[loKyMeHT NoAnucaH NpocToit 3NeKTPOHHOM NOAMUCHI0
NHbopmaumsa o Bnagenbue:
®MO: Makcumos Anekceit bopUCOBIHUCTEPCTBO HAYKH U BBIIIETO OBPA3OBAHM S POCCUICKOI dEJEPALIN

LomkHocTb: ﬂ”p%ﬁ&#ﬂﬁﬁﬁﬁﬁ*ﬁ%‘ﬁj}?%@ﬂ%ﬁ KBFBHOMHOE OBPAZOBATEJILHOE YUPEXK/EHUE BBICIIEFO OBPAOBAHUS
[ata nognucanus: 23.09.2023 15:43:3

VHAKINBHEIN NOTAMMHBIA Kl0u: MOCKOBCKHil IOJIMTEXHHYECKHIi YHUBEPCHTET»
84b180d1a3f02ac9e6052125672742735¢18b1ds  (MOCKOBCKHH MOJUTEX)

d)aKyaneT XHUMHAYECKON TEXHOJOTHU U OMOTEXHOJIOTHHI

PABOYASA ITPOTPAMMA JTUCHUITVIMHBI

TepmoanHamuka

Hamnpapnenue noaroToBku
16.03.03 XosoamwibHasi, KPHOT€HHAS] TEXHUKA M CUCTEMBI KH3HeOo0eCIeYeHus

[Tpodunb
X0J10AUIbHAS, KPUOTEHHAsI TEXHUKA M CUCTEMbI sKH3Heo0ecedeHusl
Kammdukanms

bakaaasp

®opma o0ydyeHust
oYHAas

Mocksa, 2023 .



Pa3padorunk(un):

accucTeHT Kad. « Texnuka Hu3kux temnepatyp» uM. ILJI. Kanumsr ¢ A. Momun/
CoruacoBano:

3aBenyrouwmii kadenpoit «TexHuka HU3KUX TeMIepaTypy,

K.T.H. / I.A. Hexpacos /



1. Hean, 321244 ¥ IVIAHUPYeMbIe Pe3yJIbTaThl 00y4eHHs M0 JUCHHUILIHHE

K 0CHOBHBIM 1I€JIIM OCBOCHUS AUCIMILINHBI « TepMoInHaMUKa» ClIeAyeT OTHECTH:
— MOJrOTOBKA CTYJIEHTA K JI€ATEIbHOCTH B COOTBETCTBUU C KBAIM(PHUKALIMOHHOMN Xapak-
TEPUCTUKOU 110 HAIPABIICHHUIO;
— OCBOEHHE OCHOBHBIX 3aKOHOB T€PMOJMHAMMKH, OCOOCHHOCTEHN 1 00JIacTell UX mpuMme -
HEeHMs, GOPMHUPOBAHUS 3HAHUHA U YMEHHI, HEOOXOTUMBIX I CAMOCTOSITEILHOT'0, 000CHOBAHHO-
r0 ¥ apryMEHTHUPOBAHHOTO BEIOOPA METO/I0B PEIICHUS MPUKIAIHBIX 33/1a4.

K ocHOBHEIM 3aga4aM OCBOCHHA JUCIHHMITIIMHBI ((TepMO,Z[I/IHaMI/IKa» CJICOYCT OTHCCTH:
— O3HAKOMJICHHEC C IPUHIOUIIOM pa6OTBI OCHOBHBIX TCTINIOTCXHHUYCCKUX YCTPOI\/JICTB.

OOyuenne o quctuIuinHe « TepMoAMHAMHKA) HApaBiIeHO Ha (OpMHUpOBAHUE CIICIYIO-
IIMX KOMIIETCHIIHIA:

Koa m HauMeHOBaHHe KOMIIeTEHIIMH I/IH}II/IKaTopLI JOCTHKCHUA KOMIICTCHIIUHN

OIIK-1. Cnocoben ucnons3oBath ¢pyHaameH- | TOITK-1.1. 3HaeT OCHOBBI MAaTEMAaTHKH U
TaJIbHBIC 3aKOHbI PUPOJIBI X OCHOBHBIC 3aKO- | (y3uku

HbI CCTCCTBCHHOHAYTIHBIX TUCIHUIUIAH B TIPO- | JIOINK-1.2. YMmeer pewmarb CTaHAapTHbIE
(heccronanbHOI AeSATEIPHOCTH npodeCCHOHANIBHBIC 3a/1a4d ¢ TIPUMEHEHUEM
€CTECTBCHHOHAYYHBIX W OOIICHHKCHEPHBIX
3HAHHUH, METOI0OB MaTEMAaTHYECKOTO aHaJIn3a
U MOJICTTUPOBAHUS

2. MecTO0 IMCUMILIMHBI B CTPYKTYpe 00pa3oBaTe/IbHOM NMPOrpaMMbl

JucrtunmHa « TepMoanHaMuKa» BXOJIUT B 00s3aTeNIbHYIO 4acTh bioka 1 ocHOBHOM 00-
paszoBaTelbHON TIporpamMmbl OakanmaBpuara 1mo HampasiaeHuto 16.03.03 XomoaunbpHas, KpUOTEH-

Hasl TEXHUKA M CUCTEMBI YKU3HCOOECCIICUCHHS.

3. CTpyKTypa U copepKaHue AUCIUIIHHBI

OO01as Tpy10eMKOCTh AUCUUILINHBI « TepMOAMHAMMKA» COCTaBISET 3 3a4eTHBIX(E) eu-
Huti(sl) (108 gacoB).
3.1 Buasbl yueOHOi1 padoThl M TPYI0EMKOCTh
3.1.1. Ounas ¢popma oOydeHus

Hucuunnuna « TepmoanHaMuka

Ne KosmuectBo CemecTpsbl
n/n Buj yueOHoii padoThl 3
4acoB
1 | AyautopHble 3aHATHSA 54 54
B ToM uucne:
1.1 | Jlexuun 36 36
1.2 | CemuHapcKue/mpakTHUECKUE 3aHITHS 18 18




1.3 | JlabopaTopHbI€ 3aHATHS
2 | CamocTosiTe/ibHasi padoTa
B ToMm uncie: 54 54
2.1 | TectupoBanue
3 | llpomekyTouHAs aTTeCTALMS
3auver/nud.3adueT/7K3aMeH IK3aMeEH 3K3aMEH
Hroro 108 108
3.2 TemaTu4ecKni MJIaH U3yYeHUS] JUCHUILINHBI
(o popmam oOyueHHs)
3.2.1. Ounas dhopma oOyueHus
TpyroeMkocTb, Yac
AyauTopHasi padora ®
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1.1 Tema 1. [Ipenmer u MmeTOa TEPMOIU- 12 ) 6
HAMUKH 4
1.2 | Tema 2. TepMoauHaMUYECKHE MPO- 12 ) 6
1[€CChI HICAJIbHBIX Ta30B
1.3 Tema 3. Il 3akOH TepMOAMHAMUKH JIsI
00paTUMBbIX U HEOOpaTUMBIX ITpoLIeCc- 12 4 2 6
COB
1.4 | Tema 4. KpyroBsie mpoueccsl Win 12 4 ) 6
1UKIbL [IpsiMble 1 0OpaTHBIC ITUKIIBI
1.5 | Tema 5. LIuknsl peasIbHBIX TEIUIOBBIX
nsurareneit: Orro, duzens u Tpun- 12 4 2 6
KJIep
1.6 | Tema 6. JlnuarpaMmsl BOJSHOTO Mapa 1
aHaJIN3 OCHOBHBIX TEPMOJIMHAMUYE- 12 4 2 6
CKHX IPOIIECCOB
1.7 | Tema 7. Lluknsl napoTypOMHHBIX yCTa- 12 4 ) 6
HOBOK
1.8 Tema 8. TepMoaMHaMHUKa MOTOKA 12 4 2 6
1.9 | Tema 9. Teopetnueckas u peajabHast
WHJIUKATOPHBIE JUArpaMMbl KOMIIpEC- 12 4 2 6
copa -
Hroro 108 36 18 54

ouu. 1 3akoH TEPMOAVMHAMHKHU U €T0 YaCTHBIC CIIy4dau.

BCCHBIC, O6paTI/IMbIe nu HeO6paTI/IMLIe IIPOLECCCHI.

3.3 Conepxanne IUCHUNINHBI

Tema 1. HpenMeT H METOA TEPMOAUHAMUKHA

Jlexmus 1. Ilpeametr u MeTon tepmoauHamMuku. OCHOBHbBIE TEPMOAUHAMHYECKHUE (PYHK-

Jlexuus 2. ITapameTpsl uaeanpHOTO rasza. TepMHUecKHE M KaJOpUYECKHUE MapaMeTphl.
YpaBHEHHE COCTOSIHUS UICATTBHOTO Ta3a.
Tema 2. TepMoguHaMHUYeCKHE MPOLECCHl HAEATbHBIX F230B
Jlexuumst 3. TepmoarHaMHUECKHE MPOIIECCHI UACATBHBIX Ta30B. PaBHOBECHbBIE U HEPABHO-




Jlexuus 4. IonuTtponHslil poliecc kak Hanbosee oOUIHii, ero yacTHele ciiydyau. PaGouas
U TEIUIOBAs IMarpamMmMsbl, H300paskeHue MPOIECCOB.

Tema 3. 11 3aK0H TepMOAMHAMHUKH AJI51 00PAaTHUMbIX M HEOOPATHUMBIX IPOLIECCOB

Jlexuus 5. II 3aK0H TepMOAMHAMUKH JUIsI 00PaTUMBIX U HEOOPAaTUMBIX IIPOIIECCOB.

Jlexiust 6. Marematuueckoe BbIpakeHue Il 3akoHa (MPUHIMI CYIIECTBOBAHUSA H
BO3pacTaHus SHTponuH). PopMyJIUPOBKH BTOPOIO 3aKOHA.

Tema 4. Kpyrosslie npoueccsl ujin HuK/Ibl. [IpsiMbie 1 00paTHbIE HUKJIbI

Jlexuus 7. KpyroBeie mporecchl Wi IUKibL. [Ipsimbie u oOpatHble ukibl. OneHka 3¢ -
(EeKTUBHOCTH LIMKJIOB TEIUIOBBIX JIBUTaTeNIel U XOJIOAUIBHBIX YCTAaHOBOK.

Jlexuus 8. Llukn KapHo kak sTanoHHbIN ¢ Touku 3penus tepmuyeckoro KIIJI, ero nocro-
WHCTBA U HEJIOCTATKHU.

Tema 5. Ilukibl peajbHBIX TeIJIOBBIX ABHrarte-jaei: Orro, {uzens n Tpunkiep

Jlexnusa 9. LIukmel peasibHBIX TEIUIOBBIX ABHUrareneit: Orro, duzens u Tpunkinep Llukibr
ra30TypOMHHBIX YCTaHOBOK. (4acTb 1)

Jlexmusa 10. [{ukibl peanbHbIX TEMIOBBIX ABurareneit: Orro, Juzens u Tpunknep Luk-
JIbI Ta30TYPOMHHBIX YCTAaHOBOK. (4acTh 2)

Tema 6. /lnarpaMmmbl BOASIHOIO NMAPa M AaHAJIU3 OCHOBHBIX TEPMOAMHAMMYECKHUX
MpoLeccoB

Jlexuus 11. BoasiHOM map M ero XapakTepUCTUKH. AHAaIU3 TpeX CTaJAui MOJydyeHus Ie-
perperoro mnapa.

Jleknusa 12. JlnarpaMMbl BOASIHOTO Mapa W aHAJIW3 OCHOBHBIX TEPMOJUHAMHYECKHUX MPO-
I[ECCOB.

Tema 7. lukiabl NapoTypOMHHBIX YCTAHOBOK

Jlexumsa 13. L{ukibsl napoTypOMHHBIX YCTaHOBOK.

Jlexnusa 14. ITaposoit nukn Kapho, ero mroctonncta u HeaoctaTku. [{ukn Penkuna.

Tema 8. TepMoaguHaAMHUKA TOTOKA

Jlexuusa 15. TepmoanHaMuKa MOTOKA. YpaBHEHHE SHEPIUU AJs MOToKa. PaboTa mpoTus
cun tpenus. MccnenoBanue amuabaTHBIX TEUEHWUH. DHTAIBNHS W TEMIEpaTypa TOPMOKEHUSI.
N3menenue napameTpoB IOTOKA IIPU pa3srOHE U TOPMOXKECHUH.

Jlexums 16. Pacuer ckopocTH TedeHHs U pacxoja. MexaHu3M nepeHoca SHEPTUH B ITOTO-
ke. Ckopoctb 3Byka. Kputnueckue ycnosus. Knunemarndeckoe nccie0BaHUE TEUEHUS B KaHa-
nax. Jlo- u cBepx3BykoBoe TeueHue. Comno JlaBans. [poccenupoBanue. MuBepcns. Kpuas un-
BEpCHUMU.

Tema 9. Teoperuyeckasi U peajibHAsl HHANKATOPHbIE AUATPAMMBbI KOMIIpeccopa

Jlexuus 17. Komnpeccop. OnHOCTynEHUATHIM MOPLUIHEBOW KOMIIPECCOD.

Jlexums 18. Teopernueckast U peasibHasi UHANKATOPHBIE JUarpaMMbl Kommpeccopa. MHO-
rOCTYIIEHYATBI KOMIIPECCOP.

3.4 TemaTHKa CEMHHAPCKHUX/TIPAKTHYECKUX M J1a00PATOPHBIX 3aHATHH

Tema 1. OcHOBHBIE IapaMeTPbI COCTOSTHUA padouero Teja

Cemunap 1. OcHoOBHBIE TapaMeTpPbl COCTOSTHUS padouero Tena. OnpeneneHne OCHOBHBIX
MapaMeTpoB COCTOSHUSA paboyero Tena

Tema 2. 3akoHbI HIeaJTBLHBIX TA30B

CemuHap 2. 3aKOHBI U€aIbHBIX Ta30B. PemeHne 3aau 1Mo MpUMEHEHUIO 3aKOHOB UJIE -
QJIBHOTO Ta3a

Tema 3. Tensi0eMKOCTBb I'a30B M UX cMeceil

Cemunap 3. TerioeMKOCTh ra30oB U uX cMmeceld. OmnpeneneHue TEII0eMKOCTH Ia30BbIX
cMmecei

Tema 4. Onpenesienne napaMeTpoB BOASTHOT0 nmapa Ha p-v u T-s Auarpammax

Cemunap 4. Onpezenenue napaMeTpoB BOASHOTO napa Ha p-v u T-s nuarpamMmmax



Tema 5. Pacuer u3mMeHeHusi NapaMeTpPoOB padoyero tejia B ukKJe Penkuna

Cemunap 6. Pacuer n3meHeHus mapamMeTpoB paboyero Tena B IUkIe PeHkrHa

Tema 6. Pacuer ucredenus raza u3 cocyja 1moj AaBjJeHHeM

CemuHap 6. Pacuer ucteuenus rasa u3 cocy/a noJj 1aBjIeHUEM

Tema 7. Onpenesienue ko3gguureHTa Temonepeaadu NMpPU TeYEeHUH KUIKOCTH B
TpyOe

Cemunap 8. Omnpenenenue kodpduIMEHTa TEIUIONEpPeaadd MPU TCUCHUH >KUIKOCTH B
TpyOe

Tema 8. Onpenesienue ko3GpGUuMEHTA TENIONPOBOIHOCTH MHOTOCJTOMHOM CTEHKH

Cemunap 8. Omnpenenenue ko3¢ (UIMEHTa TEIIONPOBOJAHOCTH MHOTOCIOWHONW CTEHKH
(vacth 1)

Tema 9. Onpenesienne ko3¢ puureHTa TENJI0NPOBOIHOCTH MHOTOCI0HHON CTEHKH

Cemunap 9. Onpenenenue kod(PUIIMEHTAa TETUIONPOBOIHOCTH MHOTOCIOWHON CTEHKH
(uacthb 2)

3.5 TemaTrnka KypcOBBIX IPOEKTOB (KypPCOBBIX padoT)
He npenycmorpeno
4. YuyeOHo-MeTOoaAMYeCKOe M HH(OPMaIHOHHOE 00eceyeHne

4.1 HopmatuBHbie 10KyMeHTHI 1 I'OCThI
1. TOCT 25380-2014 «TepmonuHamuka, mIpoune aCeKThD)

4.2 OcHoBHas1 JInTEpaTypa

1. Mopo3os, B. B. Texuuueckast TepmoauHamuka : yueonoe nocodue / B. B. Mopo3os,
H. M. MakcumoB. — Benukue JIyku : Benukonykckas 'CXA, 2022. — 172 ¢c. —
ISBN 978-5-8047-0063-9. — Tekcrt : aneKkTpoHHBIH // JIaHb : 31eKTPOHHO-O0MOIHO-
teunas cuctema. — URL: https://e.lanbook.com/book/261638 (mara oOpamieHus:
23.08.2023). — Pexxum mocTyma: i aBTOPHU3. TTOJIb30BATEICH.

2. Ilaxos, B. I'. Tepmonunamuka u Terionepeaaya : yuebnoe nocodue / B. I'. Illaxos.
— Cawmapa : Camapckuii ynusepcurert, 2022. — 164 c. — ISBN 978-5-7883-1722-
9. — Texkcr : 21eKTpoHHBIHN // JIaHb : 3neKTpoHHO-OubnoTeyHas cucrema. — URL:
https://e.lanbook.com/book/336659 (mara obpamenus: 23.08.2023). — Pexum no-
CTyma: JUIsl aBTOPH3. M0JIb30BaTeNeH.

4.3 JlonoJiHUTEIbHAS JTUTEPATYPA

1. [roxosa, U. H. TepmoauHaMuuecKuii UK TEILIOPUKAITMOHHON MTApOCHIIOBON yCTa-
HOBKH : yuebHoe nocodue / M. H. lroxkoBa. — Canxt-Iletepoypr : CIIGIJITY, 2018.
— 80 c. — ISBN 978-5-9239-1040-7. — Tekcr : 3nekTpoHHbIi // JIaHb : 3J€KTPOH-
HO-OuGmoreunas cucrema. — URL: https://e.lanbook.com/book/111125 (mara 06-
pamenusi: 23.08.2023). — Pexum goctyna: AJis aBTOPHU3. MOJIb30BATENCH.

4.4 DyieKTpOHHBbIE 00pPa30BaTeJIbHbIE PeCYPCHI
1. 90P «TexHuueckas TepMOIMHAMUKA»
URL: https://online.mospolytech.ru/local/crw/course.php?id=8115



https://online.mospolytech.ru/local/crw/course.php?id=8115
https://e.lanbook.com/book/111125
https://e.lanbook.com/book/336659
https://e.lanbook.com/book/261638

4.5 JIuueH3HMOHHOE U CBOOOJHO pacnpoCTPaHsieMoe MPOorpaMMHoe odecie-
YyeHue

He npexgycmorpeno.

5. MartepuajibHO-TeXHHYECKOe o0ecneyeHmne

[TpoBenenue JEeKIUH OCYIIECTBIIAETCS B OOIICYHHMBEPCHUTETCKUX AyAUTOPHSX, TNE Mpery-
CMOTpEHa JAEMOHCTpauus (puiabMOB, CIAlHJ0B MM HCIOJb30BAaHUE PA3AATOYHBIX MATEPHAIIOB.

Aymutopun AB2214 u AB2209.

6. MeToanuecKue peKoOMeHAaluu

6.1 MerToanueckue peKOMeHAAIUM IS IPenoJaBaTesisi 10 OPraHu3a-
1M 00y4eHus

OcHOBHBIM TpeOOBaHHEM K MPENOAABAHUIO TUCIHMIUIMHBI SBISIETCS TBOPUYECKUH, MPO-
OJIEMHO-TMAJIOTOBBIM MMOAXO0/I, MO3BOJISIOMIMN TMOBBICUTH MHTEPEC CTYACHTOB K COJIEP)KAHHUIO
y4eOHOro Marepuania.

OcHoBHast popma U3ydeHUs U 3aKPETICHUs 3HaHUHM 10 3TOW TUCHUIUINHE — JIEKIIMOHHAS,
nabopaTopHas U mpakThueckas. IlpenogaBarens AOMKEH MOCIEIOBATENBHO BBIYUTATH CTY/CH-
TaM pAJl JIEKIUHA, B X0/1€ KOTOPBIX CIEAyeT COCPEIOTOYUTh BHUMaHUE HA KIFOYEBBIX MOMEHTaX
KOHKPETHOI'O TEOPETUYECKOI0 MaTepuasa, a TakK€ OPraHM30BaTh NPOBEIEHUE MPAKTHUECKUX
3aHATUN TaKUM 00pa30M, YTOOBI AKTUBU3UPOBATH MBIIIEHUE CTYJIEHTOB, CTUMYJIUPOBATh CaMO-
CTOSAITENIFHOE M3BJICYEHUE MU HEOOXO0AUMOM MH(OPMAIIMK U3 Pa3IMYHBIX HCTOYHUKOB, CPABHHU-
TEJIbHBIN aHAIN3 METOJOB PEUICHHH, COOCTaBIEHNE TOIYYEHHBIX PE3yIbTaTOB, (POPMYIHPOBKY
Y apryMEHTAIMI0 COOCTBEHHBIX B3IJISJI0OB HA MHOTHE CIIOPHBIE TPOOIEMBI.

OcHOBY yueOHBIX 3aHATHH MO TUCHUIUIMHE COCTAaBISIOT JIEKIMH. B mpouecce o0yueHus
CTYZICHTOB HCIIOJIb3YIOTCSl Pa3JIUYHbIe BBl YUEOHBIX 3aHATUN (ayJUTOPHBIX U BHEAYAUTOP-
HBIX): JIEKLIUU, CEMUHAPCKUE 3aHATHsI, J1a0opaTopHble pabOThl KOHCYNbTaUUU U T.A4. Ha nepBom
3aHATHH 10 JTAaHHOM yueOHOHM AMCUUIUIMHE HEOOXOIMMO 03HAKOMHTDH CTYIEHTOB C MOPSIIKOM ee
U3YYEHHUS, PACKPBITH MECTO M POJIb AUCLMILIUHBI B CUCTEME HAYK, €€ MPAKTUYECKOe 3HaueHUe,
JIOBECTH JI0 CTYJICHTOB TpeOoBaHUs Kaeapbl, OTBETUTH Ha BOIPOCHI.

[Ipn moAroToBke K JIEKIIMOHHBIM 3aHATUAM 1O Kypcy «TepMoanHaMuka» HEOOXOAMMO
IIPOAYMATh IUIaH €r0 MPOBEACHUS, COJEP/KaHNE BCTYNUTENbHON, OCHOBHON M 3aKIIOYUTEIbHOU
YacTH JIEKIIUH, 03HAKOMHUTHCSI C HOBUHKaMH Y4eOHON M METOJUYECKON JUTepaTyphl, MyOauKa-
LUSAMHU TIEPUOJIUYECKON N€YaTH MO TEME JIEKIIMOHHOTO 3aHATHS, ONPEIEIUTh CPEICTBA MaTEpH -
AJIbHO-TEXHUYECKOIro oOecreyeHus! JIEKIIMOHHOTO 3aHATUS U MOPSIOK UX UCIIOJIb30BaHUS B X0JI€
YTEHU JIEKIUU. Y TOUHUTH IUIaH IPOBEJEHHS MPAKTUYECKOTO 3aHATHSI 110 TEME JIEKLUH.

B xoze neKIIMOHHOT0 3aHATHS NPEeIoaBaTesb J0JKEH Ha3BaTh TEMY, yueOHbIE BOIPOCHI,
03HAKOMUTH CTYAECHTOB C IIEPEUYHEM OCHOBHOW M TONOJIHMUTEIBHOW JUTEPATYpHl 110 TEME 3aH:-
THSL.

Bo BcTynuTenbHON YacTH JEKIMM 00OCHOBAaTh MECTO U POJIb M3ydaeMOW TeMbl B y4eO-
HOM JUCHLMIUIMHE, PACKPBITh €€ MpaKTHuecKoe 3HaueHue. Eciau unraercs He mnepBas JIEKLIUs, TO
HE00XO0IMMO YBS3aTh €€ TEMY C MpeIbIayIIel, He Hapyllas JOIMKH H3JI0KEeHUs yueOHOro mare-
puaina. Jlekiuio cieayeT HaUMHATh, TOJBKO YETKO 0003HAUMB €€ XapakTep, TEMY U KpyT Te€X BO-
IPOCOB, KOTOPBIE B €€ X0 OyAyT PaCCMOTPEHBI.



B ocHOBHOI "acTu JIeKIIMU ClIEelyeT PacKpbITh COJAEpKaHUE YUeOHBIX BOMPOCOB, aKIIEH -
TUPOBaTh BHUMaHHUE CTY/JEHTOB HAa OCHOBHBIX KaTE€rOpHAX, SIBICHUSIX U Mpoleccax, 0COOCHHO-
CTAX MX MPOTEKaHUs. PacKpbIBaTh CYIIHOCTh U COACPIKAHME PA3IUYHBIX TOUEK 3PEHMS M HAyY-
HBIX M10/IX0JIOB K OOBSICHEHUIO T€X WM MHBIX SIBICHUH U nporieccoB. CreyeT apryMeHTHPOBAHO
000CHOBAaTh COOCTBEHHYIO MO3UIIMIO MO0 CHOPHBIM TEOPETUYECKUM BorpocaM. [IpuBoauts npu-
Mepbl. 3aJ1aBaTh 110 XOAY M3JI0KEHHS JIEKIIMOHHOTO MaTepuaa puTOpUUYECKUE BOIIPOCHI U CaMO-
My JaBaTh Ha HUX OTBET. JTO CIIOCOOCTBYET aKTHUBU3ALUU MBICIUTEIBHON JESTENIbHOCTH CTY-
JIEHTOB, TOBBIIICHNIO UX BHUMaHU U MHTEpECA K MaTepuay JIEKLIUH, ee coaepxkanuto. [Ipeno-
JlaBaTellb JOJKEH PyKOBOJIUTH pabOTOM CTYJIEHTOB MO KOHCIEKTUPOBAHUIO JIEKIIMOHHOTO MaTe-
puaina, mo4epKkuBaTh HEOOXOAMMOCTb OTPAKEHHUS B KOHCIIEKTaX OCHOBHBIX MOJOXKEHUHN H3yYae-
MO TeMBbI, 0CO00 BBIICIISIS KAaTETOPUITHBIN armapar.

B 3aximtounTenbHON YacTH JIEKIMM HE0O0XOAMMO c(opMyIupoBaTh OOIIME BBIBOJBI IO
TeMe, PACKpbIBAIOLINE COJEP’KAaHUE BCEX BOMPOCOB, MOCTABIEHHBIX B JEeKUUU. OOBSIBUTH IJIaH
OUYEPEHOT0 CEMHHAPCKOT0 MJIH JIAOOPATOPHOTO 3aHATHUS, AaTh KPATKUE PEKOMEHJIAINH 110 MO~
TOTOBKE CTYJIEHTOB K CEMHUHapy WiIu jJabopaTtopHoil padore. Onpenenutb MeCTo U BpeMs KOH-
CYJbTALIUU CTyJIEHTaM, MOKEJIaBIIUM BBICTYIIUTh HA CEMUHApe ¢ JOKJIaJaMHu U pedeparaMu 1o
aKTyaJIbHBIM BOITPOCaM 0OCY’KaeMON TEMBI.

Lenb mpakTUUeCKUX — 00ECIIeYUTh KOHTPOJIb YCBOCHHS y4eOHOro MaTepHaia CTyJeHTa-
MU, pacIIUpeHue U yriyOaeHne 3HaHui, MOTyYeHHBIX UMH Ha JIEKIUSIX U B XOJ€ CAMOCTOSITEIb-
HOU paboTsl. IloBbimeHre 3PPEKTUBHOCTH MPAKTHUECKUX 3aHIATUN JOCTUTAETCs MOCPEICTBOM
CO3/1aHMsI TBOPYECKON 00CTaHOBKH, PACIIOJIararoliei CTyIeHTOB K BHICKa3bIBAHUIO COOCTBEHHBIX
B3IJISJIOB U CYXJIEHUH 110 00Cy’KJaeMbIM BOIIPOCAM, JKEIAHUIO Y CTYJCHTOB IOPadOTaTh y TOCKH
IIPU PELICHNH 3a/1a4.

ITocne kax10ro JIEKIMOHHOTO, Ta0OPAaTOPHOTO U MPAKTUYECKOTO 3aHATHUS CAENIaTh COOT-
BETCTBYIOIIYIO 3allHCh B JKypPHAJIAX ydeTa MOCEHAEMOCTH 3aHATHH CTYIEHTAMH, BBISICHUTH y
CTapoCT y4eOHBIX I'PYMI MPUYMUHBI OTCYTCTBUS CTYIEHTOB Ha 3aHATUSAX. [IpOBOANTH IpymnIoBbIe
Y MHIUBHTyaJIbHbIE KOHCYJIBTAI[UU CTYJIEHTOB IO BOIPOCaM, BO3HHUKAIOIUM y CTYJEHTOB B X0OJI€
UX TMOATOTOBKU K TEKYIIEH M MPOMEKYTOUHOM aTTeCTalluy MO y4yeOHOM AUCIUIIIUHE, PEKOMEH-
JIOBaTh B MIOMOIIb YYEOHBIE U IPYTHe MaTepHalibl, a TAKXKe CIIPAaBOYHYIO JIUTEPATYPY.

OreHKa BbICTABJISIETCS MPENoaBaTeieM U 00bsBISETCS OCIe OTBETA.

[IpenonaBaTenb, NPUHUMAKONIUI 3a4€T WM 3K3aMEH, JJUYHO HECET OTBETCTBEHHOCTH 3a

IIPABHJIBHOCTH BBICTaBJICHUSI OLICHKH.

6.2 MeTonnyeckue yKazaHus JJisl 00yYAIOIUXCHA MO0 OCBOCHUIO TUCHUIINHbBI

Pabora cryneHTa HampaBieHa Ha:

. U3yYeHHE TEOPETUYECKOTO MaTepuaia, MOATOTOBKA K MPAKTHYECKUM 3aHSATHUSIM,
71a00paTOPHBIX 3aHATHIM U BBITIOJHEHNE TIPAKTUIECKUX padoT U 1abopaTOpHBIX padoT.

. MOJITOTOBKA W BBITIOJHCHUE TECTHPOBAHUS C HCIOJIh30BAHHUEM O0O0IIEC00pa3oBa-
TEJBHOTO MopTalia

. HalKMCaHUe U 3alIuTa pedepara 1o npeioKeHHOU TeMe

CamocrosiTenbHas paboTa CTyIEHTOB MPEACTABISET COO0N Ba)kHEHIIIee 3B€HO y4eOHOTO
nporiecca, 63 MPaBUIBHON OPraHU3aIluK KOTOPOTO O0YUYAIOMIMKCST HE MOXKET ObITh BHICOKOKBA -
JTU(PUIUPOBAHHBIM BBIITY CKHUKOM.

CTyAeHT JOKEeH MOMHHUTbh, YTO HAYMHATH CAMOCTOSTEIbHBIE 3aHATHUS CIEIYET C IEPBOTO
CEMECTPA U MPOBOAUTE UX PETYJIAPHO. OueHb BaXXHO MMPUITOKUTh MAKCUMYM YCI/IJ'II/II\/'I, BOJIH, YTO-
ObI 3acTaBUTH ce0s pabOTaTh C MOJHOW HArPy3KOH C MEPBOTO JIHSI.

He cnenyer oTkmangsiBaTh paboTy Takke M3-3a HEPaOOYEro HACTPOSHHS MIIA OTCYTCTBHS
BJIOXHOBeHMsI. HacTpoeHue HyXHO co3maBaTh camoMy. [loHMMaHue HEOOXOJMMOCTH BBITIOTHE-
HUA pa6OTI)I, 3HAaHUEC LCJIN, OCMBICJICHUEC MCPCIICKTHUBLI 6J13,FOHpI/I$ITHO BJIMAIOT HA HACTPOCHHUC.



Kaxxnpiii cTyieHT JOKEH caM IUIaHUPOBAaTh CBOIO CAMOCTOSITENIbHYIO paboTy, UCXOs U3
CBOMX BO3MOXKHOCTEH M MPHOPUTETOB. DTO CTUMYJIUPYET BBHINOJIHEHHE paboThl, co3aaeT Ooee
CIOKOWMHYI0 00CTaHOBKY, YTO B UTOT€ MOJIOKHUTEIBHO CKa3bIBACTCA HA YCBOEHUH MaTepHaa.

BaxxHo mosiHee yuecTb 00CTOSTENBCTBA CBOEH paboThl, YSICHUTH, UTO SIBJISIETCS TJIaBHBIM
Ha JIaHHOM 3Talle, Kakylo Mocie0BaTeIbHOCTh Pa0OTHI BEIOpPaTh, YTOOBI BHITIOJHUTH €€ JTyYIlle U
C HAaMMEHBIIMMU 3aTPaTaMU BPEMEHU U DHEPTHH.

Jlis oo TBOpHON paboThl HEMATOBAXXHOE 3HAUEHUE MMEET 0OCTaHOBKA, OpraHU3aIUs
pabouero mecta. Hy>kHO 10OUTBCS, YTOOBI MECTO PAOOTHI 0 BO3MOXKHOCTH OBLIO TOCTOSHHBIM.
PaboTa Ha MpUBBEIYHOM MecTe JieflaeT ee 0oJiee TI0I0TBOPHOU. [IpoyKTHBHOCTE pabOTHI 3aBU-
CUT OT MPABUJIBHOIO YepeOBaHus TpyAa U oTabixa. [loaTomMy Kak[ple yac WM ABa CIEQyeT Je-
naTh nepepslB Ha 10-15 MuUHYT. BBIXOAHBIE THHU JIy4dIlle IOCBATUTh AKTUBHOMY OT/ABIXY, 3aHATH-
M CIIOPTOM, IIPOTYJIKAMHU Ha CBEKEM BO3AYXE U T.A. Jlake MepeKtoueHre ¢ OJJTHOTO BUA yM-
CTBEHHOM pabOThI Ha IPYTOi MOXKET CIIYKUTh aKTUBHBIM OTJBIXOM.

CTyneHT JoKeH MOMHMTB, YTO B Ipoliecce 00y4YeHUsl BaXKHEHIIYIO pOJIb UTPAET CaMo-
cTosTenbHas pabora ¢ kHUrol. HayuuThcst paboTaTh ¢ KHUTOM — Ba)KHEHIIasl 3a/1a4a CTyJ/IEHTa.
be3 aToro HaBbIka OyeT Upe3BbIUAIHO TPYAHO M3y4aTh MPOrPaMMHBII MaTepuai, U MHOTO Bpe-
MeHU OyJeT NoTpaueHo HepaluoHaabHO. PaboTa ¢ KHUTOM CKiIaabIBaeTCs U3 YMEHHs 0100paTh
HEOOXO/IMMbIe KHHUTH, pa3o0paThCsi B HUX, 3aKOHCIIEKTUPOBATh, BHIOPATh IJIaBHOE, YCBOUTH U
MPUMEHUTD Ha MPAKTHUKE.

7. ®OHJ OLIEHOYHBIX CPEACTB

7.1  MeToabl KOHTPOJISI M OLICHUBAHUS Pe3yJIbTATOB 00y4eHHUs

Jlo naTel mpoBeeHUs MPOMEXKYTOYHOM aTTeCTalluK CTYJEHT JOJDKEH BBINOJHUTH Bce pabo-
TBI, TIPEyCMOTPEHHbIE HACTOAIIEH pabouell mporpamMmoit aucuuiuinHbl. [lepedens obs3arens-
HBIX paboT U opMa OTYETHOCTH MPEACTABIEHBI B TAOIHUIIE.

HepequL 00s13aTEIbHBIX pa60T, BBIIIOJIHACMBIX B TCUCHUC CCMECCTpPaA IO JUCHUIIIIMHE «Tep—

MOJAMHAMUKA»
Bun pabotsl dopma OTYETHOCTH U TEKYILETO KOHTPOJIS
TectupoBanue OueHka npenojaBaTeisl «3a4TE€HO», €CIIU Pe3yJIbTaT Te-

CTHUpOBaHUs MO IKane (mpuioxenue b) cocrasnser 60-

nee 41%.

7.2 llIkajia 1 KpUTEPHUHU OLCHUBAHUS Pe3yJIbTATOB 00y4YeHUSA

7.2.1 lllkaja oneHUBAHUA TeCTHPOBAHUA

Pe3ynbrar TecTupoBaHuUs OIICHUBAETCS 10 TPOIIEHTHOM IIKaJIe OICHKH.

OI_ICHKa KomuuectBo MMPaBUJIBHBIX OTBCTOB

OTJIMYHO Ot 81% mo 100 %
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XOPOILO Ot 61% 1o 80%
YIOBJIETBOPUTEIBHO Ot 41% 1o 60%
HEYI0BJIETBOPUTEIHHO 40% 1 MeHee NpaBUIbHBIX OTBETOB

7.3 OueHo4HbIe CpeacTBA

7.3.1 Texkymmii KOHTPOJIb

7.3.1.1 IIpumep TeCTOBBIX 3aJaHUI:

1. VI3 npuBeeHHBIX BBIPAXKECHUH BBIOEpPHUTE I H30XOPHOTO MpoIlecca ypaBHEHHE 3TOTO

npouecca, BblpaxeHue | 3akoHa TepMOJMHAMUKU M BbIpaK€HUE Ui pabOoThl MO PACIIUPEHUIO

rasa.
a) V/T=const;
b) p/T=const;
¢) pV?=const;
d) pV=(m/?)RT;
e) Q=pAV+AU;
f) Q=AU;
g) Q=A;
h) Q=0;
1) A=pAV;
j) A=0;
k) A=Q;
1) A=-AU.

2. TemoBoi ABUTATCJIb 3a OAWH LUKII MMOJIY4YaCT OT HArpeBaTCJIA 100 KZ[)K TCIJIOTBI 1 OTHACT

xonoaunbHUKY 60 k/[x. Uemy pasen KIIJ] atoro asurarens (%)?

a. 60
b. 67
c. 40
d. 25

3. Tennosoii asurarens ¢ KI1J1 50% 3a onuH LUK OTHAET XOIOJMIBHUKY 56 KJIK TEIIO0THI.

Kaxkas pabora um (k/[x) coBepiiaeTcst 3a OAUH UKI?

a. 40
b. 41

10
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c.28
d. 56

Nk W=

LR

12.

13.
14.
15.
16.
17.
18.
19.
20.
21.
22.

23

30.
31.
32.

7.3.2 IlpoMexkyTOUHASL ATTECTAIUA

7.3.2.1 Bonpocsl K 3K3aMeHy 110 MoAyI10 « TepMoauHaMuKa»

TepmoauHaMudeckue napamerpsl. Pabouee terno.

TepmoarHaMuueckas CUCTEMA.

VYpaBHEHHE COCTOSHUS UAEATBHOTO ra3a.

. [lepBrIii 3aK0H TepMoAMHAMUKHU. BHyTpeHHss1 aHeprus. Pabora.

WneanpHeblii ra3. YpaBHEHUS TEIUNIOEMKOCTH B HHTEPBAJIE TeMIiepaTyp. TemnoeMKocTh
IIPU ITOCTOSIHHOM JIaBJICHUU U IIPU NTOCTOSIHHOM 00beMe. YpaBHeHne Maiiepa.
OHransnus. PacyeT n3MEHEHNs SHTAJIBIINN.

OHtponus. PacueTr n3aMeHeHUs: SHTPOIHH.

I'padpuaeckoe n3obpaxenue paboTel 1 TemI0Thl Ha. V-P m S-T aumarpammax.
TepMoarHaMHUUYECKHE TPOLIECCH I€aIbHOIO ra3a: N30XOPHBIH, N300apHbIi, H30TEPMHU-
YECKUI: OCHOBHBIE COOTHOLIEHMS napameTpoB. V-P n S-T auarpammsl.

. AnnabatHslii iporiecc: ocHOBHbIE cooTHOMIeHUs. V-P u S-T auarpammel.
. [Tomurponuelii nponecc. OnpeneneHue nokasaress MOJIUTPONbI. TermI0eMKOCTb MOJIUT-

POIHOTO IMpoLEecca.

Bropoii 3akon TepmonrHaMuku. OcHOBHBIE (OPMYIHPOBKU. MaTemaTHuecKoe BhIpaxke-
HHE BTOPOT0 3aKOHA TEPMOJAUHAMHUKH V11 KPYTOBBIX MPOLIECCOB.
Kpyrosslie nmpoiiecchl WM LUKJIIBL.

[Tpsimoii oOpatumblit vk Kapro. Tepmuueckuit K.I1. 4. UKJIIA.
Oo6parnbiii uki Kapao. XomoamibHbI KOA)PUITHEHT.
Teopema Kapso.

Huxn JIBC ¢ mogBoaom TemaoThl pu V = const.

Huxn IBC ¢ nonBoom TemioTsl mpu P = const.

Hukn JIBC co cMmelianHabIM MOIBOAOM TEILIOTHI.

Harneranue razos u napos. [lopuiaeBoi koMmpeccop.

[{ukn ra30TypOMHHON YCTaHOBKHU.

[yka BO3AYIIHONM KOMIIPECCOPHOM XOIOAMIBHON YCTAHOBKH.

. Ycnous (hazoBoro paBHoBecHsl. Da30Bble MEPEXOIbI.
24.
25.
26.
27.
28.
29.

CBoiicTBa peaibHbIX Ta30B.

Bogsnoii map. [TapooOpa3oBaHue npu MOCTOSTHHOM JIaBJICHUH.

P-V, S-T, I —S nuarpamMmsl BOJISIHOTO mapa

[TapoBbie mpotiecchl: H300apHbIN, H30XOPHBIH, U30TEPMUYECKUN U aTuabaTHBIH.

Huxn Penkuna. P-V, S-T, I —S auarpammel.

[TepBslii 3aKOH TEPMOAMHAMUKH ISl TOTOKa. Pacmonaraemas pabora u paboTa npoTarn-
KUBaHUSL.

AnuabatHblii npouecc ucteuenus. OnpezeneHue CKOpoCTH U MaCCOBOTO pacxo/ia
Kputnueckoe otHomenue napinenuid. Kputuueckas ckopocthb

CBepx3ByKoBoe ToueHue. Bribop nmpoduis corta
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