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AHHOTaHI/ISI K JUCIUIIIINHEC

Hazeanue oucyuniunul

OCHOBBI TEIUIOTEXHUKHU

Hanpaenenue noozomosku
(cneyuanvrnocmo)

08.03.01 CtpoutenbcTBO

Hanpaenennocme
(npoghunv/npozpamma/cney
uanuzayus)

[IpomblllIZIEHHOE W Tpa)¥AaHCKOE CTPOUTENBCTBO, ['opojnckoe
CTPOUTENBCTBO 51 XO035ICTBO, BonocnaOxenue 31
BOJOOTBeAeHUEe,  TemnorazocHabkeHue M BEHTHJIALUA,
[IpoextupoBanue 3manuii, TemnorazocHaOxKeHUE, BEHTUIIALINS,
BOJOCHAOXKEHHWE U BOJOOTBEACHUE 3/IaHUM, COOPYKEHHI,
HACEJICHHBIX MYHKTOB

Mecmo oucyunnunul

O6s3arenbHast yacth biioka 1 «/ucuurminHbl (MOTYITH )»

Tpyooemxocmy (3.e. / uacwt)

2 3.e./72 gaca

Iens uszyuenusn | VI3yueHue TeOpeTHYECKMX OCHOB 3HaHMM B  obiactu

Oucuunﬂuubl TCIIJIOTCXHUKH, HCO6XOHI/IMBIX JJIsA I[aJIBHeI\/JIH_IeFO N3YUCHUA
psana IUCHUMIUIMH TMPO(PECCHOHATBHOIO IHKJIA HalpaBlIeHUS
08.03.01 «CTpouTenbCTBOY

Komnemenyuu, OIIK-1 Cnocoben pemarp 3amaud  NPOQecCHOHATBHOM

dopmupyemuie 6 | IeATEIbHOCT Ha OCHOBE MCIIOJIb30BAaHUSI TEOPETUYECKUX U

pe3yibmame 0C60eHUA | IPAKTUUECKUX OCHOB €CTECTBEHHBIX M TEXHHYECKHUX HayK, a

OUCYUNTUHBL TaK)Ke MATEeMaTHYECKOTO armnapara

Coaep:xanue IMCUMILITUHBI
(ocHOBHBIE  pa3ieibl U
TeMBbI)

IIepBblil 3aKOH TEPMOAVMHAMUKH

TepmoanHaMuuecKe MPOUECChl U3MEHEHHUS COCTOSIHUS
HJICATBHOTO Ta3a

Bropoii 3ak0H TepMOIMHAMUKHA

BoastHoit map u ero cBoiicTa

PaGouue nporiecchl ¥ IUKIIBI JHEPTETUYECKUX YCTAHOBOK
OcHOBHBIE TIOJIOKEHUS ¥ 3aKOHBI TEOPUHU TEIJIOMacCOOOMEHa.
CrniocoOsI epeHoca TemaoThl. TermionpoBOAHOCT

Braxxnsiil BO311yx

®opmMa  NPOMEKYTOYHOH
arTecTalu

3a4CT




1. Henu u 3a1a94 TUCHUILJIMHBI.

I_IeJ'ILIO OCBOCHH AOUCHUIUIMHBI SABJIACTCA HU3YUYCHUC TCOPCTUUYCCKUX OCHOB 3HAaHUU B
00JIACTH  TETUIOTEXHWKH, HEOOXOJUMBIX JIIS JalbHEWIIEro W3y4eHUs psija JIUCIHILIHH
npodeccuonansroro nukia HanpasieHus 08.03.01 «CtpoutenscTBo»

3agauM TUCIUTUIMHBL:

- U3Y4YCHHC TCOPCTUYCCKUX OCHOB TEXHUYECKOU TCPMOANHAMUKHU, LUKIIOB TCIIJIOBBIX
MaIlliH, a TAKKe PA3JIUYHBIX PEXKUMOB TEIUIOOOMEHA.

- mpuoOpeTeHne yMEHUN M MPAKTUYECKUX HABBIKOB OINPENEICHUsI TEPMOAMHAMUYECKUX
napaMeTpoB paboUYuX TEJl TEINIOMEXaHUYECKUX CUCTEM.

2. Ilnanupyemble pe3yabTaTbl 00y4eHHsI
B pe3ynbrate 0ocBOSHUS NUCUUIUIHHBI Y CTYJEHTa TOJKHBI ObITH CHOPMUPOBAHBI

3HaHI/Ifl, npnoﬁpeTaeMble B X0/1€ OCBOCHHUSA JUCIHHUITJINHbI

Ne 3Hanus
n/n3
1. (1)I/I3I/IquKI/Ie BCIIMUUHBI U q)H?,I/ILIeCKI/IC KOHCTAaHTBI, HX OHpeHeﬂeHHﬂ, CMBbICII,
CIOCOOBI U CAMHUIBI U3 U3MCPCHUA
2. METOAbI peIHeHI/Iﬂ TeOpeTI/IquKI/IX 158 3KCHepI/IMeHTaﬂbHBIX 3a1a4
3. MCTOJbI ITOCTAHOBKH MW IIPOBCACHHUA OSKCIICPUMCHTOB I10 3aJdHHBIM MCTOJIHWKaM B
00JIaCTH TEXHUYIECKOM TEPMOJTNHAMUKHI

YMCHI/IH, npnoﬁpeTaeMble B X0/1€ OCBOCHHUSA NHUCIHUITINHDbI

Ne Ymenus
n/ny
1. HpOBOI[I/ITB MaTeMaTI/I‘IeCKI/Iﬁ aHaJIn3 HpI/IKHaI[HI)IX 3a1a4
2. BBITIOJIHATH BKCHepI/IMeHTaHI)HI)Ie HCCIICOIOBAHUS TepMO)II/IHaMI/I‘-IeCKI/IX HpOHeCCOB 110
3aJaHHBIM MCTOAHUKaM

Hasbiku, npuo0dperaemMbie B X0/1¢ OCBOCHH S IUCIUNJIMHBI

Ne Hapbikn
n/n
1. | ¢pusuyeckoro MOJETMPOBAaHHS IS PEUICHUS TPHUKIAMHBIX 337a4 1o Oymaymiei
CIICOHNAJIBHOCTHU
2. SKCHICPUMCHTAJIIBHOTO MCCICAOBAHUS TCPMOJUHAMUYCCKUX TTPOUECCOB MO 3aJaHHbIM
METOINKAM

KOMHeTeHHHI/I, npnoﬁpeTaeMlﬂe B X0€ 0CBOCHHUS NUCIUIIJINHDBI

Komnerenuuu HNHpukaTopsl 3Hanusa | YMenus | HaBbiku

OIIK-1.1 BrisBieHHEe ¥ KIACCUPHUKAIHS
($U3MYECKHX M XHMHYECKHX MPOLECCOB, 1-3 1-2 1-2
MIPOTEKAFOIIUX Ha o0beKTe

OIIK-1 Crocoben pemars 3amaun | Ipo(ecCHOHAIBLHON JESTeIbHOCTH

npodeccronansHoi  nesitensHocTH | OIIK-1.2  Omnpenenenne  xapakTepUCTHK

Ha OCHOBE WCTIONIB30BaHM | (PU3HYECKOTO rpouecca (stBIIEHUS),

TEOPETHYECKNX W  TPAKTHYECKHX | XapaKTEPHOTO JUTS 00BEKTOB 1-3 1-2 1-

OCHOB €CTECTBEHHBIX 1| IpopecCHOHAIBHOW  JEATENbHOCTH, Ha

TeXHWYECKHX HAyK, a  TaKKe| OCHOBE TEOPETHIECKOTO u

MaTeMaTHYeCKOTO amnmapara 9KCHEPUMEHTAIBHOTO NCCIICTOBAHIH
OIIK-1.5 Bribop 6a30BBIX (PH3HYIECKUX H
XUMHUYECKUX 3aKOHOB Uil PELIeHUs 3a1ad 1-3 1-2 1-2
IpoeCCHOHAIBLHOMN NeSITeIbHOCTH




4. CTpyKTYpa M cojiep:KaHue IUCHHIINHbI

3. Mecto nucuunjuHbl B cTpykrype OOIL:

JlucuuniamHa OTHOCUTCA K 00s13aTesibHOM yacT bioka 1 «lucuurminasl (MOLyIm)».
JucuumniuHa u3yyaetcst Ha 3 Kypce B 4 cemecTpe.

N3yuenne aucHUIuIMHBI 0a3UPyeTCs HA 3HAHUSAX, YMEHUSAX U HABBIKAX, MOJYYCHHBIX MPH
OCBOCHHMM JUCHUILUIUH (MoAyJel): MartemaTtuka, ®usuka; Xumus, MexaHnuka >kKMJIKOCTH U raza

[lepedyeHp MOCIEAYIOMMX TUCHUILIAH (MOJIYJICH), JJII KOTOPBIX HEOOXOIMMBI 3HAHMS,
YMEHHSI U HABBIKH, (OPMUpPYEMbIC NAHHOW y4eOHON MUCHUIUITMHON (MOIYJIEM): IUCIUTUTHHBI
4acTH, GOPMHUPYEMOM yJaCTHUKAMH 00pa30BaTEIbHBIX OTHOIICHUMN.

4.1 Paszaennbl TUCHUIIIMH U BUAbI 3aHATHIA

2 Pacnipenesienne Tpya10eMKOCTH
Pasznen qUCHUILIMHEL S 3| =
.| ® X| = pasjaena (B yacax) no BUIAM Conep:xanue
Ne | ®dopma npoMeKyTOUHOH | & & | 9 . .
= S| € y4e0HOli padoThI CaMOCTOSATEIbHOIM
n/n aTTecTaAlluu S = 3
(o cemecTpan) gz KOHTaKTHast CPC padoThI
=] JIK mp | mab | KUA
1 2 3 4 5 6 7 8 9 10
1. [1,2], uzyuenue
. TEOPETHIECCKOTO
IlepBeiii 3akoH
4 4 4 10 MaTepuana, MoJroToBKa K
TEPMOJINHAMHUKHI o
TECTY M MPAKTHICCKOMH
pabote
2. 4 [1,2], usyuenue
TepMmoanHamMuueckue
TEOPETHICCKOTO
MPOIIECChI U3MEHCHUS
4 4 10 MaTepuaia, MoAroToBKa K
COCTOSIHHS UJE€ATBHOTO ~
TECTY ¥ MPAKTHICCKOI
rasa
pabote
3. 4 [1,2], usyuenue
Bropoii 3akox TEOPETUUYECKOTO
TEPMOJINHAMHKH 4 4 10 MaTepuana, MoJroToBKa K
TECTY M MPAKTHICCKOMH
pabote
4, 4 [3], u3yuenue
. TEOPETHIECCKOTO
Bonsroit map u ero
M 4 4 8 MaTepuana, MoJroToBKa K
CBOICTBa o
TECTY M MIPAKTHICCKOMH
pabore
5. 4 3aueTr BBICTABIIIETCS 10
COBOKYITHOCTHU
€3yJILTaTOB TEKYIIETO
3auer -] - 03 | 17 pesy Y
KOHTPOJISI YCIIEBAEMOCTH
WK TIPOBOJIUTHCS B
ycTHOH hopme
Hroro: 72 5 16 16 0,3 39,7

4.2 Conep:xanue pa3aejoB Kypca u popMupyeMbIX B HUX KOMIIETEHIIU A

Konst
Ne Paznen KOMIIETeHUMH | 5 Ymenn Hapbicu dopma TekylIero
n/m AACHHUITAHBI /| bl KOHTPOJIS
HHIHKATOPOB
1. ITepBerit 3aKOH CobecenoBanue
TepI;VlO}lI/IHaMI/IKI/I OIK-1.1; TéICT
OTIK-1.2; 13 1-2 1-2 KoHTpons npaktuyeckux
OIIK-1.5
pabor
2. TepmonuHaMu4eckre OIIK-1.1; 1-3 1-2 1-2 CobecenoBanue
MPOLIECCHI H3MEHEHHUS OIIK-1.2; Tect




Pa3znen
JMCHUILIHHBI " A

Koabl

KOMIIETCHIIMHA YMenu

3Hanus HaBbixn

HHANKATOPOB

®opma TeKylIero
KOHTPOJS

ra3a

COCTOAHHNA UACAIBHOT'O

OIIK-1.5

KoHTponb npakTuueckux
pabot

Bropoii

TCPMOJANHAMUKHA

3aK0H OIK-1.1:

OIIK-1.2;
OIIK-1.5

1-3 1-2 1-2

CobecenoBanne
Tect
KoHTposb npakTHYECKUX
pabor

CBOMCTBA

Bopsnoii nap u ero

OIIK-1.1;
OIIK-1.2;
OIIK-1.5

Tect

1.1. HammeHoBaHHE TEM .]'IeKIIHﬁ, HX COAECPKAHUE U 00BbeM B yacax

Ne
n/

Ne paznena
JUCIHUILIHH
bl

HanMmenoBanme JieKImii

Tpynoem-
KOCTb (4ac)

1. TepmoanHaMMKa Kak TeOpeTHUYECKas OCHOBA TemIodHepreTuku. [Ipeamer
¢dusmnueckoii (oOmieit) TepmoanHamuku. Mcrtopusi passurus. OcoOeHHOCTH
kak Hayku. OCHOBHEBIE ONpENENEHUs: TEPMOANHAMUYECKAsT CHCTEMA,
OKpy’Karolas  Ccpeia, H30IMPOBaHHAs  CHCTE€Ma, PABHOBECHBIE U
HEPAaBHOBECHBIE COCTOSIHUS U IIPOLIECCHI.

2. Baytpennsas sHeprus u sHTaNbNUs. [lonHas sHeprus cucteMsl. Pabora u
TEIIOTa Kak (JOPMBI Tepeaadn YHEPTHH B TEPMOANHAMUYECKHX IIPOIIECCax.
Bunsr pabor. IlepBblil 3aKOH TEpPMOAMHAMMKM KaK 3aKOH COXpaHEHHSA H
MpEeBpallleHUs SHEepru. AHAIUTHYCCKHE BBIPAKEHHS IIEPBOrO 3aKOHA.
DOopMyIHPOBKY IEPBOTO 3aKOHA TEPMOJANHAMUKH.

3. KoopmuHaTbl coCTOSHUSI CcHUCTEMBI (ONpeleNieHue, HpUMEpbl s
pa3IMYHBIX B3aHMMOJACUCTBHI: MeXaHHUYECKOe Ie(hOpPMAIMOHHOE, TEIJIOBOE,
XUMHYecKHe U (a30BbIe MpeBpalieHus). B3anMoaecTBrs pa3inyHOrO posa.
CrenieHn CBOOO/IBI CHCTEMBI.

4. TloreHumansr: ONpeNeNeHuE, HPUMEPBI s Ppa3IUYHbIX
B3auMmojeiicTBuil. [IpaBuno 3HakoB Ans MOTeHUHHANOB. CBs3b KOJIUYECTBA
BO3JICHCTBHSI C KOOpAMHATAMM M IIOTeHIManamMu. Pabora M TemioTra Kak
(yHKIMS KOOpAMHAT M noTeHnuanoB. [IpaBuio 3HakoB i pabotsl. Pabora
pacIIpeHus.

5. TepmoguHamMHuYecKHe MapaMeTphl COCTOSHUS. YpaBHeHHe | 3axkoHa
TEPMOJAMHAMHUKM B OOIIEM BHJE. YpaBHEHHE COCTOSHHUS TEpPMO-
Je(OPMAIMOHHOW CHCTEMBI B OOIIIEM BH/IE.

6. IlepBoe Hauaso TEpPMOJMHAMUKH B
Du3n4YeCKUil CMBICI SHTAJIBIINH.

7. YpaBHEHHE TIEpPBOTO 3aKOHa TEPMOJMHAMHMKH [UI CTAlMOHAPHOTO
MOTOKA MAacChlL.

Al

"sHTanenuiiHOK"  dopme.

1. Onpenenenne upeanbHOTo rasa. Y paBHEHHE COCTOSIHHS NAEAIBHOTO
ra3a. MosbHBIE U yZAEJIbHbIE 00BEMBL. Y HUBEpPCAIbHAsI U y/IeIbHast Ta30BbIe
MOCTOSIHHBIE, eIUHUIBI u3MepeHns. OOnacTe IPUMEHEHHS YpaBHEHUS
MengeneeBa-Knaiinepona.

2. TepMoaMHaMU4YECKHE CBOMCTBA M MPOCTEHIINE IPOLECCH HACATHLHOTO
rasa B OJHOPOIHBIX CHCTEMax: N300apHbIi, N30XOPHBIH, H30TEPMUUIECKUIT 1
annabaTHpIi. BHYTpeHHsssT OSHEpPrusi W OSHTANBIUS HUIEATbHOrO Tasa.
HccnenoBanue MpOCTEHIIUX MPOIECCOB HACATBHOTO Ta3a. 3akoHbl: boims-
Mapmuorra, ['eii-JIroccaka, ABoraapo. M3o0pakeHne mpoCTERIINX MPOIECCOB
B P-V u T-S- muarpamMmax.
3. VpaBHeHus aauabatel
[Noxazarens agnabaThl.

4. VYcioBus CONPSDKCHMS CHUCTEMBI C OKpyXaromed cpenoil. Xa-
pakrepucTudeckne  QYHKIUH  («TEpPMOAMHAMHYECKHE  MOTCHIHAIBI):
sHeprust ['mbOca  (M300apHO-M30TEPMUUYECKMH  IMOTEHLHMAN), JHEPTUs
I'expMroubia (M30XOPHO-N30TEPMUUECKUN TTOTEHIINAI), BHY TPSHHSS! SHEPTUs
W SHTANBNMA . XUMHYeCKui noreHnuan (yaenapHas sHeprust [ mooca).

5. uddepennuanst XapaKTePUCTHYECKIX ¢GyHKIMH
TepMo/ieOPMAIMOHHON CHCTEMbI U MPOM3BOJIHBIE (GOPMYIIBI ISl TaBJICHHUS,

uaeanpHoro Traza (ypaBHeHust IlyaccoHa).




yIIeJIBHOTO 00beMa, SJHTPOIIUH U TEMIIEPATYPHI.

6. duddepenunansueie COOTHOUICHUS TEePMOJJMHAMHKHU ULt
TepMOAe()OPMALIMOHHON ~ CHCTEMBI:  YpaBHEHHs MakcBenia; 4acTHbBIC
MPOU3BOHBIE OT BHYTPEHHEH SHEPIUU M SHTAJIBIINN.

7. TemmoemkocTs. BuIpl TEIUNIOEMKOCTH IO KOJWYECTBY BEIECTBA H
TEpMOJMHAMUYECKHM TIporieccaM. MaccoBasi, MonbHas ®  OOBbEMHas
TETIIOEMKOCTH, CBA3b MEXXAY HUMH. TemI0eMKOCTh IPH ITOCTOSHHOM 00BbeMe
U IIPY TIOCTOSIHHOM JIaBJICHUH.

8. OO6uias ¢opmyna I TEMIOEMKOCTH OJHOPOJHBIX CHCTEM. BhIpaxkeHus
(pa3HOCTH) TEMIOEMKOCTEH Yepe3 YacTHbIC IPOU3BOIHEIE.

9. YacTHple NPOU3BOAHBIE OT TEIUIOEMKOCTEH. 3aBHCHUMOCTH TEILIOEM-
KOCTe OT JaBieHus, o0beMa W  TeMmIeparypbl. Tepmudeckue
K03(GULNECHTHI.

10. Crroco0sl pencTaBIeHU 3aBUCHMOCTH TEIUIOEMKOCTH OT TEMIIEPaTypHI.
CpenHss 1 UCTUHHAS TEINIOEMKOCTH.

11. TemmoeMKOCTh HOcaNbHBIX Ta30B. YpaBHeHWe Maiiepa. Ilokasarens
W303HTPOMHI (aanadaTer). 3aBICHMOCTh TEIUIOEMKOCTH HICATBHOTO Ta3a OT
TeMIlepaTypsl. VI3MeHeHne BHYTPEHHEH SHEPTHH W SHTAJIBIINH HACAIBHOTO
rasa

12. MonexymsipHO-KMHETHYECKasi TEOpHsl TEIUIOEMKOCTH ra3oB. MosipHast
TEIJIOEMKOCTh T'a30B IO MOJEKYJISIPHO-KMHETHUECKOH Teopuu. MospHas
TEIUIOEMKOCTb ~ UACAIBHBIX Ta30B C Yy4E€TOM BHYTPHUMOJIEKYISAPHBIX
KoseOaHui.

13. TlonuTpomnHsIii poriecc. Brruncienue mokasaTess MOJIUTPOIIHL.

14. TennoeMKOCTh MOJUTPOITHOTO MpoIiecca.

15. Pabora, TeTI0Ta M BHYTPEHHSS SHEPTHS B IOJIUTPOITHOM IIpOIIEcCe.

16. M3o0paxkeHne mONMUTPOMHEIX mporeccoB P-V u T-S- amarpammax.
V3MeHeHne SHTPONMH B TOJMTPOITHOM Ipoliecce. AHAIN3 ITOJUTPOMHBIX
MPOLIECCOB.

17. BerumcieHue 3HTPOITNH TEPMOAE(HOPMAIIMOHHON CHCTEMBI.

18. BeruncineHue >HTPOITUH UACATFHOTO r'a3a.

19. T-S- muarpaMma u ee cBOiicTBa. YpaBHCHHE W300apPHOTO M M30XOPHOTO
npoueccoB B T-S-nepeMeHHbIX.

20. YpaBHenue anuabatel B oOmieM Buje. CBsi3b MeXIy KoddduiueHTamMu
N30TEPMHUYECKON M aAabaTHIEeCKON CKIMAEMOCTH.

1. PaBHOBecHble M HepaBHOBECHbIC B3anMojeiicTBui. KBazucratudyeckue u
HecTaTHueckue mporecchl. [Ipormecckl  obpatumele U HeoOpaTHUMBIE.
Kpyrosoit mpomecc. Ilpsmoit u obOpatHbiii 1ukia. OOpaTUMBIT |
HeoOpaTuMbIii 1HKiI. TepMoauMHaAMHYEeCKWe IUKIBL B | S-IUarpamme.
CaoiicTBa BHyTpeHHei sHeprun. KommyecTBO TEIIOTH U paboTHl B KPYTOBOM
npouecce. OYHKINHU Mpo1iecca U COCTOSHHUS.

2. Tepmuyecknii Kod(pQUIMEHT IOJE3HOTO NEUCTBHS IHMKJIA TEIUIOBOTO
meuratens. [Ipsmoint obpatumerii nukn KapHo m ero tepmudeckumit KITJI.
Teopema Kapro. O6patssiii miuxi1 KapHo, X0M0AWIBHEIN KO3 GUITUEHT.

3. CylHOCTh BTOPOro 3aKOHa TEPMOJMHAMHKM W €ro OCHOBHbIC (op-
MYJIMPOBKH. Bospactanme OSHTpONMM B H3OJUPOBAHHOW CHCTEME.
AHanuTuueckoe  BBIpaXKEHHE BTOPOTO  33aKOHa  TEPMOAWHAMHUKH
.CTaTucTHYeCKUil XapakTep BTOPOrO 3aKOHAa TEPMOJIMHAMHMKH. DHTPOIHUS U
TEPMOJIMHAMUYECKasi BEPOSITHOCTh COCTOSHUSI.

4. OOparumble 1 HeoOpaTHMBbIe aauabaTHBIE IPOLECCHl PACHIMPEHHsS M
cxarus (n300paxeHune).

1. OcHOBHBIE CBeICHHS O TNpoleccax H3MEHEHHsS (Pa30BOro COCTOSHHS
Bonbl. DazoBas pP-T-muarpamMma Uit BOJBI. YCIIOBHS (ha30BOTO PaBHOBECHS
JUTs BOJbL. BomstHOM map (ompenerieHue).

2. ®azoBeie P-V w T-S JwmarpaMMbl  COCTOSIHUIA. 3HaueHus
TEPMOJVHAMHYCCKUX IMapaMETPOB B TPOHHONW W KPUTHYCCKOW TOYKAX IS
BOJIBI.

3. CkpbiTas TeIoTa napooopa3oBaHus

4. OmnpeneneHue yaeIbHOTO 00bEMA BIAYKHOTO HACHIIIICHHOTO Tapa

5. Ompenenenue yaenbHONH BHYTPEHHEH YHEPTUU BIAKHOTO HACBIIEHHOTO
napa

6. Tabmuipl TEPMOAMHAMHYCCKHX CBOMCTB BOISHOIO IMapa H IPYIHX
BEIIICCTB

7. T-S— gmarpamma BOASHOTO mapa




8. |-S— nmarpamma BOISIHOTO mapa

9. OmnpeneneHue napaMeTpoB BOASHOTO Mapa ¢ HOMoIIbIo [-S— auarpammel
10. M3ob6pakenue mpoctermmx nporeccoB Ha P-V-, T-S- u [-S auarpammax.
11. Pacuer nmpocTeHImx nporeccoB I BOASHOTO Mapa.

Bcero 16

4.3 HauMeHOBaHUSA TeM NPAKTHYECKUX 3aHATHI, UX CO/lep:KaHue U 00beM B Yacax

Ne Ne pazgena ) Tpynoem-
JUCHUTLIUH Ha3panue npakTu4ecKUX 3aHATHI
n/n o KOCTb (4ac)
1. 1 IlepBblil 3aKOH TePMOAMHAMHKHN YPaBHEHUE COCTOSIHUS UICANBHOTO ra3a 4
TepMonuHaMuyeckue MpoIecchl M3MEHEHUS! COCTOSHUS UAEaIbHOro rasa
2. 2 Temnmoémkocte  ogHOpoAHBIX  cucteM. llomuTponHsld  mpouecc. 4
W3onpoueccsl. Berunciaenue snTponuu I'a3oBsle cMecu
3. 3 Bropoii 3akoH TepMoarHaMUKH. TepMoIMHaMUYECKUE IUKIIBL. 4
6. 1-3 3amuTa KOHTPOJIBHBIX NPAKTUYECKUX 3aJaHUN 4
Bcero 16

4.4. HammeHoBaHMe TeM JIa0OpaTOPHBIX padoT, MX cojlep:KkaHue U 00beM B Yacax

JIaboparopHbie pabOThI y4eOHBIM TUTAHOM HE MPETYCMOTPEHBI

5. OueHOYHbIe MAaTEePHAJIBI I TEKYILIEero KOHTPOJIA yYCIEeBAeMOCTH M NMPOMEKYTOYHOM
aTTecTAlMHU M0 JUCHHUILIMHE.

J171st KOHTPOJISL PE3yJIbTaTOB OCBOCHUS JUCITUTIIIUHBI IIPOBOASTCS:

— cobecedosanue no memam ieKyul

— Tecm

— Koumponv npaxmuueckux pabom

[Ipumeuanue: OuieHOYHBIEC CPEACTBA (TUIIOBBIC BAPUAHTHI 3aIUT J1a0OPaTOPHBIX padoT,
KOHTPOJBHBIX padOT U JIp.) MPUBEICHBI B MIPHIIOKEHUU K paboyeii mporpaMMe JUCIUTLITHHBL.

[TpomexxyTouHas aTTecTaius o UTOraM OCBOCHHS TUCIIUTUIMHBI — 3a4eT.

6. YueOHO-MeTOANYECKOE U HH(POPMANIMOHHOE 00ecniedyeHne TUCIIUNIUHBI:
a) OCHOBHasI JIMTEPATypa
1. Kynuao W.B. Teoperuueckue ocHOBbl TeruoTexHukd. Yacte 1. Tepmoaunamuka

[DnexTpoHHbI pecypc]: yuebHoe mocobue/ Kymuno M.B., Credantok E.B.— DnekTpoH.
TekcToBble jJaHHble.— Camapa: CaMapckuil rocylapCTBEHHBIH apXUTEKTYPHO-CTPOUTEIbHBIN
YHHUBEPCUTET, 9BbC ACB, 2013.— 172 c— Pexum JI0CTyTa:
http://www.iprbookshop.ru/22626.html

2. CrosnoB, H. U. Teopernueckne OCHOBHI TEIJIOTEXHUKU (TEXHHUYECKAs TEPMOJMHAMUKA U
TerioMaccooomeH) : yuebHoe nocodue / H. M. Crostos, C. C. CmupHoB, A. B. CmupHoBa. —
CraBporons : CeBepo-KaBkasckuii penepansHbiii yauBepeuteT, 2014, — 226 ¢. — ISBN 2227-
8397. — TekcT : 27eKTpOHHBIN // DnekTpoHHO-OnbmoTeunas cucrema IPR BOOKS : [caiit].
— URL.: http://www.iprbookshop.ru/63139.html

0) 10MOJIHUTE/IbHASA JIUTEepaTypa
3. KossipeB A.B. TepMmonuHamuka U MoJeKyisipHas (pusnka [D1eKTpoHHBINH pecypc]: yueOHoe

nocobue/ KozpipeB A.B.— DOnektpoH. TekcToBble gaHHBIe.—  Tomck: Tomckuit
rOCYJapCTBEHHBIM YHUBEPCUTET CHCTEM YIIPABICHUS W PATAHOIIEKTPOHHUKH, Db KoOHTEHT,
2012.— 114 c.— Pexwum gocryna: http:// www.iprbookshop.ru/13871.html.— 3BC «IPRbooks»
4. Mapkun B.K. Texaudeckas tepmoamHamuka. TemromaccooOMeH [DneKTpoHHBIN pecypcl:
METOAMYECKOE IMOCcOOHe K KYpCOBBIM padoTaM IO TEOPETHUECKUM OCHOBAM TEIUIOTEXHHKH




PEKOMEHJIOBaHO Il CTyldeHTOoB  crneruanbHoct 270109  «TemnoraszocHaOxeHue U
BeHTIsMs/ Mapkun B.K., Cunnos B.f., I'yba O.E.— DnekTpoH. TEKCTOBBIE JaHHBIC.—
AcTpaxanb: ACTpaxaHCKUIl HHXEHEPHO-CTPOUTENbHBIA HHCTUTYT, DBC ACB, 2009.— 129 c.—
Pexxum noctyna: http:// www.iprbookshop.ru/17063.html.— 3bC «IPRbooks

5. 3enennoB /[.B. Texuudeckas TepMoauHaMUKa [DIEKTPOHHBIA pecypc|: ydeObHoe mocobue/
3enenuoB J[.B.— DnekTpoH. TekcToBblie aaHHble.— Camapa: CamapcKuii rocyJapCTBEHHBII
ApPXUTEKTYpHO-CTpouTENbHBIN yHHBepcuTeT, DbC ACB, 2012.— 140 c.— Pexwum nocrtyma:
http://www.iprbookshop.ru/20525.html.— 3BC «IPRbooks»

6. CannakoB C.A. TepmomuHamMuka [DJEKTPOHHBIM pecypc]|: METOIWYECKHUE YKa3aHUA K
naboparopubiM paboram/ CanmgakoB C.A., ITukyneB M.A.— DIEKTpOH. TEKCTOBBIC JaHHBIC.—
OpenOypr: OpenOyprekuii rocyaapcTBeHHbIN yHIBepcuTeT, DbC ACB, 2008.— 58 ¢.— Pexum
noctyna: http://www.iprbookshop.ru/21767.html.— 3bC «IPRbooks

B) METOAMYECKHE YKAZAHUS

7. OCHOBBI TEIUIOTEXHHKW: METOAMYECKHE YKa3aHUS K MPAKTUUYECKUM, CaMOCTOSITCIIbHBIM W
KOHTPOJbHBIM paboTaM IJsi CTYJEHTOB TEXHHUYECKHUX HampaBiieHuil moarotoku /Coct. B.A.
Crepxos: Mxesck: UxkI'TY, 2019. - 124 c.

I) nepeyeHb pecypcoB HH(POPMAIHOHHO-KOMMYHUKAIMOHHO# ceTu UHTepHeT

1. DnexTponHo-6MbMMOTEYHAas cucteMa [PRbooks
http://istu.ru/material/elektronno-bibliotechnaya-sistema-iprbooks;

2. DnexTpoHHbIM Kartanor Hay4yHoil OuOmmorexku VDKI'TY umenn M.T. KanamuukoBa Web
NPBUC http://94.181.117.43/cqi-
bin/irbis64r_12/cqiirbis_64.exe?LNG=&C21COM=F&I21DBN=IBIS&P21DBN=IBIS;

3. HarmmonanwHas 35eKTpoHHass Onbnmuoreka - http://H30.pod.

4. Muposas nudposas budanoreka - http://www.wdl.org/ru/

5. Texuuueckas oubmmoreka http:// www.tehlit.ru/

6. CnpaBouno-mipaBoBas cucrema Koncynbrantllitoc http://www.consultant.ru/;

7. CnpaBouHas cuctema Texskcnept https://cntd.ru/;

r) IporpaMMHoe odecrneveHne:

1. Microsoft Office (siuriensuontoe I10)

2. LibreOffice (cBo6oano pacnpoctpansemoe I10)
3. Doctor Web (nunensuonnoe I10)

7. MaTepuajibHO-TeXHHYeCKOe o0ecrievyeHne JMCHUIJIMHbI:

1. JlekuoHHBIE 3aHATHS.

VY4eOHble ayauTOpUM JUIsl JIEKIUOHHBIX 3aHSATHH YKOMIUIEKTOBAaHbl MEOENIbI0 WU
TEXHUYECKMMHU CPEJCTBAMU O0yUYEHMsI, CITY>KalIUMHU IS IPEICTAaBICHUs y4eOHOH MHPOpMaLuu
00JbIION ayauTOpuM (HAOOpBl JEMOHCTPAIIMOHHOTO 000pynoBaHUs (IPOEKTOp, HKpaH,
HOYTOYK)).

2. TlpakTudeckue padboTHI.

VY4ueOHble ayqUTOpUU Ul TPAKTHYECKUX 3aHATHHA YKOMILJIEKTOBAaHBl MeEOENbl0 U
TEXHUYECKUMHU CPEICTBAMU OO0YUEHHMsI, CIYXKAIIUMHU JUIsl IPeJCTaBlIeHus yueOHo nHpopmanmuu
(mpoekTop, 3KpaH, HOYTOYK).

3. CamocTosiTenpHas padoTa.

[TomemieHust A CaMOCTOSTENBHOW pPabOThl OCHAIIEHbl KOMIIBIOTEPHOW TEXHUKOH ¢
BO3MOXXHOCTBIO TMOAKIIOUEHHUS K ceTu «VHTepHeT» U JOCTYIOM K 3JEKTPOHHOM
nHpopMaMoHHO-00pa3oBarenbHoil cpene kI TY umenn M.T. Kanamnukosa:

- HayuHas oubnmoreka VDxkI'TY umenn M.T. Kanamnukosa (aya. 201 xopmyc Ne 1, aapec:
426069, Y amyprckas Pecryomnuka, r. Mxesck, yiu. CtyaeHueckas, 1.7);


http://istu.ru/material/elektronno-bibliotechnaya-sistema-iprbooks
http://94.181.117.43/cgi-bin/irbis64r_12/cgiirbis_64.exe?LNG=&C21COM=F&I21DBN=IBIS&P21DBN=IBIS
http://94.181.117.43/cgi-bin/irbis64r_12/cgiirbis_64.exe?LNG=&C21COM=F&I21DBN=IBIS&P21DBN=IBIS

- TIOMEUICHUS JJII CaMOCTOATEIbHOW paboThl oOyuarommxcs (ayn. BU-14, xoprycNe3,
anpec:426069, Y amyprekas Pecniyonuka, r. Mbkesck, yin. Crynendeckast, 1.42).

I[Ipu HeoOXogumocTH paboyas MporpaMMa JUCHMIUIMHBI (MOIYJsI) MOXKET OBITh
ajanTHpoBaHa Ui oOecreyeHHs OOpa3oBaTENBHOIO TIpolecca HWHBAIUAOB M JIMI[ C
OTpaHUYCHHBIMH BO3MOXHOCTSIMH 3JIOPOBBSI, B TOM 4YHCJE JJIsI OOy4YCHHS C NPHUMEHEHHEM
JTUCTAaHIIMOHHBIX 00pa30BaTENBbHBIX TEXHOJNOTHHA. (7 3TOrO TpedyeTcst 3asBICHHUE CTYACHTA

(CFO 3aKOHHOTI'O HpCI[CTaBI/ITeJ'IH) U1 3aKJIHOYCHUC HCI/IXOJ'IOFO'MCI[PIKO'HCI[&FOFI/I‘ICCKOI‘/’I KOMUCCHUHN
(TIMIIK).



MHWHOBPHAYKU POCCUN
Bortkunckwmii Grmman
®DenepantbHOTO rOCYIapCTBEHHOTO OIOKETHOTO 00Pa30BaTEIbHOTO
YUPEXIEHUS BBICIIEr0 00pa30BaHMs
«M>xeBCKHM rOCYJapCTBEHHBIN TeXHUYECKUN yHUBepcuTeT nMeHu M. T. Kanmamnukosa»

OueHoyHbIE CpeACTBA
o JMCIMIIJINHE

OCHOBBI TENJIOTEXHUKH
HaMMCHOBAHHE — IOJJHOCTBIO

Hanpagsienue (cnermuanbHOcTh) 08.03.01 CrpourenscTBo

KO, HQAMUMCHOBAHHEC — IIOJTHOCTBIO

HaIPaBJICHHOCTH (PO UITH/

HpOI‘paMMa/CHCHI/IaJII/ISaI_II/IH) _«HDOMBIH_UIGHHOG H T'paXaAaHCKOC CTPOUTCIIHCTBO»
HaMMCHOBAHHE — ITOJTHOCTBIO

ypOBEHb O0OPa30BaHMUS: OakanaBpuaT
VOAIUMb HeHYICHbIE 8APUAHNIDL

dbopma oOyueHus: OYHas, 3a0YHas, OYHO-3a0YHas
OYHast/0YHO-3a09HAas/3a09HAS

o0111ast TPyI0EMKOCTh JUCITUTIIMHBI COCTABJISET: 2 3a4€THBIX €TUHUII(bI)



1. OueHouHbIe cpeAcTBa

OnenuBanue (OPMHUPOBAHNWE KOMIIETEHIIMA TNPOU3BOJUTCS HAa OCHOBE pPE3YJIbTAaTOB
oOydeHus1, IpUBEACHHBIX B 1. 2 padoueid mporpammbl 1 @OC. CBs3b pa3nenoB KOMIIETSHIINM,
WHAUKATOPOB M (OPM KOHTpPOJIA (TEKYIIEro M TMPOMEXKYTOYHOIO) yKa3aHbl B Tabmuue 4.2

paboueii mporpaMMbl IUCHUTIITMHBI

OneHOUHBIE CPEICTBA COOTHECEHBI C pe3yiabTaTaMH OOY4YEHHs 110

HHAUKaTOpaMu JOCTHUXKCHUA KOMHCTCHHHFI IMPEACTABIICHBI HUXKCE.

INUCHUIIMHE U

Ne Koabl koMnereHuumn u Pe3yabraT 00yuenus DopMmblI
n/n HHANKATOPOB (3HaHUS, YMEHUS U HABLIKU) TeKyLlero u
NPOMEKYTOUHOIO
KOHTPOJIsI

1. OIIK-1.1 BrisBnenue u | 31. ¢usnueckue BenmmumHbl u ¢usnueckue | CobecenoBaHue
KiaccupuKaIus ¢busnIecKux U | KOHCTaHTBl, HUX  OIPEACIEHUsA, CMBICII, Tect
XUMHYCCKUX Mpo1eccoB, CIIOCOOBI U CAVHUIBI U3 UBMEPCHU KOHTpOJ'II)
HPOTEKAIOIINX Ha oObekTe | 32. METOObl pEIICHUS TEeOPETHYECKUX U NPaKTHYECKUX
podeCCHOHAIBLHOM NEesITeNIbHOCTH JKCIEPUMEHTANIBHBIX 33134 pabor

2. OIIK-1.2 Omnpenenenne | 33. METOABI TOCTAHOBKM M TIPOBEIEHHSA 3ager
XapaKTEePUCTUK (U3HIECKOTO | DKCIEPUMEHTOB IO 3aJaHHBIM METOAUKAM B

mponecca (SBICHHUS), XapaKTEpHOTO

00J1aCTH TEXHUYECKOM TSPMOJNHAMHUKHU

st 00bekToB  mpodeccnoHanbHO# | Y1. NpOBOAMTE  MaTeMaTHYECKMH — aHAIU3

JeATEIEHOCTH, Ha OCHOBE | NPUKIAJHBIX 33734

TEOPETUYECKOTO u | Y2. BBIIOJHATH 9KCIIEPUMEHTAIbHBIE

9KCIIEPUMEHTAILHOTO UCCIICIOBAHUN | MCCIEI0BaHMS TEPMOJMHAMUYECKUX
3. OIIK-1.5 Bri6op 6a30BBIX | IPOLECCOB MO 33JaHHBIM METOJUKAM

(Gu3MYECKHX M XMMHYeCKHX 3akoHoB | H1. HaBblkamMu ¢bu3nuecKoro

1A peuieHusa 3aga4 MOJACIUPOBAHUA I PCHICHUSA TMPUKIaJHBIX
po¢heCCHOHATBHOM NeTeIbHOCTH 3a/1a4 1o OyAyIeH crenuaabHOCTH
H2. HaBblKaMu
3KCNEPUMEHTA/IbHOTO nccnenoBaHus
TepPMOAUHAMUYECKUX npotieccos no

3a4aHHbIM MeTOANKam

Onucanue s1emenmos 0Jis OYeHUBeAaAHUus ¢0pMMpOBClHM}l KOMI’lemeHZ/ﬂ/IZZ

Haumenoeanue: 3a4er

Ilepeuens 6onpocoe onsa npogedenus 3auema:

1. TepmonuHaMHKa Kak TEOpETUUYECKass OCHOBAa TeruiodHepreTuku. llpeamer dusnyeckoi
(obmreit) TepmonuHamuku. Mcropus pasButua. OcobeHHOCTH Kak Hayku. OCHOBHBIE OIlpe-
JeJIEHUsl: TEpMOJAMHAMUYECKash CHCTEMa,0KpyXalollas cpelna, H30JUPOBAHHAs CHCTEMA,
PaBHOBECHBIE M HEPABHOBECHBIE COCTOSIHUS U IPOLIECCHI.

2. Bayrpennsisi sHeprus u dSHTanmbnus. [lomHas sHeprusi cuctemsl. Pabota W TemioTa Kak
¢dopMBI TIepeaud SHEPruM B TepPMOJMHAMHUYECKHX Mpoueccax. Buabl pador. KomuuectBo
Bo3aeicTBUS. [lepBblil 3aKOH TEPMOJIMHAMUKH KaK 3aKOH COXPAHEHMsI U MPEeBpallleHusl SHEPTHH.
AHanmuTH4yecKue

BBIPpAXKCHUA epBoro 3aKOHa. (I)OpMy.TII/IpOBKI/I epBoro HaydaJia
TEPMOIUHAMUKHU.
3. KOOpI[I/IHaTBI COCTOSAHUA CHUCTCMBI (OHpCI[eJ'IeHI/IC, IMPpUMCPhbI JJI PA3IMYIHBIX

B3aMMOJICHCTBUI: MeXaHn4yeckoe Je(opMallMOHHOE, TEIUIOBOe, XHUMHUYeckue U (a3oBble
npeBpateHus). BzaumoneiictBus paznuunoro poja. CreneHu cBoOOIbI CUCTEMBI.

4. TloteHuuansl ompeneieHue, NpUMephl s pa3iMYHbIX B3auMozecTBuid. [IpaBuio 3HakoB
U1 ToTeHIanoB. CBs3b KOJIMYECTBA BO3JCHCTBUS ¢ KOOpAMHATAMM M MOTeHInanamMu. Pabora
U TeIuioTa Kak (QyHKIUS KOOpAMHAT U moTeHuuanos. [IpaBuiio 3nakoB s pabotsl. [lonesnas
pabota. AOGcomoTHas paborta. Pabora pacmmpenusi.




5. TepMoaMHaMHUYECKHE MapaMeTpbl COCTOSIHMS. YpaBHEHHE | Hauaia TEpMOIMHAMUKHU B
oOmieM Buie. YpaBHEHHE COCTOSHUS CIIOKHOM CHCTEMBI B OOITIEM BHJIC. Y PaBHEHHUE COCTOSHU S
TepMoJ1e(hOPMALIMOHHOMN CUCTEMBI B 00IIIEM BUJIE.

6. IlepBoe HaYaJIO0 TEPMOJMHAMHUKY B "dHTAIBIHHHON" opme. DU3UIECKUN CMBICI SHTAJIBITHH.
7. YpaBHEHHE [IEPBOrO 3aKOHA TEPMOAMHAMMKY JIJIs1 CTALIMOHAPHOT'O TIOTOKA MACCHI.

8. OmpeneneHue WICATBHOTO Tra3a. YpaBHEHHE COCTOSHUS HACANbHOrOo raza. MoJbHBIE U
yaelbHble 00BEMBl. YHHBEpCAJIbHAS U yHEIbHAs ra30BbIC MOCTOSHHBIC, CBSI3b MEXIY HUMH,
eauHuIBl n3MepeHus. O0acTh MpuMeHeHus ypaBHeHus MenneneeBa-Kiaiinepona.

9. TepmoaMHaMUYECKHE CBOMCTBA M MPOCTEHUIINE MPOLECCH UACATHHOTO Ta3a B OJHOPOIHBIX
CUCTeMax: M300apHbIN, U30XOPHBIN, N30TepMUYECKUIl U aauabaTHbIi. BHYTpeHHss sHEprus u
SHTAJIBIIMSA HJEaIbHOrO rasa. lccimegoBaHue nNpoCcTEMIIMX IPOLECCOB HAEAIBHOTO Tasa.
3akonsbl: boiinsa-Mapuorra, ['eli-Jltoccaka, ABoraapo. M3o0pakeHre MpOCTEHIIINX MPOIIECCOB B
P-V u T-S- nnarpammax.

10. VpaBHenus aguadarsl uacaibHoro raza (ypasHenus Ilyaccona). [Tokazatenp annabaThl.

11. YcnoBusi conpspKeHUsT CUCTEMBI C OKPYXKAIOIIEH cpenoi. XapaKTepucTHuecKkue (YyHKIUU
(«repMOIMHAMUYECKHME  TOTCHIMANBI»): dJHeprus I[ubbOca (M300apHO-U30TEPMUUYCCKUMA
MOTEHLIMAN),oHeprusi  ['enbMronbua(M30X0pHO-U30TEPMUYECKUN  MOTEHIHAN) ,BHYTPEHHSS
SHEPTUS U SHTANBINS . XUMUYECKHI MOoTeHIMan (yaensHas sHeprus ' u6oca).

12. Iudpdepenunanbr  xapakTepucTH4ecKux  (YHKIUH, TPOU3BOJAHBIE  (OPMYJIBI IS
TEPMOJUHAMHYECKHUX TapaMeTPOB MPOU3BOIBHOM CUCTEMBI.

13. Iuddepennunansr xapakTepucTUYecKuXx (GYHKIUNH TepMoJaedOpPMAMOHHON CHCTEMBI U
MIPOU3BOIHBIE (DOPMYIIBI IJISl IABIIEHUS, YACIBHOTO 00beMa, SHTPOIUH U TEMIIEPATyPHI.

14. uddepennnanbHbie COOTHOMICHUS TEPMOAUMHAMUKY (OOIIHIA CiTydaii).

15. JIuddepeHnmaibabie  COOTHOIICHHS  TEPMOIWHAMUKH I TepMoachOpMaIlMOHHON
CUCTEMbI: ypaBHEHHs MakcBeiia; 4YacTHbIE IIPOU3BOJHBIE OT BHYTPEHHEH OJHEprud U
SHTAJIBIIUY.

16. TemnoemkocTs. BHIbl TEIIIOEMKOCTH MO KOJMYECTBY BEUIECTBA M TEPMOAMHAMUYECKHUM
nporeccaM. MaccoBasi, MoJbHas W OObeMHass TemIoeMKOCTH. CBs3b MEXAYy HUMHU.
TennoeMKoCTh MU MOCTOSHHOM 00bEME U IIPU MMOCTOSSHHOM JIaBJICHUH.

17. Obmas ¢opmyna i TEIUIOEMKOCTH OJHOPOJHBIX CHUCTeM. BpIpaxeHus (pa3HOCTH)
TEIJIOEMKOCTEH uepe3 YacTHbIE TPOU3BOIHBIE.

18. YacTHble MPOU3BOJAHBIE OT TEIJIOEMKOCTEH. 3aBUCHUMOCTb TEIUIOEMKOCTEH OT JaBiieHMUS,
o0bema u Temneparypsbl. Tepmuueckrue KodpUIUEHTHI.

19. Crioco0Obl mpencTaBieHUs] 3aBUCHUMOCTH TEIUIOEMKOCTH OT TemnepaTypbl. CpeaHss u
WCTUHHAs! TETJIOEMKOCTH.

20. TenyoeMKOCTh ~ MJI€ANBHBIX Tra3oB. YpaBHeHue Maiiepa. [lokazaTenb H303HTPOIBI
(ammabatbl). 3aBUCHMOCTb TEIIOEMKOCTH HJI€aIbHOIO Ta3a OT TeMmmeparypbl. 3Menenue
BHYTpPEHHEH HEPIruy U SHTAIBIINN HI€ATBHOTO ra3a

21. MonexkynsipHO-KHHETHYECKas! TEOPHsI TETTIOEMKOCTH Ta30B. MOJIspHAsT TEIUIOEMKOCTh T'a30B
M0 MOJIEKYJIIPHO-KMUHETUYECKOH TeoprH. MoJsipHas TEIIOEMKOCTh M/I€ANIbHBIX I'a30B C YYETOM
BHYTPUMOJIEKYJISIPHBIX KOJeOaHUH.

22. [lonuTpomnHsIii porecc. Beruncienne nokasaresst MoJUTPOIIHI.

23. TermnoeMKOoCTh TIOJUTPOITHOTO MpoIecca.

24. Paborta, TeII0Ta ¥ BHYTPEHHSS SHEPTHUS B MIOJUTPOITHOM IIPOLECCE.

25. N3o0pakeHne MOTUTPOIHBIX mporeccoB P-V u T-S- numarpamvax. MI3MeHeHHE SHTPOINH B
MIOJINTPOITHOM Ipoliecce. AHaIN3 MOJIUTPOIHBIX IPOLIECCOB.

26. BprancieHue SHTPOIHH TEPMOIEPOPMATMOHHON CUCTEMBL.

27. BpruncieHnue SHTPONHUH UA€aTbHOTO rasa.

28. T-S- nuarpaMma W ee CBOMCTBa. YpaBHEHHE M300apHOTO W M30XOPHOTO IporeccoB B T-S-
IIEPEMEHHBIX.

29. YpaBHenue aauabatel B o0mem Bujae. CBs3b Mexay Kodd GuimeHTaMu H30TepMUIECKO 1
annabaTU4ecKoil CKMMAaEMOCTH.



30. ITonstne o razoBoit cmecu. CrocoObl 3amaHusi cocTaBa cMecd. COOTHOIICHUE MEXKIY
MacCOBBIMH M O0BeMHBIMH H0JisiMH. [laprmanpHoe maBieHue cMmecu. YpaBHeHue JlampToHa-
Amara. YpaBHEHUE COCTOSIHUS UICAIBHO-Ta30BOM cMecu. MoisipHas macca cMecHu. Y AelIbHast
ra3oBasi IOCTOSIHHAs CMECH. Y JIeJIbHbIE U MOJIIpHbIE TEPMOJUHAMUYECKHE (PYHKIIUU CMECH IS
o0beMa, BHYTPEHHEH SHEPrHM, SHTAIBIHMH, TEIUNIOEMKOCTH, SHTPONHUH(0E3 ydyeTa SHTPOIHH
cmewmenus ). Jlokazarens aguabarsl cMecH. Temneparypa cMecu ra3oB

31. PaBHOBecHBIE M HEPAaBHOBECHbIE B3aUMOCHCTBUSA. KBazucraTHueckue M HECTATHUECKHE
nporiecchl. [Iporeccer oOpatumbie 1 HeoOpaTuMmblie. Kpyrosoit mpomecc. [Ipsmoii u oOpaTHBIi
mukia. OOpatumblii 1 HeoOpaTuMbld LUKI. TepMoaMHAMUYECKHE LUKIBI B | S-Iuarpamme.
CpoiictBa BHyTpeHHell sHepruu. KoimdecTBO TEmnoThl W paboOThl B KPYrOBOM IIpOILIECCE.
@yHKIUHU [TPOLIECCA U COCTOSIHUS.

32. Tepmudeckuii KO3(OPUIIMEHT MOJIE3HOTO JCHCTBHUS IUKJIA TEIIOBOTO ABUTaTes. [Ipsimoii
obparumslii uka Kapuo u ero tepmuyeckuii KIT/. Teopema Kapno. O6patusrii nukn Kapho,
XOJIOAWIIBHBINA KOA(DPHUITUESHT.

33. Cpenusis TeMmmeparypa IMOABOJAa M OTBOAA TEIJIOTHL. Tepmudeckuii Kod(dumueHt
MIOJIE3HOTO JACHCTBUS MPOU3BOIBHOTO 0OPaTUMOTro LUK

34. DHTponHA CMECH C Y4YeTOM OJHTPONUHU CcMemeHus. Jloka3aTrenbcTBO CyIIeCTBOBAHUS
sHTpomnuu. Pacuer u3MeHEeHUs: SHTPOIIUH UECaTbHbBIX I'a30B C TOMOIIbIO TAOIHII.

35. CymHOCTh BTOPOTO 3aKOHa TEPMOJWHAMHKH M €r0 OCHOBHBIE (hOPMYIHPOBKH.
HepasenctBo u unrerpan Knaysuyca. Bospacranue sHTponuM B M30JIMPOBAHHOW CHCTEME.
AHanuTHYeCKOEe BBIPA)KEHHWE BTOPOIO 3aKOHA TEPMOAMHAMUKH. CTaTHUCTUYECKUI XapakTep
BTOPOT0 3aKOHA TEPMOJANHAMUKH. DHTPOIHS U TEPMOJMHAMUYECKAsE BEPOSTHOCTb COCTOSIHUS.
36. OOpaTumble W  HeoOpaTuMble ajaua0aTHBIE TIPOLECCHl  PACHIMPEHHS M COKATHS
(n300pakeHue).

37. MakcumainsHasi pabota. DKceprusi, Kak Mepa pab0oTOCIIOCOOHOCTH CHCTEMEI.

38. TepmoguHaMHUUeCcKre  CBOWCTBA  pEalbHBIX  Ta30B. PV-auarpamma. daktop
C)KMMaeMOCTH.. BupuanbHOe ypaBHEHUE COCTOSIHUS ISl YMEPEHHO C3KaThIX I'a30B.

39. YpaBHenue Ban-nep-Baanbca u ero anamu3. YpaBHeHus coctosHus: [lrompe, Maiiepa-
Boromo6osa, Bykanosuua-HoBukoa, Bois, beptio nnst peanbHoro rasa.

40. TIpyHIMIT COOTBETCTBEHHBIX COCTOSIHMN U M0J1I00Me TEPMOAMHAMUYECKUX CBOIMCTB BEIECTB.
Zn-nuarpaMmma

41. ®dazosle nepexosl. [IpaBuio ¢a3 'n60ca.

42. ®a3oBbIe TIEPEX0/Ibl B OTHOKOMIIOHEHTHBIX CHCTEMax

43. OnnotazHast OHHOKOMIIOHEHTHAsI CUCTEMa

44. JIsyx(dazHast oqHOKOMIIOHEHTHAas cuctema. YpapHeHue Knaneipona-Knaysuyca

45. TpexdazHas OJHOKOMIIOHEHTHAs CUCTEMa

46. ®a3oBBIE TUAarpaMMBI COCTOSTHHIA

47. ®azoBas p-T-nuarpamma. YcinoBus (a30BOro paBHOBECHS.

48. ®azoBbie P-V u T-S nuarpamMMbl COCTOSTHHIA.

49. OcoOble TOUKH (a30BbIX AUArPAMM: TPOHHAS TOUKA, KPUTHYECKAs TOUKA

50. 3akpuTHueckas 00J1acTh

51. ®a3oBble NMpeBpalleHus YIIEKUCIOro ra3a

52. Kunenue. Kasuramus

53. TennoBast Teopema HepHcra,

54. Tpetuii 3aKOH TEpMOJUHAMHKH KaK CJIeICTBUE TEIIOBOM TeopeMbl HepHcTa.

55. OCHOBHBIE CBEIEHHUS O Tpolieccax M3MeHeHHus (pa3oBoro coctossHust Bojabl. daszoBas p-T-
auarpamMma s BoAbl.  YcnoBHs (a30BOTO paBHOBecus JUis  BOJbL. BopasHoW map
(ompeneneHwue).

56. ®azosbie P-V u T-S muarpamMMbl cOCTOSIHHA. 3HAUSHHS TEPMOJINHAMHYECKUX MAapaMETPOB B
TPOWHON U KPUTUYECKON TOYKAX JJIS BOABL..

57. Onpenenenue yaeIbHON YHTATBITUN KUTISIIEH KUIKOCTH;

58. Onpenenenue yeIbHON SJHTPONUN KUIISILEH KUAKOCTH

59. Omnpenenenne yenbHON SHTAIBINH CyXOT0 HACHIIIIEHHOTO Tapa;



60.
61.
62.
63.
64.
65.
66.
67.
68.
69.
70.
71.
72.

Omnpenenenue yaenbHONW SHTPOITUHU CYXOT'0 HACBIIIIEHHOTO Tapa .

CkpbITas TEIUI0Ta TapooOpa30BaHUSL

Omnpenenenue yaeapHOro 00bEMa BIAKHOTO HACKIILICHHOTO Mapa
Omnpenenenue yaenbHONW BHYTPEHHEH SHEPTUH BIAKHOTO HACHIILIEHHOTO Hapa
Omnpenenenue yaenbHON SHTAIBIINN BIAXXHOTO HACKIIIEHHOTO Iapa
OmnpeneneHne yAenbHOW SHTPOIHMHU BIQXKHOTO HACBIIIEHHOTO Mapa
Omnpenenenue yaenbHON SHTANBIINN TEPErPETOTO Mapa.

Omnpenenenne yAeIbHON SHTPOIINH TIEPErPETOro napa.

TaGnuiel TepMOIMHAMUYECKHX CBOWCTB BOJSIHOTO Iapa U APYTHX BEIECTB
T-S — nuarpamma BOJSIHOTO mapa

|-S— nuarpamma BossiHOTO Tapa

Omnpenenenne mapaMeTpoB BOJSIHOTO Mapa ¢ moMouipio [-S— nuarpammer
N300pakeHre MNPOCTEUIIMX TMPOLECCOB sl BoasHOro mapa Ha P-V-, T-S- u I-S

AuarpaMmmax.

73.
74.

Pacuer mpocreiimx mporeccoB st BOASHOTO napa (rpad aHAIUTUYSCKUN METO.)
OcCHOBHBIE OIPEACIICHUS U XapaKTEPUCTUKHU BIAXKHOIO BO31yXa. YpaBHeHue JlanbToHa it

BJIAJKHOI'O BO3ayXa AOCOIIIOTHASE 1 OTHOCHTENIbHAS BIIAKHOCTb.

75.
76.
77.
78.
79.
80.
81.
82.

TemmepaTypa TOUKH pOCHI CIOCOOBI €€ ONPEICICHHUS.
KonaeHcauroHHbII TUTPOMETD

[1n10THOCTB BIIa’KHOTO BO31yXa

Kaxyiascsa MonekyJisipHas Macca BJIaXHOI'O BO3yXa
Bnaroconeprkanue BIaKHOTO BO3/1yXa

Kaxyiascs razoBast NOCTOSHHAS BIIAJKHOTO BO3/1yXa

OHTaNbIUS BIAXKHOTO BO3/1yXa.

| —d - auarpamma I BJIaKHOTO BO3/yXa

Kpumepuu oyenku:
[TpuBenens! B pazaene 2



Haumenoganue: cobeceoBanme

Ilpeocmaenenue ¢ @OC: nepedyeHb TEOPETUUECKUX BOMPOCOB MO pazjeiaaM AUCHUTUIAHBI
s cobece10BaHuUS.

Ilepeuenv meopemuueckux 60npocos no pazoeiam OUCUUNIUHBL 071 codecedosanus.

1. TepmoauHaMUKa KaK TEOpETHUYECKash OCHOBA TeruiodHepreTuku. [Ipemmer (usmueckoit
(obmeit) TepmonmHamuku. Hctopust pasButus. OcoOeHHOCTM Kak Hayku. OCHOBHbIE
OIIpe/ICTICHUS: TEPM

2. OnquHamMu4ecKas CHCTEMa, OKPY’Karolas Cpela, M30JIMPOBAHHAS CUCTEMA, PABHOBECHBIE U
HEPABHOBECHBIE COCTOSIHUS U IIPOLIECCHI.

3. Buytpennss sHeprust u sHTanenus. IlonHas sHeprus cuctemsl. Pabota u TemnoTa Kak
(dbopMBI TIepeaun SHEPruu B TEPMOAMHAMUYECKUX Tpoueccax. Bunbsl pador. KommyectBo
Bo3JeiCcTBUA. [lepBbIil 3aKOH TEPMOAMHAMUKM KaK 3aKOH COXpPAHEHMs M IIPEBPALICHHUS
SHEPruu. AHAJIMTUYECKHE BBIPAKEHUS NEpPBOro 3akoHa. OOpMynMpOBKH NEPBOro Haudajia
TEPMOJUHAMUKHU.

4. KoopauHaTbl COCTOSHUSL CHCTEMbI (ONpENENIEHUE, TMPUMEPHl s Pa3InYHbIX
B3aUMOJICHCTBUN: MeXaHHYecKoe Ae(pOopMalMOHHOE, TEIUIOBOE, XMMHUYecKue U (ha3oBble
npeBpatieHus). BzaumopeiictBus pasnuyHoro poja. CteneHu cBoOObl CUCTEMBI.

5. IloreHumans! onpenencHue, IpUMepsl Ul pa3IudHbIX B3auMoaencTBull. [IpaBuino 3HakoB
uid noTeHnuanoB. CBsA3b KOJIMYECTBA BO3AEWUCTBHSI C KOOpAMHATAaMH M MOTEHIUAJIAMU.
Pabora u Terora kak (yHKIUS KOOPAMHAT U MOTEHIMAaNoB. [IpaBuiio 3HaKOB Ui pabOTHI.
[Tosesnast pabora. AbGcomotHas padbota. Pabora pacmmpenus.

6. TepMoguHaMHUYECKHE MapaMeTpbl COCTOSHUA. YpaBHeHHE | Hauana TEpMOIMHAMUKH B
oOmeM Buae. YpaBHEHHE COCTOSHHS CIIOKHOW CHCTEMBI B O0IIEeM BHUE. YpaBHEHHE
COCTOSIHUS TepMOIe(pOPMALIMOHHON CUCTEMBI B O0IIIEM BUJIE.

7. TlepBoe Havamo TEPMOJMHAMUKH B «IHTAIBNUHHONY» (opme. DPusnyecKuii CMBICI
SHTAJIBIINN.

8. YpaBHEHHE NIEPBOI0 3aKOHA TEPMOJAMHAMUKH ISl CTALIMOHAPHOTO ITOTOKA MACCHI.

9. OnpeneneHue UACANBHOTO raza. YpaBHEHHE COCTOSIHMS WJEAIbHOrO rasa. MoOJIbHBIE U
yZeIbHbIe 00bEMbl. Y HUBEpCaIbHas U Y/eNbHasl ra30Bble OCTOSIHHBIE, CBA3b MEXAY HUMH,
enuHuIBl u3Mepenus. O6aacTb npuMeHeHHs ypaBHeHUs MeneneeBa-Kiaiinepona.

10. TepMoamHamMu4yecKHe€ CBOWMCTBA W TMPOCTEHIINE TMPOIECChl HACATHHOTO Tra3za B
OJTHOPOJHBIX CHCTEMax: H300apHbIA, M30XOPHBIA, M30TEPMUYECKUN U aauabaTHBIN.
BHyTpeHHsisT SHeprus W SHTANBNHUS HWACATBHOrO rasza. MccimemoBaHue mDpOCTEHIINX
IIPOLIECCOB MJEAJIBHOrO rasa. 3akoHbl: boinsg-Mapuorra ,Ieii-JIroccaka, ABoragpo.
N3o0pakenue mpocreimmx mpoueccoB B P-V u T-S- nuarpammax.

11. YpaBHenus anuabatsl uaeanbHoro rasa (ypasHenus [lyaccona). IToka3zarens agua0aTsl.

12. VYcnoBusi CONPSHKEHUST CHCTEMBI C OKpYXKamomel cpemoil. XapaKTepHUCTHUECKUE
¢byHkuMn  («TepMOJMHAMHUYECKHE  IOTEHLMalbl»): dsHeprus [ubbca  (n306apHO-
M30TEPMUYECKUN MOTEHLINAN ),SHEPTUs I'enpMrosba(M30X0pHO-U30TEPMUUECKUN
MIOTEHIIAAN) ,BHYTPEHHSS SHEPTUA U SHTAIBIUSA . XUMUUECKUH ITOTEHIIMAI AEJIbHAS SHEPIHUs
['u66ca).

13. uddepenunansl xXapaKTEpUCTHUECKUX (QYHKIUH, NPOU3BOJIHBIE (DOPMYIBI A
TEPMOJUHAMHYECKHUX TTapaMeTPOB MIPOU3BOJIBLHON CUCTEMBI.

14. Iuddepenunansl xapaKTepUCTHUECKUX (YHKUIUH TepMoaehOpMallMOHHON CHCTEMBI U
MIPOU3BOJIHBIE (YOPMYIIBI IJIS 1aBJIEHUS, YACIBHOTO 00beMa, SHTPOIUH U TEMIIEPATypPHI.

15. Iuddepenmanbabie COOTHOMICHUS TEPMOAMHAMUKY (00N cirydait).

16. duddepeHunanbHble COOTHOIIEHUS TEPMOJMHAMUKU JUIsl TepMoae(pOopMaIiiOHHOM
CUCTEMBI: YpaBHEHMsI MakcBeila; 4acTHbIE NMPOM3BOJHBIE OT BHYTPEHHEH JHEpPruu WU
SHTAJIBINU.

17. TennoeMKoCTb. BBl TENI0EMKOCTH 110 KOJIMYECTBY BELIECTBA U TEPMOJUHAMUYECKUM
mpoueccaM. MaccoBasi, MoJIbHasgs U OObeMHas TEIUIOeMKOCTH. CBs3b MEXIy HUMHU.
TennoemMKoCTh IPU MOCTOSHHOM 00BbEME M NPH MTOCTOSIHHOM JIaBJICHUH.



18. Obmas ¢opmyna ais TETIOEMKOCTH OJHOPOJHBIX CHUCTEM. BvipakeHus (pa3HOCTH)
TEITIOEMKOCTEN Yepe3 YaCTHBIE TPOU3BOIHBIE.

19. YacTHble TPOU3BOAHBIE OT TEIJIOEMKOCTEH. 3aBUCUMOCTh TEIUIOEMKOCTEN OT JIaBJICHHUS,
o0beMa u TemriepaTyphl. TepMuueckre K03 HUITMCHTHI.

20. CriocoObl mpeACTaBICHUsI 3aBUCUMOCTH TEIIOEMKOCTH OT Temreparypsl. CpenHsis u
WCTHUHHAS TEIIOEMKOCTH.

2]1. TemmoeMkocTh HJ€aIbHBIX Tra30B. YpaBHeHue Maiiepa. [loka3arenb H303HTPOIIBI
(ammabatbl). 3aBUCUMOCTh TEIUIOEMKOCTH HJICATbHOIO ra3a OT Temmeparypbl. M3meHeHue
BHYTPEHHEH 3HEPIUH U SHTAJIBIINU UJICAIBHOIO T'a3a

22. MoneKkynsipHO- KMHETUYECKasi TEOpHs TEIJIOEMKOCTH ra3oB. MoJjsipHas TEMIOEMKOCTh
ra3oB 10 MOJIEKYJISIPHO-KUHETHUECKON TeOprH. MoJisipHas TEINIOEMKOCTb U/I€AJIbHBIX ra30B
C YYETOM BHYTPUMOJIEKYJISIPHBIX KOJeOaHUH.

23. [lonutponuslil nporecc. Berancnenue nokasaTessi OJUTPOIIHI.

24. TennoeMKOCTb MOJUTPOITHOIO Mpoliecca.

25. Pabora, TeraoTa ¥ BHYTPEHHSISI SHEPTHS B MOJIUTPOITHOM IIPOIIECCe.

26. M3oOpakeHWe MOMUTPOINHBIX TMporeccoB P-V u T-S- aumarpammax. HM3menenue
SHTPONUH B IOJIUTPOIHOM Mpolecce. AHAINU3 MOIUTPOIHBIX IIPOLIECCOB.

27. Beluucienue SHTPONUHN TepMoie(hOpMalliOHHON CUCTEMBI.

28. BpluncieHyne SHTPONUH U1€alIbHOIO rasa.

29. T-S- muarpamma U ee CBOMCTBA. YpaBHEHUE U300apHOTO U M30XOPHOTO IporieccoB B T-
S-TiepeMeHHBIX.

30. YpaBHeHue aauadaTsl B 001eM Buae. CBA3b MEXIy KOdDPUIIMEHTaMU U30TEPMHUUECKOM
U annabdaTUyecKol CKUMaeMOCTH.

31. Ilonstue o razoBoit cmecu. CrocoObl 3aanus coctaBa cMecd. COOTHOIIEHHE MEXIY
MaccoBBIMU U 00bEMHBIMU J0JsiMU. [lapiuanbHoe naBiieHue cMecu. YpaBHeHue JlaabToHa-
Amara.  YpaBHEHHE COCTOSIHUSI HJI€aJbHO-Ta30BOM cmecu. MossipHas Macca CMECH.
VYaenbHas ra3oBas IOCTOSIHHAs CMECH. YAEIbHBIE U MOJSIPHBIE TEPMOJMHAMUYECKUE
¢byHkuun cMecu Ui o0beMa, BHYTPEHHEH SHEpruM, SHTAJIbIUHM, TEIMIOEMKOCTH,
sHTponuu(0e3 ydera sHTponuu cwmemeHus).Ilokazarens anumabarsl cmecu. Temmeparypa
CMECH ra—30B

32. PaBHOBecHBIE 1 HEPABHOBECHBIE B3aUMOeCcTBHs. KBasuctatuueckue U HeCTaTUYECKUE
nporeccel. [Iporneccsl obOpatumble U HeoOpatumble. Kpyrosoit mpouecc. Ilpsmoit u
oOpatHbIii nuKiI. OOpaTUMBIE U HEOOpaTUMBIA UK. TepMoanHamMuueckue HUKIbl B TS-
nuarpamme. CBoiicTBa BHyTpeHHeW sHepruu. KonnuecTBo TEmnoTsl U paboThl B KPYyTOBOM
npouecce. DyHKIUU IpoIecca U COCTOSTHUS.

33. Tepmuyeckuil Ko3(pHUIMEHT MOJE3HOrO ACWCTBUS IMKJIAa TEIUIOBOTO JBUraTens.
[Ipsimoii o6patumelil nukn Kapro u ero tepmuueckuit KII/. Teopema Kapno. OOpaTHblit
ki1 KapHo, X0mo1uibHbIA KO PHUIIUEHT.

34. Cpennsasi Temmeparypa MOABOJa M OTBOJA TEIJIOTHL. TepMHUYEeCKUU KOd(PPHUIIMEHT
MOJIE3HOTO JAEHCTBUS MPOU3BOIBHOTO 0OPaTUMOTr0 LUK

35. DHTponusa CMECH C Y4E€TOM DHTPONHUHU CMEIIeHUs. [[0Ka3aTenbCTBO CYIIECTBOBAHUS
sHTpomnuu. Pacuer U3MEHEHUs! SHTPOIINH UCaTIbHBIX T'a30B C IOMOIIbIO TaOIHII.

36. CymHocTh BTOPOTO 3aKOHAa TEPMOJMHAMUKM U €ro OCHOBHBIE (POPMYIHUPOBKH.
HepasenctBo n nnrerpan Knaysuyca. Bo3pactanue sHTponuu B M30JMPOBAaHHOW CHCTEME.
AHamMTUYECKOE BBIPA)KEHUE BTOPOrO 3aKOHA TEPMOAMHAMUKHU. CTaTHCTHYECKHM XapaKTep
BTOPOTO 3aKOHa TEPMOJMHAMUKU. OHTPONUS M TEPMOAMHAMMYECKAs BEPOATHOCTD
COCTOSIHUSI.

37. OOpatuMble W HeoOpaTHMble aauabdaTHbIE MPOLECCHl PACIIMPEHUs] U CHKATHUS
(u300pakeHue).

38. MakcumanbHast pabota. Dkceprusi, Kak Mepa paboTOCIIOCOOHOCTH CUCTEMBI.

39. TepmoanHaMHM4YeCKHME CBOMCTBA peanbHbIX ra3oB. PV-mmarpamma. ®axrtop
C)KMMAaeMOCTH. . BupranbHOe ypaBHEHHE COCTOSIHUS 111 YMEPEHHO CHKATBIX ra30B.



40. YpaBuenue Ban-nep-Baanesca u ero ananus. YpaBHeHus cocrosHus: ronpe, Maiiepa-
Boromo6oBa, Bykanosuua-Hosukoa, Boist, beptio nnst peanbHoro rasa.

41. IlpuHIMII COOTBETCTBEHHBIX COCTOSIHUA W TOA00HME TEPMOJMHAMHUYECKUX CBOMCTB
BELIECTB. Z-AHarpaMmma

42. ®azosble niepexosl. [Ipasuo ¢a3 ['nboca.

43. ®a3oBble epexo/Ipl B OJHOKOMIOHEHTHBIX CHCTEMax

44. OnaoazHast OTHOKOMIIOHEHTHAS CHCTeMa

45. lIsyx(dazHas oqHOKOMIIOHEHTHas cucTema. Y papHeHue Knaneipona-Knay3uyca

46. Tpexda3zHas 0THOKOMITOHEHTHAsI CUCTEMA

47. ®a3oBble qUarpaMMbl COCTOSTHUI

48. dazosas p-T-guarpamma. YcinoBus (a3oBoro paBHOBECHSI.

49. ®azoBbie P-V u T-S guarpammbl COCTOSTHUN.

50. OcoObie TOUKH (Pa30BbIX AUATPAMM: TPOHHASI TOUKA, KPUTHUECKAsT TOUKA

51. 3akputrueckas 00JacTh

52. ®da3oBble NpeBpalleHus YIIIEKUCIIOro ra3a

53. Kunenue. KaButanus

54. Tennoas Teopema Hepucra;

55. TpeTuii 3aKOH TEPMOJIMHAMUKH KakK CIEJCTBUE TEIJIOBOM TeopeMbl HepHcera.

56. OCHOBHbIE CBEJIEHUS O Mpolieccax U3MEHEHHs (pa30Boro coctosiHus Bobl. daszosast p-T-
nuarpamma. Y cioBus (a3oBoro paBHoBecus. BoasiHol nap (onpeaeneHue).

57. @azoBele P-V u T-S nuarpamMmbl cocTosiHME.  3HaYyeHUS TEPMOJAMHAMUYECKUX
MapaMeTpoB B TPOMHOMN M KPUTUYECKOM TOUKAX JAJISt BOJBI.

58. Onpezenenue yaelbHON SHTAIbINMN KUIISAIIEH KUIKOCTH;

59. Onpenenenue yeapHON SHTPOIUN KUIISIIEH )KUIKOCTH

60. Omnpesenenue yaeIbHONU SHTAIBITUU CYXOTO HACKIIIEHHOTO Mapa;

61. Onpenenenue yaeabHONU SHTPOIIUU CYXOI'0 HAChIIIEHHOTO Hapa.

62. CkpplTas TemioTa napoodpa3oBaHus

63. Onpenenenue yaenbHOro 00bEMa BIAKHOTO HACBIIIIEHHOTO Mapa

64. Onpenenenue yaeIbHOW BHYTPEHHEN YHEPTUHU BIAKHOTO HACBIIIIEHHOTO Tapa

65. Onpesenenne yaeabHONW SHTANBIIUU BJIAXKHOTO HACBIIIEHHOTO Tapa

66. Onpeenenue yaeIbHOW SHTPOIUH BJIAKHOTO HACKIIIEHHOTO Mapa

67. Onpeznenenue yaelbHON SHTAIBIIMY IEPETPETOTO Napa.

68. Omnpenenenue yaeIbHONW SHTPOIUH MEPErPeTOro napa.

69. Tabnuibl TEpMOIMHAMUYECKUX CBOMCTB BOJISIHOTO Mapa M IPYTHX BEUIECTB

70. T-S — muarpamma BOJITHOTO TTapa

71. I-S— nuarpamma BOJISIHOTO Tlapa

72. OnpepeneHue mapaMeTpoB BOISHOTO Tapa ¢ IOMOIIBI0 [-S— nuarpaMMbt

73. U306pakenue npocteimmx npoueccos Ha P-V-, T-S- u [-S nuarpammax.

74. PacueT mporeccoB JJisl BOASHOTO Iapa.

75. OCHOBHBIE ONpEEICHUS U XapaKTEPUCTUKU BIAXKHOTO BO31yXa. YpaBHeHue [lanbToHa
JUIS BIIQXKHOTO BO3yxa AOCONIIOTHASI U OTHOCUTENbHAS BIaKHOCTb.

76. Temnepatypa TOUKH POCHI, CIIOCOOBI €€ ONpeIeIeHHUS.

77. KOHI€HCAlMOHHBII TUTPOMETP

78. II1OTHOCTB BIAXKHOTO BO3yXa

79. Kaxyiasica MOJIEKyJIsIpHasi Macca BJIaXHOTO BO3yXa

80. Biarocozep:xanue BIaXHOTO BO3yXa

81. Kaxymasics ra3oBast HOCTOSIHHAs BJIaXXKHOTO BO31yXa

82. DHTanbus BIAXXHOTO BO3yXa.

83.1—-d - mmarpamma st BIOKHOTO BO3/yXa

Kpumepuu oyenxu:
[IpuBenens! B pazaene 2



Haumenosanue: KOHTPOJIBHOE NPAKTHUECKOE 3a1aHUE

Ilpeocmasnenue ¢ @OC: HAOOp 3a7a4 W TMEpPEUEHb TEOPETUUYECKUX BOIPOCOB IS
KOHTPOJIBbHBIX MPAKTUYECKUX 3aJaHUN

Habop 3a0au 013 KOHMPOIbHBIX RPAKMUYECKUX 3A0AHUT

[TonHbIA KOMIUIEKT 3a4ad [Jid KOHTPOJIBHBIX NPAaKTHYECKUX 3aJaHUM COJIEPKUTCH B
METOAMYECKUX MaTepUuaiax K JUCIUIUIMHE.

[Ipumepsl 3a1a4 17151 KOHTPOJIbHBIX IPAKTHUECKUX 3aaHUA:

1. B xoTenbHOI anekTpryeckor ctaniuu 3a 20 4 paboThl COXKEHbI 62 T KAMEHHOTO YTJIs,
nMerorniero Temioty cropanus 28900 kJ[x/kr. OnpenenuTs CPEeIHIO MOIIHOCTD CTAHIIHH,
€CJIM B JJIEKTPUUECKYIO SHEpTHio rnpeBpamieHo 18% TemnoTsl, MOTy4EeHHOM MPU CrOpaHUU

YTJIS.
OtBer: N=4479 kBr.

2. [Tapocunosas ycranoBka MomHOCThIO 4200 kBT nmeer k.1.a. ncr=0,20.
OrnpenenuTh 4acoBOM pacxo/1 TOIUIMBA, €cliv ero Teraora cropanus Qup=25000 x/[x/kr.
OtBer: buac=3024 kr/4.

3. Ilpu wucnbpITaHUW JBUTATENCH BHYTPEHHETO CrOpaHUs IIMPOKUM paclpoCTpaHEHUEM
MOJIb3YIOTCA TaK Has3blBaeMble TUApoTOopMo3a. Paborta naBurartens npu TOPMOKEHUU
MpeBpalaeTcsi B TEIUIOTY TPEHMs, U JUIsl YMEHBIIECHUS HArpeBa TOPMO3HOTO YCTPOMCTBA
MIPUMEHSIIOT BOJISIHOE OXJIAXKICHUE.

OrnpenenuTh 4acOBOW pacxXoi BOJbI Ha OXJIAXKJIEHHE TOPMO3a, €CJIIM MOIIHOCTH JBUTATEIIS
paBHa N=33 xBt, HauanbHas Temmneparypa Boabl t’B=15 °C, koneunas — t“B=60 °C;
MIPUHSATD, YTO BCSI TEIUIOTA TPEHUSI MIEPEACTCS OXJIAXKAAIOIIEH BOJIE.

OtBetr: MBoIbI=632 Kr/4.

4.HaiiT yacoBoi pacxoj TOIJIMBA, KOTOPbIM HEOOXOAMM Al paboThl MapoOBOM TYypOUHBI
MOMIHOCThIO 25 MBT, ecnu Ternora cropanus tormBa Qup=33,85 MJIx/Kr ¥ U3BECTHO,
YTO Ha IPEBpALICHHE TEIUIOBOM DHEPIMM B MEXAHWYECKYIO MCIIONb3yeTcs TOJIBKO 35%
TEIUIOTHI COXIKEHHOTO TOIUIMBA.

Orser: G=7,59 1/4.

Ilepeuens meopemuueckux 60npocos 014 KOHMPOIbHBIX NPAKMUYECKUX 3A0AHUIL.
[IepBblil 3aKOH TEPMOJMHAMUKH.

1) TepmoarHaMu4eckre napamMeTpbl COCTOSHUS.

2) [lepBoe Hauano TEPMOAMHAMUKHU JUIsI TEPMOI€(HOPMALIMOHHON CUCTEMBI.

3) IlepBoe Hauano TEPMOAMHAMUKY JIJISI CTAIIMOHAPHOTO MOTOKA MACCHI.

4) CriocoObI 3a1aHuUsI COCTaBa CMECH.

5) CooTHOIIEHNE MEX/y MAaCCOBBIMHU U OOBEMHBIMHU JOJISIMU.

6) Cmecu uaealbHBIX Ta30B. 3akoH JlanbpTOHA.

7) YpaBHEHHE COCTOSHUS JIJIsl CMECH T'a30B.

8) Ompenenenne MOJICKYISIPHOW MacChI.

9) Omnpenenenue 1eNbHOM ra30BOM MOCTOSHHOM, CMECH UEaTbHBIX I'a30B.

10) Ompenenenne TEMIOEMKOCTH CMECH HICATbHBIX Ta30B.

11) Onpenenenue SHTAIBINUA CMECH UI€ATBHBIX Ta30B.

12) Onpeznenenue SHTPONUH CMECH HJI€aIbHBIX Ta30B.

13) Onpenenenue Temrneparypbl CMECH I'a30B.

TepMonnHaMuyeckue Nporecchl K3MEHEHHUs] COCTOSIHUS UAEabHOTO rasa.

14) YpaBHeHue cocTosiHUA UeaIbHOro raza Menzeneesa-Knaiinepona.

15) Tlpocreiimme mpormecchl HACATBHOTO Ta3a B OJHOPOJHBIX CHCTEMax: H300apHBIH,
M30XOPHBIN, H30TEPMHUYECKHI U aAna0aTHBIN.

16) Terora 1 paboTa B MPOCTEUIIINX MPOIIECCax HACATLHOTO rasa.



17) YpaBuenus Ilyaccona.
18) Huddepennuranbaple COOTHOMIEHUS TEPMOIMHAMUKH Ul TepMoaehopMaIriioOHHON
CUCTEMBI.
19) Bunbsl TemioeMKOCTH MO KOJUYECTBY BEUIECTBA M TEPMOJUHAMHYECKHM IIPOIECCAM.
MaccoBasi, MoOJbHasi 1 00beMHast TeIIOEMKOCTH. CBsI3b MY HUMHU.
20) CriocoOb!I peICTaBICHHS 3aBUCUMOCTH TEINIOEMKOCTH OT TEMIIEPATypHI.
21) CpenHss ¥ UCTUHHAS TEIJIOEMKOCTH.
22) BHyTpeHHSsl SJHEPIHsl U SHTAJIBIINA UACABHOTO ra3a.
23) IonuTponHslii poriecc.
24) BeluucieHue moxkasaress MOJUTPOIIBI.
25) Tena0eMKOCTh HOJUTPOITHOTO MpoIlecca.
26) Pabora, TerioTa 1 BHYTPEHHSISI SHEPTUA B MTOJIUTPOITHOM IIpoliecce.
27) VI3MeHeHHe SHTPOITUH B MTOJUTPOITHOM IIPOLIECCE.
28) AHanu3 MOJUTPOITHBIX MPOIIECCOB.
29) Beluncienue 3HTPOIMH UEAIBHOTO Ta3a.
Bropoii 3ak0H TepMOTMHAMUKH.
30) TepmoaguHaMUYECKHUE TUKJIBI
31) KonuvectBo TemnoTsl 1 paboThl B KPYTOBOM IIpoIiecce.
32) Tepmuueckuit K03(hHUIIUEHT TOTE3HOTO ASHCTBHSI IUKJIA TEIUIOBOTO ABUTATEIIS.
33) Ipamoii muka Kapuo u ero KII/I. Teopema Kapho.
34) O6parsbrit ki KapHo, X0m01uabHBINA KOAPPUITUCHT.
35) MakcumanbHasi pabota. DKceprusi, Kak Mmepa padoTOCIOCOOHOCTH CUCTEMBI.
PeanbHbIe razel
36) YpaBuenue Ban-nep-Baanbca u ero ananus.
37) VYpaBHeHust coctosHMs Ui peanbHOoro rasa.:[liompe, Maiiepa-boromto6osa,
Byxanosunua-HoBukosa, Boms, beptio
38) IlpuHIUIT COOTBETCTBEHHBIX COCTOSHUMW U MOA00ME TEPMOJAMHAMHYECKUX CBOMCTB
BEIIECTB.
39) z-nuarpamma.
40) da3zossle nepexosl. [Ipasuio ¢as ['ubdoea.
41) AByxdazHas oqHOKOMIIOHEHTHas cucTema. Y paBHeHue Knaneiipona-Knaysuyca
42) Ocobbie Touku (ha30BBIX JUATpaMM: TpOitHAs TOUKa, KpUTUYECKast TOUKA.
43) ®azoBble TPEBPAIICHHS YIIIEKHUCIIOTO rasa.
44) Kunenue. KaBurarus.
Paznen 6 BonasiHoM nap u ero cBoiicTsa
45) CocTosiHuE BOASHOTO Mapa.
46) TepmomHaMUYECKHE MPOLIECCHI C BOASIHBIM IapOM.
47) DOHTponuitHbIe AUArpaMMBbI A7l BOJSHOTO Tapa.
Pazgen7  BnaxHslll BO31YyX.
48) CocTosiHUE BIAKHOTO BO3/1yXa.
49) TepMoIHAMHYECKHE TIPOIIECCHI C BIIAYKHBIM BO3TYXOM.
50) J-d-auarpamma BiakHOTO BO3/yXa.
Kpumepuu oyenku:
[IpuBenens! B pazaene 2



Haumenoeanue: tect

Ilpeocmaenenue 6 @OC: HaboOp TECTOB

Haboop mecmos

[Tonupiii HaOOp TECTOBBIX 3aJaHU COACPKHUTCS B METOAUYECKHX MaTepuaigax K

MUCLIUAILIINHE.
3aoanue 1
P

p2 3 2

4 1
ol
- Y
0 ""'z v,

Pabora komnpeccopa, 3aTpaurBaeMasi Ha HarHETaHUE C)KAaTOro Ta3a, Ha HHAUKATOPHON
JuarpaMMe, OKa3aHHON Ha PUCYHKE, H300pakaeTcsl IIIOMAIbIO ...

1 0-3-2—v,
2 0-3-2-1v;
3 vy2-1-v;
4 V2—2—1—V2
3aoanue 2
P
3 2
4 1
5 S p
3
1

v

[Ipoueccy 1 — 1, nokazaHHOMY Ha rpaguke, COOTBETCTBYET IOKa3aTeJb MOJUTPOIIbI, PABHBIH ...
1 *m®

2 1

3 k

4 0
3adanue 3

OrHomeHne paGOTBI, HpOHBBOI{I/IMOﬁ ABUTATCJIICM 34 M[HUKJ, K KOJHNYECTBY TCIJIOTHI,
HOHBeHeHHOﬁ 3a OTOT HUKII OT ropA4€ro UCTOYHHUKA, HA3bIBACTCA ...

1 Ttepmuueckum KIIJI nuxmna
2  XOJOIWIBHBIM KO3 PHUIIHEHTOM
3 k03 (pHUIMEHTOM HCITOJIE30BAHUS TETUIOTHI



4 x03h(HUIMEHTOM TETIONMPOBOIHOCTH

3aoanue 4

T} K

f1K
K *K

C—
5,

Tensiora mapoo6pasoBanus B Touke K (cMm. rpa¢guk), paBHa ...

1 r=0
2 r=mw
3 w>r>0
4 r<0
3aoanue 5

B nmpomnecce 4-1, nokazanHoM Ha rpaduke, XJ1a/IaTeHT B TEMJIOBOM HACOCe ...
1 wucnapsiercs

2  BCachIBaeTcsl B HACOC

3 Japocceaupyercs

4 KoHAeHcHpYeTCcsi



3aoarnue 6

TA 19

HN300paxkenHble HA Tpaduke Mpouecchl BOAAHOro napa 1-1 u 2-2 saBJasiioTcs ...
1  wusoxopubiM (1-1) 1 u300apHBIM (2-2)

2 aaua6atHeiM (1-1) 1 u3oTepmMuyeckum (2—2)

3  u300apubIM (1-1) n n3oTepMuyeckum (2-2)

4  wu3obapubiM (1-1) n u306apHbIM (2-2)

3aoanue 7

Hj

1

=
éé
NN

1 =

L AXXNXNX

JIunus 1, noxkazannas Ha Hd-nmarpamme BJIa’)KHOTO BO31yXa, COOTBETCTBYET ...
- OTHOCUTEJIbHOM BJIAYKHOCTH
-M30TepMe BJIA’KHOI0 BO3yXa
- BJIaroCo/iepPsKaAHMI0
-M309HTAJIbIIE



2. Kpumepuu u wikanpl oyeHusanus

JU11 KOHTPOJIBHBIX MEPONPUATUN (TEKYLErO0 KOHTPOJISI) YCTAHABIMBAETCS MUHUMAJIbHOE U
MaKCHMaJIbHOE KOJIMYECTBO OAJIOB B COOTBETCTBHU ¢ Tabiuiieit. KOHTposibHOE MepoIpusTHe
CUMTACTCSA MPOMJCHHBIM YCICIIHO TNPH YCIOBUU Habopa KoOJWYecTBa OasIOB HE HHUXKE
MHHAMAJILHOTO.

Pe3y.HBTaT 06yquI/151 o AUCHUIUIMHE CUHUTACTCA JOCTUTHYTBIM 1IpU  YCIICIITHOM
MPOXOXKICHUN OOYYAIOUIMMCS BCEX KOHTPOJBHBIX MEPOIPHUITUH, OTHOCAIIUXCA K JIaHHOMY
pe3ynbTaTy 00y4eHHS.

Pa3zoenv Konuuecmeo dannos
Dopma KoHmpons -
OUCUUNTTUHDL min max
1-7 CobecenoBanue (3a Kaxyro Jiekiuoo 1 6amr) 2 4
1-7 KoHTtposb npaktrueckux padoT 15 30
1-7 Tect 17 34
Hroro 34 68

IIpu oueHuBaHUM Pe3yabTATOB OOYYEHHUs MO JUCLUIUIMHE B XOJ€ TEKYLIEro KOHTPOJIS
YCIEBAEMOCTH HCIOJIB3YIOTCS CEAYIOLIMe KpuTepuu. MHUHMMalbHOE KOJIMYECTBO OaljioB
BBICTABJISIETCS  OOydYarolleMycss IpU  BBIIOJHEHMHM BCEX IIOKa3aTened, JIOMyCKaroTCs
HECYIIECTBEHHBIC HETOYHOCTH B U3JIOKEHUU U 0(OPMIIEHUH MaTepuaa.

Haumenoeanue,
Ilokazamenu 6vicmagieHUA MUHUMATbHOZ0 KONUYECHEd 0aN108
0003HaueHue

CoGecenopate JlaHbl npaBUIIbHBIE OTBETH HE MeHee YyeM Ha 50% 3a1aHHBIX BOIIPOCOB.
[IpogeMoHCTpHPOBaHBI 3HAHHUS OCHOBHOTO YI€OHO-TIPOTPaMMHOTO MaTepHaa
[IpakTrdeckas paboOTa BHITIONHEHA B MTOJITHOM 00BEME;

KOHTDOME [IpencraBneH oT4eT, coaepKamuii HEOOXOAWMBIC pAcUeTHl, BBIBOIBI, O(GOPMIICHHEIH B

p COOTBETCTBUU C YCTAHOBJIEHHBIMH TPEOOBaHUSIMU;

MIPAKTUIECKUX padoT o
[IpoeMOHCTPUPOBAH  YAOBIETBOPUTENbHBI YPOBEHb BJIAJIEHUS MaTepUaOM MIpH
BBITIOJTHEHUH PA0OTHI, JAHBI IPABUIIbHBIC

Tect [IpaBunbHO peneHo He MeHee 50% TeCTOBBIX 3aJaHni

[TpomexxyTouHas arTecTaius Mo IUCIUILTMHE TPOBOJIUTCA B popMe 3auerTa.
HroroBas olieHKa MO AMCUUIUIMHE MOXKET OBITH BBICTaBJI€HA HAa OCHOBE pPE3yJIbTaTOB
TEKYIIEro KOHTPOJISl C MCIOJIb30BAHUEM CIIEYIOIIEH NIKaJbI:

Ouyenka Habpano éannos
«3a4TEHOY» 34-68
«HE3aYTEHO» 0-33
Ecnmu cymma HaOpanHbIX OanioB MeHee 34 — oOywaromuiicss He JOMYyCKaercs 0

MIPOMEKYTOUYHOM aTTECTALUU.
Ecnu cymma 6anmnoB 6osee 34, oOyuaromuiics 1omyckaercs A0 3a4era.

I[To cymme HaOpaHHBIX O0ajJIOB CTYAGHTY MOXET OBITh BBICTaBICHA OIEHKAa 3a
MIPOMEXYTOUHYIO aTTECTALIMIO, COTJIACHO MPUBEIEHHOM LIKaJe.

buiter k 3a4eTy BKIIFOYAET 2 TEOPETUYECKHUX BOIIPOCA.

Bpewms Ha moarotosky: 25-30 MUHYT.

[Ipn oueHuBaHUU pe3yabTATOB OOYYEHHS MO JUCUUIUIMHE B XOJ€ IMPOMEXYTOUHOH
aTTeCTalllU UCIOJIb3YIOTCS CIEAYIOINE KPUTEPUH U ILIKaJIa OLIEHKH

Ouenka Kpumepuu oyenxu

Obyuarommiicss 0OHapYXWJI 3HAaHHE OCHOBHOTO Y4eOHO-IIPOTPaMMHOTO MaTepHaia B
o0BpeMe, HEOOXoAMMOM [UId JaibHEWIIeW y4eObl W TpeacTosmiedl padoThl IO
CIICIITMAJIBHOCTH, CIIpaBUJICA C BBITNIOJITHCHUEM 33}18,HI/II\/'I, pEaAyCMOTPEHHBIX
NIPOrpaMMOM TUCHUIUIMHBIL.

«Ba4YTCHO»




CHE3AYTCHO»

OOyyaromuiicst OOHapy>XWJI 3HAYUTEIbHbIE POOEIbl B 3HAHUIAX OCHOBHOTO y4eOHO-
MIPOTPaMMHOTO MaTepHuaia, MOMYCTHI NPHHIMIHATIBHBIE OMMOKH B BBIIOJIHEHUH
MIPEAYCMOTPEHHBIX MPOTrPaMMOM 3aJaHWil M HE CIIOCOOCH NMPOAOIDKUTH OOydeHHE
WJIN TIPUCTYNIHTH 10 OKOHYAHUN YHHBEPCHUTETA K MPO(ECCHOHANTBHON ESITENbHOCTH
0€3 TOTOIHUTENBHBIX 3aHATHH 0 COOTBETCTBYIONIEH AUCIUILINHE
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