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1.  Heawn, 3an0aum 1 IUIaHUPYeMble Pe3yJbTAaThl 00yUeHUsl 10 JUCHUIITIHHE

K ocHOBHbIM 1ensiM ocBoeHus aucuuIUinHbl «lIpoekTupoBaHue U SKcIUTyaTanus
BBICOKOTEMIIEPATYPHBIX TEIUIOTEXHOJIOTMUECKUX YCTAHOBOK» CIIEyeT OTHECTH:

— (dopMupoBaHHE 3HAaHWK O COBPEMEHHBIX MPHUHIMIAX, METOJaX U CPEICTBax
MPOSKTUPOBAHUS U IKCIUTyaTAI[H BBICOKOTEMITEPATYPHBIX TEIJIOTEXHOJIOTHYECKIX YCTaHOBOK;

— U3y4YEHHUE CIIOCOOOB MOBBINMICHUS YPPEKTUBHOCTH IKCILTYaTAUU BBICOKOTEMIIEPATYPHBIX
TEIUIOTEXHOJIOTHYECKUX YCTAaHOBOK, BBIpa0OTKa HAaBBIKOB Yy CTYJIEHTOB CaMOCTOSATEIHHO
(dbopMyIIMpOBaTh U pemiaTh 3a7a91 MPOSKTUPOBAHUS YHEPTOYCTAHOBOK;

— TMOATOTOBKA CTYACHTOB K JCSITENBHOCTH B COOTBETCTBHH C KBATH(DHKAITMOHHOMN
XapaKTepUCTUKOM MarucTpa 1o HarpaBJiIeHHIO, B TOM YHciie JOPMUPOBAHUE YMEHUH 110 BBISIBICHUIO
HEOOXOAMMBIX YCOBEPIICHCTBOBAHMN M pa3paboTKe HOBBIX, Oosiee 3(PPEKTHBHBIX METOIOB
MPOSKTUPOBAHUS U YKCIUTYaTAI[H BICOKOTEMITEPATYPHBIX TEIIIOTEXHOJIOTHYECKUX YCTAHOBOK.

K ocHOBHBIM 3amgauaM OCBOCHUS JUCHUIUTHHBI «lIpOeKTUpOBaHWE W SKCILTyaTaus
BBICOKOTEMIIEPATYPHBIX TEIUIOTEXHOJIOTMUECKUX YCTAHOBOK) CIIEyeT OTHECTH:

— BbIpa0OTaTh HAaBBIKM Y CTYACHTOB CaMOCTOSTEIbHO (OpMyIMpOBaTH 3a/adyu
MIPOSKTUPOBAHMS U IKCIUTYaTaI[H BBICOKOTEMITEPATYPHBIX TEINIOTEXHOJOTHYECKIX YCTaHOBOK;

— HAYYUTh MBICIUTh CHCTEMHO HA MPUMEpax pemiaTh 3aadyd MPOSKTUPOBAHHS H
9KCITyaTalldd  BBICOKOTEMIEPATYpHBIX  TEIUIOTEXHOJOTMYECKUX  YCTAaHOBOK C  Y4YETOM
TEXHOJOTHYECKHX U SKOHOMHYECKHUX (PaKTOPOB;

— HAYYUTh aAHAIM3MPOBATHh CYIICCTBYIONIUE NPHHIUIBI M METOABl MPOSKTUPOBAHHS W
9KCILTyaTallid BBICOKOTEMIIEPATYPHBIX TEIUIOTEXHOJIOTUYECKUX YCTAHOBOK, pa3padaTbiBaTh H
BHEJPATH HEOOXOIMMbIE U3MEHEHHUS C TIO3UIIMIA MOBBIIIECHUS 3P PEKTUBHOCTH;

— 1aTh UHGOPMAIUIO O HOBBIX HAINIPABIICHUSAX U METOJIaX MPOCKTUPOBAHUS M IKCILTyaTaIlHH
BBICOKOTEMIIEPATYPHBIX TEIUIOTEXHOJIOTHYECKUX YCTAHOBOK B OTCUSCTBEHHOW U 3apyOeKHOUH
MPAaKTHKE, pa3BUBATh CIIOCOOHOCTH OOBEKTUBHO OLEHUBAThH UX MPEUMYIIIECTBA U HEIOCTATKH;

— HAYYUTh aHAJIM3UPOBATh PE3yJIbTAThl MOJICIMPOBAHMS MPOCKTHBIX U PA0OUYUX CHUTYyAIlHi,
MIPOU3BOIUTH MIOMCK ONITHMH3AIIMOHHOTO PEIICHUS C TIOMOIIBIO BCEBO3MOXKHBIX METO/IOB.

B pe3ynbrare ocBoeHUs1 00pa30BaTeIbHON MTPOrPaMMBbl 00YJIAFOIIIHIACS JOJIKCH:

— 3HATh METO/Ibl OOectieueHust becriepe0oitHoN paboThl, MPaBUIIBHOMN HKCILTyaTal[ii, PEMOHTA
U MOJEpPHM3AIMM  DHEPreTUYEeCKOro, TEIUIOTEXHUYECKOT0 M  TEeIUIO  TEXHOJIOTMYECKOTO
000py10BaHMUS;

— yMeTh obecrnieunBaTh OecriepeOoiiHyI0 paboTy, MPaBUIIBLHYIO SKCIUTyaTalldio, PEMOHT U
MOJICPHHU3AIMIO  HHEPreTHUECKOT0 OOOpYyAOBaHHWs, CpPEICTB AaBTOMATHU3AlMM W  3allUTHI,
AIIEKTPUYECKUX U TETIIOBBIX CETEH, BO3AYXOMPOBOJOB U Ia30MPOBOIOB;

— BIQJCTh METOJAAMH OJKCIUTyaTallMW, PEMOHTa W MOJICPHHU3AIMH SHEPreTUYCCKOTO,
TETUIOTEXHUUYECKOTO M TEIJIOTEXHOJIOTHYECKOTO 000y T0BaHUS

OO6yuenne mo nucruruinHe «l[IpoekTupoBaHHe M AKCIUTyaTalllsl BBICOKOTEMIEPATypPHBIX
TEIUIOTEXHOJIOTHUYECKUX YCTAHOBOK» HAIIPAaBJICHO HAa (JOPMUPOBAHUE Y OOYUAIOMIMXCS CIEAYIOLIUX
KOMIIETEHIIHI:

Koa n HauMeHOBaHMe KOMIIeTeH Mt HNHauKaTopbl J0CTHKEHUS] KOMIIEeTEHIIUH
K-3 NIIK-3.1. CriocoOeH 3KCIuTyaTupoBaTh
CriocoOHOCTB K OpraHu3anuu padot mno HHEPIreTUYECKOE U TETIJIOMEXaHUYECKOTo
AKCILTyaTaluy TeIUIOMEXaHHIECKOTO 000pyTOBaHHUS.
000pyI0BaHUS HNIIK-3.2. CriocobeH peMOHTUPOBATh

DHEPTEeTHYECKOE U TETIIOMEXaHUIECKOTO
000pyaOBaHUSI.

NIIK-3.3. CmocoOeH MOAEpHU3UPOBATh
HHEPIreTUYECKOE U TEeTJIOMEXaHUUECKOTO
000pyTI0BaHUS.




yCTaH

2. MecTo JTUCHUIIIMHBI B CTPYKTYpe 00pa3oBaTeIbHOM MPOrpaMMbl

I[I/ICL[I/IHJII/IHa OTHOCUTCA K 4YacCTu,

dbopMupyemasi ydacTHUKaMu 00Opa30BaTEIbHBIX

oTHomeHui 6;10ka b1 «Jluctunauael (MOIYIIN ).
«IIpoekTupoBaHUE U OKCIUTyaTalMsi BBICOKOTEMIEPATYPHBIX TEIJIOTEXHOJIOTHYECKUX

OBOK» B3aMMOCBSI3aHA JIOTHUYECKH U  COJEP)KATEIbHO-METOJUYECKH CO  CIEAYIOLUIUMU

aucuurimHaMu U npaktukamu OOIT:

— YrpaBieHue TeXHOJIOTHISCKHMH MPOIIECCaMU B TETUIOIHEPTETUKE U TETUIOTEXHUKE;

— CoBpeMeHHbIe TPOOIeMbl TEILNIOIHEPTETUKH, TEIUIOTEXHUKH U TETIOTEXHOJIOTU;

— IlepcriekTHBHBIE HANIPABJICHUS U SHEPrOocOEPEKEHNE B TEIJIOTEXHOJIOTUSIX;

— IIpoexTupoBaHre U IKCILTyaTalus TEIUIOPHEPTETHUECKUX YCTAaHOBOK;

— Mcnonp30BaHNE BTOPUYHBIX YHEPTOPECYPCOB B MPOMBITIIICHHOCTH.

3. CTpykTypa U cofep:KaHue QU CHUNINHBI

OO0mmas TpyA0eMKOCTh JUCIHUIUIMHBI COCTABJISICT MO OYHOM (GopMe oOydueHus 4 3adeTHBIC
enuHuIsl (144 gacos).

3.1 Buabl y4eOHO# padoThbl U TPYA0EMKOCTh

(o dhopmam oOyueHus)

3.1.1. Ounas ¢popma oOyueHus

Ne . KoauuyecTBo CemecTpbl
Buj yueOHoii padoThl
n/n 4acoB 3
1 AyIMTOpHBIE 3aHATHS 40 40
B ToMm uuce:
1.1 | Jlekun 10 10
1.2 | CeMuHapckue/mpakTHUECKUE 3aHATUS 30 30
1.3 | JJaboparopHble 3aHATHS - -
2 CamocTosiTe/ibHasi padoTa 104 104
3 IIpome:xyTOUHAS aTTECTALMSA
3auet/nud.3auer/7K3amMeH IK3aMeH 9K3aMEH
Hroro 144 144
3.2 Temaruveckuii NIJIaH U3Yy4YeHUS TUCIUTIUHBI
(mo popmam oOyueHus)
3.2.1. OuHnas dpopma 0OyueHust
TpyaoeMkocThb, yac
AynuTopHas pabora =
o o L = E
S = 2 Ss | B g
Ne Pa3aennl/TeMbl o - = X = aé 5 = L g
] (=
n/n JMCIUTTHHBI ® = s 5 =l 2 B = 21| 8 S
= = s 2 & S o =
SE | S ==&
= &
1 Tema 1. BeicokoTeMmiepaTypHbie 15 1 3 - - 11
TEIJIOTEXHOJIOTUYECKHE YCTAaHOBKH.




2 Tema 2. Opranusanusi NpOEKTUPOBAHUS 15 1 3 - - 11
BTY.

3 Tema 3. KoHCTpyKIIMOHHBIE MaTEpHaIbl 15 1 3 - - 11
BTY.

4 Tewma 4. OcHoBuble 1eMeHTsl BTY. 14 1 3 - - 10

5 Tema 5. BeicokoTeMITEpaTypHbIE 15 1 3 - - 11
TEII000MEHHHUKH.

6 Tema 6. Pacuer u ontumuzanus 14 1 3 - - 10
HagexuHoctu BTYVY.

7 Tema 7. KOMIIOHOBKAa KOHCTPYKTHBHBIX 14 1 3 - - 10
3J1eMeHTOB M pa3menieHue BTY B nexe.

8 Tewma 8. [lyck u Hanagka BTY. 14 1 3 - - 10
Tema 9. Dkcruryatauus BTY. 14 1 3 - - 10

10 | Tema 10. Opranu3zanus u npoBeeHUE 14 1 3 - 10
pemonToB BTY.

Hroro | 144 10 30 - - 104

3.3 Copepxxkanue TUCHHUILIUHBI

Tema 1. BoicokoTeMnepaTypHble TeIVIOTEXHOJIOTHYeCKHEe YCTAHOBKH.

BBoaubie mnonstus u onpeaenenus. Kiaccudukaums BTY. CTpyKTypHblE CXeMbl
TEIJIOTEXHOJIOTUYECKUX PEAaKTOPOB M arperatoB. VICTOYHMKHM 5JHEPruM B TEIJIOTEXHOJIOTHH.
TemioBele cXeMBbI TEIUIOTEXHOIOTMYECKUX arperaroB. TemIoTeXHu4eckre IPUHIUIBI OpraHu3aluu
TEIJIOTEXHOJIOTUYECKUX IIPOLIECCOB.

Tema 2. Opranuzanus npoekruposanus BTY.

Ucxonuple nanHble a1 mpoekTupoBaHus. Bwibop u pacuer oOopynoBanus BTY.
Hcnonp30BaHWE  €IUHOW  CHCTEMBl  IIPOEKTHO-KOHCTPYKTOPCKOM — JOKyMEHTallMM  IIpU
npoektupoBannn BTY. DOxonHomuueckas 3((EKTUBHOCTh MPUPOJOOXPAHHBIX MEPOTPHUSTHIA.
TpeboBanust obecriedeHHs >KU3HEAESITEIbHOCTH M NPOMBIIIIEHHON screTkd K BTY. Ouenka
KAau4eCTBA IMPOEKTHBIX PEHICHUM.

Tema 3. Koncrpykuuonnbie matepuainl BTY.

Ponp cTOMKOCTM KOHCTPYKLIMOHHBIX MAaTepraoB. MeTaluiMdyeckue KOHCTPYKIMOHHBIE
matepuaibl. OOmme CBOWCTBA M OCOOCHHOCTM MUHEpANbHBIX MaTepuanoB. OrHeynopHble
MaTepuaibl U u3aenus. MeToauka moaoopa CTOMKOTO padodero orHeymnopa. Termon30asiuoHHbIe
Mmatepuaisl. CTpouTenbHble MaTepuaibl. HOBble KOHCTPYKIIMOHHBIE U CTPOUTEIBHBIE MATEPUAJIB.

Tema 4. OcHoBHBbIe 2s1emeHTHI BTY.

Knaccudukanus snementoB BTY. ®dynnamentsl u ocHoBanus. Kapkacel. OrpaxaeHus.
KoncTpykuuu apyrux y3nos padboueil kamepsl. ['azoxonpl. TpyOonpoBoHbIE KOMMYHUKAITUH.

Tema 5. BeicokoTeMnepaTypHbIe TEII000MEHHUKH.

Knaccudukanus n oOmias xapaktepuctuka. Merammueckue pekynepartopsl. Kepamuueckue
pekymneparopsl. Pereneparopsl. PekomeHnmanuu 1o BbIOOpY PpalMOHAIBHOTO PEreHepaTUBHOTO
YCTPOICTBA.

Tema 6. Pacyer n onTumu3anus Hage;xxnoctu BTY.

OcCHOBHBIE TIOHATHUS TeOpuH HanexkHOCTU. Pacder HagexHoctn BTY kak cucremsl
aneMeHToB. OcHOBHble npuuuHbl aBapuil BTY. Ilytu noseiuenus HagexHoctn BTY. Pacuer
HaaexxHoctu BTY npu ny0iarpoBaHuM OTAENBHBIX ee 3jeMeHToB. OnTumusanus HajgexHoctu BTY.

Tema 7. KoMnoHOBKa KOHCTPYKTHBHBIX 3JIeMeHTOB U pasmeunienune BTY B nexe.

[TocranoBka 3amaun. CrocoObl pa3MenieHus 00OpyJoBaHMsSI B IeXe. XapaKTepUCTUKaA
NPOM3BOJICTBEHHBIX 3MaHUi. KpuTepuu oleHKH KauecTBa KOMIOHOBKH. [IpHHIUIIBI 3 dEKTUBHON
komnoHoBku BTY. MWcxonnsle nanHble U pa3paboTka KOMIIOHOBKH. ParyoHanabHasi opraHu3aius
BHYTPHULEXOBOU TPAaHCIIOPTUPOBKH MaTepUaIoB. XapaKTEpHbIE IIPUMEPHI KOMIIOHOBKU BTYVY.




Tema 8. Ilyck n Hanagka BTY.

ABtopckuii Haa3op npu coopykenuu BTY. [lyckonanagounsie pabotel. CyIlika u pa3orpes
BTY mocne coopyxeHUs HIM XOJOTHOrO peMoHTa. I'paduk pasorpeBa. Ilpumemounsie u
MPUEMOCAATOUYHbIE UCTIHITAaHUSI.

Tema 9. Dkcrryatanus BTY.

3aa4yn ¥ opraHu3aius SKCIuTyaTauu. MexxpemonTHoe oociyxuanue. Ciryx0a QpyTepoBKH.
OKCIUlyaTallUOHHBIE MCIBITaHUS. OKCIUTyaTallMOHHbIE XapakTepuctuku BTY wu nmytm ux
COBEpUICHCTBOBAHMUS.

Tema 10. Opranuzanus u nposeneHue peMmouros BTY.

Knaccudukanmss u oOmias xapakrtepuctuka pemoHTtoB BTY. Opranuzaruss peMOHTOB.
[IpoBeneHNE XOJOIHBIX PEMOHTOB. 3HAUYEHHE PEMOHTOB B XO3SICTBEHHOH JAEATEIbHOCTU
npennpusTus. [Iporao3Has oneHka JIMTEIbHOCTH MEKPEMOHTHOM KaMITaHUH.

3.4 TemaTnka ceMHHAPCKUX/MPAKTHYECKUX M J1a00PATOPHBIX 3aHATHH

CeMuHapCKUE/TTPAKTHYCCKHUE 3aHSITHSI

Tema 1. BricokoTeMiiepaTypHbI€ TEIIOTEXHOJIOTHUECKHE YCTAHOBKH.

Tewma 2. Opranuzauus npoektupoBanus BTY.

Tema 3. Konctpykuuonnsie marepuainst BTVY.

Tewma 4. OcHoBHbIE 351eMeHTBI BTY.

Tema 5. BricokoTemnepaTypHble TEIIIOOOMEHHUKU.

Tema 6. Pacuet 1 ontumusanusa Hagexxuoct BTY.

Tema 7. KoMIIOHOBKa KOHCTPYKTHBHBIX 3JIEMEHTOB U pa3menieHue BTY B nexe.
Tema 8. Ilyck u Hanagka BTY.

Tema 9. Oxcrumyaranus BTY.

Tema 10. Opranuzanus u nposenenre peMoHToB BTY.

4. YueOHO-MeTOAN4YeCcKOe U HH(POPMALITUOHHOE o0ecrieueHune
4.1 HopmatuBHble JokyMeHTHI 1 'OCThI

1. TTOCT 34518-2019. Ileun npOMBILITIEHHBIE U arperaTsl TEIIOBBIE.

2.TOCT P 53682-2009. YcTaHOBKM HarpeBaTeiabHble Ui HedTenepepadaThIBalOLINX
3aBOJIOB.

3.TOCT 23762-79. Annapatsl TeIJI000MEHHbIE KOXKYXOTPYOUaThle /715l MOBBIIIEHHBIX
TeMIIepaTyp U JIaBJIeHUH.

4.TOCT P 53321-2009. Annapatsl TerioreHepupyoluue, padoTarolue Ha pa3InuHbIX
BUJAxX TorumBa. TpeGoBaHus MoxkapHON 6€30MacHOCTH.

4.2  OcHoBHasi IMTEpaTypa

1. Tposukun FHO.B. TIlpoekTupoBanue ¥ OKCIUTyaTalsi BBICOKOTEMIEPATYPHBIX
TEXHOJIOTHYECKUX YCTAHOBOK : y4eb. mocooue st By30B / Tpossakua 0. B. — M. : U3x-Bo MOU,
2002. —320c. : um.



2. TerosHepreTuka u temnorexHuka: CrnpaBounas cepusi: B 4 xH. Ku. 4. IIpombinuienHas
TEIUIOAHEPTeTHKA U TEIIOTEXHHUKA: CIIPABOYHUK [ DIIEKTPOHHBIN pecypc]: cripaB. — DJIEKTPOH. JIaH.
— Mocksa: M3parenbckuit njom MOU, 2007. — 632 c.

3. MouceeB b.B. [IpombinuieHHas TeriodHepreTuka [DneKTpoHHbINH pecypce]: yueb. / b.B.
Moucees, FO./1. 3emenkoB, C.}O. ToponoB. — DnekTpoH. gan. — Tiomens: TroM[HI'Y, 2014. —
236 c.

4. 13103ep B.S. TermnmorexHuka u TeruioBas padora nedeid: Yae0Hoe mocooue [ DIeKTpOHHBIH
pecypc]: yue6. mocooue — DnektpoH. aad. — Cankr-IlerepOypr: Jlans, 2017. — 384 c.

4.3 JlomosHMTeIbHAS JUTEpaTypa

1. CemenoB b.A. UHeHEpHbII SKCHEPUMEHT B IPOMBIIIJICHHOW TEIUIOTEXHUKE,
TEIJIOOHEPTETUKE M TETUIOTEXHOJOTHUSIX [ DJIEKTPOHHBIN pecypc]: yuel. mocodbue — DIIEKTPOH. JIaH.
— Camnkr-IlerepOypr: Jlans, 2013. — 384 c.

2. MammnocTtpoenue siaepHoit TexHuku. Tom [V-25. B nByx kuurax. Kuura 1 [DnekTpoHHbIM
pecypc] / E.O. AnamoB [u ap.]. — DnektpoH. gan. — Mocksa: MamuHoctpoenue, 2005. — 960 c.

3. IosprxoBa E.B. CtpykTypHO-MaciiTabHble 3aKOHOMEPHOCTH HAKOILJICHUS TOBPEXKICHUN
BBICOKOTEMIIEpAaTypHOTO 000pynoBaHus: MoHorpadusi [DNEeKTpOHHBIA pecypc|: MoHorpapus —
OnekTpoH. gaH. — Mocksa: @JIMHTA, 2016. — 121 c.

4. MaxkapoB A.H. TerooOMeH B 3JIEKTPOIYTOBBIX U (DaKeNbHBIX METAJUTYyPrUYeCKUX Meuax u
OHEPreTHYECKUX YCTAaHOBKaX [ DNEKTPOHHBIN pecypc] : yueo. mocodne — DnekTpoH. naH. — CaHKT-
[TetepOypr : Jlans, 2014. — 384 c.

5. ®unmumonoB O.I1. Temmodusnka, aBTOMaTH3anMs U 3KOJIOTHS MPOMBIIUICHHBIX MEYeH.
MeTtoauueckue ykazaHus [ QNeKTpoHHBIN pecypc]: meto. yka3. / O.I1. ®unumonos, K.C. lllatoxun,
C.H. lIu6anoB. — DnektpoH. naH. — Mocksa: MUCHUC, 2006. — 27 c.

4.4 DjaexkTpoHHBIe 00pa3oBaTelbHbIE PeCypPChl
[IpoBenenue 3aHATUHN U aTTECTAllMil BO3SMOYKHO B IMCTAHIIMOHHOM (popMaTe ¢ MPUMEHEHUEM

CHUCTEMBl JUCTaHIMOHHOrO oOyueHus yHuBepcutera (CHO-LMS) Ha ocHOBe pa3paboTaHHBIX
Kadepoii AIeKTPOHHBIX 00pa3oBaTeNIbHBIX pecypcoB (DOP) no BceM paszzaenam NporpamMmsl:

Hassanune 50P Ccpuika
ITpoexTupoBanue u
OKCILTyaTaIus
BBICOKOTEMIIEPATYPHBIX https://online.mospolytech.ru/course/view.php?id=8332
TETUIOTEXHOJIOTUIECKUX
YCTAHOBOK

PazpaGoranneiii DOP Bkmrouaer B ceOs: JEKUMOHHBIA M MpPaKTMYECKHH Marepua,
CaMOCTOSITENIbHYIO pabOTy; BUIEOMATEPUAIIbL; IPOMEXYTOUYHBIN U UTOTOBBIA TECTHI.

ITopsimox mpoBeaeHus: paboT B JUCTAHIIMOHHOM (hopMaTe yCTaHABIMBAETCS OTIEIbHBIMU
pacrnopspDKeHUSIMU [TPOPEKTopa Mo yueOHo! padoTe W/Uiu LIEHTPOM y4eOHO-MEeTOINYeCKO paboThl.

Kaxnplii cTygeHT obOecriedeH MHIMBUAYaJbHBIM HEOTPAHWYEHHBIM  JIOCTYIIOM K
ANIEKTPOHHBIM OMOIMoTeKaM yHuBepceuteta (http://lib.mami.ru/lib/content/elektronnyy-katalog).

Cchplka Ha 3JIEKTPOHHYIO0 OMOIHOTEKY:

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



https://online.mospolytech.ru/course/view.php?id=8332
http://lib.mami.ru/lib/content/elektronnyy-katalog
https://online.mospolytech.ru/course/view.php?id=7621&section=1

4.5 JluneH3MOHHOe M  CBOOOJAHO  pacHmpocTpaHseMoe  IPOrpaMMHOe
o0ecreyeHue

1. MoitOduc — poccuiickas KOMIAHUA-PA3paOOTUNK OE30MACHBIX OPUCHBIX PEIICHUN s
oOmieHuss M CcoBMecTHOW paboTel ¢ pgokymentamu (AnbrepHatuBa MS  Office)
https://myoffice.ru/

2. IInmardpopma nanoCAD — 5310 poccuiickas miargopMa JUIsi MPOSKTUPOBAHHUA U
MOJICIIUPOBAHUS O0BEKTOB pa3InyHOM cinoxHocTH. [lomgnepxka popmaros *.dwg u IFC
nenaer ee OomIMYHbBIM pemienreMm s coBMmeunieHus CAIIP- u BIM-texnomnorwuii.
OyHKIMOHAT TIaT(GOPMBI MOXKET ObITh PACIIUPEH C MOMOIIBIO CHEIUABHBIX MOAYJICH
https://www.nanocad.ru/support/education/

3. Cucrema TPEXMEPHOIO MOJIETTUPOBAHUS «KOMITAC-3D»
https://edu.ascon.ru/main/download/freeware/

4. VALTEC.PRG.3.1.3. IIporpamma aJisi TEMJIOTEXHUYECKUX U TUIPABINYECKUX PACUETOB
https://valtec.ru/document/calculate/

5. Ownmnaiin pacuetst ABOK-CO®T https://soft.abok.ru/help _desk/

4.6 CoBpemennbie npodeccuoHalbHble 0a3bl JAHHBIX U UHGOPMAIMOHHBbIE
CIPaBOYHbIE CHCTEMbI

Poccuiickas HanmonanbHas 6ubianoTeka http:/ www.nlr.ru

ObC «YHuBepcuterckas 6ubnuorexa onnaitn» https://biblioclub.ru/index.php

Hayunas snexrponnast Oubnuotexa http://www.elibrary.ru

Poccuiickas rocynapctBennas 6ubmanoreka http://www.rsl.ru

O6pazosatenbHas mwiatdopma FOPAWT http://www.urait.ru

«TexakcnepT» — cpaBoYHasi CUCTEMa, MPEAOCTABISAIONIas HOPMATUBHO-TEXHUYECKYIO,

HOPMAaTHUBHO-TIPaBOBYIO HH(popMaruro https://TexakcnepT.cail/

7. HII «ABOK» — 1OMOIIHMK HWHXEHEpa 10  OTOIUICHUIO, BEHTWJISIIUH,
KOHJIUIIMOHUPOBAHUIO BO31yXa, TEIUIOCHAOKEHUI0O U CTPOUTEIHHOM TEIIoPpU3NKe
https://www.abok.ru/

8. E-JIOCBE - DOnexktponnsiii skonor. He3aBucumas uHbopManus O POCCHUHCKHX
OpraHm3anusax, 0a3a HOPMATHUBHBIX JIOKYMEHTOB M 3aKOHOJATENBHBIX AaKTOB
https://e-ecolog.ru/

9. MWmnxenepHas cantexuuka VALTEC (karazor mnpoayKuuM W HOpPMAaTHUBHas

nokyMmeHTanus) https://valtec.ru/

S e

S. MaTepuajibHO-TeXHHYECKOe o0ecreyeHmne

Jia  mpoBeneHUs JIEKUMOHHBIX 3aHATUN HCIOJB3YIOTCA AyAUTOPHM, OCHAIllEHHBIE
KOMIIBIOTEPAMH, WHTEPAKTUBHBIMU JIOCKAMH, MYJIbTUMEIWWHBIMM IPOEKTOPAMH U JKPAHAMU:
AB2404, AB2415 u ayautopun obmero ¢onaa. s npoBeJeHUs] CEMUHAPCKUX U JTaOOPaTOPHBIX
pabot ucnons3yores ayauropun: AB2406, AB1101 u aynutopun kopnyca YPBAH. TEXHOI'PA /L
MHHOBanmoHHO-00pa3oBaTeIbHOM KoMILiekce « TexHorpa , KOTOpPbIi pacioiokKeH Ha TEPPUTOPUN
BJIHX.

6. MeToanuyecKkue peKoMeHIaluu


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/
https://www.abok.ru/
https://e-ecolog.ru/
https://valtec.ru/
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6.1 MerToauyeckne peKOMEHJANUM ISl TNPeENoOAABaTeJi MO0 OPraHU3aAUNHU
00y4eHus1

6.1.1 IlpenopaBarenbp OpraHu3yeT MpPeNoJaBaHUE JUCLUIUIMHBI B COOTBETCTBUHM C
tpeboBanusiMu  «[lomoxkeHust 00 opraHuzanuu 00pa30BATENBHOrO Mpolecca B MOCKOBCKOM
HOJUTEXHUYECKOM YHUBEPCUTETE U €ro (puiInanax», yrBepKIEHHBIM PEKTOPOM YHUBEPCUTETA.

6.1.2 Ha nepBoM 3aHsTHM IpeNoAaBaTeb JOBOAUT J0O CBEAEHHUS CTYJIEHTOB COJEP)KaHUE
paboueit mporpammsl qucuuruiaHbl (PTIT).

6.1.3 IIpenogaBarens 0COOCHHO OOpaNIaeT BHUMAHKE CTY/ICHTOB Ha:

— BHUIBI U (HOPMBI MPOBEACHUS 3aHATHH MO JUCHUIUIMHE, BKIIIOYAs MOPSAIOK MPOBEICHUS
3aHATHUM C TNPUMEHEHUEM TEXHOJOIMH JTUCTAaHIUMOHHOIO OOYy4EeHUS U CHCTEMbI
muctanionHoro ooyyenus ynusepcureta (CAO Mockosckoro [Tonutexa);

— BHJIBI, COACP)KAaHUE U TOPAJOK MPOBEACHUS TEKYIIEro KOHTPOJII YCHEBAaEMOCTH B
COOTBETCTBUM € (POHJIOM OLIEHOUYHBIX CPE/CTB;

— @Qopmy, copepkaHWe M TOPAJOK MPOBEACHHUS IPOMEXKYTOUHOH arTrecTaluud B
COOTBETCTBUM € (POHJIOM OLIEHOUYHBIX CPEJCTB, IpeaycMoTpeHHbIM PIT/I.

6.1.4 IlpenonaBarenb TOBOJUT JI0 CBECHHS CTYIEHTOB I'paMK BHITOIHEHUS Y4eOHBIX padoT,

npenycMorpeHsbix PIT/I.

6.1.5 IIpemogaBatesb peKOMEHIYET CTYJCHTaM OCHOBHYIO M JJOIIOJTHUTEIBHYIO JIUTEPATYPY.

6.1.6 IlpenogaBarens NpeoCTaBiIseT MEpel] MPOMEXYTOUHON aTTecTanue (3K3aMeHOM M
3a4€TOM) CIIICOK BOTIPOCOB TSI TOJITOTOBKH.

6.1.7 IlpenonaBaTeny, KOTOpble MPOBOAT JIEKLMOHHBIE M NPAKTHYECKUE (CEMHUHApPCKUE)
3aHATHUS, COTJIACYIOT TEMAaTHYECKUH IUIaH MPAKTUYECKUX 3aHATUH, YTOOBI MCIOJB30BATH €IUHYIO
cucreMy 0003Hau€HHUM, TEpPMUHOB, OCHOBHBIX MOHATHH JUCLUIUINHBL.

6.1.8 Ilpm TNOArOTOBKE K CEMHUHAPCKOMY 3aHSATHIO IO MEPEYHI0O OOBSBICHHBIX TEM
IPEenoJiaBaTel0 HeoOX0JMMO YTOYHUTh IUIAH HMX HpoBeaeHusi, cormacHo PIIJI, npomymats
(GOpMYIHPOBKH U cozepKaHHe Y4eOHBIX BOIPOCOB, BRIHOCHMBIX Ha OOCYX/IEHUE, O3HAKOMHUTHCS C
HepevYHeM BOIIPOCOB 10 TEME CEMHUHApa.

B xozme cemuHapa BO BCTYNMUTEIBHOM CJIOBE PACKPBITh MPAKTHYECKYIO 3HAYMMOCTb TEMbI
CEMHMHAPCKOTO 3aHITHSA, ONPEACTUTh MOPSIO0K €ro MPOBENEHUs, BpeMs Ha OOCYXKIEHHE KaKIOTro
yuebHoro Bompoca. Mcmnonb3oBaTh (QpOHTaNbHBIM ONpOC /AaBas BO3MOXHOCTb BBICTYIHTb BCEM
CTYACHTaM, IPUCYTCTBYIOIINUM Ha 3aHSATHH.

B 3axmouuTenbHON 4acTH CEMUHApPCKOTO 3aHATHUA CJEIyeT MOJBECTH UTOTH: JaTh OLIEHKY
BBICTYTIJICHHI KaXKJIOTO CTYACHTA M yUYeOHOM TPYIIIHI B IIETIOM. PacKphITh MOI0KUTEIBHBIE CTOPOHBI
U HEJI0OCTAaTKU MPOBEIEHHOI0 CEMMHAPCKOro 3aHATHs. OTBETUTHh Ha BOMPOCHI CTYJIEHTOB. BbinaTh
3aJJaHus TSI CAMOCTOSITENTbHOW Pa0OTHI IO IOJTOTOBKE K CIICAYIOLIEMY 3aHSTHIO.

6.1.9 LlenecooOpa3Ho B X0€ 3alUThl pedepaToB, 1aOOPaTOPHBIX padbOT, KYPCOBBIX pabOT U
MIPOEKTOB 3a/1aBaTh BBHICTYMAIONMM M ayJUTOPUHU JOMOJHUTEIbHBIE M YTOYHSIONINE BOMPOCHI C
LEJIBIO BBISICHEHUS UX MO3UIHIA MO CYIIECTBY 00CYXIaeMbIX IPOOIeM.

Bo3moxHO npoBeieHNe 3aHATHI U aTTeCTalli B TUCTAaHIIMOHHOM (popmarte ¢ IpUMEHEHUEM
CHCTEMBI AUCTaHIIMOHHOro 00y4enus: yausepcutera (CO Mockosckoro ITomutexa).

6.1.10 Ilopsamox mnpoBeneHuss pabOT B JUCTAHIMOHHOM (opMaTe YCTaHABIMBAETCS
OTJCNBHBIMU PACIOPSHKEHUSAMU TPOpPEeKTopa Mo yueOHOH paboTe W/MIM LEHTpOM Yy4eOHO-
METOIMYECKOU PaOOTHI.

6.2 MerToauueckne yKazaHus 1Jis1 00y4aOIIMXCH 10 OCBOCHUIO U CIUNJIMHBI
6.2.1 CrygeHty HEOOXOAMMO COCTAaBUTH JUIsl ceOs rpaduk BBHIMOIHEHHUS y4eOHBIX paloT,

npeaycMotpenHbix PIIJI ¢ yuétom TpeOoBaHMI Opyrux IUCLUILIMH, M3Y4aeMbIX B TEKYILIEM
cemecTpe.
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6.2.2 Ilpu npoBeneHUU 3aHATUH W OPOLEAYP TEKYLIEH M NMPOMEKYTOUHON aTTECTALUU C
UCIIOJIb30BaHUEM HHCTPYMEHTOB HH(GOPMALMOHHON 00pa3oBaTeNbHOM Cpelbl IHUCTAaHIMOHHOTO
obpazoBanust yuusepcurera (CO Mockosckoro [lonurexa), kak BO BpeMsi KOHTAaKTHON pabOTHI C
npernojaBaTesieM, Tak U BO BpeMs CaMOCTOSITENIbHON paboThl CTYACHT JAOJDKEH O0ECIeyuTh
TEXHUUYECKYI0 BO3MOXXHOCTh JMCTAaHLUMOHHOIO IIOJKJIIOUEHUS K CHUCTEMaM JIUCTAaHLIMOHHOI'O
oOyuenus. IIpu OTCYTCTBMM TakOW BO3MOXHOCTHM OOCYIUTH CHUTYallMI0 C MpernojaBaTesieM
JUCLUIUINHBI.

6.2.3 K npoMexyTOYHOW aTTeCTAllMu JOIMYCKAIOTCS TOJIBKO OOYYaromuecs, BHITOTHUBIINE
BCE BHJIbI yueOHOM paboThl, MpeayCMOTpEeHHbIE pabouei mporpammoit nuctmrmianas (PI1IT).

7. DoH/ OLICHOYHBIX CPEeICTB

7.1 MeToabl KOHTPOJISI M OLICHUBAHUS Pe3yJbTATOB 00y4eHHS

KoHTponb ycneBaeMOCTM M KadecTBa IOATOTOBKM IIPOBOAMTCA B COOTBETCTBUH C
TpeOoBanusiMu "llonokeHuss 00 opraHuzanuu o0pa3oBaTeNbHOTO Ipouecca B MOCKOBCKOM
IIOJIMNTEXHUYECKOM YHUBEPCUTETE" .

JUJ11 KOHTpOJISI yCIIEBAEMOCTH M KauecTBa OCBOEHMSI JUCLHUIUIMHBI HACTOALLEH MporpaMmon
IIPEyCMOTPEHBI CIEAYIOIINE BUIbI KOHTPOJIA:

— KOHTPOJIb TEKYILIEH yCIIeBAEMOCTH (TEKYIIUHA KOHTPOJIb);

— IPOMEXKYTOYHAs aTTecTalusl.

B npornecce 00ydeHuUs: MCHONIB3YIOTCS CIEAYIOLUE OLIEHOUHBbIE (POPMBI CAMOCTOSTEIbHON
paboThl CTY/IEHTOB, OLIEHOYHBIE CPEACTBA TEKYILEro KOHTPOJS YCHEBAEMOCTH U MPOMEKYTOUHBIX
aTTecTalui:

— IIOATOTOBKA U BHICTYIJICHHE HA CEMUHAPCKOM 3aHSATUH C JOKJIAJIOM U 00CYKJICHUEM;

— TECT, 9K3aMEH.

OneHouHble CpeNCTBA TEKYIIETO KOHTPOJISI YCIIEBAEMOCTH BKIIOYAIOT KOHTPOJIBHBIE BOIIPOCHI
U 3a7aHus B (opMe SJICKTPOHHOTO TECTHPOBAHUS, UII KOHTPOJS OCBOCHHUS OOYYarOUIMMHCS
pa3esioB JUCLHUIIIMHBI — PEILICHUE 3aa4.

OO0pa31bl TECTOBBIX 3aJIaHUM, KOHTPOJIbHBIX BOIIPOCOB U 33JaHUM JJIs1 POBEACHUS TEKYILETO
KOHTPOJISI, 9K3aMEHAIIMOHHBIX OMJICTOB, IPUBE/ICHBI B IPUIIOKEHUH.

7.2 IlIxkana u KpUTEPHH OLCHUBAHMS Pe3yIbTATOB 00y4YeHUS

[Tokazaresnem olleHMBaHMsI KOMIIETEHIIMI Ha pa3IMYHbIX 3Tarax ux GOopMUpPOBaHUS SBIIIETCS
JOCTH)KEHUE 00yYaOLIMMUCS TNIAHUPYEMBIX pe3yJIbTaTOB 00yUYeHHS M0 JUCHUIUINHE (MOIYJIIO).

@opMa MPOMEKYTOUHON aTTECTALMU: IK3aMEH.

ITpomesxyTouHas aTTectanus oOyyaromuxcs B popMme sK3aMeHa IPOBOJUTCS 110 pe3yiIbTaTaM
BBIMIOJIHEHUSI BCEX BUAOB Y4eOHOIl palOThl, MPEIyCMOTPEHHBIX Y4YEOHBIM IUIAHOM IO JAaHHOMN
JUCLHUIUIMHE (MOAYIIO), IPU 3TOM YUUTBIBAIOTCS PE3yJIbTaThl TEKYIET0 KOHTPOJIS YCIIEBAEMOCTH B
TedeHue cemecTtpa. OlEHKa CTENeHH IOCTHXKEHHUS OOYydarolUIMMUCS IUIAHUPYEMBIX pPE3YyJIbTaTOB
o0yuyeHMs] 1O JAUCHUIUIMHE (MOJIYJI0) IPOBOAUTCS TpenojaBareieM, BeAyIIUM 3aHATHS 110
JUCIUIUINHE (MOIYJII0) METOJIOM 3KCIepTHOM oleHKU. [1o uToram npomexyTouyHOW aTTecTaluu 1o
JUCLUTUIMHE (MOJYJII0) BBICTABIISIETCS OLEHKA «OTIMYHO», «XOPOLIO», «yIOBIECTBOPUTEIHHOY WU
«HEYIOBJIETBOPUTEIHHOY.

K mpomexyTO4HOH aTTeCTallMM JOIMYCKAIOTCS TOJIBKO CTYAEHTHI, BBIIIOJHUBIINE BCE BUIBI
y4eOHOM paboThI, MpeyCMOTPEHHbBIE pabodeil mporpamMmoii mo aucturnHe «I[IpoexTupoBanue u
AKCIUTyaTalysl BBICOKOTEMIIEPATYPHBIX TEINIOTEXHOJIOTUYECKUX YCTAHOBOK.
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HIxaJjia oneHUBaAHUA

Onucanue

OT1ianyao

Brinonnens! Bce BUbI yueOHOU pabOThI, MPEAYyCMOTPEHHBIE YUSOHBIM
maHoM. CTyIeHT JEeMOHCTPUPYET COOTBETCTBHE 3HAHUW, YMEHHH,
HAaBBIKOB TMPUBEICHHBIM B TaONHIAX IOKa3aTeled, Omepupyer
MPUOOPETEHHBIMH 3HAHUSAMH, YMEHUSMHU, HABBIKAMU, IPUMECHSET UX B
CUTyallMsiX TOBBIIMIEHHON cnoxkHOocTH. [Ipm 3TOM MoOryt ObITh
JIOTTYIICHBI HE3HAYUTEIbHBIC OMIMOKH, HETOYHOCTH, 3aTPYAHCHUS TIPU
AHAIMTUYECKUX Ollepalusix, EepeHOCe 3HAaHWW U YMEHUN Ha HOBBIE,
HECTaHJAAPTHBIE CUTYALUH.

Xopomuio

BeimonHeHs! Bece BUbI yueOHOM paboThl, IPelyCMOTPEHHbIE yUE€OHbBIM
mwiaHoM.  CTyleHT  JEeMOHCTpUPYET  HENOJHOE,  IPaBUIIBHOE
COOTBETCTBUE 3HAHWM, YMEHHUH, HABBIKOB MPHUBEIECHHBIM B Ta0unIax
nmokaszateneif, JubO ecaum T[pU ITOM ObUM  JOmylieHbl 2-3
HECYIIECTBEHHbIE OIIUOKH.

y,[[OBJ'I@TBOpI/ITGJ'IBHO

BrimonHeHs! Bece BUIBI y4eOHOM paboThl, MPeyCMOTPEHHBIE yUeOHBIM
m1aHoM. CTyIeHT JEMOHCTPUPYET COOTBETCTBHE 3HAHWM, B KOTOPOM
OCBEIIICHA OCHOBHAs, HAa0OJIee BaKHAs YaCTh MaTepUaa, HO IIpU TOM
JIONYIIIEHA 0JIHA 3HAYUTEIbHAsl OIMOKA UM HETOYHOCTb.

Hey,I[OBJ'IeTBOpI/ITCJ'ILHO

He BbmonHen oauH wiau  Oonee BHIOB yueOHOW  paboOTHI,
MPEIYCMOTPCHHBIX y4eOHBIM IUiaHOM. CTYAEHT JSMOHCTPHPYET
HEMOJIHOE COOTBETCTBHE 3HAHUM, YMEHUN, HABBIKOB MPHUBEIACHHBIM B
TabnuIax ToKa3aTeliel, JOMyCKAITCS 3HAYUTENIbHBIC OIIWOKH,
MPOSABIICTCS OTCYTCTBHE 3HAHWM, YMEHUW, HABBIKOB 110 PIIy
MOKAa3aTeJIeH, CTYICHT UCTIBITHIBACT 3HAUNUTEIIBHBIC 3aTPYIHCHUS TTPU
OTEPUPOBAHUU 3HAHUSMHU M YMEHHSIMH NPU HX TEPEHOCE HA HOBBIE
CUTYaINH.

7.3  OueHo4Hble cpeacTBA

7.3.1. Texyiuii KOHTPOJIb
Jist mpoBeIeHHsI TEKYILEro KOHTPOJIS IPUMEHSIOTCS ClIeAyIoLIe (POpMBbl: Pa3HOYPOBHEBbIE
3aja4uM U 3a/IaHMs; 0K, COOOIIEHNE; YCTHBIN Onpoc, coO0eceJoBaHHE; TECT.

7.3.2. [IpomexxyTodHast aTTeCTaIus
[IpomexyTouHass arTecTalysi TPOBOAUTCS HA COOTBETCTBYIOIIMX (opMaM OOydeHHs
cemecTpax B (hopme sK3amMeHa.
DK3aMeH MPOBOJIUTCS MO OHIIeTaM, OTBETHI MPEAOCTABISIOTCS MUCEMEHHO C MOCIEAYIOIUM
YCTHBIM coOecenoBanueM. bruiieTsl (hOpMUPYIOTCS M3 BOITPOCOB MPEACTABICHHOTO HIUXKE IepedHs. B
OuIIeT BKIIIOUAETCS JIBa BOMPOCA U3 PA3HBIX Pa3/IeNoB AUCHUIUIMHBI U OJTHO MPAKTUYECKOE 3aJaHHe.
[TepeueHs BOITPOCOB COOTBETCTBYET TeMaM, U3YUCHHBIM Ha JICKIIMOHHBIX ¥ CEMUHAPCKUX 3aHATHUSIX
(mpunaraetcsi). Bpems Ha MOATOTOBKY MUCHhMEHHBIX OTBETOB — A0 40 MUH, yCTHOE cobeceloBaHUE —

10 10 MUHYT.

7.3.3. Bonipocsl 1151 3K3amMeHa

NN DN R W=

. BTY: naznauenue, npuMepbl KOHKPETHBIX yCTaHOBOK. IIponiecchl, mporekaromue B BTV
. Ipununs! 3¢ dexruBroit padotsl BTY 1 npobiemsl MX NOJIHOHN peann3aium;

. CtpykrypHas cxemMa BTY 1 ee KOHCTpYKTHUBHBIE JIEMEHTHI;

. IIpoexTupoBaHue U SKCITyaTalys: CyIIHOCTb U OTINYHS IIPOLECCOB;

. [TocnenoBaTenbHOCTH CO3/TaHUS TPON3BOACTBEHHON BTV

. Craguu NpoeKTUPOBAHUSA: COJIEPKAHNE, HA3HAUCHUE U PE3YJIbTAT KaXI0M CTaIuu;

. Oxonoruyeckue TpedboBanus k BTY u mytu ux peanuzauuu;
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8. Xapaxtepuctuka BpenHsix BeiopocoB. Hopms IT/IK u I1/1B;

9. I[Tox6op u pacuet obopynoBanus BTV

10. EC IIKJ npu npoextupoBanuu odopyaosanust BTY;

11. O1nieHka KaueCTBEHHOT'O YPOBHS IPOEKTHBIX PEIICHUI;

12. TpeGoBaHust © HOPMbI 0OECIICUCHUSI )KU3HEAEATEILHOCTH;

13. TpeGoBaHMsI 1 HOPMBI POMBIIIJICHHON 3CTETHKH;

14. JKapocToilKOCTb W JKapOIpPOYHOCTh: IOHATUSA, MYyTH HUX HNOBBILIEHUS. [IpuunHbl
pa3pyLICHUS METATMYECKUX KOHCTPYKIM BTY 1 MeToabl X 3alIUTHI;

15. MunepanbpHble MaTepHajbl: OCOOCHHOCTH MAaKpOCTPYKTYP M CBOMCTB B Pa3IHMUHBIX
arperaTHbIX COCTOSTHUSIX;

16. Orneynop: ¢pu3nuecKuii CMBICH, CIOCOOBI ONPEIEICHUs 1 MPAKTHYECKOE 3HAUCHUE,

17. TepMOCTONKOCTD: MOHATHE, (DAKTOPHI BIMSIHUS, ITyTH €€ IMOBBIIIICHUS;

18. IIlnakoycTtoiiunMBocTh. PaspylieHue OrHeynopoB M BIMSHHUE Ha HETO0 pa3jIudHbIX
(hakTOpoB;

19. HedopmoBaHHBIE OTHEYNOPHBIE MAaTEPUANIBI U UX HA3HAUCHHE;

20. OcHOBHBIE U KHUCIIbIe OTHEYNOpBl. OCOOEHHOCTH HEKOTOPBIX TUIIOB U TPYIIIL;

21. Ternou3osIIMOHHBIC MAaTEePHAIIBL: OOIIHEe OCOOCHHOCTH, TPEOOBAHUS K HUM, CIIOCOOBI
MIPOU3BOJICTBA, MPU3HAKH KIIACCU(UKALINU;

22. KOHCTpYKUMOHHBIE M CTPOMTENbHbIE MaTepuanbl, ucnoiasdyemple B BTY u wux
0COOCHHOCTH, 00JIaCTH PUMEHEHUS;

23. Knaccuduxanus snementoB BTY;

24. ®ynnamenTsl u ocHoBaHus BTY;

25. Kapkacer BTY: kinaccudukanus, Ha3Ha4eHUEe U 00J1aCTH IPUMCHCHUS;

26. Orpaxnenust BTY: knaccudukanus u o01as xapakTepUCTHKA, CTIOCOOBI MOBBIIICHUS UX
SHEPTreTUIECKOH () (HEeKTUBHOCTH;

27. KoHCTpYKIIMU OCHOBHBIX YacTeil orpaxaenus. CBOJbL;

28. KoHCcTpyKIIMM OCHOBHBIX YacTeil orpaxkaeHus. CTEHBI,

29. KoHCTpYyKIIMU OCHOBHBIX YacTeil orpaxaenus. [losr,

30. Koncrpykuuu razoxonoB BTY: knaccudukanus u obmure TpeboBaHus;

31. Tpy©onpoBogHbIE KOMMYHUKAIUHY;

32. MexaHunueckas IpOYHOCTh KOHCTPYKTHUBHBIX YacTel OrpaskIeHUII;

33. TennoBoi pacyeT OrpaXkJI€HUN IPU CTALIMOHAPHOM PEKUME;

34. TemneparypHbI€ BBl B OTPAXKACHUSIX;

35. Pacuer orpaxaeHuil Ipy HECTALIMOHAPHOM TEIUIOBOM PEXHME;

36. OnTuMu3anus OrpaxiaeHui;

37. Knaccu¢ukanus BBICOKOTEMIIEPATyPHBIX TEMJI000MEHHUKOB;

38. Meraminyeckue pekyneparopbl: Ha3Ha4€HUE, TUTIBI;

39. Kepamuueckue peKyneparopsl: Ha3Ha4Y€HHE, TUIIBL;

40. Perenepatopsl: Ha3HAYEHUE, THUIIHI,

41. PexoMeHaIuu 1o BoIOOPY paliMOHAIBHOI'O PEr€HEPATUBHOTO YCTPOMCTBA;

42. OCHOBHBIE TTOHSITUSI TEOPUU HAJIEKHOCTH;

43. Pacuet HagexxHoctr BTY kak cucTeMbl 3J1€MEHTOB;

44. OcHoBHble npuunHbI aBapuii BTY;

45. Ilytn noBeiieHus HajiexxHOCTH BTV

46. Ontumuzanmsa HajgexxHocta BTY

47. Cnoco0sI pazmemienust ooopyaoBanust BTY B niexe;

48. XapaKkTepuCTHKa MPOU3BOACTBEHHBIX 3/1aHUM;

49. Ilpunuunse! 3¢ dexTruBHON KOMTOHOBKH BTV

50. PanoHanbHast opraHu3anusi BHyTPULEXOBOH TPAaHCIIOPTUPOBKHA MaTEPUAJIOB;

51. XapakrepHsle npuMepsl KoMnoHoBku BTV

52. ABTopckuii Haazop npu coopyxerun BTY;



53.
54.
55.
56.
57.
58.
59.
60.
61.
62.
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[TpoBenenue nmyckoHanagouHsx pador BTV,

[Ipuemounbie u npuemMocaaTouHbIle UcbITaHuA BTY

3amauu U opranuzanus skcrutyatanus BTY;

MexpeMOHTHOE 00CITyKMBaHUE YCTAaHOBOK;

DKcrutyataliuoHHble ucnbitanus BTV

DKCIuTyaTallMOHHbIE XapakTepucTuku BTY u myT UX COBEpILIEHCTBOBAHUS;
Knaccudukanus u o0mias xapakrepuctuka peMoHToB BTV

Opranusanys peMOHTOB;

[IpoBenenue x0noHbIX peMOHTOB BTV

[Iporno3Has oreHKa JJIUTEIBHOCTH MEXKXPEMOHTHOM KaMnanuu BTY.
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IIpunoxenue 1

Ilepedyenb npakTHYECKUX padoT:

1. MaTepuaibHble pacyeTbl HEPABHOBECHBIX TEINIOTEXHOJOTNYECKUX ITPOLIECCOB;

2. Pacuer kamepHOU M€Y ¢ IOCTOSHHOW TeMITepaTypoil pabovero mpocTpaHCTBa;

3. Pacuer crareii TeruioBoro OaxaHca;

4. Pacuet TArolyTheBOro TpaKTa MEYHOW YCTAHOBKH BHICOKOTEMIIEPATYPHBIX YCTAHOBOK;

5. Meroapl pacuera pe3yJbTUPYIOLIETO TEIUIOBOTO IOTOKAa Ha IOBEPXHOCTSX
00pabaThIBaCMBbIX TEIT,

6. lVcnonp3oBaHUE aHAIMTUYECKUX PELIEHUN KpaeBbIX 3a7ad TEIJIONPOBOJHOCTU IS
ornpezeNeHus: IPOAOHKUTEIHLHOCTH TEIJIOBOKH 00pabOTKH TEPMUYECKU MAaCCUBHBIX TE,

7. Pacuer Tennon30JALMOHHBIX KOHCTPYKIIHM;

8. [IpoekTupoBaHue 00KUTOBBIX TICUCH;

9. OnpeneneHue mapaMeTpoB MaTepHAILHOTO OaaHca meveid;

10. Onpenenenue napameTpoB 3¢ (HEKTUBHOCTH BBICOKOTEMIIEPATYPHON YCTaHOBKH;

11. Boi6op u ananu3 mapameTpoB ontumuszanuu BTY.

IIpuio:xkenne 2

Bonpocsl ai1si caMonpoBepKu

1. OcHOBHBIE OLIPENETICHNS U TOHATHS TEMJIOTEXHOIOIHH.

2. Knaccudukanus BTY. Ucrounuk suepruu B BTY.

3. CTpyKTypHBIE CXE€MBl TEIJIOTEXHOJOTMYECKHMX PpEaKTOPOB, CXEMbl pa3MEILEHUs
MCTOYHUKOB HEPTUU U NIepeMeleHIs pabounX TN U TeIUIOHOCUTENEH.

4. TennaoBble CXeMbl TEIUIOTEXHOJIOIMYECKHX arperaToB: KIacCupUKaIus, IpUMepsbI.

5. TennorexHUYECKHE MPUHLUIIBI OPraHU3AMH TEIIOTEXHOJIOTUYECKUX IIPOLIECCOB.

6. Cucrema nokaszaTeliell COBEpPIICHCTBA TEIUIOTEXHUYECKUX PUHIUIIOB U KOHCTPYKTUBHBIX
cxem BTYVY.

7. IlpyHIMIIAAIIBHO-KOHCTPYKTUBHBIE cXeMbI Kamep BTY.

8. «IlHHOBaLMOHHAs LIENIOYKa» U €€ COCTaBIISIOIIHE.

9. Pons HUP u OKP B popMupoBaHMM HCXOAHBIX TaHHBIX Ul IPOCKTUPOBAHUS OOBEKTA.

10. Ctaguu MpoeKTUPOBAHMS: COAEpKaHNE, HA3HAUCHHE, PE3YJIbTaT KaXKI0M U3 HUX.

11. HaznaueHne NaTEHTHOTO NIOUCKA HA KaKAOW CTaIUU IPOEKTUPOBAHUS.

12. Okonoruueckue tpedoBanust k BTY u nytu ux peanuzanuu. Hopmsr ITIJIK u [1/1B.

13. TTon6op u pacuer obopynoanus BTVY.

14. Haznmawenume EC IIKJ[ npu mnpoexktupoBannu BTY u HalereHHOCTh OCHOBHBIX
JIOKYMEHTOB.

15. OneHka Ka4eCTBEHHOTO YPOBHSI IPOEKTHBIX PEIICHUH.

16. TpeGoBaHusl 1 HOPMBI OOECTIEUEHUS KU3HEIEATENBHOCTH U POMBIIIJICHHOMN 3CTETUKH.

17. JKapoCTOMKOCTP M >KApONPOYHOCTh METAUIOB, IYTH HMX NOBBIIEHUA. [IpudnHbI
paspylIeHNs METANINYECKUX KOHCTpYKIui BTY 1 MeTonas! 3a1uTh.

18. OcobeHHOCTH MaKpOCTPYKTYPbI U CBOMCTB MUHEPAIbHBIX MaTEPHAIIOB.

19. ®usnyeckuii CMbICI, CIIOCOO OMpeAeTIeHNs U MPAKTHUECKOE 3HAYCHNE OTHEYTTOPHOCTH.

20. IloHATHE TEpPMOCTOMKOCTH, YCJIOBHS BO3HHKHOBEHHUS TEPMUYECKUX HAINpPsLDKEHUN B
OTHEYNOPHBIX U3AeTuAX. PaKTOpHI, BAUSIOLUINE HA TEPMOCTOMKOCTD U ITyTH €€ MOBBILLIEHUS.

21. Ilonarue nurakoycrounBocTH. DHU3MYECKOE MPEACTABICHUE IPOILEcCa pa3pyLIeHUs
OTHEYIIOPOB U BIMSHUE HA HETO PA3JIMYHBIX (PaKTOPOB.

22. Ilytu mnoBbllIeHUs HUIaKOycToMuMBOCTH. [lpuMmepsl Hambosee NITaKOyCTOWYMBBIX
OTHEYTNOPOB JUIsl pa3JINYHbIX YCIOBHUI.

23. Buasl He(hOpMOBaHHBIX OTHEYIIOPHBIX MAaTEpHUAJIOB U X Ha3HAUEHUE.
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24. Oco0eHHOCTH HEKOTOPBIX THIIOB M TPYIII KUCIBIX OTHEYIOPOB.

25. OcoGeHHOCTH HEKOTOPBIX TUIIOB U TPYIIIT OCHOBHBIX OTHEYIIOPOB.

26. XapakTepHble 0COOEHHOCTH CPEHUX OTHEYTIOPOB.

27. OcoOeHHOCTH TEIUIOM3OJISIHOHHBIX MaTepuaioB, TpeOOBaHUS K HUM, CHOCOOBI
IPOM3BOJICTBA, IPU3HAKU KIACCU(UKAITUH.

28. OTnuum JIeTKOBECOB OT 3(P(EKTUBHBIX TEIUIOM3OJISALUOHHBIX MarepuayioB. CrocoObl
IPOM3BOJICTBA JIETKOBECOB, KIACCHU(HUKAIIHS, TIPUMEHEHHUE.

29. CrpoutenbHble MaTepHasbl, ucnoyb3dyembie a1 BTY, ux ocobeHHOCTH W obiactu
IIPUMEHEHHUS.

30. HoBble KOHCTPYKIIMOHHBIE U CTPOUTENIbHbIE MaTepHalibl, X OCOOEHHOCTU U 001acTU
IIPUMEHEHHUS.

31. YcnoBus a1 IpUMEHEHHUS TOH I MHOW KOHCTPYKIIMK (DyHIaMEHTA.

32. OOmue TpeOoBaHWS K KapKacaMm, CIOCOObI MX peanu3anud. PaMHBIM JKECTKUUA U
peryaupyeMblii KapKachl.

33. OOmme TpeOoBanusi K orpaxiaeHusM BTY © BO3MOXHOCTH WX MPAKTHYECKON
peanu3anui.

34. KauecTBo 1 Kareropuu Kiafaku. CriocoObl CBSI3bIBAHUS IITYYHBIX H3ACTHIA B KOHCTPYKIIUH
OTpaXkJCHMUS.

35. DHeprernyeckas 3Q(GEKTUBHOCTh OTPaXJACHUNA M IIyTH €€ TOBBIIICHUS. DKOHOMHYECKAs
3¢ (HEeKTUBHOCTH Pa3HBIX BUIOB OTPAKICHHUS.

36. CToMMOCTb, HAJIEXKHOCTb M OKCIUTyaTallMOHHbIE XapaKTEPUCTUKU CBOJOB pPa3HBIX
KOHCTPYKIHUH.

37. OcoOeHHOCTH KOHCTPYKIIMU TI0JIOB B HArpeBaTENbHBIX M IJIABHIBHBIX MEYaX, CIOCOOBI
BBITIOJTHEHHS TEMIIEPATYPHBIX IIBOB U 00ECIECUYCHUS TePMETUYHOCTH U MPUMEHSEMbIX OTHEYIOpax
JUISL HUX.

38. Knaccudukanuusa razoxonoB. OntumanbHble (Gopma, MOMEPEUYHOE CEYCHHE W JJIMHA
ra3zoxoja.

39. Bo3znelcTBus, HWCIBITHIBAEMBIE TEXHOJIOTHYECKUMU TpyOompoBonamu. IlonBecku u
OTIOpPBI TPYOOIIPOBOIOB.

40. YcrpoiicTBa A7 KOMIEHCALMU TEMIEPAaTYPHBIX Y/UIMHEHHH TpyOompoBozoB. [leramu
TEXHOJIOTHYECKUX TPYyOOIIPOBOIOB.

41. TpeGoBaHuUs K TETJIOBOM U30JISLIUU TPYOOIIPOBOJIOB U €€ KOHCTPYKTHBHBIE YaCTH.

42. Knaccudukanus pereHepaTuBHBIX ieMeHToB BTY.

43. Bunpl pereHepaTopoB U 00J1aCTH UX TPUMEHEHHUS.

44. Ilonarue HaaexkHOCTU. CMBICIT U KOJIMYECTBEHHOE BBIPAXKEHUE €€ XapaKTEPUCTHUK.

45. Knaccudukanus otkazoB. CMbICI IapaMeTpoB MOTOKA OTKAa30B U €r0 W3MEHEHHE BO
BpPEMEHH.

46. TIpenenbHOE COCTOSIHME OOBEKTA U €0 KOJIMYECTBEHHAs! OLICHKA.

47. PEeMOHTONIPUTOHOCTh U €€ KOJUYECTBEHHBIE TTOKA3aTEIH.

48. OcHOBHBIE NOJOXKEHUS pacuera HanekHOCTH BTY kak cucTeMbl KOHCTPYKTHBHBIX
AJIEMEHTOB.

49. ABapusi, ee IPUUHMHBI U MTOCIEICTBHUS.

50. Hanpasnenus nosslienus Haaexxnoctu BTY. Knaccugukaius cnoco60B CTpyKTYpHOTO
pe3epBUPOBAHUS.

51. Kpurepuu u ¢akropsl ontumuzanuu HajaesxxkHoctd BTY. Ucxoanas gopmyna neneBoii
GyHKIIH.

52. Ilytu ontumunsauuu HaaexHoctu BTVY.

53. Paznuums B KOMIIOHOBKE 00OpyZOBaHMS TpuU NpoekTupoBaHuun HoOBoH BTY wu
PEKOHCTPYKIIUH IEHCTBYIOIIECH.

54. Crioco0blI pazMelieHuss 000py/I0BaHMS B 1I€X€, UX JTOCTOMHCTBA U HEJAOCTATKH.

55. Kputepuu olieHKM KauecTBa KOMIOHOBKU BTY.
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56. [Ipunuuns! 3G dexTnBHOI KoMmonoBku BTY.

57. Opranuzanus rpy30BbIX TOTOKOB B IIEXE.

58. TpeGoBaHus K COEAMHUTENHEHBIM KOMMYHHUKAIMSIM ITPH KOMITIOHOBKE 00opynoBanus BTY.

59. TpeboBaHus K B3aUMHOMY pACIOJOXEHHIO KOHCTPYKTUBHBIX 3JEMEHTOB IpHU
KOMIIOHOBKe BTV.

60. Haznauenue momanok oocnyxuBanus BTY, TpeboBaHusl K HUM U UX YCTPOMCTBO.

61. Haznauenue, opranuzaiusi ¥ IpoBeIeHHE aBTOPCKOI0 Ha30pa.

62. Llens u comepikaHue MyCKOHAIAOYHbBIX padoT.

63. I'paduk cymku u pasorpeBa BTY mocie XOlOIAHOTO peMOHTa W KOHTPOJb 3a €ro
BBIIIOJIHEHUEM.

64. ®akTopsl, onpeenstone pexxum pasorpea BTY.

65. IlocienoBaTenbHOCTh Pa30rpeBa YCTAHOBKU U3 XOJIOJHOTO COCTOSIHHUSI.

66. Haznauenue, nopsiok 1 0COOEHHOCTH MPOBEACHUS MPUEMOYHBIX U MPUEMOCIATOYHBIX
ucneitanuii BTY.

67. Opranusanus 1 OCHOBHBIE 3a/1auu dKkciutyaTanuu BTY.

68. [lonsarue mexpeMoHTHOE oOciyxuBanue BTY.

69. Knaccudukanus pabounx kamep BTY 1no ycinoBusim ciryk061 pyTepoBKH.

70. Paznuuus ycnoBuil ciy>k0bl OTHEYTIOPOB B CBOJIE U MOy BaHHBI MTEYECH.

71. MexaHusm  pas3pyllieHUs  JIMHAacOBOIO UM  IEPUKIA30XPOMUTOBOTO  CBOJIOB
CTaJIeIIaBUIIbHBIX NIEYEH.

72. BnusiHue JOTIOIHUTEIbHON TEIIOBOM U30JISIMH CBOJIAa HA €r0 CTOMKOCTb.

73. Ponp mapoB MUHEpaIbHBIX MaTepHAIOB B M3HOCE (hyTepoBKU paboueii kamepsl BTY.

74. llpu4nHBl W3HOCA U CHOCOOBI 0OECIIEUeHUsI BHICOKOM CTOMKOCTH M HAJEKHON pabOoTHI
[1OI'D.

75. MexaHu3M paspylleHUs CpelHEe- U HU3KOTEMIIEPaTypHBIX YYaCTKOB IIAXThl JOMEHHOU
neyn. [lytu ycTpaHeHus 3TUX pa3pylIaroInX MIPOLIECCOB.

76. Ycnosus 3 pextuBHOM dKcIuTyaranuu BTY.

77. Otnnuusa sKciutyaTaluoHHbIX ucnbiTanuid BTY ot npuemounsix. Llenuw, 3amauun u
NEPUOANYHOCTD IKCILTYyaTallMOHHBIX UCIIBITAHUH.

78. Ilpusnaku knaccudukanuu pemontoB BTY. O61mas xapakreprcTuka peMOHTOB.

79. Ponbs peMonTOB BTY B X0351iICTBEHHOM €ATE€ILHOCTU NPEAIPUITUN B HACTOSLIEE BpeMs
U B IIEPCIIEKTUBE.

80. Kareropuu Tekymux peMOHTOB 1 UX OCOOCHHOCTH.

81. Ornnunsd tekymux peMoHToB BTV 0T kanuTanbHBIX.

82. Cucrema TJIAaHOBO-TIPEAYNPEIUTEIHHBIX PEMOHTOB: Ha3HA4Y€HHE, OCHOBHBIC
0COOEHHOCTH.

83. COoBOKYNHOCTb MEPONPUATUH, MO3BOJIIOIINX YCKOPUTh peMOHT BTY U mOBBICUTH €ro
Ka4yeCTBO.

84. CereBoii rpaduk peMOHTa: HA3HAYEHHUE U COJIEPKAHUE.

85. Metobl MpOrHo3a AIUTEIbHOCTH padoueit kamnanuu BTY.

Hpunaoxenune 3

ITpumepsl 3a1a4 11 CEMUHAPCKHUX 3aHATHH

Bagaua 1:

Omnpenenuts reoMeTpudecKre pasMepsl GyTEpOBKH U TEIUIOBBIE OTEPU HIAXTHOH MU NpU
CIENYIOIINX WCXOAHBIX JAaHHBIX: TEMIIEpaTypa BHYTPEHHEW NOBEPXHOCTH IE€YH 72 71000 0C;
TEMIIepaTypbl Ha TPaHULIE KJIAJI0K U3 JUAMUTOBOTO U JIETKOBECHOTO KMPIHYEH Ha OOKOBBIX CTEHKaX

=
M JIHHILIE COCTABILIIOT 1r.c =650 0C 1 T5=5000C COOTBETCTBEHHO; TEMIIEpATypa Ha IPaHULIE MEXKAY

T

IIAMOTHOM IIJIMTOM KPBIIIKU U [IUIAKOBATOM “rx =800 0C; TEMIIEPATypPbl HA HAPYKHOW TOBEPXHOCTU

=T =
CT€HOK, JHUWINA W KpPBILKUA COCTABISIOT T Tu =50 0C wu i =30 0C COOTBETCTBEHHO;
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KOd(pUIMEHTBl  TeronpoBogHOCTH B KKain/(M-0C-4)  ImmakoBaThl, [MIAMOTHOW  IUTUTHI,
JIMaTOMHTOBOT'O u JIETKOBECHOTI'O KAPIUYCH OTIPEACIIAIOTCS 3aBHCUMOCTSIMH
Ay =0,05240,135. 10‘355 A, = D,T"2+_|_|:|,5.1|j-3;’ Ao = 01254 0,27 1077 g A, = 0,25+
0,22 107 fcooTBeTCTBEHHO; ko> puuuenTsl Termnooraadn B kkan/(M2-0C-4) oT GOKOBBIX CTEH,
JTHWIIA U KPBIIIKH PAaBHBI G = Gy
cpeast T =20 0C.
ITepeon B CU: 1 kkan/(m-0C-u) = 1,16 B1/(Mm-K).

3agauya 2: Pacuer ropeHuss IpUPOIHOTO ra3a MpH 3aJJaHHBIX YCIOBHSIX.

Cocras npupoanoro rasa, %: 93,0 CHa; 1,2 C2Hs; 0,7 C3Hs; 0,4 C4Hio; 0,2 CsHiz; 0,2 COg; 3,3
N2; 1,0 H2O.

Pemenne:

1. Temora cropanus rasa:

o = Gom, “Hy + o u Cols + o g T+

3581893, 0+63 ]7{:}4@8- 1,2+91255.0,7
= 100 "

=10 o, =91 COOTBETCTBEHHO; TEMIIEPaTypa OKpPY KArOLIeH

+118 46 04+146 07702

100
2. TeopeTnuecku HEOOXOUMOE KOJIMYECTBO CYyXOro BO3ayXa:

0,264
L = ——— 35482+ 0,02 = 9,39 10 /1.
1000

= 35482 k[T /1T

[Tpu Bnaroconep:xanuu armochepHoro Bozayxa d = 0,01 xr/kr:

Iy =1,016-9,39= 9,541 /1"

3. JlelicTBUTENBHOE KOJIMYECTBO BO3yXa Mpu Koddduumente pacxoga a = 1,2:
L =1,2.9,54=11451 /0T

4. KonnuecTBO U COCTaB MPOAYKTOB CropaHus mpu a = 1,2:

Vg, = 0,01(CO, +CH, + 2C.H, +3C,H, +

o,

+4C,H,, +5C,H,) = 0,010, 2+93,0+2.1,2+

43074404450, 2 =1,0038 /10,
Vo = 0,01Q2CH, +3C,H, +4C,H, +5C,H, +6CH, +

+H,0+0,16-¢f- L) =0,01(2.93,0+3.1,2+4.0,7 +

450446 02+1,0+0,16.10.11,27) = 2,146 1 /10

7y, =0,01. M, +0,79L, =

0,01-33+0,79-11,3 = 8,953 1 /ve,

a, = 0,21~ L,, =0,21-(1,2-1).9,39=0,384 1" AT’
=1,00342, 146+ 8,953+ 0,384 =

= 12,486 WA = 12,5 10 A

HpOLICHTHBII‘;I COCTaB NPOAYKTOB CrOpaHHsd:

g:::

CO, =M=3,95%;
12.5
zozwzl?:lz%;
12,5
- 8,953-1DD= 71,65 %
12,5 :
0,2 031004y,

: 12.5



19

5. Teopernueckas remneparypa ropeHusl.
O6miee TeruocoiepkaHue MPOIyKTOB TOPEHUS TTPpH motorpeBe Bo3ayxa g0 800 Cua=1,2:
G L
Ly = =%
o Y
< T 2 f
ITo muarpamme (i—t) HaxoauM Terocoaepskanue =mpu 800 C: == 1109 x/Ix/m>, Toraa

35482 11,45.1109
b = + = 3854 kLKL,
w125 12.5 s
C nomouipto ypaBHeHud i Tr U Tx npu = 1,2 BBIUKCIISIEM TEOPETHUUECKYIO TEMIEPATypy
ropenus npu a == 1,2: treop = 2190 C. Kanopumerpuueckas temieparypa ropenus: f = 2313 C.

6. JleiicTBuTenbHAS TEMIIEpaTypa MeYHbIX ra30B mpu h = 0,8:

T,=2313.0,8= 1850

3agauya 3: Pacuer ropenust Ma3zyTa Npu 3aJaHHBIX YCIOBUSIX.

['oprouast Mmacca MazyTa uMeeT cienyroui cocras, %: C' 87,4; H" 11,2; O" 0,5; N" 0,4; S" 0,5.
3omasl AP = 0,2 %, conepxanue Biaru WP = 3.0 %. [Ipuaumaem a = 1,2. Bozayx nmoctymnaer 6e3
MoJI0rpeBa.

Pewienue:

1. CocTaB pabo4ero TorIMBa:

100 — (& + P
oF = F ( ):8?,4-&968:84,6%;

10
_r 100— (AQ+WP)

100
OcralbHBIE COCTaBIAIOIIIUE OCTAKOTCA 0e3 H3MEHEHHS B npeaciiax TOYHOCTH aHaIu3a.

[Tomygaem cocraB pabouero TtorumBa, %: CP 84,6, HP 10,8; OP 0,5, NP 04; SP 0,5;
AP 0,2; WP 3,0.

2. TermoTa cropanusi Ma3yTa:

() =339C+1256H+109(3 - 0) - 25(9H +0 ) =

=339.84 64+1256-10,8+109(0,5-0,5)-

—25(9.10,84 3,00 = 32 739 k[ Tx/kr.

3. TeopeTnuecky HEOOXOAMMOE I TOPEHUSI KOJIMYECTBO CYXOro BO3ayXa:
Loy = 0889CTF +0,265H? — 0,0333(F - OF )=

=(,0999 .84, 6+0,265.10,2= 10, 400 K.

KonngectBo atmocgepHoro Bozayxa npu Biaarocoaepsxanuu d = 0,01 kr/kr:
I‘mq; =1,016.10,40=10,57 1 fxr.

4. JleficTBUTENIbHOE KOJMYECTBO BO3AyXa rnpu a = 1,2:

L' =10,57-1,2=12 68 fr.

5. KonnuecTBo u cocTaB MpOLyKTOB ITOJIHOTO CropaHus npu a = 1,2:

Vi, = 0, 01855 CP =0,01855.84,6 = 1,569 v /&,

Ve, =0, 007 8P = 0,007 0,5 = 0, 0035 nr/xT,

Fa,n = 0,112H" +0,0124%7F +0,0016. & [ =

=0,112.10,8+0,0124. 3,0+

+0,0016.10.12,48= 1,447 nifr,
V. = 0,791, +0,008’¥” = 0,79.12,48+

H.

HP

=11,2.0,968=10,8%.

+0.008.0 4=9 862 mier
Va, =0,21(c- 1L, =0,21.(1,2-1).10,40= 0,4 37nr AT

Cocrasn HIS)O,Z[YKTOB CrOopaHusI:
RO, = 1573100 _, 18%
13,32 .

2
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- 0,437.100 _ 5o,
13,32
0= L4710 4 g,
13,32 :
o 9,862.100 _ 1, 10,
13,32

6. Teopernueckass temmeparypa ropenus. OOmas SHTambOHUS NPOAYKTOB CropaHus 0Oe3

moagorpena Bo3ayxa M TOIJIMBA:

39739 ;
Lo = — = = 2983 k] Txina.
T 13,32

[To nuarpamme (i—¢) npu a = 1,2 HaXOJUM TEOPETUUYECKYIO TEMIIEPATYPY FOPEHUS: freop = 1818
°C.

7. [leficTBuTeNbHYO TeMIIEpaTypy ropenus npu hr = 0,8 Haxoxum 1o guarpamme (i—f) npu

oo = fome - Tp = 2983.0,8= 2386 x/Twinr

Ty » 1500 °C.

3apaua 4: Pacuer ynenpHOrO CONMPOTUBIICHUS TEXHOJOTMUYECKHX 30H IE4Yeil MPOM3BOJICTBA
TEXHHUYECKOTO KPEMHHUSI.

st TEOpEeTHYECKON OIEHKH YACIBHOTO COMPOTUBIICHUS TEXHOJIOTHUYECKUX 30H KPEMHUEBBIX
nevel MpUHUMAeM CIIEeIYIONIYI0 YIPOIICHHYIO CXeMY CTPOCHHUS PEaKIIMOHHOTO MPOCTPAHCTBA!

l. 3o0Ha TBepO0(a3HBIX MPOIECCOB (BCE KOMIIOHEHTHI IIUXTHI TBEPABIC, TEMIIEPATypa
MOHOTOHHO TIOBBIIIAETCS 1O BbicoTe 30HBI 0T 600 10 1873 K);

2. 30Ha 1UIaBNEeHUA (HAYMHACTCS pa3MATYeHUE MUHEPAIbHOM YacTH  IIMXTHI,
3aKaH4YMBaIOIIeecs MOJHbIM 1iaBienueM rnpu 2073 K);

3. 30Ha TeTEepPOreHHOro paciuiaBa (IUVIOTHOYNAKOBAaHHBIM  YIJIEPOJIUCTBIA  CIIOH,
MOTPYKEHHBIA B BA3KUU pacIuiaB KpeMHe3ema. TemmepaTypa Mo Mepe 3ariayOJieHHus BO3pacTaer,
nocturas 2373 K Ha rpaHuiie ra3oBoi MOJI0CTH);

4. [NapHucax (YIJIOTHEHHas IUXTa UCXOJHOIO COCTaBa, HOKphITas Kopkoil SiC);
S. ["a30Bast MOIOCTH (30HA AYTOBBIX MTPOLIECCOB);
6. [TonoBass HacThUIb (Bs3Kas ULUIAKOKapOMAHAs IOPUCTas Macca C IMOJIOCTSAMH,

3ar0JIHEHHBIMU METAJUINYECKUM KPEMHHEM).

[IInxTa cOCTABIAETCA M3 YETHIPEX OCHOBHBIX KOMIIOHEHTOB: KBAapLUT, JPEBECHBIN YroJb,
He(TAHON KOKC, ra30BbIi yrojb. CoCcTaB MIMXTHl U CPEJHUIN pa3Mep 4acTUI] KOMIIOHEHTOB IIHUXTHI,
MOCTYTAOUIMX Ha KOJIOIIHUK MEeYH, oKa3aHbl B Ta0. 1.

BcenenctBue npoTekaHusi BOCCTAHOBUTEIBHBIX pPEaKIUi pa3Mep 4acTUIl BOCCTAHOBUTENS IO
MeEpEe OIYyCKaHMs HIMXThl MOHOTOHHO YMEHBUIAETCA OT HA4YaJbHOIO JO HYJS, MIOATOMY 3HA4Y€HUE
3¢ (EeKTUBHOTO AMaMeTpa YacTUI YIJIEPOJUCTBIX MaTepUaloB NPUHMMAEM pPaBHBIM IOJIOBUHE
CPEIHET0 IUaMEeTpa YacTHL], IOCTYNAIOUIMX Ha KOJOIIHUK.

TemnepaTtypa peaklIMOHHON Cpejibl KpEMHHEBOW NIeUr MEHSIETCs B IUPOKUX Ipenenax (ot 600
K Ha noBepxHocTu konomHuka 10 2300 K Ha cTeHKe ra30BOi MOJOCTH B TOPIIE SICKTPOIA).

TaGnHua 1 - CocTaB MIMXTHI JJI TTIABKU TCXHUYCCKOI'0 KPCMHU

Cpenunuii fuametp M - O0BeMuas
KomnoneHr 4acTHLl d, MM Jlo3upoBKa, accopat JOTHOCTD J0JIs
[IUXTHI KT/T A0 B KaKyliasca, B IIIUXTE

HMCXOTHBIH Ha BXOZC muxte, % Kr/m> Y

B II€Yb Jis %0

Keaprut 30 27 2540 59,9 2650 16,8

JlpeBecHbili 40 26 1310 30,9 300 76,4
YTOJTb
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Hedrsnoit g 3 150 3,5 1000 2,6
KOKC

I"a3oBblit 15 15 240 5,7 1000 4,2
yrojb

Pacuer YOC mmxThl KpEeMHUEBOM 11e4H (30HA TBEPI0(A3HBIX POIECCOB).

HcxonHble naHHbIE:
- remneparypa T = 1473 K;

B(b(l)eKTI/IBHBIe AUaMETPBI 4aCTUIl KOMIIOHCHTOB IIWXTHI:

- kBapuut d; = 0,027 m;

- mpeBecHbIi yroub d; = 0,013 Mm;
- He(saHOM KOKC d3 = 0,004 Mm;

- ra3oBslii yroub ds = 0,008 M.

3navyenuss kodpduuuentoB A, B, C mnsg xBapuura ¥ ra3oBOr0 yriisi CYMTAEM pPaBHBIMU

COOTBETCTBYHOLIINM KOS(i)CI)I/II_II/ICHTaM JJIA KOKCa.

Pacuer:
ITapameTtp DopMmysl Pesynprar
Y ienbHas IPOBOAUMOCTh, OM - M ':
1
E 7
3acChINKKU KBapIUTa, C1 = b ) ©. 1[}[? DEJET" 1,21 -107
B+ Cd? +2-1D"5+2[]-D,D2?2
1
Y @107
3achINKU APEBECHOTO YIJIS, C2 A2 = a, 0,013 74,6
B+Cd? +2-m‘5+1?-|:},|:}13f‘
1
Y (1,25-107)
3achIlku HEPTSIHOTO KOKCa, €3 |4z = Z 0,004 53,9
B+ Ci? 2107 +20. 0,004
1
1 (1,25.10°%)
3acChINKU Ta30BOTO YIJIs, C4 Ty = P d, 0,008 56,2
+E+C't:ff +2-m‘ﬁ+2n}-n},m}8“
3
Cwmecn, cs ZM(F‘; =0 50
i1 Y+ 2%x (peleHrne METOI0M UTEepaIInii)
VY 1enpHOE 2IEKTPUUECKOE - i = l
COIIPOTHBIIEHHUE IHUXTHL, I, OM - M & Y. 50 0,02
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