MaIIMHEI ¥ CUCTEMBI MaJIOH OYHEPreTUKH 33. 3HaTh TEOPETUUECKHE OCHOBBI
COBMECTHOTO IIPOU3BOACTBA DIEKTPOSHEPIUH, TeIlIa U X0JI0Aa yl. yMeTh pa3BUBATh U
TexHOMOTUH BHIPAOOTKH JJIEKTPOIHEPIHU  Ha
OIIK.3 IIK.1 I1K.3 TBOPYECKH IIPHUMEHATH CYIIECTBYIOIINE CPEACTBA U METOIBI UCCIICIOBAHUS B 3auer
6a3e mapoBBIX KOTEIbHBIX
TEIUIOIHEepreTHKe y1. yMeTs (JOpMHPOBATH 3HEPro- U TEIUIONCTOYHUKH, HCHIONIB3YIOIINE
Ppa3IHYHbIe SHEPropecypChl, ONPEASISTh UX KOMIIEKCHYIO 2 ()eKTHBHOCTH
33. 3HaTh TEOPETHYECKHE OCHOBEI COBMECTHOTO IIPOM3BOCTBA IEKTPOIHEPTHH, TEILIA U
TexHONMOTHS TIOCIIEIOBATEILHOH TPEXKPATHOH Xonoza yl. yMeTs pa3BUBaTh H TBOPYECKU HPHMEHSTH CYIECTBYIOIIHE CPEICTBA U METOIBI 3aver
BBIPA0OTKHU 2NEKTPOIHEPTUU HCCIIeIOBaHNA B TEIUIO3HEpreTHKe yl. yMeTs GOPMHPOBATh YHEPro- U TEIIOUCTOUHUKH,
HCTIONB3YIONIHE Pa3IMYHbIC Y9HEPTOPECYPCHI, OPEENSITh HX KOMIUIEKCHYIO () (heKTHBHOCTD
. 31. 3HaTb OCHOBBI KOMaHAHOM paboTel yl. yMeTh GOPMHPOBATH TEXHUUECKUE 3aJaHUS U
VCTPOHCTBO 1 QyHKIMOHMpOBAHHE IUTAaHUPOBATH PAOOTY WIEHOB KOJUIEKTHBA B MPOGECCHOHAIBHON NEATEILHOCTH y7. YMETh
coBpeMeHHoro obopynosanus TOC u OIIK.4 VK.3 P pavoty P /.y IIpouee
I II0JTE30BAThCs OOIEHAYIHBIMA M YaCTHO HAYYHBIMH METOAAMH ITO3HAHMS IS PeIICHHS
) HAY4HBIX IPOOIEM
. 33. 3HaTh TEOPETHUECKHE OCHOBBI COBMECTHOTO IIPOU3BOACTBA IEKTPOIHEPTHH, TEIIa 1
M3yuyeHue HOBBIX TEXHOJIOTHI U SHEPreTHKE. TK.1 3auer
Xo0J10/1a
32. 3HaTb OCHOBHBIE IPHHIIUIII HCIIOIb30BAaHUS HU3KONOTEHITHAIBHON TEILIOTHI IS
TTapoxoMIIpecCHOHHBIE TEIUIOBBIE HACOCH! U
TIK.1TIK.3 BBIPAOOTKH TEIIIA, XOJIO/A U 3IEKTPOIHEPTHH 33. 3HaTh TEOPETHYECKHE OCHOBBI COBMECTHOTO |3aueT
XONOAUIBHBIC MAIINHBI
IIPOU3BOJCTBA DIEKTPOIHEPTUH, TEIIa U XOJI0a
33. 3HAaTh TEOPETHIECKHE OCHOBEI COBMECTHOTO IIPOU3BOACTBA IICKTPOIHEPIHH, TEIIa 1
TexHomorun TpUreHepanuu xoyona yl. yMers popMHpOBAaTE JHEPro- U TEIUIOMCTOYHHKH, HCIIOIB3YIOIINE pa3inuHble  |3ader

9HEPTrOPECYPCh, ONPENEIATh HX KOMIUIEKCHYIO 9 )EKTHBHOCTH




33. 3HaTh TEOPETHYECKHE OCHOBBI COBMECTHOTO IIPOU3BOACTBA IIEKTPOIHEPTHH, TEMIA U
TIK.1 IIK.3 xonoza yl. ymers popMHpOBAaTE YHEPro- U TEIUIOUCTOYHHKH, HCIIOIb3YIOIHe pa3IudHble  |3ader
SHEPropecypehl, ONPEEISTh HX KOMIUIEKCHYIO 3((EeKTHBHOCTD

3Hepr0yCTaHOBKI/I Ha HUBKOKHITAIIUX pa60tmx
Tenax

YCTPOMCTBO 1 ®YHKIIMOHNPOBAHVE
COBPEMEHHOMU TOC, PABOTAIOIIIEN HA VK3
OPI'AHUYECKOM TOIIIMBE

y7 YMETH IOJIB30BATHCSA O6IlIeHay‘IHBIMI/I 1 4YaCTHO HaYYHBIMH METOAAMHU TTO3HAHUS JJIs

IIpouee
peLIeHHUs HAyIHBIX IPOOIeM P

XapakTepucTHKa YPOBHeH 0CBOCHHMSI KOMIIETEHI M KPUTEPHUH OLICHKH 3aJaHuii.

IToporoBelii. YpOBEHb BHINOJIHEHUS pabOT OTBeYaeT OOIBITNHCTBY OCHOBHBIX TPeOOBaHUMN, TEOPETHUECKOE COACP)KaHUE Kypca OCBOSHO YaCTHYHO, HO
Ipo0ebl He HOCAT CYIECTBEHHOI'O XapaKkTepa, HE0OX0MMbIe PAKTUUECKUE HaBBIKU pabOThl C OCBOEHHBIM MAaTEpUaIoOM B OCHOBHOM C(OPMHUPOBAHBI,
OO0JIBIIMHCTBO MPEyCMOTPEHHBIX IPOrpaMMOil 00yueHHs yueOHbIX 3aJJaHUH BBIIIOJIHEHO, HEKOTOPbIE BUJIbI 3aJJaHUH BBIITOJIHEHBI C OIIMOKaMHU. 3a CEMECTp
(BKJTFOUAst PK3aMeH) HaOpaHo 50 — 72 Gaia.

Ba3oBblii. YpoBeHb BHINOIHEHHUS pab0OT OTBEYaeT BCEM OCHOBHBIM TPEOOBAaHUSIM, TEOPETUIECKOE CO/IEpPIKaHIe Kypca OCBOCHO TOTHOCTBIO, O€3 MTPOOeToB,
HEKOTOPbIE IPAKTUYECKHE HABBIKU PAOOThI C OCBOCHHBIM MaT€pPHAIOM COPMHUPOBAHBI HEAOCTATOUHO, BCE MPEYyCMOTPEHHBIE POrPaMMON 00yUeHHUSI
yueOHbI€ 33JaHHsl BBIIIOJIHEHbI, KAY€CTBO BBINOJIHEHHUS] HU OJJHOI'O U3 HUX HE OLIEHEHO MUHUMAJIbHBIM YHUCJIOM OalljIOB, HEKOTOPBIE U3 BBIITOJIHEHHBIX
3a/IaHMi, BO3MOXKHO, COJIepKaT OMOKU. 3a ceMecTp (BKIIIOYas 9k3aMeH) HaOpaHo 73 — 86 OasuioB.

IIpoaBuHYTHIIi. YPOBEHD BHINOIHEHUS pabOT OTBEYaeT BCeM TPeOOBAHUSAM, TEOPETHUECKOE COJIEPKAHNE Kypca OCBOCHO MOITHOCTHIO, 0e3 po0eos,
HE00X0/IMMbIe MPAKTUYECKNE HABBIKM pabOTHI C OCBOEHHBIM MaTepranoM c(hopMHUPOBaHbI, BCE MPETYCMOTPEHHbIE TPOrpaMMOil 00ydeHus yueOHbIe 3aJaHHs

BBITIOJTHCHBI, KAYCCTBO WX BBINIOJHCHUA OIICHCHO YHCIIOM 6aJ'IJ'IOB, OJIM3KUM K MaKCUMAaJIbHOMY. 3a CEMECTP (BKJ'IIO‘I&H SKSaMeH) Ha6paH0 87 — 100 6amnos.

CocraBun C.JI. EnuctpatoB
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