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OBILIASA YACTD

OneHouHblE MaTepHallbl 10 AUCLUUIUIMHE TMpPEAHA3HAYEHbl MJI OLEHKU: JOCTHKEHUS
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 JeMOHCTPUPOBATh TPUMEHEHNE OCHOBHBIX CIIOCOOOB TOJTyUCHHUSI,
npeoOpa3oBaHusl, TPAHCIIOPTA U UCIIOIB30BAHUS TEIIOTHI B TEIJIOTEXHUYECKUX YCTAHOBKAX U

cUCTEMAax
NJI-3 JleMoHCTpHUpYET MOHMMAHNE OCHOBHBIX 3aKOHOB TEIIOMAacCOOOMEHa U MMPUMEHSET UX

AJI1 paCyY€TOB 3JIEMEHTOB TEINIOTCXHUYCCKUX YCTAHOBOK U CUCTEM

1 BKIIFOYACT:
JJIA TEKYIEro KOHTPOJIA YCIIEBA€MOCTH:

Dopma peanuzarn: OOMeEH 3JIEKTPOHHBIMU TIOKYMEHTaMU
1. 3agaya Ha pacyeT TeMIEepaTypHOro MO B IPOLECCE HAarpeBa WM OXJIaXAEHUS
(KontponpHas pabota)
2. Onpenenenue ko3 duuuenta termnooTnauu npu ¢a3zossix npespaiieHusx (KontposnbHas
pabora)
3. CraumoHapHast TEIIONPOBOAHOCTb, BHYTPEHHUE UCTOYHUKH, opeOpenue (KonTponbHas
pabora)
4. TeruooTaya Mpy BHEITHEM OOTEKaHUH TUIACTUHBI M IMIMHpA. Ternnootaaya npu
BBIHY/ICHHOM T€UEHUH KUJIKOCTH BHYTpU TpyOs! (KoHTposibHas paboTa)

®Dopma peanuzaruu: [Tucemennas pabora
1. BBegenue B KOHBEKTUBHBIN TermooOMeH. Yucna nonoous (TectupoBanue)
2. CtanuoHapHasl TeIIONPOBOJHOCTh MIIOCKOW U MUIMHAPUYECKON cTeHKH (TecTtupoBaHue)

®Popma peanmszanuu: [Iposepka 3ananus
1. TunoBoii pacyeT MO0 KOHBEKTUBHOMY TEIIOOOMEHY, MacCOOOMeHY, (ha30BbIM
MIPEBPAIICHHSAM U TEIUIOOOMEHHBIM amnmaparaM (Jlomainee 3a1anue)
2. TunoBo#i pacyeT Mo TeMI000MeHY TEeIIONPOBOAHOCTBIO U H3ilyueHneM (Jlomamnee

3a/1aHUE)

®Dopma peanuzaru: YctHas hopma
1. 3amuTa nukna sadoparopHsix padoT "TemnooOMeH npyu KOHBEKTHBHOM TETJIOOOMEHE.

Kunenwue. TermooOmennsie anmnapatsl” (JJaboparopHas pabota)
2. 3ammTa mukia JadbopatopHbIx padboT "Temmoo0MeH TerIonpoOBOIHOCTHIO U U3TydeHHEM"

(JIaGopaTopHnast pabota)

BPC aucuuniauHbl

4 cemecTtp

Beca KOHTpOIbHBIX MepONIpusATHil, %o

Pazngen nucumimHe KM: 1 2 3 4 5

WNunexc KM- | KM- | KM- | KM- | KM-

Cpox KM: 4 8 12 15 16
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CranuoHapHas TEIIONPOBOIHOCTh MIIOCKON U
HWJIMHIPUYECKON CTEHKHU

JuddepenunanbHoe ypaBHEHHE TEIUIONPOBOAHOCTU. 3aKOH
®ypse. 3akoH HeroToHa-Pruxmana.

TeMHepaTypHoe I1OJIC ITPU HAJIMYHUU BHYTPCHHUX UCTOYHHUKOB
TCIIIIOThI

IInockas nnactuna. Llmmmaapuyeckoe teino. Ilobiin
IWJIMHAP.

NuTencudukanus TerioooOMeHa

YpaBHeHUE TEIUIONEepe1aun U BHIOOP KodpdHUIreHTa
teriootnayn. OpedpeHue MmI0CcKol MOBEPXHOCTH.
Opebpenne NUIMHIPUIECKOM moBepxHOCTH. DyHKIINU
becceus.

TemnepaTypHoe 110Jie IPU HECTALUOHAPHOM TEILIOBOM
pexxume

Merton pa3aeneHus NEpeMEHHBIX U YUCIIa 0100Us.
HecranmonapHblii TEIJIOBOM PEXUM 711 OJJHOMEPHOMH
IJIOCKOM IUTacTUHBI. HecTanmoHapHbIN TEIIOBOW PEXKUM IS +
0EeCKOHEUHO JUIMHHOIO IUIuHApa. TeMeparypHoe nosje B
TeJIE KOHEYHBIX PA3MEPOB.

TennooOMeH u3iyyeHHEM

3akoHbI U3 My4YeHHS. Termioo0OMeH B Ipo3padHoil cperie.
VYrnossie k03 duimeHTsl. TermmooOMeH B MOTOmaroei 1 +
M3JIy4arouIen cpeax.

Bec KM: | 10 30 20 30 10

5 cemectp

Beca KOHTpOIBHBIX MepOnpUITHIL, Y0

Hanekc KM- | KM- | KM- | KM- | KM-

Paznen nuciimnimHbL KM: 6 7 8 9 10

Cpok KM: 4 8 12 15 16

KoHBEeKTUBHBIN TETLIOOOMEH

Juddepenunansubie ypaBHeHUs (1Y) KOHBEKTUBHOTO
TeriooOMeHa. ['mapoanHaMudecKuit U TETUIOBOM
norpaHuyHble ciior. CBOOOIHAs U BBIHYXK/IEHHAS
KOHBEKITHSI.

KoHBeKTHBHBII TEMI000OMEH PU BBIHYKICHHOM T€UEHUHU
KUJKOCTH B TpyOax

Bs13kOCTHBIN U BA3KOCTHO-TPABUTAIIMOHHBINA PEKUMBI.
VYyacTok cTabmim3upoBaHHOTO TeriooOMeHa. CriocoOb +
MOBBIIICHHS K0 PHIMEeHTa TeTT00TAauH.

MaccooOMmeH

3axoH ®uka. J{udPy31noHHBIN MOTPpaHUYHBINA CIOH.
Amnanorus PeitHonbaca. CredanoB moTok. Aanabaruyeckas +
TeMIieparypa.

TenmooOMeH npu pa30BbIX MPEBPALICHUAX

[Ty3bIpbKOBOE U TUIEHOYHOE KUTICHNE. KpH3nChl KUTICHMS.
Koadduuuent 3amaca 10 kpusuca.




TemnmooTaava npu koHAeHcauu. OnpeneneHue
K03 pHILIMEeHTa TEIIO0TAaYH Yepe3 Oe3pa3MepHbIe
KOMILJIEKCBHI.

TennooOMeHHbIE anmnapaThl

Knaccugukaius TeriooOMeHHBIX anmnaparoB. Y paBHEHHE
TEIUIOBOIO OajaHca M ypaBHEHHE TEIIONepe1aun.
TennoBoi u ruapoarHamudeckuid pacuersl. Merox NTU.

Bec KM:

10

30

20

30
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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
KOMIIETEHIIUH pe3ysbTaTel  00y4eHMsI IO
JUCIUILINHE
OIIK-4 N-3omk-4 JemoncTpupyer | 3HATh: CranuoHapHas TEIIONPOBOIHOCTD IIJIOCKON U IMJIMHAPUYECKONW CTEHKU
MOHUMAaHUe OCHOBHBIX | TermiooOMeH U3IydeHreM (TectupoBanue)
3aKOHOB TeruioMaccooomena | Knaccuduxanus CranuoHapHas TEIIONPOBOIHOCTb, BHYTPEHHUE UCTOUHUKH, OpeOpeHne

u IMPUMCHACT ux JUIA
PacucToB 9JICMCHTOB
TCHIOTEXHUYCCKUX

YCTAaHOBOK U CUCTCEM

TEII00OMEHHBIX armnapaToB.
YpaBHEHHE TEMIOBOTO
OanaHca U ypaBHEHUE
TEIUIONEPEauH.

YMeTs:

Tonumna 1uddy3noHHOTO
MOTPAHUYHOTO CJIOSI.
CredaHoB MOTOK.
Annabarnueckas
TeMIeparypa.
I'mpponnnamuyeckuii u
TEIJIOBOU IMOrPAHUYHBIE
()07

Pacuer uncen mogoous,
OTIpeJieNIeHNe peXruMa
TEUCHHUSI.

Pemats nuddepenumanpuble
YpaBHEHHSI aHATUTHIECKU
Kputnueckue Touku KpuBoi
kunenus. Koapounuent
TETIOOTAa4YH TIPU
JOKPU3UCHOM M KPU3UCHOM

(KonTponbsHas pabora)

3amada Ha pacyeT TEMIIEPaTypHOTO IOJIsl B MPOLIECCEe HAarpeBa Uil
oxnaxaeHus (KontponapHas padoTa)

TumoBoii pacder Mo TemI000MeHyY TETIIONPOBOIHOCTHIO U H3ITy4YEeHHEM
(TomamHee 3a1aHue)

3amuTa KA 1a00paTopHbIX padboT "Termioo0MeH TeIIoIPOBOHOCTHIO H
uznydenueM" (JJaboparopHnas pabota)

Brenenue B koHBeKTUBHBIN TeriooomeH. Yucna nonoous (TectupoBanue)
Tennootnaya npu BHEIIHEM O0TEKaHUM IIACTUHBI M LIMIMHIPA.
TemnooTnava mpy BEIHYKICHHOM T€YEHUH KUAKOCTH BHYTPH TPYOBI
(KonTposbHas paboTta)

Onpenenenne korppuueHTa TeI00TAaYd Npu (Ha30BbIX MPEBPALIEHUIX
(KonTposbHas paboTta)

TunoBoi pacyer o KOHBEKTUBHOMY TEIJIO0OOMEHY, MaCCOOOMEHY,
(a30BBIM NMPEBPALICHUSAM U TEIUIOOOMEHHBIM anmnaparaM (/Jomarinee
3a/IaHHE)

3amura 1HKIIa J1abopatopHbIX padoT "TermnooOMeH mpu KOHBEKTHBHOM
terooOMene. Kunenue. TerooOMenHnbie annapatsl” (JlabopaTopHas
paborta)




KHUIIEHUH KUJIKOCTH
TeKyIIeH B Tpyoe
[IpuMeHATH BHyTpEHHUE
¢bynkuun makera Mathcad
JUISL PELICHUSI CHCTEM
ypaBHEHUH

[TpumensaTs QyHKIHH
beccens npu perienun
Qg depeHInaIbHOTO
ypaBHEHUS B
HWIAHAPHIECKUX
KOOpAMHATax

VYyer BHyTpEHHHX
VCTOYHUKOB TEIJIOTHI




1I. Cooepicanue ouenounvix cpeocme. lllkana u kpumepuu oyenusanus
4 cemecTp

KM-1. CtanuonapHasi TeNJIONMPOBOAHOCTD MJIOCKOH ¥ IWJIMHAPUYECKON CTEHKH

®opmbl peanauzanuu: [luceMennas padora

Tun KOHTPOJBLHOr0 MeponpusaTusi: TectupoBaHue

Bec koHTpobHOr0 Meponpustusi B BPC: 10

IIpouenypa npoBexeHnsi KOHTPOJbHOT0O MEPONPHUSATHUSA: 5 BONPOCOB 3a 15 MUHYT

KpaTlcoe CodcpiKaHUuE 3alaHUA:
TepMI/IHOHOFI/I‘{eCKI/Iﬁ TCCT

KoHTpoJibHbIE BONIPOCHI/3aJaHUA:

YMerTs: Pemats 1.Onpenenenne TEIOBOTO COIIPOTUBIICHUS
muddepeHanbHple  ypaBHEHHS MHOI'OCJIOMHOW CTEHKH IIPYU IPaHUYHBIX YCIOBUAX 1 pona
aHAJIUTUYECKU 2.0npezeneHue TENI0BOrO CONMPOTUBIICHUS

OJIHOCJIOMHOM CTEHKU MpU I'PAaHUYHBIX YCIOBUAX 3 poja
3.0mnpeneneHue KpUTUYECKOTO TUaMeETpa

4.CpaBaeHne K03 (HUIMEHTOB TEIIONPOBOIHOCTH
pa3IMYHBIM MaTEpUAIOB

5.0npenenenye TeroBOro COPOTUBICHUS
OJIHOCJIOMHOM CTEHKU IPU I'PAaHUYHBIX YCIOBUSX 3 poja

Onucanue MKaJbI OlleHUBAHUS:

Oyenka: 5
Huorcnuii nopoe svinonnenus 3adanus 6 npoyermax. 90
Onucanue xapakmepucmuxu evlnoinenus 3Hanus: O1eHKa "0TINYHO" BBICTaBISETCS €CIIH 3aJaHue
BBITIOJIHEHO B MOJHOM 00BHEME HJIM BBITTOTHEHO MPEUMYIIIECTBEHHO BEPHO

Oyenka: 4
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax: 10
Onucanue xapaxmepucmuxu ebinonneHus snanus: OueHkKa "Xopoo" BEICTaBIISETCS €CIH
OO0JIBIIMHCTBO BOIIPOCOB PACKPHITO. BBIOPAHO BEPHOE HANpaBJICHUE JUIsl pEIIeHUs 3a/1a4

Oyenka: 3
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax.: S0
Onucanue xapaxmepucmuxu 6vinoaneHus snanua: OueHKa "y10BIETBOPUTEIBHO" BBICTABIIAETCS
€CJIM 3aJJaHue MPEUMYIIECTBEHHO BHITIOJIHEHO

Oyenka: 2
Onucanue xapaxmepucmuxu evinoanenusi snanus: OTNeHKa "HeyTOBICTBOPUTEIILHO" BEICTABIISICTCS
€CJIN 3aJIaHUE BBIITOJIHEHO HEBEPHO UJTU MPEUMYIIECTBEHHO HE BBIMOJTHEHO

KM-2. CranuonapHasi TeIIONPOBOAHOCTb, BHYyTPEHHUE HCTOYHUKH, OpedpeHne

®opmbl peanusanun: OOMEH IEKTPOHHBIMU JOKYMEHTaMH
Tun kouTpoabHOro Meponpusitusi: KontponsHas padora
Bec koHTpOBbHOrO Meponpusitusi B BPC: 30




IIpouenypa nmpoBeaeHusi KOHTPOJIbHOr0 MeponpusiTusi: CaMOCTOSITENFHOE PEIICHHUE 3a/1a4u 3a
Bpems He Oosiee 30 MUHYT

Kpatkoe cogep:xanue 3aganus:
Penrenue 3amaun

KOHTpOJILHLIe BOHpOCbI/SaL[aHI/Iﬂ:

YMers: VYuer BHYTPEHHUX 1.I110THOCTH TEIUIOBOTO NOTOKA YEPE3 MIIOCKYIO
HMCTOYHHKOB TETUIOTHI kBapieByw cTeHky (A=3 B1/(m: K), 6=10 mMm)
cocraBusieT =3+ 1074 Bt/m"2. Co cTOpOHBI OAHOH U3 ee
MOBEPXHOCTEH 3aJ]aHbl TeMIleparypa KuakocT tx=30°C
u k03 unment remmnoornaun a=100 Br/(M*2- K).
Haiitu Temneparypsl Ha 06€HUX TOBEPXHOCTSIX CTEHKH.
2.I1nockyro noBepxHOCTh ¢ tc=250 °C pemieHo
M30JIMPOBATh JIMCTOBBIM acOecToM, y KoToporo A=0,157
+(0,14 + 107-3)- t Bt/(M- K). Kakoit TonmuHb! J0KEeH
OBITH CJIOM M30JILMHU, €CIH JOITyCTUMAsl TeMIepaTypa
HapyxHOH ee noBepxHocTH 50°C, a TemnoBble NOTEPH HE
JOJDKHBI pe-Bbimath S00 BT/M”2 ?

3.Temneparypa Ha IOBEPXHOCTH OXJIAXAAEMOT'0
LWIMHIPUYECKOTI0 ypaHOBOIo cTepkHs [A=30

Bt1/(m- K)] e nomxkna npessimats 650 °C. OnpenenuTsb
JOMTYCTUMBIN THAMETP U Mepenas TeMIIepaTyp B CTEpPIKHE
MIPU MOIIHOCTH BHYTPEHHHUX UCTOYHHUKOB qv=8- 10"7
Bt1/M3 , ecnii TemniepaTypa OXJIa)KAar0IETO
teroHocurens k=370 °C, a koapdumueHT
tertootrnadyn 0=650 Bt/(m"2- K).

4.Pa3mepnl xonoauiabHuka 1200x800x800 MM.
Temnepatypa ero HapyxHoil moBepxHoctu 30°C,
Temneparypa okpyxatomen cpensl 20°C. Onpenenutsb
TEIJIOBOM MOTOK, CHUMAEMBIN C TIOBEPXHOCTHU
XOJOAUIIBHUKA, €CITU KO3 (DULIUEHT TeII00TAauu 7
Bt/(M*2- K).

Jist 6o11e 3pPEKTUBHOTO OXIIAKIECHUS TOBEPXHOCTH
perieHo opeOpuTh OOKOBBIE ITOBEPXHOCTH.
Kosdduuuent rernonpooanoctu pedep A=202

Bt/(m- K), Tonmuna pebep 3 mm, anuna 30 MM, Ha
KaX/10i1 cropoHe pacnoioxeHo 1o 40 pedep.
Onpenenuth TeMIiepaTypy Ha KOHIIEe pedpa, TeTUIoBOH
MIOTOK, CHUMaEMBbIi ¢ TOBEPXHOCTH OPEOPEHHOT0
XOJIOIUJIbHUKA.

5.Pa3mepsl xonoaunsHuKa 1200x800x800 MM.
Temneparypa ero HapykHo# nmoBepxHocTH 30°C,
TeMIiepaTypa okpyxkaromieit cpeasl 20°C. Onpeaenursb
TEIJIOBOM MOTOK, CHUMAEMBIN C TIOBEPXHOCTH
XOJOAUIIBHUKA, €CITU K03 (DUIIUEHT TerI00TAauH 7
Bt/(M*2- K).

Jiist 6o11e 2P PEeKTUBHOTO OXIIAKICHUS TOBEPXHOCTH
perieHo opeOpuTh OOKOBBIE ITOBEPXHOCTH.
Koadduuuent rernonpooanoctu pedep A=202

Bt/(m- K), Tonmuna pebep 3 mm, myinHa 30 MM, Ha
KaX/10i1 cTopoHe pacnosoxeHo 1o 40 pedep.




Onpenenutb 3)PEeKTUBHOCTH OpeOpeHUs 1
KO PHUIHUEHT OpeOpeHHs.

Onucanne MKAJbI OIleHUBaAHUS:

Ouyenxa: 5
Huoicnuii nopoe evinonenus 3aoanus 6 npoyenmax. 90
Onucanue xapakmepucmuxu evlnoinerus 3Hanus: O1eHKa "0TINYHO" BBICTABISETCS €CIIM 3aJaHue
BBITIOJTHEHO B MTOJIHOM 00bEME WIIH BBITIOJHEHO MPEHMYIIIECTBEHHO BEPHO

Ouyenka: 4
Huoicnuii nopoe evinonenus 3aoanus 6 npoyenmax. 10
OnucaHnue xapaxmepucmuxu evlnonenus 3Hanus: OLeHKa "X0opouio" BICTaBISETCS €CIu
OOJIBIITMHCTBO BOIIPOCOB PACKPBITO. BEIOPAHO BEPHOE HAIIPABIICHHUE ISl PEIICHUS 3a/1a4

Oyenka: 3
Huoicnuii nopoe evinoanenus 3aoanus 6 npoyenmax. 50
Onucanue xapakmepucmuxu evinonnenus 3uanus: O1neHKa "yI0BIeTBOPUTEIHLHO" BHICTABIISETCS
€CITH 3aJIaHUE MPEUMYIIIECTBEHHO BBITIOJHEHO

Oyenka: 2
Onucanue xapaxmepucmuxu gblnoaneHus 3Hanus: OLeHKa "HeyJOBIETBOPUTEIBHO" BHICTABIISACTCA
€CJIM 3aJ]JaHue BBHITIOJHEHO HEBEPHO WJIM MIPEUMYIIIECTBEHHO HE BHITIOJIHEHO

KM-3. 3agauya Ha pacueT TeMIIepaTyPHOIO M0Jisl B POIlecce HATPEBA WJIM OXJIAKIEHHS

®opmbl peaausanun. OOMEH IEKTPOHHBIMU JOKYMEHTaMU

Tun kouTpoabHOro Meponpusitusi: KonrpossHas padora

Bec konTposbHOro meponpustusi B BPC: 20

IIpounenypa nmpoBeaeHnss KOHTPOJIbHOr0 MeponpuATHs: CaMOCTOSTENBHOE PEUICHHUE 3a/1aui 3a
Bpems He Oosiee 45 MUHYT ¢ npuMeHeHneM nakera Mathcad

Kpartkoe cogep:xxanue 3aganus:
Pemenne 3amaun

KoHTpoJibHbIE BOIPOCHI/3a/1aHUA:

VYMmerb: [IpuMeEHATH BHYTpEHHUE 1.IInactuna TonumHoN 26=20 MM HaXOAUJIACh B €YU C
¢ynkunn nakera Mathcad ans temneparypoit t0=140°C. [y miacTUHbBI U3BECTHO:
peLIeHUs CUCTEM YpaBHEHUI 2=0,175 Bt/(m+ K), a=0,833- 10"-7 m"2/c. [lnactuny

BBIHYJIM U3 IIEYN B KOMHATYy ¢ TeMreparypon tx=15°C,
P 3TOM K03()(PUIIMEHT TerIooTAaun =63

Bt/(Mm*2- K). Onpenenuts TemrnepaTypy B LIEHTpe
IJIACTHUHBI U Ha €€ Kpato yepe3 20 MUHYT.

2.1lunuuap HapyXHbIM 1uaMeTpoM 100 MM ITomeleH u3
KOMHatsI ¢ Temneparypoii t0=25°C B neus ¢
temriepaTypoit tk=820°C. Uepes kakoe BpeMs
TeMIlepaTypa B ieHTpe nunusapa craser 800°C.
Koaddunument remnonposognoctu A=20 B1/(Mm+ K),
KOX(QPUIHEHT TeMIepaTyponpoBogHOCTH a=6- 10”-6
M”*2/c, ko dumment ternooraaun 0=100 Bt/(Mm"2- K).
Kakas npu aToM OyzeT Temneparypa HoBepXHOCTH
LHWIAHAPA.

3.ITapamnenenunen pazmepamu 300x400x500 mm ¢
HavajnpHOU TeMmeparypoii 20°C rnmomelieH B neyb ¢
temriepatypoit 1300°C. Koaddurment

10




teronpoBogHoctu A=40 Br/(m+ K), ko3¢ dunment
TemreparyponpoBognoctu a=7- 10"-6 m"2/c,
kod(durment rermnootaaun 0=150 Br/(m*2- K).
Onpenenuts TeMIepaTypy B LEHTPE OJHOU U3 rpaHei
(yr060i) yepes 1,5 gaca.

4.Ilnactuna tonmuaon 400 MM ¢ HauaJIbHOM
temnepatypoi 30°C nmomenieHa B reub ¢ TeMIEpaTypoit
800°C. Koaddunument TermmonpoBogaoctu A=40

Bt/(m- K), k03¢ dunment reMmepaTyponpoBOIHOCH
a=7- 10"-6 m"2/c, koapdumment terooraaun =200
Bt/(M*2- K). OnpenenuTs KOTMYECTBO TEIJIOTHI,
MOJTy4YeHHOE OOKOBOM MOBEPXHOCTHIO B TEUEHHE MEPBBIX
2 4acos.

5.JlaTyHHYI0 IIaCTUHY, UMEIOLTYI0 ToamuHy 100 MM u
temnepatypy 25°C narpeatot B nieuu 10 600°C.
Koadduument rerumoornaun 140 Br/(m”*2- K).
Onpenenutb BOCbMOE U BOCEMHAIIIATOE COOCTBEHHOE
YHCIIO ¥ 3aIMCaTh BOCBMYIO M BOCEMHAIIATYIO
COOCTBEHHYIO (DYHKIIMH.

OnucaHue MKAJbI OLleHUBAHUS:

Oyenka: 5

Huoicnuii nopoe svinonnenus 3aoanus 6 npoyenmax: 90
Onucanue xapakmepucmuku blnonenus 3nanus; OueHka "oTIMYHO" BBICTABIISIETCS €CJIU 3aJJaHue
BBITIOJIHEHO B MOJIHOM 00BEME HJIM BBIIIOJTHEHO MPEUMYIIIECTBEHHO BEPHO

Oyenka: 4

Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax: 10
Onucanue xapaxmepucmuxu evinonneHus snanus: OueHka "Xopoo" BICTaBISETCS €CIH
OOJIBIIMHCTBO BOIIPOCOB PACKPBITO. BBIOPAHO BEPHOE HAIIPABICHUE JJIS PEIICHUS 3a/1a4

Oyenka: 3

Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax.: S0
Onucanue xapaxmepucmuxu 6vinoaneHus snanus: OueHKa "y10BIETBOPUTEIBHO" BBICTABIIAETCS
€CIIU 3a/laHU€ IPEUMYILECTBEHHO BBITIOJIHEHO

Oyenka: 2

Onucanue xapakmepucmuxu evinoanenus sHanusa: OneHKa "Hey10BIeTBOPUTENIbHO" BBICTABIISAETCS
€CJIM 33JJaHUE BBINIOJHEHO HEBEPHO WJIM MPEUMYILIECTBEHHO HE BBIIIOJIHEHO

KM-4. TunoBoii pacyer no Tenji000MeHy TenJ0NpPOBOIHOCTHIO U U3JIyYeHHEM

®opmbl peamzanun: IIposepka 3aganus

Tun koHTpoILHOTrO MeponpuaTHs: J[omaiiHee 3aganue

Bec koHTposbHOr0 Meponpustusi B BPC: 30

IIpouenypa npoBeneHHsi KOHTPOJIbHOro MeponpusaTusi: IIpoBepka pacyeToB U 00CyXAeHUE
MIOJIyYEHHBIX PE3Yy/IbTaTOB

Kpartkoe cogep:xkanue 3aiaHus:
TemnepaTypHoe 10JI€ B IBYX U TPEXMEPHBIX TeJax.

KoHTpoJibHbIE BONIPOCHI/3aJaHUA:

VYMmeTs:
Beccens

IIpumeHsaTH
npu

byHKIIUN
pereHuH

1.IunuHapuyeckyro 3arotoBky auamerpom d = 170 mm u
quHor L = 190 mm, ¢ HavansHOM Temnepatypoi t0 =
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nudepeHIaIbHOTO YPAaBHEHHS B
OWIMHIPUYECKUX KOOPAUHATAX

650°C 1moMecTHIIN B OXJIAAUTEIBHBINA OacCENH C
TeMIIepaTypol kuakoctu tx = 25°C, B KOTOPOM OHa
Hayala OXJIAKAAThCs IPU MOCTOSIHHOM KO3 duIueHTe
tertoornayn o = 120 Br/(M"2 K). CBolicTBa Mmarepuaa
3aroToBkH: Mapka - Ctanp 1B, mimoTHOCTS - 7913 Kr/M*3,
yIenbpHas TernoéMKocTs - 448 JIx/(kr K),
TEIJIONPOBOAHOCTH - 66 BT/(M K) PaccuuraTh
TEMIIEPaTypHOE NO0JIe B HWIMHAPE KaK (PyHKIUIO
paaunyca r u JIMHEHHOM KOOpIAUHATHI X B MOMEHT
BpeMeHHu Tl = 2.8 MUH OT Hayaya OXJIaKJIEHUs,
Pe3yNIbTaThl BHIYUCICHUI CBECTU B TAOJIUIIbI, TIOCTPOUTD
rpadukm t(x, 0, tl), t(x, 10, 1), t (0, r, 1), t(L/2, 1, T1).
Paccunrarh Temneparypy B LIEHTpE LUIUHAPA KaK
(GYHKIHIO BpEMEHU; 7Sl CTQJAUU PETYISIPHOTO PeXUMa
OXJIQKJCHUS BBIYUCIUTh, UMUTHPYSI SKCIIEPUMEHT, TEMIT
OXJIKJCHUS LIMJIMHAPA U TEMIIEPATypOIIPOBOAHOCTh
MaTepuasa 3aroTOBKU. BBIUMCINTD KOJMYECTBO TEILIOTHI,
OTJAHHOW LMJIMHJIPOM 32 BPEMS OXJIAKIECHUS OT €T0
Hadaja, 10 MoMeHTa Tl.

2.ITo Tpem ctanbubM TpyOam d2=100 mm, d1=95 mm, L
= 2000 M, pac-moyIOKEHHBIM Ha OTKPBITOM BO3/yXe
tx=5°C ropsiyasi BoJa, MoAorpe-Tasi B TEIJI000OMEHHHUKE
1o 100°C npu nasnenuu 4 6ap, TpaHCHOPTUPYETCS K
MOTPEOUTENI0 CO CKOPOCThI0O W=1 M/c B Kaxaoi. C
KaKo¥ TemMrneparypoi OyAeT nojay4daTh BOAY
MOTPeOUTENb, €CIU TIepBas TPyOa MOKPHITA CIIOEM
MuHepanbHOU BaThl [AMB=0.05 B1/(M*K),0MB =50 MMm],
BTOpas — cioeM 6erona [A06=1.3 B1/(M*K), 06=50 mm], a
TpeThst TpyOa He nzonuponana. Koapduunenr
TEIUIOOTIa4M OT ropsAYei BOJbI K BHYTPEHHEN
noBepxHocTu Tpyo npuHATH Al=300 B1/(M*K), a c
BHEIIIHEH MOBEPXHOCTH KaXA0H U3 Tpex TpyO K
OKpY’KaloIlleMy BO3AyXYy — OJIMHAKOBbIM: 02=10
B1/(M*2+K). YuecTh TemnoBoe U3nydeHue MOBEPXHOCTH
TpyOOIIPOBO/Ia, UMEIOIIYIO CTeNeHb YepHOTHI £€=0.8, B
OKPYKAIOIIYIO CpPey IIPU TEMIIEPATYPE OTHECEHUS
paBHOI TeMmeparype aTMmocdepHoro Bo3ayxa. Pacuer
crenatk o ¢popmyse llyxoaa.

3.Macno mapku MC-20, nporekast uepe3 0ak ¢ pacxo10M
G2=0.1 xr/c, HarpeBaeTcsi B HEM OT TeMIIEpaTyphbl
tx1=40°C o Temneparypsl tx2=50°C. I'peromum
TEIUIOHOCUTEJIEM SIBJIIETCSI CyXOW HACBIILIEHHBIA BOASIHON
nap, KOHJACHCUPYIOIIUKCS B TOPU30HTAIBHBIX 3MEEBUKAX
npu nasneHnn P=2.4 6ap, CMOHTUPOBaHHBIX BHYTPH
Oaxa. [{st CHUKEHUS TETJIOBBIX MOTEPh OaK MOKPHIT
CJI0OEM TeTI0BOM u3oisMu. Tpedyercs onpenenTh
BEJINYMHY ITOBEPXHOCTH 3MeeBHKOB F1, M2, 1 pacxon
rpetomero napa G1, kr/c.

Jlnig pacuéra 3aaHbI CIEAYIONUE BETUYUHBL:
KOA(QPHUIMEHT TEIUIOOTAAYH OT Mapa K BHyTPEHHEH
CTeHKe MoBepXHOCTH 3MeeBUKOB a1=5000 B1/(M"2+K);
KOX(Q(PHUIMEHT TEIUIOOTAAYH OT HAPYKHOU CTEHKH
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MMOBEPXHOCTH 3MEEBUKOB K Maciny 02= 100 Bt/(m"2+K);

K03 (QUIIMEHT TEeTUIOOTAaYH OT Maclia K CTeHKaM Oaka
a3=52 Bt/(M"2K);

KO3 (HUIIUEHT TEIIOOTAAYU OT U3OJISIIMK 0aKa K

Bo3ayxy o4= 8 Bt/(M"2K);

TEMIIepaTypa OKpPYKaroIIero Bo3ayxa

tk3=25°C;
TOJIII[MHA CTCHKU
Oaka 01=5 mm;
TOJIIIMHA U30JISILUU
Oaka 02=20 mmM;
MMOBEPXHOCTh
Oaka F2=5 m"2.

bak U3roToBIIEH U3 HU3KOYTTIEPOAUCTOMN CTaIH, IS
TEIUIOBOM M30JILUHU UCIOIb30BaH MOIMBUHWIXJIOPUL.
TennoBsle NOTEPH ONIPEAEINUTD IIPU TOCTOSHHON
TEIUIONPOBOAHOCTH M30Js1uu. Tepmudeckum
COIIPOTHBIIEHUEM CTEHKH 3MEEBUKOB IpeHEOpeUb,
M3MEHEHHUEM BHEIIHEW MOBEPXHOCTU Oaka 13-3a ero
U30JIALUY IpeHeOpedb, IPUMEHUTDH (OPMYIIbI IS
TEIUIONEPEIaYH YePe3 INIOCKYIO CTEHKY.

OnucaHue MKAJbI OLleHUBAHUS:

Oyenka: 5
Huoicnuii nopoe svinonnenus 3aoanus 6 npoyenmax: 90
Onucanue xapakmepucmuku blnoanenus 3nanus; OueHka "oTIMYHO" BBICTABIISIETCS €CJIU 3aJJaHue
BBITIOJTHEHO B MOJIHOM 00bEME WITH BBITIOJHEHO MMPEHMYIIICCTBEHHO BEPHO

Oyenka: 4
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax: 10
Onucanue xapaxmepucmuxu evinoaneHus snanua: OueHkKa "Xopoo" BBICTABIIAETCS ECIIN
OO0JIBIIMHCTBO BOIIPOCOB PACKPHITO. BBIOPAHO BEPHOE HANpaBJICHUE JUIsl peIIeHUs 3a/1a4

Oyenka: 3
Huoicnuti nopoe evinonnenus 3aoanus 6 npoyenmax.: S0
Onucanue xapaxmepucmuxu 6vinoaneHus snanusa: OueHKa "y10BIETBOPUTEIBHO" BBICTABIIAETCS
€CJIM 3aJJaHue MPEUMYILIECTBEHHO BBITIOJIHEHO

Oyenka: 2
Onucanue xapaxmepucmuku evinoaneHus snanus: OLeHKa "Hey10BIETBOPUTEIIBHO" BBICTABIIAETCS
€CJIM 3aJIaHUE BBIITOJIHEHO HEBEPHO WUJIU MPEUMYIIECTBEHHO HE BBINOJIHEHO

KM-S. 3amuTa uukia jadoparopusix padoor "Tensioo0MeH TenJ1onpoBoIHOCTHIO U
u3Jjyyenmem"

®opmbl peaausanuu: YcrHas popma

Tun koHTpoABLHOr0 Meponpusitus: Jlabopatopnas padora

Bec konTposbHoro meponpusitusi B BPC: 10

IIpouenypa npoBeaeHnss KOHTPOJBLHOIO MeponpuATHA: OTBETHI HA KOHTPOJIbHBIE BOIIPOCHI

KpaTKOC CoA€cpKaHME 3alaHUA:
OOBICHUTH npouecaypy pacd€ToB Ha OCHOBAHUU SKCIICPUMCHTAJIbHBIX TAHHBIX.

KoHTpoJibHbIe BONIpoChl/3aJaHUA:
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3HaTh: TemnooOMeH u3mydyeHneM 1.Pa3zmMepHOCTh OCHOBHBIX (DM3MUECKUX BEIIMUHH.
2.Pacyer norpemHocTein

3.CpenHenHTeTrpabHbIA K0P PUIIMeHT
TEIJIONPOBOJHOCTH

4 Yucna buo u @ypbe, HAIPaBIISIOIAE TOUYKH
5.3akonbl n3nydenus. [Ipumenenne st aOCOTOTHO
YEPHBIX TEJI, CEPIX TEJ, PEaTbHBIX Tell.

Onucanue MKAJbI OICHUBaAHUSA:

Ouenka: 5
Huoicnuii nopoe svinonnenus 3aoanus 6 npoyenmax: 90
Onucanue xapakmepucmuku blnoanenus 3nanus.; OueHka "oTIMYHO" BBICTABIISIETCS €CIIU 3aJJaHue
BBITIOJTHEHO B MOJIHOM 00'bEME WJIH BBITIOJHEHO MMPEUMYIIIECTBEHHO BEPHO

Ouenka: 4
Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax: 10
Onucanue xapakmepucmuxu evlnonenus 3Hanus: OueHKa "Xopouo" BEICTaBIsAETCS €U
OOJIBIIIMHCTBO BOIIPOCOB PACKPHITO. BEIOPAHO BEPHOE HAMPABJICHHE JISI PEIICHUS 3a]1a9

Oyenka: 3
Huoicnuii nopoe evinonnenus 3adanus 6 npoyenmax: 50
Onucanue xapaxmepucmuxu evlnoinenus 3Hanus: OueHKa "yJ0oBIeTBOPUTEIBHO" BBICTABIISAETCS
€CJIM 3aJ]aHUE TIPEUMYIIIECTBEHHO BHITIOJIHEHO

Oyenka: 2
Onucanue xapaxmepucmuxu evinoanenusi snanus: ONeHKa "HeyIOBICTBOPUTEIILHO" BEICTABIISCTCS
€CIIM 3a/IaHUE BBITIOJTHEHO HEBEPHO MJIM NMPEUMYIIECTBEHHO HE BBIITOJIHEHO

5 cemecTp

KM-6. Beeaenue B KOHBEKTUBHBIN Tenm1000MeH. Ynciia mogoous
®opmbl peaausanun: [lucemennas padbora
Tun KOHTPOIBLHOr0 MeponpusaTHs: TecTupoBaHue

Bec konTpoabHoro meponpusitusi B BPC: 10
IIpouenypa npoBeaeHnss KOHTPOJBLHOIO MEPONPUATHSA: 5 BOIIPOCOB 3a 15 MUHYT

Kparkoe conepxkanue 3aiaHus:
TepMHUHOJIIOTMYECKHUM TECT

KoHTpoJibHbIE BONIpOCHI/3aJaHUA:

VYmers: Pacuer uymcen mnonobus, 1. Boibepure u3 nepedns 00bEMHBIE CHIIBL,
OIIpEICIICHNE PEKNMA TEUEHHUS. JIEACTBYIOIIME HA DJIEMEHT JBHXKYIIEHUCS )KUIKOCTH:
a) TpEHMs,
0)uHepLHH,

B) JaBJICHUS,

I') LEHTPOOEKHBIE,

n) Kopuonuca,

€) DJIEKTPUUYECKHUE,

’K) MarHUTHbIE,

3) Apxumena

2. YKaxuTe pa3MepHOCTbh TEMIEPATYPHOrO HAMOPA:

a)0C/m
0) Br/m2
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B) Br/(M - CO)
r) Br/(M2 - C0)
1)0C
e) K
3.KonuuecTBo TemnoThl, 0TAaBaEMOE OTOKOM >KUIKOCTH
1 M2 IOBEpXHOCTH B €IUHUILY
BpPEMEHH MPU Pa3HOCTHU TEMIIEpATyp MEXIYy HEl U
noBepxHocThio B 10C Ha3pIBaeTcs:
a) K03 HUIIMEHTOM TEIJIONPOBOTHOCTH
0) K03 (HUITMEHTOM TEIUIOOTIAYH
B) IUIOTHOCTBIO MMOTOKA U3JTyUEHUS
') UHTETPATbHOM MJIOTHOCTHIO MOTOKA U3TY4IEHUS
1)K03(hHUITMEHTOM TeIIIoNepeIavun

4.Kakue u3 9ucell moao0us sBISFOTCS TEII0PU3NIECKON
XapaKTEPUCTUKOMN KHUIKOCTH?

a) umucio PeitHomnbaca

0) uucio Hyccenbra

B) unciuo [Ipannaris

r) uyncio ['pacroga

e)uucio Oypne

k) uncio buo

5.Kakue u3 uncen nogo6ust XxapakTepus3yroT
HECTallMOHAPHOCTH Mporecca’?

a)uncio Peitnonbpca

0) uucio Hyccenbra

B) uncno [Ipanarns

r) uncio ['pacroga

1) uucio Oypoe

e) uncno buo

OnucaHue MKaJbI OlleHUBAHUS

Oyenka: 5
Huorcnuii nopoe svinonnenus 3adanus 6 npoyenmax: 90
Onucanue xapakmepucmuxu evlnoinenus 3Hanus: OleHKa "0TINYHO" BBICTABISETCS €CIIH 3aJaHue
BBHITIOJTHEHO B MOJIHOM 00'beMe WIIH BBITIOTHEHO MPEUMYIIIECTBEHHO BEPHO

Ouenka: 4
Huosienuii nopoe svinonnenus 3aoanus 6 npoyermax: 10
Onucanue xapaxmepucmuxu evlnoinenus 3Hanus: OLeHKa "X0opoIio" BEICTaBISETCS €CITN
OOJIBIITMHCTBO BOIPOCOB PACKPHITO. BBIOPAHO BEPHOE HANPABIICHUE JJIS pEIICHUS 3a/1a4

Oyenka: 3
Huodicnuii nopoe sévinonnenus 3aoanus 6 npoyermax: 50
Onucanue xapakmepucmuku évinonnenus snanus: OneHka "ya0BICTBOPUTEIHLHO" BBICTABIISCTCS
€CITH 3aJIaHUE MMPEUMYIIECTBEHHO BBITIOJHEHO

Oyenka: 2
Onucanue xapaxmepucmuxu evinoineHus sHanus: OTNeHKa "HeyIOBISTBOPUTENLHO" BEICTABIISCTCS
€CJIM 33JITaHUE BBIITOJIHEHO HEBEPHO HJIU MPEUMYIIECTBEHHO HE BBITOJTHCHO
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KM-7. TeniooTaa4ya npu BHelIHEM 00TEKAHUM IJIACTUHBI U UJIMHAPA. Tenmooraavya

NP BIHYKA€HHOM T€YEeHHH KUIKOCTH BHYTPH TPYObI

®opmbl peanu3anuu: OOMEH 3JICKTPOHHBIMH JOKYMEHTaAMH

Tun KOHTPOIbHOT0 MeponpusiTus: KoarponsHas padora

Bec konTpoabHoro meponpusitusi B BPC: 30

IIpouenypa npoBeieHUsi KOHTPOJIBLHOT0 MeponpusitTusi: CaMOCTOSTETLHOE PEIICHUE TPEX 3a1a4

3a Bpemst He Oosiee 90 MUHYT.

Kpatkoe cogep:xanue 3aganus:
Penrenue 3amaun

KOHTpOJILHLIe BOHpOCbI/SaL[aHI/Iﬂ:

YMmers: ['maponuHamuyeckuii  u
TEIJIOBOM MOrpaHUYHbIE CIIOU

1.ITnockas macTuHa pasmMepoM ax b=2x 1,5 m
OMBIBAETCs MONEPEUHBIM IOTOKOM BO3]lyXa CO
ckopocThio =10 m/c. Temneparypa HabGeraromnero
Bo3ayxa tx=20°C, remneparypa miactunbl tc=80°C.
Onpenenuts cpeHUNA 1O ATMHE KOAPPUIUEHT
TETUTOOT/AAYH IS TUTACTHHBI; JIOKAJTBHBINA K03 HUITUEHT
TerooTAa4u B koopauHare 0,1 m.

2.BHyTpH TYOBI ¢ BHyTPEHHUM auamMeTpoM d=7 MM TeueT
TpaHchOpMaTOPHOE MacIIo CO CKOpocThio ®=0,6 Mm/c.
Jlnnna TpyOs1 L=1 M, TemnepaTypa oBepXHOCTH
tc=20°C, cpeanss Temmneparypa macia tbx=80°C.
Onpenenuts JUIMHY HAYaJIbHOIO TEPMUYECKOTO Yy4acTKa
U cpeiHui K03((UIMEHT TEeMI00TJauu B TOUKE
Iepexo/ia OT HaYaJIbHOTO TEPMHUUYECKOI'0 y4acTKa K
OKOHYaHUIO TPYOBI.

3.0npenenuTh IKBUBAICHTHBIA KOADPUITUEHT
TEIUIONPOBOAHOCTH U IIJIOTHOCTH TEIUIOBOTO MOTOKA (),
BT1/kB.M. uepe3 BepTUKAIBHYIO 1€ TOMIUHON 6=20
MM, 3aI0JHEHHYIO BOJoW. TeMiiepaTypa ropsuei
noBepxHoctu 200°C, TemriepaTypa X0JI0AHOM
nosepxHoctu 80°C.

4. 1ununapudeckuil crep>keHb quamerpom d=15 MM u
temneparypoil tc=80°C HarpeBaeTcsi IpOIyCKaHUEM
ANEKTPUYECKOTO TOKA U OMBIBAETCSI IOTOKOM BOJBI CO
CKOpOCThI0 ®=2 M/c 1 TemnepaTypoil tk=20°C. IToTok
BOJIbI HAIMPABIICH MO YoM (=60 rpaaycoB
OTHOCHUTEIIBHO OCH CTEPKHSL. Y JIEJIBHOE DJIEKTPUUECKOE
conpotusiienne crepxxas pan=0,0175 Om- Mm”"2/m.
Onpenenutsd cpeHUNA KO3 PULIMEHT TEMTO0TAAYN U
CHIIy TOKa |, mpomymieHHoro yepe3 UIHHIP.

5. Tpy6s1 nuamerpoM d=80 MM pacmoioKeHHI B
IaXMaTHOM TOPSIIKE U OMBIBAIOTCS TBIMOBBIMH Ta3aMu
co ckopocThio ®=10 m/c. TemnepaTypa ra3oB Ha BX0OJe
1100°C, na Beixoae 900°C. ITonepeunsrit mar s1=2,5d,
MPOAOJBHBIN mar s2=2d, KOIUYECTBO PsIOB nN=0.
Onpenenutsb cpetHUN KOOPOUIMEHT TEII00TIauH.

Onucanune MKAJbI OIICHUBAHUA:

Ouyenka: 5
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Huodicnuii nopoe svinonnenus 3aoanus 6 npoyermax: 90
Onucanue xapakmepucmuku btnoanenus 3uanus.; OueHka "oTIMYHO" BBICTABIISIETCS €CIIU 3aJJaHUE
BBITIOJTHEHO B MOJIHOM 00bEME WIIH BBITTOJIHEHO MPEUMYIIIECTBEHHO BEPHO

Ouyenka: 4
Huoicnuii nopoe svinonnenus 3aoanus 6 npoyenmax: 10
Onucanue xapakmepucmuku ebtnoanenus 3uanus. OueHka "Xopomio" BbICTABISAETCS €CIIH
OOJIBIIMHCTBO BOIIPOCOB PACKPHITO. BRIOPAHO BEPHOE HAMPABIICHHE JISI PEIICHUS 3a]1a4

Ouenxa: 3
Huoicnuii nopoe svinonnenus 3aoanus 6 npoyermax: 50
Onucanue xapakmepucmuku ebtnonenus 3uanus. OueHka "yJ10BICTBOPUTEIHHO" BBICTABIISETCS
€CJIM 3aJJaHuE PEUMYIIECTBEHHO BHITIOJIHEHO

Ouenka: 2
Onucanue xapaxmepucmuxu evinoinenus snanus: ONeHKa "HeyIOBICTBOPUTEIILHO" BEICTABIISICTCS
€CIIM 3a/IaHUE BBITIOJTHEHO HEBEPHO MJIM MPEUMYIIECTBEHHO HE BBITOIHEHO

KM-8. Onpenenenne ko3ppuurenTa Tena00Taa4u npu ¢Gpa3oBbix NpeBpalieHuAX

®opmbl peanuzanuu: OOMeH 3JIEKTPOHHBIMH JOKYMEHTAMH

Tun kouTpoabHOro Meponpusitusi: KonrpossHas padora

Bec konTposbHOro meponpustusi B BPC: 20

IIpouenypa mnpoBegeHMs KOHTPOJBLHOIO MeponpusaTHsa: CaMOCTOATEIBHOE pEIIECHUE 3ajadu:
BpEMsI Ha BBIIIOJIHEHHUE JIBYX 3a1a4u 90 MUHYT

KpaTkoe conep:kanue 3a1aHusi:
Pemenue 3amau ¢ npumenerarem Mathcad

KoHTpoJibHBbIC BONIPOCHI/3aJaHHA:

VYmers:  Kputuueckne  TOYKH 1.ITo TpyOe ¢ BHYTpeHHUM JuaMeTpoM 18 MM Teuet
kpuBoi kunenus. Koapduiument KMIISIILAs IPU ITy3bIPEKOBOM PEXHUME BOJA MO
TEIJIOOTAYN TPU JTOKPU3UCHOM U naBieHueM p=8 0ap co ckopocthio 1 M/c. Temmneparypa
KPU3UCHOM KHIIEHUU IKUJAKOCTU BHYTpeHHEH NoBepXHOCTH TpyOs! tc=175°C. Onpenenutsb
TeKyIlel B Tpyoe cpeaHui KO3PPUIMEHT TEIUIO0TIAuH.

2.B 6omb1om 00beMe KUITUT BOJa MU JaBlieHUH 2 Gap.
Temnepatypa noBepxnoctu Harpesarens 150°C.
OnpenenuTs MUHUMAJIbHBIN (KPUTUYECKUI) paanyc
Ty3bIpbKa.

3.B Gonbiiom o6beMe KUTTUT BOJIa TIPU JaBJICHUU 6,2
6ap.TemriepaTypa nmoBepxHoctu HarpeBatens 175°C.
OnpenenuTs peKUM KUIEHUS.

4.Ha mutactrHe BBICOTOM 3 MeTpa KOHACHCUPYETCS
BOJIIHOM map npu aasnenuu 2,5 6ap. Temnepatypa
mactuHbl 120°C. OnpenenuTs TONIIUHY IUIEHKH
KOoH/ieHcaTta Ha pacctossHuu 0,1 M OT BepXHero kpas
TUTACTUHBI ¥ JIOKAJTBHBIN KOA(PGUIMECHT TeIIO0TIauH B
3TOM CEYECHHUHU.

5.Ha ropusonranbsHoii Tpyde quamerpom 20 MM 1
JUTMHOU 2 M KOHJEHCUPYETCs BOJISHOW nap npu
aTMoc(epHOM JaBlieHHH. TeMIiepaTypa MmoBepXHOCTH
TpyOs1 90°C. Onpenenuts cpegHHi KOAPPUIUEHT
TETUTOOT/IaYH U KOJIMYECTBO KOHJIEHCATa, BHITIABIIIETO HA
MTOBEPXHOCTH.
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Onucanue MKAJbI OIICHUBAHUSA:

Ouenxa: 5
Huoicnuii nopoe svinonnenus 3aoanus 6 npoyenmax: 90
Onucanue xapakmepucmuku btnonenus 3nanus.; OueHka "oTIMYHO" BBICTABIISIETCS €CIIU 3aJJaHUe
BBITIOJTHEHO B MOJIHOM 00'beME WJIH BBITIOHEHO MMPEUMYIIIECTBEHHO BEPHO

Ouenka: 4
Huodicnuii nopoe svinonnenus 3aoanus 6 npoyenmax: 10
Onucanue xapakmepucmuku ebtnoanenus 3uanus. OueHka "Xopomio" BbICTABISAETCS €CIIN
OOJIBIIMHCTBO BOIIPOCOB PACKPHITO. BRIOPAHO BEPHOE HAMPABICHUE JUIsI PEIICHUS 3a/1a4

Ouenxa: 3
Huoicnuii nopoe svinonnenus 3aoanus 6 npoyermax: 50
Onucanue xapakmepucmuku ebtnonenus 3uanus. OueHka "yJ10BICTBOPUTEIHHO" BBICTABISETCS
€CJIM 3aJJaHUE TPEUMYIIECTBEHHO BHITIOJIHEHO

Oyenka: 2
Onucanue xapaxmepucmuxu evinoanenusi snanus: ONeHKa "HeyI0OBICTBOPUTEIIEHO" BEICTABIISCTCS
€CIM 3a/IaHUE BBITIOJTHEHO HEBEPHO MJIM MPEUMYIIECTBEHHO HE BBIITOIHEHO

KM-9. Tunosoii pacyer 10 KOHBEKTUBHOMY TeILIO0OMEHY, MacCO0OMeHY, (a30BbIM
NpeBpalleHUusIM H TelJI000MEeHHbIM anmnapaTam

®opmbl peanu3anuu: [[poBepka 3aganust

Tun KOHTPOJIBLHOr0 MeponpusaTHs: JloMalHee 3a1aHue

Bec koutposabHoro meponpusitust B BPC: 30

IIpouenypa mpoBeleHHsl KOHTPOJbHOr0 MepompusaTusi: [IpoBepka pacdyeToB W OOCYXKICHHE
MOJIyYEHHBIX PE3YJIbTATOB

KpaTKOC CoA€cpiKaHMuE 3alaHUA:
OHpeI[eJ'II/ITB rjionrazab NOBEPXHOCTU TEIIO0OMEHHOTO arrapara ¢ IOMOIIIbIO YPAaBHCHUA

teronepenayu 1 merogom NTU.

KoHTpoJibHbIE BOIPOCHI/3a/1aHUA:

YmMmets: Tonmuna nuddy3noHHoro 1.ITnockoe uznenue qymHoi 0,6 M MPOJOIBLHO
norpasuyHoro cinos. CredaHoB OMBIBAETCs IOTOKOM CYXOT'0 BO3JyXa, TeMIieparypa
MOTOK. AnmabaTtudeckas kotoporo 20°C, naBienue p=2 6ap, CKOPOCTh ®=2 M/C.
TeMIeparypa. Temmneparypa u3zenus NOCTOSHHA 10 BCeH JIMHE

tc=30°C. OnpenenuTh JIOKaIbHbIA KOAPUIUEHT
MacCoOT/Iauu B CEpEANHE U3EUS, CPETHUI

K02 (HULIHEHT MaccOOTJaul U CKOPOCTh cTepaHoBa
MOTOKA.

2.B maciooxmaguteie Maciio MK oxnaxmaror ot 70°C
10 30°C, oxnaauTeneM sBIIETCS BOJIa C TEMIIEpATypo
20°C. Pacxon macna G1=10"4 kr/4gac, pacxo BOJbI
G2=2- 10™4 kr/gac. Koapdumment Tennonepenaun
k=100 B1/(M"2+K). OnpenenauTs 1Iomaas TOBEPXHOCTH
TEII00OMEHHUKA JUIS IPSIMOTOYHOMN M MPOTUBOTOYHOM
CXEM.

3.Haiitu uncno JIptonca ass BIaXxHOTO BO3/1yXa,
temriepatypa koroporo 30°C, a naBnenue 36ap.
OTtHOocuTENbHAS BIAXKHOCTh Bo3ayxa ¢=80%.

4.B macnooxmnamurene maciao MC-20 oxita)xaarT OT
100°C nmo 20°C, oxnaguTeaeM ABJIIETCS BOAA C
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temriepatypoit 100°C. Pacxox macna G1=10"3 kr/4ac,
pacxox Boasl G2=5- 1073 kr/gac. Koaddumnuent
teronepenayn k=200 Bt/(m”*2+K). Onpenenutsb
TUTOIIAIb TIOBEPXHOCTH TETNIOOOMEHHUKA IS
MPSAMOTOYHOM U MPOTUBOTOYHOM cxeM MetojgoM NTU.
5.5 TpyOUaTOro mpsSIMOTOYHOT'O BOJJOHArpeBaTes
M3BECTHO: Tperouii cyxou BoasHou map G1=1 xr/c,
JaBJIeHUE=2 aTM , TeMIieparypa Bojibl Ha Bxoje= 20°C,
Ha BeIxoae = 70°C.

KoadduuuenT termnooraayn BOASHOTO mapa

= 200 Bt/(M"2°K), k03 p1iueHT TermiooTaauu BOIbI

= 1200 Bt/(M"2+K), TerioBoe COnpoOTUBICHUE CTEHKH
Tpyoku= 0,0001 (Mm"2+K)/Bt

Haiitu nepenan Temneparyp Ha paccToSHUU 1/5 1IHHBI
OT BXOJIHOTO Kpasi TPYOKH.

OnucaHue MKAJbI OLleHUBAHUS:

Oyenka: 5
Huoicnuii nopoe svinonnenus 3aoanus 6 npoyenmax: 90
Onucanue xapakmepucmuku blnonenus 3nanus; OueHka "oTIMYHO" BBICTABIISETCS €CJIU 3aJJaHUe
BBITIOJIHEHO B MOJIHOM 00BEME HJIM BBITIOJTHEHO MPEUMYIIIECTBEHHO BEPHO

Oyenka: 4
Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax: 0
Onucanue xapakmepucmuxu evlnonenus 3Hanus: OLeHKa "Xopouo" BEICTaBISAETCS €ClIu
OOJIBIIMHCTBO BOIIPOCOB PACKPHITO. BEIOPAHO BEPHOE HAMPABJICHHE JUISI PEIICHUS 3a]1a9

Oyenka: 3
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax.: S0
Onucanue xapaxmepucmuxu 6vinoaneHus snanus: OueHKa "y10BIETBOPUTEIBHO" BBICTABIIAETCS
€CJIM 3aJJaHue MPEUMYILIECTBEHHO BHIIIOJIHEHO

Oyenka: 2
Onucanue xapaxmepucmuxu evinoanenus snanus: OTNeHKa "HeyIOBICTBOPUTEIILHO" BEICTABIISCTCS
€CJIM 3aJJaHUE BBIITOJIHEHO HEBEPHO WUJTU MPEUMYIIECTBEHHO HE BBHIMOJIHEHO

KM-10. 3ammTa nukia 1adoparopabix pador "Tenm000MeH NpH KOHBEKTHBHOM
TensiooOMeHe. Kunenue. TensiooOMeHHbIe annapatbl'

®opmbl peanu3anuu: YcrHas Gpopma

Tun koHTpoaABLHOr0 Meponpusitus: Jlabopatopnas padora

Bec konTposbHoro meponpusitusi B BPC: 10

IIpouenypa npoBeaeHnss KOHTPOJBLHOIO MeponpuATHA: OTBETHI HA KOHTPOJIBHBIE BOIIPOCHI

KpaTlcoe CoA€cpKaHME 3alaHUA:
OOBIACHUTH npouecaypy pacd€ToB Ha OCHOBAHUU SKCIICPUMCHTAJIbHBIX TaHHBIX.

KoHTpoJibHbIE BONIPOCHI/3aJaHUA:

3HaTh: Knaccudukanus 1.Yucno u kputepun nonodus. Teopust moaodus.

TEMI000MEHHBIX armaparos. 2.Jlorpann4HbIi CI0W: THAPOINHAMUYECKUI 1

YpaBHeHHe TeroBoro OamaHca u temioBoi. Yucno I[panaris.

YpaBHEHUE TEIUIONEpEaAUH. 3.06paboTka ypaBHEHHI B KpUTEPHAILHOM BH/IE.
4.11y3pIpbKOBOE U MJIEHOYHOE KUIIEHUE, KPUBAsi KUIICHHUS.
5.YpaBHEHHsI TETIOBOTO OaJlaHCa U TETIOTIEpeIavuu JJIs
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| TEMJI00OMEHHOIO anmnapara.

Onucanue MKAJbI OICHUBAHUSA:

Ouenxa: 5
Huoicnuii nopoe svinonnenus 3aoanus 6 npoyermax: 90
Onucanue xapakmepucmuku blnoanenus 3uanus.; OueHka "oTIMYHO" BBICTABIISIETCS €CIIU 3aJJaHue
BBITIOJTHEHO B MOJIHOM 00'bEME WIIH BBITIOHEHO MMPEUMYIIIECTBEHHO BEPHO

Ouenka: 4
Huoicnuii nopoe sévinonnenus 3aoanus 6 npoyermax: 10
Onucanue xapakmepucmuku ebtnoanenus 3nanus. OueHka "Xopomio" BbICTABISAETCS €CIIN
OOJIBIIMHCTBO BOIIPOCOB PACKPHITO. BRIOPAHO BEPHOE HAMPABIICHHE JISI PEIICHUS 3a]1a9

Ouenxa: 3
Huoicnuii nopoe svinonnenus 3aoanus 6 npoyermax: 50
Onucanue xapakmepucmuxu evlnoinenus 3Hanus: OueHKa "yJ0oBIeTBOPUTEIBHO" BBICTABIISAETCS
€CIIM 3aJJaHue MPEUMYIIECTBEHHO BBITIOTHEHO

Oyenka: 2
Onucanue xapaxmepucmuxu evinoanenusi snanus: OTNeHKa "HeyIOBICTBOPUTEIILHO" BEICTABIISCTCS
€CIIM 3a/IaHUE BBITIOJTHEHO HEBEPHO MJIM NMPEUMYILECTBEHHO HE BBITOJIHEHO
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COJIEPKAHUE OIIEHOYHBIX CPEJICTB TIPOMEXKYTOUYHOM ATTECTAIIUA
4 cemecTp
@opMa NPOMEKYTOUYHOM aTTecTalumM: JK3aMeH

IIpumep Onsiera

Ymeepoicoaio
3as. xaghedpoii
SK3AMEHAIIMOHHBIN BUJIET Ne 1
Kadenpa TOT um. M.II. BykanoBuda

HNY «M3WN»
« » 2021 2.

Hucoumnuna TemomaccooOMeH

OHEPI'ETHUKU

Unctutyr TEITNIOBOU U ATOMHOM

1. Kputnueckuil tuaMeTp TEII0BOW U30JSUUU. 3aBUCUMOCTb TEIUIOBBIX MMOTEPh OT TOJIIMHBI
M30JISIMK Ha JIMHAPUYECKOH CTEHKE.

3. 3amauva.
MerTasnnuueckasi MOBEpXHOCTh, UMEIOIIAs HHTETPANTBbHYIO CTeNeHb 4epHOTHI e= 0,7, Harpera Jio

MOBEPXHOCTH CBOHCTBAMH CEPOTO TeJIa.

temnepatypst 927 oC. OnpeaenuTs MIIOTHOCTh TOTOKA COOCTBEHHOTO M3ITyYeHUS IIOBEPXHOCTH, ITHHY
BOJIHBI, COOTBCTCTBYIOIIYIO MAKCUMYMY MHTCHCUBHOCTH HU3JIYUCHH. HpI/I6HI/DKeHHO CUMTaATh CBOMCTBA

IIpoueaypa nposenenust

Bpemst moarotoBku 60 MHHYT, Bpemsl oTBeTa mo BompocaM Ousera 15 munyt. [IpaBunibHbIN U

MOJIHBIM OTBET Ha KaXKJbli TeOpeTHUECKui Borpoc - o 25%. Pemenue 3agaun - 50%.

|. Ilepeuens komnemenyuil/unOuUKamopo8 u KOHMPObHBIX 60NPOCOB NPOGEPKU PE3YTbI AN 08

0ceoenun ducuunﬂunbl

1. Komnerenuuss/Muaukarop: NJI-3onk-4 JleMOHCTpHpYyeT MOHUMAaHIE OCHOBHBIX 3aKOHOB

TeIIoMaccooOMeHa 1 IMPUMCHSCT UX HJISI paCdCTOB 3JICMCHTOB TCINIOTEXHUYCCKUX YCTAHOBOK U

CHCTEM

Bonpocsl, 3aganus
1.3akon @ypbe u 3akoH HeToHa — Puxmana.

2.TCHHOHpOBO,Z[HOCTB OJHO- M1 MHOT'OCJIOMHOM I_II/I.III/IH)IpI/I‘-ICCKOI\/'I CTCHOK IIpU I'PaHUYHBIX

YCIOBUSX 3 — o poja.

3. luddepenunansHoe ypaBHEHHE TETIIONPOBOIHOCTH.

4.Buapl nepenoca terioTel. [Tonstus kosdduirenta TenIonpoBoIHOCTH,
TEMIIEPaTypPOIIPOBOHOCTH U TEIUIOOTAAYU. Y CIIOBHUS OJJHO3HAYHOCTH JUJISl IIPOLIECCOB
TEIMJIONPOBOJHOCTH.

S.KpI/ITI/I“ICCKI/Iﬁ AUaMeTp TEIIOBOM M30JIALIUH. 3aBUCHMOCTH TEILJIOBBIX MOTEPH OT TOJIIHUHBI

HU30JIAIIMNU Ha HPIJ'IPIH)IpH‘-IGCKOfI CTCHKEC.

6.Pacuet HECTALITMOHAPHOTO TEMIICPATYPHOTO IMOJIA B TCJIaX KOHCYHBIX pa3MCpPOB. TeopeMa 0

MIEPEMHOKEHHNH perieHui. Onpenensomue JMHEHHbBIE pa3MepBI.
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7.XapakTep U3MEHEHHS TEMIIEpAaTyphl B TeJie B 3aBUCUMOCTH OT uncia Bi npu oxnaxxaeHun
(HarpeBaHWM ) HEOTPAHUYEHHOM TUIACTUHBI.

8.Mcnonp30BaHueE PEryIsipHOrO PEKMUMA JJIs ONIPEAEIICHUS TEMIIEPATyPIPOBOAHOCTH
METaJUIOB.

9.IloHsTHE PETYNIAPHOTO PEXKUMA U TEMIIA OXJIaXAeHU. DOpMyJIbl Ui ONPEEIICHUs TEMIIa
oxJaxaeHus. BnusHue koapuurenHTa TerooTAa4 Ha TEMI OXJIAXKICHHS

10.Cucrema anredpandeckux ypaBHEHHH JTy4UCTOrO TerioooMeHa B cucteme N ted,
pa3AeIICHHBIX JIy4enpo3payHoi cpenoid. 30HaIbHBIA METO/I.

11.MHTerpanbHbIe U CIIEKTPAIbHBIC XapaKTEPUCTHKU SHEPTHH U3IYUYECHHUS: TOTOK, IUIOTHOCTD
IIOTOKA, UHTEHCUBHOCTH U3ityueHus. uddysnas noBepxHocTh u3nyyeHus. 3akoH JlamOepra.
12.AGcomroTHO uepHoe Teno. «Cepoey, «benoex» Tena. M3nyueHne peaabHbIX TEl.
[Tpubnnxenue «ceporo» Tena.

13.CBs13b OTOKOB pPe3ynbTUPYIOIIETO U 3(h(HeKTUBHOTO MOTOKOB M3nydeHus. ®opmyna
[Tonsixa.

14.1nTerpanbHble ypaBHEHUSI U3JIyUEHUS.

15.JIokanpHast 1 UHTErpaibHAs CTENIEHb YEPHOTHI ra30BOro oobemMa. DPpPexTHUBHAs JJIMHA

ayya.

MartepuaJbl 1Jisi IPOBEPKH OCTATOYHBIX 3HAHUI
1.
1. 1.4wucno dypbe (Fo), ecTb:

OTtBeTsI:
l.a-d/h
2.(t - tx)/(to — tx)
3.Mpc
4.at/d0™2
S.at
BepHnbslii otBeT: 4
2.2. Yucno buo (Bi), ecTb:
OtBeTsI:
l.at/0"2
2.8/
3.Ma
4.ad/h
5. MCp
BepHnplii otBeT: 4
3.3. Ilnactuna, nporpetast nepBoHadanbHo 0 500°C, oxmaauiack 3aTeM B Cpelie ¢
temneparypoil -180°C. B HEKOTOPBIII MOMEHT BPEMEHH TEMIIEPATypa B LIEHTPE IUIACTUHBI
nocturia 160°C. KakoBo 3HaueHue 6e3pa3zMepHOi TeMrepaTypsl IpH 3TOM?
OtBeTsI:
1.0,235
2.0,5
3.0,32
4.0,585
5.0,0625
BepHsliii otBeT: 2
4.4. KoappunmeHt HepaBHOMEPHOCTH paclpeie]IeHNs TeMIIepaTypbl COCTaBHOTO KaJOpUMeETpa
paBeH
OtBeThI:
1.0
2.1
3.m/4
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4.CymectByeT TOJbKO Ipu Bi—0
5. 3aBUCHUT OT TE€MIIa HarpeBa
BepHsiit oTBeT: 5
5.5. Koaddunnent HepaBHOMEPHOCTH pacipeesieHUs TEMIEPaTypbl MOHOJIUTHOTO
KaJIOpUMETpa paBeH 1.
OTtBeTsI:
1.Bcerna
2.J11st TFOOBIX METAJIOB
3. 151 mOOBIX U30JISTOPOB
4. Tonpko pu Bi—0
5. Tonbko pu Bi—o
Bepnsiit otet: 4

II. Onucanue wkKanvl oueHUBAHUA

Oyenka: 5
Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax: 90
Onucanue xapakxmepucmuxu 8vinoiHeHus sHanus: PaboTa BbIIONHEHA B paMKaX "MPOJABUHYTOrO"
ypoBHsi. OTBETHI JJaHbI BEPHO, YETKO CHOPMYITUPOBAHHBIE OCOOCHHOCTH MPAKTUYECKUX PEIICHUMA

Oyenka: 4
Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax.: 10
Onucanue xapaxmepucmuxu 8blnoaHeHus 3nanus: PaboTa BeimojgHeHa B paMKax ""0a30Boro"
ypOBHs. BOJIBIIMHCTBO OTBETOB JAaHbl BEpHO. B yacTu maTtepuana ecTh He3HAUYUTEIbHBIE
HEJO0CTaTK!

Oyenka: 3
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 50
OnucaHnue xapaxmepucmuxu eblnoHeHus 3Hanus: PaboTa BeINOIHEHA B paMKax "Moporosoro”
ypoBHsi. OCHOBHAs 4acTh 3a/IaHUs BHITIOJHEHA BEPHO. HA BOMPOCHI YIITyOJIEHHOTO YPOBHS

Oyenka: 2
Onucanue xapaxmepucmuxu vinoHeHus 3nanus: Pabota He BBIMOJIHEHA WX BHITIOTHEHA
MIPEUMYIIIECTBEHHO HETPABUIHLHO

II1. IIpaguna évicmaenenusn umo2o60i OUEeHKU no Kypcy

Onenka ompenensieTcss B cOOTBETCTBUM ¢ [lonokeHnem o OalIbHO-PEHTHHIOBOM CHCTEME AJIS
crynentoB HUY «MOW» Ha OCHOBaHMHM CEMECTPOBOM U aTTECTALUOHHOMN COCTABIISIOIINX.

S cemecTp
dopMa NPOMEKYTOUYHOM aTTecTaluu: DK3aMEH

IIpumep Ouera

Ymeeporcoaro
3as. kagedporii
SK3AMEHAIIMOHHbIN BUJIET Ne 1
Kadenpa TOT um. MLII. BykamoBuda
H1Y
«MDBN»
« » 2016 2.

Jucruminna TemomaccooOMeH

Uncruryr TEINIOBOM 1 ATOMHOU
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| | SHEPTETUKU

1. Mexanusm 00pa3oBaHus MapoOBOTO My3bIphKa. CHITEI, IEHCTBYIONTNE HA MTAPOBOW 3apOIbIII, paboTa
o0pa3oBaHHS Ty3apbKa.

3. 3anmaya.

Cyxo0i1 HachIIIIEHHBIN BOJITHOM Tap KOHACHCHPYETCS Ha TOPU30HTAIBHON TpyOe mpu naBiennu 12,3
KIIa. Temneparypa nmoBepxaoct Tpyokn —20 oC. Juametp TpyOokx 16 Mmm. Onpenenutsb

KO3 (UITUCHT TEIUIOOTAAYH OT Mapa K MOBEPXHOCTU TPYOKH.

IIpouenypa npoBenenust

Bpewmst moaroroBku 60 MuHYyT, Bpemsi OoTBeTa MO BompocaMm Owiera 15 munyT. IlpaBuiibHBIA 1
MIOJTHBIA OTBET Ha KXl TEOPETHUECCKUI BOmpoc - o 25%. Pemenue 3amaun - 50%.

L. Ilepeuenv Komnemenyuit/uHOUKAMOPoO8 u KOHMPOAbHBIX 60NPOCOB NPOGEPKU PE3YTbIAN 08
0C80eHUA OUCUUNTUHDL

1. Komnerenuust/Muankarop: NJI-3onk-4 JJeMOHCTpHpYyeT MOHMMAHKE OCHOBHBIX 3aKOHOB
TEIIOMacCOOOMEHA U MPUMEHSET UX ISl PACUETOB JIEMEHTOB TEIIOTEXHUYECKUX YCTAHOBOK U
CHCTEM

Bomnpocel, 3axanus
1. KOHBEKTHBHBIN TETIIOOOMEH.
2.TermoobmeH nipu cBoOOgHOM KoHBekmu. Yuncna Gr, Ar, Ra.
3.KoaddunueHT Tennootaauu npyu mIeHOYHOM KUIICHUH B O0JIBIIIOM 00bEME.
4.KoahdpunueHT TeriooTaauu npy my3bpbKOBOM KUTICHUH B O0JIBIIIOM 00BEME.
5.KpuBas kuneHus npyu rpaHUYHbIX YCIOBUAX 1 1 2 pona.
6.TermooOMeH MpU KUTIEHUH KUJKOCTH B OOJIBIIIOM O0BEME.
7.CreanoB notok. AanabaTudeckas TeMIeparypa.
8. Muddy3ronnsii  morpanuyuHbii cioi. Auddy3rnoHHbIE Yncia moa00usl.
9.Maccoobmen. 3akon ®@uka. Yucno Le.
10.OkcniepumenTanbHas 00pabOTKa JaHHBIX B KpUTEPUATIbHBIX YPABHEHHUSX.
11.TemmooTtaaua npu BEIHYKACHHOM TEUEHUH )KUIKOCTH B TpyOax.
12. TennooOMeH npu KpU3UCHOM KMIIEHUHU KHUJIKOCTH B TpyOax.
13.TenmooTaaua npu MOMEPEYHOM O0TEKAHUU TPYO.
14 JIoiiHas u TpoitHas aHajorus PeitHonbaca.
15.KoaddurmeHTs! TEII00TAaYN JJAMUHAPHOTO U TYPOYJIEHTHOTO MOTPAHUYHBIX CIIOEB.
16.'uapoaiHAMUYECKU U TETJIOBOM MTOTPAHUYHBIE CIIOH.
17.Teopust mogoOusi: MpUMEHEHUE U IPUMEPHI.
18.KputepuanbHble ypaBHEHUs: opMa 3alIUCH, I71€ TPUMEHSIOTCSI.
19.Yucna u kpuTepuu Noao0us: X MPOUCXOKICHHE U (PU3HMUECKUN CMBICI.
20.Tenmoo6mMeH npu 6ECKPU3UCHOM KUTIEHUH KUJKOCTH B TpyOax. DKOHOMAaM3€epHbIi y4acTOK.

MarepuaJsl 1JIs1 NIPOBEPKHU OCTATOYHBIX 3HAHUN
1.1. IIpu nepexojie OT My3bIPHKOBOTO KUMEHUSI B OOJIBIIOM 00BEME K INIEHOUHOMY KUIIEHUIO
K03 unreHT Terootaaun ymenbmics B 30 pa3. OnpeaenuTs Temreparypy MoBepXHOCTH
IIpY IJICHOYHOM KHMIIEHUH, €CJIM BOJIa KUIIUT IpU aTMOChEpPHOM JaBIeHUH, U B MOMEHT
nepexo/a K IUIGHOYHOMY KHIIEHHUIO TeMIlepaTypa cTeHKHU Obuia paBHa 135 oC?

OtBerTsI:

1.200
2.500
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3.750
4.1050
5.1200
Bepnpsiii oteT: 4

2.2. Kak nu3MeHuTCs KO3QPHUIHUEHT TeIUIOOTAAYH MTPH IUICHOYHOW KOH/ICHCALUU U JJAMUHAPHOM

TEYCHUH IJICHKU KOHJIEHCATa, €CJIM MOBEPXHOCTh KOHCHCAIINH, HAKJIOHEHHYIO MO/ YIIIoM 45
K TOPU30HTY, YCTAHOBUTH BEPTUKAIBHO?
OTtBeTsI:
1. He uamenurcs
2. Yeemuuutcs B 2°(1/2)
3. YBenuuuTtcs B 2°(1/4)
4. Yeenuuurcs B 2°(1/8)
5. YBenuuutcs B 2(1/16)
Bepnwsiit otet: 4
3.3. Ilo TpyOe ¢ BHyTpeHHUM AHaMETpOoM 18 MM TedeT KUISIIas NPy ITy3bIpbKOBOM PEXHME
BOJIa 1o fAaBieHueM [1=8 Gap co ckopocthio 1 M/c. Temneparypa BHyTpeHHEH TOBEPXHOCTH
TpyObI [1c=175 °C. Onpenenuts cpeaauii K03)HUIUEHT TETI00TAAYH.
OTtBeTsI:
1. 7400
2.7900
3. 8400
4. 8900
5. 9400
Bepnpsiii oter: 3
4.4. B 6onb110M 00beMe KMIUT BOAA MIPH JIaBiaeHuH || = 6,2 Oap. Temneparypa HOBEpXHOCTU
HarpeBarteins [c =175 °C. OnpenenuTs KpUTUYECKYIO IIIOTHOCTh TEIJIOBOTO MOTOKA [ Kpl.
OTBeThI:
1. 1,0 MB1/xB.M.
2. 1,4 MBT1/kB.M.
3. 2,0 MB1/xB.M.
4. 2,4 MBT/KkB.M.
5. 3,0 MB1/xB.M.
Bepnplii otBeT: 4
5.5. B 6onb1iom o0beMe KUITUT BOAIa pu AaBieHuu [ = 6,2 Gap. TemnepaTypa MOBepXHOCTH
Harpesatess [Jc =175 °C. Onpenenutb KpUTHYECKH TeMiiepaTypHbiii Harop [ [kpl.
OtBeTsI:
1.27,0C
2.275C
3.28,0C
4.28,5C
5.29,0C
BepHsliii otBeT: 2
6.6. OnpenenuTh MIOTHOCTH TEMJIOBOIO MOTOKA g, BT/KB.M. uepe3 BepTUKAJIbHYIO 11IETh
TommuHoN 6=10 MM, 3aITOJTHEHHYIO BOJIOW B COCTOSIHUM HACBILICHUS TP J1aBJIeHUuH 7 6ap.
Temneparypa ropsueit nosepxnoctu [Icl = 160°C, xomoanoi nosepxHoctu [1c2 = 40°C.
OtBeThI:
1. 100 kB1/xB.M™.
2. 110 xB1/kB.M.
3. 120 xB1/kB.M™.
4. 130 kB1/xB.M.
5. 140 xB1/kB.M™.
BepHslii otBeT: 2

(o)
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7.7. Kak uaMeHsietcs JJOKaIbHbI KOAQPHUIHUEHT TEIIO0TAAYH MTPH CBOOOIHON KOHBEKIIMH B
TypOyJEHTHOM PEKMME Ha BEpPTUKAIbHOMN IMJIaCTUHE IO BhICOTE?
OTBeTHI:
1. YMeHnbuiaercs
2. He usmensercs
3. YBenuuuBaercs
Bepwusliit otBeT: 2
8.8. Kak u3menurcs cpeanuii KoapGUIMEHT TEeIIOOTIa4YH MPU BBIHY)KICHHOW KOHBEKIIUH B
JTAMUHAPHOM PEXKUME BJI0JIb TNIOCKOM MOBEPXHOCTHU MPU T'PAHUYHBIX YCIOBUAX BTOPOrO poja,
€CJIU TUIACTUHY YBEJIMYUTH IO JIMHE B YEThIpe pa3a’?
OTBeTHI:
1. Ymenbmutcs B 4 pa3a
2. YMmeHbmuTCs B 2 pasa
3. He nu3smenurcs
4. YBenuuures B 2 paza
5. YBenuuutcs B 4 paza
BepHnsriii otBeT: 2
9.9. Crakan BricoToi 10 cm 3anonHeH Bojoii Ha 1/5 npu Temnepatype 20 C. Uemy paBHa
TonmuHa MU Y3HOHHOTO TOTPAHUYHOTO CIIOS?
OTtBeTsI:
1.2 cm
2.4cm
3.6 cm
4.8 cMm
5.10 cm
Bepnpsiii otert: 5
10.10. Onpenenuth KO3QPUIMEHT TEIUIOOTIAYH HA YIACTKE CTAOMITH3UPOBAHHOTO
TeriooOMeHa A TpaHc(hOpMaTOPHOTO Maclia, MPOTEKAIOIIET0 BHYTPH TPYObI KBAAPATHOTO
cedyeHus (ctopoHa kBajpaTta 7 cM) B BsizkocTHOM pexkume (Re=100) mpu remneparype 60 C.
Temmneparypa TpyOs! noctosiHHa 1 paBHa 80 C.
OTBeTHI:
1. 2 B1/(xB.M*K)
2. 4 B1/(xB.M*K)
3. 6 B1/(xB.M*K)
4. 8 Bt/(xB.M*K)
5. 10 Bt/(xB.M*K)
BepHplii oTBeT: 3

II. Onucanue wikanvl oueHuganus

Ouyenxa: 5
Huodicnuii nopoe svinonnenus 3aoanus 6 npoyermax: 90
Onucanue xapakmepucmuku 6blnoJHeHus 3nanus: Paborta BBINOIHEHA B paMKax "TPOBUHYTOrO"
ypoBHsi. OTBETHI JaHBI BEPHO, YETKO CHOPMYINPOBAHHBIE OCOOCHHOCTH NMPAKTUYCCKUX PEIICHHI

Ouyenka: 4
Huodicnuii nopoe sévinonnenus 3aoanus 6 npoyermax: 10
Onucanue xapakmepucmuku 6blnoHeHus 3nanus: Paborta BbINOIHEHA B paMKax "0a30Boro"
yYPOBHS. BOJIBIIMHCTBO OTBETOB JJaHBI BEpHO. B uacTu MaTepualia ecTh He3HAUUTEIbHBIC
HETOCTATKH

Oyenxka: 3
Huorcnuii nopoe evinonnenus 3adanus 6 npoyenmax. 50
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Onucanue xapaxmepucmuxu vinoineHus sHanus: Pabora BeIOTHEHA B paMKaXx "moporooro"
ypoBHs. OCHOBHAs 4acTh 3a/1aHUs BBITIOJHEHA BEPHO. HA BOMIPOCHI YTIIIYOJIEHHOTO YPOBHS

Oyenka: 2
Onucanue xapakmepucmuxu binoineHus 3nanust: Pabora He BBITOJIHEHA WIH BBITIOJHEHA
MPEUMYIIIECTBEHHO HETPABUIHLHO

111. Ilpasuna évicmasnenus umozo8oi OyeHKu no Kypcy

Ornenka ompezensercss B cOOTBETCTBUHM ¢ [lonoxennem 0 OalIbHO-PEUTHHTOBON CHCTEME IS
cryaentoB H1Y «M3OW» Ha OCHOBaHUM CEMECTPOBOM U ATTECTAIMOHHOM COCTABJISIONIMX.
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