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1. He.]'[l/l, 3a/Iavu1 1 IIJIAHUPYEMbIE PE3YJIbTaTbl Oﬁy‘leHl/Iﬂ mo IMCIMIIJINHE

K OCHOBHBIM weNsIM OCBOEHHS JUCHUIUIMHBI «BBICOKOTEMIIEpaTypHble MPOLECCH U
YCTaHOBKHY CJIETyeT OTHECTH:

— (QopMupoBaHHMEe 3HAHUM O COBPEMEHHBIX MPHHIMIIAX, METONAX U CPEICTBAX
NPOCKTHPOBAHUS M KOHCTPYHUPOBAHHUS IPOMBIIUICHHBIX BBICOKOTEMIIEPATYPHBIX YCTAHOBOK,
UCTIBITAaHUN ¥ KOHTPOJIS X TEIUIOTEXHOJOTHYECKUX TapaMeTpOB;

— W3y4YeHHE CIOCOOOB MOBBIMICHUS A(PPEKTUBHOCTH SKCIUTyaTallud, HMPOEKTHUPOBAHUS M
KOHCTPYHMPOBAHMS IPOMBIIIICHHBIX BBICOKOTEMIIEPATYPHBIX YCTaHOBOK, BBIPA0OTKa HABBIKOB Y
CTYACHTOB CaMOCTOSATENBbHO (OpMyTUpOBaTb M  pemiaTh 3aJadyd  NPOCKTUPOBAHHUS U
KOHCTPYHPOBAHHUS BBICOKOTEXHOJIOTHYHBIX YHEPIeTUYECKUX YCTaHOBOK.

— TIOATOTOBKA CTYJCHTOB K JESTEIHHOCTH B COOTBETCTBHHM C KBaJU(UKAIMOHHON
XapaKTEePUCTHKOI OakanaBpa Mo HAIPaBJICHUIO, B TOM YHCIIe (POPMHUPOBAHHE YMEHHH IO BBISIBICHHIO
HEOOXOMMBIX YCOBEPIICHCTBOBAaHMI U pa3padOTKe HOBBIX, Oojee APPEKTHUBHBIX METOA0B
IPOEKTUPOBAHUS U KOHCTPYHUPOBAHMUS MPOMBIIIJICHHBIX BEICOKOTEMIIEPATYPHBIX YCTAHOBOK.

K ocHOBHBIM 3ajauamM OCBOEHHS AMCHMIUIMHBI «BbICOKOTEMIIEpaTypHBIE MpPOIECCH U
YCTaHOBKMY CJIETyeT OTHECTH:

— BBIpa0OTaTh HABBIKM y CTYJEHTOB CAMOCTOSTEILHO (POPMYIMPOBATh 3a/1a4d KOHTPOJIS U
TEXHHUYECKOHM TUAarHOCTUKH MPOMBIIIICHHBIX BBICOKOTEMIIEPATypHBIX YCTAHOBOK;

— HAYYHUTh MBICIIUTh CUCTEMHO Ha TpUMepax MOBBIIICHUS SHEpPreTuieckon 3(h(HeKTHBHOCTH
IPOMBIIUICHHBIX BEICOKOTEMITEPATYPHBIX YCTAHOBOK C YY4ETOM TEXHOJIOTHYECKHX, IKOJIOTUIECKUX U
HYKOHOMHYECKUX (PaKTOPOB;

— Hay4YUTh aHAJM3HPOBATh CYIIECTBYIOLIME METOIbI KOHTPOJIS U TEXHUYECKOH THAarHOCTUKU
MPOMBIIIJICHHBIX BBICOKOTEMIIEPATypHBIX YCTAaHOBOK, pa3pabaThiBaTh W BHEAPATH HEOOXOIUMBIC
M3MEHEHHSI B X KOHCTPYKLUH C TTO3UINHI MOBBIECHHUS YPPEKTUBHOCTH M SHEPTrOCOCPEIKECHNUS;

— nath MHQOPMALHMIO O HOBBIX METOJAX KOHTPOJII W TEXHHUYECKOW TUarHOCTHKHU
IPOMBIIUICHHBIX BBICOKOTEMIIEPATYPHBIX YCTAaHOBOK B OTEUECTBEHHOH M 3apyOe)KHOM MpaKTHKe,
pa3BUBaTh CIIOCOOHOCTH OOBEKTHBHO OLEHUBATH IPEUMYIIECTBA M HEJJOCTATKH TAKUX METOJIOB, KaK
OTEYECTBEHHBIX, TaK U 3apYOEIKHBIX;

— HayYuTh aHAIM3WPOBATh pE3yJIbTATHl MPOSKTHPOBAHHUA M pacyeTa MPOMBIIIICHHBIX
BBICOKOTEMIIEPATYPHBIX YCTAaHOBOK, MPOU3BOAUTH MOUCK ONTUMHM3ALIMOHHOTO PEIIEHHs ¢ TOMOIIBIO
BCEBO3MOYKHBIX METO/IOB.

OO6yuenue o qucuMIinHe «BbicokoTeMnepaTypHble MPOLECChl U YCTAaHOBKHY HAIPaBIECHO
Ha (popMUpOBaHUE y 00YHAIOLINXCS CIEAYIOINX KOMIETEHIUI:

Koa u HauMeHOBaHNe KOMIIETEHIIU A HH}II/IKaTOpr JOCTHKCHUSA KOMIICTCHIIUN

NIIK-2.1. YuacTtByer B pa3paboTKe CXeM pa3MeIIeHUs
OI1/] B COOTBETCTBUU C TEXHOJOTHUEN MPOU3BOJICTBA
HIIK-2.2. Cobnromaet npaBuiia TEXHOIOTUUECKON
JTUCIUILTAHBI TIPH MIPOBEICHUN MTPOPUITAKTHISCKUX
OCMOTPOB M TEKYILIETO PEMOHTA

HIIK-3.1. YaactByeT B pa3paboTKe CXeM pa3MeIIeHus
OI1/] B COOTBETCTBUU C TEXHOJIOTUEN TPOU3BOCTBA
HIIK-3.2. Cobmroaet npaBuiia TEXHOJIOTUUECKON
JUCHUIIIUHBI nipu sKkcrutyataruu OI1]]

HIIK-3.3. BIOHSAET TEMIOBBIE U THIPABINYECKUE
pacyeTsl TEXHOJIOTUUECKUX CUCTEM, MTPOLIECCOB U
00opyaoBaHus

[IK-2. CriocoOHOCTH YIpaBIsATh
nporeccamu 3kcruryaranuu Ol B
COOTBETCTBHUH C TEXHOJIOTHEH
MPOU3BOACTBA

[1K-3. CriocoOHOCTH K BBIIOJIHEHUIO
pacueTroB u noctpoenuto cxeM OIT/I ¢
HCIOJIb30BAHUEM COBPEMEHHBIX
MIPOrPaMMHBIX CPEICTB




2. MecTO IMCUMINVIMHBI B CTPYKTYpe 00pa3oBaTeIbHOM NPOrpaMmbl

JlucumiuinHa OTHOCHTCA K 4acTH, (HOpMHPYEMOH yYacTHHKaMH OOpa30BaTEIbHBIX

oTHolIeHu 0y10ka b1.

«BbIcOKOTEMIIEpAaTypHBIC TPOIECCHl M YCTAaHOBKHM»  B3aWMOCBSI3aHbI  JIOTHYECKH U
COJIEPIKATEIIPHO-METOUYECKH CO CIEAYIOMUMU JUCIUTITHHAMH U TipakTrukamu OOIT:

— TermoBblie ¥ aTOMHBIC JIEKTPOCTAHIINH;

— KoTenbHbIe YCTAaHOBKH H MapOTeHEPATOPHI.

— TemnosHepreTHYeCKUEe CHCTEMBI TPOMBIIIJICHHBIX MPEANPUATHH;

— DHEepreTU4eCKuii KOMITJIEKC TIPOMBIIIUICHHBIX MTPEIITPHUTHIA,

— DKCIUTyaTanus TeIUIOOHEPTeTHYSCKUX YCTAHOBOK U CUCTEM.

3. CTpykTypa u coaep:kaHue TUCIHUNINHBI
OO6mmast TpyA0€MKOCTh TUCIMIUIMHBI cocTaBiisgeT 3 3aueTHbie enuHuIlb (108 qacoB).
3.1 Buabl yueOHO# padoThI M TPYA0EMKOCTD

3.1.1. Ounas dpopma oOydeHUs

Ne n/m . KosmnuectBo CemecTpsl
Bun yueoHoii paboTbl
4acoB 7 cemecTp
1 AyIUTOpPHBbIE 3aHATHS 72 72
B ToMm unce:
1.1 Jlexuun 36 36
1.2 CemMuHapCKUe/MPAKTUICCKUE 3aHATHS 36 36
1.3 JlaGopaTopHbIe 3aHATHS - -
2 CamocrosiTesibHas pabora 36 36
B ToMm unce:
2.1 TectupoBanue 8 8
2.2 CaMOoCTOsITeIbHOE U3YUCHHE 28 28
3 IIpomexyTouHast aTTecCTANMS
3adet/nud.3a4eT/7K3aMeH 3ayer 3ayer
Hroro 108 108
3.2 TemaTunueckni IJIAH U3yYeHUA U CIUTLIHHBI

3.2.1. Ounas dpopma oOyueHus

TpyaoeMkocThb, yac
AyautopHasi padoTa %
=
> o o w 2
Ne Pasznenbi/Tembl o - 2 8 5 a; 55| L e
] (=
n/n JUCIHUILIUHBI 154 § =3 2 = e = § 2 g Lg
= = < 9 & ? S O =
88 |8 | EF|§
= o
1 | Pa3gen 1. Beenenue. 3 2 1
2 | Pazgen 2. KamepHbie U IPOXOHBIE 15 5 5 5
1eyu.




3 | Pazgen 3 Pacuer u KOHCTpyHpOBaHUE 15 4 6 5
HarpeBaTeNbHbBIX 3JIEMEHTOB.

4 | Paznen 4. TunoBble KOHCTPYKLIUU 15 5 5 5
KaMEpHBIX M MPOXOJIHBIX MEUEH.

5 | Pazmen 5. OcobeHHOCTH TEIIOBOM 15 5 5 5
paboThI Meyei, OCHOBBI X pacyeTa.

6 | Paznen 6. PygnoTrepmuyeckue neyu. 15 5 5 5

7 | Paznmen 7. Bpamaroniuecs neuu s
MPOU3BOJCTBA CTPOUTEIbHBIX 15 5 5 5
MaTepHaJIoB.

8 | Paznmen 8. O0mue npuHIMIBI pabOTHI U
KJaccu(UKanus mia3MOXUMHYECKIX 15 5 5 5
PEaKTopOB.

HUroro | 108 36 36 36

3.3 Conpep:xkanue TUCUMILIMHBI

Pasgen 1. Beenenmne.

[Ipenmer, 3agaun U cojepkaHue AUCUUILIMHBL. POJIb BBICOKOTEMIIEPATYPHBIX YCTAHOBOK B
noBbIIeHNH 3P PEeKTUBHOCTH PabOTHI TEIIO3HEpreThyeckoro komiuiekca P®. OcHOBHBIE TEPMUHbI
u onpenenenusa. Kiaccupukanys NpOMBIIUIEHHOTO BBICOKOTEMIIEPATYPHOIO 00OPYIOBaHMUS.
BricokoTeMnepaTypHble XUMHUECKUE PEAKTOPHI (II€YH U MIIa3MOXUMHYECKHE PEAKTOPBI).

Paznen 2. KamepHble 1 IpOXoAHBbIE MY H.

TemnoBoil pacueT IMEKTpPUYECKUX Ieded compoTuBieHus. OnpeneneHue yCTaHOBICHHOU
MomHoCcTH. PacueT mone3noit MmomrHocTH. PacdeT TernoBeix moteps. Pexumbl paboTel meun. Pesxxum
HarpeBa. Pa3orpeB TEIUIOTEXHUYECKH «TOHKOW» 3arpy3ku. Bpems pasorpesa OIIC. Pasorpes
TEIJIOTEXHUYECKU «MAaCCUBHOW» 3arpy3ku. Pesxum oxitakaenus 3arpys3ku. Pesxxum u3otepMudecKon
BBIJIEPKKU. PekoMeH1anum 1no BpI00pY pyTEepOBOYHBIX MaTEPHAJIOB.

Paznen 3. Pacuer M KOHCTpYHpOBaHHe HArPeBATEJbHBIX 3JIEMEHTOB.

Pexomenanmu no BeIOOpY MaTepuasa ¥ KOHCTPYMPOBAaHHUIO Harpemaresneil. Pexkomenaanuu
[0 KOHCTPYMPOBAHMIO MeETa/NIMYeCKuX HarpeBareneil. KapOopyHI0Bble »sieKTpoHarpeBaTenn
(KBH). Hucunumua monubaena ([IM). HarpeBatenu u3 TyroruaBkux metamuioB. OmpeneneHue
JIOITYCTUMOW YJI€IbHON MOBEPXHOCTHOW MOIIHOCTH HarpeBatens. Pacuer pasmMepoB HarpeBarteliei.
OnpezneneHre OpUEHTHPOBOYHOIO CpoKa ciykObl HarpeBartesel. Ilopsiok pacuera HarpeBaTeneil.

Pasnen 4. TunoBble KOHCTPYKIMHM KAMEPHBIX M MPOXOAHBIX MeYei.

Kamepnsie neun. [Tpoxoauslie neun. TonmmMBOCKUTaOIKAE yCTPOUCTBA.

Paznen 5. OcoGenHoCTH Ten10BoM padoThI Neyveil, 0CHOBBI MX pacyera.

Temneparypa ropenus. Koapduuuent ucnonb3oBaHus Temia TomuuBa. PacdeT ropeHus
npupogHoro rasza. Pacder ropenmsa wmasyra. Temmonepemasa B mewax.  M3imydenwe.
TennonpoBoHOCTE. BEIOOP TOMIMBOCKHUTAIOMINX YCTPONUCTB.

Paznen 6. PynnorepmMuueckue nevu.

Ileun nns mpowmsBojcTBa KapOuaa kanblus. Ileun s mpousBojcTBa kentoro ¢ocdopa.
[Teun 11 BBITUIABKH 3JEKTPOKOpYHJA. BbiOop paboumx TOKOB, Hamps>KEHUH M FEOMETPUUECKUX
pasMepoB BaHH pyJIHOTepMUYeckux medeid. Ileum st mpomsBojacTBa kapbuna kpemHus. [leun
rpaduranuu. O pexrumax paboThl pyTHOTEPMUYECKUX MEeYEH.

Paszpnen 7. Bpamaromuecs ne4u AJisi IPOU3BOJCTBA CTPOUTEIbHBIX MATEPHAIOB.

TunoBble KOHCTPYKIMU Bpamaronmxcs neyeid. TernmooOMeHHbIe yCTpoiicTBa Medeil MOKpOro
cnocoba  MPOM3BOACTBA.  BcTpoeHHblE — TEIUIOOOMEHHUKH.  TemaooOMEHHHMKH — TeYei.
TemiooOMEHHUKHM W BpalllaloUlfecsl MeYd JJisi OTHEYIOpPOB CyXOro crocoba MpoU3BOJICTBA.
XoNOAWIBHUKKA Bpawmarouuxcs mneded. IlnaHerapHsle M peKynepaTOpHbIE  XOJIOAWIBHUKH.
KonocHMKOBBIE XOJIOMWIBHUKHU. XOJOAWIBHUMKM IT€YEH I MPOU3BOJICTBA OrHEYNopoB. lleun




KHUIISIIIETO CJI0Sl M UMKJIOHHBIE Teud. [IpuHIumnel pacuera npu MpOEKTUPOBAHUU BPAILIAIOIIMXCS
neyeil. Martepuanbhpiii 6anmanc. TermoBoit Oamanc. OnpeneneHue KOHCTPYKTUBHBIX MapaMeTpOB
BpaIAlONIUXCs MeYeil MOKporo cmocoba mpowmsBojacTBa. Meroauka pacuera E.M. Xomoposa.
OmnpenernieHHe  KOHCTPYKTHUBHBIX  IAapaMETPOB  BpPAILAKOIIECHWCS NE€Yd € LUKIOHHBIMU
TeriooOMeHHuKaMu. [IpUHIMMIBI pacueTa IMUKIOHHBIX TEINIOOOMEHHHKOB M JE€KapOOHM3aTOPOB.
[IpuHUMIIBI pacyeTa BpallaroIIMXCcs evel JUisl IPOU3BOICTBA U3BECTU U KEpPaM3HTa.

Paznen 8. OOmue npuHOMnbl padorsl M KiIaccupukanus IMIa3MOXMMHYECKHX
PeaKTopoB.

CrpyiiHble PEaKTOPHI C SJIEKTPOAYTOBBIMH IIa3MoTpoHamu. CtpyitHbie peakTopsl ¢ BY-
wiasmMoTponaMu. OObeMHBIE peakTopbl. PacueT HCXOMHBIX JaHHBIX JJIS MPOEKTUPOBAHUS
IJIa3MOXUMHUYECKOIO PEAKTOpA.

3.4 TemaTrnka ceMHHAPCKUX/MIPAKTHYECKUX M J1a00PATOPHBIX 3aHATHH

3.4.1. CemuHapCcKue/MPaKTUICCKUEC 3aHATHS

CemuHapckoe 3anstue 1. «BBenenuey.

Cemunapckoe 3anstue 2. «KamepHbsle ¥ IPOXOAHBIE EUN.

CemMuHapckoe 3asstue 3. «Pacuer U KOHCTpyHpOBaHHE HarpeBaTEIbHbBIX 3JIEMEHTOBY.

Cemunapckoe 3ansaTe 4. « TunoBble KOHCTPYKIMHM KAMEPHBIX M IPOXOAHBIX HeUeii».

CemuHapckoe 3asstue 5. «Oco0eHHOCTH TEIIOBOM paboThl ITeUel, OCHOBBI UX PACUETA».

Cemunapckoe 3anstue 6. «PyqHOTepMUYECKHE eUn».

CemuHapckoe 3asstue 7. «Bpaiaroiuecs neuu Ajs Ipou3BOJCTBA CTPOUTEIbHBIX
MaTepHaIOB BUS.

CemuHapckoe 3asstue 8. «O01ue npuHIuIbl paboThl U KiaccupuKaius
IUIa3MOXUMHUYECKUX PEAKTOPOBY.

4. Y4eOHO-MeTOAMYECKOEe U MH(POPMALIMOHHOE O0ecIeYeHue

4.1 HopmaruBHbie 1okyMeHThI 1 'OCTbI

1. TOCT 34518-2019. Ileun npomsllIEeHHBIE U arperatsl Tenosble. [IpaBuna oprannzannn
Y TIPOM3BOICTBA pabOT, KOHTPOJIb BBIIOJIHEHUS U TPEOOBaHUA K pe3ysibTaTaM padorT.

2. TOCT 2.745-68. Enunas cucreMa KOHCTPYKTOPCKOW JokyMeHTanuu. OO0o3HaueHus
yCIOBHblE Tpaduueckue B cXeMaxX. OJIEKTpOHAarpeBaTelld, YCTPOHCTBA M YCTaHOBKHU
AIIEKTPOTEPMUYECKHUE.

3. TOCT 4.153-85. Cucrema mnokazaTteneil kadectBa npoaykuuu. OOopynoBaHue
anexkTporepMuueckoe. HoMeHknaTypa nokasarenen.

4. TOCT 12.2.007.9-93. be3omacHOCTh 3JEKTpOTepMHUUECKOro obopynoBanus. Yacts 1.
OO6mue TpeGoBaHuUA.

5. TOCT 12.2.007.9.8-89. Cucrema cranaapToB Oe3omacHocTH Tpyaa. OOGopynoBaHue
anekTpoTepmuueckoe. [leun anexrponnakoBoro neperiasa. TpedboBanust 6€30MaCHOCTH.

6. 'OCT 12.2.007.9.1-95. be3omnacHOCTb 31€KTPOTEPMUYECKOro obopyaoBaHus. YacTts 3.
YactHble TpeOOBAaHUS K AIEKTPOTEPMUYECKUM yCTPOMCTBAM MHAYKLIHMOHHOTO U MPSMOT0O Harpesa
COINPOTHUBIIEHUEM U UHIYKIIMOHHBIM 3JIEKTPOIIEYAM.

7. TOCT 12.2.007.10-87. Cucrema craHgapToB 0€30MaCHOCTH TpyAa. Y CTaHOBKH,
TEHEpaTOpbl M HAarpeBaTeld WHIAYKIHOHHBIE AJI DJIEKTPOTEPMHH, YCTAaHOBKM M T'€HEPATOpPHI
yIbTpa3ByKoBbIE. TpeGoBaHUs 0€30MMaCHOCTH.

8. I'OCT 21139-87. I'enepaTopbl U YCTaHOBKHM BBICOKOYACTOTHBIE IPOMBIIUICHHBIE IS
MHAYKIIMOHHOTO U AU3JIEKTpUUEcKoro Harpesa. OOmIre TeXHUUYECKUE YCIOBUSI.

9.TOCT 27209.1-89. O6opynoBanue dsnekTporepmuueckoe. [leuyn 3IEKTPOILIaKOBOTO
neperviaBa. MeToabl UCIBITAHUH.



10. TOCT 27209.3-90. O6opynoBaHuE 3IEKTPOTEPMUUECKOE. DIEKTPOIICUH JYTOBBIE Py THO-
TepMHUUecKue. MeTo1bl UCTIBITAHUH.

11. TOCT 27209.2-90. O6opynoBaHue 3JICKTPOTEPMHUECKOE. JIEKTPOIEUU TyTrOBBIC
psIMOTrO HarpeBa. MeTo bl UCTIBITAaHU.

12.TOCT 27209.3-90. O60opyaoBaHue 3MEKTPOTEPMHUECKOE. DIEKTPOIIEYH JyTOBBIC Py IHO-
TepMHuYecKre. MeTo1bl UCTIBITAHUH.

13. TOCT 27209.5-91. OGopymoBaHue 3JIEKTPOTEPMHUUECKOE. DIIEKTPOICUYH IIa3MEHHEIE.
MeToabI UCTIBITAHUH.

14. TOCT 27209.4-91. OGopymoBaHue 3JIEKTPOTEPMHUIECKOE. DIEKTPOICUYH SJIEKTPOHHO-
Jy4yeBble. MeTo bl UCIIBITAHUM.

15. T'OCT 27729-88. Ileun nyrosele cranemniaBuiabHble. HopmaTuBel pacxoa 3HEPruH.

4.2  OcHoBHas JuTEpaTypa

1. Makapos, A.H. TermnooOMeH B 3JI€KTPOIYTOBBIX U (haKeIbHBIX METALTYPTUIECKUX MeYaXx,
U DHEPreTHYEeCKNX YCTAaHOBKax [DJNEeKTpOHHBIA pecypc|: yuel. mocodume — DIEKTpPOH. JaH. —
Canxkr-IlerepOypr: Jlans, 2014. — 384 c.

2. Tennodusuka, TEMIOTEXHUKA, TETI000MeH. TeriomacconepeHoc. TOMmIuBO U OTHEYOPBI.
TerutoBast pabora niedeid. JlabopaTopHBIN IPAKTHKYM [ DIEKTPOHHBIN pecypc]: yued. mocodue / B.A.
ApyTIOHOB [H Ap.]. — OnekTpoH. naH. — Mocksa: MUCUC, 2007. — 136 c.

3. baiipameBckuii b.A. OCHOBBI pallMOHaJIbHON YTUJIM3ALMU TEIUIOTHI C MOBEPXHOCTEN
MIPOMBINUICHHBIX Tledeid. M3BecTus BhICIINX yueOHBIX 3aBEACHUN M SHEPreTUYEeCKUX 00beInHEHUN
CHI'. Duepreruka- 2011. Nel

4. OcuoBHoe o0opyaoBanue ADC [DneKTpoHHBIH pecypc]: yueb. mocodue — DIeKTPOH. JaH.
— Mumnck: "Bpmaiimas mkoia', 2015, — 288 c.

5. zto3ep B.4. TerotexHuka u TemnoBas padbora neueil: YuebHoe nocodue [DIeKTpOHHBIN
pecypc]: yueb. mocodbue — DnektpoH. gan. — Cankrt-IlerepOypr: Jlans, 2017. — 384 c.

4.3 JlomosiHMTeILHAS JUTEpaTypa

1. ®uwumonos, O.I1. Tennodusuka, aBTOMaTH3aMsI U SKOJIOTUS MPOMBIIIJICHHBIX MeYeH.
Meroanueckue ykazaHus [DnexkTpoHHBIM pecypce] : meron. ykas. / HO.II. ®dumumonos, K.C.
latoxun, C.H. [lIu6anoB. — DnekTpoH. jan. — Mocka: MUCHUC, 2006. — 27 c.

2. Slxy6enko U.A. TexHonornueckue Nporecchl MpoU3BOICTBA TEIJIOBON U AJIEKTPUUYECKON
sHeprun Ha ADC: yueOHOe mocobue IUisi By30B [DIEKTPOHHBIN pecypc]: ydueb. mocodue / U.A.
Axy6enko, M.3. [Iunuyk. — DOnektpoH. gaH. — Mocksa: HUAY MUDU, 2013. — 288 c.

3. Bacunbuenko HO.B. (pen.) Temnnorenepupytomiye yctaHoBkY (4acTth 1). YuebHoe nmocoOue.
— benropon, U3a-so BI'TY um. lllyxosa, 2008. — 162 c.

4. Bacunpuenko H0.B. (pen.) Temnorenepupytolye ycTaHOBKH (4acTh 2). YuebHoe nmocodue.
— benropon, U3n-so BI'TY um. lllyxosa, 2008. — 148 c.

5. Kuxap I''"1. Kotenpnble yctanoBku TOC: TeroTeXHUUECKUE pacueTsl: yueOHoe mocodue
[DnexTpoHHBIH pecypc]: yueb. mocodre — DIeKTpoH. AaH. — MuHck: "Bpimniimas mxona", 2017.
— 224 c.

6. XypasneB A.A. PacueTsl MaTepHalbHBIX M JSHEPreTUUYECKUX OaTaHCOB NPH BBIILUIABKE
CTaJIM B TYTOBBIX CTAJICTIJIABUIILHBIX MIeYaX: y4eOHO-METONYECKOE MTOCcoOHe [ DTEKTPOHHBIN pecypc]
/ A.A. Xypasnes, B.®. Mricuk, A.B. )KnanoB. — Dnekrpos. nan. — ExarepunOypr: Yp®V, 2016.
— 128 c.

7. YCTpOMCTBO M MPOEKTUPOBAHHME JOMEHHBIX Medeil: ydeOHoe mocobue [DIeKTpOHHBIN
pecypc] / JL.LU. Karmutyn [u ap.]. — Dnextpos. nan. — ExarepunOypr: YpdVY, 2016. — 219 c..



4.4 DuleKTpOHHBbIE 00pa3oBaTe/bHbIE PecypChl

IIpoBeneHue 3aHATUH U aTTecTalMil BO3MOKHO B IMCTAHLIMOHHOM (hopMaTe ¢ NpUMEHEHUEM
CHCTEeMBI JUcTaHIMOHHOTO oOyueHust yHuBepcurera (CIO-LMS) Ha ocHOBe pa3paboTaHHBIX
Kaeapoil a1eKTpOHHBIX 00pa3oBaTesbHbIX pecypcoB (DOP) o Bcem pazzaenam nporpaMmsl:

Hazsanue D0OP
DHEpProycTaHOBKH BBICOKHX
apaMeTpoB

https://online.mospolytech.ru/local/crw/course.php?id=11993

Pazpabortannbiit DOP BKII0UaIOT MPOMEKYTOYHBIA U UTOTOBBIN TECTHI.

[Topsimokx mpoBeneHUsT padOT B AMCTAHIIMOHHOM (hOpMare yCTaHABIMBACTCS OTACIHHBIMU
PactopsDKEHHUSIMU TIPOPEKTOPA MO y4eOHOH paboTe M/WiIu IIEHTPOM y4eOHO-METOIMYECKON PabOTHI.

Kaxnplii  cTyaeHT oOecredeH WHIWBHUIYalbHBIM HEOTPAHWYEHHBIM  JOCTYIIOM K

3JIEKTPOHHBIM OubnuoTexam yauBepcutera (http://lib.mami.ru/lib/content/elektronnyy-katalog).

Cchlika Ha DJIEKTPOHHYIO0 OMOIHOTEKY:

https://online.mospolytech.ru/course/view.php?id=7621&section=1

[Tone3nsie y4eOHO-MeTOAMYECKHE M WH(GOPMAIIMOHHBIC MaTepHalbl IPEACTABICHBI Ha
caiiTax:

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

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

4.5 JluneH3noHHOE "u CBOOOIHO pacnpocTpaHsiemoe NMPOorpamMMHoOe
o0ecreuenue

1. MoiiOduc — poccuiickasi KOMITaHUA-pa3pabOTUNK 0€30MacHBIX O(UCHBIX PEIICHUH TS
0011eHUst 1 COBMECTHOM paboThl ¢ mokymeHnTamu (AnpTepHaruBa MS Office) https://myoffice.ru/

2. Ilnatdpopma nanoCAD — 510 poccuiickas tuarpopma sl TPOEKTUPOBAHUS H
MOJICIUPOBAHUs 00BEKTOB paziuuHoi cioxHocTu. [lognepxka hopmarto *.dwg u IFC nemaer ee
oTianuHbIM pemieHneM ais coBMmenieHus CAIIP- u BIM-texnonoruit. ®dyHkiuoHan miatdopMmsbl
MOXET OBITH pacumper c MTOMOIIIBIO CHeIHaJIbHBIX Moysen
https://www.nanocad.ru/support/education/

3. Cucrema tpexmepHoro moaenupoBanusi «KKOMITAC-3Dy
https://edu.ascon.ru/main/download/freeware/

4. VALTEC.PRG.3.1.3. [IporpaMmma aJisi TEIUIOTEXHUYECKUX U THJIPABINYECKUX PACUETOB
https://valtec.ru/document/calculate/

5. Onnaiin pacuetslt ABOK-COO®T https://soft.abok.ru/help _desk/

4.6 CoBpemenHble npodeccuoHaNbHBbIE 023bl JAHHBIX U HH(POPMaIlUOHHBbIE
CIIPaBOYHbIE CHCTEMbI

1. Poccuiickas HanroHanbHast OubinoTeka http://www.nlr.ru

2. OBC «YHuBepcurerckas Oubanorexa onian» https://biblioclub.ru/index.php

3. Hayunas snektponHas 6ubauoreka http://www.elibrary.ru

4. Poccuiickas rocyaapcTBeHHas Oubnuoreka http://www.rsl.ru

5. O6pasoBarensras miathopma FOPANT http:/www.urait.ru

6. «TexakcmepT» — cHpaBouYHas CHCTEMa, MPEIOCTABISIONIAs HOPMATHBHO-TEXHUYECKYIO,
HOPMaTUBHO-TIPaBOBYI0 HH(popManuio https://Texskcnepr.cailt/



http://lib.mami.ru/lib/content/elektronnyy-katalog
https://online.mospolytech.ru/course/view.php?id=7621&section=1
http://window.edu.ru/catalog/resources?p_nr=50&p_rubr=2.2.75.27.7&p_page=3
http://cyberleninka.ru/article/n/razrabotka-laboratornoy-ustanovki-po-spetsialnosti-promyshlennaya-teploenergetika
http://cyberleninka.ru/article/n/razrabotka-laboratornoy-ustanovki-po-spetsialnosti-promyshlennaya-teploenergetika
https://myoffice.ru/
https://www.nanocad.ru/support/education/
https://edu.ascon.ru/main/download/freeware/
https://valtec.ru/document/calculate/
https://soft.abok.ru/help_desk/
http://www.nlr.ru/
https://biblioclub.ru/index.php
http://www.elibrary.ru/
http://www.rsl.ru/
http://www.urait.ru/
https://техэксперт.сайт/
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7. HIT «c ABOK» — NOMOIIIHUK WHXEHEpa 10 OTOIICHUIO, BEHTWIIALINH, KOHAUITUOHUPOBAHUIO
BO3]1yXa, TeIJIOCHAOKEHHIO ¥ CTPOUTENBHOM Terutodusuke https:// www.abok.ru/

8. E-IOCBE — DnektpoHHblii 3konor. HesaBucumas wunpopManms O POCCHUCKUX
opraHu3aIusax, 0a3a HOpPMaTUBHBIX IOKYMEHTOB U 3aKOHOJIaTEIbHBIX akTOB https://e-ecolog.ru/

9. Unxenepnas cantexuuka VALTEC (katanor npoayKuuy 1 HOpMaTUBHAs JTOKyMEHTALIMS)
https://valtec.ru/

5. MarepuajibHO-TeXHHYECKOE O0ecIeYeHue

JUia mpoBeneHUs JIEKLUMOHHBIX 3aHATUN HCIHOJB3YIOTCA AyAUTOPUM, OCHAIllEHHBIE
KOMIIBIOTEPAMH, WHTEPAKTUBHBIMU JIOCKaMHU, MYJIbTUMEIUWHBIMH MPOEKTOPAMH U 3KPaHAMU:
AB2404, AB2415 u ayautopun obmero ¢ouaa. s mpoBeaeHUs CEMHUHAPCKUX U TaOOpaTOPHBIX
pabot ucnoabiyrorcs ayauropun: AB2406, AB1101 u ayautopun xkoprmyca YPBAH. TEXHOI'PA /]
MHHOBaMoHHO-00pa30BaTeIbHOr0 KoMILIeKca « TexHorpam, KOTOPBIN pacioioKeH Ha TEPPUTOPUN
B/IHX.

6. Meroan4eckne peKOMEeHIANNH

6.1 MeToauyeckne peKOMEHJANUM ISl TPeNoAaBaTe/isi MO0 OPraHU3alMU
00y4eHust

6.1.1 IlpenogaBaTens oOpraHu3yeT IPENOJAaBaHUE AMCLUIIMHBI B COOTBETCTBUU C
TpeOoBanusiMu «llonmoxkeHuss 00 opraHuzauuu oOpa3oBaTeIbHOro mporecca B MOCKOBCKOM
HOJUTEXHUYECKOM YHUBEPCUTETE U €ro (puiInanax», yrBepKIEHHBIM PEKTOPOM YHUBEPCUTETA.

6.1.2 Ha nepBoM 3aHSTUM IpenoAaBaTelb JOBOJAUT J0O CBEAEHHUS CTYJIEHTOB COJEp)KaHUE
paboueit mporpammsl qucuuruiHbl (PTIT).

6.1.3 IlpenogaBatens 0cOOEHHO OOpaliaeT BHUMaHUE CTY/ICHTOB Ha:

— BHUIBI U (POPMBI TIPOBEJCHHSI 3aHATHI MO JUCHUIUIMHE, BKIIIOYAs MOPSIOK MPOBEICHUS
3aHATUH C TPUMEHEHHEM TEXHOJOIMH JUCTAHIMOHHOTO OOY4YeHUS U CHUCTEMBI
qucTaHiMoHHoro ooydyenust ynusepcurera (CIO Mockosckoro Ilonurexa);

— BUJBL, COAEpXKaHUE U TOPSAIOK IMPOBENEHHUS TEKYILIEro KOHTPOJII YCIIEBAEMOCTH B
COOTBETCTBUM C (POHJIOM OLIEHOUYHBIX CPE/ICTB;

— Qopmy, coaepkaHHe M TOPAJOK IPOBEACHHUS IPOMEXKYTOUHOH arTecTaluud B
COOTBETCTBUU C (POHIOM OIIEHOUYHBIX CPEACTB, MperycMoTpeHHbIM PIT/I.

6.1.4 IlpenonaBarenb TOBOJUT J10 CBEICHHS CTYI€HTOB I'pa MK BHIMOIHEHUS Y4eOHBIX padoT,

npeaxycMmorpenHsix PI1/I.

6.1.5 IIpenogaBarens peKOMEHYET CTYJ€HTaM OCHOBHYIO U JIOTIOJIHUTENBHYIO JIUTEPATYPY.

6.1.6 IlpenogaBarens MPeAOCTABIIAET MEpPE]] MPOMEXKYTOUHON aTTecTaluel (9K3aMEHOM WJTH
3a4€TOM) CIIMCOK BOIPOCOB JUISI TOJTOTOBKH.

6.1.7 IlpenonaBarenu, KOTOpbIE MPOBOJAT JIEKIIMOHHBIE U MPAKTHUYECKUE (CEMUHApPCKUE)
3aHATHUS, COTJIACYIOT TEMAaTHYECKUH IJIaH MPAKTUYECKUX 3aHATUH, YTOObI MCHOJIB30BATH E€IUHYIO
cucteMy 0003HAaYEHUI, TEPMUHOB, OCHOBHBIX MOHSATHH JIHUCHUIUIMHBIL.

6.1.8 Ilpm nNOArOTOBKE K CEMHUHAPCKOMY 3aHSATHIO IO MEPEYHIO OOBSABICHHBIX TEM
IpenojaBaTeNio  HeoOXOAMMO YTOYHMTH IUIaH UX MmpoBeaeHus, corimacHo PIIJ[, mpomymats
(GOpMYIMPOBKH U cozepKaHHe Y4eOHBIX BOIPOCOB, BHIHOCUMBIX Ha OOCYX/I€HUE, 0O3HAKOMHUTHCS C
MIepEeYHEM BOIIPOCOB MO TEME CEMHHApa.

B xone ceMuHapa BO BCTYNHTEIBHOM CJIOBE PAaCKPBITh MPAKTUYECKYIO 3HAYUMOCTH TEMBI
CEMHUHApPCKOT0 3aHATHUS, ONPENEIUTh MOPSAJOK €ro MPOBEIEHUS, BpeMsi Ha 00CYXJIEeHUE Ka)XI0Tro
yuebHoro Bompoca. Mcmonb3oBaTh (pOHTANbHBIM ONpOC /JaBas BO3MOXHOCTb BBICTYIHTb BCEM
CTyJ€HTaM, IPUCYTCTBYIOIINM Ha 3aHATUH.


https://www.abok.ru/
https://e-ecolog.ru/
https://valtec.ru/
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B 3aximouuTenbHON 4acTH CEMUHAPCKOTO 3aHATHUA CIEIyeT MOJIBECTH UTOTH: JaTh OLIEHKY
BBICTYIIJICHUH KaXKJIOTO CTYZEHTA U y4eOHOM IpyMIIbl B LIEIOM. PacKpbITh MON0XKUTENbHbBIE CTOPOHBI
U HEIOCTAaTKU MPOBEIEHHOIO CEMHHAPCKOro 3aHsATHs. OTBETUTHh HAa BOMIPOCHI CTYJIEHTOB. BbinaTh
3aJlaHUA JJI CAMOCTOSITENIbHON pabOThI IO IOJATOTOBKE K CIIEAYIOLIEMY 3aHSTHUIO.

6.1.9 LlenecooOpa3Ho B X0z 3amUThl pedepaTos, 1aOOPaTOPHBIX pabOT, KYPCOBBIX pabOT U
IPOEKTOB 3a/1aBaTh BBICTYNAIOLIUM U ayJUTOPUHU JONOJHHUTEIbHBIE M YTOUYHSIOIIME BOIPOCHI C
EJIBI0 BBISICHEHUS UX MO3UIHIHA MO CYIIECTBY 00CYXIaeMbIX IPOOIeM.

Bo3MoxHO ITpoBeieHNE 3aHATUH U aTTeCTaluil B TUCTAHIMOHHOM (hopMaTe ¢ IPUMEHEHUEM
CHCTEMBI AMCTaHIIMOHHOTO 00y4enus yuusepcutera (CO Mockosckoro [Tonurexa).

6.1.10 Tlopsimox mipoBeneHHS pabOT B JUCTAHIIMOHHOM (opmaTe yCTaHaBIMBACTCS
OTJCIBHBIMU PACIOPSHKCHUSAMHU TPOPEKTOpa MO yueOHOH paboTe W/HWiIM LEHTpOM Yy4eOHO-
METOAMYECKON PabOTHI.

6.2 Meroguueckue yKazaHus JJs 00y4aOIIMXCS M0 OCBOEHUIO TUCHMIIIMHBI

6.2.1 Ctynenty He0OXOAMMO COCTAaBUTH JJIsi ceOsi TpaduK BBIMOJHEHHS y4eOHBIX padoT,
npenycmorpeHHbix PIIJ] ¢ yu€rom TpeOoBaHMU NpPYruX IUCHMIUIMH, M3Y4YaeMbIX B TEKYILIEM
cemecTpe.

6.2.2 Tlpu mpoBeNeHUU 3aHATHH U TPOIEIYpP TEKyIIeH M MPOMEKYTOYHOH aTTECTAlUU C
UCTIOJIB30BAaHUEM HHCTPYMEHTOB WH(MOPMAIIMOHHON 00pa3oBaTeNbHON Cpeapl AMCTAHIIMOHHOTO
oOpaszoBanus ynusepcurera (CIO Mockosckoro [lonuTtexa), kak BO BpeMsi KOHTaKTHON paboThI €
npernojiaBaTesieM, Tak M BO BpPEeMs CaMOCTOSTENbHOW pabOTBl CTYIEHT JOJDKEH O0eCHednTh
TEXHUYECKYI) BO3MOXHOCTh JTUCTAHIIMOHHOTO TOJKJIFOYEHUS K CHCTEMaM JIMCTAHIIHOHHOIO
oOyuenust. [Ipym OTCYTCTBHM TakoH BO3MOXKHOCTH OOCYIUTh CHTYallMI0 C TIpenojaBaTeieM
JUCIIATUTAHBI.

6.2.3 K npomexxyTouHOM arrecTaluy JAONYCKAaKTCs TOJIbKO 00ydaroliuecs, BbIIOIHUBIINE
BCE BUBI yueOHOU pabOoThI, MpeaycMOTpeHHbIe paboueii mporpammoit nucturuiuab (PTLT).

7. DOHI OLIEHOYHBIX CPEICTB
7.1  MeToabl KOHTPOJISI M OLICHUBAHUS Pe3yJIbTATOB 00y4YeHHUs

KoHTponp ycneBaeMOCTM W KadecTBa IOATOTOBKM IIPOBOAMTCA B COOTBETCTBUHU C
TpeOoBanusiMu "llonmokeHuss 00 opraHuzanuu o0pa3oBaTEeNbHOTO Ipolecca B MOCKOBCKOM
MOJIMTEXHUYECKOM YHUBEPCUTETE" .

JIns KOHTPOJISL yCIIEBAEMOCTH M KaueCTBAa OCBOEHUS TMCUUIIMHBI HACTOSAIIEH MPOrpaMMOun
IIPEyCMOTPEHBI CIEAYIOIINE BUIBI KOHTPOJIA:

— KOHTPOJIb TEKYIlIeH yCIIeBaeMOCTH (TEKYIIUHA KOHTPOJIb);

— IPOMEXKYTOYHAs aTTeCTalusl.

B mpouiecce 00yueHUsT MCTIONB3YIOTCS CIEAYIOUINE OLEHOYHbIE (POPMBbI CaMOCTOSTEIbHON
paboThl CTY/IEHTOB, OLIEHOYHBIE CPEACTBA TEKYILEro KOHTPOJS YCHEBAEMOCTH U MPOMEKYTOUHBIX
aTTeCTaIlni: TECT, 3a4eT.

OneHouHbIE CPENCTBA TEKYIIETO KOHTPOJISI YCIIEBAEMOCTH BKIIOYAIOT KOHTPOJIBHBIE BOIIPOCHI
U 3a71aHus B GopMe OJIaHKOBOTO TECTUPOBAHMS, JIJIsl KOHTPOJISE OCBOECHHUS 00y4aIOIUMUCS pa3aesioB
JUCLUIUINHBI — pELICHHE 3a/1a4.

OO0pa31bl TECTOBBIX 3a/IaHUM, KOHTPOJIbHBIX BOIIPOCOB U 33JaHUM JJIsl POBEACHUS TEKYILIETO
KOHTPOJISI, BOIIPOCOB ISl 3a4€Ta, IIPUBEEHBI B ITPHIIOKEHUN.
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7.2 1llkana u KpUTEpHH OLCHUBAHUS Pe3yJbTATOB 00y4eHHUsI

[Tokazaresnem olleHMBaHMsI KOMIIETEHIIMI HA pa3IMYHbIX 3Tanax ux GOpMUpPOBAHUS SIBIIIETCS
JOCTHKEHUE 00YJArOIIMMHUCS TIAHUPYEMBIX PE3YJIbTATOB O0YUYEHUS 0 JUCIHUILTUHE (MOIYIIIO).

dopma NpoMEeKyTOUHON aTTeCTalluU: IK3aAMEH.

[TpomexyTouHas arrectamus o0ydarommxcs B popme 3adera MPOBOJUTCS MO Pe3yJbTaTam
BBIMIOJTHEHHSI BCEX BUAOB Y4eOHOIl paloThl, MPEeIyCMOTPEHHBIX Y4YeOHBIM IUIAHOM IO JaHHOMN
JUCUHUILTMHE (MOIYJIIO), IPU ATOM YUUTBHIBAIOTCS PE3YJIbTAThl TEKYILEr0 KOHTPOJIS YCIIEBAEMOCTH B
TeyeHue cemecTpa. OleHKa CTENeHH TOCTHKEHHS OO0Yy4YaroUIMMUCS IUIAHUPYEMBIX Pe3yJbTaTOB
0o0y4yeHUs1 MO JUCUUIUIMHE (MOAYJI0) MPOBOAMUTCS IMpENojaaBaTesieM, BEAYIIUM 3aHATHUS IO
JUCIUILIMHE (MOIYJII0) METOJIOM 3KCHepTHOM oteHKU. [1o uToram npomexyToyHO! aTTecTallu 1Mo
JUCUHUILITMHE (MOJIYJII0) BBICTABIISIETCS OLICHKA «3aYTEHOY, «HE 3a4TCHOY.

K npomexxyToyHOW aTTecTaluy IOMYCKAIOTCS TOJBKO CTYACHTHI, BHIITOJHUBIINE BCE BUIBI
yueOHOMH paboThI, MPElyCMOTPEHHbIE paboueit MIPOrpamMMon o JUCLIUIUIMHE
«BpIcoKkoTEMIIEpaTypHBIE MTPOLIECCHI U YCTAHOBKUY.

IIkaja oueHuBaHus Onucanue

Boinonuens!l Bce BUAbl yueOHOM paboThl, npeaycMoTpenHsie PIII.
CTyneHT JeMOHCTPUPYET COOTBETCTBHE 3HAHUM, YMEHUMN, HABBHIKOB
MIPUBEJICHHBIM B Tabnuuax MoKa3aTenei, onepupyer
MPUOOPETEHHBIMH 3HAHHSIMH, YMEHUSMU, HABBIKAMH, IPUMCHSIET HX
B CHUTyalUsiX MOBBIIICHHON CIOXXKHOCTU. [Ipu 3TOM MOryT OBITH
JOMYIIEHbl HE3HAYUTEIbHbIC OIMOKH, HETOYHOCTH, 3aTPyIHCHHS
MpU AHAIUTUYECKHX OIEepalusx, IIEPEeHOCe 3HAHUM M yMEHUM Ha
HOBBI€, HECTAHAAPTHBIE CUTYAlIUH.

He Bemmonnen oauH wian Oonee BUAOB ydeOHOU paboOTHI,
npenycmorpeHHblx  PITJI.  CTyneHT JeMOHCTpUpPYET HEMNOJIHOe
COOTBETCTBHUE 3HAHUI, YMEHHI, HABHIKOB IIPUBEICHHBIM B TA0JIMIIAX
MOKa3aTeNel, AOMYyCKAIOTCs 3HAYUTEIbHBIC OIIMOKH, TPOSBIISIETCS
OTCYTCTBHE 3HAHUN, YMEHHM, HABBIKOB II0 psay IOKa3aTeleH,
CTYAEHT  WCHBITHIBAET  3HAUUTEIIbHBIE  3aTPYJHECHUS  MpH
ONEPUPOBAHUM 3HAHUSIMU U YMEHUAMU IPU UX MEPEHOCE HA HOBBIE
CUTYallHH.

3autreHo

He 3aureno

@DoH/IBI OIICHOYHBIX CPEJICTB MPEICTABIICHBI B IPHJIOKEHUHU K paboueii mporpamMmme.
7.3  OuneHo4Hsble cpeacTBa

7.3.1. Texyuuii KOHTPOJIb

Jly1g mpoBeieHUs TEKYIEro KOHTPOJIS IPUMEHSIIOTCS CIeAyIoLe (OpMBbl: pa3HOYPOBHEBBIE
3aJauu ¥ 3aJlaHus; YCTHBIM ompoc, cobece1oBaHue; TECT.

7.3.2. ITpomexyTOUHAs aTTECTAILS

[IpomexyTouHas arTecTalysi NPOBOAUTCS HA COOTBETCTBYIOIIMX (opMaM o0O0ydeHHs
cemecTpax B (hopme 3auera.

3auer IMPOBOAUTCA I10 6I/IJ'IeTaM, OTBCThHI MPEAOCTABIAIOTCA MHCBMEHHO C IMOCICAYIOUIUM
YCTHBIM cobeceoBanueM. buiersl GopMupyroTcst U3 BOIMPOCOB MPEICTaBICHHOI0 HIXKE repeyHs. B
OWJIeT BKITIOYAETCS OJIMH BOIIPOC U3 PAa3HBIX Pa3/IeioOB AUCIUIUIMHBI M OJHO MPAKTHIECKOE 3aJaHHe.
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IlepeueHp BOIPOCOB COOTBETCTBYET TEMaM, NU3YUEHHBIM Ha JIEKIIMOHHBIX U CEMUHAPCKUX 3aHATHUSIX
(mpuiaraetcst). BpeMs Ha MoAroTOBKY MMCbMEHHBIX OTBETOB — /10 20 MUH, YCTHOE coOece0BaHUE —
10 10 MUHYT.
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IIpunoxxenne

Cnucok BOIIPOCOB I MOATOTOBKH K 3a4€Ty

O 00 1 N DN K W —

W NN NN NDMNDMNDNDNDDNFE = = = =
SOOI NP, WD, OOUOIANWNM P WN—O-

31.

. Kamepnble u mpoxoaHble e4u.

. Tem1oBO# pacyer 3NEKTPUUYECKHUX IEUYEN CONPOTUBIICHUS.

. Onpenenenue ycrtanoBjieHHOW momHocTH DIIC.

. Pacuer nosesnoit momHoct OI1CH.

. Pacuet TennoBeix noreps JIIC.

. Pexxumbl paOoThl neun.

. Pazorpes TennoTeXHUYeCKn «MacCCUBHOW» 3arpy3KH.

. Pazorpes TenaoTeXHUYECKU «TOHKON) 3arpy3KH.

PacueT u KOHCTpyHpOBaHME HArPEBATENIbHBIX 3JIEMEHTOB.

. Pexomengaimu no KOHCTPyUPOBAHUIO METAJUIMUYECKUX HarpeBaTeJIeH.
. HarpeBaTenu u3 TyromiaaBkux MetaiioB s D1IC.

. Onpenenenne I0MyCTUMON yIeIbHOM MOBEPXHOCTHON MOIIIHOCTH HarpeBaTelis.
. [lopsnok pacuera HarpeBarenei J1IC.

. TuoBbIe KOHCTPYKIIMU KAMEPHBIX U MMPOXOIHBIX TICUCH.

. KamepHbie neuu.

. IIlpoxoansbie nevw.

. TormmBoC)KUraroLye yCTpoucTBa.

. Oco0eHHOCTH TEII0BOM pabOTHI I1€4Yei, OCHOBBI UX pacyeTa.

. TemniepaTypa ropeHus.

. KoadpunmenT ucmonp3oBaHus TeIjIa TOIUIHBA.

. Pacuer ropenust nmpupogHOro rasa.

. Pacuer ropenus masyra.

. Tennonepenaya B neyax. Koneekuus.

. U3nyuenue. [lepenaya Tersa n3iydyeHUEM B I€UYaXx.

. TennonpoBoaHocTs. [lepenaua Tensna TEMIONPOBOAHOCTHIO B IIEYAX.
. BB100p TOMIMBOCKHUTAIOMINX YCTPOMCTB.

. Pynnotepmuueckue neuu.

. [leun st mpousBoicTBa KapOUIa KaTbIIHsI.

. Ileun myst mpousBoacTBa kenToro (ocdopa.

. [leuwn 1151 BBITIJIABKY DJIEKTPOKOPYH/A.

Br100p pabounx TOKOB, HAPSKEHUH U TEOMETPUUECKUX Pa3MEPOB BaHH PyAHOTEPMHUYECKUX

neyeu.

32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.
43.
44.
45.
46.

[Teun ns mpousBoCTBA KapOuaa KPEMHHUS.

[Teun rpaduranun.

O pexxumax paboThl pyJHOTEPMUYECKUX MEYEH.

Bpamaromuecs nedn uisi IpOU3BOICTBA CTPOUTENBHBIX MaTEPUAIIOB.

Bpamaromuecs rneuu i NpoU3BOJICTBA LIEMEHTHOT'O KIMHKEpa.

THUITOBBIE KOHCTPYKIMH BPAILAOIIMXCS ITEUEH.

TennooOMeHHBIE YCTPOWCTBA MeYei MOKPOTro crocoda Mpou3BOJICTBA.

BcerpoenHble TenI000MEHHUKH.

TennooOMeHHHUKH Mevel CyXoro crnocoda mpou3BoICTBA.

TenooOMeHHUKY U BpalatoIfecs Me4YH JIJIsl OTHEYIOPOB.

XO0JI0IUIBHUKY BpallaoIuxcs rneuei. Ilnanerapusie 1 pekyneparopHbie X0JI0AUIBHUKY.
XOJIOAUIBHUKY Bpalaronmxcs neyei. KoJloCHUKOBbIE XOIOIUITbHUKH.

XOJI0IUIBHUNKHY II€YEH IS IIPOU3BOJICTBA OTHEYIIOPOB.

[leun KHTSIIETO CIIOS U NUKIIOHHBIE ITEYN.

[TpuHIMIBI pacueTa NpH MPOEKTUPOBAHUM Bpallaromuxcs neueil. MatepuanbHblil 6agaHc.
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47. IlpuHIMITBI pacyeTa Ipy MPOSKTUPOBAHUY Bpalnaronmxcs nedeid. TernnoBoit 6anaHc.
48. Onpenienenue KOHCTPYKTUBHBIX TapaMETPOB BpaILlAOIIUXCs Te4eld MOKporo crocoda
IIPOU3BO/ICTBA.

49. OnpeneneHne KOHCTPYKTUBHBIX IaPAMETPOB BPALIAIOIIEHCS IEYH ¢ IUKIOHHBIMU
TENI000MEHHUKAMH.

50. IIpuHLMIBI pacyeTa UUKJIOHHBIX TEIUIOOOMEHHUKOB U IeKapOOHU3aTOPOB.

51. IlpuHuunel pacueTa BpallatoIUXCs Iedeil AJ1 IPOU3BOJICTBA U3BECTU U KEPAM3UTA.
52. O6uue npuHUKIBI Pa0OThI U KJIACCU(PHUKALMS II1a3MOXUMUYECKUX PEAaKTOPOB.

53. CtpyiiHbie peakToOpbl C AJIEKTPOYTOBBIMU IIa3MOTPOHAMH.

54. Ctpyiinsie peakTopsl ¢ BU-miazMoTponamu.

55. OOBbEMHBIE PEAKTOPBI.

56. PacueTr MCXOIHBIX JaHHBIX JUIS IPOCKTUPOBAHUS IUIaA3MOXMMHYECKOTIO PEaKTOpa.

57. Kpurepun sueprerudeckoit a¢pdexkrupaocta BTY.

IIpumepHBIil nepevyeHb BOMPOCOB /I IPOMEKYTOYHOI0 TeCTUPOBAHUS

1) OcHoBHast pyHKIMS [T€YH:

1. obecnieunTh ChIpbIO TPEOYEMYIO IPOUYHOCTD;
2. obecneynThb ChIPHI0 TPeOyEeMYIO BIa)KHOCTB;
3. o0ecneunThb CHIPBIO TPEOYEMYIO IIIIOTHOCTD;
4. obecnieunTh CHIPBIO TPEOYyEeMyIO TEMIIEpaTypy.

2) I'pannnia Mex 1y HU3KOTEMITEPATYPHBIMU U BBICOKOTEMIIEPATypHBIMH MPOLIECCAMH JIKHT B
UHTEpBaJe:

1. 550-750 °C;

2.500-700 °C;

3. 600-700 °C;

4. 500-800 °C.

3) Ilpsimoii HarpeB 3T10:

1. Beigenenue tenia B CaMOM HarpeBacMOM MaTepHalIE;

2. Belienenue Teria B HarpeBaTeIbHOM YJIEMEHTE;

3. Beinenenue Temna Ha NOBEPXHOCTH HAarpeBAEMOro MaTepuala;
4. BeiieneHue Teria caMuM MaTepHaIoM.

4) KocBeHHBII HarpeB 3TO:

1. Her mpaBUiIbHBIX OTBETOB;

2. Bolgenenue Temia BHE MaTepralia ¢ MOCIeIyOIIMM OCThIBAHUEM;

3. Beirenenue Teria BHE MaTepyala ¢ OoCJIeqyOIIel TeIuIonepeaadei;
4. Beiienenue Teria BHE MaTepHalia ¢ OCJIeIYIOmeH TEeMI00TAaueH.

5) Hdns OIIC HenpepbIBHOTO NEHCTBUS BBIOMPAOT:

1. Bce oTBeTHI BepHBIE;

2. 9HCIO TETUIOBBIX 30H U MOIIHOCTD KaX/I0H 30HBI TICUH;

3. 4KCIIO TEIUIOBBIX 30H M MOIIHOCThH HarpeBaTeliel meuw;

4. 9HMCII0 TETIOBBIX 30H U MOITHOCTH SHEPTOMOTPEOICHUS TIEUH.

6) 3HaHUE yIETLHOTO Pacxoaa dIEKTPOIHEPTHUH TTO3BOJISET OIICHUTH:
1. sHepreTrueckyio 3¢ (HEeKTUBHOCTH MPOIIECCa;

2. HET IMpaBHUJIbHBIX OTBETOB;

3. sHepreTuuecKyro 3PGEeKTUBHOCTh CHCTEMBI,
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4. snepreruueckuit KIIJ[ ycranoBKkH.

7) Tennosoii KIIJ] xapakrepusyer:

1. Her mpaBUibHBIX OTBETOB;

2. paboTy ne4YM Kak UICTOYHUKA SHEPTHH;
3. paboTy meun Kak UCTOUYHHUKA [TOTEPh;

4. paboTy me4n Kak nmoTpeOuTesnst JHePTruu.

8) Koadpdunment 3anaca momnoctu st I1C HenpepbIBHOTO EHCTBHSA:
l.k3=1,1+1,2;

2.k3=1,01+1,26;
3. Het npaBUJIbHBIX OTBETOB;
4.k3=1,15+1,27.

9) Koaddurment 3amaca momuoctu 1yist I11C nepruoanueckoro neiCTBUs:
1.k3=1,0+1,4;

2. Het npaBUJIbHBIX OTBETOB;

3.k3=1,2+1,6;

4.k3=1,2+14.

10) Ternoty, HEOOXOIUMYFO JIJIsl HArPEBa 3arpy3KH U BCIIOMOTATEIBHBIX MPUCIIOCOOJICHUH,
CJIeTyeT Ha3bIBaTh:

1. Bce oTBETHI BEpHBIE;

2. OTHOCHUTEIIBHOII;

3. oO1ei;

4. none3HoMu.

11) KoaduuuenT 3anaca Ha HeydTeHHbIE TOTEPU MOIIHOCTH IPUHUMAIOT PABHBIM:
1. Her mpaBUIBHBIX OTBETOB;

2.1,2+1,5;

3.1,2+1,4;

4.1,3+1,4.

12) Pacuet QpyTepoBOK MPOBOJSAT:

1. meTonom I'aycca;

2. METO/I0OM TOCIIeI0BATENbHBIX MPUOIMKEHUIA;
3. Bce oTBETHI BEpHBIE;

4. METOZI0M MPSAMOYTOJILHUKA.

13) Ilorepu Tenna yepe3 orBepctue Harperot 10 800—900 OC meun 3a cueT KOHBEKLUU MOXKHO
OIPENIEIIUTB!

1. mo ypaBHenuto JloOpoxoToBa;

2. o ypaBHeHuto JloOpoHpaBoBa;

3. Het npaBujIbHBIX OTBETOB;

4. no ypaBHeHMI0 Diepa.

14) KoapuumeHT TernoBoro U3ay4eHus A1 KPYIHbIX OTBEPCTUH U TPOEMOB (COM3MEPUMBIX C
pa3MepoM MEYHOT0 MPOCTPAHCTBA) OEPYT PABHBIM:

1.0,9;

2.0,5;

3.0,3;
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4.0,8.

15) KoapummeHT TernoBoro u3aydeHus A1 MEIKUX OTBEPCTUN MPUHUMAIOT:
1. eotB=1,01;

2.eo1B=1,77;
3. eotB = 1,0;
4. gotB = 1,09.

16) KoaummenT nuagparMupoBaHus yUuTHIBACT:

1. Bce oTBETHI BEPHBIE;

2. TiryOMHY OTBEPCTHS U SKpaHUPYIOIIee IEHCTBUE €r0 CTEHOK;
3. TOJBKO TIIyOUHY OTBEPCTHS;

4 sKkpaHupYyOlLEee IEHCTBUE CTEHOK OTBEPCTHUS.

17) CTporo TemI0TEXHUUYECKH «MAaCCUBHBIMUY» CUUTAIOT 3arpy3KH, U1 KOTOPBIX:
1. uncao buo 6onbiie 0,58;
2. yucio buo 6onpmre 0,70;
3. uncao buo 6onbiie 0,50;
4. yncao buo mensire 0,50.

18) IIpu Temnepatype Boimie 700 0C nmponecc oxJaxaeHus MPOUCX0IUT:
1. 3a cueT paccessHUS U3ITyYCHNUS;

2. HET IMpaBHUJIbHBIX OTBCTOB,

3. 3a cYeT U3Iy4eHUs;

4. 3a cyer N3TYy4YCHUA U KOHBCKIWH.

19) Bpems n3orepMuuecKoi BbIAEPKKH tBbIJ] OOBIYHO 33JJaHO:
1. Bce oTBeTHI BepHBbIE;

2. hu3NUecKUMHU MapaMeTpamMH TEXHOJIOTUYECKOTO MTPOLIecca;
3. yCIOBHAMM NpOLIECCa OXTAKICHUS;

4. yCTIOBUSIMU T€XHOJIOTHUECKOTO MpOIlecca.

20) [IlamoTHBIE MaTepHaIIbl IPUMEHSIOTCS:

1. B Bo31ymIHOM (c1aboKUCIoi) aTMoc(epe U HEKOTOPBIX 3aIUTHBIX YTIEPOICOAePIKALIIX
atMocdepax;

2. Het npaBUJIbHBIX OTBETOB;

3. B BO3AYIIHO# (c1aboKucioif) atmocdepe;

4. B HEKOTOPBIX 3aAIUTHBIX YTIEPOACOAEPIKAIMX aTMOchepax.
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IIpuMepHbIii nepedyeHb 32124 1JIs1 CEMMHAPCKUX 3aHATHIA

3anaya 1. Pacuer yAenbHOTO COMPOTHUBIICHUS TEXHOJOTWYECKUX 30H Mevel MpOM3BOACTBA
TEXHUUYECKOTI0 KPEMHHUSL.

JJ1s TeOpeTHUECKOl OLEHKU YIeTbHOT'O COMPOTUBIICHHUS TEXHOJOTUYECKUX 30H KPEMHHUEBBIX
nevel MpUHUMAEM CIIETYIONIYIO YIPOIIEHHYIO CXEMY CTPOEHHUS PEAKLIMOHHOTO POCTPAHCTBA!

1. 3ona TtBepAO(da3HBIX MPOLECCOB (BCE KOMIIOHEHTHI IIUXTHI TBEpPJbIC, TEMIlEpaTypa
MOHOTOHHO TIOBBITIIAETCS 1Mo BhicoTe 30HBI 0T 600 10 1873 K);

2. 3ona muaBieHHUs (HAUMHAETCS  pa3MSArdYeHHE MHMHEPAIbHOM YacTH  IIMXTHI,
3aKaH4YMBaroIIeecs NOJHbIM TutaBienuem npu 2073 K);

3. 30Ha TeTepOreHHOr0 paciuiaBa (IJI0THOYIAKOBAHHBIN YTIIEPOIUCTHIN CIIOU, IOTPY>KEHHBIN
B BSI3KUH paciiiaB KpemHe3ema. TemmepaTypa 1o mMepe 3ariayOsieHus Bozpacraer, gocruras 2373 K
Ha TpaHUIle ra30BOM MOJIOCTH);

4. 'apancax (YIUIOTHEHHAs IIMXTa HCXOTHOTO COCTaBa, MOKphITas Kopkoit SiC);

5. I'a30Bas 1oy1oCcTh (30Ha TYTOBBIX MIPOLIECCOB);

6. IlomoBas HacThulb (BsI3Kas MNUTAKOKapOWAHAs TIOpHCTash Macca C  MOJOCTSIMH,
3aMOJIHEHHBIMH METaJUINYECKUM KPEMHHEM).

[[uxTa cocTaBiseTcs W3 YETHIPEX OCHOBHBIX KOMIIOHEHTOB: KBaplLUT, JAPEBECHBIH YroJib,
HE(TAHOM KOKC, Ta30BBIN YTOIIb.

BceneactBue npoTekaHusi BOCCTAHOBUTEIBHBIX peaklUii pa3Mep 4acTULl BOCCTAHOBUTENS T10
Mepe OIMyCKaHUS IIMXThl MOHOTOHHO YMEHBIIAETCS OT HAYaJIBbHOTO 10 HYJIS, MOTOMY 3HaueHHE
3 PEKTUBHOTO AUMaMeTpa YacTUIl YTJIEPOAMCTBIX MAaTEPUANIOB NPUHHUMAEM PaBHBIM IOJOBHUHE
CpeIHEro AMaMeTpa YacTHIl, MOCTYMAOUIINX Ha KOJIOIIHUK.

TemnepaTypa peakLIMOHHOM cpe/ibl KpEMHHEBOW M€YM MEHSAETCS B IIUPOKUX Ipenenax (oT
600 K na nmoBepxnoctu konomrHuka 10 2300 K Ha cTeHKe ra30BOM MOJIOCTH B TOPIIE DJICKTPOA).

Pacuer YOC muxThl KpEMHHUEBOM Te4H (30HA TBEPA0(A3HBIX MPOIIECCOB).

Hcxonanbie gaHHbIE:

- remneparypa T = 1473 K;

D¢ dexTuBHBIE AUAMETPBI YACTUI] KOMIOHEHTOB IIHUXTHI:

- kBapiut d1 = 0,027 m;

- npesecHbiit yrons d2 = 0,013 m;

- HedTsiHo# koke d3 = 0,004 m;

- ra3oBbIif yrosbs d4 = 0,008 M.

3naueHus ko3dpduumentoB A, B, C g kBapuuTa M ra3oBOro yris CUUTaeM paBHBIMU
COOTBETCTBYIOIIUM KO3((hUIIMEHTaM /sl KOKca.

3anaua 2. MarepuanbHbIil OajlaHC Ipoliecca MOJHOrO TOPeHHs Ta3000pa3HOro TOIIMBA (110
¢dopmynam uz HopmatuBHoro meroza).

HcxonHble naHHbIE:

[IporeHTHBIH cocTaB ra30BOro TOIIMBA, %o:

CHs=84.5
N,=7.8
H>O =0.0
C>Hs=3.8
CO2=0.8
H>S=0.0
CsHs=1.9
0,=0.0
CsHi0=0.9
CO=0.0

CsHi2=0.3
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H>=0.0

Koaddurment pacxoma oKUCIATENS:

a=1.05

1.3. OO6bemMHas 10751 KHCIIOPO/1a B OKUCITUTEIE:

KO, =0.21

Brnarocoep:xanue TOILUTHBA, I/(M> CyXOro TOIINBA):
Dr=10

Brnarocozepkanue oKUCIUTENs, I/(M> CyXOro OKMCIIUTENs):
Dok = 10.

3amaua 3. OnpenenuTh Kakas J0Js TEIIOThl CrOpaHHs KOKCOBOTO ra3a Quu= 17,6 MJlx/m>
OCTaJIach HEHUCIIOJIb30BaHHOW B pa00O4YeM MPOCTPAHCTBE TONKHU NPH HAJTUYUU B CYXUX MPOIYKTax
cropanus CO B komuuecTse 3% (Ver=3,9 M%).

3amaua 4. PaccunTtaTh TEMIOBBIE TOTEPU MEUU. 3a30P MEXKIY JAE€TAIBIO U TEIJIOBOU N30 IsIIUeH
pexoMenayercs npuHumath 110+140 mm. TemoBas uzonsauus u3 AByX Cl0OEB: 1 CI0W - HIaMOTOBBIN
KHPIUY, TOJIIMHA, O = 65 MM; 2 CIIOH - BEPMHUKYJIUTOBAS 3aChINKa, TOJMIIHHA, Oz = 250 MM.

Paccunrare MourHOCTh, HeOOXoauMyto it HarpeBa, KIIJl HarpeBa xononHo# u ropsiueit
MeYH, TEMIIEPATYPY HAPYKHOU CTEHKH, TEMIIEPATYPY MEXKIY CIOSIMH HU30JISIUH.

Ny d, MM MaTepuan teuyrp, °C tuap, °C 1, MM

12 65 ATIOMUHUN 460 20 350

[TnoTHOCTH amoMuHus ¥ = 2700 kr/m>.
Tennoemkocth amomunus C = 0,872 x/[x/kr-°C.
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