®EJEPAJBHOE 'OCYJAPCTBEHHOE BIO[)KETHOE
OBPA3OBATEJIbLHOE
YYPEXXJIEHUE BBICIIEI'O OBPA3OBAHUS «MBAHOBCKAS IIOKAPHO-
CHACATEJIBHASI AKAJIEMMUS TOCYJIAPCTBEHHOMN
IMPOTUBOITIOKAPHOM CJYKBbl MUHUCTEPCTBA POCCUUCKOMN
®EJEPALIUU
O JEJAM I'PAXKIAHCKOM OBOPOHBI, YPE3BBIYAMHBIM
CUTYALUSAM U JUKBUJIALIMU NOCJEJICTBUU CTUXUNHBIX

BEJICTBHUN»

MeToanyeckue peKOMeHIanu

IJISE CAMOCTOSATEIbHOU PadOThI

00y4arOIUXCHA N0 AUCHMILIIMHE
«TepmoamHaMHUKA U TemJonepeaavda

(cnenuanbHOoCTh 40.05.03 «CyneOHas sKcriepTU3a)

HNBaHoOBO



IleTpos A.H.

Metoauyeckre peKOMEHIAIMU 10 M3YYEHUIO JUCHUIUTMHBI «TepMoauHaMHUKa |
Teruionepenaday s oOydarommxcs (J1ajee — METOJAMYECKUE PEKOMEHAAIMN) 10
cnenuanbHocTH 40.05.03 «Cynebnas skeneptuza» — MBanoso: UTICA I'TIC MUC
Poccum, 2022. — 22 c.

MeTtoauueckne peKOMEHIAINH COAEPKAT KPaTKOe U3T0KEHUE TUCIUTUITHHBI
«TepMoauHaMuKa U TEIUIONEpEIauay B COOTBETCTBUH ¢ TpeboBaHusMH Deepanb-
HOTO TOCYJApCTBEHHOI'O0 0Opa30BaTEIbHOIO CTAaHJApTa BBICIIEIO OOpa30BaHUS U
OCHOBHOH Mpo(heccrnoHanbHOW 00pa30BaTEIbHOM MPOrpaMMBbl BhICILIETO 00pa30Ba-
Hus 1o crienuanbHocT 40.05.03 «CyneOHas 3KcrepTr3a», COBETHI MO IIaHUPOBA-
HUIO U OpraHMU3alli BPEMEHU, HEOOXOUMOr0 Ha U3YYEHHE TUCUUIUIMHBI, MOXKe-
JaHUs 0 W3YYEHMIO OTIENBHBIX TEM Kypca, peKOMEHIAIMU [0 MCHOJb30BaHUIO
MaTepUajIoB yueOHO-METOINYECKOTr0 KOMILJIEKCa, pEKOMEHAAINU 0 paboTe ¢ Ju-
TEpaTypoi; COBETHI 110 OArOTOBKE K IPOMEKYTOUHOM aTTECTaIUH.

© UIICA I'TIC MYC Poccun, 2022
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COJEPKAHME

BBenenue

MeTonnueckre peKOMEHIalUU 10 U3YYEHHUIO TEM JAUCIUILIMHbBI
Tema 1. UneannHbIE ra3nl

Tema 2. TepMoIUHAMHYECKUE MPOIECCHI

Tema 3. TepmoagnHaMUyECKUE LIUKIIBI

Tema 4. TepmoarHaMuKa IOTOKOB

Tema 5. TennonpoBOaHOCTH

Tema 6. KOHBEKTUBHBIN TEMI000MEH

Tewma 7. JIyuucTslil TeII000MeH

Tema 8 CnoxHbIi TEMI000MEH

OO61mue pekoMeHIaIuu o paboTe ¢ IUTepaTypon
Metoauyeckue peKOMEHIAlMU JJIsl TOATOTOBKH K MPOMEKYTOY-
HOM aTTeCcTaluu
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BBEIEHWE

LensmMu ocBoeHMs] IuCUUILIMHBL «TepMoauHaMuKa W TEIIoNepenadar»
SBJIFOTCS:

- (opMHUpOBaHUE Y OOYYAIOIIMUXCSl HAyYHBIX MPEACTABICHUNH 00 OCHOBHBIX
3aKOHaX  TEPMOJMHAMUKM U  3aKOHOMEPHOCTEH  TEIIOMaccooOMeHa ¢
HOCJIEAYIOUUM UX UCIIOJIB30BaHUEM TIPU PEIIEHUH NPOPECCUOHATIBHBIX 3a/1a4;

- pa3BUTHE y OOyYaIOLUXCsl CIIOCOOHOCTH BBISBIISATH €CTECTBEHHOHAYUYHYIO
CYLUIHOCTb MpO0JIEM, BO3HUKAIOIIMX B IPOILECCE pPELIEHUS NpOodeCcCHOHAIbHO-
OpPUEHTHUPOBAHHBIX 33]1a4;

- popMuUpOBaHUE TOTOBHOCTH K CAMOPA3BUTHIO U CaMOOOPA30BaAHMIO.

OObekTaMu MPOPECCUOHANTBHONW JIEATETbHOCTH BBIMTYCKHUKOB, OCBOMBILINX
JUCHUIUIMHY «TepMoauHaMuKa U TeIIonepeaya, aBIsitoTCS:

CBOWMCTBA M NPU3HAKA HOCUTEIEH PO3BICKHOW H J0KA3aTEIbCTBEHHOMN
uH(popManuu.

Bunel  npodeccMoHanbHON  IESATENBHOCTH, K  KOTOPBIM  T'OTOBATCA
oOy4aronirecs: OCBOMBILINE TUCUUIUIMHY « TepMoIMHaMHKa U TeIIoNnepeaada:

JKCIIEPTHBIN;
OpPraHU3alMOHHO-YIIPABICHYECKUN.
OOyuaromuiicsi,  OCBOMBIIUN  AuCHUIUIMHY  «TepMoguHamMuka |

TerIonepeaavya, B COOTBETCTBUU C BUIAMHU NPO(PECCHOHATBLHON IEATEIbHOCTH,
Ha KOTOPBI OpHUEHTHUPOBAHA JUCHUIUIMHA, TOTOB peEIIaTh CICAYIOUINE
npodecCHOHANIbHBIC 3a0a9H:

Dxcnepmuas OessmenbHOCMb

— TIPOU3BOJICTBO CYACOHBIX IKCIEPTH3 U UCCIICIOBAHUNA C UCIIOIH30BAaHUECM
3HAHUM TEOPETHUYECCKUX, METOIUYCCKUX, MPOIECCYATbHBIX M OPTaHU3AIlMOHHBIX
OCHOB CYCOHOM AKCIIEPTU3BI, KpUMUHATUCTHKY;

Opeanu3ayuoHHo-ynpasieHyeckas 0esmeabHoCmb

— OpraHm3ais W PYyKOBOACTBO PabOTON MalbIX KOJUICKTHBOB W TPYIII
UCITOJTHUTENIEH B TIPOIIECCE PEIICHHMS KOHKPETHBIX MPO(EeCcCHOHANBHBIX 3ajad,
BBIPA0OTKA KOMaHIHOM CTPATETHH JIJIsL JOCTHKEHHUS MOCTABICHHOM I1E/IH;

— yIpaBJieHHEe TPOEKTOM Ha BCEX ATarax ero >KU3HEHHOTO IUKJIA.

B pe3ynbTaTe n3ydeHus TUCIUILIMHBI O0yYarOIIHIACS TOTKEH:
Suamo:
- OCHOBHBIC ITOHSTHS U 3aKOHBI TEPMOJIMHAMUKH M TEIJIOMacCOOOMEHa;
- (husuyeCcKyI0 CYIIHOCTh U3yYaeMbIX MPOIIECCOB, 3aKOHOB ¥ 3aKOHOMEPHOCTEH;
METOJIBl pacyeTa TEIIOBBIX MAIIMH M TMPOIECCOB TEIIO0OMEHA CTPOMTEIBLHBIX U
TEXHOJIOTHYECKUX KOHCTPYKITUH.
Yuems:
- aHAJIM3MPOBATh Pa3TUYHBIC (DU3UICCKHE TTPOIICCCHI;
- IPUMEHSATH 3aKOHBI TEPMOJIMHAMHUKH M 3aKOHOMEPHOCTH TEITIOMAacCOOOMEHa JIJIs
penieHus: BOIPOCOB o0ecIeueHus MMPOTHBOITOKAPHOM 3aIlUTHI;
- MPOBOJAWTH HEOOXOIUMBIE PAaCUeThl MPOIECCOB TEIUIOOOMEHA CTPOUTEIHHBIX U
TEXHOJIOTUYECKUX KOHCTPYKITUH;
Braoemw:



- METOJIaMH{ aHAJIN3a SKCTIEPUMEHTAILHBIX JTAHHBIX;
-  METOOWKOM pacu€Ta TOXKapo- H aBapuUHHOOE30MACHBIX XapaKTEPUCTHK
(MHHMMAaTEHO-0€30TaCHBIX PACCTOSHUM, TEMIIEpaTyp, MPEACIOB OTHECTOMKOCTH |
T.J.).

Huctumuaa «TepMoauHaMHKa W TEIUIoNepenayay sBISETCS 00sS3aTenbHON
JUIS  W3YYCHHs, OTHOCHUTCS K OCHOBHOW dYacth Oyioka jaucuuiuimH bl
oOpa3oBartensHOM porpaMmel 110 cnermanbHocTh 40.05.03 Cynebnast sxcniepTH3a,
cnenuanu3anus «MHKeHepHO-TEXHUIECKUE IKCTIEPTU3BI.

[Ipu u3yyeHUN AUCUUIUIMHBI TUIAHUPYETCS MPOBEICHUE JICKIIUM, MpaKTuie-

CKUX 3aHATUH, HabopaTopHbIX padboT. OcHOBHOE y4ueOHOE BpeMsi OTBOJUTCS Ha
POBEJCHUE MPAKTUIECKUX U JTa00PaTOPHBIX 3aHATHH.

O6beM yueOHOU TUCITUTUINHBI U BUJIbI Y4EOHOU PabOThI

Bup yueOHoii padoThl Ob6bem
4acoB

MakcuManbHas ydeOHas Harpy3ka (Bcero) 180
AyauTopHasi yueoHasi padora (Bcero) 100
B TOM YHCJIE:
JIEKIITMOHHBIEC 3aHATHA 20
MPaKTUYCCKHUC 3aHATUSA 46
CEMUHAPCKUE 3aHATHUS -
KOHTPOJIbHBIE PAaOOTHI -
nabopaTopHbIe 3aHATHS 34
CamocrosiTesqibHAas padoTa o0yuawierocs (Bcero) 80
B TOM YHCJIE:
BBITIOJTHEHUE pacyeTHO-rpadrueckoi paboTsl -
BHEAyIUTOPHAsI CAMOCTOsITeNIbHAas paboTa 80

IIpome:xxyTouHas aTTecTanusi B popme 3adeTa
(6 cemectp)

IIpuMepHBIA TeMAaTHYECKHH IIAH
OO61mas TpyA0€MKOCTh JUCIMIUTUHBI COCTABIIACT S5 3adeTHbIX equHuIl, 180 yacos.

Ne | Paszpen nqucnu- Bunel yueOHoi paboThl, BKIIIOYas
n/m IJIMHBI, TEMA CaMOCTOSTENbHYIO Pab0Ty 00yUaromuXCcs U
TPYJIOEMKOCTb (B yacax)
E“ < ) ) A 3
2 o = 4 F s | E®
g 2 S x| & = 5| 3 E
o o 2 x| o E| &= E8| e H
F— an i = = [a W O ]
@) O T E 5 = E R @) o < >
21 g8 EE| &% 2| 8% 58
= < M Vo) ag] = < = [
X (o8 < < s o =
= =
1 | Temal S 15 2 4 4 )
2 | Tema?2 5 21 4 2 4 11




3 |Tema3 5 15 2 2 4 7
4 |Tema4 5 21 2 2 2 2 13
5 |Tema5 6 22 2 8 4 8
6 | Tema6 6 22 4 6 4 8
7 | Tema 7 6 30 2 8 6 14
8 | Tema 8 6 30 2 6 6 2 14
9 | 3auer 6 4 4

10 | Uroro: 180 20 42 34 4 80

Kpome OCHOBHOW M JOINOJIHUTENIBHON JIMTEPAaTyphl, NPUBEICHHON HUXKE,
IpU W3YYCHHH TUCIMIUIMHBI PEKOMEH]IyeTCS HCIOJb30BaTh OIOJUIETEHH, HHQOP-
MallMOHHBIE MTMChMA, HAyYHbIE U3AaHUs, COOPHUKHU IMyOJIMKAMi HAYYHBIX KOH(e-
PEHLNN U JIp.

Jlureparypa
a) OCHOBHas JJuTepaTypa

1. Kommapor FO.A., Temnorexnuka. — MockBa: UKIl «AkageMkHura,
2006. — 501 c.

2. Crpipby A.A. Temnonepemada. Yue6Hoe nocodue. / Coipoy A.A., Cro-
ponkuHa O.E. — UBanoo: UBU I'TIC MUC Poc-cun, 2012. — 114 c.

3. VubeB [.A. Teroduszuka: Jlyunctsiii TersiooOMeH. YuebHoe nocodue. /
IL.A. Yiubes, I'.E. Hazapos, M.C. Mapmanos — MBanoso: s I'TIC MYC Poccuu,
2014.-72c.

0) TONOJTHUTEbHAS JIUTEpaTypa
1. Cropoukuna O.E., Hazapor I'.E., Mapmanos M.C. JlaGopaTopHblii
npaktukyM Temnodusuka n TernnorexHuka. YuedHoe nocobue. - Usanoo: ®I'6O
BO UIICA T'TIC MYC Poccun, 2015. - 112 c.
2. Croponkuna O.E., YueOHOe mocoOue 11 BBIMOJHEHUsI KypCcOBO pabo-
ThI 110 Terodusuke. / Cropoukuna O.E., Mapmanos M.C. — Banoso: UsU I'TIC
MUC Poccun, 2013. — 72 c.

B) HOpMAaTHBHAs JTUTEpaTypa
1. CII 2.13130.2012 Cuctembl mpoTHBONIOKapHOU 3amuThl. Obecrneuenne
OTHECTOMKOCTH OOBEKTOB 3alllU-Thl. WWW.Pravo.gov.ru.

I') 3JIEKTPOHHBIE PECYPCHI

1. O6pa3zoBatenbHbIil cepBep MIBaHOBCKOM MOKapHO-CIacaTeIbHOU akaje-
muu ['TIC MUYC Poccuu. — Pexxum nocryna: http://192.168.32.106/eduserver/

2. DJeKTpoHHas onobmoTeka aKaJIeMUH «MCHS books»
http://Bibliomchs37.ru.

3. Enunas BegomcTBeHHas 3yekTpoHHas 6ubnuoreka MUYC Poccum (aapec
10.46.0.45 B cetu UnTpauner)

4. www.vniipo.ru

5. www.gost.ru.



http://192.168.32.106/eduserver/

6. www.mchs.gov.ru
7. HammoHanpHast 3JIeKTpOHHAs ONOIHOTEKA.



METOINUYECKHE PEKOMEHJIALIMHA 11O U3YYEHUIO
TEM JUCHUIIVINHBI

Tema 1. UneaabHble ra3ol

[IpenMer TepMoIMHAMUKH U €€ METOIbI. CBSI3b TEPMOJAMHAMUKH C APYTUMU
oTpaciasiMu 3HaHW. OCHOBHBIE MOHSTHS M OIpeaesieHusa. TepMoIuHaMHUYecKast
cuctemMa. OCHOBHbIE IapaMeTpbl cOCTOSIHUSA. OCHOBHBIE Ta30BbIE 3aKOHBI. YpaB-
HEHUE COCTOsHMs. PaBHOBeCHbIE M HEpaBHOBECHBIE cocTOsiHUSA. CMecH paboumx
T€J, COCOOBI 33JJaHUSI COCTAaBa CMECH, COOTHOILLIEHUS MEXIY MacCOBBIMU U 00b-
€MHBIMH JOJIIMU. BbIUnCIIEHHE nTapaMeTpOB COCTOSHHUS CMECH, ONPEACIICHUE Ka-
KYIIEHCS MOJIEKYJSIPHOM MAacChl M Ta30BOM ITOCTOSIHHOM CMECH, OIpEIEIICHUE
MaplUyalbHbIX JaBJICHUN KOMIOHEHTOB. 3aKOHbI AMara u /{anpToHa.

Bonpocsl 1j1s1 CAMOKOHTPOJIs

WneanbHblii ra3. Pabouee Teno. XapakTepHble CBOWCTBA rasa.
OCHOBHBIE MAPAMETPHI, EAUHULIBI U3MEPEHUS.
Bunbl naBnenusi, €TMHULIBI U3MEPEHUS, TPUOOPHI.
TemMmneparypa, CUCTEMBI U €IUHULIBI U3MEPEHUS.
OCHOBHOE ypaBHEHHE COCTOSIHMSI JIJIS Ta30B.
VYpasuenne Kianeripona. [Ipaktuueckoe 3HaueHuE.
YHuBepcanbHas ra3oBas MOCTOsIHHAS, PU3MUYECKHUI CMBICI, pa3MEPHOCTD.
["a3oBast mocTosHHAS, PUINYECKUI CMBICH, PA3MEPHOCTb.
9. OCHOBHBIE Ta30BbIE 3AKOHBI.
10.3axon bouns-Mapurorra, TpakTHUECKOE IPOSIBIEHUE.
11.3akon I'eii-JIroccaka, mpakTUYECKOE MPOSIBIICHUE.
12.3axon lapns, mpakTHUECKOE MPOSIBICHUE.
13.T"a30BbIe cMecH, OCHOBHBIE MTapaMeTphl. 3akoH JlaibToHA.
14.Crnioco0sI 3a1aHMs Ta30BBIX CMecel. 3akoH Amara.
15.T"'a30Bas MOCTOSIHHAS. M MOJIEKYJISIpHAsI Macca CMECH.

XN BB =

TecThl 1151 CAMOKOHTPOJISI

1. | OcHOBHBIE TEPMOIMHAMUYICCKHIE ITAPAMETPhI Ta30B. | a) a0COTIOTHAS TeMIIepaTypa;
0) yIenbHbIH 00BEM;

B) aTMOc(epHOE AaBICHUE;
r) aOCOTIOTHOE JIABJICHUE

2. | PeanpHblii ra3 — 3TO0 BOOOpakaeMblii ra3, y KOTOpo- | a) 11a;

r'0 MOXKHO TpeHeOpedb pazMepamMu MOJIEKYN U cu- | 0) HeT
JIAMH MEKMOJICKYJISIPHOTO B3aHUMOICHCTBHS.
3. | OcHOBHBIE Ta30BbIE€ 3aKOHBI. a) 3akoH HproTOHa;

0) 3axkoH [aps;
B) 3akoH [ eli-JIroccaka;
r) 3aKoH boins-Mapuorra.

4. | Kaxaplii KOMIIOHEHT pacIpOCTPaHEH BO BCEM 00b- | a) 3aKOH ABOTajipo;
€Me Ta30BOM CMECH U CO3JacT B HEW TaKOe JaBJie- 0) 3axkoH HrroTOHA;
HUE, KaKOe OH CO3/1aBaj Obl, 3aHIMasi BECb 00beM B) 3akoH JlanpTOHa/
P TEMIIEPATYPE CMECH.




5. | YpaBHeHHE COCTOSHMS UIEATbHBIX Ta30B. a) Pv=RT ;

6) Pv=mRT;
B) P/T = const
6. o V a) CTENeHb aMabaTHOrO CHKATHS;
VAN 0) cTereHb MOBBIIIICHUS JaBICHUS;
B) CTEIIEHb IIPEIBAPUTEIILHOTO pac-
IIUPEHUS
7. | Bce moaBeneHHOE K CHCTEME TEIUIO HJICT Ha U3Me- | a) IIePBBIH 3aKOH TEPMOJIMHAMUKH;
HEHUE BHYTPEHHEW YHEPTUU U HA COBepIlicHHe cu- | 0) 3akoH HpioToHA,
CTEeMOM pabOTHI IPOTUB BHEIIHUX CHIL. B) BTOPOU 3aKOH TEPMOIMHAMHKHU
8. P a) aquabaTHBIN;

0) U30XOPHBIN;
B) U300apHBIN.

.V
9. | OmpenensieT 3aBUCUMOCTb 00beMa HaeaabHOro ra- | a) 3akon lapis;
3a OT TeMIIepaTyphl MPU MOCTOSIHHOM JIaBJICHUH. 0) 3akoHn ['eit-JIroccaka;

B) 3aK0H boils-Mapuotra.

Tema 2. TepmoauHaMuYecKue NPOLECCHI

Tennoémkocth. MaccoBas, 00beMHasi U MOJISIpHAsl TEIIOEMKOCTH. Teruio-
€MKOCTb IIPHU MOCTOSHHBIX 00bEME U JaBJICHUH. 3aBUCUMOCTb TEIJIOEMKOCTH OT
TeMIlepaTypsbl U AaBieHus. CpeqHsas U HCTHHHAS TEIUIOEMKOCTU. Y paBHeHHE Maii-
epa. TemoemkocTh cMecu padounx Ten. CylHOCTh MEPBOTO 3aKOHA TEPMOJIMHA-
MUKH. POpMyYIMpPOBKA MEPBOr0 3aKOHA TEPMOJMHAMUKH. AHAIUTHYECKOE BbIPA-
KEHHE MEepPBOro 3aKOoHa TepMoAUHaMUKH. Onpenernenrue padoThl U TEIIOTHl Yepe3
TEPMOJIMHAMHMYECKUE NApaMeTPbl COCTOSHUS. BHYTpeHHsAS 3Heprus. DHTAIbBINA.
Outponusi. OCHOBHbIE TEPMOJAMHAMUYECKUE MPOLECCHI: U30XOPHBIN, N300apHbIH,
M30TEPMUYECKUI U aanabaTHBIN, MONUTPONHBIA. M300pakeHne nponeccoB B KO-
opauHarax pv u 7Ts.

Bomnpocs! Aj1s1 CAMOKOHTPOJIS
TenmoéMKOCTh, BUIbI TEIIOEMKOCTH.
Buasl TermoéMkocTu o cnoco0y HarpeBa. CpaBHeHue. YpaBHeHue Malie-
pa.
3aBUCHUMOCTbH TEIJIOEMKOCTH OT TEMIIEPATYPHI.
TepMmoanHaMHuUeCcKast CUCTEMA. Y pPABHEHUE COCTOAHUSA. TepMoIrMHaMU4e-
CKUI mpo1ecc.
PaboTa v BHYTpEeHHSI SHEPTHSL.
1-i1 3aKOH TEPMOJIUHAMUKH.
XapakTepuCTUKa U30TEPMUUECKOTO TTPOIIECCA.
XapakTepucTruka n300apHOTro mpoiiecca.
9. XapakTrepucTuka M30XOpHOTO Mpoliecca.
10.XapakTepuctrka ainabaTHOTO Ipolecca
11.XapakreprcTrika MOAUTPOIHOTO MpoLEecca.
12.Xumuueckas TepMOAMHAMUKA.

N —

~ W

N
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TecTbl 1JIs1 CAMOKOHTPOJIS

a) TEIJI0EMKOCTh JINHEHHO 3aBUCUT OT TEMIIEpaTy-
PEL;

0) mOCTOsSIHHAS y/IeTbHAS TETNIOEMKOCTh

B) HEJIMHEHHAs! 3aBUCUMOCTh TEIJIOEMKOCTH OT
TEeMIIepaTyphl

VY nenpHas ra3oBasi IOCTOSTHHAS a) kJx/(xr-K);
HMEET pa3MEpPHOCTD: 6) Jx/xr;

B) JIx/kr-K;

r) JLK/kMoub K
Cwita, neiicTByromas nepueHauKy- | a) Macca;

JIApHO MOBCPXHOCTHU

0) Temneparypa;
B) JIaBJICHHC

IIpu pacmmpenun raza coBepaeT-
cs

a) MOJIOKHUTEIbHAs paboTa;
0) oTpuIaTenbHas padoTa;
B) paboTa HE COBEpILIAETCSI.

ITocaenoBaTeIbHOCTL U3MEHEHUS
COCTOSIHUU CUCTEMBI

a) TePMOJMHAMHYECKUNA [IUKIT;
0) TepMOAMHAMUYECKUI TTPOIIECC;
B) TepMOJIMHAMUYECKas CHCTeMa

TemnoeMkocTH B Tiporieccax npu
IIOCTOSIHHOM O6T)€Me " IIOCTOSAHHOM
JIaBJICHUH UMEIOT OJMHAKOBYIO
pa3MepHOCTh

a) na,
0) Her

Teno nnm COBOKYNHOCTH Tell, CIIO-
coOHoe(ble) 0OMEHUBATHCS C JIPY-
I'MMH TeJlaMH SHepruei u Berie-
CTBOM.

a) TepMOJIMHAMUYECKOE TEJIO;
0) TepMOAMHAMMYECKUN TIPOLECC;
B) TEPMOIMHAMHUYECKAs CHCTEMA.

Pacuet TermioTel JIg IIponecca:
Q=mCp(T2—T)

a) annabaTHOTO;
0) U30XOPHOTO;
B) n300apHOTO.

TepMoauHaMUYECKHI TIPOLIECC, B
KOTOPOM Ha4aJIbHOE U KOHEYHOE
COCTOSIHHUS COBIIQJAIOT

a) anuabaTHBIN;

0) N30XOPHBIH;

B) U300apHBIN;

') KpyroBo# mpoliecc

Tema 3. TepMmoanHaMn4yecKue HUKJIbI
Tepmonunamuueckue mUKIbL. [Ipsimbie u 0OpaTHbIe 1TUKITBI. CyIIHOCTh

BTOPOTO 3aKOHA TepMOAMHAMUKH. OCHOBHBIE (POPMYTUPOBKH BTOPOTO 3aKOHA
TEPMOJUHAMUKHU. T€PMOAMHAMUYECKUN aHAJIN3 TEMJIOTEXHUYECKUX YCTPOMCTB.
[uxnel TerioBbix MammuH. TepmoaunHamuueckuit KITI u xonoaunbHbii k03¢h-
¢bunment. [{ukibr KapHo 1 aHanmm3 ux CBOMCTB. AHAIUTUYECKOE BBIPAKEHUE
BTOPOI'0 3aKOHA TEPMOJUHAMUKH.

[{uKJIbI C U30XOPHBIM U M300apHBIM MoABOAOM Teria (Otro, Juzens).
[{uki co cmenranapIM TOABOIOM TeruioThl. [ukn Penkuna. M3o0pakenne muk-
J0B B pv- U Ts- nnarpammax. Tepmuueckne n sxceprudeckue KII/I nukinos
TEIUIOBbIX ABUraTeneil. CpaBHUTENbHBIN aHATN3 TEPMOJUHAMUYECKUX IUKIOB
JIBUTATEJIC BHYTPEHHETO CTOPAHUSL.
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Bonpocel 111 caMOKOHTPOJISA

TepMoauHaMUYECKHUE IUKIIBI.
2-1 3aKOH TEPMOJUHAMUKH.
HUE B [TI0)KAPHOM TEXHHUKE.
HUE B MIOKAPHON TEXHUKE.
HEHHE B NIO’)KAPHOU TEXHUKE.

K€.

Huxn Kapuo, Tepmuueckuit KIT/I.
[{uKJ1 ¢ M30XOPHBIM MOJIBOAOM Terlia. XapakTEPUCTUKHU IuKia. [Ipumene-

[y ¢ n300apHBIM TTOABOIOM TETUIa. XapaKTepUCTUKH ukia. [Ipumene-
[{ukJT cO cMemaHHbIM MOABOAOM TeIlIa. XapakTepUCTUKU HUKIa. [Ipume-

[{nkn Penkuna. XapakTepucTUKH HUKIA. [[puMeHeHNE B MOXKAPHON TEXHU-

TecThl 1151 CAMOKOHTPOJIS

: ,
" v

a) rukin OTTO;
0) mmkn Juzens;
B) uukia TpuHKiIepa

HeBo3MoykeH niporiecc, pu KOTOPOM
TEIUIOTHI IePEX0/I1IIa ObI CAMOIIPOU3-
BOJIBHO OT XOJIOJHBIX TCJI K TCIaM
HarpeThiM

a) 1-i 3aKOH TepMOJUHAMUKY;
0) 2-#1 3aKOH TePMOJIMHAMUKH;
B) 3akoH /lanbTOHA

M3/K1" — OTO CJUHHILLI U3MCPCHUA

a) TNIOTHOCTH;
0) ynenpbHOro oonema;
B) MOJISIPHON Macchl

CaMOHpOI/I3BOHBHO TCIIO IEPEXOAUT:

a) OT XOJIOAHOTO K HarpeTomy;
0) OT HAarpeToro K XOoJJ0IHOMY;
B) B 00€ CTOPOHBI;

I') TAKUX MPOIIECCOB HET

I[Tponecc o6paTHBI Mapoodpa3oBa-
HUIO

a) UCTIapeHHUE;
0) cyonumarus;
B) KOHJCHCAITUS

HpI/I OJMHAaKOBBIX (I)I/I3I/I‘-ICCKI/IX ycCJ1o-
BUAX B pa3JIMYHBIX ra3dax COACPKHUTCA
OJMHAKOBOC YHCJIO MOJICKYJI

a) 3akoH [llapms;
0) 3akon JlanpTOHA;
B) 3akoH ABOTagpo

JIroObIe M3MEHEHMs, MPOUCXOIAIIIE B
TEPMOJMHAMHYECKON CHCcTeMe, CBSI-
3aHHBIE C U3MEHEHNEM XOTA OBI OIHO-
T'O U3 MMapaMeTPOB, HA3BIBAIOTCS

a) CHCTEMOM;
0) mporeccom;
B) IapaMeTpoM

Pabora pacummpenus 1 kMoJb uaeasb-
HOTO ra3a B Ipolecce, IPoXoAsIIeM
IIpU MOCTOAHHOM IaBJICHUU U U3MCHC-
HUM TeMIepatypsl Ha 1 rpajayc.

a) YHUBEpcaJIbHas ra30Bas MOCTOSHHAS;
0) ynenbpHas ra30Basi IOCTOSHHAS;
B) MTOKa3aTeNb aanadaThl

OUKJI COCTOUT H3:

a) 2-X U30TEPM U 2-X U30XO0p;
0) 2-x anuabar u 2-u3zobap;
B) 2-X aguadaT u 2-u30X0p
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Tema 4. TepMoanHAMUKA MOTOKOB

OcHoOBHBIC TIOJIOKECHHS. YpaBHeHUs ucTeueHus. CkopocTh uctedeHus. Ce-
KYHJHBIN pacxoj Ipu uctedyeHu. CBsA3b CKOPOCTHU UCTEUYEHUSI C MECTHOM CKOPO-
CTBIO pacHpocTpaHeHHs 3ByKa. KpuTuueckoe oTHoIeHHE JaBieHui. Pacuer cko-
POCTH UCTEUCHMS U CEKYHJHOTO MacCOBOI'0 pacxojia JJisi KPUTHYECKOT0 PEeKUMa.
VY ciioBus nepexojia uepe3 KpUTHIECKyro ckopocTh. Coruto JlaBasi.

JpoccennpoBanue ra3oB 1 napoB. CyIIHOCTh Mpoliecca JPOCCEIIUPOBAHUS U
ero ypaBHeHue. Mi3MeHeHrue mapaMmeTpoB B MPOIIECCE JPOCCEIUPOBAHUS. Y CJIOBHOE
M300paKEeHHUE TpOoIecca APOCCETUPOBaHus B is- auarpamme. [IpakTtmdeckoe wc-

ITOJIB30BAaHMC ITpoHccCa APpOCCCIMPOBAHMA.

Dn AW~

Bomnpocs! Aj1s1 CAMOKOHTPOJIS

Corto Jlasand.

HpoccennpoBaHue.

Hcteuenne razon. Corio u auddy3op.

HpaKTqucxoe IMIPUMCHCHHUC TCPMOAUMHAMHUKH IIOTOKOB.
CKOpOCTB HCTCUCHMU:I, MAacCOBBIH pacxon, IMMPpakKTH4YCCKOC 3HAUCHHUC.

TecThl 1151 CAMOKOHTPOJIS

1. | TemnoemKkocTu B mpoleccax npu mo- a) 1a;
CTOSTHHOM O00BbEME U TIOCTOSIHHOM JIaB- | 0) HET
JIEHUU UMEIOT OJJUHAKOBYIO pa3Mep-
HOCTh
2. | Cn a) 00beMHas TeMJI0EMKOCTb;
0) yaenbHas TETIOEMKOCTD;
B) KMJIOMOJIbHAS TETIJIOEMKOCTh
3. Cpm -C,. =R a) ypaBHeHue JlanbToHa;
0) ypaBHeHue Maiiepa;
B) ypaBHeHUEe MeHeneeBa
4. | Bce noaBeeHHOE K CUCTEME TEILIO a) MEepPBbI 3aKOH TEPMOJMHAMUKH;
UJET Ha U3MEHEHUE BHYTpeHHEN sHep- | 0) 3axoH HbroToHa;
T'MH U Ha COBEPILIEHHE CUCTEMOM pado- | B) BTOPOil 3aKOH TEPMOJIMHAMUKU
TBI TPOTHB BHEITHUX CHJL.
5. | OcHOBHBIE TEPMOAMHAMHUYECKHUE T1a- a) abCoJIIOTHAs TeMIepaTypa;
pameTpsl ra3os. 0) ynenbHbIi 00BEM;
B) aTMOc(epHOe J1aBJIeHUE;
') a0COJIFOTHOE JIaBJICHUE
6. | Konuuectso cosepuiaemoid pabotei 8 | a) L=c-m(T, —T));
HU30TEPMHUYECKOM TPOIIECCE PaBHO: 6) L=P-m(V,-V);
B) L=23-P-V,-1gV,/V,)).
7. | OcHOBHOE Ha3HaYCHME TEIJIOBLIX JABH- | a) MpeoOpa3oBaHUe BObI B Map;
raTeyieu - 3To 0) nmpeobpazoBaHKE TETUIOTHI B padoTY;
B) TOILUIMBA B MMPOJIYKTHI CTOPAHHUS
8. | XononunpHbIi KOAGOUIIMEHT UK a) pabouero Tena;
Kapno 3aBucur ot: 6) Temmnieparyp T1 u Ta;
B) TeMIIepaTyphl XOJOJUIbHHUKA
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Tema 5. TenJIonpoBOAHOCTH
[IpeameT u 3amauu Teopuu TemIooOMeHa. 3HAYEHUE TErmI00OMeHa B IMpo-
MBIIUIEHHBIX Tpoleccax. OCHOBHBIE MOHATHUS U OmpenesieHus. Buael mepeHoca
TEIJIOTHI: TEIUIONPOBOIHOCTh, KOHBEKIMS U U3iIydeHHe. CIOXKHBIM TEer1000MeH.
AKTyanpHbIE 3a/1a4¥ MPOTUBOMOKAPHOU 3alIUThl OOBEKTOB, KOTOPBIE PEIIAIOTCS C
UCII0JIb30BAaHUEM TEOPUHU TEIJIOOOMEHA.
3akon ®ypre. KoadduineHT TenionpoBogHOCTH. MexaHu3M nepenadn
TEIUIOTHI B METaJUIaX, AUAJIEKTPUKAX, OJYIIPOBOAHUKAX, KUIKOCTAX U ra3ax.
TennonpoBOIHOCTH IPU CTAIMOHAPHOM peXuMe. Perienue ypaBHEHUs Ter-
JIOIIPOBOJHOCTH JUISL OAHOCIOMHONM U MHOTOCJIOMHOM IJIOCKOM, IUIUHAPUIECKON U
chepuUecKOil CTEHOK MPHU I'PaHUYHBIX YCIOBHUSAX 1-ro poja mpH MOCTOSHHOM KO-
s puireHTe TerIonpoOBOIHOCTH.
HecrannonapsHas TemionpoBOAHOCTb. ['paHuuHble ycimoBusa. CTaHIapTHBIN
TeMIIepaTypHbII pexxuM. HectanmonapHas TEIIONPOBOIHOCTh MTOJyOTpaHUYEHHO-
ro TeJla MPU CTAllMOHAPHBIX TPAHUYHBIX YCIIOBHSIX.

Bonpocsl 1151 CaMOKOHTPOJIS

TemnonpoBoaHOCTh. 3aKOH Dyphe.
Koaddumment remmonpoBogHoct. @u3nueckuii cMbIci, GaKTOPbI, BIUS-
1o1ue Ha KoA()PUIUEHT TeTUIONPOBOAHOCTH.
TemneparypHblil rpagueHt. M3oTepmuyeckas HOBEPXHOCTh, €€ CBOMCTBA.
TermmonpoBOAHOCTh OAHOCIONHON U MHOTOCIIOMHOM TIJIOCKOW CTEHKH.
TemmonpoBOAHOCTh OAHOCIONHON U MHOTOCIIOMHON HUWJIMHAPUYECKON
CTEHKH.
6. HecrannoHapHas TeIIONpOBOAHOCTE. | paHUYHBIE YCIOBUSI.
7. HecrauuoHapHas TerionpoBoAHOCTh. CTaHAAPTHBINA TEMIEPATYPHBIN pe-

KUM.

N —

kW

TecThl 1151 CAMOKOHTPOJIS

1. |KonBekuus 3To: a) MPOIIECC PACTIPOCTPAHCHUS TEIUIA BCIICICTBUE
IIEpEeHOCca MacChl JKUIKOCTH UJIU Ta3a U3 OJHON
YaCTH IPOCTPAHCTBA B IPYTYIO C PA3TUYHON TEM-
repaTypoi.

0) mpolecc pacpoCTpaHeHus Teria myTeM Mpe-
BpalllEHUs TEIUIOBOM SHEPIrUU B DHEPTHIO DJIEK-
TPOMAarHUTHBIX BOJH U HA000POT.

2. |TemnepaTypHbli IpaJUEHT: a) mpezieNl OTHOLICHUS U3MEHEHUs TeMIiepaTypsl At
K PacCTOSIHUIO MEX/1y H30TepMaMH 110 HOpMaJH
An.

0) siBIsieTCSl BEKTOPOM, HaIlPaBJIIEHHBIM 110 HOpMa-
JIM K U30TEPMUYECKON TOBEPXHOCTU U3 TOUKH 0.

B) BhIpa)kaeT U3MEHEHHE TeMIIepaTyphl B rpajy-
cax, mpuxoasueecs Ha 1 M pacCTOSHUS MEXIY
N30TEPMHUYECKUMU TOBEPXHOCTSIMU 110 HOPMAJIH.

3. |Korma remneparypa B pa3iIM4HbIX TOU- |a) HECTALlMOHAPHBIM;
KaxX MPOCTPAHCTBA HE U3MEHSETCS BO 0) HEyCTaHOBUBIITUMCSI,
BpPEMEHH, TO TeMIIepaTypHOe IoJie B) CTAI[MOHAPHBIM




14

Ha3bIBAETCS
4. 4= x a) aprymenT Kupxroda;
A \a, T 0) apryment Kpawmra,
B) apryMeHT bosbliMaHa
5. |3akoH Dypse: a) 4o - —lﬂdF
dn
0 “
) 41— dt dF
dn
6. o V a) CTENEeHb a1MabaTHOrO CKAaTHUS;
v, 0) cTerneHb MOBBIIICHUS 1aBIICHUS;
B) CTENIEHb [IPEIBAPUTEIILHOTO PACHIMPEHUS
7. |KoaunuecTBo rasa, BhITEKarollee 4epe3 |a) CKOPOCTb TEUEHUS;
JTAHHOE CEUYEHUE B €IMHULLY BpeMeHU | 0) MaccoBbIi pacxon;
B) mucdysop
8. |OcHOBHOE ypaBHEHME TEIUIONPOBOAHO- (a) ypaBHeHUEM HploToHa-Puxmana
ctu Q = -Agradt-F Ha3wiBaercs 6) 3akonom Dypbe
B) ypaBHeHHEeM MeHeneeBa-Knaneiipona
I') ypaBHEHHUEM HEPa3pbIBHOCTH
1) 3akoHoM boins-Mapuorra
e) 3akonoM JlamOepra
9. |[Ipomecc mepeHoca Teria BHYTPH Tela, |a) TEIIOBOE U3TyUYECHUE
3a CYET B3aMMOJICUCTBUI MakpodacTHIl|0) (pa3oBbIil mepexo
C Pa3HOM TEMIEPATYPOU HA3BIBACTCS B) TEIIONPOBOIHOCTD
') KOHBEKIIHS
1) TEYEHHE KUIKOCTH
€) CIIOKHBIN TEIJI000MEH
10. |IToka3pIBaeT TEIIOBOI MOTOK B BaTTax, |a) TEIJIOBOE U3IyYEHHE
KOTOPBIH MMPOXOJIUT YEPE3 TEJIO HA 0) MIIOTHOCTH TETJIOBOTO MOTOKA
IJIOLIAIA U30TEPMUYECKOM MOBEPXHO- |B) KOA((UILIMEHT TETIIONPOBOIHOCTH
ctu 1 M? IpH pacCTOSHUU MEXKLy H30-  |T) KO3(Q(UIMEHT TerIonepeiaun
TEPMHUUYECKUMHU MTOBEPXHOCTSIMU 1 M U
Pa3HOCTH TeMIepaTyp Mexy HUMH 1
rpagyc.

Tema 6. KoHBeKTHBHBIH Ten1000MeH

OcHoBHbIE TOHATUSA W ompenesieHus. YpaBHenne HproroHa-Puxmana. Ko-
appunment temnootnaun. duddepeniiuanbupie ypaBHEHUs] TEIIOOOMEHA: ypaB-
HEHUE JIBIKEHUS Bsi3KoM xuakoctu (HaBbe-CTokca), ypaBHEHUE TETUIONPOBOIHO-
CTH JUIsl TIOTOKA JIBIKYIIEHCS )KUIKOCTH, YpaBHEHHUE TEIUIOOTAa4M Ha TPaHUIIE T10-
Toka u cTeHku (buo-®dypbe), ypaBHEHHE HEPA3PHIBHOCTH. Y CJIOBHE OJIHO3HAYHO-
CTHU K TuddhepeHIInIbHBIM YPAaBHEHUSIM KOHBEKTUBHOT'O TEIJIOO0OMEHA.

OcHoBbI Teopuu 1oj100us1. OCHOBHBIE onpenieNeHus. Y cinoBust noaoous ¢u-
suueckux sBieHuid. [IpeoOpazoBanust mogobus. Yncna mogobusi. Kputepuanbubie
ypaBHeHUsI. OU3HUECKUI CMBICT OCHOBHBIX uncen moaoous. [lousatus o marema-
TUYECKOM MOJICIIUPOBAHUM.

TermnooTmaua mpu BRIHYKACHHOM JIBIDKCHUU Cpefbl. TermmooOMeH npu
JBH>KCHUU KUIKOCTEU BIOJb MJIOCKOW MOBEPXHOCTH; TEIIOOTIaua Py JaMu-
HAapHOM U TypOYJICHTHOM MOTPAHUIHOM CJIO€; PEIIEHUE 3a]1a4 METOJIOM TEOPUHU
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10/1001s; KpUTEPHUATIbHBIE YPAaBHEHUS.

Temnootaaya npu BIHYKAEHHOM T€YEHUHU KUIKOCTHU B TpyOax; TEMJIOO0TAA-
4a [pHU JAMUHAPHOM U TypOYJIEHTHOM TEUEHHUH JKUIKOCTEHW B TPyOax; pacyeTHbIE
yYpaBHEHHUS [1O100MSL.

Temnoornaua npu MONEpPeYHOM OMBIBAHUU OJAMHOYHOM KpPYIJIOM TpPYyOBI.
Temnoornaua mpyu NONEpPeYHOM OMBIBAHUU ITyYKOB TPYO, KOPUAOPHO- U IIaxmaT-
HO- pacnoJioKeHHbIX. KpurepuanbHble ypaBHEHNS.

TerooTnaya npu CBOOOJHOM JBHYKEHUHU >KMIKOCTH. Temioornaya B He-
OrpaHUYEHHOM O0BEME: JTaMHHApHAs M TypOyJieHTHAash KOHBEKLHUS y BEpTUKAIb-
HBIX MOBEpXHOCTEW. Temnoornaya Ha TOPU3OHTAIBHOM IUIOCKOM NMOBEPXHOCTH B
HEOTPAaHUYECHHOM IIPOCTPAHCTBE. Temnoornaya rOPU3OHTAIBHO PACIIOIO0KEHHOTO
UMJIMHApPA B HeorpaHuueHHOM o0béMe. Kpurepuanbabie ypaBHeHus. TermmooOMeH
npu CBOOOJHOW KOHBEKIMM B 3aMKHYThIX 00b&Max. Pacuer TemnooTnaum uepes
TOHKHE IIPOCIIOMKH KUAKOCTHU U rasa.

TennoobmeHn npu KoHAeHcanuu. PacueT HEOOXOAMMOro pacxoaa BOJSHOTO
1apa IIpu IPOEKTUPOBAHUU CUCTEM I10KAPOTYLICHUS.

Bonpocsl 1j1s1 CaMOKOHTPOJIS

AN e e

Kousexkius.
3axkon HrroTona — Puxmana.

Koaddumment remnoornaun.

MHTEHCUBHOCTh KOHBEKTUBHOTO TEIIOOOMEHA.

Kpurepuu nonodus. Ux ¢pusnveckuii CMbICII.
YacTHble c1yyau KOHBEKTUBHOTO TEMIO0OMEHA (KOHBEKTUBHBIN TEIII000-

MEH B 00JIBIIOM 00bEME U TEMJI000OMEH B IPOCIIOHKaX).

TecThl 1151 CAMOKOHTPOJIS

1. | M3oTepmuueckuie MOBEPXHOCTH pa3IMUHBIX | a) J1a
TEMIIEPATYP HE MOTYT IEPECEKATHCS 0) Her
2. | YcnoBus 3a1aHUsI HCXOJHBIX BEJIMYUH HA a) TeMIIEpaTypHBII rpaiueHT
IpaHUIlax Tejla Ha BeChb MEpUOJ HarpeBaHusi | 0) rpaHUYHBIC YCIOBUS
WJIU OXJIQXKICHUS B) KOO(PGUIUEHT TEIIOMPOBOAHOCTH
r) K03 puLMeHT Teronepeadn
3. | 3aKOH TEmIONPOBOHOCTH YCTAaHOBHII a) Heroton-Puxman
6) ®ypbe
B) bospiiMan
4. | 1na 60NbIIMHCTBAa MAaTEPHAJIOB U BEILECTB A | a) J1a
YBEITUYMBACTCS C YBEIMUYCHUEM TeMIIepary- | O0) HeT
pBI TeTa.
5. | YaenpHad TeIuioTa >KUAKOCTH UMEET €U a) kJIx;
HULIBI U3MEPEHUS 0) JIx/xr;
B) Jlx/kr-K
6. | Ilponecc pacnpocTpaHeHus Temsa Beiael- a) TEIJIOBOE U3JIy4YeHHUE
CTBHE HEMOCPECTBEHHOT'O CONIPUKOCHOBE- | 0) (a30BbIil mepexos
HUS 2JIEMEHTApHBIX YacTHUI TeJla, UMEIOIIUX | B) TEIUIONPOBOAHOCTb
pPa3HyI0 TEMIIEPATYPY. ') KOHBEKIIUS
1) TEUCHUE KUJTKOCTH
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€) CIIOKHBIN TETJI000MEeH

7. | MO a) TeTI0Bast IPOBOJIUMOCTh
0) TepMUYECKOE COTIPOTUBIICHUE
B) N30TEPMUYECKAsi IOBEPXHOCTh
8. | B Meramnax TemaonpoBOJHOCTh OCYIIECTB- | a) quddy3un aTOMOB U MOJIEKYJT
JSETCS IYTEM: 0) ynpyrux BOJH
B) 11 y3un 3JEKTPOHOB
9. | CoBOKYTHOCTb 3HAUEHUI TeMIIepaTyphl B a) U30TePMHUYECKAst TOBEPXHOCTh
JAHHBIA MOMEHT BPEMEHH JJIsl BCEX TOUYEK 0) TemmnepaTypHoe IoJe
MIPOCTPAHCTBA, HA3BIBACTCS B) TEMIIEpaTypPHBIM I'PaTUCHTOM
10. | EnuHuUIbI M13MEPEHUS TEIJIOBOIO MOTOKA a) Bt/m?-°C
0) Br
B) B/Mm?

AN

Tema 7. JlyuncTbiii Tem1000MeH

OO0111e MOHATHUS U ONPEIEICHHS; TETUIOBOM OallaHC JTyYHUCTOTO TETI000-
MeHa. 3aKOHBI TEIJIOBOr0 U3TydeHus. TeriooOMeH u3nydeHueM Mex Iy Tesa-
MU, pa3AeICHHBIMU MTPO3PAYHOI cpeoil; ko3 duiueHT 0oaydeHHocTu. Jlyun-
CTBIN TEMJIO0OMEH TUIOCKOIapaIeTbHBIMU U MIPOU3BOJIBLHO OPUEHTUPOBAHHBIMU
MOBEPXHOCTSAMU. 3aiuTa oT uainydeHus. Mzmydenue razos. U3nydenue dakena
IJIAMEHHM MpH 1oxape. Pacuer 6e30MacHbIX B MOKaPHOM OTHOIIIEHUU PacCTOS-
HUW ¥ SKPAHHOM 3alIUTHI OT TEIJIOBOTO U3IIyYEHHUS. TEeIIOBOM pacyEéT SKpaHOB.

Bonpocsl 1151 CaMOKOHTPOJISA

JlyuucThlil TEMI00OMEH.

Nznydenne dakena.
TeruioBble 3KpaHBbL.

OCHOBHBIE 3aKOHBI JIy4HCTOI'O TEINIOOOMEHA.

Bunpl, Ha3HaueHNEe, METOMKA pacuéTa OTpaKaroluX SKPAHOB.
[Tnomane dakena. MuHUMAIBEHO — 6€30TIACHBIC PACCTOSHUS.

TecThl 1151 CAMOKOHTPOJISI

I[BI/I)KGHI/IC BCJICACTBUC PA3HOCTH IINIOTHO-
cTeH Harpe€ThbiX U XOJIOAHBIX YaCTHUL KUIKO-
CTH 3TO:

a) CBOOOHOE ABIKECHUE
0) BBIHYX/IEHHOE JIBUKECHUE
B) IEPEXOJHOE JBUKECHHE

L-t
23
2w A 8

%z d
Yy

d,

a) 3akoH Dypbe ISl TUIOCKOW CTEHKH

0) 3akoH Dyphe 7151 OJJTHOCTOWHON IHITNH-
JPUYECKON CTEHKU

B) 3ak0H Dyphe A1 MHOTOCTONHOM IMIIMH-
JIPUYECKOMN CTEHKHU

-y,

a) 4rcio ABOraipo;
0) uucno Maxa;
B) unciio JlanbToHa.

KomnnuecTBo TemaoTel, KOTOpoe HEOOXOAU-
MO TOJBECTH K CHCTEME, YTOOBI MpH 3a1aH-
HBIX YCJIOBHSIX MOBBICUTH TeMIIepaTypy Ha |

a) TeTUTONIPOBOTHOCT;
0) yaenbHas TeroTa;
B) TEMJIOEMKOCTb.
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rpanyc.
KonnuectBo TCIIJIIOTHI, HeO6XOI[I/IMOG JJISL a) TCIIJIOTA XKUAKOCTH,
nepeBoja 1 Kr )KHUIKOCTH, HArPETOH 110 0) Terutota nMapoodpa3oOBaHuUs;
TEMIIePaTypPhbl KUIICHUS B) TEIUIOTA MEPErpeBa.
TernooOMeH MEXy KUAKOCTBIO U MOBEPX- | &) TEIJIOBOE H3TyUCHUE
HOCTBIO TBEPJIOTO T€Ja MPHU MX COMPUKOC- 0) (ha3oBbIil mepexo;
HOBEHHH - 3TO B) TEIUIOMPOBOAHOCTh

') KOHBEKIIHS
J1) KOHBEKTUBHBIN TEIIOOOMEH

[ToBepxHOCTDH, COEAMHSIONIASE TOUKHU C OJIU- | @) TEMIIEPATYPHBIM MOJIEM

HAKOBOH TeMIIepaTypoi, Ha3bIBaeTCs 0) U30TepMUYECKOIN TOBEPXHOCTHIO
B) IUIOIIA/IBI0 U30TEPMUYECKON ITOBEPXHO-
CTH

Enununst nsmepenust Ko uimenTa Tem- a) Br/m*°C

JIOTIPOBOTHOCTH 0) Bt
B) B1/M-°C

Temmnepatypa B IpOCTPAHCTBE WM B Telle a) aa

MOYKET U3MEHSATHCS B OJJHOM, JIBYX U TPEX 0) Her

HanpaBJICHUAX

KosdduuneHT TerionpoBoAHOCTH 3aBUCUT | @) OT TEMIIEPATyphbI

(MHOKECTBEHHBII BBIOOD) 0) oT naBieHus

B) OT 0ObeMa
') OT BIQXKHOCTH
J1) OT MacChl

Tema 8 Ci10:KHBII TENJI1000MeH

[TpomebrnuienHas TernoTexHuka. CioxkHbii TertooomeH. Temnonepenayua
yepes IIOCKYI0, MIWIMHAPUUECKYIO0, cheprudeckyro u opeOpEHHyo cTeHKku. Ko-
a¢dunment remnonepenayn. [lytu naTeHcHpUKaUU npolecca TerIonepeaayu.
Temnnoas uzosnsus. Beibop Mmarepurana TemioBoi H30ISAIUH.

Bonpocsl 1j1s1 CAMOKOHTPOJIS
. CymIrHoCTb CII0KHOTO TEII000MeHa
. Cnoxnprit Teruiooomer. KoaduiimeHT cioxHoM TermooTauu.
3. Pemenue 3amau CI0KHOTO TEIUIOOOMEHA B YCIOBUAX IMOXKApOB M TeMIepa-
TYPHBIX BO3J€UCTBUM.

N —

TecThbl 1JIs1 CAMOKOHTPOJIS

H3oTepMuyeckre MOBEPXHOCTH PA3IUYHBIX | ) Aa
TEMIEPATyp HE MOTYT epeceKaTbes 0) HeT
YcnoBus 3a/1aHusl UCXOAHBIX BETMYHMH Ha a) TeMIIePaTypHbII TPaIueHT
TrpaHMIaX Tejia Ha BECh MEPHOJI HarpeBaHusi | 0) rPaHUYHBIC YCIOBUS
WTH OXJIQXKICHUS B) KOO(PPUITUEHT TEIIOMPOBOAHOCTH
) K03 (QUIHEHT Terionepe1ayn
3aKOH TEIUIONPOBOJAHOCTH YCTAHOBUII a) Heroton-Puxman
0) ®ypbe
B) boabimMan
Jnst 60IBIIMHCTBA MAaTEPHAJIOB U BEIIECTB A | a) Ja
YBEJIMYUBACTCS C YBEIMUCHUEM TeMIepaTy- | 0) HeT
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pBI Tela.

0O -310

a) MJIOTHOCTH TEIJIOBOTO TTOTOKA
0) TEIJI0OBOM MOTOK
B) TEIJIOBOE M3JIYUCHHUE

[Tap, HaXOAIIUIICS B PABHOBECHH C KHUIKO-
CTBIO0, U3 KOTOPOU OH 00pa3yeTcsi, Ha3bIBa-
ercs

a) BIAXXHBIN BO3AYX;
0) HaCBIILIEHHBIH Map;
B) CyXOH HaCBIIICHHBIN TIap

ITporecc pacnpocTpaHeHUs TeIUIa BCIE-
CTBHE HEMOCPEACTBEHHOTO COPUKOCHOBE-
HUS 3JICMCHTAPHBIX 4aCTUI] TCJIa, UMCIOIIUX

pa3HyIo TeMIeparypy.

a) TEIUIOBOE U3JIy4ECHUE
0) da3oBeIil mepexon

B) TEIJIOMPOBOAHOCTD

') KOHBEKITUS

1) TEUCHUE KUJTKOCTU

€) CIIOKHBIA TEIJI000MEH

/0

a) TeIU10Bas MPOBOJUMOCTD
0) TepPMHUYECKOE COTIPOTUBIICHUE
B) M30TEPMHUYECKAsi TOBEPXHOCTh

E nqunauisr HU3MCPCHHA TCIIJIOBOI'O ITOTOKA

a) Br/m*-°C
0) Bt
B) B/Mm?
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OBIIUE PEKOMEHJIAIIUU IO PABOTE C JIUTEPATYPOM

OCHOBY CaMOCTOSITEJIbHON paOOThI CTYJICHTOB COCTaBIIIET CUCTEMATUYECKOE,
1EJICYCTPEMIICHHOE M BIYMYHMBOE YTEHHE PEKOMEHIOBaHHOW nuTeparypbl. be3
OBJIaJICHUS HaBbIKAMHU pabOTHI HaJ KHUTOH, (OpMUPOBAHUS B ceO€ CTpEeMIICHUS U
MPUBBIUKY MOJTy4YaTh HOBbIE 3HAHMS U3 KHUT HEBO3MO>KHA TOJIFOTOBKA HACTOSAIIE-
ro npodeccruoHana HU B OAHON 00JacTU ACSITEbHOCTH.

Yurate HEOOXOTUMO TO, YTO PEKOMEHIYETCs K KaxJ0h Teme y4eOHOH mpo-
TPaMMOM, TIJIaHAMHU TPAKTUYECKUX W JAOOPATOPHBIX 3aHATHH, IPYTUMU y4eOHO-
METOJMYCCKIMHU MaTepuajaMu, a TakKe IMpernoaaBaTenieM. B ydeOHBIX mporpam-
Max BCS PEKOMEHIyeMas JTepaTypa OOBIYHO MOApa3CisIeTCs] Ha OCHOBHYIO M
JOTIOTHUTENBHYIO.

K ocnoenoii numepamype OTHOCUTCS TOT MHUHUMYM HCTOYHUKOB, KOTOPBIM
HEOOXOJUM JUIsl TIOJTHOTO M TBEPJOTO OCBOCHMS y4eOHOro maTrepualia (mepBOHUC-
TOYHMKH, YYCOHUKHU, yueOHbIE ITOCOOUS).

Hononnumenvnaa aumepamypa PEeKOMEHIyeTCsl g OoJiee YriIyOJIeHHOTro
U3Y4YeHHUsl MPOrpaMMHOI0 MaTepuaia, pacliMpeHus Kpyroszopa cryaeHTa. Usyue-
HUE €€ He0OXOAMMO, B HACTHOCTH, ITPU OCBEIICHUH PsAJia HOBBIX aKTyaJIbHBIX, JIUC-
KYCCHOHHBIX BOIIPOCOB, KOTOPBIE €I11¢ HE BOIUIH B YUEOHUKH U yueOHbIE TTOCOOUSI.
Besiaecku pUBETCTBYETCSI M CIIY)KUT TIOKa3aTeleM aKTHMBHOCTH CTYACHTA CaMo-
CTOSITEIIBHBIN TIOWCK JINTEPATYPHI.

Yurarh TuTepaTypy HYXKHO CHCTEMATHYECKH, O IUIaHy, HE YPBIBKaMH, Tpa-
BUJIBHO pacmpenaensis Bpems. Crocod uTeHus ompenensieTcss ero uenbio. OnHa
KHHUTa OEpeTCsl B PYKH JIJIS TOTO, YTOOBI y3HATh, O YeM B HEW TOBOPHUTCS, Apyras —
YTOOBI €€ N3YYUTh MOJTHOCTHIO, TPEThSI — YTOOBI HAMTH B HEW OTBET HA TIOCTABJICH-
HBII BOMPOC, Y€TBEPTasi — UTOOBI B3SITh U3 Hee (DaKTUUECKUE TaHHbIC.

OnauH U3 KpymHBIX crienuanuctoB B obnactu Mmeroauku C.U. TToBapun nucai,
4T0 paboTa C KHUTOM TpeOyeT:

1) cocpenoTounThCsa Ha TOM, YTO YUTACIIIb;

2) «BBDKHMAThY CaMyIO CYIIHOCTh YUTAEMOTO, OTOPAChIBasT «MEJIOUM;

3) «OXBaThIBaTh MBICIIb» aBTOpPA BIOJHE SICHO W OTYETIMBO, YTO MOMOTAET
BBIPAOOTKE SICHOCTH M OTYETIIMBOCTH COOCTBEHHBIX MBICIICH;

4) MBICJIUTH TIOCJIEIOBATENIHHO;

5) BooOpaxaTh SIPKO M OTYETJIUBO, KaK Obl IEPEKUBAS TO, YTO YUTAEIIb...

Paznnuaror cieayroommue OCHOBHBIC BUIbI YTCHHMS:

- [lImyouposaHnue — CpaBHUTEIHLHO MEJICHHOE YTEHUE JINTEPATYPHI, CIIOKHOM
JUTSl TIOHUMaHuH. [Ipyu mTyaAupoBaHUN CTYACHTY MPUXOIUTCS HEOJHOKPATHO BO3-
BpaImiaThCs K MPOYNTAHHOMY MAaTEpHUANTy C HETbI0 ero IITyOOKOTO OCMBICITUBAHHS.

- CnjiowHoe umeHue — 9T€HUE BCETO MPOU3BEIICHUS C BBITUCKON OTIIEITBHBIX
MOJIOKEHUH, PaKkToB, ITUGPOBOTO MaTeprana, Tabaull, rpaduKoB.

- Buibopounoe umenue — uTeHue, Ipu KOTOPOM MPOUYUTHIBAIOTCS OTIACIHHBIC
pas3ieibl, TJIaBbl TPOU3BEICHUS.

- beenoe umenue — mpuUMeHSIETCS IPU O3HAKOMJICHUH C TIPOU3BEACHUEM, O KO-
TOPOM HEOOXOMMO UMETh caMoe 0011ee MPEeCTaBICHHUE.
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[enb 1 crmocob 4YTeHUs KHUTH 3aJaeTCs TOW KOHKPETHOM 3ajiaueid, KoTopas
CTOUT IEPEeJ CTYICHTOM.

OOGyuaronuiicst 0053aH 3HATh HE TOJBKO JUTEPATypy, PEKOMEHIYEMYIO B
JJAHHOM TI0OCOOHMM, HO W HOBBIC, CYIIECTBEHHO Ba)XKHBbIC H3JIaHUS MO KYpCy, BBI-
IIEIIME B CBET MOCIIE ero MyOauKaIuy.

IIpuMmepHas TemaTuka pedeparon
OCHOBHBIE TEPMOJAMHAMUYECKUE TIPOLIECCHI.
Hcnonb30BaHne pacIUPSIOMINXCS U CYKAIOIIMUXCS KaHAJIOB B MMPAKTHUKE T0-
YKapHOTO Jena.
Boasuou map.
TepMoauHaMUYeCKHe HUKIIbI ABUTAaTeNIeld BHYTPEHHETO CrOPAHUSI.
TepMoanHaMuyeckue HUKIbI Ta30TypPOMHHBIX YCTAaHOBOK.
TepMmoauHaMUYeCKHe IUKIIBI KOMIIPECCOPHBIX YCTaHOBOK.
OcHOBHBIE BUBI IIEPENAYN TEIUIA.
3aBUCUMOCTB CKOPOCTb ITPOrpeBa KOHCTPYKIIMHU OT TEMIIEPATYpPhl U BJIAYKHO-
CTH.
9. KOHBEKTUBHBIHN TEMJIOO0OMEH MPHU BBIHYKIEHHOM JIBUKEHUH KUKOCTH.
10. BiusiHMEe KOHBEKTUBHOI'O TEIJIO0OMEHA Ha paclpOCTPAHEHUE TOXkKapa.
11. Tennosoe n3nydeHue.
12.  CnocoOsl 3¢ (heKTUBHOM 3alTUTHI OT TEILIOBOTO U3 TyUCHHUS.
13. TennoBble 3KpaHBbI.
14.  Tonnwuso.

N —

XA B W

Bonpocs! ¥ 3a1aHU VIS CAMOCTOATEIbHON Pa00ThI
OCHOBBI MOJIEKYJISIPHO-KUHETUYECKOW TEOPHH.
TermoéMKOCTb C TOUKH 3PEHUS MOJIEKYJISIPHO-KMHETUYECKOW TEOPUH.
AHaJIN3 MOJIUTPOIHBIX MPOLIECCOB.
UKl XOJNOUIBHBIX U KOMIIPECCOPHBIX YCTAHOBOK.
[Tonp3oBanue TabIMIIaMU BOJSIHOTO Tapa.
[IepBbIil 3aKOH TEPMOAMHAMUKH ISl IBMKYLIETOCS MOTOKA.
JpoccennpoBaHue Ta30B U MapoB.
TennoBbie 3G (HEKTHI.
TennooOMeH npu BHEIIHEM OTEKaHUU TEJl.
. TeniooOMeH py KUTIEHUU.
. Onpenenenne TemMnepaTypsl U3JIy4arOlnuX TE.
. TerioobMeH MeX Ty ra30M U 000JI0UKOM.
. TerioobmeH yepe3 opeOpEHHYIO CTEHKY.

WX NNk L=

e
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WX kWD =

[N T N T N T N T N T N i e R S e T S = U=
NP WN—= OOV WN P~ W —O

26.
27.
28.

29.

30.
31.
32.
33.
34.
35.
36.
37.
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METOJAUYECKHE PEKOMEHJALIUN
JUISI HIOATOTOBKHU K MIPOMEKYTOYHOM ATTECTALIMM

Bonpocsl k 3a4ery
Wneanbuplii ras. Pabouee teno. XapakTepHble CBOMCTBA rasa.
OCHOBHBIE TAPAMETPBI, EAUHULIBI U3MEPEHUS.
Bunbl naBnenws, eIMHATIBI N3MEPEHUS, TTPHUOOPHI.
Temmneparypa, CUCTEMBI U €JUHULIBI U3MEPEHUS.
OCHOBHOE ypaBHEHHE COCTOSIHUS JJIs Fa30B.
VYpasuenne Kianenpona. [Ipaktnaeckoe 3HaueHUE.
VYHuBepcanbHas ra3oBasi IOCTOSAHHAS, PUINYECKUIA CMBICH, PA3MEPHOCTD.
["a3zoBast mocTOsAHHAS, PUINYECKUIA CMBICH, PA3MEPHOCTb.
OCHOBHBIE ra30BbIE 3aKOHBI.

. 3akoH boitnsg-MapuoTTa, NpakTUYECKOE MPOSBICHUE.

. 3akoH ['eli-JIroccaka, MpakKTUYECKOE MPOSIBIICHHUE.

. 3akoH [lapns, npakTryecKoe NposBICHUE.

. 'a30BBIE cMecH, OCHOBHBIE TapaMeTphl. 3aKOH JlanbToHa.
. CniocoObl 3a/1aHMsI Ta30BBIX CMECEH.

. 'a30Bast NOCTOSIHHAS ¥ MOJIEKYJISIpPHAsI Macca CMECH.

. Tenno€MKoCTh, BUIBI TEILNIOEMKOCTH.

. Buael remioémkocTtu o crnoco0y HarpeBa. CpaBHEHHUE.

. 3aBUCUMOCTb TETUIOEMKOCTH OT TEMIIEPATYPHI.

. TII cucrema. Cocrostnue TZC. T/ npouecc.

. Pabota u BayTpennssa sueprust TJC. 1-i1 3akon T/,

. UccnemoBanue U30TEpMHUUECKOTO TTPOLECCA.

. UccnenoBanue nzobapHoro mpoiecca.

. UccnenoBanue U30XOpHOIO Ipolecca.

. AnraGaTHBIA W MMOJUTPOITHBIM MPOIIECCHI.

. Tepmoaunamuyeckue mukiasl, KIT TILI. IIpaktuyeckoe 3HaueHUE. 2-i 3aKOH

TH.
Hukn Kapuo, Tepmuueckuin KII/I.
[{uKJIBI TETUIOBBIX ABUTATEIICH.

Ucteuenne razoB. Comino u auddyzop. Comno Jlapans. Ilpaktuueckoe

3Ha4YCHHUC.

CKOpOCTh ~ MCTEYEHMS, MAacCOBBIM  pacxoJl, NPAKTUYECKOE 3HAYCHUE.

HpoccenupoBaHue.

TemnonpoBoaHOCTh. 3akOH Dyphe.

KoadduimeHT TermnonpoBogHOCTH.

TermmonpoBOIHOCTh OAHOCIONHON U MHOTOCIIOWHOM TIJIOCKOW CTEHKH.

TermmonpoBOAHOCTh OAHOCIONHON U MHOTOCIIOWHOW UJIMHIPUYECKONW CTEHKH.
Hecrammonapnas TermionpoBoHOCTb. CTaHAApPTHBIN TeMIEpaTypPHBINA PEXKUM.

Kounsekius. 3akon Herorona — Puxmana.
Ot 4ero 3aBUCUT MHTEHCUBHOCTh KOHBEKTUBHOI'O TEIIOOOMEHA.
Teopus mogo6us. Kpurepuu nomgoodus.



38.

39.
40.
41.
42.

43.
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YacTHble ciyyad KOHBEKTUBHOIO TETNI00OOMEHA (KOHBEKTUBHBIN TEIII000OMEH B
00JIbIIIOM 00BbEME U TEIJIO0OOMEH B IIPOCIIONKaX).

JIyducThIif TETII00OMEH.

OCHOBHBIE 3aKOHBI JTYYUCTOT'O TEIJI00OMEHA.

Nznydenue dakena.

TennoBbie 3kpaHbl. Buapl, Ha3HaueHUE, METOJAMKA PACUETA OTPAKAKOLIUX
HKPAHOB.

[Tnomane dakena. MunuManbHO — 0€30MaCHBIE PACCTOSHUSI.

MeTO)Il/I‘IeCKI/Ie YKazaHuA AJd NOATOTOBKH K 3a49€Ty
yHI/IBCpcaJ'IBHBIX MCTOJOB I IIOATIOTOBKHM K 3a4€Ty HC CYHICCTBYCT, IIO-

TOMY Ba)KHO BbIOpaTh HamOoJiee npuemiieMmblid i Bac. IlpuBenenHble Huxe
IpaBHJia MOKHO pacCMaTpUBaTh B KAUECTBE OOIIETO PYKOBOJCTBA.

l.

[IpenycMoTpuTe Kak MOXHO OoJiblIIe BPEMEHHW i MOAroTOBKH. Ecimu Bel
OCTaBJIsIeTE OCHOBHYIO pabOTy Ha MOCIEIHWNA MOMEHT, 3TO CHIDKaeT Bamm
IIaHCHI Ha ycrex. Pa3BuUBaeTcs cOCTOsSIHUE CTpecca, CHUXKAETCA CIIOCOOHOCTh K
KOHLIEHTpaL1H.

CocraBbTe pacnucanye 3aHaTuil. CIUIaHUPOBATh MMOATOTOBKY K 3a4€TaM HYKHO
3a HECKOJIBKO HEZEJb IO UX Hayasla (JIydille BCETo - B Hadyasie cemecTpa). Tsep-
JI0 CJIEIYHMTE HAMEYEHHOMY IUIAHY.

. Otapixaiite. YcepaHas MOJAroTOBKa — OUEHb TshKesas paborta. BaxxHo Bpems OT

BPEMEHM J1aBaTh ce0e BO3MOXKHOCThH pacciabuthes. [Ipeaycmorpure B cBOEM
pacrnucaHny BpeMs Ha OT]IbIX.

[enaiite nepepbiBbl. [locne vaca 3anstuid caemaiite 15 -20-MUHYTHBIN TIepe-
PBIB U C HOBBIMHU CHJIaMH BO3BpaIllaliTECh K MMPOAYKTUBHOU paboTe.
KoHTposmpyiiTe cTeneHb TOTOBHOCTH. MCcob3yTe CIMCOK BOMPOCOB K 3aye-
Ty, 4TOOBI OTCIIEKUBATh CTETICHh YCBOCHHS Marepuana. OTMedalTe yxe mpo-
paborannbie Bonpockl. CKOHIIGHTPUPYHTE CBOE€ BHHUMAaHUE HA TEX BOMPOCAX,
KOTOpbIe Bbl 3HaeTe xyxe.

Jenalite kparkue 3amucu. YacTo MOATOTOBKA OKa3bIBaeTCsA HE OYECHBb (P deK-
TUBHOU, eciii Bbl mpocTo unTaere marepual. Jlenante KpaTKue 3alucH, OTMeE-
yasi KioueBble MbIciu. CTapaTech HE MPOCTO 3alOMHHUTH (DAKThI, a TOHSTH
CTOSIILIAE 32 HUMU UJIEU.

TpenupyiiTech 0TBeUaTh Ha BONpockl. [IpopaboTaB kKaxayro TeMy, MONpooyuTe
OTBETUTH HA TPOBEPOUYHBIE BONPOCHL. HEKOTOphIE N3 HUX IPUBEACHBI B pa3eie
«KoHTpoOJIBHBIE BOITPOCHD MOCIE KaXA0i TeMbl. BHauanie Bam, BO3M0kHO, 10-
TpeOyeTcs 3arisiAbIBaTh B KHUTY WJIM KOHCIIEKT, HO K KOHITy TOATOTOBKH BhI
CMO’KETE€ OTBEYaTh Ha BOIPOCHI CaMOCTOSITEILHO, KaKk Ha 3adeTre. CtapaiTech
MIPOrOBapHUBATh OTBETHI HA BOIMPOCHI BCIIYX, 3TO CIIOCOOCTBYET OoJiee TIry0oKo-
My YCBOCHUIO MaTepuaia u sIBJISIETCS XOPOLIEeH TPEHUPOBKOM NEPE]] 3aUETOM.




