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1 OHEHOYHBIE CPEACTBA /Jidd TEKYIIEI'O KOHTPOJIA
YCIIEBAEMOCTHA

1.1 BOIIPOCHI /I/TA COBECE/IOBAHHUA

1. Ocnoevt meopuu mennooomena. Tennonposoonocme.

1 OcHoBHBIE TPH BHJIA TEIJIOOOMEHA.

2 Uto Ha3bIBAETCA TEIIOBBIM MOTOKOM? MOBEPXHOCTHOM MJIOTHOCTBIO TEIJIOBOIO
noToka? ENMHULIBI UX U3MEPEHHUS.

3 .Uro HazpiBaeTcs TemmepaTypHbiM mosieM? Kraccudukanus TemmeparypHbIX
TOJIEN.

4 Y10 Ha3bIBACTCA U30TEPMUUYECKON MOBEPXHOCTHIO? U30TEPMOM?

5 Uto Ha3pIBaeTcsi TeMIlepaTypHbIM TpaaueHToMm? Ero ¢usnueckuii cmbicia. B
KaKyl CTOPOHY HallpaBJI€H TEMIEPATYPHBINA IPATUCHT?

6 Pacckaxxure  3akoH  ®Dypbe  (TEIIONPOBOJHOCTH),  HANMIIUTE €O
MaTeMaTUYECKyI0 GOpMyITy.

7 3anumure  audQepeHunaIbHOe  YpaBHEHHME  TEIUIONPOBOAHOCTH  JJIA
OJIHOPOJHBIX U30TPOIHBIX TEJI C YYETOM BHYTPEHHUX UCTOUYHUKOB TEIUIOTHI.

8 Uto HazpiBaeTca KodhUIIMEHTOM TemrepaTypornpoBogHoctu? Yto oH
XapaKkTepu3yer?

9 Uro HazpiBaeTcs KO3 (HULIHUEHTOM TEIIONPOBOAHOCTH? OT YEro OH 3aBUCUT?

10 3amummTe  ypaBHEHHMs  TEIJIONPOBOJHOCTH  JJIE  OJHOCIONMHOW U
MHOT'OCJIOMHOM IIJIOCKON CTEHKHU.

11 3anummTte  ypaBHEHHMs  TEIJIONPOBOJHOCTH  JJIi  OJHOCIONMHOW U
MHOTOCJIOWHOW IWJIHHAPUYECKON CTEHKH.

12 Yrto Ha3pBaeTCsI TEPMUYECKUM COMPOTHUBJICHHEM  TEILIONPOBOTHOCTH
cTeHKH? B Kakux eIMHUIAX U3MEPEHUS BBIYUCISAETCS?

2. KonBekTHBHBIH Teni1000MeH. OCHOBBI TEOPUH TOA00MSI.

1 Yro Ha3wpiBaeTCs KOHBEKTUBHBIM TeruiooOMeHoM? Kakue BHIIbI KOHBEKIIUU
BbI 3HaeTe?

2 Urto Ha3zbIBaeTcs cBOOOAHON KOHBekiMein? UTo Has3bIBaeTCs BBIHYXKICHHOU
KOHBEKIIAECH?

3 UYro HaszwiBaeTcs TeruooTnayei? Hanumure ypaBuenrne HotoTona-Puxmana.

4  Yrto naspiBaeTcs koddduimentom Teriootaaun? OT kakux (GakTOpoB OH
3aBUCHT?

5 Ha3zoBure croco0bl, Kak MOKHO YBETUYUTH KOIP(GUIIUESHT TEIIIO0TAAYH.

6 Hanummre nuddepennnansHoe ypaBHEHHE KOHBEKTUBHOTO TEINIOOOMEHA.

7 Uro Takoe Teopus noaoous? Pacckaxure Tpyu T€OPEMBI MO100US.

8 Ilepeuncnure KpUTEPUH TETUIOBOTO U THIPOMEXAHUYECKOTO 010017



9  3Bamumute dhopmyny kpurepus Peitnonbaca. Kakos ero pusndeckuii cMpici?

10 Kakue pexxuMbl Te€deHHs TeIUIOHocuTese Bbl 3HaeTre? Kakum kputepueM
OHHM OIPEACIIAIOTCS?

11 Yro Ha3biBaeTCs KpUTEpHAIbHBIM ypaBHeHHEM? Kakue OCHOBHbBIE KpUTEPUU
010011 B HErO BXOMST?

12 3anummre popmyny kputepusi Hyccenbra. KakoB ero ¢usndeckuit cMbici?

13 3anummre popmyny kputepus [Ipanarisa. Kakos ero ¢pusznueckuit cmpici?

14 3amummute Gopmyny kputepus ['pacroda. Kakos ero pusmuecknii cMpici?

15 Yrto Ha3bIBaeTCs ompeaelsitoiei Temneparypoit? [lpusenure npumepsl.

16 Yro Ha3pIBaeTcs onpeaensomumM pazmepom? [IpuBenure npumepsl.

3. Tens1000MeH NPHU BLIHYKAEHHOH KOHBEKIIUM.

1 UYro Ha3piBaeTcs  BBIHY)XJIEHHOM  KoHBekuueil? Yrto  Has3biBaeTcs
KOHBEKTUBHOM TEIUIOOTAAYEH?

2  IlonsTHE O TUAPOAMHAMUYECKOM H TEIIOBOM MOTPAHUYHBIX CIOSX.

3 KaxoBsl 3HaueHust kputepus PeitHonbaca anst TpyO Kpyrioro ce€4eHus mpu
JJAMUHAPHOM pEKUME?

4 KakoBsl 3HaueHus kputepus PeitHonbpaca nist TpyO Kpyrioro cedyeHus Ipu
NEPEXOTHOM pexUMe?

5 KaxoBsl 3HaueHust kputepusi PeitHomnbaca aias TpyO Kpyrjoro ced4eHus Inpu
TypOYJIEHTHOM pexume?

6 Hamummre kpuTepuaabHOE ypaBHEHHE AJI BBIHYXJICHHON KOHBEKIUU TPU
TypOyJIECHTHOM PEXHUME.

7/  Hanummre KpuTepuaibHOE YpaBHEHHUE ISl BBIHYKIECHHOW KOHBEKLHMH IMpU
MIEPEXOTHOM PEKUME.

8 Omnummre ciayyail  KOHBEKTHMBHOM  TEIUIOOTHAYM  MpPU  JABUXKECHUU
TEIJIOHOCUTENIS BIIOJIb IIJIACTUHBI.

9 Onummre cioyyallk  KOHBEKTHBHOM — TEIUIOOTJAYM  TMPU  JABHXKCHUU
TEMJIOHOCUTENS B TPyOax Kpyrjioro ce4eHusl.

10 Onummre ciydaii KOHBEKTUBHOM TEIJIOOTAAYH MPHU MOMEPEYHOM O0TEKaHUU
TEMJIOHOCUTEIEM OJUHOYHON TPYOBI.

11 Onwumure ciy4yail KOHBEKTUBHOM TEIJIOOTAAYM MPH MOMEPEYHOM O0TEKaHUU
MyYKOB TPYO C KOPUIOPHBIM PACIIOIOKEHUEM.

12 Onummure ciiydail KOHBEKTUBHOM TEIJIOOTIA4YH MPH MONEPEYHOM OOTEKaHUU
My4YKOB TPYO C MIaXMaTHBIM PACIOJIOKEHUEM.



4. TerutooTaaya npy cBoOOTHON KOHBEKIUH.

1  Yro Ha3piBaeTcst cBOOOAHOM KOHBEKIMEH? OT KakuX (PakTOpOB OHA 3aBUCHUT?

2 Kakume 1Ba OCHOBHBIE KpUTEpUS TEIUIOBOTO TOJO0US XapaKTepU3YIOT
TEIUI000MEH IpU CBOOOAHON KOHBEKUMHU? 3aMUIINTE UX (POPMYJIBL.

3  Onwmmmre cirydait cBOOOTHOM KOHBEKIIUM B OOJIBIITIOM 00bEME.

4  Onummrte ciayyallk  cBOOOJHOM ~ KOHBEKIMM  BJOJIb  BEPTUKAJIbHOM
MOBEPXHOCTH. UTO ABIISETCS ONpEACIIIONIMM pa3MEPOM B 3TOM cliydae?

5 OnummTe cay4ail cBOOOIHOM KOHBEKIIMH B OTPAaHUYEHHOM MPOCTPAHCTBE.

6 Uro Takoe HKBUBAJNEHTHBIA KO3PGUIMEHT TermionpoBoaHoctu? Kak on
onpenensercs?

7 Kakue Tpu cimydas BSI3KOCTHO-TPABUTAIMOHHOI'O TEUEHHUS B BEPTUKAIBHBIX
TpyOax BbI 3HaeTe? YeM OHM OTIMYAIOTCS?

8 Omnummre ciyyall BA3KOCTHO-TPaBUTAIIMOHHOTO TEUEHUS B BEPTHKAIbHBIX
TpyOax, KOrja HalpaBJIeHUE OTOKA U CBOOOAHON KOHBEKLIUU COBMAIat0T?

9 Onummre ciay4yail BS3KOCTHO-TPABUTAIIMOHHOTO TEUYEHHUS B BEPTHKAIBHBIX
TpyOax, Korja HanpaBJIEHHE MOTOKA U CBOOOJHON KOHBEKLIUH HE COBMAAIOT?

10 Onummre ciay4ail BI3KOCTHO-TPABUTALMOHHOTO TE€YCHUS B TOPU30HTAIBHBIX
TpyOax.

5. TensioBoe€ U3JIy4eHuUe.

1 UYro Ha3biBaeTcs TEIIOBHIM u3idyueHueM? KakoB MexaHW3M TeriooOMeHa
W3JIy4YEHUEM?

2  Ilepeuncnute OCHOBHBIE 3aKOHBI JIYIHCTOTO TETIOOOMEHA.

3 Uro Ha3pIBaeTCs OTPaKATENBHOH, TMOTJIOMIATEILHOM ¥ MPOITYCKHOM
CIIOCOOHOCTBIO Tea?

4 Kakwue Tena Ha3bIBAtOTCSl AOCOMIOTHO OENbIMU?
Kakue Tena Ha3bpIBatoTCs aOCOIOTHO MPO3PAYHBIMU?
Kakue Tena Ha3pIBatoTCss aOCOIIOTHO YEPHBIMU ?
Kakue Tena Ha3pIBalOTCS CEPhIMU TE€IAMU?

o N o O1

Hanummte 3akon Credana-bonbliMana a1t cepbIx Tel.

9 Hamummre 3akon Kupxroga? Uro Takoe moriomaTenbHas CIIOCOOHOCTH?
UTo Takoe CTErneHb YEPHOTHI?

10 Hammmure ypaBuenue Credana-bonpiiMana s TermaiooOMeHa M3IIyYCHUEM
MEXIy AByMs Tenamu. UTo Ha3bIBa€TCs NPUBEACHHON CTEIEHBIO YEPHOTHI?

11 Onummure cnyyail TeriooOMeHa U3JIyYeHUEM MEXIY JBYMs MapajieIbHbIMU
[JIACTUHAMM.

12 Onumure ciaydail TemIo0OMEHa U3JIy4eHHEeM MEXIy ABYMs TeJaMu, KOTJa
OJIHO HAXOJUTCSl BHYTPH JIPYTroro.

13 Yro Ha3biBaeTcs 3kpanrpoBanueM? J[jis uero ero npuMeHsoT?

14 Kakue Matepualibl IPUMEHSIOT B KAYECTBE SKPAaHOB?



15 Bo CKOJBKO pa3 M3MEHUTHCS TEIJIOBOW IMOTOK M3IYyYEHUEM, €CIH MEXIY
JBYMSl TEJIAMHU [IOMECTUTH N HKPAHOB U3 TOr'O K€ MaTepuasa?

6. HecranimonapHasi TenJionpoBOAHOCTD.

1  OcHOBHbIE TIOJIOKEHUS TEMIONPOBOIHOCTH MPU HECTAMOHAPHBIX YCIOBUSIX.

2 3Banumute guddepeHnranbHOe  ypaBHEHUE  TEIJIONMPOBOAHOCTU A
CTaIlMOHAPHBIX YCIOBHM TEIJI00OMEHA.

3 Bamumure auddepeHNHATbHOE ~ ypaBHEHHWE  TEIUIOMPOBOAHOCTH IS
HECTaIlMOHAPHBIX YCIOBUH TETUIOOOMEHA.

4  Banummrte auddepeHIMaTbHOe YpPaBHCHHE  TETUIONMPOBOTHOCTH IS
HECTaIlMOHAPHBIX YCIOBUH TETUIOOOMEHA MPY HAJTMYUHA BHYTPEHHUX UCTOYHUKOB TEIlIA.

5  UYto Ha3bpIBaeTCS KPA€BBIMU U TPAHUYHBIMH YCIOBUSIMU?

6 HaszoBure ycnoBus moao0us mpoieccoB TEII000MeHa.

7 UYto wHaspBaeTca KOIP(OUIMEHTOM TEeMIIEpaTyporpoBogHOCTH? YTO OH
XapaKTepu3yer?

8 Jlaiite aHAJIMTUYECKOE ONIMCaHuE nporecca HECTAllMOHAPHOMN
TEIJIOPOBOTHOCTH.

9 Onummre METONWKY pacueTa HECTAIIMOHAPHOTO TEMIIEPATyPHOTO TOJS TpH
OXJIQXK/ICHUH (HArpeBaHUM) HEOTPAHUUYECHHOM TUIACTUHBI.

10 OnummMTe METOIUKY pacueTa HECTAlMOHAPHOTO TEMIIEPaTypHOTO MOJs MPHU
OXJIAXK/ICHUH (HArpeBaHUM) IUJIMHpA OECKOHEUHOM JTUHBI.

11 Onumure METOAUKY pacyeTa HECTAIMOHAPHOTO TEMIIEPATypPHOTO MOJIS st
TeJ1 KOHEUHBIX pa3MepoB.

7. Temnoo0OMeH npu KoHAeHcanuu mnapa. TemnooOMeH npu KHICHUU
JKHIKOCTEN

1  Yro naspiBaeTcs kuneHuem? [Ipu Kakux ycIOBHUSIX HACTYIIACT KUTICHUE?

2 Kak um3MeHsieTcs TemIepaTypa KHWIICHUS B 3aBHUCHMOCTH OT JaBJICHHMs Ha
MOBEPXHOCTh KUAKOCTHU?

3 Uro Ha3bIBaeTCs CKPHITON TETIOTON MapooOpa3oBaHus?
Kakue pexnmbl KOHIEHCAIMU napa Bbl 3HaeTe? ONMUILNTE UX.
OnummTe ciy4yai TeII00TAauM MPH MJICHOYHON KOHAEHCAIMH Mapa.
Onuirre citydail TENI00TIauu MPU KaneJabHON KOHJAEHCAINK napa.
Kakue pexrumbl KUTIEHUS )KUAKOCTH BbI 3HaeTe? ONUILINTE UX.
OnummuTe TemI000MEeH NP My3bIPHKOBOM KUTICHUH JKHIKOCTH.

© 00 N O O

OnuiuTe TermI000MeH MPH MIEHOYHOM KUTIEHUH KUIKOCTH.

10 Wzo6pasute rpaduk 3aBUCUMOCTH YIEIBHOIO TEIJIOBOTO TOTOKa OT
TEMIIEPATypHOTO HAMOPA NP KUTICHUH BOJBI.

11 WMzoOpasute rpaduk 3aBUCUMOCTH KO3 UIMEHTA TEIIOOTAAYU OT
TEMIEPATyPHOTO HAMOPA MPHU KUTIEHUU BOBI.



12 Tlpu kakux yCIOBUSAX NPOUCXOAMUT KOHAeHcauus mapa? YTto Ha3bIBaeTcCs
TEIJIOTON KOHAEHCAIUU mapa’?

13 Tenmootnaya mpu KOHJAEHCAIIMH NApoB. MeXaHn3M KOHJEHCAIUU, PACUETHBIE
ypaBHEHUs KOA(P(PUIUEHTA TEIII00TIaUH.

14 Temnoornaya Nmpu KUNEHUM >KUAKOCTEH. MexaHW3M KHIIEHUS, PACUETHbBIE
ypaBHEHUs KOA(P(PUIUEHTA TEIII00TAAYH.

8. Cuaoxuplii TemioooMeH. Temiaomepenaua. Pacuer Tenji000MeHHOro
anmapara

1 Yrto Ha3bIBaeTCs CIOXHOM TeruiooTnayei? M3 kakux BHIOB TEIIO0OMEHa
OHa COCTOUT?

2  Hanummre ¢opmyity /it pacuera TEMI0BOro MOTOKA MPHU CIO0KHOM JTy4UCTO-
KOHBEKTHUBHOH TEIIOOTIaye.

3 Uro Ha3biBaercs Ttemiomnepenayeii? M3 kakux BUAOB TEIIOOOMEHa OHA
COCTOUT?

4 HanummuTe OCHOBHOE YypaBHEHUE Teruionepenadyd. YTo Ha3bIBaeTcCs
K03 dULIEHTOM Teruionepeaayn’?

5 Ot Kakux BEIUWYMH 3aBUCUT Ko3(ppuuumeHT Ttemonepenaun? Haszosure
CHOCOOBI, KaK MOKHO YBEIMUUTh KOA(P(UIUEHT TEIJIONEpe1ayun.

6 UYro Ha3bpIBaeTCA TEPMUUYECKUM COIPOTUBIICHUEM TeILIonepeaaye?

7 Kakme Marepuanbl Ha3bIBAIOTCA  TEIJIOU3OIAUMOHHbIMU?  Hamummre
(opMyIIbl, IO KOTOPOM PACCUUTHIBAECTCS TONIIMHA TETIIOU3OISIIIN?

8  Uro HazbpIBaeTCs TEI00OMEHHBIM anmapaTtom? Kakue BUIBI TEII000MEHHBIX
arraparoB Bbl 3HaeTe?

9 Kakue TennoHOCUTENN MPUMEHSIOTCS B TEIUIOOOMEHHBIX ammapaTax?

10 Hammmure ypaBHEHHME TEIUIOBOrO ©OanaHca [l TEIOOOMEHHHKA-
BOJIOHarpeBaTesl.

11 Kakue cxeMbl ABWKCHHS TCIUIOHOCHUTENCH B TEIJIOOOMEHHBIX aIllmaparax Bbl
3HaeTe?

12 Cpennuii TemmepaTypHBI Hamop B TEIUIOOOMEHHBIX ammaparax; Ipu
MPSAMOTOYHOM, MPOTUBOTOYHOM U IPYTUX CXEMax JABM)KEHHS TEINIOHOCUTEIIEH.

9. MaccooOmeH.

HazoBuTe 0cHOBHBIE MAaCCOOOMEHHBIE MPOIIECCHI B TETNIOTEXHUKE.
Hanumure nuddepenimansabie ypaBHEHUS MaCCOOOMEHA.

Uro sBisieTcs IBUXKYILEH CUIION MpolieccoB MaccooOMena?

YTto Ha3bIBAaETCSI MOJICKYJIIPHOM U KOHBEKTUBHOU MU dy3ueit?
Hamummre 3axkon ®uka.

Uto Ha3bIBaETCS TPAAUEHTOM KOHLICHTPAWA?

~N o OB W N

Uto Ha3piBaeTCst KO3PHUIIMEHTOM MOJIEKYsipHOU TudPpy3un?



8  Uro Ha3piBaeTcs MaccooTAauen?

9 Hamummre 0CHOBHOE ypaBHEHHE MacCOOTIAYH.

10 Yro Ha3bIiBaeTcs KOAPHUIIUEHTOM MACCOOTAAYHU?

11 Yro Ha3pIBaeTCs Maccorepeaaueii?

12 Hanummre OCHOBHOE YpaBHEHHE MacCCOITEpEeaayn.

13 TlokakuTe aHAIOTHIO MPOIIECCOB TETIO - U MaCCOOOMEHA.

14 Kakue KpUTepHuH Mo I00Hs ITPOIIECCOB MacCOOOMEHa BbI 3HaeTe?

IlIxkana oyenueanus: 3 6aIbHas.

Kpumepuu ouenusanusa (nudicecnedyrowjue Kpumepuu OYeHKU ABIAIOMCA
NPUMEPHBLIMU U MO2YM KOPPEKMUPOBAMbCS):

3 0ajya (WM OLIEHKA «OTJIHYHO») BBICTABISIETCS OOYy4alolIEMyCs, €Cld OH
MIPUHUMAET aKTUBHOE y4yacTue B Oecelie Mo OOJIBITMHCTBY 00CYKAaeMbIX BOIIPOCOB (B
TOM YHCJI€ CaMbIX CIIOXKHBIX); AEMOHCTPUPYET C(HOPMUPOBAHHYIO CIIOCOOHOCTH K
IUAJIOTUYECKOMY MBIIUICHUIO, MPOSBISIET YBAXXEHUE M MHTEPEC K WHBIM MHEHUSIM;
BJajeeT TIiIyOOKMMH (B TOM YHCIIEC JOMOJHUTEIbHBIMUA) 3HAHUSIMU IO CYIIECTBY
00CYX/TaeéMbIX BOIPOCOB, OPATOPCKUMHU CIIOCOOHOCTSIMU U TpPaBUJIAMU BEJICHUS
MOJIEMUKH; CTPOUT JIOTUYHBIE, APTyMEHTUPOBAHHbIC, TOYHBIE U JIAKOHUYHBIE
BBICKA3bIBaHUs, COMPOBOXKJAEMbI€ SPKUMHU IMPUMEpPAMHU; JIETKO U 3aMHTEPECOBAHHO
OTKJIMKAETCS Ha HEOXXHUJaHHBIE PaKypchl Oeceibl; HE HYXIACTCS B YTOUHSIOUIUX U
(MM) TOMOTHUTENBHBIX BOMPOCAX MPENoaaBaTersl.

2 f6ayuia (WM OIICHKA «XOPOIIO») BBICTABISETCS OOydYaromiemycsi, eclii OH
OpUHUMAET ydactue B oOcyxaeHnun He meHee 50% IUCKYCCHOHHBIX BOIPOCOB;
NPOSIBIISIET yBAaXXEHHWE W HMHTEPEC K HMHBIM MHEHHSM, JOKa3aTeJIbHO U KOPPEKTHO
3aIMIAET CBO€ MHEHHE, BJAJCeT XOPOUIMMHU 3HAHUSIMU BOIIPOCOB, B OOCYXICHUU
KOTOPBIX MPUHUMAET Yy4yacTHE;, YMEET HE CTOJIbKO BECTU IMOJEMUKY, CKOJIBKO
y4acTBOBaTh B HEW; CTPOUT JIOTUYHBIE, aApPryMEHTHUPOBAHHBIC BBICKA3bIBAHUS,
CONPOBOXKJIA€MbIC  MOIXOMSIIMMHU MpUMEpPaMU; HE BCErjla OTKIMKAeTCs Ha
HEOXHUJAHHbIE paKypchl Oecelbl; HE HYXIaeTcd B YTOUHSAIOIMX U (WJIH)
JOTIOJIHUTENIbHBIX BOIPOCAX MPENo/1aBaTeNsl.

1 0ana (WM OLIEHKA «yJd0BJIETBOPUTEIBLHO») BBHICTABIISECTCA O0yYarOMIEMYCH,
€CIM OH TMPUHUMAET ydacThue B Oecele MO OJHOMY-IABYM HamOoJee MPOCThIM
00Cy>XJaeMbIM BOIIPOCaM; KOPPEKTHO BBICIYIIMBACT WHBIE MHEHHS; HEYBEPEHHO
OPUEHTHUPYETCS B COACPKAHUU 0OCYKIaeMbIX BOIIPOCOB, MTOPOM JOIMyCcKas OMMUOKH; B
MOJIEMHUKE MPEANOYUTACT 3aHUMATh TTO3UIINIO 3aMHTEPECOBAHHOTO CITYIIATENS; CTPOUT
KpaTKue, HO B IICJIOM JIOTHYHBbIE BBICKA3bIBaHUS, COMPOBOXKIAeMble HauboJsee
OYEBUJHBIMU TPUMEpPAMU; TEPAETCS MPU BO3HUKHOBEHHM HEOXKHUJIAHHBIX PaKypCcOB
Oecenmbl U B OTOM Ciy4yae HYXKIACTCS B YTOYHSIOMUX U (WJIM) JOMOJHHUTEIBHBIX
BOIIpOCax MPEenoaBaTeis.



0 ©OannoB (WIM OIEHKA  «HEYJAOBJETBOPUTEJIbHO»)  BBICTABIACTCS
oOydJaroremMycsi, €C’Ii OH HE BIAJCET COACpPKAHUEM OOCYKIaeMbIX BOIIPOCOB WIIH
JoImycKaeT TpyOble OmMMUOKH, TAacCMBEH B OOMEHE MHEHHMSIMH WJIH BOOOIIE HE
y4acTBYeT B JHUCKYCCHH; 3aTpyOHSETCS B IOCTPOCHHH MOHOJOTHYECKOTO
BBICKa3bIBaHUS W (WJIM) JOMYyCKaeT OIIMOOYHBIE BBICKA3bIBAHUS; ITOCTOSHHO
HYXXJAaeTCs B YTOUHSIONINX U (MITH) JOTIOJTHUTEIBHBIX BOIIPOCAX MPENOIaBaTesl.

1.2 TEMbI PE®QEPATOB

1. OcHoBbI Teopum Tena000MeHa. TenaonpoBOAHOCTS.

1 OcHoBHBIE cmOCOOBI  TemIoOOMEHa M WX KpaTKas XapaKTepUCTHKA!
TETUIOMPOBOHOCTh, KOHBEKIIUS, U3IyUYCHUE.

2 TenmonnpoBOogHOCT,  Kak  BUA ~ TemiooomMeHa.  OCHOBHBIE — TOHSITHS:
TEMIIEpPATYPHOE MOJIE, U3OTEPMHUUYECKHUE ITOBEPXHOCTH, TPATUCHT TEMIIEPATYP.

3 3akon Dypbe, KOIDOUIMEHT TEIUIOMPOBOIHOCTH, €r0 (U3NYECKUN CMBICTH,
3aBUCUMOCTb OT TEMIIEPATYPHL.

4 JlupdepeHumanbHOE ypaBHEHUE TEIJIONPOBOAHOCTA [JIsl CTAlMOHAPHBIX H
HECTAIIMOHAPHBIX YCJIOBUH, IPU HAUIMYUHU BHYTPEHHUX UCTOYHUKOB TEILIA.

5 YpaBHEHHS TEIUIONPOBOJAHOCTH IIJIOCKOM OJHOCIOMHOM CTEHKH, IIJIOCKON
MHOTOCJIOMHOW CTE€HKH, UWJIMHIPUYECKON OJHOCIOMHOW CTECHKH, IWJIMHIPUYECKON
MHOTOCJIOMHOM CTEHKHU.

2. KonBekTHBHBII Ten1000MeH. OCHOBBI TEOPHUH TOA00HUS.

6 KoHBEeKTHBHBIN TETIIOOOMEH, ero gu3udeckast CymHOCTs. OCHOBHBIE MOHSTHS:
TEIJI00TAA4Ya, KOHBEKIMS CBOOOIHAS U BBIHYKJICHHAS, TETIJIOHOCUTETT.

7 OCHOBHOE ypaBHEHHE KOHBEKTHBHOIO TemioooOMeHa (ypaBHeHue HproToHa-
Puxmana). @axTopsl, BAUSIONINE HA MHTEHCUBHOCTh KOHBEKTUBHOTO TEIJIOOOMEHA.

8 luddepennmanbHoe  ypaBHEHHE  KOHBEKTUBHOTO  TEIJIOOOMEHa A
CTAallMOHAPHOI'0 U HECTALMOHAPHOI'O TPEXMEPHOI'O TEMIIEPATYPHOTO MOJIA.

9 OcHOBHBIE KPHUTEPUU TEIUIOBOTO moAoOus. OOmui BHUA KPUTEPUATHHOTO
ypaBHEHUS! KOHBEKTUBHOT'O TEMJIIO0OMEHA.

3. TenJiooOMeH NPy BHIHYK/IEHHOI KOHBEKIHU.

10 Temmoornaya TpU BBIHYXIACHHOM TMPOJOJBHOM OOTEKaHWUM TUIOCKOMN
MMOBEPXHOCTH (TUTACTUHBI).

11 TemnooTnava nmpu BEIHYKIEHHOM JBW)KCHHUH TETNIOHOCUTENISI BHYTPH TPYOHI.

12 Temnnootnaya TIpu  BBIHYXKICHHOM  JBIJKCHUU  TEIJIOHOCUTENS  TIPHU
NOMEePEeYHOM OOTEKaHUHU OAMHOYHOU TPYOBI.

13 Temnnoornaya npu BBIHYXIECHHOM TMOMEPEYHOM OMBIBAHUHM KOPUJIOPHOTO



ny4yka Tpyo.
14 Temnoornaua TpW BBIHYKICHHOM IONEPEYHOM OMBIBAHUHM IAXMAaTHOTO

mydKa Tpyo.

4. TenjiooTnaya npu cBoOOHON KOHBEKIIUU.
15 Tennootrnaya nmpu CBOOOIHON KOHBEKIIMU B HEOTPAaHUYCHHOM ITPOCTPAHCTBE.
16 Temnootrnaya mpu CBOOOIHON KOHBEKIIUH B IIEIAX M MPOCIONKAX.

5. TenioBoe u3iry4eHue.

17 TennooOMeH u3IydeHHEM, €ro (pusnueckas CymHocTb. OCHOBHBIE MOHSTHS:
JYYUCTBIM  TEIUIOBOM TOTOK, M3JydaTelibHass CHOCOOHOCTh Teia, pajauanus,
HKpaHUPOBAHUE.

18 OcHoBHBIE 3aKOHBI JTYYUCTOro TemiooOMeHa: 3akoHbl Credana-bonbimana,
Kupxroda, JTlamb6epra.

19 TemnooOMeH U3 TydeHHEM MEXAY ABYMs TEIaMU: MapajyieIbHBIMU IIIOCKUMU
MOBEPXHOCTSAMU; OJTHO TEJIO HAXOJUTCS BHYTPHU APYTOTO; MEXKIy TeaMH MPU yCTaHOBKE
MEXITy HUIMH SKpaHa.

20 IIpumeHeHHe SKpaHOB IS 3AIIUTHI OT U3IydeHus. M3myueHue ra3os.

6. HecraumonapHuasi TenJionpoBOJHOCTb.

21 AmnHamuTHYecKOE OMHCaHHE MpoIllecca HECTAIMOHAPHOM TEIIOMPOBOIHOCTH
HEOrPpaHUYECHHOM IJIACTUHBI.

22 AHaIMTHYECKOE OMHCAHWE TPOIlecca HECTAIlMOHAPHOW TEIIOMPOBOIHOCTH
WJIMH]pa OECKOHEUHOMN JTUHBI.

23 AHaIMTHYECKOE OMHCAHUE TPOIlecca HECTAIMOHAPHOW TEIIONMPOBOIHOCTH
JUTSL TEJ1 KOHEYHBIX Pa3MEPOB.

7. TemnoodOMeH mnpu KoHAeHcanmuu mnapa. TemmooOMeH npu KHIIEHUU
KUAKOCTEH

24 TennooOMeH npu KOHJeHcanuu napa. [Inenoynas u kareiabHas KOHJICHCAIUs
napa.

25 TemmooOMeH mpu KumeHuH KuAkocTed. I[ly3pIppkoBOe M TIJIICHOYHOE
KHUIICHUE.

8. Cuaoxnplii TemioooMeH. Temmromepenaya. Pacuer Tenji000MeHHOro
annapara

26 CnoxHas (KOHBEKTHUBHO-JTy4HCTAas) TEIUIO0TAaua. Koaddumment
TETJIOOTAQYHU TP CJIOKHOU TETIO0Taaue.

27 Tennonepenadya. OCHOBHOE YpaBHEHHUE TEILJIONIEPEIAUuH.

28 Tennonepenaya yepes MIOCKYH OJHOCIONHYIO CTEHKY.

29 Tennonepenaya yepes MIOCKYH MHOTOCIIONHYIO CTCHKY.



30 Temnnonepenaya yepe3 UMIUHAPUIECKYIO OTHOCIONHYIO CTEHKY.

31 Temnomnepenaya 4yepe3 MHOTOCIOMHYIO IIMITMHIPHYECKYIO CTEHKY.

32 Temnoobmennsie anmapatsl. Kiaccudukarus (cxema, MPUHITAT ICHCTBUSA).

33 TemnoBoii  pacueT  PEKyNepaTHBHOTO  TEIUNIOOOMEHHOTO  ammaparta:
KOHCTPYKTHUBHBIN pacyer.

34 TemnoBoi  pacdeT  pPEKyNepaTUBHOTO  TEIUIOOOMEHHOTO  almapara:
MIOBEPOYHBII pacuer.

35 VYpaBHeHHE TEIUIOBOTO OayaHca Ui TeIJI0O0OMEHHBIX alliapaToB Pa3IHIHBIX
TUTOB (HarpeBaTeNy, OXJIQJUTENN, KOHJCHCATOPHI, BBIITAPHBIC YCTAHOBKH).

9. MaccooOmeH.

36 Macconepenaua. OCHOBHBIE OIpEACIICHUS: MacCOOOMEH, NBIDKYIIAs CHIIA,
daza, cucrema, pacnpenensieMblii KOMIOHEHT, HOCHUTENb, MOJEKyJspHas Auddy3us,
MaccooT/aya, Maccornepeaya.

37 OcHoBHBIE MaccooOMeHHBIE Tporiecchl. CrocoObl 3amaHus coctaBa ¢as.
VYcnoBust paBHoBecus. [IpaBuno ¢az ['ub6ca.

38 Monekynapaas auddysusa. I[lepBeiii 3akoH Duka, OCHOBHBIC MOHSITHS:
IPaJMeHT KOHLUEHTpaIuil, Ko3QPUUUEHT MOJIEKYIApHOUN TudPpy3un.

39 KonsektuHas nuddysus. Auddepenimanbabie ypaBHEHUS MacCOOOMEHa B
HEMOJIBMXXHOU U ABUXKYIIEHCS cpejie.

40 Maccootnaya. YpaBHeHHE MaccooTaaud. J[Bwkymias cuiga mpoiiecca.
Koaddumment maccootnaun, Gpu3MdecKuii CMBICI, Pa3MEPHOCTh, (opMyia.

41 Macconepenaua. Ilepenoc BemiectBa B TBepaoil ¢aze. Kpurepuii buo.
AHaNorus mpoIeccoB TeII0- U MacCOOOMEHa.

42 Knaccuduxamms CymmiIbHBIX YCTAHOBOK IO CIIOCO0Y MOBO/IA TETLIA.

43 Knaccudukanusi KOHBEKTUBHBIX CYIIMJIOK (CXeMa, MPUHIUI JEeHUCTBUS,
JIOCTOMHCTBA U HEJIOCTATKH, 00JIaCTh IPUMEHECHHUS).

HlIxkana oyenueanus: 3 6amibHas.

Kpumepuu ouenuganua (nudicecneoyrowue Kpumepuu OYEHKU AGIAIOMCA
NPUMEPHLIMU U MO2YM KOPPEKMUPOBAMbCS):

3 0a/u1a (UM OLEHKA «OTJIMYHO)») BBICTABIIAECTCS OOydaronieMycsl, €clid TemMa
pedepara packpbiTa TIOJTHO M TIIyOOKO, MPU 3TOM YOESTUTEIBHO U apTyMEHTHPOBAHHO
U3JI0’)KE€HA COOCTBEHHAs MO3UIIMS aBTOpA MO paccMaTpUBaEMOMY BOIPOCY; CTPYKTYpa
pedepara JOrMYHA; H3YYEHO OOJBIIOE KOJMYECTBO AKTYaJIbHBIX HCTOYHHUKOB,
IrPaMOTHO CJI€JIaHbl CCBHUJIKM Ha HCTOYHUKM; CAMOCTOSITENIbHO TMOAOOpaH SpKui
WUTIOCTPATUBHBIM ~ MaTepuai; cJejdaH OOOCHOBaHHBINM yOEIMTENbHBIM  BBIBOJ;
OTCYTCTBYIOT 3aMe4aHusl o ohopMiIeHHIO pedepara.

2 0ay1a (MM OLIEHKA «XOPOII0») BBICTABIISIETCS O0y4aroleMycsi, €ClIi TeMa
pedepara packppiTa TOJHO U TJIyOOKO, CHAeNaHa TIOMBITKA CaMOCTOSTEIBHOTO



OCMBICTICHUSI TEMBI; CTPYKTYpa pedepara JIOTHIHA; U3y4EHO JOCTATOYHOE KOJTUIECTBO
HMCTOYHUKOB, MMEIOTCS CCHUIKM HAa WMCTOYHUKHU; TMPUBEIEHBI YMECTHBIC MPUMEPHI;
cAeiaH OOOCHOBAaHHBIM BBIBOJA; HMMEIOT MECTO HE3HAYWTEIbHBIE HEIOYETHl B
cojiepkanuu U (min) opopmieHuu pedepara.

1 6aan (UIu OLICHKA «YyA0BJIETBOPUTEIBHO0)») BHICTABIISICTCS O0ydJaroneMycs,
eciu Tema pedepara packppiTa HEMOJHO W (WJIM) B H3JIOKCHHU TEMBI HMEIOTCS
HEOYeThl W OIIMOKH; CTPYKTypa pedepara IOTHYHA, KOJIMUYECTBO HW3YYCHHBIX
HMCTOYHUKOB MEHEE PEKOMEHIYEMOTO, CIACIIaHbl CChUIKM HA MCTOYHUKH;, MPUBEICHBI
oOIue mpuMepsl; BBIBOJ CIelaH, HO WMEET MPU3HAKW HEMOJHOTHI U HETOYHOCTH;
MMEIOTCS 3aMeUaHus K coiepKaHuto U (1iam) odopmiieHnro pedepara.

0 ©OamioB (MIM OIECHKAa «HEYJOBJETBOPHUTEIbHO»)  BBICTABISCTCS
oOyuJarormemMycsi, €Clid CojJepKaHue pedepara MMEeT SBHbIC NMPHU3HAKU TUIaruara |
(wn) tema pedepara HE pacKphiTa M (WJIM) B U3JOKEHUU TEMbl UMEIOTCS TpyObIe
OmMUOKH;, MaTepuall He CTPYKTYPUPOBAH, W3Jaraercsa HEMOCIeI0BaTEIbHO M
COMBYMBO;  KOJHMYECTBO  W3YYCHHBIX  HCTOYHMKOB  3HAYUTEIBLHO  MCHEE
PEKOMEHyeMOT0, HEMPABWJIBHO CACTaHbl CCHUIKA Ha WCTOYHWKU WJIH OHHU
OTCYTCTBYIOT; HE TIPHBEACHBI TPHUMEPHl WJIA TPHUBEACHH HEBEPHBIC IPUMEPHI;
OTCYTCTBYET BBIBOJ WJIM BBIBOJ PacIUIbIBUAT U HEKOHKpETeH; odopmiieHrne pedepara
HE COOTBETCTBYET TPEOOBAHMSIM.

1.3 IIPOU3BO/JICTBEHHBIE 3A/IJA9HU

1. OcHoBBI Teopum Tena000MeHa. TenaonpoBoOAHOCTS.

IIpouzeoocmeennas 3ad0aua Ne 1
OOMypOBKa TIE€YU COCTOUT U3 CJIOEB IIaMOTHOTO, 81, [A=1,14 B1/(M*K)] u xpacHoro,
03, [A=0,76 Br/(M'K)] xupnmya, Mexay KOTOPBIMH pAaCIOJOXKECHA 3achlllka U3
U30JISIIIMOHHOTO MaTepuana, d; =250 M.
OmpenenuTh TEMNOBble MOTEpH wuepe3 | M° TOBEPXHOCTH CTEHKH, eCH Ha
BHYTPEHHEW CTOPOHE MIAMOTHOTO KHpIM4Ya TeMmIeparypa paBHa t,;, a Ha HapyKHOU
CTOpOHE KpacHoro kupnuua t,,. Kakoii Tommmubl moTpeOyeTcs cloil U3 KpacHOTro

KupIin4da, €CJIN O0TKAa3aTbCA OT IMPUMCHCHUA 3aChIIIKHN W3 U30JIAIMHOHHOIO MaTCpHaja IIpH

TE€X JK€ TEeMIIepaTypHBIX YCIOBHSIX M HEM3MEHHOM TEIJOBOM moToke? JlaHHEbIe,
HEO0OXOMMBIC JUTSI pEIIeHUs 3a/1a4 BRIOpaTh U3 Tadu. 1*
Tabnuua 1 — Micxo/iHbIe TaHHBIE K pacueTy

Bapuaut |81, | tyq |Bapuant | s, [twz, M300411MOHHBIN MaTepua
I1 MM | °C I |MMm| °cC Hazpanue Ao=...,.B1/(M-K)
0 80 |1050 0 60 | 90 Cosenut 0,0901+0,000087xt
1 90 | 980 1 60 | 85 | HoBoac6o3yput 0,144+0,00014xt
2 80 1070 2 120| 93 |Auaromut moznot.|  0,091+0,00028xt
3 100| 950 3 60 | 97 | Bepmukyaut 0,072+0,000362xt
4 120|1030 4 125/ 86 | Ac6ocmona 0,120+0,000148xt




Bapuant |8y, |ty |Bapuant| 83, |tw2, M30111MOHHBIN MaTEpHall
I1 MM | °C I |mMm| °cC HasBanue Ao=...,.B1/(M-K)
5 120| 945 5 125| 82 | Ac6orepmut 0.109+0,000145xt
6 80 {1020 6 125| 94 | Ac06030HOJIUT 0,143+0,00019xt
7 90| 990 7 60| 78 Acb6o3ypur 0,1622+0,000169x%t
8 80 (1140 8 120| 89 |/ImaToMHUT MOJIOT 0,091+0,00028xt
9 120|1135 9 60 | 91 | [IIirakoBas BaTa 0,05+0,000145xt
[Ipumeuanue:

* TemnoMaccoo0OMeH: METOAUYECKHUE YKa3aHUS U 3aJaHusl K MPAKTUYECKUM 3aHATUSIM
U CaMOCTOSITENTbHOW padoTe JUIisi CTYyJEHTOB OYHOW M 3a04HOW (HOpMBI OOydYEHHS
Hanpasiieanii noAaroroBku 08.03.01 «CrtpoutensctBo», 08.04.01 «CTpouTenscTBOY,
«TennosHepreTuka W TEMJIOTEXHUKAY,
tertotexHukay / FOro-3am. roc. yH-T; coct.: B.A. Xwmakun, H.C. Ko6Genes, E.M.
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Puc.1. PacuerHnas cxema 3-X CJIOMHOM IUTIOCKOU CTEHKH

5. TenJioBoe u3jay4yeHmue.
IIpouzeoocmeennas 3adaua Ne 2

OnpenenuTth yIeabHBIM JYYUCTBIA TEITUIOBOM MOTOK (] MEXAY ABYMS MHapajuiedbHO
PAaCIOJIOKEHHBIMHM TUIOCKHMH CTEHKAMH, UMEIONUMHU TeMIeparypsl, ty; U ty,. M cTeneHu
YEPHOTHI, € U €2, €CIM MEXKAY HUMU HET dKpaHa. OnpenennTs TaKkKe YIASTbHBIA TEIIOBOM
MOTOK TPU HAJUYMM JKpaHa, q° CO CTENeHbio 4yepHOThl, €’ (cm. Ta6n. [1.4). lanusie,

HEO0OXOIMMBbIC VISl PEIICHUS 3a/1a4u, BbIOpaTh U3 Tab1.2.*
Tabnuna 2 — cxogHbie TaHHBIE K pacyeTy

Bapuant Bapuanr |ty , tw2,
I €1 €, |Marepuan 3xpana 1 oC oC
0 05 0,6 AmoMHEpH 0 200 30
MOJIUPOB
1 055 | 052 Jlaryn 1 250 35
HOJ'II/IpOBaHHaSI
XpoMm
2 0,60 | 0,70 . 2 300 25
HOHI/IpOBaHHBII/I




Bapuant Bapuant twi twa,
I €1 €, Marepuan skpana I oC oC
3 052 | 0,72 AMIOMHHIH 3 350 20
IIEpOXOBaT.
4 0,58 0,74 |JlaTyHb ipoKaTHas 4 400 40
Xpom
5 058 | 0,74 y 4 400 40
MOJIMPOBAHHBIN
6 0,70 | 0,58 Mes 6 500 50
HOJ'II/IpOBaHHaH
7 065 | 0,62 ATIOMHHMI 7 550 55
HIEPOXOBAT
8 075 | 0,73 Jlaryns 8 600 60
HOJII/IpOBaHHaH
9 080 | 0,77 Cranm 9 650 65
HOJII/IpOBaHHaH
8. Cuaoxnplii TemioooMeH. Temromepenada. Pacuer Tenji000MeHHOro
anmapara

Ilpouszsoocmeennas 3a0aua Ne 3
OnpenenuTh MOTEPH TEIUIOTHI KOHBEKIMEH M HM3JIy4eHHeM (OTICIBHO) 3a CYTKH
TOPU30HTAJILHO PACIIONIOKEHHOTO TpyOompoBoga auamerpoM d MM u jmHON | M,

OXJIAXKIaEMOT'0

CBOOOIHBIM MOTOKOM

BO3/IyXa,

€ClIn

TeMIIepaTypa

MTOBEPXHOCTH

TpyOomnpoBoa, t,, TeMneparypa Bo3ayxa B MOMEIICHHUH, t¢ (CTENEHb YEPHOTHI TPYOBI € CM.
M0 CIpaBOYHOU juTeparype). JlaHHble, HEOOXOMUMBIE [JIsi pEIICHUs 3aJadd, B3STh W3

Tabm.3.*
Tabnuna 3 — McxoaHbie TaHHBIC K pacyeTy
Bapu
all_{[T 1\?1:4 i/; Baﬁyll_?HT g"é’ :EE [ToBepXHOCTH TPYOBI
0 | 230 3 0 150 | 15 XKectp Genas crapas
1 | 220 5 1 140 | 20 AcOecTOBBIN KapTOH
2 | 250 7 2 130 | 25 Jlak Genpiii
3 | 240 9 3 120 | 35 Jlak yepHbIii MAaTOBBIM
4 210 11 4 110 25 Kene3o onmHKOBaHHOE
5 | 270 6 5 100 | 20 MacnsiHas kpacka
6 | 340 4 6 190 | 15 Cranb mepoxoBaTas
7 | 320 | 12 7 180 | 10 AJIOMUHHEBAs Kpacka
8 | 360 8 8 170 5 Cranb OKHCTIeHHAs
9 | 300 | 10 9 160 0 UyryH mepoxoBaThlii
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Puc. 2. PacueTHas cxema JiJIsl ONPECICHUS CI0KHON TEII00T a4y
KOHBEKIUEH U U3TyYECHUEM

IIpouzsoocmeennas 3adaua Ne 4

[To ropu3oHTAILHO pacnonoKeHHoH cranbHoi Tpyoe [A=20 B1/(M-K)] co ckopocTbio
W, M/c Te4€T Bo/a, UMeroIIas Temneparypy, t1. CHapyxu Tpyda OXJIaKIaeTCsl OKPY>KAIOIIUM
BO3JyXOM, TeMmIeparypa KoToporo, tz. Onpenenuts KO3QPUIUEHTHl TEIUIOOTAAYN O U 0O,
COOTBETCTBEHHO, OT BOJABI K BHYTPEHHEHW CTEHKE TPYObI M OT HAPYKHOW CTEHKH TPYOBI K
BO3IyXY, a Takke KOd(PPUIMEHT Teruionepeaaun U TeIUIOBOM MOTOK (] , OTHECEHHBIN K 1 M
JUIMHBI TPYOBI, €CIIM BHYTPCHHUH auaMeTp TpyObl paBeH d;, BHemHuit — d,. [laHHbIC,
HEO0OXOIUMBIC ISl pEIICHUS 3a/1a4uH, B3ATh U3 Tabi. 4.*

[Ipu ompeneneHuu o4 U O NPUHATH TEMIIEPATYpPy MOBEpXHOCTEN TpyOH! t,, paBHOM
tw=(t1+1t2)/2.

Tabnuna 4 — cxoaHbie TaHHBIE K PacyeTy

W

Bapuant ty /e BapuanTt t,, d,, MM d,,mMmm

I1 °C [1I1 °C

0 140 0,25 0 18 190 210
1 150 0,36 1 16 180 200
2 120 0,27 2 14 170 190
3 160 0,38 3 12 160 180
4 150 0,19 4 10 150 170
5 190 0,21 5 8 140 160
6 170 0,23 6 6 130 150
7 210 0,42 7 4 120 140
8 200 0,43 8 2 110 130
9 220 0,44 9 0 100 120

~ >, o
{7 A z
BOJda, T,y

Puc. 3. PacueTHas cxema Teruionepeiaun yepe3 HUINHAPUIECKYIO
CTEHKY



IIpouszsoocmeennas 3a0aua Ne 5

Bo1oBO3ay1IHBII HarpeBaTesb BBINOJHEH W3 TpyO nuamerpom 38X3 mm. I'peromtas
cpena - BO31yX, IOJAeTCsl B MEXXTPYOHOE MMPOCTPAHCTBO ¢ TeMIiiepaTypoil t,'. Ha Beixone u3
anmnapara Temrneparypa Bo3ayxa t,'. [lo Tpybam nmporekaeT HarpeBaemas Bojaa pacxoqiom G,
T/4 ¢ HadaJdpbHOW Temmeparypoi t,' m koHeuHoul t"2. KoaddummenTs! termmoormadm ot
BO3/yXa K TpyOaM o; 1 OT TpyO K BOJAE Q.

OnpenenuTh MOBEPXHOCTh HArpeBa ammapara, €CJIM OH MOJIKIIIOUEH M0 MPSIMOTOYHOU
U TPOTMBOTOYHOM CXeMaM. YUeCThb 3arpsi3HEHHsS] MOBEPXHOCTH TPYO: ¢ OJHOW CTOPOHBI -
cioeM Macina TomumHOM 0,1 MM W ¢ aApyrod - Hakumbio ToJMUMHOW 0,5 MM.
TennonpoBomHocts  Macina A,=0,15 Bt/(M'K), makum - A, =175 Bt/(m'K).
TemnonpoBoIHOCTH MaTepHalia TpyO NpuBeAeHa B Ta0II. 5.

KpuBuznoit crteHku TpyObl MOXKHO TMpeHeOpeub. YdYecTh TMOTepU Temia B
OKPYXKAaIOIIYI0  Cpely, KOTOpbIE COCTaBJISAIOT 5%  TEIOoThI, TOJydaeMOoWl BOJIOH
(Quor.=0,05%Q,.). laHHbIC Ui pEUICHUS 33]]a41 B3ATh U3 TaOI. 5.

Tabnuna 5 — cxoaHbie TaHHBIC K pacyeTy

Bapuant Marepuan ty "]t B;LPTH Ga, ay, o,
11 Tpy6 °C | °C|°C|°C| [y |7/ Br/(M* K) |Bt/(M* K)
0 JlaTyHb 340 |280] 20 [150] 0 [1,8] 45 2400
1 AJIOMUHH 350 [250|30[200] 1 [2,0] 30 2200
2 Turan 380 |200 |40 [150| 2 [4,0] 40 3400
3 JlaTyHb 400 30050 [120] 3 6,0 50 4100
4 Menp 420 | 28055 (180] 4 8,0 60 5500
5 Crais 20 450 |280] 60 [190] 5 [25] 65 6300
6 Hepraseiomas | o7 |50 | 65 (140| 6 [50| 35 3500

CTaJIb
7 JlaTyHb 360 |220| 70 [170| 7 [35| 45 2500
8 Menp 500 |350| 80 [215] 8 [3,0] 55 4500
9 Crais 45 300 [190 |75 |160] 9 [32] 36 3200
lBO)IB,Gg, t;;l
BO3AYX,y

l t"y

Puc. 4. PacuetHas cxema Temio0OMEHHOTO anmapara



9. MaccooOmeH.
Ilpouszeoocmeennas 3a0ava Ne 6

Boruncnute KO3QQOUIIMEHT MaccoOTJaud B TMPOIIECCE CYIIKH IMecKa B BO3AYLIHON
KOHBEKTHUBHOH cymmike. CylmiabHBIA areHT - BO3yX C MapamMeTpaMu o MCHXpoMeTpy IC,
°C u tm, °C mepemMeniaeTcsi BI0JIb IOBEPXHOCTH UCTIAPSHHSI CO CKOPOCTHIO W, M/c. [laBneHue
BO3/yXa B CyIIIIKe P, MM PT.CT., JUTMHA TOBEPXHOCTH HcTiapeHus L, M.

[Tpumeuanue: [lpu pemeHuu 3a1a9y IPUHATS:

1) xoapduiment mudpdysun D,=21,6-,10"°m?/c npu HOpMaNBHBIX (HH3MYECKUX
YCIIOBUSIX;

2) KpuTepHaTbHOE ypaBHeHHe s mpouecca cymku Nup=C-Re"Pry? . Gu®13s,
JlaHHbBIE J1s penieHus 3a1a49 B3sITh U3 Ta0I.6 1 7.

Tabnuma 6 — VicxoaHble JaHHBIE K pacyeTy

IToxazanue

Bapuant TICUXPOMETPA P, Bapuant W, m/c €, m
I1 t.°C t,.°C MM PT.CT. II1
0 30 15 735 0 1,20 0,90
1 35 20 740 1 1,30 0,80
2 40 25 775 2 1,40 0,70
3 34 20 750 3 1,50 0,75
4 36 22 760 4 1,60 0,65
5 32 18 765 5 1,70 0,60
6 42 22 780 6 1,25 0,85
7 45 25 785 7 1,35 0,85
8 38 24 735 8 1,45 0,75
9 40 22 785 9 1,55 0,70

HlIxana oyenueanusa: 3 6anibHas.

Kpumepuu ouenuganusa (nudxceciedyrowue Kpumepuu OYeHKU ABIAI0MCA
NPUMEPHBIMU U MO2YI KOPPEKMUPOBAMbCS):

3 0ana (WM OlleHKa «OTJIMYHO0») BBICTABIISICTCS 00yUaroImeMycs, eCiu 3aa4a
pelIeHa NPaBUIbHO, B YCTAHOBIICHHOE IPENOJABATENIEM BPEMS WJIU C ONEPEKEHUEM
BPEMEHHU, MPU 3TOM OOYYAIOIIKUMCS NPEAJIOKEHO OPUTHMHAIbHOE (HECTaHIapTHOE)
peuienue, win Haubosee 3G EKTUBHOE peIlIeHHe, WM Hauboliee paluOHAIbHOE
pelieHue, Wik ONTUMaIbHOE PEIICHHE.

2 6ayu1a (WM OIIEHKA «XOPOI0») BHICTABISAETCS 00ydaroleMycs, €ClM 3a/1aya
pellieHa MpaBUIIbHO, B YCTAHOBJICHHOE MPENOIaBaTeIeM BpEMs, TUIIOBBIM CIIOCOOOM;
JIOMYCKAETCsl HAIMYME HECYIIECTBEHHBIX HEJOUYETOB.

1 6ana (umu OIEHKA «Y/AOBJIETBOPUTEIBbHO)») BBICTABIISICTCS 00yJaroniemMycs,
€CJIM MPU PEIICHUH 33Ja4d JOMYILIEHbl OIIMOKA HEKPUTUYECKOTO XapakTepa U (Uin)
MPEBBIIICHO YCTAHOBJIEHHOE MPENoAaBaTeNIeM BpeMsl.

0 oOamioB (WIM  OIEHKA  «HEYJOBJIETBOPUTEJIbHO»)  BBICTABJISETCS



oOydaroremMycsi, €CJIM 3ajiladya He PEIleHa WIM TPHU €€ PEIICHUU JIOMYIICHBI IPyObie
OIIIUOKH.

2 OUEHOYHBIE CPEACTBA JJIA IMPOMEXYTOYHOM
ATTECTAIIMA OBYYAIOIIIUXCA

2.1 FAHK BOITPOCOB H 3A/JAHHUH B TECTOBOH ®OPME

1 Bomipocsr B 3akpeIToii hopme.

1.1. Yro Ha3bIBaeTCs TEIUIONPOBOJAHOCTHIO?
a) MPOIIECC PACIPOCTPAHECHHUS TEIJIOTHI TOCPECTBOM JIEKTPOMArHUTHBIX BOJIH,
HCITyCKa€MBbIM TEJIOM.
0) mpouecc pacnpoCcTpaHeHusI TEIJIA MPU HENOCPeACTBEHHOM CONIPUKOCHOBEHUH

YacTHUL ¢ PAa3JIMYHOM TeMIIepaTypPOu.

B) IPOIIECC MEPEHOCA TEIJIOTHI MEX/1y TOBEPXHOCTHIO TBEPAOTO TeJa U KUIKOCTHIO
WJIV Ta30M.
I') MpOILEeCC MEPEHOCca TeIUIOTHI OT HArPETOTO TEIIOHOCUTENS K XOJIOITHOMY Yepe3
PAa3aEISAIOLIYIO UX CTEHKY.
1) POIIECC MEPEHOCA TEIUIOTHI ITyTEM MEePEMEIICHHS U MEPEMEIIMBAHUSI YACTHUIL C
pA3JIMYHOM  TEMIIEpaTypOH.

1.2. Tlpu yBnaxxHeHHH KO3(PPUUIUEHT TEIIONPOBOIHOCTH MOPUCTHIX MATEPUATIOB:
a) HE U3MEHSIETCS.
0) yMeHbIIIaeTcsl.
B) YBEJIHYHMBACTCH.
I') 3aBUCHUT OT MHOXECTBA JAPYTUx (HakTOPOB.
1) U3MEHSETCS MPOU3BOJIBHO.

1.3. TennoBoi MOTOK — 37O ...

a) KOJIMYECTBO TEIUIOTHI, IEPEAAHHOE YEPE3 €AUHUILY MJIOMIAIN U30TEPMUUECKOM
ITOBEPXHOCTH.

0) KOJTMYECTBO TEILJIOTHI, IEPETAHHOE YePE3 U30TEPMUUYECKYIO TOBEPXHOCTb.

B) KOJMYECTBO TEIUIOTHI, IEPEJABAEMOE B €AMHUILY BPEMEHH YEPE3 €ANHUILY IIJIOIAIN
MU30TEPMHUYECKOM ITOBEPXHOCTH IMPH IPAJUEHTE TEMIIEPATYPhI, PABHOM €IUHULIE.

I) KOJHMYeCTBO TEILUIOThI, llepeAaBaeMoe B eAMHUIY BpeMeHH yepes
H30TEePMHUYECKYI0 IOBEPXHOCTb.

1) KOJIMYECTBO TEIUIOTHI, IEPEIABAEMOE B €IMHUILY BPEMEHU Yepe3 €IMHULLY TUIOIIaau

MU30TEPMUYECKON MTOBEPXHOCTH.

1.4. Yto Takoe KOHBEKTHUBHBINA TEILIIOOOMEH?
a) MpOolLeCC MEPEeHOca TEIIOTHI OT HAPETOTO TEILIOHOCUTENS K XOJIOIHOMY Yepe3



pa3eNAoNIyI0 X CTEHKY.

0) mpouecc pacpoCTPaHEHUs TEIIOThI MOCPECTBOM JIEKTPOMATHUTHBIX BOJIH,
UCITYCKAE€MBIX TEJIOM.

B) MPOILIECC PACHPOCTPAHEHHUS TeIIa MPU HEMOCPEACTBEHHOM CONPUKOCHOBEHUU
YaCTHI] C Pa3IMYHON TeMIlepaTypoil.

r) mpouecc nepeHoca TemioThl MyTeM NnepeMelleHns U nepeMelinBaHUsA YaCTHIL €
pa3JIMYHON TeMIIepPaTypou.

J1) TIPOLIECC MEePEHOCa TEIUIOTHI MEX/Iy MOBEPXHOCTHIO TBEPIOTO TeJa U KUAKOCTHIO

WA Ta30M.

1.5. YkaxuTte ypaBHEHHE KOHBEKTUBHOM TeruiooTaaun (Heiotona-Pruxmana):
a) Q = Co*F(T/100)".
0) Q= A(dT/dn)F.
B) Q =-A(dT/dn)F.
r) Q=k(t; —tp)F.
n) Q= a(tc - tx)F.

1.6. KoaddumueHT TemiooTnayu - 37o ...

a) KOJIMYECTBO TEIJIOThI, epelaBaeMoe B eJUHUILY BpeMeHH ¢ eIMHUIbI 101N
MOBEPXHOCTHU CTEHKHU K KUJAKOCTU WM ra3y NpHU Pa3HOCTH TeMIepaTyp B OJUH
rpanyc Heabcus niam KeabBuna.

0) KOMMYECTBO TEIUIOTHI, TIEpeIaBaéMOe B €IMHUITY BPEMEHH Yepe3 CIUHUITY TIIOIIATH
HU30TEPMHUYECCKON TIOBEPXHOCTH TIPH TPAJUCHTE TEMIICPATypPhl, PABHOM €IMHUIIC.

B) KOJIMYECTBA TEILIa, IEPEIaBacMOro B €IMHUIY BPEMEHHU Yepe3 CIUHUIY TUTOIIaIH
MTOBEPXHOCTH CTCHKH MPH Pa3HOCTH TEMITEPATyp MEKIY TOPSIUM U XOJIOTHBIM
tertoHocutensiMu B 1 oC niu K.

I') KOJUYECTBO TEIJIOTHI, KOTOPOE MPOXOJAUT B €AMHUILY BPEMEHU Yepe3 CAUHUILY
MTOBEPXHOCTH.

1) KOJMYECTBO TEIUIOTHI, IEPEIaBacMOE B €IMHUITY BPEMEHHU C OJTHOTO TTOTOHHOTO

MeTpa JUIMHBI TpyOOTpOBO/IA.

1.7. Yto Takoe cBOOO HAS KOHBEKIIUA?

a) JBIDKEHUE KUAKOCTH (WM Ta3a) MoJ| ACMCTBUEM BHEUTHUX MOOYIUTENEH TTOTOKA,
HaIlpuMep, Hacoca, BEHTWISITOPA WM KOMIIpeccopa U Ip.

0) ABMIKeHMeE KUAKOCTH (MJIM ra3a) BCJeACTBHE PA3HOCTH IJIOTHOCTEN HArpeThIX
U XOJIOJAHBIX YACTel JKUAKOCTH (MJIM ra3za), 00ycJOBJIeHHOE PA3HOCTHIO
TeMIeparTyp, Nnoj JAeiicTBUeM CIWJI ITPABUTAIUM.

B) JBIKECHHE KUIKOCTH (MJIM ra3a) CIOKOMHOE, apaieibHOCTpyHHOE, 0€3 BUXPEBBIX
MTOTOKOB.

T) JBWIKEHUE KUIAKOCTH (UK Ta3a) OypJisiiee, ¢ 0eCmopsA0YHbIM MepeMeIiBaHIEM



CJIO€B KUAKOCTHU (MJIM Ta3a), C BUXPEBBIMU MOTOKAMU
1) NBYDKCHHE KUIKOCTH (WUIA Ta3a) B HAMIPABJICHUH OT MTOBEPXHOCTH TETIOOOMEHA.

1.8. O pexxuMme TeueHus )KUIKOCTH (I ra3a) CyIsT M0 3HAYCHHIO:
a) kpurepus ['pacroda Gr.
0) kputepus [Ipanatns Pr.
B) kpurepus Peiinosabaca Re.
I) CpelHEeW CKOPOCTH MOTOKa W.
n) kpurepus ['pacroda Gr.

1.9. Vkaxure obnacth 3HaueHu Kputepusi PeitHonpaca Re nns namMuHApHOrO pekuma
TE€UYEHUS B TPyOax KPYIJioro CeUeHUs:

a) Re < 10000.

0) Re > 10000.

B) Re > 2300.

r) Re <2300.

n) 2300 <Re < 10000.

1.10. HazoBuTe BHUA TEIIOOOMEHAa, KOTOPBI BO3MOXKEH B YCIOBHUSIX OTCYTCTBUSA
BEII[ECTBA MEXK/y TeJaMu (B BaKyyme):

a) TerJionepeaavyei.

0) KOHBEKIIUEH.

B) TEIUIOOT/IAuei.

r) Terionepeaavei.

1) U3JIyYeHHeM.

1.11. TermooOMeH U3ITy4EHHUEM - 3TO ...

a) Mpouecc pacnpocTpaHeHus TEIJIOThI MOCPEACTBOM 3JIEKTPOMATHUTHBIX BOJIH,
HCITyCKAeMBbIX TeJIOM.

0) mpolecc nepeHoca TeIIOThl MTyTeM MePEeMEILIEHUS U TEPEMEIIMBAHUS YACTHI] C
Pa3JIMYHON TEMIIEPATYPOA.

B) MPOLECC PACHPOCTPAHEHUS TeIIa PU HEMOCPEACTBEHHOM CONPUKOCHOBEHUU
YaCTUL C PA3JIMYHON TEMIIEPATYPOU.

I') MPOLECC MEPEHOCa TEIIOTHI MEXKAY MTOBEPXHOCTHIO TBEPAOTO TENA U KUIKOCTHIO
WJIU Ta30M.

J) TPOIECC MEPEHOCA TEIUIOTHI OT HAIPETOT0 TEIUIOHOCUTEIIS K XOJIOJHOMY YEpPE3

Pa3ENSIONIYIO UX CTEHKY.

1.12. JIy4u, koTOpbIE MOTJIONIAIOTCS TEIaMHU U UX YHEPTHUSI MPEBPAIAETCS B TEIIOBYIO,
Ha3bIBAIOTCS TEIJIOBBIMU. Kakue 13 NepeuncieHHbIX HUKE YUYl OTHOCATCS K TEIJIOBBIM?



a) ynpTpadHOIeTOBBIE.

0) cBeTOBBIC H MHppPaAKPACHBIE.
B) PEHTTEHOBCKHE.

I') MHKPOBOJIHBI.

1) TamMma-JIy4u.

1.13. Yto Ha3bIBaETCs CIOKHOM TEIUIOOTHAYEH?

a) MpolecC MEPEeHOCca TEIIOTHI MEXIY MOBEPXHOCTHIO TBEPJOTO TEIA U KUIKOCTHIO
WJIM Ta30M.

0) mpolecc nepeHoca TEIIOThl OT HArPETOro TEMJIOHOCUTEIIS K XOJIOAHOMY Yepes
PA3aAETAIONLYIO UX CTEHKY.

B) NPOLECC MEPEHOCcAa OT MOBEPXHOCTH TBEP/AOI0 TeJIa K ra3o00pa3Hoi cpeje,
OCYLIECTBJIAeMbINl COBMECTHO KOHBEKI[UEH U U3JIyUYeHHEM.

I') MPOIIeCC MEePEHOCca TeIUIOThI IyTeM IepeMEIIeHUS U MIEPEMEITMBAHMS YaCTHI] C
Pa3JINYHON TEMIIEPATYPOMA.

1) IPOILIECC PACHPOCTPAHEHUSI TEMIOTHI TOCPEACTBOM AJIEKTPOMArHUTHBIX BOJIH,
HCITYCKaEMBbIX TEJIOM.

1.14. Ykaxure hopmyiy JIsl pacueTa yAeIbHOTO TEIJIOBOrO MOTOKA (, BT/MZ, CJIOKHOU
TEMJI00TIaueH:

a) = g,,"C,-[(T1/100)* - (T»/100)"].

6) q=(Md)(T1—To).

B) q=K(t —t).

r) = o(tc - tk) + £,p"Co°[(T1/100)* — (T»/100)].

n) q = o(tc - tx).

1.15. Yro Ha3pIBaeTCs TEIIONEpeaauei?

a) MpolIecc MepeHoca OT MOBEPXHOCTH TBEPAOTO Teja K ra3000pa3Hoi cpejie,
OCYIIIECTBIISIEMBIA COBMECTHO KOHBEKIIMEU U U3ITYUYEHHUEM.

0) mpolecc nepeHoca TeIIOThl MEXKIY MMOBEPXHOCTHIO TBEPAOTO Tejla U KUIAKOCThIO
WJIA Ta30M.

B) MPOIIECC PACIIPOCTPAHECHUS TEILJIOTHI MOCPEICTBOM AJIEKTPOMATrHUTHBIX BOJIH,
HCITyCKAEMBIX TEJIOM.

r') MNPOLECC MePEeHOCca TEIUIOTHI MyTEM MEPEMEIIECHUS U MEPEMEIINBAHUS YaCTHI] C
Pa3IMYHOM TEMIIEPATypPOH.

1) MpoIece MePeH0ca TEII0ThI 0T HATPEeTOro TeMJIOHOCUTEIS K X0JI0JHOMY Yepe3

pa3aeJsS IOy 0 X CTEHKY.

116 Kakoit cioifi MHOTOCIOMHOM CTEHKHM UMMEeT HauMEHbIIUA KOIPOUITUEHT
TEIIONPOBOAHOCTH?



a) cmoit 1.

/ f,x'/ ’ 0) cJoii 2.

B) BCE PABHBI.
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r) cioi 3.
1) ciou 1 u cioi 3.
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1.17. 'pagueHT TeMIeparypsl - 310 ...
a) BeKTOpPHAasi BeJIHYMHA, HATIPABJIEHHAsI 0 HOPMAJIH K H30TePMUYECKOii

IOBEPXHOCTH B CTOPOHY BO3PaCTaHUs TEMIEPATYPbI H YHCJICHHO PABHAA
NPOM3BOJHOM OT TeMIePaTYpPhbl 110 ITOMY HANIPABJICHUIO.

0) BEKTOpHAas BEJIMYMHA, HAIPABJICHHAS 10 HOPMAJIA K U30TEPMUYECKON TOBEPXHOCTH
B CTOPOHY YOBIBaHMS TEMIEPATYPHI, U YHCIECHHO paBHAs IPOU3BOJAHON OT
TEMIIEpaTyphl M0 3TOMY HaIPaBJIEHUIO.

B) KOJIMYECTBO TEIUIOTHI, KOTOPOE ITPOXOANT B €IMHUILY BPEMEHU YEPE3 CINHULLY
IUIOIIAN TOBEPXHOCTH CTEHKH TOJIIIMHOM B | M pH pa3HOCTH TEMIIEPATyp B OJIUH
rpanyc Llenscns wnm KenpBuHa.

I') KOJUYECTBO TEIUIOTHI, KOTOPOE MPOXOIUT B EAUHUILY BPEMEHH Yepe3 EAUHUILY
MTOBEPXHOCTH.

1) BEKTOpPHAs BEJIMUMHA, HAIIPaBJICHHAs IO HOPMAJIHM K U30TEPMHUYECKON MOBEPXHOCTHU
B CTOPOHY BO3PACTAHMS TEMIIEPATYPHI.

1.18. Ykaxwure popmyiny 3akona Oypsbe:
a) Q =- MdT/dn)F.
6) Q= MdT/dn)F.
B) Q = a(tc - tx)F.
F) Q = k(tl - tz)F
1) Q = Co*F(T/100)".

1.19 Kpurepuit Hyccensra Nu ...
a) XapakTepu3yeT (pU3HUeCKUe CBOMCTBA )KUAKOCTH (MJIM ra3a) U CloCOOHOCTh

pacnpocTpaHeHus TEIJIOThI B )KUIKOCTU (MM rase).

0) xapakTepu3yeT MHTEHCUBHOCTH TEIJIOOTAA4YM HA ITPaHHUIIE )KUIKOCTh (WU ra3)
— TBepAoe TeJIo.

B) XapaKTepU3yeT MNOIbEMHbBIE CHIIbI, BOSHUKAIOIIUE B KUJKOCTH (UJIU ra3e)
BCJICJICTBHE PA3HOCTH IJIOTHOCTEH MX YAaCTHI] M BBI3BIBAIOIIME TaK HA3bIBAEMYIO
CBOOO/IHYIO KOHBEHITHUIO.

I') IPEJICTABIISIET COOOM, OTHOIIEHUE CHUJT MHEPIIMU K CHJIaM BHYTPEHHETO TPEHUS U
XapakTepu3yeT TuIPOAMHAMUYECKUN PEKUM JIBIXKCHUS KUIKOCTH.



1) XapaKTepu3yeT MoA00He Mol JaBICHUS U SBISETCS MEPON OTHOLICHUS CHUIT
JIABJICHUS] 1 UHEPLUMOHHBIX CHIL

1.20. Kpurepuii [Ipanarins Pr ...
a) XapaKTepu3yeT HHTEHCHUBHOCTh TEIUIOOTauu Ha TPAaHUIIE KHUIKOCTh (MK ra3) —

TBEPAOE TEIO.
0) XapakTepusyeT HOJbEMHbBIE CHJIbI, BOSHUKAIOIINE B KHUAKOCTH (UJIU Ta3e)
BCJICJICTBUE PA3HOCTH INIOTHOCTEN X YACTHUIL U BBI3BIBAIOIIME TAK HA3bIBAEMYIO
CBOOOJHYIO KOHBEKIIHIO.
B) Xapakrepu3yeT (pM3nuyecKue CBOMCTBA 'KUAKOCTH (MJIM ra3a) U CocoOHOCTh

pacnpocTpaHeHHs TeIVIOThI B dKMIAKOCTH (MJIM rase).
I) XapakTepU3yeT MoJo0He Mo TaBJICHUS U ABIISIETCS MEPOH OTHOLIEHUS CUIT

HaBJICHUA U MHCPHUOHHBIX CHJI.
I[) npcacTaBJIsACT C060ﬁ, OTHOHMICHUC CHUJI HHCPIOHUH K CUJIaM BHYTPCHHCTO TPCHUA U
XapaKTCPU3YyCT FI/IIIpOIII/IHaMI/I‘-IGCKI/Iﬁ PCKUM ABUKCHUS JKUAKOCTH.

1.21. Kpurepuii ['pacroda Gr ...
a) XapakTepHu3yeT MoA00Ue MoJeH JaBJICHUS U SBISIETCS MEPOU OTHOLICHUSI CUIT

JIABJICHUS 1 MHEPIUOHHBIX CHJL.

0) mpencraBigeT cOOOW, OTHOLIEHUE CUJI UHEPLUU K CHUJIaM BHYTPEHHETO TPEHUS U
XapaKkTepU3yeT IUIPOIUHAMUYECKUIN PEXXUM JBUKEHUS KUIKOCTH.

B) XapaKTepu3yeT MOJAbEeMHbIe CWJIbl, BOSHHKAONUIHE B *KUAKOCTH (WJIH rase)
BCJIE/ICTBHE PA3HOCTH IJIOTHOCTEH MX YaCTHI M BbI3bIBAIOLINE TAK
Ha3bIBAeMYI0 CBOOOTHYI0 KOHBEKIIHIO.

I') XapakTepu3yeT (pu3nyeckre CBOMCTBA KUIKOCTH (WM ra3a) U CHOCOOHOCTh
pacnpocTpaHeHUs TEIUIOThI B )KUJIKOCTU (UJIH rase).

1) XapakTepu3yeT MHTEHCHUBHOCTD TEIUIOOTIA4M HA TPAHUIIE KUAKOCTH (WK Ta3) —
TBEPAOE TEJO.

1.22. Yxaxure obnacts 3HaueHui kputepus Peiinonbaca Re ais TypOyneHTHOTO pexxuma
TEUYEHUS B TPyOax KPYIJIOro CEUEHUS:

a) Re <2300.

6) Re > 2300.

B) Re < 10000.

r) Re > 10000.

1) 2300 < Re < 10000.

1.23. Ykaxute o0nacTh 3HaUCHUN KpuTepus PeiiHonbaca Re s mepexogHoro pexuma

TEUYEeHUS B TpyOaxX Kpyriaoro CeYeHHs:
a) 2300 < Re < 10000.

0) Re <2300.



B) Re > 2300.
r) Re < 10000.
m) Re > 10000,

1.24. Yto mnpuHUMAIOT 3a OMNpENECSIOMMNA JTUHEHHBIM pa3smep (o mpu MONEepeyHOM
OMBIBaHUM TPYObI TEIUIOHOCUTENIEM B UMciax noaoous (Hampumep, Re = welo /v,
Nu = asLo /A , Gr = g*B*AteL0%/ v):

a) BHYTPEHHUN TUaMETp TPYOBHI.

0) ITUHY TPYOBI.

B) HAPYKHbIH AMaMeTp TPYOblI.

T') SKBUBAJICHTHBIN TUaMETP TPYOBDI.

1) BEICOTY TPYOBL.

1.25 AGCOIIOTHO YEPHBIM HA3BIBAETCS TEJIO, €CIIH ...
a) BCs MaJaromiasi JIy9ucTasi SHEPIrus MOJHOCTHIO MTPOXOIUT CKBO3b TEIO.

0) Bcs Majaomias Jy4yucTasi FHePrusi MOJHOCThIO NMOTJIONIAETCS TEJI0M.

B) BCsI Majaromas JIyqucTas SHEPTHUs MOJTHOCTBIO OTPaXKaeTCs TEJIOM.

I') TOTJIOMIATENbHAS CIIOCOOHOCTD TeJIa HE 3aBUCHUT OT JUIMHBI BOJIHBI.

J1) BCS TaIaroIias JIy9ucTas SHEPTUsl YaCTHIHO TOTJIOMASTCS TEIOM, YaCTHIHO
MPOXOJNUT CKBO3b HETO, YACTHYHO OTPAKACTCS TEIIOM.

1.26. AGCOIIOTHO O€JIBIM Ha3bIBAETCS TEJIO, ECIU ...
a) TOTJOIaTeNIbHas CIOCOOHOCTh TeJla HE 3aBUCHUT OT JIJTMHBI BOJTHBI.

0) Bcs majarolas JIy4ucTas SHEprusl YaCTUYHO MOTJIOUIAeTCs TEJIOM, YaCTUYHO
IIPOXOJIUT CKBO3b HErO, YACTUYHO OTPAXKAETCS TEJIOM.

B) BCS MAJAIOLIAs TyYUCTask SHEPTUS MOTHOCTHIO MPOXOIUT CKBO3b TEIIO.

I') BCs MaJaolast JIyducTas SHEPTHs MOJHOCTHIO MOTJIOMAETCS TEIOM.

) BCS MAJAK0UIASA JTYYHUCTAsA IHEPTUs MOJHOCTHI0 OTPAKaeTCs TeJIOM.

1.27. AGCOMIOTHO MTPO3PAYHBIM HA3bIBACTCS TEJO, €CIH ...
a) BCs NAAAI0IIAS JIYYHCTAs JHEPT Ul MOJHOCTBHIO OTPAMKAETCS TEJIOM.

0) moryomareabHasi CIOCOOHOCTh TeJIa HE 3aBUCHT OT JJTMHBI BOJIHBI.

B) BCS MAJAIONIas TyYUCTas SHEPTUS YACTUIHO TMOTJIONIACTCS TeIOM, YaCTUYHO
MPOXOJUT CKBO3b HETO, YACTHYHO OTPAXKACTCS TEIIOM.

') BCS IMaJIafOIIast Iy9UCTast SHEPTHS TIOTHOCTHIO TPOXOIUT CKBO3b TEIO.

1) BCS TIAJaromias JIy4ucTast SHEPTHUs MTOJTHOCTHIO TMOTJIONIACTCS TEIOM.

1.28. Ykaxure ypaBHEHHUE TEIUIONEPEAAYU:
a) Q =Kk(t; — t,)F.
6) Q= a(tc - tx)F.
B) Q = g,"Co-[(T1/100)* — (T2/100)*]-F,.



r) Q= \od)(t —t)F.
n) Q= (Ty— To)F/[(1/2h)In(d2/dy)].

1.29. Vxaxwure dpopmyiny ams pacueta kodpdunnenta temonepenayu (k) mms miockoi
CTCHKH:

a) k= 1/oy +Z(31/M) + 1/ay.

0) k= 1/[1/(ay-dy) + Z(1/2Ai)-In(dj/di) + 1/(0-d2)].

B) k=1/[1/ay +X(6i/M) + 1/a;].

r) k= 1/(0y:dy) + Z(1/2A1) In(dj/di) + 1/(ay-dy).

n) k= Q/(F-At).

1.30. Ykaxure popmyiy mist pacdera koddduruenta Teruionepenayn (k) ps
IIWTHHIPHYECKON CTCHKH:

a) k=1/[1/a; +Z(1/M) + 1/a3].

0) k=1/[1/(ay-dy) + Z(1/24i)In(dj/di) + 1/(ay-d,)].

B) k= 1/ay +X(di/Ai) + 1/ay.

r) k=1/(ay-dy) + X(1/2Ai)-In(dj/di) + 1/(ay-dy).

n) k= Q/(F-At).

1.31. 3nak "munyc" B 3anucu 3akoHa Dypbe BRIpaKACT:
a) 4YTO BEKTOP IJIOTHOCTHU TEIJIOBOT0 MOTOKA HANPABJIEH MPOTHBOMOJIOKHO

BEKTOPY TI'PaJHEHTA TeMIIePaTypPbl, T.€. B CTOPOHY YMeHbIIIeHUs] TeMIIepaTypbl.
0) 4TO 4em OOJIbIlIe TPAUECHT TEMIIEPATyphl, TEM MEHbIIIE IJIOTHOCTD MOTOKA TeTlIa.
B) 4TO KOA(h(UIIMEHT TETJIONPOBOHOCTH OTPUIIATEIICH.

) 9TO TEIJIO MepenaeTcsl OT HAarpeThIX Tel K 00siee XOJI0THBIM.
J1) 4TO IUTOTHOCTH TEIIJIOBOTO IMOTOKA BCETa OTPHUIATEIbHAS BETMYHHA.

1.32. KoaddummenT remmonpoBogHoctr A, BT/(M°K) xapakTepusyer:
a) MHTEHCHUBHOCTb COOCTBEHHOT'O U3yUYEHUs Tea.

0) MHTEHCHUBHOCTH TEIUIOOOMEHA MEXKTy TTOBEPXHOCTHIO T€JIa M CPEIOM.

B) CIMOCOOHOCTH BelleCTBA MepeaaBaTh TEIJIOTY.

I') CKOPOCTh U3MEHEHHUS TeMIIepaTyphbl B HECTAI[MOHAPHBIX TEIJIOBBIX MPOIIECCaX.

1) CIIOCOOHOCTH TeJa MOTJIONIaTh TETUIOTY MPU U3MEHEHHUH TEMIIepaTyphl TeIa Ha OIUH
rpanyc Lenbcus nnu KenpBuHa.

1.33. Kpurepuii Peiinonbaca Re ...
a) XapakTepu3yeT MHTEHCUBHOCTH TEIUIOOTIaYM Ha IpaHUlE )KUIKOCTh (MJIU ra3) —

TBEPJI0€ TEJIO.
0) XxapakTepuszyeT nogo0ue NoJeil TaBIeHHs U SIBJISIETCS MEPOH OTHOILIEHUS CHII
JaBJICHUS U UHEPLMOHHBIX CHJL.
B) XapakTepusyeT (pU3n4YecKrue CBOMCTBA HKUAKOCTH (UJIM ra3a) U CIIOCOOHOCTh



pacnpoCTpaHEHUs TEIUIOTHI B )KUJIKOCTHU (WM ra3e).

r) mpeacTaBJisieT c000ii, OTHOIIEHHE CHJI HHEPLIMHU K CHJIaM BHYTPEHHEr0 TPpeHHusl
U XapakTepu3yeT rHAPOANHAMUYECKHI Pe:KUM IBHKECHUS KUIKOCTH.

1) XapakTepU3yeT MOJIbEMHBIE CUIIbl, BO3HUKAIOLIUE B )KUJKOCTH (MM ras3e)
BCJIEICTBUE PA3HOCTH IUIOTHOCTEH MX YaCTHUIl U BBI3BIBAIOIIME TAK HA3BIBAEMYIO
CBOOO/IHYIO KOHBEKIIHIO.

1.34. Kakue KpuTepuu TEIIOBOTO MOA00MS BXOAST B KpUTEPUATHLHOE YpaBHEHUE TIPU
BBIHYKJICHHON KOHBEKIUU?

a) Nu =f(Re, Gr, Pr).

0) Nu = f(Eu, Pr).

B) Nu = f(Gr, Pr).

r) Nu =f(Re, Gr).

a) Nu =f(Re, Pr).

1.35. Kakue kpuTepun TeIIOBOTO MOI00MS BXOIST B KpUTEPUAIBHOE YpaBHEHUE MPU
CBOOOTHOM KOHBEKITUN?

a) Nu=1f(Gr, Pr).

0) Nu = f(Re, Pr).

B) Nu = f(Re, Gr).

r) Nu =f(Re, Gr, Pr).

) Nu = f(Eu, Pr).

1.36. Yto npuHUMAIOT 32 ONpEeTSIOMNNA TMHEHHBIN pa3Mep (0 B YuCiIax mo100us npu
TEYEHUU TETUIOHOCUTEIS BHYTpH TpyOs! (Hampumep, Re = welo /v, Nu=aslo /A, Gr =
geBeAteL0’/ V7):

a) JUIMHY TPYOBI.

0) Hapy>XHBbII TUaMETp TPYOHI.

B) BHYTPECHHHMH AMaMeTp TPYObl.

I') SKBUBAJICHTHBINA JUAMETpP TPYOBHI.

J1) BBICOTY TPYOBI.

1.37. Uto npuHUMAIOT 3a ONPEIEIISIONIYIO TeMIIepaTypy to A TEITOPU3NIECKUX
CBOICTB TerioHocurens - p, Cp, A, |,V - Ipu pacueTax TypOYJIEHTHOIO IOTOKa BHYTPHU
TpYOBI:

a) TeMIiepaTypa CTEHKH TpyOsbl tC.

0) TemmnepaTrypa TeNnJIOHOCUTEJSI BAAJIU OT CTEHKH tiK.

B) CpeIHAsS TeMIlepaTypa MOrpaHuyHoOro cios ti.c. = (bk + tc)/2.

I') pa3HHIA TEMIIEPATYP TEIUIOHOCUTENS BAAJIU OT CTEHKH LK U CTEHKH TPYOHI tc:
to = |tx-tc|.

1) CyMMa TeMIIeparyp TEIJIOHOCUTENS BAAIU OT CTEHKHU tK U CTEHKHU TPYyOB! tc:
to =tk + tc.



1.38. Uto npuHUMAIOT 3a ONPEEISIONIYI0O TeMIIepaTypy to A TeITOPU3NIECKUX
CBOMCTB TeIIoOHOCUTEN - p, Cp, A, W,V - TpH pacyeTax BI3KOCTHO-TPABUTALIUOHHOTO
MIOTOKa BHYTPH TPYOBI:

a) TeMmmeparypa CTeHKHU TPYyOHI tc.

0) TemmepaTypa TEIUIOHOCUTEIIS BAAJIN OT CTEHKH bXK.

B) CpeIHsis TeMIIePaTypa MOrPAHUYHOrO a0 tm.c. = (tk + tc)/2.

I') pa3Hulla TeMIIepaTyp TEIUIOHOCUTEINS BAAJIU OT CTEHKHU HK U CTEHKH TPYOBH! tc:
to = |tk-tc|.

1) CyMMa TeMIIepaTyp TEIJIOHOCUTEIS BAAIHN OT CTEHKH tK U CTEHKU TPYOBI tc:
to =tk + tc.

1.39. CepbIM Ha3bIBaeTCS TEJIO, €CIH ...
a) BCs MaJarolias Ty4ucTasi SHEPTUs YaCTUYHO MOTIIOMIACTCS TEIOM, YaCTUIHO

MpOoXOoaUuT CKBO3b HCT'O, HACTHUYHO OTPAXKACTCA TCIIOM.
6) BCA IMTagaromiasa JIYIUCTasd SHCPIUsA ITIOJITHOCTBIO OTPAXKACTCA TCIIOM.
B) BCA ITaaaromasg JIyducTasa SHCPIruA IOJIHOCTBIO ITPOXOJUT CKBO3b TCIIO.
F) BCA IMagaromas JIYIUCTad SHCPIUA ITOJITHOCTBIO ITOTIOIIACTCA TCIOM.
Il) noryiomarTeJabHas CIIOCOOHOCTD TeJIa He 3aBHUCHUT OT JJINHBbI BOJIHBI.

1.40. CreneHbI0 YEPHOTHI TeMA (€) HA3BIBACTCS:
a) OTHOlIeHMe MJIOTHOCTEeH moToKka usaydenus E ceporo Tesia u abconoTHo

yepHoro teaa Eo.

0) OTHOIIIEHUE TTOTOKA U3IYYESHUS, TIOTJIOMIEHHOTO TesioM Qa, KO BCEMY MOTOKY
U3IIy4eHUs, MajarouemMy Ha teao Qo.

B) OTHOIIIEHHE MOTOKA U3JIYyYEHUs, OTPAKEHHOTO TeJIoM Qr, KO BCEMY MOTOKY
M3JIy4YeHUs, Majaaromemy Ha teno Qo.

I') OTHOIIEHHUE MOTOKA U3TYyYEHHUsI, MPOIIEIIEro CKBO3b Tesio Qd, Ko BceMy MOTOKY
W3JIy4eHus, najarouemMy Ha teso Qo.

J1) OTHOIIIEHUE MJIOTHOCTU NOTOKA U3nydeHus E K ruiomaam uznydaromniei
moBepxHOCTH Tena F.

1.41. Yxaxure hopmyny 3akona Credana-bonpimana:
a) Amax-T=2,9-107.
0) Eo=E/A=1(T).
B) Eo =Co(T/100)".
r) E =¢Eo.
n) Iy = In-cos(y)

142. Vxaxute Qopmyny s ONpeAeNeHHus TEPMHUYECKOTO  COMPOTUBIICHUS

teronepeaaye (R) miockoit cTeHku:
a) R=1/[1/0q +Z(81/A1) + 1/ay].



6) R =1/a, +Z(3i/) + 1/a,.
B) R = 1/(0a-0y) + Z(1/2i)-In(dj/di) + 1/(0-dy).

) R = 1/[1/(0x-0y) + Z(1/20i)-In(dj/di) + 1/(0p-0)]-
m) R = (F-A/Q.

1.43. VYxaxute QopMmylny s ONpeAeNieHUs TEPMHUYECKOTO  COMPOTUBIICHUS
terionepenaye (R) nunuHaprueckoil CTeHKU:

a) R = (F-At)/Q.
6) R = 1/[1/ag +X(81/M) + 1/ay].

B) R = /oy +Z(3i/Ai) + 1/oy.

r) R = 1/(ardy) + Z(1/240)In(dj/di) + 1/(02-d,).
m) R = U[1/(0g:0y) + Z(1/2i)-In(dj/di) + 1/(0p-0)]-

1.44. C xako¥ CTOpOHBI IIJIOCKOH MTOBEPXHOCTH YCTAaHOBKA pedep MO3BOJIUT B
HauOOJIBIICH CTENEHU UHTCHCU(DHUITUPOBATH TEILIoNepeaaqy?
a) HE MOBIMAET Ha TeIIoNepeaauy.

0) TMOBIHUSET, €CJIM TOJIBKO KOI(POUIIUEHTHI TEIIIOOTIAYN PABHBI.
B) CO CTOPOHBI 00JBIIET0 KO3P(UIHUEHTA TEIIIOOTIAUH.

T') OJIMHAKOBO C JIOOOI CTOPOHHI.

1) CO CTOPOHBI MeHbINEro K03 GUIHEHTA TEMJI00TIA M.

1.45. Yrto Ha3bIBaETCS U30TEPMUUYECKON TOBEPXHOCTHIO?
a) JUHUS, OOBEIMHSIONIAS TOUYKHU TeJla C Pa3IMYHON TEMIIEpaTypoOil.

0) MOBEPXHOCTDH, 00beIUHAIOIIAS TOYKH TeJIa ¢ OIMHAKOBOM TeMIlepaTypoi.
B) MOBEPXHOCTh, OOBEIUHSIIONIAS TOYKH TeJa C PA3JIMUHON TeMIepaTypoil.

I') TIOBEPXHOCTH, OOBEIUHSIONIAS TOYKHU Tella C OJMHAKOBBIM JaBICHUEM.

1) TOBEPXHOCTH pazjena (a3 MeKIy )KUIKOCTHIO (UM Ta30M) U TBEPABIM TEJIOM.

1.46. Yrto Ha3bIBaeTCS TEIJIOU3O0JIAIIMOHHBIMU MaTepuaiaMu?
a) MarepuaJbl ¢ KO3PPUUNEHTOM TelonpoBogHocTu A menee 0,25 Br/(M*K).

0) Marepuaibl ¢ KO3PGUIIUEHTOM TETUIOMPOBOIHOCTH, A paBHbIM 0,25 B1/(M*K).
B) MaTepuaibl ¢ k03P PUIMeHToM TeronpoBogHocTH A 6omee 0,25 Bt/(Mm*K).
r) Marepuaibl ¢ KO3pUIHEHTOM TermnonpoBogHOCTH A MeHee 0,75 Bt/(m*K).
1) Marepuaisl ¢ KoahduireHToM TerionpoBoaHoctu A 6onee 0,75 Bt/(M*K).

1.47. Yrto Ha3pIBaeTCs rPAaHUYHBIMU YCIOBUSMHU MEPBOTO poja’?
a) 3aJaHbl TEMIEpaTypa OKPYKaroOIIeH Cpeibl U 3aKOH TEIIO00OMEHa MEXKTY

ITOBEPXHOCTHIO TEJIA U OKPYKAKOLIEH CPEION.

0) pacmpeneneHue MIOTHOCTH TEIJIOBOTO MOTOKA HA TMIOBEPXHOCTH Teya Jisl JIF000TO
MOMEHTA BPEMEHHU.

B) pacnpejesieHne TeMIepaTypbl HA OBEPXHOCTH TeJla JJisl JII00r0 MOMEHTAa



BpEeMeEHHM.

I) 3aJaHbl TEMIEPATYPbl CONPUKACAIOIINXCS NTOBEPXHOCTEN (OHU PaBHBI MEXKY
co00M1) U TEIJIOBOU MOTOK, MPOXOIAIIMN Yepe3 MNOBEPXHOCTH CONMTPUKOCHOBEHUS
MaTepUaJIOB CTEHKH.

1) pacrpeiesieHue TEMIIEpaTypbl BO BCEM 00bEME Tela B HAaYaJIbHbI MOMEHT

BpPCMCHU.

1.48. Kakume kpuTepuu TEIJIOBOTO MOMOOMS BXOASAT B KPUTEPHAIBHOE YpaBHEHWE IMPHU
CBOOOHO-BBIHYK/ICHHOW KOHBEKITUU?

a) Nu = f(Re, Gr).

6) Nu = f(Re, Pr).

B) Nu = f(Eu, Pr).

r) Nu =f(Gr, Pr).

n) Nu=f(Re, Gr, Pr).

1.49. KosdoduuueHt TtemiooTnayn o B OOHIEM cllydyae 3aBUCUT OT TEMIIepaTypbl
MOBEPXHOCTU tC, TEMMEpaTypbl TEIUIOHOCUTENS ©K, CKOPOCTH TEIUIOHOCHUTENS W,
TEII0PU3NYECKUX CBOMCTB KUAKOCTU: P, Cp, A, i, (HOpMBI U pa3zMepoB MOBEpXHOCTH {1,
€2, £3,... ¥ IOJ0KEHUH B IIPOCTPAHCTBE, MACCHI TeJla m. YTo 31€ech nuiHee?

a) pasMmepsl nosepxnoctu L1, €2, £3,... 1 0JI0)KEHUE B IPOCTPAHCTRE.

0) Temnodusznyeckue cBOMCTBA KUAKOCTH: p, Cp, A, L.

B) Macca Teja m.

r') TeMIIepaTypbl MOBEPXHOCTH tC, TEMJIOHOCUTENS K.

1) CKOPOCTh TETUIOHOCUTEIIS W.

1.50. Tenmootmauei Ha3bIBAETCH ...
a) TPOIIECC MEePEeHOCa TSIUIOTHI MEXTY ITOTOKOM YHIKOCTH (MJIH Ta3a) U CTCHKOM.

0) mpolecc pacnpocTpaHEeHUs TEIIa MPU HEMOCPEACTBEHHOM CONIPUKOCHOBEHUH
YaCcTUIL C PA3JIMYHON TEMIEPATYPOU.

B) MPOLECC PACHPOCTPAHEHUS TEIUIOTHI IOCPEICTBOM 3JIEKTPOMATHUTHBIX BOJIH,
UCITyCKAaEMBIX TEJIOM.

I') MIpolecC NepeHoca TEMIOThl OT HAarpeTOro TEIVIOHOCUTENS K XOJIOAHOMY Yepe3
Pa3IENSAIONLYIO UX CTEHKY.

1) Mpolece MepeHoca TeIIoThl yTeM NepeMelleHns U nepeMellMBAHUA YaCTHIL €
Pa3IMYHON TemMIepaTypoil.

1.51. Yro npuHUMAIOT 3a ONpeesoni TMHEHHBIN pa3Mep (0 B yrciIax no1o0us npu
CBOOOAHON KOHBEKLIUHU BJOJb BEPTUKAIBHOM MOBEPXHOCTH (ITACTUHBI UM TPYOBI) B
HEOTPaHWYCHHOM MpOCTpaHcTBe (Hampumep, Re = welo /v, Nu=a*lo /A, Gr =
geBeAtel,’/ v):

a) JUIMHY.

0) BBICOTY.



B) HAaWMEHBIIUN JUHEHWHBINA pa3zMep.
I') Hapy>KHbII JHAMETP.
1) HauOOJIBIINM JIMHEUHBIN pa3mep.

1.52. Ykaxute yclioBUs JAMUHAPHOTO PEKMMa CBOOOTHOM KOHBEKIIUU MPU TEUCHUU
BJIOJIb BEPTUKAIBHBIX TPYO U TUIACTHH:
a) Re <10000.

6) Re < 2300.
B) 2300 < Re < 10000.

r) 1000 <(Gr*Pr)x <10°.
1) (Gr*Pr)x >10°.

1.53. Ykaxure ycioBus TypOyJIEHTHOTO peKruMa CBOOOTHON KOHBEKIIMH MPU TEUCHHUH
BJ10JIb BEPTUKAIBHBIX TPYO U IJIACTHH:

a) Re < 2300.

6) 1000 <(Gr*Pr)x <10°.

B) (Gr*Pr)x >10°.

r) Re <10000.

1) 2300 <Re < 10000.

1.54. Vxaxure popmyny 3akoHa Kupxroda:
a) Iy =In-cos(y).
6) E =& Co(T/100)".
B) Amax-T =2,9-10",
r) Eo =Co(T/100)".
n) Eo=E/A=1(T).

1.55. Vkaxure hopmyny 3akona Jlambepra:
a) Eo=E/A=1(T).
0) ly = l,-cos(y).
B) Amax-T =2,9-10",
r) E =& Co(T/100)*,
x) Eo = Co(T/100)",

1.56. Ykaxure popmyiny 3akona Buna:
a) Eo = Co(T/100)".
6) E =& Co(T/100)".
B) Eo=E/A =f(T).
r) Amax-T =2,9-10".
n) Ty = l-cos(y).

1.57. C xako#i CTOpOHBI TJIOCKOM MOBEPXHOCTU YCTAaHOBKA pedep MO3BOJIHT B
HanOOJIbIIIEH CTENEHN MHTEHCU(UITUPOBATH TeTUIONEpeaauy?
a) CO CTOPOHBI MEHbIIEr0 KO3(pPuIMEeHTAa TENJIO0TAAYH.



0) co cTOpOHBI OOJNBIIEr0 KOAPPUIIMEHTA TEIIOOTIAUH.

B) OJIMHAKOBO C JIFOOOW CTOPOHBI.

I') HE MNOBJIMSET Ha TEIIoNepeaauy.

1) TIOBIUSET, €CJIH TOJBKO KOI(PPUIIUEHTHI TETIOOT/Ia4l PABHBI.

1.58. C xako#i CTOPOHBI IIJIOCKON TOBEPXHOCTH YBEITUYCHUE CKOPOCTH TETIJIOHOCUTEIIS
MI03BOJIUT B HAHOOJBIIEH CTeeHN HHTCHCU(DUIIMPOBATH TeIUIonepenady?
a) OJIMHAKOBO C JIFOOOI CTOPOHHI.

0) co cTopoHbI 60JBIIETO KO GUIMEHTA TETIIO0TIAYH.

B) CO CTOPOHBI MeHbINEro K03 GUIHEeHTA TEMJI00TIaA Y.

I) HE MNOBJMSET Ha TEIIONEepeaauy.

1) TIOBIUSET, €CJIM TOJHKO KOI(PDHUIIUECHTHI TETUIOOTIaYN PABHBI.

1.59. Ha yTo nmoBiauseT ouncTKa TCHJ’IOHGpGIIaIOIHCﬁ IIOBCPXHOCTHU OT 3anHBHCHHﬁ,
BBIITOJIHACMAA AJIsA I/IHTGHCI/I(bI/IKaI_[I/II/I Tennonepenaqn?
a) IMOBBICUTCA TCPMUYICCKOC COIIPOTUBJIICHUC CTCHKH TCILJIOIIPOBOAHOCTH.

0) MOBBICUTCSI TEPMUUYECKOE COMPOTUBIICHUE CTEHKU TEIJIOOTAa4e ¢ 00€HX CTOPOH
CTCHKH.

B) CHHU3UTCS TEPMUUYCCKOE COMPOTUBICHUE CTCHKH TEIUIOOTAaue CO CTOPOHBI
Oosbiiero ko3¢ duieHTa Terao0TIauu.

I) CHU3UTCS TEPMHUUYECKOE CONMPOTUBJIEHNE CTEHKH TeNJI0NPOBOJIHOCTH.

J1) CHHU3UTCS TEPMHUECKOE CONMPOTUBIICHNE CTEHKH TEIIJIOOTa4€ CO CTOPOHBI
MEHbIIEro Kod(hduireHTa TerIo0T aun.

1.60. YTo Ha3pIBaeTCs TPAaHUYHBIMH YCIOBUSIMU BTOPOTO poja’?
a) pacnpejejieHHe IVIOTHOCTH TEIVIOBOI'0 MOTOKA HA MOBEPXHOCTH Tela /s

JIIO0Or0o MOMEHTA BpPeMeHH.

0) pacrpeneneHue TeMIepaTypbl Ha TOBEPXHOCTH TeJia JiJisk TI000ro MOMEHTA
BpPEMEHU.

B) 3aJlaHbl TEMIIEpATypa OKPYKAIOIICH CpeIbl U 3aKOH TETNTIOOOMEHA MEXITY
MMOBEPXHOCTHIO TEJIa U OKPYKAIOIIENU CPEIOM.

I') 3aJlaHbl TEMIIEPATYPHI COMPHUKACAIOIINXCS TTOBEPXHOCTEH (OHU PaBHBI MEXKTY
co00i1) M TEIIJIOBOM MOTOK, MPOXOISAIINN Yepe3 MOBEPXHOCTH CONMPHUKOCHOBCHUS
MaTepHaNOB CTEHKH.

1) pacmpenesieHne TeMIlepaTypbl BO BCeM 00beMe Tella B HauaJbHbI MOMEHT
BpPEMEHU.

1.61. Yto Ha3bIBaeTCsA TPAHUYHBIMU YCIOBUSMH TPETHETO pojia’?
a) pacmpenesieHue TUIOTHOCTH TETUIOBOTO TOTOKA Ha MOBEPXHOCTHU Tea JIJIsl JIF0OOTO

MOMEHTA BPEMEHHU.
0) pacrpeaeneHue TeMIepaTypbl BO BCeM 00beMe Tella B Ha4aJIbHbI MOMEHT



BPEMEHU.

B) 3a/IaHbI TEMIIEPATYPA OKPYKAKOIIEN cpelbl M 3aKOH TEIJIO00OMeHAa MKy
MOBEPXHOCTHIO TeJIa U OKPYIKaKoIeil cpeaoi.

I') pacrnpeeseHrue TeMIepaTypbl Ha TOBEPXHOCTH Tella JUisl IFo00ro MOMEHTA
BPEMEHHU.

1) 3aJaHbl TEMIIEPATYPhl COMPUKACAIOIIMXCS MOBEPXHOCTEN (OHU PaBHBI MEXTY
co00i1) 1 TEIJIOBOM MOTOK, MPOXOIALINHN Yepe3 MOBEPXHOCTU COTPUKOCHOBEHUS
MaTepHaIOB CTEHKH.

1.62. Yto Ha3bIBaeTCs TPAaHUYHBIMU YCIOBUSIMHU Y€TBEPTOTO poaa?
a) 3aJaHbl TEMIepaTypa OKPY>KarolIei cpeibl U 3aKOH TEII00OMEHA MEKIY

MOBEPXHOCTHIO TeJa U OKpYKaloleh cpesioi.

0) pacmpeneneHue IIOTHOCTH TEIUIOBOTO MOTOKA HA MOBEPXHOCTHU TeJla /sl JIF000ro
MOMEHTA BPEMEHU.

B) pacmpeesieHue TeEMIepaTypbl Ha TOBEPXHOCTH Tella AJis JF000ro MOMEHTa
BPEMEHHU.

I) pacopeneseHue TeEMIEpaTypbl BO BCEM 00bEME TeJla B Ha4albHbIi MOMEHT BPEMEHHU.

) 3aJaHbl TEMIIEPATYPbl CONPHUKACAIOIIMXCH OBEPXHOCTEH (OHN PABHBI MEXKAY
c000ii) ¥ TEIJIOBOM NMOTOK, MPOXOASILIUIA Yepe3 MOBEPXHOCTH CONPHMKOCHOBEHUS
MATEepPHAJIOB CTEHKH.

1.63. TeriooTnaya npu OMBIBAHUM MOBEPXHOCTHU BOJIOM, N0 CPABHEHUIO C TEIJIOOTIAYEH
B BO3J/IyX€, KaK MPaBUIo:
a) ropaszio HUXeE.

0) ropasao BblIlle.

B) OJJHOTO TIOPSI/IKA.

I') OJMHAKOBBI.

J1) HEBO3MOKHO MPECKA3aTh.

1.64. Yxaxure popmyny nmst pacuera kpurepus Peiinonbaca (Re):
a) Re = gepeAtel’/ V2

0) Re = ael/A.
B) Re =v/a.
r) Re=wel /v.

n) Re=wel N

1.65. Ykaxure popmyny nist pacuera kpurepus [ pacroda Gr:
a) Gr = gepeAtel’/ v°.
0) Gr=wel /v.
B) Gr=v/a.
r) Gr=asl/A.



1) Gr=wel/V’

1.66. Ykaxurte ycnoBus JIJAMUHAPHOTO PEeKUMa CBOOOIHOM KOHBEKIIUH MPU TCUCHUU

BJI0JTb TOPU3OHTAILHBIX TPYO U TUTACTHH:
a) Re <2300.

6) 1000 <(Gr*Pr)m.c. <10®,

B) 0,001 <(Gr*Pr)m.c. <1000.
r) Re <10000.

1) 2300 < Re < 10000.

1.67. Ykaxure ycioBus TypOyJICHTHOTO peKrUMa CBOOOTHOW KOHBEKIIMH MPU TCUCHHUH

BOOJIb I‘OpI/IBOHTaJ'H)HBIX TPY6 U IJI1aCTHUH:
a) Re < 10000.

6) Re < 2300.

B) 2300 < Re < 10000.

r) 1000 <(Gr*Pr)x <10°.

1) 0,001 <(Gr*Pr)m.c. <1000.

1.68. Uto mprHUMAIOT 3a ONPEICSISIFOIINIA THHEWHBIN pa3smep (o B yuCIax mogo0us mpu
CBOOOJTHOI KOHBEKIIMH BAOJb TOPU30HTAIBHON MOBEPXHOCTH (TUIACTUHBI WM TPYOBbI) B
HEOTPaHUYEHHOM TpocTpaHcTBe (Hanpumep, Re = welo /v, Nu=aelo /A, Gr =
geBeAteL0’/ V7):

a) JUIMHY.

0) HaMMeHbIIMi JJUHEHHBIH pa3Mep (11 IVIACTUHBI) UM HAPYKHbIA 1MAMETP.

B) BBICOTY.

r') HauOOJIBIIUHN JTMHEHHBINA pa3Mep (1715 TUTACTHHBI) WM HAPYKHBIN JUAMETD.

J1) HauOOJIbIIUM JIMHEWHBIN pa3Mep (IJ1s IJIAaCTUHBI) UM BHYTPEHHUM THaMETD.

1.69. Vkaxure ¢popmyny 3akoHa Ctedana — borpiimana 1u1st cepbix Te:
a) Iy =In-cos(y).
0) Eo =E/A=1(T).
B) Amax-T =2,9-10",
r) Eo =Co(T/100)".
1) E =&Co(T/100)".

1.70. TerioBOM MOTOK M3TyYEHUS MEXKAY ABYMs MapauleIbHBIMU TeJIaMU, UMEIOLUMU
pa3JIMYHbIC TEMIIEPATYPHI, ONpeessercs mno Gpopmyne:

a) Q = enp-Co-[(T+/100)" — (T»/100)*]F;.

6) Q = k(Tl-Tz)F

B) Q= a(tc - tx)F.

r) Q=M38)(Ti—Ty)F.

n) Q= (Ty— To)F/[(L/21) In(d2/dy)].



1.71. Yxaxure oOuryto Gpopmyiy A pacueTa IpUBEIESHHON CTEMEHH YEPHOTHI CUCTEMBbI
Tel (Enp), MEKAY KOTOPBIMH IPOUCXOJHUT TEINIOOOMEH M3IIy4EHHEM:

a) &= 1/[1/e+ 1/ -1].

0) &np = 1/[1eg + Ley +23(1/e,) -(n+1)].

B) & = £1.

F) Enp = 1/[(1/81) + (F]_/Fz)'(l/ﬁg -1)]

1) &y = U[1/es + 1/e; -1].

1.72. Kak uzmeHuTCs 3HaueHrue KodphuireHTa Terionepeaadn, eciii 3aMeHUTh
CTaJIbHBIE TPYOBI Ha MEIHBIE TAKOTO XKe auaMerpa?

a) YMCHBIIIHUTCS.

0) yBeJU4HUTCS.

B) TPAKTUYCCKH HE U3MCHHTCS.

I) HU3MEHHTCS HEMpeaCcKa3yeMo.

1) U3MEHUTCS B Ty WJIH HHYIO CTOPOHY B 3aBUCHMOCTH OT IHaMeTpa Tpyo.

1.73. Kakoit u3 TemnepaTypHBIX Tpa)uKOB COOTBETCTBYET CIIy4ar0: CTalbHas CTEHKA, C
OJIHOM CTOPOHBI MOKPHITA CIIOEM CaXH C TEIIONPOBOAHOCTEIO A = 0,09 B1/(M*K), ¢
JPYTOM CII0OEM HAKHUIIU C TEIIONPOBOIHOCTRIO A = 1,75 B1/(M*K).

At‘ At llt

kY

v
v
v

a) 0) B)

a) TOJIBKO a U B.

0) Bce Tpu rpaduka.
B) B.

r) a.

n) O.

1.74. CranbHOM TEMIONMPOBOJ MPOJIOKEH HA OTKPBHITOM Bo3ayxe. Kak uaMeHurcs
K02 dULIMEHT TerIonepeiaun, eciiu TpyoonpoBoa 00 4yBaTh MOTOKOM BO3yXa?
a) W3MEHUTCS B 3aBUCUMOCTH OT HAIlpaBJICHUs MOTOKA BO3/ayXa.
0) HU3MEHUTCS HEeIMpeACcKa3zyeMo.
B) YBEJHYHUTCS.
I) YMEHBUIUTCS.
1) TPAKTAYECKU HE UBMEHUTCA.

1.75. VYxkaxure BbIpaXEHHUE [JI ONPEACICHUS TEPMUYECKOTO COMPOTHUBIICHUS
UMJIMHIPUYECKON CTEHKHU (1151 TEMJIOMPOBOJHOCTH ).

a) R= /A



6) R= (1/21)*In (d,/d,)

B) R= 1/(d*q)

F) R= 1/(d1*(ll) + (1/27\.)*111 (dz/dl) + 1/(d2*(12).
) R= /0.

2 Bormpocsl B OTKpBITOH (hopme.

2.1 Ilpouecc pacrpocTpaHeHus Teria NPy HEMOCPEACTBEHHOM COMPUKOCHOBEHUH YaCTHII
C pa3IMYHOM TEMIEPATypOil Ha3bIBAETCSA . OTBeT: «TeMI0NPOBOIHOCTHION.

2.2 Tlponecc mepeHoca TEIJIOTHl MyTEM IEPEMEIICHHUs] W MEePEeMEIIMBAHUS YacTHUIl C
pa3IMYHOM TeMIlepaTypor Ha3bIBACTCS . OTBeT: «KOHBEKTHUBHBIM
TEII000MEeH).

2.3 Hpouecc PaclIpoCTpaHCHUA TCIUIOTBI IIOCPCACTBOM OJICKTPOMAIHUTHBIX BOJIH,
HCITYCKAaCMbIM TCJIOM, Ha3bIBACTCA . OtBer: «TelJ10BoOC
H3JIYICHHE).

2.4 Tlporecc mepeHoca TEIIOThI MEXKTY MOBEPXHOCTHIO TBEPJIOTO Teja M KUJIKOCTHIO UIIH
ra3som, Ha3bIBACTCA . OTBeT: «TemaooTaauein».

2.5 Ilpomecc mepeHoca TEIIOTHI OT HArpeToro TEIUIOHOCUTENS K XOJIOJHOMY 4epes
Pa3IENAIONIyIO 170'¢ CTEHKY, Ha3bIBACTCA . Otger:
«TemJionepenavein».

2.6 JIBmwxeHue >KUAKOCTH (WM Ta3a) BCIEACTBHE PA3HOCTH IIJIOTHOCTEH HATPETBHIX U
XOJIOJHBIX YacTe >KMAKOCTH (MM Ta3a), 00YCIIOBICHHOE Pa3sHOCTBHIO TeMIIepaTyp, IO
JEUCTBUEM CHJI TpaBUTallMM, HAa3bIBAETCA . OTtBert:
«CBO0OOJHOM WJIM eCTECTBEHHOM KOHBEKIMEH».

2.7 JIBmKeHre KUAKOCTH (MJTH Ta3a), 00yCIOBIEHHOE JACWCTBUEM BHEIIHUX MO0y IuTENen

MOTOKA, HApUMEp, HAcoCa, BEHTWIATOpA WJIM KOMIIpeccopa W IIp., Ha3bIBACTCH
. OTBeT: «BBIHYK/JICHHO! KOHBEKIH .

2.8 KonudecTBO TEIUIOTHI, MepeaaBacMoe B €IUHUILY BPEMEHH dYepe3 M30TCPMUUYECKYIO
MOBEPXHOCTh, HA3bIBACTCS . OTBeT: «TeII0BbIM MOTOKOM.

2.9 KonnyecTBO TEIUIOTHI, MEpelaBaeMoe B €AMHUILY BPEMEHHM C €IUHUIIBI IUIOLIaau
IIOBEPXHOCTH CTEHKHU K JKUJIKOCTH WJIM ra3y IIpU PasHOCTH TEMIIEPATyp B OJMH Ipanyc
Lenbcus nnu KenbBruHa HAa3BIBAETCS . OTBeT: «K03IPPUIHEHTOM
TEIVIO0TAAY M.

2.10 Konn4ecTBO TEIUIOTHI, TIEpEIaBaeMOe B €IMHUILY BPEMEHU Yepe3 €ANHUITY TUIOIIaIn
M30TEPMUYECKOM IMOBEPXHOCTH, HA3bIBACTCS . Otser:
«IOBEPXHOCTHOM IVIOTHOCTHIO TEIJIOBOI0 MOTOKA.




2.11 Konu4ecTBO TEIUIOTHI, IEpEAaBacMOe B €IMHUILY BPEMEHH Yepe3 eIMHUILY TIOIaan
M30TEPMHUYECKOM TOBEPXHOCTH IPU TPAJUEHTE TEMIIEPATYPhbl, PABHOM E€IWHUIIE,
Ha3bIBACTCSA : Orser: «xk03¢ppunHeHTOM
TEIVIONPOBOAHOCTID).

2.12 KomuuecTBa Teria, mepeaaBaeMoro B €AMHHUIY BPEMEHU Yepe3 €IWHMITY TUIOMIAIN
MOBEPXHOCTH CTEHKU TIPU PA3HOCTH TEeMIeEpaTyp MeEXAy TOpSYUM W  XOJOJHBIM
rerutonocurensmMd B 1 °C wim K, HaswbiBaercs . OTtBer:
«K03(pPUIHEHTOM TeIIonepeaaYm?.

2.13 Bup TeriooOMeHa, KOTOPBIM BO3MOXKEH B YCIOBHUSIX OTCYTCTBHSI BELIECTBA MEXKAY
TenamMu (B BaKyyMme), Ha3bIBaeTCs . OTBeT: «TEmjioBoe
U3J1yYeHue».

2.14 TIpomecc mepeHoca TeIIOTh OT MOBEPXHOCTH TBEPIOTO Tejla K ra3000pa3Hoi cpere,
OCYIIIECTBISIEMbIN COBMECTHO KOHBEKIIUEH u W3JTyYEHUEM, Ha3bIBaeTCs
. OTBeT: «CJI0KHOM TeNI00TAaYe».

2.15 Kputepuii TermoBoro moao0us TEIJIOBBIX MPOILIECCOB, XapaKTEPU3YIOIIUN BIHSIHUC
(U3UIECKUX CBOMCTB JKMJIKOCTH (MJIM Ta3a) U CIIOCOOHOCTh PACIPOCTPAHECHUS TEIUIOTHI B
KUJKOCTH (WJIM Ta3e), Ha3bIBaeTCs KPUTEPUEM WU YHUCIIOM
OtBet: «IIpanaras».

2.16 Kpurepuii TeEmIoBOro MOAOOHS TEIUIOBBIX IPOIIECCOB, XapaKTepU3YIONTUN
WHTEHCUBHOCTh TEIUIOOTAAYd Ha TPAHMIIE JKUIKOCTh (WM Tra3) — TBEpAOE Teo,
HAa3bIBACTCS KPUTEPUEM UJIU YUCIIOM . OtBet: «HycceabTay.

2.17 Kpurepuii TerIOBOro TMOM00OMS TEIUIOBBIX IPOILIECCOB, XapPAKTEPHUIYIOIIHUA
NOJbEMHBIE CHWJIbl, BO3HUKAIOUIME B JKUIKOCTU (WM Tra3ze) BCIEACTBUE PA3HOCTH
IJIOTHOCTEN WX YaCTHI] U BBI3bIBAIOLIME CBOOO/IHYIO KOHBEHLIMIO, HA3bIBAETCA KPUTEPHUEM
WJIA YUCIIOM . OtBeT: «I'pacrodgay.

2.18 Kputepuii TEmaoBOro mojao0us TEIUIOBBIX IMPOIECCOB, MPEICTABISIONMIMN COOOM,

OTHOIIICHUE CHJ MHEPIMH K CHJIaM BHYTPEHHETO TpPEHUS W XapaKTepU3YIOUINN

TUIPOJIMHAMUYCCKHN PEKUM JIBHIKESHHUS JKHIKOCTH, HA3bIBACTCS KPUTEPHEM HJIH YHCIIOM
. OTBeT: «PeHHOJbACAY.

2.19 Teno Ha3bIBaeTCA , €CJIM BCSI TAJAIOLIAS] JIyYUCTasl SHEPTUS
HOJIHOCTBIO noryomaercs TeaoM. OTBeT: «adCoIIOTHO YePHBIMY.

2.20 Teno Ha3bIBaeTCA , €CJIM BCS IMAJA0IIas Jy4YUCTasi SHEPrus
MOJTHOCTBIO OTpaxaercst TesioM. OTBeT: «adCOJMI0THO OesIbIM».

2.21 Teno Ha3bIBaeTCs , €CJI BCSI NAJAIOLLIASL JIyYUCTasi SHEPTUS




IMMOJIHOCTBIO IIPOXOJUT CKBO3b TCJIO. OTBeT: «a0COJIOTHO HPO3PaAIHBIM)).

2.22 Teno Ha3pIBaeTcs , €CIIH IIOIJIOIIaTeNbHast CIIOCOOHOCTH
TeJa He 3aBUCUT OT JIJTMHBI BOJTHBL. OTBET: «CepbIM».

2.23 OtHoIIEHNE IUIOTHOCTEH IMOTOKA H3JIYUCHUA E CEporo TCjia K INIOTHOCTHU ITOTOKa
a0COJIFOTHO 4CpHOro TCiia EO, Ha3bIBACTCA . OTBeT: «CTENneHbIo
YEPHOTHI».

2.24 OtHOllEHUE TOTOKA HM3ITy4YEHHUS, MOTJIOMIEHHOTO TeloM (Qa, KO BCEMY IOTOKY
U3JIy4CHHUs, TajnaronieMy Ha Teno Qp, HasbiBaeTcs (Kakoit?)
CIOCOOHOCTHIO Tena. OTBET: «IOIJIOIATEIbHOI.

2.25 OTHOIIEHUE TIOTOKA HW3JIYYCHHS, OTpakeHHOro TtemoM Qg, KO BCEMY IIOTOKY
U3IydeHUs, TanammeMy Ha Telo Qo, HaspiBaeTcs (Kakom?)
CrocOOHOCTHIO Tenna. OTBET: «OTPaKATEIbHOW».

2.26 OTHOIIEHUE MOTOKA W3IIyYEHHs], MPOIIEIIIET0 CKBO3b Telo Qp, KO BCEMY IMOTOKY
U3JIy4CHHUs, TajnaronieMy Ha Telno Qp, HasbiBaeTcs (Kakoit?)
CIOCOOHOCTHIO Tela. OTBET: «IMPOILYCKHOW».

2.27 TloBepxHOCTb, OOBEHNMHSIONIAS TOYKA TeJla C OJMHAKOBOM TeMIiepaTypoil,
Ha3bIBACTCS (kaKom?) ITIOBEPXHOCTBIO. Otger:
«H30TEPMHYECKOI».

2.28 BemnuwHa, XapakTepu3ylomlas CKOPOCTb HM3MEHEHHsS  TeMIepaTypbl B
HECTAIIMOHAPHBIX  TEIUIOBBIX  TpoIleccax, HaszbiBaeTcsa KodduimeHTom (4ero?)
. OTBeT: «TeMIIePaTypoNnpPoOBOIHOCTI.

3. Bonpockl Ha ycTaHOBIIEHHE TIOCTET0BATEIHHOCTH.

3.1 BriOepere mNpaBUIBHYIO MOCIEIOBATEILHOCTh MPOIECCOB TEIUIONEpeaaud MEXITy
JIBYMSI TEIUIOHOCUTEIISIMU Yepe3 TBEPYIO CTCHKY:
1) TerI000MeH TETIONPOBOAHOCTHIO B TBEPIOH CTCHKE;
2) KOHBEKTHBHAs TEIJIOOTIa4a OT TBEPIOW CTEHKH K HarpeBaeMOMY TEILLIOHOCHTEIIO;
3) KOHBEKTHBHAs TEIJIOOT/Ia4a OT TBEPJIOH CTCHKH K HArpEBarOIIEMy TEIUIOHOCUTEITIO;
4) KOHBEKTHBHAs TEIIOOT/Ia4ya OT HAIPEBAIOILET0 TEIJIOHOCUTEIIS K TBEPIOU CTEHKE;

5) KOHBEKTHBHAs TEIUIOOTa4ya OT HarpeBaeMOIo TEINIOHOCUTEIIS K TBEPAOH CTCHKE.
OtBet: 4,1, 2

3.2 BeiOepere npaBWIbHYIO MOCIEA0BATEILHOCTD MPOIECCOB TEINIO0OMEHA U3ITYyYCHUEM
1) npeBpaieHue BHYTPSCHHEH SHEPTrUU M3JIyYaOIIEero Teja B IYYUCTYIO SHEPTHIO B
BUJIC DJICKTPOMATHUTHBIX BOJIH;
2) mpeBpaleHNe JIyYUCTON SHEPTUHU B BHJIE SJCKTPOMArHUTHBIX BOJH BO BHYTPEHHIOIO
SHEPIUIO TeJa, MOTJIOMIAIOIIETO TEMIOBOE U3TyUCHHE,;
3) pacnpocTpaHeHHe B ra3000pa3HOi Cpe/ie TEIIOBOT0 U3IYUYCHHS TOCPEICTBOM



AJIEKTPOMATHUTHBIX BOJIH,

T') MpeBpaIieHue JIYIHCTOW SHEPTUN B BUJIC SJICKTPOMATHUTHBIX BOJH BO BHYTPEHHIOIO
SHEPrHIO Tella, H3Ty4aloIIero TeIIOBOEe U3IIyYCHHUE;

1) TEMJI000MEH TEIIONPOBOAHOCTRIO B Ta3000pa3HOM cpelie.

OtBeT: 1, 3,2

3.3 IlapocunoBas ycraHOBKa, paboTaroiias Mo HUKITy PeHkWHa, BKJIIOYaeT B ceOs
OCHOBHOE 000pyJI0BaHKE, padOTArOIIEe B CICIYIOIICH MOCIEA0BATEILHOCTH:

1) koHaeHCaTOp

2) TlaporeHeparop

3) Hacoc

4) maporneperpeBareib

5) mapoBas TypOHHa
Otser: 2,4,5,1, 3,2

3.4 BeibepuTe MpaBHIBHYIO TOCIEIOBATEIHPHOCTh IMPOIECCOB C XJIAJArCHTOM B ITHKJIE
MMapOKOMITPECCUOHHOM XOJIOIMJIbHOM YCTaHOBKH:

1) xoHJEH calMs TAPOB XJIAIArCHTA;

2) c)xaTHe XJaJgareHTa B KOMIIPECCOopeE;

3) IpoccenupoBaHue B PEAYKIIMOHHOM BEHTHIIE;

4) KUTICHHE KUIKOTO XJIaJIareHTa B UCTIapUTeIIe.

OtBet: 2,1, 3,4, 2

3.5 Vkaxure MOCICIOBATEIFHOCTh XOJOJMUIBHOTO IHUKIA C TEIIOOOMEHHHKOM-
HepeOXIIaIUTEIICM:

1) Kommpeccop

2) MUcnapurens

3) Temmo00OMEHHUK-TICPEOXITaUTEIh

4) JlpoccenbHOe yCTPOMCTBO

5) Pecusep

6) Konnmencarop

Ortser: 1,6,3,4,5,2

4. Boripockl Ha YCTaHOBJICHUE COOTBETCTBUS.

4.1 VYKaxuTe COOTBETCTBYIOIIME Pa3MEPHOCTH ISl (DU3UYECKUX BEIUYUH U3 TEOPHUS
TEIrIoMaccooOMeHa;:

a) KOJIMYECTBO TEIUIOTHI 1) Br

0) TEI0BOM MOTOK 2) Br/m®
B) IOBEPXHOCTHAS TUIOTHOCTh TEIJIOBOTO MOTOKA 3) dx
I) JIMHEWHAas MJI0OTHOCTh TEMIOBOTO MOTOKA 4) Br/m®
1) YAEJIbHAs TEIIOBas MOUTHOCTh BHYTPEHHUX HCTOYHUKOB TEILIIOTHI 5) Bt/m
OtBert: a) - 3

6)—1



4.2 Vxaxure COOTBCTCTBYIOIIMC PA3SMCPHOCTH JIA q)HSI/I"ICCKI/IX BCIIMYUH U3 TCOPUA
TETJI0MacCOOOMEHa:

a) K03(h(PHUIUEHT TEIIOMPOBOIHOCTH 1) Br/(M*°C)
0) k03 (GUIHMEHT TEIIOOTAaYN 2) Bt/(M°C)
B) K09(h(DUIUEHT TeTuTonepeayn 3) B1/(M*°C)
r) KO3 (UIHUEHT TEMIIEPaTypOIPOBOAHOCTH 4) °C/m
1) TEMIIEPATypPHBIN TPATUEHT 5) M°/c
Otger: a) - 2

0)-1

B) — 1 uiu 3

r)—5

n) —4

4.3 VYKaXuTe COOTBETCTBYIONIME BEIMYHMHBI I (U3UIECKUX KOHCTAHT U3 TEOPHUS
TEIIOMacCcoOOMeEHa:

a) K03(PGUIMEHT U3TydeHust abCOTIOTHO YEPHOTO Tela 11
0) cTerneHb YEPHOTHI A0COIIOTHO YEPHOTO Tela 2) 5,67 Br/(mM*-K?)
B) yJleJbHasi MacCOBask TEIJIOEMKOCTh BOJIbI 3)1,005 kJIx/(kr-°C)
T) yaeJabHasi MaccoBas TEIIOEMKOCTb BO3/IyXa 4) 4,19 x]Ix/(xr-°C)
1) CTENEHb YePHOTHI a0COIIOTHO OEJI0ro Tena 5)0
OtgerT: a) - 2
0)—1
B) — 4
r)—3
n)—95
4.4 CooTHecuTe OCHOBHBIE TIOHSTHS TEIUIONEPEAaYd C COOTBETCTBYIOIIMMH UM
oTpeIeTICHUSMU:
a) TeTUTOTIPOBOAHOCTD 1) KONMMYECTBO TEIUIOTHI, MPOXOIAIICE B
SAVMHUITY BpEMEHU qyepes
NU30TEPMHUYECKYIO TTIOBEPXHOCTh
0) TeMIiepaTypHOE MoJe 2) mpouecc pacrpoCTPaHEHUs TEMJIOThI

MEXy COIMPHUKACAIOIIUMUCS TelaMu WU
YacTAMU OJHOTO Tejla C Pa3IMYHOU
TeMIIEpaTypou

B) TPAJIMCHT TeMIIEpPaTyphl 3) BEKTOpHasi BEJIMYMHA, HANpaBJICHHas
N0  HOPMaJIA K  HM30TEPMUUYECKOM
MOBEPXHOCTH B CTOPOHY YBEIUYEHUS
TEMNEPATypbl U  YHUCJIEHHO  paBHAas



MPOU3BOJTHOM OT TEMIIEPATYPhI MO ITOMY
HaIpPaBJICHUIO

I') TEIJIOBOM MOTOK 4) KOJIMYECTBO TEIUJIOTHI, MPOXOSIIEE 3a
€UHUILY BpPEMEHU yepes
U30TEPMHUYECKYIO MOBEPXHOCTh
wiomaaslo 1 KBaApaTHBIE MeETp TpH
TEMIIEpaTypHOM  TpajUeHTe, pPaBHOM
SAMHUIIE.

1) K03(QGUIMEHT TEIUIONPOBOIHOCTH  5) COBOKYMHOCTb 3HAYEHUHN TEMIIepaTyphl
BO BCEX TOYKax Tella B JAHHBI MOMEHT

BpEMECHU
OtBer: a) -2

0) -5

B) -3

r -1

n -4

4.5 CooTHecuTe KpUTEPHUH MO00MS C COOTBETCTBYIOIIMMHU UM OTIPEAEIICHUSIMU

a) uncno PeitHonbaca 1) ycraHaBIuMBaeT COOTHOLIEHHE MEXKIY
TOJIIIUHON AMHAMUYECKOTO U TEIJIOBOTO
MOTPAaHUYHBIX CIIOEB

0) uucno [panarns 2)  XapakTepu3yeT pEeXUM  TEUCHHUS
KUJAKOCTH WJIM Tra3a U  BbIpaxKaeT
OTHOIIIEHHUE CWJI HWHEPLHMH (CKOPOCTHOIO
HaIopa) K cujiaM BA3KOCTHOTO TPEHHUS

B) uucino HyccenbTa 3) xapakTepus3yeT OTHOIIEHHE TMepernaja
JABJICHUS K CKOPOCTHOMY HaIopy

r) uncio I'pacroda 4) XapaKkTepusyeT WHTEHCUBHOCTD
CBOOOHOTO KOHBEKTHUBHOT'O
TeriooOMeHa

1) 4Kciio Diliiepa 5) XapaKTepU3yeT MHTEHCHUBHOCTD

KOHBEKTUBHOTO  TEIIOOOMEHA  MEXKIY
KUIKOCTBIO (Ta30M) M TOBEPXHOCTHIO
TBEPIOIO Tea

OtBer: a) -2

0) -1
B) -9
r -4
m -3

4.6 CooTHecuTe Ha3BaHHME 3aKOHOB, OIMCHIBAIOIIUX TEMIOOOMEH HW3IyYeHHUEM C
COOTBETCTBYIOIIMMH UM OIPEACIICHUIMHU

a) 3akoH [Inanka 1) MIOTHOCTP MHTEHCUBHOCTH W3JIy4ECHUS

a0COJIFOTHOTO YEPHOTO Tena

OPONOPIMOHAIBHA ~ YETBEPTOM  CTENEHU



abCOIOTHON TeMIepaTyphbl

0) 3akoH Buna 2) MaKCHUMAJIbHOE M3JIyYeHHE UMEET MECTO B
HanpaBlIiCHUHM HOPMAald K TOBEPXHOCTH;
KOJIMYECTBO SHEPTrUH, H3Iy4aeMou TOJ
yIJI0M ¢ K HOpMaJH

B) 3aKkoH Ctedana-bonbiimana 3) WMHTEHCHBHOCTb H3JIyYCHHUS aOCOIIOTHO
YEpHOTo Tejla W JII000ro peasbHOro Tena
3aBUCHUT OT TEMIIEPATYPHI U JITTUHBI BOJIHBI

r) 3akoH Kupxroga 4) OTHOLIEHWE DSHEPIUM H3JIyUYEHUS K
KOA(QQUIMEHTY MOIJIOIIEHUSI HE 3aBUCUT OT
IPUPOJIBI TEJIA U PABHO SHEPTUU U3ITYUCHHUS
aOCONIIOTHO YEpHOro Telda NpU TOH Ke
TEeMIEpaType

1) 3akoH JlamOepTa 5) KpuBas U3Iy4YEHUS UYEPHOIO Tena s
pasHBIX TEMIEpaTyp JOCTUTAeT MaKCHMyMa
IIpU pa3HBIX JJIMHAX BOJH, KOTOPHIE 00OPATHO
IPOMOPITMOHATIEHBI TEMIIEpAType.

OtBer: a) -3

0) -5
B) -1
r -4
m -2

4.7 Kakumu nipubopamu u3MepsieTcs JaBicHue?

a) 6bapoMeTpom 1) armocdepHoe
0) MaHOMETPOM 2) BaKyyMMETPHUUECKOE
B) BaKyyMMETPOM 3) nepenaa naBiieHUN
I') KOCBEHHBIMH U3MEPEHUSIMU 110 (popMysiam 4) abcomoTHOE
1) nupmaHomMeTpom 5) uz0bITOUHOE
OtBeT: 2) — 1

0)-5

B)—2

r)—4

n) -3

4.8 Vxkaxute obOnacTe 3HadeHWi kputepusi PeitHompaca Re st cooTBeTCByroIero
peXrMa TEeUCHUSI TETIOHOCUTENIS B TPYOax KPYyTrioro CEUCHUS:

a) JTaMHAHAPHBIIHA 1) Re < 10000

0) mepexoHbIi 2) Re > 10000

B) TypOYJICHTHBIN 3) Re > 2300
4) Re <2300

5) 2300 < Re < 10000.
OTtBeT: 2) — 4


https://translated.turbopages.org/proxy_u/en-ru.ru.3aab7e81-62cb3684-90344f49-74722d776562/https/en.wikipedia.org/wiki/Black-body_radiation
https://translated.turbopages.org/proxy_u/en-ru.ru.3aab7e81-62cb3684-90344f49-74722d776562/https/en.wikipedia.org/wiki/Wavelengths

4.9 Yto mpUHUMAIOT 3a OINpPENCSIONINA JTUHEHHBIA pa3smep (0 B duciaax momoOus
3, .2

(manpumep, Re = welo /v , Nu = aslo /A , Gr = g*Atefo”/ Vv°)pu pa3IUYHBIX CIy4asx

TEUYCHUS TETUIOHOCHUTEISI OKOJIO TBEPIOH MOBEPXHOCTH

a) BHYTPHU TOPU3OHTAIILHOU TPYOBI 1) nauHy TpyObI
0) CHapy»H1 TOPU30HTAIBHON TPYOBI BAOJIb 2) BHYTPEHHHUI TUaMETpP TPYObI
B) IIpH MTONIEPEYHOM OMBIBAaHUHU TPYOBI CHAPYKH 3) BBIcOTa TPYOBI
T') BHYTPHU KaHaJla IPOU3BOJIBHOTO CEUEHUS 4)>KBUBAJICHTHBIN JHAMETP KaHAJIA.
1) CHApY>KH BEPTHKAIBHOU TpyObl ~ BBEPX 5) HapyXHBII TUAMETP TPYOBI
OTtBeT: 2) — 2
0)-1
B)— 5
r)—4
n) -3

4.10 KakuM Ha3bIBacTCS TEJIO C TOYKHU 3PCHHUA TCOPUA TCINIOBOI'O U3JIYUCHUA, CCJIU OHO...

a) BCIO MMAJIAIOIYIO JTYYHUCTYIO YPHEPTUIO 1) abcomoTHO OenbIM
MOJIHOCTBIO MPOITYCKAET CKBO3b Ce0s

0) BCIO MaJIAIONIYI0 JTYYHUCTYIO SHEPTUIO 2) cepbiM

MOJTHOCTBIO MOTJIONIAET

B) BCIO MAJAOINIYIO JIYYUCTYIO SHEPTHUIO 3) aOCOM0THO MPO3PAYHBIM
MOJTHOCTBIO OTPAXKAET

r') TOTJIONaTeIbHask CTIOCOOHOCTH Tella 4) abCOJIFOTHO YEPHBIM

HE 3aBUCHUT OT JJIMHBI BOJIHBI.

J1) BCIO MAJAIONIYIO JIYYUCTYIO SHEPTHUIO 5) 06001IeHHBIN CiTy4ai

JaCTUYHO TIOTJIONIACT, YACTUIHO
MIPOXOJUT CKBO3b HETO, YACTUYHO OTpaXKaeT
OtBeT: a) — 3

0)-4
B)—1
r)—2
n)—5

Illkana ouenusanus pe3yn1bmamog mecmMUpPOBAHUsA: B COOTBETCTBUH C
JICHUCTBYIOIIIE B YHUBEPCUTETE OaUIbHO-PEHTHUHTOBON CHCTEMOW OIICHHBAHUE
pEe3yNbTaTOB MPOMEKYTOYHOM aTTeCTallud 00YYaIOLIMXCsl OCYUIECTBIISIETCS B paMKax
100-6anyibHOM 1IKadbl, MPU HSTOM MAKCUMAJbHBIA Oall MO MPOMEKYTOUHOU
aTTecTaly oOydJaromuxcsi Mo o4Ho dopme oOydeHus cocTaBiseT 36 OaylioB, IO
OYHO-3a0YHOMU U 3a04HOM (hopMam oOydeHus - 60 6ayI0B (YCTAaHOBJICHO MOJOKEHUEM
1102.016).



MakcumanbHblli Ol 32 TECTUPOBAHUE MPEACTABISAET COOOWM PA3HOCTH JBYX
YHUCENT: MaKCUMAIBHOTO Oaia Mo MPOMEXYTOYHOW aTTECTaIluu ISl TaHHOW (OpPMBI
o0yuenust (36 wiu 60) U MakcUMaIbHOro Oajijla 3a pEeHIeHUE KOMIIETEHTHOCTHO-
OpPHUEHTUPOBAHHOM 3a1auu (6).

bann, moirydeHHBIH 00yJaromuMces 3a TECTHPOBAHUE, CYMMHUPYETCS C OallioMm,
BBICTaBJICHHBIM €MY 3a PEIICHUE KOMIICTCHTHOCTHO-OPUCHTHPOBAHHOM 3aJa4H.

OO6muit Gaml 1o MPOMEKYTOYHOM aTTeCTallid CYMMHpYETCs C Oajuiamu,
MOJTYYCHHBIMHA OOYYaIOIMUMCSI TI0 PE3YJIbTaTaM TEKYIIETO KOHTPOJS YCIIEBAaEMOCTH B
TEUEHHUE CEMECTPA; CYMMa OA/LI08 NEPedoOUmcs 8 OYeHKY no S-0alIbHON wKae:

CootserctBue 100-0a/UIbHON U 5-0aJIBHOM KA

Cymma bannos no 100-6anrvroi Ouenka no 5-bainvrou wkane
100-85 OTJINYHO

84-70 XODOIIIO

69-50 VIIOBJIETBOPUTEIHHO

49 1 MmeHee HEYJIOBJIETBOPUTEILHO

Kpumepuu oyenueanus pe3yibmamoe mecmupoeanus:
Kaxnapiii Bompoc (3amaHue) B TeCTOBOM  (opMe  OLEHMBaeTcs 1o
JMXOTOMHMYECKOM IIKaJIe: BBITIOJHEHO - 2 0aJ1j1a, He BBHINOJHEHO - () 0aJ1710B.

2.2 KOMIIETEHTHOCTHO-OPUEHTHPOBAHHBIE 3A/JA9H
(npouszsoocmeenuble (UIU CumyayuorHvle) 3a0a4u u (uiu) Kelc-3adayu)

Komnemenmunocmuo-opuenmuposanuas 3adaua Ne 1.

Onpenenuts notepu Temia Q, BT, yepes mIocKyro KepaM3UTOOETOHHYIO CTEHKY
tonmuHon 6=400 MM, ayuHoM £ = 6 M, BIcOTOM h=3 M, eciiu Ha OJHON MOBEPXHOCTHU
creHku Temmeparypa t;= 18 °C, a ma apyroii paBha t,= -32 °C. Koaduumenr
TerionpoBoaHoctu cteHku A= 0,33 B1/(M*K). K orBery Ha 3amauy o00s3aTenbHO
IPUJIOKUTH 0OOCHOBAHUE PEIICHUS.

Otser:

a) Q=742,5 Br.
06) Q=247,5Br.
B) Q=123,8 Br.
r) Q=41,3 Br.
n) Q=1091 Br.

Komnemenmuocmuo-opuenmuposaunas 3a0oada Ne2.,

Onpenenuth K03(GOUIIMEHT TEIIO0TAAYHU O, BT/(Mz*OC), Y JIMHEWHBIN TETIJIOBOU
NOTOK TEIJIOOTHaue ¢, BT/M, ecnum HW3BECTHO, YTO BOJA JABWXKETCS MO Tpydam
BHYTPEHHUM JuamMeTpoM d; = 35 MM €O CKOpPOCThIO W = 1 M/C M HarpeBaeTcs OT ty =
15 °C g0 t,, = 85 °C. Tpyba mmeer Temmepatypy t. = 95 °C Ha MOBEpXHOCTH.



Tennmogusuueckue cpoiictea Boxael (C,, A, v, Pr) mpencraBneHsl B CIpaBOYHOM
JUTepaType W MeToauMYeckuX YykazaHusx. K oTBery Ha 3amady 00s3aTENbHO
HpI/IJ'IO)KI/ITB 06OCHOBaHI/Ie peH_IeHI/IH.

OtBeT:

a) o= 5443 Br/(M**°C), ql = 47855 Br/m.

6) a=2443 Br/(M**°C), ql = 12082 Br/m.

B) o = 3443 B1/(M**°C), ql = 26918 Br/m.

r) o= 5443 Bt/(M**°C), ql = 26918 B1/m.

n) o= 5443 Br/(M**°C), q0 = 30764 Br/m.

Komnemenmunocmno-opuenmupoeannas 3aoaqa Neg3.

Onpenenure TONIMMHY CIOS TEIUIOM3OJSIMU COCY/Aa CTEKISTHHOM BaToOW C
kod(pdunmerTom termnonpoBogHoctu A = 0,06 Bt/(m K), ecnin u3BecTHO, 4TO CTEHKa
cocylla UMEET TeMIeparypy nosepxHoctu 125 °C, temmneparypa Bo3ayxa B 1exe 25
°C, k0>(p}UIHEHT TEMmIO0TAaYr MOBepXxHOCTH paBeH 6 Br/(m° K). Temmeparypa
IIOBEPXHOCTM H30JIMM He nomkHa mpesbimath 35 °C. K orBery Ha 3agauy
0053aTeNbHO MPUIOKUTH 00OCHOBAHUE PEILICHHUS.

OTtBer:

a) 6=0,075m.
0) 0=0,09 m.
B) 0 =0,009 m.
r) 6=0,053 m.
1) 6=0,070 m.

Komnemenmuocmno-opuenmupoeannas 3aoaqa Ned.

Crenka TeruiooOMeHHUKA U3 cTanu (A = 45 B1/(M'K)) Tommmuon o, = 5 MM
MOKPBITA CHAPYKU TEIIoN30JiAMen u3 nuiakoBatsl (A, = 0,16 B1/(M'K)) Tommunoi
O = 50 MM. B TemmooOMeHHHKE HAXOAUTCS KHUAKOCTH ¢ Temmeparypoii t; = 100 °C,
TeMmmeparypa HapyxkHoro Bosayxa t; = 10 °C. Koah¢HuueHTH TEmIooTaaun co
CTOPOHBI KUAKOCTH 03=240 Br/(M*K), co CTOPOHBI BO311yXxa 0,,=10 Brt/(v*-K). Haiitn
K03 dULMEeHT Teronepeaaun k, Br/(M*K), 1 YAEIbHBIA TEMJIOBOW MOTOK (, Br/m”. K
OTBETY Ha 3a/1auy 00s3aTeIbHO MPUJIOKUTh 0OOCHOBAHHE PEIICHUSI.

OtBer:

a) k= 4.8 Br/(M*K); q = 432 Br/M~

6) k=2,4 Br/(m*K); q =216 Bt/m°.

B) k= 1,2 Br/(M*K); q = 108 Br/m".

r) k=24 Br/(M*K); q =432 Bt/™’.

n) k=1,2 Br/(M*K); q =216 Br/m".



Komnemenmuocmno-opuenmupoeannas 3aoaqa Ned.

Ormpenenuts k0d(GHIHEHT TerooTaaun o, Br/(M**°C), 1 muHEHHbIH TEILIOBOIT
MOTOK TeIuIooTHaued (¢, BT/M, ecim WH3BECTHO, YTO BO3MyX [BIDKETCA II0
TOPU30HTAILHOMY TPYOOTIPOBOY BHYTPEHHUM AUaMETPOM dg; = 50 MM CO CKOPOCTBIO
w = 4,6 M/c u Temneparypoii t, = 95 °C. Temmeparypa ctenku TpyOsI t, = 60 °C.
Tennogusuueckue cpoicrBa Bozayxa (C,, A, v, Pr) mpencrasneHsl B cIpaBOYHON
JUTEpaType W METOAWYEeCKHMX yKazaHusx. K oTBeTy Ha 3amauy o00s3aTENbHO
MIPIIOKUTH 000OCHOBAHUE PEIIICHUS.

Otser:

a) a= 18,2 Br/(m**°C), q; = 100 B1/m.

6) a=236,4 Br/(M**°C), q; =200 Br/m.

B) o.=9,1 Br/(M*°C), q; = 50 Br/m.

r) a= 18,2 Br/(M**°C), q; = 32 Br/m.

1) o= 36,4 Br/(M**°C), q; = 300 Br/m.

Komnemenmuocmuo-opuenmuposannas 3aoaqa Neb.

Haiftu TommuHy W30JsIIUuM O, €CIAM U3BECTHO, 4YTO KOA(DPUIMEHT
TeronpoBoaHocTH Temionszonsanuun A= 0,05 Bt/(M°K). Ilmockyro moBepXHOCTH ¢
temriepaTypoit 340°C Hago M30JMpOBaTh TAaK, YTOOBI MOTEPU TEIUIA HE MPEBBIMIATIN
300 Br/™M% a TemmepaTypa Ha BHeIHeil rmosepxHocTH m3omsiuu 40 °C. K otBery Ha
3a/1auy 0053aTeNIbHO PUIIOKUTH OOOCHOBAHUE PEIICHUS.

OTtBerT:

a) 0=0,05m.
6) 0=0,1 M.
B) 6=0,5m.

r) 6=0,25wm.
n) 0=10,025 m.

Komnemenmuocmmuo-opuenmuposannas 3aoaqa Net.

TpybonpoBoa c¢ HapyxHbiM auameTrpoM d; = 100 MM HOKpPBIT cloeMm
TEMIOU30JIAINHA TOMHHON 0 = 30 MM ¢ ko3 durmenTom TermonpoBoaaocTd A= 0,05
Bt/(M*K). Temniepatypa Hapy»xHOii moBepxHOCTH TpyOsI t; = 150 °C, a Ha Hapy»)HO
nosepxHoctu Temtomsosiimu t, = 30 °C. Omnpenenuts IMHEHHYIO IUIOTHOCTH
TEIUIOBOTO TMOTOKa q, BT/M, u cymmapHbie notepu TemioTsl Q TpyOOnpoBOaOM, eciu
ero mmHa { = 20 m. K oTBeTy Ha 3amauy 00s3aTelbHO MPHIOKUTH O0OOCHOBaHHE
peuieHus.

Otser:

a) q,=120,3 Bt/m; Q =1603.4 Br.

6) q¢ = 80,17 Br/M; Q = 2406 Br.

B) q¢= 17,7 Bt/m; Q=354 Br.



r) q¢= 120,3 Bt/m; Q = 2406 Br.
n) q¢= 80,17 Br/m; Q =1603,4 Br.

Komnemenmuocmuo-opuenmuposannas 3aoaqa Ne8.

[Tomemenne oOTarIMBaeTCsI € IMOMOIIBI0 TOPH3OHTAILHOTO TPYyOOMpoBOIa
HapyXHbIM quameTpoMm d; = 25 mm. Temmeparypa moBepXHOCTH TpyOompoBoja t. =
100 °C, a Bo3ayxa B nomemenuu 25 °C. Onpenenurs KodQQUIUEHT TEIIOOTAAYH 0,
Br/(M**K) ¥ IMHEHHBII TErIoBoil MOTOK ¢, Br/M. Terwrodusmueckue CBOICTBA
Bosayxa (C,, A, v, Pr) mpencrasneHsl B CIIPaBOYHOM JIMTEPATYPE M METOJMYCCKHMX
ykazaHusax. K oTBeTy Ha 3ayauy 0053aTelIbHO MPUIIOKUTh 000CHOBAHUE PEIICHHS.

OTtser:

a) a=9,3 Br/(M**K), q, = 55 Br/m.

6) a= 18,6 Br/(M**K), q; = 110 Br/m.

B) o= 4,6 Br/(M**K), q; =27 Br/m.

r) a=9,3 Br/(M**K), q; = 110 Br/m.

n) o= 18,6 Br/(M**K), q; = 55 Br/m.

Komnemenmuocmuo-opuenmuposannas 3aoada Ne9.

B y3koii menu Mexay CTeHKaMH, UMEIOIIMMU Ha MOBEPXHOCTH TEMIIEPATypPhl
ty= 160 °C u t,= 60 °C, mupkyaupyer Bo3ayX. BosmyiiHas mpocioiika B IEId HMEET
TomuuHy & = 25 mm. Haiitn xoadduupent terootnadn o, Br/(M**K), i MIOTHOCTE
TEIIOBOro moToka , Br/M°. Temmodusnudeckne CBOICTBA BO3IyXa (Cp, A, v, Pr)
MIPEICTABJICHBI B CIPABOYHOM JIUTEpaType W METOAMYECKHX ykazaHUsax. K oTBeTy Ha
3a/1a4y 00513aTeJIbHO MPUIIOKUTH 00OCHOBAHUE PEIICHUSI.

Otser:

a) a =7 Br/(M**K), q = 700 Bt/™’.

6) a = 14 Br/(M**K), q = 1400 Br/™m".

B) 0. = 3,5 Br/(M**K), q = 350 B1/™m".

r) a = 3,5 Br/(M**K), q = 700 Br/m’.

) a =7 Br/(M**K), q = 1400 Bt/™m’.

Komnemenmunocmuo-opuenmuposanuas 3aoaua NelO.

Onpenenuts TEIOBON MOTOK QQ, U3JIydaeMblil CTalbHOM TPyOOH ¢ OKHCIIEHHOM
nmoBepxHOCTHIO (&= 0,80), umeromeii HapyxHbIi quametp d, = 70 MM u nmuny £ = 10
M. Temneparypa nmosepxuoctd Tpy6sI t; = 230 °C. Tyba pacroioeHa B IOMEIICHHN
Ha OOJBIIOM yOAJCHHH OT CTEeH, Temmeparypa kortopeix t, = 20 °C. C, = 5,67
Br/(M**K*) - kooddumment usimydeHus abComoTHO uepHOro Tena. K orBery Ha
3a/1a4y 00513aTeJIbHO NMPUIIOKUTH 00OCHOBAHUE PEIICHUSI.

Otser:

a) Q=565 Br.



6) Q=279 Br.

B) Q=3812 Br.
r) Q=6706 Br.
n) Q=5647 Br.

Komnemenmunocmuo-opuenmuposanuas 3aoava Nell.

CpaBHHTH JyYHCTBIC TEILUIOBBIC MOTOKH (, BT/M°, MeXIy ABYMS IUIOCKAMH
napauieIbHBIMH TTOBEPXHOCTSAMHU, Pa3ACICHHBIMU MPO3PAYHON Cpemoi (BO3MyXOM),
JUTSL IBYX CIIydaeB: 1) MEXIy MOBEPXHOCTSIMH HET SKpaHa; 2) MEXIY MOBEPXHOCTIMH
ecTb OAMH dKpaH. Temmeparypel mnosepxnocreit t,=200 °C, t,=30 °C; crenenu
YepHOTHl ToOBepxHOocTe €=0,65 u ¢€,=0,7. Marepuan sKpaHa JaTyHb JIMCTOBAs
npokatHas (£,=0,06). K orBery Ha 3amady 00s3aTENIbHO MPUIOKHTH OOOCHOBAHHE
penieHusl.

Otsert:

a) q.=1203 Br/m*; 2) g, = 68 Br/m°.

6) 0= 1533 Br/™?; 2) g, = 141 Br/v®.

B) Op = 1651 Br/M*; 2) g, = 68 B/M.

r) o, = 1203 Br/m% 2) g, = 141 Bt/

1) g = 1533 Br/m% 2) g, = 282 Br/v>.

Komnemenmuocmuo-opuenmupoeanuas 3aoaua Nel2.

['opu3oHTanbHas MIKMTa ¢ OOpPAIIEHHON BBEPX TEIUIOOTIAIOIICH MOBEPXHOCTHIO
umeet pasmepsl 600x1100 mm 1 Harpera 10 t, =80 °C. Baanu oT mIMTI BO3MYX HMEET
Temmepatypy t,=30 °C. Haiitn kosddurment termootaaun o, Br/(M**K), 1 TerioBoii
notok Q, BT, OT MmauThI K OKpyXKawIliemMy BO31yXy. Termiodu3ndeckue CBONCTBA
Bo3nyxa (C,, A, v, Pr) mpencrasiensl B CIpaBOYHOM JIMTEPATYpE M METOIMUYECKHX
yka3aHusx. K orBery Ha 3aj1auy 00s3aTeIbHO IPHIIOKUTh 0OOCHOBAHUE PEILICHUS.

Oteert:

a) a = 6 Br/(v**K), Q = 195 Br.

6) a = 3 Br/(M**K), Q = 97 Br.

B) a = 12 Br/(M**K), Q = 400 Br.

r) a = 6 Br/(M**K), Q = 97 Br.

n) a = 12 Br/(M*K), Q = 195 Br.

Komnemenmuocmuo-opuenmuposannas 3aoaua Nel3.

[To turanoBoit Tpyde (A = 15 B1/(M'K)) mmamerpom d, x & = 118 x 4 mm
NBUKYTCS HeTENPOAYKTHI co cpeaHei Temmeparypoii t; = 350 °C. Cuapyxu Tpyba
rpeercst ra3oM, UMerIIuM temieparypy t, = 1400 °C. KosdhduiumenTs! TemooTiadn
Ha TOBEPXHOCTSIX CHapyXud M BHYTPU TpyObl paBHbI COOTBETCTBEHHO ;=100
Br/(M*K) u 0,=300 Br/(M*K). Haiitn nuneifHbiii ko> QUIHeHT Temmonepenadn kq,



B1/(mK), u nuneliHbIi Tem1oBO# MOTOK, (¢, BT/M. K oTBeTy Ha 3amauy o0s3aTebHO
MIPHIOKUATH 000CHOBAHUE PEIICHHUS.

Otser:

a) k¢ = 8,5 Br/(m'K); q, = 28025 B1/m.

0) k; = 8,5 Bt/(MmK); q; = 8925 B1/m.

B) k= 17 B1/(M'K); q¢ = 56050 B1/m.

r) Ky = 17 Bt/(Mm-K); q¢ = 28025 B1/m.

1) Ky = 4,4 Br/(m'K); q, = 14012 Bt/m.

Komnemenmunocmuo-opuenmuposanuas 3adaua Nel4.

Ompenenuts Kodbdumuent temronepenadn k, Br/(M*K), depes crampHyo
cTeHKY (A, = 45 B1/(M'K)) TommmHOM 6 =5 MM, €Clau ¢ OJHOM CTOPOHBI CTEHKH
pkaBunHa (A, = 1,15 Br/(M'K)) Tonmunoit 6 =0,5 MM, a ¢ Apyroil CTOpPOHBI - CIIOH
HaKUMHK (A = 1,75 B1/(M'K)) Tommunoit 6 =2 mm. KoadduirenTs! TeriooTaauu oy =
7000 Br/(M*K) 1 ap = 10000 Br/(M*K). K OTBETY Ha 3a/]a4y 0053aTeIbHO MPUIIOKUTH
000CHOBaHUE PEILICHHUS.

Otser:

a) k = 518 Br/(M*K)

6) k = 0,001932 Bt/(M*K)

B) k = 2825 Br/(M*K)

r) k = 0,6 Br/(M*K)

m) k=1,7 Br/(M*K)

Komnemenmuocmuo-opuenmuposanuas 3adava Nels.

Onpenenuts k03GPUITMEHT Terionepeaadu kK, BT/(MZ'K) Y YIETbHBIN TEIJIOBOU
MOTOK g, BT/M®, depe3 MmIoCKyIo cTanbHyi0 cTeHKY (Ao = 45 Br/(M-K)) Tommusoit §=5
MM, ecii KoddduurenTs Temmooraaqn o, = 7000 Br/(M*K) u a, = 10000 Br/(M*K),
a pasHoCThb Temmeparyp temioHocureneii At = 70 °C. K orBery Ha 3amauy
00s13aTeJIbHO MPUIIOKUTH 000CHOBaHUE PEIICHUS.

Otser:

a) k = 2825 Br/(m*K)

6) k = 0,000354 B1/(M*K)

B) k = 9,0 B/(mM*K)

r) k=0,111 Br/(M*K)

n) k =4118 Br/(M*K)

Komnemenmnocmmuo-opuenmuposanuas 3adada Nelé.

OnpenenuTh TOCTYIUICHHE TEIUIOTHI Yepe3 BHENIHUE OTPAKICHUS TIPH
CIIEAYIONMX HCXOAHBIX JaHHbIX. IloBepxHocTh orpaxiaenus F,, = 450 wm2;
K03(p(pUIMEHT Teruonepesaul 4epe3 orpaxiacHue Ko,=4 Br/M*°C, Temieparypa



HapyxHoro Bosnyxa t, = 30 °C; remneparypa BHyTpeHHero Bo3myxa t,= 20 °C.
OtBer:
a) Qorp=9000 Bt
0) Qorp=18000 Bt
B) Qorp=36000 Bt
r) Qorp=24000 Bt
1) Qorp=15000 Bt

Komnemenmunocmuo-opuenmuposanuas 3adaua Nell.

OnpenenuTs TONIMHY TETIOBOM 30U O, BRIMOTHEHHOU 13: 1) anbdors; 2)
[IUIAKOBOM BAaThl. YAEJIbHBIE MOTEPU TEIUIOTHI YEPE3 HM3OJSIMUOHHBIN cion q =523
Br/M°, TeMmmeparypel ero moBepxHOCTH t,;=700°C u t,,=40°C. Kosddurment
TETIOMPOBOHOCTH anboIIs A= 0,0302+0,000085-t 51 ko3 punmeHT
TeIIonpoBogHOCTH TtakoBod BaThl A= 0,058+0,000145-t. 3mech t — cpemuss
TemIiiepaTypa uzossiuu B °C.

OTtBer:

a) 0,,=0,19 M; 8,,,,=0,0778 m
0) 6.,,=0,778 M; 0,5=0,019 m
B) 0.,=0,00778 M; Oy15.=0,019 m
T) 0,,=0,80 M; 8,,,5,=0,20 m

1) 8.,=0,0778 m; 0,,,.,=0,19 m

Komnemenmunocmuo-opuenmuposanuas 3aoaua Nel8.

[To HemzomupoBaHHOMY TpyOompoBoay auamerpom 0;=170 mm, d=185 wmwm,
MPOJIOKEHHOMY Ha OTKPBITOM BO3JIyX€, MPOTEKAET BOJIa CO CPEIAHEH TeMIiepaTypoit
tn= 95°C, temmeparypa okpyxaroumero Bozayxa tp= MuHyc 18°C. Onpenenutsb
MOTEPI0 TEIWIOTHI ¢ 1 M JIuMHBI  TpyOompoBoma, eciu  KOdDPUIMEHT
TEIJIONPOBOJHOCTH  MaTepuasnia Tpyosl A=58,15 Brt/mrpan, xosdduiuent
TEIIOOTAAYM OT BOABI K CTEHKE Tpyonl 0;=1395 Br/M*rpax m or TpybHl K
OKPYKAIOIEMy BO3IyXY 0= 13,95 B/M* rpaz.



OrtsBer:

a) (,=804,7 Br/m
06) g;=704,7 Bt/m
B) (,=604,7 Bt/m
r) q,=904,7 Br/m
n) (,=1004,7 Br/m

Komnemenmunocmno-opuenmupoeanuas 3aoaqa Nel9.

[To w3ommupoBanHOMYy TpyOompoBoay muamerpoM 0;=170 mm, dy=185 Mmm,
IIPOJIO)KEHHOMY Ha OTKPBITOM BO3/yXe, MPOTEKAET BOJA CO CpeIHEH TeMmIepaTrypoi
tu= 95°C, Ttemmeparypa okpyxarwliero Bo3ayxa tp= MuHyc 18°C. Onpenenuthb
NoTepr0  TEIIOTRl ¢ 1 M JaauHBl  TpyOompoBoaa, eciu  KodDPUIMEHT
TEIJIONPOBOJHOCTH ~ MaTepuaia Tpyosl A=58,15 Br/m'rpan, «kosdduiment
TEIJIO0TAQ4U OT BOJBI K CTEHKE TPYObl o,;=1395 BT/M Tpaj , TodmMHA CII0S U30JISIUU
0 =70 MM c KO3(pOUIMEHTOM TEIUIONPOBOJHOCTH Ay,= 0,116 Br/mM-rpan, a
KOA((DUIIMEHT TEmIo0TIauyu MOBEPXHOCTU H3OJSAIUMU K OKpyXkaromeh cpene o,=9,3
BT/MZ'FpaI[.

.......................

OrtBer:

a) (;=555,4Br/m
0) ;=455,4Bt/™m
B) (,=355,4 Bt/™
r) q;=255,4 Br/m
n) Q;=155,4 Br/m

Komnemenmnocmuo-opuenmuposannas 3aoaua No20.
Onpenenuth KO3PPUIMEHT TEIUIOOTAAYd M TEIUIOBOW TIOTOK HA EIUHUILY
JUTMHBI B TIOTIEPEYHOM IOTOKE BO3ayXa Uil Tpyobl d =36 MM, eciim TeMriepaTypa ee



noBepxHoctu t, = 80°C, temmeparypa Bozmyxa ty = 20°C u ckopocth W = 5 wm/c.
ITapamertpsl Bo3ayxa mpH t; = 20°C: k03(GOHUIHMEHT TEMIONPOBOAHOCTH A= 2,593-107

. 6 2
B1/™M-Tpan, ko3 dunreHT KuHEMaTHYeCcKou BsA3KOCTH Vs = 15,06-107 M“/c.
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OrtsBer:

a) a=29 Br/m*rpax.; g = 196,7 Br/m
0) o=39 BT/MZ‘FpaIl.; q, = 264,5 Br/m
B) o=49 BT/MZ-rpa):[.; g = 332,3 Bt/m
r) a=59 Br/m*rpax.; q = 400,2 Br/m
1) a=69 Br/m*rpax.; q = 468,0 Br/m

Komnemenmuocmuo-opuenmupoeannas 3aoaua Ne21.

Bo ckonbko pa3 yBeNIWYUTCS TEPMUUYECKOE COMPOTHBICHHE CTEHKH CTaJIbHOTO
3MEEeBUKA, CBEPHYTOTO W3 TPyObl auamerpoM 38 MM, TOJNIIUHON 2,5 MM, eciu
NOKpeITh ee  cinoeM oMmanu? Cuutath cTeHKy 1miockod. Koaddumment
tertonpoBoaHocT smanu 1,05 Bt/(M-K).

Otser:

a) B2 pas.

0) B S5 pas.

B) B 10 pas.

r) B 12 pas.

n) B 15 pas.

Komnemenmuocmuo-opuenmuposannas 3aoaua Ne22.

OnpenenuTh TEMIOBOM MOTOK HM3JIYyYEHUEM OT CTAJIbHOW OKHCIEHHOW TpPyObI
(cTteneHb uyepHOTHI cTanu okucieHHou €=0,8) muamerpom 0,1 M u gmuHOM 10 M,
WCIIOJIB3yeMOU IS OTOIJICHUSI rapaxa. Temmeparypa moBepxHocTH TpyoOnl 85°C,
temmneparypa cren 15°C.

OtBer:

a) Q=1060 Br.

0) Q=1360 Br.

B) Q=1260 Br.

r) Q=1160 Br.

1) Q=960 Br.



Komnemenmnocmmuo-opuenmuposanuas 3adaua Ne23.

BprauciuTh MIOTHOCTH TEIJIOBOTO TOTOKAa dYepe3 IUIOCKYI0 OTHOPOAHYIO
CTCHKY, TOJIIIMHA KOTOPOW 3HAYMTEIHFHO MEHBIIE ITUPUHBI U BBICOTHI, €CITU CTEHKA
BBITIOJIHEHA U3 CTald A= 40 B1/(M-°C). Tommuuna crenku 6=50 mm. Temneparypsl Ha
MOBEPXHOCTAX CTEHKH HOIepKuBaroTcs nmocrosuuabivMu ;=100 °C u t,=90 °C.

Otser:

a) Q=800 Br.

0) Q=8000 Br.

B) Q=700 BrT.

r) Q=7000 Br.

1) Q=9000 Br.

Komnemenmunocmuo-opuenmuposanuas 3aoaua Ne24.

CreHka XOJOIUIBHOM KaMephl clenaHa U3 NpOOKOBOM IUIMTHI (KO3((UIIMEHT
TETJIONPOBOAHOCTH A, =0,047 Bt/m-°C) tommuuoi 100 MM 1 o6muTa ¢ 00euX CTOPOH
COCHOBBIMH  JTOCKaMH  (KO3()(DHUIIMEHT TEIUTONpPOBOAHOCTH A.,=0,151 Bt/m-°C)
TOMMMHOW 15 MM kaxnmas. Ha BHEIIHMX TIOBEPXHOCTAX JOCOK TEMIIEPATyphI
coorBercTBeHHo +20°C um -12°C. Ompenenurh IOTEPU TEILIOTHI depe3 | M2
MOBEPXHOCTU CTEHKH U TEMIEPATYPbI HA 00€UX MOBEPXHOCTIX IPOOKOBON IIIUTHI.

Otsert:

a) g=18,6 Br/m% t,' = 13,75 °C; t,/ = - 10,6 °C.

6) g=13,75 Br/m*; t = 18,6 °C; t,' = - 10,6 °C.

B) g=10,6 Br/m% t, = 18,6 °C; t,/ = - 13,75 °C.

r) g=13,75 Br/m% t = 13,75 °C; t,/ = - 10,6 °C.

1) q=18,6 Br/m*; t,' =20 °C; t,/ = - 12 °C.

Komnemenmunocmuo-opuenmuposanuas 3adaua No25.

DnekTpoHarpeBaresnb MOIUTHOCThIO 1,7 KBT Haxoautcst BHyTpu GpapPopoBbIX TpyO
(koadpurment TteronposogHocty dapdpopa Ay=1,04 Br/M-°C), muamerp KOTOpPBIX
20x3 MM, a oOmas mmHa 7 M. Ha BHyTpenHel nosepxuoctu Tpy6 Temmeparypa 140°C.
TpyObl omymieHsl B pacTBOp, Temreparypa kumenus koroporo 130 °C. Bymer iwm
MIPOUCXO/INTH KUTIEHUE PACTBOPA HA TTIOBEPXHOCTH TPYO?

OtBer:

a) t., = 128,8 °C < 130 °C, He 3akunur.

0) t.; = 138,8 °C >130 °C, 3akummur.

B) t, = 130 °C = 130 °C, 3axunur.

r) t.; = 140 °C > 130 °C, 3akumnur.

n) t.; = 118,8 °C < 130 °C, He 3akumnmur.



Komnemenmuocmuo-opuenmuposannas 3aoaua Ne26.

PaccunTtaTh TONIIMHY CIOS HU30JSAIAUA, UMEIONIETO0 HAa TTOBEPXHOCTH TEMIEPATYpPY
coorBerctBeHHO 500 m 50 °C, ecnm JOmMyCTHMBIE TEIUIOBBIE morepu 350 Br/M°, a
TEIJIOMPOBOJHOCT, MaTepuana Terutonsoisaiuu  A=0,84+0,0006-t Bt/(m-K). Haiitu
TEMIEPATYPhI B CI0€ U3OJISAIUU Yepe3 Kaxabie S0 MM ero TOJIIIUHEI.

OTtBerT:

a)o=1,0m.
0)6=1,1m.
B)0=12wm.
ro=13m.
n)o=14m.

Komnemenmuocmuo-opuenmupoeanuas 3aoaua Ne21.

Haiitu xondduienT TeriooTaaun U TErI0oBOM MOTOK MPHU JIBIXKEHUH BO3IyXa
co ckopocThio 11 mM/c mo ropusoHTadbHOM TpyOe AuameTpoM 35X2.5 MM U JUTMHOU 5
M. Cpennsst Temmeparypa Bosayxa 40 °C, a crenku tpyost 20 °C. Temnodusnueckue
ceorictBa Bosnyxa (C,, A, v, Pr) mpencraBieHbl B CIIPaBOYHON JIMTEPATYpPE H
METOIMYCCKUX YKA3aHUIX.

Otser:

a) a = 4,46 Br/(M*-°C), Q = 42 Br.

6) a = 446 Bt/(M*-°C), Q = 4200 Br.

B) 0 = 44,6 B1/(m°-°C), Q = 420 Br.

r) a = 0,446 Br/(M*-°C), Q =4,2 Br.

1) o = 4460 Bt/(M*-°C), Q = 42000 Br.

Komnemenmnocmmo-opuenmuposanuas 3aoaua Ne28.

Betonnsie TpyOb! (K03 (HUIHEHT TETONPOBOAHOCTH OeToHa As=1,28 B1/M-°C),
uMerouue auamerp 150%25 MM, Halo OpoJ0XKUThH B TpyHTE. TemnepaTypa rpyHTa Ha
BHEIIHEN MMOBEPXHOCTU TPYObI MOXeT cHu3uThes 10 -1,82°C. JKuumkocts B Tpybax
samep3aer npu Ttemmeparype -0,5°C. MoXHO I MNPOKIaAbIBaTG TPYObI 6€3
TETUTON30JISIIIMK, ©CJIM JIMHEHHAs TUIOTHOCTh TEIUIOBOTO MOTOKA Yepe3 CTCHKY TPYOBI
paBHa 21,7 Bt/m?

OrtBer:

a) t, =-0,72°C < - 0,5 °C, 0e3 Tenion30/IsiiuH HeJb3s NPOKJIAAbIBATE.

0) t., =-0,72°C < - 0,5 °C, 6€e3 TeruIon30IA1[M1A MOKHO IPOKJIAIbIBATh.

B) t,, =-0,52 °C < - 0,5 °C, 6e3 Temon30IIsAInuI MOKHO IIPOKJIABIBATS.

) t; =-1,82°C < - 0,5 °C, 6e3 TeImIon30s11H HENb3sl TPOKIIA IbIBATh.

1)t =-1,72°C < - 0,5 °C, Ge3 TerIon30sALUN HEellb3s IPOKIIabIBATb.



Komnemenmuocmuo-opuenmuposannas 3aoaua Ne29.

[TaponpoBox ¢ HapyxHbIM auamerpoM 100 MM MOKpBIT CJIOEM HU3OJSLHUU
tommuao 80 MM uw TemnonpoBoaHOocThO, BT/(M-K), A=0,14+0,00016-t. Ha
MOBEPXHOCTAX cosi Temmeparypbl 170 m 30 °C. Haiith morepd TEIUIOTHI dYepes
U30JISIUIO, €CJIH ITTMHA TaporpoBoa 15 M.

Otser:

a) Q=1154 Br.

0) Q=2154 Br.

B) Q=3154 Br.

r) Q=4154 Br.

n) Q=5154 Br.

Komnemenmunocmuo-opuenmupoeanuas 3aoaqa Ne30.

B TemnooOmenHuke Boja JBWKETCa Mo Tpydbam auameTpoM 40%2.5 MM co
ckopocTeio 1 M/c u HarpeBaercs ot 15 1o 85 °C. Tpy6a umeer temneparypy 95 °C Ha
noBepxHocTu. Haltu Ko3pUIMEHT TEmIo0TAaYu W JIMHEHHBIA TEIMJIOBOM MOTOK.
Temmogusnyeckue cporictBa Boabl (p, A, v, Pr) mpencraBiieHbl B CIPaBOYHOM
JUTEepaType U METOAMYECKUX YKa3aHUSIX.

Otsert:

a) a = 544 Br/(m*-°C), q; = 2692 Br.

6) a = 54 Br/(M*-°C), q; = 269 Br.

B) o = 6443 B1/(M*°C), q; = 26918 Br.

r) o = 5443 B1/(M*-°C), g = 26918 Br.

1) o = 4443 Br/(M*-°C), q; = 16918 Br.

IIIkajla OUEHUBAHMS  PelICHUMA  KOMIIETEHTHOCTHO-OPHMEHTHPOBAHHOM
3a1a4H:

B COOTBETCTBUU C JCHCTBYIOUIEH B YHUBEPCUTETE OAIIbHO-PEUTUHTOBOM
CUCTEMOI OIIEHMBAaHWE pEe3yJbTAaTOB MPOMEXKYTOUHONW AaTTeCTallMd OOYYAIOIINXCS
ocymiecTBisieTcs B pamkax 100-0amibHOM MIKaJIbl, MPU 3TOM MaKCUMAaJIbHBINH Oall 1Mo
MIPOMEKYTOUHOM aTTecTalMy 00y4aroluxcs o O4HOU GopMe 00yyeHus: cocTaBisieT 36
OaJyIoB, TO OYHO-3a04HOM U 3a04HOM (opmam o00yueHuss - 60 (ycTaHOBIEHO
nojoxxenuem I1 02.016).

MaxkcuManabHOE  KOJMYECTBO Oa/lIoOB 3a  pelIeHHe KOMIETEHTHOCTHO-
OpUEHTHUPOBAHHOM 3a1a4u - 6 OaIoB.

bann, mnomydyeHHbIi — oOydwarommMmcsT 3a  pelIeHHEe  KOMIETEHTHOCTHO-
OpUEHTHUPOBAaHHOM 3ajaud, CyMMHpyeTcsi C OaloM, BBICTaBICHHBIM €My IIO
pe3yibTaTam TECTUPOBAHMUS.

OO6mmii Oalm  MPOMEXKYTOUYHOM aTTecTallud CyMMHpyeTcss ¢ Oaniamu,
MOJIyYEHHBIMH O0YYaroIUMCs M0 pe3yjibTaTaM TEKYIIETr0 KOHTPOJIS yCIIEBAEMOCTH B



TEUEHHUE CEMECTPa; CyMMa
0aJI0B MEPEBOUTCS B OLIEHKY MO S-0aTbHON HIKae CASAYIOIINM 00pa3oM:
CooterctBue 100-6amnpHOM 1 S-0aIbHON HIKAT

Cymma bannos no 100-b6anrvroi Ouenka no 5-bainvrou wKane
100-85 OTJINYHO

84-70 XODPOIIIO

69-50 YJIOBJIECTBOPUTEIHLHO

49 1 MmeHee HEYJIOBJIETBOPUTEILHO

Kpumepuu ouenugeanua pewieHus KOMNEmMeHMHOCMHO-OPUEHIMUPOBAHHOU
3a0auu
(Hudicecnedyowue  Kpumepuu  OYEHKU  AGAAIOMCA  NPUMEPHBIMU U MO2YM
KOpPEeKmupo8amucsi):

6-5 0ayuI0B BBICTABISIETCS OOydYaromeMycCsl, €CIM peIIeHHe 3a7add
JEMOHCTPUPYET IIyOOKO€ MOHMMaHHE O0YYaroIMMCs MPEUI0KEHHON IpoOJieMbl U
Pa3HOCTOPOHHEE €€ PACCMOTPEHUE; CBOOOJHO KOHCTpYHpyeMas paboTa MpeIcTaBisieT
co0Oil JIOTUYHOE, SCHOE U IPHU 3TOM KpaTKOE, TOYHOE OIMCAHME XOJa pEIICHHUS
3amaun  (MOCNEAOBATeIbHOCTH  (WJIM  BBINIOJIHEHUS) HEOOXOJAMMBIX  TPYAOBBIX
nercTBuil) U POPMYITUPOBKY JOKA3aHHOTO, MPABUILHOIO BBIBOJIA (OTBETA); TIPU I3TOM
oOyJaronMMcsl MpPeIOKEHO HECKOJIBKO BAPUAHTOB PEIICHUS WM OPUTHHAIBHOE,
HeCTaHJapTHOe penieHue (uaum  Haubonee dddexTuBHOE, wWIM  Hauboliee
palMoHaNbHOE, WIM ONTUMAJIBHOE, UM €AMHCTBEHHO MPABUIIBHOE PEIICHUE); 3a/1a4ya
pelieHa B YCTaHOBJIEHHOE MPEIOAaBaTENIEM BPEMsI MIIN C OTIEPEKEHUEM BPEMEHH.

4-3 paju1a BBICTaBISIETCS ~ OOydwalomeMycsi, €CId  pEIleHue 3a1a4u

JEMOHCTPUPYET
MOHUMaHUE OOYYAIOIIMMCSl TPEMJIOKEHHOW MNpOoOJeMbl; 3aJada pelleHa TUIIOBBIM
CocOOOM B YCTAHOBJIEHHOE MPENOJaBaTeIeM BpeMs; UMEIOT MecTO o0uue ¢pasbl U
(W1M) HecylleCTBEHHbIE HEOYEThl B OINMCAHUM XOJa pelleHus U (WiM) BBIBOAA

(oTBeTa).
2-1 0ansia BBICTABISIETCS  OOydYarOIIEMyCs, €CIM  pelIeHUe 3a1a4u
JEMOHCTPUPYET
MOBEPXHOCTHOE MOHUMAHUE 00YYaIOMUMCS MTPEIIOKEHHOM poOIeMBI;

OCYILIECTBJIEHA MOIBITKA

m1abJIOHHOTO PEIIeHUs 3a7auyd, HO MPU €€ PEHICHUH IOMYILIEHbl OMMOKU U (WJIH)
MPEBBIIICHO YCTAHOBJIECHHOE MPENOAaBaTeNIeM BpeMsl.

0 0ay10B  BBICTABIIIETCS  OOydarolleMycs, €CIU  pElIeHHE 3a]1a4M

JEMOHCTPUPYET

HEMOHUMaHuE OOy4YaloIIUMCA MPEAJIOKEHHON mpoOiaemMbl, W (WIH) 3HAYUTEIbHOE
MECTO 3aHMMAarOT o0IMe (ppa3bl M TOJOCIOBHBIE pacCyKIAeHMs, U (WIM) 3aj1ada He
peleHa.



anmpykuu}l noO 6blNOJIHERUIO mecmuposanui
Ha npomeofcymounoﬁ ammecmauyuu 06yualomuxc;1

Heob6xoaumo BoinonHuTh 16 3aganuii. Ha BeinmoaHeHNE OTBOIUTCS 2 akaj. yac.

3amaHus BBIMOJHSIOTCS HAa OTAEIBHOM JMcTe (OJIAaHKE OTBETOB), KOTOPBIN
ClaeTcsl NpernojaBaTeial0 Ha npoBepky. Ha ornenpHOM nmcre (OjaHKE OTBETOB)
3aMMIIATE CBOM (PaMWIMIO, UMsI, OTYECTBO U HOMEp IPYMIbI, 3aT€EM MPUCTYNANUTE K
BBITIOJIHEHUIO 33JJaHUM. YKaXUTE HOMEP 3a/IaHUsl U PSAJOM C HUM:

- TP BBINOJHEHUM 3aJaHUN 6 3aKkpbimoi (opme 3anumute OyKBY (OYKBBI),
KOTOPO# (KOTOPBIMH) MPOMApKUPOBAHBI TPABUIBHBIE OTBETHI;

- TpY BBINIOJIHEHUM 3aJ]aHUSL 8 OMKPbIMOU hopme 3aNUIIATE MPOMYIIEHHOE
CJIOBO, CJIOBOCOUY€eTanue, uudpy uiu hopmyiy;

- TIpY BBINIOJHEHUU 3a/IaHUsI HA YCMAHOBIeHUe NOCAe008AMelbHOCIU PATIOM C
OyKBaMHU, KOTOPBIMU MPOMAPKUPOBAHbl BApPUAHTHI OTBETOB, MOCTABHTE IUMPHI TaK,
4TOOBI OHU MOKA3bIBAIN MIPABUIIBHOE PACIIONIOKEHUE OTBETOB,;

- TpU BBHINOJHEHUU 33JIaHUS HA YCMAHOGIEHUEe COOMBEMCmEUs YKAKUTE
COOTBETCTBHS MEXy OykBamMu U Iudpamu, pacrosaras ux napamu.

[Ipu pelieHUN KOMNEmeHmMHOCMHO-0OPUEHMUPOBAHHOU  3a0adu  (3a0aHusl)
3aMUIIATE Pa3BEpHYTHIA OTBET. OTBET 3alKCHIBANTE aKKypaTHO, pa300puYMBBIM
nouyepkoM. KonudecTBo npeyioxKeHuil B OTBETE HE OTPAHUYHUBAETCS.

bayutel, monyyenHsle BamMu 3a BBINIOJHEHWE 3aJaHuN, CyMMHUpPYROTCs. Kaxmpiii
BEPHBII OTBET OLIEHUBAETCA CIAEAYIOIIUM 00pa3oMm:

- 3aJlaHue B 3aKpbITON (hopMme - 2 Oana,

- 3aJlaHue B OTKPBITOU (popme - 2 Oaa,

- 3aJlaHue Ha YCTaHOBJICHHUE MOCJIEI0BATEIbHOCTH - 2 Oallna;

- 3aJlaHue Ha YCTaHOBJIEHHE COOTBETCTBUS - 2 Oaia,

- pelieHrue KOMIIETEHTHOCTHO-OPUEHTHUPOBAHHOM 3amauu  (3amaHus) - 6
0asioB.

MaxkcumanbHOE KOJUYECTBO OalJIOB HA MPOMEXKYTOUHOM aTTectauuu - 36 (mns
00yJaroIIuXCsl 0 OYHO-3a09YHOM U 3a0uHOU (hopMam oOydeHus - 60).



