[loKyMeHT NoAnucaH NpoCToil 3NeKTPOHHOM NOANMUCHI0
NHbopmaums o Bnagenbue:
g“oi BOHXCOIEOB M\ fAHPREPEPCTBO CEJIBCKOI'O XO3SIICTBA POCCUNCKOM ®EIEPALIN
OMKHOCTb; ,
Nara noﬂnwca%g%gé%ﬁ(z%ngYﬂAPC FB%%%%E;%%X;EX?SS :;;230BATEHBHOE YUPEXJEHUE

YHUKanbHbI MPOrpaMMHbIN KIKOY:

40360b 187906 4K TROMECKAS BQCYNAPCTBEHHAS CEJTbCKOXO3SIMCTBEHHAST AKAJIEMUST»

YTBepxaato:
JA€KdH 3JIEKTPO3HEPreTn4eCKoro (baKy'fleeTa

HI/IKOJ'Ialh MopnwucaHo yndpoBsoii

noanucbio: Hukonai
Anekca HAPOBMW Anexcanaposuy Knumos

[Hata: 2025.06.11
4 KnrmoBs 14:02:57 +03'00' JH.A. K/imoB/

11 vronst 2025 rona

®OH/I OHEHOYHBLIX CPEICTB
0 JUCLUTILIMHE

«TemnorexHuka»
HanpaBneHve noAroToBKu 35.03.06 ArpouHykeHepus
HarmpaBsieHHOCTH (TIpouib) OneKTpoobOopyI0BaHKE U JIEKTPOTEXHOJIOTHH
Kanudukanms BeiyCKHUKA bakanaBp
dopmbl 00yueHUst QuHag, 3a0YHas
Cpoku ocBoenus OITOIT BO 4 rona, 4 roga 7 mec.

Kapagaero 2025



@oH/, OL[EHOYHBIX CpeJCTB TpeAHa3HaueH [J/s1 OlLleHWBaHUS C(POPMUPOBAHHOCTH
KOMITIeTeHI[UW MO0 AUCLIUIIIVHE « TerioTexXHUKa».

Pa3paboTuuk:
AOLIeHT Kad)e,l[pbl Muxaun MoanucaHo LndpoBon
3KOHOMMKMU, YyIIpABJ/IEHUA noanmcbio: Muxamn

- AﬂeKcaHp'pOqu AnekcaHgpoBuy Tpoprmos
%! TEXHOCd)epHOI/I [ata: 2025.04.10 10:08:56
Tpodumos +03'00"

6e3omacHoOCTU Tpodumos M. A.

YTBepsk/leH Ha 3ace[jaHUU Kadeipbl 9KOHOMUKHM, YIpaB/ieHUs1 U TexHOC(hepHOU
6e3oracHocTH, TTpoTokoJ1 Ne8 ot 10 anpenst 2025 roza.

TaTbﬂHa MognucaHo ynoposoi
noanucoto: TaTbAHa
MaKCMMOBHa MakcrmoBHa BacnnbkoBa
o o B [Hata: 2025.04.10 10:15:38
3aBegyroruii Kadegpoi _ PACWIbKOBA +03'00' T.M. BacuibKoBa

CorJiacoBaHo:
[Ipencenarens MeTOAUUECKOM KOMUCCUU 3/IEKTPOSHEPreTUUECKOT0 (paKy/bTeTa
npoToko Ne5 oT «10» urons 2025 roza.

MognucaHo undposon

AneKceM CGPFGEBVN noanucolo: Anekceii Cepreesny

Abnokos
H6J'[0KOB A C ﬂ6ﬂOKOB Hata: 2025.06.10 12:45:19 +03'00'




Taomna 1

IlacnopT ¢)0H/Ja OLIEeHOUHBIX CPe/ICTB

Mopayib
JUCLUTLIAHBI

dopMrpyeMbie KOMITeTeHLIUN
WY UX YaCTH

O11eHOYHBIE
MaTepyasbl
Y Cpe/iCTBa

KomnuuecTtBo

TexHunueckas
TepMOIMHAMUKA

OcHOBBI TeOpUH
TeryioobMeHa

TenosHepre-
TUUeCKUe
YCTaHOBKU

YK-1. Crioco6eH oCyIIecTBsATh
MOUCK, KPUTUUECKUI aHa/n3 1
cuHTe3 uHhOopMaLuH,
TIPUMEHSITb CUCTeMHbIN TTO/IX0/
IS pellieHus TTIOCTaBIeHHbIX
3aau.

YK-2. CniocobeH orpeiesiiTh
KpYT 3a/lau B paMKax
TOCTaB/I€HHOM 11/ U
BbIOMpATh ONTUMaJIbHbIE
CTI0COOBI X PellieHus], UCXOIs
13 JIeNCTBYIOLLIMX MPaBOBBIX
HOPM, UMEIOIINXCS peCypCcoB 1
OrpaHUuYeHUM.

OIIK-1. Cnioco6eH peliaTh
TUTIOBBIE 3a/laun
rpodeCCUOHA/IbHOU
JesiTeTbHOCTU Ha OCHOBE
3HAaHUM OCHOBHBIX 3aKOHOB
MaTeMaTUUeCKUX U
eCTeCTBeHHBIX HayK C
TipuMeHeHreM
HMH(OpMaIMOHHO-
KOMMYHMKaI[MOHHBIX
TeXHOJIOTUH.

OIIK-5. CriocobeH yyacTBOBaThb
B TIPOBeJIeHUU
9KCIepUMeHTaIbHbIX
HCC/ieIOBaHUM B
ripodheCCUOHA/IbHOU
J1esITe/TbHOCTH

CobecemoBaHue

TectrpoBaHue

3augura PI'P

105

126

30

CobecenoBanue

TectrpoBaHue

66

60

TecTtupoBaHue

16




1 OHEHOYHBIE MATEPUAJIbI, HEOBXOJNMBbIE
JIJ1 OITEHKY 3HAHUI, YMEHHN 1 HABBIKOB JIEAATE/IbHOCTHU
B ITPOLECCE OCBOEHMA JNCHUITJIMHbI

Tabmna 2 — @opMupyemMble KOMIIETeHIIHH

OnieHOYHBIE

Kog 1 HaumeHOBaHMe Koj 1 HaumeHOBaHMe UHIUKATOpPa JA0CTKEeHUST MATEDHALL
KOMIIeTeHLIUU KOMITeTeHLIUY (YacTU KOMITeTeHLIUHN) p

Y Cpe/iCTBa

Mogaynsb 1. TexHuueckasi TepMOAMHAMHUKA

U-1yk-1 AHanmu3upyeT 3a/jauy, Bbizensis ee 6a30Bbie

VK-1. CriocoGer COCTaBJIIOLIMe, Ocy:i;;j_jﬂﬂ JIeKOMITO3ULIMIO Cobece/ioBaHme
OCYILIECTBILATH HIOMCK, N-3yk-1 PaccmaTpuBaeT BO3MOKHbIE BADUAHTHI
KPUTUUECKUM aHa/IU3 U
CHHTe3 MHGbOpMALH, pellleHus 3a[jaul, OL[eHMBas UX JOCTOMHCTBA U
NIPUMEHATH CUCTEeMHBII HENOCTATKH. . PI'P
TIOIXOZ, /1 pelLleHHs N-1yk> @opmynupyeTr B paMKax ITOCTaB/JIeHHOU
MMOCTaB/IeHHBIX 3a/ay. Lie/I1 TIPOeKTa COBOKYITHOCTb B3aMMOCBSI3aHHBIX
YK-2. CniocobeH 3aj1au, 00eCreurBaroIINX ee J0CTI)KEHHE.
OIpEAE/IATE KpYyT 3a/ia4 B OrnpeziesnisieT o)XyziaeMble pe3ysbTaThl pellleHUs
paMKax MOCTaBJIeHHOU BbIZE/IeHHBIX 33/1a4.
Lie/I ¥ BhIGUpaTh 6 NI-2yk-> TIpoeKTUpyeT pelileHre KOHKPETHOH 3a/aun
OTITUMATIBHBIE CTIOCODDI TIPOEKTa, BIOMpast ONTUMa/IbHBIN CI0Co0 ee

VX pellleHus], UCXO/S U3
JIeACTBYIOIIUX TTPaBOBBIX
HODPM, UMEIOLUXCS

pelleHns, MCXO/s U3 JEHCTBYIOLMX MPaBOBEBIX HOPM | Tocrynopanue
Y UMEIOLLUXCS PeCypCOB U OrpaHUYeHUN.
N-3yk-> PelllaeT KOHKpeTHbIE 3a7ja4M MIPOEKTa

pecypcoB U
OFpaHquHHﬁ. 3dsBJ/IEHHOI'O Ka4UeCTBa U 3a YCTaHOBJ/IEHHOE BpeMs.
OIIK-1. Criocoben U-4yk-> [TybmuuHo nipeAcTaBisieT pe3yabTaThl
peliaTh TUMOBbIE 3a/jaun pelleH!s] KOHKPETHOM 3a/lauy POeKTa
npocecCUOHaTbHOU Mojy/b 2. OCHOBBI TeOpHH Teni000MeHa
JleATe/IbHOCTH Ha OCHOBE NO-2yx1 HaxoguTt v KpUTUUECKU aHA/IU3UPYeT
3HaHUI OCHOBHBIX vHopMalLHio, He0OXOIUMYIO /IJisl PelleHus
3aKOHOB MOCTaB/IeHHOM 3a/lauM.
MaTeMaTH4eCKUX U U-4yk.1 ['pamoTHO, JIoTHUHO, aprymeHTHpoBaHHO | CobeceoBaHue
eCTeCTBeHHBIX HayK C ¢opmupyeT cOOCTBEHHBIE CY>KIEHHUS U OLIeHKH.
NIpYMeHeHneM OTinyaeT GakThl OT MHEHUH, MHTepIpeTaLyy,
MH(OpMaLMOHHO- OLIeHOK U T.J. B pPaCCy>X[eHUsIX JPYTUX yUYaCTHUKOB
KOMMYHHUKaLMOHHbIX [eaTe/IbHOCTH.
TeXHOJIOTUM. N-5yk-1 OnpepensieT u oLleHWBaeT MOC/IeCTBUS
OIIK-5. Criocoben BO3MO>KHBIX PEIIeHUH 3ajauM.
y41acCTBOBATb B N/I-1onk-1 Vicrmonb3yeT OCHOBHBIE 3aKOHBI TecTupoBaHue
[IPOBEZICHUN eCTeCTBeHHOHAYYHBIX JMCLUILIMH /IS PeleHus
IKCIMEPUMEHTA/IbHBIX CTaHJapTHBIX 3a/ja4y B COOTBETCTBUU C
WCCIeJOBaHUM B N
HpOthecCHOHAbHOM HanpaB/JIeHHOCTBIO TPO(eCCHOHAIBHOM /1esITe/IbHOCTH
eATebHOCTH Mogayab 3. Tenio3HepreTuyeckre yCTaHOBKH

N/-1onk-s YyacTByeT B 3KCIIEPUMEHTAIbHbBIX
WCCTIeJOBAaHUSIX 37IeKTPOOOODPYI0BAHUS U CPE/ICTB TectupoBaHue
aBTOMaTU3aLuu1




OueHOUHbIe MaTepUa/ibl U CPe/iCTBA /I MPOBEPKU
copMupoOBaHHOCTU KOMIIETeHI[UAM

Mopynsb 1. «TexHuueckas mepmoouUHAMUKa»

Bomnpocsl s cobecejoBaHus:
Tema 1 (YpaBHeHHUsI COCTOSTHUS)
Ne 1.3anummTe ypaBHeHHe COCTOSIHUSA AJ1s 1 KT MjeanbHOro rasa. [losgcHuTe BXogsllyie B Hero BeJIMUKHbI,
YKaKUTe UX eJUHULIbl U3MepPeHUs..
Ne 2.3anummre ypaBHeHMe cocTosiHUA A1 1 kmosnsi npeanpHoro rasa. IlosicHuTe BXofsije B Hero
BeJIMUMHBI, YKa)KUTE UX eIMHULIbI U3MepeHUs..
Ne 3.3anuimmTe ypaBHeHHe COCTOSHUSA [/ IPOM3BOJIBHOIO KO/IWYeCTBa HfeasbHOro rasa. IloscHure
BXO/IALLIMie B HEr0 Be/IMUUHBI, YKa)KUTe UX eJUHULIbI U3MepeHUs.
Ne 4.3anminmre, Kak B3aUMOCBsi3aHbl MeXXAy cC000il yHUBepcaqbHas W WHAWBHyajbHasi ra3o0Bble
TIOCTOSIHHBIE? YKaXKUTe UX eZJMHUL[bI U3MepeHUs]
Ne 5.YT0 Takoe rapaMeTphl COCTOSIHUA? YKa)KUTe OCHOBHBbIE TepMHUUeCKue IapaMeTpbl COCTOSHUSA, UX
o003HaueHNe U eJUHULIbI K3MepeHHsl.
Ne 6.3anmummre ypaBHeHHe COCTOSIHUSI [JI1 TIPOM3BOJIBHOIO KOIMUYecTBa rasoBou cmecu. IloscHure
BXO/ISLLIMie B HEr0 Be/IMUUHbI, YKa)KUTe UX eJUHULIbI U3MepPeHUs.
Ne 7.YT0 Ha3bIBaeTCs CMechio ra3oB? Kakue criocoObl 3a/1aHHsI COCTaBa CMECH BbI 3HaeTe?
Ne 8.3anummTe ypaBHeHWe COCTOSIHUS /11 1 KT MJeanbHO-ra30BoM cmecu. [losicHuTe BXosIe B HETro
BeJIMUMHBI, YKOKUTE UX eUHULbI U3MepeHUsl.
Ne 9.Kak ompezenuTs ra3oByr0 IOCTOSIHHYKO CMeCH ra3oB, eC/IM CMeCh 3a/laHa MacCOBBbIMU [JOJISIMU?
OTBeT NOSICHUTB.
Ne 10.Kak orpezieuTh ra30BYH0 TMOCTOSIHHYH) CMeCH ra3oB, eC/IM CMecCh 3aZlaHa 00beMHBIMU JIOJISIMU?
OTBeT NOSICHUTb.
Ne 11.YTO Takoe muIOTHOCTH rasza? 3anMIlUTe ypaBHEHUEe COCTOSIHUA U1 1 Kr uzieaJbHOro rasa uepes
IIJIOTHOCTb.
Ne 12.Yto Ha3biBaeTcsi TepMOAUHaMUuyeCcKUM  rpoueccoM? [lepeunciure V3BeCTHble  BaM
TepMOJMHaMUyeCcKye IPoLIecChl U 3alUIlINUTe UX YPaBHEHHUS.
Ne 13. Kakoii TepMoAMHAMUUECKH TTPOLieCC Ha3bIBaeTcss u300apHbIM? Kak ero Mo>xHO M300pa3uth B PV-
Juarpamme?
Ne 14. Kakoii TepMOAMHAMUUECKH TIPOL[eCC Ha3bIBaeTCsl M30X0pHBIM? Kak ero Mo)kHo 1300pa3uth B PV-
Juarpamme?
Ne 15. Kakoli TepMoguHaMHU4YeCKUid TPOLIeCC Ha3bIBaeTCs M30TEPMUUECKUM U KakK OH u300pakaeTcs B
PV- guarpamme?
Ne 16. OnpesieniuTe ra30BbIe MOCTOSTHHBIE /7151 OKKcH yriiepoa (CO) u yraekucsoro rasa (CO»).
Ne 17. BBeiTe MOHSATHE y1eTbHOTO 00bEM ra3a U MOKaKUTe, KaK MOYKHO €T0 OTPe/e/TUTh IPU U3BECTHOM
[laB/IeHVY ¥ TeMIlepaType rasa.
Tema 2 (TeryioeMKOCTb)
Nel. Yto Takoe TeryioeMKOCTb?  BuHAbl y/enbHBIX TeIJIOEMKOCTeH, WX B3aWMOCBSI3b U €JUHULIbI
HU3MepeHusl.
Ne 2. [aiiTe ompejiesieHHe MOJBHOM TeIJIOEMKOCTH, ee 00OO3HaueHHWe W eJUHULIbI u3MepeHus. Kak
B3aVMMOCBSI3aHbl MOJIbHAsA U MacCcoBast TeIJIOeMKOCTU?
Ne 3. [aiite oripefiesieHHe OObEMHOW TeI/IOEMKOCTH, ee 00O3HaueHHWe U eJUHULIBI U3MepeHus. Kak
B3aMMOCBSI3aHbl 00beMHast 1 MacCOBasi TETJIOEMKOCTH ?
Ne 4. [laiiTe ompejie/ieHe MaCCOBOM TeIlJIOEMKOCTH, ee 00OO3HaueHWe W e[UHUIbI H3MepeHHs. Kak
B3aMMOCBSI3aHbl MacCoOBasi 1 00beMHasi TeTJI0eMKOCTH ?
Ne 5.3anuimre ypaBHeHWe Maiiepa [jii MOJBHBIX TerioeMKocTell. OOBsiCHUTe BXOJsIMEe B Hero
BeJIMUMHBI U YKOKUTE UX eJUHULbI U3MepeHUsl.
Ne 6.3armummmure ypaBHeHWe Maifepa [jisi MacCOBBIX TeryioeMKocTeill. OObsCHHUTe BXOZSIME B HEro
BeJIMUMHBI U YKa)KUTE UX eJUHULIbI U3MePeHUs..



Ne 7.06BsicHUTe, TIOYEMY /I/Is1 OJUHAKOBOTO U3MeHeHHs Temriepa Typbl 1KT ra3a B 1300apHOM IpoLiecce U
M30XOPHOM TpebyeTcsi pa3HOe KOTMYeCTBO TeIIOThI?

Ne 8. B uem pa3HuLia MeXXy UCTUHHOW U CpeJiHeN Terji0eMKOCTSIMU ?

Ne 9. TokaxkuTe, uTO OOJBIIE: MOJIbHAS MJTH MacCOBasi TEIJIOEMKOCTb /IS OJJHOTO U TOTO Ke ra3a?

Ne 10. 3anuiuuTe u3BecTHble Bam ¢Gopmysibl A pacueTa TersioThl, HeOOXOAWMOW /Jisi HarpeBa
TIPOU3BOJILHOTO KOJTMUECTBA ra3a B ©300apHOM Iporiecce.

Ne 11. 3armmumte wu3BecTHble Bam ¢dopMysbl pacyera TersoThl, HeoOXOAUMOM [T HarpeBa
TIPOU3BOJIBHOI'O KO/IMYeCTBAa ra3a B U30XOPHOM IIpoLiecce.

Ne 12. Kak omnpezieMThb TeIIOTy MPU U30XOPHOM U M300apHOM HarpeBaHUM UM OXJIaKAeHWu 1 Kr rasa?
Nel3. Kak ompefenuTb TeIJIOTy, HeOOXOAUMYIO /Ui HarpeBaHWsi WM oxJaxzaeHus V M3 rasa B
V30XOPHOM IIpoLiecce?

Nel4. Kak ompefenuTb TeIJIOTy, HeOOXOAWMYIO /il HarpeBaHWsi WM oxJaxzaeHus V > rasa B
n306apHOM riporjecce?

Ne 15.Kak oripefesnsiercsi 00beMHasi TETVIOEMKOCTb CMeCH H/lea/IbHBIX T'a30B?

Ne 16.Kak orpegenseTcss MaccoBasi TEIIJIOEMKOCTb CMeCH MZiea/IbHbIX ra30B?

Ne 17.Kak orpejesseTcss MoJIbHas TeIVIOeMKOCTb CMeCH H/iealbHbIX ra30B?

Tema 3 (TiepBbIii 3aKOH T.J.)

Ne 1. ITepBbIi 3aKOH TEPMOJMHAMHUKY (aHA/IMTHUECKOE BhIPa’KeHWe U OPMY/IMPOBKA) /IS afrabaTHOTO
TripoLiecca paciupeHust

Ne 2. [lepBbI 3aKOH TEepMOAWHAMUKHU [JI1 M30XOPHOTO mMpolecca (aHa/JUTUUeCKOe BbIDA)KEHUEe U
(hopmy/IMpoBKa)

Ne 3. [TepBbIii 3aKOH TEePMOJMHAMUKH /11 KM300apHOTO TIporjecca (aHa/IMTUUECKOe BBIDAKEHHE W
(hopmy/IMpoBKa)

Ne 4. 3anuiMTe BbIpa)keHHe MEepBOTr0 3aKOHAa TEePMOJMHAMHUKM [/I1 U30TepMHYECKOro Ipoliecca, JanTe
ero ¢opMyJIMpPOBKY.

Ne 5. B ueMm pa3znuiia Mexxay dGyHKuUMel cocTosiHUsS U PyHKUMel ripoljecca? [IpuBeanTe puMephl.

Ne 6. Kak ompezfenuTh UW3MeHeHHWe BHYTPEHHeEM 5SHEPruM UJeaJbHOr0 rasa B Pa3/IMuUHBIX
TepMOJVMHaMHUYeCKUX MpoLieccax?

Ne 7. B yeM CyujHOCTb MepBOro 3aKOHa TePMOJVHAMUKU?

Ne 8. AHanuTHyecKoe BbIpakeHHe U (OpMY/IMpoBKa 1-ro 3akoHa TepMojguHaMUKU (1-s1 ¢dopma 3anuch).
[TosicHUTB BXOASIIME B Bblpa)keHHe BeJIMUUHBI.

Ne 9. AHanuTHUecKoe BbIpakKeHHe U (OpPMYJIMPOBKa 1-ro 3aKOHa TepMOAWHaMUKU (2-s1 popma 3armch).
[TosicHUTB BXOASIIME B Bblpa)keHUe BeJIMUUHBI.

Nel0.Uto Ha3biBaeTcsi SHTAAbIMEN pabouero Tesa W Kak OIMpeJesisieTcsi ee W3MeHeHHe B Pa3MuYHbIX
TepMOJWHaMUYeCKUX MpoLjeccax?

Nell.3anummTe BbIpakeHuWe 1-ro 3aKOHa TePMOJAWHAMMKHU [Jis1 TIOJIMTPOMHOrO MpoLjecca U AauTe ero
(hopmyJIHPOBKY.

Nel2. Kak onpeziensieTcsi paboTa pacivpeHus (CKaTvsi) B TEPMOJUHAMUUECKOM Tporjecce (aHaTMTUYeCKH
v rpaduuecku)?

Nel3. Kak ompegensieTcs Tersiora (aHaIMTUUECKU U rpadyuyecky) B IPOU3BOIbHOM TePMO/MHAMUUECKOM
riporjecce?

Ne14. TTokaxkuTe, BO CKO/IbKO pa3 (J1st T000r0 TEPMOAMHAMUYECKOTO TIPOIiecca) U3MeHeHUe SHTa/bITUH
uzleanbHOTO rasa 6osiblile, ueM U3MeHeHHe ero BHYTPeHHel SHepruu.

Nel5. Kakasi cBsi3p MeXJy H3MeHeHHeM SHTPONMU pabouero Tefla M KOJMUECTBOM TIOZBeJeHHOU
(oTBeZileHHOI) TEIJIOThI B IPOU3BOJILHOM MpoLiecce?

Ne16. TTepBbIii 3aKOH TEPMOAMHAMUKHY (aHA/TUTHUECKOEe BhIpakeHHe U GOPMYIUPOBKA) /i afiiabaTHOTO
TripoLiecca CKaTusl.

Tema 4 (ra3oBble NpOL[ECCHI)

Nel. [Ipy Kakux 4YaCTHBIX 3HAueHUAX II0Kas3aTesss IIOJIMTPOIBI N VMET MeCTO OCHOBHbIe
TepMO/IMHAMHUUeCKHe Tpoljecchl? M306pa3ute 31 miporieccekl B PV- quarpamme.

Ne2. [lpy KakuMX 4YaCTHBIX 3HAuUeHWAX II0Kas3aTess [OJIMTPOIbI n VMET MeCTO OCHOBHbIe
TepMOIMHAMHUUeCKHe Tpoljecchl? M306pa3ute 31 miporieccel B TS- auarpamme.



Ne3. IMoka)kuTe, KakK aHaIUTUYeCKU U rpaduyecku orpejensercss pabota paciivpeHust B ©300apHOM U
M30TePMHUECKOM MpoLeccax

Ned. Kak paccuvThiBaeTCsi W3MeHeHHe SHTalblIMM HW/eaJbHOro ra3a B M300apHOM, H30XODHOM U
TIO/JIMTPOITHOM IIpoLieccax?

Ne5. Kak paccunrath U3MeHeHHe 3HTPOIUU B U3BeCTHbIX BaM TepMoarHaMUUeCKUX MpoLjeccax?

Ne6. ITokaknTe, KaK aHaIUTUUeCKH U TpaduuecKd OmpefieNseTcs TerjoTa B M300apHOM U M30XOPHOM
rporeccax?

No7. [ToKa)kuTe, KaK AaHAUTUYECKU W TpaGUuecku MOXKHO ONpeZiesuTh paboTy B H30XOPDHOM M
azrabaTHOM Tporjeccax?

Ne8. TIpoBeauTe aHanmu3 u300apHOTO Mporiecca. IIpescTaBbTe 3TOT MpoIiecc B pv- U Ts-AuarpaMmmax.
Ne9.[1poBeauTe aHann3 U30XOpHOTO Iporiecca. [IpezscraBbTe 3TOT MpoLecc B pv- U Ts-guarpammax.

Nol10. IIpoBemute aHanv3 u3oTepMUueckoro rnporecca. IIpexacraBere 3TOT Tiponecc B PV- u TS-
JvarpaMmax.

Nell. ITpoBeguTe aHa/mM3 afiiabaTHOTO Tporjecca. IIpeacTaBbTe 3TOT Mpoliecc B pv- U Ts-muarpaMMax.
Nel2. ITokaxkuTe, KaK MO’KHO pacCuMTaThb KOJMYECTBO IO/IBE/IEHHOW TEeIJIOThl BO BCEX M3BECTHBIX Bam
TepMOJUHAMHUeCKHX MpoLjeccax.

Nel3.ITokaknTe, KakK OIpefiesisieTCsl U3MeHeHUe SHTa/bIIMU UZeaJlbHOro rasa BO BCeX M3BeCTHbIX Bam
TepMOJUHAMHUeCKHX MpoLjeccax.

Nel4. TlokaxuTe, Kak OIpezensieTcsi U3MeHeHWe BHYTPEHHel S5Hepruy WjeanbHOro ra3a BO BCeX
M3BeCTHbIX Bam TepmoyHaMHU4eCKUX IIpoLeccax.

Nel5.TToka)kuTe, KaKoil TepMOJMHAMUYeCKHUI MPOLIeCC NMeeT MeCTO, eC/iv IoKasaTesb MOIUTPOIbl n=1.
[aiiTe aHa/M3 3TOTO MpOIiecca, n300pasuTe ero B pv- U Ts-auarpaMmax.

Ne16. ITokaxuTe, KaKOM TePMOJAMHAMUUECKUI TIPOLIECC UMeeT MeCTO, eC/Id MoKa3aTeslb MoauTpons! n=0.
[atiTe aHa/M3 3TOTO MpOIiecca, u300pasuTe ero B pv- U Ts-auarpaMmax.

Nel7.TTokaxkuTe, KaKOM TepMOAMHAMUUECKHH MPOLIeCC UMEeeT MEeCTO TPH MoKa3aTesie MOJIUTPOIIbl N= OO .
[aiiTe aHaM3 3TOTO TMpOIiecca, u300pasuTe ero B pv- U Ts-auarpaMMax.

Ne18.IToka)knTe, KaK paCCUMTBIBAETCS U3MeHeHWe SHTaJIb[IMU W/easbHOr0 rasa B HM30TepMHUUYECKOM U
azmrabaTHOM TIporieccax?

Ne19.TTokakuTe, Kakol TepMOJAMHAMHUUECKUI TMpoLiecC UMeeT MeCTO TIpU IoKasarese MOJUTPOIbI n=Kk.
[aiiTe aHa/M3 3TOTO MpOLiecca U u300pasuTe ero B pv- u Ts-auarpaMmMax.

Ne20. ITokaxkuTe, Kak H3MeHsIeTCS SHTPOINUS HJeaqbHOro rasa B afuabaTHOM W HW30TepMUUECKOM
rporjeccax.

Tema 5 (BogsiHOM map)

Nel KakoBO COOTHOLLEHUe TeMIlepaTyp y B/I&KHOTO U CyXOrO HacCbIeHHOrO I1apa IpU OAUHAKOBOM
JlaBJIeHun?

Ne2 Yto OGosblie: yJenbHbIM 00beM CyXOro HacChIJeHHOTO Iapa WM TeperpeToro Ipy OAWHAKOBOM
nmaBieHun? [Tokaxkute 310 B y/j00HOM 11 Bac guarpamme.

Ne3 UYto Takoe TerioTa napoobpa3oBaHusl U KaK OHa 3aBUCHUT OT JlaBieHus ?

Ne4 Kak paccuuTaTh TeIIOTY, 3aTPaueHHYI0 Ha MOJ0rpeB 1Kr BoAbl OT TeMIlepaTypsl t; 10 TeMIleparypbl
to?

Ne5 Kak ormpezieniTh TeIUIOTy, 3aTpayeHHYH0 Ha IieperpeB 1KI CyXOro HacCbIL[eHHOIO I1apa IpU
TIOCTOSIHHOM [JaB/IeHUN?

Ne6 MoryT 1 UMeThb OZJMHAKOBbIE NapamMeTpbl COCTOSIHUS KUIIALAas BOJA U CyXOM HacCbIleHHbIN Iap B
npoliecce napoo6pasosanusi? HasoBuTe ux.

Ne7 Kak oripefieTMTh TerioTy 1apoobpa3oBaHUst aHa/IMTUUeCKH U rpaduuecku B hs- AuarpaMme?

Ne8 Uto Gosblile: TeMrepaTypa BJA&KHOTO WM CYyXOro rapa Ipyv 0JMHaKOBOM Y HUX JlaB/IeHHUU?

Ne9 TlokakuTe B hs-auarpaMMe Bce U3BeCTHble BaM TepMoirHaMUuyecKre Mporiecchl, B KOTOPhIX MOXHO
13 BJI&KHOT'O T1apa MO/Ty4UTh [eperpeThli.

Ne10 Kakoi1 nap Ha3bIBaeTCsi meperpeTbiM U Kak OMpeie/IUThb TeIJIoTy, 3aTPaueHHYI0 Ha ero neperpen?
Nell Ilokaxure B hs-auarpamMme, Kak MOXXHO OIpeJle/IUTh TeIIOTy, BbIJeJIeHHYH0 TpPU TOJHOU
KOH/IeHCallMU 1KI CyXOro HachlIIlleHHOro rnapa?



Nel2 Kak MOXXHO OIlpefie/IMTh SHTa/IbIIUIO BOJbI, €C/IM U3BeCTHA ee TeMIlepaTypa? YKaXWTe U3BeCTHbIe
Bawm crioco6sbi.

Ne13 Kak MOKHO Ompe/ielITh SHTA/bIIMIO BIaXKHOT0 Mapa? YKaxkuTe u3BecTHble Bam criocoObl.

Nel4 Kakoti rporjecc Ha3bIBaeTCs mpoiieccoM napoobpa3oBanus? IIpy Kakol TemrepaTtype HauMHAEeTCs
3TOT mporiecc?

Ne15 Kaxkoi nap Ha3sbiBaeTcs neperpetbiM? I1oKa)knTe, KaK MOXKHO OIpe/le/IMTh ero rnapameTphbl?

Nel6 B ueM oT/iMuMe CyXOro Y BJI&KHOI'O HachbllleHHOro rnapa? HasoBure, Kakue rnapameTpbl Yy HUX
O/IMHAKOBbIe, a KaK/e pasHble.

Nel7. Ilokaxkute B hs-juarpamme Bce u3BeCTHble BaM TepmoaMHaMuyeckue IMpOLIeCChbl, B KOTOPBIX
MO>KHO U3 CyXOro Iapa IOJIyYUTb NeperpeTsli.

Nel8 Yto HasbIBaeTCsl CTeeHbIO CYXOCTH Iapa U CTelleHbI0 ero BAaKHOCTU? Kak I10 cTereHu CyXOCTU
MOJXXHO OIlpe/ie/IUTh COCTOssHUe rapa?

Ne19.Uto Gosblite: ye/ibHbIN 00beM BIaXKHOTO MJIM CyXOro Mapa Ipy 0/IMHAKOBOM /laB/IeHUU?
Ne20.KakoBO COOTHOLIIEHWe TemIeparyp Yy B/I&KHOI'O, CyXOrO HACBIIEHHOr'O fapa U IeperpeTroro Ipu
O/IMHAaKOBOM /laB/IeHUU?

Tema 6 (BTOpPOI 3aKOH T. [I., [IUKJIbI)

Ne 1. Bropoli 3aKOH TepMOJMHAMMKHU. Y CJI0BHS OCYILeCTBIeHUsS IPSIMBIX LUK/I0B, Tepmuueckuit KII/]
L[MKJIa TeIJIOBOTro ABUraresisi. @opMyIMpOBKY BTOPOI'O 3aKOHA TePMOJVHaMUKHU.

Ne 2.BTOpOi1 3aKOH TepMOAMHAMHMKHA Y CJIOBHUS OCYIIeCTB/eHHs] OOpaTHBIX LUK/IOB, XOJOAWIbHBINA
Ko3¢¢uieHT. PopMynMpoBKa BTOPOro 3aKOHAa TePMOJUHAMUKH.

Ne 3.1lukn Kapuo B pv—u Ts—auarpammax. Tepmuueckuit KIT/I nykia KapHo u ero aHanms.

Ne 4.Yto Ha3biBaeTcs >HTporveit pabouero Tenma? Kak onpefensieTcss W3MeHeHWe SHTPOMUU B
TepMOJVMHaMHUYeCKUX MpoLieccax?

No 5.1306pasute B pv— u Ts—auarpammax 1uka [JBC c moaBofoM Teria TIpU Vv = const H
oXapakTepu3yuTe ero.

No 6.1306pa3ute B pv— u Ts—auarpammax 1wmkn [IBC ¢ mofgBosoM Teryla Mpd p =const u
oXapakTepu3yurTe ero.

No 7.M306pa3ute B pv— u Ts—auarpammax 1wka JBC co cMellaHHBIM TIOJBOZIOM Terula |
oXapakTepu3yurTe ero.

No 8.M306pasute B pv— u Ts—guarpammax I1uka1 ['TY c moABofoM Teria TIpU p = const H
oXapakTepu3yurTe ero.

No9.M306pasute B pv— u Ts—auarpamvax 1mka ['TY ¢ mofgBosoM Teruia TpPU V= const u
oXapakTepu3yurTe ero.

No10.M306pa3ute B pv— u Ts—auarpammax I[UK/J PeHKHWHA Ha HacbileHHOM mape. Tepmuueckuii KIT/]
LIMK/1a PeHKMHA U IyTH ero MOoBbILLIeHNUS.

No 11.M306pa3ute B pv— u Ts—auarpaMMax UK PeHkuHa Ha reperperoM mape. Ne 12.TepMuueckuii
KII/I uykna PenkuHa.

Ne 13.IlpuHiMnuaneHasi cxemMa U Ts— AvarpaMMa LiMK/jla I1apOBOM KOMIIPECCUOHHOM XOJIOAWIbHOW
YCTaHOBKU.

Ne 14.I1puHUMNMaibHas cxeMa U Ts— AuarpaMmma LIMK/Ia TeIyioBOro Hacoca

Ne 15.ITokaxkuTe B pv—auarpaMMe pabourii TPOL[ECC OFZHOCTYTIEHUATOTO KOMITPeCCopa MpH Pa3/MuHbIX
rpoLjeccax CKaTus, 0XapakTepusyure ero.

®oH/| TECTOBBIX 3aJJaHUH /I/ISl TEKYIIero KOHTPOJIA 3HAHUH 110 MOAYJIIO 2

Tema: ITapamMeTpbI COCTOAAHNSA, YyPaBHEHHsI COCTOSHHS H/lea/IbHBIX ra30B
Bbibepume 00uH npasu/ibHbIil 6apUAHM U HAXCMUMe KHONKY «/lanee»
TepMoHHAMHUYECKYI0 CHCTeMY, KOTOpasi He 0OMeHHMBAaeTcsi C OKpPY)Kalolled cpefoil TenJoToM,
Ha3bIBAKOT:
130/TMPOBaHHOU
3aKpBITON



+aguabaTHOM

3aMKHYTOMN

YpaBHeHMe cOCTOSIHHSA H/ea/IbHOr0 ra3a crpaBeAJIuBo JJIf:
nMr000M TeEPMOIMHAMUYECKON CUCTEMBI

+DpaBHOBECHOM TEPMO/IMHAMUYECKOW CUCTEMBI

PaBHOBEPOSTHOW TEPMOJAUHAMUYECKON CUCTEMBI

PaBHOBECHOM TEPMHUYECKOU CHCTEMBI

Maccy ra3sa, 3aK/II0UeHHOT0 B eJUHHULIe 00'beMa, Ha3bIBAIOT:
yZe/TbHbIM BECOM

yAeJbHOU MJIOTHOCTBEO

+TIJIOTHOCTBIO

y/lelTbHbIM 00beMOM

B cucreme HaX0AMTCA BO3/JyX C H30BITOYHBIM /jaB/ieHUueM puss = 0,4 Mma, atMocdepHoe JaB/ieHIe
B= 0,1 MIla. OnpeeinTh aOCOTIOTHOE faB/IeHHE.

+0,5 MIla

0,3 MlIlIa

0,25 MIla

0,6 MIla

B cucreme CH paB/ieHne n3MepsieTcs:

B [DKOYJISIX

B aTMoc(epax

B Oapax

+B TMacKasisix

B cocyae o6bemom 0,75 M3 HaxoguTCsa 2,5 Kr yr/IeKMC/I0ro ra3a. Haitu yaenbHbIi 00beM rasa.
3,33 xr/m>

875 kr-m3

+0,3 M3/Kr

0,3 kr/m>

Ykaxute pasMepHOCTbh YHHBepCa/JIbHOM ra30BoM NOCTOSIHHOM:
Ix/( kr-K)

K/>K/KMOJIb

KI'/KMOJIb

+IIx /(kMonb-K)

YKaxute pasMepHOCTb HHUBHAYA/IbHON ra30B0U NOCTOSIHHOM:
+Ix/( kr-K)

K/I>K/KMOJIb

KI'/KMOJIb

Ik /(kmonb+K)

YpaBHeHMe COCTOSIHMSA /I IPOM3B0/IbHOT0 KO/IMUeCcTBa H/eaJlbHOro rasa:
+pV=mRT

pVy =R,T

p= pRT

pv =RT

Bbibepume HeCcKO/bKO NpasuibHbIX 6APUAHMO8 0Meema u Haxcmume KHONKy «/lasee»
YpaBHeHue cocTosiHMSA /151 1 KT ujeanbHOrO rasa...

pV=mRT

+p= pRT (50%)

pVu =RyT

+pv =RT (50%)

Tema: Ten10eMKOCTbD, METO/bI Oonpeje/iIeHUA TEeI/I0ThI
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Bbibepume 00uH npaguibHbIll 8apUAHM U HAXCMUME KHONKY «/lanee»

YkaxuTe (hopMyJTy CBSA3H TeIUI0eMKOCTel Cp 1 Cy /i1 H/lea/TbHOro ra3a (ypaBHeHue Maiiepa):

Cp = Cy
+cp—cv =R
cp/ Cy
cv—Cp =R

Kakoe ypaBHeHue M0)XHO NPUMEHUTH /I/Il onpejie/ieHUs1 Ko/IMuecTBa
HarpeBaHus 1 Kr rasa ot t; A0 tripu v= const?

Q= pey (t2-t1)

Q = Vipcy (2 — t1)

+Q = ot2—t1)

Q=Vic\ (t2—t1)

Kakoe ypaBHeHue M0)XHO NPUMEHHUTH /I/Il onpejie/ieHUs1 KO/IMuecTBa
HarpeBaHUsi M K2 rasa orT t; Ao tz B mpouecce p = const?

Q= Vupcp (2 —t1)

Q= pcp(t2—t1)

+Q = mep(tz —t1)

Q=Vicp (2—t1)

Kakoe ypaBHeHue M0)XHO NPUMEHUTH /I/IAl onpejie/ieHUs1 Ko/IMuecTBa
HarpeBanus Vm3rasa ot t; 0 &2 npu v= const?

Q= pey (t2-t1)

Q= Vi pey (t2—-t1)

Q = moy(t2—t1)

+Q =Vicy (t2—t1)

Kakoe ypaBHeHue M0)XHO NPUMEHHUTH /I/Il onpejie/ieHUs1 KO/IMuecTBa
HarpeBaHus 1 kmoss rasza ot t; go tzipu p = const?

Q= Vupcp (2 —t1)

+Q = pep(t2—1t1)

Q=mcp(tz—t1)

Q=Vucp(t2—t1)

Kakoe ypaBHeHue M0)XHO NPUMEHUTH /I/IAl onpejie/ieHUs1 Ko/IMuecTBa
HarpeBaHus 1 Kr ra3a oT ¢; 10 t2 B IOJIMTPOIIHOM mpoijecce?

q = pey (t2—t1)

+q=cn(t2—1t1)

q=cv(tz—t1)

q=cp(tz2—t1)

Kakoe ypaBHeHue M0)XHO NPUMEHHUTH /I/Il onpejie/ieHUs1 KO/IMuecTBa
HarpeBaHu# 1 Kr ra3za ot t; 10 &z B ajjuabaTHoM mporecce?

+g=0

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

Kakoe ypaBHeHHe MO)XHO IPUMEHMTH AJIS ONpe/e/IeHUs KOo/JIu4ecTBa
HarpeBaHus 1 Kr ra3sa ot t; 0 { B ©30XOPHOM mnpouecce?

q = pcy (t2—t1)

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

Kakoe ypaBHeHHe MO)XHO IPUMEHMTH AJIS ONpe/e/IeHUs KOo/JIu4ecTBa
HarpeBaHus 1 Kr ra3za ot t; 10 t> B u300apHOM mporecce?

q = pey (t2—t1)

q=cn(tz—t1)
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q=cft2—t1)
+q=cp (t2—t1)

Tema: IlepBbIi 3aK0H TepMOJUHAMHUKH
Bbibepume o0uH npasuibHblil apuaHm omeema u Hajxcmume KHonky «/lanee»
IlepBbIii 3aKOH TEpMOAMHAMHMKH €CTb YaCTHBIM C/Ty4au:
3aKOHAa COXPaHeHHs MacChl BelljeCTB
+3aKOHAa COXPaHeHUs U NIpeBpallleHNs SHeprun
3aKOHAa COXPaHeHUsl KO/IMUeCTBa JBUKeHUs
3aKOHAa COXPaHeHHUsl SHepruu
YKaKuTe ypaBHeHHe I1epBOro 3aK0Ha TepPMOAMHAMMKH
AS = Q/T
+Q =4U +L
H=U+pV
Q=4U-L
Kakoe 13 BbIpa)keHHH He sIB/IsieTCSl ypaBHeHHeM NepBOro 3aK0Ha TepMOJUHAMHKH?
dq =du + pdv
+dq =c,dt +vdp
dq = dh—vdp
dq =c,dT + pdv
Kakoe 13 BbIpa)keHHH ABJISIeTCSl ypaBHeHHEM MepBOro 3aKk0Ha TepMOJUHAMHMKH /1A
HU30TepMHUYeCcKoro npoiecca?

dq =du + pdv

dq = du

+dq = pdv

dq =dh—vdp

Kakoe 13 BbIpa)kKeHUH fAB/ISETCS yPaBHEHHEM [1ePBOro 3aK0HA TEPMOAMHAMUKH /i/Is1 H30XOPHOTI'0
nporiecca?

dq =du + pdv

Ldq =du

dq =dh—vdp

dq =c,dT + pdv

Kakoe 13 BbIpa)KeHH# SIB/ISIETCS YPAaBHEeHHEM MEePBOro 3aK0OHA TEPMOAWHAMHUKH /ISl H300apHOT0
npouecca?

dq = du +vdp

+dq =dh

dq =dh—vdp

dq =du

YKaKuTe nmporecc, mpu KOTOPOM Bce MO/{BOMMOe TeIlI0 MPeBpalliaeTcs B padory:

azrabaTHBIHA

M30XOPHbIMN

+U30TepMUYECKUI

V3006apHbIit

B KakoM (M3 yKa3aHHBIX) MPOLeCCOB MOABOAMMOE TEIUI0 PACX0AyeTCsl Ha yBeIMUeHHe BHYTPEeHHelH
JHePruy U COBepIIeHHe BHelIHel padoTsI?

azrabaTHRINA

M30TepMUUEeCKUM

+1300apHBbIit
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M30XOPHbIMN

YKakuTe mporuecc, Mpu KOTOPOM Bce MOJBO/JUMOe TeI/I0 NMpeBpaljaeTcs TOJIbKO BO BHYTPEeHHIOI0
JHePruIo rasa:

azrabaTHBINA

+130XOPHBIN

HU30TEepMUUECKUI

1300apHBI

Jis mponecca 1-2, n3oopakeHHoro B T-s Auarpamme | s , CIIpaBej/IMBO
BbIpaKeHue:

q=-A4u

+1 = -Au

[ = Au

q=1

Tema: TepmogHaMHUecKHe NPOIeCcChl H/ieaTbHbIX a30B
Bbibepume o0uH gapuaHm omeema u Haxcmume KHONKY «/Ianee»
J17isl H30XOPHOro Npouecca nokKasare/ib MOJIUTPONbI N:
paBeH 1
paBeH 0
paBeH k
+ paBeH * ©
Jins1 n306apHOro nmpomecca nNoKa3are/ib MOJIUTPONBI 1:
paBeH 1
+ paBeH 0
paBeH k
paBeH + o
JI/11 HI30TepMUUYeCKOro npounecca noKasare/ib MNOJIUTPONBI N:
+ paBeH 1
paseH 0
paBeH k
paBeH * o
Jnsa aguabdaTHOro nmpouecca nokKas3are/ib MOJTUTPONbI 1n:
paBeH 1
paBeH 0
+ paBeH k
paBeH * o

YkaxuTe Ha fjuarpamme > Sp KoopauHaTax T-S apmabaTHbIi mpowecc
+mporecc 1-2
riporjecc 1-3
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riporjecc 1-4
npouecc 1-5

YKaxure Ha Auarpamme » Sp KoopanHaTax T-S M30X0pHBIM NpoLecc
riporjecc 1-2

npouecc 1-3

niporjecc 1-4

+npouecc 1-5

Ykaxute Ha fjuarpamme » Sg koopauHaTax T—S u306apHBIii MpoIecc
npowjecc 1-2

riporjecc 1-3

+npouecc 1-4

riporjecc 1-5

¥

e

L J

Jlnsa Kakoro mpouecca cripaBeAIMBO BhIpaxenue A/ = C » dt ?

Juis ripouiecca 1-A

It mpouecca 1-B

s ripouecca 1-C

+7y1s1 mroboro Tpoijecca
241

_-‘lr C.

- 'L.'I

Jlnsa Kakoro mpouecca crpaBe//IHBO BbIpaxenue du =c dt ?

+77151 T0OOTO TIpoIiecca
Iuis ipouecca 1-A
s ripouecca 1-C
It pouecca 1-B
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IInomans nop MuHUeN npoueccal-c-2 B p-v suarpaMmme vV aBasercH ...
paboToii cxKaTust
v3MeHeHreM BHyTpeHHel SHepruu
KOJINYECTBOM TEMJIOThI
+paboToii paciMpeHus
IIpu oaMHAKOBOM H3MeHEHHMH 00Bbema ra3a Hau0o/ibIlasi padoTa pacHIMPeHHs COBEPINAETCH
npoijecce:
+u306apHOM
130TepMUUYECKOM
azrabaTHOM
TIOTUTPOITHOM
PaboTy pacmmpeHusi B ©1300apHOM nporecce pacCYUTHIBAIOT M0 YPAaBHEHHIO:
+L = p(V2—V1)
L =0
L =pV-In(V2/V1)
1
L= E(p1V1 —p2V2)

PaloTy paciiMpeHus B M30TePMHYECKOM MPOLecce PaCCYMTHIBAKOT 110 yPaBHEHHUIO:
L=p(Vo—V1)

L =0

+L =pV-In(V2/V1)

1
L =——(p1V1—p2V2)

k-1
Pa60Ty paciiupeHus B aﬂl/laﬁaTl{OM npoijecce paCCYUTHIBAKOT MO0 YPAaBHEHHUIO:
L= mR( T, — Tl)
L=0

L = mRT-In(V2/V7)
L= 22— Ty
_Fu:—l( =22

VI3MeHeHHe ye/IbHOM YHTPONUH B MOJTUTPOITHOM NPOIecce:

T
As = cyln =
T3
T
+As = c,ln =
I3
T.
As = c,In=
]
As =10

Tema: PeanbHble ra3bl. BoasHou nap.
Bbibepume 00uH npasu/ibHbIil 8aApUAHM U HAXCMUMe KHONKYy «/lanee»
Kunenwue — 370:
Tporiecc napoodpa3oBaHUs C TIOBEPXHOCTU XKUAKOCTU
+mpotiecc mapoobpa3oBaHusi BO BCeM 00beMe >KUKOCTH
repexo/] BeljecTBa U3 TBepPIOro COCTOSTHUS B ra3000pa3Hoe
riepexo/i BelllecTBa U3 ra3000pa3HOr0 COCTOSTHUS B XKUJKOe
Bonpoc ¢ ogHUM NpaBUIbHBIM OTBETOM
Konpencanus — 3to:
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Tiepexo/i BellleCTBa U3 KUAKOT0 COCTOSIHUS B ra3000pa3Hoe

+TIepexo/, BelleCTBa U3 ra3000pa3HOro COCTOSHUS B )KUAKOE

riepexo/i BellleCTBa U3 TBeP/IOTr0 COCTOSTHUS B ra3oobpa3Hoe

riepexo/i BelecTBa U3 TBePJOro COCTOSIHUS B XKUAKOe

Mexay BepxHeld MOrPaHUYHOM KPUBON U H)KHEH MOrpaHNYHON KPUBOH
Ta K

®  HaxoguTCsa:

+00/1aCcTh B/IQXKHOTO TIapa
00/1acTh TeperpeToro napa
00J1aCTh CyXOTr0 HaCBIIIEHHOTO TIapa
00/1aCTh HEHACKITIEHHOU YKUIKOCTH
T K

B

T3

Ha nunuu K-C (¢a3oBoii T-s fuarpammsbi)

KUTISALLEN )KUJKOCTU

BJI&YKHOT'O HaCBILLIEHHOr'O I1apa

+CyXO0ro HachII|eHHOr0 rnapa

reperpeToro rnapa

Kak onpepensiroT napamMeTpsbl BOJsIHOr0 napa?

T10 ypaBHeHUI0 cocTossHua Knanelipona-MenzeneeBa

110 KpUTUUYECKHM I1apameTpam

T10 CTeleHu CyXOCTH

+110 TabMLIaM ¥ JarpaMMam BOZSTHOTO Tapa

YTo Takoe cTeneHb CyX0CTH X BOJSAHOI0 napa?
OTHOLLIEHHe MaCcChl CyXOro rapa K Macce BO/bI
+OTHOLLIEHKWe MacChl CyXOro Iapa K Macce BJIayKHOT'O Ttapa
OTHOLLIEHHe TeMIlepaTyphbl 1apa K Temreparype Hacbll[eHHs
Macca TlapoBoi (pakivy B eJuHUIIE 00BeMa

Eciu creneHb cyxocTH B/Ia)XKHOro napa pasHa 0,9, 3To 3HauuT:

1 xr mapa cogepxxut 0,9 Kr kunsien >xuakoctu 1 0,1 Kr CyXoro HachIIIeHHOTO napa
+1 kr napa cozepxxut 0,1 Kr Kunsimei )xugakocty 1 0,9 Kr CyXoro HacbIIleHHOT 0 napa
1 xr mapa cogepxut 0,1 Kr BaxkHoro napa 4 0,9 Kr cyxoro HacbIL|eHHOT' O T1lapa

1 xr mapa cogepxxut 0,1 Kr kunsen >xuakoctu 1 0,9 Kr neperpeToro napa

Eciu creneHb CyxocTH B/Ia)XKHOro napa pasHa 0,9, 3To 3HauuT:

1 xr mapa cogepxxurt 0,9 Kr kunsien >xuakoctu u0,1 Kr Cyxoro HacbIeHHOT 0 Tapa
+1 kr napa cozepxxut 0,1 Kr Kunsimei )xugakocty 1 0,9 Kr CyXoro HacbIIleHHOT 0 napa
1 xr mapa cogepxxut 0,1 Kr BjiaxkHOro napa 4 0,9 Kr cyxoro HacbIL|eHHOT' O T1apa

1 xr mapa cogepxxut 0,1 Kr kurnsijei >xuakoctu u 0,9 Kr rieperperoro napa
Kuakocrb KUMMT B yC10BUAX T = const. YKaKuTe He H3MEHAIOIUNCS NIapaMeTp:
+/1aB/ieHye apa

CTeleHb CyXOCTH Iapa

IIJIOTHOCTB T1apa

H>0 HaxoguTCs B COCTOSTHUM. ..
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obbem mapa

ITpu Temnepatype 300°C u paBienuu napa 2 MlIla onpegemts cocrosuue H>O, ecin Temneparypa
HaCBIILeHUs NMPHU 3TOM AaByieHun 212,37°C.

+IeperpeTnIii nap

BJIQXKHBIN Map

CyXOH HacChbIlLIeHHbIN T1ap

KUTIALLasi Boja

®a30BOMY PAaBHOBECHIO «KHKOCTh-IIap»
mepexoja

1

2

+3

4

Kak u3meHsercs cocTosiHMe napa B nporecce 1-2, n3o6pakeHHoM Ha h-s guarpamMme
1

COOTBETCTBYET JIMHUA (1)&30301"0

&

h,

K =1

= 5 7

BJI&KHBIM Map NepexouT B IeperpeTsii

+TIeperpeThIii ap NepexoJuT BO BJIaXKHbIN HACHII|EHHbIN

CyXOH HacChbIlLIeHHbIM Nap NepexXo/IUT BO B/IaXKHBIN HACHIEHHBIN
reperpeThIii Map NepexoJuT B CyXOM HaCbIIeHHbIH

h J’\ 1

o

Jnsa npouecca neperpeBa 1 Kr mapa no siuauu 1 (B h-squarpamme)
Heo0X0oMMoe KO/THYEeCTBO TeIJIOThI PaCCUMThIBaeTcs mo ¢gopmyJie

*tq =ha_hc
q=uUg — U,
q =T[5b_3c'j
q :hc_ha

YTo TaKoe CKpbITasi TeN/I0Ta Napoodpa3oBaHus r?
3Heprus, 3aTpaurBaeMasi Ha IpeoioJieHre CU/I B3aMMHOT'O MPUTSDKEHUS MOJIEKY T )KUAKOCTH
TEI/I0Ta U3MeHeHHs SHTPONHHY TIPH KUTIeHU!
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+TeryioTa, 3aTpaueHHas Ha TpeBpallleHue 1Kr KuTsimed >XUJKOCTA B CyXOW HaCbIIeHHBbIA Tlap TIpU
HEU3MEeHHOM /IaB/IeHUH
TeTUI0Ta, SKBUBa/IeHTHast HTAIbIMK HACBILL[EHHOTO Tapa

Jsa nponecca 1-1 S pacnonaraemas pa6ota 1 Kr napa BLIYHC/ISETCH
no ¢gopmy.ie
[ =pav
[=TA4s
+1 =4h
=—Au
Jnsi uero npumensierca T-s fuarpaMma npu Mcc/ie/joBaHNH TePMOANHAMHYECKHX [IMKJ/I0B?
+HarIsITHO TIPe/ICTaB/IsIeT TTPOIIECCHI TT0/IBO/Ia U OTBO/IA TETUIOTHI, TTPeBpaIlleHus TeTIOTh B paboTy
XapakKTepu3yeT 3KOJI0TMYeCKY0 YMCTOTY TeII0BOM MalllMHBI
TMOKa3bIBaeT MaKCUMaJIbHOe JiaBjieHre paboyero Tema
M03BOJISIeT OMpe/e/IUTh MOLHOCTh TEIJIOBOW MalllHbI

Tema: TepmoguHaMuKa NMOTOKA
Bbibepume 00uH npasu/ibHbIill 6apuaHm omeema u Hajxcmume KHONKy «/lanee»
YpaBHeHNe NIePBOro 3aK0Ha TePMOJMHAMHUKH /Il IOTOKA:
+dq = dh + dlmex + d( W?/2)
dq = dh + dlmex
dq = dh + d(w?/2)
dq = du + pdv
ConioBoM KaHa/l MpefAHa3HauveH JJis:
yBeJIMUeHusl IaB/ieHust TTI0TOKa
yMeHbIlIeHHsI CKOPOCTH MOTOKa
+yCKOpeHUsi TI0TOKa
TOPMO>KeHUSI TT0TOKa
Juddy3op npegHasHaueH J/is:
+yBeJIMueHUs /1aB/ieHus TI0TOKa
yMeHbIIIeHHsI CKOPOCTH TI0TOKa
yBeMUeHusi CKOPOCTH MOTOKa
TIpY/aHUsI OTIpe/le/IeHHOT0 HarlpaB/IeHus IBWKeHUs TTI0TOKa

B kaHamax MnepeMEeHHOr0o Ce4ueHUA YCKOpPEeHHE MMOTOKA CBA3dHO C:
yBe/IMUEHHEM [aB/IEHKA Ir'a3d

+yMeHbIIIEHHEM [laB/IEHUS I'a3a

YMeHbIIIeHHWEM IIJIOTHOCTH I'a3d

OXJIaXKIeHreM ra3a

B kaHamax nmepeMeHHOro Ce4eHUuA TOPpMOXKeHHE MOTOKA IMPUBOJUT K:
+yBe/IMYeHUlo [aB/IeHUs ra3a

YMEeHbIIIeHUIO/1daB/IEHHS I'a3d

YBE/IMUEHUIO IIVIOTHOCTH I'a3ad

YBE/IMUEHHIO TEIJIOEMKOCTH ITOTOKA
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Jins moJsiyueHUsi CBepX3BYKOBOI'0 TeUeHHs Ha BhIX0/ie U3 KaHa/la Heo0xoauMo:
WCI0/Ib30BaTh CY>KUBAOLL[eecst COTIo

+HCIM0/Ib30BaTh KOMOMHUPOBAHHOE COTIIO

WCI0J1b30BaTh PaCIIMPSIOIIUICS KaHasl

WCI0/b30BaTh Auddy3op

Bbibepume Hecko/bKO NpasuibHbIX 8APUAHMO8 0meema u Haxcmume KHONky «/lanee»

IIporecc fpoccenpoBaHus NPUBOJMT K...

+YMEHBIIIEHUIO /laB/ieHust Oe3 yBelMueHUsI KHHETUUEeCKOW SHepPruu v 6e3 coBepitieHust paboTsl (50%)
+yBenuueHutro sHTporuu (50%)

YBETMUEHUIO SHTA/IbIIUN

YBEIMUEHUIO TeMIIepaTyphbl

Bbibepume 00uH npasuibHbIll 8apUAHM omeema u Haxcmume KHONKY «/lanee»

Jpocce/IMpOBaHMIO BOASIHOTO Mapa 5 COOTBETCTBYET MPOL{eCC:

JlpocceMpoBaHuI0 HAeaILHOIO rasa
sj=const

+1-2

vi=const

p1=const

HepaBHoBecHbII Npo1ecc Apocce/TMPOBaHUs MPUBOANT K:

YBeJIMUEeHHIO pacIioyiaraeMoi paboThl

YMEHBILIEeHUIO SHTa/IbIINN

+TI0Tepe pacrnonaraeMoi paboThbI

YMEHBILIEeHHIO SHTPOIUU

Kakoii u3 npuBe/jeHHbIX TapaMeTPoB ras3a (p, h, u, v) ocraercss NOCTOAHHBLIM NPHU
Apocce/TpOBaHUU?

S COOTBETCTBYET IpoLecc ...

p = const
+h = const
u = const
v = const

Tema: OOpaTHbIe LUKJ/IbI XO0JIOAHIBHBIX YCTAHOBOK U TEIJIOBBIX HACOCOB
Bbibepume 00uH npasu/ibHbIil 6apuaHm omeema u Haj}cmume KHONKy «/lanee»
X0/10UTbHOY YCTAaHOBKOM Ha3bIBaIOT:

TerJIOBble MallWHBI, ITpejHa3HaueHHbIe /1S TIOHKEeHUsI TeMIlepaTyphbl

+TeryioBble MalllMHbI, IIpe/jHa3HaYeHHbIe /17151 TOH)KEHUS TeMITepaTyphbl TeJl 10 CPaBHEHUIO C
TeMIlepaTypOl OKPY’Karolllel Cpe/ibl U HEeMMPepbIBHOTO MO/JeP>KaHUs 3TOM TeMIlepaTyphl
YCTPOUCTBA, NMO/JeP/KMBarolie HU3KKUe TeMIepaTypbl
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yCTaHOBKH, paboTaroliye 1o 06paTHOMY LUKy

e o2

AN / 1
. ! =
—
Hpe,I[CTaBJIEHHaH cxeMa 4 \ ABJ/IAeTCH...

TIapOCU/IOBOM YCTaHOBKOM

ra30TypOMHHON YCTaHOBKOM

+T1apOBOM KOMITPECCUOHHOMW X0JIOAU/IbHON yCTaHOBKOM
abCoOpOIMOHHON X0JI0IUILHOUW yCTaHOBKOM

—

E
)

Hcnapurenb napoBoil KOMNPECCUOHHOU X0/10/{M/IbHOM MAIIMHBI 4
ob6o3HaueH uudpoii:

1

2

3
+4

KoHjeHcaTop napoBoil KOMIPeCCHOHHOM X0/I0{U/IbHOM YCTaHOBKH 4
o0o3HaueH Hupoi
1
+2
3
4
N cTOoUHNKOM HHU3KO0 HOTEHuHaﬂbHOﬁ TEeIVIOTHI B TEIVIOBOM HAC0Ce MOI'yT 6bITb:
TEeIl/I0Ta, BbIJe/I€eHHas TPy r'OPpeHHr TOIJIMBd
+TerioTa IPyHT4d, BOAOEeMa, BO34yXad
TEI/I0Ta, BrIOpaceiBaeMas B aTMOC(epy C MPOAYKTaMK CrOpaHus TOIIMBa
TEI/I0Ta, BbiZie/IeHHas! IPU CropaHuu Topda, JpeBeCHHBI
Kos3¢punueHT npeodpa3oBaHus TEIIOThI B TEIVIOBOM HACOCE:
eru<l
etun>1
etn=1
+eTH> 2

Bblbepume HecKObKO Npagu/ibHbIX 8APUAHMOB omeema u Haxcmume KHONKY «/lanee»
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4

/ 3\ \
=1
h=const =

B T-s fuarpamme ° H300paKeH IUKIL...
MapoTypOMHHOMN YCTaHOBKU

+T1apOKOMITPECCUOHHOM X0/I0AW/IbHON ycTaHOBKHU (50%)

+Tern0HaCcoCHOM ycTaHOBKH (50%)

Tap03KeKTOPHOMN YCTaHOBKHU

Bbibepume o0uH npasuibHbIll 8apUAHM omeema u Haxcmume KHONKY «/lanee»
Xon0anabHbIN K03(ULHeHT onpeAe/nsaeTcs N0 BbIPAKEHHIO. ..

+e= 2
Iy
1
g=—*1
qz
_ 1
£ = o
I
g= =12
q1

Tema: TepmoguHaMuuecKyue 0CHOBbI KOMIIpeccopa

Bbibepume 00uH npasuibHbIll 8apuUaHmM omeema u Haxcmume KHONKY «/lanee»
p
p 13

2

4]

Ha unuKaTopHo# JuarpamMmme uHUSA 4-1 COOTBETCTBYeT...
pacCIIMpeHUIo

HarHeTaHWIO

+BCaChIBaHUIO

CKaTHI0

Ha unuKaTopHoO# juarpamMmme JIMHUSA 2-3 COOTBETCTBYeT...
CKaTHIO

pacCIIMpeHUIo

+HarHeTaHUIO

BCAChIBaHUIO
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=

Ha unuKaTopHO# JuarpamMmme JUHUSA 3-4 COOTBETCTBYeT...

HarHeTaHUIO

CKaTUuro

BCaCbIBAHHUIO

+3aKpbITHIO HATHETATE/IbHOI'O ¥ OTKPLITHIO BCAChIBAIOIIEro KaaraHa

P
15 222"

C)KkaTue c HAaMMeHbIIIeH 3aTpaToi padoThI B KOMIIpeccope
npoiecce

+1-2

1-2'

1-2"

1-4

PaboTta Kommpeccopa, 3aTpaueHHasi Ha Mo/iyueHue 1 Kr rasa oxkaroro rasa:

va

L. = J‘Vcip =~
!
22

L. = Ipciv =~/
|
22

be = J“v‘t‘i’p = L peox
A

£2
+4, = J‘wfp = —f
2l

Tema: Bia)xHbId BO3yX
Bbibepume 00uH npasuibHbIll 8apUAHM omeema u Haxcmume KHONKY «/lanee»
ITopa aGco/TI0THOM B/IQXKHOCTBHI) BO3/yXa MOHMMAETCH:
Macca BOJSHOrO Iapa, Cofiep>kKalljasicsi BO BIaKHOM BO3JyXe
+Macca BOJSTHOTO Tapa, cofieprkaiascst B 1 M3 BAOKHOTO BO3yXa
Macca BOJSIHOTO Tapa, cofiepxkaiasicst B 1 M3 cyxoro Bo3zyxa
Macca BO/ipl, coZiep>Kalljasicsi B aTMOC(hepHOM BO3Zyxe
HacpIleHHbIM BJ/IQXKHBIM B0O3/{yX0M Ha3bIBaeTCs CMeCh:
+CyXOro BO3/lyXa ¥ HaCbIL|eHHOr'0 BOZSHOIO rapa
CyXOro0 BO3/lyXa Y MeperpeToro BOASHOIO rapa
CyXOro BO3/lyXa U BOJIbI
CyXOro BO3/lyXa ¥ BOJSIHOIO napa
OTHocHTe/IbHAs BJIAXKHOCTh HEHACHILIEHHOr'0 BJIAKHOI0 BO3/yXa:
¢ =100%
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+p< 100%

—

¢> 100%
¢ =0%
0}

oy

s =5

% =2

N
N

IIponecc 1-2

OXJIQXKJEHHUIO BO3/[yXa
HarpeBaHHIO BO3/yXa
OCYIIeHHIO BO3yXa

+ YBIa&KHEHUIO BO3/yXa

COOTBETCTBYET ...

OXJIH)K}]EHI/IE BJ/IQXKHOT'0 HEHACBIIII€EHHOI'0 BO3AyXa MPUBOAUT K BbIINd/J€HUI0 POChbI, €C/IX €ro

TeMIeparypa:

+HIKe TeMIlepaTypbl TOUKH POCHI
paBHa TemIiepaType TOYKH POChHI
BbILLIe TeMIIEPaTyPbl TOUKH POCHI

He JIOCTUraeT 3HaueHUs TeMIlepaTypbl TOYKU POChI
Tabmna 4 — Kpurepun onjeHKu ¢()OpMHPOBAaHHOCTH KOMIETeHI[UH

Kop v HaumeHOBaHMEe

KpuTepuu orieHUBaHUs CHOPMUPOBAHHOCTH KOMIIETEHIIUN
(4acTH KOMIIETEHLIVH)

Ha 0a30BOM yYpOBHE

Ha IMOBBIIIIEHHOM YPOBHEe

TBETCTBYET
UH/MKATOpPa JOCTHKEHUS] cooo iane ye COOTBETCTBYET COOTBETCTBVET OLIEHKE
KOMIIeTeHLMH (4acTH «y,qu]jJIeTBOpI/I OLIEHKE «XOPOILIO» «OTHH{IHO»H
KOMITeTeHLIH ) 65-85% oT
Tn) TebHO» 50-64% oT ° 86-100% 0T MaKCHMaJIbLHOTO
MaKCHMa/IbHOTO
MaKCHMaJ/IbHOI'O bamna
bamna
basuta
U-1yk-1 AHammsupyet | CTyzeHT, CrygeHT o CryaeHT npyuHUMaeT

3ajauy, BblJesisisl ee
0a30BbIe COCTABJIAIOLIHE,
OCYIL|eCTB/ISIeT
JleKOMITIO3ULMIO 3a/]auyl.
N-3yk-1 PaccmaTpuBaet
BO3MO)KHbI€ BapUAHTHI
pelLlleHHUs] 3a/jaui,
OLleHMBas UX JIOCTOMHCTBA
Y HeJJOCTaTKH.
NA-1yk2 @opmynupyer B
paMKax I10CTaB/IeHHOU
L{e/I1 ITPOeKTa
COBOKYITHOCTb
B3aMMOCBSI3aHHbIX 3a/jay,
obecrieunBaoLMX ee
Joctwkenue. Onpefenser
O’KU/laeMble pe3y/bTaThbl
pelLeHts Bbl/le/IeHHbIX
3ajau.
N-2yk-> [Ipoektupyet
pellleHre KOHKPeTHOU

OCHOBHOM, 3HaeT
MaTepuas o TeMam
MOJYJIg
«TexHuueckast
TepMOAVHAMHUKa»,
yMeeT
aHaIu3upoBaTh
TOCTaBJIEHHYO
3ajiauy,
paccMaTpuBaTth
BO3MOXHEIE
BapUaHThI ee
pelLleHus,
oIrpefieniaTh
oXKujjaemMbie
pe3yabTaThbl
pelleHus
BBI/leJIEHHbBIX 3a/ay,
TPOEKTUPOBATh
pellieHre
KOHKDETHOU 3a/iauu
MPOeKTa, peraThb
KOHKDETHbIEe

CyllleCTBY OTBeUaeT
Ha M0CTaB/IeHHbIe
BOIIPOCHI 10 TEMaM
MOy ISt
«TexHuueckas
TePMOJUHAMUKA»,
Ha XOpolleM
ypOBHe
aHanM3upyeT
3a/jauy, BbIJesisis ee
0a3oBbIe
COCTaB/ISIOIIHE,
paccMaTpuBaeT
BO3MOJKHBIE
BapHaHThI pelleHust
3a/1auH, OLleHUBast
HX JOCTOMHCTBA U
HeJIOCTaTKH,
dbopmynupyer B
paMKax
ITIOCTaBJ/ICHHOMH

aKTUBHOE yuacTHe B Xo/ie
TpOBe/IeHNs TTPAKTUUeCKUX
3aHSATUM, JIOTUUHO U
apryMeHTHPOBaHHO
OTBeuaeT Ha I0CTaBIeHHbIe
BOIIPOCKI 110 TeMaM MOy Jisl,
CBOOO/THO TIPOU3BOTUT
pacueTsl B 06/1aCcTH
TeXHUUeCKON JUHAMHKH, C
BBICOKOM CTEIIeHbLIO
CaMOCTOSITe/IbHOCTH
aHaM3UpyeT 3ajauy,
BbIZIe/IsIS ee Oa30BbIe
COCTaBJISAIOIHE,
OCYLL[eCTB/ISIET
JIeKOMITO3UI[HIO 3a/1auH,
paccMaTpUBaeT BO3MOXKHBIE
BapMaHThI pellieHus 3afiaui,
OL[eHMBAasI UX JJOCTOMHCTBA U
HeJ0CTaTKu, GOpMy/IUpYeT B
paMKax MOCTaBJIeHHOU Lieyiv
MPOeKTa COBOKYITHOCTh
B3aKMOCBsI3aHHBIX 3a/1au,
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3a/lauy TIPOEKTa, BbIOMpast
ONTUMAaJbHBIN Criocob ee
pereHus], UCXOAS U3
JeHCTBYIOIIMX TTPAaBOBbLIX
HOPM Y UMEIOIIHXCSI
PeCypCOB U OrpaHUYEHUH.
N/-3yk-> Perraer
KOHKDETHbIE 3a/]aut
MPOeKTa 3asiBJIEHHOTO
KayecTBa U 3a
yCTaHOBJ/IEHHOE BpeMsl.
N -4yx-> [TybmmuHo
TIPe/ICTaB/ISIeT Pe3yJIbTaThI
peleHus1 KOHKPEeTHOM
3a/ilauu TIpOeKTa

3a/jauul MPOEKTa,
TIpe/iCTaB/IsATh
pe3y/bTaThl

Lle/I1 TpoeKTa
COBOKYITHOCTb
B3aUMOCBSI3aHHBIX
3a/a4,
TPOEKTUpyeT
pellieHre
KOHKDETHOU 3a/iauu
TpoeKTa, BbIOupast
ONTHUMaJTbHBIN
crocob ee
pellieHusi, pelaet
KOHKpETHbIe
3a/lauu MpoeKTa
3as1BJIEHHOT O
KauecTBa,
my6/TMaHO
ripe/iCTaB/sieT
pe3yJibTaThbl
pelleHust
KOHKDETHOW 3a/lauu

obecrieunBamOIUX ee
JIOCT)KeHUe, orpejienser
OXKHJaemMble pe3y/IbTaThbl
pellieHus Bbl/le/IeHHbIX
3a/ja4, IpOeKTUpyeT
pelleHre KOHKPeTHOU
3a/lauy TIPOEKTa, BbIOMpast
OTTHUMaJIbHBIN CrIoco0 ee
pellieHus1, UCXO/S 13
JeACTBYIOIIUX TTPAaBOBBIX
HOPM Y UMEIOLUXCS
pPecypcoB ¥ OrpaHUYEHUH,
pelllaeT KOHKPETHBIE 33/lauu
TIPO€eKTa 3asiBJIEHHOT 0
KauecTBa U 3a
YCTaHOBJIEHHOE BpeMs,
ny6/IMYHO Tpe/icTaBIIsieT
pe3yJIbTaThl peleHus
KOHKDETHOU 3a/lauy TpoeKTa

Moaynab 2 «OcHO8bI meopuu mensa0006MeHa»

Bonpocs! 15 cobecegoBaHus:

Tema: TenaonpogoOHOCMb

Nel.Ha3oBuTe u3BecTHble BaM criocoObl MepeHocCa TeIUIOThbl B TBEPAbIX Te/ldX, )XUAKHUX W Fa3006p33HBIX

cpefiax. YKaKUTe MeXaHU3M IepPeH0ca TeTUIOThI B KaXKAOM CTyuae.
No2. [TaiiTe MOHSITHE TET/IONPOBOAHOCTHU. [IpuBeiMTe /[Ba MpaKTUUYeCKUX MPUMepa Tpoljecca

TeIJIOIPpOBOAHOCTH.

Ne3.Uto Ha3bIBaeTCsi TeMIlepaTypHbIM T10JieM?

TeMITepaTyPHOTO TIOJS.

Ne4.Uto HasbiBaeTCs rpajueHTOM TemrepaTypbi? OOo3HaueHUe, eJWHUIIbI H3MepeHus, (pu3nuecKuit

CMBICJI.

Ne5. UTo Ha3bIBaeTCsl TEIJIOBBIM IIOTOKOM, TIJIOTHOCTBK) TEIJIOBOTO rnoroka? Ux O603Ha‘JEHI/Ie,

B3dMMOCBs3b, € JUHULbI U3MEPEHUSA

Ne6. Uto xapakrepusyer KO3(h(HULIMEHT TerIonpoBOJHOCTH Marepuana? Ero ob6o3HaueHWe W eUHULIBI

HU3MepeHHs.

IToustue

CTAallMOHADHOTO MW HeCTalUOHdAPHOI'O

No7. OCHOBHOI#1 3aKOH TeIJIONPOBOJHOCTA. MaTeMaTHueckoe BhIpaykeHre U (popMyJTUpPOBKa

Ne8.3arnuimTe BbIDdA’)KEHHUE 3dKOHAa CDypbe yepes TeruioBoi moTok. IlosicHuTe Be€/IMUMHBI, BXOAsdIIHeE B

Hero

Ne9.3arnuiure BbIpa’K€HHE 3dKOHa CDpre AJId yAeJIbHOI'O TEIJIOBOro ITOTOKA. [TosicHUTe Be/IMUMHEI,

BXOZSIINe B HETO

Ne10. 3anuinure TePMHUYECKOe COIPOTHUBJ/IEHHWE TEIIJIOIIPOBOAHOCTH ITIJIOCKUX U HU/IMHAPHUYECKKUX CTEHOK

Nell.Kos@uiieHT TenaonpoBOJHOCTM U ero (U3MUecKuil CMBIC.

KO3(PUIMeHT Tern0rpoBOJHOCTH

Nel2. Kak paccuuTbhIBaeTCs CTallMOHApHAas TEIJIONPOBOAHOCTh uUepe3 OJHOC/IOMHBbIE TIOCKWEe CTeHKH?

[TosiCHUTB Be/IMUMHBI, BXOZALME B paCUeTHOe YpaBHeHUe
Nel3. Ko3dhduimeHT TerIonpoBoiHOCTH BIaXKHOTO MJTH CYXOTO BO3/yXa 0oJibiiie ¥ rouemy?
Nel4. Kak paccunTbiBaeTCs CTallMOHapHasi TeTJIONPOBOAHOCTE Uepe3 0JHOC/IONHbIe [IUIMHPHUYECKUe

CTEHKU?

@DaxTOopEl,

Ne15. Kak PaCCUUTBIBAETCA CTALlMOHAPHAA TEIIJIOIIPOBOAHOCTL Uepe3 MHOT'OC/IOMHBIe OU/IMHAIPUYECKHe

CTEHKU?
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Nel6.3aBUCUT M KO3((ULMEHT TeIUIONPOBOAHOCTU MaTepuasa OT BeIWUYMHBI TeIJIOBOTO IIOTOKa,
TPOXOJAILero yepes 3TOT MaTepuan?

Nel7.ITokakuTe rpauk U3MeHeHHs1 TemMriepaTyphl 10 TOJILIMHE IVIOCKOW CTeHKU B CUCTeMe KOOpZAMHAT t-
X, YKa3aB HalpasJjleHHe TellJIOBOr0 I0TOKa

Ne18.KakoB 3aKOH pacripefie/ieHUsi TeMIlepaTrypbl 110 TOJILUHe LUIUHAPUYecKoro cios. Ilokaxure B
cucTeMe KOOpJAUHAT t-r.

Ne 19.Kak paccunTbIBaeTCs CTaljuOHapHasi TelJI0NPOBOJHOCTh Yepe3 MHOIOC/IOMHBIe [JIOCKHe CTeHKU?
Ne 20.ChopmymupyiiTe 3akoH Dypre, IpUBEINUTE €r0 MaTeMaTHYeCKOe BhIPaKeHHE W O0BSCHUTE CMBICIT
3HaKa MUHYC B 3TOM 3aKOHe.

Ne 21.3anuivTe, KaKk paCcCUATHIBAETCS CTALMOHApPHAs TeIJIONPOBOAHOCTh /11 ABYXC/IOMHOW MJIOCKOU
CTeHKU?

Ne 22. IMokaxkuTe rpadyk H3MeHeHWs] TeMIlepaTypbl B CHUCTeMe KOOpJAWHAT t-X [JJisg JBYXC/IOMHOU
TUIOCKOW CTEeHKH, eCJIU [1epBbIi CJI0M Jlydllle BTOPOro NPOBOJUT TeIIO.

Tema: KoHeekmugHbll menioobmeH

Nel.Yto Ha3biBaeTcs Teriootaaueri? [IpuBeguTe ABa MpakTUYECKUX MTPUMepa MpoLecca TeriooTAaun
Ne2. CchopmynupyiiTe U 3anMILLINTe OCHOBHOM 3aKOH KOHBEKTHBHOIO TeJIo00MeHa, MOsICHUTE BXOZSIIHe B
Hero BeJIMUMHBI.

Ne3. KakoB (pu3nueckuii cMbICT KO3(@ULMeHTa Tera00TAaud, U Kakuve (akTOpbl BAMSIOT Ha ero
BeJIMUUHY.

Ne4. Uto Ha3bIBaeTCsl KOHBEKLMel, BU/Ibl KOHBEKLMH, UX BAMSHHE Ha MPOLiecC TeryIooTJayuu.

No5. OT Kakux ()akTOpOB 3aBUCHT UHTEHCUBHOCTb Ie€pPeHO0Ca TeIyIoThl OT TIOBEPXHOCTH TBEPAOro Tena K
cpefie, obTekaroleii ero.

Ne6.3anummTe KpuTepuasbHOe ypaBHeHHe, OIMMCHIBAKOIee TIPOLIeCC TeIVIOOTAAuM TIpU  CBOOOAHOM
KOHBEKLIUHU.

Ne7.3anuinmTe KpUTepUaJbHOE YpaBHeHNe, OMKChIBatoLee TeMI00TAavyy MPU BbIHYK/J€eHHOW KOHBEKLIUH.
Ne8. 3anuimmre, Kak paccuuTbiBaeTCs KpuTepuil HyccenbTa 1 UTO OH XapakTepusyeT?

Ne9. 3anuimre, Kak pacCUATHIBAeTCs KpUTepUM PeliHO/b/ICa ¥ UTO OH XapakTepu3yeT?

Ne10.YTo xapakTepusyeT KpuTepuii I'pacroda 1 Kak oH orpejensercs?

Nell.Uto obujero u B ueM pasnudyue MpU pacyeTe TEIVIOOTAAYM B YCJIOBUSX eCTECTBEHHOW KOHBEKIMU
[J1s1 BepTUKa/IbHOM 1 TOPU30HTaIbHOU TPyOBI?

Nel12.Yto xapakTepusyet kpurepuid [IpaHAT/s U Kak OH onpezensieTcs?

Nel3.3anummre ypaBHeHHe HbioToHa-PrixmaHa 1 0ObsicHUTe (DM3MUECKUN CMBIC/ BEJIMUMH, BXOJAIINMX B
3T0 ypaBHeHue. Kakoii TerioobMeH OHO OIMMChIBAeT?

Nel4.Kakue peXumbl [ABWKeHHMs cpefibl pasnuuaroT? OxapakTepusylTe WX B/MsHHE Ha MpoLecC
TeIJIOOTJauM.

Nel5.Kakoi KpuTepuii XapakKTepu3yeT BBbIHYKJEHHYHO KOHBeKLMIO? 3anuiuure ¢GOpMyay A ero
onpejeneHusl.

Nel6.Kakoit kpuTepuil XxapakTepusyeT cBOOOJHYIO KOHBeKIMI0? 3anuumre (opMmyny [JJs ero
onpejeneHusl.

Nel7. IlepeunicivTe, Kak MOXKHO UHTE@HCU(ULMPOBATh MPOLIECC TeIJIO0TAAYU.

Ne 18.YUT0 xapakrepusyeT K03()(PULMEHT TeM/I00Taud U OT Uero 3aBUCUT?

Ne 19 Yto Ha3sbIBaeTCs NOrpaHUUHBIM C/I0€M U KaK OH B/IMsieT Ha IPOLieCC TeIIo0TAauun?

Ne20.YTO0 Takoe TepMUUECKOe COIIPOTUB/IEHUE TeIVIOOTJauu U KaK ero MOXKHO PacCuuTaTh?
Ne21.3anmiute ypaBHeHWe HbroTOHa-PuxmaHa, IOSCHHUTe BXOJsIljMie B HEro Be/JIMUYMHBI U YKaXKHUTe,
KaKOM BUJ, TeryiooOMeHa OMKChIBAaeT 3TO YpaBHEHHe.

Ne22.Uto xapakTepusyeT Ko3(h@ULMEHT TelaooTAauyd, Kak OH o0Oo3HavyaeTcss M KaKyl pa3MepHOCTb
UMeer.

Ne23.3anuivre Bblpa)keHHe [JIs pacyeTa IOTOKa TeIIOThl, OT/aBaeMOM IOBepxHOCTbO F 3a ofHy
CeKyH/ly B Cpefly, TemriepaTypa KOTOPOW HWXe, TeMIepaTypbl CTEHKU

Ne 24.3amnuiimTe ypaBHEHHe, OMUCHIBAOLIEEe MTPOLIECC TETI00TAAuM C 1 M? TIOBEPXHOCTH CTEHKH.
OOBsICHUTe 3HaUeHHe BXOSIUX B 3TO YPaBHEHME BeJTMUMH.
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Tema: Tenionepedaua

Nel.YTo Ha3biBaeTcs Terionepezaueii? IlprBeguTe 1Ba NpakTUYeCKUX NpUMepa nporecca
Terionepesayn.

Ne2.3anuiliuTe ypaBHeHUe Teruionepejaud, o0bsicHUTe (U3NUYeCKUN CMBIC/ BeJIMUMH, BXOJSAIIUX B 3TO
ypaBHeHmUe.

Ne3.Yto xapakTepusyeT KO3(p(QULIMEHT Tersornepejaud U Kak OH OIpeJensieTcs Mpy Iepejaye TerioThl
yepes IVIOCKUe CTeHKU?

Ne4.YTo xapakTepusyeT JIMHENHbIA KO3(PQULIMEHT Telyionepesaun U Kak OH OIpejensieTcs Npy rnepejaue
TeIVIOThI Yepe3 LIW/IMHAPUUYeCKre CTeHKU?

Ne5.Kak paccuuTaTh Termsionepezadyy uyepe3 IUIOCKMe CTeHKU? IlosgcHuTe BXojglljve B ypaBHeHHe
BeJINUMHBI.

Ne6.Kak paccuurtath Iporecc Tervionepejaud yepes LIWIMHAPUYecKue cTeHKU? [losicHWTe BXogsllve B
ypaBHeHMe BeJINUMHBI.

Ne7.3anuimTe Bblpa’keHHsi TEpPMHAYECKOTO CONIPOTHUBIIEHU Tellionepeiauy i IVIOCKUX CTeHOK.
Ne8.3amnuiiuTe BbIPa)KEHUsSI TEPMHUECKOTO COMPOTUB/IEHHsI menaonepedayu pjis LWAIUHAPUUECKUX
CTEHOK.

Ne9.Ha3HaueHue TeIyIoBOM U30JISIIUY U YCJIOBHE ee BbIOOpa.

Ne10.3anuiuMTe ypaBHeHuUe TeryionepeZaud U Ha30BUTe MeTO/Ibl UHTeHCH(MKALIMK 3TOTrO MpoLiecca.
Nell.Kak onpesiensieTcsi TepMUUeCKOe COTIPOTUBI/IEHUE menionepedayu uepes IjI0CKUe CTeHKU?
Nel2.3anuiuvTe BbIpa)KeHHWe [/l pacueTa TepMUYECKOrO COTPOTHBJIEHUSI menjionepedayu uepe3
MHOT'OC/IOVHbIE TIJIOCKHE CTEHKU

Nel3.Kak U3MeHSITbCSI TEIONOTepPU Yepe3 OJWH KBaJpaTHbIM METP KMPIWYHOW CTeHbI 3[jaHus, eC/ii Ha
Hee HaHeCTU CJIOH TyKaTtypku? OO0CHOBATH C MIOMOIIbIO (POPMYJIBI

Ne14.B yeMm oT/iMuMe NPOLIECCOB TeIJIOOTAauM U Teruionepeaaun? [oaTBepanTe 0TBeT ypaBHEHUSIMU
Nel5.3anuiure, Kak onpefenntb Ko3hduiMeHT Teryionepeaayuu /s IBYXC/IOMHOMN TIOCKOM CTEHKU?
Nel6.3anuinTe BbIpa’keHHe [i7Isi pacueTa TEPMHUUYECKOT0 COMPOTUBJIEHHUSI menjionepedayu [IByXC/IOMHOW
TIJIOCKOW CTeHKH

Nel7.3anuivre ypaBHeHHe Teryionepejaun Jjisi Terioo0MeHHOro anmapata. [TosicHuTe BXOAsIi|e B Hero
BeJIMUMHBI

Ne18./laiiTe cpaBHUTE/bHBIN aHA/IN3 NIPIMOTOYHOM U MPOTUBOTOUHOU CXeM /IBHKEHUS TEIJIOHOCUTEeH.
Ne19.Kakast cxeMa [IBH)KeHUsI TETVIOHOCUTEIeN B TerI000MeHHHKe TTpeITIOUTUTe/IbHeH 1 rouemy?
Ne20.3anuimre ypaBHeHUs TeIJIOBOTO OasiaHca U TeryiorepeJauu /sl TeTJIO0OMeHHOT0 arrapara.
Ne21.Kak omnpeienisitoTcsi cpejHeapumMeTUuecKuii U cpefiHesiorapuMUUecKuil TemriepaTypHbI Harop B
T/0 anmapare?

No22. B ueM oT/iMuMe MpPOLIECCOB TeIIONPOBOAHOCTU U Tervionepegaun? IloaTBepaure oOTBeT
ypaBHEHUSIMU

DoHJ TeCTOBbIX 3afilaHUM /I/Is TEKYI[ero KOHTPO,/Is1 3HAaHUH M0 MoAyJIio 1
Tema: Tens10npoBOAHOCTD

Bbibepume o0uH 8epHblil gapuaHm omeema u Haj}cmume KHONky «/anee»
TeMmneparypHoe moJie — 3T0:

3HaueHue TeMIlepaTypbl B CTeHKe

3HaueHue TeMIlepaTypsl B cpejie

+COBOKYITHOCTb 3HaUeHUI TeMIlepaTyp B CTEHKe U/ CpeJie B JaHHbII MOMEHT BPeMeHU
COBOKYITHOCTb 3HaU€HU! TeMIlepaTyp B [IPOCTPaHCTBe

MN30TepmMuyeckasi NOBEPXHOCTh - 3TO:

reoMeTpUUYeCKoe MeCTO TOUeK, TeMIlepaTypa B KOTOPBIX He OIMHAKOBa
reoMeTpUuYecKoe MeCTO TOYeK, TeMIleparypa B KOTOPBIX CTaljiOHapHa
+reoMeTprUUeCKOe MeCTO TOUeK, TeMIlepaTypa B KOTOPBIX OIMHAKOBa

25



reoMeTpUuUecKoe MeCcTO TOYeK, TeMIlepaTypa B KOTOPBIX He CTaljiOHapHa
Ten/10BoM NOTOK — 3TO KO/INYECTBO TeNJI0ThI:

+Tepe/iaBaeMoe B e/IMHULYY BpeMeHH uepe3 NPOU3BOJIbHYHO [I0BEPXHOCTh

repesiaBaeMoe B e/JMHULy BpeMeHH uepe3 eIMHUYHYIO IJI0La/b

yuacTBylolljee B TerioobMeHe

Mpoxo/slliee B eMHHULly BpeMeHM uepe3 eMHWUHYIO IIOL[alb IIpU IpajueHTe TemrepaTrypbl, pABHOM
eliHuULle

B 3akoHe Dypbe BeKTOP TeI/I0BOr0 MOTOKa:

HarpaBJ/leH Tak)Ke KaK U BeKTOp IpaZiieHTa TeMIepaTyp

HarnpasJ/ieH TakXe Kak U BeKTOp Ko3(¢uieHTa TernaonpoBoJHOCTH

HaripasJleH [IPOTHUBOIOJIOKHO BEKTOPY TeMIlepaTyp

+HarnpasJ/ieH IPOTUBOIO/IOKHO BEKTOPY I'paZjieHTa TeMreparyp

CoracHo 3akoHy ®@yphe:

BEKTOP TJIOTHOCTH TETJIOBOTO TIOTOKA, ITepeZiaBaeMoro TerIONPOBOAHOCTEIO, 00pPaTHO TIPOTOPIIMOHANIEeH
rpajiueHTy TeMIlepaTypbl

BEKTOP TJIOTHOCTH TETJIOBOTO TIOTOKA, ITepeZiaBaeMoro TeTIONPOBOAHOCTEIO, 00paTHO TIPOTOPIIMOHANTEeH
rpaJiIMeHTy TeMIlepaTyphl, B3TOMY C 00paTHBIM 3HaKOM

+BEKTOP IJIOTHOCTH TeIJIOBOT0 MOTOKA, IepeZiaBaeMoro TerIonpoBOJAHOCTBIO, IPONOPLMOHAEeH
rpaJiIMeHTy TeMIlepaTyphl, B3TOMY C 00paTHBIM 3HaKOM

BEKTOP IJIOTHOCTH TeIJIOBOI'O IIOTOKA, IlepesjaBaeMoro TeII0NpOBOAHOCTEIO, TIPONOPLMOHAIEH
rpajiieHTy TeMIlepaTypbl

Bripaxenue 3akoHa Dyprne:

q= —AlgradT
q= -1/(gradT)
+q = —gradT
q =—gradT

Ko3¢¢punueHT NponopuuoHaabHOCTH A B ypaBHeHUH Dypbe:
XapakTepu3yeT CII0COOHOCTb JJaHHOTO BeljeCTBa OTBOAUTD TEIUIOTY
XapakKTepr3yeT CIIoCOOHOCTh JAHHOTO BelljeCTBa HarpeBaThCs
XapakTepu3yeT CII0COOHOCTb JJAHHOTO BeljeCcTBa OX/IaKJaThCs

+ XapaKTepu3yeT ClIOCOOHOCTh /IaHHOTO BellleCTBa POBO/AUTH TETJIOTY

-~

Kakoii ¢/10#1 uMeeT HauMeHbIIUN K03 (PHULHEeHT Tern/10npoBOHOCTH
com 1

+cnon 2

cion 3

TI0 PUCYHKY HeJib3sl OTIpe/Ie/TUTh

YKaxuTe pa3MepHOCTb K03 UIHeHTa TeI/IOMPOBOJHOCTH A:
+BT1 /(M-K)

B1/(M?-K)

B1/ M?

x/(m-K)

Ten/ioBoM MOTOK Yepe3 MUIOCKYI0 CTeHKY...

TIPSIMO TIPOTIOPIIIOHA/IeH TEPMUUECKOMY COTIPOTHB/IEHUIO CTEHKU
+ IpsSIMO TIPOTOPLIMOHAJIEH Pa3HOCTU TeMIlepaTyp

o0OpaTHO MpornopiroHaneH Ko3(hGHULIMEeHTY TerIoNpOBOAHOCTH
00paTHO TTPOTOPIIMOHAJIEH TeMIIepaTypam
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Teni0Boi NOTOK Uepe3 M/INHAPUUYECKYIO CTeHKY...

MIPSIMO MPOTIOPL{MOHAIEH TOI{MHE CTeHK!

TIPSIMO TIPOTIOPIIOHAIeH TeMIlepaTypam

+ 00paTHO MPOTIOPIIMOHATIEH TEPMUYECKOMY COTTPOTHUBJIEHHIO TETIONPOBOJHOCTH
00OpaTHO MPOMNOpPLIMOHAJIEH TeMIlepaTypam

PacripesienieHre TemmnepaTypbl B 0JHOPOJHOM IUIOCKOH CTeHKe OCyIIeCTBJ/ISIeTCA:
10 JIorapu(pMUUYeCcKoi KpUBOM

+ 110 NpSIMOU

1o rapabosie

1o runepbosie

PacnipejeneHue TeMneparypbl B 0 JHOPOJAHOM LIM/IHHAPUYECKOH CTeHKe

g=const

~0L "

OCyIeCTB/IAETCH:
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10 KpUBOM

T0 MPSIMOM

1o rapabose

+T10 JIorapupmMUUecKoii KpUBOi

TepMuueckoe CONPOTHB/IEHHE TEIIONPOBOJHOCTH IMJIOCKOH O{HOPO/{HOM CTeHKH:

R=16
+R = 94
R=1/4

R = 1/A-Ind>/d;
TepMuuyeckoe CONpoTHB/IEHHUE TEIVIONPOBOAHOCTH IM/IMHAPHUUYECKOHN 0/JHOPOJHOM CTeHKH:

ti

OmnpejennTh yAe/IbHbIN TEN/I0BOM MOTOK 0 5 | ecwnn m3BecTHHI te; = 300°C, t2 = 200°C,
6=100mMm, A = 1 Bt/Mm-K:

100 Bt/m?

+1000 B1/m?

1 B1/m?

0,1 Bt/m?

Tema: KoHBeKTHBHBII TeI/1000MeH
Bbibepume npasuibHbIil 6apuaHm u Haxcmume KHONKYy «/Ianee»
IIpouecc Tenyioo0MeHa MeX/ly IOBEPXHOCTHI0 TBEP/Or0 Tejla U XXKUAKOCTBIO (ra3om):
Ha3bIBaeTCs Teryionepeaauen
+Ha3bIBaeTCs Te/I00TAauen
Has3bIBaeTCs TeIJIONPOBOJAHOCTBIO
Ha3blBaeTCs TerIoeMKOCTbIO
YpaBHeHue, onMcbIBao1ee NpoLecc Tenj100TAauu:
Q= AF AT
Q=kF AT
+Q=a F AT
Q= AF gradT
B ypaBHennu HbroToHa-PHXMaHa Ten/ioBo MOTOK:
+IIpAMO MPOIOPLIMOHAIEH Pa3HOCTH TeMIlepaTyp
IIPSIMO MPOIIOPLIMOHAJIEH TeMIlepaTypam
TMIPSIMO MPOTIOPL{MOHANeH K03((pULIMeHTy Terionepesaunt
TIIPSIMO MPOITOPLIMOHAJIEH TPaJjueHTy TeMIlepaTypbl
Teopusi Mo/j00usi MPUMEHSIETCS /I/Isi OMMCAaHUA MpoILecca:
TeIJIONPOBOAHOCTH
Terviornepesaud
+ TerI00TAauu
TeIJI00TBOZa
Ko3¢ddunueHT TennooT jauu o pacCUUTHIBACTCA U3 KPUTEPHA/ILHOT0 YPaBHEHUSI:
PeitHonbca
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[TpangTs

+HyccenbTa

I'pacroga

O pexuMe TeueHHUsI )XKHAKOCTH B TPYy0ax CyJAT M0 KPUTEPHIO:
+ PeitHonb/ca

[Ipanptis

Hyccenbsta

I'pacroda

Ko3d¢uiueHT Teni00Taum o XxapaKTepu3yer:
CIIOCOOHOCTh CTEHKH OTJABaTh TETIIO

+ HMHTEHCHUBHOCTb TIpoLiecca Tero0TAauun

(r3uuecKre CBOMCTBA Cpe/ibl

WHTEeHCHBHOCTb TIPOLiecca TeTIONPOBOAHOCTH

Ykaxure pa3MepHOCTb K03(p¢uLiieHTa TeN/I00TAauH «:

Bt /(M-K)
+B1/(M?-K)
B1/ m?
Mx/(m-K)
Tord gy =
- = X
d
} 4

IIpu pacyere TeII00TAaYM BHYTPH TPYObI 3a onpeje AN

pa3Mep NPUHUMAETCH:
+BHYTPEHHHUH jameTp TpyOBI
HapY’KHBIN JriaMeTp TPYOsI
TOJIIHA CTeHKU TPYOBI
JUTMHA TPYOBI

IIpu nonepeyHoM 00TeKaHUH OJUHOUHOMN TPYObI
NMPUHUMAETCSI:

BHYTpeHHUH iuameTp TpyObl

+HapY>KHBIN UaMeTp TPyObI

TOJIIIMHA CTeHKHU TPYOBI

JUTMHA TPYOBI

BeiHy)X/|leHHasi KOHBEeKI|Usl BO3HUKaeT 0K0J/I0 TeIlJIOOTAA0IIel IOBEPXHOCTH 3a CUeT:

TEMJIOBOTO pacCIliMpeHusl HarpeTou KUAKOCTU

+71elICTBUSI BHELLIHETO MCTOYHUMKA (BEHTU/IATOpa, HACOCa)

TEMJIOBOT0 pacCIiMpeHus TeMI00Tarolell TOBepXHOCTH MaTeprarna

TEeIJIOBOT0 U3/TyUeHUst

KpurepuanbHoe ypaBHeHHe, ONMCHIBAOIIEe MPOLECC TeIIOOTAAYHU IIPH CBO0O/[HOI KOHBEKIUH:
Nu =c (Re Pr )"

+Nu = ¢ (Gr Pr )"

Nu=cRe"Pr™

3a onpe/ie/IAIIIMI pa3Mep
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Nu = c Gr" Pr™

KpurepuanbHoe ypaBHeHNe, OIUCHIBAKOILee MPOLeCC TerJI00TJauy NP BbIHY)KAeHHON KOHBeKIUM:
Nu =c (Re Pr)"

Nu =c (Gr Pr)"

+Nu =cRe?Pr™

Nu = ¢ Gr" Pr™

Tema: Tens1000MeH H3/TyUeHHEM
Bbibepume npasuibHblil 6apuaHm u Haxcmume KHONKY «/laneex»
Tes1a, mMOr/I0IIAOIAsA CIOCOOHOCTH KOTOPBIX HE 3aBHUCHUT OT /I/THHBI BOJIHBI, HA3bIBAIOTCH:
+a0Co/MI0THO YepPHBIMU TeslaM
abCOIOTHO CepbIMU TeJIaMH
cepbIMU TejlaMU
abcoroTHO OenbIMU TeslaMu
B 3akoHe Credana-bonbinvana nyuencnyckare/ibHas criocodbHocTb Tena E:
TMIPSIMO TIPOTIOPLIIOHA/IbHA a0COMTIOTHOM TeMriepaType BO BTOPOM CTeTleH!
+ IpPSIMO TMPONOPL{MOHa/NbHa abCOMIOTHON TeMIlepaType B UeTBEPTOM CTelleH!
00paTHO MPOMNOpLMOHa/IBEHA TEMITEPAaTyPe BO BTOPOU CTeTeH!
NIPSIMO ITPOIOPLIMOHA/IbHA TeMIlepaType B YeTBepPTOM CTeleHU
3akoH Credana-bosibiMaHa /1 a0COTIOTHO YEPHOTO TeJia:
+E = Co (T/100)*
E = C (T/100)*
E = £(T/100)*
E = C (T/100)?
M3/1y4arT ¥ NOor/jIoIjanT JTyYHCTyI0 SJHepruio:
He
0))
+CO2
N> u CO
3akoH Credana-BbonbiMaHa A/ ceporo Tesa:
E = Co(T/100)*
+E = C (T/100)*
E = £(T/100)*
E = C (T/100)?
Co0cTBeHHOe u3TydyeHHe ceporo Tena E 3aBucuT 0T:
TeMIlepaTypbl
COCTOSIHUSI IOBEPXHOCTH
+TemnepaTypbl U COCTOSIHUS TIOBEPXHOCTH
JJIVHBI BOJIHBI
Tes10 Ha3pIBaeTCsi a0CO/TIOTHO YePHBIM, €C/IH:

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

CyMMa NMOTOKOB COOCTBEHHOI'0 U OTPA)KEHHOT'0 Te/IOM U3/IydYeHHs Ha3bIBaeTC:
CTMeKTPa/IbHOM MJIOTHOCTBIO TIOTOKA U3MyUYeHUst

WHTerpaabHbIM U3/TyueHreM

+3¢deKTUBHBIM U3TyUeHUeM

CeJIeKTUBHBIM U3/Ty4eHHeM

Kakoe 13 Tes1 Ipy NPoYMX PaBHBIX YCI0BUAX UMeeT 00/IbIIYI0 HHTEHCHBHOCTD U3/TyYeHus ?
CO CTereHbI0 YepHOThI € = 0

CO CTereHblo 4epHOTHI € = 0,5
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CO CTereHbro uepHoTHI € = 0,9

+CO CTeleHbl0 YepHOTHI € = 1

C noBbillIeHHEeM TeMIepaTypbl MAKCUMYM UHTEHCUBHOCTH U3/TyUeHHA:
0CTaeTCsl IPeXXHUM

CMeIIaeTcst B CTOPOHY Oosiee IJTMHHBIX BOJTH

+CMelljaeTcsi B CTOPOHY 60Jsiee KOPOTKUX BOJTH

He U3MeHsIeTCst

MHTeHCUBHOCTBD JIyYHCTOr'0 Ter/I000MeHa YMeHbIIUTCS, eC/IU:

TOBBLICUTD TeMIIepaTypy U3/ydaeMoro Tesa

YBEIUUUTh CTeIeHb YePHOTHI U3/IyUaeMoro Tena

+yMEeHbILUTh CTelleHb YepPHOThI U3/Ty4aeMoro TeJa

V3MEHUTb TeMIepaTypy U3/1y4aeMoro Teja

Kucnopop Oz m a3ot N2, BXojs1ue B COCTaB BO3AyXa,

+TIpO3payHsbl /1J151 TETJIOBOTO U3/Ty4YeHUs

00/1a/1af0T 3HAUMTETBHOM MOTJIoNaTeTbHON CITOCOOHOCTHIO

00/1aJjat0T 3HAUMTETHLHOM U3/TyuaTe/TbHON CITOCOOHOCTHIO

00J1a/1at0T 3HAUNTEILHON U U3/TydaTeTbHOM, U TIOTJIOaTe/TbHON CITI0COOHOCTHIO
CooTHoIIeHHEe MeXAY U3/TyuaTeJTbHOH crioco0HOCThI0 ceporo Tesna E u abcomoTHo yepHoro Eo npu
0/IMHAKOBOHU MX TeMIlepaType:

E=Eo

E>Eo

+E < Eo

E = Ep

IToToK quHCTOi/’I SHEPruM paCCYUTBIBAETCH M0 YPABHEHHUIO:
Q=kF (T -Th)

+Q=0Co Enp F [(T2/100)* — (T1/100)*]

Q=aF (T2-Th)

Q= AF (T2-T1) /8

Tema: Tensionepegaua. Tenioo0MeHHBIe anmapaThl
Bbibepume npasuibHbIil 6apuaHm u Haxcmume KHONKYy «/Ianee»
Tenionepegaya - 3T0:
TMPOLIeCC MepeHoca TemnI0ThI OT Fopsiuel cpefibl K X0JI0AHOU
+TIpOL{ecC MepeHoca TerIoThl OT Fopsiuel Cpe/ibl K XO04HOW yepe3 pa3Zesisitollyto X CTEHKY
TIpOLIeCC NepeHoca TeIyIOThl OT X0JIOJHOM CpeZibl K rOpsiuel uepe3 pasZiessiollyto UX CTeHKY
TMIPOL{eCC MepeHoca TerIoThl OT XOJI0JHOU KUAKOCTU K ropsiueit
B ypaBHeHHu Tenionepefayy Tern/j10BoH NOTOK:
IIPSIMO MPOITOPLIMOHAJIEH PA3HOCTHU TemMIlepaTyp Ha [I0OBepXHOCTU CTeHKHU
+TIPSIMO TIPOINOPLIMOHAJIEH Pa3HOCTH TeMITepaTyp Cpef
o0paTHo rpornopiroHaeH Ko3GdULIMeHTy Terionepesaun
00paTHO TMPOMNOPLMOHA/IEH TeMIlepaTypam
B ypaBHeHMH TenionepeAauy yepe3 M/IHMHAPHUYECKYI0 CTeHKY TelJIOBOU MOTOK:
+TIpsSIMO MPOMOpPLMOHAaeH K03 ULMeHTy Terionepeaun
00paTHO MPOMOpLIMOHAJIeH Pa3HOCTH TeMIepaTyp
00paTHO MTPONOpPIMOHA/IEH KOI(PDUIIUEHTY Teryionepeaun
00paTHO MPOMNOpPLIMOHAJIEH TeMIlepaTypam
YpaBHeHMe Tenionepesaun:
Q: F (Tcl— Tcz) /Ra
Q: k F (Tcl— TCZ)
Q=aF (T—Tx)
+Q: k F (T)K]._ T)KZ)
Kos¢ddunuenT Tenyionepesauu:
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XapaKTepu3yeT CroCOOHOCTh CTeHKH Tiepe/iaBaTh Teryio
XapaKTepu3yeT WHTEeHCUBHOCTh MPOIIeCca TeTI00T/Aaun
+XapakTepu3yeT UHTEHCUBHOCTH TpOLiecca Teriornepeaun
XapaKTepu3yeT HHTEeHCUBHOCTh TIPOIIeCCa TeTUIOTPOBOHOCTH
Ykaxurte pa3sMepHOCTh K03 ¢unuenra Tersionepesauu k:

B1/(M:K)

+B1/(M%K)

Bt/Mm?

IH/(m-K)

TepMI/I'-IECKOE EOHPOTI/IBHEHI/IE TeIrionepegaym yepes OI[HOCJIOI‘/'IHle IVIOCKYH0 CTEHKY:

1 1
+Ry = o + ot =
N S - P

Rn o aidi + 2.']. In di + I:fgdg
1 1

RU = — 4 —
oy 4]
&

Teny1000MeHHNKOM Ha3bIBaIOT annapar, NpeAHa3HaYeHHbIH AJI:

+ HarpeBa OJHOMW Cpe/ibl 3a CUeT repeZiaur TerIoThl OT APYron

N0/IBO/IA TEIJIOTHI K TeIVIOHOCUTEJISAM

co00I11IeHHsI TEIJIOThI OTHOMY U3 TeTVIOHOCUTe el

OTHSITUS TETJIOTHI OT FOPSTYErO TeNJIOHOCUTe/IsT

Kakoii xapakTep UMeeT Ter/1000MeH B TenI000MeHHbIX anmaparax?

TeII0NIPOBOAHOCTD

Tema00TAava

+Teruionepesayva

TeIJI0BOe U3TyUYeHUe

PekynepaTuBHBIM Ha3bIBAeTCA TEMI000MEHHHUK, Y KOTOPOro:

MIPOMCXO/UT Tepesiayua TeryIoThl OT OJHOTO TeMJIOHOCUTEIS K APYTOMY

repeziaya TeI/IOThI OT OJHOrO TEIJIOHOCUTEJIS K ZIPYTOMY OCYLLeCTBJISIeTCS yepe3 paszesIsolyro UX
rpaHully pasjena

+Tepeziaya TeIIoThl OT OAHOIO TEIVIOHOCUTESS K IPYTOMY OCYILIeCTB/ISIeTCS yepe3 pasze/siolyro UX
TBEPAYIO CTEHKY

repeziaya TeI/IOThI OT OJHOTrO TeIMJIOHOCUTEJIS K ZIPYTOMY OCYLLeCTB/ISIeTCS yepe3 paszesIsiolyro UX
JKUJKOCTb

PereHepaTMBHBIM Ha3bIBAeTCA TEMI000MEHHHK, Y KOTOPOTro:

repefiaya TerI0Thl MeX/AY ABYMSI XKUIKOCTSIMU OCYILLECTB/ISIETCS Uepe3 pPa3zesisitolyl0 CTEHKY
HarpesaeMasi KM/IKOCTb I10JIy4aeT TeIlJIOTy OT CTEeHKHU

00OMeH TeTUIOTOH OCYITIeCTB/SIeTCS TIPY CMEIITMBAHUY TOPSTUe U XOJIOTHOM >KUJKOCTeH

+0/lHa U Ta )Ke TIOBEPXHOCTh HarpeBa OMbIBAeTCsI TO FOPSIUEH, TO X0JIOJHOM >XUJKOCThIO
CMecHuTe/TIbHBIM Ha3bIBAeTCs TEIJI000OMEHHHK, Y KOTOPOro:

repefiaya TerI0Thl MeX/AY ABYMSI XKUAKOCTSIMU OCYLECTB/ISIETCS Uepe3 pa3zesisitolyl0 CTEHKY
+00MeH TeTUI0OTOM OCYITIeCTB/ISIeTCS TIPY CMEIITMBAHUY TOPSTUeN U XOJIOHOU XKUKOCTeH

OJIHa U Ta )Ke MIOBePXHOCTh HarpeBa OMbIBAeTCsI TO FOPsTYel, TO X0JIOJHOM KUJKOCTbIO
HarpesaeMasi >KM/IKOCTb I10JIydaeT TeIlJIOTY OT ropsuel >XUJKOCTH
Ec/mu B Tenyio00MeHHUKe ropsiyasi M X0/10HasA KUJKOCTH MPOTEKAIOT Tapajie/ibHO U B OJHOM
HarpasJ/IeHWH, TO TaKasl CXxeMa Ha3bIBaeTcCs ...

TIPOTUBOTOYHOU
MIPSIMOTOYHOM

+ TIPSIMOTOYHOM
TIPUTOYHOM
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Eciu B Ten1000MeHHUKe ropsaydas M Xo/10JHas )XUAKOCTH MMPOTEKAIOT Idpa/l/ie/IbHO U B PA3HBIX
HAITpdBJ/I€EHUAX, TO TdKdsd CXeéMd Ha3bIBA€TCsA:

+ TIPOTUBOTOYHOU
MIPSIMOTOYHOM
riepeKpecTHOM
TIPUTOYHOM

HOBEPXHOCTL, HEOGXOAI/IMEIH AJIA 1epeadvd TeIlJIOThI OT ropA4ero TernioHoCuTe/id X0/10{HOMY,

orpeje/igercsa us3:

YPpaBHeEHUA TEIJIOBOT'O OaaHca

ypaBHeHUs1 Dypbe

+ypaBHeHUs Terionepesayu A/is Ter/I000MeHHMKA

ypaBHeHus1 HbroTOHa-PrixmaHa
YpaBHeHHe Teruionepeayu A/ TenI000MeHHOro anmnapara:

q= k(t»(l—t)KZ)
Q=aF (o —t1)
+Q = k FAtcp

ITpu Kakoii cxeme {BI)KEHHs TeIVIOHOCHTeIel TpeOdyeTcsi MeHbIas MJI0L[ajb MOBEePXHOCTH
Telioo0MeHa B TeI/I000MEHHBIX anmaparax?

TIPSIMOTOUYHOM
+TIPOTUBOTOYHOU
repeKpecTHOU

TeIVIOCheM He 3aBHCUT OT CXeMbI JBHXKEeHUA

Tabmna 3 — Kpurepun onjeHKu ¢)OpMHPOBAHHOCTH KOMIETeHI[HH

Kog n Kputepun orieHrBaHus ChOPMUPOBAHHOCTU KOMIIETeHLIUU
HavlMeHOBaHUe (4acTy KOMIETeHLMK)
VH/IMKaTopa Ha 6a30BOM ypOBHe Ha TOBBILLIEHHOM YPOBHe
JOCTVKeHUS COOTBETCTBYeT OLleHKe COOTBETCTBYeT OLIeHKe | COOTBETCTBYET OLleHKe
KOMITeTeHLIUU «y[I0B/IETBOPUTE/ILHO» 50- «xopouo» 65-85% ot «OTJIMYHO»
(gactn 64% 0T MaKCMMaJbHOTO MaKCHMasbHOro Oasia 86-100% ot
KOMIIeTeHI1H) banna MaKCUMaJibHOro 6asia
NAO-2yx1 Haxopur u | CTyzieHT, B OCHOBHOM, CTyeHT 1o cyuiecTBy CTyzeHT npyuHUMaeT
KPUTHUYECKU 3HaeT MaTepuas 10 TeMaM | OTBeyaeT Ha aKTUBHOE yyacTue B
aHa/IM3upyer Mozys «OCHOBBI TEOPUM | ITOCTaBJIEHHBIE BOIIPOCHI | X0/l IPOBeZleHUsI
yH(popMaLHto, TeryiooOMeHa», HAXOUT U | TIO TeMaM MOJYJIs IIPAKTUYeCKUX
HEoOXOAUMYIO /Il | aHA/IU3UpPyeT «OCHOBBI TEOpUU 3aHATUHN, IPABUJILHO
pelleHus uHdopmaluio, hopMHUpyeT | TeryiooOMeHa», HAXOJUT | OTBeYaeT Ha
NIOCTAaBJ/IEHHOU COOCTBEHHBIE CY)KIEHUSI U | U KPUTHUECKH NI0CTaBJ/IeHHbIE
3a/lauul. OLIeHKH, yMeeT OIpe/ie/iaTh | aHa/lIUu3upyeT BOITIPOCHI T10 TeMaM
N[-4yk.1 'pamMOTHO, | U OLleHUBaTh MOC/E/CTBUS | UH(OPMALHIO, MOZY I,
JIOTUYHO, BO3MOJXXHBIX pellleHnn HeoOX0AUMYHO [IIst CaMOCTOSATe/IbHO
apryMeHTHPOBAaHHO | 3a/lauM, 3HaeT OCHOBHbIE pelleHus IOCTaB/IeHHOW | ITPOBOJMT pacyeT
¢dhopmupyet 3aKOHBI 3a/lauyl, FpaMOTHO CTalMOHAapPHON
coOCTBeHHBIe eCTeCTBeHHOHAYUHbIX ¢dbopmupyer TeII0NPOBOHOCTH,
CY>X[|€HUS U OL[€HKH. | JUCLIUILIVH coOCTBeHHbIe CY)K/IeHUsI | TPOLIeCCOB
OtsmuaeT pakThbl OT Y OLIeHKH, OT/INYaeT TeII00TauH,
MHEHUH, (hakTbl OT MHEHUH, TIPOLIeCCOB
VIHTepIIpeTariu, orpefiesisfieT U OL|eHUBaeT | Terviornepesaud u
OLIeHOK U T.[J. B T10C/1e/ICTBUS TeTI000MeHHBIX
paccyXieHHsxX BO3MOJXKHBIX pellleHui anmnaparos, TelJIOBOrO
JPYTMX YYaCTHUKOB 3a/lauy, UCTI0J/Ib3yeT W3/TyueHus], C BbICOKOU
JlesiITeIbHOCTH. OCHOBHBIE 3aKOHBI CTerneHbI0
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N-5yk-1 eCTeCTBeHHOHAYUYHBIX CaMOCTOSATE/IEHOCTH
OnpegensieT U JVICLIUTUIVH [/ PellieHus1 | HaXOUT U KPUTUUYECKU
OLleHUBaeT CTaHJAPTHBIX 3ajiau aHa/M3rpyeT
MOC/Ie[ICTBUSI yH(popMaLHIo,
BO3MO>KHBIX HeOOXOIUMYTO [1/Ist
pellieHnH 3aJjauu. pelleHust
NI-1ormk-1 MOCTaB/IEHHOM 3a/jauM,
Wcnonb3yer rPaMOTHO, JIOTUYHO,
OCHOBHbIE 3aKOHBI apryMeHTHPOBaHHO
€CTeCTBeHHOHAYUHBI ¢dhopmupyer
X JUCLIATUIVH /1St coOCTBeHHBIe
pelleHust CY’>KJI€HUS U OL|eHKH,

CTaH/IapPTHBIX 3ajjay
B COOTBETCTBUM C
HarpaB/IeHHOCTbIO
nipodeccoHa/IbHOM
JlesiTeIbHOCTH

oT/MuaeT (akThl OT
MHEeHUH,
VIHTepIIpeTaryin,
OLIeHOK U T.[JI. B
pacCy>XAeHHUsX JPyTUx
YUaCTHHUKOB
JesITeIbHOCTH,
orpejienisieT U
OLleHUBaeT
MOC/Ie/ICTBUS
BO3MOJKHBIX pellleHHH
3aZjauu, roToB
VICTI0JIb30BaTh
OCHOBHBI€ 3aKOHBI
eCTeCTBeHHOHayUHbIX
JUCLIUTIIVH 7151
pelleHust
CTaHJAPTHBIX 3aJau B
COOTBETCTBUM C
HanpaB/eHHOCTbIO
ripogeccoHa/IbHOM
JlesITeJIbHOCTH

Modyab 3. «TennosHepzemuuecKue yCmaHo8Ku»
®oH/| TECTOBBIX 3aJaHUH /I/IS1 TEKYILIero KOHTPOJIA 3HAaHUH
Tema: ToniMBo ¥ Nporecchbl rOpeHus

Boibepume HecKoAbKO Npagu/bHbIX 8apUAHMO8 OMeema U Hajcmume KHonky «/lanee»
I'oprounmu 3/1eMeHTaMH B TBEP/IOM TOILIUBE SIBJISIIOTCA. ..

+BO/IOPOZ,

+yrnepop

+cepa

KUCJIOPO/

Bbibepume 00uH npasu/ibHbIll 6apuaHm omeema u Hajxcmume KHONKy «/lanee»

Heropounm 3/1eMeHTOM TBEP/0r0 TOIIMBA SIB/ISIETCH:
BOJIOPOZ,

yrepos,

cepa
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+KUCI0pPO],

IIpoaykToM aHa’poOHOM NepepadoTKH OPraHNYecKHX 0TX0/i0B (HaB03a, PACTUTETbHBIX O0CTAaTKOB,
Mycopa H T./|.) Ha3bIBaeTcs:

JIOMEeHHBIM ra3

+6uoras

reHepaTOpPHBIN ra3s

TIOMYTHBIM Ta3

Kakum crmoco0oM CKHraroT B KOT/IaX ra3 1 Ma3syT?

+hakenbHbIM

CJI0EBBIM

BHUXPEBbIM

B KUITAALLEM CJI0€

OTHoIIeHNe KO/THYeCcTBa Bo3ayxa Vi, AeliCTBUTE/ILHO NOJAAHHOI'0 B TOIIKY, K TeOPeTHUeCKH
Heo0xoguMoMy Vo, Ha3bIBaeTCA:

+K03dduieHTOM U30bITKa BO3/IyXa

K03(h(ULIMeHTOM HeJJoCTaloI[ero Bo3zayxa

KO3(pUIMeHT JUILIHero Bo3ayxa

KO3 PULIMEHT Mo/lauu BO3yxa

O0beM Cyxux TPeXaTOMHBIX MPO/yKTOB CrOPaHuUsi BBIYMC/IsSIeTCs o ¢hopmyiie:

VROz = Vcoz + VSOZ + VH2O

Vroy =Veo, ~Vio,

Vr = Vro1 *VE20

+ VROz — VC"Oz + VSOZ

Hau60/1b111y10 TEMJIOTY CrOPaHKs U3 JHEPreTHUeCKHUX TOM/IUB UMEIOT:
+Ma3yT

yToJh

TIPUPO/HBIN ra3

Topd
Pacxoj Tor/iMBa KOT/IOM PacCUHUTBHIBAETCA 1o ¢hopmyJie:

= - (}lme - ’Iln.e.)
Ty
D- (hpze - hF‘E.S. )
O 1,
— D- (&Pze +'&P2.6‘. )
O 1y
- (';1?22 - ’Ilﬂ.e. )
oF
Teniora cropanusi ycJI0BHOro Tonmaa Qy.r.:
+29300 k/>x/Kr
36500 K Ix/M>

42000 kIx/Kr
18300 kIx/Kr

5=

B

b=

Tema: TensiocHa0KeHHUe C.-X. 00EKTOB
Bbibepume 00uH 8epHblll 6apuaHm omeema u Haxcmume KHONKy «/lanee»
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Hudpoii 5 Ha cxeMe BepTHKA/ILHO-BOAOTPYOHOr0 6apadaHHOro0 NapoBoro KOT/ia C eCTeCTBeHHOU
Ne

UPKY/IAuen o0o3HayveH:
3KpaHHbIe TPYObI

+BO3/yXOIO/0rpeBaTe b

bapabax

BOJSIHOM 5KOHOMai3ep

Hudpoii 3 Ha cxeMe BepTUKA/IbHO-BOOTPYOHOr0 6apadaHHOr0 NapoBoro KOT/ia C eCTeCTBeHHOU

Ne
3 nn
1 il
10
ST
9 ; re-=—[15
i B
(5
; R
UPKY/IAIuen . o0o3HayveH:
+ raporeperpeBareb
KOJIIEKTOPBI
bapabax
ropesika
Iudpoii 10 Ha cxeMe BepTUKA/ILHO-BOAOTPYOHOr0 0apadaHHOI0 MapoBOro KOTJ/Ia C eCTeCTBeHHOM
Ne
3 Ml
1 ;
10 X
ST
9 : rNe
I \k« B
(5
; L CiTanyr
. B
HUPKY/ISALAeR W 0003HaYeHbI:

+ OIyCKHble HeoOorpeBaeMbie TPYyOBI

3KpaHHbIe TPyObI

ra30Xxofbl

raporieperpeBareyiu

OTtje/1eHHe apa OT BOAbI BBIMOTHSETCS B:

+ b6apabane

HeoOorpeBaeMbIX OITyCKHBIX TpyDax

MIUTaTeIbHOM Hacoce

raporieperpeBaresie

IToBbIlIeHHe TeMnepaTyphl apa, NOCTynawiero u3 6apabaHa KoT/1a, BbINOIHAETCS B:
+ paJiMaLlMOHHOM W/ KOHBEKTHBHOM I1aporieperpeBaresie
3KOHOMaiizepe

BO3/IyXOI0/j0rpeBaresie

TOTIKe KOTJIa
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BojsiHoii 3Kx0HOMaii3ep U BO3/JyX0Mno/iorpeBaTe/ib BOCIPHHUMAIOT TEIVIOTY YXOJSAIIUX ABIMOBbBIX
ra3oB, B 0CHOBHOM:

+ KOHBeKIUeMn

TeTJIOBLIM U3/TyYeHreM

TeIJIONPOBOJHOCTbIO

WHJYKIJMOHHBIM HarpeBoM

OO01as )KeCTKOCTh MUTATe/IbHOM BOJbI ONIpe/Ie/IsieTCsl Ha/IMUHUeM COJIeH:
+Cau Mg

Ku Na

PukK

Nawu Cs
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Ta6mna 5 — Kpurepun orjeHKH ¢)OpMHPOBAHHOCTH KOMIIeTeHIMI

Koz u Kputepuu orieHuBaHUS CHOPMHUPOBAHHOCTH KOMIIETEHIUH
HalMeHOBaHHe (4acTy KOMIIeTeHL[1H)
WHIUKaTopa Ha 6a30BOM ypOBHE Ha MOBBIIIIEHHOM YPOBHE
JIOCTHKEHUS COOTBETCTBYET OIIeHKe | COOTBETCTBYET OL[eHKe COOTBETCTBYET OI|eHKe
KOMITeTEHLUU «y/IOBJIETBOPUTETLHO» «XOPOILIO» «OT/IMYHO»
(uactu 50-64% ot 65-85% ot 86-100% ot
KOMITETEHI[1H) MaKCUMa/bHOro 0asiia | MakCHMMaabHOro basia MaKCUMa/bHOro basia
N-1omk-5 CrygeHt, B ocHoBHOM, | CTyzeHT no cyiiectBy | CTyAeHT MPUHUMAeT
YuacTByeT B 3HaeT MaTepuaJl o OTBeYaeT Ha aKTUBHOE yUacTHe B XO/Ie
9KCMePUMEHTA/IbHBIX | TeMaM MOJYJIs II0CTaB/IeHHEIE MIPOBE/IeHHs TIPAKTUUECKUX

WCCTIeJOBAaHUSIX
3/1eKTpo00O0pY/10BaH
1Sl ¥ CPeJICTB
aBTOMaTU3aLux

«Teryio3HepreTuyecku
e YCTaHOBKU» U MOXKeT
y4acTBOBATh B
9KCIIepUMEHTa/IbHbIX
HCC/IeJOBAHUAX
3/1eKTp0o000pY/I0BaHMs
1 CPe/iCTB
aBTOMaTH3aLu1

BOITPOCHI I10 TeMaM
MOy /IS
«Teryio3HepreTuyecku
€ YCTaHOBKI»,
JIeMOHCTpUpYyeT
Xopolliee 3HaHUe
TeIJIOSHepPreTHYeCKUX
YCTaHOBOK,
SHepreTUYecKoro
TOI/IUBA,
obopyoBaHust
KOTEJ/IbHBIX YCTaHOBOK,
rOTOB y4acTBOBAaTh B
9KCIIepUMEeHTa/IbHbIX
HCCJIeJOBAHUAX
3/1eKTpo000py/I0BaHMs
U CpeJCTB
aBTOMaTH3aLu1

3aHATUN, IPaBUJIbHO
OTBeyaeT Ha
TIOCTaBJIEHHBIE BOTTPOCHI
TI0 TeMaM MOJYJIsl,
CBOOO/IHO oTiepupyeT
TepMHUHAMH,
CaMOCTOSITe/THHO
paccuMTHIBaeT pacxo/a
TOTUIMBA, 3HAeT COCTaB
TOTUTMBA, TTPUHLIUTIBI
pacueTa TeryioCHabKeHHUsI
C.-X. 0ObEKTOB, C BHICOKOU
CTeTIeHbI0
CaMOCTOSTEe/TbHOCTH
crocobeH yuacTBOBaTh B
5KCIeprMeHTaTbHbIX
WCCTIeJOBAaHUSIX
371eKTPO0O0PYAOBaHUS U
CpefiCTB aBTOMATH3aL[|H

2 OIOEHUBAHMUE IIMCBMEHHbBIX PABOT CTYJJEHTOB,

PEI'JTAMEHTUPYEMBIX YYEBHbBIM IIV/TAHOM

PacuerHo-rpadmueckas pabdora «Pacuer HyK/1a MapoTypOMHHOM YCTAaHOBKH».

3aganus Ha PI'P K BbimosHeHWIO pabOTHI cofep)kKarcsi B u3faHud: TemsioTexHHKa.
Pacyer puK/Ia MApOTypOMHHOM YCTAaHOBKH. MeTOJWUYECKMe VYKa3aHUs K pacyeTHO-
rpacdrgeckoii paboTe fijist CTYA€HTOB, 00yUarOIIUXCsl TI0 HaTipaBJieHU o MoAroToBKu 35.03.06

ATrpovHXeHepus.

MakcrmanbHas otieHka 3a PI'P- 10 6aios
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Tabsmmia 6 — @opMupyembie KOMIeTeHIUH (W/IM MX YAaCTH)

OnieHOYHBIE
Kop 1 HaumeHOBaHMe Koz v HarlMeHOBaHMe UHMKATOPA JOCTH)KEeHUS MATEDHANEL 1
KOMITeTeHLIUU KOMITeTEeHIIUU (4aCTHh KOMIIETEHLIVN) b
cpejiCcTBa
YK-1. Crioco6GeH oCy11[eCcTBIATh
y NO-1yk1 AHanusupyeT 3azauy, Bbljessis ee
MOUCK, KPUTUYECKUI aHa/u3 1
0a3oBble COCTABJISIOIIYE, OCYIL[ECTBISET
CUHTe3 MH(OpMaLUY,
o Jekomro3uLuo 3agaun. N-3yk-1
MIPUMEHSTb CUCTEMHbIN TIOJXO0/,
PaccmaTpriBaeT BO3MOXKHBIE BApHUAHThI PelleHus
JI/1s1 pellleHNs ITOCTaB/IeHHbIX
sagau 3a/jauy, OLleHMBasi UX JOCTOMHCTBA U
Hepocratku. N/1-1yk2 PopmysvpyeT B paMKax
YK-2. CniocobeH onpeziesisiTh A ’5[ DMyJMPYET B p
MOCTaB/IEHHOM Lie/IU MPOeKTa COBOKYITHOCTh
KpYT 3aJja4 B paMKax
o B3aMMOCBSI3aHHBIX 3a/]a4, 00eCTIeunBaroIINX ee
NIOCTAaBJ/IEHHOU LIe/IU U
Joctwkenue. OnpeziensieT 0XKujaeMble
BbIOMPATh ONITUMa/IbHbIE
pe3yJ/ibTaThl pelleHrs Bble/leHHbIX 3ajau. 1/1-
CIIOCOOBI UX PeIIeHHs], UCXOAS N
. 2yk-2 IIpoekTupyeT pellieHre KOHKPETHOM 3aJjaun [TpoBepka
13 [IeMCTBYIOIIMX MPaBOBBIX <
TIPOEKTa, BLIOMPast ONTUMa/TbHBIN CIOCo0 ee conepkanusi PI'P
HOPM, UMEIOLIUXCSI PeCypPCOB U .
orpaHuyeHii pellieHus1, UCXO/S U3 IeMCTBYIOLIMX MPaBOBBIX 3ammra PT'P
HOPM ¥ UMEIOIINXCSI PeCypCOB U OTPaHUYeHUN. cobecesioBaHme
OTIIK-1. CriocobeH pemniaTh P H pecyp b ( A )
N-3yk-» PellilaeT KOHKpeTHbIe 3ajlauM MTPOEKTa
TUIOBBIE 33/]aUU
. 3as1BJICHHOT'O KaueCTBa Y 3a yCTaHOBJIEHHOe
ripoeccroHabHOM
Bpems. [I-4yk-» T1ybivruHO TIpeicTaBsieT
JlesiTeIbHOCTH Ha OCHOBE y
o pe3y/bTaThl pellleHrst KOHKPeTHOW 3aZiauu
3HaHWM OCHOBHBIX 3aKOHOB
MIpOeKTa.
MaTeMaTUueCKUX 1
N -1onk-1 Mcrnons3yeT 0OCHOBHBIE 3aKOHBI
eCTeCTBeHHbIX HayK C
€CTeCTBEHHOHAYUHBIX JUCLIMIIIUH /1S pelleHus
rpUMeHeHUeM
CTaH/IapTHBIX 3a/la4y B COOTBETCTBUU C
MH(OpMaLMOHHO- .
HarpaB/IeHHOCTBIO MPOQeCcCHOHaTbHOM
KOMMYHMKaIJMOHHBIX
. JlesiTeNIbHOCTH
TeXHOJIOTUU
Bonpocbl 015 cobecedosanus npu 3aujume PI'P
1. [laviTe moHsTHe TeMIepaTypbl HaChILLIeHNS.
2. Kakowu rnap Ha3bIBatOT HACKIL|eHHbIM?
3. IloHsATHE O B/IA)KHOM, CyXOM U MeperpeTom rape.
4. Yto Ha3bIBaeTCA CTeleHb CYXOCTH Iapa U CTeIeHbl0 BAaXKHOCTH?
5. M3obpakeHue npoijeccoB rapoodpa3oBanusi B Pv-, Ts-auarpaMmmax.
6. HaxoxgeHue  rapaMeTpoOB  COCTOSIHMS ~ BJI&KHOTO  HACbIILIEHHOrO  Tiapa

(aHanMMTHUeCKU U 1o hs-rarpamme).
7. HaxoxxgeHve mapaMeTpOB COCTOSIHUSI CYXOrO HACBILLIEHHOTO W MeperpeToro mapa
1o TabsMijaM BOASIHOTO Tiapa U 1o hs-uarpamme.
8. N3obpakeHune TepMo[HaMHUYeCKUX TIPOL[eccoB B Pv-, Ts-, hs-auarpaMmax.
9. Haxosk/ieHWe Ko/JMueCcTBa Mo/BeJeHHOM WM OTBeJeHHOM TerJIOThl B MpoLieccax C

BO/ISTHBIM TTapOM.

10.Yto Ha3bIBaeTcs TersioTod mapoobpa3oBaHMs U KaK ee MOXXHO OIpeZe/uThb
aHaJIMTUUeCKU U rpauuecky B Ts- u hs-guarpamMmmax?
11.Kak rpaduueck MO>KHO H300pasuTh paboTy mapa B 1jukiae B Pv-, Ts-, hs-

Jvarpammax?

12.TTpoaHanu3upyiiTe C MOMOIbIO hs-TWarpaMmbl, KAKOW U3 paCCMOTPEHHBIX LIUKJ/IOB

MMeeT TIperuMylllecTBa.
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Tab6mmna 7 — Kputepun orjeHKH ¢)OpMHPOBAHHOCTH KOMIIeTeHIMI

Kog v HaMeHOBaHUe WHAUKATOpa
JOCTHDKEeHUST KOMITeTeHLIUH (4acTu
KOMIIeTeHIUH)

KpuTepuu olieHrBaHus COOPMUPOBAHHOCTH KOMIIETEeHI[MK (YaCTU KOMITeTeHI[MH)

Ha 0a30BOM YpOBHE

Ha IIOBBIIIIEHHOM YPOBHE

COOTBETCTBYeT OL|eHKe
«YJOBJIETBOPUTETLHO»
50-64% oT MakCHUMaJIbHOT'O
basta

COOTBETCTBYET OLIEHKE «XOPOLLIO»
65-85% oT MakCUMa/ILHOTO basia

COOTBETCTBYET OLIEHKE «OTJTUYHO»
86-100% oT MakCUMa/ILHOTO Oasia

N-1yk1 AHanusupyer 3a/auy, Bbljesss
ee 6a30BbIe COCTABJISIFOIINE, OCYIIECTB/ISIET
JIeKOMITO3ULIUIO 3a/laul.
N-3yk1 PaccmarpuBaeT BO3MOXKHbIE
BapHaHTHI PelleHNs 3a/lauk, OL|eHUBas UX
[JOCTOMHCTBA U HeJIOCTaTKHU.
NO-1yk-» @opmynvpyeT B paMKax
MOCTaB/IEHHOM L1eJId MPOeKTa
COBOKYITHOCTb B3aUMOCBSI3aHHBIX 3a/jay,
o0ecrieunBaroLUX ee JOCTHKeHHe.
OrnpepesnisieT 0XXUziaeMble pe3y/bTaThbl
pellleHKs Bbl/le/IeHHBIX 3a/au.
NAO-2yk-»> IIpoekTupyer pelieHue
KOHKDeTHOM 3a/lauM MpoeKTa, BbIOUpast
OTTHUMaJIbHBIN CTI0CO0 ee pelleHus, UCXO/s
Y3 [IeMCTBYIOIIMX [TPaBOBBIX HOPM U
VIMEIOLMXCS PeCYypPCOB ¥ OTPaHUUEHUH.
N-3yk-» PelllaeT KOHKpeTHbIe 3a7jauu
TIpOeKTa 3asiBJIeHHOr'0 KauecTBa U 3a
yCTaHOBJIEHHOE BpeMs.

UJ-4yx-» TlybnmiyHo mipeacTaBsieT
pe3y/bTaThl pellieHusI KOHKPETHOM 3a/jaun
TIpOEeKTa.

NO-1onk-1 Mcnonb3yeT 0CHOBHBIE 3aKOHBI
eCTeCTBeHHOHAayYHbIX JUCLIUIUIMH [J151
pellleHUs] CTaHAApPTHBIX 3ajau B
COOTBeTCTBUM C HAllpaB/IeHHOCTBIO
rpoecCroHa/bHOM /1esTeTbHOCTH

PI'P BbINo/IHEHa /10 KOHILIA
cemMeCTpa; CTYJeHT BbIITOJTHUI
OOJIBIITYIO YaCTh 3a/laHUH, HO
WCIBITHIBAET 3aTPYyIHEHUS B
pacuerax; ripu 3awmte PI'P
CTY/JIeHT [ja/l HeloJIHble
OTBeTHI Ha BOIIPOCHI, JOITyCKasl
TOTPELIHOCTH B
(hopMynMpOBKax; UCTILITHIBAET
3aTpy/iHeHUs B aHa/M3e 3a/ady,
paccMaTpuBaeT BO3MOXKHbIE
BapHaHTHI pellieHrs 3a/jauu, He
OLleHUBasi UX JOCTOMHCTBA U
HeZI0CTaTKH, (OpMy/IHMpYeT B
paMKax MOCTaBJIeHHOU Lie/iv
COBOKYITHOCTb 3a/iau Jj1s1 ee
pelleHusi, IPOeKTUpPyeT
pellieHVe KOHKPETHOM 3a/iauy,
He pelLliaeT KOHKPeTHbIe
3a/1a44 3a yCTaHOBJIEHHOe
BpeMsi, HeyBepeHHO
TpeJiCTaB/IsieT Pe3yJ/ibTaThbl
pelleHs] KOHKPeTHOM 3a7jauu
TIPOeKTa; HeyBePeHHO
VICII0/Ib3yeT OCHOBHbIE 3aKOHBI
eCTeCTBEHHOHAYyYHbIX
JUCLUATUIAH JJ1s1 pelleHust

33724

PI'P BbInosiHEHA B CPOK C
HeCyleCTBeHHbIMU HeJjoueTaMu,
TIPY 3allliTe CTY/eHT I10 CyIL[eCTBY
OTBeyaeT Ha MOCTaB/IeHHbIe
BOIPOCHI, HO C He3HAUUTETbHBIMU
MOTPELIHOCTSIMU B
(hopmy/IMpOBKax onpejieNieHuH,
aHa/IM3MpyeT 3a/jauy, Bbljenss ee
6a30BbIe COCTABJISIOLIHE,
paccmMaTpuBaeT BO3MOJKHbIe
BapUaHThI PellleHust 3a/1auH,
(bopMyMpyeT B paMKax
TIOCTaB/IEHHOM 1]eJTU TPOeKTa
COBOKYTHOCTb B3aMMOCBSI3aHHbIX
3ajiau, 0becrieurBaroInX ee
JIOCTVDKeHUe, TIPOeKTUpyeT
pellieHrie KOHKPETHOM 3a/iaunt
MPOEKTa, BLIOMpasi ONTUMa/TbHBIH
CrIoco0b ee perlieHus, perraeT
KOHKDeTHbIe 3a/lauM MpPoeKTa
3as1BJIEHHOT 0 KauecTBa U 3a
yCTaHOBJ/IeHHOE BpeMsi, My0O/IMuHO
TpeJiCTaB/IsieT pe3y/IbTaThl
pelilieHst KOHKPeTHOU 3a/jauu
TIPOEKTa; UCI0/Ib3yeT OCHOBHbIE
3aKOHbBI eCTeCTBeHHOHAaYYHbIX
JUCLIMILIVH [IJ151 pellleHrs1 3a/iay4

PI'P BhbInO/IHEHA B CPOK U TIPaBUJIBHO
oQopMIieHa, CTYJeHT MOJHOCTbIO BbITOIHUI
3a/laHusl, YBePEeHHO I10JIb3yeTCsl TepMUHAMU
Y orpe/ie/ieHUsIMU, UCTIONb3yeT (hOpMY/ib
JJIs pacueTos., nipu 3aigure PI'P noruuHo u
apryMeHTHpPOBaHHO OTBeuaeT Ha BOIIPOCHI;
aHa/IM3UPYeT 3a7iauy, Bbljesisisi ee 6a30BbIe
COCTaBJIAIOLYe, OCYLeCTB/IAeT
JIeKOMITO3MLUIO 3a/lauy, pacCMaTpyUBaeT
BO3MOJKHbIE BADUAHThI pellleHus 3a/jaui,
OL|eHMBas UX JOCTOMHCTBA U HeZJOCTaTKH,
(dhopMynupyeT B paMKax MOCTaB/IEHHOM 1ie/Tn
TIPOeKTa COBOKYITHOCTh B3aWMOCBSI3aHHBIX
3ajiau, 06ecreurBaroIIUX ee J0CTIKeHHe,
onpezesseT OXKuUaeMble pe3y/1bTarhbl
peleHus BblleJIeHHbIX 3a/jay, [IPOeKTUPYeT
pellieHre KOHKPETHOM 3a/lauy TIPOeKTa,
BbIOMpAasi ONITUMaJIbHBIN CI1OCO0 ee pellleHus],
WCXO0/S U3 JeUCTBYIOLUX MMPAaBOBbIX HOPM U
HMMERIIUXCS peCypCOB U OrPaHUUeHUN,
pelliaeT KOHKpPeTHbIe 3a/iau IpoeKTa
3asBJIEHHOI'0 KaueCTBa U 3a YCTaHOBJIEHHOe
BpeMsl, TyO/IMYHO MPE/ICTaB/ISIeT Pe3yIbTaThl
pelleHUs] KOHKPeTHOM 3aJjauM MPOeKTa;
YBEepPeHHO UCTI0JIb3yeT OCHOBHbBIE 3aKOHBI
eCTeCTBeHHOHAyYHbIX JUCLUIUIVH [J/15
pelieHus 3a7ay B COOTBETCTBUU C
HanpaB/eHHOCThIO TTPO¢eCcCHOHaNbHON
JlesITe/IbHOCTH




3 OIIPEAEJ/IEHUE PE3YJIBTATA
IMPOMEXYTOUYHOM ATTECTAIIUN

dopma MPOMeKyTOUHOM aTTeCTallyiy 10 AUCIUTIIMHE 3K3dMEH.

OLEHOYHBIE MATEPUAJIBI 1 CPEACTBA OJI IIPOBEPKN
C®OPMMUPOBAHHOCTU KOMIIETEHIIA

YK-1 CnocoGeH oCymiecTB/JATH MNOMCK, KPUTHYECKUW aHa/IU3 M CHHTe3
HH(pOpMaLuy, IPUMEHATb CUCTeMHBIN MOX0/| VI pellleHHs M0CTaB/JIeHHbIX 3a/a4.

SBHaHl/IH 3dKPbITOro TMIIAd

Bbibepume o0uH npasu/ibHbIl eapuaHm omeema

1. Insa npouecca 1-2, n3odpaxxenHoro B T-s quarpamMme s s
CrpaBe//IuB0 BbIpa)KeHue:
q=-A4u
+1 = —-Au
[ = Au
qg=1

2. Eciu cTeneHb CyX0CTH BJIQ)KHOTrO napa passa 0,9, 310 3Ha4uT:
1 xr mapa copep>xurt 0,9 Kr kunsiten )Xugkocty 1 0,1 Kr CyX0oro HachIL[eHHOT0 napa
+1 xr napa copepxurt 0,1 Kr kumnsien )xugakocty 1 0,9 Kr cyXoro HachIl[eHHOr O napa
1 kr mapa copepxkurt 0,1 Kr BiaxkHoro rnapa 1 0,9 Kr cyxoro HacCbIlLIeHHOr'0 Tapa
1 xr napa cozpepxxurt 0,1 Kr Kumnsien xxuakocty 1 0,9 Kr neperpeToro rapa

3afaHMs OTKPHITOr0 THIIA

ITpakmuko-opueHmMupoeaHHble 3a0aHUs1

1. OnpegemuTh yAe/abHBIN 00BH6M reus npu AaBiaennud 1,8 6ap u Temmeparype
0°C.
IlpasunbHbili omeem. MaccoBoe KOIMUECTBO ras3a MPUHATh 3a 1 KI, MOCKOJBKY
VMICKOMBIe Be/IMYMHbI — yzerbHble. [0 ypaBHeHUI0 COCTOSAHUA Aj1s1 1 KI' uzieasbHOro rasa
Hali1éM yJesibHbIM 00BbEM, TIpeiBapUTe/IbHO OTpe/ie/IMB ra30BYI0 TTOCTOSIHHYTO ISl TeJIusl.

R
R ——”:%=2078,5 T/ kr-K

He ~—

7,



Y BbIpa3uB JjaBJIeHHe U TeMIIepaTypy B equHHUIaX cuctembl CU:
P=1,806ap=1,810°Ila
T=t+273=0+273=273K.

Y nenbHbIN 00BEM:

_R-T 2078,5-273

9
P 1,8-10°

=3,15 m¥kr.

2. Onpee/TUThH IJIOTHOCTD Te/ivsi IPU AaByiennu 1,8 6ap u Temneparype 0°C.
I1pasunbHbili omeem. MaccoBoe KOJMUECTBO ras3a MPUHATh 3a 1 KI, MOCKOJBKY
VMICKOMBIe Be/IMYMHbI — yZesbHble. [0 ypaBHeHU0 CcOCTOAHUA Aj1s1 1 KI' uzieasbHOro rasa
Hali1éM yJiesibHbIN 00BbEM, TIpeZiBapUTE/IbHO OTpe/ie/TMB ra30BYIO TTOCTOSIHHYTO [1/IsT TeJIvs:

R
R ——”=@:2078,5 I/ kr-K,
Y7, 4

He
Y BbIpa3uB JjaBieHNe 1 TemMriepaTypy B equHuUIaX cuctembl CU:
P =1,806ap=1,810°TIla
T=t+273=0+273=273K.
Y nenbHbIN 00BEM:
_R-T 2078,5-273

g = = 3,15 m3/kr.
P 1,8-10
IInoTHOCTH renus:
Yo, N S 0,317 xkr/v?.
g 3,15

3. Ompegenutrb a0CoO/MIOTHOe /aB/ieHHe B CHCTeMe CMa3KH [u3esisi, eC/Iu
MoKa3aHue MaHOMeTpa 2,7 aTi, a 6apoMeTpuyecKoe AaBjieHHe 755 MM PT.CT.
IIpasunbHbili omeem. ADOCOMIOTHOE AaB/ieHre HaXOAUM W3 BbIPayKeHUSI:
P =B + Pyss.
[TpenBapuTe/NIbLHO TI€PEBOUM U30LITOUHOE MaBjieHHe W OapoMeTpuueckoe B eJUHHIIBI
cuctemsl CU:
B =755-133,3 = 1,0064-10° ITa.

Puss=2,7-0,981 = 2,649 6ap = 2,649-10° ITa.
OmnpezenuM abCoOMIOTHOE JjaB/IeHue:

P =1,0067-10°+ 2,649-10° = 3,66- 10° I1a = 0,366 MIIa.

/latime pa3zeepHymbiil omeem Ha onpoc

4. Kakue OCHOBHbBIe MapaMeTpbl COCTOSTHHs padodero Tema cymecTtBywT? /laiTe
orpejie/IeHUs.

I1pasuabHblli omgem.

Pa3HbIM COCTOSIHMSIM Ta3000pa3HbIX BeIeCTB COOTBETCTBYKOT OIpefiesieHHbIe
3HayeHUs] OCHOBHBIX TepMUueckux mnapameTpoB P, T, v. Kaxzapli U3 mnapamMeTpoB
XapaKTepr3yeT COCTOsIHUe pabouero Terna:
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abconomHoe OaeneHue P, [la — cuioBasi XxapakKTepUCTHKA rasa, OTpefesisieTcsl Kak
HOpDMajibHas COCTaB/SIOLass CWIbl, [EUCTBYIOLEM Ha €eJUHULYY T[TOBEPXHOCTH,
00yC/I0B/IEHA OHA TEIJIOBLIM JBH)KeHrneM MoJjieKy.1 rasa (1 H/m? = 1 Ia);

abcomomuas memnepamypa T, K — sHepreTrueckasi XapaKTepUCTHUKA ra3a, SIBISETCS
byHKIIMel cpefiHel CTaTUCTUUeCKOW CKOPOCTU JIBUYKEHUS MOJIEKYT;

yOenbHblil 06BeM U, MP/KT — TeoMeTpHYecKas XapaKTepUCTHUKA OIMpeesseT
MPOCTPaHCTBO, 3aHMMaeMoe 1 Kr rasa.

Hapsiny c ypaenbHbIM 00BEMOM IIIMPOKO HCIIOJ/Ib3YIOT BeIMUMHYy, 0OpaTHYIO emy,
niomHocmb pabouero Tejaa p, Kr/M>, KOTopas Ompefe/seT MacCy BelecTBa B eIUHHUIIe
ob6bema.

5. Kakue ObIBalOT ra3oBbie MOCTOSTHHBIE M KaKasi Me)XXAy HUMHU CBA3b?

IIpaguabhbili omeem. ['a30Bble TIOCTOsIHHBbIE: R — WHAWBU/yanbHas (y[enbHasi)
ra3oBasi TIOCTOSIHHas KOHKpeTHOro rasa, [Dk/Kr-K u R, — yHUBepcajibHas Ta3oBas
noctosiHHas, [x/kmosb-K. [I71s 1 kmosst moboro rasa umeeTr 3HaueHue:

R, = 8314 [Ixx/kmoJib-K.
Nx B3aMOCB$I3b:
R = R,/u,

re (4 — macca B Kr 1 Kmouis ra3a (KWjioMoJibHasi Macca), KI/KMOJIb.

6. YTo TaKoe TemnjI0eMKOCTh, H KAKMX BH/I0B OHa ObIBaeT?

ITpasunbHbili omgem. CBOHCTBO MH000r0 Tesa (TBEPAOIo, XKUAKOT0, ra3000pa3Horo)
MO-pPa3HOMY MOTJ/IOWIATh TEIVIOTY (M MPU 3TOM M3MEHSATh CBOK) TeMIlepaTypy) SIBJISeTCS
BO)KHOM  Temno(U3NUYecKor XapaKTepUCTUKOW 9STOr0 BellleCTBa U Ha3bIBAeTCs
menjsioeMKOCMbIO.

B 3aBUCMMOCTM OT BbIODAaHHOW e€JUHUI[BI KOJMUECTBA BeIeCcTBa y/ebHas
TeIIOEMKOCTh TIO/Ipa3/iessieTCs Ha:

- Maccoeyto, OTHeCeHHYH K 1 Kr BeliectBa — ¢, K/DK/KrK;

- 06BEMHYI0, OTHECEHHYIO K 1 M® BeljecTBa Ipyd HOPMaJIbHBIX (PM3MYECKUX YCIOBHSIX
— ¢/, kIbx/M2-K;

- MO/IbHY10, OTHeCEHHYIO K 1 KMOJIIO BelllecTBa, — uC, KIHx/Kmoiib- K.

YK-2 CnocobeH ompejesiTh KpPyr 3ajjad B paMKax IOCTaB/IEHHOW LT M
BbIOMpATh ONTHMA/IbHBIE CIMOCOOBI WX PelIeHUsl, HCX0Jsd W3 AeHCTBYIOIIUX
NMPaBOBbIX HOPM, UMEKIIUXCS PeCypCcoB U OrPaHUYeHUM.

3aiaHus 3aKPbITOr0 TUIIA

Bbibepume 00uH npasus/ibHbIl éapuaHm omeema

1. ITpu Temneparype 300°C u paBieHum napa 2 Mlla onpegenutrs cocrossaue H>O,
eC/I4 TeMIepaTypa HacbIleHUs NPH 3ToM JaByieHuu 212,37°C.
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+TeperpeThIi nap
BJI&)KHBIU T1ap

CyXOH HAaCBIL[€HHbIN Tap
KUTISIIIIas BoJia

2. CocTosiHue mapa B nporiecce 1-2, n300pakeHHOM Ha h-s-quarpaMme

& l

h

2

* %  H3MEHAeTCA:

BJI&)KHBIY TIap TePexo/IUT B MeperpeThIi

+TieperpeThii map NepexouT BO BJ/Ia)KHbIM HaCHI€HHbIN

CYXOM HaCBILL[eHHBIN M1ap MepexouT BO BJIa)KHbIN HACBILL[€HHbIN
reperpeTsbiv rap rnepexoJuT B CyXOW HaChI€HHbIN

ITpakmuko-opueHmupogaHHbie 3a0aHus1

1. B pecuBepe mocTrosiHHOT0 00béMa Haxoautca 20 Kr Bo3gyxa. OmnpegeMThb
KOHEUHYI0 a0CO/IIOTHYI0 TeMmmepaTrypy ra3a mocie mojBoja K Hemy 5000 /[
TeIIoThl, eC/IM Haya/lbHaa cocranjsiia 10 °C.

IMpasunbHbili omeem. Bocrosnb3dyeMcsi ypaBHeHMEM TeryioBoro 0OasaHca TIO
OIpeZieJIEHNI0 TEeMJIOTBI B M30XOPHOM mporecce: O =c¢ mAt. OnpepenrM MacCOBYIO
M30XOpHYIO TeIJIOEMKOCTL BO3JyXa: :&:2093:0,72 k/bx/kr- K, wuc, =20,93

7 29
KDk/KMonb, rae -K — MojbHas M30XOpHasi TeII0EMKOCTh JBYXaTOMHOIO rasa, u=29

KI/KMOJIb — KWIOMOJIbHasi Macca Bo3zayxa. OmpefenvM HW3MeHeHue TemIiepaTtypbl B
5000 o
rporecce: Af = 0, = =347 °C.
cm0,72-20

TemriepaTypa KOHEUHOTO COCTOSHUSA:
t,=t,+At=10+347=357 °C
T,=t,+273=357+273=630 K.

2. ITpu apmabaTHOM pacmupeHud 1 Kr AMOKCHAA yrjiepoja ero TeMieparypa
camkaerca Ha 100 K. Onpegenuts pabdoTy paciidpeHHss U KOJTHYECTBO TeIUIOThI,
KOTOpoOe C/iefiyeT Mo/iBeCTH K ra3y, urodbl Takymo ke paboTy ra3 cMor coBepiiuTh B
HU30TePMHUYECKOM MpoLecce pacliupeHusl.
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IMpasunbubili omeem. Pabora 1 kr ra3za B ajuabaTHOM  TIporiecce:

R 189 _ R
| =—— (T -T)=—22-100=63-10° Ix = 63 K[k, _ K, 8314 /KT -
TR =135 A R == -189 4

K; k = 1,3 (CO2 — MHOroaToMHbIi ra3). [Tocko/sbky B Tipoliecce T=const BCs MOABOAUMAs
TeTI0Ta TpaHchopMupyeTcs B paboty pacumpenust, 0 g, = [, = [ =63 k[x.

3. OnpefenuTh IUIOTHOCTH TeIJIOBOrO IOTOKA Yepe3 OAHOPOJHYI IIJIOCKYIO
CTeHKY TO/IIMHOUA § = 60 MM, ec/iM CTeHKa BbINo/jHeHa u3 ctaiu Ac = 50 Br/m-K.
TemnepaTypbl Ha TMOBePXHOCTAX CTEHKH MO[JePXUBAIOTCA MOCTOSSHHBIMH U
paBHbIMH [, =65 °Cu 7, =50 °C.

[IpasuibHbili omeem. [Jnsi pacueTra IJIOTHOCTH TeIUIOBOIO TOTOKA BOCIIOJIb3yeMCS

t. —1
— < )

ypaBHEHUEM: 9= . Beruncium TepMUYECKOoe COIIPOTUBJIEHUE

A

5, 60-107 _
TeIIONpPOBOJHOCTH: R = /l_c =———=1,2-10" M*K/Br. [I/IOTHOCTb TEM/IOBOIO

65-50 5

TOTOKA Uepe3 CTa/lbHYI0 CTeHKY ¢, = ———— =12500 Br/m~.

5

4. OnpejesuTh pPa3sHOCTH TeMIlepaTyp Ha MOBEPXHOCTAX CTEHKH U 3HAYEHUS
rPajlieHTa TeMIlepaTypbl B CTeHKE, eC/TH OHA BbINoHeHa u3 cramu A, = 60 Br/m-K.

ITnoTHOCTL TeraoBOoro moroka ¢ =60 Br/m’. TIpMHATH TO/MMHY CTEeHKH [JIfA

Ka)K/I0r0 BapMaHTa 0JJUHAKOBOM U paBHOU 50 MM.
IIpasunbHbili omeem. Pa3HOCThL TeMriepaTyp Ha MOBEPXHOCTAX CTEHKU:

o
At =t —t =q—
C Cl CZ qﬂ/

-3
Atc1 = 60-ﬂ =0,05 °C.
['pagvieHT TemriepaTypsbl
dr_ AL
dx o

(ﬂj 005
dx ), 50-10
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t A 5. CranbHOM TPYOONPOBOA ropsyveil BOAbI

——.\ auamerpoMm di/d> = 190/200 MM HOKpBIT C/10eM
MU30/IALUM TOMIUHOU & = 50 mm (puc. 2.1),
te1 te2 K03(urueHT TeN/I0NMPOBO/JHOCTH TPYObI
A, =50Br/m'K, wm3onampum A, =0,08 Br/m-K.
to Temmeparypa Ha BHYTPeHHell TIOBEPXHOCTH
S TpyOBI 7, = 150 °C, a Ha HapY)KHOIi MOBEPXHOCTH
/ m3onAnuu ¢, = 50 °C. HauTH TensioBblie moTepu C
PR LN - ] 3
) Td2 |, 0w 1 M TpyGompoBoja ¥ TeMmeparypy Ha rpaHMIIe
- — ) é COMPUKOCHOBEHHUsI U30J/IALUU U TPyDOonpoBoaa.
Puc. 2.1 IIpasunbHbili omeem. IloTepr TemwioTel € 1 M
TpyOOIIPOBO/ja OMpe/ieNM 10 YpaBHEeHHIO:
S 3,14-(150 - 50) ot B
T 4 1. 4, 1,200 1 300 S OTW
—Ihn—*+—In—= -In + -In
24, d, 24, d, 2:50 190 2-0,08 200
TemriepaTypa Ha rpaHulie COTIPUKOCHOBEHUSI TPYObI C U30JIsLIKel:
1 . d 124 1 200
—s 24 % 50— In=— =149,98.

t . .
e g 24 d, 3,14 2-50 190

OIIK-1 Cnoco0eH peiaTh THIOBBIE 3a/jaud NMPo(ecCHOHATBHOU AeATe/TbHOCTH
Ha OCHOBe 3HAHMHU OCHOBHBIX 3aKOHOB MaTeMaTU4YeCKMX U eCTeCTBEHHbIX HAyK C
npuMeHeHUeM UH(POPMaALIMOHHO-KOMMYHUKAI[UOHHbBIX TEXHO/IOTHIA.

3ajiaHusl 3aKPBITOr0 THIIA

BbiGepume o0uH npaeu/ibHbIL 8apuaHm omeema

1. B cucreme CU paB/ieHne usMmepsercs B:
IDKOYIISIX
aTMocdepax
Oapax
+TacKaasax

2. B cocyae oobemom 0,75 m® HaxogurTca 2,5 KI YrJIeKHC/IOrO rasa. Y eJbHbIi
00BeM ra3a COCTaBHT:
3,33 kr/m>
875 kr-m>
+0,3 M°/Kr
0,3 kr/m>
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BH,E[EIHPIH OTKPLITOI'0O THIIA

ITpakmuKko-opueHmMupoeaHHble 3a0aHUs

1. Ompeaenurs Maccy Auokcujaa yriepoga CO: B 0a/ioHe, e/l M3BEeCTHBI
ceyionide XapaKTepUCTHKH: BHYTPeHHHI 00béM OastoHa V = 60 j1; moka3aHue
maHoMmerpa Pus = 100 kr/cm? (uam 100 aTu); GapoMeTpuYeckoe JaBeHHe
B=747 mm PpT. cT.; Temneparypa ra3at = 20 °C.

IIpasunbHbili omeem. Macca ra3a B 6ajyioHe ompefiesisieTCsi paCY4éTOM 10 YpaBHEHUIO
KrnaneupoHa:

PV = mRT.
[IpegBapuTe/IbHO pacCyMTaeM ra3oByr0 MOCTOSTHHYO 7151 COg:
R, =M 8109 e/ ke K
Heor

Bce mapameTpbl BbIpa’kaeM B eJUHUIIAX cucTeMbl CU:
V=601=0,06 M3 T=20+273 =293 K;
P =747-133,3+100-0,981- 105= 99.1- 10° [Ta
PV 99.1-10°-0,06

Macca CO; B 6anioHe: m = = =10,74 xr.
Reo - T 189-293

2. OnpeieIMTh TeMIlEpaTypy OTPAa0OTaBIIMX ra3oB ABHMraTe/isi BHYTPeHHEro
CropaHusi, paboTaroIero mo MUKy C MOJBOJIOM TeIIoThI mpHu 4 = const, eciu
U3BeCTHO: Haya/ibHas TeMmIiepaTypa pabouero Tena #,=28 °C; cTemeHb CXKaTusl
£ =28,3; cTeneHb W30X0PHOTO MOBBIIeHUA JaBaeHusa A =1,86; padouee Temo — 1
KT CyXO0ro Bo3jayXxa.

IIpasunbHbili omeem. OmpepenseM IOC/IeA0BAaTe/ILHO —TeMIepaTypbl B

XapaKTepHI)IX TOYKaX LIMKJIA:
I, =t +273=28+273=301K;

[ ] = T&"" =301-8,3"" =701 K;

T—Tf: LA =701-1,86=1304 K;

T, = TTA =301-1,86=560 K.
Temneparypa otpaborasiuux rasos #, = 560 —273 =287 °C.

3. KupnnuHassi creHa 3paHusa ToamuHOM o =510 MM ¢ Ko3dduiueHTOM
TerionpoBojHocTu A =0,8 BT/M'K ¢ BHyTpeHHell MOBepXHOCTH CONPUKACAETC C

BO3lyXOM MOMeLUeHHs, UMerluM Ttemmepartypy ¢, =18 °C u kKoddduument

Ttemwiooraaun «, =8,7 Br/m>K. Temmeparypa HapyXHOro BO3Ayxa t. =—30 °C, a
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K03(hpuIMeHT Ten100TAQUM OT HAPY)KHOH CTeHbI, 00/)yBaeMoil BeTpoM, «, =23
Br/m* K. Onpege/iurh K03 (UIHEeHT Temionepeaayu.
IIpasuabubili omeem. Ko3dduiieHT Terionepezauu onpejesiseM 1o dhopmye:

_ 1 _ 1 _ 2
k= 6 1 1 050 1 =1,42 Br/m*K.
et — +—
a A a, 87 08 23

4. ITpoBeguTte aHa/m3 puk/Ia [IBC ¢ KoOMOMHMPOBaHHBIM MOJBO/IOM TeIUIOTHL.

IIpasunbHbili omeem. 1IUK/IT COBpeMEHHOTO [u3e/ii COCTOUT W3 TIPOLIeCCOB:
aguabatHoro oxatust (1-2) pabodero Tema (Bo3ayxa); u30xopHOro (2—3) € TIOJBOOM
TeTJIOTBI iy U W300apHOro (3—4) C TMOABOAOM TeTjia (ipCrOPaHUsl TOTUIMBA B Cpejie

HaTrpeToro CKaToro Bo3Ayxa, aarabaTHoro (4-5) ¢ paciupenreM pabodero Tesa (pabounii
XOJI, IOPIIHST) ¥ U30XOPHOTo (5—1) C 0OTBOZIOM TeIUIOTHI 2.

P T

V 8
XapakTepyuCTUKH LIUK/IA:
£= ﬂ—l— CTereHb CKATHS;
2
F
A= P—E — CTelleHb M30XOPHOI'O NOBBILLIEHUS [JaB/IeHUS;
2
Vg
P =5 — CTereHb TpeJBapyuTe/IbHOrO (M300apHOTO pacIliupeHust).
3

KosiuecTBO 1o/jBe/IEHHON B I[UK/Ie TEIJIOThI:

q1= 1y + q1p = €9(T3 — T3) + ¢, (T, — T3)
KOoJ/IMIeCTBO OTBeIEHHON TEIIOThI:

qz =cy " (T5 —Ty)
PaboTa 111Kna:

lo = q4 — (>,

atime pazeepHymbiii omeem Ha éonpoc

5. Uto Takoe 3HTanbnuaA? Kak onpepensorT ee usMeHeHue?

IMpasunbHbili omeem. JHTa/bIMel Ha3bIBaeTCsi 0cobasi TepMoiuHaMuyecKasi (PyHKLIUS,
paBHasi CyMMe BHYTPEHHEM SHepruM U MOTeHLWaTbHOM SHEPruu 1aBeHUs:
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H=U-+4+PV, [Ix
WJIN yae/IbHadA SHTaJ/IbIINA I'd34d, MaCCOﬁ 1 kr

h =u + pv, Jx/kr.
W3 BeIpaykeHUM CrieflyeT, UYTO SHTA/IbIUS - (PYHKLIUSI COCTOSIHUS, T.K. BCe BXOZSIIMe B Hee
B@/IMYNHLBI ABJIAIOTCA XdPAKTEPHUCTHUKAMM COCTOSHMA. B TEPMOJMHAMHWYECKHUX PpacyeTax
OGBI‘IHO orpene/arT U3MeHEeHHe SHTAJIbITUN:

Ah = fdh = h2 — h1,
T.e., U3MeHeHle S5HTA/IbITNU Ol'[pE,Z[EJ'[HETCH TOJIBKO HAUA/IbBHBIM M KOHEUHBLIM COCTOAHHEM
pabodero Tesa ¥ He 3aBUCHUT OT XapaKTepa TePMOJUHAMHUeCKOT0 TIpoljecca.

OIIK-5. CriocofeH y4yacTBOBaThb B  MNPOBeieHHUHM  JKCIEPHUMEHTA/IbHBIX
HUCC/Ie/JOBaHNH B TIPo¢)eCCMOHA/TBHOU /IeATe/TbHOCTH.

3afjaHus 3aKPBITOr0 THIIA

BbiGepume o0uH npaeu/ibHbIU 8apuaHm omeema

1. Teopusi mo00UsA MPUMEHSETCA /I8 ONUCAHUSA MPoLiecca:
TeIUIOIPOBOJHOCTHU

Teruionepesaun

+ TerI00TAa4u

TeIUI00TBO/A

2. KoapumeHT Tenj100TAa4Yu o pacCUMTHIBACTCA U3 KPUTEPHA/IbHOT0 YPaBHEHHS:
PeriHonb/Ca

[IpanpgT/is

+HyccenbTa

I'pacroda

SBAaHI’Iﬂ OTKPLITOI'0 THIIA

Jatime pazeepHymbiii omeem Ha 80npoc

1. Kakoii »3HepreTHyecKuil mapaMeTp COCTOSHMSI He/Ib3l oONpeje/MTh
JKCIepuMeHTa/IbHbIM IyTem? IlosicauTe.

[IpasunbHbili omeem. IDKCIlepUMEHTa/TbHBIM TIyTeM HeJb3si OTpefie/IuTh SHTPOITHIO.
OHTPOMUS SIBJISIETCS] SHEepreTuyeckuM rnapameTpom coctosiHust TZIC, KOTOpbIM U3MeHSIeTCs
TOJIKO TIPY HA/IMUMM TeIyIooOMeHa. DHTPOMMS He MOKeT ObITh M3MepeHa KaKUM-Ti0o
obOpa3omMm, oripeie/isieTcsl TOJIbKO pacueTHbIM MmyTeM. V3MeHeHHe SHTPOIUM B HEKOTOPOM
3JIeMeHTapHOM TIpoLiecce OmnpejesisieTCsl BbIpakeHWeM (/11 TIPOM3BOJIBHOIO KOTMYeCTBa

rasa)
_ e

dS 7

W a1 1 Kr:
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_dq
T

y

a B IPOM3BOJILHOM TIpoLjecce 1-2 W3MeHeHre SHTPONUU
2

d
&S:SZ_S]_:.[?Q

ds

1
Ho dgq = cdT, torzma

R R Y

rje Cm— CpeJHee 3HaueHHe TerIoeMKOCTU B MHTepBasie Temrmepatyp oT 110 To.

2. OT Kakux Mnokasare/jed NpPH 3KCHePUMEHTA/IbHbIX MCCIeA0BAHUAX 3aBHCUT
K03 pULMeHT TeniooTjaum?

IMpasuabHblili omgem. KoadduieHT TeTrIo0TAauu o 3aBUCHUT OT:

— ¢hopMbI TTIOBEPXHOCTH TeJia U TI0JI0XKEeHUsI ero B MPOCTPAHCTBE;

— BHU/Ia KOHBeKIMU (CBOOOAHAS WM BBIHY K/jeHHast );

— TOJIIWHBI TIOTPAaHAYHOTO CJI0S1 U Pe)KMMa [IBU)KEeHHUSI Cpe/ibl B HEM;

— CKOPOCTH ABWKEHUS Cpefibl W,

— (M3UUeCKUX CBOWCTB CpeJbl:

— TeMIiepaTypHOro Haropa At = tc— tx ;

— TeMIiepaTypHoro Ko3dduijreHTa 00beMHOT0 paciimpenus cpefsl = 1/T.

3. C nomoipbl0 KakuX ypaBHeHHUH OMUCHIBAeTCs CBO0OAHAsA U BBIHY)X/eHHas
KOHBEKI[UH MPHU npoijecce TerjiooTAauM?
IIpasunbHbili omeem. TemyooTnaua Mpyd CBOOOJHOW KOHBEKI[MM OMMCHIBAETCS
KpUTepHuaabHbIM ypaBHEHHEM
Nu = ¢(GrycPry)",

a TIPYU BBIHY>K/IEHHOU KOHBEKI[UH
Nu = cRe," Pr™,..
KoHCTaHTBI ¢, n, m 3aBUCAT OT PeXXUMa JABWKEHUS CPe/ibl U yCI0BUM TEIJIOOTJauu.

ono/Hume

4. XapaKTepu3yeT HHTEHCUBHOCTh TeIUIOOOMeHa  Mexay
MOBEPXHOCTHIO Te/la M OKPY’Kalolied Cpefou.
ITpasunbHblli omeem: KO3(PGOULMEHT TeTIJIO0TAAUM.

5. OgHOBpeMeHHBIH TEPEeHOC TEeIUIOThI KOHBEKIHed U TeI/IONpPOBOAHOCTHIO
Ha3bIBaeTCs .
[IpasunbHbili omeem: KOHBEKTHBHBLIM TeIJIOOOMEHOM.
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6. IloBepxHOCTHasi MJIOTHOCTh TMOTOKA HHTErpajbHOr0 W3/iydyeHHUs abdCO/IOTHO

YEepHOr0 Tejla B 3aBHCHUMOCTH OT €ro TeMIeparypsbl

IIpasunbHbili omgem: Credana-bonbiiMaHa.

OxkoHuaTe/IbHbIe PE€3yJ/IbTAaThbl

o0yueHust

OIINChIBAETCA 3dKOHOM

(bopmupoBaHUsI ~ KOMITETEHI[iA)

OTIpeJIeNIAIOTCS  TIOCPeAICTBOM TepeBoia 0as/uioB, HaOpaHHBIX CTY/IEHTOM B TIpPOLjecce

OCBO€HHA JUCLIWMITVIMHBI, B OLI€HKHU!

— 0a30BBIll YPOBEHb C(HOPMHUPOBAHHOCTH KOMITETEHIIUM CUHUTAETCS [JOCTUTHYTHIM,

ecm  pe3ysbTaT O0yueHHWs COOTBETCTBYeT OlLleHKe

PEeNTUHIOBBIX 0asioB);

— MOBBIIIEHHbIN  YDOBEHb

c(hOpMHUPOBaHHOCTU

«yZ[OBJIeTBOPUTENBHO»  (50-64

KOMITIeTeEHLIH CUHnTaeTcd

JOCTUTHYTBIM, €C/M pe3ynbTaT o0yueHHsi COOTBETCTBYeT OLleHKaM «xopoio» (65-85
PENUTHHTOBBIX 0as7I0B) 1 «OTAMYHO» (86-100 peHTHHTOBBIX 6asIoB).

4 IIOPSATOK ITPOBEJIEHUS IIOBTOPHOU
IMPOMEXYTOUYHOM ATTECTAIIUA

dopMa NMPOMEXXyTOUHOM aTTeCTalM M0 JUCLUTIIUHE 5K3AMEH.

CI)OH,H OLIEHOYHLIX CpeaCTB AJId IIPpOBEAEHUA HOBTOPHOﬁ HpOME)KYTOqHOﬁ aTTeCTaluurn
(bOpMI/IPYETCH N3 4YKMCjIa OLI€EHOYHLBIX CpeAaCTB IT0 TeEMaM, KOTOPbIE HE OCBOEHLI CTYJEHTOM.

Ilpumeuanue:

[orionmHuTeTbHBIE KOHTPOJIbHBIE UCITLITAHUS TIPOBOASATCS /IS CTYI€HTOB, HaOpaBIIMX
MeHee 50 ©OammoB (B COOTBeTCTBHH C «IloJIO)KeHMEM O MOZYJ/IbHO-PEUTHHIOBOU

cUCTeMe» ).

Tabmna 8 — Kpurepuu oneHKH ¢(h)opMHUPOBAHHOCTH KOMITETEeHITHI

Koz v HaMeHOBaHMe UHAMKATOPA AOCTKEHUS
KOMITeTeHI[UU
(UacTy KOMITeTEeHL|UH)

Kpurtepuu ouieHuBaHus chOpMUPOBAHHOCTH
KOMIeTeHIMH (4aCTU KOMIEeTeHLMH)

Ha 0a30BOM ypOBHe

COOTBETCTBYET OLleHKe
«yZoBeTBopUTenbHO» 50-64%
OT MaKCUMaJIbHOTO Oasia

U-1yk-1 AHanu3upyeT 3a/jauy, Bbijiessisi ee 6a30Bbie
COCTaBJIAIOLYe, OCYLeCTB/IAeT JeKOMITO3ULIUIO 3a/jaui
N-2yk-1 HaxoauT ¥ KpUTUUECKH aHATU3UPYyeT
uH(OpMaro, He0OXOTUMYTO /IS PeIIeHs
riocraBiaeHHoM 3agaun. U/I-3yk-1 PaccmatpuBaet
BO3MOYKHbIE BADUAHTHI PeLleHus 3a/1auu, OLleHMBas UxX
JoctouHcTBa U Hepgocratku. MI-4yk1 ['paMoTHO,
JIOTUYHO, apryMeHTUPOBaHHO (hOPMHUPYeT COOCTBEHHBIE
CyXZeHus U ojeHKU. OTmdaeT ¢pakTbl OT MHEHUH,
WHTepIipeTalui, OLeHOK U T.[]. B PACCYXKAEHUSIX IPYyTUX
YYaCTHUKOB JiesiTesibHOCTU. I[1-5yk.1 OnpepenseT u

Bnazeer maTepuasoM no temam
JUCLIUTIJIMHBI, HO C He3HAUUTebHbIMU
MOrPEeLIHOCTSMHU B ()OPMY/IMPOBKax
orpe/ie/leHMI aHa/nW3upyeT 3ajaydy,
BbIZles1sis ee 0a30Bble COCTABJISIOLME,
HaXO/UT U KpDUTUUECKU aHa/IN3UPYeT
MH(pOpMaLMIo, pacCMaTpUBaeT BO3MOXKHbIE
BapUaHTHI pellleHust 3a7,auu, (opMrpyeT
coOCTBEHHBIE CY)K/eHHUS U OLIeHKH,
oT/uuaet (akTbl OT MHEHUH, OTipeJiesisieT U
OLleHMBAaeT I0C/1e/ICTBUS] BO3MOXKHBIX
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OLleHMBaeT I0C/Ie/ICTBUS BO3MOXKHBIX PelleHUH 3a/jauH.
N-1yk-» ®opMynupyeT B paMKax MOCTaB/IeHHOM 1]e/T1
NIPOeKTa COBOKYITHOCTh B3aUMOCBSI3aHHBIX 3a/jay,
obecrieunBarOIUX ee focTKeHue. OrpeenseT
O’KUJlaeMble pe3y/IbTaThl PellleHUs BblJle/IeHHbIX 3a/au.
NO-2yk-» [IpoekTupyeT pellieHre KOHKPETHOU 3afauu
MPOEKTa, BLIOMPAst OMTUMaJIbHBIN CTI0Co0 ee peleHws,
VICXO/s1 U3 IeCTBYIOLUX TTPABOBLIX HOPM Y UMEHOIIUXCS
pecypcoB u orpanndenuit. /1-3yk-» Peraer KOHKpeTHbIe
3a/lauu NIPOeKTa 3asiBJIeHHOr0 KauecTBa U 3a
ycraHoByieHHOe BpeMsi. V[1-4yk.> TlyOmuHO
TNipe/iCTaB/IsIeT pe3yibTaThl pellleHrsi KOHKPeTHOW 3a/jauut
npoekTa. U/1-1onk-1 Vlcrosib3yeT oCHOBHBIE 3aKOHBI
eCTeCTBeHHOHAayYHbIX JUCLIUIUIMH [/IS1 pelleHus
CTaH/IaPTHBIX 3a/la4y B COOTBETCTBUU C
HarpaB/IeHHOCTHIO MPOQeCCUOHANbHOM 1eITeTbHOCTH.
N-1lonks Y4yacTByeT B 3KCIIePUMEHTA/IbHBIX
WCCTIeJOBAaHUSIX 37IeKTPOOOODPYI0BaHUS U CPE/ICTB
aBTOMaTU3aLuu

peltieHni 3a7iaum, HopMyTUpyeT B paMKax
TIOCTABJIEHHOM T1e/T1 TIPOEKTa COBOKYITHOCTh
B3aMMOCBSI3aHHBIX 331y,
o0ecreunBaroIUX ee I0CTKEHHE,
TIPOEKTUPYET pellieHre KOHKPeTHOH 3a/iauut
TIPOEKTa, BEIOMpasi ONTUMAJIbHBIN CIOCo0 ee
peIleHys1, pelllaeT KOHKPETHbIe 3a/jauu
TIPOEKTa 3asiB/IEHHOTO KayeCTBa, MyO/IMuHO
TIPe/ICTaB/ISIeT Pe3y/IbTaThl PEleHMUsI
KOHKDETHOM 3a/lauy TIPOeKTa, TOTOB
WCTI0/Ih30BaTh OCHOBHBIE 3aKOHBI
€CTeCTBEHHOHAYYHBIX JUCLUTIVH /IS
pellieHUst CTaH/JapTHBIX 3a/la4 B
COOTBETCTBUM C HarpaB/IeHHOCTBIO
ripoecCroHabHOM [1esITeIbHOCTU U
yuaCcTBOBATh B 9KCTIIEPUMEHTATbHBIX
WCCJIe/JOBAHUSIX 37IeKTPOOOOPYAOBAHHUS U
CpPe/ICTB aBTOMaTH3aI|K
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