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OBILIASA YACTD

OneHouHbple MaTepuaibl MO0 AWCLMIUIMHE IPEIHAa3HAYEHbl I OLIEHKH JTOCTHXKEHUS
0o0yyarolMMUCS  3aIUVIAHUPOBAHHBIX  PE3YyJIbTATOB  OOyYeHUs 10 JAMCLUUIUIMHE, JTana
(dbopMHpOBaHUs 3aIUTAHUPOBAHHBIX KOMIIETEHIIMN M YPOBHS OCBOCHUS TUCIUILINHBI.

OrneHouHble MaTepuallbl MO JUCHUIUIMHE BKIIOYAIOT OLEHOYHBIE CPEICTBA I MPOBEACHUS
MEPONPUIATHH TEKYILIET0 KOHTPOJIS YCIIEBAEMOCTH U IPOMEKYTOUHOM aTTECTALUH.

dopmupyembie y 00y4aromerocsi KOMIETeHIINN:

1. OIIK-4 Cnioco0GeH AeMOHCTPpUPOBATh TPUMEHEHNUE OCHOBHBIX CIIOCOOOB TOJTyYCHHSI,
npeoOpa3oBaHusl, TPAHCIIOPTA U UCIIOIB30BAHUS TEIJIOTHI B TEIJIOTEXHUYECKUX YCTAHOBKAX U

cUCTEMAax
NJI-3 JleMoHCTpHUpYET MOHMMAHNE OCHOBHBIX 3aKOHOB TEIIOMAacCOOOMEHa U MMPUMEHSET UX
JUISL paCueTOB JIEMEHTOB TEIUIOTEXHUYECKUX YCTAHOBOK U CUCTEM

1 BKIIFOYACT:
JJIA TEKYIEro KOHTPOJIA YCIIEBA€MOCTH:

Dopma peanmzanuu: KoMnpoTepHOE 3a/1aHHIE
1. PacuetHoe 3ananmne «HecranroHapHas TEIUIONPOBOIHOCTD U U3nydeHue» (TBopueckas
3aj1a4a)
2. PacuetHoe 3ananue «TeriomaccooOMeH B TeII000MeHHbBIX anmapaTtax» (TBopueckas
3aj1a4a)

dPopma peanuzauuu: [TucbmenHas padora
1. KonTponbHas pabota «BHyTpeHHUE UCTOUHUKH. MIHTeHCcHnukanus TeroooMeHa
(opedpenne)» (KontponbHas pabora)
2. KontponbHas padota «CTanmoHapHasi TETIONPOBOIHOCTh TUIOCKOW U IMTUIUHAPUIECKON
creHkn» (KoHtposnbHas padota)
3. KonTponbHas padota «Temnooraaua u COPOTUBIEHUE NPU BBIHYKJIEHHOM O0TEKaHUU
IUTaCTHHBI, TPYObI, myuka Tpy6» (KoHTponbHas pabota)
4. KontponpHas pabora «Temmoornaya mpu cBOOOHONW KOHBEKIIUA U MaCCOOOMEH NP
ucnapeaun» (KontponbHas pabora)
5. Tepmunonornueckuii Tect «BBenenue B rernooomen» (TectupoBanue)
6. Tepmunonoruueckuit Tect «Cucrema qudepeHnaIbHbIX YpaBHEHUH COXpaHEeHUs
KOHBEKTHBHOTO Terutomaccooomenay (TectupoBanue)

®Dopma peanuzaru: YctHas hopma
1. 3amuTa nukia 1adopatopHbIX padoT «BeIHYXkAeHHas KOHBEKIM» (OTueT)
2. 3amuMra MK J1abopaTopHbIX paboT «CBoOO HAs KOHBEKLU» (OTUeT)
3. 3amuTa uukia gadoparopHbix padot «Temnosoe uznyuenue» (OTuer)
4. 3anmra uKiIa 1adopaTopHbIX padboT «Ternaoo0MeH nMpyu KUIEHUH/KOHICHCAITUH.
TemooOmenHbIe annapatel» (OTYET)
5. 3amuTa nukia sadopatopHsix padot «TemmonpoBoaHoCcTh» (OTUET)

BPC aucuuniauHbl



4 cemecTp

IlepeyeHb KOHTPOJILHBIX MEPONPHUATHI TEKYIIEro KOHTPOJS YCHEeBAeMOCTH IO

AUCHUILINHE:

KM-1 Tepmunonoruyeckuii Tect «BBeaenue B Teruiooomen» (TecTupoBanue)

KM-2 KontpoinbHas padota «CtanmoHapHas TEIJIONPOBOJHOCTD IUIOCKON U HUIMHAPUYECKON CTCHKU
(Kontponbnas pabora)

KM-3 3amura nukia gabopatopHsix padbot «TermmonpoBogHocThy (OTYET)

KM-4 KonrponsHas padora «BHyrpennue ucrounuku. MateHcudukanus rernaoodMena (opedpenue)»
(KonTpoabsHas pabora)

KM-5 Pacuernoe 3ananue «HecrannonapHas TEIIIONPOBOIHOCTh U u3nyueHue» (TBopueckas 3a1aua)

KM-6 3amura nukia gabopatopabix padbot «TemmoBoe uzmyuenue» (OTaer)

Bua npoMexkyTouHoil aTTecTauMu — JK3aMeEH.

Beca KOHTpOIBHBIX MeponpusThii, %o
Nunekc KM- | KM- | KM- | KM- | KM- | KM-
KM: 1 2 3 4 5 6
Cpoxk KM: 4 8 9 12 15 16

Paznen nucuuruinHel

TCHHOHpOBOHHOCTB H TCILJIOBOC U3JIYYCHHC (CGMCCTp
Nod)

Brenenue B Teromaccooomen. CriocoObl mepeHoca

Ter10Thl. OCHOBHBIE ONPEIETICHHS, TEPMUHOIOTHUS ¥ ¥ * * * *
OnHoMEpHBIE CTAaIlMOHAPHBIE 33/1a41 + + N N
TEIJIONPOBOJHOCTH

OnnomepHbIe TMHEHHBIC HECTAIIMOHAPHBIC 3aa4n + +
TEIJIONPOBOJHOCTH

TernmooOMeH H3ITydeHHEM B CHCTEME Tell, 4 4

Pa3ACIICHHBIX HHaTepMHqHOﬁ cp Di(0)7t

TermnooOMeH H3ydeHHEM MEXy U3Tydarome—
HOTJIOIIAKOIIEH Cpeioit U MOBEPXHOCTSMU HarpeBa + +
TEMI000MEHHBIX YCTPONCTB

Bec KM: | 10 15 15 15 30 15

S cemecTp

IlepeyeHb KOHTPOJBHBIX MEPONPUATHI TEKYIIEro KOHTPOJS YCHEBAEMOCTH IO
AUCHUILINHE:

KM-1

Tepmunonorunueckuit Tect «Cuctema nuddepeHInanbHbIX ypaBHEHUH COXpaHEeHUs
KOHBEKTHBHOTO TerutomaccooomeHnay (TectupoBanue)

KM-2 KonrtponbHas padora «TemnooTaada u CONpOTUBICHUE IPU BBIHYKICHHOM O0TEKaHUU
IUTACTUHBI, TPYOBI, myuka Tpyo» (KontponpHas pabota)

KM-3 3ammra nukia g1abopaTtopHbIX paboT «BeiHykaeHHas KOHBeKIHA» (OTueT)

KM-4 KontpomasHas pabota «Temmoornaya mpu cBOOOHONW KOHBEKIIUA U MAaCCOOOMEH TIPH
ucnapeaun» (KonrponbHas pabora)

KM-5 3amura nukia gabopatopHbix padbot «CBoOoHAs KoHBEKIMs» (OTUeT)

KM-6 Pacuernoe 3amanue «TermioMaccooOMeH B TeIII0O0OMEHHBIX anmaparax» (TBopueckas 3amada)

KM-7  3ammra nukia gabopatopHbix padboT «TermnooOMeH npyu KUIEHUH/KOHICHCAIUH.

TemnooOmenHbIe annapatel» (OTYET)

Buja npomexyTouHOM aTTecTanMU — DK3aMEH.

Pasnen mucouninHbl ‘ Beca kOHTpOIBHBIX MeponpusThii, %o




Nupnexc KM- | KM- | KM- | KM- | KM- | KM- | KM-
KM: 1 2 3 4 5 6 7
Cpok KM: 4 8 9 12 14 15 16
KoHBeKkTHBHBIH TeIIoMaccooOMeH (ceMecTp
No5)
BBenenue B KOHBEKTUBHBIA TEINIOOOMEH + + +
BHemHss 3aa9a KOHBEKTUBHOTO + + + + + +
TeriooOMeHa
KonBekTuBHas TEII00TAaYA MPU TCUCHUU + + +
KHUJIKOCTH B TpyOax (KaHasax)
Tennootaada nmpu $ha3oBBIX TPEBPAICHUIX + +
TEIIIIOHOCHUTEIIS
TennooOMeHHBIE anmapaThbl + +
OCHOBHBIE ITIOHATHS MacCOOOMeHa + + +
Bec KM: 5 20 10 20 10 25 10




COJAEPKAHUE OLNEHOYHBIX CPEJACTB TEKYHEI'O KOHTPOJISA

1. Oyenounvie cpeocmea 011 OUeHKU 3ANIAHUPOBAHHBIX PE3YIbIMAM 06 00yUeHUA NO OUCUUNTIUHE, COOMHECEHHBIX C UHOUKAMOpamu
00CMUIICCHUS KOMNEmeHY UL

Nunexc Nunukarop 3anjaHUpOBAHHBIE KonTposbHas Touka
KOMITETCHIIMHT pe3yiabTaThl OOyYEHHsS IO
JUCIUILINHE
OIIK-4 N-3onk-4 JemoHcTpupyer | 3HaTh: KM-1 Tepmunonoruueckuit Tect «BBegeHue B TEI000MeH»

IIOHMMAaHUC OCHOBHBIX
3aKOHOB TEIIOMAaccoOOMeHa

u IMPUMCHACT ux JUIA
PacucToB 9JICMCHTOB
TCHIOTEXHUYCCKUX

YCTAaHOBOK U CUCTCEM

3aKOHBI 1 OCHOBHBIE
(bu3MKO-MaTeMaTHIECKHE
MOJIETIH TIepEeHOCca TEIUIOTHI U
Macchl MPUMEHUTENBHO K
TEIUIOTEXHUYECKUM U
TETIOTEXHOJIOTUIECKUM
yCTaHOBKaM U cuctemam (5)
KaJIOPHUYECKHUE U
IIEPEHOCHBIE CBOMCTBA
pabouux BEIIeCTB
TETJIOIHEPTreTUYECKHUX U
TETUTOTEXHOJIOTUIECKUX
YCTaHOBOK U cHucTeM (5)
3aKOHBI COXPaHEHHS U
MIpeBpAIICHHS SHEPTUU
MPUMEHUTETHHO K CHCTEMaM
nepenavyu u TpaHchopmanuu
TETI0THI (5)

3aKOHBI COXPaHEHUS U
MIpEeBpaIEHUS SHEPTHH
MIPUMEHHUTETHLHO K CUCTEMaM
nepenayu U TpaHchopmanuu
TETUTOTHI (4)

KaJIOPHUYECKUE U

(TectupoBanmue)

KM-2 KontposnpHas pabora «CTanrioHapHasi TEIIONPOBOJHOCTh INIOCKOH U
nunuHapudeckoi creHkn» (KonTposnbHas padora)

KM-3 3ammra nukia radbopatopHsix padot «TermronpoBogHocTs (OTUer)
KM-4 KontponrHas pabota «BHyTpeHHHE HCTOUHUKH. HTeHCHpUKAIUs
teruiooOMeHa (opedpenne)» (KontponpHas padota)

KM-5 PacuetHoe 3ananue «HectainmonapHas TeIONpOBOHOCTD U
u3nyuyenue» (TBopueckas 3agaya)

KM-6 3ammura nukia 1adopaTopHbx padoT «TermnoBoe u3mydeHne»
(Otuer)

KM-7 Tepmunonornyeckuii tect «Crucrema qudepeHaabHbIX
ypaBHEHUN COXpaHEHUsI KOHBEKTHBHOTO TETIOMAacCOOOMEHa
(Tectupoanue)

KM-8 KontponbHas pabora «TennooTaaya 1 cCONpoTUBICHUE MTPU
BBIHYKJCHHOM OOTEKaHUU TUIACTUHBI, TPYObI, myuka Tpyo» (KonTponpHas
pabora)

KM-9 3ammura niukia 1adopatopHbIX padoT «BbIHYKIeHHAs] KOHBEKITUS
(Otuer)

KM-10 KonTponbHast pabota «Temnoornada mpu cBOOOIHON KOHBEKITUH U
MaccooOMeH npu ucrapeHun» (KonrponpHas padoTa)

KM-11 3amuTta nukna nabopatopHbix paboT «CBOOO HAS KOHBEKIIUSY
(Otuer)

KM-12 Pacuetnoe 3anganne «TernmomaccooOMeH B TETIOOOMEHHBIX
annaparax» (TBopueckas 3aaya)




IIEPEHOCHBIE CBOMCTBA
pabouux BEIIECTB
TETUIOIHEPTETUYECKUX U
TEIIOTEXHOJIOTHYECKUX
YCTaHOBOK U cucTeM (4)
3aKOHBI 1 OCHOBHbIE
(bu3nKo-MaTeMaTHYEeCKHe
MO/IETIN TIepEeHOCca TEIUIOTHI U
MacChI IPUMEHHUTEIHLHO K
TEIUIOTEXHUYECKUM U
TETIOTEXHOJIOTUYECKUM
yCTaHOBKaM U cuctemam (4)
YMers:

PacCUUTHIBATh MPOLIECCHI
TETIOMACCOIIEpeHOCca B
AIeMEHTaX
TETUIOTEXHUYECKOTO U
TETIOTEXHOJIOTUYECKOT 0
obopynoBanus (5)
paccUuTHIBAThH
TEMIIepaTypHbIC TIOJIS B
ANEMEHTaX KOHCTPYKIIHH
TETUIOBBIX U
TEIIOTEXHOJIOTHUECKUX
YCTaHOBOK C TIEIIBIO
obecrieyeHus

3¢ PEeKTUBHOCTH MTPOIIECCOB
TeromMaccooomena (5)
paccYMTHIBATH
TeMIepaTypHbIe MoJis (Tos
KOHIIEHTpAalMi BEIIECTB) B
MOTOKAX TEXHOJIOTUYECKUX
KUJKOCTEN U Ta30B (5)

KM-13 3amuTta nukna nabopatopHbix padot «TermnoooMeH npu
KUIIEHUHU/KOHIeHcanuu. TemnoooMeHHbIe ammapatb (OT4eT)




pacCUUTHIBATH
TeMIepaTypHbIe Mo (oJs
KOHIICHTpALIU BEIIECTB) B
MOTOKAX TEXHOJIOTUYECKUX
KHUJKOCTEN U 1a30B (4)
paccuuTHIBAThH
TEMIIEPaTypPHBIC MOJIS B
3JIEMEHTaX KOHCTPYKIIHH
TETUIOBBIX U
TEIUIOTEXHOJIOTHUECKUX
YCTaHOBOK C IIEIIBIO
obecrieueHus

3¢ (HEKTHBHOCTH TPOIIECCOB
TeromMaccooomena (4)
PacCUUTHIBATH MPOIIECCHI
TEIIOMACCOIIepeHoca B
JJIEMEHTaX
TEIUIOTEXHUYECKOTO U
TETUIOTEXHOJIOTHYECKOTO
obopynoBanus (4)




1I. Cooepicanue ouenounvix cpeocme. lllkana u kpumepuu oyenusanus

4 cemecTp

KM-1. Tepmunosornueckuii tect «BBegenne B TenjioooMen»

®opmbl peanauzanuu: [luceMennas padora

Tun KOHTPOJBLHOr0 MeponpusaTusi: TectupoBaHue
Bec konTpoabHoro meponpustusi B bPC: 10
IIpouenypa npoBeaeHrs KOHTPOJIBLHOI0 MeponpuATHA: OTBETHI IMCHBMEHHO HA BOIIPOCHI TECTA.

KpaTlcoe CodcpiKaHUuE 3alaHUA:

Crnocobnt TEIUTOTIEPEHOCA: TEITOMPOBO/THOCTE
Crnocobnt TEIUTONEPEHOCA KOHBEKITHA
Crnocobnt TEIIOIIEPEHOCA: HITYICHNE

I 1D —

TeMITEPATYPBI, H30TEPMHUCCKas TTOBEPXHOCTD

5. OmpengeneHne OCHOBHBIX MOHATHIL: TPAIUEHT TEMICPATYPBI

6. OmpeneneHne ocHOBHEIX TIOHATHIL: TCIIOBOIT MOTOK

7. OmnpenencHue oCHOBHBIX TOHATHIL: IIOTHOCTE TEIUIOBOTO MOTOKA.
8. BekTop NIOTHOCTH TEIVIOBOTO MOTOKA

9. 3aKoH TerIonporoaHocTH Oyphe

10. KospHIHEeHT TermmonpoBoIHocTH

(-)l'[pﬂ,'[ﬂflell[lﬁ OCHOBHBIX TTOHSTHIA: TEMIEPATYpPHOE TIOAE, C€AUHHIILI H3IMEPEHHA

11. Teruiopoe  B3auMojieiicTBHE NOTOKA JKMIAKOCTH ¢ oldTekaeMoii MOBEPXHOCTLIO

TBeporo Tena. Jakon Heotona-Puxmana.

12. Kosppuupent Terooriaum

13. Temnonepegaua.

14, Kospuunent Teruionepe/iaun

15, Jlnpepennnaibioe ypaBHeHHE TEILIONPOBOHOCTH

16. Yenorns ofHOIHATHOCTH

17. Buzs! rpaHnHEIX YCIoBHi

18. OrHOMepHOE mddepenimansioe yparHeHMe (J1Y)
TETUIONPOBOIHOCTH TIPH A=const i 5&3 BHYTPEHHHX HCTOYHIKOR

CTalHoHAPHOT

19. Pemrenne JTY w3 m.18 /118 MIOCKO# CTEHKH M JUTS IHTHHPHIECKOHR CTEHKH
20. Pemenne JIY m3 m.18 118 nmockoif CTeHKH NpH A=A(t) M IS IHIHHIPHYUECKON

CTeHKH MpH A=A(1)

KoHTpoJibHbIe BONIpOChI/3aJaHUA:

3arIaHUpOBaHHbIE PE3YNIbTaThl OOyUEHHUS
10 TUCHUIUINHE

Bomnpocel/3aganus ai1s npoBepKu

3HaTh: 3aKOHBI U OCHOBHBIE (DU3HKO-
MaTeMaTHYeCKue  MOJAEIM  IepeHoca
TEIUIOTBl M Macchl NPUMEHHUTEIBHO K
TCINIOTEXHUYCCKUM u
TEIUIOTEXHOJIOTMYECKUM ~ YCTaHOBKaM U
cucremam (4)

Croco0bl TeIUIonepeHoca: TEII0NPOBOHOCTE

CnocoObl TenonepeHoca: KOHBEKIHUA

CriocoOnt ICIIONEPeHOCAT H3IYUCHHE

Onpe/ie/icHHEe OCHOBHBIX MOHATHIf: TeMIEpPaTypHOE TOJIe, CIMHHIBI H3MEPCHHA
TEeMIIEPaTyphl, H30TCPMUUCCKAs OBEPXHOCTH

5. Onpejeienne OCHOBHBIX MOHATHIT: TPAIMEHT TeMIIepaTyphl

6. OmnpesieiieHHEe OCHOBHBIX MOHATHIL: TEIUIOBOIT MOTOK

7. ()llp(‘,’[f,lc‘lllll‘ OCHOBHBIX HOHATHIL: IJIOTHOCTE TEILIOBOTO HOTOKA.
8. BeKTop N/I0THOCTH TEMJIOBOTO NMOTOKA.

9. 3akou teruionposojHoctH Oyphe.

10. KodypHIHEeHT Ten10npoBoHOCTH

Onucanue MKAaJbl OEHUBAHMSA:

Oyenxa: 5 («OTIIMYHOY)
Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax: 10
Onucanue xapakmepucmuxu evinonnenus 3uanus: OueHka "oTINYHO" BBICTaBIAETCS €CIIM 3aJaHHe
BBITIOJTHEHO B TTOJTHOM 00'bEME WITH BBITIOJHEHO MPEHMYIIIECTBEHHO BEPHO

Oyenxa: 4 («XOpOIIIOY»)
Huorcnuii nopoe evinonnenus 3adanus 6 npoyenmax. 60
Onucanue xapaxmepucmuxu evinoneHus snanus: OneHkKa "XopoIo" BEICTABISIETCS €CIH
OOJIBIIIMHCTBO BOIPOCOB PACKPHITO. BEIOPAHO BEPHOE HAMPABICHUE JUTSI PEIICHUS 33,129

Oyenxa: 3 («yAOBIETBOPUTEITHHOY)
Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax.: 50




Onucanue xapaxmepucmuxu evinoaneHus snanusa: OueHKa "y10BIETBOPUTENIBHO" BBICTABIIAETCS
€CIIM 3aJJaHue MPEUMYIIECTBEHHO BBITOJIHEHO

Oyenxa: 2 («HEYIOBIETBOPUTEIBHO»)
Onucanue xapakmepucmuku 8binoanenus 3uanus. OueHka "Hey10BIETBOPUTEILHO" BBICTABIIACTCS
€CJIM 3aJ]JaHuE BBIMIOJHEHO HEBEPHO WJIM MPEUMYILIECTBEHHO HE BBHIITOJIHEHO

KM-2. KonrpoabHas padora «CtanuoHapHasi TEIVIONPOBOAHOCTD IJIOCKOH U
IUJIHHAPHYECKOH CTEHK

®opmbl peanuzanuu: [lucemMennas padora

Tun kouTposbHoro meponpusitusi: KonrposbsHas padora

Bec xonTposabHoro meponpusitust B bPC: 15

IIpouenypa mnpoBeaeHHsi KOHTPOJIBHOrO MeponpuaTHsa: IluceMeHHOe pelnicHME BapUaHTOB
3a1aHus U3 ABYX (TpeX) 3aj1ay Mo U3y4yaeMou Teme.

KpaTkoe conep:kanue 3a1aHusi:

10



1.25. CranbHol naponposos (dyx8 = 110x5 MM) MPONOKEH HA OTKPhI-
TOM BO3IYXe t,, = 20 °C. Teruopas U3oNAIMA NapONPOBOAA BIMONHEHE H3

IIBYX CI0eB — MHHepanbHoOl cTeknsHHOH BaThl H acbecta (p = 500 Jcr/M3;
8,,, = 8, =50 Mm). Beraucnte notepu Tenna ¢ 1 n.m (OroHHOro MeTpa)

NaponpoBoAa, ecld Temmnepatypa mapa f,, = 300 °C, a xoadduuuents

TEIUIOOTHAYH OT lapa K BHYTpeHHeli MOBEPXHOCTH MaponpoBOJa H C BHE-
1IHel MOBEPXHOCTH BTOPOTO CIIOA M3OMALMH K BO3NYXY PaBHEI COOTBET-

cTBenHo 90 Br/(M - K) u 15 Br/(m*  K).

Kak n3MeHsATCS NONyYeHHbIe PE3YIBTATE, €CITH MPH APYTHX OJIHHAKOBBIX
YCIIOBUSIX BHYTPEHHHH ¥ Hapy KHbIH C/IOH H30JALMH IOMEHSTh MecTaMu?

1.31. 1o snext

KaloT TOK I = 30
ecJIv KO3pPHLIHEE

cocTaBiisetr 12 BT

11



Kak HM3MEHHUTC
ero IOKpPBITh pe3

1,5 MM IpH Heu3sn
M TEMIIEPATYPHI B

KoHTpoJibHbIE BONIPOCHI/3aJaHUA:

3arIaHupoBaHHbIE Pe3yibTaThl 00yueHus 1o | Bompockl/3aganus s npoBepKu

JUCIUIUINHE

3HaTh: 3aKOHBI COXPAHEHMsI U INpPEBpalllCHUs 1.Kak uzmenutcs pesynbrar B 1.25, ecnu
DHEPrMM  NPUMEHUTENBHO K  CHCTEMaM YUUTBIBaTh 3aBUCUMOCTD TEIUIONPOBOAHOCTH
nepegady u TpaHchopmannuu TerioThsl (4) OT TEMIIEPATYPHI U1 BCEX MATEPUAJIOB

Onucanue MIKAJbI OLEHUBAHUS

Oyenka: 5 («OTIINYHOY)
Huocnuii nopoe evinonunenus 3aoanus 6 npoyermax: 100
Onucanue xapakmepucmuxu evlnoinerus 3Hanus: O1eHKa "OTINYHO" BBICTABIISETCS €CIIM 3aJaHue
BBITIOJTHEHO B MOJIHOM 00'beMe WIIH BBITIOTHEHO MPEUMYIIIECTBEHHO BEPHO

Oyenxa: 4 («XOpoILI0»)
Huodienuii nopoe sévinonnenus 3a0anus 6 npoyenmax: 15
Onucanue xapaxmepucmuxu evlnoinenus 3Hanus: OLeHKa "X0opoIIo" BICTaBISETCS €CITN
OOJIBIIIMHCTBO BOIPOCOB PACKPBITO. BBIOPAHO BEPHOE HANPABJICHUE JJIS pelIeHUs 3a/1a4

Oyenka: 3 (KyIOBJICTBOPUTEIHHOY)
Huoicnuii nopoz evinonnenus sadanus 6 npoyenmax.: 50
Onucanue xapakmepucmuxu evinonnenuss 3uanus: OTeHKa "yI0BIETBOPUTEILHO" BHICTABIISETCS
€CIIM 3aJJaHue MPEUMYIIECTBEHHO BHITIOTHEHO

Oyenka: 2 («<HEYIOBIETBOPUTEITHEHOY)
Onucanue xapaxmepucmuxu evinoineHus sHanus: ONeHKa "HeyI0BIETBOPUTENLHO" BHICTABIIACTCS
€CJIM 33JIaHUE BBITOJIHEHO HEBEPHO HJIU MIPEUMYIIECTBEHHO HE BBITOJTHEHO

KM-3. 3ammra nukia jgadéoparopabix pador «TenjionpoBogHOCTH)

®opmbl peaausanun: YcrHas popma
12



Tun KoHTPobHOT0 Meponpusitus: OTueT

Bec konTpoabHoro meponpusitusi B BPC: 15

IIpouenypa mpoBeaeHHsi KOHTPOJIbHOro Mepomnpusitusi: [IpoBepka oTdera mo abopaTopHOU
paboTe, YCTHBIH ompoc.

KpaTlcoe CodcpKaHUuE 3alaHUA:
HCCJ’IG,I[OB&TB TEIIOIIPOBOJHOCTE TEINIOU3OJIIIUOHHOI0 MaT€pruajia METOAOM IIJIOCKOI'O CJI0A

KOHTpOJILHLIe BOHpOCbI/SaL[aHI/Iﬂ:

3araHuPOBaHHBIC PE3yIbTAThl 00YUEHUS IO TUCITUTUINHE Bompocei/3aganust 1j1si IpOBEpKH

3HaTh: KAJIOPUYECKHE W TIEPEHOCHBIC CBOWMCTBA pPabOYMX 1.1 Iuddepennuansuoe

BEILECTB TEIUIOPHEPTETUYECKUX M TEIUIOTEXHOJIOTHUUECKUX ypaBHEHUE TEIJIONPOBOAHOCTH

YCTaHOBOK U CUCTEM (4) 2 Pelenue 11 miocKoi
CTEHKH

3 CrauMoHapHbBIA PEKUM

Onucanne MKAJbI OIIEHUBAHUS

Oyenxa: 5 («OTIINYHOY)
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 70
Onucanue xapakmepucmuxu evlnoinerus 3Hanus: O1eHKa "OTINYHO" BBICTABIISIETCS €CJIM 3aJaHIe
BBIIOJIHEHO B TIOJTHOM 00'bEME MJIH BBITIOJHEHO MMPEUMYIIECTBEHHO BEPHO

Oyenxa: 4 («XOpoILO»)
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 60
Onucanue xapakmepucmuxu evlnoinerus 3Hanus: OeHKa "Xopoio" BEICTABISAETCS €CITU
OOJIBITMHCTBO BOIPOCOB PACKPHITO. BBIOPAHO BEPHOE HANIPABIICHUE JIJISl PEIICHUS 3a/1a4

Oyenka: 3 («yIOBJICTBOPUTEIHLHOY)
Huodienuii nopoe evinonnenus 3adanus 6 npoyermax: 50
Onucanue xapakmepucmuxu ebinoaneHus 3nanus: OneHka "yIoBIeTBOPUTEILHO" BBICTaBIACTCS
€CIIU 3a/1aHue NMPEUMYILECTBEHHO BHITIOJIHEHO

Oyenka: 2 («HEYJOBJIETBOPUTEITHEHOY)
Onucanue xapaxmepucmuku evinoaneHus snanus: OLeHKa "Hey10BIETBOPUTEIIBHO" BBICTABIIAETCS
€CJIM 3aJIaHUE BBIITOJIHEHO HEBEPHO WUJIU MPEUMYIIECTBEHHO HE BBIOJIHEHO

KM-4. KoutpoabHas padora «Buyrpennune ncrounnku. Unrencudpukanus
Tenjioo0MeHa (opedpenue)»

®opmbl peanuzanuu: [luceMenHas padora

Tun koHTpobHOrO MeponpusTus: KourponsHas pabora

Bec koHTpObHOrO Meponpusitusi B BPC: 15

IIpouenypa mnpoBeaeHHs] KOHTPOJIbHOrO MeponpusaTHsa: [luceMeHHOe pelleHre BapHaHTOB
3aJaHus U3 JBYX (Tpex) 3aay 1o U3y4aeMoil Teme.

KpaTlcoe CoA€cpKaHME 3alaHUA:
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1.35. InA  [ECATUKPAaTHOrO YyBEIMYEHHH
TETVIOBOrO MOTOKa ¢ | .M Hapy>XHO#H MmoBepX-
HOCTH BEpPTHMKaNbHOM TPyOH (d = 60 MM, £, =

= 80 °C) x Bo3nyxy B nomenienuu (£, = 20 °C)
pellleHo NpPHBapUTh K Hel ¢ pPaBHOMEPHBIM
[LIaroM [0 MEePHUMETPY TPOIOJIBHBIE CTANBHEIE
[A = 50,1 Bt/(m * K)] pebpa npsiMoyroasHoro
ceyeHust ToNurHON 3 MM. JlnunHa pebep / =
= 50 mm. Kakoe uucno pebep norpedyercs mis
3TOro, ecnu Ko3(Q(UIHMEHT TEMIo0oTHaun C

MOBEPXHOCTH TPyOBI U pebep 7,5 BT/(M2 - K)?
UeMy paBeH TEIUIOBOH MMOTOK C TJIaaKoM
YacTH MOBEPXHOCTH TPyObl MeXay pedpaMu

1.46. Temnepa
PaHOBOI0 CTEPXK
Onpenenutb OO

[MIPU MOIIHOCTH BI
paTypa oXJjaxnial

TCINNIOOTAAYH O =
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KoHTpoJibHbIE BONIPOCHI/3aJaHUA:

3aryaHupOBaHHbIE pe3yIbTaThI o0y4yeHHs no | Bonpocsl/3aganus a1t IpoBepKu
JUCITUILINHE

YMeTh: paccuMUThIBaTh MPOLECCH TEILNIOMACCOIIEpPEHOCa B 1.OnpenenanTs MIOTHOCTh
3JIeMEHTax TEIJIOTEXHUYECKOTO u TEIJIOBOTO IOTOKA Ha
TEIIOTEXHOJIOTUYECKOTro 000pyaoBanus (4) ITOBEPXHOCTU YPAHOBOI'O CTEPIKHS

Onucanne MKAJbI OIleHUBaAHUS:

Oyenka: 5 («OTIAUYHO)
Huoicnuii nopoe évinonnenus 3aoanus 6 npoyenmax. 100
Onucanue xapakmepucmuxu evlnoineHus 3Hanus: O1eHKa "0TINYHO" BBICTABIISIETCS €CJIM 3aJaHue
BBITIOJTHEHO B MTOJIHOM 00bEME WIIH BBITIOJHEHO MPEUMYIIIECTBEHHO BEPHO

Oyenxa: 4 («XOpoILO»)
Huoicnuii nopoe evinonnenus 3a0anus 6 npoyenmax. 15
Onucanue xapakmepucmuxu evinoinerus 3Hanus: O1eHKa "Xopoio" BEICTABISAETCS €CIU
OOJIBITMHCTBO BOIPOCOB PACKPBITO. BBIOPAHO BEPHOE HANIPABIICHHE JIJISl PEIICHUS 3a/1a4

Oyenka: 3 («yIOBJICTBOPUTEIHLHOY)
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 50
Onucanue xapakmepucmuxu gvinonnenus 3uanus: O1eHKa "yI0BIeTBOPUTEILHO" BHICTABIISETCS
€CITH 3aJIaHUE MPEUMYIIECTBEHHO BBITIOJHEHO

Oyenxa: 2 («HEYIOBIETBOPUTEIBHOY)
Onucanue xapaxmepucmuxu 6blnoanenus 3nanus: OLeHKa "HeyJOBIETBOPUTEIBHO" BHICTABIISACTCA
€CJIN 3aJIaHUE BBIIIOJIHEHO HEBEPHO WUJIU MPEUMYILECTBEHHO HE BBIIOJIHEHO

KM-S5. PacuetHoe 3a1anue «HecTanuoHapHasi TeJIONPOBOAHOCTh M U3JIyYeHH E»

®opmbl peaanzanun: KoMeroTepHOE 3a/1aHKE

Tun KoHTpPOILHOr0 MeponpuaTHA: TBOpUecKas 3aga4a

Bec konTpoabHoro meponpusitusi B BPC: 30

IIpoueaypa npoBeaeHusi KOHTPOJBLHOI0 Meponpusitus: Pemenue 3-x 3amau TP ¢ momomuisio
KOMITBIOTEPHBIX IIPOTPAMM IO BApUAHTAM, TPOBEPKA IPABUIBHOCTH, OIIPOC.

Kpatkoe conepxanue 3aganus:
HaunonanbHblii ucciegoBaTeabckuil yausepeurter "MIN"
Kagenpa reopernueckux ocHOB TerioTexHUkd M. M.I1. BykanoBuua
Pacuérnoe 3amanue Ne 1 o kypey «TemnomaccooOMen»
I'pynna ®I1- -2 _ CryneHt
Bapuanr 14
3anayga 1.
3amava 1.27 u3 3agaunuka mo TMO [2] npu L = 400%(Hom. I'p.+ Bapuanr)/2, Mm; w =
0.1+(Hom. I'p.+ BapuanT)/10, m/c; al = 3000*Vw. [l y4eTa TeIJIOBBIX MOTEPH 3a CUET
U3ITy4eHUs PUHATH CTENEHb YEPHOTHI TOBEPXHOCTH TpyOomnpoBoaa (TerioBoi n3omsmuu) 1 -
(Hom. I'p.+ BapuanTt no :xxypnaiuy)*0.01, npu reMneparype 0OTHECEHHUs paBHOU TeMIIEpaType
atMocepHoro Boznyxa. [loctpouts rpaduku tx(x), qL(x). Paccuntars TennoBoi moTok
notepb TpyoonpoBoos Q.
Ykazanus: 1. CpaBHuth pemenue 3agaum no ¢popmye llyxosa u mo aaropurmy
peuleHus 3a1a4u 5 ri1. 2 yueOnmnka [1].
2. [Ipoanaau3upoBaTh pe3y/bTaThbl ¢ TOUKH 3peHus 3PPeKTUBHOCTH PadoThI H30/ISILMHU

TpYO.
Jluteparypa x 3agaue 1
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1. LBetkoB @.D., I'puropseB b.A. Termiomaccoodmen: YuebHoe nocodue ais By30B. — M.:

N3n-80 MOMH, 2008.

2. LBerkoB ®©.D., Kepumos P.B., Bennukxo B.W. 3anaunuk no teromaccooomeny. — M.

MO3BH, 2009.

3agaua 2.

Macno mapku MK, nportekast uepes 6ak ¢ pacxomom G2 = 0,155 kr/c, HarpeBaercsi B HEM OT
temnepatypsl tkl =45 oC no temneparypsl bx2 = 60 oC. I'peroium TEI0HOCUTEIEM
ABJISIETCS] CYXOM HACBILIEHHBIN BOASHON 1ap, KOHACHCUPYIOLUICS B TOPU3OHTAIBHBIX
3MeeBuKax npu aasierun P = 2,7000000000000002 6ap, CMOHTHPOBaHHBIX BHYTpH Oaka. J1jis
CHIDKEHHSI TEIUIOBBIX MOTEPh 0aK MOKPHIT CIOEM TEII0BOM n3oisiuuu. Tpedyercst onpeaenTh
BEJIMUMHY IMOBEPXHOCTH 3MeeBUKOB F1, M2, 1 pacxop rperomiero napa G1, kr/c.

Jns pacuéra 3a1aHbl CIEAYIOIIUE BEIUYNHBL:

1. Ko3dpdMUMEHT TENNIOOTAAUM OT Napa K BHYTPEHHEW CTEHKE

NOBEPXHOCTU 3MeeBUKOB

2. K03OPULMEHT TENIOOTAAUMN OT HAPYKHOM CTEHKM

NOBEPXHOCTUN 3MeEBUKOB K Macny

ol - 5100 Bt/(m2 K);

a2 - 118 Br/(m2 K);

3. Ko3dPUUMEHT TEMIOOTAAYMN OT MaAC/a K CTEHKam baKa a3 - 55 Bt/(m2 K);

4. KoapPpUUMEHT TeENNOOTAAUM OT U3onsaumMmn 6aKa K Bo3gyxy o4 -9 BT/(m2 K);
5. TemnepaTtypa OKpyrKaloLLero Bo3gyxa K3 - 28 oC;

6. TOAWMHA CTeHKn 6aka 61-5mm;

7. ToAWMHa nsonauum baka 62 - 20 mm;

8.

nosepxHocTb HaKa

F2 -5 m2.

bak U3roToBiieH U3 HU3KOYTJIEPOAUCTON CTaIH, U1 TEIUIOBOIM M30JISLUU UCIIONIb30BaH (a)
crekyioBara. TensioBble MOTEPH ONpeeTUTh KAK MPU NOCTOSHHOM TeNJIONPOBOAHOCTH
H30JIAILIUM, TAK M C YYeTOM e€ 3aBHCHMOCTH OT TeMnepaTypbl. CpaBHUTB pe3yJibTaThbl.
VYkazanue: TepMUUECKHM COITPOTUBIEHUEM CTEHKH 3MEEBUKOB IIpeHEOpeyub, U3MEHEHUEM
BHEIIHEN MOBEPXHOCTU 0aKa M3-3a €ro U30JIS1UY IPeHeOpeyb, MPUMEHUTh (POPMYJIbI IS

TEIUIONEepeIaun Yyepes3 MIOCKYI0 CTEHKY.
3amaua 3.

Hunusapudeckyro 3arotoBky auamerpom d = 330 mum u amuaOoM L = 350 MM, ¢ HavanbHO#R
temriepatypoit t0 = 700 oC momecTuiiv B OXJIaAUTEIBHBIN 0acCelH ¢ TeMIIepaTypoil >KHUIKOCTH
tx = 20 oC, B KOTOPOM OHa Hayajia OXJaXJaTbCs IPU MOCTOSHHOM K03 duumenrte
terootaayn o = 80 B1/(M2 K). CpoiicTBa Mmatepuana 3arotoBku: Mmapka - Ctaib 40Nil5Cr,
TIOTHOCTH - 9073 kr/M3, yaenbpHas TermoéMkocTs - 460 J[x/(kr K), TerutonpoBogrocTs - 11,6

Bt1/(m K)

Paccunrars TemneparypHoe 1noje B IMINHAPE Kak QYHKIUIO paanyca I' i TUHEHHON
KOOpJMHATHI X B MOMEHT BPEMEHU T1 = 6 MUH OT Hayvaja OXJIaXACHHUs, PE3yJIbTaThl
BBIYHCIICHUI CBECTH B TaOIHMITy, mOCcTpouTh Tpaduky t(x, 0, t1), t(x, r0, t1), t (O, r, t1), t(L/2, r,

tl).

Paccunrtarhs TemMnepaTypy B LIEHTpE LHMUIMHAPA KaK GYHKIUIO BPEMEHHU, Ui CTaJAUN
PETYISAPHOIO PEeXUMA OXJIAXKICHUSA BBIYUCIUTD, IMUTUPYS SKCIIEPUMEHT, TEMII OXJIaXKICHUS
HUJIUHAPA U TEMIIEPATYpPOIPOBOJHOCTh MAaTEPHUAIIA 3aTOTOBKHU.

BpIuncanTe KOIMYECTBO TEIIOTHI, OTIaHHON UIMHAPOM 3a BpeMs OXJIAKICHUS OT €r0

Hadaya, 10 MOMeHTa Tl.

KoHTpoJibHbIC BONIPOCHI/3aJaHUA:

3aHHaHI/IpOBaHHLIe PE3YIbTAaThI OGy‘-ICHI/I}I 10
JUCIIMITIIMHE

Bomnpocsl/3aganus s IpoBEpKU

3HaTh: 3aKOHBI COXpPAaHCHUSA W MPECBPALLICHUA
OHCPTrUun MPHUMCHUTCIIBHO K CUCTEMaM IIEpCAaqYn

1. Kputnueckuil 1uaMeTp TEMI0BON
W3OJISIIUH
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3anmaHupoOBaHHbIE pe3yabTaThl oOydeHuss 1o | Bompocsl/3ananus A NpoBEpKU
JTUCHUTIIINHE

1 TpaHchOpMaIMK TTUIOTHI (4)

YMeTh: paccuuThIBaTh TEMIIEPATYpHBIE I10JIS 1.PaccunTarh TenioBbIE MOTEPU
(moyis  KOHLIEHTpaluil BelecTB) B IOTOKax TpyOonpoBoja B 3ajjaue | B OKpY»KaroLIyIO
TEXHOJOTMYECKHX KMJIKOCTEHN U ra3oB (4) Cpey € y4eTOM TEIUIOBOIO U3JIy4eHUs

Onucanne MKAJbI OIleHUBaAHUS:

Oyenxa: 5 («OTIUYHO)
Huoicnuii nopoe evinonenus 3aoanus 6 npoyenmax. 710
Onucanue xapakmepucmuxu 6vlnoineHus 3Hanus: O1eHKa "0TINYHO" BBICTABIISIETCS €CIIM 3aJaHue
BBITIOJTHEHO B MTOJIHOM 00bEME WIIH BBITIOJHEHO MPEUMYIIIECTBEHHO BEPHO

Oyenxa: 4 («XOpoILO»)
Huoicnuii nopoe evinonenus 3aoanus 6 npoyenmax. 60
Onucanue xapakmepucmuxu evlnoinerus 3Hanus: OeHKa "Xopoio" BEICTABISAETCS €CIU
OOJIBIITMHCTBO BOIPOCOB PACKPHITO. BBIOPAHO BEPHOE HANIPABIICHUE JIJISl PEIICHUS 3a/1a4

Oyenka: 3 («yIOBJICTBOPUTEIHLHOY)
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax: 50
Onucanue xapakmepucmuxu evinonnenus 3uanus: O1neHKa "yI0BIeTBOPUTEIHLHO" BHICTABIISETCS
€CITH 3aJIaHUE MPEUMYIIIECTBEHHO BBITIOJHEHO

Oyenxa: 2 («HEYIOBIETBOPUTEIBHO»)
Onucanue xapaxmepucmuxu gblnoaneHus 3nanus: OLeHKa "HeyJOBIETBOPUTEIBHO" BBICTABIIACTCS
€CJIM 3aJIaHUE BBIIIOJIHEHO HEBEPHO WUJIU MPEUMYIIECTBEHHO HE BBIOJIHEHO

KM-6. 3amuTa unkia jabopatopHbix padort «TemioBoe usjiyuyeHue

®opmbl peaausanumn: YcrHas popma

Tun koHTpPOIBHOTrO MeponpusaTHs: OTueT

Bec kouTposabHoro meponpusitust B bPC: 15

IIpoueaypa npoBeleHHsi KOHTPOJbHOro MeponpusaTusi: IIpoBepka oTuera mo J1abopaTtopHOU
pabote, yCTHBIN OIpoOC.

Kpartkoe cogep:xkanue 3a1aHuA:
HccnenoBaTh 3aBHCUMOCTD CTETIEHH YEPHOTHI MaTepHalia OT TeMIepaTyphl

KoHTpoJibHBIC BONIPOCHI/32JaHHA:

3alulaHUPOBaHHBIE  PE3yJIbTAThI 00y4eHus no | Borpocel/3aianust 1j1s IpOBEPKU
JMCITUIIITMHE

VYMeTh:  paccCuuTHIBaTH  TEMIIEpPAaTypHbIE TIOJS B 1.1 Paccumntats Eco6 ceporo Tena
DJIEMEHTAaX KOHCTPYKIIUU TCIIJIOBBIX n npu Sa)IaHHOﬁ TEMIICPATYpPEC TCJIa U
TETIOTEXHOJIOTUIECKUX YCTaHOBOK c EIIbIO CTETICHH YE€PHOTHI €T0
obecrieueHus 3P PEKTUBHOCTH MPOIIECCOB MOBEPXHOCTHU

TerioMaccooomena (4) 2 TlocTpouTh rpaguK U3MEHEHUs

CTEIMEHU YEPHOTHI OT TEMIIEPATyphl
3 OneHuTh IIOTHOCTE ITIOTOKA
PE3YABTUPYIOLIETO U3TYyUYEHHUS HA
CTEHKAX CTEKJISTHHOMN KOIObI
YCTaHOBKHU

Onucanune MKAJbI OIlCHUBAHUSA:

17




Oyenxa: 5 («OTIUYHOY)
Huoicnuii nopoe evinoanenus 3aoanus 6 npoyenmax. 710
Onucanue xapakmepucmuxu evlnoinerus 3Hanus: O1eHKa "0TINYHO" BBICTABIISIETCS €CIIM 3aJaHue

BBIIIOJIHEHO B ITOJJHOM 00BEME MJIH BEITIOJHEHO MpEMMYIICCTBEHHO BEPHO

Oyenxa: 4 («XOpoILO0»)
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 60

OnucaHnue xapaxmepucmuxu evlnoneHus 3Hanus: OLeHKa "X0opouio" BEICTaBISETCS €CIU
OOJIBITMHCTBO BOIPOCOB PACKPHITO. BBIOPAHO BEPHOE HAINIPABIICHUE JIJISl PEIICHUS 3a/1a4

Oyenka: 3 («yIOBJIETBOPUTEILHOY)
Huoicnuii nopoe evinonenus 3aoanus 6 npoyenmax: 50
Onucanue xapakmepucmuxu evinonneHus 3uanus: O1neHka "yI0BIeTBOPUTEIHLHO" BHICTABISACTCS
€CITH 3aJIaHUE MPEUMYIIECTBEHHO BHITIOJHEHO

Oyenxa: 2 («HEYIOBIETBOPUTEIBHO»)
Onucanue xapaxmepucmuxu gblnoanenus 3Hanus: OLeHKa "HeyJOBIETBOPUTEIBHO" BbICTABIIACTCS

€CJIK 3aaHXEC BBIIMOJIHCHO HCBCPHO HUJIU ITPEUMYIICCTBECHHO HE BBIITOJIHCHO

S cemecTp

KM-1. Tepmunosornuecknii Tect «Cucrema nupgepeHuaIbLHbIX YPAaBHEHU

COXpaHCHUHA KOHBCKTHBHOI'O TenJoMaccoooMeHa»

®opmbl peasuzanun: [TuceMennas padora

Tun KOHTPOJIBLHOr0 MeponpusaTus: TectupoBaHue
Bec koutposabHoro meponpusitusi B BPC: 5
IIpouenypa npoBeaeHnsi KOHTPOJbLHOr0 Meponpusitusi: OTBETHI MMCHbMEHHO HA BOIIPOCHI TECTA.

Kparkoe conep:kanue 3aaHus:

1. Maremarnueckoe OIMHCaHHWE Tiporiecca KOHBEKTHBHOT O

mupepeHIHATEHEIC YPABHEHIA SJHEPTHIH, TBI/KCHNA, HEPA3PEIBHOCTH.

. YenoBuA 0HO3HATHOCTH
VpaBHCHUE TEILIOOT 1AM,
. uncrao Hyceensra.

[T Sy

CII0.

TEMI000MEHa.

. lonsatne norpanmuporo ciod. |'mapoaumHaMHuecKHil M TEIUIOBOH MOTPaHMTHBI

6. ﬂIl(]HI]CDCHuHﬂ.‘I}-HHC YPaBHCHHA KOHBCKTHBHOTO TerIoMaccoobMeHa B

l'IleG..'IH?l\'L‘HHIl NOTPaHATHOTO CIIOA.

7. KauecTBeHHBIH aHaH3 XApaKTepUCTHK FHAPOJIHHAMHYECKOTO IIOIPaHHYHOIo CI105.

8. wumemno Pefinonsaca

9 KavecTReHHBIIT aHATH3 XapakTepHCTHK TEIUIOBOTO MOTPAHHYTHOTO CJI0A.

10. Kracendukaims TennosocHTeneit mo @ety Hpanama

11. TenmooGmen TIPH JTAMHHAPHOM W T_V]!ﬁ_\'_'ICHTHO\I TIOTPAHHTHOM CJ10¢ Ha NTACTHHE,

12. Pacuer Nu npu o0TeKaHNH [LTACTHHBI

lS.COIIpUllIH'IEHHE HpH  JaMHHApHOM W 'I_\'pl—))',lﬁlll'llﬂ,\l HMOrpaHHYHOM  CIIOE  Ha

IIacTHHE

14. Pacuer Cyipy 00TEKaHHN IUTACTHHEL

15. Ananorus Peiinonsca. Yuceno Crantona

16. TToraTHe TBGYINOHHOTO TIOTPAHHYTHOTO CTT0A

17. KauecTBeHHbI aHATH3 XapaKTepUCTHK TH()YINOHHOTO MOTPAHHIHOTO CI0A.
18, Vpaprenue Maccoorgaun. [Liotsoers mudysumorHoro noroxa. Koaduiuent

MaccoOTIauH.
. Jludpysnonnnie ananorn yncen Pr, Pe u Nu

=)

KoHTpoJibHbIE BONIPOCHI/3aJaHUA:

3arIaHupOBaHHbIE PE3YNbTaThl O0yUCHHUS
10 TUCHUIUINHE

Bomnpocel/3ananus s npoBepKu

3HaTh: 3aKOHBl M OCHOBHBIE (U3HUKO-
MaTeMaTHUeCKUe  MOJETH  IepeHoca
TEIUIOTBI W Macchl NPUMEHUTEIBHO K
TCIIJNIOTCXHUYCCKUM u
TEIUIOTEXHOJIOTHYECKUM YCTaHOBKaM U
cucremam (5)

1.
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3amaHUpOBaHHbIE pe3ynbTaThl o0yueHus | Bompockl/3aganust 1ist mpoBepKU
10 TUCLUILINHE

1. Maremarnueckoe [UIRETITE porecca KOHBEKTHBHOI'O TeruoobMeHa

u(ipepeHIHATEHEIC YPABHECHHS SHEPTHH, JIBHKCHHS, HEPA3PhIBHOCTH.

VeI0BHA OJIHO3HAYHOCTH

VparHeHHE TEITO0TaAYN.

THCIO H}"CCC"IL'IZL

IlonsTie norpannunoro ciod. I'napoaupaMmuueckuii W TEIIOBOIl NOTpaHHYHEIT

cIIoil.

6. JlnppepeHnmanebielc  ypaBHEHHWA — KOHBCKTHBHOTO — TelioMaccooOMeHa B
pHOIMAKEHHHN [OIPAHNYHOTO CII0S

. KagecTReHHRBIIT aHATH3 XapaKTEPHCTHK THAPOIMHAMIYECKOrO MOTPAHHYHOTO CIOs

8. ueno PeiiHonsaca

9. KagecTBeHHBII aHAIH3 XapaKTEPHCTHK TEIUIOBOTO MOTPAHHYHOTO CIIOA.

10. Knacendmgaims Teronocnteneii no wmeny [pasaris

R

7

Onucanue MIKAJbI OICHUBAHUSA:

Oyenka: 5 («OTIUIHOY)
Huodicnuii nopoe svinonnenus 3aoanus 6 npoyenmax: 10
Onucanue xapakmepucmuku blnoanenus 3nanus; OueHka "oTIMYHO" BBICTABIISIETCS €CIIU 3aJJaHue
BBITIOJIHEHO B MOJIHOM 00BEME HJIM BBIIIOJTHEHO MPEUMYIIIECTBEHHO BEPHO

Oyenka: 4 («X0OpOIIO»)
Huoicnuti nopoe evinonnenus sadanus 6 npoyenmax.: 60
Onucanue xapakmepucmuxu evinonenus 3Hanus: OueHKa "Xopowo" BEICTaBISAETCS €U
OOJIBIIMHCTBO BOIPOCOB PACKPHITO. BRIOPAHO BEPHOE HANIPABIICHHE /ISl PEIICHUS 3a/1a9

Oyenka: 3 («yIOBIETBOPUTEIHHOY)
Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax: 50
Onucanue xapaxmepucmuxu evlnoinenus 3Hanus: OueHKa "yJ0oBIeTBOPUTEIBHO" BBICTABIISAETCS
€CJIM 3aJJaHue NPEUMYILIECTBEHHO BBIIIOJIHEHO

Oyenxa: 2 («HEYIOBIETBOPUTEIBHOY)
Onucanue xapakmepucmuku evinonenus 3uanus: O1eHKa "HeyI0BIETBOPUTEIHHO" BBHICTABIISECTCS
€CIIM 3a/IaHUE BBITIOJTHEHO HEBEPHO MJIM MPEUMYIIECTBEHHO HE BBIITOJHEHO

KM-2. KourpoabHas pabdora «Temnooraada u conpoTuB/IeHHE NIPH BHIHYKICHHOM
00TeKaHuM IJIACTHHBI, TPYOBI, My4YKa TPYO»

®opmbl peanuzanuu: [luceMenHas padora

Tun koHTpoabHOro Meponpusitusi: KourponsHas pabota

Bec koHTpOIbHOrO Meponpusitusi B BPC: 20

IIpouenypa mnpoBeaeHHs] KOHTPOJIbHOrO MeponpusaTHsa: [luceMeHHOe pelleHre BapHaHTOB
3aJaHus U3 JABYX (Tpex) 3a7ay 1o u3y4aeMoil Teme.

KpaTKOC CoA€CpKaHUuE 3alaHUA:
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4.4. Tnockas creHka anuHoi / = 3 M W wWHpHHo# b = 1,8 M ombIBa-
€TCs NPOAOJLHBIM MOTOKOM BO3/lyXa, CKOPOCTE KOTOPOIO We, = 5 M/C H
TEMNEpPaTypa 1o, = 30 °C. Temnepartypa NoBepXHOCTH CTeHKH !, = 250 °C
(g, = const). OnpenennTsb cpeanHit Mo ANMHE CTEHKH KO3(dULMEHT Ten-
JIOOTAaYH M KOJHMYECTBO TEMNA, OTIABAEMOE BO3AYXY.

4.17. SnexkTpol
JuHOU [ = 1 M «
Typa KOTOpPOro f,

€ClIM U3BECTHO, Y’
Typa CTEHKH He I

KoHTpoJibHbIE BOIPOCHI/32/IaHUS

3arutaHUpOBaHHBIE  pe3yNbTaThl  OOydeHuss 10 | Bompocsl/3aganust A MpOBEPKU
JUCLUIUIMHE

3HaTh: 3aKOHBI COXPAaHEHHS U TPEBPAIICHHS 1.MI3meHuUTCS M pe3ysbTaT B 3a/1a4ue
SHEPIrUM NMPUMEHHUTENIBHO K CHUCTEMaM IepeAadyu u 4.4, ecnu oOTekanue Oyner He
TpaHchopMaIuu TerIoTH (5) MPOJOJIbHBIM, a MONEPEYHBIM

Onucanue MKAJbI OLlEHUBAHUS :

Oyenka: 5 («OTIUIHO)
Huorcnuii nopoe évinonnenus 3adanus 6 npoyenmax. 100
Onucanue xapakmepucmuku ebtnoanenus 3uanus.; OueHka "oTIMYHO" BBICTABIISIETCS €CIIH 3aJJaHHE
BBHITIOJTHEHO B MOJIHOM 00'beME WIIH BBITIOTHEHO MPEUMYIIIECTBEHHO BEPHO

Oyenka: 4 («XOpoILIO»)
Huoicnuii nopoz evinonnenus sadanus 6 npoyenmax: (5
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OnucaHnue xapakmepucmuxu eblnoinenus 3Hanus: OLeHKa "X0opouio" BICTaBISETCs €CIU
OOJIBITMHCTBO BOIPOCOB PACKPHITO. BEIOPAHO BEPHOE HANIPABIICHHE JIJISl PEIICHUS 3a/1a9

Oyenka: 3 («yIOBJIETBOPUTEILHOY)
Huoicnuii nopoe evinoanenus 3aoanus 6 npoyenmax. 50
Onucanue xapakmepucmuxu evinonnenus 3uanus: OueHka "y10BIeTBOPUTENHHO" BHICTABISETCS
€CITH 3aJIaHUE MPEUMYIIECTBEHHO BBITIOJTHEHO

Oyenxa: 2 («HEYIOBIETBOPUTEIBHO»)
Onucanue xapakmepucmuku 8binoanenus 3uanus. OueHka "Hey10BIETBOPUTEILHO" BBICTABIIACTCS
€CJIM 3aJ]JaHUE BBITIOJHEHO HEBEPHO WJIM MPEUMYILIECTBEHHO HE BBITTOJIHEHO

KM-3. 3amura nukia jJja6opaTopHbIX padoT « BbIHYKIeHHAS KOHBEKIIU»

®opmbl peanu3anuu: YcrHas popma

Tun KOHTPOAbHOTO Meponpusitus: OTuer

Bec koutposabHoro meponpusitusi B BPC: 10

IIpouenypa mpoBeaeHHsi KOHTPOJIbHOr0 Meponpusitusi: [IpoBepka oTdera mo 1abopaTopHOU
paboTe, yCTHBI orpoc.

Kpatkoe cogepxanue 3agaHus:
HccnenoBath TEII00TAAYY IIPU OOTEKaHHUH MJIACTUHBI (MIONEPeYHOM 00TEKaHUU TPYObI)

KoHTpoJibHbIE BONIPOCHI/3aJaHUA:

3aHHaHI/Ip0BaHHHe PE3yIbTAaThbl O6y‘IeHI/IH Bonpocm/3az[aHI/m JIA IIPOBEPKU
IO JUCHMITIIMHE

3HaTh: KaJOpUYECKHE U IEPEHOCHBIE 1.1

CBOI‘;ICTBa pa60qI/IX BeHICCTB ‘l:-lll:‘l[l“l)ll He  MOTpaHUYHOTO  CITOsA. I Ii.lpl\,lﬂllLI.\1)1‘ICCKI|ﬁ U TelI0BOI llUlFiillli‘lIII,Ilui
TETUIOIHEPTETHYCCKIX u 2

TeHHOTeXHOHOFquCKHX yCTaHOBOK H TermooOmen IIPH TaMHHApHOM H T}'p‘ay]CHTHD)I IOTPaHU'THOM CJI0¢ Ha ITacTHHE.
cuctem (5) 3

Yci1oBus OJHO3HAYHOCTHU

Onucanue MKaJbI OlleHUBAHUS

Oyenxa: 5 («OTIUYHOY)
Huorcnuii nopoe svinonnenus 3adanus 6 npoyenmax: 10
Onucanue xapakmepucmuxu evinoinenus 3Hanus: OleHKa "0TINYHO" BBICTaBISETCS €CIIH 3aJaHue
BBITIOJIHEHO B MOJHOM 00BhEME HJIM BBITTOTHEHO MPEUMYIIIECTBEHHO BEPHO

Oyenxa: 4 («XOpOILIO»)
Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax.: 60
Onucanue xapakmepucmuxu evinonnenus 3uanus: O1eHKa "Xopouo" BHICTABISETCS eCln
OOJIBITMHCTBO BOIPOCOB PACKPHITO. BEIOPAHO BEPHOE HANIPABIICHHE /ISl PEIICHUS 3a/1a9

Oyenka: 3 («yIOBIETBOPUTEIHEHO)
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax.: S0
Onucanue xapakmepucmuku ebinonneHus 3nanus: OueHKa "yJI0BIeTBOPUTEIBLHO" BBICTABISAETCS
€CIIH 3a/IaHue NMPEUMYILIECTBEHHO BHITIOJIHEHO

Oyenka: 2 («<HEYIOBIETBOPUTEITHEHOY)
Onucanue xapakmepucmuku eoinonnenus 3uanus: OleHKa "HeyJ0BIEeTBOPUTEILHO" BICTABISETCS
€CJIN 33JITaHUE BBITOJIHEHO HEBEPHO HJIU MIPEUMYIIECTBEHHO HE BBITOJTHEHO
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KM-4. KoutpoJuabHas padora «Tensioornaya npu ¢cBo00JHOH KOHBEKIIUU U
Maccoo0OMeH Npu UCTIapeHnn»

®opmbl peaquzanun: [TuceMennas padora

Tun KoHTpoIBHOr0 MeponpusaTus: KontponsHas padora

Bec konTpoabHoro meponpusitusi B BPC: 20

IIpouenypa mpoBeleHHs] KOHTPOJbHOrO Meponpusitusa: [lucbMeHHOE pelIeHHuEe BapUAHTOB
3a1aHus U3 ABYX (Tpex) 3a7ayu o n3ydaeMoin Teme.

KpaTlcoe CodcpiKaHUuE 3alaHUA:
3.11. [Ba ropu3oHTaNbHLIX NapONPOBOAa OJHHAKOBOH ILIHMHEL B CTO-
KOHHOM BO3AYXE C fo, = 50 °C MMEHT TeMnepaTypy NOBEPXHOCTH COOT-
BeTcTBEHHO £, = 450 °C u £, = 200 °C. Bo CKOJIBKO pa3 pasnuyaoTcs
TEMJOBBIE MOTEPH € MOBEPXHOCTH MapomnpoBOAOB, €CIH OTHOLUEHHE HX

8.12. IInockas
[TIOTOKOM CYXOTO |

-~ = 20 °C, paBn
nayu npu x = 0,1 |

KoHTpoJibHbIe BONIpOChI/3aJaHUA:

3amaHupoBaHHbBIE  pe3ynbTaThl  oOyueHuss 1o | Bompocbl/3aganust as mpoBepKU
JUCITUIUINHE

YMeTh: pacCUMTBIBATh MPOLECCH] TEMIOMACCONIEPEHOCA 1.0npenenuth cpeaHuii
B 3JIeMEHTax TEIIOTEXHUYECKOTO u KOA((PHUIMEHT MacCOOTIau B 331a4e
TEIIOTEXHOJIOTUYECKOTro 000pyaoBaHus (5) 8.12, ecim anmHa macTuHsbl - 0.5 M

Onucanue MKaJbl OLICHUBAHUA:

Oyenxa: 5 («OTIIMYHOY)
Huorcnuil nopoe evinonnenus 3aoanus 6 npoyenmax: 100
Onucanue xapaxmepucmuxu ebinoneHus snanusa: OueHka "oTIMYHO" BBICTABIISAETCS €CIIU 3ajaHNe
BBITIOJTHEHO B MTOJIHOM 00'b€ME MIIH BBIIIOJHEHO MPEUMYIIIECTBEHHO BEPHO

Oyenxa: 4 («XOpOIIIOY»)
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Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. (5
Onucanue xapakmepucmuku evtnonanenus 3uanus. OueHka "Xoponio" BbICTABISETCS €CIU
OOJIBIIMHCTBO BOIIPOCOB PACKPHITO. BEIOPAHO BEPHOE HAMPABIICHHE JISI PEIICHUS 3a]1a4

Oyenka: 3 («yIOBICTBOPUTEIHHOY)
Huoicnuii nopoe svinonnenus 3aoanus 6 npoyermax: 50
Onucanue xapakmepucmuku ebtnonnenus 3uanus. OueHka "yJ10BICTBOPUTEIHHO" BBICTABISAETCS
€CJIM 3aJ]aHuE PEUMYIIECTBEHHO BBITIOJIHEHO

Oyenxa: 2 («HEYIOBIECTBOPUTEIBHOY)
Onucanue xapakxmepucmuku evinoanenus snanus: OUeHKa "Hey10BIETBOPUTENIbHO" BBICTABIISAETCS
€CJIM 3aJIaHUE BBIITOJIHEHO HEBEPHO WUJIU MPEUMYIIECTBEHHO HE BBINOJIHEHO

KM-5. 3ammTa nukia jadéopatopabix padotr «CBo001HAS KOHBEKIMD)

®opmbl peanuzanmuu: YcrHas Gpopma

Tun koHTpPOBHOTrO MeponpusaTHs: OTUeT

Bec konTposbHOro meponpustusi B BPC: 10

IIpoueaypa npoBeleHHsi KOHTPOJbHOr0 MeponpusaTusi: IIpoBepka oTuera mo J1abopaTtopHOH
pabote, yCTHBIN OIIpOC.

Kpatkoe conepxanue 3agaHus:
HccnenoBaTh TEIIIOOOMEH IpU CBOOOTHON KOHBEKIIMU OKOJIO TIOTPYKEHHBIX B )KUIKOCTB TEJ

KoHTpoJibHbIE BOIPOCHI/3a/1aHUA:

3armaHUpOBaHHBIC pPe3yJbTaThl 00yueHUs 1o | Bompockl/3amanus st IpoBEpKU
JUCLUIUIMHE

YMeTb: pacCUMTHIBATH TEMIIEPATYpPHBIE I1OJIA 1.1 Paccuurath uncio Penes
(Moisi KOHIEHTpalMi BEIIeCTB) B IMOTOKax 2 OnpenenuTs IIOTHOCTD TEIIOBOTO
TEXHOJIOTHYECKUX JKUJKOCTEN U Ta30B (5) MOTOKA MTPU CBOOOHOM KOHBEKIIHH

3 Paccunrars cpenHui KOOpGUIIUEHT
TEIUIOOT/IAYH B CMEIIIAHHOM PEXKUME
cBOOOHOM KOHBEKIIUU OKOJIO
BEPTUKAJIBHOW CTEHKH

Onucanue MIKAJIbI OLlEeHUBAHUS

Oyenxka: 5 («OTIINYHOY)
Huodienuii nopoe sévinonnenus 3adanus 6 npoyermax: 10
Onucanue xapakmepucmuxu evlnoinerus 3Hanus: O1eHKa "OTIUYHO" BBICTABISETCS €CIIH 3aJaHue
BBHITIOJTHEHO B MOJIHOM 00'beMe WIIHM BBITIOTHEHO MPEUMYIIIECTBEHHO BEPHO

Oyenxa: 4 («XOpoILI0»)
Huodicnuii nopoe sévinonnenus 3aoanus 6 npoyermax: 60
Onucanue xapakmepucmuku evtnoanenus 3uanus.; OueHka "Xoponio" BbICTABISETCS €CIU
OOJIBIIMHCTBO BOIIPOCOB PACKPHITO. BEIOPAHO BEPHOE HAMPABJICHHE [T PEIICHUS 3a/1a4

Oyenka: 3 (KyIOBICTBOPUTEIHHOY)
Huodicnuii nopoe sévinonnenus 3aoanus 6 npoyermax: 50
Onucanue xapakmepucmuxu evinonnerus 3uanus: O1eHKa "yI0BICTBOPUTEIHHO" BHICTABIISETCS
€CITH 3aJIaHUE MMPEUMYIIIECTBEHHO BBITIOJTHEHO

Oyenka: 2 («HEYJTOBIETBOPUTEITHEHOY)
Onucanue xapakmepucmuku eoinonenus 3uanus: OleHKa "HeyJ0BIEeTBOPUTEILHO" BBICTABIISETCS
€CJIN 33JITaHUE BBITOJIHEHO HEBEPHO HJIU MIPEUMYIIECTBEHHO HE BBITOJTHEHO
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KM-6. PacuetHoe 3a1anue «TenioMmaccooOMeH B TeNJ1000MEHHBIX aNNapaTax»

®opmbl pean3anuu: KoMIblOTEPHOE 3a1aHKE

Tun koHTpOIBHOrO MeponpusTus: TBopueckas 3anaya

Bec koHTpOobHOr0 MeponpustTusi B BPC: 25

IIpouenypa mpoBegeHUsi KOHTPOJbHOr0 Meponpusitusi: Pemenue 4-x 3amau TP ¢ momoribio
KOMIIBIOTEPHBIX IIPOrpaMM I10 BapUaHTaM, IPOBEPKa MPaBUIbHOCTH, OIIPOC.

Kpatkoe cogepxanue 3ajaHusi:
HanmnonanbHblii HcciegoBaTeabckuil yausepeurer ""MION"
Kadenpa Teopernueckux ocHoB Terorexuuku uMm. M.I1. Bykamosuua
Pacuérnoe 3amanue Ne 2 no kypcy «TemnomaccooOMen»
I'pynna ®I1- -2 _ CryneHnt BapuanTt Ne no xxypaany BAPC
3amaua 1.
Bona npu remneparype 70 + (Hom. I'p.+ Bapuanrt) OC u naBienun 4 6ap mocTyIraer B
HAI3eMHBINA TPyOOIIpoBo (TUTIOpazMep Tpyosr d2*8 = 50*2 MM), MPOTIOKEHHBIH HA OTKPBHITOM
Bo3ayxe. Pacxon Boabl G = 0.005 + 0.01*(Hom. I'p.+ Bapuanr) kr/c. Marepuan
TpyOOIpOBOIa — YIiepoaucTast ctanb. TpyOoonpoBo I 00ayBaeTcsl B IONEPEYHOM HAIIPABICHUN
aTMoc(epHbIM BO3yX0M, uMetolieM Temmnepatypy -30 0C npu ckopoctu Betpa W = 0 +
(Bapuanr-1) * (Hom. I'p.+ BapuanT)/26, m/c. JI71s1 ydera TEIUIOBBIX MOTEPh 3a CYCT
U3ITy4eHUS TMPUHATH CTENIEHb YEPHOTHI OBepXHOCTU Tpybonposoaa 1 - (Hom. I'p.+
BapuanT)*0.01, mpu Temrieparype OTHECCHHS paBHOU TeMIieparype aTMoc(epHoro Bo3ayxa.
Omnpenenuth Ha kKakoM pacctosiHuM ( L ) or Bxona B TpyOy cpenHemaccoBas TeMIeparypa
BoibI ctaneT paBHa 0 OC. Iloctpouts rpaduku tk(x). PaccuntaTts rumpaBindeckoe
COIPOTHUBIIEHUE TPYOOIPOBOIA.
Yxka3zanue: CpaBuutsh pemieHue no ¢popmyJie lllyxosa u meroxy €- NTU.

3anaua 2.

Ha HapyXHOI1 TOBEpXHOCTH TOPU30HTAIILHO PACIIOIOKEHHBIX TPYO (TUIIOpa3mep TpyO U3
HeprkaBerolelt cranu d2*6 = 14*1.4 mm), norpyeHHbIX B O0JIbIION 00bEM MPOUCXOAUT
KUIIEHHE BOJbl. TenoHocuTeNneM sBisieTcsl BOAa, MPOTEKAroasi BHYTpU TPYO O CKOPOCTBIO
w =2 + (Hom. I'p.+ Bapunanr-2)*0.1, M/c. OnipeieuTh pe)KUM KATICHUS, MUHUMAITbHBIH
pasMep akKTMBHOTI'O IIEHTpa NapooOpa3oBaHusl, HAUTH KOI(P(UIIMEHT TEMI00TJaul CO CTOPOHbI
kursiieit Boasl 02, Br/mM2K u miioTHOCTH TemioBoro motoka q, Br/m2, ecim u3BecTHO, 4TO
JaBJieHHe MpH KoTopoM KUmuT Boaa p2=4.3+(Hom. I'p.+ Bapuanr-2)*0.04 MIla,
TeMriepatypa u aasiaeHue Teruionocutens t1=280 0C u p1=12.7 MIla, cooTBeTCTBEHHO.
VY4ecTh, YTO B Mpoliecce IKCIUTyaTallii Ha BHYTPEHHEH U BHEIIHEH MOBEPXHOCTH TPYOBI
00pa3yroTcsi OKCUJIHBIE IIJIEHKH, CYMMapHOE TEPMUYECKOE COTIPOTUBIIEHUE KOTOPBIX
cocrasiset 2*10-5 Mm2K/Br.

3agava 3.

Heobxomumo oxmanute Macio (MC-20), mpuMeHsieMoe B CHCTEME CMa3KH TPOMBITIIIEHHON
ra3oBoii TypouHsl, oT TemnepaTypsl 100 0C mo temmneparypst 60 0C, mpu pacxoae macna 0.1
Kr/c. TexHudeckast Boja CUCTEMbI OXJIAKICHUS UMEET AaBieHue p = 4 6ap u tremmnepatypy 30
0C. MakcumanbHbiit pacxon Bojbl 0.2 kr/c. BbiOpaTh Hamnydmid BapuaHT TEIUIOOOMEHHUKA
U3 IBYX:

1. IIpoTHBOTOYHBIH TEIIOOOMEHHUK THIIA "TpyOa B TpyOe", BO BHyTpeHHEH TpyOe 1uameTpoM
25 MM NpOTeKaeT BoJa, B KOJBIIEBOM KaHalle IPOTEKAeT Macio, JUaMeTp Hapy>KHOM TpyOsI 45
MM.

2. [IpoTUBOTOYHBIN KaHAJIBHBIN IUIACTUHYATHIN TEJIO0OMEHHUK KyOuueckoi (hopmal,
oOpa3zoBaHHbIi N IIaCTUHAMH, OTCTOSIIMMU JAPYT OT Jpyra Ha pacCTOSHUM S, MM. Uncio
ka”ayioB < 70.

Kpurepuu orbopa:
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1. lnnHa annapara

2. l'uppaBnuyeckoe CONPOTUBIICHHE MO KAXKIOMY TETUIOHOCUTETIO

3amaua 4.

OueHuTh CyTOYHBIN pacxo/i MOAMUTOYHOM BOJBI [KI/CYTKHU | AJIi KOMIIEHCAIIMH MTOTEPh BOJABI U3
Oaccelina 3a cuet ucnapenus. 3epkaino Oacceitna umeet pasmepsl 6+0.1*(Hom. I'p.+
Bapmuanr) x 12+0.1*(Hom. I'p.+ BapuanT) [M], Temneparypa ¥ OTHOCUTEIbHAS BIAKHOCTh
Bo3ayxa 25+0.1*(Hom. I'p.+ Bapuant) 0Cu 50% + 1*(Hom. I'p.+ Bapuanr) ,
COOTBETCTBEHHO. BeTep 06/1yBaeT moBEpXHOCTH BOJbI BJIOJIb JJIMHHOM CTOPOHBI CO CKOPOCTHIO
w =15+ 0.1*(Hom. I'p.+ BapuanT) [M/c]. CuuTarh MOBEPXHOCTH BOIbI TTIAJKON U YPOBCHb
BOJIbI B OacceiiHe HeM3MEHHBIM U COBIIAJAIONINM C KpasiMu OacceiiHa.

Jluteparypa
1. IIBetkoB @.D., I'puropseB b.A. Tertomaccooomen: YuebHuk i By30B. — M.: U3n-Bo
MDU, 2011.
2. [IBetkoB @.D., Kepumon P.B., Bennuko B.W. 3agaunuk no TeriomaccoooMeny. — M.:
MDBHU, 2008.
KoHTpo/ibHbIE BONPOCHI/3a1aHNs:
3arIaHMpOBaHHBIE PE3YAbTATHI 00YUEHUS 110 TUCIUILIINHE Bomnpocei/3aganus ISt
IPOBEPKH
YMeTb: paccuuThiBaTh TEMIIEPAaTypHBIE TOJA B  JJIEMEHTax 1.IIpumenuts eps-NTU
KOHCTPYKIIMU TEIUIOBBIX M TEIUIOTEXHOJOTMYECKHX YCTAaHOBOK C METOJ JUISl PeUICHHUS
EJTBIO obecrnieueHust 3¢ (HEeKTHBHOCTH IPOIIECCOB 3amaun Ne3
Terromaccooomena (5)

OnucaHue MKAJbI OlleHUBAHUS:

Oyenka: 5 (KOTIUIHOY)
Huorcnuii nopoe svinonnenus 3adanus 6 npoyenmax: 10
Onucanue xapakmepucmuxu evlnoinenus 3Hanus: OleHKa "0TINYHO" BBICTABISETCS €CIIH 3aJaHue
BBITIOJIHEHO B MOJHOM 00BhEME HJIM BBITTOTHEHO MPEUMYIIIECTBEHHO BEPHO

Oyenxa: 4 («XOpOILIO»)
Huoicnuti nopoe evinonnenus 3aoanus 6 npoyenmax. 60
Onucanue xapaxmepucmuxu evinoaneHus snanua: OueHkKa "XopoIo" BbICTABIIAETCS ECIIN
OO0JIBIIMHCTBO BOIIPOCOB PACKPHITO. BBIOPAHO BEPHOE HANpaBJICHHE JUIsl pEIIeHUs 3a/1a4

Oyenka: 3 («yI0OBIETBOPUTEIIEHO)
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax.: S0
Onucanue xapaxmepucmuxu 6vinoaneHus snanua: OueHKa "y10BIETBOPUTEIBHO" BBICTABIIAETCS
€CIIU 3a/l1aHU€E TPEUMYIECTBEHHO BBITIOJIHEHO

Oyenka: 2 («HEyJOBIETBOPUTEIHHOY)
Onucanue xapakmepucmuku 6binonneHus snanus: OneHKa "Hey10BIeTBOPUTEIHHO" BHICTABIACTCS
€CJIM 33/1aHUE BBHITIOJHEHO HEBEPHO MJIH MPEUMYILIECTBEHHO HE BBIITOJHEHO

KM-7. 3amura nukia jadopartopHsix padort «Temnoodmen npu
KUNeHun/KoHaeHcauuu. TenjiooOMeHHbIe annapaTbh)

®opmbl peaausanuu: YcrHas popma

Tun KoHTpoILHOr0 Meponpusitusi: OT4eT

Bec konTposbHoro meponpusitusi B BPC: 10

IIpoueaypa npoBeleHHsi KOHTPOJIbHOro MeponpusaTusi: IIpoBepka oTuera mo J1abopaTtopHOU
paboTe, yCTHBIN OIIPOC.
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Kpartkoe cogep:xkanue 3aiaHuA:
HccnenoBaTh KpUBYIO KMIIEHUS HA IOBEPXHOCTH B OOJIBIIOM 00beMe

KOHTpOJILHLIe BOHpOCbI/SaL[aHI/Iﬂ:

3arIaHMpOBaHHBIC PE3YAbTAThl 00YUEHUS 110 AUCIUTLTHHE Bormpocsl/3ananmust TSt
IPOBEPKH

VYMeTh: pacCuuThIBaTh TEMIICPATYpPHBIE MO B  DIEMEHTax 1.1 PaccuuraTs 3amac 10

KOHCTPYKIIMU TEIUIOBBIX M TEIUIOTEXHOJIOTHYECKHX YCTAHOBOK C KpH3KCa KATICHHSI

EJBIO o0ecrieyeHus 3P PEKTUBHOCTH IPOIIECCOB 2 Paccuutath qrpl 1

Terromaccooomena (5) qkp2
3 Paccuurars
kod(purueHT
TETUIOOTAAYH

Onucanne MKAJbI OIleHUBaAHUS:

Oyenxa: 5 («OTIINYHOY)
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 70
Onucanue xapakmepucmuxu ebinoinerus 3Hanus: O1eHKa "OTINYHO" BBICTABIISIETCS €CJIM 3aJaHIe
BBIIOJIHEHO B TIOJTHOM 00'bEME MJIH BBITIOJHEHO NMPEUMYIIECTBEHHO BEPHO

Oyenxa: 4 («XOpoILI0»)
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 60
Onucanue xapakmepucmuxu evlnoinerus 3Hanus: OeHKa "Xopoio" BEICTABISAETCS €CIU
OOJIBIITMHCTBO BOIIPOCOB PACKPHITO. BBIOPAHO BEPHOE HANIPABIICHUE JIJISl PEIICHUS 3a/1a4

Oyenka: 3 («yIOBJICTBOPUTEIHHOY)
Huoicnuii nopoe evinonenus 3aoanus 6 npoyenmax. 50
Onucanue xapakmepucmuxu evinonnenus 3uanus: O1neHKa "yI0BIeTBOPUTEHLHO" BHICTABIISACTCS
€CIIM 3aJJaHue MPEUMYIIECTBEHHO BHITIOTHEHO

Oyenka: 2 («HEYJOBJIETBOPUTEITHEHOY)
Onucanue xapaxmepucmuku 6vinoaneHus snanus: OLeHKa "HeyI0BIETBOPUTEIIBHO" BBICTABIIAETCS
€CJIM 3aJIaHUE BBIITOJIHEHO HEBEPHO WUJIU MPEUMYIIECTBEHHO HE BBINOJIHEHO
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COJIEPKAHUE OIIEHOYHBIX CPEJICTB TIPOMEXKYTOUYHOM ATTECTAIIUA
4 cemecTp
@opMa NPOMEKYTOUYHOM aTTecTalumM: JK3aMeH

IIpumep Onsiera

OOwumii BUA pelIeHust Ui TEMIIEPAaTyPHOTO MOJIsl B TOHKOM IUTACTHHE MPH €€ OXJIaXKACHUH B Cpesie
C TIOCTOSIHHOM TeMnepaTypoii Ha craguu Fo>0,3. Uto xapakTepusyeT KaKablii 13 COMHOKUTENEH
sTOTO pemenus? YeMy paBHa TeMIiepaTypa HOBEpXHOCTH TuacTHHbI pu Fo=3, ecu Bi=101.

Temmooomen HU3JIIYUYCHHUEM MCKAY ABYMS IMOBCPXHOCTAMHU, PA3ACIICHHBIMU CHCTEMOH OKpaHOB

Brruncnuts 3HaueHus kpurepueB bro n @ypre 1715 TOHKOH IIACTHUHBL, €CITH 3aAaHbl: 6=20 MM,
a=50 Br/m2K, a=0,810-7 m2/c, A=2 Bt/m K, 1=15 mun. KakoBa TemnepaTtypa Ha OCH , €CITH
HavaibpHas TeMieparypa miactussl 200 0C, a Temmneparypa xunkocta 50 0C?

IIpoueaypa nposenenus
OuHo 10 GMiIeTaM yCTHO

|. Ilepeuens komnemenyuil/unOUKamopo8 u KOHMPOIbHBIX 60NPOCOB NPOBGEPKU PE3YIbHAN 06
0CBOCHUA OUCUUNTUHDL

1. Komnerenuusi/Mnankarop: NJI-3ork-4 JleMoHCTpupyeT moHUMaHNEe OCHOBHBIX 3aKOHOB
TEIIOMaccOOOMEHa U MPUMEHSET UX JUIsl paCUE€TOB 3JIEMEHTOB TEIUIOTEXHUYECKUX YCTAaHOBOK U
cUcTeM

Bonpocsl, 3aganus
1.

TemnonpoBoIHOCTH B IIIOCKOM cTeHke. MuTerpupoBanue /1Y temnonpoBoaHoctu. Pactipenenenue
1. | TemmepaTypsbl 1O TONIUHE.

OCHOBHBIE TTOJIOKEHHS TEIUIONPOBOAHOCTH: TEMIIEpaTypHOE TI0JIe, TPAJUEHT TeMIIePaTyphl, 3aKOH
2. | ®ypbe, KO3hGUITUESHT TETUTOTPOBOTHOCTH.

Harpeanue (oxnaxxaeHne) e KOHeYHON (opMBI. MeTO MOTydeHHs! PEIIeHNSI.

TCHHOHPOBO,E[HOCTL MHOTOCIIOMHOH IIJIOCKOM CTEHKH IIpU I'PAHUYHBIX YCJIOBUAX TPETHEI'O poaa.

PeOpo KOHEYHOI JTHHBI IIOCTOSTHHOTO CeYeHUsI. BBIBOJ COOTHOIICHHS /1Tt KO PHUIIEHTA
5. | adbdexruBHOCTH pedpa.

6. TeHJ’IOHpOBO,I[HOCTL B HHHHH,I[pH‘leCKOfI CTCHKC. I/IHTCI’pI/IpOBaHI/Ie I[y TCIUIONPOBOJAHOCTHU.
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MNurerpupoBanue IY TEMIONPOBOIHOCTH U XapaKTEPUCTHUKA YCIOBUI OJHO3HAYHOCTH.

TenaonpoBOAHOCTE MHOTOCIOWHON IIMIMHAPHIESCKOW CTEHKH TIPH MPAHHYHBIX YCIOBUSIX TPETHETO
g, | pona.

Cucrema OnpeeIionuX ypaBHEHUH sl TEIUI000MEHA U3ITyYEeHUEM B 3aMKHYTOM CUCTEME
9. | cepbIX H30TEPMHUUYECKHX TOBEPXHOCTEH.

HecranmonapHas TeIIONPOBOAHOCTb B IIACTUHE. PEerysspHBIN pekUM HarpeBaHHs
10 (oxnaxxnenus). Temn oxyaxacHus.

MatrepuaJbl 1J151 IPOBEPKH OCTATOYHbIX 3HAHUM

1.1. Crioco6bl TermionepeHoca: TEIIonpOBOHOCTh

2. CriocoOBbI TeIIonepeHoca: KOHBEKIUS

3. Croco0slI TeIIonepeHoca: u3ny4eHmue

4. OnpesieneHNe OCHOBHBIX MOHATUI: TEMIIEPATYPHOE M0JI€, €AUHUIBI U3MEPEHUS

TEeMIEPaTyphl, U30TEPMHUUECKAst TIOBEPXHOCTh

5. OnpeneneHre OCHOBHBIX MOHSTUN: FPaJJUEHT TEMIIEPATYPbI

6. Onpenenenre OCHOBHBIX MOHITHIA: TEIIOBOM MOTOK

7. OnpeneneHre OCHOBHBIX MOHSTHUMN: IIIOTHOCTh TEIUIOBOTO MOTOKA.

8. BekTop MJI0THOCTH TEIIOBOI'O MOTOKA.

9. 3akoH TemonpoBoaHOCTH Dyphe.

10. KoappuumeHT TernnonpoBoHOCTH
OTBeTHI:

W3 nekuMoHHOro MaTepuaina, U3 JUTepaTypHbIX HICTOUHUKOB
BepHBbIi1 OTBET: U3 JTEKIIMOHHOTIO MaTepuana

II. Onucanue wikanvl oueHuBanus

Oyenka: 5 («OTIINYHOY)
Huosienuii nopoe sévinonnenus 3adanus 6 npoyermax: 90
Onucanue xapakmepucmuxu 8blnoaHeHus 3nanus: 1IpaBuIbHO pelieHa 3a/1a4a, JaHbl Pa3BepPHYTHIE
OTBETHI Ha JIBa BoIlpoca Ouiera

Oyenka: 4 («xX0OpoII0»)
Huodicnuii nopoe sévinonnenus 3a0anus 6 npoyenmax: 15
Onucanue xapakmepucmuku 6blnoHeHus 3nanus: TIpaBUIbHO pellieHa 3a/1a4a, JaH Pa3BEePHYThIN
OTBET Ha OJIUH BOIPOC OWJIeTa, MPOJAEMOHCTPUPOBAHO MOHUMAHKUE CYTH BTOPOT'O BOIIPOCa

Oyenka: 3 (KyIOBJICTBOPUTEIHHOY)
Huodicnuii nopoe sévinonnenus 3aoanus 6 npoyermax: 50
Onucanue xapakmepucmuxu ebinoneHus 3uanus: TpaBUIIbHO peleHa 3aaja,
POJIEMOHCTPUPOBAHO MOHUMAHKE CYTH TIEPBOTO U BTOPOT'O BOIIPOCa

Oyenka: 2 («HEYJTOBIETBOPUTEITHEHOY)
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Onucanue xapakmepucmuku 6blnoaHeHus 3uanus: PaboTa He BHIIOTHEHA WM BHITOJTHEHA
MPEUMYIIECTBEHHO HEMPaBUIHHO

1I1. IIpaguna évicmasnenus umo2o80i OYeHKU no Kypcy

Ox3ameH. O1ieHKa onpeiensieTcs B COOTBeTCTBHH ¢ [lososkeHreM o 0amuibHO-pEHTHHTOBOM CUCTEME
st cryaentoB HUY «MOW» Ha ocHOBaHUU CEMECTPOBOM M HK3aMEHALIMOHHOW cocTaBisoumx B
MIPUJIOKEHUE K IUIIOMY BBIHOCHTCS OIIEHKA 3a 5 CeMEecCTp.

5 cemecTp
®opMa NIPOMEKYTOUYHOM aTTecTalun: DK3aMeH

IIpumep Onnera

Termnorunpasnuueckuii pacyeT TEIIIO0OMEHHOTO anmnapara. AJITOpUTM pacyeTa Ha IpuMepe
TEIUI000MEHHHKA THTIA «TPy0Oa B TpyOe».

Pacuer TemnooTaaun npu mIeHOYHON KOHACHCAIMY HAa BEPTHUKAIBHOU IIacTuHe (Tpyoe) ¢
MOMOIIBIO 0€3pa3MEPHBIX KPUTEPHUEB.

BorancnnTh TONIMHY MJICHKH KOHAEHCAaTa BOASIHOrO Napa Ha paccTosiHuu h=1 M oT BepxHeil
KPOMKH BEPTHUKAITBHOHN CTEHKH, €CIIM IaBJIeHHe HAChIIeHns ps=1 Oap, Temrieparypa cTeHkH tc=90
0C (pexxuM cTekaHus JaMUHAPHBIN)

IIpouenypa nposenenust
OuHo 10 OMIIeTaM yCTHO

L. Ilepeuenv Komnemenyuit/uHOUKaAMOpPo8 u KOHMPOAbHBIX 60NPOCOB NPOGEPKU PE3YTbIANO8
0CGOCHUA OUCUUNIUHDL

1. Komnerenuuss/Muaukarop: NJI-3onk-4 JleMOHCTpHpYyeT MOHUMAaHIE OCHOBHBIX 3aKOHOB
TEIIOMaccOOOMeHa U MPUMEHSET UX ISl PACUETOB SJIEMEHTOB TEIUIOTEXHUYECKUX YCTAHOBOK U
CHUCTEM

Bomnpocel, 3axanus
1.

Temn000MeH U CONPOTUBIICHHE NIPU TEYCHUH B TpyOe. DKBUBAJICHTHBIN (THPaBINICCKHN)
JraMeTp TpyOoIpoBoaa, UMEIOLIETO PAa3IMUHYI0 (OopMY MonepeyHoro ceyenus. uarpamma
Moynu.

Konnentpanmonnas auddysus (Mmaccer). BekTop mioTHOCTH MOTOKa Macchl. 3akoH Duka.
Koadpduument qudpdysun. JuddepeHunanbupie ypaBHEHHS COBMECTHBIX MPOLIECCOB MACCO- U
2. | Terutooomena. JInddy3noHHBIN MOrpaHUYHBIA CIIOH. AJIrOpUTM pacuera kKodddunnenTa
MacCOOT/IavH.
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KoHBEeKTHBHBII TEMII0O00OMEH: OCHOBHBIC TIOHSTHS, PEXKAMBI TCUCHHUS, KOOPPHUIMEHT TEIII00TIauH,
MOHSATHE TIOTPAHUYHOTO CJIOS, THIPOAMHAMUYCCKHUM U TEIUIOBOW TOTPaHUYHBIC CIIOU.

3. | JInddepennnanbubie ypaBHEHHS KOHBEKTHBHOTO TEIIOOOMEHA B MPHOJIMKEHUH TTOTPAHUYHOTO
CJIOSL.

e-NTU mertox pacueTa peKynepaTHBHBIX TEINIOOOMEHHBIX anmnapaTtoB. Pacuer agdextuBHOCTH (€)
4. | s MpsIMOTOYHOTO TEIUI00OMEHHOTO ammapata (BeiBox). e-NTU muarpamma, mpefensHbIe CTyqau.

Temnoo0MeH U cONPOTUBIIEHHE TIPU TYPOYJIEHTHOM TE€UEHHH KHIKOCTH B KPYTJIol TpyOe.

Cpasaenue 3¢ GeKTUBHOCTH NPSIMOTOYHOM U MPOTUBOTOYHOM CXEM OpraHU3aluy B3aUMHOTO
JIBUKEHMS TEIUIOHOCUTENEH B peKylnepaTUBHOM TeIJI00OMEHHOM arnapare. PaccMoTpeTs ciyyait
6. | omHO(a3HBIX TEIJIOHOCUTENEH U ClTydail (pa30BOro mepexoa TeIIOHOCUTEIICH.

Konpencanus — yciaoBre BOSHUKHOBEHHUS; BUbI KOHAeHcAK. POpMYIHpPOBKA 334a4U IPU
7. | MIEHOYHOW KOHJCHCAIIH Ha BEPTUKAIBHOW CTEHKE (JJAMUHAPHBIN PEKUM €€ CTEKAHHS).

Mertopa cpeanenorapupMUIEcKOro TEMIIEpPaTyPHOro HAmopa pacueTa TeII000MEHHOTO anmnapara

TemnooOMeH npu monepevuHoM o0TekaHuu TpyObl. OCOOEHHOCTH Pa3BUTHSI THIPOINHAMUYESCKOTO
1 TCIJIOBOI'O IIOIrPaHUYHBIX CJIOCB, UX BJIWAHUC HA JIOKaJIbHBIN KOS(b(bI/IHI/IeHT TCIIOOTAAYN.
9. | Pacuer cpennero ko3 puiMeHTa TeII00TIAYH.

OCHOBHBIE YpaBHEHHSI, HCIIOJIb3yEMbIE TIPH pacyeTe TEIIO0OMEHHBIX allapaToB: ypaBHEHUE
10, | TEIVIONEPEAIHN U YPABHEHUE TEILIOBOIO Gananca. Buisl pacueTos.

MarepuaJsl 1JIs1 IPOBEPKHU OCTATOYHBIX 3HAHUM
1.1. MaremaTHueckoe onucaHue npolecca KOHBEKTHBHOTO TeIIooOMeHa: nuddepeHuaibHble
YpaBHEHUS SHEPTUH, IBUKEHUS, HEPA3PBIBHOCTH.
2. YcnoBus 01HO3HaYHOCTH
3. YpaBHEHHE TEIUIOOTIa4H.
4. uyucno Hyccenbra.
5. IlonsiTHE MOrpaHUYHOrO ClIos. [ MIpOAMHAMUYECKUI U TEIUIOBOW ITOIPaHUYHBIN CIIOM.
6. luddepennmanpHbie ypaBHEHUI KOHBEKTUBHOT'O TEINIOMACCOOOMEHa B MPUOIMKEHUH
MTOTPAHUYHOTO CJIOA.
7. KauecTBEeHHBIN aHAIN3 XapaKTEPUCTUK THIPOJUHAMUUYECKOTO IIONPaHUYHOIO CIIOS.
8. uncno Peltnonbaca
9. KauecTBeHHBIN aHAIN3 XapaKTEPUCTHUK TEINIOBOIO TOTPAaHUYHOTO CJIOS.
10. Knaccuduxarnus rerionocureneit no uucny [panaris
OtBeThI:
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N3 JICKIIUOHHBIX MATCPHUAJTIOB U U3 JIMTCPATYPHLIX UCTOYHUKOB
BepHplil 0TBET: U3 JEKIIMOHHBIX MaTEPUAIOB

II. Onucanue wkKanvl oueHUBAHUA

Oyenka: 5 («OTIUIHOY)
Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax.: 90
Onucanue xapakxmepucmuxu eublnoHeHus 3uanus: IIpaBUIbHO pellieHa 3a/1a4a, 1aHbl Pa3BepHYTHIC
OTBETHI HA JIBa BOIIpoca OujeTa

Oyenka: 4 («xX0OpoII0»)
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. (5
Onucanue xapakmepucmuku 6binoHeHus 3Hanus: 1IpaBUIIbHO pellieHa 3a/1a4a, 1aH pa3BepHYThIN
OTBET Ha OJIMH BOIIPOC OMIIeTa, MPOAEMOHCTPUPOBAHO MOHUMAHUE CYyTH BTOPOTO BOIIPOCa

Oyenka: 3 («yIOBICTBOPUTEIHHOY)
Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax.: 50
Onucanue xapaxmepucmuxu evinoineHus sHanus: IIpaBUiIbHO pelieHa 3aaaya,
MIPOJICMOHCTPHPOBAHO MTOHMMAHKE CYTH TIEPBOTO U BTOPOTO BOIIPOCa

Oyenxa: 2 («HEyIOBICTBOPUTEIHLHO)
Onucanue xapakmepucmuxu 6blnoneHus 3Hanus: PaboTa He BHIIOJHEHA WM BBIITOJTHEHA
PEUMYIIECTBEHHO HETPABHILHO

1I1. IIpaguna évicmasnenus umo2o80i OyeHKu no Kypcy

Ok3ameH. OneHka onpeensercss B cooTBeTCTBUM ¢ IlonoxeHneM o 6auibHO-pEHTUHIOBOM cucteme
st cryaentoB HY «MODW» Ha ocHOBaHMM CEMECTPOBOM M 3K3aMEHAI[MOHHOM cocTaBisommx B
IIPWIOKEHUE K JUIIJIOMY BBIHOCHUTCS OLICHKA 3a 5 cemectp. [Ipumeuanune: OnieHOYHBIE MaTepUalIbl
10 TUCIUIUIMHE IpUBeIeHBI B (hoHAe oneHouHbIX MaTtepuaioB OITOI.
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