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 o0pa3oBare/ibHON NMPOrpaMMbl: Y CTOYHBOE Pa3BUTHE B JHEPreTUKe H MPOMbIIILJIEHHOCTH
YpoBeHnb 00pa3oBaHusi: Bbiciee 00pa3oBaHMe - MarucTpaTypa

®opma o0yuenusi: Ounas

Pabouass nporpaMma QM CHUILIHHBI
TEOPUS UHTEHCUBHOI'O DHEPI'OCBEPEXEHUS

BJaok: Baok 1 «/Iucuuniunsl (MoxyJim)»
Yactb 00pa3oBaTebHOI N
Yacrtb, popMupyeMasi y4aCTHHKAMH 00pa30BaTeIbHbIX OTHOIIEHMIT
MPOrPaMMBblL:
Ne quCHMIUIMHBI 10 Yy4eOHOM
Ament y y B1.4.12.02.01
TUIAHY:
TpynoeMKOCTh B 3a4€THBIX
py 2 cemecTp - 6;
eIMHUIAX:
Yacos (Bcero) mo yueoHoOM
( ) oy y 216 yacoB

TUIAHY:
Jlekuuu 2 cemecTp - 32 yaca;
IIpakTHyeckue 3aHATHSA 2 cemecTp - 48 yaca;
JlaGopaTopHbIe paGoThI He MPeTyCMOTPEHO YUeOHBIM MJIAHOM
KoncyabTanum 2 cemecTp - 18 yacos;
CamocrosiTesibHasi padoTa 2 cemectp - 113,2 yacos;

B ToM uncJiie Ha KII/KP 2 cemectp - 31,7 yaca;
WHas koHTaKkTHasi padoTa 2 ceMecTp - 4 yaca;

BKJIIOYAS:
KontpoabsHnas padora
IIpo6JjemHuas jgekuus
IIpome:kyTouHasI aTTeCTAIINS:

3amuTa KypcoBoii padoThI 2 cemectp - 0,3 yaca;

IK3aMeH 2 cemectp - 0,5 yaca;

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

Ilear ocBoeHusn

JUCHUIIJIUHBI .

N3yuenue

METOI0B

co3gaHusi  dHEProdGPeKTUBHBIX

BBICOKOTEMIIEPATYPHBIX MIPOLIECCOB M YCTAHOBOK HA OCHOBE TEOPUU MHTEHCUBHOT'O 3HEProcOepeKeHus,

MCTOJOB pPAaCUCTHOI'0 aHallu3a HuX 3HepI‘OHOTpe6J'IeHI/IH,

BBIABJICHUS IIOTCHIMAJIa HWHTCHCHUBHOI'O

3Heproc6epe>KeHH51, MAaTEeMaTU4ICCKOTO MOACIUPOBAHUA W HUCCICAOBAHUA C NLCJIbBIO OIPCACICHUA
crmoco0oB pcalin3aliv 3TOT0 IMOTCHIHAJIA.

33[[3‘11/1 AUCHHUIIIMHBI

- ®opMHpOBaHUE 3HAHUN O METOAMYECKHX MOAX0/1aX K CO3/1aHUI0 3HEProd(hHeKTUBHBIX
BBICOKOTEMIIEPATYPHBIX IPOLIECCOB U YCTAaHOBOK;
- OBaieHNEe METOAAMHU PACYETHOIO aHaIN3a MoKasaresiel paboThl 0ObEKTOB
BBICOKOTEMIIEPATYPHOI TEMJIOTEXHOJIOTUY;
- [IpuoOpeTeHne HaBbIKOB MaTEMATUYECKOTO MOIETIMPOBAHNUS BEICOKOTEMIIEPATYPHBIX IPOLIECCOB

U YCTaHOBOK;

- 3y4yeHne TeXHUUECKUX PELICHHI 110 3HEProcOepeKeHUI0 U UX MPOTrpaMMHasl peasin3aius s
00BEKTOB BBICOKOTEMIIEPATYPHOU TEIIOTEXHOJIOTUH;

- [ToaroroBka k pazpaboTke, aHAJIM3Y U OCYIIECTBICHUIO MEPOTIPUATHH IO YHEPTO- U
pecypcocOepeeHHI0 B BEICOKOTEMIIEPAaTyPHBIX MPOIEcCcaX U YCTAHOBKAX.

dopmupyembie y 00yJaronerocs KOMNeTeHIMH U 3alJIaHUPOBAaHHBIC Pe3yJbTaThl 00yYeHHs TI0
JUCITUIIMHE, COOTHECEHHBIE C HHAMKATOPAMH A0CTUKEHUs KOMIIETeHIIUIi:

KOI{ U HAMMCHOBAHHUEC
KOMIICTCHINH

KO}I 1 HAMMCHOBAaHHUEC
HHAUKATOPA TOCTUKCHUS
KOMIICTCHIIMH

3annaHupoBaHHbIE Pe3yJbTATHI 00y4eHH s

[IK-2 Cniocoben
OCYLIECTBIISITH Pa3paboTKy,
MOJIEpHU3ALMI0 00BEKTOB
TETJIOPHEPTETUKU U
TCINIOTEXHUKH, B TOM YHUCJIC
C Y4E€TOM KpUTEpHEB
KOHIICIIIINN YCTOI\/JILII/IBOFO
pa3BUTHSA

N-2mk-2 Pa3pabaTsiBaet
MEPOTPUSTHSI [I0 SHEPTO- U
pecypcocOepeKeHHIO B
DHEPreTUKE U
POMBIIICHHOCTH

3HATh!

- Knnaccudukanuio n obmactu npuMeHeHUs
TOILTUBHO-3HEPIrETHUECKUX PECYPCOB,
IMPaBOBbLIC, TCXHUYCCKUC, DKOHOMUYCCKHUC,
HKOJIOTUYECKUE OCHOBBI
sHEprocoepekeHus (pecypcocoepexeHus).

YMETB:
- OueHnBaTh NOTEHLUAJ SHEPTO- U

pecypcocOepekeHUst Ha 00BEKTe
JESTEILHOCTH 32 CUET MPOBEACHUS
pecypcocOeperarmmux MEPOTPUITHIA..

TIK-2 Cnocoben
OCYIIECTBISITH pa3padoTKy,
MOJICpPHU3AIUIO0 0OHEKTOB
TEIUIODPHEPTETUKH U
TCINIOTEXHUKH, B TOM YHUCJIC
C YUETOM KpPUTEpPHEB
KOHIICIIIIUN yCTOI\/’I‘-H/IBOFO
pa3BUTHUSA

NI-3nk-2 Onpenensier
TE€XHUKO-3KOHOMHUYECKHE
MO0Ka3aTeau 0ObEKTOB
TEIUIO3HEPTeTUKH U
TETUIOTEXHHUKH, TIPOBOIUT
aHanu3 3QPeKTUBHOCTH
NPUMEHEHHS TIPOSKTHBIX
peLeHuit

3HATH:
- 3aKOHBI U OCHOBHBIE (PU3UKO-
MaTeMaTHYECKHE MOJIENH NTepeHoca
TEIUIOTHl U MacChl IPUMEHUTENBHO K
TEIUIOTEXHUYECKUM U
TEIJIOTEXHOJIOTMYECKUM YCTaHOBKAM U
CUCTEMAM.

YMETh:

- PaccuntbiBaTh 1 aHATM3UPOBATH
IIPOLECCHI TEMIOMACCONIEPEHOCA B
AJIEMEHTAaX TEIJIOTEXHOJIOTHUYEeCKUX
YCTaHOBOK.




2. MECTO JJUCHUILJIMHBI B CTPYKTYPE OBPA3OBATEJILHOM NPOT'PAMMBI BO

JucuumnimHa OTHOCHUTCS K OCHOBHOW mpodecCHOHaIbHOM 00pa3oBaTeNpHOM IMporpaMme
YcToliunBoe pa3BUTHE B 3HEpreTuke U npomelnuieHHoCTH (nanee — OITOII), HampaBieHus MOATOTOBKU
13.04.01 TemmosHepreTnka © TEIUIOTEXHUKA, YPOBEHb OO0Opa3oBaHUsA: BhICIIee OOpa3oBaHHE -
Marucrparypa.

basupyercs Ha ypoBHe BbIclIero o0pa3oBanus (6akaiaBpuaT, CIICUATIHUTET).

PesynbTarel 00yueHus1, MOTYYCHHBIE TIPU OCBOCHUU JTUCIUTUIHHBI, HEOOXOIUMBI IPU BBIMTOJTHCHUN
BBIMTYCKHOM KBaJTN(UKALMOHHON pabOTHI.



3. CTPYKTYPA U COAEPKAHUE JUCHUIIJINHbI

3.1 CTpyKTypa THCHUNIHHBI
OO01as TPyJI0eMKOCTh JUCHUTUTMHBI COCTABIISIET 6 3a4€THBIX eIUHMIL, 216 9acoB.

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

Pasnenbl/TeMbl § 5| e ™
Ne JTUCIUTUTAHBL/ (D OPMBI g 2|8 OHTaKTHas pabora cp CopneprkaHue caMOCTOSTENTFHON paboThl/
/i POMEKYTOUHOM o &| 3 Koncynbranus UKP PaGora B Hozroroska k METOMYECKHE YKAa3aHUs
aTTeCTAINH 8| © | Jlex JIab | Ip A CeMECTDE aTTeCTalluu
o KITP 'K HKKIT | TK P /KOHTPOITS
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
1 Teopust HHTEHCUBHOTO 32 2 8 - 12 - - - - - 12 - CamocmoamensHoe usyuenue
SHEprocOepeReH s Kak meopemuueckoz0 mamepuana: N3yuenue
CPE/CTBO CO3AaHUs JIOTIOJTHUTEJIBHOTO MaTepHaia o pasjieny
3 eKTHBHBIX "Teopus HHTEHCUBHOTO 3HEProcOepeskeHNst Kak
MPOLIECCOB U YCTaHOBOK cpeacTBo co3aaHus 3PpQEeKTHBHBIX MTPOLIECCOB U
1.1 | Teopus UHTEHCUBHOTO 16 4 - 6 - - - - - 6 - yCTaHOBOK"
9HEprocOepekeH s Kak Ilodzomoexa Kypcosou padomwi: Kypcopas
METOJIOTIOTHSI CO3/IaHUs paborta npeacTaBiIeHa B BUAE KPYITHOHN 3a1a9u
9HEPro3pPeKTUBHBIX 10 y4eOHOMY KelCy, OXBaThIBAIOIIEH
BBICOKOTEMIIEPATYPHBIX HECKOJIBKO PACUYETHBIX BOIIPOCOB M BBIOOD
MPOLIECCOB U YCTAHOBOK BapuaHTa IIPOEKTHOTO pemenus. [Ipumep
1.2 Pa3paboTtka u 16 4 - 6 - - - - - 6 - 3aaHHs:

HCCIIeIOBaHUE
TCIIJIOBBIX CXEM
H/ICUTU3UPOBAHHBIX
TETJIOTEXHOJIOTHYECKUX
ycranoBok (UTTY).
Onpenenenne
MOTEHIMaja
WHTEHCHBHOT'O
9HeprocoepexeHus

I1o020mogKa K KOHmMpPONbLHOU padome:
Wzyuenne maTepuainos 1o paszaerny Konnenmus
HMHTEHCUBHOT'O HEProcOepekeHus KaK
METOJIOJIOTUS CO3/1aHMs SHEProd(P(EeKTHBHBIX
BBICOKOTEMIIEpATYPHBIX IPOLIECCOB U
YCTaHOBOK U ITOJrOTOBKA K KOHTPOJIBHON
pabote

Ilodzomoeka Kypcosozo npoexma: KypcoBoit
MPOEKT BBINONHAETCS 110 UHAUBHIYaTbHOMY
3a7aHuio. B pamMkax paboTsl HEOOX0ANMO
paccunuTaTh OCHOBHBIE ITOKa3aTesn paboThl
000pynoBaHus, BEIOpATh ONTUMAIBHOE
pemenre. KypcoBoif mpoekT nmpexycMaTpruBaeT
TIOACHUTEJIbHYIO 3aIIUCKY C pacuc€TaMu U
rpadudeckyro yacte. [lomydenne 3aganus Ha
KypCOBOHM NPOEKT. Y TOUHEHUE UCXOJIHBIX
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JAHHBIX.
H3yuenue mamepuanos 1umepamypHsix
UCHOUHUKOG:

[1], m.1
[2], m.1
[3], m.1
[8], m.1

Uccaenosanue
JENCTBYIOIUX
YCTaHOBOK

32

12

12

2.1

AHanu3 pe3ynbpTaToB
HCCIIeI0BaHUs
BBICOKOTEMIIEPaTypPHBIX
MPOIIECCOB U YCTAHOBOK

16

2.2

HccnenoBanue
TEIUIOBBIX CXEM
JEUCTBYIOIIUX
TEIUIOTEXHOJOTHYECKUX
YCTaHOBOK

16

Ilodzomoeka Kypcosozo npoexma: KypcoBoit
TIPOEKT BHITIOHSACTCS 110 HHANBHAYATHHOMY
3amaHnio. B pamkax paboTel HEOOXOIUMO
paccunuTaTh OCHOBHBIE ITOKa3aTelld paboThI
000pyI0BaHUs, BEIOPATh ONTUMAIIEHOE
peuienue. KypcoBoii npoekT npenycmarpuBaeT
TMOSACHUTEJIbHYIO 3aIIUCKY C pacucTaMu U
rpaduyeckyo 4acTb. B 3aqanue BXoauT pacuer
CIEIYIOUINX TTOKa3aTelNeil: peKuMHbBIE
mapaMeTphI AIEMEHTOB TEITOBOH CXEMEI,
XapaKTePUCTHKH YHEPTOTIOTPEOTICHNUS,
mmokasarenu sHepro3ddexkTuBHOCTH.
Ilo020moeKa K KOHmMPOIbHOU padome:
Wzyuenune maTepuaiios mo paszaerny Pa3paboTka
W HCCIIeI0OBaHHE TETUIOBBIX CXEM
HUACAIIM3UPOBAHHBIX TCIIJIOTEXHOJIOTUYCCKUX
ycranoBok (MUTTY). Onpenenenue nmoreHya€a
MHTEHCHUBHOI'O SHEProcOepe eHUs! 1
MOATOTOBKA K KOHTPOJIBHOU paboTe
Ilodzomoska Kypcosoit padomul: Kypcopas
paboTa mpecTaBiIeHa B BHIE KPYITHOH 3a1aun
o y4eOHOMY Keiicy, OXBaThIBAIOMICH
HECKOJIBbKO PACYETHBIX BOIIPOCOB U BEIOOP
BapHWaHTa MIPOEKTHOTO perreHus. [Tpumep
3aIaHHS:

Camocmoamensroe usyuenue
meopemuyeckozo mamepuana: VI3yaenue
JIOTIONTHUTEIHHOTO MaTepraa o pasaery
"UccnenoBanne AEUCTBYIONIUX YCTAHOBOK"
H3yuenue mamepuanog numepamypusix
UCHIOYUHUKOB:

[1], n.3




[4], n.1

3 [TepcriekTHBHBIC 32 12 12 Ilo0dz0mogKa K meKyuiemy KOHmpoio:
MOJIeIH [ToBTOpEeHe MaTepuaa o paszaety
SHEprocoeperarommx "ITepcrieKTHBHBIE MOJIENTN SHEPrOoCcOEpEraronx
YCTaHOBOK. yCcTaHOBOK. VccienoBanne BHEITHETO U
UccnenoBanne COTIPSKEHHOTO TerutoooMena"
BHEILIHETO U Ilo020moeKka K KOHmMPOIbHOU padome:
COTIPSKEHHOTO Wzydenne maTepuaioB Mo pa3uery
TEIUI000MEHa [epcrieKTHBHBIE MOJIEIH YHEPTOCOSPETarOIITIX
3.1 UccnenoBanne 16 6 6 ycTaHOBOK. MccieoBanue BHEILIHETO U
MEPCICKTHBHBIX COTIPSDKEHHOT'0 TEIUIOOOMEHA U NMOAT0TOBKA K
Mozenen KOHTPOJIBHOII paboTte
SHEprocoeperaromx Iloozomogeka Kypcosozo npoexma: KypcoBoii
TTY. Onpenenenue IIPOEKT BBIIIOJIHAETCS 110 UHAUBUYAIbHOMY
sHEeprocOeperaroniero 3amaHnio. B pamkax paboThl HEOOXOIUMO
addekra paccuuTaTh OCHOBHBIC TIOKA3aTEIN PAOOTHI
3.2 Buemnmit 16 6 6 000pyIOBaHuUs, BEIOPATH ONTUMAITEHOE
panvauoHHbINA pemenre. KypcoBoif mpoeKT npemxycMaTpruBaeT
terutooomeH B TTP. MOSICHUTEIBHYIO 3aIICKY C pacdeTaMu
ComnpsikeHHBIH rpadudUecKyro 4acTh. B 3amaHne BXOOHUT pacder
teruiooomer B TTP CIEYIOUINX MOKa3aTenei:
Ilodzomoeka Kypcosoit padomul: Kypcopas
paboTa npezacTaBiIeHa B BHJE KPYITHOM 3a1aun
o yueOHOMY Keicy, OXBaThIBaIOIIEH
HECKOJIbKO PAaCUETHBIX BOIIPOCOB U BBIOOD
BapuaHTa MPOEeKTHOro pemenus. [Ipumep
3aaHuA:
CamocmosamensbHnoe usyuenue
meopemuyueckozo mamepuana: VI3yienue
JIOTIONTHUTEIHHOTO MaTepralia o pasaery
"[lepcrieKTHBHBIE MOJIEIIH YHEPTOCOSPETraroIIIX
YCTaHOBOK. cciieoBane BHEIIHETO U
COTPSKEHHOTO TeruioooMeHa"
H3yuenue mamepuanog numepamypusix
UCHOYHUKOB:
[1], m.1
[2], n.8
[5], m.1
4 Hcnonb3oBanne 32 12 12 Iloozomoexa K mexkyuiemy KOHmMpOJ0:
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YHUCJICHHBIX METOI0B B
HUCCICOOBAHUAX
IMPOIECCOB M YCTAHOBOK

HOBTOpeHI/Ie MaTepuajia no pasaciy
"I/ICCJ'ICZ[OBaHI/Ie TCIIJIOBBIX CXEM ﬂeﬁCTByIOMHX
TCIJIOTCXHOJIOTNYCCKHUX y'CTaHOBOK"

41 YuciieHHBIE METOIBI 16 4 6 - - 6 - Ilodzomoeka Kypcosozo npoexma: KypcoBoit
pacuera TIPOEKT BHITIOHSACTCS 110 HHANBHAYATHHOMY
HEeCTaIMOHAPHON 3amaHuio. B pamMkax paboTel HEOOX0ANMO
teronepenayu B TTY paccunTaTh OCHOBHBIC TTOKa3aTeNn paboThI
4.2 TermnooOMeH 1 16 4 6 - - 6 - 000pyI0BaHNUs, BEIOPATh ONITUMAIIEHOE
NIBUKCHHE pemienue. KypcoBoil IpOeKT npeaycMaTprBacT
MEJTKOANCTIEPCHBIX MOSICHUTEIBHYIO 3aIIHCKY C pacueTaMU U
Y4acTHIl B rpaduyeckyo 4acTb. B 3aqanue BXoauT pacuer
BBICOKOTEMIIEPATYPHOM CIEIYIOUINX TToKa3aTelNeil: pe>KuMHbIE
MIOTOKE apaMeTpsl AIEMEHTOB TEIUIOBOI CXEMBI,
XapaKTepUCTUKH YHEProNnoTpebIeH s,
nokasaTesu 3HeprodddexTHBHOCTH
Ilo020moeKa K KOHmMPOIbHOU padome:
Wzydenne maTepuaioB Mo pa3uery
HccrnenoBanne TEIIOBEIX CXEM JIEHCTBYIOIINX
TEIUIOTEXHOJIOTHIECKAX YCTAHOBOK M
MTOJITOTOBKA K KOHTPOJIBHOI paboTte
Ilodzomoeka Kypcosoit padomui: Kypcoas
paboTa npezacTaBiIeHa B BHJE KPYITHOH 3a1aun
o yueOHOMY Keiicy, OXBaThIBaIOIIEH
HECKOJIBKO PACYETHBIX BOIIPOCOB U BEIOOD
BapHaHTa IIPOEKTHOTo pereHus. [Ipumep
3aaHuA:
CamocmosamensbHoe usyuenue
meopemuyueckozo mamepuana: VI3yienue
JIOTIONTHUTEIHHOTO MaTepralia o pasaery
"HUcnonp30BaHre YHCAEHHBIX METOJOB B
HCCIICIOBAHMAX MPOIECCOB M YCTAHOBOK"
H3yuenue mamepuanog 1umepamypHsix
UCHOYHUKOB:
[6], m.3.7
[7], m.1
Dk3ameH 36.0 - - - 0.5 - 335
Kypcoas padora (KP) 52.0 - - 16 0.3 31.7 -
Bcero 3a cemecTp 216.0 32 48 16 0.8 79.7 335
Hroro 3a cemecTp 216.0 32 48 18 0.8 113.2




IIpumeuanue: Jlex — nexnuu; Jlab — mabopatopusie padotsl; [Ip — npaktuueckue 3anatusi; KIIP — ayautopHbie KOHCYIBTAIIMN 110 KYPCOBBIM
npoektam/pabotam; UKKII — nnauButyanbHble KOHCYIBTALUH 110 KypCOBBIM IpoekTam/padotam; ['K- rpymnmnoBsie KOHCYIbTaIlMK 1O pa3ienaM
muctumuael; CP — camoctosarensHas padora cryaenta; MKP — nnas konraktHas padota; TK — Texymmii KoHTpoib; [TA — nmpomexyTouHas
aTTecranus



3.2 KpaTkoe coaep:kaHue pa3iejioB
1. Teopusi unmeHcugHo20 dHepeochepedtcens KaKk cpeocmao co30anus dGpexmuenvix
npoyeccos u yCmaHno8oK

1.1. Teopust MHTEHCUBHOT'O SHEPTOCOECPEIKEHUS KaK METOJIOJIOTHS CO3aHuUs
SHEPro3(PPeKTUBHBIX BHICOKOTEMIIEPATYPHBIX MPOLECCOB U YCTAaHOBOK

Crpykrypa aucuuriiuHbl. (OCHOBHBIC TOJOXCHHS METOJOJIOTUU  PEIICHUs MPOOIEMBI
SHEprocOepekeHus: [UIisl TEIIOTEXHOJIOTUYECKUX OO0BEKTOB. TepMoIuHAMUYECKH UACaTbHBINA
TEIUIOTEXHOIOTHYeCKHd 00BhekT. CHcTemMa Mokaszareneil dHepronoTpedIeHUsT M dHEPreTUIeCKOn
s¢dexTuBHOCTH  TemoTexHojoruueckux  ycraHoBok  (TTVY).  3agaun  MHTEHCHBHOIO
SHEprocOepekeHus. AJTOPUTMBbI PEIIEHUS 3aJad HWHTEHCUBHOTO HHEProcOepexeHus s
NEHCTBYIOIIMX U CO3JAaBa€MbIX TEIUIOTEXHOJIIOTUYECKUX OO0BbeKTOB. llepcrekTuBHas MoOJelb
TEIUIOTEXHOJIOTUYECKOT0 00bekTa. CTPYKTYpHasi MOJENb TEIIOTEXHOJIOTHYECKOT0 00BEKTA. .

1.2. Pa3zpaboTka u ncciae10BaHUE TEIJIOBBIX CXEM HJ1€aTH3UPOBAHHBIX TETIOTEXHOIOTUYECKUX
yctanoBok (UTTYVY). Onpenenenne noreHnnaia MHTEHCUBHOTO SHEPTOCOEPEIKEHHS

Knaccudukanus TenioTeXHOJIOTHUYEeCKHUX MPOLIECCOB O TeMiieparypHoMy rpaduky. McxoaHsie
JaHHBIE U1 pa3pabOTKKW M pacdyeTHOro aHayimia TerioBod cxemMbl UTTY. BapuaHThel TEmIOBBIX
cxem UTTY B 3aBucMMOCTH OT TeMIlepaTypHOro rpaduka mporecca. Pa3zpaboTka anropurma
pacuera TerioBoit cxembl UTTY. Pacuer noreHnnana MHTEHCUBHOTO 3HEPrOCOEPEKEHNUS. .

2. Uccnedosanue 06116’77’16]/}01141/[)6 YCMaHoO60K

2.1. AHanu3 pe3yabTaTOB UCCIIEI0BAaHUS BBICOKOTEMIIEPATYPHBIX MPOLIECCOB U YCTAHOBOK

Knaccugukanus MeToq0B HCCIEIOBaHUS BBICOKOTEMIEPATYPHBIX IPOLIECCOB M YCTAaHOBOK.
TennorexHn4yeckne 0OCIeTOBaHMS, TIPOMBIIIJICHHBIE U JTAOOpaTOpHBIE dKcriepuMeHTh. O0paboTKa
pe3yabTaTOB (PU3MUECKOr0 HKCHEPUMEHTA. AMIMPOKCUMALUSA HKCIEPUMEHTANBHBIX M PAacUETHBIX
naHHbIX cpenctBamu cpeasl Mathcad. TlomHeiii paxTopHbiil skcniepumenT (I1PD) U rpaaueHTHBIH
METOJ B HCCIEJAOBAaHUM IIPOLECCOB M YCTaHOBOK. IlocTaHOBKa 3ajaud MHOTO(aKTOPHOIO
uccienoanust TTY npu 3HaYUTENTEHOM KOJIHMYECTBE (PaKTOPOB..

2.2. UccnenoBanue TEIUIOBBIX CXEM JAEHCTBYIOIIMX TEIUIOTEXHOJIOTUYECKUX YCTAHOBOK

Pacuer TemnoBoro OanmaHca TeruiorexHonoruueckoro peakropa (TTP). Koadpounuent
TEIUIOOTAAYM Ha HaApYyKHOW MOBEpXHOCTH orpaxiaeHus TTP. Pacuer termonoreps uyepes
orpaxxaenne TTP B oxpyxaromyto cpeay cpeacrBamu cpeasl Mathcad. Pacuer temnmonoreps ¢
TPAHCIIOPTHBIMU CPEJICTBAMU B OKpPYXKaWIIyl0 cpeay (Ha TpuMepe TYHHEIbHOW Teun).
Hcnonp30Banue yncia eIMHULL IEPEHOCA B PACUETE TEMIOBBIX CXEM..

3. HepcnekmueHble Mooenu 9H€DZOC6€D€ZCUOWZ/DC YCnaro6O0K. Hccnedosanue snewirne2o u
CONPANCEHHO20 menioooMena

3.1. UccnenoBanue nepcneKTUBHBIX Mojienelt sueprocoeperatonux TTY. Onpenenenue
sHeprocoeperaromiero 3 dexra

[Tonstue nepcnexktuBHoi momenu TTY. Ompenenenue sHeprocoeperatomero >pdexra mnpu
pPEreHepaTUBHOM W BHEIIHEM JIONIOJIHUTEIBHOM TEIUIOMCIIONB30BaHUH. TepMOXUMHUYECKast
pekynepaiuss B TTY Ha ocHOBe KOHBepcHM mpupojHOro rasza. Kiaccugukanus crnoco6oB
TEPMOXMMHYECKON peKynepaluu TeIoBbIX oTxoAoB TTY. Maremarndeckoe ONMCaHUE,
[IporpaMMHasi peajn3anusl..

3.2. Buemmnuii paananuonssiii Teriooomen B TTP. Conpsioxennsrii Termooomer B TTP
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Knaccuueckuil 30HaIBHBIA METOJ] pacdyeTa BHEIIHEro pagudanuoHHOro Tersioodomena B TTP:
MaTEMAaTHYECKOE OMNMCAHME M IPOrpaMMHas peanus3anus. AJITOpPUTM pacdeTa CONPSKEHHOTO
terioooMena B TTP. Ilporpammuas peanuzanus pacdeTa BHEIIHETO paguallMOHHO-KOHBEKTUBHOTO
U CONPSKEHHOT0 TEIUI00OMEHa Ha ITpUMEpe HarpeBaTeIbHOM MeYH..

4. Ucnoav3osanue YUCieHHbIX MEeMo008 8 UCCAEO08AHUSIX npoyeccos u ycmaHo60K

4.1. YucneHHble METO/IBI pacyeTa HecTalMoHapHou Teronepeaaun B TTY

MeTol KOHTPOJBHOTO 00BEMa, Y4eT TPaHWYHBIX YCJIOBHI, YHCTO HESBHAs CXEeMa pacyera,
METOJI TIPOTOHKH (Ha MpUMEpPE HECTAIIMOHAPHOHN TEIUIoNepeayn Yepe3 MIOCKYI CTeHKY). Pacuer
KOJINYECTBA TEIJIOThI, AKKYMYJIUPYEMOM KIIAIKOM. .

4.2. TennooOMeH U JBUKEHHUE MEJIKOIMCIIEPCHBIX YaCTUIl B BHICOKOTEMIIEPATYPHOM ITOTOKE
KonuenryanbHast MoJienb U MaTEMAaTUYECKOE ONMcaHue Ipouecca. [Iporpammuas peanuzanus
YHCIIEHHOTO pElIeHus cucTeMbl AuddepeHnnaibHbIX ypaBHeHuit B cpene Mathcad..

3.3. TeMbl NIpaKTHYECKUX 3aHATHH
1. ITpumepsl poOLECCOB M YCTAHOBOK € 00pabOTKONM MEJIKOAUCIIEPCHOTO TEXHOJIOTHYECKOTO
MaTepuaia (KUISIILUN CJI0H, B3BELIEHHbIH Ci10i1). @OpMUpOBaHUE CUCTEMbI YPABHEHUH,
OIKCBIBAIOLINX JABHKEHHE U TEIUIOOOMEH YacTHUI] B BHICOKOTEMIIEPATypHOM I'a30BOM IIOTOKE.
OcobeHHOCTH MPOTPAMMHOM pealiu3allii YUCICHHOTO PEIICHUS CUCTEMBI
muddepeHIManbHBIX YpaBHEHH B cpee Mathcad.
OcBoenue nporpamMmsl pacyera TTP ¢ magaronym cioeM 4acTull, ABMKYIIMMCSI HABCTPEUyY
BOCXOZSILEMY ITIOTOKY I'a30B. BbIIIOJIHEHNE pacyeTHOTO UCCIIEIOBAHNUS.;
2. Oco0eHHOCTH pealTu3aluy IUKINIeCKIX pacyeToB B cpene Mathcad. OcBoenue
porpaMMbl pacyeTa (METO10M KOHTPOJILHOIO 00beMa MO MOJIHOCThIO HESBHOM cxeMe)
HECTallMOHAPHOM TEIIONPOBOJHOCTH Yepe3 MHOTOCIIONHYIO CTEHKY. Brinonnenune
pacyeTHOro UCCIIEI0BAHUSA: U3MEHEHUE BO BPEMEHH KOJIMYECTBA TEIUIOTHI, aKKYMYJINPYEMOTO
CTEHKOM; OlleHKa BPEMEHHU 1E€PEX0/1a TEIIOBOTO COCTOSIHUS CTEHKU B CTallMOHAPHOE
COCTOSIHHME.;
3. PaguanuonHelie moToku B paboueM npoctpanctse TTP. Yuer KoHBEeKTUBHOM
COCTaBJIAIOLIEH BHEIIHETrO Term1oooMeHa. POpMHUPOBAHUE CUCTEMBI YPABHEHUH JUIS
PEe3yNbTUPYIONIMX TEMJIOBBIX TIOTOKOB B paMKax KJIaCCUYECKOT0 30HAJIbHOTO METO/1a pacyeTa
BHEIIIHEro TeriooomMena. Onpenenenne ko3 ueHTa TenaoBoro U3Iy4yeHHs ra3a, yriioBbIX
KOA((UIIMEHTOB U3JTyUYEHUsI MEX/ly TOBEPXHOCTHBIMHU 30HAMH.
OcBoeHMe MPOrpaMMbl pacyeTa BHEIIHETO paANallMOHHO-KOHBEKTUBHOTO U COTIPSKEHHOTO
Ter1000MeHa HarpeBaTesIbHOM 1euu. BrinonHeHne pac4eTHOrO UCCIIEJOBaHMS;;
4. OcBoeHnue nporpammsl pacuera TenaoBoi cxeMmbl TTY ¢ TepMoXUMUYECKON peKyTieparei
TEIJIOTHI F'A30BBIX OTXOJ0B HAa OCHOBE ITApOBOM KOHBEPCUM MPUPOAHOro rasa. McecinenoBanue
3aBHCHUMOCTH BHJIMMOTO YJEJIBHOTO PacXoja TOIJIMBA U 3Heprocoeperaronero s¢dexra ot
pexuMHBIX mapameTpoB TTY: Temneparypsl CHHTE3-Ta3a, yAEIBHOIO pacxo/a napa.;
5. Pacuer B cpene Mathcad koadduirenta cymmapHo# (pagualioHHON 1 cBOOOIHO-
KOHBEKTHBHOM) TEIJIOOTIayH Ha HapYyXKHOU noBepxHocTu orpaxaenust TTP. Pacuer
IUIOTHOCTH TEIUIOBOTO MOTOKA uepe3 orpaxacHue TTP B okpysxaromiyto cpeny ¢
WCIIOJIb30BaHUEM UHTErpayoB. [IporpamMmmuas peanusanus pacuera TerioBoi cxemsl TTY B
cpene Mathcad Ge3 ncnonb30BaHUS U C HCTIONB30BaHUEM YKcna enunull nepenoca — NTU.;;
6. . O6padoTka pe3ynbTaToB HccienoBanus TTY B cpene Mathcad. JIuneitHas u crutaifs-
UHTEpHoJsIIKA. MeTol HauMeHbIIUX KBaApaToB B cpeae Mathcad: BcTpoeHHbIE (PyHKIMH
WM nipsimast peanusanus. [I[pumepsl: HopMalibHas CKOPOCTh PACIPOCTPAHEHUS IIJIAMEHH;
TEIUIONPOBOAHOCTD JUCIIEPCHOTO MaTepHualia; mapameTpuyeckas uaeHTU(GUKaus
MaTeMaTUYeCKON MOJIeNIM TYHHEIbHON Me4H; MOIHBIN (aKTOPHBIN SKCIIEPUMEHT U
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rpaIMEHTHBIA METO/I B 337]a4€ ONpeieNICHUs TEIJIONPOBOAHOCTH KOKCOBOTO OCTAaTKa
(mponyKTa MUpoJin3a UINH); ONpeaeIeHne TeMIIepaTypHBIX MapaMeTpOB UKINYECKH-
CTallMOHAPHOI'O COCTOSIHUS KOMIIAKTHOTO peEreHeparopa (pereHepaTuBHOM roOpenkm).;

7. Pa3pabotka termoBoit cxembl UTTY cormacHo 3aanHOMY TeMIIepaTypHOMY IrpaduKy
npoiiecca. CocTaBlieHHE YpaBHEHUN TEIJIOBOTO OajaHca 3JIEMEHTOB Ter1oBoi cxembl UTTY
C YYETOM YCIIOBHI Hleann3alii yCTaHOBKH. Pa3paboTka anropurma u mporpaMmHas
peanu3anus pacuera TermioBoit cxemsl UTTY B cpene Mathcad. Onpenenenue
TEOPETUUYECKOI0 MUHUMYMa SHEPronoTpeOIeH s, MOTeHIIMAajla UHTEHCUBHOTO
HEProcOepeKEHUS;

8. neanu3upoBaHHbIE BHICOKOTEMIIEPATYPHbBIE TEIIOTEXHOJIOTUYECKUE YCTAHOBKH:
TEXHOJIOTHS (POPMUPOBAHUS TETUIOBBIX CXEM, TIOCTPOCHUS TEMIIEPATyPHBIX TPa(UKOB,
pa3paboTKu MaTeMaTH4yeckoro onucanus. PaspabdoTka B cpeae Mathcad 6510koB,
o0ecreunBaroIIMX PACYET TEIJIOBBIX CXEM BBICOKOTEMIIEPATYPHBIX TEIJIOTEXHOJIOTHUYECKUX
ycranoBoK (BTYVY): 6110k pacuera marepuabHOTrO 6anaHca rnpoiiecca ropeHusl TOIUINBA;
OTKCaHKE TETJIOBOTO TIOTOKA C Ta30BBIMU OTXOAaMH KaK (PyHKIIUU TEMIIEPaTypHI.

3.4. Tembl 1a60paTOPHBIX PadoT

HE IpEAYyCMOTPEHO

3.5 KoncyabTauuu

N

Ayoumopuwie KoHCYIbMAYUU O KYDPcosomy npoekmy/pabome (KIIP)

PYKOBOACTBOM HACTABHUKaA (npenonaBaTem{). B paMKax 4YaCOB Ha TIPYIIIIOBbIC

Koncynpramum HampaBieHbl Ha BBINIOJIHEHHE PAa3/eiOB KYpCOBOTO MPOEKTa TOJ

KOHCYJIbTAIlMM pa30mparoTcs HamboJiee BaXKHBIC YAaCTH PACUYCTHBIX 3aJaHWil pasjena
"Teopusi MHTEHCUBHOTO DJHEProcOepeeHHsl Kak CpeACTBO co3AaHus 3(P(PEKTUBHBIX
MPOIIECCOB U YCTAaHOBOK"
KoHcynbpTanum HampaBieHbl Ha BBIIOJIHEHUE pPa3JeioB KypCcOBOIO MPOEKTa TMOJ
PYKOBOJICTBOM HacTaBHUKa (mpemojaBarensi). B pamMkax dYacoB Ha TpyMIOBBIC
KOHCYNbTallMM pa30uparoTcs Hauboliee Ba)KHbIE YacTH PACUYETHBIX 3aJaHHil pasjaena
"Pa3paboTtka u UCCIIeIOBaHKE TEIJIOBBIX CXeM nJeaIn3UPOBAHHBIX
TerioTexHonorndeckux ycraHoBok (UTTVY). Ompenenenue moTeHIMala WHTEHCHBHOTO
sHeprocoepexkeHus "
KoHcynbTanum HampaBieHbl Ha BBIIOJHEHHE PA3[elioB KYpCOBOIO MPOEKTAa MOJ
PYKOBOJICTBOM HacTaBHUKa (mpemojaBarensi). B pamkax dYacoB Ha TpYMIOBBIC
KOHCYNbTallMM pa30uparoTcs Hauboliee Ba)KHbIE YacTH PACUYETHBIX 3aJaHHWil pasjaena
"AHan13 pe3yabTaTOB UCCIIEIOBAHMS BRICOKOTEMITEPATYPHBIX MTPOIIECCOB U YCTAHOBOK".
KoHcynbTanum HampaBieHbl Ha BBINOJHEHHE PA3[elioB KYypCOBOIO MPOEKTAa MOJ
PYKOBOJICTBOM HacTaBHUKa (mpemojaBarensi). B pamkax dYacoB Ha TpYMIOBBIC
KOHCYNbTallMM pa30uparoTcs Hauboliee Ba)KHBIE YAacTH PACUYETHBIX 3aJaHHWil pasjena
"HccnenoBaHue TEIUIOBBIX CXEM JIEUCTBYIOIIUX TEIUIOTEXHOJIOTHYECKUX YCTAaHOBOK'.
I'pynnogvie koncyromayuu no pasoeiram oucyuniunsl (I'K)

OO6cyxieHrne MaTepuaioB 1o Keiicam pasnena "Teopuss HHTEHCUBHOTO SHEPTrocOepeKeHUs
KaK CpeJCTBO co3/aHusl () (PEeKTUBHBIX MTPOIECCOB M YCTAaHOBOK"

OO6cyxnenre MaTepualioB 1Mo Keiicam pasjaena "MccnenoBanue 1edCTBYIOMNUX YCTAHOBOK"
Ob6cyxneHnne  MaTepuasioB 1o  keiicam  pazmena  "llepcrexkTuBHBIE — MOJENH
sHeprocOeperalonx yCTaHOBOK.  lccienoBaHWe  BHEIIHETO U CONPSDKEHHOTO
TeriooomeHa"

OO6cyxneHne MarepuaioB Mo Keiicam pazzaena "Mcmonp3oBaHWE UYMCIECHHBIX METOJIOB B
HCCIIEIOBAaHMAX MTPOLIECCOB U YCTAHOBOK"
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HUnousuoyanvuvle koHcyIbMayuu no Kypcogomy npoemy /pabome (UMKKII)

Koncynpranuu npoBogsTcs mo pazzaeny "Teoprs MHTEHCHUBHOTO PHEProcOEpeKeHUs Kak
METOJIOJIOTUST CO3JIaHUsl SHEProd(PPEKTUBHBIX BBICOKOTEMIICPATYPHBIX MPOIECCOB U
YCTaHOBOK".
Koncynpranuu npoBoastes mo pasneny "Pa3paboTka w UCCIIEIOBAaHHE TEILIOBBIX CXEM
WJICATM3UPOBAHHBIX  TEIUIOTeXHOJorndeckux  ycraHoBok (MTTY).  Omnpenenenue
MOTEHI[Mala HHTEHCUBHOTO YHEprocoepekenus".
Koncynpranum mnpoBomsaTcs 1o pasaeny "AHanu3  pe3yibTaTOB  MCCIEIOBAHHS
BBICOKOTEMIIEPATYPHBIX MTPOLIECCOB U YCTAHOBOK'.
Koncynbranuu npoBoaarcs no pazaeny "MccienoBaHue TEIIIOBBIX CXEM JEUCTBYIOLIUX
TEIJIOTEXHOJIOTHYECKUX YCTAaHOBOK'".

Texywuti konmpoas (TK)

KoHcynpTanuu HamnpaBieHbl HA NOJyYEHUE MHAWBHUIYAIBHOTO 3aJaHMsl ISl BBIIOJIHEHMS
KOHTPOJIbHBIX MEpONpUATU Mo pazaeny "MccnenoBanue AeHCTBYIONIMX YCTAHOBOK"
KoHcynpranum HanpaBieHbl Ha NOJyYE€HUE MHAWBUIYALHOTO 3aJaHMsl ISl BBIIOJIHEHUS
KOHTPOJBHBIX MeponpusiTuii mo pazaeny "llepcrekTuBHbIE MOJENIHM IHEPTOCOEPETratOIINX
yCTaHOBOK. VcciiejoBanre BHEITHETO U CONPSKEHHOTo TerioooMeHa"

Koncynpranum HamnpaBieHbl Ha MOMy4YeHUE MHAWBHUIYATBHOTO 3aaHUs 711 BHIMOTHEHUS
KOHTPOJBbHBIX MEpONpUsATHH 1o paszzaeny "Mcnonb3oBaHHME YHUCIEHHBIX METO/IOB B
HCCIIETOBAaHMIX MPOLIECCOB U YCTAHOBOK"

3.6 TemaTnka KypcoBBIX MPOEKTOB/KYPCOBBIX padoT

2 Cemectp

Kypcosas pabora (KP)
I'pa¢uk BbINOJTHEHHS KYPCOBOI'0 NPOEKTA

1-11 | 12-15 | 3auerHas

Henensa

Paznen
KypCOBOI'O
MIPOEKTA

1

2

3amura
KYpCOBOTO
MIPOEKTA

O0Bem
pasnena, %

35

65

BrinmonHeHHBIH
00BeM
HapacTaroumM
urorom, %

35

100

Howmep paszpnena

Pa3znen kypcoBoro npoekra

1

O030p TeXHUYECKHX peIIeHUH 110 3alaHHOM TeMaTHKe. BbiOop HanpaBieHus

pa3paboTKu

Pacuets u PaCUYCTHBIC UCCIICAOBAHUA 10 BLI6paHHOMy HaIIpaBJICHUIO

pa3paboTKu
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3.7. CooTBeTCTBHE Pa3/1eJiOB IHCHHMILIMHBI U OpMHUPYEMBbIX B HUX KOMIIeTEeHIIU

Howmep paznena
JUCIUILINHBI (B

O1eHOYHOE CPECTBO
(THI ¥ HAUMEHOBAaHUE)

3amaHupOBaHHBIE PE3yAbTaThl 00YUEHHUS MO TUCIUIUINHE Komst
(B COOTBETCTBUH C pa3zieiioM 1) HMHJMKAaTOpOB COOT];e?lT ;3 e
1/2|3]4
3HaTh:
Kiaccudukanuio u 061acTi NpuMEHEHHUS TOTUIUBHO- Kontponbnas pabora/KM-2. MccnenoBanue
SHEPTEeTUUYECKUX PECYpPCOB, IPABOBBIC, TEXHUUECKHUE, VJ-20k2 + TETJIOBOM CXEMBbI HneaJEmeOBaHHoﬁ
HKOHOMMYECKHE, IKOJIOTUIECKIE OCHOBBI YHEProcOepeKeHMS TEIJIOTEXHOJIOTHYECKON YCTaHOBKHU
(pecypcocOepexeHus)
3aKOHBI M OCHOBHBIE (PU3UKO-MATEMATUYECKUE MOJICITH KonTponbnas pabota/KM-1.0cHoBHBIE
IEPEHOCA TEMJIOTHI U MACCHI IPUMEHUTEIBHO K V-3 + MOHSTHSI O TeIUIoBOM pabote BTY
TEIUIOTEXHUYECKUM U TETNIOTEXHOJOTUYECKHM YCTAaHOBKAaM U
CUCTEMaM
Ymern:
OneHuBaTh MOTEHIMA YHEPTO- U pecypcocOepekeHus Ha Kontponbnas pabora/KM-4. UccrnenoBanue
00BEKTE AEATETLHOCTH 3a CUET MPOBEICHUS TETJIOBOM CXEMBbI TEMIOTEXHOJIOTMYECKOM
pecypcocOeperaronmx MEpOnpUsITHH. YCTaHOBKHU
W-21ik-2 +
[Tpo6nemuas nexus/KM-5. Jloknan ¢
Ipe3eHTalMel KypcoBOro MpoeKTa Ha
KOH(epeHIun
PaccunThiBaTh M aHANM3UPOBATH MPOLIECCHI KonTponbnas padora/KM-3. Annpokcumarius
TEIJIOMAcCONEepPeHOca B AIEMEHTaX TEIJIOTEXHOJIOTMUYECKUX NJ1-3nk-2 + pe3yJIbTaTOB UCCIIEI0BAaHUS
YCTaHOBOK TEIJIOTEXHOJIOTUYECKON YCTAHOBKHU
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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
2 cemecTp

dopma peanuzanuu: Beictynienne (I0KIam)
1. KM-5. loknaz ¢ mpe3eHTalue KypcoBoro npoekra Ha kondepenimuu ([Ipodnemuas
JICKITHS )

Popma peanuzamu: KommerorepHoe 3aganue
1. KM-2. UccnenoBanue TEMIOBON CXEMbI UICATU3UPOBAHHON TEIIOTEXHOJIOTUYECKOM
ycranoBkH (KontponbHas pabora)

Dopma peanuzaruu: [lncemennas pabota
1. KM-1.0cHoBHbIe IoHATHS 0 Tet10Boi padote BTY (KonTponbsnas padbora)
2. KM-3. Annpokcumanus pe3yJabTaTOB UCCIEI0BAHUS TEIIOTEXHOIOTHYECKOW YCTAaHOBKH
(KontponpHas pabota)
3. KM-4. UccnenoBanue TEIJIOBOM CXeMbI TEIJIOTEXHOJIOrHYecKkol yctaHoBKU (KoHTponbHas
pabora)

bamibHO-peNTHHIOBasA CTPYKTYpa AUCLUILINHEI ABIISAETCS MPUIOKEHUEM A.
bamibHO-peldTHHTOBas CTPYKTYpa KypcoBOil paboThI SBIIE€TCS IpUIIoKeHUEM b.

4.2 IIpoMe:XyTOUYHasI aTTECTALUSA 110 JAUCUMILIMHE

Oxzamen (Cemecmp Ne2)
Onenka ompenensiercss B cOOTBETCTBUM ¢ [lonokeHuem o OayIbHO-PEHTHMHIOBOM cHUCTEME AJs
ctyneHntoB HUY «MOW» Ha OCHOBaHMM CEMECTPOBOM M 3K3aMEHAI[MOHHON COCTaBJISIOLIMX.
OneHka 3a KypcOBOM MpOEKT ompenaensercs B COOTBeTCTBUM c [lonoxkeHueM o OayuibHO-
peiiTuHroBoil cucreme mnsa cryneHtoB HUY «MOW». B npunokeHne K TUIUIOMY BBIHOCHTCS
OLICHKA 32 CEMECTP U 32 KypCOBOH MPOEKT.

Kypcosas paboma (KP) (Cemecmp Ne2)
Onenka 3a ceMmecTp ompezensercs B cooTBeTcTBUM ¢ [losnokeHneM o OasibHO-pEeHTHHTOBON
cucreme ans cryaeHtroB HUY «MOW» Ha ocHOBaHMM CEMECTPOBOM M 3K3aMEHAllMOHHOMN
cocraBisomux. OLIEHKa 3a KypCcOBOM NPOEKT ompexaensercss B coorsercTBun ¢ [lonoxenuem o
OaTbHO-pEUTHHTOBOM cucteme s cryaeHtoB HUY «MBOW» Ha ocCHOBaHUM CEeMECTpPOBOM
COCTaBJISIOLIEHN U OLEHKHU 32 3alIUTy. B npuioxeHne K AUIIOMY BBIHOCUTCS OLIEHKA 33 CEMECTP U
3a KypCOBOM ITPOEKT.

B numiom BeICTaBIsSETCS OLIEHKA 3a 2 CCMECTD.

Ipumeuyanue: OeHOYHBIE MAaTEPUAITHI 11O TUCIMITIMHE IPUBEICHBI B (DOHIIE OIEHOYHBIX
matepuanos OITOII.

5. YYHEBHO-METOANYECKOE OBECIHEYHEHUE JUCHUIIJINHBI

5.1 ITeyaTHbIE U IJIEKTPOHHbIE H3IAHNUS
1. [Tomog, C. K. MeTtoas! pa3pabOTKH U HCCIIETOBAHUS BHICOKOTEMITEPATYPHBIX MPOIIECCOB H
YCTaHOBOK : yuyeOHOe mocobue mo Kypcy "MeToabl co3IaHus U UCCIeT0BaHUS
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BBICOKOTEMIIEPATYPHBIX MTPOLIECCOB M YCTAHOBOK" JIJISl CTYACHTOB, O0yUaAIOIIUXCSI 10 HAPABIICHHUIO
"Tennosnepreruka u terorexuuka" / C. K. Tlormos, Har. uccnen. ya-t "MOU". — Mocksa : 3a-Bo
MDBU, 2021. - 76 c. — ISBN 978-5-7046-2409-7.

http://elib.mpei.ru/elib/view.php?id=11489;

2. BeicokoTeMIiepaTypHbl€ TETJIOTEXHOJOTUYECKHUE MPOLIECCH] U YCTAHOBKM : Y YEOHUK ISl By30B
no crneruanbHocTh "IIpombiniuiennas teriosHepreruka” / Pen. A. JI. Kiroununkos. — M. :
Oueproaromuszaat, 1989. — 336 c.;

3. ITonog, C. K. Pa3zpaboTka 1 pacyer TEIIOBbIX CXEM TEPMOIMHAMHUYECKU UACATbHBIX YCTAHOBOK.
Teopus u anropuT™sl : yueOHOe mocobue mo Kypcam "BricokoTemmieparypHbie
TEIJIOTEXHOJIOTUYECKHE MTPOLIeCChl M yCTaHOBKU" U "OCHOBBI TEOPUU UHTEHCUBHOIO
sHeprocOepexenus” U CTYJCHTOB 00yJaronuxcs no Hanpasienuto "Temnosnepreruka” / C. K.
ITonoB, Mock. suepr. ua-T (MOU TY). — M. : U3n-Bo MOU, 2005. — 60 c. — ISBN 5-7046-1218-0.
http://elib.mpei.ru/elib/view.php?id=3260;

4. Ilonos, C. K. AHanu3 TETUIOBBIX CXE€M TEIJIOTEXHOJIOTHYECKUX YCTaHOBOK. COOPHUK paCUETHBIX
3aaHui | y9eOHO-METOAMYECKOe TTOCOo0He 1Mo JUCHMIUIHHE "BhIcOKoTeMIIepaTypHbIe
TEIUIOTEXHOJIOTMYECKHE MPOLIECChl U YCTAaHOBKHU' 10 HampaBieHHo "TernosHepreTuka u
tertorexauka" / C. K. Tlomos, I1. A. Croros, Ham. ucciien. ya-t "M3OUN". — M. : Uzn-Bo MDU,
2016. - 68 c.

http://elib.mpei.ru/elib/view.php?id=8719;

5. Ionog, C. K. TennorexHuueckue pacueThl MPOMBIIIJICHHBIX MPOIIECCOB M YCTAHOBOK : yueOHOE
nocoOue 1o Kypcam "BricokoTeMIiepaTypHbIe TEIIOTEXHOIOTUUECKHE MPOIECCHl U YCTAaHOBKU'",
"OCHOBBI TEIUIOTEXHOJIOTHMH SHEPIrOEMKHUX MPOU3BOJICTB" 10 HampasiieHUIo "TennosHepreTuka u
tertorexauka" / C. K. Tlomos, I1. A. Ctoros, A. A. BanuraeeBa, Han. uccnen. ya-t "MD"
(HUY"MBU"). — Mocksa : U3n-Bo MDU, 2020. — 152 c. — ISBN 978-5-7046-2244-4.
http://elib.mpei.ru/elib/view.php?id=11170;

6. Kimtounukos, A. JI. TeriooOMeH U TEMIOBbIE PeKUMbI B TPOMBIIIJICHHBIX ITe4Yax : yueOHOe
nocoOue JUIsl TeIUIOPHEPTreTHYECKUX M TeIUIOTEXHIMYECKUX CennanbHocTel By30B / A. J1.
Kirounukos, B. H. Ky3emun, C. K. ITonos. — M. : Daeproaromusaar, 1990. — 175 c. — ISBN 5-283-
00142-3,;

7. Ilonog, C. K. Pemenue 3a1a4 BbICOKOTEMIIEpaTypHOU TemioTexHosnoruu B cpeae MathCAD :
yuebHoe nmocobue 1o kypcam "BricokoTeMiiepaTypHble TEIIOTEXHOJIOTHYECKUE MPOLIECCHI U
ycraHoBkH", "MICTOUHUKH SHEPTUU TerioTeXHoJaoruu" no HampasiaeHuto "Temnosnepreruka” / C.
K. ITonos, B. A. Unnonuros, Mock. suepr. un-t (MOU TV). — M. : U3narensckuii jom MOU,
2009. — 96 c. — ISBN 978-5-383-00411-1.

http://elib.mpei.ru/elib/view.php?id=778;

8. Hanunos O. JI., I'apsieB A. b., SlkosneB U. B., Knumenko A. B.- "Oueprocoepexxenue B
TEIJIOPHEePreTukKe U Terorexuonorusx", M3narensctBo: "Uznarensckuit jom MOU", Mockaa,
2010 - (424 ¢.)

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

5.2 JIunieH3MO0HHOE ¥ CBOOOHO pacnpocTpaHseMoe NPOrpaMMHoe odecrneyeHue:
1. CAO "IIpomereit";

2. Office / Poccuiickuii maket o(h)UCHBIX IPOrpam;

3. Windows / OnepannonHas cucrema cemeiictpa Linux;

4. Buneoxondepenuuu (Maitan, Coepmxas, BK u ap).

5.3 UuTepHeT-pecypcesl, BKJIIOYast NpodecCHOHAIbHBIE 0a3bI JaHHBIX 1 HH(POPMAILIMOHHO-
CIIPaBOYHBIC CUCTEMBI:

1. 9BC Jlaus - https://e.lanbook.com/

2. 9BC "YHuBepcurerckas 6udJanoTexa onaiin' -
http://biblioclub.ru/index.php?page=main_ub_red
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3. Hayunasi ssiekTponHas oubauoreka - https://elibrary.ru/

4. baza nanabix BUHUTMH online - http://www.viniti.ru/

5. ba3a nanHbIX )KypHaJioB u3aareanscTBa Elsevier - https://www.sciencedirect.com/
6. DJIeKTpOHHBIE pecypchl H3aaTelbcTBa Springer - https://link.springer.com/

7. ba3za nannbix Web of Science - http://webofscience.com/

8. ba3za maunbix Scopus - http://www.scopus.com

9. HaumnoHasibHasi 3JIEKTPOHHAs1 OubmoTeKa - https://rusneb.ru/

6. MATEPUAJIBHO-TEXHUYECKOE OBECIHHEYEHUE JUCHUITVIMHBI

Tun nomemeHus Homep ayauropun, OcHamenne
HAaUMCHOBaAHHC
Y4eOHbIe ayIUTOPUH IS 11-206, CTOJI MIPEI01aBaTENsl, CTOJI KOMIIBIOTEPHBIH,
IPOBE/ICHUS JIEKLIIUOHHBIX JlekMoHHast BeIlajKa JUIs OJIeXK/Ibl, TyMOa,
3aHATUN U TEKYILETO ayAUuTOpHUs MYJIbTUMEAUNHBIN IPOEKTOP, YKA3Ka Ja3epHasd,
KOHTPOJIS JI0CKa MapKepHas NepeaBHKHas, KOJIOHKHY,
KOHJULIMOHEDP, UHCTPYMEHTBHI JIJIs
NPaKTUYECKUX 3aHATUI
Y4eOHble ayAUTOPHH IS 11-205, CTOJI IIPENOIABATEIISA, CTOJI KOMIIBIOTEPHBIH,
[IPOBEACHUS KomnbroTepHblit TyM0a, MyJIbTUMEIUIHBIN IPOEKTOP, JOCKA
MIPaKTUYECKUX 3aHATUH, KJ1acc MapKepHas IepeIBUkKHAas1, KOJIOHKH,
KP u KII KOH/IMIIMOHEP, HA0OPBI AEMOHCTPALIUOHHOTO
000pyI0BaHuUs, THCTPYMEHTBHI JUIs
NPaKTUYECKUX 3aHATUI
Y4eOHbIe ayAUTOPHH IS 11-205, CTOJI ITPENOIABATEIISA, CTOJI KOMIIBIOTEPHBIH,
IIPOBECHUS KomnbroTepHblit TyM0a, MyJIbTUMEIUIHBIN IPOEKTOP, JOCKA
IIPOMEXYTOUHOMN KJ1acc MapKepHasi epeIBUkKHasl, KOJIOHKH,
aTTecTalluu KOH/IUIIMOHEP, HA0OPBI AEMOHCTPALIMOHHOTO
000pyI0BaHuUsl, THCTPYMEHTBHI JUIs
IIPAKTUYECKUX 3aHATUN
ITomenenus s HTB-303, CTOJI KOMITBIOTEPHBIN, CTYJI, CTOJI TUCHMEHHBIN,
CaMOCTOSITENIbHON PabOTHI JlexumoHHas BeLIAJIKA JUIsl OACHKbI, KOMIIBIOTEPHASI CETh C
ayuTopus BbIX0I0M B IHTEpHET, KOMIIbIOTED
NIEPCOHAJIbHBIN, TPUHTEP, KOHIUIIMOHED
[Tomemenus ans 11-206, CTOJI MIPEMO0/IaBaTesl, CTOJI KOMIBIOTEPHBIH,
KOHCYJIbTUPOBaHUs JlexumoHHas BeIlajKa Jyis 0J1eXK/Ibl, TyMOa,
ayAUTOpHUs MYJIbTUMEAUNHBIN IPOEKTOP, YKa3Ka Ja3epHasd,

JIOCKa MapKepHasl IEPEABUKHAS, KOJIOHKH,
KOHJIUIMOHEP, MHCTPYMEHTBHI IS
MIPAKTUYECKUX 3aHATHI

ITomemenus s
XpaHeHus: 000pyI0BaHUS
1 y4eOHOTro UHBEHTaps

I-107/2, Cxiang
yueOHOro
unBenTaps 111-107/2
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IIpunoxenne A

BAJJIBHO-PEUTUHITOBAS CTPYKTYPA JIUCHOUILJIAHBI

TGOPI/UI HNHTCHCHBHOI'O 3HCpFOC6epe>K€HI/I$I

(Ha3BaHME AUCIMILIMHBI)

2 cemecTp

HepequL KOHTPOJIBHBIX MePOHpHﬂTHﬁ TEKYIIET0 KOHTPOJIA yCII€BAEMOCTH MO JUCHUIIJIMHE:

KM-1
KM-2

KM-3

KM-4

KM-5

KM-1.0cHoBHbIe noHsTHS 0 TerioBoi padore BTY (KontponbHas padoTa)

KM-2. HccnenoBanue TEIIOBOM CXeMbl UACATM3UPOBAHHON TEIIOTEXHOJIOTHYECKON YCTaHOBKHU
(KonTpoawsHas pabora)

KM-3. Annpokcumanus pe3yabTaToB UCCIEI0BAHUS TEMIOTEXHOJIOTUYECKON YCTAaHOBKH
(KonTponwsHas pabora)

KM-4. HccnenoBanue TEIIOBOI CXEMbI TEIIOTEXHOJIOTHYeckor yctaHOBKH (KoHTposnbHas
pabora)

KM-5. [lokiaz ¢ mpe3eHTaIei KypcoBoro npoekra Ha kondpepenuuu (IIpodiaemuast nexims)

Bujx npome:xyTo4HOI aTTecTalmu — JK3aMeH.

WNunexc KM- | KM- | KM- | KM- | KM-
Howep Paszgen nucuurnimHbl KM: L 2 3 4 >
paszena Henens 4 7 11 13 15
KM:
Teopust ”HTEHCUBHOTO SHEProcOEPEKEHUS KaK
1 CpencTBO co3/ianus YPPEKTUBHBIX MTPOILIECCOB U
YCTaHOBOK
Teopust ”HTEHCUBHOTO SHEProcOepeKEHUs KaK
11 METOJI0JIOTHS CO3AaHMSI SHEPTrO3(PPEKTUBHBIX +
BBICOKOTEMIIEPATYPHBIX MPOIIECCOB U YCTAHOBOK
PaspaboTka 1 uccneoBaHNEe TETIOBBIX CXEM
19 U7CaTU3UPOBAHHBIX TEIIOTEXHOIOTHUECKUX +
' yctanoBok (UTTYVY). Onpenenenue noreHyana
MHTEHCUBHOI'O SHEProcOepexeHus
2 HccenoBanue TEHCTBYIOIIUX YCTAaHOBOK
21 AHanu3 pe3ynbTaToOB UCCIIEI0BAHUS +
BBICOKOTEMIIEPATYPHBIX MPOIIECCOB H YCTAHOBOK
29 HccnenoBaHue TEMIOBBIX CXEM JEHCTBYIOLINX +
TETUIOTEXHOJIOTHYECKIX YCTAaHOBOK
[TepcniekTHBHBIE MOJIETH SHEProcOEeperarommx
3 yCTaHOBOK. McciemoBanne BHEITHETO U
COIPSKEHHOT'O TEeMJI000MeHa
HccnenoBanue nepCcneKTHBHBIX MOIEIen
3.1 sHeprocoeperaromux TTY. Onpenenenue +
sHeprocOeperatoniero 3 dexra
392 Bremnuit paguanuonssiii rermiooomen B TTP. +
' ComnpsoxenHsblil Teriooomen B TTP
4 Hcnonb30BaHue YUCIEHHBIX METOIOB B

HCCIICAOBAHUAX IMMPOLCCCOB U YCTAHOBOK
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UucneHHble METOJIbI pacuyeTa HECTAIHOHAPHOM

4.1 remionepenadu B TTY * *

42 TennooOMeH U ABMKEHUE METKOIUCTICPCHBIX YaCTHII + +
B BBICOKOTEMITIEPATYPHOM MOTOKE

Bec KM, %: | 10 20 25 30 15
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IIpuioxenue b

BAJLJIbHO-PEUTUHIOBASI CTPYKTYPA

KYPCOBOI'O ITPOEKTA/PABOTHI 1O IUCIUAIIVIMHE

TGOPI/UI HMHTCHCHBHOI'O 3HCpFOC6epe>K€HI/I$I

(Ha3BaHME AUCIMILIMHBI)

2 cemecTp

Hepeqenb KOHTPOJ/IbHBIX MEPOHPHﬂTI/Iﬁ TEKYIIEIr0 KOHTPOJAHA YCIIEBA€eMOCTH 110 KprOBOﬁ

padore:

KM-1 Pacuersl 1 pacueTHbIE UCCIIEIOBaHMsI 110 BBIOpAaHHOMY HaIIpaBJIEHUIO pa3paboTKu
KM-2 PacueTsl 1 pacueTHbIE UCCIIEJOBAHUS 110 BBIOPAaHHOMY HaIpPaBJICHUIO Pa3pabOTKU

Buja npomexyTouHoii arrectanmu — 3amura KP.

Nunekc KM- | KM-
Homep Pasnen kypcoBoro mpoekTa/KypcoBoit paboThl KM: 1 2
pasjena Henens 11 15
KM:
1 O030p TEXHUUECKHUX PEIICHHH 10 3aIaHHON TeMaTuke. Beibop +
HalIpaBJIEHUs pa3pabOTKU
5 PacueTsl u pacueTHbIE UCCIIEIOBAaHUS 0 BEIOPAHHOMY HAIIPaBJICHUIO +
pa3paboTKu
Bec KM, %: | 35 65
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