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INTacnopT ¢)oH/Ja OLIEeHOUHBIX CPeJCTB

Tabmmia 1
Moy dopmMupyemsbie OueHouHbIe
KOMITeTeHL[UU MaTepUa’bl KonuuecTtBo
JVCLIUTUIAHBI
WM UX YaCTU U CpeJiCTBa
TexHuyeckas
TepMOJUHaMUKa
Borpocs! gis 161
orpoca
YK-1. CriocobeH
OCYIIIeCTB/IATb  TIOUCK,
KPUTHUYEeCKUN aHa/iu3 u
cuHTe3  HWH(OpMaIuH,
TIPUMEHSITh  CUCTeMHbIN 3aganus s 100
MOAX0M /ISl pelleHust W13
MOCTaBJ/IEHHBIX 33/1ay.
OIIK-1. CriocobeH
OCHOBBI TEOPHUU TEIIO - U IPUMEHSITH
Maccobmena ecTeCTBeHHOHayuHble U
oO0ITIeMH)KeHePHbIe
3HaHUS, METO/IbI
MaTeMaThU4eCKoro Bornpocsr Ast 30
aHAIM3A u | cobecenoBaHus
MO/le/TUPOBaHUS B
npogecCcroHaIbHOM
JesiTelTlbHOCTH
TeryiosHepretTuyeckye
YCTaHOBKU
Nrorosei Tect 200

M0 JUCLIUIIIUHE




1 OHEHOYHBIE MATEPUAJIbI, HEOBXO/JVNMBbIE
JI/IA OITEHKY 3HAHWI, YMEHU 1 HABBIKOB JIEAATE/IBHOCTHU
B ITPOLIECCE OCBOEHUSA JUCIHUII/INHbI

Tabsmiia 2 — @opMupyeMble KOMIIETEHITUH

Kopg v HauMeHOBaHMe

Koj 1 HauMeHOBaHVe WHAWKATOPa JA0CTHKeHHsI

O11eHOUHbIe

MaTrepuasbl
KOMIETeHL[U! KOMIIeTeHLUM (4aCTH KOMITeTEHLIUN )
Y CpefiCTBa
N-1yk-1 AHanusupyeT 3ajady, BbIAENsIs ee

YK-1. CriocobeH | 6a30BbIe COCTaBJISIOIIHE, ocyiecTBsieT | Borpocsr ayist
OCYLL[eCTBJ/ISITh TOMCK, | JeKOMIIO3ULMIO 3a/lauu. ornpoca
Kputhuueckuii aHamu3 U | U[1-2yk.1 HaxoguT v KpuTudecku aHanusupyet | 3aganus ajas M/13
CUHTe3 vHbopmalmy, | tHGopMaluo, HeoOXOoAUMYIO [jis  pelieHUs | Borpocs! st
MPUMEHATh  CHUCTEMHBbIM | TIOCTaB/I€HHOM 3a/jauu. cobeceoBaHUs
noaxon ans  pemienus | 1-3yk-1 PaccMaTpuBaeT BO3MOsKHbIe BapyuaHThI | VITOTOBBIHN TeCT Mo
TOCTaB/IEHHBIX 3a/au. pellleHUs 3a[jauM, OLleHMBasi UX JOCTOMHCTBA U | JUCLIUILIMHE

HeJJOCTaTKH.

OIIK-1 CriocobeH
TIPUMEHSTh
eCTeCTBEeHHOHAyUHble U
o011[eMHKeHepHbIe
3HaHW, METO/IbI
MaTeMaTU4YeCKOro
aHa/M3a U
MO/Ie/TAPOBaHKS B
ripodecCcroOHaNbHOM

AedaTe/IbHOCTU

N-1lonk-1 Wcnons3yeT
ecTeCTBeHHOHay4Hble U OOIIleMH)KeHepHbIe
3HaHUS, METOZIbl MaTeMaTUUeCKOTO aHaIn3a
U MOZIeJTUPOBAHUS [l peIIeHusl 3afau B
npoecCUOHaTBLHOM /1esITeTIbHOCTU

Bompocs! gist
orpoca

3apanud anig U3
Bomnpoce! gyis
cobece1oBaHUS
WTtorosebiii TeCT
T10 AUCLTUTIIIMHE




OueHOuHbIe MaTepUasibl U CPe/CTBA /ISl NPOBEPKU
copMHPOBaHHOCTU KOMIIETeHI[AMN

Mopynb 1 - TexHuueckas TepMOJUHAMHKA

Bonipocsl s cobecejoBaHUSA
1. XapakTepucTHKa OCHOBHBIX TTapaMeTpPOB COCTOSIHUSI Ta3000pa3HbIX Tell.
2. Ananu3s ypaBHeHus1 KiarneiipoHa-MeHzeneeBa sl iealbHOIO Ta3a.
3. OCHOBHbIE TIOHSITUSI TEXHUUECKOW TepMOJAWHAMUKU (2Heprus, TeryioTa, paborta,
TepMOJUHaMHUuUecKasl ChicTeMa, pabouee Teso).
4. OcHOBHBIe TpeOOBaHUS K pabouemy Tey TepMOAUHAMUYECKOU CHCTEMBI.
5. Teryi0eMKOCTb Ta30B, BU/IbI TEIJIOEMKOCTH, YPAaBHEHUS CBSI3U MeXX/y Pa3/IMUYHbIMU
BUIAMU TeIJI0EMKOCTH.
6. 'a3oBasi cmecb. Crioco6bI 3a/jaHKsI ra30BOM CMeCH.
7. ITepBbIi 3aKOH TepMOJYHAMUKU. BbIBOA, OPMBI 3anuCHy.
8. BHyTpeHHsIS 3Heprusi U SHTA/IbIIUS ra3a (XapakTepuCTHKa MapamMeTpOB U CBS3b
MeXXly HUMH).
9. CpaBHUTE/BHBINM aHa/IN3 W300apHOTO U aZinabaTHOTO MPOLIeCCOB.
10. CpaBHUTE/BbHBIM aHAIN3 U30TEPMUYECKOT0 M U30XOPHOT'O MPOLIECCOB.
11. I'padmueckuii aHanM3 NOJUTPOIHBIX MporieccoB B PV u TS nuarpammax.
12. Ilukn KapHo. IlonyueHve u aHamv3 ypaBHeHus Tepmuueckoro KII uwmkia
KapHo.
13.AHanus Teopetyeckux LUKI0B OTTO U [Jusens.
14.AHanu3 TeopeTUYeCKOro IMKJIa COBpeMeHHOro ausens (Uukn TpuHkiepa-
Cabat»).
15.Anam3 uknoB ['TY (ra30TypOMHHBIX YCTAaHOBOK).
16.[Juarpamma rapoo6pa3oBanusi (P,V -KoopAuHaThHI).
17. Ouarpamma hs st BoAstHOrO rapa (Lie/ib ¥ TIPUHLMIT IOCTPOEHHUS]).
18. Anamu3 1ukna Penkuna st BogasHoro mapa (ITICY). Crioco6s! noBbiiieHus KIT/]
NapOCUJIOBBIX YCTaHOBOK.
19. OcHOBHBbIE XapaKTePUCTUKU BJIAaXKHOT'O BO3JyXa.
20. Hd - anarpamma A1 BIa>KHOTO Bo3/yxa. Haxosk/jeHre TOUKU pOChI.

Bormpocs! A1 yCTHOr0 onpoca
Tema 1 (YpaBHeHUsI COCTOSIHUSA)
Ne 1 3amuiuure ypaBHeHUe COCTOSAHMA Mg 1 Kr ujeansHoro rasa. lloscHure
BXOZALMe B Her'0 BeJIMUMHBI, YKaKUTe UX eJUHULIbI U3MepeHUsl.
Ne 2 3amuiuure ypaBHeHHe cocTossHUs Ayt 1 Kmosia upeasnbHoro rasa. IlosicHure
BXOZALMe B Her'0 BeJIMUMHBI, YKaKUTe UX eJUHULIbI U3MepeHUsl.
Ne 3 3anmuivre ypaBHeHUe COCTOSIHUA [/ TIPOM3BOJIbHOIO KOJIMUeCTBa UeajbHOIo
rasa. [losscHuTe BXozsI1e B Hero BeJIMUMHBI, YKaXKUTe UX eJUHULIbI U3MepPeHUs.
Ne 4 3armuiuTe, Kak B3aMMOCBsI3aHbl MeXAy C000OW  yHUBepcaibHasi U
VIH[MBU/lya/IbHas Ta30Bble TTIOCTOSTHHbIE? YKaXKUTe UX eJUHULIbI U3MepeHUs
Ne 5 Urto Takoe mapaMeTpbl COCTOSHUSA? YKa)KUTe OCHOBHbIEe TepMHUUecKue
rapaMeTpbl COCTOSTHUS, X 0003HaUeHre U eJUHULbI U3MepeHusl.



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

Ne 7 Uto Ha3bIBaeTcst cMechio ra3oB? Kakue criocoObl 3a7laHusI COCTaBa CMECU BEI
3HaeTte?

Ne 8 3amuimrTe ypaBHeHUMe COCTOSIHMSL [ 1 KU WZeaJbHO-ra30BOM CMeCH.
[TosicHUTe BXOASI[MEe B HEr'O BeJIMUKHbI, YKa)KUTE UX eUHULIbI U3MePeHUs.

Ne 9 Kak ompefenuTb ra3oByr0 TMOCTOSHHYIO CMeCH ra3oB, eC/id CMeChb 3a/iaHa
MacCCOBbIMU J0/1IAMU? OTBeT MOSICHUTB.

Ne 10 Kak orpefenunTs rasoByr0 IIOCTOSIHHYKO CMeCH Tra3oB, eC/ii CMeCh 3ajjaHa
00beMHBIMH f0/IIMH? OTBET HOSICHUTD.

Ne 11 Uto Takoe IJIOTHOCTb rasa? 3alulliTe ypaBHEHUe COCTOSIHUA Mg 1 KU
YJlea/IbHOI'O rasa yepe3 [VIOTHOCT.

Ne 12 UTo Ha3biBaeTcsd TepMOJAUHAMUYECKUM I[POLeCcCOM? [Tepeunciure
V3BeCTHbIe BaM TepMOJWHaMUUeCKUe MPOLIeCChl U 3arlUIlInTe UX YPaBHEHUS.

Ne 13 Kakoii TepMoJuHaMHUeCKW TIpollecC Ha3biBaeTcsi H300apHBIM? Kak ero
MO>KHO 1M300pa3uth B PV- fuarpamme?

Ne 14 Kakoli TepMOJVHaMUYeCKUW TMPOLIeCC Ha3bIBaeTcsl U30XOpHbIM? Kak ero
MO>KHO M300pa3uTh B PV- fuarpamme?

Ne 15 Kakol TepMOAMHaMUUeCKHN MPOL[eCC Ha3bIBaeTCsl U30TePMUUECKHMM U Kak OH
n3obpakaetcst B PV- quarpamme?

Ne 16 OrpegenuTe ra3oBbie MOCTOsSIHHBIE A/s1 okucy yriaepoga (CO) 1 yriaeKucioro
raza (CO»)

Ne 17 BBeauTe TOHSITHE V/€BHOTO OObEM ra3a M ITIOKa)KHTe, KaK MOJKHO €ro
orpezenuTh [PU U3BeCTHBIX JaBJIeHUH U TeMIlepaType rasa.

Tema 2 (TenI0eMKOCTb)

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

Ne 2 [laiiTe ompejesieHrde MOJIbHOH TETUIOEMKOCTH, ee 00O3HAueHWe W eJUHUI[BI
n3MepeHus. Kak B3aMMOCBsI3aHbl MOJIbHAsi U MacCOBasi TeIJIOEMKOCTU?

Ne 3 [aiiTe oripesieneHre 00BEMHOMN TeIJIOEMKOCTH, ee 000O3HaueHHe U eIUHUIIbI
n3Mepenus. Kak B3auMoCBs3aHbl 00beMHast U MaCCOBasi TETIJIOEMKOCTH?

Ne 4 [laiiTe oripejesieHMe MacCOBOHM TeIJIOEMKOCTH, ee 0003HaueHWe U eAUHUIIBI
n3Mepenus. Kak B3auMocCBsi3aHbl MaccoBasi U 00beMHasi TeryIoeMKOCTH ?

Ne 5 3amuminuTe ypaBHeHHe Maiiepa fjii MOJIBHBIX TerjioeMKocTei. OObscHUTe
BXOZSLLME B HETO BeJIMUMHBI U YKAXKUTe WX eJUHULIbI NU3MepeHUsl.

Ne 6 3amminuTe ypaBHeHWe Maiiepa /Jii MaCCOBBIX TeIryloeMKOCTeld. OObsicHUTe
BXOZSLLME B HETO BeJIMUMHBI U YKaXKUTe WX eJUHULIbI NU3MepeHUsl.

Ne 7 OObsicHUTe, TIOUEMY AJisI OAWHAKOBOT'O M3MEeHEeHHsI TemIiepa Typbl 1KT ra3a B
1300apHOM TIpoliecce ¥ U30XOPHOM TpebyeTcst pa3Hoe KOJIMUeCTBO TeTIOThI?

Ne 8 B uem pasHuila MeXXAy UCTUHHOM U Cpe/IHEHN TeTJI0eMKOCTSIMU?

Ne 9 JlokakuTe, uTo OOMbIIIe: MOMBHAS WJIK MacCoBasi TEIIOEMKOCTD i OIHOTO U
TOrO XXe rasa?

Ne 10 3armumiivte u3BecTHbIe BaM dhopMmyJibl /7151 pacueTa TeTIoThl, HeOOXOAUMOM /1151
HarpeBa MPOM3BOJILHOTO KOJIMUeCTBa ra3a B M300apHOM mpotiecce.



Ne 11 3anmmmre u3BecTHble Bam ¢hopmysbl pacueTa TeruiOThbI, HEOOXOAUMOM Jist
Harpesa IpOM3BOJILHOI'O KO/IMYEeCTBa ra3a B U30XOPHOM I1poLiecce.

Ne 12 Kak oripefie/iuTh TeIVIOTY TPA U30XOPHOM HarpeBaHWU WU OXJIaXKAeHUU 1 Kr
rasa?

Ne 13 Kak onpefienvTs TeMIOTy TIpU W300apHOM HarpeBaHWW WM OXJIaXKAeHWHd 1 Kr
rasa?

Nel4 Kak oripefie/iuTh TeIIOTy, HeOOXOAUMYIO ZIJisi HarpeBaHUs WK OXJIaXJeHus V
M°> ra3a B ©30XOPHOM IIpoLjecce?

Nel5 Kak ompefieUTh TerioTy, Heo6Xo[uMYI0 [JjIsi HarpeBaHusl WK OXJiaxkaeHuss V
M°> rasa B ©300apHOM I1poiiecce?

Ne 16 Kak ompezesnisieTcss 00beMHasi TETZIOEMKOCTb CMECH H/leaTbHbIX Ta30B?

Ne 17 Kak oripeziesisieTcsi MacCoBasi TeIJIOEMKOCTb CMeCH UZiea/IbHbIX Ta30B?

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

Tema 3 (TiepBbIM 3aKOH T.J.)

Ne 1 IlepBbIli 3aKOH TePMOJAMHAMUKH (aHA/TUTUUECKOE BbIpakeHue U (hOpMYJIMPOBKA)
IJis amyrabaTHOrO TIporiecca paciivpeHust

Ne 2 TlepBbI 3aKOH TepMOJMHAMMUKU [Jis U30XOPHOTO Mpoljecca (aHaIUTUYeCcKoe
BbIpakeHHe U (POPMY/TMPOBKA)

Ne 3 IlepBblii 3aKOH TepMOJMHAMUKM /151 M300apHOTO Tipoiiecca (aHaIMTUYeCcKoe
BbIpakeHHe U (POPMY/TMPOBKA)

Ne 4 3anuiuuTe BbIpa)KeHUE MEPBOr0 3aKOHA TEPMOJAUHAMUKU [J1s1 U30TePMUYECKOI0
rpoliecca, fiaiite ero (OpMy/MPOBKY.

Ne 5 3anuiuvre aHaIUTUYECKOe BbIpakeHWe 1-ro 3aKOHa TepMOAWHAMHUKHU (ABe
(GhopMbI) U IOSICHUTE BXOZSIINE B HUX BeJIMUMHBI.

Ne 6 B uem pa3Huila mMexay (QyHKOued cocTosHus U (yHKIMel Tipoliecca?
[IpuBeuTe puMepsI.

Ne 7 Kak orpegenuTs HW3MeHeHHWe BHYTDEHHeW 5HepPruM H/leajlbHOro rasa B
pas/IMYHbIX TEPMOJAUHAMUYECKUX TIpoLjeccax?

Ne 8 B yem CyLIHOCTb [1epBOr0O 3aKOHa TePMOJAUHAMUKU?

Ne 9 AHanmuTHMyeckoe BbIpakeHue U (OpMyJMpoOBKa 1-ro 3aKkOHa TepMOAWHAMUKU
(1-s1 dbopma 3amnucu). [TogcHUTE BXOASIIME B BbIpa)KeHHE BEJIMUUHBI.

Nel0 AHamuTHUeCcKoe BbIpaKeHHe M (POPpMyIMpPOBKA 1-ro 3aKOHa TepMOAUHAMUKH
(2-51 bopma 3amnucu). [TogcHUTE BXOASIIME B BbIpa)KeHHE BEJTMUUHBI.

Nell Yro Ha3bIBaeTCsl SHTa/IbIIMeEN pabouero Tesa U Kak OrpefiesisieTcs ee W3MeHeHUe
B Pa3/IMYHbIX TePMOJMHAMUUYECKHUX TIpoLieccax?

No 12 3anuuure Bblpa)keHuMe 1-ro 3aKOHa TePMOJVHAMUKU [JI1s1 TTOJIUTPOITHOTO
ripoliecca v fjaiite ero -opMy/UpOBKY.

Ne 13 Kak ompegensiercs paboTta paciivpeHusi (OKatvs) B TePMOAMHAMUUECKOM
ripoijecce (aHaJUTAYECKHU U Tpapruuecku)?

Ne 14 Kak ormpefensieTcs TeryioTa (aHaJUTAYeCKU U rpaduuecky) B TIPOU3BOJILHOM
TepMOJAUHaMUYeCKOM mporecce?

Ne 15 IMokaxkuTe, BO CKOJBKO pa3 (/51 /i'060ro TepMoJrHaMHAYeCKOro Iipoliecca)
M3MeHeHre SHTa/blIuM UjeanbHOro ra3a 0osbllie, ueM HW3MeHeHUe ero BHyTpeHHel
SHEepIuu.



Ne 16 Kakasi cBsi3b MeXKJy HM3MeHeHHeM SHTPOIMK pabouero Tesia ¥ KOTUUECTBOM
No/iBeJJeHHOW (OTBeJIeHHOM) TeIJIOThl B MPOU3BO/ILHOM TpoLiecce?

Nel7 [TepBbIM 3aKOH TepMOJWHAMHUKUA (@HA/JIUTUYECKOE BBIDAKEHWE U
dbopmynMpoBKa) AJisi afrabaTHOTO TpoLiecca CoKaTHsl.
Tema 4 (ITpowieccer)

Nol TIIpu Kakux 4yaCTHBIX 3HAUEHHUSX [0Kas3aress IMOJIMTPOIbBI NI UMEKT MeCTO
OCHOBHbIE TepMOJMHaMUuecKue Tipolecchi? 3o0pa3urte 3Tu mpoiecckl B PV-
farpaMmme.

No2 Ilpy KakuvX YaCTHbIX 3HAUEHWAX I[I0KaszaTess IOJUTPOILI N MMEKT MeCTO
OCHOBHBIE TepMOJMHAaMUUeCKHe mpoijeccel? M306pa3ute 3ty mpoiiecchl B TS-
fiarpaMmme.

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 M TOJIMTPOITHOM IpoLieccax?

No5 Kak paccuvTaTh U3MEHeHUe SHTPOIUM B M3BEeCTHbIX BaM TepMojvHamMuueCKrUx
riporjeccax?

Ne6 TlokakuTe, KakK aHaJIUTHUYECKU U rpaduueckd OrpefessieTcss TeryioTa B
1300apHOM U W30XOPHOM TIpoIjeccax?

No7 Tloka)kuTe, KaK aHaJIUTAYECKH W TrpaduuecKd MOKHO OIpeJeNUTh paboTy B
M30XOPDHOM U aguabaTHOM Mpoiieccax?

Ne8 TIpoBeguTe aHamu3 n3obapHoro mporjecca. [IpeacraBbTe 3TOT Tpoiiecc B PV-u
TS-guarpammax.

No9 IIpoBepute aHamvM3 U30XOPHOTO IpoLecca. IIpexcrasbTe 3TOT Mporecc B PV-
v TS-puarpammax.

No10 IIpoBeguTe aHanmu3 U30TepMUUECKOro TpoLecca. IIpencraBbTe 3TOT mpoLecc B
PV-u TS-guarpammax.

Nel1 ITpoBemuTe aHamu3 aguabatHoro mpoijecca. IlpezscraBbTe 3TOT Tpoijecc B PV-
v TS-guarpammax.

Nel2 TlokakuTe, KaK MOYKHO pacCuuTaThb KOJWYECTBO TIOZBEeJEeHHON Ter/ioThl BO
BCEX U3BECTHBIX BaM TepMoArHaMUueCKUX TpoLeccax.

Nel3  ITokaxkuTe, Kak oIlpefesisieTcsl U3MeHeHUe SHTa/IbIIMU WJieaslbHOro rasa BO
BCEX U3BECTHbIX BaM TepMoAMHaMHUuyeCKUX TpoLjeccax.

Nel4 TlokakuTe, Kak OMpeesieTCsi U3MeHeHHe BHYTPEeHHeU SHepPruM W7eaabHOro
ras3a BO BCeX U3BeCTHbIX BaMm TepmoaMHamMuUueCcKrx IpoLieccax.

Nel5 TlokakuTe, KakouW TepMOAWHAMHUUYECKHWW TIpolleCcC HMeeT MeCTO, eC/v
TIOKa3aTesIb MOAUTPOorkl N=1. /laliTe aHa/M3 3TOro mpoijecca, u300pas3ute ero B PV-u
TS-guarpammax.

Nel6 TIlokakuTe, KakouW TepMOAWHAMWUYECKHWW TIpolleCC HMeeT MeCTO, ecC/u
ToKa3aTesib roauTpornbl n=0. /laiiTe aHa/M3 3TOro Tpoijecca, u300pa3ute ero B PV-u
TS-puarpammax.

Nel7 ITokakuTe, KaKou TepMOAMHaAMUUeCKHH MpollecC MMeeT MeCTO TpH MoKa3aTtesie
MO/ITPOMBI N= oo . JlaliTe aHa/MW3 3TOro mpoijecca, u3obpasute ero B PV- u TS-
fiarpamMmmax.



No18 ITokakuTe, KaK pacCUMTHIBAeTCSl U3MEHeHWe SHTa/bIIMM H/eaJbHOro rasa B
M30TEepMUYECKOM U afiiabaTHOM TIpoijeccax?

Ne19 TIokaxkuTe , KAKOM TePMOJAUHAMHAUYECKUM TIPOLIeCC MMeeT MeCTO MpU MoKa3aresie
TIOJTUTPOIIbI

n=k. [JaiiTe aHa/iu3 3TOrO0 Mpotiecca u n3obpasute ero B PV- u TS-auarpammax.
Tema 5 (BozsiHOM map)

Noel KakOBO COOTHOLLIeHMEe TemrepaTyp Yy B/IaXKHOTO U CYXOro HacChILeHHOrO rapa
IIpY OVHAKOBOM /IaBJIeHUU?

Ne2 Uto Gosibllie: ye/nbHBIM 00BEM CyXOTO HaCBIIIEHHOTO Tapa WA TeperpeToro
TIPY OJMHAKOBOM JiaBieHuu? [TokaxkuTe 3T0 B y100HOM /151 Bac guarpamme.

Ne3 Yto Takoe Tersiota mapoobpa3oBaHUs U KaK OHA 3aBUCHUT OT JlaBJIeHUs ?

Ne4 Kak paccuuTaTh TeryioTy, 3aTPaueHHYI0 Ha IMOoA0rpeB 1Kr BOAbI OT TeMIlepaTyphbl
t1 fo Temnepatypsl t2 ?

No5 Kak oripezieiuThb TerioTy, 3aTPAYeHHYI0 Ha IeperpeB 1Kr CyXoro HacChIL[eHHOT O
riapa pu NOoCTOSIHHOM [laBJIeHUHN?

Ne6 MoryT /v uMeTb OJIMHAKOBbIe TlapaMeTphbl COCTOSIHUSI KUIISIasi BoJa U CyXOu
HaCBIII[eHHBIN Tap B TIpoljecce rmapoobpa3oBanus? Ha3oBuTe Ux.

Neo7 Kak orpezie/TuTh TeIIOTy TTapoobpa3oBaHusl aHAIMTUUECKU U rpaduuecky B hs-
Avarpamme’?

Ne8 Uto GoJibllie: TemMriepaTypa B/IaXXKHOTO WM CYyXOTo rapa IMpU OJJUHAKOBOM Y HUX
JlaB/IeHUN?

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

Ne10 Kakou nmap Ha3bIBaeTCsl TleperpeTbiM M Kak OMpeAenThb TeII0Ty, 3aTpaueHHYH0
Ha ero reperpes?

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

Nel2 Kak MOXXHO OIpefeuTh SHTa/JbIIUK BO/bI, €C/IM M3BECTHa ee TemMrieparypa?
YKakuTe u3BecTHble BaM criocoOb!.

Nel3 Kak MOXXHO oOmpeje/iTb 3HTAa/bIMI0 BJIAXKHOIO Mapa? YKaKuTe W3BeCTHbIe
Bam crioco0sr.

Nel4 Kakoii Tmpoliecc Ha3bIBaeTCsl IpolieccoM TapoobOpa3oBanus? Ilpu Kakoi
Temriepatype HauMHaeTCst 3TOT MPoLecc?

Nel5 Kakou map Ha3sbiBaeTcsi meperpetbiM? [loka)kuTe, KaK MOXKHO OIpeZeUThb ero
riapameTphbI?

Nol6 B ueMm oT/iMuMe CyXOro ¥ BJI&KHOT'O HACBILEHHOro rapa? HaszoBure, kakue
riapamMeTphl Y HUX OJJMHAKOBbIe, a KaKue pasHble.

Nel7. TlokaxkuTe B hs-guarpamme  Bce u3BeCcTHble Bam TepmojnHamMuuecKue
TMPOLIECChI, B KOTOPBIX MOXKHO U3 CyXOro napa MoJiy4uTb MeperpeThIy.

Ne18 Yto Ha3biBaeTCs CTerneHb0 CYXOCTH Mapa U CTeleHblo ero Bjaa)KHOCTU? Kak 1o
CTereHu CYXOCTHU MOJKHO OIpeie/IUTh COCTOsiHUe Tapa?

®oHJ TECTOBBIX 3afjaHUH /1A TeKYIlero KOHTPO/IsA 3HAHUM 10 MOAYJ/TI0

Bbibepume o0uH npaguabHbIll 8apuaHm omeema



TepMoUHAMUYECKYIO CHUCTeMY, KOTOpas He OOMeHMBaeTCsi C OKDY’Karollell cpeJjol TeryioToH,
Ha3bIBaOT. ..

130/TMPOBaHHOU

3aKpbITOU

+aguabaTHOM

3aMKHYTOMN

YpaBHeHHe COCTOSIHUS UZeabHOrO rasa. ..

CTIpaBe//IMBO [JIsI TF0OO0M TePMOAMHAMUUECKON CUCTEMBI
+CripaBeJ/IMBO [1J151 PABHOBECHOM T€PMOJMHAMUUECKOW CHUCTEeMBbI
CIpaBe//IMBO [/151 pABHOBEPOSITHOW TePMOJVUHAMUUECKON CUCTEMBI
CripaBe//INBO [/ PABHOBECHOW TEPMUUECKOW CHUCTEMBbI

Maccy rasa, 3aK/IFOUEHHOTO B eZIMHUILe 00beMa, Ha3bIBAIOT ...
yZAe/bHbIM BECOM

yZAeJbHOU TJIOTHOCTBIO

+T1I/IOTHOCTBIO

BECOM

M306bITOUHOE /1aB/IeHNe — 3TO. ..

+Pa3HOCTb MEX/y abCO/IFOTHBIM UM aTMOC(HEePHBIM JJaB/IeHHeM
abCoJI0THOE ZIaB/IeHKHEe, KOTOPOe 0oJbilie aTMOChepHOro
JIOTI0/THEHWe aTMOC(epHOT0 AaBJieHHs 10 abCOMIOTHOTO
OGapoMeTpHUUecKoe JjaBeHHe

KakvmMu rnapameTpamu XapakTepu3yrTCsl HOpMaJibHbie YC/I0BUS?
P=1armm; T=273 K

P=1bap; T=0K

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

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

B cucreme CU pfaBnenue nsmepsiercs. ..
B [PKOYJISIX

B atMoc(epax

B Oapax

+B rackassix

YpaBHeHUe COCTOSIHUA /I 1 KT 1/lealbHOro rasa. ..
pV=mRT

p=RT

pVu =RyT

+pv =RT

YKakuTe pa3MepHOCTb YHUBePCa/IbHOW ra30BOM MOCTOSIHHOM
Ix/( kr-K)

K/>K/KMOJIb

KI'/KMOJIb

+I1x /(kmoub-K)

YKakuTe pasMepHOCTb UHAUBHUAYaTbHOM ra30BOM MOCTOSSHHON
+1x/( kr-K)
K/>K/KMOJIb



KI'/KMOJIb
Ik /(kmonb-K)

YpaBHeHUe COCTOSTHUSA /1JI1 IPOM3BO/IBHOIO KO/IMUEeCTBa U/iealbHOro rasa
+pV= mRT

pVy =R,T

p = pRT

pv =RT

Uemy paBHa rasoBas MOCTOsIHHasi BO3ayxa?
29 k/Ioc/ke'K

287 k/Inc/ke'K

8314 Tc/ke'K

+287 [c/ke'K

@du3nyecKu CMbIC/T YHUBEpPCalbHOM ra3oBoM noctossHHoM (Rp)?

+ paboTa oIHOr0 KM/IOMOJIS Ta3a Ipyu M300apHOM HarpeBe Ha OJIH TPajycC
paboTa ofHOTO KH/I0rpamMMa rasa rnpy u306apHOM HarpeBe Ha OJMH Ipazyc
Tersio HeobxoKMoe [/ 1300apHOro HarpeBa KMJIOMOJIsI Ta3a Ha OJUH Tpajyc
Teryio HeobxoaruMoe 1t n300apHoro HarpeBa 1 kr Ha 1 K

Kakoe ypaBHeHHe MO>KHO TPUMEHUTh [IjIsl OTIpe/ie/IeHHs] KOJIMUeCTBa TeII0Thl, HEOOXOAMMOM [Ist
HarpeBaHWsi m K2 rasa orT t; [0 t» B ripouecce p = const?

Q = Viuucp (2 —t1)

Q= pcp(t2—t1)

tQ=mcp(tz—t1)

Q=Vucp(tz—t1)

Kakoe ypaBHeHHe MOXXHO MPUMEHUTH [iIsl OTIpeZie/ieHus1 KOMMYeCTBa TelyIoThl, HeoOX0qUMOM AJIst
HarpeBaHust V m3rasa ot t; 7o t> ipu v = const?

Q= pey (2—t1)

Q=Vy ey (t2—t1)

Q=mcv(t2—t1)

+Q=Vycy(tz2—t1)

Yucsio cremeHeit cBOOO/IbI 2-X aTOMHOTO Tra3a ...

6

+5

3

2

Kakoe ypaBHeHHe MO>KHO TIPUMEHUTH [I7Isl OTIpe/ie/IeHrsT KOJIMUeCTBa TeryIoThl, HEOOXOAMMOM [iIst
HarpeBaHus 1 KT Ta3a OT t; [0 t> B afiabaTHOM Tiporiecce?

+q=0

q=cn(tz2—1t1)
q= cv(t2—t1)
q=cp(tz2—t1)

Kakoe ypaBHeHHe MO>KHO TPUMEHUTb [IJIsl OTIpe/ie/ieHrsl KOJInyeCcTBa TeryioThl, HeOOXOAUMOM [iIst
HarpeBaHus 1 Kr rasa oT t; [0 t2 B ©300apHOM TIporjecce?

q = pey (2—t1)

q=cn(t2—t1)

q=cv(t2—t1)



tq=cp(t2—t1)

Kakoe 13 BbIpa’KeHU He SIB/IsIeTCSl ypaBHeHHeM MepBoro 3aKoHa TepMOAMHAMUKA
dg=du+ pdv

+dg =c,dt+vdp

dg=dh—vdp

dg=c,dT + pdv

Kakoe 13 BblpakeHUH SIB/ISIeTCS] ypaBHEHHEM 1epBOro 3aKOHa TepMOJUHAMUKH /151
HU30TepMHUYeCKOro rporecca?

dg=du+ pdv
dg=du

+dq = pdv
dg=dh—-vdp

Kakoe 13 BblpakeHH SIB/ISIeTCS] ypaBHEHUEM I1epPBOro 3aKOHa TePMO/JMHAMUKU /111 ©30XOPHOI'0
rporiecca?

dg=du+ pdv
+dg =du
dg=dh—-vdp

dg=c,dT + pdv

Kakoe 13 BbIpa)KeHHH SIB/ISIETCSI YPAaBHEHWEM I1ePBOT0 3aKOHA TePMOAWHAMUKH /17151 1300apHOTro
riporiecca?

dq =du+vdp
+dg =dh
dg=dh—-vdp
dg=du

YKakuTe TpoLiecc, Mpy KOTOPOM BCe TIOZIBOIMMOE TeTUIO TPeBpaIliaeTcst B paboTy
azabaTHRIN

HM30XOPHbIN

+U130TepMUYeCcKui

1300apHbIT

B KakoM (13 yKa3aHHBIX) MPOIL[ECCOB TI0/IBOIUMOE TETI0 PaCXO/IyeTCsl Ha yBeJIMUeHe BHyTpeHHeH
SHepryu U CoBepllieHue BHellIHel paboThI?

azrabaTHBIHA

V30TepMUYECKHN

+ n300apHBIN

130XOPHbIM

I/I30X0prIM SABJIAETCH ITIponecc...



1
2
+3
4

V1300apHBIM SIB/II€TCS TIPOLIECC. ..

T

W N -

W30TepMuueckyM sIB/sIETCS MpoLiecc. ..

T

B~ W

AjrabaTHBIM SIBJISIETCS TIPOI[ECC. ..



1
+2
3
4

Kakue cBefieHusi o ripotiecce 1-2 He COOTBETCTBYIOT [1eHiCTBUTEILHOCTU?

pA 2

—» V

JlaBJIeHUE yBeJINUYUBAETCS
+ra3 cokuMaeTcs

TeIUI0 IIOABOAUTCS
pabora [l =0

YKaxure B rpoijecce 1-2 xapaktep TerioooMeHa
P 4

20— ]

+Terio OTBOAUTCS

riporjecc uziet 6e3 TeruiooOMeHa

rpaduK He TI03BOJISIET OTMPE/e/UTh XapakTep TeriooboMeHa
TETIO TTO/IBO/IUTCS

Kakue cBefieHus o mpouecce 1-2 He COOTBETCTBYHOT JeUCTBUTETbHOCTU?

P




TeIy10 OTBOJUTCS

TeMIlepaTypa YU BHYTPeHHsIsl SHepIrusi yMeHbIatTCs
pabota I= 0

+ra3 pacmpseTcs

YKakuTe, Kak nu3MeHsiercsi 00beM B rporjecce 1-2, n3obpakeHHOM B T—s KOop/iMHaTax

Ta 1

!

2

»S

00BeM yMeHbIIIaeTCst

00beM 0CTaeTCst TOCTOSTHHBIM

+00beM yBeTMUHBaAETCS

JyriarpamMMa He TI03BOJISIET OTIPe/ie/TUTh XapakTep U3MeHeHUs: 00bema

Kak 6yzet nu3MeHsITbCsI BHyTPeHHsIs SHeprusi ra3a B npotiecce 1-2 B T-S KoopAuHarTax?

Ta 1
|
2
0 > S

BHYTPEHHSISI SHeprus pacTeT

BHYTPEHHSIs1 SHEPTUsl [IOCTOSTHHA

+BHYTPEHHsIs1 SHepPrysi yMeHbIlaeTCs

Jiyarpamma He JjaeT JOCTaTOUHBIX JJAHHbIX /ISl OTBeTa

YKakuTe, Kak u3MeHsieTcsi 00beM B riporjecce 1-2, n3obpakeHHoM B T—S KoopiuHaTax?

Ta

00BeM yMEeHBITIaeTCst

00beM 0CTaeTCst TOCTOSTHHBIM

+00beM yBeTMUHBAETCS

JviarpamMMa He T03BOJISIET OTPee/IUTh XapaKTep U3MeHeHus 00beMa

YKa)KuTe Ha ;MarpaMme B KooprHaTax T—S azuvabaTHBIN TTpoLjecc



T A
S 4
1 3
2
» S

+mponecc 1-2

niporjecc 1-3

npouecc 1-4

nporecc 1-5

YKakuTe Ha iMarpaMmme B KoopAuHaTax T—S n3o0apHbIii poLiecc

T A
> 4
1 3
2
» S

nporecc 1-2

niporiecc 1-3

+nponecc 1-4

niporiecc 1-5

151 Kakoro mpotriecca CripaBe/i/ivBo BbIpaykeHue dh=c p dt»

P4 1
B

n=1

A C

[ riporiecca 1-A
J1s1 riponecca 1-B
I riporjecca 1-C
+771s1 mroboro Tpoijecca

J1151 Kakoro mporecca crpaBeAMeo Beipaxenue du = C, dt ?



A
» V

+1y1s1 mroOoTo TIpoLjecca
[ Tiponecca 1-A
[t ipojecca 1-C
I ripoLjecca 1-B

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

T

q=-—A4u
+1 = —-Au
[ = Au
qg=1

11 ©30XOPHOT O IpoLiecca rnokasaTesb ITOUTPOIIbI N:
paBeH 1

paBeH 0

paBeH k

+ paBeH t+ ©

st m306apHOTO TIpoljecca ToKa3aTesb IMOJUTPOTIHI N:
paBeH 1

+ paBeH 0

paBeH k

paBeH * o

[111 ©30TepMHUeCKOro nporecca rnokasaresb I[TOJUTPOIIbI 1:
+ paseH 1

paseH 0

paBeH k

paBeH * o

st aqabaTHOTro Mporjecca 1Mmoka3aresib TOUTPOIIB 1:
paBeH 1

paseH 0

+ paBeH k

paBeH * oo



K ¢yHKIMY cOCTOSIHMS HEe OTHOCUTCSI:
JlaBjieHue

SHTa/bIUSA

TemriepaTypa

+TeruioTa

K dbyHKIMM COCTOSIHYSI He OTHOCUTCSI:
JlaB/ieHHe

TemIiepaTypa

+paboTa

SHTA/BIUS

PaGoty paciiipeHus B ©300apHOM IPOLIECCe PACCUUTHIBAIOT 110 YPABHEHHMIO:
+L = p(V2—V1)

L =0

L =pV-In(V2/V1)

1
L= E(plvl —p2V2)

PaboTy paciimpeHus: B ©30TEPMUYECKOM ITPOLIECCe PACCUMTBIBAIOT 110 YPAaBHEHHMIO:
L=p(V2-V1)

L =0

+L = pV-In( V2/V1)

1
L= E(pﬂ/l —p2V2)

Paboty pacivpeHusi B aiiabaTHOM ITpOLieCce paCCUMTHIBAIOT 10 YPaBHEHHUIO:

L =mR(T>—-Ti)
L =0
L = mRT- ll’l( V> /V1)

=B T
—k_l(l— 2)

[lpy OJWHAKOBOM H3MeHeHMM oObema ra3a Haubosbilas paboTa pacIIMpeHHs COBEpIIAeTCS B
Triporiecce:

+u300apHOM

W30TEePMHUUECKOM

anrabaTHOM

TIO/TUTPOITHOM

N3meHeHue y/ie/IbHOM SHTPOIWY B MOJIUTPOITHOM Mpoljecce:

2
As=r¢c,Iln—
) T

+A In 2=
s=c,In—
T T:I.

TE
As =c,In—
L

As=10



Tepmuueckuii KIT/I LiMK/a TernjioBoOro AByraTesisi

Iy

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

Tepmuueckny KIT/J nukna KapHo 3aBUCHT TOMBKO OT
abcomoTHOM TeMIiepaTyphbl TOpsiuero NCTOUHUKA

¢bu3nyecKrx cBOWCTB pabouero Tesa

abCOMIOTHBIX [JaB/IeHNH TOPSiUero ¥ X0A0AHOT0 UCTOYHUKOB
+a0COMIOTHBIX TEMITEPATyp TOPSYEro 1 X0JI0JHOT0 UCTOYHHUKOB

OrtHotleHre paboThl, TPOU3BEIEHHON JBUraTeIeM 3a LUK/, K KOJIMUeCTBY TeIIOThI, I0/[Be/IeHHOM
B 9TOM L[MKJIe OT TOpsSiuero MCTOYHUKA, Ha3bIBaeTCs

KO3 PULIMEHTOM HCII0/Ib30BaHUsI TeII0ThI

Ko3(dduimeHTOM TpaHc(opMaliy TeTIOThI

+tepmuyeckuM KII/I nykna

X0JIOAUIBbHBIM KO3(DPUI[eHTOM

[Touemy 1k KapHO Ha3bIBalOT LIUKJ/IOM HeabHOM TeIJI0BOW MalllVHbI?

MallvHa, paboTaroiijasi 1o UKy KapHo, He 3arpsi3HsieT OKPY>KaloIIyi0 Cpeay

+1mkn KapHo oOecrieuriBaeT HauBbICiui Tepmuueckuii KIT/I mpu 3aslaHHBIX TemriepaTypax
MO/BOJa ¥ OTBOJA TEIJIOThI

TIpU CoBepIlieHUH 1MK/1a KapHo mapameTpsl paboyero Tesia BO3BPAIalOTCS K UCXOJHBIM 3HAUEHUSIM
MallliHa, paboTaroiiias 1o UKy KapHo, iMeeT HauMeHbIlIMe MacCy U rabapuThl

Kakoii LUK/ peann3yeTcs B 0EH3UHOBBIX JJBUTATEJISAX?
LIMKJ/I CO CMEeLIaHHbIM MOJBO/OM TeIJIOThI

uuKn [usens

uka Kapro

+uuki OTTo

Lukn knaccuueckui [usens — 3To. ..

LIMKJI CO CMeIIaHHbIM MO/BO/IOM TEeIJIOThI
+1[MKJI C TIOZBO/IOM TEIJIOTHI [IPU p = const
LIMKJI C TIOZBO/IOM TeILIOTHI P V = const
L[MKJI C TTO/IBOJOM TeIIoThl pu T= const

Kakoli iU/ peanu3yeTcsi B COBpDEMEHHBIX JU3eIsX ?
+1[UKJI CO CMeIlIaHHBIM [T0IBOJIOM TeIl/IOThI

uuK [dnsens

uuka OTTo

uuki KapHo

[MogBo/ TeraoThl B 6eH3UMHOBOM JIBUTaTeJIe:
TMPOUCXOAUT MPH p = const

TIPOMCXOAUT IpH pvk = const

+ MMPOMUCXOUT MPU V = CONst



npoucxouT rpu dq = 0

IToaBog TerioTel B 1juK/Ie [du3ess:
+IpOMCXOJUT IIpU p = const
TIPOMCXOJMT TP pvk = const
TMIPOUCXOAUT MpPH V = const
nipoucxoauT npu dq =0

ITogBo/, TEIIOTHI B L{MKJ/Ie COBPEeMEeHHOI0 Au3elis:
+TIPOMCXOJUT MPU p = CONSt U v = const
IIPOMCXOJUT IIpU pvk = const u v = const
MPOMCXOAHWT IIPU V = CONSt U v = const
nipoucxoauT npu dq = 0 1 v = const

OTBOZ TeTUIOTHI B O€H3MHOBOM JIBUTaTe/ie OCYIeCTB/ISIeTCS
Ipu p =const

npu pvk =const

+ Ipu v =const

nipu dq =0

OTBO/ TerioThl B LiMKI/e [Iu3esis OCyLLeCTB/IseTCs
Ipu p =const

npu pvk =const

+ pu v =const

nipu dq =0

OTBO/ TeIuIOThI B L{UK/Ie COBPEMEHHOI'0 J13e/Is OCYLLeCTB/ISeTCs
Ipu p =const

nipu pvk =const

+ npu v=const

nipu dq =0

OrtHoteHye 1MoHOTro 00beMa LUIKMH/IPA K 00beMy KamMepbl CropaHHsi Ha3bIBaeTcs ...
+ CTemneHbI0 CXKaTUs

TepMuueckum KII/]

CTeIleHb!0 Mpe/iBapUTe/IbHOIO pacllpeHus

JKCeprueu

YKakuTe XapakTepHYyH0 TOUKY LJMK/a, B KOTOPOW TeMIiepaTypa sIB/IsieTCsl MaKCHMalbHOMU?

PA Z Z
C
B
A
»\/

B Touke C
B TOUKe Z
+ B Touke Z/

B Touke B



Omnpesenute, B KaKOW XapakTepHOM TOUKe LIMKJIa TemMriepaTypa MakCUMasibHa.
PA C z

1 aTa

v

@O

+Z

DyHKLMeNH KakKuX Be/TMurH siB/sieTcs: Tepmudeckuit KIT/I Teopetrueckoro 1juk/a nopuHesoro [JBC
C MOABOAOM Ternyia rpu V = const?

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

gt =f(A)

gt = f(e)

Bribepure muki I'TY ¢ moABOOM TeIJIOThI TIPU p = const

LUK A
ukn b
+uukn B
ukn I°



Bri6epute tkn ['TY ¢ mogBooM TeryioThl py V = const

p 3 p

v v
P P
3
2
v ! 4 v
LUK A
UK b
LUK B
+qukia I'

Mexxly BepxHeil MorpaHM4HON KPUBOW Y HYDKHEH TTOTPAaHUYHOM KPHUBOM HaXOUTCS:

Ta K
00/1aCTh HEHACHIITIEHHOW XUJKOCTH
C +006/1aCTh BJIXKHOTO T1apa
O 00s1acTh TIeperpeToro napa

S 00/1aCTh CyXOT0 HACBIIIIEHHOTO Tapa

Konpencanys — 3ro:

riepexo/i BelllecTBa U3 KUJKOT0 COCTOSIHUS B Ta3000pa3Hoe
+TIepexo/1 BellleCcTBa U3 ra3000pa3HOro COCTOSIHUS B YKUZKOE
riepexo/i BellleCTBa U3 TBeP/IOTr0 COCTOSIHUS B ra3o00pa3Hoe
repexo/ BeleCTBa U3 TBEPAOro COCTOSHUS B XKUAKOe

YTo TaKoe CKpbITask TeryioTa mapoobpa3oBaHus r?

JHeprus, 3aTpauvBaemMas Ha IpeoioJjieHre CUJ/1 B3aUMHOI0 IPUTSKeHUS MOJIEKYJT )KUKOCTH
TeIyI0Ta U3MeHEeHUs SHTPOITUY NIPU KUTTeHUU

+TeruioTa, 3aTpaueHHasi Ha npeBpallleHre 1Kr KUMsileld >KUJKOCTH B CyXOW HaCbIIeHHbIN Nap Mpu
HEH3MeHHOM /1aBJIeHUN

TeI/1I0Ta, SKBUBaJIeHTHAasl SHTa/IbIIMK HACBILL[EHHOI'O T1apa

Kak onpezienstoT napameTpsl BOZSIHOTO rapa?

10 ypaBHeHMI0 cocTossHusa Knanelipona-MenzeneeBa
110 KpUTUUYECKUM [TapaMeTpam

T10 CTeIeHU CyXOCTH

+110 TabsMLlaM U AvarpaMMam BO/ISTHOTO Tapa

YTo Takoe CTereHb CYyXOCTH X BOASAHOI'O napa?



OTHOIIIEHHe MacChl CyXOT0 Tapa K Macce BOZbI
+OTHOIIIEHHEe MaCcChl CyXOTo Tlapa K Macce B/IaKHOTO T1apa
OTHOIIIEHWe TeMITepaTyphl Mapa K TeMITepaType HaChIIeHUs
Macca TlapoBo¥ (pakivy B eJuHHIIE 00beMa

[lns vero npumensieTcs T-s fuarpamma npy UCC/Ie0BaHUM TePMOJMHAMUYECKUX LIUK/IOB?
+Hars1{HO TIPeJCTaB/IsieT TIPOLIeCChI TT0/IBO/Ia U OTBO/A TeTUIOTHI, TIpeBpallieHusi TeTIOThl B paboTy
XapakTepu3yeT 3KOJI0TMYeCKY0 YUCTOTY TeIJIOBOM MalllHbI

TOKa3bIBaeT MaKCHMaJlbHOe JiaBjieHre pabouero Tesa

T103BOJIsSIeT ONPee/UTh MOLJHOCTb TeIJIOBOM MallliHbI

B ke PenkuHa nporjecc mapooOpa30oBaHuUsi COOTBETCTBYET JTMHUU

T

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

B OUKIie Penkuna rnponecc KOHAeHCAllM1 COOTBETCTBYET JIMHUU

T

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

B uuksie PeHkriHa mpoijecc rpeBpailjeHusi BO/bI B IeperpeThiii ap COOTBETCTBYET JIMHUU

T

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



Teruiora B LjuK/ie PeHKMHA OTBOAUTCS B IpoLiecce

T

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

YMeHblIeHne AaBJIEHUA p2 TIPU HEU3MEHHBIX OCTAJ/IBHBIX ITdpAMeTPaX LUKJ/Ia PenkuHa MMpUBOJUT K

yMeHbIIeHU0 Tepmuyeckoro KII/ rykna
+yBenueHuto Tepmudeckoro KIIJI nukiia
He BiuseT Ha Tepmuyeckuii KIT/I nykna
yXy/miaet paboTy B [UK/Ie

Kak nsmensiercs tepmuveckuit KI1/I ivkiia PeHkyiHa npy NOBBILLIEHUH [jaB/IeHNs] B KOHJleHcaTope?
He U3MeHseTCsl

K0J1e0J1eTCsl 0KOJI0 HeKOTOPOT'O CPeZIHero 3HaueHust

yBeJIMUMBaeTCs

+yMeHbIIaeTCs

X0JI0AU/TIbHOW yCTAaHOBKOM Ha3bIBAOT. ..
TeIJIOBble MallllHbI, TpejHa3HaueHHbIe /15 TIOHWKEeHUs] TeMIlepaTyphbl



+TerUioBble MalllMHbI, [IpeJjHa3HaYeHHbIE 17151 TOHW)KEeHUs TeMITepaTypbl TeJl II0 CPABHEHUIO C
TeMIlepaTypOl OKPY’Karollleil Cpe/ibl U HEelPepbIBHOTO MO/ JeP>KaHUs 3TOM TeMIlepaTyphbl
YCTPOUCTBA, NMOAJePKUBaroL1ie HU3KKe TeMIepaTyphbl

yCTaHOBKH, paboTarolye 1o 00paTHOMY LIUKITY

Vicniapure/nb MapoBOi KOMITPeCCHOHHOW X0I0W/ILHOM MallIiHbI 0603HaueH udpoit
2

Iy

W N =

KonieHcaTop mapoBoii KOMITPECCHOHHOM XOJI0AWIBHON YCTaHOBKY 0003HaueH 1 poi

-

1
i
et

L
[

4\
1

+2

3

4

Ha3HaueHHeM TerioCUIOBbIX YCTaHOBOK SIB/ISIETCS ...
+ MPOM3BO/ICTBO I10/1e3HOM PabOTHI 32 CYET TEIIOTHI
TIPOM3BO/ICTBO TET/IOTHI

TIPOM3BO/ICTBO CTa/u

TIPOM3BO/ICTBO Tapa

PaboumnMm TesioM TeII0BOro Hacoca SIB/ISIIOTCS ...
Heripe/ie/IbHbIe YTIeBO/IOPO/bI

CTIUPTHI

+ ¢dpeoHsI

anbJeruzibl

M CTOYHMKOM HH3KO MOTeHLIMalbHOM TeIUIOThI B TEIJIOBOM Hacoce MOTYT ObITb. ..
TeIJI0Ta, Bbl/leJIeHHasl IPYU FOPeHUH TOIIMBa

+TeryioTa rpyHTa, BOJ0eMa, BO3/yXa

TeIyIoTa, BeIOpackiBaeMasi B aTMOc(hepy C IPOAYKTaMU CrOPaHHs TOTI/IBA
TerJI0Ta, BblJie/IeHHasl IIPYU CrOpaHuM Topda, JpeBeCUHbI



Ha vHpukaTtopHoOU fuarpaMme JiMHUS 2-3 COOTBETCTBYET. ..

CXKaTHIO
paclIpeHNIo
+HarHeTaHuro
BCaChIBaHUIO

Ha vHgukaTtopHoU fuarpaMme JiMHUS 3-4 COOTBETCTBYET. ..

p
3 2
P,
4 1
BT
v
Vz V'l
HarHetTaHUKO
CXKAaTUrO
BCACBbIBAHURO

+3aKpbITHIO HAarHeTaTe/IbHOI'0 ¥ OTKPBITHIO BCAChIBAIOILEro KJaraHa

C)kaTve Cc HauMeHbIIlel 3aTpaToi paboThl B KOMIIPECCOpPe TIPOMCXOUT B TIpOIiecce

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

CoruioBoii KaHasl TIpeJjHa3HaveH [JJis. ..
yBeTMUeHUS IaB/IeHHUs TIOTOKa
yMeHbIlIeHHsI CKOPOCTH MOTOKa
+yCKOpeHHSs TIOTOKa

TOPMO>KeHHsI TTI0TOKa



Ouddy3op npeaHasHaueH AJisl. . .
+yBe/lIMueHusl jaBJ/ieHrs TI0TOKa

yMeHbILIeH!sI CKOPOCTH ITOTOKa
yBeJIMUeHHs1 CKOPOCTH IT0TOKa
TIPUZAHUS OTIpe/ie/IeHHOTO HarpaB/ieHusl IBM)KEeHHS TTOTOKa

B kananmax IepeMeHHOro ceueHrs yCKOpeHHe IMMOTOKa CBA3aHO C...
YBe/IMUEHHWEM OdBJ/IEHUA I'a3d

+yMeHbIIIeHHEM [laB/IEHUS ra3a

YMeEHbIIIeHHEM IIJIOTHOCTH I'a3d

OXJIaXKeHreM ra3a

B kananax IMepeMeHHOro CeyeHUs TOpMOXKeHHe TI0TOKa ITPUBOJUT K...
t+yBe/IMyeHueM /JlaBJieHus ra3a

YMEHbIIEHHUEM [1dBJ/IEHHUS I'd3d

YBE/IMUEHHUIO IIJIOTHOCTH I'a3a

YBEJIMUEHUTO TEIVIOEMKOCTHU IMOTOKa

CKOpOCTb a,Z[I/Ia6aTHOFO HUCTeUYEeHHA U3 CY>XHMBAIOLETOCA COIlJId BBIYHUC/IAETCA 110 YPABHEHHUIO
w2 = Wi
R
wy =+/2hy +w]
i
A ;2
+w, =/2(hy — hy) + w;

CKOpOCTb MCTE€UEHHUS B BLIXOJHOM CeUEHHH KaHa/ia PaBHA MECTHOM CKOPOCTH 3BYKa, eCJIu
P2~ Pxp

P2 < Pxp

+P2= Pxp

p2 = P1

HpI/I AOCTUXKEHHHU ITOTOKOM CKOPOCTH 3BYKa AJId AaﬂbHEﬁMEFO YCKOp€EHH IMMOTOKAa KaHall JO/DKEH

CY>KaTbCs U PaCIIUpATbCSA
Cy’KaTbCs

+pacirpsATbCS

UMeThb ITI0CTOSIHHOE CeyeHue

CKOpOCTb UCTeUeHUsI B BBIXOJJHOM CeueHUH KaHasia 00JIbiile CKOPOCTH 3BYKa, eC/v
TP2< Pxp

P2 = Pxp

P2~ Pxp

P2 = p1

I171s1 monyyeHust CBepX3BYKOBOTO TeUeHHs Ha BbIXO/le U3 KaHajla Heo0X0AuMO
WCITI0/Tb30BaTh CY>KUBAOLI[EeCs] COTLIIO

+HCI10/1b30BaTh KOMOMHUPOBAHHOE COTIIO

WCITI0/Tb30BaTh PACHIUPSIFOLIUIACS KaHa

HCroJib3oBath Auddy3op

Kpurnueckuie faBieHue ¥ CKOPOCTb YCTaHAB/IMBAKOTCS B COTLie JIaBanisiB ...



BXOJHOM U BBIXOJHOM CEUYEHUSAX COILIa
BXOJHOM CEUeHHUHU COoIlIa

+ caMOM Y3KOM CeUeHUH COoIljia
BBIXOTHOM CEUEeHUH COoIlIa

IIpouecc fpoccenvpoBaHys IPUBOJUT K. ..

+yMeHbIIIeHUIO /jaB/ieHusi 6e3 yBemruyeHus] KUHeTUYeCKOW SHepruu 1 6e3 coBeplilieHHsl paboThI
+yBe/JIHMUYeHUI0 SHTPONUHA

YBeJIMUeHUI0 SHTAJIbIINU

YBeJIMYeHUIO TeMIlepaTyphbl

JIpocceTMpoBaHuUIO BOASIHOTO Mapa COOTBETCTBYET IMPOLIECC ...

h 2

+

3-3
—2
-1
1

= N

e

,ﬂpOCCEJII/IpOBaHI/II-O HnAed/JIbHOr'o rada COOTBETCTBYET IIpoLecc ...

T
v, B v, P

T=const |- = 1 2

P, R/

vy v,
54 Sy

si=const
+1-2

vi=const
pi1=const

HepaBHoBecHBbI} MpoLjecc 1poccenypoBaHys IPUBOAUT ...
K yBeJIMUEeHHIO pacrioyiaraeMoi paboTsl

K YMEeHbIIIeHUIO SHTa/bITUU

+K TOTepe pacroaraeMoi paboTsl

K YMEeHbIIIeHHIO SHTPOITUU

Kakoli 13 npuBe/ieHHbIX TapaMeTpoB rasa (p, h, u, v) ocTaeTcs NOCTOSIHHBIM [IPU
ZpOCCenMpoBaHUu?

p = const

+h = const

u = const

v = const



[Tog abCoMOTHOM BIQXKHOCTBIO BO3/IyXa MOHUMAETCHl. . .

Macca BO/ISTHOTO T1apa, CO/IePyKalliasiCsl BO BIXKHOM BO3/yXe
+Macca BOZSIHOTO T1apa, cojiepskarriasics B 1 M3 BJIaXkHOT0 BO3zyxa
Macca BOJIHOTO T1apa, cofiepkariasicss B 1 M2 cyxoro Boszyxa
Macca BO/Ibl, CoZiep>Kalliasicsi B aTMOC(hepHOM BO3Zyxe

HacblIieHHBIM BIaXKHBIM BO3/[yXOM Ha3bIBAeTCSI CMECh. ..
+CyXO0ro Bo3/lyXa 1 HachII|eHHOT0 BOZSIHOTO Tapa
CyXOro BO3/lyXa U 1eperpeToro BOJsSHOrO rapa

CyXOT0 BO3/lyXa U BOJIbI

CyXOro Bo3/lyXa U BOJSIHOTO Tapa

OTHOCUTe/NbHAs B/Ia)KHOCTh HEHACKIIIIEHHOTO BJIAKHOTO BO3/yXa. ..
¢=100%

+@ < 100%

¢> 100%

¢=0 %

ITporuecc 1-2 cooTBeTCTBYET ...

I \ d

[ SBEEXK
VAT

OXJIAKJEHUI0 BO3ZyXa
HarpeBaHHIO BO3/lyXxa
OCYILIIeHUIO BO3/yXa

+ YB/I&)KHEHUIO BO3/yXa

Jlunus 1 Ha Hd-guarpamMme COOTBeTCTBYET ...

P

=

AX XN

N\
NN

V0.9°9°9. 94

[ AAXXAXNA

RO

OTHOCUTE/IbHOH BJIAYKHOCTH
130TepMe BIaXXHOT0 BO3ZyXa
+ ITOCTOSTHHOM SHTa/IbITUH
BJIar0CO/IeP>KaHUI0

OxJ1aXK/IeHre BJIaKHOT0 HEHACKIII[EHHOTO BO3/lyXa MPUBOAUT K BBITIAZIEHUIO POCHI, €C/TH €T0
TeMIieparypa...
+HIKE TeMITepaTypbl TOUKH POCHI



paBHa TeMIiepaType TOUYKHU POChI
BbIIlIe TeMIepaTypbl TOUKU POChI
He JIOCTUraeT 3HaueHUs TeMIiepaType TOUKU POChI

Tabmmuiia 3 — Kpurepuu orieHKH c(hOpMHUPOBAHHOCTH KOMITeTEeHIUM

Kputepuu ouieHnBaHus ChOPMHUPOBAHHOCTH KOMITeTEHLIUM (YacTH
Koa u KOMITeTEeHI1H )
HauMeHOBaHUe Ha 0a30BOM ypOBHe Ha MOBBILIEHHOM YPOBHE
WHJMKaTopa COOTBETCTBYET
JOCTHKEeHUST OLIeHKe COOTBETCTBYET OLleHKe COOTBETCTBYET OLleHKe
KOMIIeTeHI[UH «y[IOBJIETBOPUTE/THH «XOPOIIIO» «OTJTUYHO»
(uactn o» 50-64% ot 65-85% ot 86-100% ot
KOMIIeTeHLUN) MaKCHUMaJTbHOT'O MakcUMasbHOro Oasa MakcuMasbHOro Oasa
bamna
CTyzseHT npuHUMaeT
aKTHUBHOE y4acTHe B
CTyzeHT 1o cyiiecTBy
XO0/ie TIpOBefleHusI
CIVIGHT. OCHOBHOM OTBEHAET Ha MPaKTUYEeCKUX 3aHITUH,
NI-1yk-1 Y/Z\eHT, » | TIOCTaB/IeHHBIE BOITPOCHI JIOFMYHO U
AHanusupyer 3H?:;aM£§gHaﬁﬁno TI0 TeMaM MOZY /IS apryMEHTHPOBAHHO
3ajjauy, Bblesisis ee AY «TexHUYeckast OTBeYaeT Ha
«TexHnueckas
0a3oBbIe TepMO/IMHAMUKa», Ha MI0CTaB/IeHHbIe BOTIPOCHI
TepPMO/ITUHAMUKA»,
COCTaBJIAOLIUE, yMeer XOpOolLleM YpOBHe 110 TeMaM MOAYJIA,
OCYIIIeCTB/IsSIET AHA/IM3MPOBAT aHa/IM3upyer 3ajauy, CBO6?{A$§I 1P0é4330fl/1;1T
JIeKOMITO3ULIMIO [10CTaB/IEHHYO BbIJle/1ss1 ee 6a30BbIe pacteTsl B 00/1aC
TeXHUUeCKOU JUHAMUKH,
3ajauul. 3ajauy, COCTaBJISIFOIIHE, <
T3 ACCMATDMBATE C BBICOKOM CTeTeHbI0
A-3vica p Bo3Mo>iH1,1e paccMaTpuBaeT CaMOCTOSATE/TbHOCTH
PaccmarpuBaer e BO3MOJKHBIE BADHUAHTHI aHa/M3MpYyeT 3ajauy,
BO3MO>XHbIe I)emeHHH penieHud 3a/idui, BBIJeJig ee 6a30BI)Ie
BapUaHThI PelleHus O% e LITIL OLIeHUBas NX COCTaBJISAIOIIHE,
3a/jauu, OLjeHUBast O)Kli)/l,q'iEMbIe JIOCTOMHCTBA U OCYIL[eCTBJIsIET
€KOMITO3ULIIO 3a/jauu
UX OOCTOUHCTBA U pe3yJIbTaThl HeJ0CTaTKU, A I fauu,
HeJI0CTAaTKHU. pelleHys dbopMynMpyeT B paMKax paccMaTpuBaeT
. BO3MOJKHbIE BapHAHThI
BbI/IE/IEHHBIX 3a/]a4u NOCTAaB/I€EHHOU L&/ P
pelLilieHUs 3aJjauw,
MPOEeKTa COBOKYITHOCTh
OLIeHUBast UX
B3aMMOCBSI3aHHBIX 3a/jau [IOCTOMHCTRA 1
HE/IOCTAaTKU
Mopynb 2 - OCHOBBI TeOpUHM TeIIO - U MaccoOMeHa
Bonpocsl 15 codecegoBaHusA
1. MexaHu3MBbI [lepeHoca TeNJI0BOM SHEPTHH.
2. XapakTepuCTHKa TeMIlepaTypHbIX Mojeu. ['pareHT TeMIiepaTyphl.
3. [ToHSTHA: TEMN0BOM TIIOTOK, IVIOTHOCTh TEIJIOBOIO TIOTOKA, JIMHeMHas

TIJIOTHOCTh TETJIOBOTO MOTOKa, KO3(PhULIMeHT TeTJIONPOBOIHOCTH.

4. AHanus 1poriecca TerIonpoBogHocTy. Y paBHeHue XK.b. @ypre.

5. TeryionpoBOAHOCTH MJIOCKOW OJHOCOWMHOW U MHOTOC/IOMHOU CTEHKU.

6. TeryionpoBOAHOCTh LIMJIMHAPUUECKOU OTHOCTOMHOW U MHOTOCJIOMHOM CTEHKH.




7. AHanmu3 mpoljecca KOHBEKTHBHOTO TeruioobMeHa. YpaBHeHMe HblOTOHa-

Puxmana.

8. OnipesiesieHNe UMCIEHHOTO 3HaueHUs1 KO3 ULMeHTa TeIyIO0TAauu MpU pacyéTax
KOHBEKTHBHOT'O TerjiooOMeHa.

9. KputepuasnbHble ~ ypaBHeHWsi TpU  pacyeTtax  CBOOOJHOW  KOHBEKLIUU
(xapakrepucTuka Kpurepues mogo6ust Nu, Gr).

10.  KpurepuanbHble ypaBHEHMsI TIPU pacyeTax BbIHY)XJEHHOW KOHBEKLIUU
(xapakTeprcTHKa KputepueB 1ofobus Re, Pr).

11.  AHanm3 myyucToro TerioobMmeHa.

12.  3aKoHBI TyUHCTOrO TeruioobmMeHa.

13. Teruonepesaya yepe3 MI0OCKY OZHOCJIOWHYIO U MHOTOCJIOMHYIO CTEHKY.

14. Teruonepefaya yepe3 LWIMHAPWUYECKYI) OJHOCIOMHY) W MHOTOC/TIOWHYHO
CTEHKY.

15. Pacuer TerioOOMeHHBIX arraparoB (CXeMbl [BWKEHWS TeTIOHOCUTeel,

pacueTHbIE YPaBHEHUS).

Bompocs! /1 yCTHOr0 onpoca
Tema 1 TernonpoBogHOCTH
Nel Ha3oBuTe u3BecTHble Bam crmocoObl mepeHOca TeTUIOTHI B TBEpABIX Tesax,
JKUJIKMX Y ra3000pa3HbIX cpefjaX. YKa)KUTe MeXaHU3M TiepeHoca TervIOThl B KaXK0M
ciyyae.
No2 Yto Ha3bIBaeTCs TeIionpoBOAHOCThIO? [IpuBeguTe [Ba NMpakTUUYECKUX Mprmepa
rpoLecca TerIonpOBOAHOCTH.
Ne3 UYro Ha3biBaeTcsi TeMriepaTypHbIM mosieM? lIoHATHe CTaLUWMOHApHOIO U
HeCTaLMOHAPHOI0 TeMIepaTypHOro MOJISL.
Ne4 Uto Ha3biBaeTCsi TpagueHTOM TemriepaTypbi? (OO0o3HaueHue, eIUHUILIbI
M3MepeHus, (PU3NYeCKUd CMBICIT.
Ne5 UTO Ha3sbIBaeTCs TeIUVIOBBIM ITOTOKOM, IUIOTHOCTBIO TeIUIOBOrO IOTOKa? MXx
o003HaueHue, B3aUMOCBsI3b, eIMHULIbI U3MepPeHUsI
Ne6 Uto xapakrepusyeT KO3((ULMEHT TerionpoBOgHOCTH MaTepuana? Ero
o003HaueHNe ¥ eJUHULIBI U3MePeHUsl.
Ne7 OCHOBHOM 3aKOH TeIJIONPOBOJHOCTA. MaremMaThueCcKoe BbIpaKeHUEe U
(dbopMyIMpOBKa
Ne8 3ammimTe BbIpakeHUMe 3akKOHa Pypbe uyepe3 TeIJIOBOM TMOTOK. IlosicHute
BeJIMUUHBI, BXOJSLLKe B Hero
No9 3anuivre BbIpakeHuWe 3aKOoHa Dypbe [ yAe/NbHOIO TeIIOBOr0 II0TOKaA.
[TosicHWTe Be/IMUMHBI, BXOJALUE B HETO
NolQ 3amuiuvre TepMuUuecKOoe COIPOTHMBIIEHME TerIONPOBOAHOCTH IIOCKUX U
LWIUHAPUYECKUX CTEHOK
Nell Ko3dgduimeHT TennonpoBOAHOCTH W ero (U3u4ecKUud CMbIC/I. DaKTOphI,
BJIMSIOI[YE HAa KO3(P(ULIMEHT TeI/IONPOBOJHOCTH
Nel2 Kak paccuuThiBaeTCsl CTallMOHAapHasi TeI/IONPOBOJHOCTb Uepe3 OJHOCIOWHbIe
IIJIOCKUe CTeHKU?
Ne13Ko3dduimeHT TenmonpoBoJHOCTH BAAKHOTO WIM CYXOro Bo3ayxa OoJibiiie U
rnouemy?



Ne14 Kak paccurTbiBaeTCsl CTallOHApHAsl TEMJIONPOBOAHOCTh Uepe3 O[HOC/I0MHbIe
LW/IMHpUYeCKUe CTeHKU?

Ne15 Kak paccuuThiBaeTcsl CTaliOHapHas TeIJIONPOBOJHOCTb Yepe3 MHOTOC/I0MHbIe
LW/IMHJpUYeCKUe CTeHKU?

Nel6 3aBucuT M KO3(h(ULMEHT TerIONpPOBOAHOCTH MaTepyana OT BeJIWYUHbI
TeIJIOBOI'O [0TOKA, MPOXO/sILlero yepes 3TOT MaTepua?

Nel7 TlokakuTe rpauk M3MeHeHHsl TeMIepaTypbl MO TOJIIUHE TJIOCKON CTEHKU B
CUCTeMe KOOpJVHAT t-X, yKa3aB HarpaB/ieHue TeIJIOBOro MOTOKa

Nel8 KakoB 3aKOH pacripefesieHuss TeMIeparypbl IO TOJILUHE LUIUHAPUYECKOTO
cnod. IlokakuTe B cuCTeMe KOOpDAUHAT t-T.

Ne19 Kak paccumTbIBaeTCsi CTallMOHapHasi TeIJIONIPOBOJAHOCTh Uepe3 MHOTOC/IOMHbIE
IJIOCKUE CTeHKU?

Ne20 OOBSICHUTE, UTO BAMSET Ha CIIOCOOHOCTh MaTePUAJIOB TI0 pa3HOMY ITPOBO/HTH
Tervio?

Tema 2: Teriootaaua

Nel Uto Ha3eiBaeTcs TeruiooTnauver? IlpuBeauTe f[Ba NpPaKTUYECKHMX MpUMepa
TripoLjecca TeryiooTjauu

Ne2 CdopmynmpyiiTe U 3alvIliTe OCHOBHOM 3aKOH KOHBEKTUBHOTO TeIJIo0OMeHa,
TIOSICHUTE BXOZsLLKie B HETO BeJIMUKHBI.

Ne3 KakoB (pu3nMyeckud CMBICT KO3(D(QUIMEHTa TeIyIoOTAaud U Kakue (aKTOpbl
BJIMSAIOT HAa €ro BeJIMYUHY.

Ne4 Uto Ha3bIBaeTCsi KOHBEKLIMEW, BH/bl KOHBEKLIMM, WX BJ/IUSIHAE Ha MPOLIeCC
TervI00TJauu.

Ne5 OT Kakux (DaKTOPOB 3aBUCUT MHTEHCHBHOCTh TlepeHoca TeryioThbl OT
TIOBEPXHOCTH TBEPJOro Tesa K cpefie, o0TeKaroiiei ero.

Ne6 3aruummMre KpuTepuajJibHOE YypaBHEHMWeE, OMHUChIBAKOLee TeIviooTaady IIpU
cBOOO/THOM KOHBEKI[WH.

Ne7 3anuiuure KpuTepuaibHOe ypaBHEHHWe, ONMUCHIBAKOIee TeIvIo0TAauy IIpU
BbIHY>KJIEHHOM KOHBEKLIVH.

Ne8 3anuiumTe, Kak paccudThiBaeTCst Kputepui HyccesnbTa v 4TO OH XapakTrepusyeT?
NeS 3anummTe, Kak pacCUMTBhIBAaeTCs KpuTepuii PelHosibAca U UYTO OH
XapakTepusyeTt?

Ne10 Yto xapakTepusyeT KpuTepuii ['pacroda v Kak OH ornpeesnsieTcs?

Nell Yrto obmjero u B ueM pasavuue TPU pacueTe TEIUIOOTAAYd B YCJIOBUSX
eCTeCTBeHHOM KOHBEKI[WH I/l BePTUKA/IbHOW U TOPU30HTA/ILHOU TPYOBI?

Ne12 Uto xapakrepu3syeT Kputepui [IpaHT/Is1 ¥ KaK OH onpefiesisieTcsi?

Nel3 3anmiuuTe ypaBHeHre HbioToHa-PuxmaHa u 00BsicHUTe (DM3UUYECKUM CMBICI
BeJIMUMH, BXOZSIINX B 3TO ypaBHeHUe. Kakoii TeriooOMeH OHO OTHChIBAeT?

Nel4 Kakue pexxuMbl ABWKEHUSI Cpefbl pa3nuuaroT? OxapakTepu3yuTe uX BJIUSHUE
Ha IpOoLeCC TeIyIO0TAauu.

Nel5 Kakoii KpuTepuil XapakTepu3yeT BbIHY)KJE€HHYIO KOHBEKIIUIO? 3aruiiure
dbopMyy [i/1s1 ero onpejeneHus.

Ne16 Kakoit KpuTepuii XapakTepr3yeT CBOOO/IHYI0 KOHBEKIIMIO? 3anuIuTe GopMyTy
[J/IS1 ero orpe/ieNieHusl.

Nel7 IlepeuncivTe, KaKk MOYKHO MHTeHCU(DHULIMPOBATH MPOLIeCC TeJI00TAauM.



18 Uto xapakTepusyeT KO3(PhUILIMEHT TEMI00TAauu U OT Uero 3aBUCUT?

19. Uro HasbiBaeTCsi IIOrPaHAYHBIM CJI0OEM M KaK OH BJIMSeT Ha IIpoLecC
TeIIOOTAauu?
Tema 3: Terutonepenaua
Nel UYto Ha3biBaeTcsi Teruionepenaued? IlpuBenuTe ABa MpakKTUUECKUX MpHUMepa
TripoLiecca Terionepesayu.
No2 3aruiiiuTe ypaBHeHHe Tellionepeayun, 00bscHUTe (HH3NUeCKUd CMBIC/T BeJTMUKH,
BXO/SALIUX B 3TO YpaBHEHUe.
Ne3 Uto xapakTepusyeT KO3(PpHUIMEeHT Teriorepeauyl U Kak OH OrpejessieTcs Mpu
riepeziaue TerIOThl yepes IJIOCKUe CTeHKU?
Ne4 Uto xapakTepu3yeT J/uHeNHbId KO3(HUIMEHT Tervionepefauyd MW KaK OH
ornpezenseTcs Ipu fepejayve TeI/IOThbl Yepe3 LUIUHAPUYECKUe CTeHKU?
No5 Kak paccuutath Teruviornepezgady yepes Iiockue cteHKU? [losicHuTe Bxopsuve B
ypaBHEHe BeJINUMHBI.
No6 Kak paccuvraTh MpOLIECC Teruionepefaud uepe3 LIWIUHAPUUYECKHWE CTEeHKW?
[TosicHUTe BXOAs1MEe B YpaBHEHUE BeJIMUUHBI.
No7 3anuilvre BbIpa)KEHHUSI TEPMHUUECKOTO COIPOTUB/IEHUS Terionepejaud Ajis
TIJIOCKUX CTEHOK.
Ne8 3anuivre BbIpa)KEHHWSI TEPMHUUYECKOTO COIPOTHBIIEHUSI Tervionepesaud s
LWINHAPUYECKUX CTEHOK.
Ne9 3amnuiiidre ypaBHeHUe Terjioriepelaud M Ha30BHTe MeTOZbl MHTeHCU(HUKaI[UU
3TOTO IpoLiecca.
Nell 3amuminuTe ypaBHeHHe Terjionepejaud [jis TelyIoOOMeHHOro arrapara.
[TosicHuTe BXOAsIMe B HEr'O BeJIMUKHBI.
Nel2 JlaniTe CpaBHUTE/IbHBIM aHa/W3 MOPSIMOTOYHOM W TIPOTMBOTOUHOU CXeM
JBI)KEHUS TEeTJIOHOCUTETIeN.
Nel3  Kakass cxemMa [ABWKEHHS  TEIUVIOHOCHTeNed B  TeIIOOOMEeHHHKe
NpeAnouTUTeIbHEN U TTIOYeMy?
Nel4 3ammiuuTe YypaBHeHUsI TeIioBoro 0OasaHca W Tervionepefaud  [Jjist
TeTI000MeHHOT 0 arapaTa.
Nel5 Kak onpegenstoTcsi cpefjHeapU(pMeTHYeCKUd W CpefHenorapupMAYecKuid
TeMIlepaTypHbIM Harop B T/0 arrapare?
Ne16 Ha3HaueHue TeryIoBoM U30/ISILIMU 1 YCJIOBHE ee BbIOOpa.
Ne 17 Kak omnpejgessgeTcsi TepMUueCKOe COIPOTUBJIEHHEe Tervionepeaaund uepes
IIJIOCKHe CTeHKU?
Ne 18. 3amuviuvire BbIpa)keHuWe [Ji1 pacyeTa TepMUYECKOr0 CONPOTUBJIEHUS
TervionepeZiauv yepe3 MHOTOCJ/IOMHBIE TIJIOCKHE CTEeHKU
Ne 19. Kak M3MeHATBCS TEIIONOTepyd 4epe3 OJWH KBaJpPAaTHbIM MeTp KUPIUYHOU
CTeHbI 3/laHKs, eC/TM Ha Hee HaHeCTH CoW IITyKaTypku? OB0OCHOBATH C TIOMOIIBIO
dbopmy.
Ne 20. B uem oT/iMure mpoLeCCOB TEIVIOOTAAauU U Teriornepesayun?
Ne 21 3anuivTe ypaBHeHUe Tersionepejaur yepe3 OHOC/IONMHYIO MVIOCKYH0 CTeHKY.
Ne 22 3anuiivMte ypaBHeHUe Tersionepeiaud yepe3 JBYXCIOUMHYH TMJIOCKYH CTEHKY.
Ne 23 Yto Ha3bIBaeTCs MpoLeccoM Tervionepegaun? OnuilunTe noc/aef0BaTe/IbHOCThb
TrpoLiecca rnepeHoca TeryioThl Terionepeadyei.

=



Ne 24 Kak MO)KHO MHTeHCU(DHULIMPOBATh (YBE/JIUUNTD) MPOLeCC Teryionepeaadu.
@DoH/ TeCTOBbIX 3a/JaHHUH JI/ISl TEKYILero KOHTPOJ/IsA 3HAHUU 10 MOAYJ/II0

Bblbepume 00uH npasuibHbIl 6apuaHm omeema

TemriepaTypHoe 110J1e — 3TO:

3HaueHue TemIiepaTyphbl B CTEHKe

3HaueHue TeMIlepaTyphl B cpejie

+COBOKYITHOCTh 3HaUeHUl TeMriepaTyp B CTeHKe WU Cpefie B IaHHbIi MOMEHT BpeMeH!
COBOKYITHOCTb 3HaU€HU! TemIiepaTyp B [IPOCTPaHCTBe

Ecnu TemriepaTypa Bo BCex TOUKax Tesa

3aBUCUT OT BpEMEeHH, TO MO’KHO CUMTaTh TeMITePaTypPHOe T0Jie U30TePMUUECKUM
He 3aBUCHUT OT BPEMEHH, TO MOYXHO CUATATh TeMIlepaTypHOe I10Jie U30TepMUYeCKUM
3aBUCUT OT BpEMEHH, TO MO’KHO CUMTaTh TeMIIepaTypHOe I0Jjie CTal{iOHAPHBIM

+ He 3aBHCHUT OT BPeMeHHU, TO MO)KHO CUMTATh TeMITePaTyPHOe TI0JIe CTaljiOHAPHBIM

N3oTepMuueckast MOBepXHOCTH - 3TO:

reoMeTpUuYecKoe MeCcTO TOUekK, TeMIiepaTypa B KOTOPbIX He O/JUHaKOBa
reoMeTpUuecKoe MeCTO TOUeK, TeMIlepaTypa B KOTOPBIX CTal[iOHapHa
+reoMeTpUuecKoe MeCcTO TOUeK, TeMIiepaTypa B KOTOPbIX OIMHAKOBA
reoMeTpUuUecKoe MeCTO TOUeK, TeMIiepaTypa B KOTOPbIX He CTal[MOHapHa

B 3akoHe @ypbe BEeKTOP TeIJIOBOr'0 MOTOKA:

HarpaBsJIeH TakKe KaK U BeKTOp I'paJjieHTa TeMieparyp

HarpaBJ/leH TaKXe KakK M BeKTOp KO3 uLeHTa Tera0InpoBOAHOCTH
HarpasJIeH IIPOTUBOIIO/IOKHO BEKTOPY TeMIleparyp

+ HarpaBJ/ieH [IPOTHBOIIO/IOXKHO BEKTOPY I'paJiieHTa TeMIiepaTyp

BripakeHue 3akoHa Dypbe:

q= —-A/gradT

q= -1/(AgradT)

+q = -AgradT
= —gradT

Ko3hbuireHT nmporopiiioHaabHOCTH A B ypaBHeHUH Dyphbe:
XapakKTepu3yeT CII0COOHOCTh JAHHOTO BeI[eCTBa OTBOUTD TETUIOTY
XapaKTepu3yeT CroCOOHOCTh JaHHOTO BeIleCTBa HarpeBaThCs
XapaKTepu3yeT CII0COOHOCTh JAHHOTO BellleCTBa OXJIaX/JaThCs

+ XapakTepu3yeT CIIOCOOHOCTb JAHHOTO BelTieCTBa MPOBOAUTD TEIJIOTY

YKaxuTe pasMepHOCTb KO3 PULMeHTa TerIoNpPOBOAHOCTH A
+Bt /(M-K)

B1/(M?K)

Bt/ m?

Mx/(m-K)

Ko3dduipieHT TerionpoBoJHOCTH A /st Ta30B:

+3aBHUCUT OT TeMIlepaTyphbl
He 3aBUCHUT OT MACChI MOJIEKY/JI I'a3d



He 3aBUCUT OT CKOPOCTH JJB)KEeHUS MOJIeKyJI rasa
He 3aBUCUT OT TeMIlepaTypbl

B oT/nmune ot razos TeIIOIIpOBOHOCTE MeTaJ/I/IOB!:

obecrieurBaeTCs rj1aBHLIM 06pa30M 3d CUeT TeIlJIOBOIr'o ABM)KEHMA dTOMOB
obecrieuriBaeTCs rjaBHLIM 06pa30M 3d CUeT TeIlJIOBOT'O ABVMXXE€HHS MOJIEKY/I
obecrieurBaeTCs rjaBHbIM 06pa30M 3d CUeT TeIlJIOBOI'o ABM>KeHKA HOHOB MeTaJl/ld
+006ecrieurBaeTCs IJ1IaBHBIM 06p830M 3a CUET TeIlJIOBOI'O ABV)XEHHS 3/IEKTPOHOB

TernoBoili MOTOKA Yepe3 CTEeHKY:

TIPSIMO TIPOTIOPIIOHA/IeH TEPMUYECKOMY COTIPOTHBIIEHHIO CTEHKU
+ IpsSIMO TIPOTIOPIL{MOHA/IEH Pa3HOCTU TeMIlepaTyp

obpaTHO MpornopLroHaieH Ko3(hhUIIMEeHTY TerIoNPOBOAHOCTH
00paTHO MPOMNOPLMOHAJIEH TeMIlepaTypam

TenoBOM NOTOK Uepe3 UINHAPUYECKYH0 CTEHKY:

TIPSIMO TIPOTOPLIMOHAJIEH TOJILIMHE CTEHKU

MpPsIMO TPOTIOPLIMOHAJIeH TeMIiepaTypam

+ obpaTHO MPOMOPLMOHATIEH TEPMHUYECKOMY COTIPOTHUBJIEHUIO TETIIONPOBOAHOCTH
00paTHO MPOMNOPLMOHAJIEH TeMIlepaTypam

PacripesienieHrie TeMriepaTyphbl B OJHOPOZHOM TJIOCKOM CTeHKe OCYILeCTB/ISIeTCS T10:
norapudMuuecKo KpUBou

+ 10 npsiMOU

110 mapabose

1o rurnepbosie

Tepmuueckoe CONMPOTUB/IEHME TETIONPOBOJAHOCTH TIJIOCKOU OJHOPOJAHOW CTEeHKMU:
R =16

+R=01

R=1/A

R = 1/AInd>/d;

TepMuyeckoe CONpPOTHB/IEHHE TEIJIONIPOBOJHOCTH LIWIMH/PUYECKON OJHOPOJHOM CTEHKU:

_ A

5
Rt

!

1. d
== In—=
+R=—In—=

[Tporiecc TeryioobMeHa MeX/Ty TIOBEPXHOCTBIO TBEP/IOTO TeJa ¥ KUAKOCTBIO (ra3oM):
Ha3bIBaeTCs Tervionepeaauei

+Ha3bIBaeTCs TEIIO0TAauen

Ha3bIBaeTCsl TerJIONMPOBOJHOCTHIO

Ha3bIBaeTCs TEMI0eMKOCThIO

YpaBHeHUe, OMUCHIBAIOLI[ee TPOLeCC TeTI00TAauu:



Q= AF AT

Q=kF AT
+Q=a F AT
Q= AF gradT

B ypaBHeHuu HbtoTOHa-PuxmaHa TerioBol MOTOK:
+TIPSIMO TIPOTIOPLIMOHA/IeH Pa3HOCTH TeMIlepaTyp

TPSIMO TIPOTIOPLIMOHAJIeH TemriepaTypam

TIPSIMO TMPOTIOpPLIMOHA/IEH KO3 PUILIMeHTY Terionepejauun
TIPSIMO TIPOTIOPLIMOHA/IeH TPaIueHTy TeMIlepaTypbl

Teopust 1o1001s1 MPUMEHSIETCS /ISl OTICAHUS TTPOoIjecca:
TeIIOIIPOBOSHOCTU

Terionepesaunu

+ TEeIVIo0TAauu

TeIVIO0TBOAA

Kosdduipent tenyiooraaun o:

pacCUMTHIBAeTCs U3 KPUTEpHalbHOTO ypaBHeHus PeliHomb/ca
pacCUUThIBaeTCsl U3 KpUTepyanbHOro ypaBHeHust [IpaHaTiis
+paccuMThIBaeTCsl M3 KpUTepuaabHOro ypaBHeHust Hyccenbra
pacCuMThIBaeTCsl U3 KpUTepranbHOro ypaBHeHUs ['pacroda

O pexxriMe TeyeHUs! KUJKOCTH B TpyOax CyAsT 1o:
+KpuTeputo PeliHo/b/Ca

kputeputo [Ipanaris

kputeputo Hyccenbra

kputeputo ['pacroga

KosgduimenT Terniooraaum o:

XapaKTepr3yeT CIIOCOOHOCTh CTEHKHU OT/laBaThb TeIyio

+ XapakTepu3yeT MHTEHCUBHOCTb MPOLecca TerI00Tjauu
XapakTepu3syeT (pr3ryecKre CBOWCTBA Cpe/ibl

XapakTepu3yeT UHTeHCHMBHOCTD IpoLiecca TernyIoNpoBOJHOCTU

YKaKuTe pasMepHOCTb KO3((dHUIMeHTa TerJIo0TAaun o
Bt /(M-K)

+B1/(M?-K)

B1/ m?

Thx/(M-K)

B COOTBETCTBUM C PUCYHKOM YUacCTOK «0» Ha3bIBaeTCs:




Haya/IbHbIM y4aCTKOM

JJAMUHapHBIM y4aCTKOM

TypOy/IeHTHBIM Y4aCTKOM

+y4acTKOM CTaOWUIM3UPOBAaHHOTO TeUeHHsI

[nst pacueta cpefiHero Ko3(@uieHTa Terio0TAaur TPUMEHUTeTbHO K PUCYHKY B KauecTBe
orpezessiolLeli TemrnepaTypbl TTPUHUMAETCS:

s
===
d 2 4
a
u/g}
X

TeMIlepaTypa XUJKOCTH BJaIu OT CTEHKU IJIaCTHHBI
TeMIiepaTypa »KHAKOCTH Ha HauaJbHOM yuacTKe
+cpeHsisi TeMIiepaTypa XXUAKOCTH

CpeJiHsisl TemrepaTypa M1aCTUHBI

BbIHYX/1eHHast KOHBEKI[MsI BO3HHUKAeT OKO0JIO TeTI0O0T/Iarollieid TTOBePXHOCTH 3a CUeT:
TETJIOBOTO PaCIIMpPeHusl HarpeToi XKUAKOCTH

+JefiCcTBYSI BHEIIIHero MCTOUHKKA (BeHTU/ISITOpa, Hacoca. . .)

TEeTJIOBOTO pacIiMpeHus TeIyIo0Tjarolleli TOBepXHOCTH MaTepurasa

TETUIOBOTO M3/TyUYeHUsT

KputepuasnpHOe ypaBHeHUe, OMUCHIBAOIIee TPOL[eCC TeTIO0TAauu MpU CBOOOTHOM KOHBEKIUH:
Nu=c (RePr)"

+Nu = c (Gr Pr )"

Nu=cRe"Pr™

Nu = ¢ Gr" Pr™

KpurepuansHoe ypaBHeHHe, ONUChIBaKOLee MPOL[eCC TeMI00TAaud MPY BbIHY>K/I€HHOM KOHBEKLUU:
Nu=c (RePr)"

Nu = c (Gr Pr )"

+Nu =cRe?Pr™

Nu = ¢ Gr" Pr™

B 3akone Credana-bosbiiMaHa yuencityckaTesibHast CriocobHocTh Tesna E:
NpsSIMO TIPOTIOPLIMOHANbHA abCO/IOTHOM TeMIiepaType BO BTOPOil CTerneH!

+ MpSIMO TPOTIOPL{OHA/TbHA aDCOMIOTHOY TeMriepaType B YeTBepPTOi CTeTleH!
o0paTHO MpONopL1OHalbHa TeMIlepaType BO BTOPOM CTelleH!

MIPSIMO TPOIIOPLIMOHA/IbHA TeMIlepaType B UeTBePTOM CTelleH!

3akoH Credana—bospriMaHa /15t abCOMIOTHO UepHOTO Tesia:
+E = Co (T/100)*

E = C (T/100)*

E = £(T/100)*

E = C (T/100)?

W3nyyaroT ¥ MOT/IOWArT JIYYUCTYIO SHEPrHUO:
He



02
+H>0
N> u CO

3akoH CredaHa—bosbliMaHa /151 ceporo Tena:
E = Co(T/100)*

+E = C (T/100)*

E = £(T/100)*

E = C (T/100)?

CobcTBeHHOe U3/TyueHue ceporo Tesa E 3aBUCHT OT:
TeMIepaTypbl

COCTOSIHUSI TOBEPXHOCTH

+TemrepaTypbl U COCTOSTHUSI TTOBEPXHOCTH

JJTUHBI BOJTHBI

Tesno Ha3bIBaeTCs abCOIOTHO 6€JIBIM, eCJ/iu:

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

Teso Ha3bIBaeTCs abCOIIOTHO YUEPHbIM, €CJ/In:

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

[TpuBeseHHasi cTerleHb UePHOThI CUCTEMBI IBYX IJIOCKUX Tapasiie/ibHbIX TeJl Orpe/iesisieTcsi 1o
YPaBHEHUIO:
1

E =
np %+_1—2+1
1
Tenp = T T,
1 &2
_ 1
T I T
1
fop = I Fa 1
g4 Fg'En

[TpuBefieHHas cTeneHb UepPHOTHI CUCTEMBI [IBYX TeJl, KOr/ja [IOBePXHOCTh OfHOro Tena Fq
OKpY>KeHa [MOBEepPXHOCThIO Jipyroro Tena Fa:
1

= = —
mp T i1
=1 €2
. 1
Emp = T T
£1 &2
1
frp T IIg



Kucnopog Oz v a3ot N, BXoAdLL1e B COCTaB BO34yXa,

+TIpO3pauHsbl [i/Is TEIJIOBOT0 U3/TyUYeHuUst

00J1a1at0T 3HAUNTE/TLHOM MOT/ION[aTeTbHOU CITOCOOHOCTRIO

06/1a/1a10T 3HAUNTETLHON M3/Ty4yaTe/lbHOM CIIOCOOHOCTHIO

00J1a1at0T 3HAYNTE/ILHOMN U U3/TyuaTeIbHOM, U TIOT/IOIIaTe/TbHOM CITIOCOOHOCTBIO

CooTHOIIIeHHe MeXX/y U3/TyuaTe/TbHON CITOCOOHOCThIO ceporo Tena E u abcomotHo uepHoro Eg ripu
O/IMHAKOBOM UX TeMIlepaType:

E=Fo

E>Eo

+E < Eo

E = Eo

IToTok quI/ICTOﬁ SHEPTrrur pdCCYUTBIBAETCA IO YPABHEHUIO:
Q= kF (Tz — T1)
+Q = Co £gp F [(T2/100)* — (T1/100)*]

Q=aF (T2-Ti)
Q=AF(T2=Ti) /8

Tenonepesaya - 370:

TIpoLieccC repeHoca TeryIoThl OT Topsiuei cpeibl K XOI0JHOM

+TIpOL{ecC MepeHoca TervIoThl OT ropsiuel Cpe/ibl K XOIOAHOM Yepe3 pas3zesisolylo UX CTeHKY
TpoLiecC mepeHoca TeryIoThl OT X0J/I0/IHOM Cpe/ibl K Topsideid uepe3 pasZiesisitollyto X CTeHKY
TIPOLIeCC MepeHoca TeryIoThl OT XOI0JHOM XXUAKOCTU K Topsiueit

B ypaBHeHuu Teruionepeaud TeTIOBOM MOTOK:

TIPSIMO TPOTIOPI[MOHAIEH Pa3HOCTH TEMITePATyP Ha MOBEPXHOCTH CTEHKU
+TIPSIMO TIPOTIOPLIOHA/IeH Pa3HOCTH TeMIepaTyp Cpe[

o0OpaTHO TpornoproHasieH KO3 hUIIMEeHTY Terionepesaun

00paTHO MPOMOPLMOHAJIEH TeMITepaTypam

B ypaBHeHuu Terionepefauu uepe3 LUIUHAPUUYECKYHO CTeHKY TeIJIOBOU MOTOK:
+TIPSIMO TIPOTOPLIMOHA/IeH KO3 PULIMEHTY Tellionepeauun

00paTHO MpOMNOpLIMOHAJIeH Pa3HOCTU TeMIlepaTyp

o0paTHO MpornopIroHaieH KO3 hUIIMEHTY Terionepesaun

00paTHO MPOMNOpPLIMOHAJIEH TeMIiepaTypam

YpaBHeHue Terionepeiaun:
Q=F (Ta—Te2) /R

Q=kF (Tei— Te2)

Q=aF (T Ty)

+Q=k F (Twi— Tx2)

Tern0060MeHHIKOM Ha3bIBAIOT arlrapar, npejHa3HaueHHbI:

+/1/I1 HarpeBa OJHOM Cpe/ibl 3a CYeT Iepefiauu TeIIoThl OT APYroi
JJ1s TIOABO/IA TEIVIOTHI K TeIJIOHOCUTEJISAM

JJ1s1 COOOILeHNs TeIIOThI OJHOMY U3 TeIJIOHOCHTe el

JJ1s1 OTHSITUS TEIJIOThI OT FOPSTUero TeryIOHOCUTe IS

Kakoii xapakTep MMeeT Terjioo0MeH B TeTI000MeHHBIX arimaparax?
TerJIONPOBOAHOCTh



TerjiooTAada
+Teronepeaadya
TEIJIOBOE U3J/IyueHHre

PekyriepaTUBHBIM Ha3bIBAeTCS TTJIO0OOMEHHUK, Y KOTOPOTO:

TIPOUCXOJUT Mepefiaua TeryIoThl OT OJHOTO TEIJIOHOCUTEJIS K APYTOMy

repejiaya TeIIOThbl OT OAHOIO TEJIOHOCUTE/S K IPyTOMY OCYILeCTB/ISIETCS uepe3 pa3zesitollyto
VX FpaHULly paszesna

+TIepejjaya TerI0Thl OT OZHOIO TEMJIOHOCUTESS K IPYTOMY OCYILIeCTB/ISIETCS uepe3 pase/sitolylo
WX TBEPAYIO CTEHKY

repefiaya TeIIOThbl OT OAHOIO TEIJIOHOCUTES K IPYTOMY OCYILeCTB/ISIETCS uepe3 paszesitollyto
WX >KUJKOCTb

PereHepaTUBHBIM Ha3bIBAETCS TEIVIOOOMEHHUK, Y KOTOPOTO:

riepefiayua TeTUIOThI MEeXKY JBYMsI JKUAKOCTSIMUA OCYILIECTBJISIETCS Uepe3 pa3/ie/sollyt0 CTeHKY
HarpeBaeMasi >KM/IKOCTb TI0JTyuaeT TeIJIOTy OT CTeHKH

00MeH TeTuI0TO# OCYIIeCTB/SIeTCs TIPY CMEeIIMBAHUM TOPsTUel U X0JIOTHOU XKUJKOCTeH

+0/IHa ¥ Ta ke TIOBEPXHOCTh HarpeBa OMbIBAETCSI TO FOPsiUeid, TO XOJIOHOM >KUJKOCThIO

CMecHTeTbHBIM Ha3bIBAeTCs TEIJIO0OMEHHHMK, Y KOTOPOTO:

repejiaya TeII0Thl MEXAY ABYMSI XKUAKOCTSMHU OCYILeCTBJISIeTCS uepe3 pa3esisitolyl0 CTeHKY
+00MeH TeryIOTOM OCYIIeCTB/ISIETCS TIPY CMEITMBAHUM TOPSTUEN U XOJIOJHOM >KUKOCTEeH

O/IHAa U Ta )Ke TIOBePXHOCTh HarpeBa OMbIBAeTCsI TO FOPsIUe, TO X0JI0HOM KUJKOCTbIO

HarpeBaeMasi >KU/IKOCTb T10/lydaeT TelyIoTy OT ropsiueid >KUIKOCTH

Eciu B TeriooOMeHHYKe Topstuasi ¥ XOJIO/IHAs )KUKOCTH TIPOTEKaAFoT. . .
rapasijie/lbHO U B OJJHOM HarpaB/IeHUH, TO TaKasi CXxeMa Ha3bIBaeTCsl MPOTUBOTOUHOM
Trapasisie/ibHO U B pa3HbIX HalpaB/ieHUsX, TO TaKasi CXeMa Ha3bIBaeTCsl MPSIMOTOYHOM
+Tapasiyie/lbHO U B OJJHOM HallpaB/IeHUH, TO TaKasi CxeMa Ha3bIBaeTCsl MPSIMOTOYHOM
Trapasijie/ibHO U B pa3HbIX HampaB/IeHUsX, TO TaKasi CXeMa Ha3bIBaeTCsl IPUTOUHOM

s ipsAMoTOKa:

KOHeuHasl TeMIiepaTypa X0JI0[HOW )KUJKOCTH BCer/ia Bblllle KOHEYHOUM TemMrepaTyphbl ropsiuei
JKAJKOCTH

KOHeuHasl TeMIiepaTypa X0JI0JHOW JKUKOCTH BCer/ia paBHa KOHEUHOM TemMIiepaType ropsiueit
JKAJKOCTH

+KOHeuHasl TeMIiepaTypa X0JIOAHOU »KUJKOCTH BCer/ia HU>Ke KOHeUHOM TemMIiepaTyphl ropsiuei
JKAJKOCTH

KOHeyHasl TeMIiepaTypa X0JI0[AHOM )KUKOCTH BCer/ia Bhbillle Haua/JbHOW TeMIlepaTyphl ropsiyeit
JKAJKOCTH

151 IpOTHUBOTOKA:

+KOHeYHasl TeMIiepaTypa X0/J0JHOW )KUIKOCTH BCer/ja Bhlllle KOHEUHOU TeMIlepaTypbl ropsiueit
JKAJKOCTH

KOHeuHasi TeMrepaTypa X0JI0HOU KU/IKOCTH BCerjja paBHa KOHEUHOW TeMIiepaTypbl ropsiueit
JKALKOCTU

KOHeuHasi TeMriepaTypa X0JI0[HOM XUKOCTH BCerja HiKe KOHEUHOW TeMIlepaTyphl ropsueit
JKALKOCTU

KOHeuHasi TemrepaTypa X0JI0[iHOM )KUKOCTH BCer/a Bblllle Haua/JlbHOW TeMIiepaTypbl ropsiueit
JKALKOCTU



Ecmm B TenioobMeHHHUKe ropsaydad v XojioaHas KUIAKOCTH IIPOTEKAIOT:

Iapa/jieslbHO U B OTHOM HaAITpABJ/IEHHH, TO TdKdd CX€Mad HAa3bIBAE€TCA HpOTHBOTOqHOﬁ
+11apasn/iesibHO U B pPa3HbIX HallpaB/IeHUsX, TO TaKasd CXeMa Ha3bIBaeTCs HpOTHBOTOqHOﬁ
+Tapaaie/ibHO U B OAHOM HarpaB/IeHWH, TO TaKas CXemMa Ha3bIBAeTCs HPHMOTOHHOﬁ
Mapa/iyieJIbHO U B PA3HBIX HAIIPAB/IEHUAX, TO TdKdAd CX€Md Hd3bIBA€TCA HpHTOI{HOﬁ

YpaBHeH#Me Terionepeauu /s Terao00MeHHOro anmnapara:
q= k(t)Kl_t)KZ)

Q=aF(to—t1)

+Q =k F Atep

F
Q= A [tml - tmz}
o

KoadduimeHT Tenionepeaauu:

XapaKTepu3yeT CIIOCOOHOCTh CTEHKHU Tepe/jaBaTh TeTIo
XapaKTepu3yeT HHTeHCUBHOCTh MPOLIeCca TerIo0TAaun
+XapakTepu3yeT HHTeHCUBHOCTD TTpPOL{ecca Teryionepeaun
XapaKTepu3yeT HHTeHCUBHOCTh MPOLIecca TerIONPOBOAHOCTU

YKakuTe pa3MepHOCTb Ko3dduieHTa Terionepeaauu k:
B1/(Mm-K)

+Br/(M?-K)

Bt/m?

I/ (m-K)

TepMI/I‘-IECKOE COIMpOTHBJ/IEHH € TeIljIornepeaayr uepes O,ZLHOC]IOI‘/’IHYI-O IVIOCKYHO CTEHKY:

1 & 1
+RU = — + . + -
- Fl

-]
1 1 d 1
R, = —In-=2
U I:fj_di + 22‘. d1+ I:fzdz
1 1
oy o
&
R, = -
0 2

[Tpu KakKoit cxeMme JBU)KEHUS TeTUIOHOCUTe el TpeOyeTcst MeHblIliast T/I01a/ib TIOBEPXHOCTH
TeryiooOMeHa B TeIJI000MeHHBIX arrapaTax?

MIPSIMOTOUHOU

+TPOTUBOTOYHOU

repeKpeCcTHOU

TEIJIOCheM He 3aBHCHT OT CXeMBbI [[BIKEHHS

Ta6mra 4 — Kpurepum orjeHKH cOpMHPOBAHHOCTH KOMIIETeHI{HI

Kputepuu ouieHrBaHus c)OPMUPOBAHHOCTH KOMIIETeHL[MU (4YacTU
Koa u KOMIIeTeHIUH)
HauMeHOBaHue Ha 6a30BOM Ha I10BBIIIEHHOM YPOBHe
VHJMKaTopa YpOBHe
JOCTHKeHUs COOTBETCTBYET COOTBETCTBYeT COOTBETCTBYeT OLleHKe
KOMITeTeHLIUU OLIeHKe OLIeHKe «XOpoLIo» 65- «OTJIANYHO»
(uactm «YZIOBJIeTBOpPUTE/Tb 85% or 86-100% oT MakCcUMa/IbHOIO
KOMIIeTeHI[1H) HO» 50-64% ot MaKCHUMa/IbHOTO Oanna
MaKCHUMa/IbHOI'0 banna




banna
N-1omk-1 CryneHT, B CTyzeHT Mo CyLeCTBY CTyeHT npUHUMaeT
Vcnonb3yer OCHOBHOM, 3HaeT OTBeuaeT Ha aKTHBHOE yJacTue B XOfe
eCTeCTBeHHOHAYUHBI MaTepuar 1o M0CTaB/IeHHbIE MpOBe/ieHUs TPAaKTUUeCKHUX
eu TeMaM MOJYJIs BOTIPOCKI 110 TeMaM 3aHATUMN, TPAaBUILHO
obmienkeHepHble | «Teopwus Terio- U mMoayas «Teopus OTBeuaeT Ha M0CTaB/IeHHbIE
3HaHUsl, METO/IbI MaccooOMeHa», Terio- U BOTIPOCKI 110 TeMaM MOy Jisl,
MaTeMaTUueCcKoro VICTI0JIb3yeT MaccoobmeHa», CaMOCTOSITe/TbHO MPOBOJUT
aHasm3a u ecTeCTBeHHOHAaY4YH VCTIO/b3YyeT pacueT CTalMOHapHOMN
MO/le/TUPOBaHus /ISt ble U eCcTeCTBeHHOHayuHble TEeTIONPOBOJHOCTH,
pelilieHus 3a7jau B o0IIleMH)KeHepHbIE | U OOIIeMH)KeHepHbIe MIPOLIECCOB TEMJIO0TAauH,
npoceCcCUOHaTbHOU 3HaHUs JJis 3HaHWs /151 pellieHus1 | TPOoLIeCcCOB Tervionepeaaud u
JesiTeIbHOCTH pellieHus 3a7jau B 3ajau B TeTI000MEHHBIX arllapaTros.,
npoecCcMOHaNbHO | TMPO(ecCHOHaNbHOM | TeIJIOBOTrO M3/lyueHusi, TOTOB
i IesITesTbHOCTU JlesiTelTbHOCTH HCI0J1b30BaTh
eCcTeCTBeHHOHayuHble 1
o0I1IerH)XeHepHbIe 3HaHUS
J/1s1 pellieHus 3a/ja4 B
ripoeccroHaTBLHOM
JlesiTeNIbHOCTH

Mopayas - Temno3HepreruuyecKue yCTAaHOBKH

Bomnpocs! /151 cobecejoBaHUAA
1. TormmBo. OCHOBBI TEOPUU TOPEHUS.
2. TerunoreHepupyroliye yCTaHOBKU.
3. Ilepesiaua TeTIOBOM YHEPTHUU OT UCTOUHHUKA K TIOTPeOUTeTIO.
4. OCHOBBI pacyeTa CUCTEM OTOI/IEHUS] U BEHTUJISILIUU.
5. OCHOBHbIE TIPUHLIMITEI SHEProcOepeXxeHusl 1 TIOBbIIIeHUs] Hepro3pheKTUBHOCTH
TIPU UCTOJ/Ib30BAHUU TEIJIOBOW SHEPrUU.

®oHJ TECTOBBIX 3a/jaHUH /I TeKYIero KOHTPO/IsA 3HAHUM 10 MOAY/TI0

Bbibepume o0uH npaguabHbIll 8apudHm omeemd

["oprounmH 371eMeHTaMy B TBeP/IOM TOI/IMBE SIB/ISIFOTCS (YKa)KUTe HeBepHbI OTBET). ..
BOJZIOPO/,

yraepof,

cepa

+KHCI0PO]]

[TpoaykToM aHa3poOHOI repepaboTKK OpraHUUecKuX OTX0/0B (HaB0O3a, paCTUTE/IbHBIX OCTATKOB,
Mycopa U T.Ji.) Ha3bIBaeTcs ...

JIOMEeHHBIM ra3

+buoras

reHepaToOpHbIN ras

TIOMYTHBIN ra3

Kakum criocobom CKHUraroT B KOT/Iax ra3 U Mas3yT?
+hakenbHBIM
CJI0€BbIM



BHUXPEBbIM
B KUITSILL[EM CJI0€

OTHolLlIeHWe KOTUUeCTBa BO34yXa V[[, AEﬁCTBHTEHBHO IMMOJIaHHOTI'O B TOIIKY, K TeOpeTUUeCKH

HeoOxoguMoMy Vo, Ha3bIBaeTcs ...
+K03¢ureHTOM U30bITKA BO3/yXa
K03(PuI[MeHTOM He/loCTalollero Bo3ayxa
K03(hdULIMeHT JUIITHEero Bo3Ayxa
Ko3(dduieHT mojauy Bo3yxa

OO6beM CyxyX TPeXaTOMHBIX ITPO/IYKTOB CrOPaHUsl BBIUMCISIETCS 110 (hopmyJie ...

Vo, = Voo, + Vo, + Vo
Vro, =Veo, ~Viso,

Vi =Veoa tVEa0

+VR02 = VC’Oz +VSOZ

HaI/I6OJIbHJy}0 TEeIJIOTY CrOpaHHs U3 SHEPreTUUeCcKUX TOIIMB UMEIOT ...
+Mas3yT
YyroJjib
TIPUPOJHBIN ra3
Topd
Pacxop TomivBa KOT/I0M PaCCUHATBIBAETCS T10 (bOpMyJIe
- (';1?2#3 - ’Iln.e. )

u

B = - (hmi - ’Ilfz.e.)
— - (hm&' + hF‘E.S. )
O 1,

- (hme - ’Iln.e. )

o

B =

B

=

TeruioTa cropanusi yC10BHOIO TOIMBa Qy.r.
+29300 k/x/Kr

36500 k/Ix/m>

42000 /I>k/Kr

18300 x/Ix/kr

Tab6smra 5 — Kpurepum orjeHKH cOpMHPOBAHHOCTH KOMIIETeHI{HI

Kop u Kputepuu orieHMBaHus CHOPMHUPOBAHHOCTH KOMIIeTEHI[HH
HavMeHOBaHUe (4acTy KOMIIETEHIIMH)
WHIUKaTopa Ha 6a30BOM ypOBHE Ha MOBBIIIEHHOM YPOBHE
JOCTIDKEHUS COOTBETCTBYET OIIeHKe | COOTBETCTBYET OLI€HKe | COOTBETCTBYET OL[eHKe
KOMITeTEHLUH «yIOBJIETBOPUTETHHO» «XOPOIIIO» «OTJIMYHO»
(uactu 50-64% ot 65-85% ot 86-100% ot
KOMITETeHI[UH) MaKCHMaJ/ILHOIo Oajila | MakCHMMaabHOro Oasila | MakKCHMa/IbHOro Oasia
N-1omk-1 CtygeHt, B ocHoBHOM, | CTyJeHT I0 CYII|eCTBY CTyieHT IpUHHUMAEeT
Wcronib3yer 3HAeT MaTepuall 1o OoTBeyYaer Ha aKTMBHOE y4acTHe B




eCTeCTBeHHOHAYUHBI
eu
o01[erHKeHepHbIe
3HAHWUsI, METO/IbI
MaTeMaTU4eCKOro
aHa/mM3a u
MO/Ie/TMPOBaHUS JIIsI
pelLieHus 3a/ja4 B
rpoeccroHaNbHOM
JesITeNIbHOCTH

TeMaM MOJYJist
«OJHepreTuyeckKue
YCTaHOBKW»,
HCTIONb3YyeT
eCTeCTBeHHOHayuHble U
o0ITIeMH)KeHepHbIe
3HaHUs [Jis pellieHust
3a7iau B
ripoecCcrHoHaTLHOM
JesITeTbHOCTU

MOCTaB/IeHHbIe
BOTIPOCHI 10 TeMaM
MOJy/Is
«JHepreTuyeckKue
YCTaHOBKW»,
HCTIONb3yeT
eCcTeCTBeHHOHayuHble U
o0IIIeMH)KeHepHbIe
3HaHUs [Jis pellieHust
3ajau B
ripoeccroHaTLHOM
JesITeTbHOCTU

X0/ie TIPOBeZIeHusT
MpaKTUUeCKUX 3aHSITHUM,
TIPaBU/IBHO OTBEYaeT Ha
TIOCTaB/IeHHbIE BOTIPOCHI

10 TeMaM MOYJIsI,

CaMOCTOSITe/TEHO

TIPOBO/IUT pacyueT

TEeT/IOTeXHUYECKOT O
o0opy0BaHus1, TOTOB
HCTI0/Tb30BaTh
eCTeCTBeHHOHAYUHbIe U
00ITIeMH)KeHePHbIe
3HAHWS [I7Is] PelleHUst
3ajiau B
ripoeccroHaTLHOM
JesITe/TIbHOCTH

2 OLEHUBAHME IIMCBMEHHbBIX PABOT CTYJJEHTOB,
HE PEIVIAMEHTUPYEMbIX YYEBHBIM IVTAHOM

VHavBHyanbHOe pacueTHOe 3a/jaHue BBINOJHSETCS M0 TeMaM «PacueT LMK/a TernioBOro
aBuraresisi» U «PacueT 11K/a MapoTypOUHHON yCTaHOBKU».

Tabuna6b — @opMupyemMbie KOMIETeHIUH (MM MX YaCTH)

O11eHOYHEBIe
Kop v HaumeHOBaHue Kop v HaMeHOBaHKe WHAWKATOpa JA0CTY)KEeHHs MaTepHahi 1
KOMIeTeHLUU KOMIeTeHLUH (4aCTh KOMIIeTeHLH)
cpeJiCcTBa
YK-1. Cnocoben
OCYLL|eCTBJ/IATD ITOMCK, N-1yk1 AHanusupyert 3ajiauy, Bbljessis ee MpoBepka
KPUTHMYECKUM aHaIu3 u 0a30BbIe COCTABJISIOIIME, OCYIECTBISIET copepkanms VI3
CUHTe3 UH(popMaLuy, | Aekomrosuuuto 3agaun. M/1-3yk.1 PaccmatprBaeT gaIL)Lu/ITa VI3
MIPUMEHSITb CUCTeMHbIN BO3MO>XHbIE BapUaHThI pellieHus 3a/jauH, (coBecesioBanme)
TO/XO0/, AJisl pelleHust OLIeHMBAsI UX JOCTOMHCTBA U HE/I0CTaTKH.
MI0CTaBJ/IEHHBIX 3a/1au

3amanns Ha V13 copmeprkarcs B usganun: Tpodumos, M.A. TerniorexHuka : yue6Hoe rocobue
J/Is1 KOHTAaKTHOM, CaMOCTOSITe/IbHOW PabOThI U BLIMOJIHEHUIO pacueTHO-Tpaduueckoit pabotsr — 4-e
us3f., ucrp. u gomn. — Kapasaeso : Kocrpomckas ['CXA, 2021. — 152 c.
MakcumanbHas orjeHKa 3a M/13- 10 6asioB.

Taﬁnnua 7 — KpnTeplm OL€EHKHW MHAUBHU/YA/IBHOT'0 PACUYE€THOIr0 3a{dHUSA

[MTokazarenu KosmuectBo 6asnioB
MHHHMaJIbHOe MakKCHMasbHOe

Cobmosienue rpacduka BoimosHenwst M/13 0 1
Copepyxkanue /13 3 5
3awwmra U/13 2 3
AKTHUBHOCTS IIpH BbINoHeHuy VI3 vy ripu 0 1
ny6nmMyHo# 3amuTe apyrux M3

Wroro: 5 10




OuleHKa C(pOPMUPOBAHHOCTH KOMITETEHLIMI PU BBITOJIHEHUM U 3alljuTe WHIUBH/YaJbHOIO
pacueTHOTO 3aZlaHusT OCyIecTBsieTcs 1o 6siokam: «Copepykanue VI3» u «3amura U/13».
Kpurepun ouieHrBaHusi cOpMUPOBaHHOCTH KOMIIeTeHLIMH Ipe/icTaB/ieHbl B Tabmie 8.

Tab6mra 8 — Kpurepum orjeHKH cOpMHPOBAHHOCTH KOMIIETeHI{HI

Kop v HaumMeHOBaHMe

Kputepuu ouieHuBaHUs cOPMUPOBAHHOCTH KOMITeTEHLIUM (4YacTH

VHAWKaTOpa KOMITETEHLIUN)
JOCTYDKEHUST Ha 6a30BOM ypOBHe Ha MOBbIIIEHHOM YPOBHE
KOMIIeTeHLIMH (YacTH COOTBETCTBYET COOTBETCTBY€T COOTBETCTBYeT OLleHKe
KOMIIETeHL[H) OL|eHKe OLIEHKE «XOPOLI0» «OT/IMYHO»
«Y[IOBJIETBOPHUTE/Ib 65-85% ot 86-100% oT MakCHMMaJbHOIO
HO» MaKCUMajTbHOT O 6amia
50-64% ot Ganna
MaKCHMa/bHOTO
bania
N-1yk-1 N/13 BBITIOSTHEHO
AHanusupyer 3az7auy, A0 KOHLa
Bbizlesiss ee Gasopple | CEMECTPA; CTYNEHT
COCTABIAIOMIE, BBITIOJIHUJI V13 BbINIO/IHEHO B
OOosIBIITYIO YacTh CPOK C
OCYLL[eCTB/IAeT o N/13 BBINIO/IHEHO B CPOK
3a[jlaHu, HO HeCy1leCTBeHHbIMU
AEKOMIIO3HLHIO WCTIbIThIBAeT HeJloueTaMH, IIpU M [IPaBH/ILHO 0 OPMIIEHO,
3a/idqn. 3aTpy/IHEeHUs B 3alliTe CTY/EHT 10 CTYACHT MOHOCTBIO
-3y pacueTax; Mpu CYILIeCTBY OTBeYaeT BLITOTHI 3a/laHHA, YBEPEHHO
PaccmarpuBaer 3awure N/13 Ha I[10CTaB/IeHHbIe MOIb3yETCA TEPMUHAMH 1

BO3MOXXHbIe BapUAHThI
pellieHus 3a/jauH,
OLleHMBasi UX
JIOCTOMHCTBA U
HeJI0CTaTKHU.

CTYZEHT Jian
HETIO/THbIe OTBETHI
Ha BOTIPOCHI,
JI0TyCKaJ
TIOTPEIIHOCTH B
dbopMynMpoBKax;
WCTIBITBIBAET
3aTpyJHEeHUs B
aHasM3e 3a/1ay,
paccMaTpuBaeT
BO3MOJKHbBIE
BapUaHThI
pellieHus 3a/jauu,
He OI[eHUBast UX
JTOCTOWHCTBA U
HeJIOCTaTKH

BOTPOCHI, HO C
He3HauUTe/IbHbIMU
TIOTPELLHOCTSMU B
(hopMynMpoBKax
onpejeneHuH,
aHa/M3upyer
3a/jauy, BbIJesisis ee
6a3oBbie
COCTaBJISIFOLLHE,
paccMaTpuBaeT
BO3MOXXHbIE
BapUaHTbI pelleHus
3aJjaumn

orpezeneHusIMU, UCII0/Ib3yeT
(hopmyJIbI 17151 pacueToB, MIPU
3aqure V/13 TOruyHo u
apryMeHTHMpPOBaHHO OTBeuaeT
Ha BOIIPOCHI; aHa/IM3UpyeT
3aziauy, Bbljiesisisi ee 6a30BbIe
COCTaBJIAIOLIME, OCYILeCTBISIET
JIeKOMITO3MLMIO 3a/1auH,
paccmaTpuBaeT BO3MOJKHBIE
BapUaHThI pelleHus 3a1auu,
OLIeHUBas UX JOCTOMHCTBA U
HeJ0CTaTKu

@®opma NpoMe)XyTOUHOM aTTeCTaliy M0 AUCLUIIUHE 5K3aMEH.

3 OIIPEJE/IEHUE PE3YJ/IbTATA
IMPOME)XXYTOUYHOU ATTECTAIITN

YK-1. Crioco6GeH 0CyIIecTB/IATh TIOMCK, KPUTUUECKUI aHalnu3 U CUHTe3 UH(OpMaL[iH, TIPUMEeHSITh
CUCTEeMHBIN MO XO0/, [I/Is1 peLlleHNs IT0CTaB/IeHHbIX 3a/a4.

3aaHMA 3aKPBITOr0 THIIA

Bbibepume 00uH npasuibHbIl 8apuaHm omeema

1) TepmoaMHaAMHYECKYI0 CHCTEMY, KOTOpasi He OOMEHHBAeTCs C OKpY)Kamomied cpejou
TeNJI0TOM, Ha3bIBaIOT. ..




130/TMPOBaHHOU
3aKpbITON
+aguabaTHOM
3aMKHYTOMN

BHI[HHI/IH OTKPBITOI'0 THUIIA

ZlonoaHume

2) Temo, ¢ mMoMOIIbI0 KOTOPOro TeIJIOBasg 3HePrusi npeBpamjaeTci B MeXaHHUeCcKYHo,
Ha3bIBaeTcs .
IpasuabHbili omeem: pabouum.

3) [AByx¢a3Hasa cMech, MpeACTaB/sIOMIas co00i map co B3BellleHHHIMHM B HeM Kale/bKaMu
JKH/IKOCTH, Ha3bIBaeTCs HaCBIIeHHBIM MapOM.
IIpasunbHbili omeem: BIa>KHBIM.

/atime pa3eepHymblil omeem Ha 80npoc

3) JaiiTe onpeje/ieHHe NePBOro 3aK0Ha TEPMOJUHAMMKM:
IMpasunbHbili omeem: Bce TIO/[BefiIeHHOe K paboueMy Tesy TeIIO PacXOAyeTCs Ha U3MeHeHHe ero
BHYTpEeHHel HepPryuu U CoBepilieHre paboThl pacIIUpeHusl.

OIIK-1. CriocobeH TIpUMEHSITh eCTeCTBeHHOHAayUHble W OOLeWH)XeHepHble 3HaHUs, MEeTOJBbI
MaTeMaTUUeCKOro aHa/iv3a U MO/le/IMPOBaHKs B IPO(eCCUOHANTBHOM [1esiTe/TbHOCTH.

3afiaHus 3aKpbITOro THMNA
Bbibepume o0uH npaguibHbIl 6apuaHm omeema

1) ITponjecc, HanpaB/IeHHBIM HA YMEHbIIIeHHe BJIA)KHOCTH TeJ/l, Ha3bIBaeTCH...
1. Vcriapenuem
2. Beinapysanuem
3. Cymkou
4. OxnaxieHuemM
[IpaBuBHBIM OTBET: 3
3ajaHus OTKPBITOro THUIA

ZonosnHume

2) B u30xopHOM mpomecce AaB/IeHHe ra3a H3MeHAeTCs MPONOPLHOHA/IBHO €ro
abcosroTHOI Temnepatype (3akoH ITlapiis).
IpasunbHblli omeem: TIPSIMO

3) I[IepeHoc TenyiOTHI 3a CUeT ApPXUMeJOBON CH/IbI HA3bIBAIOT WIN eCTeCTBeHHOM
KOHBEKI[He.
IpasuabHbili omeem: c80600HOLI.

atime pa3eepHymblil omeem Ha 80nNpoc

4) Tlouemy B TeII00OMeHHMKAX Yallleé HMCIO/JIb3YIOT NPOTHBOTOUHYH CXeMy ABHIKEHHS
TerJIOHOCUTeIen?

IpasunbHbili omeem: TIpy 0JUHAKOBBIX TeMITePATypaX BXOASIIHUX U BBIXOJAIIUX TETVIOHOCHUTETeH
Triepernazi TeMrepaTyp MpU MPOTUBOTOYHOM CxeMe Bcerjia 0oJblile, ueM MpHU MPSIMOTOUYHOM CXeMe.
3HauuT Jjs TepeJaud OJHOTO W TOrO >Ke TeIJIOBOrO TOTOKAa MNPy IPOTUBOTOYHOW Cxeme
notpebyeTcst TerI000MeHHUK MeHbIIIeH TIoIa/Iu.



OkoHuaTe/IbHBIE pe3y/bTaThl 00yueHUs: (hOPMHPOBAHMS KOMIIETEHIIW) OIIpe/e/stoTCs
TIOCpeICTBOM TepeBosia 0OansioB, HaOpaHHBIX CTY/€HTOM B TpOLIeCCe OCBOEHHs JUCLIUTIIVHBI, B
OLIeHKM:

— 0a30BBIli ypoBeHb C(HOPMUPOBAHHOCTH KOMITETEHLIMA CUUTAETCS JOCTUTHYTBHIM, €C/h
pe3y/bTaT 00yUYeHHs COOTBETCTBYET OL[eHKe «y/I0B/IeETBOPUTEbHO» (50-64 pelTHHTOBBIX OasiioB);

— TOBBIIIEHHBIN YPOBEHb CQOPMUPOBAHHOCTH KOMITETEHL[UM CUMTAETCS JOCTUTHYThIM, eC/In
pe3y/sbTaT OOyYeHUs] COOTBETCTBYET OLleHKaM «Xopomio» (65-85 peWTHHrOBBIX Oa/ioB) U

«0TIMYHO» (86-100 pelTHHTOBBIX OasIIOB).

4 TIOPSA/TIOK ITPOBEJIEHMS IIOBTOPHOI
IMPOMEXYTOUYHOM ATTECTAIIUA

dopma NpoOMeKyTOYHOM aTTeCcTalyy M0 JUCLUIIMHE 5K3AMEH.

CDOH,I:[ OLIEHOYHBIX CpeACTB [AJjid TIpOBeAeHUdAd HOBTOpHOﬁ HpOMe)KYTOQHOﬁ dTTeCTalu1
(bOpMprETCH M3 4YKrCjia OLI€HOYHBIX CPeACTB I10 TeMdM, KOTOPbIE€ HE OCBOEHBI CTYAE€HTOM.

IlpumeuaHue:

[oroHuTebHBIE KOHTPOJIbHBIE UCTIBITAHUS TIPOBOASTCS AJIsi CTY/I€HTOB, HaOpaBIIMX MeHee
50 6a/1710B (B COOTBETCTBUU C «I10/I0)KEHHEM O MOAY/IbHO-PEUTHHTOBOM CUCTEMEY ).

Tabmna 9 — Kputepun oreHKu ¢()OpMHUPOBAHHOCTH KOMIIETeHIUH

Ko/ 1 HauMeHOBaHWe UHWKATOpa JOCTHKEHHs
KOMITeTeHLUU
(4acTy KOMITeTeHLUM)

Kputepuu otieHrBaHus cOpMUPOBAaHHOCTH
KOMITeTeHLIUM (YaCTH KOMITeTeHLIUN)

Ha 6a30BOM ypOBHe

COOTBETCTBYET OLleHKe
«y0BeTBOpUTENBbHO» 50-64% 0T
MaKCHMabHOro basiia

N-1yk1 AHanusupyert 3ajauvy, Bbljesss ee
0a30Bble COCTABJISIFOIIME, OCYIIECTBIISIET
JIeKOMITIO3ULIMIO 3374
NO-2yx-1 Haxogut v KpUTHUYeCKU aHa/IM3upyeT
uH(OopMarHo, HeoOX0JUMYIO ISl PelleHHs
nocrasyieHHou 3aaun. N/1-3yk.1 PaccmaTprBaer
BO3MOJKHbIE BapHUaHThI pellleHus 3a/auy,
OLleHMBasi UX JOCTOMHCTBA U HejocTaTku. U/I-
lonk-1 Mcnionb3yer ectecTBeHHOHayYHbIE U
o011lerHXeHepHbIe 3HaHUSl, MeTO/IbI
MaTeMaTU4eCKOro aHa/ir3a U MOZle/IMPOBaHus /ISl
pellieHus1 3a/ja4 B Npo(eCcCroHaNIbHON
JlesITeIbHOCTH.

BJIa/leeT MaTepraioM Io TeMam
JUCLIATIIMHBI, HO C He3HAUMTe/TbHBIMU
MOTPELIHOCTSAMU B (hOPMYIMPOBKaX
OTIpe/ie/IeHUH aHa/M3UpYeT 3ajauy,
Bbl/lerisist ee 0a30BbIe COCTABJISIIOLIME,
HaXO/IUT M KDUTUUECKH aHATU3UPYeT
MH(OpMaLMIo, pacCMaTpPUBaeT BO3MOXKHbIE
BapUaHThI PeIIeHus 3a/iauH,
HCTO/b3yeT ecTeCTBeHHOHayYHbIe U
o0IIIeMH)KeHepHbIe 3HAHUS IS PelleHUsT
3a7iau B podeCcCUOHaNbHON JiesITeTbHOCTU
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