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COHAEPXAHUE
1. Beenenue. llenu u 3aa4u OCBOCHUS JUCITUTLIMHEI
2. ®oH/T OIICHOYHBIX CPEJICTB JUTSI TEKYIIEH U POMEKYTOYHON aTTeCTallun
3. KontponeHbie Bompockl To jaucuuiuinHe «TemmomMaccooOMeH B SACPHBIX
SHEPrETUYECKUX YCTAHOBKAXY ..vvvveerrinnnressnnnnss
4. TlepedeHp MPaKTUYECKUX 3a/ad 1Mo AucHuIuMHe «TernomMaccooOMeH B sSAEPHBIX

OHCPTCTUYCCKHUX YCTAHOBKAXY ...vvvvviviniiniiineinnns

O0JsacTh NPUMeHEHUA

®onp oueHouHbIX cpeacTB (POC) — sABnseTCS HEOTHEMIIEMOMN YacThi0 Y4€OHO-METOJMUECKOTO
KOMILJIEKca Y4eOHON aucuuIuiMHbl «TemnoMaccooOMEH B 3SHEpreTH4eckoM OOOpylOBaHUUY» U
MpeHa3HayeH JUId KOHTPOJISI M OLIEHKH 00pa30BaTelIbHBIX JOCTHUKEHUH OOy4JaroIuXcs, OCBOMBIIMX
MIPOrpaMMy JaHHOW TUCIUIUINHBL.

esan u 3agaun GoHAA OLIEHOYHBIX CPEACTB

Hempto @DoHIa OIEHOYHBIX CPEJCTB SBISIETCS YCTAHOBIICHHE COOTBETCTBUS  YPOBHS
MOJTOTOBKH OOydYaromuxcss TpeOOBaHUAM (eAepaTbHOTO TOCYAapCTBEHHOTO 00pa30BaTEIHHOTO
CTaHJapTa.

Jns noctmxeHuss moctaBiaeHHOW 1enu DOHIOM OIEHOYHBIX CPEACTB MO JAUCHHUILIMHE
«TemmomMaccooOMEH B SHEPreTUIECKOM 000PYIOBAHUH»» PEIIAOTCS CIIETYIONIIE 3aJauu:

— KOHTPOJIb U YIpaBJICHHE MPOIECCOM MNpuoOpeTeHuss oOydarolIMMUCS 3HaHHWM, yMEHUN u
HABBIKOB IPETYCMOTPEHHBIX B paMKaxX JaHHOTO Kypca;

— KOHTPOJIb U OLIEHKA CTETIEHU OCBOEHHUS KOMIIETEHIINI MPeIyCMOTPEHHBIX B paMKaxX JAHHOTO
Kypca;

— obecrieueHre COOTBETCTBHS PE3y/IbTaTOB 00ydYeHHs 3amadyaM Oyayiieil mpodeccuoHaabHOM
JEeSITEIbHOCTH Yepe3 COBEPIIECHCTBOBAHHE TPAJUIIMOHHBIX M BHEJPEHHWE HWHHOBAIIMOHHBIX METOJIOB
oOyueHusi B 00pa3oBaTeNbHBII Mpoliecc B paMKax JaHHOTO Kypca.

1. IlepeyeHb KOMIETEHIIHIT ¢ YKa3aHHEM ITanoB UX ()OPMHUPOBAHUSA B Mpoilecce OCBOEHUs
00pa3oBaTeJIbHOM MPOrPAMMBI

1.1. Ilepeuenv naanupyemulx pe3yiomamos 00yueHus no OUCYUNIUHE, COOMHECEHHBIX C
NIIAHUPYEMbIMU PE3YIbIMAmMamMu 0C80EHUS 00PA308aAM ENbHOI NPOZPAMMbL

B pesynbrare ocBoenust OOIl oOyyarommiicss HODKEH OBIAETh CICAYIOIIMMH pPe3ylbTaTaMu
00yueHus N0 AUCHUIUIMHE:

Konpr HaumeHoBaHMEe KOMIIETEHITNU Kon 1 HaumeHoBaHue
KOMIIETEHIIU I WHIMKATOPA JOCTIKEHUS KOMITETEHITHH
[1K-2 Croco0eH K y49acTHIO B IPOBECHHUH 3-TIK-2 3HaTh METOABI IPOBENEHUS

(1)I/I3I/I‘ICCKOF0 1 YHUCJIICHHOI'O
OKCIICPUMCHTA, K TOATOTOBKE
COOTBCTCTBYIOIIUX
OKCIICPUMCHTAJIbHBIX CTCHAOB

(hM3UYECKOTO M YUCIIEHHOTO
SKCIEPUMEHTA, U TIOATOTOBKHA
COOTBETCTBYIOIINX YKCIEPUMEHTATHLHBIX
CTEH/IOB.

V-IIK-2 Ymers npoBoauTh GU3NIECKUH U
YUCIIEHHBIH YKCIIEPUMEHT, TIOJITOTOBUTH
COOTBETCTBYIOIIME HKCIIEPUMEHTAIbHbBIC
CTCHBI

B-TIK-2 Bnaners merogamMu mpoBeaeHuUs
(hU3UYECKOTO W YHCICHHOTO
SKCIIEPUMEHTA U MOATOTOBKHU
COOTBETCTBYIOIIUX IKCIIEPUMEHTAIBHBIX
CTCH/IOB.




1.2. Omanwt hopmuposanua komnemenyuii 6 npoyecce oceoenus O0Il

KoMIOHEHTB KOMIETEHIMH, Kak NpaBuUio, (HOPMUPYIOTCS NpPU HU3YYCHHH HECKOJIBKUX
JUCUUILIMH, a TaKKe B HEMAJIOM CTENEHW B Ipouecce NpoxoxaeHus npaktuk, HUP u Bo Bpems
CaMOCTOSITENIBHON paboThl oOy4aromerocs. Bemonaenne u 3amurta BKP sBisitorcess BuoM ydaeOHOMA
NeATeIbHOCTH, KOTOPBIH 3aBepiiaeT npoiecc (OpMUPOBAHUS KOMIIETCHIIUH.

MecTo OUCHMIUIMHBI M COOTBETCTBYIOUIMM 3Tan (OPMHPOBAHUS KOMIIETCHLHUH B IIEIOCTHOM
mpouecce IMOATOTOBKM 10 0Opa3oBaTeNbHOM NIporpaMMe MOXHO OIpEeAeanuTh 10 MaTpule
KOMIIETEHIIUH, KOTOpas npuBoauTcs B [Ipuiioxenun.

Otansl GOPMHUPOBAHUS KOMIIETEHIIUU B MPOLIECCE OCBOCHUS JUCUUIUINHBIL:

- HAYaJIbHBIH 3Tall — HA ATOM JTane (OPMUPYIOTCS 3HAHUEBBIE U HHCTPYMEHTAJIbHBIE OCHOBBI
KOMIIETEHIIMM, OCBAMBAIOTCS OCHOBHBIE KaTeropuu, Qopmupyrorcs O0a3oBble ymeHHs. CTyneHT
BOCITPOM3BOJIUT TEPMUHBI, (DAKThI, METO/IbI, MOHSTHS, IPUHIIUIIBI U IPABHJIA; PelllaeT ydeOHbIe 3aaun
o o0pasiy;

- OCHOBHOM »Tam — 3HaHMs, yYMEHUS, HaBbIKM, oOecnedrBarolive (OpMUPOBAHHWE KOMIIETEHIUH,
3HAYUTENIBHO BO3pacTal0T, HO €€ HE JIOCTUraloT UTOroBbIX 3HaueHWW. Ha sTom sTame cTyneHT
OCBaWBaeT aHAJIUTUYECKUE JEUCTBUA C MPEIMETHBIMU 3HAHUSAMHU 1O AMCLUILIMHE, CIOCOOEH
CaMOCTOSITENIbHO pellaTh y4eOHbIe 3aJjaur, BHOCS KOPPEKTHUBBI B aTOPUTM JIEHCTBUI, OCYLLIECTBIISSA
KOPPEKIIHIO B X0/1€ pabOThl, IEPEHOCUT 3HAHUS M YMEHHSI HA HOBBIE YCIOBHS;

- 3aBepIIAIOIIMII 3Tan — Ha 3TOM dTale CTYAEHT JOCTUraeT MUTOTOBBIX MOKa3aTelel Mo 3asBIECHHOU
KOMIIETEHIINH, TO €CTh OCBAUBAET BECh HEOOXOIUMBIM 00bEeM 3HAHUI, OBJIa/IEBAE€T BCEMU YMEHUSIMHU U
HaBbIKaMU B cdepe 3asBiIeHHONW KomreTeHIMH. OH crocoOeH MCMOoNb30BaTh 3THU 3HAHUS, YMEHHS,
HAaBbIKU IIPU PEIIEHUH 33124 TOBBIIIEHHOMN CII0)KHOCTH M B HECTAaHAAPTHBIX YCIOBUSX.

Otanbl  GOPMHPOBAHUSI KOMIIETCHIIMA B XOJ€ OCBOCHUS JUCIMIUIMHBI OTPaXKaroTCs B
TeMaTHYeCKOM TuTaHe (cM.11. 4 paboyeit mporpaMMbl TUCITUTIIIUHBI).



1.3. Ilacnopm ¢honoa oyenounvix cpedcme no OucyuniIuHe

Ne n/m Koutpoaupyemble pa3aesibl Kon konTposmpyemoii HaumenoBanue
(TeMBbI) AMCHUTINHBI (Pe3yJIbTAThI | KOMIETeHIIHH (M € YacTh) /|  OLEeHOYHOro CpeacTBa
1o pazjiejiam) u ee GOpMYJIHPOBKA
Texymmuii KOHTPOJIb, 6 cemecTp
1. CranuoHapHas TIK-2 NunuBunyanbHOE
TEIUIONPOBOAHOCTH 0€3 BHYTPEHHUX JIIOMaIIIHeE 3aIaHueE,
HUCTOYHHUKOB TEILIA nabopaTtopHas pabora,
KOMIIbIOTEPHBIN TECT
2. CTaHI/IOHapHaH TIK-2 I/IHI[I/IBI/II[yaHLHOG
TEMJIONPOBOAHOCTS C BHYTPEHHUM JIOMaIlHee 3a/[aHue,
TCILTOBBICIICHHEM KOMITBIOTEPHBIHN TECT.
3 HeCTaHI/IOHapHaSI TIK-2 I/IHI[I/IBI/II[yaHLHOG
TEIUIONPOBOAHOCTD JlOMallHee 3a/1aHue,
nmabopartopHas paborta,
KOMIBIOTEPHBIA TECT
4 Teopwust TEIIOBOrO MOI00MUs [TK-2 UHauBHIyanbHOE
JIOMAaITHEE 3a]JaHuE,
KOMIBIOTEPHBIA TECT
5 TerutooOMeH nipu ITK-2 WuauBuayansHoe
BBIHY)XXACHHOW KOHBCKIINH JOMalllHee 3aJaHue,
nabopaTtopHas padoTa,
KOMITBIOTEPHBIN TECT.
6 TennooO6men ipu cBoOOHOM I1K-2 NHauBHAyaIbHOE
KOHBCKIINN JOMalllHEE 3aJaHue,
nabopartopHas pabora,
KOMITBIOTEPHBIN TECT
IIpomMexyTOUYHBII KOHTPOJIb, 6 cemecTp
3ayer |HK-2 3aganust 1S 3a4eTa
Bcero:

Texymuii KOHTPOJb, / ceMecTp

TermmooObMeH Tpu KOHACHCAITIHI

[1K-2

NunuBunyansHoe
JoMarliHee 3aJaHue,
KOMITBIOTEPHBIN TECT

TemnooOMeH npu KUIEHUH

[1K-2

NunuBunyansHoe
JoMaIlrHee 3aJaHue,
KOMITBIOTEPHBIHN TECT

TemnnooOMeH u3yyeHnem

[1K-2

NunuBunyansHoe
JIOMaIIHee 3a/laHue,
nabopaTopHas padora,

OCHOBEI pacucra TEII000MEHHBIX
aIrrapaToB

[1K-2

NunuBunyansHoe
JIOMaIIHee 3a/laHue,
nabopaTopHas padora,

IIpoMexkyTOUYHBI KOHTPOJIb, / CEMEeCTP

9K3aMCH

[1K-2

DK3aMeHaMOHHBIE OUIETEI,
(hOHJT 3K3aMEHAIIMOHHBIX
3a1a4




Tabmuua 1 - O6mas Tpy10eMKOCTh, BHJIBI 3aHATHI, (OpMa aTTeCTaluu

Cemectp Oomas Jlexuuw, JlaGoparopnsle | IIpaktnueckue | CPC, yacos
TPYJOEMKOCTB, 9acoB paboTHl, 3aHATHS, YaCOB
gacos (3ET) 4aCcOoB
Ounas ¢popma o0yueHnust
dopwma arrecrarmu: 3a4et (5 cemecTp), Fx3ameH (6 cemecTp)
5 216/86 16 - 16 40
6 16 16 16 60




2. Onucanune nokasareseii 1 KpuTepreB OLeHUBAHNS KOMIIETEHIUI HA Pa3JIMYHBIX ITanax uX (OPMUPOBAHMS, ONUCAHUE LIKAJ OLleHUBAHUS
KoHeunbIMu pe3ynpTaTaMu OCBOEHMSI IPOTpaMMbl AUCLMILIMHBL SBISIOTCS C(HOPMHPOBAHHBbIE KOTHUTHBHBIE NECKPUNTOPHI «3HAThY, «YMETbHY,

«BIIAJIETHY, PACIIMCAHHBIE 10 OT/AEIbHBIM KOMIIETEHIUSAM, KOTOpPbIE MpUBEACHHI B I1.1.1. @opMupoBaHKe ATUX AECKPUIITOPOB IPOUCXOAUT B IpoOLIEcce

W3Y4EHHUs TUCLUIUIMHBI 110 3TaraM B paMKax pa3JIMYyHOro BU/IA YUEOHBIX 3aHATHI U CaMOCTOATEIbHOU pabOThI.
Briensrorcest Tpu ypoBHS CQOPMHUPOBAHHOCTH KOMIETEHIIMI HA Ka)KIOM dTare: MOPOTOBbIH, TPOIBUHYTHIN U BEICOKUH.

YpoBHHu CoaepikaresbHOe OcHOBHBIEC IPU3HAKHU BbI/IEJICHUS YPOBHSHA BPC, ECTS/IIatubanabHuas
ONUCcaHHe YPOBHA % HIKAJIa 1715 OLeHKH
OCBOCHMs | IK3aMeHa/3adeTra
Broicokuii TBopueckas AedATeNbHOCTb | Bruouaem Hudcecmosujuil yposeHs.
Bce suovr komnemenyuti CryzeHT 1eMOHCTpUpyeT cBOOOHOE 001a1aHNe
cghopmuposamsl Ha 8b1ICOKOM KOMIMETEHITUSMHU, CIOCOOEH TPUMEHUTH UX B A
VpO8HE 8 COOMEEMCMBUU C HECTaHJIAPTHBIX CUTYaIUSX: IOKa3bIBaCT 90-100 Ormaio/
yensamu u 3a0avamu YMEHHE CaMOCTOSATEIbHO NPUHUMATh PEILIEHHE, 3auTeHo
OUCYUNTIUHDBL pemarte npodieMy/3agaqy TEOPETUIECKOTO WK
MPUKIIATHOTO XapaKTepa Ha OCHOBE U3YYEHHBIX
METO/I0B, IPUEMOB, TEXHOJIOTHIA
IIpoaBuHYTHII [Ipumenenne 3HaHWN W | Brurouaem nudxcecmoswull yposeHs.
Bce 6uovl komnemenyuii ymeHuil B Oojsiee mmpokux | CTyAEHT MOXET JOKa3aTh BJIaJICHUE B/
cghopmuposansl Ha KOHTEKCTaX y4eOHOM U | KOMIETEHLUSIMHU: JEMOHCTPUPYET CIIOCOOHOCTD 85-89 OueHp XOpomIo/
NPOOBUHYMOM YPOBHE 8 npodeccuoHanbHOM coOuparb, CUCTEMAaTU3UPOBATh, AaHATU3UPOBATH 3auTeHo
coomeemcmeuu ¢ yeusimu u NEeSITeNIbHOCTH, HEXKEMU MO | U IPaMOTHO KCIIOJIb30BaTh HH(OPMALIUIO U3
3a0ayamu OUCYUNIUHbBL oOpasity, OomblIei Jojieil | caMOCTOSITeNIbHO HalJICHHBIX TEOPETUUECKIX
CaMOCTOSITEIbHOCTH U | UICTOYHHUKOB M WJUTIOCTPUPOBATH UMU C/
UHUIUATHBBI TEOPETUYECKHE MOJI0KEHHS U 000CHOBHIBATH 75-84 Xopomo/
MPAKTUKY IPUMEHEHUS. 3auTeHo
IoporoBblii PenponykrtuHas Crynent JEMOHCTPUPYET BJIaJICHUE 65-74 D/Y noBneTBopUTEINBHO/
Bce 6uovr komnemenyuti JeSITENEHOCTD KOMIIETEHIIMSIMU B CTaHAAPTHBIX CHUTYAILIUSX: 3auTeHo
cghopmuposamnsl Ha NOPO2OBOM U3JIaraeT B MpeJenax 3a/1ay Kypca TeOpeTHIECKU
yposHe U TIPAKTUYECKU KOHTPOJIUPYEMBII MaTepHuall. 60-64 E/Tlocpencrsento
/3auTeHo
OTCcyTCcTBUE MPU3HAKOB MOPOTOBOTO YPOBHS: KOMIIETEHIIUU HE CPOPMUPOBAHBI. 0-59 HeynoBnerBoputensHo/

Hwuxe moporosoro

CTy,I[eHT HC B COCTOAHUH NPOACMOHCTPUPOBATH O6J'I8.I[8.HI/I€ KOMIICTCHIIUAMUA B

CTAHJAAPTHBIX CUTYallHsIX.

3autreHo




OneHuBanue pe3ynbTaToB OOyUYEHHs] CTYAEHTOB IO JUCHUIUIMHE OCYIIECTBIIAETCS IO
perJaMeHTy TeKYIIEro KOHTPOJISI U IPOMEXYTOUHOM aTTeCTalUH.

Kputepun orneHuBaHus KOMIIETEHIIMM Ha Ka)XJOM JTale U3y4eHUs JUCLMIUIMHBL IS KaXXI0Tro
BUJ]a OLIEHOYHOTO cpenactBa M mpuBomsatcs B 1. 4 @OC. Hrorossiii ypoBeHb CHPOPMUPOBAHHOCTH
KOMIETEHINH TPU U3YUYEeHUH AUCHUILUIMHBI onpeaessiercs no tabnuie. [Ipu 3Tom cienyer noHUMaTh,
YTO TpaHHULla MEXKIY YPOBHSMU JUISI KOHKPETHBIX pE3YJIbTaTOB OCBOECHMSI 00pa30BaTEIbHOMN
IIPOrpaMMbl MOXKET CMENIaThCsL.

YpoBeHb chpopMHPOBAHHOCTH Texkymmii KOHTPOJIb IIpome:xxyTouHas arrecTauus
KOMIIeTeHIIUH
BbICOKMH BBICOKHI1
BBICOKHI NPOOBUHYMbII 8bICOKULL
BbICOKUU npPOOBUHYMbLLL
nopo2oe6wiil BbICOKUU
BbICOKUU nopo2oswiii
MIPOABUHYTHIN NPOABUHYTHII MPOABUHYTHII
NPOOBUHYMbLLL nopo2oswiii
nopo2oewiil npPOOBUHYMbLLL
IIOPOTOBBII IOPOTrOBbIH MOPOrOBbIN
MOPOroBbIN HHIKe IIOPOroBOro
HHKE IOPOTOBOTO
HHKe TIOPOroBoOro -

3. MeToauyeckue MaTepHAaJibl, ONpeesIsiiONe MPoleaypPbl ONEHUBAHUS 3HAHHWI, yYMeHMI,
HABBIKOB MJIU ONBITA /1eSITeJIbHOCTH, XapaAKTePU3YIOIIUX 3Tanbl GOPMHPOBAHHUSA KOMIIeTEHIHIA.

PeliTunroBas oreHka 3HaHUN ABIISETCS UHTETPAIbHBIM MOKa3aTeJIeM KauecTBa TEOPETHUECKUX U
MPAKTUYECKUX 3HAHUW M HABBIKOB CTYJEHTOB IO JAWCHUIUIMHE M CKJIaJbIBAaeTCsl M3 OILEHOK,
MOJIyYE€HHBIX B XO/I€ TEKYILET0 KOHTPOJIS U MPOMEKYTOYHOU aTTECTAIIHH.

Texymuii KOHTPOJb B CEMECTPE MPOBOJUTCS C LIEIBI0 00CCTICUCHHs] CBOEBPEMEHHOM 00OpaTHOM
CBSI3H, JUIS KOPPEKIMH 00ydeHUs], aKTUBU3AIMH CAMOCTOSITEIbHOM pabOThl CTYICHTOB.

[IpomexyTrouHas arrecTanusi TNpeJHa3HAY€Ha [UIi OOBEKTHUBHOTO TMOATBEPXKICHHUS U
OIICHUBAHMSI JOCTUTHYTBIX PE3YJIbTaTOB O0YUYEHHsI TIOCTIE 3aBEPIICHUS N3YUCHHUS] TUCIUTUTHHBIL.

Texymuii KOHTPOJIb OCYILECTBIISIETCS 1Ba pa3a B cemecTp: KoHTposbHas Touka Ne 1 (KT Ne 1)
koHTpoJibHast Touka Ne 2 (KT Ne 2).

Pe3ynbTarthl Tekyliero KOHTPOJIE U MPOMEXKYTOUHOM aTTecTaly MOABOJSATCS IO IIKaie
OAJITbHO-PEUTHHTOBON CUCTEMBI.

Bua konTpoJs JTan peiiTHHroBoi cucreMbl OeHOYHOE Bauan
cpeacTBo MuHuMyM Makcumywm
KonrtposabHnas Touka Ne 1 10 20
Texymmii KoninoxkBuym
KonTpoabHas Touka Ne 2 15 20
NumBuayajibHoe JoMalliHee 3aJaHue
KonTpoabHas Touka Ne 3 10 20
KomnbrorepHoe TectupoBanue
IIpomesxkyTounblii | 3ayer 25 40
HUTOI'O 3a 6 cemecTp 60 100
Buja koHTpOJIR JTan peiTHHI0OBOI CHCTEMBI bamn
OueHo4Hoe cpeacTBO MHEHEMYM MakcuMyM




Texymmii KonTpoabHas Touka Ne 1 10 20
KomnblotrepHoe TecTupoBanue

KonTtpoabHas Touka Ne 2 10 20
JlabopaTopHbie paGoThI
KoutpoJsbHas Touka Ne 3 15 20
NuauBuayaibHOE JOMAalIHee 3aJaHue
Ipome:xkyTounblii | IK3aMeH 25 40
HUTOI'O 3a 7 cemecTp 60 100
0) KPUTEPUH OIICHUBAHUS KOMIIETCHIIUH (PE3yIbTaTOB):

15-20 GamnoB 3a OTBET HA BONIPOC BBHICTABIISETCS CTYIEHTY, KOTOPBIH :

- BJIaJICET METOJIOJIOTUEN TAHHON IUCIUILIMHBI, 3HAET ONMPEICTCHUS] OCHOBHBIX TOHSATHIA;
- TIOJTHO PACKPBIBAET COJIEPIKAHNE TEOPETUIECKUX BOITPOCOB OMIIETA;

- YMEET yBA3aTh TEOPUIO U IIPAKTUKY IIPU PELICHUU 3a/1a4.

8-14 GayoB 3a OTBET Ha BOIPOC BHICTABIISICTCS CTYACHTY, KOTOPBIN:

- Cnenan Bce, 4TO TpeOyeTcs ISl MOJTyIeHUS OICHKU «OTIMYHOY, OJHAKO TPH 3TOM JOMYCTHII
HE3HAYNTEIIbHBIE HETOUHOCTH MPH U3JI0KEHUU MaTepralia, He HCKaKalolIie CoepKaHnue OTBETa 10
CYILIECTBY BOIIPOCA.

1-7 GaynoB 3a OTBET HA BOTIPOC BHICTABJISETCS CTYJEHTY, KOTOPHIN:

- BJIaJICET METOI0JIOTHEH TaHHOW JUCITUTUIMHEI, 3HACT OTPEICIICHUS OCHOBHBIX TTOHSITHIA,
- PacKphIBaeT COJIEp)KaHHE HE BCEX TEOPETHIECKUX BOIIPOCOB

- HE BCET/Ia yMEET YBSA3aTh TCOPHIO U MPAKTHUKY IIPH PEIICHUH 3a]1ay;

- BBITIOJTHIJI OJIHY U3 IBYX 33/1a4 B HHIMBHIyaTbHON paboTe.

0 6ayuToB 3a OTBET HA BOMPOC BBICTABIISIETCS CTYCHTY, KOTOPBIN:

- HMECT np06em>1 B 3HAHUSIX OCHOBHOT'O yqe6H0r0 Marcpualia no JUCHUIININHE, HC MOXKET I1aTh
YCTKOI'0O OnpcACICHNA OCHOBHBIX HOHHTI/Iﬁ;

- HC YMECT pClllaTh 3aJa4u U HC MOXET pa306paTLC$1 B KOHerTHOﬁ CUTYyalluu,

- HE MOXKET YCIEITHO MPOJI0JDKATh AaJIbHEHIIee 00yYeHHE B CBSA3H C HEIOCTATOYHBIM 00bEMOM
3HAHUH.

B) OTIMCaHME IIKAJIbI OTICHUBAHHSL:

MaxkcumanbHasi cymma 0ajiioB ceMecTpoBOil artecTanuu (3aueta) — 40 6anmios.

B Ousiet 1o 3avety BXOAUT 2 BOIIPOCA U 3a/1a4a:

1. Ha OIICHKY YMCHHUS aHAJIM3UPOBATh TEPMOJUHAMUYECCKHE (TEXHUYECKHE) IPOIECCH U
ATOPUTMBI pacueTa ¢ Ienblo obecreueHuss ux sddexTtuBHOM u Oe3omacHoi paborer (ITK-11)
MaxkcumanbHas cymma 6amioB -20 6aios

2. Ha OIEHKY yMEHHS NPOBOAMUTH TEPMOJMHAMUYECKHE pacueThl obopymoBaHus A0V B
CTallMOHAPHBIX U HecTalMOHapHBIX pexkumax pabotsl (I1K-13). MakcumanbHast cymma 6amioB -20
6amioB



4. TunosBble KOHTPOJIbHBIC 3aIaHUA WJIN UHbBIEC MaTepHUaJIbl, He()ﬁX()}II/IMLIe AJIs1 ONECHKH 3HaHHﬁ,
yMeHI/Iﬁ, HaBbIKOB

Bonpocut k 3auemy

Tema: TennonpoBoAHOCTH

T1.Kak HanpaBieH rpajiueHT TeEMIIEPaTyphbl 10 OTHOLIEHHUIO K M30TEPMUYECKON TOBEPXHOCTHU?

T2.Pa3meprocTs k03 uiinenTa TermIonpoBoJHOCTH. . .

T3.1110THOCTH TEMIOBOrO MOTOKA Ha IOBEPXHOCTH B CTALIMOHAPHBIX YCIOBUSIX pPaBHA. ..

T4.Pa3mepHocTs K03 uIteHTa TeMnepaTyponpoBOIHOCTH. ..

TS5.Munyc B 3aMCH 3aKOHA TEMIONPOBOJHOCTH Dypbe 03HAYAET, YTO

T6.3akoH TernonpoBogHOCTH Dypbe BBITEKAET U3...

T7.Kakas ckopoCTb pacnpocTpaHeHus TeIuIa Mpeanoaraercs B runoreze Oypne?

T8. Bausier 1 TeroeMKOCTh Tena Ha MPOLECC TEIIONPOBOAHOCTH B TBEPJIOM TeEJIE IPU
CTallMOHAPHBIX YCIOBUSX?

T9. BepHo 11, 4TO pa3MEepHOCTH IJIOTHOCTHU TEIUIOBOTO MOTOKA U 0ObEMHON MOIIHOCTH BHYTPEHHHX
HCTOYHUKOB TEIUIa COBIAIAIOT?

T10. BepHo 11, uT0 00BeMHAs MOIITHOCTh UCTOYHMKOB TEIUIA PaBHA IWBEPTEHIIMN TIOTOKA TETia ?

T11. Bepno 51, 4TO mepenaa TeMnepaTyp 1 TEpMAYECKOE COIPOTUBIIEHNE TUIOCKOM CTEHKH ITPSIMO
MIPONOPIUOHAIBHBI?

T12. TepmMuueckoe cONpOTUBIICHUE MUIMHAPUIECKOU cTeHkn (d2>d1) ...

T13. TepMuueckoe cONPOTUBIIEHUE MIJIOCKOM CTEHKH . ...

T14. TepMuueckoe CONPOTUBIEHNUE TEILIONEPEIAYN MEK Y KUIKOCTAMHU, Pa3ACICHHBIMUA CTEHKOM. ..

T15. Ecnu kpuTHYeCKUi TUaMeTp TETUIOBOW U30JISIITUU OOJIBIIE HAPYKHOTO THaMeTpa
LUAJMHIPUYECKON CTEHKH, TO YBETUYEHUE TOJIIIMHBI TEIJIOBOM H30JS1MU HEU3MEHHON
TeMIIEpaType BO3yXa NPUBEIET K ...

T16. Ilpu BeIOOpE MaTepuraia s TEMIIOBOU W30JISAINUN [HJIMHIPUIECKON TPyObl COOTHOIIICHUE
MEXAY KpUTHUECKUM JUaMeTPOM TEIUIOBOM M30suK dKp ¥ BHEIIHUM JuameTpoM Tpyost d2...

T17. Kputnueckuit auaMeTp TEIJIOBOM U30JIALIMU PACCUUTHIBAECTCS, UCXOA U3. ...

T18. 3aBucut 1 pe3ynbTaT pemenns auddepeHnanTbHOTO YpaBHEHUS TEMJIOMPOBOAHOCTA OT Poja
TPaHUYHBIX YCIOBHI1?

T19. Bo3MOoXHBI 1 TpaHUYHBIEC YCIIOBHS | poa Ha MOBEpXHOCTH I1apa’?

T20. TermooOMeH MEXTy KUIISIICH BOJIOK M BO3AyXOoM OyaeT 0osiee 23pHEeKTUBHBIM, €CIIU CICNATh
opebpeHue co CTOPOHBL...

T21. Bepro 1u, 4T0 K03PGUIUEHT TEIIONMPOBOAHOCTH pedep Ha OBEPXHOCTH TETUIOOTIAFOIIICH
CTEHKH JI0JKEH OBbITh KaK MOKHO MEHbIIIe?

T22. PacnpeneneHue temiepaTypbl B UIMHAPUYECKOM TOIUIMBHOM CTPEXKHE IIPU PaBHOMEPHOM
pacnpeneneHuy BHYTPEHHUX HCTOYHUKOB TEIUIA MOYUHSAETCS. .

T23. Mo>xHO 11 TOJIyduTh O6€3pa3MepHbie (POpMyIbI s pacdyera MoJis TeMIepaTypbl Ipu
OXJTAKJCHHUH Tena u3 GopMy AJsl HarpeBa Telia, eCId U3MEHUTh 3HaK?

T24. B umnnHAPUYECKOM TOILUIMBHOM CTEPKHE MAKCUMYM TE€MIIepaTypbl HaXoAuTCs Ha ocu. Kak
M3MEHHTCA MOJIOKEHHE MAaKCUMyMa TeMIIepaTyphl, €CIIH Ha YaCTH IepuMeTpa TeriooOMeH
YXYIUIUTCS?

T25. Pactipeniennenne temmneparypsl B TPEXCIOMHOMN TIOCKOM CTEHKE NOKa3aHO Ha pucyHKe. Kak
COOTHOCSTCSA KOA(PPULUEHTHI TEIIONPOBOJHOCTH UCIIOIb3yEMBIX METEPUATIOB, €CIIH TOJIIUHBI
CJIOEB OJMHAKOBEI?

T26. Kakoe ¢puznueckoe CBOMCTBO Teaa MOXKHO U3MEPUTH C IOMOIIBIO PETYISIPHOTO pexuma?

T27. KakoBa pa3MEpHOCTb TEMIIA OXJIAXKIACHUS?

T28. Tpu tena: mnactuHa ToauuHoK 2D, numuaap u map paguyca R (D=R), BbInoiaHeHHbIE U3
OJIHOTO MaTepHuala 1 UIMEIOINE OJMHAKOBYIO HAYaJIbHYIO TEMIIEPATYPY OXJIAXKAAIOTCS B CPEAE C
MOCTOSIHHOM Temmepatypoil. Kakoe u3 ten Oyzaer oxnaxaarbes ObicTpee?

10



T29. PacnoJioxxuTe MaTepuaibl: HepKaBerolllas CTallb, IBYOKUCh YpaHa, BO3AYX, aFOMUHUH, CTaJlb
20, acOecT, pTyTh 10 Mepe Bo3pacTaHus KO3 (UIMEHTA TEIIONPOBOIHOCTH (TeMIieparypa
~200C)

T30. KakoBo HarnpaBiieHHUE I'PAIMEHTa TEMIIEPATyPhl IO OTHOIICHUIO K U30TEPMUUECKOM
oBEpXHOCTU? MOTyYT JIM H30TEPMHUUECKHE IOBEPXHOCTU OBITh 3aMKHYTBIMU ?

T31. Ecniu kpuTHYecKuii 1uaMeTp TEIIOBOM IMJIMHAPUYECKONW CTEHKH OOJIbIIe ee HApY)KHOTO
IUaMeTpa, TO Kak OyJIeT MEHSThCA TEIUIOBOM MOTOK uepe3 CTEHKY IPU YBEIWYEHUU
TOJMIIMHBI TEIIOBOM wu3oisiuuu? Temmeparypa OKpyXKarolero BO3JyXa OCTaeTcs
MMOCTOSTHHOM.

T32. B TemnooOMEHHHKE TEIUIO MEPEelaeTcsi OT KHIAIISH BOJBI K BO3IYXY Yepe3 TBEPIYIO
CTCHKY. [[/1s1 yBeTM4YeHHsI MHTCHCHBHOCTH TEIJIOOOMEHA MPEIOKEHO CIIENaTh OpeOpeHHeE.
OpeOpeHne CTEHKH ¢ Kakoi CTOPOHEI OyneT 3 dexTuBHEe?

T33. Tan npexacraisieTcst cO00H MMIMHAPUYECKOTO TOIUIMBHYIO TaOJIETKY, 3aKIIOYEHHYIO B
000J10UKy U3 HepkaBeromel ctainu. Kak m3MeHuTCs TemMreparypa B IIEHTpE TBJIa, €ClId Ha
HEKOTOPOU YaCTH NMEPUMETPA KOHTAKT MEX/TY TOIUTMBOM U 000JIOUKON HAPYIIUTCS ?

T34. MoxeT 1M TEpPMHUYECKOE COMPOTUBICHHE TEIUIONEpEaaud MEXIY KHUIKOCTSIMU,
pa3lieJICHHBIMU TBEPAOW CTEHKOUW OBITH OOJIBIIIE TEPMUUYECKOTO COMPOTHUBIICHUS TBEPIOM
CTEHKH?

T35. aTEeHCHBHOCTH OXJIAXIACHHS TJIOCKOTO TBYJIa OJMHAKOBA ¢ 00emx cTopoH. Kak m3MeHuTcs
TeMreparypa OJHOW MOBEPXHOCTHU TBAJIA, €CIU C MPOTHUBOIOJIOKHOW CTOPOHBI TEIIOOOMEH
YXYIIIATCS ?

T36. B miockoit creHke mpu (=CONSt pacrpeneneHue TeMIEepaTypbl MOTYUHAECTCS JMHEHHOMY
3aKOHY, €ClH KO3(PPHUIIMEHT TEIUIONMPOBOAHOCTH CTEHKM HE 3aBHUCHUT OT TeMIIepaTypbl
(A=const). Kak u3MeHHTCS paclpeeiieHue TeMIepaTypbl B CTeHke, eciau A=a+bt (a, b —
MOJIO)KUTETIbHbIE BEJTUUUHBI).

T37. B UUAMHAPUYECKOM TBRJIE MAKCHUMYM TeMIeEpaTypbl Haxoautcss Ha ocu. Kak
M3MEHUTCA MOJIOKEHUE MAaKCUMYyMa, €CJIM Ha YacTH IMepUMeTpa TeII000MeH yXyAIIUTCS ?

T38. IDlmockuii TB31 OMBIBaeTCS C€ [JIBYX CTOPOH TEIUIOHOCHUTEISIMU C  Pa3HbIMHU
temneparypamu t1 u to>t1. Kak uaMmeHuTcs pacrnpeneneHue TemMnepaTypbl B TBAJIE, €CIU
BHYTpPEHHEE TEIJIOBBIJIETICHNUE (y YBEIUUUTCS?

T39. Kak cBsizaHbl mepenajbsl TemIeparyp M TEPMHYECKHE COMPOTUBICHHUS KaKJIOTO CJIOS B
MHOTOCJIOMHOM TJIOCKOW CTEHKE?

T40. Ilnockas CTEHKa COCTOUT M3 TPEX CJIOEB OJMHAKOBOM TOJIIMHBI, HO HM3TOTOBJICHHBIX W3
pa3HbIX MaTepUalIOB: H30JATOP, MeTallI, u3oisaTop. KakoBo pacrpeneneHue Temneparypsl B
TaKoOM CTEHKE?

T41. TBo1 cOCTOMT W3 TOIUIMBHOM TaOJIETKM M OOOJIOYKH, OTIEJIIEHHOW OT TAaOJETKH CJIOEM
WHEpPTHOTO Ta3a. HapyxHas mMOBepXHOCTh TBANAa OMbIBaeTcs Bojgoil. Kak wusmeHuTcs
pacnpezeneHue TeMrnepaTypbl BHYTpU TB3Ja, €CIIM CKOPOCTh TEUCHHUS BObI YBEIUYUTCS ?

T42. TBa1 COCTOMT W3 TOIJIMBHOW TabNeTKH U OOOJOYKH, OTACICHHOW OT TaONEeTKH CIOeM
WHEpPTHOTO Ta3a. HapyxHas moOBepXHOCTh TBI/Ia OMBIBaeTcsa Boaod. Kak wu3MeHuTcs
pacmpeseneHue TeMmIepaTypbl BHYTPH TB3Jla, €CIM BHYTPEHHEE TEIUIOBBIACIEHUE (v

YBEIUUUTCS ?
T43. IIpu kakux uncnax @ypbe peannusyercst peryaspHbII PEKUM OXJIAXKACHNA?
T44. MosxHO 11, MONB3ysACh auarpammamu Bujga @=O(Fo, Bi) mns umnuempa, onpeneinth

TeMIepaTypy B Jr000# Touke HUIMHpa?
T45. Mo>xHo 1M ONIpe/ieNITh 3HauUeHHe TeMIIepaTypsl B 110001 Touke TBEpAOro Teja B JH000it
MOMEHT BpeMeHHU U3 TU(PepeHIINaIbHOT0 YpaBHEHUS HECTAIIMOHAPHON TEIIONPOBOIHOCTH?
T46. 3aBucuT 1u OT poJa TPAaHUYHBIX YCIOBUHN pe3yabTaT pemeHus auddepeHIruanIbHOro
ypaBHEHHUS TEIUIONPOBOIHOCTH ISl T€Nl OAMHAKOBOU (hOpMBI?
T47. Kak paccunTtaTh TEIIONPOBOIHOCT MAaTEPUAIa, MOJb3YSICh METOJOM PETYISPHOIO pexxumMa?
T48. Kak usmeHnseTcs BO BpeMEHU TeMIIepaTypa IUIOCKOM IUIACTUHBI, OXJIAXKAaeMOM C IBYX
CTOPOH B CpEJIe C TeMIIepaTypoii t,, €Ciii U3BECTHO, uTO Kpurepuii Bi>1007?
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T49. Kak usmeHseTcss BO BpeMEHHU TeMIlepaTypa MJIOCKOW IUIACTUHBI, OXJIAKIAEMON C JIBYX
CTOPOH B Cpe/ie C TeMIeparypoii t.,, eciiu u3BecTHO, 4To Kpurepuit Bi~1?

T50. Kakue pusnueckue cBoiicTBa cpenbl coepxkar OezpazmepHsie uncia buo u @ypne?

T51. Bespasmepubie kpurepun buo u Hyccenbra 3anuceiBatrorcs oaunHakoBo (od)/A. Uem sxe oHu
OTJIIMYAIOTCS U KaKOB X (PM3UUECKUI CMBICT?

T52. Kak uzMeHseTcss BO BpeMEHH TeMIepaTypa IUNIOCKOH IUIACTUHBI, OXJIAKIAEMON € IBYX
CTOpPOH B cpejie ¢ TeMIeparypoi t.,, eciim u3BecTHo, 4to kputepuii Bi<0,1?

T53. BepHo u yTBEpKICHUE, YTO TEMIT OXJIAXKACHUS TeJla HE 3aBUCUT OT €T0 JIMHEHHBIX
pazmepoB? Eciu BepHO, TO OTYETO 3aBUCUT TEMI OXJIAXKICHUS Tena?

T54. MoxxHO 7M1 TONY4YUTh Oe3pasmepHble (OPMYNBI JUIsl pacyeTa  IOJIsl TEMIEepaTypbl Ipu
OXJIQXKJICHUH Tela 13 GOPMYJI, MOTyUYSHHBIX IS CITydast HarpeBa Teja, MpoCTO M3MEHUB 3HAK?

T5S. Tpu nuacTUHBI U3 pa3HBIX MaTEPHAJIOB: CTAIH, IepeBa U KapeTbHOU TUIUTKH HaXOIATCS pU
omHoii m ToM ke Temmeparype 20 °C. Ilouemy, kacasch KaXIOW M3 IUIACTUH PYKOH,
TeMIieparypa kotopoit 36 °C, JeoBeK OIIyIIaeT B OJHUX CIIydasx XOJIOJ, B APYTUX TEIUIO?

Tema: KoHBEKTHBHBIN TEII00OMEH B 0J1HOGa3HOI cpene

K1. Pa3mepHocTh k03¢ duinenTa TenaoooMeHa. . ..
K2. Pa3mepHoCTh KO3 DuULIMEeHTa KHWHEMATUYECKOH BSI3KOCTH. ...
K3. Koadpuiment o6beMHOT0 pacuimpenus ra3os. ..

K4. Bepno nu, yTo mporiecc KOHBEKTHBHOIO TEIJIOOOMEHAa IOJIHOCTBIO OIHKCHIBaeTcs (eciu He
YUYUTHIBaTh TpPaHWYHBIE yCIOBHs)  auddepeHInaTbHBIMU  YpaBHEHUSMH:  DHEPIUH,
JBUKEHHUSI, HEPA3phIBHOCTH U 4nCIOM PeitHoubica?

K5. Koaddumuent remmoobmena Bxoaut B auddepeHImanbHoe ypaBHEHHE dHeprun. BepHo
3T0?

K6. Moryr 11 OBITh OJMHAKOBBIMH  YCJIOBHS  OJHO3HAYHOCTH TIPH  HECTAI[MOHAPHOU
TEIUIONPOBOJHOCTH TBEPJOTO Tejla U MPU KOHBEKTUBHOM TeIIo0OMeHe?

K7. Ilpu npuBenennu rpanudHoro yciosus Il poma k 6e3pazmMepHOMY BHIY MOSIBISETCS
0e3pa3MepHOe YHCIIO...

KS8. Yucno PeitHonbca MOSBISETCS MPU IPUBEACHUH K 0€3pa3MEPHOMY BUJLY. ..

K9. UYucno ['pacroda nosiBiaseTcss Ipy MPUBEACHUH K 6€3pa3MepHOMY BHITY. ..

K10.  YckopeHue CUIIBI TSDKECTH BXOJMT B O€3pa3MepHOe YUCIIO ...

K11. Kakue onuHakoBbie BEIMUMHBI cojiepkaTcs B unciax [lekie u Pelinonsaca?

K12. Yucno [Ipanaris conepxur. ..

K13. Moryr i1 3aKOHBI ABM)KCHHS M TEIJIOOOMEHA JJI1 HEC)KUMAEMOU KUAKOCTH MPUMEHHUMBI K
razam?

K14. C yBenuueHueM CKOPOCTH MpHU TypOyJIeHTHOM T€UeHHH B TpyOe Kod(puuneHt terooOMeHa
Y THJIPaBIMYECKOE COMPOTUBIICHHE BO3paAcTaloT. B kakom cooTHOImeHUn?

K15. Kak wu3mensercs xkodpduumeHt TtermiooOMeHa MO JUIMHE TUIACTUHBI, OOTEKaeMoi
JAMUHAPHBIM TIOTOKOM rasa, IpH yCcJIOBUHU (=CONSt?

K1e6. K remnonocurensm c¢ unciaamu [Ipanaris cymecTBeHHO MeHble euHuIlbl (Pr<<1)
OTHOCSTCSL. ..

K17. BepHo 11, 4TO B )KMJKHX METaJIaX TOJIIMHA TUAPOJMHAMUYECKOTO MOTPAHUYHOTO CIIOS
3HAQUYUTENILHO MPEBBIIIAET TONIINMHY TEMJIOBOTO MOTPAHUYHOTO CJIOA ...

K18. TemnnoBoil u ruipoAMHAMUYECKUH MTOTPAHUYHBIE CJIOM COBIAAIOT npu uucie [Ipanarns. ...

K19. Kak usmensercs KoaQpUIIMEHT TermooOMeHa BI0Ib BEPTUKATBHON MIACTHHBI, eciu t w>tf, a
TE€YEHUE MPEANoaraeTcs JaMUHAPHbBIM ?

K20. TemnmooOMeH B TUIOCKMX MPOCIOWKAaX MOXET pacCuuThiBaTbess Mo Qopmynam amus
TEIJIONPOBOJHOCTH B IJIOCKOM CTEHKE Mpu uucie Panes...

K21. TIlpu xakoMm pexume cBOOOTHOTO TEUCHUS OKOJIO BEPTHKAIBHBIX TOBEPXHOCTEH HACTYIAET
ABTOMOJIENIbHBIN PEXHUM TerioooMeHa?

K22. Kakoit onpenenstomuii pazmep Oepercs mpu pacuere KodpuUIMeHTa TErmIo00MeHa OKOJIOo
BEPTUKAIBHOTO HWJIMHAPA?
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K23.

K24.

K25.

K26.

K27.

K28.

K29.

K30.

K31.

K32.
K33.

K34.

K35.

K36.

K37.

K38.

K39.

K40.

K41.

K42.

K43.
K44.

K45.
K46.

K47.

K48.

[Ipu pacuere TeruiooOMeHa CBOOOTHON KOHBEKLIMEH TOPH30HTAILHOTO IIHJIUHIPA
OIPEAENSIOINM pa3Mep €CTb...

[Ipu pacuere TermooOMeHa B €JI0€ rasa, 3aKII0UYEHHOT0 MEXKIY IBYMs OJWHAKOBBIMHU
BEPTUKAJIHHBIMH IJIACTUHAMH KaKOH pa3Mep BHIOUPAETCS B KAUECTBE ONPEIEIISIONIET0?
BepHo 1, 4TO IpU YMEHBIIEHHOHN CHJIE TSDKECTH (HalpuMep, B KOCMUYECKOM TOJIETe)
cBOOOTHOE ABIKEHHE OKOJIO HATPETHIX MIOBEPXHOCTEH ciabee 1Mo CPaBHEHHUIO C 36MHBIMH
YCIOBUSIMU. ..

XapakTep ABIKEHUS BO3/yXa M BOJIbl HA BEPTUKAIBHOM TpyOe paanaTopa KOMHATHOTO
OTOTUICHHS.

[ToroOHBI 1 IO BUAY pacnpeAeeHNs TEMIIEPAaTypbl M CKOPOCTH MIPHU CBOOOHOM
JTaMUHAPHOM JIBM)KEHUH OKOJIO BEPTHKAILHON TUIACTHHBI?

Kakue uncna nonobust kpome NU Bxoaat B 6e3pazmepHbie (OPMYIIBI U pacyeTa
Kod(duIreHTa TeruooOMeHa pu TYpOYIEHTHOM TEUSHHUH KUIKAX METAJIOB, BOJIBI U Ta30B
B TpyOe?

Kax 3aBucut xoaduimeHT ternmooOMeHa OT CKOPOCTH MPH JIAMHUHAPHOM TEUEHUU BJIAJICKe
OT BX0J1a B TpyOy?

Kakoe BnmsiHue oka3piBaeT CBOOOJHOE JBMXKEHHE Ha KOA((UIIMEHT TernaooOMeHa, eciu
HaTpaBJICHUs CBOOOTHOTO M BHIHYXJICHHOTO JJAMHHAPHOTO TCUSHHA COBITAIAIOT.

Kakoe BnmsiHHMEe oka3biBaeT CBOOOJHOE IBMKEHHE Ha KOA((UIMEHT TersaooOMeHa  Impu
TypOynentHom Teuenun (Re>10%) B Tpy6e?

3aBUCUMOCTh KO3 PUIIMeHTa TeII000MEHa OT CKOPOCTH IIPU TypOyJIIEHTHOM TeUEHUU
3aBucumocTts uncia HyccenbTa oT uncna PeiiHonbaca npu TypOyJIEHTHOM T€YEHUH BOJBI U
ra3oB

3aBucumocts uncia Hyccenbta oT uncna [lekne npu TypOyJeHTHOM T€YEHHH KHJIKHX
METaJlJIoB

Kakoe BiusiHMe Oka3plBaeT HaNpaBlieHHWE TEIUIOBOTO MOTOKa (HArpeB WM OXJIAXKICHHE) Ha
ko3 durment TermooomeHa npu TypOynenTHoM TederHuu ['’A30B (BObI)?

Kak Bmusitor rpannunsie ycnoBus (t=Const wimm q=Const) Ha kosdduimeHT TermioooMeHa
MpH TypOyJIEHTHOM T€UEHUH BOJIbI, Ta30B?

MoxHo i B pacderax kodddumrenTa TeriooOMeHa npy TypOyJIeHTHOM TE€YCHHH B KaHaJIax
HEKpyIrJIon (opMbI MPUMEHHUTH Oe3pa3MepHbIe GOPMYIIbI, OTyYCHHbIE ISl KPYIJIOH TpyObI?
[Ipn xakoil Temmeparype BBIOMpPAIOTCS TEIIO(PU3NUECKHE CBOWCTBA TETNIOHOCUTEIS [t
pacuera TermiooOMeHa npu TypOyJIeHTHOM TeUeHUH B KaHanax?

Kak Bausror rpanununsie ycnoBus (t=Const wimm q=Const) Ha kosdduumeHT TemioodoMeHa
MIpH JIAMUHAPHOM TEUEHUU BOJIbI B KPYIJIOW TpyOe?

OauHaKoBBl JM 3HAYEHHUS CPEJAHEr0 M MECTHOro Ko3(duuueHTtoB TeriooOMeHa 3a
npesielaMy yqacTka TepMUYECKOM cTabunn3anun?

3aBucHT 11 KO3 (DULIMEHT Terioo0MeHa pu TypOyIEHTHOM TEYSHHUH B KOJIBIIEBOM KaHaJe
OT COOTHOIIIEHUS TUIOTHOCTEH TEIJIOBBIX MMOTOKOB HA PAa3HBIX MOBEPXHOCTSIX?

B xakoM COOTHOIIIEHHH HAXOAATCS KOI(D(PHUIHUEHTHI TEIUIOOT/Aa4N B IIaKKX (o T) U

1repoxoBathix (o 1) Tpyoax mpu TypOyIeHTHOM TeUeHHU?

I'mapasnuyeckuii 1uaMeTp KoJblieBoro kanana d2/d1 paseH ...

Yro mpuHHMMAaeTcs 3a THIPaBIMYECKUN JHaMeTp NMpH TEUCHWH BO3JyXa B KaHAlle, CCYCHUE
KOTOPOTO MPECTABISET COOOM KBaIpaT CTOPOHOH «a»

'mapaBnuveckuii TMaMeTp KaHaja IpsIMOYroJIbHON (GopMbl co cropoHamu «b» u «d» paBen
I[Tpu xakom 3naueHuu uncia Penes (Ra) cBoGoaHOE NBIKEHIE BO3TyXa MEXKIY IBYMS
BEPTUKAIBHBIMH TUTACTHHAMH OTCYTCTBYET?

BepHo 11 yTBepkKIeHNE, YTO PEKUM TEUCHHUS TIPH CBOOOJHOM JIBHYKCHHUH TEILIOHOCUTEIIS
omnpenensercs mo uucay ['pacroga (Gr)?

Kaxk cooTHOCsATCS K03(GHUIMEHTHI TEIII0O00MEHA TIEPBOTO U TPETHErO PSJIOB MPH MOTIEPEYHOM
o0TeKkaHuu my4Ka Tpyo
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K49.  Bepho nu yTBep>KJI€HHE, YTO YrOJI OTPhIBA TYpOYJIEHTHOTO NOTPAHUYHOTO CIIOS TPU
MOTIEPEYHOM OOTEKaHWUH IIHJIUHAPA OOJIbIIE, YEM YToJl, IPH KOTOPOM MPOUCXOAUT OTPHIB
JaMUHAPHOTO MOI'PaHUYHOTO €057

K50. Wurerpan Jlalilona — pemenue Uil  CTaOWIM3MPOBAHHOIO  TEIUIOOOMEHa  IpHU
TypOyJI€HTHOM TEYEHUHM >KHUIKOCTH B Kpyrioil tpyOe. Kak, momim3ysce HHTErpaioMm
JlaitoHa, paccuuTaTh KO3PPHUIMEHT TEITIOOOMEHA NP JIAMUHAPHOM TEYCHHUU JKUKOCTH B
KpyrJioi Tpy6e?

K51. Cunoii ra3za pacnojio’)keH MEXIy [JBYMS IUIaCTUHAMM, TEMIIEpaTypbl KOTOpbIX 11>to.
PaccunTansblii Ko>pUIMEHT KOHBEKIMU &:=3,5. BO CKOJIBKO pa3 KOJIMYECTBO TeEIIa,
MIEPEHOCUMOE B CJIO€ 3a CUET KOHBEKLUHU OOJIbIIe KOJIMUYECTBA TEIlIa, IEPEHOCUMOTO TOJIBKO
TEIIONPOBOAHOCTHIO?

K52. Ilpu uccrnenoBanuu TeriooOMeHa B peXKUME BbIHYKJIEHHOTO TEUEHHS BOJIbI B KPYIJIOH
TpyOe auaMmeTp TpyObl yBeIHUUiIu B S pa3. Kak usmeHurcs koappuiueHT TenioooMeHa,
€CJIM CKOPOCTh TEUEHUs TEIUIOHOCUTENS OCTaNnach Tou xe?

K53. U3 pusnueckux mpeacTaBiIeHHU CTaJIO SICHO, YTO ONpenessieMas BEIMUYMHA B COOTHOIICHUM
3aBUCHUT OT 5 mapamMeTpoB: ckopoctd W, MJIOTHOCTH P, BA3KOCTH [, Auamerpa d, JUTHHBI
kaHanma |. Ckoiibko 0Oe3pa3MepHBIX KOMIUIEKCOB MOXKHO COCTAaBUTh TPH TNPHBEICHUH
COOTHOIIIEHUS K O0e3pa3MepHOMY BUTY?

K54. Kak 3aBuCHT JUIMHA IIyTH CMEMIEHUS OT PACCTOSHUS OT CTEHKH B TEOPUHU MOTPAHUYHOTO
cnos [Ipannrnsa?

K5S. U3BecTHO, 4TO NpHU BBIHYXJIEHHOM JBM)XEHHUU BOJIBI B Kpyryiod Tpyoe auamerpom 20 MM
TOJIIIMHA JIAMHHAPHOTO TOJCIOSI B TMOrpaHndHOM cioe cocraBiusier 0.5 mm. KakoBo
3HayeHue yncia Hyccenpra?

0) KPUTEPHH OICHUBAHMS KOMITETESHITUH (pe3yIbTaTOB):

OHCHI/IBaCTCH IMMOJIHOTA OBJIAZICHUA TCOPECTUIYCCKNMU (bl/ISI/IOJ'IOFI/I‘IeCKI/IMI/I 3HaHUAMU U YMCHUC
IMPUMCHATH 3TU 3HAHUWA JIS1 OITUCAHUA ITPOLECCOB IMMPOUCXOJAIINX B OHOJOTHYESCKUX CUCTEMAX.

Kputepusmu onieHKu sBIsSETCS:

1) npaBUIBHOCT, MOJHOTA U JIOTUYHOCTH MOCTPOCHHS OTBETA;
2) yMEHHUE OTIePUPOBATh CIHEIUATBHBIMUA TEPMUHAMHU;

3) ucIoab30BaHKE B OTBETE JOTOJHUTEILHOIO MATepHAIa;

4) yMeHHE WJUTIOCTPHUPOBATH TEOPETUUCCKHUE MOIOKEHHS PAKTHYSCKUM MAaTEPUAIOM, TPUBOTUTh
MIPUMEPHI;
B) OIIMCAaHMEC IIKAaJIbl OLICHUBAHUA:

Jlomyck K 3a4€Ty MO0 JUCLUIUIMHE OCYLIECTBIIAETCS P KonnyecTBe O6amioB Oosee 35. 3auéT cTyeHT
MoJtydaeT npu Habope oOmiel cymmbl 0aisioB cBbiie 60.

OI_[eHKy «BavYTCHO» IMOJIYHAr0T CICAYIOIMUEC CTYACHTBI:

= OTYUTABIIMUECCA O BBIIIOJIHCHHUH Ha60paT0pHHX pa60T 3a CEMCCTDP;

- HOJIYUHUBIIHEC MTOJIOKUTCIIBHYIO OIICHKY 34 OTBETHI BO BPEMA YCTHOTO OIIPOCA,

- HOJIYUUBIIHEC OLICHKY «3a4YTCHO» 3a OTBCTHI Ha TCCTOBBIC 3a/IaHUS TCKYIICTO KOHTPOJIA;

- JIaBIIME PaBUIIbHBIN (TIOJTHBIN, JJIOTUYHBIH, ¢ YIOTpeOIeHHEeM COOTBETCTBYIOLIEH TEPMUHOJIOTUH U
MpPUMEpPaMHU) YCTHBIM OTBET Ha BOIPOCHI K 3a4ETy.

OI_ICHKy «HEC 3aUYTCHO» MOJY4YaloT CICAYIONINEC CTYACHTDI:

- IPOIIYCTUBIINEC HaGOpaTOpHLIC 3aHATHS 0€3 YBaX(HTCHBHOﬁ IIPUYIUHBI,

- HC OTUHUTABIIHUECA O BBINIOJTHCHHUU Ha60paTOpHLIX pa60T 3a CCMECTDP;,

- HOJIYUYMBIINEC HCYTOBJIICTBOPUTCIIBHBIC ONCHKH 34 OTBCTLI BO BPEMA YCTHOI'O OIIPOCaA;
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- JaBIIIUC HGHOHHBIfI, HEJIOTUYHBIN yCTHLIfI OTBCT HA BOIIPOCHI K 3a4€TYy, HC BJIAJICIOINC
COOTBETCTBYIOIIEH TEPMUHOJIOTHEH.

6.2.2. Bonpocut k IKx3ameny

1. Bompocsl, TDC6VIOH_[I/IC HOI[DOGHOFO BbIBO A

1.1. TnddepenunanpHoe ypaBHEHHE TEIUIOTPOBOIHOCTH (BBIBOJ). Y CIIOBUS OHO3HAYHOCTH.
I'pannunsie yenowus 1, 2, 3 pona.

1.2. CranmmonapHoe pacrpeielicHie TEMIIEPATyphl B INIOCKOW CTEHKE 06€3 BHYTPEHHETO
TETUTOBBIZICTICHHS TIPY TPAHUYHBIX YCIOBUAX 3 poJia (BBIBOJ).

1.3. CranmmonapHoe pacrpeieseHIe TeMIIepaTyphl B TUIOCKOW CTEHKE ¢ BHYTPCHHUM
TEIUIOBbIACTICHUEM NPU TPAaHUYHBIX yCIoBUIX 1 poaa (BbIBOL).

1.4. CranmonapHoe pacnpe/ielleHne TeEMIepaTyphl B CIUIOIIHOM IMJIMHAPE C BHYTPEHHUM
TETUTOBBIZICTICHHEM TIPY TPAHUYHBIX YCIOBUAX 3 poaa (BBIBON).

1.5. CranmonapHoe pacrpeieneHie TeMIepaTypbl B WINHIAPUYECKON CTEHKE ¢ BHYTPEHHUM
TEIUIOBBIACTICHUEM NPU T'PAaHUYHBIX yCIoBUIX 1 poaa (BbIBOL).

1.6. CranmoHapHoOe pacrpeieieHue TeMIIEpaTyphl B Iape ¢ BHYTPEHHUM TETUIOBBIACIICHUEM TIPU
IpaHUYHBIX yCIIOBUAX 1 posa (BBIBOL).

1.7. Kputnueckuii fuaMeTp TEIJIOBOM W30JISIIUN (BBIBO).

1.8. YpaBHenue OanmaHca Teruia Juis SJIEMEeHTa JUTMHBI KaHaa. Pacripenenenue remmneparyp B
KaHaJIe C TeIJIOBBIICTIEHHEM (BBIBO).

1.9. CranmonapHoe pacrpeesieHue TeMIepaTyphl U TEIIOBOH MOTOK B MPOIIECCE TEIUIONEpeIaun
gepe3 TUIOCKYIO IIMITMHAPHYECKYIO CTEHKY (BBIBO). TepMHUYECKOe CONIPOTHBIICHHE.

1.10. CranuonapHoe pacnpeaesieHie TeMIepaTyphbl U TMHEWHBIN TETJIOBOM MOTOK B IMPOIECCE
TETUTONIepeIaul Yepe3 MUIMHIPHUIECKYIO CTeHKY (BbIBOX). JIMHEHHOE TepMHUYECKOE
COTIPOTHUBJICHUE.

1.11. H3meHeHue TeMIiepaTypbl BO BPEMEHH MPH OXJIAKACHUM (HarpeBaHUM) Tejla ¢ OECKOHEYHO
MaJIBIM TEPMUYECKUM COTIPOTUBIICHUEM (BBIBO]).

1.12. Cpenuuii norapuMuIECKHi TEMIIEPATYPHBIN HAIIOP B TEIUIOOOMEHHOM armapare
(BBIBOI).

2. Kosddumuenrts! u kpurepuu

2.1. KoaddunueHt rermmoodmMeHa, ero puzndeckuii cMbici. CBs3b k0dhUIIMEHTA TeII000MEeHa ¢
TOJIIIIMHOM TETJIOBOTO TIOIPAHUYHOTO CJIOSI.

2.2. KoadduimeHT Temionepenadn, ero pa3sMepHOCTb U PU3HUECKHI CMBICIT.

2.3. TepMI/I‘IeCKI/Ie COIIPOTUBJICHUA TGHHOO6MeHy H TCILIOIICpCaAavn. Amnajorus ¢ 3akoHaMu
QJICKTPOTCXHUKHU.

2.4. Kpurepuii bro, ero ¢usndeckuii cmpici. TeMmmneparypHoe moJie B IIIACTHHE TPH PA3HBIX
3HaueHusx kpurepus buo (Bi—0, Bi—oo, Bi~1).

2.5. TpI/I KJacca TEINIOHOCUTEIEH B 3aBUCUMOCTH OT 3HAUCHHUS YHClia HpaH,Z[TJ'ISI. TepMI/I‘-IeCKOC
COIIPOTHUBJICHUEC TGHHOOGMeHy " pacnpeaciiCHUC TEMIICPATYP B Cpe€aax € pa3IMdYHbIMU
qucjiaMnu HpaHI{TJ’IH

2.6. Kpurepuu Peitnonbaca, I'pacroda, [Ipannrna u Hyccenbra, onpeneneHie 3TUX KpUTEPUEB U
¢uznyeckuit cMbici. BeIOOp onpeenstomux pasMepoB U ONPeaesSIONINX TeMIepaTyp.

2.7. UeM OTINYAIOTCSA MEXaHU3MBI TCIIONPOBOJHOCTH B I'a3dax, XUAKOCTAX U TBCPAbIX Tenax?
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3. KousekTtuBHBIN TernooOMeH B 0qHOGMA3HON cpelie

3.1.

3.2.

3.3.

3.4.

3.5.

3.6.

3.7.

3.8.

3.9.

3.10.

3.11.

Huddepenunanbupie ypaBHEHNs KOHBEKTUBHOTO TEIUI00OMEHa. 3aluch YCIOBHUNA
OJTHO3HAYHOCTH.

KakoBbI 0cOO€HHOCTH TEII00OMEHA MPH MPOI0JIBHOM O0TEKaHUH ITYYKOB CTEPKHEN TI0
CPaBHEHHMIO C TEUYEHHEM B Kpyriioi TpyOe? Buj pacueTHbIX 3aBUCUMOCTEM.

Pacnipenenenune Temneparyp B HINHIPUYIECKOM TB3JI€ (C 000JI0YKOM U ra30BBIM 3230POM).
HepaBHoMepHOCTH TeMIiepatypsl 1o nepumerpy taa B TBC.

KakoBbI 0coOeHHOCTH Teroo0MeHa B )KHIKUX MeTayutax? K yeMy npuBoIuT Hanmu4me
KOHTAaKTHOT'O TEPMUYECKOTO COIIPOTUBIICHUS?

KaK paCC‘-II/ITI)IBaTI) KOB(l)(l)HHI/ICHT TeHHOO6M€Ha HpI/I BI)IHY)KILGHHOM TCUYCHHUU KUIKOCTU B
KaHaiaax?

Kakwue daxrops! BbI3bIBatoT cBOOOIHOE BHkeHNE? Kak ABMxkeTcs cpena BAOIb
BEPTUKAIbHON MOBEPXHOCTH MPHU YCIOBUSIX CBOOOIHON KOHBEKIINH?

Kak ocymiecTBisieTcst TenI000MeH MpU CBOOOTHOM JBMKEHHUH CPeJlbl B OTPaHUYEHHOM
IpocTpaHcTBe (B Mpocioiikax)? YTo Takoe SKBUBaJICHTHAs! TEMJIONPOBOJHOCTh?

TemooOMeH npu norepeuHoM 00TeKaHNUH OJJUHOYHOTO [IUJIUHAPA. Y CJIOBHSI OTpbIBA
MOTrPaHUYHOrO cios. M3meHeHne koagpuirienTa TerooOMeHa o OKPYKHOCTH.

Oco0eHHoCTH TemIo00MeHa Mpy JJAMUHAPHOM U TypOyJieHTHOM TeueHusx. [lynabcanmu
CKOPOCTH U TEMIIEpaTyphl B TypOyleHTHOM noToke. OcpelHeHnEe CKOPOCTH U TEMIIEPaTyphl
110 CEYECHHIO KaHAJIA.

N3menenue npoduieii ckopocTu u TeMrepaTypbl Ha THAPOAMHAMUYECKOM U TEIJIOBOM
HavyaJbHOM ydacTke. COOTHOIIEHHS TOJIIUH TUAPOAUHAMUYECKOTO U TEIIOBOTO
MOTPAaHUYHBIX CJIOEB.

AHANOrus MEXy TEIUIO0OOMEHOM U MEPEHOCOM KOJIMYECTBA ABUKEHUS - aHAJIOTHSI
Peitnonbaca. [omysmmupuueckue Teopuu TypOyneHTHOCTH - Mojenu [Ipanarinsa u Kapmana.

4, JIByxda3Hble IOTOKHU

4.1.

4.2.

4.3.

4.4,

4.5.
4.6.

4.7.

4.8.
4.9.

Kakue pexumbl TeueHus IByX(pa3HbIX MOTOKOB PEaTU3YIOTCS B BEPTUKAIBHBIX U
TOPU30HTAIBHBIX TpyOax?

BI/II[BI KHUIICHUSA - IIY3BIPbKOBOC, INICHOYHOC. KpI/I3I/IC TEI000MeHa. KaHI/IJ'IJ'IﬂpHaH
IIOCTOsAHHAA.

Kunenune B 007b110M 00BEME. KpI/IBaH KHUIICHHA KaK 3aBUCHUMOCTD IINIOTHOCTHU TCIIJIOBOI'O
IIOTOKA OT TEMIICPATYPHOI'O HAIlopa. Bnusuaue JaBJICHUA, IICPOXOBATOCTH, OTJIOJKEHHH Ha
IIOBCPXHOCTHU HA BUI KpHBOfI KUIICHHA.

B 4eM cocTosT OCHOBHBIE TIOJIOKEHHS THIPOJIMHAMHYECKON TEOPUHU KPU3KCa TEII00OMEeHa
Kyrarenanze C.C.?

Kakue gakTops! BAMSIOT Ha KpUTUYECKUN TETJIOBOM MOTOK B KaHasax?

Kak mensrorcs TEMIICpaTypa KXKUAKOCTHU, TEMIICPATYpa CTCHKHU, ITapOCOACPKAHUC (MaCCOBOC,
6aJ'IaHCHOG, I/ICTI/IHHOG) IO JJINHEC IMapOTCHCPUPYIOLICTO KaHaja?

Hpoueccm TEII00OMEHa B PAa3JIMYHLBIX 30HAX TAPOTrCHECPUPYIOUICTO KaHalla (BOHa noaorpesa,
MOBEPXHOCTHOT'O KUIICHHS, PA3BUTOTO KUIICHH, BBICBIXaHHUS IIJICHKU, KpHU3HCa, 3aKpI/I3I/ICHa}I).

Kak PpacCUUTBIBATH TEIUI00OMEH ITpU MY3bIPbKOBOM KUIICHHHU BO/JIbI B 00JIbIIOM 00BEME?

Kak paccuuTaTtb TEIIO0OMEH npu IUIEHOYHOH KOHJEHCAIIUHM HEIOABKHOIO CyXOoro mapa

4.10. IIneHoyHas KOHACHCAIIMS ABWKYHICTOCH I1apa Ha BepTHKaHLHOﬁ MMOBCPXHOCTH, BJIMAHUC

HanpaBJIeHUs JIBIKEHH napa Ha Kod(duimeHT rerooOMeHa.
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5. TemnooOMeH U3IydEeHUEM

5.1.

5.2.

5.3.
5.4.
5.5.
5.6.
5.7.

3akon Credana bonbimana i abcoI0THO YepHOTo U ceporo ten. Koaddumuent
HU3IIYYEHUS

3akon Credana bonpimana st CHCTEMBI U3 IBYX TEJI, pa3/ICICHHBIX IPO3PavHON CpeIoil.
[TpuBeneHHbII KOADPUIMEHT U3ITyYCHHUS.

3akoHn [Inanka TenaoBoro u3aydeHus: aOCOJIFOTHO YEPHOTO Tea.
3akoH Buna kak yacTHbIl cityyail 3akoHa [1nanka.

3akon Penes-J[>xuHca kak 4acTHBIN ciydait 3akona [1nanka.
3akoH m3myueHus: Kupxroda.

TemooOMeH U3TydeHneM MeXay TelaMU MPU HaJIMYUU SKPAHOB.

6. TemnooOMmeH B ammaparax

6.1.

6.2.

6.3.

6.4.

6.5.

6.6.

0)

Kaxasi cxema nBM>XeHUS TEIUIOHOCUTENEH B TEINIOOOMEHHBIX arnapaTtax 3¢ pekTuBHee:
MPSIMOTOK WJIM MPOTUBOTOKA?

Kak ¢ momonipio ypaBHeHHH TEMI0BOTO OajaHca U TEMJIONepeayl pacCUuTaTh MOBEPXHOCTh
TEMJI000MEHHOTO armapara?.

Pacuer cpennero norapuMuyIecKOTro Harmopa B TEIIIO0OMEHHHUKE CIIOKHOW CXEMBI
(OTHOCHUTENTHFHO TIPOTUBOTOKA).

CxeMbl IBHKEHUS TETUIOHOCUTENEH B TEIJIOOOMEHHBIX amnmapaTtax. CpaBHEHHE IPSIMOTOKA U
MPOTHUBOTOKA.

Pacnipenenennie sHeproBuiieiieHUs] B aKTUBHOM 30HE peakTopa. KoaddunmneHTs
HEPaBHOMEPHOCTHU MO PaANYCY, BHICOTE, O0BEMY.

Pacuer pacnpeneneHust TemrepaTypsl B TOIUTMBHON TaOJIETKE TETUIOBBIICIISIONIETO JIEMEHTA.
Yuyer 3aBUCMMOCTH TEIUIONPOBOJHOCTH TOTUIMBA OT TEMIIEpaTypbl. MIHTErpaibHas
TETIOMPOBOTHOCT.

KPUTEPUH OIICHUBAHI KOMIIETEHIN (Pe3yIbTaTOB):

15-20 GaymioB 3a OTBET Ha BOMPOC BHICTABISETCS CTYJICHTY, KOTOPBIH :

- BJIaJIeeT METOJOJIOTHEH JaHHOW MUCITUTUIMHBI, 3HACT ONPEICICHUS OCHOBHBIX ITOHSATHI;

- TIOJTHO PacKphIBAET COJIEPIKAHUE TEOPETHUECKUX BOIPOCOB OMIICTA;

- YMEeT yBS3aTh TEOPUIO U MPAKTUKY IIPH PEIISHUH 3a/1a9.

8-14 GanymoB 3a OTBET Ha BOIIPOC BBHICTABIISIETCS CTYICHTY, KOTOPHII:

- Coeman BCC, 4TO Tp66y€T Csl IJ1 IOJTYYCHU I OUCHKH «OTJIMYHO», OAHAKO ITPU 3TOM JOITYCTHUII
HE3HAYUTEIIbHBIC HETOYHOCTH ITPU U3JIOKEHHUU MaTCpHralia, HEC HCKAXKAOIUE COACPKAaHUE OTBETA 110 CYIIECTBY

BOITpOCA.

1-7 GammnoB 3a OTBET Ha BOIIPOC BBICTABJISIETCS] CTYACHTY, KOTOPBIN:

- BJIaJIeeT METOIOJIOTHEH NTaHHOW MTUCIHUILINHEI, 3HAET ONpe/e/eHIs] OCHOBHBIX MTOHATHH;

- paCKpbIBACT COACPIKAHNEC HE BCCX TCOPCTUICCKHUX BOIIPOCOB

- HC BCCrla YMECT yBA3aTb TCOPHUIO U MPAKTUKY IIPU PCHICHUHN 3a1a4;

- BBITTOJTHWJI OJTHY U3 JIBYX 3a/1a4 B MHAUBHUyaJbHON paboTe.

0 OamioB 3a OTBET HA BOIIPOC BBICTABJIACTCA CTYACHTY, KOTOpBIﬁI

- UMCCT Hp06CJ'II>I B 3HAHHAX OCHOBHOI'O y‘{€6HOFO MaTtepuajia o AUCUUIIIMHE, HC MOXET JaTh YC€TKOI'O
OonpeaAciiCHUsA OCHOBHBIX HOHSITPIﬁ;

- HC YMCECT pCIlIaTh 3a1a41 U HC MOXKET pa306paTLc;1 B KOHerTHOfI CUTyalluu;

- HC MOXCT YCIICHIHO IPOAOKATh ,Z[aJ'IBHefIH.ICC O6y‘l€HI/IC B CBsA3U C HCAOCTATOYHBIM 00bEMOM 3HAHUI.

B)

OIMMCAaHME IIKaJIbl OLICHUBaHMU !

MakcumanbHasi cymMMa 0ajiyioB ceMecTpoBOi aTTecTauuu (3auera) — 40 Gaios.
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B Ouster Ha sK3aMeH BXOAUT 2 BOIpOCa M 3a/1a4a:

Ilpumep 3x3amenayuonnozo ounema

«

»

3K3AMEHAIIMOHHBIN BUJIET Ne_

Kakue ¢dakTopsl BIUSIOT HA KPUTUUECKUH TEIJIOBOM MOTOK MPU TEUCHUU
TEIUTIOHOCUTENIA B KaHaIax?

Kak nonyuuThs cooTHOLIEHUE ISl pacyeTa CTallMOHAPHOTO pacipeieneHus
TEMIIEpaTyphl U JIMHEWHOTO TEMJIOBOrO MOTOKA B MPOLECCEe TeIUIonepeaadn
yepe3 MWINHIPUYECKYIO CTEHKY.

3amaua

Hano: Kpyrnsiii kanan nuamerpoMm 0,5 M 1 gymHo# 40 M, 110 KOTOPOMY U3
Ne4Yu BBIBOJATCS Ta3000pa3Hbie MTPOIYKTHl cropanus. M3BecTHO, dYTO
pacxon rasza lkr/c, majaeHue TeMIepaTypbl raza Ha JUIMHE KaHaia
cocrapnsger 10 °C, TemmepaTypa cTeHKH KaHana moctosHHa u pasHa 500
OC, ynensnas temnoémxocts raza 1000 Ix/(xrK).

Haittu: Tommuny w3onsuuud  [KO3GPUIMEHT — TErmiIonpOBOJAHOCTH
mzomsiiuu A=0,2 Bt/(MK)], obecneunBaronlyto CHIKEHHE TEeMIIEpaTyphl
Hapy’HOH ctenku 10 65 °C.

I[onymeHne: TepMI/I“IGCKOG COIMPOTHUBJICHUC CTCHKH KaHalla MaJI0O IIO0

CPaBHCHHUIO C TCPMHUUCCKHUM COIIPOTUBJICHUCM H30JISIITHUH.

CocraBureinn M.B. Kamieen

(moamucek)

HauanpHuk otneiaeHus J.C. Camoxun

(moamucek)

20 .

18



Kpurtepuu u mkaJjia oueHuBaHus

Ounenka Kpurtepuu onenku

OtiinyHO CTyneHT H0KEeH:

36-40 - IPOJIEMOHCTPUPOBATH TNTyOOKOE U IPOYHOE YCBOCHUE 3HAHUN
MIPOrPaMMHOTO MaTepUana;
- HCYEPIBIBAIONIE, TIOCIIEJOBATEIEHO, TPAMOTHO H JIOTUYECKU CTPOHHO
U3JI0KUTh TEOPETUIECKUI MaTepHal;
- IPaBWIIBHO (HOPMYITMPOBATH OTIPE/ICIICHUS;
- IPOJIEMOHCTPUPOBATh YMEHUS CAMOCTOSITEITLHON PabOThI ¢
JUTEPATYPOU;
- YMETb C/IeJaTh BBIBOJIBI 10 U3JIaraeMOMY MaTepHally.

Xoporo CTyneHT H0KEeH:

30-35 - IPOJIGMOHCTPHUPOBATH JOCTATOYHO MOJTHOE 3HAHUE TPOTPAMMHOTO
MaTepuana;
- IPOJIEMOHCTPUPOBATH 3HAHUE OCHOBHBIX TEOPETHUECKUX TIOHATHIA;
JOCTAaTOYHO TTOCIIEA0BATEIHHO, TPAMOTHO M JIOTHYECKU CTPOIHO
u3JaraTh MaTepua,
- TIPOJIEMOHCTPUPOBATH YMEHUE OPUEHTHPOBATHCS B JIUTEPATYPE;
- YMETh C/IeNaTh JIOCTaTOYHO 000CHOBAHHBIE BBIBOJIBI IO H3JIaraeMOMYy
MaTepHaiy.

Y 10BIETBOPUTENBHO CTyneHT nomKeH:

24-29 - TIPOJIEMOHCTPUPOBATH 001II€€ 3HAHKNE N3YIaeMOTO MaTepHaa;
- TIOKa3aTh 001IIee BIaIeHNE OHATHITHBIM anmapaToM JUCIUTUTIHEL;
- YMETbh CTPOHTH OTBET B COOTBETCTBHH CO CTPYKTYPOH H3JIaraeMoro
BOTIPOCA;
- 3HaTh OCHOBHYIO PEKOMEHIyEMYIO IPOTpaMMOl y4eOHYIO
JUTEPATYPY.

Heynosnersoputensao | CTYIEHT IEMOHCTPUPYET:

23 U MeHbIIIE

- He3HaHUE 3HAUYUTEIbHON YaCTH MPOTPAaMMHOT0 MaTepuaa;

- HE BJIaJICHUE MOHITUWHBIM aIllapaToM JAUCUHUIIINHBI;

- CYIIECTBEHHbIE OLITUOKH MPU U3JI0KEHUH Y4eOHOT0 MaTepuaa,
- HEYMEHHE CTPOUTH OTBET B COOTBETCTBHH CO CTPYKTYpPOI
U3J1araeMoro BOIMpoca;

- HEyMEHUeE JIeaTh BBIBOJIbI 110 U3JIaraéMoMy MaTepuaiy.
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BOIIPOCHI K DK3AMEHY

1. Bompocsl, TDC6VIOH_[I/IC HOI[DOGHOFO BbIBO A

1.1. TuddepenunanbHoe ypaBHEHHE TEIUIONPOBOIHOCTH (BBIBOJ). Y CIOBUS OHO3HAYHOCTH.
I'pannunsie yenoswust 1, 2, 3 pona.

1.2. CranmmoHapHO€ pacrpeeicHHe TEMIIEPATyphl B INIOCKOW CTEHKE 0€3 BHYTPEHHETO
TETUTOBBIZICTICHHS TTPU TPAHUYHBIX YCIOBUAX 3 poJia (BBIBOJ).

1.3. CranmonapHoe pacnpeeseHie TeMIIepaTyphl B INIOCKOW CTEHKE C BHYTPEHHUM
TEIUIOBbIAECIICHUEM IIPU T'PAaHUYHBIX yCIoBUIX 1 poaa (BbIBOL).

1.4. CranmonapHoe pacnpe/ielieHne TeMIepaTyphbl B CIUIOIIHOM IMJIMHAPE C BHYTPEHHUM
TETUTOBBIJICTICHHEM TIPY TPAHUYHBIX YCIOBUAX 3 poaa (BBIBON).

1.5. CranmonapHoe pacnpeieneHue TeMIepaTypbl B IWIHMHIPUUECKON CTEHKE C BHYTPEHHUM
TEIUIOBbIICTICHUEM NPU T'PAaHUYHBIX yCIoBUIX 1 poaa (BbIBOL).

1.6. CranmoHapHoe pacrpeieieHue TeMIIEpaTyphl B ape ¢ BHYTPEHHUM TETUIOBBIICIICHUEM TTPH
IpaHUYHBIX yCIIOBUAX 1 posa (BBIBOL).

1.7. Kputnueckuii quamMeTp TEMJIOBOUW U30JISIIUA (BBIBO).

1.8. YpaBHenue OanmaHca Teruia Juis SJIEMEeHTa JUTMHBI KaHana. Pacripenenenue remmneparyp B
KaHaJIe C TeIJIOBBIIeTIEHHEM (BBIBO).

1.9. CranmonapHoe pacrpeesieHue TeMIepaTyphl H TETIOBON TIOTOK B MPOIIECCE TETUIONEpeIadn
yepes MIIOCKYI0 HMINHAPUYECKYIO CTEHKY (BBIBO). TepMudeckoe ConpoTUBIICHUE.

1.10. CranuonapHoe pacnpeaesieHre TeMIEepaTyphbl U TMHEWHBIN TETJIOBOM MOTOK B IMPOIECCE
TETUTONIepeIaul Yepe3 MUIMHIPUIECKYIO CTeHKY (BbIBO). JIMHEitHOE TepMHUYecKoe
COTIPOTHUBJICHUE.

1.11. H3meHeHue TeMIiepaTypbl BO BPEMEHH ITPH OXJIAXKICHUH (HAarpeBaHUM) Tejla ¢ OECKOHEYHO
MAaJIBIM TEPMUYECKUM COTIPOTUBIICHUEM (BBIBO]).

1.12. Cpenuuii norapuMUUECKHi TEMIIEPATYPHBIN HAIIOP B TEIUIOOOMEHHOM armapare
(BBIBOI).

2. Kosddumuenrts! u kpurepuu

2.1. Koaddunuent rermnoodmena, ero pusndeckuid cMbici. CBs3b koddUIIMEHTa TeII000MeHa ¢
TOJIIIIMHOM TETJIOBOTO TOTPAHHUYHOTO CJIOSI.

2.2. KoadduimeHT Temionepenadn, ero pa3sMepHOCTb U PU3UUECKHI CMBICIT.

2.3. TepMI/I‘IeCKI/Ie COIIPOTUBJICHUA TGHHOO6MeHy H TCILIONICPCIavuHn. Amnajiorus ¢ 3akoHaMHu
QJICKTPOTCXHUKMU.

2.4. Kpurepuii bro, ero ¢gusnueckuii cmpici. TemreparypHoe T0Jie B IUIACTHHE ITPU Pa3sHBIX
3HaueHusx kpurepus buo (Bi—0, Bi—oo, Bi~1).

2.5. TpI/I KJacca TEINIOHOCUTEIEH B 3aBUCUMOCTH OT 3HAUCHHUS YHClia HpaH,Z[TJ'ISI. TepMI/I‘-IeCKOC
COIIPOTHUBJICHUEC TGHHOOGMeHy " pacnpeaciiCcHUueC TeMIICpaTyp B Cpe€aax € pasjinYHbIMU
qucjiaMnu HpaHI{TJ’IH

2.6. Kpurepuu Peitnonbzca, I'pacroda, [Ipannrng u Hyccenbra, onpeneneHue 3TUX KpUTEPUEB U
¢uznveckuit cMbICiI. BBIOOp onpeAesnstomux pa3MepoB U ONPEIeSIOMIUX TEMIIEpaTyp.

2.7. UeM OTINYAIOTCSA MEXaHU3MBI TCIIONPOBOJHOCTH B I'a3ax, JXUAKOCTAX U TBCPAbIX Tenax?

3. KouBekTuBHBIN TemiooOMeH B 0qHO(MA3HON cpelie

20



3.1. Iuddepenmanbapie ypaBHEHHSI KOHBEKTUBHOTO TEIIIOOOMEHA. 3aMKCh YCIOBHMA
OJTHO3HAYHOCTH.

3.2. KakoBbl 0COOEHHOCTH TETJIO0OMEHa MPU MPOIOIFHOM 00TEKaHUH ITyYKOB CTEPIKHEH 110
CPaBHEHMIO C TEUYEHHEM B KpyIjioi TpyOe? Buj pacyeTHbIX 3aBUCUMOCTEH.

3.3. Pacmipenenenue temmnepaTyp B HWIMHAPHYECKOM TBAJIE (C 000JIOYKOM U ra30BBIM 3a30POM).
HepaBHoMepHOCTH TeMIiepatypsl 1o nepumerpy taa B TBC.

3.4. KakoBbl 0COOEHHOCTH TEINIOOOMEHA B KUAKHX MeTauiax? K uemy npuBoauT Hammane
KOHTaKTHOTO TEPMUYECKOTO COIIPOTUBIICHUS?

3.5. Kak paccuutsiBath K03(h(GUIUEHT TETI00OMEHA IPU BEIHYKJICHHOM TCUCHUH KUIKOCTH B
KaHaiaax?

3.6. Kakwue (akTopsl BBI3BIBaIOT CBOOOJHOE IBMKEeHNE? Kak ABIKETCS cpena BIOIb
BEPTUKAIbHON MOBEPXHOCTH MPHU YCIOBUSIX CBOOOIHON KOHBEKIIMH?

3.7. Kak ocymiecTBisieTcs TEIII00OMEH PU CBOOOIHOM JIBM)KEHUH CPEJbI B OTPAHUICHHOM
MpOCTpaHCTBE (B Mpocioikax)? UTo Takoe IKBUBAJIEHTHAS TETUIOMPOBOIHOCTH?

3.8. TermmooOMeH Mpu MOMIEPEYHOM OOTEKaHWH OJJMHOYHOTO IMIIMHAPA. Y CJIOBHUS OTPhIBA
MOrpaHUYHOro cios. M3menenne ko3 puinuenrta TermooOMeHa o OKpyKHOCTH.

3.9. OcobeHHOCTH TEIUIOOOMEHA TP JIAMUHAPHOM U TypOyJeHTHOM TeueHusx. [lyapcanun
CKOPOCTH U TeMIEpaTypsl B TypOylneHTHOM noToke. OcpelHeHnEe CKOPOCTH U TEMIIEPaTyphl
110 CEYECHMIO KaHAJIa.

3.10. H3menenwue nmpoduiieit CKOPOCTH U TEMITEPATYPhl Ha TUAPOTMTHAMUIECKOM H TETUIOBOM
Ha4aJIbHOM ydacTke. COOTHOLICHMS TOJIIUH T'HAPOAMHAMUYECKOTO U TEIUIOBOTO
IIOIPAaHUYHBIX CIIOEB.

3.11. Amnamorust MeXAy TEIUIOOOMEHOM U MIEPEHOCOM KOJIMYECTBA JIBHXKCHHS - aHAJIOTHS
Peitnonbaca. [omysmmupuueckue Teopuun TypOyneHTHOCTH - Mojenu [Ipanarinsa u Kapmana.

4. JIByxda3Hble IOTOKHU

4.1. Kakue pexxuMbl TeueHus IBYX(pa3HbIX MOTOKOB PEaTU3YIOTCS B BEPTUKAIBHBIX U
TOPU30HTAIBHBIX TpyOax?

4.2. Bunel kuneHwus - my3slpbKoBoOe, IieHoYHoe. Kpusuc rerooomena. KanumnspHas
MIOCTOSIHHASI.

4.3. Kunenue B 00JIBILIOM 00BbEME. KpI/IBaH KHUIICHHUA KaK 3aBUCHUMOCTbD IINIOTHOCTH TEIIJIOBOI'O
IIOTOKA OT TEMIICPATYPHOI'O HAIlopa. Bnusuaue JaBJICHUA, IICPOXOBATOCTH, OTJIOJKEHHH Ha
IIOBCPXHOCTHU HA BU KpHBOfI KUIICHHA.

4.4, B 4em cOCTOAT OCHOBHBIE MTOJIOKEHHUS TUAPOIUHAMUYECKON TEOPUH KpU3HUca TEIUI00OMEeHa
Kyrarenanze C.C.?

4.5. Kakue pakTopsl BIUSAIOT HA KPUTUYECKUH TEIJIOBOM MOTOK B KaHanax?

4.6. Kak MeHsgrorcs TEMIICpaTypa KXKUAKOCTHU, TEMIICPATYpa CTCHKHU, ITApOCOACPKAHUC (MaCCOBOC,
6aJ'IaHCHOG, I/ICTI/IHHOG) IO JJINHEC IMapOTrCHCPUPYIOLICTO KaHaja?

4.7. Hpoueccm TEeII00OMEHa B Pa3JIMYHLBIX 30HAX MAPOTrCHEPHUPYIOUICTO KaHalla (30Ha noaorpesa,
MOBEPXHOCTHOT'O KHUIICHHS, PA3BUTOTO KUIICHUS, BBICBIXaHU IIJICHKU, KpU3UCA, 38.KpI/I3I/ICHa}I).

4.8. Kak paccuuTbIBaTh TEMI000MEH MPU My3bIPbKOBOM KUIIEHHH BOJIbI B OOJIBIIOM 00beMe?
4.9. Kak paccuuTath TEmI000MEH MPH MIIEHOYHOW KOHJCHCAIIUH HETIOIBIKHOTO CYXOTo Mmapa

4.10. IlneHouHas KOHJEHCALMs JABHXKYIIETOcs Napa Ha BEPTUKAIBHOMN MMOBEPXHOCTH, BIUSHUE
HanpaBJIeHUs JIBIKEHU Napa Ha KO3 PUIMEHT Teroo0MeHa.

5. TemnooOMeH U3IIy4EHHUEM
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5.1. 3akon Credana bonpumana 11t abCom0THO YepHOTO U ceporo Te. Koadduunent
HU3IIYYEHUS

5.2. 3akon Credana bonbpiiMana st CHCTEMBI U3 IBYX Tell, Pa3AeICHHBIX MPO3PAYHOM CPEIOi.
[TpuBeneHHbIN KOADPUIMEHT U3ITyYCHHUS.

5.3. 3akon [1nanka TEMI0BOro U3TydeHHs a0COFOTHO YEPHOTO Tea.
5.4. 3akoH Buna kak yacTHbIH cityyail 3akoHa [1nanka.

5.5. 3akoH Penes-/[xuHca kak yacTHBIN ciyyait 3akoHa [Lnanka.

5.6. 3akon uznmy4yenusi Kupxroda.

5.7. TermmooOMeH U3Ty4eHUEM MEXY TellaMU TPU HAJTMYHH SKPAHOB.

6. TemnooOMmeH B ammaparax

6.1. Kakas cxema qBUKECHHS TEIDIOHOCUTEIICH B TEIIIOOOMEHHBIX araparax 3G QekTuBHee:
MPSIMOTOK WJIM MPOTUBOTOKA?

6.2. Kak ¢ moMomsto ypaBHEHHI TEIIOBOTO OajlaHca M TeIUIoNepeadl pacCuuTaTh MOBEPXHOCTh
TEMJI000MEHHOTO armapara?.

6.3. Pacuer cpeanero norapupmMuuecKoro Harmopa B TEIIIO0OMEHHHUKE CII0KHON CXEMBI
(OTHOCHUTENHFHO TIPOTUBOTOKA).

6.4. CxeMbI JBWKCHHSI TETUIOHOCHTEJICH B TETUIOOOMEHHBIX ammaparax. CpaBHEHHE TPSIMOTOKA U
MPOTHUBOTOKA.

6.5. Pacmipenenenrie SHEproBhIIEICHUS] B AKTUBHOM 30HE peakTopa. KoaddummeHnTs
HEPaBHOMEPHOCTH T10 PaJnyCy, BBICOTE, 00bEMY.

6.6. Pacuer pacrpenenenus TeMIiepaTypbl B TOIUIMBHOM TaOJeTKe TEIIOBBIACISIONIErO AIeMEHTa.
VY4er 3aBUCMMOCTH TEIUIONPOBOIHOCTH TOILJIMBA OT TemmepaTypsl. HTerpanbHas
TEIIONPOBOAHOCTb.

7. 3agaun

OsPuT(0) Kadenpa temnoduzuku
Hucunmaa: TensaomaccooOMeH B IHEPreTHYECKOM 000py10BaAHUM Cemectp: VII

3anaua 1.10.

Hano: CranpHOil TpyOONPOBOJ XOJOIWIBHOW YCTaHOBKM nuamerpoM 60 X 5 MM wumeer
JBYXCJIOWHYIO TEIUIOBYIO M3OJISIUIO: CJIOW CTPOMTEIBHOTO BOMIOKa ToimuHou 20 mM (A = 0,039
Br/(MmK)) u cmoit munepanbro#t Batel TommmHoi 30 MM (A = 0,07 Br/(mK)). Koadpduiuent
TerIonpoBogHocTH ctanmu A=45,6 Bt/(MmK).

HaiiTtu: Jlomio KaXa0ro U3 U30JSIHOHHBIX CIOEB U CTEHKU TPYOKH (B %) B 00111eM, H30JIUPYIOLIEM
JEUCTBUHM KOHCTPYKIIHH.
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OADuT(0) Kadenpa Tennoduzuxu
Jucuunnuna: Tenmomaccoo0MeH B 3HEPreTH4ecKoOM 000PyA0BAHUM Cemectp: VII

3amaua 1.11.

HMano: Tpyba HapyXHBIM JuaMeTpoM 57 MM, KOTOPYIO HEOOXOJWMO TOKPBITH JIBYMS CIIOSIMHU
TEIUTOBOM M30Jsuu: acoecTtoM (TommuHa 61=30 MM, K03dduineHt TertonpoogHocTH A1=0,1163
Br/(MK)) wu wmwuuepanbHOi mepcthio  (6,=30 wmm, A2=0,058 Bt/( wmK)). B kakoi
MOCIIEIOBATEIILHOCTH CIIEAYET pacrojiaraTh CJIOM HW3O0JIUOHHBIX MAaTEpHANIOB JUIS TOJTyYCHHUS
my4qirero ¢dexra’?

OAPuT(0) Kadenpa rernoduzuxu
Hucuunnuna: Tennomaccoo0MeH B IJHepreTH4ecKoM 000pyA0BAHUM Cemectp: VII
3agaua 1.12.

HMano: Kpyruerit kanan mguamerpom 0,5 M m jgmuHOW 40 M, IO KOTOPOMY W3 TE€YHM BBIBOJISATCS
razoo0pasHbie MPOIYKTHI cropaHus. M3BecTHO, 4TO pacxoa ra3a 1kKr/c, majeHue TeMiiepaTypsl ra3a
Ha jmuHe Karama coctaBiser 10 °C, TemmepaTypa CTEHKM KaHama MocTosHHA W pasHa 500 °C,
ynenbHas TermoéMiocTh raza 1000 Ix/(krK).

Haiitu: Tommmay wm3onsmuu [KodpdumueHT TeronpoBoaHoctd m3omsimuun A=0,2 Bt/(mK)],
00eCTIeUNBAIONIYI0 CHIKEHNE TEMIIEPATyphl HapykHOI cTenku 1o 65 °C.

Jonymenue: TepMmuueckoe CONMPOTHUBIEHUE CTEHKH KaHala Majo MO0 CPaBHEHUIO C TEPMUYECKUM
COMMPOTHUBICHUEM M30IATIUH

051duT(0) Kadenpa remnodpusuku
Hucrummaa: TenomMaccoo0MeH B JHepPreTH4eCKOM 000py10BAHU U Cemectp: VII
3amaua 1.13.

Jano: bonpmias ropu3oHTanbpHas IUIACTMHA W3 HEP)KABEIOLIEW CTAM TOJIIMHOW 5 cM, KOTOpas
OMBIBaeTCs BO3ayXoM npu Temmepatype 120 °C. TemmepaTypa BepxHeil OBEPXHOCTH TIJIACTHUHBI
noepxuBaercs pasHoi 250 °C. KosdduimenT KoHBEeKTUBHOM Terootnaun paser 30 Br/(M2K).
Kpome Toro, BepxHssi HOBEPXHOCTh TepsET U3lydeHreM B Bo3ayx 700 Br/m2.

Haiitn: yCTaHOBI/IBHIYIOCH TEMIICPpATYypPy HYOKHEH IMOBCPXHOCTH IIJIACTHUHBI.

OSduT(0) Kadenpa remnopuznku
Jucuummaa: TensaomMaccoo0MeH B IJHEPreTHYECKOM 000py10BaHUH Cemectp: VII
3agaua 1.14.

Jano: JlatyHHyto TpyOy 3MeeBHKa TEMJIO00OMEHHOTO ammapara JuaMeTpoM 38 x 2.5 MM, AJTUHON
8,6 M, TpeOyercs 3aMeHUTh cTajbHOM aumamerpoMm 44,5 x 2,5 mm. PazHocTe TemmepaTyp Ha
MOBEPXHOCTAX JaTyHHOH TpyOsl At = 0,1 °C, Ha moBepxHocTix cranmbHOil Atz = 0,21 °C.
Koadduuuent rermnonposoanoctu narynu 102 Br/m’K; cramu 50,2 Br/mK.

HaiiTni: TaKYIO JUIMHY HOBOI'O 3MCCBHKa, YTOOBI O6I.I.ICC KOJIMYECTBO IIepcaaBacMoro Teria
OCTaJIOCh ITPCIKHUM.
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OADuT(0) Kadenpa Tennoduzuxu
Jucuunnuna: Tenmnomaccoo0MeH B 3HEPreTH4eCKOM 000PyA0BAHUM Cemectp: VII

3agaua 1.15.

Jlano: Aymutopusi, HapyXXHas CTEHa KOTOPOH BBINOJIHEHA M3 KPACHOTO KUpNHYa [KOA(PPHUIHEHT
terionpoBogHocTh A—=0,77 B1/(MK)]. Crena umeer pasmepsr: mouaa L = 8 M, Beicota H = 4,5 M,
tomuuHa & = 0,5 M M Ha BHYTPEHHEH M HApPYXHOH MOBEPXHOCTSAX IOKPbITA IITYKaTypKOH,
TOJIIUHA CIIOEB Ourpuyrp = Ounapyxun — 10 MM [KOIPPHUIIMCHT TEILIOMPOBOTHOCTH MTYKATYPKH
Aur=1,2 B1/(MK)]. Temneparypsl noepxuocteil twy = 12 °C u twz = —15 °C. (OkHa yCIOBHO
OTCYTCTBYIOT.)

Haiitu: 1) Heo6x0auMyt0 MOIIIHOCTh PaJIMaTOPOB OTOTUICHHS ayTUTOPUN

2) [nyOuny nmpoMep3aHusl CTCHEL

OAPuT(0) Kadenpa rernoduzuxu
Hucuunnuna: Tensaomaccoo0MeH B 3HePreTH4eCKOM 000pyA0BAHUM Cemectp: VII
3agaua 1.21.

[Mano: CreHka MpOMBIIUIEHHOW HArpeBaTeIbHOM MEeUH, COCTOSIIAs U3 TPEX CIOEB: MEPBBIN CIONH —
TUIOTHBIM IIIAMOTHBINA KHPITUY TOIIIHUHOM 01 = 250 MM (ko3ddunment TermtonpoogHocTr A1 = 1,06
(B1/MK)); BTOpO# cCnoii — JETKOBECHBIM MIAMOTHBIM Kupnud TtommmHOoW o2 = 500 ™M
(xoa¢ppumnment TterutonpoBogHoctd A2 = 0,79 B1/(MK)). Tpernit cimoit — TerutoBast H30JSIHS
nurakoBast Bata (koad¢urment TtemionpoBogHoctn A3z = 0,06 Bt/(MK)). MakcumansHas
TeMrneparypa B nepBom cioe tw1 = 800 °C, Ha BHEUIHEW MOBEPXHOCTH TpeThero cios tws = 50 °C.
TemmepaTtypa Bo3ayxa B momenieHuu tp = 30 °C, a koaddumueHT TernaooOMeHa MEXIy CIoeM
M30JISIIIMH ¥ BO3LYXOM B roMemeHnn a2 = 10 Br/(M?K).

051duT(0) Kadenpa remnodpusuku
Hucrummaa: TenomMaccoo0MeH B dHepPreTH4eCKOM 000py10BAHU U Cemectp: VII
3amaua 1.24.

HMano: CranbHas Tpyba HapyKHBIM quaMerpoM 02 = 50 MM, TOIIIUHOMK & = 5 MM, auuHO# | = 30 M,
10 KOTOPOH MpoTeKaeT Boja co ckopocthio 0,5 m/c. Temmeparypa Boabl Ha BXoje B TPYOy e = 200
°C. Tpyba mokpbITa TEIUIOBOH H30JAIMEHd C KOA(P(OUIMEHTOM TEeIIONMPOBOAHOCTH Aws = 0,1
B1/(MK), Tommunoit 100 mm. Temmneparypa okpyxaromero Bozayxa txx = 0 °C, koapduueHTs!
TemnooOMeHa BHYTpU TpyOs! a1 = 4000 Br/(M?K), cHapysxu o2 = 20 Br/(M?K).

Haiitu: Temnepatypy BoJibl Ha BBIXOJ€ U3 TPYOBI.

OSduT(0) Kadenpa remnopuznku
Juctuumaa: Tensaomaccoo0MeH B IHEPreTHYECKOM 000py10BaAHUH Cemectp: VII
3agaya 1.31.

Jano: Dnekrponposos (auamerp d = 2 MM, IuHeiHOE 31MeKTpoconpoTuBieHue R; », = 5,6 1073
Owm/m), gepe3 koTopblit npomyckatoT Tok | = 30 A. KoagduuueHT TernooTaaun K OKpyKarolemy
BO31yXy (tx = 20 °C) cocrasnser 12 Br/(M*K). IIpoBoJ MOKPHIT pe3MHOBON M30JIALMEN TONIMHOM
1,5 mm [, = 0,16 B1/(MK)]

Haiitu: TemnepaTypy MOBEpXHOCTH 3JIEKTPOIPOBOJA B JIBYX ciydasx: 1) Oe3 m3omsiuuu u 2) ¢
M30JIALMEN MPH HEU3MEHHBIX 3HAUEHHUSIX TOKa, Kod((UIMEeHTa TeIUIo0TJauyd M TeMIIepaTyphl

BO3/1yXa.
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OADuT(0) Kadenpa Tennoduzuxu
Jucuunnuna: Tenmomaccoo0MeH B 3HEPreTH4ecKoOM 000PyA0BAHUM Cemectp: VII

3amaua 1.34.

Hano: ITaporpoBo BHemHNM quamMeTpoM 0z = 30 MM, Ha KOTOPBIN 1l YMCHBIICHHSI TETIIOBBIX
MOTEPb OBUIO PEIICHO HAJIOKUTH CJION M30JSAIUHU TouHOM 20 MM.

HaiiTu: Kakue u3 nepeuncieHHbIX TEIUIOU30JIAIIMOHHBIX MATEPHAIIOB CIEAYET UCIIOJIb30BaTh?
1) rnuna orueymnopuas [Ar = 1,04 Br/(MK)]; 4) acbectoBas cimoaa [Aac= 0,12 Bt/(MK)];

2) nenorramot [Aqx = 0,28 Br/(MK)]; 5) munepanpHas Bata [Ays = 0,05 B1/(MK)]?

3) acbecToBbIit MIHYP [Aam = 0,13 B1/(MK)];

CpaBHUTH TETUIOBBIC TIOTEPH C IMOTOHHOTO METPa OTOJICHHOTO U M30JMPOBAHHOTO MHUHEPATBHON

OAPuT(0) Kadenpa rernoduzuxu

Hucuunnuna: Tensaomaccoo0MeH B 3HEPreTH4eCKOM 000pyA0BAHUM Cemectp: VII

3agaua 1.44.

Hano: HuxpomoBslii crepxens auamerpom d = 5 mm u aimuso# | = = 400 MM, KOTOpPBI HAXOAUTCS

B KUTIsALIEH BoJe Tpu AaBienun P = 6,1810° ITa, kodhHUIIHEeHT TEemI00T/auH C ero MOBEPXHOCTH o
= 38 000 Br/(M?K). Kosddumuent temmonposomsoctH Huxpoma A = 15 Br/(MK), yaemsHOe
3IEKTPUUYECKOE COTIPOTHBIICHNUE Py = 1,2:107° OmM. [TasieHne HANPSHKEHNS HA CTEPKHE COCTABIIACT
AU =10 B.

HajiT: MomHOCTh BHYTPEHHUX UCTOYHUKOB TEIUIA, TUIOTHOCTh TEIUIOBOTO MOTOKA M JIMHEHHYIO
IJIOTHOCTH TEIUIOBOTO MOTOKA Ha OBEPXHOCTHU CTEPXKHSI, TEMIIEPATYPhl HAa €r0 OCH U MOBEPXHOCTH.

051duT(0) Kadenpa remnodpusuku
Hucrummaa: TenmoMaccoo0MeH B JHepPreTH4eCKOM 000py10BaAHU U Cemectp: VII
3amaua 1.46.

Hano: I[wmHIpUYeCKUd  ypaHOBBIA CTEp)KEHb  [KO3(PHUIIMEHT TEeIIonpoBOAHOCTH A=30)
B1/(MK)], KoTOpBII OXa)kaaeTcs B MOTOKE Bo3ayxa Temmneparypoit t,. = 370 °C, koadduruent

terootaayn o = 6500 Br/(M?K). MomHOCTs BHYTPEeHHNX HCTOYHHKOB Tera Oy = 8107 Br/M3, a
TeMIlepaTypa Ha OBEPXHOCTHU oxJaxaaemoro 650 °C.

Haiitu: /lnamerp u nepenaj TemrnepaTyp B CTEpIKHE.

OSduT(0) Kadenpa remnopuznku
Jucuummaa: TensaomaccooOMeH B IHEPreTHYECKOM 000py10BaAHUH Cemectp: VII
3amaua 2.1.

Jano: AtmocdepHslii Bo3ayx ¢ Temmnepatypoil 10°C mocTymaeT B HpSIMOYTOJBHBIM — KaHam
ceueHneM /,5x15 cMm u JymHOI 6 M. Bee yeTbipe MOBEpXHOCTH ATOrO KaHalla MOAICPKHBAIOTCS
pu temneparype 70°C.

Haiitu: Ilpu xakom pacxone BO3/yXa €ro TemIeparypa Ha BbIXoje U3 KaHama Oyaer Ha 20°C
IIPEBBILIATH €70 TEMIIEPATYPyY Ha BXOJIE.
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OADuT(0) Kadenpa Tennoduzuxu
Jucuunnuna: Tenmomaccoo0MeH B 3HEPreTH4ecKoOM 000PyA0BAHUM Cemectp: VII

3amaua 2.2.

Mano: Kanan anuHOi 4 M MMeEeT TPEYrojabHOE IONEPEYHOE CEUEHHUE C JJIMHONW CTOPOHBI 3 CM.
Temnepatypa ®uaKoro HaTpusi Ha Bxoje B kaHan 478 K, a ero maccoBsiii pacxon 3,6 kr/c. CTeHKH
KaHaJja MoIep >KUBAIOTCS U30TepMUYECKUMU Tpu Temneparype 525 K. u

HaiiTu: TemnepaTtypy HaTpHs Ha BBIXOJE M TEILIOBOM MOTOK K HATPUIO.
Yxka3zanue: CBolicTBa HaTpHsl B3STh IIPU €TI0 BXOJIHOM TeMIeparype.

OAPuT(0) Kadenpa rernoduzuxu
Hucuunnuna: Tensaomaccoo0MeH B 3HEPreTH4eCKOM 000pyA0BAHUM Cemectp: VII
3apaua 2.5.

Hano: Jluct cranmu tonmmHOM 10 MM, Haxoasuuics nNpu HadalbHOW Temmepatype to = 100 °C.
dusndeckue CBOMCTBA cTanu: KodpuimeHT termmonpoBogHoctu A = 45 B1/(MK); mmotHOCTE p =
7900 kr/m3; ynenpHas Termmoemkocts cp = 0,46 kJIx/(krK).

Haiitu: Temneparypy aucra yepe3 1 MUHYTY TOciie Hayasla OXJIaXJIeHus 1) B BO3/Iyxe U 2) B BOJE
tye = 20 °C. Kosdduumentsl TemmoobMeHa mis Bosmyxa o = 8 Br/(M*K), mms Bomsl o = 500
Br/(M*K).

051duT(0) Kadenpa remnodpusuku
Hucrummaa: TenmoMaccoo0MeH B JHepPreTH4eCKOM 000py10BaAHU U Cemectp: VII
3agaua 2.9.

Jano: CranpHasi CTEHKa COIUIa PEAKTUBHOTO JIBUTaTelNs, BHYTPEHHSS IMOBEPXHOCTb KOTOPOU
MOKPBITA CI0EM KepaMUYeCKOW U30JISIUN TOMHUHON 3 MM [K09(D(DULIMEHT TeMIONPOBOAHOCTH A =
3 Br/(MK), ko3ddunuent TemneparyponposoaHoctd a = 1,510 m%/c]. HapyxHas moBepXHOCTb
Terion3oiaupoBana. Temmeparypa ruiamenu cocrasisger 2473 K. HawanphHas um makcumanbHO
JOMyCTUMas TeMmrepaTypbl cTeHku cocTaBisitoT 293 u 1473 K, coorBerctBenHo. Koaddumuent
TEMIOOTAAYHM OT IITaMEHH K IOBEPXHOCTH mM3ousimu o = 1600 Br/(M*K).

Haiitu: [lonyctuMyro npoAomKUTEIbHOCTh TOPEHUS TOTUINBA.
Jlonymenne: CTEHKY CUMTATh INIOCKOM.

OSduT(0) Kadenpa remnopuznku
Jucuummaa: TensaomaccooOMeH B IHEPreTHYECKOM 000py10BaAHUH Cemectp: VII
3agava 2.10.

Hano: /InunHbI cranpHOU Ban nuametpoMm 120 MM, moMelIeHHBIN B TIeUb ¢ TEMIEpaTypoil ra3oB
t,e = 800 °C. dusnueckue cBOHCTBa CTamU: KO3PPUIMEHT TeronpoBogHocTH A = 42 Bt/(MK);
k02 uIMEenT TeMneparypornpoBoaHocty a = 1,22:10° m2/c. HayansHas Temneparypa Bana to = 30
°C. B mponecce HarpeBanus Bana kodpuimenT Termnoodmena o = 140 Br/(M*K).

Haiitu: Bpewms, 1o ncteueHnH KOTOPOTo TEMIEpaTypa Ha OcH Bajia ctaHeT paBHoii 780 °C.
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OADuT(0) Kadenpa temnoduzuxu

Jucuunnuna: Tenmaomaccoo0MeH B 3HEPreTH4eCKOM 000PyA0BAHUM Cemectp: VII
3agaua 3.5.
Hano: [opusonrtaneHblii maponpoBoa auamerpom d = 0,3 M u qmuHo#t | = 5 M, Temmeparypa

MOBEPXHOCTH KOTOPOTO MaJi0 OTJIMYAETCS OT TEMIEepaTyphbl MapOKUIKOCTHOW CMECH, JABIKYIICHCS
BHyTpH 1 coctaBiseT te = 110 °C. Jlng yMeHbIICHUS! TEIUIOBBIX MOTEPh Ha MapONpPOBOJ] HAIOKEHA
n3oisus u3 acoecra (koddduiueHT teruionpoBogroctd A = 1,14 Bt/(MK), motHOCcTs p=800
kr/m°). VI3BeCTHO, YTO TeMIepaTypa OKPYKAIOIIEro BO3AyXa B HOMeNleHu: paBHa b, = 30°C, u 1o
YCIIOBHSIM TEXHUKU OE€30MIACHOCTH TeMIIlepaTypa Ha TIOBEPXHOCTH M30JISIMU HE JIOJDKHA IPEBBIIIATH

50 °C.
Haiitu: TomumwHy 64 1 Bec G TEIIOBOW M30JIAIINH, TIO3BOJISIFOIYI0 YMEHBIIUTE TEIUIOBBIE TOTEPH

OAPuT(0) Kadenpa rernoduzuxu
Hucuunnuna: Tensaomaccoo0MeH B 3HEPreTH4eCKOM 000pyA0BAHUM Cemectp: VII
3apaua 3.2.

Hano: Ilimura ¢ pazmepamu axb = 3X3 M, TemrepaTypa TEIUIOOT/IAIONICH TOBEPXHOCTH TUTHTHI t. =
100 °C, TemnepaTypa OKpy»Karolero Bo3ayxa BIaiu oT IIUTH t, = 20 °C.

HaiiTu: [Ipu xakoM pacnoJio’KeHUH TUIMTHI (TOPU30HTAIBLHOM MIJIM BEPTHKAIHLHOM) TETJIOBON MOTOK
Ha MOBEPXHOCTH OyJIeT OOJIbIIIE.

Jonymenue: [Ipy TOPU30OHTAIBHOM PpACIOJIOXKEHWW IUIMTHI TEIJIOOTHAIOIIAs ITOBEPXHOCTh
oOparieHa BBEepX.

051duT(0) Kadenpa remnodpusuku
Hucrummaa: TenmoMaccoo0MeH B JHepPreTH4eCKOM 000py10BaAHU U Cemectp: VII
3amgaua 3.10.

JMano: TemnooOMeHHHK, BBIIIOJHEHHBIA U3 TOPH30OHTAIBHBIX TPYO ¢ HAPYKHBIM quametpom d = 25
MM, KOTOPBIN UCIOJIB3YeTCs JIJIs OTOILICHUS oMenieHus. TemmepaTypa moBepxHoctu Tpyo t. = 65
°C, a Bo3ayxa B nmomernieHuu t, = 25 °C. MomHocth TermoooMenanka Q = 1 kJ[x/c.

Haijitu: HeoGxoaumMyto JJIMHY TOpU30HTAIbHBIX TPYO.

OSduT(0) Kadenpa remnopuznku
Jucuummaa: TensaomaccooOMeH B IHEPreTHYECKOM 000py10BaAHUH Cemectp: VII
3agaya 3.12.

HMano: CymmnpHas Kamepa, KOTopas OOOTpeBaeTCs CYXMM HACHIIIEHHBIM BOJSHBIM I1apoM,
nojaBaeMbIM Hof AasnenneM p = 1,43:10° [1a B ropu30HTaNbHEIE TPYObI HAPYKHBIM AuaMeTpoM d =
30 MM u gmusO# | = 1,5 M. MI3BecTHO, 4TO pacxo[ mapa, OTIyCKaeMoro Ha 00orpes, coctasisietr G =
1,89 kr/u.

Haiitu: KonnyectBo Tpy0, HEOOXOIUMBIX /sl IOJ/IEP>KAaHHS B KaMepe TeMIIepaTypbl Bo3yxa te =
80 °C.

Yka3zanue. TepMHUUECKUMH CONPOTHUBICHUSIMHU OT Iapa K BHYTPEHHEH MOBEPXHOCTU TpPYyObl U
TEIJIONPOBOAHOCTH B CTEHKE TPYObI IPEHEOPEYb.
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OADuT(0) Kadenpa Tennoduzuxu
Jucuunnuna: Tenmomaccoo0MeH B 3HEPreTH4ecKoOM 000PyA0BAHUM Cemectp: VII

3amaua 4.10.

BbuuciuTe  CpemHIO IUIOTHOCTH TEIJIOBOTO TMOTOKAa Ha OOKOBOM MOBEPXHOCTH BaroHa-
XOJIOMWIbHAKA TIPH JBW)KCHHH TI0€3/1a CO CKOPOCThIO W, = 80 KMm/4, eciii HW3BECTHO, HTO
TeMIlepaTypa HapyKHOro Bo3ayxa t, = 25 °C, TemmepaTypa BHYTPEHHEH MOBEPXHOCTH CTEHKHU

Barona tc = 0 °C. Tepmudeckoe COMPOTHBIICHUE TEIUIONMPOBOJAHOCTH CTEHKH BaroHa 5 /)< ~ 0,3

M>K/BT, a qnuHa crenku Barona | = 10 .

OAPuT(0) Kadenpa rernoduzuxu

Hucuunnuna: Tensaomaccoo0MeH B 3HePreTH4eCKOM 000pyA0BAHUM Cemectp: VII

3anaua 4.17.

Jano: DiekTpoHarpeBareib B Buae TpyObl auamerpom d = 15 mm u amuso# | = 1 M o6ayBaercs

MOTIEPEYHBIM TIOTOKOM BO3JIyXa, TeMmIepaTrypa Kotoporo t, = 20 °C. MomHocTs HarpeBarens Q =
523,4 Br, a Temneparypa CTeHKH He J0oJpKHa ipeBbimaTh 150 °C.

Hajitu: CKopocTh IBMKEHHUS BO3yXa

051duT(0) Kadenpa remnodpusuku
Hucrummaa: TenmoMaccoo0MeH B JHepPreTH4eCKOM 000py10BaAHU U Cemectp: VII
3amaua 5.10.

HMano: Tpyba muamerpom 32X6 MM B SKOHOMai3epe mapoBoro Kotia. J{aBieHue BoabI

paBuo 30 MIla, a ee Temmneparypa u CKOPOCTh Ha BXOJIE€ B IKOHOMaM3ep COCTaBISAIOT
cootBercTBeHHO 270 °C 1 1,5 M/c. TemmepaTypa Ha BbIX0Jie U3 dKOHOMam3epa paBHa 320 °C.

HaiiTu: KosdhdunueHT TemmooTaun OT CTEHKHA TPYOBI K BOJIE.

OSduT(0) Kadenpa remnopuznku
Jucuummaa: TensaomaccooOMeH B IHEPreTHYECKOM 000py10BaAHUH Cemectp: VII
3agaya 5.12.

Hano: Tpyoda nuamerpom d = 20 MM B KOTOPO# HarpeBaeTcsi BO3AyX MPH MOCTOSIHHOM TEILIOBOM
moToke Jc = 2,5 kBt/M? Ha cTenke. Pacxon BO3ayXa coctaBisier G, = 21,6 kr/4,

a ero Temreparypa Ha BXoJe B TPYOY thc.ax = 20 °C.
HaiiTu: remnepaTypy BHyTpeHHEH OBEPXHOCTH TPpYObI Ha paccTossHuU X = 800 MM OT BXOJa.
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OADuT(0) Kadenpa Tennoduzuxu
Jucuunnuna: Tenmomaccoo0MeH B 3HEPreTH4ecKoOM 000PyA0BAHUM Cemectp: VII

3agaua 5.13.

Hano: Temneparypa crenku TpyosI (I/d = 100) noanepkuBaetcs NOCTOsTHHOM nipyu 3HaYeHun t. = 80
°C. Ilo tpy6e mpotekaet xuakocts (Pr = 1), Temmneparypa KOTOPOil Ha BXOJ€ COCTABISET toe.ar = 20
°C, a CKOpOCTh JIBIDKEHUS TakoBa, 4to Re = 104.

HaiiTu: Temnepatypy )KUIKOCTH Ha BBIXOJE U3 TPYOBI.

OAPuT(0) Kadenpa rernoduzuxu
Hucuunnuna: Tensaomaccoo0MeH B 3HEPreTH4eCKOM 000pyA0BAHUM Cemectp: VII
3agaua 5.20.

Hano: Cpennsisi Temreparypa TEIUIOBBIACISIIONIETO CTEPKHS AUAMETPOM 25 MM W JUIUHOW 2,5 M
coctaBisieT 310 °C mpu NMOCTOSSHHOM TETUIOBOM TOTOKE Ha MOBEPXHOCTH. B KoJbIIEBOM 3a30pe
MEKIy CTep)KHEM M ero 000J10uKoi, umeromeit quametp d = 31 MM, HUPKYITHPYET OXJIaXKIaroInas
Bojia (cpenusis remneparypa t,. = 270 °C) co ckopocThio 2 M/C.

HaiiTu: MomHocTs BHYTPEHHUX UCTOYHHKOB TEIIa TEIIOBBIACISIONIETO CTEPKHS U TEMIIEpaTypy
BO/IbI HA BXO/I€ B KOJIBIIEBOW 3a30p U BBIXOJE U3 HETO.

051duT(0) Kadenpa remnodpusuku
Hucrummaa: TenmoMaccoo0MeH B JHepPreTH4eCKOM 000py10BaAHU U Cemectp: VII
3amxaua 6.3.

Hano: Ilo TpyOkam maporereparopa ADC BHyTpeHHHMM auameTpoM 13,2 MM mOpoTeKaer
TerioHocuTeNb (Boaa mojn nasienueM 13 MIla). Cpennsisi temneparypa Boabl t = 285 °C. Ha
HapYXHOH TIOBEPXHOCTH KUITUT Boja (pabodee Teno). JlaBieHne mpousBoauMoro mapa p = 47:10°
ITa (ts= 260 °C). CxopocTb BoJibI B TpyOKax cocTaBiser 3 m/c. MI3BecTHO, 4TO cyMMa TEPMUYECKUX
COMPOTHUBIICEHUI CTEHKH TPYOBI U OKCHIHBIX IUIEHOK COCTaBIIsIET 8,9510° M*K/Br.

Haiitu: CpeaHroro TeIioByro Harpy3Ky ( HOBEPXHOCTHU TEeINIO0OMEHaA.

OSduT(0) Kadenpa remnopuznku
Jucuummaa: TensaomaccooOMeH B IHEPreTHYECKOM 000py10BaAHUH Cemectp: VII
3agaua 6.5.

Jano: B naGopaTopHOil yCTaHOBKE MO HM3YYEHHUIO TEIUIOOTJAud MPH KUIEHUHM BOJBI B OOJIBIIOM
o0beMe MO TOHKOCTEHHOM TOpPU30HTAIbHOM TpyOKe M3 HEp)KaBeIoUled CTaau MpoIycKaeTcs
anektpuyecknii Tok | = 100 A. Bopma naxoautcs mpu atMmochepHOM JaBiieHHH. HapyxHbIi
muamerp Tpyokn d = 8 MM, a ee qmunHa | = 500 mm. Temneparypa crenku t = 115 °C. Pexum
KUTICHUS ITy3bIPHKOBBIH.

Haiiu: [Ipu xakoii cuie Toka IpoM30MAET NePeXo]] K INIEHOYHOMY KMIIEHUIO?
JonyuieHue: Y1eIbHOE IEKTPUUECKOE COMTPOTUBIICHHE TPYOKH HE 3aBUCUT OT TEMIIEPATyphl.
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OADuT(0) Kadenpa Tennoduzuxu
Jucuunnuna: Tenmomaccoo0MeH B 3HEPreTH4ecKoOM 000PyA0BAHUM Cemectp: VII

3agaua 6.8.

Hano: B maporenepatope ADC ¢ peakropamu trima BBOP-1000 momxrao npousBoauthes 0,11 kr/c
mapa ¢ 1 m? moBepxHocTu HarpeBa mpu naBienun 4 MIla. Kumenue Bojabl NMPOUCXOAUT Ha
HapyXHOU noBepxHOCTU TpyO. TemnoHocuTens (BoAa) ABMXKETCA MO TpyOaM C TaKOM CKOPOCTbIO,
yT0 00 = 32 000 Br/(M*K). TonmmuHa cTeHKH TpyO M3 HepiKaBeromel cramu & = 1,5 MM, Ju1s KOTOpoit
A =20 Bt/(MmK).

HaiiTu: Cpegnioro TemMneparypy TeIIOHOCUTESL.

OAPuT(0) Kadenpa rernoduzuxu
Hucuunnuna: Tensaomaccoo0MeH B 3HEPreTH4eCKOM 000pyA0BAHUM Cewmectp: VII
3agava 6.13.

Jano: II10THOCTH TTOABOAMMOTO K IOBEPXHOCTH HATPEBa TEMIOBOTO MOTOKA ( = 6 MBT/M?.
HaiiTu: Bo3mokeH 71 TEeII00TBOI IPU My3bIPbKOBOM KHIIEHUHU Bobl (p = 4,7 MIla)?

051duT(0) Kadenpa remnodpusuku
Hucrummaa: TenmoMaccoo0MeH B JHepPreTH4eCKOM 000py10BaAHU U Cemectp: VII
3axaua 7.6.

Jano: BepTukanbubie TpyOKH TErIOOOMEHHOTO amnmapara, Ha KOTOPhIX KOHAEHCUPYETCSI BOJSHOM
nap. CpeHss MIOTHOCTH TEMJIOBOTO MOTOKA HAa HAPY)KHOM moBepxHocTH Tpy6 ( = 1,05:10° B1/Mm2.
Juna tpy6 | = 1,8 M. JlaBiienue mapa, HaXOoIAIIErOCs B MEKTPYOHOM IPOCTpPaHCTBE, paBHO 86
oap.

HaiiTu: Temneparypy CTEHKHU.

OSduT(0) Kadenpa remnopuznku

Jucuummaa: TensaomaccooOMeH B IHEPreTHYECKOM 000py10BaAHUH Cemectp: VII

3agava 7.15.

Jano: Ha noepxHOoCcTH ropu3oHTanbHON TpyObl (d = 16 mm, | = 3 M) koHaeHcUpyeTcst cyxoi

HaCBIIIEHHBIH BOJSIHOM nap npu aasieHuu P, = 8,59 MIla. Temneparypa cteHku TpyOs! t. = 250
°C.
Haiitu: 1) KosdpuumeHt Temiootaaun npu KOHICHCAIUH T1apa.

2) CkoJbpKO Takux TpyO norpedyercs it Kouaencanuu napa G, = 0,431 kr/c?
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OADuT(0) Kadenpa Tennoduzuxu
Jucuunnuna: Tenmnomaccoo0MeH B 3HEPreTH4eCKOM 000PyA0BAHUM Cemectp: VII

3agaua 10.10.

Hano: Cepoe Teno npu remreparype T = 800 K. [Tagaronuii IOTOK TETUIOBOTO H3JIyU4EHUS PaBCH
Enax= 60 kBT/M?, a OTIIOIIEHHBIH TTOTOK Enors = 48 KBT/M?.

HaiiTu: Crenenp 4epHOTHI CEPOTO TEJA U MMOTOK COOCTBEHHOTO M3ITYYEHHS Ecos.

OAPuT(0) Kadenpa rernoduzuxu
Hucuunnuna: Tensaomaccoo0MeH B 3HePreTH4eCKOM 000pyA0BAHUM Cemectp: VII

3amaua 10.18.

Hano: Ilo ocu TpyObl BHYyTpeHHUM nuamerpoMm 20 MM W JUIMHOW | M HaTsSHyTa MPOBOJIOKA W3
Huxpoma nuamerpoM 0,5 mm. Ilo mpoBosoke npomyckaetcs snekrpuueckuid Tok | = 4,5 A. Crenenp
YepHOTHI TPOBOJIOKH € = 0,7, y/IebHOE 3JEKTPUIECKOE COTIPOTUBIICHNE TIPOBOJIOKHU P =

=1,1'10"° Om™, Temneparypa Tpy6sI 30 °C.

051duT(0) Kadenpa remnodpusuku
Hucrummaa: TenomMaccoo0MeH B dHepPreTH4eCKOM 000py10BAHU U Cemectp: VII

3amaua 10.20.

Hano: Ilo TpyOe mpoTekaeT HarpeThlid Bo3ayx. i u3MepeHus TeMIlepaTypbl BO3[ayXa MO OCU
TpyObl MOMECTHJIM TEPMOIIapy, HApYKHBIH IHaMETp 4exia KOoTopod paBeH 3 MMm. Tepmomapa
3apeructpupoBasia Temmeparypy 500 °C. Iloka3zanme Ipyroil TepMomapbl, YCTaHOBJICHHON Ha
crenke TpyOosl, 450 °C. CtenieHb yepHOTHI uexiia Tepmornapsl 0,8, a K03pUIUESHT TEIIO0TAAYN OT
Bo3ayxa Kk yexiny 100 Br/(M*K)

Haiitn: HOFpeHIHOCTB N3MCPCHUSA TCEMIICPATYPblI BO3AYyXd, BO3HUKIIYHO 3a CYCT TEI000MeHa
HU3JTYYCHUCM MCKAY TepMonapoﬁ B BO3yXC 1 CTEHKOM Tp}I6BI.

OSduT(0) Kadenpa remnopuznku
Juctuumaa: Tensaomaccoo0MeH B IHEPreTHYECKOM 000py10BaAHUH Cemectp: VII

3amaua 10.21.

Hano: B tepmoce (d1 = 80 mm, d2 = 90 mm, | = 300 Mm) Haxomutcst Boaa ¢ Temmeparypoit 95 °C.
Crenenb 4epHOTHI 00enx cteHoK Tepmoca 0,02. Temneparypa okpyxaromiero Bo3ayxa 20 °C.

KOHBEKTUBHBIH KOd(GULMEHT TemnooTaadu co croponsl Boasl 300 Br/( M*K), cymmaphbiii — 3a
CUeT KOHBEKIMH U H3JIydeHHs O CTOPOHBI Bo3ayxa — 15 Br/( M*K).

Haiitu: Konnaectso Temna Q.o B Bartax, Tepsemoe yepe3 OOKOBYIO TOBEPXHOCTh TEPMOCA.
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OADuT(0) Kadenpa Tennoduzuxu
Jucuunmnuna: TennomMaccoo0MeH B 3JHepreTH4ecKoM 000pyA0BaHUM Cemectp: VII

3amaua 12.1.

Jano: Bomo-BoIsHON TEIUIOOOMEHHBIH amnmapar, CKOHCTPYHPOBaHHbIH 1mo 1) mpsmo- u 2)
MIPOTUBOTOYHOW cXemaM JBWkeHHs. Pacxox rperomero temonocutenss Gi = 10 kr/c; pacxon
HarpeBaemMoro TemioHocurenss Gz = 6 Kr/c; Temmeparypsl t“’;: 100 °C; tf‘;”x: 75 °C; tzx: 20 °C;
kodddurment Temnonepenaun K = 2500 Br/(M*K).

HaiiTu: [11omanas moBepxXHOCTH HarpeBa TEIIOOOMEHHOTO anmapara

VYka3zanmue: [ToTepsiMu TEIUIOTBI B OKPYXKAIOLIYIO CPEIly MPEHEOPEUb.

OAPuT(0) Kadenpa rernoduzuxu
Hucuunnuna: Tensaomaccoo0MeH B 3HePreTH4eCKOM 000pyA0BAHUM Cemectp: VII
3anaua 12.4.

JMano: KonmeHncaTtop mapoBoil TypOWHBI MPEACTaBIACT COOOW TOPU3OHTAIBHBIA JIBYXXOIOBOU
KOXYXOTpYOHBIH TeriooOMeHHUK. [IoBepXHOCTh TEmI00OMEHa BBINOJIHEHA M3 JIATYHHBIX TPYOOK
28x1 mm. Pacxon u jaBieHue mapa B KOHACHCATOpE paBHBI cooTBeTCTBeHHO G1 = 66,7 Kr/c M p1 =
5,1 kIa. TemmepaTypa oXJa)aroOIIeH BOIbI HA BXOJIE t‘;" = 22 °C, a ee ckopocTh B Tpybax W» = 1,5

m/c. Pacxon Boasl G2 = 6200 kr/c. Kosddurment temmonepenaun k = 2750 Br/(M?*K).
HaiiTu: [Tnomaas NTOBEpXHOCTH TETIO0OOMEHA, JUTMHY B 00I1Iee Ynciio TpyoO.

051duT(0) Kadenpa remnodpusuku
Hucrummaa: TenomMaccoo0MeH B dHepPreTH4eCKOM 000py10BAHU U Cemectp: VII

3amaua 12.11.
Jano: B mapoBosHO# TermIo00OMEHHUK MOCTYIAeT CYXOW HaChIIEHHBIN BoAsHOW map ¢ ts = 150
°C, pacxon kotoporo Gi = 0,22 kr/c, a BRIXOAWT MapOBOJSHAs CMECh C MAacCOBBIM PaCXOJHBIM

mapocoaepKanueM Xeux = 0,7. Jlmst Bogpl u3BecTHO: pacxox Gz = 2,1 kr/c; Temmeparypa Ha BX0Je
tzg“‘ = 45 °C. Kosp¢uruent temnonepenaun K = 2600 Br/( M*K).

HaiiTu: F — momans rperoiei moBepXHOCTH TEII000MEHHUKA.

OSduT(0) Kadenpa remnodpuznku
Juctuumaa: Tensaomaccoo0MeH B IHEPreTHYECKOM 000py10BaAHUH Cemectp: VII

3amaua 12.12.

JlaHo: B mpoTHBOTOYHOM TEIUIOOOMEHHOM ammapaTe JbIMOBBIE raszbl pacxogoMm Gi = 1,19 kr/c
oxXJIaXKJarTcsa oT t* = 220 °C pmo t**= il.?O °C. OtgaBaemas IBLIMOBBEIMH T'a3aMH TEILIOTA
pacxojayercs Ha HarpeBanue Bonbl (pacxon Gy = 0,159 kr/c; naBnenue p = 0,5 MIla; t;" =40 °C).
Kosdduuuent Teronepenaun K = 95 Br/(mM*K)

Haiitu: Ilnomans NOBCPXHOCTHU HArpeBa, TCMIICPATYPY BOJbI HAa BBIXOAC, a4 TAKKC B CCPCAUHC
TEIIO0OMEHHOTO armapara.
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OADuT(0) Kadenpa Tennoduzuxu
Jucuunmnuna: Tenmmomaccoo0MeH B 3JHepreTH4ecKoM 000pyA0BAHUH Cemectp: VII

3amaua 12.13.

Jano: Jlns mapoBoAsTHOTO TeIsio0OMEHHHMKA U3BECTHO: pacxoa napa Gi = 0,732 kr/c; remnepaTypa
Hacpinenus napa ts = 170 °C; pacxon Boast G2 = 2,5 kr/c; remneparypst Bozibl Ha Bxoae t97=45 °C
u Boixone t°*= 145 °C; naBnenue Boanl p2 = 1 Mlla.

2

Haiitu: Ilapoconepxanue Ha BBIXOZE.

OAPuT(0) Kadenpa rernoduzuxu
Hucuunnuna: Tensaomaccoo0MeH B 3HEPreTH4eCKOM 000pyA0BAHUM Cemectp: VII
3agaua 15

BuyTpu TpyOBI C BHYTpEHHUM JuamMeTpoM 12 MM U JUTMHOHN 2.5 M Te4YeT BOJAa CO CKOPOCThIO 6 M/C.
Ha TpyOy HamMoTaH HarpeBaTenb, 4TO CO3/JAeT TOCTOSHHBIA MO JUIMHE TemnoBoil motok (=10°
Bt/M?. BelunCINTh TeMIepaTypy BHYTPEHHEH MOBEPXHOCTH TPyObI B BBIXOJHOM CEYEHHH, €CIH
TemnepaTypa Bojabl Ha Bxoe 20°C.

051duT(0) Kadenpa remnodpusuku
Hucrummaa: TenmoMaccoo0MeH B JHepPreTH4eCKOM 000py10BaAHU U Cemectp: VII
3amaua 36

OnpenenuTth MIOTHOCTD JYYUCTOTO TEIUIOBOTO MOTOKA MEXKAY JIBYMS, MApAIICIbHBIMU INIOCKUMU
creHkaMu ¢ temneparypamu t1=200°C , to=15°C u creneHsaMu 4epHOThI COOTBETCTBEHHO €1=0,85 n
€2=0,56. Kax u3aMeHuTCs pe3yIbTUPYIOUIUA TETIOBOM MOTOK, €CIM MEXAY CTEHKaMU MapasuieibHO
UM TIOMECTHTh TOHKHH METaJUIMUYECKUH SKpaH CO CTENECHSIMH YEepHOTHI C 00euX CTOpoH &,=0,025.
VYcnoBus Ter000MeHa CUMTaTh CTAllMOHAPHBIMU. TemIonpoBOJHOCTHIO U KOHBEKTUBHBIM
TEIIO0OMEHOM B 3a30pe MEX]1y IUTACTUHAMU IPEeHEOpeYb.

MHUHUCTEPCTBO OBPA3OBAHUA MW HAYKH POCCUMUCKOMN ®EJEPAIIAN
OEAEPAJIBHOE I'OCYJAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIBHOE YYPEXXJIEHUE
BBICIIET'O [TPODPECCHUOHAJIBHOI'O OFPA30OBAHUA
«HanuoHanbHeIN HCclen0BaTeNbCKUM saepHbiil yauBepcurer « MUDN»
OOHMHCKUH HHCTUTYT AaTOMHOM JHEPIreTHKH —
¢unman gpenepanbHOro rocyIapcTBEHHOTO aBTOHOMHOI'O 00Pa30BaTEbHOIO YUPEXKICHHS BBICLIETO
npodeccroHanbHOro o0pa3oBanms «HalnoHAIBHBIN HCCIIEOBATENBCKHN AepHbIi yHUBepcuTeT «MUD»

Kadenpa Temnopuzuka

Hanpasnenue/ 14 1 «SliepHas JHEPreTMKA U TeNJa0J0Qu3NKa»
CrenuanbHOCTh  HMHKUHUPHHI»
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[Tpoduns/ Ixkcemnyaranusa AJC

Coenmanu3amnus

JlucuurinHa Temaoma MEH B S/ICPHBLIX YJHEPreTHYeCKNX VCTAHOBKAX
BOIIPOCHI K 3AYETY

Tema: TermioopoBOJIHOCTE

T56. Kak HampaBiieH rpaJU€HT TEMIEPATYPHI [10 OTHOLIEHUIO K U30TEPMUYECKOM TOBEPXHOCTHU?

T57. PazmepHOCTh KO GHUIMEHTA TETIIONPOBOIHOCTH. ..

T58. I1M10THOCTH TETUIOBOTO MOTOKA HA MOBEPXHOCTU B CTAlIMOHAPHBIX YCIOBUSAX PaBHA. ..

T59. Pa3zmepHOCT KOApPHUIIHEHTA TEMIIEPATYPOTIPOBOTHOCTH. . .

T60. Munyc B 3anucu 3aKOHa TEIJIONMPOBOAHOCTH Dyphe 03HAYAET, YTO

T61. 3axoH TermnonpoBoAHOCTH Dypbe BHITEKAET U3. ..

T62. Kakast ckopocTh pacnpocTpaHeHHsI TeIUIa MpeanoaraeTcs B runorese Oypoe?

T63. Bnusier 11 TemI0eMKOCTh Tejla Ha IPOLECC TEIUIONPOBOJIHOCTH B TBEPJOM Tel€ MpHU
CTallMOHAPHBIX YCIOBUSX?

T64. BepHo 11, 4TO pa3MEepPHOCTH MIIOTHOCTH TEIJIOBOTO TIOTOKA M OOBEMHON MOITHOCTH
BHYTPEHHUX HCTOYHUKOB TEIUIa COBMA/IAI0T?

T6S. BepHo n1, 4T0 00EeMHAsI MOIITHOCTh UCTOYHUKOB TEIUIA PaBHA IWBEPTEHIIMN TIOTOKA TETIa ?

T66. BepHo nu, 4To nepenaj TeMnepaTyp U TEpMHUYECKOE COMMPOTUBIICHUE MIIOCKOW CTEHKH MPSIMO
MIPONOPIHNOHAIBHBI?

T67. Tepmuueckoe cONpOTUBIICHUE MUIUHAPUIECKOU cTeHkn (d2>d1) ...

T68. TepMuueckoe cONPOTUBIIEHNE MIJIOCKOMN CTEHKH . ...

T69. TepMuueckoe CONPOTUBIECHNUE TEILIONEPENAYN MEKTY KUJIKOCTSIMHU, pa3AeIC€HHBIMUA CTEHKOM. . .

T70. Eciiu KpUTHYECKUI THaMETp TETUIOBOW U30JSIITUU OOJIBIIE HAPY)KHOTO THaMETpa
UWIMHAPUYECKON CTEHKH, TO YBETMYEHHUE TOJIIIMHBI TETNIOBOM M30JISIUN HEU3MEHHOMN
TeMIlepaType BO3/yXa MPUBEIET K ...

T71. Ilpu BeIOOpE MaTepuraa s TEMIOBOW U30JIAIUN [IUITUHIPHUIECKON TPYObl COOTHOIICHHE
MEXAY KpUTHUECKHM IUaMEeTPOM TEIUIOBOM M30suK dKp ¥ BHEUTHUM uaMeTpoM TpyOs! d2...

T72. Kputnueckuit AuaMeTp TEIJIOBOM U30JIAIIMU PACCUUTHIBACTCS, UCXOA U3.. ..

T73. 3aBucur au pe3yabTar pemeHus AudQepeHuanbHOro ypaBHEHUS TEIIONPOBOIHOCTH OT poja
TPaHUYHBIX YCIOBHI1?

T74. Bo3MOXHBI JI1 TpaHUYHBIE YCJIOBHS | pojia HAa IOBEPXHOCTH Irapa’?

T75. TemmooOMeH MEX Ty KUIISIICH BOJIOK M BO3AyXoM OyneT 6osiee 23 (HEeKTUBHBIM, €CIIH CCIATh
opebpeHue co CTOPOHBL...

T76. Bepro 1y, uTo K03pGUIHUEHT TEIIONMPOBOAHOCTH pedep Ha OBEPXHOCTHU TETUIOOTIAFOIIICH
CTCHKH JIOJKEH OBITh KaK MOKHO MEHbIIIe?

T77. Pacnipenenenue reMneparypsl B UJIUHAPUIECKOM TOTUIMBHOM CTPEXKHE IPU PaBHOMEPHOM
pacnpeieieHud BHYTPEHHUX UCTOYHUKOB TEIUIa O TYUHSIETCA. ..

T78. Mo>HO 11 oJIyduTh 6€3pa3MepHbie (POpMyIbI s pacdyeTa MoJis TeMIepaTypbl Ipu
OXJTAKJCHHUH Tena u3 GopMy AJisl HarpeBa Telia, eCld U3MEHUTh 3HaK?

T79. B uunuHIpruueckoM TOIUTMBHOM CTEP)KHE MAaKCHMYM TeMIEpaTypbl HaXouTcs Ha ocu. Kak
M3MEHUTCA MOJIOKEHNE MAaKCUMyMa TEMIIEPATyphl, €CIM Ha YaCTH MEePUMETpa TeII000MeH
YXYIUIUTCS?

T80. Pactipenienenne temneparypsl B TPEXCIOMHOM MIIOCKOM CTEHKE NOKa3aHO Ha pucyHke. Kak
COOTHOCSTCSA KOA(PPULHUEHTHI TEIIONPOBOJHOCTH UCIOIb3YEMBIX METEPUATIOB, €CIIH TOJIIUHBI
CJIOEB OJMHAKOBBI?

T81. Kaxoe ¢puzuueckoe cBOMCTBO Teaa MOXKHO U3MEPUTH C IOMOIIBIO PETYISIPHOTO pexuma?

T82. KakoBa pazMepHOCTb TEMIIA OXJIAXKACHUS?

T83. Tpu tena: mnactuHa TomuuHoU 2D, numuap u map paguyca R (D=R), BeinosaHeHHbIE U3
OJIHOTO MaTepHralla ¥ UMEIOINE OJUHAKOBYIO HAYaJIbHYIO TEMIIEPATYPY OXJIAXKAAIOTCS B CPEAE C
MOCTOSIHHOM Temmepatypoil. Kakoe u3 ten Oyzaer oxnaxaarbes ObicTpee?
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T84. Pacnosioxxute Matepuanbl: HEpKaBerolllast CTallb, IBYOKUCh YpaHa, BO3AYX, aFOMUHUH, CTaJlb
20, acOecT, pTyTh IO Mepe Bo3pacTaHus KO UIMEHTA TEIIONPOBOIHOCTH (TeMIieparypa
~2000C)

T8S. KakoBo HampaBiieHHE TpaJi€HTa TEMIIEPATYPBI 110 OTHOILIEHUIO K N30 TEPMUUYECKON
oBEpXHOCTU? MOTyYT JIM H30TEPMHUUECKHE IOBEPXHOCTU OBITh 3aMKHYTBIMU ?

T86. Eciiu kpuTHYeCcKHii TuaMeTp TEeIIOBOM IMIIMHIPUYECKONH CTEHKH OOJIbIIE ee HAPY)KHOTO
IUaMeTpa, TO Kak OyJIeT MEHSThCA TEIUIOBOM MOTOK uepe3 CTEHKY IPU YBEIWYEHUU
TOJMIIMHBI TEIIOBOM wm3oisinuu? Temmeparypa OKpYyXKarolero BO3AyXa OCTAaeTCs
MMOCTOSTHHOM.

T87. B TermnooOMEHHHKE TEIUIO MEepPelaeTcsi OT KHIIAMICH BOJBI K BO3IYXY Yepe3 TBEPIYIO
CTCHKY. [[y1s1 yBeIMYeHNsI MHTEHCUBHOCTH TEIJIOOOMEHa MPEI0KEHO CeNaTh OpeOpeHHe.
OpeOpeHne CTEHKH ¢ Kakoi CTOPOHEI OyneT 3 dexTuBHEe?

T88. TBan npeacrasisieTcss cOO0N MWIMHIPUYECKOTO TOIUIMBHYIO TaOJETKY, 3aKIIOUEHHYIO B
000J109Ky 13 HepkaBerolen cranu. Kak u3aMeHuTcs TemrepaTrypa B IIEHTPE TBAJIA, €CITU Ha
HEKOTOPOU YaCTH NMEPUMETPA KOHTAKT MEX/TY TOIUTMBOM U 000JIOUKON HAPYIIUTCS ?

T89. MoxeTr 1M TEpMHUECKOE CONPOTHUBIICHHE TEIUIONEpPEaaud MEXIY KHUIKOCTSIMU,
pa3lieJICHHBIMU TBEPJION CTEHKOW OBITh OOJIBIIE TEPMUUYECKOTO COMPOTHUBIICHUS TBEPOU
CTEHKU?

T90. laTeHCHBHOCTH OXJIAXKACHUS TIJIOCKOTO TBYJIa OJMHAKOBA ¢ 00enx cTtopoH. Kak m3meHuTCs
TeMreparypa OJHOW MOBEPXHOCTH TBIJIA, €CIM C MPOTHBOIOJIOKHONW CTOPOHBI TEIIOOOMEH
YXYIIIATCS ?

T91. B mockoil cTteHke mpu =CONSt pacrpenereHne TemuepaTrypbl MOJUUHAETCS JIMHEMHOMY
3aKOHY, €ClH KO3(PPHUIIMEHT TEIUIONMPOBOAHOCTH CTEHKM HE 3aBHUCHUT OT TeMIIepaTypbl
(A=const). Kak u3MeHHTCS paclpeeiieHue TeMIepaTypbl B CTeHke, eciau A=a+bt (a, b —
MOJIO)KUTETIbHbIE BEJTUUUHBI).

T92. B UMAMHAPUYECKOM TBRJIE MAKCHUMYM TeMIepaTypbl Haxoautcss Ha ocu. Kak
M3MEHUTCA MOJIOKEHUE MAaKCUMYyMa, €CJIM Ha YacTH IMepuMeTpa TeII000MeH yXyAUIuTCs?

T93. IDlmockuii TB31 OMBIBAa€TCS C€ [JBYX CTOPOH TEIUIOHOCHUTEISIMU €  Pa3HbIMHU
temneparypamu t1 u to>t1. Kak uaMmeHuTcs pacrnpeneneHue TemMnepaTypbl B TBAJIE, €CIU
BHYTpPEHHEE TEIJIOBBIJIETICHNUE (y YBEIUUUTCS?

T94. Kak cBsizaHbl mepenajbpl TemrepaTyp M TEPMHYECKHE COMPOTUBICHHUS KaKIOTO CJIOS B
MHOT'OCJIOMHOM TIOCKOM CTEHKE?

T9S5. Ilmockass cTeHKa COCTOMT W3 TPEX CJIOEB OJUHAKOBOW TOJIIMHBL, HO HU3TOTOBJIEHHBIX W3
pa3HbIX MaTepUalIOB: H30JSITOP, MeTallI, u30isaTop. KakoBo pacmpenenenue TtemMmepaTypsl B
TaKkou cTeHke?

T96. TBo1 cocTOMT U3 TOIUIMBHOM TaOJIETKM M OOOJIOYKH, OTIEJIIEHHOW OT TaOJETKH CJIO0EM
WHEpPTHOTO Ta3a. HapyxHas mMOBepXHOCTh TBANAa OMbIBaeTcs Bojgoil. Kak wusmeHuTcs
pacnpesieieHue TeMIepaTypbl BHYTPH TBAJIA, €CIIM CKOPOCTh TEUSHHS BOJIbl YBETUUUTCS ?

T97. TBam COCTOMT W3 TOIJIMBHOM TabNeTKH U OOOJOYKH, OTACICHHOW OT TaONETKH CIOeM
WHEpPTHOTO Ta3a. HapyxHas moOBepXHOCTh TBI/Ia OMBIBaeTcsa Boaod. Kak wu3MeHuTcs
pacmpeseneHue TeMmIepaTypbl BHYTPH TB3Jla, €CIM BHYTPEHHEE TEIUIOBBIACIEHUE (v

YBEIUUUTCS ?
T98. IIpu kakux uncnax @ypse peannsyercst peryaspHbII PEKUM OXJIAXKACHNA?
T99. MosxHO 11, MONB3ysACh auarpammamu Bujga @=O(Fo, Bi) mns umnuempa, onpeneinth

TEeMIIepaTypy B Jt000H TOUKe HMUIUHIpa?

T100. Mo>HO 71 OTIpeIeUTh 3HaYeHUE TeMIIepaTyphl B JII000# TOUKE TBEPOTO Teja B T000H
MOMEHT BpeMeHH U3 Au(PepeHIInaTbHOTO ypaBHEHUS HECTAIIMOHAPHOM TEIIONPOBOIHOCTH ?

T101. 3aBHCHT JTU OT pojia TPAHUYHBIX YCIOBHH pe3yabTaT petieHus auddepeHmanibHoro
ypaBHEHUS TEIUIOMPOBOJHOCTH JJISl TENl OJTUHAKOBOU popmbI?

T102. Kak paccunTaTh TEIIOMPOBOJHOCTh MaTe€pHala, MOJb3YsICh METOJIOM PErYISIPHOTO
pexuma?

T103. Kak n3mensieTcst BO BpeMeHH TemrepaTypa MIOCKOW ITUIaCTUHBI, OXJIAXKAaeMOl ¢ ABYX
CTOPOH B CpEeJIe ¢ TeMIIepaTypoii t,, €ciii U3BECTHO, uTO Kpurepuii Bi>1007?
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T104. Kak u3MensieTcs BO BpeMEHHU TeMIlepaTypa IJIOCKOM INIACTUHBI, OXJIAXAAEMOU € ABYX
CTOPOH B CPE/IC C TEMIIePaTypoii t.p, €ClIi U3BECTHO, UTO KpUTepHii Bi~1?

T105. Kakue pusmaeckue cBoiicTBa cpepl coepkar Oe3pazmepubie uncia bro u Oypre?

T106. bespasmepubie kputepru buo m Hyccenbra 3anuceiBatorcs oauHakoBo (od)/A. Uem xe
OHHU OTJIMYAIOTCS U KAKOB UX (PU3UYECKHUNA CMBICIT?

T107. Kaxk n3mensiercs BO BpeMEHH TeMIlepaTrypa IIOCKOM IIJIaCTUHBI, OXJIaXKAaeMOU € IBYX

CTOpPOH B cpejie ¢ TeMIeparypoi t.,, eciim u3BecTHo, 4to kputepuii Bi<0,1?

T108. BepHo nu yTBepKACHHUE, UTO TEMIT OXJIXKICHUS TeJla HE 3aBUCHUT OT €ro JUHEHHBIX
pazmepoB? Eciu BepHO, TO OTYETO 3aBUCUT TEMI OXJIAXKICHUS Tena?

T109. MoskHO 1 nony4uTh Oe3pazMepHbie (GOpMYIbl JUIsl pacdeTa IOJis TeMIEepaTyphl IpU
OXJIQXKJICHUH Tela U3 POPMYII, MOTyUYSHHBIX IS CITydast HarpeBa Teja, MpOCTO M3MEHUB 3HAK?

T110. Tpu mnnacTUHBI W3 pa3HbIX MAaTEpUANOB: CTalM, JepeBa M KaelnbHOW IUIUTKU
HaxoJATcsl pu oHOM U Toit ke Temmepatype 20 °C. ITouemy, kacasch KaXIOW U3 IJIACTHH
pykoii, Temneparypa kotopoir 36 °C, 4emoBeK ONIyIIaeT B OJHUX CIydasX XOJOM, B APYTUX
Terio?

Tema: KoHBEeKTHBHBIN TEMI00OMEH B 01HOGA3HOU cpefie

K56. Pa3mepnocTh K03 duiineHTa TernaooomeHa. . ..

K57. PasmepHocTh K03(ppuLIEeHTa KUHEMATUUYECKON BSA3KOCTH. . ..

K58. Koadduument o6bemMHOro pacmupeHus ra3os. ..

K59. Bepno nm, 4To mpolecc KOHBEKTHBHOTO TEIUIOOOMEHA IOJIHOCThIO OINMCHIBAeTCS (€ciau He
YUYUTHIBaTh TpaHWYHBIE yCIOBHs)  auddepeHInanTbHBIMU  YpaBHEHUSMH:  DHEPIUH,
JBUKEHHUSI, HEPA3phIBHOCTH U 4MCIOM PeitHoubica?

K60. Kordpdunuent temnoodbmena Bxoaut B auddepeHnnanbHoe ypaBHeHHE 3Hepruu. BepHo niu
3T0?

K61. Moryr nm OBITh OJWHAKOBBIMH YCJIOBUS OJIHO3HAYHOCTH TIPH  HECTAIMOHAPHOU
TEIUIONPOBOJHOCTH TBEPJOTO Teja U MPH KOHBEKTUBHOM TEIIOOOMeHe?

K62. IIpu npuBenenuu rpannydoro yciaoBus III poga k 6e3pazMepHOMY BUIY TOSBISETCS
0e3pa3MepHOe YHCIIO...

K63. Ywucno PeitHonbaca mosBIsieTcs Mpy TPUBEACHUH K O€3pa3MEpPHOMY BUJLY. ..

K64. Ywucno ['pacroda nospisieTcs: mpu NPUBEICHUN K O€3pa3MepHOMY BHIY. ..

K65.  YckopeHue CUIIBbI TSDKECTH BXOJUT B O€3pa3MepHOe YUCIIO ...

Ko66. Kakue onuHakoBbie BEIMYMHBI cojiepkaTcs B unciax [lekie u Pelinonsaca?

Keo7. Yucno [Ipanaris conepxur. ..

K68. MoryT nu 3aKOHBI IBUKEHUS U TEINIOOOMEHA ISl HECKUMAEMON JKUJIKOCTH MPUMEHUMBI K
razam?

K69. C yBenmnueHueM CKOPOCTH MPU TypOYJEHTHOM TEYCHHH B TPyOe KOAPIHUIIUEHT TeIIo00MeHa
Y THJIPaBIMYECKOE COMPOTUBIICHHE BO3pacTaloT. B kakom cooTHoImeHun?

K70. Kak wu3mensercs xkodpduumeHt TermiooOMeHa MO [UIMHE TUIACTUHBI, OOTEeKaeMoi
JAMUHAPHBIM TIOTOKOM rasa, IpH yCcJIOBUHU (=CONSt?

K71. K remnonocutensm ¢ uncnamu [Ipanaris cymecTBeHHO MeHble equHuibl (Pr<<1)
OTHOCSTCSL. ..

K72.  BepHo 1u, 4TO B KUJKUX METaIaX TOJIUHA TUIPOAUHAMUYECKOTO MMOTPAHUYHOTO CIIOS
3HAQUUTENILHO MPEBBIIIAET TONIIKMHY TEIJIOBOTO MOTPAHUYHOTO CJIOA ...

K73. TemnnoBoil u ruApOAMHAMUYECKUI TOTPAHUYHBIE CJIOU COBNAAAOT npu yucie [Ipanars. ...

K74. Kax uzmensercs KodQGUIMEHT TerooOMeHa BIO0Ib BEPTUKATBHON MIACTHHBI, eciu t w>tf, a
TE€YEHUE MPEANoaraeTcs JaMUHAPHbBIM?

K75. TemnooOMmeH B TUIOCKMX MPOCIOWKAaX MOXET pacCUuThiBaThes Mo Qopmynam amus
TEIJIONPOBOJHOCTH B IJIOCKOM CTEHKE Mpu uucie Panes...

K76. Ilpu xakoMm pexume cBOOOTHOTO TEUSHHS OKOJIO BEPTHKAIBHBIX TOBEPXHOCTEH HACTYIAET
ABTOMOJIENIbHBIN PEXHUM TerioooMeHa?

K77. Kaxoit onpenenstomuii pazmep Oepercs mnpu pacuere KodpuIMeHTa TermIooOMeHa OKOJIOo
BEPTUKAIBHOTO HWJIMHAPA?
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K78.

K79.

K80.

K81.

K82.

K83.

K84.

K8S.

K86.

K87.
K88.

K89.

K90.

K91.

K92.

K93.

K94.

K95.

K96.

K97.

K98.
K99.

K100.
K101.

K102.

K103.

[Ipu pacyere TermmooOMeHa cBOOOHOM KOHBEKIMEH TOPU30HTAIFHOTO IIHITHH]IPA
OIPEAENSIOINM pa3Mep €CTb...

[Ipu pacyere TermmooOMeHa B €JI0€ ra3a, 3aKJIF0YSHHOTO MEX/1Y IBYMs OJIMHAKOBBIMH
BEPTUKAJIHHBIMH IJIACTUHAMH KaKOH pa3Mep BHIOUPAETCS B KAUECTBE ONPEIEIISIONIET0?
BepHo 1, 4TO IpU YMEHBIIEHHOHN CHJIE TSDKECTH (HalpuMep, B KOCMUYECKOM TOJIETe)
cBOOOTHOE ABIKEHHE OKOJIO HArPETHIX MIOBEPXHOCTEH ci1abee 1Mo CPaBHEHUIO C 3eMHBIMH
YCIOBUSIMU. ..

XapakTep ABIKEHUS BO3/yXa M BOJIbl HA BEPTUKAIBHOM TpyOe paanaTopa KOMHATHOTO
OTOTUICHHS.

[lomoOHBI 7M1 TO BHAY paclpenesieHus] TEeMIIEpaTypsl W CKOpPOCTH TIPU CBOOOIHOM
JTaMUHAPHOM JIBM)KEHUH OKOJIO BEPTHKAILHON TUIACTHHBI?

Kakue uncna nonobust kpome NU Bxoaat B 6e3pazmepHbie (OPMYIIBI U pacyeTa
Kod(duIreHTa TeruooOMeHa pu TYpOYIEHTHOM TEUSHHUH KUIKAX METAJIOB, BOJIBI U Ta30B
B TpyOe?

Kak 3aBucut xo3pduimeHT ternaooOMeHa OT CKOPOCTH MPU JTaMUHAPHOM TEUCHHUH BJIAJIEKe
OT BX0J1a B TpyOy?

Kakoe BnmsiHue okaspiBaeT CBOOOJHOE ABMKEHHE Ha KOA(D(UIIMEHT TernjaooOMeHa, eciu
HaTpaBJICHUs CBOOOTHOTO M BHIHYXJICHHOTO JJAMHHAPHOTO TCUSHHA COBITAIAIOT.

Kakoe BnusiHHME oka3biBaeT CBOOOJHOE JBIKEHHE Ha KO3(PQUIMEHT TeruiooOMeHa  Ipu
TypOynentHom Teuenun (Re>10%) B Tpy6e?

3aBUCUMOCTh K03(pPHIIMEeHTa TETI000MEHa OT CKOPOCTH MPU TYpOYJIEHTHOM T€YEHHUU
3aBucumocTts uncia HyccenbTa oT uncna PeiiHonbaca npu TypOyJIEHTHOM T€YEHUH BOJBI U
ra3oB

3aBucumocts uncia Hyccenbta oT uncna [lekne npu TypOyJeHTHOM T€YEHHH KHJIKHX
METaJlJIoB

Kakoe BiusiHHE OKa3bpIBaeT HAIpaBlIEHUE TEIJIOBOTO MOTOKA (HArpPEeB MM OXJIAXICHHE) Ha
ko3 durment TermooomeHa npu TypOynenTHoM TederHuu ['’A30B (BObI)?

Kak Bmusitor rpannunsie ycnoBus (t=Const wimm q=Const) Ha kosdduimeHT TermioooMeHa
MpH TypOyJIEHTHOM T€UEHUH BOJIbI, Ta30B?

MoxHo nu B pacderax koddduipenTa TernaoooMeHa npu TypOyJIeHTHOM TEUEHUH B KaHaJIax
HEKpyIrJIon (opMbI MPUMEHHUTH Oe3pa3MepHbIe GOPMYIIbI, OTyYCHHbIE ISl KPYIJIOH TpyObI?
[Ipn xakoil Temmeparype BBIOMpPAIOTCS TEIIO(PU3NUECKHE CBOWCTBA TETNIOHOCUTEIS [t
pacuera TermiooOMeHa npu TypOyJIeHTHOM TeUEHUH B KaHaax?

Kak Bausror rpanununsie ycnoBus (t=Const wimm q=Const) Ha kosdduumeHT TemioodoMeHa
MIpH JIAMUHAPHOM TEUEHUU BOJIbI B KPYIJIOW TpyOe?

OauHAaKOBBl JM 3HAYEHUS CPEJAHEr0 M MECTHOro KOA(PQHUIMEHTOB TemiooOMeHa 3a
npesielaMy yqacTka TepMUYECKOM cTabunn3anun?

3aBucHT 11 KO3 (DULIMEHT Terioo0MeHa pu TypOyIEHTHOM TEYSHHUH B KOJIBIIEBOM KaHaJe
OT COOTHOIIIEHUS TUIOTHOCTEH TEIJIOBBIX MMOTOKOB HA PAa3HBIX MOBEPXHOCTSIX?

B kxakoM COOTHOIIICHUH HAXOAATCS KOI(DGHUIMEHTHI TEIIOOT/Aa4M B TIaAKKX (o T) U

1repoxoBathix (o 1) Tpyoax mpu TypOyIeHTHOM TeUeHHU?

I'mapasnuyeckuii 1uaMeTp KoJblieBoro kanana d2/d1 paseH ...

Yro mpuHHMMAeTCs 3a THIPABIMYECKUI AMaMeTp MpH TEUCHWH BO3AyXa B KaHale, CEUCHHE
KOTOPOTO MPECTABISET COOOM KBaIpaT CTOPOHOH «a»

I'mapaBnuveckuii fMaMeTp KaHaja IpsIMOYroJbHON GopMbl co ctopoHamu «b» i «d» paBeH
I[Tpu xakom 3naueHuu uncia Penes (Ra) cBoGoaHOE NBIKEHIE BO3TyXa MEXKIY IBYMS
BEPTUKAILHBIMH IUTACTHHAMH OTCYTCTBYET?

BepHo nm yTBepKIeHNE, YTO PEKUM TEUCHHUS TIPH CBOOOJHOM JIBHKECHHUH TEILIOHOCUTEIIS
omnpenensercs mo uucay ['pacroga (Gr)?

Kaxk cooTHOCsATCS K03(GHUIMEHTHI TEIII0O00MEHA TIEPBOTO U TPETHErO PSJIOB MPH MOTIEPEYHOM
o0TeKkaHuu my4Ka Tpyo
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K104. BepHo nu yTBepKI€HUE, UTO YTOJ OTPbIBA TYpOYJIEHTHOIO MOIPAaHUYHOTO CIIOS IIPU

MOTIEPEYHOM OOTEKaHWUH IIHJIUHAPA OOJIbIIE, YEM YToJl, IPH KOTOPOM MPOUCXOAUT OTPHIB

JAMHUHAPHOTO MOTPAHUYHOTO CJIOS?
K105. Ciofi ra3a pacnosjokeH MeXIy JABYMs IUIaCTUHAMHM, TEMIEepaTypbl KOTOpbIX t1>to.
PaccunTannblii Ko>pPHUIMEHT KOHBEKIMHU €&:=3,5. BO CKOIBKO pa3 KOJIMYECTBO TeEIIa,

HNEPEHOCHMOE B CJIO€ 33 CYET KOHBEKIUH OOJIbIIE KOJIUYECTBA TEIIa, IEPEHOCHMOTr0 TOJIBKO
TEIIONPOBOAHOCTHIO?

K106. IIpu uccnenoBanuu TeriooOMeHa B PEXUME BBIHYKJIEHHOTO TEUEHMSI BOJIbl B KPYIJIOH
TpyOe nuamerp TpyOsl yBennumin B 5 pa3. Kak u3aMeHuTCst KOApPUIHUEHT TeriooOMeHa,

€CJIM CKOPOCTh TCUCHHA TCIJIOHOCUTEIIA OCTA1aCh TOM xe?

K107. U3 ¢pusuueckux mpencTaBiICHHA CTallO SICHO, YTO OIpeaessieMasi BeIMYMHA B COOTHOIICHUU

3aBUCHUT OT 5 mapameTpoB: ckopoctd W, MJIOTHOCTH P, BA3KOCTH |, Auamerpa d, JUTUHBI

KaHaja Ckonpko 0e3pa3MepHBIX KOMILJIEKCOB MOKHO COCTaBUTh IpU IPHUBEACHUU

COOTHOIIIEHUS K O0e3pa3MepHOMY BUTY?

K108. Kak 3aBucHuT niauHa MyTH CMELIEHHS] OT PAacCTOSIHUS OT CTEHKH B TE€OPHUM MOTPAHUYHOIO
cinost [panarmns?

K109. 13BecTHO, 4TO IpU BBIHY)KJIEHHOM JIBUKEHUH BOJIbI B Kpyriiol TpyOe auamerpom 20 MM
TOJIIIMHA JIAMMHAPHOTO TOJICIIOSN B TorpaHumdHoM cioe coctaBimsieT 0.5 mm. Kakoso

3HayeHue yncia Hyccenpra?

Kputepuu n mkaja oueHuBaHus

Ouenka Kpurtepuu onenku

3auTeHo BrIcTaBisieTcst mpyu COOTBETCTBHM ITapaMeTpaM 3K3aMEHAITMOHHON
24-40 LIKaJIbl HA YPOBHSX «OTIMYHOY, «XOPOILO», «yJOBIETBOPUTEIHHOY.
He3zaurteno

23 1 MeHbIIIe

BricTaBisieTcst mpu COOTBETCTBHUHU MapamMeTpaM 3K3aMeHaIlMOHHOM
LIKaJIbl HA YPOBHE «HEYIOBIETBOPUTEIHHO.
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MHUHUCTEPCTBO OBPA3OBAHUS MU HAYKHU POCCUMCKON OEAEPAIINN
OEJNEPAJIBHOE 'OCYJJAPCTBEHHOE ABTOHOMHOE OBPA30BATEJIbHOE YUPEXIEHUE
BBICIIEI'O ITPO®ECCHUOHAJIBHOI'O OBPA30OBAHUS
«HanuoHalbHBIN HCClien0BaTENbCKUM AaepHbIi yHUBepcuTeT « MUDI )

OOHUHCKUI MHCTUTYT ATOMHOM YHEPreTUKHN —
(dunman penepaabHOro TOCyIapCTBEHHOI0 aBTOHOMHOI'O 00pa30BaTEIbHOIO YUPEIKICHHSI BHICIIETO
npodeccruoHanbHOro oopasoBanust «HarroHanbHbIM UCCIeq0BaATEIbCKUN sepHBI yHUBepcuTeT « MUDI»

Kadenpa Temnopuzuka

KoMmIutekT 3a1aHU# 1J151 KOHTPOJBbHOU PadoThI
o AUCHOUITIINHEC Tgng;ggMaggggggﬂMgH B SUICDHDBIX DHCPIECTHICCKHNX VCTAHOBKAX

(HaMMEHOBaHUE TUCIUIITHHBI)

1. Tema CranmoHapHas TEIJIONPOBOIHOCTh 0€3 BHYTPEHHUX UCTOYHHUKOB TEIUIa

3agaua 1.1

JAHO: Kopryc 3KcriepiMEHTaNbHOW YCTAHOBKU TOJIIMHOM 8 MM BBINONHEH W3 HEp)KaBEIoIIed CTajH.
CHapyXu KOpITyC IOCIEA0BATEIHHO MTOKPBUIN CII0EM CTEKJIOBATHI TOMIUHON 50 MM, 3aTeM acOeCTOBON TKaHBIO
TOJNIIUHON 5 MM | afOMUHHEBON (Gonbroil TommuHoN 1 MM. TeMriepaTypa BHYTpEHHEH MOBEPXHOCTH CTEHKH
120 °C, a Buemne#i 30 °C. Jlns ympoiieHus pacyeToB Mpeaiaraercs 3aMEHUTh MHOTOCIIOWHYIO CTEHKY HEKUM
MaTepHaIoM, UMEIONIMM CyMMapHYI0 TOJNIIHHY CIOEB W OO0JAJAONIyl0 SKBUBAIEHTHBIM KO3((UIIMEHTOM
TEIUIONPOBOTHOCTH TaK, YTOOBI TIepenaj TEMIEPATyPhl B CTEHKE OCTAJICS TEM e CaMBIM.

HAUMUTHU: DxBuBaICHTHBIN KOA()(PHUIMEHT TEIIONPOBOTHOCTH.

3amava 1.2

JAHO: [lns 3ammrThl OT KOPPO3UM MEIHYIO IDIacTUHY (kodddumuent TteruonpoBomHoct 372 Bt/MK)
TONIIUHON 3 MM ¢ 00eMX CTOPOH TOKPHUIM JIByXMHJUIMMETPOBBIMH CIIOSMH HEpIKaBEIOIIECH CTau
(xoa¢pdunment temmonpoogaoctu 17 Br/MK). TemmepaTypa omHONM OOKOBOW CTOPOHBI TaKOH MHOTOCIIOWHOM
crenku paBHa 500 °C, a npyroii 100 °C.

HAHWTH: TemnoBoii IOTOK, NPOXOMAAIIMNA uUepe3 CTEHKy M paclpeieleHHe TeMIlepaTyphl B cTeHke. Kak
WM3MEHMTCSI TEIUIOBOHM MOTOK M paclpeieieHue TEMIIepaTyphl B CTEHKE, €CIIM MEXIYy MEIHOW U CTaJIbHBIMU
IJTACTHHAMH C KaXJIOW M3 CTOPOH MOSBUTCS BO3AYIIHBINA 3a30p TommuHoH 0,5 MM? I'paduueckn n300pa3uTh
pacnpeneneHye TEMIIEPaTypsl B CTEHKE Ul 000OUX CIIydaeB.

3amaya 1.3

JAHO: HarpeBarenb 3KCIIepUMEHTAILHONH YCTAaHOBKH MOIIHOCTBIO 2 KBT, mpeacraBiser co60il HUXPOMOBBIH
CTEpKeHb JHaMeTPOM 3MM, KOTODPBIN BCTaBJIEH KOAKCHAILHO B TPYOKYy M3 HepkaBeromied cramu 6x0,6 M.
Wzonupyrommii 3a30p MeXIy HarpeBaTelieM H TpyOKO# 3aIlloJTHEeH OKHCHIO MarHus ¢ mopuctocThio 0,3. Ilepen
paboroii B HM30MMpPYIOIIMK CiI0W OBLT 3aKavyaH TreJWid M HarpeBarenb 3amasH. M3mepeHus mokasaiu, 4TO
TeMIIepaTypa Ha BHEIIHEH IMOoBepXHOCTH HarpeBarens paBHa 600 °C. OmHako pasrepMern3aius HarpeBaTels
npuBena K TOMY, YTO TeIMH B IOpax H30JATOpa MOCTENEHHO 3aMelnancs Bo3gyxoM. KoadduumeHTs
TETUTOMPOBOJIHOCTH OKHUCH Maruwmsi, Tenus u Bo3ayxa paBssl 40; 0,323; 0,06 B1/(mK).

HAUWUTMU: TemnepaTypy Ha MOBEPXHOCTM HHXPOMOBOIO CTEpXKHS B Hadaje JKCIEPUMEHTa, T.€ KOrja
M30JIMPYIOLINM CIION 3aITOJTHEH IE/IMEM M B KOHIIE DKCIIEPUMEHTA, T.€. KOI/Ia 3TOT CJIOH 3al0JHEH BO3LYXOM.
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amaua 1.4

JAHO: Ha cteHke XonoIunbHON KaMepbl TOMIIMHOW 1 MM Hapoc ABYXMMWJUIMMETPOBBIA cioi ymbaa. CTeHka
BBIIIOJIHEHA U3 HEPXKABEIOLIEH CTalu, BO3AYX B KaMepe HEMOABUKEH, TEMIIEPATypa B KaMepe MOAAECPKUBAECTCS
-10 °C. Hdpyrasi cTopoHa KaMepbl OMBIBaeTCs MOTOKOM BO3Ayxa mpu temneparype 15 °C. Tennora nnaBneHus
npaa 333,3 /K.

HAUTMHN: 3navenne xoddduiyieHTa TEMmI00OMEHa MEXKAY BHEIIHEH CTOPOHOW KaMepbhl U BO3IYXOM, IPH
KOTOpOM HaYHeTcsl TuiaBlieHue jpaa? Kak Hy)XKHO M3MEHHTH (YBEMUYUTh WIM YMEHBIINTH) KOd(duuueHt
TerooOMeHa, 4To0bl YCKOPUTH ILIaBJICHUE?

3agaua 1.5

JAAHO: Crena 31anus BbicoTol 4 M, 1iMHON 12 M 1 mmpuHON 20 M IOCTpOEHA U3 CIIOEB KHPITUYA BHICOTOM 7
CM, MEXIy KOTOPBIMH NpOJOXKEHBbI ciou pactBopa B 10 mm. Koadduiment temnooOMeHa W TemIiiepaTypa
Bo3MyXa co cTopoHsl momemenus 12 Br/M’K u 25°C, coorBerctBeHHO. C HApyKHOH CTOPOHBI 3[aHHS
K03 HUIMEHT TerTo06MeHa 1 TemmepaTypa Bo3ayxa 100 Br/mM?K u 0 °C, cOOTBETCTBEHHO.

HAMUTM: [lotepu Temia yepe3 CTEHY U U300pa3UTh SKBUBAJIEHTHYIO 3JIEKTPUIECKYIO IIETTh.

3amaya 1.6

JAHO: AnfoMuHHUEBBIA cocya ¢ 1 TUTpoM BOABI IMOMEIICH Ha Ta30BYIO TOpenKy. BoszneicTBue miaMeHu Ha
JIHO cocyjia orpaHudeHo ruromaakoii 0,02 M2 TemmepaTypa ra3oB, Kacalomuxcs JHa cocyna pasHa 500 °C.
Tommmua nHa cocyma 1 mm, koddduuueHt termonpoBoganoctu amomuaus 160 Br/mMK. KoadduimeHTs
TeroodMeHa co cropons! Bogsl 5000 Br/M?K 1 co cropons! miamenn 200 Br/m?K.

HAMTH: CKopocTh pocTa TeMIIepaTyphl BOJIBI d%’[ IIPU TOCTUKEHUU TEMIIEPAaTypbl HACBIILICHUSI.

3amaya 1.7

JAHO: Hnnunaapruyeckasi CTEHKa U3 HepKaBeromlel cranu (BHyTpeHHui auamerp 100 MM, BHEITHUHN TriaMeTp
120 mMM) TOKpBITa CIOEM acOEeCTOBOrO BOJMIOKHA TOJIIMHON 5 CM, a 3aTEM CJI0eM CTEKJIOTKaHHW ToNmuHOoH 0,5
cMm. Ha BHyTpeHHel moBepXHOCTH cTeHKH Temmeparypa 150 °C, a Ha BHEIIHEH MOBEPXHOCTU CTEKIOTKaHH 50
°C. [ns ympomieHusl pacyeToB MpeUIaraercsi 3aMEHHTh MHOTOCIOHHYIO HWJIMHIPUYECKYIO CTEHKY OIHHM
CIIOEM, TOJIIIMHA KOTOpOro OyZeT paBHa CyMMapHOH TONIIMHE YIOMSHYTBIX CJIOEB, C HKBUBAJICHTHBIM
K03 () (pHULIMEHTOM TEIIONPOBOAHOCTH.

HAUTMUN: DxBuBaneHTHBINH KO3)PHUINEHT TEIIONPOBOIHOCTH.

JOIIYIIEHME: Temuio nepegaercs TOIbKO B padaIbHOM HaIllpaBJICHUH.
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3amaya 1.8

JAHO: Temmneparypa 1eBoi CTOPOHBI TNIACTUHBI TOMIUHON 0,1 M ¢ KO3 PHUIHMEHTOM TEMIONpoBOgHOCTH 3,4
Br/MK naxomutcss mpu Ttemmepatype 100 °C. IlpaBas cropoHa IUIaCTHHBI OXJQKIA€TCS B BO3AYyXE C
temmneparypoit 20 °C, npudyeM k03 GHUIHEHT TEI000MeHa MEXIy MPaBOil CTOPOHOW TIACTHHBI U BO3LYyXOM

paBeH O = (5,1)_% . (t —t 0)>(’ Br/M?K.
cm 603

HAMUWTMU: TennoBoil HOTOK U TeMIIEpaTypy CTEHKU Ha IIPaBOi CTOPOHE.

3amaua 1.9

JAAHO: Ha 3aBone umeercst Tpyoorposoa umHoi 300 M u nuamerpoM 20 MM, IO KOTOPOMY JIBUXKETCS Iap
npu temrepatype 250 °C. [y yMeHbIIEHUs TIOTEPh TeIia TPeOyeTcs HaJOXUTh W30JIALMI0 Ha TPYOOIpOBOI,
TaK 4TOOBI IIPH TEMIIepaType OKpyXkKarolero Bo3ayxa B 25 °C, temrepaTypa MOBEpXHOCTH Oblta Om3Ka K 250
°C. OueHku Kod(¢uIHenTa TerroooMena gam pesynstat B 10 Br/M?K. PYKOBOJCTBO 3aBOJia CUMTAET, UTO
CTOMMOCTh H3OJISIIMH JO/HKHA OKYNMHUTHCS B TedeHWe roma. llema ommoro xkBryac paBHa 1 pyoms 50 xom.
CroumocTb ucnoibzyemont nzonsmuu 2000 pyOiieii 3a MeTp.

HAMTM: To110ByI0 5KOHOMHIO YHeprun B KBTuac. OKyNATCS JTH 3aTpaThl HA H30JIALMIO B TEUEHHE rojia?

3amaga 1.10

JAHO: Cdepa paemnum auamerpom 20 cm caenmana u3 Cr. 20 (kosddunueHT terionpoBomHoctd 50
Bt1/(MK). BuyTpu cdepbl nMeercs MOJIOCTh AUaMETpoM 8 cM, 3amoiiHeHHas Bomou. I[lojocTh coemuHeHa €
atMocdepoii. Temmeparypa Ha BHelIHeH moBepxHocTH cdeprl 250 °C.

HAMUTMH: KonnugecTBo Temia, He0OOXOIUMOE, YTOOBI BOIA B IIOJIOCTH 3aKHIIENA.

JONYIEHUE: Ko>ddunmenT TertooOMeHa P KUTICHAH BOIBI OY¢Hb BEICOKHUH.

2. Tema TermooOMeH pu CBOOOTHON KOHBEKITUHU

3amaya 5.1

JAHO: BepTukanbHbId 3JIEKTPUYECKAN TPOBOA NUAMETPOM S5 MM OXJIAXKJAETCSI B YCIOBHAX CBOOOIHOM
KOHBeKIIMU. Temmneparypa moBepxHocTu mpoBoma 95 °C, a Temmeparypa OXJaKHAIOMICH Cpensl BHAIH OT
npoBoaa 5 °C.

HAMUTH: KonnyecTBo Temia, OTAaBaEMOE OAHUM IOTOHHBIM METPOM IIPOBOAA, €CIH TEIJIOHOCUTEIEM CITYKHUT
1) Bo3yx, 2) Boza.

JAOIIYLIEHUS: TernooOMeH M3/IydeHHEM MEXy BO3yXOM U IPOBOJOM HE YIUTHIBATE.
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3amauya 5.2

JAHO: BepTukanbHO pacnojoeHHas SJIEKTPOMOHTAaX<Has IUIaTa KOHEYHOH IMMpHHBI U BbeIcoTOM 0,15 M.
Temnepatypa moBepxuoctu miaatel 60 °C , Temmeparypa okpyxaromero Bo3ayxa 25 °C. Bpamu ot mnatsl
BO3JlyX HEIOABUXKEH.

HAUTMUN: TemmoBble MOTEPH C OJHOTO METPAa MOBEPXHOCTH MPH YCIOBHH, YTO TEIIO CHUMAETCS TOJIBKO
CBOOOIHONM KOHBEKIUAEH.

JOIIYIEHUSA: ITocTrosiHHAs TeMIIepaTypa MOBEPXHOCTH, TEIIOOOMEH C TOPIIOB IIaThl HE3HAUUTEIICH

3amauya 5.3

JAHO: [NapamnenbHas cMelaHHast KOHBEKIIUSI OKOJIO BEPTUKAIBHON 000rpeBaeMoil TIaCTHHBI BbicoTol 30 cM
¢ mocTosiHHOM TemrepaTypoi oBepxHoctu 60 °C. Cpennsist TeMIiepaTypa motoka Bo3ayxa 25 °C.

HAHWTU: MuBEMMATEHYIO CKOPOCTH TOTOKA BO3/AyXa B BEPTHKATLHOM HATPABJICHHH, MPU KOTOPOI BIIHMSHHE
CBOOOIHOM KOHBEKIIMU aH K03 (uUIlueHT TerioooMena Oyaer MmeHee 5%.

JOIIYIIEHMUSI: YcnoBus cTaroHapHEIE.

YKA3BAHUE: Biusuue cBoOOAHOH KoHBeKIMuM Ha Kod(dduimeHT TerioodOMeHa Oyaer ~ 5%, eciou

GrL/ReZL:O.OB.

3amauya 5.4

JAHO: Bepxusis moBepxHocTh meun pasmepom 0,5 x 0,5 m Haxogures npu temnepatype 60 °C. Temnepatypa
OKpYy»Karomiero Bo3ayxa Baaiu ot neur 23 °C. J{ns yMeHbIIeHUs TIOTEPh TEIJIa Ha BEPXHIOIO MOBEPXHOCTH YN
MOJIOKUJIM TUIATHHY TEIJIOBOW HM30isiuu TommmHod 100 MM, a pa3Mepamu, COBMNAJAIONIMMHU C pa3MepamMu
noBepxHocTH neun. Koadduiment rermmonposoaroct usomsiuu 0,2 Br/m-K.

HAUWUTMU: YmMeHblIeHHE MOTOKA TeIJIa C BEpXHEW MOBEPXHOCTH meud (B %) MpPU MCIONB30BAHWUU TEILIOBOM
W30JIALINN.

JOITYIHEHUWSA: YcnoBus cTarpioHapHbIe, U3TyYeHHEM MOXKHO IPEeHe0peyb.

3amaya 5.5

JAHO: CMOTpOBOE OKHO B KOPIYCE SKCIEPUMEHTAIBHON ycTaHOBKU BbICOTOM 0,5 M u mmpuHoi 40 cM. OKHO
MIPEACTaBIIsIeT coOOW OJOK M3 JABYX OTHEYHMOPHBIX CTeKoN TommuHou 0,5 cM, 3a30p Mexmy crekiamu 40 mm.
Temmepatypa BHyTpH yctaHoBku 660 °C, cHapyxu 20 °C. Kosdpodunment temmonpoBognoctu crekna 0,19
Br/mMK.

HAMUTHU: Kak u3MeHATCS MOTEPU TEIJIa Yepe3 OKHO, €CIIA PACCTOSIHUE MEKIY CTEKIAMH YMEHBLIUTCS B /IBa
pasa.
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3amauya 5.6

JAHO: KoHTyp mnsi W3y4eHHs TUAPOJMHAMHKMA M TeIJIOOOMEHa B JKUAKOM HaTpuu. HarpeB Hatpus
OCYILECTBJISICTCS TPH TOMOILIM TOPU30HTAILHOTO 3JEKTPUYECKOr0 HarpeBartelisi, BBIIOJIHEHHOrO B (opme
muHApa quamerpoM 50 MM u aimrHOM 1,2 M. TemmepaTypa MOBEpXHOCTH HarpeBatesisi MOCTOSIHHA M paBHA
500 °C. Cpennsist TemIiepaTypa HaTpuUsi B OTHOM M3 ombITOB Aocturia 250 °C.

HAMTM: MomHOCTh HArpeBaTeNs.

3agaua 5.7

JAHO: [HunuaapuyuecKui TBI AUAMETPOM 6,9 MM, TIOMEIIECHHBIH TOPU30HTAIHHO B OOJNBIIYI0 BO3AYITHYIO
KaMepy JJIsl U3MEpEHHsI OCTATOYHOI'0 TeIUIoBbIIeneHus. TemnepaTypa Bo3ayxa B kamepe 20 °C. B HekoTopbIit
MOMEHT BPEMEHH JATYHK U3MEPEHHs TeMIIepaTypbl HOBepXHOCTH Nokasan 318 °C.

HAMTMH: MomuOCTh BHYTPEHHHX HCTOYHHKOB TEIIa B MOMEHT H3MEpPEHHS.

JOIIYIHEHUS: PaccMmoTpers cTalimoHapHbIE yCIOBHS TEIUIOOOMEHA.

3amaya 5.8

JAHO: BeprukansHas menb 3amonHeHa Bo3ayxoM. Iupuna menun mensercs ot 1 mo 20 mm. Temmepartypa
onHoi moeepxuoctu 250 °C, npyroit 50 °C.

HAMTH: 3aBucHMOCTD TEIIOBOTO ITOTOKA M SKBHBAJICHTHOTO KO3 (DHUITMEHTA TEIIONPOBOIHOCTH OT IIHPUHBI
menu. Iloctpouts rpadmk. Ilpn kaxol mMprHE IIENH TEpPeHOC Teria OyIeT OCYHIECTBISATHCS TOIBKO
TEIUIONPOBOTHOCTHIO.

JOHIYIHIEHUSA: IlepeHoc Temaa OCYLIECTBIAETCS TONBKO B HANPAaBICHUH, HOPMAJIBHOM K I'pPaHUYHBIM
TTOBEPXHOCTSIM.

YKA3AHMUE: IlepeHoc Temna TEMmIONpOBOAHOCTLIO OCyIeCTBiseTcs, ecnn Ra 3103 .

3amaya 5.9

JAHO: TI'opruzoHTanbHas TpyOa HaxomuTCs B OONBIIOM MOMelleHnH. BHyTpeHHUI nuamerp TpyOsl 168 MM,
tonmuHa creHkn 30 mm. Temmeparypa BHYTpeHHeH NOBEpXHOCTH TpyObl mocTtosHHa W paBHa 400 °C,
TemrepaTypa Bo3ayxa B omemeHnu 27 °C. Koaddumment Termnonpooanoctu Matepuaia Tpyost 0,072 Br/MK.

HAMUTM: Ilotepu Temia ¢ OJHOTO IIOTOHHOT'O METpa TPYOBI 3a CYET KOHBEKTHBHOT'O TEIJI0O00MEHa.
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3amauya 5.10

JAHO: TpyOka auamMeTpoM 5 MM sl TIOOTPeBa (PU3UOJIOTHUECKOr0 pacTBOpa MOMEIICHA B BOJISHYIO BaHHY,
Temrmepatypa B KOTOpoi mnocrosuHa u paBHa 50 °C. Pacxon ¢wusnonornyeckoro pactBopa 0,02 xr/c,

Temmepatypa Ha Bxoje 25 °C na Brixofe 37 °C. Kordbduiment tennoobmena sayTpu Tpyoku 450 Br/m?K.

HAHNTH: Jimay TpyOKuy, 00ecTIeYrBaIONIYIO 33JaHHYIO TEMITEPATypy PacCTBOPa Ha BBIXOJIE.

JONYIHWEHUWSA: CraumoHapHble yCIOBUS, CBOHCTBA (DU3MOIOTMUYECKOT0 pacTBOpa pPaBHBI CBOWCTBAM BOJEI,
TEPMHUYECKOE CONPOTUBIICHHIE TPYOKH Ype3BBIYaHHO MaJIo.

3. Kputepun u mkaJjia oueHuBaHUs

Ounenka Kpurepuu onenku

OTinyHO CTyneHT H0KEeH:

36-40 - POJIEMOHCTPUPOBATH TITyOOKOE U IIPOYHOE YCBOCHUE 3HAHUIN
MIPOTPaMMHOTO MaTepHaa;
- HCYEPIBIBAIONIE, TIOCIIEJOBATENEHO, TPAMOTHO H JIOTUYECKH CTPOHHO
W3JTI0KUTh TEOPETUUYESCKHUIA MaTepHal;
- TIPaBWJIBHO (DOPMYITHPOBATH OTIPE/ICIICHUS;
- POJIEMOHCTPUPOBATh YMEHUS CAMOCTOSITEITLHON pabOThI ¢
JUTEPATYPOI;
- YMETP CJIeTaTh BBIBOJIBI IO U3JIaraeMOMY MaTepHalry.

Xopouio CTyleHT NOJIKEH:

30-35 - IPOJIEMOHCTPUPOBATH JOCTATOYHO MOJHOE 3HAHUE POIPAMMHOTO
MaTepHana;
- POJIEMOHCTPUPOBATh 3HAHUE OCHOBHBIX TCOPETHUECKUX TIOHSATHIA,
JOCTAaTOYHO IOCIIEA0BATEIHFHO, TPAMOTHO M JIOTHYECKU CTPOITHO
W3JaraTh MaTepua,
- TIPOJIEMOHCTPUPOBATh YMEHUE OPUEHTHPOBATHCS B JIUTEPATYPE;
- YMETb CJIeNaTh JIOCTATOYHO 000CHOBAHHBIC BBIBOJIBI [0 M3JIaracMOMYy
MaTepHainy.

Y 1OBJIETBOPHUTEIHHO CTyIeHT JOJDKEeH:

24-29 - TIPOJICMOHCTPUPOBATH 00IIIee 3HAHUE U3YIaeMOTO MaTepHaa;
- TIOKa3aTh 00IIee BlIaICHUE MOHATUITHBIM aIapaToM JUCIUTUINHBL;
- YMETbh CTPOHTH OTBET B COOTBETCTBHH CO CTPYKTYPOH H3JIaraeMoro
BOIIPOCA;
- 3HaTh OCHOBHYIO PEKOMEHIyEMYIO IPOTPaMMO y4eOHYIO
JUTEPATYPY.

Heynosnersoputenbro | CTYICHT IEMOHCTPUPYET:

23 u MeHblIIe

- He3HAHHE 3HAYMTEIIFHOM YacTH IMpOrpaMMHOI'0 MaTcpHraia,

- HC BJIaACHHUC MMOHATUHHBIM alapaToM AUCHUIIIIMHBI;

- CYHICCTBCHHBIC OIINOKH IIPpU U3JIOKCHUU yqe6H0r0 MaTepuraJia,
- HCYMCHUEC CTPOUTH OTBET B COOTBECTCTBHUU CO Cpr1(Typ0171
H3jaracéMoro BOIIpocCa,

- HCYMCHHUC ICJIATh BBIBOJBI 110 U3JIaracMOMYy MaTCpUually.
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MHUHUCTEPCTBO OBPABOBAHUS U HAYKHW POCCUMCKOMN ®EJEPAILIUU

OEJIEPAJIBHOE I'OCYJAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIBHOE YUPEX/IEHUE

BBICHIEI'O ITPO®PECCHUOHAJIBHOI'O OBPA3OBAHN
«HanuoHalbHBIN HCClien0BaTENbCKUM AaepHbIi yHUBepcuTeT « MUDI )

OOHUHCKUI MHCTUTYT ATOMHOM YHEPreTUKHN —
(unuan gpenepaabHOro TOCyIapCTBEHHOIO aBTOHOMHOT'O 00pa30BaTeIbHOTO YUPEKICHUS BhICIIETO

npodeccruoHanbHOro oopasoBanust «HarroHanbHbIM UCCIeq0BaATEIbCKUN sepHBI yHUBepcuTeT « MUDI»

Kadenpa Temnopuzuka

KoMmieKT TeCTOBBIX 3aJaHUN

IO JUCHUITJIMHC

Tenjaom MCH B 51 HbIX D)HCPICTUYCCKUX VCTAHOBKAX

(HaMMEHOBaHUE TUCITUTLIHHBI)

IIporpamma TecTupoBaHust
“HMT Testing”
1o Kypcy «['HApOAMHAMMKA M TENJIOMaccoOMeH
(onmcanue)

[Tporpamma “HMT Testing” co3maHa ajid MPOBEACHUS TECTUPOBAHUS CTYJAECHTOB C MOMOIIBIO

nepcoHaibHOro Kommneiorepa. MuTepdelic mporpaMmbl MakcCUMaibHO MPUONIMKEH, [0 TapaMeTpaM, K
MMCbMEHHOMY TECTHPOBAHUIO, 3 UMEHHO:

CTYIAEHT MO>KET MPEABAPUTENHHO, IO BHIIOJIHEHUS OTBETOB Ha BOIMPOCHI, IPOCMOTPETh UX BCE U
OTBeuYaTh Ha HUX B JIIOOOHU MMOCIIEOBATEILHOCTU (HE 003aTENBbHO MO-TIOPSJIKY, KaK 3TO CIENIaHO
B OOJIBIITMHCTBE KOMITBIOTEPHBIX MPOTPaMM TECTUPOBAHNUSA).

B JICBOW YacCTH OKHA IMporpamMMsl (puc.1) pacrosioxkeH crucok Borpocos ( moJje 1) ¢ 1-oro mo 20-
bIH, IPY HABEJIEHUU Kypcopa “MBIIIK’ Ha onpeaeseHHbIi Bompoc B noie 1 (Bompoc Nel, Bompoc
Ne2 wu t1.1.), caMo Ha3BaHWe BoIpoca B Mosie | BU3yallbHO BBIIEISIETCS 3€JICHBIM I[BETOM U
oOpamuisieTcs paMKOM, a B OKOIIKE TEKCTOBOTO BBIBOJIA 2 MOSBIISETCS TEKCT COOTBETCTBYIOUIETO
BOIPOCa, U B HIDKHEW 4acTW OKHA MPOTrpaMMBI B MOJie 3 MOSBJSIOTCS TpU BapuaHTa OTBETa Ha
HEro;

B IpaBOM BepxHeM mose 4, puc.l coBMecTHO ¢ J1t00biM 13 20-TH BOIIPOCOB MPH HEOOXOAUMOCTH
MOXXHO pa3Mellarh Jro0ble rpadudeckue OObEeKThl (pUCYHKH, rpaduku, ¢GopmMyinbl B BHIE
n3o0pakeHus pazmepom 250 Ha 250 nukcenos).

Ha)aB JICBOM KHOIKOW «MBIIIN» Ha BEIOPAHHBIA BOMPOC B MMoJie 1, CTYACHT YMTAET ero TeKCT B
nosie 2, u3yvaer rpadudeckyro nHpopmanuio B mone 4, eciu Takas 3aJaHa Al KOHKPETHOTO
BOMpPOCAa, U OTBEYAET HA HEro, BHIOMpAs OJUH W3 TPEX BapUAHTOB OTBETa Ha)XaTHEM JIEBOUN
KHOTIKH «MBIIIIN» Ha COOTBETCTBYIOIMUHN «(IIaXK0K» TOJIA 3, TIOCIIE YEro ero BIOOp coXpaHsIeTcs
B MMaMATH MPOTPAMMBI;

CTYIEHT MOKET OTBETUTh Ha BOINPOC TOJHKO OJIUH pa3 (HE MOKET M3MEHUTh CBOM OTBET B
JabHENIIIEM ), HO MOXKET MMPOCMOTPETh BCE CBOM MPEABIAYIIIHE OTBETHI [0 X0y TECTUPOBAHUS, B
noJjie 3 OHU BU3YaJIIbHO YKa3bIBAIOTCS MOCJIE BBIMIOJHEHHS KaXKJO0TO OTBETA, HO caMo mojie 3 BO
BpeMsi TECTUPOBAHUS CTAHOBUTCS HEAKTUBHBIM JJISI TEX BOMIPOCOB, HA KOTOPBIE CTY/ICHT yXKe Aall
OTBET.
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= HMTTesting

l:l OTEEYEHD Ha EOMNPOCOE H3 “
33 BpEMA 01:31 OCTAMNoChE 815

BE3PHAHTEl OTEETOE

Ch>hp=hy

&by =dg =iy

Ch =iy, Ra=hy

Puc.1. Bug okHa nporpammel

HporpaMMa IMMO3BOJIACT BBIBOJUTH B IIOJIC BEIBOJIAa TEKCTA BOIIPOCOB 2 TEKCT MaKCUMAaJIbHLIM pasmMepomM
B 10 cTpok mpuMepHo 110 80 CHMBOJIOB Ha CTPOKY, C BO3MOXHOCTBIO pa3MEIIEHUSI B TEKCTE BOIMpOca
MaTeMaTH4eCKUX (OpMYI B CTPOKOBOM BUJIE.

B none BbIBOZa BapuaHTOB OTBETa 3 Ka)XJAOMY U3 TPEX BapHAHTOB COOTBETCTBYET CPOKA TEKCTa B
80 cMMBOJIOB, C BO3MOXXHOCTBIO Pa3MEIICHHS B HEM MaTeMaTH4ecKuX (OpMyIT JTFOOOH CIIOKHOCTH U B
mo0oM Buje (cM. puc.2.)

oreedeno va N EOMNPOCOE W3 I
3a epena [N  ccranoce 21!
BADHaHTEl OTEETOE
~ ypapHeHHA Jlannaca
2
~ ot d”t
VPAaEHCHHA BHOA —— =d — -

dr gt

" rEIEpGOIHYECKer VP aEHEHHA

Puc.2. BeiBog maTeMaTuyeckux oopmyn

Bpewms tectupoBanus orpanuudeHo, Ha 20 BompocoB gaerca 20 muHyT. Ilo mcredenun storo
BPEMEHHU MpPOTpaMMa pacCUMTHIBAeT pe3yibTaT TecTupoBaHus. IlpuyeM Bompockl, ocTaBmuecs 0e3
OTBETa MPUHUMAIOTCS KaK pellleHHbIe HeMPaBUIbHO. Pe3ynbTaT TecTa BEIBOJIUTCS Ha 9KpaH ( puc.3.).
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= HMTTesting

HAa - 0:04:41

MT2 Ha kHONKY 'Hoeeld TecT' M NPeA0CTaBETE MECTO Y KOMALHIT neaywoweryl

oreeucho va IEIN sonpocos v [IIEIEE .
Hoebiki TecT
34 BEpEMA OCTanoch B2

EapHaHTEl OTEETOE

Puc.3. BbiBoa pe3ynbTaTta TeCTUPOBAHMUSA

B mamsata mporpammbl Bo3MOkHO pazmemienne 20 BompocoB mo 10 BapuaHTOB, T.€., €CTh
BO3MOJKHOCTh TPEBAPUTEIHFHO COXPAHATh B TAMSTH TMPOTPAMMBI HECKOJBKO BapHAHTOB CaMHUX
BorpocoB OT 1 10 10 U HACTpOUTH MpPOTpaMMy Ha CIy4ailHBIM BHIOOP BapHAHTOB BOIPOCOB MO Mepe
MPOXOXKJCHUSI CTYIACHTOM TecTa, T.€. IPU NMPOXOKICHUHM TecTa A KaKJOro BOIMpoca Mporpamma
CllydaifHbIM 00pa3oM BhIOMpAeT U3 pa3MEIIEHHBIX B €€ MaMsITH OJUH U3 MakcumMyM 10-Tu BapHaHTOB
(manmpumep: 1-b1ii Bompoc — 2-0#1 BapuaHT, 2 Bompoc — 6 BapuaHT, 3-uit Bonpoc — 10 BapuaHT U Tak
naiee Bce 20 BOMPOCOB), TaKUM 0OpazoM, KaXAOMY CTYIACHTY IOCTAe€TCsl CBOW WHIWBHUIYaJbHBIN
Ha0oOp BOMPOCOB (MHIAMBUIYAJTbHBIH BapUaHT TECTa), COOTBETCTBEHHO YeM OoOJIbllle BapHaHTOB
BOIIPOCOB  MPEJBAPUTENILHO 3arpy’keHO B HporpamMmy, TeM 0Oojiee pa3HBIMU MOJy4aroTCs
WHIUBUAYaJIbHBIC BapUAHThI TECTa JUISl KKJOTO CTYIAEHTA, BCe KOMOMHAILIMU COXPAHSIOTCSA B MaMSTH
MpOrpaMMbl MPH pacueTe pe3yiabTaTa TecTHpoBaHUS. Ho Takke coXpaHUB B MaMSATH MPOrPAMMBEI,
HampuMmep, naTb BapuantoB (MakcuMyM 10) Ha kaxablii Borpoc (Bcero 20), MOKHO HE UCMOIb30BaTh
(GYHKIHIO cly4ailHOro BbIOOpA, a cO3/1aTh HECKOJIKO BEpCUil MPOrpaMMBbl, Kax/jaas U3 KOTOPBIX OyaeT
JaBaThb TOJBKO OJUH U3 IMATH, B JaHHOM Cly4ae, BO3MOXHBIX BapuaHTOB Tecta (HabopoB 20
BOIIPOCOB).

B mensx 3amuThl OT HECAHKIIMOHUPOBAHHOTO OTKPBITHS M 3aKPBITHS  [POrPaMMbI
MpeyCMOTpEeHa 3amuTa mapojeM (puc.4). Bce qaHHbIe 1S BRIBOJIA BOIIPOCOB M BaApUAaHTOB OTBETA K
HUM B TEKCTOBOM U TpaMUECKOM BHJIE MPEABAPUTEIBHO COXPAHSIOTCS B MAaMSITH MPOTPAMMBI, TakK,
YTO JJIsl paboThl MPOrpaMMbI TPeOyeTCs TOJIBKO OJMH UCIIOJHUTENbHBIN (aiin (*.exe), oobemoMm ot 1
no 1,3 MO, B 3aBucMMOCTH OT 00ObeMa HMHGOpPMAIIMU, COXPAHSIEMOW NPEIBAPUTEIHLHO B IAMSTH
MIPOrpaMMBbI TIPU CO3JJAHUH TECTa.

IIpu co3nanum TeCTa MOTYT 110 JKEJIAHUIO U3MEHATHCS CIEeIyIOLINe TapaMeTphl POTPaMMBbI:
KOJI4YecTBO BOIPOocoB (20 BOIpOCoB — 0a30BbIil BApUAHT MTPOTPaMMBI);

KOJIMYECTBO BapHaHTOB Bompocos (ot 1 1o 10);

KOJIMYECTBO BAPHAHTOB OTBETA Ha OJIUH Boripoc (3);

JUTMHA TEKCTOBOM CTPOKHM IPU BBIBOJIE BOIIPOCA U BAPUAHTOB OTBETa K HeMy (80 cUMBOJIOB);
pa3mep u3zobpakeHuii k Borpocam (250x250 nukcenos);

Bpemst TectupoBanus (20 MuH.)

napoJib U Apyrue AeTajiu NporpaMMHOro nHTepgeiica.
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[Iporpamma “HMT Testing” siBnsieTcsi y100HBIM HHCTPYMEHTOM [Tl TECTUPOBAHUS CTY/ICHTOB
y4eOHBIX 3aBEJICHUN IO PA3IMYHBIM CHEIMATBHOCTSM, MIPUMEHEHHE TaKOTO0 MHCTPYMEHTa H30aBUT
mpernojaBatesiel  OT HEOOXOJMMOCTH  CO3JIaHHMsS  pa3jIMYHBIX «OYMaXHBIX» TECTOB H©  HUX
MHOTOYMCJIEHHBIX BAPUAHTOB JJIsl K&KJOM TPYNIIbI CTYJE€HTOB, 1 OTPAaHUYUT BECH IIPOLIECC HAXKATUEM
HECKOJIbKUX KHOIIOK Ha KOMITBIOTEpE.

IMporpamma namucana B cpeae Delphi 7 u mpotectpoBana wa WinMe u WinXP. s
OTOOpaXeHUs] MaTeMaTh4ecKux QopMyal B TporpamMme HCHoib3yloTcs wMoaynmu ExprDraw  u
ExprMake, pazpaborannsie ['puropbeBsiM AHTOHOM, €-mail: grigorievab@mail.ru.

BOl'[pOCLI AJIl KOMIIBIOTEPHOT0 TECTUPOBAHUA

Tema «KoHBeKTUBHBIN TENJI000MEH B OTHO(DA3ZHOM KHIKOCTH

PasmepHocTh k03¢ duimenTa TemnnoooMeHa

PazmepHOCTh KO3 UIIMEeHTa KHHEMATHYECKOM BSI3KOCTH.

Koadpuument o6bemMHOr0 paciumpenus ra3os 3aBUcut ot T Kax...

Pa3mepHocTh KO3 duIIMEeHTa TMHAMUYECKON BA3KOCTH. . .

PazMepHOCTh KacaTebHOTO HAPSHKEHUS. . .

[Ipouiecc KOHBEKTUBHOTO TEIIOOOMEHA MOJTHOCTBHIO OMMCHIBAETCS (€CIM HE YUUTHIBATh

IpaHUYHBIC YCIOBHS) U PEepeHITUATBHBIMU YPABHCHUSIMHU: - SHEPTHH, - JBHUKCHHS, -

HEPa3pBIBHOCTH H...

7. BepHo nu, uT0 KO3(PPHUIIMEHT TeIII000MEHa BXOUT B MU PepeHITnaIbHOE YpaBHEHNE
SHEpruu?

8. MoryT Ji1 OBITH OJIMHAKOBBIMH YCIOBHUS OJTHO3HAYHOCTH IPH HECTAIIMOHAPHOM
TETUTOTIPOBOAHOCTH TBEPAOTO TeJla M IPU KOHBEKTUBHOM TEIIOOOMEHe?

9. BepHo 1u, 4TO MpU PACCMOTPEHUH Tpollecca KOHBEKTUBHOTO TEMIO0OMEHa IpaHUYHbIe
yCIIOBUS HA3bIBAIOTCS YCIOBUSAMH OJTHO3HAYHOCTHU?

10. IIpu maTemMaTHyecKOM OMUCAHUH MPoliecca KOHBEKTUBHOTO TEINIOOOMEHA CIIEAyeT JIU 3a1aTh
(m3UYecKre CBOMCTBA TETUIOHOCHUTEIIS?

11. be3pazmepnsie popmymsl 11 pacdera kodpduimenTa TernaooOMeHa Mpy BEIHYKICHHOM
TypOyJICHTHOM T€UEHUH KUJIKUX METAIIIOB B TpyOe kpome NU cojepkaT TOJBKO YUCIIO
nonoousl...

12. be3pa3zmepHsbie popMyIIbl 1151 pacueTa TerI000MeHa MPU BEIHYXIECHHOM TypOYJIEHTHOM
Te4eHUHU B Bojie kpome NU cogepxar yucia...

13. be3pa3mepnsbie popMyIbl 115 pacueTa TeII000MeHa MPU BEIHYXIECHHOM TYypOYJIEHTHOM
Te4eHUHU B razax kpome NU comepkaT yucina...

14. YckopeHue cuiibl TSHKECTU BXOJUT B Oe3pa3MepHOe YUCTIO. ..

15. Kakue oquHakoBbie BeTHUMHBI cojiepkarcs B unciax [lexie u PeitHonbaca?

16. Yucno IIpaHaTis conepKur. ..

17. B xakoe Ge3pazMepHOe YHCII0 BXOIUT KOI(D(DUIIMEHT TEeTIONPOBOJHOCTH TETNIOHOCUTENA?

18. B kakoe Ge3pazMepHOE YHCIIO HE BXOJUT CKOPOCTh TEIJIOHOCUTENS?

19. 3aBucumocTtsb ko3 uULIMEeHTa TeII000MEHa OT CKOPOCTH IIPU TypOYJIEHTHOM TEUECHUU
BBIpa)KaeTCs Kak...

20. 3aBucumocTh uncna Hyccenbra oT uncna Pelinonbzca mpu TypOyIeHTHOM T€YEHUU BOBI U
ra3oB BbIpakaeTcs Kak...

21. 3aBucumocTsh uncna HyccenbTa ot yncna [lexie nmpu TypOyIeHTHOM TEYSHHUH KUIKUX
METaJJIOB BRIPAXKAETCSA KaK. ..

22. Kaxk 3aBUCHT KO3 (UIIMEHT TeII000MeHa OT CKOPOCTH IIPU JJAMHHAPHOM T€YEHHUU BIIAJIEKE OT
BXO/J1a B TpyOy?

23. Kak usmensiercs kodpGUIUEHT TeI000MeHa BJIOJb BEPTHKAIBHOM TIIACTUHBL, €Clu tw>lf, a
TEYEHUE MPEINoIaracTcs JaMUHAPHBIM?

24. Tlpu npuBenenuu rpanunaHoro ycrnosus I pona k 6e3pazMepHOMY BHAY MOSBIISETCS
6e3pazMepHOe YHUCIIO. ..

25. Yucno PeitHonbiaca (Re) nosiBnsieTcs npu npuBeIeHUH K Oe3pa3MepHOMY BHILY. . .

ocoukwnE
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26.
27.
28.
29.
30.
31.

32.
33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44,

45,

46.

47.

48.

49,

50.

Yucio I'pacroda (Gr) nosiBnsiercst mpu NPUBEICHUH K O€3pa3MEepHOMY BULY. ..

Yuco Iexne (Pe) nosiBisieTcst npu NPUBEICHUU K O€3pa3MepHOMY BHIY. ..

Yuco Diinepa (EU) mosiBisieTcst mpyu MpuBeICHUN K O0e3pa3MepHOMY BHITY. . .

[To1oOHBI M IO BULY pacipeesieHus TeMIepaTypbl H CKOPOCTH MPH CBOOOTHOM JIAMUHAPHOM
JBUKEHUH OKOJIO BEPTUKAIBLHOM MJIaCTUHBI?

K remnonocurensam ¢ uncinamu [Ipanaris cymecTBeHHO MeHble eauHulLbl (Pr<<1)
OTHOCSTCA. ...

TonmuHa ruipoIMHAMUYECKOT0 OTPAHUYHOTO CJI0S 3HAUYUTENIBHO MPEBBIIIAET TOIIUHY
TEIUIOBOTO IOTPAHUYHOTO CJIOS ...

TomnmuHbI TEMI0BOr0 U rUAPOAMHAMUYECKOTO MMOIPAHUYHBIX CI0EB COBMAJAIOT MpHU uucie Pr.
K reronocurensm ¢ uncnamu [panaris cymiectBeHHO Oosibiine exuauibl (Pr>>1) oTHocsaTcs

Kax nzmensiercs koahumpieHT TemooOMeHa 1o JAJuHe IaCTHHBI, 00TeKaeMOW JIaMHHAPHBIM
MMOTOKOM Tra3a, Ipu yCIOBUH (=CONSt?

MoryT 11 3aKOHBI IBUKEHHS U TEIUIOOOMEHA JJIsl HEC)KUMAeMO KU JIKOCTH PUMEHUMBI K
razam?

C yBennyeHHeM CKOPOCTH IIpU TypOyJIEHTHOM T€UEHHUH B TpyOe KO (HULIMEHT TeriooOMeHa u
TU/IPaBIMYECKOE COMTPOTUBIIEHHE BO3pacTatoT. B kakoM cooTHo1eHun?

Kakoe BnusiHue OKa3bpIBaeT HaMPaBJIEHUE TEIUIOBOTO NMOTOKA (HArpeB WK OXJIaKICHHE) Ha
ko3¢ dumeHT TernaoooMeHa npu TypoyneHTHoM Teuenuu ['A30B?

Kakoe BnusiHue OKa3bpIBa€T HAINIPABJIEHUE TEIJIOBOTO MOTOKA (HArpeB WM OXJIaXKACHHUE) Ha
ko3¢ duimeHT TemooomMeHa npu TypoynenTHoM TeueHun BO/IbI?

MosxHo 51 B pacueTax KodpuiueHTa TernaoooMeHa npu TypOyJIeHTHOM T€UEHUHU B KaHalax
HEKpyIrJoi (GopMbI MPUMEHUTH POPMYIIBI B O€3pa3MepHOM BHUJIE, TIOJTYUYCHHbIE JJIsl KPYIJIon
TpyOBI?

[Ipu kakoit Temmneparype BHIOUPAIOTCS TETUIO(QU3NIECKUE CBOMCTBA TETNIOHOCHUTEIS JIS
pacdeTa TerioooMeHa nmpy TypOyJIeHTHOM TEUEHUH B KaHaIax?

Kak BnusroT rpannunsie yenous (t=Const nuinun q=Const) Ha K03hUIMEHT TerIoo0MeHa Mpr
JJAMUHAPHOM TEYCHHH BOJIbI B KPYIJIOi Tpyoe?

[Ipu uccnenoBanuu TemI000MeHa MPU BBIHYKJIECHHOM TypOYJIEHTHOM TE€YEHUHU BOJBI B
Kpyrioi Tpyde auamerp TpyObl yBenuuuiu B 2 pa3a. Kak usmenurcs koahphunueHTt
TEII00OMEHa, €CJIM PacXo/i TeIUIOHOCUTEIS OCTAJICS TeM Ke?

OaMHAKOBBI JI 3HAYEHHSI CPETHEr0 U MECTHOTO KOA((UIIMEHTOB TEIJIO0OMEHa 3a IpeiesiaMu
y4acTKa TEPMHUUYECKOM cTaOmiIn3anumn?

3aBuCHT 1 KO3 (GUIIMEHT TeII000MeHa py TypOyJIEHTHOM T€YEHHH B KOJIBIIEBOM KaHaje OT
COOTHOIIEHUS IIOTHOCTEH TEIJIOBBIX MOTOKOB Ha Pa3HbIX MOBEPXHOCTSIX?

B xakoM COOTHOIIEHUH HAXOATCSA KOI(PPUITUSHTHI TEIJIOOTAAYH B TITAAKKUX (Olr) U
[IEPOXOBATHIX (Olu) TPyOax mpH TypOyIEHTHOM TeYCHUH?

OaMHAKOBBI JIM 3HAYEHUS CPEAHETO U MECTHOTO KO3 (UIIMEHTOB TEIJIO0OMEHA Ha y4acTKe
TEPMHUYECKON CTAOMIM3AIMH MIPU TOCTOSHHOM TEIJIOBOM MOTOKE HA CTEHKE?

Kak u3mensiercs koapduument terooOMeHa B mpejesax yuacTka TEIIOBOM cTa0MIn3aliu
MIPH MIOCTOSITHHOM TETJIOBOM MOTOKE Ha CTEHKE?

CKOpoCTh HCTEUYEHHUS KUAKOCTU U3 COCYZla YEPE3 OTBEPCTUE 3aBUCHUT OT BBICOTHI CIIOS
KHUJIKOCTH, AUaMeTpa OTBEPCTHS, IUIIOTHOCTH XKHUJIKOCTH U YCKOPEHHsI CBOOOIHOTO MaIeHUs.
Ckoubko 6e3pa3MepHbIX KOMIIJIEKCOB MOYKHO COCTaBUTh IPU MPUBEIACHUU COOTHOLICHUS K
6e3pazmepHOMY BUTY?

Kosdduunent termnoodMeHa npy BEIHYKACHHOM 00TEKaHUH TUIATUHBI 3aBUCUT OT CKOPOCTH
W, BS3KOCTH W , IJIOTHOCTH P, TermoeMkocTu Cp, TeIIoNpoBOJHOCTH A U JUTMHBI TNTACTUHBI
L. Cxonpko Ge3pa3MepHBIX KOMIIEKCOB MOKHO COCTABUTH IPH MPUBEICHUH COOTHOIIECHUS K
0e3pazMepHOMY BUIY?

JlokasibHast CKOPOCTH B TOHKOH INIEHKE KHUJIKOCTH, CTEKAIOLIEH 110 BEPTUKAIbHON
MOBEPXHOCTHU 3aBUCHUT OT PACCTOSIHUS, YCKOPEHHsI CBOOOTHOTO MaIeH!s], KHHEMaTUYeCKOM
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51.

52.

53.

54.

55.

56.

S7.

58.

59.
60.

61.

62.

63.

64.

65.

66.

67.

68.

69.

70.

71.

72.

BSI3KOCTH ¥ TOJILIUHBI TUIEHKU. CKOJIBKO Oe3pa3MepHBIX KOMIUIEKCOB MOKHO COCTABUThH IPH
MIPUBEACHUN COOTHOIICHUS K Oe3pa3MepHOMY BULY?

W3 ¢puznyeckux npencTaBieHUi cTao sICHO, ONpeesisieMasi BeIMYMHA B COOTHOLICHUU
3aBUCHT OT 5 mapameTpoB: ckopoct W, IUIOTHOCTH P, BI3KOCTH |1, iMameTpa d, JUIMHBI KaHaa
|. CkosibKO Oe3pa3sMepHbBIX KOMILICKCOB MOYKHO COCTaBHUTh IIPU MPUBEICHUN COOTHOIICHUS K
0e3pazmMepHOMY BUTY?

I'uapaBarueckoe COMPOTUBIICHUE KaHaa C TIaIKUMHU CTEHKAaMH 3aBHCUT OT 5 TapaMeTpoB:
Kod(QpHIIEeHTa THAPABINIECKOTO COTPOTUBICHNUS &, JIMHBI KaHaia L, tuamerpa kanana d,
TUTOTHOCTH P, BA3KOCTH L TETUNIOHOCHUTEJSI, CKOPOCTH TedeHus yepe3 kanaia W. CKOJIbKO
0e3pa3MepHBIX KOMITJICKCOB MOXHO COCTaBHTh IIPU MPUBEICHUN COOTHOIICHUS K
06e3pazMepHOMY BHUTY?

N3BecTHO, 4TO MPH BRIHYKJICHHOM JIBUKCHHUH BOJIBI B KPYTIIOH TpyOe auamerpom 20 MM
TOJIIIMHA JJAMHHAPHOTO TIO/ICIIOS B TIOTpaHUYHOM ciioe coctaiser 0.5 mM. KakoBo 3HaueHue
yucia HyccenpTta?

Kak TosmmmHa JJaMIHAPHOTO THAPOIMHAMUYECKOTO TIOTPAHIMYHOTO CJIOS 3aBHCUT OT CKOPOCTH
TE€UYEHUS TEeTJIOHOCUTEISA?

Kak TommmuHa JaMIHAPHOTO TUAPOANHAMHYECKOTO TIOTPAHUYHOTO CJIOSI MEHSETCS MPH
yIaJIeHUH OT TIepeIHel KPOMKHY KaHasa?

KakoBo coOTHOIIEHNE TOJNIINH THIPOAMHAMHYECKOTO U TETJIOBOTO MOTPAHUYHBIX CIIOEB MTPH
BBIHYXICHHOM TE€UEHHUHU BOJIbI Uepe3 o0orpeBaeMblii KaHai?

KakoBo cooTHOIIIEHNE TOIIMH THAPOTMHAMIYECKOTO H TETIOBOTO MIOTPAHUYHBIX CIIOEB MPH
BBIHY)KJICHHOM T€UEHHUH KHUIKOTO MeTajia yepe3 o0oTpeBaeMblii KaHa?

Croii raza pacnoyioxKeH MeX Ty ABYMS TUIACTHHAMH, TEMITEpaTypsl KOTOPBIX {1>1. Pacuer
ko3 urmenTa KOHBEKIIUU Jal €—=3,5. Bo CKOJIEKO pa3 KOJMYECTBO TEIUIa, TEPEHOCUMOE B
CJIo€ 3a cUeT KOHBEKIUU 00JIbIlle KOJUYECTBA TeIia, IEPEHOCUMOI0 TOJIbKO
TEIUIONPOBOJHOCTHIO?

Kaxoit u3 Tpex mapameTpoB BXoauT B uncio ['pacroda?

3aBucuT U BUA O0e3pazmMepHoi popMyitbl i pacdeTa KodhdUieHTa TermiooOMeHa mpu
CBOOOJIHOM JBIKEHUHU KUIAKOCTH OT TETUIO(U3UIECKUX CBOUCTB cpefibl (uncia Pr)?

Kak m3mensercs koddduuueHT TeriooOMeHa BEpPTUKAJIbHOM IUIACTHHBI MO BBICOTE, eciH t
w>lf, a TeueHue npenoaaraeTcs JJaMUuHapHbIM ?

[Tpu kakom 3nadenun yncia Penes (Ra) cBoOOIHOE MBIKEHHE BO3/yXa B 3a30p€ MEXKIY ABYMSI
BEPTUKAIbHBIMU MJIACTUHAMHU OTCYTCTBYET?

BepHo i yTBepkaeHHE, YTO PEXKUM TEUESHUS MTPH CBOOOTHOM JIBUKEHUH TEIIJIOHOCUTES
ompenensercs o unciy Panes (Ra)?

[Ipu ymeHbIIEHHOH CHIie TSKECTH (HampuMep, B KOCMHUYECKOM I0JIeTe) CBOOOHOE
JIBUKEHHE OKOJIO HATPETHIX MOBEPXHOCTEU IO CPABHEHUIO C 3€MHBIMH YCIOBHUSIMH...
TemnooOMeH B MIOCKUX MPOCIONKAX MOKET paCCUUTHIBATHCSA MO (hopMyam Asist
TEIUIONPOBOJHOCTH B TNIOCKOM CTEHKE TIPH ...

[Ipu xkakoM pexxrme cBOOOJHOTO TEUEHUS OKOJIO BEPTUKAIBHBIX TOBEPXHOCTEH HACTYyMaeT
ABTOMO/ICJIbHBIN PEXHUM TerioooMeHa?

Kakoii pazmep Gepercst Kak onpeaeNsonui npu pacuere kodphuiueHTa TernioooMeHa 0KoJo
BEPTUKAIBHOTO IUIUHApA?

[Ipu pacuere TemnooOMeHa cBOOOTHON KOHBEKIIMEH TOPU30HTAIBHOTO IHINHIPA
OTIpeNIeNAONIUI pa3mMep eCTb...

[Ipu pacuere TeriooOMeHa B clloe ra3a, 3aKII0YeHHOTO MEXIY IBYMS OJIMHAKOBBIMH
BEPTUKATHHBIMHU TUTACTUHAMU KaKO#l pa3Mep BbIOUpaeTCs B KAUeCTBE OIMPEeSIOIIEero?

[Ipu xakoit TemnepaType BEIOMPAIOTCS TETUIO(QU3HUECKUE CBOMCTBA TETIJIOHOCUTENS ISt
pacdera TermooOMeHa Mpu TypOyJIeHTHOM TEUEHUH B KaHAIax?

[Ipu BBIHYKJICHHOM MOTIEPEYHOM OOTEKAaHUU IIJIMHAPUIECKOU TPYOBI OTPECIISIONINi pa3Mep
€CTb...

TenoHOCHTENbh TBUKETCS B KOJBIIEBOM KaHalle, 00pa30BaHHOM TpyOamu ¢ quameTpamu dz
(BHemHmit) u di(BHyTpeHHHIT). YeMy OyieT paBeH THAPABINYECKHIA JHaMeTp KaHaa?
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73. Uto nmpuHUMAETCs 3a TUAPABINYCCKUI TUaMeTp NPY TEYCHUHU BO3/IyXa B KaHAJE, CEUCHHE
KOTOPOTO IpeACTaBiIsieT co00M KBaIpaT CTOPOHOH «a»

74. T'napaBnuuecKuii AUaMeTp KaHalla MpsiMOYroJibHO# (Gopmbl co ctopoHaMu «b» 1 «d» paBeH...

75. MoHO 11 B pacyerax KodpduireHTa TeroooMeHa npu TypOyJIeHTHOM TEUCHHH B KaHaJIaX
HEKpyrIoi (GOPMBI MPUMEHUTH POPMYITBI B O€3pa3MEepHOM BUJIE, MTOJTYUCHHBIC ST KPYTIIOH
TpyOBI?

76. ['unpaBnudecKuii TMaMeTp MEHTPATbHOHN STYSHKH TPEYrOJIbHOM yIAaKOBKU MTy4Ka TBIJIOB C
JMaMETPOM «0» ¥ IIaroM «S» paBeH...

77. Kak cootHOCSTCS KOA((DUIIMEHTHI TEIUI00OMEHA TIEPBOTO U TPETHEr0 PSJIOB MPHU TOTIEPESIHOM
00TeKaHNU IMy4Ka TpyO

78. BepHO 111 yTBEp)KACHUE, YTO Yrojl OTPhIBa TypOyJIEHTHOTO MOTPAHUYHOTO CIIOS TIPH
MOTIEPEYHOM OOTEKaHWH IMJIMHIPA OOJIbIIE, YEM YTOJl, PH KOTOPOM IPOUCXOAUT OTPHIB
JJAMUHAPHOTO NOTPAHUYHOTO CIOSI?

79. Ilpu nonepeyHoM 00TEeKaHUM ITy4KOB TpyO uncio Hyccenbra sBisieTcst GyHKInei
0e3pa3MepHBIX YHUCEIL. ..

80. Xapakrep IBMKEHHUS BO3/yXa U BOJbI HA BEPTUKAIBHON TpyOe paanaTopa KOMHATHOTO
OTOIJICHHUS.

81. Kakoe BiMsiHHE OKa3bIBacT CBOOOHOE JIBIDKEHUE HA KOY(DPHUIIMEHT TETUI00OMEHa, eCITH
HaIpaBJIEHUs CBOOOHOTO U BBIHYXJIEHHOTO JIAMUHAPHOTO TEUYEHUM COBMAJIAIOT

82. Kak MeHsieTcs 1Mo UIiHE KaHajla CpeHss IO CEYSHUIO TeMIIepaTypa KUAKOCTH, eCITH
IJIOTHOCTH TEIJIOBOTO MOTOKA Ha CTEHKE MEHSETCs, KaK NOKa3aHO Ha PUCYHKeE?

83. C yBenmu4eHHEM CKOPOCTH MPHU TYPOYJICHTHOM TEUCHUHU B TPpyOe K0P PUITUSHT TEIIIOOOMEHA 1
TUIPaBIMYECKOE COMPOTUBIIEHHE BO3pacTatoT. B kakoM cooTHomeHuu?

84. Unrerpan JlaiioHa — pelieHne JUTsl CTa0MIM3HPOBAHHOTO TEIUIOOOMEHA TIPpH TYpOyJIEHTHOM
TEYEHUH KHUIKOCTH B KPYyryiou Tpyoe. MokHO J1H, OJb3ysich HHTErpaioM Jlaiiona, paccuutarhb
ko3 urmeHT TenoooMeHa npu JaMUHAPHOM TEYCHHH KUJIKOCTH B KpYyTriioil Tpyoe?

85. Kak 3aBHCHT UIMHA TyTH CMEIICHUS OT PACCTOSHUS OT CTEHKU B TEOPUH MOTPAHUYHOTO CJIOS
[Ipanarns?

86. Teopust PeitHonb/ica A1 HOTPaHUYHOTO €05 B TypOYJI€HTHOM NOTOKE MHAUY€ HA3bIBACTCS
TUPOAMHAMUAYECKON aHAJIOTHEN. AHAJIOTHIO KaKUX ITPOIECCOB OMUCHIBAET 3Ta TEOPUS?

87. Kakoe BiusiHUE OKa3bIBaeT CBOOOHOE ABMKEHUE HA KOAD(OUIIMEHT TeIII000MEHa TIPH
TypOynenTHOM TeueHuu (Re>10%) B Tpy6e?

Bonpochl /151 KOMIIBIOTEPHOT0 TECTUPOBAHUS

Tema «Tem1onpoBoIHOCTH»

Kak HanpaBiieH rpaJiueHT TeMIepaTyphbl 110 OTHOILEHHUIO K H30TEPMHUUECKON TOBEPXHOCTH?

MoryT 11 U30TepMUYECKHE ITOBEPXHOCTH IepeceKaTbes?

MoryT 11 U30TepMUYECKHE TTOBEPXHOCTH OBbITh 3aMKHYTBIMH?

PazmepHOCTb KO3 PULIMEHTA TEIIONPOBOIHOCTH. ..

[110THOCTH TEMIOBOIO NOTOKA HA MOBEPXHOCTH B CTAI[MOHAPHBIX YCIOBHSIX paBHa. ..

PazmepHOCTb KO3 PUILIHEHTA TEMIIEPATYPOIIPOBOIHOCTH. . .

Munyc B 3anucu 3akoHa TerionposogHoctu @ypee 03Havaer, 4To

3aKOH TEIIONpoBOAHOCTH Dypre BBITEKAET U3. ..

Kakast ckopocTh pacnipocTpaHeHHs Tellla peanoiaraercs B runoreze @ypoe?

0. Biuser u TemI0eMKOCTh Tella Ha MPOIiecC TEIIONPOBOAHOCTH B TBEPJOM TeJe MPH
CTAaLlMOHAPHBIX YCIOBUAX?

11. BepHo 11, 4TO pa3MEPHOCTH IUIOTHOCTH TEIJIOBOT'O MOTOKA U 00BEMHOM MOIITHOCTH

BHYTPEHHUX HUCTOYHUKOB TEIUIA COBIAAIOT?

12. BepHo 11, 4TO 00bEMHAsi MOIHOCTh KICTOYHUKOB TeIlJIa paBHA TUBEPreHLIMH ITOTOKA Teria ?

13. BepHo 1, 4TO mepemnaj TeMnepaTyp 1 TEpMUUYECKOE COIPOTUBIICHHE TNIOCKON CTEHKH MPsIMO

MIPONOPLIMOHAIIBHBI?

RBOoo~NooGa~LONE
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14.
15.
16.
17.

18.

19.

20.

21.

22.
23.

24,

25.

26.
27.

28.

29.

30.

31.

32.

33.

34.
35.
36.
37.
38.
39.
40.

41.

MOo>kHO JI1 BBIYUCIMUTD [IEPENaA] TEMIIEPATYpP B TEJIE, €CIU 3HATh TOJIKO I'PAJUEHT
TEMIIEPATYPhI?

Tepmudeckoe COMPOTUBIICHUE IIMIMHpUIECKO ctenku (d2>dl) ...

TepMuueckoe cOpOTUBIIEHNE TNIOCKOM CTEHKU .. ..

TepMuueckoe CONpPOTUBIEHUE TEIUIONEPEaud  MEXIY JKUIKOCTSIMM, pa3feeHHbIMU
CTCHKOH. ..

Ecnu xpuTnyeckuii [uamMeTp TEIIOBOM U30JISIIIMHU O0JIbIIe HAPY>KHOTO TUaMeTpa
LWIMHAPUYECKON CTEHKH, TO YBEJIMYEHHUE TOJILIMHBI TEIJIOBOM M30JISLUN HEU3MEHHOMN
TEMIIEpAaType BO3/lyXa MPUBEIET K ...

[Tpu BEIOOpE MaTepuana is TEIIOBOH N30JISAINY IUIHHIPUYECKON TPYObl COOTHOIIICHUE
MEX]ly KpUTHYECKHM JHAMETPOM TEIJIOBOM N30SI dKp M BHEIIHUM JTHAMETPOM TPYObI
d2...

Kputnuecknit npameTp TEII0BON U30JSLAN PACCUATHIBAETCS, UCXOAA U3. ...

3aBUCHT JI PE3yNIbTaT peleHus JUPPepeHInanbHOro ypaBHEHUS TEIIONPOBOJAHOCTH OT
poJia TpaHUYHbIX YCIOBUI?

Bo3moxHBbI 11 rpaHnyHbIe yciioBUd | posia Ha moBepxXHOCTH 11apa’?

AHanu3 HecTallMOHAPHOTO MpoIiecca TEIIONPOBOIHOCTH MPOBOJUTCS C IOMOIIBIO
YpaBHEHHH. ..

TemooOMeH Mex Ty KUTISLIEH BOJOW U Bo3ayXxoM Oynet Oosiee 3¢ (eKTUBHBIM, €CIIH ClIENaTh
opeOpeHue Co CTOPOHBHL...

[Ipu opeOpeHnn NOBEPXHOCTH ISl MHTEHCU(UKALMU TeINI000MEHa N3MEHEHNE TeMITepaTyphl
BJIOJIb peOpa Mo TINHSAETCS

BepHo 11, yTO KO3 GUIIUEHT TEIIIONPOBOIHOCTH pedep N0KEH ObITh KaK MOKHO MEHbIIE?
Pacrnipenenenue temmneparypsl B UJINHAPUYECKOM TOIUTUBHOM CTPEXXHE IPU PABHOMEPHOM
pacnpeneneHny BHYTPEHHUX HCTOYHUKOB TEIUIA TOYUHSAETCS. .

Mo3>kHO J1 TONyYUTh Oe3pa3MepHblie POPMYIIbI Ui pacueTa MoJjsl TeMIepaTypbl pH
OXJIKJICHHUH Telia U3 GopMyIT sl Harpesa Tesla, €CJId U3MEHUTh 3HaK?

B nmnmHapuyeckoM TOIUIMBHOM CTEPKHE MAKCUMYM TEMIIepaTypbl HaX0UTCs Ha ocu. Kak
M3MEHUTCA MOJIOKEHHE MaKCUMyMa TeMIIEpaTyphl, €CIM Ha YaCTH MEePUMETpa TeIJI000MeH
YXYIIIUTCS ?

Pacnpenenenue temmnepaTypbl B TPEXCIOWHOM IJIOCKOM CTEHKE MOKa3aHo Ha pucyHke. Kak
COOTHOCSTCS KOA(PGUIIUEHTHI TEILIOMPOBOIHOCTHU CJIOEB, €CIIU TONIIHUHBI CJIOEB OJIUHAKOBBI?
Pacrnipenenenue tremmneparypsl B IUIACTUHE € TOCTOSTHHBIM KO3 (UIIMEHTOM
TEIJIONPOBOJHOCTH MPH 33JaHHBIX TEMIIEpAaTypax Ha I'PaHULIAX OAYUHSETCS JINHEUHOMY
3aKkoHy. Kak u3MeHuTcs TeMiiepaTypa B CepeIMHE IIJIaCTUHBI, €CIIU CYIIECTBYET YKa3aHHAs
3aBUCHUMOCTb KO3 PHUIIEHTA TEIIONPOBOAHOCTH OT TEMIIEPATYPHI?

[Ipu BeIBOAE POPMYIIBI TSt pacyeTa TeMIIepaTyphbl B TBEPIOM TEIE C IEPEMEHHBIM

K03 (HUIIMEHTOM TEIJIONPOBOJHOCTH UCTIOIB3YIOT. ..

Pacrnipenenenue remmneparypsl B IUIACTUHE € TOCTOSTHHBIM KO3 (QUITEHTOM
TEIJIONPOBOJHOCTH IPU 33JJaHHBIX TEMIIEpAaTypax Ha I'PaHULIAX [OAYUHAETCS JIMHEHHOMY
3akoHy. Kak u3MeHuTcs Temnepartypa B CeperHe MIACTUHBI, ecIu Kodhduinent
TEIJIONPOBOJHOCTH YBEJIUYUBAETCSA C POCTOM TeMIIepaTyphl?

Bxoaut nu oauH 1 TOT ke napameTp B uncio buo u @ypre?

Kakoe ¢u3nueckoe cBOWCTBO BellecTBa COAEPKUT B cedbe uncio buo?

Kakoe ¢u3nueckoe cBOMCTBO BellecTBa COACPKUT B cede uncino Dypne?

Kakoe ¢u3nueckoe CBOWCTBO Tesla MOKHO U3MEPHUTH C IIOMOIIBIO PETYIISIPHOTO pekuma?
KakoBa pa3zMepHOCTb TEMIIA OXJIAXKACHUS?

Temn oxnak1eHUs 3aBUCHT OT ...

MoO3>KHO J1M 10 JMarpaMMamM yKa3aHHOTO BUJAA JJIS IMJIMHJIPA (3aBUCUMOCTb Oe3pa3zMepHOit
Temneparypsl oT yrcen @ypbe u buo) onpenenuts Temmneparypy B J1I000H TOUKE HUIHHpPA?
Mo>kHo 11 U3 JuddepeHnanbHOT0 ypaBHEHHS TEIIONPOBOAHOCTH PACCUUTATh 3HAUECHHUE
TeMIeparypsl B J11000i TOUYKe TBEpAOro Teia B 000 MOMEHT BpeMeHH?
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42. Tpu Tena: uiacTuHa TonmuHoi 2D, nnmuaap u map paauyca R (D=R), BbInoaHEeHHBIE U3
OJIHOTO MaTepHaja U UMEIOIINE OJMHAKOBYIO HAaYaIbHYIO TEMIIEPATyPy OXJIaKIAIOTCS B Cpeie
C IOCTOSIHHOM TemriepaTypoil. Kakoe u3 Ten Oyner oxiaxaarbest ObicTpee?

43. TBepaoe TeJO C HavalbHOW TeMIepaTypodl TO oxiaxaaeTcs B cpeie ¢ Temmeparypoit Tf.
W3menenne temmepaTypsl Tela BO BPEMEHH, INPEJCTABICHHOE Ha PUCYHKE COOTBETCTBYET
3Ha4YeHUIO yucaa buo

44. Pacrioyio)xuTe MaTepHalbl: HEPXKABEIOMIAs CTallb, IBYOKUCh ypaHa, BO3IyX, ATFIOMHHUHN, CTallb
20, acOect, pTYyTh IO Mepe Bo3pacTaHus Kod3(D(HIMEHTa TEIUIONPOBOJAHOCTH (TeMIleparypa
~200C)

Kputepuu onenuBanns: KoimuectBo nNpaBuIbHbIX OTBETOB

Ouenka HIkana
3auTeHo KonudectBo BepHBIX 0TBeTOB B MHTEpBaie: 60-100%
He3zaurteno KonudecTBo BepHBIX 0TBeTOB B MHTEpBaje: 0-59%
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