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PaGouass mporpamma mno auciuruiiHe TepMoamHaMuKa M TeIulonepenaya paspaboTaHa B
coorBercTBUM ¢ DenepanbHbIM  TOCYJapCTBEHHBIM  00pa30BaTENbHBIM  CTaHIAPTOM  BBICIIETO
obpazoBanus o HampasiieHnio noarotoBku 21.03.01 Hedrerazoroe nenmo, yrBepxkacHHbIM [Ipukazom
Muno6puayku Poccun ot 09.02.2018 Ne 96, y4eOHBIM IUIaHOM, OJOOPEHHBIM Y4eOHO-METOJUYECKUM
coBeToM yHuBepcureta (3acenanne YMC ot 27.02.2024, nmpotokon Ne 03).

PazpaboTunk
Crapmuii mpernogaBarens Kadeapbl N0V S0LY I'. K. Konmomoern
PaccMoTpeHo Ha 3aceilaHuu
kadenpsr, peammsyromeirt OITOIT YdeHoro coBerta ¢unnana
JlaTa, HOMED dUO [Toamuce Hara, Homep | ®UO mpence- | Iloamuce mpen-
POTOKOJIA 3aB. kadenpoil | 3aB. kadenpoil | mpoTOKOIA | JaTelsis cOBETa | celaTrelis COBETa
IIpoTokos Ne 5 ITpoTtokos Ne
6 ot IMonsikosa JLIT. 07 or Monsikosa JLII. V4
16.02.2024r. A 21.02.2024. %
S 7
CornacoBaHo:
PyxoBonurens OITOII

Cr.npenonasarens kad. HCuM, k. TexH. H.

27 %— B. A. Muxaiinos



AHHOTanus padoyeil NPOrpaMMsl N0 JMCHMILJIMHE

«TepMoauHamMuka U Tensionepeaavar

Ieap npenoxaBaHusi AMCUMUILINHBI.

Henbto npucumruiabl «TepmoamHaMuka M TemJjonepenaday sBiserca (OpMUpPOBaHHE Y
00y4aromuxcst JJOru4eck 000CHOBAHHOTO MAacCHBa TEOPETHUECKUX 3HAHUN M MPAKTUYECKHX HABBIKOB C
yuyeToM (akTopa €IMHCTBA TEOPHUH U MPAKTHKH, a TakKe (akTopa B3aWMOCBS3H TEPMOIMHAMHKHU C
JPYTUMH JTUCHUIUTMHAMUA Y4eOHOTO IUIaHa M YPOBHS BOCTPEOOBAaHHWS 3HAHUI M HAaBBIKOB B IPOIIECCE
MPAKTUYECKON AESITeTbHOCTH OYAYIIEero CrenuaaucTa

3amauyu u3ydeHus.

3a1[aqn JUCHUIIIINHBI. I/ISYLIGHI/IG nu HpaKTI/I‘IGCKOG HpI/IMeHeHI/IC TepMOI[I/IHaMI/I‘-IeCKI/IX MCETOAOB aHaJIn3a
TEIJIOOHEPTEeTUYECKUX  TPOIECCOB, a TakKe pPa3BUTh IMPAKTUYECKUE HABBIKM  OMPEICICHUS
TepMOl[I/IHaMI/I‘-IeCKI/IX napaMeTpOB HpOI_[eCCOB, UMCHOIIINX MECTO B BHGpFeTI/I‘IeCKHX yCTaHOBKaX,
MOHUMATh UX (PU3NYECKHI CMBICI U YMETh AaTh rpapuecKyro HHTEPIIPETALIUIO POILIECCOB.

B xo1e u3yueHHs1 TUCHHILUIAHBI Y 00y4Yaomerocsi popMupyroTcs cjaeayronme KOMIeTeHINN:
OcBoecane muctuiuiabl  «TepMoguHaMHKa ©  Temjonepenada» JODKHO — CIIOCOOCTBOBATH
(GOpMHpOBaHHIO Yy  CTyIEHTAa CIEAYIOHMX OoOHIenpo(eCCHOHANBHBIX H  NPO(ECCHOHATBHBIX
KOMITCTEHITU

OIIK-1. CnocobeH pemaTh 3alavyd, OTHOCAIIMECS K MPOPECCHOHATBHON NEATCITBHOCTH, HPUMEHSIS
METOJIbI MOJCIUPOBAHUS, MATEeMATHUECKOTO aHallu3a, eCTCCTBCHHOHAYYHBIC W OOMICMH)KCHEPHBIC
3HaHUSI.

[NIK-2 CriocoGHOCTh MPOBOAMTH PAOOTHI MO JUATHOCTUKE, TEXHHYECKOMY OOCIY)KHBAHHUIO, PEMOHTY H
IKCIUTyaTalldd  TEXHOJIOTUYECKOTO  00OpyIOBaHHMS B  COOTBETCTBHMHM C  BBIOpaHHOH  chepoit
po(heCcCHOHATTLHOM NI TEIIbHOCTH



1. [lepeyeHb MIIAHNUPYEMBbIX Pe3yJIbTATOB 00YUYEHHS M0 JUCUHUIIIMHE (MOTYJII0), COOTHECEHHBIX C
IUIAHUPYEMBIMH Pe3yJIbTATAMH 0CBOEHHUSI 00Pa30BaTeIbLHON MPOrpaMMbl

1.1. Heap npenogaBaHusi TUCIUIUIMHBI (DOPMUPOBAHKE y OOYUAIOIIMXCS JIOTHYECKH OOOCHOBAH-
HOT'O MacCHBA TEOPETUYECKUX 3HAHMU U MPAKTHUECKUX HABBIKOB C YU€TOM (paKTOpa €AUHCTBA TEOPHU H
MIPaKTHUKH, a Takke (aKTopa B3aUMOCBSI3U TEPMOJUHAMHUKHU C IPYTUMHU JUCIUIUIMHAMHU Y4EeOHOTO IIaHa
¥ ypOBHS BOCTPEOOBaHUS 3HAHUN W HABBIKOB B MPOIECCE MPAKTUUCCKOW JEATEILHOCTH OyMyIIero crie-
[IAaJucTa

1.2. 3agaum u3y4eHusi M3yuyeHUE M MPAKTHYECKOE MPUMEHEHHE TEPMOIMHAMHYECKUX METOJIOB

aHaJM3a TEIUIODHEPTEeTHYCCKUX IMPOIIECCOB, a TAK)KE Pa3BUTh NMPAKTUYECKUE HABBIKK OINpPEACIICHUS Tep-
MOJMHAMHUYECKUX MapaMeTPOB IMPOILECCOB, UMEIOIIMX MECTO B DHEPreTUYECKUX YCTAaHOBKAX, MOHUMATh
uX (PU3NYECKUI CMBICI U YMETh JaTh IpaMuecKyt0 HHTEPIPETALUIO IPOLIECCOB

1.3. Komnerenuuu odyuyariuerocsi, popmupyembie B pe3y/ibTaTe 0CBOCHUS TUCIHIIINHBI
(Momyst)

No Coneprxkanrie GOpMUPYEMBIX KOMITETCHIIHIA Nunexc komme-
-1 TEHIUU
O6menpodeccuonansubie (OI1K)
1 Crioco0eH pemaTh 3a/1a4u, OTHOCSIINECS K TPO(ECCHOHATBHON JIeATEIIBHOCTH, OIIK-1
NpPUMEHsII  METOAbl  MOJEIUPOBAHUSA, MaTeMaTHYECKOTO aHanumsza,

CCTCCTBCHHOHAYYHELIC U O6HICI/IH)K€HepHI)IC 3HaHUA

ITpodeccuonanbusie (I1K)

2 CriocoOHOCTh  MPOBOAWTH  pabOTBl MO  AMArHOCTHKE, TEXHHYECKOMY [1K-2
00CITy’)KUBAaHHIO, PEMOHTY U KCIUTyaTalliy TEXHOJIOTHYECKOI0 000PYA0BaHUS B
COOTBETCTBHUHM C BbIOpaHHOM chepoil npodeccnoHalbHON 1eATeNbHOCTH

3HATh:
Ha yposHe npedocmasienuii: 0 GyHIaMEHTAIbHbBIX 3aKOHAX TEXHUYECKON TEPMOAMHAMUKU

U TEIJIOMaccoOOMEeHa, SIBJSIONINXCS OCHOBOW ()YHKIIMOHHPOBAHMS TEIUIOBBIX MAllMH, allapaTtoB U UX
3¢ (EeKTUBHOCTH, 0 pabOYUX MPOLEecCcax, MPOTEKAIONINX B TEIIOBBIX MAIIMHAX, O CBOMCTBAaX pabo4MX Tel
U TEIUIOHOCHUTENEH, 3aKOHAaX M MOJIEJSAX MEepeHoca TEIUIOThl U MacChl B HEMOJBUKHBIX U JIBUKYLIUXCS
cpeaax, 0 METoJIaX HIKCIEPUMEHTAIBHOTO U3YUYEHHUS MPOIIECCOB TEIIOMACCOOOMEHA;

Ha YpOBHe 80CHpOU36e0eHUs: OCHOBHBIX MPOLECCOB U IUKIIOB TEIJIOPHEPTreTHUECKUX ycTaHOBOK (TOY),
(GU3MUEecKOro 1 MaTeMaTHYeCKOro MOJIEIMPOBAaHUS MPOIIECCOB MEPeHOca TEMIOThl (Macchl), MPOTEKalo-
[IMX B PeaIbHBIX GU3NYECKUX 00BEKTAX, B YACTHOCTH, B YCTAHOBKAX dHEPI€TUKU U POMBIIIIEHHOCTH;
Ha ypoeHe nonumanus: 1, 2 1 3-ero 3aKOHOB TEXHUYECKON TEPMOJMHAMUKH, 3aKOHOMEPHOCTEN IpOIEC-
COB, MIPOTEKAIOIINX B TEIJIOIHEPreTUYECKUX YCTaHOBKAX, CBOMCTB pabouyuX Tel U TEIUIOHOCUTENEH, oc-
HOBHBIX (PU3MKO-MaTeMaTHYECKUX MOJIENIel MepeHoca TEIIOThl M MacChl IPUMEHUTENIBHO K TeTJIOTEXHHU-
YECKUM M TEMJIOTEXHOJOTUYECKUM YCTaHOBKAM M CHCTEMaM;

yMeThb:

BbIOMpATh 3aKOHBI, 3aKOHOMEPHOCTH U (PU3UKO-MaTEMaTUYECKHE MOJIENH [Tl pacuera u

aHaJI3a MPOIECCOB TEIIOMACCOOOMEHA B TEIJIOPHEPTeTUUECKUX U TEIIOTEXHOJIOTHYECKUX YCTaHOBKAX,
METO/IbI OIICHKH TETIOBON 3()(hEKTUBHOCTH 3TUX YCTAaHOBOK;

BJIaJeTh: METOJAMU OIpEJIeIEHUs] TEPMOANHAMUYECKUX CBOMCTB pabOUMX TeN U TEMJIOHOCUTENEH, pac-
yeTa MPOIECCOB U MOoKa3aTesel TEerIOBOM SKOHOMUYHOCTHU B TEIIOBBIX YCTaHOBKAaX, (PU3NYECKOTO U Ma-
TEMaTUYECKOI0 MOJEIMPOBAHMSI MPOLIECCOB TEMIOMAcCOOOMEHa M pacueTa MOTOKOB TEIUIOTHl U MAacChl,
noJiel TemMrepaTypbl U KOHIIEHTPAI[M KOMIIOHEHTOB CMecel B 3JIEMEHTaX ATHX YCTaHOBOK;

HMeTh HABBIKH:

B HCIOJB30BAaHUU YpPaBHEHUM M CHPaBOYHBIX 0a3 JaHHBIX JUISl OMpPENENICHUS TEePMOIMHAMHUYECKUX
CBOWCTB pab0o4MX TeJ U TEIJIOHOCUTENEH, B TEPMOIMHAMUYECKOM aHAIIN3e

MIPOIIECCOB M TTOKa3aTeNiel TeIIOBON SKOHOMUYHOCTH TDY, B UCMOIB30BaHUH (H3UKO- MATEMAaTHIECKIX
MOJEIIEH.



2. MecTO TUCHUIJIMHBI B CTPYKTYpe 00pa3oBaTeIbHON MPOrpaMMbl

2.1. IlepeyeHb THCHMILUIMH, YCBOEHHE KOTOPBIX CTYyJAeHTAMH HeOOXOIMMO /UISl M3Y4YeHHsl AAaHHOI
AUCHMIIIMHBI. MaTeMaTuKa, Gu3nKa, nHHOpMaTHKa.

2.2, llepeyeHb IMCUMILINH, H3y4YeHHE KOTOPBIX 0a3MpyeTcs HA MaTepuaJie JAHHOM M CUMILTHHBI
Okcmyaranus ra3oneTenpoBo1oB, ['a3opacnpenenuTensHble CUCTEMBI, TexHOoIornYeckas HaJledHOCTh
MarucTpajbHbIX TPYOOIIPOBOJIOB.

3. CTpyKTYypa M coiep:KaHue QTUCIUNIUHBI:

OO6mast TpyI0eMKOCTh TUCIUIUIMHBI COCTABIISICT . 3a4€THBIC SIMHUIIBI — .

yacel — 180.
3.1. O0beM QUCHUILUIMHBI U BUbI Y4eOHOH padoThI
) B TOM YHUCJIC KOHTAKTHBIC YaChbl KH: KP:
wa
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3.1.1. O0BneM 4acoB M 324YeTHBIX €AWHHUII 110 TUCIUILINHE

HaumenoBanwue pasnena (MOIysst) Bcero | ®opmupyembie | AyauTOpHBIE B TOM YHCIIE

HanmeHoBaHME TeMbl TUCIUTUINHBI 4acoB | KOMIIETEHIIUU 3aHATHUS JICKIHH IpakTU4Yeckue | JabopaTopHbIE CPC
1: Bsenenue B kypc «TepmoauHamukar. 40 20 10 10 i 20
OCHOBHBIE 3aKOHBI TEPMOJANHAMUKHU.

2:  OcHOBHbBIE TEPMOJIMHAMUYECKHE

npouecchl B razax u mapax. OcoOeHHOCTH 50 20 10 10 i 30
TEPMOJINHAMUKHI OTKPBITBIX CHCTEM. OIK-1

TepmomHaAMUYECKUE ITUKIIBL. K-2

3: OCHOBHBIE MOHITHS TEOPHH TEIUIOOOMEHA.

TeronpoBoIHOCTB. KonBekTuBHBII

TemiooOMeH  (teruootnava).  JlyuwcThii 56,8 24 12 12 - 32,8
TETJIO0OMEH. Teronepenaya.

TenmooOMeHHBIE anmapaTbl

n3 4 X X X X X

AK 2,2 - X X X X X

Kourtpoin 27 X X X X X

Bcero yacos 180 - 64 32 32 X 82,8




3.1.2. HaumeHoBaHMe TeM, HX COJepP:KaHHe, 00bEM B Yacax JEKIHOHHBbIX 3aHATHH (110 ceMecT-

pam)
Howmep Kou-Bo
HaumeHnoBanue TemMbl OCHOBHOE COJICpIKaHHE TEMbI
TEMBI 4acoB
OcHOBHBIE ~ 3aKOHBl U | YpaBHEHMsI COCTOSIHUS MJealIbHOTO rasa. IlepBbiii u
1 napameTpsl BTOPOW  3aKOHBI ~TEPMOJMHAMUKH. BHYTpeHHss 10
TEPMOJAVHAMUKH sHeprus. Pabota. DHTANBIMA. DHTPOMIHSL.
OcHoBHbIE TemnoeMKocTh NpU TNOCTOSHHOM 00bEeME U Ipu
2 TEPMOJIMHAMHYECKHE MOCTOSITHHOM JaBJICHHH. 3aBUCHMOCTbD TEIJIOEMKOCTH
mpoueccsl B raszax M | or temmeparypsl. Llukn Kapno. Tepmoaumnamuka
napax. Ocobennoctu | motoka. JKumkocth w  map. TeueHue mapa. 10
TEPMOIUHAMUKHU HpoccemupoBanue. Dddexr  xoynsi-TomcoHa.
OTKPBITBIX cucreM. | COCTOSIHUE  CHCTEMBI,  ypaBHCHHE  COCTOSHHS
TepMoanHaMuKa OTOKa. | WAEaJIbHOTO ras3a. ['a3oBble cMecu. 3akoH [lanbToHa.
YpaBHenue cocrossHus Ban — nep — Baasnibca.
OcHoBHBIC  3aKOHBI M | TemonpoBogHOCTh. 3akoH Dyphe. 3aBHCHMOCTE
11apaMCTphI TCOPHH | terioeMKOCTH OT TemIepaTypbl. Ternodusnueckue
Tenn000MeHa. CBOMCTBa BEIIECTB. Buabl mporeccoB mepeHoca
TennonpoBoaHOCTE. TernoThl. 3akoH HeroToHa-Puxmana. Terionepenadya
3 KonsexTHBHbIH yepe3 IUIOCKYI0 CTEHKy. Ilepemada TemuioTel depes
TEII000MeH IUIOCKYIO CTEHKy. VYpaBHeHus Oamanca. Twursl
(tennoornaya). JIySMCTBIH | perooGMeHHBIX annaparoB. PacueTHble ypaBHEHHUS. 12
TETI000MEH. CpezcTBa H3MEPEHUS TAPaMETPOB CPEIbI MPH TEILIO-
Tennonepenaya. TOA. | 4 maccomepenoce. YcioBus u  XapaKTepPHCTHKH
Cucrempl cpeacts  u3Mmepenuit.  CpencrBa — M3MepeHUS
TIPOMBIILICHHOTO TEeMIEpaTypsl M JaBieHus. Msmepenue cocrasa
TCTIOTCXHUYICCKOTO razoB. Tumet TOA, pacder TeIOOOMEHHBIX
KOHTPOJIA anmnapaToB
Bcero 32

3.1.3. HaumeHoBanue TeM (BONPOCOB), BbII€JEHHBIX VIS CAMOCTOSTEJIbHOI padoThI CTY/IEHTOB

NoNe | HammeHoBaHHE TEMBI OcHOBHOE coJiep)KaHUE TEMBI O6bem Jluteparypa
TeM (Bompoca) (Bompoca) B yacax
OcHoBHble 3akoHbl U | Teopema Kapho. Tennossle u
napaMmeTpsl XOJIOIUJIbHbBIE MaII’HBbI. 20 OJI-1-4
1 TEPMOJIMHAMUKH. TepMmoguHamMuyeckas TeMneparypa. JJI-5-8
OKkceprusi M aHeprusi CTAlMOHAPHOIO M-1-3
nmotoka BemiecTBa. OrmpeneneHue MoTeph
sKcepruu. /luarpaMma MOTOKOB 3KCEPTrUU
n aHeprun. Okceprermueckuid  KIIJ.
HuddepeHunanbHblii U MHTETpaIbHBIN
npoccenb-3PpHexT. Temnepatypa
uHBepcuu. TepmoauHamuka  3¢dekra
JPOCCETNPOBAHMS
OcHoBHbIE VYcnoBus paBHOBecUST B T'€TEPOr€HHOU 30 OJI-1-4
TEPMOJIMHAMUYECKNE obOnactu. JluarpaMMbl  COCTOSIHUS U JJI-5-8
2 npolecchl B Tra3ax W | CBOWCTBAa  BEIIECTB B KPUTUYECKOM M-1-3
napax. OcoOeHHoctu | coctosHuu. Braxseiii mnap. I[lapamerpsr
TEPMOJIUHAMUKHI COCTOSIHUSL B 00JacTW  HACBHIIIECHUS.
OTKPBITBIX cucreM. | TepMonnHamMuueckue IPOLIECCHI
TepmoauHaMuka M3MEHEHHs cocTosiHUA napa. OnpeneneHue




MIOTOKA SHTAJIBIIUU U 3HTPOIIUU IO TEPMUUYECKOMY
YPaBHEHUIO COCTOAHMS. BiaxHblid ras.
OCHOBHbIE TOHATUS M  ONPEIEICHHUS.
OKCTEHCUBHBIE CBOICTBA BJIQXKHOTO
BO3AyXa.  XapaKTepHbIE  OCOOEHHOCTH
W3MEHEHUs COCTOSIHMS BJIAKHOTO BO3/1yXa.
1,d-muarpamMma.

3 TemmooOMeHHBIE 32,8 OJI-1-4
anmapatel.  Cucremsl | Termonepenaya depe3 IUIOCKYK) CTEHKY, JJI-5-8
MIPOMBIIUIEHHOTO [Iepenaua TEIJIOTHI yepes M-1-3
TEIIOTEXHUYECKOTO LWIMHIPUYECKYI0 CTEHKY. YpaBHEHHE
koHTpossi.  CpenctBa | MaccooOMeHa. DIEeMEHThI TEOPUH MO100us
U3MEPEHUS
TEeMIIepaTypbl u
JIaBJICHUSI

Bcero: 82,8

3.1.4. [IpakTHyeckue 3aHATHS, HX cCoJep:KaHue H 00beM B yacax (1o ceMecTpam)

NoeNe | HaumenoBanue npaktudueckux | OCHOBHOE COAEpKaHHUE MPAKTUUECKUX 3aHATHM Kon-Bo

n/n 3aHATHN (CEMUHAPOB) (cemuHapoB) 4acoB

VYpaBHEHHs COCTOSIHUSA UACAIBHOrO rasa. llepBslii

OCHOBHbIE 3aKOHBI U NApaMeT- | 3aKOH TEPMOAMHAMUKH. ODHTAJIbIHSA. DHTPOIHUSL.

1 PbI TEPMOJUHAMUKHI AnunabaTtHple U TOJIUTPOIIHBIE  IPOLIECCHI. 10

TernnoeMKoCcTh TIPH MOCTOSHHOM 00beMe U IpHU
IIOCTOSIHHOM JTaBJICHUU. 3aBUCUMOCTh
TEIJIOEMKOCTH OT TeMiiepaTypbl. CMecH ra3os.
Buner IIPOLIECCOB nepeHoca TEIUIOTHI,

, OCHOBHBIC 3aKOHBI H TIapaMeT- Temonepenaya  4epe3  IUIOCKYHO  CTEHKY,
pBI TeTToMaccooGMeHa Ilepenaua TemnoTel 4Yepe3 UUIMHIPUYECKYIO 10

CTeHKY. YpaBHeHMs OamaHca, YpaBHEHHE
MaccooOMeHa.

3 TemooOMeHHbIE annapaThl. Tennosoii pacuer peKynepaTUBHBIX 12
CucreMbl IPOMBIIIIIEHHOTO TEMI00OMEHHBIX anmnaparos. [IpuHUMnIBI
TEIUIOTEXHUYECKOTO KOHTPOJISL | MPOEKTUPOBAHUS (YHKIIMOHATIBHBIX CXeM

TEIIOKOHTPOJISL.
Bcero: 32

3.1.5. JIaGopaTopHble 3aHATHS, MX HAUMEHOBaHHEe U 00bEeM B Yacax

NeNe n-nn HaunmenoBanue nabopaTopHbIX padoT

HE MPEelyCMOTPEHO

3.2. IlepeyeHb TeM KYPCOBBIX IPOEKTOB (padoT)

NeNe n-ii HawnmenoBanune npoexTa (paboThr)

1 PacuéT mapoBoAsiHOr0 TEII00OMEHHOT0 anmnapata (1o BapuaHTaMm)

3.3. llepeuensb Tem PI'P

NoNe -1

HaumenoBanue

HE TIPEyCMOTPEHO

3.4. Ilepeyenb Tem pedepaToB

NoNe -1

HanmvenoBanue mpoekTa (paboThl)

HE MPelyCMOTPEHO




3.5. UHTepakTUBHBIE 00pa30oBaTe/bHbIE TEXHOJOIMH, UCHOJIb3yeMble NMPU NMPOBeAeHUU Y4eOHBIX
3aHATHH*

Cemectp | Bun 3ansarumii Bun ucnonb3yeMoli MHTEepakTHBHOW oOpa3oBa- | KomnuecTBo
TEIbHOW TEXHOJIOTUH 4acoB
4 JICKITAN Jlexyus knaccuvweckas 18
4 JICKITAN Jlexyus — euzyanuzayus 14
4 MIPAKTHYECKHUE IIpobnemnoe obyuenue 18
4 IIPaKTUYECKHE Konmexcmmnoe obyuenue 14
Bcero: 64

Paboma 6 komanoe — coemecmuas dessmenbHOCMb CMYOEHMO8 8 epynne noo PyKo8oOCmMeoM auoepa,
HanpaeienHas Ha peulenue oobujel 3a0ayu nymem meopyecko20 CLONHCEHUs pe3yIbmamos UHOUBUOYAIbHOUL
Pabomol 41eH08 KOMAHObL C OeleHUeM NOTHOMOYULL U OMBEMCMBEHHOCHIU.

Konumexcmnoe obyuenue — momueayusi cmy0eHmo8 K yC80eHUo 3HaAHUll nymem 6blasleHus césazell
MeAHCOY KOHKPEMHBIM 3HAHUEM U €20 NPUMEHEHUEM.

Obyuenue Ha OCHOGe OnvIMA — AKMUBU3AYUSL NO3HABAMENLHOU O0esIMeNIbHOCMU CMYyOeHma 3a cuem
accoyuayuu u cO6CMBEEHHO20 ONBIMA C NPEOMEMOM U3YYEHUSL.

Jlekyus Knaccuueckas — cucmemamuieckoe, NocCie008amenbHoe, MOHONOSULECKOe U3N0ONCEeHUe
yuebH020 Mamepuaa.
Jlexyus-eusyaruszayus — nepedaua uHoOpmMayuu NOCPeOCmEOM cxem, madauy, PUCyHKO8,

6udeOMamepuaﬂ06, npoeodumc;l no Kiro4esblm memam ¢ KOMMEHMAPUAMU.

4. IlepedyeHb Yy4eOHO-METOAUYECKOT0 o0ecneuyeHus JJIs1 CAMOCTOSATEILHONH padoThl 00y4alouuxcs mno
AUCHMILINHE, OCHOBHOH M JOINOJHUTEIbHON y4eOHOH JIUTEepaTyphl, HEO0X0AMMO 1JI1 OCBOCHHS M C-
IUILIAHBI

4.1. OcHoBHAas M IONOJHUTEJIbHAS JJUTEPATYypa

Bun Ton Koi-80 3k3. B

Ne n/mn ABTOp 1 HAUMEHOBAHUE
mocooust | W3gaHus oubImorTeke

OcHoBHasi IMTEpaTYpa

OJI-1 | KpaiinoB, A.B. Tepmonunamuka u Teronepenada. 4. VII 2017 https://znaniu
1: Tepmonunamuka : yue6. mocobue / A.B. Kpaiinos, m.com/catalog
E.H. IMamkoB ; ToMCKUi MOMUTEXHUIECKUN YHUBEP- /product/10439
cuter. - Tomck : M31-Bo TOMCKOr0 MOJUTEXHUIECKOTO 02

yHuBepcurera, 2017. - 160 c. - ISBN 978-5-4387-
0769-1. - TekcT : 3MEKTPOHHBIH.

OJI-2 | llIutuk, T. B. Texaudeckast TepMOJUHAMHKA U TEILIO- VII 2022 https://znaniu
nepenayva : yueoHoe nmocodue / T. B. Illutuk. - MockBa m.com/catalog
; Bommorna : Uudpa-Umkenepust, 2022. - 184 c. - ISBN /product/19025
978-5-9729-1087-8. - Tekcr : anekTpoHHbIH. - URL: 97

OJI-3 | Bapunosu4, B. A. OCHOBBI TEXHHYECKOW TEPMOIMHA- VII 2019
MHUKU U TEOPUH TEIIO- U MaccooOMeHa: Y4el. moco- https://znaniu
oue. / B.A. Bapunosuu , }0.A. CmupuoB - M.: UH- m.com/catalog
®OPA-M, 2019. - 432 c. - (Bsic mee obpazoBanue: ba- /product/10034
KanaBpuart). - Www.dx.doi.org/10.12737/3292. - ISBN 18
978-5-16-005771-2. - TeKcCT : 2JIEKTPOHHBIH.

OJI-4 | BenoycoB, H.A. TepMmoanHaMuka W Terwionepeaaya : YII 2008
(OcHOBBI TEOpUH, THIIOBBIC 3a7a4yH, 33JaHHSI U METO/I.

] http://lib.ugtu.n
yKazaHus): Ydel. mocoOue Ijisi CTYJIEHTOB, 00ydaro- et/book/3362

mxes o crerl.: 090600 "Pa3paboTka u SKCIuTyaTaIus
HedT. u razoBeix Mectopoxkaenuii", 090800 "bypenne




HeT. M razoBeix ckBakwH" m 170200 "MamuHbl H
obopyn. Hedr. u razoBeix npomeicioB” / H. A. Beno-
ycoB, B. H. 3agupeii. - 2-e usn., crep. - Yxta : U3n-Bo
YI'TY, 2008. - 91 c. - Tekcr : 3J1eKTPOHHBIH .
JlonoJIHUTeIbHAS JTUTEpPaTypa
JUI-5 | apos, 0. U. TepmoaumHamuka u Teruionepenaya : v 2019
yueOnuk / 10. W. IllapoB. — HoBocubupck : HI'TY, https://e.lanbo
2019. — 311 c. — ISBN 978-5-7782-4024-7. — ok.com/book/1
Teker ANEeKTpOHHBIN //  JlaHb AJIEKTPOHHO- 52148
O6ubauoTeyHas cucrema.
JUI-6 | Yepsenuyk, B. JI. Tepmonunamuka u Terionepeaya : VII 2016
ydeOHoe nocobue / B. JI. UepBenuyk, A. JI. llBanoB. https://e.lanbo
— Owmck : Omckuii TAY, 2016. — 126 ¢. — ISBN ok.com/book/2
978-5-93904-940-2. — Tekcr : anekTpoHHbIi // JlaHb : 21768
3JIEKTPOHHO-0MOmMoTeyHas cuctema. — URL:
JJI-7 | BenoycoB, H.A. TepmonuHamuka W TeIuionepeaada VII 2002
(KOHTPOJIBHBIC TECThI, OOYYAIOIIUE MPOrpaMMbl Ha
[I19BM 1151 caMOCTOSITENIbHOM palOThl CTYACHTOB):
Yuel. mocobue g CTYACHTOB, OOYYarOIIMXCs IO
creir.: 090600 "Pa3pab. u sxcrutyatamust HeT. ¥ ra3o- http://lib.ugtu.
BoIX Mectopokaenuit”, 090800 "Bypenue Hedt. u ra- net/book/154/
30BbIX CKBaXMH" m 170200 "Mamuusl U 00O0pya.
He(T. ¥ Ta3oBbIX npombiciioB" / H. A. benoycos, B. H.
3amgupeit. - Yxra: U3n-Bo YI'TY, 2002. - 60 c. - Tekcr:
3JIEKTPOHHBIMN.
JJI-8 | bensiera, JI. 1. TepmonuHaMuka ¥ Teruionepeaada:
Metonuueckue ykazanusi / JI. U. bensesa, A. C. Ile- 45
TyxoB, A. B. Komapos. - ¥Yxrta : U31-B0 YXTHHCKOTO http://lib.ugtu.
TOCYAapCTBEHHOTO  TEXHHUYECKOTO  YHUBEPCHUTETA, net/book/2757
2016. - 60 c.- Tekct: HenmocpencTBeHHBI + Tekcr: 0
JJIEKTPOHHBIN .
4.2. MeToanueckne mMocoousi U yKazaHusi
NoNo Ton Koi-Bo
- HaumenoBanue HA3/TaHUSA .
(cocTaBa)
bensesa JLU. Tepmogmnamuka wu Tteruionepenaada (Texcr): https:/Avww
M-1 | meroa.yka3. ./A.C. Ileryxos, A.B. Komapos/-Yxrta: YVI'TY, -60c. , 2016 ugt.u net/ '
JOCTYII:
Mamaes B.B., Texnudeckas TepMOJAMHAMHKa | TeIUIONepeaaya: padaread.com
M-2 | Meroanyeckue yKa3zaHUs JJIsl CAMOCTOSITENIbHOW pabOThl CTY/IEHTOB. 2006 /7book=3302
ExarepunOypr, -60c. , noctyr: 7
Mamae B.B., Pacuer npou3BOAUTENLHOCTH MPOU3BOJCTBEHHO- lib.urfu.ru/
M-3 | oTonuTeIPHOW  KOTENBHOM W TEINIOOOMEHHOTO  armapara. 2006

ExaTtepunOypr, -58c. noctymn:

5. IIporpammHoe obecnieuenue 1 HTepHeT-pecypcebl
5.1. Mepeuens pecypcoB MHGOPMALHOHHO-TETEKOMMYHUKANIMOHHOW ceTu "UHTepHeT', HeoOX0aM-
MBbIX AJI OCBOCHUA JUCHUIIJINHBI

http:// www.rmpi.ru
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http://www.rmpi.ru/

http://mining-media.ru
http://igm.com.ua
http://coal.dp.ua
http://znanium.com/
htt://dic.academie.ru/

5.1.1. PexoMeHnayeTcs MCNOIb30BaTh NOoAKII0O4YeHHYI0 K B YI'TY DJIEKTPOHHO- BUB-
JIMOTEYHAIO CUCTEMY:

http://e.lanbook.com/books;
http://nglib.ru/index.jsp
http://ibooks.ru;

6. ®oH/1 OLIEHOYHBIX CPEJCTB /Jisl NPOBeJAeHHU TeKYIIeil H MPOMeKYTOUYHON aTTecTalui 00y4ar0Iu X-
csl 10 TUCHUIJIMHE npeacTaBjied B [Ipuiaokenun 1.

7. Onucanue MaTepUAJIbLHO-TEXHUYECKOH 0a3bl, HEOOXOAUMOM /ISl OCYyLIEeCTBJICHUSI 00Pa30BaTebHO-

ro nmpouecca mno JUCIHUIJINHE

Ne HanmeHnoBaHue (KOMITBIOTEPHBIC KJIaCChl, y4eOHBIC Ta00paTo- | AyAUTOPHS, KOJIMYECTBO yCTa-
/1 pum, 060py0BaHKE) HOBOK
1. Y4eOHast 1abopaTopusi, OCHAIIICHHAS KOMITBIOTEPaMH. 315 (10), 314 (14), 213(4)
2. Y4eOHbIe ayIUTOPUU AJIS1 TPAKTHUECKUX 3aHSATHIL. 213
3 .HGKI_II/IOHUHaSI ayJUTOpHsi, 000pyIOBaHHAS MYJIbTHMEIHIHOM 213
TEXHUKOH.

8. MeToauueckue YKazaHus1 QJad oﬁyqamumxca 10 OCBOCHHUI0 NUCHUIIJIMHBI NIPEACTABJICHLI B

IIpuaoxennn 2.
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http://mining-media.ru/
http://igm.com.ua/
http://coal.dp.ua/
http://e.lanbook.com/books
http://nglib.ru/index.jsp
http://ibooks.ru/

ITpunoxxenue 1

MHMWHOBPHAYKHU POCCHUHA

denepanbHOE TOCYAAPCTBEHHOE OI0DKETHOE 00Pa30BaTENbHOE YUPEKACHUE
BbICLIEr0 00pa30BaHuUs
«YXTHHCKHUI rocyJ1apCcTBeHHBIN TeXHNYECKUI YHUBEPCUTET»
«YI'TY»

Bopxkytunckuii punuan YI'TY

Ka(bezlpa HCOPOIIOJIb30BaHUA, CTPOUTCIILCTBA U MCHCIPKMCHTA

®OH/1 OLIEHOYHBIX CPEJICTB
MO JUCLUTJIUHE

TepMozmHaMmca H TEILI0IIepeaada

21.03.01 Hedrerasosoe aeso

JKCIUTyaTalus M 00CaIyKUBaHUe 00bEKTOB TPAHCIIOPTA M XPaHeHUs He()TH, ra3a U MPOAYKTOB
nepepadcoTku

dopma oOydeHus: OUHas

bakamaBpuar

I'og moctymnenus 2024
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1. TlepeyeHb KOMIIETEHIHIT U ITANbI HX (DOPMUPOBAHUS

Jdranbl popMupoBa-
HUSI KOMIIETeHIH U
(cemecTp/ pazaes/Trema
JMCIUTJIMHBI)

Kox m nanmeno-
BaHHE KOMIIETEH-
0

JleCKPUNITOPHBbIE XapAKTEPUCTHKH
KOMIIEeTEHI[UU
(0OCHOBHBIE PU3HAKH)

OIIK-1 Cemectp 5, Temsr 1-3
CrniocobeH pemaTh

3aJjauu, OTHOCSIIKE-
cs1 K mpodeccuo-
HAJIBHOW JI€SITENBHO-
CTH, TIPUMEHSISI Me-
TOJIBI MOJICJINPOBA-
HUSI, MaTeMaTH4e-
CKOTO aHallnu3a, ecTe-
CTBCHHOHAYUYHbBIC U
OOIIenH)XEHEPHBIE
3HaHUS

3Hamb - OCHOBHBIC 3aKOHBI TEPMOIMHAMHUKH;

- OCHOBHBIE (YHKIUH OOIINEHUS, CTPYKTYpY
00I1IeHN;

- CIIOCOOBI Mepeiayyl TETIOTHI.

Ymems: - paccUMThIBATh M aHAJIU3UPOBATH
TEPMOJIMHAMHYECKHUE MTPOIECCHI;

- AHAIM3UPOBATh TEMIIEPATYPHBIC PEIKUMBI CUCTEM
1 00opynoBaHUs;

- paccuuThIBaTh  TEIUIOBBIC  PEKHMBI "
aHAM3UPOBATh MX B CHUCTEMax M OOOPYAOBaHHUH
NOOBIYM, TPAHCIOPTA, XPAaHCHHS W IepepabOTKH
YTJIEBOAOPOIOB.

Bnaoems: - wmeromamMu pacueTa M aHAIU3a
TEPMOJIMHAMHYECKUX TIPOIIECCOB;

- MaTeMaTUYeCKHUM arlapaToM, UCIOJIb3yEeMbIid B
IIPOM3BOJICTBE;

- MareMaTH4YeCKHM alllapaToM, HUCIOJIb3yeMbId B
TEPMOJIMHAMHKE U TeTJIoNepeaaye.

IIK-2 Cnoco6uocts | Cemectp 5, Temsr 1-3
IIPOBOJUTH PabOTHI
0 TMarHOCTHKE,
TEXHUYECKOMY 00-
CITy’)KUBAHUIO, pe-
MOHTY U JKCILTyaTa-
IIUU TeXHOJIOTHYe-
CKOT0 000py10BaHUS
B COOTBETCTBHUH C
BbIOpaHHOM cepoit

3HaTh: OCHOBBI IO JMArHOCTHUKE, TEXHUYECKOMY
O0CIyKMBaHUIO, PEMOHTY M  JKCIUIyaTaluu
TEXHOJIOTUYECKOTr0 00OpYZOBaHUS B COOTBETCTBUU
c BeIOpaHHOW  cdepoir  mpodecCHOHATBHON
JeSITeNbHOCTH

YMeTh: MPUMEHSATH METO/bI TUATHOCTUKU U
TEXHUYECKOTO OOCIYXHBaHHUS TEXHOJIOTHYECKOTO
o0opynoBaHus (HApY>KHbII U BHYTPEHHUN OCMOTP)
B COOTBETCTBHM C TPEOOBaHMSAMHU HPOMBIIIJICHHOM
0€30MacHOCTH M OXPaHbI TPyJa

npodeccuoHaIbHON Baagers: MeromamMuM M CpeAcTBaMM IIPOBEINCHUS
NeSITEIbHOCTH JTMarHOCTHYECKUX UCCIIEZIOBAHUH, peMoHTa
o0opynoBaHus
2. ITacnopt ¢oHIa OLEHOYHBIX CPEACTB
KonTpoaupyembie
POMpY Kon xonTposmpye-
Ne | nupakTHdeckue equ- . ®opma HanmeHoBanue
n/n HUIBI (pa3aesabl MOM IKOMIETCHIHH KOHTPOJIA OLIEHOYHOI0 CpeACTBA
P ’ (nu ee yacTu) P P
TeMbl) TUCHHUILVIHHBI
Temsbr 1-3 OIIK-1 KypcoBas | Bonpocsl JUISt
1 IK-2 pabora, cobecetoBaHus, BOIPOCH K
9K3aME€H | 3K3aMEHY, TECT
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3. Iloka3arenu u KPHTECPUHA ONCHUBAHUSA KOMHeTeHHI/Iﬁ, OIMMCAaHHuE IIKAJI OLICHUBAHUA

IToxa3arenn
Konx komnerenuuu | cpopmupo- Lkana Kpurepun ouennBanus
OLlCHUBAHUA
BAaHHOCTH
OIIK-1 3HaTh IToporoBbiii OCHOBHBIC 3aKOHBI M PAaCYCTHBIC COOTHOMICHHUS
CriocoGHOCTB YpOBEHB TEPMOJUHAMUKH H TETJIONepeAadH,
HACTIOIB30BATh (o0s13aTenbHBIN)
OCHOBHEIC 3aKOHBI IoBbIIeHHBIH INPUHIUIB  Pa0OThl TEIUIOIHEPIETHUECKUX U
eCTECTBEHHOHAYYHBI YPOBEHB (110 TEINIOOOMEHHBIX ~ YCTaHOBOK,  OCOOEHHOCTH
X JTHCIHTIINH B OTHOULICHUIO K TEMJIOBBIX  IMPOLECCOB  TPYOONPOBOAOB U
npodeccHORATBHOf [IOPOTOBOMY SHEPTOTEXHOJIIOTUIECKOTO 000PYAOBAHHUS;
YPOBHIO)
JEeSATEIILHOCTH, -
YmeTh IToporoBbiii paccuuThIBaTh u aHAJIU3UPOBATH
IIPUMEHATh METOIbI
YpOBEHB TEPMOJANHAMUYECKHE MTPOLIECCHI,
MaTEMaTHYECKOTO (0Gsi3aTe b HbIH)
atajnsa u [oBbIIeHHBIH aHAJM3UPOBATh  TEMIIEPATYpPHBIE  PEKUMBI
MOZCJIINPOBaHUA, YPOBEHB (110 CHCTEM M 00OpY/JOBaHHUS IOOBIYH, TPAHCIIOPTA,
TEOPETUIECKOro 1 OTHOUICHUIO K XpaHEeHHUs ¥ NIepepadOTKH YTICBOAOPOIOB
JKCIIEPUMEHTAIBHOT [IOPOTOBOMY
0 UCCIIEIOBaHU, YPOBHIO)
Bianers IToporossrii HaBBIKAMHU pabOTHl C OCHOBHBIMH POCCHICKUMHU
YpOBEHb 1 3apyOeKHBIMHU IPHOOPAMHU
(00s13aTeITBHEIT)
[oBbIIeHHBIH METOAMKAMU COCTABJICHUS] JHEPreTHYECKUX U
YPOBEHB (110 TETUIOBBIX 0allaHCOB MPOLIECCOB B HeTerazoBoi
OTHOLICHHUIO K oTpaciu
[IOPOTOBOMY
YPOBHIO)
OIIK-2 3HaTh IToporoBssiii OCHOBBI TEXHHYECKOM JUArHOCTHKHU, IICIh U
CIocoGHOCTD YPOBEHb 3aJaud; BHUIBI Je(EeKTOB, a TakkKe BHUIBI
IPOBOJUTH  PaGOTHI (oGs3aTenbHBII) cocTofHIA obopymoBaHus, CHUCTEMBI
o JIMArHOCTHKE, TEXHUYECKOU JTIUaTHOCTHKH u BUJIBI
TeXHHYECKOMY _ Hepa3pyHIalouIero KOHTPOJLs;
[oBbIIeHHBIH 0COOEHHOCTH AUAarHOCTUPOBAHUS
00CTy>)KUBaHUIO, ]
YPOBEHB (110 TUIIOBOTO TEXHOJIOTUYECKOTO 000PYAOBAHHS;
PCMOHTY = OTHOIICHUIO K
JKCITyaTaluu TIOPOrOBOMY
TEXHOJIOTUYECKOTO YPOBHIO)
000pynoBaHHs B | VYmethb IMToporoBsrii IPOBOJIUTh  aHaiM3  JC(PEKTOB,  COCTOSHHUS
COOTBCTCTBHH Y YPOBEHD 000py0BaHUS, CHUCTEMBI TEXHUYECKOUN
BBIOpaHHOU cdepoit (oOs13aTenbHBIN) OUarHOCTMKM ¥ BHIOB  HEPa3pyLIAIOLIEro
npodeccroHanbHOI KOHTPOJIS;
NEeATETLHOCTH [NoBbIIeHHBIH MIPUMEHSTH METOJIbI JMATHOCTUPOBAHUS
YPOBEHB (110 THUIIOBOTO TEXHOJIOTUYECKOTO 000PYAOBAHHUS;
OTHOLICHHUIO K
[IOPOTOBOMY
YPOBHIO)
Bnagets [Toporossrit OCHOBaMH TEXHUUYECKOHN TUarHOCTHKH;
YPOBEHb METOAAaMHU HEePa3pyLIAIOIero KOHTPOJIS.
(o0s13aTeNnbHBII)
IToBBIMIEHHBII METOJAMH U CPEICTBAMH IIPOBEICHUS

YPOBEHB (110
OTHOIICHUIO K
MIOPOTOBOMY
YPOBHIO)

JUArHOCTUYCCKUX I/ICCJ'IGZ[OBaHI/Iﬁ.
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4. KoMIIeTEeHTHOCTHO-OpHeHTHPOBaHHbIe 3aaanus (KO3)

OCHOBHBIM ~ CcpeiCcTBOM  (OPMHUPOBAHHUS KOMIIETEHTHOCTEH  BBICTYNAIOT KOMIIETEHTHOCTHO-
OpPUEHTUPOBAHHBIC 3aJaHU:
» Kypcogas pabora (KP)
* TecTbl: NMCbEMEHHBIE 110 pa3zienam
Tect - cucrema CTaHAAPTU3UPOBAHHBIX 3aJaHUM, IIO3BOJIAIONIA aBTOMATU3UPOBATh MPOLEAYPY U3-
MEpEeHUs YPOBHS 3HAHUH M YMEHUN 00y4aromerocs.
Kypcoas padora (KP)- KOHEUHBIH MPOAYKT, MOTy4aeMblil B pe3yJbTaTe MJIAHUPOBAHUS U BBIIOJIHE-
HUS KOMIUIEKCAa YU4EOHBIX U MCCIEeI0OBATENbCKUX 3adaHnil. [103BoIIeT OLEHUTh yMEHUsSI 00yJaromuxcs ca-
MOCTOSITEIbHO KOHCTPYMPOBATh CBOU 3HAHMS B IIPOILECCE PELICHUsS MPAKTHUECKUX 3ajad M MpodiieM, OpHU-
SHTUPOBATHCSI B UHPOPMALMOHHOM IPOCTPAHCTBE U OMPEACISIeT YPOBEHb CHOPMUPOBAHHOCTH aHATUTHYE-
CKHX, MCCIIEI0BATEIILCKUX HAaBBIKOB, HABBIKOB IIPAKTUYECKOIO U TBOPYECKOTO MbINUICHUSA. MOXKET BBINOJI-
HATHCS B MHAWBUYyaTBHOM MOPSIKE WU TPYIIION 00YyJarOLIIXCsl.
PyGexxHbIi KOHTPOJIb SIBJIIETCSI KOHTPOJIBHONW TOYKON IO 3aBEPILIEHUIO OTJIEJIBHOTO pa3/ieia yueOHoi
JUCLUIIIINHBL.

4.1. Bopocskl K 3K3aMeHy

. OcHOBHBIE TapaMeTPbI COCTOSIHUS TeJa

. YpaBHEHHE COCTOSIHUSA UACAIBHOIO ra3a

. [lepBblii 3aKOH TEPMOJUHAMUKA

. Bropoii 3ak0H TepMOIMHAMUKHU

. Huxn Kapno

. BHyTpeHHsIs dHEprus, SHTAIBIINS

. OHTponus

. Pacuer nponeccoB naeanbHOro rasa

. I300apHbIii mporecc

. I30x0pHBII ITporecc

. U30oTepMuueckuii mpouecc

. AnmabaTHBIN mporiecc

. [lonuTponHsIil mpouecc

. Pacuer mapameTpoB BOJbI M BOJSHOIO Iapa

. I300apHbIii mporiecc A7 BOABI U BOASHOTO Mapa

. 30X0pHBIH IIpoLecc Juist BOJBI U BOJSIHOTO Mapa

. U30oTepMuueckuii mpouecc ais BOAbl U BOASHOIO Iapa
. AnmabaTHBIN MPOIIECC ISt BOBI U BOJSIHOTO Tapa

. uxn bpaiitoHa

. JleficTBUTENbHBIN IIUKJ ra30TypOUHHOTO ABUTaTelNs

. Hukn Penkuna

. JleficTBUTENbHBIN IIUKJI MAPOTYPOUHHON YCTAaHOBKH

. Pacuer mapameTpoB BOJbI U BOJSHOIO Iapa.

. YpaBHEHHE TEIJIONPOBOAHOCTH.

. 1300apHbIif poriecc BOJIbI M BOJASHOTO Hapa (B o0I1eM BUIe).
. YpaBHeHHe NBUKEHUA. Y paBHeHHe bepHymn.

. YpaBHeHue nsmxeHus. Y paBHenne HaBoe-Crokca.

. TemnepaTypHoe moJe.

. AnnabaTHeIi Tpoliecc BObI M BOASHOTO Mapa (B 00ILeM BHIIE).
. TeMriepaTypHBII TPaUEHT.

. I30TepmMuueckuii mporece BoJIbl M BOJSHOIO napa (B o0I1eM BUe).
. lukn bpaiitoHa.

. uxn Penkuna.

. 3akoH Dypre.

. TeronpoBOAHOCTb ra30B, JKUIAKOCTEN, TBEPIBIX TEIL.

01N DN B~ WK =
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36. TepmoauHaMUUECKHE ITPOLIECCH] UEAIBHBIX I'a30B.

37. TertonpoBOIHOCTH TIPH cTaroHapHoM pexxkume (qv = 0). [lepenaya Terua yepes3 mIOCKYI0 CTEHKY.

38. PacueT mapaMeTpoB BOJBI U BOASHOTO Tapa.

39. TemnonpoBOAHOCTH TIPH cTaroHapHoM pexkume (qv = 0). [lepenaua Temna yepes MHUIMHIPHUICCKYIO
CTECHKY.

40. Pacxon >KUIKOCTH.

41. ®axTopsl, BAUSAIOUIME HA TEIUIOOTAAUY.

42. Yucna noxoOusl.

43. TennonpoBOAHOCTH NpH cTanmoHapHoM pexkume (qv = 0). [lepenaua Terna yepes MapoBylO CTEHKY.
44. YpaBHeHHE MTOA00HS.

45. Temmootaada B ofHO(A3HOM cpeie TPU CBOOOTHOM JBHUKCHHUH KUIKOCTH.

46. TeronpoBOIHOCTh OAHOPOJHON MIACTUHBI IPU HATMYMK BHYTPEHHUX UCTOYHHUKOB TEILa.

47. YpaBHEHHE HEPA3PBIBHOCTH MOTOKA.

48. TennonpoBOJHOCTh OJHOPOJHOTO UMIMHIPUYECKOTO CTEP)KHS MpPU HAIMYUU BHYTPEHHUX
HMCTOYHHUKOB TEILIA.

49. TennonpoBOIHOCTh LHUIMHAPUYECKON CTEHKH MPU HAIMYUHM BHYTPEHHUX HCTOYHHUKOB TEIIA.

50. Temnootnaua B ofHO(a3HOW cpene TNpH BHIHYKICHHOM TEUCHHH JKUIAKOCTH TPU MPOJOIHHOM
OMBIBaHUU TUIOCKOM MMOBEPXHOCTH.

51. TennonpoBOJHOCTD KHUIKOCTEH.

52. EcTecTBeHHAs KOHBEKIIHS.

53. Craruueckoe J1aBJICHHE.

54. TennompoBOJHOCTh TMpPH HAIWYUK BHYTPEHHMX HCTOYHHKOB Temia. [erionpoBOAHOCTh
OJIHOPOJHOTO LIMJIMHIPUYECKOTO CTEPIKHS.

55. YpaBHeHUE 0JJHO3HAUYHOCTH JIS IIPOLIECCOB TEIJIONPOBOTHOCTH.

4.2 .Bompocsl 1Jis1 codece10BaHUsI

1. [TapameTpsl cocTosiHUs paboyero Tena.
2. YpaBHEHHE COCTOSHUS UICATHHOTO Ta3a.
3. AHanu3 OCHOBHBIX TEPMOJAMHAMUYECKUX MPOIIECCOB: U30XOPHOTO, N300apHOTO, N30TEPMUIECKO-
ro, aauadaTHoOro B p-v U T-s AuarpaMmMax.
4. TlepBblii 3aKOH TEPMOJUHAMUKY AJIs1 paboyero Tena, onpeaeaeHue, ypaBHEHHE.
5. BTopoii 3aKOH TEPMOIMHAMUKH, ONPEICIICHUE, YPAaBHEHHE.
6. Onpenenenue Tepmuueckoro KIIJ u xomoaunsHOro ko3 duiinenTa mpsMoro U oOpaTHOTroO IUK-
JIOB.
7. H-S nuarpamma cocTosiHUS BOJIbI U BOASIHOTO Tapa.
8. PaboTa M LMKIBI: NMapOCHUIIOBOM YCTaHOBKM PeHKMHA, XOJOJWJIBHON M MapOKOMIPECCHOHHOMN
YCTaHOBKH U TEIJIOBOTO HACOCA.
9. TennonpoBogHOCTh. PU3NUECKasi CyIIHOCTb. 3aKOH TEIUIONPOBOAHOCTH Dypbe A MIOCKUX U
UUITUHIPUYECKUX CTEHOK.
10. ITouaTre 0 KOHBEKTUBHOM TEIJI000MeHe. BUIBI KOHBEKIIUH.
11. Ypasuenue teroornaun (HeroToHa-Puxmana). Onpenenenue koddduiieHTa TeIIO0TAaYH MPH
CBOOOJTHOM M BBIHYXJCHHON KOHBEKITHH.
12. Kpurepuu nogobusi: Nu, Re, Gr, Pr.
13. Onpenenenune TEMIOBOrO MOTOKA TPU KUIIEHUU U KOHACHCAILIUH.
14. TlonsaTue o mydnctoMm Teriooomene. OmpeseneHre TEIIOBOro MOTOKA MPH W3Iy4YeHUH Ta30B U
TBEPJIbIX TEI.
15. TonsiTue 0 mporecce TEIUIONEpeIaun, ypaBHeHHE Teruionepenaun. OnpeneneHue KodphuimeHTa
TeTUIOTIEpEeIavuH.
16. OnpeneneHue TEMIOBOrO MOTOKA B MPOLIECCE TEIUIONEPEIAUn Yepe3 MIOCKUE U [INMHIPUYECKHE
CTEHKH.
17. Bupl TemI000MEHHBIX anmapaToB, OCHOBHBIE pACUETHBIC YPABHEHHUS.

16



4.3.00pa3en TecTa K IK3aMeHy

Ne
Bonpocer BapraHTE OTBETOB
BOTIP.
1 MaccoBOH (yIeIbHOM) TeIIIOEMKOCTHIO
KonunuecTBo TermioTsl, 5 IOTHOCTEIO
HE0O0XOAMMOI ISl HarpeBa
1 3 TEIIOIPOBOIHOCTEIO
€IMHUIIBI MacChl TeJla Ha OJIUH 1 5 - »
00BEeMHOM Maccoit
rpaayc, Ha3bIBaeTCs. .. c 5
00BeMOM
1 IUNIOTHOCTBIO
KonndecTBO TEIIOTHI, 2 00BEMHOI MACCOi
5 Heo0X0IMMOI sl HarpeBa 3 TETLTONPOBOIHOCTHIO
€KL 06T,eMa TeNa Ha OZTHH 4 00BEMHOH TEIIOEMKOCTBIO
rpaayc, Ha3bIBaeTcH. . . - 5
o0BeMoM
1 k=T(ay, 02, Ry)
TennoBoii moTok npu
TeIIonepeayue, nepeaBacMbli 2 Q=a ‘ Tr - TW| F
oT ropsiuero ronsa c 5
3 | remmeparypoit Tf,1 k xonogHOMY Q=Kk-(Ts1—Tfo)-F
¢barouny c remmneparypoii Tf,2 | Q. Q
— T
paccumMThIBaeTCs 10 GopMyIie 4 q, = VOV
(15 TIJIOCKO# CTEHKH):
5 Q‘c =qy - V-1
1 Q=k-(Tr1 Ty o) -F
2 Q‘C =0Qy- V-1
B crannonapHom pexnme Q. Q
— T -
TEMI000MEHa U TIPU YCIIOBUU 3 q,= Vo V
4 PaBHOMEPHOT'O pacupeneICHUS
BHYTPEHHUX HUCTOUYHUKOB
(CTOKOB) TETJIOTHI B 00BEME Tea: 4 Q=a ‘ Tt —Twl|-F
5 g = QI :9
ol
1 K
Enununa namepenus > KT
5 KO3 PHUIIMEHTOB JIMHEHHOTO U 3 -
00BEMHOT0 TEIJIOBOTO 2 i
K
pacmupenus B cucteme CU... c
KKaJI
1 TBEPABIX T€J, HETIOABIKHBIX Ta30B U XKUJ-
KOCTE!
TennonpoBoAHOCTH (KOHAYKIIMS) 5 a308
6 | Kak crocob nepeaavu TerIoThI 3 =
KUJKOCTEH
XapakTepHa TOJIbKO I ... i rasﬁBonc )IfH}IKOCTefI
5 BOJbI
C 5 1 BO3MOXKEH TOJIBKO B BO3AyX€
b 1| 9H TETIOTHI TeIl-
0Co0 riepeaa ( CIIo )e 2 COIPOBOKIAETCS MAaCCOEPEHOCOM
JIOTIPOBOTHOCTH (KOH usi) OT-
7 POBO ALY 3 HEBO3MOXKEH
JMYaeTCs TEM, YTO TeIuIonepe- 1
BO3MOYKEH TOJILKO B BOJIC
HOC...
5 HE COIMPOBOX/IAETCSI MAaCCOMIEPEHOCOM
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5.  Mertoauyeckue MaTepHaJibl, ONpee/IsiioIIUe NPoue1ypbl OLeHUBAHUS 3HAHMI, YMEHUI,

HABBIKOB M (WJIM) ONBITA J1eSITeJIbHOCTH, XaPAKTEePU3YIOIIMX 3TaNbl (JOPMUPOBAHUA KOMIETeH Mt

OnenHka 3HaHUH, YMEHUH, HABBIKOB 00YUaIONUXCS IIPH COOECEIOBAHMSIX U HA HTOTOBOM 3K3aMeHeE.
B cucreme oLeHKM 3HaHU U YMEHUH UCIIONIB3YIOTCS CIEAYIOIINE KPUTEPUH:

®opMbI KOH-

- IToxa3zarenn Kparkas xapakTepucTHKA OLLEHOYHOI'0 CpPeACTBA
CobecenoBanue 1Mo | 3a4T€HO bakanaBp neMoHcTpUpyeT popMHUpyeMble KOMIIETEHIMH
BOIIPOCAM MOJYJIS OIIK-1, TIK-2, kak MHHMMYM Ha IIOPOT'OBOM YpPOBHE.

1 HE 3aUTEHO He cooTBeTCTBYET yKa3aHHBIM KPUTEPUSIM.
CobecenoBanue 1o | 3a4TEHO bakanaBp aeMoHCTpupyeT (OpMHpPYEMble KOMIIETEHLUU
BOIIPOCAM MOJYJISA OIIK-1, TIK-2 kak MUHUMYM Ha IOPOTOBOM YPOBHE.

2 HE 3aUTEHO He cooTBeTCTBYET yKa3aHHBIM KPUTEPUSIM.
CobecenoBaHue 10 | 3a4TEHO bakanaBp nemMoHCTpupyeT (HOpMHUpPYEMbIE KOMIETEHLIMU
BOIPOCAaM MOZYJIS OIIK-1, TIK-2, xak MUHUMYM Ha IOPOIOBOM YPOBHE.

3. HE 3a4TCHO He cooTBeTCTBYET yKa3aHHBIM KPUTEPHUSIM.

3a4TEHO bakanaBp aeMoHcTpHupyeT (opMHpPYyEeMble KOMIIETEHLUU

Kypcosas pa6ota OIIK-1, [IK-2 kak MUHUMYM Ha IOPOTOBOM YPOBHE.

HE 3aUTEHO OreHKa «HE 3a4TEHO» CTaBUTCA IIPU HEBBIITOJHEHUU yKa-
3aHHBIX KPUTEPHUEB.

He YIOBJIETBOPH- | CTABUTCA MPU OCBOEHHUM MAarucTpaHTOM IOPOTOBBIX

TEJBHO. ypoBHe# meree 50 % kommerentuit OITK-1, TTK-2

VY 10BIETBOPUTENBHO. | CTABUTCSI NIPU OCBOEHUM IMOPOTrOBbIX ypoBHEH Oosiee 50

SK3aMeH % xomnerennun OIIK-1, ITK-2

Xoporio CTaBHUTCSl MPH OCBOCHUHW TOBBIIICHHBIX YPOBHEH MeHee
50 % xommnerennuii OIIK-1, ITK-2

OTnuuHO CTaBUTCS PU OCBOEHUU TOBBIIIEHHBIX ypoBHEi Oozee 50
% xomnerennui OIIK-1, ITK-2

[Tpu 3TOM B cCBOMX OTBeTax OakanaBp JAEMOHCTPUPYET:

- IIOJIHOTY 3HAaHUI TEOPETUUYECKOTO U MPAKTUIECKOT0 MaTepHaa;

- YMCHHUC CO6I/IpaTI>, CUCTCMATU3UPOBATh, AHAJIU3UPOBATE U I'PaMOTHO HCIIOJIb30BATh I/IH(i)OpMaHI/IIO
U3 pa3IMYHbIX UCTOYHHUKOB;

- YMCHHUC YCTKO, SICHO, JIOTUYHO U I'PaMOTHO HU3JIaraTb CBOW MBICJIM, ACJIATh YMO3AKJIIOYCHUSA U BbI-
BOJIBI;

- YMCHHUC IIOJIb30BATbCAd HOPMATHBHBIMU JOKYMCHTaMH B 001acT 0€30IMaCHOCTH B ‘-Ipe?;BI)I‘-IaI\/'IHblx
CUTYaLUsX;

- YMEHHE ONPEeNeNTh, ((OPMYIUPOBATh MPOOIEMY IO pacCMAaTPUBAEMOMY BONPOCY M HAXOAUTH MyTH
€€ pellIeHus;

- YMCHHEC CaMOCTOATCIIbHO IPUHUMATDb PCUHICHUA HAa OCHOBE IIPOBCACHHBIX HCCHGHOBaHHfI;

- YMEHHE U TOTOBHOCTb K UCIIOJIb30BAHUIO ITPUKIIAIHBIX IPOIPAMMHBIX CPE/CTB;

- YMEHHUE CO3/1aBaTh COJAEPKATEIbHYIO IPE3EHTALINIO BBIIOJIHEHHON paOOThI;

- CIOCOOHOCTH K MYOJIMYHOM KOMMYHHUKAIIUH;

- CIOCOOHOCTH HUHTETPHUPOBATH 3HAHUSA M3 HOBBIX U MCKIUCHUIINIMHAPHBIX o0Oiacrei JJI PCIICHUA
MIOCTaBJIEHHBIX 3a/a4.

18



[Tpunoxxenue 2
Metoanyeckue ykazaHus [y 00y4JaromuXxcst 0 OCBOSHHUIO TUCIUITIIMHBI

Bup yueOHBIX 3aHs- Opranu3anus 1esiTeJIbHOCTH 00y4aloIIerocst

THii
3aHsaTus B xope nekuuii (mpakTHUECKUX 3aHSATUHN ))IpEno1aBaTellb U3JIaraeT U Pa3bsCHSIET
JIEKIIMOHHOTO U OCHOBHBIE, Hau0O0JIee CI0KHBIC MOHATHUS TEMBI, a TAK)KE CBSI3aHHBIC ¢ HEl
MIPaKTUYECKOTO TEOPETUYECKHE U MTPAKTUYECKHUE MTPOOIIEMBI, TaeT PEKOMEHIAINN Ha BHITIOJIHEHHE
THIA CaMOCTOSITENIbHOM pabOTHI.

B xone nexmuii 00y4arommMcs peKOMEH TyEeTCS:

- BECTU KOHCIIEKTUPOBaHUE Y4eOHOTO MaTepuaa;

- oOpamatb BHUMaHHE Ha KaTeropuu, GOpMyJINpPOBKH, PACKPBIBAIOIIHE
COJIEpXKaHUE TEX WM UHBIX SABJICHUI U POLECCOB, HAYYHbIE BHIBOJbI U
IIPAaKTUYECKHE PEKOMEH AL 110 UX IPUMEHEHHUIO;

- 3371aBaTh IIPEMNO/IaBATEI0 YTOUHSIOUIUE BOIIPOCHI C LIENbIO YSICHEHUS
TEOPETUYECKUX ITOJIOKEHUN, pa3pelIeHUsI CHIOPHBIX CUTYallUH.

B paGounx KOHCHEKTaX KelaTeIbHO OCTaBJIATh MOJIsI, HA KOTOPBIX BO
BHEAYJIMTOPHOE BPEMSI MOKHO CJI€1aTh IOMETKU U3 y4EOHO-METOUYECKOTO
obecrnevyeHus s CaMOCTOSATEIbHON pa0OThl 00YYArOIINXCs, JOMOTHSIOLIETO
MaTepuai MpoCaylIaHHON JIEKLUH, a TAK)KE IOMETKH, TOTYEPKUBAIOLINE 0COOYIO
BAYKHOCTB T€X WJIM UHBIX TEOPETHUYECKUX MOJIOKEHUMN.

Jlis ycriemiHoro oBiaieHus KypcoM HE00OX0MMO MOCEIaTh BCE JIEKLIUHU, TaK KaK
TEMaTHUYECKHUI MaTepual B3aMMOCBSI3aH Mex 1y co0oii. B ciydasx mpomycka
3aHSTHSI CTYJIEHTY HE0OX0IMMO CaMOCTOSTEIbHO U3YUNUTh MaTepUal U OTBETUTD
Ha KOHTPOJIbHBIE BOIIPOCHI MO MPOMYLUIEHHON TEME BO BPEMsI MHAUBUIYAJIbHBIX
KOHCYJIbTalMi. [IpuMephl BBINOJIHEHN IPAKTUYECKUX 3a1aHHUM NTPECTaBICHBI B
[Tpunoxenuu 2.

CamocrosTenbHas | BakHOH 4acThi0 CaMOCTOSITENILHOM pabOTHI SIBJIIETCS YT€HUE YUEOHOM U HaydHOI
pabora autepatypbl. OCHOBHast pyHKIUS Y4€OHUKOB — OPUEHTHPOBATh CTY/IEHTA B
CUCTEME 3HaHMI, YMEHUI U HaBBIKOB, KOTOPBIE JOJKHBI OBITh YCBOEHBI
OyAyIIMMH CTIEHUAINCTAMU IO JAHHOW JUCLUIUINHE.

Tembl CPC npencrasnens! B myHkre 3.1.1.PI1

ITonroroBka k IToaroroBka Kk 3K3aMeHy MPEIOIaraer:

JK3aMEHY - U3y4EHUE OCHOBHOMW U JIONIOJHUTEIBHON JINTEPATYPBI

- U3y4EHUE KOHCIIEKTOB JICKIINI

- Y4acCTHE B IPOBOJAUMBIX KOHTPOJIBHBIX OIPOCax

- TECTUPOBAHHUE 110 TEMaM

[TepeueHs BOmpoCoOB K dk3aMeHy npecTanieH B [Ipunoxennu 1. Pabounit
yueOHBIN 1aH npeaycmarpuBaeT «OLEHKY» 3a 3K3aMeH, KOTOpasi BBICTaBIISIETCS
110 KPUTEPUSIM, IPEJICTABJICHHBIM B TyHKTE 5.2.

3aaya U3y4yeHus: JUCLUILUINHBI — OBJIAJICHHE 3aKOHOMEPHOCTSMU OCHOBHBIX IPOIIECCOB IIEPEHOCA
TEIUIOTHI U MacChl, B YaCTHOCTHU IPOLIECCOB TEIUIO- U MacCOOOMEHa, MPOTEKAIOIUX COBMECTHO, YCBOE-
HUE OCHOBHBIX PE3YJIbTATOB TEOPETUUYECKUX M IKCIEPUMEHTAIBHBIX UCCIEI0BAaHUN M O3HAKOMIIEHHE C
MyTSIMHU DPELIEHUS COBPEMEHHBIX MpOOJIeM TerioMaccooOMeHa, MpUOOpeTeHne YMEHUIl U HaBBIKOB B
MIPOBE/ICHUH TEIJIOBBIX PACUETOB U PEIICHUH NMPAKTUYECKUX 33/1a4, CBSI3aHHBIX C TEIIOMAacCOOOMEHOM B
AJIEMEHTAaX dHEPreTUYeCKNX YCTaHOBOK.

21.]'[5[ HU3YUCHUA AUCHUIIIHUHBI H@O6XO}II/IMO 3HaHHWE BBICIICH MaTE€MAaTUKH, (1)I/ISI/IKI/I, ruapoanHa-
MUKW U TCPMOJNMHAMUKH.

B cniucke pekoMeHyeMoil TuTepaTypbl BbIACIEHBl YUeOHUK M 3aJJaYHUK (OCHOBHOM KOMIIJIEKT
KHHUT), B KOTOPBIX 00bEM M CTPYKTypa MaTepuaia B HauOOJbIIEH CTENEHU corjacyercs ¢ yTBep-
)K,Z[eHHOfI HpOFpaMMOfI AUCHUIIINHBI, a MMPUBCACHHBIC B NPUIOKCHUAX CIIPABOYHBIC JAHHBLIC O0CTA-
TOYHBI, YTOOBI B ITOJIHOM OOBEME BBIIOJHUTH PacueThl, IPEyCMOTPEHHbIE KOHTPOJIbHBIMU 3aJlaHU -
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MU. IMEHHO 1O 3TUM KHUTaM JIaHbl B HACTOSIIIEM TOCOOMH METOAUYeCKHe pa3padboTku (Oubnuorpa-
(buyeckue CChUIKM IO TeMaM MPOTrpaMMbl U B Pa3bsCHEHUAX K BOIIPOCAM JJIsI CAMOKOHTPOJIS) € yKa-
3aHHMEM TJaB, naparpadoB ¥ CTpaHUI], MOJICKAIMNX 00s3aTeNbHON MpopadboTKe.
B cnyuae 3arpynHeHuil ¢ npuoOpeTeHueM yKa3aHHBIX B CIIMCKE M3/aHMN yuyeOHMKa M 3ajad-
HUKa, yYKa3aHHbIX B ILI. 4.1 u 4.2 PaGodeil nporpaMmbl 0 JUCLUILUIMHE, MOKHO BOCIOJIb30BAThCS
STUMH K€ KHUTaMHU IpeIblAyIIMX H3AaHuil. B crnucke NONOIHUTENBHOW JMTEpaTypbl HPHUBEIEHBI
HAaUMEHOBAHHUS KHUT, KOTOPBIE MOTYT OBITH MCIOJIB30BaHbI s 0ojee moApOOHOr0 M3y4eHHS OT-
JEeIBHBIX TE€M Kypca W IpH pEelIeHUH NMPAKTUYECKUX 3aJad, BBIXOASIIMX 32 paMKH y4eOHOH Ipo-
IrpaMMBlI.
Yka3aHus 10 OPraHU3aL UM CAMOKOHTPO0JIA

[Tpu u3ydeHHH MTUCHUIUIMHBI "TepMOJMHAMHKA M TerJionepenaya" Ooyiblioe BHUMAHHE HYXKHO
0o0paTUTh Ha CaMOCTOSITEIbHYIO paboTy ¢ yueOHOH nuTepaTypoil. MeToauyeckue ykasaHus mpecie-
OyIOT Leldb — O00€CHeUYnTh EIUHCTBO IIPOLIECCOB CAMOCTOSITEIbHOM HPOPA0OTKH TEKCTa PEKO-
MEHJyeMOIo y4eOHHKa U CAMOKOHTPOJISI 32 KAYECTBOM YCBOEHMs IPOrPaAMMHOr0 MaTepHaia JUCLH-
nauHbl. [lo kaxmoit Teme mporpammsl npuBogutes mo 10-14 Bonpocos. Ux dopma npexycmarpu-
BaeT orBeT "Jla" uiu "Het". KonnyecTBo BEpHBIX OTBETOB MTOMOTAET CYAUTh O CTENEHU NOATOTOB-
JIEHHOCTHU CTYyJEHTa Mo TeMe. B ciayyae ommOOYHBIX OTBETOB MJIM HEYBEPEHHOCTHU B OTBETE M3Yy4atOT-
Csl HOSICHEHMsI K OTBETaM Ha BOIPOCHI JIJIsl CAMONPOBEPKH. Bompoch! MOBBILIEHHOM TPYyIHOCTH, HA KOTO-
pbI€ HET IPSIMBIX OTBETOB B yU€OHUKE, OTMEUEHBI 3B€3/10YKOI.

[Tpeamer kypca, oOuue noHsATHs. OCHOBHBIE MPOLIECCH! MEPeJaun TEIUIOThI: TeIIONPOBOAHOCTS,
KOHBEKTHBHBIN TEIJIOOOMEH, JTyYUCThIN TemooomeH. Temnonepenaya. TemnooTnaya.

Makpockonudeckuii XxapakTep Y4eHUsl O TEIJIOOOMEHe: YCIOBUS M IPaHUIbI IPUMEHEHUs MaKpo-
CKOIMMMYECKOW MOJAENIH: CIUIOIIHAA cpeAa. TeopeTUYECKU U SIKCIEPUMEHTAIIBHBIN METO/IbI NCCIICIOBAHUS
B Temionepenaye. CoBpeMeHHbIe IPOOIeMbl TEIIONepeaayH.

MeToanyeckue yKa3aHusl K POBeICeHUI0 CEMUHAPCKUX 3aHATHI

[TocnenoBarenbHOE WU MapajuieNibHOE U3ydeHue AucuIuimH « TepmoanHamukay u «Temnonpena-
4a) UMEeEeT CBOI0 0COOCHHOCTh — MPUMEHEHHE OJIMHAKOBBIX OyKBEHHBIX 0003HaYeHuit Q U ( mpu pa3nuy-
HOM WX 3HAYEHWH B Kaxjaou mucnuiuinHe. Tak, B «Tepmoauaamukey depe3 Q 0003HAYAIOT KOJIMYECTBO
TEIUIOTHI, MOABEICHHOE K CUCTeMe uepe3 000m0ouky. DHepruto B enuHunax CH BbIpaxaroT B IHKOYISX,
KWIO- U MeTaKoyisix. COOTBETCTBEHHO uepe3 ( 0003HAYal0T KOJIMYECTBO TEIUIOTHI, TTOJIBEICHHOE K CH-
crteme maccoi | kr, u B enquauax CH ero BbIpakaroT, HalIlpUMEP, B JHKOYJSAX Ha KuiorpaMMm. OgHako B
kypce «TemmoMmaccooOMeH» 3TH ke 0003HAUYCHHS] MPHUMEHSIOT IJii 0003HAYCHHUS MOIIHOCTU IOTOKOB
TeroTel. Yepes Q 0003HAuUaIOT MOIIHOCTH TEIMJIOBOTO MOTOKA Yepe3 TpaHUIly Tena (Ha3blBaeMylo s
KpPaTKOCTH MPOCTO TEIUIOBBIM MOTOKOM), KOTOPYIO BhIpaxkatoT B BaTTax. COOTBETCTBEHHO uepe3 ( 00o-
3HAYAIOT MOBEPXHOCTHYIO MHTEHCHUBHOCTh MOITHOCTH TEIUIOBOTO MOTOKA (HA3bIBAEMYIO UIS KPAaTKOCTU
IJIOTHOCTHIO TETJIOBOTO MTOTOKA),KOTOPYIO BRIPAXKAIOT B BaTTaX Ha KBajapaTHbIN MeTp OO1iee ke Konuye-

CTBO TETUIOTHI, POIIEIIEE CKBO3b IPAHMILy TENA, B PEKOMEHTyeMOM yueOHuKe 0003Ha4aroT 9epes Q,

1 BBIPAXKAIOT B JDKOYIISX.
Bonpocsl 111 caMonpoBepKHU

B. 1. BepHo 11, 4TO MeXAy CTEHKaMH, pa3/IeJICHHBIMHU CJIOEM Ta3a, MOXKET CYIIeCTBOBATh KaK KOH-
BEKTHBHBIN TETNIOOOMEH, TaK U TeruiooOMeH u3nydennem? ([a, HeT).

B.2. SBnsiercs mu termooOMen mexy CoHIIEM U TUTAaHETAaMH ITPUMEPOM CIIOKHOTO TEeIIoo0Me-
Ha? ([a, Her).

B.3. SIBnsieTcst 1 mepeHOC TEIUTIOTHI Yepe3 CTEKII0 MPUMEPOM CIIOKHOTO Teruiooomena? ([a, Her).

B.4. Bo3moxeH 1 KOHBEKTUBHBIN Ter1000MeH B TBepaoM tene? ([a, Her).

B.5. SIBnsieTcs 11 KOHBEKTUBHAS TEIUIOOTAa4ua dJieMeHTapHbIM nporeccom? ([la, Her).

B. 6.4Bnstietrcs nu nporiece Teruionepenadn neMeHTapasiM nporeccom? ([a, Her).

B. 7. Bo3amoxHO 11 siBIIeHHE MaccooOMeHa ipu OTCYTCTBUH KoHBekiuu? ([la, Her).

B. 8. U3 nByx enuHMI] — BaTT W JKOYIb, SBISICTCS JIW BAaTT €AMHUICH TerutoBoi mormmHocTu? ([la,
HET).
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B. 9. OTtnuuarorcs 1 €MUHUIBI AIEKTPUIECKOM MOIIIHOCTH U TOTOKa TetuoThl? ([la, Her).
B.10. MoHO J11 BbIpakaTh INIOTHOCTh TEIJIOBOTO MOTOKA B KMJIOKAJIOPHUSX HA KBAJIPaTHBIA METp?
(Ha, mer).
Tema 1. OcHOBHBIE MOJIOKEHHUS TEOPUH TEIJIONPOBOIHOCTH
Conep:xaHnue TeMbl
MexaHu3Mm mpoliecca TEIIONPOBOJHOCTH B ra3ax, *KHUAKOCTAX, MeTalljlaX, TBEPbIX TUIICKTPUKAX.
TemneparypHoe mose. TeroBol MOTOK M IUIOTHOCTH TEIUIOBOTO mMoToka. 3akoH dypre. Koaddumument
TEIUIONPOBOJHOCTH, €r0 3aBUCUMOCTh OT pasznuuHbIX (akTopoB. [duddepenunansHoe ypaBHEHHE TEIUIO-
npoBogHOoCTH. KoadduimeHT TemmnepatypornpoBoHOCTH. KpaeBble yCIoBUs sl Mpoliecca TEIUIONpPOBOI-
HOCTH; TPAaHUYHBIE YCIIOBUS MIEPBOr0, BTOPOT0, TPETHEro U 4eTBepToro ponaa. 3akoH Heiorona-Puxmana s
TEIJIO0TIauH.
MeToanueckue yKazaHust
[Tpu m3yuenun audQepeHnrnanbHOr0 YPaBHEHUS TEIIONPOBOIHOCTH Dyphe 0OpaTUTh BHHMaA-
HUE, YTO €ro BBIBOJ OCHOBAH Ha 3aKOHE COXPaHEHUs YHEPrHH, Ha 3aKOHE TEIIonpoBogHOCTU Dyphe U Ha
JIOTYIIIEHUN O TIOCTOSTHHOM 3HAu€HUU KOA(PPUIIUEHTA TEIJIONPOBOJHOCTH, KOTOPBIC U OMPEICIISIOT CyIIIe-
CTBO 3TOT0 ypaBHEHUS U 00JIacTh ero npuMeHenus. B ucxoanom ypaBuenuu [ 1, ¢.16 (1-22)] nomymieHo ot-

CTYIUICHHE OT NMPHUHATHIX B KHUTEe 0003HAYCHUI: BMECTO dQl ud Q, crezoBano Obl HamMCATh dQTl u

dQT2 ,aBMmecto dQ — Bennuuny dU wnu dH.

Bomnpocs! 1151 NOATOTOBKH K c00ece10BAaHUIO
MoryT 11 U30TepMUYECKHE TOBEPXHOCTH nepecekarsesi? ([a, Her).
MoryT 11 H30TepMHYECKHE TIOBEPXHOCTH OBITh 3aMKHYThIMH? ([la, HeT).
3. U3 aByX IpOTHBOMONOXKHBIX yrBepskaennii (gradt L msorepme; gradt || msorepme) sBistercs

N

JIY IpaBUJILHBIM UMEHHO BTOpoe? ([a, HeT).

4. JlocTaTo4HO JIM 3HATh TPAJAMEHTHI TEMIIEPATYPHOTO OIS, YTOOBI OMpPENeInTh Pa3HOCTh TEMIIe-
paTtyp Mexnay Toukamu nosia? (a, Her).

5. JlocTaToyHO JM 3HATh MPOJODKUTEIBHOCTh HAarpeBa M KOJUYECTBO TEIUIOTHI, MOABEICHHOM 3a

3TO BpeMS K TeJy MPOHU3BOJBHBIX Pa3MepOB, YTOOBI OMPEAEITUTh TUNIOTHOCTh TEIJIOBOTO ITOTOKA

Ha noBepxHocTH Tena? ([a, Her).

MoryT 51 OBITh OIMHAKOBBIMH UCTHHHAS M CPEIIHSS TUIOTHOCTH TeTIoBOro nmoroka? ([a, Her).

7. Moxer nu cpeiHss 00beMHasi MOIIHOCTh BHYTPEHHUX UCTOYHUKOB TEIUIOTHI ObITH PABHOM 1H-
BEpreHIuu noroka termioTel? ([a, Her).

8. MoryT 1 ObITh BBIpaXKEHBI B OIMHAKOBBIX €JMHULAX IUIOTHOCTh TEIUIOBOIO MOTOKA U 00BEeMHast
MOIIIHOCTb BHYTPEHHUX UCTOYHUKOB TerioThl? ([la, Her).

9. Bo3MoHa M TUBEpreHIus MOTOKOB TETJIOTHI IPH OTCYTCTBUM BHYTPEHHUX MCTOUYHUKOB (TpH-
eMHUKOB) TeroThl? ([a, Het).

10. MoxHo 11 paccMaTpuBaTh JU(QepeHIraIbHOe ypaBHEHHE TeMIoNpoBoHOCTH Pypbe Kak o-
Hy 13 Gopm 3akoHa coxpaHeHus suepruun? ([a, Her).

11. MoxHo 11 nIpUMEHHUTh ypaBHeHHe Jlaruaca K aHaM3y MPOIECCOB HECTALMOHAPHOM TemIonpo-
BogHoctH? ([a, HeT).

12. Bxopsrt nu ¢pu3HyUecKue mapamMeTpsl Tella B COCTaB yCIOBUH OJJHO3HAYHOCTH, HEOOXOAUMBIX JJIS
pemieHus AugepeHnnaIbHOro ypaBHeHus TeronpoBoanocT? (a, Her).

13.

14.

o

Tema 2. OcHOBHBIE 3aKOHBI TEIIOBOT0 U3JIy4eHHS

Conep:xanue TemMbl

[Ipupoaa tennoBoro uznydenus. CrnekTp uznydeHus. Jlyuncrteiit notok. [110THOCTE TydncToro
notoka. MHTeHcuBHOCTDh u3nydeHus. [lornomaromas, oTpaxaromas U MPONyCKHas CIOCOOHOCTH Tell.
N3nyuenne MOHOXpOMaTHYECKOE M MHTEerpasibHoe. 3akoH Kupxroda 1jis MOHOXpOMATHYECKOTO U UHTe-
TPaATLHOTO U3JTYYCHHUS.

Knaccudukanus 1y9ucThIX OTOKOB: COOCTBEHHOE U3IyUYCHHE, OTpaXKeHHOE, 3P (HEKTUBHOE U pe-
3yJlbTaTUBHOE U3TyYeHHE, 1a/1a011lee U MOTJIOIMIEHHOE U3JIyYeHHUS; UX B3aUMHAas CBS3b.
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Pacnipenenenue sHepruM B CIEKTpe YEpHOro Tena: 3akoH Ilmanka, 3akon Buna. Koadduunent
yepHOTHI n3nydeHus. Cepoe Teno. 3akod Credana-bonbimana, 3akon Jlambepra.

MeToauyeckue yKazaHust

HyxHO paznuuuTe u3ilydeHre paBHOBECHOE U HEPAaBHOBECHOE.

PaBHOBeCHOE M3yyeHne onuckiBaeTcs 3aKOHOM lInanka wnm 3akoHoM Penes — /xuHca u Buna
(uactHble cimydan). 3akon Credana-bonbiimana u 3akoH cMenienus Buna BeiTekaroT u3 3akoHa [lnanka,
MEPBBIN — MPU €T0 HHTETPUPOBAHUU, BTOPOH — TIpU AU HEHITUPOBAHUY.

W3nyuenue peanbHBIX TE CIEAyeT paccMaTpUBaTh Kak MPUOIMKEHHOE K paBHOBECHOMY, OIMHCHI-
BaeMoe ¢opmynamu [Inanka, Buna u Credana-bonsiiMana, KOTOpbIE OTIMYAIOTCS OT COOTBETCTBYIOLTUX
OJTHOMMEHHBIX 3aKOHOB YEPHOI'0 M3JIY4YE€HHUS TOJIBKO OMBITHBIMU KO3 (dUIIMEHTaMH, HA3bIBAEMBIMU CIIEK-
TPAIbHOM CTENEHBIO YEPHOTHI WM CTEHEHBIO YEPHOTHI (MHTETPAIIbHOM), MPUYEM JUIsI CEPBIX TEJ CIEK-
TpaJbHbIE CTEIIEHH YEPHOTHI OAMHAKOBBIE IIPU BCEX JJIMHAX BOJHBI U PAaBHbl MHTErPAIIBHON CTEIECHU
YEPHOTHI.

Bomnpocsl 111 MOATOTOBKH K co0eceI0BAHUI0
1. Moser iu Teno morIonaTh OOJbIIe TyYUCTON YHEPTUH, yeM u3nydars? ([a, Her).
2. Moxer 11 OTpaKeHHBIN JTYYUCTBIA MOTOK OBITH OOJBINE MaAaroIero Jyyucrtoro moroka? (a,

HET).

3. OJMHAaKOBHI M €IMHULIBI, UCIIOJIb3yEMBbI€ /IS TIOBEPXHOCTHOMN TUIOTHOCTH MOTOKA MHTETPAILHOTO

M3JIYYCHUS U I CIIEKTPabHOM TUIOTHOCTH TOoTOKA u3inydenus? ([a, Her).

4. Bcerma nm Teno, TeMIeparypa KOTOPOTO BBIIIE TEMIIEPATypbl OKPYXKAloIed cpeibl, U3IydaeT
sHepruu Oosbine, yem noriomaet? ([a, ner).
5. Moxer nu BoO3pacTaTh CHEKTpalibHAs MJIOTHOCTh MOTOKA M3IIyYEHUS MPHU yBEIUYCHHUH ATUHBI

BOJIHBI u3nydeHus? (Ia, Her).

6. Moxer nu yObIBaTh CIIEKTpaIbHASI INIOTHOCTH MOTOKA M3TYYSHHSI IPU YBETUYECHUU JTUHBI BOJIHBI
m3nydyenus? (a, ner).
7. Moxer nmu coOCTBEHHOE M3JIy4YeHHE Teja ObITh MEHBIIE OTPAXKEHHOTO 3TUM TEJIOM H3JIydeHUs?

(Ha, uer).

8. . Moxer 11 cOOCTBEHHOE M3JIydyeHHE Tesla ObITh OOJIbIIIE MOTJIOMEHHOTO STHUM TaJIOM M3JIy4eHHs ?
(Ha, uer).

9. MoxeT 11 cOOCTBEHHOE M3NTydeHHE Tesa ObITh Oousblie 3()h()EKTUBHOTO U3IIydeHHs 3TOro Tena?
(Ha, uer).

10. Moxet i cOOCTBEHHOE M3JIyueHHUe Tejla ObITh OOJble MOTOKAa Pe3yJbTHPYIOLIEro M3Iy4YeHus,
HarpaBJieHHOTO oT Tena? ([a, Her).
11. Moxet 51 B yCIOBHUSAX PaBHOBECHOT'O M3JIyY€HHs CTENEHb YEPHOTHI TeJla OTIMYATHCS MO BEIH-
YUHE OT IMOTJIoNIaeMoi crmocooHoctu roro Tena? ([a, Her).
12. Beerga nu creneHb YepHOTHI TeJla M €ro HoronareabHas cnocoOHocTs oguHakoBbl? ([a, Her).
13.
Tema 3. TensiooOMeHHBIE anIapPaThI
Conep:xaHnue TeMbl
O6umme cBenenus. Haznauenus temnooOMeHHUKOB. VX kiaccudukanys no NpuHIUNAM AeHCTBUS:
peKynepaTUBHbIE, pETEHEPATUBHBIE U CMECUTENbHbIE TETJIO00OMEHHUKH, TETIJIO0OMEHHUKH C BBIICTIEHUEM
TEIUIOTHI 3a CUeT JIPYTMX BHUJIOB SHEPTUH. XapaKTE€pHbIE KOHCTPYKTHBHBIE CXEMBbI TEIJIOOOMEHHHUKOB.
OcCHOBHBIE CXEMBbI JIBH)KEHHUS TEIUIOHOCHUTENEH B TEMIOOOMEHHUKAX: MPSIMOTOK, MPOTUBOTOK, MOIMEpey-
HBIA TOK 1 KOMOWHUPOBaHHbIE CXeMbI. 3a/1aul pacyeTa Ter1000MEeHHUKOB. PacueT npu NpoeKTUpOBaHUU
U TOBepOYHBIN pacueT. OCHOBBI TEMJIOBOIO U THIPABINYECKOTO pacueTa TeII00OMEHHUKOB. Y paBHEHHE
TEIUIOBOrO OajaHca ¥ ypaBHEHHUE TEIUIOOTAAYH.
Cpennuii TemnepaTtypHblid Hanop. OnpeaeneHue cpeJHero TEMIIEPATYPHOTO Haropa AJisi OCHOBHBIX
CXEM JIBWKEHUS TeruloHocutened. CpaBHEHHE NMPSMOTOKA U NMPOTUBOTOKA. OnpeneneHne NoBEpXHOCTU
TEII000MEHa MpU NMepeMeHHOM K03 (UIIMEHTe TEIUIO0TAaYl U MEPEMEHHBIX TEIJIOEMKOCTSAX TEIJIOHO-
cureneid. Boruncnenue xo3dduumenta remionepenaun uis pa3aiuuyHOR (HOPMBI MOBEPXHOCTH TEILI000-
MeHa. [lonstue o cmoco0ax y4yeTra IKCIUTyaTal[MOHHBIX YCJIOBUN (HEMOJHOE OMBIBAaHHE MOBEPXHOCTHU
Harpesa, 3arpsi3HeHus, HEIUIOTHOCTH). Brluncienne KOHeUHOM TeMrepaTypsl TerioHocureneil. aren-
cudukanms npoueccoB Temionepenadn. OcoOEHHOCTH B METOJHMKE TEIJIOBOTO pacyeTa pereHepaTHBHBIX
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TEII0O0OMEHHUKOB. BbIpaxkeHne A7 MOJIHOTO Ma/IeHUs JIaBJICHUS B TEIUIOOOMEHHUKE. [ uapaBinyeckue
COIIPOTHBIIEHUS] U MECTHBIE COIPOTHUBIICHMs. 3aTpaThl Hamopa, 00YyCIOBJIEHHbIE YCKOPEHHEM IIOTOKA U
[IPEOJJOIEHUEM T'HJIPOCTaTUYECKOrO JIABJICHUS CTO0J10a >KUAKOCTH. MOIIHOCTH, HeoOXoaumas Ui mepe-
MELICHHS TEIJIOHOCUTENEH.
Meroanyeckue ykasaHus

OCHOBHBIM BOIIPOCOM TEMBI SBJISICTCS aHAJIM3 YPAaBHEHMsI TEIJIOBOTO OajaHca U ypaBHEHHs TEIJIo-
nepeaayn, a TaKkkKe UX NPUMEHEHUE K pacueTy TermI000MEHHHKOB — KaK IMPOEKTHOMY, TaK U K MOBEpOU-
HOMY pacyeTam.

Heo6xoauMo pasnuuaTh NMPOEKTHBIA U MOBEPOYHBIM pacyeThl TeII00OMEHHUKOB, XOPOIIO pa30u-
paThCsl B BBIBOAAX, OTHOCSIIMXCS K ONPEACICHUIO CPEIHErO TEMIIEPaTYyPHOIO HAIIOPA, U OBJIAAETh METO-
JUKOHW pacdyeTa KOHEUHBIX TEMIIEpaTyp.

Bonpocs! /151 NOATOTOBKH K co0ece10BAHUIO

1. MoeT 11 B CTallMOHAPHOM PEKUME TEINIOOOMEHHUKA U3MEHATHCS Pa3HOCTh MEXy TeMIeparypa-
MU HarpeBaeMoi CTpyu Ha Bxoje u Ha Beixone? ([a, Her).

2. 3aBUCHT JM B CTAlMOHAPHOM PEXHMME MOUIHOCTb TEIUIOBOTO MOTOKA, MPOXOJAIIEro CKBO3b TEIJIO0-
00OMEHHYIO IIOBEPXHOCTb, OT IMPOIOJDKUTEIIBHOCTH peskuma? ([la, Her).

3. . 3aBUCHT JIM B CTAllMOHAPHOM PEKUME KOJIMYECTBO TEIUIOTHI, IPOXOAAIIEe CKBO3b TEIIIOOOMEHHYIO
MMOBEPXHOCTD, OT MPOAOIKUTENbHOCTH peskuma? ([a, Her).

4. Moxer nu cpeaHuil Jorapu(MUUECKuil TeMIepaTypHbli HAlop B MPSMOTOYHOM TEIUIOOOMEHHHUKE
OBITH OOJIBINE, YEM KaXKABIN U3 KpaltHUX TeMrepaTypHbix HamopoB? ([a, Her).

5. Moxer 11 cpenHuil orapupMuU4ecKuil TeMIepaTypHblii Hanop ObITh MEHbIE XOTS Obl OJJHOTO U3
Kpaiinux HanopoB? (/la, Her).

6. BepHo 5, 4TO BKIJIIOYEHHE TEIJIOOOMEHHHKA 10 CXeME MPSAMOTOKA HE MOXKET YBEIMUYUTh CPEIHUMN
Jorapu(MUUECKUil Harop IO CpaBHEHUIO CO cxeMol mpotuBoToka? ([a, Her).

7. BepHO 11, 4TO yBEIMYEHUE MOLIHOCTH TEIUIOBOIO [IOTOKA B TEIMJIOOOMEHHMKE JIOCTUTAETCsl TPU HO-
CTOSTHCTBE KOA((UIMEHTA TETUIOOTIA4YM 32 CUET YBEIHUYCHHs CPEIHEIOTapru(MHUECKOrO TeMIepa-
TypHoro Hanopa? ([la, Her).

8. MOXXHO 1M BBIYHCIIHTEH CPEIHIOI0 MO CEYEHUIO CKOPOCTh CTPYH, 3HAsl TOJIBKO €€ OOBEMHBIN pacxoy
yepes cedeHue u riomians ceuenus? (La, ver).

9. Bepno mu, uto npu 20 C 1 HOPMAJIHHOM JAaBICHUN KHHEMAaTHYECKUH KOA((UIIMEHT BI3KOCTH y BO3-
nyxa Oomnblie, yeM y Boabl? ([a, Her).

10. Mosxet 1 kK03 PHUIMEHT COMPOTUBICHUSI TPEHUS U3MEHSITHCS MIPU MEPEX0e OT peKrMMa HarpeBa-
HUS CTPYH K pexumy ee oxnaxaenus? (a, Her).

11. Pacter nu CONMpOTHUBIIEHUWE TPEHUS NMPU YBEIWYEHHH CKOPOCTHU MOTOKa B TeruiooOMeHHuke? ([la,
HET).

12. PactyT 1 3aTpaThl MOIIHOCTH Ha HACOC, MPOKAYMBAIOMINN )KUIKOCTh Yepe3 TEIUI00OMEHHHK, eCIIn
MIOJTHOE CONPOTUBIICHHE TPEHU B TeII000OMeHHuKe cHuxkaercs? ([a, Her).

13. Bo3MokeH JH TpH TEYSHHH TEIUIOHOCHUTENCH BJIOJIb TEINIOOOMEHHOW MOBEPXHOCTH MPSIMOTOYHOTO
TEMJIO0OMEHHUKA ClIy4all KOHBEKTUBHOW TEIUIOOTAAYH, XapaKTePU3yEeMbIH TEIJIOBBIM DPEXHUMOM
crenku t, = const? ([a, ver).

14. . Bo3MoskeH JIi IpU T€YEHUH TEIIOHOCUTENEH BI0JIb TEMIOOOMEHHON MOBEPXHOCTH MTPOTHBOTOYHO-
TO TETUIOOOMEHHHUKA CITydail KOHBEKTHBHOH TEIIOOTIAuH, XapaKTePH3yeMbIH TETUIOBBIM PEKHMOM
cteHku t, = const? ([a, Her).
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