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1 Ilesiu ocBOeHMS AUCHUNIUHBI (MOAY/IA)

LlenaMu ocBoeHMsI JUCLMIUIMHBL  (Mozynsi) «BbicOKOTeMIiepaTypHble TMpOLIECCHI U
YCTaHOBKU» SIBJISTFOTCSI:

- W3yuyeHMe XapaKTepUCTUK BBICOKOTEeMIIepaTypHbIX IIPOLeCCOB U YCTaHOBOK, METO/O0B
pacueTHOTO aHalM3a WX MaTepuajbHBIX M TeIUIOBBIX 0a/naHCoB, OLEHKWA TOTeHL[rana
3HeprocOepekeHusi, OBJIaJleHHe TI0/X0/laMM K BbIOOpy U paspaboTke 3HeprocOeperaronmx
MepOIpPUATUN; KOHCTPYKLIMM M 3JIEMEHTOB BBICOKOTEMITEPATYPHBIX MeTa/TyprAyecKux Ieueu, a
TaK)Ke TeXHOJIOTMU TeTIoBoM 00paboTKM MeTaslyIoB B HUX, YCTPONUCTB U MaTepHasioB IMPUMeHsIeMbIX
TIPU COOPY’KEeHUU Teuel;

— (popMUpOBaHVe YMeHHI BBINOJHEHHUsI TEeIUIOTEXHUYECKUX pacueToB U aHajau3a MpoLiecCoB,
COBepllIaeMbIX B ITPOMBIIIJIEHHBIX [1eYaxX Y TeIVIO3HepreTUYeCKMX yCTaHOBKAXx;

— (¢opMHpOBaHHWe yMeHWUW OmpefensaTb IyTU COBEPIIEHCTBOBAHUSI TEXHOJIOTMYECKHX
TIPOLIECCOB U Pa3pabOTKH IKOIOTHUeCKH Oe3BpeIHBIX ¥ MalIOOTXO/JHBIX TEXHOJIOTHA.

3ajjaum JUCLUIVIVHBL:

® pasBUTHe y CTYZ[EHTOB I103HaBaTe/bHbIX, [esTeJIbHOCTHBIX U JIMYHOCTHBIX KaueCTB B
cootBeTCTBUM C TpeboBanusmu ®I'OC BO;

®* [I03HAaKOMHUTH OOYYalOIUXCSA C  BBICOKOTEMIIEPATYPHBIMUA  TeXHOJOTUYEeCKUMHU
TMpOL{eCcCaMH U YCTaHOBKAMU SHEPrOeMKHX OTpac/el MpOMBIIIIEHHOCTH;

®* HAyuyudThb TMPOBOAWTH pACUYeTHbIM aHaaM3 TIOKasaTeneld  paboTel  0OBEKTOB
BbICOKOTEMIIEPAaTypPHOU TeIJIOTeXHOI0TUH;

® [IOJrOTOBUTH K TMPOBEJEHHI0 SKCIEPMMEHTOB IO 33ZlaHHOM MeTOJVKe W aHa/lu3y
pe3yJIbTaTOB C IIPUBJIeYeHHeM COOTBeTCTBYHOLLer0 MaTeMaTU4eCKoro arrapara;

®* [I03HAaKOMHUTh C TEeXHUYECKHMH pelIeHHsIMA 110 3SHeprocOepe)keHWI0O B 00BeKTax
BbICOKOTEMIIEPAaTypPHOU TeIJIOTeXHOI0TUH;

®*  TIOATOTOBUTH K pa3paboTKe, aHA/IM3y W OCYILECTBIEHUIO MEpOIPUSTHIN 110 SHEPro - ¢
pecypcocOepeskeHHIO Ha ITPOU3BO/CTBeE.

2 Mecro aucuumiuHbl (MOAY/A) B CTPYKType o00pa3oBaTe/IbHOW MPOrpaMmbl
MO/rOTOBKM 0akajiaBpa

Hucuurimaa B1.B./1B.05.01 «BbicokoTeMIiepaTypHble IIPOLIeCCHl ¥ yCTAHOBKW» BXOZIUT B
BapUaTHBHYI0 4YacTb Osoka 1 oOpa3oBarTesbHOM TMporpamMMbl TI0 HarpaB/IeHUIO TIOATOTOBKU
TernosHepreTyka 1 TeIIOTeXHUKA

YcnelHoe ycBoeHMe MaTepuasa IpejriosiaraeT 3HaHUe CTY/JleHTaMH OCHOBHBIX IOJI0KEHUI
C/1e[YIOIINX AUCLUTUIVH:

¢ Maremarvka (guddepeHiiasibHOe U HWHTerpajbHOe MCUMc/ieHue, aAuddepeHiuaabHbie
ypaBHEeHMUs], YUCIeHHble MeTO/Ibl, ypaBHEeHUs MaTeMaTU4eCcKou (pU3MKu);

¢  ®usuka (Moneky/isipHas (pU3rKa, TepMOAUHAMUKA);

e XuMmus (XuMHUecKasi TepMOAMHaMMKa, XMMUUYeCcKoe U (pa3oBoe paBHOBeCHe);

¢ T'mzapora3oguHaMyKa (OCHOBHbIE (pU3MUECKHe CBOWMCTBA >KUAKOCTeH W ra3oB, mozobue
T'UpoMeXaHUUeCKuX TPOLeCCOB, ypaBHEHUEe [BW)KEHUS! BS3KOM >KUKOCTU, PEKUMbl [BUKEHUS,
TOTPaHUYHBIN CJI0M);

¢ TexHuueckas TepMoO/MHaMUKa (TIepBbIi U BTOPOI 3aKOH TepMOJMHAaMUKH, H7eanbHble 1
peasibHbIe rasbl, BOASHOM Map, ¢a30Bble Juarpammabl).

¢ TennomaccoobMeH (OCHOBHBbIE 3aKOHBI TEIJIO- M MacCOTepeHoca: TerIONPOBOJHOCTS,
KOHBEKIUsI, TETJIOBOe U3/TyueHre; MHTeHCHU(UKALUs MPOLeCCOB TerjioMaccoobMeHa).

3HaHUsl (YMeHUs, HaBBIKW), TOAy4YeHHble TMPU W3yUeHWH AAHHOW AWUCHUTUIMHBI OyayT
HeoOXO/IUMBI [Ijisi BBITIOJTHEHUST BBIMYCKHOW KBaTU(UKALIMOHHON paboThl U M3yUeHUM AWUCLIUIIIIH
«BTopuuHble  3HEPropecypchl  TMPOMBILUIEHHBIX  TpeAnpHsTHi»,  «TeriomMaccooOMeHHOe
o06opy/JoBaHue MpeTpUsTHI».



3 Komnerennuu o0yuaromerocsi, hopMupyemMbie B pe3y/ibTaTe 0CBOEHUS JUCIUILIMHBI
(Mojay/isi) ¥ I/IaHUpYeMble pe3y/IbTaThbl 00yJyeHus

B pe3ynbTaTe OCBOeHUsSI JWUCLMILIMHBI (MOAY/s). «BblcOKOTeMepaTypHble TpOLiecChl U
yCTaHOBKU» 00yYaroluiics Jo/DKeH 001afiaTh C/ieAyonMMA KOMITeTeHLIUsMHU:

CTpyKTypHBI
3/1eMeHT [TnaHupyemble pe3y/bTaThl 00yUeHUs
KOMIIeTeHIUU

IIK-3 crnoco0HOCTBI) Yy4YacTBOBAaTh B TMPOBEJAEHHH TMPeABAPUTEIBHOI0 TeXHHKO-
IKOHOMHYECKOT0 000CHOBAHHUA MPOEKTHHIX Pa3padOTOK YHEProodHEKTOB U UX JIEMEHTOB
10 CTAaHJAPTHHIM MeTOUKaM

- OCHOBHBIE OTIpe/ie/IeHUsI U TIOHSITUSI B MeTa/UTyPriuueckon TeryIoTeXHUKe U
TeTJIOBbIe CXeMbl BHICOKOTEMITEPATYPHBIX TeTIOTEXHOJ/IOTUM SHEeProeMKUX
oTpac/iei MpPOMBIIILIEHHOCTH,

3HaTh -pyHameHTa/IbHble OCHOBBI €CTeCTBEHHOHAYUYHbIX JUCLUTUIMH, OCHOBHEIE
KOHCTPYKTHBHBIE 3/IEMEHThI BLICOKOTEMITEPaTyPHBIX
TeTJIOTEXHOIOTUUeCKHUX YCTaHOBOK, TEOPHIO PAlJMOHAbHOTO CXKUTaHUS
TOTLJTUBA

-[IPOBOJUTL PACUETHI 110 TUIIOBBIM METOJHWKAM, ITPOEKTUPOBATH
IMMPOMBIIJIEHHBIE drperaThl, BbIAB/IATE €CTECTBEHHOHAYUHYIO CYIIITHOCTD
HpO6JI€M BO3HHMKAIOIIUX B BBICOKOTEMITIEPATYPHBIX YCTAHOBKAX U
rnponeccax B HUX

YMmeTn:

OCHOBHBIMHM METO/IaMM MaTeMaTHYeCKOr0 aHa/ii3a B 00/1aCTH TeT/IOBOM
paboTsI reueit, BEIOMpATh BU/, M KOHCTPYKLMIO TOTUIMBOC)KUT AFOIIIX
Biagets: YCTPOWCTB;

- 3HAHUSIMH B 00J/1aCTH a3pO/IMHAMUYECKUX, TH/IPAB/IMUECKUX, TETIJIOBBIX U
KOHCTPYKTHBHBIE paCueTOB BbICOKOTEMIIepaTyPHBIX
TeIVIOTEXHOJIOTUYeCKUX YCTAaHOBOK U UX 3/1eMEeHTOB.

ITK-2 cnoco0HOCTBIO MNpoBOAUTH PdCYE€THI II0 THUNOBLBIM METOJUKAM, IPOEKTHPOBATDH
TexXHo/Ioruueckoe Oﬁopy;IOBHHI/IE C HCITI0/Ib30BaHHUEM CTAHAAPTHBIX cpeacrs
dBTOMATH3dLUHU MPOEKTUPOBAHUA B COOTBETCTBHUH C TEXHUYECKHM 3dAdHUEM

3HaTh -TeXHUKY TPOBe/IeHUsI SKCTIEPUMEHTOB ¥ METPOJIOTHUECKOTO 00ecrieueHust
TeXHOJIOTHUeCKHX TMPOL[eCCOB B 00/1aCTH TEIJIOTEXHOJIOTHM
YmeTb -UCI0/Ib30BaTh OCHOBHBIE 3aKOHbI B TTPO(eCCHOHATLHON JesiTe/IbHOCTH,

TIPUMEHSITb MeTO/Ibl MaTeMaTUUeCKoro aHaii3a U MO/le/TMPOBaHUsI
- BbIOMpaTh HEOOXOJUMYIO arapatypy [Jist KOHTPOJIS U yIIpaBIeHUsS
TEeTJIOBOM pabOTOM MPOMBIIIEHHBIX Teuel ¥ YMeThb ee PUMEHSITh

BJ'Ia,ELETb - METOlaMH MATEMATHUYECKOI'O dHd/IM3a U MOJE€/IMPOBAHUS, TEOPETUUECKOI'O
M OKCIIEPUMEHTA/IBHOT'O MCCJIeJOBAHMSA




4 CTpyKTypa U COfiepKaHHe AMCIMILUITUHBI (MOAY/IfA)

OO011jas1 TPYA0€MKOCTh AUCILIUTUIMHBI COCTaB/IsieT 4 3aUeTHBIX eMHULIBI - 144 akajl. yaca, B TOM UHCJIe:

KOHTakTHasi pabota — 77,1 akaz. yac:

- ayIUTOpHasi— 72 aKa/l. 4acCoB;

- BHeayuTopHasi — 5,1 akaz. 4yacos;
camocTosiTesibHasi pabora —31,2 akaf,. vac;
MOATrOTOBKA K 3K3aMeHy — 35,7 akaj. 4yacoB.

AyauTopHa
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KOHTaKTHas1 | 2. dopmMma TeKylLero Kop n
£ | pabora(B | E KOHTPOJIS CTPYKTYPHBIN
Pa3pmen/ Tema S s By camocTrosTensHOU
¢ |akapuvacax)| s yCrieBaeMOCTH U 371eMeHT
JVICLIATI/TUHBI 5] = paboThI o
O | 5= |° IIPOMEXYTOUHON | KOMITeTeHLIU
=l £ 8 aTTecTaLuu v
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Pazgen 1. KoHcTpykumu u TeruioBas paboTa
NIPOMBIIIJIEHHBIX MeYei.
Tema 1.1. BBesieHue B JUCLIUIUIUHY CamocrositennbHOe usydenve | Texkymyi KonTposs (I1K-2
5 2 yueOHOU 1 HayuHOU yCIieBaeMOCTH IK-3
nutepaTypbl [AKPNol]. 3yB
Tema 1.2. BsejeHue B BBICOKOTeMIIEPaTypHYIO CamocTosiTenibHOe u3yueHre | TeKyilyii KOHTPOJb
TeI/IOTeXHOJIOTUIO. BBopHble TIOHATUSA u yueOHOM 1 HayuHOH yCrieBaeMOCTH [TK-2
oripefiesieHus1. TervioBble, TemyIOTEXHAUECKUE HU| 5 4 4 mutepaTypbl [AKPNel] IK-3
CTPYKTYpHbIe CXeMbl BbICOKOTEMIIePaTypPHBIX 3yB
TeIIOTeXHOJIOTUYeCKUX YCTaHOBOK.
Tema 1.3. Knaccudukaiysi BbICOKOTeMITepaTypHbBIX CamocTosiTennbHOe u3ydeHre | TeKylinid KOHTPOJb
TeTUIOTEeXHOJIOTUYeCKUX IIPOLIeCCOB U YCTaHOBOK. yueOHOM 1 HayuHOMH yCIrieBaeMOCTH TK-2
OHepreTuyeckde ¢  JKOJOTUYECKHe  TIPOOJIeMbl 5 4| aa nmuteparypbl [AKPNe2 ] MK-3
BBICOKOTEMIIepaTypPHOM TeIioTeXHOJoruu. [Ipesmer 3yB

JACLIATLTUHBI. MarepuasnbHbie OaslaHChI

TEIJIOTEeXHOJIOTrMYeCKHUX IMPOoLeCcCcOB




AyauTopHa
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£ | pabora(B | E KOHTPO/IsI CTPYKTYPHBIiA
Pa3pen/ Tema S s By camocTrosTensHOU
¢ |akap.uacax)| s yCIeBaeMOCTH U 3/1eMeHT
JUCLIATUTAHBI S =] paboThI .
O <| 5ow | © MIPOMEKYTOUHOW | KOMITeTeHLI
=l £ 8 aTTecTaLuu v
AR
2 &%
= [aa]
Tema 1.4. TernnoBble OamaHChI CamocrosiTennbHOe usydeHre | TeKyliyid KOHTPOJIb
TeTUIOTEXHOJIOTHUYECKOTO peakTopa, Jpyrux yueOHOM 1 HayYHOU yCIieBaeMOCTH
5JIEMEHTOB TeIUI0BON CXeMbI u nutepatypbl [AKPNe3] K->
BBICOKOTEMIIEPATypPHOM TeII0TEXHOIOTUUeCKON 5 4 6 6 TK-3
YCTaHOBKM B LeJOM. BHUIUMBIM, CymMMapHbId W 3vg
NpUBE/IEHHbIM  y/le/lbHble  pacxofbl  TOI/IUBA; y
CyMMapHbIe y/ienbHble 3Hepros3aTparsbl,
TIpUBe/IeHHbIE K TEPBUYHOMY TOIUIMBY.
Wtoro mo paspeny 1 5 |14| 14/4 | 14
Pa3gen 2. OCHOBBI TeryiooOMeHa B TPOMBIIITIEHHBIX
rneyvax.
Tema 2.1. BHemHuii TeriooOMeH B peakTope CamocTosiTennbHOe u3ydenve | TeKylyid KOHTPOJIb
BbICOKOTEMIIePaTyPHOM Ter/I0TeXHOJI0TrMYeCcKOoM yueOHOU 1 HayuHOU yCrieBaeMOCTH
yctaHOBKM.  OcCHOBHbIe  pa3mepbl  pabouero nutepatypbl [AKPNe4 ] [TK-2
MPOCTPAHCTBA peakTopa, obecrnieurBaromye| 5 4 | 4/2 2 ITK-3
3a/JaHHYI0 TIPOM3BO/IUTE/ILHOCTh 3yB
BbICOKOTEMIIepaTyPHOM Ter/I0TeXHOJI0TrMYeCcKOoi
YCTaHOBKM.
Tema 2.2. BHemHMi TerioobMeH B peakTtopax c| 5 4 4 2 |CamocrositenbHoe u3yueHue |Tekymmii koHtponb |[1K-2
He(pU/IbTPyeMbIM cji0eM TeXHOJIOTUUeCKUX yueOHOM 1 HayuHOH yCI1leBaeMOCTH IK-3
MaTepuanoB, C (UIbTPyeMbIM IUIOTHBIM CJIOEM nUTepaTyphbl. BeinoHeHWe 3yB

KYCKOBbIX MAaTepHajioB WM W3[e/ud, C KUISILUM
C/I0eEM 3€PHUCTBIX MAaTepUasoB, C TCEBJOra30BbIM
CJIOEM TIbUIEBU/IHBIX MaTepuasioB, ¢ 6bapboTupyemon

KypCOBOW paboThI 11. 6.




AyauTopHa

A to)
o KOHTaKTHast g dopma TeKylLero Koxp u
Pa3pen/ Tema [:Lj pabora(s g Bua camocTosiTennbHOM KOHTPOJIA CTPYKTYPHbIM
JA— : akaji.uacax) % paboTsI yCIIeBaeMOCTH 1 3/1eMeHT
O = ¥ = TPOMEKYTOYHOU | KOMIIETEeHLIU
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BaHHOM  pacriaBa. IlyTu  uHTeHcudUKaLu
BHeIIIHEeT0 TeryiooOMeHa
Tema 2.3. HarpeB u naBjieHHue TePMUUYECKU TOHKUX CamocrositennbHOe usydenve |Texkymyi KoHTposns (I1K-2
M TepMHUUYeCKHM MaCCHUBHBbIX Tej. TemrieparypHble| 5 6 | 6/2 4 |yueGHOM M HayUHOU yCIieBaeMOCTHU ITK-3
PeXMMbI HarpeBa TepMHUUECKU MaCCUBHBIX TeJl mutepatypbl [AKPNo5] 3yB
Tema 2.4. OpraHusanuu mporecca TreHepaluuu CamocTosiTenibHOe u3yueHre |TeKyiyii KOHTPOJb
TeIUIOTbIl B TEIVIOTEXHOJIOTUYECKUX peakTopax | yueOHOM 1 HayUHOU yCIieBaeMOCTH
crocobbl  UX obecrieueHHsi B TeXHOJOTMUECKUX nuTeparypsl. BeinonHenue TK-2
peakTopax pas/IiuHbIX THUIIOB. = 4l ap 4 KypCOBOIA paboThI 11. 6. K-3
Crioco6bl TIpeoOpa3oBaHusl 3/I€KTPUUECKON YHEPrHH 3
B TeioTy W 00/acTh WX TPUMEHEeHUs B yB
BBICOKOTEMIIePaTyPHBIX TEeI/I0TeXHOJIOTUYeCKUX
yCTaHOBKaX.
Tema 2.5. CHW)KeHHe 3HeprosaTpar IyTeM BHeLlIHero CamocTosiTenibHOe u3yueHre |TeKyiyii KOHTPOJb
KCI10JIb30BaHUS TETJIOBbIX U TOPIOUMX OTXO/0B. yueOHOM ¥ HayUHOU yCIieBaeMOCTH [1K-2
OcCHOBHBIE Hampas/ieHUsI TEXHUUECKOro TMporpeccal 5 4 | 4/4 5,2 |mutepatypbl [AKPNe6] IK-3
SHePreTUKU BBICOKOTEMITepaTypHOM 3yB
TeIJI0TeXHOJIOTUHA
HToro mo pasjeny 2 5 |22(2210 | 17,2

ITpoMe)XyTOUYHBIM KOHTPOJ/Ib
HToro mo AUCIUILIAHE 5 36 | 36/14 | 31,2 |(3K3aMeH, 3all[UTa KYpPCOBOI
paboThI)




5 O6pa3oBarebHbIe U HH(OPMALHOHHBIE TEXHO/IOTHH

Ilnsi pellieHys1 TIPeyCMOTPEHHBIX BHIOB yueOHOW pabOThI MPU W3YUEHUH AUCLIUTTHHBI
«BbICOKOTEMITEpATypHBIE TIPOLIECCHI M YCTAaHOBKW» B KaueCcTBe 00pa30BaTeNbHBIX TEXHOJIOTHI
WCTIO/Mb3YIOTCS KaK TPaJUI[HOHHbBIE, TAK U MO/YJIbHO — KOMITIETEHTHOCTHbIE TeXHO/IOTHH. [lepeaua
HEeoOXOZIMMbBIX TEOPETUUECKUX 3HAHWM M (OPMHpPOBaHHE TIPe/ICTABIEHUH 10 KYPCY TPOUCXOJUT C
NpUMEeHEeHWeM MYyJ/IbTUMEeJUMHOTO 000pyoBaHusl. JIEKIIMOHHBIM MaTephaj 3aKperviseTcss Ha
nabopaTopHbIX paboTax, Tjie TPUMEHSIeTCS] COBMECTHasl [esITeNbHOCTh CTY/IeHTOB B TpYIIIe,
HarpaB/IeHHas Ha pelleHde oOIed 3aZiaud TyTeM C/IOKEHHsI pe3y/bTaTOB WH/AWBHYaTbHOU
paboThI WieHOB TPYIbL. [/ pa3BUTHSI M COBEPIIIEHCTBOBAHUSI KOMMYHHUKAaTHBHBIX CITOCOOHOCTEM
CTY/IEHTOB OpTraHM3YIOTCS TPaKTMUECKWe 3aHATHS B BHE /AWCKYCCHH, aHanM3a peasbHbIX
NpOO/IEMHBIX CUTyalMH U MEXIAUCIMIIMHAPHBIX CBsI3el M3 pa3lWyHbIX 00/1acTeli B KOHTEKCTE
perraemoii 3azaun. CamocrtosiTenibHasi paboTa CTUMY/JMPYET —CTY[I€HTOB K CAMOCTOSITe/TbHOM
npopaboTKe TeM B TPOL[eCCe HarucaHus pedepaTos, MOATOTOBKE K JAMCKYCCHSIM, K KOHTPOJIbHBIM
paboTtam u TecTUpoBaHuIO. [Ipy OpraHu3al[ii CaMOCTOSITe/IbHON pab0Thl CTYZIEHTOB MCITI0/b3yHOTCS
5/IEKTPOHHbIE BEPCHMU Kypca JIeKI[Wi, J/1abopaTOpHOrO TPAKTUKyMa, pacueTHO-rpaduuecKoit
paboThI.

6 YueOHO-MeTOANMYECKOE 00ecrieyeHHe CaMOCTOATeTbHOU PadoThI CTY/IeHTOB

OrieHOYHbBIE Cpe/CTBa /ISl TEKYILero KOHTPOJIS yCleBaeMOCTH, IPOMEe)XYTOUYHOM aTTecTaliuu
10 UTOraM OCBOEHUS [JUCLIUTIMHBI.
IIpuMepHbIe BONPOCHI ayAUTOPHBIX KOHTPOJIbHBIX padot (AKP)
AKPNel

1. B Kakux efguHuULIaX U3MepsieTCsl KOJIMYeCTBO TerIoThl?

1. °G;
2. Kr/m
3. Ik
4. H/m

2. TennonpoBoJHOCTh KaKMX MaTepUaaoB HauboJibIas?
1. Metannos;
2. T'a3osB;
3. TBepabIX Tes - AU3/IeKTPUKOB;
4. JXugkocren.
3. OT KaKkux napameTpoB 3aBUCUT KO3(QQULIMEHT Te/IONPOBOAHOCTU?
1. Ot BUAA ABWKEHUS )KUIKOCTH;
2. Ot TeMniepaTypbl U (pri3UUECKUX CBOWCTB BELLeCTB;
3. OT macchl ¥ TI0LIaAU MTOBEPXHOCTH TeJia;
4. OT KoMM4ecTBa No/IBeIeHHOM TeTIOThI.
4. Kakoe 13 ypaBHeHue IIJIOTHOCTH TeIJIOBOrO II0TOKa COOTBETCTBYeT I1epeHOCY TeIlIOThI
TEeI/IONPOBOJHOCTBIO Uepe3 OJHOC/IONHYIO TIJIOCKYH0 CTEHKY:

a :%(t2 - tl);
9 q=- )Lgradt;
5 q=calt,- tl);
L :g(t2 - t,)
5. ITo KaKoMy U3 ypaBHEeHWI paCCUMTHIBAETCH TeIIorepeiaua yepe3 CTeHKY?
q _ AU, - t)

1. o



X
2. = A
I tJ}Cl - tJfCZ
977 5 1
oy A o,
AKPNo2

1. YkazaTb, KakOMy HHTepBaly 3HaueHUM Ko3d¢uieHTa A COOTBETCTBYeT TeIJIONPOBOJHOCTb
cTasen.

1. 20 — 50 B1/(m rp)

2.0,07 -4 Bt/(m rp)

3. 0,007 - 0,07 Bt/(m rp)
2. B Kakux eguHULIAX U3MepsieTcst Ko3DULIMeHT TeryIorpOBOHOCTU?

Bm
1. ?;
Bm
9 Mzepaa;
Bm
3. M-epaa;
4. Bm

3. KoadduiueHrT Teronepesiaun XxapakrepusyeT UHTEHCUBHOCTD TiepeZiauk TeIIoThI:
1. OT ofHOM cpejibl K IPYTOii;
2. BHyTpU TBep/bIX CTEHOK;
3. Ot ozHOM cpe/ibl K APYToi uepe3 pa3/ie/MTe/bHYI0 CTeHKY;
4. OT )XUAKOCTeH K TBeP/bIM CTEHKaM.
4. Yucno @ypbe onpeesisier:

1. PexxuM [BUXKeHHS )XUIKOCTH;
2. TepMHueCcKyr MaCCHMBHOCTb Tes;
3. be3pa3mepHoe Bpems HarpeBa;
4, @u3nuecKUe rapaMmeTphl BelecTsa.
AKPNe3
1. IIpy KakuX 3HaueHusX yrciia buo Teno sABiseTcs TepMUUYeCKA TOHKUM:
2. Bi— oo.
. >
3. Bi<O0 :
4. Bi =25

2. Kakoe unc/io 1ofjo0us siB/ISIeTCs OTpe/ie/isieMbIM TTPU pacueTax KOHBEKTUBHOTO TeryioobMeHa?
1. Pr ;

2. Nu;
3. Re;
4. Gr

3. KakuM ypaBHeHUeM 1moj00Hs XapaKTepr3yeTcst BBIHYKJeHHasi KOHBEeKLIs ?
L Nu=fGrPpr).
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5 Nu= f(Re,Pr)
3. Nu=f(Fo,Pr)
4 Nu=f(BiPr)

4. Kakue 3HaueHus1 Re COOTBETCTBYIOT TYypOy/IEeHTHOMY PeXKUMY [IBHKEHUS >KUJKOCTU B TpyOax
(kaHanax)

b

b

2. Re<9300.

3. Re>10300,

4. Re>2300
AKPNe4

1. Uucno PeitHonb/ca onpepensieTcs o ¢hopMmyie

wd
Re =— Re :W_d Re :E Re :Ll
H 2. v 3. w 4. w

2. Kakoe 3HaYeHHe TMOTJIONIATe/IbHOM CIIOCOBHOCTH MMeeT abCoIOTHO YepHOe TeJIo:

2. A =0,
3. A :1;
4. A>1
3. Kakoii 13 nprBeIeHHbIX 3aKOHOB IIPUMEHSIETCS /ISl PACYeTOB Teryioo0MeHa U3/IyyeHrueM?
q=-A o
1. on

q=a.-t )

q =e*c,(——)*

3 100
AKPNe5
1. Kakwe ra3bl 00/1aZiat0T U3mydyaTelbHOM 1 TIOTJION[AaTeTbHOM CIIOCOOHOCTBIO?
1. He, Ar, Ne
2. N2,0., H;

3. H20, CO2, SO2

. BaxHeliime XuMHUeCKHe 3/1eMEeHThI TOTUIMBA OPTaHUUeCKOTO TPOUCXOXKEHHST:
. KUCJIOPOZ, U YTTIEPOZ,

. KUCJIOPO/I I BOJIOPOJ,

. YIJ1epo/| ¥ BOJIOPOJ,

WNR~RDN

3. Kakasi TeruioTa cropaHusi TOIUIMBA COOTBETCTBYET [E€MCTBUTETbHOMY KOJIMUECTBY TeILIOThI,
BbI/le/IIeMOU IIPU CrOPaHMHM B [1eyax U TOIKax ?

1. BBICIIIAd TeIyIOTa CrOpaHUst

2. Hy31Ias TeryioTa CropaHus

11



AKPNe6

o 3
1. Kakomy ra3oo0pa3HOMy TOIUIMBY C TerioTod cropanus 3,5-4,0 MIDk/M~ COOTBETCTBYeT

ripuMepHbIN cocTaB: 9-14% CO2 ; 25-30% CO; 57-58% N 2 ; octasbHOe- MeTaH U BOJIOPO/, .
1. KOKCOBBIH Ta3

2. IOMeHHBIM ra3

3. IpUPOJHBIN ra3

4. KOKCOJIOMeHHasi CMeCh

N

. TeryioTa cropaHusi yC/I0BHOTO TOTL/IMBA:
. 7000 kIx/kr
2. 29,3 MIx/kr

—_

3. UVHTepBanm 3HaueHW «MPOMETpUYECKOro Ko3d@uieHTa» 151 OPUEHTHPOBOYHOIO
onpejeneHus AeCTBUTeIbHOU TeMrepaTyphl B Ieuax U TOMKax ?

1.0,5-0,6
2.0,7-0,8
3.0,9-1,0

4. Hauborbliiee KOJTMUECTBO TETUIOTHI, KOTOPOe Tieub MOKeT HOpMasibHO (0e3 He/jo)Kora TOTIIMBA B
paboueM MPOCTPAHCTBE) YCBOWTb, HA3bIBAETCS:

1. TerioBOM Harpy3Kou

2. TeTI0BOW MOLJHOCTbIO

3. Ko3(ppuI1[MeHTOM M0JIe3HOT0 /1eCTBUS

4. TEerIOBbIM PEXKMMOM Teuur

5. K orHeymopHbIM OTHOCAT Marepuasibl, OTHEYTIOPHOCTh KOTOPBIX He Hke (M0 CTaHJapTaM U
TepMUHOJIOTUM Poccun):

1. 1580 ° C;
2.1680 ° C;

o
3.1780 G;
6. VYxkaxure MMpaBHW/IBHYHO T10CJ1I€JOBATE/IbHOCTb Y6LIB8HI/IH KOHLEHTPpALIMK  KOMIIOHEHTOB
MPOAYKTOB I'OpeHUA TOIJIMBA B I1€UdX U TOIKAaX IPHU CKUI'aHUW B BO3yXe

1.CO2 ,H20, N2
2.N2 ;H20,CO?2
3. N2,CO2, H20

12



KypcoBasi pabora

KypcoBast paboTa BK/tOUaeT TOJHBIM TerJI0BOW U a3poAMHaMUUeCKHi pacueThbl TyilaMeHHOM
WIN 3JIeKTPUUecKoy reur. B ob6bvem paboThl BXOJUT MOSICHUTE/bHAsS 3aIMCKa, BKJIIOYAOIIasl BCe
TOIUIMBHbIE, TEIUIOBble, aj’pOJAMHAMUUYECKHWM pacuéT [JbIMOBOIO W BO3JYLIHOTO TPAaKTOB,
ompeZie/leHHMe  pacxoZia  TOIUIMBA, pacuér u  BbIOOP  TeIyIoOOOMEHHBIX  ammnapaToB,
TOIJTMBOC)KUTAIOIIUX U TATOLYThEeBBIX YCTPOMCTB.

INosicHuTeTbHAS 3aIUCKa [JO/DKHA ObITh n3noykeHa Ha 20-30 c. 6ymaru pa3smepa 210 x 297 Ha
OJHOW CTOpOHe JjMcTa, ocdopmieHa B 00JIOKKe, CHaOXeHa Or/iaBjieHWeM U  CIIMCKOM
VICTI0JIb30BaHHOU JyiTepatypsbl. IloscHUTenbHAs 3amucKa B L|eJIOM WIA OT/e/IbHble ee 3/IeMeHTbI
MOTYT ObITH TIpeJiCTaB/IeHbl pacrieyaTKoW NMPOrpaMMBI U ee pellieHHst Ha KOMITbIoTepe.

KypcoBast paboTa BBITIOJTHSETCS B C/IeAIyIOIIel TI0CIeJ0BaTeIbHOCTH (T10 3Taram):

1.XapakTepucTHKa HarpeBaTebHOW MeYH.

2.Pacuet ropeHust TOIMBa U ONpejiesieHre JelCTBUTeIbHOW TeMIepaTypbl FOpeHUsl.

3.Pacuer BpemeHM HarpeBa MeTasia.

4.0mnpepiesieHre OCHOBHBIX pa3MepoB U INpe/iBapuTe/IbHOe KOHCTPYUPOBaHUeE TeUH.

5.TernioBoit GanaHC U oripe/ieieHre TeTUVIOTeXHUUeCKUX XapaKTepUCTHUK PabOoThI Meyu.

6.TerioBO# pacyéT TerI00OMEHHOTO amrapara.

7.PacueT 1 BbIOOP TOTUIMBOC)KUTAIOIIUX YCTPOUCTB.

8.A3poAvHaMUYeCKHi1 pacyéT IHIMOBOTO TPAKTa U BBIOOP TATOAYThEBBIX YCTPOMCTB.

Ha BbInoHeHHe KaXKJOro JTara KypcoBOW paboThl BbIZe/IsieTCs I10 BOCEMb 4YacoB
CaMOCTOSITe/TbHOM paboTHI.

KypcoBass paboTa BBLITIONHsIeTCS TI0 BapuaHTaM U TIpeJCTaB/isieTCs O0YyYaloL[UMUCS B
PYKOITMCHOM WJ/IM [TIe4YaTHOM BH/JE.

Lleny BbIMOHeHUsi paboTbl — TpuoOpeTeHWe CTy/eHTaMHd HAaBLIKOB  BBITTOJIHEHUS
TEIUIOTEXHUYeCKMX  pacyeTOB  TIPOLIECCOB,  COBEpLIaeMbIX B BBICOKOTeMIIepaTypHBIX
TEIJIOTeXHOJIOTUUEeCKHUX yCTaHOBKaX, BbIOOPA KOHCTPYKTMBHBIX pelleHUH, YMeHUI T0/b30BaThCs
CIpaBOYHOM W HOPMAarTMBHOM JIATEpPATypOM IO TeIUIOTeXHWKe, WCIO/b30BaTh pas3/IUyHble
JiMarpammel Jjis pacueTa rapaMeTpoB U MPOLIECCOB.



3agaHus /15 BBINIO/THEeHUsI KYPCOBOM padoThI M0 AMCHUILIMHE «BbIicCOKOTeMIiepaTypHblie MPOLeCChl M YCTAHOBKU»

Ne
Pa3smep 3aroToBky, KOH 0 ds, d., tye, Tun
Bapua Mapka cranu SxbxL,mm thoss C P, 1/u e | e | oo Hew
HTa
1 30X 120x1000x6000 1180 40 35 15 0 MT
2 Cr.40 100x150x4000 1190 40 25 30 10 mT
3 XPpOMOHUKe/ieBasi D300x900 1180 50 24 20 10 Ic
4 Cr.40 D300x800 1200 30 32 15 20 MBP
5 XPpOMOHHUKeJIeBast 140x1000x6000 1180 0 20 9 20 IC
6 30X D200x1200 1200 50 22 15 10 IC
7 XpOMOHUKe/IeBast 100x100x4000 1180 50 30 10 12 ITIC
8 Cr.40 120x120x6000 1200 70 30 20 0 IcC
9 30X D150x1500 1190 35 25 18 20 MBP
10 Cr.40 160x1000x4000 1200 45 10 12 15 mT
11 30X 120x1000x6000 1170 60 15 10 0 MT
12 Cr.40 140x100x4000 1180 70 20 11 20 mT
13 Cr.40 120x1000x6000 1200 45 15 7 20 MT
14 XPpOMOHHKe ieBast 120x100x4000 1190 50 20 10 10 IIC
15 30X 140x1000x6000 1190 40 35 30 12 MT
16 X18H98 D200x1800 1180 30 10 30 15 MBP
17 Cr.40 130x100x4000 1190 60 17 17 0 MT
18 30X 120x1000x6000 1200 45 30 30 20 MT
19 1X18H9B D120x6000 1180 50 22 22 10 IC
20 Cranb cT 3 --- 720 cagka 40T 20 9 60 OK
21 08kn --- 720 cagka 110 T 22 15 60 TK
22 Cr.20 70x150x4000 1190 30 25 30 10 IC
23 30X 100x120x4000 1190 35 25 18 20 MC
23 Cr.40 110x120x4000 1200 45 10 12 15 IC
24 Cr.40 100x140x4000 1180 70 20 11 20 IC
25 30X 120x1000x6000 1180 40 35 15 0 Ic
26 XpOMOHUKeJIeBast 60x100x4000 1190 50 20 10 10 IIIC

[MPUMEYAHMUE: § - ToniuHa 3aroToBKY; b - 1iMpuHa 3arotoBky; 1 - ayivHa 3arotoBku. IHIC - neus ¢ 1iararmiimM rojoM, co cBooBbiM oTorieHrem; IIT -
Teub C LIarariuM rmoJgoMm, ¢ TopreBbiM oTorieHueM; OK — konmnakoBasi ogHoctonHasi; TK — TpexcronHas konnakoBasi. MT - Tonkare/ibHasi MeToqAvYeCKast
reus; MBP- nieus ¢ Bpatysrommmcs nnozgoM K - ogHocronHas kosnakosas reusb; KK - TpexcromnHas Kojirakosas reub



CocTtaB TOILIMBA

Temmepat
No COCTAB CYXOTI'O T'A3A, obwemHbIe % Koag-1 ypa

Bapua pacxoja | moporpes

. C.H, BO3/yXa, a .

COZ CO H2 CH4 C2H6 C3H8 0 HZS OZ N2 n BO3A(¥X&’
1 14 26 1 29 0 0 0 0 0 30 1,02 450
2 2,4 7 60 25 2 0 0 0,2 0,6 2,8 1,1 400
3 10 21 19 37 0,6 0 0 0,1 0,2 2,1 1,12 350
4 5,5 28 30 20,2 0 0 0,2 0,2 15,9 1,1 400
5 0,1 96 2,7 0,8 0,4 1,1 400
6 0,3 36,3 17,1 29 0,3 17 1,12 350
7 0,1 93 4,3 1,9 0,7 1,15 375
8 9,5 17 15 38 0,5 20 1,05 400
9 20 10 28 38 0,3 0,3 0,9 2,5 1,06 350
10 93 0,6 0,6 1,1 4,7 1,1 350
11 0,3 88 1,9 0,5 9,3 1,15 300
12 7,3 1,5 85 3 1 2,2 1,15 400
13 65 0,2 14,5 7,8 12,5 1,15 450
14 89 9 2 0 1,12 300
15 1,3 38 51 5,5 0,2 4 1,05 450
16 98 2 1,2 300
17 20 34 43 0,2 2,8 1,1 350
18 7 17 44 32 1,05 400
19 7 17 15 29 32 1,08 400
20 0,1 96 2,3 0,8 0,8 1,1 350
21 0,3 36 17,1 29 0,3 17 1,12 300
22 2 7 58 30 0,3 1,7 1 1,08 500
23 4 94 0 2 1,1 300
24 14 86 0 1,11 350
25 2,4 7,5 60 25 0,1 5 1,1 350
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7. OLleHOYHBIE Cpe/ICTBA /I/IfA MPOBeAeHHUs MPOMEeXYTOUHOM aTTecTaliu

a) Ilnanupyembie pe3y/ibTaThl 00yUeHHUsI U OLIEHOUHBbIE CPe/JCTBA /I MPOBe/ieHHs MPOME)KYTOYHOM aTTeCTaluu:

CTpyKTYypHBIT
[Tnanupyemsble pe3ybTaThbl
3/1eMeHT OwueHounble cpejCcTBa
o0OyueHust
KOMITeTeHLIUU

IIK-2 croco0HOCTHIO
CTAHAaPTHBIX CPE/ICTB

IMpOBOAUTH PACYETHI M0 THUIIOBBIM METOJAUKAM, NMPOEKTHUPOBATH TEXHO/IOrHUYECKOoe OGOPYAOBHHI/IE C HCII0/Ib30BaHHUEM

dBTOMATH3dLUHA IPOEKTHPOBAHUA B

COOTBETCTBHH C TEXHUUYECKHUM 3d/ldHHEM

3HaThb

-TeXHUKY TIPOBE/IEHUsI
9KCIIEPUMEHTOB U
METPOJIOTHUECKOr0 00ecrieueHust
TEXHOJIOTHUECKUX TTPOIIECCOB B
00/1aCTH TEerI0TeXHOIOTUI

[TepeueHb TEOpPETUYECKUX BOTIPOCOB K 3K3aMeHY:

1.  TloHsTHe BBICOKOTEMIIEDATYPHOM TeIJIOTEXHOIOTUH.

2. TemnnoBble cxeMbl BBICOKOTEMITEPATYPHBIX TEIJIOTEXHOJIOTMYEeCKUX YCTaHOBOK.

3.  TemnorexHuyeckre CXeMbl BBICOKOTEMIIEPATYPHBIX TeIJIOTeXHOJIOIMYeCKUX
YCTaHOBOK

4.  CTpyKTypHble  CXeMbl  BBbICOKOTEMIIEPAaTypHBbIX  TeIJIOTEXHOJIOTMUeCKHUX
YCTaHOBOK

5.  Knaccudukanys BbICOKOTEMITEPATYPHBIX TEIIOTEXHOJIOTUYECKHX TPOLIeCCOB U
YCTaHOBOK.

6.  DHepreThueckMe M  JKOJOrMueckue mpoOseMbl  BbICOKOTEMIIepaTypHOU
TeIVIOTEXHOJIOTUH.

7.  MartepuanbHble 6anaHChl TENJIOTEXHOIOTMUECKUX TIPOLIECCOB

8.  TensoBble 6anaHCHI TEIJIOTEXHOIOTUYECKOTO PEaKkTopa.

9.  Bugumbli, CcyMMapHbI{ U IPYMBeJeHHbIN Y/lelbHble pacX0/bl TOIJINBA;

10. CymMapHbIe ye/bHble SHepro3arparsl

11. BaewHuit TeryioobMeH B peakTope BBICOKOTEMIIepaTypPHOM

TeIUIOTEXHOJIOTUYeCKON YCTaHOBKU

12. BHemnHwii TernooOMeH B peakTopax, C QWIBTPYEMbIM IUIOTHBIM CJI0eM
KYCKOBBIX MaTepuasoB

13. BHewHuil TeryiooOMeH B peakTopax C KUMSIUM  CJI0eM  3epHUCTBIX
TeXHOJIOTUUeCKUX MaTepuasos,

14. BHemnHwii TeryiooOMeH B peakTopaX C B3BeLIEHHbIM CJI0eM 3epPHUCTBIX
TeXHOJIOTUUeCKUX MaTepuaos.

15.  IlyTu uHTeHCH(UKAL[MKA BHELITHEro TerioooMeHa

16. Harpes u njiaBjieHye TepMUYECKU TOHKUX TeJl.

17. Harpes u nj1aB/ieHUe TePMUYECKU MaCCUBHBIX TeJl.




CTpyKTypHBII

[Tnanupyemsble pe3y/ibTaThl

371eMeHT OrneHOUHBIE Cpe/iCTBa
obOyueHust
KOMITeTeHLIUU
18. TemmneparypHble pe)XUMbl HarpeBa TePMUUYECKH MaCCHUBHBIX TeJl
19. OpraHuzaumu mpoLecca TreHepaliy TeIIOThl B TeIVIOTeXHOJIOTHYeCKUX
peakropax
20. Cnoco0bvbI ripeobpa3oBaHust 37IEKTPUYECKON SHEPTUH B TETIOTY
21. OG6nactb WX TIpPUMEHEHHUsI JIEKTPUUYEeCKOW SHEPruM B BBICOKOTeMIIepaTyPHBIX
TeIJIOTeXHOJIOTMYeCKUX YCTaHOBKaxX
22. CHwkeHue »3HeprosarparT IIyTeM BHeIIHer0 UCII0/b30BaHUs TeIUIOBBIX U
TOPIOYUX OTXOZIOB.
23. OcCHOBHbIE HaripaBJ/IeHUs TeXHUYEeCKOTO rporpecca SHEpPreTUKu
BbICOKOTEMITEPATYPHOM TeIJIOTEXHOJIOTUU
-HCII0JTh30BaTh OCHOBHBIE 3aKOHBI B | [Tpumep1:Onpesenuts TeMriepaTypy B LieHTpe c/isiba U3 MasloyTIepoJUCTON CTanu
Npo(eCcCUOHATbHON [1eSITe/IbHOCTH, TOMIMHONM 6=0.3M, HarpeBaeMoro B MeTOJUUECKOH 30He TMeyH C IIararoliydM IMOJ0M C
TIPUMEeHSTb MeTO/bl toos = 0°C 10 tmos = 600°C, eciu TeMmiepaTypa MpOAYKTOB CTOPaHMsI B 30HE TIeUn
MaTemMaTHUYeCKOro aHajivsa 1 mensieTcst ot 800°C 10 1300°C B KoH1je 30HbL. CpeHuii K03(pGULMEHT TerI00Taun
VMeTh: MO/ e/IMPOBaHUs npuHaTs 100 Br/m*K
- BEIOMpaTh He0OX0AUMYIO [12.PaccumnTath peKynepaTop [Jisl I0JorpeBa Bo3ayxa JJis C/AeAYIOLUX yC/I0BUM:
arraparypy [AJis KOHTPOJISI U TeMIiepaTypa Bo3yxa Ha BXo/ie — Beixojie pekyreparopa: 0-450°C, remreparypa apima
yTpaB/IeHUs TEIJIOBOM paboToM Ha BXogle B pekymneparop - 1050°C, pacxoz rasa Ha otorienue neuu B=5.46 m*/c,
MPOMBILLJIEHHBIX TIeYel U yMeTh ee KOJIMUECTBO [jbIMa Ha BXo/ie B pekyrepatop V= 34.9 m’/c. CocTaB /IbIMOBBIX ra30B:
TIPUMEHSITh N,=72%, CO,=11%, H, O =17%
- MeTOJaMH MaTeMaTU4YeCcKoro BriOpath ropenky s ciyvasi:
aHam3a U MOJle/IMpOBaHus, 11 BeiOpaThb ropesky fijisi pacxoja rasa 5M>/c Npy JaBIeHUK BO34yXa Tepe/| FOpeKoi
Bnagets: TeOPeTUYeCKOro 1 3.4kI1a u Temneparype mogorpesa Bo3ayxa 300°C

3KCIIeprMeHTa/IbHOI'0 UCC/IeJOBAHUA

I12.TTogo6patk ropesiky THma «Tpyba B Tpybe» as oxkuradus 0.223 M%/c CMelaHHOro
rasa c TerioToi cropanusi Q=6.7 Mmk/ m>. [laB/ieHue rasa nepes ropesnkoii NekIla,
BO371yxa, nogorperoro o 400°C -1xITa. Kosahduipent pacxoga Bosayxa 1.1

IIK-3 croco0HOCTBIO
HeProo0LEKTOB U HX

Y4acCTBOBATH B MNpPOBeJeHHUU TIpeJ
3JIEMEHTOB 110 CTAHAdPTHBIM METOJUKaAM

BapUTE/IbHOT0 TEXHUKO-3KOHOMHYECKOT0 00OCHOBAaHHMS TMPOEKTHBIX PpPa3padoTok

3HaTh

- OCHOBHBIE OTpe/ie/IeHUst U TIOHSATUS
B MeTa//Typruueckoi TeryioTeXHUKe
Y TeIJIOBbIE€ CXEMbI

3HaTb MeTPOJIOTUUeCKYe XapaKTePUCTUKU CPeICTB U3MEepeHUs:
1.dyuKLWMsA 1Tpeodbpa3oBaHUs
2.YT0 Takoe 4yBCTBUTEIBHOCTD ITprbOpa
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CTpyKTypHBII

[Tnanupyemsble pe3y/ibTaThl

3/1eMeHT OrueHouHble cpejCcTBa
obOyueHust
KOMITeTeHLIUU

BbICOKOTEMITepaTypPHbIX 3.Yro Takoe 1ieHa JiefieHus rmpubopa

TeTUIOTEXHOJIOTUH SHEProeMKUX 4.ITopor 4yBCTBUTE/ILHOCTU

oTpac/iei TIPOMBIIIIEHHOCTH, 5./[Ivara3oH roka3aHui

-QyHaMeHTaIbHbIe OCHOBBI 6./lnana3oH u3MepeHUN

eCTeCTBeHHOHAYYHbIX JUCLIUIIIVH, 7. JlMHaMHUYecKue XxapakTepUCTUKU

OCHOBHbIe KOHCTPYKTHUBHbIE 8.IlorperHocTs CpeCcTBa U3MepeHust

371eMeHThI BbICOKOTeMIIepaTypPHbIX 9.Bapuanus

TeIJIOTeXHOJIOTMYeCKUX YCTaHOBOK,

TEOPUIO PALIMOHATILHOTO CKUTaHUS

TOIIMBA

Ymets -[IPOBOJUTB PacyeTsl 110 TUIIOBBIM I1.10mnpesennTs BeTMUMHY HEMCK/IFOYEeHHOM CUCTeMaTU4yeCKOU MOrPelHOCTH

MeTO/IMKaM, IIPOeKTUPOBaTh V3MepeHUs] MacCOBOT0 pacxo/a Bo3/yxa IpU UCII0/Ib30BaHWHY B SKCIIePUMeHTabHOW

NIPOMBILLIJIEHHbIE arperarsl, yCTaHOBKe CJIeYIOIIMX MTPUOOPOB.

BbISIB/IATH €CTeCTBEHHOHAYYHYH0 ITo KaHamy KpyrJjIoro ceueHus, JyIiHa OKPY>KHOCTH KOTOPOTO T10 BHEITHeEMY 0OMepy

CYIIHOCTD TP00JieM BO3HUKAIOIIMX B | cocTaBsieT 1633+/-10mmM, a TonquHa cteHKH 10+/-1.0MM, K yCTaHOBKe [JO/DKEH

BBICOKOTEMIIepPAaTypPHBIX YCTAHOBKAX | MOABOJWUTBLCS HarpeTbii BO3ZYX, TeMIlepaTypa KOTOpPOro B Ipoliecce 3KCIeprMeHTa

U TIpoljeccax B HUX no/kHa u3MeHstTbest ot 200 o 300°C. [jist U3MepeHust 3TOM TeMITepPaTyphbl TVIAHUDPYETCST
UCII0/1b30BaTh MPUOOP C KJIaCCOM TOUHOCTH 2.5/1.5 u auamnasoHom ot 0 go 400°C.
Pacxop Bo3yxa B 9KCIIeDUMEHTE/[0/DKEH BapbupoBaThcsi oT 8000 1o 12000m°/4., uto
COOTBETCTBYeT [lMaria30Hy M3MeHeHUsl CPeIHUX CKOpocTel roToka ot 11.3 go 17m/c u
AuHamuueckux fassieHur ot 40 no 108I1a.M3mepenue cpefHUXCKOPOCTEU IJIaHUPYETCS
OCYLL[eCTBUTb KOCBEHHBIM IIyTeM I10 MeTO/ly PaBHOBEIMKUX KOJleL], UCII0/Ib3ys
MTHEBMOMETPUYECKYI0 TPYOKy 1 BCTpOeHHbIH AvrddepeHanbHbii MaHoMeTp JITA — 4,
3a/laHbl er0 MeTPOJIOTUYeCKHe XapaKTepUCTHKH.

Bnagers OCHOBHBIMU METOZ,aMU ITpumep:

MaTeMaTH4eCcKOro aHaau3a B
obacTy TeTI0BOM paboTHI TIeueH,
BbIOMpATh BU/l U KOHCTPYKIIHIO
TOTUTMBOC)KUT AIOIIINX YCTPOMCTB;
- 3HaHUsIMM B 06/1aCTH
a3pPOIMHAMUYECKUX,

1.01eHUTb, MOXKHO JI IPUOOPOM U3 XpPOMeJTb — a/IFoMesIeBOM TepMOIIaphl C
UyBCTBUTETHLHOCTEIO S;=0/023MB/°C 1 MU/ITUBO/IbTMETPA UyBCTBUTELHOCTBIO S,=0.1
Jle/IeHtit IKa/bl/MB u3MepuThb pasHocTs Temreparyp B 100 °C

2.0npezieUTh YMCI0BOE 3HaUeHHe K03 duiieHTa KOppessiliiy, XapakTepusytolijee
ecTeCTBeHHbIN pa3bpoc MokKa3aHui B MpefiesiaxaiJUTUBHOM T10JI0CHI TTOTPeLTHOCTe!
Cpe/iCTBa U3MEepPEeHUM C TMHEeMHOW CTaTUCTUUYECKOW XapaKTePUCTHUKOM U K/1aCCOM
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CTpyKTypHBII
3/1eMeHT
KOMITeTeHLIUU

[T1aHXpyeMble pe3y/bTaThl
obOyueHust

OueHouHbIe CpefCcTBa

rnpaB/IN4YeCKUX, TEIJIOBbIX U
KOHCTDPYKTHUBHBIE DACUETOB
BBICOKOTEMITIEPATYPHbBIX
TEIUVIOTEXHOJIOTUYECKUX YCTAHOBOK U
X 3JIEMEHTOB.

TOYHOCTU1.5
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0) Ilopsifok mpoBefeHHsI MPOMEXYTOUHOW aTTeCTAlMH, MOKAa3aTelM U KPUTEPHH
OLICHUBAHMS:

[Tpu orjeHMBaHUU CHOPMUPOBAHHOCTA KOMITETEHIIUH BBITIOTHAEMOW KYPCOBOUM PabOThI 10
AVCLUIUTMHe «BbICOKOTeMIIepaTypHble TMpOLIeCChl M YCTAaHOBKW» HCIIO/b3yeTcss 5-OasbHast
1IKasa.

[Tpome)kyTouHasi aTTecTalsi TI0 AWCLUIUIMHe «BBICOKOTeMIIepaTypHbie TMPOLeCChl U
YCTaHOBKW» BK/IFOYAaeT TeopeTHYecKre BOIIPOCHI, TO3BOJISIOL[ME OL[eHUTh yYPOBEHb YCBOEHUS
o0yvarIUMHUCS 3HAHWW, TIPU YCIOBUM BBITIOJHEHUsI TEKYL[UX TIPAaKTUYeCKUX 3aflaHuM,
BBISIB/ISIFOIIUX CTeTleHb C(HOPMUPOBAHHOCTU YMEHUW U BaJieHUM, MPOBOJUTCS B (opme
JK3aMeHa.

OK3aMeH 110 IaHHOW [TUCIUTIMHE TIPOBO/IUTCSI B YCTHOM (hopme.

IToka3aTe/in U KpUTEPUH OLleHUBAHUSI IK3aMeHa:

[Tpu orjeHMBaHUU CHOPMHUPOBAHHOCTA KOMITETEHIIUH BBITIOTHAEMOW KYPCOBOUM PabOThI 10
AUCLUIUTMHEe «BbICOKOTEMIepaTypHble TeTUIOTeXHOJIOTUYeCKre TIPOecChl W YCTaHOBKU»
UCII0/Ib3yeTCs 5-0asuibHast IIKara.

— Ha OLIEHKY «OT/IMYHO» — 00yUaroIMiACs TIOKa3bIBaeT BLICOKUN YPOBEHb
c(OpMHPOBAHHOCTH KOMIIETEHIIUH, T.e. He MeHee 90% OT o0i1ieli TPy 10eMKOCTH JUCLIUTIIVHbI;

— Ha OLIEHKY «XOPOII0» — 00yUaroIuiAcs TIOKa3biBaeT CPeJHUI yPOBEeHb
c(OpMHPOBAHHOCTH KOMITETEHIIUH, T.e. HAXOAUTCA B Tpejiesiax oT 75% 10 90% oT oO1eit
TPY/I0eMKOCTH JUCLIATUTAHBI;

— Ha OILIeHKY «Y/AOBJIETBOPHTEIbHO» — 00yUarOIHMIACS MOKa3bIBaeT TIOPOTOBLIN YPOBEHb
cchOopMHPOBAHHOCTH KOMITETEHIIMM, T.e. HaXOAWUTCS B Tipefenax ot 60% o 75% ot obieii
TPYZ0EMKOCTH JUCLIUTITUHBI,

— Ha OIIEHKY «HeY/AOBJIETBOPHTEIbHO» — Pe3y/IbTaT 00yUeHUsl He JOCTUTHYT,
o0yuaroIuics He MOXKeT TI0Ka3aTh 3HaHWs Ha YPOBHE BOCITPOM3BEZIEHHUsI U 00bsICHEHHS
vH(pOpMaLIMK, He MOXKeT TI0Ka3aTh WHTe/UIeKTya/lbHble HaBbIKW PellleHusl MPOCThIX 3a/jau.

KypcoBasi pabota BBITIONHSIETCS TI0J, PYKOBOACTBOM TIperiofiaBaTesisi, B TIpOLIeCCe ee
HamurcaHusi 00yYarOL[UICS pa3BUBaeT HaBLIKM K Hay4yHOU paboTe, 3aKpervisis U O[HOBPEMEHHO
pacIIMpsisi 3HaHWS, TOJyueHHble TIPU WU3yUeHHM Kypca «BbICOKOTeMIMepaTypHble MpOLeCChl U
yCcTaHOBKW». [IpW BBHITIOJTHEHUM KypCOBOW paboThl, OOyYarOL[UICsS JO/DKeH II0Ka3aTh CBOe
yMeHue paboTaTh C HOPMaTMBHBIM MaTepPUA/JOM M JIPYTUMU JIATEPAaTYPHbBIMM UCTOUHUKAMH, a
TaK)Xe BO3MOXXHOCTb CHCTeMaTU3MPOBAaTh M aHA/IW3UPOBaTh (DAaKTUUeCKWH Marepuan |
CaMOCTOSITeJTbHO TBOPUECKH €ro OCMbIC/IUBATh.

B mporiecce HamvcaHus KypcOBOW paboOThl, 0Oyd4arol[uiicsi [O/DKeH pa3o0paTbCs B
TEOPeTUUeCKUX BOTMPOCaxX U30paHHOHN TeMbI, CAMOCTOSATEILHO MMPOaHa/IN3UPOBaTh MPAaKTHUECKUH
MaTepuas, pa3obpaTh ¥ 000CHOBaTh TMpakTUUecKue TipedyiokeHus. KypcoBass pabora
BBIMOJIHSIETCSI TI0 BapMaHTaM U TIPEZICTaB/ISIeTCS O0OYyYalOLUMKCSA B TIEUaTHOM U 3JIEKTPOHHOM
BU/IE.

IToka3aTe/iM U KPUTEPUH OLIeHUBAHUsI KyPCOBOM PadoThI:

— Ha OLIEHKY «OT/IMYHO» (5 0anioB) — paboTa BhIMO/IHEHA B COOTBETCTBUM C 3a/laHUEM,
00yuaroIUiCs MOKa3bIBaeT BLICOKMM YPOBEHb 3HAHUM He TOJIbKO Ha YPOBHE BOCIIPOU3BE/IEHUS U
o0bsicHeHUsi WHGOpPMALMM, HO W WHTe/JIeKTyalbHble HaBBIKA peIlleHusi rpobsieM U 3azad,
HaXOXKJEHUsI YHUKAJIbHBIX OTBETOB K TMpoOsieMaM, OLIEHKM W BBIHECEHHSI KPUTHUYECKUX
CY)KJ,eHUI;

— Ha OLEHKY «xopomo» (4 6amna) — paboTa BbIMO/JIHEHA B COOTBETCTBUM C 3aZlaHUEM,
oOyuaroIuiics TOKa3biBaeT 3HAHWS He TOJILKO Ha YPOBHe BOCIIPOM3BeZleHHsI UM O0BsSICHeHHs
WHpOPMalMM, HO W WHTE/JIeKTya/lbHble HaBLIKW pellleHus mnpobseM U 3a/ay, HaxOXKAeHUs
YHUKAa/IbHBIX OTBETOB K MpO0/ieMaMm;

— Ha OIIEHKY «Y/IOBJIETBOPUTENBHO» (3 Oasia) — paboTa BBITIOJHEHA B COOTBETCTBUM C
3aJlaHeM, OOYYaroIL[UiCsS TMOKa3bIBaeT 3HAHUSI Ha YPOBHE BOCIIPOM3BeZieHHsI U O0BSICHEHUs
vH(bOpMalLY, UHTe/IeKTyaslbHble HaBbIKU pellleHHs TIPOCThIX 3a/ay;

— Ha OLIEHKY «Hey/IOBJIeTBOPUTeNbHO» (2 Gasina) — 3ajjaHue MperofaBaresis BbIOJTHEHO
YaCTHUYHO, B TPOLECCEe 3alUThI paboThl 0OYUAIOIUICS JOMyCKaeT CyI|eCTBEHHbIE OIIUOKH, He
MOJKET T10Ka3aTh WUHTeJIIEKTya/IbHble HAaBBIKK PellleHus TIOCTaB/IeHHOM 3a/1auu.



— Ha OLIEHKY «Hey/IoB/ieTBOpuTenbHO» (1 Oamn) — 3amaHue TperofiaBaTesisi BBITIOTHEHO
YaCTHUYHO, OOYYarOIIMIICS He MOJKET BOCIIPOM3BECTH W OOBSCHUTH COZIep)KaHHe, He MOKeT
T10Ka3aTh MHTe/IeKTya/ibHble HaBbIKM pellleHusi OCTaB/IeHHOM 3a/jauu.

8 YueOHO-MeTOAMUECKOE U MH()OPMAILHOHHOE 00ecrieyeHHe JUCIUTLTUHBI (MOAY/1s1)

a) OcHoBHas 1MTEparypa:

1. PacueT mapaMeTpOB IJIaBKK CTa/ld B COBPEMEHHOM ZIyrOBOM meuu : yueOHoe mocobue /
B. A. burees, M. B. IloranoBa, A. B. TlanTtenees u ap. ; MI'TY. - Marautoropck : MI'TY,
2015. - 1 onektpoH. ont. guck (CD-ROM). - 3arn. ¢ turyn. skpaHa. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=1555.pdf&show=dcatalogues/
1/1124790/1555.pdf&view=true - MakpooOBeKT. - TE€KCT : 37IeKTPOHHbIN. - CBeJJeHUsI JOCTYITHbI
Takxke Ha CD-ROM.

2. bproxanoB, O.H. Tennomaccoobmen: Yuebnuk / O.H. Bproxanos, C.H. IlleBueHko. -

M.: HUII Nndpa-M, 2012. - 464 c. http://www.znanium.com/catalog.php?bookinfo=258657

0) /lonmo/tHUTE/IBHAA JIMTEPATypa:

1. Kpyryios, I'. A. TeruiotexHuKa : yuebHoe mocobue / I'. A. Kpyrnos, P. 1. Bynrakoga, E.
C. KpyrnoBa. — 2-e u3g., crep. — Caskr-IletepOypr : Jlanb, 2012. — 208 c. — ISBN 978-5-
8114-1017-0. — TekcT : 371eKTPOHHBIH // JlaHb : 3/1eKTpOHHO-OMbmoTeuHas: cucrema. — URL:
https://e.lanbook.com/book/3900

2. OckosikoB, C. B. TerniomaccoobMeHHOe 000pyi0oBaHHe TIPEIPUSATHIA : METOJNUECKHE
yKa3aHHusl T0 BBITIOJIHEHUIO KYPCOBOTO TIpOeKTa i CTY[eHTOB HarpaB/eHUs TOATOTOBKU
140100 "Temnosnepretuka" / C. B. Ockonko, JI. B. Hukonaes ; MI'TY, Kad.
TeIJIOTEXHUYECKUX W SHEePreTUYeCKux cucteM. - Marnurtoropck : MI'TY, 2012. - 1 371eKTpoH.
ont. auck (CD-ROM). - 3ars. c tuty. 3kpaHa. - URL: https://magtu.informsystema.ru/uploader/
fileUpload?name=1547.pdf&show=dcatalogues/1/1124725/1547.pdf&view=true

3. MatBeeBa, I'. H. DkcrnepyMeHTa/bHOE WCC/Ie[OBaHHE TIPOIIECCOB TeryioobMeHa :
yuebHoe nocobue / I'. H. MarBeeBa, FO. 1. TaprakoBckuii, b. K. CeHUUKUH. - 2-e U3/,., MOATOT.
no nieu. uzg. 2008 r. - Marautoropck : MI'TY, 2011. - 1 snektpon. ont. auck (CD-ROM). -

3arn. ¢ TuTtya. 9kpaHa. - URL: https:/magtu.informsystema.ru/uploader/fileUpload?

name=989.pdf&show=dcatalogues/1/1119153/989.pdf&view=true
4. Ob1iast sHepreTuka : yuebHoe rocobue / E. b. Aranmros, FO. . TaptakoBckuii, I'. H.

MarseeBa, T. I1. CemeHoBa; NH-T 5Hepretvky ¥ aBToMaTuku MI'TY. - Marnuroropck, 2013. -

113 c. : wn, cxembl, Tabn. - URL: https://magtu.informsystema.ru/uploader/fileUpload?
name=629.pdf&show=dcatalogues/1/1109398/629.pdf&view=true

B) MeToquuecKue yKa3aHHs:

1. IIunta, T. H. Tepmogunamuka. Ternnonepesnaua : npaktukym / T. H. ITuntg, FO. W.
TaprakoBckuii, I'. H. MarBeeBa ; MI'TY. - [2-e u3a., moAaror. mo med. u3g. 2012 r.]. -
Marnuroropck : MI'TY, 2013. - 1 snektpoH. ont. Auck (CD-ROM). - 3arn. ¢ TUTy/. 3KpaHa. -
URL:  https://magtu.informsystema.ru/uploader/fileUpload?name=48.pdf&show=dcatalogues/
1/1124311/48.pdf&view=true - MakpooOBeKT. - TeKCT : 3/1eKTpOHHBINA. - CBeJieHUsI IOCTYTIHbI
Takxke Ha CD-ROM.

2. 3noka3oBa, H.I'., ViBaHog, [I.A. JTabopaTopHbIi MPAaKTUKYM T0 AUCLUTUIMHAM « TOTUIMBO
u TCY», «Teopus u mpakTUKa TervioreHepauuu». MarHutoropck: M3a-B0o MarHuTopck. roc.
TexH. yH-Ta uM. I'.1.Hocoga, 2013, 53 c

3. CBeunukoBa, H. FO. IIpakTvKyM MO TeXxHUUeCKOM TePMOJMHAMUKE U TeIJIOTeXHUKE :
npaktukyM / H. FO. Ceunukosa, C. B. IOauna, A. B. I'opoxos ; MI'TY. - Maruutoropck :
MI'TY, 2018. - 1 snektpoH. ont. guck (CD-ROM). - 3arn. ¢ Ttutyn. skpaHa. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3545.pdf&show=dcatalogues/
1/1515134/3545.pdf&view=true = - MakpooObeKT. - TeKCT : 31eKTpoHHbIA. - CBeJeHuUs
JoctynHbl Takke HAa CD-ROM.
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https://magtu.informsystema.ru/uploader/fileUpload?name=1555.pdf&show=dcatalogues/1/1124790/1555.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=1555.pdf&show=dcatalogues/1/1124790/1555.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=3545.pdf&show=dcatalogues/1/1515134/3545.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=3545.pdf&show=dcatalogues/1/1515134/3545.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=48.pdf&show=dcatalogues/1/1124311/48.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=48.pdf&show=dcatalogues/1/1124311/48.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=629.pdf&show=dcatalogues/1/1109398/629.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=629.pdf&show=dcatalogues/1/1109398/629.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=989.pdf&show=dcatalogues/1/1119153/989.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=989.pdf&show=dcatalogues/1/1119153/989.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=1547.pdf&show=dcatalogues/1/1124725/1547.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=1547.pdf&show=dcatalogues/1/1124725/1547.pdf&view=true
https://e.lanbook.com/book/3900
http://www.znanium.com/catalog.php?bookinfo=258657

r) IIporpammHoe obecieuenre 1 MIHTepHeT-pecypcChbl:

Hanmenosanue 10 Ne forosopa CpoK [1eHiCTBUS JIULIEH3UU

CraHgapTHBIE

Microsoft Windows 7 [-1227 ot 08.10.2018 11.10.2021

Microsoft Office 2007 Ne135 ot 17.09.2007 beccpouno

7Zip CB000/1HO beccpouHo
pacrnpocTpaHsieMoe

FAR Manager CB00OOHO pacrpocTpaHsemMoe | 6eccpoyHo

JlonoysiHUTeTbHBIE

Microsoft Windows 10 Pro [-1227 ot 8.10.2018 11.10.2021

1.  ®epepanbHBIA WMHCTUTYT TIPOMBIIIEHHON cobctBeHHOcTH : cat POCITATEHTA /
OUIIC. — Mocksa : ®UIIC, 2009 — . — URL: http://www1.fips.ru/ (mata oOparrieHus:
18.09.2020). — Pexkum focTyra: cBOOOJHBIN. — T€KCT: 3/1eKTPOHHBIH.

2.  Poccuiickuii  uHAeKc ~— HayuHoro — nutupoBaHus — (PMHLI) Hal[MOHa/bHast

oubmorpadryeckass 6a3a JAHHBIX HAyYHOTO IIUTHPOBaHUS. — TeKCT: 3/7€KTPOHHBINA //
eLIBRARY.RU : HayuHas 3/1eKTpOHHasi OubimoTeka : caiiT. — MockBa, 2000 — . — URL:
https://elibrary.ru/project_risc.asp (mata obpaijenus: 18.09.2020). — Pexkum goctyna: s
3aperucTpup. MoJb30BaTeel.

3. Axagemusi Google (Google Scholar) TIOMCKOBasl  CHCTeMa caiit. — URL:
https://scholar.google.ru/  (mara obpamjerus: 18.09.2020). — Pexxum gocTyma: s
3aperucTpup. NoJib3oBaTesei. — TeKCT: 3/1eKTPOHHBIN.

4.  EmuHOe OKHO Z0CTyTia K MH(GOPMALIMOHHBIM pecypcaM : 37eKTpoHHasi 6ubsimoTeka : cauTt /
OT'AY T'HUU UTT "MHO®OPMUKA". — Mockga, 2005. — . —URL: http://window.edu.ru/
(maTa obpamenus: 18.09.2020). — Pexxum gocTyrmia: cBOOOAHBIN. — TeKCT: 3/1eKTPOHHBIM.

5. East View Information Services : DnekTpoHHast 6a3a mepuoguueckux uzganuii / OO0
«MIBUC. — URL: https://dlib.eastview.com/ (mara obpamenusi: 18.09.2020). - Pexum
Jl0CTymna: Mo NoAnucKe. — TeKCT: 3/1eKTPOHHBIN.

6. Poccmiickasi T'ocynapctBenHHass Oubmmoreka. Karamoru car / Poccuiickas
rocyJgapcTBeHHass OubauoTeka. — MocCKBa PT'B, 2003 - . URL:
https://www.rsl.ru/ru/4readers/catalogues/ (mata o6pamenusi: 18.09.2020). — Pexum
JOCTyTa: CBOOOAHBIN. — TeKCT: 3/1eKTPOHHBIH.

7.  OnektponHas  Oubmoreka MITY wm. I'. WM. Hocoea. -  URL:
http://magtu.ru:8085/marcweb2/Default.asp (mata o6parenusi: 18.09.2020). — Pexum
JOCTyTIa: JJisl 3apervcTpup. MoJib30BaTesiel (BX0/, C BHEIIHelH CeTH I0 JIOTUHY U MapoJiio).
— TeKcT: 3/1eKTPOHHBIN.

8.  Web of science : MexzayHapoHasi HayKoMeTprUueckasi pe)epaTUBHasi U TIOJTHOTEKCTOBAs
6a3a [JaHHbIX HayuHbIX u3faHui : caiit. — URL:  http://webofscience.com (zata
obparenusi: 18.09.2020). — PexkuM [oCTyTIa: [i/1s1 3aPErUCTPUP. T0/Ib30BaTesel (BX0z 1o
IP-aspecam By3a). — TeKCT: 3/1eKTPOHHBIN.

9.  Scopus : MexayHapoaHasi pedepaTvBHasi U TIOJTHOTEKCTOBAsi CIipaBOuHasi 0a3a JaHHBIX
HayuHbIX u3faHuil : cait. — URL: http://scopus.com (gaTa obpaijenus: 18.09.2020). —
Pe>xxuM pocTyna: fi/1s1 3aperucTpup. nosb3oBareneii (Bxog no [P-agpecam Bysa). — Tekcr:
3/IeKTPOHHBIM.

10. Springer Journals : MexayHapogHast 6a3a MOJHOTEKCTOBBIX >KypHasnoB : caWT. — URL:
http://link.springer.com/ (gmata o6parenus: 18.09.2020). —  Pexum gocTyma: s
3aperucTpup. nosb3oBareseit (Bxog rno IP-agpecam By3a). — TeKCT: 3/1eKTPOHHBIIA.

11. SpringerMaterials : MexayHapo/jHast 6a3a HayYHbIX MaTepHa/OB B 00/1IaCTH (PU3HUECKUX
HayK 4 vkuHupuHra : cait. — URL: http://materials.springer.com/ (mata oGpatieHust:
18.09.2020). — Pexxum pocTymna: AJs 3aperucTpup. nojb3oBaresnel (Bxon no IP-agpecam
By3a). — TeKCT: 371eKTPOHHBIN.
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12.

13.

14.

15.

Springer Reference : MexxayHaposiHas 0a3a CIIpaBOUHBIX W3/jaHUK T0 BCEM OTPaC/IsiM
3HaHmi: caiiT. — URL: http://www.springer.com/references (zara obparmenusi: 18.09.2020).
— Pexxum gocTyna: /7151 3aperucTpup. nosb3oBareselt (Bxoz no IP-agpecam By3a). — TekcT:
3/1eKTPOHHBIM.

ApXUB HayYHbIX >XypHasroB : calT / HaluoHanbHbIM 371€KTPOHHO-MH(OPMALMOHHBIN
KoHLopLuyM. — MockBa : HOMKOH, 2013 — . — URL: https://archive.neicon.ru/xmlui/
(mata obparmenus: 18.09.2020). — PexxuM [JoCTyma: st 3aperMCTpUp. TOjb30BaTesiei
(Bxop o IP-agpecam By3a). — TeKCT: 3/1eKTPOHHBIM.

eLIBRARY.RU : HayuHast 31eKTpoHHas OubmoTeka : caidT. — Mocksa, 2000 — . — URL:
https://elibrary.ru (mara obpammenusi: 09.01.2018). — Pexxum gocTyrma: /ijisi 3apeTrucTpup.
roJsib3oBareseld. — TeKCT: 371eKTPOHHBIM.

PYKOHT : HaijmoHanbHbIHA LMGPOBOM pecypc : MeXXoTpacieBasi 1eKTpoHHast OubsmoTeka
: cautt / koHcopiuyM «KOTEKCTYM». — CkonkoBo, 2010 — . — URL: https://rucont.ru
(maTa obparenus: 18.09.2020). — Pexxum foctyma: [ijisi aBTOPHU3. TIo/ib3oBaresneld. — TeKCT:
5/IeKTPOHHBIMU.

9 Marepua/ibHO-TEXHHUYECKOe 00ecreyeHre JUCLUILUTMHBI (MOAY/IA)
B cooTtBeTcTBUM C yueOHBIM TJIAaHOM TI0 AUCLIMIUIMHE «BBICOKOTEMITepaTypHbIe MPOLeCChl

U YCTAaHOBKW» TIPelyCMOTPEHbI CJIeyIOIIMe BHUAbI 3aHATHH: JIEKI[UOHHBIE, MPAKTHUECKUE
3aHSITHS, CaMoCTosiTesibHasi paboTa, KoHcynmbTaumu (cronber; BHKP), kypcoBasi pabora,

9K3aMeH.
Twun ¥ Ha3BaHWe ayJUTOPUHA OcHalleHne ayJuTOpun
YueOHbIe ayITUTOPHH /IJIsl IPOBEZIEHUS MynbTUMeIuliHbIe Cpe/ICTBa XpaHeHUs,
3aHSTUM JIEKLJMOHHOTO THIIA repejilayi U Tpe/iCTaB/eHus MHOOPMaLIUH.
YuebOHbIe ayJUTOPUH JJIsi TIPOBe[eHUS Hocka, My/IbTHMeIUHBIN POEKTOP, SKpaH

MPAKTU4YE€CKHUX BHHHTI/II';’I, T'PYHIIOBBIX U
WHAWBUYa/IbHBIX KOHCynBTaL[I/II‘/JI, TeKyLlero
KOHTPOJIA 1 HpOME)KYTOqHOﬁ dTTeCTalu

YueOHble ayJUTOPUH [IJIs1 BHITIOTHEHUS [TepcoHaIbHbIE KOMITBIOTEPHI C MTaKeToM MS

KypCOBOT'O IPOEKTUPOBaHus, rometrienus asi | Office, Bpixozom B IHTEpHET U € JOCTYTIOM B

CaMOCTOATE/TLHOM paboThbl 00YYarOIIUXCS 3JIEKTPOHHYI0 MH(HOPMAaL[HOHHO-
oOpa3oBaTe/ibHYIO Cpefly YHUBEPCHUTeTa

[MomelijeHye [i7ist XpaHEHUS U Cre/uiaxu, celdbl [y XpaHeHus: yueOHOro

NIPOGUIaKTHUECKOTO 00C/Ty)KUBAHUS obopyoBaHust

yuebHOro 060py10BaHUs WHCTpYMeHTHI [I7Isi peMOHTa J1abopaToOpHOTr0o
000opy/j0BaHUs
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