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®opma o0yuenusi: OuHas
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3amuTa KypcoBoii padoThI 3 cemectp - 0,3 yaca;

IK3aMeH 3 cemectp - 0,5 yaca;

Bcero - (0,8 yaca
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1. IEJIX U 3AJTIAYN OCBOEHUSA JUCHUIIJIMHBI

Lenp ocBoeHHMsI IMCHMIIMHBI. VI3yuyeHue MeTOOOB  coO3AaHUA  SHEProdPeKTHBHBIX
BBICOKOTEMIIEPATYPHBIX MPOLIECCOB U YCTAHOBOK, METOJIOB PACUETHOTO aHAIHM3a UX SHEPronoTpediIeHus,
BBISIBJICHUSI TOTEHIIMAjla HMHTEHCHUBHOTO DJHEProcOEpeKeHMs, MaTEeMaTHYeCKOTO MOJCIUPOBAHUS U
UCCIIEIOBAaHMS C IIEIBIO OMPEICIICHHS CIIOCOO0B pealIn3aliy 3TOT0 MOTEHIHAIa

3agauyu AUCHMILINHBI

- ®opMHpOBaHUE 3HAHUN O METOAMYECKHX MOJX0/1aX K CO3/aHUI0 SHEProd(h(HEeKTHBHBIX
BBICOKOTEMIIEPATYPHBIX IIPOLIECCOB U YCTaHOBOK.;
- OBnlaieHNe METOJaMU PACUETHOI'O aHAIM3a II0Ka3aTenel paboThl 00BEKTOB
BBICOKOTEMIIEPATYPHOM TEIJIOTEXHOJIOTHH.
- [IpnoOpeTeHne HaBBIKOB MaTEMaTUYECKOIO0 MOJIETMPOBAHNUS BBICOKOTEMIIEPATYPHBIX IIPOLIECCOB

N YCTAHOBOK.;

- M3yuenune TeXHUYECKHUX PEIICHUH 10 SHEProcOePEeKEHUIO U UX MTPOTPaMMHAs peasin3anus s
00BEKTOB BBICOKOTEMIIEPATYPHOI TEIIOTEXHOIOTHUH. ;

- [TonroToBka K pa3paboTKe, aHAIHU3Y U OCYIIECTBICHUIO MEPOTIPUATHIA IO SHEPTO- U
pecypcocOepeKeHNI0 B BBICOKOTEMIIEpAaTYPHBIX Polleccax U yCTaHOBKAX..

CDOpMI/IpyeMLIC y o6yqafomeroc>1 KOMIICTCHIMHU U 3allJTAaHUPOBAHHLIC PE3yJibTaTbl Oﬁy‘IEHHﬂ 10
JUCHUIITIMHE, COOTHCCCHHBIC C HHANKATOPAMHU JOCTUKCHUA KOMIIeTEeHIIMIi:

Koa n HanmMeHoBaHue
KOMIIeTeHIINH

Koa u HamMeHOBaHHe
HHIMKATOPA T0CTHKEHHS
KOMIIETEeHIIUH

3amiaHUpOBaHHbIE Pe3yIbTaThl 00y4eHusl

[TK-3 Cnocoben k
pa3paboTke MEpONpUITUN
0 PHEPro- u
pecypcocOepeKeHUI0
CHCTEM 3HEProodecneueHus
Y MCIIOJIb30BaHMS TOTLJIMBA
JUISL IPOMBIIIIJIEHHBIX U
KOMMYHaJIbHBIX
PEANPUATHI

W -1nk-3 JemoHcTpupyet
3HaHWE HOPMATHUBOB TI0
JHEPro- u
pecypcocOepeKeHUI0 CHCTEM
DHEProoOeCIICYCHUS U
WCTIOJTb30BaHUS TOILITMBA JIJIS
MIPOMBIIIIJICHHBIX U

KOMMYHAJIbHBIX MPEAIPUITHI

3HATh:
- 3aKOHBI U OCHOBHBIC (DU3HKO-
MaTeMaTHYECKUE MOJICIIH ITepeHoca
TEIUIOTHI U MACChl IPUMEHUTEIBHO K
TCIIJIOTCXHUYCCKUM U
TETUIOTEXHOJIOTMYECKUM YCTaHOBKAM U
cHUCTEMAaM;,.

YMETB:
- PaccunteiBaTh M aHAIM3UPOBATH

HPOLIECCH TEIIOMACcCOIepeHoca B
AIIEMEHTAaX TEIUIOTEXHOJOTHYECKUX
YCTaHOBOK..

[TK-3 CnocobeH k
pa3paboTKe MEpOIIPUITUI
10 DHEPTOo- U
pecypcocOepeKeHII0
CHUCTEM PHEProodecreueHust
U MCIIOJIb30BaHMS TOTLJIMBA
JUTSL IPOMBIIIIJICHHBIX
KOMMYHaJIbHBIX
MPEATPUATHIA

NJI-2nk-3 Pa3pabaTeiBaet
MEPOTIPUSATHSI TI0 SHEPTO- U
pecypcocOepekeHUI0 CHCTEM
HHEproodecrneyeHus u
UCIIOJIb30BaHUS TOTUTUBA TSI
MPOMBIIIICHHBIX U

KOMMYHAJIbHBIX MPEAIPUITHI

3HAaThb.

- Kinaccugukanuro u obmactu npuMeHeHUst

TOIINIMBHO-5HCPICTHYCCKUX PECYypPCOB,

IMPaBOBbLIC, TCXHUYCCKUEC, DKOHOMUNYCCKHUC,

HKOJIOTMYECKHE OCHOBBI
HEPTOCOEPEIKECHUS
(pecypcocOepexeHus);.

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),
HarpaBjeHus noarotToBku 13.04.01 TermosHepreTuka U TEIJIOTEXHUKA, YPOBEHb 00pa30BaHMS: BBICIIICE
o0Opa3oBaHHE - MarucTparypa.

ba3zupyercs Ha ypoBHe cpeHEro 0011ero oopa3oBaHusl.

PesynbTarel 00yueHus1, MOTyYCHHBIE TIPU OCBOCHUH JUCIUTUINHBI, HEOOXOAUMEBI IIPH BBHITIOJTHECHUH
BBIMYCKHOM KBaTU(UKALMOHHON PadOTHI.



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

Pasesb1/TeMbl 8| a
Ne JTUCIUTUTAHBL/ (D OPMBI § % § KonrakTHas pa6ora 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 | I'K | UKKII | TK p xOHTPOTE
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
1 Konnenwst 32 3 8 - 12 - - - - - 12 - Ilodzomoeka Kypcosozo npoexkma: Ilonydenue
UHTEHCHUBHOTI'O 3a/1aHUs Ha KypCOBOW MPOEKT. Y TOUHEHHE
SHEprocOepekeH s Kak WCXOHBIX JTAHHBIX
CPE/CTBO CO3AaHUs Ilodz0moska K KOHmMpPOAbLHOU padome:
3 PeKTHBHBIX Wzyuenne maTepuainos 1o paszneny Konnennuns
MPOLIECCOB U YCTaHOBOK WHTEHCHUBHOT'O SHEProcOepe eHus! Kak
11 Konuermus 16 4 - 6 - - - - - 6 - METO/IOJIOTHS CO3/IaHMS YHEProd(PEeKTHBHBIX
HWHTCHCHBHOT'O BBICOKOTEMIIEPATYPHBIX MPOLIECCOB U
9HEProcOepekeHNs Kak YCTaHOBOK ¥ TIOATOTOBKA K KOHTPOJIBHOM
METOIOJIOTUsI CO3AaHHs paboTte
9HePro3hPeKTHBHBIX H3yuenue mamepuanos numepamypHsix
BBICOKOTEMIIEPATYPHBIX UCHOYHUKOG:
IIPOLIECCOB U YCTAHOBOK [1], m.1
1.2 PazpaboTka u 16 4 - 6 - - - - - 6 - [2], m.1
UCCIIe0BaHNE [3], m.1
TEIUIOBBIX CXEM [8], m.1
HeaTU3UPOBAHHBIX [9], m.1
TETJIOTEXHOJIOTHYECKUX
ycranoBok (UTTY).
Onpenenenue
MOTeHIMAaja
WHTEHCHBHOTO
9HeprocOepexeHus
2 Hccnenosanne 32 8 - 12 - - - - - 12 - Ilodz0mogka K KOHmMPONLHOU padome:
JICUCTBYIOIINX W3y4yenue marepunaiios 1o paszeny Pazpaborka
YCTaHOBOK U HCCJICI0BaHKE TEIIOBBIX CXEM
2.1 AHanu3s pe3ynbpTaToB 16 4 - 6 - - - - - 6 - HACaTM3UPOBAHHBIX TEIUIOTEXHOJIOTHIECKUX
WCCIIeIOBaHUS yctanoBok (UTTY). Onpenenenue noTeHIana
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BBICOKOTEMIIEPATYPHBIX WHTEHCHBHOT'O SHEProcOepexeHus n
MPOLIECCOB U YCTaHOBOK MOJIrOTOBKA K KOHTPOJIbHOU paboTe
2.2 HUccnenosanue 16 6 6 Iloozomoexa Kypcosozo npoexma: KypcoBoii
TEIJIOBBIX CXEM MPOEKT BBITIOJIHACTCS 110 HHAUBUAYATHbHOMY
JeHCTBYFOIIIX 3agaHuio. B paMkax paboTel HEOOX0IUMO
TETUIOTEXHOJIOTHYECKUX paccunTaTh OCHOBHBIC TTOKa3aTeNN paboThI
YCTaHOBOK 000pynoBaHus, BBIOPATh ONTHMAIILHOE
pemienue. KypcoBoil IpoeKT npeaycMaTpruBaeT
MOSICHUTENBHYIO 3aITICKY C pacueTaMy 1
rpaduyeckyro 4acTb. B 3ananue BxoauT pacuer
CIIEIYIOLIMX MTOKa3aTelNel: pe)KUMHBIE
rapaMeTpbl JIEMEHTOB TEIJIOBOW CXEMBI;
XapaKTepUCTUKHU SHEPronoTpeOIeHus,
nokasaTesu 3HeprodddexTHBHOCTH
H3yuenue mamepuanog iumepamypnolx
UCIOYHUKOG:
[1], m.3
[4], m.1
3 [lepcriekTBHBIE 32 12 12 Iloozomoeka Kypcosozo npoexma: KypcoBoit
MOJIETH MIPOEKT BBITIOJIHACTCS 110 HHAUBUAYATHLHOMY
SHEprocoeperammx 3agaHuio. B paMkax paboTel He0OX0IMMO
YCTaHOBOK. paccuuTaTh OCHOBHBIE ITOKa3aTelld paboThI
HccnenoBanue 000pyI0BaHUs, BEIOPATh ONTUMAIIEHOE
BHELIHEro 1 peuienue. KypcoBoii npoekT npenycmarpuBaer
CONPSKEHHOTO MOSICHUTEIILHYIO 3aITUCKY C pacueTaMu U
TerooOMeHa rpaduyeckyo 4acTb. B 3a1anue BXoAUT pacuer
3.1 HccrnenoBanue 16 6 6 CIIEIYIONIHX TTOKA3aTeIIeii: peKUMHbBIE
MEePCIEKTUBHBIX IapaMeTphl JIEMEHTOB TETIIIOBON CXEMBI;
Mozenen XapaKTEepUCTUKHU SHEPTONoTpeOIeHus,
SHEprocoeperammx MoKazaTesnu 3HeprodddexTHBHOCTH
TTY. Onpenenenue Tloozomosxa Kk KOHmMPOIbHOUL pabome:
9HeprocOeperaromero W3y4yenne marepralioB 1o pa3zaery AHaIH3
a¢dexra pe3yIbTaTOB UCCIIEIOBAHUS
3.2 Buenauii 16 6 6 BBICOKOTEMITEPATYPHBIX MPOLIECCOB U
panuanuoHHbINH YCTaHOBOK M MOJrOTOBKA K KOHTPOJIBHOU
teriooomen B TTP. pabore
CornpsKeHHbI# H3yuenue mamepuanos 1umepanmypHsix

Teriooomen B TTP

UCMOUYHUKO6.

[1], m.1




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

4 Hcnonb3oBanue 32 8 - 12 - - 12 - Ilo0z0mogKa K meKyuiemy KOHmpoiio:
YHUCJIEHHBIX METOJIOB B [ToBTOpEHUE MaTepHaa mo pasaeny
HUCCIIEIOBaHUIX "HccregoBaHne TETIIOBBIX CXEM JIEHCTBYIOIINX
TIPOIIECCOB U YCTAHOBOK TEIUIOTEXHOJIOTHIECKAX YCTaHOBOK"
41 YucneHABIC METOIBI 16 4 - 6 - - 6 - Iloozomoexa K KOHmMPOJIbHOIUL pabome:
pacuera Wzydenne maTepuaioB Mo pa3uery
HECTallMOHapHOH HccnenoBanue TEMIOBBIX CXEM AEUCTBYIOIIMX
teronepenayu B TTY TEIJIOTEXHOJIOIMYECKHUX YCTAHOBOK U
4.2 TermnooOMeH 1 16 4 - 6 - - 6 - MOJIrOTOBKA K KOHTPOJIbHOW paboTe
JBUKCHHE Iloozomogka Kypcosoz2o npoexma: KypcoBoii
MCEJIKOJAUCTICPCHBIX IIPOCKT BBIMOJHACTCA IO UHAUBUAYAJIbHOMY
YaCcTHUI| B 3amaHno. B pamkax paboThl HEOOXOIMMO
BBICOKOTEMIIEPATYPHOM paccunTaTh OCHOBHBIE TIOKA3aTeNIN PabOTHI
MOTOKE 000pyI0BaHuUs, BEIOPATh ONTUMAIIEHOE
pemenre. KypcoBoif mpoeKT npemxycMaTpruBaeT
MOSICHUTEIBHYIO 3aIICKY C pacueTaMu
rpaduUecKyro 4yacTb. B 3amaHue BXOOUT pacder
CIIeIYIOMINX TTOKa3aTelNeil: peXKUMHBIE
mapaMeTphI AIEMEHTOB TEIUIOBOH CXEMEI,
XapaKTepUCTUKH YHEProNnoTpeOIeH s,
mokasarein sHepro3ddexkTnBHOCTH
H3yuenue mamepuanog 1umepamypHsix
UCHIOUHUKOB:
[6], m.3.7
[7], 24-28
OKk3aMmeH 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 4 0.8 113.2

Ipumeuanue: Jlex — nexuuu; JIab — naboparopusie padboTsl; [Ip — npaktudeckue 3ausatust; KIIP — aynuTopHble KOHCYIbTALUU IO KYPCOBBIM
npoektam/padoram; MKKII — unauBuyansHble KOHCYIbTAlMH 0 KYpCOBBIM IpoekTam/padoram; ['K- rpymnmnoBsie KOHCYIbTAlUU 110 pa3aeaam
mucuuruinHel; CP — camocrostenbHas padora crynenta; UKP — nnas konraktHas padora; TK — Texymmii KoHTpodb; [TA — npomexyTrouHas
aTTecTanus




3.2 KpaTkoe coaep:kaHue pa3iejioB
1. Konuenyus unmencusno20 3nep2ochbepedtcerus Kak cpeocmeo co30anust 3¢hdexmusnvix
npoueccos U yCmaHoB8oK

1.1. KoHuemnius "HTEHCHBHOT'O YHEPrOoCOEPEKEHUS KaK METOIOJIOTHSI CO3TaHHS
SHEPro3(PPeKTUBHBIX BHICOKOTEMIIEPATYPHBIX MPOLECCOB U YCTAaHOBOK

Crpykrypa AucuuruidHbl. OCHOBHBIE TMOJOKEHUS METOJOJOTUU  PELIEHUs IPOOIEMbI
SHEprocOepekeHus: [UIisl TEIIOTEXHOJIOTUYECKUX OO0BEKTOB. TepMoIuHAMUYECKH UACaTbHBINA
TEIUIOTEXHOIOTHYeCKHd 00BhekT. CHcTemMa Mokaszareneil dHepronoTpedIeHUsT M dHEPreTUIeCKOn
s¢dexTuBHOCTH  TemoTexHojormyeckux — ycraHoBok  (TTVY). 3amaum  MHTEHCHUBHOTO
SHEprocOepekeHus. AJTOPUTMBbI PEIIEHUS 3aJad HWHTEHCUBHOTO HHEProcOepexeHus s
NEHCTBYIOIIMX U CO3JAaBa€MbIX TEIUIOTEXHOJOTHYeCKUX OO0beKkToB. IlepcriekTuBHas MoOAeNb
TETUIOTEXHOJIOTUYECKOTr0 00bekTa. CTPYKTypHask MOAEIH TEIUIOTEXHOJIOTHYECKOTO 00BEKTA. .

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

Knaccudukanus TenioTeXHOJIOTHUYEeCKHUX MPOLIECCOB O TeMiieparypHoMy rpaduky. McxoaHsie
JMaHHBIC I pa3pabOoTKH U pacyeTHOro aHanmm3a terioBor cxembl UTTY. BapuaHThl TErIIOBBIX
cxem UTTY B 3aBucMMOCTH OT TeMIiieparypHoro rpaduka mporecca. Pa3paborka anropurma
pacuera TerioBoit cxembl UTTY. Pacuer noreHnnana MHTEHCUBHOTO 3HEPrOCOEPEKEHNUS. .

2. Uccnedosanue 06116’77’16]/}01141/[)6 YCniano60K

2.1. AHanu3 pe3yabTaTOB UCCIIEI0BAaHUS BBICOKOTEMIIEPATYPHBIX MPOLIECCOB U YCTAHOBOK

Knaccugukanus MeToq0B HCCIEIOBaHUS BBICOKOTEMIIEPATYPHBIX IPOLECCOB U YCTaHOBOK.
TennmorexHn4yeckne 00CIeI0BaHNUs, TPOMBIIIJICHHBIE U TaOOpaTOpPHBIE SKCIEpUMEHThL. OO0paboTka
pe3yabTaTOB (PU3MUECKOr0 HKCHEPUMEHTA. AMIMPOKCUMALUS HKCIEPUMEHTANbHBIX M PAacUETHBIX
naHHbIX cpenctBamu cpeasl Mathcad. Tlomueiii paxkTopnbsiil skcniepument (I1D3) u rpaaveHTHBINH
METOJ B HCCIEJAOBAaHUM IIPOLECCOB M YCTaHOBOK. IlocTaHOBKa 3ajaud MHOTO(aKTOPHOIO
uccienoanust TTY npu 3HaYUTENTEHOM KOJIHUYECTBE (PaKTOPOB..

2.2. UccnenoBanue TEIUIOBBIX CXEM JAEHCTBYIOIIMX TEIUIOTEXHOJIOTUYECKUX YCTAHOBOK

Pacuer TemnoBoro OanmaHca TeruiorexHonoruueckoro peakropa (TTP). Koadpounuent
TEIUIOOTAAYM Ha HApPYKHOW IOBEpXHOCTH orpaxaeHus T1TTP. Pacuer temnonoreps uepes
orpaxxaenne TTP B oxpyxaromyto cpeay cpeacrBamu cpeasl Mathcad. Pacuer temnmonoreps ¢
TPAHCIIOPTHBIMU CPEJICTBAMU B OKpYXKalOIIylo cpeny (Ha mpuMepe TYHHEIbHOUW TEYM).
Hcnonp30Banue yncia eIMHULL IEPEHOCA B PACUETE TEMIOBBIX CXEM..

3. HepcnekmueHble Mooenu 9H€DZOC6€D€2CIIOZMMX YCmMAaHOBOK. Hccnedosanue snewrie2o u
CONPANCEHHO20 menioooMena

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

[Tonstue nepcnexktuBHoi momenu TTY. Ompenenenue sHeprocoeperatomero >pdexra mnpu
pPEreHEpaTUBHOM W BHEIIHEM JIOMOJHUTENBHOM TEIUIOUCIIONB30BAHUM.  TepMOXuMUYecKas
pekynepaiuss B TTY Ha OcHOBe KOHBepcHM HpuUpoAHOoro rasa. Kiaccudukaius crnoco6oB
TEPMOXMMHYECKON peKynepaluu TeIoBbIX oTxoAoB TTY. Maremarndeckoe ONMCaHUE,
[IporpaMMHasi peajn3anusl..

3.2. Baemnuii paguanuonssni termiooomer B TTP. Conpsiokxernbiit TeriooomMer B TTP



Knaccuueckuil 30HaIBHBIA METOJ] pacdyeTa BHEIIHEro pagudanuoHHOro Tersioodomena B TTP:
MaTEMAaTHYECKOE OMNMCAHME M IPOrpaMMHas peanus3anus. AJITOpPUTM pacdeTa CONPSKEHHOTO
teriooomena B TTP. Ilporpammuas peainsanus pacueTa BHEUIHETO paguialliOHHO-KOHBEKTUBHOTO
U CONPSKEHHOT0 TEINI00OMEHa Ha IPUMEpe HarpeBaTeIbHOM MeYH..

4. Ucnoav3osanue YUCieHHbIX MEeMo008 8 UCCAEO08AHUSIX npoyeccos u ycmaHo60K

4.1. YucneHHble METOJIBI pacyeTa HecTallMoHapHOU Terutonepenaun B TTY

MeTol KOHTPOJIBHOTO 00BEMa, Y4eT TPaHWYHBIX YCJIOBHW, YHCTO HESIBHAS CXEMa pacueTa,
METOJI TIPOTOHKH (Ha MpUMEpPE HECTAIIMOHAPHOHN TEIUIoNepeayn Yepe3 MIOCKYI CTeHKY). Pacuer
KOJINYECTBA TEIJIOThI, AKKYMYJIUPYEMOM KIIAIKOM. .

4.2. TennooOMeH U JBUKEHHUE MEIKOIUCIIEPCHBIX YACTHIl B BHICOKOTEMIIEPATYPHOM MOTOKE
KonuenryanbHast MoJienb 1 MaTeEMAaTUYECKOE ONKcaHue 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 (KUISIILUI CJI0H, B3BEILIEHHbIH cioil). @opMUpoBaHUE CUCTEMbI YPaBHEHUH,
OIKCBIBAIOLINX JABHKEHHE U TEIUIOOOMEH YacTHUI] B BHICOKOTEMIIEPATypHOM I'a30BOM IIOTOKE.
Oco0eHHOCTH TPOTPAMMHOMN peaIn3allii YUCICHHOTO PEIICHUSI CUCTEMBI
muddepeHIManbHBIX YpaBHEHH B cpee Mathcad.
OcBoenue nporpamMmsl pacuera TTP ¢ nagatromum cioeM 4acTull, ABMXKYIIMMCS. HABCTpEUy
BOCXOZSILEMY ITIOTOKY I'a30B. BbINIOJIHEHNE pacYeTHOIO UCCIIEOBAHNS;
2. OcoOeHHOCTH pealTn3aluy UKINIeCKUX pacueToB B cpene Mathcad. OcBoenue
IporpaMMbl pacuyeTa (METO10M KOHTPOJILHOTO 00beMa IO OJHOCThIO HESBHOM cxeMe)
HECTallMOHAPHOM TEIIONPOBOJHOCTH Yepe3 MHOTOCIIONHYIO CTEHKY. Brinonnenune
pacueTHOr0 UCCIIEI0BAHMUSA: N3MEHEHNE BO BPEMEHH KOJINYECTBA TEIIOTHI, aKKYMYJIHPYEMOIO
CTEHKOM; OlleHKa BPEMEHHU 1E€PEX0/1a TEIIOBOTO COCTOSIHUS CTEHKU B CTallMOHAPHOE
COCTOSIHUE;
3. PaguannonHslie moToku B paboueM npoctpanctse TTP. Yuer koHBEeKTUBHOM
COCTaBJIAIOLIEH BHEIIHETrO Term1oooMeHa. POpMHUPOBAHUE CUCTEMBI YPABHEHUH JUIS
PEe3yNbTUPYIONIMX TEMJIOBBIX IOTOKOB B paMKax KJIACCHUYECKOT0 30HAJIbHOTO METO/1a pacueTa
BHEIIIHEro TeriooomMena. Onpenenenne ko3 uiuenTa TenaoBoro U3Iy4yeHus ra3a, yrioBbIX
KOA((UIIMEHTOB U3JTyUYEHUsI MEX/ly TOBEPXHOCTHBIMHU 30HAMH.
OcBoeHMe TPOrpaMMbl pacyeTa BHEIIHETO PaAUAllMOHHO-KOHBEKTUBHOI'O U CONPSKEHHOTO
Ter1000MeHa HarpeBaTesIbHOM 1euu. BrinonHeHne pacueTHOro NCCIIeI0BaHMs;
4. OcBoeHnue nporpammsl pacuera TeraoBoi cxeMbl TTY ¢ TepmMoxuMudeckon pekynepanuen
TEIJIOTHI F'A30BBIX OTXOJ0B HAa OCHOBE ITApOBOM KOHBEPCUM MPUPOAHOro rasa. McecinenoBanue
3aBHCHUMOCTH BHJIMMOTO YJIEJILHOTO PacXoa TOIJIMBA U 3Heprocoeperaromniero s¢pdexra ot
pexuMHBIX mapameTpoB TTY: TeMnepaTypbl CUHTE3-Ta3a, yIAEIBHOIO pacxo/a napa;
5. Pacuer B cpene Mathcad koadduirenta cymmapHo# (pagualioHHON 1 cBOOOIHO-
KOHBEKTHBHOM) TEIJIOOT/Iau Ha HapyHOU nmoBepxHocTu orpaxkaeHust TTP. Pacuer
IUIOTHOCTH TEIUIOBOTO MOTOKA uepe3 orpaxaeHue TTP B okpysxkarolnyro cpeny ¢
WCIIOJIb30BaHUEM UHTErpayoB. [IporpamMmmuas peanusanus pacuera TerioBoi cxemsl TTY B
cpene Mathcad 6e3 ncnonb30BaHus U C UCIIOIB30BaHUEM Yrclia enuHull nepenoca — NTU.;
6. O6paboTka pe3ynbTaToB uccienoBanus TTY B cpene Mathcad. JIuneitnas u crutaiia-
UHTEpHOJsIIKA. MeTol HAaMMEHbIIUX KBaapaToB B cpeae Mathcad: BctpoeHHble QyHKITMH
WM nipsimast peanusanus. [I[pumepsl: HopMalibHas CKOPOCTh PACIPOCTPAHEHUS IIJIAMEHH;
TEIUIONPOBOAHOCTD JUCIIEPCHOTO MaTepualia; mapameTpuuecKkas uaeHTU(GpuKanus
MaTeMaTUYeCKON MOJIENN TYHHEIbHOU Me4H; MOITHbIN (aKTOPHBIN SKCIIEPUMEHT U



IPaJUEHTHBIN METOJ B 33/1a4U€ OIPEIEICHMSI TEMIONPOBOJHOCTH KOKCOBOIO OCTaTKa
(mponyKTa MUpoJiM3a UINH); ONpeaeIeHne TeMIIepaTypHBIX MapaMeTPOB LUKINYECKH-
CTallMOHAPHOI'O COCTOSIHUS KOMIIAKTHOTO peEreHeparopa (pereHepaTuBHOM roOpenkm).;

7. Pa3pabotka termoBoit cxembl UTTY cormacHo 3aaHHOMY TeMIIepaTypHOMY IrpaduKy
npoiiecca. CocTaBlieHHE YpaBHEHUN TEIJIOBOTO OajaHca 3JIEMEHTOB Ter1oBoi cxembl UTTY
C YYETOM YCIIOBUI Hleanu3ali yCTaHOBKH. Pa3paboTka anropurma u mporpaMmmHas
peanu3anus pacuera TemioBoit cxemsl UTTY B cpene Mathcad. Onpenenenue
TEOPETUUYECKOI0 MUHUMYMa SHEPronoTpeOIeH s, MOTeHIIMAajla UHTEHCUBHOTO
AHEpProcOepeKeHusl. ;

8. neann3upoBaHHbIE BHICOKOTEMIIEPATYPHBIE TEIIOTEXHOJIOTUYECKUE YCTAHOBKHU:
TEXHOJIOTHS (POPMUPOBAHUS TETUIOBBIX CXEM, IIOCTPOCHUS TEMIIEPATyPHBIX TPaPUKOB,
pa3paboTKu MaTeMaTH4yeckoro onucanus. PaspabdoTka B cpeae Mathcad 6510koB,
o0ecreunBaroIIMX PacyeT TEIJIOBBIX CXEM BBICOKOTEMIIEPATYPHBIX TEIJIOTEXHOJIOTMUECKUX
ycranoBoK (BTYVY): 6110k pacuera marepuabHOTrO 6anaHca rnpoiiecca ropeHusl TOIUINBA;
OTHCAHKE TETJIOBOTO MIOTOKA C Ta30BBIMU OTXOJaMH KaK ()yHKIIUU TEMIIEPATYPBHI..

3.4. Tembl 1a60paTOPHBIX PadoT
HE MPEyCMOTPEHO
3.5 KoncyabTauuu

Ayoumopuwie KoHCYIbMAYUU O KYDPcosomy npoekmy/pabome (KIIP)

1. KoHcynpranuum HanpasieHbl Ha BBIIOJHEHHE pa3/ielioB KypCOBOI'O IPOEKTa IOJ
PYKOBOJICTBOM HAacTaBHMKa (IperojaBatelnis). B paMkax 4YacoB Ha TIpyNIOBbIE
KOHCYJbTAIlMM pa30uparoTcsi Hambosiee BAXKHbIE YACTH PACUETHBIX 3aJaHUN pasjena
"KoHuenuuss HMHTEHCHBHOIO  3HEProcOepexeHHs Kak  METOJOJIOTHS  CO3/aHUs
9HEProd3(pPEeKTUBHBIX BHICOKOTEMIIEPATYPHBIX MPOIIECCOB U YCTAaHOBOK"

2. KoHcynbTanuu HampaBieHbl Ha BBIOJHEHHE pa3/eloB KypCOBOIO MPOEKTa IMOJ
PYKOBOJCTBOM HacTaBHMKa (mpemopaaBarens). B pamMkax yacoB Ha TIpynmoBble
KOHCYJIbTAllMM pa30uparoTcsi HauOoJjiee BakKHbIE YacTH pacueTHBIX 3a/JaHuil pasnena

"PazpaboTka u HUCCIIEIOBAHUE TEIUIOBBIX CXEM HJIeaTN3UPOBAHHBIX
TerioTexHonornueckux ycraHoBok (UTTVY). Ompenenenue moTeHIMada WHTEHCHBHOTO
sHeprocOepexeHus"

3. KoHcynbranmuu HampaBieHbl Ha BBIIIOJIHEHHWE pa3AelioB KypCOBOTO TPOEKTa TOJ
PYKOBOJICTBOM HacTaBHUKa (mpemojaBarensi). B pamkax dYacoB Ha TpYMIOBBIC
KOHCYNbTallMM pa30uparoTcs Hauboliee Ba)KHbIE YacTH PACUYETHBIX 3aJaHHWil pasjaena
"AHanu3 pe3yabTaTOB UCCIIEIOBAHMS BEICOKOTEMITEPATYPHBIX MTPOIIECCOB U YCTAaHOBOK"

4. KoHCynbTalluM HaIpaBICHbl Ha BBIOJHEHHWE PAa3AeNioB KypCOBOTO TPOEKTa TOJ
PYKOBOJICTBOM HacTaBHUKa (mpemojaBarensi). B pamkax dYacoB Ha TpYMIOBBIC
KOHCYNbTallMM pa30uparoTcs Hauboliee Ba)KHBIE YAacTH PACUYETHBIX 3aJaHHWil pasjena
"HccnenoBaHne TETUIOBBIX CXEM JIEUCTBYIOIINX TEIIOTEXHOJIOTHYECKUX YCTAHOBOK"

Unousudyanvuvle Koncyibmayuu no Kypcosomy npoemy /pabome (MKKII)

1. Koucynpranuu npoBojsaTcs no paszzaeny "KoHienuus MHTEHCUBHOIO 3HeEprocOepexeHus
KaK METOJIOJIOTHSI CO3JaHMs SHEprod(peKTUBHBIX BBICOKOTEMIIEPATYPHBIX MPOIECCOB U
YCTaHOBOK"

2. Koncynpranuu mnpoBogsrcs no pasneny "Pa3paboTka u ucciegoBaHHE TEIUIOBBIX CXEM
WJICATM3UPOBAHHBIX  TeIUIOTeXHOoJorndeckux  ycraHoBok (UTTY). Omnpenenenue
MOTEHIMajla UHTEHCUBHOTO YHeprocoepexeHus"

3. Koncynprammuum mpoBomATcs 1o  pasgeny "AHamm3  pe3ylbTaTOB  HCCIIECAOBAHUS
BBICOKOTEMIIEPATYPHBIX MTPOLIECCOB U YCTAHOBOK"
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4. KoHcynbTamuu npoBojsaTcs mo pazaeny "MccienoBaHue TEIMJIOBBIX CXEM JIEUCTBYIOIIMX

TETUIOTEXHOJOTHYECKUX YCTaHOBOK"

3.6 TemaTuka KypcoBbIX NPOEKTOB/KYPCOBBIX padoT

3 Cemectp

Kypcosas pabora (KP)

I'paduk BbINOJIHEHNSI KYPCOBOTO NMPOEKTA

Henens 1-11 | 12-15 | 3auerHas

Paznen 1 2 3amuTa

KypCOBOTO KYpCOBOTO

MPOEKTA MPOEKTA

O0Bem 35 65 -

pazzneina, %

Beimonaennsnii | 35 100 -

00beM

HaApaCTAIOIIUM

urorom, %

Howmep pasnena | Pasnen kypcoBoro npoekra

1 0O030p TEXHUYECKHX PEIICHUH 10 3aJaHHON TeMaTHKe. BhiOop HamnpaBieHus
pa3paboTKu

2 PacueTsl u pacdeTHBIC HCCIIEIOBAaHUS 110 BRIOPAHHOMY HAIPABICHUIO
pa3paboTKu
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3.7. CooTBeTCTBHE Pa3/1eJIOB IHCHHMILIMHBI U OpMHUPYEMBbIX B HUX KOMIIeTEeHIIU

Howmep paznena
JTUCLHUILIUHEI (B

OueHoYHOE CPEeICTBO
(TUII 1 HAUMEHOBAHUE)

3amaHUpOBaHHBIE PE3yAbTaThl 00YUEHHUS MO TUCIUIUINHE Komst
(B COOTBETCTBUH C pa3zeiioM 1) HMHJIMKaTOpOB COOT];e?lT ;3 e
11234

3HaTh:
3aKOHbBI 1 OCHOBHBIE (PU3UKO-MAaTEMAaTUYECKUE MOJICIH KonTponbnas padora/Kontponbnas padorta Ne 1
IEPEHOCA TEMJIOTHI U MACCHI IPUMEHUTEIIBHO K VJT-1rka + «OCHOBHBIE MMOHATHUS O TGHJIOB“OI\/JI pabote BTY»
TEIUIOTEXHUYECKUM U TETIOTEXHOJOTUYECKUM YCTaHOBKaM (KOHTpOJIb OCTaTOYHBIX 3HAHUH B Havaje U3y4eHUs
U CUCTEMaM; JUCITUTUIAHBI )
Knaccudukanuro u 061actu MpUMEHEHUs TOTLTUBHO- KonTponbnas pabora/Kontponbnas padota Ne 2
SHEPreTUYECKUX PECYPCOB, IPABOBBIE, TEXHUYECKUE, V213 + «HccnenoBanue TGI[JIOBOIZ CXEMBbI }
SKOHOMUYECKHUE, IKOJTOTUIECKHE OCHOBBI UJICaTU3UPOBAHHOMN TETNIOTEXHOJIOTUYECKON
sHEprocOepekeHus (pecypcocOepekeHus); YCTaHOBKH
Ymern:
PaccunTthIBaTh ¥ aHATM3UPOBATH MPOIECCHI KonTponsnas pabora/Kontponbnas padorta Ne 3
TEIJIOMACCONEPEHOCa B AIEMEHTaxX N-1nk-3 + «ATMPOKCUMAIIHS Pe3yIbTaTOB UCCIIEIOBAHUS
TEIJIOTEXHOJIOTMYECKUX YCTaHOBOK. TEMJIOTEXHOJIOTMYECKON YCTAaHOBKU»
OreHuBaTh MOTEHIIUAI YHEPTO- U PECYPCOCOEPEKEHUS HA [Ipobnemuas nexuus/Jloknan ¢ mpe3eHTamuei
00BEKTE ACATEIbHOCTH 3a CUET TPOBEACHHUS KYpCOBOTO MPOEKTa Ha KOH(EPEHIINH
PeCYPCOCOEPEratoIIIX MEpONPHATHIL. WT-2nik-3 + | KonTponwHas pabora/KontponsHas padoTa Ne 4

«HccnenoBanue TEMIOBOM CXEMBI

TEMJIOTEXHOJIOTMYECKON YCTAaHOBKHU»
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4. KOMIIETEHTHOCTHO-OPUEHTAPOBAHHBIE OIIEHOYHBIE CPEJICTBA JUISA
KOHTPOJISI OCBOEHMSA PE3VJIbTATOB OBYUEHUS 1O JUCIHMUIIINHE
(TEKYIIU KOHTPOJIb YCIIEBAEMOCTH, IPOMEKYTOUYHASI ATTECTALMSA
1O JUCLMILINHE)

4.1. Tekymuii KOHTPOJIb yCIIeBA€MOCTH
3 cemecTp

dopma peanuzanuu: Beictynienne (I0KIam)
1. loknaz ¢ mpe3eHTaIue KypcoBoro npoekra Ha koHdepeniuu ([Ipodiemuas nexims)

®Popma peanuzanuu: KomnsrorepHoe 3aganue
1. KonTponbaas paborta Ne 2 «MccnenoBanue TEIUIOBOM CXEMbI UCATU3UPOBAHHON
TEIUIOTEXHOJIOrHYeckoi yctaHoBku» (KonTponbHas padoTa)

®Popma peanuzaruu: Ilncemennas padbora
1. Kontponbnas padota Ne 1 «OcHOBHBIE MOHATHUS O TEIIOBOI pabore BTY» (koHTpOIB
OCTaTOYHBIX 3HAHUH B Havasie u3ydeHus qucuuiuinael) (KontponsHas pabora)
2. KonTponbhas padota Ne 3 «AnmpokcuMaiiusi pe3yabTaTOB UCCIEIOBAHUS
TEIUIOTEXHOJIOTHYeCKOH ycTaHOBKW» (KoHTposbHas paboTa)
3. KonrposbHas padota Ne 4 «MccnenoBanue TEIIOBOW CXEMbI TEIUIOTEXHOJIOTHUYECKON
ycranoBkn» (KoHTposbHas pabora)

bamibHO-peNTHHIOBasA CTPYKTYpa AUCLUILINHEI ABIISAETCS MPUIOKEHUEM A.
bamibHO-pedTHHTOBas CTPYKTYpa KypCcOBOil pabOThI ABIIsIE€TCS IpUII0)KeHUEM b.

4.2 IIpoMe:KyTOUYHasI aTTECTALUSA 110 AU CHMUILJIMHE

Oxzamen (Cemecmp Ne3)
Onenka ompenensiercss B cOOTBETCTBUM ¢ [lonokeHuem o OayIbHO-PEHTHMHIOBOM cHUCTEME AJs
ctyneHntoB HUY «MOW» Ha OCHOBaHMM CEMECTPOBOM M 3K3aMEHAI[MOHHON COCTaBJISIOLIMX.
OneHka 3a KypcOBOM MpOEKT ompenensercs B cOOTBeTCTBUM 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 Ne3)
Onenka 3a cemecTp ompeneisieTcss B cooTBeTcTBUU ¢ [lonoxkeHneM o OalibHO-PEHTHHTOBOM
cucreMe s cryneHtoB HUY «MDUW» Ha OCHOBaHMHM CEMECTPOBOM M HK3aMEHAIMOHHOU
cocraBisitomux. OleHKa 3a KypcOBOM MPOEKT ompenensiercss B cooTBeTcTBUU ¢ [lonoxxkeHuem o
OambHO-pedTUHIOBOM cucteMe ans cryaeHtoB HUY «MOU» Ha ocHOBaHMM CEeMeCTpOBOM
COCTaBJIAIOLLIEH M OLIEHKM 3a 3alluTy. B nmpuiiokeHne K TUIUIOMY BBIHOCUTCS OLIEHKA 3a CEMECTP U
3a KypCOBOM ITPOEKT.

B numiom BeICTaBIsSETCS OLIEHKA 3a 3 CCMECTD.

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

13



BBICOKOTEMIIEPATYPHBIX MIPOIIECCOB U YCTAHOBOK" IS CTYACHTOB, 00YUYaIOIIMXCS 110 HAIIPABICHHIO
"Tennosnepretuka u terorexuuka" / C. K. Tlomos, Har. uccnen. ya-t "MOU" . — Mocksa : U3n-
B0 MOU, 2021 . - 76 c. - ISBN 978-5-7046-2409-7 .
http://elib.mpei.ru/action.php?kt_path_info=ktcore.SecViewPlugin.actions.document&fDocumentl
d=11489;

2. BelcokoTeMnepaTypHbI€ TEIUIOTEXHOJIOIMUYECKHE ITPOLECCHl U YCTAHOBKM : YUEOHHUK Ul BY30B
no cnenuanbHocTy "[IpomeinuienHas ternosnepreruka” / Pen. A. J1. Kimrounukos . — M. :
Oneproaromusaar, 1989 . —336 c.;

3. Ilonog, C. K. Pa3paboTka 1 pacder TeImIOBBIX CXEM TEPMOJMHAMUYECKH H/ICANBHBIX YCTAHOBOK.
Teopus u anroputmsl : yue6Hoe nocodue 1o kypcam "BricokoTemieparypHsie
TEIUIOTEXHOJIOIMYECKHE IpoLecchl U yCTaHOBKU" U "OCHOBBI TEOPUHU HHTEHCUBHOTO
sHeprocoepekeHus" sl CTyIeHTOB oOydJaronuxcs no Hamnpasienuto "Termnosnepreruka” / C. K.
[TortoB, Mock. suepr. ua-T (MOU TY) . — M. : U3a-B0 MDU, 2005 . — 60 c. - ISBN 5-7046-1218-0 .
http://elib.mpei.ru/action.php?kt_path_info=ktcore.SecViewPlugin.actions.document&fDocumentl
d=3260;

4. ITonos, C. K. AHanu3 TEIIOBbIX CXEM TEIUIOTEXHOJIOIMUECKUX YCTaHOBOK. COOPHUK PacyeTHBIX
3aaHull | yaeOHO-METOAMUECKOe ocoldue no aAucuuminHe "BoicokoreMneparypHble
TEIUIOTEXHOJIOTMYECKHE IPOLIECChl M YCTAHOBKU" 110 HampapieHuo "TennosHepreTuka u
terutorexauka" / C. K. Tomos, I1. A. Croros, Ham. uccien. ya-t "MBOUN" . — M. : U3n-8o MDU,
2016 . - 68 c.
http://elib.mpei.ru/action.php?kt_path_info=ktcore.SecViewPlugin.actions.document&fDocumentl
d=8719;

5. Ilonog, C. K. TennorexHuueckue pacueThl MPOMBIIIJICHHBIX MPOLIECCOB U YCTAHOBOK : yueOHOE
nocobue 1o kypcam "BricokoTemneparypHble TEIIIOTEXHOJIOTHYECKHE IPOLIECChl U YCTAaHOBKU",
"OCHOBBI TEIIOTEXHOJIOTUH YHEPrOEMKHUX IPOU3BOCTB" 10 HampasieHuto "Temno3nepreruka u
tertotexnuka" / C. K. Tlomnos, I1. A. Ctoros, A. A. Banuneera, Hai. uccnen. yu-t "MOU"
(HUY"M3BMHN") . — Mocksa : U3n-Bo MOU, 2020 . — 152 c. - ISBN 978-5-7046-2244-4 .
http://elib.mpei.ru/action.php?kt_path_info=ktcore.SecViewPlugin.actions.document&fDocumentl
d=11170;

6. Kimrounukos, A. /1. TeriooOMeH U TEIIOBbIE PEXUMBI B TPOMBILUIEHHBIX [1€Yax : yueOHOe
nocoOue JIsl TEMJI09HEPreTHYECKUX U TeINIOTEXHUUECKUX crielianpHocTel By30B / A. 1.
Kitounukos, B. H. Kyzemun, C. K. ITonos . — M. : Dueproatomusaar, 1990 . — 175 c. - ISBN 5-
283-00142-3 ;

7. Ilonog, C. K. Pemenune 3a1a4 BeICOKOTEMIIEpaTypHO TemioTexHonoruu B cpene MathCAD :
yuebHoe rmocobue 1o Kkypcam "BricokoTeMiiepaTypHble TEIIOTEXHOJIOTHYECKUE MPOLIECCHI U
ycraHoBkH", "MICTOUHUKH SHEPTUU TerioTexHoaoruu" no HampasiaeHuto "Temnosnepreruka” / C.
K. Ilonos, B. A. Unnonuros, Mock. 3xepr. un-t (MOU TVY) . — M. : U3narensckuii sjom MOU,
2009 . - 96 c. - ISBN 978-5-383-00411-1 .
http://elib.mpei.ru/action.php?kt_path_info=ktcore.SecViewPlugin.actions.document&fDocumentl
d=778;

8. Hanunos O. JI., I'apsieB A. b., Slkosnes U. B., Kiiumenko A. B.- "OneprocOepexxenue B
TEIJIO3HEepreTUuKe U Terorexunonorusax”, M3narensctBo: "U3narensckuit jom MOU", Mocksa,
2010 - (424 c.)

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

9. Bakynko A.I'- "DHeprocoepexeHue B TEIJIOIHEPreTHKe U TeroTexHonorusax", M3narenscrso:
"MBH", Mocksa, 2017

https://www.studentlibrary.ru/book/ISBN9785383010952.html.

5.2 JIunieH3MO0HHOE ¥ CBOOOHO pacnpocTpaHseMoe NPOrpaMMHoe odecrnedeHue:
1. CIO "TIpomereit";

2. Office / Poccuiickuii makeT o(hpUCHBIX IPOrpamm;

3. Windows / OnepaninonHas cuctema cemeiictpa Linux;
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4. Maiing BuneokoHpepeHuu.

5.3 UuTepHeT-pecypcsl, BKJIIOYast NpodeccHOHAIbHBIE 0a3bI JaHHBIX U HH(POPMAIIHOHHO-

CIIPpaBOYHbIC CUCTEMBbI:

1. 3BC Jlans - https://e.lanbook.com/
2. 3BC "YHuBepcuTeTcKasi 0M0JMOTEKAa OHJIAlNH" -
http://biblioclub.ru/index.php?page=main_ub_red

3. Hayunas s;1ekTpoHHas 0udamoreka - https://elibrary.ru/
. baza nanupix BUHUTMH online - http://www.viniti.ru/

. ba3za naHHbIX :)KypHaJioB u3aareabcrBa Elsevier - https://www.sciencedirect.com/
. DJIeKTPOHHBIE pecypchbl H3aaTebeTBa Springer - https://link.springer.com/

. baza nannbix Web of Science - http://webofscience.com/
. ba3za mannbIix Scopus - http://www.scopus.com
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6. MATEPUAJIBHO-TEXHUYECKOE OBECHEYEHUE JUCHUIIJIMHBI

Tun nomemeHus Homep ayauropun, OcHaleHue
HAaMMEHOBaHue
Y4eOHble ayAUTOpUU IS 1-206, JlexnmonHas
MPOBEICHUS JIEKITMOHHBIX ayIUTOpUs

3aHATHI U TEKYLIETO

KOHTPOJIS
YueOusie aynuropuu 1 | 111-205, KomnbroTepHslii kitace
MIPOBEICHHUS
MPaKTUYECKHUX 3aHATHH,
KP u KII
VY4ebHble ayIUTOPUH IS OBT-1.3, YyeOnas
IPOBECHUS naboparopus
71ab0paTOPHBIX 3aHATUN BBICOKOTEMIIEPATYPHBIX

TCXHOJIOTHYCCKHUX PCAKTOPOB

VY4ebHble ayIUTOPUH IS
IIPOBEICHUS
IIPOMEKYTOUHOU
aTTecTaluu

[I1-205, KoMnproTepHBIi Ki1ace

ITomemenus aas
CaMOCTOSITENIbHOM pabOThI

HTb-303, KomnerorepHslit
YUTAIBHBIN 371

CTOJI KOMITBIOTEPHBIN, CTYJI, CTOJI
IMMCHbMEHHBIN, BEIIAIKa I
OJICK/Ibl, KOMIIBIOTEPHAS CETh C
BBIXOJ0M B UHTEpHET, KOMITBIOTEP
[IEPCOHAJIIbHBIN, IPUHTED,
KOHAUIMOHEP

Ilomemmenust misa
KOHCYJIbTHPOBAHMUSI

111-206, JIexuonHas
ayJIUTOPUS

Ilomemmenust misa
XpaHeHus: 000py10BaHuUs
U y4eOHOTr0 MHBEHTapsI

[I-107, Apxus
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IIpunoxenne A

BAJJIBHO-PEUTUHITOBAS CTPYKTYPA JIUCHOUILJIAHBI

MGTOI[LI CO3JaHuA 1 UCCIICAOBAHUA BEICOKOTEMIICPATYPHBIX ITPOICCCOB U YCTAHOBOK

(Ha3BaHME AUCIMILIMHBI)
3 cemecTp

IlepeyeHb KOHTPOJIBLHBIX MEPONPUATHI TEKYIIIET0 KOHTPOJIS YCIIEBA€MOCTH 10 M CUUILIHHE:

KM-1 KontpomasHnas padota Ne 1 «OcHOBHBIE MTOHATHS O TeruioBor padore BTY» (koHTpoIh
OCTaTOYHBIX 3HAHUU B Hadase u3ydeHus nucuuruinabl) (KoatponbHaas padoTa)

KM-2 KontpomasHas padora Ne 2 «ccnenoBanue TEII0OBON CXeMbl UACATU3UPOBAHHOM
TEIUIOTEXHOJIOTHYECKOH ycTaHOBKW» (KoHTposbHas paboTa)

KM-3 KontpoasHas padota Ne 3 «Anmpokcumarius pe3ysibTaToB UCCIEI0BaHUS
TEIUIOTEXHOJIOTHYECKO ycTaHOBKW» (KoHTposbHas paboTa)

KM-4 KontpomasHas pabota Ne 4 «lcciemoBanue TEIJIOBON CXEeMbI TEIUIOTEXHOJIOTHUECKOM
ycranoBkn» (KoHtposbHas pabora)

KM-5 Jloknax ¢ mpe3eHTanuel KypcoBoro npoekra Ha koHdepenuuu ([IpobieMuas nexius)

Bujx npome:xyTo4HOI aTTecTalMu — JK3aMeH.

Nunekc KM- | KM- | KM- | KM- | KM-
Howep Paznen aucuumimHb KM: L 2 3 4 >
pasjena Henens 3 7 11 13 15
KM:
KoHuenius MHTEeHCUBHOTO 3HEProcOepekeH st Kak
1 CpencTBO co3naHus 3PPEKTUBHBIX MPOIECCOB U
YCTaHOBOK
Konmemnus HHTEHCHBHOTO YHEPrOcOepeKEHHSI KaKk
11 METO0JIOT U CO3/IaHUs SHEProdPHEKTUBHBIX +

BBICOKOTCMIICPATYPHEBIX NPOUCCCOB U YCTAHOBOK

Pa3pa60TI<a 1 UCCIICA0OBAHUC TCIIJIOBBIX CXEM
HNICATTM3UPOBAHHBIX TCIIJIIOTCXHOJIOTHICCKUX

1.2 +
yctanoBok (UTTY). Onpenenenue noTeHmnuana
MHTEHCUBHOT'O SHEProcOepeKeHus
2 HccnenoBanue 1eMCTBYIOMIMX YCTAHOBOK
21 AHanm3 pe3yabTaTOB UCCIICTOBAHMS +
' BBICOKOTEMIIEPATYPHBIX MPOLIECCOB U YCTAHOBOK
29 UccnenoBanue TEMIOBBIX CXEM JAEHCTBYIOMINX +

TCIJIOTCXHOJOT'MYCCKUX YCTAHOBOK

[lepcriekTHBHBIE MOZETH YHEPTOCOEPETAIONTNX
3 yCTaHOBOK. MccienoBanye BHEITHETO U
COTPSKEHHOT0 TeI1000MeHa

HccnenoBanue nepcneKTUBHBIX MOienen
3.1 sHeprocOeperatoux TTY. Onpenenenue +
sHeprocOeperaroriero 3 dexra

Bueunuii paguannonssiii Terooomen B TTP.

3.2 ConpspxenHsblid Teruiooomer B TTP

Hcronp30BaHne YUCICHHBIX METOJ0B B
HCCJICAOBAHUAX 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

MGTOI[LI CO3JaHuA 1 UCCIICAOBAHUA BBICOKOTEMIICPATYPHBIX ITPOICCCOB U YCTAHOBOK

(Ha3BaHME AUCIMILIMHBI)

3 cemecTp

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

padore:

KM-1 IloaroroBka aureparypHOro 0030pa 1o 3aJaHHON TeMaTHKE
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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