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Размещенное изображение


1. Ilesiu ocBOEHUST AU CIIUTLIHHBI

K ocHOBHBIM meJasiM OCBOCHUSA JUCHUIUIMHBI «BbicOKOoTEeMnepaTypHbie
IIPOLIECCHI U YCTAHOBKW CIEAYET OTHECTH:

— ¢opMUPOBaHKE 3HAHUN O COBPEMEHHBIX MPUHITUIIAX, METOJIaX U CPEICTBAX
MPOCKTUPOBAHUS U KOHCTPYMPOBAHUSI MPOMBIIUIEHHBIX BBICOKOTEMIIEPATYPHBIX
YCTaHOBOK, UCIIBITAHUN U KOHTPOJISL UX TEIUIOTEXHOJIOTHYECKUX TapAMETPOB;

— H3y4YeHHE CHocOoOOB TMOBBIIIEHUS 3(PGEKTUBHOCTH SKCILTyaTalluH,
MPOCKTUPOBAHUSI M KOHCTPYHUPOBAHUSI MPOMBIIIJICHHBIX BBICOKOTEMIIEPATYPHBIX
YCTaHOBOK, BbIPA0OTKA HABBIKOB Y CTYJIEHTOB CAMOCTOSITEIBHO (OPMYIUPOBATH U
pemarh 3a7ayd MpPOEKTUPOBAHUS U KOHCTPYHPOBAHUS BBICOKOTEXHOJIOTMYHBIX
HYHEPreTUYECKUX YCTAHOBOK.

— TOATOTOBKa CTYAGHTOB K  JEATEIbHOCTM B  COOTBETCTBUU C
KBATM(PUKALMOHHON XapaKTEpUCTUKON OakajiaBpa MO HAMpaBJIEHUIO, B TOM YHUCIIE
dbopMupoBaHUE YMEHUN MO BBISIBICHUIO HEOOXOJMMBIX YCOBEPILICHCTBOBAHUM U
pa3paboTKe HOBBIX, Oosiee HAPGEKTUBHBIX METOJAOB MPOCKTUPOBAHUA U
KOHCTPYUPOBAHUSI IPOMBIIIIIEHHBIX BRICOKOTEMIIEPATYPHBIX YCTAHOBOK.

K ocHOBHBIM 3aayaM OCBOCHHS ITUCUUIUIMHBI «BbICOKOTEMIEpaTypHbIE
IPOLIECCHI U YCTAHOBKW CIIEAYET OTHECTH:

— BbIPa0OTaTh HAaBBIKH Y CTYAEHTOB CAMOCTOATENBHO (POPMYIUPOBATH 33aUH
KOHTPOJISI U TEXHUYECKON JUArHOCTUKUA MPOMBIILIEHHBIX BBICOKOTEMITEPATYPHBIX
YCTaHOBOK;

— Hay4HUTh MBICIUTh CHUCTEMHO Ha MPUMEpax MOBBIIICHUS YHEPreTHUYECKOM
(G (HEKTUBHOCTH TPOMBIIICHHBIX BBICOKOTEMIIEPATYPHBIX YCTAHOBOK C Y4E€TOM
TEXHOJIOTUYECKHX, IKOJIOTHYECKUX U SKOHOMUYECKUX (haKTOPOB;

— Hay4YUTh aHAJIM3UPOBATh CYIIECTBYIOIINE METOIbI KOHTPOJIS U TEXHUYECKOU
JIMarHOCTUKH MPOMBIIIICHHBIX BEICOKOTEMITIEPATYPHBIX YCTAaHOBOK, pa3padaThiBaTh
U BHEJIPSATh HEOOXOIMMbIC U3MEHEHUSI B UX KOHCTPYKIIUU C MO3UIUNA MOBBIIICHUS
3¢ (HEKTUBHOCTH U SHEPrOoCcOEPEKEHUS;

— JaThb HMHQPOPMALMIO O HOBBIX METOAaX KOHTPOJIA U TEXHUYECKOU
JIMarHOCTUKM  TMPOMBIIUICHHBIX  BBICOKOTEMIIEPATYPHBIX  yYCTAaHOBOK B
OTEUYECTBEHHONW W 3apyOeKHOM MpaKTHUKE, pa3BUBATh CIOCOOHOCTH OOBEKTUBHO
OLICHMBATh MPEUMYILECTBA U HEJOCTATKM TaKMX METO/OB, KaK OT€YECTBEHHBIX, TaK
U 3apyOeKHBIX;

— Hay4YdTh AaHAJIMU3UPOBATH pE3YJbTaThl TMPOSKTHUPOBAHUA U pacyeTa
MPOMBIIJICHHBIX ~ BBICOKOTEMIIEPATYPHBIX YCTAHOBOK, IPOU3BOAHWTH IOMUCK
ONTHUMM3ALMOHHOIO PEMIEHUS C IOMOLIBIO BCEBO3MOMXKHBIX METOJIOB.

2. Mecto nucunmiunsl B ctpykrype OOII 6akanaBpuara
JucuumirHa «BeICOKOTEMITepaTypHbIE TPOIIECCHl M YCTAHOBKHY» OTHOCHUTCS K

quciay MNpo(EeCCUOHAIBHBIX YYEOHBIX JUCHUILNIMH 1O BBIOOPY OCHOBHOM
oOpa3oBaTeabHOI NporpaMMbl OakagaBpuaTa.



«BpIcokOoTEMMEPATYPHBIE MPOLIECCH M YCTAHOBKW» B3aUMOCBSA3aHA JIOTUYECKHU
U COAEPXKATEIbHO-METOAUYECKU CO CIEAYIOIIMMHU AUCUUIUIMHAMMA U MPAKTUKAMU
OOII:

B BapuaTuBHON 4acTy LIMKJIA TUCIUTLINH:

— TennoBbie M AaTOMHBIE SJIEKTPOCTAHIINY;

— KoTenpHbIe yCTAaHOBKM U ITAPOTr€HEPATOPHI.

B yactu nukia JuCHUILIMH MO BBIOOPY:

— TemnosHepreTH4eCcKrue CUCTEMBI MMPOMBIIIJIEHHBIX MPEANPUATHN;

— DHEPreTUYEeCKUl KOMIUIEKC TPOMBIIUICHHBIX TTPEANPUSITHIH;

— DKCIUTyaTalys TEIJIOAHEPreTUUYECKUX YCTAHOBOK M CUCTEM.

3. Ilepedyens muIaHNpPyeMBbIX Pe3yJIbTATOB 00YYEHHS M0 JHCIUIINHE
(Moay.110), COOTHECEHHBIE C IVIAHUPYEMBbIMH pPe3yJbTATAMU OCBOCHMSA
00pa3oBaTeIbHOM NPOrPaAMMBbI

B pesynapTaTe OCBOEHHS JOUCHUIUIMHBI (MOAyJsl) y OOydarouiuxcs
bopMHpYIOTCA  CIEAYIONME KOMIIETEHIMH M JOJDKHBI OBITh  JIOCTUTHYTBI
CIIEIyIOLME PE3yJIbTaThl OOYyYEeHHsI Kak 3Tan (OPMUPOBAHHUS COOTBETCTBYIOIINUX

KOMIIETEHIIUN:

Kon
KOMITETEHI[H U

B pesyabrare ocBOCHUA
o0pa3oBaTesbHOI
NPOrpamMmbl
00y4yarouuiics J0/1KeH
00J12a1aTH

IlepeyeHb MJIAHNPYEMBIX Pe3yJIbTATOB
00yuyeHus Mo TUCHUILJINHE

OIIK-3

Cnocoben
JIEMOHCTPHPOBATh
IMPUMEHCHUC OCHOBHBIX
Croco00B MOTyYeHus,
npeoOpazoBaHus,
TpaHCIoOpTa U
HUCITOJIB30BAaHUA TCIIJIOTHI
B TEIUIOTEXHUYECKUX
YCTaHOBKax U CUCTEMAX

3HATh:
METOAMKH cOOpa 1 aHaIu3a UCXOAHBIX JaHHBIX
JUISL TIPOEKTUPOBAHUS SHEPTOOOBEKTOB U UX
3JIEMEHTOB B COOTBETCTBUU C HOPMAaTUBHOU
JOKyMEHTaluen

yMeThb:

coOupaTh U aHAIM3UPOBATh UCXOJIHbIE JTaHHBIE
JUIsl IPOEKTUPOBAHUS YHEPrOOOBEKTOB U UX
3JIEMEHTOB B COOTBETCTBUU C HOPMaTUBHOU
JOKYMEHTAIUEH;

BJIA/IETh:

MeToAaMu cOopa M aHAJIN3a UCXOIHBIX JTAHHBIX
JUISL TIPOEKTUPOBAHUS SHEPTOOOBEKTOB U UX
3JIEMEHTOB B COOTBETCTBUU C HOPMAaTUBHOU
JIOKYMEHTalHuen




4. CTpyKTYypAa U coJepKaHue TUCUUIIIMHBI

OO0mast TpyI0€MKOCTh TUCITUTIIMHBI COCTABISAET 3 3a4ETHBIX equHMIL, T.¢. 108
aKaJIeMUYECKHUX YacOB (U3 HUX JIEKINHU — 36 4acoB, CEeMHUHAPCKUE 3aHITUs — 36 yaca,
caMoCTOATeNbHas padboTa CTyIeHTOB — 36 Jaca).

CrpykTypa U coJep:kaHue JTUCUUIUIMHBI «BBICOKOTEMIIEPATYPHBIE TPOLIECCHI
Y YCTAaHOBKMW» 10 CPOKaM M BUAaM padoThl oTpaxeHsl B [Ipunoxxenun 1.

Coaep:xanue pa3iesoB TUCHUILIMHBI

IIsarTeiid cemecTp

Tema 1. BBenenmne.

[Ipenmert, 3anauu U COAEPKaHUE NUCIMILIMHEL. Pob BBICOKOTEMITEpATYpPHBIX
YCTAaHOBOK B MOBBIIIEHUU 3((PEKTUBHOCTH pabOThl TEIIOIHEPTrETHUECKOIO
koMiiekca P®. OcHoBHble TepMuHBI U omnpenenenus. Kriaccudukanus
IPOMBIIIUIEHHOT'O BBICOKOTEMIIEPATYPHOTO 000PYAOBAHHUS.

BricokoTemnepaTypHble XUMUYECKHUE PEAKTOPHI (€YU U MJIa3MOXUMUYECKHE
pEaKTopsbl).

Tema 2. KamepHble 4 IPOXOAHbIE MEYHU

TerioBol pacyer 3JIEKTPUYECKHX Teueld compoTuBiieHusA. OmnpeneneHue
YCTAaHOBJICHHOW MOIIHOCTHU. Pacuer mnose3HoM MOIMHOCTH. PacdeTr TeruioBbIxX
notepb. Pexumbl paboTel neuu. Pexum HarpeBa. Pa3zorpeB TeIIOTEeXHUYECKU
«TOHKOW» 3arpy3ku. Bpemsi pazorpeBa OIIC. Pa3orpeB TEmIoTEXHHUYECKU
«MaCCUBHOW» 3arpy3ku. Pexum oxiaxkaeHus 3arpy3ku. Pexum H30TepMUUECKOU
BbIZICPKKH. Pexomenaamuu no BeIOOpPY PyTepOBOUHBIX MAaTEpUAJIOB.

Tema 3. Pacuer M KOHCTPYHMPOBAHUE HATPEBATEJbHBIX 3JIEMEHTOB

Pexomennanuu mo BeIOOPY MaTepuania U KOHCTPYUPOBAHUIO HarpeBaTesci.
PekomeHmauuu MO  KOHCTPYUMPOBAHHMIO  METAUIMYECKUX  HarpeBartesen.
Kap6opynpaossie snekrponarpeBarenu (KOH). Jducunuuun monubnena (AM).
Harpesarenmn u3 TyromiaBkux meTauioB. OnpenesieHHe JONMYyCTUMOM YIEIbHOU
MMOBEPXHOCTHOM MOIIHOCTU HarpeBarens. Pacuer pasmMepoB HarpeBarelieil.
OmnpeneneHne OpueHTUPOBOUHOIO CpOKa CIykO0bl HarpeBartesnei. [Topsnok pacuera
HarpeBaTeseu.

Tema 4. TunoBbie KOHCTPYKIMU KAMEPHBIX U MPOXOJIHbIX NeYe
Kamepnsie neun. [Ipoxoansie neun. TOIIMBOCKUTAIOIINE YCTPONUCTBA.

Tema 5. OcoOeHHOCTH TEIU10BOI padOTHI MeYeil, 0OCHOBBI UX pacyera

Temneparypa ropenus. KoagduureHnt ncnonab3oBanus Teria Torausa. Pacuer
ropeHusi npupogHoro rasza. Pacuer ropenuss mazyta. Temnomnepenaya B mnedax.
Nznyuenue. TennonpoBoAHOCTh. BEIOOp TOMIMBOCKHUTAIOUIUX YCTPOUCTB.



Tema 6. PynHoTepMuYecKHe neyu

[Teun nyst mpousBoicTBa KapOuaa kanbius. [leun 17151 mpou3BOACTBA KENTOTO
docdopa. Ileun mans BBIIUIABKK AIIEKTPOKOpYHIA. BriOOp pabouux TOKOB,
HaIIPsSHKEHUM U TEOMETPUUYECKUX PAa3MEPOB BAHH PYyAHOTEPMHUUYECKHUX neuei. [leun
JUI TIPOM3BOJCTBa KapOunma kpemuus. lleun rpadpurtammu. O pexxumax paboOThI
PYIHOTEPMHUUYECKUX NIEYEH.

Tema 7. Bpamawummecs mneyd IJd TMPOU3BOACTBA CTPOUTEIbHbIX
MaTepHuaJIoB

TuroBble KOHCTPYKIIMK BpaIArOIIUXCcs rneuei. TemmoooMeHHbIe yCTpOMCTBRa
meueld MOKpOro crmocoba MpPOU3BOJACTBA. BCTpoeHHBIE TEMIOOOMEHHMKHU.
TenmooOMeHHUKM Teuei. TermmooOMEHHUKM M BpalllaloIIUecs Tedd s
OTHEYIIOPOB CYXOT0 CIIOc00a MPOU3BOICTBA. XOJI0IMIBHIKH BPAIIAIOIINXCS TIeUeH.
[InaneTapHbIe U peKyNnepaToOpHbIE XOJOAMILHUKN. KOJIOCHUKOBBIE XOJI0AUIBHUKH.
XOJIOOUIIBHUUKY T€YEN IS MPOU3BOACTBA OrHEYIOpoB. lleun kumsimero cios u
IUKJIOHHbIE Tieud. [IpuHIUMIBI pacdeTa NpU TPOEKTUPOBAHUM BpAIIAOIIUXCS
neveil. Marepuanbhbiii 6ananc. TemnoBoit 6ananc. OnpeaeneHre KOHCTPYKTUBHBIX
napaMeTpoB BpallaloluXca MeYed MOKpOro crnocoda Mpou3BojACTBA. MeToanka
pacueta E.M. Xomopoa. OmpeneneHue KOHCTPYKTHBHBIX — ITapaMETPOB
BpaIlAIONICICSA MEeUYU C IUKJIOHHBIMU TEIUIOOOMeHHUKamu. [IpuHIMOBI pacuera
IUKJIOHHBIX TEIJIOOOMEHHUKOB M JieKapOoHu3atopoB. IIpuHIUMIBI pacuera
BpAIIIAIOIIMXCS TIeUeH 1JIsl IPOU3BOJICTBA U3BECTU U KEPAM3UTA.

Tema 8 OOmme npuHOMOBI PpadoTbl HW  KIaccupukanus
IJIA3MOXUMHYECKHX PEaKTOPOB

CrpyiiHble pEaKTOpbl C JJIEKTPOAYTOBBIMU Ia3MoTpoHamu. CTpyiiHbIE
peakTopsl ¢ BU-mnasmorponamu. O0beMHBIE peakTophl. PacyeT HCXOHBIX JaHHBIX
JIJISl TPOCKTUPOBAHUS TUIA3MOXUMHUUECKOTO PEaKkTopa.

5. O0pa3oBaresibHbIE TEXHOJIOTUU

Metoauka npenoaaBaHus TUCHUILUIMHBI « BEICOKOTEMITEpaTypHBIE MPOIECCHI U
YCTAHOBKM» U peain3alusi KOMIETEHTHOCTHOIO TOAXOJa B HW3JIOKEHHH U
BOCIIPUATHHN MaTepHalia IpeayCMaTpUBaET UCIOIb30BAHUE CIEAYIONINX AKTUBHBIX
Y UHTEPAKTUBHBIX (HOPM MPOBEJECHUS IPYIIIOBBIX, UHIUBUIYATbHBIX, Ay IUTOPHBIX
3aHATHI B COYETAHWUU C BHEAYIUTOPHOW pabOTON C 1elbio (HOPMUPOBAHUS U
pa3BUTHS MPOo(dHeCcCUOHATBHBIX HABBIKOB 00YYaIOIIUXCS:

— TMOJITOTOBKA K BBITIOJIHEHHUIO TIPAKTUYECKUX Pa00T B ayIUTOPHSIX By3a U HA
MOITHOCTSIX IPEANPUITUH-TTAPTHEPOB;

— 3aIUTa U MTHAUBUIyaTIbHOE 00CYKICHHUE BBIMOJHSIEMBIX ATAllIOB PaCUETHOTO
3a/IaHUs;

— 00Cy>KJIeHHe U 3aluTa pedepaToB 1Mo JUCHUILIUHE,

— MOJATrOTOBKA, MPEACTABICHUE U O0CYX IECHNUE NIPE3CHTAIIMI Ha CEMUHAPCKUX
3AHSTHUAX;



— OpraHu3aIys 1 MPOBEICHUE TEKYIIET0 KOHTPOJIS 3HAHUN CTYICHTOB B hopMe
0JIAaHKOBOT'O TECTUPOBAHUS;

— TPOBE/JCHUE WHTEPAKTHBHBIX 3aHATHH M0 TIPOIEAYpEe TMOATOTOBKUA K
WHTEPHET-TECTUPOBAHUIO Ha caiiTax: online.mospolytech.ru;

— TPOBEACHHE MACTepP-KIACCOB HKCIEPTOB U CIECLUUAIMCTOB IO METOJaM
KOHTPOJISI U TEXHUYECKON JMArHOCTUKH TEIJIO3HEPTeTUYECKOro 000pyI0BaHMUs, a
Takke  SPQPEKTUBHBIX  METOJOB  JKCIUTyaTalldd  TEIJIOIHEPTeTUYECKOTO
000py10BaHUSI.

Y IenbHBIN BeC 3aHATHH, TPOBOAMMBIX B HHTEPAKTUBHBIX (DOpMax, orpeaesieH
TJIABHOM TIebi0  00pa30BaTeNIbHON MPOrpaMMbI, OCOOCHHOCTHIO KOHTHHTCHTA
oOyJaromuxcs U CoAepKaHNeM AUCIUILTNHBI « BIcOKOTeMITepaTypHbIe MPOIIECCHI
¥ YCTAaHOBKHU» M B IIEJIOM I10 TUCIUIUIMHE cocTaBisieT 50% ayIuTOPHBIX 3aHITHA.
3aHATHS IPAKTUIECKOTO TUTIA COCTABIAIOT 33% 0T 00beMa ay TUTOPHBIX 3aHATHIA.

6. OueHoOYHBIE cpeacrBa AJd TEKYIIEro KOHTPOJIA yCII€eBaEMOCTH,
HpOMe)KyTO‘{HOﬁ aTTreCTallui 110 uToraM OCBOCHUA JUCIHUIIJINHBI 1 yqeﬁﬂo-
MeToAu4YecKoe o0ecredyeHue CaMoCTOATeIbLHOM paﬁ()Tl)I CTYACHTOB

B mporecce oOydeHUs UCHONB3YIOTCS CIEAYIOMIME OIEHOYHBIE (DOPMBI
CaMOCTOATENBbHON pabOThl CTYJIEHTOB, OLIEHOYHBIE CPEACTBA TEKYLIErO KOHTPOJIA
YCIIEBAEMOCTH U IIPOMEXYTOYHBIX aTTECTALUI:

- IIOATOTOBKA M BBICTYIUIEHUE HA CEMUHAPCKOM 3aHATHM C MPE3CHTALUEH U
oOcykJeHneM Ha TeMmy «BpIcokoTemneparypHble MNpOLECCHl U yCTaHOBKU»
(MHAMBUAYAJIBHO JIJISL KaXKJI0TO 00y4YaroIIerocs);

- TECTUPOBAHUE.

OueHoYHbIE CpEACTBAa TEKYLIEr0 KOHTPOJIS YCIEBAEMOCTH BKIHOYAOT
KOHTPOJIbHBIE BOMPOCHI U 3a7aHus B popMe OJIaHKOBOTO U (MJIM) KOMIIBIOTEPHOTO
TECTUPOBAHMS, JUIsI KOHTPOJS OCBOEHUSI 00YYarOIIMMUCS Pa3/iesioB JUCUUILINHBL,
3aIllMTa OTYETOB MO MPAKTUYECKUM 3aJIaHUSM.

OOpa3ipl TECTOBBIX 3aJaHMM, 3aJaHUN PACUETHBIX padOT, KOHTPOJIBHBIX
BOIIPOCOB M 3aJlaHMi JJI1 MPOBEJAEHUS TEKYIIEro KOHTPOJs, MPUBEICHBI B
MIPUIIOKEHUH 2.



6.1. @oHI OLICHOYHBIX CPEJICTB ISl POBEACHHUS POMEKYTOYHOM aTTeCTANMHU
o0yuyarouuxcst o JUCHUIIHHE (MOAYJII0)

6.1.1. IlepeyeHb KOMIIETEHIUIA C YKa3aHUEM 3TANOB UX GOPMHPOBaHMSA B
npoiuecce 0CBOCHUs 00pa3oBaTeIbHOH NIPOrPaMMBbl.
B pe3yabTarte 0CBOCHMS IMCHUILIUHBI (MOAYJIs1) GOPMHUPYIOTCS CJIeAyIOlIHe

KOMIIeTeHIIHH
Kon B pe3yabTare ocBOeHHsI 00pa30BaTEeIbHONM MPOrPaMMbI
KOMIIeTEHIIUH o0yJammiicsi 10/KeH 00,1a1aTh
OIIK-3 CnocobeH  J1eMOHCTpPUpPOBATH  NPUMEHEHHE  OCHOBHBIX  CIOCOOOB
IMOJIY4YCHUA, HpeO6p330BaHI/I$I, TpaHCIIOPTa M HMCIIOJIBb30BaHUA TCIIJIOTHI B
TCINNIOTCXHUYCCKUX yCTaHOBKaX U CUCTCMaAX

B nporiecce ocBoeHust 06pa3oBaTeabHON MPOrpaMMbl JaHHbIE KOMIIETEHLIUH, B
TOM YHCJIE€ UX OT/AEIbHbIE KOMIOHEHTHI, ((OPMHUPYIOTCS MOATAIHO B X0/1€ OCBOCHUS
OOyYarOIMMHUCS JUCUUIUIMH (MOJyJei), MPAaKTUK B COOTBETCTBUHU C Y4YEOHBIM
MJIAHOM U KaJICHIApHBIM rpadukoM yueOHOro mpoliecca.

6.1.2. Onucanue nmokasarejed 1 KPpUTEPUEB OLCHUBAHUS KOMIICTCHIIMH,
(hopMHpyeMBIX 110 HTOraM OCBOCHMS INCHUILIHHBI (MO1YJIsI), OMUCAHUE IIKAJ
OLICHUBAHMS

[TokazaTenem OlLICHUBaHUS KOMIIETCHIIMM Ha PAa3IMYHBIX JTamax HxX
dbopMmupoBaHusS  SIBISIETCS  JOCTKEHHWE ~ OOyYaloUUMHUCS  TJIAHUPYEMBbIX
pe3ybTaTOB 00YUYEHUS MO JUCIUIUIUHE (MOIYIIIO).

OIIK-3 - cnoco0eH /AeMOHCTPHMPOBATH NPHMEHEHHE OCHOBHBIX CIIOCOOOB MOJIy4YeHHS,
npeodpa3oBaHusi, TPAHCIOPTA W MCHOJb30BAHUS TEIUIOTHI B TeMJOTEXHUYECKHX
YCTAHOBKAX U CHCTEMax

IHoka3zarean Kpurtepun oueHnBanus
Ouenka Ouenka Ouenka Ouenka
«HEY/10BJICETBOPHUTEN | «YAOBJETBOPH | «XOPOLIO» «OTJIMYHO»

bHO» (He 3a4TEeHO0) TeJIbHO) (3auTeHoO) (3auTeHo) WiIun

WM OTCYTCTBHE (3a4TeHO0) nan WIH BbICOKHM I

chopMmupoBaHHOCTH HU3KOI NMOBbIIEHHBI YPOBeHb

KOMIIETeHIIM U YPOBEHb il ypOBeHb OCBOEHUS
O0CBOEHUA O0CBOEHUA KOMIeTEeHIUH

KOMIIETCHIIMN | KOMIIETeHIH
"




3HATH: OO6yuaromuiics Oo6yuaromuics Obyuatommiic | OOy4arommiics
METOIHKH cOopa | ACMOHCTPUpYET JNEMOHCTPHPYET | o JIEMOHCTPHUPYET
e — MOJTHOE OTCYTCTBHE HETIOTHOE JEMOHCTPHpPYE | MOTHOE
HCXONHBIX WA HETOCTATOUHOE COOTBETCTBHE T YACTHYHOE COOTBETCTBHE
AHHBIX U COOTBETCTBHE } CIIEAYIOTIHX COOTBETCTBHE | CIEAYIOLINX
CIICAYIOIINX 3HAHHHA: 3HAHUIA: CIICYIOIINX 3HAHWH:
MPOEKTUPOBAHU oy
METOJIUKH cOopa 1 METOIUKHU 3HaHUIL: METOAUKHU
7 aHaJIM3a UCXOJIHBIX cbopa u METOANKHU cbopa u
HEPTO0OBEKTOB 6
JaHHBIX OJIs aHajim3a coopa u aHaiu3za
1 UX 5JICMCHTOB MPOEKTUPOBAHUS HUCXOJTHBIX aHaiusa HACXOJTHBIX
B COOTBCTCTBHI:I 9HEProOOBEKTOB U UX | NAHHBIX JJIs HACXOJTHBIX JIAHHBIX 15
¢ HOPMATHBHOM | ;10\ ientoB B MPOEKTUPOBAHU | JAHHBIX VI | MPOEKTUPOBAHU
AOKYMCHTALHUCH | 0\ rpercTBIM C i MPOCKTUPOBA | g
HOPMAaTUBHOM SHEProoObeKTo | HUs IHEPTrO0OBEKTO
JIOKyMEHTaIuen B U UX 9HEProoOBEK | B U UX
3JIEMEHTOB B TOB U UX 3JIEMEHTOB B
COOTBETCTBUU C | SJICMCHTOB B COOTBCTCTBUHU C
HOPMAaTHBHOU COOTBETCTBU | HOpPMATUBHOM
JIOKyMEHTalueun | U € JOKYMEHTalUEn
. Jlomyckarorest HOPMAaTHBHOM | , CBOOOIHO
3HA4YUTEJIbHBIE JIOKyMCHTALM | OIEPHPYET
OKOKH, el nproOpeTeHHBIM
MIPOSIBIISICTCSI , HO Y 3HAHUSAMH.
HEJIOCTATOMHOCTb | f0MyCKAKTCS
3HAHUH, 110 PANY | He3HAUMTENHH
MOKa3aTenei, bIe OLIMOKH,
00y JaroLHiics HETOYHOCTH,
UCIBITHIBACT 3aTpyIHEHHUS
3HAYUTENIbHBIE npu
3aTPYIHCHHA IIPH | aHaJIUTUYECKH
ONEPUPOBaAHNU X Ollepanusx.
SHaHUAMMU IIPpU
UX MepeHoce Ha
HOBBIC CUTYAIIHH.
yMeThb: OOyyaromuiics He OOyuaromuiics Oo6yuatorumiic | OOy4aromuics
cobupars u yYMEET U B JEMOHCTPUPYET a1 JIEMOHCTPHUPYET
AHAIIN3MPOBATh | HOMOCTATOUHOM HETIOJIHOE JIEMOHCTPHPYE | MOTHOE
HUCXOIHBIE CTCIICHU YMECT COOTBETCTBUC T 4aCTUYHOC COOTBECTCTBUEC
JAHHDIE IS cobupats u CIIEAYIOIHX COOTBETCTBHE | CIEAYIOUINX
HpOGKTI/IpOBaHI/I aHaHI/I3I/IpOBaTL YMCHHU: CJ'IGI[YI(BH_II/IX YMCHHU:
g HCXOJIHBIC JTaHHBIC cobupats 1 YMCHHM: cobupars 1
3Hepr006’BeKTOB IUI IPOEKTUPOBAHUS AHAJIIM3UPOBATDH CO6I/IpaTI) u AHAJIM3UPOBATDH
H HX SIIEMEHTOR 3HepFOO6T)eKTOB u ux | HCXOOHBIC AHAJIU3UPOBA HNCXOOHBIC
3JIEMEHTOB B JAHHBIC OJIs Tb HCXOIHBIC | maHHBIC I
z gz?)ﬁ;:;;;gg COOTBETCTRHH C MPOEKTUPOBAHU | NaHHBIC I MIPOEKTUPOBAHU
JIOKYMEHTalHUen HOPMaTHBHOH ] FIpOCKINpORa | 4
JOKyMeHTaIHeit, 9HEProoOBEKTO | HUA YHEPTrOOOBEKTO
BBITTOJTHATH B M UX DHEProodBeK | B MX
IIPOEKTHBIE PACUETHI JJICMCHTOB B TOB U UX 3JIECMECHTOB B
COOTBETCTBUU C | JJICMCHTOB B COOTBETCTBUHU C
HOPMAaTUBHOM COOTBETCTBU | HOPMATUBHOMU
JIOKyMEHTaueun | U € JTOKYMEHTaIuen
. HomyckatoTcs HOpPMaTuUBHOM | . CBOGOIHO
3HAYUTEIIbHBIE JIOKYMEHTallW | OepHpyeT




omnoKH, el. YMeHus nproOpeTEHHBIM
MPOSIBIISIETCS OCBOEHBI, HO YU YMEHUSIMHU,
HEAOCTATOYHOCTH JOIMYCKarTCsA MMPUMCHACT UX B
YMEHUH, 10 PAAY | HE3HAYUTENIBH CUTyaluusax
MOKa3aTesIeH, bl€ OLIMOKHY, HOBBIIIEHHOM
06yanOH1HﬁCH HETOYHOCTH, CJIOKHOCTH.
HCIILIThIBACT 3aTpyJHCHUS
3HAUYUTETHHEIC npu
3aTPYAHCHUA IIPU | aHAJIUTHYECCKA
OINCpUPOBAHNHU X OIepalusix,
YMEHUSIMU TIPU nepeHoce
HX IIEPEHOCE Ha YMEHUH Ha
HOBBIC CUTYallUH. HOBEIE,
HECTaHJaPTHHI
€ CUTYyalllH.
BJIaJeTh: OOyuaromuiicst He OOyuaromuiicst OO6yuarommmiic | OOygatomuiics B
MeToamu cbopa | BIIAJCCT W B BIIAJICET sl YACTUYHO MOJIHOM 00BeMe
W aHaIH3a HEIOCTaTOYHOMN MeTomaMu cOopa | BiameeT BIIaJIc€T
HCXOHBIX CTETIeHH BJajeeT U aHaJIn3a METOJIaMU1 MeToJIlaMu cOopa
JAHHBIX TS MeTosiaMu cOopa u HCXOIHEIX cbopa u M aHa/In3a
IIPOEKTHPOBaHHs | QHAIM3a HCXOJHBIX JAHHBIX JJIS aHajam3a HCXOJTHBIX
3HEpProoOHEKTOB JIAHHBIX JJISI MPOECKTUPOBAHUS | UCXOOHBIX JIaHHBIX IS
U WX 3JIEMEHTOB B | TIPOEKTUPOBAHUS SHEProoOBEKTOR | JAHHBIX JJIS MIPOCKTUPOBAHUS
COOTBETCTBUH C SHEPTro0OHEKTOB U UX U UX DJICMEHTOB | IPOCKTUPOBAH | SHEProOOBEKTOR
HOPMaTHBHO 3JIEMEHTOB B B COOTBETCTBUHU C | Us U UX DJIEMEHTOB
JIOKyMeHTaIueit COOTBETCTBUH C HOPMAaTUBHOU SHEProOOBEKT | B COOTBETCTBHUU C
HOPMAaTHUBHOM JOKyMEHTAIMEH | OB M UX HOPMAaTHUBHOM
JOKyMEHTaluei B HETIOJIHOM 3JIEMEHTOB B JIOKyMEHTalueH,
00BeME, COOTBETCTBUU | CBOOOJHO
JIOTTY CKarOTCS c MIPUMECHSIET
3HAYUTEIIHHEIE HOPMATHBHOM | MOJy4YEHHBIC
OIIMHOKH, JIOKYMEHTAllE€ | HABBIKU B
TIPOSIBIISIETCS 1, HAaBBIKU CUTYaITUsIX
HEJIOCTAaTOYHOCTh | OCBOCHEI, HO TTOBBIIICHHON
BJIaJICHUS JIOIYyCKAIOTCA | CJIOKHOCTH.
HaBBIKaMH 110 HE3HAYUTEIbH
pany b€ OIINOKH,
MoKa3aTeliei, HETOYHOCTH,
Obyuaromuiics 3aTpyAHECHUS
HCIIBITHIBACT npu
3HAYUTEITHHEIE aHATTUTUICCKHU
3aTPYyAHEHUS MIPU | X ONEPALMSIX,
NPUMEHEHUU nepeHoce
HABBIKOB B YMEHUH Ha
HOBBIX HOBBIE,
CUTyalUsIX. HECTaHJAPTHBI
€ CUTYaIIHH.
Ixansl OLICHMBAHWA PC3YyJILTATOB HpOMC)ICYTOIIHOP'I arrTecralqmyu M HUX
OIIMCAaHHUC:

dopma NPpoOMeKYTOYHOM aTTECTAIMM: IK3AMEH.

[IpomexxyTouHas arrectanus o0ydarmuxcs B popMe sK3aMeHa MPOBOIUTCS
M0 pe3yJibTaTaM BBIIOJHEHHS BCEX BUIOB y4eOHOU paldOThI, MPETYyCMOTPEHHBIX
y4eOHBIM IIJIAHOM MO0 JAaHHOW JUCIHIUIMHE (MOJIYJII0), MPU 3TOM YUHUTHIBAKOTCS
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pe3yapTaThl TEKYIIEr0 KOHTPOJSA YCIEBAEMOCTHM B TedeHHue cemecTpa. OneHka
CTETEHU JOCTIXKEHUSI OOYUYaIOIUMUCS IJIAHUPYEMBIX Pe3ylbTaTOB OOyUYEHHS IO
JUCUUIUIMHE (MOZYJIF0) MPOBOAUTCSA NPENoJaBareieM, BEAYIIUM 3aHITHS [0
JUCUHUIUIMHE (MOIYIII0) METOAOM IKCIIEPTHOM olleHKH. [1o uToram npomMexyTouHON
aTTeCTallMM MO0 JAWCHUIUIMHE (MOIYJI0) BBICTABIISIETCS OLEHKA «OTIUYHOY,
«XOPOILIO», KYAOBIETBOPUTEIBLHO» WA «HEYIAOBIETBOPUTEIBHO.

K  npomexyToyHOM  arrecTalMyd  JOMYCKAalOTCA  TOJIBKO  CTYJEHTHI,
BBINIOJHUBIIME BCE BHUABI Y4YyeOHOM paldOThl, NPEIYCMOTPEHHbIE padoueil
IIPOrpamMMON IO AUCLUIUIMHE «BBICOKOTEMIIEPATYPHBIE MPOLECCH U YCTAaHOBKM
(mpolUIM NPOMEXKYTOUYHBIM KOHTPOJIb, BBINOJHWIM BECh O0BEM 3aJaHUN Ha
CEMHHAPCKUX 3aHATHUAX, BBICTYIIWIM C JOKJIAJ0M HAa CEMHUHAPCKOM 3aHSTUH)

MIxaJja oneHuBaAHUA Onucanue

BoimonHensl Bce BBl y4eOHOWH paOOoThl, NpeayCMOTPEHHbIE
y4eOHbIM MIaHOM. CTYJEHT IeMOHCTPUPYET COOTBETCTBUE 3HAHUM,
YMEHUH, HaBBIKOB IPUBEJECHHBIM B TalOJMIax IOKa3aTesei,
ONepHUpYyeT NPHOOPETCHHBIMU 3HAHHUSAMH, YMEHHUSMH, HaBBIKAMH,
IPUMEHSIET UX B CUTyalUsX IMOBBIILEHHON cioxHocTu. [Ipu sTom
MOTYT OBITh JIONYIICHBl HE3HAUYHUTENIBHBIE OIIMOKH, HETOYHOCTH,
3aTPyAHEHUSA IIPU AHAIUTUYECKUX OINEpaLUsX, IEPEHOCE 3HAHUMN U
YMEHUI Ha HOBbIE, HECTAHIaPTHBIE CUTYaLUU.

OTIIMYHO

CryneHT MOKa3bIBa€T JIOCTATOYHBIN YypOBEHb TEOPETUYECKUX H
NPAKTUYECKUX 3HAHUM, CBOOOJHO ONEpUPYET KaTeropHaJbHbIM
Xopomo anmapaToM. YMeEeT aHaJIM3UpOBaTh IIPAKTUYECKHE CUTYallMH, HO
JIOIyCKaeT HEKOTOpbIE MOTpemHOCTH. OTBET IMOCTPOEH JIOTHUYHO,
MaTepHall U3/1araeTcsi TpaMoOTHO.

CryneHT T1OKa3bplBa€T 3HAHUE OCHOBHOIO  JIEKIIMOHHOTO H
MIPaKTUYECKOro Mmarepuana. B oTBere He Bcerma MNPUCYTCTBYET
jgoruka wusnoxeHus. CTyIeHT WCHBIThIBAET 3aTpyJHEHUs IpHU
IIPUBEJICHUN [TPAKTUYECKUX ITPUMEPOB.

yI[OBJ'ICTBOpI/ITeJ'ILHO

He BbimonHen oxauH wunum  Oojee  BUAOB y4eOHOHl  paloTHI,
MPETyCMOTPEHHBIX Y4YeOHbIM IUIaHOM. CTYyAEHT JEeMOHCTPUpPYET
HEIOJIHOE COOTBETCTBHE 3HAHUI, YMEHUH, HABBIKOB IIPUBEJECHHBIM B
TabnuIax T[OKa3aTeNe, IOMyCKAlOTCS 3HAYUTENbHBIE OIINOKH,
MIPOSABIIAETCS OTCYTCTBME 3HAHWUN, YMEHUH, HABBIKOB IO PpsLy
MOKa3aresel, CTyIeHT UCIIBITHIBAET 3HAUUTEIbHBIE 3aTPYAHEHUS IIPU
OIIEpUPOBAHUU 3HAHUSMHU U YMEHHUSMHU IIPU UX IEPEHOCE HA HOBBIE
CUTYalUH.

HeynosnersopurensHo

@DOH/IBI OLIEHOYHBIX CPEACTB TMPEICTABICHB B TPHIOKCHUSIX K padouei
IporpamMMe.
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7. YueOHO-MeTOAUYeCKOe U HHPOPMALIMOHHOE O0ecnevyeHne U CIUIIHHbI

a) OCHOBHAS JIMTEpaTypa:

1. MakapoB, A.H. TemnooOMeH B 3JEKTPOAYTOBBIX U (PaKeIbHBIX
METAJLTYPruYeCKUX Mevyax U SHEPreTUUECKUX YCTAHOBKAX [ DJIEKTPOHHBIN pecypc:
yue0. mocodue — DnekTpoH. nan. — Cankr-IletepOypr: Jlans, 2014. — 384 c.

2. Tenmousuka, TEIIOTEXHHUKA, TEIII000MeH. Termomaccomneperoc. TormmmBo
u orHeynopsl. TeruoBas pabora neueid. JIabopatopHbiid MPaKTUKYM [ DIEKTPOHHBIN
pecypc]: yueb. mocobue / B.A. ApyTioHOB [H ap.]. — DAeKTpoH. 1aH. — MockBa:
MUCUC, 2007. — 136 c.

3. baiipameBckuii b.A. OCHOBBI palMOHANBHOM YTHIM3ALUUU TEIUIOTHI C
MOBEPXHOCTEH MPOMBIIIJICHHBIX Tieueil. M3BecTus BhICIIMX y4e€OHBIX 3aBEICHUN U
sHeprernyeckux ooveauHenuit CHI'. Duepreruka- 2011. Nel

4. OcnoBHoe obopynoBanue ADC [DeKTpOHHBIN pecypc]: yued. mocooue —
DIIeKTpOH. JaH. — MuHck: "Beinmimas mkona", 2015. — 288 c.

5. JI3ro3ep B.S. TennoTtexHuka u TemioBas paboTta neueid: YduedHoe nmocooue
[DnexTpoHHBIN pecypc]: yued. mocooue — InekTpoH. aaH. — Caunkrt-IleTepOypr:
Jlann, 2017. — 384 c.

0) 10NMOJIHUTEIbHAS JIUTepaTypa:

1. ®unumonos, HO.II. Temnodusuka, aBTOMaTHU3alMd W  IKOJIOTHUS
MIPOMBIIICHHBIX Nieueil. MeToanueckue ykazanus [ DJeKTpOHHBIN pecypc] : METO/I.
yka3. / FO.I1. ®ummmonos, K.C. [llatoxun, C.H. [1Iu6anoB. — DIeKTpoH. AaH. —
Mocksa: MUCHUC, 2006. — 27 c.

2. Sxy6enko M.A. TexHOIOTHYECKHUE MPOLIECCH MPOU3BOJICTBA TEIIOBOU U
anekTpuuecko ’Heprur Ha ADC: ydyeOHOe mocobue sl BY30B [DJIEKTPOHHBIN
pecypc]: yueb. mocodue / M. A. SAxy6enko, M.D. [luHuyk. — DNEKTpoH. JaH. —
Mocksa: HUAY MUDU, 2013. — 288 c.

3. Bacunbuenko HO.B. (pexn.) Temnorenepupyronme ycTaHOBKH (4acTh 1).
Yuebnoe nocobue. — benropon, N3a-so bI'TY um. [llyxosa, 2008. — 162 c.

4. Bacunbuenko lO.B. (pen.) TemsoreHepupyromiye yCTaHOBKM (YacTh 2).
Yuebnoe nocodue. — benropon, M3a-so BI'TY um. [lyxona, 2008. — 148 c.

5. Kuxap I''U. Korenbapie yctaHOBKHM TOC: TEINIOTEXHUYECKHE PACUETHI:
y4eOHOe mocoOue [DNeKTPOHHBIN pecypc]: yuel. mocodue — DIEKTPOH. JaH. —
Munck: "Beimmiimas mkona', 2017. — 224 c.

6. XKypasneB A.A. PacueTsl MaTepuaibHbIX U SHEPTETHUECKUX 0aaHCOB MPHU
BBITUIABKE CTald B JYTrOBBIX CTaJCIUIABWIBHBIX Te4ax: y4eOHO-METOJAMYECKOe
nocobwue [DnekTpoHHsIi pecypc]/ A.A. XKypasnes, B.®. Mricuk, A.B. XKnanoB. —
OnextpoH. naH. — ExarepunOypr: YpdV, 2016. — 128 c.

7. YCTpOWCTBO M TPOEKTUPOBAHHE JIOMEHHBIX Ieuei: ydeOHoe mocoOue
[Onextponnslii pecypc] / JLM. Kamnyn [u nap.]. — DieKkTpoH. naH. —
ExarepunOypr: Yp®V, 2016. — 219 c.

B) IPOrpaMMHOe o0ecrneYeHue 1 MHTEPHET-PeCypPChl:
[IporpammHoe oOecrieueHue He IPEAYCMOTPEHO.
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WuTepHeT-pecypchl  BKIIOYAIOT  y4eOHO-METONWYECKHUE MaTepuaibl B
AIIEKTPOHHOM BHJI€, TIpeCTaBiIeHHbIe Ha caifte (http://mospolytech.ru/ B paznene
«bubnmoTekay.

BapuaHTbl KOHTPOJBHBIX 3a/IaHUH 1O JUCIHUILTHHE MTPEICTABICHBI HA CaliTax:
https://online.mospolytech.ru

[Tone3npie  yueOHO-MeTOAMYECKHE UM WHGOPMAIMOHHBIE MaTepuaibl
IIPEACTABIICHBI HA CalTaXx:

http://window.edu.ru/catalog/resources?p nr=50&p rubr=2.2.75.27.7&p pa
ge=3

http://cyberleninka.ru/article/n/razrabotka-laboratornoy-ustanovki-po-
spetsialnosti-promyshlennaya-teploenergetika

8. MaTepMaJILHO-TeXHI/I‘IeCKOC o0ecreyeHue AUCHOUITIIMHBI

CrneunanusupoBanHas yudeOHas jaboparopust kadeapsl «lIpombliuieHHas
terioaHepretuka» Ayn. AB2406, ocHaiieHHas 1a00paTOPHBIMU YCTAHOBKAMMU:

- «Omnpeaenenue ko3PppuiiieHTa TEMIEPATyPOIPOBOIHOCTU CTAIIM METO0M
PETYJSIPHOTO PEKUMay;

- «Ompenenenne KodpPUIMEHTa TEIIONEpeaaud MpPU BBIHYKJIEHHOM
TEYEHUU KUJIKOCTU B TpyOe (TpyOa B TpyOEe)»;

- «Omnpenenenrne KOdQPUIUEHTA TEIUIONEPENaud METOJIOM PETYJISIPHOTO
pexuMay;

- «Onpenenenne ko3pUIMEHTa TEMJIOOTAAYU NPU My3bIPbKOBOM KHUIIEHUU
KUJKOCTH Ha IUIUHIPEY;

- «Onpenenenue koddPuiMeHTa TEIIONPOBOIHOCTH TBEPABIX TEJI METOIO0M
UUJIMHAPUYECKOTO CIIOSD.

MynpTUMennitHas ayuTopus Kaeapol «IIpombineHHas
TemnosHepretukay Aya. AB2415, ocHalleHHas OpPrTEXHUKOM W MYJIbTUMEOHUa
cpeactBamu (ripoektop, [IK u np.), skcnepuMeHTaibHast kKoTenabHast Ha 6aze OAO
BTN (na ocHoBanuu JloroBopa o corpyanuuectBe) ¢ cucremoil KUII u
aBTOMATHKH.

9. MeToauvecKkue peKOMEHAALMH 1JIsl CAMOCTOSITEIbHOI padoThI
CTYACHTOB
1. Mapromun JILA., CennukoBa O.b., CasenseB M.JI. Metoauueckue
pPEeKOMEHJallu [0 OpraHu3alud  CaMOCTOSATEIbHOM  paboThl  CTYJCHTOB.
Hanpasnenne mnoaroroBku: 13.03.01 «TemmosHepretnka H TEIUIOTEXHUKA,
npoduiib «TennosHepreTnyeckre yCTaHOBKHU, CUCTEMBI M KOMIUIEKChI». — M.: U3a-
BO MOCKOBCKOIo nmojurexa, - 46 c.
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10. MeToauveckue peKOMEHAALMH Uil PENnoaaBaTes st

[IpenogaBanve  OUCHUIUIMHBI  «BbIcOKOTEeMIepaTypHble  MPOLIECCHl U
YCTaHOBKM» HMMEET CBOEH IEJbI0 O3HAKOMUTH CTYJEHTOB C JIOCTHXKCHHUSIMU B
00JaCTH TPUKIATHOW TETUIOPHEPTETUKH, TOOUTHCS YSICHEHUS HWMH OCHOBHBIX
METOJIOB TMPOEKTHUPOBAHUS W TEIUIOBBIX PACYETOB BBICOKOTEMIIEPATYPHOIO
000pyI0BaHUS, IPUBUTH UM MPAKTHYECCKUE HABBIKM UCIIOJIb30BAHUS ATUX 3HAHUH K
KOHKPETHBIM ITPOU3BOJCTBEHHBIM CUTYAIIHSIM.

[IpenogaBanue qUCHMIUIMHBI ocyliecTBisieTcs B coorBeTcTBuu ¢ ®I'OC BO.

L]envro METOTUYECKUX PEKOMEHIAINI SBIISIETCS MOBBIMICHUE d()PEKTUBHOCTH
TEOPETUUYECKUX U TMPAKTUYECKUX 3aHATUM BCIEICTBUE Oojiee YETKOM HX
OpraHu3allMy MPenoaBaTeyieM, CO3/IaHUs IEJIEBhIX YCTAHOBOK IO KaXI0l TeMe,
CUCTEMATH3allMi MaTepualia IO KypCy, B3aWMOCBSI3U TEM Kypca, IOJHOIO
MaTepUaIbHOTO U METOJAMYECKOT0 0OecreueHrst 00pa3oBaTeIbHOTO Mpoliecca.

Cpedcmea obecneueHust 0C80eHUsL OUCYUNTIUHDBL

[Ipy w3ydeHMH IUCHMUIUIMHBI PEKOMEHAYETCS HCIOJIb30BATh CIICAYIOIIHNE
Cpe/CTBa:

— PEKOMEHIyEMYI0 OCHOBHYIO U JIOTIOJHUTEILHYIO JIUTEPATYPY;

— METOJIMYECKHE YKa3aHUs U TTOCOOuS;

— KOHTPOJIbHBIC 3aJaHus JUIsl 3aKPEIICHUSI TEOPETUUECKOT0 MaTepuaa;

— 3JICKTPOHHBIE BepCUU (efiepalbHbIX 3aKOHOB, YUSOHUKOB M METOJIUYECKUX
yKa3aHUM ISl BBITIOJIHEHUS MPAKTUYECKUX PabOT M CaMOCTOSTEIbHOW pPalOOThI
OakaaaBpoOB.

Memoouueckue pexomeHoayuu no Opeanu3ayUY U3y4eHuss OUCYUNIUHBL

Jn1si MakCUMaJIBHOTO YCBOEHHS JUCIMIUIMHBI PEKOMEHIYETCA H3JI0KCHHUE
JICKITMOHHOTO MaTepualia ¢ dJeMEHTaMHU 00CYKISHHUS.

B kadecTBe METOAMKM TPOBEACHUS NPAKTUUECKUX 3aHATHUM MOXKHO
MPEIOKUTD

1. Cemunap — 0OCYXKJIEHHE CYIIECTBYIOIIUX TOUEK 3pPEHHUS HA MPOOJIeMy U
MyTH €€ PEIICHUS.

2. Temaruueckue JAOKIaAbl, TO3BOJISIONIME BbIpAOATHIBATH  HABBIKU
MyOJIMYHBIX BBICTYIUJICHUH.

JIsi MakCUMaJIbHOTO YCBOCHHMS JUCHUUIUIMHBI PEKOMEHIYETCS MPOBEICHUE
MHCHBMEHHOT'O Ompoca (TECTUPOBAHHWE) MAruCTPOB IO MarepuajaM JICKIHH u
npakTHaIeckux padot. [logdopka BOMpoCoB ik TECTUPOBAHUS OCYIIIECTBIIICTCS Ha
OCHOBE M3YYEHHOI0 TEOPETUYECKOro Mmarepuana. Takol MOAXOJ IO3BOJISET
MOBBICUTh MOTHBAIIMIO OaKaJlaBpOB TIPH  KOHCIIEKTUPOBAHUM JICKITMOHHOTO
MaTepuana.

JI71s1 OCBOEGHHMSI HABBIKOB MOHMCKOBOM W HCCIIEAOBATEIbLCKOM ACATEIbHOCTHU
OakanaBp MUIIET KOHTPOJIbHYIO pabOTy WM pedepar mo BeIOpaHHON (CBOOOIHOMN)
TEME.

Jlexyuu TpOBOJIATCS B OCHOBHOM ITOCPEACTBOM METOJIa YCTHOT'O U3JI0KEHUS C
AJIeMEHTaMH MPOOJIEMHOI0 MOX0/1a U OeceIbl.

CemuHnapckue  3aHAmMuUs MOTYT UMETh pasHble  Qopmbl  (pabora ¢
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VCCJIEIOBATENIBCKON JIUTEPATYPOH, aHAIU3 JAaHHBIX HOPMATHUBHOW M CIIPAaBOYHOM
JUTEpaTyphl, CIylIaHWEe AOKIaJA0B U Jp.), BbIOMpaeMble NpenoaaBaTesieM B
3aBHCHMOCTH OT HHTE€PECOB 0aKajJaBpOB U KOHKPETHOMN TEMBI.

CamocmoamenvHas paboma OakamaBpa BKIIOYAET B Ce0S  DIEMEHTHI
pedepupoBaHusi U KOHCIIEKTHPOBAHUS HAYYHO-MCCIIEA0BATEIbCKONW JIUTEPATYPHI,
NOJATOTOBKM M HANHMCAHWS HAYYHBIX TEKCTOB, OTPAaOOTKY HABBIKOB YCTHBIX
yOJIMYHBIX BBICTYIUICHUM.

IIpoBepka KauecTBa yCBOCHMS 3HAHUI B TEUEHHE CEMECTPA OCYLIECTBIISETCS B
YCTHOM ¢opMe, ImyTeM oOCYXKIEHUs NpoOJieM, BBIBOJUMBIX Ha CEMHUHapax M
NUCHbMEHHOM, IIyTEM BBINIOJHEHUS OaKanaBpaMu pa3HbIX IO GOpPME U COAEPKAHUIO
paboT W 3aJaHUil, CBSI3aHHBIX C MPAKTUYECKUM OCBOECHUEM COJEp KaHUs
JUCLUUIUIMHBL.  bakamaBpbl JEMOHCTPUPYIOT B  XOJ€ IIPOBEPKHM  YMEHHE
aHaJIN3UPOBATh 3HAUMMOCTh U BBISBIISITH CIELU(PUKY Pa3IUYHbIX POOJIEM U TEM B
paMKax M3y4yaeMoil NUCLMIUIMHBI U €€ KOMIIOHEHTOB, 3HAHUE HAyYHOU U y4yeOHO-
METOAMYECKOW JuTepaTyphl. Tekyiias nmpoBepka 3HAHUM W yMEHUN OakanaBpOB
TaKXe OCYILECTBISIETCS YEPE3 MPOBEICHHUE PAZIa MPOMEKYTOUHBIX TECTUPOBAHMIM.
Hrorosas aTrectanus no AUCLMILUIMHE NPEANOiaraeT YCTHBIN 3a4€T WU 9K3aMEH,
Ha KOTOpBIX MPOBEPSETCS YCBOCHHE Marepuaia, YCBOEHUE Oa30BbIX MOHSATHI
JUCUUTUINHBI.

[Iporpamma coctaBieHa B COOTBETCTBUM ¢ DeqiepanbHbIM TOCYJapCTBEHHBIM
oOpa3oBaTeNbHBIM  CTaHAAPTOM BBICHIETO 00pa3oBaHMs IO HAMPAaBICHUIO
noarotoBku  13.03.01 «TemnosHepretnka W TEIUIOTEXHUKA» U MOPOGUITIO
«TennosHepreTnyeckne yCTaHOBKH, CUCTEMBI M KOMILIIEKCBI.

ABTOpBI

Houent kadenpsl «[IpoMbIluieHHAs TETIOIHEPTETUKA»
K.T.H., JIOLICHT B.C. Tumoxun

[Iporpamma  oOcyxnena  Ha  3acemanud  kKadeapbl  «l[IpombinieHHas

TerosHepreTuka». [Ipotokon ot 26 mas 2022 r. Ne 11.

3aenyrommii kaheapon «IIpoMbITIeHHAs TETTOIHEPTETHK A

K.T.H., JIOLIEHT JILA. MaprommH

PykoBoautens OOII E.A. Yyraes
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[Tpunoxenue 1
CTpyKTypa U coepkaHHMe JMCUMILINHBI « BbIcCOKOTEeMIIepaTypHbIe NPOLECCHl U YCTAHOBKI 110 HANPABJIECHHUIO
noaroroBkM 13.03.01 «Tenno3HepreTuka M TeNJI0TEXHUKA»

g 0 6
Bunel yueOHOM pabOTHI, BKIIOYAs .
= 3 ALY p ’ Bunbl camocrosTensHOM paboTh DopMbL
5 z CaMOCTOATENbHYIO Pa00OTy CTYICHTOB, U CTYIEHTOB aTTecTaLH
Paznen g : TPYAOEMKOCTh B Yacax Y
3 =
=
s J I/C JIa6 | CPC | KCP | KP. | KII. | PTP Ped. K/p 9 3
CenpMoii cemecTp
Tema | Jlexuusi. Beeaenue ; . 2 4
1 CeMHHapCKOE 3aHITHE
Tema | Jexnus. KamepHble 1 NpoxXoaHbIe MeYH 7 4 5 4
2 CeMuHapcKoe 3aHATHE 5
Jlexnus. Pacyer M KOHCTpyHpOBaHHe 7 4 4
Te3Ma HArpeBaTeJbHBIX JJIEMEHTOB 5.6
CeMuHapckoe 3aHsITHE 6 +
Jlexnus. TunoBble KOHCTPYKIMHU 7 5 4
KaMEepHbIX U NPOXOIHLIX Neyveil
Tema
4 CeMHHapCKOe 3aHsITHE 7-8 5
Br160pouHBbIif TPHEMOYHBIH U TEKYIIN
KOHTPOJIb.
Jlekuus. Oco6eHHOCTH Ten10Boit 7 5 6 n
TeSMa padoThI neveil, 0CHOBBI HX pacyeTa 9-10
CeMHHApCKOE 3aHITHE 5
Tema | Jlexkumus. PymrnoTepmMudeckue neun 7 .12 5 4
6 CeMHHApCKOE 3aHITHE 5
Tema Jlexknusa. Bpamawmmecs ne4yu 1/ 7 6
7 NPOU3BOJCTBA CTPOUTEIbHBIX 13-14 5 +
MaTepuajIoB
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CeMHHapCKOe 3aHITHE 5
Jlekuus. O0uue npuHUUIBI pad0ThI U
Tema | K1accupuKanus MJIa3MOXUMHYECKHX 5
8 peaKkTopoB 15-16 4
CeMHHapCKOe 3aHITHE 5
®opMa aTTecTauuu 19
Bcero 9acoB 1o IUCOUIUIMHE B CEIBMOM
et A 108 | 36 | 36 36

cemecTpe
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[Tpunoxenue 2

MUHUCTEPCTBO HAYKHU U BBICILEIO OBPA3OBAHNS POCCUMCKOM OENEPAIINN
DEJIEPAJIBHOE 'OCYJAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIbHOE YUPEX/IEHME BBICIIEI'O OBPA3OBAHNS

«MOCKOBCKHI TTIOJIMTEXHAYECKWI1 YHUBEPCUTET»
(MOCKOBCKMI1 TOJIATEX)

Hamnpasnenune noarorosku: 13.03.01 Temnosnepreruka u TEMIOTEXHUKA
OII (mpodmiib): «TemnosHepreTnyeckue yCTaHOBKH, CUCTEMBI M KOMIUIEKChI»
®opma o0yyeHus: ouHast

Kadenpa: «I[IpomblnieHHas TEMI0 HEPreTHKA

®OH/I OHNEHOYHbLIX CPEJACTB
O AMCIUITVIMHE

«BbICOKOTEMIIEPATYPHBbIE MPOLECCHI U YCTAHOBKH»

Mocksa
2022



IHacnopt ¢oHIa O1LIEHOYHBIX CPEICTB

Tadmuma 1
K IPWIOKEHHUIO 2

BBICOKOTeMlIepaTypHLIe MmpouecCol U YCTAHOBKH

DI'OC BO 13.03.01 TenjioTexHHKA M TelJIOOHEPreTHKA

KOMIIETEHIIUH Ilepeuenb komnoneHToB | TexHoJsorus ®opma Crenenu ypoBHeil 0CBOEHHUS
NMHIEKC OOPMYJINPOBKA (popmupoBanus OLICHOYHOI'0 KOMIIeTeHI M
cpecTBa
OIIK-3 | CnocobOeH 1eMOHCTPUPOBATH 3HaTh: METOAMKU cOopa u | Jleknus, OK3aMeH, ba3oBeIii ypoBeHb: CIOCOOCH

MPUMEHEHHE OCHOBHBIX aHaJIM3a UCXOTHBIX CEMHHapCKHe TECTUPOBAHUE y4acTBOBaTh B cOOpe U aHaln3e

CIO0COOO0B IOJIyYEHUS, JAHHBIX JUJIS 3aHSTHS, MCXOJTHBIX TAHHBIX IS

npeoOpa3oBaHus, TPAHCIOPTA U | MPOSKTUPOBAHUS pelieHue MPOEKTUPOBAHUS SHEPTOOOBEKTOB U UX

UCIIOJIb30BaHUs TEIIOTHI B HHEProoOBEKTOB U UX CUTYallMOHHBIX 3JIEMEHTOB B COOTBETCTBHH C

TEIUIOTEXHUYECKUX YCTAaHOBKAX | JIEMEHTOB B 3azad, HOPMATHUBHOM TOKYMEHTaIUEH.

1 CUCTEMAaxX COOTBETCTBUH C CPC [ToBbIIEHHBIN YPOBEHB: CIIOCOOCH
HOPMAaTHUBHOM y4acTBOBaTh B cOOpe U aHalu3e
JIOKyMEHTaluen UCXOJHBIX JAHHBIX JIJIS

yMeThb: coOupaTh U
AHAJTM3UPOBATh UCXOIHBIC
JTaHHbIE IS
IPOEKTHPOBAHUS
HHEProoOBEKTOB U UX
HIIEMEHTOB B
COOTBETCTBUHU C
HOPMAaTUBHOMN
JIOKyMEHTaluei;
BJIa/IeTh: METOJaMHU
cbopa u aHanuza
WCXOJIHBIX JTAHHBIX IS
IPOEKTHUPOBAHUS
SHEPrOOOBEKTOB U UX
3JIEMEHTOB B
COOTBETCTBHUH C
HOPMAaTUBHOMN

NPOEKTHUPOBAHUS SHEPrOOOBEKTOB U UX
3JIEMEHTOB B COOTBETCTBUU C
HOPMAaTUBHOM TOKYMEHTalUEH IpU
HCIIOJIb30BAaHUH THUIIOBBIX METOJOB
KOHTPOJISI peXKUMOB pabOThI
TEXHOJIOTMYECKOro o00pyA0BaHUs € UX
MOCJIEYIOLIUM aHAJIU30M




[Tpunoxenue 3

TunoBble KOHTPOJILHBIE 3aJaHUS WV HHbIEe MATEPUAJIbI, HE00X0AUMbIE IS
OlleHKH 3HAHWI, yMEeHHUI1, HABBIKOB U (WJIH) ONbITA AeATEJIbHOCTH,
XapaKkTepu3ylIuXx 3Tanbl (OPMUPOBAHNS KOMIIETEHIUI B IIpoLecce
O0CBOEHHsI 00pPa30BaTe/ILHOI NPOrpaMMbl B paMKaxX Y4eOHOMH THCHHUIJIMHBI

HepequL NMPaAaKTHYICCKUX paﬁoT o TMCIOMIIJIMHE

. Pacuer sHepreTtnueckux napamerpo BTVY.
. Onpenenenre pacxoa0B TOILIMBA.
. Pacuer cocraBnstonux MarepuaibHOro OanaHca.
. CTpykTypa ypaBHEHUN MaTepUaIbHBIX OaTaHCOB.
. PacueT maTepuanbubix 6amancos BTII.
. PacueT nieanbHbIX, HEPABHOBECHBIX U PABHOBECHBIX MPOIIECCOB.
. Pacyer cocTaBisomux TemnaoBoro 6anaxca.
. TerioBo# 6anaHC TEMIOTEXHOIOTHUECKOTO PEaKkTopa.
9. 30HaNbHBIE TEIIOBbIE OATaHCHI.
10. TerioBrle OaaHCHl OTAEIBHBIX DJIIEMEHTOB TEILIOBOM cxeMbl BTYVY.
11. TenuoBble u 3HEpreTHUeckue d6anancel BTY.
12. Pacuer npounsBoautensHoct BTY.
13. Pacuer BpeMEHHM TEIUIOTEXHOJOTMYECKOW 00pabOTKM MaTepuaioB B
peakTope.
14. InUTeNbHOCTh HArPEBa U IJIABJICHHUS] TEPMUYECKH TOHKUX TEIL.

15. HarpeB u 11aBjaeHUE TEPMOMACCUBHBIX TEJ MPU MOCTOSTHHON TeMIEpaType
TUIABJICHUS U TEMIIEPATYPE CPEIBI.

0 1O\ W~
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11
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[Tpunoxenue 4

]BOHpOCLJlC3K$mMeHy

. KamepHbie u mpoxoHbIe MeUH.

. TeryioBo# pacyeT 3JIeKTPUICCKUX TTeUel COMTPOTUBIICHUS.
. Onpenenenne ycranoByieHHOM MotHocTH JIIC.

. PacueT nmosne3noi momuoct DIICH.

. Pacuet TernoBsix moteps I1IC.

. PexxuMbl paboThI mieumn.

. PazorpeB TEeMI0TEXHUUECKU «MACCUBHOI 3arpy3KH.

. PazorpeB TeninoTeXHUUECKU «TOHKOW» 3arpy3KH.

. PacdeT u KOHCTpyHpOBaHUE HATPEBATEIBHBIX 3JIEMEHTOB.

. Pekomenganmnm no KOHCTPYHMPOBAHUIO METAJUIMYECKUX HArPEBATEIICH.
. HarpeBarenu u3 tyrominaBkux MetamuioB ajis OIIC.
. Omnpenenenue JOMyCTUMOM YJIEJIbHONM TOBEPXHOCTHOM MOIIHOCTH

HarpcBaTcAd.

13

14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.

31
PYAHOT

32.
33.
34.
35.
36.
37.
38.
39.

. [lopsimok pacuera HarpeBateneit IIIC.

TurnoBble KOHCTPYKIIMU KAMEPHBIX U MMPOXOIHBIX MEYEH.

Kamepnsbie neun.

[Ipoxoansle meymn.

TonnMBOCKUTAOIINE YCTPOMCTBA.

Oco0eHHOCTH TEIIOBOM pabOThI IeUeld, OCHOBBI UX pacyeTa.
Temneparypa ropeHus.

Koa¢dunmenT nenonap30Banus Teria TOILIMBA.

Pacuer ropenus npupoIHOro rasa.

Pacuer ropenns masyra.

Tennonepenaya B neyax. KonBekuus.

N3nyuenue. [lepenaya temia u3iiydyeHUeM B revax.
TennonpoBoaHoCTs. Ilepenaya Temia TenaonpoBOAHOCTHIO B IIEYAX.
Br100p TOIIMBOCKHUTAFOIITUX YCTPONCTB.

Pynnorepmuueckue neum.

[Teun as mpou3BOACTBA KapOUaa KaTbIIHS.

ITeun st mpom3BoICTBA XKenToro ¢gocdopa.

[leun a1 BBITIIABKH 3JIEKTPOKOPYHA.

. Be16op pa®ounx TOKOB, HAPSHKEHUM U TEOMETPUUYECKUX Pa3MEPOB BaHH
EPMHUYECKHX TEUECH.

[Teun ang mpou3BOACTBA KapOUaIa KPEMHHUS.

[Teun rpaduranmu.

O pexxumax paboThl pyAHOTEPMUYECKUX MEUECH.

Bpaaronuecs neuu st IPOU3BOJICTBA CTPOUTEIIBHBIX MAaTEPUAIIOB.
Bpamaromuecs rneuu a1 MpoU3BOACTBA IEMEHTHOTO KIMHKEPA.
TuIoBpIE KOHCTPYKIMH BPAILIAOLINAXCS TIEYEH.

TenooOMeHHBIE YCTPONCTBA MTEYE MOKPOTO CIIOCc00a MPOU3BOICTRA.
BcerpoenHbie Temno00MEHHUKH.



40. Tena000MEHHUKH TE€YEH CyXOTo crocoda Mpou3BO/ICTBA.

41. TennoOOMEHHUKH M BpaIAlOIIUECcs YU JUIsl OTHEYIOPOB.

42. XooAWJIbHUKY Bpallamuxcs neuen. Ilnanerapueie u pexyneparopHble
XOJIOAWJIBHUKH.

43. XonoaunbHUKY Bpamaromuxcs nedei. KoaoCHUKOBbIE XOIOANIbHUKY.

44. X0noaunbHUUKHY TTeYel I MPOU3BOACTBA OTHEYTIOPOB.

45. Ileun KUMSIIIETO CIOS ¥ [IUKJIOHHBIE TIEYH.

46. IlpuHuMOBI pacyeTa NOpH MPOEKTHPOBAHUM BPAIIAIOIIMUXCA IECYEH.
MarepuanbHblii OaaHc.

47. llpuHuMOBl pacyeTa NOpHU MPOEKTUPOBAHWUU BPALIAIOLIUXCA IICUYEH.
TemuoBoi 6ananc.

48. OrmpeneneHue KOHCTPYKTUMBHBIX IMAPAMETPOB BpALIAMOIIMXCS TeyYel
MOKpPOT0 crioco0a Mpou3BOJICTBA.

49. OmnpeneneHre KOHCTPYKTMBHBIX ITapaMETPOB BpAILAIOUIEHCA I€YU C
LIUKJIOHHBIMH TETNIOOOMEHHUKAMU.

50. ITpuHIMIBI pacyeTa UUKIOHHBIX TEMJI000OMEHHUKOB U IEKApOOHU3ATOPOB.

S1. IlpuHumnel pacyeTa BpalalOMIMXCS MEYEH s MPOU3BOJICTBA U3BECTU U
KEepaM3uTa.

52. OOume npuHIUIBL padOThl U KiIacCU(UKALUS TIa3MOXUMHUYECKUX
PEaKTOpOB.

53. CrpyiiHbI€ PEAKTOPBHI C JIEKTPOLYTOBBIMH IIJIa3MOTPOHAMH.

54. Ctpytinble peaktopsl ¢ BU-miazmMoTpoHamu.

55. O6beMHbBIE PEaKTOPHI.

56. Pacyer HMCXONHBIX NAaHHBIX Uil MPOEKTUPOBAHUS IUIA3MOXMMHYECKOTO
peakropa.

57. Kputepuu suepreruueckoii spdexruBnoctu BTY.



[Tpunoxenue 5
IMpumeps! 3a1a4 1151 NPAKTHYECKUX 3aHATHI

3agava 1. Pacuer ynenpHOro CONPOTHUBICHHSI TEXHOJOTHMYECKHX 30H Ie4ei
IIPOU3BOJICTBA TEXHUYECKOTO KPEMHHS.

JInst TeOpeTHYECKOW OLIEHKH YJIEIBHOTO CONPOTHBICHHS TEXHOJIOTMYECKUX
30H KPEMHHUEBBIX I€YEH NMPUHUMAEM CIEAYIOUIYIO YIIPOIIEHHYIO CXEMY CTPOCHUS
PEaKIMOHHOTO MPOCTPAHCTBA:

1. 3o0Ha TBepAO(a3HBIX MPOLECCOB (BCe KOMIIOHEHTHI IIUXTHI TBEP/bIE,
TeMrepaTypa MOHOTOHHO MOBBIIIAETCS 10 BbICOTE 30HBI 0T 600 10 1873 K);

2. 30Ha miaBlieHUs (HAYMHAETCS pa3MIrdyeHUE MUHEPAIbHOW 4YacTH
IIUXThI, 3aKaHUYMBAIOIIIEECS TOJIHBIM IU1aBieHueM 1pu 2073 K);

3. 30Ha TeTepOreHHOro paciiaBa (IIOTHOYNAKOBAHHBINA YIJIEPOAMCTBIN
CJIOW, TOTPYKEHHBIM B BA3KUM pacIulaB KpemHe3ema. Temmeparypa mo mepe
3ariy0sieHust Bo3pactaeT, nocturas 2373 K Ha rpaHuiie ra3oBoil oJIOCTH);

4. lapaucax (yIJIOTHEHHAsl IIUXTa HCXOJHOTO COCTaBa, IOKPHITas
kopkoit SiC);

5. ["a30Bast moJIOCTH (30HA TYTOBBIX MPOIECCOB);

6. [lonoBas HacThUIb (Bs3Kas IIJAKOKapOWJHAs TMOpPUCTasi Macca C

MOJIOCTSIMH, 3aIIOTHEHHBIMA METAJUTUMYECKUM KPEMHHUEM).

[[luxTta coCTaBIAETCS W3 YETHIPEX OCHOBHBIX KOMIIOHEHTOB: KBapIuT,
JIPEBECHBIN yTroJib, HEYTIHON KOKC, Ta30BbIi YTOJIb.

BcenencrBue mnpoTeKaHUsT BOCCTAHOBUTEIBHBIX PEAKIMH pa3Mep YacTHI
BOCCTAHOBUTENS MO MEpE OIYyCKaHUs IIUXTbl MOHOTOHHO YMEHBIIAETCS OT
HAYaJIbHOTO JI0 HYJIsSI, MOdTOMY 3HaueHue H(O(PEKTUBHOTO HaMeTpa YacTHI]
YIJIEPOJUCTHIX MaTepUaJoB MPUHUMAEM PABHBIM IOJIOBUHE CPEIHEro JhaMeTpa
YacTULl, NOCTyNAIOIIUX HA KOJIOIIHHUK.

TemnepaTtypa peakuMOHHOM Cpe/ibl KPEMHUEBOM MEYM MEHSETCS B IIMPOKUX
npeaenax (ot 600 K na moepxHoctu kosiomHuka 10 2300 K Ha cTeHke ra3zoBoit
MOJIOCTH B TOPILIE JIEKTPOJIA).

Pacuer YOC mmxThl KpeMHUEBOM Teuu (30HA TBEP10(a3HBIX MTPOIIECCOB).

Hcxoonvie oannvie:

- remnepatypa 7' = 1473 K;

O¢ddexTuBHBIC TUAMETPHI YACTHUI] KOMIOHEHTOB IITUXTHI:

- kBapuut d; = 0,027 m;

- IpeBecHbIi yronb dr = 0,013 wm;

- HedTsaHOM KoKe d3 = 0,004 Mm;

- ra30BbIi yroub di = 0,008 m.

3nauenust ko3ppuunueHToB 4, B, C s KBapLMTa U ra30BOr0 yriis CUATAEM
PaBHBIMU COOTBETCTBYIOMIMM KO3 (ULIMEHTaM JIJIs1 KOKCa.



Pewenue:

[TapameTtp DopmyIibl Pesynbprar
VY nenbHas npoBOAUMOCTb, OM - M
1
K e Qi
&-10
3aChINKHA KBAPIIMTA, C| = I 4 = ( 0 D:JZT 1,21-107
A+——— 136+ —— -
B+ Cd| 2107 +20. 0,027
1
T 4107
3aCBINKH JPEBECHOTO yIuisd, ¢2 | X2 = 3 = 0.013 74,6
+—2_ 29+ ’
B+Cd? 2107 +17 . 0,013
1
¥z (1,25 107
3aCBIIKU HE(TSIHOTO KOKCa, €3 | Az = 4 = 0. o0 53.9
A+—=— 136+ — -
B+Cd; 2-107 +20. 0,004
1
1w (1,25 107"
3aCBINIKH Ta30BOr0 YIJIS, C4 Yy = 4 = 56,2
+— 136+ 0,008
B+Cd? 2107 4+ 20 0,008°
4
L
CMECH, Cs 242(4:': =0 50
i1 e+ 2%x (peleHrne METOI0M UTEepaIIHii )
VY aenpHOe IEKTPUYSCKOE 1 1
COMPOTHUBIICHUE IITUXTHI, P, Pr=—""= 50 0,02
Om M Az

3anaua 2. MarepuanbHbiii 0aaHc poliecca MoJHOTO TOPEHUs Ta3000pa3HOTo
torumBa (1o dhopmynam uz HopmatuBHoro merona).

1. UcxonHble naHHbBIE:

[IponeHTHBIN COCTaB ra30BOro TOIUIMBA, %o:

CHs=84.5
N,=7.8
H,O0=0.0
C2H6 =38
CO,=0.8
H,S=0.0
C3Hg = 19
0,=0.0
C4H1() = 09
CO=0.0
C5H12 = 03
H2 = 00

KoadduimenT pacxona okucauTens:
a=1.05



1.3. O6BbeMHast 107151 KUCJIOpOaa B OKUCIUTETIE:

K02 = 021

Brarocozep anue TOIIMBA, I/(M> CyX0oro TOILUIMBA):

D, =10

Bnarocozepkanue OKACIUTENs, I/(M> CyXoro OKMCINTEN):

Do = 10.

2. PacueT xapakTepuCTUK MaTEpUaILHOIO OajaHca MpoIecca ropeHus
TeopeTnyeckuii pacxon KHCJIOpO/ia, BHOCUMOT'O CyXHM

OKUCaHTENEM, M>/(M> TOIIMBA):
_2CH4_T + 35C2ZHE_1 + BC3HE_T + BACAHI0_1 + FCEH1Z 7

help =1.993
100
0.5CO 0.5H2 16H2S_1- 02
W_kucn = help + T _1TEI-I;I = = =1.993

TeopeTtnuecknii W JECUCTBUTEIBHBIA  PacXOJl CYXOro  OKHCIIMUTEJIS,
m>/(m® Tormsa):

W KIKCN

Wok_l = =9.512

Yok = o WioK_0 =9.938
V ebHbIE BBIXO(bI KOMIIOHEHTOB POAYKTOB ropeHus, M>/(M> Tommsa)

VY IeTIbHBIN BBIXOJ CyXHX TPEXATOMHBIX T'a30B:

CHA_T + 2C2HB_T + 3CIHB_T + 4C4H10_T + 5CEH12_T
help = - 1029
100
CO2_7 + CO_T + H2S
VROD2_pg = help + —— " mET T o

VY 1enbHBIN BBIXOJ BOASHBIX HAPOB:

2CHA_T + 3C2HE_T + 4C3HE_T + 5C4H10_T + BCEH12_1
help = e = 1.943

WHEOD _pg = help + % + 0.00124(0_1 + D_ok-Vor) = 2078

V IeBHBINA BEIXOJI a30Ta:

WINZ_pg = 00TNZ_T + (1 - KO2)-Vok = 7.968

VY IeNbHBIN BBIXOJ KACIOPOAA:

YOZ_pg = (e 1)-KO2 Yor_0 = 0.1

CyMMapHbIi yAENbHBIN BBIXOJ] IPOAYKTOB rOpenus, M>/(M> TOILINBA):
Weum_pg = YROZ2_pg + VH20_pg + WMNZ_pg + VO2Z2_pg = 11.184

[IponieHTHBIN cOCTaB MPOAYKTOB ropeHusi, %o:

RO2 = 100. TH0%PY _ g 79
WU _pg
WD
NZ = 100 ——=P3 _ 79 244
WU _p
HoO = 100. TH20P8 _ 4o o
WU _pg
02 = 100. 192-P9 _ 1 gg3

WU _p



3agaua 3. Onpenenurs Kakas J0Jisl TEIUIOThI CTOPAHUsl KOKCOBOro raza QP,=
17,6 mJIx/M> ocTanach HEMCIONL30BAaHHOM B pabO4eM IPOCTPAHCTBE TOIKH MU
HaJIM4UK B CyXMX npoaykrax cropanus CO B kommuectse 3% (V=3,9 m?).

3amaua 4. Paccuutarh TEIJIOBBIE MOTEPU MEUU. 3a30p MEXKIY ACTAIbI0 U
TEIUIOBOM m3oisiuued pekomenayercs npuHumarb 110+140 mm. TemnoBas
W30JISIIUS U3 IBYX CIIOEB: | CIIOH - MIaMOTOBBIN KUPIHY, TOIIINUHA, Oy = 65 MM; 2
CJIOM - BEpMHKYJIUTOBAS 3aChINKa, TOIIINHA, O = 250 MM.

Paccuurath MontHOCTh, HEOOX0UMYIO 11 Harpesa, KI1JI HarpeBa xomoaHOM
U TOpsiYEH TeUd, TeMIEepaTypy Hapy>KHOM CTEHKH, TEMIEPATypy MEXIY CIOSIMU
W30JISLUH.

n, d, Mmm MaTepual tanyrps °C tuap, °C 1, MM

12 65 ATIOMUHUN 460 20 350

[TnoTHOCTH amroMunus y = 2700 kr/m°.
Tennoemkocts amomuans C = 0,872 kJIx/kr-°C.
Pacuem:

OnpenensieM Maccy CTEpP>KHE:

7-d? 3,14-0,065°

[=12-2700 0,35=127,17xe

my, =n,-y

TE: Ny - YUCIO CTEPIKHEN;

Y - IWIOTHOCTh MaTepHuania CTEPKHEN;

d - anameTp cTepKHs;

| - nIMHA cTepKHS.

OHeprust i HarpeBa:

0=C-m,(t, —t,)=872-127,17(460 — 20) = 48792585,6 [l

rae: C - yaelbHas TEIIOEMKOCTh MaTepHalla CTEPKHEN

[Tone3nast MOITHOCTS:

P - 0 _ 48792585,6
73600 2-3600

rZIe: T - BpEMsl HarpeBa, IPUHUMAEM PAaBHBIM 2 4acaM.

BrinonHsieM 3CKU3 3aKaJIO4YHON €YU ¢ HAHECEHUEM Pa3MEpPOB

=6776,7Bm



280
410
910

1340

840
700

670
300
1300

Puc. 1. Dcku3 neun

OmnpenensieM BHYTPEHHIOIO TOBEPXHOCTh Neun Fi:
(A'B-2) + (B-C-2) + (C-A-2) =F,, m?

A=630 mm; B=670 mm; C=270 MM.

(630-670-2) + (670-270-2) + (270:630-2) = 1,537 m>

F, =1,537 M2

OnpenensieM HapyKHYIO MOBEPXHOCTh mamMoTta Fs:
(760-800-2) + (800-400-2) + (400-760-2) = 2,464 M2,

F, = 2,464 m?

OnpenensieM HapyKHYIO MIOBEPXHOCTH Ieun Fs:
(1260-1300-2) + (1300-900-2) + (900-1260-2) = 7,884 M2,
Fs; = 7,884 m?

OrnpenesnsieM CpeIHIOI MTOBEPXHOCTh MMTAMOTHOM KJIQJIKH
F, =\|F, - F, =4/1,537-2,464 = 1946 u’

OnpenensieM CpeIHION MTOBEPXHOCTh TETIOU30ISIIMOHHOMN 3aCHIIKHU:
F, =\JF, - F, =/2,464-7,884 = 4,407 »’

OnpenensieM Maccy IaMOTOBOW KITa/IKHU:

m, =y, F, -6, =2580-1,946-0,065 = 326z

rae: Yo = 2,58 v/m°




OnpenensieM MacCy TEIUIOU30JALIMOHHON 3aChIIKH:
m =y -F -5 =250-4407-0,25=275kz
rae: v, = 0,25 /M.
Macca xaponpo4HOro KOHTEHHepa:
m.=0.25-m, =0,25-127,17 =318xz
TerioBsie NOTEPH TE€UH:
t, —t
P — 6H H
nom 1 56 5W 1
+ + +
aHUP ’ F; ﬂ/(i ' F(s’ //i’m ' FW a
1
¢ - F, - IPMHUMAEM PaBHEIM 0.

Oap = 12 B/M?-°C, A = 0,15 Bt/M-°C, Ay = 1,25 Br/m-°C.
460-20
Bzom - 1 R 0’25 . 0’065 —IOSSBWZ
12-7,884 0,15-4,407 1,25-1,946

Mou1HOCTh, HEOOXOAMMAs JIJIsl HArpeBa JIETaId B CTALIMIOHAPHOM PEKUME:
pP=P +P  =67767+1055="78317Bm=7,.8317kBm

non nom

F

6H

TeMmeparypa MEXIy CIOSMH:

fo=t —P —Ou _460-1055—20% __4315°C
' 2 946

w w s >

TeMreparypa HapyKHOU CTEHKU:
P 20 1055

nom

tcm :tna + = +
" q, -F, 127,884

Hap

=3L1°C

CpGI[HHH TEMIICpAaTypa [IIaMOTOBOU KJIaAKW:
o _lutly _460+4315
“ 2

CpenHss TemrepaTypa TeIIOU30JISIIIUOHHON 3aChITIKU:
[l Tl _ 43154311
‘ 2

KomnuecTBo TCI1J1a, HCO6XOI[I/IMOG AJIs1 HarpeBa IaMOTOBOU KJIQAKN .
0, =C, -m,(t, —1,,)=980-326(445,7 —20) = 131466020 o

Cu = 0,98 xJIx/kr-°C

KonuuectBo Tera, HE00X0MMOE JIJisi HarpeBa BEPMHUKYJIUTOBOM 3aCHITTKU:
0,=C, m,(t, —t,,)=630-275(460 — 20) = 72765000 Joic

Cs = 0,63 xJlx/kr-°C

KosmmuecTBo Temna a1t Harpesa KaponpOYHbIX U3IAETUN:

0,., =C,, -m,(t, —t,,)=460-127,17(460 — 20) = 25739208 [

Hap

=4457°C

=2313

CYMMapHOG KOJIMYCCTBO TCILJIA IJI HAIrp€Ba KOHCTPYKIUU TICUYH
>0, =0, +0, +0,, =131466020+ 72765000 + 25739208 = 229970228 [l

JlericTBUTENBbHAS POIOJKUTEIIBHOCTh HArpeBa Mevu:

2.0, 229970228
T, = = =8,7 uaca

3600(P - P”z"’"j 3600(783 L7 - IOZSSJ




KII/I ropsiueli neuu:

P =0,866

77” - Pn(),’l + Pnom

KIIJI xos0aHO# mieun:
S %0

' ZQK +0,+P,, T
rac:
Qi = Qu + 0, =131466020+72765000=204231020 [T,

= 0,53

71 =8,7 gaca.

[Ipunoxenue 6

BOHpOCI)I AJIA CAMOCTOATECIBHOI'O U3YICHUA

1. Aspomexannueckue ycnosusa B BTVY.

2.  Hcnonb3oBaHHWE  aQHAIUTUYECKUX  PEHNICHWM  KPAaeBbIX  3a7a4
TEIJIONPOBOJAHOCTHU YISl ONPEAEIICHHs TPOAOKUTENIBHOCTU TEIIOBOW 00pabOTKH
TEPMUYECKU MACCUBHBIX TEI.

3. KonctpyktuBHas cxema BTII. TermmoBble M KOHCTPYKTHUBHBIE CXEMBI
HarpeBaTeNIbHbIX, OOXXHUIOBbIX, IUIABUJIBHBIX  yCTaHOBOK. WX  TexHuKo-
DKOHOMUYECKHUE MOKA3ATEIIH.

4. Tennosoii 6ananc BTY. Ctpykrypa TemnoBoro 0anaHca paboyeit KaMepshl.
OmnpeneneHue ciaraeMbIX TEIIOBOTO OanaHca pabodeil kaMephl.

5. Yaenbnasie pacxoasl TorumBa BTY. Oueprernueckuit Oamanc BTY u

PHEpro3arpaThl Ha Tpoliecchl. MaTepualibHbId 0ajJaHC BBICOKOTEMIIEPATYPHOTO
npoiiecca.



[Tpunoxenune 7
IIpuMepsbI TECTOBBIX 3aJaHUH

1) OcHoBHas (pyHKLIMS TIEUH:

1. oGecnieunThb CHIPHIO TPEOYyEeMyIO MPOYHOCTD;

2. o0ecreynTh ChIPhI0 TPEOYyEeMYIO BIIaXKHOCTD;

3. 00ecneuuThb ChIpbI0 TPEOYyEMYIO TIIOTHOCTH;

4. obecneynTh CHIPBIO TPEOYEMYIO TeMIlepaTypy.+

2) I'panuna MexXJy HHU3KOTEMIIEPATypHBIMH U BBICOKOTEMIIEPATYpPHBIMU
MPOLIECCAMH JICKUT B UHTEPBAJIE:

1. 550-750 °C;

2.500-700 °C; +

3. 600-700 °C;

4. 500-800 °C.

3) IIpsimoii Harpes 3T0:

1. Beigenenue Teria B caMOM HarpeBaeMoM Marepuarne; +

2. BolJiesieHre TeIia B HarpeBaTeIbHOM JJIEMEHTE;

3. Beigenenue Temia Ha TOBEPXHOCTH HArpeBaeMOro MaTepuana,

4. BeieneHue Temia CaMiuM MaTEPUAJIOM.

4) KocBeHHBII HarpeB 3To:

1. Het mpaBUJIbHBIX OTBETOB;

2. Brienenue Temiia BHe MaTepuaa ¢ Mmociaeay oM OCTHIBAHUEM;

3. Beienenue Temia BHE MaTepralia ¢ MociaeAy el Teronepeaadeii; +

4. Beigenenue Teria BHE MaTepuaa ¢ NoCIeyoled TeII00TAauEeH.

5) Ans OIIC HenpepbIBHOTO IEHCTBUS BHIOUPAIOT:

1. Bce oTBETHI BEpHBIE;

2. YUCJO TEIJIOBBIX 30H U MOLIHOCTh KaX/10W 30HBI euu; +

3. YMCIO TEMIOBBIX 30H U MOLUTHOCTh HarpeBaTeseil neyu;

4. 4nCno TEMIOBBIX 30H U MOIIHOCTh YHEPronoTPeOICHUS MEYH.

6) 3HaHKE YJEIBLHOI0 PAacXo/1a JIEKTPOIHEPTUH MTO3BOJISIET OLICHUTH:

1. sHepreTuyeckyo 3¢ (PEeKTUBHOCTH Tporiecca; +

2. HET NIPaBUJILHBIX OTBETOB,;

3. sHepreTuyeckyto YOPEeKTUBHOCTD CUCTEMBI;

4. snepreruueckuii KITJ ycTaHOBKH.

7) TemnoBou KIIJI xapakrepu3syer:

1. Het mpaBUILHBIX OTBETOB;

2. paboTy meun Kak MCTOYHHUKA YHEPTUH; +

3. paboTy meun Kak UCTOYHHKA TMTOTEPh;

4. paboTy ne4u Kak noTpeOuTensi SHEPTUu.

8) Koadppunment 3amaca momHoctH a1 II1C HenmpepbIBHOTO ACHCTBUSL:

1. k,=1,1+1,2; +

2. k;=1,01+1,26;

3. HeT npaBuIbHBIX OTBETOB,;

4. k= 1,15+1,27.



9) Koaddurument 3anaca momrHocTu A1t II1C nepuoandeckoro 1eMcTBUA:

l. ks =1,0+1,4;
2. Het npaBUIIbHBIX OTBETOB;
3. ks =1,2+1,6;

4. k=12+14.+

10) Temnory, HEOOXOAMMYIO ISl HarpeBa 3arpy3kd W BCIOMOTATEIbHBIX
PUCIIOCOOJICHH, CIIEAYET Ha3bIBATh:

1. Bce oTBETHI BEpHbIE;

2. OTHOCHUTEIIbHOM;

3. o0Omeii;

4. mosie3HOM. +

11) KoaddummenT 3amaca Ha HEyuTEHHbIE MOTEPU MOIIHOCTU MPUHUMAIOT
PaBHBIM:

1. HeT npaBuiIbHBIX OTBETOB;

2.1,2+1,5;

3.1,2+1,4; +

4.1,3+14.

12) PacueT ¢pyTepoBOK IPOBOJAT:

1. meronom l"aycca;

2. METOJIOM TOCIE0BATEIbHBIX TPUOIMKEHUI; +

3. Bce OTBETHI BEpHBIE;

4. METOOM NPSAMOYTOJIBHHUKA.

13) Tlorepu Temna yepes orepctre Harperoil 10 800-900 °C meun 3a cuer
KOHBEKIMU MOKHO ONPEJECINTD:

1. mo ypaBuenuto /JoOpoxorosa; +

2. o ypaBHeHu1o JJoOpoHpaBoBa;

3. Her nmpaBUJIbHBIX OTBETOB;

4. mo ypaBHEHUIO Jilnepa.

14) KoappuuueHT TenioBoro n3ayueHus Ajisi KpyIHbIX OTBEPCTUN U POEMOB
(coM3MEpHUMBIX C pa3MEPOM MEYHOTO MPOCTPAHCTBA) OEPYT PaBHBIM:

1.0,9;

2.0,5;

3.0,3;

4.0,8. +

15) KoadurmeHT TenioBoro n3mydeHus A MEJIKUX OTBEPCTUM TPUHUMATOT:
l. €ors = 1,01;

2. eom = 1,77;

3. Eots = 1,0, +

4. gors = 1,09.

16) Koaddunment quadhparMupoBanusi y4uThIBaeT:

1. Bce oTBETHI BEpHBIE;

2. rmyOWHY OTBEPCTHS M DKpaHUPYIOIee JEUCTBUE €ro CTEHOK; +

3. TOJIbKO TTyOMHY OTBEPCTUS;

4 skpaHupyrollee AHCTBUE CTEHOK OTBEPCTHS.

17) CTporo TEIIOTEXHUYECKH «MACCUBHBIMU» CUUTAIOT 3arpy3Ku, s



KOTOPBIX:

1. yncio buo 6oabmre 0,58;

2. yuciyo buo 6ombiie 0,70;

3. yucio buo 6oasme 0,50; +

4. gucgo bro menbme 0,50.

18) ITpu Temmneparype Beiie 700 °C npomuecc oXnaxaeHus IPOUCXO/IHT:

1. 3a cueT paccesHUs U3ITy4YECHUS;

2. HET IIPaBUJIbHBIX OTBETOB;

3. 3a cuer u3nydeHus; +

4. 3a cyeT U3JIy4eHUS U KOHBEKIIUHY;

19) BpeMs n30TepMHUUYECKOMN BBIAEPIKKH f5p; OOBIUHO 33/1aHO:

1. Bce oTBETHI BEpHBIE;

2. (hy3MUECKUMHU [TapaMeTpaMH TEXHOJOTUYECKOTO MPOLIECcca;

3. YCIIOBUSIMH ITPOLIECCA OXJIAXKICHUS,

4. yCIOBHUSMU TEXHOJOTMYECKOTO Mpolecca. +

20) llamoTHBIE MaTepUaIbl IPUMEHSIOTCS:

1. B BO3mymHOW (cnabokuciiol) armocepe U HEKOTOPHIX 3alIUTHBIX
yriepoJicoaepxkanmx armocgepax; +

2. Het npaBUJIBHBIX OTBETOB;

3. B BO3yIIHOM (cl1abokucion) atMmocdepe;

4. B HEKOTOPBIX 3aLIUTHBIX YIIIEPOACOAEPKAIIMX aTMOochepax.

21) JluHacoBple MaTepuajbl B Mapax IIENOYeH pa3pylialoTcs MpH
TeMIIepaType:

1. 1000 K;

2. 1000 °C; +

3. 2000 °C;

4.1200 °C.

22) MarHe3uToBbI€ U JI0JIOMUTOBBIE MaTE€pHaIIbl MOTJIOMIAOT Mapbl BOJBI IPU
TeMIlepaType:

1. HeT npaBuiIbHBIX OTBETOB;

2. ke 650 °C;

3. mmxe 600 K;

4. amxe 600 °C. +

23)  XpOMOMAarHe3uTOBbIE W  MarHe3UTOXPOMHUTOBBIE  MaTE€pUAJIbI
IIOJIBEPTarOTCsl BOCCTAHOBJIICHHID B BOCCTAHOBUTENBHBIX Ta30BBIX Cpelax IpHU
TeMIIepaType:

1. Her mpaBUIBHBIX OTBETOB;

2. 6omnee 1200 °C;

3. 6onee 1600 °C; +

4. menee 1600 °C.

24)  XpoMOMAarHe3uToBble =~ U  MarHe3UTOXPOMHUTOBBIE  MaTepHaJIbl
MOJIBEPTaroTCsl OKUCIICHUIO PU TEMITepaType:

1. ke 1600 °C; +

2. ke 1500 °C;

3. mmxke 1400 °C;



4. nmxe 1800 °C.

25) MW3-3a depenoBaHUs MPOLECCOB OKUCICHUS M BOCCTAHOBJICHUS
IPOUCXOJINT:

1. paccnauBanue GyTepoBKH;

2. ynpouenue GyTepOBKH;

3. pacTpeckuBaHue 0OMYpOBKU;

4. pacTpeckuBanue GyTepOBKU. +

26) KapbunokpeMHHeBbIe MaTEepHaIbl OKUCIISIFOTCS :

1. KHCIOPOJIOM BO3/YyXa;

2. Het npaBUIbHBIX OTBETOB;

3. KHCJIOPOJIOM BO3/yXa U MapaMu BOJIbI; +

4. mapamu BOJIbI.

27) KapObuaokpeMHHEeBbIE MaTepUalbl pa3pyIIatoTCs:

1. okucnuTensamu;

2. BOCCTAaHOBHUTEIISIMU;, +

3. menovyamMu;

4. TUAPOKCHUIAMU.

28) I'pacdutoBbie GyTEPOBKH OKHCIISIOTCS:

1. KUCIIOPOOM BO3AYyXa U MapaMH BOJIbI; +

2. TOJBKO MapaMu BOABI,

3. HeT npaBUiIbHBIX OTBETOB;

4. KACIIOPOJIOM BO3/yXa WJIM MapaMu BOJIBI.

29) Ipu Temneparype 950 °C npu paGore B atmocdepe xiiopa B TedeHue 72 4
YMEHBIIIAETCS TPOYHOCTD:

1. BBICOKOKpEMHHCTBIX MaTepuanoB Ha 6 %;

2. BBICOKOKPEMHHCTBIX MaTepuasioB Ha 12 %;

3. BBICOKOKPEMHHUCTBIX MaTepurainoB Ha 10 %;

4. BBICOKOKPEMHHUCTBIX MaTepUanoB Ha 5 %. +

30) Ipu temneparype 950 °C npu pabote B atmocdepe XJ1opa B TeueHue 72 9
YMEHBIIIAETCS] TPOYHOCTD:

1. nmHacoBbIX MaTepuanioB — Ha 17 %;

2. Het npaBUJIbHBIX OTBETOB;

3. IMHACOBBIX MaTtepuasioB — Ha 13 %; +

4. TMHACOBBIX MaTepuayioB — Ha 23 %.

31) IIpu Temneparype 950 °C npu pabote B atmocdepe xi0pa B TedeHue 72 4
YMEHBIIIAETCS TPOYHOCTD:

1. maMoTHBIX MaTepuanoB — Ha 24 %; +

2. MIaMOTHBIX MaTepuaioB — Ha 1,3 %;

3. IaMOTHBIX MaTepuaioB — Ha 34 %;

4. mamMoTHBIX MaTepuasioB — Ha 14 %.

32) Ipu temneparype 950 °C npu padote B atmocdepe XJ10pa B TeueHue 72 9
YMEHBIIIACTCS TPOUYHOCTD:

1. Marse3nanbHBIX ¥ XpOMOMAarHe3uaabHbIX MaTepuanoB— Ha 80 %;

2. MarHe3ualibHbIX MaTepuasioB— Ha 100 %;

3. HeT npaBuIbHBIX OTBETOB,;



4. MarHe3uanbHBIX U XpOMOMAarHe3uajibHbIXx MatepruanoB— Ha 100 %. +

33) 3a pexoMmeHayeMyI0 TeMIepaTypy paboThl HarpeBaTessl MPUHUMAIOT Ty
TEMIIEpaTypy, IPU KOTOPOH CPOK €ro Ciry>kKObl COCTABHT:

1. 40 000 u;

2.7000 g

3.10 000 4; +

4.9 000 u.

34) MakcuMaiabHO JOIYyCTUMOM TEMIEpaTypold CUUTAIOT TEMIeparypy, Mpu
KOTOPOH CPOK CITy>KObI HarpeBartessi paBeH:

1. HeT npaBuiIbHBIX OTBETOB;

2. 1000 u;

3.3200 u;

4.2000 4. +

35) IIpu ucnonb30BaHUM HarpeBaTeseit AuaMmeTpom 0oaee 6 MM MaKCUMaJIbLHO
JIONyCTUMAas TeMIepaTypa MOXKET ObITh YBEIMYCHA!

1. va 60 rpamgycos;

2. Ha 55 rpaaycos;

3. Ha 50 rpangycos; +

4. na 70 rpamycos.

36) Ilpu ymeHblIIEeHMM [aMaMeTpa HarpeBareis A0 | MM MaKCHMalbHO
JIOIyCTUMAas TeMIEpaTypa CHUKAETCS:

1. Ha 50 rpagycos; +

2.Ha 50 %;

3. Ha 60 rpaaycoB;

4.8 1,5 paza.

37) Eciu nuametp HarpeBarens 0,2—0,4 MM, TO MaKCUMAJIBHO JIOMYCTUMYIO
TeMIEepaTypy CleayeT NPUHSTh:

1. Ha 100+200 rpamycoB HUXKE TaOJUYHOM; +

2. Het npaBUIIbHBIX OTBETOB;

3. Ha 100+200 rpagycoB HMXE PaCYETHOW;

4. na 100+150 rpagycoB HIXe TaOJIMYHOM.

38) [IpenenpHas TemMnepaTypa UCIOIb30BAaHUS HArpeBaTeIsl 3aBUCUT OT:

1. mapaMeTpoB OKpY>KaroIliel Cpebl;

2. atMocdepsl, B KOTOPOii OH paboTaeT; +

3. atmocdepsl, B KOTOPOW OH MPOU3BE/IECH;

4. MOIIHOCTH, ITPH KOTOPOH OH padoTaerT.

39) Huxpom uMeeT BBICOKYIO KapOCTOUKOCTH:

1. no 1250 °C; +

2. 10 1250 K;

3. no 2250 °C;

4. no 1270 °C.
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