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IlacnopT ¢oHJa OLIEHOUYHBIX CPeACTB

Tabmmia 1

Mopynb
[AUCLIATIIVHBL

dopmupyeMsble
KOMITeTeHLIUU
W/IU UX YaCTU

OueHOYHbIE
MaTtepuasbl
Y Cpe/iCTBa

KomuecTtBo

TexHuuueckas
TepMOJHaMHKa

OCHOBBI TEOpUM TEIJIO - U

MaccoOMeHa

TeniosHepreTuyeckue
YCTaHOBKU

YK-1.
OCYILIeCTB/ISATh
KDUTUYECKUM  aHa/Iu3
MIPO0JIEMHBIX CUTYyaLUH
Ha OCHOBE CHCTEMHOTO
T0/IX0/ia, BeIpabaThIBaTh
CTpaTerutd  [J1eMCTBUM
OIIK-1. CriocobeH
CTaBUTb U  pellaTh
VH)XeHepHble ¥ Hay4YHO-
TeXHUUeCcKUe 3aflaud B
cdepe cBoei
ripodecCcroOHaTbHOMN
NesiTelTbHOCTA W HOBBIX
MeXIUCLIUTITAHAPHBIX
HarpaB/eHUN C
MCI0JIb30BaHUEM
eCTeCTBeHHOHAyUHbIX,
MaTeMaTH4eCKuX u
TeXHOJIOTUYeCKUX
Mojenei

CriocobeH

Bomnpocs! gs
orpoca

161

3amanus s
nas

100

Bormpocs! s
cobecenoBaHUs

30

HTorosulii TeCct
10 AWCLIUTIIMHE

200




1 OHEHOYHBIE MATEPUAJIbI, HEOBXOJNMBbIE
JI/IA OIIEHKU 3HAHWI, YMEHHUM Y1 HABBIKOB JIEAATE/IBHOCTU
B ITPOLHECCE OCBOEHUSA JUCIHUITI/INHbI

Tabmuiia 2 — @opMUpyemMble KOMIETEHITUH

Kop 1 HauMeHOBaHMe UHAWKATOpa OueHouHbIEe
Koz v HauMeHOBaHue
JIOCTW>KeHUs1 KOMIIeTeHI[MH (4acTu Marepuasbl
KOMIIeTeHLIUU
KOMIIeTeHI[1H) 1 Cpe/iCTBa
U-1yx,  AHamusupyer  TpoOIeMHYIO

YK-1. CriocobeH | cutyanuio (3aziauy) U BbiziesisieT ee 6a3oBble | Bompock! st
OCYLLeCTB/JIATh  TIOMCK, | COCTaB/sAroLMe. PaccMaTpuBaeT pas/iduHbie | Orpoca
KPUTHUECKWI aHa/W3 U | BapUAHThI pellleHus IpobsieMHON cutyaiuu | 3aganus aas V13
cuHTe3  WH(opMmalumy, | (3afaun), pa3pabaTbiBaeT aJrOPUTMbI X | BOMpock! [jis
TIPUMEHSITb CUCTEMHBIM | peasu3aluiu. cobece1OBaHUS
nogaxon nnas  pewenws | U-2yx;  Onpepenser U oueHuBaeT | ITOroBeii TeCT

TOCTaB/IeHHBIX 3a/jau MpakTUYeCKue TMOC/Ie[ACTBUS BO3MOXKHBIX | TTO AUCLUATUIMHE

pelleHuH 3a/Jauu.

Na-1 €MOHCTpPUpYeT 3HaHMSI
OINK-1 Criocoben | W-lomer /lemonctpupy
DHMEHSTE OCHOBHBIX TIOHSITUM W (yHJaMeHTaJbHbIX
P 3aKOHOB  (DM3UKM, TIpUMeHsieT MeTo/bl | Boripocsl ajisi
eCcTeCTBeHHOHAayuHble U

TEOPeTUUEeCKOT0 U SKCIIepUMEHTA/ILHOTO | Ompoca
oO0ITIeMH)KeHepHbIe .

HCC/IeIOBaHUS bu3ryecKux sABJieHuH, | 3aganus gy U3
3HAHUS, MEeTO/bI

TIPOL[eCCOB U OOBEKTOB. Bonpocs! gist
MaTeMaTHUueCKOro
AHA3A . NI-50mnk-1 Ncnons3yer ¢bu3mKo- | cobecesoBaHuUS

MaTeMaTHUeCKWM ammapatr s pa3paboTKu | ITOroBwIi TeCT
MO/ie TUPOBaHUS B N

. MPOCTBIX MaTeMaTHUeCKUX Mo/lefiel | T0 JUCLIATIIMHE

npogecCcroHaIbHOM N

sIBJIEHHM, TIPOLIECCOB U OOBEKTOB TIpU
JlesiTe/IbHOCTH

3dIdHHBIX OOMYIIEHUAX ¥ OTDAHUYEHUAX




O1eHOUHBbIe MaTepUaJ/ibl U CPe/iCTBA /I MPOBEPKU
chopMHPOBAHHOCTH KOMITETEeHL[AM

Mopynb 1 - TexHudeckas TepMOJUHAMHKA

Bomnipocsl Ais cobecejoBaHUSA
1. XapakTepucTHKa OCHOBHBIX TTapaMeTpPOB COCTOSIHUSI Ta3000pa3HbIX Tell.
2. Ananu3s ypaBHeHus1 KnarneiipoHa-MeHzeneeBa /151 iealbHOIO Ta3a.
3. OcHOBHbIE TIOHSITUSI TeXHUUECKOW TepMOJWHAaMUKU (3Heprus, TeruioTa, paborTa,
TepMOJUHaMHUUecKasl CicTeMa, pabouee Teso).
4. OcHOBHbIe TpeOOBaHUS K pabouemy Tesly TepMOAWMHAMUYECKOU CUCTEMBI.
5. TeryioeMKOCTb Ta30B, BU/IbI TEIIJIOEMKOCTH, YPAaBHEHUS CBSI3U MEX/Y Pa3/IMuHbIMU
BU/IAMU TETIJIOEMKOCTH.
6. 'a3oBasi cmech. CriocoObI 3a/jaHKsI Ta30BOM CMeCH.
7. ITepBbIi 3aKOH TepMOJYHAMUKU. BbIBOA, OpMBI 3anuCHy.
8. BHyTpeHHsIS 3Heprusi U SHTA/bIUS ra3a (XapakTepuCTHKa MapamMeTpOB U CBS3b
MeXXy HUMH).
9. CpaBHUTE/BHBINM aHA/IN3 W300apHOTO U aZinabaTHOTO MPOLIeCCOB.
10. CpaBHUTE/BbHBIM aHaIU3 U30TEPMUYECKOT0 M U30XOPHOT'O MPOLIECCOB.
11. I'padprueckuii aHaMM3 NOJUTPOIHBIX MporieccoB B PV u TS nuarpammax.
12. Ilukn KaphHo. IlonyueHue u aHamv3 ypaBHeHus Tepmuueckoro KII/ uwmkia
KapHo.
13.AHanus Teopetyeckux LUKIoB OTTO U [Jusens.
14.AHanu3 TeOopeTUYeCKOro IMKJIa COBpeMeHHOro ausens (Uuuka TpuHK/epa-
Cabat»).
15.Anam3 uknoB ['TY (ra30TypOMHHBIX YCTAaHOBOK).
16.Juarpamma rapoo6pa3oBanusi (P,V -KoopAuHaTHI).
17. Anarpamma hs gys1 BoAstHOrO rapa (Lie/ib ¥ TIPUHLMIT IOCTPOEHHUS).
18. Anamu3 1ukna PenkuHa st BogasHoro mapa (ITICY). Crioco6s! noBbiiieHns KIT/]
IIapOCUJIOBBIX YCTaHOBOK.
19. OcHOBHBbIE XapaKTepPUCTHUKKU BIaXKHOT'O BO3/yXa.
20. Hd - anarpamma A1 BIa>KHOTO Bo3/yxa. Haxosk/jeHre TOUKU pOChI.

Bompocs! A1 yCTHOr0 onpoca
Tema 1 (YpaBHeHUsI COCTOSIHUS)
Ne 1 3amuiuure ypaBHeHUe COCTOSHMA Mg 1 Kr ujeansHoro rasa. lloschure
BXOZALLMe B Her'o BeJIMUMHBI, YKaXKUTe UX eZJMHULIbI U3MepeHus.
Ne 2 3amuiuurte ypaBHeHHe cocTossHUS Ayt 1 Kmosa npeasnbHoro rasa. IloscHure
BXOZALMe B Her'0 BeJIMUMHBI, YKaXKUTe UX eJUHULIbI U3MepeHUsl.
Ne 3 3anmiure ypaBHeHUe COCTOSIHUA /11 [IPOU3BOJILHOIO KOJIMYEeCTBa U/ealbHOro
rasa. [losscHuTe BXozs11e B HEro BeJIMUUHBI, YKaXKUTe UX eUHULIbI U3MePeHUSI.
Ne 4 3armuiuTe, Kak B3aMMOCBsI3aHbl MeXAy Co0oW  yHUBepcanbHasi U
VHVBUya/IbHas ra30Bble ITIOCTOSTHHbIE? YKaXKUTe UX eJUHULbI U3MepeHus
Ne 5 Urto Takoe mapaMeTpbl COCTOSHHUSA? YKa)KUTe OCHOBHbIe TepMHUUecKue
rapaMeTpbl COCTOSIHUSL, MX 0003HaueHUe U eJUHULIbI U3MepeHUs.



Ne 6 3amnuiuTe ypaBHeHMe COCTOSIHMSI [/l TIPOM3BOJILHOIO KOJMYeCTBa Tra30BOU
cMecu. [TosicHUTe BXOdLI1e B HETO Be/IMYMHBI, YKaXKUTE UX eJUHULIbI U3MepeHUsI.

Ne 7 Uto Ha3wIBaeTCst cMechio ra3oB? Kakue criocoObl 3afjaHus COCTaBa CMECH BbI
3HaeTte?

Ne 8 3amuimrTe ypaBHeHMe COCTOSIHUS [ 1 KU UMJeanbHO-ra30BOM CMeCH.
[TosicHUTe BXOASI[MEe B HEr'O BeJIMUKHbI, YKa)KUTE UX eUHULIbI U3MePeHNs.

Ne 9 Kak omnpezendts rasoByr0 IOCTOSSHHYIHO CMeCHU rasoB, eC/Id CMeChb 3a/iaHa
MacCOBbIMU 10J1AMU? OTBeT MOSICHUTB.

Ne 10 Kak orpefesunTs rasoByr0 IOCTOSIHHYXO CMeCU Ta3oB, eC/id CMeCh 3ajilaHa
00beMHBIMH f0/IIMH? OTBET HOSICHUTD.

Ne 11 Yrto Takoe MUIOTHOCTH ra3a? 3aruiluTe ypaBHEHWe COCTOSAHUSA Mg 1 Kr
YJlea/IbHOT'O rasa yepes [JIOTHOCT.

Ne 12 UTo Ha3biBaeTcsd TepMOJAUHAMUYECKUM I[POL|eCCOM? [Tepeuncnure
M3BeCTHbIEe BaM TepMOJIWHaMUUeCKUe MPOLIeCChl U 3allUllInTe UX YPaBHEHUS.

Ne 13 Kakoif TepMoJuHaMHUeCKWM TIpollecC Ha3biBaeTcsi H300apHBIM? Kak ero
MO>KHO 1300pa3uth B PV- fuarpamme?

Ne 14 Kakor TepMOJVMHAaMUYECKAW TMPOLIeCC Ha3bIBaeTcs U30XOpHbIM? Kak ero
MO>KHO 1300pa3uth B PV- fuarpamme?

Ne 15 Kakol TepMOAMHaMUUeCKHN MPOL[eCC Ha3bIBaeTCsl U30TePMUUECKHMM U Kak OH
n3obpaxaercs B PV- auarpamme?

Ne 16 OrmpegenuTe ra3oBble MOCTOsIHHbIE 151 oKUK yraepoja (CO) u yriaekucioro
rasa (CO,)

Ne 17 BBeauTe TOHSITHE YAeMbHOTO OObEeM Ta3a M IIOKa)KHUTe, KaK MOXXHO €ro
orpezenuTh IPU U3BECTHBIX JaB/eHUH U TeMIlepaType rasa.

Tema 2 (TenI0eMKOCTb)

Ne 1 YTo Takoe TeryioeMKOCTb? Bu/bl yenbHbIX TEIVIOEMKOCTeM, UX B3aUMOCBSI3b U
e JVHUL|bl U3MEePEeHUs.

Ne 2 [laiiTe ompezieneHre MOJILHOW TeTVIOEMKOCTH, ee 00O3HaueHHe U eIUHUIIbI
n3MepeHusi. Kak B3aMMOCBs3aHbl MOJIbHAsi U MaCCOBasi TEIJIOEMKOCTU?

Ne 3 [aiite oripefienieHre 00BeMHOMN TEIJIOEMKOCTH, ee 000O3HaueHHe U eIUHUIIbI
n3MepeHusi. Kak B3auMoCBsi3aHbI 00beMHast 1 MacCOBasi TeTJI0OEMKOCTH?

Ne 4 [laiiTe oripefesieHHe MacCOBOHM TeIJIOEMKOCTH, ee 00O3HaueHWe W eUHUIIbI
n3MepeHusi. Kak B3aMOCBsi3aHbl MaccoBasi 1 00beMHasi Teryi0eMKOCTH?

Ne 5 3anmiuuTe ypaBHeHuWe Maiiepa [Jii MOJbHBIX TerioeMKocTeil. OObsicHUTe
BXOZSLLME B HETO BeJIMUMHBI U YKAXKUTE WX eJUHULIbI NU3MepeHUsl.

Ne 6 3amminuTe ypaBHeHHMe Maiiepa [Jii MacCCOBBIX TeruioeMKocTeid. OObscHUTE
BXOZSLLME B HETO BEJIMUMHBI U YKAXKUTEe UX eJUHULIbI NU3MepeHUsl.

Ne 7 OObsicHUTe, TIOUEMY AJiI OAWHAKOBOT'O M3MEHEeHHs] TemIiepa Typbl 1KT ra3a B
1300apHOM MpoLiecce ¥ U30XOPHOM TpeOyeTcst pa3HOoe KOJIMUeCTBO TerJIOThI?

Ne 8 B uem pa3HuLja MeXXJy UCTUHHOM U CpeJHel TerI0eMKOCTSIMU?

Ne 9 JTokaxkute, UTO GO/IBIIE: MOTbHAS WM MacCoOBasi TeTIOeMKOCTb JIjisl OZJHOTO U
TOrO e rasa?

Ne 10 3armumiivte u3BecTHbIe BaM dhopmysibl /7151 pacueTa TeIIoThl, HeOOXOAUMOM /1151
HarpeBa MPOM3BOJILHOT'O KOJIMUeCTBa ra3a B M300apHOM mpotiecce.



Ne 11 3ammmmrte u3BecTHbie Bam ¢dopMyrbl pacueTa TerioOThbl, HEOOXOAUMOM ISt
HarpeBa IPOU3BOJIbHOI'O KOJIMUeCTBa ra3a B U30XOPHOM MpoLiecce.

Ne 12 Kak oripefie/iuTh TeIVIOTY TIPA U30XOPHOM HarpeBaHWU WM OXJIaXAeHUU 1 Kr
rasa?

Ne 13 Kak ompefendTs TeMIOTy IpU n300apHOM HarpeBaHWW WK OXJIKIeHHUH 1 K¢
rasa?

Nel4 Kak ompefiemiTh TEIUIOTY, HeOOXOAUMYIO [/Isl HarpeBaHUs WK OXJIaKaAeHus V
M’ ra3a B M130XOPHOM Mporjecce?

Nel5 Kak ompefienUTh TerioTy, Heo6X0JUMYHO [jisl HarpeBaHusl WK OXJiaxkaeHus V
M’ ra3a B 1306apHOM TIpoLjecce?

Ne 16 Kak orpezesnisieTcss 00beMHasi TEIIOEMKOCTb CMeCH H/leanbHbIX ra30B?

Ne 17 Kak oripeziesisieTcsi MacCOBasi TeIJIOEMKOCTb CMeCH HU/ieaTbHbIX Ta30B?

Ne 18 Kak oripeziesnsieTcsi MOJIbHasi TEIJIOEMKOCTb CMECU UJjea/IbHbIX Ta30B?

Tema 3 (TIepBbIM 3aKOH T.J.)

Ne 1 ITepBbIli 3aKOH TePMOJMHAMUKH (aHA/TUTUUECKOE BbIpakKeHre U (POpPMY/TMPOBKA)
A7 aarabaTHOTO Tpoliecca paciupeHust

Ne 2 TlepBbI 3aKOH TEpPMOJMHAMMUKU [Jjis U30XOPHOTO Mpoljecca (aHaIUTUYeCKoe
BbIpakeHHe U (POPMY/TMPOBKA)

No 3 TlepBblii 3aKOH TePMOJWHAMHUKU [T W300apHOro Tipoljecca (aHA/MTHUYeCKOoe
BbIpakeHHe U (POPMY/TMPOBKA)

Ne 4 3anuiuTe BbIpa)KeHWe IMEPBOr0 3aKOHA TePMOAVHAMUKU /11 U30TePMUUECKOro
rpoliecca, fiaiite ero (GOpMy/IMpPOBKY.

Ne 5 3anuiuvre aHaIWTUYECKOe BbIpakeHWe 1-ro 3aKOHa TepMOAWHAMHUKHU (aBe
(dhopMbI) U IOSICHUTE BXOZSIINE B HUX BEJIMUMHBI.

Ne 6 B uem pa3nuila mexay (QyHKOued cocTosHUs M (yHKLMeW mnporecca?
[IpuBeguTe npuMepsl.

Ne 7 Kak orpejgenuTs HW3MeHeHHWe BHYTDEHHeW 5HEpPruM U/ieajlbHoro rasa B
pas/IMYHBIX TEPMOJAUHAMUYECKUX TIpoLjeccax?

Ne 8 B uem CyIIHOCTb MMEPBOI0 3aKOHA TEPMOJAUHAMUKU?

Ne 9 AHanuTHueckoe BbipakeHHe U (DOPMYJUPOBKA 1-r0 3aKOHa TepMOJMHAMUKU
(1-1 popma 3anucn). [TosscHUTBH BXOAsIIME B BbIpa)KeHHE Be/TMUUHBI.

Nel0 AHamuTHUeCcKoe BbIpakeHHe M (POPMYJIMPOBKA 1-ro 3aKOHa TepMOJWHAMUKHU
(2-51 bopma 3anucy). [TogcHUTE BXOASIIME B BbIpa)KeHHE BEJTMUUHBI.

Nel1 YUTo Ha3bIBaeTCs HTA/IBITHEN pabouero Teja U KakK OMpe/ieNsieTCs ee W3MeHeHre
B Pa3/IMUHbIX TePMOJWHAMHUUECKHKX TpoLieccax?

No 12 3anuuuvre Bbipa)keHuMe 1-ro 3aKOHa TePMOAVHAMUKU [Jis1 TTOJIUTPOITHOTO
ripoliecca v fjaiite ero h-OpMy/upOBKY.

Ne 13 Kak ompegensiercs paboTta pacinvpeHusi (OKatvs) B TePMOAMHAMUUECKOM
riporjecce (aHaMTAYECKU U TpauuecKu)?

Ne 14 Kak ornpefesnsieTcsi TeryioTa (aHaJIMTAYeCKH U rpaduyeckyd) B TIPOU3BOJIbHOM
TepMOJMHaMUYeCKOM mpoLiecce?

Ne 15 IMokakuTe, BO CKOJBLKO pa3 (/51 /ir060Oro TepMoJuHaMHAUYeCKOro Iipoliecca)
M3MeHeHre SHTajblIuM U/eanbHOro ra3a 0osbllie, ueM W3MeHeHUe ero BHYTpeHHel
SHEepPruu.



Ne 16 Kakasi CBSi3b MeXX/ly U3MeHEeHHEeM SHTPOIMU pabouero Tena ¥ KOIMUECTBOM
No/iBeJJeHHOW (OTBeJIeHHOM) TeIJIOThl B MPOU3BO/ILHOM TpoLiecce?

Nel7 [TepBbIM 3aKOH TepMOJWHAMHUKUA (QHA/JIUTUYECKOe BBIDAKEHWe U
dbopmynMpoBKa) AJisi afuabaTHOrO TpoLiecca CoKaTHsl.
Tema 4 (ITpowjeccer)

Nol TIIpu Kakux 4YaCTHBIX 3HAUEHUSIX TOKasarTessi TOJUTPOIbI N MMEKT MeCTO
OCHOBHbIE TepMOJMHaMUuecKue Tpolecchi? 3o0pa3ure 3Tu mpouecckl B PV-
farpaMmme.

No2 Ilpy KakuX YaCTHBIX 3HAUEHUSX I[I0Kasaress IIOJIUTPOIBI N HWMEKT MeCTO
OCHOBHBIE TepMO/JMHAaMUUeCKHe mpoljeccel? M3o06pa3ute 3ty mporeccel B TS-
farpaMmme.

Ne3 IMoka)kuTe, KaK aHATMTUUECKH U rpadruuecKy omnpeessieTcs paboTa pacIpeHust
B 1300apHOM U M30TEPMHUYECKOM IIpoLieccax

Ne4 Kak paccuMThiBaeTCsi U3MEHEeHHe SHTa/IbITUN W/ealbHOTO ra3a B M300apHOM,
M30XOPHOM U TOJIMTPOITHOM IpoLieccax?

No5 Kak paccuvtaTh U3MEHEeHHe SHTPOIUM B M3BEeCTHbIX BaM TepMoauHamuuyecKux
riporjeccax?

Ne6 TlokakuTe, KakK aHaJIUTUUYECKU U Trpaduueckd oOripefie/sieTcss TeryioTa B
1300apHOM U W30XOPHOM TIpoIjeccax?

No7 TlokakuTe, KaK aHaJIUTAYECKH W TrpaduuecKd MOXKHO OIpe/ielIUTh paboTy B
M30XOPHOM U aguabaTHOM mpoijeccax?

Ne8 TIpoBeguTe aHanu3 n3obapHoro mporjecca. [IpeacraBbTe 3TOT Tpoiiecc B PV-u
TS-guarpammax.

No9 IlIpoBepure aHanmu3 U30XOPHOTroO IpoLecca. IIpexcrasbre 3TOT TpoLecc B PV-
v TS-guarpammax.

Ne10 IIpoBeauTe aHanmvM3 U30TepMrUueCcKoro rporecca. IIpexcraseTe 3TOT mpoLecc B
PV-u TS-guarpammax.

Nel1 ITpoBemuTe aHamu3 aguabatHoro mpoijecca. IlpezscraBbTe 3TOT Mpoijecc B PV-
u TS-guarpammax.

Nel2 TlokakuTe, KaKk MOYKHO pacCuuTaThb KOJWYECTBO TIOZABEJE€HHOW Ter/IOThl BO
BCEX U3BECTHbIX BaM TepMoAMHaMMUuyeCKuX TpoLeccax.

Nel3  ITokaxkuTe, Kak oIipefesisieTcsl U3MeHeHUe SHTa/IbIIUU WJieaslbHOIo rasa BO
BCEX U3BECTHbIX BaM TepMoAMHaMHUUyeCKUX TpoLeccax.

Nel4 TlokakuTe, Kak OMpeesieTCsi U3MeHeHre BHYTPEeHHeU SHepPruM W/eaqbHOro
ras3a BO BCeX U3BeCTHbIX BaM TepmoarHaMHUueCKuXx IpoLeccax.

Nel5 TlokakuTe, KakoW TepMOAWHAMHWYECKHWW TIpOLleCC HMeeT MeCTO, eC/v
TIOKa3aTesIb MOAUTPpOorkl N=1. /aiiTe aHa/M3 3TOro Mpoljecca, u300pa3ute ero B PV-u
TS-guarpammax.

Nel6 TIlokakuTe, KakouW TepMOAWHAMWUYECKHWM TIpOlleCC HMeeT MeCTO, eC/u
roka3saresb rmomutporibl n=0. [{aliTe aHa/M3 3TOrO Ipoiiecca, n3obpasute ero B PV-u
TS-puarpammax.

Nel7 ITokakuTe, Kakou TepMOAMHaMUUeCKHH MpollecC MMeeT MeCTO TIpH MoKa3artesie
MO/IUTPOMBI N= oo . JlaiiTe aHa/MW3 3TOr0 mpoljecca, u3obpasute ero B PV- u TS-
fyarpamMmmax.



No18 ITokakuTe, KaK paCcCUMTHIBAeTCS M3MEHeHUe SHTa/lbIIMK W/ealbHOIro rasa B
M30TEepMUYECKOM U afiiabaTHOM Tipoijeccax?

Ne19 TMokaxkuTe , KAKOM TePMOAUHAMHAUYECKUM TIPOLIeCC UMeeT MeCTO MpU MoKa3aresie
TIOJTUTPOIIbI

n=k. [JaiiTe aHa/iu3 3TOrO0 Mpotiecca u nu3obpasute ero B PV- u TS-auarpammax.
Tema 5 (BozsiHOM map)

Noel KakOBO COOTHOLLIEHME TeMrepaTyp Yy BJI&XKHOTO W CYXOI'O HAChILEHHOro rapa
Py OVHAKOBOM [IaBJIeHUM?

Ne2 Uto GoJibliie: yae/nbHBIN 00BEM CyXOTO HaCBIIIEHHOTO Tapa WA TeperpeToro
TIPY OJMHAKOBOM JlaBieHuM? [TokaxkuTe 3T0 B yj00HOM 4151 Bac auarpamme.

Ne3 Yto Takoe TeruioTa mapooOpa30BaHUs M Kak OHAa 3aBUCHUT OT JaBJIeHUS ?

Ne4 Kak paccuMTaTh TeIUIOTy, 3aTPaueHHY0 Ha I0J0rpeB 1Kr BOAbI OT TemIiepaTyphbl
t1 fo Temnepatypsl t2 ?

No5 Kak oripezieiuThb TerjioTy, 3aTPAYeHHYI0 Ha TeperpeB 1Kr CyXoro HacChIL[eHHOT O
riapa rpu NOoCTOSIHHOM [laBJIEeHUN?

Ne6 MoryT M uMeTb OJIMHAKOBbIe TapaMeTpbl COCTOSIHUSI KUIISIasi BoJa U CyXOu
HaCBIII[eHHBIN Tap B TIpoljecce rmapoobpa3oBanusa? Ha3oBuTe ux.

Neo7 Kak orpezie/TUTh TeI/IOTy TTapoobpa3oBaHus aHAIMTUUECKU U rpaduuecky B hs-
Avarpamme?

Ne8 Uto GoJibllie: TemMriepaTypa BAaKHOTO WM CyXOTO Tiapa IMPH OJMHAKOBOM y HUX
JlaB/IeHUN?

Ne9 IMokakute B hs-uarpamme Bce u3BecTHbie Bam TepMoaHaMUuecKue TpoLecChl,
B KOTOPBIX MOKHO M3 BJIQXKHOTO Tlapa MOJIyYUTh MeperpeThin.

Ne10 Kakou map Ha3bIBaeTCsl TieperpeTbiM M Kak OMpeAeuThb TeIJIOTYy, 3aTPauyeHHYH0
Ha ero reperpes?

Nell ITokakuTe B hs-muarpaMme, Kak MOXXHO OTpe/le/IUTh TeIIOTY, BblJle/IeHHYIO
TIpU TIOJTHOW KOHZEHCAlUU 1KI CyXOro HacChIIeHHOTo Tapa?

Nel2 Kak MOXXHO OrpefeuTh HTA/IbIIUI0 BOJbI, eC/IM M3BeCTHa ee TeMmreparypa?
YKakuTe u3BecTHble BaM criocoOb!.

Nel3 Kak MOXXHO ompeje/iuTb 3HTAJbIIMI0 BJIAXKHOIO Tapa? YKaKuTe W3BeCTHbIe
Bam crioco0sbr.

Nel4 Kakoii mpoiiecc Ha3bIBaeTCs IpolieccoM Tapoobpa3oBanus? IIpu Kakoi
TemIiepaTrype HauMHaeTCsl STOT MpoLecc?

Nel5 Kakou map Ha3sbiBaeTcsi rieperpetbiM? [loKa)kuTe, Kak MOXKHO OIpeJeuTb ero
riapameTphbI?

Nol6 B ueMm oT/iMuMe CyXOro W BJI&KHOI'O HacChIeHHOro rapa? Hasosute, Kakue
riapamMeTphl y HUX OJIMHAKOBbIe, a KaKUe pasHble.

Nel7. TlokaxkuTe B hs-guarpamme  Bce u3BeCTHble Bam TepmojnHamMuuecKue
MPOLIECCHI, B KOTOPBIX MOXXKHO U3 CyXOro napa MoJiy4uTb MeperpeThIu.

Ne18 YTo Ha3bIBaeTCs CTereHbl0 CyXOCTU Iapa U CTeleHbl0 ero BAaXHOCTU? Kak mo
CTereHu CyXOCTH MOJKHO OIpe/le/IUTh COCTOsSIHUE T1apa’?

®oHJ TECTOBBIX 3afjaHUH /1A TeKYIlero KOHTPO/IsA 3HAaHUM 10 MOAY/TI0

Bblbepume o0uH npaguabHbIll 8apuaHm omeema



TepMoUHAMUUECKYIO CHUCTEMY, KOTOpasi He OOMEHHMBAeTCS C OKDPY’KAIOIeH Cpe/ioi TeryioTOH,
Ha3bIBaloT. ...

M30J/IMPOBaHHOMN

3aKphITOU

+aarabaTHOM

3aMKHYTOU

YpaBHeHUe COCTOSTHUS M/lealbHOrO rasa. ..

CTIpaBe/IJTUBO A1y1s1 TF000M TepMOJUHAMUYECKON CUCTEMBI
+CrpaBe/IMBO /151 pABHOBECHOW TePMOAUHAMUUECKON CUCTEMBI
CripaBe/IUBO [I/Is1 PABHOBEPOSITHOM TePMOJIUHAMUUECKOW CUCTEMBbI
CripaBe/l/IUBO [I/I51 PABHOBECHOW TepMUUeCKOW CHCTeMbI

Maccy rasa, 3aK/IF0UeHHOTO B e/JuHULIe 00beMa, Ha3bIBaKoT ...
yJiellbHbIM BeCOM

yZe/TbHOU MJIOTHOCTBIO

+TJIOTHOCTBIO

BECOM

M30bITOUHOE ZaB/IeHHE — 3TO. ..

+Pa3HOCTb MEX/y aOCO/TIOTHBIM W aTMOC(HEPHBIM JJaBIeHHEM
abCoMI0THOE ZIaB/IeHHe, KOTOpoe 0oJbIile aTMochepHOro
JIOTIO/THEHKe aTMOC(HEPHOT0 /IaB/IeHUs [0 abCOMOTHOTO
OGapomeTpHuyUecKoe JaB/IeHHe

KakvmMy nmapameTrpamu XxapakTepyu3yrOTCSl HOpMaJIbHbIe YC/IOBUS?
P=1 atm; T=273 K

P=1Bap; T=0K

+ P=760 mm.prt.cT.; T=273 K

P=735,6 mm.pt.cT; T=0K

B cucreme CU faBneHue usmepsieTcs. ..
B [DKOYJISIX

B aTMoc(hepax

B Oapax

+B mackasisax

YpaBHeHuve COCTOSIHUA A1 1 KT UzieasibHOrO rasa. ..
pV=mRT

p=RT

pVy =R, T

+pv =RT

YKaxuTe pa3MepHOCTb YHUBEPCA/IbHOW ra30BOM MOCTOSIHHOW
Ix/( kr-K)

K/K/KMOJb

KI'/KMOJIb

+1x /(kmonb-K)

YKauTe pa3MepHOCTb UHAUBU/Iya/IbHOW Fa30BOM MOCTOSIHHOM
+I1x/( kr-K)
K/I>K/KMOJIb



KI'/KMOJIb
Ik /(kmonb-K)

YpaBHeHKe COCTOSIHUA [1JIS1 TIPOM3BOJIBHOIO KO/IMUeCTBa U/ealbHoro rasa
+pV=mRT

pV, =R,T

p = pRT

pv =RT

Uemy paBHa ra3oBasi IOCTOSIHHasi Bo3zyxa?
29 k/loc/ke'K

287 kllnc/ke'K

8314 /Ixc/ke'K

+287 [xc/ke-K

@dU3MYeCcKUl CMbIC/T YHUBEpPCalbHOM ra30Boi nocTosiHHOM (Rp)?

+ paboTa 0IHOT0 KWJIOMOJIS Ta3a Mpu M300apHOM HarpeBe Ha OJIMH TPajyC
paboTa oJHOTO KW/I0rpaMMa rasa npy u300apHOM HarpeBe Ha OZIH TPafiycC
Teryio HeobXxoAuMoe it 1300apHOTO HarpeBa KMJIOMOJIST Ta3a Ha OJWH TPajyC
TeryI0 HeoOXoAumoe it n300apHoro HarpeBa 1 kr Ha 1 K

Kakoe ypaBHeHHe MO>KHO TIPUMEHUTH [IjIs OTIpe/ie/ieHrs] KOJIMYeCTBa TerIoThl, HeOOXOAMMOM [ijist
HarpeBaHUs1 m Ke rasa OT &; O f; B IIpOLIeCCe p = const?

Q = Vupcy (t2—t1)

Q= pcy(tz—ty)

+Q = m’Cp (tz — tl)

Q = VHCp (tZ_ tl)

Kakoe ypaBHeHHe MO>KHO MPHUMEHUTH [IJIsi OTpe/iesieHUs] KOJIMUeCTBa TeI/IOThI, He0OX0[UMOM [1/ist
HarpeBaHuss V M’raza oT t; [lo tp ipu v = const?

Q = pey (t2—t1)

Q =V HCy (t2 - tl)

Q=mey(t2—1t1)

+Q=Vycv(—t1)

Yucno cremneHei cBOOO/bI 2-X aTOMHOTO ra3a ...

6

+5

3

2

Kakoe ypaBHeHHe MO>KHO MPHUMEHUTH /IJIsi OTpefie/ieHUs] KOJIMUeCTBa TeT/IOThI, He0OX0[UMOU [I/ist
HarpeBaHus 1 Kr rasa oT t; [0 t, B aquabaTHOM Tiporjecce?

+q:O

q=cn(tz2—11)
q=c(t2—t)
q=¢c (tz—tl)

Kakoe ypaBHeHHe MOKHO NPHMEHUTh [JIs1 ONpe/ie/IeHNst KOJIMUeCTBa TeIUIOThI, HeoOX0UMO s
HarpeBaHus 1 KI' rasa OT t; 710 t, B M306apHOM Tporjecce?

q = pey (t—t1)

q=cn(t2—t)

q=cy(ta—t1)



+q=cp (t2—1t1)

Kaxkoe u3 BLIpa)KEHI/Iﬁ He ABJ/IAeTCAd YpaBHEHHEM I1€pBOro 3aKOHAd TepMOJWHaAMHWKN
dg=du + pdv

+dg=c,dt+vdp

dg=dh-vdp

dg=c,dT + pdv

Kakoe u3 BbIpakKeHUH SIB/ISIETCS YpaBHEHUEM TE€PBOT'0 3aKOHA TEPMOJUHAMUKH /15T
M30TepMHUeCKOro Tporecca?

dq=du + pdv
dg=du
+dq = pdv
dg=dh—vdp

Kakoe 13 BbIpa’KeHU SIB/ISIETCS1 ypaBHEHWEM MePBOro 3aKOHa TePMOJAUHAMUKH /151 ©30XOPHOTO
riporiecca?

dg=du+ pdv
+dg=du
dg=dh—vdp

dg=c,dT + pdv

Kakoe 13 BbIpaykeHU SIB/IsSIeTCsl ypaBHeHHeM TIepBOro 3aKOHa TePMOAWMHAMUKHY [1/1s1 1306apHOTo
rporecca?

dg=du+vdp
+dg=dh
dg=dh—vdp
dg=du

YKaxkuTe IpoLiecc, Mpy KOTOPOM BCe TIOIBOMMOe TeTlIo MpeBpalliaeTcs B paboty
azrabaTHBINA

V30XOPHBIN

+U30TepMUYeCKUr

1300apHbIit

B kakom (13 yKa3aHHBIX) [POLIeCCOB MO/IBOAMMOE TeI/I0 pacXOAyeTcsl Ha yBelIWUeHUe BHYTPeHHe!
SHEPruM U COBepIleHre BHeIIHel paboThI?

azabaTHRINA

HU30TepMUUECKUIN

+ u3o0apHbIf

HM30XOPHbIN

V30X0OpHBIM fBJIIeTCA MPOLieCC. ..



1
2
+3
4

M306apHBIM SIB/ISIETCS TIPOLIeCC. ..

T

WN =

I/I3OTepMI/I‘—IECKI/IM SABJIAETCA MpoLecc...

T

B~ WN

ApmabaTHBIM SIBIISIETCS TIPOTIecC. ..



1
+2
3
4

Kakue cBefieHus o mpouecce 1-2 He COOTBETCTBYHOT AeUCTBUTETbHOCTU?

pA 2

—» V

JlaBJIeHHe YBeJINUYUBaeTCs
+ra3 CKMMaeTcsa

Ter10 MOABOAUTCS
paboral =0

YkaxkuTe B rporiecce 1-2 xapakTep TerioobMeHa
P 4

20— ]

+TeI/I0 OTBOAUTCS

ripoijecc uzet 6e3 TeryioobMeHa

rpaduK He MO3BOJISIET OMNPeIeIUTh XapaKTep TernjaioooMeHa
TETI/I0 TI0IBOUTCS

Kakue cBefieHus o mporiecce 1-2 He COOTBETCTBYIOT A€UCTBUTETBHOCTU?

P




TeIIO OTBOAUTCS

TeMIeparypa ¥ BHYTPEHHSAS SHEPI'Hs YMEeHbIIaI0TCs
pabora [= 0

+tra3 paciumpseTrcs

YKaKuTe, Kak u3MeHsieTcsi 00beM B Tipoijecce 1-2, n3006pakeHHOM B T—S KOOpAMHATax

Ta 1

!

2

»S

00BbeM yMEHBIIIaeTCs

00BeM 0CTaeTCst MOCTOSTHHBIM

+00bEeM yBEJTMUHBAETCS

[MarpamMma He MO3BOJISIET OTPe/Ie/IUTh XapaKTep U3MeHeHHst 00bema

Kak Oyzet nu3aMeHSThCsS BHYTPEeHHsIsI 9Heprus ra3a B nporecce 1-2 B T-S KoopAnHaTax?

Ta 1
|
2
0 > S

BHYTDEHHSIs1 SHEPTHUsl pacTeT

BHYTPEHHSIsSI SHeprusi OCTOsTHHA

+BHYTPEHHSIs1 SHePTrUsi YMeHbIIaeTCs

Juarpamma He JiaeT JJOCTaTOUHBIX J@HHbIX [I7Is1 OTBeTa

YKaxkure, Kak u3MeHsieTcsi 00beMm B riporjecce 1-2, n3o0pakeHHOM B T—S KoopAuHaTax?

Ta

00beM yMeHbIIIaeTcs

00beM 0CTaeTCst OCTOSTHHBIM

+00beM yBe/THUMBaETCS

JiiarpamMMa He T03BOJISIeT OTPe/Ie/IUTh XapaKTep U3MeHeHUs: 00beMa

YKakuTe Ha imarpaMmme B KoopAnHaTtax T—S aauabaTHBIN Mporjecc



S 4
1 3
2
> S
+npouecc 1-2
npouecc 1-3
ripouecc 1-4
npouecc 1-5

YKa)KuTe Ha iMarpaMMe B KoopuHaTax T—S n300apHbIH Mporecc

TA

> 4
1 3
2
» S
niporiecc 1-2
nporecc 1-3
+mpouecc 1-4
nporiecc 1-5

11 Kakoro mpotiecca CripaBe/i/ivBo BbIpaykeHue dh=c pdt ?

P41
B

n=1

y C

Is1 riporecca 1-A
J1s1 riporjecca 1-B
[t iporjecca 1-C
+x7151 m0OOTO TIporiecca

st kakoro mporecca cripaseaeo Boipaxkenre du = C, dt?



A
» V

+7y1s1 mroOoTo TIpoLjecca
[ TipoLecca 1-A
[t iporjecca 1-C
[ riporjecca 1-B

st mporjecca 1-2, n3obpakeHHoro B T-s Auarpamme, CripaBefi/liBO BbIpaKeHME ...

T

q=—-A4u
+1 = -Au
I = Au
qg=1

111 n30x0pHOro rnpoLiecca rnokasaTe/ib IOJIUTPOIIb N:
paBeH 1

paBeH 0

paBeH k

+ paBeH * o©

Iyist m306apHOTO TIpoljecca MoKa3artesb MMOJUTPOTIHI N:
paBeH 1

+ paBeH 0

paBeH k

paBeH * oo

111 n30TepMHUUecKoro nporiecca rnokasaresb MOIUTPOIbI Nn:
+ paBeH 1

paBeH 0

paBeH k

paBeH + o

st aqabaTHOTO Mpoljecca 1Moka3aresib TOUTPOIIB 1:
paBseH 1

paseH 0

+ paBeH k

paBeH * o



K ¢yHKI[MY COCTOSIHUSI HE OTHOCUTCS:
JaBJieHre

SHTA/bIIHA

TeMmrieparypa

+TerioTa

K (yHKI[UM COCTOSIHUSI HE OTHOCHTCSI:
JlaBJIeHe

TeMIieparypa

+pabora

SHTA/IBITHS

PaGoty paciiipeHust B ©300apHOM TPOLIECCe PACCUUTHIBAIOT TI0 YPABHEHHUIO:
+L =p(V2—V1)

L =0

L= pV- ll’l( V2/V1)

1
L= E(PlVl —p2V2)

Pa6oTy paciypeHys B U30TepPMUUECKOM MPOLIeCcce PaCCUUTHIBAIOT TI0 YPAaBHEHMIO:
L=p(V>-Vy1)
L =0
+L = pV-In( Vo V)
i

L= E(P1V1 —p2V)

PaboTy pacmvpenus B aiabaTHOM TIPOIiecce paCCUMTHIBAIOT 110 YPaBHEHUIO:

L= mR(Tg — Tl)
L =0
L = mRT- ln( V2 /Vl)

=B
" (im T

[Tpy ofMHAKOBOM W3MeHeHMH oObema ra3a HauOosbiass paboTa pacIIMpeHHsi COBEpINaeTCs B
TpoLiecce:

+u300apHOM

M30T€PMUYECKOM

azgrabaTHOM

MOJTUTPOITHOM

V3meHeHue yieTbHOM SHTPOIWY B MTOJIUTPOITHOM MpOLiecce:
2
As=c_In—
r T

TE
+As = culn T
1

TE
As =c,In =
L

As=10



Tepmuuecknyt KII1/] 1jukia TenaoBoro ABurarens

Iy

= 2
_
e = d4
q
e =1- q_:
_ dz
Ne = P

Tepmuueckuii KIT/I 1ikna KapHo 3aBUCUT TOMBKO OT
abCOJIIOTHOM TeMITePATyPhbl TOPSIUETr0 UCTOUHHUKA

(hr3nuecKUx CBOWCTB pabouero Tesa

abCOJTIOTHBIX [JaB/IEHUH rOpPsIYero M X0J0JHOT0 UICTOUHUKOB
+abCo/TIOTHBIX TeMIepaTyp TOPSiUero U X0JI0AHOT0 UCTOUHHUKOB

OtHo1eHre paboThI, TPOU3BEIEHHOW JBUTATe/IeM 3a LUK/, K KOJWYeCTBY TeIJIOThI, TI0/[BeJeHHON
B 3TOM LIMKJ/Ie OT rOpsiYero MCTOYHKKA, Ha3bIBaeTCs

K03(PUI[MeHTOM MCI0/Ib30BaHUS TeTIIOThI

K03 duiiieHTOM TpaHCHOPMAaLMU TeTIOThI

+tepmuueckuM KIT/I nukna

XOJIOAWIBHBIM K03 HULIeHTOM

[Touemy nykn KapHo Ha3bIBalOT LIUKJ/IOM HZeaJbHOW TeI/JIOBOW MallliHbI?

MalliiHa, paboTatoiiias 1o UKy KapHo, He 3arpsi3HsieT OKPY’KaroIlyro Cpey

+1ukn KapHo oOecrieuriBaeT HauBbICIIHMK Tepmuueckuii KII/I mpu 3aslaHHBIX TeMIlepaTypax
M0/IBOJa U OTBO/IA TET/IOThI

TIpY COBepILIeHUH 1[MK/Ia KapHo mapameTpbl pabouero Tejia BO3BpaIljalOTCa K UCXOHBIM 3HAUEHHSIM
MallliHa, paboTatoirias 1o UKy KapHo, MeeT HauMeHbIIIe MacCy U rabapuThl

Kakoi K/ peann3yercsi B 06H3MHOBBIX JBUTATE/ISAX?
LIMKJ/T CO CMeLIaHHbIM MMOJBOJOM TeIlJIOThI

K Iuzens

MK KapHo

+11uKI1 OTTO

[Ty knaccrueckuy Jusens — 3To. ..

L[MKJI CO CMEIlIaHHbIM [10/IBOJOM TeTlJIOThI
+1JMKJI C TIOZBOJOM TeIJIOThl IIPX p = const
LIMKJI C TIOABOZ,0M TeIlJIOThI IIPY V = const
LIMKJI C TIOJBO/IOM TeryIoThl pu T= const

Kakol 1juK/1 peanu3yeTcsi B COBDEMEHHBIX JU3e/IsX?
+LMKJI CO CMeLIaHHbIM I10JBOZOM TeIlJIOThI

K Iuzenst

uuka OTTo

uukJ KapHo

[MToaBozA TenaoTel B 0EH3WMHOBOM JBHUTaTere:
MPOUCXOUT TIpU p = const

MNPOUCXOAWT IIPU pv- = const

+ IPOUCXOAUT IIpH V = const



nipoucxofut rnpu dq =0

[TogBog TerioTel B LjuKIIe [u3sens:
+IIpOMCXOJUT IIpU p = const
TMPOUCXOAUT MPHU pvk = const
IIPOMCXOJUT IIpU vV = const
npoucxoauT npu dq =0

[TogBO/ TEIJIOTHI B L{MKJ/Ie COBPEMEHHOI0 AU3eJis:
+IIPOMCXOAUT IIpU p = const U v = const
TMPOUCXOAUT MpHU pvk = const u v = const
IIPOMCXOJUT IIpU vV = const U v = const
nipoucxouT npu dq = 0 1 v = const

OTBO/| TErIOTHI B OEH3WHOBOM /IBUTAaTe e OCYILeCTBISIeTCS
IIp4u p =const

npu pvk =const

+ 1pu v =const

nipu dq =0

OTtBOZ, Ter1oTe! B LIMKIIe [Jy3ess 0CylLecTBIseTcs
IIp4u p =const

npu pvk =const

+ 1pu v =const

nipu dq =0

OTBOZ, TEIJIOTEI B LIUKJ/IE COBPEMEHHOI'0 [j13e/isi OCYLL[eCTB/IIeTCs
rpu p =const

npu pvk =const

+ npu v=const

nipu dq =0

OTHol1leHre MOJHOTO 00beMa LU/IMH/IPA K 00beMy KaMephbl CrOpaHust Ha3bIBaeTcs ...
+ CTeleHbI0 CXKaTus

TepmuueckuM KII/]

CTelleHbl0 Mpe/iBapuTe/IbHOI0 pacllipeHust

JKCcepruei

YKaxxure XdpPdKTE€PHYIO TOUKY LIMKJI4, B KOTOpOﬁ TEeMIIEPATYPaA ABJIAETCA MaKCHMa/TbHOM?

PA Z Z
C
B
A
»\/

B Touke C
B TOUKe Z
+ B Touke 7/

B Touke B



Omnpezenute, B KAKOW XapaKTepHOM TOUKe IIUK/Ia TeMIIepaTypa MakKCHUMasIbHa.
PA C z

1 aTa

v

@O

+Z

dyHKLMeN KaKuX BeJTMUrH siBjsieTcst Tepmudeckuii KIT/1 Teopetrueckoro 1juk/a nopiuHeBoro JBC
C TIOABOJOM Terw1a rpu V = const?

nt = f(Tmax)
nt = f(Pa)

nt = f(A)

nt =f(e)

Bri6epuTe tyka I'TY ¢ mogBOIOM TEIJIOTHI IIPU p = COnst

LUKIT A
uuki b
+1ukn B
uuki I’



Bribepute tmki I'TY ¢ mogBojoM TeryioTel ipu V = const

p 3 P

v v
P P
3
2
v ! 4 v
LUKT A
LUK b
uKi1 B
+ouki I

Mex1y BepxHel MorpaHM4YHOM KPUBOW Y HW)KHEH NIOrPaHUYHOM KPUBOM HaXOUTCS:

Ta K
00/1aCTh HEHACKII[EHHOM XKUAKOCTH
C +06]IaCTB BJI®’KHOTI'O T1dpa
O o6/acThb neperpeToro napa

v

S 00J1aCTh CyXOTr0 HACKILIIEHHOTO T1apa

Konpencauus — 3to:

repexo/] Bell[eCTBa U3 KUJKOT0 COCTOSTHUS B Ta3000pa3Hoe
+Tepexo/; BellleCcTBa U3 ra3000pa3HOro COCTOSIHUS B KUZKOe
Tepexo/] Bell[eCTBa U3 TBePZAOro COCTOSTHUS B ra3000pa3Hoe
riepexo/i, BelecTBa U3 TBEPOro COCTOSHUS B XXUAKOe

YTo Takoe CKpbITas TersioTa napoobpasoBaHus r?

5Heprusi, 3aTpaurMBaeMasi Ha Ipeo/jo/ieHre CHJ1 B3aMMHOI'0 TIPUTSDKEHUST MOJIEKYJT XKUKOCTH
TeryIoTa U3MeHeHHsl SHTPOIUU TIPU KUTIeHUU

+TeI/IoTa, 3aTpayeHHasl Ha IpeBpallleHue 1Kr Kurmsiiei KUJKOCTU B CyXOM HachlleHHbI nap npu
HeM3MeHHOM /laB/IeHUH

Tern/ioTa, S5KBUBa/JeHTHasl SHTa/IbIIMK HACBILL{EHHOI' 0 apa

Kak onpefensroT napaMmeTpsl BOAAHOIO rapa?

10 ypaBHeHHI0 cocTosiHus KaneiipoHa-MeH/jeneeBa
10 KPUTUUYECKUM T1apaMeTpam

IO CTeIleHU CYyXOCTH

+110 TabsIMLIaM U AYarpaMMam BOZSTHOTO T1apa

YTo0 Takoe cTerneHb CyXOCTU X BOJSHOIO 1apa?



OTHOLLIEHHe MacChl CyXOro Iapa K Macce BOJbI
+0THOLLIEHWe MacChl CyXO0ro Tapa K Macce BIa)KHOTO Tlapa
OTHOIIIeHUe TeMIlepaTyphl Mapa K TeMIiepaType HachIl[eHUs
Macca rmapoBoi hpakijuy B eiuHULle 00BeMa

[ns yero npumensietcst T-s [uarpamma npy UCC/ie0OBaHUU TePMOJMHAMUUECKUX [JUK/IOB?
+Har/Isi[HO TIPeJICTaB/IsIeT TIPOIIECChI TT0/IBO/Ia U OTBO/iA TETUIOTHI, TIPeBpaIlleH s TeTUIOThI B paboTy
XapakTepu3yeT 3KOJI0rMUecKy0 YUCTOTY TeII0BOM MallUHbI

TMOKa3bIBaeT MaKCUMajIbHOe ZiaBieHre paboyero Tesa

M03BOJIsIeT OMpe/ie/IUTh MOLHOCTD TEVIOBOW MalllHbI

B 1ukie PeHKrHa ripoijecc mapoodpa3oBaHUsi COOTBETCTBYeT JIMHUHU

T

1-2
4-5
3-5
+5-6

B njuksie PeHkriHa nporjecc KOHJeHCallui COOTBETCTBYeT JIMHUU

T

+2-3
5-6
1-2
6-1

B OUuKiie PenkuHa rponecc rnpespdaiiieHus BOJAbI B neperpeTbn‘/’I map COOTBETCTBYET JIMHUU

T

1-2-3
+4-5-6
3-4-5
5-6-1



Terora B ukie PeHKVHa OTBOAUTCS B IIpoLjecce

T

4-5-6
+4-5-6-1
5-6-1
3-4-5

YMeHbllleHHe [iaB/ieHus P, TIPU HeM3MeHHBIX OCTaIbHBIX MapamMeTpax LiUkia PeHK1Ha MpUBOJUT K

yMeHblI11eHut0 Tepmuyeckoro KIT/I nukiia
+yBenuenuro Tepmudeckoro KIIJI nukia
He ByvsieT Ha Tepmuyeckud KIT/I npkna
yXy/iiaeTt paboTy B LiUK/Ie

Kak u3mensercs TepMI/I‘-IECKI/Iﬁ KHH OUKJ/Id PenkuvHa IMpY MOBBILIEHNNU OdBJIEHUA B KOH,I[EHC&ITOPE?
He M3MeHAeTCs

K0J1e0/1eTCS 0KOJIO HEKOTOPOro cpeaHero 3Ha4eHus

YBe/IMUMBAETCA

+yMeHbIaeTCs

XOJ'IO,ZLI/IJ'IBHOIZ YCTaHOBKOﬁ Ha3bIBAIOT...
TeIlJIOBbIe MAIlIMHLI, IIpeAHA3HaUeHHbIE /I MTOH>KeHWS TeMIIepATYypPbI



+TeryioBble MalllMHbI, MIpe/iHa3HaUeHHbIe [I71s1 TOHWXeHUs TeMITepaTyphl TeJl TI0 CPABHEHUIO C
TeMIlepaTypOi OKpYyKarollleil cpefibl ¥ HellpepbIBHOTO MO/ iepyKaHusl 3TOM TeMrepaTyphbl
YCTPOMCTBA, TO/Jiep)KUBarolie HU3KKe TeMIepaTyphbl

yCTaHOBKH, paboTaroriue 1o 00paTHOMY LUKy

VicniapuTtesnb MapoBOM KOMIPeCCUOHHOMN X0JI0IU/IbHOW MallliHbl 0003HaueH b poi
2

Iy

WN =

KonpieHcaTop mapoBoii KOMITPeCCHOHHOM XOI0AUIBHON YCTaHOBKH 0003HaueH IU¢poit

-

1
i
et

L
[

1 %

1
+2
3
4

HasHaueHueM TerI0CUIOBBIX YCTaHOBOK SIBJISIETCS ...
+ ITPOU3BO/CTBO T0/Ie3HOM PabOThI 3a CYET TEIJIOThI
TTPOU3BO/CTBO TEIIOTHI

TIPOM3BO/ICTBO CTaJA

TIPOU3BOZCTBO T1apa

PaboumnMm Te/1oM TeIIOBOTO HAacoCa SBISIOTCS ...
HerpeJie/ibHble yT/1eBOJ0PO/IbI

CTIUPTEI

+ (ppeoHsI

anberuzpl

VIcTOYHMKOM HU3KO TIOTEHIIMAIbHOM TeTIOThI B TETJIOBOM HAaCOCEe MOTYT OBITh. ..
TeTI0Ta, BbiZie/ieHHast TIPU TOPeHUH TOT/IMBa

+TerioTa TpyHTa, BOI0EMa, BO3/1yXa

TeryioTa, BeiOpackiBaeMasi B aTMoc(epy C MpoAYyKTaMH CrOpPaHus TOTI/IBA
TEIJIOTa, BbiZie/ieHHasi ITPY CrOPaHuH Topda, IpeBeCHHEI



Ha vHayKaTopHOM yarpamMme JIMHUS 2-3 COOTBETCTBYET. ..

CKaTHIO
pacCIIpPeHNIO
+HarHeTaHUIo
BCAChIBaHUIO

Ha unvkaTopHol ArarpaMmMe JUHUS 3-4 COOTBETCTBYET. ..

p
3 2
P,
4 1
BT
v
I'“|I2 V1
HAarietTaHURO
CXKAaTUro
BCaCbhIBAHUKO

+3aKpbITHIO HATHETATE/IbHOI'O ¥ OTKPBITHIO BCAChIBAIOIIEro KiaraHa

C>xaTHie C HaMeHbILIeH 3aTpaToi paboThl B KOMITPECCOpe MPOUCXOUT B MPOLiecce

+1-2
1-2'
1-2"
1-4

CoruioBoii KaHas peJjHa3HaueH [iJisl. ...
yBeJIMUeHHs JaB/IeHNs TIOTOKa
yMeHbllIeHHs] CKOPOCTH TI0TOKa
+yCKOpeHHsI IOTOKa

TOPMO>KeHUs TIOTOKa



Ouddy3op npeaHaszHaueH Ais. ..
+yBeJIMueHUs JlaBjieHus OToKa

YMeHbIIEHHWS CKOPOCTH IMMOTOKA
yBe/IMUeHHs CKOPOCTHU ITOTOKa
MnpuaaHus Oripee/IeHHOr o HallpaBJ/I€eHUS ABU>KEHHS TI0OTOKAa

B kaHasiax repeMeHHOT0 ceueHUsl YCKOpPeHHe TIOTOKa CBSI3aHo C...
yBeJIMUEHUEM [IaB/IeHUS ra3a

+yMeHbIlIeHHeM JIaB/ieHUs ra3a

YMEHBIIIEHHEM TJIOTHOCTH ra3a

OXJIaXK/IeHHeM rasza

B kananax [epeMeHHOIo ceyeHurs TOPMO>KeHHe II0TOKa ITPUBOAUT K...
+yBe/IMYeHUEM [laB/IEHUS ra3a

YMEHbIIEHWEM [OdBJIEHUSA I'a3ad

YBEJIMUEHUIO TIJIOTHOCTH I'a3a

YBE/IMUEHHNIO TEIVIOEMKOCTH IMOTOKA

CKOpOCTb a/jiabaTHOr0 UCTEUEHHst U3 CY)KUBAIOILIETOCS COTUIA BBIUKCISIETCS 110 YPABHEHHIO
W2 = wy
I
wy =+/2hy +w]
i
= 7
+w, =+/2(hy — hy) +wy

CKOpOCTb UCTeueHus B BEIXOJIHOM CeueHUM KaHajia paBHa MeCTHOM CKOPOCTH 3BYKa, eC/iv
P2~ Pxp

P2 < Pxp

P2 = Pp

P2 = P1

[Tpu [OCTUKEHUM TOTOKOM CKOPOCTH 3BYKa /1J1s Ja/ibHeHIIIero yCKOpeHus I0TOKa KaHasl 10/KeH

CY’>KaThCsl M pacCIIUpSATHCS
Cy’KaTbCsl

+PpacIIMPSTLCS

VIMeTb MIOCTOSIHHOE CeueHue

CKOpOCTb HCTeUeHHs B BLIXOJIHOM CeueHWH KaHasa 00JibIlle CKOPOCTH 3BYKa, e/
TP2< Pxp

P2 = Pxp

P2~ Pxp

P2 = P1

[171s1 TIO/TyYeHust CBePX3BYKOBOI'O TeUeHHUsI Ha BbIXO/le M3 KaHasia Heobx0auMo
HCTIO/Th30BaTh CY>KUBAIOII[EeCst COTLIO

+HCI0/1b30BaTh KOMOMHUPOBaHHOE COTIIO

WCI0J1b30BaTh PACLIMPSIOIIUICS KaHasl

WCI0/b30BaTh Auddy3op

KpI/ITI/IquKI/Ie AaBJ/IeHHEe U CKOPOCTb YCTAHABJ/IMBAKOTCA B COIl/IE JlaBansiB ...



BXOJHOM M BBIXOJHOM CeUeHMsIX COIlIa
BXOJHOM CeUeHHHU COIljIa

+ CaMOM Y3KOM CE€UE€HHH COIlIa
BBIXO/JHOM CE€UEeHHH COIl/Ia

IIporjecc gpoccenupoBaHys NPUBOJUT K. ..

+yMEHBIIIEHUIO /IaB/ieHus1 6e3 yBeTMUeHUs] KHHEeTUUeCKOH HepruM U 6e3 coBepiiieHus: paboThl
+yBe/IMYeHUI0 SHTPOIINU

YBeJIMUEHUIO SHTAIbITUU

YBeJIMUEHUIO TeMIIepaTyphl

[IpoccenvpoBaHuIO BO/STHOTO Tlapa COOTBETCTBYET MPOLIecc ...
h
2

+3-3
2-2
1-1
x=1

IpoccenpoBaHUIO H/lealbHOTO ra3a COOTBETCTBYET TPOLiecc ...

7
v, B v, P

T=const |- = 1 2

P, R/

vy v,
54 Sy

si=const
+1-2

vi=const
p1=const

HepaBHOBeCHBII MpoLjecC pOCCeNpOBaHKs TIPUBOJNT ...
K yBeJIMUeHUI0 pacriosiaraeMoii paboTbl

K YMEHbIIeHHI0 SHTaJIBITAN

+K TIoTepe pacrojiaraemMoi paboThl

K YMEHbIIIEHHIO SHTPOIHN

Kakoi1 13 rpuBe/ieHHbIX TapamMeTpoB rasa (p, h, u, v) ocraeTcst NOCTOSIHHBIM 1PU
ZIpOCCeTMPOBaHUU?

p = const

+h = const

u = const

v = const



Moz abCOTFOTHOM BI@KHOCTBIO BO3/[yXa TIOHUMAETCl. ...

Macca BO/ISTHOTO Tlapa, CO/ieprKalliasicsi BO BIa)KHOM BO3ZyXe
+Macca BOJSHOTO I1apa, CoJiepKalascst B 1 M° BIaKHOTO BO3ZyXa
Macca BOJSIHOTO T1apa, co/iepKaiasicsi B 1 M> cyxoro Boszyxa
Macca BO/Ibl, COZieprKaljasicsi B aTMOC(epHOM BO3ZyXe

HachiijeHHbIM B/Ia>KHBIM BO3[yXOM Ha3bIBaeTCsi CMeCh. ..
+CyX0ro Bo3/lyXa 1 HacbI|eHHOI'0 BOZSIHOTO apa
CyXOro BO3/lyXa U MeperpeToro BOJsSHOro napa

CyXOro BO3/lyXa U BOJIbI

CyXOro Bo3/lyXa W BOJSIHOTO Iapa

OTHOCUTe/bHAs B/Ia)KHOCTb HEHACBIIIEHHOT'O BJIA)KHOTO BO3/yXa. ..
¢=100%

+@ < 100%

¢> 100%

=0 %

[Tpouecc 1-2 cooTBeTCTBYET ...

H
.\\d

OXJIaXK/JeHUIO BO3yXa
HarpeBaHHIO BO3JyXa
OCYIIIeHHIO BO3/yXa

+ yBJ/I&XKHEHMIO BO3/yXa

[ SBEEXRK)
VAFa 4t

Jlunus 1 Ha Hd-puarpamMmMe coOTBeTCTBYET ...

P

XXX

-

AX XN

N\
NN

X XX

[ AAXAXNA

OTHOCUTE/ILHON BJIaYKHOCTHU
M30TepMe BJIa)KHOTO BO3/yXa
+ OCTOSIHHOM 3HTA/ILIINUA
BJIar0CO/IEP>KaHUIO

OxJakeHre BaXXHOTO HEeHACHIL|EHHOT0 BO3/lyXa MPUBOAUT K BbIMAaZEHUIO POCHI, CJIA ero
Temreparypa...
+HIKe TeMIiepaTypbl TOUKU POChI



paBHa TeMIiepaType TOUKU POChl
BbIllIe TeMIepaTypbl TOUKH POChI
He /I0CTUraeT 3HaueHUsi TeMriepaType TOUKH POChHI

Tabmuia 3 — Kpurepuu orieHKH c(hOpMHUPOBAaHHOCTH KOMITeTEeHIUM

Kputepuu ouieHuBaHus cOPMUPOBAHHOCTH KOMITeTEHLIUK (4acTU

Koz u KOMIETEeHLMH)
HauMeHOBaHUe Ha 6a30BOM YpOBHe Ha MOBBIIIEHHOM YPOBHE
VHAMKaTOpa COOTBETCTBYET
JIOCTYKeHUsT OLIeHKe COOTBETCTBYET OLIeHKe COOTBETCTBYeT OLIeHKe
KOMIIeTeHLIUU «y[IOBJIETBOPUTE/IbH «XOpOLIO» «OTJINYHO»
(uactu o» 50-64% ot 65-85% ot 86-100% ot
KOMITeTEHLIUN) MaKCHMabHOTO MaKCHUMaJTbHOTO Oasuia MaKCHUMaJIbHOTO Oasia
Gana
N-1yka
AHanusupyet
npob/ieMHYO

cuTyaluio (3agauy)
U  BbliensieT  ee
6a3oBble
COCTaBJISIFOLLHE.
PaccmarpuBaer
pa3IuHbIe
BapyUaHThl pellleHus
po0IeMHOM
cuTyauuu (3azaun),
pa3pabarbiBaet
aJITOPUTMBI ux
peaM3aLuu.
U[T-2yic1
Onpepensiet 51
OLleHUBaeT
TpakTHUyecKue
TIOC/Ie/ICTBUSI
BO3MOXXHBIX
pelleHu 3a/jauu.
N-1onk1
JeMoHCcTpUpyer
3HaHHS  OCHOBHBIX
TIOHSTUI u
(hyHIaMeHTalbHbIX
3aKOHOB  (DM3UKH,
TIpUMeHsieT MeTO/Ibl
TEeOpPeTUYeckoro U
9KCIepUMeHTaTbHOT
0 WCCIIeIOBaHUS
bur3nueckrux
sIB/IEHUH, TIPOLIeCCOB
1 00BEKTOB.

CTygeHT, OCHOBHOM,
3HaeT MaTepuaJl o
TeMaM MOJyJisi
«TexHuueckas
TePMOJUHAMUKA»,
ymMeeT
aHa/M3UPOBaTh
po0/IeMHYO
3ajiauy,
paccMaTpuBaTh
BO3MO>XXHbIE
BapUaHTHI ee
pelLleHus,
oripejieNiATh U
OLIeHMBATh
TpaKTHUYecKue
TIOC/IeICTBUSI
pelleHul 3a/1auu;
JeMOHCTPUpYeT
3HaHHsI OCHOBHBIX
TIOHSITUY U
(byH/jlaMeHTa/IbHbIX
3aKOHOB (hM3UKU

CTyzeHT 1o cyliecTBy
OTBeyaeT Ha
TI0CTaB/IeHHbIe BOTIPOCHI
0 TeMaM MOJYJIs
«TexHnyeckas
TepMO/IMHaMMKa», Ha
XOpOllleM YpOBHe
aHa/lu3upyer
npobJieMHYO 3a/1auy,
Bbiflesisisi ee Oa30BbIe
COCTaBJISIFOLLIME,
orpefiesisieT U OL|eHUBaeT
NpaKTH4yecKue
TIOC/Ie/ICTBUSI
BO3MOJKHBIX pelleHun
3a/lauk; 1eMOHCTPUDPYeT
3HaHMsI OCHOBHBIX
TOHATUN U
dbyH1aMeHTa/IbHbIX
3aKOHOB (PM3UKH

CTyneHT npuHUMaeT
aKTUBHOE yJacTue B
X0/Jie TIPOBe/leHusI
MpaKTUUeCKUX 3aHATHH,
JIOTUYHO U
apryMeHTHPOBaHHO
OTBeyYaeT Ha
TIOCTaBJIEHHBIE BOTIPOCHI
TI0 TeMaM MO/,
CBOOO/JHO TIPOU3BOJUT
pacuetsl B 061acTH
TeXHUUYECKON JMHAMUKH,
C BBICOKOU CTeIeHbH0
CaMOCTOSITe/IbHOCTH
aHa/M3upyeT
npo0JIeMHYTO 3a/1auy,
BbIziesisist ee Ga30BbIe
COCTaBJISIFOLLIUE;
oripejiesisieT U OLleHHWBaeT
TpaKkTHUecKue
TIOC/TeICTBUS
BO3MOYKHBIX pelleHU
3a/lauu; IeMOHCTPUPYeT
3HaHUSI OCHOBHBIX
TOHATHN U
(byHjlaMeHTa/lbHbIX
3aKOHOB (DM3UKH,
TIPUMEHSIeT MeTO/IbI
TEOPeTHUYeCKOro 1
9KCTIepUMEHTabHOTO
HCCIIeIOBaHUS
(br3uuecKux siBeHUH,
TIPOLIeCCOB ¥ 0OBEKTOB.

Mopaynab 2 - OCHOBBI TeOPpHH TEILIO - © MaccoOMeHa




Bomnpocsl Ais cobecejoBaHUSA

1.  MexaHU3MbI IlepeHOCa TeIJIOBOW SHEPIUM.
2. XapakTepuCTHKa TemrepaTypHbIX moJjieil. ['pagueHT Temmneparypsl.
3.  TloHATusA: TemnoOBOW TMOTOK, IUIOTHOCTb TEIJIOBOIO T[IOTOKA, JIMHEeWHast

MJIOTHOCTD TEMJIOBOTO MOTOKA, KO3((PULIMEeHT Tern/I0NPOBOJHOCTH.
4. AHanus 1porjecca TeronpoBogHocTy. Y pasHeHue K.b. @ypee.

5. TerionpoBoAHOCTh MJIOCKOW OJHOC/IOMHOW U MHOTOC/IOMHOUM CTEHKU.

6. TerionpoBoAHOCTh LIMJIMHAPUUECKOM OTHOC/IOMHOM U MHOTOCJIOMHOM CTE€HKM.
7. AHanmu3 mpoljecca KOHBEKTHMBHOTO TeruiooOMeHa. YpaBHeHWe HbroTOHa-
Puxmana.

8. OnpejienieHle YKC/IEHHOTO 3HaueHUs KO3 dULMeHTa TemiooTjauu Mpu pacuétax
KOHBEKTHBHOTO TeryiooOmMeHa.

9. KputepuanbHble ~ ypaBHeHWsi TpU  pacyeTtax  CBOOOJHOW  KOHBEKLIUU
(xapakTepucTuKa Kpurepues mogo6ust Nu, Gr).

10.  KputepuasbHble YypaBHeHHs T[IpyM pacyeTax BbIHYKJEHHOU KOHBEKLIUU
(xapakTepucTHKa Kputepues 1ofobust Re, Pr).

11.  AnHanmu3 1yurcTOro TeryioobMeHa.

12.  3aKOHBI JIyUHUCTOTO TEryI00OMeHa.

13. Tenuonepesnaua yepe3 MIOCKYO OAHOC/TIOMHYIO U MHOTOCJIOMHYIO CTEHKY.

14. Temonepefaya yepe3 LWIMHAPUUYECKYH) OJHOCIOMHYH) W MHOTOC/IOWHYIO
CTeHKY.

15. Pacuer Terno0OMeHHBIX anmapaToB (CXeMbl [BW)KEHHS TeTIOHOCHTeNeH,

pacueTHbIe YpaBHEHUS).

Bonpocs! a5 ycTHOro onpoca
Tema 1 TernonpoBogHOCTH
Nel Ha3zoBuTe u3BecTHbie Bam cIiocoObl TiepeHOCA TETUIOTBI B TBEPJBIX Tejax,
JKUIKUX W Ta3000pa3HbIX CcpeflaXx. YKaKUTe MeXaHW3M TepeHoca TeTIOThI B KaXKOM
caydae.
Ne2 UTo Ha3bIBaeTCs TeIIONPOBOAHOCTLIO? IIprBeauTe ABa MpaKTUUeCKUX MpuMepa
TpoLiecca TeryIoIpOBOJHOCTH.
Ne3 UYro HasbiBaeTcss TeMmriepaTypHbiM roJsiemM? IloHATHe CTayMOHApHOIO U
HeCTaL[MOHAPHOT0 TeMIIepaTypHOro MoJIA.
Ne4 Uto Ha3biBaeTCsi rpajueHTOM TemriepaTypbi? (OO003HaueHue, eIUHUILIBI
n3MepeHusl, (PU3NYeCKUd CMbICI.
Ne5 UTo Ha3bIBaeTCs TeIJIOBbIM MOTOKOM, IIJIOTHOCTBKO TeIJIOBOro IOToka? HMx
o003HaueHre, B3aMOCBSI3b, eZIMHULIbI U3MePeHUs
Ne6 Uto xapakTepusyeT K03Gh(dULIMEHT TeryIONpOBOAHOCTA MaTepuana? Ero
o003HaueHye ¥ eIUHUL[bI U3MEpPEHUS.
Ne7 OCHOBHOM 3aKOH TeIJIONPOBOJHOCTA. MaremMaThueCcKoe BbIpaKeHUe U
dhopmyIMpoBKa
Ne8 3armmimTe BbIpakeHHMe 3akKOHa Pypbe yepe3 TerioBOM TMOTOK. IlosicHuTe
BeJIMYUHBI, BXOJALLe B Hero



Ne9 3ammuivre BbipakeHWe 3akKOHa Dypbe [/ Y/[e/JbHOrO TeIJIOBOrO IOTOKaA.
[TosicHUTe Be/IMUMHBI, BXOSLLKe B HEero

NelO0 3amuivre TepMHUUYeCKoe COIPOTUB/IEHHWEe TeIIONPOBOAHOCTU IUIOCKUX U
LUJIMHPUYECKUX CTeHOK

Nell KosdduiyeHT TenionpoBOAHOCTH U ero ¢u3nueckuil CMbIcI. DakTopsl,
BAMSIIOLIME HAa KO3 (ULMEHT TerIoNpOBOAHOCTH

Nel2 Kak paccuvThIBaeTCsl CTalMOHapHas TelVIONPOBOJHOCTb uepe3 OJHOC/IOUHbIe
IJIOCKUE CTeHKU?

Ne13Ko3dduipeHT TermionpoBoJHOCTH BAKHOTO WIM CyXOro Bo3ayxa OoJibiiie U
rnouemy?

Ne14 Kak paccurTbiBaeTCsl CTallOHApHasl TEMJIONPOBOAHOCTh Uepe3 OJHOC/I0HHbIe
LWJIMHJPUYECKUE CTEHKU?

Nel5 Kak paccunThIBaeTCsl CTaljMOHApHAs TeIJIONPOBOJHOCThL Yepe3 MHOTOC/IOMHbIE
LWJIVMHJpUYeCKUe CTeHKU?

Nel6 3aBucuT M KO3(QQULMEHT TeIIONpPOBOJAHOCTH MaTepuasa OT BeTUYMHbI
TeIJIOBOI'O [0TOKA, MPOXO/sLLero yepes 3TOT MaTepuas?

Nel7 TlokakuTe rpayk M3MeHeHHs] TeMIepaTyphbl M0 TOJIUHE [JIOCKOM CTEHKH B
CUCTeMe KOOpJMHAT t-X, yKa3aB HarlpaB/leHHe TeIJIOBOr0 II0TOKa

Nel8 KakoB 3aKOH pacripefiesieHUsi TeMIlepaTypbl 110 TOJILUHE LUIUHAPUYECKOIO
cod. ITokaxkuTe B cuCcTeMe KOOpAUHAT t-T.

Ne19 Kak paccunThIBaeTCsi CTalliOHapHasi TeIJIONPOBOJHOCTh Yepe3 MHOI'0C/0UHbIe
TJIOCKME CTeHKU?

Ne20 OOBSICHUTE, UTO BAMSET Ha CIIOCOOHOCTH MAaTEPUAJIOB TI0 Pa3HOMY ITPOBO/UTh
Tervio?

Tema 2: Terviootgaua

Nel Yrto Ha3wiBaeTcs TeruiooTAauen? [lpyvBeauTe faBa MpakKTUYECKUX MpUMepa
TripoLiecca TeryiooTjauu

Ne2 CdopmynupyiiTe U 3aldivTe OCHOBHOM 3aKOH KOHBEKTHBHOTO TerjiooOMeHa,
TIOSICHUTE BXOJsLLKe B HETO BeJIMUKHBI.

Ne3 KakoB (pu3myeckud CMBICT KO3(DQULMEHTa TeIryioOTAaud U Kakue (aKTopbl
BJIMSIOT Ha €ro BeJIMYUHY.

Ne4 Urto Ha3bIBaeTCs KOHBeKI[MeW, BUbl KOHBEKI[MH, WX BJ/IMSHHME Ha Mpoljecc
TeIVIOOT/Aauu.

Ne5 Ot kakux (PakTOPOB 3aBUCUT UHTEHCHMBHOCTb Il€peHOoca TeIIoThl OT
TIOBEPXHOCTH TBEPZOTro Tesia K cpejie, 00TeKarolieil ero.

Ne6 3amuuiure KpuTepuaabHOe ypaBHEHHWe, ONUChIBaKolee TeIvlooTAauy I1py
CBOOOHOM KOHBEKIIHH.

Ne7 3amnuuiure KpuTepuaabHOe ypaBHEHHWe, OIUChIBaKolee TeIrvlooTAauy I1py
BBIHYK/IeHHOM KOHBEKL1H.

Ne8 3anuiumTe, Kak paccudThiBaeTCst Kputepui Hyccenbra v UTO OH XapakTepusyeT?
NeS 3amummTe, Kak pacCUMTBhIBAaeTCs KpuTepuii PelHosibAca U UYTO OH
Xapaktepusyet?

Ne10 YTo xapakTepusyeT KpuTepuii ['pacroda v Kak oH oripe/iensieTcs?

Nell Yrto ofrjero ¥ B ueM pa3iuuuve MpPH pacueTe TEIUIOOT/Jauu B YC/IOBUSX
eCTeCTBeHHOM KOHBEKIIWHM [IJI51 BEPTUKAJIbLHOM Y TOPU30HTA/IbHOM TPYObI?



Ne12 Uto xapakTtepusyeT KpuTepuii [IpaHT/Is1 ¥ KaK OH OmpejiesisieTcsi?

Nel3 3anmiuuTe ypaBHeHue HbioToHa-PuxmaHa u 00BsicHUTe (DM3UUYECKUM CMBICI
BeJIMYMH, BXOZSILMX B 3TO ypaBHeHre. Kakoli TeryioobMeH OHO OMUCHIBAeT?

Nel4 Kakue pexXuMbl ABWKEeHUSI CpeJbl pa3nnuator? OxapakTepru3yuTe UX BIIMSHUE
Ha IpOoLiecC TeIyIO0TJauu.

Nel5 Kakoil KpuTepuid XapaKTepu3yeT BBbIHY)K[EHHYI0 KOHBEKLWIO? 3arullinTe
dbopMyny [/1s1 ero orpejiesieHus..

Nel6 Kakoit KpuTepuii XapaKTepr3yeT CBOOOAHYI0 KOHBEKIHIO? 3aruInuTe GopMyTy
[J/IS1 ero Oorpe/ieNieHusl.

Nel7 IlepeuncivTe, Kak MOYKHO MHTEHCU(DHULIMPOBATH MPOLIeCC TeI00TAauM.

Ne 18 Uto xapaktepu3yeT KO3h(@UI[MEHT TelyIoOTAauud U OT Yero 3aBUCUT?

Ne 19. Uto Ha3biBaeTCsd MNOTPaHUYHBIM C/I0€M K KakK OH B/UseT Ha IMpoLecc
TeryIo0TAaun?

Tema 3: Terutonepenaua

Nel Yrto Ha3biBaeTcd Teruionepenauen? IlpuBeauTe aBa MpakTUUeCKUX MNpHUMepa
TripoLiecca Tervionepeaayu.

Ne2 3amnuiivTe ypaBHeHHe Terionepeauu, 00bsCHUTe PU3NUeCKUii CMbIC/T BeJTUUMH,
BXO/SILLUX B 3TO YpaBHEHHUeE.

Ne3 Uto xapakTepu3yeT KO3()PULMEHT Teryionepesaur U Kak OH OIpeJenseTcs: Npy
repejiaue TEIUIOTHI Yepes IJIOCKHWe CTeHKU?

Ne4 Uto xapakTepu3yeT J/uHeNHbId KO3(DHUIMEHT TerionepeAauyd MW KaK OH
onpejiesisieTCs TP nepejayve TervIoThbl Yepe3 UINHAPUYeCKe CTeHKA?

No5 Kak paccumuTath Teruiornepezaady yepes Ijiockue cTeHKU? 11osicHUTe BXozslve B
yPaBHEHUE BeJTUUMHBI.

No6 Kak paccuuraTh MpoLiecC Teruionepefaud uepe3 LIWIMHAPUYECKHWe CTeHKU?
[TosicHuTe BXOASIIUE B ypaBHEHKE Be/TMUUHBI.

No7 3anuiuvre BbIPa)KEHWSI TEPMUUECKOIO COINPOTUB/IEHUS Terionepejaud AJisi
IIJIOCKUX CTEHOK.

Ne8 3amnuiuvre BbIpa)keHWsI TEPMHUUYECKOrO COIPOTMBJIEHUS Terulonepesaud [Jis
LWINHAPUYECKUX CTEHOK.

Ne9 3anuivre ypaBHeHWe Terjiorniepe/laud M Ha30BUTE MeTOZbl MHTEeHCU(HKALUX
3TOrO MpoLiecca.

Nell 3anmiiuTe ypaBHeHHe TerUIoNepejaud [jis TerjgooO0MeHHOro arrapara.
[TosicHuTe BXOASL[Mie B HET'O BeJIMUUHBI.

Nel2 [laviTe CpaBHUTE/IbHbIA aHaMM3 TMPSMOTOYHOM U TPOTUBOTOYHOU CXeM
JIBW)KEHUS TeTVIOHOCUTEJIeH.

Nel3 Kakasi cxema /IBWKEHHMsS  TelUIOHOCUTeled B  TeryioOOMeHHUKe
NpeAnoUTUTEIbHEN U TTIOYeMY?

Nel4 3ammiiiTe ypaBHeHUWs TeTuiOBOro OamaHca W Teruioniepefaud  [iJist
TeTI000MeHHOT O arapaTa.

Nel5 Kak onpegpensitoTcsi cpefjHeapu(pMeTHYecKuid U CpeJHenorapupMuyecKun
TeMrepaTypHbIM Harop B T/0 amrmapare?

Ne16 Ha3HaueHue TeTjIOBOM U30JISALIUN U YC/IOBHE ee BbIOOpa.

Ne 17 Kak omnpejesnsgeTcss TepMuUueCKOe COIPOTUBJ/IEHWEe Teruiornepejauu yepes
IIJIOCKUe CTeHKU?



Ne 18. 3amuviuuTe BbIpa)keHue [Jjid pacyeTta TepMHUUYECKOrO COIPOTUBJIEHUS
Terviornepesjau yepe3 MHOTOC/IOWHbIE TIJIOCKKe CTeHKU

Ne 19. Kak M3MeHATBCSI TEI/IONOTepyd 4epe3 OJWH KBaJPaTHbIM MeTp KUPIUYHOU
CTeHBI 3/IaHHsI, eC/IM Ha Hee HaHeCTU CJIOW LITYKaTypku? OO0CHOBATh C MOMOIIbIO

dbopmyn.

Ne 20. B uem o1/iiune mpoLjeCcCOB TEIIOOTAAUM U Tervionepesaun?

Ne 21 3anuiuvTe ypaBHeHUe Temyionepejaur yepe3 OAHOC/IONMHYIO MJIOCKYH) CTEHKY.
Ne 22 3anuiiiMTe ypaBHeHHe Terjionepeilaud yepe3 IBYXCIOUHYH0 TJIOCKYHO CTEHKY.
Ne 23 Yt1o Ha3bIBaeTCs nmpoLeccoM Tervionepegaun? OMULLIMTE MOC/Ie10BaTeIbHOCTh
Trpoliecca repeHoca TeryioThl Terionepeadei.

Ne 24 Kak MO)KHO MHTeHCU(HULIMPOBATh (YBE/JIUUNTD) MPOLeCC Teryionepeaadu.

®oHJ, TECTOBBIX 3aJilaHUH /1A TeKYIero KOHTPOJ/IA 3HAHUM 10 MOAY/TI0

Bblbepume 00uH npasuibHbIll 6ApUaHM omeema

TemniepaTypHoe 110J1e — 3TO:

3HaueHue TeMIlepaTyphl B CTEHKe

3HaueHue TeMIlepaTypshl B cpefie

+COBOKYITHOCTb 3HAU€HUM TeMIlepaTyp B CTEHKe WUJIU Cpe/ie B JaHHbIi MOMEHT BpeMeHU
COBOKYITHOCTb 3HaUeHUI TeMIiepaTyp B [IPOCTPaHCTBe

Ecm TeMITIEpaTypa BO BC€X TOYKAX TeJyld

3dBUCUT OT BpEMEHH, TO MO>KHO CUHNTATh TeMIIepATypHOe I10Ji€¢ U30TEPMHUYECKHUM
He 3aBUCHUT OT BDEMEHH, TO MOXHO CUUTATL TEMII€PATYPHOE I10/1€ U30TEPMUUECKHUM
3dBUCUT OT BpEMEHH, TO MOXHO CUHUTATh TeMIlepaTypHOe I10/i€ CTalluOHAPHbIM

+ He 3aBHUCUT OT BpEMEHHU, TO MOXXHO CUHUTATh TeMIiepaTypHOe 110Ji€ CTAllMOHAPHbIM

V3oTepmuueckasi TOBEPXHOCTb - 3TO:

reoMeTpUuUecKoe MeCTO TOU€eK, TeMITepaTypa B KOTOPBIX He OJJUHaKOBa
reoMeTpruUecKoe MeCTO TOUeK, TeMIlepaTypa B KOTOPBIX CTal[MOHapHA
+TeoMeTpUUeCKOe MeCTO TOUEK, TEMITepaTypa B KOTOPBIX OIMHAKOBa
reoMeTpruUecKoe MeCTO TOUeK, TeMIiepaTypa B KOTOPbIX He CTaljiOHapHa

B 3akoHe @ypbe BeKTOP TeIJIOBOr'0 MOTOKA:

HarpaBJ/leH TakKe KaK M BeKTOp rpaZjueHTa Temreparyp

HarpasJ/ieH TakXe Kak M BeKTOp Ko3((uLeHTa TerI0NpoBOJHOCTU
HaripasJ/ieH [IPOTHBOIIOJIOXKHO BEKTOPY TeMIlepaTyp

+ HarpasJ/ieH IPOTUBOIIOJIOKHO BEKTOPY IPajIneHTa TeMIiepaTyp

BeipakeHue 3akoHa @ypebe:

q= —A/gradT
q= —1/(AgradT)
+q = —AgradT
q =—gradT

Ko3dduipieHT ponopipioHanbHOCTH A B ypaBHeHHU Dyphe:

XapaKTepu3yeT CroCOOHOCTh JaHHOTO BEIeCTBA OTBOJUTh TETUIOTY
XapaKTepr3yeT CrIOCOOHOCTh JaHHOTO BelljeCTBa HarpeBaThCsl
XapaKTepu3yeT CrIoCOOHOCTh JAHHOTO BeIeCTBa OX/IaXK/AaThCs



+ XapakTepu3yeT CII0COOHOCTb [JAHHOTO BelljeCTBa MPOBOAUTH TEIIOTY

YKakuTe pa3MepHOCTb KO3(puileHTa TerIonpoBOAHOCTH A
+BT1 /(M-K)

Br/(m*-K)

Bt/ M

Mox/(m-K)

Ko3thburueHT TernionpoBogHOCTH A /1Sl Ta30B:

+3aBHUCUT OT TemMIlepaTyphbl

He 3aBHCUT OT MacCChl MOJIEKYJI Ta3a

He 3aBUCUT OT CKOPOCTH JIBM)KEHUSA MOJIEKYJI ras3a
He 3aBUCUT OT TeMIlepaTyphl

B oT/muune ot razos TEIVIOIIPOBOAHOCTb METaJ/IVIOB:

obecrieurBaeTCs rjaBHLIM o6pa30M 3d CUeT TeIJiIoBOro ABM>XeHKsA dTOMOB
obecrieuriBaeTCs rjaBHLIM 06pa30M 3d CUHET TEeIVIOBOIro ABVXXEHUS MOJIEKYJT
obecrieurBaeTCs rjaBHLIM o6pa30M 3d CUeT TeIlJIOBOro JBM>XKeHKs HOHOB MeTaJl/ld
+ob6ecrieurBaeTCs rJ1IaBHBIM 06pa30M 3d CUET TEeIJIOBOro ABMXXEHHS 3JIEKTDOHOB

TernoBoii MOTOKA Yepe3 CTEeHKY:

TIPSIMO TTPOTIOPIIIOHA/IEH TEPMUYECKOMY COTIPOTHBIIEHHIO CTEHKU
+ IpsSIMO TIPOTIOPIL[MOHAJIEH Pa3HOCTU TeMITepaTyp

obpaTHO MpornopLroHaieH Ko3(hhUIMEeHTY TelIoNPOBOAHOCTH
00paTHO MPOMNOPLMOHA/IEH TeMITepaTypam

TerioBoM MOTOK yepe3 LIUIUHAPHUUYECKYHO CTEHKY:

TIPSIMO TPOTIOPLIMOHA/IEH TOJILIMHE CTeHKU

MPsIMO MPOTIOPLIMOHAJIEH TeMIlepaTypam

+ 0OpaTHO MPOMOPLMOHATIEH TEPMHUYECKOMY COTIPOTHUBJIEHHUIO TETIIONPOBOAHOCTH
00paTHO MPOMOPLMOHAJIEH TeMITepaTypam

PacripeienieHrie TeMriepaTypbl B OJHOPOZAHOM TJIOCKOM CTEHKe OCYILIeCTB/ISIeTCS T10:
sorapudmMuuecKo KpUBOU

+ 10 npsIMOU

110 mapabose

1o rurnepboJie

TepMI/I‘—IECKOE COINPOTHUBJ/IEHHE TETIJIONTPOBOAHOCTH TJIOCKOM OAHOPO,E[HOI\/’I CTeHKU.
R=16

+R=VA

R=1/4

R = l/ﬂ,lndz/dl

TepMI/I‘—IECKOE COINpPOTHUBJ/IEHHE TETIJIONTPOBOAHOCTH ]_[I/I]]I/IHAPI/I‘»IECKOI)’I OAHOPOAHOI';I CTeHKU:
R =

R =

POl -



1, dy
R=-In—
A d,
1 dy
=—In—+
2md dy
I[Tporjecc TerytooOMeHa MeKy TTIOBEPXHOCTBIO TBEP/IOTO TeJla U )KUJKOCTBIO (Ta30M):
Has3bIBaeTCs Teryionepeaauei
+Ha3bIBaeTCs TEIJI00TAaueid
Ha3bIBaeTCs TEIJIONPOBOJHOCTHIO
Ha3bIBAETCS TEIJIOEMKOCTBIO

YpaBHeHHUe, OIUChIBaloIIlee TPOLieCcC TerI00TAauu:
Q=AF AT

Q=kF AT

+Q=a F AT

Q= A F gradT

B ypaBHeHnu HrroToHa-PrxmMaHa TerioBoi MOTOK:
+IIpsIMO NIPOIIOPLIMOHAJIEH Pa3HOCTH TemIieparyp

IIPSIMO IIPOIIOPLIMOHAJIEH TeMIlepaTypam

TIPSIMO MPOTIOPLMOHaNeH K03 uLieHTy Terionepeaunt
IIPSIMO TIPOIOPLMOHAJIEH TPAIMeHTy TeMIlepaTyphl

Teopust o1061s1 MPUMeEHSIeTCS /IS OTIMCAaHUSI TTPoLjecca:
TEeIVIOIIPOBOJHOCTU

Tervionepesaun

+ TernjiooTAayu

TEeIJIOOTBOA

KosdduiueHnT Terootaauu o:

PacCUUThIBAeTCS U3 KPUTEPUAIBLHOTO ypaBHeHUsl PeliHombaca
PAaCCUUTBLIBAETCS] M3 KPUTEPUATBHOTO ypaBHeHUs [IpaHT/is
+paccunThIBAeTCS M3 KpUTEPUAILHOTO ypaBHeHust HyccenbTa
PaCCUUTBIBAETCS] M3 KpUTEPHATBbHOTO ypaBHeHUs ['pacroda

O pexxrMe TeueHHs! KUJKOCTH B Tpybax CyJsT 1o:
+KpuTeputo PeliHonb/ca

kputeputo [Ipanaris

kpurepuro Hyccenbta

kputeputo I'pacroda

KosdduipeHT Teniootaauu o:

XapakTepu3yeT CII0COOHOCTb CTEHKU OT/iaBaTh TeI/Io

+ XapakTepu3yeT MHTeHCUBHOCTh ITPOLiecca TeryIo0TAaur
xapakTepu3yeT (r3nyeckre CBOMCTBA Cpe/ibl

XapaKTepu3yeT MHTeHCHBHOCTD TPOLIeCCa TeTIONPOBO/IHOCTH

YKakuTe pa3MepHOCTb Ko3dduijeHTa TeriooTAauu o
Bt /(M-K)

+Br/(M*-K)

Bt/ M

IHx/(m-K)



B COOTBETCTBUM C PUCYHKOM YUaCTOK «0» Ha3bIBaeTCs:

Haya/IbHbIM y4aCTKOM

JIaMUHapHBIM Y4aCTKOM

TypOy/IeHTHBIM yUaCTKOM

+y4aCTKOM CTaOM/TM3UPOBAHHOTO TeUeHHsI

[ns pacueta cpefiHero Ko3guireHTa Tera00Tjauy IPUMEHUTeTbHO K PUCYHKY B KauecTBe
onpezesstoLLel TemrepaTypbl PUHAMAETCS:

ouh ¥
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y

TeMriepaTypa >HUAKOCTH BZa/lu OT CTeHKH T1aCTHUHBI
TeMIlepaTypa XUJKOCTH Ha Haya/IbHOM yuacTKe
+CpeiHsisl TemriepaTypa >KUJKOCTH

Cpe/iHsisi TemIiepaTypa M1acTUHbI

BbIHY)KjeHHast KOHBEeKL1sI BO3HHMKAaeT OKO0JIO TeryI00T/iarollieil TOBepXHOCTH 3a CUeT:
TEIJIOBOTO PaCIIMPeHUsT HarpeToi >KUIKOCTH

+/1elCTBUS BHELLIHer0 MCTOYHUKA (BEHTU/IATOpa, Hacoca. .. )

TEIJIOBOTO PaCIIMPeHUs TeIyIO0TAAoIIel TOBepXHOCTH MaTeprana

TETJIOBOTO U3/TyueHUst

KpurtepuansHoe ypaBHeHUe, OMUCHIBAIOIIee TIPOLIeCC TEIIOOTAAUYM IIPYU CBOOOJHOM KOHBEKLMK:
Nu =c (Re Pr)"

+Nu =c (Gr Pr)"

Nu=cRe"Pr™

Nu =c Gr" Pr"

KpurepuanbHoe ypaBHeHMe, OMUCHIBAKOIIee TIPOLeCC TETIOOTAAYM IIPY BLIHYKAE€HHON KOHBEKLIUM:
Nu =c (Re Pr)"

Nu = ¢ (Gr Pr)"

+Nu=cRe"Pr™

Nu =c Gr" Pr"

B 3akoHe CredaHna-bomnbliMaHa JyuencriyckatenbHast ClocoOHOCTh Tena E:
TMIPSIMO TIPOTIOPLIIOHA/IbHA a0COJTIOTHOM TeMIiepaType BO BTOPOM CTeleHH



+ MpSIMO TIPOTIOPLIMOHA/TBHA aDCOIFOTHOM TeMIiepaType B YeTBEPTOM CTeTleH!
00paTHO MPOMNOpLIMOHA/IbHA TeMIIepaType BO BTOPO CTereH!
TIPSIMO MPOTIOPL{MOHAIbHA TeMIlepaType B UeTBepTOl CTereH!

3akoH CteaHa—bonbiiMaHa [ijist abCO/IFOTHO YEPHOT'O TeJa:
+E = C, (T/100)*

E = C (T/100)*

E = £(T/100)*

E = C (T/100)*

N3yyaroT ¥ MOrJIoLarT JTYYUCTYIO SHEPTULO:
He

O

+H,0

N, u CO

3akoH CredaHa—bosbliMaHa J/1s1 ceporo Tena:
E = Co(T/100)*

+E = C (T/100)*

E = £(T/100)*

E = C (T/100)

Cob6cTBeHHOe n3myueHue ceporo tena E 3aBucuT OT:
TeMIepaTypbl

COCTOSIHUSI IOBEPXHOCTH

+TemrepaTypbl U COCTOSTHUSI TTOBEPXHOCTH

JTUHBI BOJTHBI

Teso Ha3bIBaeTCs abCOIIOTHO 6€JILIM, eC/u:

A=0
+A=D=0
R=0
A=R=D

Teso Ha3bIBaeTCs abCOIOTHO UEPHbIM, eCJ/In:

A+R+D=1
+R+D =0
D=0
A=0

[TpyBefieHHas CTeneHb YePHOThI CUCTEMBI JBYX IJIOCKUX Mapasiie/bHbIX TeJl ONpezesiseTcs Mo
yYPaBHEHUIO:
1

—+—+1
€1 =2
1
+E“F‘ N
£1 &2
1
fmp = T_T
£1 &z
1
fap T I, F11



[TpuBesieHHas cTerleHb UepPHOThI CUCTEMBI IBYX TeJsl, KOT/la IOBEPXHOCTh OfiHOTO Tena Fy
OKpY’KeHa IT0OBepXHOCThIO Apyroro Tena Fo:
1

= = —
mp T i1
] =3
1
Enp - i+i_1
E1 &3
1
Enp - i_L+1

g4 &z
n 1
£ = —
np _i+ il _l -1
&8 Fgtez 77

Kucnopog O, v a3ot N, BXoAs1Me B COCTaB BO3JyXa,

+TIpO3payHbl /1J1s1 TETJIOBOTO U3/TyUeHHs

00J1a1at0T 3HAYNTE/TLHOM MOT/ION[aTeTbHOM CIIOCOOHOCTRIO

00/1ajat0T 3HAUMTETBHOM U3/TyuaTeTbHON CIIOCOOHOCTHIO

00s1a1at0T 3HAUNTE/ILHOM U U3/TyYaTeIbHOM, U TIOT/IOIaTe/TbHOM CITIOCOOHOCTEIO

CooTHolIIeHHe MeXXY U3/TydaTelbHON CriocoOHOCThIO ceporo Tena E u abcomotHo uepHoro E( npu
0/IMHAKOBOM UX TemriepaType:

E = Eo

E > E,

+E < Eg

E = EO

IToTok ]Iyl—II/ICTOﬁ SHEPrurv paCCYNUTHIBAETCS 110 YPABHEHHIO:
Q = k F (Tz - Tl)

+Q = Co £gp F [(T2/100)* - (T1/100)"]

Q =aF (Tz — Tl)

Q=AF(T.-Ty) /8

Terutonepesayva - 310:

TMIPOL{eCC MepeHoca TerIoThl OT Fopsiyeld cpeibl K X0JI0[HOM

+IIPOL{eCC MepeHoca TervIoThl OT ropsiyel Cpefibl K XOI0AHOM Yepe3 pasfessolyl0 UX CTeHKY
TIPOL{eCC MepeHoca TervIoThl OT XOJIOLHOW CpeJibl K ropsiueli uepe3 pasze/stolyo UX CTeHKY
MPOLIeCC MepeHoca TeI0Thl OT X0JIOAHOW XXUAKOCTH K ropsiuei

B ypaBHeHuH Teruionepeaaun TEMI0BOW MOTOK:

TIPSIMO TIPOTIOPIIMOHAIEH Pa3HOCTU TeMITepaTyp Ha TTOBEPXHOCTH CTEHKU
+TIPSIMO TIPOTIOPLIMOHAIEH Pa3HOCTH TeMIlepaTyp Cpe[

o0paTHO MponopLyoHaneH K03 dUIMeHTy Terionepeaaun

00paTHO TMPOMOPLMOHAJIEH TeMIIepaTypam

B ypaBHeHuH Teruionepezaun yepe3 LUIMHAPUYECKYIO CTEHKY TETJIOBOM TTOTOK:
+TIpSIMO TIPOTIOPLIMOHA/eH K03 ULMeHTY Terionepesaun

00paTHO MPOMNOPLMOHA/IEH PAa3HOCTH TEMITEPATyP

o0paTHO NponopLyoHaneH Ko3(UIeHTy Temionepeaunt

00paTHO TMPOTOPLMOHAJIEH TeMITepaTypam

YpaBHeHue Teruionepejauu:
Q: F (Tcl_ TCZ) /Rk



Q: kF (Tcl_ TCZ)
Q=a F (Te—Ty)
+Q: kF (T)Kl_ T)KZ)

Ter1oo00MeHHUKOM Ha3bIBAIOT arrapar, MpeAHa3HaueHHbIH:

+/1J11 HarpeBa OJJHOU Cpe/ibl 3a CUeT Mepefjaur TerIoThl OT JPYroi
JJ/1s1 IOZIBO/IA TeTJIOThI K TETMJIOHOCUTe/ISIM

JJ1s1 COOOIIeHHsI TeTJIOThI OTHOMY U3 TeTJIOHOCUTe el

[/1s1 OTHSITUSI TETUIOThI OT TOPSTYEro TerIOHOCUTE st

Kakoii xapakTep uMeeT TeryiooOMeH B TerI000MeHHBIX arraparax?
TEIJIOIIPOBOJAHOCTh

TeIIooTAava

t+Teronepesayda

TEIJIOBOE U3/TyuyeHUe

PexyriepaTUBHBIM Ha3bIBAETCS TEMJIO0OOMEHHUK, Y KOTOPOTO:

TIPOMCXOJUT Tlepeiaua TeryI0Thl OT OJHOTO TEIJIOHOCUTEIS K IPYTOMY

repesiaya TerIOThI OT OJJHOTO TETVIOHOCUTEJISI K IPYTOMY OCYIIeCTB/ISIETCS Uepe3 pas/ie/IsiFoLyio
WX TPaHULy pa3zesia

+TepeJjaua TeTIOThI OT OFHOTO TETJIOHOCHUTEJIS K [PYTOMY OCYILECTBISIETCS Uepe3 pa3/iesisioIlyio
WX TBEPAYIO CTEHKY

repeziaya TeIrIOThI OT OJHOTO TETVIOHOCUTEJISI K IPYTOMY OCYIIeCTB/ISIETCS Uepe3 pas/ie/IsFoLyio
WX KUJJKOCTb

PereHepaTHBHBIM Ha3bIBAeTCS TEIVIOOOMEHHUK, Y KOTOPOTO:

repeziaya TerI0Thl MeXAY ABYMS XKUIKOCTSIMU OCYILIeCTBJISIETCS Uepe3 pa3zesIsolyl0 CTeHKY
HarpeBaeMasi >KU/IKOCTb TI0/lyuaeT TeIJIOTy OT CTEeHKH

00OMeH TerIoTOM OCYIIeCTBIISIeTCS TIPY CMEITUBAHWY FOPsSiueil U XOJI0AHOW >KUAKOCTeH

+0/lHa ¥ Ta ke MIOBEPXHOCTh HarpeBa OMbIBAeTCsl TO FOpsTYeN, TO X0JIOJHOU KUJKOCTbIO

CMecHTeTbHBIM Ha3bIBaeTCs TeIJI000MeHHUK, Y KOTOPOTO:

repeziaua TeryIoThbl MeXAY ABYMSI XKUAKOCTSIMU OCYIL[@CTBJISIeTCS uepe3 pa3/e/sitolyi0 CTeHKY
+00MeH TeTyIOTOM OCYIIeCTBISIETCS TIPY CMEeIIIMBAHWY TOPSTYel U XO0JIOJHOM >KUKOCTEeH

O/IHAa U Ta >Ke TIOBePXHOCTh HarpeBa OMbIBAeTCsI TO FOPsiyeid, TO X0JIOJHOM KUJKOCTbIO

HarpeBaemMasd XUJKOCTb IMOJIy4aeT TeIJIOTy OT FOPH‘-IEI‘/JI XKHUIKOCTHU

Ecnu B TeniooOMeHHUKe ropdgaydad v Xojo04Hasa XUAKOCTH ITPOTEKAOT. ..
MapajiesibHO U B OTHOM HAITpABJ/IEHWH, TO TdKdsd CX€Md HA3bIBAETCA HpOTHBOTO‘—IHOﬁ
Mapa/iyieJibHO U B PA3HBIX HAIIPAB/IEHUAX, TO TdKdAd CX€Mad HA3bIBA€TCA HpHMOTOqHOﬁ
+T1apaasie/ibHO U B OJHOM HarlpaB/I€eHWH, TO TaKas CXeMa Ha3bIBaeTCs HPHMOTOHHOﬁ
Mapa/iieJibHO U B PA3HBIX HAIIPABJ/IEHUAX, TO TdKad CX€Md HA3bIBA€TCA HpHTOQHOﬁ

s ipAMOTOKa:

KOHeYHas TeMIlepaTypa X0J/I0JHOU KUJKOCTH BCer/ia Bblllle KOHEYHOM TeMIlepaTyphl Fropsiuen
JKUJKOCTH

KOHeuHasl TeMIiepaTypa X0JIOJHOW KUJKOCTH BCer/ia paBHa KOHEUHOW TeMIlepaType ropsiuei
KUAKOCTU

+KOHeuHasl TeMIiepaTypa X0JIOJHOW KUJKOCTH BCer/ia HIKe KOHEUHOM TemIepaTyphbl ropsiuei
KUAKOCTU



KOHeuHas TeMIiepaTypa X0JI0AHOW KUJKOCTH BCer/ia BhIllle HaUaIbHOW TemMrepaTypbl ropsiuei
JKUAKOCTH

1 TpOTUBOTOKA:

+KOHeYHas TeMIiepaTypa X0JI0JHOW )XUIKOCTH BCer/a Bhlllle KOHEUHOU TeMIlepaTypbl ropsiueit
KUAKOCTU

KOHeYHas TeMIlepaTrypa X0J/I0JHOU XUAKOCTH BCer/la paBHa KOHeYHOM TemrepaTyphl Fropsiuen
KUAKOCTU

KOHeYHas TeMIlepaTrypa X0JI0JHOU XUJKOCTH BCer/ia Hke KOHeUYHOW TeMIepaTyphl ropsiueit
KUAKOCTU

KOHeYHas TeMIlepaTypa X0J/I0JHOU KUAKOCTH BCer/ia Bblllle Haua/JbHOW TeMIlepaTypbl ropsiueit
KUAKOCTU

Eciu B TeriooOMeHHUKe ropsaydad U Xojao04Has )KUAKOCTH IIPOTEKAIOT:

IMapd/IyiIeJIbHO U B OJHOM HAIIPpABJ/IEHWH, TO TdKdd CX€Md HA3bIBA€TCA HpOTHBOTOqHOﬁ
+11apansiesibHO U B pa3HbIX HallpaBJ/IeHUAX, TO TaKasd cXeMa Ha3bIBaeTCs HpOTHBOTOqHOﬁ
+T1apaasiesibHO U B OAHOM HarpaB/I€eHWH, TO TaKasd CXeMa Ha3bIBaeTCsa HPHMOTO‘{HOI‘;I
Mapa/iyieJIbHO U B PA3HBIX HAIIPAB/IEHUAX, TO TdKdd CX€Mad Ha3bIBA€TCA HpI/ITOqHOﬁ

ypaBHEHI/Ie Terionepenayun Aisd TerI000MeHHOro alfriapara:
q= k(tml_txd)

Q =aF (tz — tl)

+Q =k F Aty

F
Q= E_ [tml - IKZ)
o

KosdduiuenT Ternonepesaun:

XapaKTepr3yeT ClIOCOOHOCTh CTeHKH Tepe/jaBaTh TeIio
XapaKTepr3yeT UHTeHCUBHOCTh MPOL[eCCa TeTI0O0TAauH
+XapakTepu3yeT WHTEHCUBHOCTD TIPOL[ecca Teryionepejaun
XapaKTepu3yeT MHTeHCUBHOCTD TPOLiecca TeIJIONPOBOJHOCTH

YKakuTe pasMepHOCTb KO3 uLeHTa Teronepesauu k:
B1/(M-K)

+BT/(M>K)

Br/m°

Ix/(m-K)

TepMuueckoe CONMPOTHB/IEHHUE TeIUIONepejau Yepe3 OAHOCIOMHYIO MIOCKYHO CTEHKY:
1 & 1

+Ry= —+ —+—
oy A

]
1 1, dsy 1
R, = —In—
0 a1d1+ 22 d1+a2d2
1 1
RU: —4 —
oy L]
&
R,= -
L |

ITpu Kakoii cxeMe [IBI>KeHUs TeIJIOHOCUTe el TpeOyeTcsi MeHblliast I1/1011{a/lb TTOBEPXHOCTH
TeryiooOMeHa B TEIJIO0OMEHHBIX arrapaTax?

TIPSIMOTOUYHOM

+IIPOTUBOTOYHOU



repeKpeCcTHOU

TerJioCbeM He 3aBUCUT OT CXeMbI JBH)KEHUA

Tabnuna 4 — Kpurepun onieHKH chopMHUPOBaAHHOCTH KOMIIE€TEHI[HH

KpuTtepuu oieHrBaHus cOPMUPOBAHHOCTH KOMITeTeHL[MU (YacTU

KOMITeTeHLIUU
Kog n LytH)
Ha 6a3oBoM Ha MOBBIIIIEHHOM YDPOBHE
HavlMeHOBaHUe
YPOBHeE
WMHJUKaTopa
COOTBETCTBYET COOTBETCTBYET COOTBETCTBYeT OLIeHKe
JNOCTYKEHUST
OL[eHKe OL|eHKe «XOpOoLIo» 65- COTJIMYHO»
KOMITeTEeHLIUU o o
(sactu «Y/JOBJIETBOPHUTEJIb 85% ot 86-100% oT MakCHMMaJbHOIO
HO» 50-64% ot MaKCHMaJIbHOT O Ganna
KOMITeTEeHLIUN )
MaKCHUMaJTbHOT'O 6anna
Ganna
NA-1yk1 CrygeHr, B CryzeHT 1o cylecTsy CryneHT npuHUMaeT
AHanusupyet OCHOBHOM, 3HaeT OoTBeuaeT Ha aKTHUBHOE yuyacTue B XoJe
po6IEMHYIO Marepua’t 1o TIOCTaB/ICHHBIE TNIPOBe/IeHNs IPAKTUYECKUX
TeMaM MOZYJIs o
cuTyauuro  (3azavy) Teopus. Tomno- 1 BOIPOCHI TI0 TEMam 3aHSITUM, PaBUILHO
« -
M BbUjendeT  ee | o CIC) 00BMEHA» moayns «Teopus OTBeuaeT Ha M0CTaB/IeHHbIE
6a3oBble yMeer ’ Terio- u BOIIPOCHI TI0 TeMaM MO YIS,
COCTaBJISIFOLLHE. QHA/IM3MPOBATH MaccooOMeHa», Ha CaMOCTOSITeJTbHO NPOBOJUT
PaccmatpuBaer npo6/1eMHY0 XOpOLIEM YPOBHE pacueT CTallMOHAPHOU
pas/iiuyHble 3ajauy, aHa/u3upyeT TEeTI0NPOBOAHOCTH,
BapUaHThl pellleHusi | pacCcMaTpuBaTh npo0JIeMHYO 3a/1auy, TNIPOLIeCCOB TeI/I00TAauH,
po0IeMHOM BO3MOXXHbIE BbIZiesisist ee 06a30BbIe | TPOLIECCOB TeIIoNepeaaud U
cutyanmu  (3a71aun), BapHUaHTbI €€ COCTaBJIAOIIHE, TErI000MeHHbBIX araparos,
pa3pabarbiBaeT on[;)eeuggg::fﬁ " orpefiesisieT U TeTJI0BOT0 U3My4YeHusl, C
TOPUTMBI ux HUBaeT BBICOKOM CTereHb
anrop OLICHHBAT OLleHVBae COKOM CTerneHbI0
peanu3alyu. NpaKTHYecKHe TpaKTHUYecKue CaMOCTOSITe/IbHOCTU
NO-2yk.1 T10C/Ie/[CTBUSI 1I0C/IeICTBUSA aHa/ju3upyeT NpoOIeMHYIO
Onpegensiet W | pelleHH 3a/jauy; | BO3MOXKHBIX PeIlleHUid | 3ajauy, Bbljenss ee 6a3oBble
OLleH’BaeT JIeMOHCTPHUPYET 3a/jauy; COCTaBJISIFOLLME; OTIpesie/isieT
IIpakKTHU4eCKHe 3HAHUYI OCHOBHBIX AEMOHCTPUPYET " OLleHMBAdeT ITPaKTHU4YeCKure
MOCJIeICTBUS TTOHSATHM U 3HaHUS1 OCHOBHBIX TOC/Ie/ICTBUSI BO3MOKHBIX
BO3MOYKHBIX (yHaMeHTaIbHbIX OHATUU U pelleHn 3a/jauu;
pelleHu 3a/jaum. 3aKOHOB (DM3UKH dbyHAaMeHTaIbHBIX JIeMOHCTPUPYeT 3HaHUS
NO-1omnk-1 3aKOHOB (hM3UKU OCHOBHBIX TOHATUN U
[eMoHCTpUpyeT (dbyHIamMeHTalbHBIX 3aKOHOB
3HaHUS1 OCHOBHBIX (bu13UKY, IPUMeHsIeT MeTO/IbI
TOHATUM U TeopeTUUeCcKoro u
byH1aMeHTa/IbHbIX 9KCIMepUMeHTaIbHOTr0

3aKOHOB (DM3UKH,
MpUMeHSsIET MeTO/IbI
TEeOPeTUUeCKOro 1
9KCIepUMeHTaTbHOT
0 WCC/e/J0BaHUs
bu3nueckrux
sIBJIEHUM, TPOLIeCCOoB
1 00BEKTOB.

VCCIeJ0OBaHUs (PU3NYEeCKUX
SIBJIeHUM, MPOLIECCOB U
00BEeKTOB.

Mopayas - Temno3HepreruuyecKyue yCTAaHOBKH




Bomnpocsi /151 cobecejoBaHUA
1. ToriBo. OCHOBBI TEOPHUU T'OPEHUS.
2. TeruioreHepupyoLIe yCTaHOBKU.
3. Ilepesiaua TeTIOBOM HEPTHUU OT UCTOUHHUKA K TIOTPeOUTeTIO.
4. OCHOBBI pacyeTa CUCTEM OTOI/IEHUS] U BEHTUJISLIUY.
5. OCHOBHbIE TIPUHLIMITEI SHEprocOepeXxeHusi U TOBbIIIeHHs] SHepro3deKTUBHOCTH
TIPU UCTI0/Ib30BAHUU TEIJIOBOU SHEepPIuM.

®oHJ, TECTOBBIX 3aJjlaHUH /I TeKYIero KOHTPO/IA 3HAHUM 10 MOAYJ/TI0

Bbibepume o0uH npaguabHbIll 8apuaHm omeema

['oprouriMu 371eMeHTaMu B TBEP/JOM TOTUIMBeE SIBJISIIOTCA (YKa)KHUTe HEeBePHBIN OTBET). ..
BOZIOPO/,

yTJ1epoz,

cepa

+KHCI0pPO],

[TpoaykTOM aHa3pOOHOI repepaboTKM OpraHUUecKrX OTXOZ0B (HaB03a, paCTUTE/IbHBIX OCTATKOB,
Mycopa U T.[I.) Ha3bIBaeTcH ...

JIOMEHHBIM ra3

+06uoras

reHepaTOPHbIN ra3s

TIOMYTHBIN ra3

Kakum criocoboM CKHUraroT B KOT/IaxX ra3 U Ma3yT?
+hakenbHBIM

C/I0€BBIM

BUXPEBbIM

B KUITISILL[EM CJIOe

OTHolLIeHre Ko/IMuecTBa Bo3ayxa Vi, JeliCTBUTe/IbHO M0/JaHHOTO B TOIIKY, K TEOPeTHUEeCKU
HeoOXxoauMomy V|, Ha3bIBaeTcs ...

+K03dduieHTOM U30bITKa BO3/1yXa

K03 dULIMeHTOM HeJoCTaloLero Bo3ayxa

KO3(PUIMEeHT JUILIHero Bo3ayxa

K03 duLIMeHT nmojaun Bo3yxa

O6BbEM CYXUX TPEXaTOMHBIX MPOZIYKTOB CrOPAaHKs! BLIUMCIIAETCA 110 (hopmyJie ...
VROE = VC’OE + Vgoz + VHEO

VROZ = VC’OZ - VSOZ
Vi =Veo1r Va0
N VROQ = Vc’oz + VSOE

Hanbo/1bImyto TerIoTy CropaHus U3 SHepreTHYeCKUX TOTUTUB UMETOT ...
+Ma3yT

yro/b

TIPUPO/HBIN ra3

Topd



Pacxop TorvBa KOT/IOM PacCUMTBIBAaeTCs 0 (hOpMYyIe ...

TerioTa cropaHusi yCJI0BHOTO TOIIMBA Qy 1.

B = D- (;1932 - ’Ilfe.e.)

1
B = - (';lPEé‘ - ’IEPE.S.)
; Of
B = D- (h.’?é‘ +&n.3.)
O 17,

B = D- (hme - h?@.e.)
oF

+29300 KI[K/Kr

36500 kIx/M°

42000 x/I>k/Kr

18300 k/I>x/Kr

Tabmna 5 — Kpurepun oneHKu ¢()opMHPOBAHHOCTH KOMIETEHI[UH

Kop n Kputepuu olieHuBaHUs chOPMUPOBAHHOCTH KOMITeTEHLIMA
HavMeHOBaHUe (yacTu KOMITeTeHILMH)
WMHJYKaTopa Ha 0a30BOM ypOBHe Ha IOBBIIIIEHHOM YPOBHe
LOCTYKEHUs COOTBETCTBYeT OLIeHKe | COOTBETCTBYeT OL[eHKe | COOTBETCTBYeT OL|eHKe
KOMITeTeHL|UH «y[lOB/IETBOPUTE/ILHO» «XOpOLLO» «OTJINYHO»
(uactu 50-64% ot 65-85% ot 86-100% ot
KOMIIETEeHLINN) MaKCHUMasbHOro 0asyla | MakCHMMa/ibHOro 6ania | MaKCMMasbHOro 6asa
N-1omk-1 CryzneHT, B OCHOBHOM, | CTyZJeHT 10 CyLecTBy CryzneHT npyuHUMaeT
[emoHcTpupyer 3HaeT MaTepuars 110 OTBeuaeT Ha aKTHMBHOE y4acTve B
3HaHUSI ~ OCHOBHBIX TeMaM MOZY/Ist I10CTaB/IeHHbIe X0/ie IpoBeJieHusI
TIOHSITUU u «DJHepreTuyecKue BOIPOCHI IO TeMaM NIPaKTUYeCKUX 3aHATUM,
(yHZIaMeHTa/IbHbIX YCTaHOBKU», MOZYJIS1 TIpaBUJIbHO OTBevaeT Ha
3aKOHOB ¢Gu3uKY, | 1eMOHCTPUPYET 3HAHHUS «JHepreTuyeckye NI0CTaBJ/IeHHbIe BOIPOCHI
NIpUMeHsIeT MeTOZbl | OCHOBHBIX MOHATHN U yCTaHOBKHW», I10 TeMaM MOZY/JI4,

TeOpeTUYeCcKoro U
9KCTIepUMeHTabHOT
0 WCCIe[JOBaHUSI
(busnuecknx
sIBJIeHUM, MPOL[eCCOB
1 00BEKTOB.
U[T-50mk-1
Ucmonb3syet
¢u3uko-
MaTeMaTUueCKui
ammapar hinti
pa3paboTku
TPOCTBIX
MaTemMaThUueCcKUx
MoJiefierl  SIBJIEHUM,
TIPOLIeCCOB "
00BEKTOB Ipx

(byHaMeHTalbHbIX
3aKOHOB (DM3UKY;
WCI0J1b3yeT (PU3UKO-
MaTeMaTHueCKUi
ammapar Jjist
pa3paboTKu TIPOCTBIX
MaTeMaTHUeCKUX
Mo/ienel siBIeHun

JIleMOHCTPUPYeT 3HaHUS
OCHOBHBIX TIOHSITHH U
(dbyH1aMeHTa/IbHbIX
3aKOHOB (DM3UKH,
TIPUMEHSIeT MeTO/IbI
TeOpPeTUYeCcKoro u
5KCIIePUMEHTa/IbHOTO
WCCIIe/I0BaHUS
bu3nueCcKUX SIBJIeHUH,
TIPOLIECCOB U 0OBLEKTOB;
WCI0J1b3yeT (PU3UKO-
MaTeMaTUueCcKHuit
arrapar JJist
pa3paboTKy MPOCTHIX
MaTeMaTUUeCKuX
MoJenel siBIeHui

CaMOCTOSITE/TEHO
MPOBO/IUT pacueT
TEIJIOTEXHIUUECKOTO
obopyoBaHus,
JeMOHCTPUPYeT 3HaHUsI
OCHOBHBIX TIOHSITUH U
(byH1aMeHTa/IbHbIX
3aKOHOB (DM3UKH,
TIPUMEHSIET MeTO/IbI
TeopPeTUYeCcKoro u
5KCIIePUMEHTa/IbHOTO
WCCIIe/IOBaHUS
bur3MueCcKUX sIBJIEHUH,
TIpOLIeCCOB U 00BEKTOB;
UCTOMb3yeT (PU3MKo-
MaTemMaTHuecKui
anmnapar /s




3a/IaHHBIX pa3paboTKH MPOCTHIX
JOTTYILIeHUsIX u MaTeMaTUueCKUx
OTrpaHUYeHUsIX Moziesiell sIBJIeHUH,

TIPOIECCOB ¥ 0OBEKTOB
TIPH 3a/IaHHBIX
JIOTTYIIIEHUSIX U

OrpaHHYeHUAX

2 OLEHUBAHMUME IIMCBMEHHbBIX PABOT CTYJEHTOB,
HE PEI'VIAMEHTUPYEMbIX YYEBHBIM IVJIAHOM

VHauBuayanbHOe pacueTHOe 3aJjaHuve BBITNOJHSIETCS Mo TeMaM «PacueT 1juK/a TernyioBOro
JaBUraTesisi» U «PacueT yK/a MapoTypOUHHON YCTaHOBKU».

Tabmiab — @opmMupyemMble KOMNETeHIUH (/M MX YACTH)

O11eHOUHBIe
Kog 1 HaumeHOBaHue Kop 1 HauMeHOBaHVe MHAMKATOPa JOCTYKEHUS MATEPHATE 1
KOMITeTeHLIUU KOMITeTEeHIIUU (4acTH KOMIIeTEHLIVN)
CpefiCcTBa
YK-1. Cnocoben U-1yk.1 AHamusupyeT MpoOJIeMHYIO CHUTYaLUIO
OCYIIIeCTBJISATh TIOUCK, | (3a7jauy) ¥ BbljesisieT ee 6a30Bble COCTABJISIOIIE. n
KpUTHYeCKUM aHanu3 U | PaccmaTpriBaeT pas/iMyHble BapUaHThl pelleHus P OBePKéII/I
cuHTe3 uHpopMaLuy, | pobseMHON cuTyaluu (3afaun), pa3padaTbiBaeT cogepmaHHI:II 3,[[3
TIPUMEHSITh CUCTEMHBIN | a/ITOPUTMBI UX peann3alyu. (cog?cyé;imaﬂue)
nogxon ans peienus | UI-2yxq OnpepenseT v OLjeHMBAET MpakKTUYeCKre
MOCTaB/IeHHBIX 3a/iau TMOC/1e/ICTBUSI BOSMOXKHBIX pPellleHUH 3a/jaui.

3amanus Ha 13 comeprkatcs B u3ganuu: Tpodumos, M.A. TerioTexHuka : yue6Hoe riocobue
JJIs1 KOHTAaKTHOM, CaMOCTOSATeTbHOU PaboThl 1 BLITIOJTHEHUIO pacueTHO-Tpaduueckoit paboTel — 4-e
u3g., ucrp. u gorn. — Kapasaeso : Kocrpomckas ['CXA, 2021. — 152 c.
MakcumanbHas orjeHKa 3a /13- 10 6aioB.

Taﬁnnua 7 — KPI/ITEPHH OL€HKHW MHAUBHU/1YA/IBHOT'0 PACYE€THOIr'0 3a/{dHUS

[Tokazarenn KosmuectBo 6asios
MHHHMasbHOe MakKCHMasbHOe

Cobmosienue rpacduka BoirosHerust 1/13 0 1
Copgeprxanue 113 3 5)
3awmra U/13 2 3
AKTHUBHOCTS IpH BbINoHeHuu U/13 unu nipu 0 1
ny6sinyHoO# 3aiuTe apyrux M3

HWroro: 5 10

OreHKa C)OPMUPOBAHHOCTA KOMIIETEHLIUM TPU BBLITIOJHEHUM U 3all[uTe UHWBU/yaTbHOTO
pacueTHOro 3a/laHus OCyIIecTB/isseTcs 1o 61okaM: «Coaep>kanue NI3» u «3artfura M/ 3».
Kputepuu otieHuBaHus ChOPMHUPOBAHHOCTU KOMITeTEHIIUI TIpeZICTaB/IeHbI B Tabsuiie 8.

Ta6mra 8 — Kpurepum oreHKH copMHUPOBAHHOCTH KOMITETeHI[HI

Kop v HauMeHOBaHME
WHAUKAaTopa

Kputepuu ouieHuBaHus cOPMUPOBAHHOCTH KOMITeTEHLIUK (4acTH

KOMITETEHLIUN)

AOCTH)XXeHUA Ha 0a30BOM YPOBHE Hd ITOBBIIIEHHOM YDPOBHE

KOMITeTeHLIUH (4acTu
KOMIIETEeHLVH)

COOTBETCTBYET COOTBETCTBYET COOTBETCTBYET OLIEHKE




«OT/IUYHO»

pa3/IMyHble BAPUAHTHI
peleHu st Tpo6/IeMHOM
cUTyaluu (3aaun),
pa3pabarbIBaeT
aJITOPUTMBI UX
peanu3aliyu.
N-2yk.1 Onpenensiet
Y OLleHHBaeT
TIpaKTUYeCcKue
MOC/IeZICTBUS
BO3MOJKHBIX pellieHui
3ajaum.

pacueTax; npu
3awure N/13
CTYZIeHT Jja
HeI0JIHbIe OTBEThI
Ha BOTIPOCHI,
JIOTyCKaJs
TIOTPEITHOCTH B
dbopMynrMpoBKax;
WCTIBITHIBAET
3aTPyAHEHUS B
aHam3e
1poO/IeMHOM
3aaud,
paccMaTpuBaeT
BO3MO>KHBIE
BapHaHTHI
pereHus 3aJauH,
He pa3pabaTbiBast
a/ITOPUTMBI UX
peanu3anuy;
OL|eHMBaeT
TIpaKTHUeCKHe
TOC/Ie/ICTBUSI
BO3MO>KHBIX

pelleHui 3ajaun

OLIeHKe OLIeHKe «XOPOIIIO»
«Y/JIOBJIETBOPHUTEJIb 65-85% ot 86-100% oT MakCHMMaJbHOIO
HO» MaKCUMaJIbHOT O 6ania
50-64% ot Ganna
MakKCUMabHOTO
banna
NaO-1yk W /13 BBIIIOHEHO
AHanu3upyet A0 KOHLIa
1po6/IeMHYI0 ceMecTpa; CTyfeHT | /13 BbIO/HEHO B
cuTyaiio (3azauy) u BBITIOJTHUJT CPOK C
BLLAE/ISET 60 BA30BLIE OOJIBIITYIO YacTh HeCyl|eCTBeHHbIMU
A 3a/laHul, HO HeJloueTaMu, Mpu
COCTABJISIFOLIHE W/I3 BBINOTHEHO B CPOK U
: WCIbIThIBAET 3aluTe CTyZeHT 1o [IABIIEHO OBOPMIEHO
PaccmarpuBaer 3aTpy/IHEHUs B CylLleCTBY OTBeYaeT p p ’
CTYZ,eHT ITOJTHOCTBIO

Ha ITOCTaB/IeHHbIe
BOIIPOCHI, HO C
He3HaUUTe/IbHBIMU
TIOTPeIITHOCTSIMH B
(hopMynrpoBKax
onpejeneHuH,
aHa/IM3upyeT
3a/jauy, BblJesiss ee
0a3zoBbIe
COCTaBJISIFOIIHE,
paccMaTpuBaeT
BO3MOJKHbIE
BapHaHTHI pelleHus

npo0/IeMHOH 3a/1auu,

pa3pabatbIBaeT
aJIrOPUTMBI UX
peanu3anuy;
oripejiesisieT U
OL|eHUBaeT
TpakTHUyecKue
MOC/Ie[ICTBUSI
BO3MO>KHBIX
pelleHui 3ajaun

BBITIOJTHW/I 33/JaHHS1, YBEPEHHO
T10JIb3YeTCsl TEPMUHAMU U
OTpe/ie/IEHUSIMU, UCITO/Tb3YeT
bopMyIbl 1711 pacueToB, MPU
3aiqure V13 TOruyHo u
apryMeHTUPOBAHHO OTBEYAET
Ha BOTIPOChI; aHA/TU3UPYET
Npo0JIeMHYIO 3a/1auy, BbIJe/sis
ee 6a30BbIe COCTABJISAIOIIHE,
paccMaTpUBaeT BO3MOKHbBIE
BapUAHTBI PeIIeHHS
npo6/IeMHON CUTYyal[uu
(3amaun), pa3pabaTbiBaeT
aJITOPUTMBI UX pean3aliiu;
Oripezie/isieT U OLIeHUBaeT
MPaKTHUECKUe TI0C/Ie/ICTBUSI
BO3MOJKHBIX PeIleHUH 3a/jauu.

3 OIIPEAEJIEHUE PE3YJIBTATA
IMPOMEXYTOUYHOM ATTECTAIIUA

dopMa NMpOMeXYTOUHOM aTTeCTal[du 0 AUCLIUIUIMHE 5K3AMEH.
YK-1. CriocoGeH OCYIIeCTB/IATh KPUTUUECKUM aHa/lu3 TIPOO/IeMHBIX CHUTyalliii Ha OCHOBe

CUCTEMHOT'O TI0JIX0/1a, BbIpa0aThIBaTh CTPATErHIO IeHCTBUM.

3apaHuA 3aKpPbITOr0 THIIA

Bbibepume 00uH npasu/ibHbIll 6apuaHm omeema

1) TepmoAMHaAMHUYECKYI0 CHCTeMYy, KOTOpas He 0OOMeHHBAeTCsi C OKpY)Kamolleid cpejoH

TEHHOTOﬁ, Ha3bIBAKOT...

W30J/IMPOBaHHOMN
3aKphITOU



+aarabaTHOM
3aMKHYTOU

BaAaHI/IH OTKPbITOro THUIIA

ZlonoaHume

2) Teno, ¢ MOMOLIbI KOTOPOr0 TeIJIOBAas 3HEPrusi mnpeBpaljaeTcsi B MeXaHUYeCKYIo,
Ha3bIBaeTcs .
IpasunbHbili omgem: pabouum.

3) JAByxda3Hasa cMech, MPeACTaB/IAIIIAsA C000i Map co B3BelIEHHHIMHM B HeM Kame/lbKaMu
JKU/IKOCTH, Ha3bIBaeTcs HaChII[eHHBIM MapoM.
IpasunbHbili omgem: BAaXKHBIM.

/atime pa3eepHymblil omeem Ha 80nNpoc

3) JaiiTe onpeje/ieHHe MePBOro 3aK0Ha TePMOJUHAMMKHM:
IpasuabHbili omeem: BCe TIOABeJeHHOe K paboyeMy Tesly TeTI0 PacXOAyeTCsl Ha W3MeHeHHe ero
BHYTPEHHel HepruM 1 CcoBepliieHre Pab0oThl PaCIIMPEeHMS.

OIIK-1. CniocobeH CTaBUTh U pelllaTh WH)XXeHePHbIe U HayuyHO-TeXHUYeCKue 3aJjau B cepe cBoeit
npodecCHOHA/NILHOM  eATeIbHOCTA W HOBBIX  MEXAWCLMIIMHAPHBIX  HampaB/ieHUH ¢
VICTI0/Ib30BaHNEM eCTeCTBeHHOHAYYHbIX, MaTeMaTUUeCKUX U TEXHOJIOTUYECKUX MOJIeIei.

3ajiaHus 3aKpbITOro THINA
Bblbepume o0uH npasuibHbIl 6apuaHm omeema

1) ITponecc, HanpaB/1eHHBbIM HA YyMEHbIIIeHUe BJIa)KHOCTH TeJl, Ha3bIBaeTCH...
1. Vcriapenuem
2. BeirapuBanuem
3. Cywkou
4. OxnaxxieHremM
[IpaBuIbHBIM OTBET: 3
3ajaHus OTKPBITOro TUIA

JononHume

2) B u3oxopHOM mnponecce jaB/ieHHe rasa H3MeHsIeTCs NPONOPIHOHA/IBHO €ro
adcosmroTHOM Temmneparype (3akoH Ilapsis).
IpasunbHblli omeem: TIpSIMO

3) I[IepeHoc TensiOTHI 32 CUeT ApPXUMeJ0BOH CH/IbI Ha3bIBAIOT WU eCTeCTBeHHOU
KOHBEKI[HeH.
IpasuabHbili omeem: c80600HOLI.

Hatime pa3zeepHymblli omeem Ha 80npoc

4) TlouemMy B TeIIO0OOMeHHMKAX Yallleé HMCHO/JIb3YIOT NPOTHBOTOUHYH CXeMy ABHIKEHHS
TeIJIOHOCHUTe/IeH?

IpasunbHbili omeem: TIpy 0JUHAKOBBIX TeMIT€PATypax BXOASIINX U BBIXO/SAIINX TEIVIOHOCHUTeIei
riepernazi TeMrepaTyp IMpH MPOTUBOTOUYHOM CxeMe Bcerja Oosibliie, yeM TPU MPSIMOTOUHOW CXeMe.
3HauuT [ Tlepeflaud OAHOTO M TOTO >Ke TerUIOBOrO II0TOKAa IIPH TPOTHBOTOUHOM CXeMme
notpebyeTcst TernI000MeHHUK MeHbIIIeH TIoIa/Iu.



OxkoHuaTeNbHBIE pe3y/bTaThl 00yueHUs (DOPMHPOBAHHS KOMIIETEHIIHI) OIIPe/eIstOTCS
TIOCpPeJICTBOM TiepeBosia 0OasioB, HaOpaHHBIX CTY/EHTOM B IpOLIeCCe OCBOEHHS JUCLIUIUIUHBI, B
OLIeHKM:

— 0a30BBIli  ypOBeHb C(POPMUPOBAHHOCTH KOMITETEHLIMA CUMTAeTCS [OCTUTHYTBIM, €eC/id
pe3y/bTaT 00yJYeHHs] COOTBETCTBYET OIleHKe «yZ0BIeTBOpUTenbHO» (50-64 pelTHHTOBBIX OasiioB);

— TOBBIIIEHHBIN YPOBEHb CHOPMUPOBAHHOCTH KOMITETEHL[UM CUMTAETCS JOCTUTHYTBIM, eC/iv
pe3y/nbTaT OOyueHUs COOTBETCTBYET OIL[eHKaM «Xopolo» (65-85 peWTHHTOBBIX Oa/ioB) U
«0T/IMYHO» (86-100 peHTHHTOBBIX OAsIIOB).

4 TIOPSA/TOK ITPOBE/JIEHNS IIOBTOPHOU
IMPOMEXYTOUYHOM ATTECTAIIA

dopmMa NpoMe)KyTOUHOM aTTeCcTalUy 10 AUCLUIIUHE 5K3AMeH.

@DoHJ, OLIEHOYHBIX CpPeACTB [Ji1 TpPOBeJleHHs IMOBTOPHOW TNPOMEXYTOYHOW aTTecTaluu
(opMupyeTCsl U3 UMc/Ia OLIeHOYHbIX CPeZCTB 10 TeMaM, KOTOpble He OCBOEHBI CTYZeHTOM.

IlpumeuaHue:

[ononHuTenbHbIe KOHTPOJIbHbIE WCTIBITAHUS TIPOBOASATCS ISl CTY/|€HTOB, HaOpaBIIMX MeHee
50 6amnoB (B cooTBeTCTBUM C «[l0I0’KEHNEM O MOAY/TBHO-PEMTHHTOBOM CUCTEME).

Tabmna 9 — Kpurepun oneHKH ¢()OpMHPOBAHHOCTH KOMIETEHI{HH
Kputepuu orieHrBaHus cOpMUPOBAaHHOCTH
KOMITeTeHIIMU (4acTH KOMIEeTeHLIUH)

Ha 6a30BOM ypOBHe
COOTBETCTBYET OLIeHKe
«ypoByieTBopuTenbHO» 50-64% ot
MaKCHMaJibHOro 6asia
N-1ykx.1 AHamu3upyeT TIpoOeMHYIO CUTYal[UIO | BafieeT MaTepuaiom o TemMaM
(3azauy) U BbifiesisieT ee 0a30Bble COCTABJSIIOIIME. | AUCLUIVIMHBI, HO C He3HauuTelbHbIMU
PaccmarpurBaeTr pasnuuHble BapyaHThl DeLIeHUs | TTOTPeLIHOCTSIMU B (dhopMynrpoBKax
nipobieMHON cuTyauuu (3afaun), pa3pabaThiBaeT | ONpeZie/ieHH aHA/IU3UPyeT TIPOOJIEMHYIO
a/ITOPUTMEI X peanusanyu. U-2yk.1 | cuTyanmio (3azady), Bbifiesisisi ee 0a30Bble
Onpefenser W OLeHMBAaeT  MpakTUUeCKHe | COCTaBJISIIOLMe, pacCMaTpyBaeT pas3/dyHble
TOC/Ie/ICTBUSI BO3MOJKHBIX pellleHni 3ajaun. V/I- | BapuaHThI pellieHHsi MPOOIeMHON CUTYal[|uH
lomk1  [eMoHCTpupyeT  3HaHUS ~ OCHOBHBIX | (337lauM); pa3pabaThiBaeT aJrOPUTMBI UX
MOHATUM U (PyHAAMeHTabHBIX 3aKOHOB (DM3WKW, | peanu3aliuu, oOmpejenseT W OLleHUBaeT
NpUMeHsieT METO/bl TEeOpPeTUYeCKOro Y | IpaKTUYeCKHe TIOC/Ae/ICTBUS  BO3MOJKHBIX
9KCIepUMeHTa/IbHOT0 UCCIeloBaHusl (PU3MUeCKUX | pellleHWd 3afjaud; JeMOHCTPUpYeT 3HaHUs
sIB/IeHUM, TIporjecCOB U 00BbeKkToB. WM/I-Sonk.1 | OCHOBHBIX TIOHSTUM U (PyHAaMeHTaIbHbIX
Wcnonb3yeT (U3MKO-MaTeMaTUUeCKU —ammapar | 3aKOHOB ~ (DU3UKH, TIpUMeHsieT  MeTO/bl
/i pa3pabOTKU  TPOCTBIX MaTeMaTUUeCKUX | TeOPEeTUYECKOro M 3KCTIepUMeHTabHOTO
Mo/iesieli SIBJIEHWH, TPOLECCOB M OOBEKTOB TIPU | UCC/eIOBaHUS  (DU3UUYECKUX  SIBJIEHUH,
3a/laHHBIX JOMYLIEHUSIX ¥ OTPAHUUEHUSIX MpoLlecCOB U 0OBEKTOB;  MCIO/b3yeT
¢u3MKo-MaTeMaTUUeCKUd  amnmapaT — Jijist
pa3paboTKKM  TIPOCTBIX ~ MaTeMaTUuecKuX
Mo/iesieli SIBJIeHUH, TPOIeCCOB U 00BEKTOB
rnpu 3a/JaHHbIX JIOMYLIeHUsIX u

OrpaHUYEeHUsIX

Koj 1 HauMeHOBaHMe UHIWKATOPa JOCTHKEHHs
KOMITeTeHLIUU
(4acTH KOMITeTeHLIUM)
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