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1. Hean, 3a7aum ¥ IUIaHUPYeMble Pe3yJbTAThl 00yUeHUsl 10 JUCHUIIIHHE

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 npUMEeHATh NOIIK-3.1. [lpumenser MaTeMaTHUYECKHM
COOTBETCTBYIOLIMH (pU3MKO-MaTeMaTHYECKUIl | anmmapaT HCCieAoBaHUS (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. IlpumeHser 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 MaTeMaTHYECKHUH
anmnapar YUCJICHHBIX METO/I0B;

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




QJICKTPHUYCCTBA U MAru€TtusmMa Jisd PCIICHUA
THUIIOBBIX 3aJ1a4,

OIIK-4. CiocobeH 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 COACPKATCIIbHO-METOAUYCCKH CO

CIIEYIOIMMHU JUCHUIUIMHAMU U ntpakTukamu OOIT:

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

— I'mppora3onHaMuKa;

— DU3HUKa;

— Texnuueckast TepMOAMHAMUKA.

3.

CTpykTypa U copep:KaHue QU CHUNINHBI

OO011ast TPYA0EMKOCTh JUCIUIUIMHBI COCTABIIsACT 7 3aueTHBIX(e) equnuii(bl) (252 yacos).

3.1

3.1.1. Ounas dpopma oOyueHUs

Buabl yueOHo# padoThl H TPYA0EMKOCTh

lij‘:[ Bup yueOHoit padoThl Ifl(:z:;o 3ceMeCpr;r
1 AyIMTOpHBbIE 3aHATHS 126 94 72
B ToM yucne:
1.1. | Jlexknuu 36 18 18
1.2. | CemuHapcKue/paKTHUECKUE 3aHATUS 72 36 36
1.3. | JIaBopaTopHble 3aHTUS 18 0 18
2 CamocrosiTejibHas padoTa 126 54 72
B ToM yucne:
2.1. | TectupoBanue 40 20 20
2.2. | IloarotoBka K KypcoBOMY MPOEKTY 22 22
2.3. | CamocTosTenbHOE U3YUYCHUE 64 34 30
3 IIpoMe:kyTOUHAsI aTTECTALUSA
3auer/aud.3a4eT/sK3aMeH 3auér | Dx3amMeH
Hroro 252 108 144




3.1.2. 3aounas ¢popma oOydeHUs

Ne i/ Bun yueOHo# padoThI Kou1-Bo yacos 4CeMeCprl5
1 AyIMTOpHBIE 3aHATHS 42 24 18
B ToM uucne:
1.1. Jlexuun 10 6 4
1.2. CeMuHapCcKue/IpakTHIECKUE 3aHATHS 32 18 14
1.3. | JlJaBopaTopHble 3aHATHUS 0 0 0
2 CamocrosiTeibHast padoTa 210 84 126
B ToM uucne:
2.1. TectupoBanue 40 20 20
2.2. IToaroToBKa K KypcOBOMY IIPOCKTY 22 22
2.3. CaMOCTOSTEIbHOE U3YUECHHE 148 64 84
3 IIpome:xyTOUHASI ATTECTALMSA
3ader/nud.3auer/3K3aMeH 3auér | DKx3aMeH
Hroro 252 108 144
3.2 TemaTnuyeckuii NJIaH U3y4eHHUs TUCHHNITHBI

3.2.1. OuHas ¢popma oOyueHust

TpynoemMkocTs, 4yac
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1 | Pazgen 1. Beenenue 25105 0 0 0 2
2 | Pazgen 2. TemmonpoBOHOCTH 95115 4 0 0 4
3 | Pazgen 3. 3akon ®@ypnbe 8 5 2 0 0 4
4 | Pa3znen 4. KOHBEKTHBHEIN TEIIOOOMEH 8 4 0 0 4
5 | Paznen 5. OcHOBHI T€OpUU TTOA00US 10 4 0 0 4
i 2
5 Pa3znen 6. Paznen ypaBHeHU KOHBEKTUBHOTO 5 5 0 0 4
TeIIoMaccooOMeHa
v Pasgen 7. YpaBHeHUs HEPA3PBIBHOCTH U 8 5 0 0 4
b dy3un
Paznen 8. MeTtopl Teopuy Oo00Hs U 2
8 | aHanm3a pa3MepHOCTEH B 3a/1a9ax 6 2 0 0 4
KOHBEKTHBHOT'O TEII00OMEHa
9 | Pazgen 9. CioKHBINA TEILUIOOOMEH 12 2 4 0 0 6
10 Paznen 10. TermmooOMeH npu BBIHYKIEHHOM 12 | 2 4 0 0 6
TEYCHHH B KaHaJlaX U TpyOax
11 Paznen 11. TennmooObMeH npu nonepeyHoM 12 | 2 4 0 0 6
o0TeKaHuU TPyO U MYUYKOB




TpyroeMkocTs, yac

AynutopHas padora
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Paznen 12. OcHoBbI BEIOOpA
12 | Termmo0OMEHHHUKOB TEIIOAHEPTETUUECKHUX 10 | 2 2 0 0 6
YCTaHOBOK
13 Pazgen 13. Kimaccudukanus 10 2 5 0 0 6
PEKyNepaTUBHBIX TEIUIOOOMEHHUKOB
4 cemecTp
14 | Paspen 14. KougeHcanus 30 | 4 10 0 0 16
15 | Pazmen 15. Kurnienue 50 | 6 10 18 0 16
16 | Pazmen 16. PaguanuoHHbIH TETIo0OMeH 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 oOyueHust
TpyroeMkocTsb, yac
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4 cemecTp
1 | Pasnen 1. Beenenune 6 0 0 2
2 | Pazmen 2. TermionpoBOJHOCTh 8 0 0 8
3 | Pa3nen 3. 3akon @ypbe 8 4 0 0 8
4 | Paznen 4. KoHBeKTUBHBII TEII000MeH 8 0 0 8
5 | Pazmen 5. OcHOBBI TeOpUH TIOT00US 8 0 0 8
5 Paznen 6. Paznen ypaBHeHUI KOHBEKTUBHOTO 10 | 4 0 0 8
TEIJI0MaccooOMeHa
7 Pa3znen 7. YpaBHeHUs HEPA3PBIBHOCTU U 8 0 0 8
pdy3un 6
Paznen 8. Metoas! Teopun moaooust u
8 | ananu3a pa3MepHOCTeH B 3ajauax 8 0 0 8
KOHBEKTHBHOT'O TETJIOOOMEHA
9 | Paznen 9. CiioxxHBIN TEI000MEH 8 0 0 8




TpyroeMkocTs, yac
AynuTopHasi pabora =
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10 Paznen 10. TermmooOMeH TPy BBIHYKIECHHOM 12 0 0 8
TEYCHHUH B KaHAJIaX U TPpyOax 4
11 Paznen 11. TerutooOMeH npy HONEPEYHOM 10 0 0 8
00TeKaHWU TPYO M MyYKOB
Paznmen 12. OcHoBBI BEIOOpA 2
12 | Tenn00OMEHHUKOB TEINIO3HEPTETHYCCKUX 12 0 0 10
YCTaHOBOK 4
13 Paznen 13. Knaccudukanus 12 0 0 10
PEKYIEPAaTUBHBIX TEIUIOOOMEHHUKOB
5 cemecTp
14 | Paznen 14. Konneuncamnus 36 1 4 0 0 32
15 | Pazgen 15. Kunenwne 36 | 1 4 0 0 32
16 | Pasnmen 16. PaguannoHHbBIA TEII00OMEH 375|115 4 0 0 32
17 Paznen 17. OcHoBbl BeIOOpa U pacuéTa 32505 ) 0 0 30
TENI000MEHHBIX annapaTroB
Hroro | 252 | 10 32 0 0 210

3.3 CoaepxaHue THCHUNIHHDI

3 Cemectp

Paszpnen 1. Beenenne

O6mas napopmanus o aucuuIuivHe «TemmomaccooOMen»

Paznea 2. TenuionpoBoaHOCTH

JuddepenunanbHoe ypaBHEHHE TEMIONPoBoHOCTH. KpaeBble ycnoBus. THUIbI IpaHUUHBIX
ycioBui. OJIHOMEpHBIE CTallMOHApHbIE 3aJayd  TEIJIONpoBOAHOCTU. [lmockas — cTeHKa.
[Mumuapuueckas ctenka. Chepuueckas cteHka. Temmonepenaya. Kpurnyeckuii tuamerp U30JSAHH.
[Mpunnuner wHTEeHCHUKANUU Teronepenayn. HMuTeHcudukanus mocpeacTBoM opeOpeHus.
TemIonpoBOAHOCTh BAOJB CTEPKHA. TEIUIONPOBOJHOCTh T€I C BHYTPEHHUMH HCTOYHHKAMHU
temwnotel. [lmockoe Tteno. [wmmaapudeckoe Temo. HecramumoHapHas TEmIONPOBOIHOCTb.
Huddepennnansubie ypaBHEHUsT W KpaeBble ycnoBus. [lmactuna. [ummuanp. Hecrtanmonaphas
TCILJIOMMPOBOJHOCTE TCII, O6pa3OBaHHI>IX NEPECCUCHUCM IIJTACTUH U MUIUHAPOB. YucneHnosle METOABI
TEIUIONPOBOAHOCTH. MeTo 1 KOHTPOJIBHOTO o0beMa JIsl TOJY4YEeHHS KOHEUHO-Pa3HOCTHBIX
annpoKCUMallUil ypaBHEHMs TEIUIONPOBOJHOCTH. SIBHBIE W HESIBHBIE YMCIEHHBIE METOABI. MeTon
nporoHku. O630p MaTeMaTHYECKUX MAKETOB JIsl YUCJIEHHOTO aHAN3a.

Pa3pnen 3. 3akon @ypobe

3akoH Oypbe — 3TO 3aKOH TEPMOJUHAMUKH, KOTOPBIN OIMCHIBAET Iepeady TEIUIOThI MEXIY
aByms Tenamu. OH TJIaCUT, YTO KOJIMYECTBO TEIUIOTHI, KOTOPOE MEPEAAETCS OT TOpsYero Tena K
XOJIOAHOMY, ITPOIMMOPIMOHAIBHO pasHUIC TEMIICpATYP MCKAY HUMU U IUTIOIIaAN ITOBEPXHOCTHU, YEPE3
KOTOPYIO NPOUCXOAUT TemI000MeH. 3akoH Pypbe UCTIOoNb3yeTcs A pacyeTa TEIUIOBOro MOTOKa B



Pa3IMYHBIX CUCTEMAX, TAKMX KaK TEIUIOOOMEHHUKH, CUCTEMbI OXJIQXKICHHUS U OTOIICHHS, a TAKXKE B
HAYYHBIX MCCIIEIOBAHUSAX.

Pa3nea 4. KoHBeKTHBHELIH TEeNJI000MeH

Teopus norpanuunoro cios. OneHka nopsaKa BeIMYUH B AU PepeHInanbHbIX YPaBHEHUAX
KOHBEKTHBHOI'O TeIJIOOOMEHa JJsi TeYeHWid ¢ OoibIIMMH uuciamMu PeifHonbaca. YpaBHeHUs
norpaHu4Horo cios. IIpeoO6pazoBanue nogoOusi. ABTOMOAEIbHbBIE NTEpEMEHHbIE. MIHTerpupoBanue
ypaBHeHus DosnkHepa - CK3H [Ulsl HOTPaHUYHBIX CI0€B. VIHTErpupoBaHUe ypaBHEHUS TEIJIOBOTO
HOrPaHUYHOro cios. VHTerpupoBaHue ypaBHEHUH CBOOOJHOKOHBEKTUBHBIX IOTPAHUYHBIX CIIOEB.
WHTerpanbHblii METOA pelleHus 3agad IMOTPAHMYHOTO CJ0s. 3aKOHBI TPEHMSA, TEIUI0OOMEHa,
MaccooOMeHa. CTaHOapTHbIE 3aKOHbBI. YCIOBMS JIAMUHApHO-TYypOyJleHTHoro mepexona. Pacuér
TEIUIOOTaYM IPU Pa3JIUYHbIX TEIUIOBBIX TI'PAHUYHBIX YCJIOBHMSIX Ha OOTEKAaeMOW IOBEPXHOCTH.
PacuérHble Monenu TypOyJEHTHOCTHM B 3a/layax KOHBEKTHMBHOIO TeruliooOMeHa. Mozenu myTu
cvemenns. Juddepenunanbnoe ypaBHeHHE TMepeHoca TypOyJleHTHOH sHepruu. YucieHHoe
MOJIEJIMPOBAaHHE KOHBEKTUBHOI'O TEIJIOMAacCOOOMEHA U YHUBEPCAJIbHBIE IPOrPAMMHBIE ITAKETHI.

Pa3nen 5. OcHOBBI Teopum noao0us

OcHOBBI TeOpUM NOJOOMS BKJIIOYAIOT B ceOs M3yuyeHHE METOAOB M NPHHLUIIOB, KOTOpbIE
UCTIONB3YIOTCS Il aHAJIM3a W MOJEIHMPOBAHUS MPOIECCOB TerioMaccooOMeHa. OHM MOMOTAIOT
UH)KEHEpaM M YUYeHBIM IOHATh, KaK pa3jIn4HbIE IMpoLecCchl paboTaloT M Kak OHU MOTYT OBITh
YIJIy4ILIE€Hbl I ONTUMU3UPOBAHBI.

OCHOBHbIE IPUHIMIIBI TEOPUH 110100U:

[IpunHumn nogoOus - nogo6ue MpoLEeccoB 03HAYAET, YTO MPOLIECCHI, MPOUCXOASIINE B Pa3HBIX
cucTeMax, MOryT ObITh ONMCaHbl C MMOMOIIBIO OJHOIO YpaBHEHMS, €CJIM OHM MMEIOT OJMHAKOBBIE
reoMeTprIecKue U (PU3MIECKHE MapaMeTpPHI.

[TpyHIMI CYyTIEPIIO3ULIMU - €CIIU B CUCTEME IIPOUCXOAAT HECKOJIBKO IIPOLIECCOB, TO UX MOKHO
paccMaTpuBaTh Kak CyNEpIIO3ULINIO OTAEIbHBIX POIIECCOB.

[IpuHIMO pa3MEPHOCTH - pa3MEPHOCTh (PU3MUECKUX BEIUYMH, YYaCTBYIOIIMX B IIpoOIEecce,
JIOJKHA OBITH OJIMHAKOBOM.

OcCHOBBI TeOpUH MOAOOMS TaKKe BKJIIOYAIOT B ce€0sl METOJbl MOJIEIUPOBAHMS MPOLIECCOB,
Takhe KaK METOJl Pa3MEpHOCTEH, MeTOJ MOJ00us, METO/ MHTErpalbHbIX COOTHOLIEHUH U METO]
aHaJIM3a pa3MEpPHOCTEH. OTH METOABl MO3BOJSAIOT AHAIU3UPOBATh M MOJEIUPOBATH IPOLIECCHI
TEIIOMacCOOOMEHA B Pa3IMYHbIX YCIOBUSAX U MOIy4YaTh TOYHBIE PE3YIIbTATHI.

Paspnen 6. Paznes ypaBHeHMii KOHBEKTHBHOIO TEIIOMACCOO0OMeHA

VYpaBHeHHs] KOHBEKTHBHOTO TEIUIOOOMEHA OMMCHIBAIOT MPOILECCH NEpeadd TEIIOThl U
Macchl MEXKIY KHMIKOCTBIO WJIM Ta30M M IOBEPXHOCThIO. OHM HCHOJB3YIOTCSA Ul pacuera
TEMIEPATypbl M JPYrMX NapaMeTpOB B pPa3IMUHBIX TEXHOJIOTMYECKUX IpOIleccax, TAaKUX Kak
OXJIAX/IEHUE, HarpeB W CyIIKa. YpPaBHEHUs KOHBEKTMBHOIO TEMJOOOMEH BKIIOYAIOT B ce0s
ypaBHeHus Hprotona-Crokca, ypaBHeHus: HaBbe-CTokca M ypaBHEHHUS TEIUIONPOBOAHOCTH. OHH
MO3BOJIIIOT PAaCCUMTBIBATH PACIIPEACICHUE TEMIIEPATYpPbl, CKOPOCTU NOTOKA U JPYTHX I1apaMETPOB
BHYTPU KHUJIKOCTH WJIU Ta3a.

Paszpnen 7. YpaBHeHus1 Hepa3spbIBHOCTH U AU dy3uun

VYpaBHeHMs] HEPa3pbIBHOCTU U NUGDPy3UH SBISIOTCS OCHOBHBIMHM YpaBHEHUSIMU B 00JacTu
TUAPOJMHAMUKHA M Teruonepenadd. OHU ONUCBHIBAIOT 3aKOHBI COXPAHEHHs MacChl U JHEPTUU B
JBIKYIUXCA Cpelax. YPaBHEHUE HEPA3PHIBHOCTH OMNMCHIBAET 3aKOH COXPAHEHMsI MacChl B
JIBUKYILIEVCST CPEAE CPEIbI.

VYpaBHenue nudQy3un ONMChIBAET 3aKOH COXPAaHEHHs KOJMUYECTBA BEIIECTBA B cpefe. DTH
YpaBHEHHUS UCHOJB3YIOTCS B Pa3iMYHbIX O0NACTIX HAYKU U TEXHHKH, TAKUX KaK a’poJIMHAMUKA,
TEIUIoNepe1aya, XMMUUECKas TEXHOIOTHS U Jp.

Pasnen 8. Meroasl Teopuum 1oAo0Ms M aHAJAM3a pasMepHOCTedl B 3ajadax
KOHBEKTHBHOI'0 TeIJI000MeHa

MeTtoapl Teopuu MoAOOMs M aHaNU3a Pa3MEPHOCTEH MIMPOKO MPUMEHSIIOTCS B 3ajadax
KOHBEKTHBHOI'O TEIJIOOOMEHa ISl YIPOILICHHUS M aHalIM3a CIIOXKHBIX IporueccoB. OHU MO3BOJSAIOT
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UCIIOJIb30BaTh OOIIME 3aKOHOMEPHOCTH JUIsl PA3iIMYHBIX YCIOBUH M OOBEKTOB, YTO YIPOIIAET
pacueThl U MOBBIIIAET TOYHOCTh PE3yNbTaToB. MeTona mojodusi OCHOBaH Ha MPUHLUIE MOI00uUs
IPOIIECCOB, KOTOPBIA yTBEP)KIAET, UTO JIBa MPOIECCa, UMEIONIUE OJMHAKOBBIE T€OMETPUUECKUE U
buznyecKkue XxapakKTepucTUKU, OyIyT UMETh OJAMHAKOBBIE 3aKOHOMEPHOCTH U XapaKTePUCTUKU. DTOT
METOJ TMO3BOJISET HCIOJIB30BaTh PE3yJbTaThl, MOJIYYEHHBIC IJIsI OJHOTO Mpollecca, Uil APYTHX
MPOLIECCOB C AHAIIOTMYHBIMU XapaKTEPUCTHKAMHU.

Pasnen 9. CnoxkHblil TenyioooMeH

Cno>HBIM TEMI000MEH — 3TO MPOLECC Nepeaun TerIoThl MEKIY HECKOJIbKUMHU TEIaMH,
KOTOPBIE MOTYT OBITh KaK TBEPJBIMH, TAaK M XKHUJIKUMHU HIIH ra3000pa3HbIMU. JTOT MPOLECC MOXKET
MPOUCXOJUTHh KaK B €CTECTBEHHBIX YCIOBHSIX (HAmpHUMeEp, B MPUPOAE), TaK U B TEXHOJIOTMUECKUX
nporeccax (Harpumep, MpU MPOU3BOJCTBE TOBapoB). CIIOKHBIN TEIUIOOOMEH BKIIOYAET B ceOs
MHOKECTBO (aKTOpOB, TaKUX KaK TEMIIEpaTypa, IUIOTHOCTb, BS3KOCTb, TEIUIONPOBOAHOCTH U
TEIIOEMKOCTH Tell, @ TAK)K€ CKOPOCTh M HAIpaBJICHUE ABMKEHHS OTOKOB. [l pacueTa CoKHOTo
Ter1000MeHa HEOOXOAUMO YUUTHIBATh BCE 3TH (DAKTOPHI U MCIOIb30BaTh CIICHUANIbHBIE METOIbI U
POTPaMMBI.

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

TermooOMeH mpu BBIHYKICHHOM [IBUKCHHH B KaHAIaX M TpyOax SBISIETCS BaKHBIM
IOPOLECCOM B PAa3IMYHBIX TEXHUYECKUX MPHIOXKEHUAX, TaKUX Kak TeIJIOBble HACOCHI,
TETIO0OMEHHUKH, KOHAUIIMOHEPHI U T.J. B 3TOM mporecce Terio nepeaaercss OT OJHON KHUIKOCTH
WM Ta3a K IPYTroil 4yepe3 CTeHKU KaHaa Win TpyObl. [[is pacdera TermnooOMeHa Mpy BHIHYKICHHOM
JBW)KEHUH HCIOJB3yeTcsl ypaBHeHHEe HploToHa-PuxMaHa, KOTOpOe CBS3BIBAET TEIJIOBOM MOTOK C
TEMIEPaTypoi, CKOPOCTbIO TMOTOKAa M JPYTMMH IapameTpaMu. Takke BaKHYIO pOJIb WUIPAIOT
reOMETPUYECKUE XapaKTEPUCTHKU KaHaja WK TPyOBl, TaKWe Kak JUIMHA, IUIOMIAh MOIEPEYHOrO
cedeHus u popma. B 3aBUCHMOCTH OT YCIIOBHIA 3314, MOTYT UCIIOJIb30BATHCS PA3IMUHBIE METO/IbI
pacuera TermIoo0MeHa, Takue KaK METOJbl KOHEUHBIX Pa3HOCTEH, HHTETPAIbHBIE METOABI, METOIbI
TPaHUYHBIX 2JIEMEHTOB U T.J. Bce 3T MeToAbl UMEIOT CBOM MPEUMYIIECTBA U HETOCTATKU, U BHIOOD
METO/1a 3aBUCUT OT KOHKPETHOM 3aJ]aui M TOCTYITHBIX PECYPCOB.

Pa3zpnen 11. Ternsioo0MeH npy nonepevyHoM 00TeKAHNH TPYO M MYYKOB

TerooOMeH pu MONIEPEYHOM 00TEKaHUHU TPYO WIIM MTyYKOB SBJISIETCS] BAXKHBIM ITPOIIECCOM,
KOTOPBI HCHONB3YETCS B PA3NUYHBIX TEXHUYECKUX YCTPONCTBAX, TaKUX KaK XOJOAWIbHUKU,
KOHJICHCATOPHI, paguaropbl W T.a. llpu 3TOM Temno mepemaercss OT JKUIAKOCTH WIIM Tasa,
JBIDKYILErocsl BIOJAb TPyO WIM MYYKOB, K OKpYyXarmeil cpene depe3 creHku TpyO. Pacuer
TETUIOOOMEHA TPH TOMEPEYHOM OOTEKaHUHM TpPyO WM IyYKOB OCHOBBIBACTCS HA YpaBHEHHSIX
KOHBEKTHBHOT'O TEIJIOOOMEHA M YUYUTHIBACT TaKHE MapaMeTpbl, Kak CKOPOCTh MOTOKA, TeMIepaTypa
KHUJIKOCTH WJIM Ta3a W OKPYKAIOUIEH Cpelibl, a TaKXKe FeOMETPUIECKHE XapaKTePUCTUKU TPyO Wi
ny4ykoB. CyIecTByeT HECKOJBKO METOJIOB pacyera TEIIo0OMeHa IMpH MONEepeyHOM OOTEeKaHMWH,
BKIIIOYAass METOJl KOHEYHBIX DJIEMEHTOB, METOJ[ MOTPAHUYHOTO CIIOS M METOJl TETIOBOTO
COIpOTHUBIIEHUS. BbIOOp MeTO1a 3aBUCUT OT KOHKPETHBIX YCIOBUH 33/1a4M U TpeOyeMoi TOYHOCTH
pacuera.

Pasnen 12. OcHOBBI BbIOOPA TeNJI000MEHHMKOB TEIJIOIHEPIeTHYECCKNX YCTAHOBOK

Br160p TemI00OMEHHUKOB IS TETIOIHEPTETHYECKIX YCTAHOBOK SIBJISIETCS] BXKHBIM ATAIioM
INPOEKTHPOBAHUS M SKCIUTyaTallud CHCTEM TeriooOMeHa. BOT HECKOJIbKO OCHOBHBIX KPUTEpPUEB,
KOTOpBIE CJIEeyeT YUUTHIBATh IPU BEIOOpE TEIIIOOOMEHHUKA!

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 obecnednTs 6e30nacHoCTh U 3 (HEKTUBHOCTH PaOOTHI.

Marepuan HM3roTOBIICHUS: MaTepHal TEIUIOOOMEHHUKA JIOJDKEH OBITh YCTOWYMBBIM K
BO3/ICHCTBHUIO BBICOKMX TEMIIEPATYyp U JaBJICHHH, a Takke 00J1a1aTh BBICOKOW TETJIONPOBOIHOCTHIO.

Pazmep u dhopma: pazmep u hopma TerIIO0OMEHHUKA TOJDKHBI COOTBETCTBOBAThH pa3Mepam U
KOH(UTypaly CUCTEMBI, YTOOBI 00ECTIEYNTh ONTUMANIBHYIO TEIUIONepeiady.
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CTOMMOCTB: CTOMMOCTH TEIIIOOOMEHHMKA JIOJKHA COOTBETCTBOBAThH OIO/DKETY MpOEKTa M
ObITh KOHKYPEHTOCIIOCOOHOW Ha PBIHKE.

HanexHOCTh: TEIIOOOMEHHHK JIOJDKEH OBITh HAJEKHBIM UM JIOJITOBEYHBIM, YTOOBI
obecrieunBath OecriepedoitHy0 paboTy CHCTEMBI.

Okonorndyeckue TpeOoBaHMs: BHIOOp TEIUIOOOMEHHHMKA TaKKe JIOIDKEH YYHUTHIBAThH
9KOJIOTHYECKHE TpeOOBaHUs, TaKUE KAK CHM)KEHHE BBIOPOCOB MAapHHUKOBBIX Ia30B M yMEHBLICHHE
NOTPeOJICHUSI PECYPCOB.

Paznea 13. Knaccupukauus pekynepaTuBHbIX TENJI000MEHHUKOB

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

— OCHOBHBIE TUITBI PEKYNIEPATHBHBIX TETNIOOOMEHHUKOB U UX XapaKTEPUCTUKH.

— [IpuHuuIEl paboThl peKyNepaTUBHBIX TEIIIO0OOMEHHUKOB.

— Kimaccudukanus pekynepaTuBHBIX TEMJI000MEHHHUKOB 10 pa3IMYHBIM IapaMeTpam, TaKuM
KaK TUI TEIUIOHOCHUTEsS], MaTepHrall TerIoo0MeHa, criocol nepeiadu Temia v T..1.

— IlpumeHeHHe pPA3NUUYHBIX TUIIOB PEKYNEPATUBHBIX TEIJIOOOMEHHUKOB B Pa3IMYHBIX
OTpacJIAX IPOMBILUIEHHOCTH U TEXHOJIOTHH.

— Ouenka 3pQeKTUBHOCTH PEKyNEPATHBHBIX TETNIOOOMEHHHKOB U METOJIBI €€ TIOBBIIICHHUS.

— Ilpumepsl peasibHBIX NPOEKTOB PEKYNEPATUBHBIX TEMJI00OMEHHUKOB, UX OCOOEHHOCTU U
IIPEUMYIIECTBA.

4 Cemectp

Paznen 14. Konnencanus

Konpencanus — 3To nporece nepexojia BeecTBa U3 ra3000pasHoro COCTOSIHUS B JKUAKOE
WIA TBEpAoe npu oxnaxnaeHuu. B pasgene «KonaeHcamus» MOXHO HaWTH HHPOPMALHUIO O
crnenyromux Temax: PuznuecKkue CBOMCTBA KOHJEHCALMM: TEMIIepaTypa, IOaBJICHHE, CKOPOCThb
KOHJEHCALlUK U JApyrue napaMerpbl. MeToabsl KOHIEHCALMU: HCIOJIb30BAHUE PAa3IMYHBIX
MaTepUasoB Ui KOHACHCALIMM, TAaKWE KaK HCIApUTENH, KOHAeHcaTopsl M T.1. llpumenenue
KOHJIEHCALIUU B Pa3JIMYHbIX 00JACTIX, TAKUX KaK MPOMBIIUIEHHOCTb, MEIUIIMHA, TEXHOJIOTHH U T.II.
BnusiHue okpyxkaromei cpeabl Ha mpouecc KoHAeHcauud. [IpakTudyeckue acneKkTsl KOHAEHCALNH,
BKJItOYasi BEIOOp 000pyA0BaHuUs, yIIpaBICHHUE 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, JaBjeHUe, KOHLEHTpalus pacTBopa M T.A.). [IpumMeHeHHe Kumsmed >KUIAKOCTH B
pa3INYHBIX 00JIACTSX HAYKH U TEXHUKU (HApuUMeEp, B METAJUTypIruH, MUIIEBON MPOMBIIIICHHOCTH,
MEAMIMHE U Jp.). DKCIEpUMEHTaIbHbIE METO/Ibl U3YUYEHHUs Mpoliecca KuneHus. Maremarndeckue
MOJIEJIH, OITMCBIBAIOIINE TIPOLIECC KUTIEHHUS.

Paznen 16. Paguannonubiii Teni0o00MeH

OcHoBHBIE TOHATHS U 3aKOHbl. KOJIMYECTBEHHBIE  XAPAKTEPUCTHKH  W3IIy4YEHUS.
Knaccugukanus notokoB uznydeHnus. 3akoH Kupxroda. 3akoHbl n3ydyeHus: aOCOIOTHO YEPHOTO
tena. M3nydyenne u noryoneHre HeYEPHBIX Tel. TermnooOMeH M3IydeHHEeM B IPO3payvyHOi cpee.
[Tonsitue yrioBoro ko3dduuuenta uziaydeHus. Pacdyer yrioBbIX KO3(QQGUIUEHTOB. 3aMKHYyTas
CHUCTEMA NIOBEPXHOCTEN. AHAIMTUYECKUE PEIICHUS AJIs MPOCTHIX cUCTEM. [IpuMepsl, Mpui1oKeHUs.
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.
PanuannoHHO-KOHBEKTUBHBIN TEMJI000MEH B KaMmepe cropanusi. KomnbroTepHOE MOJIETUpOBaHUE.

Pa3nen 17. OcHoBBI BbIOOpPA U pacyéTa TenJ1000MeHHbIX aNlNapaToB

Pacuér TermooTAaun B 3JE€MEHTaX TEIUIOOOMEHHBIX YCTpOWCTB. Meroabl moao0us u
pa3mepHocTeil. Temnooraaua npu nNpoIoJbHOM 00TEKaHUM MIIACTUHBL. TeriooTaavya B MOnepeyHo-
oOTekaeMbIX nmydkax Tpy0. Temnootnada B TpyOax. TermnooOMeH u cCONpOTUBIECHHE NPH TEUSHUU B
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KOJIBLIEBBIX KaHanax. TerooOMeH M CONpPOTHUBICHHE NMPH MPOJOJIEHOM OOTEKaHUHU IYYKOB TPYO.
Ternootnava npu cBoOOAHOM KOHBEKIMH. MHTeHCHpUKanus TermiooOMeHa. AHAIOTHS MPOLIECCOB
Temio- M MaccooOMeHa. OCHOBHBIE COOTHOUICHHS ISl pacyéra TermIo0OMEHHHMKOB. TuIbl
TETJIOOOMEHHUKOB U CXEMBI JABMKCHUS TEIUIOHOCUTENEH. MI3MeHeHne TeMneparyp TeIIOHOCUTeNeH
U CpeJHMH TEeMIIepaTypHBI HAmop Mjs NPSMOTOKA, MPOTUBOTOKA M IEPEKPECTHOTO TOKA.
D¢ GeKTUBHOCTh TEMIO000OMEHHHMKA. TeIIoBOW M THAPABIMYECKUH pPAacdET TEII00OMEHHUKOB.
MeTtoapl MHTEHCH(HKAIMK TeIonepenadyd. MeTolbl OIEHKH SHepreTndeckoil 3¢ddexruBHOCTH
TEMI1000MEHHUKOB.

3.4 Temaruka ceMH

HAPCKUX/MPAKTHYECKHUX U JIA00OPATOPHBIX 3aHATHI

3.4.1. CemuHapcKue/mpaKTUICCKUE 3aHATHS

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

OCHOBHBIE TIOJIOKEHUS

Pa6ota ¢ HS nmarpammoit

[TocTpoenue nporeccoB B HS auarpamme

[Toctpoenue nukioB B HS nuarpamme

TermonpoBOAHOCTh B OJJHOCIONHOM MJIOCKOW CTEHKE
TennonpoBOAHOCTh B MHOT'OCJIOMHOM MJIOCKON CTEHKE
TennonpoBoAHOCTH B OJHOCIONHON LIWJIMHIPUYECKON CTEHKE
TennonpoBoAHOCTh B MHOT'OCJIOMHOM LIMJIMHJPUYECKON CTEHKE
TermIonpoBOHOCTH IS OPEOPEHHOMN TUIOCKOM CTEHKH
TemnonpoBOAHOCTH ISl OPeOPEHHON IIMIIMHIPUYECKON CTEHKH
CBoOoaHasi KOHBEKIHUS

CBo0OOHAST KOHBEKIIUS

BrinyxaeHHass KOHBEKITUS

BoiHyX/1eHHass KOHBEKIIUS

TennooOMeH npy TEYSHUH KUAKOCTH B TPyOax
TemooOMeH Mpy TEYSHUH KHUJIKOCTH B TpyOax
TemooOMeH npu o0TekaHUU TPyOHOT O MyyKa

TennooOMeH npu 06TeKaHUU TPYOHOTO IydKa

TennooOMeH Ipy KOHICHCAIIUH

TemnnooOMeH npy KOHAEHCAITUU

TemooOMeH npy KOHAEHCAUU

TemnooOMeH npy KOHIEHCAITUU

Termioo0MeH npy KUIIEHUU

TemnooOMeH Npu KUIIEHUN

TemnooOMeH npu KUIEHUU

TemnooOMeH Npu KUIIEHUN

Termioo0MeH npy KUIIEHUU

TemnooOMeH Npu KUIIEHUN

Termioo0MeH npy KUIIEHUU

PamnannoHHbIN TEIIIO00MEH

PannannoHHbIH TEIII000MEH

OcHOBBI pacuéTa TeII000MEHHOTO anmnapara

PacuéT Bo10-BOASTHOTO TEMII000OMEHHOTO amnmapara

Pacuér konnencaropa

Pacuér nucnapurenbHOro TerI00OMEHHOTO ammapara

Pacuér TermmoobmMeHHOro anmapara co CJIOKHBIM TETNIO0OMEHOM

3.4.2. JlabopaTopHbIe 3aHATHUS
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JIaGoparopHas pabot 1-9. «/3yueHue mporeccoB KUNEHUs B O0JIbIIOM 00bEMEN

3.5 TemaTnka KypcoBbIX MPOEKTOB (KYPCOBBIX padoT)
Pacuér pekynepaTuBHOIO TEIJIOOOMEHHOTO armapara

4, Y4eOHo-MeTOoAUYecKOe U MHPOPMALIHOHHOE 00ecIieYeHHe

4.1 HopmatuBHble 10KyMeHTbI 1 'OCThbI

1. TOCT 34060-2017 UmxeHepHbIE CETH 3JaHUK U COOPYKEHHI BHyTpeHHUE. VcribITanue u
HaJIaJKa CUCTEM BEHTWIALMU U KOHAWLMOHMPOBaHUS Bo3ayxa. [IpaBuiia mpoBeaeHUs U KOHTPOJIb
BBINOJIHEHUSI paloT.

2. TOCT P 59501-2021 WnxeHepHbIe CETH 3AaHUN U COOPY>KEHUI BHYTpeHHUE. MOHTaX U
IyCKOBAas HajlaJlka cucTeM oTorsieHus. [IpaBuia u KOHTPOJIb BEIITOJIHEHHS padoT.

3. TOCT P 59510-2021 WnxeHepHbIE CETH 3AaHUN U COOPYKEHUI BHYTpeHHUE. MOHTaX U
IyCKOBasl HaJla/Ika TEIJIOHACOCHBIX CUCTEM TEIUIOXJIaJ0CHa0XeHus 3AaHui. [IpaBuia U KOHTPOJIb
BBITIOJTHEHHSI padoT.

4. TOCT P 70095-2022 NnxeHepHbIE CETH 3AaHUNA U COOPYKEHUI BHYTpeHHHE. MOHTaX U
IIyCKOBasl Hajla/Ika CUCTEM X0J10Jj0cHa0xeHus1. [IpaBuiia 1 KOHTPOJIb BBIIOJIHEHUS padoT.

5. TOCT P 59135-2020 MnxeHepHbIe CETH 31aHUN U COOPYKEHUIN BHyTpeHHUE. MOHTax u
IIyCKOBasl HaJaJKa CHCTEM TIOpSYero M XOJOJHOTO BojocHaOxeHus. I[IpaBuina M KOHTPOJIb
BBINOJIHEHHSI paloT.

6. FOCT 34058-2021 NnxeHepHbIe CETH 3/IaHUI U COOPYKEHUH BHYTpeHHHE. MOHTaX U
IyCKOBasi HajlaJIka, TEXHUYECKOe OOCIyKMBAaHHE U PEMOHT HCIAPUTEIbHBIX U KOMIIPECCOPHO-
KOHJICHCATOPHBIX OJIOKOB OBITOBBIX CHCTEM KOHJAMLMOHMpoBaHMs. IlpaBuna u  KOHTPOJIb
BBINOJIHEHHSI paloT.

7. TOCT P 70100-2022 MnxeHepHbIE CETH 3/1aHUN U COOpPYKEHUH BHyTpeHHUE. MOHTax u
IIyCKOBasl HaJlaJKa CUCTEM BO3JYIIHOIO OTOIUIEHMs CKJIAACKUX 374aHui. [IpaBuina m KOHTpOib
BBITIOJIHEHHSI padoT.

8. T'OCT P 70093-2022 NuxeHepHbIE CETH 3AaHUN U COOPY>KEHUI BHYTpeHHUE. MOHTaX U
IyCKOBasi HAJIaJKa CUCTEM KOHJIMLIMOHUPOBAHUS C IIEPEMEHHBIM pacxo/ioM xJagareHTa. [Ipasuna u
KOHTPOJIb BBIIIOJIHEHUS paboOT.

9. PO 34.70.110-92 IlpaBuma opraHu3anuu ITyCKOHAJQIOYHBIX pabOT Ha TEIUIOBBIX
AJIEKTPOCTAHLIUAX.

4.2  OcHoBHas JuTeparypa

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

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

3. CripaBOYHUK M0 TEINIOOOMEHHHKAM, T. 2 / Tiep. ¢ anri. nox pea. O.I'. MapTeiHEeHKO U JIp.
— M.: Dueproaromusnar, 1987. — 352 c.

4. bakmactoB A.M. [IpoMbINITIEHHBIE TETIOMACCOOOMEHHBIE TTPOIIECCH U YCTaHOBKHU / A.M.
baknactos, B.A. T'op6enko, O.J1. [lanunoB u ap. — M.: DHeproatomusaat, 1986. — 328 c.

5. Muxarynun /J[.C., YUupkoB A.}O. KoHcnekT nekiuii no reromaccooomMeny, Mocksa
2009 - 113c.
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6. LietkoB @.®. 3afayHuK 110 TerioMaccoooMeny: yaeonoe nocooue / O©.®. I[serkos, P.B.
Kepumos, B.W. Bennuko. — 2-¢ u3a., ucnpas. u gon. — M.: M3natensckuii jom MOU, 2008, —
196 c., ni.

7. Kopnees C. /I., CaBenneB U. JI. Pacder u KOHCTpyupOBaHUE PEKYyIEPATUBHOTO
TEIIO0OMEHHUKA: y4eOHO-MeToan4Yeckoe nocodue. — M: MockoBckuii monmutex, 2019. — 54c.

4.3 JlomonHMTebHAS JUTEpPATypa

1. bproxanos O.H., Kopo6kos B.U., Menuk-Apakensa A.T. OCHOBBI THAPABIIUKH,
TEIUIOTEXHUKH U a3poArHaMUKH: YueObHuk. — M.: UHOPA-M, 2005. — 254c.

2. bonrapckuii A.B. COopHUK 32124 110 TEPMOJMHAMUKE U TEIUIoNepenaye. YueOHoe
nocoOue Jyisi aBUAlMOHHBIX BYy30B. M. «Beicul. [lkonay, 1972. — 304c¢., ui.

3. Kocrepes @.M., KymnbipeB B. U, Teopernueckre OCHOBBI TETUIOTEXHUKU: Y YeOHUK IS
HHEPreTUUECKUX U SHEPrOCTPOUTEIBHBIX TEXHUKYMOB. — M.: DHeprus, 1978. — 360c., u.

4.4  JaexkTpoHHBIE 00pa3oBaTelbHbIE Pecypchl

[IpoBenenue 3aHATHI U aTTECTAU BO3MOXKHO B TMCTAHIMOHHOM (hopMaTe ¢ IpUMEHEHUEM
cUCTeMBbl JUcTaHIMOHHOro oOyueHust yHuBepcurera (CIO-LMS) Ha ocHOBe pa3paboTaHHBIX
kadenpoii AIIeKTPOHHBIX 00pa3oBaTeNIbHBIX pecypcoB (DOP) mo BceM pazienam mporpamMmbl:

Hazsanue DOP
TerutomaccooOMeH https://online.mospolytech.ru/course/view.php?id=536
TemromaccooOMeH (dacth 2) https://online.mospolytech.ru/course/view.php?id=3652

Pa3paborannsiii DOP BKIIOYAIOT MPOMEKYTOUHBIN U UTOTOBBIM TECTHI.

[Topsimok mpoBeneHust pabOT B AMCTAHIIMOHHOM (pOopMare yCTaHABIMBACTCS OTACIbHBIMU
pacrnopsHDKeHUSIMHU ITPOPEKTOpa Mo yueOHOU paboTe W/l LEHTPOM y4eOHO-METOINYeCKOi paboThlI.

Kaxnprii  cTtyneHT oOecrniedeH HMHAMBUAYAIbHBIM  HEOTPAHWYEHHBIM  JIOCTYIIOM K
3NEeKTPOHHBIM OuOmHoTekam ynusepcuteta (http://lib.mami.ru/lib/content/elektronnyy-katalog).

CchliKka Ha JIEKTPOHHYIO0 OMOIHOTEKY:

https://online.mospolytech.ru/course/view.php?id=7621&section=1

4.5 JluumeH3WOHHOe W  CBOOOJHO  pacHpocTpaHsieMoe  INPOrpamMMHOe
o0ecneyeHue

1. MoitOduc — poccuiickas KoOMIaHHUSI-pa3pabOTUUK O€30MacCHBIX O(PUCHBIX pEeLIeHUH AJis
oOmieHuss M coBMecTHOW paboTel ¢ jgokymeHTamu (AnbrepHatiBa MS Office)
https://myoffice.ru/

2. IInar¢popma nanoCAD — 5310 poccuiickas miardpopma JUisi MPOEKTUPOBAHHUA U
MOJIeIMPOBaHUS 00BEKTOB pa3nuyHOM crnoxkHocTU. [loanepxkka popmatos *.dwg u IFC
Jenaer ee OTIMYHBIM pemeHreM nns coBMmemieHus CAIIP- u BIM-texnonorwii.
@OyHKIMOHAT TIaT(GOPMBI MOXKET OBITh PACIIMPEH C MOMOIIBIO CHEeNHaIbHBIX MOAYIEH
https://www.nanocad.ru/support/education/

3. Cucrema TPEXMEPHOT0 MOJIETTUPOBAHUS «KOMITAC-3D»
https://edu.ascon.ru/main/download/freeware/

4. VALTEC.PRG.3.1.3. [Iporpamma i TEMJIOTEXHUYECKUX U THIPABIMUYECKUX PACUETOB
https://valtec.ru/document/calculate/

5. Owumnaiin 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 CoBpeMeHHbIe NpodeccuoHaIbLHbIE §a3bl JAHHBIX U MHGOPMALHOHHBIE
CIIPABOYHBbIE CHCTEMBbI

Poccuiickas HanmoHanbHas 6ubnuoreka http://www.nlr.ru

OBC «YuuBepcurerckas Oubaunorexa onman» https://biblioclub.ru/index.php

Hayunas snextponHas 6ubaroreka http://wwwe.elibrary.ru

Poccuiickas rocyaapcTBenHas oubimoreka http://www.rsl.ru

O6pasoarenbHas miathopma FOPAUT http://www.urait.ru

«TexakcnepT» — cpaBoYHasi CUCTEMa, MPEAOCTABIISAIONIAs HOPMATUBHO-TEXHUYECKYIO,

HOPMAaTHBHO-TIPABOBYI0 HH(POPMAIIHIO https://TexdKcnepT.canT/

7. HII «ABOK» — m[OMOIIHMK HWHXEHEpa 10  OTOIUICHHIO, BEHTWJISIHUU,
KOHIWIIMOHUPOBAHUIO BO3AyXa, TEIUIOCHAOKEHUI0 MU CTPOUTENBHOW Teropu3nKe
https://www.abok.ru/

8. E-JIOCBE - DOmnexktpoHHbi 5kojor. HesaBucumas wuHpOpManuss O POCCHHCKHX
OopraHm3anusax, 0a3a HOPMATHUBHBIX JIOKYMEHTOB H 3aKOHOJATCJIIBHBIX  aKTOB
https://e-ecolog.ru/

9. MUmxkenepnas canrexumka VALTEC (karanor mnpoaykuud W HOpPMAaTHUBHAs

nokymenranusi) https://valtec.ru/

oakrwdE

S. MarepuajibHO-TEXHHYECKOe o0ecreyeHue

JUis  npoBeleHUs JIEKUMOHHBIX 3aHATHH HCHOJB3YIOTCA ayJUTOPHUH, OCHAIlEHHbIE
KOMIIbIOT€PAMH, HMHTEPAaKTUBHBIMU JIOCKAMHU, MYJbTUMEIUHHBIMU IPOEKTOPAaMH U SKpaHaMHU:
AB2404, AB2415 u ayautopun obmero ¢ouaa. s mpoBeaeHns CEMHHAPCKUX U TaOOpaTOPHBIX
pabot ucnons3zyrorcs aynuropun: AB2406, AB1101 u aynutopun xoprmyca YPBAH. TEXHOI'PA /]
HMHHOBanmmoHHO-00pa3oBaTeIbHOM KoMILiekce « TexHorpam, KOTOPbIi pacioiokKeH Ha TEPPUTOPUN
BJIHX.

6. MeToauyecKue peKOMeHAANNHU

6.1 Meroanueckue peKOMEHIANUM JIsl TPenojaBaTe/isi MO0 OPraHU3alMU
00y4eHust

6.1.1 TIlpemomaBarenb OpraHu3yeT MpeNnojaBaHUE JUCHUIUIMHBI B COOTBETCTBUH C
TpeOoBanusiMu «llonmoxkenuss 00 opraHuzanuu oOpa3oBaTeabHOro mporecca B MOCKOBCKOM
HOJUTEXHUYECKOM YHUBEPCUTETE U €ro (puiInaiax», yrBepKIEHHBIM PEKTOPOM YHUBEPCUTETA.

6.1.2 Ha nmepBoM 3aHSITHM IpenoAaBaTeb JOBOJAUT JO CBEIEHHUS CTYJEHTOB COJEp)KaHUE
paboueii nporpammsl aucuumuHbl (PIII).

6.1.3 IlpenogaBatens 0cOOEHHO OOpaliaeT BHUMaHUE CTY/ICHTOB Ha!

— BHIBI U GOPMBI TIPOBEICHHS 3aHATHH MO JUCIUIUIMHE, BKIIFOYAs MOPSIOK MPOBEICHUS
3aHATUH C TPUMEHEHHEM TEXHOJOIMH JUCTAHIMOHHOTO OOY4YeHHUS U CHUCTEMBI
nuctanioHHoro ooydyenust ynusepcurera (C1O Mockosckoro Ilonutexa);

— BUJBL, COJEpXKaHWE U TOPSAIOK IMPOBENEHHUS TEKYIIEro KOHTPOJIS YCIIEBAEMOCTH B
COOTBETCTBUH C (DOHJIOM OLIEHOYHBIX CPE/CTB;

— @QopMmy, copepkaHHE M TOPAJOK TPOBEACHHUS IPOMEXKYTOUHOH aTTecTaluud B
COOTBETCTBUH € (DOHJIOM OLIEHOYHBIX CPEJCTB, peaycMoTpeHHbIM PIT/I.

6.1.4 IlpenonaBarenb TOBOJUT JI0 CBEJICHHS CTYIEHTOB I'paMK BHITTIOIHEHUS YIeOHBIX padoT,

npenycMorpernsix 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 JIOTIOJHUTEIBHYIO JIUTEPATYPY.

6.1.6 IIpenogaBarenp MperoCTaBISIET MEpe]] MPOMEXYTOYHON aTTecTanue (3K3aMeHOM I
3a4€TOM) CIIMCOK BOTIPOCOB JUISI TOJATOTOBKH.

6.1.7 IlpenomaBaTenn, KOTOpPbHIE MPOBOAAT JEKIIMOHHBIE M TPAKTHYECKUE (CEMUHAPCKHUE)
3aHATHUS, COTJIACYIOT TEMAaTHYECKUH IUIaH MPAKTUYECKUX 3aHATHH, YTOOBI MCIOJIB30BATH €IUHYIO
cucreMy 0003HaUEHHH, TS PMHUHOB, OCHOBHBIX TIOHSTHIA JUCIUTUINHBL.

6.1.8 Ilpu mNOArOTOBKE K CEMHUHAPCKOMY 3aHSATHIO IO MEPEYHIO OOBSABICHHBIX TEM
NPeroIaBaTeNll0 HEOOXOMUMO YTOYHHUTH IUIAaH WX mpoBeaeHus, cormacHo PIIJI, npomymars
(GOpMyYIHPOBKH U cozepKaHHe Y4eOHBIX BOIPOCOB, BHIHOCHMBIX Ha OOCYX/IEHUE, 0O3HAKOMHUTHCS C
NIEpEYHEM BOIIPOCOB IO TEME CEMHUHApA.

B xozme cemuHapa BO BCTYNMUTEIBHOM CIIOBE PACKPBITH MPAKTHYECKYIO 3HAYMMOCTH TEMBI
CEMHHAPCKOTO 3aHSITHS, ONPEACITUTh MOPSJIOK €ro MPOBEICHUS, BpeMs Ha OOCYKICHUE KaKIOTrO
yuebHoro Bompoca. Mcmonb30BaTh (pOHTANBHBIM ONPOC /AaBas BO3MOXHOCTH BBICTYIHTH BCEM
CTYZICHTaM, IPUCYTCTBYIOIIUM Ha 3aHSTHH.

B 3akimouuTenbHON 4acTH CEMHUHAPCKOTO 3aHSATHUSA CIEAyeT MOJIBECTH UTOTH: JaTh OLIEHKY
BBICTYIIJICHHI KaXJIOTO CTYJCHTA M YU4eOHOM IPYIIIIBI B IIEJIOM. PacKpbITh MOJ0KUTEIBHBIC CTOPOHBI
¥ HEIOCTAaTKH MPOBEIEHHOTO CEMHHAPCKOro 3aHsATHS. OTBETUTHh Ha BOIPOCH! CTYJIEHTOB. BbInaTh
3aJ]aHus JJ1s1 CAMOCTOSITEIIbHOM paOOThI IO TIOJTOTOBKE K CIICAYIONIEMY 3aHSTHUIO.

6.1.9 [lenecooOpa3Ho B X0Jie 3alIUTH pedepaToB, JJAOOPATOPHBIX PAdOT, KYPCOBBIX padoOT U
NPOCKTOB 3a/1aBaTh BBHICTYMAIONUM U ayJUTOPUU JOMOJHUTEIbHBIC M YTOUYHSIOIIME BOMPOCHI C
L€JIbI0 BBIICHEHUS UX MO3ULMHI M0 CYLIECTBY 00CYK/1aeMbIX IPoOJIEM.

Bo3MoxHO mTpoBeieHNE 3aHATHI U aTTECTAllU B TUCTAHIIMOHHOM (hopMaTe ¢ IPUMEHEHUEM
CUCTEMBI AUcTaHIMOHHOro o0yueHus: yuusepcutera (C/1O Mockosckoro [lonurexa).

6.1.10 Ilopsamox mnpoBeneHuss pabOT B JUCTAHIMOHHOM (opMaTe YCTaHABIMBACTCS
OTJENFHBIMU PACIOPSHKCHUSAMU TIPOPEKTOpa MO Yy4eOHOH paboTe W/WiuM LEeHTpoM YydeOHO-
METOAMYECKON PaOOTHI.

6.2 Meroanueckue yKa3aHusl JAJIs1 00y4aIONIUXCsI M0 OCBOCHHUIO TN CIUTIMHBI

6.2.1 CtyneHty HeOOXOAMMO COCTAaBHUTH sl ceOsi TpaduK BBIMOJHEHHS y4eOHBIX padoT,
npenycmorpenHblx PIIJ] ¢ yuérom TpeGoBaHUM JIpyrux IUCHMIUIMH, M3Y4YaeMbIX B TEKYyILEM
ceMecTpe.

6.2.2 Tlpu mpoBeneHUH 3aHATHH W HpoOLENyp TEKyIled M NMPOMEXKYyTOYHOM aTTeCTalluu C
UCIIOJIb30BaHUEM HHCTPYMEHTOB HWH(OPMAlMOHHON 00pa30BaTeNbHOM Cpelbl IHUCTAaHI[MOHHOTO
oOpa3zoBanus ynusepcuretra (CO Mockosckoro [lonuTtexa), kak BO BpeMsi KOHTAaKTHON paboThI ¢
npenojaBaTesieM, Tak U BO BpeMs CaMOCTOSITENIbHON paboThl CTYAEHT JAOJKEH O0ECleyuTh
TEXHUYECKYI0 BO3MOXKHOCTb JHMCTAHIMOHHOIO IOJAKIIOYEHHS K CHCTEMaM AUCTaHIMOHHOIO
oOyuenus. Ilpm OTCYTCTBMM TakKOW BO3MOXHOCTHM OOCYIUTH CHUTYallMI0 C IpernojaBaTesieM
JUCLUTUINHBI.

6.2.3 K mpomMexyTO4HOH aTTecTaliy JIOIyCKAIOTCS TOJBKO 00yYaroIInecs, BHITIOTHUBIINE
BCE BH/JIbI yueOHOI paboThl, MpeaycMOTpeHHbIe pabouei mporpammoit nuctmnianas (PI1I).

1. DoH/I OLIECHOYHBIX CPEICTB

7.1  Meroabl KOHTPOJISI U OLCHUBAHMS Pe3yJIbTATOB 00y4eHUsI

KoHTponp ycneBaeMOCTM W KadecTBa IIOATOTOBKM IIPOBOAMTCS B COOTBETCTBUU C
TpeboBanusiMu "llonmokeHuss 00 opraHuzanuu oOpa3oBaTeNbHOTO IMpolecca B MOCKOBCKOM
MOJIMTEXHUYECKOM YHUBEpCUTETE".

JIns KOHTPOJISL yCIIEBAEMOCTH M KaueCTBAa OCBOEHUS TUCUUILIMHBI HACTOSAIIEH MPOrpaMmMoOn
IIPEyCMOTPEHBI CIEAYIOINE BUIbI KOHTPOJIS:
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— KOHTPOJIb TEKYILIEH yCIIEBAEMOCTH (TEKYIIUHA KOHTPOJIb);

— IPOMEXKYTOYHAsl aTTeCTaLMs.

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

— Jokyaa mo Teme: «MeToabl UCHBITAaHUM M HalaJKu TEXHOJIOTMYECKOTo 000pyH10BaHMS»
(MHIMBHITYaJIBHO JJIS K&KIO0TO 00YYaromerocs);

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

— TECT, 3K3aMEH.

O1neHOuUHBIE CPECTBA TEKYIET0 KOHTPOJIS yCIIEBAEMOCTH BKIFOUAIOT KOHTPOJIbHBIE BOIIPOCHI
W 33/1aHUs B popMe GJIaHKOBOTO TECTUPOBAHUS, TSI KOHTPOJISE OCBOCHHS 00YUaIOIIMMUCS Pa3JIeiOB
JUCLMIUIMHBI — 3alllUTa JOKJIa/10B, pellIeHHEe 3a/1au.

OO0pa31bl TECTOBBIX 3a/1aHUI, KOHTPOJIBHBIX BOIIPOCOB M 33AaHUH IS IPOBEICHHS TEKYIIETO
KOHTPOJIS1, 5K3aMEHAIIMOHHbBIX OMJICTOB, IPUBE/ICHBI B IIPUIIOKEHUH.

7.2 kana u KpUTEPUU OLEHMBAHUS Pe3yIbTATOB 00y4eHH S

®opMa MPOMEKYTOUHON aTTECTALUU: 3a4ET.

[IpomexyTouHas arTecTanus oOyyaronuxcs B (opme 3auera IpOBOAUTCA MO pe3yibTaTaM
BBIMIOJTHEHHSI BCEX BUAOB Y4eOHOI palOoThI, MPEeIyCMOTPEHHBIX Y4YeOHBIM IUTAHOM IO JAaHHOMN
JUCLUILIMHE (MOYJI0), IPU 3TOM YUUTBIBAIOTCS PE3YJIbTaThl TEKYIIET0 KOHTPOJIS yCIIEBAEMOCTH B
TedeHue cemectpa. OIEHKa CTENEHH JOCTIKEHHS OOYyYaloUIMMHCS IUIAHUPYEMBIX DPE3yJIbTaToB
o0ydeHHs MO JUCUMILIMHE (MOAYJII0) IPOBOAUTCS IpernojaBaTesieM, BEAYLIUM 3aHATUSA 110
JUCLUILINHE (MOIYJII0) METOJIOM 3KCIEpTHOM oueHKU. [1o uToram npomexyTouyHO! aTTecTaliy 1o
JTUCIUIIMHE (MOAYJIIO) BBICTABIISETCS OL[CHKA «3a4eT», «HE 3a4eT.

K nmpomMexyTouHOH aTTecTauuu JOMYCKAKTCsS TOJIbKO CTYACHTHI, BHIIIOJIHUBIINE BCE BHUJIbI
yueOHOI paboThl, IpeayCcMOTpeHHbIe paboyeii mporpaMMoil mo aucuuiinie « TermiomaccooOMeny.

Ixana oueHuBaHUA Onucanue

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

3auer KOTOPOM OCBCIICHA OCHOBHAA, HanOoJjee BakHAs YacTh Marepualia,
HO TIpu 3STOM JO0onymicHa OJHa 3HAYUTCIIbHAA omnMbKa WiIH
HCTOYHOCTD.

He BbimomHeH oauH wiM  Oojee BHUIOB y4eOHOM paboTHI,
NPEIYyCMOTPEHHBIX y4eOHbIM I1aHOM. CTYAEHT JEMOHCTPHPYET
HETIOJTHOE COOTBETCTBHE 3HAHWH, YMEHHIA, HABBIKOB ITPUBEICHHBIM B
0 Ta0nMuIaX TMOKa3aTelel, TOMyCKAloTCs 3HAYUTENbHbIE OIIUOKH,
¢ satet NPOSIBIISIETCS.  OTCYTCTBHE 3HAHWW, YMEHHH, HAaBBIKOB TIO PSIY
rokasaresei, CTy/IeHT UCIBIThIBAET 3HAYUTEIbHBIC 3aTPYIHEHUS IPU

ONCpUPOBAHUU 3HAHUAMU U YMCHHUAMU IIPU UX MEPCHOCC HA HOBBLIC

CUTyallnu.

@DOH/IbI OIIEHOYHBIX CPEACTB MPEACTABICHBI B MPUIOKEHUAX K pabouelt mporpamme.

[Tokazaresnem olleHMBaHMsI KOMIIETEHIIMI Ha pa3IMUHbIX 3Tanax ux GOpMUPOBaHUS SBIIIETCS
JOCTHOKEHUE 00YYaIOIMMUCS TNIAHUPYEMBIX Pe3yJIbTaTOB 00yUYeHHS MO JUCHUIUINHE (MOYJIIO).
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®opMa MPOMEKYTOUHON aTTECTALUU: SK3aMEH.

[IpomexyTouHas arTectanus o0yJaronuxcs B (hopMe sKk3aMeHa MPOBOAUTCS IO pe3yIbTaTam
BBITIOJIHEHHUSI BCEX BUIOB Y4eOHOH pPabOThI, MPEJYyCMOTPEHHBIX y4YEOHBIM IUIAHOM MO JAHHOH
JTUCIUILIMHE (MOIYJI0), IPU 3TOM YUUTBIBAIOTCS PE3yJIbTaThl TEKYIIETO0 KOHTPOJIS yCIIEBAEMOCTH B
TeueHue cemectpa. OIEHKa CTENEHH JOCTIKEHHS OOYyYaloUIMMHCS IUIAHUPYEMBIX DPE3yJIbTaTOB
o0ydeHus MO AUCHUIUIMHE (MOAYJII0) MPOBOAUTCS IMpernojaBaTesieM, BEIYLIUM 3aHATUS 110
JUCLUILINHE (MOIYJII0) METOJIOM 3KCIEPTHOM oLeHKU. [1o uToram npomMexyTouyHO! aTTecTaluy 1o
JTUCIUILIMHE (MOAYJIO) BBICTABIISETCSA OLICHKA «OTIMYHO», «XOPOILO0Y, «yIAOBICTBOPUTEIHLHO» WIH
«HEYJIOBJIETBOPUTEIBLHO.

K nmpomMexyTouHOH aTTecTauuu JOIMYCKAKTCsS TOJIBKO CTYACHTHI, BHIIIOJIHUBIINE BCE BUJIbI
y4eOHOI paboThI, IPeyCMOTPEHHBIC paboydeil MporpaMMoi Mo AUCHHUILTHHE « TerioMaccooOMen.

Illkaja oueHnBaHusA Onucanne

BeimonHensl Bce BBl yueOHOH paloThI, IpelyCMOTPEHHbIE
yueOHbIM Tu1aHOM. CTYZCHT IEMOHCTPUPYET COOTBETCTBUE 3HAHUM,
YMEHUH, HaBBIKOB IPUBEJCHHBIM B TaOiMIax IoOKa3aTelnel,
ONepHUpYyeT NPUOOPETCHHBIMH 3HAHUSMH, YMECHHUSMH, HaBBIKAMH,
IPUMEHSET UX B CUTyalMsIX MOBBIMIEHHOH cioxHocTH. [Ipu sTom
MOTYT OBITH JOMyIICHBl HE3HAYUTEIbHBIE OIIMOKH, HETOYHOCTH,
3aTPyAHEHUS NIPU aHAIUTHYECKUX OINEepalusaX, NepeHoce 3HAHUHM U
YMEHUH Ha HOBBIE, HECTAHAAPTHBIC CUTYAITUH.

BeimmonHensl Bce BHIBI yueOHOH paloThI, IperyCMOTpPEHHbIE
y4eOHbIM I1aHOM. CTYJIEHT IEMOHCTPUPYET HETIOJIHOE, IPaBUIIbHOE
Xopo1o COOTBETCTBUE 3HAHUHN, YMEHUH, HABBIKOB MPUBEICHHBIM B TaOJIMLIAX
nmokaszateneif, nubo eciu mpu 3TOM ObUTM  AOmymieHbl 2-3
HECYIIECTBEHHbIE OIIHUOKH.

BremonHensl Bce BHIBI yueOHOH paboTHI, MperyCMOTPEHHBIE
yueOHbIM Iu1aHOM. CTYZEHT I€eMOHCTPUPYET 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,
MPETYCMOTPEHHBIX YYe€OHBIM IUTaHOM. CTYIEHT JI€MOHCTPUPYET
HETOJIHOE COOTBETCTBUE 3HAHUN, YMEHHI, HABBIKOB ITPUBE/ICHHBIM B
TabnuIax mMoka3areyei, JOMyCKAaroTCs 3HAYUTENbHBIE OIIMOKH,
NPOSIBIISIETCS. OTCYTCTBUE 3HAHHWM, YMEHUH, HAaBBIKOB IO psay
MOKa3aTeJIeH, CTYyICHT HCITBITHIBACT 3HAYUTEIbHBIC 3aTPy THEHHS TIPH
ONEpPUPOBAHUH 3HAHUSAMH U YMEHUSMU NIPH UX MEPEHOCE Ha HOBBIE
CHUTYaIIHH.

OT1ian4yao

HeynosnersopurensHo

@DoH/IBI OIICHOYHBIX CPEJICTB MPEICTABIICHBI B IPHJIOKEHUH K paboueii mporpamMmme.
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7.3  OueHo4HbIe cpeCcTBA

7.3.1. Texkyuuii KOHTPOJIb
J1Jis TpOBeIEHUST TEKYIIEro KOHTPOJIS IPUMEHSIIOTCS clieAyIonue GOpMBbI: pa3HOYPOBHEBBIC
3aJ]]auu M 33J]aHusT; JOKJIaJI, COOOIICHUE; YCTHBIH OMpoc, coOece0BaHuUE; TECT.

7.3.2. [IpomexxyToyHas aTTeCTaIUs

[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
OMJIeT BKJIIOUYAETCS JiBa BOIPOCA U3 PA3HBIX Pa3/IeoB AUCLUIUIMHBI U OJHO MPAKTUUYECKOE 3aJaHHeE.
[TepedyeHb BOIPOCOB COOTBETCTBYET T€MaM, U3YUEHHBIM Ha JICKIIUOHHBIX U CEMUHAPCKHUX 3aHATHIX
(mpunaraetcst). Bpemst Ha MOrOTOBKY MMCbMEHHBIX OTBETOB — /10 40 MUH, yCTHOE coOeceoBaHIE —
10 10 MunyT.

7.3.3. Criucok 3K3aMEHAIMOHHBIX BOIPOCOB TI0 AUCIUTIINHE
. 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 Teruionepeiaya yepes3 IIOCKyto CTEHKY 0e3 BHYyTPEHHHUX HCTOYHHMKOB TeIlIa.
. TeronpoBoOAHOCTh MJIOCKOW CTEHKU IIPU HAJTMYUU BHYTPEHHUX UCTOYHUKOB TEILIA.
. CTaunoHapHas TerI0npOBOHOCTh HMIIMHAPHUYECKOM CTEHKH 0€3 BHYTPEHHUX HCTOYHHUKOB TEILIA.
. CraunoHapHas Teruionepeayda UINHIPUUECKON CTEHKH 0€3 BHYTPEHHUX HCTOUYHUKOB TEILIA.
. Kputnueckuii nuameTp U30J1UH.
10. TennonpoBOJHOCTh HUJIMHIPUYECKON CTEHKH IIPU HATMYUU BHYTPEHHUX UCTOUYHUKOB TEILIA.
11. [yt uHTeHCUBUKALMK TerIonepeaadn. Buubsl peGpucThIX MOBEPXHOCTEH.
12. Pacuet TemnooTaaun oT MpsIMOYTOJIbHBIX, TPEYTOJIbHBIX, KPYTJIBIX pedep.
13. HecranmonapHsle MpoLecchl TEIUIONPOBOJHOCTH B OECKOHEUYHOM TOHKOI MIacTUHE.
14. Pemienue HecTainoHapHOTo 1 pepeHnalIbHOT0 YpaBHEHHS TETIONPOBOJHOCTH.
15. Ananm3 pemieHHs HECTAlMOHAPHOTO YPAaBHEHMs TEIMJIONPOBOJHOCTU Ui IIJIACTHHBI B
3aBHCUMOCTH OT umucen buo u @ypee.
16. HectanimonapHsle MpoLecchl TEIUIONPOBOJHOCTH B OECKOHEYHOM LIMJIMHApPE, LIape.
17. Onpenenenue KOJIMYECTBA TEIVIOTHI B HECTAIMOHAPHBIX MPOIIECCAaX TETIIONPOBOIHOCTH.
18. Tena KOHEUHBIX pa3MepOB B MPOIIECCAX HECTALMOHAPHOM TEIJIONPOBOAHOCTH.
19. Perynspnslii pexxum oxnaxaeHus ten. Teopembl Konnparbesa.
20. [IpuMeHeHe peryJsipHOro pekuma JUis ONpeieieHus TenI0(Gu3nIecKxX CBOMCTB.
21. OcHOBHBIE TIOJIOKEHHST KOHBEKTUBHOTO TEIJIO0OMEHA B 0/IHO(a3HOM cpejie.
22. Tennodusznueckue cBOMCTBA )KUIKOCTEH.
23. lupdepennmanbHble ypaBHEHHS] KOHBEKTUBHOTO TEIJIO0OMEHA.

O 00 1 N N K W —
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7.3.4. llpumep 3aganus Ui KYpPCOBOT'O IMPOESKTUPOBAHUS

Ne I'perommi ty, ts, Harpesaembrii t;, | ty, G,
Bap TEIIOHOCHTEIh °C °C TeIJIOHOCHTEb °C | °C | kr/e
1 Boma 85 65 | Bonma 14 24 3,7
2 Bopa 85 67 | Boma 14 26 2,8
3 Bona 85 69 | Bonma 14 28 2,6
4 Boma 85 71 | Bona 14 30 2,4
5 Boga 95 80 | Boma 12 34 3,1
6 Boma 95 78 | Bona 12 32 3,2
7 Bopa 95 76 | Boma 12 30 3,3
8 Boma 95 74 | Bona 12 28 34
9 Boma 95 72 | Bonma 12 26 3,5
10 | Boxa 95 70 | Boga 12 24 3,8
11 Boma 95 74 | Bona 12 22 2,4
12 | Boxa 80 58 | Boga 10 34 2,8

13 Bona 80 60 | Bona 10 32 3

14 | Boxga 80 62 | Boga 10 30 3,2
15 Bona 80 64 | Bona 10 28 34
16 Bona 80 66 | Bonma 10 26 3,6
17 | Boxa 80 68 | Boxa 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 | Bona 15 32 2,6
21 | Boma 100 84 | Boma 15 34 2,5
22 | Bonma 100 82 | Bonma 15 36 2,4
23 Bona 100 80 | Bona 15 38 2,2
24 | Bonma 100 78 | Bonma 15 40 2,1
25 Bona 90 80 | Boma 20 35 2,7
26 | Boma 90 78 | Boma 20 37 2,6
27 Bona 90 76 | Bonma 20 39 2,5
28 | Boma 90 74 | Bona 20 43 2,4
29 | Boma 90 72 | Bonma 20 45 2,2
30 Bona 90 70 | Boma 20 47 2,1




