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Размещенное изображение


1. Ilesiu ocBOEHUST AU CIIUTLIHHBI

K OCHOBHBIM 1eJfIM OCBOCHHUS JUCHUIUIUHBI «ABTOMAaTU3UPOBAHHOE
IIPOEKTUPOBAHNUE TEIJIOIHEPIETUUECKUX CUCTEM) CIEAYET OTHECTH:

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

— H3y4YeHHE CHocOoOOB MOBBIMIEHUS APGEKTUBHOCTH SKCILTyaTalluHy,
MPOCKTUPOBAHUSI M KOHCTPYHUPOBAHUSI MPOMBIIIJICHHBIX BBICOKOTEMIIEPATYPHBIX
YCTaHOBOK, BbIPA0OTKA HABBIKOB Y CTYJIEHTOB CAMOCTOSITEIBHO (OPMYIUPOBATH U
pemarh 3a7a4d MPOEKTHUPOBAHUA U KOHCTPYUPOBAHMSI BBICOKOTEXHOJIOTMYHBIX
HYHEPreTUYECKUX YCTAHOBOK.

— TOATOTOBKa CTYAGHTOB K  JEATEIbHOCTM B  COOTBETCTBUU C
KBAIM(PUKALIMOHHON XapaKTepUCTUKOM OakanaBpa M0 HaIpaBJICHHUIO, B TOM YHCIIE
dbopMUpOBaHUE YMEHUN MO BBISIBICHUIO HEOOXOJMMBIX YCOBEPIICHCTBOBAHUMN W
pa3paboTKe HOBBIX, Oosiee HAPGEKTUBHBIX METOJAOB MPOCKTUPOBAHUA U
KOHCTPYUPOBAHUSI IPOMBIIIIIEHHBIX BRICOKOTEMIIEPATYPHBIX YCTAHOBOK.

K ocHOBHBIM 3agayamM OCBOCHHS AUCHUIUIMHBI «ABTOMAaTH3UPOBAHHOE
IPOECKTUPOBAHUE TEIJIOIHEPTETUUECKUX CUCTEM) CIEAYET OTHECTH:

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

— Hay4YHUTh MBICIUTh CUCTEMHO Ha MPUMEpax MOBBIIICHUS YHEPreTHUYECKOU
(G (HEKTUBHOCTH TPOMBIIICHHBIX BBICOKOTEMIIEPATYPHBIX YCTAaHOBOK C Y4E€TOM
TEXHOJIOTUYECKHX, IKOJIOTHYECKUX U SKOHOMUYECKUX (haKTOPOB;

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

— JaThb HMHQPOPMALMIO O HOBBIX METOAaX KOHTPOJIA U TEXHUYECKOU
JIMaTHOCTUKU  TMPOMBINUICHHBIX  BBICOKOTEMIIEPATYPHBIX  yYCTAaHOBOK B
OTEUYECTBEHHONW W 3apyOeKHOM MpaKTHUKE, pa3BUBATh CIOCOOHOCTH OOBEKTUBHO
OLICHMBATh MPEUMYILIECTBA U HEJOCTATKU TAaKMX METO/OB, KaK OT€UECTBEHHBIX, TaK
U 3apyOeKHBIX;

— Hay4YdTh AaHAJIMU3UPOBATH pE3YJbTaThl TMPOSKTHUPOBAHUA U pacyeTa
MPOMBIIJICHHBIX ~ BBICOKOTEMIIEPATYPHBIX YCTAHOBOK, IPOU3BOAHWTH IOMUCK
ONTHUMM3ALMOHHOIO PEIIEHUS C TOMOIIBIO BCEBO3MOXHBIX METOJIOB.

2. Mecto nucunmiunsl B ctpykrype OOII 6akanaBpuara
JucuumimHa « ABTOMaTU3UPOBAHHOE MTPOSKTUPOBAHUE TETNIOIHEPTETUIECKUX

CUCTEM)» OTHOCHUTCS K YMCITy TPO(PECCHOHATBHBIX YUeOHBIX TUCHUILINH MO BBIOOPY
OCHOBHOI 00pa3oBaTeILHON IporpaMMbl OakanaBpuara.



«ABTOMATHU3MPOBAHHOE TNPOCKTUPOBAHUE TEIUIOIHEPIETUUECKUX CHUCTEM»
B3aMMOCBSI3aHA JIOTMYECKH M COAEPKATEIbHO-METOJUYECKA CO CIEIYIOLUIUMHU
nucuuruinHamMu U npaktukamu OOIT:

B BapuaTuBHON 4acTy LIMKJIA TUCIUTLINH:

— TennoBbie M AaTOMHBIE SJIEKTPOCTAHIINY;

— KoTenpHbIe yCTAaHOBKM U ITAPOTr€HEPATOPHI.

B vactu nukia qJuCHUILIMH MO BBIOOPY:

— TemnosHepreTH4ecKrue CUCTEMbI MPOMBILIJICHHBIX MPEANPUSTHMN;

— DHEPreTUYEeCKUl KOMIUIEKC TPOMBIIUICHHBIX TTPEANPUSITHIH;

— DKCIUTyaTalys TEIJIOAHEPreTUUYECKUX YCTAHOBOK M CUCTEM.

3. Ilepedyens MuIaHNpPyeMbIX pPe3yJIbTATOB 00YyYEeHHS MO JUCHUIINHE
(Moay.110), COOTHECEHHBIE C IVIAHUPYEMBIMH pPe3yJIbTaTaAMU 0CBOCHHSA
00pa3oBaTeIbHOM NPOrPaAMMBbI

B pesynapTaTe OCBOEHHS JOUCHUIUIMHBI (MOAyJsl) y OOydarouiuxcs
bopMHpYIOTCA  CIEAYIONME KOMIIETEHIMH M JOJDKHBI OBITh  JIOCTUTHYTBI
CIIEIyIOLIME PEe3yJIbTaThl OOyYEeHHsI Kak 3Tan (POPMHUPOBAHUS COOTBETCTBYIOLIUX

KOMIIETEHIIUN:

Kon
KOMITETEHI[H U

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

IlepeyeHb MJIAHNPYEMBIX Pe3yJIbTATOB
00yuyeHus Mo TUCHUILJINHE

OIIK-3

criocobeH
JEMOHCTPUPOBAThH
IMPUMEHCHUC OCHOBHBIX
CIIOCOOOB MOJTyUYCHHS,
npeoOpazoBaHus,
TpaHCIopTa U
HUCITOJIB30BaHUA TCIIJIOTHI
B TCIUIOTEXHUYESCKHX
YCTaHOBKax U CUCTEMAX

3HATh:
® METOJIMKH cOOpa M aHaJIn3a UCXOIHBIX
JAHHBIX JJIs1 IPOEKTUPOBAHUS
SHEPTOOOBEKTOB U MX FJIEMEHTOB B
COOTBETCTBUM C HOPMAaTUBHOMN
JIOKYMEHTalHuen
yMeThb:

e coOupaTh U aHATM3UPOBATh UCXOHbIE
JaHHbBIE JJIs1 IPOEKTUPOBAHUS
9HEProoObEKTOB U UX IEMEHTOB B
COOTBETCTBUU C HOPMAaTUBHOU
JOKYMEHTalMeN;

BJIA/1€Th:

e MeTolaMH cOOpa M aHAIU3a UCXOIHBIX
JAHHBIX JUJIS] IPOEKTUPOBAHUS
9HEProoOHEKTOB U UX IIEMEHTOB B
COOTBETCTBUU C HOPMAaTUBHOU
JIOKYMEHTalHUEN




4. CTpyKTYypAa U coJepKaHue TUCUUIIIMHBI

OO01ast TpyA0€MKOCTh TUCHHUIUIMHBI COCTABIISIET S 3aU€THBIX eIUHUIL, T.¢. 144
aKaJIeMUYECKHUX 4acoB (U3 HUX JEKIHNHU — 4 yacoB, ceMuHapckue 3ansatus — 10 yaca,
camocToATeNbHasA padbora cTyneHToB — 130 yaca).

CrpykTypa H  COIOEp)KaHHME  JHCLMIUIMHBI  «ABTOMAaTU3HPOBAHHOE
IPOEKTUPOBAHUE TEIUIOPHEPIETUYECKUX CHUCTEM» IO CPOKaM M BHAAM padOThI
otpaxeHsl B [Ipunoxxenun 1.

Coaep:xanue pa3iesoB TUCHUILIMHBI

IIsaTeii cemecTp

Tema 1. BBenenmne.

[Ipenmer, 3anauu U COAEpKaHUE NUCUMILIMHEL. Pob BBICOKOTEMITEpATYPHBIX
YCTAHOBOK B TOBBIIIEHUH SPPEKTUBHOCTH padOThl TEIIO3HEPTETUYECKOrO
koMiiekca P®. OcHoBHble TepMuHBI U omnpenenenus. Kriaccudukanus
MPOMBIIIUIEHHOT'O BBICOKOTEMIIEPATYPHOTO 000PYAOBAHHUS.

BricokoTemMnepaTypHble XUMUYECKUE PEAKTOPHI (€YU U MJIa3MOXUMUYECKUE
pEaKTopsbl).

Tema 2. KamepHble U IPOXOAHbIC MEYHU

TennmoBol pacyeT HIEKTPUUYECKUX TIieyed cornpoTuBieHus. OrmnpeneneHue
YCTAaHOBJICHHOW MOIIHOCTHU. Pacuer mnosie3HOM MOIIHOCTH. PacueTr TeruioBbIxX
noTepb. Pexumbl paboTel neun. Pexum HarpeBa. PazorpeB TeIIOTEeXHUYECKU
«TOHKOW» 3arpy3ku. Bpemsi pazorpeBa OIIC. Pa3orpeB TemiIoTEXHUYECKU
«MaCCUBHOW» 3arpy3ku. Pexum oxiaxkaeHus 3arpy3ku. Pexum n3oTepMuuecKou
BbIZICPKKH. Pexomenaamuu no BeIOOPY PyTepOBOUYHBIX MATEpPUAJIOB.

Tema 3. Pacyer M KOHCTPYMPOBAHUE HATPEBATEJbHBIX 3JIEMEHTOB

Pexomennanuu mo BeIOOpPY MaTepuaia U KOHCTPYUPOBAHUIO HarpeBaTeseH.
PekomeHmauuu MO  KOHCTPYUPOBAHMIO  METAUIMYECKUX  HarpeBaresen.
Kap6opynnossie snekrponarpeBarenu (KOH). Jducunuuun monubnena (AM).
HarpeBatenu u3 TyromaBkux MeTayuioB. OmnpezeneHue AOMYCTUMOMN yAEIbHOU
MMOBEPXHOCTHOM MOIIHOCTH HarpeBatens. Pacuer pasmMepoB HarpeBarelieil.
Omnpenenenre OpUEHTUPOBOYHOTO CpoKa ciy>kObl HarpeBaTenei. [lopsaok pacuera
HarpeBaTeseu.

Tema 4. TunoBbie KOHCTPYKIMH KAMEPHBIX M NMPOXOIHBIX NeYel
Kamepnbie neun. [Ipoxoansie neun. TOIIMBOCKUTAIOIINE YCTPOUCTBA.

Tema 5. Oco0eHHOCTH TEIIOBOI Pa0dOTHI NeYeil, OCHOBbI X pacyera

Temneparypa ropenus. KoagduureHnt ncnonab3oBanus Teria Torausa. Pacuer
rOpeHMsl NMPUPOAHOro rasza. Pacuer ropenus masyra. Teruonepenadya B Ieyax.
Nznyyenue. TennonpoBoAHOCTb. BEIOOp TOMIMBOCKUTAIOUIUX YCTPOUCTB.



Tema 6. PynHoTepMHUYeCKHE MEeYH

[Teun nyst mpousBoicTBa KapOuaa kanbims. [leun 1i1st mpou3BOACTBA KENTOTO
¢dochopa. Ileun nns BBIUIABKM 3JEKTpOKOpyHAa. Bpibop pabouux TOKOB,
HaIpsHKEHUM U TEOMETPUYECKUX PAa3MEPOB BAHH PYyIHOTEpPMHUUYECKHUX neuei. [leun
JUI TIPOM3BOJCTBA KapOunma kpemuus. lleun rpadpurtammu. O pexxumax paboOThI
PYIHOTEPMHUUYECKUX NIEYEN.

Tema 7. Bpamawummecs mneyd IAJd TMPOU3BOACTBA CTPOUTEIbHbBIX
MaTepHuaJIoB

TuroBble KOHCTPYKIIMU BpaIaronmxcs neuen. TemiooOMeHHbIe yCTPOMCTBa
meyeld MOKpOro cmocoba TMPOU3BOJACTBA. BCTpoeHHBIE TEMIOOOMEHHHKHU.
TenmooOMeHHUKN Teuei. TermmooOMEHHUKM U BpalllaloIIUecs Tedd s
OTHEYIIOPOB CYXOT0 CIoco0a MPOU3BOICTBA. XOJOAUIBHIUKU BpAI[AIOIIUXCS IeYeH.
[InaHeTapHbIe U peKyNepaTOpHbIE XOJOAMILHUKN. KOJIOCHUKOBBIE XOJI0AUIBHUKH.
XOJIOOUIIBHUUKY T€YEN IS TPOU3BOACTBA OrHEYIOpoB. lleun kumsiero cios u
IUKJIOHHbIE Tieud. [IpuHIUMIBI pacdeTa NpU NPOEKTUPOBAHUM BPAIIAOLIUXCS
neveil. Marepuanbhbiii 6ananc. TemnoBoit 6ananc. OnpeaeneHne KOHCTPYKTUBHBIX
napaMeTpoB BpallaloluXxcs MeYed MOKpOro crnocoda Mmpou3BOACTBA. MeToanka
pacueta E.M. Xomopoa. OmpeneneHue KOHCTPYKTHBHBIX — ITapaMETPOB
BpAIAIOIICIHCS MeYd C ITUKIOHHBIMU TEIUIOOOMEHHHMKaMH. [IpuHIMIBI pacuera
IUKJIOHHBIX TEIJIOOOMEHHUKOB | JieKapOoHu3atopoB. IIpuHIUIBI pacuera
BpAIIIAIOIIMXCS TIeUeH ISl IPOU3BOJICTBA U3BECTU U KEpaM3UTAa.

Tema 8 QOOmme npuHOMOBI PpadoTbl HW  KIaccupukanus
IJIA3MOXHMHYECKHX PEaKTOpPOB

CrpyiiHBIE PEaKTOpbl C JJIEKTPOAYTOBBIMM IUIa3MOTpoHaMu. CTpylHBIE
peaktopsl ¢ BU-mnasmorponamu. O0beMHbBIE peakTophl. PacyeT HCXOHBIX JaHHBIX
JUTSl IPOEKTUPOBAHUS MJIA3MOXUMHUYECKOTO PEAKTOPA.

5. O0pa3oBaresibHbIE TEXHOJIOTUU

MeTtonuka MIPETIOIaBaAHMUSI JTUCITUTITHBI «ABTOMAaTU3UPOBAHHOE
MIPOCKTUPOBAHKE TEIJIOIHEPTETHUECKUX CUCTEMY u peanu3anus
KOMIIETEHTHOCTHOTO TOAXOAa B M3JIOKEHMM W  BOCIPUSATAM  MaTepuana
peaycMaTpuBaeT UCIOJIb30BAHUE CIICTYIONINX aKTUBHBIX U MHTEPAKTUBHBIX (hOopM
MIPOBENICHUSI TPYIIOBBIX, UHIUBUIYATbHBIX, Ay TUTOPHBIX 3aHSATUN B COUETAHUU C
BHEAYUTOPHOM paboTOH C 1ebi0 PopMUPOBaHUS U Pa3BUTHS PO(DHECCHOHATHLHBIX
HAaBBIKOB 00YYarOIINXCS:

— TOJTOTOBKA K BBIMOJIHCHHUIO TIPAKTUYCCKUX padOT B ayIUTOPHIX By3a U HA
MOIIIHOCTSIX TPEANPUATHN-TIAPTHEPOB;

— 3aMIUTa U UHAUBHUIyaIbHOE 00CYX/ICHNE BHITIOIHICMBIX 3TAllOB PaCYETHOTO
3alaHus;

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



— MOJATrOTOBKA, MPEACTaBICHUE U O0CYXIECHHE IPE3CHTAIIMI Ha CEMUHAPCKUX
3AHSTUAX;

— OpraHu3aIys U MPOBEJCHUE TEKYIIEro KOHTPOJISI 3HAHUM CTYJIEHTOB B (hopMe
0JIAaHKOBOT'O TECTUPOBAHUS;

— TPOBEACHUE HMHTEPAKTUBHBIX 3aHSATUM MO MPOLEAYype MOJATOTOBKU K
WHTEPHET-TECTUPOBAHUIO HA CAlTaX: i-exam.ru, fepo.ru,

— WCTOJB30BAHME WHTEPAKTUBHBIX (OpPM TEKymero KOHTpoJss B ¢opme
ayIUTOPHOTO U BHEAYAUTOPHOT'O HHTEPHET-TECTUPOBAHNS;

— TIPOBEJIEHUE MAaCTEP-KJIACCOB ASKCIEPTOB U CIHEHHUAIMUCTOB MO METOJIaM
KOHTPOJISI U TEXHUYECKOW AUArHOCTHKU TEIUIOPHEPreTHYECKOro o0opyaoBaHus, a
Takke  A(QQPEKTUBHBIX  METOJOB  JKCIUTyaTallMd  TEIUIODHEPTeTHYECKOTO
000py10BaHUSI.

VY nenbHbBIN BeC 3aHATHH, TPOBOJIMMBIX B HHTEPAKTUBHBIX (hopMax, orpe iesieH
IJIaBHOM II€JIpI0 00pa30BaTEeNbHOM IIPOrpaMMbl, OCOOCHHOCTBHIO KOHTHHICHTA
oOyyarommxcsi W COJEpKAHUEM  JUCHUIUIMHBI  «ABTOMaTU3WPOBAHHOE
MPOCKTUPOBAHKUE TEIUIOIHEPIreTUYECKUX CHUCTEM» U B IIE€JIOM MO JAUCIUILINHE
coctaBisieT 50% ayIUTOPHBIX 3aHATHUM. 3aHATHS MPAKTUYECKOrO THIA COCTABIISIOT
33% oT o0beMa ayTUTOPHBIX 3aHATHM.

6. OnleHOYHBIE CPeCTBA IJIsl TEKYIIEr0 KOHTPOJISI yCIIeBaeMOCTH,
MPOMEKYTOYHOI ATTECTAIMH MO0 HTOTaM OCBOEHHUS TUCHUILINHBI U y4eOHO-
MeTOoAHYeCKoe o0ecreueHue CAMOCTOATEILHOMH PadoThI CTY/IEeHTOB

B mnporecce oOyueHHs MCHOJB3YIOTCS CIEAYIOIIME OIICHOYHBIE (HOPMBbI
CaMOCTOATENLHON pabOThl CTYJIEHTOB, OIIEHOYHBIE CPEICTBA TEKYIIETO KOHTPOJIS
YCIIEBAEMOCTH U MTPOMEKYTOUHBIX aTTECTAIIUN:

- TOATOTOBKA M BBICTYILJICHUE HA CEMHUHAPCKOM 3aHSITHHU C MpE3CHTaIuend u

00CyKIEeHHEM Ha TEMY «ABTOMAaTH3UPOBAHHOE IPOEKTUPOBAHUE
TEIJIO3HEPIeTHUECKUX CUCTEM» (MHAMBUAYAIBHO IJIs1 KAKI0T0 00yYaroIIerocs);
- TECTUPOBAHUE.

OueHOYHbIE CpEACTBA TEKYUIEro KOHTPOJS YCHEBAEMOCTH BKIIIOYAIOT
KOHTPOJIbHBIE BOMPOCHI U 3a7aHusl B popMe OJIAaHKOBOTO U (MIJIM) KOMITBIOTEPHOTO
TECTUPOBAHMS, ISl KOHTPOJS OCBOEHUSI 00YYaIOIIMMUCS Pa3/iesioB TUCUUILINHBL,
3aIMTa OTYETOB MO MPAKTUYECKUM 3aJaHUSIM.

OOpa3supl TECTOBBIX 3aJaHMM, 3aJaHUNA PACUYETHBIX PabOT, KOHTPOJIBHBIX
BOIIPOCOB M 33JlaHUi I MPOBEAEHUS TEKYIIEro KOHTPOJsS, IHPUBEICHBI B
MPUIIOKEHUH 2.



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

6.1.1. IlepeyeHb KOMIIETEHIUIA C YKa3aHUEM ITANOB UX GopMHPOBAHUSA B
npouecce 0CBOCHUsI 00pa3oBaTeIbHOM IPOrPaMMBbI.
B pe3yabTarte 0CBOCHMS IMCHUILIUHBI (MOAYJIs1) GOPMHUPYIOTCS CJIeAyIOlIHe

KOMIIeTeHIIHH
Kon B pe3yabTare ocBOeHHsI 00pa30BaTEeIbHONM MPOrPaMMbI
KOMIIeTEHIIUH o0yJammiicsi 10/KeH 00,1a1aTh
OIIK-3 CIOCOOCH  JIEMOHCTPUPOBATH  IMPHMEHEHHE  OCHOBHBIX  CIIOCOOOB
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, ((OPMUPYIOTCS ITO3TAIHO B X0J1€ OCBOCHHUS
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 INUCHUILIHHBI (MO1YJIs1), ONMUCAHUE KA
OLICHUBAHMS

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

OIIK-3 - cnoco0eH /AeMOHCTPMPOBATH NPHUMEHEHHE OCHOBHBIX CIOCO00OB MOJIYYeHUs,
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 HETIOJTHOE JEMOHCTpHpYE | TOJHOE
HCXONHBIX WA HETOCTATOUHOE COOTBETCTBHE T YACTHYHOE COOTBETCTBHE
AHHBIX U COOTBETCTBHE } CIIEAYIOTIHX COOTBETCTBHE | CIEAYIOLINX
CIICAYIOIINX 3HAHHHA: 3HAHUIA: CIICYIOIINX 3HAHWH:
MPOEKTUPOBAHU oy
METOJIUKH cOopa 1 METOJIUKHU 3HaHUIL: METOAUKHU
7 aHaJIM3a UCXOJIHBIX cbopa u METOANKHU cbopa u
HEPTO0OBEKTOB cGopa i AHAI3A
X SIICMOHTOR JIAaHHBIX IS aHanusa
MPOEKTUPOBAHUS HUCXOJTHBIX aHaiusa HACXOJTHBIX
B COOTBCTCTBHI:I 9HEProOOBEKTOB U UX | NAHHBIX JJIs HACXOJTHBIX JIAHHBIX 15
C HOPMATUBHOM
. | DIIEMEHTOB 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 | 3JICMCHTOB B COOTBCTCTBUHU C
HOPMAaTHBHOU COOTBETCTBU | HOpPMATUBHOM
JIOKyMEHTalueun | U € JOKYMEHTalUEn
. Jlomyckarorest HOPMAaTHBHOM | , CBOOOIHO
3HA4YUTEJIbHBIE JIOKyMCHTALM | OIEPHPYET
OKOKH, el npuoOpe-
MIPOSIBIISICTCSI , HO TEHHBIMU
HEJIOCTATOMHOCTb | nomyckaroTcst | SHAHUSMA.
3HAHUH, 110 PANY | He3HAUMTENHH
MOKa3aTeNen, bIe OLIMOKH,
00y JaroLHiics HETOYHOCTH,
UCIBITHIBACT 3aTpyIHEHHUS
3HAYUTEIbHBIE npu
3aTPYIHCHHA IIPH | aHaIUTUYECKH
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 CIIE Ly OLLIIX COOTBETCTBHE | CIEAYIOUINX
HpOGKTI/IpOBaHI/I aHaHI/I3I/IpOBaTL YMCHHU: CJ'IGI[YI(BH_II/IX YMCHHU:
a UCXOIHBIE JAHHEIE coduparp u YMEHHH: cooupars u
3Hepr006’BeKTOB IUI1 IPOEKTUPOBAHUSA AHAJIIM3UPOBATDH CO6I/IpaTI) u AHAJIM3UPOBATDH
H HX SIIEMEHTOR 3HepFOO6T)eKTOB u ux | HCXOOHBIC AHAJIU3UPOBA HNCXOOHBIC
B cOOTBeTCTRMM | 2TEMEHTOB B JAHHBIC OJIs Tb HCXOIHBIC | maHHBIC I
¢ HOPMATHEHOH COOTBeTCTBm:I c MPOEKTUPOBAHN | NaHHBIC I MIPOEKTUPOBAHU
noxymenrarueii | HOPMATHBHOU ] FIpOCKINpORa | 4
JOKyMeHTaIHeit, 9HEProoOBEKTO | HUA YHEPTrOOOBEKTO
BBITTOJTHATH B M UX DHEProodBeK | B MX
IPOEKTHBIE 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




OIIMOKH, ell. YMeHnus MPUOOPETECHHBIM
MIPOSIBIISIETCS OCBOEHBI, HO Y YMEHUSIMH,
HEAOCTATOUYHOCTH JOIMYCKarTCsA MMPUMCHACT UX B
yMeHI/Iﬁ, o pAny HE3HAUUTCJIbH CUTyaludax
MOKa3aTesIeH, bl€ OLIMOKHY, HOBBIIIEHHOM
06yanOH1HﬁCH HETOYHOCTH, CJIOKHOCTH.
HCTIBITHIBACT 3aTpyAHEHHS
3HAYUTEIHHBIC npu
3aTpyJHCHUA TIPH | aHATTUTHIECKHU
ONEPUPOBAHUH X OIepaImsX,
YMCHHSIMH TTPH nepeHoce
HX IIEPEHOCE Ha YMEHUH Ha
HOBBIC CUTYallUH. HOBEIE,
HECTaHJIaPTHBI
€ CUTYaIliH.
BJIaJeTh: OOyuaromuiicst He OOyuaromuiicst OO6yuarommmiic | OOygatomuiics B
METOIaMU BIIQJICCT WIA B BIIQJICCT Sl YAaCTUYHO MOJIHOM 00BeMe
c60opa 1 aHanuza | HEAOCTATOUHOH METOIaMU BIIa/IeeT BIIa/IeeT
HCXOJTHBIX CTCNICHH BJIaJCCT coopa u METOAaMH METOAaMH
NAHHBIX 11 Meroaamu cbopa u aHAIM3a coopa u cbopa
IPOCKTHPOBAHH aHalln3a MCXOIHBIX UCXOIHBIX aHaiusa aHaiusa
oq JaHHBIX 1A JOaHHBIX 11 HUCXOOHBIX HCXOOHBIX
sHeprooGbpekros | NPOCKTHPOBAHMIA MPOCKTUPOBAHK | JAHHBIX UIS | TaHHBIX JUIS
H UX DIIEMCHTOR DHEPrOOOBEKTOB H UX | g MPOEKTUPOBA | IPOCKTUPOBAHU
B COOTBETCTBHH | > MoHTOB B SHEProOOLEKTO | HUA A
¢ HopMaTuBHoii | COOTBETCTBHM C B U UX SHEPTroOOBEK | IHEPTOOOBEKTO
HOKyMeHTaHHeﬁ HOpMaTHBHOUN 5 3JICMCHTOB B TOB U UX B 1 UX
AOKYMCHTAIUCH COOTBETCTBUH C | DJIEMEHTOB B | DJIEMEHTOB B
HOpPMaTHBHOM COOTBETCTBU | COOTBETCTBUU C
JOKyMEHTaluen | ¥ ¢ HOPMaTUBHOMN
B HEIIOJIHOM HOPMAaTUBHOH | JOKyMEHTauuen
o0Beme, JIOKYMEHTAIH | , CBOOOIHO
JIOITYCKAIOTCS eif, HaBBIKH MPUMEHSIET
3HAYUTEIIbHBIC OCBOEHBI, HO MOJTyYCHHBIC
omuoKH, JIOMyCKaroTCsi | HABBIKH B
MIPOSIBIISIETCS He3HAYMTeNsH | CHTYalHsx
HEJI0CTATOYHOCTD | pie OIHOKH, MTOBBIIIICHHOH
BJIQJICHUS HETOYHOCTH, CJIOXHOCTH.
HaBBIKaMH 110 3aTpy/IHEHHS
pany pu
IoKa3aTele, AHAIUTUYECKU
Oo6yuaromuiicst X OTICpAIHsIX,
WCIIBITBIBAET nepeHoce
3HAYUTEIbHBIC yMeHHi Ha
3aTPY/IHEHUS TIPH | HOBBIE,
HPUMEHECHNI HECTaHJapTHBI
HaBBIKOB B € CHTyaIHH.
HOBBIX
CUTYAIIUSX.
Ixansr OLICHUBAHWA PC3YyJIbTATOB HpOhKDKYTOqHOﬁ arrecrauqmmu " Hux

OITMCaHUuEC:

®opma NPOMeKYTOYHOM ATTECTAIMM: IK3AMEH.



[TpomexyTouHas aTTecTanus oOydarommxcsi B (opMe SK3aMEHA IIPOBOJUTCS
M0 pe3yJbTaTaM BBHIMOJHEHHs] BCEX BHUJOB yueOHOW paboThl, MpPeayCMOTPEHHBIX
y4e€OHBIM IUJIAHOM IO JAHHOW MUCHUIUIMHE (MOIYIIO), MPU ATOM YUHUTHIBAIOTCS
pe3yJIbTaThl TEKYLIETO KOHTPOJIA YCIEBAEMOCTH B TeueHue cemecrtpa. OneHka
CTETICHU JOCTIXKEHUS OO0YUYaIOIIMMUCS TUIAHUPYEMBIX PE3yJIbTaTOB OOYUYEHHS IO
JUCUUIUIMHE (MOZYJII0) MPOBOJUTCA IPENojaBaTesieM, BEAYIIUM 3aHSATHS IO
JUCUHUIUIMHE (MOIYJIII0) METOAOM IKCIIEPTHOM olleHKH. [1o uToram npomMexyTouHON
aTTecTallud 10 JUCUUIUIMHE (MOAYJIO) BBICTABISIETCA OLIEHKA «OTJIMYHOY,
«XOpOULIOY», «yAOBIECTBOPUTEIBHO» WIH «HEYIOBIECTBOPUTEIILHOY.

K  mnpomexyTodHOW  arrecTalMyd  JOIyCKAKTCA  TOJIBKO  CTYACHTHI,
BBIMIOJHUBIIME BCE BHABI Y4YyeOHOM paldOThl, NPETYyCMOTPEHHBbIE paboueil
IpOrpaMMOM MO  JUCHUIUIMHE  «ABTOMAaTU3MPOBAHHOE  IPOEKTHPOBAHUE
TEIUIOPHEPTETUUECKUX CUCTEM» (TIPOILLIIN MPOMEKYTOUHBIA KOHTPOJIb, BHIITIOJHUIN
BeCb O0BEM 3aJaHMIl HAa CEMHUHAPCKHUX 3aHATUSAX, BBICTYNHWIA C JOKJIAJOM Ha
CEMUHAPCKOM 3aHSTHH)

[IIxana oueHNBaHuA Onucanue

BoinonHeHnsl Bce BHIBI  yueOHOW paboOThl, NPESyCMOTPEHHBIE
yueOHbIM MIaHoM. CTYJeHT JeMOHCTPUPYET COOTBETCTBUE 3HAHMIA,
YMEHMM, HaBBIKOB IPUBEIECHHBIM B TalnuIax IOKa3aTeleH,
onepupyeT NPHOOPETEHHBIMU 3HAHUSAMH, YMEHUSIMH, HaBBIKaMH,
MPUMEHSIET X B CUTyalUsX MOBBIIMIEHHOHN cioxHocTu. [Ipu 3Tom
MOTYT OBITh JIONMYIIEHbl HE3HAUYUTEJIbHbIE OIIMOKH, HETOYHOCTH,
3aTpyJIHEHUS MPU aHATUTHYECKHUX OIepalusX, MepeHoce 3HAHUN U
YMEHUH Ha HOBbIE, HECTAHAAPTHBIC CUTYALUH.

OTIIMYHO

CryzneHT mNOKa3bIBa€T JOCTATOYHBI YypOBEHb TEOPETUYECKUX H
MPaKTUYECKUX 3HAHWM, CBOOOJHO OINEPUPYET KaTeropHalbHbIM
Xoporio anmapaTtoM. YMeeT aHaJIM3UpOBaThb NPAKTHUUECKHUE CUTYallUH, HO
JIOTTYCKaeT HEKOTOpbIe MOTpemHOCTH. OTBET MOCTPOEH JIOTHYHO,
MaTepHaj U3J1araeTcsi FpaMoTHO.

CryneHT 1OKasplBaeT 3HAHUE OCHOBHOIO  JIEKIMOHHOTO H
MIPAaKTUYECKOro Mmarepuana. B oTBeTre He Bcerma MNpUCYTCTBYET
Joruka wus3nokeHus. CTyIEHT WCHBITBIBAET 3aTPyJHEHUs IIpU
IIPUBEJICHNUN ITPAKTUYECKUX ITPUMEPOB.

yI[OBJ'ICTBOpI/ITeJ'ILHO

He BbimonHeH oauH wunu  Oojee  BUAOB  y4eOHOH  paloTHhI,
MPEIYCMOTPEHHBIX Yy4eOHbIM IIaHOM. CTYIEeHT JIeMOHCTPUpYET
HETIOJTHOE COOTBETCTBHE 3HAHUMN, YMEHUI, HABBIKOB ITPUBEICHHBIM B
TabJIMIIaX [OKa3aTelNei, [OMyCKAIOTCsl 3HAa4YMTENbHbIE OLIMOKH,
MPOSIBISIETCS.  OTCYTCTBHE 3HAHWA, YMEHHH, HABBIKOB TIO PsIY
noKaszaTesiei, CTyIeHT UCIIBITHIBAET 3HAUUTEIbHBIE 3aTPYHEHUS IPU
OTIEPUPOBAHUY 3HAHUSAMHU M YMEHHSMH TIPU HX TIEPEHOCE Ha HOBHIC
CUTYaIHH.

HeynosnerBopurensHo
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@oHABl OLICHOYHBIX CPEACTB MPEACTABIEHBl B IMPUWIOKEHUIX K padoueit
porpamme.

7. YueOHO-MeTOAUYeCKOE U HHPOPMALIMOHHOE O0ecneYeHne AU CIUIIUHBbI

a) OCHOBHAsI JIMTepaTypa:

1. MakapoB, A.H. TemnooOMeH B 3JEKTPOAYTOBBIX U (PaKeIbHBIX
METaJUTyprUYeCcKHX Mevax U SHEPreTHYeCKUX yCTaHOBKax [DIEKTPOHHBIN pecypc]:
yue0. mocodue — DnektpoH. nan. — Cankr-IletepOypr: Jlans, 2014. — 384 c.

2. Tennousuka, TEMIOTEXHHUKA, TeIII000MeH. TermomacconepeHoc. TommBo
u orHeynopsl. TeruoBas pabora neueid. JIabopatopHbiid MPaKTUKYM [ DIEKTPOHHBIN
pecypc]: yueb. mocobue / B.A. ApyTioHOB [1 ap.]. — DAeKTpoH. 1aH. — MockBa:
MUCUC, 2007. — 136 c.

3. banipameBckuii b.A. OCHOBBI palMOHANIBHOM YTWIH3ALUWHA TEIUIOTHI C
MOBEPXHOCTEN MPOMBIIIJICHHBIX Meueld. M3BecTust BhICIIIMX YUEOHBIX 3aBEJCHUN U
sHeprernyeckux ooveaqunenut CHI'. Ouepreruka- 2011. Nel

4. OcuoBHoe obopynoBanue ADC [DneKTpoHHbIN pecypc]: yueb. mocodue —
DIIeKTpOH. JaH. — MuHck: "Beiumimas mkona", 2015. — 288 c.

5. JI3to3ep B.S. TennoTtexHuka u TemioBas paboTta neueid: YdueoHoe nmocooue
[DnexkTpoHHBIN pecypc]: yueb. mocooue — nekTpoH. aaH. — Caunkrt-IleTepOypr:
Jlanp, 2017. — 384 c.

0) JOMOJIHMTEJIbHAS JIUTEepaTypa:

1. ®unumonoB, FO.II. Temnodusuka, aBToMaTU3alusi U  HKOJOTHUS
MIPOMBIIICHHBIX Nieueil. MeToauueckue ykazanus [ DJIeKTPOHHBIN pecypc] : METO/I.
yka3. / FO.I1. ®ummmonos, K.C. [llatoxun, C.H. [1Iu6anoB. — DIeKTpoH. AaH. —
Mocksa : MUCHUC, 2006. — 27 c.

2. Sxy6enko M.A. TexHOJOTMYECKHUE MPOLIECCHl MPOU3BOJCTBA TEIJIOBOU U
anekTpuuecko sHeprun Ha ADC: ydyeOHOe mocoOue sl BY30B [DJIEKTPOHHBIN
pecypc]: yueb. nocodue / U.A. SAxyb6enko, M.D. [luHuyk. — DNEKTPOH. JaH. —
Mocksa: HUAY MUDU, 2013. — 288 c.

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

4. Bacwibuenko FO.B. (pen.) TemsoreHepupytoiye yCTaHOBKH (YacTh 2).
VYuebnoe nocodue. — benropon, M3n-so BI'TY um. lllyxosa, 2008. — 148 c.

5. Kuxap I''U. KotenbHbie yctaHOBKHM TOC: TEIJIOTEXHUYECKHE PACUETHI:
ydeOHOe mocodue [DNeKTpOHHBIN pecypc]: yued. mocodue — IIEKTPOH. JaH. —
Munck: "Beimmiimas mkona', 2017. — 224 c.

6. XKypasneB A.A. PacueTsl MaTepuaibHBIX U SHEPTETHUECKUX 0aaHCOB MPHU
BHITUIABKE CTald B JYTOBBIX CTAJCIUIABWIBHBIX Te4ax: y4eOHO-METOIMYECKOe
nocobue [DnexTpoHHsii pecypc]/ A.A. Kypasnes, B.®. Mricuk, A.B. XKganoB. —
DnekTpoH. naH. — ExarepunOypr: YpdV, 2016. — 128 c.

7. YCTpOWCTBO M NPOCKTUPOBAHUE JIOMEHHBIX Ieueil: yueOHOoe mocobue
[Onextponnslii pecypc] / JLM. Kamnyn [m nap.]. — DJeKkTpoH. [naH. —
ExarepunOypr: Yp®V, 2016. — 219 c.
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B) IPOrpaMMHOe o0ecrnevyeHne 1 MHTEPHET-PeCypPChl:

[IporpamMmmMHOe obecrieueHre He MPeyCMOTPEHO.

HNuTepHeT-pecypchl  BKIIOYAIOT yueOHO-METOIMYECKHUE MaTepuaibl B
AJIEKTPOHHOM BHIe, TpeactaBieHHble Ha cairte (http://lib.mami.ru/ebooks/ B
paznene «bubmmoTexay.

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

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 «lIpomblnuieHHas
terioaHepretuka» Ayn. AB2406, ocHaiieHHas 1a00paTOPHBIMU YCTAHOBKAMMU:

- «Omnpeaenenue ko3PppuiiieHTa TEMIEPATyPOIPOBOIHOCTU CTAIIM METO0M
PETYJISIPHOTO PEKUMAR;

- «Ompenenenne KodpPUIMEHTa TEIIONEpeaaud MpPU BBIHYKJIEHHOM
TEYEHUU KUJIKOCTH 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 coTtpyanuudectBe) ¢ cucremoil KUII u
aBTOMATHKH.

9. MeToauvecKkue peKOMEHAALMH 1JIsl CAMOCTOSITEIbHOI padoThI
CTYACHTOB
1. Mapromun JILA., CennukoBa O.b., CasenseB M.JI. Metoauueckue
pPEeKOMEHJallui [0 OpraHu3alud  CaMOCTOSATENbHOM  paboThl  CTYJCHTOB.
Hanpasnenne mnoaroroBku: 13.03.01 «TemmosHepretnka W TEIUIOTEXHUKA,
npoduiib «TennosHepreTnyeckre yCTaHOBKHU, CUCTEMBI M KOMIUIEKChI». — M.: U3a-
BO MOCKOBCKOIo nmojurexa, - 46 c.
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http://lib.mami.ru/ebooks/
http://window.edu.ru/catalog/resources?p_nr=50&p_rubr=2.2.75.27.7&p_page=3
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

10. MeToauveckue peKOMeHIAIMHU JIsl PenoaaBaTe/ s

[IpenogaBanvie  IUCHUIUIMHBI  «ABTOMATU3UPOBAHHOE MPOCKTUPOBAHUE
TEIUIOPHEPTETUYECKUX CHUCTEM» MMEET CBOEH IENIbI0 O3HAKOMHUTH CTYIEHTOB C
JTOCTIKCHHUSIMH B 00JIaCTH TIPUKIIATHON TEIJIOOHEPTETHKH, TOOUTHCS YSICHCHHUS MU
OCHOBHBIX METOJIOB MIPOEKTUPOBAHUS u TEIIOBBIX pacueroB
BBICOKOTEMIIEPATYPHOTO O00OpPYJOBaHUS, NPUBUTh WM MPAKTUYECKUE HABBIKU
MCIOJIb30BaHUA 3TUX 3HAHUN K KOHKPETHBIM ITPOU3BOACTBEHHBIM CUTYAIIHSIM.

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

L]envro METOTUYECKUX PEKOMEHIAINI SBIISIETCS MOBBIMICHUE d()PEKTUBHOCTH
TEOPETUUYECKUX U TMPAKTUYECKUX 3aHATUM BCJICACTBHE Oojiee YETKOH UX
OpraHu3allMy MPenoaBaTeyieM, CO3/IaHUs IEJIEBhIX YCTAHOBOK IO KaXI0l TeMe,
CHCTEMATH3allMM MaTepualia IO KypCcy, B3aWMOCBSI3M TEM Kypca, IOJIHOTO
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 TOCOOuS;

— KOHTPOJIbHBIC 3aaHus JJIsl 3aKPEIJICHUSI TEOPETUYECKOTO MaTepurarna;

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

Memoouueckue pexomeHoayuu no Opeanu3ayUY U3y4eHuss OUCYUNIUHBL

Jnsi MakCUMaJIBHOTO YCBOEHHS JUCIHMIUIMHBI PEKOMEHIYETCA H3JI0KCHUE
JICKITMOHHOTO MaTepualia ¢ dJeMEHTaMHU 00CYKISHHUS.

B kadecTBe METOAMKM TPOBEACHUS NPAKTUUECKUX 3aHATHUM MOXKHO
MPEIOKUTD

1. Cemunap — 0OCYXKJIEHHE CYILECTBYIOIIUX TOUEK 3pPEHHUS HAa MPOOJIeMy U
MyTH €€ PEIICHUS.

2. Temaruueckue AOKIaAbl, TO3BOJSIONIME BbIpA0ATHIBATH  HABBIKU
MyOJIMYHBIX BBICTYIUJICHUH.

JIsi MakCUMaJIbHOTO YCBOCHHMS JUCHUUIUIMHBI PEKOMEHIYETCS MPOBEICHUE
MHCHbMEHHOT'O Ompoca (TECTUPOBAHHWE) MAruCTPOB IO MarepuajaM JICKIHH |
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 ITOMCKOBOM M HCCIIEAOBATEIBLCKOW JEATEIbHOCTH
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  3aHAmMus MOTYT UMETh pa3Hble  Qopmbl  (pabota ¢
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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.

CamocmosamenvHas 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, CBS3aHHBIX C TPAKTUYECKUM OCBOECHUEM COAEpKAHUS
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 3HAHUW U yYMEHUW OakanaBpOB
TaKXe OCYILECTBIIETCS YEPE3 MPOBEACHUE PsAZla MPOMEKYTOUHBIX TECTUPOBAHUU.
Hrorosas aTrectanus no AUCLMILUIMHE NPEANOiaraeT YCTHBIN 3a4€T WU 9K3aMEH,
Ha KOTOpBIX MPOBEPSETCS YCBOCHHE Marepuaia, YCBOEHUE Oa30BbIX MOHSATHI
JUCUUTUINHBI.

[Iporpamma coctaBieHa B cOOTBETCTBUM ¢ DeliepaabHbIM TOCYJapCTBEHHBIM
oOpa3oBaTeNbHBIM  CTaHAAPTOM BBICHIETO 00pa3oBaHMs IO HAMPAaBICHUIO
noarotoBku  13.03.01 «TemnosHepretnka W TEIUIOTEXHUKA» U MOPOGUITIO
«JHeproodecrieueHnue TPeAnpUsITAR.

ABTOpBI

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

[Iporpamma  oOcyxnena  Ha  3acemanud  kKadeapbl  «l[IpombinieHHas

terosHepreTrka». IIpotokoin ot 30 aBrycra 2021 r. Ne 1

3aenyrommii kaheapoit «IIpoMbIlieHHAs TETII0IHEPTETHKAY)

K.T.H., JIOLIEHT JILA. MaprommH

PykoBoautens OOII E.A. Yyraes
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[Tpunoxenue 1
CTpyKTypa U coepkaHue JMCHUILNINHBI KABTOMATH3MPOBAHHOE NPOCKTHPOBAHUE TEIUIOIHEPIreTHYECKHX CHCTEM» 110
HanpaBJ/jeHHI0 NoAroToBKHU 13.03.01 «TemiodHepreTuka 1 TemJIOTEXHUKA)

g OHOI pad
o 3 Bute1 yaeOHO# paboTel, Bimotan Bunbl camocrosTensHOM paboTh DopMbL
5 z CaMOCTOATENbHYIO Pa00OTy CTYICHTOB, U TV ICHTOR ATTeCTALIN
Paznen g : TPYAOEMKOCTh B Yacax A H
3 =
=
s J I/C JIa6 | CPC | KCP | KP. | KII. | PTP Ped. K/p 9 3
ILate1it cemectp
Tema | Jlexuus. Beenenne s . 0,5 20
1 CeMHHapCKOE 3aHITHE 1
Tema | Jexnus. KamepHble 1 NpoxXoaHbIe MeYH s 4 0,5 20
2 CeMuHapcKoe 3aHATHE 1
Jlexnus. Pacyer M KOHCTpyHpOBaHHe 0.5
Te3Ma HArpeBaTeIbHbIX 3J1eMEHTOB 5 5.6 ’ 20
CeMuHapckoe 3aHsITHE 1 +
Jlexnus. TunoBble KOHCTPYKIMHU 0.5
KAMEPHBIX U IIPOXOHBIX NeYei ’
Tema
4 CeMHHapCKOe 3aHsITHE 5 7-8 20
Br160pouHBbIif TPHEMOYHBIH U TEKYIIN 1
KOHTPOJIb.
Jlekuus. Oco6eHHOCTH Ten10Boit 0.5 n
TeSMa padoThI neveil, 0CHOBBI HX pacyeTa 5 9-10 ’ 20
CeMHHApCKOE 3aHITHE 2
Tema | Jexknusi. PyntnorepmMudeckne neun 0,5
y 5 | 1-12 10
6 CeMHHApCKOE 3aHITHE 1
Tema Jlexknusa. Bpamawmmecs ne4yu 1/
7 NMPOU3BOJICTBA CTPOUTEIbHBIX 5 13-14 | 0,5 10 +

MaTtepuajaoB
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CeMHHapCKOe 3aHITHE

Jlekuus. O0uue npuHUUIBI pad0ThI U

Tema | K1accupuKanus MJIa3MOXUMHYECKHX 0,5
8 peaKkTopoB 15-16 10
CeMHHapCKOe 3aHITHE 1
®opMa aTTecTauuu 19
Bcero gacoB 1mo qUCIUIUINHE B CEABMOM
ATen A 4 10 130

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
®opma 00yueHus: 3a0uHas

Kadenpa: «[IpoMblnieHHas TEIIOIHEPTETUKA

®OH/I OHNEHOYHbLIX CPEJACTB
O AMCIUITVIMHE

«ABTOMaTI/ISI/IPOBaHHOC MPOCKTHPOBAHUEC TCILJIOOHEPICTUYCCKUX CUCTEM»

MockBa
2021



IHacnopt ¢oHIA OLIEHOYHBIX CPEICTB

Tadmuma 1
K IPWIOKEHHUIO 2

ABTOMaTH3I/Ip0BaHH06 MPOCKTUPOBAHUEC TCIJIOIHEPI€TUICCKUX CUCTEM

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 | cioco0OeH 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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[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:

2 2
w-d 1212_27003,14 0,065

m,=n,-y 0,35=127,17xe

TE: Ny - YUCIO CTEPIKHEN;

Y - IWIOTHOCTh MaTepuania CTEPKHEN;

d - anameTp cTepKHs;

| - nIMHA cTepKHS.

DHeprus [l HarpeBa:

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

riae: C - yaelbHas TEIIOEMKOCTh MaTepHalla CTEPKHEN

[Tone3nas MOITHOCTS:

p __ O 487925856
"t 7.3600 2-3600

IZIe: T - BpeMsI HarpeBa, IpUHUMAEM PaBHBIM 2 4acaM.

BrinosnHsieM 3CKU3 3aKaJOYHON NIEYU ¢ HAHECEHUEM Pa3MEpPOB

=6776,7 Bm



280
410
910

1340

840
700

670
800
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>
Fi=1,537 M2

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

F, = 2,464 Mm?

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, =.JF, -F, =1,537-2,464 = 1,946 1

OnpenensieM CpeIHIOK MTOBEPXHOCTh TETUIOU30ISIIMOHHOMN 3aCHINKHU:
F, =\[F, - F, = /2,464 7,884 = 4,407 »’

OnpenensieM Maccy IaMOTOBOW KITa/IKHU:

m, =y, -F -8, =2580-1,946-0,065=326x2

rae: Yo = 2,58 /M3




OmnpenensieM Maccy TEIIOU30ISALMOHHON 3aChIITKHU:
m,=y,-F -8 =250-4407-0,25=275kz

rae: vs = 0,25 1/m°.

Macca xaponpo4HOro KOHTEHHepa:

m,=0,25-m, =0,25-127,17 = 31,8ke

TenioBble MOTEPU MEYU:

tKH B tH
Foon = 1 0, 1) 1

+ ¢+ w4
aHap ' F}) ﬂ'& : F; ﬂ’m : Fut a
1
a, - ]:1 - IpMHUMAEM paBHbBIM 0.

Oap = 12 B/M?-°C, A = 0,15 Bt/M-°C, Ay = 1,25 Br/m-°C.
460—-20

Pnom = l 0’25 0’065 = IOSSBm

+ +

12-7,884  0,15-4,407 1,25-1,946
MOH_[HOCTB, HCO6XOI[I/IMa$I JJI HaneBa JCTaJIn B CTaI_[I/IOHapHOM pC)KI/IMeI
P=P +P =6776,7+1055="7831,7 Bm=7,8317xBm

non nom

-

6H

TeMmeparypa MEXIy CIOSMH:

t,=t, —P Ou = 460—1055&546 =4315°C

nom
1,

w w >

TeMreparypa HapyKHOW CTEHKU:
P
a, -F, 127,884

Hap

=3L1°C

Cpennsiga Temiieparypa 1amMoTOBON KIaJaKu:
. t, +t, 460+4315
w 2 -

Cpennsiga Temrieparypa TeIION30AIIMOHHON 3aChITIKHU
;- t,+t, 4315+3L]1
6 2 -

KonnuecTBo Temia, He0OX0IMMOE JIJIsl HarpeBa MIaMOTOBOM KJIAJIKU:
0,=C,-m,(t, —t, )=980-326(445,7 —20) = 131466020

nap
b

Cu = 0,98 xJIx/kr-°C
KonnuecTBo Termia, HE0OX0IUMOE JIJIsl HarpeBa BEPMUKYIUTOBOM 3aCHINKU
0, =C, -m,(t, —t,,) = 630-275(460 — 20) = 72765000 Lc
9
Cs = 0,63 xJx/xr-°C
KosmmuecTBo Temna 1t Harpesa KaponpOYHbIX U3IEITUN:
0, =C,., -m/(t, —t, )=460-12717(460—20) = 25739208 /o

nap

=4457°C

= 2313

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

JlericTBUTENBbHAS POIOJKUTEIIBHOCTh HArpeBa Mevu:



29 22097028 ...
1 — - ]
3600(P - P2J 3600(783 17— IO;SJ

KII/I ropsiueii neuu:

= —P =0,866
P +P

non nom

m,

KIIJI xomonHOM neyu:
_ 2.0 =0,53
ZQK +Qu3 +Pnum .Tl
rae:
Qi =Qu + Q. Z131466020+ 7276500020423 1020 [T

n,

71=8,7 4aca.

[Tpunoxenue 6

BOHpOCI)I AJIA CAMOCTOATECIBHOI'O U3YICHUA

1. Aspomexannueckue ycnosusa B BTY.

2.  Hcnonb3oBaHWe  aHAaIUTUYECKUX  PEIICHHM  KpaeBbIX  3a1ay
TEIUIONPOBOJAHOCTH JIJIsl ONIPEAEIEHUS MPOJOJKUTENBHOCTH TEIJIOBONH 00paboTKu
TEPMUYECKU MACCHUBHBIX TEIL.

3. KonctpyktuBHas cxema BTII. TermmoBble M KOHCTPYKTHMBHBIE CXEMBI
HarpeBaTeNIbHbIX, OOXXHUIOBbIX, IUIABUJIBHBIX  yCTaHOBOK. IMX  TexHuUKoO-
HKOHOMHUYECKHE NTOKA3ATEIIN.

4. Temnnosoii 6ananc BTY. Ctpyktypa TemnoBoro 0anaHca paboyeit KaMmepshl.
Omnpenenenue ciaraéMbIX TEIIOBOTO OanaHca pabodeit kaMephi.

5. Yaensnusle pacxoasl TorumBa BTY. Oueprernueckuit Oamanc BTY u
pHEpro3arpaThl Ha mpolecchl. MaTepualbHbli OajaHC BBICOKOTEMIEPATYPHOTO
IpoI1iecca.



[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, [JIs



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 U3ITyUYECHUS;

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 BO3ayIIHOM (crabokuciion) atmocdepe;

4. B HEKOTOPBIX 3aLIUTHBIX YIIIEPOACOAEPKAIIMNX 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 nmpaBUIBHBIX 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 depenoBaHUsi TMPOLECCOB OKHUCICHHUS U BOCCTAaHOBJICHUS
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 MaTepuainoB 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 XpOMOMarHe3uajibHbIx 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 JOMYCTUMOM TeMIEpaTypod CUUTAIOT TeMIIepaTypy, 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
JONyCTUMAas 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) [IpenenvHas TemMnepaTypa UCIOIb30BAHUS 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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