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Mporpamma omcumnninHel "OHeprocbepexeHne n sHeprocbeperatowme TexHonorumn"; 13.04.02 SnekTposHepreTnuka 1 aNeKTPoOTEXHNKA;
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CopepxaHue

1. MNepeyeHb NnaHMpyeMbix pe3ynbTaToB 0byyeHust No aucumnInHe (Moaymo), COOTHECEHHBIX C MaHNPyeMbIMU
pesynbTatamy 0CBoeHMsi 06pasoBaTebHOM NPorpamMmel

2. MecTo oMcuUMNnHbI B CTPYKTYpEe OCHOBHOM NpodpeccuoHanbHoi 06pas3oBaTtenbHOM NporpamMmbl Beicluero obpasoBaHus

3. Ob6bem ancumnnnHbl (MOJJ,yJ'IF!) B 3a4eTHbIX eanHnuax Cc ykadaHnem Konmyecrtea 4acoB, BblAeNIeHHbIX HA KOHTakKTHYO
paboTy obyyatowmxcsi ¢ npenoaasatenem (Mo Bugam y4ebHblx 3aHATW) 1 HA CaMOCTOSITENbHYO paboTy 0byHatoWwmnxcs

4. ConepxaHvie OMcUMNvHbl (MOgyns), CTPYKTYPUPOBaHHOE Mo TeMaM (pasgaenam) ¢ ykasaHueM 0TBEAEHHOro Ha HuX
KONMYeCTBa aka4eMNYeckmx YacoB 1 BULOB y4eOHbIX 3aHATUIA

4.1. CTpyKTypa 1 TEMATMYECKUIA NNaH KOHTAKTHOW 1 CAMOCTOSATENbHOM paboTbl MO LUCUUMNAVHE (MOLYIIO)

4.2. CopepxaHvne oUCLUNINHbI

5. MepeyeHb y4ebHO-MeTOANYECKOr0 0BecrneyeHnst 4is CaMOCTOSTENbHOM paboThl 0ByJaOWUXCSA N0 ANCLUMINHE
(Momynio)

6. POHLA OLLEHOYHbIX CPeacTB No ANCUUNANHE (MOLYN0)

6.1. MNepeyeHb KOMNETEHLWIA C yKa3aHNeM 3TarnoB UX (hOpMMPOBaHMS B MPOLIECCEe OCBOEHUSI 06pa3oBaTefbHOM
NPorpammbl 1 POPM KOHTPONS UX OCBOEHUS

6.2. OnucaHune nokasarenem n Kputepunes oueHnBaHUA KOMMEeTEHUMI Ha pas3nuyHbIX aTanax ux goopmMnpoBaHus,
onncaHue wkan oueHnBaHu4

6.3. Tunosble KOHTPONbHbIE 3a4aHNA NN NHble MaTepuanbl, HGOﬁXO,D,I/IMbIe Ans OueHkKu 3HaHI/II7I, YMeHI/II7I, HaBbIKOB U
(unun) onbiTa 0EATENbHOCTU, XapakTepUayoLMX 3Tanbl (POPMNPOBAHNS KOMMETEHUNIA B NPOLECCe OCBOEHNS
06pasoBaTtenbHON NporpamMmbl

6.4. MeTtoounyeckne martepuansbl, onpegendtowmne npouenypbl oLleHnBaHnA 3HaHWN, yMeHVIVI, HaBbIKOB U (I/IJ'II/I) onbiTa
0eaTeNnbHOCTN, XapakTepusyrwmx atansbl PopM1MpoBaHns KOMMeTeHUunmn

7. MNepeyeHb OCHOBHOM 1 JOMONHUTENLHOW y4ebHOW nMTepaTypbl, HEO6X0AMMON AN OCBOEHMS AMCUMUMINHBI (MOLYNS)
7.1. OcHoBHas nutepatypa

7.2. ononHutensHasa nutepatypa

8. MepeyeHb pecypcoB NHOPMALMOHHO-TENEKOMMYHMKALMOHHON ceTn "MIHTEpPHET", HEOBX0ANMBIX LSt OCBOEHUS
AVCUMNNUHBI (MOOyNS)

9. MeToamyeckure ykazaHus ons oby4alowmxcs No OCBOEHNIO ANCLMNANHBI (MOOYNS)

10. MNepeyeHb MHPOPMALMOHHBIX TEXHONOTUIA, UCMONb3YEMbIX NPW OCYLLECTBIEHNN 06pa3oBaTeNbHOr0 NpoLecca no
OUCUMMNAVHE (MOLYNI0), BKNOYAS NepeyeHb NporpaMMHOro obecrneyeHns U MHGOPMAaLIMOHHbBIX CMPABOYHBIX CUCTEM (MpU
HeobXxo4MMOoCTK)

11. OnncaHne matepuanbHO-TEXHUYECKOR 6a3bl, HEOOXOAUMON AN OCYyIEeCTBNEHUS 06pa3oBaTeNbHOro npouecca no
aucumnianHe (Moaynio)

12. CpencTBa agantauuv npenogaBaHns AUCLUMNUHBI K NOTPEBHOCTAM 06yyatoWwmxcs MHBANULOB 1 UL, C
OrpaHnyYeHHbIMN BO3MOXHOCTSAMU 340POBbS
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Mporpammy aomucuunnnHebl paspaboTan(a)(n) LOUEHT, K.H. (aoueHT) AxmeTwuH P.C. (Kadoenpa anekTposHepreTuku n
anekTpoTexHukn, OTaeneHme MHPOPMALIMOHHbBIX TEXHONOMMIA U aHepreTuyeckmx cuctem), RSAhmetshin@kpfu.ru

1. MepeyeHb NNaHUPYEMbIX pe3ynbTaToB 06y4eHUsi MO AUCLMMIINHE (MOLY/I0), COOTHECEHHbBIX C MaHUpPyeMbIMM
pesynbTataMm oCBoeHusi o6pa3oBaTtenbHON NPorpaMmbi

BbII'IyCKHI/IK, OCBOUBLINIA AOuncunninyy, OonxXeH obnapatb cnenyrowmMm KOMNeTeHUNAMIn:

LWndop PaclumndppoBka
KOMMNeTeHLuun npuobpeTaeMorn KOMNeTEHLUN
MK-5 CnocobeH BbINofHATL paboThbl MO M3MEPEHWIO 1 BEpUdprKaLIMN SHEPreTUYeCcKo

3COPEKTUBHOCTM NPY peann3aLmy SHeProcePBUCHBIX MEPONPUATUIA HAa 06 bekTax
KanuWTanbHOro CTPOMTENbCTBA

MK-6 CrnocobeH BbINoNHATL paboThbl Mo pa3paboTke 1 NCMOHEHNIO TEXHUYECKOTO
peleHns Nno peannaaunn sHepProcepBrUCHbIX MEPONPUSTUIA HA 06 bekTax
KanuTanbHOro CTPOUTENbCTBA

BbINyCKHWK, OCBOMBLIWA UCUNMANHY:

LonxeH AeMOHCTpUPoBaTb CNOCOBHOCTb U FOTOBHOCTD!

B pesynbtate naydeHuns AUCLMNANHBI 00yYatoLWMACs JONXKEH:

3HaTb:

- TEPMUHbI, ONpeneneHns 1 aKcnnyaTtaunmoHHble napameTpsl;

- METOObl U3MEPEHNS TOKA, MOLHOCTU 1 3NEKTPONOTpebneHue;

- TEXHONOrMYyeckune npoLecchl NpeobpasoBaHnn SHePruw.

yMeTb:

- NONb30BaTbCH KOMNbIOTEPHOM rpadonKom;

- NPOM3BOANTb OLEHOYHbIE TEXHUKO-3KOHOMUYECKNE 0OOCHOBaHNS 1 pacyeThl.

Bnaperb:

- MeToLaMy pacyeToB Npu NPeobpa3oBaHns SHEPruuY;

- METOLAMV PacYETOB SKOHOMUKM, 3DAEKTUBHOCTU, PEHTABENbHOCTM NPOLECCOB 1 060PYLOBaAHMS;
- HaBblKaMy BbINOTHEHWS PACYETHOM Y4aCcTN C UCMOSb30BAHMEM KOMMbIOTEPHOW OPIrTEXHUKM U NPOrpaMMamu.

2. MecTo AUCUMNNMHLI B CTPYKTYpe OCHOBHOWM NpodpeccruoHanbHon o6pa3oBaTteNibHOM NporpaMmbl BbiCLLIErO
obpasoBaHus

JaHHas y4ebHasa agucumnnvHa BkitoyYeHa B pasnen "b1.B.03 OucumnnuHel (Mogynu)" OCHOBHOM NpodpeccnoHanbHoii
obpasosatenbHol nporpammbl 13.04.02 "9OnekTposHepreTuka v anekTpotexHrka (MpoekTnpoBaHme aneKkTPOTEXHNYECKUX
KOMMNEKCOB M CUCTEM)" 1 OTHOCUTCS K BAPWUATUBHOR YacTu.

OcBavBaeTcs Ha 2 Kypce B 4 ceMecTpe.

3. 06beM gucuMnInHbI (MOAYNS) B 3a4€THbIX e AUHMLAX C YKa3aHUeM KONMYECTBa YacoB, BblOeNIeHHbIX Ha
KOHTaKTHY0 paboTy obyuyalowmxcs ¢ npenogasarenem (No Buaam yyebHbIX 3aHATUI) U HA CAMOCTOSITENIbHYIO
paboty obyuaromxcs

Obwas TpyL0eMKOCTb AUCLMMAUHBI COCTaBNSET 4 3a4eTHbIX(ble) eanHuL(bl) Ha 144 yaca(os).

KoHTakTHasi paboTa - 40 yaca(oB), B TOM 4Yucne nekuun - 4 yaca(os), npaktndeckne 3aHatus - 0 yaca(os), nabopatopHblie
paboTbl - 36 Yaca(oB), KOHTPONb caMocTosiTeNbHOM paboThbl - 0 Yaca(o.).

CamocTosiTenbHas paboTa - 68 4aca(os).
KoHTponb (3a4éT / ak3aMeH) - 36 yaca(os).
dopma NPOMEXYTOYHOIO KOHTPONS ANCLUMVHBI: 3K3aMeH B 4 cemMecTpe.

4. CopepXxaHue oUCLUUNNUHbI (MOAYNSA), CTPYKTYPUMPOBaHHOE MO TeMaMm (pa3penam) ¢ yKkasaHMeM OTBeAeHHOro Ha
HUX KONTMYeCcTBa akageMUYecKnx 4acoB U BUOOB y4eOHbIX 3aHATUN

4.1 CTpyKTypa U TeMaTU4eCKui nNnaH KOHTaKTHOW M CaMOCTOsITENbHON paboThl MO AUCLMNNIMHE (MOAYNIO)
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Buabl 1 yachbl
KOHTaKTHOW paboTbl,
Pasnenbl oucumvninHbl / MX TPYDOEMKOCTb CamocTosiTeNibHas
N Moayns Cemectp (B yacax) paborta
MpakTuyeckuellabopaTtopHble
3aHATUSA paboTbl

Buaobl u yachbl
KOHTaKTHOW paborThbl,
Paspenbl oncumnnnHbl / UX TPyAO0EMKOCTb CamocTosiTenbHas
N Moayns Cemectp (B yacax) pa6ota

MpakTuueckuelaboparopHble
3aHATUSA paboTbl

Jlekunn

Mekuun

Tema 1. MeTogbl nUMUTMPOBaHUS
1.|noTpebneHns sHeproHocuTenen n nx 4 2 0 4 10
MPWYMHbBI 1 NOCNEeACTBUS.

Tema 2. Cnocobbl NpuBeneHNs

5 pabounx PEXMMOB K SKOHOMUYECKUM
MHTEpBaNam xapakTepucTuk

060opynoBaHNs 1 NpPOLLECCOoB.

Tema 3. BO3MOXHOCTN 3aMeHbI
3.|3Heproemkumx NpoLeccos K 4 0 0 4 10
obopynoBaHus.

Tema 4. BHegpeHne HOBbIX
4.|TexHonornyeckumx npoLeccos B 4 0 0 8 11
npeobpasoBaHnmn SHepPrui.

X
|/|anogE ) ti _ aks 5 . !

- BHELPEHINE DEPEXNNBOTD
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Tema— M

NTenemmnxhpipintbt M RocAegCTBnNt————

Hopnf OSSR HotgMTpoBakIe 3neKTpon0Tpe6heHv;1 - BocTasHas yBcTb Textunueckdto HopmpposaHud Hacxopa peex
NCNgRHSyemMbiX B TPOoM3BOACTBE PECYPCOB:
Hay4Hd/ABooHoBaHHOE HOPMUPOBaHME NpeaycMaTpreaeT @eweHne nBYX 0OCHOBHbIX 3a54: 68

£
-NNaArnpoBarime - SAEKTPOMOTPEOREHNS,
-BbidBNeHne n peann3auns pe3epsoB SKOHOMUN 3NEKTPO3HEPTNN.

B npakTrke aHepreTM4eckoro NNaHMpPOBaHWs HAaXOAST NMPUMEHEHNE 4Ba Pa3Hbix CNocoba YyCTaHOBNEHNSI HOPM:
HenocpeaCTBEHHOE ONpPedeNeHNe X NPSIMbIM PACHETOM L5 NAAHNPYEMbIX YCOBUIA MPOU3BOLCTBA U PACYET OT
haKTMHYECKUN JOCTUrHYTOrO YpoBHS. OnbIT HOPMUPOBaHMS "0OT ¢pakTa" MHOr4Aa [AET MeHee 06 BEKTNBHbIE Pe3yNbTaThl MO
CPaBHEHWIO C MPSMbBIM PACYETOM HOPM Ha nnaHvpyemblii nepuog. OLHako 3T0 HE 03HAYAET, YTO MPU YCTaHOBNEHNM
HOPM Pacxona 3NEKTPOSHEPT MM MOXHO HE Y4UTbIBATb LOCTUFHYThIA YPOBEHb (PAKTUHECKUX YAENbHbIX PACX0L0B. Takoi
MoaxoL B HOPMVPOBAHUM 03Hayan Hbl OTPbIB MNAHMPYEMBIX NOKA3aTENEN 0T peanbHOn AeiCTBUTENBHOCTH. [oaToMy
06513aTeNbHbI y4eT B HOpPMax hakTUYECKM AOCTUHYThIX PACXOL0B PECYPCOB CNedyeT cHUTaTb OLHUM U3
METOL0M0MMYECKMX MPUHLMMIOB HOPMUPOBAHMS.

CprKTypa HOPM [00J1XKHa COOTBETCTBOBATb TEXHOIOMMN U OpraHn3aunn npon3soancTea U OXBaTbiBaTb BCE CTATbU
pacxona aNnekTpoaHeprum Ha HOpMI/IpOB&HHbIVI B npoaykumm nnm pa60T. HOprI OO/IXHbl y4UTbIBATb TaKXe
nnaHnpyemble K OCYLWECTBIEHUIO MEPONMPUATUA MO IKOHOMUKN 3N1EKTPO3HEPrnn. HOprI nognexart CBoeBpeMeHHOIZ
KOPPEKTNPOBKE Npn N3SMEHEHUN yCl'IOBI/II7I npon3soacTea.

MeTonbl NMMUTUPOBAHNWS NOTPEBNEHNS SHEPTOHOCUTENEN U UX MPUYUHBI U NOCNEACTBUS; BHyTpEHHMIA yyeT
SHEpProHOCUTENEe No CTPYKTypa NpoM3BOLACTBA, YCTAHOBNEHUE KBOT HA NOTPebneHne sHepro HoCcMTenei.

Tema 2. Cnoco6bl NpuBeaeHUs pabounx peXxuMoB K 3KOHOMUYECKUM MHTEepBanaM XxapakTepucTuk o6opynoBaHus
¥ NpOLLEeCCOB.

Cnocobbl npuBeneHnsi paboyrx pexXnMoB K 3KOHOMMYECKUM MHTEpBaNaM Ha XxapakTepucTukax 060pynoBaHNS 1
NpOLEeCCoB;
OnpeneneHnst 3KOHOMUYECKMX 30H HA XapakTepUCTMKax, PEKOMEHLyeMbIX 4 paboTbl 060pyLoBaHNS U NPOLLECCOB.

Onpep,enequ 9KOHOMUYHbIX 30H B pa6oqu XapakTepucTmkax o6opynosaH|/|;|, MOHUTOPWUHI 3a OuHaMnkon pa6OTbI
o6opyp,osaHM9|. VcknounTb npesblleHna 3aTpaTt S3HeproHocunTensa B CTOMMOCTU HaLO o6pa3y+ome|7|c9| I'Ipl/l6b|ﬂbf0

Tema 3. BO3MOXHOCTU 3aMeHbI 9HeproeMKux npoweccos 1 060pyﬂ,OBaHVISI.
Mo>HO BbIOENUTD TP OCHOBHbIX HANpaBneHnsa CHNXeHnda sHeproeMkKoCT NPOMbILWIEHHbIX NPON3BOACTB:

1. KOHCTPYKTUBHOE COBEPLIEHCTBOBAHMUE MPOLIECCOB 1 TEXHONOTMYECKUX arperaTos, 3aMeHa yCTapeBLlero
060pynoBaHNs HOBbIM, 6011ee 3KOHOMUYHbIM, 3aMeHa SHEPTrOEMKIX MPOLLECCOB MEHEE SHEPTOEMKIMMY;
COBEPLUEHCTBOBAHUE CTPYKTYPbl 3HEPronoTpebneHns Npon3BoACTBa 3a cHeT Bbibopa Hanbonee acodeKTUBHbIX
SHEProHOCUTENEeR U paunoHanu3aumum sHePreTMIEeCKX NOTOKOB; ONTUMM3ALNS CXEMbI U OTAEMNbHBIX TEXHONOMMYECKMX
MPOLIECCOB; NCKIIOYEHNE MPOMEXYTOYHbIX Onepauuii;
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2. nosbiwexune KM sHepreTmyeckunx yCTaHoOBOK U SHEPronoTpebnsiowwyx SN1eMeHTOB, arperaTtos - UCTOYHUKOB MOBOYHbIX
SHEPropecypCcoB 3a CHET YNyYLEHUS OpraHM3aLun TEXHONOrMYECKUX NMPOLIECCOB 1 PEXMMOB PaboTbl arperartos:
aBTOMaTM3auMmM NPOU3BOACTBA, obecneynBatLie Hanbonee apIPEKTUBHOE NCMONb30BAHNE ChiPbEBLIX U
TOM/IMBHO-3HEPreTNHECKUX PECYPCOB; COKPALLEHMSI UX MPOCTOEB, HEMPOM3BOACTBEHHbIX MOTEPb 3HEPropPeCcypPCoB,
NMPUMEHEHWSI KaTann3aTopoB, NMO3BONSAIOWMX CYLLECTBEHHO MOBLICUTb BbIXOA, LIENEBbIX MPOLYKTOB NMPUMEHEHNS
pereHepauun TennoThbl (MOLOrPEB Chipbs U TOMMBA), PELMPKYISALAN SHEPTOHOCUTENEN, MPOMEXYTOYHbIX NMOAOrPEBOB,
YNyHIEHUS TENNON30NALINN;

3. nocTpoeHne aHeproTexHonormyeckoro komnnekca (STKC).
3ameHa 3HeproeMKmx NpoLLeccoB 1 060pyLOBaHNS HA MEHEE 3HEProeMKme npoLecchl n 0bopyLoBaHne
C MeHbWYMM NOTEPSIMU SHEPTUM B PABOYMX PEXMMAX U XONOCTOM XOJE.

Tema 4. BHe.u,peHue HOBbIX TeXHOJ/IOr'M4eckux npoueccos B npeoﬁpaaoBaval 3Heprvu7|.

OrpoMHble NoTpebHOCTM B 3HEpPrun CTaBsaT Nepen 4enoBe4ecTsoM npobnemy paspaboTky HOBbIX cnocoboB ee
nonyyeHns. B HacTosiLee BpeMs yxe Hefb3s OBO/IbCTBOBATLCS CYLWECTBYIOWNMU, CTAaBWNUMK TPALULNOHHBIMA
crnocobamu npeobpasoBaHns Pa3NnYHbIX BULOB SHEPrM B 3NEKTPUYECKYIO 13-3a OFPaHNYEeHHOCTU 3amnacos
OpraHn4Yeckoro TonmBa, KOTOPoe PacTo4MTEeNbHO NCNoNb3yeTcs Npu cxuradmm B Tonkax. KM, copemeHHbix TOC He
npesbiwaeTt 40%. 310 03Ha4aeT, 4To Honblias 4acTb NOMy4aeMoi TennoTol TepsieTcs U okasbiBaeT narybHoe "Tennosoe
3arpsiaHeHue" Ha 6nmM3pacnonoxeHHble BogoemMbl. KpoMe Toro, npu cXuraHmm Tonanea nnoxo UCnonb3yeTcs BeLwecTso,
BOBNieYEHHOe B npouecc npeobpasosaHust aHeprun. KM no ncnonb3osaHumio Bewectsa coctasnset y TAC HUYTOXHO
Manyo BENNYNHY.

BHenpeHns HOBbIX TEXHONOMMYECKMX NMPOLIECCOB B MPe0bpasoBaHuy SHepruii. BHeopeHne TennoBbix HACOCOB AN
BbIPabOTKM TEMNOBON SHEPTM 1 OXNAXAEHNS B TEXHONOrMYECKUX NpoLeccax. 3ameHa neyein ConpoTUBAEHNS Ha
WHOYKLUUOHHbIE. BHeApEHME HYacTOTHbIX PEryNsiTOPOB U NEKTPOHHbIX NIAMM OCBELEHNSI.

Tewma 5. BHe.u.peHMe HOBbIX MaTtepuanos.

BHeupeHme HOBbIX MaTepuranos. KoMno3uTHble, MNacTUKoBble 3Hepr006eperarou.u/|e C BbICOKMU
ANEKTPONIONIALUNOHHBIMK NapaMeTpaMn N XxapakTepmncTtnkamn.

HoBble nonumepHble koMnoauumoHHble matepuansl (MKM), obnapnas yHvikanbHbIMU (OU3UKO-MEXAHNYECKMM CBONCTBAMM
1 3KCNNyaTaLMOHHBIMU XapakTepucTkamm, SBnsiloTcs Hanbonee NepcrnekTMBHLIMU B KAYECTBE OCHOBbI A1t CO34aHUS
caMbIx pa3Hoobpa3HbIx 06pa3LLOB HOBOW TEXHUKM.

YCcKOopeHne Hay4HO-TEXHNYECKOro Nporpecca HepaspbiBHO CBA3aHO C 3PEKTUBHBIM MPUMEHEHNEM TPALNLMOHHBIX
MaTepvanoB 1 pa3paboTkoi HoBbIX. OT XxapakTepucTMK aTUX MaTepranoB B 3HA4YMTENIbHON Mepe 3aBUCUT COBPEMEHHDI
TEXHWYECKNIA YPOBEHb 3NEKTPUYECKUX MALLMH, annapaToB, KabenbHbIX N KOHOEHCATOPHbIX U3AENNA, Paan03NeKTPOHHbIX
YCTPOWCTB 1 CUCTEM.

Tema 6. BHegpeHue 6epexnmBoro NpousBoAcTBa.

"Bepexnneoe" Npon3BOACTBO - 0COObIV CNOCO6 OpraHM3aummn OeATENbHOCTY, NPedyCMaTprBaOLWMA ONTUMN3ALMIO BCEX
O6V3HEC-NPOLIECCOB C LENbI0 HAXOXAEHNS N YCTPAHEHUS CKPBITLIX MOTEPb U COBEPLLIEHCTBOBAHUS NPON3BOACTBA Ha BCEX
ero atanax.

BHenpeHve 6epexnrBoro npom3BoacTBa, paboymx MECT, NOTUCTVKMA U NMPOLLECCOB MPOU3BOLACTBA.

5. MNepeyeHb yue6HO-MeTOOMYECKOrO 0becnevyeHns 41 CaMOCTOSITeNIbHOWU paboTbl 06yyalLLLUXCS NO
AucuUnInHe (MOAyIo)

CamocTosiTenbHas pabota oby4arolLyxcs BeINOMHSETCS Mo 3a4aHNI0 U NMPU METOLMYECKOM PYKOBOACTBE Npenofasatens,
Ho 6e3 ero HenocpeAcTBeHHOro y4acTns. CamocTosiTenbHas pabota noapasnensieTcs Ha CaMocTosITENbHYIO paboTy Ha
ayIUTOPHBIX 3aHATUSIX U HA BHEAyAUTOPHYIO caMocTosiTenbHyto paboTy. CamoctoaTenbHas paboTa obydyarowmxcs
BK/OYAET Kak MOMHOCTbI0 CAaMOCTOSITENIbHOE OCBOEHME OTLE/NbHbIX TEM (Pa3fenos) AUCLMMNIUHLI, Tak 1 NpopaboTky Tem
(pa3nenos), ocBaMBaeMbIX BO BpeMsi ayanTopHoli paboTel. Bo BpeMsi caMocTosiTenbHoM paboTbl 0byyarowmecst YuTaroT u
KOHCMEKTUPYIOT y4eBHY0, Hay4HYHO 1 CMPaBOYHYIO MTEPATypPy, BbINONHSAT 3aJaHusi, HaNpaBNeHHbIE Ha 3aKpenneHne
3HaHW 1 0TPabOTKYy YMEHUIA U HABBIKOB, FOTOBATCS K TEKYLWEMY 1 NMPOMEXYTOYHOMY KOHTPOSIO MO AUCLMUMIUHE.

OpraHunsauus caMocTosTenbHOl paboTbl 0ByHaoIWMXCSH PErNaMeHTUPYeTCs HOPMATUBHBIMW LOKYMEHTaMu,
y4ebHO-MeTOANYECKON NMTEepaTypoii U 9NeKTPOHHBIMY 06pa30BaTENbHBIMY PECYPCaMU, BKNOYAS:

Mopsnok opraHM3aummn 1 ocyLecTBIeHNs 0bpa3oBaTenbHON AeaTeNbHOCTY No 06pasoBaTefbHbIM NPOrpaMMam BbiCLIErO
obpaszoBaHus - nporpammam bakanaepuara, nporpamMmMam crieyuanuteTa, nporpammam MarucTpatypbl (YTBepXaeH
npvkasom MuHuctepcTBa obpasoBaHust u Hayku Poccuiickoin @enepauum ot 5 anpens 2017 rona Ne301).

MucbMo MuHucTepcTea obpasosaHus Poccuiickoih depepaunm Ne14-55-996mH/15 ot 27 Hosibps 2002 r. "O6
aKTVBM3aLMM CaMOCTOATENbHOM paboThl CTYAEHTOB BbICWMX y4eOHbIX 3aBeAeHNA".

MonoxeHwne ot 29 nekabps 2018 r. Ne 0.1.1.67-08/328 "O nopsiake NpoBefeHNS TEKYLEro KOHTPOMS YyCNeBaeMoCcTu 1
NPOMEXYTOYHOI aTTecTaunmn obyyaowwmxcs dpeepanbHoro rocyjapcTBeHHOro aBTOHOMHOro 06pa3oBarenbHOro
yupexaeHus Boicliero obpasosaHus "KasaHckuii (MprBonXckuiA) coeiepanbHblil yHUBepcuteT".

MonoxeHne Ne 0.1.1.67-06/241/15 o1 14 nekabps 2015 r. "O dhopmMrpoBaHUM POHLA OLEHOUHbBIX CPEACTB A4S
NpoBeAEHNS TEKYLLEN, MPOMEXYTOYHOM 1 MTOFOBOM aTTecTaumnn obyHalowmxcst peaepanbHOro rocyaapcTBEHHOMO
ABTOHOMHOIo 06Pa30BaTENBHOIO YUpeXAeHUs Boiclwero obpasosaHus "KasaHckuii (MpuBonXckunin) oenepanbHbii

yHuBepcutet"".
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MonoxeHwne Ne 0.1.1.56-06/54/11 ot 26 okTs6psa 2011 r. "O6 anekTpoHHbLIX 06pa3oBaTeNbHBIX pecypcax oenepansHoro
rocynapcTBEHHOro aBTOHOMHOIO 06pa30BaTENbHOIO YYPEXAEHUS BbICWIEro NPOthecCMoHansHoro 06pasosaHus

"KasaHckun (Mpusonxckuin) doegepanbHbii yHUBepcuTeT™.

PernameHT Ne 0.1.1.67-06/66/16 ot 30 mapTa 2016 r. "PaspaboTtku, pernctpaunm, NoAroToBKM K MCMOb30BaHMIO B
y4ebHOM npoLecce U yaaneHns anekTPoHHbIX 06pa3oBaTebHbIX PECYPCOB B CUCTEME 3NIEKTPOHHOMO 0ByHeHNs
goeniepasnbHOro rocy1apCTBEHHOro aBTOHOMHOMO 06pa30BaTebHOMO yYpeXxaeHns Bbiclwero obpasosaHus "KasaHckuii

(MpwBoOMXCKMA) dhemepanbHblin yHuBepcutet™.

PernameHT Ne 0.1.1.67-06/11/16 o1 25 siHBaps 2016 r. "O 6annbHO-PEeATUHIOBON CUCTEME OLIEHKM 3HAHWA 0Bydaromxcs
B (penepanbHOM rocynapcTBEHHOM aBTOHOMHOM 06pa30BaTeNbHOM yYpeXAeHN Beiclwero obpasoBaHus "KasaHckuii

(MpuBonxckuin) penepanbHblil yHUBEPCUTET™".

PernameHT Ne 0.1.1.67-06/91/13 o1 21 mioHst 2013 r. "O nopsake pa3paboTky v Bbinycka y4ebHbIX n3naHuii B
henepanbHOM rocyjapCTBEHHOM aBTOHOMHOM 06pa30BaTeNbHOM YYPEXLEHNN BbICWEr0 NPOPECCUOHANBHOMO

0bpasosaHus "KasaHckuit (Mpreonxcknit) dpepepansHblli yHuBepcnuTeT™.

6. POHA, OLLEHOUHbIX cpencTts no gucuvniinHe (MOAyHlO)

6.1 MepeyeHb KOMMNETEHLUI C YKa3zaHUEM 3TanoB UX popMupoBaHusi B NpoLiecce 0CBOeHUsi o6pa3oBaTtefibHOM
nporpaMmMbl U POpPM KOHTPONSI X OCBOEHUSI

dopmMa KoHTpons OueHunBaeMblie
dran KOMNETEHLLMM Tembl (pa3nenbl) AUCLUUMIIUHDBI
CemecTp 4
TeKyLLMIi KOHTPO/1b
1 KoHTponbHas AK-5 1. MeToabl NIMMUTUPOBAHNS NOTPEONEHNS SHEPrOHOCUTENER U NX
paboTa NPVYMHBI 1 NOCNEACTBUS.
2. Cnocobbl nprBeneHUs paboymx peXXnMoB K SKOHOMUYECKM
5 Hayu4HbIli noknag, MK-6 WHTEepBanam xapakTepucTuk 06opyLoBaHus 1 NPOLECCOB.
3. BO3MOXHOCTW 3aMeHbl 3HEPrOEMKMX NPOLLECCOB U
obopynoBaHus.
3 NabopaTtopHble AK-5 4. BHeppeHune HOBbIX TEXHONOrMYECKMX MPOLECCOB B
paboThbl npeobpasoBaHnn 3HEPruii.
4 |Pecpepar MK-6 5. BHeapeHue HoBbIX MaTepuranos.
6. BHenpeHue 6epexnnBoro NnpomM3BoacTBa.
Ok3ameH MK-5, rNK-6

6.2 OnucaHue nokasateneun n Kputepues OLeHUBaHUSI KOMMNETEHLU MW Ha pa3nnyHbIX aTanax nx oopMupoBaHus,
onucaHue wkKan oueHnsaHus

Kputepum
Popma OL,eHUBaHUA 3ran
KOHTpoOns
OTnn4HO XopoLuo Y nosn. Heyn.
CemecTp 4
TeKyL i KOHTPONb
KoHTponbHag ([MpaBunbHO BbiNONHEHbI [[paBuibHO BbINOAHEHA (3a8aHus BbiNOAHEHbl  |3a4aHns BbIMOMHEHbI
paboTa BCE 3a4aHus. 6onblwag yacTb 6onee 4eM HaMONOBWHY. [MEHEE YEM HAMONOBUHY.| 1
MpoaeMoHCTpMpoBaH  |3agaHui. MpucytcTayioT MpoaemoHcTpupoBaH
BbICOKMI YPOBEHb MpucyTcTeytoT CepbésHble OLWnbKM. HeyLoO0BNETBOPUTENbHBIN
BNafeHnNs MatepranoMm. |He3HauYMTeNbHbIe MNpooemMoHCcTpypoBaH [ypoBeHb BnaneHns
MposiBneHsbl owmnobKu. yOOBNETBOPUTENbHBIA  (MaTepuanom.
npeBocxoAHble lMpooeMoHCTpUpPOBaH  |ypOBEHb BNadeHNS MposiBneHsbl
CnocobHOCTM XOPOLNIA ypOBEHb mMaTepuanom. HeLOoCTaToYHbIE
NPUMEHATb 3HaHMA U |BnageHus matepuanom. [posiBneHbl HU3Kne €nocobHoCTM
YMEHWS K BbINONHEHNO |MposiBNEHbl CpefHNe  [CnoCcOBHOCTM NMPVUMEHSTb 3HAHUS 1
KOHKPETHbIX 3afaHuiAi.  [cnocobHOCTK NPVMEHSATb 3HAHMSA U |[YMEHUS K BbINOMHEHNIO
NPUMEHSTb 3HAHUSA U [YMEHWS K BbINMONHEHWIO |KOHKPETHbIX 3a4aHUA.
YMEHUS K BbINOMHEHNIO [KOHKPETHbIX 3a4aHu.
KOHKPETHbIX 3a4aHNIA.
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dopma Kputepum dran
KOHTpOnsi OLeHMBaHUS
OTnN4YHO Xopoluo Y nosn. Heyn.

HayyHblin Tema nonHoCTbIO Tema B OCHOBHOM Tema yacTnyHO Tema He packpbiTa.

noknap packpsbiTa. packpbita. packpbiTa. MpoaeMoHCcTpUpoBaH 2
MpoaemoHcTpypoBaH  [[poneMoHcTpupoBaH  |[TpoAEMOHCTPUPOBAH  [HEYOOBNETBOPUTENbHbI
BbICOKMI YPOBEHb CpPEeLHWiA ypOBEHb YIOBNETBOPUTENbHLIA  [yPOBEHb BNafeHms
BNafeHNs Matepnanom |BnageHus matepuanoMm |ypoBeHb BNageHus marepuanom no Teme
no Teme paboThbl. no Teme paboTbl. mMatepwanom rno teme  [paboTbl.

Vcnonb3oBaHbl Vcnonb3oBaHbl paboThbl. Vcnonb3oBaHHbIE
Haonexauwue Hannexawue Vcnonb3oBaHHble NCTOYHUKW, CTPYKTYypa
WCTOYHMKW B HY>XXHOM  [MCTOYHMKM. CTPYKTypa |[MCTOYHUKM, CTPYKTypa |paboTbl 1

konnyectee. CTpykTypa |paboTbl v paboTbl 1 NPUMEHEHHbIE METOLbI
paboTbl 1 NPVUMEHEHHbIE METObI |MPUMEHEHHbIE METOAbI |[HE COOTBETCTBYIOT
NPVMEHEHHbIE METObI |B OCHOBHOM 4acTUYHO nocTaBneHHbIM
COOTBETCTBYIOT COOTBETCTBYIOT COOTBETCTBYIOT 3agadam.
NOCTaBMIEHHbIM NoCTaBNEHHbIM NoCTaB/EHHBIM

3apadam. 3agadam. 3apayam.

NabopatopHble |ObopynoBaHme u O6opynoBaHue 1 ObopynosaHue n O6opyLnosaHue n

paboTbl MeTOLbl UICNOMNb30BaHbI |METOAbl UCMONb30BaHbl (METOA4bI YACTUYHO MEeTOAbl NCMONb30BaHbI 3
npasunbHO. MNposBneHa |8 OCHOBHOM MPaBuMbHO. [MCMNONb30BaHbI HenpasuWbHO.
npesocxonHas MposiBneHa xopowas  |npaswnbHo. MposieneHa |lposiBneHa
TeopeTuyeckas TeopeTuyeckas yoOBneTBOpuTENbHAS  [HEeyLOBNeTBOpUTENbHAs
noaroToBka. NMOAroToBKa. TeopeTtuyeckas TeopeTuyeckas
Heobxoonmble HaBblkn  [HeobXx0ouMble HaBbIKU  |MOArOTOBKA. NOAroTOBKA.

W YMEHMWS NOMHOCTbIO (M yMeHns B OCHOBHOM  |HeobxonmMble HaBbikn  |HeobxooMMblie HABbIKY
0oCcBOeHbl. Pesynbtar  |ocBoeHbl. PesynbTar N YMEHUS 4aCTUYHO 1 YMEHWNS HE OCBOEHBI.
nabopaTtopHoii paboTbl |[nabopatopHoii paboTbl [0cBOEHLI. PesynbTart PeaynbTtat
MONHOCTBIO B OCHOBHOM nabopatopHoi paboThl |[nabopatopHol paboTbl
COOTBETCTBYET €€ COOTBETCTBYET €€ 4YaCTUYHO He COOTBETCTBYeT eé
uensim. uensm. COOTBETCTBYET eé Lensm.

uensm.

Pedbepar Tema packpbita Tema B OCHOBHOM Tema packpbita cnabo. |Tema He packpbiTa.
NOSHOCTbIO. packpbita. MponemMoHcTprpoBaHo [[MpoaeMoHCTPUPOBaHO 4
MpoaemMoHcTprpoBaHo ([poaeMOHCTPMPOBAHO |yOOBNETBOPUTENBHOE  (HEYLOBNETBOPUTENbHOE
NpPeBOCX0AHOE Xopollee BnafeHne BNafeHvne MatepranoMm. |BnageHne matepumanom.
BNafeHve Mateprasniom. |Matepmasnom. Vcnonb3oBaHHble Vcnonb3oBaHHbIE
Vcnonb3osaHbl Vcnonb3oBaHbl WCTOYHUKN N CTPYKTypa [MCTOYHUKW
Haonexauwue Hafonexawue paboTbl YacTUYHO HELOCTAaTOYHbI.

WCTOYHMKN B HY>XHOM  [MCTO4HMKM. CTpyKTypa |COOTBETCTBYIOT CtpykTypa paboTbl He
konnyectee. CTpykTypa |paboTbl B OCHOBHOM NOCTaB/IEHHbIM COOTBETCTBYeT
paboTbl COOTBETCTBYET [COOTBETCTBYET 3apayam. CteneHb nocTaBNeHHbIM
NOCTaBNEHHBIM nocTaBNEHHbIM CaMOCTOSTENbHOCTU 3apayam. Pabota
3apavam. CteneHb 3apnadvam. CTteneHb paboTbl HU3Kas. HecaMoCTosTeNbHA.
CaMOCTOSTENbHOCTU CaMOCTOSATENBHOCTU
paboThbl BbICOKAS. paboTbl cpenHss.
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dopma Kputepum dran
KOHTpoOns OLLeHMBaHMS
OTnN4YHO Xopoluo Y nosn. Heyn.

Ok3ameH O6yyatowwuniics Obyyatowmiicst O6yuatolwwuniics Obyuyatowmiicst
obHapyxmn obHapyxun nonHoe obHapyXun aHaHue obHapyxmn
BCECTOPOHHE®, 3HaHue OCHOBHOrO 3HauYuUTenbHble Npobenbl
cucTeMaTnyeckoe u y4eBHO-NPOrpaMMHOro  |y4ebHO-NPOrpaMMHOro  |B 3HAHWNSX OCHOBHOMO
rny6okoe 3HaHue maTtepuana, ycnewHo |vatepuana B obbeme, [y4ebHO-NporpamMmMHOro
y4eOHO-NPOrpaMMHOro  |BbINOMHWA HeobxoAMMOM NS MmaTtepwvana, LonycTun
martepuana, ymeHme npeLyCMOTPEHHbIe nanbHerwen y4ebbl U [NMpuHUMNnanbHble
cBOOOHO BBIMOMHSATE  |MpOrpaMMon 3aaaHns, |npeacTosiwei paboTel  |oWnOKW B BbINMONHEHWN
3ajaHus, YCBOW/ OCHOBHY!HO no npodpeccun, npenyCMOTPEHHbIX
npenycMoTpeHHbIe nuteparypy, crnpaswuncs ¢ Nporpammoii 3afaHui n
NnporpamMoi, yceoun  [pekoMeHOoBaHHyHo BbINO/IHEHNEM 3aAaHuit, [He cnocobeH
OCHOBHYIO NUTepaTypy 1|nporpammori npemnycMOTPEHHbIX NPOLOMXUTL 0ByYeHue
3HaKoM C OMCUWMNVHBI, NoKasan |NporpamMmoli, 3HakoM € |Mnn NpUCTYNUTL Mo
LOMONHUTENbHOM crcTeMaTnyeckuii OCHOBHOW NTepaTypo, |oKOHYaHUK
nuTeparypo, XapakTep 3HaHWM No0  |PEKOMEHA0BAHHO yHMBEpcUuTeTa K
pekoMeHa0BaHHOM OMCUUNVHE 1 nporpammoii NPOgECCMOHANbHOM
nporpammoi cnocobeH K ux OVCUMNVHBI, AONYCTUN |OesTensHoCTM 6e3
OUCUMNVHBI, YCBOUA  |CaMOCTOSATENIbHOMY MOrpewWwHOCTA B OTBETE [OONONHUTENbHBIX
B3aMMOCBSI3b OCHOBHbIX [MONONHEHMIO 1 Ha aK3aMeHe ¥ npu 3aHSATUI Mo
NOHATUI ANCLUMMNINHBI B [0BHOBNEHWIO B XO4€ BbIMNONHEHUN COOTBETCTBYIOLWEN
NX 3Ha4YeHUN OJist LanbHelwen yyebHOW  |9K3aMeHaUMOHHbIX OMCUMNVHE.
npuobpeTtaemoit paboTbl 1 3afaHuii, Ho obnapaert
npodgpeccuun, Nposisun  [npodoeccrmoHanbHowm HeobXoaMMbIMU
TBOpYecKme LesTenbHOCTU. 3HaHVSIMW ONS UX
cnocobHocTy B ycTpaHeHus nofg
NOHMUMAHWK, N3NOXEHNUN PYKOBOLACTBOM
1 MCMNONb30BaHU npenogaeaTensi.
y4e6HO-NPOrpaMMHOro
martepuana.

6.3 TunoBble KOHTPONbHbIE 3a8aHUs UK UHble MaTepualbl, He00XoaMMbie OIS OLLEHKWN 3HaHUW, YMEHUNA,
HaBbIKOB U (MW1M) onbiTa AeATeNbHOCTU, XapakTepu3yloL X atanbl joopMUpoBaHUA KOMNETEHLUN B npoLiecce
0CBOeHUs 06pa3oBaTeNbHON NPOrpamMmbl

CemecTp 4

TekyLwWUin KOHTPONb

1. KoHTponbHas pabota

Tema 1

. 'oe n xak ncrnonb3yloTCs COMHEYHbIE YCTAaHOBKY AJ1si BbIpabOoTKu SHeprum?

. YTo npennonaraet arperaTHoe perynuposaHune?

. Co3paHune 1 Nouck MeEHee SHEPrOEMKMX NPOLLECCOB NPUHLUMUMOB AOCTUXEHMWS LIENN.

. Kak BnnsieT noxap B ctanu Ha notepu anekTposaHeprum?

MeponpusTus No SKONOrMKN 3M1.9HEPIM HA NMHUSIX 3NeKTponepeaayu.

. MNoBblweHne 3 eKTMBHOCTM ncnonb3osaHus TOLL.

. Kak yBenuuntb ahpekTMBHOCTbL 3HEprocHabXeHns rasopaspsaHbiMy namnamm?

. OpheKTNBHOCTb NCMONb30BaHNS aTOMHOW SHEPreTUKN.

. B kaknx cnyvasx atpdpeKkTMBHO MCMONb3YIOTCSA YAaCTOTHOE PerynmpoBaHue NpoM3BoAMTENbHOCT MAWMHHOrO arperara?
10. BHegpeHWe BHyTpY NPOU3BOACTBEHHOIO y4yeTa 3a MCMONb30BaHNEM SHEPrOHOCUTENE.

11. MOHUTOPVWHI 3a AVHAMUKOW 3aTpaTt SHeproHocutenei Ha eanHMLY NPoM3BeaeHHOro NpoaykTa. Vicnonb3oeaHune
aaMUHUCTPATUBHbBIX Mep.

2. HayuHbln poknapg,

Tembl 2, 3

. icnonb3osaHme MHOYKUMOHHBIX HAarpesaTenei, 3ameHa cnmpanbHbix 1 TOH Harpesatenei.

. MprBecTn Nnpumepbl NCNONb30BaHNS HOBbIX TEXHONOI M B3AMEH SHEPrOEMKUX.

. naBHbIli nyck anekTponsuratens. Kak BnvseT Ha BbiGop nuTatolero TpaHcdgopmartopa?

. HoBble KOHCTPYKUMX N HOBblEe TEXHONOINN B 3Heproc6epeerV|V|.

. CBetoamoaHble hoHapm Ha ynuuax ropoaa.

. Beibop nokpacoyHoro Matepuana B CTPOUTENLCTBE M MOHTaXe B HaCTU aHeprocbepexeHus.

. Mpumepbl Mcnonb3oBaHWS TEMNOBOro Hacoca.

. Kak yMeHbwuUTb NoTepu aHeproHocuTenen B cetsax?

. KA TaU v nytv ysennyeHus. ['oe npomcxogut no TexHonorum cHnxexnve Krnma?

O©oo~NOOOThWN =
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10. Vicnonb3oBaHme 4aCTOTHOrO perynaropa Ans perynMposaHvs Npon3BoanTENbHOCTU MAWMH U MEXAHN3MOB.
11. Kak yMeHbwntb BY rapMoHMK B aNeKTpUYECKUX CETSIX B CBETE 3HeprocbepexeHuns 1 NoBblleHNs pecypca?
3. TabopartopHbie paboTbl

Tema 4

. OnpegneneHne s3KOHOMUYHbIX 30H B paboumx xapakTepucTkax o6opynoBaHums.

. VicknioyeHne npeBbIWeHNs 3aTpaTt SHEPrOHOCUTENS B CTOMMOCTY Hag obpasytoweiics npubbinbo.

. BHegpeHwue 4acToTHOro anekTponpueoaa.

. BHenpeHwue "nnaBHoro" nycka snektponpusoaa.

. BHeopeHue aHeprocbeperatowmx 0CBETUTENbHBIX YCTPONCTB.

. BHeopeHwve TennoBbix HACOCOB.

. BHeopeHune nnponnaHbix yCTaHOBOK.

. BHeopeHune nHayKUMOHHbIX HarpesaTtenei.

. MMOHUTOPWHF 3a AnHaMuKoin paboTel 060pyAOBaHMSI.

10. BHeapeHue HOBbIX TEXHONOrMYECKMX MPOLLECCOB.

4. Pecbepart

Tembl 5, 6

1. TexHnyeckue naTymkum, NO3BONSAOIWME SKOHOMUTL 3aTpaTthl HA OCBELWEHVe TePPUTOPMM, LLEXOB NPeanpusaTin n
KOMMYyHarnbHOM X035MCTBE (MpUMEpbI).

2. Kakue MeponpusiTs NCNonb3yTCs B HaCTU aHeprocbeperaolwmx TEXHONOIMIA B XNNOM fOMe, 3Heprocbeperatowmii
nom?

3. CywwHOCTb ynpaBneHns n MeHeaxXMeHTa aHepropecypcocbepexeHns 1 agppekTMBHOCTH.

4. BetporeHepatop ans noma. B kakux cnyqasx nosblwaetcs apekTUBHOCTb; MPK Kakmx yCnoBusix?

5. MpuBecTu npruMepbl NCNONb30BaHWs 3HeprocHeperarolyx MEPONPUSTIA NPY CTPOUTENBCTBE UMK 3KCMyaTauum
30aHWiA, COOPYXXEHWIA.

6. DKoHOMUYecKas aPPEKTUBHOCTb CONMHEYHBIX KONEKTOPOB.

7. Kak perynupyetcs notpebneHune sHeproHOCTUTENER OT TeMnepaTtypbl OKpyXatowel cpelbl (npumepsbl)?

8. MNpuMepbl 3PHPEKTMBHOCTM U MPUMEHSEMbIE HA 3NEKTPUHECKOM ABurartene.

9. YnpaBneHve no onTuMmnsaumnm sHepronotpedbneHns, sHeprocbepexeHns n aogEKTUBHOCTU.

10. Vicnonb3oBaHme 4acTOTHOrO 9NEKTPONPUBOAA Ha HACOCHbIX cTaHumsax, OAO KamA3 B Tom uucne.
Ok3ameH

Bonpochbl k sk3ameHy:

. e 1 Kkak UCrnonb3yloTCs CONHEYHble YCTaHOBKU ANs BblipaboTky aHeprum?.

. YTo npeanonaraet arperaTHoe perynuposaHune?

. Co3paHune 1 Nouck MeHee 3HeProeMKmx NPOLLEeCCOB NPUHLUMOB AOCTUXEHMS Lenu.

. Kak Bnnsiet noxap B ctanu Ha NnoTepu anekTposHeprum?

. MeponpusaTna no aKonorny an.sHEPrMmn Ha TMHNAX 3NeKTponepenaym.

. MNo.blweHne agdekTMBHOCTM ncnonb3osaHus TOL.

. Kak yBenuuntb ahpekTMBHOCTb SHEProCcHAOXEHNS ra3opas3psaHbIMy namnamm?

. OpheKTNBHOCTb NCMONb30BAHUSA aTOMHOW SHEPreTUKN.

. B kaknx cnyyasax atppeKkTMBHO MCMONb3YIOTCS YaCcTOTHOE perynmpoBaHne NpoM3BoaMTENbHOCTY MalWMHHOro arperara?
10. icnonb3oBaHre NHOYKLUWOHHbIX HarpesaTenen, 3ameHa cnvpanbHblix u TOH Harpesarteneii.

11. MNpuBecTn NpuMepbl UCNONb30BAHMS HOBbLIX TEXHONOMNIA B3AaMEH SHEProeMKuX.

12. [naBHbIl MycK 3NeKTPoABUraTens kak BnvsieT Ha Bblbop nutarolero TpaHcdopmaTopa.

13. HoBble KOHCTPYKLUM U HOBblE TEXHONOMMU B 3HEpProchepexeHun.

14. CeetogmonHbie hoHapy Ha ynuuax ropoga.

15. Boibop NoKpacoyHOro Matepmana B CTPOUTENLCTBE Y MOHTAXe B HaCTU aHeprocbepexeHus.

16. MNpumMepbl MCNONb30BaHNSA TENNOBOro Hacoca.

17. Kak yMeHblwIWTb NOTEpU 3HeproHocuTenemn B cetax?

18. KMNLO T3 v nytn yBenmyenns. ['oe nponcxoaut no texHonornm cHnxenune K.

19. Vicnonb3oBaHKe 4aCTOTHOrO perynaropa Ans perynMpoBaHns Npon3BoanTENbHOCTU MAWMH U MEXAHN3MOB.
20. Kak ymeHbwutb BY rapMoHUK B aneKTpUYeCcKmnxX CeTSX B CBETE aHeprocbepexeHns 1 NoBbIWEHNS pecypca?
21. HomeHknatypa aHeprocbepexxeHus no Buaam 3HeproHocuTenei.

22. Bblbop BETPOSNEKTPUHECKOIA YCTAHOBKMU.

23. Ncnonb3oBaHne MUHUTEHEPUPYIOLLNX SHEPreTUYECKMX YCTAHOBOK B YaCTW NOBbLIWEHUS 3PEKTUBHOCTN B TEXHONOMMUN
npon3BoACTBa.

24. OKynaemocTb MeponpuaTUii aHepropecypcocbepexeHmnst n apeKTUBHOCTY.

25. MNosCHNTL NCMONBb30BaHNE SHEPrETUYECKUX YCTAHOBOK B 3CDCPEKTMBHBIX 30HAX Paboumx XxapakTepucTnk?.

26. BapuvaHT ncrnonb3oBaHus TEMNOBOro Hacoca Ans OXNaxXaeHUs CUCTEMbI OXNaXAeHUs, HanpuMep KoMnpeccopa.

27. B kakux cnyyasx agopekTMBHO UCMONMb30BaHNE TEMNOBbIX HACOCOB Y KaKne NPUHLMMBI B HUX UCMONb3YHOTCA?

28. Bribop BeTporeHepaTopa (B3Y-M-3/5).

29. MopepH/3aums 1 UHHOBALWS B TEXHONOMMW B copepe aHeprocbepexeHns n adhpekTMBHOCTH MecTa (npumep).

O©ooNOoOOOh~wN =

O©CooNOOOGThA~wWwN =
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30. YcTaHOBKU M NCMONb30BaHME HACOCOB B TPYOOMNPOBOLHbIX CETSIX B LIENSIX 9KOHOMUM 3NEKTPOSHEPTUN.
31. Kak noHuxaeTtcs agodpeKTUBHOCTb NCMONb30BaHMWS 3IEKTPOSHEPT UM NMPU HECMMMETPWWN NapamMeTpoB ceTn?

32. TexHu4eckne Oartymku, No3eonsiowme sKOHOMUTL 3aTpaThl Ha OCBELLEHVE TePPUTOPUN, LIEXOB NPeanpuaTuii 1
KOMMYHaNbHOM X03CTBe (NpUMepsbl).

33. Kakne Meponpuatusi MCNonb3yoTcs B YacTy 3Heprocbeperatowmx TeEXHONOriA B XIMIOM foMe, aHeprocbeperatowmii
nom?

34. CywwHOCTb ynpaBneHns n MeHeaxXMeHTa aHepropecypcocbepexenns n apdoekTMBHOCTH.

35. BeTporeHepartop ans Aoma, B Kakmx Cnyyasix nosblwaetcs appekTMBHOCTb; NPU Kaknx yCnoBusIx?

36. MpuBecTy NpUMepPbI UICNONb30BaHNS 3HEProcOeperaoWwmx MEPONPUATAIA NPY CTPOUTENBCTBE MU 3KCNNyaTaumm
30aHuin, COOPYXXEHNIA.

37. OKoHoMMYeckas apPeKTUBHOCTb CONHEYHbIX KONNEKTOPOB.

38. Kak perynupyetcst noTpebneHne sHeproHOCTUTENEeR 0T TeMnepaTypbl OKpPyXartolein cpeapl (npumepb)?
39. Mpurmepbl 3PIEKTUBHOCTU 1 NPUMEHSIEMbIE HA 9NEKTPUYECKOM OBUraTene.

40. YnpaBneHue no ontuMm3aumm aHepronotpebneHuns, sHeprocbepexeHns u agpeKTMBHOCTH.

41. Nicnonb3oBaHme YaCTOTHOroO 3N1eKTponpuBoaa Ha HacocHbix ctaHumsx, OAO KamA3 B Tom 4ucne.

42. B Kakux cnyyasx Ucnonb3yloTcs TenoBble 'Mylkun'; ra3oBble HarpeBateny Ha paboumx mectax (npumepbl)?
NokanbHoe oborpeeaHne paboynx MecT.

43. Nicnonb3oBaHne KoOMMeHcaTopa peakTUBHOW MOLHOCTW.
44. ObpaTnMble NCTOYHWKU SHEPTUM, KaK cOepexXeHne SHeProHOCUTENEN 1 YAaCTOTY SKONOrnu.
45. Vicnonb3oBaHue SBNEHMS NMPON3a OpPraHNYecknx BEWECTB (MPMHUMN ra3oreHeparopa).

46. OpheKkTNBHOCTb COBMECTHOMO UCMOMb30BaHNSA ABUrateneli BHyTPEHHEro CropaHns 1 TEMNNOBOro Hacoca
(HasHaveHue).

47. BapuaHTbl TMMUTUPOBAHUS NOTPebeHns aHeproHocuTenei.
48. PaspaboTka yaenbHblX HOPMaTMBOB NOTPEONEHNS U NCTMONb30BAHNE SHEPrOHOCUTENSI.
49. Kak onpenennts HEOOXOAUMYHO TONWMUHY CTEH 34aHWIA 1 COOPYXEHWIA, a TaKXXe UCMONb30BaHUS CTpoiiMaTepuanos?

50. a(i)cpeKTl/lBHOCTb NCMNONb30BaHUA CBETOAMOAHbIX NoAbe3aHbIX XKX cBETUNBHNKOB C AaTYUKOM OBUXEHUS U
OCBELEHHOCTN.

51. Yto Takoe aHepropecypcocbepexeHne 1 4To NoOHMMaeTCs Nnod 3PPeKTUBHOCTHIO?

52. VICTOYHUKM HU3KMX TeMnepatyp C NCMOMb30BaHNEM TEMNOBbIX HACOCOB.

53. YcTaHoBKa 1 ncnonb3oBaHue KOHTpONNnepa n natinkoB OCBEWEHHOCTU N OBUXEHUA B XU/IOM OOMe.
54. B kaknx mectax ncnonb3yeTcya ceeTognogHble CBETUNbHUKN?

55. O6ocHoBaHMe 3aMeHbl HacocHoro arperata 'PT-4000/71 mowHocTbio 1600 kBT B MHC JINT. 3-0A Ha MeHblune
MOLLHOCTY (KakK NMpUMEP arperaTHoro PerynupoBaHins Npou3BoaMTENBHOCTU 3a CHET KONMYecTBa paboTaiowmx arperaTos
MEeHbLIE MOLHOCTK).

56. OpraHn3aunoHHas CTPyKTypa crnyx6bl aHeprocoepexeHmnst 1 acpdPEKTUBHOCTY MPOMBIWIEHHOMO NPeanpusaTUs.

6.4 MeTonunyeckue matepuanbi, onpeaensiioLLme npowuenypbl OLLeHNBaHUSI 3HaHUN, YMEHUIA, HAaBbIKOB 1 (UNK)
onbiTa AesiTe/IbHOCTU, XapaKTepu3yLLLMX aTanbl POPMMPOBAHMS KOMMNETEHLMN

B K@Y nelictByet 6anibHO-peiTUHIOBAs CUCTEMA OLIEHKM 3HaHW 0bydatowmxcs. CyMMapHO No SUCLUMNAVHE (MOOYNiO)
MOXHO nony4ntb Makcumym 100 6annos 3a ceMecTp, U3 HUX Tekywas paboTa oueHnBaeTcs B 50 6annos, ntToroeas
chopma KoHTpons - B 50 6annos.

Insa 3avéra:

56 6annos un 6onee - "3a4TeHo".

55 6annoB n MeHee - "He 3a4TeHO".

Lnsa sk3ameHa:

86 6annos 1 bonee - "OTNMYHO".

71-85 6annos - "xopouwo".

56-70 6annos - "ynooBNETBOPUTENBHO".

55 6annoB 1 MeHee - "HeyLLOBNETBOPUTENBHO".

dopma Mpouenypa oueHUBaHUS 3HAHWUN, YMEHUN, HaBbIKOB U (W) onbiTa drtan | KonnyectBo
KOHTpOns DesTeNIbHOCTU, XapaKTepu3yHoLLUX aTanbl popMUpoBaHMsi KOMMETEHLUIA 6annos
CemecTp 4

TeKyL i KOHTPOb

KoHTponbHas [KoHTponbHas pabota NpoBOAWTCS B Yackl ayaMTOpPHOR paboTbl. Obyyatowmecs
pabota nonyyarT 3afaHus Ans NpoBEpPKU YCBOEHUS MPOoAeHHOro MaTepvana. Pabota
BbIMOJIHSIETCS B MMCbMEHHOM BUAE U chaéTcs npenoaasatento. OueHnBarTcs
BNafeHne maTeprasnoMm rno TemMe paboTbl, aHANUTUYECKME CNOCOBHOCTM, BafeHve
METO4AaMM, YMEHUS 1 HABbIKW, HEOOX0OAMMbIE [J1s1 BbINONHEHUS 3a0aHUA.

—
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dopma Mpouenypa oueHUBAHMA 3HAHUIA, YMEHUI, HAaBbIKOB U (UNK) OnbiTa Ortan | KonnyectBo
KOHTpOns [esATeNbHOCTU, XapaKTepu3yoLLLMX aTtanbl opMUpPOBaHNA KOMMNETeHL U 6annos
HayuyHbili O6yyalolmecs caMoCToATENBHO NUWYT paboTy Ha 3a4aHHYlo TEMY U CAAIOT
noknan, npenogaeartento B NMCbMeHHOM Buae. B pabote nponssoamtcs 063op matepuana| 2 12

B OnpeLenéHHoln TemaTuydeckoin obnacti nnbo npeanaraetcs cobCTBEHHOE
pelweHne onpenenéHHon TeopeTUYECKON UK NPaKTUHECKOon Npobnemsi.
OueHuBatoTcs NpopaboTka NCTOYHMKOB, U3NOXEHNE MaTepuana, hopMynmpoBka
BbIBOAOB, cobnoaeHne TpeboBaHmnii K CTPYKTYpe 1 odhopmneHuto paboTol,
CBOEBPEMEHHOCTb BbINONHEHUS. B cnyyae nybnvmyHo 3awwmTbl OLEHNBAIOTCSA
Takxe opaTopckue crnocobHocTu.

NabopartopHble (B ayantopun, ocHaWEHHOR COOTBETCTBYIOWMM 060pyaoBaHMEM, obyyatowmecs
paboTbl NpoBoAsIT y4ebHble 3KCNEPUMEHTbI U TPEHUPYIOTCS B NPUMEHEHNN 3 12
NPakTUKO-OPUEHTUPOBAHHBIX TexHonoruin. OueHnBatoTCs 3HaHWe matepuana u
YMEHWNE NPUMEHSITb ero Ha NpakTuKe, yMEeHNs 1 HaBblku No paboTe ¢
obopynoBaHMEM B COOTBETCTBYOLEN NPeaMeTHOR obnacTu.

Pedbepat O6yyalolmecs caMoCTOATENBHO NUWYT PaboTy Ha 3a4aHHYI0 TEMY U CAAIOT
npenoaaBaTento B NMMCbMEHHOM Buae. B pabote npoussoanTcsi 063op matepranal 4 13
B onpeLenéHHol TemaTuyeckoin obnactu nnbo npeanaraetcs cobCTBEHHOE
pelweHne onpenenéHHon TeopeTUIECKON UM NPaKTUHECKOon Npobnemsi.
OueHuBatoTcs NpopaboTka NCTOYHMKOB, U3NOXEHNE MaTeprana, hopMynmpoBka
BbIBOLOB, cobntoeHne TpeboBaHnii K CTPYKTYpe U ochopMieHmnio paboThl,
CBOEBPEMEHHOCTb BbINONHEHUS. B cnyyae nybnmyHol 3awmuTel pechepara
OLIEHMBAIOTCS TaKXe opatopckune crnocobHOCTH.

dk3ameH 9Kk3aMeH HaueneH Ha KOMMNEKCHYH0 NPOBEPKY OCBOEHWS AUCUMMNNHBI. OK3aMeH 50
MPOBOAWTCS B YCTHOMN MU NCbMEHHOM dhopMe no 6uneTtam, B KOTOPbIX
codepxarcsi Bonpochl (3anaHns) no sBcem temam kypca. Obydyatowemycs naércs
BpeMsi Ha noarotosky. OLeHVBaeTCcs BNafeHue Matepuanom, ero CUCTEMHOe
OCBOEHUE, CNOCOBHOCTb NPUMEHSITb HYXXHbIE 3HAHWSI, HABLIKU U YMEHUS Npu
aHanuae nNpobnemMHbIX CUTyaunin U peleHn NPakTUYecKnx 3aaaHuni.

7. NepeyeHb OCHOBHOW U [ONONHUTENLHON Y4eOHOW NuTepaTtypbl, HEO6XOAUMOW ANt OCBOEHUS OUCLUMNINHBI
(mopyns)
7.1 OcHoBHas nuTeparypa:

1. Kpbinoe KO.A. SHeprocbepexeHre 1 aBToMaTn3aLusi NPOM3BOACTBA B TEMNO3HEPreTUHECKOM X03SMCTBE ropoa.
YacToTHO-perynmpyemblli aneKTponpuBoL [SnekTpoHHbI pecypc] : y4ebHoe nocobue / HO.A. Kpbinos, A.C. KapaHaaes,
B.H. Mengenes. - CaxkT-MeTepbypr : NlaHb, 2013. - 176 ¢. - Pexum poctyna: https://e.lanbook.com/book/10251

2. OpraHusaumns sHeprocbepexeHus (aHepromeHeaxmeHT). PewerHns SCMK-HKMK-HTMK-EBPAS [9neKTpOHHbIA
pecypc]: yuebHoe nocobue / non pen. B.B. KoHpgpatbesa. - Mockea : UHDPA-M, 2019. - 108 c. - (YnpasneHue
nponasoacTteom). - ISBN: 978-5-16-009612-4 -Pexxum poctyna: http://znanium.com/catalog/product/1018783

3. Ywakos B. 4. MoteHunan sHeprocbepexeHuns u ero peanuaaums Ha npeanpusatusx TIK : yuebHoe nocobue / B. 4.
Ywakos, M. C. Yybuk. ? Tomck : U3a-Bo Tomckoro nonutex. yHusepcuteta, 2015. - 388 c. - Pexum gocTyna:
http://znanium.com/catalog/product/701880 .

7.2. OononHutenbHaa nuteparypa:

1. lopoees A.C. SHeprocbepexeHne B CENbCKOM X035ACTBE [ONEKTPOHHBIN pecypc] : y4ebHoe nocobue / A.C. MNopaees,
0.0. OropogHukos, U.B. KOpnaes. - CaxkT-lMNetepbypr : laHb, 2014. - 384 c. - Pexum poctyna:
https://e.lanbook.com/book/42194

2. Mpotacesuy A. M. OHeprocbepexeHre B cucTeMax TeMNOra3ocHabXeHusl, BEHTUAALNN 1 KOHAULMOHMPOBAHMSI
BO3yxa [DneKTpoHHbI pecypc]: yuebHoe nocobue / A.M. MpoTacesny. - MuHck : HoBoe 3HaHue ; Mocksa: MHDPA-M,
2019. - 286 c. : un. - (Beiciee obpazosaHue: bakanaspuar). - ISBN: 978-5-16-005515-2 -Pexum poctyna:
http://znanium.com/catalog/product/1013521

3. CnbukmH KO. 0. TexHonorns sHeprocbepexeHns [AneKTPoHHbIN pecypc): y4ebHuk / CrnbukuH H0. 0., CnbukmH M.IO., -
3-e n3a., nepepab. n pon. - Mockea:dopym, HALL MHDOPA-M, 2015. - 352 c-. - (MpodeccroHanbHoe obpasosaHme) -
ISBN 978-5-91134-596-9 - Pexxum poctyna: http://znanium.com/catalog/product/945443

4. OHeprocHepexeHne B HU3KOBOMbTHbIX SNEKTPUYECKUX CETSX NPU HECUMMETPUYHON Harpyske [SnekTpoHHbIA pecypc]
: MoHorpadgpus / d.[. Kocoyxos [u gp.]. - CaHkT-MNeTepbypr : NlaHb, 2016. - 280 c. - Pexum noctyna:
https://e.lanbook.com/book/75512

8. NepeyeHb pecypcoB UHGPOPMALMOHHO-TENIEKOMMYHUKALIMOHHOM ceTn "UHTepHeT", HeoOX0,AUMbIX ONSA
OCBOEHUS OUCLUMNUHBI (MOOYNS)

OcHoBbI aHeprocbepexeHns -
https://docviewer.yandex.ru/view/0/?*=0%2FVMQIIr%2Ftem%2FmjcWp1Nzze8v5h7InVybCl6Imh0dHBzOi8vd3d3LmMtby1rLnd
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OHeprocbeperatowme pecypcbl U TexHonoruu - https://infopedia.su/7xc68b.html

OHEPIOCBEPEXEHWE kpatkuii Kypc nekuuii -
https://docviewer.yandex.ru/view/0/?*=ww4118SSYzOwbxOaNb9pkjTKYJF7InVybCI6ImhOdHABLYy93d3cuU0dBVS5ydS9maWxI

9. MeTognueckue ykasaHusi oisi 06y4aroLLLMXCS MO OCBOEHMUIO AUCLUM/IMHBI (MOAYNS)
Bupg pa6ot MeTtoauyeckme peKkoMeHaauumn

nekumm B xo4e neKumMoHHbIX 3aHATUIA HEOBXOAMMO BECTU KOHCMEKTUPOBaHME y4ebHoro matepuana. Mpu
aTOM obpalaTb BHUMAHUE HA ONPELENEHNS U (POPMYIMPOBKN, PAaCKPbIBAKOWME COAEPXKAHNE TEX
WSV UHBIX MOHATUI, SABIEHUIA 1 NPOLECCOB, HAay4YHble BbIBOAbI N NMPAKTUYECKNE PEKOMeHOaLNN.
Mpwn He0BX0LMMOCTH, MOXHO 3aaBaTb NPENoLaBATEN BOMNPOCHI C LENb0 YTOYHEHNS
TEOPETUYECKUX MOMNOXEHUI, paspeleHns CrOPHbIX CUTyauni.

nabopatopHble | MnaHbl nabopaTtopHbix paboT, Ux TeMaTuka, pekoMeHdyemas nutepatypa, Luenb 1 3anadu
paborthl coobuarTcs NnpenoaaeaTenieM B COOTBETCTBYIOWMX y4ebHO-MeToanYeckux matepmanax. B xone
NoAroToBKM K nabopatopHbiM paboTam He0BX0AMMO M3Yy4nTb y4ebHO-MeToAMYECKE MaTepuansl u,
npw HeobXoaUMOCTU, OCHOBHYIO 1 JOMONHUTENbBHYO nuTepatypy. Mpu aToM cneayet y4ecTb
pekoMeHaaumnn npenogasatens n TpebosaHus y4ebHol Nporpammbl.
Ocoboe BHMaHKe Npu 3ToM HeobxoanMo 0bpaTnTb Ha CoLepXaHMe OCHOBHBIX MOMOXEHWIA 1
BbIBOLOB, 0O bSCHEHWE SBNEHUA U (PAKTOB, YSICHEHME NPaKTUYECKOro NPUIoXeHNs
paccMaTprBaeMbIx TEOPETUYECKUX BOMPOCOB. B npouecce a1oil paboTbl CTyAEHT AOMXEH
CTPEMUTBLCS MOHSTb 1 3aMOMHUTbL OCHOBHbIE MONIOXEHMWSI paccMaTpryBaeMoro matepuana,
npvMepbl, MOSICHSAOWME ero, a Takxe pa3obpaTtbCs B UANMIOCTPATUBHOM Matepuane.
3akaHuvBaTb NOAroTOBKY CrieayeT COCTaBNeHNEM KOHCMEKTa TEOPEeTNYECKOR YacTn paboThl. 910
MO3BONSIET COCTABUTL KOHLIEHTPUPOBAHHOE, CXXaToe NpeacTaBneHne No n3y4aeMbliM BONpocam.
TvNOBO anropnT™ OeicTBMiA Npy NpoBeaeHUn nabopatopHol paboTbl 06bIYHO NPUBOAUTCS B
COOTBETCTBYIOWMX y4ebHO-MeTOANYECKUX MaTepranax. MNpn HeobxoamMocTu, npenoasaresb 1
oby4atowmecs MoryT BHECTU B HEr0 N3MEHeHWs 1 [ononHeHus. MNepen Havanom
nabopaTopHoii/npakTnyeckolr paboTbl HEOOX0AMMO HETKO YSCHUTL MOPSIAOK NPoBeneHNs paboThl.
B xone BbinonHeHns nabopaTtopHoit paboTbl 0byyarowmecs NPOBOAST HEOOXOANMbIE PacyeThl,
3anonHsI0T Tabnuupl, CTPOAT rpadonkn 1 3aBepLatoT HanucaHue oT4eTa BbiIBOAaMM,
copepXalmMm cobCTBEHHbIN B3rnsg Ha npobnemy.
B 3akntoueHve npenogasatenb NoABOAUT UTOMM 3aHATUS. OH MOXET (BbIBOPOYHO) MPOBEPUTH
OT4YEeTbl CTYAEHTOB U, eCNu NoTpebyeTcs, BHECTM B HUX UCTMPABNEHMUS U LOMOMHEHUS.

camocTosiTenbHas | HeobxoouMo NOMHUTL, YTO Ha NekLMU 0BbIYHO paccMaTpuUBaETCs HE BECb MaTepuan, a ToNbkKo ero
paboTa yacTtb. OcTanbHas ero 4YacTb BOCMO/HSAETCS B NMPOLECCE CaMOCTOsTENbHOW paboThl. Mocne

KaX ol nekummn npenogasaresb JaeT nepedyeHb TEM HA CaAMOCTOSTENbHOE U3yyYeHune (ecnu 3To

npenycMOTPEHO y4ebHbIM MNaHoM). B xoie caMOCTOATENBHOrO N3Y4YEeHUS TEM LUCLUMIVHDI

Heobx0aMMO PYKOBOACTBOBATLCS OCHOBHOW U LOMOMHUTENBHON NUTEPATYPOiA, a Takxe

NHGOPMALMOHHBIMUA UCTOYHMKAMU B ceTu IHTepHeT.

CTyLeHTaM pekOMeHOyeTCs Nony4nTb B 6ubnmoTteke y4ebHyio nutepatypy no AUCUMMIvHE,

HeobxoanMyto anst apdPeKTMBHOM paboTbl HA BCEX BUAAX AyAUTOPHBIX 3aHATUI, a TakXe Ans

CaMOCTOSITENbHON PaboThl MO U3YYEHMIO OUCLUMTINHDI.

Ins 6onee NofHOro 3aKpenneHNs MaTepmana PeEKOMEHAYETCS AenaTb KOHCMEKThI MO TEMaM 1

BOMpPOCaM, 3a4aHHbIM Ha CaMOCTOATENbHOE M3y4eHne. OTO NO3BONUT SPEEKTUBHEE UX

npopaboTtaTb 1 yNpoCTUT NOAFOTOBKY K MTOFOBOMY KOHTPONO.

KOHTponbHas | K BbINONHEHMIO KOHTPONbHOM paboThbl CTYAEHT A0MXKEH NPUCTynaTth Nocne TWwaTtebHOro Nay4YeHus
pabota 1 COOTBETCTBYIOLMX pa3fenoB Kypca no AUCLUNInHE.

PaboTa ogpopmnsieTcs B BULE NOSICHUTENbHOW 3anvckn ¢ 0653aTeNbHbIM NepenucbiBaHneM

ycnoewii 3aaad. Mpu peweHnn 3anay cTyoeHT ykasbiBaeT Mo Kakoi oopMyne 1 B Kakux eauHULax

N3MepeHnsi onpeaensoTCs BENNYMHbBI, OTKyAa B3STbl MOACTABNEHHbIE B DOPMYITY (ECNW OHU He

cofepxarcs B yCNoBusIX 3a4a4u).

Mpwv ncnonb3oBaHUM Tabnuu, ouarpamm, aMNMPUYECKMX GOOPMYN U OpYrux MaTepmarnos

Heobx0MMO caenaTb CCbINKY Ha NMUTepaTypHbIA MCTOYHUK.

BbluncneHve Bcex BENMYMH NPOU3BOANTCS B pa3BepHyToM Buae. Ecnu noacraensiemasi B doopmyny

BE/MYMHA onpeaensercs no Kakon-nmbo pacyeTHOM 3aBNCUMOCTH, 3TO NMPOMEXYTOYHOE

BblyMCcneHne noapobHo 3anuceiBaetcs. O603HaYeHe BENNYMH U TEPMUHONONS B MOSICHUTENbHOIA

3anuncke OOMXHbI COOTBETCTBOBATL NMPUHSATHIM B y4eOHUKaX.

PelweHue 3ana4 Nnpu HE06XOAMMOCTM [OMXHbI MAMIOCTPUPOBATLCS CXeMaMy U rpadgouikamu,

TILaTeNbHO BbIMOIHEHHEIMY B COOTBETCTBYIOWMX MECTaXx.

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

BAE
il YHH

A 5 (1,

PerncrtpaumoHHbin Homep 10290295719
Crpanuvua 12 n3 15.

o



Mporpamma omcumnninHel "OHeprocbepexeHne n sHeprocbeperatowme TexHonorumn"; 13.04.02 SnekTposHepreTnuka 1 aNeKTPoOTEXHNKA;
OOLEHT, K.H. (moueHT) AxmeTwuH P.C.

Bup pabot MeTtoaunyeckue peKkomeHaauum

Hay4HbI 0OKNaL | KOHKpeTHoW Npobneme, M3NOXeHHoe Nepen ayauTopuel cnywarenein. Pabota no noarotoeke
Hay4yHOro fok/aaa BKIoYaeT He TONbKO 3HAaKOMCTBO C NUTepaTypoi no nsbpaHHoi Tematuke, Ho
1 CaMOCTOSITENIbHOE M3y4eHUe onpeneneHHbix Bonpocos. OHa TpebyeT OT CTyAeHTa yMeHWs!
MPOBECTM aHaNn3 U3y4yaeMblx NPOLIECCOB, CMOCOBHOCTY HarNsiAHO NPEACTaBUTEL UTOMU
nponenaHHol paboTbl, U YTO O4EHb BAXXHO 3aMHTEPECOBaTb ayLMTOPUIO Peay/ibTataMn CBOEro
uccnenosarusi. CnefoeatenbHO, MOATOTOBKA HAy4YHOro foknaga Tpebyet onpeneneHHbIx
HaBbIKOB.

HayuHblin noknan MoxeT 6biTb NOArOTOBAEH ANS BbICTYNNEHNS HA CEMUHAPCKOM 3aHATUW,
KOHCPEPEHLIMIN Hay4YHOro CTyAeH4YecKoro obwecTsa, UM B pamkax nposoaumoro B KOY kpyrnoro
cTona. B niobom cnyyae ycnewHoe BbICTYNNEHNe BO MHOTOM 3aBMCUT OT NPaBuNbHO OpraHnsaumm
camoro rnpotiecca noaroToBK1 Hay4HOro goknana.

MoaroTtoBka Hay4HOro [oKnamna BKAOYAET HECKONbKO 3Tanos paboTb:

|. BbIBOP TEMbl HAYYHOI O OOKNALA.

[l. TOOBOP MATEPUANOB.

[1l. COCTABNEHWE MJTAHA OOKNALA. PABOTA HAL TEKCTOM

V. O®OPMJIEHVE MATEPWAJIOB BbICTYTJIEHASA.

V. NMOAOrOTOBKA K BbICTYMNEHNIO.

pedepar MNMogrotoska pedpeparos HanpaeneHa Ha pasBuUTNE U 3aKpenieHne y CTyAeHTOB HaBbIKOB
CaMOCTOSITENBHOMO rNybOoKOro, TBOPYECKOrO 1 BCECTOPOHHETO aHann3a Hay4HoW, METOANYECKOW U
LpYroin nutepatypbl No akTyanbHbiM NpobnemMamM AUCUMMANHLI; HA BbIpaboTKy HABLIKOB 1 YMEHWIA
rpamoTHO 1 ybenmTenbHO uanaratb Matepua, Y4eTKo PopMynMpoBaTh TeopeTUIecKne
0606LieHVs], BbIBOLAbI M MPaKTUYECKMEe pEKOMEHAALINN.

PedbepaThbl LONXHbI OTBEYATb BLICOKMM KBaTMAMKALMOHHBIM TpeboBaHUSIM B OTHOWEHUN
Hay4YHOCTM COOEPXaHNSA N OCPOPMIEHNS.

TeMbl pepepaTos, Kak Npasuno, NoCBsiLeHbl PACCMOTPEHUIO 0fHOM npobnembl. O6beM pedpepata
MoxeT ObITb OT 12 10 15 cTpaHUL MaWWHOMMCHOrO TEKCTA, OTrievataHHoro Yepes 1,5 nHtepeana,
a Ha KoMnbtoTepe Yepes 1 uHTepBan (CNMCoK NUTepaTypbl U MPUNOXEHUSI B 0OBEM He BXOAST).
TekcToBas YacTb paboTbl COCTOMT U3 BBEAEHUS, OCHOBHOW YaCTV U 3aK/IOHEHNS.

Bo BBEAEHMU CTYLEHT KpaTKo 0BOCHOBBLIBAET akTyanbHOCTb N3BpaHHON TeMbl pedoepara,
packpbIBAEeT KOHKPETHBIE LIENMW 1 3a4a4u, KOTOpble OH COBMPAaETCS pelwnTb B XO4Ee CBOEr0
HeboNbLWOoro nccneaoBaHmsl.

B ocHoBHoI1 YacTu NoapobHO packpblBaeTCs coaepxaHme Bornpoca (BONpocoB) TEMbI,
CONPOBOXAAtoLeecs aNeKTPUHECKMMN CXEMaMn CUCTEM, ONNCAHMEM N HA3HAYeHNe CUCTEM,
[OCTOMHCTBA WM HEJOCTaTKN KaXaoW CUCTEMBI.

B 3akntoueHnm Kpatko OOMXHbI ObiTe CPOPMYNNPOBaHbI MONYyYEeHHbIE pe3ynbTaTthl NCCNEn0BaHUS
1 OaHbl BbIBOAbI. KpoMe TOro, 3akoyeHne MoOXET BKKOYaTb NPEnsioXeHNS aBTopa, B TOM YACHE U
No fanbHeWwWweMy U3y4eHnio 3anHTEPECOBABLLEN ero NPobneMbl.

B cnucok nutepatypbl (MCTOYHUKOB U nUTEpaTypbl) CTYAEHT BKIKOYAET TONbKO T€ OOKYMEHTHI,
KOTOpble OH MCNONb30Ban Npu HanucaHum pedeparta.

B npunoxeHnmn (NpunoxeHus) K pegoepary MoryT BbIHOCUTbCS TabnuLbl, Fpadouki, CXeMbl U
Apyrve BcriomoratesnbHble Matepuaibl, Ha KOTOPbIE MMEIOTCS CCbINKM B TEKCTE pedhepara.
Pedpepat nonxeH 6biTb BbINONHEH 32 O4MH MECAL, [0 HaYana ak3aMeHaLUoHHOM ceccun.
CTyneHTbl, He NpeLCTaBMBLINE B YCTAHOBNIEHHBIV CPOK pedoepart, IMbo nonyymBLINE OLIEHKY
?HEeyn0BNETBOPUTENBHO?, K CAaye aK3aMeHa He JOoMyCKatTCs.

9K3aMeH OK3aMeH SIBNSIeTCs 3aKN0YMTENbHbBIM 3TarnoM n3yvyeHuns yqe6H0|7| AncunnnnHbl 1 MeeT LUenb
npoBepuTb TeopeTnyeckne 3HaHuA 06yqa+ouw|xcn, X HaBblKN N YMEHNE NPUMEHATb MNOoJly4eHHble
3HaHNA Npu peweHnn NpakTnyeckmnx 3anay. I'Ip|/| noaroToBke K 3K3aMeHy HeobxoanMo onupartbcA,
npexnae Bcero, Ha nekunn n 0OCHOBHYIO nnTepartypy no gucunninHe, a Takxe Ha UCTOYHUKMN,
KOTOpblE pa36v|par|v|Cb Ha ﬂa60paTOpHbIX/I'lpaKTI/ILIeCKI/IX 3aHATUAX B Te4eHne ceMmecTpa.

10. MepeuyeHb MHCGPOPMALLMOHHBIX TEXHOJOIMIM, UCMOJb3YeMbIX NMPU OCYLLECTBIIEHUN 06pa3oBaTe/IbHOro
npouecca no gucuuniavHe (Moayno), BKaUas nepeyeHb NporpaMMHoOro obecneyeHns U MHGOOPMaLMOHHDIX
CcnpaBOYHbIX CUCTEM (MPU HEOOXOAUMOCTH)

OcBoeHure gucumnnnmnHbl "OHeprocbepexeHune n aHeprocbeperatolme TexHonorum" npeanonaraet UCMNoNb30BaHNe
cnemyolero NPorpaMMHOro obecnedeHnst U MHGOPMALMOHHO-CMPABOYHbIX CUCTEM:

OnepauunoHHas cuctema Microsoft Windows Professional 7 Russian
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MakeT odgoucHoro nporpammHoro obecnedeHust Microsoft Office 2010 Professional Plus Russian
Bpaysep Mozilla Firefox

Bpaysep Google Chrome

Adobe Reader XI

11. OnncaHue matepuanbHO-TeEXHUYecKkon 6a3bl, HE06XOANMOW ANs OCYLLEeCTB/IeHUs1 06pa3oBaTenbHOro
npouecca no gucuuniavHe (Moaynto)

OcBoeHure gucumnnnmnHbl "OHeprocbepexeHune n aHeprocbeperatolme TexHonorun" npeanonaraeT UCMoNb30BaHNe
cnemyrolero MatepuanbHo-TeXHMYEeCcKoro obecneyeHus:

MynbTuMeouiiHas ayautopusi, BMecTuMocTbto Gonee 60 Yenosek. MynbTumMenninHas ayamTopusi COCTOMT U3
WHTErPUPOBaHHbIX MHXEHEPHbIX CUCTEM C €OVHOV CUCTEMOW YNPaBneHUsl, OCHaleHHas COBPEMEHHbLIMU CPEeLACTBaMM
BOCMPOU3BEAEHNS U BU3yanusaumm nioboli BULEO 1 ayano MHGOpMALIUK, MONYYEHUS N Nepefaqn SNeKTPOHHbIX
LLOKYMEHTOB. TnoBas KOMNNekTauns MynbTUMEOUAHOM ayauToOprn COCTONT M3: MyNbTUMELNAHOIO NPOEKTOopPa,
ABTOMATU3VMPOBAHHOMO NMPOEKLUMOHHOMO 3KPaHa, akyCTMHECKON CUCTEMbI, & TaKXe UHTEPAKTUBHOMN TPUOYHDI
npenogasaTens, BKAoYaWwen Ta4-CKpYH MOHUTOP C AMaroHanbio He MeHee 22 AioMOB, NEPCOHaNbHbIN KOMMbIOTEp (C
TEXHMYECKMMU xapakTepucTukamm He Huxe Intel Core i3-2100, DDR3 4096Mb, 500Gb), koHbepeHLU-MNKPOdOoH,
6ecnpoBoaHO MUKPOGIOH, 6nok ynpasneHns obopynoBaHneM, nHtepdericel nonknodenms: USB,audio, HDMI.
NHTepakTmBHas TpnbyHa npenonaBatens SBASETCS KIHOYEBbIM 9/IEMEHTOM yrpaBneHus, 06 beAUHSAOWMM BCe YCTPONCTBA
B €OMHYIO CUCTEMY, U CNYXWT NMOMHOLEHHbIM paboynM MecToM npenogaeartens. [NpenonasaTtent NMEET BO3MOXHOCTb
NIErKO YNpaBnsiTb BCEW CUCTEMOWA, HE OTXO4S OT TPUBYHBI, YTO NMO3BONSET NPOBOANTL NEKLMU, MPAKTUYECKNE 3AHSATUS,
npeseHTauumn, BebuHapbl, KOHPEPEHUUN 1 ApYyrue BULbl ayAUTOPHOM HArpy3kn obyyatowmxcs B yL06HOM 1 LOCTYNHOM
INS HUX OOPME C NMPUMEHEHVNEM COBPEMEHHbBIX MHTEPAKTUBHbBIX CPELCTB 0Oy4YEHWSI, B TOM YACE C NCMONb30BaHNEM B
npoLecce obyyeHns BCex KOpropaTuBHbIX pecypcoB. MynbTUMeauiiHas ayantopust TakXe OCHaleHa WPOKONONOCHbIM
ngCTynom B CETb UHTEPHET. KOMMbIOTEPHOE 060PYLOBAHNEM MMEET COOTBETCTBYIOWEE NNLEH3VOHHOE NPOrpaMMHOE
obecneyeHue.

KomnbloTepHbIii knace, npeacTaensiowmin coboin paboyee Mecto npenoaaeatenst U He MeHee 15 paboynx mecT
CTYOEHTOB, BK/IIOYAIOWNX KOMMBIOTEPHbIA CTOM, CTYN, NEPCOHANbHbIA KOMMNLIOTEP, NULIEH3UOHHOE NPOrpaMMHoEe
obecneveHune. Kaxaplii KOMMbIOTEP UMEET WNPOKOMONOCHLIA AoCTyn B ceTb VIHTepHeT. Bce KoMMnbioTepbl MOAKNIOYEHbI K
KoprnopaTuBHON KoMnbloTepHOW ceTn KDY 1 Haxopatcs B eAMHOM OOMEHE.

CneuvannsumpoBaHHas nabopatopvsi ocHalleHa 06opynoBaHneM, Heo6XxoaNMbIM A1t MPOBeAeHMs nabopatopHbix pabor,
npakTn4eckKmnx 3aHATUN U CaMOCTOSTENBHOM pa60TbI Nno otaenbHbIM gucUMnInHaM, a Takxe npakTuk n
Hay4YHO-MCCeaoBaTenbekoi paboTel obyvatowwumxcs. Jlabopatopust paccyntaHa Ha OAHOBPEMEHHYO paboTy
06yyvatoLmxcs akafeMNYeckor rpynmnbl MMbo noarpynnbl. 3aHATUS NPOBOLAATCS NMOA4 PYKOBOLCTBOM COTPYAHMKA
YHV/BEpPCUTETa, KOHTPONMPYIOLEro BbINOMHEHME BMAOB y4ebHoi paboTbl 1 cobntogeHne npasun TeXHUKK 6esonacHocTy.
KaueCcTBEHHbIN 1 KONMYECTBEHHDBIN COCTaB 060PYAOBAHUS 1 PACXOLHBIX MaTePManoB ONpPenensieTCs crneumdmrKon
06pasoBaTebHbIX MPOrpaMM.

12. CpencrtBa apanTtauuMm npenogaBaHUs AUCLUN/IMHBI K NOTPe6HOCTAM 06y4YaloLLuxXcsi MHBaNUA0B U AL, C
OorpaHU4YeHHbIMU BO3MOXHOCTSIMA 34,0POBbSI

Mpw HeobxoOMMoCTK B 06pa3oBaTeNibHOM NMPOLEcCe NPUMEHSIOTCS creaytolme MeToabl 1 TexXHonorum, obneryatoume
BOCMpUsTE NHpopMaLMK 0By4YatoWwmMMnCs MHBANIMAAMI U NNLAMW C OrPaHNYEeHHBbIMU BO3MOXHOCTSIMI 3[00PO0BbS:

- co34aHune TEKCTOBOW Bepcumn NtoBOro HeTEKCTOBOrO KOHTEHTA [/ ero BO3MOXHOro npe06pa3OBaHM;| B
anbTepHaTuBHblE POPMBbI, y,EI,06HbIe ONsa pasnnydHbIX nonb3oBaTenen;

- CO3[aH1e KOHTEHTA, KOTOPbI MOXHO NPeACTaBUTb B Pa3nnyHbIX Buaax 6e3 notepn AaHHbIX Unu CTPYKTYpbI,
npenycMoTPeTb BO3MOXHOCTb MacwWTabypoBaHus TekcTa U nsobpaxeHuii 63 notepm kayecTea, NpeayCMoTpeTb
LOCTYMHOCTb YNPaBNEHUsi KOHTEHTOM C KnaBuaTyphbl;

- cO34aHne BO3MOXHOCTEW AN 06y4atowmxcs BOCIPUHUMATL OLHY U Ty Xe MHAPOPMaUMio U3 pasHbIX MCTOYHMKOB -
HanpuMmep, Tak, 4Tobbl NMLA C HAPYLWEHNUAMM CyXa NonyyYani MHGOPMaLLMIO BU3YarbHO, C HAPYILEHWSIMU 3PEHNS -
aynmnanbHo;

- MPUMEHEHNE NPOrpaMMHbIX CPenCTB, obecrneynBatowmx BO3MOXHOCTb OCBOEHMS HABbIKOB 1 YMEHWUIA, CDOPMUPYEMbIX
OVCLUMNNIMHOM, 3a CYET anbTepHaTUBHbLIX CNOCOO0B, B TOM YUCNE BUPTYanbHbIX NabopaTopuii u CUMYNSILMOHHBIX
TEXHONOIA;

- MPUMEHEHNE LUCTAHUMOHHbIX 0Bpa3oBaTenbHbIX TEXHONOTMA AN Nepeaayn MHGopMaLMm, OpraHn3aLm pasnuyHblx
hOPM NHTEPAKTMBHOWM KOHTAKTHOW paboTbl 0Byyarolwerocs ¢ npernofasaTteneM, B TOM Yucne BebHapoB, KOTopble MOryT
6bITb NCNONb30BaHbl AN NPOBEAEHNS BUPTYaNbHbIX NEKLUA C BO3MOXHOCTbIO B3aVMOLENCTBUS BCEX YHACTHUKOB
LUCTAHUMOHHOIO 06y4YeHUs, NPOBELEHUS CEMUHAPOB, BbICTYMNEHUS C AOKNALaAMU U 3aLNTbI BbINOAHEHHBIX paboT,
NMpoBeAeHNs TPEHUHIOB, OPraHU3aLMy KONNEKTUBHON paboThl;

- NpUMeHeHne OUCTaHUNOHHbIX 06pa3OBaTeﬂbeIX TEXHONOrNin ans opraHnsaumm oopM TEKYLLEro U NPOMEXYTOYHOro
KOHTpON4;

- YBENMYEHWE NPOLONIXNTENBHOCTMN caaun 0byyatoWwmMcs NHBANMAOM UK IULOM C OFPaHUYEHHbBIMY BO3MOXHOCT MU
300POBbS OOPM MPOMEXYTOYHON aTTeCTaLMM MO OTHOLWEHMIO K YCTAHOBNEHHOW MPOLOMXUTENBHOCTUA UX CAAYM:
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- NPOAONIXXUTENIbHOCTU COa4n 3a4é€Ta UM sK3aMeHa, nposoaonMoro B NUCbMEHHON oopme, - He 6onee 4eM Ha 90 MUHYT;

- NPOOONXNTENbHOCTM NOAroTOBKM 06y4atollerocs K oTBeTy Ha 3a4éTe Unn aKk3ameHe, NPOBOAVMOM B YCTHOM doopMe, - He
6ornee yeM Ha 20 MUHyYT;

- NPOLONXMTENBHOCTU BbICTYMNEHNS 00y4yatoLerocs npu 3awmte KypcoBoi paboThl - He 6onee Y4em Ha 15 MUHYT.
Mporpamma cocTtaBneHa B cootTBeTcTBUM ¢ TpebosaHuaMu GrOC BO n yyebHbIM nnaHom no HanpasneHuo 13.04.02

"OneKTpo3HepreTrka N aNeKTPOTEXHMKA" U MarncTepckon nporpamMme MNMpoekTMpoBaHne aNekTPOTEXHNYECKIMX
KOMMNEKCOB W CUCTEM .
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