MuHHCTEpPCTBO HAYKH U BbIcLIero oopa3osanusi PO
DenepanbHOE roCyJapCcTBeHHOE 0K0I:KeTHOE 00pa30oBaTe/IbHOE YUpPeKIeHNEe
BbICIIET0 00Pa30BaAHUA
«HanuoHanbHBIN HccIeI0BaTeIbCKUN yHUBepcuTeT « MIU»

Hanpasienue noaroroBku/cnenuanbHocThb: 13.04.01 Tensio3HepreTuka v TeMJI0TeXHHKA
HaumenoBanue oopa3zoBare/ibHOii nporpamMmmbi: TOC: cxeMbl, CHCTEMBI U arperarbl
YpoBeHnb 00pa3oBaHusi: Bbiciee 00pa3oBaHMe - MarucTpaTypa

®opma o0yuenusi: Ounas

Pabouass nporpaMma QM CHUILIHHBI
ONITUMMBALUS PEXKUMOB CUCTEM TEIVIOCHABXEHUSA

BJaok: Baok 1 «/Iucuuniunsl (MoxyJim)»
Yactb 00pa3oBaTebHOI N
Yacrtb, popMupyeMasi y4aCTHUKAMH 00pa30BaTeIbHBIX OTHOIIEHHH
MPOrPaMMBblL:
Ne quCHMIUIMHBI 10 Yy4eOHOM
Ament y y B1.4.11.02.01
TJIaHy:
TpynoeMKOCTh B 3a4€THBIX
py. 3 cemecTp - 5;
eIMHUIAX:
Yacos (Bcero) no yueoHom
( ) noy y 180 yacos

TJIaHy:
Jlekuuu 3 cemectp - 32 yaca;
IIpakTHyeckue 3aHATHSA 3 cemecTp - 16 4yacoB;
JlaGopaTopHble pagoThI He MPeAYCMOTPEHO Y4eOHBIM MJIaHOM
KoncyabTanum 3 cemectp - 18 yacos;
CamocrosiTesibHasi padoTa 3 cemectp - 109,2 yacos;

B ToM ynciae Ha KII/KP 3 cemecTp - 16 yacoB;
WHas koHTaKkTHasi padoTa 3 cemecTp - 4 yaca;

BKJIIOYasi:
TecTtupoBaHue
KontpoabHas padora
IIpome:kyTouHasI aTTeCTAIINS:

3amuTa KypcoBoii padoThI 3 cemectp - 0,3 yaca;

Jk3amMeH 3 cemectp - 0,5 yaca;

Bcero - (0,8 yaca
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1. EJIX 1 3AJAYHN OCBOEHMUSA JUCIIUITJIMHbI

Ilear ocBoeHusn

JUCHMUINJINHBI .

U3y4eHUe

BO3MOXKHOCTEH U

CIIOCOOOB  IOBBILIEHUS

9KOHOMHWYHOCTH COBPEMCHHBLIX BOAAHBIX CUCTCM LHECHTPAIN30BaHHOI'O TEIUIOCHAOKEHMUS. .

33[{3‘11/1 AUCHHUITIMHbI

- U3y4eHHE METOJI0B pacyéTa HepacUETHBIX PEKUMOB TETNIOOOMEHHBIX aIMapaToB CUCTEM

TENI0CHAOKEHNS;

- U3y4eHHE BO3MOKHOCTEH 3HEprocOepeskeH sl IPH TPAHCIIOPTE U PACHPEACTICHUN TETIOTHI U
nyTel peaau3aluy MEpONpUITUN IO SHEProcOepeKEHUIO;
- U3y4YEHHE TEXHUUECKUX PELICHUH, MOBBIIIAIOIINX HaJAEKHOCTh U SKOHOMUYHOCTh COBPEMEHHBIX
CUCTEM LIEHTPAJIM30BaHHOTO TEIJIOCHA0KEHHUS.

dopmupyembie y 00y4aronierocs KOMneTeHIHH U 3alJIaHUPOBAaHHBIE Pe3yJIbTaThl 00yUeHHs 110
JTUCHHUIIIINHE, COOTHECEHHBIE C HHAMKATOPAMHU JOCTHKEHUS KOMIIeTEeHIHI !

Koa m HauMeHOBaHHue
KOMIIeTeHIINH

Kox 1 HamMeHOBaHHe
HHIMKATOPA T0CTHXKEHUS
KOMIIETEeHI{UH

3anaHupoBaHHbIE Pe3yJbTATHI 00y4YeHNs

ITK-1 CrocobeH k
POCKTHO-
KOHCTPYKTOPCKOM
JeSTeIbHOCTH B chepe
TEII0-D)HEPTCTUKH H
TEIJIOTEXHUKH

N J1-5nk-1 demoHcTpupyet
CIIOCOOHOCTh y4acTBOBATh B
pa3paboTke u
COBEPILICHCTBOBAHHUH
000py0BaHusl, ONITUMHU3ALIUN
PEXKUMOB PabOTHI U
TEXHOJIOTUYECKUX CUCTEM

3HATh:
- PSKUMBI PYHKIIMOHUPOBAHUS CUCTEM
TEIJIOCHA0KCHHUS U UX DJICMCHTOB;

- OCHOBHBIC HAIIPaBJICHHS
IHEProcOEPeIKEHUS B TEILIOBBIX CETSX,
IIPH pacrpee/IeHUH TeILUIOTH U B
TEIUIONMOTPEOJIIOIINX YCTAHOBKAX CUCTEM
LEHTPATN30BAaHHOTO TEILIOCHAOKEHUS U
TEIIO()UKAIIMOHHBIX CHCTEM;

- OCHOBHBIC HCTOYHHKH HOPMATHBHOMN
TEXHUYECKON MHPOPMAIIIH 110 CHCTEMaM
[EHTPATU30BAHHOTO TEIIOCHAOKEHUSI.

YMETh!
- IPOBOJIUTH PACUETHI C IENBIO
olpeieNIeHus TIoKa3aTenel TEXHUUECKOW 1
TEXHUKO-9KOHOMUYECKOH 3 (HEKTUBHOCTH
SHEpro-pecypcocOeperarommx
MEpPOIIPUATHH;

- oOecnieunBaTh OecriepeOoifHyro padoTy,
MPaBUIBHYIO SKCILTyaTalHI0, PEMOHT U
MOJICPHU3AIIUIO SHEPTETUYECKOTO U
TETUIOTEXHIUYECKOTO 000y IOBAHUS
CHCTEM TEIJIOCHA0XKEeHHUS;

- BBITIOJHATH PAcUETHI M BHIOOD
000pyI0BaHUS CHCTEM TEIUIOCHAOKEHN S,
00eCTIeYNBAOIIET0 CHIKEHHUE YHEPTO-
pecypconoTpedIeHusl.

2. MECTO JUCIHUILIUHBI B CTPYKTYPE OBPA30OBATEJBHOM ITPOT'PAMMBI BO

JlucuunimHa OTHOCUTCS K OCHOBHOHM mpodeccnoHanbHOi obOpa3zoBaTenbHOl mporpamme TOC:
cxeMmbl, cuctemsl 1 arperatsl (ganee — OIIOII), nanpasnenus noarotosku 13.04.01 TennosnepreTuka u
TEIUIOTEXHHUKA, YPOBEHb 00pa30BaHMsL: BhICIIee 00pa30BaHUE - MAaTUCTpaTypa.

bazupyercs Ha ypoBHE BhICIIEro 00pa3oBaHus (0akagaBpuaT, CIICIIHAIUTET).




P€3y.HBTaTI>I O6y‘ICHI/ISI, MOJIYYCHHBIC TPpHU OCBOCHUU JUCHUIIIINHBI, HGOGXOI[I/IMBI IIpU BbIIIOJITHCHHUN
BBITTYCKHOM KBJIM(PUKAIIMOHHON pabOTHI.



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 § 5| e ™ S op
Ne JTUCIUTUTAHBL/ (D OPMBI g 2|8 OHTaKTHAA paboTa 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 TensnoBsle 195 3 6 - 4 - - - - - 9.5 - CamocmoamensHoe usyuenue
XapaKTepUCTUKU meopemuueckozo mamepuana: [1], ctp. 120-
TETI000MEHHBIX 130
annapaToB H3yuenue mamepuanog 1umepamypHsix
11 TemnoBsle 19.5 6 - 4 - - - - - 9.5 - UCIOYHUKOB:
XapaKTePUCTUKHU [1], ctp. 120-130
TEIUI00OMEHHBIX
annapaToB
2 HenTpansHoe 17 4 - 4 - - - - - 9 - Ilo0zomoeka Kypcosoii padomul: BHIIOTHCHIE
peryiupoBaHue B . 1 3amaHus Ha KypcoByro padory, [3], cTp. 5-
BOJSHBIX CHCTEMAX 15
LEHTPAIN30BAHHOTO Camocmoamenvhoe usyuenue
TEII0CHAOKEHUS meopemuueckozo mamepuana: [1], crp. 116-
2.1 HenTpansHoe 17 4 - 4 - - - - - 9 - 169; [2], cTp. 73-78
peryJMpoBaHue B H3yuenue mamepuanog 1umepamypHbix
BOJISIHBIX CHCTEMax UCMOYHUKOG:
LEHTPATU30BAHHOTO [1], cTp. 116-169
TEIJIOCHA0KEHUS [2], ctp. 73-78
[3], cTp. 5-15
3 CHmxeHue 22 8 - 4 - - - - - 10 - Ilo0zomoeKa Kypcosoii padomel: BHITIOTHEHNE
N30BITOYHOTO 1. 2 3a7aHust Ha KypcoBylo pabory, [3], ctp. 20-
NOTpeOIeHus Tera 23, ctp. 38-48
TETIOUCTIONB3YOIINMHU Camocmoamensroe usyuenue
YCTaHOBKaMH meopemuuecko20 mamepuana: [4], crp. 192-
3.1 CHumxeHue 22 8 - 4 - - - - - 10 - 196, ctp. 235-272
N30BITOYHOTO H3yuenue mamepuanog 1umepamypHsix
NOTpeOIeHus Tera UCIOYHUKOG:
TEIUIOMCITOJIB3YIOIIUMHU [3], ctp. 20-23, cTp. 38-48
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yCTaHOBKAMH [4], cTp. 192-196, cTp. 235-272
4 TenmoodbMenHOE 135 - - 7.5 - Iloozomoeka Kypcosoi padomupl: BHIIOTHCHHC
00opyI0BaHue 1. 3,4 3a1aHus HA KypCoOBYIO padory, [3], cTp.
TEIUIOBBIX TyHKTOB 16-19, ctp. 24-34
4.1 TenmoodbMenHOE 135 - - 7.5 - Camocmosamenvnoe uzyuenue
obopynoBanue meopemuyueckozo mamepuana: 1], ctp. 266-
TEIUTOBBIX ITyHKTOB 278
H3yuenue mamepuanos 1umepamypnolx
UCHOYHUKOB:
[1], cTp. 266-278
[3], ctp. 16-19, cTp. 24-34
5 VYuér Temia u 25 - - 0.5 - Camocmosamenvnoe usyuenue
TEMJIOHOCUTENEH meopemuueckozo mamepuana: [2], ctp. 45-51
5.1 Yuér Tenna u 25 - - 0.5 - H3yuenue mamepuanos 1umepamypHslx
TEIUIOHOCHUTEICH UCIOYHUKOB:
[2], cTp. 45-51
6 AKKyMyJIHpOBaHUE 135 - - 7.5 - CamocmoamensHoe usyuenue
Teria B cUCTeMax meopemuueckozo mamepuana: [1], ctp. 286-
LEHTPATU30BAHHOTO 292
TEIIOCHAOKEHUS H3yuenue mamepuanos iumepamypnolx
6.1 AKKyMyJIHpOBaHUE 135 - - 7.5 - UCHIOYHUKOB:
TeIIa B CHCTEMax [1], cTp. 286-292
LEHTPAIN30BAHHOTO
TEIIOCHAOKESHUS
7 T'uapaBnuueckuit 125 - - 10.5 - Camocmonmenvroe uzyuenue
PEXKUM BOJSTHBIX meopemuueckozo mamepuana: [1], ctp. 241-
TETJIOBBIX CeTel 248
7.1 IunpaBmuueckuit 125 - - 105 - H3yuenue mamepuanioe 1umepamyphulx
PEKUM BOJSTHBIX UCOYHUKOB:
TEIUIOBBIX CeTeH [1], cTp. 241-248
8 Pexxumbl coBMECTHOM 7.2 - - 52 - CamocmoamensHoe usyuenue
paboOThI ICTOYHUKOB meopemuueckozo mamepuana: [1], ctp. 170-
TEIIOTHI 180
8.1 Pexxumbl cOBMECTHOMI 7.2 - - 5.2 - H3yuenue mamepuanog 1umepamypHsix
pabOTHI HCTOYHHKOB UCIOYHUKOB:
TEIJIOTHI [1], ctp. 170-180
DK3aMeH 36.0 - 05 - 335
Kypcosas padota (KP) | 36.3 16 0.3 16 -




Bcero 3a cemecTp 180.0 32 - 16 16 ‘ 2 4 ‘ - 0.8 75.7 ‘ 335

Hroro 3a cemecTp 180.0 32 - 16 18 4 0.8 109.2

IIpumeuanue: Jlex — nexnuu; Jlab — mabopatopusie padotsl; [Ip — npakruueckue 3anatusi; KITP — ayautopHbie KOHCYIBTAIIMN 110 KYPCOBBIM
npoektam/padoram; UKKII — nnauButyanbHble KOHCYIBTALUH 110 KypCOBBIM IpoekTam/padoram; ['K- rpymnmoBsie KOHCYIbTallMK 1O pa3ienaM
mucturuael; CP — camoctosarensHas padora cryaenta; MKP — nnas konraktHas padota; TK — Texymmii KoHTposb; [TA — nmpomexyTouHas
aTTecranus




3.2 KpaTkoe coaep:kaHue pa3iejioB
1. Tennosvie xapakmepucmuKky menio00MeHHbIX annapamos

1.1. TerioBbIE XapaKTEPUCTUKU TEIUIOOOMEHHBIX alnapaToB

OcCHOBHOE YypaBHEHHME TEIUIOBOM XapaKTEPUCTUKU. AHAIMTUYECKUE U IIOJYyIMIUPHUUECKUE
3aBHCUMOCTH ISl pacu€ToB 3(PPEKTUBHOCTU TEINIOOOMEHHBIX allapaToB ¢ Pa3IUYHBIMU CXEMaMU
JIBUKEHUS TEIUIOHOCUTEJIEN B HEPACUETHBIX YCIOBUAX. TEIIOBbIE XapaKTEPUCTUKH OTOIUTENIBHBIX
CHUCTEM IIPU PA3JIMYHBIX CXEMax MPUCOECINHEHHUS K BOJSIHBIM TEILJIOBBIM CETSIM.

2. Llenmpanvroe pezynuposarue 8 BOOSHbIX CUCHEMAX ueHmpajiu306adHHOc0 MENnI0CHADICEHUS

2.1. lleHnTpasibHOE PEryIMPOBAHUE B BOASHBIX CUCTEMaX LEHTPAIM30BaHHOTO TEIIOCHA0KEHUS

KauecTBeHHOE perynupoBaHME KOMOMHMpPOBAaHHOW TEIJIOBOM HAarpy3kM B 3aKpbIThIX U
OTKPBITBIX BOJSHBIX CUCTEMAaX LIEHTPAJIM30BAHHOIO TEIUIOCHAOKEHUS 1O OTONUTEJILHOW Harpyske
IIPU 3aBUCUMOM M HE3aBUCHMOM IIPUCOCIMHEHMM OTOIMUTENBHBIX YCTaHOBOK. KauecTBeHHOE
peryiaupoBaHue 10 CyMMapHOM Harpy3ke OTOIJIEHHS M TOpSYEero BOJOCHAOKEHMs B 3aKpBITHIX U
OTKpPBITBIX cHUCTeMax. KauecTBEHHO-KOJIMYECTBEHHOE pPEryJupOBAHME B OTKPBITBIX CHCTEMax
TEIIOCHA0KEHUSL.

3. Cruoicenue uzdb1mo4noco nompe@zeﬁwz menjia menjioucnoab3yruumu ycmaroeKamu

3.1. CHmxeHue U30BITOYHOTO NOTPEOICHHS TeIyIa TeIIOUCIONB3YIOUUMH YCTaHOBKaAMH

[IpuynHBI ¥ OLIEHKA BETUYMHBI M30BITOYHOTO MOTPEOJICHHS TeIjla yCTaHOBKAMHU OTOTLICHHS,
yuéT pexknma (yHKIIMOHUPOBAHMS TOTpeOuTeneil mpu pa3paboTKe pexuMa MoJauyd Terjia Ha
otorieHre (y4€T BHYTPEHHHX TEIUIOBBIICICHUM, TpeOyeMon TeMIiepaTypbl BHYTPEHHETO BO3/1yXa,
cMeHHOCTH (yHKIHOHUpOBaHUs). @DakThuueckne MU TpeOyemble rpaduku MoJayu TeIuia B
otaruBaembie 3aanus. OTeHKa YHEPreTHIecKoro 3 exra OT mpUBEICHUS PEKUMA TI0JJa4H TeTlIa
Ha OTOIJICHME B COOTBETCTBHE C TpeOyemMbIM. B03MOXHOCTH »HEprocOepekeHusi B CHUCTEMax
BEHTWIAIIMM W TOpsiuero BojocHaOxeHus. CXeMbl COBPEMEHHBIX TEIUIOBBIX ITYHKTOB,
peaTM3YIONINX MEPOIPHUATHS MO TMOBBIIICHUIO TEMJIOBOW AKOHOMUYHOCTH TETUIOMOTPEOISIONIIX
CHUCTEM.

4. Tennoobmernnoe 060py0osanue menioeblx NYHKMo8

4.1. TennoobMeHHOE 00OPYI0BAaHUE TETIJIOBBIX TYHKTOB

KoxyxoTpyOHbIE W MJIaCTUHYAThle TEIIOOOMEHHMKHM: KOHCTPYKLMH, JOCTOMHCTBA M
HEIOCTaTKU. BpIOOp pacdéTHOro pexuma JUisi TEIUIOOOMEHHHKOB OTOIUICHHSI M TOPSIYEro
BoJIoCHaOkeHUs. Pacuér u BBIOOp TEIUIOOOMEHHHMKA MpU 3aJaHHBIX TEIJIOBOM Harpyske u
pacriosiaraeMoM Hamope Ha TeIUIOBOM ITYHKTE C HWCIOJb30BAHWEM YPaBHEHUH TEIJIOBOM W
THJIPABINYECKOM XapaKTEepUCTHKH.

5. Yuém menna u mennonocumeneu

5.1. YuéT Tenna u TerioHocuTeei

OcCHOBHBIE YpaBHEHHUS ISl ONPENeNIeHUs KOJIMYEeCTBa OTMYIIEHHOTO M MOCTaBJIEHHOTO TeIuIa.
VY3en yu€ta Temna U TEIIOHOCUTENS U ero GpyHKuuu. CXembl y3/10B yuéTa Ha TEIUIOBBIX MyHKTaX
noTpeOuTeneil B BOJSHBIX M TapoBbIX cucteMax. CpeiacTBa HM3MEpEeHUW Il ONpeneseHUs
KOJIMYECTB TeIlIa ¥ TeTJIOHOCUTENEeH, NX JOCTOUHCTBA, HEIOCTATKH U 00JIaCTh MPUMEHEHHUSI.

6. Axkkymynuposarue menia 8 CUCmemMax YeHmpaiuz08anHo20 MENI0CHAOINCEH U




6.1. AKKyMyIMpOBaHUE TEIUIa B CHCTEMax IIEHTPATU30BAHHOTO TEIIOCHA0KEHUS

[lenu u o61acTh MPUMEHEHHs aKKyMYJIMpoBaHUs Temia. CXeMbl HCTOYHUKOB U NOTpeduTesnen
TEIUIa C TEIUIOAKKYMYJIMPYIOIIMMHM YCTaHOBKAMM B  BOJSHBIX UM IapOBBIX CHUCTEMAax
TeruIocHa0eHus. Pacuér éMkocTu akkyMmynsTopHoro 6aka. KoHCTpykuuu akKymyJiasTOpOB Teruia
JUIsL BOJSHBIX CHCTEM. AKKyMYJIMpPOBaHHE TeEIUla B IApPOBBIX CHUCTEMax: CXEMbI, pACUET,
KOHCTpyKUuHu.  Teroakkymynupyromass  CIOCOOHOCTb ~ BOJSHBIX  TEIUIOBBIX  CETEH.
Temnoakkymyaupyomas ciocoOHOCTb OTAIUINBAEMBIX 3/IaHUI.

7. Tuopasauueckuti pexcum 8005HbIX MENI08bIX cemell

7.1. l'unpaBnuueckuil pe’KuM BOJSHBIX TEIUIOBBIX CETEH

I'mapaBiavueckuil  ymap B BOAAHBIX — cUCTeMax — TerulocHaOkeHus.  CrocoObl — ero
IIPEAOTBPALEHUS, METOABI 3AIIUTHI. [I0BBIIIEHNE CTPYKTYPHON HANEKHOCTH BOISHBIX CETEU IyTEM
PE3EPBUPOBAHUS U COOPY’KEHHUS KOJIBLIEBBIX CETEH.

8. Pesicumpvl cosmecmuoti Da60mbl UCNMIOYHUKO6 nienjionibl

8.1. Pexumbl COBMECTHOM pabOThI HCTOYHUKOB TEILIOTHI

YacoBoii u rooBoit ko3 dumment reriopukanuu. CoBMecTHass paboTa OCHOBHOTO W MTUKOBOTO
MCTOYHUKOB TEIUIOTHI B TOPOACKUX TEIIO(PUKAIIMOHHBIX cUCTeMaX. Pexumbl yHKIMOHUPOBAHUS
OCHOBHOTO W IMHKOBOTO HCTOYHUKOB TEIUIOTHI MPHU TEIUIOCHAOKEHUM HACEIEHHOTO IYHKTAa OT
3aroponHoii TOL mo oqHOTPpYOHOMY TPAaH3UTHOMY TEILUIONPOBOY.

3.3. TeMbl NIpaKTHYECKUX 3aHATHH
1. Ouenka yapHOro AaBJI€HUS MIPU THAPABINYECKOM yaape B BOASHON TEIUIOBOM ceTH;
2. Pacuér pacxos0B U TemIepaTyp TEIJIOHOCUTEIEH - BOJbI U BOJISIHOI'O 1apa B
TEII000MEHHBIX anmnaparax CUCTEM TEIUIOCHA0KEeHHsI, paboTarOMINX B HEPACUETHBIX
YCIIOBUSIX;
3. OueHnka sHEepreTuueckoro 3¢ ¢pexra MeporpusaTUi 10 MOBBILIEHUIO TEIOBOM
HKOHOMHUYHOCTH TETIONOTPEOISIOIINX CUCTEM;
4. Pacuét 1 BbIOOp TENMI000MEHHOTO 000PYAOBAaHUS /ISl TEIUIOBBIX MMYHKTOB CHCTEM
TETUIOCHA0KEHUS C UCTIONB30BaHUEM COBPEMEHHOI HOPMaTHBHOM JTUTEPATYpPHI;
5. Pacu€r TemnoakKyMyJIUpYIOIIUX YCTAHOBOK Ul MOTpeOuTeNneil 1 ICTOUHUKOB TeIUIa.
KonmdecTBeHHast OIIEHKA TeMITepaTypbl BHYTPEHHETO BO3/IyXa B OTAIUTUBACMBIX 3/IaHHSIX TIPU
Pa3IMYHBIX HAPYLICHUSX TEIUIOBOTO PeKUMa C IPUMEHEHUEM MOHATHS
TETJIOAKKYMYJTHPYIOIIEH CITOCOOHOCTH HAPYKHBIX OTPAXICHUHN 3aHU;
6. Pacu€tbl TeMnepaTypHbIX U PacXOJHBIX IPa(UKOB IIEHTPAIBHOI'O U MECTHOTO
pETyIUpOBaHHS Pa3HOPOIHOHN TEIUIOBOW HArPY3KH B BOJSIHBIX CHCTEMAaX TEIUIOCHA0KEHUSI.

3.4. Tembl 1a60paTOPHBIX PadoT
HE MPelyCMOTPEHO

3.5 KoncyabTanum

Ayoumopiivie KoHCYyIbmauuu no Kypcoeomy npoexmy/pabome (KIIP)

1. KoncynbTanmuy HampaBieHbl Ha BBINIOJHEHHE Pa3/eioB KypCOBOW pabOThl MO
PYKOBOACTBOM IpenoaBarens. B pamMkax YacoB Ha TpYNIOBbIE KOHCYJIbTal[UU
pa3buparoTcst HanboJiee BaXkKHbIE YacTH pasnena "LleHTpanbHoe peryinpoBaHie B BOJSHBIX
crcTeMax LEHTPATM30BaHHOTO TEIUIOCHA0KEHUS .



KoHcynpTanum HampaBlieHbl Ha BBINIOJHEHUE pa3/Ie]IOB KypCOBOW pabOThI MO
PYKOBOJICTBOM TperojaBareis. B paMkax dYacoB Ha TPYIIOBBIE KOHCYJIbTAIHH
pa3buparotcst Hanbosee BakHbIE YacTu pasnena "CHUKEHHE M30BITOYHOTO MOTPEOICHUS
TEIUIa TeIJIOUCIIOIb3YIOMMMH YCTaHOBKaMH".

KoHcynpTanuu HampaBlieHbl Ha BBINIOJHEHUE pa3/Ie]IOB KypCOBOW pabOThI MO
PYKOBOJICTBOM TMperojaBareis. B paMkax uYacoB Ha TPYIIOBBIE KOHCYJIbTAIHH
pazbuparorcsi Hambollee BakHbIE dYacTH paszgena '"TermnooOMeHHOe 00OopynIoBaHUE
TEIUIOBBIX MTYHKTOB".

3.6 TemaTuka KypcoBbIX NPOEKTOB/KYPCOBBIX padoT

3 Cemectp

Kypcosas pabora (KP)

Tempr:

- MOI[epHI/I3aLII/I$I TCIIJIOBOI'O IMTYHKTA B CUCTCME HCHTPAJIM30BAHHOT' O TCHJIOCHaG)KeHI/IH
I'paduk BbINOJIHEHNSI KYyPCOBOTO NMPOEKTA

Henens

1-4 5-8 9-12 | 13-16 | 3aueTHas

Paznen
KYpPCOBOT'O KYpPCOBOTO
MIPOEKTA

1 2 3 4 ammra

IIPOEKTa

O0Bem
paznena, %

20 40 20 20 -

Bremmosnsaenusii | 20 60 80 100 -

o0BeM

HaApaCTAIOIIUM
urorom, %

Howmep pasnena | Paspen kypcoBoro npoexra

1 Pa3pabotka cxemsl TII u pacyér peKMMHBIX Ipa)IKOB CUCTEMBI
2 Pacuét u BbIOOp TermnooOMeHHUKOB TT1

3 Pacuér pexxumubix rpaduxos TII nocne moaepHuzanmu

4 Pacuét sHepreTuyeckoro 3pdexra, CocTaBlIeHHe O0TUETA
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3.7. CooTBeTCTBHE Pa3/1eJIOB IHCHHMILIMHBI U OpMHUPYEMBbIX B HUX KOMIIeTEeHIIU

Howmep paznena quciuniuHs (B

O1eHOYHOE CPEACTBO

3armaHupOBaHHBIC PE3YIbTAThl 00YUCHUS MO TUCITUTUINHE Konpr
1 HHMKATOOB COOTBETCTBUU C 11.3.1) (TN ¥ HAUMEHOBAaHUE)
(B COOTBETCTBUH C pa3/IeIoM 1]2]3]4]5]6]7]8
3HaTh:
OCHOBHBIE HCTOYHUKHA HOPMATUBHOM TEXHUUECKOMN TectupoBanue/Tect mo Temam
nH(OPMAIIUY TIO CUCTEMaM IIEHTPAIM30BAHHOTO N JI-Snk-1 |+ pasnenos 1,2
TEIJI0CHA0XKEHUS
OCHOBHBIC HAIIPABJICHUS YHEPTOCOCPEIKEHHS B TEIIIOBBIX TectupoBanue/Tect o Temam
CeTsIX, IPU paclpeAeseHUH TeIIOTHl U B TEIUIONOTPEOISIONINX V-5t I pa3zienoB 3-5
YCTaHOBKAX CHUCTEM LIEHTPATM30BAHHOTO TEIJIOCHAOKEHUS U ’
TeII0()UKAIIMOHHBIX CUCTEM
PEKUMBI (YHKIIMOHUPOBAHUS CUCTEM TEINIOCHA0KCHUS U UX VJ1-5mcs P I TectupoBanue/Tect o Temam
3JIEMEHTOB i paznesnoB 6-8
Ymern:
BBITIOJTHSATE PacYEThl M BBIOOP 00OPYIOBAHUS CHCTEM TectupoBanue/Tect o Temam
TEIIOCHAOKEHHU s, 00ECIIeUNBAIOIIEr0 CHIDKEHNE YHEPTo- W J-5nk-1 + | + pazznenos 1,2
pecypconoTpeOaeHus
obecnieunBath OecriepeOorHyI0 paboTy, MPaBUIHHYIO KonTtponpHas
JKCIUTyaTaI|Io, PEMOHT U MOJIEpHH3AINIO dHepreTrudeckoro u | MJ1-Smk-1 + |+ | + + + | pabora/KoHTpoisHas paboTa 1o
TEIJIOTEXHUYECKOTO 000PYI0BaHHS CHCTEM TETIOCHA0KEHUS MaTepuany paszaenon 1-8
MIPOBOIMTH PACUETHI C IEJIBIO ONPEICTICHHUS ITOKa3aTemei KoHnTponsHas
TEXHUYECKON M TEXHUKO-IKOHOMHYECKOH 2P(PEeKTUBHOCTH W J1-5nk-1 + + | + pabota/KoHTponbHas padoTa 1o
HEPro-pecypcocOePEraroImx MEPOIPUITHI MaTepuany pasaenon 1-8
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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
3 cemecTp

Dopma peanuzaruu: [lncemennas padota
1. KonTponbhas pabota mo marepuany paszaenos 1-8 (KorrponbHas pabota)
2. Tect mo Temam pazzenos 1,2 (TectupoBanue)
3. Tect o Temam pazzenoB 3-5 (TectupoBanue)
4. Tect o Temam paszaenoB 6-8 (TectupoBaHue)

banmibHO-peHTUHIOBasA CTPYKTYpa AUCLUILINHBI SBIISETCS NPUIOKEHUEM A.
banmnbHO-pedTHHTOBAs CTPYKTYpa KypCcOBOil pabOThI SABIIETCS MpUIIokeHueM b.

4.2 Ilpome:KyTOYHAS aTTeCTALMS 10 JUCHUIIMHE

Orzamen (Cemecmp Ne3)
Omnenka "5" - nano 6onee 89 % oObeMa MPaBUIBHBIX OTBETOB HA BOMPOCHI B YK3aMEHAIIHOHHOM
ounere. Onenka "4" - gaHo Oonee 74 % oObemMa NpaBWIBHBIX OTBETOB Ha BOIPOCH B
sK3aMeHalunoHHOM Ouiere. Ounenka "3" - naHo Oonee 59 % oObeMa NpaBUIBHBIX OTBETOB Ha
BOIIPOCHI B 3K3aMeHalmoHHoOM Ouiere. Omenka "2" - maHo menee 60 % oObeMa IpaBUIIBLHBIX
OTBETOB Ha BOIPOCHI B 3K3aMCHAITMOHHOM OHJIETE.

Kypcosas paboma (KP) (Cemecmp Ne3)
Omnenka "5" - gano 6onee 89 % oOBemMa MPaBUIBHBIX OTBETOB HA BOMPOCHI YWICHOB KOMUCCHH 10
MpUEMY 3aIlUThl KypcoBoil paboTsl. Ouenka "4" - naHo 6onee 74 % oObeMa MPaBUIbHBIX OTBETOB
Ha BOIMPOCHI YWIEHOB KOMHUCCHH IO MPUEMY 3aLUThI KypcoBoil padoTel. Ouenka "3" - nano Oonee 59
% o0beMa MpaBUIIBHBIX OTBETOB HA BOIPOCHI YJIEHOB KOMHMCCHH I10 NMPHEMY 3alllUThl KypCOBOMH
pabotel. Onenka "2" - nano menee 60 % oObema MpaBUIIBHBIX OTBETOB Ha BOMPOCHI YJIEHOB
KOMMCCHUH T10 IPUEMY 3alllUThl KypCOBOM pabOTHI.

B numiom BeICTaBIsIETCS OIICHKA 32 3 CEMECTP.

IIpumeuyanue: OueHOYHBIE MAaTEpUAIIbI 110 TUCIUITIIMHE IPUBECHBI B (DOH/IE OLIEHOYHBIX
matepuaios OITOII.

5. YYEBHO-METOJUYECKOE OBECIIEYEHHUE JUCHUITJIMHBI

5.1 MleyaTHbIe U 3JIeKTPOHHbIE U3IAHUSA

1. Coxomnos, E. 5. Ternodukamus 1 TEMIOBbIE CETH : YYeOHUK Il By30B IO HAPABJICHUIO
"Terutoanepreruka" / E. 5. CokonoB. — 8-¢ u3j., crep. — M. : U3narenbckuit jom MBU, 2006. —
472 c. — ISBN 5-903072-15-9.;

2. U3BekoB, A. B. DHeprocHabeHue ropo10B U MPOMBILUICHHBIX IPEANPUITHH : yueOHOe
nocobue 1o Kypcy "DHeprocHadkeHue" o HampasieHuro "DnekrposHepretuka’ / A. B. M3Bekos,
®. A. TlonmuBoaa, Mock. suepr. un-T (MOU TY). — M. : U3znarensckuii nom MOU, 2009. — 144 c. —
ISBN 978-5-383-00074-8.

http://elib.mpei.ru/elib/view.php?id=293,;

3. U3BekoB, A. B. PacueTsl kK MOJIepHU3ALIMHU TEIUIOBOTO MyHKTA B CUCTEME LIEHTPAIN30BAHHOTO
TEIIOCHA0KEHUs : y4eOHO-MEeTouUecKoe ocodue o kypcy "OntuMusanus pexxumMoB CUCTEM
TeruIocHa0xeHus " 1o HanpasieHuto "TemnosHepreTuka u reruiorexuuka" / A. B. M3sekos, 1. B.
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Yyrynkos, Hau. uccnen. yu-t "MOUN". — M. : U3n-Bo MOU, 2016. — 48 c.
http://elib.mpei.ru/elib/view.php?id=8216;
4. lanunos O. JI., I'apsie A. b., SIxosneB U. B., Kiiumenko A. B.- "DHeprocOepexeHue B

TEIUIOdPHEPreTuKe u TeroTexHonoruax", MznarensctBo: "U3znarensckuit jom MOU", Mockaa,

2010 - (424 c.)

http://e.lanbook.com/books/element.php?pll_id=72344.

5.2 JIunieH3MO0HHOE ¥ CBOOOHO pacnpocTpaHsaeMoe MPOrpaMMHoOe odecrnedeHue:

1. CAO "IIpomereii";

2. Office / Poccuiickuii makeT OpUCHBIX IPOTrpamm;

3. Windows / OniepanimonHas cucrema cemeictra Linux.

5.3 UnTepHeT-pecypchl, BKJIOYasA NPogeccuoHaTbHbIe 0a3bl JAHHBIX 1 HH(OPMAIUOHHO-

CIIPaBOYHBIC CUCTEMBI:

1. 3BC Jlans - https://e.lanbook.com/

2. 9BC "YHuBepcuTerckas 6u0JM0TEKA OHIANH" -

http://biblioclub.ru/index.php?page=main_ub_red
3. Hayunasi 3siekTpoHHasi oubauoreka - https://elibrary.ru/
4. ba3za nannbix Web of Science - http://webofscience.com/
5. ba3za nannbix Scopus - http://www.scopus.com
6. DnexkTponnas oudmorexka MOU (36 MIMU) - http://elib.mpei.ru/login.php

7. IlopTan oTKpBITHIX AaHHBIX Poccuiickoii ®exepanuu - https://data.gov.ru

8. ba3za oTKpBITHIX JaHHBIX MUHHCTEPCTBA TPYAA U COUMAIBHOI 3a1uThI PD -

https://rosmintrud.ru/opendata

9. ba3a oTKpbITHIX JaHHBIX PocpunmonuTopunra - http://www.fedsfm.ru/opendata

10. HauuoHabHBII MOPTAaJI OHJIAKH 00yyeHusi «OTKpbITOE 0O6pa3oBanue» - https://openedu.ru
11. O¢puunanbHblii caiiT @eaepaabHOr0 areHTCTBA M0 TEXHUYECKOMY PeryJHpPOBAHUIO H
MeTpoJioruu - http://protect.gost.ru/
12. OrkpbITas yauBepcuterckas nupopmannonnas cucrema «POCCHUS» -

https://uisrussia.msu.ru

6. MATEPUAJIBHO-TEXHUYECKOE OBECHHEYEHHUE JUCHUITJINHBI

Tun nomemeHus Homep aynuropumn, OcHamenune
HAHMEHOBAaHHe
Y4eOHble ayAUTOpPUH IS T-501, YueOnas CTOJI, CTYJI, IOCKA MEJIOBAas,
MIPOBEJICHUS JIEKIIMOHHBIX ayAUTOpHUS MYJIbTUMEIUNHBINA TPOEKTOP, KOMITBIOTED

3aHATUH U TEKYILLETO
KOHTPOJISI

HepCOHaHBHBIﬁ, KOHAUITUOHEP

Y4eOHble ayAUTOPUH IS
MIPOBEACHUS TTPAKTUUECKUX
3ansatuii, KP u KII

T-508, YueOHas
ayIUTOPHS

CTOJ, mKad, J0CKa MeIoBas,
MYJIbTUMEANIHBIA TPOEKTOP, KOMITBIOTED
NePCOHABHBIN, KOHAUIMOHED, y4eOHO-
HarsIIHOE Mocoone

VY4eOHble ayAUTOpUH IS
IIPOBEICHUS
MIPOMEKYTOUYHOM aTTECTALNKI

T-520, YueOnas
ayuTOpus

CTOJI, CTYJI, KA}, MyIbTUMETUNHBIN
IIPOEKTOP, JOCKA MapKepHasi, 10CKa
poOKOBasi, KOMIbIOTEP NEPCOHANIBHBIH,
KOHJIUIIUOHED

IMomemenus s

T-5156, Kabuner

crou, mKad, TymOa, KOMIBIOTEpHAs CETh

CaMOCTOSITEIILHOU PabOTHI COTPY/JHHUKOB C BBIXO/IOM B MIHTEpHET, KOMIIBIOTEP
NIEPCOHABHBIN, IPUHTEP, KOHIUIIHOHED,
KHUTH, YI4eOHUKH, TOCOOHS
IMomerieHns s T-500,
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KOHCYJIbTUPOBAHUS

IIpenonaBaTenbckas

[Tomemnenus st XpaHeHUS
o0opyIoBaHUs U y4€OHOTO
WHBEHTapS

T-507, Apxus,
oubmmoTeka kadeapl

CTEJUIaX JUI XpaHeHUs KHUT, CTOJ, MIKad
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IIpunoxenne A

BAJJIBHO-PEUTUHITOBAS CTPYKTYPA JIUCHOUILJIAHBI

OHTI/IMI/IBaHHH PCKUMOB CUCTCM TETJI0CHAOKCHHS

(Ha3BaHME AUCIMILIMHBI)

3 cemecTp

IlepeyeHb KOHTPOJIBLHBIX MEPONIPUSITHI TEKYIIIET0 KOHTPOJISI YCIE€BAEMOCTH MO THCIUILTHHE:
KM-1 Tecr o Temam pazzaenos 1,2 (TectupoBanue)
KM-2 Tecr o temam pazzaenos 3-5 (TectupoBanue)
KM-3 Tecr o Temam paszaenoB 6-8 (TectupoBaHue)
KM-4 KontponbHas paboTa o marepuaiy pasnaenos 1-8 (KorrponsHas padora)

Bujx npome:xyTo4HOI aTTecTalMu — JK3aMeH.

WNnpexe KM- | KM- | KM- | KM-
Homep Pa3en muciumminibl KM: 1 2 3 4
paznena Henens 4 8 12 16
KM:
1 TennoBble XapaKTEPUCTHKHU TEIUIOOOMEHHBIX aliaparoB
11 TenuioBble XapaKTEPUCTUKHU TEINIOOOMEHHBIX aIlllapaToB + +
2 [lenTpanbHOE PEryJIupoBaHUE B BOASIHBIX CHCTEMAX
LIEHTPAJIM30BaHHOT'O TEIUIOCHA0KEHUS
21 [lenTpanbHOE peryIupoBaHUE B BOASIHBIX CHCTEMaX + +
] [IEHTPAJIM30BaHHOTO TEIUIOCHA0KEHUS
3 CHuxeHue U30bITOUHOr0 MOTpeOIeHus Teria
TEIJIOMCIOJIB3YIOUIMMH YCTaHOBKaAMH
31 CHuxeHue U30bITOUHOr0 MOTpeOIeHus TerIa + +
' TEIJIOMCIOJIB3YIOIIMMH YCTaHOBKaAMH
4 Tennoo6MeHHOE 000PYAOBaHUE TETUIOBBIX MTYHKTOB
4.1 TennooOMeHHOE 000PYAOBaHUE TEIUIOBBIX MYHKTOB + +
5 VYu4ér Teruia U TEeNnI0HOCUTENEN
5.1 VY4€r Tenna u TEMIOHOCUTENEN + +
6 AKKYyMYJIHpOBaHHUE TEIJIa B CUCTEMaX LIEHTPAIIN30BAHHOTO
TEIJIOCHA0KEHUS
6.1 AKKYyMYJIHpOBaHHUE TEIJIa B CUCTEMaX LIEHTPAIIN30BAHHOTO + +
] TEIJIOCHA0KEHUS
7 ['mppaBnuuecKkuil pexuM BOJSHBIX TEIIOBBIX CETEN
7.1 ['mppaBauyecKknii pexuM BOASIHBIX TEIUIOBBIX CETEHN + +
8 Pexumbl cOBMECTHOM paOOThl HICTOYHUKOB TEIUIOTHI
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8.1

PexuMbl coBMECTHOM pabOThl HCTOYHUKOB TETIJIOTHI

Bec KM, %:

15

15

15

55
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IIpuioxenue b

BAJLJIbHO-PEUTUHIOBASI CTPYKTYPA
KYPCOBOI'O ITPOEKTA/PABOTHI 1O IUCIUAIIVIMHE

OHTI/IMI/IBaHHH PCKUMOB CUCTCM TETJI0CHA0KCHHS

(Ha3BaHME AUCIMILIMHBI)
3 cemecTp

IlepeyeHb KOHTPOJIBHBIX MEPONPHUATHI TEKYIIEr0 KOHTPOJIA YCIEeBAeMOCTH IO KYpPCOBOM

padore:

KM-1 IlpoBepka npaBUIbHOCTH U IIOJHOTHI BBIIIOJIHEHUS B CPOK

KM-2 TIlpoBepka npaBUILHOCTU U TOJHOTHI BHITIOJHEHUS B CPOK

KM-3 IIpoBepka npaBUIBHOCTH U MOJHOTHI BHIIOTHEHUS B CPOK

KM-4 TlpoBepka npaBUILHOCTU U MOJHOTHI BHIIOTHEHUS B CpoK, ohopmienus PI13 u rpaduyeckoro
MaTepuaia

Bujx npome:xxyTouHoii arrecranmu — 3amura KP.

WNnnexc KM- | KM- | KM- | KM-
Howmep Paznen kypcoBoro npoekta/KypcoBoii paboTsl KM: L 2 3 4
paznena ACLKYP p P p Henens 4 8 12 16
KM:
1 Paspabotka cxemsl TII u pacu€r pesKuMHBIX TpadUKOB +
CHUCTEMBI
2 Pacuér u Bb1OOp TernooOMennukoB TIT +
3 Pacuér pexxumubix rpaduxos TII nocne moaepHuszanmu +
4 Pacuér snepreruueckoro s3pdexra, cocraBieHre oTyéTa +
Bec KM, %: | 20 40 20 20
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