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YpoBeHnb 00pa3oBaHusi: Bbiciee 00pa3oBaHMe - MarucTpaTypa
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PabGouyasi nporpaMmma IuCUUIIMHBI
BO3OBHOBJSAEMBIE YI'JIEBOJOPOJAHBIE PECYPCBHI U UX
WCHOJIb30BAHUE B CUCTEMAX PACIIPEJEJEHHOM DHEPTETUKHU

Baok: Baok 1 «/Iucuyuniaunbl (MoOxyJam)»
Yacre 00pasoBaTebHOI .
Yacrtb, popMupyeMasi y4aCTHUKAMH 00pa30BaTeIbHBIX OTHOII €HHIT
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Ne quCHMIUIMHBI 10 Yy4eOHOM
Auett y y B1.4.01
TJIaHy:
TpynoeMKkocTh B 3a4eTHBIX
py 1 cemectp - 5;
eIMHUIAX:
Yacos (Bcero) no yueoHom
( ) noy y 180 yacos

TJIaHy:
Jlekuuu 1 cemectp - 16 yacos;
IIpakTnyeckue 3aHATHSA 1 cemectp - 32 yaca;
JlaGopaTopHble padoThI He MPeIyCMOTPeHO Y4eOHbIM IJIaHOM
KoncyabTanuu 1 cemecTp - 2 yaca;
CamocTrosiTesibHasi padoTa 1 cemectp - 129,5 yaca;

B TOM uncJje Ha KII/KP He NMPeyCMOTPEeHO YUeOHbIM MJIAHOM
HWHas koHTaKTHasi padoTa NPOBOANTCS B PAMKAX YACOB ayANTOPHbBIX 3aHATHIA

BKJIIOYAS:
KontpoabsHnas padora
PacuerHo-rpajguyeckas paéora
IIpoBepounas pa6ora
IIpome:kyTouHast aTTeCTAINS:

IK3aMeH 1 cemectp - 0,5 yaca;
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1. EJIX 1 3AJAYHN OCBOEHMUSA JUCIIUITJIMHbI
Leanb ocBoOeHMsI TUCHUIIMHBI: V3ydeHrne BO30OHOBISIEMBIX YIIIEBOIOPOIHBIX pecypcoB (BYP) u
CHOCO0OB UX UCIOJIB30BAHUS B CHCTEMAX PaCHpeaeTICHHON SHEPTeTUKH. .
3agaum QM CHMILTHHBI
- M3yuenue BUJIOB M HICTOUHUKOB BO30OOHOBIISIEMBIX YTIEBOAOPOAHBIX PECYPCOB, CIIOCOOOB X
nepepaboTKU U UCTOIb30BaHMS B CUCTEMaX paclpe/eIeHHON SHEPTeTUKU. ;
- V3yuenue npuHLIMIOB JEMCTBUS, KOHCTPYKIIHA, 00JIacTel M BO3MOXHOCTEH TPUMEHEHUS
SHEPreTUUEeCKUX YCTAaHOBOK, HCIIOJIB3YIOIIUX BO30OHOBIISIEMbIE YTIIEBOIOPOAHBIE PECYPCHL.;
- O3HaKOMJIEHHE C METO/IaMU U 000PYI0BAaHUEM JJISl SKCIIEPUMEHTAIBbHOI'O UCCIIEJOBAHMUS
(bU3UKO-XUMHUYECKUX MPOLIECCOB, MPOUCXOAAIIUX [IPH TEPMOXUMUUYECKIX METOaX KOHBEPCUH
BO300HOBJISIEMBIX YTIIIEBOJAOPOIHBIX PECYPCOB..

dopmupyembie y 00yJaronierocs KOMNeTeHIMH U 3alJIaHUPOBAHHBIC Pe3yJbTaThl 00yYeHHs TI0
JUCIUIIMHE, COOTHECEHHBIE C HHAMKATOPAMH A0CTUKEHUs KOMIIeTeHINIi

Kox v HaumeHoBaHue Koa u HaumeHoBaHue 3amiaHNpOBaHHbIE Pe3yJbTAThI 00yUeHus!
KOMIIETEHIIMH HHIUKATOPA TOCTHKEHHUS
KOMIIETCHIIUHN

[TIK-2 CnnocoGHOCTh NJI-5nk-2 3Haet coBpeMeHnHpie | 3HATh.
y4acTBOBaTh B IPUHATUU TEXHOJIOTHUU UCHOJIb30BaHUI - KOHCTPYKIMH M XapaKTCPUCTUKU
TEXHOJIOTHYCCKUX U BO30GHOBJISIEMBIX HCTOUHHKOB | YCTAHOBOK Ha 6ase BVP,
MPOEKTHBIX PEIICHUNA MPU SHEPTUU U BTOPUYHBIX TCXHOJIOTMYCCKHUC CXEMBbI, TI0KA3aTCIIU
MIPOCKTUPOBAHUH OOBEKTOB | SHEPrOPECYpPCOB 3 deKTUBHOCTH, METO/BI MX pacyera 1
npodeCCHOHATBHON anamm3za (I1K-2.1);
JIEATCILHOCTH - CYILIECTBYIOIINE MTPOOIEMBI U PEIICHHUS B

obnactu ucnosb3oBanust BYP B
pacrpenenennoi suepreruke (ITK-2.1);

- KJIacCU(UKAIMIO HCTOYHUKOB SHEPTHUH,
POJIb M MECTO pacHpeeIeHHON
SHEPTeTHKH B MUPOBOM SHEPTETHICCKOM
oanance (TIK-2.1);

- OCHOBHBIE (PU3UKO-XHUMHUCCKUC
MIPOLIECCHI, TPOUCXOSAIINE B yCTPOUCTBAX
1o noyuenuto ouorormaa (I1K-2.1).

YMETB:
- BBIIIOJIHATD PACUEThI, CBA3AHHBIC C

IIPOEKTUPOBAHUEM YCTPOICTB,
ucnons3yromux BYP;

- OIIPEACIIATh SHEPreTUUYECKUI TOTEHIHAI
U JPYTU€ TEINIOTEXHUYECKUE
xapaktepuctrku BYP (ITK-2.2).

2. MECTO JUCIUILIMHBI B CTPYKTYPE OBPA30OBATEJBHOM ITPOT'PAMMBI BO

JucuurniauHa OTHOCHUTCA K OCHOBHOM TpodeccHOHaIbHOM  00pa3oBaTeIbHOM MporpaMme
TermoTexHuka W Manas pacrpeaencHHas sHepreTuka (manee — OIIOII), HampaBneHUS MOATOTOBKH
13.04.01 TemmosHepreTuka # TEIUIOTEXHUKA, YPOBEHb OOpa3oBaHWsA: BhICIIee OOpa3oBaHHE -
MarucTparypa.

TpebGoBaHMsI K BXOAHBIM 3HAHUSM U YMEHUSIM:
- 3HaTh JuciuniarHa 6a3upyeTcs Ha CIeAYIOIUX TUCIUIUINHAX: «Bpicias MaTemMaTukay, «Du3nkay,
«Xumust», «MH(pOpMaLIMOHHBIE TEXHOJIOTHW» B 00beMe MporpaMMbl OakaliaBpuaTa.




- 3HaTh OCHOBBI JU(PPEPEHIINATHHOTO U HHTETPATHLHOTO UCYUCIICHUS (QYHKIIUN OJTHOM U HECKOJIBKHIX
MEPEMEHHBIX, aHATUTUYECKON T€OMETPUH U JINHEHHOU anreOpbl, TeOpUn OOBIKHOBEHHBIX
muddepeHIMaTBHBIX YPaBHEHUH, OCHOBBI YHCIICHHBIX METO/I0B

- 3HaTh OCHOBHBIE 3aKOHBI (DU3HUKH, 3aKOHBI COXPAHEHUS U MPEBPAIlCHUs SHEPTUU IPUMEHUTEIHHO K
CUCTEMaM Iepeiayl v TpaHCPOPMAIUH TEIIOTHI, TEPMOJMHAMIYECKHUE TTPOIIECCHI U ITUKJIIBI
npeoOpa3oBaHus SHEPTUH, IPOTEKAIOIINE B YHEPIreTUUECKUX YCTaHOBKAaX

- YMETh HCIIOJIH30BaTh MATEMATHYECKHI arnmapar 1 "HHOPMAIMOHHBIE TEXHOJIOTUHU TIPU U3YICHUU
JUCIUIUINH; CTPOUTh MaTeMaTH4YeCKHe MOAeNN (GU3HUECKUX SIBICHUN, XUMUYECKUX MTPOLIECCOB,
IKOJIOTHYECKUX CHCTEM; aHAIU3UPOBAThH PE3Y/IbTAThl PEIICHUS KOHKPETHBIX 33724 C IEIbI0 MOCTPOCHHUS
0oJiee COBEPILICHHBIX MOJIEei

- YMETh YUTATh YEPTEIKU U CXEMBI

- YMETb MPOBOJIUTH 0A30BbII aHaU3 pabo4MX MPOIECCOB B TEIUIOBBIX MAlIMHAX, OMPEACIATh
OCHOBHBIC ITApaMeTPhI UX Pa0OTHI, MOKA3aTEIHN TEIIIOBOH A(P(HEKTUBHOCTH

- YMETh OLIEHUBATh SKOJIOTHYECKHE MpeuMyIiecTBa U 3(H(HEKTUBHOCTh BHEAPEHUS TUIIOBBIX
MEPONPHUSITHIA U SHEPTOCOSPEraroIINX TEXHOIOTUI

Pe3ynbTarsl 00y4eHus, MoydyeHHbIE TP OCBOEHUH JUCLUIIIMHBI, HEOOX0AUMBI IPU BBIITOJIHEHUN
BBIIYCKHOM KBaJU(UKALMOHHON PabOTBHI.



3. CTPYKTYPA U COAEPKAHUE JUCHUIIJINHbI

3.1 CTpyKTypa THCHUNIHHBI
OO01as TpyJI0eMKOCTh JUCHUTUTMHBI COCTABIISIET S 3a4eTHBIX eauHuIl, 180 9acoB.

PacnpenencHue TpyoeMKocTH pasjena (B 4acax) Mo BHUIAM YIeOHOH paboThI

Pasesb1/TeMbl 8| a
Ne JTUCIUTUTAHBL/ (D OPMBI § % § KonrakTHas pa6ora cp CopneprkaHue caMOCTOSTENTFHON paboThl/
/i IPOMEXYTOTHOM o &| 3 Koncyubraums UKP PaGora s | LOATOTOBKA K METONYECKUE YKa3aHHsI
aTTeCTAIH 8 g | © |Jlex | Jlab | Ip — - VKK | TK A cemectpe | ATTECTALMH
m P /KOHTPOJTB
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
1 Pacnpenenennas 14 1 2 - 2 - - - - - 10 - Camocmoamenvroe uzyuenue
SHEpreTuKa meopemuuecKo20 mamepuana:
11 Pacnpenenennas 14 2 - 2 - - - - - 10 - H3yuenue mamepuanos 1umepamypHsLx
SHEpreTuKa UCIOYHUKOB:
[2], 5-78
[4], 5-25
[5], 39-55
2 CaoiicTBa OHOMAacCH U 69 7 - 16 - - - - - 46 - Iloozomoeka pacuemnsix 3adanuii: B
METO/IBI €€ COOTBETCTBUH C BBIJITAHHBIM Ha PYKHU 3aJIlaHHEM,
nepepabOTKH B CTY/IEHTBI, paboTas B pyIIax mo 2-3 4enoBeka,
9HEPreTHYECKUX HENIX JIOJDKHBI 00paboTaTh Pe3ysbTaTh
2.1 Buomacca xax 9 1 - 2 - - - - - 6 - JKCHEPUMEHTANIBHBIX HCCIIEOBaHUI CBOIICTB
JHEepropecypc OMOMacchl U pacyUTaTh XapaKTEePHUCTHKH
2.2 CBoiicTBa OHOMacCHI 30 2 - 8 - - - - - 20 - TOILINBA.
2.3 MeToabI KOHBEPCHH 30 4 - 6 - - - - - 20 - Iloozomoexa Kk KoHmpoIbHOU pabome:

OHMOMAacChI

W3y4yenue MaTepuaoB JIEKLIUH U peLICHUE
3a7a4, BBIJAHHBIX B KA4eCTBE JIOMAITHETO
3a/1aHus Tiepe]] KOHTPOJIBHOU. DTH 3ajaHus
aHAJOTUYHBI TEM, KOTOPBIE HEOOXOIMMO
BBITIOJTHATDH B X0JI€ KOHTPOJILHOH PabOTHI.
ITonoBuHa akaeMHUECKOTrO Yaca Ha
OmpKaiIeM MpakTHIECKOM 3aHATHH
MOCBSIIAETCS pa300py pelIeHNs ITHX 3a71ad.
H3yuenue mamepuanog 1umepamypHsix
UCMOYHUKOG:

[1], 219-233
[2], 81-113
[6], 219-232




3 OHepreTHvecKue 36 4 - 8 - 24 - Ilodz0moska K KOHmMpPONbHOU padome:
YCTaHOBKH, W3y4yeHnne marepualioB JIEKIUHA U peLIeHHE
UCTIONB3YIOIINE 3aj1a4, BBIIAHHBIX B KAYECTBE JOMAIIIHETO
OHMOTOILINBO 3aJaHus Tepe KOHTPOIbHOM. DT 3a1aHus
3.1 Tune! yCTaHOBOK, 11 1 - 2 - 8 - aHAJOTUYHBI T€M, KOTOPBIE HEOOXOIUMO
paboTaromux Ha BBITIOJTHUTH B X0JI€ KOHTPOJILHOH pabOTHI.
OUOTOILIMBE ITonoBrHA akageMHUYECKOTO Yaca Ha
3.2 lazonopmraeBbIe 13 1 - 4 - 8 - OyKkalIIeM IpaKTHIECKOM 3aHATHH
TEXHOJIOTUH B MOCBSIIIACTCS pa300py PEIICHNS 3THX 3aad.
pacnpeneneHHON Camocmoamenvnoe usyuenue
JHEPTeTHKE meopemuuecKo20 mamepuana:
3.3 l'azorypOuHHBIE 12 2 - 2 - 8 -
TCXHOJIOTUHU B
pacrnpeaeneHHon
SHEpreTUKe
4 DHepreTuyeckas 25 3 - 6 - 16 - Camocmosamenvnoe usyuenue
3¢ (EKTHBHOCTD B meopemuuecKoz0 mamepuana:
pacnpeeneHHOMi H3yuenue mamepuanog iumepamypnoix
SHEpreTUKe UCOYHUKOB:
4.1 OnTuMu3aIms cocraBa 9 1 - 2 - 6 - [3], 'naBa 10
o0opymoBaHUs 1
PEHKHUMOB PabOTHI
9HEPreTHYCCKUX
KOMILJIECOB
4.2 OnruMusans 7 1 - 2 - 4 -
nepeaayn
AJIEKTPOIHEPTUH
4.3 MoenupoBaHue 9 1 - 2 - 6 -
OHEPICTUICCKUX
Harpy3ok
OKk3aMmeH 36.0 - - - 0.5 - 335
Bcero 3a cemecTp 180.0 16 - 32 0.5 96 335
Hroro 3a cemecTp 180.0 16 - 32 2 - 0.5 129.5

Ipumeuanue: Jlex — nexuuu; JIab — naboparopusie padboTsl; [Ip — npaktuueckue 3ausatust; KIIP — aynuTopHble KOHCYIbTALUU IO KYPCOBBIM
npoekram/padoram; MKKII — unauBuyanpHble KOHCYIbTAlMH 10 KYpCOBBIM MpoekTam/padoram; ['K- rpymnmnoBsie KOHCYIbTAIlUU 110 pa3aeaam
mucuuruinHel; CP — camocrostenbHas padora crynenta; UKP — unas konraktHas padora; TK — Texymmii KoHTpodb; [TA — npomexyTrouHas
aTTecTanus




3.2 KpaTkoe coaep:kaHue pa3iejioB
1. Pacnpedenennas snepeemuka

1.1. Pacnipenenennas sHepreTuka

BozoOHosmnsiemast sHepreTuka. Buibl BO300OHOBISIEMBIX UCTOUHUKOB YHEPTUHU, UX JTOCTOMHCTBA
u HepoctaTku. OCHOBHBIE MPEINOCBUIKH JJIs Pa3BUTHUSL pacrpeneseHHOW sHepreTuku B PO.
Pecypchass 6a3a pacnpenenenHoit sHepretuku B P®. Ponb u cnocoObl pe3epBUpPOBAaHUS U
AKKyMYJIUPOBAHHUS JJIsl BO3OOHOBIIIEMOI SHEPTETUKH...

2. Ceoticmea buomaccyl u Memoobl ee nepepa60m7<u 6 YHepcemu4deCcKux yeiiax

2.1. buomacca kak 3Hepropecypc

Bunbr 6momaccel. BO3MOXKHOCTH €€ MCIIOIb30BaHUS B SHEPTETUKHU. JlIOCTOMHCTBA U HEJIOCTATKH
O6uomacchel Kak sHepropecypca. CocraB pacTHTENIbHOW OMOMAacChl. XapaKTePUCTUKH €€ OCHOBHBIX
COCTaBJISIONIHNX. .

2.2. CoiicTBa 6GroMacchl

CpoiictBa Omomaccel. TexHHUYeCKHM © d1eMeHTHbIH aHamu3. CHocoObl TPEaCTaBICHHS
XapakTepucTUkK O6uomaccel. Termsora cropaHus TOMJIMBA U METOJbI €€ onpezeneHus. Jluarpammsl
Ban Kpesenena m Tepnepa. dusnyeckue NPUHLIMIBI W3MEPEHHS TEMIEpPATypbl M JaBJICHUS.
[Tpuniun paboTsl ra3oBoro xpomarorpada. TepMorpaBUMeTpUYECKUN aHAIU3 U €r0 BO3MOKHOCTH.
[TpunuMn paboThl KaJOPUMETPA CHKUTAHMUSL. .

2.3. MeTo1bl KOHBEpCHUU OMOMACChI

[Toka3zarenu, XxapakTepHu3yIOLIHe NpoIecc KOHBepcuu. Mcmonp3oBanne OMOMAcchl B KauyecTBE
TBeporo Tormaa. Jlocrouncrsa u Hepocratku. [Tuponus 6uomaccsl. Bunbl nuponusa u nenessle
npoAykThl. KuHeTnuyeckue MOJenu, HCIOJIb3yeMble ISl ONMCAHUS TEPMHUYECKOH JECTPYKLIUU
O6uomacchl, UX JOCTOMHCTBAa U HejocTaTkH. ['asudukanus Ouomaccel. OCHOBHBIE TUIIBI PeaKLUi
npu razupukanuu. Tumbl razuduxatopoB. BiausHue tumna rasudukatopa U rasuuuupyrouiero
areHTa Ha CBOMCTBa mojJy4yaeMoro rasza. [IpuHIMI pabGoOThl MPOTHMBOTOYHOI'O TIa30reHeparopa
(mpsimoit mpouiecc). IlpuHumn paboThl MPSIMOTOYHOIO Ta3oreHeparopa (0Opami€HHBIN IMpolece).
[Tpunin paGoThl ra3oreHeparopa C MCEBIOOKWKECHHBIM KHUISIIUM M LUPKYIUPYIOIIUM CIIOEM.
JIByxcranuifHass TOUPOJIUTHYECKas KOHBepcuss Ouomaccel. Toppedukamms. 3aBHCHMOCTD
XapaKTEPUCTHK TOPPEPHUIMPOBAHHOTO OMOTOIUIMBA OT PEKUMHBIX MapaMeTpoB Iporecca. TUIbl
peakTopoB TOppepUKallMU, UX JOCTOMHCTBA U HENOCTATKHU. TE€XHOJOTHUH NOJSy4yeHHUs OMOYTis, UX
COIIOCTABJIEHUE IO BBIXOJy KOHEUHOr0 NMpoaykTa. ['uaporepmanbHas kapooHu3zamus. JJocronHcrea
U HEIOCTAaTKU. BuUIbl JXKHMIKOro TOIUIMBA U3 OHMOMAcchl, CIOCOOBI €ro MOJY4eHHUs U 00J1acTH
IIPUMEHEHHS..

3. Dnepeemuueckue yCmano8Ku, UCHOIb3VIOUUE OUOMONIUBO

3.1. Tumsl ycTaHOBOK, pabOTaIOMIKX Ha OUOTOILINBE
Tunsl ycTaHOBOK, pabOTaIOUIMX 3a CYET COKUTaHUS TOIUIMBA. Y CTAHOBKM CO BHYTPEHHUM U
BHEIIHUM cropanueM. Cdepa NpUMEHEHUS 1 BO3MOXKHOCTh MCIIOJIb30BaHHUs OMOTOIUINBA. .

3.2. N'a3onopurHeBbIe TEXHOJIOTHH B PACHIPEICIICHHON SHEPTETHKE

["a3onopiHeBble  3JIEKTpoarperaTbl, JOCTOMHCTBA U HenocTtaTku. OCHOBHBIE —00JIACTH
IPUMEHEHUs Ta30MOpIIHEBbIX TexHoJorui. Tumbl Tra30BBIX JABHraTesned, OCOOCHHOCTH
opranuzanum paboyero mporecca B ra3oBbIX JABUraTesAX Pa3HbIX THIOB. DakTOpbI, BIUSAIONINE HA
HSHEPreTUYECKHEe W SKOHOMHYECKHME IOKa3aTelId Ta30BOro ABHraTens. ['a30MOTOpHBIE TOIUIMBA,
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HpO6JIeMbI HCIIOJIb30BaHUA BOOOpOaa B Ka4deCTBC ra3aoMOTOpPHOI'O TOIIJIMBA. ]_II/IK.HI:I
Ta30IOPIIHEBAIX YCTAHOBOK..

3.3. 'a30TypOMHHBIE TEXHOJIOTUH B PacIpe/IeICHHON YHEPTeTHKE

['a3oTypOuHHBIE d3JEKTpoarperatbl, JOCTOMHCTBA U HeaocTaTku. OCHOBHBIE o001acTu
NPUMEHEHHUS Ta30TYypOMHHBIX TEeXHOJOTHH. Turbl ra3oBbIX TypOMH. DaKTOpbI, BIMSIOIME HA
SHEPreTUYecKre U SKOHOMHMUYECKHE MOKa3aTel ra3oBoil TypOuHbI. BO3MOXHOCTH MCIONB30BaHUS
BO/Iopoja B kaduecTBe TorutuBa Aiist [ TY. LIukiibl ra30TypOMHHBIX YCTAaHOBOK..

4. Dnepeemuueckas 3de7€Kmu8HOCWlb 8 pacnpe()eﬂeHHoﬁ JHepzemuke

4.1. OnTuMH3anus coctaBa 000pyIOBaHHS U PEKUMOB paObOTHI SJHEPTETHUECKUX KOMILJIECOB

OO0oOmenHass ~ MaremMaThyeckass  MOJAENb  JHEPreTHYecKoro  Komiwiekca.  Kputepun
3pPEeKTUBHOCTH pabOThl SHEPreTUYECKUX KOMIUIEKCOB. THIBI ONTUMH3AIMOHHBIX —3ajad,
peuraeMbIX MPUMEHHTENBHO K Majoi pacrpezneneHHOW osHepretuke. LlemeBas Qynkums
ONITUMU3AIIHH. .

4.2. OnTuMu3aus nepeadu AIeKTPOIHEPTur

[Ipobnema  onTUMH3AIMKA  TPOM3BOJACTBA W  TPAHCHOPTHPOBKH  AJIEKTPOIHEPTHU B
pacrpefenuTeNbHbIX ceTax. KoHnenmuu yMHOM 5sHeprocetu (smart grid) u BUpTyanbHOU
anekTpoctanuuu (virtual power plant). OnTumu3zanust CTPYKTYphl CETH IPH OOBEIUHEHUU
00BEKTOB MaJIOil SHEPTETUKH B PACIPEACIUTEIbHYIO CETh..

4.3. MoaenupoBaHHu€e SHEPrETUUECKUX HATPY30K

[Ipobnema MopenupoBaHMsS SHEpPreTMYecKuX Harpy3ok. CyllecTByrolde MOAXOAbl K
MOJICIIUPOBAHUIO  DJIEKTPUYECKUX  HArpy30K.  OJEKTPHUUECKUE HArpy3Kd  KOMMYHAJIbHBIX
norpeduteneif. [IpuMeHeHHMEe MCKYCCTBEHHBIX HEMpPOHHBIX ceTeil Uil  MOJENHUPOBAHUS
ANIEKTPUYECKHUX Harpy3ok. [Ipo0iemMsl 1 mpenMyIecTsa MeToa.

3.3. TeMbl IpaAKTHYECKUX 3aHATHI
1. 14. OcHOBHBIE TPEH/IBI B Pa3BUTHH pacpeIesIeHHON SHEepreTHKu. MHOro( yHKIIMOHAJIbHbIE
HHEPrOTEXHOJIOIMYECKHE KOMIUIEKCHI, IPEUMYIIeCTBa KOMOMHUPOBAHHBIX TEXHOJIOTHUH.;
2. 14. OcHOBHBIE TPEH/IBI B PAa3BUTHH PACIIpeIeIEHHON SHepreTHKH. MHOTO(QyHKIIMOHATILHBIE
HHEPrOTEXHOJIOIMYECKHE KOMIUIEKCHI, IPEUMYIIeCTBa KOMOMHUPOBAHHBIX TEXHOJIOTUH.;
3. 16. KontponsHoe 3anstue Ned. TectupoBanue o treme "DHeprernyeckas 3¢p(HeKTUBHOCTh
B PAcCIIpeeIeHHON YHEPrETUKE" . ;
4. 15. Kputepuu 3¢p(peKTUBHOCTH CXEMHBIX PELICHUH. AHAIN3 SHEPTETUYECKUX U MACCOBBIX
IIOTOKOB. 3aJjauy ONTUMH3ALMH CXEM DHEPreTUYECKUX KOMIUIEKCOB. MoienpoBaHue
HHEPreTUUECKUX HATrPY30K.;
5. 1. Ponb 1 MecTo pactipeieieHHON sHepreTuku B mupe u PO. [loreHunan snepropecypcos.;
6. 12. KontponpsHoe 3anstue Ne3. 3anura pacueTHbIX padoT 1o TeMe "DKCIepruMeHTaIbHbIe
UCCIIeIOBaHMs CBOMCTB Ouomacchl".;
7. 2. CBoiicTBa 6roMacchel. TexHnyeckuil ¥ 37eMeHTHbIN aHanu3. CriocoObl TpeICTaBICHUS
XapaKTEePUCTHK OMOMACCHI.;
8. 6. TexHOJIIOTHH MOTYyYCHHUS SIEKTPOIHEPTUH TIPH CIKUTAHUU OMoMacchl. ["'a30TypOuHHBIE
YCTaHOBKH.;
9. 7. TeXHOIOrUU MOJIYYEHUS IIEKTPOIHEPTUN IPU CXKUTAaHUU OHoMacchl. ['azonopiiHeBbie
YCTaHOBKH.;
10. 8. KontponbsHoe 3anstre Ne2. KontponbHas paboTa 1o reme "DHepreTuieckue
YCTAHOBKH, UCTIOJb3YIOLIHE OMOTOIIINBO" .;



11. 9. DKkcriepuMeHTaIbHBIE METO/IbI HCCIIEIOBaHUS OMOMACCHI M IPOLIECCOB, MPOTEKAIOIINX
po ee nepepadoTKy, a TAKKE CBOMCTB KOHEYHBIN MPOIYKTOB.;

12. 10. TepmorpaBumeTprueckuii ananus 6uomaccel. Kanopumerpus.;

13. 11. DnemeHTHBIN aHaNMKM3 OMoMacchl. JIByxcTaauiiHas MUPOMTHYECKAas: KOHBEPCHSL.;

14. 3. MeToap! HCIIONIB30BaHHUS OMOMACChI B YHEPTeTUKE, TEXHOIOTUH KOHBEPCHU OHMOMACCHI
Y TIoKazaTesu ux 3p(HEeKTUBHOCTH. ;

15. 13. IIpou3BOACTBO KUAKUX TOIUIUB U3 OMOMACCHL.;

16. 5. TexHoJOruM MOJTyYEHUs OHUOTa3a.;

17. 4. KontponsHoe 3austue Nel. KontponsHas padora o teme "CBolicTBa Omomaccsr"..

3.4. TeMbl 1a00paTOPHBIX padoT
HE MIPelyCMOTPEHO
3.5 Koncyabranumn

Ayoumopuwie KoHCYIbMAyUU O Kypcosomy npoekmy/pabome (KIIP)

1. OI[I/IH aKaI[eMI/ILIeCKI/Iﬁ JaC IOCBAMIACTCA KOHCYJIbTAUWW I10 HAIIMCAHHUIO PaCHYCTHOTO
3aJaHusg U 06pa60TKe PE3YJIbTATOB DKCIICPUMCEHTOB, BBIAAHHBIX CTYJACHTAM.

3.6 TemaTnka KypcoBBIX MPOEKTOB/KYPCOBBIX padoT
KypcoBoii npoekt/ pabota He IpeayCMOTPEHBI



3.7. CooTBeTCTBHE Pa3/1eJiOB IHCHHMILIMHBI U OpMHUPYEMBbIX B HUX KOMIIeTEHIIU

Howmep paznena
JTVCIUIUTUHBI (B

O1eHOYHOE CPEJICTBO
(THI ¥ HAUMEHOBAaHUE)

3amaHupOBaHHbIE PE3yAbTaThl 00yUYEHUs MO TUCIUIUINHE Konst
(B COOTBETCTBUH C pa3zieiioM 1) HH]JIMKaTOpOB COOT]::;CIT ;3 e
1] 234
3HaTh:
OCHOBHBIE (DU3UKO-XUMHUYECKHE MTPOLIECCHI, TPOUCXOISIINE B WIL5 + KonTponbnas pabora/CBoiicTBa bromacchl
ycTpoiicTBax 1o nosy4denuto ouororumsa (I1K-2.1) HA-om2
KJIaCCU(UKALIUIO HCTOUHUKOB SHEPTHH, POJIb K MECTO [IpoBepounas pabora/OHepreTryecKas
pacnpe/ieIeHHON SHEpreTUKY B MUPOBOM 3HEPT€TUYECKOM WJ1-5mk-2 + 3¢ (GEKTUBHOCTH B paclpeie]IeHHOW YHEPTeTHKE
6anance (ITK-2.1)
CYLIECTBYIOILIKE IPOOJIEMBI U pellieHus B 001acTu W5 + + [IpoBepounas paboTa/DHepreTndeckas
ucnosnb3oBanus BYP B pacnpenenennoii suepreruke (ITK-2.1) H-onk-2 3(PEKTUBHOCTD B pacCIpeACIICHHON YHEPTETUKE
KOHCTPYKILIMHU U XapaKTEPUCTUKU YCTaHOBOK Ha 0aze BYP, KonTponbHas pabota/JHepreTudeckue
TEXHOJIOTUYECKHE CXEMBI, TIoKa3aTesid 3((HEKTHBHOCTH, N-5mk-2 + YCTaHOBKH, UCIIOJIB3YIOIE OMOTOILIIUBO
METOBI MX pacuera u anHanu3za (ITK-2.1)
Ymersb:
OIpeJIeNIATh YHEPreTHUECKUI MOTEHIIUAI U IpyTrue KonTtponbHas pabora/CBoiicTBa 6omacchl
TeroTexHuueckue xapakrepuctuku BYP (I1K-2.2) W5 N PacueTHO-rpaduueckas
paboTta/DKcriepuMeHTalIbHbIE HCCIIEI0BAHUS
CBOMCTB OMOMacchl
BBITOJHATL PACYETBI, CBA3AHHBIC C POCKTHPOBAHHEM V51112 + |4 KonTtponbHas pabora/DHepreTuyeckue
YCTPOMCTB, HCHOJIb3YIomKX BYP YCTaHOBKH, UCTIOJIH3YIOINE OMOTOIIIIUBO
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4. KOMIIETEHTHOCTHO-OPUEHTAPOBAHHBIE OIIEHOYHBIE CPEJICTBA JUISA
KOHTPOJISI OCBOEHMS PE3VJIbTATOB OBYUEHMS 11O JUCIMUIIIMHE
(TEKYIIU KOHTPOJIb YCIIEBAEMOCTH, IPOMEKYTOUYHASI ATTECTALMSA
1O JUCLMILINHE)

4.1. Tekymuii KOHTPOJIb yCIIeBA€MOCTH
1 cemecTp

Dopma peanuzaiuu: 3aniuTa 3a1aHus
1. DkciepuMeHTaIbHBIE HCCIIeIOBAaHUS CBOMCTB Onomacchl (PacueTHo-Tpadudeckas padora)

dopma peanuszanuu: [TuceMeHnHas padbota
1. CotictBa 6momaccel (KonTponbnas paboTa)
2. DHepreruueckas 3G heKTUBHOCTE B pacnpeaencHHoi suepreTuke ([IpoBepounas padota)
3. DHepreTudecKue YCTaHOBKH, HCTIONB3Yromnue ounotoruBo (KonTpoipHas padora)

BaHHLHO-peﬁTHHFOBaﬂ CTPYKTYpa JUCHUIUINHBI SABJIACTCA ITPUITOKCHUCM A.

4.2 Ilpome:KyTOYHAS aTTeCTALMS 10 JUCHUIIMHE

Orzamen (Cemecmp Nel)
Ouenka ompenensieTcss B cOOTBETCTBUU ¢ [lonoxkeHneM o OaIbHO-PEUTHHTOBOM CHUCTEME ISt
crynentoB HUY «MOW» Ha 0CHOBaHMU CEMECTPOBOM U ATTECTALlMOHHON COCTABIIAIOIIMNX.

B numiom BeIcTaBIsieTcs omieHKa 3a 1 cemectp.

IIpumeuyanue: OueHOYHbIE MAaTEpUAIbI 110 TUCLMITIIMHE IPUBEICHBI B (DOHIE OLIEHOYHBIX
matepuaios OITOII.

5. YYEBHO-METOJUYECKOE OBECIIEYEHHUE JUCHUIIJIMHBI

5.1 ITeyaTHBIE U YJIEKTPOHHBbIE H3TAHNS

1. Jlemuuckas, T. b. OnTumuzanus cucteM 3JeKTpocHabkeHus ( B IpUMepax M WILTIOCTPAIHSX) :
YuebHoe nmocodue 1mo kypcy "OnTuMuzaius CUCTEM IEKTPOCHA0KEHUS'" TI0 CIIEIIMAIbHOCTH
"OnextpocHadxkenue” / T. b. Jlemmnckas, Mock. suepr. un-t (MOU TV). — M. : U3a-80 MOU,
2002. — 52 c. — ISBN 5-7046-0746-2.,

2. CemeneHnko, H. A. BropuuHsie s3HEpropecypchl IPOMBIIUIEHHOCTH U SHEPTOTEXHOJIOTHYECKOE
komOuHEpoBanue / H. A. CemeHeHko. — 2-¢ u3., mepepad. u mpom. — M. : Dueprus, 1968. — 296 c.;
3. JIBurarenu BHYTPEHHETO CTOpaHus. Y CTPONCTBO U paboTa MOPIIHEBBIX U KOMOUHHUPOBAHHBIX
JIBUTATENEH ;| YYeOHUK JUIsl By30B 1O CrieliMalibHOCTH "J[Burarenu BHyTpeHHero cropanus” / B. 1.
Anekcees, [u ap.] ; Pea. A. C. Opnun, M. I'. Kpyrinos. — 4-e u3a., nepepad. u gomn. — M. :
Mamunoctpoenue, 1990. — 288 c.;

4. Anxacos, A. b. Bo3o6HoBisiemas suepretuka / A. b. Anxacos ; Pen. B. E. ®opros. — 2-e u3.
nepepad. u gon. — M. : dusmatiut, 2012. — 256 c. — ISBN 978-5-9221-1244-4.,

5. 3emckoB, B. 1. BozoOHoBnsiemble ncrounuku suepruu B AIIK : yueGHOe ocoOue i By30B 110
HanpasneHuto "Arpounxenepus® / B. U. 3emckos. — CII6. : Jlaub-IIpecc, 2014. — 368 c. —
(Yuebnuku nns By3oB. CriennanbsHast muteparypa). — ISBN 978-5-8114-1647-9.;

6. AnxacoB A.b.- "Bo3oOHoBasieMble nictounuku dHeprun', U3parenscto: "MOUN", Mocksa, 2016
https://www.studentlibrary.ru/book/ISBN9785383009604.html.

5.2 JIunieH3M0HHOe ¥ CBOOOHO pacnpocTpaHsieMoe MPOrpaMMHOe odecrneyeHHe:
1. Office / Poccuiickuii maket o(hpUCHBIX IPOrpamm;
2. Windows / OniepanrionHast cucrema cemeiictsa Linux;
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3. SmathStudio.

5.3 UuTepHeT-pecypcsl, BKJIIOYas NpodeccHOHAIbHBIE 0a3bl JaHHBIX U HH(POPMAIIHOHHO-

CIPaBOYHBIE CHCTEMBI:

. Hayunasi ssiekTponnas 6udauoreka - https://elibrary.ru/

. ba3za naHHbIX :)KypHaJioB u3aareabcrBa Elsevier - https://www.sciencedirect.com/
. DJIeKTPOHHBIE pecypchbl H3aaTebcTBa Springer - https://link.springer.com/

. baza nannbix Web of Science - http://webofscience.com/

. ba3za mannbIix Scopus - http://www.scopus.com
. DaekTponHasi ondauoreka MOU (3B MDM) - http://elib.mpei.ru/login.php
. ITopTan oTkpeIThIX 1aHHBIX Poccuiickoii @enepanun - https://data.gov.ru

~NOoO OoTh WN -

6. MATEPUAJIBHO-TEXHUYECKOE OBECIHHEYEHHUE JUCHUITJIMHBI

Tun nomemeHus Homep ayauropun, OcHamenne
HAaMMCHOBaHUE
Y4eOHble ayAUTOPHH B-209/14, YuebHo- pabouee MeCTO COTPYAHHKA, CTYII, IKad
US| TIPOBE/ICHUS UCcIeI0BaTeIbCKas TUISL O/I€K]IbI, HTHBEHTAPh
JEKIMOHHBIX 3aHATHIH nabopaTopus CHeHATH3UPOBAHHBIN

" TCKYHICTO KOHTPOJIA

«TenaoHacOCHBIE CUCTEMBI;
Y4eOHO-1eMOHCTPAIIOHHBIH
MYHKT TETIOCHAOKECHHUS;
KomnbroTepHslil ki1acce

Y4eOHbIe ayIUuTOpUU
JUISL IPOBEJICHUS
MPaKTUYECKUX
3agsatui, KP u KII

B-209/14, YuebHo-
HCCIIEI0BATENbCKAsI
nabopaTopus
«TernoHacoCHbIE CUCTEMBIY;
Y4eOHO-1eMOHCTPAIIOHHBIH
MYHKT TEMJIOCHA0XKEeHNUS;
KomnbroTepHblil Ki1acc

pabodee MeCTo COTpYAHHKA, CTYJI, KA
JUTSL OJICXK b, UHBEHTAPh
CHEIHAIN3UPOBAHHBIN

VY4eOHble ayautopun
JUIS IPOBE/ICHUS
IIPOMEKYTOUYHON

aTTecTaluu

B-209/14, YuebHo-
HCCIIeI0BaTENbCKas
naboparopus
«TenIoHacoCHbIE CUCTEMBIY;
Y4eOHO0-1eMOHCTPaIIMOHHBIH
MYHKT TETJIOCHA0KEHMS;
KommnsrorepHslii knacce

pabodee MECTO COTPYAHHKA, CTYJI, KA
JUISL OJICK/Ibl, THBEHTaph
CIIEHUATIM3UPOBAHHBIN

Ilomentenus niist
CaMOCTOSITEILHOU
paboThI

HTB-303, JlekuoHHas
ayIUTOPUS

CTOJI KOMITBIOTEPHBIN, CTYJI, CTOII
MMACbMEHHBIN, BEIIAIKA ISl OJEXKIBI,
KOMIIBIOTEPHAs! CETh C BBIXOAOM B
HHTepHeT, KOMIIBIOTEP MEPCOHAIBHBIN,
IIPUHTEDP, KOHAULIMOHED

ITomemenus s
KOHCYJIbTUPOBAHUS

B-209/7, Kabunet
corpynuukoB kad. "TOT"

Kpecio pabouee, pabodyee MECTO
COTPYIHUKA, CTOJ, CTY, MKad s
JOKYMCHTOB, KOMIIBIOTEpHAasA CCTh C
BBIX0ZIOM B IHTEpHET, KOMITBIOTEP

MIEPCOHAIBHBIN, TPUHTEP, KOHUIINOHED

Ilomemmenust misa
XpaHEHUS
o0opynoBaHus U
y4eOHOr0 MHBEHTAps

B-417, Tlomemienue yueOHO-
BCIIOMOTATEIILHOTO
nepconana kad. "TOT"

Kpecio pabouee, paboyee MECTO
COTPYAHUKA, CTOJ, CTYJ, IIKad IS
JOKYMEHTOB, IIKad A1 XpaHeHUs
HWHBCHTAaps, KOMIILIOTCpHAA CETh C

BBIX0IOM B MIHTEpHET, T0cKa MapKepHas,
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MHOTO(YHKIIMOHATILHBINA LIEHTD,

KOMIIBIOTEP IEPCOHAIBHBIN, IPUHTED,

KOHJTUITHOHED
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IIpunoxenne A

BAJJIBHO-PEUTUHITOBAS CTPYKTYPA JIUCHOUILJIAHBI

BozobnoBsieMbie YIJICBOAOPOAHBIC PCCYPCHI U UX UCIIOJIb30BAHUC B CUCTEMAX

pacnpeiesieHHON YHepreTHKU

(Ha3BaHME AUCIMILIMHBI)

1 cemecTp

Hepeqenb KOHTPOJIBHBIX MePOHpHﬂTHﬁ TEKYIIIET0 KOHTPOJIA yCII€BAEMOCTH MO AUCHUILJIMHE:

KM-1
KM-2
KM-3
KM-4

CgoiictBa 6momaccel (KonTponbsHas pabora)

DHepreTUyYecKre yCTaHOBKH, UCTIONb3ytonue onotorumo (KonrponsHas padora)
DKCrepuMeHTaIbHbIC HCCIe0BaHUs CBOMCTB Onomacchel (PacuerHo-rpaduueckas padoTa)
Ouepreruyeckas 3 (HeKTUBHOCTH B pacnpeaeneHnoi sHepreruke (IIpoBepounas padora)

Bujx npome:xyTo4HOI aTTecTanu — JK3aMeH.

Wnpnexc KM- | KM- | KM- | KM-
Howep Paszpen nucnurnimHbl KM: L 2 3 4
paznena Henens 4 8 12 16
KM:
1 Pacnipenenennast snepretuka
11 Pacnpenenennas snepreTuka +
2 CaolicTBa 6MOMacchl U METO/IbI €€ MepepadoTKU B
HHEPTreTUUECKUX LENIX
2.1 buomacca kak snepropecypc + +
2.2 CaolicTBa OrOMacchl + + +
2.3 MeTto/161 KOHBEpCUH OHOMacChl + +
3 OHepreTUyecKre yCTaHOBKH, UCTIONb3YIONINE OMOTOIUINBO
3.1 Tumsl ycTaHOBOK, pabOTaIOMIUX Ha OMOTOILINBE +
39 ["a3onopiHeBble TEXHOJIOTMU B pacHpeeIeHHON +
' HHEpPreTUKE
33 ["a30TypOMHHBIE TEXHOJIIOTUU B paclpeaeeHHOM +
] DHEPreTUKE
4 DHepreTudeckas 3QPEeKTUBHOCTD B paclpeeICHHON
DHEPreTUKE
41 OnTtumuszanus cocraBa 000pyI0BaHUS U PEXUMOB pabOTHI +
' HHEPTreTHUECKUX KOMILJIECOB
4.2 OnTuMu3anus mepenavn EKTPOIHEPTUN +
4.3 MonenrpoBaHie SHEPreTHYECKUX HAarpy30K +

Bec KM, %: | 25 20 20 35
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