ATtaHos VsaH Bsavecnasosuy
C=RIU, _SZETaBpOI'IOJ'IbCKI/IVI
®E E@ﬁ@&ﬁ@x I'OCYJAPCTBEHHOE BIOJ’KETHOE OBPA3OBATEJILHOE

rocyaapcteerHos YYPEKIEHUE BBICIHEI'O OBPA30OBAHUSA

BIOMKETHOE

CTABHGTIOARCKNN TOCYJIAPCTBEHHBIN ATPAPHBII YHUBEPCUTET
HODOH

OBPA3OBAHUA ™

CTABPOMONBCKNN

FOCYOAPCTBEHHbLIU
CTABPOMOABCKHH TOCYAAPCTBEHHbI ArPAPHBI YHUBEPCUTET™™,

ATPAPHLI yHBEPCHTET  CHMMC=00908046430,

MHH=263507133790,
E=glbuh@stgau.ru, G=/BaH
Bsavecnasosuy, SN=ATaHoB,
CN=ATtaHoB MBaH
Bauecnasosuy YTBEPX(I[AIO
| am the author of this document
your signing location here

2026-03-24 11:38:16 HHpeKTop/HeKaH
HHCTUTYTAa MEXAaHHUKHU U SHEPTCTUKU

Macrenaneuko MakcuM AJieKCeeBUY

« » 20 T.

®OH/J OHEHOYHbLIX CPEJACTB (OHEHOYHBIX MATEPHUAJIOB)

b1.0.19 TemnorexHuka

35.03.06 Arpounnxenepus

DKcIuTyaTanus THAPOMETHMOPATUBHBIX CUCTEM
OakanaBp

OYHas

Craspomnosnb, 2025



1. Ilepeuenn

IVIAHMPYEMBbIX

pPe3yJIbTaTOB

oﬁyqe}mﬂ mo AUCIHHUIIJINHE, COOTHECCHHbIX C

INIAHMPYEMBIMH Pe3yJIbTATAMH OCBOCHHUSI 00Pa30BATEJIbLHON NPOIrPaMMBbI
[Ipouecc u3yyeHus: TUCHUILIMHBL HampaBieH Ha GopmupoBaHue cieayroumx komnereHuuit OII BO
U OBJIaJICHHUE CIEIYIOIUMHU pe3ybTaTaMu 00yUYeHHS MO JUCLUIUINHE:

Kox u HaumeHoBanue Kox u [Tepeuens TUTAHUPYEMBIX PE3yIbTATOB 00YUEHUS TIO
KOMIIETEHIINH HalMEHOBaHHE JUCLUIIIINHE
UHJUKATOpa
JIOCTH>KEHHUSI

OIIK-1 Cmnocoben pemats | OIIK-1.1 3HaeT
TUIIOBbIE 3anaun | CocobeH OcHOBHBIE 3aKOHBI TEPMOJUHAMUKH U TETJIOMAacCOOOMEHa
npo¢ecCHOHATBHOM MIPUMEHSATD yMeer
ACATCIIBHOCTH Ha OCHOBC| OCHOBHBIC Pemats TennoTeXxHUYECKUE 3a4a4M C TPUMEHEHUEM 3aKOHOB
3HaHUH OCHOBHBIX | 3aKOHBI TEPMOJIMHAMMKH U TEIJIoMaccoOMeHa
3aKOHOB ~ MATEMATHYECKHX | MATEMATHYECK  [poa et yappikaMu
1 CCTCCTBCHHBIX HAayK C)HX, MeTogaMu pacdeTa TeMmIoBOro M BO3AYIIHOTO PEKUMOB
MIPUMEHEHUEM €CTECTBEHOHAY | 110\ rorepmii
nH(pOPMaLIMOHHO- YHBIX
KOMMYHUKAIIMOHHBIX JTUCLUIUINH,
TEXHOJIOTUH HEO0OXOMMBIX

JUTSL pelIeHUst

TUTIOBBIX 3324

B 00nacTu

arpouH)XeHepu

u
OIIK-5 Cnocoben | OIIK-5.1 ITog  |3Haer
y4acTBOBATh B|pYKOBOJACTBOM | MareMaTtnueckue ypaBHEHHS, OMMMCHIBAIOIIHNE IBIKCHHE
MPOBEACHUU crenuainucTa KUIKOCTH U COCTOSIHUE €€ PaBHOBECHS
AKCIEPUMEHTAIBHBIX Oosee BBICOKOH | ymeer
HMICCIIC/I0BAHHH B | KBUIMUKALMH | [Icriomp30BaTh TEOPHIO PA3MEPHOCTEH MPH PeLICHUN
npo¢ecCuoHATBHOM Y4acTBYET B MHXCHEPHBIX 33124
JeATEeIbHOCTH MIPOBEACHUU BlIa/ieeT HABbIKAMH

OKCICPUMCHTA | HappikamMu MPOBEICHNS THAPABINIECKUX SKCIEPUMEHTOB 1

JIBHBIX _ |nccnenoBanuit

UCCIIEIOBaHUM

B 00nactu

arponH)XeHepH

u
OIIK-5 CnocobeHn | OIIK-5.2 3HaeT
y4acTBOBATh B| Ucnons3yer MeTozbl pacuera TEpMOJAMHAMUYECKUX LIUKJIOB, 00OOIICHHbII
MPOBEACHUU KIIACCUYECKHE | IMKJI 1 0OpaTHBIN UK KapHO, IIUKIIBI TOPITHEBBIX
JKCIIEPUMEHTAJIbHBIX u JIBUTATEJIEd BHYTPEHHETO CTOPAHMS, UKJIbI IapOCUIIOBBIX
HcCIeA0BaHUN B|COBpEMEHHBIC |YCTaHOBOK, TYpOWH M XOJIOAUIBHBIX MAIIUH
npodeccroHanbHON METO/IbI yMeeT
ACATCIIBHOCTU HCCIICIOBAHNA | PemiaTh MPaKTHYECKUE 3a/1a4H, CBSI3AHHBIE C

B obmactn TETUIOCHA0XKEHHEM O0BEKTOB CENTbCKOXO03SIICTBEHHOTO

arpOMHKEHEPH | pOU3BOCTBA U TEXHOJIOTMYECKHX MTPOLIECCOB,

"

HCITOJIB3YIOMUX TerioMaccoOMeH




2. Hepeqeﬂb OLCHOYHBIX CPECACTB MO JUCHUIIJINHE

O1neHO9HOE CPEICTBO
§ Kon urpmxatopos MPOBEPKH PE3yJIbTATOB
Ne HaumenoBanwue pazaena/TeMsl S JOCTHIKEHHUS
5 KOMITETeRII JOCTHYKEHHST MHMKATOPOB
o KOMIIECTCHIINI
1 1 paznen. TeopeTnueckre OCHOBBI TEXHUYECKOM
" | TepMOIMHAMUKHU
OIIK-1.1, OITK- K
1.1. | OcHOBHBIE MOHATHSA TEPMOANHAMHUKH 5 5.1, OTK-5.2 OJUIOKBHYM
2. |2 pazmen. OCHOBBI TEOPUH TEILIOOOMEHA
OIIK-1.1, OITK- K
2.1. | Buzasl TemnoobMeHa 5 5.1, OTK-5.2 OJUIOKBHYM
3. |3 pazmen. Mcnonb30BaHKUE TETUIOTHI B CETCKOM XO3SHCTBE
OIIK-1.1, OITK- v N
3.1. | PacueT MUKpOKIIMMATA CETbCKO-X03SHCTBEHHBIX IIOMEIICHHIT 5 5.1, OTK-5.2 CTHBIN OTpOC
[IpoMeskyTouHas aTTeCTALHs 3a
3. OueHo4HbIe cpeaAcTBa (OLEeHOYHbIE MAaTePHAJIbI)
[IpumepHBII MEpeYeHb OLICHOYHBIX CPEACTB ISl TEKYUIEro KOHTPOJS yCIEBAEMOCTH U

HpOMe)KYTOQHOﬁ aTTcCTallun

Ne | HammeHnoBanue Kpatkas xapakrepucTuka IIpencrasieHre OLEHOYHOTO CPEACTBA B
/I | OUEHOYHOI'O CPEJICTBA OLICHOYHOTI'O CPEACTBA ¢donzne (OnieHOUHBIE MaTEpPHAIbI)
Texymui KOHTPOJIb
JIU1s oLleHKY 3HaHUHI
1 VYeTHBIM ompoc CpenctBo KOHTpoJs 3HaHUM | llepeueHs BOIIpOCOB A yCTHOTO ompoca

CTY/ICHTOB,
CrocoOCTBYIOIIEE
YCTaHOBJICHUIO
HEMOCPEICTBEHHOTO
KOHTaKTa MEXITy
npernojaBaTesaeM u
CTYACHTOM, B IIPOLIECCE
KOTOpPOTO MpernoiaBaTeib
MOJTyYaeT IMUPOKUE
BO3MOXHOCTH JJISl U3yUCHUS
WHTUBHTY TbHBIX
0COOEHHOCTEH YCBOCHHUS
CTyJIeHTaMH y4eOHOTO
MmarepHaa.




2 KonnoxBuym CpencTBo KOHTPOIIsS Bonpocs! mo Temam/paszenaM JUCIMUILTUHBI
YCBOEHHUS y4eOHOTO
MaTepuaia TeMBbI, pa3jiena
WM Pa3/IeJIOB TUCIUATLINHEI,
OpTraHHU30BaHHOE KaK
y4ueOHOE 3aHSTHE B BUJIC
cobeceI0BaHUA
IIPeToaBaTeIs C
00y4aroIuMucs.

/7151 OLlEeHKM YMEHHI

JIJ1s1 OLIEeHKH HABBIKOB

ITpomexxyTouHas aTTecTalus

3 3auet CpenctBo KOHTpOJIS IlepeueHp BOIPOCOB K 3a4eTy
YCBOEHHSI y4eOHOTO
MaTepHasa MpakKTUIeCKUX U
CEMMHAPCKUX 3aHATHH,
YCIICUTHOTO MPOXO0XKICHHS
NPaKTUK U BBIIIOJIHEHUS B
npoIiecce 3TUX MPAKTUK
BCEX yUEOHBIX MMOPYYEHUIl B
COOTBETCTBHUHU C
YTBEPKIECHHOU
IIPOTPaMMOH ¢
BBICTaBJIEHUEM OLICHKH B
BUJIE «3aUTCHOY,
«HE3aYTEHO».

4. IlpumepHblii GOHI OLEHOYHBIX CPEICTB /JIS NMPOBEJIEHUS TEKYLIero KOHTPOJS U NMPOMEXKYTOYHOI
arrecTanuu 00y4YarIMXcs mo fucuumianae (Moay/aw) "Temnorexnuka'
Ilpumepnvle oyenounvlie mamepuansl 011 MEKyue20 KOHMPOJA YCHEBaAeMOCHU




TepmonnHamuyeckasi cuctemMa, He 0OMEHHUBAIOIIASCS TEIUIOTON ¢ OKpYXKarollel cpenoil, Ha3pIBaeTCs:
1) oTkpbITON;

2) 3aKpBITOH;

3) U30JIUPOBAHHOM;

4) annabaTHOM.

TepmonuHamuyeckass cHUCTeMa, HE OOMEHHBAIOIIAsACA C OKpYXKalolled cpeioi  BEIIeCTBOM,
Ha3bIBACTCS:

1) 3aKphITOM;

2) 3aMKHYTOI;

3) TemIou30JIMPOBAHHOM;

4) N3011MpPOBAHHOM.

TepmonnHamMuyeckasi CUCTEMa, HE OOMEHMBAIOILASACA C OKpY)KAIOLIEH cpelod HU SHEprueu, Hu
BELIECTBOM, Ha3bIBACTCS:

1) anguabaTHOM;

2) 3aKpBITOH;

3) 3aMKHYTOI;

4) TerI0N30JIMPOBAHHOM.

12. TepMomuHAMHYECKHI TPOIIECC, MPOTEKAIONIMA KaK B MPSIMOM, TaK U B OOpaTHOM HaIPaBICHHU
Ha3bIBACTCS:

1) paBHOBECHBIM;

2) oOpaTUMBbIM;

3) HEpaBHOBECHBIM;

4) HeOOpaTUMBIM.

TepMoaMHaMUYECKUH TpoIecC, B KOTOPOM pabouee Teno, Mpoias psii COCTOSIHUN, BO3BPAIIAETCS B
HavaJbHOE COCTOSIHHE, Ha3bIBACTCS:

1) HEOOpaTUMBIM;

2) paBHOBECHBIM;

3) oOpaTuMebIM;

4) HEpaBHOBECHBIM.

3akoH ABOTajgpo YTBEP)KAAET, YTO BCE UACANBHBIC Ta3bl MPU OAMHAKOBBIX P U T B paBHBIX 00BEMAx
coJIepKaT OJMHAKOBBIE YHUCIIO:

1) atomOB;

2) MOJIEKYT;

3) creneHel cBOOOIbI;

4) Monen.

TennoéMKocTh, ONpeeieHHas P MOCTOSHHOM JIaBJIEHUU Ha3bIBAE€TCS:
1) u30xopHOW; 2) n300apHOIii;
3) UCTUHHOM; 4) cpenuHei.
Ilpumepnuvie oyenounvie mamepuansl
0J151 NPOBEOCHUA RPOMENHCYMOUHOU ammecmauuu (3auem, IK3ameH)
nO UMO2am 0C60eHUsA OUCUUNIUHBL (MOOYI)

1. Temnorexnuka. TexHudeckas TCPMOAHAMUKA. OcCHOBHBIE MHOHATHA: TCPMOANHAMHNYCCKAA
cucTeMa, mapaMeTpbl COCTOSIHUSI TEPMOJAMHAMUYECKOW CUCTEMBI, TEPMOIMHAMUYECKUAN TPOIIECC.

2. JlaBnenue: ompeneneHue, €AMHULBI H3MEpeHus, atMmochepHoe (Oapomerpuyueckoe),
M30BITOYHOE, pa3peKEHHOE (BaKyyMMETpUUecKoe). AOCOIIOTHOE aBJIeHUE, YIeTbHbIN 00hEeM, TNIOTHOCTD.

3. TemrmiepaTypa, ompeeneHue, cBsi3b ¢ dHepruei Moyiekya. AOcomtoTHas Temreparypa. CBs3b
MEXY IIKAIaMH TEMIIEPATYP.

4. PaBHOBecHbIE ¥ HEpaBHOBECHBIE COCTOSIHMS B TepMoAuHaMmuiKe. V3onmmpoBaHHas,

MOJIYU30JIMpOBaHHAs, HCU30JIUPOBAaHHAA TCPMOANHAMHWYCCKAA CUCTEMA.



5. TemnmoemkocTs Ta3a. VcTMHHas  TeMIOEMKOCTb, BHJABI  TEIUIOEMKOCTEH, CpemHss
TerIoeMKOoCcTh.  [lokazatens amuabarel. KonwuecTBO  TEIUIOTHI  MOJABOJMMOW  WJIM  OTBOJUMOW B
TEPMOJMHAMHUYECKOM Mpoliecce. YpaBHeHre Maiiepa.

6. VYpauenue Knaneiipona (aBa Buaa: ¢ 00b€MOM U C YIEJIbHBIM 00beEMOM). MoOJb, MOJSIPHBII
o0BeM, MOJISIpHAsl Macca, 3aKOH U TIOCTOsIHHasi ABorajipo. YpaBHeHue Menpaeneena - Knaneiipona.

7. WneanbHble U peanbHbIe Ta3bl. 3aKOHBI WICATBHBIX Ta30B (3amucaTh U J1aTh (HOPMYITUPOBKH).
I'paduku B pv-KoOpAHHATAX.

8. AnuabaTHbIN 1 0000IEHHBIN TOJIUTPOITHBINA MPOIIECC.

0. [TepBerit 3ak0oH TepMoarHaAMUKH. UeTripe hopmMyIupoBKku. MaTeMaTH4YeCcKast 3aluch.

10. 3aKoH uaeanbHBIX ra3oB (3akoH Jxoyns). Temnora, BHYyTpeHHSS SHEPTHs, paboTa. DHTAIBIHS
TEPMOANHAMUYECKON CUCTEMBI.

1. Pabora u Terora B m300apHOM, U30TEPMUIECKOM U MU30XOPHOM Tporiecce. DopMyIib.

12. Bropoii 3akon TepMoauHamMuku. Tpu ¢dopmyaupoBkyd. MareMaTtnyeckas 3amuch. DHTPOMUS
TEPMOJUHAMUYECKOU CUCTEMBI. DUZHUECKUI CMBICI U CBOMCTBA SHTPOIIUH.

13. Kpyropoii nukn teroBoit mamuabl. [{ukn Kapro. Pa6ora u KITJI rukia Kapho.

14. Oo6parneiii nuka Kapno. XonmoawibHele MamvHbL. XOJIOAWIBHBIN Kod(duuueHT. TerioBsie
HACOCHI.

15. [Mukner [ABC Hukn Otro. I'padux pv-koopamnarax, pabora u KIIJ mumkma Ortro.
Xapakrepuctuku nukioB JIBC.

16. Hukner IBC Hukn [uzens. I'padux pv-koopaunarax, padora u KIIJI mukma [luzens.
Xapakrepuctuku nukioB JIBC.

17. Hukner IBC. Hukn Tpunknepa. ['paduk pv-koopauHarax, padora u KI1J[ nuxia Tpurkiepa.
Xapakrepuctuku nukioB JIBC.

18. VYpaBHEHHE COCTOSIHUS peasIbHBIX ra30B. CMecH ra3os.

19. BonasHoit map. JIlmarpamma mporiecca nmapooOpa3oBaHus. BiakHbIN HACHIIICHHBIA Tap, CyXou
HACBILLICHHBIN map.

20. Brnaxnbrit Bo3myx. Touka pockl. AOCOMIOTHAasE M OTHOCUTENbHAs BIIAXKHOCTh BO3ayXa.
Bunarocoaep:xanue.

21. ®dusnyeckas CyluHOCTh MPOIEcca MepeIadyn TeIIOTHl TEIIONPOBOIHOCTBIO.

22. TemmneparypHoe 10J1e CTalMOHAPHOE, HECTAllMOHAPHOE.

23. N3oTepmuyeckasi MOBEpXHOCTb.

24. IloHsATHE IpaeHTa TEMIIEPATYPHI.

25. TernonpoBOIHOCTh MaTepUaa.

26. [l11oTHOCTE TEMIIOBOrO MOTOKA. TENI0BOM MOTOK.

27. OnpeneneHre KOIMYECTBA TEIUIOTHI, MPOIIEAIICH Yepe3 OJHOCIONHYIO CTEHKY.

28. TepMuueckoe CONPOTUBICHUE OJTHOCIOUHON CTEHKH.

29. Koaddunment temnonepeaadn TeIIONPOBOIHOCTHIO YepPe3 OAHOCIONHYIO CTCHKY.

30. TepMuueckoe CONMPOTUBICHHE MHOTOCIONHON CTEHKH.

31. Koaddunment temnonepeaaun TemionpoOBOIHOCTHIO Y€PE3 MHOTOCIIOMHYIO CTCHKY.

32. OnpeneneHne KOIMUECTBA TEIIOTHI, MPOIIEIIIEH YEpe3 MHOTOCIONHYIO CTEHKY.

33. dusnueckas CylmHOCTh NEPEIaun TEIJIOTHl KOHBEKTUBHBIM CITIOCOOOM.

34. dusnueckuii cMbich K03 HUIMeHTa TemI00Taauu.

35. Pa3mepHOCTh KO3 dUTIHEHTA TETITIOOTAAYH.

36. [I1OTHOCTB TEII0BOIO IOTOKA, TEIIOBOM MOTOK.

37. OrnpezenieHne KOJIWYECTBA TEIJIOTHI, IEPETaHHONW KOHBEKTUBHBIM CIIOCOOOM.

38. Tepmuyeckoe CONpOTUBIIEHNE KOHBEKTUBHOMY TEIUIOOOMEHY.

39. Koaddunment temnonepeaaun KOHBEKTUBHBIM TETUIOOOMEHOM.

40. Teopust nogo0Hs B TEIUIOBBIX MPOLIECCAX.

41. MexaHu3Mm nepegadyu TEIIOThl H3TyYCHUEM.

42. OcHOBHBIE 3aKOHBI TYYUCTOTO TEIIOOOMEHA.

43. Onpenenenre KOIUYECTBA SHEPTUU, U3TyHaEMOM MOBEPXHOCTHIO TENA.

44. OOmue cBefeHust 00 MCTIOJIb30BAaHUU TEIIOTHI B CEIbCKOX03IHCTBEHHOM IPOU3BOICTBE.

45. KortenbHble ycTaHOBKH, X KJIacCU(pUKALUSA U XapaKTEPUCTUKA.

46. KoHcTpykTHBHBIE 0COOEHHOCTU Ta30TPYOHBIX U BOJOTPYOHBIX MAPOBBIX KOTIIOB.

47. BcnomorarenbHble yCTpOKWCTBA KOTEIBHONW YCTaHOBKH.

48. Tonounble ycTpoiicTBa (TONKH).



49.
50.
51.
52.
53.
54.
55.
56.

@DOpCYHKH U TOPENKH 7Sl COKUTAHUS TOIUIMBA.
TernorenepaTopsl.
Bognonarpesarenu.
["a3oBbIe oTONUTENBHBIE PUOOPHI.
[ToHsITHE CTIOKHOTO TEIUIONEPEeHOCa.
Tepmuueckoe CONPOTUBIIEHNE CI0XKHOMY TEIIONEPEHOCY .
Koadduument temnnonepenayu CioXHBIM TEILIONEPEHOCOM.
[InoTHOCTP TEMJIOBOrO TOTOKA, TEIJIOBOM TIOTOK, KOJIMYECTBO TEIUIOTHI, MepeJaHHOoe

CJIOKHBIM TCILIOIICPCHOCOM.

57.
58.
59.
60.

Bubl TemI000MEHHBIX anmaparos.

Cxembl IBUKEHUS TEIJIOHOCHUTENICH B PeKyNepaTUBHBIX TEIJIOOOMEHHBIX alaparax.
TermnoBoil pacyeT pekynepaTUBHBIX TETNIOOOMEHHUKOB.

Koa¢dduument tennonepenaun B peKynepaTUBHBIX TETJI00OMEHHHUKAX.

Temwbt nucomennvix padvom (3cce, pepepamut, Kypcogvie padomot u op.)

TepmoauHaMuKa ra3zos

TennoeMKocTh Ta30B U CMECE, 3aBUCUMOCTh OT TEMIIEPATYPHI.
VYpaBHEHHS COCTOSIHUS UICATBHBIX U PEATbHBIX Ta30B.

Pabora B mporieccax: U30XOPHBINA, U300apHBINA, aAra0aTHBIN.
[{UKITBI TETUTOBBIX YCTAHOBOK

[{ukIel Ta30TypOMHHBIX U TAPOCHIIOBBIX YCTAHOBOK.
PereHepaTuBHbBIC IUKITBI H PETEHEPALINS TEILIA.

XoJ0aUNbHBIE IUKIIBI (BO3AYIIHBIE, TAPOKOMIIPECCOPHEBIE).
Tennoobmen

TennonpoBoJHOCTH, KOHBEKIIHS, U3Iy4YCHHUE.

3aKOH TETUIONIPOBOIHOCTH, KO (DHUIIMEHT TeTUIonepeaayn.
TennooOMEHHHUKH: pacueT MOBEPXHOCTH M TEMIIEPATypPHOTO Hamopa.
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