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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 pcalin3alilkii 3TOI'0 IIOTCHIAaJIa

33[[3‘11/1 AUCHHUIIIMHBI

- ®opMHpOBaHUE 3HAHUN O METOAMYECKHX MOAX0/1aX K CO3/1aHUI0 3HEProd(hHeKTUBHBIX
BBICOKOTEMIIEPATYPHBIX IPOLIECCOB U YCTAaHOBOK;
- OBaieHNEe METOAAMHU PACYETHOIO aHaJIM3a MoKa3aresel paboThl 0ObEKTOB
BBICOKOTEMIIEPATYPHOI TEMJIOTEXHOJIOTUY;
- [IpuoOpeTeHne HaBbIKOB MaTEMATUYECKOTO MOIETIMPOBAHNUS BEICOKOTEMIIEPATYPHBIX IPOLIECCOB

U YCTaHOBOK;

- 3y4yeHne TeXHUUECKUX PELICHHI 110 3HEProcOepeKeHUI0 U UX MPOrpaMMHas pealn3aius s
00BEKTOB BBICOKOTEMIIEPATYPHOU TEIIOTEXHOJIOTUH;

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

dopmupyembie y 00yJaronerocsi KOMNeTeHIMH U 3aIJIaHUPOBAHHBIC Pe3yJabTaThl 00yYeHHs TI0
JUCITUIIMHE, COOTHECEHHBIE C HHAMKATOPAMH A0CTUKEHUs KOMIIETeHIIUIi:

KOI{ U HAMMCHOBAHHUEC
KOMIICTCHINH

KO}I 1 HAMMCHOBAaHHUEC
HHAUKATOPA TOCTUKCHUS
KOMIICTCHIIMH

3annaHupoBaHHbIE Pe3yJbTATHI 00y4eHH s

[IK-3 Cniocoben k
pa3paboTKe MepOonpUITU
10 PHEPro- U
pecypcocOepexeHII0
CHUCTEM PHEProodecreueHust
U UCTIOJIHb30BaHUS TOTLIMBA
JUTSI TIPOMBITIICHHBIX U
KOMMYHAaJITbHBIX
pEeANPUITHI

N-1nk-3 lemoHCcTpUpyeT
3HaHHWE HOPMATHUBOB 1O
DHEPTo- U
pecypcocOepexreHII0 CHCTEM
AHEProodecIeueHus u
UCIIOJIb30BaHUS TOIIUBA JUIS
MPOMBITIJICHHBIX U

KOMMYHAaJIbHBIX NPEANPUATUI

3HATh:

- 3aKOHBI U OCHOBHBIE (PU3HKO-
MaTeMaTU4YeCKUe MOJENH IIEpEeHoca
TEIIOTHI U MAaCChl IPUMEHUTEIIBHO K
TEIJIOTEXHUYECKUM U
TEIJIOTEXHOJIOTUYECKUM YCTaHOBKAM H
CHUCTEMaM.

YMETh:

- PaccunthiBaTh 1 aHATM3UPOBATH
IIPOLIECCHI TEMIOMACCONIEPEHOCA B
AJIEMEHTAaX TEIJIOTEXHOJIOTHUYEeCKUX
YCTaHOBOK.

I1K-3 Criocoben k
pa3paboTke MEpOnpUITUN
0 PHEPro- u
pecypcocOepekeHII0
CHCTEM 3HeproodecnedeHus
Y MCITOJIb30BaHUS TOTIJIMBA
JUISL IPOMBIIIIJICHHBIX U
KOMMYHaJTbHBIX
IPEANPUATUI

NJI-2nk-3 Pa3pabatbiBaeT
MEPOTIPUATHSI IO YHEPTO- U
pecypcocOepeKeHNI0 CUCTEM
HEProodecreueHus u
UCTIOJIb30BAaHUS TOTIUBA JUIS
MPOMBITIJICHHBIX U

KOMMYHAaJIbHBIX TPEANIPUATUI

3HATh:
- Knnaccudukanutio u o61actu npuMeHeHUs
TOIJTUBHO-3HEPTrEeTHUECKUX PECYPCOB,
MIPaBOBBIC, TEXHHUYECKUE, YKOHOMHUECKUE,
9KOJIOTUIECKUE OCHOBBI
sHEeprocOepexeHus (pecypcocOepeKeHus).

YMETh:
- O1ieHMBaTh MOTEHIIMAT SHEPTO- U
pecypcocOepesxeHus Ha 00BEKTe
JIeSITEIbHOCTH 32 CUET MPOBEICHUS
pecypcocOeperaromx MEpOIpHsITHIA..




2. MECTO JJUCHUILJIMHBI B CTPYKTYPE OBPA3OBATEJILHOM NPOT'PAMMBI BO

JucuumnimHa OTHOCUTCS K OCHOBHOW mpodecCHOHaIbHOW 00pa3oBaTeNbHOM MporpaMme
DHeproobecnieueHre MpeaAnpusaTHii. BeicokoTemmnepaTypHbie mporecckl u yctaHoBku (naee — OITOIT),
HarpaBjieHus: noarotToBku 13.04.01 TermosHepreTuka U TEIJIOTEXHUKA, YPOBEHb 00pa30BaHMS: BBICIIICE
o0Opa3oBaHHE - MarucTparypa.

ba3zupyercs Ha ypoBHe cpeHEro 0011ero oopa3oBaHusl.

PesynbTarel 00yueHus1, MOTYYCHHBIE TIPU OCBOCHUU JTUCIUTUIHHBI, HEOOXOIUMBI IPU BBIMTOJTHCHUN
BBIMYCKHOM KBaTU(UKALMOHHON PadOTHI.



3. CTPYKTYPA U COAEPKAHUE JUCHUIIJINHbI

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

Pacnipenenenue Tpy10eMKOCTH pa3zena (B 4acax) Mo BUJIaM y4eOHOI paboTh

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
R KIIP | TK | UKKII | TK p oo
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
1 Teopust ”HTEHCHBHOTO 40 2 8 - 12 - - - - - 20 - Camocmosamenvnoe usyuenue
SHEprocOepeReH s Kak meopemuueckoz0 mamepuana: N3yuenue
CPE/CTBO CO3AaHUs JIOTIOJTHUTEJIBHOTO MaTepHaia o pasjieny
3 eKTHBHBIX "TeopHst HHTEHCUBHOT'O 3HEProcOepeKeHus Kak
MPOLIECCOB U YCTaHOBOK cpeacTBo co3aaHus 3PpQEeKTHBHBIX MTPOLIECCOB U
11 Teopust HHTEHCUBHOTO 20 4 - 6 - - - - - 10 - yCTaHOBOK"
9HEprocOepekeH s Kak Ilodzomoexa Kypcosou padomwi: Kypcopas
METOIOJIOT Ul CO3TaHHs paboTa MmpecTaBiIicHa B BUIC KPYITHOH 3a1adn
9HeProdPeKTHBHBIX 1o yueOHOMY Keiicy, OXBaThIBAIOIICH
BBICOKOTEMIIEPATYPHBIX HECKOJIBKO PacyeTHBIX BOIIPOCOB H BHIOOD
HPOLIECCOB U YCTAHOBOK BapHaHTa MPOEKTHOrO penreHus. [Ipumep
1.2 Pa3paboTtka u 20 4 - 6 - - - - - 10 - 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. KypcoBoil mpoekT npexycMaTpuBaeT
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

40

12

20

2.1

AHanu3 pe3ynbpTaToB
HCCIIeI0BaHUs
BBICOKOTEMIIEPaTypPHBIX
MPOIIECCOB U YCTAHOBOK

20

10

2.2

HccnenoBanue
TEIUIOBBIX CXEM
JEUCTBYIOIIUX
TEIUIOTEXHOJOTHYECKUX
YCTaHOBOK

20

10

Ilodzomoeka Kypcosozo npoexma: KypcoBoit
TIPOEKT BHITIOHSACTCS 110 HHANBHAYATHHOMY
3amaHnio. B pamkax paboTel HEOOXOIUMO
paccunuTaTh OCHOBHBIE ITOKa3aTelld paboThI
000pyI0BaHUs, BEIOPATh ONTUMAIIEHOE
peuenue. 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 Kypcosout padomul: Kypcopas
paboTa mpeacTaBiIeHa 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 1o pasierry
"UccnenoBanue NEHCTBYIOIINX yCTAHOBOK"
H3yuenue mamepuanog numepamypusix
UCHIOYUHUKOB:

[1], n.3




[4], n.1

3 [TepcriekTHBHBIC 40 12 20 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 20 6 10 ycTaHOBOK. MccieoBanue BHEILIHETO U
MEPCICKTHBHBIX COIPSKEHHOTO TEIJI000MEHa U MOJr0TOBKA 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 Buemnunii 20 6 10 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
pabora npejacTaBieHa B BUE KPYITHOHW 3a1auu
o yueOHOMY Keicy, 0XBaThIBAIOIIEH
HECKOJIbKO PAaCUETHBIX BOIIPOCOB U BBIOOD
BapuaHTa MPOEeKTHOro pemenus. [Ipumep
3aaHuA:
CamocmosamensbHnoe usyuenue
meopemuyueckozo mamepuana: VI3yienue
JIOTIONTHUTEIHHOTO MaTepralia o pasaery
"[IepcrieKTHBHBIE MOJAEIH YHEPrOCOEPETArOIINX
YCTaHOBOK. cciieoBane BHEIIHETO U
COTPSKEHHOTO TeruioooMeHa"
H3yuenue mamepuanog numepamypusix
UCHOYHUKOB:
[1], m.1
[2], n.8
[5], m.1
4 Hcnonb3oBanne 39.7 12 19.7 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 20 4 6 - - 10 - Ilodzomoeka Kypcosozo npoexma: KypcoBoit
pacuera TIPOEKT BHITIOHSACTCS 110 HHANBHAYATHHOMY
HEeCTaIMOHAPHON 3amaHuio. B pamMkax paboTel HEOOX0ANMO
teronepenayu B TTY paccunTaTh OCHOBHBIC ITOKa3aTeNn paboThI
4.2 TermnooOMeH 1 19.7 4 6 - - 9.7 - 000pyI0BaHNUs, BEIOPATh ONITUMAIIEHOE
NIBUKCHHE pemienue. KypcoBoil IpOeKT npeaycMaTprBacT
MEJTKOANCTIEPCHBIX MOSICHUTENBHYIO 3aIIUCKY C pacueTaMu U
Y4acTHIl B rpaduyeckyo 4acTb. B 3aqanue BXoauT pacuer
BBICOKOTEMIIEPATYPHOM CIEIYIOUINX TToKa3aTelNeil: pe>KuMHbIE
MIOTOKE apaMeTpsl AIEMEHTOB TEIUIOBOI CXEMBI,
XapaKTepUCTUKH YHEProNnoTpedIeH s,
nokasaTesu 3HeprodddexTHBHOCTH
Ilo020moeKa K KOHmMPOIbHOU padome:
Wzydenne maTepuaioB Mo pa3uery
HccrnenoBanne TEIIIOBEIX CXEM JIEHCTBYIOIINX
TEIUIOTEXHOJIOTHIECKAX YCTAHOBOK M
MTOJITOTOBKA K KOHTPOJIBHOI paboTte
Ilodzomoeka Kypcosoit padomut: 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
JTOTIOTHUTEIHHOTO MaTepralia 1o pa3Ieiry
"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) 20.3 - - 16 0.3 - -
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 OamaHca TeriorexHoiorudeckoro 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 OKpYXKalOIIyl0 cpeay (Ha TpuUMepe 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 sneprocoeperatonux 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. Uneanu3upoBaHHble BBICOKOTEMIIEPATYPHbIE TEINIOTEXHOIOIMYECKHE YCTAaHOBKH:
TEXHOJIOTUSI (JOPMHUPOBAHUS TEIUIOBBIX CXEM, IOCTPOCHHS TEMIIEPATyPHBIX IPa(UKOB,
pa3paboTKu MaTeMaTH4yecKkoro onucanus. PaspadoTka B cpeae Mathcad 6i1okoB,
00eCTIeYNBAIOIINX PACUYET TEIUIOBBIX CXEM BBICOKOTEMIIEPATYPHBIX TETNIOTEXHOIOTUIECKUX
ycraHoBok (BTY): 6110k pacuera marepuanabHOro 0anaHca npouecca ropeHus TOIUINBa;
OTHCaHKE TETIOBOTO TIOTOKA C Ta30BBIMU OTXOJaMH KaK (yHKIIUU TEMIIEPATYPHI;
2. Pa3pabotka terioBoit cxembl UTTY cornacHo 3aianHOMY TeMrepaTypHOMY Tpaduky
nporiecca. CocTaBlieHHE YpaBHEHUN TEIJIOBOTO OajaHca 3JIEMEHTOB Ter1oBoi cxembl UTTY
C Y4E€TOM YCJIOBHUH U/I€aIU3allii YCTaHOBKU. Pa3paboTka anroputma U nporpaMMHas
peaym3arnus pacuera TerioBoit cxemsl UTTY B cpene Mathcad. Onpenenenue
TEOPETUYECKOI0 MUHUMYMa YHEPronoTpedIeH s, MOTeHI1ala UHTEHCUBHOTO
HEeprocOepeeHMs;
3. . O6paboTka pe3ynbTaTtoB uccienoanus TTY B cpene Mathcad. JIunelinas u cruiaiti-
uHTepnoysuus. MeTo HaMMeHbIINX KBaapaToB B cpene Mathcad: BcTpoeHHble QyHKIIMN
WM npsMas peanuzanus. [IpuMepsl: HOpMaabHast CKOPOCTb PACIPOCTPAaHEHUS TUIAMEHH;
TETUIOTIPOBOAHOCTD JUCIIEPCHOTO MaTepHalia; ImapaMeTpruecKas HaeHTH(GUKanus
MaTeMaTHYeCKOM MOJIeNI TYHHENbHOU Neun; MOIHbIM (PaKTOPHBIN SKCIIEPUMEHT U
TPaJMEeHTHBIA METOJI B 33/1a4€ OTPEIEICHHUS TETIIONPOBOIHOCTH KOKCOBOTO OCTAaTKa
(mpoayKTa MUPOJIHM3a IIUH); ONpeleIeHue TeMIepaTypHbIX HapaMeTPOB IUKIMYECKH-
CTAallMOHAPHOTO COCTOSHUS KOMITAKTHOTO pereHeparopa (pereHepaTuBHOM rOpeIkn).;
4. Pacuer B cpene Mathcad ko3 durmentra cymmapHoii (paanaliuoHHON U CBOOOAHO-
KOHBEKTHBHOM) TEIJIOOT/Ia4l Ha HapyKHOU noBepxHocTy orpaxaeHust TTP. Pacuer
IUIOTHOCTH TEIJIOBOT'O MOTOKa yepe3 orpaxaeHue TTP B okpyxkaromyto cpeny ¢
WCIIOJIb30BaHUEM UHTErpayoB. [IporpaMmmuas peanusanus pacuera TerioBoid cxemsl TTY B
cpene Mathcad Ge3 ncnonb30BaHUs U C HCTIONB30BaHUEM YKcia enunuil nepenoca — NTU.;;
5. OcBoeHHE MPOrpaMMBbI pacueTa TeIoBor cxeMbl TTY ¢ TepMOXMMHUYECKON peKynepanuein
TEIUIOTHI Ta30BBIX OTXO/JI0B HAa OCHOBE MapOBOIl KOHBEPCUU MPUPOAHOTO rasza. ViccnenoBanue
3aBHCHUMOCTH BHJAMMOTO YEJIBHOIO pacxo/a TOIUIMBA U dHeprocOeperaroniero 3gpgexra ot
pekuMHBIX apameTpoB TTY: Temneparypbl CHHTE3-Ta3a, yAEIbHOI0 pacxo/a napa.;
6. Paguanronnsie notoku B padboueM npoctpanctse TTP. YueT koHBEeKTUBHOM
COCTaBJISAIONIEH BHEIIHETO Termioo0MeHa. POpMHUPOBAHUE CUCTEMbI YPABHEHUH JUIS
PE3yIBTUPYIONINX TETIOBBIX TIOTOKOB B paMKaX KJIACCHYECKOTO 30HATbHOTO METO/Ia pacyera
BHEIIIHEro TeriooomMena. Onpenenenne ko3 duIenTa TernIoBoro U3y4eHns ra3a, yriloBbIX
K03 PHUIIMEHTOB U3ITYICHUSI MEKITY IIOBEPXHOCTHBIMH 30HAMH.
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OcBoenue MporpaMMsbl pacucTa BHCHIHCTO paAuallMOHHO-KOHBCKTUBHOT'O U COMIPSI’KCHHOTO
TETI000MEHA HarpeBaTeIbHOM Neur. BhIOTHEHHEe pacueTHOTO UCCIIeIOBAHHS;,

7. Oco0eHHOCTH peanu3alny MUKINYeCKuX pacdeToB B cpene Mathcad. OcBoenue
pOTrpaMMBbI pacueTa (METOI0M KOHTPOJILHOTO 00bheMa 10 TIOJTHOCTHIO HESIBHOM CXeMe)
HECTAIMOHAPHOM TEIUIONPOBOAHOCTH Ye€pPe3 MHOTOCIONHYIO CTeHKY. Brinmonnenue

pacdeTHOIO UCCICA0OBAHMA: UBMCHCHHUEC BO BPpEMCHHU KOJIMYECTBA TCIVIOTHI, AKKYMYJIIMPYEMOI'O

CTEHKOM; OLIEHKa BPEMEHHU 1€PEX0/1a TEIUIOBOTO COCTOSIHUS CTEHKU B CTallMOHAPHOE
COCTOSIHHE.;

8. IIpuMepsl IPOILIECCOB U YCTAHOBOK ¢ 00pabOTKOM MEIKOIUCTIEPCHOTO TEXHOJIOTHYECKOTO
MaTtepuana (KUISIIUN CJIOH, B3BEIICHHBIN CJ10i ). @DOpMUPOBAHNE CUCTEMBI YPAaBHCHHH,
ONMCHIBAIOLIUX JBUKEHHUE U TEINIOOOMEH YacCTHUI] B BBICOKOTEMIIEPATYPHOM I'a30BOM IIOTOKE.
Oco0eHHOCTH MPOrPaMMHO pean3aly YUCIEHHOTO PEIICHUS CUCTEMbI

g depeHImanbHbIX ypaBHeHul B cpeae Mathcad.

OcBoenue nporpamMmsl pacuera TTP ¢ magaromum cioeM 4acTull, ABMKYIIMMCS HaBCTpeuy
BOCXOJSILIEMY ITIOTOKY I'a30B. BbIIIoJIHEHNE pacyeTHOIO UCCIIEOBAHMUL. .

3.4. Tembl 1a60paTOPHBIX PadoT

HE IpEAYyCMOTPEHO

3.5 KoncyabTauuu

N

Ayoumopuwie KoHCYIbMAyUU O Kypcosomy npoexmy/pabome (KIIP)

Koncynpramum HampaBieHbl Ha BBINIOJIHEHHE PAa3/eiOB KYpCOBOTO MPOEKTa TOJ
PYKOBOJCTBOM HacTaBHHMKa (mpemogaBarensi). B pamkax 4YacoB Ha TIpYyNIOBBIE

KOHCYJIbTAIlMM pa30mparoTcs HamboJiee BaXKHBIC YAaCTH PACUYCTHBIX 3aJaHWil pasjena
"Teopusi MHTEHCUBHOTO JHEProcOEpexeHHs Kak CpeACTBO co3AaHus 3(P(HEeKTUBHBIX
MPOIIECCOB U YCTAaHOBOK"
KoHcynbpTanum HampaBieHbl Ha BBIIOJHEHHE PA3AeIOB KYypCOBOIO MPOEKTa MOJ
PYKOBOJICTBOM HacTaBHUKa (mpemojaBarensi). B pamMkax dYacoB Ha TpyMIOBBIC
KOHCYJbTAllMM pa30uparoTcs HauOoliee Ba)KHbIE YacTH pACUYETHBIX 3aJaHuil pasjiena
"Pa3paboTtka u UCCIIeIOBaHKE TEIJIOBBIX CXeM nJeaIn3UPOBAHHBIX
TerioTexHonornueckux ycraHoBok (UTTVY). Ompenenenue moTeHIMada WHTEHCHBHOTO
sHeprocoepexkeHus "
KoHcynbTanum HampaBieHbl Ha BBIIIOJIHEHHE PA3[EeNOB KYpPCOBOIO TIPOEKTa TMOJ
PYKOBOJICTBOM HacTaBHUKa (mpemojaBarensi). B pamkax dYacoB Ha TpYMIOBBIC
KOHCYNbTallMM pa30uparoTcs Hauboliee Ba)KHbIE YacTH PACUYETHBIX 3aJaHHWil pasjaena
"AHanu3 pe3yabTaTOB UCCIIEIOBAHMS BRICOKOTEMITEPATYPHBIX MIPOILIECCOB U YCTAHOBOK .
KoHcynbpTanum HampaBieHbl Ha BBIOJIHEHUE pPa3[eioB KypCcOBOIO IPOEKTa TMOJ
PYKOBOJICTBOM HacTaBHUKa (mpemojaBarensi). B pamkax dYacoB Ha TpYMIOBBIC
KOHCYNbTallMM pa30uparoTcs Hauboliee Ba)KHBIE YAacTH PACUYETHBIX 3aJaHHWil pasjena
"HccnenoBaHre TEIIOBBIX CXEM JIEUCTBYIOIINUX 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 pazzaena "MccnenoBanne nelCTBYIOMMX YCTaHOBOK"
Ob6cyxneHnne  MaTepuasioB 1o  keiicam  pazmena  "llepcrexkTuBHBIE — MOJENH
sHeprocOeperalonx yCTaHOBOK.  lccienoBaHWe  BHEIIHETO U CONPSDKEHHOTO
TeriooomeHa"

OO6cyxnenne MarepuaioB Mo Kehicam pasjaena "lcrmonp30BaHWE YMCICHHBIX METOJOB 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 BBICOKOTEMIIEPATYPHBIX MPOIIECCOB U
YCTaHOBOK".
Koncynpranuu npoBoastes mo pasneny "Pa3paboTka w UCCIIEIOBAaHHE TEILIOBBIX CXEM
WJICATM3UPOBAHHBIX  TEIUIOTeXHOJorndeckux  ycraHoBok (MTTY).  Omnpenenenue
MOTEHIIMAaIa HHTEHCUBHOTO 3HEprocoepekeHus " .
Koncynpranum mnpoBomsaTcs 1o pasfeny "AHanu3  pe3yiabTaTOB — HCCIEIOBaHUS
BBICOKOTEMIIEPATYPHBIX MTPOLIECCOB U YCTAHOBOK'.
Koncynbranuu npoBoaarcs no pazaeny "MccienoBaHue TEIIIOBBIX CXEM JEUCTBYIOLIUX
TEIJIOTEXHOJIOTHYECKUX YCTAaHOBOK'".

Texywuti konmpoas (TK)

KoHcynpranuu HanpaBieHbl HAa NOJY4YE€HUE MHAUBUAYAIBHOIO 33JaHUS AJIS BBIIOJHEHUS
KOHTPOJIbHBIX MEpONpUATU Mo pazaeny "MccnenoBanue AeHCTBYIONIMX YCTAHOBOK"
KoHcynpranum HanpaBieHbl Ha NOJyYE€HUE MHAWBUIYALHOTO 3aJaHMsl ISl BBIIOJIHEHUS
KOHTPOJBHBIX MEponpusTuil no pazgeny "[lepcriekTuBHbIE MOJENIN dHEProcOEperaronmx
yCTaHOBOK. VcciiejoBanre BHEITHETO U CONPSKEHHOTo TerioooMeHa"

Koncynpranum HamnpaBieHbl Ha MOMy4YeHUE MHAWBHUIYATBHOTO 3aaHUs 711 BHIMOTHEHUS
KOHTPOJbHBIX MEpONpusATHl 1o paszneny "Mcrnonb3oBaHHe 4YHCIEHHBIX METOJOB B
MCCIIETOBAHMIX MPOIIECCOB 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
JTCUUILTAHEI (B

O1eHOYHOE CPECTBO
(THI ¥ HAUMEHOBAaHUE)

3amaHupOBaHHBIE PE3yAbTaThl 00YUEHHUS MO TUCIUIUINHE Komst
(B COOTBETCTBUH C pa3zieiioM 1) HHJIMKaTOpPOB COOT];e?lT ;3 e
12|34
3HaTh:
3aKOHBI ¥ OCHOBHBIE (PU3UKO-MATEeMAaTHIYECKUE MOJICITN Kontponbnas pabora/KM-1.0OcHOBHBIE
IEPEHOCA TEMJIOTHI U MACCHI IPUMEHUTEIIBHO K VJT-1rka + MOHSTHSI O TeIUIoBoM padote BTY
TEIUIOTEXHUYECKUM U TETNIOTEXHOJOTUYECKHM YCTaHOBKaM U
CHUCTEMaM
Knaccudukanuro u 061actu MpUMEHEHUs TOTLTUBHO- Kontponbnas pabora/KM-2. UccrnenoBanue
SHEPTEeTUYECKUX PECYpPCOB, IPABOBBIC, TEXHUUECKHUE, VIT-201c3 + TETJIOBOM CXEMBbI HneaJEmeOBaHHoﬁ
HKOHOMMYECKHUE, IKOJIOTUIECKIE OCHOBBI YJHEProcOepeKeHMS TEIJIOTEXHOJIOTHYECKON YCTaHOBKHU
(pecypcocOepexeHus)
Ymern:
PaccunTthIBaTh ¥ aHATM3UPOBATH MPOIECCHI KonTponbnas pabora/KM-3. Annpokcumanus
TEIJIOMACCONEPEHOCA B AJIEMEHTaX TEIUIOTEXHOJIOTUYECKUX N-1nk-3 + pEe3yNbTAaTOB UCCIIEIOBAHUS
YCTaHOBOK TETJIOTEXHOJIOTUYECKON YCTaHOBKHU
OreHuBaTh MOTEHIIUAI YHEPTO- U PECYPCOCOEPEKEHUS HA Kontponbnas pabora/KM-4. VccnenoBanue
00BEKTE AEATETLHOCTH 3a CUET MPOBEICHUS TETJIOBOM CXEMBbI TEIIOTEXHOJIOTMYECKOM
pecypcocOeperaronmx MEponpUsITHH. YCTaHOBKHU
N-2nk-3 +

[Tpo6nemuas nexus/KM-5. Jloknan ¢
Mpe3eHTAIME KypCOBOTO MPOESKTa Ha
KOH(epeHIun
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4. KOMIIETEHTHOCTHO-OPUEHTAPOBAHHBIE OIIEHOYHBIE CPEJICTBA JUISA
KOHTPOJISI OCBOEHMS PE3VJIbTATOB OBYUEHUS 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 UACATU3UPOBAHHOMN 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
(KontponpHnas 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:KyTOUYHasI aTTECTALUSA 110 AU CHMUILJIMHE

Oxzamen (Cemecmp Ne2)
Onenka ompenensiercss B cOOTBETCTBUM ¢ [lonokeHuem o OayIbHO-PEHTHMHIOBOM cHUCTEME AJs
ctynentoB HIY «MOW» Ha OCHOBaHMM CEMECTPOBOM M 3K3aMEHALlMOHHOW COCTABIISIOIIUX.
OneHka 3a KypcOBOM MpOEKT ompenaensercs B CcOOTBeTCTBUM c [lonokeHuem o OamibHO-
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 cemecTp ompenensercs B cooTBeTcTBUU C [lomoxeHnem o OalabHO-PEHTHHTOBOM
cucreMe s cryneHtoB HUY «MDUW» Ha OCHOBaHMHM CEMECTPOBOM M HK3aMEHAIMOHHOU
cocraBisitomux. OleHKa 3a KypcOBOM MPOEKT ompenensiercss B cooTBeTcTBUU ¢ [lonoxxkeHuem o
OaJTbHO-pEUTHHTOBOM cucteme s cryaeHtoB HUY «MBOW» Ha ocHOBaHUM ceMeCTpOBOM
COCTABJISIFOLLEH M OLEHKU 3a 3alUTy. B mpuiioxkeHue K IUIIoOMYy BBIHOCUTCS OLIEHKA 32 CEMECTp U
3a KypCOBOM ITPOEKT.

B numiom BeICTaBIsSETCS OLIEHKA 3a 2 CCMECTD.

Ipumeuyanue: OnieHOYHBIE MAaTEPUAIBI 110 TUCIUILIMHE TPUBEICHBI B (POH/IE OIIEHOYHBIX
matepuanos OITOII.

5. YYHEBHO-METOANYECKOE OBECHHEYHEHUE JUCHUIIJINHBI

5.1 ITeyaTHbIE U IJIEKTPOHHbIE H3IAHNUS
1. [Tomog, C. K. MeTtoas! pa3pabOTKH U HCCIIETOBAHUS BHICOKOTEMITEPATYPHBIX MPOIIECCOB H
YCTaHOBOK : yuyeOHOe mocobue mo Kypcy "MeToabl Co31aHus U UCCIEIOBAHUS
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BBICOKOTEMIIEPATYPHBIX MPOILIECCOB U YCTAHOBOK" ISl CTY/ICHTOB, O0yUYaIONINXCS IO HAMIPABJICHUIO
"Tennosnepretuka u terorexuuka" / C. K. Tlomos, Har. uccnen. ya-t "MOU" . — Mocksa : U3n-
Bo MDMU, 2021 . — 76 c. - ISBN 978-5-7046-2409-7 .

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

2. BeicokoTeMIiepaTypHbIe TeIIOTEXHOJIOTHISCKUE MPOIIECCHl M YCTAHOBKY | Y YEOHUK ISl By30B
no crneruanbHocTh "IIpombiniuiennas TeriosHepreruka” / Pen. A. JI. Kirounnkos . — M. :
Dueproaromuszaat, 1989 . — 336 c.;

3. ITonos, C. K. PazpaboTka u pacyeTr TEIUIOBbIX CXeM TePMOJMHAMUYECKH UCaIbHBIX YCTaHOBOK.
Teopus 1 anTOpUTMEI : yaeOHOe mocoOue 1mo KypcaMm ""BeicokoTemnepaTypHbie
TEIJIOTEXHOJIOTUYECKHE MTPOLIeCChl M yCTaHOBKU" U "OCHOBBI TEOPUU UHTEHCUBHOIO
sHeprocOepexeHus" JUIisg CTYyJJCHTOB 00yJaromuxcs no Hanpasienuto "Temnosnepreruka” / C. K.
[TonoB, Mock. snepr. ua-T (MOU TY) . — M. : U3zn-Bo MOMH, 2005 . — 60 c. - ISBN 5-7046-1218-0 .
http://elib.mpei.ru/elib/view.php?id=3260;

4. Ilonos, C. K. AHanu3 TETUIOBBIX CXEM TEIJIOTEXHOJIOTHYECKUX YCTaHOBOK. COOPHUK pacyeTHBIX
3aaHui | y4eOHO-METOAMYECKOE TTOco0ue 1Mo TuciuILInae ""BricokoTemneparypHbie
TEIUIOTEXHOJIOTMYECKHE MPOLIECChl U YCTAaHOBKHU' 10 HampaBieHHo "TernosHepreTuka u
teriorexauka" / C. K. Tlomos, I1. A. Croros, Ham. uccien. ya-t "MBOUN" . — M. : U3n-Bo MDU,
2016 . - 68 c.

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

5. Ionog, C. K. TemnorexHu4eckue pacueThbl MPOMBIIIJICHHBIX MPOIIECCOB U YCTAHOBOK : yueOHOE
nocoOue 1o Kypcam "BricokoTeMIiepaTypHbIe TEIIOTEXHOIOTUUECKHE MPOIECCHl U YCTAaHOBKU'",
"OCHOBBI TEIUIOTEXHOJIOTMH 3HEPIrOEMKHUX MPOU3BOACTB" 10 HanpaBiieHUIo " Terno3HepreTuka u
teriorexauka" / C. K. Tlomnos, I1. A. Ctoros, A. A. Baiuneea, Harr. uccnen. yu-t "MD"
(HUY"MBH") . — Mocksa : U3a-so MOU, 2020 . — 152 c. - ISBN 978-5-7046-2244-4 .
http://elib.mpei.ru/elib/view.php?id=11170;

6. Kimrounukos, A. JI. TeriooOMeH U TEMJIOBbIE PeKUMbI B TPOMBIIIJICHHBIX IT€4Yax : yueOHOe
OCOOME JISl TETTIOPHEPTETHYCCKHUX U TeINIOTEXHUYSCKHUX CTeHalibHOCTeH By30B / A. 1.
Kitounukos, B. H. Ky3emun, C. K. ITonos . — M. : Daeproatomusaar, 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", "MICTOUHHKH SHEPTUU TeIIoTeXHoJIoruu'" no HampasiaeHuto "Temnosnepreruxa" / C.
K. Ilonos, B. A. Unnonuros, Mock. 31epr. un-t (MOU TVY) . — M. : U3narensckuii sjom 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., Slkoenes U. B., Knumenko A. B.- "Oueprocbepexenue B
TEIJIOPHEePreTukKe U Terorexuonorusx", M3narensctBo: "Uznarensckuit jom MOU", Mockaa,
2010 - (424 ¢c.)

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(hpUCHBIX IPOrpam;

3. Windows / OnepannonHas cucrema cemeiictpa Linux;

4. Maitnn BuneoxondepeHium.

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

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

2. 9BC "YHuBepcurerckas 6udJnoTexa onaiin' -
http://biblioclub.ru/index.php?page=main_ub_red
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. Hayunasi ssiekTponnas 6udauoreka - https://elibrary.ru/

. baza nannpix BUHUTMH online - http://www.viniti.ru/

. Ba3za nannbIx xxypHanoB m3nareabcra Elsevier - https://www.sciencedirect.com/
. DJIEKTPOHHBIE pecypchl H3aaTeabcTBa Springer - https://link.springer.com/

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

. ba3za mannbix Scopus - http://www.scopus.com
. HannoHanbHasi 3J1eKTpoHHAas oubmoreka - https://rusneb.ru/

6. MATEPUAJIBHO-TEXHUYECKOE OBECIHHEYEHUE JUCHUITJIMHBI

Tun nomemeHus Homep aynuropun, Ocnamenne
HAaMMCHOBaHUE
VYueOubie ayauropun s | LI-206, JlekunonHas
IIPOBEICHUS JICKIUOHHBIX ayIUTOpUs
3aHATUI U TEKYILLIETO
KOHTPOJIA
Y4eOHbIC ayAUTOPHH TS 111-205,
MPOBEACHUS TPAKTUYECKUX KomnbsrorepHslii
3aasatuii, KP u KII KJIacc
Y4eOHbIe ayIUTOPUU AJIS [11-205,
[IPOBEICHUSA KommnsrorepHslii
IIPOMEKYTOUHOM aTTeCTaluu KJ1acc
ITomerienus mist HTB-303, CTOJI KOMITBIOTEPHBIN, CTYJI, CTOJI
CaMOCTOSITENTLHOM pabOThI KomnbsrorepHslii MMCbMEHHBIN, BEIIANKa JI OHEXKIbI,

YUTAJIbHBIN 321

KOMITBIOTEPHAS CETh C BBIXOJOM B
WNuTepHeT, KOMIbIOTEP MEPCOHATBHBIH,

IIPUHTEDP, KOHIULIUOHED

ITomenienus mis
KOHCYJIbTHPOBaHUS

11-206, JlexinonHas
ayJIUTOPUS

[TomemieHus s XpaHeHUS
o0opyI0BaHus U y4€OHOTO
WHBEHTap

I-107, Apxus
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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 3 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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