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1.  Heawn, 3an0aum 1 IUIaHUPYeMble 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 TEIUIOTEXHOJOTHUECKUX M TEIIO(QU3NYECKHX 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 alllapaToB M YCTaHOBOK;

— TIOATOTOBKA CTYJCHTOB K JESATEIBHOCTH B COOTBETCTBHM C KBaJTU(UKAMOHHON
XapaKTepUCTUKON OakasiaBpa 110 HAIpaBJIEHUIO, B TOM yKciie ()OPMUPOBAHUE YMEHUH MO BBISIBICHUIO
HEOOXOIMMBIX YCOBEPIIEHCTBOBAHUI U Pa3pabOTKe HOBBIX, Oosee 3¢ (HEeKTUBHBIX METO/IOB pacyera
Y IIPOEKTUPOBAHUS TEIIOMAacCCOOOMEHHBIX allapaToB U YCTAHOBOK.

K ocHOBHBIM 33/1a4aM OCBOSHHSI JUCHUIUIMHBI « TeromaccooOMen» cieayeT OTHECTH:

— BbIpa0OTaTh HABBIKM Y CTYJEHTOB CaMOCTOSTENIHO (JOPMYJIMPOBATH 3aa4y OINpeIeICHUS
U OLICHKH TEINIOTEXHUYECKUX U TEII0(PU3NYECKUX TapaMeTPOB TEINIOMACCOOOMEHHBIX aIllnapaToB U
YCTaHOBOK;

— HAYYHUTh MBICIIUTh CUCTEMHO Ha TpUMepax MOBBIIICHHUS YHEPTeTHIECKOH 3PPEeKTUBHOCTH
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 pacyera TeIIOMacCOOOMEHHBIX allapaTtoB M
YCTaHOBOK B OTEYECTBEHHOW M 3apyOeXHOW MpaKTHKE, Pa3BHBATH CHOCOOHOCTH OOBEKTUBHO
OLIEHUBATh MTPEUMYIIECTBA U HEJOCTATKU TAKUX METOJIOB, KAaK OT€YECTBEHHBIX, TaK U 3apyOEKHBIX;

— Hayu4uTh AaHAJIM3UPOBATH pPE3YJIbTaThl pacyeTa TeIJIOMAacCOOOMEHHBIX amnnapaToB M
YCTaHOBOK, POU3BOUTH IIOMCK ONTUMHU3ALMOHHOIO PELIEHUS C IOMOLIBIO BCEBO3MOKHBIX METO/I0B
(GyHIaMEHTaJIbHOMN U MPUKJIAJHON HAyKH.

OOyuenne mno aucuuiuinHe «TemomaccooOMeH» HampaBiIeHO Ha (OPMHPOBAHUE
y 00y4aroLIUXCs CIeIYOINX KOMIETEHIUH:

Kon 1 HanmMeHOBaHHE 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 VCUHCIICHMS, pAIOB,
HCCIEA0BAHUS IIPU PELICHUN muddepeHIMaNbHBIX ~ YPaBHEHUM, TEOpHUH
npogeccHOHANbHBIX 3a]1a4 GYHKIMH ~ KOMIUIEKCHOTO  TEPEMEHHOTrO,

YHCJIEHHBIX METOIOB;
NOIIK-3.2. Ilpumenser MaTeMaTHYECKHH
anmapaT TEOpUHM (QYHKIMM  HECKOJBKHX
IIEPEMEHHBIX, Teopuun byHKUIMH
KOMIUIEKCHOTO MEPEMEHHOT0, TEOPUHU PAIOB,
TeopuH JuQpepeHIMaIbHbIX YPaBHEHUH;
HNOIIK-3.3. IlpuMeHsieT MaTeMaTUYECKUU
ammapar TEOpUU BEPOATHOCTEN u
MaTeMaTHYeCKON CTaTUCTUKH;

NOIIK-3.4. Ilpumenser MaTeMaTHYECKHU
anmnapar YUCJICHHBIX METO/I0B;

NOIIK-3.5. [IlemMOHCTpuUpyeT IOHUMaHHE
¢bu3nyYeCcKuX SBICHUW U yMEeT NPUMEHSTh
¢buznueckue 3aKOHBI MEXaHUKH,
MOJIEKYJISIPHOM ~ (DM3UKH, TEPMOJAMHAMUKH,




QJICKTPHUYCCTBA U MAru€TtusmMa Jisd 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 IMCUMILUIMHBI B CTPYKTYpPe 00pa30BaTeIbHOM MPOrpaMMbl

JlucuuIuinHa OTHOCHUTCS K 00s13aTennbHOM YacTu 010ka b1 «/luctummuas! (MO )».

«TerutomaccooOMen»

B3aUMOCBA3aHa JIOTMYCCKHU W COACPKATCIBbHO-METOAUYCCKH CO

CIIEYIOIMMHU JUCHUIUIMHAMU U ntpakTukamu OOIT:

B yactu nukiia iuciuuniavH 6a30BOM YacTH:
— OO11ue BOIIPOCH SHEPTeTHKHY;

— I'mppora3onHaMuKa;

— DU3HUKa;

— Texnuueckast TepMOIMHAMUKA.

3.

CTpykTypa U copep:KaHue QU CHUNINHBI

OO6m1ast TpyA0€MKOCTh TUCIMIUIUHBI COCTABIISAET 7 3aueTHbIX(€) eauHuI(bI) (252 yacoB).

31

3.1.1. Ounas dpopma oOydeHUs

Buabl yueOHo# padoThl H TPYA0EMKOCTh

lij‘:[ Buj yueGHoii padoThI If::;)‘;o 3CeMeCpr:‘
1 AyIUTOpHBbIE 3aHATHS 126 54 72
B ToM yucne:
1.1. | Jlexkuun 36 18 18
1.2. | CemuHapcKue/mpakTHUYECKUe 3aHITHS 72 36 36
1.3. | JJaBopaTopHble 3aHATHSI 18 0 18
2 CamocrosiTeibHas pabora 126 54 72
B ToM yucne:
2.1. | TectupoBanue 40 20 20
2.2. | IloaroroBka K KypcOBOMY MPOEKTY 22 22
2.3. | CamocTosATENHbHOE N3YUCHUE 64 34 30
3 IIpomexyTouHas aTTeCTALMSA
3auer/aud.3a4er/7K3aMeH 3auér | Dx3amMeH
Hroro 252 108 144




3.2 TemaTnyecKkuM IJIaH N3YYCHUSA NUCHHUIIINHDbI

3.2.1. Ounas dhopma oOyueHus
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1 | Pa3gen 1. Beenenune 2,510,5 0 0 0 2
2 | Pazgen 2. TernnonpoBOgHOCTD 9,5 1,5 4 0 0 4
3 Pazpnen 3. 3akon @ypse 8 ) 2 0 0 4
4 | Pasgen 4. KoHBEKTUBHBIHI TEILIO0OMEH 8 4 0 0 4
5 | Paznen 5. OcHOBBI T€OpUU MTOA00OUS 10 4 0 0 4
i 2
6 Paznen 6. Paznen ypaBHeHU KOHBEKTUBHOTO 5 ) 0 0 4
TEIJIoMaccooOMeHa
7 Paznen 7. YpaBHeHus Hepa3pbIBHOCTH U 3 ) 0 0 4
i y3un
Paznen 8. Mertoas! Teopuu noaoous u 2
8 | aHayiM3a pa3MepHOCTEH B 3a7a4ax 6 2 0 0 4
KOHBEKTHBHOTO TEIJIOOOMEHA
9 | Pasgen 9. Ci10KHBINA TEILUIOOOMEH 12 2 4 0 0 6
10 Pazgen 10. TermooOMeH pu BEIHYKJIEHHOM 12 ) 4 0 0 6
TEYCHHH B KaHallaX U TpyOax
1 Paznen 11. TermmooOMeH npu monepeyHOM Dl o2 4 0 0 6
o0TeKaHuU TPyO U MYYKOB
Paznen 12. OcHoOBBI BEIOOpA
12 | Tenno0OMEHHUKOB TEIIOHEPIeTUUECKUX 10 | 2 2 0 0 6
YCTaHOBOK
13 Pazgen 13. Knaccudukanms 10 | 2 ) 0 0 6
pPEKyIepaTUBHBIX TEINIOOOMEHHUKOB
4 cemecTp
14 | Paznmen 14. Kongencamms 30 | 4 10 0 0 16
15 | Pazgen 15. Kunenue 50 6 10 18 0 16
16 | Paznmen 16. PagnanuoHHbBIN TEMI000MEH 28 | 4 8 0 0 16
17 Pazgen 17. OcHoBBI BEIOOpa U pacuéTa 30 | 4 3 0 0 18
TEMI000MEHHBIX aNmnapaToB
Hroro | 252 | 36 72 18 0 126




3.3 Coaep:xxkanue TUCHUILIUHBI

3 Cemectp

Pazgen 1. Beenenue

O6mas napopMarus o quciuruinHe « TernaoMaccoooMeH»

Pa3zgea 2. TenionpoBOaHOCTH

JuddepenunansHoe ypaBHEHHE TEIIONPOoBOIHOCTH. KpaeBbie ycnoBus. THUITbI TpaHUYHBIX
ycnoBuil.  OJHOMEpHBIE  CTalMOHAapHblEe 3a7adyd  TemonpoBogHocTH. [limockas — creHka.
[Munuanpudaeckas crenka. Chepuueckas crenka. Terumonepenava. Kpurudeckuii auamMerp U30JISINH.
[Tpunuunel uHTeHCHUKAMK Terionepenayn. WMHTeHcuuUKanus MOCPEACTBOM OpeOpeHHUs.
TemionpoBOAHOCTh BJAOJb CTEPKHA. TEIIONPOBOJHOCTh T€I C BHYTPEHHUMH HCTOYHUKAMU
termoTel.  Ilnockoe Ttemo. IlwimHapuyeckoe Tteno. HecranumonapHass TemIONPOBOIHOCTb.
Huddepenumansupie ypaBHeHUss W KpaeBble ycnoBus. Ilmactuna. Llwmmuap. Hecranmonaphas
TEIUIONPOBOAHOCTH TeJl, 00pPa30BaHHBIX MEPECEUCHUEM IIACTUH U UMIUHAPOB. YHCICHHBIE METObI
TEIUIONPOBOAHOCTH. MeTos KOHTPOJIBHOIO 00beMa JUIsi IOJyYeHUS KOHEYHO-Pa3HOCTHBIX
aIMpOKCUMAaLUK ypaBHEHUS TEIUIONPOBOJHOCTH. SIBHbIE W HESBHbIE YMCIIEHHbIE METOIbl. MeTon
nporoHkd. O030p MaTeMaTHYECKHUX ITAKETOB JUISl YHCICHHOTO aHAIIN3A.

Pa3pnen 3. 3akon @ypobe

3akoH Dypbe — 3TO 3aKOH TEPMOJIMHAMUKHU, KOTOPBIM ONKUCHIBAET NIEpeady TEII0OThI MEXTLY
aByMs Tenamu. OH IJacuT, YTO KOJIMYECTBO TEIUIOThI, KOTOPOE MEPEAAaeTCsi OT TOpSYEero Teia K
XOJIOAHOMY, IIPOITOPLIMOHAIIBLHO PA3HUIIE TEMIIEPATYP MEXAY HUMHU U IUIOLIAIH ITOBEPXHOCTH, Yepe3
KOTOPYIO MIPOUCXOTUT TeriooOMeH. 3akoH Dypbe UCMONb3YeTCs sl pacueTa TEIIOBOro MOTOKA B
pa3IMYHBIX CUCTEMaX, TAKUX KaK TEITUIOOOMEHHUKH, CHCTEMBI OXJIAXKICHUS M OTOIUICHUS, a TAK)XKE B
Hay4HbIX MCCIIEIOBAHUSIX.

Pa3nen 4. KoHBeKTHUBHBIH Tena1000MeH

Teopus norpanuyHoro cios. OueHka nopsjika BeIuduH B Au(epeHInanbHbIX YPaBHEHHUSIX
KOHBEKTUBHOI'O TEIJI0OOOMEHa JUIsi TeueHuM ¢ OonplmuMMM uduciaamu PeiiHonpaca. YpaBHeHUs
norpannyHoro cios. [IpeoGpasoBanue mompodus. ABToMoielbHbIE IepeMeHHble. HTerpupoBanue
ypaBHeHus DoskHepa - CK3H JUlsl HOTPaHUYHBIX CJI0€B. VIHTerpupoBaHUe ypaBHEHUS TEIJIOBOTO
HOrpaHUYHOro cios. VHTerpupoBaHue ypaBHEHUH CBOOOJHOKOHBEKTHUBHBIX IMOTPAHUYHBIX CIIOEB.
WHTerpanbHblii METOJ pEeUIeHHs 3a/ad MOTPaHUYHOTO CJO0s. 3aKOHbl TpPEHHUs, TEMJI000MeHa,
MaccooOMeHa. CTaHIapTHbIE 3aKOHBI. YCIOBHS JIaMUHApHO-TypOyJleHTHoro mepexona. Pacuér
TEIUIOOTaYM TPU Pa3IUYHBIX TEIUIOBBIX TI'PAaHUYHBIX YCJIOBHMSIX Ha OOTEKaeMOW IMOBEPXHOCTH.
PacuétHble Monenu TypOyJEHTHOCTHM B 3a/layax KOHBEKTHMBHOI'O TeruiooOMeHa. Mopenu myTu
cmemenus. uddepennmanibHoe ypaBHEHHE TIEepeHOca TypOYJIEHTHOW »SHepruu. YuciaeHHoe
MO/JIEIMPOBAaHNE KOHBEKTUBHOI'O TEMJIOMAacCOOOMEHA U YHUBEPCAJIbHBIE IPOTPAMMHBIE TTAKETHI.

Paznea 5. OcHOBBI Teopuu noao0Oust

OCHOBBI TeOpUM NOJOOMS BKJIIOYAIOT B ceOs M3yuyeHHE METOAOB M NPHHILMUIIOB, KOTOpbIE
WCIIOJIB3YIOTCS JUISl aHaJlM3a M MOJIEIMPOBAHUS IMPOLECCOB TeriomaccooOMeHa. OHU MOMOTaroT
WH)XEHEepaM M YYEHBIM TOHATh, KaK pa3IHYHbIE MPOIECCHl pabOTalOT W KaK OHU MOTYT OBITh
YIJIy4IlI€Hbl WX ONTUMHU3UPOBAHBI.

OCHOBHbBIE IPUHIIMIIBI TEOPUH 11O100US:

[TpuHmn nogoOus - mogo6ue MpPoLEccCOB 03HAYAET, YTO MPOLIECCHI, MPOUCXOASIINE B Pa3HBIX
cucTeMax, MOTyT OBITh ONMMCAHBI C MOMOIIBIO OHOTO YpaBHEHMS, €CIIM OHH MMEIOT OJMHAKOBBIE
reoMeTpuueckre u Gu3nYecKue napameTpsl.

[TpyHIMI CYyNIEPIIO3ULIMH - €CIU B CUCTEME IPOUCXOAAT HECKOJIBKO IIPOLIECCOB, TO UX MOKHO
paccMaTpuBaTh Kak CyHEPIIO3UIUIO OTAEIbHBIX IPOIECCOB.

[TpuHIUN pPa3MEPHOCTH - pa3MEPHOCTh (PU3MUECKUX BETUYMH, YYACTBYIOIIMX B IpOIEcCe,
JOJDKHA OBITH OJUHAKOBOM.

OCHOBBI TEOpUH MOAOOMS TaKKe BKJIIOYAIOT B ce€0sl METOJbl MOJIECTUPOBAHMS MPOLIECCOB,
Takhe KaK METOJ pa3MEpHOCTeH, MeTOJ MOJ00us, METOJ MHTErpalbHbIX COOTHOLIEHUN U METO]



aHaJIM3a pa3MEpPHOCTEH. DTHU METOABl IMO3BOJSIOT AHAIU3UPOBATH M MOJAEIUPOBATH IMPOLECCHI
TEIIOMAcCOOOMEHA B pa3IMUHbIX YCIOBUSX U MOJIYYaTh TOYHBIC PE3YyJIbTaThI.

Pasnen 6. Paznen ypaBHeHHii KOHBEKTHBHOIO TeNJIOMAaccO00MeHA

VYpaBHEHUs] KOHBEKTHBHOIO TEMJIO000MEHAa ONMCHIBAIOT IPOLECCHl NEpeladyd TeIUIOThl U
Macchl MEXKIY KHJIKOCTBIO WJIM Ta30M M IOBEPXHOCThIO. OHM HUCHOJB3YIOTCS JUIs pacuera
TeMIeparypbl U JAPYrHMX [apaMeTpoB B pa3IMYHBIX TEXHOJOTMYECKUX Ipoleccax, TAKMX Kak
OXJIAX/ICHUE, HAarpeB W CYyIIKAa. YPaBHEHUS KOHBEKTHBHOI'O TEIJIOOOMEH BKIIOYAIOT B cels
ypaBHeHus: Hprorona-Crokca, ypaBHeHus HaBbe-CTokca M ypaBHEHHUs TemionpoBoaHocTu. OHu
IIO3BOJIIIOT PaCCUMTBIBATH PAcIIpeAeiIEeHUE TEMIIEpAaTypbl, CKOPOCTU IOTOKA U JPYTUX [1apaMETPOB
BHYTPH HUJIKOCTH WJIU Ta3a.

Paszpnen 7. YpaBHeHus1 Hepa3pbIBHOCTH U AU dy3uun

VYpaBHeHUsI HEpa3pbIBHOCTU U AU(PPY3Un ABISAIOTCS OCHOBHBIMM YPAaBHEHUSIMH B 00J1acTH
TUAPOJMHAMUKY UM Teruonepenadyd. OHU ONUCBHIBAIOT 3aKOHBI COXPAHEHHs MacChl U 3HEPIUU B
JBIDKYILIUXCA CpelJax. YpaBHEHHE HEpPa3pbIBHOCTU OIMCBHIBAET 3aKOH COXPAaHEHMsI MacChl B
JBUXKYILEWCS CPEAE CPEMBI.

VYpaBHenue quddy3un ONuChIBaET 3aKOH COXPaHEHMs KOJIMUYECTBA BEIIECTBA B cpese. DTH
YpaBHEHHS UCTIOJIB3YIOTCS B PA3UYHBIX OOJACTAX HAYKH M TEXHUKH, TAaKUX KaK a’pOJUHAMHKA,
TeruIonepeiaya, XuMU4ecKkast TEXHOJIOTHs U JIp.

Paznen 8. Meroabl Teopuum mnono0Ms M aHAJAM3a pa3MepHOCTell B 3agadax
KOHBEKTHBHOI0 TEII000MeHa

MeTtoapl Teopur MoAOOMs M aHaIU3a Pa3MEPHOCTEN IIMPOKO MPUMEHSIOTCS B 3aJadax
KOHBEKTHBHOI'O TEIIOOOMEHa JJIsl YIPOLICHHUs M aHalIM3a CIIOKHBIX IpoueccoB. OHU MO3BOJISAIOT
UCIIOJIb30BaTh O0OIIME 3aKOHOMEPHOCTH I Pa3IUYHbIX YCIOBMM M OOBEKTOB, UTO YINPOIIAET
pacyeTbl U HOBBIACT TOYHOCTh PE3yJbTAaTOB. MeToJ moaoOus OCHOBaH Ha NMPUHLHUIIE MOA0OUs
IIPOLIECCOB, KOTOPBIN yTBEPKIAET, 4TO JBa IPOLECcCca, UMEIOIIUE OJIMHAKOBbIE T€OMETPUUYECKUE U
bu3nyeckre XapakTepUCTHKH, OyAyT UMETh OJJMHAKOBbIE 3aKOHOMEPHOCTH U XapaKTEPUCTUKH. DTOT
METO/]I MO3BOJISIET MCIOJIb30BaTh PE3YJIbTAThl, MOJIYYEHHBIE JJIsi OJHOrO Ipolecca, JUisl Ipyrux
IPOLIECCOB C aHAJIOTHYHBIMU XapaKTEPUCTUKAMHU.

Paznen 9. CnoxkHblii Tenioo6MeH

Ca0xHbII TE1000MEH — 3TO MpOLECC NMepeJadyn TeIIOThl MEX/y HECKOJBKHMHU TeJlaMH,
KOTOpBIE MOTYT OBITh KaK TBEPABIMH, TaK U KMJIKUMH WIH ra3000pa3HbIMU. DTOT MPOILIECC MOKET
IPOMCXOIUTh KaK B €CTECTBEHHBIX YCIOBUSAX (HAampuMep, B MPHUPOJIE), TaK U B TEXHOJIOTUYECKUX
mpoiieccax (Hampumep, MpU TPOU3BOACTBE TOBApOB). CIIOKHBIM TEMIOO0OMEH BKIIOUAET B ceOs
MHOXECTBO (PAKTOPOB, TaKMX Kak TeMIlepaTypa, IUIOTHOCTb, BS3KOCTb, TEIIONPOBOAHOCTb U
TEIJIOEMKOCTh TeJl, a TaKXKe CKOPOCTh M HallpaBJICHHUE JIBUYKEHUS MOTOKOB. [[yist pacuera Cl10KHOTO
TEII000MeHa He0OXOAMMO YUUTHIBATh BCE 3TH (DaKTOPBI M UCIIOJIB30BaTh CHEIMAIbHBIE METOABI U
POrPaMMBI.

Pasnen 10. Ten1000MeH NpH BHIHYKACHHOM Te€4eHHH B KaHAJIax H Tpydax

TemsooOMeH npu BBIHY)KJIEHHOM JIBJKEHUM B KaHallaX M TpyOax SBISETCS BaKHBIM
IPOLECCOM B DPA3JIMYHBIX TEXHUYECKUX MPWIOKEHUAX, TaKUX KakK TEIUIOBBIE HACOCHI,
TeII000MEHHUKH, KOHJIMIIMOHEPHI U T.JI. B 3TOM mpoliecce Terio nepeaaercs OT 0OJAHON KUAKOCTU
WIIY Ta3a K IPYroi uepe3 CTEeHKH KaHasa Wi TpyObl. [l pacdera TeriooOMeHa Npyu BBIHYKAEHHOM
JBUKEHUM HCIOJIb3yeTcsl ypaBHeHHEe HploToHa-PuxmaHa, KOTOpO€ CBSI3BIBA€T TEIUIOBOM INOTOK C
TEMIEPAaTypol, CKOPOCTbIO TMOTOKAa M JPYTMMH IapameTpaMu. Takke BaKHYIO pOJIb WUIPAIOT
reoMEeTpUYECKUe XapaKTePUCTHKU KaHaja WM TPyObl, Takue Kak JUIMHA, IUIOIMIAJb MOIEPEeYHOro
cedeHus u popma. B 3aBucHMOCTH OT yCTIOBHIA 3a/1a4, MOTYT UCIIOJIb30BAaThCS Pa3IMUHbIE METO/IbI
pacyera TermiooOMeHa, TaKue Kak METOJIbl KOHEUHBIX Pa3HOCTEH, MHTErpalbHbIE METOABI, METO b
TPaHUYHBIX 3JIEMEHTOB U T.J. Bce 3TH MeToAbl UMEIOT CBOM NMPEUMYIIECTBA U HEJOCTATKU, U BHIOOD
METO/1a 3aBUCUT OT KOHKPETHOM 3a7jau U IOCTYITHBIX PECYPCOB.

Paznea 11. Tensioo0MeH npu nonepevyHoM 00TeKaHUM TPYO U MYYKOB



TermooOMeH npu nonepeyHoM 00TeKaHUU TPyO MIIM MyYKOB SIBJISIETCS BaXKHBIM IIPOLIECCOM,
KOTOPBII HCHOJB3YETCS B PA3JIMYHBIX TEXHMYECKMX YCTPOMCTBaX, TaKMX KaK XOJIOJWJIBHUKH,
KOHJICHCATOPBI, paguaropbl U T.A. llpu 3TOM Temno mnepemaercss OT JKUIAKOCTH MM Tasa,
JBIDKYILErocsl BIOJAb TPyO WIM IYYKOB, K OKpyXarwueill cpene yepe3 creHku TpyO. Pacuer
TEIIOOOMEHA TPH TOMEPEYHOM OOTEKaHUH TpPyO WM IMyYKOB OCHOBBIBAETCS HA YpaBHEHHSX
KOHBEKTHBHOI'O TEIJIOOOMEHA M YUUTBIBAET TaKUe IapaMeTphbl, KaK CKOPOCTh IOTOKA, TEMIIEpaTypa
KHUJIKOCTH WM Ta3a U OKPY’KAIOUIEH Cpelibl, a TaKKe FeOMETPUYECKUE XapaKTePUCTUKU TPyO mim
nyykoB. CyIecTByeT HECKOJIBKO METOJIOB pacyera TeIIo0OMEHa IpH MONEepeYHOM OOTEeKaHMH,
BKJIIIOYAass METOJl KOHEYHBIX DJIEMEHTOB, METOJl MOTPAHUYHOTO CJIOS M METOJ TEIIOBOTO
COIpOTHBIIEHUS. BbIOOp MeTO1a 3aBUCUT OT KOHKPETHBIX YCIOBHUH 3a/1a4 U TpeOyeMol TOYHOCTH
pacuera.

Pa3zgea 12. OcHoBBI BHIOOPA TENJI000MEHHUKOB TEIVIOIHEPTeTHYECKUX YCTAHOBOK

Br160p TemnooOMEeHHUKOB [T TEIIOIHEPTETUYECKIX YCTAaHOBOK SIBJISIETCS. BXKHBIM TArloM
IPOEKTUPOBAHUS U SKCIUTyaTallUd CHCTEM TeliooOMeHa. BOT HECKOJIbKO OCHOBHBIX KPUTEpPUEB,
KOTOpBIE CIIEIyeT YUUTHIBATh IPU BEIOOPE TEIIIOOOMEHHUKA!

TemnoBas MOLTHOCTB: TEIUIOOOMEHHUK JIOJKEH MMETh JI0CTaTOYHYIO TEIIOBYIO MOIIHOCTb
IU1s1 o0ecriedeHus: TpeOyeMOoro ypoBHsI TEINIO0OMEHa MEKTy IBYMsI CPEIaMU.

PaGouee naBieHue: BbIOOp TEIUIOOOMEHHUKA JIOJDKEH YYMUTBIBaTh paldouee /JaBlICHHUE B
cucreMe, 94To0bI obecreunTs 6e30macHOCTh U 3 (HEKTUBHOCTH PaOOTHI.

Marepuan H3roTOBJICHUS: MaTepual TemJI00OMEHHHKA JOJKEH OBITh YCTOMYMBBIM K
BO3/ICHCTBHUIO BBICOKHX TEMIIEPATyp M JaBJICHHH, a TaK)Ke 00J1a1aTh BBICOKOW TETIONPOBOIHOCTHIO.

Pazmep u popma: pazmep u popma TermIo00OMEeHHHKA JTOJIKHBI COOTBETCTBOBATh pa3MepaM U
KOH(HUTypaIfy CUCTEMBI, 9YTOOBI 00ECTIEYNTh ONTUMAIBHYIO TEIUIOepeiady.

CToMMOCTB: CTOMMOCTh TEIJIOOOMEHHMKA JIOJPKHA COOTBETCTBOBAThH OIODKETY IMpPOEKTa U
OBITh KOHKYPEHTOCIIOCOOHOM Ha PHIHKE.

HanexHOCTb: TEIIOOOMEHHUK JIOJDKEH ObIThb HAJEeKHBIM U JIOJITOBEYHBIM, YTOOBI
obecrieunBath Oecriepe0orHy 0 paboTy CHCTEMBI.

Okosornyeckue TpeOoBaHMs: BbIOOp TEIUIOOOMEHHHMKA TaKXKe JOJDKEH YYUTHIBATh
IKOJIOTHYECKHE TPeOOBaHUS, TaKMe KaK CHIKEHHE BHIOPOCOB MAapHUKOBBIX T'a30B M YMEHBIICHHUE
noTpebIeHUs! pecypCcoB.

Paznen 13. Knaccudukanus pekynepaTuBHbIX TeNJI000MEHHUKOB

B pazmen «Knaccudukaruss pexynepaTuBHBIX TEIUIOOOMEHHUKOB)» BXOJAT CIENyHOIue
TEMBI:

— OCHOBHBIE TUIIBI PEKYNIEPATHUBHBIX TEMNIOOOMEHHUKOB U UX XapaKTEPUCTUKH.

— IIpuHIHTIEI pabOTHI PEeKyIIePaTUBHBIX TEIUIOOOMEHHUKOB.

— Knnaccuguxkanus pexynepaTuBHbIX TEMJI000MEHHUKOB 10 pa3IMYHbIM IapaMeTpam, TaKuM
KaK TUI TEIUIOHOCHUTEIS, MaTepHall TeII000MeHa, Crioco0 mepeiavn Teria v T.JI.

— IlpuMeHeHMe pa3IMYHBIX THUIIOB PEKYNEPAaTHUBHBIX TEMJIOOOMEHHMKOB B Pa3IHYHBIX
OTpacisaX IPOMBIIIJICHHOCTH U TEXHOJIOTHH.

— Onenka 3pPeKTUBHOCTH PEKyIEePAaTUBHBIX TEMJIOOOMEHHUKOB U METO/IbI €€ MOBBILICHHUS.

— Ilpumepbl peallbHBIX MPOEKTOB PEKYNEPATUBHBIX TEIJIOOOMEHHHKOB, UX OCOOCHHOCTH U
peuMyIIeCTBa.

4 Cemectp

Paspnen 14. Kongencauus

Konnencanus — 3To mporece nepexo/ia BeecTBa U3 ra3000pasHoro COCTOSIHUS B JKUAKOE
WIA TBEpAoe Tpu oxnaxaeHun. B pasgene «KonmeHcanws» MOXHO HaWTH WHPOPMALHUIO O
cienyroumx Temax: Puznyeckue CBOWCTBA KOHICHCAIMM: TEMIIepaTypa, JIaBJ€HHE, CKOPOCTb
KOHJICHCAlMM ¥ Jpyrue TmapaMeTpbl. MeToapl KOHISHCAIMU: HCIIONB30BAaHUE Pa3ITUIHBIX
MaTepHajoB JUIs KOHJICHCAIMM, TaKWe Kak HCHapuTeNu, KOHIEeHcaTopsl U T.O. IIpumeHeHue
KOHJICHCAIINU B PA3JIMYHBIX O0JIACTSIX, TAKUX KAaK MPOMBINUIEHHOCTh, METUIIHA, TEXHOJIOTHH U T.II.
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BrusiHue okpy»karomiei cpeapl Ha Impolecc KoHAeHcanuu. [IpakTudeckue acreKThl KOHIACHCAIINUH,
BKJItOUasi BEIOOp 000pyA0BaHMUs, YIIPABICHHE MIPOLIECCaMH U T.1.

Paznen 15. Kunenue

Ouznyeckue U XUMHYECKHE CBOMCTBA KHUMSIIEH >XUIKOCTH. MexaHu3mbl 00pa3oBaHUS
My3bIPHKOB TIapa ¥ UX JBWKCHHSI. BIusHUE pa3ndHbIX PaKTOPOB HA CKOPOCTh KUIICHUS (HAIPUMED,
TeMIeparypa, IaBjeHUE, KOHIEHTpalus pacTBopa U T.A.). [IpumeHeHHe KuMALEH >XKUIAKOCTU B
Pa3IMYHBIX 00JIACTAX HAYKH M TEXHUKH (HAPUMEP, B METAJLTyprUH, MUIIEBON MPOMBIIICHHOCTH,
MEAMIIMHE U Jp.). DKCIEpUMEHTaIbHbIe METO/Ibl U3YUYEeHHUs Mpoliecca KUneHus. MaremaTudeckue
MOJICJIH, OITMCHIBAIOIINE TIPOIECC KUTICHHUS.

Pa3zgen 16. PagnanuoHHublii TenJ1000MeH

OcHoBHBIE TIOHATHS W  3aKOHBl. KOJIMYECTBEHHBIE  XAPAKTEPUCTHKU  U3ITyUYCHUS.

Knaccudukanus norokoB uznydenus. 3akoH Kupxroda. 3akoHbl u3mydeHus: aOCOIOTHO YEPHOTO
Tena. V3imydeHune u TOTIONICHHE HEYEPHBIX Tel. TermmooOMeH U3mydeHUueM B MPO3payHoi cpeje.
[Tonsitue yriaoBoro ko3dduuuenta uziaydeHus. Pacuer yrioBbIX KOd(pGUIUEHTOB. 3aMKHYTas
CUCTEMa TIOBEPXHOCTEH. AHATUTUYECKUE PEIICHUS ISl POCTHIX cucTeM. [IpuMephl, MPUIIOKCHHS.
PaguanuonHbie 1 KOHBEKTUBHBIC TEIUIOBBIE MTOTOKU. [ paHHUHbIE yCIOBHS. 3a/1a4a O paJlalliOHHbIX
3aMOpo3Kax. 3ajgada o0 JKpaHHBIX MOBEPXHOCTAX HarpeBa. KOMITBIOTEpHOE MOJICITHPOBAHHE.
TemnooOMeH U3Ty4eHHEM B CUCTEME C U3JIYYAIOIIUM U TOTJIOMIAIOIINUM ra3oM. Pacyer uznydyenus u
MOTJIONICHHSI Ta30B. YpaBHEHHUE IePeHOCa W3IYUYCHHS. 3aMKHYTas CHUCTEMa ITOBEPXHOCTEH.
PannanonHO-KOHBEKTHBHBIN TEIIOOOMEH B Kamepe cropanusi. KoMmnbioTepHOe MOIETHPOBAHUE.

Pa3nen 17. OcHoBbI BbIOOpPA U pacyéTa TenJa000MeHHbIX ANNaApaTOB

Pacuér Temoornaun B 3JIEMEHTAaX TEMJIOOOMEHHBIX YCTPOWCTB. Meroabl moaodus u
pasMepHocTeit. TerooTa4a mpy MpoI0JIbHOM OOTEKaHHMH TUIACTUHBL. TeIiooT/na4a B MonepeyHo-
oOrekaeMbIx my4kax Tpy6. Temnootaaua B Tpy6ax. TemnooOMeH U CONPOTUBICHHUE MPU TEUYCHUH B
KOJIBIICBBIX KaHajaX. TeriIooOMEH W CONPOTUBIICHUE MPH MPOJOIHLHOM OOTEKaHWH IyYKOB TPYO.
Temnoornaua mpu cBOOOHON KOHBeKIMU. MHTeHCUDUKaIMs TermooOMeHa. AHAIOTHS MIPOLIECCOB
TEI0- U MaccooOMeHa. OCHOBHbIE COOTHOLIEHMsI JUIsl pacuéra TElJI0OOMEHHUKOB. THIIbI
TEII000MEHHUKOB U CXEMBI JIBI)KEHUS TEIUIOHOCUTeNnel. Mi3MeHeHne TemnepaTyp TerIOHOCUTENen
U CPEeIHUH TEeMIEpaTypHBI HAmop I NPSMOTOKA, MPOTHBOTOKA W TIEPEKPECTHOTO TOKA.
OddexTuBHOCTh TEIIOOOMEHHUKA. TemaoBOH M THAPABIMYECKUNA Pacd€T TErIo0OMEHHUKOB.
Mertonsl WHTEHCH(UKAIMK TeIIonepeadyd. MeToabl OICHKU YHEPreTHYECKON 3(PPEKTUBHOCTH
TEMI000MEeHHUKOB.

3.4 TemaTuka CEeMHMHAPCKHUX/NPAKTHYECKHUX M J1A00PATOPHBIX 3aHATHH

3.4.1. CeMuHapcKkue/IpakTUYECKHE 3aHATUS

Cemunapckoe 3ausitue 1. OCHOBHBIE TTOJIOKEHUS

Cemunapckoe 3ansitue 2. Pa6ora ¢ HS nuarpammoit

Cemunapckoe 3anstue 3. [loctpoenue nporeccoB B HS nuarpamme

Cemunapckoe 3ansitue 4. [loctpoenne nukinoB B HS quarpamme

Cemunapckoe 3ausTue 5. TernonpoBoIHOCTh B OTHOCTIOMHOMN TIJIOCKON CTEHKE
Cemunapckoe 3ansTre 6. TernnonpoBOJHOCTh B MHOTOCIIOMHOM MIJIIOCKOM CTEHKE
CemuHapckoe 3ansatue 7. TennonpoBOAHOCTh B OAHOCIOWHON HIMJIMHAPUYECKON CTEHKE
Cemunapckoe 3ansitue 8. TernnonpoBOJHOCTh B MHOTOCIIOMHON IIUIMHAPUYECKON CTEHKE
CemuHapckoe 3astue 9. TermonpoBoAHOCTh A1l OpeOPEHHON MIOCKON CTEHKH
Cemunapckoe 3anstue 10. TernnonpoBogHOCTE Ui OpeOpEeHHON MUITUHAPUIECKON CTEHKU
Cemunapckoe 3anstue 11. CBoO0OHAsT KOHBEKITUS

Cemunapckoe 3ausatue 12. CBoOOHAS KOHBEKITHS

Cemunapckoe 3ansitue 13. BolHyX/1eHHass KOHBEKIUS

CemuHapckoe 3anstue 14. BeinyxaeHHas KOHBEKIUS

Cemunapckoe 3anstue 15. TermnooOMeH npu TeueHUH KUIKOCTH B TpyDOax
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Cemunapckoe 3anstue 16. TeriooOMeH npu TeUeHUH KHUJIKOCTH B TpyOax
Cemunapckoe 3ansatue 17. TermmooOMeH npu o0TeKaHUH TPYOHOTO ITydKa
Cemunapckoe 3ansitue 18. TeriooOMeH npu o0TeKaHuu TPyOHOTO MydKa
Cemunapckoe 3ansatue 19. TermnooOMeH npu KOHICHCAINH

Cemunapckoe 3anstue 20. TeriooOMeH npu KOHIEHCALUU

Cemunapckoe 3ansatue 21. TermiooOMeH npu KOHICHCAIUH

Cemunapckoe 3anstue 22. TermooOMeH npu KOHJICHCALUU

Cemunapckoe 3ansTue 23. TermiooOMeH npu KUIeHU!

Cemunapckoe 3ausitie 24. TermiooOMeH npy KUIeHUN

Cemunapckoe 3ansaTue 25. TermiooOMeH npu KUIeHU!

Cemunapckoe 3austae 26. TermooOMeH npy KUIeHUN

Cemunapckoe 3ansTue 27. TermnooOMeH npu KUIIEHU!

Cemunapckoe 3austae 28. TermooOMeH npy KHIIeHU!

Cemunapckoe 3ansaTue 29. TermnooOMeH npu KUIEHU!

Cemunapckoe 3anstue 30. Paguannonsslil TermioooMen

Cemunapckoe 3anstue 31. PaguannonHblil TemiooOMeH

Cemunapckoe 3austue 32. OCHOBBI pacuéra TEIUIOOOMEHHOTO anmnapara
Cemunapckoe 3anstue 33. Pacuér Bo10-BOJSIHOTO TEINIOOOMEHHOT'O anmnapara
Cemunapckoe 3anstue 34. Pacuér koHaeHcaropa

CemuHnapckoe 3anstue 35. Pacuér ucnapuTenbHOro TEmI000MEHHOTO armapara
Cemunapckoe 3anstie 36. Pacyér TemnooOMeHHOro anmapara co CI0KHBIM TETNI00OMEHOM

3.4.2. JJabopaTopHbI€ 3aHATUS

JlaboparopHast pabot 1-9. «M3y4yeHue nporeccoB KUTIEHUS B OOJIBIIOM 00bEME)

3.5 TemaTuka KypcOBbIX NPOEKTOB (KypCOBBIX padoT)
Pacuér pekynepaTuBHOIO TEINIOOOMEHHOTO armapara

4. YueOHO-MeTOAM4YeCKOe U MHPOPMALIMOHHOE o0ecriedyeHue

4.1 HopmatuBHblie 1oKyMeHTHI 1 'OCTHI

1. TOCT 34060-2017 NuxeHepHBIE CETH 3AaHUN U COOPYKEHUM BHyTpeHHHUE. McnbiTanue u
HaJlaJKa CUCTEM BEHTWISLMU U KOHJIMIMOHMPOBaHMS Bo3ayxa. [IpaBuiia mpoBeeHUs] U KOHTPOJIb
BBINOJIHEHUS padoT.

2. TOCT P 59501-2021 UnxeHepHbIE CETH 3AaHUNA U COOPYKEHUI BHYTpeHHHE. MOHTaX U
MYCKOBAas HajlaJlka CCcTeM OToIIeHHs. [IpaBuiia 1 KOHTPOJIb BBIITOJHEHUS PadoOT.

3. TOCT P 59510-2021 1nxeHepHbIE CETH 3/1aHUN U COOPYKEHUHN BHyTpeHHUE. MOHTax u
MYCKOBasl HajaJIka TEIJIOHACOCHBIX CHCTEM TEIUIOXJIaJl0CHa0KeHus 3aaHui. [IpaBuia 1 KOHTPOJIb
BBITIOJIHEHUS padoT.

4. TOCT P 70095-2022 NHkeHEepHBIE CETH 31aHUM U COOPYKEHUI BHYTpeHHUE. MOHTaX U
MyCKOBAs HaJaJIka CUCTEM X0JI0locHa0eHus. [IpaBuia 1 KOHTPOJIb BBITIOIHEHUS paboT.

5.TOCT P 59135-2020 nxeHepHBbIE CETH 3JaHUN U COOPYKEHU BHYTpeHHHE. MOHTax) 1
MyCKOBas HajaJka CHCTEM TOpSYero W XOJIOJHOro BojaocHaOkeHus. [lpaBuima M KOHTPOIb
BBITIOJTHEHHS pa0oT.

6. TOCT 34058-2021 NuxkeHepHbIE CETH 34aHUNM U COOPYKEHHUH BHYTpeHHHE. MOHTax u
MyCcKOBasl HajlaJKka, TEXHUYECKOe OOCIyKMBAaHWE W PEMOHT HUCHAPUTENbHBIX M KOMIIPECCOPHO-
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KOHJICHCATOPHBIX OJIOKOB OBITOBBIX CHUCTEM KOHJMIMOHMpOBaHUS. IlpaBuia u  KOHTPOIb
BBITNIOJTHEHUSI paboT.

7. TOCT P 70100-2022 1nxeHepHbIE CETU 3/1aHUN U COOPYKEHUHN BHyTpeHHUE. MOHTax u
MyCKOBasl HajlaJka CUCTEM BO3JAYIIHOTO OTOIUICHMSI CKJIAACKUX 371aHuil. [IpaBuna U KOHTPOJb
BBITIOJTHEHUS padoT.

8. 'OCT P 70093-2022 VHxeHEpHBIE CETH 3JaHUN U COOPYKEHUI BHYTpeHHHUE. MOHTax 1
IIyCKOBasi HAJIAJKa CUCTEM KOHJIMLIMOHUPOBAHUS C IEPEMEHHBIM pacxooM xJjagareHTa. [Ipasuna u
KOHTPOJIb BBIIIOJIHEHUS padoT.

9. P 34.70.110-92 IlpaBuna opraHus3aliy IyCKOHAJIAJOYHbIX pabOT Ha TEIUIOBBIX
AIEKTPOCTAHIIMSIX.

4.2  OcHoBHas JuTEpaTypa

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

2. Kpacnomekos E.A. 3agaunuk no termonepenaye. — M.: Dueprus, 1980. — 288 c.

3. CupaBOYHUK IO TEIJIOOOMEHHHKAM, T. 2 / niep. ¢ anri. nox ped. O.I'. MapTbIiHEHKO U Jp.
— M.: Dneproaromusgar, 1987. — 352 c.

4. baknactoB A.M. [IpoMblliuIeHHBIE TEIIIOMAacCOOOMEHHBIE ITPOLIECCHI U yCTaHOBKH / A.M.
bakimacros, B.A. I'opbenko, O.JI. Jlanunos u ap. — M.: DHeproaromusnar, 1986. — 328 c.

5. Muxarynus /I.C., Yupkos A.}O. Koncnekr nekuuii no temiomaccooOMeny, Mocksa
2009 — 113c.

6. LierkoB @.®. 3afayHuK 110 TerioMaccoooMeny: yuebHoe nocodue / O.®. I[setkos, P.B.
Kepumos, B.11. Benuuko. — 2-e u3z., ucnpas. u gon. — M.: U3narensckuit tom MOU, 2008. —
196 c., n.

7. Kopuees C. /1., Caenbe U. JI. Pacuer u KOHCTpyHpOBaHUE PEKYNIEPATUBHOTO
Ter1000MeHHUKa: yueOHO-MeToindeckoe mocooue. — M: MockoBckuit monutex, 2019. — S4c.

4.3 JlomosHuMTebHAS JIUTEPATypa

1. bproxanos O.H., KopoOkos B.1., Menuk-ApaxkensiH A.T. OCHOBbI THAPABIHKH,
TEIUIOTEXHUKH U a3pOoJUHaMuKu: YueObHuk. — M.: UHOPA-M, 2005. — 254c.

2. bonrapckuii A.B. CoopHUK 33124 110 TEpMOJUHAMUKE U TeIUToNepenaye. YueoHoe
nocoOue st aBUallMOHHBIX BY30B. M. «Bpicm. Hkoma», 1972. — 304c¢., u.

3. Kocrepes @.M., KymnsipeB B. U, Teopernueckre OCHOBBI TETUIOTEXHUKU: Y UeOHUK IS
HHEPreTUYECKUX U JHEPTOCTPOUTEIBHBIX TEXHUKYMOB. — M.: Oneprus, 1978. — 360c., n.

4.4 DaekTpoHHBIE 00pa3oBaTeIbHbIE PeCypPChl

[IpoBenenue 3aHATUHN U aTTECTAlMil BO3SMOYKHO B IMCTAHIIMOHHOM (popMaTe ¢ IPUMEHEHUEM
CHUCTEeMBl JUCTaHIMOHHOro oOyueHust yHuBepcurera (CIO-LMS) Ha ocHOBe pa3paboTaHHBIX
Kadeapoi AMEKTPOHHBIX 00pa3oBaTeIbHBIX pecypcoB (DOP) mo BceM pazaenam mporpaMmebi:

Hazsanue D0OP
TemmoMmaccooOMeH https://online.mospolytech.ru/course/view.php?id=536
TemomaccooOMeH (dacTp 2) https://online.mospolytech.ru/course/view.php?id=3652

Pa3paborannsiit DOP BKII04aIOT MPOMEKYTOUHBIN U UTOTOBBIM TECTHI.
[Topsimox mpoBeaeHus: paboT B JUCTAHIIMOHHOM (hopMaTe yCTaHABIMBAETCS OTIECIbHBIMU
PactopsDKEHHUSIMU TIPOPEKTOpA MO y4eOHOM paboTe M/WiTH IIEHTPOM y4eOHO-METOINYECKON PabOTHI.


https://online.mospolytech.ru/course/view.php?id=536
https://online.mospolytech.ru/course/view.php?id=3652
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Kaxnpiii  cTygeHT oOecriedeH WHIWBHUIYalTbHBIM HEOTPAHHMYEHHBIM JOCTYIIOM K
3JICKTPOHHBIM OnOroTekam yHuBepcuteta (http://lib.mami.ru/lib/content/elektronnyy-katalog).

Cchlika Ha DJIEKTPOHHYIO OMOINOTEKY:

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

4.5 JlumeH3uoHHOe W  CBOOOJHO  pacHpoCcTpaHsieMoe  MPOrpamMMHOe

olecneyeHue

1. MoiiOduc — poccuiickas KOMIAHUSI-Pa3padOTINK Oe30MaCHBIX O(UCHBIX PEIICHUH IS
oOmeHuss ¥ COBMECTHOM paboTel ¢ pgokymeHTamu (AnbprepHatruBa MS Office)
https://myoftice.ru/

2. IImatdpopma nanoCAD — 310 poccuiickas miaTdopma Jis NPOCKTUPOBAHUSA U
MOJIEIIMPOBAHMS 00BEKTOB paznuuHoi ciaoxHocTh. [Tomaepxka ¢popmaros *.dwg u IFC
JleaeT €€ OTIMYHbIM pemieHueM st coBMemeHuss CAIIP- u BIM-texHosorui.
OyHKIMOHAT TUIAT(GOPMBI MOXKET OBITh PACIIUPEH C MIOMOIIBIO CHCIIHALHBIX MOIYJICH
https://www.nanocad.ru/support/education/

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

4. VALTEC.PRG.3.1.3. [Iporpamma 11l TEMJIOTEXHUYECKUX U THIPABIMUECKUX PACUETOB
https://valtec.ru/document/calculate/

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

4.6 CoBpemenHble npodeccnoHaJbHbIe 0a3bl TAHHBIX U WHGOPMAIMOHHBbIE

CIpaBOYHbIC CUCTEMBbI

S S

Poccuiickas HanmonansHas oudiaunoreka http:// www.nlr.ru

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

Hayunas snexktponnas 6ubnuoreka http://www.elibrary.ru

Poccuiickas rocynapctBennas 6udauoreka http://www.rsl.ru

O6pazoarensHas mwiathopma FOPAUT http:/www.urait.ru

«TexakcnepT» — CcrpaBOYHAsI CHCTEMa, MPEJOCTABISIONAs HOPMAaTHBHO-TEXHIUUECKYIO,
HOPMAaTHUBHO-IIPaBOBY0 MH(popMaruio https://TexskcnepT.callt/

HIT «ABOK» — mOMOIIHMK WHXEHepa [0  OTOIJICHUIO, BEHTWIALINH,
KOH/IMIIMOHUPOBAHUIO BO3/lyXa, TEMJOCHAOXKEHUIO M CTPOUTENBbHOW Teriopu3nke
https://www.abok.ru/

E-IOCBE — OmnektpoHHbI 5kojor. HesaBucumas uHpOpManus O pPOCCUHCKUX
opraHu3anusax, 0a3a HOPMATHBHBIX JIOKYMEHTOB ¥ 3aKOHOJATEIFHBIX AaKTOB
https://e-ecolog.ru/

WNuxenepnas cantexuuka VALTEC (katanor mOpoAyKuMM ¢ HOpMaTHBHAas
nokymeHTanus) https://valtec.ru/

S. MarepuajibHO-TeXHHYECKOe o0ecreyeHmne

I[J'ISI MNpOBCACHUA JICKIIMOHHBIX 3aHATHHI HUCIOJIB3YIOTCA ayAUTOpUH, OCHAIICHHBIC

KOMIIBIOTECPaAMH, HHTCPAKTUBHBIMHU JOCKaMH, MYHBTHMGHHﬁHBIMH IMPOCKTOpaAaMH MW DOKpaHaAMMU:

AB2404, AB2415 u ayautopun obmero ¢onaa. s npoBeaeHUs] CEMUHAPCKUX U JTaOOPaTOPHBIX
pabot ucnonsiytorcs ayauropun: AB2406, AB1101 u aynqutopun koprmyca YPBAH. TEXHOI'PA /]
HHHOBaIMOHHO-00pa3oBaTeIbHOM KoMILIeKce « TexHorpaay, KOTOPBI pacroiokeH Ha TEPPUTOPUU

BJIHX.


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/
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. MeToauyeckue peKOMeHIALUN

6.1 MeToanueckue peKOMeHJAIUM [JIsl TNpPeNnoAaBaTesid MO OPraHU3alUN
00y4eHust

6.1.1 IlpemomaBarens OpraHu3yeTr MNPENOJaBaHUE UCHUIUIMHBI B COOTBETCTBUMU C
TpeboBanusMu «IlomokeHust 00 opraHuzanMu 00pa30BaTENBHOrO Mpolecca B MOCKOBCKOM
HOJUTEXHUUYECKOM YHUBEPCUTETE U €ro (puiIHanax», yrBepKIEHHBIM PEKTOPOM YHUBEPCUTETA.

6.1.2 Ha nmepBoM 3aHsITUM IpenoAaBaTeb JOBOAUT J0O CBEACHHUS CTYJEHTOB COJEp)KAHUE
paboueit mporpammsbl qucuuruiiHbl (PTIT).

6.1.3 IIpenogaBarens 0COOCHHO OOpaNIaeT BHUMAHKE CTY/ICHTOB Ha:

— BHUIBI U (HOPMBI MPOBEACHHS 3aHATHH MO TUCHMIUIMHE, BKIIOYAs MOPSIOK MMPOBEACHUS
3aHATUH C TPUMEHEHHEM TEXHOJOTMH JUCTAHIMOHHOTO OOYYEHHUS W CHUCTEMBI
nucrtannonHoro ooydenus yauepcuteta (CJIO Mockosckoro I[Tonurexa);

— BHJIBl, COAEP)KAHUE U MOPAJOK IPOBEAEHUS TEKYILEro KOHTPOJII YCHEBAaeMOCTH B
COOTBETCTBUH C (DOHJIOM OLIEHOYHBIX CPE/ICTB;

— ¢Qopmy, copepkaHHE € TOPAJOK TPOBEACHHUS IPOMEXKYTOYHOH aTTecTaluud B
COOTBETCTBUM € (POHJIOM OLIEHOUYHBIX CPEJCTB, IpeaycMoTpeHHbIM PIT/I.

6.1.4 IlpenonaBarenb JOBOJUT JI0 CBECHHS CTYIEHTOB I'paMK BHITOIHEHUS Y4eOHBIX padoT,

npenycMorpeHsbix PIT/I.

6.1.5 IlpemogaBatenb peKOMEHIYET CTYJCHTaM OCHOBHYIO M JTOIIOJTHUTEIBHYIO JIUTEPATYPY.

6.1.6 IlpenonaBarens NpeoCcTaBiIseT Mepes] MPOMEXYTOUHOU aTTecTanue (3K3aMeHOM M
3a4€TOM) CIIHICOK BOTIPOCOB TSI TOJITOTOBKH.

6.1.7 IlpenonaBaTeny, KOTOpble MPOBOIAT JIEKLMOHHBIE M NPAKTHYECKUE (CEMHUHApPCKUE)
3aHATHUS, COTJIACYIOT TEMAaTHYECKUH IUIaH MPAKTUYECKUX 3aHATHH, YTOOBI MCIOJB30BATH €IUHYIO
cucreMy 0003Hau€HHUM, TEpPMUHOB, OCHOBHBIX MOHATHH JUCLHUIUINHBL.

6.1.8 Ilpm TNOArOTOBKE K CEMHWHAPCKOMY 3aHSATHIO IO MEPEYHIO OOBSBICHHBIX TEM
IPEnoJiaBaTel0 HeoOXOJMMO YTOYHUTh IUIAH HMX HpoBeneHusi, cormacHo PIIJI, npomymats
(GOPMYIHPOBKH U cOepKaHNe Y4eOHBIX BOIPOCOB, BEIHOCHMBIX Ha OOCYX/IEHUE, 0O3HAKOMHUTHCS C
HEepevyHeM BOIIPOCOB 0 TEME CEMHUHApa.

B xozme cemuHapa BO BCTYNMUTEIBHOM CIIOBE PACKPBITH MPAKTHYECKYIO 3HAYMMOCTH TEMBI
CEeMMHAPCKOT0 3aHATHA, ONPEACTUTh MOPSJI0K €ro MpOBEIEHUs, BpeMs Ha OOCYXJAEHUE KaXKIOoro
yuebHoro Bompoca. Mcmonb30BaTh (POHTANBHBIA ONMPOC JaBas BO3MOXHOCTH BBICTYIHTH BCEM
CTYyAEHTaM, IPUCYTCTBYIOIUM HA 3aHATHH.

B 3aximounTenbHON 9acTH CEMHUHApPCKOTO 3aHSATHS CJIEIyeT MOJBECTH WTOTH: JaTh OLIEHKY
BBICTYIIJICHUH Ka)XJIOTO CTYZEHTa M y4eOHOM IpyMIIbl B 1IeIOM. PacKpbITh MON0XKUTENbHBIE CTOPOHBI
¥ HEIOCTAaTKH MPOBEIEHHOTO CEMHHAPCKOTo 3aHsATHS. OTBETUTHh Ha BOMIPOCHI CTY/EHTOB. BhInaTh
3aJjaHMsl JUI CAaMOCTOSITENIbHONW PabOThI IO MOJATOTOBKE K CJIEAYIOLIEMY 3aHSTHIO.

6.1.9 IlenecoobpaszHo B xoj1e 3alIUTHI peepaToB, 1a00pPaTOPHBIX padOT, KYPCOBBIX PabOT U
IPOEKTOB 3a/1aBaTh BBHICTYMAIOLUIUM U ayJUTOPUHU JOMOJHHUTEIbHbIE M YTOUYHSIOIINE BONPOCHI C
LeJIbI0 BBIICHEHUS UX MO3ULMHI MO CYIIECTBY 00CYK/1aeMbIX IPoOIIeM.

Bo3MosxHO mTpoBeieHne 3aHATUH U aTTeCTalluil B TUCTAHIIMOHHOM (hopMaTe ¢ MpUMEHEHUEM
cUCTeMBI TucTaHIoHHOT0 00yueHus yauBepcuteta (CI1O Mockosckoro [TonuTexa).

6.1.10 Tlopsnok mnpoBeneHHss pabOT B JUCTAHIMOHHOM (oOpMare YyCTaHABIMBACTCS
OTJICIbHBIMU  PACHOPSDKEHUSIMU MPOpPEKTOpa MO Y4yeOHOM paboTe W/WiIKM IeHTPpOM YyueOHO-
METOAMYECKON PaOOTHI.
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6.2 MeTozmquKne YKazaHus 1Jisd oﬁyqamumxca 0 OCBOCHHUIO U CHUIIINHBI

6.2.1 CryaeHTy HEOOXOIUMO COCTaBUThH Ui ceOsi TpadUK BBIIOJHEHUs YUeOHBIX padoT,
npexycmorpennbix PIIJ] ¢ yu€rom TpeGoBaHWi JIpYrux IUCHMIUIMH, M3Y4YaeMbIX B TEKYyILEM
ceMecTpe.

6.2.2 Ilpu npoBeneHUU 3aHATUH W OPOLEAYP TEKYLIEH M NMPOMEKYTOUHOW aTTECTALUU C
UCIIOJIb30BAaHUEM HHCTPYMEHTOB HH(GOPMALMOHHONH 00pa30oBaTeNbHOM Cpelbl IHUCTAaHI[MOHHOTO
obpazoBanust ynusepcurera (CO Mockosckoro [lonurexa), kak BO BpeMsi KOHTAaKTHOM pabOTHI C
npernojaBaTesieM, Tak U BO BpeMs CaMOCTOSITENbHON paboThl CTYACHT JAOJDKEH O0ECIeyuTh
TEXHUYECKYI0 BO3MOXHOCTh JUCTAHIIMOHHOTO TMOJKIIOYEHHS K CHCTEMaM IHCTAaHIIMOHHOTO
oOyuenus. IIpu OTCYTCTBMM TakOW BO3MOXHOCTHM OOCYIUTH CHUTYallMI0 C IpernojaBaTesieM
JVCLIATUTAHBL.

6.2.3 K npoMexyTOYHOW aTTeCTallMu JOIMYCKAIOTCS TOJIBKO OOYYaromInuecs, BHITOTHUBIINE
BCE BHJIbI yueOHOI paboThl, MpeycMOTpeHHbIe pabouei mporpammoit nuctuminas (PI1IT).

7. DoH/I OLICHOYHBIX CPEICTB

7.1 MeToabl KOHTPOJISI M OLICHUBAHUSA Pe3yJIbTATOB 00y4YeHHs

KOHTpOJH) YCIIEBAEMOCTH MW Ka4d€CTBa IIOATIOTOBKHM HPOBOJUTCA B COOTBETCTBUU C
tpeboBanusmu "llonoxxeHns 00 opraHuzanuu 00pa3OBaTENBHOTO Mporecca B MOCKOBCKOM
MOJIMTEXHUYECKOM YHUBEpcUTeTe" .

JInst KOHTPOJIA YCIIeBaeMOCTH M Ka4eCTBa OCBOSHHS JAWCIMIUIMHBI HACTOSIIECH MPOrpaMMOii
HpEeNyCMOTPEHBI CIENYIOIINE BUABI KOHTPOJIA:

— KOHTPOJIb TEKYIIEH yCIIeBaeMOCTH (TEKYIINH KOHTPOJIb);

— IPOMCIKYTOYHAA aTTCCTAlH.

B mpouecce o0yueHHs HCIOIB3YIOTCS CIIEAYIONINE OLEHOYHBIE (POPMBI CaMOCTOSTEIBHOM
paboThl CTYAEHTOB, OIICHOYHBIC CPEJCTBA TEKYIIEro KOHTPOJS YCIEBAEMOCTH U IPOMEXYTOUHBIX
aTTeCcTaluu:

— JAO0KJIaJa IIO TEME: «MCTOI[I)I UCIBITAaHUN U HaJIadKHN TEXHOJIOTHYECKOI'O O60py,I[OBaHI/I$I>)
(MHIMBUIYaTbHO JUISI K&KJOTO 00YyYaroIIerocs);

— [MOATOTOBKA M BBICTYIVICHUEC HA CEMHUHAPCKOM 3aHATHU C JOKJIAA0OM U O6Cy>K)ICHI/IeM;

— TECT, DK3aMeEH.

OueHoYHBIE CPEACTBA TEKYIET0 KOHTPOJIS YCIIEBAEMOCTH BKIIFOUAIOT KOHTPOJIbHBIE BOIIPOCHI
¥ 3a7aHus B popMe OJIaHKOBOTO TECTHUPOBAHUS, AJIsI KOHTPOJISI OCBOCHHS 00YUYarOIIMMHUCS Pa3eioB
JAUCHUIIJIMHBI — 3alllMTa JOKJIaJ10B, PCIICHUEC 3a/1a4.

OOpas31bl TECTOBBIX 33aHHUH, KOHTPOJIBHBIX BOIPOCOB U 331aHUH ISl IPOBEICHUS TEKYILETO
KOHTPOJIA, 9K3aMCHAlIUOHHBIX 6I/IJ'I€TOB, IMMPUBCACHLI B ITPHUJIOKCHUU.

7.2 IIxkana u KpUTEPHH OLCHUBAHMS Pe3yIbTATOB 00y4YeHUS

dopMa MPOMEKYTOUHON aTTECTALUN: 3a4ET.

[IpomexyTouHas arrecTanus o0yyaronxcs B (opme 3auera IpOBOAMUTCA IO pe3yibTaTaM
BBITIOJIHEHHUSI BCEX BUIOB Y4eOHOH paboOThl, MPEJyCMOTPEHHBIX y4YeOHBIM IUIAHOM IO JaHHOU
JUCHHUIUTMHE (MOAYIIO), IPU 3TOM YUUTBIBAIOTCS PE3yJIbTaThl TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH B
TeyeHue cemectpa. OIEHKa CTENEHHM JOCTHKEHHsS OOyYaloUMMHCS IUIAHUPYEMbIX DPe3yJIbTaTOB
o0yuyeHHs] 1O JAUCHUIUIMHE (MOJYJI0) IPOBOAMUTCS TpenojaBareieM, BEAyIIMM 3aHATHS IO
JUCIUILIMHE (MOIYJII0) METOJIOM 3KCIepTHOM oleHKU. [1o uToram npomexyTouyHON aTTecTaliu 1o
JUCLUIUIMHE (MOJYJII0) BBICTABIISAETCS OLIEHKA «3a4eT», «HE 3a4eT).
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K npomexyTO4HOH aTTecTalMy JOMYCKAIOTCS TOJBKO CTYAEHTHI, BBIIIOJHUBIINE BCE BUIBI
yueOHOil paboThl, IpeycMOTpeHHbIE pabouei mporpamMmoit o aucuuminae « TermomaccooOMen».

[IxkaJsa oneHNBAHUA Onucanune

Boimonnensl Bce BHUIBI  yueOHOW pabOThI, MPEIyCMOTPEHHBIE
y4eOHBIM T1aHOM. CTYZIeHT J€eMOHCTPUPYET COOTBETCTBHE 3HAHUM, B
3auet KOTOpPOM OCBELIEHAa OCHOBHasi, HauboJiee BaXKkHasl 4acThb MaTepuala,
HO TIpU OSTOM JONyIIeHAa OJIHA 3HAYMTENbHAS OIIMOKA WIH
HETOYHOCTb.

He Bemonnen oguH wium  Oonee BHJIOB  y4eOHOW  pabOTHI,
MPEeIyCMOTPEHHBIX Y4YeOHBIM IUTaHOM. CTYJEHT JIEMOHCTPHUPYET
HEIOJIHOE COOTBETCTBHE 3HAHHM, YMECHUH, HABBIKOB IMPUBEICHHBIM B
u Ta0JIMIAX IIOKa3aTesei, JONMyCKAIOTCA 3HAYMTEIbHBIC OIINOKH,
© saet MPOSIBIIICTCS. OTCYTCTBHE 3HAHWH, YMEHUH, HABBIKOB 10 PSIy
MOKA3aTeNeH, CTYJICHT UCIIBITHIBACT 3HAUYNTEIIbHBIC 3aTPYAHCHUS TIPH
OTICPUPOBAHUN 3HAHUSIMU U YMECHHUSMH IPH MX NIEPEHOCE HA HOBBIC

CUTYyAalLIHH.

DoHABI OLICHOYHBIX CpCaACTB MPCACTABJICHDBI B ITPHUIIOKCHHUAX K pa6oqel71 ImporpamMmme.

[Tokazaresnem olleHMBaHMsI KOMIIETEHIIMI HA pAa3IUYHBIX dTanax ux GopMUpPOBaHUS SIBIISIETCS
JOCTIKEHUE 00YYaIOIMMUCS TUIAHUPYEMBIX Pe3yJIbTaTOB 0O0YUYSHHS MO JUCHUIUINHE (MOYJIIO).

dopMa MPOMEKYTOUHON aTTECTALUU: FIK3AMEH.

[IpomexyTouHas arrectanus o0yyaromuxcs B (popMe 3K3aMeHa IPOBOAUTCS 110 pe3yIbTaTaM
BBIMIOJTHEHHSI BCEX BUAOB Y4eOHOIl palOoThI, MPEeIyCMOTPEHHBIX Y4YeOHBIM IUTAHOM IO JaHHOMN
JUCLUILIMHE (MOIYJI0), IPU 3TOM YUUTBIBAIOTCS PE3YJIbTaThl TEKYIIETO KOHTPOJIS yCIIEBAEMOCTH B
TedeHue cemecTtpa. OlEeHKa CTeNeHH MOCTIKEHHS OOYyYalolUMUCS TUIAHUPYEMBIX DPE3yJIbTaTOB
o0ydeHHs MO AUCHMIUIMHE (MOAYJII0) MPOBOAUTCS IMpernojaBaTesieM, BEAYLIUM 3aHATUS I10
TUCIUIIIMHE (MOIYITI0) METOJIOM dKCHEepTHOM olleHKU. [1o uToram mpomMexyToYHOU aTTeCTaIl|H 110
JUCIUIUINHE (MOAYJIO) BBICTABIISIETCS OLICHKA OTIUYHO», «XOPOILI0Y», «yAOBIECTBOPUTEILHO» WIH
«HEYJIOBJIETBOPUTEIBLHO.

K npomexyTouHON aTTecTalMy JIOMYyCKAIOTCS TOJNBKO CTYAEHTHI, BHIITOJHUBIINE BCE BUIBI
yueOHOi paboThl, IpeycMOTpeHHbIe paboueil mporpammoit no aucuuminHe « TermiomaccooOMen».

IIIkajia OeHUBAHUA Onucanne

BoinonHensl Bce BHIBI  y4eOHOM pabOThl, MpPeryCMOTPEHHbIE
yueOHbIM Tu1aHOM. CTYZEHT IeMOHCTPUPYET COOTBETCTBUE 3HAHUM,
YMEHHUI, HaBBIKOB IMPHUBEIECHHBIM B TaOIMIAX MOKa3aTeleH,
onepupyeT NPUOOPETECHHBIMH 3HAHUSMH, YMEHUSMH, HaBbIKaAMH,
MIPUMEHSIET WX B CUTYyalUsIX MOBBIILIEHHOW ciokHOCTU. Ilpu sTOoM
MOTYT OBITh JIOMYyIIEHBl HE3HAYUTEIbHBbIE OIIMOKH, HETOYHOCTH,
3aTpyJIHEHUS MPHU aHAJIMTUYECKUX ONEpalusiX, IepeHoce 3HAHUI U
YMEHMM Ha HOBBIE, HECTAHJAPTHBIE CUTYALIUH.

BoinonHnensl Bce BUIBI  y4eOHOM pabOThL, MpPeryCMOTPEHHbIE
yueOHbIM T1aHOM. CTYyJIEHT IeMOHCTPUPYET HETOJIHOE, TPAaBUIIbHOE
Xoporio COOTBETCTBHUE 3HAHUI, YMEHHI, HABBIKOB IIPUBEJIEHHBIM B TaOJIMLIaX
nokaszarenei, nauO0 ecnu [pu OTOM OBUIM  JOMyLIeHbl 2-3
HECYIIECTBEHHBIE OITHOKHU.

O1ianyHo
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BreimonHensl Bce BHIBI  y4eOHOW pabOThI, MPEeIyCMOTPCHHBIE
y4eOHbIM TUTaHOM. CTYACHT JEMOHCTPHUPYET COOTBETCTBUE 3HAHMIA,
Y I0BIETBOPUTENHHO | B KOTOPOM OCBEIIICHA OCHOBHASI, HAaNOOJIee Ba)KHas YaCTh MaTepuaa,
HO TMpH O3TOM JONyIIeHAa OJHA 3HAYMTEJIbHAs OIIMOKa WU
HETOYHOCTb.

He BoimonHeH oauH wiaum  Oojiee BHJIOB y4eOHOH paboTHI,
MPETyCMOTPCHHBIX y4eOHBIM TuIaHOM. CTYACHT JEMOHCTPUPYET
HEIOJIHOE COOTBETCTBUE 3HAHUH, YMCHHI, HABBIKOB IPUBEIACHHBIM B
TaOIMIax TMoKa3aTenel, JOMyCKArOTCS 3HAYUTEIbHBIC OIIMOKH,
MPOSIBIIICTCS OTCYTCTBUE 3HAHHWM, YMCHHWH, HABBIKOB IO PsIY
MOKAa3aTeJeH, CTyICHT UCIIBITHIBACT 3HAYUTEILHBIC 3aTPYAHCHUS TIPU
ONEPUPOBAHUY 3HAHUSAMH U YMEHHUSIMHU IPU UX TEPEHOCE Ha HOBBIC
CUTYAaIIUH.

HeynosnersopurensHo

@DOH/IBI OTICHOYHBIX CPEJICTB MPEICTABICHBI B IPUIIOKEHUHU K pabodell mporpamme.
7.3  OueHo4Hble cpeacTBa

7.3.1. Tekymuii KOHTPOJIb

Jliist mpoBeIeHHsI TEKYIEro KOHTPOJISI IPUMEHSIOTCS CIeAyIonie (GOpMbL: pa3HOYPOBHEBEIE
3ajJlauyl ¥ 3aJJaHMsL; JOKJIa/1, COOOIIEeHUE; YCTHBIN onpoc, cobeceioBaHuUE; TECT.

7.3.2. [IpomexxyTouHasi aTTecTarus

[IpomexxyTouHasi arrecTanmus MPOBOMUTCS HA COOTBETCTBYIOIMX (opmMaM o0OydeHHUs
cemecTpax B (hopme 3K3aMeHa.

DK3aMeH MPOBOJUTCS MO OUIeTaM, OTBETHI MPEAOCTABIIAIOTCS TUCBMEHHO C MOCIEAYIOLUM
YCTHBIM cobeceioBanueM. buiersl GopMupyroTcs 3 BOIPOCOB MPEICTaBIEHHOI0 HUXKE repeyHs. B
OuJIeT BKJIIOUAETCS JiBa BONPOCA U3 PA3HBIX Pa3/IeoB AUCLUUIUIMHBI U OJTHO MPAKTUYECKOE 3aJjaHHeE.
ITepeueHp BOIPOCOB COOTBETCTBYET TEMaM, U3YyUEHHBIM Ha JIEKIIMOHHBIX U CEMUHAPCKUX 3aHATHUAX
(mpunaraetcst). Bpemst Ha MOArOTOBKY MUChbMEHHBIX OTBETOB — 10 40 MUH, yCTHOE coOeceloBaHUE —
10 10 MuHyT.

7.3.3. Cnucok sK3aMeHalMOHHBIX BOITPOCOB M0 AUCIUILIMHE
. Ponb TemomaccooOMeHa B COBpEMEHHOM HayKe U TEXHHUKE.
. OCHOBHBIE TIOJIOKEHUS TEIIOMPOBOIHOCTH.
. MuddepennmanbHoe ypaBHEHHE TETUIOMPOBOIHOCTH.
. CraninoHapHasi TETUIONPOBOIHOCTH UYepe3 MIOCKYI0 CTEHKY 0e3 BHYTPEHHUX MCTOYHUKOB Teria.
. CrauivoHapHas Teruionepeaya 4epe3 IIOCKYI0 CTEHKY 0€3 BHYTPEHHUX UCTOUYHHKOB TEIUIA.
. TennonpoBOAHOCTb IJIOCKOM CTEHKU MPU HATUYUU BHYTPEHHUX UCTOYHUKOB TEILIA.
. CranmoHapHasi TEIUIONPOBOAHOCTh HMIMHIPUUECKON CTEHKU 0€3 BHYTPEHHUX UCTOYHUKOB TEILIA.
. CraninoHapHas Teruionepeaaya UIMHIPHYECKON CTeHKH 0e3 BHYTPEHHUX UCTOUYHUKOB TEILIA.
9. Kputnueckuii 1uameTp U301,
10. TennonpoBOAHOCTh HUIUHAPUYECKONW CTEHKHU MPU HATMYUU BHYTPEHHUX UCTOYHUKOB TEIUIA.
11. Ilytu unaTencudukanuu terionepenadn. Buipl pedpucTbIX MOBEPXHOCTEH.
12. Pacuet TemnooTaauu oT MPsIMOYTOIBHBIX, TPEYTOJIBHBIX, KPYTIBIX pedep.
13. HecranmonapHsie MPOIECCHI TEMIOMPOBOAHOCTA B OECKOHEUHON TOHKOM TJIACTHHE.
14. Pemenue HecTaninoHapHOTO MU PepeHIInaIbHOTO YPaBHEHUS TeTLIONPOBOTHOCTH.
15. Amnanu3 pemnieHHs HECTAallMOHAPHOTO YPaBHEHMs TEIJIONPOBOJHOCTH i IUJIACTUHBI B
3aBUCUMOCTH OT yncen buo u Oypee.
16. HectarmonapHsie MPOIIECCHl TEIIONMPOBOHOCTH B 0ECKOHEYHOM IMJIMHJIPE, IIape.
17. Onpenenenre KOJIMYECTBA TEIUIOTHI B HECTAIMOHAPHBIX MPOLECCAX TEMIONPOBOIHOCTH.

0O DN W~



18. Tena KOHEUHBIX pa3MepPOB B MPOIECCAX HECTALIMOHAPHOM TEMJIONPOBOAHOCTH.
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19. Perynsipublii pexuM oxyaxaeHus tea. Teopemsl KonapaTtsena.
20. IIpuMeHeHue perysapHOTO PeKUMa JIJIsl ONPEACTICHUS TeIOPU3NICCKIX CBOMCTB.
21. OcHOBHBIE TIOJIOKEHHST KOHBEKTUBHOT'O TEIJIO0OMEHa B 0JIHO(a3HOM cpejie.

22. Terutou3nuecKkue CBONCTBA HKHUIKOCTEH.

23. ludpdepennmanbubie ypaBHEHHS] KOHBEKTUBHOTO TEIJIOOOMEHA.

7.3.4. Ilpumep 3aanus Juisi KYpCOBOI'O IPOEKTHPOBAHHUS

Ne I'perommii ts, t1, HarpeBaemblii ty, | tg, 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 | Bona 12 34 3,1
6 Bona 95 78 | Bona 12 32 32
7 Bona 95 76 | Bonma 12 30 3.3
8 Bona 95 74 | Bona 12 28 34
9 Bona 95 72 | Bonma 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 | Bona 15 34 2,5
22 Bona 100 82 | Boma 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 | Boga 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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