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Taouna 1

IMacnopt ¢oHAA OLeHOYHBIX CPe/ICTB

Mopynb
JUCLIUITIVHBI

dopmuUpyeMbie KOMITEeTEHLIUU
WY UX YaCTU

O1jeHOoUHbIE
MaTepuasbl
Y CpeJICTBa

KomnmuuectBO

OcHOBBI TEOpUYU
TeryiooOMeHa

TexHuueckas
TepMOJVHaMHUKa

TenuiosHepre-
TAUYeCKHe
yCTaHOBKU

YK-1. Crioco6eH oCyIeCTBIsATh
TIOUCK, KPUTUUECKUM aHaIu3 1
CUHTe3 MH(OpMaLH,
TIPUMEHSTb CUCTEMHbIN TIOJXO0/
JJ1s1 pellieHus I0CTaB/IeHHBIX
3aj/au.

YK-2. Crioco6eH oripefie/isiTh
KpYT 3a/lau B pamMKax
MOCTaB/IEHHOU 1@/ U
BbIOMpaTh ONMTUMAJIbHbIE
CrocoObI UX pelleHust, UCXO0/s
Y3 IeUCTBYIOLMX TTPABOBbIX
HOPM, UMEIOIIUXCSI PeCypCOB U
OrpaHUYeHHUN.

OIIK-1. CriocobeH periaThb
TUTIOBbIE 3a/lauu
ripogeCCUOHATLHOU
JlesiTe/TbHOCTA Ha OCHOBE
3HAaHWUK OCHOBHBIX 3aKOHOB
MaTeMaTUYeCcKux U
eCTeCTBEHHBIX HayK C
TIpUMeHeHreM
VH(}OPMaLMOHHO-
KOMMYHUKALIMOHHBIX
TeXHOJIOTUH.

OIIK-5. CriocobeH yyacTBOBaTh
B TIPOBe/IeHUU
9KCTIepUMeHTa/IbHbIX
HCCe/JOBaHUM B
ripodeCCUOHATLHON
JesiTeNTbHOCTH

CobecemoBaHue

TectupoBaHue

66

60

CobecemoBaHue

TectupoBaHue

3amura PI'P

105

126

30

TectupoBaHue

16




1 ODEHOYHBbBIE MATEPUA/JIbI, HEOBXO/JNMBbIE
JIJIS1 OIIEHKHY 3HAHUM, YMEHU 1 HABBIKOB JIEATE/IPHOCTU
B ITPOIOECCE OCBOEHUSA JUCLHUIIVIMHbI

Tab6nuna 2 — @opMupyeMbie KOMIIeTeHIUH

OrleHOYHbIE
KO,Z[ 1 HaMMEHOBdHHe KO,Z[ Y HaMME€HOBaHKWE€ MHAWKATOPAa JOCTUXKEHUS MaTepuanbl
KOMIIETeHIIJH KOMIIEeTeHIJH (‘-IaCTI/I KOMHETEHL[I/II/I) U cpejcTBa
Mojaysb 1. OCHOBBI TEOpHH TeNI000MeHa
N-2yk-1 HaxoauT 1 KpUTUYECKU aHA/TU3UPYeT
vHopMaLrio, He0OX0JUMYIO /ISl pelleHust CoGeceoBanue
YK-1. Criocoben TIOCTaB/IeHHOM 3a/jaul.
OCYIIECTBIATE TOUCK, N-4yx-1 I'paMmOTHO, JIOTUYHO, apryMEHTHPOBAHHO
KPUTHYECKUW aHaIu3 u
CukTe3 uHbOpMAIHY, ¢dopmupyeT coOOCTBEHHBIE CY)K/\eHHs! 1 OLIeHKH.
NPUMeHSITh CUCTeMHBIH Otnnuaet GakTbl OT MHEHUW, UHTepIIpeTaLyi,
TTOAXOJ [/Is PeLeHHsT OLIEHOK U T.Jl. B PACCY>X/JI€HUSIX JPYTUX yUaCTHUKOB
TI0CTaBJ/IeHHBIX 3a/au. AesaTe/IbHOCTH.
YK-2. Criocobex N-5yk-1 Onpepenser U OLleHUBAET I10C/IeICTBUA TecTupoBaHue
orpezesisiTb KPyr 3ajjau B BO3MOXXHBIX pellleHUH 3a/jauM.
paMKax [0CTaB/IeHHOH N O-1onk-1 Ycrionb3yeT OCHOBHBIE 3aKOHBI
Le/1 ¥ BbIGUpaTh eCTeCTBeHHOHAYYHBIX JUCLUIUIMH /IS PelIeHus
ONTUMATILHEIE CIIOCOGE! CTaHJApTHBIX 3a/lay B COOTBETCTBUU C
11X PELUCHI, MCXOA 13 HarpaBJ/IeHHOCThI0 NPO(eCcCUOHATbHON JeSITeJIbHOCTH
JIeMICTBYIOLMX MPaBOBBIX
HOPM, HMEFOLLUXCS Mogayas 2. TexunuuecKkasi TepMOAMHaAMHKA
pecypcoB 1 N-1yk-1 AHanm3upyeT 3a/auy, Bbijesss ee 6a30BbIe
OrpaHUYeHUH. COCTaBJISIFOLME, OCYLeCTBIISIET JeKOMIIO3ULIUIO CobecefjoBanue
OIIK-1. Cnocoben 3a/1auml.
pelaTh TUTIOBbIE 3a/jaur N-3yk-1 PaccmaTpriBaeT BO3MOXKHbIe BapUAHTHI
npoeccroHaNIbHON pellieHus 3a/laui, OLleHWBas UX JOCTOMHCTBA U
JlesiITeIbHOCTH Ha OCHOBE HeJIOCTaTKH.
3HaHUM OCHOBHBIX N-1yk>» ©opmynupyeT B paMKax IOCTaB/I€eHHOU PT'P
3aKOHOB L|e/I1 MPOeKTa COBOKYMHOCThb B3aWMOCBSI3aHHbBIX
MaTeMaTU4eCKUX 1 3ajau, obecrieurBaroLuX ee JOCTHKeHNe.
eCTeCTBeHHbIX HayK C Omnpefenser oxXujjaemMble pe3yibTaThl pelleHus
NIpUMeHeHUeM BbI/IeJIEHHBIX 3a/iau.
VMH(OpPMaLIMOHHO- N-2yx-»> IIpoekTrpyeT pelleHre KOHKPETHOM 3aiauu
KOMMYHHUKAL[MOHHBIX TIPOeKTa, BLIOMpasi ONTUMaJTBHBIN CrIocob ee
TeXHOJIOTUH. pelleHus], HCXO/is U3 AefCTBYIOLIMX MPABOBBIX HOPM | T CTMpOBaHHe

OIIK-5. Cniocobex
y4acTBOBATh B
TIpOBe/IeHUU
9KCTIepUMeHTaTbHBIX
HcciieloBaHul B
rpogeccuoHaIbHOU
JIesiTeIbHOCTH

Y UMEIOLUXCSl PeCYyPCOB U OTPaHUUEHU M.

N O-3yk-2 PemaeTr KOHKpeTHbIe 3a/ja4uy [IpOeKTa
3asB/IEHHOI'0 KaueCTBa U 3a YCTaHOBJIEHHOE BPeMsl.
N-4yk> [TybnuuHo TipeAicTaB/sieT pe3y/bTaThl
pellieHrs] KOHKPETHOM 3a/jau NPOeKTa

Mogpayas 3. Tensio3HepreTnyecke yCTaHOBKHU

N-1omk-5 YUacTByeT B 3KCIIepUMEHTATbHbBIX
WCC/IeIOBaHUSIX 3/IEKTPOOOOPYZAOBaHUS U CPeJICTB
aBTOMAaTH3aLUU

TectupoBaHue




OreHOUHBbIe MaTepHUa/Ibl U CPEJACTBA /ISl MPOBEePKH
copMHUPOBAHHOCTH KOMIIETEHIMH

Mopaynab 1 «OcHoebl meopuu menaioo6MeHa»

Bomnpocs! AJisi codece/[0BaHuSA:
Tema: Tennonpo8oOHOCMb
Nel.Ha3oBuTe u3BecTHbie BaM criocoObl mepeHoca TeryIoThl B TBEP/BIX Tesax, XUAKUX U ra3000pa3HbIX
cpeflax. YKa)KHUTe MeXaHH3M MepeHoca TeryIoThl B KaXKJOM C/IyJae.
Ne2. [laliTe TIOHSITHE TeIJIONPOBOAHOCTH. [IpuBeuTe Ba MpakTUUYeCKUX MpHUMepa Ipoliecca
TeT/JIONPOBOAHOCTH.
Ne3.UTo Ha3biBaeTcsi TemrepaTypHbiM TiosieM? [IOHSITWe CTalMOHApPHOTO M  HECTAal[MOHApHOTO
TeMIlepaTypHOTro IoJsl.
Ned.Yto Ha3bIBaeTCs TpajUeHTOM TemriepaTypbl? OO003HaueHWe, eAWHUIbI W3MepeHHs, (PU3NUeCKHU
CMBICII.
No5. UTo Ha3bIBaeTCs TEIVIOBLIM IIOTOKOM, ILJIOTHOCTBIO TEIJIOBOTO TMOTOKa? Mx o00o3HaueHue,
B3aMMOCBSI3b, eZIMHUL[bI U3MepeHUsI
Ne6. Uto xapaktepusyeT Ko3(h(dHIMeHT TeryIonpoBOJHOCTA MaTepuana? Ero obo3HaueHue W eIUHUIIBI
H3MepeHwUsl.
Neo7. OCHOBHOM 3aKOH TeTJIONPOBOAHOCTH. MaTeMaTHuUeCcKoe BbIpa)keHue U (POpMy/IMpPOBKa
Ne8.3amnuivTe BbipakeHUe 3akKoHa Pypbe uepe3 TeryioBOM MOTOK. [TosicHWTe BelWUMHBI, BXOZSIIME B
Hero
Ne9.3anuivre BbipakeHHe 3akoHa dDypbe /51 y/eIbHOTO TeIJIOBOTO TMOTOKa. IlosicHUTe Be/IMUMHBI,
BXOZSIIIMe B HETO
Ne10. 3anuiuTe TepMUUeCKOe COMPOTHBJIEHNE TeIJIONPOBOJHOCTU MVIOCKUX Y LIUMHAPHUYECKUX CTEHOK
Nell.KoadduiimeHT TeryionpoBOJHOCTH W ero (usnueckud cMbica. DakTopbl, BAUSIONME Ha
KO3(PUIIMeHT TerI0npoBOAHOCTH
Nel2. Kak paccuMThiBaeTCsl CTal[MOHAapHasi TerUIONpPOBOJHOCTh Uepe3 OJHOC/OWHbIEe TIJIOCKHWEe CTeHKU?
[TosicHUTb Be/IMUKHBI, BXOZSIIMe B pacieTHOe ypaBHeHHe
Ne13. KoadduiirieHT TeTIonpoBOAHOCTH BJIAYKHOTO UM CYXOT0 BO3Zyxa 0oJibliie v roueMy?
Ne14. Kak paccuMThiBaeTCs CTaliMOHAPHAsH TeTJIONPOBOAHOCTb Uuepe3 OAHOC/IONHbIe LIWJTMHAPUUeCKUe
CTeHKU?
Ne15. Kak paccunTbiBaeTcs CTaliMOHApHAask TeTJIONPOBOAHOCTb Uepe3 MHOTOC/IONHbIe AJTMHAPUUeCKue
CTeHKU?
Nel6.3aBUcUT M KO3 ULIMEHT TerUIONPOBOJHOCTU MaTepuasa OT BeJMUMHbI Ter0BOro I0TOKa,
MPOXOZSILero yepe3 3TOT MaTepua?
Nel7.ITokaxkute rpavkK U3MeHeHHs TeMrepaTyphbl MO TOJIIUHE TJIOCKOW CTeHKU B CUCTeMe KOOp/JWHAT t-
X, yKa3aB HaripaB/ieHHe TerIoBOro rnoToka
Ne18.KakoB 3akoH pacripefesieHUsi TemIlepaTypbl MO TOJIMHE LWJIMHApUUecKoro ciosi. ITokakuTe B
cucTeMe KOOpJWHAT t-T.
Ne 19.Kak paccuMTbhiBaeTCs CTaliMOHAPHAsH TETJIONPOBOAHOCTb Uepe3 MHOTOC/I0WHbIEe TIJIOCKHe CTeHKU?
Ne 20.Chopmynupyiite 3akoH @yphe, MPUBEAUTE €ro MaTeMaTHUeCKoe BhIpakeHHe U OOBSCHUTE CMbICIT
3HaKa MUHYC B 3TOM 3aKOHe.
Ne 21.3anummTe, KaK pacCUMThIBAeTCsl CTal[MOHApHAas TeIyIONMPOBOAHOCTh [JIsi JBYXC/IOMHOM TJIOCKOM
CTeHKU?
Ne 22. TlokakuTe TrpadUK HW3MeHEHHUs TemIlepaTypbl B CHUCTeMe KOOpAMHAT t-X [Ji JABYXCIOWHOMU
TJIOCKOM CTeHKH, eC/IU TIepBbIi C/I0M Jiydllle BTOPOr'0 MPOBOAUT TEILIO.

Tema: KonsekmueHblil menioodomeH

Nel.YTo Ha3biBaeTcs TeriooTAauei? [TpuBeguTe ABa MpakKTHUECKUX ITPUMepa IpoIiecca TeriooTjaun
No2. ChopmynupyiiTe 1 3alHUIINTe OCHOBHOM 3aKOH KOHBEKTUBHOT'O TEIUIOOOMEHa, TIOSICHUTE BXOSIIHE B
Hero BeJIMYUHEL.



Ne3. KakoB ¢u3uyeckuii cMbica KO3(dULIMeHTa TeryiooTAaud, M Kakue (aKTopbl BJUSIOT Ha €ro
BeJINUUHY.

Ne4. Yto Ha3bIBaeTCsl KOHBEKLIMEH, BU/bl KOHBEKLIMH, MX BJIUSIHME Ha MPOLIeCC TeryIo0TAauu.

No5. Ot Kakux ()aKTOpOB 3aBUCHT MHTEHCHBHOCTh MEPeHOCa TeIyIoThl OT MOBEPXHOCTU TBEPAOIO Tesa K
cpezie, o0TeKaroleil ero.

Ne6.3anuiiMTe KpuTepuasbHOEe ypaBHeHWe, OIMChIBAOLee TIPOLeCC TeIIoOTAAuud Tpu CBOOOAHOM
KOHBEKLIUH.

Ne7.3anmiiMTe KpuTepraabHOE YpaBHEHHE, OMMChIBAIOLLee TEMJI00TAauy NPY BbIHY)KJEHHON KOHBEKLUH.
Ne8. 3anmiuTe, Kak paccuMThiBaeTcsl Kputepuii HyccenbTa v yTO OH Xapakrepusyet?

Ne9. 3anuiuTe, KaKk pacCCUMTHIBAETCSI KpUTEpUM PeliHO/b/ICa ¥ UTO OH XapakTepusyer?

Ne10.YTo xapakrepusyeT Kputepuii ['pacroda v kak oH ornpepensieTcs?

Nell.Yto obmiero v B ueM pas3/vduue MpU pacyeTe TeIVIOOTAAYM B YCJIOBUSIX €CTECTBEHHOW KOHBEKL[UU
JU1s BePTUKAIbHOW U TOPU30HTA/IbHOU TPYOBI?

Nel12.YTo xapakTepusyeT Kputepuii [IpaHAT/s U Kak OH ornpefesisieTcs?

Nel3.3anuimmre ypaBHeHre HbioToHa-PuxmMaHa U 00bsiCHUTe (DU3MUYeCKU CMBIC BeTUYMH, BXOJSIIUX B
3T0 ypaBHeHue. Kakoli Ternioo0MeH OHO OTMCHIBAeT?

Nel4.Kakve peXuMbl [BWKeHUs cpefbl pasinyatroT? OxapakTepus3ylTe UX BJMSIHME Ha TIpoLiecC
TeIJIOOTJAuH.

Nel5.Kakoi KpuTepui XapakTepu3yeT BbIHY)XIEHHYI0 KOHBEKLMI0? 3anuiunte (OpMynay JJs ero
orpezeseHusl.

Nel6.Kakoii KpuTepwii XapakTepu3yeT CBOOOJAHYIO KOHBeKIMI0? 3anuiiute (GOpMyay s ero
orpe/eeHusl.

Nel7. IlepeunciuTe, KaKk MOJKHO UHTEHCU(MLIMPOBATh MIPOL[ECC TEIJIOOTAAYM.

Ne 18.UT0 xapakrepusyeT KO3(QQULMEHT TEIJIOOTAAYU U OT UYero 3aBUCUT?

Ne 19 Yto Ha3bIBaeTCs [IOrPaHUUHBIM C/I0€M U KaK OH B/IMsIeT Ha MPOoL{eCC Terio0TAaun?

Ne20.YT0 Takoe TepMuyeCcKoe COIPOTUB/IEHHE TEIVIOOTAaYM U KakK ero MOXKHO pacCuuTaTh?
Ne21.3anummure ypaBHeHue HbrOoTOHa-PuxmaHa, MosicHUTe BXOJMIMe B Hero Be/IMUYMHbI U YKaKUTe,
KaKoi BU/] TeryiooOMeHa OMUCHIBAeT 3TO YpaBHeHHe.

Ne22.YTo xapakTepu3yeT KO3(PQUIMEHT TelyiooTAaud, Kak OH 0003HayaeTcs M KakKyl pa3MepHOCTb
rMeer.

Ne23.3anuiuuTe BbIpaKeHUe [Jis pacueTa TOTOKA TeIUIOThl, OTJaBaeMOW TOBepXHOCThIO F 3a ogHy
CeKyHJly B Ccpefy, TemIiepaTypa KOTOpOW HWXXe, TemMIepaTypbl CTEHKU

Ne 24.3anvIuMTe ypaBHeHKe, ONMChIBAKOILee TPOLecC TerIo0T/Aauu ¢ 1 M? IOBepXHOCTH CTeHKH.
OO6mBsicHUTe 3HaUeHHe BXO/SIIUX B 3TO ypaBHEHHUe BeTMUMH.

Tema: Tenanonepedaua

Nel.Yto HasbiBaeTcs Temnonepegaueid? [IpuBeanTe ABa NpakTUUeCKMX MpyUMepa fpotiecca
Teriornepesaun.

Ne2.3anumivTe ypaBHeHHe Teriorniepejjau, 00bsSCHUTe (PU3NUECKUH CMBICI BEJUUWH, BXOJSIIUX B 3TO
ypaBHeHYe.

Ne3.Yto xapakrepusyeT Ko3((ULIMEHT Tersornepesaud U Kak OH OIpezenseTcs Mpu Iepejaye TeIoThl
yepes IIJIOCKHe CTeHKU?

Ne4.Yto xapakTepusyeT JUHEWHBIN KO3QQULIMEHT Tersionepe/aud U Kak OH OIpeJenseTcs Npy rnepeaue
TeI/IOThI Yepe3 LUIUHAPUYEeCKre CTeHKU?

Ne5.Kak paccuuTaTh Terionepefadyy uepe3 ILJIOCKMe CTeHKU? IlosicHUTe BXOfslljie B YypaBHeHHe
BeJINUVHBI.

Ne6.Kak paccuurarh Mpoljecc Teruionepesaud yepes LWIMHApUYecKue cTeHKU? [losicHUTe BXOAdlNe B
ypaBHeHVe BeJIMYMHBI.

Ne7.3amnuiyre BbIpa)KeHUs] TEPMUUECKOr0 COIPOTUBJ/IEHUS TeIlIonepeadn /s IIJIOCKUX CTeHOK.
Ne8.3anmiivTe BbIpaXKeHUs] TEPMUYECKOTO COMNPOTUBJIEHUS menjionepedayu JJig LAIUHAPUYECKUX
CTEHOK.

Ne9.Ha3HaueHue TerIoBOl U30JISL[UK U YC/IOBHE ee BbIOOpa.



Ne10.3anuimmTe ypaBHeHUe Telyionepejlauyl U Ha30BUTe MeTO/bl MHTeHCU(PUKALIMK 3TOTO TIpoLiecca.
Nel1.Kak onpefienisieTcsi TepMUUECKOe COMPOTUB/IEHNE menionepeoayu yepes Ma0CKUe CTeHKU?
Nel2.3anuimuTe BbIpa)kKeHUWe [Jii pacueTa TepMHYeCKOrO COTMPOTUB/EHUSI menjionepedauu uepe3
MHOTI'OCJIOMHbIE TJIOCKHEe CTeHKU

Nel3.Kak U3MeHSThCSl TeIJIONOTepy uepe3 OAWH KBaZlpaTHbIM MeTp KHUPIUYHOW CTeHbl 3[aHusl, eC/ii Ha
Hee HaHeCTH C/I0H TyKaTypKu? OB0CHOBATD C MOMOIIbIO (POPMY/IBI

Ne14.B ueMm oT/IMUMe TPOLIECCOB TEMJIOOTAAauM U Terionepeaaun? [loaTBepanTe OTBeT ypaBHEHUSIMU
Ne15.3anuimmuTe, Kak oripefie/iuTb KO3(PPUIMeHT Terionepeaaun /s ABYXCIOMHOM MIOCKOW CTEHKU?
Nel6.3anuimmTe Bbipa)kKeHWe [jisi pacueTa TePMUUECKOTO COTMPOTUBJIEHUS] menjaonepeoayu ABYXCIOWHOU
TJIOCKOM CTeHKU

Nel7.3anuinuTe ypaBHeHHUe TerioriepeAaun Ajis Tera000MeHHOro anmnapara. [TosicHuTe BXOAsii1ie B Hero
BeJIMUMHBI

Ne18.[latiTe cpaBHUTENBHBIN aHa/IM3 MPSIMOTOYHOM 1 TIPOTUBOTOYHOM CXeM JBVKEHHs TeTJIOHOCHUTE M.
Ne19.Kakast cxeMa JIBM)KE€HHSI TETJIOHOCUTE/IEH B TEIJIOOOMEHHUKE MpeANOUTUTe/TbHEeH U roueMy?
Neo20.3anuIuTe ypaBHeHHUs TEIJIOBOro OajaHca U Terionepeauu /s TeTIO0OMEHHOTO arlrapara.
Ne21.Kak oripefiesisitoTcsi cpefjHeapuU(pMeTHUeCKUid U cpeHeorapuMuuecKuii TeMmrepaTypHbI Hariop B
T/0 anmnapare?

Ne22. B ueM oT/iMuve TMPOLECCOB TeIVIONPOBOAHOCTU U Teruionepeaaun? IlogTBepauTe OTBeT
ypaBHEHUsIMU

@oH/| TECTOBBIX 3a/JaHUH /ISl TEKYII[er0 KOHTPOJIA 3HAaHUHU 10 MoAy o 1
Tema: TensionpoBoAHOCTH

Bbibepume o0uH 8epHblil gapuaHm omeema u Haxcmume KHONKy «/lanee»

TeMneparTypHoe moJie — 3T0:

3HayeHHe TeMIlepaTyphbl B CTEHKe

3HayeHHe TeMIlepaTyphl B cpefie

+COBOKYIHOCTb 3HaUeHU TeMIiepaTyp B CTeHKe WU Cpe/ie B JaHHbI MOMEeHT BpeMeHH!

COBOKYITHOCTb 3HaueHH! TeMIiepaTyp B MPOCTPAHCTBe

M3oTepMuyecKasi IOBEPXHOCThH - 3TO:

reoMeTpruuecKoe MecTo TOUeK, TemriepaTypa B KOTOPBIX He O/IMHaKOBa

reoMeTpuUecKoe MecTO TOUeK, TemriepaTypa B KOTOPBIX CTal[OHapHa

+TreomMeTpuuecKoe MecTo TOUeK, TemriepaTypa B KOTOPbIX OJJUHaKOBa

reoMeTpruuecKoe MeCTO TOUeK, TemriepaTypa B KOTOPBIX He CTallMOHapHa

Ten/i0Bo# MOTOK — 3TO KO/IMYECTBO TeIJIOThI:

+TiepeiaBaeMoe B eZIMHHMLy BpeMeHH uepe3 IMPOM3BOJIbHYIO0 MTOBEPXHOCTh

repefiaBaeMoe B eZIMHUL]y BpeMeHH uepe3 eJUHUUHYIO TI/I0MIa/b

yuacTBYyoIIlee B TerioooMeHe

NpoxXo/isilliee B eJUHULY BPeMeHHU uepe3 eJMHUUHYIO TUIOL[a/lb TIpY TpPajjieHTe TemrepaTypbl, PaBHOM
e/IMHULIe

B 3akoHe ®ypbe BeKTOP Tel/I0BOro MOToOKa:

HarpaBJ/ieH TakXe Kak U BeKTOp rpaJjieHTa TeMIiepaTyp

HarpaBJ/ieH TakXKe Kak ¥ BeKTOp Ko3(ulreHTa TeriornpoBOJHOCTH

HarpaBJ/ieH ITPOTUBOIIOJIOXKHO BEKTOPY TeMITepaTyp

+HarpaB/ieH ITPOTUBOIIOJIOXKHO BEKTOPY TpajiieHTa TemriepaTyp

CorJiacHo 3akoHy Dypsbe:

BEKTOP TVIOTHOCTHU TeIJIOBOTO MOTOKA, Iepe/jlaBaeMoro TeryIoNpoBOHOCTLI0, 0OpaTHO MPOIOPL{MOHATeH
I'PafIieHTy TemMriepaTyphl

BEKTOP TVIOTHOCTHU TeIJIOBOTO IOTOKA, Iepe/jlaBaeMoro TeryIoNpoBOHOCTLI0, 00paTHO MPOIOPL{MOHATeH
I'PaZIMeHTy TeMriepaTyphbl, B3TOMY C 0OpaTHbIM 3HAaKOM



+BeKTOP MJIOTHOCTH TeIJIOBOIO ITOTOKA, Nlepe/jaBaeMoro TeryIoNpOBOAHOCTbIO, TIPONOPLIMOHA/IEH
rpaIueHTy TeMITepaTyphbl, B3ITOMY C 00paTHBIM 3HAKOM

BEKTOP MJIOTHOCTH TEIJIOBOI'O NTOTOKA, Nlepe/jaBaeMoro Ter0NpoBOAHOCTBIO, TIPONOPLMOHA/IEH
IPaiieHTy TeMriepaTyphl

Boipaxenue 3akoHa Pypoe:

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

Ko3¢punueHT NponopuuoHaaIbHOCTH A B ypaBHeHHH Dypbe:
XapaKTepu3yeT CIIOCOOHOCTh JAHHOTO BEIL[eCTBAa OTBOAUTH TETUIOTY
XapakTepu3yeT CroCOOHOCTh IaHHOT'O BelllecTBa HarpeBaThCst
XapaKTepu3yeT CIIOCOOHOCTh JAHHOTO BEIL[eCTBA OX/IaXKAaThCsl

+ XapakTepHu3yeT ClIoCOOHOCTb JaHHOTO BellleCTBa MIPOBOAUTE TETIOTY

Kakoii c/10¥1 HMeeT HAaUMeHbIINH K03(P(HUIHeHT Tem/I0IpPoBO/JHOCTH
oot 1

+cnou 2

cion 3

TI0 PUCYHKY HeJib3sl OTpe/ie/TuTh

YKakuTe pa3MepHOCTb K03 (pHIMeHTa TerIonpoBOJHOCTH A:

+Bt /(M-K)

Br/(M*K)

Bt/ M

THw/(m-K)

Ten10BoM NOTOK yepe3 NJIOCKYI0 CTeHKY...

TMIPSIMO TIPOTIOPL{MOHAIeH TePMUUeCKOMY COMPOTUBJIEHUIO CTeHKU

+ IpsSIMO TIPOTIOPLIMOHA/IeH Pa3HOCTH TeMIlepaTyp

obpaTHo mporopifioHaaeH K03 UIIMeHTy TerIoNpPOBOJHOCTH
o0paTHO TIPOMNOPLIMOHAJIEH TeMIlepaTypamM

Teni0Bo# NOTOK Uepe3 U/IUH/PUYECKYI0 CTeHKY...

TMIPSIMO TPOTIOPL{MOHAJIEH TOIIMHE CTeHKH

TMIPSIMO TIPOTIOPL{MOHAIeH TeMIlepaTypam

+ oOpaTHO NIPOMNOPLIMOHAJIEH TePMUUYECKOMY COTIPOTUBJ/IEHUIO TEIJIONPOBOJHOCTH
o0paTHO TIPOMNOPLIMOHAJIEH TeMIlepaTypaM

Pacnipe/ieieHne Temiieparypbl B 0/{HOPO/JHOH IUIOCKOH CTeHKe 0CyILeCTB/IsAeTCA:
10 Jiorapu(pMHUUeCcKoi KpuBOH

+ 110 npsAIMON

1o rapabore

1o rurepboiie

PacrnipejenieHue TeMneparypbl B 0JJHOPOAHOM LIM/IUH/{PUYECKON CTeHKe

g=const

~L "

OCyIIeCTB/IAETCA:

-~



110 KpUBOM

T0 MpsIMOM

1o rapaboiie

+110 orapudMHUUecKor KpUBou

TepMuyeckoe CONPOTHB/IEHNE TeVIONPOBOAHOCTH MUIOCKOU OJHOPO/JHON CTEHKH:

R =16
+R = /A
R=1/4

R = 1/A-Indz/d;
TepMHUeCKoe CONMPOTHB/IEHHE TEMUIONPOBOJHOCTH IUTMHAPHYECKOH 0{HOPOJHON CTEHKH:

ti

OmnpepenuTs y/e/1bHbIN TE/IOBOH MOTOK 0 5 | ecm m3BecTHBI t; = 300°C, t2 = 200°C,
6=100mm, 4 = 1 Br/m-K:

100 Bt/m?

+1000 B1/™m?

1 Br/m?

0,1 Br/m?

Tema: KoHBeKTUBHBIH Ter1000MeH
Bblbepume npasuibHbIll 6apUAHmM U Haxcmume KHONKy «/lanee»
IIponecc Ten/1000MeHa MeX/y MOBEPXHOCTHI0 TBEP/IOT0 Te/Ia U KUJKOCTHIO (ra3om):
Ha3bIBaeTCs Tervionepeaauei
+Ha3bIBaeTCs TeII00TAaueid
Ha3bIBaeTCs TerIONPOBOAHOCTHIO
Ha3bIBAeTCS TElI0eMKOCTbIO
YpaBHeHHe, oM chIBaNOIee NMPOoLecC TeII00TJaun:

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

B ypaBHennu HproToHa-PuxMaHa Ten/i0BoM MOTOK:
+1psAMO TIPOTIOPL{MOHAIEH Pa3HOCTU TeMIleparyp

TIPSMO TIPOTIOPLIMOHAJIeH TeMIlepaTypam

TMPsIMO TIPOTIOPLIMOHA/IeH KO3 QULIMeHTY Teryionepejauun
TPSMO TIPOTIOPLIMOHAJIeH TPAAUEeHTyY TeMIlepaTyphbl

Teopus Mo/ j00Msi MPUMEHAETCS /I/Is1 ONMUCAHMS MpoIiecca:
TerJIoNpPOBOJHOCTH

TerJiornepesauu

+ TerI00TAauu

TeIVIOOTBO/A

Ko3¢ddunueHT Tennooraaun o pacCUMTHIBAETCA U3 KPUTEPUA/ILHOT0 YPaBHEHUS:
PeitHonbzca



Ilpanprisa

+HyccenbTa

I'pacroga

O pexxuMe TedyeHHs KUAKOCTH B TPYOax Cy/AT M0 KPUTEPHIO:
+ PeliHosb/ICa

Ilpanpria

Hyccensta

I'pacroga

Ko3¢ddunuenT Tennooraaun a xapakrepusyer:
COCOOHOCTH CTeHKH OTZaBaTh TeI/io

+ MHTEHCHBHOCTb MPOLiecca Terao0Tauu

(u3nuecKrie CBOMCTBA Cpe/ibl

VHTEHCUBHOCTb IIpOL{ecca TelyIONpPOBOSHOCTH

YKaxuTe pasMepHOCTb K03 pHIHeHTa Tel/I00TAQYH o

Bt /(m-K)
+B1/(M?*-K)
Bt/ M?
Hox/(m-K)
Tl f:: = hé;‘ii-::
ME—Es ="
a
o 5]
X

IIpu pacuere TemI00TAa4d BHYTPH TPYOBbI 3a onpeje/IAI0IHI

pa3Mep NPHUHUMAETCH:
+BHYTpeHHUM AuameTp TpyObl
HapY>KHBIM itaMeTp TPyObI
TOJIILIMHA CTeHKHU TPYyOBbI
JUIMHa TpyObI

IIpu nonepeyHoM 00TeKaHUH OMHOYHOMH TPYObI
NPUHUMAeTCA:

BHYTpPeHHUM AraMeTp TPyObI

+Hapy>KHBIM iaMeTp TPyObI

TOJIILIMHA CTeHKHU TPYyObI

JUIMHa TpyObI

BbiHy)XieHHasi KOHBEKI|UA BO3HUKAeT 0KO0J/I0 Tel/I00TAA0IIeli IOBEPXHOCTH 3a CYeT:

TETJIOBOTO pacCIivpeHust HarpeTou XKUJKOCTH

+7eliCTBUS BHEILLIHEr0 UCTOYHUKA (BeHTU/ISITOPA, Hacoca)

TEeIJIOBOT0 pacClIMpeHHs TeII00TaroIel TIOBepXHOCTU MaTepuasa

TEeTJIOBOT0 U3/TyUYeHUsI

KpuTtepuanbHOe ypaBHeHHE, ONMMCHIBAIOIee MPOIeCcC TeMIO0TAAYHU NMPU CBO0O/JHOI KOHBEKIUHU:
Nu=c (Re Pr)"

+Nu = c (Gr Pr )"

Nu=cRe'Pr™

3a onpe/ie/ AN pa3Mep
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Nu = ¢ Gr* Pr"™

KpuTtepuanbHoe ypaBHeHHe, ONUCHIBAKOIIee MPOLeCC TerJI00T/JauH MPH BbIHY)KAeHHON KOHBeKLIUH:
Nu=c (Re Pr)"

Nu=c (GrPr)"

+Nu=cRe"Pr™

Nu = ¢ Gr* Pr"™

Tema: Ten1000MeH U3/TyuyeHHEM
Bbibepume npasu/bHbIli 6apuaHm U Haxcmume KHONKYy «/lanee»
Teia, MOTJIONIAIOINAA CMIOCOOHOCTH KOTOPBIX HE 3aBHCHT OT /I/IMHBI BOJTHbI, HA3bIBAIOTCS:
+abCo/IIOTHO YepHBIMU TejlaM
abCoJTIOTHO CepbIMU TeJlaMu
CepbIMH TeJIlaMH
abcosiroTHO GenbIMU TeslaMU
B 3akone Ctedana-bosibiiMaHa yuencnyckarebHas crnocodHocTs Tena E:
TIPSIMO TIPOTIOPLIMOHA/IbHA aOCOMIOTHOM TeMriepaType BO BTOPOM CTeTleH!
+ MpsIMO MPOTIOPLIMOHA/IbHA abCOJTFOTHOM TeMIlepaType B UeTBEPTON CTeTeH!
00paTHO MpOTOpPLMOHA/TFHA TeMITepaType BO BTOPO CTereH!
TIPSIMO TIPOTIOPLIMOHA/TbHA TEMIIepaType B UeTBEPTOH CTerleH!
3akon Credana-bosbIMaHa A/isi a0CO/TIOTHO YEPHOT0 TeJia:
+E = Co (T/100)*
E = C (T/100)*
E = g(T/100)*
E = C (T/100)*
V31y4yaroT ¥ MOr/IoialoT JIyYHCTYH 3HepPruio:
He
02
+CO2
N> u CO
3akon Credana—bosibIMaHa /iJisi Ceporo Tena:
E = Co(T/100)*
+E = C (T/100)*
E = £(T/100)*
E = C (T/100)*
Co0cTBeHHOe H3TyueHue ceporo Tena E 3aBucur ot:
TeMITepaTyphbI
COCTOSIHUSI TIOBEDXHOCTH
+TeMIiepaTypbl ¥ COCTOSIHUSI TIOBEPXHOCTH
JJTUHBI BOJTHBI
Te0 Ha3bIBAeTCs A0CO/TIOTHO YEPHBIM, €C/IH:

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

CyMMa NOTOKOB COOCTBEHHOI'0 M OTP)KEHHOI'0 Te/IOM U3/TyYeHHsI Ha3bIBaeTCsl:
CMeKTpaIbHOM MJIOTHOCTBIO MOTOKA U3/TyUYeHUsT

HMHTerpajibHbIM H3/Ty4yeHueM

+3(PeKTHBHBIM U3TyUueHHEeM

Ce/IeKTUBHBIM U3/TyueHHeM

Kaxkoe 13 Te/1 IpU MPOYHX PABHBIX YC/IOBHAX UMeEET 00/IbIIYI0 HHTeHCHBHOCTD U3/TyYeHus ?
CO CTereHbI0 YepHOTHI € = ()

CO CTemneHbIo YepHOTHI € = 0,5
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CO CTereHbro uepHOoThI € = 0,9

+CO CTerneHb0 YepHOThI € = 1

C noBbIllIeHHEM TeMIlepaTypbl MAKCMMYM UHTEHCUBHOCTH U3/TyUeHHUS:
0CTaeTCs MPe)XKHUM

CMeIIaeTCsl B CTOPOHY OoJiee JTMHHBIX BOJTH

+CMelaeTcss B CTOPOHY Oojiee KOPOTKHMX BOJTH

He HU3MeHSIeTCs

VHTEeHCMBHOCTD JIyYHCTOI'0 TEI/IO00OMEHAa YMEHbIIUTCS, eC/TH:
MOBBLICUTB TeMIlepaTypy U3/yuyaeMoro Tesa

yBeJTMUUTh CTeleHb YepPHOThI U3/TyuaeMoro Tesa

+yMEHBILUTb CTeleHb UePHOThI U3/Iy4aemMoro TeJia

WM3MEeHUThb TeMIlepaTypy U3/yuyaeMoro Tesa

Kucnopop Oz u a3or N, BXxoasiijue B cOCTaB BO3/yxa,

+1p0o3payHBbl [I/Is1 TETVIOBOT'O U3TyUYeHUst

006/1aZIat0T 3HAUMTE/TLHOM MOTJIoAaTe/TbHOM CITOCOOHOCTBIO

00/1aZIat0T 3HAUMTETbHOMN M3/TyuaTe/IbHON CIIOCOOHOCTHIO

obmafjar0T 3HAUNTEILHON U U3/TydaTeTbHOM, U TOTJ/IolaTeTbHOM CTIOCOOHOCTHIO
CooTHoOIIIeHHE MeXX/y H3/TydaTe/TbHOM CrocoOHOCThI0 ceporo Tea E u adcomoTHo uepHoro Eo mpu
0/JMHAKOBOHU MX TeMIleparype:

E =Eo

E > Eo

+E < Eg

E ~ Eg

IToTOK /Iy4HCTOM SHEPruM PacCUYUTHIBAETCA M0 YPABHEHHUIO:
Q=kF(T2-Ty)

+Q =Co Eqp F [(T2/100)* — (T1/100)*]

Q=0aF (T2-Ty)

Q=AF (T2 -T1) /0

Tema: Tenionepeaaua. Tenyioo0MeHHbIe anmapaThl
Bbibepume npasu/bHbIli 6apuaHm u Haxcmume KHONKy «/lasee»
Tenionepeaaua - 3T0:
TpOLieCC MepeHoca TeryIoThl OT ropsiuelt cpefibl K X0I04HOU
+TIpoLiecc mepeHoca TeryIoThl OT ropsiuel cpefibl K XOI04HOW Yepe3 pasfesisitollyt0 UX CTeHKY
TpoLiecc NepeHoca TeryIoThl OT XO0JIOJAHOM Cpe/ibl K ropsiuell uepes pasfessiollyto UX CTeHKY
TpoLiecc nepeHoca TeryIoThl OT X0JIOAHOW )KUJKOCTH K ropsiuei
B ypaBHeHMH TenionepeAayy Ten/j10BoM MOTOK:
NpPSIMO TMPOIOPLIMOHA/IEH Pa3HOCTH TeMIlepaTyp Ha TOBEPXHOCTU CTEHKH
+TIpSIMO MPOIOPLIMOHA/IEH Pa3HOCTHU TeMIlepaTyp Cpef
oOpaTHO TIponopLMoHaieH KO3 QULIMeHTY Terionepeaun
o0paTHO TIPOMNOPLIMOHAJIEH TeMIlepaTypaM
B ypaBHeHMH Tenionepefayy yepe3 HUIMHAPUUYECKYH0 CTEHKY TeIlJIOBOHU MOTOK:
+TIpSIMO MPOTIOPLIMOHA/IEeH KO3(PQULIMEHTY Tersionepesaun
00paTHO NIPOMNOPLIMOHAJIEH Pa3HOCTH TeMrlepaTyp
oOpaTHO TIpoMNopLMOHaIeH KO3 QULIMeHTY Terionepeaun
o0paTHO TIPOMNOPLIMOHAJIEH TeMrlepaTypamM
YpaBHeHue Tenionepeaaun:
Q=F (Ta—Te) /Ry
Q=k F (Ta—Te)
Q=a F (T—Tx)
+Q=k F (Tia— Txe)
Ko>¢ddunuenT renionepegaun:
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XapaKTepu3yeT CIIOCOOHOCTh CTEHKHU Tiepe/jaBaTh TeTIo
XapaKTepu3yeT UHTeHCHUBHOCTD Tpoliecca TeryiooTAaun
+XapakTepu3yeT UHTeHCHBHOCTH Ipoliecca Terionepeaaun
XapaKTepu3yeT UHTeHCHBHOCTD IPOLiecca TerIoNpPOBOAHOCTH
Ykaxure pa3MmepHocTh Ko3(¢dunuenrta rensionepeaaum k:

Bt1/(Mm-K)

+Bt1/(M?*-K)

Br/m?

I/ (m-K)

TepMuUecKkoe CONMPOTHB/ICHHE TeIIoNepeiaun Yepes3 0JHOC/IOMHYIO IIJIOCKYI0 CTEHKY:
1 & 1

+Ry = p t ot =

_ 1t 1. gz 1
Ro = tya, + 2.1m d, + e d,
1 1
RU = I

Tern/1000MeHHMKOM Ha3bIBAaIOT anmapar, MpejHa3HaYeHHBIN JJIs:

+ HarpeBa OJIHOM Cpeibl 3a CUeT Iepesjaud TeIyIoThl OT Pyron

M0/IBO/iA TEIJIOTHI K TEMJIOHOCUTEJISIM

Co001LeHHsI TEeI/I0ThI OJHOMY K3 TeIJIOHOCUTe el

OTHATHS TEIJIOThI OT FOPSYEro TerJIOHOCUTEJIS

Kakoii xapakTep uMeeT Teni000MeH B TeI/I0O0OMeHHBIX anmnaparax?

TEeTI0NIPOBOAHOCTh

TeryI00TAava

+Teruionepesayda

TeIJI0OBOe U3/lyuyeHue

PeKynepaTHBHBIM Ha3bIBAeTCsl TEN/I000MEHHHK, Y KOTOPOro:

MIPOMCXOJUT Mepefiaua TeryioThl OT OJHOTO TEIJIOHOCUTEJISI K APYTOMy

nepeZiaua TeIUIOThI OT OJHOTO TEIJIOHOCUTEJISI K IPYTOMY OCYLLeCTB/ISIeTCsl Yepe3 pasze/IstoIly o UX
rpaHuLly paszesna

+1epefiaya TeIUIOTHI OT OJHOIO TEIJIOHOCUTeISl K IPYTOMY OCYLLIeCTB/ISIeTCsl Yepe3 pasze/Isiolly o UX
TBEPAYIO CTEHKY

nepeZiaua TeIUIOTHI OT OHOTO TEIJIOHOCUTeJISI K IPYTOMY OCYLLeCTB/IsIeTCsl Yepe3 pasze/IsStolly o UX
JKUJKOCTD

PereHepaTMBHBIM Ha3bIBAeTCSl TEM/I000MEHHHK, Y KOTOPOro:

nepefiaua TeIUIOThI MEXJY ABYMS )XAJKOCTSIMHU OCYLLIeCTB/ISIeTCSl Yepe3 pas/iesIsitoLlyl0 CTeHKY
HarpeBaeMasl YKUIKOCTb I10J1yJaeT TeIIOTy OT CTEHKH

0oOMeH TeruIoTOl OCYILeCTB/ISIeTCs TIPY CMeLLIMBaHWY TOpsiueil ¥ X0JI0IHOM XKUJKOCTel

+0/lHa ¥ Ta ’Ke TIOBEepPXHOCTb HarpeBa OMBIBAETCS TO rOpsiueli, TO XOI0AHOM )XKUJKOCTbIO
CMecHTe/TbHBIM Ha3bIBAETCSl TeN/I000MEeHHHK, Y KOTOPOro:

nepeZiaua TeIIOTbI MEXY ABYMS )KUKOCTSIMU OCYLLeCTB/ISIeTCs Yepe3 pas/esIsitoly0 CTeHKY
+00MeH TerIoToMN OCyIeCTB/IsIeTCS IIPYU CMELIUBaHUU Topsiueii U X0JI0AHOM KUAKOCTel

OJlHa ¥ Ta ke TIOBEPXHOCTh HarpeBa OMbIBAETCS TO FOpsUel, TO XOJIOAHOM XUJKOCTBIO
HarpeBaeMasi >KUKOCTb T10JlydaeT TelyIoTy OT ropsuel >XKUAKOCTH

Ec/u B Teny1000MeHHHKe Topsiyasi ¥ X0J/I0/fHas )KUAKOCTH MPOTEKaIoT 1apa/UIe/IbHO U B OJJHOM
HarpasJ/IeHHUH, TO TaKasl cCxeMa Has3blBaeTcs ...

MPOTHMBOTOYHOU

MPSIMOTOYHOM

+ NIPSIMOTOYHOMN

MIPUTOYHOM

13



Eciu B Tenioo0MeHHUKe ropsadas M xXo0/10JjHas )KUJKOCTH IMPOTEKAKT I1apad/IJIeJIbBHO U B PA3HBIX
HallpaBJ/IEHUAX, TO TaKdsd CX€Md Hd3bIBA€TCA:

+ IIPOTUBOTOYHOM
MPSIMOTOYHOM
repeKpecTHOU
MIPUTOYHOM

HOBEPXHOCTB, H806X0,Z[I/IM8H AJIA TIepeadi TEeIVIOTbI OT ropsAvero TernioHoCuTe/id X0/J10JHOMY,

ornpeaedeTcda u3:

ypaBHEHUs TeTUIOBOTO OajiaHca

ypaBHeHus Pypre

+ypaBHEeHHMs TeTuIoNnepejauu s TerI000MeHHHUKA

ypaBHeHus1 HbtoTOHA-PrixMmaHa
YpaBHeHHe TerjionepeAayu /Jisi TeN/I000MeHHOro anmapara:

q= k(tml —t>K2)
Q=aF (t2—t1)
+Q = k FAto

IIpu KaKoii cxemMe JBIKEHHs TEIJIOHOCHTe/Iel TpefdyeTcsi MeHbIast IUI0MIA/{b MOBEPXHOCTH
Tern/ioo0MeHa B TeII000MeHHBIX anmnaparax?

MPSIMOTOYHOM
+TIPOTUBOTOYHOU
TepeKpecTHOU

TelJIoOCbeM He 3aBUCHUT OT CXeMBbI [IBHM)KEHHA

Tabmna 3 — Kpurepun onjeHKH ¢()OpMHPOBAHHOCTH KOMIIETeHI[UH

Kop u Kputepuu onjeHnBaHus CQOPMUPOBAHHOCTH KOMITETEHLIMU
HavMeHOBaHUe (4acTM KOMIIeTeHLMN)
VHJMKaTopa Ha 6a30BOM ypOBHe Ha TOBbIIIIEHHOM YPOBHE
JOCTHKEHUS COOTBETCTBYeT OL|eHKe COOTBETCTBYeT OLIeHKe | COOTBETCTBYET OLIeHKe
KOMIIeTeHL|UU «yZI0BJIeTBOpUTEILHO» 50- «xopouo» 65-85% ot «OT/IMYHO»
(uactu 64% OoT MaKCMMaJILHOI 0 MaKCHMaJjbHOro b6asia 86-100% ot
KOMIIeTeHL1H) 6ania MaKCUMaJibHOr0 6asia
N-2yx1 Haxoput v | CTyzeHT, B OCHOBHOM, CTyZieHT 1o cy1jecTBy CryzeHT npuHuMaeT
KPUTHYECKU 3HaeT MaTepuas 110 TeMaM | OTBeyaeT Ha aKTHMBHOE yuyacTHe B
aHa/nIM3upyer Mozyns «OCHOBBI TEOPUM | TOCTaB/IeHHbIE BOMIPOCHl | XOJe TIPOBeJeHUs
VH(pOopMaL1IO, TeryioobMeHa», HAXOUT U | TI0 TeMaM MOJYJist MpaKTUYeCKUX
HeoOXOUMYIO [/Isl | aHa/IU3UpYeT «OCHOBBI Teopur 3aHATUMN, TTPABUJIBHO
pelleHust nHopmaluto, hopMupyeT | TeryioobMeHa», HAXOJUT | OTBeYaeT Ha
MOCTaBJIEHHOMN CcOOCTBeHHbIe CY)K/IeHUSI U | U KPUTUUeCKH MIOCTaBJ/IeHHbIE
3ajauul. OLIeHKH, yMeeT OIpeJie/iATh | aHaIu3upyeT BOIIPOCHI [10 TeMaM
WN-4yx-1 I'pamoTHO, | 1 OLleHUBATh MOC/IECTBUS | MTH(OPMALUIO, MOy IS,
JIOTUYHO, BO3MOXXHBIX pellleHH HeoOX0UMYI0 JJist CaMOCTOSITEJIbHO
apryMeHTUPOBAHHO | 3a/lauM, 3HAaeT OCHOBHbIE pellieHus [T0CTaB/IeHHOW | TIPOBOAMT pacyeT
¢dopmupyer 3aKOHBI 3a/lauu, FPaMOTHO CTaLlMOHApHOM
cobCTBeHHbIe eCTeCTBeHHOHAayUHbIX ¢dbopmupyer TEeTI0NIPOBOAHOCTH,
CY)KJeHUS U OLIeHKU. | AUCLIUIIMH CcOOCTBeHHbIe Cy)KJeHHsI | TTPOLIeCCOB
OTtnnuaet akThl OT Y OLIeHKH, OT/INYaeT TeII00T[auH,
MHEHUH, (akKTbl OT MHEHUH, TIpOLIeCcCoB
VIHTepIpeTaLnui, orpefiesisieT U OL|eHUBAET | Tervionepeaauu u
OLIeHOK U T.JI. B NOC/IeICTBUS Ter1I000MeHHBIX
paccy>XIeHHsIX BO3MOXXHBIX pellleHn anmnaparos, Te[JIOBOro
JPYTUX y4aCTHUKOB 3a/laui, UCI0JIb3yeT W3J/Iy4eHus], C BbICOKOU
JesITe/IbHOCTH. OCHOBHbIE 3aKOHBbI CTerneHblo
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W-5yk-1
Onpepensier u

OLleHHBaeT CTaHJapTHBIX 3a/ay aHa/IM3upyer
T10CJ/1eJCTBUS VH(pOopMaL1IO,
BO3MO’KHBIX HeoOXouMYI0 Jist

pellieHrH 3a/auu. pelLieHUs
NA-1lonk-1 TOCTaBJ/IEHHOM 3a/lauM,
Wcnonb3yer IpPaMOTHO, JIOTUYHO,
OCHOBHBI€ 3aKOHBI apryMeHTUPOBaHHO
ecTeCTBeHHOHAYYHbI dopmupyer
X JUCLIUTIIVH 151 coOCTBeHHbIe
pelLieHuUs CY’K/IeHUsI U OLIeHKHU,

CTaHJAPTHBIX 3a/lau
B COOTBETCTBUU C
HaIpaB/IeHHOCTHIO
npogeccuoHaTbHOU

€CTeCTBEHHOHay4YHbIX
AUCHOUIUIVH OJ1d pelneHuns

CaMOCTOATE/IbHOCTHU

HaXOoJUT U KPUTUUECKHU

oT/M4aeT (hakThbl OT
MHeHMUH,
VIHTepIpeTanui,
OLIeHOK U T.JI. B

JlesiTeIbHOCTH PaCCyXAeHHUAX APYTUX
yUaCTHUKOB
JIesITe/IbHOCTH,
oripejiesisieT U
OLleHUBaeT
MOC/Ie/ICTBUS
BO3MOYXHBIX pellleHui
3aJjauu, rOTOB
WCTI0/b30BaTh
OCHOBHbIE 3aKOHbI
eCTeCTBeHHOHAyUHBIX
JUCIIUTUTAH JJ1sT
pelilieHust
CTaHJAPTHBIX 3a/lau B
COOTBETCTBUU C
HaIpaB/IeHHOCTHIO
rpogeccuoHabHOU
JIesiITeIbHOCTH

Mopayas 2. «TexHuueckass mepmoouHamMuKa»

Bomnpocs! AJisi codece/0BaHuSA:
Tema 1 (YpaBHeHHUsI COCTOSIHUS)
Ne 1.3amnuilvTe ypaBHeHHe COCTOSIHUSA AJis 1 KT UjjeanbHOro ras3a. [losicHuTe BXOAsllYe B HETO BeJIMUMHBI,
YK&KUTe UX eJUHULIbI U3MepeHUs.
Ne 2.3anuiiuTe ypaBHeHWe cocTosiHusi Ajsi 1 kmosss ujeanbHOro rasa. [loscHuTe BXogsiiue B Hero
BeJIMUMHBI, YKaKUTe UX eUHULbI U3MepeHUsl.
Ne 3.3amnuivTe ypaBHeHHWe COCTOSIHUS /i1 TPOM3BOJILHOTO KO/MUYeCcTBa HJeanbHOro rasa. [losicHute
BXOZSIIIMe B HETO BeJIMUMHbI, YKa)KUTEe UX eJMHULIbI U3MepeHUs.
Ne 4.3anmiiidTe, Kak B3auMMOCBsI3aHbl MeXAy co0oii yHHMBepcajabHasi W WHAWBUJya/bHasi Ta30Bbie
MOCTOSIHHBIE? YKa)XKUTe UX eJUHULIbI U3MepeHust
Ne 5.UT0 Takoe mapameTpbl COCTOSIHUSI? YKaKUTe OCHOBHble TepMHUUEeCKHe MapaMeTpbl COCTOSIHUS, UX
obo03HaueHue U eMHULIBI U3MEePEeHUsl.
Ne 6.3amuinvTe ypaBHeHMe COCTOSIHWS [/ TIPOM3BOJIBHOIO KOJIMUeCcTBa ra3oBod cMecu. [losicHuTe
BXOZSIIIMe B HETO BeJIMUMHbI, YKa)KUTEe UX eIMHULIbI U3MepeHUs.
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Ne 7.Uto0 Ha3biBaeTcsi cMechio ra3oB? Kakue crocoObl 3a/jaHusi COCTaBa CMeCH Bbl 3HaeTe?

Ne 8.3anuiuTe ypaBHeHUe COCTOSIHMS A/ 1 KT MjeanbHO-ra3oBoil cmecH. [losicHuTe BXoAsIMe B HEro
BeJIMUMHBI, YKaKUTE UX eUHULIbI U3MEepPEeHUs.

Ne 9.Kak orpeziesiuTh ra3oBy0 IIOCTOSIHHYXO CMeCH ra3oB, eC/id CMeChb 3aZlaHa MaCCOBBIMM JOJISIMU?
OTBeT MNOSICHUTb.

Ne 10.Kak ompezienUTb ra3oByr0 IMOCTOSIHHYIO CMeCH Ta30B, eC/id CMeChb 3aJjaHa 00BbeMHBIMH [J0JISIMU?
OTBeT MOSICHUTB.

Ne 11.YTo Takoe IJIOTHOCTb ras3a? 3amnuiiuTe ypaBHeHHe COCTOSIHUSA Jjis 1 Kr ujeasbHOrO rasa uepes
IIJIOTHOCTb.

Ne 12. YTo HasbIBaeTCs TepMOAMHAMUUeCKUM  Iiporeccom? ITepeuncivre V3BeCTHble  BaM
TepMOJWHaMHYeCcKye IIPOoLeCcChl U 3alUllInTe UX YpaBHEHMUs.

Ne 13. Kakoit TepMoZiMHAMUUeCKHUM TIpoLiecC Ha3bIBaeTcs h300apHbIM? Kak ero Mo>xHO M300pa3uth B PV-
Jvarpamme?

Ne 14. Kakoit TepMoAiiHaMUUECKHH TIPOL[eCC Ha3bIBaeTCst M30XOpHBIM? Kak ero MokHo u3006pa3uTh B PV-
Jvarpamme?

Ne 15. Kakoit TepMoguHaMHU4eCKUid TPOLeCC Ha3bIBaeTCs W30TepMUUECKMM M KaK OH M300pa’kaeTcs B
PV- mpuarpamme?

Ne 16. OnipeziesivTe ra3oBble MOCTOsIHHBIE i1 OKUcH yraepoza (CO) u yraekucnoro rasza (COo).

Ne 17. BBeguTe MOHSTHE y/I€IbHOTO 00beM rasa v OKa)XXUTe, KaK MOYKHO ero OTpe/Ie/ITh MPY U3BeCTHOM
JlaBJIeHWH U TeMIlepaType rasa.

Tema 2 (Tery10eMKOCTb)

Nel. Yto Takoe TemnioeMKOCTb?  Buabpl yZenbHBIX TelJIOEMKOCTeH, WX B3aUMOCBA3b W eJUHMLIbI
V3MepeHUsl.

Ne 2. [aiiTe ompezeneHHe MOJILHOW TeIJIOEMKOCTU, ee 00OO3HaueHWe W eJUHULBI H3MepeHMs. Kak
B3aVMMOCBS3aHbl MOJIbHAsA U MacCoOBasi TEII0OeMKOCTH?

Ne 3. [aliTe orpenesieHve OOBEMHOW TelIOEMKOCTH, ee 00O3HaueHWe W eJWHHUIbI M3MepeHus. Kak
B3aMMOCBSsI3aHbl 00beMHasi 1 MacCcoBasi TeIJI0eEMKOCTH?

Ne 4. [laiiTe ompefeseHHe MacCCOBOM TeIJIOEMKOCTH, ee O0OO3HaueHWe U eAUHUIILI u3MepeHMs. Kak
B3aMMOCBSI3aHbl MacCoOBasi U 00beMHas TerI0eMKOCTH?

Ne 5.3amummiute ypaBHeHuWe Maiiepa A1 MOJIBHBIX TerioeMKocTel. OOBSICHUTEe BXOASAIIME B HEro
BeJIMUMHBI U YK&KUTE UX eIMHULIbI U3MEepPEeHHSsl.

Ne 6.3amuimre ypaBHeHHMe Maiiepa [jii MacCOBBIX TerjioeMKocTel. OOBsSICHUTe BXOJsIMe B Hero
BeJIMYMHBI U YK&KUTE UX eIMHULIbI U3MEepPEeHHsl.

Ne 7.06mBsicHUTe, TIOUEMY [/l OJUHAKOBOT'O M3MeHeHHs Temriepa Typbl 1Kr rasa B 1306apHOM mpoliecce U
M30XOpHOM TpebyeTcsi pa3HOe KOJINYeCTBO TeTIOThI?

Ne 8. B uem pasHulia MeXX/ly UICTUHHOW U CpeJiHel Ter0eMKOCTSMU?

9. lokaxkute, 4To OOJIbIIIE: MOJIbHAS U/TM MacCOBasi TEIIOEMKOCTh /ISt OJHOTO U TOTO e Tra3a?

Ne 10. 3amummre u3BecTHble Bam ¢opmynbl fjisi pacueTa TeryioThl, HeoOXOAWMOW [Jisi HarpeBa
TIPOU3BOJILHOT'O KOJTMUECTBA ra3a B 1300apHOM Mporiecce.

Ne 11. 3ammmmre wu3BecTHble Bam ¢GopMysbl pacueTa TerioThl, HeoOXOAWMOW [jisi HarpeBa
TIPOU3BOJILHOIO KO/IMYeCTBa ra3a B U30XOPHOM IIpoLiecce.

Ne 12. Kak orpefie/iTh TETJIOTY TIPH U30XOPHOM U M300apHOM HarpeBaHWW WM OXJIXKJeHWH 1 Kr rasza?
Nel3. Kak ompejenuTh TemioTy, HeoOXOAMMYH0 /IS HarpeBaHus WM OXJaxaeHns V M° rasa B
M30XOPHOM Iporecce?

Nel4. Kak ompefienuTh TemioTy, HeoOXOAMMYH0 /IS HarpeBaHUs WM OXJaxAeHMs V M° rasa B
n306apHOM mpotiecce?

Ne 15.Kak ompefesnsieTcsi 00beMHasi TEIJIOEMKOCTb CMECH HZeabHBIX T'a30B?

Ne 16.Kak onpeziensieTcs MaccoBasi TeIJIOEMKOCTb CMeCH H/JiealbHbIX I'a30B?

Ne 17.Kak onpepiensieTcs MOJIbHasi TEIIJIOEMKOCTb CMeCU U/lea/IbHbIX ra30B?

Tema 3 (T1epBbIii 3aKOH T.J.)

No 1. [1epBblit 3aKOH TepMOJUHAMUKHU (aHATUTHUECKOe BbIpakeHHe U (JOPMYJIMPOBKA) AJisi aZrabaTHOTOo
riporiecca pacluvpeHus

g
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Ne 2. IlepBbIii 3aKOH TEepMOJMHAMUKM [Jii M30XOPHOrO TMpoliecca (aHaJuTUUeCKOe BbIDAKeHUE U
(hopMyIHMpOBKa)

Ne 3. TTepBbIii 3aKOH TePMOJUHAMHKM /i W300apHOro rporecca (aHa/JUTUYECKOe BbIDOKEHHE WU
(hopMyHMpOBKa)

Ne 4. 3anvinTe BbIpa)KeHHe TEPBOro 3aKOHAa TePMOAMHAMMKM /11 M30TEPMUYECKOro Ipoliecca, AanTte
ero (popMyJIMpPOBKY.

Ne 5. B yem pa3zHulia Mexxly pyHKLIMel COCTOSIHUS U (PyHKLMel rpotiecca? IIpyuBesuTe npyuMepsl.

Ne 6. Kak ompesenuTe W3MeHeHWe BHYTPEHHEM SHepruyd WJeaJlbHOrO rasa B pas/MUHbIX
TepMOJAMHaMHYeCKUX rpoLieccax?

Ne 7. B ueM CyIJHOCTB [1epBOr'O 3aKOHA TePMOJVHaMUKK?

Ne 8. AHanuTHuecKoe BbIpakeHHe U (POPMY/IUpPOBKa 1-ro 3akoHa TepMojavHamMuKU (1-1 (opma 3anuch).
[TosicHUTh BXOZMIMe B BbIpDa)KeHUe BeJIMUKHBI.

Ne 9. AHanuTHUecKoe BbIpakeHWe U (POPMYJIMPOBKA 1-rO 3aKOHa TepMOJMHAMMKH (2-1 (popma 3ammch).
[TosicHUTH BXOZfIMe B BbIpDa)KeHUe BeJIMUKHBI.

Nel0.YTo Ha3bIBaeTCs SHTa/ibIMed paboyero Tema W Kak ONPEAENsSeTCS ee W3MeHeHHe B pa3/IMuHBbIX
TepMOJAWHaMUYeCKUX rpoLieccax?

Nell.3anummTe BbIpakeHWe 1-r0 3aKOHa TepMOAWHAMUKU [/is1 TIOJIMTPOMHOrO Tpoliecca U JlaiiTe ero
(OpMy/IHPOBKY.

Nel2. Kak onpesienisieTcst paboTa paciivpeHusi (CKaThst) B TEPMOJUHAMUYECKOM TpoLiecce (aHaTUTHUeCKU
Y rpayueckn)?

Ne13. Kak ormpezensieTcs TenaoTa (aHaTUTAYECKU U rpayyeckr) B IPOM3BOIBHOM TePMOJUHAMUYECKOM
riporiecce?

Ne14. TToka)kute, BO CKOBKO pa3 (z1st iF000T0 TePMOJIUHAMUYECKOTO MPOoIiecca) W3MeHeHHe SHTa/TbITNN
WziearlbHOT 0 ra3a Oosiblile, YeM U3MeHeHre ero BHyTpeHHel SHepruu.

Nel5. Kakasi cBsI3b MeXKy W3MeHeHHWeM SHTPONUM pabouero Tela W KOJIWYECTBOM TOZBe/eHHOM
(oTBeieHHOM) TEeTJIOTHI B TIPOU3BOIBHOM TpoLjecce?

Ne16. TTepBblii 3aKOH TePMOJAMHAMUKU (aHATMTUUECKOe BhIpaykeHue U (YOPMY/IMPOBKA) il afuabaTHOTO
riporiecca Ccxarusl.

Tema 4 (ra3oBble MPOLIECCHI)

Nel. Ilpy KakuX YaCTHBIX 3HAUeHUSX II0KaszaTesss IIOJIMTPOILI N VMeKT MeCTO OCHOBHbIe
TepMOAMHaMUUecKye mporjeccel? V3o06pa3ute 3TH mipotiecchl B PV- auarpamme.

Ne2. TIpu KakMxX 4YaCTHBIX 3HAUeHUSX [IOKasaTessl IIOJIUTPONBI n VMeT MeCTO OCHOBHbIe
TepMOAMHaMHUUeCKHe TpoLecchl? M300pa3ute 3TH nporiecchl B TS- auarpamme.

Ne3. TlokakuTe, KaK aHaJIMTUUECKH U rpaduuecku orpejensercsi pabora pacivpeHus B u3o0apHOM U
M30TepMHUUYeCKOM IpoLieccax

Ne4. Kak paccuMThIBaeTCsi W3MeHEHWEe OJHTa/bIIMK H/eaJbHOTO ra3a B W300apHOM, H30XODHOM W
TTIOJIMTPOITHOM IIpoL{eccax?

Ne5. Kak paccuuTaTh U3MeHeHHe SHTPOIMU B U3BeCTHbIX BaMm TepMozMHaMUueCKyx IpoLjeccax?

Ne6. TTokaxkuTe, Kak aHa/JMTUYeCKU U rpaduueckyd orpefesseTcss TersjioTa B M300apHOM KM M30XOPHOM
rporieccax?

No7. TlokakuTe, KakK aHaJUTUYECKU M Tpapuueckd MOXKHO OIpeJesiuTh paboTy B H30XOPHOM U
aziabaTHOM Tporieccax?

Ne8. TIpoBeaute aHanu3 u3o6apHoro mpouecca. [IpeacraBbTe 3TOT Tpoliecc B pv- U Ts-auarpaMMax.
Ne9.ITpoBesuTe aHamu3 U30XOpHOro Ipowecca. [IpescraBbTe 3TOT MpoLecc B pv- U Ts-guarpammax.

No10. ITpoBeguTe aHanmu3 u30TepMHYecKoro mpouecca. IIpeacraBbTe 3TOT mpouecc B PV- u TS-
JvarpaMmmax.

Nell. TTpoBeauTe aHaM3 aauabaTHOTO rporjecca. IIpecTaBbTe 3TOT Mporiecc B pv- U Ts-auarpammax.
Nel2. ITokakuTe, KaKk MOXKHO pacCUdTaTh KOJMYECTBO IO/BEJEHHOM TeIJIOThl BO BCeX M3BECTHbIX Bam
TepMOJWHaMHYeCKUX IpoLieccax.

Nel3.ITokaxkuTte, Kak oOripefiesisieTCsl U3MEeHeHUe SHTa/bIIMU UJeasbHOro rasa BO BCeX W3BeCTHbIX Bam
TepMOJAWHaMHYeCKUX IpoLieccax.
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Neol4. TlokaxkuTe, Kak oOrpefie/isieTcsi U3MeHeHWe BHYTpeHHel SHeprud WjeasbHOro ra3a BO BCeX
M3BeCTHBIX Bam TepMoiiHaMHUUeCcKUX Tpolieccax.

Nel5.TToka)kuTe, Kakoi TepMOAMHAMUUYECKHH TIPOI[eCcC UMeeT MeCTO, eC/IM IOoKa3aTesib TOJUTPOnbl n=1.
[MaviTe aHa/mM3 3TOrO TpoLiecca, n300pasute ero B pv- U Ts-guarpammax.

Ne16. ITokaxkuTe, Kakoi TepMOAWHAMHUYECKHUM TIPOL[eCcC UMeeT MeCTO, eC/IM ToKa3aresb MOIUTPOoIibl n=0.
[MariTe aHa/mM3 3TOTO TpoLiecca, h300pasute ero B pv- U Ts-quarpammax.

Nel7.TToka)kuTe, Kakoi TepMOAMHAMHUeCKU MPoLiecC UMeeT MeCTO MpH ToKa3aresie MOJUTPOIIbl N= 00
[MariTe aHa/mM3 3TOrO TIpoLiecca, h300pasuTe ero B pv- U Ts-quarpammax.

Neol18.IToka)kuTe, KaK PACCUMTHIBAETCS M3MEHEHWe SHTa/IbIIMK HeasbHOro Ta3a B W30TEPMUUECKOM U
aZimabaTHOM TIporieccax?

Ne19.TToka)kuTe, KaKOi TepMOJWHAMUUECKHI TpollecC UMeeT MeCTO IpH ToKa3aTesie MOJUTPOIIbI n=k.
[atiTe aHa/IM3 3TOTO TIpOLiecca U u3o0pasuTe ero B pv- U Ts-auarpammMax.

No20. ITokaykuTe, KaK M3MEHSIeTCS SHTPOIUSl HeaJlbHOTO Ta3a B aAuabaTHOM U W30TepMUUYECKOM
rpoLjeccax.

Tema 5 (BogsiHOM 1ap)

Nel KakoBO COOTHOLLeHHWe TeMIlepaTyp y BJI&XKHOIO M CyXOI'O HACBIL[eHHOrO Iapa IpU O4UHAaKOBOM
JlaBJieHun?

No2 Uto Oosbllie: yJenbHbI 00beM CyXOro HACbIILIEHHOrO Mapa WM TeperpeToro Ipu OJUHAKOBOM
naByiennu? TToka)kuTe 3T0 B y00HOM A1 Bac fuarpamme.

Ne3 YTo Takoe TerioTa napoobpa3oBaHUsl U KaK OHA 3aBUCHT OT AaBJIeHUS ?

Ne4 Kak paccuvraTh TeIuioTy, 3aTpayeHHYH0 Ha II0J0rpeB 1Kr BOAbI OT TeMIlepaTypsl t; 10 TeMIlepaTypbl
0?

Ne5 Kak ormpefenuTb TeIJIOTY, 3aTpayeHHyK Ha IeperpeB 1K' Cyxoro HachllleHHOrO Iapa IIpU
ITIOCTOSIHHOM /1aBJIeHUU?

Ne6 MoryT 1 uMeTh OJJMHAKOBbIe IapaMeTpbl COCTOSIHUS KHWIIALAas BOJA U CyXOM HacChILL[eHHbIN Iap B
niporjecce napoobpa3oBanusi? Ha3oBure ux.

Ne7 Kak ornpe/ie/TUTh TEIyIoTy MapooOpa30BaHUs aHAIMTUYECKH U Tpaduuecku B hs- AuarpamMme?

Ne8 Uto Gosblile: TemIiepaTypa BJaKHOT'O WK CYyXOro Tapa IMpu OJMHAKOBOM y HUX JlaB/IeHUU?

Ne9 ITokaxxute B hs-guarpamme Bce M3BeCTHble BaM TepMoaMHaMHUuUecKre MPOLeCChl, B KOTOPBIX MOXHO
13 BJI&XXHOTO Tapa MoJIy4YuThb NeperpeThlil.

Ne10 Kakoii nap Ha3bIBaeTCsl eperpeTbiM U Kak ONpeZie/IiTh TeIUIOTY, 3aTPaueHHYI0 Ha ero reperpes?
Nell Ilokaxkute B hs-guarpamme, Kak MOXKHO OIpeJle/IUTh TeIIOTY, BbIJEJeHHYK IpPU TOTHOH
KOH/IeHCalMy 1KI CyXOro HachIIeHHOro napa?

Nel2 Kak MOXXHO OIpeZie/IiTh SHTa/ILIIMI0 BOJbBI, eC/Id U3BeCTHA ee TemIiepaTypa? YKauTe U3BeCTHble
Bam crioco6si.

Ne13 Kak MOXXHO OTpeZie/TUTh SHTA/bIINI0 BIaYKHOTO Mapa? YKa)kUTe W3BecTHbIe Bam crioco0ml.

Ne14 Kakoii mporjecc Ha3bIBaeTCsl MPOLIECCOM TapooOpa3oBaHus? IIpy Kakoi TeMriepaType HauWHAeTCs
3TOT mpoLjecc?

Ne15 Kakoii nap Ha3biBaeTcs meperpetbiM? [ToKakuTe, KaK MOXXHO OMpeZie/ITh ero napaMmeTpbl?

Nel6 B uem omivMuve CyXOro W BJaXKHOI'O HachlllleHHOro rapa? HasoBuTe, Kakve mnapameTpbl y HUX
OJIMHAKOBbIe, a KaKve pasHble.

Nel7. Tlokaxkute B hs-guarpamme Bce u3BecTHble BaM TepMoaMHaMHuecKue MPOLIeCChl, B KOTOPBIX
MO>KHO M3 CyXOrO0 I1apa MOyYUTh [eperpeThIu.

Nel8 Yto Ha3bIiBaeTCsl CTENeHbIO CYXOCTH Ilapa U CTeIleHbI0 ero BJaKHOCTHU? Kak 10 CTereHu CyXOCTH
MOXKHO OITpeZie/IuTh COCTOsIHYe Tapa?

Ne19.Yto Gosbliie: yaenbHbIM 00beM BIa)KHOTO WM CYXOro rapa Mpy 0[MHAaKOBOM JlaB/ieHU!?
Ne20.KakoBO COOTHOLIEHHE TemIlepaTyp y BJ/I&KHOI'O, CYXOro HAaCBILeHHOr'O Iapa U MeperpeTroro Ipuv
OJIMHAKOBOM [laB/IeHUU?

Tema 6 (BTOpOI1 3aKOH T. [I., LIUKJIbI)
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Ne 1. Bropoil 3aKOH TepMOJVMHaMHUKH. Y CIOBUS OCYLLeCTB/AEHUS MpPSIMbIX LMK/I0B, Tepmuueckuit KIT/]
LIMKJIa TeIJIOBOr 0 ABuratesiss. @opMy/IMpOBKY BTOPOr'0 3aKOHA TePMOJAWHAMUKHU.

Ne 2.BTopoli 3aKOH TepMOJWUHAMHUKHM Y CIOBHSI OCYIIECTB/IEHUsS OOpaTHBIX LUKJIOB, XOJIOJW/IbHBINA
K03 ¢pureHT. PopMyMpoBKa BTOPOr0 3aKOHA TEPMOJUHAMUKU.

Ne 3.[qukn KapHo B pv—u Ts—auarpammax. Tepmuueckuit KI1/1 nrkna KapHo u ero ananus.

Ne 4Yto Ha3biBaeTcss SHTponMedd pabodero Tenma? Kak ompezensieTcs wu3MeHeHWe SHTPONMUA B
TepMOJAMHaMHYeCKUX rpoLieccax?

Ne 5.M306pa3ute B pv— u Ts—auarpammax 1mukan /JBC ¢ mojBojgoM Tersja TIpU V =const U
oXapakTepu3yuTe ero.

Ne 6.M306pa3ute B pv— u Ts—auarpammax 1wmka [IBC ¢ TogBofioM Teryia Mpd p = const U
oXapakTepu3yuTe ero.

Ne 7.M306pa3ute B pv— u Ts—auarpammax 1wka [IBC co cMellaHHbIM TI0/IBOIOM TeIvla W
oXapakTepu3yuTe ero.

Ne 8.M300pa3ute B pv— u Ts—auarpammax Luka ['TY c mojgBojoM Teryia TpU p =const U
oXapakTepu3yuTe ero.

Ne9.M306pa3ute B pv— u Ts—auarpammax 1mwkan ['TY ¢ nopBofoM Terja MpU Vv =const U
oXapakTepu3yuTe ero.

Ne10.M306pa3ute B pv— u Ts—auarpammax LMK/I PeHKWHa Ha HacbllleHHOM mape. Tepmuueckuit KIT/[]
LMK/1a PeHKVHa U [yTH ero MOBBILLIEeHNUS.

Ne 11.M306pa3ute B pv— u Ts—auarpammax I[UK1 PeHkuHa Ha reperpetoM mape. Ne 12. Tepmuueckuii
KII[ nykia PeHkuHa.

Ne 13.IlpuHiunuansHass cxema ¥ Ts— auarpaMMa LMK/Ia [1apoOBOM KOMIIPeCCMOHHOM XOJIOAWIbHOM
YCTAaHOBKH.

Ne 14.ITpuHuMnUanbHas cxema u Ts— JuarpaMma LiMK/ia TeryioBOro Hacoca

Ne 15.TToka>kute B pv—auarpaMmme pabouuii TIpOLIECC OJHOCTYIEHYATOr0 KOMIIpeccopa TMpHU pa3/IuuHbIX
rpoLieccax CKaTHsi, 0XapaKTepU3yuTe ero.

@DoHJ TeCTOBBIX 3aJJaHUi /i TeKYIlero KOHTPO,/IsA 3HAHUM M0 MOAYJII0 2

Tema: IlapaMeTpbl COCTOSIHNSI, YPaBHEHHUsI COCTOSIHHS U/I€a/TbHBIX Fa30B
Bbibepume 00uH npagu/bHbIll 8apuaHm u Haxcmume KHONKy «/lanee»
TepMoOAMHAMHYECKYI0 CHCTEMY, KOTOpas He 00OMEHHBAETCSl C OKPY)KAloled Cpeaol TeIJIoTOoMH,
Ha3bIBAIOT:
M30/IMPOBaHHOMN
3aKpbITOU
+aauabaTHOM
3aMKHYTOMN
YpaBHeHHEe COCTOSAHUSA H/I€A/THLHOI0 Fa3a CpPaBe/i/IuBO JAJIA:
Jr000M TepMOAUHAMUUeCKOH CUCTeMBbI
+paBHOBECHOM TePMOAUHAMUUECKON CUCTEMBI
PaBHOBEPOSITHOM TePMOAMHAMUUECKON CUCTEMBbI
pPaBHOBECHOW TePMHYECKOUN CUCTEMBI
Maccy ra3sa, 3aK/II0OUeHHOT0 B eJJHHHULEe 00beMa, Ha3bIBAIOT:
yieNTbHbIM BECOM
yZebHOW MJIOTHOCTBIO
+T/I0OTHOCTBIO
yAenbHbIM 00beMOM
B cucTemMe HaXOUTCS BO3/yX C H30BITOYHBIM AaByieHHeM puss = 0,4 Mma, atmocdepHoe JaB/ieHHe
B= 0,1 MIla. OnpeaenuTs a0CO/TIOTHOE JaBJIEHHE.
+0,5 MIla
0,3 MIIa
0,25 MIla
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0,6 MITIa

B cucreme CH jgaB/ieHne usmepsieTcs:

B [DKOYJISIX

B aTMocdepax

B Oapax

+B Mackansix

B cocype o6nemom 0,75 M3 HaxoguTce 2,5 Kr yrekuc/ioro rasa. Halitu yjenbHbli 00bem rasa.
3,33 kr/m®

875 kr-m>

+0,3 M>/KT

0,3 xr/m>

YKaxuTe pa3MepHOCTh YHUBEpPCAa/IbHON ra30BoH MOCTOSIHHOM:
Iox/( kr-K)

K/>K/KMOJIb

KI'/KMOJIb

+Ix /(kmoib K)

YKaxuTe pa3MepHOCTb HH/AMBUAYa/IbHON ra30BOM MOCTOSIHHOM:
+[Ix/( kr-K)

K/>K/KMOJIb

KI'/KMOJIb

I /(kmosb-K)

YpaBHeHue cOCTOsIHUA [i/IS1 IPOU3BO/IBHOI0 KO/IMYeCTBA HAea/IbHOr0 rasa:
+pV=mRT

pVy =R,T

p= pRT

pv =RT

Bbibepume HecKo/bKO Npasu/ibHbIX 8ApUAHMO8 omeema U Haxcmume KHONKY «/lanee»
YpaBHeHue cocTOsIHUA /1A 1 KT M/lea/IbHOrO rasa...

pV=mRT

+p= pRT (50%)

pVy =R,T

+pv =RT (50%)

Tema: Tens10eMKOCTb, METO/ibI OTIPe/ie/IeHUS TeIJIOThI
Bbibepume 00uH npagu/ibHbIll ApUAHM U HAXCMUMeE KHONKY «/[aneex
YKaxure (hopmMyJ1y CBSI3M TEI/I0eMKOCTeH Cp 1 Cy /15 U/iea/IbHOro ra3a (ypaBHenue Maiiepa):
Cp = Cv
+cp—cv=R
c/ oy =k
cv—Cp =R
Kakoe ypaBHeHHe MO)XHO NMPUMEHHUTD JI/If ONpe/ie/ieHHsI KOJTHUeCTBA TeIJIOThI, He00X0AUMOH /1A
HarpeBaHus 1 Kr rasa ot t; Ao tzmipu v= const?
Q = pey (t2—t1)
Q = Vupcey (t2 —t1)
+Q = o(t2—t1)
Q=Vic\ (tz—t1)
Kakoe ypaBHeHHe MO)KHO NMPUMEHHUTD JI/If ONpe/ie/ieHHsI KOJTHUeCTBA TeIJIOThI, He00X0AUMOMH /1A
HarpeBaHUsi M Ke rasa ot t; o t; B mpoiecce p = const?
Q = Vuucy (t2—t1)
Q= pep(tz—t1)
+Q = mcp(t2—t1)
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Q=Vicp (2 t1)

Kakoe ypaBHeHHe MO)XKHO NMPHMEHHTH J/isl Onpejie/ieHHsi KO/IMYeCcTBa TeIvIoThl,
HarpeBaHusl Vmrasza ot t; io t npH v= const?

Q = pey (t2—t1)

Q= Vi ey (t2 —t1)

Q = mey(t2 —t1)

+Q =Vic\y (t2— t1)

Kakoe ypaBHeHHe MO)XKHO NMPHMEHHTH [/Isl Onpejie/ieHHsi KO/IMYeCcTBa TeIvIoThl,
HarpeBanus 1 kmoss rasa ot t; o tnipu p = const?

Q = Vuucy (t2—t1)

+Q = pcy(t2—t1)

Q=mcp(t2—t1)

Q=VuC)p (t2—t1)

Kakoe ypaBHeHHe MO)KHO NMPHUMEHHTH [/Isl Onpejie/ieHHsi KO/IMYeCcTBa TeIvIoThl,
HarpeBaHus 1 Kr rasa ot t; 0 t B MO/IMTPOITHOM Mpoljecce?

q = pev (t2 —t1)

+q=cn(t2—1t1)

q=cv(te—t1)

q=cp(t2—t1)

Kakoe ypaBHeHHe MO)XKHO NMPHUMEHHTH [/Isl Onpejie/ieHHsi KO/IMYeCcTBa TeIvIoThl,
HarpeBaHus 1 Kr rasa ot t; Ao t2B ajuadaTHoM npouecce?

+q = 0

q=cn(t2—t1)
qg=c(t—t)
q=cp (2 —t1)

Kakoe ypaBHeHHe MOXHO IPMMEHUTH [/I Olpe/e/leHUusI KO/InueCcTBa TeII0ThI,
HarpeBaHus 1 Kr rasa ot t; 0 {2 B ©30XOPHOM mpouecce?

q = pev (t2 —t1)

g=cn(t2—t1)
+tq=c(t—-t1)
q=cp (t2—t1)

Kakoe ypaBHeHHe MO)XHO IIPUMEHUTH /JIf1 OIpe/je/ieHUs KO/INYeCTBa TeIIoThI,
HarpeBaHus 1 Kr rasa ot t; /1o {> B u300apHoM Tmporecce?

q = pev (t2 —t1)

q=cn(t2—1t1)

q = cfto—t1)

+q=cp (t2—t1)

Tema: IlepBbIM 3aKOH TepMOJUHAMUKHU
Bbibepume 00uH npasu/bHbIll 8aGpUAHM omeema u Haxcmume KHonky «/lanee»
IlepBbIii 3aKOH TePMOAMHAMHUKH €CTb YaCTHBIN C/Ty4aM:
3aKOHa COXPaHeHUs MacChl BellecTB
+3aKOHa COXpaHeHUs U NpeBpallleHus] SHepruu
3aKOHA COXPaHeHUs KOJINYeCTBa JIBHKeHHUs]
3aKOHa COXpaHeHUs S3Hepruu
YKaxuTe ypaBHeHHe N1epBOr0 3aK0OHa TepMOANHAMHUKH:
AS = QT
+Q = AU +L
H=U+pV
Q=4AU-L

Heo0X0o MO is

Heo0X0o MO JJIis

Heo0Xo MO s

Heo0X0o MO s

Heo0X0o MO s

Heo0Xo Mo 1s

Kakoe u3 BLIpa)KEHI/Iﬁ HE ABJIAETCA YPABHEHHUEM IMEPBOIr0 3dKOHA TepMOﬂI/lHaMI/IKI/I?

dg=du+ pdv
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+dq =c,dt +vdp

dq =dh—vdp

dq =c,dT + pdv

Kaxkoe 13 BbIp@)KEHHH AB/IAETCA ypaBHEHHEM MePBOro 3aKOHA TePMOJUHAMMKH /1A
H30TEepPMHYECKOro mpoijecca?

dg=du+ pdv

dg =du

+dq = pdv

dq=dh—vdp

Kakoe 13 BbIpa)KeHHH AB/ISAETCS YPaBHEeHHEM [IEPBOro 3aK0HA TEPMOJMHAMHUKH /ISl H30XOPHOI'0
npouecca?

dg=du+ pdv

+dq =du

dgq=dh—vdp

dq =c,dT + pdv

Kakoe 13 BbIpa)keHH# SIBJISIeTCSA ypaBHeHHEM MepBOro 3aK0OHAa TEPMOJUHAMUKH /I H300apHOT0
npouecca?

dq =du+vdp

+dg =dh

dq=dh—vdp

dg =du

YKaKuTe npo1ecc, Npy KOTOPOM Bce MOABOUMOE TeIlI0 NMpeBpalaeTcs B pabory:

azavabaTHbIN

V30XOPHBIN

+U30TepMUYeCKU

W306apHbIit

B KakoMm (M3 yKa3aHHBIX) NPOLIeCCOB MOABOANMOE TeI/I0 PacXoAyeTcsl Ha yBeJlMueHue BHyTpeHHe!
JHEPruH M COBepIIeHHe BHellIHeH padoThI?

azrabaTHbIN

M30TepMUUeCKUI

+1300apHbI

V30XOPHBIN

YKaxuTe nporecc, Npu KOTOPOM Bce NMOABOANMOE TeI/I0 NpeBpaliaeTcsl T0JbKO BO BHYTPEHHIOIO
JHepPruio rasa:

azrabaTHbIN

+130XOPHBIN

M30TepMUUeCKUI

n3006apHbIi

Jins mponecca 1-2, uzoopakenHoro B T-s fuarpamme S , (IpaBe/IMBO
BbIpa)KeHHe:

q=-A4u

+1 = —-Au

[ = Au
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q=1

Tema: TepmMojuHaMHUYeCKHE MPOIECCHI HeaTbHBIX ra30B
Bbibepume 00uH eapuaHm omeema u Haxcmume KHONKY «/lanee»
JI1s1 H30XOPHOr0 MPOIecca MoKa3aTe/Ib MOJTUTPONbI Nn:

paBeH 1
paBeH 0
paBeH k
+ paBeH * o

JIns1 H300apHOro MpoIecca nokKas3are/ib MOJTUTPONbI n:

paBeH 1
+ paBeH 0
paBeH k
paBeH * oo

,Z[I[H H30TEPMHUUYECKOI'0 MpoLecca nmoKd3aTe/ib noJIMTpoIbI n:

+ paBeH 1
paBeH 0
paBeH k
paBeH * oo

ﬂf[ﬂ a,zmaﬁaTHoro nmponecca nmoKa3dre/ib IoJIMTPOoIbI n:

paBeH 1
pageH 0
+ paBeH k
paBeH * oo

TA

YKaxuTe Ha juarpamMme
+npouecc 1-2

ripouecc 1-3

nipoecc 1-4

riporiecc 1-5

TA

» Sg KoopauHaTax T-S aauadaTHBIN mpoiecc

YKaxuTe Ha juarpamMme
rpouecc 1-2

ripouiecc 1-3

niporecc 1-4

+npouecc 1-5

» Sp KooppuHaTax T—S M30XOPHBIi IPOLIECC
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YKaxuTe Ha juarpamMme » Sp koopauHaTax T—S W306apHBIii IpoLecc
rpouecc 1-2

ripouiecc 1-3

+npouecc 1-4

ripouecc 1-5

LA

[—

v

B

L J

Jl/isl Kakoro npomecca CrpaBejIMBO BbIpaxenue dh = C » dt ?

I riponecca 1-A

Ist ipouecca 1-B

s ipouecca 1-C

+171s mro60ro Tpoliecca
241

=17

AT "

L 4
=

JI/Is1 Kakoro mpouecca cnpaBe/IMBO BeIpaxkenue du =c dt?

+ny1s mroboro rpoiiecca

It riponecca 1-A

s ipouecca 1-C

Is1 ipouecca 1-B

p
!

Ilnomaab mo/ TuHKeH nponeccal-c-2 B p-v AuarpamMmme Y siBnsercH ...
paboToii oxatus

M3MeHeHHeM BHYTPEHHEeH SHepruu

KOJINUECTBOM TeTLIOThI

+paboToii paciupeHus

IIpy ofMHAKOBOM HM3MEHEHHH o00bema ra3da HauOosblnas padoTa pacIIMPEeHHs] COBEPINAETCHA
npoiecce:

+13006apHOM

M30TEPMUUECKOM

azarabaTHOM

TIOJTUTPOITHOM
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PaﬁOTy paciIiMpeHus B I/I3063pHOM nponecce paCCYUuTbIBAKOT 10 YPABHEHHUIO:
+L = p(V>—V1)
L =0
L =pV-In(V2/V1)

1
L= E(plw —p2V2)
PaboTy paciiMpeHusi B M30TeEPMHYECKOM MPOIiecce pacCYMTHIBAKOT M0 YPABHEHHIO:
L=p(V2-Vy1)
L =0
+L =pV-In(V2/V1)

1
L= E(p1V1 —p2V2)
PaﬁOTy paciimpeHus B aﬂﬂaGaTHOM nponecce paCCYUuTbIBAKOT M0 YPABHEHHUIO:
L = mR(T: - Ty)
L =0
L = mRT-In( V2/V1)
+L= (T - T

= 1( 1— 1))

H3meHeHMe y/e/IbHOM SHTPONUM B OJIMTPONHOM IpoLiecce:

T
As = c,ln =
T:l.
T,
+As = cyln =
b}
e
As = ¢ In=
hL
As=0

Tema: PeanbHble ra3nl. BogsHou nap.
Bbibepume 00uH npagu/ibHbIll apUAHmM U HaxXcmume KHONKy «/lanee»
Kuneunmue — sTo:
riporiecc rapoo6pa3oBaHUsi C TOBEPXHOCTH KUAKOCTU
+mpotiecc mapoobpa3oBaHusi BO BceM 00beMe KHUJKOCTH
Triepexo/y BelljecTBa U3 TBEPAOT0 COCTOSIHUS B Ta3000pa3Hoe
Tiepexo/] BelllecTBa U3 ra3000pa3HOro COCTOSIHUS B XKUKOe
Bornpoc ¢ ogHMM NpaBUIbHBIM OTBETOM
KonpaeHncaus — 310:
Tiepexo/] BellecTBa U3 XXUJKOT0 COCTOSIHUS B ra3000pa3Hoe
+TIepexo/], BellleCcTBa U3 ra3000pa3HOT0 COCTOSIHUS B JKUJKOE
Triepexo/y BelljecTBa U3 TBEPAOT0 COCTOSIHUS B Ta3000pa3Hoe
repexo/; BelecTBa U3 TBEPJOro COCTOSTHUS B JKUKOe
Mexly BepxHel IOrpaHUYHON KPMBOM M HH)KHeH MOrpaHMYHON KPUBOH
Ta K

® HaxopuTCAa:

+00/1aCcTh BI@XKHOTO Mapa

o0J1acTh MeperpeToro napa

00J1aCTh CyXOTr0 HaChIIIIeHHOTO Tapa
00/1aCTh HEHACHIIIIEHHOHN KUJKOCTH
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Tk K

.

Ha muunu K-C (¢pa3oBoii T-s guarpamMmbi) "% H,O HaXOJUTCS B COCTOSIHHH. ..
KUTISLLeN )KUIKOCTH

BJI&)KHOI'O HaChILLIeHHOr' 0 r1apa

+CyXO0ro HacCbIL[eHHOT0 T1apa

TrieperpeToro Irapa

Kak onpepensioT napamMmeTpbl BOASHOI0 napa?

0 YpaBHEHUIO cocTossHUs KnamnelipoHa-MeHjeneeBa

I10 KpUTUYECKHUM I1apaMeTpam

I10 CTereHu CyXOCTH

+110 TabaMLIaM U [uarpaMMaM BOJISTHOT'O Tlapa

YTo TaKoe cTeleHb CyX0CTH X BOASIHOI0 napa?

OTHOLLIEHHe MacChl CyXOro Iapa K Macce BOJpbl

+O0THOLLIeHWe MacChl CyXOro Iapa K Macce BJ/Ia)KHOI'O I1apa

OTHOLLIeHHe TeMIlepaTyphl 1apa K Temreparype HacblLL{eHUsI

Macca rapoBoi (pakiuy B eJuHUIIEe 00beMa

Ec/1u cTeneHb CyXoCTH B/1a)XKHOro napa passa 0,9, 3To 3HauuT:

1 xr napa cogepxut 0,9 Kr kunsiei >xugkoctu U 0,1 Kr CyXoro HachIleHHOI O Tlapa
+1 xr mapa cogiep>xxut 0,1 Kr kunsitei >xuakocty 1 0,9 Kr cyxoro HacbIIeHHOT0 napa
1 kr napa cogepxur 0,1 Kr BjiaxkHoro napa v 0,9 Kr Cyxoro HacCbIL|€EHHOI0 rapa

1 xr napa cofiep>xut 0,1 Kr kurnsiei >xuakoctu u 0,9 Kr reperpeToro rnapa

Ec/u cTeneHb CyxoCTH BJIa)XKHOr0 napa pasHa 0,9, 310 3HauuT:

1 kr napa cogiep>xxut 0,9 Kr kurnsiel »xuakocty u0,1 KT CyXoro HachllLleHHOr0 rapa
+1 kr napa cogepxwut 0,1 Kr kunsmeit xxugakocty 1 0,9 Kr Cyxoro HachlIlleHHOr 0 apa
1 kr napa cogepxur 0,1 Kr BjiaxkHoro napa v 0,9 Kr Cyxoro HacCbIL|€EHHOI0 napa

1 xr napa cofiep>xut 0,1 Kr kurnsiei >xuakoctu u 0,9 Kr reperperoro rnapa
JKukocTb KMIIUT B yO10BUsIX T = const. YKaKuTe He U3MeHSIOLIMICA apaMeTp:
+/iaBJieHye rapa

CTereHb CyXOCTH Iapa

IIJIOTHOCTB I1apa

obBem mapa

IIpu Temneparype 300°C u faBienuu napa 2 MIla onpegenuts cocrosinue H>O, eciu Temneparypa
HaChILIeHHUs NPHU 3ToM AaBjeHun 212,37°C.

+TieperpeTsii nap

BJI&)KHBIM T1ap

CyXOW HacChILLIeHHBIN Map

KUMALas Boza

P K
z 3
F /
4
I o
@®a30BOMYy PABHOBECHIO «KHAKOCTh-TIap» t COOTBETCTBYeT JIMHUA (a30BOro
nepexoja
1
2
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+3
4

Kak u3MeHseTcsi COCTOsSIHHe Napa B npounecce 1-2, u3o6paxeHHoM Ha h-s juarpamme

& l

h

El

K =l

> 5D

BJI&)KHBIM T1ap Mepexo/iuT B MeperpeThlil

+reperpeTbiii Nap NepexoJUT BO BJ/Ia)KHBIM HaChILL[@HHBIM

CyXOH HachbIllleHHbIN Tap NepexoJUT BO BJIa)KHBIM HACHI|@HHBIN
reperpeThiii Map Nepexo/UT B CyXOW HaChII|eHHBIN

Jns npouecca neperpesa 1 Kr napa no uHuu 1 (B h-saguarpamme) 5
Heo0X0/JuMoe KOJIMYeCTBO TeI/IOThI PacCUMTHIBAETCS Mo (hopmyJie

+q = hq — h

q =g — U

q=T(sp—5 £)

q= hc - ha

YTo Takoe CKpbITas TEIJIOTa Mapoo0dpa3oBaHus r?

SHeprus, 3aTpaurBaemasi Ha Ipeoj0/ieH|e CUJI B3aMMHOTI'0 IIPUTSDKEHUST MOJIEKYJT )KUJKOCTH

TeII0Ta U3MeHEeHUs1 SHTPOIUU TTPU KUTIeHUU

+TeroTa, 3aTpaueHHasi Ha IpeBpalljeHve 1Kr KWIsljed >XUAKOCTM B CyXOM HacbhllleHHbIM Map Mpu
HEeV3MeHHOM /laB/IeHHH

TeIJI0Ta, SKBUBaJIeHTHasl SHTa/IbIIMY HAChIL|eHHOT' 0 T1apa

Jns mponecca 1-1 S pacmonaraemass pa6ora 1 Kr mapa BEIUMC/IAETCS
no ¢opmyse
[ = pAv
[ =TAs
+1 =Ah
=—Au
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Jis1 yero mpuMensiercsi T-s juarpaMMa npu ucc/ie/JoBaHUM TePpMOJUHAMHUUYECKUX [IUK/I0B?
+HarJ/siIHO TIPe/ICTaB/ISeT MPOLECCHI MOABO/A U OTBO/IA TEIJIOThI, IPeBpallleHus TEIJIOThl B PadOTy
XapaKTepu3yeT 3K0JIOTMUYeCKyt0 YUCTOTY TelI0BOM MalllMHbI

TIOKa3bIBaeT MaKCHMaJlbHOe JjaB/ieHre pabouero Tesa

T03BOJIsIeT OMpe/ie/TMTh MOIIIHOCTb TeIJIOBOW MallliHbI

Tema: TepMmoaHaMHUKa [10TOKA
Bblbepume 00uH npasuwibHbIli 6ApUAHM Omeema u Haxcmume KHONKy «/lanee»
YpaBHeHHe NepBOro 3aK0Ha TePMOANHAMHUKH /I MIOTOKA:
+dq = dh + dlyex + d( W/2)
dq = dh + dlmex
dq = dh + d( w*/2)
dq = du + pdv
CornioBoM KaHa/l mpeAHa3HaveH /|JIf:
yBe/TMueHUs1 [jaBjeHusi TOToKa
yMeHbllIeHHsI CKOPOCTH TIOTOKa
+yCKOpeHUsI TTI0TOKa
TOPMO>KeHUS MOTOKa
Juddysop npeanasHaueH ji:
+yBe/lMueHus1 JaB/ieHus OToKa
yMeHbIIeHHsI CKOPOCTH TIOTOKa
yBeJTMUeHUs1 CKOPOCTHU MOTOKa
MpUAHUs OTpe/le/IeHHOT0 HallpaB/IeHUsl ABW)KeHUs TTI0TOKa

B kananax MepeMEHHOr0 CeYeHHUA YCKOPEHHE MOTOKA CBA3dAHO C:
YBe/IMUEHHWEM [dBJ/IEHUSA I'a3d

+yMeHbII€HUEM JaB/I€HUs ra3a

YMeEHbIIE€eHWEM ITIVIOTHOCTH I'a3d

OXJIaXXIeHHeM Ira3da

B kananax MepeEMEHHOI0 C€YeHHUA TOPMO)XeHHE ITOTOKA MPUBOJUT K:
+yBeJIMUEeHUIO JaBjIeHUs ra3a

YMEHbIIEHNOAdBJ/IEHHWS I'd3d

YBE/IMUEHUIO TIJIOTHOCTHU I'd3a

YBE/IMUEHUTIO TEITJIOEMKOCTH IMTOTOKd

JInsA mo/iyueHHus1 CBePX3BYKOBOI0 TeYeHHsI Ha BbIX0/le U3 KaHa/ia Heo0X0/JuMo:
WCTI0/Ib30BaTh CYKUBAIOLL[eecsi COTIIO

+1CM0Mb30BaTh KOMOMHUPOBAHHOE COTLIIO

WCIT0/1b30BaTh PaCIIMPSIFOIIUICS KaHasl

WCI0/b30BaTh Juddy3op

Bbibepume HecKo/bKO Npasu/ibHbIX 8apUAHMO8 omeema U Haxcmume KHONKY «/[anee»

IIponecc fpocceTMpoOBaHUsI IPUBOJUT K. ..

+yMEHBIIIeHHUIO JiaB/ieHust 6e3 yBeTMueHWss KWHeTUUEeCKO SHepruu u 6e3 cosepiieHust pabotsl (50%)
+yBennueHuto 3HTporuu (50%)

yBeTMUEHHUIO SHTATBITUN

yBeTMUEHHUIO TeMIIepaTyphbl

Bbibepume 00uH npasu/bHbIll 6apuaHm omeema u Haxcmume KHONKy «/laiee»
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x=1

ﬂpOCCEJ’lI/IPOBaHI/IIO BOJAAHOI'O0 IMdpa $ COOTBeTCTBYeT NpPoLecC:

Jlpocce/1MpoBaHMIO HAEA/IBHOI0 ra3a
si=const

+1-2

vi=const

pi1=const

HepaBHoBeCcHBIN NPOLeCC JPoCCe/TMPOBaHUs MPUBOAMT K:

YBeJIMUEHHUIO pacriosiaraeMoi paboThl

YMEHBILIEHUIO SHTa/IbITUN

+TI0Tepe pacriojiaraeMoi paboThbl

YMEHBILIEHUIO SHTPOIUU

Kakoi u3 npuBeieHHbIX apaMeTpoB rasa (p, h, u, v) ocraercs NoCTOAHHbIM NPH
ApPOCCeTUPOBaHUHU?

$ COOTBETCTBYET MPOLIeCC ...

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

Tema: OOpaTHbIe LHK/IbI XOJOAWIBHBIX YCTAHOBOK M TEIVIOBBIX HACOCOB
Bbibepume 00uH npasu/bHbIll 6apUaAHM omeema u Haxcmume KHonky «/lanee»
X0/10JUTHHOM YCTAHOBKOM Ha3bIBaKOT:

TeIIOBbIe MAallVHbI, TIpe/Ha3HaueHHbIe /1/151 TIOHKEHUs] TeMIlepaTypbl

+TerJIoBble MalllVHbI, TIpe/jHa3HaueHHbIe /1J151 TIOHKEHUs TeMITepaTyphbl TeJl [0 CPaBHEHUIO C
TeMIlepaTypoy OKpY>Karolllel cpe/ibl U HelpephIBHOIO NOAJepKaHus 3TOM TeMIiepaTypbl
yCTPOUCTBa, NOAJEP)KUBaIOLie HU3KKEe TeMIlepaTyphl

yCTaHOBKH, paboTaroijye 1o o6paTHOMY LIUKITY

e =2

AN / 1
. ! =
—
Hpe,E[CTaBJIEHHaH cxeMa 4 '\ ABJ/IAeTCAd...

MapoCUIOBOM yCTaHOBKOM

ra3oTypObHUHHOM yCTaHOBKOU

+11apoBOM KOMITPECCUOHHOW XOJIOAUIBHON YCTaHOBKOM
abcopOI[MOHHOMN X0MOAW/IEHON YCTaHOBKOM
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HcnapuTe/ib NapoBoOi KOMNPECCUOHHON X0/10f/M/IbHOU MAaIIMHBI 4
o0o3HaueH Hudpoii:

1

2

3
+4

KoHieHcaTop napoBoi KOMNPeCCUOHHOU X0/I0//M/IbHOH YCTAaHOBKH 4
o0o3HaueH Hupoi
1
+2
3
4
VICTOUYHHKOM HH3KO MOTEHI[HA/TbHOM TEIJ/IOThI B TEIJIOBOM HAC0Ce MOI'YT ObITh:
Ter/10Ta, BblJie/ieHHasi IPY FT'OPeHUU TOT/IMBa
+Terviora rpyHTa, BOAOEMd, BO31yXad
TeTI0Ta, BbiOpackiBaeMasi B aTMOCGhepy € MPOAYKTaMy CrOpPaHUsI TOTIHMBA
Ter/10Ta, BblJie/IeHHasi IPYU CrOpaHUU Top(da, ApeBeCUHbI
Ko3(puiment npeoGpazoBaHus TEI/IOTHI B TEIUIOBOM HACOCE:
eTu<l
eru>1
ern=1
+etn > 2
Bbl6epume HEeCKO/IbKO npdsu/ibHblX 6dpudHimo8 omeemad u Hax)cmume KHONKY «,[[aﬂee»
T K 1

T 2

4

/ \ =00 \
h=const

MapoTypOMHHON yCTaHOBKU

+11apOKOMITPECCUOHHOW XO0JIOAWIbHON ycTaHOBKH (50%)
+TerIoHaCOCHOM ycTaHOBKHU (50%)

MapO»KEKTOPHOU YCTaHOBKHU

g

H300paKeH UK. ..

Bbibepume 00uH npagu/bHbIl 6apUaHM omeema u Haxcmume KHonky «/lanee»
Xon0unbHbIN KO3(GUIUEHT onpe/e/saeTcs M0 BbIPa)KEHHU0. ..
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+£==
Iy
_ b
g2
g1
g=-=
Iy
Iy
£=—
g1

Tema: TepMoaHaMUUeCKHe 0CHOBBI KOMIIpeccopa
Bbibepume 00uH npagu/bHbIll 6apuaHm omeema u Hadcmume KHonky «/lanee»

p
,
p2 3 4
4 1
R I
v
VZ V1
Ha I/IH]_II/IKaTOPHOI/I J:[narpaMMe JIMHUA 4-1 COOTBETCTBYET. .o
PaCIIMPEeHUIO
HarHetTaHmMmrO
+BCaCbIBAHUIO
COKaTUo
p
3 2
R,
4 1
h l
v
v, v,
Ha uHAMKaTOpHOM AMarpaMmme JIUHUSA 2-3 COOTBETCTBYeT...
CoKaTUo
PaCIIMPEeHUIO
+HarHeTaHuIo
BCACbBIBAHUIO
p
3 2
L
4 1
B
v
U2 V.'
Ha uHAMKaTOpHOM AHMarpaMmmMe JUHUSA 3-4 COOTBETCTBYeT...
HarHetTaHuMmrO
CoKAaTUo
BCACbIBAHUIO
+33KPLITI/II-O Har"HeTartre/JibHOI'O U OTKprTI/HO BcaCbIBaI'OU_IeFO KJ/lallaHa
P
15 222"
4 1
C>kaTue ¢ HAaMMeHbIIIel 3aTpaToi paboTsl B KoMmIpeccope V npoucxopur B
npoiecce
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+1-2
1-2'
1-2"
1-4

PaGora KoMIIpeccopa, 3aTPpd4Y€HHdA Ha MOJ/IydeHUue 1 Kr raza ckaroro ra3a:

L
l.= Ivdp =0

Lyl
22
L= Ip-:fv =~/
ral
22
L= Ivdp =/ oy
A
22
+1, = J'wfp =~/
F5|

Tema: Biia)XxHbIM BO3/yX
Bbibepume 00uH npagu/bHbIll 6apUaAHM omeema u Haxcmume KHonky «/lanee»
ITop aGCOTIOTHOM BIA)KHOCTHIO BO3/{yXa NOHMMAETCs:
Macca BOZISTHOT O T1apa, CoZeprKalljasicsi BO BIa)KHOM BO3Jjyxe
+Macca BOJSIHOTO Mapa, cofiepkaiiascs B 1 M> BI&KHOTO BO3ayxa
Macca BOJISIHOTO Tlapa, cozieprkamasicsi B 1 M° cyxoro Bo3yxa
Macca BO/bl, CoZieprKalljasicsi B aTMOC()ePHOM BO3/yxe
HacpIleHHbIM BJIQXHBIM B03/[yXOM Ha3bIBaeTCsl CMeCh:
+CyXO0ro BO3/lyxa Y HaChILL|eHHOT0 BOJSHOIO 1apa
CyXOro BO3/lyXa U I1leperpeToro BOJSHOrO napa
CyXOro BO3/lyXa ¥ BOJIbI
CyXOro BO3ZlyXa Y BOJSIHOTO Iapa
OTHocuTeIbHAA BJIAXXHOCTh HEHACBIIEHHOI0 BJIA)XHOI0 BO3/yXa:

¢ =100%
+¢p< 100%
¢> 100%
¢ =0%
H i
5=
oy
> =
2P
N NN
IIponecc 1-2 = U cooTBercTBYeET ...

OX/IKJEeHUI0 BO3yXa

HarpeBaHUIO BO3/yXxa

OCYILIEHHIO BO3/yXa

+ YBIa)KHEHUIO BO3/lyXa

Ox/1a)KieHHe BJIa)KHOT'0 HeHACHIIIeHHOr'0 BO3/lyXa MPUBOAMT K BbINAaieHHI0 POChI, eC/IH ero
TeMmieparypa:

+HIDKe TeMIlepaTypbl TOUKU POCHI

paBHa TemriepaType TOYKHU POChI

BbIllIe TeMI1epaTypbl TOUKH POCHI
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He JIOCTUraeT 3HaYeHUs TeMIlepaTypbl TOUKH POCHI
Taomuna 4 — Kpurepun orjeHKH ¢()OpMHPOBAHHOCTH KOMIIETeHI{UH

KO,E[ 1 HaMMeHOBdHHle

Kpurepuu onjeHBaHus CQOPMUPOBAHHOCTH KOMITETEHLIUU
(yacTu KOMIIeTeHLIMH)

Ha 6a30BOM ypOBHe

Ha TTOBLIIIIEHHOM YPOBHE

COOTBETCTBYeT
WH/IMKATOpa JOCTH)KEHHS OLICHKE ye COOTBETCTBYET COOTBOTCTBYET OLIEHK
KOMIETeHI[UH (YacTH «y,[[O]?JIETBOpI/I OL[eHKE «XOPOILI0» «OTHHB;HO»H €
KOMTIIeTeHILIuH1 ) 65-85% ot
L) TeabHO» 50-64% OT 86-100% oT MakKCUMaJILHOI'O
MaKCUMaJ/IbHOT'O
MaKCUMaJ/ILHOT O basuta
basuta
basuta
NO-1yk1 Anamusupyer | CrygeHT, CTyZIeHT 110 CTyJeHT IpUHHUMAeT

3ajiauy, BBIZEJISIS ee
0a3oBbIe COCTaBJISIOLINE,
OCYILL[eCTBJISIeT
JIeKOMITO3HULIMIO 3aJjauM.
NO-3yk-1 PaccmarpuBaer
BO3MO)XHbIE BADHUAHTBI
pelLeHus 3a/jauy,
OLIeHUBAs X JOCTOMHCTBA
Y HeZIOCTaTKH.
NA-1yx->» ®opmynupyeT B
paMKax MOCTaB/IeHHON
1]eJTU TTPOeKTa
COBOKYITHOCTb
B3aMMOCBSI3aHHBIX 3371y,
obecrieunBaroLUX ee
noctwkenue. OnpesensieT
0XKM/JaeMble Pe3yJIbTaThl
pelleHust BbI/Ie/IeHHBIX
3ajau.

N-2yx-> IIpoektupyer
peleHre KOHKPETHOM
3alauu TIPOeKTa, BbIOMpast
OITHMaJIbHBIN Cr1ocob ee
peIleHusi, UCXOS U3
JeHCTBYIOIINX TTPABOBbBIX
HOPM Y UMETOILUXCST
pecypcoB U OrpaHUYeHUH.
W-3yk-2 Pemraer
KOHKpETHBbIE 3a/lauu
TIPOEKTa 3asiB/IEHHOTO
KauecTBa U 3a
yCTaHOBJIEHHOE BpPEMs.
NJ-4yx-> [Ty6nuuHo
TIPe/ICTaB/ISIET Pe3yJIbTaThI
peleHusi KOHKPeTHOMH
3alauu TIpOeKTa

OCHOBHOM, 3HaeT
MaTepua 1o TeMam
MOZYJI
«TexHuueckas
TepMOAUHAMHUKA»,
yMeeT
aHaJn3upoBaTh
TOCTaB/IEHHYIO
3ajauy,
paccMaTpuUBaTth
BO3MO>KHbIe
BapHaHThHI ee
pellieHus,
oripefiesiaTh
OXKUZlaemble
pe3y/bTaThbl
peLLeHus
BbIJIeJIEHHBIX 3ajjay,
TPOEeKTUPOBATh
pellieHre
KOHKDeTHOM 3a/iauu
MpOeKTa, pelarhb
KOHKDEeTHbIe
3a/jauy MPOeKTa,
TpeCTaBIIsATh
pe3y/bTaThbl

CYI[eCTBY OTBeYaeT
Ha M0CTaB/IeHHbIe
BOITPOCKI 110 TeMaM
MO/ IS
«TexHuueckas
TePMOJAUHAMUKa»,
Ha XOpoIiem
ypOBHE
aHa/IM3UpyeT
3a/lauy, BhIZe/Iss ee
0a3oBbIe
COCTaBJISIFOIIHE,
paccMaTpuBaeT
BO3MOKHBIE
BapHaHThI PellleHus
3a/1auM, OLleHUBasI
HX JIOCTOMHCTBA U
HeJJOCTATKH,
dhopmyupyet B
paMKax
ITOCTaB/IEHHOM
1[e/TV TTPOeKTa
COBOKYITHOCTb
B3aMMOCBSI3aHHbBIX
3a/1ay,
TIPOEKTHUPYeT
peliieHre
KOHKpEeTHOM 3a/jauut
MPOeKTa, BbIbMpast
OITHUMaJ/IbHBIN
criocob ee
pellieHus], peliaet
KOHKpeTHbIe
3a/lauM MMPOeKTa
3as1BJIEHHOT'O
KauecTBa,
ny6MyHO
Tipe/iCTaBIsieT
pe3y/ibTaThl
peliieHust
KOHKDEeTHOM 3a/lauut

aKTUBHOE y4acTHe B X0/ie
TIPOBe/IeHHs] TIPAKTUYeCKUX
3aHSITUM, JIOTUYHO U
apryMeHTHUPOBaHHO
OTBEYaeT Ha MOCTaB/IeHHbIE
BOIPOCHI T10 TEMaM MOZAYJIs,
CBOOO/IHO TIPOM3BOIUT
pacueTsl B 00/1aCTH
TeXHUUECKOW JMHAMUKH, C
BBICOKOM CTeTeHbI0
CaMOCTOSITE/IEHOCTH
aHa/IM3UpYeT 3aJauy,
BbIZIesisisl ee Ga30BbIe
COCTaBJISIIOLIHE,
OCYILL[eCTBJISIeT
JEKOMIIO3HULIMIO 3aJjauM,
paccMaTpyBaeT BO3MOXKHbIE
BapUaHTHI PeLIeHus 3aJauM,
OLIeHMBast MX JOCTOMHCTBA U
He/[0CTaTKH, (OPMYJIMPYeT B
paMKax [oCTaBJIeHHOM Lie/n
TIPOeKTa COBOKYITHOCTh
B3aMMOCBSI3aHHBIX 3371y,
obecrieunBaroLUX ee
JOCTWKeHHe, orpe/esisieT
0)KH/JaeMble Pe3yJIbTaThl
peIleHust Bbl/Ie/IeHHbIX
3aj1a4, TIPOEKTHUPYeT
pelieHre KOHKPETHOM
3alauu TIPOeKTa, BbIOMpast
OTTUMaJIbHBIN Cr1ocob ee
peIleHus], UCXOS U3
JeHiCTBYIOIINX ITPABOBbBIX
HOPM Y UMEFOILUXCST
pecypCcoB 1 OrpaHUYeHUH,
peliaeT KOHKPeTHbIe 3aJaurt
TIPOeKTa 3asiB/IEHHOT0
KauecTBa U 3a
yCTaHOBJIEHHOE BpeMs,
yOJTMYHO TIpe/ICTaB/IsIeT
pe3yJIbTaThl PeleHust
KOHKDETHOMU 3ajlauM TTpoeKTa
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Mooyab 3. «TennosHepzemuueckue yCmaHoO8KuU»
@DoH/| TECTOBBIX 3a/JaHUH /ISl TEKYIIer0 KOHTPO/1A 3HAHUU
Tema: ToniuBO M Nponeccel ropeHus

Bbibepume HecKo/bKO npasu/ibHbIX 6apUAHMO8 omeema U Haxcmume KHONKY «/lanee»
I"'oprouriMu 371eMeHTaMM B TBeP/OM TOI/IUBE SIBJISIIOTCS. ..

+BOZIOPO,

+yrepop

+cepa

KHCJIOPOJ,

Bbibepume o0uH npagu/ibHbIll 6apuaHm omeema u Haj}cmume KHonky «/Ianee»
Heroprouum 3/1eMeHTOM TBepPAOro TOM/IMBA AB/ISAETCA:

BOZIOPO/,

yTJIEPOJ,

cepa

+KHUCI0pPO],

ITpoayKTOM aHA’pPOOHOM NepepadoTKH OPraHNYecKHX 0TX0/0B (HaB03a, PaCTUTE/IbHBIX 0CTAaTKOB,
Mycopa M T./i.) Ha3bIBaeTCA:

JIOMEeHHBbIH ra3

+6uoras

reHepaTOpPHBIN ra3s

TMOMYTHBIN ra3

KakuM crnoco0oM CKHrarT B KOT/IaX ra3 u Mas3yT?

+dakenbHbIM

CJI0EBBIM

BUXPEBbIM

B KUIISILLIEM CJI0e

OTHo1eHue KO/IMYeCcTBa Bo3/yxa Vi, AeliCTBUTE/IHLHO NMOAAHHOI'0 B TONKY, K TeOpeTHYeCKH
Heo0xoAuMoMy Vo, Ha3bIBaeTCA:

+K03¢ duieHTOM U30BITKa BO3AyXa

K03(PUI[MeHTOM HeZ0CTarollero Bo3yxa

KO3((pMLIMEeHT JIUIIHEr0 BO3JyXa

KO3 (ULMeHT noJjauu Bo3yxa

O0beM CyxHuX TPeXaTOMHBIX MPOAYKTOB CrOPaHHs BbIYHC/IAETCA Mo Gopmyiie:

VROQ = Vc‘oz + VSOz + VHEO

Vroy =Veo, ~Vso,

Vr =Veo2 *VE20

+VR02 = Vc‘oz + VSOz

Hau00/16111y10 TEMJIOTY CTOPAHHS M3 JHEPreTHYEeCKHUX TOIL/IMB HMEIOT:
+Ma3yT

yro/ib

TIPUPOJHBIN ra3

Topd
Pacxo/ TOIVIMBA KOT/IOM PacCYUTHIBAETCs 1Mo hopmy.ie:

TAR (&ne - "L*IPE.S. )
7).

B =
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L (&ne - "II’PE.S‘. )

O 7,
— D- (hne + ';1?2.6‘. )

O 11,
L (&ne - "II’PE.S‘. )

oF
TenioTa cropaHus yCJI0BHOro ToniuBa Qy.r.:
+29300 k/Ix/Kr
36500 x/Ix/m°
42000 x/>x/Kr
18300 k/Ix/Kr

A=

B

A=

Tema: TemiocHaOxeHuUe C.-X. 00 EKTOB
Bbibepume 00uH @epHblil 6apuaHm omeema u Haxcmume KHONKy «/lanee»
Iudpoii 5 Ha cxeMe BePTHKA/ILHO-BOJOTPYOHOro 6apabaHHOro MapoBoro KOT/ia C eCTeCTBeHHOMH

re
HI
5 ik 2 VRN
-l ]\EJ"L..
10 1m

N iﬁf—ﬂs

IUMPKY/IALAEH fu 0003HaueH:

9KpaHHbIe TPYyObI

+B03/IyX0I0J0TrpeBaresib

b6apabax

BO/STHOM 5KOHOMaiizep

IIndpoii 3 Ha cxeMe BepTHKA/IBHO-BO/JJOTPYOHOro 6apabaHHOro MapoBoro KOT/ia ¢ eCTeCTBeHHO!
I

LUPKY/IAIUAen 0003HayeH:
+ raporieperpeBaresib

KOJUIEKTOPbI

Oapabax

ropeJjika
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IMudpoii 10 Ha cxeMe BepTHKA/IHLHO-BO/I0TPYOHOr0 6apabaHHOro MapoBoro K01/ia C eCTeCTBeHHOH
MNBe

54
- 0003HaUeHBbI;

LUPKY/Isuen
+ OmyCKHbIe HeoOorpeBaeMbie TPYObI

9KpaHHbIe TPYyObI

ra3oxo/bl

raporieperpeBaresnu

OTtpenieHye napa oT BO/ibl BBIIOJIHAETCA B:

+ b6apabane

HeoOOrpeBaeMbIX OITyCKHBIX TPyDOax

nUTaTeIbHOM Hacoce

raporieperpeBareje

IToBbIlIeHHe TeMIIepaTyphl Napa, MOCTyNAIero u3 6apadaHa KoT/ia, BHINOTHSETCA B:
+ paZuaLMOHHOM WU/ KOHBEKTUBHOM TlaporieperpeBaresie

5KOHOMatizepe

BO3/IyXOIoJorpeBaresie

TOTIKe KOTJIa

BopsiHO# 3KOHOMal3ep M B0O3/[yX0INo/AoOrpeBare/ib BOCIPHHUMAKOT TEIIOTY YXO/JSIHUX AbIMOBBIX
ra3oB, B OCHOBHOM:

+ KOHBeKLel

TETJIOBbIM U3/TyUeHHueM

TETIONPOBOAHOCTbIO

WHAYKLMOHHBIM HarpeBOM

OO011as )KeCTKOCTh MUTATe/IbHOU BO/IbI ONpPe/e/isieTC Ha/THYHeM COJIeH:

+Cau Mg

Kwu Na

PukK

Nawu Cs
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Tabmna 5 — Kpurepun orjeHKH ¢()OpMHPOBAaHHOCTH KOMIIETeHI[UH

Kog u Kputepuu onjeHnBaHus CQOPMUPOBAHHOCTH KOMITETEHLIMU
HavMeHOBaHue (yacTM KOMIETEeHLIMH)
VHJMKaTopa Ha 6a30BOM ypOBHe Ha MOBbILIEHHOM YPOBHE
JOCTHIKEHUS COOTBETCTBYeT OLIeHKe | COOTBETCTBYET OLIeHKe COOTBETCTBYeT OL|eHKe
KOMITeTEeHLIUN «y[I0BJIETBOPUTE/ILHO» «XOpOLLO» «OTJINYHO»
(uactu 50-64% ot 65-85% or 86-100% ort
KOMITeTEHIL1H) MaKCHMMasibHOro O6asia | MakcuMasbHOro bansa MaKCUMaJibHOro 6asia
NA-lonks CrygeHt, B ocHOBHOM, | CryzeHT no cymjectBy | CTyzeHT IpUHUMaeT
YuacTByer B 3HaeT MaTepua’ 1o OoTBeuaeT Ha aKTUBHOE y4yacTHe B X0[ie
5KCIepUMEeHTa/bHbIX | TeMaM MOZYJIS NI0CTaBJ/IeHHbIE NpoBe/ieHus TPAKTUUeCKUX
WCC/IeJOBaHUSIX «TennosHepreTMUeckKd | BOIMPOCHI 10 TeEMaM 3aHATUMN, TIPABUJIBHO
3/1eKTPOOOOPY/IOBaH | € yCTAaHOBKU» U MOXKET | MOJYJIst OTBeuaeT Ha
Vsl Y CPe/ICTB y4acTBOBaTh B «TennosHepreTUuecKyd | MOCTaB/IEHHbIE BOMPOCHI
aBTOMaTU3aLuu 5KCIepUMeHTaIbHbIX € YCTaHOBKW», 110 TeMaM MOZY/JIS,
VCC/IeJOBaHUSIX JleMOHCTPUPYET cBOOOJHO OTiepupyeT
3/1eKTPO0O0OpY/IOBaHUsT | XOpolllee 3HaHUe TepPMHUHAMUY,
Y CpPeJiCTB TeIIO3HEPreTUUeCKUX | CaMOCTOSITE/IbHO
aBTOMaTU3aLuu YCTaHOBOK, paccuuThIBaeT pacxoja
SHepreTUUecKoro TOIUIUBA, 3HaeT COCTaB
TOI/IVBA, TOMJIMBA, TIPUHLIAIIBI
obopyoBaHus pacueTa TerioCHa0KeHHUsI

KOTEeJIbHBIX YCTaHOBOK,
rOTOB y4aCTBOBATh B
9KCITePUMEHTA/TbHBIX
WCCIIe/JOBaHUSIX
3/1eKTPO0O0PY/J0OBaHUS
Y CpeJICTB
aBTOMaTH3aL|y

C.-X. 00BEKTOB, C BLICOKOM
CTeTeHbI0
CaMOCTOSITE/IEHOCTH
crocobeH y4acTBOBaTh B
9KCITePUMEHTa/TbHBIX
WCCIIeJOBaHUSIX
3/1eKTPO0O0OPYJ0BaHUS U
Cpe/ICTB aBTOMaTHU3aLUH

2 OIOEHMNBAHMUME IIMCBMEHHbBIX PABOT CTY/JIJEHTOB,

PEI'VJIAMEHTUPYEMBIX YYEBHbBIM IVIAHOM

PacueTHo-rpaduueckasi pabora «PacyeT HUK/Ia NapoTypOMHHON yCTAaHOBKW».

3aganus Ha PI'P K BbImonHeHHIO paboThl cojep)karcsi B u3faHvu: TemsioTexHHUKa.
Pacyer nuK/ia mNapoTypOMHHOM YCTAaHOBKHM: MeTOAWYeCKHe YyKa3aHusi K pacueTHO-
rpaduueckoii pabote i CTyJeHTOB, 00yUaroIMXCsl 10 HarpaB/ieHuto moAroToBky 35.03.06

ATpOUHKeHepusl.

MakcumanbHast orjeHka 3a PI'P- 10 6aioB
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Tabsmia 6 — dopMupyemMble KOMIETeHIMH (MM UX YaCTH)

O1ieHOYHbIE
Koz v HauMeHOBaHWe Ko v HarMeHOBaHHe UHUKATOPa AOCTUKeHUsI MATEDHALL 1
KOMIIeTeHL[UU KOMTIIeTeHL[MH (4aCTH KOMITeTeHLH) b
cpefcTBa
YK-1. CiocoGeH ocCyl111eCTBISTh
}iﬂl NO-1yx1 AHanusupyet 3ajaudy, BblJesss ee
TIOUCK, KpUTUUECKUM aHa/lu3 U
0a3oBble COCTaBIISAOLINE, OCYLL{eCTB/IsIeT
CUHTe3 HH(OopMaLUY,
N Jekomrio3uLuro 3agaud. M/I-3yk-1
MIPUMEHSITh CUCTEMHBIN MOXO07
PaccmatpuBaeT BO3MOyKHbIE BApUAHTHI pellieHust
JUIs1 pellieHUst TT0CTaBIeHHbIX
sazau 3ajlaui, OL|eHHMBasi UX [JOCTOMHCTBA U
Hegocratku. U/I-1yk. dopmynvpyeT B paMKax
YK-2. CriocobeH oripefieNisiTh A 'g VK2 "POPMYJTIPY P
NIOCTaBJ/IEHHOM 1]eJI1 ITPOeKTa COBOKYITHOCTh
KPYT 3a/lay B paMKax
o B3aMOCBSI3aHHBIX 3a7lad, 00eCIieunBaloIIrX ee
NIOCTaBJ/IEHHOM Lie/Iv U
Joctikenue. OnpegensieT 0)KulaeMble
BbIOMpATh ONTHUMaJIbHbIE
pe3y/bTaThl pellieHUs Bblle/leHHbIX 3aad. U/I-
Croco0bl UX pelleHus, UCXO/s .
o 2yk-2 TIpoeKkTHpyeT pellleHre KOHKPeTHOH 3a/laun [TpoBepka
13 JIeMCTBYIOLIMX MTPABOBBIX <
TIPOEeKTa, BbIOMpast ONTHMa/IbHBIN C110co0 ee copep>xanusi PI'P
HOPM, UMEIOLINXCSl PeCypCoB U o
orpaHieHyii pelLeH s, UCXO/Isl U3 IeHCTBYIOLIUX MIPaBOBBIX 3amura PI'P
HOPM 1 UMEIOIMXCSI PeCypPCOB Y OrPaHUYeHUH. cobecesjoBaHMe
OIIK-1. CniocobeH peliiaTh b i pPecyp p ( A )
N[-3yk-» Periaer KOHKpeTHbIe 3aJjauu IPOEKTa
THUIIOBbIE 33/jau
o 3as1BJIEHHOT'0 KauecTBa U 3a YCTaHOBJ/IEHHOE
rpogeccuoHabHOU
Bpems. U/1-4yk.> [TybimuHo npescTaBisieT
JleTe/IbHOCTU Ha OCHOBE -
» pe3y/bTaThl pellieHUss KOHKPeTHOW 3aJjauu
3HaHUI OCHOBHBIX 3aKOHOB
IIpOEeKTa.
MaTeMaTUUyeCKUx U
N O-1onk-1 Ycrionb3yeT 0OCHOBHBIE 3aKOHBI
eCTeCTBeHHbIX HayK C
eCTeCTBeHHOHAYYHbIX AUCLIMIUIMH //Is pellieHust
NipUMeHeHreM
CTaHJAPTHBIX 3aJjau B COOTBETCTBUM C
VMH(OpPMaLIMOHHO- o
Harpas/IeHHOCTbI0 MPo(decCHoHaNIbHON
KOMMYHHUKAL[MOHHBIX
o JieaTe/IbHOCTU
TeXHOJIOT Ui
Bonpocbl 015 cobecedoeanust npu 3awjume PI'P
1. [Jaute moHATUe TeMIiepaTypbl HaChILL|eHNs ?
2. Kakoy nap HasbIBarOT HAChII|eHHbIM?
3. IloHsATHE 0 Ba)KHOM, CyXOM U IeperpeTom rape.
4. Yto Ha3bIBaeTCs CTEIeHbI0 CYXOCTH Tapa U CTeIeHbI0 BJIaXKHOCTU?
5. M3obpakeHue mporieccoB nmapoobpa3oBanus B Pv-, Ts-muarpaMmmax.
6. HaxoxzeHue 1iapaMeTpoB  COCTOSSHUSI ~ BJIa&)KHOTO  HACBIL[EHHOIO  rapa

(aHaMUTUYeCKHU U 1o hs-Auarpamme).
7. HaxoxzgeHue rapamMeTpoOB COCTOSIHHSI CYXOr'O HACBILLIEHHOIO W MeperpeToro rapa
110 Tab/iMI[aM BOZSTHOTO Tapa U 1o hs-uarpaMme.
8. M3obpaxkeHne TepMOAMHAMHUUYECKHX TIPO1[eCCOB B Pv-, Ts-, hs-muarpaMmmax.
9. HaxoxxgeHue KOMMYeCTBa MOABEIEHHOM W/IM OTBEJEHHOM TeIIOThI B IMpoL[eccax C

BO/IIHBIM TTapOM.

10.Yto Ha3bIBaeTCs TEIUIOTOM IlapooOpa3oBaHUS M KaK €e MOJKHO OITpe/le/IuTh
aHaJIUTUUeCKU U rpadruecky B Ts- u hs-guarpamMmmax?
11.Kak rpaduuecku MOXHO H300pa3utb paboTy mapa B uukiae B Pv-, Ts-, hs-

JiarpaMmmax.

12.T1IpoaHanu3upyiiTe C MOMOIILI0 hsS-AyUarpaMMbl, KaKOW M3 PaCCMOTPEHHbBIX I[UK/IOB

uMeeT rperumyniecTBd.
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Tabmuna 7 — Kputepun orjeHKU ¢)OpMHPOBAaHHOCTH KOMIETeHI[UH

Koj 1 HauMeHOBaHMe UHIMKaTOpa
JIOCTV>KeHUs1 KOMITeTeHLIUU (4acTu
KOMIIeTeHL1K)

KpuTepuu orjeHrBaHUs COOPMUPOBAHHOCTH KOMIETEHIMH (YaCTy KOMITeTeHI[MH)

Ha 0a30BOM YpOBHE

Hd ITOBLIIIIEHHOM YPOBHE

COOTBETCTBYeT OL[€HKe
«YZIOBJIETBOPUTE/TEHO»
50-64% oT MakcHUMaJIbLHOI'O
Oasta

COOTBETCTBYET OL|€HKe «XOPOILLIO»
65-85% OoT MakcUMaJIbHOro baia

COOTBETCTBYET OL[€HKe «OTJIMUHO»
86-100% oT MakcuMaJbHOro bania

N/-1yk-1 AHanu3upyer 3ajjauy, BblJessis
ee Oa30BbIe COCTABJISAIOLINE, OCYIIECTB/ISIET
JIeKOMITO3ULIUIO 3a/lauul.
NO-3yk-1 PaccmMaTpuBaeT BO3MOXXHbIE
BapHaHThI peLleHus 3a/lauM, OLleHUBasi UX
JIOCTOMHCTBA U He/IOCTaTKH.
NO-1yk2 @opMynupyeT B pamKax
NI0CTaBJ/IEHHOM L|e/I1 NTPOeKTa
COBOKYITHOCTh B3aMMOCBSI3aHHBIX 3a/a4,
00ecreunBaroIIMX ee 0CTKEHHE.
OrnpepesnisieT oXXuziaemMble pe3yJ/ibTaThbl
pellieHysI Bbl/le/IeHHBIX 3a/1ay.
N-2yx» IlpoekTrpyet peleHue
KOHKDETHOM 3a/lauy TIPOeKTa, BbIOMpast
ONTUMaJbHBIN CrI0CO0 ee pereHwus, HCXO/s
Y3 [IeMCTBYIOLMX [TPaBOBbIX HOPM U
VIMEIOLMXCS peCypCcoB ¥ OrpaHUUeHU M.
N[-3yk-> Peraetr KOHKpeTHbIe 3a/jauun
IIPOeKTa 3asiB/IeHHOr'0 KauecTsa U 3a
yCTaHOBJIEHHOE BpeMs.
N/-4yk-> ITybmuuHO TipeicTaBsieT
pe3yJIbTaThl pelleHys KOHKPeTHOM 3a/jauu
IIPOEeKTa.

N-1onk-1 Ucnonib3yeT 0CHOBHbBIE 3aKOHBI
eCTeCTBeHHOHAYUHbIX AUCLIUIIIH [/
pellleHUs1 CTaHJAPTHBIX 3a7ay B
COOTBETCTBUU C HalpaB/IeHHOCTBIO
nipodecCroHaIbHOM /1esTe/IbHOCTH

PT'P BBINO/IHEHA /10 KOHIIA
CceMeCTpa; CTYAeHT BbITTOTHUIT
OOJIBIITYIO YaCTh 3a/IaHUH, HO
WCIbIThIBAEeT 3aTPYy/IHEHUS B
pacuetax; rpy 3aigure PT'P
CTYZIeHT Jja/1 HeTlo/THbIe
OTBEeTHI Ha BOIPOCHI, Oy CKasl
MOrPeIIHOCTH B
(hopMyTMpOBKaXx; UCTILITHIBAET
3aTpPyZHeHUs B aHam3e 3a/ay,
paccMaTpuBaeT BO3MOJKHbIE
BapUaHThI pellieHus 3a7auu, He
OL|eHMBasi UX JOCTOUHCTBA U
HeZIoCTaTKu, GopMy/IHMpyeT B
paMKax MOCTaB/IeHHOU Lie/iv
COBOKYITHOCTb 3a/iau /151 ee
pelLleHus], TIPOeKTHUPYyeT
pellieHre KOHKPeTHOM 3a/jauu,
He pelliaeT KOHKPeTHbIe
3a/lauy 3a yCTaHOBJIEHHOE
BpeMsi, HeyBepeHHO
Tpe/CTaB/IsieT Pe3y/bTaThbl
pelleHus KOHKPeTHOM 3aJjauu
TPOEKTa; HeyBepeHHO
WCII0JIb3yeT OCHOBHbIE 3aKOHBI
eCTeCTBeHHOHAYYHbIX
JUACLUIUIVH [/151 PelleHus

3ajau

PT'P BbINOJ/IHEHA B CPOK C
HeCyI[eCTBeHHBIMUA HeJJ0UeTaMHy,
TIPY 3al[UTe CTY/IeHT TI0 CYIL[eCTBY
OTBeYaeT Ha M0CTaB/IeHHbIE
BOIPOCHI, HO C He3HAUUTETbHBIMU
TIOTPEITHOCTSIMH B
(dhopMyMpoBKax Ompe/ie/ieHuIH,
aHa/M3UPYeT 3aJiauy, BbI/esisisi ee
0a30BbIe COCTABJISIOIINE,
paccMaTprBaeT BO3MOXKHbIE
BapUaHTHI PeLIeHus 3ajauM,
dbopmynMpyeT B paMKax
TIOCTAB/IEHHOM T1e/I TIPOeKTa
COBOKYITHOCTb B3aUMOCBSI3aHHBIX
3aza4, 00ecreunBaroLUX ee
JOCTYKeHUe, TIPOeKTUPYeT
pellieHre KOHKPETHOM 3afiaun
TIPOEKTa, BbIOMpasi ONTUMa/TbHbIH
Crocob ee pereHus, periaeT
KOHKpETHbIe 33/lauy TIPOeKTa
3as1BJIEHHOT0 KauecTBa U 3a
yCTaHOBJIEHHOE BpeMsi, Iy OInYHO
TIPe/ICTaB/ISIeT Pe3yJIbTaThI
pelieHusi KOHKPeTHOM 3afiaun
TIPOEKTa; UCIO/Ib3yeT OCHOBHbIE
3aKOHBI €CTeCTBeHHOHAYYHBIX
JWICLIUTIUTMH [IJ1s1 pellieHrsl 3a/jau

PI'P BbINIO/IHEHA B CPOK U NIPABU/IBHO
oopMieHa, CTy/IeHT MOJHOCTBIO BBITIOJIHUI
3a/jaHus1, YBepeHHO T0J/1b3yeTCsl TepPMUHAMU
Y OTipe/ie/IeHUsIMU, UCTI0/b3YeT (OPMYJIbI
JUIS1 pacueToB, rpu 3awute PI'P jjoruuHo u
apryMeHTHPOBAaHHO OTBeuaeT Ha BOIPOCHI;
aHa/M3UpYeT 3a7iauy, Bbizesisisi ee 6a30BbIe
COCTaBJISIFOLME, OCYLeCTBIIseT
JIeKOMITO3ULIMIO 33/lauy, pacCMaTpUBaeT
BO3MO’KHbIe BapHaHThI pellieHus 3a/jau,
OLIeHMBast UX [JOCTOMHCTBA U HE/IOCTaTKH,
dhopMynMpyeT B paMKaXx MOCTaB/IeHHOU 1@/
MIPOEeKTa COBOKYITHOCTh B3aUMOCBSI3aHHbBIX
3aa4, 00ecreunBaroLUX ee JOCTKEHHE,
oripejiesisieT OXKU/laeMble pe3yJbTaTbl
pelileHYs Bbl/le/IeHHbIX 3a/jau, IPOeKTUPYeT
pelilieHie KOHKPeTHOM 3a/lauM MPOeKTa,
BbIOMpasi ONTUMAJTBHBINA CTIOCO0 ee peleHus,
UCXO0/Isl U3 [IeWCTBYIOLMX TIPaBOBbIX HOPM U
MMEHOILMXCSI PECYPCOB U OrpaHUUeHUH,
pellaeT KOHKPeTHbIe 3a/lauM MPoeKTa
3as1BJIECHHOT' 0 KayeCTBa 1 3a yCTaHOBJIEHHOe
BpeMsi, Iy O/IMYHO TIPeZICTaB/IsIeT Pe3yJIbTaThl
pelleHNsI KOHKPeTHOW 3a/lauMl MPOEeKTa;
yBepeHHO UCIO0/b3yeT OCHOBHbIE 3aKOHbI
eCTeCTBeHHOHAYYHbIX JAUCLUTIIUH [|JIs
pellleHHsI 3a7lay B COOTBETCTBUU C
HarpaB/eHHOCTBIO MpoecCroHaNTbHON
JiesITeNIbHOCTU




3 OITPEJJE/IEHUE PE3YJ/IBTATA
IMPOMEXYTOUYHOM ATTECTAILIUA

dopMa NpOMeKyTOUHOM aTTeCTalvy 10 AUCLUIUIMHE SK3AMEH.

OLEHOYHBIE MATEPUAJIbI 1 CPEICTBA [1JI ITIPOBEPKU
C®OPMMNPOBAHHOCTY KOMITETEHIIN

YK-1 CnocobeH OCymIeCTB/AATh TOHUCK, KPUTHYECKHMHA aHa/M3 H CUHTe3
uH(opMaIuu, NPUMEHATh CUCTEeMHBIN MOAXO0/ /i/isi pellleHUs MOCTaB/1eHHbIX 3ajay.

3aiaHusA 3aKPBITOro THUIIA

Bbibepume 00uH npasu/ibHbIll eApUAHM omeema

1. ns npouecca 1-2, usodpaxeHHoro B T-s quarpamme s,
CIIpaBe/y/IMBO BhIPAa)KeHHe:
q=-A4u
+1 = —Au
[ = Au
q=1

2. Ecm cTerneHb CyX0CTH BJIAXKHOI0 napa passa 0,9, 3To 3Hauur:
1 xr nmapa comepxwut 0,9 Kr kunsiieun )xugkocti 1 0,1 KT CyxXoro HacChILLeHHOr 0 napa
+1 kr nmapa cogepxwut 0,1 Kr kunsieun )xugkoctv 1 0,9 Kr Cyxoro HacChILL[eHHOTO Tapa
1 xr nmapa copepxxut 0,1 Kr By1aykHoro rnapa u 0,9 Kr cyXxoro HacCblIL[eHHOr0 Iapa
1 xr nmapa comepxwut 0,1 Kr kunsen xugkoctu u 0,9 Kr neperpetoro napa

3aiaHusA OTKPBITOr0 THUIIA

IIpakmuKko-opueHmupoeaHHble 3a0aHUs

1. Onpepenurhb yAeabHbIM 00béM resiusa nmpu AaBjieHun 1,8 6ap u Temmeparype
0°C.
IIpasuabHblii omeem. MaccoBoe KOJIMUECTBO ra3a MPUHATH 3a 1 KI, MOCKOJIBKY
VICKOMbIe BeJIMYuHbl — yzenbpHble. [Io ypaBHeHUIO coCcTosiHUA 11 1 KT UzeabHOro rasa
Hali1éM yze/bHbI 00BEM, TIpe/iBapUTeTbHO OTIpe/ie/IvB ra30BYI0 MOCTOSIHHYO A1JIs TeJIusl.

R
R ——“=%=2078,5 o/ kr-K
7 4

He —



Y BbIPa3uB JlaB/ieHWe U TeMIiepaTypy B efiuHuIlax cuctembl CU:
P =1,806ap=1,8-10°"Tla
T=t+273=0+273=273 K.
Y nenbHBIM 00BEM:

_R-T 2078,5-273

9
P 1,8-10°

= 3,15 m¥/kr.

2. Onpefie/TMTH MJIOTHOCTH Te/iisl IPpH AaByieHuu 1,8 6ap u Temneparype 0°C.
IIpasunbHblii omeem. MaccoBoe KOJIMUECTBO ra3a MPUHATh 3a 1 KI, MOCKOJIBKY
VICKOMbIe BeJIMYUHbI — yzesbHble. [10 ypaBHeHUIO COCTOsIHUS AJ1s 1 KT uzieasbHOro rasa
Hali1éM yze/bHbI 00BEM, TIpe/iBapUTeIbHO OTIpe/ie/IMB ra30BYI0 MOCTOSIHHYO AJIs TeJIus:

R
R ——“=%=2078,5 Iox/ kr-K,
u 4

He
Y BbIPA3uB JlaBIeHWe U TeMIlepaTypy B efiuHuIlax cuctembl CU:
P =1,806ap=1,810°TIla
T=t+273=0+273=273 K.
Y nenbHBIM 00BEM:

_R-T 2078,5-273

g T = 3,15 m3/kr.
P 1,8-10
IInoTHOCTB renus:
Jo, L 0,317 xr/me.
g 3,15

3. Ompeaenutrb a0CoO/IOTHOE [aB/ieHHe B CHCTeMe CMa3KH [u3esis, eC/Id
NMoKa3aHue MaHoMeTpa 2,7 aTd, a 6apoMeTrpHuYeckoe AaBjieHHe 755 MM PT.CT.
IMpasunbHbili omeem. ABGCOMIOTHOE /laB/ieHe HaXOUM U3 BbIpaXKeHUSI:
P = B + Puyss.
[TpesBapuTenbHO TI€PEBOAMM U30BITOUHOE JaBleHHe W OapoMeTpuueckoe B eIWHMIIbI
cucteMmbl CU:
B = 755-133,3 = 1,0064-10° Ila.

Pus=2,7-0,981 = 2,649 6ap = 2,649- 10° I1a.
OnpegenvmM abCcosItOTHOE JiaBJIeHue:

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

Jatime pa3eepHymblii omeem Ha 0nNpoc

4. Kakue oCHOBHBbIe NTapaMeTphbl COCTOAHUSA pabouyero Tesa cymecrBylorT? JlaiiTe
ornpe/je/1eHus.

IIpasuabHblii omeem.

PasHbIM COCTOSIHMSIM Tra3000pa3sHbIX BeleCTB COOTBETCTBYIOT OIIpefie/ieHHbIe
3HaUeHUs] OCHOBHBIX TepMuuyecKux mapameTpoB P, T, v. Kaxzapli 13 mnapameTpoB
XapaKTepu3yeT COCTOsIHUe pabouero Tena:
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abcomomHoe OasneHue P, [la — cuoBasi XapakTepUCTHKa Tas3a, OrpejessieTcsi Kak
HOpDMa/ibHasi  COCTaB/ISIIOLasi CWJ/Ibl, [JEMCTBYIOLEM Ha eJUHULy ITTOBEPXHOCTH,
00yC/I0B/IeHAa OHA TEIJIOBLIM JBIKeHreM MoJjieKy.1 rasa (1 H/m? = 1 I1a);

abcomomuas memnepamypa T, K — 3HepreTrueckasi XapaKTepHUCTHKA ra3a, sBJISeTCs
dbyHKIMel cpefiHel CTaTUCTUUeCKOW CKOPOCTH JIBMKEHHUS MOJIEKYJT;

yOenbHblli 06beM U, MP/KI — TeOMeTPUYeCKass XapaKTepPUCTUKA OIpeesiseT
TIPOCTPaHCTBO, 3aHMMaeMoe 1 Kr rasa.

Hapsiny ¢ yaenbHbIM 00BEMOM IITMPOKO HCIIOMB3YIOT BeIWYWHY, OOpaTHYHO eMmy,
niomHocmb paboyero Tesa p, Kr/M>, KoTopas ompefie/iieT MacCy BeIeCTBa B eIUHULIE
o0Bema.

5. Kakue ObIBalOT ra3oBbie MOCTOSTHHBbIE U KaKasi Me)X/y HUMHM CBfI3b?

IMpasunbHbili omeem. ['a30Bble TOCTOSIHHbIE: R — WHAMBUAYadbHas (yZenbHas)
rasoBasl IIOCTOSHHas KOHKpeTHoro rasa, [Dk/kr-K u R, — yHuUBepcajbHas rasoBas
noctosiHHasi, x/kmosib-K. ds 1 kmosist moboro rasa uMeeT 3HaueHUe:

R, = 8314 [I)x/kmoiib-K.
VX B3aWMOCBSI3b:
R = Ru/u,

rjae (1 — macca B Kr 1 KkmoJist ra3a (KA/oMoJ/ibHasi Macca), KI/KMOJTb.

6. YT0 Takoe Temnji0eMKOCTh, U KaKHX BH/I0B OHa ObIBaeT?

IIpasunbHbiti omeem. CBOMCTBO J/1t060r0 Tesa (TBepAoro, »KUJKOro, ra3oobpa3Horo)
M0-pa3HOMY MOIJ/ION[aTh TeIVIOTy (M MPU 3TOM H3MEHSATb CBOKO TeMmIepaTypy) SIBAsSeTCs
B)KHOM Teruio(Pu3nueCcKOor XapaKTepUCTUMKOM 3TOro Bell[eCTBA W  Ha3bIBaeTCs
menjnoemMKOCMmbIO.

B 3aBUCMMOCTHM OT BbIODAaHHOW €JUHUI[BI KOJIMYECTBa Bell[eCTBa y/e/bHasl
TEIJI0EMKOCTb MOZpa3fesisieTcs Ha:

- Maccosyr, OTHeCeHHY10 K 1 Kr BeljectBa — ¢, K/DK/Kr-K;

- 066EMHYI0, OTHeCEHHYIO K 1 M> BelecTsa Npu HOpMa/IbHBIX (PU3UUECKUX YCIOBUSX
— ¢, KIbx/M3K;

- MOJ/IbHY!O, OTHECEHHYIO K 1 KMOJIIO BelljecTBa, — UC, K/»K/KMoJib K.

YK-2 CnocobeH ompejesisiTb KPyr 3ajad B paMKax IOCTAaB/JI€HHOW eI H
BBIOMpATh ONTHUMAa/bHbIE CIMOCO0OBI WX pelIeHHsl, HCXOAA U3 [AefCTBYIOIIHX
NMPaBOBBIX HOPM, MMEKIIMXCSA PeCYPCOB M OrPaHUUYeHH .

3aiaHusA 3aKPBITOro THUIIA

Bbibepume 00uH npasu/ibHbIll eApUAHIM omeema

1. IIpu Temneparype 300°C u paBaennu napa 2 Mlla onpepenuts cocrossaue H:O,
eC/IM TeMIlepaTypa HachIleHUs MPHU 3TOM AaBJiennu 212,37°C.
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+IieperpeTsbli rnap
BJI&)KHBIU Map

CyXOU HaChILEeHHbIN Map
KUMALas Boja

2. CocTosiHe mapa B nipounecce 1-2, n300pakeHHOM Ha h-s-AuarpaMmme

& l

h

El

* %  H3MEHSeTCs:

BJI&)KHBIM T1ap NepexouT B IeperpeThbiu

+reperpeTbiv Map NepexoAuT BO BJIAKHBIM HAChILLIEHHbIN

CyXOU HacChIL[eHHbIA Nap MepexoAuT BO Ba)KHbIA HACKILLIEHHbIN
rieperpeTbiv Map NepexoJuT B CyXOW HaChILLIEHHbIN

IIpakmuko-opueHmupoeaHHble 3a0aHUs1

1. B pecuBepe mocTOSIHHOTO 00BbéMa HaxoauTcsa 20 Kr Bo3ayxa. OnpeaesuTb
KOHEYHYH) a0CO/IIOTHYH TeMIlepaTypy rasa mocie moaBoja K Hemy 5000 k/[x
TeN/IoThl, €C/IM Haua/IbHasa cocTassiia 10 °C.

IMpasunbHbili omeem. Bocrionb3dyemMcsi ypaBHEHHEM TeIUIOBOro 0OaiaHca Tio
OIpe/Ie/IeHHI0 TeIUIOThI B M30XOPHOM Iporecce: (Q =c¢ mAt. OrnpegenrM MacCOBYIO

_He 2093 0y ke K, e, =20,93

M30XOPHYIO TeIUIOEMKOCTb BO3JyXa:

U 29
KIX/KMo/b, TAe ‘K — MO/IbHasg W30XOpHas TelyIoéMKOCTh [BYXaTOMHOIO rasa; u =29
KI/KMO/Ib — KWJIOMOJIbHasi Macca Bo3ayxa. OripefenuM H3MeHeHUWe TemIiepaTypbl B
rporjecce: Af—= 9 = 5000 =347°C.
cm 0,72-20

TeMriepaTypa KOHEUHOT'O COCTOSTHUSI:
t, =t +At=10+347=357 °C
T,=t,+273=357+273=630 K.

2.TIpu aguabaTtHOM paciuupeHuH 1 Kr JHOKCHJA yI/iepoja ero temieparypa
cawkaercs Ha 100 K. Onpepennts paboTy paciiMpeHHsi U KOJIMYECTBO TeIIOThI,
KOTOpoOe c/iefiyeT Mo/BeCTH K ra3y, uro0bl Takyo ke padoTy ra3 cMor COBepuIuTh B
HU30TePMHUYECKOM NpoLecce pacliupeHHsl.
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IMpasunbHbili omeem. Pabora 1 Kr ra3a B ajguabaTHOM  TIporiecce:

R 189 3 - R, 8314
| =— (T -T) = -100=63-10 K =63 X, — JZ— — JK/KT -
it =13 A K/ R = 0= -189 A

K; k = 1,3 (CO2 — mHOroaroMHsbiii ra3). IlockonbKy B mpoliecce T=const BCsl MO/ABOAUMast
TeIIoTa TpaHchopMupyeTcst B paboTy pacumpenus, 1o ¢, = [, = [, =63 xx.

3. OnpepenuTs IUVIOTHOCTH TeIUIOBOr0 IOTOKA uYepe3 OJHOPOAHYI IVIOCKYIO
CTeHKY TO/JIIMHOU & = 60 MM, ec/iu cTeHKa BbInoJiHeHa u3 craau Ac = 50 Br/m-K.
Temneparypbl Ha TMOBEPXHOCTAX CTeHKH TOAJEPXUBAKTCA TMOCTOSAHHBIMU H
paBHbIMH [, =65 °Cu 7, =50 °C.

IIpagunbHblii omeem. [ns pacyera IJIOTHOCTH TEMJIOBOIO IOTOKA BOCIOJIb3yeMCs
! 1 B tC 2

c

ypaBHEHUEM: 9= ) Beruncium TepMHUUECKOe COTIPOTHBJIEHHE
A
5, 60-107°
TeIUIONPOBOAHOCTH: R, = l_c =————=1,2-10" M2K/Br. IINOTHOCTb TeM/IOBOro
65-50 5
TIOTOKA Yepes CTalbHyI0 CTeHKy ¢, = ———— = 12500 Br/m=.

b

4. Onpejenursb pasHOCTHL TeMIlepaTyp Ha IOBEPXHOCTAX CTEHKHM U 3HAYEHUS
rpajueHTa TeMIepaTypbl B CTeHKe, eC/TH OHA BbINMOIHeHa U3 cramu A, =60 Br/m-K.

IInoTHOCTL TermioBoro moroka ¢ =60 Br/m>. TIpMHATH TONIMHY CTEHKH [JIs

Ka)k/|0T0 BapHaHTa 0JUHAKOBOM U paBHOM 50 MM.
IIpasuabHblli omeem. Pa3HOCTh TeMIiepaTyp Ha MTOBEPXHOCTSIX CTEHKU:

o
At =t —t =q—

A
107
Atc] = 60-M =0,05 °C.
I'papueHT Temmeparypel
dr_ Ay
dx o

(ﬂ} 005 4
dx ), 50-10
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t A 5. CranbHOW TPyOONpOBOA ropsiuedl BOABI

——\\ puamerpoMm diy/d> = 190/200 MM THOKPBIT C/10eM
U30/IALMU TOJIOMHON 83 = 50 mMm (puc. 2.1),
te1 te2 K03 PpunyeHT TeIIONPOBOJHOCTH TPYOBI
A, =50Br/MK, wm3onsmuu A, =0,08 Br/m-K.
toz TemnepaTypa Ha BHYTPeHHeill TOBEpPXHOCTH
S TpyObI #, = 150 °C, a Ha HAPY)KHOI OBEPXHOCTH
/ m3onsanuu {, = 50 °C. HauTu TenioBble NOTepH C
di o 3
) Yo | Sus 1 M TpyOompoBoja M TeMIlepaTypy Ha rpaHHUIle
} — ) :'d‘ CONPUKOCHOBEHHs H30JISILMU U TPyDOompoBoja.
Puc. 2.1 IpasunbHbiii omeem. Ilotepu TemaoTel ¢ 1 M
TpyOOIPOBOAA OMpe/ie/IUM I10 YPaBHEHUIO:
o ow( ) 3,14-(150 - 50) o4 B
ql_llndz+llnd3_ 1 -ln200+ : -ln300_ o
24, d, 2, d, 2-50 190 2.0,08 200
TemmepaTypa Ha rpaHuLie COTIPUKOCHOBeHUsI TPYObI C U30/IsLIUeN:
1 . d 124 1 2
= _ﬁ_ln_2=15()_ In OO=149,98.

¢ . .
4 g oA d 3,14 2:50 190

OIIK-1 CnocofeH pemiaTb THMOBbIE 3aa4i Mpo¢ecCHOHATHLHOM /IeITe/TbHOCTH
Ha OCHOBe 3HAHMU OCHOBHBIX 3aKOHOB MaTeMaTU4YeCKHX U eCTeCTBEHHbIX HayK C
npuMeHeHUeM UH(OpPMaLMOHHO-KOMMYHUKAI[UOHHBIX TeXHO/I0TUH.

3aiaHusA 3aKPBITOro THUIIA

Bbibepume 00uH npasu/ibHbIll eApUAHM omeema

1. B cucreme CH paBiieHHe usMmepsieTcs B:
JPKOYJISX
aTMocdepax
6apax
+I1acKasiax

2. B cocyae oonemom 0,75 m3 HaxoguTcsa 2,5 Kr yrIeKMC/I0ro rasa. Y /e/IbHbIH
00BeM ra3a COCTaBHT:
3,33 kr/m>
875 kr-m>
+0,3 M°/KT
0,3 kr/m>
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3aiaHusA OTKPBITOr0 THUIIA

IIpakmuKko-opueHmupoeaHHble 3a0aHUs

1. Ompepenutrs Maccy guokcuja yriepoga CO: B 0anioHe, eCc/ii H3BECTHBI
cIeyoliie XapaKTepPUCTUKHU: BHYTPeHHHH 00béM Oa/utoHa V = 60 j1; moka3aHue
maHomerpa P, = 100 kr/cm? (mm 100 aTu); GapomMeTpuyecKoe JaBjIeHHe
B=747 MM PpT. ct.; Temneparypa ra3at = 20 °C.

IIpasuabHblii omeem. Macca ra3a B 6ajioHe orpefiesisieTCsi paC4éToM 10 YPaBHEHUIO
KnaneripoHa:

PV = mRT.
IIpegBapuTenbHO paccurTaeM ra3oByr0 NOCTOSHHYO /151 COg:
R 8314
R, =—E =222 189 Jiwe/ ke K
Hcon

Bce nmapameTpsl BbipakaeM B eMHULIaX cuctembl CU:
V=60 1=0,06m% T=20+273 = 293 K;
P =747-133,3+100- 0,981- 10°=99,1- 10° I1a
PV 99,1-10°-0,06
RCO2 -T 189-293

Macca CO; B bamioHe: m = =10,74 xr.

2. Ompese/MTh TeMIIepaTypy 0TPadOTaBUIMX ra30B ABHUraTe/ii BHYTPeHHEro
CcropaHusi, padoTamwiero Mo HUK/Ay C MOABOJAOM TeILIOThI HMpH 3 = const, ecim
M3BEeCTHO: Haya/JbHasl TeMmneparypa pabouero Tena #,=28 °C; cTemeHb CKaTHsA
£ =8,3; creneHb U30XOPHOr0 MoBbImIeHus AaBaenusa A =1,86; pabouee Teno — 1
KT CyX0ro Bo3jayxa.

IIpasunbHbili omeem. OripefiesisieM TOC/AeA0OBaTebHO TeMIlepaTypbl B
XapaKTepHbIX TOUKAX LMK/IA:

T =t +273=28+273=301 K;

2

k-1
T, = TI(EJ = T, =301-8,3* =701 K;

9,

T,= T,=> = T,A =701-1,86=1304 K;
P

2
I, = TTA =301-1,86 =560 K.
Temmneparypa otpaborasumx rasos ¢, =560—273 =287 °C.

3. KupnuuHasi creHa 3faHusa TommuHod O =510 MM c Kko3dduiueHTOM
TeruionpoBogHocTd A =0,8 Br/M:K ¢ BHyTpeHHell NMOBePXHOCTH CONMPHUKACAETCS C

BO3yXOM MOMeLleHHus, uMermuM Temneparypy ¢, =18 °C u kosp¢unuent

pe

Temwiooraaun «, =8,7 Br/M>K. Temmeparypa Hapy»XHOro Bo3jyxa t. =—30 °C, a
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K03¢uIHeHT TernI00TAAUH OT HApPY)XHOM CTeHbI, 00JyBaemoii BeTpoMm, o, =23
Bt/m* K. Onpeaenurs ko3¢ ¢HuuueHT Terionepesadu.

IIpasunbHbiti omeem. Ko3dduieHT Teruionepeaauu onpejesisieM 1o hbopmye:
1 1 )
k= 6 1 1 0500 1 =1,42 Bt/m*K.
—+— —+ +—
o A o 87 08 23

4. ITpoBeaute aHamu3 ruksia JIBC ¢ KOMOMHHMPOBAHHBIM MO/BO/IOM TeIUIOThI.

IIpasunbHbili omeem. LIUKT COBPeMEHHOTO [u3e/isi COCTOUT U3 TIPOLIeCCOB:
agrabatHoro cxkatusi (1-2) pabouero Tema (Bo3ayxa); W30XOpHOTo (2-3) C MOABOAOM
TeTJIOTBl v U u300apHOro (3—4) ¢ TMOABOJOM Terula (ipCrOpaHvs TOIUIMBa B Cpejie

HarpeToro CkaToro Bo3zayxa, aarabarHoro (4-5) c pacimpeHreM pabouero Tesa (pabounii

XO/1 TIOPIITHST) ¥ M30X0pHOro (5—1) C 0TBOJOM TeIIOThI (.
P i

Y S
XapakTepuCTUKU L{MK/Ia:
£ = i—:— CTerneHb CKaTus;
A= 2—3 — CTerleHb U30XOPHOT0 MOBBILIEHUS JaBIeHMUS;
%
p = 5 — CTereHb MpeJBapuUTebHOrO (M300apHOT0 pacCIIMpeHys).

Ko/nuecTBO 1oJBeIEHHOM B LIUKJIE TETJIOTHI:

q1= Qv+ qup = (T3 — T2) + (T, — T3)
Ko/inuecTBO OTBEIEHHOM TEIJIOTHI:

g, =cg"(Ts —T1)
PaboTa 1juKna:

lo = q4 — {3,

aiime pa3eepHymblii omeem HA 80npoc

5. Uto Takoe 3HTanibnMA? Kak omnpejensior ee u3ameHenue?

IIpasuabHblli omeem. DHTabIMel Ha3biBaeTCss 0cobasi TepMoguHamMuueckasi QyHKIus,
paBHasi CyMMe BHYTPEHHEeH 3Hepruy v MoTeHLUalIbHOU SHepruu JjaB/IeHus:
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H=U+PV, [Ix
nin y,qeanasI SOHTAJIbIIWA I'd34d, MaCCOﬁ 1 kr

h =u + pv, Jx/Kr.
3 BbIpa)KeHU CieflyeT, UYTO SHTa/IbIUA - QYHKLMS COCTOSIHUS, T.K. BCe BXOZSIIUE B Hee
Be/IMUMHBI SABJ/IAKOTCHA XapaKTepI/ICTI/IKaMI/I cocTtogHus. B TepMOAI/IHaMI/IHECKI/IX pacquaX
O6BI‘-IHO ornpeae/droT U3MEHEHWE SHTAJIBITUUN:

Ah = Jdh = h2 — h1,
T.e., U3MeéHeHlre SHTAJ/IbIINN OHPEAEHHETCH TOJIBKO HAUdAJIBHBIM M KOHEYHBIM COCTOSHHEM
pabouero Teya ¥ He 3aBUCHUT OT XapaKTepa TePMOAWMHaMHUeCKOro MpoIjecca.

OIIK-5. CriocofeH  ydacTBOBaTh B  MNPOBEJeHHH  SKCIePHUMEHTAa/IbHBIX
HCC/IeJ0BaHul B MpodeccroHa/IbHOM /leiTe/IbHOCTH.

3aiaHusA 3aKPBITOro THUIIA

Bbibepume 00uH npasu/ibHbIll eApUAHmM omeema

1. Teopus o001 NpUMeHsIeTCA /ISl OMUCAHUA MpoIjecca:
TeIJIONPOBOJHOCTU

Tervionepesauu

+ TeryiooTaauYn

TeIJI00TBOJA

2. KoagpuyeHT TEni00TAauM o pacCUMTHIBAETCA U3 KPUTEPHA/IbHOI0 YPaBHeHHA:
PeliHOIB/ICA

IIpauatis

+Hyccenera

['pacroda

3aiaHusA OTKPBITOr0 THUIIA

Jatime pa3eepHymblii omeem Ha 60nNpoc

1. Kakoii »JHeprerMuecKuili mnapaMeTp COCTOSHHMS He/Jb3sl ONpPeJAeJIUTh
JKCIIepMMeHTa/IbHbIM IyTeMm? IlosicHuTe.

IIpasuabHblli omeem. IKCIIepUMEHTA/bHBIM TIyTeM HeJib3sl OTpe/e/uTh SHTPOMHUIO.
OHTPONUSA SBJISIeTCS SHepPreTUYeCcKUM rapameTpoM coctossHust T C, KOTOpbIM U3MeHSeTCst
TOJIbKO TIPU Ha/MUMK TeruiooOMeHa. DHTPOIUS He MOXKeT ObITh M3MepeHa KaKUM-Jub0
oOpa3omM, oripefie/isieTcsi TOJIbKO pacyeTHbIM myTeM. V3MeHeHue SHTPOIMH B HEKOTOPOM
5/IeMeHTapHOM TIpoLiecce OIpefiesisieTCsl BbIpakeHueM (Z/11 IPOM3BOJIBHOIO KOJIMYeCTBa

rasa)
dq
T

dS

Wiy a1 1 Kr:
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dq
ds = —
by T,

a B TIPOM3BOJILHOM Mporecce 1-2 u3MeHeHUe SHTPONUU
2

&S:SZ_Slzjc
1

dQ
T

Ho dgq = cdT, torpa

A

rJle Cn— CpeJiHee 3HaueHHe TeryIoeMKOCTH B MHTepBasie TeMriepaTyp oT 1170 To.

2. OT Kakux mokasaTe/ell NMpHU 3KCNePUMEeHTa/TbHbIX MCCIeJ0BAHUAX 3aBHCUT
K03(punyieHT TeriooTjauu?

IIpasunbHbiti omeem. Ko3dbuileHT TeTI00TAauNd & 3aBUCUT OT:

— (hopMbI TTOBEPXHOCTH TeJla U T0JIOKEHUS €ro B IPOCTPAHCTBE;

— BU/la KOHBeKLIUY (CBOOOIHAsI WU BBIHY K/|eHHast);

— TOJILLUHBI TTIOTPAHUYHOTO CJIOSI M Pe)KMMa JIBWKEHUS CPe/ibl B HEM;

— CKOPOCTH JIBW)KEHUSI CpeJibl W,

— ()M3UUeCKUX CBOMCTB CpeJpbl:

— TeMIepaTypHOro Hamopa At = tc— txc;

— TeMIlepaTypHOro Ko3gduiueHTa 06beMHOro paciipenusi cpefsl 5= 1/T.

3. C moMompbl0 KaKUX ypaBHEHH# OIUCHIBAETCA CBO0OOJHAsI M BBIHY)KJAeHHasA
KOHBEKI|MHU MPU Npoiecce TeIiooTjaumn?
IMpasunbHbili omeem. TeryooTgaua TPH CBOOOAHON KOHBEKIIMM OMMCHIBAETCS
KpUTEpUaIbHbIM YPaBHEHUEM
Nu = ¢(GrxcPrx)",

a TIpU BbIHY>K/IeHHOW KOHBEeKI[UH
Nu = cRe," Pr™,..
KoHCTaHThI ¢, n, m 3aBUCAT OT Pe>KUMa JBW)KEHUS CPe/ibl U YCIOBUM TeIJI00TJauu.

Jonoanume

4. XapakTepu3yeT HHTEHCHBHOCTh  TeIUIOO0OMEeHa  MeXIy
MOBEPXHOCTHIO Te/la M OKPY)Kalolel cpefoii.
IIpasunbHbiii omeem: KO3DPUITMEHT TEIIOOT1auH.

5. OgHOBpeMeHHbIH TMePeHOC TeIIOTbl KOHBeKIied M TelIoNPOBOJAHOCTHIO
Ha3bIBaeTCA .
ITpasunbHbili omeem: KOHBEKTHBHBIM TETI/I00OMEHOM.
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6. IToBepXHOCTHAsA IUIOTHOCTH NMOTOKA HHTErPa/IbHOT0 HM3/IydeHHs a0CO/TIOTHO

YepHOro Tejla B 3aBUCMMOCTH OT €ero TeMIlepaTypbl

IIpasunbHbiii omeem: CredaHa-bosbliMaHa.

OkoHuaTe/ibHble  pe3y/IbTaThl

oOyueHUst

OIMIMCBhIBAETCA 3dKOHOM

(bopmupoBaHUsi  KOMITETEHI[WI)

OTIpeiesISIIOTCSl TIOCPe/ICTBOM TepeBojila 0asiioB, HabpaHHBIX CTY/€HTOM B TIpoLjecce

OCBO€HUHA NUCHUIIMHEI, B OLI€HKU:

— 6a30BBI ypOBeHb CGHOPMUPOBAHHOCTH KOMIIETEHI[UHM CUMTAETCS AOCTUTHYTHIM,

ecid  pe3ysbTaT 00ydyeHUssT COOTBETCTBYET —OLieHKe

PEeUTHHTOBbIX OassioB);

— TOBBILIEHHBIM  yPOBEHb

c(hopMHPOBaHHOCTHU

«y#oByeTBOpUTENbHO»  (50-64

KOMIIeTeHLIH CUlTaeTCd

JNOCTUTHYTBIM, €CW pe3y/ibTaT O00yueHWs COOTBETCTBYET OLIEHKaM «XopoIio» (65-85
PEUTUHTOBBIX 0a/lioB) U «OTIUUHO» (86-100 peMTUHrOBbLIX OasioB).

4 TIOPSIZIOK IIPOBEJJEHUA ITIOBTOPHOM
IMPOMEXYTOUYHOM ATTECTAILIUA

dopMa NMPOMeKyTOUHOM aTTeCTalvU M0 AUCLUIIMHE 5K3AMEH.

®OH/, OLIeHOYHBIX CPEZCTB /1Sl POBeeHHs] [TOBTOPHOU MPOMEXXYTOUHOU aTTeCTaluu
dhopmupyeTcs U3 UMc/ia OLeHOYHBIX CPe/ICTB [0 TeMaM, KOTOpbIe He OCBOEHBI CTY/IeHTOM.

IIpumeuaHue:

'HOHO]IHI/ITEJIBHBIE KOHTPOJIbHBIE HUCIIbITAHWA TMMPOBOAATCA AJId CTYAE€HTOB, Ha6paBLHI/IX

MeHee 50 0a/oB (B COOTBETCTBHM C
CUCTeMe»).

«ITono)xeHUeM 0O MOJY/IBHO-PEUTUHTOBOM

Tab6iuna 8 — Kpurepuu oreHKu copMHUPOBAaHHOCTH KOMIIETEeHI[UH

Koj 1 HauMeHOBaHUe UHIMKAaTOpa AOCTHKEeHUSs
KOMIIeTeHI U1
(4acTv KOMIeTeHL1H)

Kputepuu onjeHnBaHus CQOPMUPOBAHHOCTH
KOMITeTeHIIMM (YaCTU KOMITeTEeHLM)

Ha 6a30BOM ypOBHE

COOTBETCTBYeT OLleHKe
«yZ0ByIeTBOpUTe/IbHO» 50-64%
OT MakKCUMaJibHOro 6asia

N-1yk-1 AHanm3upyeT 3a/auy, BbiJesss ee 6a30Bbie
COCTaBJIAIOLIYe, OCYLeCTB/IsIeT JeKOMITO3ULIUIO 384U
NO-2yx1 HaxoguT v KpUTHUYeCKU aHa/Iu3upyeT
vHopMaLro, He0OX0JUMYIO /ISl pelleHust
rocrasyieHHOM 3aaun. M /1-3yk.1 PaccmaTtpuBaer
BO3MOJKHbI€ BApUAHThI pelleHus 3a/iauy, OLleHUBasi UxX
JIOCTOMHCTBA M HepocTaTku. M/1-4yk-1 ['paMoTHO,
JIOTUYHO, apTYMEHTHUPOBAHHO (OPMHPYeT COOCTBEHHbBIE
CcyXJeHus U oljeHKU. OTnyaeT (akTbl OT MHEHUH,
VIHTepIIpeTalui, OL|eHOK U T.JI. B PACCY>KJ€HUSIX PYTUX
Y4aCTHUKOB fesaTeribHOCTU. M/I-5yk-1 Onpesesnsier u

Bnageer maTtepuanom 1o remam
JUCLIMTIIMHBI, HO C He3HaUUTeTbHBIMU
TMOTPeLIHOCTSIMUA B (hOPMYJIMPOBKaX
orpefieJieHUM aHa/IM3MpyeT 3ajauy,
Bbi/lefisist ee 6a30Bble COCTABJISIIOLIINE,
HaXO/IUT U KPUTUUECKH aHa/Iu3upyeT
vH(opMalMIo, pacCMaTpUBaeT BO3MOKHbIe
BapUaHThI pellleHus 3aJjauu, popMupyeT
CcoOCTBeHHbIe Cy)KJeHHs U OL|eHKH,
oT/MuaeT (akTbl OT MHEHUM, OTipe/iesisieT U
OLIeHMBAEeT T0C/Ie/ICTBHUSI BO3MOXKHBIX
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OLleHMBaeT 0CJ/Ie[CTBUSI BO3MOJKHBIX PeLIeHUH 3a/jauH.
NO-1yk-» ®opMynupyeT B paMKax IOCTaBAeHHOU Liesin
MpOeKTa COBOKYITHOCTh B3aMMOCBSI3aHHBIX 3a/ay,
obecrieunBarOLUX ee focTKeHUe. OnpesernseT
O’KHJaeMble pe3yJibTaThl pelleHus Bblle/IeHHbIX 3a/au.
N-2yx-»> IIpoekTrpyeT pelleHre KOHKPETHOM 3aiauu
TIPOEKTa, BLIOMpasi ONTUMaJTbHBIN CIIoCco0 ee peleHus],
VCXOJs U3 [elCTBYIOLMX MTPAaBOBbIX HOPM U UMEIOLINXCS
pecypcoB U orpaHuuenuii. 1/1-3yk» PelllaeT KOHKpeTHbIe
3a/lauy [POeKTa 3asiBJIEHHOTO KauecTBa U 3a
yctaHoBieHHoe Bpemsi. /1-4yk.> [TybmuHo
TIpe/iCTaB/IsieT pe3y/bTaThl pellleHns] KOHKPeTHOW 3a/jauu
nipoekrta. U/1-1onk-1 Vicriosb3yeT 0oCHOBHBIE 3aKOHBI
€CTeCTBeHHOHAYUHBIX AUCLIUILIVH J/1S1 pelleHUst
CTaHJApTHBIX 3a/lay B COOTBETCTBUU C
HarpaB/IeHHOCTbI0 NPO(eCCUOHANbHOM JeITe/TbHOCTH.
N O-1lonks YuacTByeT B 3KCIIepUMeHTa/IbHbIX
WCC/IeJOBaHUSIX 37IeKTPOOOOPY/J0BaHUS U CPE/ICTB
aBTOMaTH3aLu

pelieHU 3a7jaum, GopMyIMpyeT B paMKax
TIOCTaB/IeHHOM 1{eJI TIPOeKTa COBOKYTTHOCTb
B3alMOCBSI3aHHBIX 3a/]auy,
obecrieunBaroLMX ee JOCTIKEHHeE,
TIPOEKTUPYeT pellleHre KOHKPeTHOH 3a7aunt
TIPOEKTa, BLIOMpasi ONTUMaJTBHBIN CrIocob ee
pelieHUs], pelllaeT KOHKPeTHbIe 3a/lauu
IIpOeKTa 3asiB/IeHHOr0 KauecTBa, Iy0/IMuHO
TIpe/iCTaB/IsieT pe3y/IbTaThl peleHus
KOHKDeTHOM 3aJjauu MpoeKTa, FOTOB
WCTI0/Ib30BaTh OCHOBHBIE 3aKOHbI
eCTeCTBeHHOHAYYHbIX JUCLIUTUIAH JI7Is]
pellleHNs] CTaH/JapTHBIX 3a/lau B
COOTBETCTBUU C HAIpaB/IeHHOCThIO
npodecCcOHaIbHOM [1eaTeIbHOCTU U
yuacTBOBaTh B 3KCIIePUMEHTa/IbHBIX
WICCTIefIOBAaHUSIX /1eKTPO0OOPYJOBaHUS U
Cpe/CTB aBTOMAaTH3aLU
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