Tokymer HHHMGEERGERQ HA YK M BHICIIET'O OBPA30BAHMSI POCCUIICKOM ®EJEPALIMU
VHOOPMEFE SR TOCY TAPCTBEHHBIN HE®TSAHOM TEXHUWYECKHAN YHUBEPCUTET

®WNO: MuHuaes Maromep, LLlasanosuy
[lomxHocTb: PexTop

[ata nognucanus: 02.12.2023 21:35:09

YHUKanbHbI MPOrpaMMHbIA KIKOY:

uMeHHu akagemuka M.JI.

236bcc35¢c296f119d6aafdc22836b21db52dbc07971a86865a5825f9fa4304cc

Mu1JIHOHIIUKOBA

«YTBEPHIAIO»
[epaaft Bpapoickop
W.L. Taiipabexor,)

T
225

2020r.
.‘i :“i

.5

PABOYAS TNPOI'PAMMA

U CIUIIINHBI

«TEINVIOTEXHUKA»

Hanpasienue

NOoATr0OTOBKH

15.03.02 «TexHoMOrMYE€CKHE MAIIMHBI U 000PYI0BAHUEY

poduiasn

«Ob6opynoBanue HedTerazonepepadoTKI»

«MarvHbl 1 000pyI0BaHHE HEPTSIHBIX U Ta30BBIX TPOMBICIIOBY

«Mamussl 1 arrapaTtsl IMMIICBBIX ITPOU3BOICTBY»

Kpannduxkanus

bakanasp

['po3HbIii —

2020



1. Ileau 4 3a7a494 JUCUUILIHHBI

HCHBIO npenoaaBaHvsl AUCHUIIIIMHBL «TemnorexHuka» SBIIETCI OCBOCHHE OCHOBHBIX 3aKOHOB
TEPMOJMHAMUKY, HM3y4YE€HHE TEPMOJMHAMUYECKUX IPOLECCOB OOpPAaTUMBIX U  HEOoOpaTUMBIX
CTAallMUOHAPHBIX U HCCTALlMOHAPHBIX. OCHOBHEBIE TCPMOANHAMHUYCCKUC NPOLUCCChI B HACAIBHBIX T'a30B.
OcBoeHHE OCHOBHBIX 3aKOHOMEpHOCTEH TeueHHs raza B comiax u jauddyszopax H3yuenue
TCPMOANHAMHUYCCKUX [UKIOB PA3JIMYHBIX MPOHCCCOB HU CHCTCM IIPUHIUIIOB IIGfICTBHSI u
KOHCTPYKTUBHBIX OCOOCHHOCTEHl Temio- U MaporeHepaTopos, TpaHCQOPMATOPOB  TEILIOTHI,
XOJOAUIJIIbHUKOB n XOJOOUIIBbHBIX MallluH, TEII000OMEHHBIX arraparoB n yCTpOfICTB,
TEIIOMAaCCOOOMEHHBIX IMPOLIECCOB MPOUCXOMAUIMX B PA3IUYHOTO pOJa TEIUIOBBIX YCTAaHOBOK U
OTACJIbHBIX XHMMHUUYCCKHX PCAKTOPAX. OcBoeHne OCHOBHBIX 3aKOHOB TCHJIO(bI/I?;I/IKI/I n TCIIJIOTCXHUKH,
METOJIOB MOJIy4eHUsl, IPeoOpa3oBaHusl, Mepeaadyn U UCIOJIb30BAHUS TEIUIOTHI, IPUHILIUIIOB JICHCTBUS U
KOHCTPYKTUBHBIX ~OCOOCHHOCTEH TeIio- U MaporeHepaTopoB, TpaHc(hOpMaTOpOB  TEIUIOTHI,
XOJIOMMIBHUKOB W XOJNONWIBHBIX  MAIIMH, TEIUIOOOMEHHBIX  ammapaTtoB M yCTPOWCTB,
TEIIOMAaCCOOOMEHHBIX MPOIIECCOB MPOUCXOA[IINX B PA3TUYHOTO POJIa TEIUIOBBIX YCTAHOBOK, OTJCIIBHBIX
3MAHUSX M COOpYKEHHUAX. (O3HAaKOMJICHHE CTYACHTOB C OCHOBHBIMU MpoOJjeMaM TEIJIOTEXHUKU U
TEIUIOMAacCOOMEHa, ¢ TeIIOPU3NYSCKUMHU TIPOIECCaMU U TIOJATOTOBHTH CTYJEHTOB K H3yYEHUIO
CHEIKYpPCOB, PACUETy MPOEKTOB U BBHIMOJHEHUIO HHANBUAYAIBHOTO MPAKTUKYMa.

3anaueil u3ydyeHHMsl Kypca SIBISETCS TOATOTOBKAa BBICOKOKBAIM(DHUIITMPOBAHHOTO CIICIHAIIUCTA,
BJIQ/ICIOIIETO HABBIKAMU I'PaMOTHOTO PYKOBOJCTBA MPOEKTHUPOBAHUEM M JKCILTyaTalleldl COBPEMEHHOTO
MPOU3BOJICTBA, CTPOUTENHCTBA 3JaHUW U COOPYNKEHUH MPECTABIAIONMIETO COOOH COBOKYITHOCTH
TEXHOJOTMYECKMX U  TEIUIOBBIX IMPOLIECCOB M  COOTBETCTBYIOLIETO  TEXHOJIOTHYECKOIO u
TCIIJIOOHECPICTUUCCKOT' O 060py11013aH1/m. B 3ala4 U3Yy4YCHHA AUCHUIIJIMHBI BXOJUT TAKXKE: OBJIAACHHC
CTYJICHTAaMH aHATUTUYECKHX METOJIOB PELICHUS 3a]a4 TeIJIONPOBOJHOCTU MPU PANIUYHBIX TPAHUYHBIX
YCIIOBHSIX, TEOpUEH MOoa00Msi W €€ HCIOIb30BAaHUEM IS OMHCAHUSl TMPOIECCOB KOHBEKTHBHOTO
TEIUIONEPEHOCa, METOJJaMH pacueTa CI0XKHOI0 TeII000MeHa, B TOM YHCIIe TPU U3MEHEHUHU arperaTHOro
COCTOSIHMSI ~ BEILIECTBA; O3HAKOMJICHHME C YCTPOWCTBOM U  MPOIECCAMH, MPOUCXOIAIIMMU B
CBEPXTEIUIONPOBOAHBIX TEIUIONEPENAIONIUX YCTPONCTBAX - TEIUIOBBIX TpyOax, TEII000MEHHBIMU
amnmapaTtaMi, UX pacueToM, TeII0O0OMEHOM B Pa3MYHOTrO poAa peakTopax. B jeknmmoHHOM Kypce, Ha
MPAKTUYECKUX 3aHATUAX U J1a0OpaTOPHOM MPAKTUKYME MHOTO BHUMAHUS yAenseTcs (U3HUECKUM
acrekTaM TEOpPHH  TEIUIOOOMEHa, paccMaTpUBAIOTCS BAaXKHBIE M MHTEPECHBIE  MPUKIIAIHBIE
TeroGU3nUecKue 3aJauu.

2. MecTo IMCHUILIMHBI B CTPYKTYpe 00pa30BaTeibHOM MPOrpaMMbl

VYuyebHast aucuumiimHa «TemioTexHuka» OTHOCHTCA K 0a30BOM 4acTH MaTeMaTU4ecKoro u
eCTeCTBeHHOHay4YHoro mukia B ydeOHoM tutane OIl nampasnenumst  15.03.02 «Texnomorudeckue
MallluHbl U O0OpYyJOBaHME» W NPEIYyCMOTpPEHa Il H3yueHHs B ISATOM ceMecTpe. B Teoperuko-
METO/I0JIOTUYECKOM U MPAKTUYECKOM HAIIPaBJICHUU OHA TECHO CBA3aHA CO CIEAYIOIMUMH TUCIUIUIMHAMHA
yueObHoro muaHa: Marematuka, ®Pusuka, HMudopmarnka, OCHOBBI KOHCTPYHPOBAHHS MAIIUH U
annaparoB IIII, Ilpouecchl u ammapaTbl NHUILEBBIX NPOU3BOACTB, BubOpauus B mammHax, Teopus
TE€XHOJIOTMYECKOr0 MOTOKA, /lnarHoctuka paspymeHuid, /[MHamMMKa NUINEBBIX MalluH XOJIOAWJIbHAS
TeXHHKA, [[poeKTHpOBaHUE TEXHOJOTUYECKUX JTUHUM U 000pyI0BaHUS U JIp.

3. TpeGoBanusi kK pe3yjabTaraM OCBOEHUS AUCIHUIINHBI
B mpormiecce ocBoeHHs TaHHOW TUCHUTUITMHBI CTYACHT (JOPMHUPYET U IEMOHCTPUPYET CIICTYIOIIHIE
OO0IIEKYIbTYypHBIE U MTPO(eCCHOHATbHBIE KOMITETCHIINU:

—  CIoCcOOHOCTBIO K caMOOpranu3aiuu u camoodpaszosanuio (OK-7);

— TIIOHMMaHUEM CYIIHOCTH W 3HaueHHs HWHGPOpMallMd B pa3BUTHM COBPEMEHHOro OOIIeCTBa,
CIIOCOOHOCTBIO TMOJIydaTh W 00padareiBaTh HWH(DOpPMAIMIO W3 PA3TUYHBIX HCTOYHHKOB,
TOTOBHOCTBIO MHTEPHPETHPOBATH, CTPYKTYPHUPOBaTh U 0GOPMIIATH MH(OPMAIMIO B JIOCTYITHOM
st apyrux suze (OI1K-4);

— CNIOCOOHOCTBIO MPUHUMATh ydacTue B paboTax Mo pacyeTy U MPOEKTUPOBAHMIO JETalell U y3J0B
MAaIIMHOCTPOUTEIbHBIX KOHCTPYKIUI B COOTBETCTBUM C TEXHUUECKUMH 33JaHUAMU H
VICTIOJIb30BaHUEM CTaHAAPTHBIX CPEACTB aBToMaTH3aluu npoekruposanus (I1K-5);



YMEHHEM TMPUMEHSITh METOJbl KOHTPOJs KadecTBa W3AENMi u O00BEKTOB B  cdepe
npo(hecCHOHANLHOM IEATENHbHOCTH, IPOBOJAUTh aHATN3 MPUYUH HAPYIICHUH TEXHOJIOTUYECKUX
MPOIIECCOB U Pa3pabaThIBaTh MEPONIPHUATHS 10 uX npeaynpexaeauio (ITK-9);

CIOCOOHOCTBIO Y4acTBOBATh B pa0dOTax MO JOBOJKE U OCBOSHUIO TEXHOJIOTUYECKUX MPOIECCOB B
X0JIe TIOJrOTOBKH TPOU3BOJCTBA HOBOW NMPOJYKIIMHU, MTPOBEPATh KAUECTBO MOHTa)Ka W HAJIAIKU
IPH HCIBITAHUSX M CIa4e€ B OKCIUTyaTallM0 HOBBIX OOpa3loB W3JCIUN, Yy3JI0B M JeTalcu
BhITyckaemoii npoaykuuu (ITK-12);

YMEHHEM BBIOMpPATh OCHOBHBIE M BCIIOMOTATEIBHBIE MATEPUANIBI, CIIOCOOBI peallu3aluu
TEXHOJIOTHYECKUX  IPOIECCOB, MPUMEHSITh  IMPOTPECCUBHBIE  METONBI  JKCIUTyaTalluu
TEXHOJIOTUYECKOT0 000PYIOBAHUS MTPH U3rOTOBJICHUH TexHoMornueckux Mamud (I1K-15);
YMEHHEM TMPUMEHSITh METOJbl CTAHJAPTHBIX HCIBITAHWA 1O OMPEICIICHUI0  (PHU3UKO-
MEXaHUYECKUX CBOWCTB M TEXHOJOTHUECKUX TI0Ka3aTeleld WCIIONb3YeMbIX MaTepHajioB |
rotoBbix uznenuii (ITK-16).

B  pesynprare  ocBoeHuss  guciuiuiiHbl  «TemnmorexHWKa» — OOydYalONMUUCS — JOJKCH

JEMOHCTPHUPOBATH CIAEAYIOLINE Pe3yIbTaThl 00pa30BaHUS:

3HATh:

- OCHOBHbIE TEPMOJUHAMHYECKHE [TPOLIECCHI, TPOUCXOAIINE B ra3ax, Napax U UX CMECIX;

- OCHOBHBIE 3aKOHbI TEPMOAMHAMUKH, IPUHIIUIIBI TIOTYYEHHUS U UCIIOJIb30BAHNE TEIUIOTHI;

OCHOBHBIE 3aKOHBI U PACYETHbIE COOTHOLIEHUSI TEPMOJIMHAMUKH U TEIUIONEPEaayH;

- Ha3HaueHHE, COCTABBI M CBOMCTBA PabOYMX TeJl TEIUIOBBIX JIBUTATEICH U XOJOMIBHBIX MAIIHH;

- OCHOBBI OIpEAeNeHUs TEePMOJUHAMHYECKHX U TEIIOPU3NYECKUX CBOMCTB Ta30B, >KUIKOCTEH U
TBEPABIX TEJ;

- TPUHLHUIIBI paOOTHI TEIUIOAHEPTETHUECKUX U TeIIIO0OMEHHBIX YCTaHOBOK;

- 0COOEHHOCTH TEIJIOBBIX IPOLECCOB AHEPrOTEXHOJIOTMYECKOI0 U 000py10BaHUS,

- OCHOBHBIE CBOWCTBA pab0YUX Tell, MPUMEHSEMBIX B OTPACIIH;

- OCHOBHBIE 3aKOHBI MPE0OPA30BaHMS YHEPTUU U TEINIOMACCOOOMEHA;

- TEOpHIO TerIooOMeHa (Terionepeaayu, TerI00TIa4uH ); OCHOBBI COCTaBJICHHS TEIJIOBBIX 0ATaHCOB;
- IyTH UHTEHCU(UKALIUY TeTUIONepeayu.

yMeTb!

pacCUUTbIBaTb MW AHAIU3UPOBATL TCPMOAMHAMUUYCCKHUE MPOHCCChI B OSHCPIrOTCXHOJIOTHUYCCKOM

000pyI0BaHNUH;

MPUMEHSTh OCHOBHBIE 3aKOHBI U YPaBHEHHsI TEPMOIMHAMUKY I BBHITIOTHEHHSI TEXHUYECKUX PACcYETOB;

- YMCTB I10JIB30BATHCA TepMO)II/IHaMI/I‘-Ie()KI/IMI/I cXeMaMu, }II/IanaMMaMI/I, l"pa(bI/IKaMI/I nu Ta6J'H/IIIaMI/I
TerI0()U3NUECKUX CBOMCTB BEUIECTB U ra30B MPOBOJAUTH TEPMOAMHAMUYECKUN aHAIIU3 MTPOLIECCOB;

- OHpeI[eJ'IflTB TepMOHHHaMquCKYIO 3(1)(1)€KTI/IBHOCTI> IIUKJIOB TCIJIOCUJIOBBIX YCTaHOBOK;

00pabaThIBaTh pe3yNbTaThl U3MEPEHUS U TPOU3BOJUTH PACUETHI MPOIIECCOB TEIIOOOMEHA,;

- IPUMEHSTHh YPABHEHHS TEIUIOBOTO pacyeTa TEIUIOOOMEHHBIX allapaTos;

pacCuUuTbIBaTh H BI>I6I/IpaTB panOHAJIIBHBIE CHUCTCMbI TCHJ'IOCH8.6)K€HI/I$I, Hp606pa30BaHI/I5{ u

HCIIOJIB30BAHHUA DHCPIUH, palMOHAJIBHBIC CUCTCMbI OXJIAXKACHUA U TEPMOCTATUPOBAHUSA 060py)1013aHI/151,
IMPUMCHACMOI'O B OTpAaCIIN.

BJIAJETh:

- OCHOBHBIMH 3aKOHOMEPHOCTSIMU TE€UEHHUS ra3a B coruiax u auddysopax;

- METOJ/IaMH pacueTa TeIUIOBBIX PEXKUMOB CUCTEM U 000PYAOBaHMUS,

- METO/IaMU TePMOAMHAMUYECKOTO aHAIN3a YHEPTOXUMUKO-TEXHOJIOTUIECKUX CUCTEM;
- METOJaMHU COCTaBJICHUS SHEPIreTUYECKHX, IKCEPTeTHUECKUX U TETJIOBBIX OalaHCOB;

- AaHATUTUYECKON TEOPUEN TEIJIONPOBOJHOCTH;

- METOZIaMHU pacyeTa MpoIeCCOB TEIUIONepelaud U TEeIUIO0TAauH;

- YCIIOBHUSIMU OJTHO3HAYHOCTH WJIM KPACBBIMH YCIOBHSIMH ITPOIIECcca TETIIONPOBOTHOCTH.



4. O0beM IMCUMILVIMHBI M BUABI Y4e0HO# padoThI

Tadauua 1
Bcero CemecTpbl
Buj yueonoii padoTnl I —— 5 6
00 300 00 300
KonrakTHas pa6ora (Bcero) 45/1,2 | 12/0,33 | 45/1,2 | 12/0,33
B Tom unciie:
Jlexuun 15/0,9 | 6/0,17 | 15/0,9 | 6/0,17
[IpakTHyeckue 3aHsATUs 30/0,8 | 6/0,17 30/0,8 | 6/0,17
CemuHapbl
JlaboparopHbie pabOTHI
CamocrosiTesibHasi padora (Bcero) 63/1,7 96/2,7 63/1,7 96/2,7
B ToMm uncie:
KypcoBas pabota (mpoekr)
PacuetHo-rpaduueckue paboThl
UTP 21/0,6 | 24/0,7 | 21/0,6 | 24/0,7
Pedepatbr
Jloknassl
H(unu) opyeue 6uovi camocmosmenvHou
pabomul:
[ToaroroBka K 1a00pPaTOpPHBIM paboTaM
IToaroroBka K MPakKTUYECKUM 3AHSITUAM 18/0,5 36/1,0 18/0,5 36/1,0
IToaroroBka K 3a4ery 24/0,7 | 36/1,0 | 24/0,7 36/1,0
IToaroToBKa K 3K3aMEHY
Buja oTtuetHocTn 3a4eT | 3a4eT | 3a4eT | 3a4eT
Oo0masn Bcero B yacax 108 108 108 108
TPYOEMKOCTE Bcero B 3au.
AUCHHUIIMHBI eIMHHIAX 3 3 3 3

5. Conep:kanue TUCUUIINHBI

5.1 Pa3neanl JUCHHUILIMHLI M BUABI 3aHATHI




Tao6auma 2

Ne HaumeHoBaHue pasjesia Hacst Hace npaKqTiii’:Km Bcero
JIEKIIMOHHBIX J1a60PATOPHBIX
n/nm | AUCUMILIMHBI 10 ceMecTpaM - saustrmii (cetl:::gzgﬂx) 4acoB
O0P0O | 390 | OPO | 30 | OPO | 3®0 | OPO | 3O
1 OcHOBHbIE TIOHATHUS U
MIOJIOKEHHSI TEPMOIMHAMMKH. 1 5 3
Temnora u TemI0EMKOCTH rasa.
2 1 1 2
Buytpennss sneprus. Pabota.
3 [TepBblii 3aKOH TEPMOAMHAMUKH. 1 2 3
OHTanbnusl. JHTPOIHUS.
4 BTopoii 3aKk0H TepMOJIUHAMUKH. 1 2 3
Kpyrosslie mpoueccsl.
TepMonnHaMuyeckue mporecchl
S | uAcaIbHBIX Ta30B B 3aKPHITHIX 1 2 3
cUCTeMax 1 1 9
6 Huddepenunanpubie 1 9 3
ypaBHEHHUs TEPMOJMHAMUKH.
TepMmoauHaMHUUYECKHE POLECCHI
7 | B peaJbHBIX razax u mapax. 1 2 3
CaolicTBa peajbHbIX ra30B.
TepMmoauHaMuKa OTOKA.
8 | Mcreuenue u qpocceaupoBaHue 1 2 3
ra3oB U MapoB.
1 1 2
X0JIoAUIBHBIE MAIIHBI U
9 | kommnpeccopa. Llukis 1 2 3
TEIJIOCUJIOBBIX YCTAHOBOK.
10 | TemnooOmeH.
11 | TemmonpoBoaHOCTS. 1 1 2 1 3 2
12 | KOHTaKTHBIN TEIIOOOMEH.
13 | KoHnBekTHBHBIH Tenn000MeH 2 3
14 | TemmooTnaya. 1 2 1 3 5
Tennmonepenaya. CroxxHbIH
15 | rennoo6men. Maccoo6met. 1 2 3
16 OCHOBBI TEIJIOBOTO pacuera 1 2 3
TEMJI00OMEHHBIX alnapaToB.
Tennosneprernueckue
17 | ycraHoBKM M mpomblnuieHHas | 1 1 2 1 3 2
SHEpreTHKa.
KoTenbHble YCTaHOBKHU.
18 | [NapoBsie 1 ra30BBIE TYPOUHBI. 1 2 3
OCHOBBI YHEPTOTEXHOJIOT HH.
UTOro: | 15 6 30 6 45 12
5.2 Jlek1niuoHHBIE 3aHATHUS
Tabauuna 3

n/n

HaumeHoBaHue pa3jaesa
AMCUUIIMHBI

Conep:xanue pa3zjaena




3

OCHOBHBIE IOHATHUA U
TOJIOXKCHUS TEPMOIUHAMMKH.

[Ipeamer TexHuueckor TtepMoauHamMuku. [loHsTtne pabodero
Tena. BenuunHbl, onpenenstonme COCTOSHUE ra30B UX OCHOBHbBIE
napaMmeTphl. Tepmoannamuueckas cucrtema u
TEPMOJUHAMHYECKHE TapaMeTphbl cocTosiHUA. Teruiota u padbota
Kak (opMbl niepesaun SHepruu. VneanbHple ra3bl U UX OCHOBHBIE
3aKkOHbl. (OCHOBHOE ypaBHEHHUE KHUHETHYECKON TEOpHUH Ta30B.
3akonbl boitns — Mapuotra, ['eit-JIroccaka, [llapns. Cmecu
UJIeaTbHBIX Ta30B.

Temnora n TEII0EMKOCTD
raza. BHyTpeHHss dHeprusl.
Pa6ora.

TemioTa 1 TEIUIOEMKOCTH ra3a MpH MOCTOSHHOM 00bEME U
MIOCTOSIHHOM JIaBJICHUH 3aBUCUMOCTH TEIUIOEMKOCTH OT
TeMneparypsl. TermnoéMKoCTh Ta30BbIX cMecell. OnpezeneHue
BHYTpEeHHEH 3Hepruu. Pabora pacmmpenus.

IlepBblii 3aK0H
TEPMOJIMHAMHUKH.
OHTanpnus. HTPONUSI.

CyurHocTh IEpBOro 3aKOHA TEPMOJMHAMUKHU U €T0
AQHAJIMTUYECKOE BbIpaKeHUEe. DHTanbnusg. JHTponus. PV-u TS-
JUarpaMMmBbl.

Bropoii 3akoH
TepMoauHamMuKku. Kpyroseie
IIPOLIECCHI.

N3menenue coctosanus ra3oB. CyIHOCTb BTOPOrO 3aKOHA
TEPMOJMHAMUKH. TepMOIMHAMUYECKUE UKJIIbI TETIOBBIX
Mamud. [lukn KapHo. PerenepaTuBHbIN UK. DKCEprus.

TepMOI[I/IHaMI/ILIGCKI/Ie
IMpOLECChbl UACATIBHBIX I'a30B
B 3aKPBITBIX CUCTCMAX

OCHOBHBIE TEPMOJUHAMUYECKHE MPOIECCHI B ra3ax rnapax u
cMecsx. OOIme MEeTOAbI HCCIIEI0BaHUS.

N3oxopHbIit, n1300apHBIN, H30TEPMUYECKUH, a1rnabaTHbIH,
MTOJIMTPOITHBIA MPOIIECCHI.

HuddepenunanbHbie
YPaBHEHUSI TEPMOJMHAMUKH.

Juddepenunanbable ypaBHEHHUsI BHYTPEHHEH SHEPruy,
SHTPOITNH, SHTAIBITHN U TEIUIOTHI TIPH PA3THIHBIX KOMOMHAIHIX
He3aBUCHMBIX niepeMeHHbIX PV, T. Jluddepenunanbubie
YpaBHEHHSI TEINIOEMKOCTH PaboUymX Tell.

TepMonnHamMuueckue
MIPOLIECCH] B pealIbHBIX ra3ax
n napax. CoiicTBa
peaJIbHBIX ra3oB.

ITapel, ocHOBHBIE onpenenenus. BoasHoit map. [Ipoueccsr
napooOpa3zoBanus B PV- u TS- nuarpammax. OCHOBHBIC
XapaKTePUCTHKU BIKHOTO Bo3ayxa. [lonarue o6 ypaBHeHuE
Bynkanosuya-HoBukosa u boromo6osa-Maiiepa.
Brnaroconepsxanue, abCONIOTHAS 1 OTHOCUTENbHAS BIaYKHOCTb.
H-d nuarpamma Bra)xHOTO BO3/TyXa.

TepmoanHamMuka MOTOKA.
Ucteuenne u
JIPOCCENUPOBAHUE Ta30B M
MapoB.

YpaBHEHHE IEpBOro 3aKOHAa TEPMOJAMHAMMKH JUIs oToKa. Pacuer
npoliecca UCTEUEeHHUs! BOJSTHOTO Mapa ¢ moMolisio h-s auarpamm.
JleficTBUTENBHBIN NIPOLIECC UCTEUEHN ra30B U napoB. OCHOBHBIE
3aKOHOMEPHOCTH Te4YeHHs Traza B comiaax u auddysopax.
HpoccenupoBanue r1a3oB u mnapoB. llonstue o0 »>ddekre
Jxoyna-Tomcona. TepmoaMHaMHUECKHUN aHAIU3 MPOLIECCOB B
KOMIIpeccopax  Kkiaccuukamuss U OPUHLMAN  JACHCTBUS
KOMIIPECCOPOB. DKCEeprust MOTOKa paboyero Tesa.

3




X0JIOIMITBHBIC MAIIMHBI U
KOMIIPECCOopa.

L{UKJIBI TETIIOCHIIOBBIX
YCTaHOBOK.

Tepmonunamudeckas 3(PQPEeKTUBHOCTh NMKIOB. VyeanbHbie
KB [{MKITBI TOPIIHEBBIX ABHUTATENICH BHYTPEHHETO CrOPaHMS.
CpaBHMTENBHBIM aHATU3 TEPMOJMHAMUYECKUX LUKIOB. L{MKIIBI
ra30TypOMHHBIX U NapoTYpOMHHBIX ycTaHOBOK. L{ukmber Kapao n
Penkuna i1 HachllleHHOTO mapa PereHepaTUBHBIC IIHMKIIBL.
XonoaunabHbIE M KPUOTCHHBIC YCTaHOBKH. TpaHchopmaropsi
TETUIOTHI. [{uKotbr XOJIOAUIIBHBIX YCTaHOBOK u
TepMOTpaHc(HOpMaTopoB. Knaccudukarms XOJIOTMITBHBIX
YCTaHOBOK.

10

TeruiooOMeH.

Cnoco0s! iepenaun Teriotsl OCHOBHBIC MOHSATHS M ONPEACIICHHS
Teopun Terooomena. CriocoObl nmepeaayn TernoThl. CIIOKHBINA
TerwiooOMeH. KauecTBeHHBIC XapaKTepUCTHKU TepeHoca
TCIIJIOTHI.

11

TennonpoBoOIHOCTS.

3akoH Dypse. Koaddunment TEIUIONPOBOHOCTH.
TermnonpoBOAHOCT,  OJAHOCIOWHOW, MHOTOCIOWHOM, TIOCKOM
MWIMHIPAYECKOH M cPeprudecKoil CTEHOK TpPU IMOTPAHUIHBIX
ycnoBusix 1 poma OxjaxaeHue, HarpeBaHUE HEOTPAHHUYEHHOM
IUTACTHHBI, IWJIMHApPA W 1Iapa MpU I'PaHUYHBIX ycioBuax 1,2,3
pona.

12

KoHTakTHBIH TEMIO00MEH.

Ocob0eHHOCTH nepeaayn TCIJIOTHI IIPU B3AUMHOM KOHTAKTC JIBYX
TCII. KonTakTHOC TECPMHYCCKOC COITPOTUBJICHHC.
HCCTaI_II/IOHapHHﬁ IMpoIeCC TCIIOIPOBOJHOCTH.

13

KoHBEeKTHUBHBIN TEII000MEH

OcCHOBHOM 3aKOH KOHBEKTHBHOI'O TEIJIOOOMEHA. Y paBHEHHE
Herotona-Puxmana. Koag¢unuent tennoornauu.
Huddepennmansapie ypaBHeHus Teruiooomena: HaBre-Crokca -
ypaBHEHHE ABMKEHUS Bs3KOM xunkoctu, dypwre — Kupxroddoa-
ypaBHEHHE TETUIONPOBOIHOCTH /IS IIOTOKA ABFIKYIICHCS
KUJAKOCTH. OCHOBBI TeOpUH 10J1001s1. OCHOBBI TEOPHH MOI00US.
[TonsTHE 0 MeTOe aHaIM3a PAa3MEPHOCTENH TEOPUH MOJ00HS.
Kpurepuanbasle ypaBHeHUs. PU3NUECKUI CMBICT OCHOBHBIX
KpUTEPUEB MOA00MUSL.

14

TemnooTnaua.

Temioota4ya npy BEIHYKJIECHHOM JBUKEHUU HKUIKOCTH.
Koadduunents! rermnoornauun. TemiooTaaya npu eCTeCTBEHHON
KOHBeKIIMU. TemnooTaaya npyu M3MEHEHNUHU arperarHoro
COCTOSIHUS BelecTBa. TemnooOMeH npu KOHJEHCAIH MTapoB.
TennoBoi MoTok. IIMOTHOCTE TEMIOBOrO MOTOKA.

TennmooOmen uznyueHueM. TernoBoii 6anaHc TydHCTOro
terrooOMeHa. 3akoH Credana-bonbimana. AGCOTIOTHO YepHOE
Teso. TemnooOMeH U3TydeHHEeM CUCTEMBI Tell B aOCOIIOTHO
IIPO3PavYHOM Cperie.

15

Tennonepenaua.  CrloXHbBIN
TertooOMeH. MaccooOMeH.

Tennonepenaya MeXTy IBYMsI )KUJIKOCTSIMH Yepe3
pa3leNsIoNIyIO X CTeHKY. Temtonepenaya yepes MmiocKyto,
MATUHAPUYECKYI0, cheprueckyro u OpeOpEeHHYIO0 CTEHKH.
Koaddurment remnonepenaun. TernoBas uzomsius. OCHOBBI
MaccooOMeHa




16 OCHOBBI TEIIOBOTO pacuera | TuIbI TEINIOOOMEHHBIX arnmapaToB. PacueTHsie ypaBHeHUs. Buas
TEINIOOOMEHHBIX allaparoB. | TEIUIOBOIO pacyera.
Buapl cxuraeMoro TOIJIMBA W €ro XapakTEepUCTUKU. TBepaoe
Tennosneprernueckue .
KHMJIKOE M Ta3000pa3HOE TOIMJIMBO. OJIEMEHTApHBI COCTaB
YCTaHOBKH M NIPOMBIIICHHAs
17 ToruMBa. Teruiora cropanus. Y ciioBHOE TOIIUBO. [IpuBeneHnsle
JHEPreTHKA.
xapakrepuctuku.  Knaccupukanus — torumuB.  [IpoGuiemsl
HSKOHOMHHU.
ITapoBo# KOTEN U €ro OCHOBHBIE 3J1eMEHTHI. [[0BEpXHOCTH
KorenpHbIE YCTaHOBKH. Harpesa napoBoro kotia. TermoBoi 6ananc koraa. KI1/] kotna.
18 ITapoBble 1 razoBele TexHonornueckas cxema KOTeNbHON ycTaHOBKU. [IpuMenenne
TypOuHBI. OCHOBBI TEIUIOTHI B OTpaciu. Bo3oOHOBIsIeMbIe 1 HEBO30OHOBIISIEMbIE
9HEPrOTEXHOJIOTUH. UCTOYHUKHU 3Hepruu. OCHOBBI 3HeprocoepexeHus. Bropuunsle
sHEepreTuyeckue pecypcbl. OCHOBBI SHEPrOTEXHOJIOTUH.

JleKIMOHHBIE 3aHATHUS ITPOBOAATCS B (popMe JEKIM ¢ NCTIOIH30BAHNUEM JIEMOHCTPALMOHHBIX CIIAH/IOB,
IpPE3eHTalMi M BHJEOPOJMKOB, IPHUMEHSIOTCS HUHPOPMALMOHHbIE TexHojoruu. IIpoBoantcs
JEMOHCTpALMsl KOHCTPYKLHUH 3JIEMEHTOB CUCTEM, cXeM. llepedeHbp neMoOHCTpupyemMoro marepuana u
camu Matepuanbl mnpexacraBieHsl B @OCax. IlpenycMmarpuBaeTcsi CaMOCTOSITENIBHOE BBINOJIHEHHUE
OTJIENIbHBIX MIUTIOCTPALIUI B pa31aTOYHOM MaTepuase.

5.3 JIaGopaTopHble 3aHATHSL (HE IPEIYCMOTPCHBI)

5.4 TlpakTHyeckmne (CeMUHAPCKHE) 3AHATHUS

Taoauua 4

Ne HaumeHoBaHHe pa3zjeia

wn HCIMIUIHHbI Conep:xanue pa3esa

ITepBbIii 3aK0H

1 | TepMOAMHAMUKH.
OHTadbIMsl. DHTPOINHUSL.
2 | TepmoaumHaMu4eckue Onpenenenye napaMeTpoB BJIAXKHOIO BO3/IyXa
IIPOLIECCHI B PEATIBHBIX
3 | rasax u napax. CsolictBa | MccnenoBanue mporecca HCTEYCHUS U3 CY)KUBAIOIIETOCS COTIIa
pEeaJIbHBIX ra30B.

[IepBblil 3aKOH TEPMOAVMHAMUKH B IPUMEHEHUH K PEIICHUIO
OJIHOM M3 TEXHUYECKHX 3a1ad

Omnpenenenne ko3P puIMeHTa TEMIOMPOBOIHOCTH

4 | TemnonpoBogHOCTS.
TEIUIOU3OJISIIIMOHHOTO MaTepuaa (MeTo 1 UIHHIPHIECKOTO CJI0s)

KoHBeKTHBHBIH Omnpenenenne koddpuimeHTa TeII00TAaYH MPU CBOOOTHOMN
TenI000MeH KOHBEKITUH (METO/ CTPYHBI)

HccnegoBanme IMponeccoB TEII000MEHa Ha TFOpHU30HTAIIBHOM

6 | Temwroornaua.
TpyOOIIpOBOIE

I[IpakTuyeckue (JadopaTopHble) 3aHATHS TPOBOAATCS C  HCIOJIB30BAHHEM  HEOOXOIMMBIX
TEXHUUYECKUX U MH(POPMAIIMOHHBIX MAaTEpUAIOB: TMOJATOTOBICHHBIE B BUAE TaONuUIl, rpaduKoB, CXeM,
MPUHIIUITAATBHBIX TEXHOJIOTHYECKUX cxeM U T.1. CTyaeHTam mepenaeTcs MaTepHual Ha dJIEKTPOHHOM
HocuTese. MaTepuabl IepealoTcs CTyJeHTaM Ha Kadenpe unu B OuOInoTeKe B 3IeKTPOHHOM Buze. Ha
7a00paTOPHBIX 3aHATHUAX MaTepHallbl MPEJAOCTABISIIOTCS METOJAMYECKHM T0cOOMeM, B KOTOPOM
U3II0’KEHBI TEOPETUYECKUE ACTIEKThI M3y4aeMOM TEMBI, MPEJCTABICHbI CXeMa YCTAaHOBKH HEOOXOIMMBbIE
rpaduku pacuetHbie (opmynsl. JlabopatopHas paboTa  BBITIOJHIETCS Ha CICIHATM3UPOBAHHBIX
cepTU(UIIMPOBAHHBIX CTEHAAX, a TaK)K€ Ha OCHOBE pPa3padOTaHHOW KOMITBIOTEPHOW MPOTpPaMMbI B
BUPTYaJIbHOU (opMe.



6. CamocrosiTesibHasi paboTa CTYJA€HTOB IO JMCLHHUIJIHHE

CamocrosiTesibHasg padoTa BKIIOYACT MOATOTOBKY K IPAKTHMYECKHM 3aHATHSIM, KOHTPOJIbHBIM
pabotaMm, BbImonHeHUe pacuetHoro 3anaHuss UTP B nmuceMeHHO# ¢opme, MOATOTOBKY K 3a4eTy WIH
JK3aMEHY.

CamocrosiTenbHas paboTa BBINOJIHSACTCS Takke B BUAE pedepaTa, AOKJIANA WIN NPE3CHTALUU
CTYJCHTOM II0 HMJKE IPEICTaBICHHBIM TeMaM. BIOCIeACTBMM CTYyNEHTBHI NPEACTABISAIOT JUIS 3aIUThI
cBOM palOThl, B MPOLIECCE OLEHMBAHUS IMPOHCXOAUT OOCYyXJIeHHE paboThl, a Tarke OJNHUI[ Ompoc
CTYyJEHTA.

[Ipyn >TOM HCHOJIHUTENH MOXKET BBIOpaThb TEMYy U3 IPENJIOKEHHOW TeMaTUKH. B oTAenbHBIX
cllydasix TeMa MOKeT ObITh N30paHa CTYJJEeHTOM BHE TEMAaTHYECKOI0 CIIUCKa pedepaToB.

[Ipu moaroroBke pedepata CTYASHTY MPEABAPUTEIBHO CIEAyeT M0A00paTh pa3IuYHbIC
JUTEpaTypHbIC, ICPUOAUYECKUE, HOPMATUBHBIC U JAPYTrUe UCTOYHMKU M MAaTE€pPHAJIbl, CHCTEMATU3UPYS U
0000111351 IPY ATOM HY)KHYIO HH(POPMAIIHIO IO TEME.

BOHPOCLI AJI CAMOCTOATEC/IBHOI'O M3YYCHU ST

Ne
u/n TeMbl 1J151 CAMOCTOSITEJILHOTO U3YUeHHS
1 WneanbHble ra3bl 1 UX OCHOBHBIE 3aKOHBI. OCHOBHOE YpaBHEHHE KUHETHUUYECKOM Teopuu

ra3oB. 3akoHbl boiins — Mapuorra, ['eit-JIroccaka, Hlapas. Cmecu ujieanbHbIX ra3oB.

2 Ternora u TEMIOEMKOCTD rasa IIpU ITOCTOAHHOM 00BEME U MMOCTOSIHHOM JaBJICHHUHN

JleficTBUTENBHBIN MPOIIECC UCTCUCHHS Ta30B U MapoB. OCHOBHBIE 3aKOHOMEPHOCTH TEUCHUS
raza B coruiax u auddysopax. JlpoccennupoBanue ra3oB U Napos.

X0JI0AUIIbHBIE U KPUOTE€HHbIE YCTaHOBKU. TpaHchopmaropsl TermaoThl. [{ukibl
4 | XonmoIUIBHBIX YCTAHOBOK U TepMOTpaHchopmaTopoB. Kimaccuduxarius XonoauabHbIX
YCTaHOBOK

5 Crioco05b1 nepcaadun TCIJIOThI OCHOBHBIE TTOHATHA U ONpCACIICHUA TCOPUH Term10o0MeHa.

OcobeHHOCTH nepeaadyur TCIJIOThI IPHU B3aMMHOM KOHTAKTC ABYX TCJI. KonTakTHOE
TCPMHUICCKOC COIIPOTHUBJICHUC.

OcHoBbl Teopuu nogo6usi. OcHoBbI Teopuu nonodus. [Tonstue o merone aHanusa
7 | paamepHocTelt Teopun noaoous. Kpurepuanabuble ypaBHeHHs. PU3MUECKUI CMBICT OCHOBHBIX
KpUTEPUEB NMOA00MSI.

Tennoobmen uznyuenueM. TernmoBoit OanmaHc JIyducToro Teriooomena. 3akon Credana-
8 | bonbimana. AGCOMIOTHO yepHoe Teno. TenaooO0MeH U3J1ydeHHEeM CUCTEMBI Tell B a0COTIOTHO
IIPO3pavyHOM Cpesie.

Koaddunment rennonepenaun. TernoBas n3omsius. TUTBI TEIIOOOMEHHBIX allapaTos,
KUISITUIBHUKOB U TToorpeBaTesieil. OCHOBBI TEIMJIOBOTO pacyeTa TeIIO0OMEHHBIX arapaTosB.

Tennora cropanus. YciaoBHoe TorauBo. [IpuBenennsle xapakrepuctuku. Kiaccuduxanms
ToruuB. [TpoGiieMbl 5KOHOMUH.

10

11 | OcHoBBI MaccooOMeEHA

[IpumeneHnue TemnoThl B oTpaciu. Bo3oOHOBIsIeMble 1 HEBO30OHOBIIIEMbIE HICTOYHUKHI
12 | suepruun. OcHoBBI 3HEprocoepexenus. Bropuunslie sHeprernueckue pecypcbl. OCHOBBI
SHEProTEXHOJIOTHH.

6.3 TemaTuka pedepaToB
1. TexHuueckass TepMOJMHAMHKA KaK TEOpETHUYECKass OCHOBAa CHUCTEM  HHeproodecredyeHus
(TemoToil, 3nekTposHeprueil U xonoaom). IloHATHS O TEpPMOAMHAMUYECKUX CHCTEMax, MapaMeTpax
COCTOSIHUSI, PABHOBECHBIX 1 HEPAaBHOBECHBIX IIPOLIECCaX.
2. OnpeneneHne MOHATHM TEPMOJUHAMUYECKONW CHCTEMBI M OKpyXaromed cpenbl. OyHKIHH
COCTOSIHUSA M (PYHKITMH ITpoIiecca.

3. YpaBHeHHE COCTOSIHMS HJealbHBIX ra3oB. Tepmuueckue KO3P(UUIUEHTHI U COOTHOIIEHHE
Mexny HuMU. IlepBblli 3aKOH TEPMOJMHAMMKHM KAaK 3aKOH COXPAaHEHUS U INPEBpAlllEHUs DHEPruu.
Temota u pabota - ¢popMmbl nepefaun sHepruu. [IpUHIMI SKBUBAJIEHTHOCTH TeIJIa U MEXaHUYECKOH
paboThI.



4. ®opMyIMpPOBKM NEPBOIO 3aKOHA TEPMOJMHAMHMKH. BHYTpEHHsS SHEprusi U €€ CBOICTBa.
OHTAJIBIINY U €€ CBOMCTBA.

5. Buapl paboT TepMOMEXaHMYECKOW CHCTEMBl M CBS3b MeXAy HuUMHU. [lepBblii 3akoH
TEPMOJMHAMUKH JUIsI CTALIMOHAPHOTO TOTOKA MACCBI.

6. OmpeneneHue u300apHOW M HM30XOPHOM TEIJIOEMKOCTEH, BBIBOJ ypaBHEHHUsS [UISI HX
cootHouleHus. OnpezaesieHne TEIIoeMKOCTU. Pa3zmepHocTh TernoemMkocTeil. COOTHOLIEHUE MacCOBOM,
MOJILHOM 1 00bEMHOM TEII0EMKOCTEH. TerIoeMKOCTh HIeaTbHBIX Ta30B. Y paBHEHUE Maiiepa.

7. MonexkynsapHO-KHHETHUYECKasi TEOpUsl TEINIOEMKOCTH Ta30B. 3aBUCUMOCTb TEIUIOEMKOCTH
UcaNbHOTO raza oT TemmepaTypsl. Dopmyna DiHIITEHHA [UIsi pacdera KoJIeOATeIbHBIX CTENeHEH
cBOOOEL.

8. BHyTpeHHsIsl SHEpTUs U SHTAIBINS HICAIBHOTO Ta3a. TabmuIsl TepMOAMHAMUYECKUX CBOWCTB
uJeanbHbIX Ta30B. OCHOBHBIE MPOLECCH UJI€ATIbHBIX Fa30B.

9. BBIBOJI COOTHOIICHHI /I OTHOCUTEIBHBIX 00BEMOB U JIaBJICHHU Ul aAnadaTHOTO mpoliecca ¢
Y4E€TOM 3aBUCUMOCTH TEIUIOEMKOCTH OT TEMIIEPATYPBHI.

10. IlonstTe 006 oOpaTMMBIX M HEOOpaTHMBIX mpoleccax. Bropoe Hawaso TEpMOIWHAMHKH.
DopMyIHPOBKHU U aHAIUTHYECKOE BbhIpaxkeHue. Muterpan Knaysuyca.

11. Onpenenenue s3uTponuu. BeiBoa popmyiiel s pacuera U3MEHEHHUs SHTPOIIMU B IIpoLeccax
¢ uaeansubiMu razamu. KIIJ[ npsimoro nukna KapHo M TeopeTH4ecKHil XOIOAUIBHBINA KO3(hdULIMEHT
uukia Kapao.

12. IlepBas u BTOpas Teopembl Kapno. V3meHeHuwe sHTponuud B HEOOpPATHMBIX MpPOIECCAX.
OHTPONUNHBIM METOJ| TEPMOJAMHAMUYECKOTO aHajM3a JJs Ipoliecca TEIulooOMeHa B KOHJIEHCATOpe
IITY.

13. HM3meHeHue HSHTponuMM B  HeoOpaTMMbIX  Ipoleccax. ODHTPONUMHBIA  METOJ
TEPMOJMHAMHYECKOT 0 aHalli3a JIsl IPOLIECCOB paciIupeHus (B TypOuHe) U cxaThs (B KOMIIpeccope).

14. T,S - nuarpamma u ee cBoiictBa. Tepmoannamuueckue mukisl B T,S - nuarpamme. [lonstue o
CpPEeIHEHHTETpalbHOM TeMIIepaType MOABOAA U OTBOJA TEILJIOTHI.

15. Bo3pacranue SHTPONHUHU HM30JIMPOBAHHOW cuUcTeMbl. CBOMCTBA SHTPONHUHU. AHAIUTHYECKOE
BBIPKEHHE BTOPOTO 3aKOHA TEPMOJANHAMUKH.

16. Cmecu wmneanbHbIX Ta3oB. OcHoBHBIE ompeneneHus. CrocoObl 3aaHMsi COCTaBa CMECH.
VYpaBHenue cocrosHus Knaneiipona-MeHaeneesa Ui cMeCH UI€albHBIX Ta30B.

17. Pacder TepMOJMHAMUYECKUX CBOMCTB HJCAIbHBIX Ta30B IO CBONCTBAM KOMIIOHEHTOB.
OHTpOINHUs CMECH UI€AIbHBIX [a30B.

18. Cmecu peanbHbIX Ta30B. Kanopuueckue s¢dextsl cmemenus. Onpenenenne KaJopuaecKux
3¢ (dexToB cMemeHus 10 00beMHOMY APPEKTY CMEILICHHS.

19. ®azoBoe paBHOBecwe u (Ha3oBbIe Mepexonbl. ArperartHble coctosHus. PaszoBas p,T -
muarpamma. [Ipasuno ¢a3 ['m66ca. [Tonnsie TS, PV u PT nuarpammsel 1ist HOpMaabHBIX BEIIECTB.

20. TemnmnoBsie 3dexThl XxuMuueckux peakmuii. 3akoH ['ecca u ero cneactBus. COOTHOIICHHE
MEXy U30XOPHBIM U U300apHBIM 3 (heKTaMu peakiuu.

21. Koncranrta paBHOBecusa. 3akoH neictByrommux macc. [Ipunmun Jle Illarense — bpayna.
AHaJIMTHYECKOE BhIpa)KEHUE BTOPOT0O Hayajia TEPMOAUHAMUKY JUIsI HEOOPAaTUMBIX XMMUYECKHX PEaKIUi.

22. XUMHYECKOE PAaBHOBECHE U 3aKOH JCHCTBYIONIUX Macc. BripakeHne 3aBUCHUMOCTH KOHCTAHThI
paBHOBecHsI OT Temneparypbl. BeiBoa ypaBaenus Bant-I'ogda.

23. Onpenenenre TemioBoro 3pdexra XUMUYECKOW peakIuy MPHU YCIOBUSX, OTIMYAIOLIUXCS OT
CTaH/IapTHBIX.

24. Xapaktepuctudeckue (YHKIHH 7 3aKPBITOM TEPMOJAMHAMHUYECKON CHCTEMBI W BBIBOJ
COOTHOIIEHMI MakcBea.

25. TemoBas Teopema Hepncra. I'mnore3a [lnmanka. Tperwil 3aKOH TEPMOJMHAMHUKH M €rO
cieactBus. OnpezeneHue 3HaueHHs] aOCOJMIOTHOM BEIMYMHBI SHTPONUM HAa OCHOBE KaJlOPHUECKUX
JTAaHHBIX.

26. PerenepatuBubie nukibsl [ITY mpu MOCTOSITHHOM KOJHYECTBE pabOTaOLIEro Teia W MIpu
oTOOpax mapa Ha pereHepalmio.

27. Y nenbHble pacxo/ bl napa u TeriaoTel B [ITY.

28. TepMOAMHAMHYECKUE OCHOBBI TETUIO(PHUKAINH.

29. Oco0eHHOCTH LIUKJIOB aTOMHBIX 3JI€KTPOCTAHIIMM C MTapOBbIM, Ta30BBIM U APYTUMHU pabounMu
TEJIaMH.



30. Lluxnsl nOpIIHEBBIX ABUTaTeNeil BHyTpeHHero cropanus ([IBC).

31. O1eHka TEpMOAMHAMHYECKOTO COBEpIIeHCTBA IMKIIOB JIBC.

32. MeTo1bl OBBILLIEHUS TETIOBOM 3koHOMHUYHOCTH ['TY.

33. Huxaer I'TY ¢ perenepanuei.

34. KomOunupoBanubele mnapora3zoBbie 1ukiael (IITY). TII'Y ¢ KY, ¢ BII, c¢ HIIT,

I10J1y3aBUCHUMBIC.

35. O6patnsiit nukn Kapro. XonoaunsHbiil K03()HUITHEHT.
36. Koaddumuent tpanchopmanuu Ttemiorel. CxemMa M LUK BO3AYIIHOW XOJIOAMJIBHOW

YCTaHOBKH.

37. TemnepatypHoe nojie. U3oTepmuyeckas mOBEPXHOCTb.

38. TennonpoBOoJHOCTb IPU CTALMOHAPHBIX YCIOBUSIX.

39. TemnoBast IPOBOUMOCTb CTEHKHU. TeroBoe TepMUIECKOE COMPOTUBIICHHUE.
40. Ilepenaya TemIIOTHI Yepe3 LIAPOBYIO CTEHKY.

6.4 YueOHO-MeTOAMYECKOE O0ecTIeYeHHe IS CAMOCTOATEIbLHON padoThI:

1.

Annpees B.B. Terorexanka [ DnekTporHbId pecypc]: yueonux/ Auapees B.B., Jle6enes B.A.,
CnecuBneB b.M1.— DnektpoH. TekctoBbie nanHbie.— CI10.: HanuoHanbHbBI MUHEpaIbHO-
celppeBoii  yHuBepcuter  «lopHeni», 2016.— 288 c—  Pexum  jmocryna:
http://www.iprbookshop.ru/71706.html.— 3BC «IPRbooks»

TexHuyeckass TEpMOAMHAMHKA W TEIUIOTEXHHWKA [DJICKTPOHHBIA pecypc]/ — DIJIEeKTpoH.
TeKcToBble AaHHbIe. XameHko A.A., Kanuanuenko M.IO., Bucnoryzos A.H.— CraBpomno:is:
Cesepo-KaBkasckuii denepanbubiii  yausepcuter, 2017.— 107 c— Pexum npocryna:

http://www.iprbookshop.ru/75606.html.— DBC «IPRbooks»

JlonmosiHUTEILHAS JIUTEpaTypa:

Manast .M. Texnuueckas TEMJIOTEXHUKA [DIEKTPOHHBIA pecypc]: yueOHoe mocobue/ Manas
O.M., TomukoB J[.B.— OunektpoH. TekcroBele naHHble.— CapatoB: CaparoBckuid
rOCYJapCTBeHHBIN TexHuueckuit yauepcurer nmeHu H0.A. INarapuna, O96C ACB, 2014.— 90
c.— Pexxum noctyna: http:// www.iprbookshop.ru/80120.html.— 3B5C «IPRbooks»

CrossnoB H.U. Teopernueckue OCHOBBI TEIUIOTEXHUKH (TE€XHHYECKas TEPMOJMHAMUKA U
TEIIOMAaccO0OMeH) [ DIeKTpoHHBIH pecypc]: yuebnoe nocodbue/ CrosnoB H.U., Cmupnos C.C.,
CmupHoBa A.B.— DOnektpoH. TekcToBble naHHble.— CraBponoib: Ceepo-KaBkazckuii
benepanbHbII YHHUBEPCUTET, 2014.— 226 c— Pexum JocTyna:
http://www.iprbookshop.ru/63139.html.— 3BC «IPRbooks»

Heptorun B.B. TemomaccooOmen [DnekTpoHHbIH pecypc]: yueGHoe nmocobue/ [deprorun B.B.,

Bacuibes B.®., VYmsmeBa B.M.— DOnektpon. tekctoBeie manable.— CII16.: Cankr-
[leTepOyprckuil rocynapcTBEHHBIH apXUTEKTYpHO-CTPOHUTENbHBIN yHHBepcuteT, ObC ACB,
2016.— 244 c— Pexum gocryma: http://www.iprbookshop.ru/74378.html.— 3BC
«IPRbooks»

Mpakua A.H. Pacuer TemiosHEpreTMyeckux YCTaHOBOK IPOMBIIIIEHHBIX MPEANPUATAN
[OnexTpoHHbIH pecypc]: mpakTukym/ MpakuHn A.H.— DnekTpoH. TEKCTOBbIE JaHHbIE.—
CaparoB: CapaToBCKHil TOCYITapCTBEHHBIN TeXHUYEeCKHil yHuBepcuTeT uMenu FO.A. I"arapuna,
3BC ACB, 2015.— 24 c.— Pexum nocryna: http://www.iprbookshop.ru/76510.html.— 3BC
«IPRbooks»

7. OueHo4YHbIe CpeacTBa



7. 1 Bonipochbl K IepBOii py0e:KHOM aTTeCTAINN

1. Lenu u 3agaun TepMoauHamMuKu. [IoHsATHE TEPMOIMHAMUYECKONW CUCTEMBI.

2. V3onupoBaHHasi 1 HEW30JIMPOBAaHHAsI TEPMOAMHAMHUYECKUE CUCTEMBbl. PABHOBECHBIE U HEPAaBHOBECHBIE
CUCTEMBI.

3. TepMmouHaMHUYeCKHE TTapaMETPbl COCTOSIHUS. Y IeNIbHBIA 00beM, INIOTHOCTD, AAaBICHHUE, TeMIIepaTypa
(abcomoTHas TepMoaMHAMUYecKas mkana remiepatyp (KensBuna, Llenbcus).

4. YpaBHeHHE COCTOSIHUA. Y paBHEHHUE COCTOSHUS UJICANIbHBIX [a30B.

5. 3akonbl uaeanbHbIX razoB (boitnsa-Mapuotra, I'eit-Jlroccaka, Illapns). OO0beanHeHHOE YypaBHEHUE
MenneneeBa-Kianeiipona.

6. YpaBHEHUE COCTOSIHUS peabHbIX [a30B.

7. Cmecu uaeallbHbIX Ta30B. /laBieHne cMecH ra3os.

8. CocraB cMecu razoB. BripaxkeHue MacCOBBIX J10JIel KOMITOHEHTA.

9. BelpaxkeHHe OOBEMHBIX JOJEH KOMIOHEHTOB cMecd. [lapumanbHplii 00beM cMmecu. 3akoH Amara.
Omnpenenenue yaensHOro 00beMa CMECH.

10. OmnpezneneHue Tra30BOMl IOCTOSIHHOM CMeCHM IO HW3BECTHBIM MacCOBbIM JoisaM. Kaxymascs
MOJIEKYJISIpHAsi Macca CMECH I'a30B.

11. I'a3oBas nocrossHHas. PopMyIIbl ONpeeIeHHS.

12. TennoeMKoCTh Ta30B. 3aBUCUMOCTh TEIJIOEMKOCTH OT TEMIIEPATYPBHI.

13. MaccoBas, MoJibHast 1 00bEMHasl TEINIOEMKOCTU. Y paBHeHHEe Maiiepa.

14. Tepmoaunamuueckuii npouecc. [lonarue penakcanuu.

15. IlepBblii 3aK0H TEPMOJUHAMUKU. BHYTpEHHSS SHEPIUsl CUCTEMBI.

16. O0parumble 1 HeoOpaTUMBbIE IIpoLecchl. PadoTa.

17. AHaJIMTUYECKOE BBIPA)KEHUE NEPBOI0 3aKOHA TEPMOIMHAMUKH.

18. BTopoii 3aK0H TepMOAMHAMUKH.

19. Huxn Kapno. Tepmuueckuii KITJI.

20. TepmoiuHAMUYECKHE MTPOLIECCHI UJI€ANBHBIX Ta30B (M30XOPHBINA, N300apHBINA, H30TEPMUUECKH,
a71abaTHBINA, TOJIUTPOIHBIN) METO UCCIIE0BAHUS ITPOLIECCOB.

Buser Ne 1 k mepBoit pyOexxHoi artectanuu (TexHHUeckas TEIIOTEXHHUKA)

I Artrecranug Jlucinmuinga «TenioTrexHuka»

Buaer Ne 1

1. Ilonstue TepMOHHHaMquCKOﬁ CHUCTCMBI. I/I3OJ'II/IpOBaHHa}I 1 HCU3O0JIMPOBAHHBIC
TEPMOAUHAMHUYCCKUC CUCTCMBI. TepMO,Z[I/IHaMI/IquKI/Ie napaMeTpbl COCTOAHUA

2. | Temmeparypa. AGCONIOTHAS TepMoIUHaMHUYecKas mkana remmepatyp (KeasBuna,
Henbcust). ManoMerpuueckoe nasieHue. [Ipudbopsl A u3MepeHus AaBleHuUs.

3. | Tepmomuaamuyeckuit iporiecc. [ToHsITHE penakcamuy.

4. | IlepBblif 3aKOH TEPMOJAUHAMUKHN. BHYTpEHHS SHEPIUs CUCTEMBI.

3aB. kadeapoi

«TemmoTexHuKa ¥ TUAPABINKA», JOLEHT P.A-B. Typnyes

7.2. Bonpockl KO BTOPOH PV0EKHONW aTTeCTAlMH

1. TepMoaMHaMHUYECKHE MPOLIECCH peallbHBIX ra3oB. [lap u ero cBoiicTaa.
2. OcHOBHBIE IOHATHUS ITpolecca mapoodpazoBanus. HaceleHHbIN BOISIHOI map,
neperpeThlil nap (CTeneHb CyXOCTH U CTENEHb BIaKHOCTH 11apa).



3. Onpenenenue napamMeTpoB BoJibl U napa. PV-auarpamma BOASIHOTO napa.
4. Tepmuyeckue MPOLECCH HACATbHBIX Ta30B B 3aKPBITBIX cHUCTeMax. M300apHbIN, H30XOPHBIi,
anuabaTHBINA, N30TEPMUYECKUN MpoIiecchl (paboTa pacmupeHus mporecca, U3MEHEHUE SHTPOITHH ).

5. Outponus. PV-u TS- nuarpammsl.
6. Buaxubiii Bo3myx. Bmarocomepskanue, aOCOIIOTHAsE M OTHOCHTENBbHas BIaXHOCTb. CBOMCTBa
BIIQYKHOTO BO3/TyXa.

7. CriocoObl epeauu TerIoTh (TeIIONPOBOIHOCTh, KOHBEKIIHS, U3TYyUCHUE).
8. TemneparypHoe 10Je, U30TepPMUYECKasi IOBEPXHOCTh, CPETHUM U UICTUHHBIN IPATUEHT TEMIIEPATYP.

9. 3akon ®ypoe. KordduumeHT TemionpoBOAHOCTH, IMIOTHOCTh TEIJIOBOIO IOTOKA, KOJMYECTBO
TEILJIOTHI.

10. KoappunueHT TermnonpoBoAHOCTH, €0 XapaKTePUCTHKA.
11. IlepeHoc TeIIOTHI TEMJIONPOBOJHOCTBIO NPU CTAlMOHApHOM pexume. OmHOpoaHas IUIOCKas
CTCHKA.

12. TlepeHoc TEMIOTHI TEIUIONPOBOAHOCTHIO IPU CTAIIMIOHAPHOM peKMMe. MHOrocIoiHas CTeHKA.

13. JleficTBUTENBHBIN MPOLIECC UCTEUCHNUS ra30B ¥ apoB. OCHOBHBIE 3aKOHOMEPHOCTH TEUYEHUS Tra3a B
comnax u auddysopax. JpoccenupoBanue ra3oB U Napos.

14. Tpancdopmaropsl TEIUIOTH. L[UKIIBI XOIOIMIBHBIX YCTAHOBOK U TEPMOTPAHC(HOPMATOPOB.

15. OcuoBbl Teopun noao6us. OcHoBbI Teopuu noaodus. [loHsTHE 0 METONE aHamu3a pa3MEPHOCTEH
Teopun nonodusi. Kpurepuansusie ypaBHeHUsI. DU3NYECKHUN CMBICIT OCHOBHBIX KPUTEPHEB MOI00USI.

16. TemnooOMeH wu3nydeHueM. TeroBoil ©OamaHc sydurcrtoro Tteriooomena. 3akoH Credana-
bonbpriMana. AGCOIIOTHO YEPHOE TEJIO.

17. TennooOMeH U3ITy4eHHUEM CHUCTEMBI Tell B a0COIIOTHO IPO3pAvyHON cpejie.

18. Koaddumuent termnonepenaun. TeroBas wu30JsAUsA. THIBI  TEIUIOOOMEHHBIX —amIlapaTosB,
KUISTUILHUKOB U MOJ0TpeBaTeeH.

19. Mexanu3m mporieccoB ropeHus. OOIIMe MPUHIUIBI pacdeTa IMPOLECCOB TOPCHHS. Termora
cropanus. YcioBHoe TomuBo. [IpuBenennslie xapakTepucTuku. Kiaccudukarys Tomims.

20. Bo300HOBIsIEMbIE W HEBO30OHOBIJISIEMbIE HCTOYHUKH SHEprur. OCHOBBI SHEProcOEpEKEHUSI.
BropuuHble sHEpreTuyecKue pecypesbl.

21. KorenpHble ycTaHOBKU. [lapoBbie U ra30Bble TYpOUHBI.

22. TemooOMeHHbIe ammapaTbl. PereHepaTuBHbIE M CMeCHUTENbHbIE TerI00OMeHHUKHU. [lokaszarenu
spdextuBHoctu: KIIJ], WHTEHCHBHOCTH TEMIOOOMEHA, OTHOIIEHUE PACXOAHBIX TEIIOEMKOCTEH,
K023 puureHT TpaHchopMaluy TETIIOTHI.

23.XonouabHbIE U TETJIOHACOCHBIE YCTAHOBKHU.

Buaer Ne9
Kadgheopa «Tennomexnuxa u cuopasnuxay ITHTY

Il ammecmauusn

2 II/IC! [UITJIMHA «Tenmorexunka»

1 | ChopmynupyiiTe TOHATHS: TEMIIEPATYPHOE TOJI€, U30TEPMHUUECKAsi TTOBEPXHOCTh, TPATUEHT
TeMIepaTypbl, MOITHOCTh TEIJIOBOTO MTOTOKA, YAEIbHBIN TEIJIOBON MOTOK.

2 | Teopus nonobus. bezpasmepHsie mapameTpsl Teopuu nogoodus. Kpurepuit [lpanaris
(ocHOBHas opMyIa, XapaKTePUCTUKA, YTO BBIPAXKAET).

3 | OcHOBHOH 3aKOH TEIUIONPOBOAHOCTU. B uem ero cymHocTs? KoHTakTHBIH TemiooOMeH.
Oco0eHHocTH nepejauy TEIUIOTHI TPH B3aUMHOM KOHTaKTe ABYX Tel. KoHTakTHOe
TEPMUYECKOE COIPOTUBIICHHE.

4 | YpaBHEeHHE TEIJIOBOM MPOBOJNUMOCTHIO CTEHKH. TEmIOBOE HJIU TEPMHUUYECKOE




CONNPOTUBIICHUCM CTCHKH U €TI0 YPABHCHHUC.

3apmaya 1.Cocyn emkocteio V = 15 M zamonHeH 25 ke yraekucioTel. OnpenenuTsb
a0COJIIOTHOE JaBJICHUE B COCY/E, eciii TeMiiepaTypa B Hem t = 30 °C.

3amaua 2.Kaxoii o0beM 3aHMMaeT 2 ke a3oTa npu temmneparype 80 °C u naBnennu 0,4 Mu /
29
M

3aB. kadeapoit «T u I'» P.A-B. TypayeB  « »

7.3. Boripochl K 3a4eTy 10 JucHUILUIMHEe «TerorexHuka»

1. Henu u 3amaun TepmoguHaMuku. [IoHsATHE TEPMOAMHAMUYECKON CUCTEMBI.

2. M3onupoBaHHas ¥ HEU30JIMPOBaHHAs! TEPMOJIMHAMUYECKUE CUCTEMbI. PABHOBECHBIE U HEPABHOBECHBIE
CUCTEMBI.

3. TepmoauHaMUUECKHE TTapaMETPhl COCTOSHUA. Y IENIbHBIN 00bEM, IIJIOTHOCTD, IaBICHHUE, TEMIIEpaTypa
(abcomoTHas TepMogMHAMUYecKas mkana remiepatyp (KensBuna, Llenbcus).

4. YpaBHeHHE COCTOSIHUA. Y paBHEHHUE COCTOSHUS U€alIbHBIX a30B.

5. 3akonsl uaeanvHbix razoB (boiins-Mapuotra, ['eii-JItoccaka, [lapns). O0benuHeHHOE ypaBHEHUE
MenpeneeBa-Knaneripona.

6. YpaBHEHHE COCTOSIHUS peaslbHbIX Ia30B.

7. CMmecu uaeanbHBIX Ta30B. JlaBieHre cMecH ra3os.

8. CocraB cMecu razoB. BeipaxkeHue MacCOBBIX J0JIel KOMITOHEHTA.

9. BelpaxeHue 0oOBEMHBIX J0JIel KOMIIOHEHTOB cMmecH. llapuumanbHblii 06beM cmecu. 3akoH Amara.
Omnpenenenue yeabHOro 00beMa CMECH.

10. OmnpezneneHue Tra30BOMl IOCTOSIHHOM CMeCHM IO HW3BECTHBIM MaccOBbIM JoisaM. Kaxymascs
MOJIEKYJISIpHAs Macca CMECH Ta3oB.

11. I'a3oBas noctosiHHas. POpMyIIbl ONpeAeICHHUS.

12. TennmoeMKoOCTh Ta30B. 3aBUCUMOCTD TEINIOEMKOCTH OT TEMIIEPATYPHI.

13. MaccoBasi, MoJIbHasi 1 00bEMHAas TEIJIOEMKOCTH. Y paBHeHHE Maiiepa.

14. Tepmoaunamuueckuii npouecc. [lonarue penakcanuu.

15. TlepBblii 3aK0H TepMOJIMHAMUKN. BHYTpEHHSs1 SHEPT U CUCTEMBI.

16. OOpatumble 1 HeoOpaTUMBbIE IIpolecchl. PaboTa.

17. AHanuTH4ecKoe BbIpa)kKeHHUE NEPBOr0 3aKOHA TEPMOIMHAMUKHY.

18. BTopoii 3aK0H TepMOAMHAMUKH.

19. Iluxn Kapno. Tepmuueckuit KI1/1.

20. TepMoMHAMHYECKHE MTPOLECCHI UJICATTbHBIX Ia30B (M30XOPHBIN, H300apHbIH, H30TEePMHUUYECKUL,
a7MabaTHBINA, TOJIUTPOIHBIN) METO ] UCCIIE0BAHUS MPOLIECCOB.

21. TepmoauHaMUYEeCKHE TPOIECCHl pealbHbIX Ta30B. [lap m ero cBoiictBa. OCHOBHBIC MOHSTHS
nporuecca napooOpazoBanusi. HaceleHHbIl BOISHON map, MeperpeThiil nap (CTeneHb CyXOCTH U
CTETEeHb BIAXXHOCTH Mapa).

22. Onpenenenue napaMeTpoB BoAbl U napa. PV-nuarpaMmma BoIiHOTO Hapa.

23. Tepmuueckue TNPOLECCH HICATBHBIX Ta30B B 3aKPBITBIX cUCTeMax. M300apHbIH, H30XOPHBIi,
annabaTHBINA, U30TEPMUYECKHUIA TIpoIiecchl (paboTa paciIMpeHus Mpolecca, K3MEHEHNE SHTPOIHHN).

24. Durponus. PV-u TS- nuarpaMmsl.

25. Brnaxuelii Bo3ayXx. Bmaroconepxanue, aOCONIOTHAasE M OTHOCHTENbHas BIaxHOCTb. (CBoiicTBa
BJIQXKHOTO BO3AyXa.

26. CriocoOsI Tiepeaadn TeIIoTh (TETUIONPOBOIHOCTh, KOHBEKITUS, U3ITyUCHHUE).

27. TemnepaTypHOE NOJI€, U30TEPMHUYECKasl TIOBEPXHOCTh, CPEHUIN U HICTUHHBINA T'PaJMEHT TEMIIEPATYP.



28. 3akoHn Dypre. KoddpduiumeHT TemaonpoBOJHOCTH, IUIOTHOCTh TEIUIOBOTO TOTOKA, KOJIUYECTBO
TEIUIOTHI.

29. Koo purmeHTt TeronpoBoAHOCTH, €0 XapaKTePUCTHKA.

30. IlepeHoc TEMIOTHI TEMIONPOBOAHOCTHIO MIPU CTALIMOHAPHOM pexxume. OJTHOPOIHAS MII0CKAs CTEHKA.
31. IlepeHoc TEMIOTHI TEMIONPOBOAHOCTHIO MPU CTALIMOHAPHOM pexxume. MHOTocCIoiiHas CTeHKa.

32. JIeWcTBUTENbHBIA MPOLIECC UCTEUEHUS ra30B U NapoB. (OCHOBHBIE 3aKOHOMEPHOCTH TEUEHHUs rasa B
comnax u auddysopax. JpoccenupoBanue ra3oB U Napos.

33. Tpancdopmaropsl TEIIIOTHL. LIMKIBI XOMOIMIBHBIX YCTAHOBOK U TEPMOTPAaHC(HOPMATOPOB.

34. OcHoBbl Teopun 1moo0usi. OcHOBBI Teopuu noaoous. IloHsATHE 0 METO/Ie aHAIN3a Pa3MEepPHOCTEN
Teopuu nonobus. Kpurepuanbueie ypaBHeHHs. DU3HMUYECKUN CMBICT OCHOBHBIX KPUTEPHEB MOA00USI.

35. TermnoobmeH usnmyuenueM. TernoBoit 6anaHc myducToro Teriooomena. 3akon Credana-bonbimana.
AGCOIOTHO YepHOE TEJO.

36. TeruiooOMeH M3Tyd4eHUEM CUCTEMBI TEJI B a0COIOTHO MPO3pavyHON cpejie.

37. Koaddumuent remmonepenayuu. TemioBas nu3onsamnus. THITB TEIIOOOMEHHBIX amnmapaTos,
KUTSTUILHUKOB M MOJ0TpeBaTeeH.

38. MexanusMm npoueccoB ropeHusi. OO1Iye NpUHIMIBI pacyeTa MPoLeccoB ropeHus. Temiora
cropanus. ¥YcioBHoe ToIuuBo. [IpuBenenHsle xapakrepuctuku. Kiaccugukanus Tomaus.

39. Bo300OHOBIIIEMbIE U HEBO30OHOBIISIEMbIE UCTOYHUKHU IHEPTUU. OCHOBBI SHEProcOEPEKEHUS.
Bropuunsie sHEepreTuuecKue pecypehl.

40. KotenbHble ycTaHOBKH. [lapoBbie 1 ra3oBbie TypOUHBI.

41. TemmooOMeHHbIE amnmapaThl. PereHepaTHBHBIE U CMECHUTEIbHBIE TeruiooOMeHHUKHU. llokazaTtenu
s¢dextuBHocTu: KIIJI, WHTEHCHMBHOCTH TEMJIOOOMEHa, OTHOIIEHHE PACXOIHBIX TEIIOEMKOCTEH,
K03 puImeHT TpaHcHOopMaIUK TETUIOTHI.

42.X0noAUNIbHBIE U TEMJIOHACOCHBIE YCTAHOBKHU.

OOpa3sen OuiteTa K 3a4eTy 10 AUCHUILIMHE

T'PO3HEHCKMI TOCYIAPCTBEHHBI HEGTSHON TEXHUYECKHUIA YHUBEPCUTET
KADEIPA "TENJ/IOTEXHUKA U I'/IPABJIUKA"

JucuuniauHa TenjorexHuKa

Bbuaer Ne 1

1. | TepmonuHaMUYeCKUE TapaMeTpbl COCTOSIHHS. Y AETbHBIM O00BEM, IUIOTHOCTh, AaBIICHUE,
TeMreparypa (abcooTHasi TepMoauHaMuyeckas mkana remneparyp (Kenssuna, Llenscus).

2. | OnpeneneHne mapamMeTpoB BOJIbI U mapa. PV-auarpamma BoASIHOTO mapa.

3. | OcHoBbI Teopun mo100usi. OCHOBHI TeopuH 1moa00ust. [loHsATHE 0 METOIe aHAIN3a
pa3mepHocTeil Teopun nonodusi. Kpurepuanbhsie ypaBHeHus. u3ndeckuil CMbICI OCHOBHBIX
KpUTEPHUEB MOA00US.

4. | TenmooOmeH u3nydeHueM. TeroBoi 0anaHc JiyqucToro temiooomena. 3akon Credana-
Bonbiimana. AGCOTIOTHO YepHOE TEJIO.

3aB. kadempoit
«TennorexHuka ¥ THAPABIMKA» P.A-B. Typiyes

7.4 Tekymuii KOHTPOJIb



IIpakTnyeckas padora Ne 1
«HepBblﬁ 3aKOH TCpMOIMHAMHUKH B MPUJI0KCHHUH K PCIICHUI0 OTHOI'0 U3
BHAO0B TCXHUYECCKHUX 3aJa4».

1. Henapr paGorsl. OmpeneneHue ¢ MOMOIIBIO YpPaBHEHUS IIE€PBOrO 3aKOHA TEPMOJMHAMUKU
KOJINYECTBA TEIJIOThI, OTAABAEMOIr0 B OKPY’KAIOLIYIO CPEAY B YCIOBUAX J1a00paTOPHOI yCTaHOBKH.

2. KoHTpoOJIbHBIE BONIPOCHI.

1. Chopmynupyiite 1eib 1adopaTopHON pabOTHI U MOSCHUTE, KaK JOCTUTAETCs TOCTaBICHHAs 1IeIb?
2. HazoBuTEe OCHOBHBIE y3J1bl IKCIIEPUMEHTATBHON YCTAHOBKU U YKAKUTE UX Ha3HAYCHHE.

3. Kakumu Metomamu usMepsieTcs TemMreparypa B IaHHOW padore?

4. Kak u3MepsieTcsi U peryJIMpyeTcsi pacxoj Bo3ayxa B JaHHOU pabore?

5. Ha uTto pacxoayeTcsi MOLIHOCTb, IIOJIBEICHHAs K KOMIIPECCOPY, ¥ KaK OHa onpeensercs?

6. ChopmynupyiTe W HAMMUIINTE aHATUTUYECKHE BEIPAKEHUS IEPBOTO 3aKOHA TEPMOJAUHAMUKH JUIS
3aMKHYTOH M Pa30MKHYTOH 000JI0YEK.

7. KakoB u3u4ecKuil CMbICII BEIUUMH, BXOJSAIINX B YpaBHEHUS IEPBOIO 3aKOHA TEPMOJIUHAMUKH JIJIS
3aMKHYTOM U pa30MKHYTOH 00on0ouek?

8. JlaiiTe onpeneneHue U MOSICHUTE (PU3HUUECKUN CMBICI MOHATUHN TETIOTHI M paOOTHI B TEXHUUECKOM
TEPMOJMHAMHUKE.

9. UTo 03HAYAIOT 3HAKU « + » U « — » JJI TEIUIOTHI U pabOThHI?

10. Ha uto u xakuM 00pa3oM BIMSET U3MEHEHHE HAarpeBa TPyObl IIPU OCTOSIHHOM pacxojie Bo3ayxa?
11. Ha yTo pacxonyercst MOIIIHOCTb, MOABEACHHAs JJI1 HarpeBa TpyObl, U KaK OHa onpezesnsercs?

12. Kak ocymiecTisieTcsi BBIOOp KOHTPOJIbHBIX 000J104€K (TPaHHUIL) IOJCUCTEM (CUCTEMBI)
MIPUMEHUTEIBHO K JaHHOU JTabopaTopHO# padoTe?

13. B xakoMm MecTe U mo4YeMy T'paHUIlbl TOJICUCTEM (CUCTEMBI) Pa3MBIKAIOTCS?

CBolicTBa BHYTPEHHEH SHEPTUU U pacyeTHbIE POPMYIIBL.

IIpakTnueckas padora Ne2
«OnpenesieHue mapaMeTpoB BJIAKHOTO BO3YyXa»

1. Hean padornl. M3ydyeHne TepMOAMHAMHUYECKHUX CBOMCTB BJIAYKHOI'O BO3/IyXa M MPOIECCOB U3MEHEHUS
IIapaMeTPOB BIIAXKHOIO BO3yXa.

2. KoHTpOJIbHBIE BONIPOCHI.

1. Chopmynupyiite nenab 1a60paTOpHOM pabOTHI U MOSICHUTE, KaK IOCTUTAETCsl TOCTABJICHHAS 1IEJh?
2. HazoBHTE OCHOBHBIE y3J1bl DKCIIEPUMEHTAIBHON YCTAHOBKU M YKAKUTE UX HA3HAYCHHUE.

3. Kak BBl IOHMMaeTe TAKUE COCTOSIHUS, KaK HACBHIIIEHHBIN ¥ HEHACBILICHHBIN BIaKHBIM BO31yX?

4. Kak Bbl OTHOCUTECH K TEPMHUHY «IE€PECHIIEHHBIN» BIAKHBIN BO31yX?

5. Kak popmynupyercs u 3anucbIBaeTCs 3aKOH MaplUalbHBIX JaBICHUN /IS BIAXKHOTO BO3yxa?

6. Uto Ha3pIBaeTCs a0COIOTHOM, OTHOCUTEIHPHON BIIAYKHOCTBIO U BJIArOCOJIEPKAHUEM BJIIAKHOTO
BO3aYyXa?

7. Kak BeIpaskaeTcs U M3 UEro CKJIAAbIBACTCS TEMIOCOIepKaHue (FHTANIBITNS) BIAKHOTO BO31yXa?
8. Ilouemy ¢ yBenM4eHHEM TEMIIEPATYPHI BIIAXKHOTO BO3/1yXa €r0 OTHOCUTEIbHAS BIAKHOCTD
yMEHbIIaeTcs?

9. UeMm BbI MOXKETE OOBACHUTH BIUSHUE CKOPOCTH BO3/1yXa Ha OTKJIOHEHHUE MTOKa3aHHUsI CMOYEHHOTO
TEPMOMETPA OT UCTUHHOTO 3HAUEHUs TEMIIepaTypbl MOKPOTO TepMoMeTpa’?

10. Kak ycrpoena auarpamma i-d BIaxHOTO BO3/lyXa U, KAKUM 00pa3oM ONpPEeNIsIOTCs TapaMeTphbl
BJIQ)KHOTO BO3yXa C MOMOLIBIO AUATPAMMBI T10 TOKA3aHUAM CyXOT0 U MOKPOT'O TEPMOMETPOB?



11. ITokaxkxute Ha AMArpaMMe U MOSICHUTE MPOLIECCHI «CYXOro» HarpeBa M OXJIAXK]ICHUS BIa>KHOTO
BO3/yXa.

12. TlokaxxuTe Ha qUarpaMMe | MOSICHUTE MPOIIECC aInadaTHOTO HACKIIIEHUS BIAKHOTO BO3/IyXa.
13. [Jaiite onpeneneHue MOHATUIO TOUKH pockl. Kak onpenensercs Temieparypa TOUKH POChl Ha
nuarpamme?

14. KakoBa CBsI3b M€Ky OTHOCUTEJIBHOM BIAXKHOCTBIO BO3/lyXa U €r0 BJIAroCOAEPKAHUEM?

15. JlaiiTe BBIBOJI aHATUTHYECKON (OpMYIIBI JUTsl pacueTa abCOTIOTHON BIAKHOCTH BO3/yXa.

16. [aiiTe BBIBO/I aHATUTHUECKOW (hOPMYJIBI JJIS pacueTa BIAarocoiep KaHus BO3ayXa.

17. daiiTe BBIBOJ aHATTUTHUYECKON (DOPMYIIBI ISl pacueTa TEIIOCOACPKaHus (SHTAIBIIMN) BO3TyXa.

IIpakTnueckas padora Ne 3

«HUccaenoBanue nmpomecca HCTCYCHUS BO3/1yXa 4€pe3 CY;KUBAIOIIECECH COILIO»

1. eas padorsbl. lccienoBaHue 3aBHCHMOCTH MAacCOBOTO pacxojia BO3IyXa 4epes

Cy’KHUBaromieecs COIIO OT OTHOIICHUS JaBJICHHUS 3a COIJIOM K JAaBJICHUIO IIEpPE COILJIOM.

2. KoHTpoJibHBIE BONPOCHI.
1. Chopmynupyiite mens 1a60paTOpHON paObOTHI M MOSICHUTE, KaK IOCTUTACTCS MOCTABICHHAS 11eITh?

2. HazoBuTE OCHOBHBIE y3JIbl IKCIIEPUMEHTAIBLHON YCTAHOBKU U YKAKUTE UX Ha3HAYCHHE.

3. JlaiiTe onpeaeneHue MpoIeccoB UCTEUEHUS U IPOCCETHUPOBAHUS.

4. HanummTe ypaBHEHHE IEPBOTO 3aKOHA TEPMOAMHAMHUKHI MIPUMEHUTENBHO K MPOIECCY HCTEUCHHUS.

5. Hanumure ypaBHEHHE MEPBOT0 3aKOHA TEPMOJIUHAMUKY TPUMEHUTEIBHO K MPOLIECCY
JPOCCEIINPOBAHMUSL.

6. Kak u3mMeHsieTcst CKopocTh UCTEUEHUS YePE3 CyKUBaroLeecs COIio npu usmenenuu 3 ot 1 1o 0
(MOKaXkUTe Ka4yeCTBEHHOE U3MEHEHHE Ha rpaduke pacxoja)?

7. UeM 0OBSICHSIETCS IPOSIBIIEHNE KPUTHUECKOTO peKUMa MPU UCTEUECHUU?

8. B ueM pasnuuue TeOpeTUUECKOTO U IEHCTBUTEIBHOTO IIPOLIECCOB UCTEUEHUS?

9. Kak n3zo0paxkaercs TeOpeTH4ecKUid 1 IeHCTBUTENbHBIN MPOLIECChl UCTEUeHUs B KoopauHaTax h-s?

10. [Touemy oTMuaroTCs TeOpeTUYECKast U AEUCTBUTEIbHAS TEMIIEpATyphbl BO3yXa Ha BBIXOJE U3 COIIa
IIPU UCTEYEHUN?

11. Ha kaxoM 0CHOBaHMHM MPOLIECC APOCCETUPOBAHUS UCIIOIB3YETCS IPU U3MEPEHNUN pacxo/ia Bo3ayxa?
12. Kak MOKeT U3MEHAThCSA TeMIIepaTypa Bo3ayxa B IIPOIecce IPOCCEeTuPOBaHMs?

13. Ot 4ero 3aBUCST BEIMYUHBI KOADPHUITUEHTOB: MOTEPU CKOPOCTH (C, IIOTEPH PHEPTUU {C U MOJIE3HOTO
JeiicTBUS KaHaa NK?

Kaxue xaHanbl Ha3pIBalOTCS cOTIaMu?

15. Ot kakux napamMeTpoB 3aBUCAT PacX0/ U CKOPOCTh r'a3a MPU UCTEUEHUH Yepe3 COII0?

16. [Touemy Temrneparypsl Bo3ayxa nepe quagparmMoil v nepes comjaoM paBHBI?

17. Kak U3MEHSIOTCS SHTAJIBIIUS U SHTPOIIUS MOTOKA ra3a, IpU MPOX0KICHUH yepe3 nuadpparmy?

IIpakTnueckas padora Ne4

«Onpenenenue k03GpGPUUUEHTA TEIIONMPOBOAHOCTH TEIJIOU30JIALUOHHOIO
Marepuaja (MeTo] UMJIMHIAPUIECKOTO CJI0))



1. Heabp pa6orsl. OcBOeHHE OJHOTO M3 METOJOB OmpeaencHus Kodh(UIMeHTa TETUIONPOBOIHOCTH
TETJION3OJISIITUOHHBIX MaTEpHAIOB (METO/ LIMJIMHIPUYECKOTO CJIOS) MW 3aKPEIUICHHE 3HAHUU M0 TEOpUU
TEIIONPOBOAHOCTH.

2. KoHTpoOJIbHBIE BOIIPOCHI.
1. Chopmynupyiite 1enp 1adopaTopHON pabOTHI U MOSCHUTE, KaK JOCTU-TAETCS MOCTaBICHHAS LEh?

2. Ha3oBHTE OCHOBHBIE y3JIbl 3KCIIEPUMEHTAIBHON YCTAHOBKU M YKA)KUTE UX Ha3HAUCHHUE.

3. Kakue BeTMuuHBI ClIEAyeT U3MEPSTh B JAHHOW paboTe, YTOOb! BBIYUC-TUTh KO3 PULIHEHT
TEIUIONPOBOAHOCTU?

4. KakoBa (u3uyeckas CyIHOCTb epeAayy TeIula TeMIONPOBOAHOCTHIO?

5. ChopmynupyiTe MOHATHS: TEMIIEPATYPHOE TOJIEe, N30TEPMHUECKAs TI0-BEPXHOCTh, TPAJAUEHT
TEMIEPATYPbI, MOIIIHOCTh TEIJIOBOTO MTOTOKA, y€/Ib-HbIN TEINIOBON MOTOK.

6. ITokaxxute Ha cXxeMe yCTaHOBKH, KaK HaIllpaBJIEH BEKTOP TEIJIOBOTO II0-TOKA U IpalueHTa
TeMIEPaTyphl?

7. KakoB ¢usnueckuil cMpica ko3pGUIMEeHTa TEIUIONPOBOJHOCTH, U OT KakKuX (aKTOPOB OH 3aBHCUT?
8. KakoB xapakTep U3MEHEHUs TEMIIEPATYPBI IO TOJIIIUHE IUIOCKOW U LIMIMHIPUYECKON CTEHOK?

9. KakoBa B3aMOCBS3b MEXY KO3(PHULHEHTOM TEIUIONPOBOJHOCTH U HAKIIOHOM TeMIIEpaTypHOI
KPHUBOH MO TOJIIUHE TEIIOBOM M30JISALMU?

10. JlaiiTe onpeneneHre MOHATHIO TEPMUYECKOTO COIPOTUBIICHUS CTEHKU.

11. Kak 3aBucut K03 (HPUIIUEHT TETIONPOBOAHOCTH PA3IMYHBIX BEIIECTB (METAIJIOB, HEMETAILIOB,
JKUJKOCTEH U Ta30B) OT Temneparypbl? OTBET 000CHOBATH.

12. ChopmynupyiiTe OCHOBHON 3aKOH TEILIONPOBOAHOCTH. B 4eM ero cymHocTs?

13. KakoBbI OCHOBHBIE TPYTHOCTH TEIUIOBBIX PAacu€TOB IIPU NEPEHOCE TEIlIa TEMIONPOBOAHOCTHIO?
14. Kak Bnusier hopMa CTEHKU Ha BEIMYUHY €€ TEPMUYECKOTO COMPOTUBICHUA?

IIpakTnuyeckas padora NeS

«Omnpenenenue KOIPPUUUECHTA TEIVIOOTAAYH  NPU CBOOOIHOM KOHBEKIUH (METON
CTPYHBI)»

1. Hean pa6orsl. OrmpeneneHue SKCHEPUMEHTAIbHBIM IyTeM Ha J1a0OpaTOpPHOH ycTaHOBKe
K03 pULIMEeHTa TEMIO0TAaYM MpPHU CBOOOJHONW KOHBEKIMM B HEOIPAaHMYEHHOM MPOCTPAHCTBE.
W3ydyeHne MeTOIMKH OOpaOOTKH ONBITHBIX JaHHBIX C TNPUMEHEHHEM TEOpUM MOA0OHS H

COCTaBJICHUA KPUTCPUAJIbHOI'O YPABHCHUA 110 PE3YyJIbTaTaM 3KCIICPUMCHTA.

2. KoHTpoJIbHbIE BONIPOCHI.

1. Chopmynupyiite 1eab 1a60paTOpHON pabOTHI M MOSICHUTE, KaK OHa JOCTUraeTcs?

2. Ha3zoBuTEe OCHOBHBIE y3JIbl SKCIIEPUMEHTAIBHON YCTAHOBKHU U YKAXKUTE UX HA3HAUCHUE.
3. 3. Kak onpeznensiercs cpeqHssi TeMIepaTypa CTpyHbI B JaHHOM yCTaHOBKeE?
4. 4. ]lns gero 3aMepsieTcss 0apoMeTpuIecKoe JaBjeHre B JaHHOM paboTe?

5. 5. Kak ompenensercss KOJMYECTBO TEIJIOTHI, OTJAaHHOE CTPYHOH OKpYXKAIOIIEMYy BO3IYyXY
MIOCPEJICTBOM KOHBEKIIUH?

6. 6. Kak ompenensieTcss KOJMYECTBO TEIJIOTHI, OTAAHHOE CTPYHOW OKPYXKAIOUIEMY BO3IyXY
MOCPEACTBOM U3Ty4YECHUS?



7. 7.Yro Takoe cBOOOIHAS U BBIHY)KJCHHAsI KOHBEKIIHS?

8. 8..KaxkoB ¢uznveckuii CMbICI U pa3MepHOCTh KOAhDHIIMEHTA TETUIO0T1aun?

9. 9. Kakue ¢pakTopsl ONpeaensoT MHTEHCUBHOCTh KOHBEKTUBHOTO TEIJI000MeHa?
10. 10. . Yro Takoe kputepuit mogoous?

11. 11. YTo Takoe «onpeaenstoiias TeMIepaTypa» U «OIpeaesomuii» pazmep?
12. 12. Kakuie KpUTepHuH Ha3bIBAIOTCS «OMPEIEISIOIIMMI U «OTPEAeTieMbIMIY?
13. 13. [y 4ero M KaK COCTABIISAIOTCS KPUTEPUATbHbBIC ypaBHEHUSA?

14. 14. Kak omnpenensercs KO3GOUIMEHT TEIUIOOTAAYd O W3 KPUTEPHAIBLHOTrO YypaBHeHUsa? UYto
XapakTepu3yIOT KpuTepuu Nu , gr, pr?

IIpakTuyeckasi padbora Ne 6

«HccienoBanue NpoueccoB TEmI000MeHa HAa rOPU30HTAJIBHOM TPyOONpPoOBOaE»
1. Heanb pabotbl. M3ydeHue NpoIECCOB TemIOOOMEHa MpH CBOOOAHOW U BBIHYKIECHHOM

KOHBEKIIMH Ha TOPU30HTAJIHHOM TPYOOIpOBOJE. DKCIIEPUMEHTAIFHOE OIpeaesieHue Ko (OUIIMEHTOB

TCIIOOTAAYH U CPABHCHUEC MX C BBIYUMCIICHHBIMH 110 KPUTCPHUAJIBbHBIM YPABHCHUSAM.

2. KoHTpoOJIbHBIE BONIPOCHI.
1. Chopmynupyiite mens 1a00paTOpHO pabOTHI U MOSICHUTE, KaK OHA JOCTHTACTCs?

2. HazoBuTE OCHOBHBIE y3J1bl KCIIEPUMEHTAIBHON YCTAHOBKU U YKAKUTE UX Ha3HAUCHHUE.

3. Kakumu metogamu usMepsieTcs TeMreparypa B JaHHOU padbore?

4. Kak uzMepsieTcst 4 peryaupyercsi pacxo]l Bo3ayxa B JaHHOW paboTe?

5.110 KakKMM IPU3HAKaM MOXHO CY/UTh O CTALIMOHAPHOM pEeXHUMeE TEIII000MEeHa ¢ OKpY’Karollel cpeoi?
6. Kak ocymecTBiusieTcss BbIOOD KOHTPOJBHOH OOOJOYKM paccMaTpUBAeMON TEpMOJMHAMHYECKON
CUCTEMBI?

7. Jaiite GopMyIHMpPOBKY U MaTeMaTHYECKOE BBIPA)KEHUE YpaBHEHHsI MEPBOr0 3aKOHAa TEPMOJUHAMUKH,
UCIIOJIb3YEMOTO JUIsl PEIICHU 3a/1a4K JAHHOTO OIbITA.

8. YkaxuTe crocoObl OINpeaesieHus] BeTUYMH, BXOAIIMX B YpaBHEHHE 1-TO 3aKOHa TEPMOIMHAMHUKH,
UCIIOJIb3YEMOTO JUISl PELIEHUs 3aJaud JIaHHOTO OIbITa, C IOJHBIM OOOCHOBAaHUEM HCIOJb3YEMBIX
pacyeTHbIX (HOpMYIL.

9. Kakue cymecTBytoT METOABI M TPUOOPHI AJIsl U3MEPEHUS TEMIIepaTyphbl, AaBICHUS U pacxoaa?

10. Kak onpezensiercs INIOTHOCTh BO3/yXa B YCIOBUAX Ja0OPAaTOPHOI yCTaHOBKHU?

11. Kakue Buapl KOHBEKLIIUU CYHIECTBYIOT, B YEM UX pazandue?

12. B uyeM cymHocTh "Teopuu momodus" M Kak C ee IMOMOIIBI0 OMpPEesstoTcss KO3 (UIMEHTHI
TEII00TAaYH?

13. Kak cocTaBisIrOTCS KpUTEpUATIbHBIE YPaBHEHNA?

14. CocraBbTe B O00IIEM BHAE KpUTEpPHUANbHBIE YpaBHEHMsI JIsl BBIHYXKJIEHHONH U CBOOOJHOMN
(ecTecTBEHHO) KOHBEKIIUH.

15. KakoB ¢u3nueckuil CMBICI KPUTEPUEB MOA0OMS, BXOIAIIMX B ypaBHEHUE [UId CBOOOJHOMN
KOHBEKIIMH?

16. KakoB ¢u3mueckuil CMbICI KpUTEpUEB MOAOOMS, BXOAALIMX B YpaBHEHHE MJIsi BBIHYXICHHOU
KOHBEKIIMH?

17. Yto Takoe "onpeaenseMslil" u "onpenensomui" Kputepuii?

18. Kax BbIOMpaeTcsi ompeneistonnii (XapakTepHblil) pasMep M ONpeensdolas TemIepaTrypa Mpu
pacyeTe KpuTepHueB moa00us?



(I)OpMIJI KOHTPOJHA

1. Texymuit KOHTPOJIb (BKJIIOYAET B ce0s BBICTYIUICHUS U JTOKJIa/lbl HA CEMUHApax, a TaK’Ke BBINOJIHEHHE
MPaKTUYECKUX MUChbMEHHBIX 33JJaHUi U PEIICHUE 3a/1a4 B X0/I€ CEMUHAPCKOI0 3aHATHSI, 1I€b KOTOPBIX -
dbopMupoBaHUe y CTyIEHTA MPAKTHUYECKUX HABBIKOB).

2. Jlna TeKymero KOHTPOJIS YCHEBAEMOCTH HCIOJIB3YIOTCS TECThI, KOHTPOJbHBIE OMPOCHI U paloThI,
OLICHKH MO KOHTPOJIbHBIM HezaensiM. Haubomnee ycneBaromuMm CTyIAEHTaM HpeJiaractcs MpUMepHas
TEeMaTuKa pedepaToB MO OCHOBHBIM pa3jeiaM IWCIHIUINH, JKEIaTeNIbHO 10 TeMaTHKe OaKalaBpCKUX
pabot. OueHka 3a BBIIOJHEHHBIA pedeparT, MoIydeHHas B pe3yJbTaTe cobeceJoBaHus, IBISAETCS OJIHOM
U3 [VIaBHBIX COCTABIISAIOIIMX OLEHKU Ha 3a4€Te U 3K3aMEHE.

[IpomexxyTOUHBIM KOHTPOJIb (cocTouT B moarotroBke, PI'P mmu UTP mo ycBoenuto marepuana, mpu
oTcyTcTBUU B ydeOHOM IaHe PI'P, Bwimaercst oOnerdeHHblii BapwaHT (mo cpaBHeHuto ¢ PI'P)
nomarnrHero 3ananus - UTP, a Taxke pedepar (¢ moaAroToBkou nmpe3eHtanuu 12-15 cTp. cnaigos U ux
3alIuTa).

3. UToroBblif KOHTPOIbH (CAaMOCTOSITENIbHON paboThl), CKIAABIBACTCA W3 CYMMapHOrO pe3yjbTaTa
0aJUIbHOM OIIEHKM NHCHMEHHBIX HPOBEPOYHBIX padoT, (Oamibl BBICTABISAIOTCS B COOTBETCTBUH C
permamMeHToM) © paboThl Ha NPAKTHYECKUX 3aHATHSAX (BBICTYIUICHHS, JOKJIAAbl, YydacTUE B
o0cyXJeHusX | JenoBblx wurpax), 3amura PI'P, UTP wumm pedepara, Bximrouarommuii B cels
co0ecel0OBaHHE MO TEOPETHUECKUM BOIIPOCAM.

Kpurtepun oneHKH 3HAHUH CTYIEHTOB Ha 3a4eTe

Ouenka «3a4TeHO0» BBICTABIIIECTCS CTYJAEHTY, KOTOPBIN

- IPOYHO YCBOWJI MPEAYCMOTPEHHBIN MPOrpaMMHBII MaTepHalt;

- IIpaBUJIBHO, apT'YMEHTUPOBAHO OTBETUII HA BCE BOIIPOCEHL, C IIPUBEICHUEM IIPUMEPOB;

- MOKa3all TIy0oKue CUCTeMaTU3UPOBAHHbBIC 3HAHUS, BIIAJICET MPUEMaMHU PACCYKIEHUS U COMOCTABISET
MaTepI/IaJI nu3 paSHI)IX HNCTOYHUKOB: Teopmo CBS3BIBACT C HpaKTHKOﬁ, I[pyrI/IMI/I TeMaMHU JAHHOI'O Kypca,
JIPYTUX U3Yy4aeMbIX IPEIMETOB

- 03 OMMOOK BBITOJHUJ MPAKTUYECKOE 3a/IaHuE.

OO0s13aTENbHBIM YCIIOBUEM BBICTABJICHHOM OLIEHKU SIBIISIETCS MpPaBHIIbHAS PEeYb B OBICTPOM WU
YMEPEHHOM TEMIIE.

JIOTIOTHUTENBHBIM YCIOBUEM TOJIYYEHHS OLIEHKU «3a4T€HO» MOTYT CTaTh XOPOIIHE YCHEXH MpU
BBIMIOJTHEHUH CAMOCTOATEIbHOW U pacueTHO-rpaguueckoi paboThl, CUCTEMAaTHYEeCKash aKTUBHAsl paboTra
Ha JIaOOPaTOPHBIX 3aHATHSX.

OueHka «He 3aUYTEHO» BBICTABIIICTCS CTYIEHTY, KOTOpbI He crpaBmicsa ¢ 50% BOmpocoB u
3a/laHuil OuieTa, B OTBETaxX Ha JAPYryue BOMPOCHI TOMYCTHII CYIIECTBEHHbIE OMOKU. He MOXKeT 0TBeTUTh
Ha JIOTIOJTHUTEIBHBIE BOMIPOCHI, TPEITIOKEHHBIC TTPEMO/1aBaTEIIEM.

OueHuBaeTCsl Ka4eCTBO YCTHOM M MUCbMEHHOW pe4M, KaK M IPHU BHICTABICHUH MOJIOKUTEIbHOU
OLICHKH.

Kpurtepun oneHKkH 3HaHUI CTY/IEHTA HA K3aMeHe

Ounenka «OTJIMYHO» BBLICTABIISIETCS CTY/ICHTY, MOKa3aBIIEMY BCECTOPOHHHUE,
CUCTeMATU3UPOBAaHHBIC, TITYyOOKHE 3HAHHUA Y4eOHOW MpOrpamMMmbl IUCHUIUIMHBI U YMEHHUE YBEPEHHO
IPUMEHSTh UX Ha MPAaKTHKE MPHU PEIIeHUH KOHKPETHBIX 3a]lad, CBOOOJAHOE U MpaBUIIbHOE 00OCHOBAaHUE
MPUHSATHIX PEIICHUI.

OlIeHKa «XOpOlIIO» - BBICTABJISICTCA CTYJIGHTy, €CJIn OH TBep}IO 3HACT MaTepI/IaJ'I, FpaMOTHO U 110
CYILIECTBY M3Jaraer ero, yMeeT NPUMEHSTh MOJIyYEeHHbIE 3HAHMS Ha MPAKTHKE, HO JOMYCKAaeT B OTBETE
nim B peH_IeHI/II/I 3aga4 HeKOTOpBIe HETOYHOCTH, KOTOpBIe MOXKET yCTpaHI/ITI) C MIOMOLIBKO
JIOTIOJTHUTEIBHBIX BOIIPOCOB MPENOaBaTeN .

OneHka «yJI0BJIeTBOPUTEIbHO» - BBICTABISETCS CTYJEHTY, IMOKa3aBIlIeMy (parMeHTapHbIH,
pPa3pO3HEHHBIN XapakTep 3HAaHWW, HEIOCTATOYHO NpPaBHIbHBIE (HOPMYIHUPOBKH Oa30BBIX IMOHSATHH,
HapymeHm[ HOFH‘ICCKOﬁ IIOCJICIOBATCIIBHOCTU B U3JIOKCHHNNU HpOFpaMMHOFO MaTepHana, HO HpI/I 3TOM OH
BJIaJICET OCHOBHBIMH pa3JielaMHi Y4eOHOUW MporpamMmbl, HEOOXOIUMBIMU I JAIbHEUIIEro o0yueHus: u
MOXET HpI/IMeHSITI) HOJ'Iy‘IeHHI)Ie 3HAHUJ 110 06p33[1y B CTaHJIapTHOI\/'I CI/ITyaHI/II/I.

OneHka «HEYI0BJEeTBOPUTEIbHO» - BBICTABISETCS CTYACHTY, KOTOPBIA HE 3HAET OOIbIIeH
YaCTH OCHOBHOTO COJCp)KaHMUsI Y4eOHOW MporpamMMbl IHUCHMIUIMHBI, JOMYCKaeT TpyOble OIMOKH B



q)OpMyJII/IpOBKaX OCHOBHBLIX MOHSITHH AUCHUIUIMHBI U HEC YMCCT UCIIOJIb30BATh IMOJTYYCHHBIC 3HAHUA TIPpU
PEIICHNUU THUIIOBBIX MPAKTHYCCKUX 3aJa4.

8. YueOHo-MeTOAMYecKOe U HH(pOpMaIMOHHOE O0ecneyeHue JUCIUIIMHBI
a) OCHOBHasl JIUTEpaTypa

1.

10.

11.

Annpees B.B. Terorexauka [ DnekTpoHHbIH pecypc]: yueonnk/ Annpees B.B., Jle6enes B.A.,
CrnecuBneB b.M1.— Dnextpon. TexctoBbie nanHble.— CII6.: HanmoHanbpHBI MHUHEpaIbHO-
ceipbeBoii  yHuBepcuter — «lopmbiiiy, 2016.— 288 c—  Pexum  goctyma:
http://www.iprbookshop.ru/71706.html.— 3BbC «IPRbooks»

TexHuveckas TepMOJAMHAMUKA W TEIUIOTEXHHKA [DJIEKTPOHHBIN pecypc]/ — DIEKTpoH.
TekcToBbIe JaHHble. XameHko A.A., Kamuanuenko M.IO., Bucnory3zoB A.H.— CraBpomnosib:
CeBepo-KaBkasckuit  denepanpubiii  yausepcurer, 2017.— 107 c¢— Pexum noctyma:
http://www.iprbookshop.ru/75606.html.— 3BbC «IPRbooks»

Pacder TemioBBIX MPOLIECCOB M YCTAHOBOK B IPUMEpax M 3ajaydax [DJIEKTPOHHBIA pecypc]:
npaktukym/ Ilamaii B.B., MuxaitnoB A.I'., barpakoB IL.A., Tepebunos C.B., Cnobonuna
E.H..— D3nekTpoH. TekcToBble NaHHbIe.— OMCK: OMCKHI TOCYyIapCTBEHHBIM TEXHUYECKHI
yauBepcuteT, 2015.— 120 ¢.— Pexum noctyma: http://www.iprbookshop.ru/58098.html.—
9bC «IPRbooks»

Manass 3.M. TexHudeckasi TEINIOTEXHUKA [ DIEKTPOHHBIA pecypc]: yueObHoe mocodoue/ Manas
O.M., TomukoB JI.B.— OnektpoH. TekcToBble JaHHble.— CaparoB: CapaTOBCKHUIA
roCyJapCTBEHHBIN TexHn4eckuid yHuBepcuteT umeHu H0.A. INarapuna, O96C ACB, 2014.— 90
¢.— Pexxum nocryma: http://www.iprbookshop.ru/80120.html.— DbC «IPRbooks»

Mpakun A.H. Pacuer TemiosHepreTM4ecKUX YCTAaHOBOK IIPOMBIIUIEHHBIX MPEIPUITUN
[DnexTpoHHBI pecypc]: mpaktukym/ Mpakun A.H.— DnekTpoH. TEKCTOBbIE IaHHbIE.—
CaparoB: CapaTOBCKHII TOCYAapCTBEHHBIN TeXHUYEeCKU yHuBepcuteT umenu 0. A. Narapuna,
9bC ACB, 2015.— 24 c.— Pexwum noctyna: http://www.iprbookshop.ru/76510.html.— 2BbC
«IPRbooks»

Hukomnaes FO.E. Temnodukamuss u TeruioBble ceTd [DIEKTPOHHBIN pecypc|: MpakTUKym/
Huxonaes 10.E., BnoBenko M.A.— Dnextpon. TekctoBbie gaHHbie.— CapaTtoB: CapaTOBCKUIA
rocyaapcTBeHHbIN TexHnueckuil yauBepcuter umenu l0.A. INarapuna, 9bC ACB, 2015.— 36
¢.— Pexxum nocryna: http://www.iprbookshop.ru/76520.html.— 9bC «IPRbooks»

JlonmosiHUTEIbHAS JIUTEpATypa:

CrossHoB H.U. Teopernyeckue OCHOBBI TEIJIOTEXHUKM (TE€XHUYECKas TEPMOAMHAMUKA H
TerioMaccooOMeH) [DneKkTpoHHbIH pecypce]: yuedbHoe nocodbue/ CrosinoB H.U., Cmupnos C.C.,
CmupnoBa A.B.— OnexktpoH. TekcToBble naHHble.— CraBponons: Ceepo-KaBkasckuii
benepanbHbIN YHUBEPCUTET, 2014.— 226 c— Pexum J0CTyma:
http://www.iprbookshop.ru/63139.html.— 5BC «IPRbooks»

Heprorun B.B. TermomaccooOmen [DneKTpoHHBIN pecypce]: yuebHoe nocodue/ leprorun B.B.,
Bacunees B.®., Vusmea B.M.— OnektpoH. TekctoBble pgaHHble— CII6.: Cankr-
[TeTepOyprckuil Tocy1apCTBEHHBIN apXUTEKTypHO-CTpouTenbHbIM yHuUBepcuteT, ObC ACB,
2016.— 244 c— Pexum gocryma: http://www.iprbookshop.ru/74378.html.— DOBC
«IPRbooks»

TennoBble yCTAaHOBKM M OCHOBBI TEIUIOTEXHHMKH [DJIEKTpOHHBIH pecypc]: 1abopaTopHBIH
npaktukym/ H.II. Kynespoa [u np.].— DJexTpoH. TeKCTOBble HaHHbIe.— benropon:
benropoackuii rocynapcTBEHHbIN TexHosoruueckui ynusepcuteT um. B.I. Illyxoa, ObC
ACB, 2017.— 95 c¢.— Pexum pocryma: http:// www.iprbookshop.ru/80525.html.— 3BC
«IPRbooks»

Typnyes P.A-B., Manaesa M.3. Meroaunueckue ykazanus // TepMoaMHaMUYeCKUE TapaMeTphbl
U TPOIIECCHI UealTbHBIX ra30B. 3aKOHBI HI€aTbHBIX Ta30B U razoBeie cmecu. [ THU - 2005, 44
c.

HcaeB X.A., Enbmyp3aeB A.A. Meronuueckue yka3zanus //TenaoBoit pacueT maporeneparopa.-
[THHU - 2002, 21 c.
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B) IPOrpaMMHOe U KOMMYHHUKAIIHOHHOE 0o0ecredeHue

1. DneKTpOHHBIA KOHCHEKT JEKUUHA U 3IEKTPOHHO-OOYYaIOMMNA KOMIUIEKC MO AUCLHUILIMHE
«TemnoTexHuka»

2. TecTbl 17151 KOMIIBIOTEPHOTO TECTUPOBAHUSI CTYIEHTOB.

r). Humepnem pecypc - WWW.QStou.ru »saextponHas Oubnmoreka IBC «IPRbooksy,
«KOHCYIIbTaHT CTyIeHTa»

HNHuTepHeT-pecypcsl

thermophysics.rusmodules.php?name=PagesAd&pa...pid...

book-pdf.org>physics/file6014.html

fondknig.comymain...termodinamika i teploperedacha...

eknigi.org>nauka 1i...termodinamika-i-teploperedacha...

msmakarov.narod.ru>html/ctheme.html

teplotexnika.ucoz.ru»load/1

techliter.ruy...lekcii/termodinamika. . .teploperedacha. ..

termopower.ru>tehnicheskaya-literatura/126-lekcii. ...
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booksgid.comy...tekhnicheskaja-termodinamika-i.html

-
o

eknigi.org>nauka i...termodinamika-i-teploperedacha...

9. MarepuaibHO-TEXHHYECKOE O0ecredeHue JUCIMILIMHBI
1. Kimace ¢ MNEPCOHAIIBHBIMH KOMIIBXOTCpaAMH I HNPOBCACHHA IMMPAKTHUUCCKUX 3aHATHH U

BUPTYaJIbHBIX JJA0OPATOPHBIX PadoOT.

Tensorexnuka (Hanmuuue odopynosanus u TCO)

1

JlaboparopHsrii komruieke "Teronepenada mpu korBekimu u 00ayse” TITK-010-9J1P-01
(9 naboparopHbIx padoT)

1. Temnonepenaya npu KOHBEKIIUH U 001yBe crepxHs (Peanbras)

2. Terutonepenaya npu KOHBEKIMU U 001yBe paauaropa (Pearbras)

3. Temnonepenava npu KOHBEKIUHU U 001yBe 1apa (Pearbras)

4. Temonepenaya Mpyu KOHBEKLUH M 00/1yBe MIaCTUHBI (PeanbHas)

VY4eOHo-nadboparopubliii Kommuieke «TernnoooMeHHuKn» (4 1a00paTOpHBIX PabOTHI)
1. HccnenoBanue TpybuaToro TenaooOMeHHuka (Peanvhas)
2. HccnenoBanue miiacTHHYATOTO TeIJI000MeHHUKa (Peanvuast)

BuptyaneHbiit nporpaMMHBIii 1abopaTtopHblil kommieke "TemnorexHuka" (6 madop.
pabor)

BJIP_Nel. IlepBblii 3aKOH TEPMOJAMHAMUKH B IPUIIOKEHUHU K PEIIEHUIO OJTHOTO U3 BUJOB
TEXHUYECKUX 3ajiay;

BJIP_Ne2. Onpenenenre napaMeTpoB BIaXKHOIO BO3yXa;

BJIP_Ne3. VccnenoBanue mporecca MCTEUCHHS BO3AyXa YEPE3 CYKUBAIOIIECECS COILIO;
BJIP MNe4. Onpenenenne KodppuureHTa TEMIONPOBOAHOCTH TETIOU30ISLIMOHHOTO
Marepuana;

BJIP_NeS. Tennoornadya BEPTUKAIBHOIO LWIMHIPA IPU €CTECTBEHHOW KOHBEKIINY;
BJIP Ne6. ViccnenoBanre mpoIeccoB TEIIO0OMEHA Ha TOPU30HTAIIFHOM TPYOOIIPOBO/IE.

BuptyaneHbiii yaeOHBINH KoMILIeKC «TenoBble 2IeKTPOCTaHIIUN

KoMnieKkT miiakaToB 560x800 mm, N306pakeHne HaHECEHO Ha IJIACTHKOBYIO OCHOBY TOJIIIMHOMN 4 MM
u pazmepoM 560x800 mm. M300pakeHre o0nagaeT BOJOCTOMKIMHI CBOHCTBaMHU. Kaxk/pIil 1akatT numeer
9JIEMEHTBI KPETJICHHSI K CTEHE.
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5.1

Texuuueckast TepmoauHamMuka (16 mr.)

5.2

«Tertomaccooomen» 16 miT.

3.]1€KTp0HHLIe IJIAKATBI [leMoHCTpalMOHHbBIE KOMILIEKCH Ha 0a3e MyJIbTUMEANa-POEKTOpa (KOMIUIEKT
UIEKTPOHHBIX IIakaToB Ha CD, mynmsTuMenna-nipoektop BENQ, HOyTOYK, 3kpan 1,5x1,5 m):):

TexHuueckasi TepMoiMHaMuKa (86 1mT.)

o

Tennomaccooomen (122 mir.)

IIpe3enTanuu:

Tennonepenaya

TennoBbie U aTOMHEIC OJICKTPOCTAHIIUHN

JlBurarenyu BHyTPEHHErO0 CrOPaHUsl

DU3NKO-XUMHUYECKHE OCHOBEI COBpeMeHHOfI OHCPI'CTUKHU

DHeprocbepekeHre U ee poiib B )KU3HU o01IecTBa (52 crnaiiioB);

Meponpusitus o s3HeprodhGeKTHBHOCTH U dHEprocoepexeHunto (20 crnaioB);

N[OOI~ WIN|(F

OCo0EHHOCTH pean3aluy MPOrpPaMM SHEProcOepeKeHUs U SHEPTeTUIECKON
s dexTUBHOCTH 151 OFOKETHBIX Oopranu3anui (9cimaiion);

oo

Oneprobdanancel TOP ux cocrostuue u kiaccuduxanus (11 cnaios);

(o]

PacyeTHBI aHATN3 YHEPreTHUSCKUX MTOTOKOB M OayiaHcoB (11 caiiioB)




CocTaBHUTEIb.:

JoneHT kadeaps ya
«TemmorexHuKa U rTUAPaBInKa ( 7 &L L/ /M.3. Mapaesa /

COI'ZTACOBAHO:

3aB. kadeapoii -~ ,,,///
«TemrorexHnuKa v TUIPaBINKA ' l///_ - [ P.A-B. Typnves /
i

)

Hupexrop IYMP . //" / M.A. Maromaesa/

3ag. Beintyckatoiei kadenpoit « TMO» e / A.A. DnbMyp3aeB/




