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Metoauueckue peKOMEHAAUMU JJI CaMOCTOSITENbHOM paboThl 00ydarommxcs
no aucuuiuimHe «Temnogusuka» (Janee — METOAMYECKHE PEKOMEHAALNU) 10

crenuaibHOCTH 20.05.01 TToxkapnas 6e3omacHOCTb, npoduis «lloxkapHas 6e30macHOCTh
rocyaapcta» — UBanoso: UTICA I'TIC MYC Poccun, 2024. — 32 c.

MeToanueckue pEKOMEHJAIMK COJAepkKaT KpaTKoe U3JIO0KEHHE JAUCHUIUINHBI
«Temmodusuka» B COOTBETCTBUH ¢ TpeboBaHMsMH DenepanbHOr0 TrocyaapCTBEHHOTO
00pa3oBaTENFHOTO CTaHAAPTa BBICHIETO O0PAa30BaHUS — CHEIUATUTET MO CIEHUATBHOCTH
20.05.01 IToxxapnast Oe30macHOCTb W OCHOBHOHM Npo¢ecCHOHaIbHOW 00pa30BaTEIbHON
nporpaMMbl  BbICcHIero  oOpaszoBanus 1o  creuuanbHocTd  20.05.01  Ilokapuas
0€30MacHOCTh, COBETHI M0 IUIAHHUPOBAHUIO M OpraHU3alld BPEMEHHU, HEOOXOIMMOro Ha
U3yYeHHUE JUCIUILINHBI, TOXKEIIAHUS TI0 U3YYCHUIO OTIEIBHBIX TEM Kypca, PeKOMEHIaIuH
MO MCIIOJIb30BAaHUIO MATEPHANIOB y4eOHO-METOIUYECKOTO KOMIUIEKCa, PEKOMEHAALUH 110
paboTe ¢ IuTepaTypoii; COBETHI IO MOATOTOBKE K IPOMEXKYTOYHOM aTTECTAIlUH.

Metoauueckue  peKOMEHJALMM  PacCMOTPEHbl  Ha  3acelaHuu  Kadeapbl
€CTECTBEHHOHAYYHBIX JIUCLUIUINH.
[IpoToxos Ne OT «___» 2024 r.

MeTtoauueckne pekoMeHAaluu 00CYKI€Hbl U OJ00PEHbI Ha 3acelaHuu METOIUKO-
MeJaroru4eckoro cosera lMBaHOBCKOM mokapHo-crnacarenpbHoil akagemuu ['TIC MUC
Poccun.

[IpoToxom Ne OT «  » 2024 r.

© UIICA I'TIC MYC Poccun, 2024
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1. BBenenue

LlenssMu ocBOCHUST AUCIUTUIAHBI « Teruiohu3nkay sBIsSIOTCS:

- popmupoBaHrEe y 00YUYAIONIMXCS HAYYHBIX TPEACTABICHUN 00 OCHOBHBIX 3aKOHAX
TEIJIOMaccoOOMEeHa C TMOCIEAYIOIMM MX HCIOJb30BAaHMEM I peHIeHHus 3ajad
IIPOTUBOIIOKAPHOU 3aLUTHI;

- pa3BuTHE O OOYYaIOUUXCSd CHOCOOHOCTH BBIABIATH E€CTECTBEHHOHAYUYHYIO
CYUIHOCTh MpoOJieM, BO3HUKAIOIMIMX B TPOLECCE pelIeHus MNpodecCHOHaIbHO-
OPUEHTHUPOBAHHBIX 33]1a4;

- (hopMupoBaHNE TOTOBHOCTH K CAMOPa3BUTHIO U CaMOOOPa30BaHUIO.

OObekTamMu  MPO(ECcCHOHATBHON  JEATENbHOCTH  BBIITYCKHHUKOB, OCBOMBIIHX
mucuuiuinny «Ternopusnkay, SBISIOTCS:

— OpraHW3alusl W OCYIIECTBICHHE (YHKIIMOHWPOBAHUS COBOKYIMHOCTH CHI U
CPEACTB MOKAPHOU OXPaHBI;

— CHCTEMBI Mep IMPAaBOBOT0, OPTaHU3AIMOHHOTO, SJKOHOMHYECKOTO, COIUAIILHOTO U
HAYYHO- TEXHHYECKOTO XapaKTepa, HalPaBJICHHBIX Ha MPO(UIAKTHKY TIOKAPOB,;

— TYUIEHHE TI0KApOB U MPOBEACHNE aBapUIHO-CIIacaTEIbHBIX paboT.

Tunbr  3amau  mpodecCHOHATBHOW — JEATENbHOCTH, K KOTOPBIM  TOTOBATCS
o0yyaromuyecs: OCBOMBILIUE TUCHUILTHHY « Termogusnkay:

- IPOEKTHO-KOHCTPYKTOPCKHUH;

- HAy4YHO-HMCCIIeI0BATEIbCKUI.

OOyuaromuiics, OCBOMBLINI TUCUUIUINHY «Tennopuzukay,
B COOTBETCTBHHM C THUNAMH 3a1ad TPO(EeCcCHOHATBHON JAEATEIbHOCTH, HA KOTOpHIC
OpUEHTHPOBAHA MUCIUIUIMHA, TOTOB pELIaTh CICAYIOUIME 3aJayd MPOQecCHOHAIBHON
IESITeIbHOCTH:

- IPOEKTHO-KOHCTPYKTOPCKHUM:

- MOJCIUPOBAHUE OPTaHU3AIMOHHBIX, TAKTHYECKUX, TEXHOJIIOTUYECKHUX, TEXHHYE-
CKHUX TPOLIECCOB U CUCTEM C IPUMEHEHUEM CPEACTB aBTOMATU3UPOBAHHOTO MPOEKTUPOBA-
HUS U1 pelieHusl 3a7a4 MoKapHOil 0e30MacHOCTH, BHECEHUE U3MEHEHHUH B JIOKyMEHTa-
[IMIO C LEJNbI0 ONTHMM3AINUN CUCTEMBbI oOecrieueHHs oXapHOoW 0e30MacHOCTH B paMKax
npodecCHOHATBLHOMN 1eATEIbHOCTH.

- BelleHHEe HOPMAaTUBHO-TEXHUYECKOH M pacdyeTHO-KOHCTPYKTOPCKON paboThl IO
MPOEKTHUPOBAHUIO TPOTUBOIIOKAPHON 3aIIUTHI TEPPUTOPHUl, OOBEKTOB 3AIIUTHI U CPEICTB
oOecrieyeHHs MOXKapHOM 0e30MacHOCTH, COBEPIICHCTBOBAHMIO MOXKAPHOW W aBapuilHO-
CriacaTeIbHOW TEXHUKH, OOOPYAOBaHUS M CPEICTB 3alUTHl M TEXHUYECKAs peaii3alivst
MHHOBAIIMOHHBIX Pa3pabOToK;

- pa3paboTka pa3AesoB MPOEKTOB, CBSI3aHHBIX C TMOXApHOH O€30MacHOCTHIO H
HYKOHOMHYECKAM OOOCHOBAaHUEM MPEUIOKEHHBIX TEXHUYECKHX PEIICHHA, HHKEHEPHO-
KOHCTPYKTOPCKOE M aBTOPCKOE COMPOBOXKICHHE HAYYHBIX MCCIICAOBAHUI U TEXHUYECKOM
peanu3ali MHHOBAIIMOHHBIX Pa3pab0TOK B 00J1aCTH MOKAPHON 0€30MacHOCTH

HAYYHO-HCCIICIOBATEIIbCKHIA:

- y4acTue B OpraHu3aliy HayYHBIX UCCIIEAOBAaHUHI U pa3paboToOK B 00JacTH ymnpas-
JIeHHUS TOKapHOH 0e30MacHOCThI0, CaMOCTOSITENbHOE (B KOJUIEKTHBE MCCIEIOBaTENeH)
BBINIOJIHEHHE HAYYHBIX MCCIIEIOBaHUN B 00J71acTH 0€301MacHOCTH, TUIAHUPOBAHUE IKCIIEPH-



MEHTOB, 00paboTKa, aHAINU3 1 0000IIEHNE UX PE3yIbTaTOB, MATEMAaTUYECKOE U MAITMHHOE
MOJIEJIMPOBaHKE, TOCTPOCHHE POTHO30B.

- OLIEHKA JOCTOBEPHOCTH MOJTY4YEHHBIX Pe3yIbTaTOB UCCIEA0BaHMs, pa3paboTKa pe-
KOMEHJAIii 110 IPAKTUYECKOMY ITPUMEHEHUIO Pe3yJIbTaTOB HAYYHOT'O MCCIIeI0BaHMS.

- MOATOTOBKA HAYYHBIX MyOJIMKAIMN MO pe3yabTaTaM BbIMOJIHEHHOW HAayYyHOU pa-
OOTBI B COOTBETCTBUH C YCTAaHOBJICHHBIMH TPEOOBAHUSIMHU.

Jucunmmna «Ternopusnka» oTHOCUTCS K 00s13aTeNbHON YacTu (4acTu, GopMHpy-
eMOH y4acTHHUKaMH 00pa3oBaTeIbHbIX OTHOLIEHUI) Onoka aucuumiiud b1 o6pazoBatens-
HOM mporpaMmMmel 1o crenuanbHocTH 20.05.01 Iloxkapnas 6e3omacHocTh, mpoduins «llo-
’KapHasi 0€3011aCHOCTb TOCYAApCTBaY.

[lpr W3y4eHWH TUCHMIUIMHBI TUTAHUPYETCS NPOBENEHUE JICKIHH, MPAKTHYECKUX
3aHATUN, TabopaTopHbIX paboT. OCHOBHOE yueOHOE BpEMsi OTBOJUTCS Ha IMPOBEICHUE
NPAKTUYECKUX U Ta00PaTOPHBIX 3aHATHH.

Jluteparypa

a) OCHOBHAs JTUTEpATypa

1. Kommapos FO.A., Temnorexuuka. — Mocksa: UKL «Akagemknauray, 2006. —
501 c.: un.

2. CripOy A.A. Temnonepenaya. YueOHoe nocodue. / CeipOy A.A., CTopoHKHHA
O.E. — UBanoso: B! I'TIC MYC Poccun, 2013. — 114 c.

3. VeeB JI.A. Temmodusuka: Jlyuucterit Termooomen. YyueOHoe mocoowue. / JI.A.
Vubes, I'.E. Hazapos, M.C. Mapuanos — Banoso: B! I'TIC MYC Poccun, 2013. — 68 c.

0) TOTMOTHUTENBHAS IUTEpaTypa

4. Croponkuna O.E., Hazapos I'.E., Mapmanos M.C. JIabopaTopHblil pakTUKyM
Temnmodpusuka u Ternorexnuka. Yuedbnoe nocoodue. - UBanoso: ®I'bY BO UIICA ITIC
MUC Poccun, 2015. - 111 c.

B) HOpMAaTUBHAs JIUTEpaTypa

3. CII 2.13130.2012 Cucremsbl NpOTUBONOXKAPHOH 3anuThl. OOecneueHne orue-
CTOMKOCTH 00BEKTOB 3aILU-ThL. WWW.Pravo.gov.ru.

r) Oa3bl JlaHHBIX, TOWUCKOBBIE CHCTEMBbI, JJIEKTPOHHO-OMOIMOTEUHBIE CHUCTEMBI
(251eKTpOHHBIE OUOIMOTEKH) U SJIEKTPOHHBIE 00pa30BaTEIIbHBIC PECYPCHI:

6. DnexkTpoHHas OubamoTeka akagemud http://Bibliomchs37.ru.

7. OBC «IOpaii».

8. HarronanbHast 37€KTpoHHast OUOIMoTEKA.

9. Hudporas cpena MBaHoBckoil mokapHo-cnacatenbHOU akamemuu [TIC MUC
Poccun.
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2. MeToauueckue PEKOMCHIALUMMA 110 U3YUYCHUIO TEM TUCIHUILJIHHDBI

OOyyaromuMcs, MpPUCTyNMasT K M3Y4YeHHI0 AUCHUIUIMHBL  «Termnodusnkay,
HEOOXOIMMO O3HAKOMHTBCS C pabodeil MporpaMMoM, HACTOSIIIUMH METOJUYECKUMU
PEKOMEHAAUMSAMH U CIUCKOM PEKOMEHYEMOM JTUTEPATYPHI.

OcHOBHasi TPYIHOCTb, C KOTOPOM CTaJKMBAeTCS OOyYaroUIMiiCs NpU H3yYCHHUH
muctuiuinebl «Temnodusuka», COCTOUT B HEYMEHUHM aHAJIM3UPOBATh, BBIACNATH IJ1aBHOE,
pa3ziensaTh Ha YacTu U 000011aTh, CTPYKTYpUPOBaTh U CUCTEMATU3UpOBaTh Marepuai. [lo
ATOM NPUYMHE HACTOATEIBHO PEKOMEHAYETCS TIIATEIbHO BECTH KOHCIIEKT JICKIHM,
MPAKTUYECKUX 3aHSITHI, BECTH 3aITUCH B 1a0OPATOPHBIX KypHaIax.

Cnengyer uMeTh B BUIY, YTO W3Y4YCHHE MUCHUIUINHBI «Ternodu3nkay BO MHOTOM
Oasupyercs Ha MaTEeMaTHYECKOM arapare U YMEHHH €ro MCIOJIb30BaTh. TOJIBKO TOCIE
YCBOCHUSI TEOPETHUYECKHX OCHOB KaXKIIOW TEMBbI, OOyUYaIOIIMICS MOMXKET IMEePEeXOJUTh K
PELICHUIO 33/1a4 110 TUCUUILIAHE.

Paboueit  mporpammoit  auciuiiuHbl  «Termodusukay IPENYCMOTPEHO
NOCJEN0BATENBHOE U3YUEHUE CAEAYIOIIUX TEM:

Tema 1. TepmonnHaMuueckasi CHCTEMA U €€ COCTOSTHUE.

Tema 2. TepmoarHaMUY€CKUE TPOLIECCHI U LIUKJIBI.

Tema 3. TepmoauHamMuKa MOTOKOB.

Tema 4. TennonpoBOAHOCTb.

Tema 5. KOHBEeKTUBHBIN TEMII000MEH.

Tema 6. TenoBoe U3Ty4YEHHUE.

B pesynprate m3ydenmst mucnuiuinHbl «Termodusukay oOydaroniuecss JTOHKHBI
BJIQJICTh MPOYHBIMU TEOPETUYECKUMHU 3HAHUSIMHU IO KAXKJOW TEeMe, HaBbIKAMHU PEIICHUs
TUIIOBBIX 33/1a49; YMETh pabOTaTh CO CIPABOYHON JTUTEPATYPOH.

OO6mme pekoMeH AU 10 paboTe ¢ TUTEPATYPOH

Baxxnoil cocrapnsmomeil yueOHOro mpoiiecca B 00pa3oBaTeNbHBIX OPTaHU3ALMIX
BBICIIEr0 00pa3oBaHMs sABIsSETCS paboTa ¢ yuyeOHOM UM Meroauudeckou nureparypoi. Ca-
MOCTOATENbHAA padoTa 00yJarouuXxcsi ¢ Y4eOHHUKOM IMO3BOJISIET OCYIIECTBIIATh TOATOTOB-
Ky KO BCEM BHJaM 3aHSATUN: CEMUHAPCKUM, IPAKTUUYECKUM, TECTUPOBAHUIO, 3a4€TaM, K-
3aMEHaM, BECTH HAYYHO-UCCIEAOBATEIbCKYIO NESATENBHOCTh. B mocienHne roasl MOXKHO
3aMETUTh TOT (akT, YTO OOyyaroluecs MpU MOATOTOBKE K 3aHATHSAM CTajd BCE MEHbIIE
M0JIb30BaThCSl YYEOHMKAMHU, COCTaBISATH KOHCHEKTHI. [IpyuMH TOMy MHOXECTBO, B TOM
YHCJIEC U AJIEMEHTApPHOE HEYyMEHHE TI0JIb30BaThCS YUEOHOM TUTEPATYPOH.

Yurath HEOOXOJUMO TO, YTO PEKOMEHIYETCS K KaXKI0M TeMe Y4eOHOM MporpaMMoi,
MJIaHAMHU TIPAKTUYECKUX U JTA0OOPATOPHBIX 3aHATUN, IPYTUMU Y4eOHO-METONUYECKUMHU
MaTepuaiamMu, a Takxke TpernojaBareieM. B ydeOHBIX mporpaMMax BCS pPEKOMEHAyeMast
IuTEpaTypa OOBIYHO TOIPa3/ISseTCs HA OCHOBHYIO U JOTIOJHUTEIBHYIO.

K ocnosnoti numepamype 0THOCUTCSI TOT MUHUMYM HCTOYHUKOB, KOTOPBIM HEO0XO-
JIUM JTsI TIOJTHOTO M TBEPJIOTO OCBOCHHMS yueOHOTO MaTepraia (MIepBOMCTOUYHUKH, YICOHH-
KM, Y4€OHBIE TOCOOH).

Jononnumenvnas numepamypa peKOMEHAyeTCs ISl 0oJiee yriayOJeHHOTO U3yYeHUs
IPOrpaMMHOr0 MaTepHalia, pacIIMpeHust Kpyro3opa cryjeHra. Mzydyenue ee HeoOX0AUMO,
B YAaCTHOCTH, MPHU OCBEUIEHUHU PsA/Ia HOBBIX aKTyaJbHbIX, JUCKYCCUOHHBIX BOIIPOCOB, KO-



TOpbIE €llleé HE BOILIM B y4eOHUKHU U yueOHbIe mocoOus. Besuecku mpuBeTcTByeTcs U
CJIy>)KHUT ITOKA3aTeJIEM aKTUBHOCTH CTYAEHTA CAMOCTOSTENbHBIN IOUCK JIUTEPATYPBHI.

Yurate nuTEpaTYpy HY’KHO CUCTEMATHUUECKHU, IO IUIaHY, HE YpPBIBKAMH, IPAaBUIBHO
pacnpenensas Bpems. Cnoco0 uteHus omnpexaensiercss ero uenbto. OgHa kHUra Oepercs B
PYKH Ul TOTO, 4TOOBI y3HaTh, O YEM B HEW TOBOPUTCS, APYrasi — 4YTOObI €€ U3yUUTh I10JI-
HOCTBIO, TPEThS] — YTOOBI HAWTU B HEMl OTBET HA MOCTABJICHHBIN BOIIPOC, YETBEPTAsl — YTO-
OBl B35Th U3 Hee (PAKTUUYECKUE TAHHBIE.

OnuH 13 KpynHbIX cnenuanuctoB B obsactu meroauku C.UM. IloBapun mucai, 4ro
paboTa ¢ KHUToi TpeOyeT:

1) cocpenoTOUUTRCS Ha TOM, YTO YUTACIIIb;

2) «BBDKUMATh» CaMyI0 CYIIHOCTh YATAEMOT0, OTOPACHIBAS «MEJIOUM;

3) «oxBaThIBaTh MBICIBY» AaBTOpPA BIOJHE SICHO M OTYETIMBO, YTO MOMOTAaeT BhIpa-
OOTKE SICHOCTH U OTYETIMBOCTH COOCTBEHHBIX MBICIICH;

4) MBICJIUTH TIOCJIEJIOBATEIIHHO;

5) BoOOpaxaTh SIPKO U OTYETIMBO, KaK Obl IIEPEXKUBAs TO, UYTO YUTAEIIb...

Pa3znuyaroT cieayronme OCHOBHbIE BU/Ibl YTEHHUS:

Imyouposanue — CpaBHUTEIBHO MEJJICHHOE UYTEHHUE JIMTEPATyphl, CIOKHOU AJis
noHuManus. [Ipyu Ty upoBaHUN CTYJEHTY MPUXOAMUTCS HEOJHOKPATHO BO3BpAIATHCSA K
IPOYUTAHHOMY MaTepUaiy C LEJIbIO €ro NyOOKOro OCMBICIMBAHU.

Cniownoe umenue — 4YTEHUE BCETO MPOU3BEACHUS C BBIIUCKOM OTHENIBHBIX I10JIO-
KEeHHH, (HaKToB, HUPPOBOTO MaTepuaa, Tabauil, rpaduKos.

Bvibopounoe umenue — dreHue, mpu KOTOPOM MPOUYUTHIBAIOTCS OTAEIbHBIE pa3fe-
JIb1, TJIABBI IPOU3BEACHHUS.

beecnoe umenue — npuMeHsieTcsi Ipyu 03HAKOMIIEHUU C MPOU3BEACHUEM, O KOTOPOM
HE00X0IMMO UMETh camoe oOlliee NMpeICTaBICHHE.

Lenp 1 cnoco® uTeHUs KHUTH 3aJaeTCsl TOW KOHKPETHOW 3ajauei, KOTopas CTOUT
nepes 00yJaronuMCs.

OOyuaromuiicsa 00s3aH 3HaTh HE TOJBKO JUTEPATypPy, PEKOMEHIYEMYIO B JTAHHOM
0COOMH, HO U HOBBIE, CYIIECTBEHHO Ba)KHbBIE U3/IaHUA IO KYpCY, BBILIEIIINE B CBET IO-
cJie ero myOnuKanum.



2.1 Tema 1. TepmonHaMHUY€ECKasi CACTEMA U €€ COCTOSTHUE

Martepuan 1aHHOTO pasjeia MOAPOOHO M JOCTYMHO HM3JI0XkeH B [1], 0Obr4HOrO ero
M3YyYEHHE HE BBI3BIBACT y 00YUAIOIIUXCS 3aTPYIHCHHIA.

1. U3yunte gaHHBIN pa3zien ¢ UCMOJIb30BAaHUEM MaTepuaia JeKUuid U yueOHOoH Ju-
TEpaTypBl.

2. 3ay4uTe ONpEEICHUS] OCHOBHBIX IOHSATHUN: «TEPMOJMHAMHYECKAS CHCTEMAY,
«OCHOBHBIE IMApaMETPbl COCTOSIHUS», «OCHOBHBIE Ta30BbIE 3aKOHBD», «PABHOBECHOE U
HEPaBHOBECHOE COCTOSHUEY.

Bomnpoce! ajist caMOKOHTPOJIS
. Uneanbuelii raz. Pabouee Teno. XapakTepHble CBOMCTBA Ta3a.

. OCHOBHBIE TapaMeTPhl, €AUHUIBI H3MEPEHUSI.

. Bunpl naBnenusi, e1MHULIBI U3MEPEHUS, TPUOOPHI.

. Temnepatypa, CUCTEMBI U €IUHUIBI H3MEPEHUSI.

. OCHOBHO€E YpaBHEHUE COCTOSIHUS JJIs Fa30B.

. YpaBuenue Knanelipona. [Ipaktuyeckoe 3HaueHue.

. YHUBepcanpHas ra30Bas MOCTOSIHHAS, PU3UUECKHUI CMBICI, Pa3MEPHOCTD.
. 'a3oBas mocTosiHHAS, PUINYECKUI CMBICH, PA3MEPHOCTb.

9. OCHOBHBIE Ta30BbIE 3AKOHBI.
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10. 3akon boitns-Mapuotrra, npakTU4ECKOE MPOSIBIICHUE.

11. 3akon I'eii-JItoccaka, mpakTHUECKOE MPOSIBICHUE.

12. 3axon [lapns, npakTuyeckoe MposiBICHUE.

13. I'a30oBbIE cMECH, OCHOBHBIE TTapaMeTphl. 3aKoH [anbToHa.
14. CriocoObl 3a1aHust Ta30BbIX cMeceil. 3akoH Amara.

15. I'a30Bast NOCTOSIHHAS U MOJIEKYJISIpPHAst Macca CMECH.

TecTsl U191 CAMOKOHTPOJIS

1.  Beibepume 00un éapuanm omeema u sanuwume OYK8y, nod KOmopou oH yKa-
3aH, 8 NYCMOLL CMpPOKe.

Peanbnelii ras — ato ...

a) BOOOpakaeMblii Ta3, y KOTOPOTO HEJNb3sl IPeHeOpedh pa3MepaMu MOJICKYIT U CH-
JaMH MEXMOJICKYJISIPHOTO B3aUMOJICHCTBHS;

0) BooOpakaeMblii ra3, y KOTOPOTro MOKHO IIpeHeOpeyb pa3MepaMu MOJIEKYJI, HO
HEJIB3s HE YYUTHIBATh CHIIBI MEXMOJIEKYJISIPHOTO B3aMO/ICHCTBUS;

B) BOOOpaskaeMbIi ra3, y KOTOPOTO MOXKHO IMPeHeOpeysb pa3MepaMu MOJIEKYJ U CH-
JaMH MEXMOJIEKYJIIPHOTO B3aUMOCHCTBUSA
Omeem:

2. Buwibepume 0d0un sapuanm omeema u 3anuwiume 0yKkgy, no0 KOMopou OH yKa-
3aH, 8 NYCMOU CmMpOoKe.

dopmynupoBka: «Kaxip1ii KOMIIOHEHT paclpoCTpaHEeH BO BCeM 00beMe ra3oBoi
CMECH U CO3/aeT B HEH TaKoe JaBJeHHE, KaKoe OH co37aBall Obl, 3aHUMAasi BECh 00BEM MPU
TEMIIEpaType CMECH» OTHOCUTCSA K 3aKOHY ...



a) ABoraapo
0) Herotona
B) JlanpTOoHA

r) Amara
Omeem:
3.  Buvlibepume o0un sapuanm omeema u 3anuwiume Oykey, 00 KOMopou OH YKa-

3aH, 8 NYCMOU CmMpoKe.
YpaBHEHUE COCTOSHUS UICATBHBIX Ta30B

a) PV=RT
0) PV =mRT
B) P/T = const
Omeem:
4. Buvibepume o0oun sapuanm omeema u 3anuwiume OyKgy, o0 KOmopolu o1 yKa-

3aH, 8 NYCMOU CmMpoKe.

M>/KT — 5TO €JIMHMIBI H3MEPEHHUS ... a) ITIOTHOCTH
0) yaenapHOro oobemMa
B) MOJISIPHOH MacChI
') a0COJIOTHOTO AaBJICHUS
Omeem:

5. Bwlbepume 00un sapuanm omeéema u 3anuwiume Oykey, 00 KOMopoui OH YKa-
3aH, 8 NYCMOU CMpOKe.

Cuna, nelcTBYIOINIAs MEPIICHINKYISIPHO MOBEPXHOCTH — 3TO ...

a) Macca

0) TemnepaTypa

B) JIaBJICHHE

r) o0BeM
Omeem:
6. Buvibepume odun sapuanm omeema u 3anuwume 6ykey, no0 KOMopou OH YKa-

3aH, 8 NYCMOU CMpOKe.
M3onpouecc, npeacTaBieHHbIM HA pUCYHKE, SBIISIETCH . ..
P

a) aanabaTHBIM

0) U30XOPHBIM

B) N300apHBIM

T') U30TEPMUYECKUM
Omeem:
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7.  Buwibepume o0un sapuanm omeema u sanuwiume 6ykg8y, no0 KOMmopou OH YKa-
3aH, 8 NYCMOou cCmpoxe.

3aKOH OTPEENAIOIMNN 3aBUCUMOCTh 00beMa HUACaTLHOTO ra3a OT TEMIIEPATypPhl PH
MIOCTOSTHHOM JIaBJICHUH ...

a) lapmns

0) I'eii-JIroccaka

B) boitns-Mapuotra

r) ABOrajipo
Omeem:

8.  Buwibepume 00un sapuanm omeema u 3anuwiume 6yKgy, n00 KOMOpou OH YKa-
3aH, 6 nycmotl cmpoxe.

3axon [eii-JTioccaka - = 1t COOTBETCTBYET MPOLIECCY ...

2 2

a) U30XOPHOMY

0) u3o6apHOMY

B) U30TEPMHUUECKOMY

r) anuabaTHOMY
Omeem:

9. Buvibepume mpu eapuanma omeema u 3anuwiume uepe3 3ansimyro Oykewl, noo
KOMOPbIMU OHU YKA3AHbL, 8 NYCMOU CMPOKE.

OcHOBHBbI€ ra30BbI€ 3aKOHHI ... a) HptoTOHA
0) Llapns
B) ['eii-JItoccaka
r) boits-Mapuorra
Omeem:

10.  Bwibepume mpu eapuanma omeema u 3anuwiume 4epe3 3ansimyro Oykewl, noo
KOMOPbIMU OHU YKA3AHbL, 8 NYCMOU CMPOKeE.

OcCHOBHBIE TEPMOIMHAMUYECKUE TAPAMETPHI Ta30B
a) a0COFOTHAs TEMIIepaTypa
0) ynenbHbIN 00BeEM
B) aTMOC(EpPHOE TaBICHUE
') a0COJIIOTHOE JTaBJIICHUC
Omeem:
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2.2 Tema 2. TepMOIMHAMHYECKUE POLECCHI U LIMKJIIbI

B nanHoM paznene npeaycMOTpEHO U3yYEHUE TEOPETUUYECKOTO MaTepuasa Ha JIeK-
[UsIX, pEIlICHHEe MPAKTUUYECKUX 3a]1a4, BHIMOJIHEHUE J1abopaTopHbIX padot. Marepuan gan-
HOTO pa3/iesia TECHO MEPEIIETaeTCs ¢ MAaTEPUAIIOM NUCUHUIIINH «PU3UKO-XUMHUUYECKUE OC-
HOBBI Pa3BUTHS U TYIICHUS [TOKAPOBY.

1-i1 3aKOH TEPMOJIMHAMUKH

- Temmo€mkocTh Ta30B. MaccoBasi, 00beMHasi U MOJIIpHAs TEMJIOEMKOCTH.

TennoeMKOCTh TP MOCTOSTHHBIX 00BEME U 1aBIEHUU. 3aBUCUMOCTh TEIJIOEMKOCTH
OT TeMIIepaTyphl U AaBiieHUus. CpelHsAs] U UICTUHHAS TEINIOEMKOCTH.

- CyIIHOCTh NEPBOr0 3aKOHAa TE€PMOJIMHAMHUKH. DOpMyJIMpPOBKA MEPBOrO 3aKOHA
TEPMOJMHAMUKHA. AHAUINTUYECKOE BBIPAKEHNE IIEPBOr0 3aKOHA TEPMOJIUHAMUKH.

Omnpenenenve pabOThl U TEMJIOTHI Yepe3 TEPMOJMHAMUYECKHE MapaMeTpbl COCTOs-
HUsl. BHyTpeHHsIsI SHeprys. DHTaIbIIUS.

- TennoeMKOCTb ¢ TOUKHU 3pEHUSI MOJIEKYISIPHO-KUHETUYECKON TEOPHH.

2-11 3aKOH TEPMOJIMHAMUKHU

- CyIIIHOCTBH BTOPOT0 3aKOHA TepMOAMHAMUKH. OCHOBHbBIE (DOPMYIUPOBKH BTOPOTO
3aKOHAa TEPMOJIMHAMHUKH. TEepMOIMHAMUYECKUI aHaln3 TEIIOTEXHUYECKUX YCTPOMCTB.
Tepmogunamuueckue UKL [Ukiabpl TermmoBeiX MamuH. [IpsMble 1 0OpaTHBIE IUKIIBIL.
Tepmoaunamuueckuit KITJ{ u xomoawnbHbii kodpdunnent. [{uknsl Kapno n ananms3 ux
CBOWCTB. AHAaJIUTUYECKOE BBIPAKEHUE BTOPOTO 3aKOHA TEPMOJIUHAMUKH.

- Huxknel nurareneit BHyTpenHero cropanus (ABC). IIpunuun aeiicTBuUs nopiiHe-
BbIX JIBC. Llukiel ¢ M30XOpHBIM U M300apHBIM TOJBOJAOM Teruta. LUK co cMermaHHbIM
MOJIBOAOM TerioThl. M300pakeHne UUKIOB B pv- U Ts- auarpammax. TepmMuueckue u K-
cepruueckue KIIJ[ uuxnos JIBC. CpaBHUTENBHBIN aHAIN3 TEPMOAMHAMUYECKUX LUKIIOB
JBC.

- Hukiibl ra30TypOMHHBIX YCTaHOBOK.

Bomnpock! a5ist caMOKOHTPOJIS

1. IToHsITHE O KONIMYECTBE TEIJIOTHI U TETNIOEMKOCTH.

2. Buasl Termoémiocta 1o crioco0y HarpeBa. CpaBHeHue. Y paBHeHue Maiiepa.

3. 3aBUCUMOCTb TEIUIOEMKOCTH OT TEMIEPATYPHI.

4. TepmonuHamMuyeckas cucrema. Y paBHEHUE cOCTOsIHUS. TepMoIuHAMUYECKUI
IIpOILIECC.

5. PaboTa 1 BHYTpEeHHsISI SHEPTUA.

6. 1-ii 3aKOH TEPMOJMHAMUKH.

7. XapakTepuCcTUKa U30TEPMHUUECKOTO MTPOLECCA.

8. XapakTepucTrka n300apHOro Mpolecca.

9. XapaktepucTuka H30XOpHOIO Mpoliecca.

10. XapakTepucTika aguadaTHOro mnpoiecca

11. XapakTeprcTrKa NOJIUTPOMHOIO MpoIiecca.

12. XumMunueckas TepMOAMHAMUKA.
13. TepMOAMHAMHUYECKUE LIUKJIBI.
14. 2-ii 3aKOH TEPMOAMHAMUKH.
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15. Kpyroseie mukisl. [IpsiMoil, 0OpaTHBIN TUKIIBL.
16. Iukn KapHho.

17. ABC ¢ n30XOpHBIM MMOJIBOIOM TEILA.

18. IBC ¢ n3o0apHbIM MTOABOAOM TEILIA.

19. JIBC co cMemiaHHBIM MMOABOIOM TEILJIA.

20. 'a3oTypOMHHBIE YCTAHOBKH.

21. ITapocunoBbie YCTAaHOBKH.

22. IIUKbl XOJOAWIIBHBIX YCTAHOBOK.

23. [IuKJIbI KOMIIPECCOPHBIX YCTAHOBOK.

TecThl 111 CAMOKOHTPOJIA
1. Buvibepume odun sapuanm omeema u 3anuwume 6yKgy, 00 KOMOpPoU OH YKa-
3aH, 8 NYCMOU CMpOoKe.
Tun nukna JIBC, npeicTaBieHHOTO Ha PUCYHKE COOTBETCTBYET LUKITY ...

a) Juzens F I
6) Kapno el
B) OTTO *’H /

r) Tpunknepa /
Omeem: < >
1

-

2. Buvibepume 0dun sapuanm omeema u 3anuwiume 6ykey, no0 KOMopou OH YKa-
3aH, 8 NYCMOU CMpoKe.

JIBurarens J{n3ens — 3To ABUTaTesb C ...

a) 1300apHBIM MOJIBOJIOM TEIlIa

0) U30XOPHBIM MOABOJAOM TeIIa

B) M30TEPMHYECKUM I10JIBOJIOM Terljia

') aaradaTHBIM IIOJIBOJIOM TEIlIa
Omeem:

3. Buwibepume 00un sapuanm omseema u sanuwiume Oyk8y, no0 KOMmopou OH YKa-
3aM, 8 NyCmou Cmpoke.

«Bce moiBeneHHOE K CHCTEME TEeIIO UIeT Ha M3MEHEHHE BHYTPEHHEH YHEPTUY U Ha
COBEPILIEHUE CUCTEMOM paOOThl MPOTUB BHEITHUX CUI» SIBISIETCS (POPMYITUPOBKOW ...

a) MepBOro 3aKOHA TEPMOJUHAMUKH

0) 3akoHa HrroToHa

B) BTOPOI'0 3aKOHA TEPMOJMHAMUKH

I') TPETHETrO 3aKOHA TEPMOJAUHAMUKU
Omeem:

4.  Buibepume 00un sapuanm omseema u 3anuwiume 6yK8y, H00 KOMOPOU OH YKa-
3aH, 6 NYCMOU CMPOKe.
[Ipu pacumpenuu raza coBepuaercs ...
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a) MOJIoKUTEeIbHas paboTa

0) oTpunarenbHas padbora

B) paboTa HE COBEPIIACTCS
Omeem:

5. Bulbepume o0un sapuanm omeema u 3anuwiume O6ykey, 00 KOMOpoU OH YKa-
3aH, 8 NYCMOU CMpOKe.

[lepexon TepMOAMHAMUYECKON CUCTEMBI U3 OJTHOTO COCTOSIHUSI B IPYTO€, KOTOPHBIi
BCET/Ia CBSI3aH C HAPYIICHUEM PAaBHOBECHS CHCTEMBI

a) TePMOJIUHAMUYECKHUM ITUKJIT

0) TepMOIMHAMHYECKHI TPOIECC

B) TEPMOJMHAMHUYECKAS] CUCTEMA
Omeem:

6. Bwibepume o0un eapuanm omeema u 3anuwiume OyK8y, n00 KOMOPOU OH YKA3AH, 8

nycmou cmpoke.
TemnoemMKkocTH ¢, U €y CBSI3aHBI MEXKAY COOOM YPABHEHHEM ...

a) MurkeHna

0) Herotona

B) Maiiepa

r) apns
Omeem:

7.  Buwibepume o0un sapuanm omeema u sanuwiume 6ykg8y, no0 KOMmopou OH YKa-
3aH, 8 NYCMou Cmpoke.

Pacuet temnotsl, cootBercTBY0mUi hopmyne Q =m Cp (T, — T)), xapakTepen ans
mporecca ...

a) aanabaTHOTO

0) U30XOPHOTO

B) N300apHOTO

I') U30TEPMUYECKOTO
Omeem:

8. Bwibepume 00un sapuanm omeema u 3anuuiume 6yKey, noo KOmopou oH yKa-
3aH, 6 NYCMOU CMPOKe.
VYpaBHeHHe U1l U3MEHEHUS BHYTPEHHEN SHEPrUH ra3a B ©300apHOM IpoLiecce ume-

eT BUJ:
a) AU = m'Cp'(Tl—Tz)

6) AU =m'cp'(T2-T1)
B) AU = m'Cv'(Tz-Tl)
F) AU = m'Cv'(Tl—Tz)

Omeem:
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9. Buvibepume ooun sapuanm omeema u 3anuwume OYK8y, N0O KOMOPOU OH
VKA3aM, 8 Nycmou cmpokxe.

[{uka TerIoBBIX IBUTATENEH PeTHA3HAYCH ...

a) U1 MpeoOpa30BaHUs TEIJIOTHI B padoTy

0) Ass IepeHoca TeryIoThl OT 60Jiee HarpeToro Tena K MeHee HarpeToMy

B) JUIS TIepeaadd TeIUIOTHI OT 00Jiee XOJOAHOTO Tejla K MEHEE XO0JI0THOMY
Omeem:

10.  Bwvibepume mpu sapuanma omeema u 3anuiiume uepes 3ansamyio OyKewl, noo
KOMOPbIMU OHU YKA3AHbL, 8 NYCMOU CIMPOKe.

JBuratenb OTTO COCTOUT U3 ...

a) MOPILHS

0) BITyCKHOTO KJIariaHa W BBITYCKHOTO KJIalmaHa

B) GOpPCYHKHU

I') CBE€YH
Omeem:
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2.3 Tema 3. TepMoaMHAMUKA TOTOKOB

OcHoBHbIE MOOXeHHs. YpaBHeHHs nucteueHnus. CkopocTh ucreueHusi. CeKyHIHbIHI
pacxon npu uctedyeHrH. CBs3b CKOPOCTH UCTEUEHHUSI C MECTHON CKOPOCTBIO paclpocTpa-
HeHHs 3Byka. KpuTudeckoe OTHOIEHWE IaBiICHHN. PacyeT CKOpOCTH HCTEUEHUsS U ce-
KYHJHOTO MacCOBOTO pacxoja JJIsl KpUTHYECKOTO peKuMa. Y CIIOBUS TIEPeXo/ia dyepe3 Kpu-
TUYECKYIO0 ckopocTh. Coruto JlaBais.

JlpoccenupoBanue ra3oB ¥ mapoB. CyIIHOCTh TpoOIEcca APOCCETUPOBAHUS U €ro
ypaBHeHUE. VI3MeHeHne mapaMeTpoB B MPOIEcCce APOCCENMPOBAHUA. Y CIOBHOE M300pa-
’KEHHE MpoIlecca IPOCCETUPOBaHU B is- nuarpamme. [IpakTrudeckoe nCmoib30BaHuE MPO-
1ecca JIpocceIupoBaHusl.

Bomnpocse! 11t caMOKOHTPOJIA
1. Ucreuenue razos. Comto u auddy3op.

2. Coruio JlaBansi.

3. IIpakTyeckoe NpUMEHEHNE TEPMOAUHAMHUKHN [TOTOKOB.

4. CKOpOCTb UCTEUECHUS, MACCOBBIN PACXO/I, MPAKTUYECKOE 3HAUEHUE.
5. IpoccenupoBaHue.

TecTsl 11 CAMOKOHTPOJIS
1. Buvibepume 00un sapuanm omseema u 3anuwiume OyK8y, n0o0 KOMopou OH YKa-
3aH, 8 NYCMOU CMpOKe.
B xanane 0ObIYHO CUMTAIOT TEUCHUE KUAKOCTH WM Ta3a OJHOMEPHBIM, T.€. KOT/1a

a) TeMIeparypa, JaBJIeHUE U CKOPOCTh CPEIBI TI0 MOMIEPEYHOMY CEUCHHIO KaHala
IMOCTOSIHHBI ¥ MEHSIOTCS JIMIIL BAOJIL ocu OX KaHaa;

0) TeMIiepaTypa Cpebl 1o MOMEPEIHOMY CEUCHHIO KaHalla IOCTOSIHHA U MEHSETCS
JIMIIB BIOJIb ocu OX KaHaja;

B) JaBJICHUE M CKOPOCTh CPEJIbI IO MONIEPEYHOMY CEUCHUIO KaHajla MOCTOSHHBI U
MEHSIOTCS JIUIIEL BAOJL ocu OX KaHaa;

I') CKOPOCTh CPEIbI 110 TIOTIEPEYHOMY CEUCHHUIO KaHaJla MMOCTOsIHHA M MCHSETCS JIMIIb
B10JIb ocu OX KaHaa.
Omeem:

2.  Bwibepume 00un éapuanm omeema u 3anuuiume 0yK8y, no0 KOMopou OH YKa-
3aH, 6 nycmotl cmpoxe.

Pacxon xxuakoctu - 3710 ...

a) KOJIMYECTBO JKUJKOCTH, TPOTEKAIOIIEe Yepe3 MOMEePEUHOE CEUEeHUE MOTOKA (TPy-
00MmpoBO/a) B €AMHUILY BPEMEHU;

0) 00beM KUIKOCTH, MPOTEKAIOIIHNIA Yepe3 MONEPEUHOE CEUCHHE MTOTOKa (Tpy0o-
MPOBO/IA) B €AMHUITY BPEMECHH,

B) KOJIMYECTBO KHUAKOCTH, MPOTEKAIOIIee Yepe3 MONMepeyHOe CeYCHHE MOTOKA (Tpy-
OompoBoja).
Omeem:
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3. Bwibepume 00un 6apuanm omeema u 3anuwiume OyKey, noo Komopou oH yKa-
3aH, 8 NYCMOIl CMpoKe.

CranuoHapHbIN TOTOK ... a) P JBMYKEHUH KUAKOCTH (ra3a) CKOPOCTh YaCTHI] I10-
TOKa, a TAK)KEe IUNIOTHOCTb, TEMIIEPATYpPa, TaBJICHUE U Jpyrue GakTopbl, BIUAIOUINE HA
JBI>KEHUE KUAKOCTH (Ta3a), He M3MEHSIOTCS BO BPEMEHH B KaKI0H (PUKCUPOBAHHOM TOY-
K€ TPOCTPAHCTBA, Yepe3 KOTOPYIO MPOXOAUT KUIKOCTD (Ta3).

0) npu IBWKEHHUHU KUIKOCTH (Ta3a) CKOPOCTh YACTHUIL TIOTOKA, a TAK)KE TNIOTHOCTb,
TeMIepaTypa, AaBJIeHHE U Ipyrue (HakToOphl, BIUSIONIME HA ABIKEHHE KUAKOCTH (Ta3a),
M3MEHSIOTCS] BO BpEMEHH B KXJ10M (PUKCUPOBAHHOM TOUKE MPOCTPAHCTBA, Yepe3 KOTO-
PYIO IPOXOJUT KUAKOCTH (ra3).

Omeem:

4, Buvibepume 00un sapuanm omeema u 3anuwiume 0yK8y, no0 KOMopou OH YKa-
3aH, 8 NYCMOU CMPOKe.

Comio - 9TO KaHan ...

a) pacIIUPSIONTUNACS B HAIIPABJICHUH JIBUKEHUS MTOTOKA

0) CyaroIluiics B HAPaBJICHUU JBH)KCHUS TTOTOKA

B) UMEIOIIUN MOCTOSHHYIO TUIOIIA (b CEUCHUS
Omeem:

5.  Buvlbepume 00un sapuanm omseema u 3anuwiume Oykgy, n00 KOMopou OH YKd-
3aH, 8 NYCMOU CIMPOKe.

Huddysop - 3T0 KaHa... a) paCIIUPSIOUINIICS B HAPABICHUH JBUKECHHSI TOTOKA

0) Cy)KaroIuiicsi B HAPaBJICHUN JABIKEHHUSI TOTOKA

B) HMEIOIIHI MTOCTOSIHHYIO TUIOMIA/Ib CEUCHUS
Omeem:

6.  Buwibepume 00un sapuanm omeema u sanuwiume Oykgy, no0 KOMmopou OH YKa-
3aH, 8 NYCMOU CmpoxKe.

YBenuueHne CKOpOCTH MOTOKA B KaHaJIe BO3MOKHO TIPH ...

a) YBEJIMUEHUU JTaBIICHUS

0) YMEHbIIICHUH JaBJICHHUS

B) YBEIWYEHUU 00BEMA KUJTKOCTH

T') YMEHBIIIEHUN 00beMa KUIKOCTH
Omeem:

7.  Buwibepume o0un sapuanm omseema u sanuwiume Oykg8y, no0 KOMmopou OH yKa-
3aH, 6 nycmotl cmpoxe.

HpoccenupoBanue - 310 ...

a) HeoOpaTUMBIII TTpoIecC MPOTeKaHus Ta3a (Tlapa) Yepe3 MECTHOE COTPOTUBIICHNUE, B
pe3ysbTaTe KOTOPOTo OHM)KASTCS TaBJIeHUE ra3a 0€3 COBEPILECHHSI UM TEXHUYECKOU paOOTHI;

0) oOpaTUMBIH TIpoliecC MPOTEKaHUs Ta3a (Tmapa) uepe3 MeCTHOE CONIPOTHUBIICHUE, B
pe3yJbTaTe KOTOPOTO MOHIKASTCS IaBlICHUE raza 0e3 COBEpPIICHHsI UM TEXHUUYECKOH pa-
OOTHI;
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B) HEOOpATUMBII MPOIECC MPOTEKAHMS Ta3a (1Mapa) 4epe3 MECTHOE COTIPOTUBIICHUE,
B pe3yJIbTaTe KOTOPOTO TOBBIIIAETCS JaBJICHHE Ta3a 0e3 COBEPIICHUS UM TEXHUIECKOU
paboTHI;

) 0OpaTHMBIH TpoIlecc MPOTEKaHU ra3a (1mapa) yepe3 MECTHOE CONPOTUBIICHHE, B
pe3ysbTaTe KOTOPOTO MOBBIIIACTCS JaBJICHHE ra3a 0€3 COBEPIICHUS UM TEXHUIECKOU pa-
OOTHI.

Omeem:

8.  Buwibepume 00un sapuanm omseema u 3anuwiume 6yKey, no0 KOMopou OH YKa-
3aH, 6 nycmotl cmpoxe.

DXEKTUPOBAHUE - 3TO MPOLIECC MPUBEICHUS B ABI)KCHUE T'a3a MO ICHCTBUEM ...

a) pa3HOCTU TEMIIEpaTyp

0) pazHOCTH 00BEMOB

B) pa3pexeHusi, CO34aBaeMOro JPYrUM ra3oM, IBUKYITUMCS C MEHBIIEH CKOPOCTHIO

T') pa3peKeHusi, CO31aBaeMOTO IPYTUM Ta30M, ABIKYIIIUMCS C OOJIBIION CKOPOCTHIO
Omeem:

9. Buvibepume mpu eapuanma omeema u 3anuwiume uepe3 3ansimyro Oykewl, noo
KOMOPbIMU OHU YKA3AHbL, 8 NYCMOU CMPOKE.

JIBYKyIIIEN CUIION TIPU UCTEUEHUM KUJIKOCTEN SABIIIETCS PA3HOCTS ...

a) 00beMOB

0) maBiIeHUI

B) TEMIIEPATYP

I') [IBETA KUJIKOCTEH

1) YPOBHEM XKHAKOCTEN

€) IJIOTHOCTEH KUAKOCTEM
Omeem:

10. Bvibepume mpu eapuanma omeema u 3anuuiume yepes 3ansamyro 0yKevl, noo Ko-
MOPbIMU OHU YKA3AHBL, 8 NYCMOLL CMPOKe.
MecTHOE COTPOTUBIICHUE TTOTOKY CO3AAI0T YCTAHOBIICHHBIE B TPYOOIIPOBOJIE ...
a) 00beMOB
0) maBieHUI
B) TEMIIEPATYP
I') [IBETA KUJIKOCTEH
1) YPOBHEM KUAKOCTEN
€) IJIOTHOCTEH KUAKOCTEM
Omeem:
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2.4 Tema 4. TennonpoBOJAHOCTb

[IpeameT u 3a7aun TEOpUHU TEMI0O0OMEHa. 3HAUEHHE TEIIO0OOMEHA B MPOMBIIIICH-
HBIX nporieccax. OCHOBHbIE MOHATHUS U ompenesieHus. Buabl nepeHoca TEmIoOThI: TEIJIo-
IPOBOJHOCTh, KOHBEKIIMS U U3TyYeHUE. AKTyallbHbIE 3aa4i TPOTUBOIIOKAPHON 3aIIUTHI
00BEKTOB, KOTOPbIE PEIIAOTCS C UCIOJIb30BAHUEM TEOPUU TEIIIOOOMEHA.

3akoH Dypobe. KoadduimeHT rernnonpoBogHOCTA. MeXxaHu3M nepesadyu TerIoThl B
MeTaiax, IU3JIEKTPUKAX, TOTYIPOBOJHUKAX, )KUIKOCTSX U ra3ax.

TennonpoBOIHOCTh MPHU CTAIMOHAPHOM pexume. PelieHune ypaBHEHHs TEIIONPO-
BOJHOCTH ISl OJTHOCJIOMHOW W MHOTOCIIOMHOW TUTOCKOH, IMIIMHAPUYECKON U chepude-
CKOM CTEHOK MpHU TPaHUYHBIX YCIOBHX 1-ro poaa mpH MOCTOSHHOM Ko3(hdulMeHTe Ter-
JIOMPOBOJAHOCTH.

HecraunonapHas termnonpoBoAHOCTb. ['pannunble yciaoBuss. CTaHAAPTHBIA TeMIIE-
paTypHbIil pexxuM. HecTanmoHapHas TeIIONPOBOJHOCTh MOJYyOTrPAaHUYEHHOIO Teja IMpHU
CTallMOHAPHBIX TPAHUYHBIX YCIOBHSIX.

Bormpocsl 151 caMOKOHTpPOJIS

1. TennonpoBogHOCTH. 3ak0H Dyphe.

2. Koadurment TermonpoBogHocTH. OU3ndecKkuii CMbICI, (haKTOPHI, BIUSIOIIHIE
Ha KO3 PHUIIMEHT TEIIONPOBOAHOCTH.

3. TemneparypHslil rpagueHT. M3oTepMudeckast TOBEPXHOCTh, €€ CBOMCTBA.

4. TennonpoBOJHOCTH OJAHOCIOMHON U MHOTOCJIOMHOM MJIOCKOW CTEHKHU.

5. TerronpoBOAHOCTH OJJTHOCIOMHOM U MHOTOCIIOMHON IUJIMHAPUYECKON CTEHKHU.
6. HecTtanmonapHas TeIionpoBOAHOCTb. [ paHUYHBIE YCIIOBHSL.

7. HecraunonapHas TemIonpoBOAHOCTh. CTaHAAPTHBINA TEMIEPATYPHBIA PEKUM.

TecThl 111 CAMOKOHTPOJIA

Bvibepume ooun eapuanm omseema u 3anuwiume 06yKgy, n00 KOMoOpou OH YKA3aH, 8 Ny-
Ccmou cmpoxe.

Kounsekius - 310 ...

a) MPOIIECC PACIIPOCTPAHECHUS TEILJIA BCIAEACTBUE IEPEHOCA MACCHI )KUJIKOCTU UITU
rasza U3 OJJHOM 4acTH NMPOCTPAHCTBA B APYTYIO C Pa3IMYHON TEMIIEPATYPO

0) mpoliecc pacpoCcTpaHEHuUs Terjia MyTeM MPEBpaIeHUs TEMIOBOM YHEPTUH B
HHEPTHUI0 JIEKTPOMArHUTHBIX BOJIH U HA000POT

B) CIIOCOOHOCTH MaTe€pUaIbHBIX TEJ MPOBOJIUTH TEINIOBYIO SHEPTUIO OT OoJjiee
HarpeThIX YacTel Tejla K MEHEE HarpeThiM YaCTsIM Tejla MyTEM Xa0TUUYECKOIO JIBHXKCHUS
YacTHIl TeJa

T') CIIOCOOHOCTh MaTEePUATIBHBIX TEJ MMPOBOIUTH TEIJIOBYIO YPHEPTHUIO OT MEHEE
HArpeThIX YyacTei Tena K 60Jee HarpeThiM YacTsAM Tejla MyTEM XaOTHUECKOTO JIBHKCHUS
YacTHll TeJa
Omeem:

2. Bvibepume o0un eapuanm omeema u 3anuwiume 0yk8y, 00 KOMOpPOU OH YKA3aH, 8 Ny-
Ccmou cmpoxe.
TemniepaTypHblii TPAJAUEHT ...
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a) mpeesl OTHOIICHUSI U3MEHEHHS TeMITepaTypbl At K paCCTOSTHUIO MEXKIY U30TEP-
MaMH 1o HopMaJiu An;

0) sIBIsI€TCS BEKTOPOM, HAIIPABJICHHBIM 110 HOPMaJIU K U30TEPMHUYECKON ITOBEPXHO-
CTH U3 ToukH 0;

B) BBIpaXkaeT M3MEHEHHE TeMIIepaTyphl B rpajaycax, mpuxosiieecs Ha 1 M paccTos-
HUS MEXY U30T€PMHUYECKUMH TTOBEPXHOCTSIMHU 110 HOPMAJIH.
Omeem:

3.  Buwibepume 00un sapuanm omseema u sanuwiume Oykg8y, no0 KOMmopou OH YKa-
3aH, 8 NyCmMou Cmpoke.
3akoH TemionpoBogHOCTH Dyphe BeIpakaeTcs GopmMysion ...

a) dQ = —XﬁdFd‘t
on

6) Q=cml(t; - t,)
B) ng(tl _tz)FT

r) d*0 =ﬂddecos<p
T

Omeem:

4.  Bwibepume 00un éapuanm omeema u 3anuuiume 0yK8y, no0 KOMopou OH YKa-
3am, 6 Nycmotul Cmpoxe.

Korna TemnepaTtypa B pa3inyHbIX TOUKaX MPOCTPAHCTBA HE U3MEHSETCS BO BpeMe-
HU, TO TEMIIEpaTypHOE MOJIe Ha3bIBACTCH ...

a) U30TPOIHBIM

0) cTalMoOHapHBIM

B) HECTALlMOHAPHBIM

I') HEYCTaHOBUBILIUMCS
Omeem:

5. Buwibepume o0un éapuarnm omeema u 3anuwiume OYK8y, n00 KOMOPOU OH YKA3AH, 8
nycmou cmpoxe.

ApPryMeHT, BbIpaKaeMblii 3aBUCIMOCTBIO A = % Ja s Ha3bIBAETCS APTYMEHTOM ...
. at . ’Z'

a) Kupxroda

0) Kpamma

B) bonbimana

r) ABoraapo
Omeem:

6.  Buwibepume o0un sapuanm omseema u sanuwiume Oykg8y, no0 KOMmopou OH YKa-
3aH, 8 NYCMou Cmpoke.
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[Ipomecc TermmooOMeHa MeXIy IBYMS TEIJIOHOCUTESIMU, pa3AeICHHBIMU TBEPAOU
CTEHKOM, Ha3bIBACTCH ...

a) TETUJIOBBIM U3JTy4eHUEM

0) TeruiooTAAYEH

B) TEILJIONPOBOIHOCTHIO

I) Terionepeaayei
Omeem:

7. Buvibepume 00un sapuanm omseema u 3anuwiume OyKgy, o0 KOMopou OH YKa-
3aH, 8 NYCMou CmpoKe.

[Iponecc nmepeHoca Temia BHYTpH TeJa, 32 CYET B3aNMOIECUCTBUN MAKPOYACTHI] C
pa3HOM TeMIIepaTypoil Ha3bIBAETCA ...

a) TEIJIOBOE U3JTyYEHUE

0) (azoBsIif Mepexo

B) TEIUIONPOBOHOCTh

I') KOHBEKIIUS

1) CJIO’KHBIN TEMI000MEH
Omeem:

8.  Bwibepume 00un sapuanm omeema u 3anuuiume 6ykey, o0 KOmopou OH YKa-
3aH, 8 NYCMOou CmpoKe.

[Toka3pIBaeT TENIOBOM MOTOK B BaTTax, KOTOPBIM MPOXOAUT YEPE3 TEJIO HA IIJIOIIA-
1 M30TEPMHUYECKON MOBEPXHOCTU | M? IIPH PACCTOSIHUM MEXKIY H30TEPMUUECKMMH I10-
BEPXHOCTAMHM | M U pa3HOCTH TEMIIEpaTyp MEXAy HUMU | rpagyc.

a) TEIJIOBOE U3TyYEHUE

0) MIOTHOCTH TEIJIOBOTO MOTOKA

B) KO3(QPUIIMEHT TEIUIOMPOBOAHOCTH

r) K03hUITMEHT Teronepeaadu
Omeem:

9.  Bulbepume 00un sapuanm omeema u 3anuwiume O6ykey, 00 KOMopou OH YKa-
3aH, 8 NYCMOU CMpOKe.

OcHOBHOE ypaBHEHHUE TerionpoBoaHocTH Q = -Agradt-F Ha3piBaeTcsl ypaBHEHU-
€M/3aKOHOM ...

a) Hetotona-Puxmana

0) @ypne

B) MenneneeBa-Kiamneiipona

I') HEpa3pbIBHOCTH

n) boiins-Mapuotra

e) JlamGepTa
Omeem:

10.  Bwibepume 00un sapuanm omeema u 3anuuiume 0yKgy, no0 KOMopou oH YKa-
3aH, 8 NYCMOU CMpOKe.
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Kputepuii HyccenbTa siBnsercs kputeprueM noaoous . ..

a) TUAPOJIUHAMUYECKOTO
0) MEXaHUYECKOTO
B) T€OMETPUYECKOTO
I') TETIOBOTO
Omeem:
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2.5 Tema 5. KOHBEKTUBHBIN TEMI000MEH

OcHOBHBIE MOHATUA U onpejaesieHus. YpaBHeHue Huiorona-Puxmana. Koadduiu-
eHT TeruiooTaaun. JAuddepeHuuanbible ypaBHEHUS TEIJIOOOMEHA: YpaBHEHUE JBUKEHUS
Bs3koM kuakoctu (HaBbe-CTokca), ypaBHEHHE TEIJIONPOBOAHOCTU JUIsl MOTOKA JBUXKY-
mieics KUAKOCTH, YpaBHEHHE TEIUIOOTAAuM Ha IpaHulle notoka u cteHku (buo-dypoe),
ypaBHEHUE HEPA3PHIBHOCTHU. Y CIOBUE OAHO3HAYHOCTU K TUDPepeHIIMalIbHBIM ypaBHEHH-
SIM KOHBEKTUBHOT'O TETJIOOOMEHA.

OcHoBBI Teopuu 1moao0us. OCHOBHBIE ONpeaenaeHus. Y CIOBUs MoaoOus Quinye-
ckux siBneHui. [IpeoOpazoBanus momoous. Yucma momgobus. KpurepuaibHpie ypaBHEHHS.
Ou3nYecKuil CMBICII OCHOBHBIX yucen noaoous. [loHaTus o MmaTeMaTnyeckoM MOAETUpPO-
BaHWH.

TennooTnada npu BBEIHYKIEHHOM JIBIDKCHHH CPEIbl. TerIoo0MeH Mpu ABUKCHUU
KUIKOCTEH BIOJb IUJIOCKOW TMMOBEPXHOCTH; TEIJIOOTAaYa NpU JIAMHHApPHOM U
TypOyJE€HTHOM TMOTPAaHUYHOM CJIO€; pEIIeHHE 3aJady METOJAOM TEOpUu MOoa00us;
KpUTEpHUAIbHbIE YPaBHEHUSI.

TennooTaaya npu BBIHYKJIEHHOM TE€YEHUH KUAKOCTH B TpyOax; TEIUIOOTAaya Mpu
JAMUHAPHOM U TYpOYJIE€HTHOM TE€UEHHUH KUIKOCTEH B TpyOax; pacyeTHbIe ypaBHEHHUS IO-
00us.

TemnooTaaya npu MONepeYHOM OMBIBAHMM OJIMHOYHOW KpYriioi TpyObl. TemaooTt-
Java MpH MONEepeYHOM OMBIBAaHUM ITYYKOB TPYyO, KOPUIOPHO- U IIAXMATHO- PACIIOJIOKEH-
HbIX. KpuTepuanbpabie ypaBHEHUSI.

Temmoornaua mnpu  cBOOOJHOM — ABMXKEHHHM  JKUAKOCTH. Temnmoordgaua B
HEOTPaHMYEHHOM O0bEME: JaMUHApHas U TypOyJeHTHas KOHBEKLHUS y BEPTUKAIbHBIX
IOBEpxXHOCTEH. Temnoornadya Ha  TOPU3OHTAJIBbHOM  IIJIOCKOM  IIOBEPXHOCTH B
HEOTPAaHMYEHHOM MPOCTPAHCTBE. TemnooTgadya TOPU3OHTAIBHO  PACIIONIOKEHHOTO
HWIMHIpa B HEOrpaHudeHHOM o0béme. Kpurepuanphbie ypaBHeHus. TemnooOMeH mnpu
CcBOOOJHON KOHBEKIIMM B 3aMKHYTHIX 00bEMax. Pacuer TeminooTnadm uvepe3 TOHKHE
POCTONKH KUAKOCTH U rasa.

TenooObmeH mpu KoHjeHcauuu. PacyeT HE0OXOoAMMOro pacxoia BOJISHOTO IMapa
pU MPOEKTUPOBAHUU CUCTEM MOKAPOTYILIEHUS.

Bomnpock! aj1s1 caMOKOHTPOJISI
1. KonBeknus.

2. 3axoH Hrrorona-Puxmana.

3. IHTEeHCUBHOCTH KOHBEKTUBHOT'O TEIIOOOMEHA.

4. KOHBEKTUBHBIHN TEMII000MEH MPU KOHBEKIIMU B OOJIBIIIOM 00BEME.
5. KoaddummeHT Temmootaauu.

6. KoHBeKTUBHBIN TEIJIOOOMEH ITPU KOHBEKIIMH B ITPOCIIONKAX.

7. Kputepuu nogobus. x puznueckuii cMbICII.
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TecThl 111 CAMOKOHTPOJIA

1.  Buibepume 00un sapuanm omeema u 3anuuwiume OyK8y, 00 KOMopou OH YKa-
3aH, 8 NYCMOU CMpOKe.

KoHBeKTHBHAs TEIUIO0TIa4a — 3TO MEPEHOC TETUIOTHI ...

a) BCJIEJICTBUE IBUKEHUS U MTEPEMEIIEHUSI MAKPOCKOMMYECKUX 0OOBEMOB Tra3a UiH
KUIKOCTH;

0) BCJIEACTBHE XaOTUYHOTO (TETJIOBOT0) IBUKEHUS MUKPOYACTHIL (ATOMOB,
MOJIEKYJ1, CBOOOIHBIX 3JIEKTPOHOB);

B) B IPOCTPAHCTBE C TMTOMOIIBIO 3JIEKTPOMAarHUTHBIX BOJIH;

T') BO3HUKAIOIINI MEXTy IBYMSI COITPUKACAIOIIMMHUCS TBEPABIMU TEIaAMHU
Omeem:

2.  Bwibepume 00un éapuanm omeema u 3anuuiume 0yK8y, no0 KOMopou OH YKa-
3aH, 6 nycmotl cmpoxe.

YcnoBus 3a1aHusl UCXOAHBIX BETMYHMH HA TPaHUIIAX Tesia Ha BECh MEPUO]T HarpeBa-
HUS WA OXJTKICHHUS ...

a) TEeMIIEPaTypHBIN TPalueHT

0) rpaHUYHBIE YCIOBUSI

B) KO3(PGULHEHT TEIIONPOBOIHOCTH

) K03hUITMEHT Teronepeaaqu
Omeem:

3. Buibepume 00un sapuanm omseema u 3anuwiume OyKgy, no0 KOmopou OH YKa-
3aH, 8 NYCMOU CMpPOKe.

3aKOH TETUIONPOBOHOCTH YCTAHOBUI ...

a) HeroToH-Puxman

0) @ypne

B) bonbiiman

r) HetoToH
Omeem.

4.  Buwibepume 00un sapuanm omeema u 3anuuiume 6yKg8y, no0 KOMOpPOU OH YKa-
3aH, 8 NYCMOU CMpOKe.

Jlyst GONBIIMHCTBA MATEPUATIOB M BEMIECTB KOO (DUITMEHT TETIIOTPOBOAHOCTHU C
YBEJIMYCHUEM TEMIIEPATYPhI TEIa H3MEHSETCS CISAYIOIINM 00pa3oM ... a) BO3pacTaeT

0) yMeHbITIaeTCs

B) HE U3MEHSIETCS

T') HE 3aBUCHUT OT TEMITepaTypPhl
Omeem:

5. Buvibepume 00un sapuanm omseema u 3anuwiume 0yK8y, o0 KOMopou OH YKa-
3aH, 8 NYCMOU CmMpoKe.

Bua tennooOMeHa, mpy KOTOPOM BHYTPEHHSIS SHEPT U epeaéTcsl CTPYSAMHU U T10-
TOKaMH CaMOr0 BEUIECTBA HA3bIBACTCH ...



24

a) TEIJTIOBOE U3JTyYEHUE

0) dazoBbIii epexon

B) TEILJIONPOBOIHOCTD

') KOHBEKIIUS

1) CJIO’KHBIN TETJI000MEH
Omeem:

6.  Bwibepume 00un éapuanm omeema u 3anuuiume 6yKey, noo Komopou oH yKa-
3aH, 8 NYCMOU CIMPOKe.

Bripaxxenue A/0 COOTBETCTBYET ...

a) TEeIIOBOI MPOBOAUMOCTH

0) TEepMUYECKOMY COTIPOTHUBIICHUIO

B) U30TEPMUYECKON MOBEPXHOCTHU

) K03 PUIUEHTY TeIuIonepe1adn
Omeem:

7.  Buibepume 00un sapuanm omeema u sanuwiume Oykg8y, no0 KOMmopou OH YKa-
3aH, 8 NYCMOU cCmpoxe.

B Merannax TemiaonpoBOIHOCTh OCYIIECTBISIETCS TTYTEM ...

a) nu¢dy3uu aTOMOB U MOJIEKYJI

0) ynpyrux BOJH

B) 1u(pPy3un 31€KTPOHOB
Omeem:

8.  Buwibepume 00un sapuanm omseema u 3anuwiume 6yKg8y, no0 KOMopou OH YKa-
3aH, 8 NYCMou CmpoKe.

CoOBOKYITHOCTh 3HaYEHUH TEMIIEPATYPHI B TAHHBI MOMEHT BPEMEHH JIJISI BCEX TOUEK
IPOCTPAHCTBA, HA3bIBACTCA ...

a) U30TepMUYECKasi TOBEPXHOCTh

0) TemmepaTypHOe ToJie

B) TEMIIEPATYPHBIM IPaJAUEHTOM

I') CTallMOHAPHOE T0JIe
Omeem:

9.  Bwibepume 00un sapuanm omeema u 3anuuiume OYK8y, n00 KOMOPOU OH YKA3AH, 8
nycmou cmpoxe.

EnuHUIEI M3MEpeHns TeTIOBOTO TTOTOKA . ..

a) Br/m>-°C

0) Bt

B) B1/™?

r) Br/m*K
Omeem:
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10. Bwibepume 00un sapuanm omeema u 3anuwiume OyKgy, o0 KOmopou OH YKa-
3aH, 8 NYCMOU CmMpOoKe.

YpaBaenune HoroToHa-Pruxmana ...

a) q = oty - tr)

0) q = a(ts- tw)

B) Q = -Agradt-F

r) F=ma
Omeem:
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2.6 Tema 6. TenoBoe U3IIy4YEHHE

OOmue MNOHATHUS M ONpeNeieHHs; TEIJIOBOM OallaHC JYYHMCTOTO TEIMIo00MEHa.
3aKOHBI TETUIOBOTO M3NydYeHHs. TermnooOMeH U3nyuyeHueM MEeXIy TelamMu, pa3aeeHHbIMU
npo3payHol  cpemoi;  kodpduuueHt  oOmydeHHOCTH.  JIyuyuCTBIA — TETIooOMeH
MUIOCKOIAPAJIENbHBIMU U MPOU3BOJIBLHO OPUEHTUPOBAHHBIMHU MOBEPXHOCTSAMU. 3alUTa OT
u3nyuenus. Mznyudenue raszoB. Mznyuenue Qakena minameHu mnpu mnoxape. Pacuer
0e30macHbIX B MOXKaPHOM OTHOIIEHUM PACCTOSHUM M SKPAHHOW 3alIUTHI OT TEIJIOBOIO
U3IydeHus. TenaoBou pacu€r H3KpaHOB.

Bomnpocs! 111 caMOKOHTPOJIA
. CyIIHOCTB TEIJIOBOTO U3TyUEHHUS.
. 3axon Credana-bompimana.
. 3axon Kupxroda.
. CnienctBus u3 3akona Kupxroda.
. 3akoH Jlambepra.
. BapuanTsl TemiooOMeHa MEXy TEIaMHU.
. ITosxapHast onacHOCTb, KPUTHUYECKAs MIJIOTHOCTh 00JTyUEHUsI.
. I3myuyenue npoayKkToB CrOpaHus.
. TernooOMeH Mexy MPOAYKTaMH CTOPaHUs U TBEPABIMU TEJIaMHU.
10. U3nyuyenue dakena.
11. ITpupoaa uznydeHus mniaMeHu.
12. I'opeHue ra3oB, )KUJKUX U TBEPABIX BEIIECTB.
13. U3znyuenue axena Ha moxkape.
14. CriocoObI 3aIUTHI OT TEMJIOBOTO U3JTy4EHUS.
15. Buabl TEIUIOBBIX 3KPAHOB.

O 0 1O DN K~ WK —

TecThl 111 CAMOKOHTPOJIA

1.  Buwibepume 00un sapuanm omeema u 3anuwiume OyK8y, o0 KOMopou OH YKa-
3aH, 8 NYCMOU CMpOKe.

EauHuiel u3mMepeHus mioTHOCTH TETUIOBOTO MOTOKA ...

a) Br/m>-°C

0) Bt

B) JIx

r) Br/m?
Omeem:

2. Bwibepume 00un éapuanm omeema u 3anuuiume 0yKey, no0 KOmopou OH YKa-
3aH, 6 nycmotl cmpoxe.

TennoBbpIM U3ITyYEHHEM HA3bIBAETCS MPOIIECC MePEeHOCa TeTUIOTHI ...

a) BCJICJICTBHE JIBIKCHUSI U TIEPEMEIIEHUST MAKPOCKOMTMYECKUX 00hEMOB Ta3a UiIn
KUJKOCTH;

0) BCJIEACTBHE XaOTUYHOTO (TETJIOBOTO) IBUKEHUS MUKPOYACTHIL (ATOMOB,
MOJIEKYJ, CBOOOJIHBIX DJICKTPOHOB);

B) B IPOCTPAHCTBE C MIOMOIIBIO AJIEKTPOMArHUTHBIX BOJIH;
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') BOBHUKAIOMINI MEXY IBYMsI COPUKACAIOUTUMHUCS TBEPIABIMU TEIaAMHU.
Omeem:

3. Buvibepume 00un sapuanm omeema u 3anuuiume OyK8y, o0 KOmopou OH yKa-
3aHM, 8 NYCMOUL CMpOKe.

3amaueii pacueToB JIYYHUCTOTO TEIUIOOOMEHA SIBIISICTCS HAX0XKACHUE Pe3yIbTHPYIO-
KX ITOTOKOB U3JTyYCHHUS ...

a) Ha BCEX MMOBEPXHOCTAX, BXOAIINX B JAHHYIO CHCTEMY;

0) TOJIBKO Ha BCEX BEPTUKAIBHBIX MIOBEPXHOCTSX, BXOIANINX B TAHHYIO CHCTEMY;

B) TOJILKO Ha BCEX TOPU3OHTAIBHBIX TTOBEPXHOCTSIX, BXOAAIINX B JAHHYIO CUCTEMY.
Omeem:

4.  Bowibepume 00un 6apuanm omeema u 3anuuiume 0yK8y, no0 KOMopou OH YKa-
3aH, 8 NYCMou CmpoKe.

dopmynupoBka «M3iydarenbHas cmocOOHOCTh a0COJIFOTHO YEPHOIO Tejla Bo3pacTa-
€T MPONOPLIMOHATILHO YETBEPTOM CTETIEHH €r0 a0COMIOTHON TeMIepaTypbl» COOTBETCTBYET
3aKOHY ...

a) dypne

0) Credana-boapiiMana

B) Buna

r) [Inanka
Omeem:

3. Buvibepume 00un sapuanm omeema u 3anuwiume OyKgy, no0 KOmopou oH YKa-
3aH, 8 NyCmou Cmpoke.

Cy1iecTBeHHOE OTJIMYHUE JIyYUCTOrO TEIJI000MEHA OT IPYTHX BUIOB TEIJIO0OMEHa
3aKJIK0YAETCS B TOM, UTO. ..

a) OH MOXKET MPOTEKATh U MIPU OTCYTCTBUU MaTEPUAILHOM CPeJibl, pa3iesioen
MOBEPXHOCTH TEIIOOOMEHA;

0) OH HE MOKET IPOTEKaTh MPU OTCYTCTBUM MaTepUATIbHOM CPeJlbl, pa3iesioen
MOBEPXHOCTH TEII0OOMEHa
Omeem:

6.  Buwibepume 00un sapuanm omseema u sanuwiume 6ykg8y, no0 KOMopou OH yKa-
3aH, 6 nycmotl cmpoxe.

CriexTp u3mydeHus: abCOTOTHO YEPHOTO TEJIa OMPEAEIIICTCS . . .

a) TOJILKO €ro TEMIIepaTypoil;

0) TOJIBKO TUTOIIA/IbIO TIOBEPXHOCTH TEJIA;

B) TUTOIIABIO TIOBEPXHOCTH TEJIa U TEMITEPATypOi;

T') TOJIBKO OOBEMOM TeJIa
Omeem:

7. Buvibepume 0ea sapuanma omeema u 3anuwiume yepes 3ansimyro 0yKevl, Hoo
KOMOPbIMU OHU YKA3AHbL, 8 NYCMOU CMPOKE.
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JlyuucTsIil TEIIIO0OOMEH UTpaeT 3HAYUTEIBHYIO POJIb B MPOIleccax TEII000MeHa,
MPOUCXO/ISIINX MPU TeMIIepaTypax ...

a) ke 100 °C

0) ke 500 °C

B) Hike 1000 °C

r) Beimie 1000 °C

1) okosio 1000 °C

Omeem:

8.  Buwibepume mpu eapuanma omeema u sanumiume uepes 3ansimyro OYKewl, oo
KOMOPbIMU OHU YKA3AHbL, 8 NYCMOLL CIPOKe.

K ocHOBHBIM BufaM mepenayu Teria OTHOCAT ...

a) TEIJIOBOE U3TyYEHUE

0) (azoBwIif Mepexo

B) TEIUIOMPOBOIHOCTD

I') KOHBEKIIUS

1) TEYCHHUE KUIAKOCTU

€) CJIO)KHBIN TerI000MeH
Omeem:

9. Buvibepume mpu eapuanma omeema u 3anuwiume uepe3 3ansimyr 0ykevl, noo
KOMOPbIMU OHU YKA3AHbL, 8 NYCMOU CIMPOKe.

Jlyuucrast sHEpTHsl, Maa0IIas B MPOIECCE JIYIHCTOrO TeII000MEHa Ha TTIOBEPX-
HOCTh HETIPO3PAYHOTO TeJIa U XapaKTePU3YIOIIasicsl 3HAYEHUEM MTOTOKA MaJar0IIeTo U3Iy-
yeHUS Quay, ...

a) YaCTUIHO OTPAKAETCS TEJIOM

0) 4aCTHYHO ITOTJIONIASTCS TEIIOM

B) TIOJIHOCTBIO OTPAKACTCS TEJIOM

I') YaCTUYHO ITPOITYCKACTCS TEJIIOM

1) TIOJTHOCTHIO TIOTJIOMIACTCS TEJIOM

¢) MOJTHOCTBIO TIPOITYCKACTCS TEJIOM
Omeem.

10.  Buibepume mpu sapuanma omeema u 3anuuiume depes 3ansimyro 0YKewl, noo
KOMOPbIMU OHU YKA3AHbL, 8 NYCMOU CIPOKe.

K 3akoHaM TenmiIoBOro U3Iy4eHUSI OTHOCATCS 3aKOHHI ...

a) Buna

0) [nanka

B) [Tackans

r) HetoTona

n) Credana-bonbiimana

e) MenpneneeBa-Knaneiipona
Omeem:
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3. MeToauveckne peKOMEHIAUMHU
A NOATOTOBKM K MPOMEKYTOUYHOM aTTecTallUH

VYHuBepcaabHbIX METOJIOB /JI MOJATOTOBKM K 3a4€Ty M AK3aMEHY HE CYIECTBYET,
O03TOMY Ba)KHO BhIOpaTh HauOosiee npuemiieMblit st Bac. [IpuBeneHHble HIKe MpaBuiia
MOKHO paccMaTpHUBaTh B Kaue€CTBE 0OIIETO PyKOBOJCTBA.

1. TlpenycmoTpuTe Kak MOKHO 0oJibllie BpeMeHH AJig noArotoBku. Eciu Bel ocTas-
JsieTe OCHOBHYIO pa0OTy Ha MOCJIEIHUNA MOMEHT, 3TO CHM)KAaeT Ballu miaHchl Ha ycIex.
Pa3BuBaeTcs cocTosiHME CTpecca, CHIKAETCSI CHOCOOHOCTh K KOHIICHTPAIHH.

2. CocraBbTe pacnucanue 3aHsATUd. CIUIaHMPOBATH MOJATOTOBKY K 3a4€TaM HYXKHO
3a HECKOJIBKO HeJelb 0 UX Havasa (Jy4lle BCEero - B Havajie cemectpa). TBepao cienyi-
T€ HAMEUEHHOMY IJIaHy.

3. Otabixaiite. YcepaHas MOATOTOBKA — OYEHb TsKenas padbora. BaxHo BpeMs OT
BpPEMEHU J]aBaTh ce0e BO3MOXKHOCTh paccinadutbed. [IpenrycMoTpuTe B CBOEM paciuCcaHUM
BpEMsI Ha OT/IbIX.

4. Nenaiite nepepoiBbl. [locne yaca 3ansatuil caenaiire 15 - 20-MUHYTHBIN IEpEPHIB
¥ C HOBBIMH CHUJIaMH BO3BpaIllaliTeECh K MPOAYKTUBHOI padoTe.

5. Kontponupyiite cTeneHb roToBHOCTU. Vcronb3ylTe CIMCOK BOIPOCOB K 3a4ETy,
4TOOBI OTCJIEKUBATH CTENEHb YCBOEHUs MaTepuana. OTMmeuaiiTe yxe npopaboTaHHbIE BO-
npocsl. CKOHLEHTpUPYHTE CBOE BHUMAHHE HA TEX BOIpOcax, KOTOpble Bbl 3HaeTe xyxe.

6. Jlenaiite kpaTkue 3anucu. YacTo MoAroToBKa OKa3bIBACTCSl HE OYEHb d(PPEeKTHB-
HOM, ecau Bbl pocTo unrtaere marepuai. JlenaiTe KpaTKUe 3alMCH, OTMEUasl KIIFOYEBbIC
MbIcau. CTapalTech HE MIPOCTO 3alIOMHUTH (PAKThI, & OHATH CTOSIIIME 32 HUMH UJIEH.

7. Tpenupyiitecb oTBe4aTh Ha BOmpochl. [IpopaboTaB kaxayo Temy, MOmpoOyiTe
OTBETUTHh HA NPOBEPOYHBIE BONPOCHL. HekoTtopeie U3 HUX npuBeneHsl B pasnaene «KoH-
TPOJIBLHBIE BOIIPOCKD MOCIE KaK0i TeMbl. BHauane Bam, Bo3MOxHO, moTpedyeTcs 3arisi-
IbIBAaTh B KHUT'Y WJIM KOHCIIEKT, HO K KOHITY ITOATOTOBKH BBl CMOXeETEe 0TBEYaTh Ha BOIIPO-
Cbl CaMOCTOSITENIBHO, Kak Ha 3adyere. CrapalTech IPOrOBapUBaTh OTBETHI HA BOIPOCHI
BCIIyX, 9TO CHOCOOCTBYET Oosiee IIIyOOKOMY YCBOEHHIO MaTepuasla U sSBJISIETCS XOpOIIEH
TPEHUPOBKOM MEpe]] 3a4ETOM.

Kpurepun oLleHKM yCTHOrO OTBETA

1. CooTBeTCTBHE OTBETA ITOCTABIEHHOMY BOIIPOCY.

2. ITonHoTa oTBETa, rIyOMHA 3HAHUIA.

3. Bnagenue TepMHUHONIOTHEH, OTYETIIMBOCTh U TOYHOCTH (POPMYTUPOBKH MOHSATHIA.

4. JIOTUYHOCTb U3JI0KEHUSI MaTepurarna.

5. ApryMeHTHpPOBaHHOCTb OTBETA (MPUCYTCTBUE U 10KA3aTEIbHOCTh IPUMEPOB).

6. Ucnonb3oBaHre 3HaHUM U3 APYrUX Y4EOHBIX TUCHUIUIMH U JTOMOJHUTEIBHOTO
MaTepuaa.

7. KynbTypa peun.

8. IIpaBUIIBHOCTH pelIeHUs U OPOPMIICHHUS 3a1aUH.

OneHka 3a OTBET Ha 3a4€Te BBICTABIACTCS B CIEAYIOIIEM MTOPSAKE:

«OTJINYHOY», €CIU KYpPCaHT (CTYAEHT) IIyOOKO M IPOYHO YCBOWJ BECh IPOrpaMM-
HBI MaTepuas, HCUEPIBIBAKOLIE, ITOCIEN0BATEIBHO, TPAMOTHO U JIOTHYECKH CTPOMHO €ro
U3JaraeT, He 3aTPYAHSAETCA C OTBETOM IPU BUJIOM3MEHEHUH 3aJlaHusl, CBOOOJHO CIpaBJIs-
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€TCs C 3aJla4aMUu U TIPAKTUICCKUMHU 33JJaHUSMH, TTPABUIHHO OOOCHOBBIBACT MIPUHSITHIE Pe-
IICHUS, YMEET CaMOCTOSITEIIBHO 0000111aTh MaTepuaJl, He JOMYyCKaeT OTHOOK;

«XOPOIIOY», €CIIM KypcaHT (CTYJICHT) TBEPJO 3HAET MPOrPaMMHBIA MaTepHall, Tpa-
MOTHO H TIO CYIIECTBY M3JIaraeT €ro, He JOMYCKaeT CYIECTBEHHBIX HETOUHOCTEH B OTBETE
Ha BOIIPOC, MOYKET MPABHIILHO MPUMEHSATh TCOPETUICCKUE MTOJI0KEHUS U BIaJceT Heo0X0-
JTUMBIMH YMECHHSIMHU M HABBIKAMU TP BBITIOJTHEHUN TPAKTUYCCKUX 3aJIaHUI;

«YIOBJICTBOPUTEIBHOY, €CIM KYpPCaHT (CTYICHT) YCBOMJ TOJBKO OCHOBHON MaTepu-
aJ, HO HE 3HACT OTICNBHBIX JCTAJICH, TOIMYCKAaeT HETOYHOCTH, HE COBCEM IIPAaBHIIbHBIC
(GhOpMYTUPOBKH, HAPYIIAET MOCIEI0BATEILHOCTh B U3JIOKEHUHU MTPOTPAMMHOTO MaTepHuaa
Y UCTIBITHIBACT 3aTPYAHEHUS B BBITIOJHEHNUN MTPAKTUYECKUX 3aJIaHUN;

«HEYIOBJICTBOPUTEIHHOY, €CIIM KypCaHT (CTYJEHT) HE 3HAET 3HAYUTEIHHOU YaCTH
MIPOTPaMMHOTO MaTepuaia, JOMyCKaeT CyIIeCTBEHHbIC OMMMOKH, ¢ OOBIIINM 3aTPyAHCHH-
€M BBITIOJIHSET MPAKTUYECKUE 3ajaHusl (3a7a4n ).
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4. CnoBapb TepMHHOB 10 qucuuminHe «Temtopuzukay

3AKOH I'ECCA - temioBoit 3(eKT XMMHUYECKOW peakiuu He 3aBUCHUT OT IyTH €€ Ipo-
TeKaHUs (MPOMEXYTOUYHBIX CTaAuil), a ONpenenseTcs JUllb Ha4albHbIM U KOHEYHBIM CO-
CTOSIHUEM CUCTEMBI (T.€. COCTOSTHUEM UCXOHBIX BEIIECTB U MPOYKTOB PEAKIIUH).
OBPATHUMbBI TEPMOJMHAMMNYECKUN ITPOIECC — mporece nepexoia TepMOIH-
HAMHUYECKON CUCTEMBI U3 OAHOTO COCTOSIHUSL B APYrO€, KOTOPBIA MOXET MPOTEKAaTh KaK B
OpsIMOM, TaK U B OOpAaTHOM HaIpaBIIEHUH, Yepe3 Te K€ MPOMEKYTOUHBIE COCTOSTHUSL 0e3
Kakux ObI TO HU OBLIO M3MEHEHUI B OKPYIKAIOIICH cpee.

PABOTA ITPOLECCA — sHeprus, nepegaBaeMas OJHHM TEJIOM JIPYroMy Telly HpPH UX
B3aUMOJICMICTBUH, HE 3aBUCSLIAS OT TEMIEPATYPHI 3TUX TEJI U HE CBSI3aHHAs C MEPEHOCOM
BEILECTBA OT OJITHOTO TEJA K IPYTOMY.

PABHOBECHBIM ITPOIIECC — mpomecc, paccMaTpHBacMblil KaK HENPEpPHIBHBIA P
PABHOBECHBIX COCTOSIHUN CUCTEMBI.

PABHOBECHOE TEPMOJNMHAMMNYECKOE COCTOSHUE — cocTosinue, B KOTOpOE
OPUXOJUAT CUCTEMA NIPHU MOCTOSHHBIX BHEIIHUX YCIOBUSX, XapaKTEpU3yOUIEECs HEN3MEH-
HOCTBIO BO BPEMEHU TEPMOJUHAMHYECKHUX MMAPAMETPOB U OTCYTCTBUEM B CUCTEME MOTO-
KOB BEIIECTBA U TEIUIOTHI.

PEJIAKCAIIMA — nporiecc nepexoia CUCTEMbl U3 HEPABHOBECHOTO COCTOSIHUSI B PaBHO-
BECHOE.

TEMIIEPATYPA - BenuuuHa, BbIpaxkarolas COCTOSHHE BHYTPEHHErO JIBUKEHUS PAaBHO-
BECHOW CHUCTEMBbI, UIMEIOLIasi OJIHO U TO K€ 3HAYEHHE y BCEX YaCTEW CII0KHOM paBHOBEC-
HOM CHCTE€MbI HE3aBUCHUMO OT YHMCJIA YACTHI] B HUX U OMNpe/essieMasl BHEUIHUMHU MapaMeT-
pPaMH U DHEPTUEH, OTHOCALIMMHUCS K KaXXJA0U TAKOM 4acCTH.

TEIIVNIOEMKOCTD — koJInuecTBO TEIJIOTHI, MOTJIO0IIAEMOM (BBIIEISIEMOI ) TEJIOM B MPO-
1[ecce OXJIAXK/ICHHS Ha 1 KEeJIbBUH.

TEIUUIOTA ITPOLECCA — sHeprus, nepeaaBaemasi OJJHUM TEJIOM JPYyroMy MpU UX B3au-
MOJENCTBHH, 3aBUCSIIAS TOJBKO OT TEMIIEPATypbl ITUX TEJ U HE CBSI3aHHAS C MEPEHOCOM
BEILIECTBA OT OJJHOTO TE€Ja K IPYyTOMY.

TEPMOJMHAMMUNKA - Hayka O TpeBpall€HUs] HEPTUU IPU PaA3IUYHBIX MPOIIECCaX,
IPOUCXOMAIIMX C MAaKpPOCKOIUYECKUMH TelaMHu, O HamOoJjiee oOumx (pU3MYecKux CBOM-
CTBAX MAKPOCKOIUYECKUX CUCTEM.

TEPMOJIMHAMUWUYECKUE ITAPAMETPHI — ¢usnueckue BeIUUUHBI, XapaKTEPU3YIO-
IIME COCTOSIHUE TEPMOJIMHAMHYECKON CUCTEMBI.

TEPMOJIMHAMUWYECKUI ITPOLIECC — u3MeHEHHe COCTOSIHUS CHCTEMbI, XapaKTepH-
3yIOILEeCS U3MEHEHUEM €€ TEPMOJIMHAMUYECKUX [TapaMeTPOB.
TEPMOJUHAMUNYECKAS CUCTEMA — cOBOKYNHOCTh Te€Jl, CHOCOOHBIX SHEPreTHye-
CKU B3aMMOJIEICTBOBATh MEXAY COOON M C APYrMMH TellaMu U OOMEHUBATHCS ¢ HUMH Be-
LIECTBOM.

OYHKIIMN COCTOAHUS — dbyHKIIMM HE3aBUCUMBIX MTapaMETPOB, OMPEACIISIONINX PaB-
HOBECHOE COCTOSIHUE TEPMOJMHAMUYECKOW CHUCTEMBI, T.€. 3TO BEJIMYHMHBI, HE 3aBUCSLIUE
OT MPEIBICTOPUHN CHUCTEMBI U MOJTHOCTBIO ONPEAEISIEMBIE €€ COCTOSHHEM B JTAHHBIM MO-
MEHT.
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OHEPI'UA - obmias konmmuecTBeHHAsI Mepa ABUKEHUS W B3aMMOJICHCTBHSI BCEX BHUJIOB Ma-
TEpHUH.

OHTAJIBITUA — yHKIMS COCTOSIHUS TEPMOJMHAMHYECKON CHCTEMbI, BhIpaXKaroIias Ko-
JIMYECTBO TEIJIOTHI, KOTOPOE BBIAEISIETCA WM MOIJIOMIAETCS CUCTEMOM B pe3yJIbTaTe Mpo-
TEKaHUsI XUMUYECKON PEAKIIUU.

OHTPOIINA - GyHKIMS COCTOSHUS TEPMOJIUHAMUYECKOW CHCTEMBI, XapaKTepU3YIoIas
HaIIPaBJICHUE TPOTEKAHMS CAMOIIPOU3BOJIBHBIX MPOLECCOB B ATOM CUCTEME U SIBISAIOIIASCS
MEpOi UX HEOOPATUMOCTH.
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