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1. IEJIM ¥ 3AJJAYM OCBOEHUS U CIIATIIAHBI

Heabo ocBOeHUS] JUCHMIUIMHBI SIBISICTCS TOJATOTOBKA  OOy4aromMXcs K  MPOEKT-
HO-KOHCTPYKTOPCKOHU JAesTenbHOCTH 1o HanpasieHuto noAarotosku 13.03.01 Temnosnepreruka u Temio-
TEXHHKA, OCBOCHHE OCHOB TEOPHH TEIJIO- U MaccOOOMeHa Kak 0a30BOW AWCIMILTUHBI JUIS U3y4YCHUS
JUCHUIUTMH TPO(EeCCHOHATIBHOTO IMKIA, MOHUMAaHMS MPOIIECCOB MEpPeHoca TEIUIOThl U Macchl, IpoTe-
KalolUX B MPUPOJIE, B TEXHOJIOTMUECKHUX MPOIEccCaxX U TEXHOIOTMUECKUX YCTaHOBKAX.

3auaann AUCHUIIJIHHBI SABJIICTCA HM3YUCHUC MMOHSTHMHOTO arIapara JUCHHUIINIMHBI, OCHOBHBIX
TCOPCTUICCKUX MOJIOKEHUU U MCTOOOB, MPUBHUTUC HABBIKOB IMPHUMCHCHUSA TCOPCTUUYCCKUX 3HAHUM JJIA
PEIICHUA MIPAKTUYCCKUX 3a7a4.

2. MECTO JUCIUMIIJINHBI B CTPYKTYPE OI1 BO

Juctuummna «TermmomMaccooOMeH» OTHOCUTCS K 4aCcTH MPOTrPaMMBbL, (HOPMUPYEMO ydaCTHUKAMU
00pa3zoBaTeIbHBIX OTHOILICHHH.

JUis m3ydeHusl NaHHOW AMCUUIUIMHBI HEOOXOAMMBI 3HAHUS, YMEHUS U HaBBIKH, (hOpMUpPYEMbIe
CJIEYIOIMMU 0a30BBIMU JUCLMITIMHAMMU:

I'mpporazonuHaMuka;

TexHuueckas TepMOAMHAMUKA.

3HaHUs, YMEHHS U HABBIKH, MOJY4YCHHbIE CTYACHTAMU B MPOLIECCE M3YYECHMs TAaHHOW TUCLUILIN-
HBI, SIBJISIIOTCS 0a30BBIMU I U3YUYEHHUS CIEAYIOIINX AUCLUILINH!

MoenrpoBaHH€e NPOLIECCOB TEINIOIHEPTETUKH U TEIUIOTEXHUKH;

Teopust mogo0us U MOJEIUPOBAHMS IPOLIECCOB TETJIOIHEPTETUKU U TETUIOTEXHUKU;

Hcrounuku u cuctemsl TeruiocHadxkenus. Yacte 1: cTOYHMKM IPOU3BOJICTBA TEILIA;

WHXeHepHBIe CETH 31aHUI U COOPYKEHUM;

Hctounuku u cucremsl TemiocHaOxkeHus. Yactb 2: CucteMbl TEIUIOCHAOKEHUs MOoTpeOuTenen
TEIUIa;

Harnerarenu u TemioBble JBUTATENN;

KotenbHble YCTAHOBKH U ITapOreHEPaTOpPHI;

TennomaccoodMeHHOE 060PYAOBaHKE IPEATIPUATHIA;

VY4yer sHepruu B cUcTeMax 3HepProodecreueHus: IpenpusITHA.

3. TPEBOBAHUS K PE3YJBTATAM OCBOEHUS IUCHUIIJINHBI

OcBoeHMe AUCHMILIMHBI HAPaBIeHO Ha (POPMHUPOBAHUE SJIEMEHTOB CIEAYIOIUX KOMIIETEHIUI B
cootBeTcTBUM ¢ PI'OC BO u OII BO no nanHOMy HalpaBJI€HHIO OATOTOBKH:

IlepeyeHb MUIAHUPYEMBIX Pe3yJbTATOB 00YUeHUs MO JUCHUIINHE (MOAY.IH0), COOTHECEHHBIX
¢ HHIMKATOPAMH JOCTHKEHHUSI KOMIIeTeHIH i

Komnerenuus NHaukaTopbl 1OCTHKEHUS KOMIIe- Pe3yabTaThl 00yyeHus
TeHLHH

[IK-1. Crocoben omn- | [IK-1.1 [Inanupyet u moaroTaBiu- 3HaeT: OCHOBHBIE TEPMUHBI, OIIpeee-
peaensTh F3Heprodh- BaeT TUIIOBbIE PEIICHHUS 10 ONpe/ie- | HUS U MOHATHUS IPUMEHUTENBHO K Me-
(EeKTUBHOCTH TEIUIO- | JICHUIO MEPONIPHUATHMNA, MTOBBILIAO- POIIPUATHUSAM 10 NOBBILIEHUIO 3HEPTO-
TEXHUYECKOTO 000py- | mmX 3HEProdhHEKTUBHOCTD TEIIO- | A3(HEKTUBHOCTH TEIIIOTEXHUIECKOTO
JoBaHUs B cepe TEXHUYECKOTO 000PY10BaHHS 000py10BaHUSI.
podeCCHOHATBHON 00BEKTOB TETUIOPHEPTETUKH U TETI- YmMeer: BHIOUpaTh 000pyJ0BaHUE OT-
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JACATCIIBHOCTH

JJOTCXHUKHU

Beyaroliee TpeOoBaHUSIM YHEProd (-
(hEeKTUBHOCTH.

Bitageer: MeToavKaMH IJIaHUPOBAHUSA
Y TIOATOTOBKY THUITOBBIX PEIICHU IO
MPOBEJICHUIO MEPOIIPUSITUIA, TIOBBI-
maruux 3HeprodPGheKTHBHOCTH TET-
JOTEXHUYECKOTO 000PYAOBaHMUSI.

[1K-1.2 BimonHseT TUIIOBBIE DKCIIE-
PUMEHTAIILHBIC UCCIICIOBAHISI CHC-
TEM TEIJIOOHEPTETUKU U TEIJIOTEX-
HHUKHU U UX 3JIEMEHTOB I10 ITOBbIIIIE-
HUIO 3HEProdGPEeKTUBHOCTD
TEIUIOTEXHUYECKOTO 000PYyI0BaHUS

3HaeT: TEIIOTEXHUYECKUE, TUAPABIIHU-
YeCKHUEe U a9POAMHAMUYECKUE PACUEThI
TEIJIOTEXHUYECKOTO 000py10BaHUSI.
YMeer: npou3BOIUTH pacyeT OCHOB-
HBIX XapaKTEePUCTUK TEIIOTEXHHYE-
CKOTr'0 00OpY/IOBAHMUS C IIEJIbIO TTOBBI-
IIEHUS ero SHepProdhPEeKTUBHOCTH.
Bnaneer: HaBbikamu norcka uHdop-
MAaIH O CBOICTBAaX TEIIOHOCUTENEH,
UCTIOJIB3YEMBIX B SHEProd(PPEKTHBHOM
TEIJIOTEXHUYECKOM 000PYIOBAHHH.

[TK-5. Cnocoben co-
CTaBIISITh U OPOPM-
JTh TUIIOBYIO TCXHHU-
YEeCKYIO JJOKYMCHTa-
U0 TP pa3padboTke
MIPOCKTA CUCTEMBI Te-
IJIOSHCPICTUKHA U TCII-
JOTEXHUKA

[TIK-5.1 PaccmarpuBaer 3aauy co-
CTaBJIEHUsI U O(hpOPMIIEHUSI TUIIOBOH
TEXHUYECKOH TOKYMEHTAIIUH MIPH
pa3paboTKe MPOEKTa CUCTEMBI Tell-
JIOPHEPTeTUKHU M TEIUIOTEXHHUKH C
COOJIIOJIEHHEM CYIIECTBYIOIIUX
HOPMAaTHBOB, CTAaH/IAPTOB (TEXHUYE-
CKHX YCJIOBHH)

3HaeT:

- OCHOBOIIOJIAraIOIINEe METObI pacue-
Ta U MPOEKTUPOBAHUS TEIUIOOOMEHA U
MaccoIepeHoca, ux

IOCTOMHCTBA U HEJOCTATKH.

Ywmeer:

- aHaJTM3UPOBAThH HAYYHO-
TEXHUYECKYIO JIUTEpaTypy IO TeIIo-
MaccoOOMEHY;

- BBIABJIATH JOCTOMHCTBA U HEJOCTAT-
KA TPaJUIMOHHBIX U COBPEMEHHBIX
METOZIOB U METOAMK pacueTa W MPOeK-
TUPOBAHMS TEINIOTEXHUYECKUX CHUCTEM
1 000py10OBaHUS.

Bnaneer:

- HaBbIKaMH pabOThI CO CIIELUAIN3UPO-
BaHHBIMM OTEYECTBEHHBIMH U 3apy-
OeXHBIMM ~ UCTOYHMKAMU  HAY4YHO-
TEXHUYECKON MH(POpMaIIH.

I1K-5.2 [IpumeHsieT HaBbIKA COCTaB-
JeHus ¥ 0oOpMIIEHUS TUIIOBOH TeX-
HUYECKOM JOKYMEHTAIUH IIPH pa3-
paboTKe MPOEKTa CUCTEMBI TEILIO-
SHEPIreTHKHU U TEIIOTEXHUKH

3HaerT:

- CTPYKTYpY M QJITOPUTMBI COCTaBIIE-
HUSI HpOGKTHI)IX JIOKYMGHTOB U OT4e-
TOB TIO BHITIOJTHEHHBIM paboTaM.

Ywmeer:

- COCTaBJIATh OTYECTHI, 3asIBKH, ITOSICHU-
TCIBbHBIC 3aIllMCKMU II0 BBIIIOJIHCHHBIM
pacyeTHBIM paboTaM.
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Bnaneer:

- HaBbIKAMH BHEAPCHUS PE3yJbTaTOB
I/ICCJIGIIOBaHI/Iﬁ 148 HpaKTI/I‘-IeCKI/IX TCIIJI0-
TEXHUYECKUX Pa3pabOTOK.
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4. CTPYKTYPA U COAEPKAHUE JUCHUIIJIMHBI

CTpyKTypa AMCUMILIMHBI:

CemecTp 3 Cewmectp 4 WToro 3a kypc
Axagemunyecknx 4acos Axagemunyeckux vacos AKafeMmn4ecknx 4acos 3.e.
WHpekc HanmenoBaHnve « H K H K H Kad. Cemectp
OHT pOrib 3.e. efenb | KoHTponb 3.e. leaenb | KoHTpone efens
PO cero| K" | fiex | nas | mp | kem | cp [KOHT A PO cero| X" | nex | nas | mp |kem | cp [ KOHT A PO Boero]| %0 | nex | mas | mp | ke | cp | KT cero| oH
TakT. pone TaKT. pone TaKT. pore
b1.B.12 TennomaccoobMen SkPIP | 180 | 66 | 34 | 16 | 16 81365 SkPIP | 180 66 [ 34 | 16 | 16 781365 14 45
Cemectp 5 CemecTp 6 WToro 3a kypc
AK8EMUYECKIX YacoB AKazieM14eckmnx 4acos AKazieMU4eckmx 4acoB 3e.
Wnpekc HaumenoBaHnue K " K " K H Kadp. Cemectp
OHTPOIb 3.e. eaens | KoHtpons 3.e. eaens | KoHtpons eaens
PO Boero| KO | niex | n1a6 | mp |Kkeri | cp | KOHT A PO e cero| KO [ niex | nas | mp |ken | cp | OHT A PO Boero| KO | nex | n1a6 | mp |keri | cp | XM |Bcero| o
TaKT. ponk TakT. ponk TaKT. pore
b1.B.12 TennomaccoobMeH OKKP | 216 [ 92 | 34| 16 (34| 8 (8|36 | 6 KKP | 216 (92 (34 (16| 34| 8 | 8 |36 | 6 14 45

OBO3HAYEHMUA:

Buabl npoMe:xyTOUHOM aTTecTAlMU (BUIABI KOHTPOJIA):
OK3 - DK3aMCEH;

3a0 - 3a4eT ¢ OLEHKOM;

3a — 3a4eT;

Buasbi pador:

KoHTakT. — KOHTaKkTHast paboTa 00yJaroImuXxcs ¢ MPernoaaBaTesiemM;
JIek. — NeKIMOHHBIC 3aHATHS,

Jla6.— naGoparopHbie padoThI,

[Ip. — npakTHYeCKHE 3aHATHS;

KP(KII) — xypcoBast paboTa (KypcoBOii IIPOEKT);

PI'P — pacuetHo-Tpaduueckas pabota (pedepar);

CP — camocTosiTenbHas paboTa CTYJCHTOB;

3.6.— 00beM JAUCLMIUINHBI B 3aYETHBIX €IUHUIIAX.
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Coaep:xaHue THCUMILINHBI:

5 cemecmTp

HaumeHoBaHMe BUI0B 3aHATHH U TEMATHK, COJEePKAHUE

JeKIMUOHHBIE 3aHaATuA 17 miT. mo 2 yaca:

1.1. OcHoBBI TEOpUH TEMIONPOBOAHOCTHU. 3aKoH Dypbe. KoadduiueHt TenaonpoBoiHOCTH.
1.2. luddepennmansHoe ypaBHEHNE TEIUIONPOBOJHOCTH. Y CIIOBHSI OTHO3HAYHOCTH.

1.3. TemnonpoBOJHOCTH NMPH CTALMOHAPHOM pexuMe. TernnonpoBoIHOCTh MIIOCKON CTEHKH.

1.4. Ter1onpoBOAHOCTb IMIMHAPUYECKON CTeHKU. Kputnueckuii auaMerp LUIUHAPUIECKON
CTEHKH.

1.5. Ilepenava TerIoTh Yepe3 MapoByrO cTeHKY. OO0OMICHHBI METO/] peIIeH s 3a/1a4 TeT10-
IPOBOJHOCTH.

1.6. Terutonepenaya yepes IUNIOCKYIO U IMHJIUHIPHYECKYIO CTeHKY. Koaddumuent Temnonepena-
YH.

1.7. Tennonepenaya yepe3 OpeOPEHHYIO CTEHKY.

1.8. TennonpoBOJHOCTH MPH HATUYUH BHYTPEHHUX UCTOYHUKOB TEILJIOTHI.

1.9. TermonpoBOJHOCTH MPH HECTAIMOHAPHOM pesknMe. [Iporiecc HarpeBaHus (OXJIaXKICHHS)
TOHKOH IJIACTHUHBI, IIUJIUH]IPA.

1.10. PerynspHblii pe)kKUM HarpeBaHUs M OXJIKACHUS TeJl. YnNCIeHHBIE METOIbI PeIICHHs 3a/1a4
TEIUIONPOBOAHOCTH.

1.11. UccnenoBanue MpoIeccoB TEIIONPOBOAHOCTA METOJOM aHAJIOTUMA

1.12. KoHBEKTHBHBIH TEIUIOOOMEH: OCHOBHBIE MOHATHS U ompeaenenus. Temnootnaya. [lonstue
TUAPOIMHAMUYECKOTO U TEIUIOBOTO MOTPaHUYHOIO CIIOS

1.13. TennmooOMeH npu TypOYIEHTHOM U JJAMUHAPHOM TEUEHUH.

1.14. lucddepennmanbble ypaBHEHUSI KOHBEKTUBHOTO TEIIOOOMEHA: ypaBHEHHUE YHEPTUH, IBU-
KeSus, CIUIOMIHOCTU. Y CIIOBUS OJJHO3HAYHOCTH.

1.15. TlogoGue u MoAenupoOBaHNE MPOLECCOB KOHBEKTUBHOIO TeriooOMeHa. bezpazmepHbie
qrcna noo0us. Y cnoBus nogo0us. Y paBHEHUs O100US.

1.16. O6paboTka pe3yabTaToB U3MEPEHHS U pacyeTa KOHBEKTUBHOTO TEINI00OMEHa. MEeCTHBIH 1
cpeaHuii koaduuueHT TemnooTaaun. CpeHss M0 CEYeHUIO TemIeparypa xxuakoctu. [Tomyue-
HUE U UCII0JIb30BAHNE IMIIUPUUYECKUX (POPMYII.

1.17. TennooOMeH npu TypOYIEHTHOM U JAMUHAPHOM PEXHUMaxX TEUECHUSI.

JabopaTopHble pa6oThl 4 IIT. 0 4 yaca:

2.1. 3mepenne Ko PUIMEHTa TETUIOTPOBOAHOCTH TETNION30JIIIIMOHHOTO MaTepHaa.

2.2. TerutooTAaya ropu30HTAILHON TPYOBI TP CBOOOTHOM JBIKEHHH BO3/IyXa.

2.3. DKCIIEpHUMEHTAIILHOE OTIpeieieHrue KO (QUITEHTOB TEIUIONPOBOJHOCTH U TEMITEPATYPO-
IIPOBOAHOCTH METOOM PETYJISIPHOIO PEKUMA.

2.4. YucneHHBIN pacueT TeMIepaTypHOTO MOJIT METOJIOM KOHEUHBIX Pa3HOCTEH.

npaKkTHYecKkue 3anATus 8 wr. mo 2 yaca:

3.1. TemnonpoBOAHOCTE MHOTOCIIOMHOM MJIOCKOM CTCHKH (CTAllHOHAPHBIN PEIKUM).
3.2. Tennonepenaya yepe3 MIOCKYIO CTEHKY (CTallMOHAPHBIN PEXHIM).
3.3. TermnonpoBOAHOCT, MHOTOCJIOMHON MUIUHAPUIECKON CTEHKH (CTAI[MOHAPHBIN PEKUM).
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3.4. Tennonepenaya yepe3 MHOTOCIOWHYIO HMIMHIAPUIECKYIO CTEHKY (CTallHOHAPHBINA PEXKUM).
3.5. TermoobmeH npu opeOpPEeHHOI TOBEPXHOCTH.
3.6. TemmooOMeH Npu HATMYUU BHYTPEHHUX HCTOYHUKOB.
3.7. TermooTnava IUIaCTHHBI, WIMHAPA PH HECTAIIMOHAPHOM PEXKHUME.
3.8. TemnooTnava Tes1 KOHEYHBIX Pa3MEPOB MIPHU HECTAITMOHAPHOM PEKUME.
4 pacueTHo-rpaduyeckasi padora :
Pacuer mpoueccoB cTalilMOHAPHOW U HECTALIMOHAPHOW TEIUIONPOBOIHOCTH.
5 | CamocTrosTe/ibHAsA padoTa CTY/AEHTOB:
1. TermoBoe B3aMMOCHUCTBUE IMOTOKA KHUIKOCTA C 00TEKaeMOW MOBEPXHOCTHIO TBEPJOTO Tela.
3akon Herorona-Puxmana. Kputnueckuii auameTp TeruioBoi m3omsiuuu. Beibop sddexTuBHON
M30JSIIMU TI0 €€ KpUTHuecKoMy nuameTrpy. OpeOpeHue moBepXHOCTH HarpeBa Kak croco0 HH-
TeHcH(HUKaUU TIpolecca Terionepenaun. Temmonepenadya yepe3 opeOpEHHyo cTeHky. Koad-
¢dunueHt 3¢pdeKTUBHOCTH pedpa. MTepatuBHbie M BapuaTUBHBIC METONBI pemieHus auddepen-
UATFHBIX YPaBHEHUH MaTeMaTW4ecKod (PM3MKH: METOJ] KOHEYHBIX Pa3HOCTEH M METO]| KOHEU-
HBIX 3JICMEHTOB.
2. TloaroToBka K BBIMIOJTHCHHIO H 3AIUTE JIAOOPATOPHBIX padoT
3. IloaroroBka K MPaKTHYECKUM 3aHITUSAM (M3ydEHHE TEOPETUIECKOTO MaTepHaa mo TemMe)
4. BeInoaHeHHE pacueTHO-Trpaduueckoil paboThI.
7 cemecTp
Ne HaumeHoBaHue BUA0B 3aHATHI U TEMATHK, COACPKAHUE

JIeKIIUOHHBIE 3aHATHA 17 mr. mo 2 yaca:

1.1. Tennootaava mpu CBOOOTHOM JIBUKEHHUH KUIKOCTH.

1.2. TerutooTaya Mpy BBIHYXIEHHOM TPOJIOJIFHOM OMBIBAaHUH TUTOCKOH moBepxHOcTH. dudde-
pEeHLMaIbHbIE YpaBHEHHS TOTPAHUYHOTO CIIOS.

1.3. TemnmooTnavya npu BEIHYKICHHOM TEUYEHUH XHUAKOCTH B TpyOax. OcOOEHHOCTH TEIUIOOTAa-
YM B U30THYTHIX TpyOax, TpyOax HEKPYIJiIoro CEYeHHs U IIEPOXOBATHIX.

1.4. Terioota4a npy BHIHYKJIEHHOM MTONIEPEYHOM OMBIBAaHUU TPYO.

1.5. Ternootaua npyu BEIHYXAEHHOM IOIIEPEYHOM OMBIBAHUH ITYYKOB TPYO

1.6. Buapl KoHAEHCAIMM HETOJBIKHOTO TMapa. JlaMuHapHOEe W TypOYJIEHTHOE TEUYEHUE TUICHKH
Ha BEepTHKAJIbHON CTEHKE.

1.7. TenmnmooOMeH MpH TJICHOYHON KOHJCHCAIMH JBWIKYIIETOCS IMapa BHYTPU TPYO M KaHAJIOB.
TernmooOMeH npu KOHAECHCAIIMKM Ha TOPU30HTAIBHBIX, HAKJIOHHBIX TPYOax U my4ykax Tpyo.

1.8. TermmooOMeH Mpw KUIIEHUH OJHOKOMITOHEHTHBIX XHIKocTed. KpuBbie kumeHus. Mukpoxa-
PaKTEepUCTUKH Ipoliecca, pSKUMHBIE ITApaMeTPhl M UX BIUSHHUE Ha MPOLECC KUTICHHS.

1.9. TermooOMeH TpH My3BIPFKOBOM KHIICHHH JKUIKOCTH B HEOTpaHHMUYEHHOM oObeme. Pacuer
MIPOIIECCOB MY3bIPHKOBOTO KHUIEHUs. TerooOMeH MpHu KUIMEHUH >KUIKOCTH BHYTpU TpyO. Kpu-
3HMCHI KHIICHUSI.

1.10. 3akonbl TemnoBoro u3nydeHus: 3akoH [lmanka, Buna, Credana-boneimana, JlamOepra,
Kupxroda.

1.11. TennooOMeH M3Iy4eHUEM MEXIY TelaMH, pa3AeieHHbIMHM Mpo3padyHoil cpemoit. Mzmyua-
TeJbHAasl CIOCOOHOCTh TBEPBIX TEJ U METObI €€ ONpeesieHus], TEII000MEH U3Ty4YeHUEM MEX-
JIy TEJIOM M €0 000JI0YKOIA.

1.12. YrnoBbie K03 GUIMEHTHI U3TydeHus. [ eomeTpiuueckue CBOHCTBA JIyYUCTHIX IIOTOKOB.

1.13. JIyaucTelii TeII000MEH B TPOU3BOJILHOM 3aMKHYTOM crucTeMe. TermmooOMeH U3IIydeHHEM B
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MOMJIOLIAOLIEN CpEE.

1.14. OcobenHoctu u3IydeHUs razoB W mapoB. 3akoH byrepa. Onrtuyeckas TOJIIMHA CIOS.
Crnoxublil TeruioodMeH. Kpurepun paanaimoHHOro mo1o0usl.

1.15. OcHOBHBIC MOHSATHS TEIJIO- U MAacCOOOMEHa JBYXKOMIIOHEHTHBIX Cpea, BUABI nuddy3uu,
3akoH ®Duka. Jluddepennuansapie ypaBHEHUS TEIUIO- U MaccooOMeHa. Teruio- u MmaccooTaaya.
1.16. Temno- u MaccooOMeH MpH KOHJICHCALIUU Mapa M3 MMapora3oBOil cMecu; MpHU HCHapeHUU
KHUJIKOCTH B MApOTa30ByI0 cpeay. Temno u MaccooOMeH Npu XMMHUYECKUX MpBeparienusx. [pe-
oOpasoBaHHbIN 3aKk0H HeloTOHa-PrxMaHa.

1.17. Pacder TerIoOOMEHHBIX amnmapaToB ¢ OAHO(MA3HBIM TeruioHOcuTeneM. OnpeeeHne TeM-
MepaTypHOro Harmopa u KodpuuueHTa Tersonepeiadm.

2 | maGopaTopHblie padoTsl 4 WT. M0 4 yaca:

2.1. Onpenenenue ko3¢ dUIMEHTA TEIIOOTAAYN TPU BBIHYKICHHOM JIBFDKCHUU TETUIOHOCUTEIIS
B TpyOax.
2.2. TerooTnava npu KUTICHUHN BOJIBI.

2.3. OnpezeneHue yrioBeIX KO3QPUIMEHTOB U3TyYEHHUS SKPAHHBIX TOBEPXHOCTEH.
2.4, YncneHHBII pacyeT TeII000MEeHa N3ITydeHHUEM B TIOTJIONIAOIICH Cpeie.

3 npakTuyeckue 3ansaTus 17 mr. mo 2 yaca:

3.1. TemmooTtnava npu CBOOOJHON KOHBEKIIHH.

3.2. Tennootaya Npy BHELIHEM ITPOAOIBHOM OOTEKaHUH MIACTUHBI.

3.3. TerutooTava nMpu JABMXKEHUU TIOTOKA BHYTPH TPYO.

3.4. TennmooT1aua Npyu NONEPEYHOM 00TEKaHUU TPYO .

3.5. TermmooTtava mpy KOHISHCAIIMU HEMOIBUYKHOTO Tapa.

3.6. TerooTiauya npu KOHJASHCALMYU JIBUXKYILETOCs Tapa.

3.7. TerooTnavya Mpu KOHICHCAIUH ITapa Ha ITyYKax Tpyo.

3.8. TennooTaua Npu KUNEHUHN KUIKOCTU B OOJIBIIOM 0OBEME.

3.9. TertooTiavya Mpu KUTICHUH KUAKOCTH B TPyOax.

3.10. Teri000MeH U3Ty4eHUEM MEXKy TBEPJBIMU TeJlaMH, Pa3/IeIeHHBIMUA IPO3payHOii cpe1oii.
3.11. TerutooOMeH U3ITYYEHUEM MIPH HATMYHH SKPAHHBIX TIOBEPXHOCTEH.

3.12. JlyuncTo-KOHBEKTUBHBIN TEIII000MEH.

3.13. I'padoananuTHYECKUI METO/I pacyeTa CIOKHOTO JTYYHCTO-KOHBEKTHBHOTO TEIJIOOOMEHaA.
3.14. Ter1000MeH U3Ty4E€HUEM B MOTIIOIIAOLICH Cpeie.

3.15. Pacuer mporieccoB MaccooOMeHa.

3.16. TerutoBo# pacyeT TeMI000MEHHHKOB.

3.17. T'mppaBnuvecknuii pacyeT TerI000MEHHUKOB.

4 | kypcoBas pabora:
Pacuer npomeccoB KOHBEKTHBHOTO TETUIOOOMEHA

5 | camocTosiTe1bHAs paGoTa CTY/IEHTOB:

1. [Inénounas u xanenpHas koHaeHcanus. Teopust Hyccenbra. IlonpaBounbie KO3QPUIIUEHTHI K
teopun Hyccenbra no JI.A. JIaGyHII0BY (Ha BOJHOBOE T€YEHHE U MEPEMEHHOCTh (PU3NUECKUX
CBOMCTB KOHJIeHcaTa). TypOyneHTHOe TeueHue TUIEHKNA KOHJeHcaTa — pacuéT ko3 duimeHTa
terootAaun (popmyna Jlabyniosa). Kputnueckue TerioBsle Harpy3ku npu KumneHuu. Teo-
pPETUYECKHE OCHOBBI COBPEMEHHBIX 30HAJIBHBIX METOJIOB pacyéra TemI000MeHa U3JIyUYCHHEM.

9



Hanpasnenue noocomosxu 13.03.01 « Tennosnepeemuxa u meniomexnuxa

Ipoghunv «Inepeoobecneuenue npeonpusmuiiy
PII)] B1.B.12 «Tennomaccoobmeny

CMOJIEHCKUA
DUITNATT
11}
N & =2
vn_

HapOX(HHKOCTHOﬁ CMECH.

4. BbIOTHEHHE KypCOBOM paboTHI.

3akon byrepa. OmpeneneHue MOTIoOMIATENbHON CHOCOOHOCTH M CTENEHUW YEPHOTHI CPEIbl
(mpoxykToB cropanus). DhdeKTuBHAS AIUHA JTyda. AHAJIOTHS MPOILECCOB MAacCO-U TEII000-
MeHa. Macco- u TerI000MeH MpH KOHJICHCAINH Napa U3 Mapora3zoBoi cMech. PexxuM TeueHus

2. TloaroroBka K BEITIOJHEHHIO M 3aIIUTE JIAOOPATOPHBIX PadoOT
3. TloaroToBka K MpakTUYECKUM 3aHATHIM (M3y4YCHUE TEOPETHUECKOTO MaTepralia Imo TeMe)

Texkymuii KOHTPOJIb:

1. TectupoBaHue IO OCHOBHBIM Pa3JesiaM JUCLUIUIMHBIL.
2. YCTHBIN OMPOC y TIOCKU Ha MPAKTUICCKUX 3aHATHIX
3. 3amuTa 1a6OpaTOpPHBIX padoT.

4. 3ammTa KypcoBOi pabOTHI.

5. OBPA3OBATEJIBHBIE TEXHOJIOI'MA

Tabnuia - O6pazoBaTenbHbIE TEXHOJIOTUH, UCIIOIb3YEMBbIE NIPU pPeaTU3alUU pa3InYHbIX BUI0B yUEOHOH

3aHATHH [0 JUCIUAILINHE

Ne | Bunsl yueOHBIX 3aHATHIA OO0pa3oBarenbHble TEXHOJIOTUN

n/n

1 Jlexunn WnTepakTuBHas Jekuus (JIEKIUI-BU3yaanu3alus)
WNuauBuayalbHbBIE U IPYIIIOBBIE KOHCYJIBTALUHU 10
JTUCIUIUINHE

2 [TpakTrdeckue 3aHATHS TexHosorust 00yueHHs! Ha OCHOBE pPeLIeHUs 3a1a4 U

BBIIIOJIHEHUS YITPAKHEHUN

3 JlaGopaTtopHnast pabota TexHomoTHsI BRIMOTHEHUS JTa00OPATOPHBIX 3a/1aHUI B
MaJIoif rpymre (B Opuraze).

TexHonorust mpo01eMHOro o0yueHus: Ha OCHOBE aHa-
JM3a pe3yabTaToB JabopaTOpHON pabOThl: MHAWBUIY-
aJbHBIN OIpoc, codeceioBaHue B Malloil rpynme (Opu-

raue).

Homyck x nabopaTopHoit paboTe

4 | Koncynpranuu 1o kypcoBoil | MHAMBHya bHBIE U TPYIIIOBBIE KOHCYIbTAIUN

pabore

5 CamocTtosTenpHas paboTta HubopManinoHHO-KOMMYHHUKAIIHOHHBIE
ctyneHnToB (BHeayauTopHas) | (moctyn k DUOC dummmana, k 9bC dunuana, qocTym K
WH(OPMAIIMOHHO-METOJUYECKUM MaTepuanaMm o JWC-

LUIUIUHE)

TCXHOJIOT'NH

6 Koutpoib (mpomexxkyTounast | Dk3ameH (4,5 ceMecTp) - TEXHOJIOTUsl MMCbMEHHOTO

aTTecTalus: SK3aMeH) KOHTPOJISL.
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6. OUEHOYHBIE MATEPHAIBI LIS TEKYLIETO KOHTPOJISA U
MPOMEKYTOYHOM ATTECTALIUM — JIJISI OLEHKU KAUECTBA OCBOEHMSI
JTUCHUIINHBI

K HpOMe)ICYTOqHOﬁ arTeCTallu CTYACHTOB 110 JUCHUIINIMHC MOT'YT IIPUBJICKATHCA IMPECACTABUTCIIN

paboToaaTeeid, MpenoaaBaTeNy MOCISAYIOMUX AUCITUIUINH, 3aBEAyIOIIHe Kadeapamu.

OLIGHKa Kady€CTBa OCBOCHHA JUCHMIIIIMHBI BKIIIOYACT KakK TeKyIJ_[I/Iﬁ KOHTPOJIb YCIICBACMOCTH, TaK

U IIPOMCIKYTOUYHYIO aTTCCTAIHIO.

MaTepI/IaJ'ILI TEKYLIETO KOHTPOJIAA YCIICBAECMOCTH U HpOMe)KYTOqHOﬁ aTTeCTalluy IIPCACTABJICHBI

II0 OCHOBHBIM TEMaM JUCIUIIIINHBI.

Tema Nel : Cnoco0bl mepeHoca TeNJI0ThI.

Bormpocs! 110 hopMHPOBaHHUIO M PA3BUTHIO TEOPETUUYECKUX 3HAHUMN, TPEIYCMOTPEHHBIX KOMIIETEH-

LHSMU,

3aKpPCIVICHHBIMUA 3a JUCUMILIMHON (HpI/IMepHLIe BOIIPOCHI I10 HGKHHOHHOﬁ qaCTu U CaMOCTOA-

TEJILHOM paboTe MpH U3yYCHUH IMCIHILIHHBI):

©@ PN~ WN

10.
11

Uro u3yuaet Hayka «TemnnomaccooOMen»?

Kakue anemeHTapHbIe CrIOCOOBI IEPEHOCA TEIJIOTHI CYIIECTBYIOT?

KakoBa ¢u3udeckast CylHOCTb IepeAayy TEIUIOTHI P TEIUIOIPOBOIHOCTH?
C noMo1IIbI0 Yero oCylecTBISAETCs TEMI000MEeH NPU KOHBEKLIUU?

C moMoMNIbIO YETO OCYIIECTBISETCS JTyUYUCThIN TETI00OMEH?

Yro Takoe TemmepaTypHoe mnose?

UYro Takoe TeMnepaTypHbIil rpaueHT?

Kak 3anuceiBaercst ypaBHenue @ypoe?

Kakwne 3aBucuMocTs KO QHUIMEHTA TEIUIONPOBOAHOCTH OT TEMITEPATYPHI IJIsl Pa3THIHBIX
BELIECTB W3BECTHBI?

UYro Takoe ycioBUS OJHO3HAYHOCTH, KaK OHU TOJPA3AEISIOTCsA?

UYro Takoe HayaJbHbIE YCIOBHS, U1l KAKHUX MTPOLIECCOB OHU HEOOXOIUMBI?

Bomnpockl no npuoOpeTeHnio U pa3BUTHE NPAKTUYECKUX YMEHHH, MPEIyCMOTPEHHBIX KOMIIETEeH-
LUSMU, 3aKPEIUVICHHBIMU 32 TUCHUIUIMHON (IIpUMEPhI BOIPOCOB K MPAKTUYECKUM 3aHSITUSIM).

el oA

Pacuer TenaoBOro MOTOKa M INIOTHOCTH TETFIOBOTO TIOTOKA?

OmnpeneneHue TeMIepaTypHOro Harmopa?

Pacder ko3¢ duimenTa TemIonpoBOIHOCTH, B KAKUX SIUHHIIAX OH U3MepsieTcs?
3anummre aupdepeHnuanbHoe ypaBHEHNE TeIIONPOBOIHOCTH JUISl TPEXMEPHOTO
HECTallMOHAPHOTO TEMIEPATypHOTO IMOJISL.

TectoBble BONPOCH MO MPUOOPETEHNUIO U PA3BUTHE TEOPETUYECKUX 3HAHMM M MPAKTUYECKUX yMe-
HUH, MPEAYCMOTPEHHBIX KOMIETEHIIMSAMU, 3aKPEIUICHHBIMU 33 JTUCHUIUIMHON (TIPEMEpPBhI TECTOBBIX BO-
MIPOCOB).

1.

[lepenava TemaOThHI MpU HEMOCPEACTBEHHOM CONPUKOCHOBEHHMH TE€J HJIM BHYTPU TBEPAOTO Tela,

OGyCHOBHeHHaH TCIIJIOBBIM JIBHUKCHUCM MUKPOYACTHILI, HA3BIBACTCA:

a) TeIIOOTAaueH;

11
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0) TemIoNnpPOBOAHOCTHIO;
B) TeIulonepeaayei;
I) TEMIEpaTypOIpPOBOJAHOCTHIO;
1) TEemIoMaccOOOMEHOM.
2. CymiecTByIOT cneayromue GU3nIecKu JIEMEHTapHbIe CIOCOOBI Mepead TeIIOTHI:
a) KOHBEKIIMs, Terionepeaaya, IyqucThli TeII000MeH;
0) TemIONpPOBOIHOCTb, KOHBEKTUBHBIN TEINIOOOMEH, N3JIyUEHUE;
B) JIyYMCTBIHA TEIJIOOOMEH, KOHBEKLUS, TEIIONPOBOAHOCTb;
I) TeII00Ta4a, KOHBEKIIHS, JIYYUCTHII TEIIOOOMEH.
3. TemneparypHoe 1nose - 31o:
a) KOJIMYECTBO TEIUIOTHI, IEpEIaBaeMoe B €IMHUILY BPEMEHH Yepe3 €AUHUIYy TOBEPXHOCTH;
0) reoMeTpUYeCcKoe MECTO TOUEK, UMEIOLINX B IaHHBI MOMEHT BPEMEHH OJMHAKOBYIO TEMIIE-
partypy;
B) COBOKYITHOCTb 3HAUE€HUI TeMIepaTyp BO BCEX TOUKAX PacCMAaTPUBAEMOTO TeJla B JTaHHBIN
MOMEHT BPEMEHHU;
I') TEIJIOBas YHEPIUs, IepeiaBaeMast OT OJIHOTO TeJla K APYroMy B T€UEHUE KaKOr0-TO BPEMEHHU.
4, N3otepMuyeckue MOBEPXHOCTH:
a) He [epeceKaroTcs;
0) mepecekarTCs;
B) COBHAJAIOT OJHA C IPYIOM;
I') 3aMBIKAIOTCS Ha ceOs.
S. JIByMepHO€E HecTallMOHAapHOE TeMIIEPAaTYPHOE 110JI€ MOXKHO MPEACTaBUTh B BUJIE CIEAYIOLIEH
MaTeMaTHYECKOW 3aBUCHMOCTHU:

a) t=f(x,y,z m);

0) t=1(xy,2);
B) t=1(y,z,m),
r) t=f(x,y,m),
n) t=Af(x,y);
e) t=f(x,z, m).
6. 3aBI/ICI/IMOCTB KOB(I)(I)I/ILII/ICHTB. TCHJIOHpOBO,I[HOCTI/I oT TeMnepaTprI ABJIACTCA JIPIHefIHofIZ

a) JUIsl TETJIOU3OJISILIMOHHBIX MaTepUaoB;
0) IS METAJLJIOB;
B) IS Ta30B;
T) IS KUIKOCTEH.
7. TemmnepaTypHBbIi TPAAUEHT - 3TO BEKTOP, HANPABJICHHBIN:
a) NEPIEHIUKYJIIPHO HOPMAJIU K U30TEPMUYECKON TOBEPXHOCTH B CTOPOHY YMEHBUICHUS TEM-
neparypsl;
0) mapajIeTbHO K U30TEPMHUUYECKON TTOBEPXHOCTH B CTOPOHY BO3pACTaHMsI TEMIIEPATYPHI;
B) I10 HOpPMaJIH K U30TEPMHUYECKON TOBEPXHOCTH B CTOPOHY BO3paCTaHUs TEMIIEPATYphl;
I') O HOPMAJH K U30TEPMHUYECKOM MOBEPXHOCTH B CTOPOHY YOBIBAaHUS TeMIEpaTyphbl.

Tema Ne2 : Temnonepenaua.

Bomnpocsl o popMUpOBaHUIO U PA3BUTUIO TEOPETHUYECKUX 3HAHUH, MPETYCMOTPEHHBIX KOMIIETECH-
LUSMH, 3aKPEIJIEHHBIMU 32 TUCUUIUIMHON (IIpUMEpHBIE BOMPOCHI MO JEKIWOHHONW YacTH U CaMOCTOS-
TENLHON paboTe MpH U3yYeHUH AUCHHILIHHBI):

1. Yro Takoe CIOXHBIH TEMIOOOMEH?
2. Yro HaspiBaeTcs Teronepenadeii? [puBeaure npuMepsl TEMLIONEPEIAYH.
3. Uro Ha3bIBacTCs MOJIHBIM TEPMHUYECKUM COMPOTHBIICHHEM, U U3 KaKHX BEJIMYHUH OHO
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CKJIa/IbIBAEeTCs?

Omnwucate npoluecc nepejadn TemIOThl Yepe3 CTEHKY.

Kak Ha nmpakTHKe y4uThIBACTCS JTYyYHCTHIA TETIOOOMEH MpH TEIIonepeaaye U TeriooTnaqe?
BriBenuTe OCHOBHOE YpaBHEHHE TEILIONEPEIaYH Il OAHOCIONHON IIJIOCKOM CTEHKHU.
UYro HazbiBaeTcs K03 duuuenTom remnonepenayn?

Uto Ha3pIBaeTCA KPUTUUECKUM TMAMETPOM U30JIALUHU, U KaK OH ONpeensercs?
Kakue TpeOyroTcst ycioBusi, YTOObI H30JISILIMs yMEHbILAIa HOTEPU TETIIOThI?
10 B kakux cimydasix ¥ 3a C4ET 4ero MOXXHO HHTEHCH(PHUIIMPOBATH TEIUIonepenavy?
11. B kakux ciy4asx MPUMEHSIOT PEOPUCTHIC CTCHKH?
12. Ternonepenaya u kKo3(hGUIMEHT TEIUIONEpPeavn Yepe3 peOPHUCTYIO CTCHKY.
13. Kaxkoe cymectByet 06Iiee paBuiIo IJIsi HHTEHCH(PHUKAIIMK TEILIONEpeaaum?

©ooN A

Bonpocel no npuobpeTeHnio U pa3BUTHE MPAKTUUECKUX YMEHUH, IMPETyCMOTPEHHBIX KOMIIETEH-
LUSIMH, 3aKPEIUICHHBIMH 3a JUCLUIUIMHOM (TpUMEpBI BOIIPOCOB K MPAKTHUECKUM 3aHATHUSM).

1. Pacyer mepemaud TEIUIOTHI Yepe3 MHOTOCIOWHYIO IUIOCKYKO CTEHKY M KO3(h(HIUEHTa
TEIJIONepe1auu JJisl Hee.
2. Ompezesnenne TeEMIIEPATYPhI IIOBEPXHOCTEM IIIOCKON CTEHKH.
3. Pacuer nepesauu TEMIOTH Ye€Pe3 OAHOCIOWHYIO UIMHIPUYECKYIO CTEHKY.
4. Pacuer nuHEWHOro Kod((HUIMEHTA TEIUIONEPeaaYnd dYepe3 OIHOCIOWHYIO IHIMHAPUICCKYIO
CTEHKY.
5. Pacuer MMOJHOrO TEPMHYECKOTO CONPOTHUBJIEHHS UYePe3 MHOTOCIONHYIO IMIHHIPUIECKYIO
CTEHKY.
6. Pacyer TeroBoro moTroka H KO3(D(QHUIMEHTa TEIUIONEpeaayd Yepe3 MHOTOCIONHYIO
HWIAHAPUYECKYIO CTCHKY.
7. Omnpepernenue TeMIepaTyp BHYTpEHHEH ¥ HAPYXHOM MOBEPXHOCTEH HUIMHAPHUSCKON CTCHKH.

TectoBble BOIPOCHI O MPHOOPETCHHUIO U PA3BUTHE TEOPETUUSCKUX 3HAHUI U MPAKTHYECKUX yMe-
HUM, TIPEIYCMOTPEHHBIX KOMITETCHIMSMHE, 3aKPETUICHHBIMH 3a JUCIUILTMHON (TIPUMEPHI TECTOBBIX BO-
POCOB).

1. Temusonepenaya - 3TO CIOXKHBIM BUJ] TETUIOOOMEHA, IPU KOTOPOM TEIIOTA MepelaeTCs:
a) OT OJIHOM MOJBUKHOM Topsiueit cpesipl K Ipyroi MOJABHKHOM XOJIOHOM cpesie uepe3 TBEPAYIO
CTEHKY;
0) OT OJJHOM XOJIOAHOM MOBEPXHOCTU TBEPJOTO TeJa K IPYroi ropsyeil moBEpXHOCTU 3TOTO Te-
na;
B) OT OJIHOM JBIKYILEHCS TOpsiueit Cpe/ibl K XOJI0IHOM MOBEPXHOCTH TBEPAOIO TENa;
I') OT ropsiueil HOBEPXHOCTH TBEPJIOTO TeJa K XOJIOAHOM JBIKYIIEHCS cpene;
) BO BCEX MPEABIAYIINX CITydasiX.
2. Koadpduument rernonepenaun Kk M3MepsieTcs B CIASAYIOMUX €MHALAX:
a) B/’
6) Bt/(m°C);
B) Br/Mm;
r) Brt/(mMK);
1) Br/(MK);
e) Br/(m*C).
3. Jlnd BeIBOAA ypaBHEHMsI TEIUIONEPEIaul UCXOAHBIMU SIBIIAIOTCS CIEAYIOIINE YPABHEHUS:
a) TEeIJIONPOBOIHOCTH;
0) TermIooTIAYH;
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B) KpUTEPUAIbHBIE;

I) TeIIoBOro OanaHca;

J1) BCE BbILIENEPEUHCICHHBIE.

Jlunelinpiit KOG HUIMEHT TEIUIONEPEIayuH - 3TO:

a) KOJIMYECTBO TEIUIOTHI, IPOXOAIIEH Uepe3 eAUHUILY IOBEPXHOCTH CTEHKH B €UHUILY BpeMe-
HU OT TOpsSYero K XOJOAHOMY TEIUIOHOCHUTENIO MPHU Pa3HOCTH TEMIEpaTyp MEXKIy HUMH B
OJIUH Tpaayc;

0) TEIUIOBOI MOTOK, MPOXOJSAIIMI Yepe3 OJAMH KBAJpPaTHBIM METP MOBEPXHOCTU MPHU Pa3HOCTU
TEeMIIEpaTyp MEXIy ITIOBEPXHOCTBIO TENAa U OKPYKAIOLIEH CPEeI0 B OIUH I'PAyC;

B) KOJIMUECTBO TEIUIOTHI, IPOXOIALICH Yepe3 OJIMH METpP AJIMHBI TPYObl B €AMHUIY BPEMEHU OT
ropsiYero TEMJIOHOCUTENS K XOJIOAHOMY IPU Pa3HOCTH TEMIIEpATyp MEXIy HUMH B OJIMH
rpanyc,

I') KOJMYECTBO TEIJIOTHI, IPOXOJIALIEE B €AUHUIY BpEMEHU YEpe3 €UHUIY TOBEPXHOCTH.

Kputnueckuii tuameTp U30JI1UNA TPYOOIIPOBOAA 3aBUCUT OT CIEAYIOLIUX MapaMeTPOB:

a) TeMIIepaTypbl HApy>KHOW MOBEPXHOCTHU TPYOBI M €€ HAPYKHOTO JHAMETPA;

0) TONIIMHBI CTEHKH TPYOBI U KO3 (UIIUEHTA TEIIONPOBOAHOCTH TETLIOU30JIALIUN;

B) HApYXHOTO JHaMeTpa TpyObl M Kod(duimeHTa TemmooTAadn OT HAPYKHOH MOBEPXHOCTH
TpYOBI K OKpYXKalollei cpene;

r) ko3 duireHTa TeImIo0TAauu OT HAPYKHOH TOBEPXHOCTH TPYOBI K OKPYIKAIOIIEH cpene H
ko3¢ dulMeHTa TeIIONPOBOJHOCTH TEIION30JIALINH.

Jiist 5ppexTrBHOI pabOTHI TEIUIOBON U3OJISIIUH HEOOXO0AUMO, YTOOBI KPUTHIECKUH THaMETP:

a) OBLI MEHbIIIE HAPYKHOTO AUaMETpa U30JISAIUH;

0) OBUI MEHBIIIE BHEIIHETO JHAMETPa OrOJICHHOTO TPyOOIIPOBO/a;

B) ObL1 OoOJIbIlIE BHYTPEHHETO TMaMeTpa TpyOomnpoBo/a;

r) ObuI OOJIbIIIE BHEIIHETO TMaMeTpa OTOJICHHOTO TPyOOIpoBoIa.

Koadduunentom opedpenust TpyOosl Ha3bIBa€TCsI OTHOIIECHUE:

a) TUIOIIAIH TJIAJIKOU MOBEPXHOCTU TPYOBI K TUIOMIAAN OPEOPEHHON TOBEPXHOCTH;

6) miomaau opeOpeHHON MOBEPXHOCTH TPYOB! K IUIOIIAAH IIaAKONW OBEPXHOCTH;

B) IUIONIAIN KaXXJIOT0 pedpa K IUIOMIAIN TJIaJKON MOBEPXHOCTH;

I') CyMMBI IUIOIIaIel TOBEPXHOCTEH Bcex pedep K MOl opeOpeHHON TOBEPXHOCTH.

Jlns nHTeHCUpUKaLKU Ipolecca TeIUIoNepe1au OCYIECTBIISIOT CASAYIONNE MEPOIPUSITHSL:

a) YBEIMYMBAIOT TEMIIEPATypPHBIN HAMOP MEXIY TEIIIOHOCUTEISIMHY;

0) NpPUMEHSIOT TPYObI C OpeOpeHHEM;

B) YBEJMYMBAIOT TOJIIMHY TEIJIOBON M30JISLINN;

I) MPUMEHSIOT MaTepHalibl ¢ BRICOKMMH KO3((PpUIIEHTaMU TETJIONPOBOIHOCTH;

J) YMEHBIIAI0T MAaKCUMAaJIbHOE TEPMHUECKOE COITPOTHUBIICHUE;

€) BCe BbIILIENEPEUNCICHHbIE MEPOTIPUSATHSI.

Tema Ne3 : Teny1onpoBoIHOCTH NPH CTAIMOHAPHOM M HECTAIIMOHAPHOM PEKHMAX.

Bompocsl mo ¢opMupoBaHNUIO U Pa3BUTHIO TEOPETUUYECKUX 3HAHUH, MPEAYCMOTPEHHBIX KOMIIETEH-

LUSAMH, 3aKPEIJICHHBIMU 3a AMCUUIUIMHOW (TPUMEpHbIE BOMPOCH! MO JICKIIMOHHOW YacTH M CaMOCTOS-
TENILHON paboTe MpH U3yYCHUH AUCIHUILIHHBI):

1.
2.

o s w

ITo xakOMy 3aKOHY U3MEHSETCSA TEMIIEpaTypa B OJHOCIONHOM MIIOCKON CTEHKE?
OT KakMX BEJIMYUH 3aBUCUT TEIJIOBON NOTOK, NIEpEAaBacMblii TEIIONPOBOJIHOCTBIO YEPE3

OJIHOCJIOMHYIO TUIOCKYIO CTEHKY?

OOBSICHUTE TIOHITHE «TEPMUYECKOE COTIPOTUBIICHUE CTCHKI.
KakoB 3aK0H U3MEHEHMSI TEMIIEPATYPHI B OJHOCIOWHON LWIMHAPUYECKON CTEHKE?
OT Kakux BEJIMYUH 3aBUCUT TETUIONPOBOTHOCTD OJHOCIONHON UIMHIPUIECKON CTEHKHU?
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6. Kak omnpenenstorcs TemnepaTypbl MEX1y CIIOSIMU B MHOT'OCJIOWHOMN LIMJIMHAPUYECKON cTeHKe?

7. OOBpsicHUTE 001IKE 3aKOHOMEPHOCTH HECTALIMOHAPHBIX IPOLIECCOB.

8. Kakue kpurepun nogodus u 6e3pa3MepHble BEIUUUHBI BXOJSAT B ypaBHEHUE TEMIIEPATYPHOIO
I10JIs ITPY HECTALIMOHAPHOM peXUME?

0. UYro xapakrepusyrot kpurepuu bruo u @ypoe?

Bomnpockl o npuoOpeTeHno U pa3BUTHE NMPAKTHUECKUX YMEHUH, MPEeIyCMOTPEHHBIX KOMIIETEH-
LUSMH, 3aKPEIUICHHBIMH 3a JUCLUIUIMHON (IpHUMEpBI BOIIPOCOB K MPAKTHUYECKUM 3aHATHIM).

1. Omnpenenenne TeMrepaTypbl MKy CI0SIMU B MHOTOCJIOMHOM IJIOCKOHM CTEHKE?

2. OmpeneneHne TeMIepaTypbl MeX1y CJIOSIMHU B MHOTOCIOWHOM IMJIMHAPUIECKOHN CTeHKE?

3. Pacuer TemneparypHoOro nojsi B 606CKOHEYHOM IIACTUHE MPU HECTAIIMOHAPHOMN
TEIIONPOBOAHOCTH

4. Pacuer TeMIepaTypHOro mois B 0€CKOHEUHOW HMIMH]IPE MPH HECTAMOHAPHOM
TEIIONPOBOAHOCTH

5. Pacder TemnepaTypHOTro Mojs B TellaX KOHEYHBIX Pa3MEPOB.

TecToBble BOIPOCH MO TPHOOPETEHHIO U Pa3BUTHE TEOPETUUECKUX 3HAHUM W MPAKTHYECKUX yMe-
HUM, TPEAYCMOTPEHHBIX KOMIIETEHIIMAMH, 3aKPEIUICHHBIMA 33 JTUCHUIUIMHON (IIPUMEpPBI TECTOBBIX BO-
IIPOCOB).

1. Ecnu TemnepaTypHOE 10Jie B TBEPIOi CTEHKE U3MEHSIETCS BO BPEMEHHU, TO MPOLIECC TEeTLIONPO-
BOJHOCTH OyJIET:
a) CTalMOHAPHBIM;
0) TMOCTOSHHBIM;
B) HECTaOWJIbHBIM;
I) HECTallMOHAPHBIM.

2. Tlpu mpoXOXKIEHHH TEIJIOBOTO MOTOKA 4Yepe3 OJHOCIOWHYIO TUIOCKYIO CTEHKY C TOCTOSHHBIM

KO3 PHUIIMEHTOM TEIJIONPOBOIHOCTH B YCIOBUAX CTAIMOHAPHOTO TEMJIOBOTO peXKUMa U3MEHEHHUE TeMIle-
patyphl B CTEHKE OyJIeT MTPOUCXOIUTh:

a) TI0 OKCTIOHEHTE;

0) 1o runepOoue;

B) M0 Jorapu(pMUIECKON KpUBOH;

r) IO NPsIMOH JIMHMY;

) 10 mapabore.

3. TepMmuyeckoe cONpOTHUBICHHUE TUIOCKON CTEHKH MPEACTaBIIET COOOM:
a) KOJHMYECTBO TEIUIOTHI, BHIETSIEMON B €JMHUIIE 00beMa B €IMHUILY BPEMEHH;
0) mageHue TeMrepaTypsl IpU MPOXOXKICHUN Yepe3 CTEHKY YIEIbHOT0 TEIJIOBOrO MOTOKA, paB-
HOTO €TMHUIIE;
B) KOJIMYECTBO TEIJIOTHI, IPOXOJIAIIEE B €IMHUILY BPEMEHH Yepe3 eTMHUILY ITOBEPXHOCTH CTEH-
KU,
I') Pa3HOCTb TEMIIEPATyp MEKIY Hapy>KHOU U BHYTPEHHEW MOBEPXHOCTSAMHU CTEHKH.

4. Jlngs  MaTeMaTHYecKOro  OMHMCAaHUS  HECTAllMOHapHOTO  Mpolecca  TEMJIONPOBOJIHOCTH
nuddepeHnaIbHOe ypaBHEHHE HEOOXOJUMO JOMOJHUTH YCIOBHSIMH OJIHO3HAYHOCTH, B TOM YHCIE
TPAaHUYHBIMHU YCIIOBUSIMH:

a) Ipona;
0) Il pona;
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B) |ll pona;
r) IV pona;

5. [Ipy HecTammoOHApHBIX TpoLECCaX TEIIONPOBOAHOCTH Hambojee OBICTpO TeMmeparypa
M3MEHSIETCS:
a) Ha IIOBEPXHOCTH TeJa;
0) B LEHTPAIBLHON IVIOCKOCTH TENA;
B) OJIMHAKOBO HAa MOBEPXHOCTHU M B IIEHTPAILHOH IJIOCKOCTH Tela;
F) B IPOU3BOJIBHBIX TOYKAX.

Tema Ne4 : KoHBEKTHBHBIH TEJIOO0OMEH.
Bompocer mo GpopMupoBaHUIO M Pa3BUTHIO TEOPETUYCCKUX 3HAHHMA, MPETYCMOTPEHHBIX KOMIICTCH-

UMM, 3aKPEIJICHHbIMU 32 AMCLUUIUIMHON (TIPUMEpHbIE BOMPOCH! MO JICKIIMOHHONW YacTU M CaMOCTOS-
TEJILHOM paboTe MpH U3yYCHUH IMCIHUILIHHBI):

=

Uro Ha3pIBaeTCs KOHBEKTUBHBIM TETNIOOOMEHOM?

Yro Ttakoe TerioHocuTenb? Kakue TenIoHOCUTEeNN NCIONb3YIOTCS B TEXHUKE IS IIPOLIECCOB
TEIIOMaccooOMeHa?

Ha3zoBure 1Ba Bua KOHBEKIUH.

Kakwne ¢pusndeckne CBOWCTBA TEIUIOHOCUTENICH BIHSIOT HA TEIUIO00OMEH?
I'uapoarHamMuuecKuil U TEMJIOBOM MOTpaHUYHbIE CIOU, UX OCOOCHHOCTH U (PU3UUECKUI CMBICIT.
Yo Ha3bIBAIOT TEIUIOOTAAYEH?

KakoB ¢uznueckuii CMbICT M €JMHULIBI H3MEpeHus K03 (HUIMeHTa TerI00T1aun?
OyHKIMEH KaKUX BETMYUH SBISAETCS KOAPOUIMESHT TeII00Tauu?

Yro Takoe TeopHs 1o00us U I 4Yero OHa NpeHa3HayeHa?

0. Yro Takoe kputepuit mogoous?

1. Yemy paBeH kputepuii PeiiHombaca, ¥ 4TO OH XapakTepusyer?

12. Yemy paBen kpurepuii HyccenbTa, u 4TO OH XapakTepuzyer?

13. Yemy paBen kpurepuit Ilpanamns, u 4to oH xapakrepuzyer?

14. Yemy paBen kputepuii 'pacroda, 1 yTo OH XapakTepusyer?

15. Yemy paBen kpurepuit Ilexie, 1 4To OH Xapakrepusyer?

16. Yemy paBen kpurepuii ®ypbe, 1 4TO OH XapaKTepu3yer?

N

RR©O©ooN O~ W

Bonpocel no nprobpeTeHunio U pa3BUTHE MPAKTUUYECKUX YMEHUMH, IMPEeIyCMOTPEHHBIX KOMIIETEH-
LUSMH, 3aKPEIUICHHBIMH 32 JUCHUIUITMHON (TIpUMEPHI BOIIPOCOB K MPAKTHYECKUM 3aHITHSIM).

Pacuer ko3¢ punmenta TennooTnaun npu cBOOOTHON KOHBEKIIUH.

PacueT koa¢dumpienTa TeIUI00TIaYN TIPH IBMYKEHUH SKUJIKOCTH BJIOJTb IJIACTHUHBI.

Pacuer ko3¢ punmenTa Tena00TIAUN NP ABUKEHUU KUIKOCTH BHYTPHU TPYO.

Pacuer xosddunmenra temmooTnaum TSI OJMHOYHOW TPYOBI TPH TIOMEPEYHOM JBIDKECHHUH
KUAKOCTH?

Pacuer koaddunrenTa TeMI00TAAYN IS MYYKOB TPYO MPH MONEPEYHOM JBUKEHUH KUIAKOCTH.
6. Pacuer cpennero koaduimenTa TermIooTIauu s mydka Tpyo.

el N

o

TecToBBIE BOIIPOCHI 1O MPHOOPETEHHIO U Pa3BUTHE TEOPETHUYECKUX 3HAHWH U MPAKTHYECKUX yMe-
HI/II\/'I, NpeaAyCMOTPCHHBIX KOMIICTCHIUAMU, 3aKPCIIJICHHBIMUA 3a ,Z[I/ICHI/IHJ'IHHOf/i (HpI/IMepI)I TECTOBBIX BO-
MIPOCOB).

1. KoHBEKTHBHBIN TEIJIOOOMEH - 3TO CIOXKHBIN BHUJ TEIJIOOOMEHA, TPU KOTOPOM COBMECTHO IpO-
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TEKaIOT MPOLIECCHI:
a) TermtooOMeHa U MaccooOMeHa;
0) KOHBEKILHHU U TEIJIOOTAauu;
B) TEIUIONPOBOJHOCTU U KOHBEKIIUU;
r) TeIionepeaayu u KOHBEKIINH.

2. B kauecTBe TEIIOHOCUTENCH B IMpOIeccax TEMIOMacCOOOMEHA HCIIOIB3YIOTCS CISAYIOIINE Be-
[eCTBa:
a) BOJIa U BOJSHOM map;
0) BO3AYX M NMPOIYKTHI CTOPAHUS TOILINBA;
B) MHUHEpaJIbHBIC Maclia U OPTaHUYECKUE KUIKOCTH;
I) PTYTh M paciljIaBlICHHbIC METAILIbI;
1) BCE BBINICTICPCUNCICHHBIC BAPUAHTHI.

3. ToHKu CIIOH KUIKOCTH BOJIM3H MOBEPXHOCTH TeJIa, B KOTOPOM IIPOUCXOTUT U3MEHEHUE CKOPO-
CTH JKUJKOCTU OT 3HAYEHUSI CKOPOCTH HEBO3MYILIEHHOI'O MTOTOKA BJIaJiM OT CTEHKH JI0 HYJISI, HEOCPEICT-
BEHHO Ha CTEHKE, Ha3bIBACTCS:
a) TEIUIOBBIM MOTPAHUYHBIM CIIOEM;
0) TUAPOIMHAMUYECKUM IMOTPAHUYHBIM CIOEM;
B) JIaMHUHApHBIM MOJICIOEM TYpPOYJIEHTHOTO MOTPAHUYHOTO CIIOS;
r) TypOYJEHTHBIM MOJCIOEM JJAMUHAPHOTO IIOTPAHUYHOIO CIIOS.

4. B ypaBHeHuu temnootaauu HeroroHa-PuxmaHa yJenbHbIN TEMIOBOW MOTOK paBeH MpPOU3BE/e-
HUIO K03 PuIMeHTa TermIo0TJauu Ha pa3HOCTh TeMIeparyp:
a) Hapy>KHOM ¥ BHYTPEHHEW MOBEPXHOCTEN CTEHKH;
0) TopsYero M XOJIOAHOTO TEINIOHOCUTENEH;
B) IOBEPXHOCTHU TBEPJIOTO TeJa U TEKYIIEH KHUIAKOCTH;
I') BHYTpPEHHEH U Hapy>KHOW OBEPXHOCTEH CTEHKHU;
1) TEKYIIEeH KUJAKOCTH U TIOBEPXHOCTH TBEPAOIO TeNa.

5. B obmem cinydae 3HaUeHHE KO3(PGUIIMEHTA TETIIOOTIAYH 3aBUCUT OT CJICIYIONINX BETUYHH:
a) XapakTepa TeYeHHs U CKOPOCTH JIBHKEHUS KHUJIKOCTH;
0) koa(pdurmenTa TEMIOMPOBOTHOCTH U KO PHUITMEHTAa KHHEMAaTUUECKON BSI3KOCTH;
B) (OpMBI U pa3MepoB Tea;
T') IJIOTHOCTH XHUJIKOCTH U €€ YIeTbHOU TETUIOEMKOCTH;
1) BCEX BBILIETIEPEUNCICHHBIX BETHUMH.

6. Kputepuii monodus I'pacroda xapakrepusyer:
a) PeKUM JBWKCHHUS KUIKOCTH;
0) TerI000MeH Ha TPaHUIIe KHUJIKOCTh-CTCHKA,;
B) COOTHOIIIEHUE MEKY TEIUIOMPOBOAHOCTHIO U KOHBEKIIUEH;
') HECTAI[MOHAPHOCTH MPOIIECCOB;
1) pu3HUECKre CBOMCTBA )KUIKOCTH;
€) CBOOOJIHYIO KOHBEKIIHIO.

7. Tlepas Teopema noo6us (teopema HproToHA) ri1acur:
a) Jr00asi 3aBHCUMOCTh MEXTy TIEPEMEHHBIMH, XapaKTePU3YIONIMMH KaKkoe- JTHO0O0 SBICHUE, MO-
XKeT OBITh MPEJICTaBlICHA B BUJIE 3aBHCUMOCTH MEXKIY KPUTEPUSMHU ITOA00US;
0) mogo0HbBIE MEX Ty COOOM SBICHUS UMEIOT YHCICHHO OAMHAKOBBIE KPUTEPHH MOI00US;
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B) MOJOOHBI TE€ SIBJICHUSA, YCIOBHS OJHO3HAYHOCTH KOTOPBIX MOJOOHBI, U KPUTEPHH MOAOOHS,
COCTAaBJICHHBIE U3 YCIOBUN OJHO3HAYHOCTH YUCIIEHHO OJUHAKOBBI;

') TIPU MOJHOM HOJA00MH (PU3NYECKUX SBJICHUN BCE BETMYMHBI, XapaKTEPU3YIOIIUE JaHHBIC SIB-
JIeHUs, JNOJKHBI HAXOAUTBCSA B ONPEACICHHBIX COOTHOLICHUAX IJI CXOACTBEHHBIX TOYEK U
CXOJICTBEHHBIX MOMEHTOB BPEMEHH.

I[HSI HECTALITMOHAPHBIX NPOLUECCCOB KOHBECKTUBHOI'O TCHJI006MCHa KpUTCPUAIIbHOC YPABHCHUC
MOKeET OBITH MpEaACTaBJICHO B BUJC:

a) Nu =f (Re, Gr, Fo, Pr);

6) Nu =f (Pe, Gr, Pr, Bi);

B) Nu =f (Pe, Bi, Fo, Pr);

r) Nu=f(Re, Gr, Pe, Pr).

HpI/I JJaMUHApPHOM TCUCHHUU KUAKOCTU B pr6ax K03(1)(1)I/II_II/ICHT TCII00TAAYHU U3MCHACTCA 110 JIH-

HE KaHaJIa MIPU yCIIOBUU:

10.

a) 1/d>50;
6) I/d <50;
B) 1/d <50;
r) |/d>50.

B kpurepuanbHOM ypaBHEHUM KOHBEKTHMBHOIO TEIUIOOOMEHAa JUIsi TypOYJIEHTHOrO TE4YEHHUS

KHUIKOCTH B pr6ax, B OTJIMYUC OT YPABHCHUS IJIF JIAMUHAPHOI'O TCYCHUS, OTCYTCTBYCT:

11.

a) Kpurepuil Pelinonb/ca;
6) xputepuii [Ipannrs;
B) kputepuit Hyccenbra;
r) kpurepuit I'pacroga.

I[J'IH BO3JyXa KpUTCPUAIILHOC YPABHCHUC IIPU 1000M YaCTHOM CJIyda€ KOHBCKTHBHOT'O TCILIIO-

oOMeHa B CTallMOHAPHBIX YCIIOBUAX MOKET OBITh mpeaAcTaBJICHO B BUJIC:

a) Nu=f(Fo);
6) Nu=f(Re);
B) Nu=f(Gr);
r) Nu=f(Pr).

Tema NeS : JlyuucThiii Tenaoo0MeH.

Bompocst mo popmMupoBaHuio U pa3BUTHIO TEOPETHUECKUX 3HAHUH, MPEAYCMOTPEHHBIX KOMITETEH-

LUSAMH, 3aKPEIJICHHBIMU 3a AMCUUIUIMHOW (TPUMEpHbIE BOMPOCH! MO JICKIIMOHHOW YacTH M CaMOCTOS-
TENILHON paboTe MpH U3yYCHUH AUCIHUILIHHBI):

=

wn

©oN oA

KakoBbI 0CHOBHBIE 0COOEHHOCTH JIYYHCTOTO TETI000MeHa?

Ha xakue yacTu aeauTcs SHEpPrus Naaloliero Ha Teo MOTOKa U3y4eHus?

Kakue Tena Ha3pIBatOTCSI aOCOTIOTHO YEPHBIM, a0OCOIIOTHO O€IbIM U a0COJIFOTHO IPO3PAUYHbBIM?
JUi1st 4ero Hy>KHbI MMOHATHS a0COMIOTHBIX TeN?

B uem cymnocTh 3ak0HOB [1nanka u Buna?

KakoBo mpakTuueckoe npuMeHeHue 3akona Buna?

B uem cymocTh 3akona Credana - bonpimana?

B yem cymnocTs 3akona Kupxrodga?

3akon JlambGepTa. J{71s1 KaKuX Tesl OH IPUMEHUM?

Uro Takoe creneHb 4epHOThI? OT Kakux PakTOpoB OHA 3aBUCUT?
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10. Ha3naueHue 3KpaHOB MPH JTYIUCTOM TETNIOOOMEeHe (IPUBEIUTE IPUMEPBI).

11. Kakwue raspl 00Ja7at0T CIIOCOOHOCTBIO U3Ty4aTh?

12. B 9em 3aKiIr09ar0TCsl OCHOBHBIE OCOOCHHOCTH M3JIy4EHUS Ta30B?

Bomnpockl o npuoOpeTeHno W pa3BUTHE MPAKTHYECKUX YMEHHH, MPeIyCMOTPEHHBIX KOMITETECH-
LUSMHU, 3aKPEIUICHHBIMH 38 JUCLUIUIMHON (IpUMEpBI BOIIPOCOB K MPAKTHUYECKUM 3aHATHSM).

Onpenenenre NOBEPXHOCTHOM MIIOTHOCTH MOTOKA HHTErPATbHOIO U3TyUEHUSI.
OrnpezenieHe UHTEHCUBHOCTH U3JTYyYCHHUSI.

Pacuer nyuucroro temnooOMeHa MEXy IByMS MapaieIbHbIMU IIACTUHAMM.
Pacuer TennooOMeHa U3myyeHUEM, KOr1a OIHO TEJIO0 HaXOAUTCSl BHYTPH IPYIoro.
Pacuer nyuuctoro TerooOMeHa Al IPOU3BOJIBHO PACIIONIOKEHHBIX TE.

Pacuer nyuucroro TerioodMeHa npu HATMYUU YKPAHOB.

oakrwdE

TectoBble BONPOCH O MPUOOPETEHNUIO U PA3BUTHE TEOPETUUYECKUX 3HAHMM M MPAKTUYECKUX yMe-

HHM, TIPEIYCMOTPEHHBIX KOMIIETCHIMSAMH, 3aKPEIUICHHBIMH 32 JUCLUUILIMHON (PUMEpbl TECTOBBIX BO-
MIPOCOB).

1. TemuoBOH MOTOK, M3JIy4aeMbIii Ha BCEX JIMHAX BOJH C €IMHHIIBI IOBEPXHOCTH TeJIa MO BCEM
HAaIpaBJICHUSM, Ha3bIBACTCS:
a) MHTETPAIBbHBIM JYYHUCTHIM TIOTOKOM;
0) Wu3Iy4aTeTbHOU CIIOCOOHOCTHIO;
B) MHTEHCHBHOCTBIO M3ITyUCHUS;
I') TEIJIOBBIM U3IyYEHUEM.

2. Teno, mormomiaromniee Bce Majaroliee Ha HEro N3y4YeHHe, Ha3bIBACTCS:
a) abCcomoTHO OEIbIM;
6) aOCOJIOTHO YEPHBIM;
B) a0COJIOTHO MPO3PaYyHbIM;
I) CepbIM.

3. OTHOUIEHHE TMOBEPXHOCTHOM IUIOTHOCTU IOTOKAa COOCTBEHHOTO WHTETPAJIbHOIO H3ITy4eHUs
JaHHOTO TeJa K MOBEPXHOCTHOM IUIOTHOCTH MOTOKA HHTETPAIEHOTO U3TYYEHHUsI aDCOTIOTHO YEPHOTO Tea
IIpU TOH K€ TeMIIepaType Ha3bIBaeTCs:

a) CTENEeHbIO YEPHOTHI;

0) ko3 UIMEHTOM U3ITyUCHUS;

B) K03 (ULIHEHTOM MOTJIOLIEHHS;

I') U3JIy4aTe]bHOM cIOCOOHOCTHIO a0COMOTHO YEPHOTO TENA;
) KO3(POUIUEHTOM IPOHUIIAEMOCTH.

4. V3BecTHO, YTO C POCTOM TeMIIepaTypbl MaKCUMYM H3ITy4eHHs CMEIIAETCsl B CTOPOHY OoJiee Ko-
POTKHX BOJIH, - 3TO 3aKOH:
a) Credana-bompnmana;
6) Kupxrooa;
B) Ilnanka;
r) Buna.

8. Ilpum ycraHOBKE TpeX 3KpaHOB MEXKIY JABYMs HapaICIbHBIMU MOBEPXHOCTSAMH C OJMHAKOBOM
CTENEHbBIO YEPHOTHI (€1 = €2 = eHk) KOJTMUECTBO U31y4acMON SHEPTUHM YMEHBIIUTCS:
a) B3 pa3a;
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0) B4 paza;
B) B 6 pas;
r) B2paza;
1) BS5pas;
e) B9 pas.

N3myyaroT ¥ NOIVIOIIAIOT TEIIOBYIO SHEPTHIO:
a) BCe rasbl OIMHAKOBO;

0) IByXaTOMHBIE T'a3bl;

B) OJHOATOMHBIE ra3bl;

I) TpEXaTOMHBbIE Ira3bl;

J) MHOI'0ATOMHBIE Ta3bl.

Tema Ne6 : TerooOMeH npu ¢pa3oBbIX NMepexoaax.

Bomnpocsl o GpopMupoBaHUIO U PA3BUTHUIO TEOPETHUYECKUX 3HAHUH, MPETyCMOTPEHHBIX KOMIIETECH-
LUSMH, 3aKPEIUIEHHbIMU 32 JUCUUIUIMHON (IIpUMEpPHBIE BOIMPOCHI M0 JEKLHWOHHOM YacTH U CaMOCTOS-
TENbHOM paboTe MPU U3YYCHUH JUCLUILIMHBI):

orwdPE

© N

IIpu kakux ycIOBUSX BO3HUKAIOT IIPOLECCHI KUIIEHUS XKUIAKOCTH U KOHJEHCALUH 1apa?

I'te 0Opa3yroTCs My3bIpbKH Tapa’?

Kakoe kuneHnne Ha3pIBaeTCs MMy3bIPbKOBBIM U INIEHOYHBIM?

Kaxoif MOMEHT KUIIEHUsI Ha3bIBAETCSI KPUTHUECKUM?

Kakue ypaBHEeHUs1 peKOMEHIYIOTCS IS OnpesiesieHus Ko UIMeHTa TeIUI00Tauu pu
My3bIPbKOBOM KUIIEHUH KUIKOCTH?

Kakue paznu4aroT BUbI KOHAEHCAIUH?

[Ipu xakoMm BU€ KOHAEHCAUUN KOAP(PUIUMEHT TEIUIO0TAaYU O0bIle U oYemMy?

Ot yero 3aBUCUT KO3 (UIIMEHT TEMIO0TJauu PU KOHJEHCAH?

3anuuuTe ypaBHEHUs! TEMJIO0TAAYH JIsl BEPTUKAJIbHON U TOPU30HTAIIbHOM CTEHOK MpHU
KOHJICHCAIIUH Iapa.

10. Kak BiusieT HanpaBJIeHHE ABM)KCHUS Mapa Ha TETUIOOTaaqy?
11. Kak BamsieT Ha TEIIOOTAauy PacloiOKeHNEe TOBEPXHOCTH TPyObI MpU KOHACHCAIIUN?
12. Kak BAHSIOT MPUMECH Ta3a Ha TETUIOOTAady IPU KOHICHCAITUH?

Bonpocel no nprobpeTeHunio U pa3BUTHE MPAKTUUYECKUX YMEHUMH, IMPEeIyCMOTPEHHBIX KOMIIETEH-

HUAMH, 3aKPCIIJICHHBIMU 34 JUCLIUTLIMHOM (HpI/IMCpBI BOIIPOCOB K IMPAKTUYCCKUM SaHﬂTI/IfIM).

N =

~No Ok~

Pacuer TeruiooOMeHa nmpu KOHIEHCALIUY Tapa.

Pacuer TenmooOmMeHa npu MIEHOYHON U KarneIbHOW KOHIEHCAIIHH.

OneHka BIMSHMS CKOPOCTH Mapa, COCTOSIHUS TIOBEPXHOCTH, BIaKHOCTH U IIEPErPEBa Iapa Ha
3¢ (PEeKTUBHOCTD TEIIIOOOMEHA.

Pacuer TerooOMeHa mpy KUIIEHUH KHUJIKOCTEH.

Pacuer TeriooOMeHa npu Mmy3bpbKOBOM U IJIEHOYHOM KUIIEHHH.

Pacuér xoa¢unmenTta TermooT auu Npy my3bpbKOBOM KUIIEHUH B OOJIBIIIOM 00BEME.
Pacuer TerooTnaun npu mi€HOYHOM KUIIEHHUH.

TectoBble BONPOCH MO MPUOOPETEHNUIO U PAa3BUTHE TEOPETUYECKUX 3HAHMM M MPAKTUYECKUX yMe-
HHfI, npeaAyCMOTPCHHBIX KOMIICTCHIUAMU, 3aKPCIIJICHHBIMU 34 I[I/ICI_[I/IHJ'H/IHOI‘/JI (HpI/IMepr TCCTOBBIX BO-
MIPOCOB).
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h.

1. Ilpu kuneHuu >KUJKOCTH Ha IMOBEPXHOCTH TBEPJOro Tejla HaubOjee MHTEHCUBHBIM POCT 3Haue-
HUM Kod(ppuImenHTa TeriooTAauYM HaOI0JaeTCsl B 00J1aCTH:

a)
0)
B)
r)

€CTECTBEHHOI KOHBEKIIHNY,
KPUTHYECKOU TOUYKH;
IJIEHOYHOT'O PEXNMA;
MY3bIPHKOBOTO PEXKUMA.

2. HpI/I IUICHOYHOM KOHACHCAlHU I1apa B ClIy4dac JJaMHHapHOI'O ABMXKCHUA IIJICHKKW KOHJCHCATa TC-
IJI000MEH OCYHICCTBJIIACTCA ITyTCM:

a)
0)
B)
r)

KOHBCKIWHA U TCIIJIOIIPOBOAHOCTH,
TCIUIOMPOBOJHOCTH,
TCIIJIO0TAAa4YH,

TCILIONCpCaAaYn.

Tema Nel : MaccooOMeH.

Bomnpocsl o popMupOBaHUIO U PA3BUTHUIO TEOPETHUYECKUX 3HAHUH, MPEIyCMOTPEHHBIX KOMIIETECH-
LUSMH, 3aKPEIIEHHbIMU 32 TUCLUIUIMHON (IIpUMEpHBIE BOIMPOCH! M0 JEKUWOHHONW YacTH U CaMOCTOS-
TENbHOM paboTe MPU U3YYCHUH JUCLUILIMHBI):

oakrwdE

Uro Takoe nuddysusn?

Jaiite onpeneneHre rpaJueHTa KOHIECHTPALU Y.
Haiite onpenenenue repmoauddysuu.

Haiite onpenenenne Oaponuddysuus.

JaiiTe onpezeneHre KOHIIEHTpaluoHHo! auddy3uu.
UYro Takoe MIOTHOCTh IMOTOKA MacChl?

Bonpocel no npuobpeTeHno U pa3BUTHE MPAKTUYECKUX YMEHUH, MPETyCMOTPEHHBIX KOMIIETEH-
UMM, 3aKPEIUIEHHBIMH 32 JUCHUIUITMHON (TIpUMEpBI BOIIPOCOB K MPAKTHUYECKUM 3aHATHSM).

1. Pacuer rpagueHTa KOHIIEHTPAIIHH.
2.  Pacuer miIoTHOCTH IOTOKA MACCHI.
3. Pacuer macoorgauu.

TecToBbIie BOIIPOCHI 110 HpI/I06peTeHI/IIO " pa3sBUTUC TCOPECTUYCCKUX 3HAaHUN U IMMPAKTHUYCCKUX YMC-
HI/II71, NpeaAyCMOTPCHHBIX KOMIICTCHUOUAMU, 3aKPCIIJICHHBIMUA 3a )II/ICHI/IHJ'IHHOﬁ (HpI/IMepI)I TECTOBBIX BO-

MIPOCOB).

1. CaMOHpOHSBOHLHBIﬁ nponecCc NpOHUKHOBCHUA OJHOI'O BCHICCTBA B JPYTOC B HAIIPABJICHUH YC-
TAHOBJICHUA BHYTPH HUX PAaBHOBCCHOI'O paCrpCaciICHUA KOHHGHTpaIII/Iﬁ Ha3bIBAKOT:

a)
0)
B)
r)

IIOTOKOM MAacChl;
KOHBEKITHCH
muddysueit;
MacCOOOMEHOM.

2. TI10THOCTPB MMOTOKA MACCHI - 3TO TTOTOK MACCHhI, IPOXOSAIINN Yepe3 SAMHHILY:

a)
0)

B)

o0Bema;
JUIHHEI,
MAacCCHI;
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h.

I) IOBEPXHOCTH.

3. TInoTHOCTH MOTOKA MAcChl MPH MOJICKYISIPHOH 1 dy3un onpeaensieTcs o 3aKoHy:
a) dypse;
0) duxka;
B) Jlambepra;
r) Kupxroda;
n) Buna;
e) Ilnanxa.

4. Ecnu aBrxKyIlen CUJION nepeHoca BEIIeCTBa SBIAETCS PA3HOCTh TEMIIEpaTyp, TO MPOUCXOJIUT:
a) KOHIEHTpauuoHHas Tupdy3us;
0) Ttepmoauddysus;
B) Oaponuddysus;
r) KoOHBeKTHBHas auddysus.

5. Tlpu monekymnsapHoi nuddy3un pe3yabTHPYIOLINI MOTOK MacChl MPEACTABISET COO0H CyMMYy:
a) KOHBEKTHBHOW U MOJEKYIsIpHOU quddy3uu;
0) Tepmomuddysum u 6apoauddysum;
B) KOHIICHTPAI[MOHHOM, Tepmoanddy3uu u dapoauddys3uu;
I') KOHICHTPAIlMOHHON, KOHBEKTUBHOU 1 Oapoauddysun.

6. KoHBEKTHBHBII MaCCOOOMEH MEXIY IBIKYIIEHCS CPEIOU U KUAKOU (MIIM TBEPIOH ) MOBEPXHO-
CTBIO Ha3bIBAETCS:
a) MaccooTAauei;
6) w™monekynsapHoi nuddysueii;
B) MacCOIEPEHOCOM;
I) MOTOKOM MacChl.

7. Tlpu maccooTnaue IIOTHOCTh MOTOKA MAacChl AM(PPYHAUPYIOIIETO BEIECTBA MOYXKHO BBIPA3UTh
yepes Mpou3BeieHue KO GUIMEHTa MacCOOTIa4ul Ha Pa3HOCTh:
a) KOHILIEHTpAIHii;
0) Temmepartyp;
B) MaplHaJIbHBIX JaBJICHUI;
I) yIEIbHBIX 00BEMOB.

8. Nmeercs mu aHANOTHS MEXTy TIpoIleccaMy TeIUI000OMEeHa U MaccooOMeHa?
a) Her, He umeercs;
0) 1a, mMeeTcs, HO He BCerJia COOI01aeT s,
B) J1a, UMEETCS TOJIHAS aHAJIOTHS;
F) Ja, UMECTCA YaCTUYHAasA aHaJIOI'us.

Tema Ne§ : TemuiomacooOMeHHBbIE aNINAPATHI.
Bompocsl mo ¢opMupoBaHNUIO U PAa3BUTHIO TEOPETUUYECKUX 3HAHUH, MPEAYCMOTPEHHBIX KOMIIETEH-
[USMH, 3aKPETUICHHBIMU 32 JUCIUIUTMHON (MIPUMEpPHBIC BOMPOCHI MO JEKIMOHHOW YacTH U CaMOCTOS-

TENILHON paboTe MpH U3yYCHUH IUCIHUITIHHBI):

1. Kakue ycTpoiicTBa Ha3bIBAIOTCS TEMIOMACCOOOMEHHBIMU armapaTamu?
2. Kak knaccupuuupyroTcst TEMIOMacCOOOMEHHBIE armapaThl?
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3. Omnumure npuHIUO pPaOOTHl W MPHUBEAUTE MPUMEPHI PEKYNMEPaTHUBHBIX, PETreHEPATUBHBIX,
CMECUTEIIbHBIX TEIUIOMACCOOOMEHHBIX ~anmnapaTtoB H TEIUIOOOMEHHUKOB C BHYTPEHHHMH
HMCTOYHUKAMHU SHEPTHUH.
4. VYxaxuTe IOCTOMHCTBA M HEJAOCTATKH KOXKYXOTPYOHBIX U TUIACTHHYATHIX TEIJIOOOMEHHUKOB.
5. Ilo kakuM cxemaM OCYHIECTBIISICTCS JBM)KCHHUE TEIUIOHOCUTENICH B TEIJIOMAacCOOOMEHHBIX
annaparax?
6. 3anumute GopMyny IS ONPEISICHUS BOASHOTO SKBHBAJICHTA.
7. Tlpueaure rpaduku U3MEHEHHS TEMIIEPATYp PaOOUYMX KUIKOCTEH B almaparax ¢ MpSIMOTOKOM U
MIPOTUBOTOKOM.
8. Kaxkue ObIBatOT BUIBI TEIUIOBBIX PACUETOB TEINIOOOMEHHUKOB, B YeM UX OTIHYHUE?
9. Hanumwure OCHOBHBIC YpaBHEHHUS, MPUMEHSIEMBIC MPU TEIUIOBOM PACUYETE PEKYIMEePATHUBHBIX all-

rnaparoB?

10. Ilo kakuM dopMyraM ONpeAesIOTCs CpeaHenorapuMUIEecKuii U cperHeapuGMeTHIECKU TeM-

nepaTypHbIe HAIOPbI?

11. Kak ompenenutb cpeiHUN TeMIEpaTypHBbIM Hamop AJis TEIIOOOMEHHHKA CO CIIOKHOM cxeMoi

IBIKEHUSA TEIUIOHOCUTENEH?

12. Kak ompenemnsroTcss KOHEYHbIE TeMIepaTypbl TEIUIOHOCHTEIEH B ammaparax ¢ MPsMOTOKOM H

MPOTHUBOTOKOM?

BOHpOCLI 8(0) HpI/IO6peTCHI/IIO U Pa3BUTHC ITPAKTHYCCKHX YMeHHﬁ, MPpEAYCMOTPCHHBIX KOMIICTCH-

LUSMU, 3aKPEIVIEHHBIMU 3a TUCLUUIUIMHON (IIPUMEPBI BOIIPOCOB K MPAKTUUYECKUM 3aHSITUSIM).

NookrwnpE

Pacuer TemneparypHoro Harnopa Jyisi TEIJI000MEHHBIX alllapaTos.

OmnpenesneHre IO TOBEPXHOCTH TEIIOOOMEHA TEMJI000MEHHBIX annapaTos.
Omnpenenenue kodpuimenTa TEIO0TAa4YN TEIIIO0OMEHHBIX alapaToB.
TemnnoBoii 6aaHC TEIIOOOMEHHBIX aNIapaToB.

Omnpenenenye KOJIMYECTBA NepeJaHHON TEMIOThI B TEMIOOOMEHHBIX anrnapaTax.
KOHCTpYKTUBHBIN pacyeT TemI000MEHHBIX alnapaToB.

[ToBepouHbIil pacyeT TemI000MEHHBIX aNnapaToB.

TecToBble BOIPOCHI MO0 TPUOOPETEHUIO U PAa3BUTHE TEOPETUUYECKUX 3HAHUM U MPAKTUYECKUX yMe-

HUH, MPEAYCMOTPEHHBIX KOMIETEHIUAMH, 3aKPEIUICHHBIMU 33 JTUCHUIUIMHON (TIPEMEpPHI TECTOBBIX BO-
MPOCOB).

1

. TennooOMeHHBIe amnmaparsl, B KOTOPBIX JIBE€ )KMJIKOCTH C Pa3IMYHbIMHU TEMIIEpaTypamMH TEKYT B

MIPOCTPAHCTBE, Pa3/IeJICHHOM TBEP/ION CTEHKOMH, Ha3bIBAIOTCS:
a) pereHepaTUBHBIMH;
0) CMECHUTEIbHBIMU;
B) PpEKYIEepaTHBHBIMU;
I) C BHYTPCHHUMH UCTOUYHUKAMH TETUIOTHI.

K cmecuTenbHBIM TEIOMacCOOOMEHHBIM arlfapaTaM OTHOCSTCS:
a) JexapOOHU3ATOPHI;

0) KOHTaKTHBIE SKOHOMaN3ephI;

B) KOHJEHCAaTOphI TYpOUH;

T) TpaJupHU;

1) TaporeperpeBaTeNn KOTJOB;

€) Jea’paTopsl;

)  BCE BBIIICTICPEUHCICHHbIC alapaThl.
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3. IloBepxHOCTb HarpeBa pereHepaTUBHOIO OO PEBATENS NIPEACTABIAET COOOM:
a) TEIUIOAKKYMYJIUPYIOIIYIO HACaIKY;
0) TpyOHBII MYYOK;
B) KAacKaJ TapeloK C OTBEPCTUSIMH;
I') BCE BBHILICNEPEUHUCICHHBIC BAPUAHTHI.

4. Ilenpro MOBEPOYHOTO TEIJIOBOTO pacueTa TeINIO0OMEHHHUKA SBISIETCS OpEIeIICHUE:
a) IUIOLIa/IM MOBEPXHOCTHU TEINIOOOMEHA;
0) kod(duIMeHTa TeIUIoNepeIauH;
B) KOJINYECTBA MEPEAAHHON TEIIOTHI;
I) HaYaJbHBIX TEMIEPATYP TEINIOHOCUTEIIEH;
) KOHEUYHBIX TeMIIepaTyp TEIJIOHOCUTEIEH;
€) BCEX BBILIENEPEYNCICHHBIX [TaPAMETPOB.

5. Kakue ypaBHEeHUS JiexaT B OCHOBE TEIJIOBBIX PACU€TOB TEIJIOOOMEHHBIX allllapaToB?
a) Temnoornauu U TEIIONPOBOAHOCTH;
0) Teronepenayn v TEIIOOTAAYH;
B) TeIUIONepeayt U TEII0BOro 0anaHca;
I) TEIUIONPOBOJAHOCTH U TEIIOBOro OanaHca;
1) TeIJIOOTAa4yM U TeIrlonepeaayH.

6. Ecim B TemiooOMeHHOM ammapaTe ABa TEIUIOHOCHTENS TEKYT HapajulelbHO APYr APYrY BO
B3aMMHO MTPOTHBOIOJIOKHBIX HAPABJICHUX, TO TaKasi CXeMa JIBHYKCHUS Ha3bIBACTCS:
a) TPSAMOTOKOM;
0) TmepeKpecTHBIM TOKOM;
B) TPOTHUBOTOKOM;
I') MHOTOKPATHO MEPEKPECTHBIM TOKOM.

7. Bomblliee M3MEHEHHE TEMIIEPATYPHI IO IIOBEPXHOCTH TEIIIOOOMEHA TTOJTyJaeTCsl IS TOU
JKUJIKOCTH, Y KOTOPOU:
a) BOJSHOW DKBUBAJICHT MCHBIIIE;
0) HaudanbHas TeMIiepaTypa MEHbIIIE;
B) HavaJbHas TemIeparypa OOJblIIe;
T) BOJSHOW SKBUBAJICHT OOJIBIIIC,
1) KOHEYHas Temreparypa OoJbIIe;
€) KOHEYHas TeMIlepaTypa MEHBIIIE.

8. Ilpu pacuere cpenHero TemnepaTypHOTO Hamopa JUis anrapara co CJIOXKHON CXEMOH JIBUKEHUS
TEIUIOHOCUTENIEH MMOMpaBOYHbI KOI(D(PUIMEHT YMHOXKAlOT Ha CcpeaHesorapu@MuuecKuit
TeMIIepaTypHBIi HAop, ONpeIeNeHHbIA KaK s
a) TPOTUBOTOYHOTO alIapara;

0) MNPSAMOTOYHOTIO anmnapara;
B) ammapara ¢ MepeKpecTHbIM TOKOM;
I) TMONEPEeYHO-NPOTUBOTOYHOTO ammapara.

Bormpocsl Mo 3aKperieHuI0 TEOPETUYECKUX 3HAHWM, YMEHUM U NPAKTUYECKUX HABBIKOB, IpENY-
CMOTPEHHBIX KOMITETCHITUSIMU (BOIIPOCHI K 3K3aMeHY — 4 CeMecTp).

1. 3akoHbI TEIIONPOBOAHOCTH
2. JluddepennuanbHoe ypaBHEHHUE TEIIOTPOBOIHOCTH.
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RO ~NoOGOR~W

0.
11.
12.
13.
14.
15.
16.

17.

18.
19.
20.
21.
22.
23.
24,
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.

38.

VYcnoBus 0IHO3HAYHOCTH B 337a4ax TEIJIONPOBOAHOCTH.

TenaonpoBoIHOCTh MIIOCKOHN CTEHKH (CTallMOHAPHBIN PEXUM).

TennonpoBOAHOCT MHOT'OCJIOWHOW CTEHKH.

Temnonepenaya yepes MIOCKYIO CTCHKY.

TennonpoBoAHOCTh HUIUHAPUUECKONU CTEHKH (TpaH. YcnoBus 1 poaa).

Tennonepenaya yepes HWIMHAPUYECKYIO CTEHKY (IpaH. YcioBus 2 poja).

Kputnueckuit nmameTp HIUIUHAPUYECKON CTEHKH.

Ilepenaya TemaOTHI Yepe3 MAPOBYIO CTCHKY.

OO000IeHHBII METO peIICHHs 3a/1a4 TeTIONPOBOIHOCTH.

[TyTtn uHTEHCHpUKALMK Tpoliecca TeIUIoNepeadHm.

TemnonpoBoIHOCTH B CTEPIKHE IIOCTOSIHHOTO CEYEHHUS.

TenaonpoBoIHOCTE Yepe3 OpeOPEHHYIO CTEHKY.

TemnonpoBoIHOCTh OAHOPOAHON IUIACTUHBI IPH HATMYUU BHYTPEHHUX UCTOUYHUKOB TEIIOTHI.
TemnonpoBoIHOCTh WIMHAPUYECKOTO CTEPKHA NPU HAJTUYUKM BHYTPEHHMX MCTOYHUKOB TEIl-
JIOTBI.

TemnonpoBoIHOCTh NWIMHAPUYECKON CTEHKU IPU HAJIMYUU BHYTPEHHUX HUCTOYHMKOB TEIUIO-
THI.

[Iponiecc HarpeBaHusi TOHKOM MIACTUHBI (HECTALIMOHAPHBIH).

OxnaxxaeHrne 6eCKOHEYHO JJITMHHOTO HWIMHPA (HECTAlMOHAPHBIN PEXKUM).

OxnaxxaeHue mapa (HecTallMOHApHBINA PEXUM).

OxJax/ieHne TeJl KOHEUHbIX Pa3MepPOB.

OxnaxaeHue Tel B 3aBUCUMOCTH OT UX (POPMBI U Pa3MEpOB.

PeryiapHBIN peKUM OXJIaXKICHUS.

[TpubnuxeHHbIe METOAOB PELICHNUS 331a4 TEIUIOIPOBOJHOCTH.

MeTton aHamoruii B 3aJjayax TEIJIONPOBOJHOCTH.

OCHOBHbIE MOHATHSI KOHBEKTUBHOIO TETJIO0OMEHA.

VYpaBHEHHE SHEPTrUU KOHBEKTUBHOT'O TEIJIO0OMEHA.

VYpaBHeHHE JBU)KEHUSI KOHBEKTUBHOTO TEIJIOOOMEHa.

VYpaBHEHHE CIUIOUTHOCTH U YCJIOBUS OJIHO3HAYHOCTH MPU KOHBEKTHBHOM TETJIOOOMEHE.
I'maponrHaMuyecKuil U TEIIOBOM ITOTPAHCIIOM.

TypOyneHTHBIN nepeHoc TEMIOTh U KOJIMYECTBA IBUKEHHUS.

[IpuBenenue kpaeBoii 3a1aun K 6e3pa3MepHBIM NTEPEMEHHBIM

UYucna v ypaBHEHHE TOJ100US.

Ycnosust monoOusi.

MonennpoBaHue NpoIeccoB KOHBEKTUBHOIO TEMIIOOOMEHa.

Omnpenenenne cpeHen TEMIIEpaTypsl U TEINIOBOTO ITOTOKA.

Ocpennenne ko3 UIMEHTOB TEMIOOTJAauH TEMIIEPATYpPHOrO HAMoOpa U MOJIy4eHHEe SMITHpHYe-
CKuX (hopMy.

Bormpocs! no 3akperieHno TeOpeTUYEeCKNX 3HAaHWW, YMEHHU U MPAKTUYECKUX HABBIKOB, NpENY-
CMOTPEHHBIX KOMITETCHIIUSIMHU (BOIIPOCHI K IK3aMEHY — 5 CEMeCTp).

1.

N

Temmootnada mpu cBOOOJHOM JBIKEHUHU KHJIKOCTH. JlaMHHApHOE IBMKEHHE BJIIOJIb BEpPTH-
KaJIbHOM IIJIACTUHBI.

TemmooOMeH B OrpaHUYEHHOM TPOCTPAHCTBE.

TennooTaada nmpu BBHIHYKJIEHHOM MPOAOILHOM OMBIBAHWHU TUIOCKOW TIOBEPXHOCTH (JTaMHHAp-
HBIN [TOrPaHCIION).

[Tepexon mTaMUHAPHOTO TEUEHUS B TYpOYJIEHTHOE U TEIJIO0TAa4ya MpU TypOYICHTHOM MOTpaHC-

JI0¢€.
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5. T'uppoannamuueckas v TEIUIOBast CTaOMIM3anKs IpU BBIHY>KACHHOM TEYEHUH B TpyOax.
Kosdduuuent rernooraaun TpyOsl IpU JJaMUHAPHOM U TypOYJIEHTHOM peXUMax.
Temnootnaua B HEKPYTIIBIX, H30THYTHIX U IIEPOXOBATHIX TPyOax..

~No

Tennootnada npu BEIHY>KACHHOM MOTIEPEYHOM OMBIBAHUU OJJUHOYHOM KPYTJIOH TPYOBI.
[TonepeuHoe oMbIBaHUE IYYKOB TPYO.

YpaBHEHU TEIUIOBOTO pacyeTa TeII000MEHHBIX alapaTos.

HaxoxxaeHue cpeaHeil pa3HOCTH TEMIIEPATyp NP pacueTe TeIIO0OMEHHBIX aIapaToB.
Pacuer KOHEUHBIX TeMIIepaTyp MpHU pacueTe TeINIOOOMEHHBIX aIiaparoB.

OcCHOBHbIE TIOJI0KEHUS IIPU KOHJCHCALIUU U KUTICHUH.

TemooOMeH npu MIEHOUHOM KOHIEHCAIIMM HEMTOIBUKHOTO 11apa.

TennooOMeH npH MIEHOYHON KOHJIEHCALUHU IBUXKYILIETOCs apa BHYTpH TpYO.
TerooOMeH npy MIICHOYHOW KOHICHCAIIMH JBIKYIIETOCS Mapa Ha TOPU3OHTAIBHBIX TPYOax U
my4YKax Tpyo.

10. MexaHu3M Ter1000MeHa MPH MTy3bIPhKOBOM KUTICHUHU YKUKOCTH.

11. TerutooOMeH pu My3bIPbKOBOM KHMIIEHUH HUJIKOCTH B HEOIrPAaHUUECHHOM OOBbEMe.

12. TermooOMeH Mpu KUTICHUH JKUKOCTH BHYTPHU TPYO.

13. Kpu3ucel KuenHus.

14.OcHoBHBIE OHITHS U 3aKOHBI TEIUIO- U MacCOOOMEHA B IBYXKOMIIOHEHTHBIX Cpeaax.
15. YpaBHeHnue maccoobMeHa.

16. YpaBHEHHUE SHEPTUH [TPH MACCOOOMEHE.

17. Temwno- u MaccooTnaya.

18. Temo- u MaccooOMeH TpH KOHJICHCAIIMH T1apa U3 Mapora3oBOi CMECH.

19. Teno- u MaccooOMEH NpU UCTIAPEHUH JKUIKOCTH B IIAPOTa30BYIO Cpey.

20. Teruto- 1 MacCOOOMEH NPU XUMUYECKUX MPEBPAIICHUSX.

21. OcHOBHBIE 3aKOHBI TEIUIOBOT'O U3TY4EHHUS.

22.3axoH [lnanka.

23.3akonb! Ctedana-bonbimana u Kupxroda.

24.3axon JlambepTa. UepHbIe TEMIIEPATyPHI.

25. TemooOMeH U3Ty4eHHEM B CUCTEME Tell C IMIIOCKO-TIapaliIeIbHBIMU MTOBEPXHOCTSIMU.
26. 3mydaTenpHasi CIOCOOHOCTH TBEP/IBIX TEJ U METO/IBI €€ OIIPEICIICHUSI.
27.TennooOMeH U3Ty4eHUEM MEXAY TEJIOM U €ro 000J0UYKOM.

28. YrioBsie K03 PpHUIMEHTHI H3ITyYSHHS.

29.T eoMeTpuyecKkre CBOMCTBA JTyYUCTHIX TOTOKOB.

30.MccnemoBanue JIyaucToro TermiooOMeHa B TPOU3BOJIbHON 3aMKHYTOM CHCTEME.

31. TenmooOMeH B MOTJIOMIAIOIINX CPEIAX.

32. ClOXHBIHA TETTOOOMEH.

33.Kpurepuu paguainoHHOTo mo1o0usl.

COoNoR~LNE

B ¢unnane ucnonedyercs cuctemMa ¢ TpaJuIIMOHHON IIKAIOH OIEHOK — "oTiuyHO", "Xoporo",
"yIOBIIETBOPUTENHHO", "HEYIOBIETBOPHUTENBHO", "3auTeHO", "HEe 3auTeHO0" (nanee - MATHOAIbHAS CHC-
Tema).

dopma MPOMEKYTOYHOH aTTECTAIIMU 10 HACTOSILEH TUCIUIUIMHE — 9K3aMeH B 4-M U 5-M ceMecT-
pe.

[TpuMeHsieMble KPUTEPUH OIICHUBAHUS 10 JUCIHUIUIMNHAM (B COOTBETCTBHHM C HHCTPYKTHBHBIM
nuceMom HIY MDBMU ot 14 mas 2012 roga Ne 1-23):
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Onenka Kpurepuu onieHku pe3ynbTaToB
10 TUCLIMII- o0OyueHus Mo JUCIUILINHE
JIMHE
«oTiuyHO»/ | BoicTaBnsercs oOyuaroniemycs, 0OHapy>KUBIIEMY BCECTOPOHHEE, CUCTEMAaTUYECKOE U
«3a4TEHO rIyOOKOE 3HaHWE MaTePUATIOB U3YYCHHOHN JUCIUTUINHBI, YMEHUE CBOOOIHO BBIMTOIHSTH
(oTnuuHO)»/ | 3aJaHUs, IPEIyCMOTPEHHbIE MPOrpaMMON, YCBOUBIINMNA OCHOBHYIO M 3HAKOMBIN C JI0-
«3a4TEHO» MOJTHUTENBHOM JTUTEPaTypOid, PEKOMEHIOBAaHHOM padoueil mporpaMMoi AUCIUILTUHB;
MPOSIBUBILIEMY TBOPYECKUE CIIOCOOHOCTU B MOHUMAHUU, U3JI0KEHUHU U UCIOJIb30BaHUU
MaTepUaIoB M3yYCHHOW IUCIMIUIMHBI, OE3ylPEYHO OTBETHUBIIEMY HE TOJIBKO Ha BO-
npockl Omiera, HO U Ha JIOTOJHUTENbHbIE BOMPOCH B paMKax paboueil mporpammbl
JTUCUUIIIMHBI, TPAaBUILHO BBIMOJHUBIIEMY MpakTH4YecKoe 3aaanue. OLeHKa Mo JTUCIU-
IUTMHE BBICTABIIAIOTCS 00YJarOIIEeMyCs C Y4ETOM pe3yIbTaTOB TEKYIIETO KOHTPOJIS.
KomnieTeHmun, 3akperiéHHbIE 32 TUCIUIUIMHON, C()OPMHUPOBAHBI HA YPOBHE — «3Ta-
JIOHHBII.
«XO0pOoIIoY/ BricraBnsiercst o0ydaromemycs, 00OHapyKUBIIEMY MOJHOE 3HAHUE MaTepHalia U3y4eH-
«3a4TEHO HOM JUCUUIUIMHBI, YCIICIIHO BBITOIHSIOIIEMY NIPEIyCMOTPEHHBIE 3a/1aHHsI, YCBOUBIIE-
(xopom10)»/ My OCHOBHYIO JIMNTEPATypy, PEKOMEHIOBaHHYIO pabodeil mporpamMmoil JAMCIUILUINHBL,
«3a4TEHO» MOKa3aBUIEMY CUCTEMATUYECKUN XapakTep 3HAHUM MO JUCUUILUIMHE, OTBETHBIIEMY Ha
BCE BOIPOCHI OMJIeTa, MPABWIHHO BBITTOJIHUBIIMKM MPAKTHUYECKOE 3a/laHue, HO JOMYC-
TUBIIUI MpPU 3TOM HENPHUHIMNHUAIbHBIE OMUOKU. OLEeHKa M0 AMCLIUIIIMHE BBICTABIIS-
10TCs 00yyarolemMycs ¢ yu€ToM pe3ysIbTaTOB TEKYILEro KOHTPOJIS.
Komnerenmuu, 3akperui€éHHble 3a AUCHUIUIMHON, chOPMUPOBAHBI HA YPOBHE — «IIPO-
JIBUHYTBII.
«ynoBneTBO- | BricTaBmsiercs oOydaromieMmycs, 0OHapy>KUBIIEMY 3HaHHWE MaTepuaia U3y4eHHOU Juc-
pHUTETBHOY/ IUITUHBI B 00beMe, HEOOX0IUMOM JIJIsl JabHEHIIe yueObl U MpeaCcTOosIIe paboTh
«3a4TEHO 1o MpoQecCcru, CIPABISIONIEMYCS! C BBITIOJTHEHHEM 33/IaHUN, 3HAKOMOMY C OCHOBHOM
(ynoBneTBo- | IMTEpaTypoi, peKOMEHI0BaHHOW paboyeil mporpaMMoi TUCHUIIIMHBL; JOMYCTUBIIEMY
PUTENBHO)»/ | MOTPEIIHOCTh B OTBETE HA TEOPETHUECKHUE BOMPOCHI W/WUIM MPHU BHITIOTHEHUH MPAKTU-
«3a4TEHO» YEeCKUX 3aJaHMi, HO oOJiajaronieMy HEOOXOJWMBIMH 3HAHUSMHU JUIS UX YCTpPaHEHHUS
MOJI PYKOBOJCTBOM TIperojaaBaress, JU00 HEMPaBUIBLHO BBHIMOJHHUBIIEMY MpaKTHYe-
CKOE€ 3aJIaHKe, HO TI0 YKa3aHUIO TPETOIaBaTeNs BHIIOJIHUBIIEMY JIPYTHE MPAKTUUECKUE
3a/IaHMs U3 TOTO K€ pasjiena AUCIUIUINHBL..
Komnerenmun, 3akperi€HHbie 3a TUCHUTUTMHON, CPOPMUPOBAHBI HA YPOBHE — «IIOPO-
TOBBINY.
«HEeyAOBJIE- BrictaBnsiercst oOydaromiemMycs, 0OHaApYKUBIIEMY CEPhE3HbIE TPOOENBl B 3HAHUSIX OC-
TBOPUTEINb- HOBHOT'O Marepuaja HW3YYEHHON JUCHUIUIMHBI, JOMYCTHUBIIEMY MPUHUIUIHAAIBHbBIE
HOY»/ HE 3a- OmMOKHU B BBIMTOJTHEHUH 3aJ]aHUM, HE OTBETUBIIIEMY Ha BCE BOMPOCHI OMIIETAa U JOTOJI-
YTEHO HUTEJIbHBIE BOIIPOCHI U HETIPABUJILHO BBIMOJHUBIIEMY MPAKTHUECKOE 33JlaHue (Hempa-
BWJIBHOE BBINIOJTHEHUE TOJIBKO TMPAKTHUUECKOTO 3aJlaHUs HE SBISICTCS OJHO3HAYHOU
MPUYMHON /17151 BBICTABJICHHSI OLICHKU «HEYJIOBIETBOPUTENILHOY). Kak mpaBuiio, oleHka
«HEYJIOBJIECTBOPUTEILHO CTABUTCS CTYJEHTaM, KOTOPBhIE HE MOTYT MPOJIOJDKUTH 00yde-
HUE 1o 00pa3oBaTeNbHOM MporpaMMme 0e3 JOMOJHUTENBHBIX 3aHITHH MO COOTBETCT-
Bytomed nucnumuinae. OTeHKa 1o JUCIUIUIMHE BBICTABIISIIOTCS 00 yJaronemMycs ¢ y4é-
TOM PE3yJIbTATOB TEKYIIErO0 KOHTPOJIS.
KoMmerennun Ha ypoBHE «ITOPOTOBBINY, 3aKPEIUIEHHBIC 32 TUCITUTIIIUNHON, HE CHOpMHU-
pPOBaHBI.

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEHEHHUE JUCHUIIJIMHbI
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Y4eOHoe 1 yueOHO-1a00paTOpPHOE 000PyI0BaAHHE

YueOHast ayquTOpus JUIsl TPOBEACHUS 3aHATUH JEKIIMOHHOTO, TPAKTUYECKOTO TUIIOB, TPYIIIOBBIX
Y MHIUBUIYATbHBIX KOHCYJIBTAIUH, TEKYIIET0 KOHTPOJIS M MMPOMEXKYTOYHOM aTTeCTaI[H, OCHAIIICHHAS:

- CIELMAJIU3UPOBAHHON MEOENbI0; JOCKOM ayIUTOPHOM; JIEMOHCTPALlMOHHBIM 000OpPYI0BaHUEM:
MePCOHAILHBIM KOMITHIOTEPOM (HOYTOYKOM ); IEPEHOCHBIM (CTAI[MOHAPHBIM ) TIPOSKTOPOM.

s mpoBeneHus 3aHATHI 1a00PaTOPHOTO THIA UCHOJB3YIOTCS CIEMATU3UPOBAHHbBIE T1ab0paTo-
pun: nabopatopust «TeXHUYECKOH TEPMOAMHAMHUKHU M TEINIOMACCOOOMEHHBIX MPOLIECCOB U YCTAHOBOKY
ayn. 424, pacnonoxkenHas no aapecy 214013, r. CMoneHck, DHepreTuuecKui mp., a.1, 3manue s3Hepre-
TUYECKOTO MHCTUTYTa (OCHOBHOI Kopiryc). JlabopaTopust ocHamieHna 12 mabopaTOpHBIMHU CTEHIAMU:

1. HccnenoBanue nporeccoB BO BIaKHOM BO3JIyXe

HccnenoBanue npoueccoB ainadaTHOrO UCTEUYEHUS BO3yXa YEpe3 CYKAIOIIEecs COILI0
N30xopHOE HarpeBaHue BOJIbI U BOJASIHOTO Iapa

N3yuenue paboThl XOJIOAUIBHON YCTAaHOBKU

Temnoornaya npyu KUIIEHUN BOJIBI

W3mepenue ko3¢ dunuenrta TerionpoBoIHOCTH TEIUIOM30SMOHHOI0 MaTepruasa
Omnpenenenue yrioBbiX KOAPGHUIMEHTOB U3IYYEHUS SKPaHHBIX TOBEPXHOCTEN
Temnootnada ropu30HTAIBHON TPYOBI PU CBOOOAHOM JIBUKEHHUHU BO3/yXa

©oNe R WDN

DKcnepuMeHTaIBbHOE OmpeieNieHre KO PHUIIMEHTOB TETIONPOBOAHOCTH H TEMIIEPATYPOIIPO-

BOJIHOCTH METOJIOM PETYJISIPHOTO PEKUMA

10. Ompenenenune ko3 duIMerTa TeMI00TIa41 PH BEIHYKJICHHOM JBIKEHUH TETUIOHOCHTEIIS B
TpyOax

11. M3yuyenue paboOThl CEKIIMOHHOTO TETJIO0OMEHHHUKA

12. DOxcnepumenrtanbHoe onpeaeneHue KI1/I nbuieoyncTHOro ycrpoicTaa

[Tpu peanuzanuu JaHHOW AMCHUILIHHBI JabopaTopHbie paboThl (16 YacoB) BBHIMOMHSAETCS HA
crenmax Ne 5,6,7, 8,9,10.

Jis caMOCTOATENIbHOW pabOThl 00Y4YarOLIMXCs MO JUCLUIUIMHE HCIOJIB3YEeTCs MOMEUICHHE IS
CaMOCTOSITENTbHON pabOoThl 00yUarOIINUXCsl, OCHAILIEHHOE:

- CHeNHaTIM3UPOBAaHHON MeOeNblo; IOCKOM ayIUTOpPHOM; MepCOHAIbHBIM KOMIBIOTEPAMHU C TOJI-
kimovyeHueM k cetd "Uuteprer” u nocrynom B dUOC dpumnnana.

8. OBECIIEYEHUE OBPA30OBATEJIBHOI'O MTPOLECCA JJI51 JINIL{
C O'PAHUYEHHBIMH BO3MOXKHOCTAMMU 3/10POBbSA U UHBAJINIOB

B xone peanuzanuu TUCHHUIUTAHBI UCTIONB3YIOTCS CIENYIONINE TOMOTHUTEIbHBIE METOIbI 00yUe-
HUS, TEKYIIEro KOHTPOJSI YCIIEBAEMOCTH M TTPOMEKYTOUHON aTTECTAIMH O0YJaIOIMUXCsl B 3aBUCUMOCTH
OT UX WHIUBUIYAIBHBIX OCOOCHHOCTEH:

IJIA CJIeNbIX U CJIa00BUASIINX:

- ek 0(GOPMIISIOTCS B BUIE DJIEKTPOHHOTO JOKYMEHTA, IOCTYITHOTO C TIOMOIIBbIO KOMIIBIOTEpA
CO CHEIUAN3UPOBAHHBIM IPOrPaMMHBIM 00€CIIEUEHHEM;

- MUCHMEHHBIC 33J]JaHUS BBIOJIHAIOTCS HAa KOMITBIOTEPE CO CHEIHATM3HPOBAHHBIM IPOT PAMMHBIM
o0ecrnieueHrneM, UM MOTYT OBITh 3aMEHEHbI YCTHBIM OTBETOM;

- obecrieunBaeTCsl MHIMBUIyalbHOE PaBHOMEpHOE ocBemieHue He MeHee 300 mrokc;
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- JUTS BBITIOJTHEHUS 3aJJaHUS IIPH HEOOXOMMOCTH MTPEIOCTABISACTCS YBEIMUMBAIOIIEE YCTPOHCTBO;
BO3MOXKHO TaKXe HCII0JIb30BaHHE COOCTBEHHBIX YBEJIIMYUBAIOLINX YCTPOUCTB;

- MUCHbMEHHBIE 3aJ]aHNs O(POPMIISIOTCS YBETUUEHHBIM HIPUPTOM;

- DK3aMeH U 3a4€T MPOBOJATCS B YCTHOH (opMe WIM BBINOJHSIOTCS B NMHCbMEHHON (Qopme Ha
KOMIIBIOTEpE.

AJIS TIIYXHX U ¢J1200C/IbIIIALINX:

- IeKIMH OPOPMIISIOTCS B BUZE HIEKTPOHHOTO JOKYMEHTA;

- IMCbMEHHBIE 3a/IaHNs BHIMOIHIIOTCS Ha KOMITBIOTEPE B MUCbMEHHOH opMe;

- DK3aMeH U 3a4€T MPOBOJAATCS B MUCHMEHHOM (hopMe Ha KOMIBIOTEpPE; BOZMOXKHO IPOBEICHUE B
dbopMe TecTUpOBaHUS.

JJIS JIML ¢ HAPYLIEHUSIMM ONIOPHO-ABUTaTeIbHOI0 annapara:

- IeKIUHU 0(hOPMIISIIOTCS B BUE SJEKTPOHHOTO JOKYMEHTA, IOCTYITHOTO C IOMOIIbIO KOMIIBIOTEpA
CO CTIEIHAIM3UPOBAHHBIM MPOTPAMMHBIM 00ECTICYCHUEM;

- IUCbMEHHBIE 3aJ]aHUS BBIMIOJHAIOTCS HA KOMIIBIOTEPE CO CHEIHATU3UPOBAHHBIM MPOTPAMMHBIM
obecrneueHmEeM;

- DK3aMeH U 3a4€T MPOBOJIATCS B YCTHOW (opMe WM BBIOJTHSIOTCA B MUCbMEHHON (dopMme Ha
KOMITBIOTEPE;

- UCIIOJIB3YEeTCs crelranbHas yuebHas ayautopus i aun ¢ JIOB3 — ayn. 106 rimaBHoro yue6Ho-
ro kopmyca mno aapecy 214013, r. CMoyeHCK, DHEepreTU4ecKuil np-a, 1.1, 371aHne SHePreTHUYecKoro 1uH-
cTuTyTa (OCHOBHOM KOPITYC).

[Tpy HEOOXOMUMOCTH MPEeTyCMaTPUBACTCS YBETHMUEHIE BPEMEHH JIJIS IOITOTOBKU OTBETA.

[Tpouenypa mpoBeneHUsT MPOMEXKYTOYHOW arTecTaluu Il OOyYaroIIMXCs YCTaHABIMBAETCA C
y4€TOM WX WHAMBUIYAIBHBIX Icuxodu3mueckux ocobeHHocTed. [IpomexxyTodHas arrectanus MOXKET
MIPOBOAMTHCS B HECKOJIBKO 3TAIOB.

[lpy mpoBemeHWM TPOLEAYPHl OLEHUBAHHUSA PE3YIbTaTOB OOydYEHHUS TPEAyCMaTpUBACTCS
HCMOJIb30BaHNE TEXHUUYECKUX CPEACTB, HEOOXOAMMBIX B CBA3M C HWHAMBHUIYAIbHBIMU OCOOEHHOCTAMHU
oOyJaromuxcsi. DTH CPeCTBa MOTYT OBITh NPENOCTaBIEHBI (DHIIMAIOM, WM MOTYT HCIOIb30BaThCS
COOCTBEHHBIE TEXHUUYECKUE CPEICTBA.

[TpoBeneHre mpoueayphl OLEHUBAHHS PE3YIBTATOB OOYYEHHUs JOMYCKAETCS C HCIOIH30BAHUEM
JMCTAaHIIMOHHBIX 00pa30BaTeIbHBIX TEXHOJIOTHH.

ObecnieunBaeTcs 10CTYN K HH(POPMALHOHHBIM M Oubdauorpaguyeckum pecypcam B cetu M-
TepHeT Ul KaxXJoro odyuaromierocs B popmax, aAaTUPOBAHHBIX K OTPAHUYEHUSAM UX 370POBbS U BOC-
NpUATHS UH(DOPMALIUHU:

JJIS CJIeTIBIX M CJIa00BHISIIIMX:

- B [Ie4aTHOM (hopMe YBEIUUEHHBIM IIPUPTOM;

- B (hOpMe IJIEKTPOHHOTO JJOKYMEHTA;

- B (popme ayauodpaiina.

A TJIYXHX M CJ1a00CTbIIIAIIMX!

- B Ie4aTHo# (opwme;

- B (hopMe 3IEKTPOHHOTO JOKYMEHTA.

7151 00YYAIOLIUXCS ¢ HAPYLIEHUSIMU OTIOPHO-IBUIaTEIbLHOT0 aNmnapara:

- B IeYaTHOH popme;

- B (hOpMeE IEKTPOHHOTO JOKYMEHTA;

- B hopme aynuoddaiina.

9. YYEBHO-METOJUYECKOE U UTHOPOPMAIIMOHHOE OBECIIEYEHUE
JUCHUTIMHBI

OcHoBHas JuTeparTypa.
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1. ITaBnoBa M.b. TennonpoBOAHOCTh MpPU CTALMOHAPHOM PEXKHUME B MHOIOCIOMHOM IJIIOCKOH
CTEHKE [DJIEKTPOHHBIN pecypc|: yaeOHO-MeToauuecKoe mocodue. — DekTpoH. aaH. —-M.: MI'TY
uM. H.D. baymana (MoOCKOBCKUI TOCYJapCTBEHHBII TEXHUYECKUII YHUBEPCUTET HMEHHU
H.D.baymana), 2010 - 16 C. Pexum JIOCTyma:
http://e.lanbook.com/books/element.php?pll id=52190

2. Kpyrnos I'.A. Temiorexnuka. [DneKTpoHHBIH pecypc]: yauednoe nocodue/I.A. Kpyrnos, P.1.
Bbynrakosa, E.C. Kpyrnosa. — Dnektpon. [an. — CII0.: Jlans, 2012. — 208 c. Pexxum nocryma:
http://e.lanbook.com/books/element.php?pll_id=3900

3. KynuaoB A.A. Temomaccooomen. —M.: Temmmomaccooomen. —M.: UHOPA-M, 2012.

JlonoIHUTeILHAS JTUTepaTypa.

1. Jlorunos. B.C. Ilpumeps! u 3a7auu 1o TEmiIoMaccooOMeHy. [DNeKTpoHHBIN pecypc]: yuebHoe
noco6bue/B.C. Jlorunos, Kpaitnos A.B., B.E. IOxHoB u np.. — Dnexrpon. nan. — CII0.: Jlanb,
2011. — 256 c. Pexxum nocryma: http://e.lanbook.com/books/element.php?pll_id=1553

2. Tapanosa JI.B. TennooOmeHHble anmnapaThl U METO/BI UX pacuera: yueOHoe mocolue. [Dnek-
TPOHHBIN pecypc]: yuebHoe nmocodbue — nekTpoH. Jan. — Tromens: TroMIHI'Y, 2009. — 153 c.
Pexxum nocryna: http://e.lanbook.com/books/element.php?pll_id=28331

3. JIro6o C.K., JIro6osa T.C. TepmoanHamuka u Teromaccooomen. PacueTHoe 3aanue mo Kyp-
cy «Teopernyeckue OCHOBBI TEIUIOTEXHUKM». CMoiieHck, 2010.

CnHCOK aBTOPCKUX METOHYECKHX Pa3padoToK.
1. TennomaccooOMeH. YueOHO-MeToaMueckoe mocobue mo aucuumuinee «Termomaccoo0-

Men»/Coct. Kabanosa U.A.. — Cmonenck: PUO dunuana F'BOY BO «HUY «M3W» B 1. CMo-
nencke,2017 — 136 c.
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