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JIner akryaauzanuu padodeil mporpaMmbl

Pabouas mporpamma nepecMoTpeHa, o0CcyxieHa 1 ooopena uist peanmu3armu B 2023 - 2024
y4eOHOM oy Ha 3acefanuu Kageapsl TermoTeXHUYECKUX U YHEPTEeTHISCKUX CHCTEM
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3aB. kadenpoii E.I'". Hemmopenko

Pabouas mporpamma nepecMoTpeHa, 00CcykieHa u ogoopena uist peanmsarmu B 2024 - 2025
y4eOHOM rojiy Ha 3aceqaHuu Kageapsl TeroTeXHHUECKUX U SHEPTEeTHICCKUX CHCTEM

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

Pabouas mporpamma nepecMoTpeHa, 00CcyxieHa u oo0pena uist peanm3armu B 2025 - 2026
y4eOHOM rojy Ha 3aceanuu Kadgeapbl TermoTeXHUYECKUX U SHEPTETHUYECKUX CUCTEM

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

Pabouas mporpamma nepecMoTpeHa, 00CykieHa 1 ojo0peHa it peanm3armu B 2026 - 2027
y4eOHOM roay Ha 3aceqaHuu Kadeapsl TemoTeXHHUYeCKUX U YHEPTETUUECKUX CUCTEM

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




1 e ocBOeHUS THCHMILTHHBI (MO/TYJI51)

Lensitmu ocBOEHMS OUCHUIUIMHBL (MoOAyisi) «BbIcOKOoTeMIepaTypHble IpPOLECCHl M
YCTaAaHOBKW» ABJIAIOTCA:

HU3YUCHHUC XAPAKTCPHUCTHUK BBICOKOTCMIICPATYPHBIX TCIINIOTCXHOJIOTMICCKUX ITPOLCCCOB U
YCTAaHOBOK, METOJIOB PACUYETHOI0 aHalM3a UX MaTepUAIbHBIX M TCIUIOBBIX 0aJaHCOB, OLICHKH
NOTCHIMANA DJHEpProcOepekeHHs, OBJIaJACHHE IIOAXOJaMH K BBIOOpDY U  pa3paboTke
SHEProcOeperaroInux MEPOTIPUITHI;

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

- q)OpMI/IpOBaHI/Ie YMGHI/Iﬁ BBIIIOJTHCHUA TCIUIOTEXHUYCCKUX PpaCdYCTOB MW aHAJIMW3a
IMPOLECCOB, COBEPITACMBIX B ITIPOMBIINIJICHHBIX IM€YaX U TCIIJIOOHCPTCTUICCKHUX YCTAHOBKAX,

— (opMupoBaHue yMEHUN OMNpPEACNATh IMyTH COBEPIICHCTBOBAHHS TEXHOJOTHUECKHX
MPOIIECCOB U pa3pabOTKH IKOJIOTHUECKH OE3BPEAHBIX M MAJIOOTXOIHBIX TEXHOJIOTHIl.

2 MecTo THCHMIIIMHBI (MOYJIs1) B CTPYKTYpe 00pa3oBaTe/ibHOI MPorpaMmsbl

Jucnunnuza BeicokoTeMmnepaTypHbie MPOIECCHl M YCTAHOBKH BXOJIUT B 9YacTh Y4€OHOTO
wiaHa (QOpMUPYEMYIO y4YaCTHMKaMH 0Opa30oBaTeNbHBIX OTHOIIEHHWH 00pa3oBaTElIbHOMN
MIPOTPaMMBI.

Jnst  u3ydeHWs  TUCHUIUIMHBI ~ HEoOXoauMbl  3HaHWST  (YMEHHUsS,  BIAJCHUSN),
copMHUpOBaHHEIE B pe3y/IbTaTe U3yUCHHS TUCITUTIINH/ TPAKTHK:

MaremaTuka

duzuka

Xumus

I'maporazoguHamuka

Texauueckast TepMOJMHAMHUKA

TennomaccooOMeH

3HaHus (yMEHHS, BIAJCHUS), TTOJYICHHBIC MPU U3YUYCHUU NAHHOW NUCUIMILIMHBI OYyTyT
HEOOXOUMBI JUTsl U3YUCHUS TUCIUTUIAH/TIPAKTHK:

DHepreTuka TerI0TEXHOJIOT U

KypcoBas HayuHO-HCClIeToOBaTEIbCKas paboTa

[ToaroroBka k ciayue u caava rocyapCTBEHHOTO SK3aMeHa

[TpousBoICTBEHHAS-TIPEITUIIIIOMHAS TTPAKTHKA

3 Kommnerenuun ody4arouierocsi, opMupyembie B pe3yJbTaTe 0CBOCHHUS

AUCHMILIMHBI (MOAYJISA) U INIAHUPYEMbIe Pe3yJIbTAaThl 00y4eHHs

B pe3synbrare ocBoeHUs AUCLMILIUHBI (MOAyis) «BbpicokoTemnepaTypHble MIPOLECCHl U
YCTaHOBKI» 00yUarOIIMKACs JOJDKEH 00J1a/1aTh CIIEAYOIMMU KOMIIETEHLIUAMMU:

Kon nanukaTtopa NHaukaTop 10CTHKEHUS KOMIICTCHITUN

ITIK-3 Cmocoben k cbopy, 00paboTKe, aHAM3Y U O0OOIICHUIO PEe3ylIbTaTOB SKCIEPUMEHTOB U
HCCIIEIOBAHUN B COOTBETCTBYIOIIEH 00IaCTH 3HAHUI

[1K-3.1 OcymectBnsger c6op, 00pabOTKy, aHanu3 M 0000ILIEeHHE pe3yIbTaTOB
HKCIIEPUMEHTOB U MCCIIEIOBAHUI
I1K-3.2 [MoxaroraBnuBaeT MpeUIOKEHUS U1l COCTABICHMS IJIAHOB M METOANYECKUX

nporpaMmm OKCIICPUMCHTAJIbHBIX HCCeI0BaHuI u pa3pa60TOK,
MPaKTUYCCKUX pCKOMeHJIaLlI/Iﬁ 110 UCIIOJIHCHUTIO UX PE3YJIIbTATOB




4. CTpyKTypa, 00b€M U coep:KaHue T CHUIIJIMHBI (MOYJIs1)
OOmiast TpyI0EMKOCTh AUCHUILUIMHBI COCTaBIIsIeT S5 3aueTHbIX enunun 180 akan. dacoB, B TOM
qucie:
— KoHTakTHas pabora — 103,1 akas. gacos:
— aynutopHas — 98 akaj. 4acos;
— BHeaynuTopHas — 5,1 akas. yacos;
— camocTosTenbHas padbora — 41,2 akas. 4acos;
— B (popme npaxTrueckoii moaroroBku — 0 akas. yac;
— MMOATOTOBKA K dK3aMeHy — 35,7 akaJl. yac

dopma aTTecTalny - SK3aMEH

AynuropHast S =
o | xoHTaxTHAS pabora E E dopma TeKyILEro
=
= 5} By, KOHTPOJIA
Paznen/ Tema 3 (B axaz. yacax) E D A . P Kon
g 3 ©| caMOCTOSITENBHOM | ycrieBaeMOCTH U
JIACIUTUTAHBI > E = . | koMnereHnuK
@) 6 g £ paboThI POMEKYTOUHON
nab. | mpakr.
Tex. | o EaH 5% aTTecTalllu
1. Paszgen 1. KoHcrpykuumum u
TEIIOBas pabora
IIPOMBIIIJICHHBIX NTe4eH
Hannuue o ——
11 Beenenue B KOHCIICKTOB ym IK-3.1, TIK-
5 KOHTPOJIb
JUCHUTLTUHY JICKIHH. P 3.2
yCIIeBaeMOCTH
IIpunoxenue 1.
1.2 Beenenue B
BBICOKOTEMIIEPaTypHYIO
TEIJIOTEXHOJIOTUIO. CaMOCTOSTOIBHOE
Brozmsie TOHATHA v U3y4YCHUE YYCOHOM Texymuit
onpeneneHus.  TeruioBble, v yd N ym I1K-3.1, TIK-
10 12221 2 U HaY4YHOH KOHTPOJIb
TEIUIOTEXHUYECKUE u 3.2
CIOVKTVDHBLC CXEMbI JIUTEPaTypBhl. yCIIeBaeMOCTH
TPYKTYD IIpunoxenue 1.
BBICOKOTEMIIEPaTypPHBIX
TEeIIOTEXHOIOT Y ECKUX 7
YCTaHOBOK
1.3 Knaccugpukarnus
BBICOKOTEMITEPATypPHBIX
TEIIOTEXHOIOTUUECKIX
MIPOLIECCOB M YCTaHOBOK.
Qieiremqecmey . CamocTosiTensHoe
U3y4YCHUE YUCOHOM Texymuit
9KOJIOTHYECKHE  TPOOIIEMBI ye yHes yi IK-3.1, TIK-
N 10 10/61 3 U Hay4yHOH KOHTPOJIb
BBICOKOTEMIIEPATYpHOU 3.2
EILIOTEXH OO JIUTEPaTypEHIL. yCIIeBaeMOCTH
’ TIpunoxenue 1.
[Ipenmer IUCHUILIAHEI. p
MartepuanbHpie  OallaHChI
TEIIOTEXHOIOTHUECKHX
MIPOLIECCOB




1.4 TennoBble OanaHCHI
TEIIOTEXHOJIOrHYECKOr0

peakropa, JIPYTHX
9JIEMEHTOB TEIIOBON
CXEMBI u
N CamocrosTenbHOe
BBICOKOTEMITEpaTYpHOMH BVaeHIe VIEOHON —
TEII0TEXHOI0T MY ECKOM ye yHes yi I1K-3.1, IK-
10 10 55 Y HaY4HOH KOHTPOJIb
YCTaHOBKHU B LIEJIOM. 3.2
o N JIUTEPATYpPBHI. yCIIeBaeMOCTH
Buanmelid, CyMMapHBIA |
M IMpunoxenue 1.
MPU-BEACHHBIA  y/IENbHbIE
pacxost TOILINBA,
CyMMapHbIe y/ebHbIC
9HEPro3aTparsl,
MIPUBEIICHHbIC K
Hroro 1o pasneny 35 32/8,21 | 10,5
2. Paznen 2. OCHOBBI
TEMI000MEHa B MPOMBIIUICHHBIX
reyax.
2.1 BuemHuii TEmI00OMEH
B peakTope
BBICOKOTEMITEpATYPHOI
TETUIOTEXHOJIOTUYECKOU
YCTaHOBKH. OcCHOBHbBIE CamocTosTenbHOe
pa3Mepsl pabouero U3y4eHHE Y4eOHOM Texymmit K-3.1. TIK
IIPOCTPAHCTBa  PEAKTOpa, 5 2/21 6 U Hay4HOH KOHTPOJb 3 2’
obecreunBaronye JIUTEPATYpPBhI. yCIIeBaeMOCTH '
3aJlaHHYIO IIpunoxenue 1.
MPOU3BOIUTENLHOCTD
BBICOKOTEMIIEpaTypHOU
TEIUIOTEXHOJIOrMYECKON
YCTaHOBKH
2.2 Buemnuii TemnooOMeH
B  peakropax ¢  He-
(bubTpyeMbIM clioeM
TEXHOJIOTMYECKUX
MaTepHua’os, c CamocrosiTenpHOe
(UIBTPYeMBIM  IIOTHBIM U3y4YCHUE YYCOHOM
cl0eM KYCKOBBIX U Hay4yHOH o
YEKor e Texymuit
MaTepHaIoB W W3JCIUH, C JIUTEPATYPBHI. IK-3.1, TIK-
4 2 6 KOHTPOJIb
KHITSIIIAM CJIOEM 3€PHUCTBIX Beimonnenue 3.2
. yCIIeBaeMOCTH
MaTepHua’os, c KypPCOBOI1 pabOThI
TICEBIOTa30BbIM CII0eM 1. 6. [Ipunoxxenue
IIBUIEBUIHBIX MAaTEPHAIIOB, C 1.
0apOoTupyeMoii BaHHOH
pacruiasa. Ilytn
MHTEeHCH(DUKAIH
BHEIITHET 0 TEII000MEeHa
CamocrosTenpHoe
2.3 Harper u miaBieHue .
U3y4YCHUE YUCOHOM
TEPMUYECKH  TOHKHX U .
TEPMUYECKU MacCCHBHBIX 1 HaytHOH Texymuit
Teg TemmepaTypHBIe 4 221 6 JUTCPATYPEI. KOHyHi)J'IL [IK-3.1, TTK-
) paryp Beimonuenue R 3.2
PEKUMBI Harpesa . yCIIeBaeMOCTH
KYpCOBO# paboThI
TEPMHYECKU MaCCHUBHBIX
e 1. 6. [Ipunoxenue

1.




2.4 OpraHm3anuy mporecca
TeHepaliyl  TeIUIOTHl B
TEIUIOTEXHOIOTHIECKHX

peakTopax M CIIOCOOBI HX

CamocrosTensHoe
obecrieueHunst B -
U3ydeHHe yaeOHOH
TEXHOJIOTHYECKIX .
eaKkTopax a3-JTUYHBIX 1 HayHHou Texymuit
P p JuTepa- Typbl. i I1K-3.1, K-
THUIIOB. CriocoOsl 4 2/21 6 KOHTPOJIb
Brimonnenue 3.2
npeoOpa3oBaHMs . yCIEBaEMOCTH
N KypCcOBOi1 paboThl
JNIEKTPUYECKON 3HEpPrun B
1. 6. [Ipunoxenue
TEIJIOTY W 00JacTh HX 1
HIPUMEHCHUS B
BBICOKOTEMITEPaTyPHBIX
TEIUIOTEXHOIOTHYECKHX
YCTaHOBKaX
2.5 CHuxeHne
9HEpProaTpar TyTeM
BHEIITHETO  HCIIOJb30BAaHMS
CamocTosTensHoe
TEIUIOBEIX M TOPIOYHX HBVUCHIE VaeBHON Texvimuii
OTXOJI0B. ye yies yi IK-3.1, IK-
4 2/411 | 6,7 U Hay4HOH KOHTPOJb
OCHOBHBIE  HAaINpaBJICHUS 3.2
JIUTEpa- TYPHL. YCIEBaEMOCTH
TEXHHYECKOr0  Iporpecca
IIpunoxenue 1.
9HEPTETUKH
BBICOKOTEMITEPATYPHOIT
TEIUIOTEXHOJIOTHI
Hroro 1o pasneny 21 10/104 | 30,7
Hroro 3a cemecTp 56 42/18,21( 41,2 SK3aMEeH
42/18,2
Uroro o aucuuiuinye 56 "= 141,2 3K3aMEH

)41




5 O0pa3oBaTte/ibHbIE TEXHOJIOTHH

Jlig pelieHus: NpelyCMOTPEHHBIX BUAOB Y4€OHOUM pabOThl MPU M3YHYEHUU AUCLMILIMHBI
«BbIcokoTeMIIEpaTypHble MPOLECCHl U YCTAHOBKM» B KaueCcTBE 0Opa30BaTEJIbHBIX TEXHOJIOTHUMN
HCIIOJIB3YIOTCS KaK TPAIULIUOHHBIE, TAK U MOyJIbHO-KOMIIETEHTHOCTHBIE TexHOJIoruu. [lepenaua
HEOO0XOIMMBIX TEOPETUYECKHUX 3HAHUH U (HOpPMUPOBAaHUE TPEACTABICHUH MO0 KypCy IPOUCXOINT C
MPUMEHEHUEM MYJIbTUMEIUNHOTO 000pyAOBaHUA. JIEKIIMOHHBIM MaTepuan 3akperuisieTcs Ha
nabopaTOpHBIX padoTax, TAe MPUMEHSETCS COBMECTHAsl JEATEIHOCTh CTYACHTOB B TpYIIIE,
HalpaBJICHHAs Ha pelleHue oOuiel 3anauv MyTeM CJIOXKEHUS pPe3yJIbTaTOB MHAWBUIYaIbHOU
paboTbl wieHOB Tpynmbl. Jlns pa3BUTHUS W COBEPIICHCTBOBAHUS KOMMYHHUKAaTHBHBIX
CIIOCOOHOCTEH CTYAEHTOB OpPraHU3YyIOTCS IMpaKTUYECKHE 3aHATUS B BHJIE JAMCKYCCH, aHaIn3a
peasIbHbIX MPOOJEMHBIX CUTYalluld U MEXIUCIUIUIMHAPHBIX CBSA3€M M3 pazauvHbIX oOnacteil B
KOHTEeKCTe pemaeModl 3amaun. CamocrosiTenbHas padoTa CTUMYIUPYET CTYIEHTOB K
CaMOCTOSITEJIBHOW IpopabOTKe TeM B Mpolecce HamucaHus pedeparoB, IOATOTOBKE K
TUCKYCCUSIM, K KOHTPOJIbHBIM paboTaM U TecTHpoBaHMIO. [Ipy opraHu3anuu camoCTOSITEIbHOM
paboOTBl CTYIAEHTOB HCIHOJB3YIOTCS AJIEKTPOHHBIE BEPCHM Kypca JIEKUUH, 1a00paTOpHOTO
MPaKTUKyMa, pac4eTHO-TpadudecKoi paboThI.

6 YueOHO-MeTOIHYECKOE 00ecTIedeHe CAMOCTOSITeIbHOI PadoThl 00yUYaOIIUXCs
[IpencrasneHo B mpuiioxeHnu 1.

7 OueHOYHBbIE CPEACTBA 1/l POBeAeHU NPOMEeKYTOUYHOH aTTecCTAlMH
IIpencraBieHbl B IPUIIOKEHUH 2.

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

a) OcHoBHas1 IMTEpPaTypa:

1. Cenmn, A. B. TepmoaumHamMudeckoe MOJCITUPOBAHUE BBICOKOTEMIIEPATYPHBIX
nporieccoB: yueoHoe nmocobue / A. B. Cenun. — Yenstounck : OYpI'Y, 2017. — 94 ¢. — Tekcr:
anexktpouusi /[ JlaHb . JJIeKTpOHHO-OMOaMoTeuHass  cuctema. —  URL:
https://e.lanbook.com/book/146042 (nara obOpamenus: 18.06.2021). — Pexum mocryma: ajis
aBTOPH3. TIOJIb30BATEIICH.

2. [I3103ep, B. 5. TerutoTexHuKa 1 TerioBas pabora redeii | yuaebHoe mocobue s By308 /
B. A. [3t03ep. — 4-¢ uzn., crep. — Cankr-IletepOypr : Jlans, 2021. — 384 ¢. — ISBN 978-5-
8114-6789-1. — Tekcr : anekTpoHHbIH // JlaHb : 31eKTpOHHO-OMOIHOTEeYHas cuctema. — URL:
https://e.lanbook.com/book/152446 (nara obOpamenus: 18.06.2021). — Pexum mocryma: ajis
aBTOPH3. TIOJIH30BATEIICH.

0) JlonmoJiHUTEIbHAS JINTEPATYpA:

1. Kpyrunos, I'. A. Terutotexuuka : yueonoe nmocodue / I'. A. Kpyrios, P. U. Bysrakosa, E.
C. KpyrnoBa. — 2-e u3n., crep. — Cankr-Ilerepoypr : Jlans, 2012. — 208 c. — ISBN 978-5-
8114-1017-0. — Texkcr : anekTpoHHbIH // JlaHb : 31eKTpOHHO-OMOIHOTEeYHas cuctema. — URL:
https://e.lanbook.com/book/3900

2. Ockonxkos, C. B. TenmnomaccooOMeHHOE 000pyAOBaHNE MPEANIPUATHH | METOAUYECKUE
yKa3aHUs 10 BHIMIOJHEHHUIO KYPCOBOTO MPOEKTa /Ui CTYACHTOB HampaBieHus noarotosku 140100
"Ternosunepreruka” / C. B. Ockonkos, JI. B. Hukonaes ; MI'TVY, Kad. TeruorexHude-ckux u
SHEPreTUYEeCKuX cucteM. - Marauroropck : MI'TY, 2012. - 1 snektpoH. ont. quck (CD-ROM). -
3ari. c TUTYIL. JKpaHa. URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=1547. pdf&show-dcatalogues/1/1124
725/1547 .pdf&view=true

3. MatBeeBa, I'. H. DxciepuMeHTanbpHOE HCCIeA0BaHNE IPOLIECCOB TEIJI0O0OMEHa | y4ueo-
Hoe nocoOue / I'. H. MartBeesa, 0. 1. TaprakoBckuii, b. K. CennukuH. - 2-¢ u31., MOArOT. IO Tey.
3. 2008 r. - Maruuroropck : MI'TY, 2011. - 1 3aeKTpoOH. ONT. JUCK



(CD-ROM). - 3ari. c TUTYJL. JKpaHa. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=989.pdf&show=dcatalogues/1/11191
53/989.pdf&view=true

4. O6mas suepretuka : yueonoe nocobue / E. b. Aranuros, F0. U. Taprakosckwuii, I'. H.
Martseesa, T. II. CeMeHOBa Wu-1 snepreruku u apromatuku MI'TY. - Marauroropcek, 2013. -
113 c. WL, CXEMBHI, TaoI. - URL.:
https://magtu. mformsystema ru/uploader/flIeUpIoad?name 629.pdf&show=dcatalogues/1/11093
98/629.pdf&view=true

B) Meroauyeckue yKasaHus:

1. Tunts, T. H. Tepmoaunamuka. Teronepenaya : npaktukym / T. H. [Munts, 1O, W.
Taprakosckuii, I. H. MareeBa ; MI'TY. - [2-e u3n., moaror. mo med. u3a. 2012 r.]. -
Maruutoropck : MI'TY, 2013. - 1 snekrpos. ont. auck (CD-ROM). - 3ari. ¢ TuTyn. 3kpaHa. -
URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=48.pdf&show=dcatalogues/1/112431
1/48.pdf&view=true - MakpooObeKT. - TekcT : 2MeKTpoHHbIH. - CBeIeHHs JOCTYITHBI TAaKXKe Ha
CD-ROM.

2. MarseeBa, I'. H. DkcnepuMeHTanbHOE HCCICIOBAHUE IMPOIECCOB TEIUIOOOMEHaA :
yuebHoe mocooue / I'. H. MatseeBa, 1O. U. Taprakosckuii, b. K. Cenuukus. - 2-e u31., HOATOT. MO
ned. u3a. 2008 r. - Marauroropek : MI'TY, 2011. - 1 snekrpon. ont. guck (CD-ROM). - 3ar. ¢
THTYIL. JKpaHa. URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=989. pdf&show—dcatalogues/1/11191
53/989.pdf&view=true - MakpooObeKT. - TEKCT : 3AeKTPOHHBIH. - CBeICHHS JOCTYITHBI TAK)KE Ha
CD-ROM.

3. 3noxazoBa, H.I'., MBanoB, [I.A. JlaGopaTOpHBI NPaKTUKyM IO AUCITUILIMHAM
«TommBo u TCVY», «Teopus um mnpakTtuka TemjaoreHepauun». Marnuroropck: W3a-Bo
MarnuTopck. roc. TexH. yH-Ta uM. [.M.Hocoga, 2013, 53 ¢

4. CeunukoBa, H. FO. [IpakTikym mo TEeXHHYECKOW TEPMOJMHAMUKE U TCTUIOTEXHUKE !
npaktukym / H. 1O. CBeunukoBa, C. B. FOauna, A. B. Topoxos ; MI'TY. - Marauroropck :
MI'TY, 2018. - 1 osmexrpon. onr. guck (CD-ROM). - 3arm. ¢ turyn. skpana. - URL:

httne://mantit infnrmevctama rit/iinlnadar/filal Inlnad?2nama=2R4K nAdfL.chnw=deratalnniinc/1/181K8

r) [Iporpammuoe odecnneuenne u MHTEepHET-pecypcehl:

IIporpaMmmHoOe o0ecnieyeHue

Haumenoranue I[10 Ne norosopa Cpok AeHCTBUS JUIICH3UU
7Zip CcBOOOJIHO PACIPOCTPAHSIEMOE 0eccpovYHO

FAR Manager CBOOOJIHO pacmpoCTpaHsIeMOe 0ecCpovHO

MS Office 2007 |\ 135 1 17.09.2007 Gecepoaro
Professional

Linux Calculate CBOOOJHO PacnpoCTpaHsieMoe 0eccpovHO

IIpodeccuonaibHubie 0a3bl JAHHBIX H HH(POPMAIMOHHBIE CIIPABOYHbIE CHCTEMbI

Ha3zBanue kypca Cchblika
denepanbHOE  TOCYyHapcTBEHHOE  OIOKETHOE
YUPEKICHHE «DenepanbHBIA urctutyT|URL: http://www1.fips.ru/

IIPOMBIIIIJICHHOW COOCTBEHHOCTHY

Hanuonanenass uH(DOpMAIMOHHO-aHATUTHYECKAST
cucreMa — Poccuiickuii unmekc mayanoro|URL: https://elibrary.ru/project_risc.asp
uutuposanus (PUHIL)




[TouckoBas cucrema Akanemus Google
(Google Scholar)
Wndopmanmonnas cucrema - Egunoe
OKHO JIOCTyNa K HHGOPMAIMOHHBIM
OnekTpoHHas 0a3za MEepUOAMYECKHUX
u3ganuii  East  View  Information
Poccniickas I'ocynapcrBennas
oubnmmoreka. Karamoru
DNEeKTpOHHBIE pecypchl OubIMOTEKU
MI'TY um. .. HocoBa
MexnynapoaHas pedepatuBHas WU
IOJJHOTEKCTOBAs  CIpaBoYyHas 0Oa3a
MexayHapoaHasi KOJIJIEKIIMS HayIHBIX
MIPOTOKOJIOB TIO0_PA3JIMYHBIM OTPaCIsIM
MexnyHapoaHas 6a3a
MIOJIHOTEKCTOBBIX KYpPHAJIOB Springer
Mexnynapoanas ~ 0a3a  Hay4dHBIX
MaTepuajoB B 001acTH (HU3HISCKHX
ApxuB HaYy4YHBIX KYpPHaJIOB
«HanmoHaNIbHBIN snekrponHo-|https://archive.neicon.ru/xmlui/
nHGOPMAIMOHHBIN KoHHoprmymy (HIT
9 MarepuajibHO-TEXHHUYECKOE o0ecreyeHne TUCIUILIHHBI (MOIYJIs1)

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

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

https://dlib.eastview.com/

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

https://magtu.informsystema.ru/Marc.html?locale=ru

http://scopus.com

http://www.springerprotocols.com/

http://link.springer.com/

http://materials.springer.com/

MarepuanbHO-TEXHHYECKOE 00eCTIeYeHNE TUCIIUTUIMHBI BKITFOUACT:

YdeOHbIe ayAUTOPUU TS TPOBEICHHS 3aHATHIA JISKIIAOHHOTO THTIA!

-MyJIbTUMEIUIHBIE CPEICTBA XPAHEHU S, TIEpEIadr U IPECTaBICHHUS HH(POPMAIIUH.

VYdeOHble ayIUTOPUHM JUIS TPOBEACHUS TPAKTHYECKUX 3aHATHH, TPYINIOBBIX U
WH/IMBUYAIbHBIX KOHCYJIBTAIMH, TEKYIIIEro KOHTPOJIS ¥ IIPOMEXYTOYHON aTTECTaIlHH:

-I0CKa, MyJIbTUMEIUUHBIN TPOEKTOP, IKpaH

VYdeOHbIe ayUTOPHUU JUISI BHITIOJIHEHHSI KYPCOBOTO MPOCKTUPOBAHHMS, TIOMEIIECHUS IS
CaMOCTOSITEIIEHOW pabOThl 00YJaArOIINXCS:

-TepcoHaIbHble KoMmbioTepbl ¢ maketrom MS Office, Beixogom B HHTepHeT H ¢
JOCTYIIOM B DJIESKTPOHHYIO HH(OPMAITMOHHO-00pa30BaTEeIIbHYIO CPEly YHUBEPCUTETA

[Momemenne Ui XpaHeHHSs H  NPOPHUIAKTHYECKOTO OOCITY)KMBAaHUS Y4EOHOTO
000pyI0BaHUS:

-CTeJUIaXH, Ce(bI JIsl XpaHEHHS y4eOHOTO 000PYI0BaHUS, UHCTPYMEHTHI JJIsl PEMOHTA
1ab0paTopHOTrO 000PYIOBAHUS



6 YueOHO-MeTOIUYECKOE 00ecIeueHHe CAMOCTONATe/ILHOM PaGoThI CTY1eHTOB

OHCHO‘IHBIC CpCACTBa I TCKYHICTO KOHTPOJIA YCIICBACMOCTH, HpOMC)KyTO‘IHOfI arrecranuu 110
nuroraM OCBOCHHA JUCLHUIIIIMHBI.

IIpumepHBbIe BOPOCHI ayAMTOPHBIX KOHTPOJIbLHBIX patoT (AKP)
AKPNel

1. B xakux equHUIIAX U3MEPSAETCS KOJIMYECTBO TEILIOTHI?

1. °C;

2. Kr/m;
3. Jx;
4. H/m

2. TennonpoBOAHOCTh KAaKUX MaTepUaJIOB HauOoIbIIas?

1. Mertannos;
2. Ta3o0B;
3. TBepHpIx Tex - IUAIIEKTPHUKOB;
4. Xuakocren.
3. OT Kakux MmapaMeTpoB 3aBUCUT KOAPGUIIUEHT TEILIIONPOBOTHOCTH ?

1. Ot Buga ABMKEHHS KUIKOCTH,
2. Ot TemmiepaTypsl 1 (U3MUECKUX CBOWCTB BEIIECTB;
3. Ot Macchl U MJIOIIaId TOBEPXHOCTH TENa;
4, Or KoJn4ecTBa HOABEIECHHON TEIUIOTEI.
4. Kakoe 13 ypaBHEHHE MJIOTHOCTH TEIUIOBOTO MOTOKA COOTBETCTBYET MEPEHOCY TEIIOTHI

TEIUIOTPOBOHOCTHIO Yepe3 OTHOCIONHYIO TUIOCKYIO CTCHKY:

)
1. q :z(tz _tl);
2. (=-Agradt;
3. q=aft,-t,);
A
4 =—(t, -t ).
q 5( 2 1)
5. Ilo kakoMy U3 ypaBHEHU PaCCUUTHIBAETCS TEILIONEpeIaya 4yepe3 CTEHKY?
1. q — ﬂ’(tc] _tc2)
o
tcl ZL::‘(errl)
2 =
SE
i=1 2’1’
tDICl - t,ch




AKPN22

1. Ykazarh, KakOMy HHTEpBaTy 3Ha4CHHUH KOA((PUIIMEHTa A COOTBETCTBYET TEILIOTPOBOJIHOCTH
CTaJICH.

1. 20 — 50 Bt/(m rp)
2.0,07 —4 Bt/(m rp)
3. 0,007 — 0,07 Bt/(m rp)
2. B kakux equHMANAX H3MepsieTcs K03()OUITMEHT TeTIonpOBOHOCTH?

g, B
M

2. ZB—m;
M~ epad
M-epao

4. Bm.

3. Koaddumment Temnonepeaaun xapakTepu3yeT HHTEHCUBHOCTD TI€pEIaun TEIIOTHI:

1. Ot onHoO cpenbl K APYyroi;

2. BHyTpH TBEpHBIX CTCHOK;

3. Ot omHOM cpepl K IPYrou uepes pasaeuTelIbHYIO0 CTCHKY,
4. OT KUIKOCTEN K TBEPJBIM CTCHKAM.
.Um

4. Yucno @ypbe onpeaesserT:

1. PexuM ABHKEHUS )KUJIKOCTH;

2. Tepmuyeckyro MacCUBHOCTbH TEJ;

3. bespa3zmepHoe Bpems HarpeBa,

4. @uzuyeckue mapaMeTpbl BEIIeCTBa.

AKPNe3

1. HpI/I KakMx 3HaYeHUAX umciia buo teno sBusieTcs TCPMHUYCCKHU TOHKHUM:

1. Bi—0;

2. Bi > x;

3. Bi<O0;

4. Bi=25.
2. Kakoe umncno noao0us sBIsETCs ONpenesieMbIM MIPH pacueTaX KOHBEKTHBHOTO
TemIoooMena?

1. Pr;

2. Nu;

3. Re:

4, Gr.

3. KakuMm ypaBHEeHUEM 11010011 XapaKTepPU3yeTCsl BBIHYK/ICHHAsE KOHBEKLIUs?

1. Nu= f(Gr,Pr);



2. Nu= f(Re,Pr);

3. Nu= f(Fo,Pr);

4. Nu= f(Bi,Pr)
4. Kakue 3HaueHust Re cooTBETCTBYIOT TypOYIEHTHOMY PEKUMY JABHKEHHS KUIKOCTH B TpyOax
(kaHayax)

1. Re>1300;

2. Re <9300;

3. Re>10300;

4, Re >2300.
AKPNe4

1. Yucno Peitnomnbaca onpenensercs no Gopmyse

:W—d 2. RezW—d 3. Rezﬁ 4. Re:Ll

7 v w w

1. Re

2. Kakoe 3HaueHHE MOTJIONIATeIbHONW CITOCOOHOCTH UMEET a0COIIOTHO YEPHOE TEJO:

1. A<1;
2. A=0;
3. A=1;
4. A>1
3. Kako#i U3 nNpuBeIEHHBIX 3aKOHOB IPUMEHSETCS UI PACUETOB TEIUIOOOMEHA U3 TyUYeHHEM?
ot
1. g A B

2. g=oa(t,—t )

T
=cg*c (—)*
3. q 0(100)

AKPNe5

1. Kakue rassr 06J18.,H8.IOT I/I3J1y‘IaTeJIBHOI>'I Y HOTJIOIATEIbHOM CIIOCOOHOCTBHIO?

1. He, Ar, Ne
2. N2,02,H:
3. H20, C0O2, S02

2. BaxHelmme XUMHUYECKHUE 3JIEMEHTHI TOIJIMBA OPraHUYECKOTO MPOUCXO0KACHHUS:
1. Kkuciaopoa u yriaepos

2. KUCTOPOJ U BOJIOPOL



3. yriepoa v BOJOpO

3. Kakas Temiora cropanus TOIUIMBA COOTBETCTBYET JACHCTBUTEIHLHOMY KOJMYECTBY TETIOTHI,
BBIJICIIIEMOM IIPU CTOPAaHUU B I1€Yax U TONKax ?

1. BBICIIAA TEIUIOTA CropaHus

2. HU3MIAs TEIUI0Ta CropaHus

AKPNe6

1. KakoMy ra3006pa3HOMY TOIUIMBY C TEILIOTOH cropanus 3,5-4,0 MJx/M° cooTBeTcTBYeT
npuMepHEIi coctas: 9-14% CO, ; 25-30% CO; 57-58% N, ; ocTanbHOe- METaH U BOJOPOL .

1. XKOKCOBEIN a3
2. TOMEHHBIH ra3
3. IpUPOIHBIN Ta3

4. KOKCOJIOMEHHAas CMECh

2. TeroTta cropanus yCJIOBHOTO TOTLIMBA!
1. 7000 x/Ix/kr

2. 29,3 MIx/kr

3. UHTepBai 3HaYCHUH «TUPOMETPUUYECKOTO Kod3(pPUieHTay 1jisi OpueHTUPOBOYHOTO
ompeeNneHus AeWCTBUTEIbHON TeMIIepaTyphl B Me4ax U TOMKax ?

1.0,5-0,6
2.0,7-0,8
3.09-1,0

4. Hanbobliiee KOJIMUECTBO TCIJIOTBI, KOTOPOC MEYb MOXKET HOPMAJILHO (663 HCOO0XXO0TI'a TOIIJIMBA
B pa6oqu HpOCTpaHCTBC) YCBOUTD, HA3BIBACTCA:

1. TennoBoil Harpy3kou

2. TEIUIOBOU MOIITHOCTBIO



3. K03 UITUEHTOM TIOJIE3HOTO ACUCTBUS

4. TeIIOBEIM PCKUMOM IICYHA

5. K orHeymnopHbIM OTHOCST MaTepHalibl, OTHEYIIOPHOCTH KOTOPBIX HE HIKE (110 CTaHIapTaM U
TepMuHoJoruu Poccun):

1. 1580 ° C;
2. 1680 ° C;

3.1780 ° C;

6. YkaxunTte MMPaBHUJIbHYIO MMOCJICA0BATCIIBHOCTD Y6I>IBaHI/I$I KOHICHTPpAallM1 KOMIIOHCHTOB
IMPOAYKTOB rOPpCHUA TOILIMBA B II€YaX U TOIIKAX IIPU C)KUTAaHUHW B BO3JYXC

1.CO, ,H,0, N,
2.N, ,H,0,CO,

3. N,,CO,, H,O



7. OIleHOYHbIE CPECTBA AJIS IPOBEAEHUA IIPOMEKYTOYHOU aTTECTAITUN

a) NnhaHupyemble pesynbTaTbl 06yueHUsA 1 OLLEHOUYHbIE CPpeACcTBa ANA NPOBEAEeHUA NPOMENKYTOUHOM aTTecTauuu:

MK -3 - CnocobeH K cbopy, 06paboTKe, aHann3y n 0606LEeHNIO pe3yIbTaTOB 3IKCNEPUMEHTOB U UCC/IEA0BaH Uit B COOTBETCTBYIOLWEN 061aCTU 3HAHUA

MK-3.1 OcywecTtenset cbop, lMpakmuyeckue 300aHUA:
06paboTKy, aHaNn3 U 5
06061LieHME PE3yNbTATOB 1.0UEeHNTb, MOXKHO I NPMBOPOM U3 XPOMENb — aslloMeIeBON TePMONapbl € YyBCTBUTEbHOCTbIO $1=0/023 mB/°C 1
3KCIEPUMEHTOB M MWUANUBONBTMETPA YYBCTBUTENLHOCTBIO $;=0.1 AeneHni wKanbl/MmB usmeputb pasHocTb Temnepatyp 8 100 °C B
ncenenoBaHMii BbICOKOTEMMNEPATypPHOM arperarTe.
2. OnpepenvTb BEIMHMHY HEUCKIIOYEHHON CUCTEMATMYECKOM MNOrpeLlHOCTM N3MEPEHUA MacCOBOr0O Pacxoa BO3Ayxa npwu
NCMONb30BAHUM B SKCNEPUMEHTAIbHOW YCTAaHOBKE Caeaytowmx npnbopos. Mo KaHany Kpyraoro cevyenuns, AnHa OKPYKHOCTU
KOTOPOro no BHewHemy obmepy coctasaseT 1633+/-10mm, a ToNWmMHA cTeHKM 10+/-1.0MM, K YCTaHOBKe A0/1KeH NoABOAMUTLCA
HarpeTblil BO3AyX, TemnepaTtypa KOTOPOro B NPOLEcce 3KCNepuMeHTa A0/MKHa n3meHaTbea ot 200 ao 300°C. [ina namepeHus aToi
TemnepaTypbl N1aHMPYETCA MCNONb30BaTb NPMBOP € KNaccom TouyHocTM 2.5/1.5 n ananazoHom ot 0 go 400°C. Pacxop Bo3ayxa B
9KCNepMMeHTeA0/MKeH BapbupoBsaTbes oT 8000 Ao 12000m3/u., UTo COOTBETCTBYET AMana3oHy M3MEHEHMWA CPeHUX CKOPOCTeN
notoka ot 11.3 go 17m/c u auHammyeckux aasneHuii ot 40 go 108Ma.U3mepeHne cpeaHUXCKOPOCTEN NAaHMPYETCA OCYLLECTBUTb
KOCBEHHbIM NyTEM MO METOAY PaBHOBENNKUX KOJEL, UCNOIb3yA MHEBMOMETPUYECKYHO TPYOKY U BCTPOEHHbIN AnddepeHumanbHbli
maHomeTp JSITA — 4, 3a4aHbl ero MeTponornyeckme XapakTepucTuKu.
MnK-3.2 MNogrotasnueaer Mpakmu4eckue 3a0aHUA:

npeanoXKeHus ans
COCTaBNEHUSA NNAHOB U
METOANYECKMX NPOrpamm
3KCnepuMeHTabHbIX
nccneaoBaHuni u
pa3paboTok,
NPaKTUYECKNX
pekomeHAaauui no
WUCNONIHEHUIO UX

Mpumep 1: OnpeagennTb TeMnepaTypy B LEHTPe csaba M3 ManoyrnepoauncToi ctanmn TonwmHomn 6=0,3 m, HarpeBaemoro B
METOAMYECKOMN 30He NeYn ¢ LWaratoLWmm NOAOM € thos = 0 °C A0 tnes = 600 °C, ecnin TemnepaTypa NPOAYKTOB CropaHMA B 30He neyn
meHsaeTca oT 800 °C go 1300 °C B KoHUe 30HbI. CpeaHuin KoadPpUUMeHT TennooTaauM npuHATL 100 BT/m2-K

Mpumep 2: PaccumTaTb pekynepaTop 414 No40rpesa BO3AyXa A4 Cneayowmx ycaoBUiA: TemnepaTypa BO34yxa Ha BXoge —
BbIXOAe pekynepatopa: 0-450 °C, temnepaTtypa ApiMa Ha Bxoge B pekynepatop — 1050 °C, pacxopg, rasa Ha otonneHune neun B=5,46
m3/c, KonnuecTso AbiMa Ha Bxoae B pekynepaTop V= 34,9 m3/c. Coctas AbiMOBbIX ra3os: N2=72%, CO,=11%, H, O =17%.

Mpumep 3: BbibpaTb ropesiky Ans pacxoga rasa 5 m3/c npu gasneHun Bosayxa nepea ropenkon 3,4 kMa n Temnepatype




pesynbTaTos

noporpesa sosayxa 300 °C.

Mpumep 4: Noaobpatb ropesiky Tvna «Tpyba B Tpybe» ana ckuranma 0,223 m*/c cmellaHHOro rasa ¢ Tena0Ton cropaHua Q=6.7
M[x/m3. [asneHne rasa nepeg ropenkoii 3,4 klMa, sBosayxa, nogorpetoro Ao 400 °C - 1 kMa. KoabduumeHT pacxoaa sosayxa 1.1.




6) NopapoK NpoBeaeHUA NPOMEXKYTOUHOW aTTecTaLum, NoKasaTean u KpUTepumn oueHMBaHNA:

Mpu oueHUBaHMM CHOPMUPOBAHHOCTU KOMMETEHLMI BbINOJHAEMOW KypCcOBOM paboTbl N0 ANCUMNAMHE
«BblcokoTEMNEPATYPHbLIE MPOLLECCHI M YCTAaHOBKM» UCMOMb3yeTcA 5-6anbHadA WKana.

MpomerKyTouHas aTTectalums No AMCUMNAMHe « BbicokoTemnepaTypHble NPOLLECcChl U YCTaHOBKM»
BK/IlOYaET TeopeTMYeCcKue BOMpoChl, MO3BOAOLWME OLEHUTb YPOBEHb YCBOEHMA 06YYatoLLMMMCS
3HaHMVI, Npwn YCNOBUUN BbIMOJIHEHUA TEKYLUX NPaAKTUYECKUNX 3a,£l,aHVIl\/‘I, BbIABNAOWMNX CTENEHDb
chOPMUPOBAHHOCTN YMEHUI U BNaAeHUIA, NpoBoANTCA B GOPME IK3amMeHa.

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

Mpu oueHNBaHMM cHOPMUPOBAHHOCTU KOMMETEHLMI BbINOJHAEMOWN KypcoBol paboTbl Mo AncumMnanHe
«BblcokOTEMNEpaTYypHbIE TENJOTEXHOIOTMYECKME NPOLLECCHI M YCTAHOBKM» UCNOAb3yeTcA 5-6annbHan
WKana.

— Ha OLEHKY KOTIMYHO» — 0OYYaloLWMINCA NOKA3bIBAET BbICOKUI ypoBEHb CHOPMUPOBAHHOCTH
KOMNeTeHLUMM, T.e. He MeHee 90% oT 0bLeli TPYA,0EMKOCTM AUCLUININHDI;

— Ha OLLEHKY «X0poLwo» — 0by4aloLLMNCcs NoKasblBaeT CpeaHUi ypoBeHb CHGOPMUPOBAHHOCTH
KOMMNETEHLMUI, T.e. HaXoAnUTCcs B npegenax ot 75% no 90% oT obuwei TpyA0eMKOCTU AUCUMNINHbI;

— Ha OLLEHKY «yAOBNETBOPUTEIbHO» — 0OYYatoLLMNIACA 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
NOKa3aTb 3HAHMA HAa YPOBHE BOCMNPOM3BEAEHMA U 06bACHEHUA MHOOPMALLMK, HE MOKET NOKa3aTb
WHTENNEKTYa IbHble HaBbIKM PeLEHUA NPOCTbIX 3a4au4.

KypcoBas paboTa BbINOAHAETCA NO4 PYKOBOACTBOM MpenogasaTens, B NpoLecce ee HanncaHusA
obyualowmiics pasBnBaeT HaBblKM K Hay4YHOM paboTe, 3aKpennan U 0 AHOBPEMEHHO PaCLLMPAA 3HAHWA,
NnoJlydyeHHble NPY U3y4eHUN Kypca «BbicokoTemMnepaTypHble MPOLLECChI U YCTAaHOBKMUY. Py BbINOAHEHUN
KypcoBol paboTbl, 06y4atowmiica 4oNKeH NOKa3aTb CBOE yMeHMe paboTaTb C HOPMATUBHbLIM
MaTepuanom u Apyrumm AUTEPATYPHbIMU UCTOYHMKAMM, @ TaKKe BO3MOXKHOCTb CUCTEMATU3MPOBATb U
aHaNM3npoBaTb GaKTUYECKUIA MaTepman U CaMOCTOATE/IbHO TBOPYECKM €ro OCMbIC/IMBATD.

B npouecce HanncaHWa KypcoBoW paboTbl, 0byyaloWmnca goMKeH pa3obpaTbca B TEOPETUYECKMX
BOMPOCax M3bpaHHOW TeMbl, CAMOCTOATENIbHO NPOAHaAU3MPOBaTb NPAKTUYECKUI MaTepuan, pasobpaTtb
1 060CHOBATb NPaKTUYECKUE NpegnoxKeHuaA. KypcoBaa paboTa BbINOAHAETCA NO BapuaHTam U
npeAacTaBAseTca 06y4aloWwmMmmca B NeYaTHOM U 31EKTPOHHOM BUAE.
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