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1. Hesm n 3a1a4M AUCHUIINHBI

Henbro n3yyenus AucuMmIMHbl «TexHuueckas TepMoIuHaMUKa. [{UKIIbI TEMIOBBIX YCTAHOBOK
u HBHF&TGHCﬁ)) ABJISICTCA OCBOCHUC OCHOBHBIX 3aKOHOB TCPMOJIWHAMMUKH. I/I3yquI/Ie MCTOJO0B
MoJy4YeHus, mpeoOpa3oBaHMs, Mepeaayd M HCIOJIb30BaHUs TeryioThl. L{ukioB nBurareneit u
TEIUIOPHEPTreTUUECKUX YCTAHOBOK.

[Ipy W3NMOXEHUM JUCIMIUIMHBI HM3Yy4aloTcs (yHIAMEHTalIbHBIE 3aKOHBI TEXHHUYECKOU
TCPMOJUHAMUKHU, SABJIAIOMIUCCA OCHOBOM CI)YHKHI/IOHI/IPOBaHI/Iﬂ TCIJIOBBIX MAallWH, alIlapatoB U
ux 3(h(PEeKTHBHOCTH, pPAacCMATPHUBAIOTCS pabdOUYMe MPOIECCHI, MPOTEKAIIUX B TEIUIOBBIX
MallHax, UCCIEAYIOTCS CBOMCTBaX paboOUMX TE U TEIJIOHOCUTEIIEH.

3agaveii  m3ydeHMsl JMCHMIUIMHBI  SIBJISIETCd ~ IPUOOpETEHHME  HABBIKOB  aHalu3a
TEPMOJUHAMHNYCCKUX CHUCTEM, BI)Ipa6OTKa IMPAKTUYCCKUX HAaBBIKOB OMMpCACIICHUA
TEPMOJUHAMHNYCCKUX CBOJICTB pa60q1/1x TCII U TGHJIOHOCI/ITCJI@I\/JI, SHA4YCHUA TCPMOJUHAMHUYCCKUX
XapaKTEPUCTUK MPOLECCOB C OJHO- U 2-X (a3HbIMM pabOUYMMM TeJlaMH M TEIIOHOCUTENSIMHU.
Bb160p 3aKk0OHOB M 3aKOHOMEPHOCTEH JUIsl pacueTa U aHajln3a MPOLECCOB B TEMJIOIHEPTreTHUYECKUX
YCTaHOBKaX, METOJIOB OLIEHKH TeIuloBoi 3¢ dexkruBHOCcTH 1MKiIoB TOVY, onpenenenue, pacuer
nporieccoB B TOY u nmokasaresneii TeraoBoit 3koHOMUYHOCTH TOY.

2. MecTo AUCIMILIMHBI B CTPYKTYpe 00pa3oBaTe/IbHOIi POrpaMMbl

Jucuunnuna «Texaudeckas TepMOAMHAMUKA. [[MKIIBI TEMJIOBBIX YCTAHOBOK M IBUTATEIEH»
OoTHOCHUTCS K 070Ky 1 00s13aTenbHOM yacTu B yueOHoM muiane Ol HanpaBieHus MoArOTOBKH
MaructpoB 13.04.01 «TemmosHepreTuka U TEIMJIOTEXHUKA» U IPELYCMOTPEHA JUIS U3YYEHHUS B

1 cemecrpe.

Jisa w3ydeHuss kypca TpeOyercs 3HaHue: (U3MKHM, MAaTeMaTUKH, XWMUH, HayepTaTeIbHOMN
TE€OMETPHH.

B cBorwo ouepenp, HOaHHBIM KypC, IIOMHMO CaMOCTOATEIBHOIO 3HAYCHMS, SBIIACTCS
IPEIIECTBYIONIEH AUCHUILUIMHON [UI CIEeNUalbHBIX KypcoB: TernooOMeHHbIE MpPOLECCH
JHEPreTUKHU, METOABl pacueTa, MexaHMKa >KHIKOCTH M rasa, IlaporasoBble 3HEProycTaHOBKH,
IIpoGnembl 3HEpro- M  pecypcocOepexeHuss B  TEIUIODHEPreTHKE, TEIUIOTEXHUKE U
TEIUIOTEXHONOruAX,  McmelTaHue, Hamagka M HAAEKHOCTb  TEIUIODHEPreTHYECKOIO
oOopynoBanus, TexHudyeckoe peryliupoBaHue, METPOJIOTUsl, KBATUMETPHSI U Jp.

3. IlepeyeHb MUIAHHUPYEMBIX Ppe3yJabTATOB OO0Oy4YeHHs] 10 JAUCHHUIUIMHE (MOIYJII0),

COOTHECCHHBIX ¢ HHAUKATOPAMH JO0CTHKCHUS KOMHETeHHHﬁ



Taoauma 1

Koa mo ®I'OC

I/IHI[HKZITOPLI JOCTHIKCHHUA

IInanupyembie pe3yabTaThbl 00y4eHHs 10 AucuuminHe (3YB)

OobmenpodgeccuoHalbHbIE

IK-2 cniocoOHOCTRIO K
pa3paboTKe MEpPONPUITUI TIO
COBEPILIEHCTBOBAHHUIO TEXHOJIOTUU
MIPOU3BO/ICTBA; 00ECIICUCHUIO
Oecriepe0oitHOM paboThI,
MPaBHIBLHOMN SKCILTyaTallnH,
PEMOHTA U MOJICpPHHU3AIIH
SHEPTEeTUIECKOTO,
TETUTOTEXHHYECKOTO U
TETIOTEXHOJIOTHIECKOTO
000pyI0BaHUS.

[IK-2.1. Ananuzupyer uHpopMaIuio 1o
HOBEHIINM B MUPOBOM Maciitade
pa3paboTkaM TEXHOJIOTHI MPUMEHSIEMbIX Ha
JTAHHOM IPEANPUATHH U IIpeiaraeT roToBbIe
pELIeHUs 110 UX BHEAPEHUIO;
[K-2.3. Hcnons3yer
HOpPMaTHBHEIC METOIbI
paborocrnocoOHOCTH  O0OpyIOBaHUS,  Ha
OCHOBE rPaMOTHOU paboThl c
TEXHOJIOTHYECKOH JTOKYMEHTAIIUEH,
TEXHUYECKUMH perjaMeHTaMu U MacrnopTaMu
CBOEBPEMEHHO COOOIIAET PYKOBOJCTBY O
HE0O0XOAMMOCTU TPOBEJEHHUS €r0 PEMOHTa U
MO/JIEpHHU3ALIUH. TTOKa3aTEeNEeH.

COBpPEMEHHBIE
OTpeaEICHUS

3HATh:

OCHOBHBIE IPUHIMIIBI ¥ CTIOCOOBI TpaHC(POPMAIUHN SHEPTUH;
OTpaHHYEHUs, CBSI3aHHBIE ¢ TpaHCchopMalyel YHEPruu, NepBbIi
Y BTOPOM 3aKOHBI TEPMOAVNHAMUKY;

OCHOBHBIE TEPMOJMHAMHYECKUE JHAarpaMMbl, HX CBOWCTBa,
TEPMOJMHAMUYECKHE ITPOLIECCHI U UX XapAKTEPUCTUKH;

METOAbl aHaIu3a TEPMOJAMHAMMYECKUX LHKJIOB, METOJBI
MTOBBIIICHUS 3¢ deKkTUBHOCTH TEXHUYECKUX
TEIJIOYHEPTETUIECKUX YCTAHOBOK.

yMeTh:

MCIO0JIb30BAaTh OCHOBHBIE 3aKOHBI TEPMOJAUHAMUKHU MIPH PEIICHUN
TEXHUYECKUX 3a/1a4;

M0JIb30BAaThCA AHAIUTUYECKUM METOJOM pacuera Ta30BbIX
IUKJIOB M PACCUUTHIBATh UX XapaKTEPUCTHKU;

MO0JIb30BATbCS  METOJIOM pacyera JuarpaMM MHapOBOJSHBIX
[UKJIOB U IUKJIOB XOJIOAMIIBLHBIX YCTAHOBOK M PACCUUTHIBATH MX
XapaKTePUCTHKHU.

BJIA/IETh:

HAaBbIKAMU B HKCIIOJIb30BAHUM YpPaBHEHUH M CHpPaBOYHBIX 0a3
JAHHBIX JJIg  ONpEAENICEHUs TEePMOJMHAMUYECKUX CBOWCTB
pabounx Ten W TEIUIOHOCHTENEeH, B TEPMOJMHAMUYECKOM
aHaJIM3€ MPOLECCOB M IMOKA3aTeNel TEIIOBOM SKOHOMUYHOCTH
TOY.




4. O0beM JMCUMILVIMHBI M BUABI Y4eOHOM PadoThI

Taoauna 2
Bcero CemecTpsl
Buj yuyeoHoii padoTsl 4acoB/ 3a4. /1. 6 9

(01]0) 300 (02010) 300
KonTakTHasi padora (Bcero) 48/1,3 | 16/0,4 48/1,3 16/0,4
B tom umcie:
Jlexuun 16/0,4 | 8/0,22 16/0,4 8/0,22
[TpakTHyeckue 3aHATHS 16/0,4 | 4/0,11 16/0,4 4/0,11
JlabopaTopHbIe 3aHATHS 16/0,4 | 4/0,11 16/0,4 4/0,11
CamocTosiTeJibHast pabora (Bcero) 60/1,7 | 92/2,7 60/1,7 92/2,7
B tom umcie:
Kypcosas pabota (mpoekT)
Pedepatsl
Joxmnaast
TeMbI U CaMOCTOSTEIBHOTO H3YUEHHS
KoHnTpoabHas paborta
U (unu) Opyeue 6uovl camocmosmenvHou
pabomul:
IToaroroBka K 1a00paTOpHBIM paboTaM 24/0,7 | 38/1,0 24/0,7 38/1,0
IToAroToBKA K MPAKTHUYECKUM 3aHATHSIM 18/0,5 | 18/0,5 18/0,5 18/0,5
IToaroToBKa K 3a4eTy 18/0,5 | 36/1,0 18/0,5 36/1,0
[ToaroToBka Kk sK3aMeHy
Bun otuetHoCTH Dx3aMeH | Dk3aMeH | DKk3aMeH | DK3aMeH

OBiman TpyT0eMKOCTS BCEI'O B yacax 108 108 108 108
BCEI'O B 3a4eTHBIX
MUCIHUIIINHBI 1 1 1 1
eHUHHUIIAX




5. Conep:kanue JTUCUUIINHBI

5.1 Pa3genanl AMCHMILIMHLI 1 BUABLI 3AHATHH

Ta6aunma 3
Hacet Hacu1 Hacu Bcero uacos
Ne HaumeHoBaHue pa3jaesia JIeKIHOHHBIX 1260paTOPHBIX a‘;;‘::;‘;::;’;
n/n | AUCHUIUIMHBI 10 ceMecTpam 3aHATHH 3aHSATHi sansTHil
O®0O | 300 | OPO | 300 | OPO | 300 | ODPO | 300
Beenenne. Texanueckas

1 | TePMOTMHAMHKA KaK 1 9 3
TEOpEeTUYECKast OCHOBA 1 1
TEIJIOTCXHUKH.

2 | I'a3bl ¥ TA30BBIC CMECH. 1 2 3
TeryioTa ¥ TEMIOEMKOCTh

3 €II0Ta U TEIJIOEMKOC 1 5 3
ra3oB.

[IepBslit 3aK0H 1 1 1 3
TEPMOJIMHAMUKH.

4 | TePMOA 1 2 3
BuyTpenHsis sHeprus.

OHTAIBINUS.
Ourponus. PV-u TS-

5 P 1 2 3
JMarpaMMbl.

Bropoi 3akon 1 1 2

6 | repmoauHamMuku. Kpyrosbie 1 2 3
ITPOLIECCHI
Te

7 PMOJTMHAMUYCCKUE 1 5 3
MTPOIIECCHI. 1 1 5
Bonasnoit map, 0CHOBHBIE

8 IE P 1 2 3
CBOMCTBA.

9 OCHOBHBIE XapaKTCPUCTUKU 1 5 3
BJIQYKHOT'O BO3/TyXa.

TepMoarHaMHKa MMOTOKA. 1 1 2

10 | Huxsl mapoTypOMHHBIX 1 2 3
YCTaHOBOK.

PerenepaTuBHBIE IIUKIIBI.

11 p H 1 2 3
Huxaer ADC 1 1 9

19 LMKel qBUTATENEH 1 5 3
BHYTPEHHETO CTOPaHMUSI.

13 [{ukibl Ta30TYpOMHHBIX 1 5 3
yctaHoBOK (I'TVY). 1 1 9
KomOuHupoBaHHbIC

14 1 2 3
napora3ossie UKIBI (I1T'Y)

CpaBHEHHE MAPOBBIX M Fa30BBIX

15 mukioB. IToeimenne KIT/] 1 5 3
TETUIO3HEPTETUICCKUX
YCTaHOBOK. 1 1 5
L MKIBI XOJIOAMIIBHBIX

TaHOBOK M TEIJIOBBIX

16 | YCTAHOBOK M TCILIO 1 2 3
HAcOCOB. MeTObI OKUKEHHS
ra3oB
HUTIO: 16 8 16 4 16 4 48 16




5.2 JIeKUMOHHbIE 3aHATHSA

Taoauna 4.1
Ne HaumeHoBaHue pa3jaesia
i P —— Conep:xanue pa3aena
1 2 3
[Ipeamer TexHUUECKOW TEPMOAMHAMUKH. XapaKTEPUCTHUKA
JUCLIUIUIMHBL, €6 MECTO B CUCTEME ITOATOTOBKH OakasiaBpa
Beenenune. Texnnueckas TEIUIOHEPreTHKa. 3HaYeHHUE TEIUIOAHEPIE€TUKU B HAPOTHOM
TEpMOIMHaMuKa KaK XO035UCTBE U €€ POJIb B PEIIICHUH 3a]1a4 Pa3BUTHUs OOIIECTBA.
1 | TCOPETHICCKad OCHOBA OcHoBHbIE HamNpaBlIeHUs pa3BUTH 3HepreTuku. [lonstue
TCIIOTCXHHUKH. pabouyero Tena. BeMuuHbI, ONMpenessIone COCTOSTHIE
ra3oB UX OCHOBHbIE napameTpsl. [loHsATHE 0 HOpMATIBHBIX
¢uznueckux ycnoBusx. Temnora u pabora kak Gopmbl
nepesadyy SHEPruu.
[ToHsiTHE MIEaTbHOTO U PEaIbHOTO Ta30B C TOYKU 3PEHUS
MKT. OcHOBHO€E ypaBHEHNE KUHETUYECKON TEOPUH T'a30B.
VpaBuenue Knaneripona-MenzeneeBa. OCHOBHBIE Ta30BbIE
2 | I'a3®I ¥ Ta30BBIE CMECH. 3aKOHbI. 3akoHbl boissg — Mapuorra, ['eli-JTroccaka,
[Tapmns.
I'azoBwie cmecu. 3akoH JlanbpToHa. 3a/1aHke cocTaBa CMECH
MacCCOBBIMH U OOBbEMHBIMU JOJISIMU.
TennoTra 1 TEMI0EMKOCTh Ta3a MPH MOCTOSTHHOM 00bEME U
3 Tennora u TENI0EMKOCTh MIOCTOSIHHOM JIaBJIEHUH. 3aBUCUMOCTH TEIUIOEMKOCTH OT
rasos. TEMIIEPaTypHI.
Tenno€MKOCTb ra30BbIX CMECEH.
[TepBriii 3aK0H [TonsiTue BHyTpeHHEU 3Heprun. JHTanbnusA. CylnHOCTh
4 | TEPMOIMHAMUKH. MIEPBOT0 3aKOHA TEPMOJMHAMUKH U €0 aHAITMTUYECKOE
Buyrpennsis sHeprus. BBIpa)KCHHE.
OHTAJIBIINSL.
[TonsaTre 00 SHTpONHMHK. DHTPOIHUS peabHBIX Tell. M3MeHeHne
Surporus. PV- u TS- SHTPOMHH TeNl, y4aCTBYIOLIX B PEAIBHBIX IPOLIECCAX..
5 T — OHTpONUS U30JIMPOBAHHOMN CUCTEMBI U €€ U3MEHEHHE TIPU
MPOTEKaHUU B HEW 0OPATUMBIX U HEOOPATUMBIX MPOLIECCOB
PV-wu TS- nuarpammel.
Bropoii 3akon N3menenue coctostHus ra3oB. CyIHOCTh BTOPOIO 3aKOHA
6 | repmoauHamuku. Kpyroseie | TepmoanHamMuku. Kpyrosbie IpoIiecchl ¥ UKIIBIL.
TPOIIECCHI Tepmuueckuii KIT/I. [{ukn KapHo temioBoro apuratens.
OO61ue MeTo bl uccienoBaHus. TepMoIuHAMUYeCKUN
7 TepmoanHamMuueckue nporecc. [Ipoueccel oOpaTumbie U HEOOpPaTUMBIE.
IIPOLIECCHI. OcHOBHBIE TEPMOIMHAMUYECKUE MPOLIECCHI B UICATBHBIX
rasax.
Bo1sHOiT Tap, OCHOBHBIC ITapel, ocCHOBHBIE ompezesieHus. Boaguou nap.
8 CROMCTBA. ITponeccrl mapoobpazoBanust B PV-u TS- quarpammax.
OcHOBHBIE XapakTepuCcTUKU | Brarocoaepkanue, abcomoTHAst © OTHOCUTENbHAS
9 | BmaxxHOTO BO3/YyXA. BiIakHOCTh. H-d amuarpamma BiasxHOTrO BO3ayXa.
TepmoannaMmuka notoka. Mcredenue u apoccearpoBaHue
TepMoanHaMuKa MOTOKA. ra3oB ¥ apoB. OCHOBHBIE 3aKOHOMEPHOCTH TE€UECHHUS ra3a B
10 | Huxasl mapoTypOMHHBIX comnax u quddyszopax. Ckopocts ucreueHus. CKOpocTb

YCTaAHOBOK.

3BYKa. KpI/ITI/I‘{eCKaH CKOPOCTb U KPUTUUCCKUC ITAPAMETPhI
IMpU UCTCUYCHUHU YCPC3 COILIO.




[IpuHuunuanbHas cxema U MUK NapoTypOuHHON
ycranoBkH (IITVY) Ha HachIIIIEHHOM BOJISIHOM nape (LUK
Kapmno). [IpakTudeckas 1eiaecoo0pa3HOCTh UCIIOJIb30BAHMS
nukia [ITY Ha neperpeTom BOASHOM Iape U CKATUH
pabouyero Tena B )kuIKOH ¢aze (mukin PeHkuHa).
Wneanbublil nukn mapotypOuHHON ycranoBku U ee KIT/I.
DHepreruyeckuil 6anaHc uaealbHON MapoTypOMHHOM
YCTaHOBKH. BiMsHME Ha4aIbHBIX [TApaMETPOB U KOHEYHOT'O
JIABJICHUS HA TETUIOBYIO 3 KOHOMUYHOCTH [ITY.
[IpomMexxyTOo4HBIN ITEpErpeB napa 1 €ro BIUSHHUE Ha
sKOHOMUYHOCTH [ITY.

PeFeHepaTI/IBHBIC OHKIIbI.

Perenepatunbie nukiiel [ITY npu nocTossHHOM KOJIMYECTBE
paboTaroliero Tena v npu oTdopax napa Ha pereHepanuio.
KIIZ pereneparuBroro nukia IITY. ¥V aensHble pacxoas

11 Ikt ADC napa u terioTsl B IITY. TepmoanHamudeckue OCHOBBI
) teropukanui. OCOOEHHOCTH IIUKIOB aTOMHBIX
AJIEKTPOCTAHIIMHA C TTAPOBBIM, TA30BBIM U APYTUMHU
paboYnMH TEeJIaMU.
[{MKITBI TOPIITHEBBIX JIBUTATENICH BHYTPEHHETO CTOPAHUS
. (ABC). Hukn n nuanukaropuas auarpamma /IBC ¢
Luwomer qeATarenei I0JIBOJIOM TEIUTIOTHI TIPH MOCTOSTHHOM o0BbeMe. [luki ¢
12| suyrpennero cropasms. I0JIBOJIOM TEIUTOTHI TIPH MTOCTOSHHOM JaBiieHud. L{ukit co
CMEIIaHHBIM TI0JIBOJIOM TEIIOThI. OlieHKa
TEPMOJIMHAMUYECKOT0 coBepiieHcTBa ukioB JIBC.
[TpunnunuaneHas cxema v Uk ['TY ¢ noaBoAOM TEIIOTHI
MIpY MOCTOSHHOM JaBieHuu. ['TY ¢ 3aMKHYThIM U
pazoMkHyThIM mporeccamu. KII/ naeansnoii I'TY. Metoasl
13 Lnkist rasoTypOMHHbIX MOBBIIIEHHS TeTIoBOM s3koHOMHUYHOCTH I'TY. Iukmer I'TY ¢
yeratosok (I'TY). perenepainueii. MHOTOCTYIIEHYaTOE CHKaTUe ¢
MIPOMEKYTOUHBIM OXJIAXJICHUEM U MHOTOCTYIIEHYaThIM
oaBOJIOM TemIoTEI B [ TY.
14 KOMOUHUPOBAHHbIC Kom6unuposanusie naporazosbie mukibl (IIT'Y). TITI'Y ¢
naporasossre mukisl (IIIY) | KY, ¢ BIIT, ¢ HIIT', mony3aBucumble.
CpaBHeHUE MapOBBIX U CpaBHeHUE TOCTOMHCTB ¥ HEJIOCTATKOB MApOBBIX U T'a30BbIX
ra30BBIX ITUKJIOB. ukioB. 3anaya noseimenus K11/ TemnosnepreTnueckux
15 | [HoBeimenue KIT/T YCTaHOBOK.
TEIIOPHEPTEeTHUECKUX
YCTaHOBOK.
O6patnsrii nuki Kapao. XonoauabHbIH KOAPPHUIHEHT.
Koaddunuent tpanchopmariuu Temnorsl. Cxema U [MUKIT
BO3IYITHOM XOJOIMIBHON YCTAaHOBKU. TepMoInHAMUYECKHE
CBOMCTBa pab0YMX TeJl MAPOKOMITPECCUOHHBIX
L{MKITBI XOJIOAUITBHBIX .
TpaHcGopMaTOpoB TeIIOThL. Cxema, UK U XOJIOAUIbHBIH
16 | YCTAHOBOK M TCILIOBDIX K03 PULIHEHT MapoOKOMIIPECCUOHHOM XOJIOUIBHON

HacoCoB. MeToapl OKMKEHUS
ra3oB

ycTraHOBKH. CXema U MPUHIMIT paboThl aOCOPOIIMOHHOMN
XOJIOUJIBHON YCTaHOBKU. [IpuHIMIT AEHCTBUS TEIUIOBOTO
Hacoca. TepMomHaMHUYecKoe CpaBHEHHE YPPEKTUBHOCTH
TEIJIOBOTO Hacoca U Teryopukaui. MeToabl 0KKEeHUs
rasos.




5.3 JlabopaTopHbIe 3aHATHS

Tabumnna 5.
Ne .
w/n Ne pazgena qUCHUIIHHBI HanmenoBanue 1a060paTOpHbIX 3aHATHIA
[IepBblit 3aK0H TepMOAMHAMUKH. | IIepBbIi 3aKOH TEPMOAVHAMUKHY B IPUMEHEHUHU
1 | BHyTpeHHsIs SHEPTHUA. K PELICHUIO OJHOW W3 TEXHUYECKUX 3a7a4
DHTAJIBIHSL.
2 OCHOBHbIC XaPAKTEPHCTHKH OnpenieneHye napaMeTpoB BJIAXKHOTO BO3/lyXa
3 | BraxHOro BOBIYXA. HccnenoBanue nmpouecca HCTEUYEHUS U3
CYKHMBAIOLIEroCsl COIIa
4 Ornpenenenue cpeaHeil MaccoBOM M300apHOH
TepMoauHaMuka NoToka TCTIOCMKOCTH BO3AYXA.
5 Omnpenenenre 3aBUCUMOCTH TEMIIEPaTypbl
KUIIEHUS BOJbBI OT AaBJICHUS
kel mapoTypOUHHBIX AHanu3 TerIoBoi SKOHOMUYHOCTH IIUKJIOB
6 | YCTaHOBOK. OHepreTu4ecKui
OanaHC uaeanbHOU
MapoTypOMHHOM YCTAaHOBKH
7 LMKIIBI XOJIOAUIBHBIX Uccnenoanue nukia napoKOMIIPECCOPHOU
YCTAHOBOK M TEIUIOBBIX HACOCOB. | XOJIOAWJIHHOW MAIIMHBI

5.4 TIpakTHyeckue (CeMHUHAPCKHUE) 3AHATUSA

Tadauna 6.1
Ne HaumenoBanme pasjaesna .«
HaumeHoBaHHe NPAKTHYECKUX 3aAHATHH
n/n JTUCIUTIINHEI
Bsenenue. Texanueckas
TEPMOIMHAMMKA KaK TEOpEeTUYECKasl
1 TepMmuueckue napaMeTpsl COCTOSIHUS
OCHOBA TEIUIOTEXHUKHU.
. ITepBblii 3aKOH TEPMOJMHAMMKY JJIS TEJIA B
2 IlepBrlii 3aKOH TEPMOJUHAMUKH. oGBEME
BHyTpeHHss sHEprus. DHTAIBINA.
3 YpaBHEHHE COCTOSIHUS UACAIBHBIX I'a30B
CMmecn naeanpHbIX Ta30B. TemIoeMKoCcTH
I'a3bl u rasoseie cMecu Termnora u .
4 ra3oB U ra3oBbIX cMecei [Iponeccer
TEIJIOEMKOCTD T'a30B.
U3MEHEHUs COCTOSHMS UICAIbHBIX [a30B
5 Tabnuibl TEpMOIMHAMHYECKUX CBOUCTB
Outponusa. PV-u TS-auarpamMMel. | BOABI M BOJSHOTO Napa
6 h,s- amarpamMMa BOJSIHOTO mapa
7 Bonsnol nmap, ocHOBHBIE cBOMCTBa. | [Iponecchl BoAssHOrO mapa
8 OcHOBHBIE XapaKTEPUCTUKH TepmoarHaMUYECKUE CBOMCTBA BIIAXKHOTO
BJI&YKHOT'O BO3/1yXa. BO3J1yXa




BTopoit 3aKOH TepMOAMHAMUKH.

9 Bropoii 3akoH TepMOIMHAMUKA
Kpyrossle npoueccsl
CkopocTb 3Byka. Kputuueckast ckopocts U
10 TepmoanHaMuKa MoToKa KPUTHYECKHE MTapaMeTphl IPH UCTEUEHUN
4yepe3 COIuIo.
DHepreTuyeckuil 6amanc uaearbHON
napoTypOMHHON yCTaHOBKU. Briusaue
ukapl mapoTypOMHHBIX YCTaHOBOK.
. .. | HA4YaJbHBIX MapaMETPOB U KOHEUHOTO
11 | DHeprerudeckuii 6agaHC UACATBHOM
. JTaBJICHUSI HA TEIUIOBYIO SKOHOMUYHOCTh
napoTypOMHHON YCTAHOBKU .
IITY. IIpoMeXyTOUHBIN NIEPETPEB M1apa U €r0
BJIMSIHKE HA 3KOHOMUYHOCTH [ITY.
PerenepatuBHbIE TUKIIBI VaenbHble pacxo sl napa u temnotsl B IITY.
Oco0eHHOCTH TUKIIOB aTOMHBIX TepmoarHaMHUUYECKHE OCHOBBI
12 JJIEKTPOCTAHIIUHI C APOBBIM, terioukany. OcoOeHHOCTH ITUKIIOB
ra3oBbIM U APYTUMHU pabOuuMU ATOMHBIX UIEKTPOCTAHIIUI C TAPOBBIM,
TeJIaMHU ra3oBbIM U JPYTUMU pabOUYHMMU TEJIAMHU.
. [{uk7 ¢ MOABOIOM TEIIOTHI TP MOCTOSIHHOM
Huknel nBUrateneii BHyTpeHHETO
13 | cropamms naBiieHud. L{uki co cMenanHbIM 10ABOIOM
p ' Tem1oThl. OLIEHKa TEPMOJIMHAMUYECKOTO
coBepireHcTBa nukion JIBC.
MeTo bl TOBBIIIIEHUS TEIIOBOM
skoHOMUYHOCTU ['TY. Huknst ['TY ¢
14 Hukiel ra30TypOMHHBIX YCTAHOBOK | pereHepanueid. MHOrocTyneH4aTroe cxaTtue ¢
(I'TY). MIPOMEKYTOUHBIM OXJIAKICHUEM 1
MHOTOCTYIEHYATHIM ITOJBOJIOM TEILJIOTHI B
I'TY.
CxeMa, UK U XOJIOAWJIbHBIN KO3 OUITHEHT
15 [MKIBI XOJOAMIBHBIX YCTAHOBOK M | HAPOKOMIIPECCHOHHOM XOJIOAMIIBHOM
TEIJIOBBIX HACOCOB. yctaHoBKH. CxeMa U MPUHIUI paboThI
a06copOLIMOHHON X0JI0JMIIBHON YCTAHOBKHU.
TepmonnHaMn4eckoe CpaBHEHUE
Tennossie Hacocsl. MeToabl pMOZL p
16 3¢ (peKTUBHOCTH TEIJIOBOTO HAcOca U

OXXMIXXCHUA I'a30B

TCHJ’IO(i)I/IKaI_II/II/I. MeTOI[BI OXMKCHU I'a30B.

6. CamocrosiTe/ibHasi paboTa CTYJIEHTOB IO AUCHHUIJINHE
6.1 Bonpocsl 1J11 CaMOCTOSAITEJILHOIO U3y4YeHH S

Tadauna

n/n

TeMBl 1JI1 CAMOCTOSITEJILHOI O N3y4YCeHUS

Texanueckas TEpMOJUHAMUKA KaK TCOPETUYCCKAA OCHOBA TCINIOTCXHUKH.

I"a3bl ¥ ra30BBIE CMECH.

TemmoTa 1 TEIIOEMKOCTh T'a30B.

HCpBOC Ha4aJio TCpMOJUHAMHKHU. BHYTpCHHHH OHEPTIUs. OHTAaIBINS.

Outponus. PV-u TS-auarpammsl.

BTOpOC Ha4aJi0o TCPMOJANHAMHUKHU. prrOBBIC IMPOLCCChI

N[OOI B WIN -

TepMO,Z[I/IHaMI/I‘-ICCKI/IC IMPOLCCCHI.




8 | BoasHoii map, OCHOBHBIE CBOICTBA.

9 | OcHOBHBIE XapaKTEPUCTUKH BIAXKHOTO BO3/yXa.

TepmoMHaMKKa IOTOKA

Hukel mapoTypOMHHBIX YCTaHOBOK. DHEPreTHUECKHiA OalaHc uaeanbHOM
MapoTypOMHHON yCTAaHOBKHU.

PerenepatuBHbie nukiibl OCOOEHHOCTH LIMKJIOB aTOMHBIX 3JIEKTPOCTAHIUI C TAPOBbIM,
ra30BBIM U APYTUMH PAOOYUMH TEIaMU

[{uKknbl qBUATaTENe BHYTPEHHETO CTOPAHMSL.

Iuke! razoTypOrHHBIX ycTaHOBOK (I'TY).

Komb6unnpoBanusie naporazonbie kisl (II'Y)

CpaBHeHue napoBbIX U ra3oBbIX MUKIOB. [loBsimenue KIIJI TernmosnepreTnyeckux
YCTaHOBOK.

HI/IKJ'H)I XOJIOJUJIBHBIX YCTAHOBOK M TCITJIOBBIX HACOCOB.

TerioBble HACOCHI.

MeTo bl 0KIKEHUS Ta30B

6.3 Tematuka pedepatoB

1. Texandeckas TEPMOJMHAMHUKA KakK TEOPETUUIECKAs OCHOBA CUCTEM
sHeproobOecrneueHust  (TEIJIOTOM,  DJIEKTPOIHEPTHEH H  XOJIOJOM). [lonstuss o
TEPMOJUHAMUYECKUX CHUCTEMaxX, IMapaMeTpax COCTOSHHs, PABHOBECHBIX M HEPABHOBECHBIX
mporieccax.

2. OmnpenesieHHE TOHATHA TEPMOAMHAMHYECKONM CHCTEMBI W OKPYXKAIOIIEH CpeMbl.
OYHKIMU COCTOSHUA U QYHKIIHUHU MTpoliecca.

3. VYpaBHEHHE COCTOSHUS WJCATbHBIX Ta30B. Tepmudeckue KodQPHUIIUEHTH W
COOTHOIIEHHE MEXJTy HUMH. [lepBblii 3aKOH TEPMOJMHAMHUKM KAaK 3aKOH COXpaHEHUs U
npeBpaieHusi sHepruu. Temnota u pabota - dopmbl nepenaud sHepruu. IlpuHnun
SKBHUBAJIEHTHOCTHU TEIJIa U MEXaHUYECKOU pabOoThI.

4. @®opMynmUpOBKHA IEPBOTO 3aKOHA TEPMOJUHAMHKH. BHYyTpeHHss HSHeprusi u ee

CBOMCTBA. DHTAJIBIIUU U €€ CBOMCTBA.

5. Bumel paboT TepMOMEXaHUYECKOW CHUCTEMBI M CBS3b MEXIy HUMU. [lepBblii 3aKkoH
TEPMOJIMHAMUKH U1 CTAIMOHAPHOTO MOTOKA MAaCCHhI.

6. Onpenenenne M300apHOM M M30XOPHOM TETUIOEMKOCTEH, BBIBOJI YPAaBHEHHS ISl UX
cooTHomeHus. OrmnpeaeneHue TemaoeMKocTu. PasmepHocTh TemnoeMmkoctedl. CooTHOLIEHHE
MaccOBOM, MOJIEHOU 1 00beMHO TeroeMKocTel. TemnoeMKoCcTh UaealbHbIX Ta30B. Y paBHEHUE
Maiiepa.

7.  MounekynspHO-KHHETHYECKAass  TEOpHUsl  TEIUIOEMKOCTH Ta3oB.  3aBHUCHUMOCTH
TEIUIOEMKOCTH HJEaNbHOr0 Traza oT Ttemneparypbl. @opmyna OHHIITEHHa [UIsl pacuera
KoJieOaTeNbHBIX CTENEHE CBOOOIBI.

8. BHyTpeHHSIs1 SHEprusl U AHTAIBIUS UACAIbHOTO raza. Tabmuipl TepMOIMHAMUYECKIX
CBOMCTB HJ€abHBIX Ta30B. OCHOBHBIE MPOLECCHI UJI€ATbHBIX I'a30B.

9. BbIBOA COOTHOMIEHUHN IJII OTHOCUTENBHBIX OOBEMOB W NABICHHUMA sl aauabaTHOTO
rpoliecca ¢ y4eTOM 3aBUCUMOCTH TEIJIOEMKOCTH OT TEMIEPaTyphl.

10. Tlonarue o006 o0OpaTUMBIX H HEOOpaTUMBIX Mpolleccax. Bropoe Hauano
TepMoauHaMUKHU. POPMYIHPOBKY U aHANUTHYECKOE BhIpaxkeHue. MuarTerpan Knaysuyca.

11. Onpenenenue sHTponuu. BeiBox dopMysbl Al pacyeTa MU3MEHEHUS DHTPONUU B
npoiieccax ¢ uaeanbHbiMu razamu. KI1/{ npsmoro mukna KapHo u TeopeTudeckuii X010 AUIbHBIN
koapuuuent nukiaa Kapno.

12. Tlepas u BTOpas Teopembl Kapuo. M3MeHeHue HSHTponmuH B HEOOPATUMBIX
mpoleccax. DHTPONHHHBIN METO]T TEPMOIUHAMUYECKOTO aHaIu3a I Ipollecca TemIoo0MeHa B
konzaeHcarope IITY.



13. H3meHeHWe »HHTPONMM B HEOOpAaTHMBIX Tpoleccax. DHTPONUHHBIA MeTon
TEPMOJMHAMHYECKOTO aHalIM3a JUIs TIPOLIECCOB pacmupeHus (B TypOuHE) W cxartus (B
KOMIIPECCOPE).

14. T,S - nuarpamma u ee cBoiictBa. TepmonuHamuyeckue nukisl B T,S - muarpamme.
[TonsTHE O CpEHEMHTErPATILHON TEMIIEPATYPE MOJBOAA U OTBOJA TEIUIOTHI.

15. BospacraHue SHTPONMM HU30JMPOBAaHHOM cucTeMbl. CBOWMCTBa BHTPOIMH.
AHanuTHYecKoe BbIpa)KEHUE BTOPOTO 3aKOHA TEPMOIUHAMUKHU.

16. Cmecu wuneanbHbIX ra3oB. OcHOBHBIE ompexaencHUs. CrocoObl 3alaHus cocTaBa
cMecH. YpaBHeHue coctossHua Knanelipona-MenaeneeBa uisi CMECH UACATbHBIX Ia30B.

17. Pacder TEepMOJMHAMHYECKHX CBOWCTB HACAIBHBIX Ta30B [0 CBOMCTBaM
KOMITIOHEHTOB. DHTPOIUS CMECH UJICAJIbHBIX I'a30B.

18. Cmecu peanbHbIX ra3zoB. Kamopuueckume sddextsr cmemenus. Omnpenenenue
Kajopuyeckux 3p(eKToB cMeIIeHUs 110 00beMHOMY 3 (EKTY CMEIIEHUSI.

19. dazoBoe paBHOBecue U (pa3oBwie Tepexobl. ArperatHeie coctosiHus. dazosas p,T -
muarpamma. [lpaBuno ¢a3 I'm66ca. Ilomusie TS, PV u  PT nmuarpamMmbl st HOpMaJIbHBIX
BEIIECTB.

20. TemnoBble 3¢¢eKkThl XUMHUYECKHX peaknuid. 3akoH ['ecca u ero ciencTBus.
CooTHolIeHHE MEeX 1y U30XOPHBIM U N300apHbIM 3 (heKTaMu peaKiuu.

21. KoHcranta paBHOBecus. 3akoH aecTByrommx macc. [Ipunmun Jle Illarenbe —
bpayna. Ananuthyeckoe BBIpR)KEHHME BTOPOTrO Hauyajga TEPMOJMHAMUKH JUIsI HEOOpPaTUMBIX
XUMHUUYECKUX PEAKIIUH.

24. TemnoBas Teopema Heprcra. ['mmoresa Ilnanka. TpeTwii 3ak0OH TepMOAMHAMUKHU U
ero ciuenctBus. OmnpeneneHre 3Ha4YeHUs aOCOJIOTHOM BEJIMYMHBI SHTPONUM HAa OCHOBE
KaJIOPUYECKUX JTAHHBIX.

3apanue Ha PI'P
«YTBEpKIAIO»
3aBeayromuii kKadeapoi
«TerIoTeXHUKA U THAPABIHKAY
P.A-B. Typnyes

« » 202 r.

3agaHune U MCXOAHBIE JaHHBIE JIJIs1 KypCOBOIO MPOEKTa 1o Kypey Texnuueckas
TEPMOAMHAMHUKA
«PacueT mapoKOMIPEeCCHOHHBIX XOJOIUIbHBIX YCTAHOBOK
Juist ctyaeHToB cnenuansHocty TOC, D011, TTIIL.

Paccuntarh UK TAPOKOMITPECCOPHOH aMMHAYHOM XOJIOJUIbHOM YCTAHOBKH C
OIpe/ICICHHEM BCEX APAMETPOB XOJIOJHIBHOTO areHTa B XapaKTEPHBIX TOYKAX LUK U
BEJIMYHMH, XapaKTEPH3YIONIIX Pa0OTY XOJIOIMIBHON YCTAHOBKH. PacueT mponu3BecTH Jisl CyXOro
X0J1a KOMITpeccopa MpH TeMIepaTypax aMMHaKa B UCTIApUTeENe to U B KOHACHCATOPE tx.

X010 10NPOU3BOUTEIBHOCTD YCTAaHOBKU Qo. MI300pa3uTh UK XOJIOIMIBHON YCTAHOBKH B
koopauHarax lq P-h.

Bapuanrt Ne 1,,°C t.°C Qo, kBT
1 -25 20 100
2 -20 30 50
3 -26 24 10
4 -20 26 90
5 -18 22 40




6 -16 24 18
7 -18 26 80
8 -8 20 30
9 -15 26 16
10 -16 20 70
11 -16 30 20
12 -12 28 34
13 -18 22 60
14 -14 16 10
15 -24 28 42
16 -20 30 100
17 -26 24 75
18 -12 28 50
19 -22 26 25
20 -25 25 90
21 -24 22 80
22 -10 20 40
23 0 28 30
24 -26 18 80
25 -25 23 70
26 --24 16 60
27 -22 28 50
28 -10 27 15
29 -25 20 10
30 -5 25 45

Y4eOHoO - MeToaMYECKOE 0O0ecTIiedeHue ISl CAMOCTOSITeIbHOI padoThI

1. Kymunos U.B. Teopernueckue ocHOBHI TemioTexHuku. Yacte 1. Tepmoaunamuka
[DnexTponHsbIi pecypc]: yuebnoe nmocooue/ Kynunos U.B., Credantok E.B.— DnekTpoH.
TEKCTOBBIC JlaHHble.— Camapa: CaMapCKuil ToCy1apCTBEHHbBINA apXUTEKTYPHO-CTPOUTEIbHBIN
yauBepcutet, ObC ACB, 2013.— 172 ¢.— Pexwum gocrymna:
http://www.iprbookshop.ru/22626.html.— 3BC «IPRbooks»

2. LBetkoB O.b. Tepmoaunamuka. Termmomaccooomen. TepMoarHaAMUKa U TEILIONEpeaya.
[TpuknagHO# TeruIOMaccooOMeH [ DJIEKTPOHHBIN pecypc|: yaeOHO-MEeTOMYeCcKOe ocooue/
I[BetkoB O.b., Jlantes FO.A., lllupses FO.H.— DnektpoH. TekcTtoBbie ganHbie.— CII16.:
Yuausepcurer UTMO, UucTuTyT X0n01a u 6norexnomnoruii, 2014.— 64 ¢.— Pexum nocrymna:
http://www.iprbookshop.ru/68191.html.— DBC «IPRbooks»

3. Manas D.M. Texuudeckas TeIJIOTEXHUKA [ DNEKTPOHHBIN pecypc]: yueOHoe mocooue/

Mamnasa 9.M., 'onukos [I.B.— DnekTpoH. TekcroBble naHHble.— CapaToB: CapaToBcKuii
rocyJapCTBeHHbIN TexHnuyeckuil ynusepcutet umenu 10.A. T'arapuna, 9bC ACB, 2014.— 90 c.—
Pexum noctyna: http://www.iprbookshop.ru/80120.html.— DbC «IPRbooks».

4. Typnye P.A-B. Meronuueckue yka3aHHs K BBIIIOJHEHHMIO CaMOCTOSITEIbHON pPabOTHI.
Texuuueckast repmoanHaMuka u Terotexnuka. [THTY- 2014.
S. Typnyes P.A-B., Manaesa M.3. Meronuueckue ykazauus // TepmoanHamMHuecKue

nmapaMeTpbl U MPOUECChI NACAIIbHBIX I'a30B. 3aKOHEI HacajJbHBIX ra30B U ra3oBble cMecu. I'THH -
2005, 44 c.



7. Texkymmii KOHTPOJIb 3HAHUI

7.1 Bonnpochl K HepBOMY TeKyLleMY KOHTPOJIIO

1. Yro Ttakoe pabGouee Teno? Ilouemy B KadecTBe pabodero Teja HCIOJIB3YIOTCS Be-
mecTBa B ra3000pa3HoM (mapooOpa3HOM) COCTOSTHAM?

2. Uto Takoe mapamerp cOCTOSIHUs? SIBISIFOTCS JIM TapamMeTpbl COCTOSIHUSI HE3aBHCHU-
MBIMU BelnuyMHaMu? B dYeM COCTOUT B3aMMOJIEHCTBHE MEXKIY CHCTEMON M OKpYKaromien
cpenoi?

3. Kakue mporeccsl Ha3bIBAIOTCS PABHOBECHBIMH M Kakuhe HepaBHOBecHbIMH? UTO Takoe
TEPMOIMHAMHUYECKAsl [IOBEPXHOCTh?

4. Kak BBIYHCISIFOTCS TEIUIOTa W paboTa? DYHKIMUAMU 4YEro SBISIOTCS OTH BEIHYH-
Hbl? JlaliTe omnpeneneHUs SHTANBIIUKM M BHYTpeHHEH sHepruu. @yHKUMEW Yero sBISIOT-
Csl OTH BETTUYUHBI?

5. Kakre TepMOJMHAMUYECKHE JUArpaMMbl 4Yaimie BCErO MPHUMEHSIOT Ha MpPaKTHKE |
noyemy? Yemy paBHa io1ma b Mo KpuBoii mporecca Ha PV - quarpamme?

6. CdopmynupyiiTe epBbIii 3aKOH TepMOAMHAMUKH. Kakoil ra3 Ha3bIBaeTCs UaCaaIbHbBIM ?
Uro Takoe HopMmaibHble (u3nueckue ycinoBua? Kakoit o0beM 3aHUMaeT KUIIOMOJIb
J000T0 Tra3a NpU HOPMaJIbHBIX GU3NYECKUX YCIOBUSIX?

7. B deM CymHOCTh MOJIEKYISIPHO - KHHETHYECKOW TEOPUH TeroeMKocTH? KakoBbl
OCHOBHBIE HEJJOCTATKH 3TOW TeOpuH? B yeM CynHOCTh KBAHTOBOU TEOPUHU TEINIOEMKOCTH ?
Kakne npenmyiiecTBa UMeeT 3Ta TEOPHUS Nepe]l MOJIEKYIAPHO - KHHETUHYECKOU Teopuen
TEIJIOEMKOCTH ?

8. KakoBa cBsI3pb MeXJy HCTHHHOH M CpefHed TemaoeMKocTsasmMu? Kak BBIYHMCIUTH Te-
IUIOTY MpoIecca C MOMOUIBI0 KaXIO0W M3 3TUX TerioeMkocTei? Kakumu cBoiicTBamu
00Ja1at0T TEIIOEMKOCTH UeaIbHOTO Tra3a?

9. Kak cBs3anbl M300apHas ¥ M30XOpHas TEIIOEMKOCTH HjaeadbHOro raza? B kakoit ¢opme
MOJKET OBbITh 3aJaHa 3aBUCUMOCTh TEIJIOEMKOCTH UJI€aJIbHOTO rasa
OT TeMIepaTypbl?

10. Kakumu  cBOWCTBaMH O0JIQJalOT BHYTPCHHSS OSHEPrHsi M DHTAIBIHUS  HACATBHOTO
raza? Kakoe 3HaueHHe UMeET MOKa3zaTelb MOJUTPOIBI B M300apHOM, M30XOPHOM H H30-
TEPMUUYECKOM IIporeccax?

11. Kakoii nporiecc Ha3bIBaeTCsl MOTUTPONHBIM? JIMHUS KaKoro mpolecca - aanadaTHOro WiIH
M30TEPMUYECKOTO HJET Kpyde B koopauHatax P, V? B kakux mnpeaenax H3MEHSETCS
TEIJIOEMKOCTh OJIUTPOITHOTO MpoLecca?

12. Kakumu criocobamu MOXeT ObITh 3aJaHa CMECh HIealbHbIX ra30B? UTo Takoe KaKymiascs
MOJIEKYJISIpHAs Macca CMECH UealbHbIX ra30B?

13. Chopmynupyiite 3akoH JlanpToHa. B kakoMm ciydae cripaBeiuB 3TOT 3akoH? UTo Takoe

napiuanbHOe JaBJICHUE U MaplHalbHbIN (MPUBEICHHBIN) 00BheM?

14. Kak paccuuThIBaeTCs TEIUIOEMKOCTh CMECH HJCANbHBIX Ta30B TMPU  Pa3IMYHBIX
crioco0ax 3amanus 5toit cmecu? [loayyuTe BeIpakeHHe AJsl ONpeAeNieHUs] YAeIbHONW ra30Bon
IMIOCTOSTHHOM CMECH HMJeajbHBIX Ia30B.

15. Kako#i mmkim Ha3piBaeTcs MPSMBIM M Kakoil oOpaTHbIM? C MOMOIIBIO KaKHX BEIUYHUH
OIPENENSAIOT CTEIEHDb COBEPILIEHCTBA IPSMBIX " 00-
paTHbIX UKI0B? M3 KakuX nmpoueccoB cocTouT nukia Kapuo?

16. Chopmynupyiite Teopemy Kapno. Kak Biuser HeoOpaTMMOCTh Ha IpoIecC
npeoOpazoBaHus TEIJIOTH B paboTy? B ueM CymHOCTh BTOPOTrO 3aKOHA TEPMOIUHAMUKH ?

17.lpuBenure pasnuuHbie (HOPMYITHPOBKH BTOPOTO 3aKOHA TEepPMOAMHAMHKH. [lpuBeaute



AQHAIMTUYECKOE BBIPAXKCHHUE BTOPOTO 3aKOHA TEPMOAMHAMHUKH.

18.B yem CymHOCTh CTAaTHCTHYCCKOTO HCTOJKOBAHUS BTOPOrO 3aKOHA TEPMOJMHA-
Muku? Kak cBsi3aHbI SHTPOIHUS U TEPMOIMHAMUYECKASI BEPOSITHOCTH COCTOSIHHSI?

19.B uem 3akirouaercs pasjMude MEXKAYy aJauadaTHBIM W H303HTPOIHBIM Ipollecca-
Mu? B kakux ciydasx aquaOaTHBIA MPOIECC SBISETCS OJHOBPEMEHHO W HW303HTPOII-
HBIM?

20. Kak uayT JIMHUM OCHOBHBIX MPOIIECCOB B TS - Auarpamme uacanbHoro raza? [lpuBeaute
dbopMynel I pacdera  HM3MEHEHHUs  OHTPONHMHM  HJACATBHOTO rasa B pa3-
JMYHBIX MPOTIeCccax.
21.Kak cTtpoutcss abcojioTHas TepMOJAMHAMUYecKas Inkaina Temrmeparyp? WM3o0pasute

M30TEePMBI peaJbHOTO BemecTBa B (a3oBoil PV - muarpamme. B dem 3aximrodaercs
TIPUHIIAIT COOTBETCTBEHHBIX COCTOSHUH ?

22.Yt0o Takoe KpPUTHYECKOE COCTOsiHME BemiecTBa? Kakue CBOWMCTBAa peaibHBIX BEIIECCTB
YUUTHIBAIOTCS IIPU BBIBOJIE ypaBHEHMsI cocTosiHuA Ban - Jlep - Baanbca?

23.B ueM CymIHOCTh TEOPHH AacCOIMalM¥ peaabHBIX Ta30B? 300pa3ute H30TEPMBI
peanbHoro raza B PV - P - gnuarpamme. UYrto Takoe TOuka U
e boinsa?

24. ChopmynupyiiTe ycioBUS paBHOBecus mpu (a3oBbix mepexojgax. CyiiecTByer Jin
MIPUHLUNMAIBHOE pa3jinduue MexJay IapaMu u rasamu? Kakoil map HasbpiBaercs
BJIQKHBIM U CYXWUM HaCHIIICHHBIM, KAKOH - TeperpeThiM?

25.Yem otmuyatorcs (azoBbie PT - guarpamMmbl JUisi HOPMAIbHBIX U aHOMAJbHBIX
BemecTB? Uto Takoe ¢hyHmaMeHTabHas (TJIaBHAs ) TpOMHAs TOUKa BeniecTBa?

26.YeM OTIMUAIOTCS MTPOLIECCHI HCTIAPEHUs U KutieHusn? UTo Takoe CTeNeHb CyX0CTh?

27.Kak paccuMThIBAIOTCS yIACIbHBIH 00BEM, OHTPONMUS ¥ OSHTAIBIHUS  BIAKHOTO
HachIeHHoro napa? M3o0pa3ute norpaHudHble TUHUU B (ha3oBoit TS - muarpamme.

28.TlokaxkuTe, 4TO B 0O0JACTH MEpErperoro mapa u3zobapa Ha TS - guarpamMme HICT
Kpydye wu3zoxopbl. Ha3oBUTE BeNMYUHBI KPUTUYECKOTO [aBJICHUS M KPUTUYECKOU
TeMIepaTyphl A7 BOJIBL.

29.Yto Ha3bIBaeTCs BIAXKHBIM BO3AyXoM? [IpH KakuX YCIOBHSIX BJIQXKHBIH BO3AYX MOXKHO
CUUTATh C IOCTATOYHOM CTENEHbIO0 TOUHOCTHU UJCAbHBIM ra3om?

30.Kak ompemensieTcss MaccoBO€ W MOJIBHOE BJIArocojepXKaHWe BIaXHOro Bo3ayxa? B
KaKOM CiIy4ae BII@XHBIM BO3IyX HAa3bIBA€TCS HACBHIIIEHHBIM, a B KaKOM - HEHa-
CBIIICHHBIM?

31.Kak omnpenensercs SHTAIbIMsS BIAKHOTO Bo3ayxa? YTo Takoe OTHOCHUTEIbHAs
BrnaxxHoctb? Iloctpoiite muuum V= const; T = const; H = const 8 HD - muarpamme

BJIA’KHOTI'O BO3JyXa.

32. Hoquy B IIpoLeCcCe UCIIapCHUA B HaeaabHOU CYIIHJIKC SHTAJIBIIUIO BJIAXKHOTO
BO3ayXa MOKHO CUUTATDh nocrosaHoi? Kak ONpCACIINTb COCTOAHUC BJIAKHOT'O BO3AyXa
C IIOMOIIIBIO HCHXpOMeTpa? Yrto Takoe TOo4Ka POCHI.

O0pasen Oustera K MepBOMY TeKyIeMY KOHTPOJIIO

MUHHCTEPCTBO HAYKH H BhIcIIEro oopazosanust PO
I'po3HeHcKkuil rocynapcTBeHHBIH HEPTAHON TEXHUUECKUH yHUBEPCUTET UM. akaa. M.Jl. MumnoHmukoBa
WHCTHTYT 3HEPTEeTHKH
Kageopa «Tennomexnuxa u cuopagnuxa

Buaer Nel




| Texkymmii KOHTPOJIb 3HAHMIA

Hucuunnuua: «Texaudeckas TepMOaAMHAMHUKA. [[UKIIBI TEIUIOBBIX YCTAHOBOK U
JIBUTATEJIEN)

1 | B uem cymHOCTS MOTIEKYIAPHO - KHHETHYECKOH TEOPUH TemnoeMKocTH? Kakossl
OCHOBHBI€ HEJIOCTATKH 3TON Teopuu? B ueM cymHOCTh KBAHTOBOM TEOPHH TEIIOEMKOCTH?
Kakne npenmyiiecTBa IMeET 3Ta TEOPUS IIEPE] MOJIEKYISAPHO - KHHETHYECKOW TeOpuen
TEIIOEMKOCTH?

2 Kaxkue TCPMOJUHAMUYCCKUEC AUArpaMMbl 4Yali€ BCCTO IPHUMCHAIOT Ha I[PAKTHUKEC U
nouemy? YUemy paBHa miomajib o KpuBou nporecca Ha PV - nuarpamme?

3 | Copmymupyiite ycnoBus paBHOBecHs TpH (a3oBbIX mepexomax. CyIecTByeT Iu
MPUHIUAIHATBHOE Pa3inune MEeX Iy nmapamu u razamu? Kakoil map Ha3pIBaeTCs BIAKHBIM U
CYXUM HaCBIIIEHHBIM, KaKOH - TIeperpeThiM?

3aB. kadenpoit «TermmoTexHruka v TUPaBINKa» P.A-B. Typnyes

7.2 Bonpochl KO BTOPOMY TeKylIeMy KOHTPOJII0 TUCHMILIHHBI «TexHuueckas
TepMOAMHAMHKA. [{UK/IbI TEIJIOBBIX YCTAHOBOK H JBUIaTeJIei»

1. Tlomyuute BBIpaKEHHE MEPBOTO 3aKOHA TEPMOJAMHAMUKH Ui TOTOKA B TepMHUYe-
CKOM M MexaHuudeckoil ¢opmax. Uto Takoe paboTa MpoTaNKWBaHUA? 3alUIIUTE YpPaBHCHHE
HEpa3phIBHOCTH MOTOKA B TuddepennnanpHoi hopme.

2. Yto Takoe pacmosiaraemasi pabota? s OCYyIIECTBICHUS KaKHX MPOIECCOB HCIOJb3YIOT
coruta u 1udpdy3opsi?

3. B kakux ciydasx MOpolecCc TEYCHHUsS MOXKHO cuuTarh anuabatHeiM? I[loyemy B
CY’KaIoILl[eMCsl COILIE HEJb3sl MPEB30UTH CKOPOCTh 3ByKa? Kak cBsI3aHO M3MEHEHHE IUIOLIATU
MOTIEPEYHOTO CEYCHUS C H3MEHEHHUEM CKOPOCTHH unuciioM Maxa?

4. B kakux ciy4asx HEOOXOJMMO HCIIOJIb30BaTh KOMOMHHpoBaHHOe coruio JlaBansa? Ilpwu
KaKUX YCJIOBHUSX PEXUM TeUeHHs B coruie JlaBais CTAHOBUTCS HEPACUETHBIM?

5. Kak yunThiBaeTCs BIMSHHE TPEHUS HA CKOPOCTh TCUEHHS Ta3a uiK napa? B uem cymHocTh
npuHIHNa oOpamienus Bo3zaeiicTBus? UTo Takoe TEMJIOBOE, MEXaHWYECKOE M PaCXOJHOE
comna? Kakue mpennochlIKd MOJIOKEHbl B OCHOBY HJeanM3alliu Ipolecca aauadaTHoro
IpOCCENUPOBAHUA?

6. Ha wurto 3arpaumBaercsi pabora pacmiupeHuss mnpu apocceaupoBanuu? Ilomyuunte

BbIpakeHHe i TuddepeHnnanbHoro apoccens - a¢dexra. M300pazure KpUBYyI0 HHBEPCHH.

7. ComocraBbTe TeMIEpaTypHbI J(QQEKT oxJaxIAeHus mnpu odOparumMoMm aguabat-
HOM pacIIMPEeHHUHU U ainabaTHOM JAPOCCETUPOBAHUY.

8. Tlokaxure ¢ momompo HS - amarpamMmbl, Kak HM3MEHSETCS COCTOSIHHUE BOISHOTO
mapa npu JApoccenupoBaHMM. Kak M3MEHSIOTCS mapaMmeTphl HIalbHOrO rasa Ipu
JPOCCETUPOBAHUN?

9. Kak 3aBucur paboTa, 3aTpaunmBaeMasl Ha TPUBOJI KOMIpeccopa, OT TMoKa3areis TOo-
mutponbl cxkatus? M3o0pasute B KOOpAUHATAX P, V H30TEPMUYECKHM, MOJUTPONHBIA MU
anrabaTHBIN IpoIlecChl CKaTUsl B KOMIIpeccope. B kakoM u3 3THX mporeccoB padboTa, 3aTpayu -




BaeMasi Ha IPUBOJ] KOMIIpeccopa, OyAeT HAaMMEHBIIEH ?

10.Yro Takoe oobemubiit KI1/I kommpeccopa? Kak BinseT HaJM4yue BPEIHOTO MPOCTPAHCTBA
Ha MPOU3BOJAUTEIHLHOCTH KOMIIpeccopa?

11.B deM 3aKiIHOYarOTCS MNPEUMYINECTBA MHOIOCTYIEHYATOr0 CXKaTHs Ta3a B KOM-
npeccope? Kak BerumcisieTcss HE0OOXOIUMOE YUCIO CTYNEHEW CKaThs B MHOTOCTYIIEHYATOM
kommpeccope? Uto Takoe anuabarusiii u nzotepmuueckuit KI1J kommpeccopa?

12. 300pa3ute WHAMKATOPHYIO JaHarpaMMmy  OJHOCTYIICHYATOTO  IOPIIHEBOIO  KOM-
npeccopa B koopaunarax P, V u T, S. KakoBbl 0coOeHHOCTH pabOTHI IEHTPOOSKHBIX M
OCEBBIX KOMIIPECCOPOB?

13. Kakue mpeArnoChUIKKM TOJOXEHBl B OCHOBY HJICAIM3AMKA IUKJIOB TOPIIHEBBIX
nBUTaTeNiel BHyTpeHHero cropanusi? [louemy B mIeanbHBIX IUKIAX MOPIIHEBBIX JBUTATENCH
BHYTPEHHETO CTOPAHMS MPOIECC OTBOJIA TETIOTHI MPUHUMAETCS N30 XOPHBIM?

14. Cpasuure rpaduuecku tepmuueckue KIIJ] uneanpubix 1ukinoB JIBC ¢ momsomom
TEIUIOTHI TIPU MOCTOSSHHOM o0beme (1ukn OTTO) M MOCTOSSHHOM jAaBieHuu (uukin [duzens),
€CJIM CTEMEHU CXKATHS U OTBEJICHHBIE KOJIMYECTBA TETUIOTHI Y HUX OJIMHAKOBHI.

15. Kak Bmuser cremenb cxarus Ha tepmudeckmid KIIJ waeampHoro mukina JIBC ¢
MOABOJIOM TEIJIOTHl MpU MOCTOSIHHOM oO0bveMe (uukia Otr10)? Kak BiusieT creneHb
MPEeABAPUTEIILHOTO pacmmpenus Ha TePMUYECKUI KII/
uneansHoro mukina JBC ¢ w300apHBIM MOJBOJOM TEIUIOTHI TPU TOCTOSHHOM JaBjie-
Huu (tukia Juzens)?

16. B dyem 3akmoyaroTcs TMPEUMYINECTBA JBHraTelss, pabOoTaioIiero Mo IUKIY O
CMEIIaHHBIM MOJBOJOM TeIIoThHl (1ukiaa Tpunkiepa)? M3o00pa3ure NpUHIUIHUATIBHYIO CXEMY
I'TY 6e3 pereHepaiuu u ¢ pereHepanuei TeraIoThI.

17. Kakxumu Meromgamu MoxHO moBbIcuTh Tepmudeckuid KITJ I'TY? [TokaxuTe rpadgudecku B
KOOpAMHATax T, S, 4TO UCIIOJIb30BaHUE pereHepanuu
TEIUIOTHI, CTYNEHYaTOro CKaTusg U I[OJABOJA TEIUIOThl MPUOIIKAeT TEePMHUYECKH
KIIJ muxkna I'TY k tepmuueckomy KIIJ mukna KapHo B TOM ke HHTEpBajie TeMmIle-
paryp.

19. Tlouemy B wunmeanbHbIXx mUKIax [TY W peakTHBHBIX JBUTATENIEH OTBOJ TEIJIOTHI
npuHUMaeTcs: n3o0apubiM? M300pa3uTe NPUHIUIHAIBHYIO CXEMY U LMK MPSIMOTOYHOTO U
TypOOpEeakTUBHOTO ABUTaTeNeH B koopauHatax P u V.

19.  P-V amarpamma BojsHOro mnapa. OnpeeneHue mapaMeTpoB Boibl U napa. Cyxoit
HachlleHHbIN nap. [leperpertsiii map. XapakTepucTudeckoe ypaBHEHUE JJIsl ONPEeIeHUs Viep.
TemoTta mapoobpazoBaHus.

20. [Toyemy B mapoTypOMHHBIX YCTaHOBKaX He McHoib3yeTcs ki KapHo? [Toyemy OCHOBHBIM
pabouum TEJIOM NapoTypOMHHBIX YCTaHOBOK CITY’KUT BOJSIHOM
nap?

21.N300pasute uukn Penkuna B koopauHartax P, V; T, S u H, S. H3zoOpasute
NPUHLIUIHUAIBHYI0 CXeMy MapoTypOMHHOH ycTaHOBKH.IIpM Kakux YCIOBHSAX MOKHO
npeHeOpeyb paboOTOH, 3aTpauMBaeMOil Ha NPUBOJA MHUTATEIBHOIO Hacoca MapOTypOMHHON
YCTaHOBKH?

22.Kak BIMAIOT HavalnbHble HapameTpsl mapa Ha Ttepmudeckod KIIJ mmkna Penkuna?
N306pazute B koopauHaTax H, S ycioBHBIM mpolrecc pacmupeHuss mapa B TypOuHe
C y4ETOM II0TEepPb Ha TPEHHUE.

23.UYro Takoe BHyTpeHHu# otHOcuTenbHBIA KII/I TypOunbl? M300pasute B koopauHarax T, S
LUK napoTypOMHHOMN YCTaHOBKH c IIpeeIbHON



peresepaunuei.

24. Tlokaxute, uro Tepmudeckuii KIIJl pereHepaTMBHOrO IMKJIA MAapOTYpOMHHOU YyC-
TAHOBKHM TIOBBIIIAETCS C YBEIMYCHHEM 4YHCJIa pereHeparuBHbIX O0TOOpoB. CocraBbTe
ypaBHEHHUE TEIJIOBOTO OanaHca CMEIIMBAIOLIETO pEereHepaTuBHOIO
[10I0rpeBATeIs NApOTYPOUHHON YCTAHOBKU C OJJHUM PET€HEPATUBHBIM OTOOPOM.

25. Hzo0Opasute B KOOpAMHATAX T, S HICAIbHBIA LUK NapOTypOMHHOW YCTaHOBKH C
IPOMEXKYTOUHBIM IEeperpeBoM mapa. M3o0pasute B koopauHarax H, S mpouecc pacmmpenus
napa B TypOuMHE MapoTypOMHHON YCTaHOBKHU C JBYMsI MPOMEXYTOUHBIMU IEpErpeBaMu mapa.
Kak cka3biBaeTCsl IpOMEXyTOUHBIN [TEPErPEB Mapa Ha €ro KOHEYHOU BIaKHOCTH?

26. B uem 3akirouaercs CYHIHOCTh KOMOMHHUPOBAHHON BBIPAOOTKH AJIEKTPOIHEPTUU
u teriotel Ha TOL? M300pa3ure MpUHIUNHATBHYIO CXEMY IMapora3oBOM YCTAaHOBKH M €€
WAeaNbHBINA UK B KOOpAWHaATax T, S.

27.B uem 3akiovaroTcs npeumyiiectBa yctaHoBok ¢ MI'J[ - reneparopom? Kakum obpazom
MOBBIIIAETCS AIEKTPONPOBOAHOCTD I1a3Mbl B kaHasie MI'J] - reneparopa?

28. OnumuTe TNPUHIKN JCHCTBUS TOIUIMBHOTO OJJieMEeHTa. YTO TaKoe XOJIOAWJIBbHBIH
Ko PuuMeHT U Ko3PPUIMEHT TpaHCPOpMalUU TEIJIOTHl (OTONMMUTEIbHBIN KO3 (UIMEHT)?
Kak cBsi3aHbl 5TH BETMYUHBI?

29.1300pa3uTe MNPUHIUIHAATIBHYIO CXEMy BO3AYIIHOW XOJOIWIBHOW YCTAHOBKH U €€
uaeaNbHBIH UK B kKoopauHaTax P, V u T, S. KakoBo HazHaueHuWe JeTaHjepa B BO3IYITHOMN
XOJIOIUIIBHOM YCTaHOBKE M MOYEMYETO HENb3sl 3aMEHUTh JPOCCEIbHBIM BEHTHIIEM ?
30.U300pa3ute cXxeMy MMapOKOMIIPECCHOHHOW XOJOMMIBHONH YCTAaHOBKH C JIPOCCENb-
HBIM BEHTHJIEM U €€ MJealbHbIi UK B KoopauHarax T, S.

31.Kakue mnpeumyIiecTBa MMEET NapOKOMIIPECCHOHHAs XOJOAWIbHAs —YCTAaHOBKA IO

CpPaBHEHHUIO C BO3AYIIHOW? B yeM 3akitouaeTcs NpUHIMI JEUCTBHS TEIJIOBOTO Hacoca?
32.U300pa3ute MOPUHIUIHAIBHYIO CXeMy aOCOpOMOHHOW  XOJOAMIIBHON  YCTaHOBKH.
Kak moBbIaeTcs naBieHHE XiajareHTa B 3TOW ycTaHoBKe? Kak BIMseT mepeoxiaxIcHue
XJIaJIareHTa TMOciie KOHJICHCAaTOpa Ha 3HAYCHUE koa(durmenta Tpanchopmauu
TEIUIOTHI TEIUIOHACOCHOM ycTaHOBKHM? Kakumu cBOMCTBaMU JTOJDKHBI 001a1aTh XJ1a1areHThI ?

Oo0pa3sen OmiieTa KO BTOPOMY TeKylleMy KOHTPOJII0

MuHHCTEpCTBO HAYKH U BBICIIETO 0Opa3oBanus PO
I'po3HeHCKUil rocyIapCTBEHHbBIN HEPTAHON TEXHUYECKUH YHUBEpCUTET UM. akaa. M.J[. MuuinoHIumkosa
MHCTUTYT SHEPrETUKU
Kagedpa «Tennomexnuxa u cuopagiuxa

Buaer Nel

Il Tekymmii KOHTpPOJIbL

Jucuunnmza:  «Texaudeckas TepMOAMHAMUKA. [[MKIIBI TEIUIOBBIX YCTAHOBOK U
JIBUTaTEJIC»

1 N300pa3uTe MNPUHIUNUATIBHYI0 CXEMY BO3JIYIIHOM XOJOJUJIBHOW YCTAaHOBKH H €€
uaeanbHbIN UK B koopauHatax P, Vu T, S.

2 B uem 3akimrouaercs IMPUHIIAIL JIENCTBUS TEILJIOBOIO Hacoca?

3 | IMokaxute, uTO tepmudeckuid KIIJI perenepaTMBHOTO NHMKIA MapoOTypOMHHOHN yc-
TAHOBKH TMOBBINIACTCS C YBEITUYCHUEM YHCIIa PETCeHEPATUBHBIX OTOOPOB.




3aB. kadenpoit «TeroTexHuKa 1 THIPABINKA P.A-B. Typnyes

7.3 BOl'[pOCbI K 3K3aMEHY 0 TUCHUIIJINHE «TexHnueckas TEPpMOAUMHAMHUKA. HI/IK.TII)I
TCIJIOBBIX YCTAHOBOK M JABHTaTesiei»

1 TepMmoauHamuka noroka. Mcreuenne u 1poCCEIMpPOBAHKE Ia30B U MMAPOB.

2 OcHOBHBIC 3aKOHOMEPHOCTH TEYCHHUS Ta3a B corax u nuddysopax.

3 Ckopoctp wucreueHus. CkopocTh 3Byka. KpurTuyeckas CKOpoCTh U KpUTHYECKHE
napaMeTpsl PU UCTEUEHUH Yepe3 COTLIO.

4 [IpuHnunuaneHas cxema M MK napoTypouHHoi ycraHoBkH (IITY) Ha HachlieHHOM
BoJissHOM Tape (umkn Kapro).

5 | [IpakTuueckas nenecooOpa3HOCTh Ucoab30BaHus Hukia [ITY Ha neperpeTrom BoisHOM
rape ¥ CkaTuu padouero tena B xKuakoil daze (nukin Penkuna).

6 WneanpHplil nuki napoTypouHHoi yctaHoBku u ee KI1JI.

7 DHepreTU4YecKkuil OamaHc uaeaTbHOW MapOTypOMHHON YCTaHOBKU. BiusiHue HadaIbHBIX
MMapaMeTPOB U KOHEUHOTO JABJICHUS HAa TEMJIOBYIO0 SKOHOMUYHOCTH [ITY.

8 ITpoMekyTOUHBIN TTeperpeB Mapa v €ro BIUSHUE Ha 5KOHOMUYHOCTH [1TY.

9 Pereneparunbie nukisl [ITY npu nocTosHHOM KOIMUYeCTBE pabOTAIOIIETO Tejla U Mpu
oTOOpax rnapa Ha pereHepalmio.

10 KII[ perenepatuBHoro nukia [ITY. Y aensHbie pacxoasl napa u TerioTel B [ITY.

11 TepmoMHaMHYeCKHE OCHOBBI TEIUIO(DUKAITUH.

12 OCOOCHHOCTH IMKJIOB aTOMHBIX AJIEKTPOCTAHIIMA C IMApOBBIM, TAa30BBIM M JIPYTUMHU
paboYnMH TEJIaMHU.

13 [{uxpl moprHeBBIX ABUTarenei BHyrpennero cropanus ([IBC).

14 | Hukn u uHgukatopHas auarpamma J[BC ¢ moaBoJoM TEmJIOTHI MPU MOCTOSSHHOM
o0Beme.

15 | [Hukn ¢ moAaBOJOM TEIUIOTHI IMPH MOCTOSHHOM JaBjieHHH. LMK co cMelIaHHbIM
MIOABOJIOM TEIUIOTHI.

16 OrnieHka TepMOIMHAMUAYECKOTO coBepuieHcTBa ukioB JIBC.

17 | IlpunnunuaneHas cxemMa u 1uka ['TY ¢ MOABOJOM TEIUIOTHI MPH TMOCTOSHHOM
naieHun. ['TY ¢ 3aMKHYTBIM M pa30MKHYTBIM ITPOIIECCAMH.

18 KIIJI naeansroii I'TY. MeToapl NOBBIIICHUS TEIJIOBOM S3KOHOMUYHOCTH [ TV .

19 Huxnsl ['TY ¢ perenepanueil.

20 | MHorocryneH4Yaroe ckaTue ¢ MPOMEKYTOYHBIM OXJIKJIEHUEM U MHOTOCTYIEHYAThIM
noaBoJoM TermjoTel B I'TY.

21 KomOunupoBanusie maporazosbie 1mukiael (IIIY). TII'Y ¢ KV, ¢ BIII, c¢ HIIT,
M10JTy3aBUCUMBIE.

22 CpaBHEHHME [JOCTOMHCTB M HEJOCTaTKOB IMApOBbIX M Ta30BbIX IMKJIOB. 3ajaaya
nospiieHus KI1/I TennosHepreTH4eckux ycTaHOBOK.

23 | Oobparnsiif nuka KapHo. XonoaunbHblil KO3GOHUIHMEHT.

24 | Kondduuuent tpanchopmauuu TemioTel. CxemMa M LUK BO3AYIIHOM XOJIOIMIIBHOM
YCTaHOBKH.

25 TepmoauHaMuyeckre CBOMCTBA pabOUMX TeJ MAaPOKOMIIPECCHOHHBIX TPaHC(HOPMATOPOB
TEIUIOTHI.

26 Cxema, IMKJI W XOJOMWIBHBIN KO3()(QUIMEHT MapOKOMIPECCHOHHON XOJOIAMILHOM
YCTaHOBKH.

27 | Cxema u npuHIMI pabOTHl A0COPOIIMOHHOMN XOJIOIMIBHOM YCTAaHOBKH.

28 | Ilpuniun neicTBUs TEIJIOBOTO HACOCA.




Tepmoannamuueckoe cpaBHeHHE 3()(HEKTUBHOCTH TEIIOBOTO HACOCA M TETUIO(DUKAIUH.
MeTo bl OKIMKEHHS Ta30B.

OO0pa3en 3k3aMeHAIMOHHOI0 OWJieTa Mo AucHUILIUHe «TexHU4Yeckasi TePMOIMHAMHKA.
IMKJIBI TEIIOBBIX YCTAHOBOK W JIBUTATEJIEi»

MUHHCTEPCTBO HAYKH U BhIcHIero oopazosanust PO
I'po3HeHcKkuil rocynapcTBeHHBIH HEPTSIHON TEXHUUECKUI YHUBEPCUTET UM. akaa. M.Jl. MumnoHmukoBsa
MHCTUTYT SHEpPreTHKN
Kageopa «Tennomexnuxa u cuopasnuxa

Jucnunimaa «TexHudeckass TepMoauHaMHuKa. L{MK/IbI TENI0BBIX YCTAHOBOK U
JABUraTeJen»

Cemectp - 1

I'pynmna 3TOT-24m

BUJIET Ne 1

1. Cpasuaure rpadmueckn tepmuueckue KIIJ[ mpeanpabix mukioB [IBC ¢ moaBomom
TEIUIOTHl MPU MOCTOSHHOM oObeMme (1uka OTTO) M MOCTOSHHOM JAaBiieHMd (LUK Ju-
3€51s1), €CJIM CTETIeHU CKATUs U OTBEJCHHbIE KOJUYECTBA TEIUIOTHl Y HUX OJJMHAKOBBI.

N3obpazute mnpunnunuaneHyto cxemy [TY 0e3 pereHepanium M ¢ pereHepamnuei
TEIUIOTHI.

1. Yro Takoe XOJOAMIBHBIH KOA(h(GHUIHEHT W KOdI(DOHUIHMEHT TpaHCHOPMAIMH TEILIO-
ThI (oTOTUTENbHBIN KO3 urnenT)? Kak cBs3aHbI 3TH BETUYUHBI?

3aB. kadenpoit
«TennoTexHuka v TUAPaABINKA» P.A-B. Typnye

7.4 Texymuii KOHTPOJIb
Bonpocsl k J1abopaTopHbIM padoTam
Bomnpocs k 1aboparopHoii padore Nel:

1. Chopmynupyiite uenb ngaboparopHOoil pabOTBI U TMOSICHUTE, KaK JIOCTUTaeTCs
MOCTaBJIEHHAS 1EeJb?

HazoBuTe OCHOBHBIE y3JIbl SKCIIEPUMEHTAIBHON YCTAHOBKU U YKQXXKUTE UX Ha3HAYCHUE.
KakuMu metoamu usmepsieTcs Temreparypa B JJaHHOM padore?

Kak n3mepsiercs u peryaupyercst pacxoj Bo3ayxa B JaHHOU pabore?

o~ W

Ha 4ro pacxoayeTcsa MOIMHOCTD, MOABCACHHASA K KOMIIPECCOPY, U KaK OHa OHpCI[CJIHeTCH?

Bonpocs! k s1aboparopHoii padore Ne2:

1. Chopmynupyiite uenb mnaboparopHodt pabOTBI M TMOSCHUTE, Kak JIOCTHTaeTCs
MOCTaBJIEHHAs 11eJb?

2. Ha3oBuTE OCHOBHBIE y3JIbl SKCIIEPUMEHTAIBHOMN YCTAHOBKH M YKAXKUTE UX HA3HAUCHUE.




Kak Bbel moHMMaeTe TaKh€ COCTOSHHMS, KaK HACHIIICHHBLI M HEHACBIIICHHBIM BIIAXKHBIM
BO3/1yX?

Kak Brl oTHOCHTECH K TEPMUHY «II€PECHIIIEHHBII BIaXKHBIN BO3AYX?

Kak ¢opmynupyercss U 3amuchiBacTCs 3aKOH MApUUAIBHBIX TaBICHUH Ui BIIAXKHOTO
BO3/IYyXa?

Uto Ha3zbiBaeTCsi aOCOJIOTHOW, OTHOCHUTEIHHOM BIQXKHOCTBIO M BJAroCOJEp>KaHUEM
BJI&YKHOTO BO3/TyXa?

Kax BeIpaxkaeTcss M W3 4ero CKJIAABIBACTCS TEIJIOCOACpKaHUE (PHTAIBIMS) BIIAXKHOTO
BO3IYyXa?

Bomnpocsl k 1aboparopHoii padore Ne3:

Chopmynupyiite 1enp sgabopaTopHOil pabOTBI U TOSICHUTE, KaK JIOCTHUTAETCS
MOCTaBJIEHHAs 11eJb?

HazoBute ocHOBHEIE Y3JIbL BKCHepI/IMeHTaHBHOﬁ YCTAaHOBKH U YKAXXUTEC UX HA3HAUCHUC.
JlaiiTe onpeneneHre NpoueccoB UCTEYEHUS U JPOCCETPOBAHMS.

Hammummre YPaBHCHUE IICPBOr0 3aKOHA TCPMOJWMHAMHUKHU HNPUMCHUTCIBHO K IMPOUCCCY
UCTCUCHUS.

Hanummure ypaBHeHHE MepBOro 3akoHa TEPMOJMHAMUKHM MPUMEHUTENBHO K MpOoLEeccy
JPOCCEINPOBAHMUSL.

Kak n3aMeHsieTcss CKOpOCTh UCTEUEHUS Yepe3 CYKUBAIOLIEECs COIIO P U3MEHEHHH 3 OT
1 no 0 (mokaxuTe KaueCTBEHHOE M3MEHEHUE Ha rpaduke pacxona)?

Yem 00BsICHSAETCS IMPOABJICHUC KPUTHYCCKOI'O pEXKUMa IIpH HCTEUYCHHUU?

B gem Pa3IMIUC TCOPECTUICCKOTO U ,HCfICTBHTGHBHOFO IIpoIeCCOB HCTCUYCHHA?

Bomnpocsl k 1abopatopHoii padore Ne4:

Chopmynupyiite 1nenp nabopaTopHoi pabOThl M TOACHUTE, KakK JOCTHraercs
MOCTaBJICHHAS 1[ENb?

HazoBute 0CHOBHBIE y3JIbI SKCTIEPUMEHTAIBHON YCTAHOBKU U YKQXKUTE X Ha3HAUCHUE.
Kakue BenMuuHBI ciaeyeT U3MepATh B JaHHOU padoTe, 4ToObl BBIYMCIUTh KO3(duiiueHTt
TEIIONPOBOAHOCTH?

KakoBa ¢u3nyeckas CymHOCTb Nepejauy Teria TemIonpoBOAHOCTbIO?

CohopmynupyiiTe NOHATUSA: TEMIEpaTypHOE T[0JIe, M30TEpPMHUYECKasi IOBEPXHOCTb,
IPaJUEHT TEMIIEPATYPhl, MOLITHOCTh TEIJIOBOIO MOTOKA, YIEIbHBIN TEMIOBOU MTOTOK.
[ToxaxxuTe Ha cXeMe yCTaHOBKH, KaK HAIpaBJIEH BEKTOP TEIIOBOTO MOTOKA U IpaJueHTa
TEMIIEPATYPHI?

Bonpocs! k s1adoparopHoii padore NeS:

Cdhopmymupyiite 1enb 1ad0paTopHON pabOTHI U MOSCHUTE, KAK OHA JOCTUTACTCS?



Ha3oBute 0OCHOBHBIE y3JIbl SKCIIEPUMEHTAIILHON YCTAHOBKU U YKAKUTE UX Ha3HAYCHHUE.
Kak onpenensiercst cpenss TeminepaTypa CTpyHbI B JaHHOH yCTaHOBKE?

Jlnst gero 3amepsiercsi 0apoOMeTpPUIECKOe AaBJICHUE B JaHHOI pabore?

o > w

Kak ompenensercss KOJTUYECTBO TEIUIOTHI, OTIAHHOE CTPYHOU OKpPYKAIOIIEMY BO3IYXY
MOCPEJICTBOM KOHBEKIIHH ?

6. Kax ompenensercss KOJIMYECTBO TEIJIOTHI, OTJAHHOE CTPYHOH OKPYKAIOIIEMY BO3AYXY
MOCPEICTBOM M3ITYIEHUS ?

7. Yro Takoe cBOOOJHAS M BEIHYK/ICHHASI KOHBEKITHS?
8. KakoB ¢u3ndeckuii CMBICT U pa3MepHOCTh K03 (pHIIEeHTa TETUT00T a9 ?

9. Kakwue (akTopbl onpeaensoT HHTEHCHBHOCTh KOHBEKTHBHOTO TEIJIO0OMeHa?

Bomnpocsl k 1aboparopHoii padore Ne6:
1. Cdopmynupyiite 1enpb 1a00paTopHOM pabOTHI U MOSICHUTE, KaK OHA IOCTUTaeTCs?

2. Ha3zoBure oCHOBHEIE Y3JIbL BKCHepI/IMeHTaHBHOﬁ YCTAaHOBKH M YKAXHTC UX Ha3HAUCHUC.
Kakumu metonamu n3mepsercs TemrepaTypa B JaHHOM paboTe?

3. Kak m3mepsieTcst 1 peryimpyeTcst pacxo]l Bo3ayxa B TaHHOH paboTe?

4. Tlo xakuM @pHU3HAKaM MOXHO CYIUTh O CTAallHIOHAPHOM pEXUME TerIooOMeHa ¢
OKpYy»Karolleu cpenoi?

5. Kak  ocymectBisiercss  BBIOOp  KOHTPOJBHOW  OOOJIOYKM  paccMaTpHBaEeMOM
TEPMOJIMHAMUYECKON CUCTEMBI?

6. Jlaiite QopMynIMpPOBKY M MAaTeMaTHYECKOE BBIPAKEHUE YypaBHEHUS IEPBOro 3aKOHA
TEPMOIUHAMUKH, UCTIOIB3yEMOTO JJIsl PELICHUS 331a4H JaHHOTO OIIbITA.

7. VYkaxute crnocoObl OInpeaeseHHs] BEIMYUH, BXOISAIIMX B ypaBHEHHE |-To 3akoHa
TEPMOJUHAMUKH, HCIOJB3YEeMOTO JIsi PEHIeHHs 3aJauyd JaHHOTO OIbITA, C IOJHBIM
000CHOBaHHMEM HCIOJIB3YEMbIX PACUETHBIX (POPMYIL.

Bonpochl kK npakTHYeCKUM 3aHATUAM (3 ceMecTp)

Ne
w/n Bonpocsl
1 Cnioco6b1 nepenaun TemoTel OCHOBHBIEC OHATHS U OTIPE/IENIEHUS] TEOPUU
TersiooOMeHa. TemnepaTypHoe MoJie.
2 3akoH Dypre. Koapuuuent rermnonpoogoct. Koaddunuent

TCIJIOMMPOBOAHOCTH I'a30B U JKHUJIKOCTEH.

TennonpoBOAHOCTS IIPU CTALUOHAPHBIX YCIOBUAX. TEMI0NpPOBOAHOCTD
3 OJTHOCJIOMHOM, MHOTOCTIOWHOM, TNIOCKON IMIMHAPUYECKOH U c(hepudecKoi CTEHOK
IIPY IPAaHUYHBIX YCIOBUAX | poxa.

Ilonnoe TCPMHUYCCKOC COIMMPOTUBJIICHUC TCIUIOTICPCAavN. Hepe,uaqa TCIIIOTHI 4CPE3
MUJIIMHAPUYCCKYHO CTCHKY.

Temnonepenayua yepes MIOCKYIO, IMIHHIPUYECKYIO, CPEPUIECKYIO U OPEOPEHHYIO
crerku. Koaddunuent rermonepenaun.




BOHPOCLI K NPAKTUHYC€CKUM 3aHATUAM

Ne
u/n Bomnpocsl
[Tytu naTeHCHpUKanuu Termonepeaayn. MHTeHcupuKamys Teronepeiayn myTem
1 yBenu4eHus K03(h(HUIeHTa TeIIONPOBOIHOCTH. TerIonpoBOHOCTD B CTEPIKHE
(pedpe) MOCTOSTHHOTO MOTIEPEYHOTO CEYCHHUSI.
TemoBas nzonauus. Kputnueckuii juamerp TemioBol n3oisiuuu. Beioop
2 3P PEKTUBHON U30JSAIHH MO €€ KPUTHIECKOMY THAMETPY.
AHanuTH4yecKoe ONucaHue Mpolecca HeCTalMOHAPHOM TEIJIONPOBOJHOCTH.
3 Omnpenenenre KOJIMYECTBA TEIUIOTHI, OTAAHHOTO IUIACTUHOMW B IIpoLiecce
OXJIQXKICHMSL.
OcoOeHHOCTH Mepeaayu TEMI0Thl IPU B3aUMHOM KOHTaKTe JByX Tell. KoHTakTHOE
4 TEPMUYECKOE CONpOTUBIEHUE. HecTanmoHapHbIl mIponecc TENIONpPOBOJIHOCTH.
KoHTaKTHBIH Tenao00MeH.
5 OCHOBHOM 3aKOH KOHBEKTHBHOIO TemjaooOMeHa. YpaBHeHue HproroHa-Puxmana.

Koaddunuent Temnoornauu.




7.4. OnucaHue mokasarejed U KpUTepUEB OLICHMBAHMS KOMIIETEHLIMM Ha Pa3iM4YHbIX 3Tanax ux (HOpMHUPOBAHUs, ONMUCAHUE

IIKaJIbl OOCHUBAHUA.

Tadnuua 7
IInanupyemble pe3yJIbTaThI OCBOCHUS Kpurepun oueHuBaHus pe3y/ibTaToB 00y4eHHs] HaumenoBanue
KOMHICTCHIHH MeHee 41 6ann0B 41-60 6an10B 61-80 6a10B 81-100 6am10B OLCHO'THOI'0
(Hey/10BJIETBOPUTEJILHO) (Y10BJIETBOPUTEIBHO) (xopo1o) (OTJIMYHO) cpeacTBa

ITK-2 criocoOHOCTBIO K pa3paboTKe MEPOTIPUATHH 11O COBEPIICHCTBOBAHHUIO TEXHOJIOTUH IMPOU3BOCTBA; 00ecIedeHHI0 OecriepeO0HON padoThI, MPaBUILHON
IKCIUTYaTaI[MH, PEMOHTA U MOJICPHU3AIMH YHEPTETHUSCKOTO, TCINIOTEXHMYECKOTO U TeINIOTEXHOJOTHIECKOTO 000PY/I0BAHHSI.

3HATh: OCHOBHBIC MPHUHIMUIBI M CHOCOOBI TpaHC(HOPMAIMUA SHEPTHUH; CopMHUPOBAHHEIE, HO CdopmupoBaubie| 3axauus wist PI'P,
OTPAaHUYCHUS, CBA3aHHBIC C TpaHCGHOPMAIMEH YHEPTUH, TIEPBBIA M BTOPOM conepanie CHCTEMATHUECKHE  [BOMPOCHI K
3aKOHBI TEPMOAMHAMHKHU; OCHOBHBIE TEPMOJMHAMHYECKUE AUArpaMMbl, UX | PparMeHTapHbIE Henonneie
o . OT/ICIbHBIC MPOOECIIBI 3HAHHS NPaKTUYECKUM U
CBOWCTBA, TEPMOIMHAMHUYCCKUE MPOIECCH U UX XapaKTCPUCTHKH, METOJBI 3HAHUS 3HAHHUS
aHanuza TEPMOAMHAMUYECKUX IIUKJIOB, METO/bI MTOBBIIICHUS SHaHUA y1abopaToOpHBIM
3¢)¢)CKTI/IBHOCTI/I TCXHUYCCKUX TCHJ’IO3HepFCTI/I‘IeCKI/IX yCTaHOBOK. BaHATHAM, TCMbI
yMeThb: HCIIOJb30BaTh OCHOBHBIC 3aKOHBI TEPMOJUHAMUKU TPH PEIICHUH VMeHHS TIONHBIE, CcdopmupoBaHHbIepedepaToB, JOKIAI0B.
TEXHUYECKHX 3a/1a4; I0JIb30BAThCSI AHAIMTHYECKHMM METOIIOM pacdera
JIOITYCKAIOTCSI
ra3oBbIX IMKJIOB W PaCCUUTBHIBATH HMX XapaKTEPMCTHKHU;IONB30BAThCS Hacriunbie Henonubie 5 5 yMCHU
HEOONBIINE OMIHOKU
METOZIOM pacyeTa JuarpaMM MapoBOISHBIX IUKJIOB U IIUKIIOB XOJOAWIBHBIX YMCHUA YMCHUA
YCTAaHOBOK M PACCUUTHIBATH UX XaPAKTEPUCTUKH.
BJajleTh: HaBbIKAMH B HCIIONIb30BAHUU YPaBHEHHH M CIIPABOYHBIX 0a3 B cHCTEMATHYECKOM VY CIIemHoe u
JIAHHBIX JUISl ONpENeNICHUs] TEPMOJNHAMHUYECKHX CBOWMCTB paboOuMX Teln H YacTuyHoe HecucremaTiueck [PHMEHEHHH HABBIKOB | CHCTEMATHUECKOE
TEIUIOHOCHUTENEH, B  TEPMOAMHAMHUYECKOM  aHAIW3€ IPOIECCOB U
e, B Tep P BIIAJICHAE OC IIPUMEHEHNE | nomrycKaroTCst IPOGENBI |IPUMEHEHHE HABBIKOB
IOKa3aTejIeH TeII0BOM SKOHOMUYHOCTH TOY.
HABBIKAMHU HABBIKOB SHAH




8. Oco0enHOCTH peasM3aluy JMCHUIVIMHBI 1JISl HHBAJIMIOB U JIMII C

OIrpaHMICHHBIMU BO3MOKHOCTHMMU 310POBbSI

JUid oCylecTBIAEHUS MPOLEAYP TEKYILEro KOHTPOJISI YCIEBAEMOCTH U IPOMEXKYTOUYHOMN
aTTecTaluyd OOYYaIOMIMXCS CO3JaHbl (DOHABI OIIEHOYHBIX CPENCTB, aJaNTHPOBAaHHBIC IS
WHBAJIUAOB U JIMIl C OTPAaHUYEHHBIMM BO3MOXHOCTSMHU 3JI0POBbS M TIO3BOJISIOLIUE OLIEHUTh
JOCTI)KEHHE MIMH 3aITaHUPOBAHHBIX B OCHOBHOHM 00pa30oBaTENbHOW MPOTpaMMe pe3yabTaToOB
o0y4eHHs ¥ YPOBEHb C(POPMHPOBAHHOCTH BCEX KOMIICTEHIIHMH, 3asBICHHBIX B 00pa30BaTeIbHOM
nporpamme. @opma MpoBeleHUs TEKylled arTecTalud Uil CTYAEHTOB-WHBAJIUIOB
YCTaHABJIMBAETCA C YYE€TOM HWHAMBUAYAJIBHBIX MCUXO0(U3NUECKUX OcoOeHHOCTel (YCTHO,
MMCbMEHHO Ha OyMmare, NMHMCbMEHHO Ha KOMIIbioTepe, B (opMe TecTupoBaHHus u T.11.). [lpu
TECTUPOBAHUU JJs1 CIA00BUISAIIMX CTYACHTOB HCIOJB3YIOTCS (POHIBI OLIEHOYHBIX CPEICTB C
YKpynHeHHbIM mpudrom. Ha »3Kx3aMeH mnpuriamaercss COMPOBOXKIAIOMIMM, KOTOPBIN
ofOecrieunBaeT TEXHUYECKOE COMPOBOXKACHUE CTyHeHTYy. [Ipu HEoOXOAMMOCTH CTYAEHTY-
WHBAJIUAY MPEIOCTABISETCS JOTOJHUTENLHOE BpeMsl Ul OArOTOBKY OTBETA Ha 3K3aMeHe (Wn
3adere). OOywaromuecs ¢ OTPAaHUYCHHBIMH BO3MOJKHOCTSIMH 3JI0POBbSl M OOydarommuecs
MHBAINUJBl OOECHEUUBAIOTCS TEYaTHBIMM M 3JIEKTPOHHBIMM 00pa3oBaTEIbHBIMH pecypcaMu
(mporpamMmbl, y4eOHBIE TIOCOOMS ISl CaMOCTOSITEBHOM paboThl W T.A.) B (QopMmax,
alalTUPOBAHHBIX K OFPAaHUYEHUSIM UX 3JI0POBbsI U BOCIIPUATHUS MH(DOPMAIIUH:

1) JUI MTHBAJIMOB U JIMIL C OFPAaHUYEHHBIMH BO3MOKHOCTSIMH 3/10POBbsI 110 3PEHHUIO:

- JUISL cJenbIX: 3aJaHus Ul BBIIIOJHEHUS HAa CEMHUHApaxX M NPAKTUUYECKUX 3aHATHUAX
odopmisoTCs penbedHO-ToueuHbIM MpudTOM bpailiis nian B Bue 31EKTPOHHOTO JIOKYMEHTA,
JOCTYITHOT'O C HOMOIIBIO KOMITBIOTEPA CO CIIEUATM3UPOBAHHBIM IPOTPAMMHBIM OOecriedeHneM
IUISL CIITBIX, TM00 3aUUTHIBAIOTCS ACCUCTEHTOM; IMCbMEHHBIE 331aHNUs BBIIOJIHAIOTCS Ha Oymare
penbedHO-TOYeuHbIM wIpudTOoM bpaiing uiam Ha KOMIBIOTEpE CO CHEIUATU3UPOBAHHBIM
IIPOrpaMMHBIM 00€CIIeUeHUEM JUIs CIETBIX JIN00 HATUKTOBBIBAIOTCS ACCUCTEHTY; 00yJYaromuMcs
JUIL BBINOJIHEHUS 3aJaHusl IPU HEOOXOJUMOCTH NPEAOCTABIAETCS KOMIUIEKT MHUChbMEHHBIX
NpUHAIEKHOCTEH 1 Oymara JJisi mMcbMa peiabeHO-ToueyHbIM mpudToM bpaiins, koMmberoTep
CO CHEIMaTU3UPOBAHHBIM POTPAMMHBIM 00ECTIEYEeHUEM ISl CIIETIBIX;

- 1Js c1adoBUAAIMX: 00ecrieunBaeTCs WHANBUAYAIbHOE PAaBHOMEPHOE OCBELICHHUE HE
MeHee 300 mrokc; oOydaromMMcs A BBINOJHEHUS 3aJaHUs INpU  HE0O0XOJUMOCTH
MIPEOCTABIISIETCS YBEIMYMBAIOIEE YCTPOMCTBO; BOSMOYKHO TAaK)Ke MCIOJIb30BaHNE COOCTBEHHBIX
YBEITMUMBAIOIINX YCTPOICTB; 3aJaHUs JUIS BBIIOJIHEHUS 337aHUN 0(QOpPMIIIOTCS yYBEIMUYCHHBIM
mpupTOM;

2) JUIs ’HBAJIUOB U JIMII C OTPaHMYEHHBIMH BO3ZMOKHOCTSIMH 3/10POBBS MO CJAYXY:

- AJisd IJIyXux U C.]'IaﬁOC.]'IbIIHaHII/IX: oOecrieunBaeTCs HaIMYKE SBYKOyCHHHBaIOmeﬁ



ammaparypel ~ KOJUIGKTMUBHOTO  TIOJB30BAaHHUS, TNPH  HEOOXOJUMOCTH  OOydaromumcs
IIPEOCTABIISIETCS  3BYKOYCWIMBAIOIIAsl — anmapaTrypa  MHAUBUAYAJIBHOIO  IOJIb30BaHUS;
IIPEJOCTABIIAIOTCS YCIYTU CYypAOIEPEBOIUNKA;

- NI CJICMOIJIYXHX JIOIIYCKaeTCs NPUCYTCTBHE ACCUCTEHTA, OKAa3bIBAIOLIEIO YCIYIH
TU(IOCYPIOTIEPEBOTYMKA (TOMUMO TPEOOBAHHIA, BBITIOTHIEMBIX COOTBETCTBEHHO IS CIICTIBIX U
TIIyXUX);

3) JUI JIML C TSKEJBIMU HapyLIEHUSIMU PeuH, TIIyXuX, cIabocCiblIaluX JEeKIUU U
CEeMHHApBbI, TPOBOIUMBIE B YCTHOH (popmMe, TPOBOAATCS B MUCbMEHHOH (opme;

4) JUIS MHBAJUOB U JIUI C OTPAaHUYEHHBIMU BO3MOKHOCTSIMH 3/10POBbSI, HMEIOIINX
HApYLIEHUs ONIOPHO-ABUIaTeJbLHOI0 anmnapara:

- s JIMI € HapyLIEHUSIMU OINOPHO-ABUIATENBHOIO ammnapara, HapymIeHUSIMU
JBUTATEIbHBIX (YHKIMI BEPXHUX KOHEYHOCTEH WJIM OTCYTCTBUEM BEpPXHHUX KOHEYHOCTEH:
MMCbMEHHBIE 33aJJaHUS BBIIOJHSIOTCS Ha KOMIIBIOTEPE CO CHELMATU3UPOBAHHBIM MPOTrPAMMHBIM
oOecriedeHHEeM WM  HAJWKTOBBIBAIOTCS  ACCHCTEHTY; BBIIIOJIHEHHWE 3aJlaHuil  (TEcToB,
KOHTPOJIBHBIX pa0oT), MIPOBOJUMbIE B TUCBMEHHOM (hopMe, MPOBOJATCS B YCTHOU opMe ImyTeM

ompoca, 6eceqpl ¢ 00yJaroIIMCs.

9. YueOHO-MeTOANYECKOEe U HHPOPMAIIMOHHOE o0ecTiedeHHe TUCHUIITIMHBI

OcHoBHas1 JuTEeparypa

1. | Texuuueckas TepMOIUHAMUKA U TETUIOTEXHHUKA [ DICKTPOHHBINA pecypc]|/ —
DJIEKTPOH. TEKCTOBBIE NaHHbIE. XanieHKo A.A., Kanunnuenko M.IO., Buciory3os
A.H.— CraBponons: CeBepo-KaBkasckuii ¢penepanbubiii yausepeurer, 2017.— 107
c.— Pexxum nmoctyna: http:// www.iprbookshop.ru/75606.html.— 3BC «IPRbooks»

2. | JlJabopaTopHBIi TPAKTUKYM IO TEPMOJUHAMUKE [ DIIEKTPOHHBIN pecypc]: yueOHoe
nocooue/ bormanos C.H., Knéukuit A.B., Mutpornos B.B., IIstakos I'.JI., ®enopos
B.H., ®unatkun B.H., lIsetkoB O.b.pexn. LisetkoB O.b., Mutpomnos B.B. .—
DnexTpoH. TekcToBble nanHbie.— CI16.: YauBepcurer U TMO, 2016.— 89 ¢.—
Pexxum noctyna: http://www.iprbookshop.ru/67246.html.— 3BC «IPRbooks»

3. | CrosnoB H.W. Teopernyeckne 0CHOBBI TEIUIOTEXHUKU (TEXHUYECKAs TEPMOAUHAMHKA
U TerioMaccoobMeH) [DneKkTpoHHbI pecypc]: yuebnoe nocobue/ Crosinos H.U.,
Cmupaos C.C., CmupHoBa A.B.— DnekTpoH. TeKCTOBbIE JaHHble.— CTaBpOMOJib:
Cesepo-KaBkasckuii (enepanbHblil yHuBepeutet, 2014.— 226 ¢.— Pexum nocryna:
http://www.iprbookshop.ru/63139.html.— 5BC «IPRbooks»

4. | Manas D.M. Texuuueckas TEIUIOTEXHHUKA [ DIEKTPOHHBIN pecypc]: yue6Hoe mocodue/
Manasa 9.M., 'onukos [I.B.— DnekTpoH. TekcToBble faHHbIe.— CapaToB:
CapatoBCKuil rOCYAapCTBEHHBIN TEXHUUYECKUI yHUBepcuTeT nMeHu 0. A. T'arapuna,
OBbC ACB, 2014.— 90 ¢.— Pexwum gocryma:
http://lwww.iprbookshop.ru/80120.html.— 3BC «IPRbooks»

5. | Aunpees B.B. Temnorexnuka [DnekTpoHHbIH pecype]: yueOHnk/ Anapees B.B.,
Jlebenes B.A., CnecusiieB b.1.— DnexTpoH. TekcToBbie nanubie.— CIIO.:
HanuonansHeli MUHEpaTbHO-CBIpheBON YHUBEpCUTET «I opHBIi», 2016.— 288 ¢.—
Pexxum noctyna: http://www.iprbookshop.ru/71706.html.— 3BC «IPRbooks»

6. | AnexcannpoB A.A. TepMoIuHAMUYECKIE OCHOBBI IIMKJIOB TEIIOYHEPTeTHUECKUX




YCTaHOBOK [ DIEKTPOHHBIN pecypc]: yaeOHoe mocodue st By30B/ AlleKcaHIpOB
A.A.— DJeKTpoH. TeKCTOBbIe nanHbie.— M.: M3narensckuii jom MOU, 2016.— 159
c.— Pexxum nocryma: http://www.iprbookshop.ru/55891.html.— DBC «IPRbooksy»

B) NPOrPaMMHOe M KOMMYHHMKAIIHOHHOE o0ecrievyeHue

1. DnexTpoHHBIA KOHCHEKT JIEKIUH U AJIEKTPOHHO-00y4aroUil KOMIUIEKC 110 AUCLHUIIIIMHE
«TexHnueckas TepMOIMHAMHUKA. [[MKIIBI TEIUIOBBIX YCTAHOBOK U IBUTaTEIIEH»

2. TecTsl A5t KOMITBIOTEPHOTO TECTUPOBAHUS CTYJCHTOB.

HNuTepHeT pecype - WWW.QStou.ru aJjiektpoHHass 6ubamoreka DBC «IPRbooksy,
“KoncyabTaHT cTyaeHTa”, “ibooks”

9.2 Metoauuyeckue yKa3aHus 1Mo ocBoeHuio jucuunanabl ([Ipunoxenne)

10. MaTepuajibHO-TEXHUYECKOE 00ecTevyeHue N CIHIMIMHBI

1 Knacc ¢ mepCOHaJIbHBIMHA KOMITBIOTEPAMU JUIS MPOBEACHUS NMPAKTUYECKUX 3aHATUU U
BUPTYAJIbHBIX JTA0OPATOPHBIX PabOT.
2. JJabopaTtopuu TEINIOTEXHUKU U TEIUIOIHEPTE€TUKU

11. lono/iHeHus1 U MI3MEHEeHHs B padoueil mporpaMme Ha y4eOHbIi 1o
JIONOJTHEHNS. U U3MEHEHHs B paboune MporpaMMbl BHOCATCS €XKETrOJHO Iepesl HauyaloM HOBOTO
yuebHoro roja no ¢opme. M3meHeHus J0KHBI 0QOPMIIATECS JOKYMEHTAJIBHO M BHOCSTCS BO
BCE YYTCHHBIE YK3EMILIAPBHI.

[Iporpamma cocraBieHa B COOTBETCTBUM ¢ [ ocCymapcTBeHHBIM 00pa30BaTEIbHBIM
CTaHIAPTOM BBICHIETO MPO(ECCHOHATBLHOTO o00pa3oBaHus 1o Hampasienno 13.04.01 —
TemnosHepreTuka M TEIUIOTEXHUKA.

Texnnuyeckas TepmoanHamMuka (Hammuue obopynosanus u TCO)

1 Jlaboparopusrit komruieke "Temnonepenaya npu kouBekiuu 1 06ayse" TITK-010-9JIP-01
(9 maGopaTopHBIX paboT)

2 YueOHo-mabopaTtopHbiii KomIieke « TernaooOMeHHUKI
(4 naGopaTopHBIX pabOTHI)

3 BupTtyanbpHbiii MporpaMMHBIi TabopaTtopHblil komiieke "Termnorexauka"
(6 mabGopaTOpHBIX paboOT)

4 BuptyaneHbiii yueOHbINH KOMILIIEKC «TenaoBbIe 371€KTPOCTaHIIUN

5 KoMmieKkT miakaToB 560x800 mm, N306paskeHne HAHECEHO HA TUIACTUKOBYIO OCHOBY TOJIMHOM 4 MM

u pazmepoM 560x800 mm. M300paskeHue odnagaeT BOMOCTOMKIMHE CBOMCTBaMU. KaXIpIif TIakaT nMeeT
AJIEMEHTBI KPEIJICHUSI K CTEHE.

5.1 | Texnuueckas TepmoauHamMuka (16 mr.)

5.2 «TerutomaccooOmen» 16 mr.

6 3JIeKTp0HHLIe IJIAKATBI JIeMOHCTpaIOHHbIE KOMITIEKCH Ha 0a3e MyIbTUMEIHUa-TIPOEKTOpa (KOMITIEKT
9NIEKTPOHHBIX IU1akaToB Ha CD, myneTuMmeaua-ipoektop BENQ, HOoyTOyK, skpaH 1,5x1,5 m):):

a. Texuuueckasi repmoauHaMuka (86 mir.)

0. Tennomaccooomen(122 mt.)
IIpe3enTanuu:

1 Tennonepegaua

2 TermoBble 1 aTOMHBIE AJIEKTPOCTAHIUU



http://www.gstou.ru/

JIBArarenu BHyTPEHHEr0 CrOPaHMs

DU3MKO-XUMHYECKHE OCHOBBI COBPEMEHHOM SHEPTEeTUKHU

DHeprocbepekeHne 1 ee polib B )KU3HU o0miecTBa (52 crnaiiio);

Meponpusitus o s3HeprodpdekruBHOCTH U 3HEprocoepexenuio (20 cnaiion);

N[O oA~ W

OCOo0eHHOCTH peann3aluy MPorpaMM HEProcOepeskeHUs 1 YHEPT €THIECKOM
2 deKTUBHOCTH 15l OFODKETHBIX opranusanuii (9cmaiiion);

oo

Ouneprobanancel TOP ux cocrosiaue n knaccudukanus (11 ciaiinos);

9 PacueTHbIil aHann3 YHEPreTUYECKUX NOTOKOB M OanaHcoB (11 ciaiioB)

IIpunoxenue

MeToauueckue YKa3aHus 1o OCBOCHUI0 TUCHHUIIIMHBI
«TexHnveckasn TeEpMOAMHAMHUKA. HI/IK.]'II)I TEIJIOBBIX YCTAHOBOK U JBUraTeei»

1. Meroanueckne yKazaHusl I O0y4alUIMXCH MO IUIAHUPOBAHUIO M
OpraHu3any BpeMeHH, He00X0AUMOro AJIsl OCBOCHUS TUCHUILIUHBI.

N3yueHne pekoMeHAyeTcs HadaThb C O3HAaKOMJIEHHs ¢ pabouell Imporpammoi
JTUCHMIUIMHBI, €€ CTPYKTYpOoll M colepaHHeM pasfesnoB (Moayieil), pOHIOM OLEHOYHBIX
CPEICTB, O3HAKOMUTHCA C Y4eOHO-METOAMYECKUM U HHQPOPMAIMOHHBIM 00OecredeHreM
JUCIUTIAHBIL.

HI/ICHI/IHHI/IHa «TGXHI/I‘-IGCKaSI TepMOHI/IHaMI/IKa. HI/IKJ'IBI TCIIJIOBBIX YCTaHOBOK nu
JBUTATEJCH» COCTOMT U3 16 CBs3aHHBIX MEXKIYy CO0OI0 TeM, OOCCIECUHBAIONINX
MOCJIEIOBATEIILHOE N3YUICHUE MaTepraa.

OO0y4enue o aucruiuinHe «TexHudeckas TepMoauHaMuKa. [[UKIIbI TEeTToBBIX
YCTaHOBOK U JIBUTATEICH»OCYIIECTBIIACTCS B CICIYIOMUX (PopMax:

1. AyautopHbIe 3aHATHS (JIEKIMH, TPAKTHYCCKIE/CEMUHAPCKUE 3aHATHS).

2. CamocrosiTenpbHass paboTa cTyneHTa (MOATOTOBKA K JICKIMSAM, HPAKTHUYECKHM/
MPAKTUYECKUM 3aHATHSAM, TecTaM/pedeparaM/mokinagam/scce, 1 UHbIM (GopMaM MTHUCbMEHHBIX
paboT, BHINMOJIHEHNE aHAJIN3a KeHCOB, MHIMBHIyaIbHAs KOHCY/IbTAIHS C IPEIOIaBaTeIIeM ).

3. NHTepakTHBHBIC (OPMBI MPOBEACHHS 3aHATHH (KOJUIOKBUYM, JICKIIHS-TUCKYCCHUS,
TPYIIIOBOE PelIeHUe Keica u Jip. GopMBbI).

VY4eOHbIii MaTepuan CTPYKTYPHPOBAH W HM3YYCHHE JUCHUIUIMHBI MPOU3BOIUTCS B
TEMATUYECKOW TOCIeA0BaTeIbHOCTH. Kax oMy HpakTHYECKOMY/ CEMHHAPCKOMY 3aHSATHIO W
CaMOCTOSITCJILBHOMY ~HM3y4YCHHIO MaTepuana MPEIIIeCTBYeT JICKIHS [0 JaHHOW TeMe.
OOyyaromuecss CaMOCTOSATENbHO MPOBOAAT MPEIBAPUTEIBHYIO IOATOTOBKY K 3aHSATHIO,
MPUHUMAIOT aKTUBHOE W TBOPYECKOE y4acTHE B OOCYXJICHUH TEOPETHYCCKHX BOIPOCOB,
pa3bope TpOOJEMHBIX CUTYyallMii W TIOMCKOB IyTed HX pemieHus. MHorue mpoOieMsl,
u3ydaemble B Kypce, HOCAT JMCKYCCHOHHBIM XapakTep, YTO MPErojaracT WHTCPAKTHBHBIN
XapakTep MPOBEACHUS 3aHATUH Ha KOHKPETHBIX MPUMEPAX.

Onucanue Nocnea0BaTeIbHOCTH ISHCTBUIN 00yJaromerocs:

[Ipu u3yyeHnn Kypca cieAyeT BHUMATENBHO CIYIIATh U KOHCIIEKTHPOBATh MaTepHall,
W3NaraeMblii Ha ayJWTOPHBIX 3aHATHUAX. [[71s ero MmoHMMaHHWS U KauyeCTBEHHOTO YCBOCHUS
pEKOMEHAyeTCsl CIeAyIoNIas MOCIeI0BaTENbHOCTh NEHCTBUI:

1. Tlocne okoHuYaHUS Y4eOHBIX 3aHATUN Ui 3aKpeIIeHHs MaTepuana MpoCMOTPETh U
00IyMaTh TEKCT JIEKIMH, MPOCIYIIAHHON CeroJHs, pa3o0paTh paccMOTpeHHbIe puMepsl (10
— 15 mMunyT).

2. Ilpy mOArOTOBKE K IIEKIMHU CIEAYIOMIETO IHS MOBTOPUTH TEKCT MpPeIblIymieit
JICKITMH, TIOlyMaTh O TOM, Kakasi MOKeT ObITh cieaytomas tema (10 - 15 munyr).

3. B Teuenue Henenu BbIOpaTh BpeMs A paOOThHI ¢ JUTEepaTypoil B Omubauoreke (1o
1

qacy).




4.1lpu MOATOTOBKE K IMPAKTHYECKOMY/ CEMHHAPCKOMY 3aHSTHIO TOBTOPUTH OCHOBHBIC IMOHSTHUS IO
TeMe, U3YYHTh NpPUMEphl. Perias KOHKPETHYIO CHUTYAlMIO, - MPEABAPUTENILHO TOHAThH, KAKOM
TEOPETHUUECKHI MaTepraj HY>KHO HCIOJb30BaTh. HaMeTUTh IUIaH pelieHHs, nomnpodoBarh Ha
€ro OCHOBE pemnTh | - 2 mpakTHUecKue cuTyaruu (1a0.padboThr).

2. Meroanyeckue yka3aHusi mo padore o0y4yaromuxcsi BO BpeMsi IpPOBeleHHS

JIEKLUA.

Jleknuu [aroT 00ydaroIIMMCS CHUCTEMAaTU3UpPOBAaHHBIE 3HAHUS [0 JUCIUILIMHE,
KOHLEHTPUPYIOT HX BHUMAaHHE Ha HauOoJIee CIIOKHBIX W BaXHBIX Bompocax. Jlekuuu
OOBIYHO W3JIAraroTCs B TPAJUIMOHHOM WIM B TpoOieMHOM cruie. [l cTyaeHTOB B
OOJIBIIMHCTBE CIy4aeB B MpoOaeMHOM ctuiie. [IpobaemMHbIi CTUIIb TO3BOJIIET CTUMYIMPOBATH
AKTUBHYIO IO3HABATEJbHYIO JESITENbHOCTh OOYYAIOIIMXCS U UX HHTEpeC K JUCLUIUIMHE,
(hopMHpOBaTh TBOPUECKOE MBIIUIEHNE, IpUOErath K MPOTHUBOIOCTABICHUSIM U CPaBHEHUSM,
nenatb 000OIIeHMs, AaKTUBU3UPOBaTb BHUMaHUE OOY4YalOIIMXCS MYTeM MOCTaHOBKH
MpOoOJIEMHBIX BOIIPOCOB, MOOLIPSTH TUCKYCCHIO.

Bo Bpems NEKIIMOHHBIX 3aHATUN PEKOMEHIYETCSl BECTU KOHCIEKTUPOBaHHE Y4eOHOTO
Marepuaina, oopamars BHUIMaHue Ha (GOPMYIUPOBKH U KaTETOPUH, PACKPBIBAIOIINE CYTh TOTO
WJIM UHOTO SIBJICHUSI, WIIM MIPOLIECCOB, BHIBOJIBI M MPAKTUUYECKHE PEKOMEHAAINH.

KoHcrnekt nexkuuu mydine MoApas/eNsTh Ha IyHKThI, cOONIIO/Ias KpacHYIO CTpOKY.
DToMy B OOJBINION cTeTeHH OyIyT COCOOCTBOBATH BOMPOCHI IJIAHA JICKIIUU, TTPEII0KCHHBIC
npenojaBatensMm. Crienyer oOpaiiaTh BHUMaHHE Ha aKIEHTBHI, BBIBOJBI, KOTOpBIE JeNaeT
IpernojaBaTesb, OTMeYass Haumbosiee BaXHbIE MOMEHTHl B JIEKIMOHHOM MaTepuasie
3aMeyaHUsIMU
«BAXHO», «XOPOLIO 3alOMHUTH» M T.M. MOXHO AenaTh 3TO U C MOMOIIBIO Pa3HOIBETHBIX
MapKepoB WUJIM py4eK, NOTYepKHUBasi TEPMUHBI U OTIPE/ICTICHHUS.

[enecoobpazHo pa3paboTaTh COOCTBEHHYIO CHCTEMY COKpaIlleHHWH, aOOpeBHaTyp H
cuMBoJioB. OJHaKO TpH JajdbHEHIIeH padoTe ¢ KOHCIEKTOM CHMBOJBI JIyYIle 3aMEHHUTh
OOBIYHBIMU CIIOBaMH JUIsl OBICTPOTO 3pUTEIHHOTO BOCIPUSITHS TEKCTA.

PaGotas Hajg KOHCHEKTOM JIEKIIHH, HEOOXOIUMO HCIOIB30BaTh HE TOJIHKO OCHOBHYIO
JTUTEpaTypy, HO U Ty JUTEPATypy, KOTOPYIO JOMOJHUTEIHHO PEKOMEH]IOBAN MPENO1aBaTENb.
NMmenno Takasi cepbe3Has, KpOIMOTIWBasg padoTa C JIEKIMOHHBIM MAaTepUaloOM IO3BOJIUT
rI1yOOKO OBJIAJIETh TEOPETUYECKUM MATEPUATIOM.

Temartuka nekuuii gaercs B paboueil mporpamme AUCHUTIIHHBIL.

3. MeTtoanueckue yKa3aHusl o0yyaroummumcs 1o NOATOTOBKE K
NPAKTHYECKUM/CEMHUHAPCKHUM 3aHATHSIM.

Ha mnpakTuyeckux/CeMHUHApCKUX 3aHSATUSX IPUBETCTBYETCS AKTUBHOE YYacTHE B
00CYKJIEHUH KOHKPETHBIX CUTYAIlHii, CHOCOOHOCTh HA OCHOBE MOJIyYE€HHBIX 3HAHUM HAXOAUTh
HaumOonee IPQPEKTUBHBIC PEIICHHs IMOCTABJICHHBIX MPOOJIEM, yYMETh HAXOIUTh IOJE3HBIN
JOTIOTHUTEIbHBIMATEepHAll IO TEMAaTHKE CEMHUHAPCKUX 3aHSITHIA.

CryneHTy peKOMEeH1yeTCs CIIeIYIOIIasi CXemMa MOArOTOBKU K CEMHUHAPCKOMY 3aHSATHIO:

1. O3HakomileHHE C TUJIAHOM [PAKTUYECKOIO/CEMHHAPCKOIO 3aHATHUSA, KOTOPBIH
OTpa)xaeT COAECpKaHUEIIPEUIOKEHHON TEMBI;

2. [IpopaboTaTh KOHCIIEKT JEKIU;

3. IlpounTaTh OCHOBHYIO U JOMOJHUTEIBHYIO JIUTEPATYPY.

B nporecce mMoAroToBKM K MPAaKTUYECKUM 3aHATHUAM, HEOOXOAMMO 0OpaTuTh ocoboe
BHMMAHHE Ha CaMOCTOSITEIIbHOE U3YYEHNE PEKOMEHI0BaHHOM uTepatypsl. [Ipu Bcel nonHoTe
KOHCIIEKTUPOBAaHUS JIEKIIMM B HEH HEBO3MOXKHO H3JIOKHMTh BECh MaTepual H3-3a JIMMHTA
ayIMTOpHbIX dYacoB. IlosToMy camocrositenbHas paboTa ¢ yd4eOHMKaMM, Y4EOHBIMH
MoCcOOUsAMH, HAY4YHOH, CIPAaBOYHON JIMTEpaTypoil, MaTepuasaMyu MEPHUOJUUECKUX HU3IAHUH U
WntepHera sBisercs HauOosiee SPQPEKTUBHBIM METOJOM HOJYYEHHUS JIOTOJIHUTEIBHBIX
3HaHUH, MO3BOJSET 3HAYMTEIBHO AaKTHBH3MPOBATH MPOIIECC OBJIAACHUS HHPOPMALUEH,
crocoOCTByeT 6oJiee rIyOOKOMY YCBOEHHIO M3y4aeMoro Marepuaina, GOpMHUpPYeT y CTYACHTOB
OTHOIIIEHHE KKOHKPETHON mpobieme. Bece HOBbIE MOHATHA MO M3y4aeMOW TeMe HEOOXOIUMO




BBIYYUTh HaM3yCTh M BHECTH B IJIOCCApHUil, KOTOPBIN 11eeCO00pa3HO BECTH C CAMOTO Hayasa
U3Y4EHHUs Kypca;

4. OTBETHTH Ha BOTIPOCHI [JIaHA MPAKTHYECKOTO/CEMUHAPCKOTO 3aHSTHS;

5. BBHITOHUTE JIOMAIITHEE 3a/1aHHE;

6. [IpopaboTaTh TeCTOBBIC 3aJaHUS U 33]a4H;

7. Ilpu 3aTpyaHeHusx chopMyIHpOBaTh BOTPOCHI K IPEIIO1aBATEIIIO.

Pesynbrar Takoi pabOTBHI JOJDKCH HPOSIBUTHCS B CIOCOOHOCTH CTYJACHTa CBOOOHO
OTBCTUTHL Ha TCOPCTUUCCKUC BOIIPOCHI IPAKTHKYyMad, BBICTylIaTb MW Y4aCTBOBATb B
KOJUIEKTUBHOM  OOCY)XJIEHHHM BOIPOCOB M3y4yaeéMOM TEMbl, IPABUJIbHO  BBIIOJIHATh
IMPAKTUYCCKUC 3aJaHHd W HHBIC 3aJaHHd, KOTOPLIC OAIOTCA B (1)OHII€ OLCHOYHBIX CpPCACTB
JTUCHUILINHEL.

3. MeToanyeckue yka3zaHusi o0y4alOIIMMCSl N0 OPraHU3aLMHM CAMOCTOSITEILHOM
padoThl.

Lenp opraHm3amuy  caMOCTOATENBHON paboTel 1o aucHumuimHe  «TexHuyeckas
TepMOAMHAMUKA. [[MKITBI TETUTOBBIX YCTAHOBOK W IBUTATENCH)» - OTO YIIIYOJICHHE U pacIlIupeHue
3HaHMN B_00JAaCTH OCHOBHBIX 3aKOHOB TE€PMOJMHAMUKHU; (hopMHpOBaHHE HAaBbIKAa U MHTEpeca K
CaMOCTOSITEIIEHOW TTO3HABATEIBHOM eI TETHHOCTH.

CamocrosTenbHas paboTa OOydYAIOIIMXCS SBISETCS BaXXHEUIITUM BHJIOM OCBOCHHS
COJICpKaHUS TUCIMILIMHBL, IOJATOTOBKH K MPAKTHYECKUM 3aHATHIM H K KOHTPOJBHOH padoTe.
Croma e OTHOCATCSI W CaMOCTOSITETIbHOE YIIyOJIeHHOE W3y4eHHE TEeM JHCIUTUINHBL
CamocrosiTensHas padoTa IPeACTaBiIsieT coO0¥ MOCTOSHHO JACHCTBYIONMIYIO CUCTEMY, OCHOBY
00pa30BaTeNIbHOTO TMpollecca M HOCUT HCCIEIOBATENbCKUI XapaKTep, YTO TMOCIYKUT B
OyayleM OCHOBaHWEM Ui HANHMCAHWS  BBIMYCKHOW  KBAIM(PUKAIMOHHON  paboTHI,
MPAKTUYECKOTO MPUMEHEHHUSI MTOJTyYeHHBIX 3HAHUH.

Opranuzanys caMOCTOSITENIbHONH pabOThl 00yJarOUIUXCsl OPUEHTUPYETCSI HAa aKTUBHBIE
METO/Ibl OBJIA/ICHUS 3HAHUSMHU, PA3BUTHE TBOPUECKUX CIIOCOOHOCTEH, Mepexol OT MOTOYHOTO
K WHIUBUIYAIU3UPOBAHHOMY OOYYEHHMIO, C Y4YeTOM MOTpeOHOCTed U BO3MOXKHOCTEH
JUYHOCTH.

[IpaBunbHast OpraHu3aiys caMOCTOSATEIbHBIX YU€OHBIX 3aHITHM, UX CUCTEMAaTUYHOCTb,
1enecoodpa3Hoe IIaHUPOBaHUE paboUero BpeMEHU MO3BOJISET CTyJCHTaM pa3BUBATh YMEHUs
Y HaBBIKM B YCBOGHUHU U CHCTEMAaTHU3allMU MPHOOpETaeMbIX 3HAHMM, 00eCieunBaTh BBICOKUI
YpOBEHb  YCIIEBA€MOCTH B  Mepuoa  OOy4deHHs, [OJY4YUTh HABBIKM  MOBBIIICHUS
podecCHOHAIBHOTO YPOBHSIL.

[ToaroToBka K MpPakTUYECKOMY 3aHSTHUIO BKIIOYAET, KpOME MPOPAOOTKU KOHCIIEKTa U
Mpe3eHTallMy  JIEKIWH, TIOUCK JUTepaTyphl (10  pPEKOMEHJOBAHHBIM  CIHUCKAM U
CaMOCTOSITENIBHO), MOATOTOBKY 3arOTOBOK ISl BBICTYIUJICHHM MO BOMPOCaM, BEIHOCUMBIM IS
OoOCYXXJIeHHsI 10 KOHKPETHOH Teme. Takue 3aroTOBKM MOTYT BKIIOYATh LUTAThl, (aKTHI,
COMOCTAaBJCHUE pA3IMYHBIX  MO3UIUH, coOcTBeHHbIe  MbIcid. Eciu  mpoOnema
3aMHTepecoBaja OOy4arolerocs, OH MOXET MOJrOTOBUTh pedepaT U BBICTYNUTh C HUM Ha
MPAKTUYECKOM 3aHATHU. [IpakTHueckoe3aHsTHe - 3TO, IPEeXk/Ie BCEro, TUCKYCCHsl, 00CyXKAeHNe
KOHKPETHOM CUTYaIliH, TO €CTh MperojaraeT yMeHHe BHUMATEIbHO CIyIIaTh YWICHOB Malloi
TPyNIbl W MOJepaTopa, a TaKXkKe CTapaThCsi BBICKA3aThb CBOE€ MHEHHE, BBICKa3bIBaTh
coOCTBEHHBIE HWIEM M TMPEAJOKEHHUS, YTOYHSATh M 3aJaBaTh BOMPOCHl KOJUIEraMm IO
00CYKICHHIO.

IIpy mOAroTOBKE K KOHTPOJBbHOM paboTe O0O0ydaroumuiics JODKEH IMOBTOPATH
NpOIIEHHBIH MaTepuans B CTPOIOM COOTBETCTBHMHM C Y4€OHOH MHporpaMMoi, HCIOJb3Ys
KOHCIIEKT JICKIIMHA U UTepaTypy, peKOMEHJ0BaHHYI0 npenojaaBateneM. [Ipu HeoOxonumocTu
MO’KHO 00paTUTHCS 32 KOHCYJIbTAllMed U METOANYECKOI MOMOIIIBIO K ITPET01aBaTellko.

CamocrosTenbHas paboTa pearu3yercs:

— HEMOCPEJICTBEHHO B IPOLIECCE AyIUTOPHBIX 3aHATUN - HA JIEKIHIX, MPAKTUYECKUX
3aHSATHSX;




— B KOHTaKkT€ C IIPENoAaBaTelieM BHE PaMOK pPACIMCAaHUS - Ha KOHCYJIbTALUAX I10
y4eOHBIM BOTIPOCaM, B X0JI€ TBOPUYECKHX KOHTAKTOB, NPH JIMKBUIAIMH 330/DKCHHOCTEH, MPH
BBITIOJTHEHUH WHMBHUyaIbHBIX 33JaHAN U T.]I.

— B OuOmmoTeke, noMa, Ha Kadeape mpH BHIOJHEHUH OOYJalOmUMCs y4eOHBIX U
MIPaKTUYECKUX 3a]a4.

Buast CPC u kputepuu o1ieHOK
(o 6ammpHO-peituaroBoi cucteme [ THTY, CPC onenuBaercs B 15 6amioB)

Pedepar
Joxnan
Occe
VYyacTtue B MEpONPUITHSIX

Tembl 151 caMOCTOSITENIbHONM pabOThl MPONMCAaHbI B padodel MporpaMMe JIUCHUIUINHBIL.
O} PeKTUBHBIM CPEJICTBOM OCYIIECTBIEHUS OOYYalOIIMMCSl CaMOCTOATEIbHOW padOThI
SBIIIETCA DJIEKTpPOHHAs HH(OPMalMOHHO-00pa3oBaTeNbHasi cpela YHUBEpCHUTETa, KOTopas
obOecrieynBaeT JOCTYN K y4eOHBIM IUIaHaM, pabouyuM MporpammaM TUCHMIUIMH (Moayiei),
MPAKTHK, K U3JAHUSAM DJIEKTPOHHBIX OMOIIMOTEYHBIX CHCTEM.

PobhRE



CocraBureib:

Jlouent kadenpsi
«TennorexHuKa ¥ rupaBIuKay

COI'TACOBAHO:

3aB. BeINycKatowei Kad.
«TennorexHuka U ruJipaBInKay

Hupekrop JIYMP
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