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JIner akryaauzanuu pado4eil mporpaMmbl

PaGouas mporpamma nepecMoTpeHa, 00cyxieHa u ogoOpena uist peanmsarmu B 2022 - 2023
y4eOHOM oy Ha 3aceaHnuu Kadenpsl TemmoTeXHUIeCKHX U SJHEPreTUICCKIX CUCTEM

[Iporokosn ot 20 1. N
3aB. kadenpoii E.I'. Hemmopenko

Pabouas mporpamma nepecMoTpeHa, o0CcykieHa 1 oo0peHa uist peanm3armn B 2023 - 2024
y4eOHOM roay Ha 3aceaHuu Kadeapsl TemIoTeXHUUeCKUX U SHEPTeTUUECKUX CUCTEM

[Iporokom ot 20 1. Ne
3aB. kadenpoit E.I'. Hemmopenko

Pabouas mporpamma nepecMoTpeHa, 00CykieHa u oo0pena uist peanm3armu B 2024 - 2025
y4eOHOM roy Ha 3aceqaHuu Kadeapsl TemoTeXHHUeCKUX U YHEPTETUUECKUX CUCTEM

[IpoTokomor 20 r. Ne
3aB. kadenpoit E.I'. Hemmopenko

Pabouas mporpamma nepecMoTpeHa, 00CcykieHa 1 ojo0penHa it peanm3armu B 2025 - 2026
y4eOHOM TO1y Ha 3acenanuu Kapeapsl TermoTeXHUYECKHX U YHEPIreTUIECKUX CHCTEM

[IpoTtokon oT 20 1. No
3aB. kadenpoit E.I'. Hemmopenko




1 e ocBOeHMS THCHUILTHHBI (MO/TYJI51)

Lensimu ocBOE€HMSA NUCHUIUIMHBL (MOAyisi) «BbICOKOTEMIEpaTypHble NIpPOLECCHl M
YCTaAaHOBKW» ABJIAIOTCA:

HU3YUCHHUC XAPAKTCPHUCTHUK BBICOKOTCMIICPATYPHBIX TCIINIOTCXHOJIOTMICCKUX ITPOLCCCOB U
YCTAaHOBOK, MCTOAOB paCHCTHOI'O0 aHalIrM3a MX MATCPUAJIbHBIX W TCIIJIOBBIX 63.J'IaHCOB, OLCHKHU
NOTCHIMANA DJHEProcOepekeHHs, OBJIaJEHHE IOAXOJAaMH K BBIOODY U  pa3paboTke
SHEProcOEperaroInx MEPOTIPUATHI;

— KOHCTPYKIIMH M 3JIEMEHTOB BBICOKOTEMIIEPATYPHBIX METAJLUIYPIHYECKHX IIe4el, a
TAaK)K€ TEXHOJIOTMM TEIJIOBOM OOpaOOTKM METauIOB B HHUX, YCTPOICTB M MaTepHalloB
IIPUMEHSEMBIX IIPH COOPYKEHUH I1€UEH;

- q)OpMI/IpOBaHI/IC YMGHI/If/’I BBIIIOJTHCHUA TCIUIOTEXHUYCCKUX PpaCdYCTOB MW aHAJIN3a
IMPOLECCOB, COBEPITACMBIX B ITIPOMBIINIJICHHBIX IM€YaxX U TCIIJIOOHECPTCTUICCKHUX YCTAHOBKAX,

— (opMupoBaHue yMEHUN OMNpPEACNATh IyTH COBEPIICHCTBOBAHHS TEXHOJOTHUYECKHX
MPOIIECCOB U Pa3pabOTKH IKOJIOTHUSCKH OE3BPEAHBIX M MAJIOOTXOIHBIX TEXHOJIOTHIl.

2 MecTo TMCHMTIIIMHBI (MO/IYJIs1) B CTPYKTYpe 00pa3oBaTe/bHON MPOrpaMMbl

Jucnunnuza BeicokoTeMmnepaTypHbIe MPOIECChl M YCTAHOBKH BXOJUT B 4aCTh y4€OHOTO
wiaHa (GOpMUPYEMYIO y4YaCTHMKaMH 0Opa30oBaTEeNbHBIX OTHOIIEHHWH 00pa3oBaTENbHOMN
MIPOTPaMMBI.

Jlnst  w3ydeHWsT  TUCHMIUIMHBI ~ HEOOXOJWMBI  3HAHUS  (YMEHUsSA,  BIIAJICHUSA),
chopMHUpOBaHHEIE B pe3y/IbTaTe U3yUCHHS TUCITUTIINH/ TPAKTHK:

MaremaTuka

duzuka

Xumus

I'maporazoguHamuka

Texauueckast TepMOJMHAMHUKA

TennomaccooOMeH

3HaHus (yMEHHS, BIAJCHUS), TTOJYICHHBIC MMPYU MU3YUYEHUU NAHHOW IUCUUIUIMHBI OYyTyT
HEO0OXOUMBI JUTsl U3YUCHUS TUCIUTUTAH/TIPAKTHK:

DHepreTuka TerI0TEXHOJIOT Ui

KypcoBas HayuHO-HMCClIeTOBaTEIbCKas paboTa

[ToaroroBka k caue u caava rocyapCTBEHHOTO dK3aMeHa

[Ipou3BoIcTBEHHAS-TIPEITUILIIOMHAS TTPAKTHKA

3 Kommnerenuun o0y4arouierocsi, opMupyembie B pe3yJ1bTaTe 0CBOCHHUS

AUCHMILINHBI (MOAYJISA) U INIAHUPYEMbIe Pe3y/IbTaThl 00y4eHHUs

B pe3synbrare ocBoeHUs AUCLMIUIUHBI (MOAyis) «BblcokoTemnepaTypHble IPOLECCHl U
YCTaHOBKI» 00yUaroIIMHACs JOJDKEH 00J1a/1aTh CIIEAYOIMMU KOMIIETEHLIUAMMU:

KO,Z[ HHAUKATOpa I/IH)II/IKaTOp JOCTHXXCHHA KOMIICTCHIITUH

I1K-3 CnocoGen k c6opy, 00paboTke, aHAIU3y U 000OLICHUIO Pe3yabTaTOB SKCIEPUMEHTOB U
HCCIEN0BAHNM B COOTBETCTBYIONIEH 00JIaCTH 3HAHUM

[1K-3.1 OcymecTBnsger c6op, 00pabOTKy, aHanu3 M 0000ILIEeHHE pe3yIbTaTOB
HKCIIEPUMEHTOB U MCCIIEIOBAHUI
[1K-3.2 [MoxaroraBnuBaeT MpeUIOKEHUS Il COCTABICHHS IJIAHOB M METOAUYECKUX

nporpaMmm OKCIICPUMCHTAJIbHBIX HCCeI0BaHUuI u pa3pa60TOK,
MMPaKTUYCCKUX pCKOMeHJIaLlI/Iﬁ 110 UCIIOJIHCHUTIO UX PE3YyJIIbTATOB




4. CTpyKTypa, 00b€éM U coep:KaHMe T CHUIIJIMHBI (MOYJIs1)

OO0mast Tpy1I0eMKOCTh AUCIHUILTMHBI COCTABISIET S 3aueTHbIX equHuI 180 akan. wacoB, B TOM 4HCIe:
— KoHTakTHas pabora — 103,1 akan. gacos:

— aynutopHas — 98 akaj. 4acos;

— BHeaynuTopHas — 5,1 akas. yacos;

— camocTosTenbHas padbota — 41,2 akas. 4acos;

— B (popme npaxTrueckoii moarotoBku — 0 akas. ac;

— MMOATOTOBKA K AK3aMeHy — 35,7 akaJl. yac

dopma aTTecTaluy - SK3aMEH

AynuTopHast g s
. | womraxTHas paGora E z dopma TeKyIero
Paznen/ rema § (B axan. yacax) E E‘ Bun N KOHTpOTIA Kon
g 3 © | camocrosTenbHOM | ycreBaeMOCTH U
JIACIMTUTAHBI 5 e = . | xoMmeTeHIH
O 146 S 2 & paboThI MPOMEKYTOTHON
Jlex. ) PaKT. | =g aTTecTalHH
3aH. 3aH. | QO &
1. Pazmen 1. Konctpykumu u
TeruioBasi paboTa MPOMBIIUICHHBIX
neyent
Hanuaue
1.1 BeeneHue B AUCIUILTHHY 5 Ko:ecl:f;;(m Tel;ﬁé:;:;:gf;m HK_33;12’ TIK-
IIpunoxenue 1.
1.2 Baenenue B
BBICOKOTEMITEPATYPHYIO
TEIUIOTEXHOIOTHI0. BBOIHBIC CaMOCTOSTElHOE
¥OHHTI/I}I U OmpenecHHs. H3yeHHe yuebHOM . 5 -
eILIOBBIC, . eKYILHH KOHTPOJIb -3.1, TIK-
TEIUTOTEXHUYECKUE u 10 122211 2 HET}?);?HOI:I YCIIEBAEMOCTH 3.2
CTPYKTYpHBIE CXEMBI Hpnn(?)xe}};ﬁe '1 .
BBICOKOTEMITEPATyPHBIX
TEIUIOTEXHOIOTHICCKHX 7
YCTaHOBOK
1.3 Knaccudpukanms
BBICOKOTEMITEPATyPHBIX
TEIUIOTEXHOIOTHICCKHX
NpPOLIECCOB M YCTAHOBOK. CaMOCTOSTENLHOE
DHepreTuiecKne u .
9KOJIOTMYECKHE  MPOOJIEMBI 10 10/611 3 1 HayHOf Texymuii koutpons | T1K-3.1, TIK-
BBICOKOTEMIIEPATypHOU HTEpATYDHI. YCIIEBAEMOCTH 3.2
Terotexnonorud. IIpeamer Tpuoxere 1.
JIMCUUILTAHBL.
MatepuanbHble OasaHChI
TEIUIOTEXHOIOTHIECKHX
MPOLIECCOB




1.4  TemmoBble  OajlaHCBI
TEIUIOTEXHOJIOrHYECKOr0o
peaxTopa, Ipyrux 3JIeMEeHTOB

TEIIOBOM CXEMBI u
BBICOKOTEMITEpaTYpHOH
TEIIOTEXHOIOT Y ECKOM ;?ﬁg;;zﬂ;zggiggl }
YCTaHOBKH B LEIIOM. 10 10 5.5 1 HayHOM Texyuwmii kontpons | T1K-3.1, TIK-
Buanmerit, CYMMapHbifi  u [ — YCIIeBaEMOCTH 3.2
NIPU-BEACHHBIH  y/ebHbIC Tpusoskere 1.
pacxoist TOILINBA,
CyMMapHbIe yIEIbHbIC
9HEPro3aTparsl,
MIPUBEICHHBIC K MEPBUIHOMY
TOIUTUBY
Hroro 1o pasneny 35 32/8,21 | 10,5
2. Paznen 2. OCHOBBI
TEIMJI0O00MEHa B TPOMBIIIICHHBIX
reyax.
2.1 BHenrHuit Temioo0MeH B
peakTope
BBICOKOTEMITEpaTYpHOI
TETUIOTEXHOJIOTUYECKOU CaMOCTOSTEIEHOE
YCTaHOBKH. OCHOBHbBIE H3yeHHe yuebHOM
pa3mepbl pabouero 5 201 6 W HayaHOM Tekyuwmii kontpons | T1K-3.1, TIK-
MPOCTpaHCTBa peakTopa, yCIIeBaEMOCTH 3.2
obecrieynBaroye 3aJlaHHYIO HJ;P:IEZP;ZZI:IZLI
IIPON3BOUTENLHOCTh
BBICOKOTEMIIEpaTypHOU
TEIUIOTEXHOJIOrMYECKON
YCTaHOBKHU
2.2 BueurHuil TeninooOMeH B
peakTopax c He-
(bubpTpyeMbIM clioeM
TEXHOJIOTHYECKUX
MaTepHua’os, c CamocrosiTenpHOe
(bubTpyeMbIM IUTOTHBIM U3y4YCHUE YYCOHOM
cJ0eM KYCKOBBIX Y HAyIHOUH
MaTepHaloB M HU3JCIUH, C 4 2 6 JIUTEPATYPBHI. Texymuii koutpons | T1K-3.1, TIK-
KUIBIIIAM CJIOEM 3E€PHHCTBIX Brimonuenne yCIIeBaeMOCTH 3.2
MaTepHua’os, c KypPCOBOI1 pabOThI
TICEBIOra30BbIM CII0EeM 1. 6. [Ipunoxxenue
MIBUIEBUIHBIX MaTEPHANIOB, C 1.
OapOoTupyemMoii BaHHOU
pacruiaBa. Ilytn
MHTEHCU(DHKAIMN BHEIIHETO
TEII000MeHa
CamocrosTenpHOoe
2.3 HarpeB u 1uIaBiICHHE U3y4CHUE YUCOHOM
TepMHYECKH  TOHKUX U Y HAy4IHOU
TEPMHUECKHA MACCHBHBIX TEll. 4 291 6 JTUTEPATypPHI. Texymuii koutpons | T1K-3.1, TTIK-
TemriepaTypHble  PEXHUMBI Beimonuenue YCIIEBAEMOCTH 3.2
HarpeBa TEPMHUIECKH KYpPCOBO# pabOTHI

MAaCCHUBHBIX TCJI

1. 6. [lpunoxenne

1.




2.4 OpraHm3anud Iporecca
reHepalyy  TEIIOTHl B
TEIUIOTEXHOIOTHIECKHX

peakTopax H CIOCOOBI WX
obecrieueHus B
TEXHOJOTHYECKHX PEaKTopax

CamocrosTensHoe
U3ydeHHe yaeOHOH
Y Hay4HOH JIUTEpa-

Ppa3-JIN4YHBIX TUIIOB. 4 201 6 TYpBL. Texyuwmii kontpons | T1K-3.1, TIK-
CrnocoObl  TIpeoOpa3oBaHust Brimonnenue YCIIEBAEMOCTH 3.2
JNIEKTPUYECKON JHEPrHH B KypCOBOH paboTHI
TEIUIOTY H  00JacTb WX 1. 6. [Ipunoxenue
IIPUMEHEHUS B 1
BBICOKOTEMITEPaTyPHBIX
TEIUIOTEXHOIOTHYECKHX
YCTaHOBKaX
2.5 CHmXeHHe dHeprosarpar
myTeM BHEIITHETO
HCIIOJIB30BAHNS TEIUIOBBIX U CamocTosTensHoe
rOpIOYUX OTXOJIOB. u3ydyeHue yueOHoi N
P Y Y1 Texyumii kontpons | T1K-3.1, TIK-
OcHOBHBIE HaIlpaBJICHUS 4 2/41 6,7 |u Hay4HOU HTEpa-
YCIIEBAEMOCTH 3.2
TEXHUYECKOTO mporpecca TYpBI
9HEPTETUKH Ipunoxenue 1.
BBICOKOTEMITEPATYPHOIT
TEIUIOTEXHOIOTHU
Hroro 1o pasneny 21 10/104 | 30,7
HUroro 3a cemectp 56 42/18,21| 41,2 JK3aMeH
42/18,2
Hroro o aucuuiuinye 56 ! 41,2 JK3aMeH

)41




5 O0pa3oBaTte/ibHbIE TEXHOJIOTHH

Jlnist pemeHusi MpeaIyCMOTPEHHBIX BHIOB Y4eOHOH paOOThl MpH H3YYEHUU JTUCIMILIHHBI
«BbIcokoTeMIIEpaTypHble MPOLECCHl M YCTAaHOBKW» B KayeCTBE OOpA30BATEIbHBIX TEXHOJIOIMM
HCIOJIb3YIOTCSL KaK TPaJUIMOHHbIE, TaK U MOJYJIbHO-KOMIIETEHTHOCTHbIE TexHOJoruu. Ilepenaua
HEOOXOMMBIX TEOPETHYECKUX 3HAHUI U (HOPMUPOBAHHE MPEICTABICHUN MO KypCy MPOUCXOIUT C
IIPUMEHEHUEM MYJIbTUMEAUUHOTO 00opynoBaHus. JIEKIIMOHHBIM MaTepuan 3akperJisieTcss Ha
nabopaToOpHBIX paboTax, I/I€ NPUMEHSETCS COBMECTHAs JAEATEIBHOCTh CTYJCHTOB B TpYIIIE,
HampaBJICHHAs Ha PeUIeHue O0IIeH 3a/1a4M IyTeM CII0XKEHHUS Pe3yJIbTaTOB UHANBUIYaIbHOU PaOOTHI
WIEHOB rIpynmnbl. Jljis pa3BUTHUS M COBEPILIEHCTBOBAHUS KOMMYHUKATUBHBIX CIIOCOOHOCTEM
CTYACHTOB OPraHU3YIOTCS NPAKTHUECKUE 3aHSITHs B BUJIE JUCKYCCHM, aHajau3a peaJbHBIX
MpOOJIEMHBIX CUTYAllMil U MEXAUCUUIUIMHAPHBIX CBSI3€H M3 pPa3IM4HbIX 00JacTeil B KOHTEKCTE
pemaemoit 3agauu. CamocTosATenbHas padoTa CTUMYIHMPYET CTYIEHTOB K CaMOCTOSITEIbHOM
MpopaboOTKe TEM B Ipoliecce HamucaHus pedepaTtoB, MOATOTOBKE K AUCKYCCUSM, K KOHTPOJbHBIM
paboTtam u TectupoBaHuto. [Ipu opranuzanum caMocTosATENbHON padOThl CTYJEHTOB HCIONb3YIOTCA
AJIEKTPOHHBIE BEPCUU Kypca JIEKIH, JJabopaTOPHOTO MPaKTUKyMa, pacueTHO-TpapruuecKoi paboThI.

6 YueOHO-MeTOIHYECKOE 00ecTieueHe CAMOCTOSITeIbHOMH PadoThI 00yYaIOIINXCSI
[IpencrasneHo B mpuioxeHnu 1.

7 OueHOYHBbIE CPEACTBA 1/l POBeAeHU POMEKYTOUYHOM aTTecTAlMH
IIpencraBieHbl B IPUIIOKEHUH 2.

8 YueOHo-MeTOoIUYecKOe M HHPOPMAIIMOHHOE 00ecnieyeHHe AU CIUTIMHBI (MOYJIs1)

a) OcHoBHas1 IMTEpPaTypa:

1. Cenun, A. B. TepmoannaMuueckoe MOJEITHMPOBAHNE BRICOKOTEMIIEPATYPHBIX MPOIIECCOB:
yuebnoe mocobue / A. B. Cenun. — Yemabunck : HOVYpl'Y, 2017. — 94 c.— Tekcrt:
ANIEKTPOHHBIN // Jlanb : ANEKTPOHHO-O0MOIMOTeUHAs cucrema. — URL:
https://e.lanbook.com/book/146042 (mata oOpamenus: 18.06.2021). — Pexum npoctyna: s
aBTOPH3. MTOJIb30BATEIICH.

2. JI3t03ep, B. f. TennorexHuka u TersioBas padora nedeu : yaeOHoe rocodue s By30B /
B. f. Id3ro3ep. — 4-¢ uzn., crep. — Cankr-IlerepOypr : Jlans, 2021. — 384 ¢. — ISBN 978-5-
8114-6789-1. — Texkcr : snexkTpoHHbIN // Jlanb : 3nekTpoHHO-OMOMMOTEYHas cuctema. — URL:
https://e.lanbook.com/book/152446 (nmata oOpamenus: 18.06.2021). — Pexum nocryma: ans
aBTOPH3. MOJIb30BATEIICH.

0) JlonmoJiHUTEIbHAS JIUTEPATYpa:

1. Kpyrnos, I'. A. Terotexnuka : yueoHoe nocobue / I'. A. Kpyruos, P. U. Bynrakosa, E. C.
Kpyrnosa. — 2-e u3n., crep. — Cankrt-IlerepOypr : Jlans, 2012. — 208 c. — ISBN 978-5-8114-
1017-0. — Tekcr : snektponHbiii // Jlaue : s1mekTpoHHO-OMOMMoTeyHas cucrema. — URL:
https://e.lanbook.com/book/3900

2. OcxkonkoB, C. B. TemnomaccooOMeHHOE 000pYIOBaHHE MPEINPUITHIA | METOJMYECKUE
yKa3aHUs 0 BBIMOJIHEHUIO KYPCOBOTO MPOEKTa TSl CTYACHTOB HampaBieHus noarotoBku 140100
"Ternosunepreruka” / C. B. Ockonkos, JI. B. Hukomnaes ; MI'TY, Kad. Temnorexnuue-ckux u
SHEPreTUYEeCKuX cucTeM. - Marautoropck : MI'TY, 2012. - 1 snektpon. ont. auck (CD-ROM). -
3ari. c TUTYIL. JKpaHa. URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=1547. pdf&show-dcatalogues/1/112472
5/1547.pdf&view=true

3. MarBeeBa, ['. H. DkcniepuMeHTaN HOE UCCIIEIOBAHKE TIPOIIECCOB TEIIOOOMEHA © yue0-Hoe
noco6ue / I'. H. MatBeesa, 0. U. Taprakosckuii, b. K. CeHnukuH. - 2-¢ 3., MOArOT. MO MeY. U3,
2008 r. - Marnuroropck : MI'TY, 2011. - 1 3J'ICKTpOH. ont. auck (CD-ROM). - 3arn. ¢ Tutys.
JKpaHa. URL:
https://magtu.informsystema. ru/uploader/flIeUpIoad7name 989.pdf&show=dcataloques/1/1119153/



4. O6mas sHepretuka . yueoHoe nocodue / E. b. Aranutos, 0. 1. Taprakosckuii, I'. H.
Martseesa, T. H CewmenoBa; Uu-T snepreruku u aBtoMmatuka MI'TY. - Marauroropcek, 2013. - 113
C. WL, CXEMBI, TadmI. - URL:
https://magtu. mformsystema ru/uploader/flIeUpIoad”name 629.pdf&show=dcatalogues/1/1109398
1629.pdf&view=true

B) MeroauyecKkue yKasaHus:

1. Munrs, T. H. Tepmoaunamuka. Teronepenaua : npaktukym / T. H. Tluats, 0. W.
Taprakosckwii, . H. MareeBa ; MI'TYV. - [2-e u3z., moarot. mo ney. u3a. 2012 r.]. - Marauroropck
: MI'TY, 2013. - 1 snekrtpon. ont. guck (CD-ROM). - 3arn. ¢ Turyn. skpana. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=48.pdf&show=dcatalogues/1/1124311/
48.pdf&view=true - MakpooObekT. - TeKcT : 37eKTpoHHbIH. - CBefeHuUs JOCTYHbI Takke Ha CD-
ROM.

2. MarBeeBa, I'. H. DkcriepuMeHTAIEHOE UCCIICIOBAHKE TIPOIIECCOB TEIUIOOOMEHa | yaeOHOe
mocobue / I'. H. MatseeBa, 0. U. Taprakosckwuii, b. K. CennukuH. - 2-¢ U31., MOArOT. 1O MeY. U3/,
2008 r. - MaruuToropck : MI'TY, 2011. - 1 3J'IeKTpOH onTt. nuck (CD-ROM). - 3aru. ¢ Tutym.
JKpaHa. URL:
https://magtu.informsystema. ru/uploader/flIeUpIoad’)name 989.pdf&show=dcatalogues/1/1119153
1989.pdf&view=true - MakpooObeKT. - TekcT : aneKTpoHHbIN. - CBeZieHus JOCTYMHBI Takke Ha CD-
ROM.

3. 3nokazoBa, H.I'., IBanos, JI.A. JJabopaTopHBIif MPAKTUKYM MO AUCHHUIUIMHAM « T OTIIIBO
u TCVY», «Teopus u npakTuka TemaoreHepanum». Marauroropck: M3n-Bo MaroHuTopck. roc. TEXH.
yH-Ta uM. [..Hocoga, 2013, 53 ¢

4. CeunukoBa, H. FO. IIpakTukym Mo TEXHHMYECKON TEPMOJAMHAMHUKE W TETUIOTEXHHUKE !
npaktukym / H. FO. CeeunnkoBa, C. B. FOauna, A. B. 'opoxos ; MI'TV. - Marautoropck : MI'TVY,
2018. - 1 opekrpon. ont. guck (CD-ROM). - 3arm. ¢ turyn. oskpana. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3545.pdf&show=dcatalogues/1/151513

AIRRAR ndfLRview=triie - MarnanArerr - TeweT ' anerTnawuniii - (CrRenmeuma MTACTUITOLT Tawswe wa

r) [Ilporpammuoe odecnneuenne u MHTEepHET-pecypcehl:

IIporpamMmmHoOe o0ecrieyeHue

Haumenoranue I[10 Ne norosopa Cpok AeHCTBUS JIUIICH3UU
7Zip CBOOOJHO PacIpoOCTpaHsIEMOE 0eccpoyHO
FAR Manager CBOOOJHO  PpacCIpOCTPAHIECMOC 0eCCpPOUHO
MS Windows 10
Professional (ms 11-1227-18 01 08.10.2018 11.10.2021
KJIACCOB)
MS Windows 7
Professional(mst J1-1227-18 0T 08.10.2018 11.10.2021
KJIACCOB)
MS Office 2007 Ne 135 o 17.09.2007 BecCpOTHO
Professional
Linux Calculate CBOOOJHO PpacIpOCTpaHsIeMOe 6eccpoUHO

IIpodeccuonanbHbie 0a3bl JAHHBIX H HH(POPMAIMOHHBIE CIIPABOYHbIE CHCTEMBbI
HaszBanue kypca Cchbuika

ApxWB  Hay4yHbIX OKypHaJIOB  «HanmoHambHBIN
3IEKTPOHHO-UH(OpPMAIMOHHBIM  KoHmoprmym»  (HIT[https://archive.neicon.ru/xmlui/
H3UKOH)




MexayHapoanass 0a3a HaydyHBIX MaTe€pHajoB B

http://materials.springer.com/
0o0sacTi  (U3MYECKMX HAyK M HWHKWHHPUHTA

MexayHapoaHast Oa3a MIOJTHOTEKCTOBBIX . .

AAYHApOH http:/link.springer.com/
KypHAIIOB Springer Journals
MexayHapoaHas KOJIICKIIHS Hay9IHBIX .

FIYHApOZL H YR et n:/iwww.springerprotocols.com/
IIPOTOKOJIOB II0 Ppa3JIM4HBIM OTpaC/IsIM 3HaHHUU
MesxayHapoiHas edepaTuBHAA u

AYHAPOLL pegep http://scopus.com
IIOJIHOTCKCTOBAA CIIpaBO4dYHas Oasza JAHHBIX
MexnayHapoaHas HayKOMETpUYIECKas

pedeparuBHas W TOJHOTEKCTOBas Gasa mamubix|http://webofscience.com
HayuHbIx n3ganuii «Web of science»
DOnekTpoHHBbIe pecypcehl Oubmuorexku MITY um.
['.1. HocoBa

Poccuiickas  T'ocymapcTBeHHass ~ OuOimoTeka.
Karanorun

OnexkTpoHHas 0aza MEpPHOTUYECKUX M3MaHui East
View Information Services, OO0 «MBUCy
Nndopmannonnas cucrema - EnuHoe oOkHO
JI0CTYIIa K HH(QOPMAITMOHHBIM pecypcam
ITouckoBas cuctema Axamemust Google (Google

http://magtu.ru:8085/marcweb2/Default.asp

https://www.rsl.ru/ru/4readers/catalogues/

https://dlib.eastview.com/

URL.: http://window.edu.ru/

URL.: https://scholar.google.ru/

Scholar)

HanumonanbHasi WHGOPMAIMOHHO-aHATMTHYECKAS]

cuctema — Poccuiickuii  ungekc Hayunoro|URL: https://elibrary.ru/project_risc.asp
nutuposauus (PMHIL)

denepanbHOE  TOCYIApPCTBEHHOE  ONODKETHOE

yUpexaeHne «DenepanbHbIid unctutyt|URL: http://www1.fips.ru/

MIPOMBIIICHHON COOCTBEHHOCTHY
9 MarepHajibHO-TEXHHYECKOE o0ecreueHne TUCIUIIHHBI (MOILYJIA)

MarepuanbHO-TEXHUYECKOE 00eCIIeYCHUE TUCITUTUTMHBI BKIIFOYAECT:

Y4eOHbIe ayTUTOPHH I TPOBEACHHS 3aHATUIN JIGKIIMOHHOTO TUTIA!

-MyJbTUMEIMHHBIC CPEJCTBA XpaHEHU, IEpeIad U IIPeICTaBlIeHUs HH(OpMaIuy.

Y4yeOHbIC ayaUTOPUM JUIS TMPOBEACHUS NPAKTHYECKUX 3aHATUH, TPYIIOBBIX U
WHIMBUIYIBHBIX KOHCYIbTAIIUN, TEKYIIET0 KOHTPOJISI U IPOMEXKYTOYHOM aTTECTAIUH:

-I0CKa, MyJIbTUMEAUMHBIN IPOEKTOP, IKPaH

Y4eOHble ayAUTOPUM VIS BBIIOJHEHUS KYpCOBOTO TMPOCKTHPOBAHUS, MOMEIICHUS IS
CaMOCTOSITENILHOM PabOThl 00YJAIOIIUXCSI:

-TepcoHasbHbIe KOMITbIOTEPHI ¢ maketom MS Office, Beixogom B IHTEpHET U ¢ JOCTYIIOM B
AIIEKTPOHHYIO0 HHPOPMAITMOHHO-00Pa30BaTEIbHYIO CPEy YHUBEPCUTETA

[lomemenne Juis  XpaHeHUss W HPOQPHUIAKTUYECKOTO  OOCTYXKHBaHHS  y4eOHOTO
o0opynoBaHUs:

-CTeIJUTaXKH, CeidBbl s XpaHeHUs y4eOHOTro O0OpYHAOBaHMS, MHCTPYMEHTHI Ui PEMOHTA
1abonaTONHOTO 000DVIOBAHUS



MpunoxkerHue 1

6 YueOHO-MeTOqMYECKOE O0ecnedeHHe CAMOCTOATEIbLHOM padoThl CTYAeHTOB

OueHOoYHble CPeACTBa ANA TEKYLLLErO KOHTPO/IA YCNeBaeMOoCTH, MPOMEXKYTOUYHOM aTTecTaLmmn no UToram
OCBOEHWA AUCLMUTINHDI.

MpumepHbIe BONPOCbI ayaUTOPHbIX KOHTPOJIbHBIX paboT (AKP)
AKPNe1

1. B Kaknx eANHMLLAX U3MEPAETCA KOJIMYECTBO TENAOTDI?

1. °C;
2. Kr/m;
3. [x;
4, H/m

2. TennonpoBOAHOCTb KaKMX MaTepmnanos Hanbonbluaa?

MeTannos;
[a308;
TBepabix TeN - ANINEKTPUKOB;
4., XwupgKoctei.
3. OT KaKUX NapameTpoB 3aBUCUT KO3ODULMEHT TENNONPOBOAHOCTU?

wN R

OT BUAa ABUNKEHMUA XKUAKOCTU;
OT TemnepaTtypbl MU PU3NYECKUX CBONCTB BELLECTB;
OT macchl 1 NoLaau NoBEPXHOCTHU Tena;
4. OT KonnyecTsa NoaBeaeHHOM TennoThbI.
4. KaKkoe 13 ypaBHeHUue NJA0THOCTU TEMNIOBOro NOTOKa COOTBETCTBYET NepeHocy TenaoThbl

whN R

TEN/IONPOBOAHOCTbIO Hepes3 O,ﬂ,HOCﬂOﬁHyIO N/TOCKYHO CTEHKY:!

o .
1. q=;(t2—tl)'
2. q = —Agradt;
3. g=alt,-t,);

A
4 q zg(tz —t,)-

5. Mo Kakomy 13 ypaBHEHWI paccunTbiBaeTcA Tenaonepesaya Yepes CTeHKy?

— ﬂ‘(tcl _tC‘Z)

7 S
z_ Z_ .,

2 q _ cl (n+1)
>
i=1 /’Li

. ZL.9/('1 ZL.)/c2
YT s T
a] a2

AKPNeo2



1. YKas3aTb, KaKOMY UHTEPBaNy 3HaYeHU KoadduLMeHTa A COOTBETCTBYET TEM/IONPOBOAHOCTb CTaneM.

1. 20-50 Bt/(m rp)
2.0,07-4Bt/(mrp)
3. 0,007 - 0,07 Bt/(m rp)
2. B KakuX eguHMLAx usmepaeTtcs KoapOUUMEHT TENIONPOBOAHOCTMU?

1. Bm,
M2
2. Bm ;
m>2pao
3. Bm ;
M- 2epao
4. Bm.

3. KoadpdpuumeHT Tennonepesaym xapaktepnsyeT MHTEHCMBHOCTb Nepesaym TennoTb:

OT ogHOW cpeabl K Apyrou;

BHYTpw® TBEpPAbIX CTEHOK;

OT ogHOW cpeabl K ApYyroi Yepes pasfeMTeNIbHYH0 CTEHKY;
4. OT XngKocten K TBEPAbIM CTEHKAM.

4. Yncno dypoe onpeaensneT:

wN R

1. PexXum gBuKEeHUA XNOKOCTH;
2. TepmMHUYeCKyro MACCUBHOCTbL Ten;
3. bespasmepHoe BpemsA Harpesa;
4. ®usMyeckne napameTpbl BELLECTBA.
AKPNe3
1. Mpu Kaknx 3Ha4YeHUAX Ymcna bro Teno ABNAETCA TEPMUYECKM TOHKUM:
1. Bi »>o0;
2. Bi-—oo;
3. Bi<O0;

4, pi=-25.
2. Kakoe yucno ﬂO,ﬂ,OﬁMﬂ ABNIAETCA onpeaenaemMmbiMm Npu pacHieTax KOHBEKTUBHOTIO TennoobmeHa?

1. pr;

2. Nu;
3. Re .
4. Gr.

3. Kakum ypasHeHnem nogobua xapaktepusyeTtca BbiHYKAeHHaA KOHBEKLMA?
1. Nu= f(Gr,Pr);
2. Nu= f(Re,Pr);
3. Nu= f(Fo,Pr);
4. Nu= f(Bi,Pr)
4. Kakne 3HaueHmna Re cOOTBETCTBYIOT TYPOYNEHTHOMY PEXKMUMY [BUMMKEHMA XMUAKOCTM B Tpybax (kaHanax)

1. Re=>1300;
2. Re <9300;
3. Re >10300;
4. Re > 2300.



AKPNe4

1. Yucno PenHonbaca onpeaensaetca no popmyne

1 e 4 2. Re = V4 3, wd 4. v
u 1% w w

2. Kakoe 3HayeHure nornowarteibHoM cnocobHOCTM MmeeT abCoNtOTHO YepHOoe Teno:

1. 4<1;
2. A=o0;
3. A=1;
4, A>1

3. Kakoli 13 npuBeaeHHbIX 3aKOHOB MPUMEHAETCA ANA PpacyeToB TennoobmeHa nsydyeHmem?

ot
1. = ==
7 on

2. g=oa(t,—t )

T,
=c*c (—
3. ¢ 0(100)

AKPNe5

1. Kakue rasbl 061a4atoT M3ny4aTeNbHOW W NornowaTenbHol CnocobHOCTbIO?

1. He, Ar, Ne
2- NZ, 021 HZ
3. H20,C02,502

2. BakHellMe XMMUYECKMEe S3NeMeHTbl TOM/IMBa OPraHMYeCcKoro NPOUCXOXKAEHUA:
1. Kucnopoa v yrnepog,
2. KMCAopoa 1 Boaopoa,

3. yrnepos 1 BoAopoa,

3. Kakaa tennota CropaHumnAa Tonanea COOTBETCTBYET AEVICTBMTEJ'IbHOMy KONnM4ecTBy TENNOTLI, Bbl,[],enﬂeMOVI
npwn CropaHnn B neYyax n TOMKax?

1. BbiCcWwaa TennoTa cropaHuma

2. HM3LWaA TenaoTa cropaHuma



AKPNe6

1. Kakomy razoo6pasHomy TOMAMBY C TeNAOTOM cropaHua 3,5-4,0 MAK/m= cooTBeTCTBYET NPUMEPHbIIA

cocras: 9-14% CO, ; 25-30% CO; 57-58% N , ; ocTasibHOe- MeTaH 1 BOA0pPOS, .

1. KOKCOBbIW ras
2. LOMEHHbIM ra3
3. NpMpPOAHbIN ras

4. KOKCOAOMEHHaA cMecCb

2. TennoTa cropaHuA yCAOBHOIO TON/INBA:
1. 7000 kOx/Kr

2. 29,3 MIOx/Kr

3. MHTepBan 3HaYeHUI «MMPOMETPUYECKOTO KO3DDULMEHTa» AN OPUEHTUPOBOYHOIO onpeseseHns
AeNCcTBUTE/IbHOM TemnepaTypbl B MeYax v TOMKax ?

1.05-0,6
2.0,7-0,8
3.09-1,0

4. Hanbonbliee KOAMYECTBO TEMNOTLI, KOTOPOE MeYb MOXKET HOpMasibHO (6e3 HegoMKora TonivMBa B
paboyem NPoCTPaHCTBE) YCBOWUTL, Ha3blBaETCA:

1. TennoBOM Harpyskom
2. TeNN0BOWN MOLHOCTbIO
3. K03dPMUMEHTOM NOSIE3HOTO AENCTBMA

4. TennoBbIM peXnMom nedu

5. K orHeynopHbIM OTHOCAT MaTepurasibl, OTHEYNOPHOCTb KOTOPbIX He HMXKe (No cTaHgapTam u
TepMmuHonornm Poccum):

1. 1580 - C;
2.1680 - C;

3.1780 - C;



6. YKaXKuTe NpaBuIbHYIO NOC/IeA0BaTeIbHOCTb YObIBAHUA KOHLLEHTPALMN KOMNOHEHTOB NPOAYKTOB
ropeHuns TONnMBa B Neyax M TOMKax Npu CAUraHUM B BO3ayXe

1.¢co, ,H,0, N,
2.N, ,H,0,cO0,

3. N,,CO,, H,0



MpunoxkeHue 2

7. OIIeHO‘leIe cpeacrea AJisi IpoBEACHUSA HpOMe)ICYTO‘lHOﬁ arrecranmu

a) NMnhaHupyemble pesynbTaTbl 06yueHUs 1 OLLEHOUYHbIE CPpeacTBa AN NPOBEAEeHNA NPOMENKYTOUHOM

atrecrauuu:

MK -3 - CnocobeH K cbopy, 06paboTKe, aHann3y n 0606LEeHNIO pe3yIbTaTOB IKCNEPUMEHTOB U

uccneaoBaHuiA B cooTBeTCTBYOWEN 06/1aCTU 3HAHUA

MK-3.1 | OcywecTtBnser
cbop,
06paboTky,
aHann3 u
obobueHne
pesynbTaToB
3KCNepuUMEHTO
BMU
uccneaoBaHuin

lMpakmuyeckue 300aHUA:

1.0ueHNTb, MOXKHO N NPUBOPOM M3 XPOMESIb — aNOMENEBOM TepMmonapbl C
UYBCTBUTEILHOCTBIO $1=0/023 MB/°C 1 MMAAMBONBTMETPA YYBCTBUTENLHOCTLIO $2=0.1
neneHunit wKanbl/MB namepuTb pasHocTb Temnepatyp 8 100 °C B
BbICOKOTEMMEPATYPHOM arperaTe.

2. OnpepennTb BEIMYMHY HEUCKIOYEHHON CUCTEMATUYECKON NOrpeLlHOCTH
N3MepeHMA MaccoBOro pacxoaa BO3AyXa Npu UCNOb30BAHUN B SKCNEPUMEHTANIbHOM
YCTaHOBKe cneaytolmx npnbopos.. Mo KaHany Kpyraoro cev4eHus, oAMHA OKPYKHOCTH
KOTOPOro no BHewwHemy o6mepy coctasnneT 1633+/-10mMm, a TOALMHA CTEHKM 10+/-
1.0MMm, K yCTAHOBKe A0/XKEH NOABOAUTLCA HAFPETbIN BO34YX, TEMNEPATypa KOTOPOro
B NpoLiecce 3KcnepuMeHTa Ao/KHa 3meHaTbesa oT 200 Ao 300°C. Ana nsmepeHus
STOW TemnepaTypbl NAaHMPYETCA MCMOIb30BaTb MPUBOP C KNACcCoM ToYHoCTH 2.5/1.5
n ananasoHom ot 0 a0 400°C. Pacxon, BO3ayxa B IKCNEPUMEHTEA0/KEH
BapbMpoBaTbca oT 8000 Ao 12000m3/4., 4TO COOTBETCTBYET AMaNa3oHy U3MEHEHUA
cpeaHux ckopocTen notoka oT 11.3 go 17m/c U AuHammnyecknx aasneHuin ot 40 ao
108MNa.N3mepeHme cpeHUXCKOPOCTEM NAaHUPYETCA OCYLLECTBUTb KOCBEHHbIM NYyTEM
Mo MeToAY PAaBHOBE/IMKUX KOJEL, UCMOJIb3YA MHEBMOMETPUYECKYHO TPYOKY U
BCTPOEHHbIM anddepeHLmanbHbli MaHoMeTp JITA — 4, 3aaHbl €F0 METPONOTUYECKMNE
XapaKTEPUCTUKMN.

MNK-3.2 | Nogrotasaunea
eT
npeanoXxeHmn
ana
COCTaB/eHUA
NAaHOB U
MEeTOoAMNYECKUX
nporpamm
3KcnepumeHTa
NIbHbIX
nccneno0BaHUM
1 pa3paboToK,
NPaKTUYECKUX
pekomeHaaum
1 no
MCMNOJIHEHUIO
nx
pe3ynbTaToB

Mpakmuyeckue 3a0aHUA:
Mpumep 1: OnpenennTb TemnepaTypy B LLeHTpe cnsba U3 ManoyrneponmcTon ctanm
TonwmHoM 6=0,3 M, HarpeBaeMoro B METOAMYECKOM 30HE NeYM C LWaraoWwmm nogom
C tnos = 0 °C 40 tnos = 600 °C, ecnvt TeMnepaTypa NPoOAYyKTOB CropaHuUaA B 30HE neyn
MmeHsaeTca ot 800 °C go 1300 °C B KOHUe 30HbI. CpeaHuit KoadpdUUMEHT TeNN00TAUM
npuHATL 100 BT/m?K

Mpumep 2: PaccumTaTb pekynepaTop A1A No40rpesa Bo3ayxa A4 Cneayowmx
YCNOBMIA: TemnepaTypa BO3AyXa Ha BXOAe — BbIXxoae pekynepaTtopa: 0-450 °C,
TemnepaTypa AbiMa Ha Bxoe B pekynepatop — 1050 °C, pacxop ra3a Ha oTonieHue
neun B=5,46 m3/c, KonnuecTso AbiMa Ha Bxoge B pekynepatop V= 34,9 m3/c. Coctas
\AbIMOBbIX ra3oB: N2=72%, CO,=11%, H, O =17%.

Mpumep 3: BbibpaTb ropesiky ansa pacxoga rasa 5 m3/c npu gasneHmn Bosayxa
nepep, ropenkoli 3,4 klMa n TemnepaType nogorpesa sBosayxa 300 °C.

Mpumep 4: NopobpaTh ropesnky Tvna «Tpyba B Tpy6e» ana oxxuranma 0,223 m3/c
CMeLlaHHOrOo rasa ¢ TennoToi cropanna Q=6.7 Mx/m3.[lasneHue rasa nepep,
ropenkoli 3,4 kMa, Bo3ayxa, nogorpeTtoro Ao 400 °C - 1 kMa. KoadpduumeHnT pacxoaa
Bo3ayxa 1.1.




6) Nopapok NnpoBeaeHNA NPOMEXKYTOUHON aTTecTauumu, NoKasaTenn u KpUTepun oueHUBaHUSA:

Mpu oueHUBaHMM CHOPMUPOBAHHOCTU KOMMETEHLMI BbINOJHAEMOW KypCcOBOM paboTbl N0 ANCUMNAMHE
«BblcokoTEMNEPATYPHbLIE MPOLLECCHI M YCTAaHOBKM» UCMOb3YyeTcA 5-6aanbHadA WKana.

MpomesKyToYHasA aTTecTaumsa no anucumnnamHe « BoicokotemnepaTtypHble NpoLEecchl U YCTaHOBKU»
BK/IIOYAET TEOPETUYECKME BOMPOCHI, MO3BO/IAIOLLME OLEHUTH YPOBEHb YCBOEHMSA 06yYatoLLMMumCS
3HaHMVI, Npwn yCcnosunun BbIMNO/IHEHNA TEKYLLUX NPAKTUYECKUX 3a,anMﬁ, BblABNAAKOLWMNX CTENEHDb
cbOpPMUPOBAHHOCTU YMEHUI U BALEHUIA, NPOBOANTCA B GOPME 3K3aMeHa.

dK3aMeH Mo AaHHOW AUCUMNIMHE NPOBOAUTCA B YCTHOMN dpopme.
MoKasaTenu u KpUTepumn oL,eHNBAHMUA 3K3aMeHa:

Mpu oueHNBaHMM CHOPMUPOBAHHOCTU KOMMETEHLMI BbINOJIHAEMOW KypCcoBOM paboTbl N0 ANCUMNAMHE
«BblcokOTEMNEpaTYypHbIE TENJOTEXHOIOTMYECKME NPOLLECCHI M YCTAHOBKM» UCNOAb3yeTcA 5-6annbHan
WKana.

— Ha OLEHKY KOTIMYHO» — 0OYYaloLWMINCA NOKA3bIBAET BbICOKUI ypoBEHb CHOPMUPOBAHHOCTH
KOMNeTeHLUMM, T.e. He MmeHee 90% oT obLelt TPYA0EeMKOCTU AUCLMUNINHDI;

— Ha OLLEHKY «X0poLwo» — 0by4aloLLMNCcs NoKasblBaeT CpeaHUi ypoBeHb CHGOPMUPOBAHHOCTH
KOMMNETEHLMUI, T.e. HaXoAUTCA B Npeaenax oT 75% no 90% ot obuiel Tpya0eMKOCTU AUCLUNANHDI;

— Ha OLLEHKY «yAOBNETBOPUTEIbHO» — 0OYYatoLLMINCA NOKA3bIBAET NOPOroBbIi YPOBEHb
chOpMUPOBAHHOCTU KOMMETEHUMI, T.e. HaxoauTcs B npegenax ot 60% a0 75% ot obuwei
TPYAO0EMKOCTU ANCLUNAUHDI;

— Ha OLUEHKY KHeYA0B/IeTBOPUTE/NIbHO» — PE3Y/IbTaT 0ByYeHUn He LOCTUTHYT, 0byYatoLWmMIAca He MOXKeT
NMOKa3aTb 3HaHMA HA YPOBHE BOCNPOM3BEAEHMUA U 06bACHEHUA MHGOPMALLMM, HE MOXKET NoKasaTb
WHTENNEKTYa IbHble HaBbIKM PeLEHUA NPOCTbIX 3a4au4.
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