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1. ITacnopT

OLICHOYHBIX MATEPHAJIOB M0 YUeOHOM TUCIUIIHMHE
«Tenmao- 1 MaccooOMeH)

[lepeuenb kKommeTeHIM, (GOPMUPYEMBIX B pe3yJibTaTe OCBOCHHS y4eOHOM

JUACIUILUIAHEL:
Ne Kon ®opMynHpoBKa KoHntponmupyemsie Oransl
T/TT | KOHTPOJIUPYEMOH | KOHTPOJMPYEMOM | pasneiibl (TeMbl) y4eOHOM dbopMHUpOBaHH
KOMIIETEHIIUH KOMITETCHITHH JTUCIUTUTAHBL (MOJTYJIST) s
(cemecTtp
U3YUEHHUS])
1 2 3 4 5
l. Tema 1. OCHOBHBIE TTOHATHUSA 5
TEII0-U MaccooOMeHa
Tema 2. TernonpoBOgHOCTh 5
TUIOCKOM, IMITUHAPUIECKON
Y IIapOBOM CTEHOK IIPU
CTaI[MIOHAPHOM TETJIOBOM
pPEXKUME.
Tema 3. TernmonpoBOgHOCTD 5
MIPH HECTAIMOHAPHOM
TEIJIOBOM PEXHUME.
Tema 4. OCHOBBI TEOpUH 5
MOTPAaHUYHOTO CJIOSL.
Criocoben Tema 5. OCHOBBI TEOpUU 5
PACCUUTEIBATH HOI[O6I/IiI pusnueckux
3JIEMEHTBI ABJICHIH.
OIIK-5 SHEPreTHYECKUX Tema 6. YacTHble citydan 5
MAIIE ’ TEIUIO0TIauH.
YCTaHOBOK C Tema 7. Ilepenaya TerIoThl 5
Y4€TOM CBOWCTB U3ITyYCHUEM.
KOHCTPYKIHOHHBIX | oy 8. YpaBHeHune 5
MaTepuasos,
JMHAMIYeCKHX 1 | TEMIOBOTO Oamanca u
TEIJIOBBIX TeIIonepe1adH.
Harpy3okK Tema 9. Onpenenenue 5
CpemHe JToTapu(MHUIECKOTO
TEMIIEPATYPHOTO HAaropa
Tema 10. Knaccudukanus u 5
pacyer TermI000MEeHHBIX
anmnapaTos.
Tema 11. OcHOBHBIE 5
3aKOHOMEPHOCTH
MaccoIlepeHoca.
Tema 12. Yucna moxodus 5

TCIIJIOMACCOIICPCHOCA




2. [loka3aTe/iu M KPpUTEPUH OLIEHUBAHUS KOMIIETEHUMI, ONMUCAHUE KA
OLlCHUBAHUS

Tadomuma 2.1 — [Toka3zarein OlleHUBAHUS KOMIICTECHIIMI

Ne Kon Kon n HanmeHoBaHue Kontpomupyemsie Haunmeno-

/T KOHTPOJIU- | HHIUKATOpA pasnensl (TeMbl) BaHUE
pyeMon JOCTUXEHUS yaeOHoU OLIEHOYHBIX
KOMIIETEHI] | KOMIIETEHLIUH JUCLUIIIUHBI, CpEelCTB
uu MPAKTUKHU
OIIK-5 OIIK-5.1 Tema 1. OcHOBHEBIE ompoc, 3aa41

JleMoHCTpUpYeT  3HAHUE | MOHATUS TEIUIO-H

OCHOBHBIX MaccooOMeHa

KOHCTPYKIIMOHHBIX Tewma 2. OIpocC, 3a/1a4u
MaTepuaos, TennonpoBoIHOCTD

MIPUMEHSAEMBIX B | TUIOCKOU, IUJIMHAPHU-

SHEPreTUYECKOM YEeCKOW U MIapOBOU CTEHOK
MalIuHOCTPOCHHUH, U | MPH CTAll. TEIIOBOM P&KUME.

BBITIOJIHSIET BbIOOD | Tema 3. orpoc,
MaTepuaoB  3JIEMEHTOB | TermaonpoBOAHOCTD MPHU 3a/1a4u, TECTHI

HHEPreTUYECKUX MAIIUH U
YCTaHOBOK C YYETOM.
OIIK-5.2

Beinonusier rpaguueckue
U300pakeHHs B
COOTBETCTBUU c
TpeOOBaHUSIMU
CTaHJAPTOB, B TOM YHCJIE
c UCTIOJIb30BaHUEM
CpEeICTB aBTOMAaTH3AIIH
OIIK-5.3

JleMoHCTpHUpyeT  3HaHuUE
OCHOBHBIX TPYI JeTajen
17§ MEXaHH3MOB,
UCTIOJIb3YEMBIX B
DHEPTeTUICCKOM
MaIIMHOCTPOCHHUH, U
MIPOBOJIUT UX PaCUEThI
OIIK-5.4

JleMOHCTpHpYET 3HaHHE
OCHOB MEXaHUKHU
nedopMupyeMoro Tena,
TEOPHH MTPOYHOCTH H
yCTaJIOCTHOTO
paspyIlIeHUs U IPOBOJIUT
pacueTsl

HECTAallMOHAPHOM
TEIJIOBOM PEXHME.

Tema 4. OcHOBBI Teopun
HOIPAaHUYHOTO CIIOSI.

OIIpocC, 3aga4un

Tema 5. OcHOBBI Teopun orpoc,
noobus pusnueckux 3a/1a4u,
SIBJICHUH. pedepar

Tema 6. YacTHble ciiydyan | onpoc, 3a1adu

TEIJIO0TIAYH.

Tewma 7. Ilepenava oIIpoc,

TCIJIOTHI U3TTYYCHUEM. 3aJa4diu,
KOHTPOJIbHAs
paborta

Tema 8. YpaBHeHue
TEIUIOBOTO OanaHca u
TEIIONEPEIAUH.

ompoc, 3aJa4u

Tema 9. Onpenenenue
cpeaHe norapudmu-
9YEeCKOTO TEMIEPATYPHOTO
Haropa

OIIpocC, 3aga4un

Tewma 10. Knaccudukanust | ompoc,

Y pacyeT TeIIOOOMEHHBIX | 3a/1a4H,

anmnaparos. pedepar

Tema 11. OcHOBHBIE OIIpoc,

3aKOHOMEPHOCTH 3a/1a4w,

MaccoIepeHoca. KOHTPOJIbHAS
pabota

Tewma 12. Uncna momobust | onmpoc, TeCTHI,

TEIIOMACCOMEePeHOca 3a/1a4u




Tabmuua 2.2 — Kputepun M mIkajga OLEHHUBAHMS IO OIEHOYHOMY Marepuaity

«Omnpoc»
[Ixana Kpurepuu onenuBanus
OLIEHUBAHU
(uHTEpBa OAIIOB)
2 OTBET JIaH Ha BBICOKOM YpOBHE (00y4aronuiics B IOJHON Mepe OTBETUI Ha

IIOCTABJIEHHBIM BOIIPOC, NPUBEJI apryMEHTHI B I0OJIb3Yy CBOUX CYXACHUH,
BJIaieeT NPOMUIbHBIM MOHSITUHHBIM (KAaTETOpUAIbHBIM) allllapaToM M T.I1.)

1 OTBET JaH Ha CpeJHeM ypoBHE (0OydaromMiics B IEJIOM OTBETHJI Ha
IIOCTaBJIEHHBIA BONPOC, MPUBEN apryMEHThl B IOJb3y CBOUX CYKACHUH,
JIOTYCTUB HEKOTOPbIE HETOYHOCTH U T.II.)

0 OTBET JIaH Ha HU3KOM YpOBHE (0OYyYaroIIMCS NOIYCTHUJI CYIIECTBEHHBIC
HETOYHOCTH, C OIIMOKaMH, | T.II.); HA HEYJOBJIETBOPHTEIEHOM YPOBHE WU
HE J1aH BOBce (00yyJaroIuiicsi He TOTOB, 3aTPYIHAETCSl OTBETUTH U T.I1.)

Tabmuma 2.3 — Kpurepuu W ImIKajga OIEHMBAHUS I10 OLICHOYHOMY MaTepHary
«TecTbI»

[IIxaa onieHnBaHus Kputepuit onennBanus
(nHTEpBa) OAJIIOB)

OTBETHI Ha TECTOBBIE 33JJaHMs MTOKa3aJId BBICOKHH ypOBEHb 3HAHUI
(npaBunbHBIE 0TBETHI AaHbl HA 90-100 % BompocoB/3anay)

3-4 OTBETHI Ha TECTOBBIC 3aJ]aHHS TTOKA3aJIM CPETHUI YPOBEHD 3HAHUH
(mpaBUJIbHBIE OTBETHI AaHbl HA 75-89 % Bompocos/3a1ay)
1-2 OTBETHI Ha TECTOBBIC 3aJ]aHNS TTOKA3aJIM HU3KUH yPOBEHb 3HAHUM
(mpaBUJIbHBIE OTBETHI 1aHbl Ha 60-74 % Bompocos/3a1a4)
0 OTBETHI Ha TECTOBBIC 3aJ]aHHS TTOKA3AJI HEY/IOBICTBOPUTEIHHBIN

ypOBEHb 3HaHUH (IpaBUIIbHbBIE OTBETHI JaHbl MeHee yeM 60 %)

Tabmuma 24 — Kputepunm W 1IKajga OICHUBAaHUS 1O  OLICHOYHOMY
marepuany«Pedepar»

[IIxana oueHnBaHUA Kpurepnii onieHuBaHus
(uHTEpBaAN 0AIIIOB)

pedepar BbINOIHEH Ha BHICOKOM YpOBHE (yueOHO-
HCCIIEI0BAaTENbCKast TeMa packpbiTa Ha 85-100 %)

3-4 pedepar BHINOTHEH HA CpelHEM YpoBHE (YueOHO-
HccaeaoBarenbekas TeMa packpbita Ha 84-70 %)
1-2 pedepar BHINOTHEH Ha HU3KOM YPOBHE (TPaBUIIBHBIE OTBETHI JAHBI
Ha 69-50 % BompocoB/3a1a4)
0 pedepar BHINOIHEH Ha HEYJOBJICTBOPUTEIHHOM YpOBHE (yueOHO-

HCCIIeIoBaTeNbCKas TeMa packpbita Huxe 50 %)




Tabmuna 2.5 — Kpurepuu u IIKajga OIEHUBAHUS IO OILIGHOYHOMY MaTepHualy
«3apaum»

[Ixana oueHuBaHUA Kpurepuii onieHuBaHusA

2 pelIeHne 3a/1auy PeICTaBICHO HA BBICOKOM YpOBHE (00ydaromuiics
BEPHO W B TIOJIHOM Mepe OTBETHJ Ha IOCTABJICHHBIC BOIPOCHI,
apryMEHTHPOBAHHO TOSICHUJI CBOE pEIICHUE, MPHUBEN MPOQUIbHBIC
TEPMHHBI U JTaJl UM OIIPEACICHUS, U T.11.)

1 pelIeHne 3a1a41 MPEICTABICHO Ha CPEeJHEM ypOBHE (00ydJaromuiics
B ICJIOM BCPHO OTBCTUJI Ha IMOCTABJICHHBLIC BOIIPOCHI, OOIYCTHB
HEKOTOPbIE HETOYHOCTH, U T.II.)

0 peleHne 3a/1a4M MPEICTaBIeHO HAa HU3KOM YpOBHE (00ydaromuiics
A0IYCTHJI CYHICCTBCHHBIC HCTOYHOCTH, OHH/I6KI/I, KOTOPLIC IMOBJIUAIN
Ha pe3yabTaT MW T.L); Ha HEYJOBJICTBOPUTEIBHOM YpPOBHE
(oOy4aromnuiicss HEBEpHO PEIINII 3aa4y); WM HE PEIINI BOBCE

Tabnmuna 2.6 — Kputrepun u mikana OIEHMBAHUS IO OIEHOYHOMY MaTepuany
«KoHTposbHast paboTay

[IIxana oueHnBaHUsA Kpurepnii onieHuBanus
(nHTEpBAN OAIIOB)
5 KOHTpOJIbHAsi pab0oTa BBIIOJIHEHA HA BBICOKOM YPOBHE (IIPaBUJIbHBIE
otBeThI 1aHbl Ha 90-100% BompocoB/3a1ay)
3-4 KOHTpOJIbHasi pa00Ta BBIIOJIHEHA HA CPEIHEM YPOBHE (IIPaBUIIbHbBIE
OTBETHI AaHbl Ha 75-89%Bonpocos/3agaq)
1-2 KOHTpOJIbHAast pa0oTa BBIIIOJIHEHA HA HU3KOM YpOBHE (TIpaBUJIbHBIE
OTBETHI J1aHbl Ha 60-74%Bonpocos/3aaau)
0 KOHTpOJIbHast pa00Ta BBINOJIHEHA HA HEYAOBIETBOPUTEIEHOM

ypoOBHe (IpaBUJIbHBIE OTBETHI 1aHbl MeHee ueM 60%)




3. [lepevyeHb OLIEHOYHBIX MATEPHAJIOB

No /it HanmenoBanue Kparkas xapakTepucTHKa OLIEHOYHOTO [IpencraBinenue
OLICHOYHOT'O MaTepuaia OLICHOYHOT'O
MaTepuaia MaTepuaia

1. | Ompoc CpencTBo KOHTPOJIS,, OpPraHM30BAHHOE KaK Bomnpocs o
crienuanbHas 6ece1a mpenoaBaTes ¢ TemMam/paszzenam
00y4aromuMcsl Ha TEMBbI, CBSI3aHHBIE C yueOHOU
M3y4yaeMoil yueOHOM NUCIUIUTMHOMN, U JHUCUUATUIUHBI
paccuuTaHHOE Ha BBIICHEHHE 00beMa 3HAHUM
oOyuarolerocs 1o yueOHol JUCUUILUIMHE UITH
oTmpeieiecHHOMY pa3zieny, TeMe, podieMe u
T.I0.

2. | Tectpl CucreMa CTaHIapTU3UPOBAHHBIX 3aJaHHIH, @DOHJ TECTOBBIX
MI03BOJISAOIIAs aBTOMATU3UPOBATh NPOLIEAYPY | 3aJaHU
M3MEpEHUS YPOBHSI 3HAHUM U yMEHHM
00yyJaromerocs.

3. 3agaun CpencTBo NpoBEPKH, MO3BOJISIONICE KomiuiekT 3amau
OIICHUBATH U TUATHOCTUPOBATH 3HAHHE
(dakTrdeckoro mMarepuaia (6a3oBbie MOHATHS,
ITOPUTMBI, (DaKThl) U YMCHHE CHHTE3UPOBATh,
aHaJIM3UPOBATh, 000011aTh PAKTUUECKHUH U
TEOPETUYECKUI MaTepHall ¢
dbopMyIupoBaHHEM KOHKPETHBIX BHIBOJIOB,
YCTaHOBJICHUEM MIPUYUHHO-CJIEICTBEHHBIX
CBs3eH

4 | KonTponbHas CPENICTBO MPOBEPKU YMEHUN TPUMEHSTH KOMILJIEKT

pabota MOJTyYEHHbIE 3HAHUSA JUIs peLlIeHUs 3a/1a4 KOHTPOJIBHBIX

OTpeIeNIEHHOTO TUIIA TI0 TEME, pa3Aeny Uiu 3aJlaHuil 1o
y4eOHOM TUCIHUILINHE. BapHaHTaM

5. | Pegepar [TpoaykT caMmocTOsTENHHON pabOTHI CTyA€HTa, | Tembl pedepaToB

MIPEJICTaBIISIIOIINI cOO0M KpaTKoe U3JI0KEHNE
B [IMCbMEHHOM BH/I€ TIOJIYYEHHBIX
pE3yJIbTaTOB TEOPETUYECKOTO aHAIN3a
ornpezeieHHON Hay4HO (yueOHOo-
HCCIIEI0BATENBCKOM ) TEMBI, I/I€ aBTOP
PACKpBIBAET CYTh MCCIIEyEMON IPOOIIEMBI,
IIPUBOJUT PA3JINYHbIE TOUKHU 3PEHMSI, & TAKKE
cOOCTBEHHEBIE B3TJI1AbI HA HEC.

IlepeyeHb BONPOCOB /141 Onpoca:
Monayas I. OcHoBbl Tenioo0Mena. TennonpoBoaHOCTH

l.

ARG

OCHOBHBIC TIOHATHS U OIpEACIICHUA TCOPUU Tenao0o00MeHa. HpOCTI)Ie BHUBI

TeImI000MeHa.

Yo Takoe TeMIlepaTypHOE MOJIE U TPAUEHT TEMIIEPaTyphl, €AUHULIBI U3MEPEHUs?
HccnenoBanue TeMIoNpoBOAHOCTH. 3akoH Dypbe.

®dusndeckuit cMbICT KO PUIMeHTa TETIOMPOBOTHOCTH.

Yo Takoe TEPMUUECKOE CONIPOTUBIIEHHUE IIPH TEIJIONPOBOJHOCTH ?
TermmonpoBOAHOCTh MJIOCKOW OHOCIOMHON CTEHKH MPHU CTAllMOHAPHOM PEXKUME.
TennonpoBOAHOCTH MJIOCKON MHOTOCIIOWHOM CTEHKH IIPU CTALlMOHAPHOM PEXKUME.




8. TenmonpoBOAHOCTh HUIUHIPUYECKON OJTHOCTONHON CTEHKH MPU HECTAITMOHAPHOM
pexume.

9. TemnonpoBOAHOCTh HMJIMHAPUYECKON MHOTOCIIOMHOW CTEHKH MPU HECTALIMOHAPHOM
pexuMe.

10. KakoBbI rpaHUIlbl U3MEHEHUS TETUIONPOBOJHOCTH ISl METAIIJIOB, U30JISAILIMOHHBIX
MaTepHualioB, CTPOUTEIILHBIX MAaTEPUAIIOB, )KUIKOCTEH U ra30B?

11. I'panunbl 3HaYeHUs KOd(DPHUITMEHTA TETUIOPOBOIHOCTH U30ISAIIMOHHBIX MAaTEPUATIOB?
IIpumepsl.

12. Ot xakux GaKkTOpOB 3aBUCUT 3HAUYCHHUE KOI(PPHUITMEHTA TEIIONPOBOTHOCTH?

13. YeM oTIM4YarOTCs YCIOBUS OAHO3HAYHOCTHU ISl CTALIMOHAPHOTO U HECTAIMOHAPHOTO
PEKUMOB?

Moayas I1. KoHBeKTHBHBIN TeM1000MeH U TeIJIOBOE U3JIyUYeHue

14. Onpenenenne «KKOHBEKTHBHBIN TETIOOOMEH.

15. 3akon HerotoHa- Puxmana.

16. Yto Takoe ATMHAMUYECKUN TTOTPAHUYHBIN CJION U TETJIOBOM MOTPaHUYHbBIN CIION?

17. ®dusnueckuii cMbich ko3P duimenTa rerooraayn. OT Kakux GakTopoB 3aBUCUT
3HaueHUE KO3PPUIMCHTA TETUIOOTIAuH?

18. Tloyemy UCTIONB3YIOT TEOPUIO TO100MS, TEOPEMBI 01001 ?

19. Yto Ha3bIBAIOT MOJICTUPOBAHUEM?

20. YTo Ha3BIBAIOT YCIOBUSAMH OJHO3HAUYHOCTH U Kakue (PakTopbl K HUM OTHOCSTCS?

21. Kakue KpuTepuu U SIBICHUSI MOTYT OBITh TIOZJOOHBIMH?

22. YTo Ha3BIBAIOT KPUTEPUAMU 11010015, HOpMYIIBI 1 0003HaYeHHE?

23. ChopmynupoBaTh TPH TEOPEMBI TOT00HS.

24. Kakue KpuTepuu Ha3bIBaloOT onpeaensionmmu’? [Ipusectu npumep Takoro KpuTepusl.

25. Yrto Takoe MeTo 1 MPUOIMKEHHOTO MOJICIIMPOBAHUS U B YEM €T0 CYIIHOCThH?

26. Kakue kpuTepun OTHOCAT K KPUTEPUSAM TETI0BOro noaoous? Mx obo3HaueHue u
CMBICII.

27. YTo Ha3bIBAIOT KPUTEPUATIbHBIM ypaBHeHUEM? [IpuBecTH KpuTepruaibHOE ypaBHEHUE B
oOuiem BHIE.

28. IlpuBecTu ynpoIiieHHbIe KpUTEpUaIbHbIe YPAaBHEHUS AJIs1 BEIHYKJACHHOTO M CBOOOTHOTO
JIBMOKEHUW CPEJIbI.

29. KakuM COOTHOLIEHUEM YUUTHIBAIOT HAMPABIEHUE TEIJIOBOTO OTOKA?

30. Yro BimsieT HA BOBHUKHOBEHHE CBOOOTHOM KOHBEKIIMH CPEJIbI B TIpollecce
TerooomMeHa?

31. Kakue ocoOeHHOCTH TEII000MEHa y HarpeToi MOBEPXHOCTHU IJIUTHI B HEOTPAaHUYEHHOM
IIPOCTpaHCTBE?

32. Onucatp X07 Mpoliiecca TErIoo0MeHa MNPy BhIHYX/ICHHON TeueHHs )KUKOCTH B TpyOax.
Ot kakux (paKTOPOB 3aBUCUT ITOT Mpolecc?

33. YUrto Ha3bIBAIOT KUTIEHHEM B OOJIBIIIOM 00BEME U B MOTOKE?

34. Kakue CymecTBYIOT peKHMbI KUTIEHUSI M X 0COOEHHOCTH? UTO HAa3BIBAIOT KPU3HCOM
KUIICHUS?

35. UTo Ha3bIBAIOT KPUTHUYECKUMU NTapaMETPAMU COCTOSHUSA MPU KUTISTYCHUU?

36. Onucate mporiece Mmy3pIphKOBOTO KUTIEHUS B 00JIBIIIOM 00BbeMe. PexuMbI KUTICHHS.

37. Kakue ycinoBus HyKHBI JiIsl BO3BHUKHOBEHUS U CYILIECTBOBAHMSI MMY3bIPHKOBOTO mapa?

38. UTo Takoe MUHUMAIbHBIN KPUTUYECKUI AUAMETP MapoBOro my3bipbka? OT 4yero o
3aBUCHUT U KaK €r0 ONpeaestor?

39. Ot 4yero 3aBUCUT MAKCUMAaJIbHBIN JUAMETP MApOBOT0 MYy3bIPbKa MPHU KUIIEHUHU BOJbI B
60sb1IOM 00BEME U KaK €ro ONpPeIeIuTh?

40. Ot xakux (aKTOpOB 3aBUCUT UHTEHCUBHOCTH TEILJIOOTIaYH MPU KUIIEHUH BOJIbI B
00JBIIOM 00BEME U KaK OHU BIIHSIOT Ha mpoiiecc?

41. Craguu KUTIEHUS KUJIKOCTH B TpyOax. [Ipoananu3upoBaTh uX.



42.

43.

44.
45.

46.
47.

48.
49.
50.
51.
52.
53.
54.

55.
56.
57.

58

60.
61.
62.
63.
64.
65.
66.
67.

Kputepranpable ypaBHEHHUE IS pacdyeTa TEIUIOOTIa4M B KUIIAIIEH )KUAKOCTU B
0onbiioM o0beme. [Ipoananu3upoBarh ux.

Kpurepranpable ypaBHEHUE 71 ONIPEAEICHUS TEIJIOOTAAYH IPU KUIIEHUU BOJIbI B
TpybOax. Ilpoananu3mpoBarh uX.

VYci0BUs BOSHUKHOBEHUS IUIEHOYHOI'O KUIICHUS.

[Tpoananu3upoBaTh XapakTep U3MEHEHHUS TEIJIOBOTO NMOTOKA M KOA(pPHUIMEHTA
TEIUIOOTAA4YH OT TEMIIEpaTypPHOr0 Haropa Ipu KUIIEHUH BOABI B YCIOBHSIX CBOOOJHOM
KOHBEKIINH.

@DaKTOopHl, BAUAIOIUE HA UHTEHCUBHOCTD TEIUIOOTAAYX IIPY INIEHOYHOM KHUIICHHH.
[TpuBectu popmyisl 1uist onpeneneHus K03 UIMeHTa TeI00Tauu s pa3InYHbIX
CJIy4aeB INIEHOYHOI'O KUIICHUS.

KakoBa npuposa sHepruu u3inydeHus?

Kakue BeInUMHBI XapaKTepU3yIOT 3JEKTPOMAarHUTHbIE KoJieOaHus?

Knaccugukarus 37eKTpOMarHUTHBIX KOJIeOaHHIA.

Kakue yun umMeroT cBOMCTBO NepeaaBaTh SHEPTUIO B (hOpME TEIUIOTHI?

Ha xakue cocrapisromue pazaensercs najarolas JIyqnucTas S3Heprus’?

Yo Ha3bIBAIOT MOIJIOIIAIOLIECH, OTpaXKarollel 1 MPOIyCKaeMol ClIOCOOHOCThIO Tea?
Uto Ha3bIBAIOT a0COIIOTHO YEPHBIM TEJIOM, a0COIIOTHO OEIIBIM, 3epKaJIbHBIM U
abCOJIIOTHO MTPO3pauHbIM?

Kakue criekTpsl U3Iy4eHus! TBEPABIX U ra3000pa3HbIX Tei?

YTo Ha3bIBAIOT U3IyYaTeIbHOMN CIOCOOHOCTBIO Tesa?

UTo Ha3bIBAIOT CHEKTPAIbHON IVIOTHOCTHIO U3JIy4eHuUs?

. UTo Ha3BIBAIOT CEPBIMU TEJIAMU?
59.

[ToTtok 3¢ (heKTUBHOTO U3TyUEHUS U €T0 MJIOTHOCTb. Pe3yabTupyromumii moTok
U3ITy4EHUS.

3akoHn [lnanka u ero rpadgudeckoe nzodpaxeHue.

3akoH Buna u 3akon Credana - bonbimana.

UTto Ha3bIBAIOT CTENEHBIO YePHOTHI Tena? CBOHAS CTENIEHb YEPHOTHI CUCTEMBI.
3akoH Jlambepra.

3akon Kupxroda u ero anamus.

TemIoBoi MOTOK U3JIy4EeHUS MEXY IBYMs CEPBIMU MIOBEPXHOCTIMM.

C Kako# 1ebI0 UCTIONB3YIOT AKpaHbl? DOPEKT OT MPUMEHEHHS YKPAHOB.

YeM 00yCIIOBICHO U3ITyUeHHsI ra30B?

Monayas I1I. Tensionepenauya

68.

69.
70.
71.
72.
73.

74.
75.

76.
77.

78.

VYpaBHEHHE TeIIONepeaaul, TEMIIEpaTypHBId HAamop MW €ro HW3MEHEHUue BJOJIb
MOBEPXHOCTHU TEINIOOOMEHHHKA.

Knaccudukanus TerniooOMeHHBIX anmapaTos.

OcoOeHHOCTH KOHCTPYKIMU TutacTUHYAThIX TOA: mpenMyIiecTBa U HETOCTATKH.
OcobeHHOCTH KOHCTPYKINH cUpadbHbIX TOA: mpenMyIecTBa U HEAOCTATKH.
Ocob6enHoct KOHCTpYKIMH TpyOuaTeix TOA: mpenMyIecTBa U HEOCTATKH.
KoHCTpyKTHUBHBIE  CXeMbl  TEIJIOOOMEHHHKOB, OCHOBHBIE  CXEMbl  JBM)KECHHUS
TEIJIOHOCHUTEIIEH.

YpaBHeHUs [IJ1s TETIJIOBOTO pacyeTa TeMJI000OMEHHUKOB. Y paBHEHHE TEIJIOBOTO OajaHca.
PacxonHasi TEMI0EMKOCTh TEIUIOHOCUTENEH M €€ CBSI3b C M3MEHEHHEM TEMIIepaTypbl
TEIJIOHOCUTEJIS B arapare.

CpenHuii TeMnepaTypHblid HAop.

Kak ycTaHOBUTH KOHEUHBIE U HAMTH CpeaHne apu(pMETUIECKIE TEMIIEPATy Pbl
TEIJIOHOCHUTEJIEH B TETJIOOOMEHHBIX armaparax’?

OnpeneneHue mnepenajgoB TEMIIEpaTyp TEIUIOHOCUTENEW il pa3HBIX CXEM HUX

B3auMOJIeNCcTBUS. BOAIHON DKBUBAJIIEHT



79. Tunel  TEIJIOBOTO pacyeTa TEIJIOOOMEHHBIX  ammapaTroB: KOHCTPYKTHBHBIA |
MTOBEPOYHBII.

80. OcoOeHHOCTH TOBEPOYHOIO pacueTa TeII000MEHHHKA.

81. OueHka cpelHero TeMIepaTypHOro Hamopa U ee UCIoIb30BaHHe.

82. 'mapoauHaMUUYECKHi pacyeT TeII000MEHHHKA.

83. OmpeneneHre TUAPABINYECKUX CONPOTUBJICHUA U TMOJHOTO TNAJACHUS JIaBJICHHS
TEIUIOHOCHUTENIEH B ammapare

Moayas IV. MaccooOmen

84. O6mas xapakTepuCTHKa U KiaccuuKalys MacCOOOMEHHBIX MPOIIECCOB

85. luddy3us B OMHAPHBIX CMECSX.

86. [InotHOCTH MU Py3uoHHOTO MOTOKA Macchl. 3akoH Duka.

87. Uro takoe korhdunueHt nuddyzun?

88. OmpeneneHue «MaccooTaayay, «kodGPUIMEHT MaCCOOTAAYN.

89. Urto Takoe «cTepaHOB MOTOK OKOJIO MOTYIPOHUIIAEMON TOBEPXHOCTH?

90. Cuctema muddepeHIHaTbHBIX YPaBHEHUH TEII0 U MAacCOOTAayH. TpoiHas aHAJIOTHS.

91. Termmo u MaccooTAauya MpH KOHJEHCAIMU Tapa U3 Mapora3oBoil cmecu. PacuerHbie
YpaBHEHHS.

92. YpaBHenue Mepkensi.

TecTOoBBIE 3a]aHUA:

1. K mpem npocmulm 8uoam menioooMeHa OMHOCAMCA!

a) TeTJIONPOBOIHOCTD, TEIJIOOT/Aaua, TeIJIonepe1aya;

0) TETIONPOBOIHOCTH, KOHBEKTUBHBIN TETJIOOOMEH, TEIIOBOE U3IIYUCHHE;
B) TEILIOMPOBOIHOCTD, TEMJIOOTJa4a, KOHBEKTUBHBIN TEMJI000MEH;

T') TEIUIO0T/Ia4a, TETUIOBOE H3TyICHHE, KOHBEKTUBHBIN TEITIOOOMEH.

2. Ilpoyecc nepedauu menna om OOHUX MAMEPUATLHLIX MeNl K OpyeumM 8 obujem ciyuae
HA3b18AEMCAL:

a) TETJIOBBIM M3JTYUCHHUEM;

0) TeII00TIaYCH;

B) TEIJIONPOBOIHOCTHIO;

T') TeIUIoNepeIauei.

3. Tennonposoonocmuio Ha3vl6aAOM HPOYECC:

a) Tepeavy TeIUIOTHl B Ta30BBIX Cpeliax;

0) mepesayy TEIUIOTHI B CTAIIHOHAPHBIX TEMIEPaTyPHbIX HOJIIX;

B) MOJIEKYJSIPHOTO II€pEeHOca TEIUIOTHl B CIUIONIHOM cpene, OOYCIOBICHHBIH HAJIMYHEM
rpaJiieHTa TeMIepaTyphbl;

T') IepeHoca TEIJIOTHl B BaKyyMe.

4. Eounuyeii usmepenus menionpo8oOHOCMU MAMEPUANO8 A81AeMmCs:

Bm
a) ———;
M- K
B
6) 1



5. Ecnu memnepamypa 60 6cex mouykax npoCmpancmed He U3MeHsemcs ¢ meyeHuem 8pemeHu,
Mo memnepamypHoe nofie Ha3vl8aemcs.

a) OJTHOPOJTHOE;

0) paBHOBECHOE;

B) CTaI[MIOHAPHOC;

r) o0BeMHOE.

6. H3omepmuyeckas nogepxHocms - 5mo:

a) FTEOMETPUYECKOe MECTO TOUYEK, TEMIIepaTypa B KOTOPBIX HE OJIMHAKOBA
0) reoMeTpUYECKOE MECTO TOYEK, TEMIIEPATypa B KOTOPBIX CTallMOHAPHA

B) T€OMETPUYECKOE MECTO TOUEK, TEMIIEpaTypa B KOTOPBIX OJUHAKOBA

I') FEOMETPUUECKOE MECTO TOYEK, TEMIIEpaTypa B KOTOPHIX HE CTallMOHApHA

7. Hecmayuonapnoe mpexmepnoe memnepamypHoe noie ORUCLIGAEMCS — CLEOVIOWUM

VPaBHEeHUeM:
a)t=1(x,y,2);
0)t=1(x,1);

B) t=1(x,y, 1)

nNt=£f(x,y,z, 7).

8. Kakoe Hanpasnenue umeem 6eKmop YOeEIbHO20 MENI06020 HNOMOKA NO  3AKOHY
menionpogooHocmu (3axon Pypve):

a) HaTpaBJICHUE, EPICHANKYIISIPHOE BEKTOPY I'PaJHeHTa TeMIIepaTyphl;

0) HampaBJieH POTHUBOMOJIOKHO HAIIPABICHUIO BEKTOpA IPaJUeHTa TEMIIEPATYPHI;

B) COBIIAJIAET C HANPABJICHUEM BEKTOpPA TPaIMeHTa TEMIIEPATyPHI;

I') HE CBS3aH C BEKTOPOM I'paJIu€HTa TEMIIEpaTyphl.

9. Bexmop memnepamyprozo zpaduenma (grad t) nanpagien no HOPMAIU K U30MEPMUUECKOU
NOBEPXHOCMU 8 COPOHY ...

@) yBEIINYEHUS TEMIIEPATYPBI;

0) yMeHbILIEHUs TEMIIEPaTyphl;

B) IIOCTOSIHHON TEMIIEPaTYphl;

') HE HalpaBJieH M0 HOPMAJIH.

10. Coenacno 3axony @ypove, 6eKmMop y0eibH020 Men108020 NOMOKA ...

2) q=aAT;
5) q=—grad T;
) q=—grad7;
5 q=§At

11. Kakas 3asucumocmsv onucvigaem CmMayuoOHapHoe mpexmepHoe memnepamyprnoe none?
a)t=f(x,y,2)



0)t=1(x, 1)
B)t=1(X,y, 1)
nNt=1f(x,y,z 1)

12. B memannax nepedaua meniomul OCYywecmeisiencs 3a cuem:
a) KoJieOaHU MOJICKYJISIPHON PEIICTKH;

0) Kosie0aHUN MOJIEKYJI B MEKMOJIEKYJISIPHOM MTPOCTPAHCTBE;

B) CBOOOJTHBIX AJICKTPOHOB;

') CBOOOJHBIX aTOMOB.

13. B srcuoxkocmsax nepedaya meniomul 0CyWecmensemcs 3a cuem.:
a) KoJieOaHWM MOJICKYJISIPHON PEIICTKH;

0) Kosie0aHU MOJIEKYJI B MEKMOJICKYJISIPHOM ITPOCTPAHCTBE;

B) CTOJIKHOBCHHE MOJICKYT,

T') COMPUKOCHOBEHUS CBOOOTHBIX MOJICKYIL.

14. Benuuuna pasnas Konuuecmey meniomol, npoxoosuyell yepes cmenky niowaovio 1 m° 3a
epemsi 1c nasvieaemcsi:

a) TEPMUYCCKHM COTIPOTHUBIICHHEM CTCHKU;

0) K03 HUIIHUEHTOM TeIUIoNepeayH,

B) IUNIOTHOCTBIO TEIUIOBOTO MOTOKA;

I') MOIITHOCTBO TEIUIOBOTO MOTOKA.

15. Konuuecmeo mennomol, omoagaemoe uiu NpUHUMaemoe no8epXHOCmvio CMeHKU NI0uaobo
F 3a epems t = Ic nazvieaemcs:

a) IUIOTHOCTBIO TEIIOBOTO MOTOKA;

0) TETUTOBBIM MTOTOKOM;

B) TEPMUYECKUM COMPOTUBIICHHUEM;

) K03 (PULIHEHTOM TeIUIoNepeauH.

16. Konuuecmeo mennomol, omoagaemoe uiu NPUHUMaemoe n08epXHOCMbio CMEHKU NIOWA0bIO
F 3a epems t nasvieaemces:

a) MJIOTHOCTHIO TEILIOBOTO MTOTOKA,

0) TEITIOBBIM TIOTOKOM;

B) KOJIMYECTBOM TETUIOTHI, TIPOIIC/IINM Yepe3 CTEHKY;

T') TEPMHYECKUM COMPOTHUBIICHUEM CTCHKHU

17. Kax usmensemcs koaghguyuenm menionposoonocmu 0711 boavuuncmea memanios (Al, Mg,
Zn, Fe u m.o0.) ¢ nosvluenuem memnepamypuol?

a) HE U3MCHSICTCS;

0) yMeHbIIIaeTcs;

B) YBEJIMYMBACTCS;

') CBOI BapuaHT.

18. Kaxoii memann umeem naubdonee 8vicoxuti Koagpuyuenm menionpogoonocmu (A ~410 Bm
/ (m*K))?

a) cepebpo;

0) 30J10TO;

B) UHCTasi MEIb;

T') AJUTIOMHHHH.

19. Pasmecmume mamepuanul 8 nopsioke ygeauyeHus Kodgpuyuenma menionpogooHoCmu.



a) CTEKJI0, MUHEpaIbHas BaTa, CTallb, IECOK BJIAYKHBIN;
0) MHHEpalbHas BaTa, MECOK BJIAYKHBIM, CTEKIJIO, CTalb;
B) MUHEpaJIbHas BaTa, CTEKJIO, IECOK BJIIAKHBIHN, CTAJIb,
I') IECOK BJIAXKHBIN, CTaJlb, MUHEpAJIbHAS BaTa, CTEKJIO.

20. Ilnomnocmv mennogoco noOmoxa npu nepe()aqe menJjiomaol menﬂonpoeodHocmbio
onpeaeﬂﬂemc;z U3 evblpasicenust.

a) g=a-(t-1);
) =" s

4
T

B) g=c.| - |3
qC(lOO]

r) Q=c-m-({—t,)-

21. Konuuecmeo meniomsi, nepedaHHoe yepes NI0CKY0 0OHOCIOUHYI0 CIEHK)
MeENIONPOBOOHOCbIO, ONPENEISIENCs U3 GbIPANCEHUSL:

A
a) Q:E'(fl—tz)'F'f;

6) Q=(t ~1,)- F-7
B) Q=a-(t1—t2)-F-2';

T 4
r) Q_C-(mj For.

22. Tepmuueckoe conpomugnenue 0OHOCIOUHOU NIOCKOU CIMEHKU ONPeOeislemcsl:

a) p=1;
a
no.
6)R=zil;
1/1.
i
B) p= L9
a A
F)R:é.
A

23. Ilnomnocmes mennioso2o nomoxa 6 cmayuoHapHom noJie onst menﬂonpoeodHocmu
07’1p€()€]l}l€m0ﬂ 8blpAJNCEHUCM !

a) g —_ T
)qT_ AepadT

0) pC TC4T%4
=20 100 (100 | |

B) 7 _—_ T
)qT_ Aepa()T’

F) q_T :_Z'ngaa/T .

24. Konuuecmeo meniomol, nepeoanHoe CIOHCHbIM MeNIONEPEHOCOM, ONPeOensiemcst no
Gopmyne:
a) q):knaﬂ '(tl _t2)'F >

6) Q:kno,u '(tl _t2)'F'T;



4.
o

h—h
rQ=-1"2.F.¢
) Q R

B)Q: (tl_tz)'F'T;

25. Tepmuueckoe conpomuenenue ClojicHOMy MenionepeHocy onpedensaemcs no Gpopmyie:
1 o6 O 0, 1
a) Ry, =— +—+—2+.1
a A A n
o 0, O 0,
6) Rogy =+ +2+.. -1,
Ay

Ao A

5 R=Lomw
@ 5

b

12%)

r) R:l.

26. Koaghpuyuenm mennonepedauu CroAHCHbIM MENIONEPEHOCOM ONPEOensiemcst no opmyie:

A
a) k=—;
) o
1
0) k=—;
) R
B) kﬂOﬂ:L’
R}’lOﬂ
T) kzl.
a

27. Tepmuueckoe conpomuenenue MHO20CIOUHOU CIEHKU Onpeoelsiemcs no gopmyne:

a) R=—;
o
no4s.

o) R=3-1;
1 /1,'
A

R=—;

B) 5

F)R:CDOMP.
(0]

28. KonsekmugHvlM menio0OMeHOM HA3bIBAOM NPOYecc NepeHoca meniomal:

a) 00yCJIOBJICHHBIA HAIMYUEM TpaIuE€HTa TEMIIEPaTypPhl;

0) B CTallMOHAPHBIX MOJISIX;

B) B BaKyyMEe;

T') OCYILECTBIIIEMBIN TOJBIKHBIMUA 00beMaMH (MAaKPOCKOITMUECKUMHU JIEMEHTAMU CPEJIbI).

29. Ce0600Has1 KOHBEKYUS BOZHUKACN 3d CHENL:

a) IEHCTBUS CTOPOHHUX BO30OYAMTENCH Hacoca, BEHTHIIATOpA | JIp.;

0) pa3HUIIBI TUIOTHOCTU HATPETHIX U XOJOIHBIX TIOTOKOB CPEIbL;

B) OJTHOBPEMEHHBIM BO3JICHCTBUEM PA3HHIIBI TEMIIEPATYP U CTOPOHHHUX BO30YIUTEIICH;
T') UCKITFOUYUTENBHO TIPUPOTHOE SBIICHUE.

30. Uumencuenocmo KOHBEKMUBHO20 MENI00OMEHA usmepsemcst.



31. UnmencusHocms KOHBEKMUBHO20 MENI000MeHA OYeHUBAEMCA:
a) K03 (HUIIMEHTOM TEIIOTIePeIauH;

0) K03 (HUITUEHTOM MOTIIOMICHHUS;

B) KO3()(PHUITMEHTOM HHTCHCUBHOCTH TEINIOOOMEHA,

) KOOQPHUIHEHTOM TEIIO0TIauH.

32. Typbynenmuoe osudicenue cpedbl 6O3HUKAEN 30 CUEMm:
a) MOCJIONHOTO0, CTPYHHOTO MepeMEeIeHUS YaCTHIl;

0) BUXpPEBOTO JIBUKEHUSI TOTOKOB BO/IBI;

B) MO/J] BO3/ICHCTBUEM TypOyIH3aTOpa;

T') HCKITFOUUTEIIBHO TIPUPOIHOC SIBJICHHE.

33. B npoyeccax koneekmugHo2o meniooomena kpumepui Hyccenoma (Nu) aensemcs.
a) ONpPEeeISIIOIINM;

0) HE OmpeIeIIeMbIM;

B) OIpeesIeMbIM;

T') HE UCTIOJIb3YETCS.

34. Kpumepuanvnoe ypasHeHue, onucwigaiowee npoyeccbl MmMenioooMena 6 c80000HO
KOHGEKYUU, UMeem uUo.

a) Nu = f (Gr, Pr);

6) Nu =f (Re, Pr);

B) Nu = f (Rem, Rer);

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

35. Ilnomnocmov mennoo2co nomoka 6 CmMayuoHapHoOM noiie 0J151 KOHBEKMUBHO20 MENI000MeHd
HAX00AMCs U3 6blpAINCEHUA.

y)
a) q, __ a0 1
0) q_Kza-(Tc—TM);
B) Tr=a-A, 0T

r) C_]K =a'F'(Tc+T9fc)'

36. Tennoeoti nomok npu nepeoay meniomvl KOHEEKMUEHbIM CNOCODOM ONpeoeniemcs Kax:
a) P=a-(t,, —t,)F;
4
1

0) d=C, -¢-| —
) %1100

2



B) D = (t1+t2)F’
Rcm

F) q):kHOJ'I (tl-t2)F

37. Koauuecmeo menJjioniol, omoasaemoe U npuHumaemoe noeePXHocnbio CMEHKU, npu
KOHBEKMUBHOM Menioobmene onpedeﬂﬂemc;z eblpadstceHuem.

h—h
a :—.F.z-;
) Q R

nou

6) 0=% (4 ~12)-F v

B) Q=a-(t,, —t,) F-7r;
r) Q:knOﬂ'(tl_tZ)'F'T-

38. Tepmuueckoe conpomusienue KOHBEKMUBHOMY MENI00OMeHY Onpeoensiemcs no opmyine:

a) R—L,
knm

6) R=2
A

B) R—l
o

P R=——
koﬁu;

39. Kakoti pazmep npuHumaemcs Oas YUIUHOPUYECKOU mpyobl, 000V8AEMOU HAPYHCHLIM
8030yX0M, 8 Kauecmee onpeoesoweo pasmepa?

a) IJIMHA TPYOHI;

0) BHYTpEHHUH 1uameTp TpyObl;

B) BHEIIHUN JUaMETp TPyObI;

I') CPEIHUNA JUAMETP.

40. Kaxoti ¢puzuueckui cmoien yucaa Ilpanomus pagrnoco eounuye Pr = 17

a) TUAPOIMHAMUYECKU I MOTPaHUYHBIN CJION YMCIEHHO paBeH TEIIOBOMY OTPAHUYHOMY CIIOIO;
0) TUaPOAMHAMHYECKHUI MOTPAHUYHBIH CIO0I OTCYTCTBYET;

B) TEIJIOBOW MOTPaHUYHBIN CIONH OTCYTCTBYET;

I') TEIUIOBOM MOrpaHUYHBIN CJIOM BO MHOTO pa3 MPEBbIIAET THIPOANHAMUYECKUI MOrpaHUYHbINA
CJIOH.

41. Ilo abcontomuomy 3HauweHuro Kod3pduyuenm menioomoayu 0as mpyod, pacnoiOHCeHHbIX 8
WAXMAMHOM NOPAOKE, ...

a) Oompmie koddpdunueHTa UIg  TpyO, PACIONONKEHHBIX B  KOPUJOPHOM  MOPSIKE;
6) M™enbie kodpduuueHnta A TpyO, pACIONIOKEHHBIX B KOPUAOPHOM  IOPSJIKE;
B) paBeH 10 3HAYCHUIO KOA(DPUImeHTy ajst TpyO, pacronoKEHHBIX B KOPHIOPHOM MOPSIKE;

42. Ha noeepxnocmu mpy6bz, I’lOKplelOﬁ MOHKUM C1OEM CMA3KU, MOMHCENT UMEMb MeCno MOoJlbKO
a) IIJICHOYHO — Kall€JIbHasA KOHACHCALlUA BOAAHOIO ITapa,

0) KamnesbHasi KOHJICHCAIUs BOJSHOTO 1apa;
B) IJICHOYHAsl KOHJICHCALUS Tapa.



43. Kakum obpazom HeobOX00UMO YyCmanoeums mpyoObl meniooOMeHHUKA, 4modvl yeeiudums
Ko3ghpuyuenm menioomoauu?

a) noj yriaom 45 °;

0) rOpU30HTAIBHO;

B) BEPTUKAJIBHO;

r) moj yriaom 30 °.

44. Kak e1ustom HeKOHOeHCUpyemble 2asvl (6030YX) 8 nape Ha npoyecc KOHOeHcayuu?

a) He BIIUSIOT;

0) TerooTaa4a CHUXKACTCS, TaK KaK HEKOHICHCHUPYEMbIE r'a3bl MPEMSTCTBYIOT MPOIBUKECHUIO
napa K CTeHKaM;

B) KOO PUIMEHT TEIUIOOTJA4YH YBEIUYUBACTCSI.

45. Kax onpedensemcs yoenbHblll Meniosol NOMoK, NepeHoCUMblll Menionpo8oOHOCHbIO?

a)q=At/R;
6)Q=/1F£-T'
An
6)@=F£l;
1)
)0 ﬂAt
2)0=1tA—.
1)

46. Kax onpedensemcsi meniosou NOMOK, NEPEHOCUMbBIU MENIONPOBOOHOCMbIO  Yepes
MHO20CIOUHYIO NIIOCKYIO CIEHKY?

a) D=1-F Al
gi
i=1 A;
6 b=l .
$ 0
i=1 4,
6) @ = Al T,
$0
i=1 A,
2) = Al :
$0
i=1 A

47. Kak onpedensemcs meniogoti NomoxK, npoxooumslii yepe3 YuiuHOPU4ecKyro MHO2OCIOUHYIO
CMeHKy?

A
a) = !

L, dy

24 d,



6) = ,
g L din
G240 d,
o B = 27t
ii di+1
i= 1/1 di
e A
g L din
=124, d,
48. Yucno mennosozo noooous Hycceroma smo:
a) Nu = a—d ;
A
[
6) Nu= ﬁ
A
- l
2) Nu=——
A

49. Yucno mennosoeo nooobus llpanomus — smo:

A
a) Pr=—;
a
vl
0) Pr=—;
(94
a-l
8) Pr= —;
v
\%
e) Pr=—.

50. Yucno eudpoounamuyeckozo nodobus Petinonvoca — amo:

V-
a) Re= ——;
a
w-d
0) Re = ;
%
a-l
8) Re = —;
v
w-l
2) Re =——
a

51. Yucno eudpoounamuyeckozo nooobus I pacecogpa — smo:



g-At-l3.

a) Gr = ,
12
At-d?
6)Gr=u;
a
g-At-d’
6) Gr=" "
T-v?
NN
oo BACE
v

52. Kaxoe 8blpasicenue umeem KpumepuailbHoe YpAaeHeHUe, onucslearouee meniooomen

KOHBeKyueli Npu 8bIHYHCOEHHOM 0BUNCEHUU 800blL 8 mpybe?
1

Pr,. |4
a) Nu = ¢ Re, Prm Gry ;
Pr,,
p 0,25
T,
6) Nu = ¢ Rewm Pry| —<- ;
Pr,.
0,25
P
8) Nu = ¢ Rey Proic m T ;
Pr.,
1
4

P
2) Nu = c Re Pr o

Prcm

53. Kaxoe kpumepuanvbHoe ypagHeHue onucvléaem menioooMeH npu c800O00HOU KOHBEKYUU 6
H€02paHMH€HHOM I’lpOCWlpClHCWlG@?
0,25
Pr,,.

a) Nu = ¢ Grn Pry ;

Pr,,

Pr,. |4
0) Nu = ¢ (Gr Pr), P ;

cm

P 0,25
r
6) Nu = ¢ Ren Gry Pri| —2¢ ;
Pr,,
e V4
2) Nu = c Prn, Gry, Tom
Pr,,.

54. Kakoti ¢puzuueckuut cmoicn yucaa Ipanomns Pr = 0,712

a) TUJIPOJIMHAMUYECKU I OTPaHUYHBINA CJIOM YUCIEHHO PABEH TEIJIOBOMY IMOIPAHUYHOMY CJIOIO;
0) rUaPOIMHAMUYECKHM TOTPAHUYHBIN CIIOH OTCYTCTBYET;

B) TEIJIOBOW ITOTPaHUYHBIN CJIOH OTCYTCTBYET;

T') TUAPOIMHAMUYECKHUI MOrPaHUYHBIN CIION YUCIEHHO OO0JIbIIE TETJIOBOTO MOTPAHUYHOTO CJIOS.

55. Kaxoe wuwucno nooodbus xapakmepuszyem UHMEHCUBHOCMb CB0DOOHO20  OBUINCEHUS
arcuoxocmu?



a-d

a) uucno Hyccenoma Nu = % -
0) uucno I[Ipanomas Pr = v ;
a
.73, . At
8) uucno I paceogpa Gr = %
V()fC
a-T
2) uucno @ypve Fo= —
/

56. Kakoii napamemp npunHumaemcs Kak onpeoeisiowuii pasmep 07 YUIUHOPULECKoU mpyowl,
BHYMPU KOMOPOU OBUNCEMCSL HCUOKOCTL ?

a) BHYTPEHHHUI JHaMeTp;

0) [uiMHa TPYOBI;

B) BHEIIHUU JHAMETD;

) CpelHui AuaMeTp.

57. Kaxoe ypasnenue onucvlgaem npoyecc 08UMCEHUs HCUOKOCU 8 mPyOax npu mypoyieHmHom
peorcume?

@) Nuyea =0,43-Rel

0,25
0,33 | Pr
5) Numl = 0,15 (GFMZ'PI'Q,C) . oc .
Tem
4
6) Re=a-At-7-R——
rpv
0,25
2 Nig =0021 RS peli P |,
Prem

58. Kpumeputi Hyccenoma siensemcsi:

a) KpUTEpUEM THIPOAMHAMHYECKOTO 1mo100ue;
0) KpUTEpHEM TEIIOBOTO MOJ00US;

B) KpuTepueM audPpy3uoHHOr0 nMoaoous;

I') KpUTEPHEM Harpesa Tela.

59. Kpumepuii koneekmuenozo neperoca meniomul (yucio CmeHmona) xapakmepusyem.:
a) YBEeJIMUEHHUE TEIII000MEHa 3a CYET KOHBEKITUH;

0) COOTHOIIIEHNE KOHBEKTUBHOI'O ¥ MOJIEKYJIIPHOT'O IIEPEHOCOB TEIIOTHI;

B) COOTHOUIEHHE CKOPOCTH MePEeHOCa TEIUIOTHI U JIMHEWHOM CKOPOCTH MOTOKA;

I') 10JJ00Me CKOPOCTHBIX M TeMIepaTypHbIX MOJEH.

60. Kpumepuu Hyccenbma xapaxmepuzyem:

a) pu3HYeCcKue CBOMCTBA MOABMYKHOU CPEIbI;

0) MHTEHCUBHOCTD TEIUIOOT/IAUH;

B) PEXKUM BBIHY)KICHHOTO JIBH)KECHUS;

T') MOABEMHYIO CHITY TIPU €CTECTBEHHOW KOHBEKITHH.

61. B saxyyme npoyecc nepenoca meniomul 0CyWecmeiiemcsl:
a) TeTUIONPOBOTHOCTHIO;
0) KOHBEKIIHUCH;



B) TEIUIOBBIM U3IIy4YEHUEM;
I') TEIUIoNepeIaueH.

62. Tennoobmennvie annapamvl, cryxcawue Oas nepeoayu Meniomvl OmM 20pA4e2o
MenI0HOCUmens K X0JI00HOM) Yepe3 pa3oensiouyio ux CMmeHKy, Ha3bl8aromcsl:

a) CMecuTebHBIE;

0) IlepekpécTHble;

B) PereneparuBHsble;

r) PexyneparusHbie.

63. Ypasuenue 015 pacuema peKynepamugnbix meniooOMeHHbIX annapamos umeem 6uo:
a) d=k-At,,-F;

4
100

B) CDZ(tl_t2)-F'

5

06wy

r)g=k-At.

64. Ilpu KoHCmpyKmMueHOM pacueme menio0OMEHHbIX annapamos no8epXHOCHb Menio0dMeHa
onpeoensiemcs U3 ypaeHeHus:

1) F:L;

kno,v.Atcp
‘R

2) F:Q i’lOfl;
A

3) F= 0 ;
kno:l.(tl _12).2-

wre
- (tep —ty)

65. Kaxoii obwuii 6ud KpumepuaibHo20 YpasHeHus Oas HpoYeccos8 menioooMeHa npu
Cc60000HOL KOHBEKYUU?

a) Nu = f(Gr, Pr);

6) Nu = f (Re, Pr);

8) Nu = f (Rew, Rez);

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

66. /{na komopoeo psoa nyuka mpydo Kodgduyuenm menioomoadu NPUHUMAem MAKCUMATbHOE
yucnoeoe 3Havenue?

a) JUIs TIEPBOTO PsIlia;

0) 1UIs TpeThero psja;

B) pacCIIOJIOKEHUE T10 PsAaM HE BIUSCT HA 3HAUCHHE KO PHUIIMEHTA TEIUIO0T/Ia4H;

T) It BTOPOTO psija.

67. Koaghghuyuenm usnyuenus sHepeuu ¢ nOBEPXHOCMU Meid XapaKmepuszyem:
a) HUHTCHCUBHOCTD TCILIOOTAA4YH,

0) MIHTCHCUBHOCTh HarpeBa Tena,

B) HWHTCHCHUBHOCTD IOTJIOIICHUS SHCPI'UH;

T') MHTCHCUBHOCTD M3JIyYEHUS SHEPTHH.



68. /na cepoeo mena koaguyuenm uznyuerus onpeoensemcs 8blpadceHuem:

2) E=Cy-e-(—)";

100
0) C=C,-¢;
)
np
B) A= ;
) A=—
()
r) A — noau X
0]
69. Kosgppuyuenm ompasicenus onpeoensemcs 8blpadicenuem:
. D
a) A=—";
D
)
0) R=—"%,
@
2
B) A — noaen ;
@
r) R= L .
a

70. Ecnu koa¢hpuyuenm nponuyaemocmu mena pasen 1, mo meno Ha3vleaemcsi:
a) aOCOMIOTHO OeNbIM;

0) cepbIim;

B) a0COJIIOTHO NMPO3PAYHbIM;

') a0COTIOTHO YEPHBIM.

71. Ecnu xoa¢uyuenm ompasxicenus pagen 1, mo meno aensemcs:
a) aOCOMIOTHO OeNbIM;

0) aOCOTIOTHO YEPHBIM;

B) a0COJIIOTHO NMPO3pPaYHbIM;

T) CEepbIM.

72. Ecnu koaghghuyuenm noenowenus pagen 1, mo meno sagnsiemcs:
a) aOCOMIOTHO OeNbIM;

0) aOCOTIOTHO YEPHBIM;

B) a0COJIFOTHO TIPO3PAYHBIM;

T) CEpbIM.

73. IlnomHocmb nomoka sHepeuu npu nepeoasu Mmenjiomvl U3IYYeHUeM Onpeoensemcs no
Gopmyne:

I
a) @=C,-¢-(—)"-F;
) 0" ¢ (100)

B) q=%~(tl—t2);

T 4
E=C,-¢-| — | .
r) 0 (100)

74. MowHocms nomoxa sHepeuu npu nepeoavu meniomvl UsLyYeHuem onpeoensiemcs Hno



Gdopmyne:
a) Q=C,-¢- (i] FT;

100
0) D=C,- g(Tj -F
100
B)@—é,( tz)Fa

ro=a-(t, -t,)F.

75. 3axon Cmeghana bonvymana npu iyyucmom meniooomene npeocmasiet GblpaiCceHue:
dE

a) [ =—;
dAi

0) Eyy=E,+Eg+E,;

4
B) E:g-co-(%j ;

r) E,,=E+R+E,,,.

76. Pacnonoaicume yKazaHHbvle 8UObL U3NYYEHUs 8 NOPAOKe YE8eaudeHUsi OTUHbL BOIHbL.
a) KOCMHUYECKOE, TEIIOBOE, PEHTICHOBCKHE, PaJHOBOJIHBI;

0) KOCMHYECKO€, PEHTT€HOBCKHUE, TEMIOBOE, PAMOBOJIHBI,

B) KOCMHYECKOE, PAJAHOBOJIHBI, PEHTT€HOBCKHE, TETIIOBOE;

I) uH(pakpacHoe, TEI0BOe, KOCMHUYECKOE.

77. Kaxomy 6udy uznyuenus coomsemcmeyem Onuna oanvi A = 0,4 ... 0,8mxm?
a) yIbTpaduoIeTOBOE;

0) uadpaxpacHoe;

B) Y-U3IyUEHUS;

') IHEBHOM CBET.

78. JIyuucmas snepeus, npuxoosauancsa Ha N08epXHOCMb med YacmuyHo ...
a) OTpa)kaeTcs M TOTJIOMIAETCS;

0) morJoaeTcst U MPOXOIUT CKBO3b TEIIO;

B) OTpakaeTcs, MOTIIOMIAETCS ¥ TIPOXOIUT CKBO3b TEIIO;

T') OTpa)xxaeTcs U MPOXOIUT CKBO3b TEIO.

79. Jlnsa kaxux men ompadcarowas cnocoonocms pagéua R =1, a A =0u ] = 0?
a) 7151 aOCOJTIOTHO OENBIX M 3€PKATBHBIX TEN;

0) 1T CephIX TeT;

B) /17151 aDCOJIFOTHO YEPHOTO Teja

T) JUIst a0COTMIOTHO MPO3PAYHBIX TETI.

80. Kaxoe u3 0anubix eujecms OUAmepmMuyHo (NponycKaem iyyu, He Hazpesasicy)?
a) CyXOou BO3/yX;

0) METUJIOBBIH CITUPT;

B) CJIIO/IA;

T') BIQKHBIN BO3TyX.

81. Ilogepxnocmu c6emno20 MmoHA XOPOULO OMpPaicarom moabKo:
a) peHTT€HOBCKHE JTyYH;



0) CBETOBBIC JIyUH;
B) TEIIOBBIE JIyH;
T') yAbTpapuOIETOBEIE JIyUH.

82. Ilo 3akony Buna TxA max = ...
a) 2,9 mm.K;
0) 3,9 Mm.K;
B) 39 MMm.K;
r) 1,9 mm.K;

83. [locmosinnas I[lnanxka smo cnedyowas 6eiuduuta.
a) co=5,67 B1/(M2.K4);

0) k=1,38 . 10-23 Ix/K;

B)cl =3,74.10-16 Bt . M2;

r)h=6,62.10-34 JIx.c;

84. Koagguyuenm usnyuenus 1106020 cepoco mena (c) 3asucum om:

a) TOJIBKO OT TeMITePaTyphI Tela;

0) OT IPUPOJIBI TEJIA U €0 TEMIIEPATYPHI,

B) COCTOSIHHSI [IOBEPXHOCTH U3ITyYCHUS U TEMIIEPATyPhI TEIIA;

T') IPUPOJIBI TEJIA, COCTOSIHUS TIOBEPXHOCTH M3ITyUSHHSI, TEMIIEPATYPhI TEJIA ¥ JUTUHBI BOJHBI.

85. Teuenue sorcuokocmu 6 mpyoax:
a) HE MOJKET MePeXOSAIINM;

0) He MOKeT OBbITh TYpOYJIECHTHBIM;
B) HE MOXKET OBITh IEPEXOIHBIM;
I') MOXET OBITh MEPEXOTHBIM.

86. /[ns peanuzayuu npoyecca menioooMeHa:

a) UCTIOJIb3YIOT IIIAXMATHOE M PACTIPEICIICHHOE PACIOJIOKEHUE TPYO;
0) UCMONB3YIOT MIAXTHOE U PaCIpe/ie]ICHHOE PACIIONOKEeHHE TPYO;
B) UCIOJIB3YIOT IIIAXMATHOE U KOPUIOPHOE PACIIONOKEHNE TPYO;

T') UCIIOJIb3YIOT IIIAXMATHOE U KOPUJIUHOPHOE PACTIONOKEHHE TPYO.

87. Onvimnvlm nymem ycmano61eHo, Ymo:

a) 3HayeHHe KOd(PPUIMEHTA TEIUIONPOBOJHOCTH BTOPOTO M TPETHEro psAja TpyO BHINIE, YeM
IIEPBOTO;

0) 3HaueHue Kod(pUIMEHTa TeIJoNneperady BTOPOTO M TPEThEro psaa TpyO BbIIE, YEM
IIEPBOTO;

B) 3HaUeHHE KOr((UIIMEeHTa TEeIJI00TAa4l BTOPOTO U TPETHETO psifia TPyO BHILIE, YEM IIEPBOTO;
I') 3HaYeHue K03 (PUIMeHTa TeMIepaTypbl BTOPOrO M TPETHEro psifa TpyO BhIIIE, YEM MEPBOTO.

88. Hauunas c (co):

a) MEPBOTO psiaa TpyO KOAPPHUIMEHT TEIUIOOTAAYN CTAHOBUTCS ITOCTOSTHHBIM;

6) BTOpOrO psAga Tpyo Ko3(UIMEHT Teronepeaayl CTaHOBUTCS MOCTOSTHHBIM;

B) YETBEPTOTO psifa TpyO KOADOHUIIMEHT TETUIONPOBOJHOCTH CTAHOBHUTCS TIOCTOSTHHBIM;
T') TpeThero psaa TpyO K03 PHUIMEHT TEMIO0TAaYN CTAHOBUTCS TOCTOSIHHBIM.

89. Tena, nocnowarowas cnocoOHOCMb KOMOPBIX He 3A8UCUM OM OJIUHbL BOIHbL.
a) Ha3bIBAIOTCS A0COIOTHO YEPHBIMU TEIAMM;

0) Ha3bIBaIOTCS A0COIOTHO CEPHIMU TEJIAMU;

B) Ha3bIBAIOTCSI CEPHIMH TEJIAMHU;



T') Ha3bIBAIOTCS A0COIOTHO YEPHBIMH Ta3aMH.

90. B 3axone Cmeghana-borvymana nyueucnyckamenvras cnocoonocms mena E:
a) IpsSIMO MPONOPIUOHATbHA TEMIIEPATYPE BO BTOPOU CTETICHH;

0) mpsIMO MPOIOPLIMOHANIbHA TeMIIepaType B UeTBEPTON CTEICHH,

B) 00paTHO MPOMOPIMOHATBHA TEMIIEPATYPE BO BTOPOU CTEIICHHU;

T') IPSIMO MPOIOPIMOHAIbHA TEMIIEPAType B UETBEPTON CTEIICHH.

91. Ilo kaxou ¢hopmyne onpedensiemcs Kodp@uyuenm menionepedayu O0asi OOHOCIOUHOU

YUTUHOPUYECKOU CMEHKU?
-1

a) k= L+Llr1£+# ;

C(ldl 22 dl 6“fzdz

-1

0) k= i+é+L ;

(04} A (04)

1

ST s TR

o A a> F»
e)R=l+é+i.

[04] >

92. TennoobmenHUKOM HA3bIBAIOM ANNAPAM, NPEOHA3HAYEHHDII.
a) JUIsl OTBOJIA TEIUIOTHI OT TEMJIOHOCHUTENEH;
0) JI71s1 TO/IBOJIA TETUJIOTHI K TEMJIOHOCUTENISIM;

B) JJIsA COO6I_I_ICHI/I$I TCILJIOTBEI OAHOMY U3 TEIUIOHOCUTEIEH B pe3ybTaTe €ro 0TBOoAa OT APYroro

TCIIJIOHOCHUTEIIA,

r) s COOOIEHHUsl TEIUIOThl OJHOMY M3 TEIJIOHOCHTENEH B pe3ysibTaTe €ro COOOIIEHUs K

APYyromMmy TETIJIOHOCUTCIIHO.

93. Kak knaccughuyupyromes meniooomeHnuvie annapamol o NPUHYUNY 0eticmeus?
a) MPSIMOTOYHbIE, TONIEPEYHOTOUHBIE, IEPEKPECTHOTO IBHIKEHUS;

0) pekynepaTHBHbIE, CMEIIAaHHBIE, pETeHEePaTUBHBIC,

B) IUIaCTUHYATHIE, CIUPAJIbHBIE, TPyOUaThIE;

I') IEPUOJINYECKOTO JIEHCTBUSA, HETIPEPHIBHOM JIeHCTBHUS.

94. PexynepamusHulM HA3b18AEMCS MENI00OMEHHUK, Y KOMOPO2O:

a) MPOUCXOIUT Tepeiada TEIUIOThI OT OJHOTO TEINIOHOCUTENS K IPYTOMY;

0) mepegaya TEIJIOTHI OT OJHOTO TEIUIOHOCUTENS K JIPyroMy OCYIIECTBIISETCS
pa3eNAollyI0 UX IPaHuIly pa3zena;

B) mepelaya TEIUIOTBI OT OJHOTO TEIJIOHOCUTENS K JPYrOMYy OCYIIECTBIISIETCS
pa3eNAoIlyI0 X TBEPAYIO CTEHKY;

r) Tepegada TeIIOTHl OT OJHOTO TEIJIOHOCHTENS K JPYroMy OCYIIECTBIISETCS
pa3eNAoIyI0 UX KUAKOCTb.

95. Pecenepamugnuvim HA3b18aAeMCsl MENIO0OMEHHUK, Y KOMOPO20.
a) rmepegavya TEIJIOTHl OT OJHOTO TEIJIOHOCUTENS K JPYrOMY OCYIIECTBIISIETCS
pa3IEAONIYIO UX TBEPAYIO CTEHKY;

gepes

qepes

qepes

qyepes

0) mepemaya TEMJIOTHI OT OJHOTO TEIJIOHOCUTENE K JIPYyrOMY OCYIIECTBIISICTCS TIpHU

HEMMOCPCACTBCHHOM UX KOHTAKTEC,

B) FOp}I‘-II/Iﬁ TCIIJIOHOCUTCIIb CONPUKACACTCA C TBEPABIM TCJIOM U OTAACT MY TCIJIOTY, OAJICC
XOHOZ[HBIP'I TCIIJIOHOCHUTCIIb COMMPHUKACACTCd C TBEPABIM TCJIOM W BOCIHPHHHUMACT TCILIOTY,



AKKYMYJIMPOBaHHYIO TBEP/BIM TEJIOM;
') TOPSYMI TEIUIOHOCUTENb B3aUMOJIEUCTBYET C TBEPJIBIM TEJIOM M pearupyer ¢ TEIUIOTOoMH, aaee
XOJIOJIHBIM TEIJIOHOCHUTEIh COMpPHUKAcCaeTcs C TBEPIbIM TEJIOM U BOCIPUHUMAET TEIUIOTY,
AKKyMYJIUPOBAaHHYIO TBEPIBIM TEJIOM.

96. CmecumenbHbIM HA3b16AEMC MENT00OMEHHUK, VY KOMOPO2O:

a) Tepegavya TEIUIOTHl OT OJHOIO TEIUIOHOCHTENS K JPYroMy OCYIICCTBIIICTCS depe3
pa3IeIAOIIyI0 X TBEPAYIO CTCHKY;

0) mepemaya TEIUIOTBI OT OJHOTO TEIUIOHOCHTENS K JIPYTOMY OCYIIECTBISCTCS —HX
HETMOCPEICTBEHHBIM COITPUKOCHOBEHUEM;

B) TOPSIYMH TEIUIOHOCHTEIbh CONPHKACACTCS C TBEPABIM TEJIOM M OTIACT €My TEIUIOTY, Jajiee
XOJIOJIHBIA TEIUIOHOCHTENh CONMPHUKACACTCS C TBEPIABIM TEJIOM M BOCIPHUHUMAET TEIUIOTY,
AKKyMYJIMPOBAHHYO TBEPJIbIM TEIIOM;

T') TOPSTYUH TETUIOHOCUTENh B3aUMOJICHCTBYET C TBEPABIM TEJIOM U pearupyer ¢ TEIUIOTOH, Jaiee
XOJIOJHBIN TEIUIOHOCHTENb COINPHKACAETCS C TBEPABIM TEJIOM W BOCIHPHHUMAET TEILUIOTY,
AKKYMYJIMPOBAHHYIO TBEPJIBIM TEIIOM.

97. Eciu 6 menioooMeHHUKe 20psadas u X0J100HAs HCUOKOCMU NPOMEKAIOM.!

a) mapajuieJIbHO U B OJTHOM HAIIPaBIICHHUH, TO TaKas CXeMa Ha3bIBACTCS MPOTHBOTOYHOM;
0) mapayuIeNIbHO U B Pa3HBIX HAMPABICHUIX, TO TaKas CXeMa Ha3bIBACTCS MPSIMOTOYHOIM;
B) MMapaJuIeIbHO M B OJTHOM HAIPaBJICHUH, TO TAaKasi CXeMa Ha3bIBACTCS MPSMOTOYHOM;
T') MapaJUIeIbHO M B Pa3HBIX HAIPABICHUSIX, TO TaKas CXeMa HA3bIBACTCS IIPUTOYHOM.

98. [na npsamomoxa:

a) KOHEYHas TemIepaTypa XOJIOIHOM KHUAKOCTH BCET/a BhIIIE KOHEYHOW TeMIepaTypbl ropsueit
KUJKOCTH;

0) KOHEeYHasi TeMIIepaTypa XOJIOAHON KUJAKOCTH BCETAa paBHA KOHEUHOU TeMIepaTyphl ropsueit
KUJTKOCTH;

B) KOHEYHAs TeMIIepaTypa XOJIO0JHON KHUIKOCTH BCET/Ia HUKE KOHEYHON TeMIlepaTypbl ropsyeit
KUJTKOCTH;

') KOHEYHas TeMIiepaTypa XOJIOAHON KHUIKOCTH BCET/a BhIIIE HAYaTIbHOW TeMIlepaTyphl Topsiueit
KUJKOCTH.

99. J{na npomusomoxa:

a) KOHEYHas TeMmIepaTypa XOJOIHOM KHUAKOCTU BCET/Ia BhIIIE KOHEYHOU TeMIiepaTyphl ropsueit
KUJIKOCTH;

0) KOHEeUYHasl TeMIepaTypa XOJIOIHOM KHUJAKOCTH BCET/Ia paBHA KOHEYHOW TeMIIepaTypbl ropsdeit
KUJKOCTH;

B) KOHEYHAs TeMIIepaTypa XOJIOJHOM KHUIKOCTH BCETa HUKE KOHEYHOU TeMIepaTyphl Topsiueit
KUJTKOCTH;

') KOHEYHas TeMIiepaTypa XOJIOJHOMN KHUIKOCTH BCET/Ia BhINIE HAYaTIbHOW TeMIIepaTyphl Topsiueit
YKUJKOCTH.

100. Ilo kaxoti ghopmyne onpeoensemcs cepeoHenocapudMuiecKuti memnepamypHslii Hanop npu
pacueme menjio0OMeHHbIX annapamosg?
a) At, =t —t,,
6) AL, =t/ —t,;
A, — AL,
At

]n 8X
At

8blX

6) At,, =




Atz ml'C

Ay my -C,

pl

101. Kaxue eounuywvl usmeperus umeem Kodghguyuenm macconeperoca [3?
a) Bm .
(m K)
Bm
(M’K)
6) HE UMEET EUHUL] U3MEPEHUS;
Ke

(m’c)

0)

2)

102. Ymo ssnsemcs osudicyweti cuioil npoyecca macconepeoaiu?
a) pa3HUIa KOHIIEHTPAIHil;

0) pa3HuIa NapIUATbHBIX JaBICHHUIA;

B) pa3HMIIA TEMIEPATYP;

T') pa3Hulla TUIOTHOCTEH.

103. Ilo kaxkoii ghopmyne onpedensemcs ouggysrnoe yucio Hyccenoma:

a-d
a Nu — IK6 ’,
4 A
6) Nu = f(Re, Gr, Pr);
-l
8) Nu, = % ;

2) Nu = f(Gr, Pr).

Ilepeuenn Tem pedepartos:

Tembl pedepaToB:

1. Yro mpencraBnser coboil Teopus momobus? Kakue siBIeHHS MOTYT OBITh MOJ0OHBIMU?
[TpMeHUMOCTh TEOpPEM MTOA00US.

2. Kaxue ocoOeHHOCTH TeIIO0O0OMEHa Yy HAarpeToil MOBEPXHOCTH IUIMTHI B HEOTPAaHUUYEHHOM
IIpOCTpaHCTBE?

3. Omnwucarp x0J npolriecca Ternaoo0MeHa Mpu BbIHYKJIEHHOM TEUSHHUH KUAKOCTH B TpyOax. OT
KaKuX (paKTOpOB 3aBHCUT ATOT Mporiecc?

4. Yro Ha3BIBAIOT KUTIEHHEM B OOJBIIIOM 00BEME U B MMOTOKE?

5. Craauu KuneHus KUAKocTu B TpyOax. [Ipoananu3upoBath ux.

6. KpurepuaibHble ypaBHEHHUs IJs aHalIM3a TEIUIOOTIAYM BO BpPEMS KHUIIEHMS KHUJIKOCTH B
007b1I0M O0BEME.

7. KputepunanpHble ypaBHEHHUE JUIsS aHAJIN3a TEIJIOOTIAuu TPU KUTIEHUU BOJIbI B TPy Oax.

8.  VYcioBus BO3SHUKHOBEHHS IUIEHOYHOTO KHUMEeHHs. DaKkTOpbl, BIMSIONIME HA UHTEHCUBHOCTD
TEIUIO0TIa4YM NPH TVIEHOYHOM KUIIEHUH.

9. Ilpoananu3upoBarh XapaKTep U3MEHEHUS TEIIOBOrO MOTOKA U Kod(hUIIMEeHTa TEeIII00TAaYN
OT TEeMIIEpPaTypHOTO HAOpa MPU KUIICHUU BOJIBI B YCIOBUSAX CBOOOHOM KOHBEKITUH.

10. OGnacTy MpUMEHEHUSI DHEPTUU U3TyUCHUS ?

11. Knaccudukauus >1eKTpOMarHuTHBIX KojeOanuil. Kakue BenmMUMHBI XapaKTEepU3YIOT
3JIEKTPOMarHuTHbIe Kojebanus?

12. TemnynooOMeHHBIE anmaparkl, UX THIHBL. PacdeTr Ternao00MEeHHBIX annapaTos.

13. Kak ycraHOBUTH KOHEYHBIE MW HAWTH CpeaHUE apU(PMETHYECKHUE TeMIepaTyphl



14.

15.
16.
17.
18.
19.
20.

21.
22.

TETJIOHOCUTEJIEH B TETIJIOOOMEHHBIX arapaTtax?

OrmpeznenieHne MepenagoB TEeMIEpaTyp TEIUIOHOCUTENEH JUis  pa3HbIX CXEeM HUX
B3auMOJICUCTBU. BOIsIHON DKBUBAJICHT.

[Ipotieccol Tenao- 1 MaccooOMEHa B HEMPSIMBIX UCHIAPUTENBHBIX OXJIAAUTEIIAX.

[Tpoueccel Temio- 1 MaccooOMeHa B MPSMBIX UCHAPUTEIbHBIX OXJIAAUTEIAX.
XapakTepucTuka u 0071acTh MPUMEHEHHUSI MUKPOKAHAIBHBIX TEIIO0OMEHHUKOB.

Tpoitnas ananorus ypaBHeHUN AUQPy3UH, SHEPTUU U TBUKCHHUSL.

AHanu3 pacueTa nporecca OXJaaxJACHHs MUIIEBbIX MTPOJYKTOB B BO3AYIIHON cpefe.
Pemenue 3amau TEIIONPOBOJAHOCTH B CHUCTEMax C MOABM)KHON TpaHMIICH pas3jiena MEXIy
(dazaMu. OTKPBITBIX TEPMOJUHAMHYECKHUX CHCTEM.

Pacuet u mon6op TOA m1s macTepu3aluy MUMIEBBIX MPOTYKTOB.

[Ipumepsl Ter10- 1 MacCOOOMEHHBIX IIPOLIECCOB HA MUIIEBOM ITPOU3BOJICTBE.

3agaumn:

1.

JUis yMeHbIIEeHUs OTePh X0JI0/1a Yepe3 CTEHKH HCHapuTeNs X0JIOAMIBHOTO yCTPOHCTBA
3alpOEKTUPOBAHBI 1Ba BapMaHTa KOHCTPYKLUHU U30JIALNN PA3ITUYHON TOJIIUHBI.

1-p1ii BapuaHT: KopkoBas miactuaa (A=0,042 B1/(m-K), 5=16 mm);

Boillok mepctsiHoit (A=0,052 B1/(M'K), 6=32 mMm);

auHoneyM (A=0,186 Bt/(m'K), 6=4 mm).

2-oii BapuanT: crekisHHas Bata (A=0,04 Bt/(M°K), =40 mm);

danepa cocuonas (A=0,106 B1/(m'K), 6=5 mm);

nak acdanbtoBblil (A=0,7 B1/(M'K), §=2 mm).

Paccunrarp, kakol BapHaHT W30JISAUH JTYUYIIHHA B TEIVIOTEXHUYECKOM OTHOLIEHUU. CTEHKY
anmnapara IpUHATb IUIOCKOM.

Onpenenuth pa3HOCTh TEMIIEPATyp Ha HApPYKHOM M BHYTPEHHEH MOBEPXHOCTH CTaJbHOU
CTEHKH [apoOBOr0 KOTJIA, paboTAOLIEro NP MaHOMETpUYecKoM jaaBieHuu 19 6ap. TonmuHa
cTeHKH KoTna 20 MM, TeMIlepaTypa BoJIbl, mocTynaomieil B kotea 46°C. C 1M? mopepxHOCTH
KOTJIa CcHUMaercd 25 Kr/JacoB cyxoro HacelmieHHoro mapa. Koadduuuent
teronpooaHoctu cranu A=50B1/(M'K). Bapomerpuueckoe naBnenue 750 MM pT.CT.
CTeHKy KOTJIa CUUTATh TUIOCKOM.

Bbruucnuth cpeaHee 3HaueHHe Kod(@UIMEHTa TEIIOO0TIa4d M KOJMYECTBO TEIUIOTHI,
OTJIaBa€MOr0 TIOBEPXHOCTbIO IUIACTUHBI, KOTOpasi OMBIBAETCA MPOJOJIBHBIM IOTOKOM
Bo3yxa. CKOpPOCTh M TeMIeparypa Haberaromero noToka paBHbl coorBeTcTBeHHO 200 M/c 1
30°C. Temneparypa noBepxHocTu miactuHbel 90°C. JnuHa nnacTuHbl BAOAL moToka 120
MM, a ee mmprHa 200 MM.

TennooOMeHHHUK A OXJIAKICHHUsS BOJIBI MpEACTaBiIseT co0oW 0ak, BHYTpU KOTOPOTO
pa3MerieH 3MeeBUK. [lo 3MeeBUKY LUPKYJIUPYyeT PAacTBOp XJOpUCTOro Harpus. Pammyc
3meeBuka 0,6 M, quamerp TpyOok 3MeeBuka 21 MM. CpenHue TemmepaTypbl BHyTpeHHEH
noepxHoctu TpyObl 0°C u pactBopa munyc 3°C. CkopocTh ABMKEHHUs pacTBopa 1,2 r/c,
KOHIIeHTpauusi pactBopa 11%. Omnpenenuts oOIIyI0 JUIMHY 3MEEBUKA, €CJIM TelIOBOM
IIOTOK, NepeaBaeMblil pacTBopa, paBHbI 10 kBt. dusnyeckne XxapakTEPUCTHKU pacTBOpa
npu Munyc 3°C: Ax=0,55B1/(M'K); vx=2,1" 106 M%/c; Pra=15,2; npu 0°C Prer =13.,4.

B xotenbHON mposoxkeHsl Ba naporpoBoasl guamerpamu di=50 MM u d2=150 mMm. Oba
MaponpoBoJa HMEIOT OJMHAKOBYIO TeMmieparypy mnosepxHoctu 450 °C. Temmeparypa
okpyxatomiero Bosayxa 50 °C. IlapornpoBoasl MPOJIOKEHBI APYT OT Jpyra Ha pacCTOSIHUM,
UCKIIIOYAIOIIME B3aMMHOE TemioBoe BiusgHue. HaliTu oTHomeHue ko3¢ (UIHMEHTOB
TEIUIO0TIa4M U yAEIbHBIX 3aTpaT ¢ 1 mor. M. maporposoja.

Onpenenuth cpeaHee 3HaueHHe Ko3(QUIMEHTa TEmIo0THaud CcO CTOPOHBI CYyXOro
HAaCBILIEHHOI'O I1apa aMMHaKa, KOHIEHCHPYIOIIErocs Ha MOBEPXHOCTH TI'OPU3O0HTAIBHOTO
KOXYXOTpyOHOTO KOHJeHcaTopa. KoHaeHcanus OCyIIeCTBISICTCS XOJOIHOW BOJOM ¢



10.

11.

temriepatypoir 21 °C, npaBnenwme koHaeHcamuu 10atm. [Juamerp T1py019%1,5Mm.
Pacnonoxxenue Tpy0 maxmaTHoeE.

Onpenenuth pacxoAbl TEIUIOTHl U3TyYeHHEM ¢ 1 M MapompoBojia, €Clii BHEUIHUM TuaMeTp
napornpoBoaa di=0,3 m, koaddunment nmornomenus Ai1=0,9, remneparypa crenku t1=450°C,
TeMIepaTtypa Okpyxaromeid cpeasl  t,=50°C (u3nydyeHue B  HEOTPAaHUYEHHOM
MIPOCTPAHCTBE).

[TaporipoBox ¢ BHemHUM guamerpom 200 MM pacrofio’keH B OOJIBIIOM MOMEIICHHH C
temneparypoid Boszayxa 30°C. Temmneparypa mnoBepxHocTd mnaponpoBoaa 400°C.
Onpenenuth TEIUIOBBIE MOTEPU C €IMHUIBI JUIMHBI [1apONPOBOJA 3a CUET M3JIYUYEHUs U
KOHBeKIIMU. CTerneHb YEepHOTHl MOBEPXHOCTHM NpUHATH paBHOU 0,8. Temmeparypy crteH
MIOMEILEHUS MOYKHO CUMTATh PaBHOW TEMIIEpAType BO3AyXa B [IOMEIICHUH.

CranpHoli TpyOonpoBof (Ae=45,4 B1/(M'K)) nuamerpom 76x3 MM, IO KOTOPOMY XOJIOTHBIH
COJIEBOM pacTBOpP MOCTYyHaeT W3 MAIIMHHOTO OTAEJCHHS B XOJOAWIbHBIE KaMmephl, Ha
yyactke mHoW 10 M mpoxoauT yepe3 moMenieHue, rae temmneparypa Bozayxa 25°C. s
YMEHBIIICHUS MPUTOKA TEIJIOTHl K PacTBOPY, TPyOONpOBOA M30JIUPOBAH CIOEM MPOOKU
(A=0,0465 Bt1/(M'K)) Tommunoii 40 mm. Bo u3bexanuu momagaHus BIard U3 BO3AyXa B
U30JSIIAI0 €€ TIOKPBIBAIOT CJ0eM Tuapom3oisaiuonHod Mactuku (A=0,174 Bt/(m-K))
tonuHon 3 MM. Paccuntats motepu xonoaa Ha Tpyoomnposoje 3a 10 4acoB u TemMrepaTyphl
Ha BHYTPEHHEW M BHEIIHEW MOBEPXHOCTAX M3OJLILMU IPU CPEIHEHU TeMIlepaType pacTBopa
munyc 15°C, kodpduuMeHTaX TEemIooTaaul co cTopoHbl pactBopa 1510 Br/(M°K) u co
cTopoHsl Bo3ayxa 9,3 Br/(M°K).

B TpyOuaToM mnapoBOJISHOM TEIUIOOOMEHHUKE CYyXOH HaCBIEHHBIH BOJSHOW map ¢
naBieHueM 3,5 6ap KOHJIEHCUPYETCsl Ha Hapy KHOM MOBEpXHOCTH TpyO. Boma, nBmwxkymasics
no TpyoOam, oxnaxmaercsa ¢ 200°C mo 90°C. Omnpenenuth cpeaHenorapupmMuaecKkuit
TEMIIEPATyPHBII HAMOp B 3TOM TeraooOMeHHHKe. [lapameTphl mapa npuHUMATh IO Ta0IHIe
COCTOSIHUS BOJIbI M BOJSTHOTO Tapa.

B TennooOMenHuke THma «Tpyba B TpyOe» ropsiyas BoJa JABIIKETCS MO BHYTpPEHHEH
ctanbHOl TpyOe (A = 40 B1/(m'K)) HapyxHbIM/BHYTpeHHUM JuameTpamu dz/di = 35/32 mm.
Temmeparypa ropsiueii Boabl Ha BXoje B TermooOMeHHbIH ammapar 95 °C. CkopocThb
neuxenus 0,5 m/c. HarpeBaemasi Bojja ABM>KETCS MPOTUBOTOKOM IO KOJIBLIEBOMY KaHaIly CO
ckopocthio 1 M/c 1 HarpeBaercs oT 15 °C go 55 °C. Cpennsis TemnepaTtypa CTEHKH TPyObI
50 °C. Buytpennuil auamerp BHemHed TpyObl 50 mm. Onpenenutb NOBEPXHOCTh
TEII000MEHa.

Kontpoabnasi padora (ayauropHas):

3ajaya 1
TpybonpoBox auamerpoM dxé; m mmmHON L ¢ K0d(h(UIMEHTOM TEIIONPOBOTHOCTH

A1=45,4 B1/(M'K), B KOTOpPOM T€YeT TEMJOHOCUTENb C TEMIEPATypPOil #7, MOKPHIT IBYXCIOMHOMN
W3OJISIIAEH: CIIOH cTeknoBathl (02, 12=0,038B1/(MK)) u cnoit mumnops! (03, 13 =0,041 Bt/(m-K)).
YuurteiBas TO, 4TO @7 U d2 — KOI(PPUIMEHTHI TEIUIOOTAAUH, L, — TEMIIEPATypa OKpYKarollen
Cpelbl, ONpeNeNuTh JHUHEHHbIE KO3()(UIMEHTH TEPMHUYECKOTO CONPOTUBIICHUS, JIMHEHHYIO
IUIOTHOCTh TEIJIOBOIO TIOTOKAa C M30JsAMed u 0e3 Hee, TemmepaTypy Ha TpaHUIE
COIPUKOCHOBEHUsI CJ0eB H30ysALMU. CpaBHHUTH TEIJIOBBIE IMOTOKM /O M TOCIE HAHECEHUs
W3O0JISIIINN.

JlaHHbIe, HEOOXOUMBIE [T PEIICHUS 33aauu, BEIOpaTh U3 Tabauisl 1.

Ta6muna 1 — Ucxoausle faHHbIe K 3agaue 1
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d 51 52 53 ti L tcep. aj a2
0 40 5 14 12 22 0 2,5 -3 5 50
1 57 5 14 10 20 1 3,0 0 7 120
2 38 3 16 15 23 2 2,0 -5 8 100
3 60 5 15 14 25 3 1,0 -5 16 250
4 76 5 15 13 18 4 0.8 -10 9 157
5 85 5 16 15 16 5 4,0 -8 7 260
6 40 4 14 8 15 6 5,0 -7 10 240
7 66 4 14 12 14 7 1,8 -15 17 355
8 72 5 16 14 18 8 32 0 8 80
9 45 3 17 10 20 9 1,5 2 15 270

3amaua 2

TpyOuatelii BO3qyXOHarpeBareib MPEANOJaraeTcsl BBINOJHUTh U3 TPyO auamerpoMm d,
PAaCIOJIOKEHHBIX B KOPUJIOPHOM IOPSJIKE C MONEPEUYHBIM U MPOJOJIbHBIMU araMu Sr=52=2,5d.
KonngectBo TpyO B 0JJHOM psily HOIEPEK MOTOKA BBIOPAHO M, KOJIMUYECTBO PsIOB K (CM. PUC. K
3aj1aue).

TemnepaTypsl BO3ayXa, MOCTYNAIOIMIETO0 B IOJOTPEBATEND, Ifgoso1 U HA BBIXOJIE U3
MOIOTPEBATEINS f40302. 1E€MIEpAaTypa BHEIIHEW MOBEPXHOCTU TPyO 3amaHa M paBHa f.. Kakoi
JUIMHBI JOJDKHBI OBITH TPYObI, YTOOBI MPU CKOPOCTH BO3JyXa B Y3KOM CEUEHHH ITydyKa @M/C
KOJIMYECTBO TEIUIOThI, KOTOPOE MepelaeTcsi BO3AyXY, cocTaisuio Q kBT.

JlaHHbIe, HEOOXOUMBIE [T PELICHU 3ajauH, BEIOpaTh U3 TaOIMIIbI 2.

Tabnuna 2 — Mcxoauele JaHHBIE K 3ama4e 2
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2 50 8 6 15 60 2 120 8 100




3 60 5 5 25 85 3 130 6 200
4 45 7 5 23 75 4 140 9 150
5 55 8 6 18 70 5 155 7 160
6 65 6 4 20 85 6 135 10 140
7 35 5 4 17 60 7 110 7 155
8 40 9 6 30 90 8 115 8 180
9 50 7 7 25 70 9 125 5 170
3ajgaya 3

B koHzeHcarope Ha TOpPU3OHTAIBHBIX Tpy0ax C BHEIIHUM JAHAMETPOM  dmp
KOHJICHCUpYETCs Biiara. BoasiHOM Imap CO CTENEHBIO CYXOCTH X, JABJICHUEM p,. Halitu cpennuii
KOA((UIIMEHT TEIUIOOTaul M KOJIMYECTBO Mapa, KOTOPOe CKOHACHCUPYETCs 3a OJMH Yac 1 Im.m.
TpyOBl, TemrmepaTypa IMOBEPXHOCTH KOTOPOH fem. CpaBHUTH IOJIyYEHHBIE PE3YyJbTaThl, MHpU
BEPTUKAIBHOM PACIIOJIOKEHUU TPYObl. B 000MX cilydasx pexuM TeueHUs MICHKHU JaMHUHAPHBIN.

JlarHbIe, HEOOXOAUMBIE JIUIS PEIICHHS 3a/1a49H, BBIOPATh U3 TaOJIUIIGI 3.

Taomuia 3 — Mcxoguble JaHHBIE K 3a1a4e 3

[Ipennocnenusist Buemmnnii Creneup | Ilocnemuss JlaBieHue Temmneparypa
ugpa mudpa JTUaMETP CyXOCTH mudpa napa, MIla crenku, °C
TpyOBI,MM mudpa

dmp X Pr tem
0 4 310 0 15 550
1 8 350 1 17 580
2 6 330 2 14 570
3 10 420 3 18 550
4 9 360 4 20 610
5 13 310 5 18,5 630
6 12 440 6 16 550
7 3 340 7 17,5 640
8 11 320 8 15,5 530
9 5 430 9 17 600

3ajmaua 4

TennooOMeHHMK THTA «TpyOa B TpyOe» H3rOTOBIIEH M3 BHYTPEHHEH CTallbHOW TPYObI
mHoN L, nuametrpoM dz/d; m BHemHed TpyObl nuamerpoM Dj. I'peromuii TErIOHOCUTENb ¢
Temreparypoil ¢ty B konuuecTBe G TOJaeTcs BO BHYTPEHHIOIO TpyOy, a HarpeBaeMbli
TEIUIOHOCUTENb, C TeMIepaTypoil t2 B konuuecTBe G2 MOCTYNMaeT B HapyXKHYyIO TpyOy, rae
HarpeBaercsi Ha 40°C. OmnpeaenuTb HCXOTHBbIE TeMIEpaTypbl OOOWX TEIJIOHOCUTENEeH U
KOJIMYECTBO MEPEIaBAEMON TEIIOTHI 10 NPIMOTOYHOM M MPOTUBOTOYHOM cxeme ABvxkeHus. [Ipu
pacuere KO3 HUIMEHTOB TEIUIOOTJaul CO CTOPOHBI IPEIOIIEH Cpebl U HarpeBaeMoM KUAKOCTH,
3a OIPEAEIIAIOIINE PUHATh BXOJHBIE TEMIIEPATYPbI TEIJIOHOCUTENEH.

JlaHHbIe, HEOOXOUMBIE JUIS PELICHUS 33a]1a4u, BBIOpATh U3 TaOIHIIbI 4.

Tabmuna 4 — Ucxoausle JaHHEBIE K 3amaue 4

IIpen- I'perommii [Tocnen- | Cpena,
nocnen- | rtemaono- | Gy, ¢ L, HSIS koropas | G2, Py d,| d», | D3,
HSS CUTEIh kele | ! M nudpa Harpe- | ke/c 02 Clmm | mwm | um
udpa ? BaeTcA ¢
°C
0 Bona 1,5 1951 6,0 Boma | 1,25 15 |50 | 56 | 76
1 Bona 1,6 1 90 | 2,0 1 Bozayx | 1,55 ] 30 | 80 | 86 | 100




Ia3bl

2 Bomsmoiinmap | 3,0 [200] 1,5 2 Bozagyx | 1,5 35 | 60 | 64 85
3 Boma | 1,55 | 135] 1,0 3 Bora | 0,75 | 20 | 50 | 64 | 80
4 | Bomsmoiimap | 2,65 |300] 2.5 4 Bosayx | 0,8 | 30 | 95 | 100 | 130
5 Boma | 2,75 98 | 3,0 5 Bora | 0,9 | 25 | 70 | 82 | 120
6 I[Bx;’;m 1,6 |200]| 4,0 6 Bosmyx | 1,2 | 35 | 45| 51 | 70
7 | Bomsmoiinap | 2,0 |250] 3,5 7 Boma | 1,3 | 20 | 75| 85 | 110
8 JIBIMOBEIC | 5 55 1300 | 225 8 Bosmyx | 0,45 | 33 |63 | 73 | 91
9 9

Boga 3,25 1160 | 3.8 Bozaoyx | 1,3 10 | 75 | 87 | 95

4. MeToanyecKue MaTepUAaJIbl, ONpeaeaoIIue Mpoueaypbl OlleHUBAHUSA
3HAHUI, YMCHHH, HABBIKOB

Omnpoc NoO3BOJISIET OLICHUTh 3HAHUS M KPYro3op OO0y4arollerocs, yMEHUE
JIOTUYECKM TIOCTPOUTH OTBET, BIIAJCHHE MOHOJOTHYECKOM pEYbI0 W HHBIC
KOMMYHHUKATUBHBIE HaBbIKM. ONpoc Kak BaXKHEHIIEE CPEACTBO pPa3BUTHUSA
MBIIUICHU WU pedyd o001anaer OOJIbIIMMU BO3MOKHOCTSMHU BOCIHTATEIBLHOTO
Bo3nelcTBUs mpenoaasatens. OOyuwaromas (yHKIHMS COCTOMT B BBISIBICHUU
JeTajer, KOTOpbIE M0 KAKMM-TO IPUYMHAM  OKA3aJuCh  HEIOCTATOYHO
OCMBICJIEHHBIMH B X0/I¢ YYEOHBIX 3aHITUN U TPU NOJTOTOBKE K SK3aMEHY.

KpurepusimMu OLIEHKM YCTHOI'O OTBETA SBJIAKOTCA: IOJHOTA IIPEACTABICHHOU
uH(GOpMaInK, JJOTUYHOCTh BBICTYIUICHUS, HAJTMUYNE HEOOXOAUMBIX Pa3bsCHEHUN U
UCIOJIb30BaHue (HOpMYNT W/WIM ONpENeseHUH IO XOAy OTBETa, IpPUBJICUCHUE
MaTepHaIOB COBPEMEHHBIX HAyYHBIX Ty OIMKAIIUN.

JIns OLIGHKM 3HAHWN OOydYarolIUXCs HCIOJB3YIOT TeCTOBbIE 3aJaHMsl B
3aKpbITO (hopMe, KOT/1a UCTIBITYEMOMY MpEAJIaraeTcsi BbIOpaTh MPaBUIIbHBIN OTBET
13 HECKOJIBKMX BO3MOXHBIX. KaKIIbIil TECT COmepKUT 4 BapuaHTa OTBETA, CPEIU
KOTOPBIX TOJIbKO OJIMH MPABWIbHBIA. Pe3ynabTaT 3aBUCUT OT OOIIEro KOJUYECTBA
MpaBUJIbHBIX OTBETOB, 3alIMCAHHBIX B OJIAHK OTBETOB.

Pedepar kak  TPOOYKT  CaMOCTOSITENIbHOW ~ paOOThI  CTYJCHTA,
MIPECTABIISAIONIUN COO0N KpaTKoe M3JI0KEHHUE B MUChbMEHHOM Bujue (1m0 15 ctp.)
MOJIYYEHHBIX PE3YJIbTATOB TEOPETUYECKOrO aHAJIN3a OIPEACICHHON Hay4YHOU
(yueOHO-HCCTIe10BaTENbCKOM) TEMBI, I/I€ aBTOP PACKpBIBACT CYTh HCCIIETyEeMOM
npo0JieMbl, MPUBOANUT PA3IMUHbIE TOUKU 3PEHUS, a TaKkKe COOCTBEHHBIC B3IJISIbI
Ha Hee. PackpeiThe Tembl, TIpeJIOKEHHOW B pedepare, OIeHUBaeTCA Mo S-U
LIKaJIE.

[IncemMeHHass pOBEPKa 3HAHWW B BHUJIE PELICHHs 3a4a4 OCYLIECTBIIAECTCS B
aynuTopHoi Qgopme. Bo Bpemsi mpoBepKu U OLIEHKH 3aJad MPOBOJIUTCS aHAJIM3
PE3yJIbTATOB BBIMOJHEHHUS, BHIABISIIOTCS TUTIMYHBIE OLIMOKH, & TAK)KE MPUYUHBI KX
NMOsIBJICHUS. AHanu3 3ajad MNpOBOAUTCA omnepaTuBHO. IIpum mnpoBepke 3amau
MpernojiaBaresib HUCMPaBIsAeT KaXAyK JIONYIICHHYI0 OIIMOKY U ONpenesseT
MOJHOTY OTBETa, YYWTHIBas NPU O3TOM YETKOCTb U IOCJIEAOBATEIbHOCTH
W3JIOKEHUSI  MBICIEH, HaJMYMe€ M  JOCTATOYHOCTh IOSICHEHWH, 3HaHUs




TEPMUHOJIOTMM B TMpeIMeTHOW oOnactu. PemeHue 3amad  olleHUMBAEeTCA II0
JBYOAJILHOM IITKaJIe.

Kontpouabnasi pa6ora no ydeOHON mucnuiuinHe «Terio- u MaccooOMEH»
BEITIOJTHSETCSI B ayJAUTOPHOW (hOopMe MO MTOraM M3YyYEeHHs Ka)XXJIO0TO CMBICIIOBOTO
MOJyJIsl. AyJIuTOpHasi KOHTPOJIbHAsT paboTa MPEArnoJiaraeT pelieHue KOHKPETHOU
TEXHUYECKOM 3a/1a4M 10 BAPUAHTAM.

Bpemsa pemeHuss Kaxaol 3agaud  OrpaHuuyuBaeTcs 45  MUHYTaMH.
KputepusiMmu OlLIEHKH TakodW pabOThl CTAaHOBATCS: HCIOJIH30BAHUE CHCTEMHBIX
€IMHUI] U3MEPEHUSI, IOHUMAHUE 3aJJaHHOTO YCJIOBHUS U HCIOJIb30BaHUSI B OTBETE
MPaBWIBHBIX (HOPMYJI U HYKHBIX JuarpamMm (IIpu HEoOXOAUMOCTH), TPaMOTHOCTb,
JIOTUYECKas TOCIE0BaTEIbHOCTh M3JI0KeHUs peiieHus. KoHTposibHas paborta
OILICHUBAETCS IO MATHOAJIILHOM IIKAaJIE.



