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1. Heawn, 3an0aum u IJIaHUPyeMble Pe3yJbTAaThl 00yUeHUsl 10 JUCHUIITIHHE

K OCHOBHBIM LIE€ISIM OCBOEHUS IUCLUILINHBI « TernaoMaccooOMeH» ClieyeT OTHECTH:

— (opmupoBaHuE 3HAHUH O COBPEMEHHBIX 3aKOHAX I[EpeHOoca SHEPrMH M Macchl, 00
OCHOBHBIX TEIUIOTEXHOJOTMYECKUX M TEIUIOQU3NYECKUX MapaMeTpax TerIoMaccoOOMEHHbIX
arnapaToB U YCTaHOBOK;

— U3y4YeHHE CII0COOO0B MOBBIIIEHUS YPHEKTUBHOCTH IIPOLIECCOB IIEPEHOCA FHEPTUU U MACCHI,
BbIpa0OTKa HABBIKOB y CTYJIEHTOB CaMOCTOATENbHO (OPMYJIMPOBATh U pellaTh 3aJadu pacuera U
IPOCKTHUPOBAHHUS TETFIOMACCOOOMEHHBIX allapaToB U YCTAaHOBOK;

— TIOATOTOBKA CTYJCHTOB K JESATEIBHOCTH B COOTBETCTBHM C KBaJTU(UKAMOHHON
XapaKTepUCTUKON OakasiaBpa 110 HAIpaBJIEHUIO, B TOM yKciie ()OPMUPOBAHUE YMEHUH MO BBISIBICHUIO
HEOOXOIMMBIX YCOBEPIIEHCTBOBAHUH U pa3pabOTKe HOBBIX, Oosiee 3PPEKTUBHBIX METOJIOB pacyera
U IPOEKTUPOBAHUS TEIUIOMACCOOOMEHHBIX aIMapaToB U YCTAHOBOK.

K ocHOBHBIM 3a71auaM 0CBOEHUS AUCUUILINHBI « TernoMaccooOMen» ciielyeT OTHECTH:

— BbIpa0OTaTh HABBIKM Y CTYJCHTOB CaMOCTOSTENILHO (JOPMYJIMPOBATh 334yl OINpeIeICHUS
U OLICHKH TEINIOTEXHUYECKUX U TeTII0()U3MUECKUX TapaMeTpOB TEIJIOMAacCOOOMEHHBIX aliaparoB U
YCTaHOBOK;

— HAYYHUTh MBICIIUTh CUCTEMHO Ha TpUMepax MOBBIIICHHUS SHEepPreTuieckor 3(h(HeKTHBHOCTH
TEIIOMACCOOOMEHHBIX alNapaToB M YCTAaHOBOK C YYETOM TEIIO(PU3MUECKUX U TEIUIOTEXHUYECKHX
XapaKTEPUCTHK;

— HayuyuThb aHAJIM3UPOBATh CYILECTBYIOIIME METOAbl pacuera TEeIIOMacCOOOMEHHBIX
anmnapaTtoB M yCTaHOBOK, pa3pabaThiBaTh U BHEAPATh HEOOXOJMMbIE U3MEHEHHsS B UX CTPYKTYpE C
NO3ULUI NOBBILIEHUS 3 HEKTUBHOCTH U SIHEPrOCOEpeKEeHNUS;

— JaTb MHQOPMALMIO O HOBBIX METOAAX pacyeTa TerIoMacCOOOMEHHBIX ammapaTroB U
YCTaHOBOK B OTEYECTBEHHOW M 3apyOeXHOW MpaKTHKE, Pa3BHBATH CHOCOOHOCTH OOBEKTUBHO
OLIEHUBATh [TPEUMYILECTBA U HEJOCTATKH TAKUX METOJIOB, KAaK OT€YECTBEHHBIX, TaK U 3apyOEKHBIX;

— HAy4duTh AaHAJM3UPOBATh pE3yJibTaThl pacyeTa TeIIOMAacCOOOMEHHBIX allapaToB M
YCTaHOBOK, POU3BOUTH IIOMCK ONTUMHU3ALMOHHOIO PELIEHUS C TOMOIIBIO BCEBO3MOKHBIX METO/I0B
(dyHIaMEHTaJIbHOHN U MPHUKJIaHON HAyKH.

OOyuenne mno aucuuiuinHe «TemmomaccooOMeH» HampaBlIeHO Ha (OPMHPOBAHUE
y 00y4aroLIMXCs CIeIyOINX KOMIETEHIUH:

Kon 1 HauMeHOBaHHE KOMIIETeHIHI NHaukaTopsl 10CTHAKEHUA KOMIIETCHIMH
OIIK-3. CnocoOeH npuUMEeHATh NOIIK-3.1. [lpumenser MaTeMaTHYECKHM
COOTBETCTBYIOLIMH (pU3MKO-MaTeMaTHYECKUIl | anmmapaT HCCleAoBaHUS (DPYHKIUH, JTHHEHHON
anmnapar, METO/Ibl aHAJIM3a U MOJIEIMPOBAaHUs, | ainredpsl, nuddepeHIanbHOro u
TEOPETUYECKOT0 U IKCIIEPUMEHTAIBHOIO MHTETPaJIbHOIO VCUHCIICHMUS, pAaOB,
HCCIEA0BAHUS IPU PELIEHUN muddepeHIMaNbHBIX ~ YPaBHEHUH, TEOpHUH
npogecCHOHANbHBIX 3a]1a4 (GYHKIMH ~ KOMIUIEKCHOTO  TEPEMEHHOTrO,

YHUCJIEHHBIX METO/IOB;

NOIIK-3.2. IlpumeHseT MaTeMaTHYECKHM
anmapaT TeOpUH (QYHKIMH  HECKOJBKHX
IIEPEMEHHBIX, TEOpUU byHKUIMH
KOMIUIEKCHOTO ME€PEMEHHOT0, TEOPUHU PAJIOB,
TeopuH TuQPepeHIMaIbHbIX YPaBHEHUH;
HNOIIK-3.3. IlpuMeHsieT MaTeMaTUYECKUU
anmnapar TEOpUU BEPOATHOCTEN u
MaTeMaTHYeCKON CTaTUCTUKH;

NOIIK-3.4. Ilpumenser MaTeMaTHYECKHUM
annapar 4YACJIEHHBIX METOJIOB;

NOIIK-3.5. [JleMOHCTpuUpyeT IOHUMaHHE
Gu3nyecKkux SIBICHUM M yMeeT NPUMEHATh
¢duznueckue 3aKOHBI MEXAaHHKH,
MOJICKYJISIDHOM  (DU3MKH, TEPMOAMHAMUKH,




QJICKTPHUYCCTBA U MAru€tusmMa i PCIICHUA
THUIIOBBIX 3aJ1a4,

OIIK-4. CriocobeH 1eMOHCTPUPOBATH
IIPUMEHEHHNE OCHOBHBIX CIIOCOOOB
MOJIy4€HHUs, IPeoOpa3oBaHusl, TPAHCIOPTA U
HCII0JIb30BAaHUs TEIUIOTHI B
TEIUIOTEXHUYECKUX YCTAaHOBKAX U CUCTEMax

HNOIIK-4.1.  JleMoHCTpUpyeT IOHMMaHUE
OCHOBHBIX 3aKOHOB MEXAHUKU >KUJIKOCTH U
rasa u NpUMEHsET UX JJI pacuera JIeMEHTOB
TEIJIOTEXHUYECKUX YCTAaHOBOK U CUCTEM;
NOIIK-4.3. JleMOHCTpUpYET NOHUMAHUE
OCHOBHBIX 3aKOHOB TE€IIOMaccooOMeHa U
MIPUMEHSET WX JIJI PaCU€TOB 3JIEMEHTOB
TEIUIOTEXHUYECKUX YCTAHOBOK U CUCTEM.

2. MecTo TMCUMILTHHBI B CTPYKTYpe 00pa30BaTeIbHO MPOrpaMMbl

Hucuumnuna «TemnomaccooOMeH» OTHOCHUTCS K 4YHMCTy MNpo(ecCHOHANBHBIX Y4YeOHBIX
JTUCIUIIMH 6a30BOM YacTH OCHOBHOM 00pa3oBaTeIbHON MIpOrpaMMBbl OakanaBpuara.

«TerutomaccooOMen»

B3aMMOCBA3aHa JIOTMYCCKU W COACPKATCIbHO-METOAUYCCKH CO

CIIEYIOIMMU JUCHUIUIMHAMU U nTpakTukamu OOIl:

B uvacTtu nukia gucumuinH 0a30BOH YacTH:

— OO111ue BOIPOCHI SHEPTETUKH;
— I'mppora3onHaMuKa;

— DU3HUKa;

— Texnuueckast TepMOIMHAMUKA.

3. CtpykTypa U coaepkaHue TUCUUILIMHBI

OO61ast TpyA0€MKOCTh TUCHHUIUIMHBI COCTaBIsIeT 7 3a4eTHbIX(€) equHul(bl) (252 yacoB).

3.1 Buabl yueOHO# padoThbI U TPYA0EMKOCTH

3.1.1. Ounas ¢popma oOyueHus

lij‘:[ Bup yueOHoit padoThl If::;‘;o 3ceMeCpr:‘
1 AyIUTOpHBbIE 3aHATHS 126 54 72
B ToM yucne:
1.1. | Jlekuun 36 18 18
1.2. | CemuHapcKue/mpakTHUYECKUE 3aHATHS 72 36 36
1.3. | JJabopaTopHble 3aHATHS 18 0 18
2 CamocrosiTesibHas padora 126 54 72
B ToM uucne:
2.1. | TectupoBanue 40 20 20
2.2. | IloaroroBka K KypcoBOMY IPOEKTY 22 22
2.3. | CaMOCTOSITETbHOE U3YUYECHUE 64 34 30
3 ITpome:kyTOUHAS aTTeCTALMS
3auet/nud.3auer/7K3aMeH 3auér | Dk3ameH
Hroro 252 108 144




3.1.2. 3aounas ¢popma oOydeHuUs

Ne i/ Bun yueOHo# padoThI Kou1-Bo yacos 4CeMeCTp1>15
1 AyauTOpHBIE 3aHATHSH 42 24 18
B ToM uucne:
1.1. Jlekuun 10 6 4
1.2. CeMuHapCcKue/IpakTHIECKUE 3aHATHS 32 18 14
1.3. JlaGoparopHble 3aHATH 0 0 0
2 CamocrosiTeibHast padoTa 210 84 126
B ToM uucne:
2.1. TectupoBanue 40 20 20
2.2. IToaroroBka K KypcOBOMY IIPOEKTY 22 22
2.3. CaMoCTOATEIbHOE U3YUCHHE 148 64 84
3 IIpome:kyTouHas aTTecTANNS
3ader/nud.3auer/3K3aMeH 3auér | DKx3aMeH
Hroro 252 108 144
3.2 TemaruvyecKuid JIaH U3Y4YeHUS AUCHUTIIUHbBI

3.2.1. OuHas popma oOyueHust

TpynoemMkocTs, 4yac

AynuTopHasi padora o
s
se |2 |3 :
= o) < <
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3 cemecTp
1 | Pasgen 1. Beenenune 2,510,5 0 0 0 2
2 | Pazpen 2. TernmonpoBOJHOCTH 9,5 | 1,5 4 0 0 4
3 | Pa3nen 3. 3akoH @ypre 8 ) 2 0 0 4
4 | Pasnmen 4. KOHBEKTHBHBIN TEINTIOOOMEH 8 4 0 0 4
5 | Pazmen 5. OcHOBBI T€OpUU TTOA00US 10 4 0 0 4
i 2
6 Pasznen 6. Paznen ypaBHeHU KOHBEKTUBHOTO 6 ) 0 0 4
TeIJIOMaccooOMeHa
7 Paznen 7. YpaBHeHuUs: HEpa3phIBHOCTH U 2 ) 0 0 4
muddys3un
Paznen 8. MeTtopl Teopuy Oo00Hs U 2
8 | aHanmM3a pa3MepHOCTEN B 3a7a4ax 6 2 0 0 4
KOHBEKTHBHOT'O TEII00OMEHa
9 | Pazgen 9. Ci10KHBINA TEIUIOOOMEH 12 | 2 4 0 0 6
10 Pazgen 10. TernmooOMeH pu BEIHYKJIEHHOM 0l 4 0 0 6
TEUEHHUH B KaHaax U TpyOax
1 Paznen 11. TennmoobMeH npu monepeyHoM 0l 4 0 0 6
0o0TeKaHUU TPYO M MYYKOB




TpyroeMkocTsb, yac

AynutopHas padora
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Paznen 12. OcHoBbI BEIOOpA
12 | TeI00OMEHHUKOB TEIIJIOIHEPIETHIECKUX 10 | 2 2 0 0 6
YCTaHOBOK
13 Pazgen 13. Kimaccudukanus 10 ) ) 0 0 6
pEeKyIepaTUBHBIX TEINIOOOMEHHUKOB
4 cemecTp
14 | Pa3zgen 14. Konneuncanus 30 4 10 0 0 16
15 | Pazgen 15. Kunenue 50 | 6 10 18 0 16
16 | Pasgen 16. PanuannoHHbIH TEII000OMEH 28 | 4 8 0 0 16
17 Pa3znen 17. OcHoBsl BeIOOpa U pacuéTa 30 | 4 3 0 0 18
TEINIOOOMEHHBIX aIlapaToB
Hroro | 252 | 36 72 18 0 126
3.2.2. 3aouHas ¢popma oOyueHus
TpyroemkocTsb, yac
AynuTopHasi padora =
(] = E
o9 =
No > S22 EE|3c¢s
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4 cemecTp
1 Pa3nen 1. Beenenue 6 0 0 2
2 | Pazgen 2. TermmonpoBOAHOCTh 8 0 0 8
3 | Paznen 3. 3akon ®ypse 8 4 0 0 8
4 | Pa3gen 4. KOHBEKTUBHEBINA TEINIO0OOMEH 8 0 0 8
5 | Pazgen 5. OcHOBBI Teopuu mo100Mst 8 0 0 8
P .P i
6 azzen 6. Pazgen ypaBHEHUN KOHBEKTUBHOIO 10 4 0 0 2
TEImIoMaccoooMeHa
Pa3znen 7. YpaBHeHUs HEPA3PBIBHOCTU U
7 8 0 0 8
pdy3un 6
Paznen 8. Metoasl Teopun moaodust u
8 | aHanm3a pasMepHOCTEN B 3a1auax 8 0 0 8
KOHBEKTHBHOI'O TEIJI000MEHA
9 | Pazmen 9. CoXHBIH TEIOOOMEH 8 0 0 8




TpyroeMkocTsb, yac
AynuTopHasi pabora =
]
° L g 5 E
~ = ) < =
Ne Pa3genpl/TeMBbl /1T AUCHUILINHEI S = 5 35 X g S § o = =
i S| S| 58E EE 2E |35
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10 Paznen 10. TermmooOMeH TPy BBIHYKIECHHOM 12 0 0 3
TEYCHHUH B KaHAJIaX U TPpyOax 4
Paznen 11. TerumooOMeH npy ONIEPEYHOM
11 10 0 0 8
00TeKaHuU TPYO M MyYKOB
Paznmen 12. OcHoBBI BEIOOpA 2
12 | TenI000MEHHUKOB TETUIODHEPTETHYECKHUX 12 0 0 10
YCTaHOBOK 4
13 Paznen 13. Knaccudukanus 12 0 0 10
pPEKYIepaTUBHBIX TEINIOOOMEHHUKOB
5 cemecTp
14 | Pasnen 14. Kougencanus 36 1 4 0 0 32
15 | Paznen 15. Kunenue 36 | 1 4 0 0 32
16 | Paznen 16. PagnanoHHbIi TEI000MEH 37,5 1.,5 4 0 0 32
17 Paznen 17. OcHoBBI BEIOOpPaA U pacuéTa 325105 ) 0 0 30
TEMI000MEHHBIX annapaTroB
Hroro | 252 | 10 32 0 0 210

3.3 Conep:xxkanue TUCUUIJIMHBI

3 Cemectp

Paznen 1. Beenenue

O6mmas uapopMarus mo quciurivHe « TermmoMaccoooMen»

Paznea 2. TenuionpoBoaHOCTH

JuddepennnansHoe ypaBHEHHE TemaonpoBogHocT. KpaeBble ycinoBus. THIBI TpaHUYHBIX
ycnoBuid. OpHOMEpHBIE  CTAallMOHAPHBIE 3aJayd  TEIUIONpPOBOAHOCTU. [lmockas  cTeHka.
[unuanpudeckas crenka. Chepuueckas creHka. Temnonepenaya. Kpurnueckuit muamerp u30sIIHH.
[Ipuntunel  wHTEHCHUKAIMK  Terionepenavyn. MHTeHCHuUKamMs MOCPEeNICTBOM OpeOpeHus.
TennonpoBOAHOCTh BAOIbL CTEPKHS. TeIIONpoOBOAHOCTh TEJI € BHYTPEHHUMU HCTOYHUKAMHU
temnoTel. [lmockoe Tteno. Iwmmaapudeckoe Teno. HecranmonapHas TemiIonpoOBOAHOCTb.
Huddepennnansupie ypaBHEHUsT W KpaeBble ycnoBus. [Imactuna. [wmunaap. Hecranmonaphas
TCIJIOIIPOBOJHOCTE TEII, O6p330BaHHI)IX NEPECCUCHUEM IIJTACTUH U MUIUHAPOB. YuciaeHHole METOAbI
TEIUIONPOBOAHOCTH. MeTo[ KOHTPOJBHOTO o00beMa [UIsi TONyYeHUs KOHEYHO-Pa3HOCTHBIX
arfMpOKCUMALIM ypaBHEHUS! TEIUIONPOBOJIHOCTH. SIBHbIE U HESBHBIE YMCIIEHHBIE METOJbl. MeTon
nporoHku. O630p MaTeMaTHYECKUX MAKETOB JIsl YUCJIEHHOTO aHAN3a.

Pa3pnen 3. 3akon @ypobe

3akoH Oypbe — 3TO 3aKOH TEPMOJIMHAMUKHU, KOTOPBIH ONMUCHIBACT NEpeady TEII0ThI MEXTY
ABYMs TCIIAaMH. On rIaCUT, YTO KOJHUYCCTBO TCIJIOTHI, KOTOPOC MCPEAACTCA OT IopdgvuCro Tejaa K
XOJIOTHOMY, MPOTOPIIMOHAIBHO Pa3HUIIE TEMIIEPATYP MEXKIY HUMH U TUIOIIA U IOBEPXHOCTH, YePE3
KOTOPYIO MPOUCXOAUT TeTI000MeH. 3akoH Pyphe UCTIONb3yeTcs s pacdeTa TEIUIOBOro MOTOKA B



Pa3IMYHBIX CUCTEMAaX, TAKUX KaK TEIUIOOOMEHHUKHU, CUCTEMbI OXJIAXKICHUS U OTOILJICHHSI, & TAKXKE B
Hay4HbIX MCCIIEIOBAHUSIX.

Pa3nea 4. KoHBeKTHBHELIH TEeNJI000MeH

Teopus norpanuyHoro cios. OueHka nopsjika BeIuYuH B AU PepeHIuanbHbIX YPaBHEHHUIX
KOHBEKTHBHOI'O TeIJIoOOOMEHa Jjisi TeueHWid ¢ OonpIMMHU uyuciaMu PeiiHonbiaca. YpaBHeHHs
norpannyHoro cios. [IpeoGpasoBanue nmogodus. ABToMoielbHbIe IepeMeHHble. HTerpupoBanue
ypaBHeHuss PosikHepa - CKdH JJi1 TOTPAHUYHBIX ClIoeB. MIHTerpupoBaHue ypaBHEHHUS TEILJIOBOTO
MOTPaHUYHOTro ciosi. VIHTerpupoBanue ypaBHEHUN CBOOOJHOKOHBEKTHUBHBIX MOTPAHHYHBIX CIIOEB.
WHTerpaibHBIl METOJ peUICHHs 3a/ad MOTPAHUYHOTO CJOs. 3aKOHBI TPEHHUs, TEIJI00OMEHa,
Maccoobmena. CrTaHIapTHbIE 3aKOHBI. YCJOBHS JaMHUHApHO-TYpOyJIeHTHOro mnepexoaa. Pacuér
TEIUIOOTAaYM TPHU PA3UYHBIX TEIUIOBBIX TPAHUYHBIX YCIOBHSX Ha OOTEKAEMOW MOBEPXHOCTH.
PacuétHbie Monenu TypOYJEHTHOCTHM B 3ajJayax KOHBEKTHBHOIO TemsiooOMeHa. Mojenu myTu
cmemrenus.  JuddepeHnnansHoe ypaBHEHHE TIepeHoca TypOyJIeHTHOW JSHepruu. YuCIeHHOE
MOJICJTMPOBAHUE KOHBEKTUBHOTO TEIJIOMAacCOOOMEHa U YHUBEPCATIbHbIE IPOrPAMMHBIE MTAKETHI.

Pasnea 5. OcHOBBI Teopuu noaooust

OcHOBBI TeOpHH MOAOOMS BKIIOYAIOT B ce0s M3y4YeHHE METOJOB M IMPHUHIIMIIOB, KOTOPHIE
UCTIONB3YIOTCS Il aHAJIM3a W MOJEIHMPOBAHUS MPOIECCOB TerioMaccooOMeHa. OHM MOMOTAIOT
WHXCHEpaM M YYEHBIM IOHATh, KaK pa3IH4YHbIE MPOIECcChl paboTalOT U KaK OHU MOTYT OBITh
YIIYUIICHBI U ONITUMHU3UPOBAHBI.

OcHOBHbIE MPUHLHUIIBI TEOPUU TTOJO0HUS:

[IpunHumn noaoOus - mogo6ue MpoLEeccoB 03HAYAET, YTO MPOLIECCHI, MPOUCXOASIIUE B Pa3HBIX
CUCTEMax, MOTYT OBbITh OMHCAHBI C MOMOIIBI0 OJHOTO YPaBHEHHS, €CIM OHU UMEIOT OJMHAKOBbBIE
reOMeTpHUYSCKHE U GPUBHUICCKUE TTapaMETPHI.

[IpuHUUMI CyneprIO3UIIMH - €CJIA B CUCTEME MPOUCXOAT HECKOIBKO MPOLECCOB, TO UX MOKHO
paccMaTpuBaTh KaKk CyNEepIO3UIINI0 OTAEIbHBIX MPOIECCOB.

[IpuHIMI pa3MEepHOCTH - pa3MEepHOCTh (U3MUYECKUX BEIHYMH, YYaCTBYIONIMX B IMpoOIEcce,
OJKHA OBITH OIMHAKOBOI.

OcCHOBBI TeopHH MOAOOMS TaK)Ke BKIIOYAIOT B c€0s METOIbI MOJEIMPOBAHUS MPOIECCOB,
TaKMe KaK METOJ| pa3MEPHOCTEH, METOJ TMOA00Ms, METOJ WHTETPAIbHBIX COOTHOIICHUH U METO]
aHajaM3a pa3MEpHOCTE. DTH METOAbl MO3BOJSAIOT AHAJU3UPOBATH M MOJEIMPOBATH MPOLECCHI
TEIIOMacCOOOMEHA B Pa3IMYHbIX YCIOBUSAX U MOIy4YaTh TOYHBIE PE3YIIbTATHI.

Paspnen 6. Paznes ypaBHeHMii KOHBEKTHBHOIO TEIIOMACCOO0OMeHA

VYpaBHEHUsS] KOHBEKTHBHOT'O TEIUIOOOMEHA OMHUCHIBAIOT MPOIECCHl TEepeaadyd TEIUIOThl U
Macchbl MEXJy JKUJIKOCTbIO WMJIM Ta30M U MOBEPXHOCThIO. OHM HCHONB3YIOTCA UIsl pacyera
TEMIIEpaTypbl ¥ JAPYTHX MapaMeTPOB B PA3IMYHBIX TEXHOJIOTHYECKUX TIPOIleccax, TAKUX Kak
OXJIAKJEHNE, HArpeB W CYyIIKa. YPaBHEHHUS KOHBEKTHBHOTO TEIUIOOOMEH BKIIOYAIOT B ce0s
ypaBHeHus: Hprotona-Crokca, ypaBHeHusi HaBbe-CTOKca M ypaBHEHHUs TEIJIONPOBOAHOCTH. OHHU
MO3BOJISIIOT PACCUUTHIBATH PACIIPECIICHUE TEMIIEpaTypbl, CKOPOCTH MOTOKA U APYIMX NapamMeTpoOB
BHYTPH >XKHJIKOCTH WJIU Ta3a.

Paszpnen 7. YpaBHeHus1 Hepa3spbIBHOCTH U AU dy3uun

YpaBHeHUsI HEPA3PBIBHOCTH U TU(DPYy3UHN SIBISIOTCS OCHOBHBIMU YPAaBHCHHSIMHU B 00JIaCcTH
TUAPOJUHAMUKHN U Teruionepenaud. OHU ONMUCHIBAIOT 3aKOHBI COXPAHEHUsI MAacChl U SHEPIUH B
JBIDKYIIMXCS Cpellax. YpaBHEHUE HEPA3pbIBHOCTH OMNUCHIBAET 3aKOH COXpPAaHEHUsI MacChl B
JBUKYILIEHCST CPEAE CPEbI.

VYpaaenne nud@dy3un OMHUCHIBAET 3aKOH COXPaHEHHUs KOJIMYECTBA BEIIECTBA B cpene. DTH
YpaBHEHUS UCIIONB3YIOTCA B PA3IUYHBIX O0JACTSIX HAYKH W TEXHHKH, TAKUX KaK adpPOJMHAMHKA,
TerJionepeaya, XMuMU4IecKasi TEXHOJIOTHUS U Jp.

Pazgen 8. Mertoapl TeopuM T1OHO0MST M aHAJM3a Ppa3sMepHOCTedl B 3ajadyax
KOHBEKTHBHOI0 TEII000MEHA

MeTtoasl Teopuu MOAOOMS M aHalM3a pa3MEpPHOCTEH MIMPOKO MPUMEHSIOTCS B 3aJayax
KOHBEKTHBHOTO TEIJIOOOMEHA ISl YIPOIICHUS W aHAllM3a CIOKHBIX MporeccoB. OHU MO3BOJISIOT
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UCITOJIb30BaTh OOIIME 3aKOHOMEPHOCTH JUISl Pa3iIMYHBIX YCIOBUH M OOBEKTOB, YTO YIPOIIAET
pacyeTbl U HOBBIIAET TOYHOCTh Pe3yJbTaTOB. MeToJ 1nomobus OCHOBaH Ha MPHUHLMIE M0A00Us
IPOIIECCOB, KOTOPBIA yTBEP)KIAET, UTO JIBa MPOIECCa, UMEIONIUE OJMHAKOBBIE T€OMETPUUECKUE U
(bu3nyeckre XapakTepUCTHKH, OyAyT UMETh OJJMHAKOBbIE 3aKOHOMEPHOCTH U XapaKTEPUCTUKHU. DTOT
METO/ MO3BOJISET HCIOJIb30BaTh Pe3yJbTAThl, MOJYYEHHBIC JJIS OJHOTO Mpollecca, Uil APYTHX
IPOLIECCOB C AaHAJIOTHUHBIMU XapaKTEPUCTUKAMHU.

Pasnen 9. CnoxkHblil TenyioooMeH

Cn0oxHbII TEe1000MEH — 3TO MpoLecC NepeJadyn TeIIOThl MEXy HECKOIBbKHMHU TellaMH,
KOTOpPBIE MOTYT OBITh KaK TBEPJBIMHU, TaK M KHUJIKUMHU UM ra3000pasHbIMU. ITOT MPOIIECC MOXKET
IPOMCXOIUTh KaK B €CTECTBEHHBIX YCIOBUAX (HampuMmep, B MPHUPOJIE), TaK U B TEXHOJIOTMYECKUX
nporeccax (Harmpumep, MpU MPOU3BOJCTBE TOBapoB). CIIOKHBIN TEIUIOOOMEH BKIIOYAET B CeOs
MHOXECTBO (DAKTOPOB, TAKMX Kak TeMIeparypa, IUIOTHOCTb, BSI3KOCTb, TEIUIONPOBOAHOCTh U
TETUIOEMKOCTbH Tell, @ TAK)Ke CKOPOCTh M HAIpaBJICHUE ABMKEHHS OTOKOB. [l pacyeTa CIoKHOTO
TEII000MeHa He0OXOAUMO YUUTHIBATh BCE 3TH (DAaKTOPBI M UCIIOJIB30BaTh CHEIMATIbHBIE METOABI U
IPOTPaMMBI.

Pa3zpnen 10. TensiooOMeH Npy BbIHYKACHHOM T€YEeHHH B KAHAJAX M TPyOax

TermooOMeH mpu BBIHYKICHHOM [IBUKCHHH B KaHAIaX M TpyOax SBISIETCS BaKHBIM
IOPOLIECCOM B  PA3JIMUYHBIX TEXHUYECKUX MPUIOKEHUAX, TaKUX KaK TEIUIOBbIE HAcOCHI,
TETIO0OMEHHUKH, KOHAUIIMOHEPHI U T.J. B 3TOM mporecce Terio nepeaaercss OT OJHON KHUIKOCTH
WIY Ta3a K IPYroM uepe3 CTEeHKH KaHasa Wi TpyObl. [l pacyeTra TeriooOMeHa pyu BBIHYKAEHHOM
JBW)KEHUH HCIOJB3yeTcsl ypaBHeHHEe HploToHa-PuxMaHa, KOTOpOe CBS3BIBAET TEIJIOBOM MOTOK C
TEeMIIepaTypoil, CKOpPOCTbIO MOTOKAa M APYTUMM IapameTpamu. Takke BaXKHYI pOJb HMIPAIOT
reOMETPUYECKUE XapaKTEPUCTHKU KaHaja WK TPYOBl, TaKWe Kak JUIMHA, TUIOMIAJh MOIEPEYHOrO
ceueHus U popma. B 3aBUCUMOCTH OT YCIIOBUIl 3a/1a4M, MOTYT HCIOJIb30BATHCS PA3IMUHbIE METOIbI
pacuera TerIo0OMeHa, TaKue KaK METOJbl KOHEUHBIX Pa3HOCTEH, HHTETPAIbHBIE METOIBI, METOIBI
I'PAaHUYHBIX 3JIEMEHTOB U T.JI. Bce 3T MeTO/1bl UMEIOT CBOM NMPEUMYILECTBA U HEJOCTATKU, U BHIOOD
METO/1a 3aBUCUT OT KOHKPETHOM 3aJ1au M TOCTYITHBIX PECYPCOB.

Pasnea 11. Tenioo0MeH npu nonepe4yHoM 00TeKaHUH TPYO U MY4YKOB

TerooOMeH mpu MONEPEeYHOM 00TEKaHUHU TPYO WIIM MTyYKOB SIBJISETCS BaXKHBIM MTPOIIECCOM,
KOTOPBII HCHOJB3YeTCs B PA3JIMUYHBIX TEXHMYECKHX YCTPOMCTBAX, TaKMX KaK XOJIOJIWJIbHUKH,
KOHJICHCATOPHI, paguaropbl W T.a. llpu 3TOM Temno mepemaercss OT JKUIAKOCTH WIIM Tasa,
JBIDKYILEroCcsl BJIOJAb TpyO WIM MYYKOB, K OKpyXarmmeil cpene depe3 creHku TpyO. Pacuer
TEIUIOOOMEHA TPH TOMEPEYHOM OOTEKaHUM TpPyO WM IMyYKOB OCHOBBIBAETCS HA YpaBHEHHSX
KOHBEKTHBHOI'O TEIJIOOOMEHA M YUUTBhIBAET TaKUe MapaMeTphbl, Kak CKOPOCTh IMOTOKa, TeMIlepaTypa
KHUJIKOCTH WJIM Ta3a U OKPYKAIOMIEH Cpefbl, a TaK)Ke FeOMETPHIECKNAE XapaKTePUCTUKU TPyO Wi
ny4ykoB. CyIecTByeT HECKOJIBKO METOJIOB pacyeTa TEIIOOOMEHa IMpH MONEepeYHOM OOTEeKaHMH,
BKITIOYAass METOJl KOHEYHBIX DJIEMEHTOB, METOJl MOTPAHUYHOTO CIIOS M METOJl TETUIOBOTO
COIpOTHBIIEHUS. BbI0Op MeTO1a 3aBUCUT OT KOHKPETHBIX YCIOBUH 3a/laud U TpeOyeMoi TOUHOCTH
pacuera.

Pasnen 12. OcHoBBI BbIOOPA TeNJI000MEHHMKOB TEIJIOIHEPIeTHYECKNX YCTAHOBOK

Br160p TeTo0OMEHHUKOB IS TETUIOIHEPTETHYECKIX YCTAHOBOK SIBJISIETCS] BXKHBIM ATAlloM
INPOEKTHPOBAHUS M SKCIUTyaTallud CHCTEM TeriooOMeHa. BOT HECKOIbKO OCHOBHBIX KPUTEpPUEB,
KOTOpBIE CJIeyeT YUUTHIBATh IPU BHIOOpE TEIIIOOOMEHHHUKA:

TeroBasi MOITHOCTH: TEIUIOOOMEHHUK JIOJDKEH MMETh JIOCTATOYHYIO TETUIOBYIO MOIIHOCTD
JUIs o0ecrieyeHns TpedyeMoro YpoBHS TeII000MeHa MeX/y IByMs CpeJaMH.

PaGouee namnenue: BbIOOp TEMIOOOMEHHHMKA JIOJDKEH Y4YWUTHIBaTh pabouee NaBieHHE B
cucreMe, 4ToObl obecreunTs 6e30nacHoCTh U 3 (HEeKTUBHOCTH PaOOTHI.

Marepuan H3roTOBJIEHUS: MaTepual TENJI0OOMEHHHMKA JOJKEH OBITh YCTOHYMBBIM K
BO3/ICHCTBUIO BBICOKHX TEMIIEPATyp U JaBJICHHH, a Takke 00J1a1aTh BBICOKOU TETIONPOBOIHOCTHIO.

Pazmep u dopma: pazmep u hopma TerI00OMEHHHUKA JOJDKHBI COOTBETCTBOBATh pa3Mepam U
KOH(UTypaIy CUCTEMBI, 4YTOOBI 00ECTIEYUTh ONTUMANIBHYIO TEIUIONepeiady.
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CTOMMOCTB: CTOMMOCTH TEIUIOOOMEHHMKA JIOJKHA COOTBETCTBOBATH OIODKETY MPOEKTa H
OBITH KOHKYPEHTOCTIOCOOHOM Ha PHIHKE.

HanexHOCTh: TEIUIOOOMEHHUK [OJDKEH OBITh HAAEKHBIM UM JIOJTOBEYHBIM, YTOOBI
obecrieunBath OecriepedoitHy0 paboTy CHCTEMBI.

Okonorndyeckue TpeOoBaHMs: BHIOOp TEIUIOOOMEHHHMKA TaKKe JIOIDKEH YYHUTHIBAThH
9KOJIOTHYECKHE TPeOOBAaHUS, TaKHE KaK CHUYKEHHE BHIOPOCOB MAPHUKOBBIX ra30B M yMEHbILIEHUE
NOTPeOJICHUSI PECYPCOB.

Paznea 13. Knaccupukauus pekynepaTuBHbIX TENJI000MEHHUKOB

B pazmen «Knaccudukarusi pexynepaTuBHBIX TEIUIOOOMEHHUKOB)» BXOJST CIEIYIOIINE
TEMBI:

— OCHOBHBIE TUITBI PEKYNIEPATHBHBIX TETNIOOOMEHHUKOB U UX XapaKTEPUCTUKH.

— IlpuHnunel paboThl peKynepaTUBHBIX TEINIOOOMEHHUKOB.

— Kimaccudukarms pekyrnepaTuBHBIX TEIJIO0OMEHHHUKOB 10 pa3IMYHBIM ITapaMeTpaM, TaKUM
KaK THII TEIUIOHOCUTEJSI, MaTepHal TeII000MeHa, Crioco0 mepeaayu Temia 1 T.1.

— IlpumeHeHHe pPA3NUYHBIX TUIIOB PEKYNEPATUBHBIX TEMJIOOOMEHHUKOB B Pa3IMYHBIX
OTpacisiX MPOMBIIUIEHHOCTH U TEXHOJIOTUH.

— Ouenka 3 QeKTUBHOCTH PEKyIEPATHBHBIX TETNIOOOMEHHHKOB U METOJIbI €€ TOBBIIICHHUS.

— IIpumepsl peanbHBIX MPOEKTOB PEKYMEPATUBHBIX TEINIOOOMEHHUKOB, UX OCOOCHHOCTH U
IIPEUMYIIECTBA.

4 Cemectp

Paznen 14. Konnencanus

Kongencanus — 370 mpolecc nepexo/ia BelecTsa U3 ra3000pa3Horo COCTOSHUS B JKUIKOE
WIA TBEpAoe npu oxnaxnaeHuu. B pasgene «KonaeHcamus» MOXHO HaWTH HHPOPMALHUIO O
crenyromux Temax: Pu3nuecKkne CBOMCTBA KOHJEHCALMM: TEMIIepaTypa, IOaBJICHHE, CKOPOCThb
KOHJEHCALlUK U JApyrue napaMerpbl. MeToapl KOHIEHCALMM: HCIIOJIb30BAHUE Pa3IMYHbIX
MaTepUasioB Il KOHACHCALIMM, TAaKWE KaK HCIApUTENIH, KOHJeHcaTopsl M T.h. lIpuMeHenue
KOHJIEHCALIUU B PA3JIMYHbIX 00JIaCTIX, TAKUX KaK MPOMBIIUIEHHOCTb, MEJUIIMHA, TEXHOJIOTHH U T.II.
BnusiHue okpyxaromei cpeabl Ha mpouecc KoHaeHcauuu. [IpakTudeckue acneKkTsl KOHACHCALNH,
BKJItOYasi BbIOOp 000pyA0BaHuUs, yIIpaBICHHE MTPOLecCaMH U T. 1.

Paznen 15. Kunenne

dusnyeckue U XUMHYECKHE CBOMCTBA KHISIIEH >XUAKOCTH. MexaHu3sMbl 00pa3zoBaHUS
My3bIPHKOB Mapa U UX JBWKEHUS. BiausHue pazanuHbIX (JaKTOPOB HA CKOPOCTh KUIEHUs (Hanpumep,
TeMIepaTypa, JlaBjeHHe, KOHLEHTpalus pacTBopa U T.1.). [I[puMeHeHHe KuMsed >KUIKOCTH B
pa3INYHBIX 00JIACTSX HAyKH M TeXHUKU (HampuMep, B METAUTypIruH, MUIIEBON MPOMBIIIICHHOCTH,
MEAMIMHE U Jp.). DKCIEpUMEHTaIbHbIE METO/Ibl U3YUYEHHUs Mpoliecca KuneHus. Maremarndeckue
MO/JIEJIH, OIMCBIBAIOIINE TPOLECC KUTIEHMSL.

Pa3zpnen 16. PaananuonHslii Teniood0MeH

OcHoBHbIE TOHATHS W 3aKOHbl. KOJIWYECTBEHHbBIE  XAPAKTEPUCTHKH  W3Iy4YEHUS.
Knaccudukanust morokoB mznydenus. 3akoH Kupxroda. 3akoHbsl U3aydeHuss aOCOTOTHO YEPHOTO
tena. M3nydyenue u nornomieHre HeYEPHBIX Tel. TermnooOMeH M3IydYeHHEeM B MPO3payvyHOi cpee.
[Tonsitue yriaoBoro ko3dduuuenta uziaydeHus. Pacder yrioBbIX KO3(QGUIUEHTOB. 3aMKHYyTas
CUCTEMA NOBEPXHOCTEN. AHAIMTUUYECKNE PEIIEHU AJIS MPOCTHIX cUCTEM. [IpuMepsl, MpHiI0KEeHHUs.
PaguanyoHHbIe 1 KOHBEKTUBHBIE TEIUIOBBIE IOTOKU. I paHNYHbIE yCII0BUS. 3a7a4a O paJualiOHHbIX
3aMopo3Kax. 3ajada 00 SKpaHHBIX TOBEPXHOCTSAX HarpeBa. KommbploTepHOE MOIETHMpPOBAHUE.
TennooOMeH U3JTydeHHEeM B CUCTEME C M3TYYaroIlUM M MOTJIOMIAIONINM ra3oM. Pacuet nznyueHus u
MOTJIOUIEHUsS] Ta30B. YpaBHEHUE IepeHoca H3Iy4YeHHs. 3aMKHyTash CHUCTeMa IOBEPXHOCTEH.
PannannoHHO-KOHBEKTUBHBIN TEIJI000MEH B KaMmepe cropanusi. KomnbproTepHOE MOJETUPOBaHHE.

Paznea 17. OcHoBBI BbIOOpPA M pacyéTa Tem1000MeHHBIX ANNAPATOB

Pacuér Teruoormaun B 3IEMEHTAaX TEIJIOOOMEHHBIX YCTPOWCTB. MeToabl momoOus u
pa3MepHocTeil. Temnoornaua npu nNpoI0JibHOM 00TEKaHUM TUIACTUHBL. TeriooTaaya B MonepeyHo-
oOTekaeMbIX mydkax Tpy0. Temnootnada B TpyOax. TemnooOMeH u CONpOTUBICHHE MPH TCUCHUU B
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KOJIBLIEBBIX KaHaax. TerooOMeH W CONpPOTHUBICHHE NMPH MPOIOJLHOM OOTEKaHUHU IYUYKOB TPYO.
TerunooTnava npu cBoOOAHOM KoHBEKIMH. MHTeHCHpHKanus TeriooOMeHa. AHAIOTHS IPOLIECCOB
Temio- ¥ MaccooOMeHa. OCHOBHBIE COOTHOIICHHS ISl pacyéra TermIo0OMEHHHMKOB. Tumbl
TETJIOOOMEHHUKOB M CXEMBI JABHKCHUS TEIUIOHOCUTENEH. I3MeHeHne Temneparyp TeIIOHOCUTENeH
U CpeJHMH TEeMIIepaTypHbI Hamop A NPSMOTOKA, MPOTUBOTOKA M IEPEKPECTHOTO TOKA.
D¢ GeKTUBHOCTh TEMIO000OMEHHHMKA. TeIIoBOW M THAPABIMYECKUH pPAacdET TEII00OMEHHUKOB.
MeTtoapl MHTEHCH(HKAIMK Teruionepesadyd. MeToasl OLEHKH dHepreTndeckoil sddexkruBHOCTH
TEMI1000MEHHUKOB.

3.4 TemaTnka ceMH

HAPCKUX/MPAKTHYECKHUX U JIA00OPATOPHBIX 3aHATHI

3.4.1. CemuHapcKue/paKTUICCKUEC 3aHATHUS

Cemunapckoe 3ansrue 1.
CemuHapckoe 3aHsTue 2.
CemuHnapckoe 3ansrtue 3.
CemuHapckoe 3ansTue 4.
CeMuHapckoe 3aHstue 5.
CemuHapckoe 3ansTue 6.
CeMuHnapckoe 3aHstue 7.
CemuHapckoe 3aHsTue 8.
CemuHnapckoe 3asstue 9.

Cemunapckoe 3anstue 10.
Cemunapckoe 3anstue 11.
CemuHapckoe 3asstue 12.
CemuHapckoe 3anstue 13.
CemuHapckoe 3asstue 14.
CemuHapckoe 3anstue 15.
CemuHapckoe 3asstue 16.
CemuHapckoe 3anstue 17.
CemuHapckoe 3asstue 18.
CemuHapckoe 3anstue 19.
Cemunapckoe 3asstue 20.
Cemunapckoe 3anstue 21.
CemMuHapckoe 3assTue 22.
Cemunapckoe 3ansTue 23.
CeMuHapckoe 3asstue 24.
Cemunapckoe 3aHsTHe 25.
CemMuHapckoe 3asstue 26.
Cemunapckoe 3ansTue 27.
CemMuHapckoe 3asstue 28.
Cemunapckoe 3ansTue 29.
Cemunapckoe 3anstue 30.
Cemunapckoe 3ansatue 31.
CemMuHapckoe 3asstue 32.
Cemunapckoe 3ansTue 33.
CemMuHapckoe 3asstue 34.
CeMuHapckoe 3asstue 35.
CemuHapckoe 3anstue 36.

OCHOBHBIE TIOJIOKEHUS

Pa6ota ¢ HS nuarpammoii

[TocTpoenue nporeccoB B HS auarpamme

[Toctpoenue nukioB B HS nuarpamme

TermonpoBOAHOCTh B OJJHOCIONHOM MJIOCKOW CTEHKE
TennonpoBOAHOCTh B MHOT'OCJIOMHOM MJIOCKON CTEHKE
TennonpoBoAHOCTH B OJHOCIONHON WJIMHIPUYECKON CTEHKE
TennonpoBoAHOCTh B MHOT'OCJIOMHOM LIMJIMHJPUYECKON CTEHKE
TermIonpoBOHOCTH IS OPEOPEHHOMN TUIOCKOM CTEHKH
TemnonpoBOAHOCTH ISl OPeOPEHHON IIMIIMHIPUYECKON CTEHKH
CBoOoaHast KOHBEKITUS

CBo0OoHAST KOHBEKIIUS

Brinyx1eHHasT KOHBEKITUS

BriHyX/1eHHass KOHBEKIIUS

TemooOMeH Npy TEYEHNH KHUJIKOCTH B TpyOax
TennooOMeH NpHu TEYEHUH KUIKOCTH B TpyOax
TemooOMeH npu o0TekaHUU TPyOHOT O MyyKa

TennooOMeH npu 06TeKaHUU TPYOHOTO IydKa

TennooOMeH Ipy KOHICHCAIIUH

TennooOMeH npyu KOHIEHCAIH

TemooOMeH npy KOHAEHCAUU

TennooOMeH Npu KOHIAEHCAUH

TermiooOMeH npy KUIIEHUU

TennooOMeH npu KUIEHUU

TemooOMeH npy KUIIEHUU

TennooOMeH npu KUIEHUU

TermiooOMeH npy KUIIEHUU

TennooOMeH npu KUIEHUU

TermiooOMeH npy KUIIEHUU

PamnaninoHHbIN TEIIOOOMEH

PagmanmoHHEbIi TEII000MeH

OcHOBBI pacuéra TemI000MEeHHOTO anmnapara

PacuéT Bo10-BOASTHOTO TEMII00OMEHHOTO anmapara

Pacuér konnencaropa

Pacuér nucnapuTenbHOro TeII000MEHHOTO anmnapaTa

Pacuér TermmoodMeHHOro anmapara co CJIOKHBIM TeTNIO0OMEHOM

3.4.2. JlTabopaTopHbIe 3aHITHS
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JIaboparopHas pabot 1-9. «M3y4yeHne npoueccoB KUTIEHUS B OOJIBIIOM 00bEME)

3.5 Temaruka KypcoBbIX MPOEKTOB (KyYPCOBBIX padoT)
Pacuér pekynepaTuBHOIO TEIJIOOOMEHHOTO armapara

4. YuyeOHO-MeTOAUYECKOE H I/IH(l)OpMaHI’IOHHOQ o0ecreueHue

4.1 HopmatuBHble 1okyMeHTHI 1 'OCTbI

1. TOCT 34060-2017 NuxxeHepHbI€ CETH 3[ITaHUI M COOpPYKEHUI BHyTpeHHue. VcnibiTanue u
HaJIaJKa CUCTEM BEHTW LMW U KOHAWLMOHUPOBaHUS Bo3ayxa. [IpaBuiia mpoBeaeHUs: U KOHTPOJIb
BBINOJIHEHUS padoT.

2. TOCT P 59501-2021 UnxeHepHbIE CETU 3AaHUNA U COOPYKEHUI BHYTpeHHHE. MOHTaxX U
IyCKOBAas HajaJlka CUCcTeM OToIIeHHs. [IpaBuiia 1 KOHTPOJIb BBIIIOJHEHUS Pa0OT.

3. TOCT P 59510-2021 MnxeHepHbIE CETU 3/1aHUN U COOPYKEHUN BHYTpeHHHE. MOHTaX 1
IyCKOBasl HaJla/Ika TEIJIOHACOCHBIX CUCTEM TEIUIOXJIaJ0CHa0XeHus 3AaHui. [IpaBuia U KOHTPOJIb
BBITIOJTHEHUS padoT.

4. TOCT P 70095-2022 NnkeHepHbIE CETH 31aHUIM U COOPYKEHUI BHYTpeHHUE. MOHTaX U
IyCKOBAs HaJlaJIka CHCTEM X0Jio1ocHa0xeHus. [IpaBuiia 1 KOHTPOJIb BBITIOTHEHUS padoT.

5. TOCT P 59135-2020 WUnxeHepHbIE CETU 3JaHUN U COOPYKEHU BHYTpeHHHE. MOHTax 1
IIyCKOBasl HaJaJKa CHCTEM TIOpSYero M XOJOJHOTO BojocHaOxeHus. I[IpaBuina M KOHTPOJIb
BBINOJIHEHUS padoT.

6. TOCT 34058-2021 UnxeHepHble CETU 3JaHUA U COOpPYKEHUU BHYTpeHHHE. MOHTaX U
MYCKOBasl HajlaJIka, TEXHUYECKOe OOCIyKMBAaHHE U PEMOHT HCIAPHUTEIbHBIX M KOMIIPECCOPHO-
KOHJEHCATOPHBIX OJIOKOB OBITOBBIX CHCTEM KOHJAMLMOHMpoBaHMs. IlpaBuna u KOHTPOJIb
BBINOJIHEHUS padoT.

7. TOCT P 70100-2022 MnxeHepHbIE CETH 3/1aHUN U COOPYKEHUN BHYTpeHHHE. MOHTaX U
MYCKOBasi HajlaJIka CHUCTEM BO3YIIHOTO OTOIUIEHHS CKJIaJICKuX 31aHuil. IIpaBuna u KOHTpoOIb
BBITIOJIHEHHS paloT.

8. T'OCT P 70093-2022 MuxeHEepHBbIE CETH 3JaHUI U COOPYKEHUI BHyTpeHHUE. MOHTax 1
MyCKOBas HaJIaJKa CUCTEM KOHJIMLIMOHUPOBAHUS C IIEPEMEHHBIM pacxoAoM xJyajarenra. [lpasuna u
KOHTPOJIb BBIIIOJIHEHHUS paboOT.

9. P 34.70.110-92 IlpaBuna opraHu3aliu ITyCKOHAJIAJOYHbIX pabOT Ha TEIUIOBBIX
IIEKTPOCTAHLIMSX.

4.2  OcHoBHas JuTeparypa

1. Ucauenko B.I1. Temmonepenaua / B.I1. Ucauenko, B.A. Ocumosa, A.C. Cykomen. — M.:
Oueprouszaart, 1981. — 416 c.

2. KpacnomekoB E.A. 3agaunuk no teronepenaue. — M.: Dueprus, 1980. — 288 c.

3. CripaBOYHUK M0 TETJIO0OMEHHHKaM, T. 2 / miep. ¢ anriL. nox pena. O.I'. MapTeiHeHKo U 1ip.
— M.: Dueproaromusnar, 1987. — 352 c.

4. bakmactoB A.M. [IpoMbINITIEHHBIE TETIOMACCOOOMEHHBIE TTPOIIECCH U YCTaHOBKHU / A.M.
baknactos, B.A. I'op6enko, O.J1. JlanunoB u ap. — M.: DHeproatomusaat, 1986. — 328 c.

5. Muxarynun [I.C., YupkoB A.IO. Koncnekr nekuuii no termomaccooomeny, Mocksa
2009 — 113c.
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6. [IBetkoB @.D. 3agaunuk N0 TeruioMaccooobMeny: yuebnoe nocobue / ©.dD. [seTkos, P.B.
Kepumos, B.W. Benuuko. — 2-e u3f., ucripan. u nomn. — M.: U3narensckuit nom MOU, 2008. —
196 c., ni.

7. Kopnees C. /I., CaBenneB U. JI. Pacder u KOHCTpyupOBaHUE PEKYyIEPATUBHOTO
TEII00OMEHHUKA: y4eOHO-MeToanyeckoe nocodue. — M: MockoBckuii monmutex, 2019. — 54c.

4.3 /lonmoJHUTEJbHAS JUTEpPaTypa

1. bproxanos O.H., Kopo6kos B.U., Menuk-Apakensa A.T. OCHOBBI THAPABIIMKH,
TEIUIOTEXHUKH U a3poArHaMuku: YueObnuk. — M.: UHOPA-M, 2005. — 254c.

2. bonrapckuii A.B. COopHUK 32124 110 TEPMOJMHAMUKE U TEIUIoNepenaye. YueOHoe
nocoOue Jyisi aBUalMOHHBIX By30B. M. «Bricul. [llkonay, 1972. — 304c¢., ui.

3. Koctepes ®@.M., Kymnsipes B. U, Teopetuueckre 0CHOBBI TEIJIOTEXHUKH: Y USOHUK IS
HHEPreTUUECKUX U SHEPrOCTPOUTEIBHBIX TEXHUKYMOB. — M.: Dueprus, 1978. — 360c., u.

4.4 DaexkTpoHHBIE 00pa3oBaTebHbIE PECypPChl

[IpoBenenue 3aHATHI U aTTECTAU BO3MOXKHO B TMCTAHIMOHHOM (hopMaTe ¢ IpUMEHEHUEM
CHUCTEeMBl JUCTaHIMOHHOro oOyueHus yHuBepcutera (CHO-LMS) Ha ocHOBe pa3paboTaHHBIX
kadenpoii AIIeKTPOHHBIX 00pa3oBaTeNIbHBIX pecypcoB (DOP) mo BceM pazienam mporpamMmbl:

Hazsanue D0P
TennomaccoobmMeH https://online.mospolytech.ru/course/view.php?id=536
TennomaccoobmeH (dacTp 2) https://online.mospolytech.ru/course/view.php?id=3652

Pazpabotannslii OP BKIIOUAIOT MPOMEXKYTOUHBIN U UTOTOBBIM TECTHI.

[Topsimox mpoBeneHUs: pabOT B JUCTAHIIMOHHOM (hopMaTe yCTaHABIMBAETCS OTACIBHBIMU
pacropsKeHUs MU IPOPEKTOpa Mo yueOHOH paboTe u/Win LIEHTPOM Y4eOHO-METOANYECKON pabOThI.

Kaxnplii cTygeHT o0OecriedeH WHIMBUIYaTbHBIM  HEOTPAHWYEHHBIM JIOCTYIIOM K
ANIEKTPOHHBIM Onbnuorexam yHuBepcutera (http:/lib.mami.ru/lib/content/elektronnyy-katalog).

CchliKka Ha JIEKTPOHHYIO0 OMOIHOTEKY:

https://online.mospolytech.ru/course/view.php?id=762 1 &section=1

4.5 JIueH3MOHHOE W CBOOOIHO  pacmpocTpaHsieMoe NMPOrpamMMHoOe
o0ecreuenue

1. MoitOduc — poccuiickasi KOMIaHUSA-Pa3padOTUMK O€30MaCHBIX OPUCHBIX PEIIEHUHN IS
oOmieHuss M coBMecTHOW paboTel ¢ jgokymeHTamu (AnbrepHatuBa MS  Office)
https://myoffice.ru/

2. Ilmardpopma nanoCAD — 5310 poccuiickas mnatdopma i MPOSKTHUPOBAHHUS H
MOJIeJIMpOBaHUs 00BEKTOB pa3nuyHOM crnoxkHocTu. [loanepxkka popmatos *.dwg u IFC
Jnenaer ee OTIMYHbIM pemeHreM nnsi coBMmenieHus CAIIP- u BIM-texnonorwuii.
OyHKIMOHAT TUIATPOPMBI MOXKET OBITh PACHIMPEH C TIOMOIIBIO CIIEIHATBLHBIX MOIYJIEeH
https://www.nanocad.ru/support/education/

3. Cucrema TPEXMEPHOTO MOJIETTUPOBAHUS «KOMITAC-3D»
https://edu.ascon.ru/main/download/freeware/

4. VALTEC.PRG.3.1.3. IIporpamma aJist TEMJIOTEXHUYECKUX U TUJIPABIMYECKUX PACUETOB
https://valtec.ru/document/calculate/

5. Owmnmnaitn pacuetst ABOK-CO®T https://soft.abok.ru/help desk/



https://online.mospolytech.ru/course/view.php?id=536
https://online.mospolytech.ru/course/view.php?id=3652
http://lib.mami.ru/lib/content/elektronnyy-katalog
https://online.mospolytech.ru/course/view.php?id=7621&section=1
https://myoffice.ru/
https://www.nanocad.ru/support/education/
https://edu.ascon.ru/main/download/freeware/
https://valtec.ru/document/calculate/
https://soft.abok.ru/help_desk/
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4.6 CoBpemenHble npodeccnoHalbHble 0a3bl JaHHBIX U MHGOPMALMOHHBIE
CIIPABOYHbIE CUCTEMBI

Poccuiickas HanmmonanbHas oudiauoreka http:/www.nlr.ru

OBC «YuuBepcurerckas Oubauorexa onnain» https:/biblioclub.ru/index.php

Hayunas snektponHas 6ubnmoreka http://www.elibrary.ru

Poccuiickas rocyaapcTBennas oubnmoreka http://www.rsl.ru

O6pasoBarenbHas miathopma FOPAUT http://www.urait.ru

«TexakcnepT» — cpaBoYHasi CUCTEMa, MPEAOCTABISAIONIAs HOPMATUBHO-TEXHUYECKYTO,

HOPMAaTHBHO-TIPABOBYIO HH(POPMAIIHIO https://TexdKcnepT.canT/

7. HII  «ABOK» — mNOMOIIHMK HWHXEHEpa 10  OTOIUICHHIO, BEHTUJISLHUU,
KOHAWIIMOHUPOBAHUIO BO3AyXa, TEIUIOCHAOKEHUIO M CTPOUTENBHOW Temopu3nKe
https://www.abok.ru/

8. E-JIOCBE - Dnektponnbiii skonor. HezaBucumas wuHdpopMamuss O POCCUHCKHUX
OopraHm3anusax, 0a3a HOPMATHUBHBIX JIOKYMEHTOB H 3aKOHOJATCJIIBHBIX  aKTOB
https://e-ecolog.ru/

9. MW wnxenepnas canrexuuka VALTEC (karajor mnpoaykKuud U HOpMaTUBHAas

nokymeHTanus) https://valtec.ru/

S

5. MarepuajibHO-TeXHHYECKOe o0ecreyeHmne

Jlis mpoBeneHUs JEKUIMOHHBIX 3aHATUH HCHONB3YIOTCA AyAUTOPHM, OCHAIEHHBIE
KOMITBIOTEPAaMH, HHTEPAKTUBHBIMU JOCKaMH, MYJbTUMEIUUHBIMU IPOEKTOPAMH M SKpPaHAMHU:
AB2404, AB2415 u ayautopun obmero ¢onaa. s npoBeeHUs] CEMUHAPCKUX U Ja0OPAaTOPHBIX
pabot ucnonws3zyrotcs aynuropun: AB2406, AB1101 u aynutopun xoprmyca YPBAH. TEXHOI'PA /]
NuHOBanmoHHO-00pa3zoBaTeIbHOM KoMIUIeKce « TexHorpam, KOTOPbIA PacloioKeH Ha TEPPUTOPHH
BJIHX.

6. MeToanuyecKkue peKoMeHAaluu

6.1 MeToauyeckne peKOMEHJANMH ISl TIPENoAaBaTe/isi MO OPraHU3alMHU
00y4eHust

6.1.1 IlpenogaBaTens oOpraHU3yeT MPENOJAaBaHUE AWCLUIIIMHBI B COOTBETCTBUU C
TpeboBanusiMu «llomoxkenuss 00 opraHuzanuu oOpa3oBaTeIbHOro mporecca B MOCKOBCKOM
MOJUTEXHUYECKOM YHUBEPCUTETE U €T0 (priIhaiax», yrBepKIEHHBIM PEKTOPOM YHHUBEPCUTETA.

6.1.2 Ha mepBoM 3aHATHH IpenojaBareilb JOBOAUT IO CBEIACHUS CTYJICHTOB COJIEp>KaHHUE
paboueiil nporpammsl aucruruiuab! (PI1/).

6.1.3 IlpenogaBaTens 0cOOEHHO OOpaliaeT BHUMaHUE CTY/ICHTOB Ha!

— BuAbl U GOPMBI MPOBEICHUS 3aHATUN MO JUCHMIUIUHE, BKIIOYAs MOPSJIOK MPOBEACHUS
3aHATUH C TPUMEHEHHEM TEXHOJOIMH JUCTAHIMOHHOTO OOY4YeHHUS U CHUCTEMBI
nuctanmoHHoro ooydyenust yausepcurera (CO Mockosckoro Ilonurexa);

— BUJBL, COJEpXaHWE U TOPSAOK IMPOBEIEHUS TEKYIIEro KOHTPOJS YCIIEBAEMOCTH B
COOTBETCTBUH C (DOHJIOM OLIEHOYHBIX CPE/CTB;

— ¢Qopmy, comepkaHHE M TOPAJOK IPOBEACHHUS IPOMEXKYTOUHOH arTecTauuud B
COOTBETCTBUH € (DOHJIOM OLIEHOUYHBIX CPEICTB, peaycMoTpeHHbIM PIT/I.

6.1.4 IlpenogaBarens TOBOAMT 10 CBEICHUSI CTYICHTOB rpaduK BHIMIOTHEHUS YICOHBIX PaboT,

npenycMorperssix PITI.


http://www.nlr.ru/
https://biblioclub.ru/index.php
http://www.elibrary.ru/
http://www.rsl.ru/
http://www.urait.ru/
https://техэксперт.сайт/
https://www.abok.ru/
https://e-ecolog.ru/
https://valtec.ru/
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6.1.5 IIpenogaBaresb peKOMEHAYET CTYJCHTaM OCHOBHYIO M JJOIIOJHUTEIBHYIO JIUTEPATYPY.

6.1.6 IlpernogaBarens MPEAOCTABIIACT MEPe]] MPOMEKYTOUHON aTTeCTalluel (9K3aMEHOM HJIH
3a4€TOM) CIICOK BOTIPOCOB JUISI TOTOTOBKH.

6.1.7 IlpenonaBaTenu, KOTOpble MPOBOSAT JIEKLMOHHBIE M NPaKTHYECKUE (CEMHUHApPCKUE)
3aHATHUS, COTJIACYIOT TEMAaTHYECKUH IUIaH MPAKTUYECKUX 3aHATHH, YTOOBI MCIOJIB30BATH €IUHYIO
cucreMy 0003Hau€HHUM, TEPMUHOB, OCHOBHBIX MOHATHH JUCLUIUINHBL.

6.1.8 Ilpm TNOArOTOBKE K CEMHUHAPCKOMY 3aHSATHIO IO MEPEYHIO OOBSABICHHBIX TEM
IPENoJIaBaTel0 HeoOXOJMMO YTOYHMUTh IUIAH MX HpoBeneHusi, cormacHo PIIJI, npomymats
(GOpMyYIHPOBKH U cozepKaHHe Y4eOHBIX BOIPOCOB, BHIHOCHMBIX Ha OOCYX/IEHUE, 0O3HAKOMHUTHCS C
IIEpEeYHEM BOIIPOCOB 10 TEME CEMHHApA.

B xozme cemuHapa BO BCTYNMUTEIBHOM CIIOBE PACKPBITH MPAKTHYECKYIO 3HAYMMOCTH TEMBI
CEMMHAPCKOI'0 3aHATHA, ONPEACIUTh HMOPSJI0K €ro IMpOBEIEHUs, BpeMs Ha OOCYXKAEHUE KaKIOoro
yuebHoro Bompoca. Mcmonb30BaTh (POHTANBHBIA ONMPOC /AaBas BO3MOXHOCTH BBICTYIHTH BCEM
CTYAECHTaM, IPUCYTCTBYIOIUM Ha 3aHATHH.

B 3aximouuTenbHON 9acTH CEMHUHAPCKOTO 3aHSATHS CIEIyeT MOJIBECTH UTOTH: JaTh OLIEHKY
BBICTYIIJICHUH KaXJIOTO CTYZEHTA U y4eOHOM IpyMIIbl B 1IeJIOM. PacKpbITh MONI0XKUTEIbHbBIE CTOPOHBI
¥ HEIOCTAaTKU MPOBEIEHHOTO CEMHHAPCKOro 3aHsATHSA. OTBETUTh Ha BOMPOCH! CTYAEHTOB. Briiarh
3aJJaHUA JJI CAMOCTOSITENIbHON pabOThI IO OJATOTOBKE K CIIEAYIOLIEMY 3aHSTHUIO.

6.1.9 LlenecooOpa3Ho B X0z 3amuUTh pedeparos, 1a00paTOPHBIX padbOT, KYPCOBBIX PabOT U
IPOEKTOB 3a/1aBaTh BBICTYNAIOIIUM U ayJUTOPUU JONOJHUTEIbHBIC U YTOUHSIOLIME BOIPOCHI C
L€JIbI0 BBIICHEHUS UX MO3ULMHI M0 CYLIECTBY 00CYK/1aeMbIX IPoOJIEM.

Bo3MosxHO ITpoBeieHue 3aHATUH U aTTeCTaluil B TUCTAHLIMOHHOM (hopMaTe ¢ IPUMEHEHUEM
CUCTEMBI AUcTaHIMOHHOro o0yueHus: yuusepcutera (C/1O Mockosckoro [lonurexa).

6.1.10 Tlopsnok mnpoBeneHHss pabOT B JUCTAHLMOHHOM (QopMare yCTaHaBJIHWBACTCS
OTIENBHBIMU PACTIOPSIKEHUSMH TPOpPEeKTOpa Mo y4eOHOM padoTe W/WiIM ILEHTPOM YueOHO-
METOANYECKON PabOTHI.

6.2 Meroauueckue yKazaHusl AJs 00y4aIOIIMXCS 0 OCBOEHUIO TN CIIUILIHHBI

6.2.1 CrygeHty HEOOXOAMMO COCTaBUTH JUIsl ceOs rpaduk BBHIMOIHEHUS y4eOHBIX paloT,
npenycmorpenHblx PIIJ] ¢ yuérom TpeGoBaHUM JIpyrux IUCHMIUIMH, M3Y4YaeMbIX B TEKYyILEM
ceMecTpe.

6.2.2 Ilpu npoBeneHNUU 3aHATHHA U NPOLEAYP TEKYLIEH M NMPOMEKYTOYHOW aTTECTALUU C
MCIIOJIb30BaHUEM HHCTPYMEHTOB HH(OPMALMOHHONW 00pa30oBaTeNbHON cpeabl AMCTaHIMOHHOIO
oOpa3zoBanus ynusepcuretra (CO Mockosckoro [lonuTtexa), kak BO BpeMsi KOHTAaKTHON paboThI ¢
npenojaBaTesieM, Tak U BO BpeMs CaMOCTOSITENIbHON paboThl CTYAEHT JAOJDKEH O0ecleyuTh
TEXHUUYECKYI0 BO3MOXXHOCTh JAMCTAHLIMOHHOIO MOJAKIIOUYEHUS K CHCTEMaM JAMCTaHLMOHHOIO
oOyuenus. IIpu OTCYTCTBMM TakKOW BO3MOXHOCTH OOCYIAUTh CHUTYalMI0 C IIPErnojaBaTeieM
JUCLUIUINHBI.

6.2.3 K nmpomMexyTOYHOW aTTeCTallu JOIMYCKAIOTCS TOJIHKO OOYYaromInecs, BHITOTHUBIITHE
BCE BH/JIbI yueOHOI paboThl, MpeaycMOTpeHHbIe padoueil nporpammoit nuctuminas (PI1IT).

7. DoH/ OLICHOYHBbIX CPECTB

7.1 MeToabl KOHTPOJISI M OLICHUBAHUS Pe3yJbTATOB 00y4eHUs

KoHTpons ycmeBaeMOCTHM M KadecTBa TOATOTOBKM IPOBOJUTCS B COOTBETCTBHUU C
tpeboBanusiMu "IlonoxkeHnst 00 opraHu3au 00pa30BaTENBHOTO TIporecca B MOCKOBCKOM
MOJIMTEXHUYECKOM YHUBEPCUTETE" .

JIiist KOHTPOJIS YCIIEBAaeMOCTH M KauecTBa OCBOCHHS JUCIUIUIMHBI HACTOSIIEH MPOrpaMMoit
IPEIYCMOTPEHBI CIEAYIOIINE BHIBI KOHTPOJIS:
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— KOHTPOJIb TEKYILIEH yCIIEBAEMOCTH (TEKYIIMI KOHTPOIb);

— IPOMEXKYTOYHAsl aTTeCTaLMs.

B mpomecce oOydeHus: HCIONB3YIOTCS CIEAYIONINE OLIEHOYHBIE (POPMBI CaMOCTOSITEIbHOM
paboThl CTYIEHTOB, OLIEHOYHBIE CPEACTBA TEKYILEro KOHTPOJS YCIEBAEMOCTU U MPOMEKYTOUHBIX
aTTeCTaluu:

— Jokyaa mo Teme: «MeToabl MCIBITAaHUM U HalaJ Ky TEXHOJIOTMYECKOro 000pyaA0BaHMSD)
(MHIMBHITYaJIBHO JJIS K&KIO0TO 00YYaromerocs);

— IIOATOTOBKA U BBICTYIJICHHE HA CEMUHAPCKOM 3aHATHUH C JOKJIAJIOM U 00CYKJICHUEM;

— TECT, 3K3aMEH.

OrneHouHBIE CPECTBA TEKYIETO KOHTPOJIS yCIIEBAEMOCTH BKIIFOYAIOT KOHTPOJIbHBIE BOIIPOCHI
W 33/1aHUs B popMe GJIaHKOBOTO TECTUPOBAHUS, TSI KOHTPOJISE OCBOCHHS 00YUaIOIIMMUCS Pa3JIeiOB
JUCLMIUIMHBI — 3alllUTa JOKJIa/10B, pellIeHHEe 3a/1au.

OO0pa3ibl TECTOBBIX 3a/JaHUM, KOHTPOJIbHBIX BOIIPOCOB U 33JaHUMN JJIsl IPOBEACHUS TEKYILETO
KOHTPOJISI, 5K3aMEHAIIMOHHBIX OMJICTOB, IPUBE/IEHBI B IPUIOKECHUH.

7.2 lIkana u KPpUTEPHH OLIEHMBAHMUSA Pe3yJIbTATOB 00yUEeHUS

®opMa MPOMEKYTOUHON aTTECTALUU: 3a4ET.

[IpomexyTouHas arTecTanus oOyyaronuxcs B (opme 3auera IpOBOAUTCA MO pe3yibTaTaM
BBITIOJTHEHHSI BCEX BUAOB Y4eOHOI palOOThl, MPEeIyCMOTPEHHBIX YYEOHBIM IJIAHOM IO JAaHHOM
JUCLUILIMHE (MOYJI0), IPU 3TOM YUUTBIBAIOTCS PE3YJIbTaThl TEKYIIET0 KOHTPOJIS yCIIEBAEMOCTH B
TedeHue cemecTpa. OIEHKa CTENEHM JOCTHKEHHUS OOYy4arolUIMMUCS IUIAHUPYEMBIX pPE3YJIbTaTOB
o0ydeHHs MO AUCHMIUIMHE (MOAYJII0) MPOBOAUTCSA IMpEenojaBaTesieM, BEIYLIUM 3aHITHS IO
JUCIUILINHE (MOIYJII0) METOJIOM 3KCIEepTHOM oleHKU. [1o uToram npomexyTouyHO! aTTecTaluu 1o
JTUCITUIIIMHE (MOIYJIIO) BBICTABIISIETCS OIICHKA «3a4eT», «HE 3aUeT.

K nmpomexxyTouHOl aTTecTanuu JOMYCKAKTCS TOJIbKO CTYACHTHI, BHIIIOJIHUBIINE BCE BHUJIbI
yueOHoi paboThl, IpeycMOTpeHHbIe paboueil nporpammoit no aucruminHe « TermomaccooOMen».

Ixana oueHuBaHUA Onucanue

BoinonHensl Bce BHUIBI  yuyeOHOM pabOThl, NPESyCMOTPEHHBIE
y4eOHBIM TU1aHOM. CTYZI€HT JJ€eMOHCTPUPYET COOTBETCTBUE 3HAHUM, B

3auer KOTOPOM OCBCIICHA OCHOBHAA, HanOoJjiee BakHAsl YacTh MaTtcpuaia,
HO TIpyu OSBTOM JonymicHa OJHa 3HAYUTCIbHAA olmMOKa WU
HCTOYHOCTSD.

He BbimomHeH oauH wiM  0Oojee BHUIOB Yy4eOHOH paboTHI,
NPEIYyCMOTPEHHBIX y4eOHbIM I1aHOM. CTYAEHT JEMOHCTPHPYET
HETIOJTHOE COOTBETCTBHE 3HAHWH, YMEHHIA, HABBIKOB ITPUBEICHHBIM B
q Ta0nUIaX TIOKa3aTelei, TOMyCKAloTCs 3HAYUTENIbHBIC OIIUOKH,
¢ satet NPOSIBIISIETCS.  OTCYTCTBHE 3HAHWW, YMEHHH, HABBIKOB TI0 SOy
rokasaresei, CTy/IeHT UCIBIThIBAET 3HAYUTEIbHBIC 3aTPYIHEHUS IPU

ONCpUPOBAHUU 3HAHUAMU U YMCHHUAMU IIPU UX MEPCHOCC HA HOBBLIC

CUTyallnu.

@DOH/IBI OIICHOYHBIX CPEACTB MPEACTABICHBI B MPUIIOKEHUAX K pabouell mporpamme.

IToka3aTenem oLleHUBaHMsI KOMIIETEHIMN Ha PAa3IMYHBIX dTanax ux (GOpMUPOBAHHUS SBIISIETCS
JOCTHKEHUE 00YYaIOLIMMUCS TNIAHUPYEMBIX Pe3yJIbTaTOB 00YUYEHHS M0 JUCHUIUINHE (MOIYJIIO).
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dopMa MPOMEKYTOUHON aTTECTALUU: K3aMEH.

ITpomesxyTouHas aTTectanus oOyyaromuxcs B popMe IK3aMeHa IPOBOJUTCS 110 pe3yiibTaTaM
BBITIOJIHEHHUSI BCEX BUIOB Y4eOHOH pPabOThI, MPEJYyCMOTPEHHBIX y4YEOHBIM IUIAHOM MO JAHHOH
JUCLHUIUIMHE (MOAYIIO), IPU 3TOM YUUTBIBAIOTCS PE3yJIbTaThl TEKYLET0 KOHTPOJIS YCIIEBAEMOCTH B
TeyeHue cemectpa. OIEHKa CTENEHH IOCTIKEHHS OOYyYaloUIMMHCS IUIAHUPYEMBIX DPE3yJIbTaTOB
o0yuyeHMs] MO JAUCUMIUIMHE (MOJYJI0) IPOBOAUTCS MNpenojaBaTeieM, BEAYIIUM 3aHATHS 110
JUCLUILINHE (MOIYJII0) METOJIOM 3KCIEPTHOM oLeHKU. [1o uToram npomMexyTouyHO! aTTecTaluy 1o
JUCLHUIUIMHE (MOJYJII0) BBICTABIISIETCSA OLIEHKA OTIMYHOY», «XOPOLIO», «yI0BIETBOPUTEIBLHO» WIH
«HEYJIOBJIETBOPUTEIBLHO.

K npomexyTOYHON aTTECTallMK IOIYCKAOTCS TOJBKO CTYACHTHI, BBIIIOJHUBIINE BCE BUIBI
yueOHOil paboThl, IpeycMOTpEeHHbIE pabouei mporpamMmoit o aucuuminae « TermomaccooOMen».

IlIkaJjia oneHuBaHusA Onucanue

BeimmonHensl Bce BHIBI yueOHOH paloThI, IperyCMOTpPEHHbIE
y4eOHbIM Iu1aHOM. CTYyAEHT JEMOHCTPUPYET COOTBETCTBUE 3HAHMM,
YMEHUH, HaBBIKOB IPUBEJCHHBIM B TaOiMIax IoOKa3aTelnel,
ONepHUpYyeT NPUOOPETCHHBIMH 3HAHUSMH, YMECHHUSMH, HaBBIKAMH,
IPUMEHSET UX B CUTyalMsIX MOBBIMIEHHOH cioxHocTH. [Ipu sTom
MOTYT OBITH JONYIIEHbl HE3HAYUTENIbHbIE OLIMOKH, HETOYHOCTH,
3aTPyAHEHUS NIPU aHAIUTHYECKUX OINEepalusaX, NepeHoce 3HAHUHM U
YMEHMH Ha HOBBIE, HECTAHJAPTHBIE CUTYALIUH.

BeimmonHensl Bce BHIBI yueOHOH paloThI, IperyCMOTpPEHHbIE
y4eOHbIM I1aHOM. CTYJIEHT IEMOHCTPUPYET HETOIHOE, IPAaBUIbHOE
Xoporo COOTBETCTBHUE 3HAHUHN, YMEHU, HABBIKOB NPUBEIEHHBIM B Ta0JIHLIAX
nokasareiei, Jubo eciu mnpu O3TOM ObUIM  JOMYyIIeHb 2-3
HECYIIIECTBEHHBIE OLITUOKHU.

BoinonHensl Bce BHIBI  y4eOHOM pabOThl, MpPeryCMOTPEHHbIE
yueOHbIM Tu1aHOM. CTYZEHT IeMOHCTPUPYET COOTBETCTBUE 3HAHUM,
Y 10BIETBOPUTENBHO | B KOTOPOM OCBELIEHAa OCHOBHAsI, HanboJjee BaXxKHasi 4acTh MaTepuana,
HO MpHU OHTOM JIONyIEHa OJHA 3HAuUTeNlbHass OIIMOKa WM
HETOYHOCTb.

He BbmonHeH oauH win Oosiee BHJIOB y4uyeOHOM paboOTHI,
MIPEyCMOTPEHHBIX y4e€OHBIM IUIaHOM. CTYAEHT JAEMOHCTPUPYET
HEMOJIHOE COOTBETCTBUE 3HAHUI, YMEHH, HABBIKOB IIPUBEICHHBIM B
TabnuIax mMoka3areyei, JOMyCKAaroTCs 3HAYUTENbHBIE OIIMOKH,
MPOSABIIAETCS OTCYTCTBUE 3HAHMN, YMEHMM, HABBIKOB 10 psay
MOKa3aresel, CTyIeHT UCIIBITHIBAET 3HAYUTENbHbIE 3aTPYHEHUS IPU
OIIEpUPOBAHUU 3HAHUSAMHM U YMEHUSMHU IPU UX IIEPEHOCE Ha HOBBIE
CUTYallUH.

OT1ian4yao

HeynoBnerBoputensHO

@DOoH/IBI OIICHOYHBIX CPEJICTB MPEICTABIICHBI B IPHJIOKEHUHU K pabouelt mporpamMmme.
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7.3 OueHo4Hble cpeacrea

7.3.1. Texymuii KOHTPOJIb
J1Jis TpOBeIEHUST TEKYIIEro KOHTPOJIS IPUMEHSIIOTCS clieAyIonue GOpMBbI: pa3HOYPOBHEBBIC
3aJauM U 3aJJaHus; JOKJIa/1, COOOIeHne; YCTHBIN onpoc, cobeceJoBaHKe; TECT.

7.3.2. IIpomexyTOUHAas aTTECTALUS

[IpomexxyTouHasi arrecTanus MPOBOIUTCS HA COOTBETCTBYIOIMX (opmMaM o0OydeHus
cemecTpax B (hopme 3K3aMeHa.

DK3aMeH MPOBOAMTCS IO OMUJIETaM, OTBETHI MPEAOCTABISIOTCS MUCHMEHHO C TOCIETYIOIUM
YCTHBIM cobeceioBanueM. buiersl GopMupyroTcst U3 BOIPOCOB MPEICTaBIEHHOI0 HUXKE nepeyHs. B
OuJIeT BKJIIOUAETCS JiBa BOIPOCA U3 PA3HBIX Pa3/IeoB AUCLUUIUIMHBI U OJTHO MPAKTUYECKOE 3aJjaHHeE.
[TepedyeHb BOIPOCOB COOTBETCTBYET TeMaM, U3YUEHHBIM Ha JICKIIMOHHBIX M CEMUHAPCKHUX 3aHATHAX
(mpunaraercst). Bpems Ha MOArOTOBKY NUCbMEHHBIX OTBETOB — 10 40 MUH, yCTHOE coOece10BaHUE —
10 10 MuHyT.

7.3.3. Criucok 3K3aMEeHalMOHHBIX BOIIPOCOB 110 AUCLUIIIIMHE
. Ponp TennomaccooOMeHa B COBPEMEHHOM HayKe U TEXHHKE.
. OCHOBHBIE TIOJIO’KEHUS TEMIONPOBOIHOCTH.
. AuddepenunanbHoe ypaBHEHHE TEIIONPOBOIHOCTH.
. CraninoHapHas TEIUIONPOBOJIHOCTb Yepe3 MIIOCKYIO CTEHKY 0€3 BHYTPEHHUX UCTOYHUKOB TEILIa.
. CranmonapHas Teruionepeaya yepes IIOCKY0 CTeHKY 0€3 BHYTPEHHMX UCTOYHUKOB TEIlIa.
. TeronpoBoOAHOCTh MJIOCKOW CTEHKU IIPU HAJTMYUU BHYTPEHHUX UCTOYHUKOB TEILIA.
. CTannoHapHas TerIonpoBOHOCTh HMINHAPUIECKOM CTEHKH 0€3 BHYTPEHHUX HCTOYHHUKOB TEIUIA.
. CraunoHapHas Teruionepeaya UIMHIPUUECKON CTEHKU 0€3 BHYTPEHHUX UCTOYHUKOB TEIUIA.
. Kputnueckuii tnamMeTp U30JILHN.
10. TennonpoBOJHOCTh HMWIMHIPUYECKON CTEHKH ITPU HATMYUU BHYTPEHHUX UCTOUYHUKOB TEILIA.
11. [yt uHTeHCUBUKAIMK TeTTonepeaadn. Bumbsl peGpucThIX MOBEPXHOCTEH.
12. Pacuet TemnooTaaun oT NpsIMOYTOJIbHBIX, TPEYTOJIbHBIX, KPYTJIBIX pedep.
13. HecranmonapHsle MpoLecchl TEIUIONPOBOJHOCTH B OECKOHEUYHOM TOHKOI MIacTUHE.
14. Pemienue HecTainoHapHOTo 1 pepeHnalIbHOT0 YpaBHEHHS TETIONPOBOJHOCTH.
15. Anann3 pemieHHs HECTAllMOHAPHOTO YPABHEHMs TEIJIONPOBOJHOCTU JUIsl IUIACTUHBI B
3aBHCUMOCTH OT umucen buo u @ypee.
16. HectanimonapHsle MpoLecchl TEIUIONPOBOJHOCTH B OECKOHEYHOM LIMJIMHApPE, LIape.
17. Onpenenenue KOJIWYECTBA TEIUIOTHI B HECTAI[MOHAPHBIX MPOIIECCcaX TETIONPOBOIHOCTH.
18. Tena KOHEUHBIX pa3MepPOB B MPOIECCAX HECTALIMOHAPHOM TEIJIONPOBOJHOCTH.
19. PerynsapHslil pexxuM oxnaxaeHus Ten. Teopemsl KoHapaTsesa.
20. [IpuMeHeHne peryJsipHOro pekuma JUis ONpeieieHus TemIo()u3nIecKX CBONCTB.
21. OcHOBHBIE TIOJIOKEHHST KOHBEKTHBHOTO TEIJI00OMEHA B 0JTHO(a3HOM cpejie.
22. Terutou3nuecKue CBONCTBA KHUIKOCTEH.
23. lupdepennmanbHbie ypaBHEHHS] KOHBEKTUBHOTO TEIJIO0OMEHA.

O 01N DN B~ W~
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7.3.4. Ilpumep 3a1aHus Juisi KYpCOBOI'O IPOEKTHPOBAHHUS

Ne I'perommii ts, t1, HarpeBaemblii t,, | ty, G,,
Bap TENJIOHOCHTEb 'C 'C TENJIOHOCHTEb °C | °C | kr/e
1 Bona 85 65 | Bonma 14 24 3,7
2 Bona 85 67 | Bonma 14 26 2,8
3 Bona 85 69 | Bona 14 28 2,6
4 Bona 85 71 | Bona 14 30 2.4
5 Bopa 95 80 | Bonma 12 34 3,1
6 Bona 95 78 | Bona 12 32 32
7 Bona 95 76 | Bonma 12 30 33
8 Bona 95 74 | Bona 12 28 34
9 Bona 95 72 | Bona 12 26 3,5
10 | Bona 95 70 | Bonma 12 24 3,8
11 Bona 95 74 | Bona 12 22 2.4
12 | Bona 80 58 | Boma 10 34 2,8
13 Bona 80 60 | Bonma 10 32 3
14 | Bona 80 62 | Bona 10 30 3,2
15 Bona 80 64 | Bona 10 28 34
16 Bona 80 66 | Boma 10 26 3,6
17 | Bona 80 68 | Boma 10 24 3,8
18 Bona 80 70 | Bona 10 22 4
19 | Bona 100 88 | Boma 15 30 2,7
20 Bona 100 86 | Boma 15 32 2,6
21 Bopa 100 84 | Bonma 15 34 2,5
22 | Bona 100 82 | Bonma 15 36 2,4
23 Bona 100 80 | Boma 15 38 2,2
24 | Boga 100 78 | Boma 15 40 2,1
25 Bona 90 80 | Boma 20 35 2,7
26 | Bona 90 78 | Boma 20 37 2,6
27 Boga 90 76 | Bona 20 39 2,5
28 | Boaa 90 74 | Bonma 20 43 2.4
29 | Bona 90 72 | Bona 20 45 2,2
30 Bona 90 70 | Bona 20 47 2,1
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