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1. Hesb u 3a1a4u U3yYeHUS TUCIUATNINHbBI
Henp u3ydyeHus: TUCUMIUIUHBI - U3YyYEHUE 3aKOHOMEPHOCTENH OCHOBHBIX MPOLIECCOB MEPEHOCA
TeIlIa U Macchl,
OCBOCHHE METOJIOB PEIICHHUs PA3IMYHBIX 33734 TeIJIOMAacCOOOMEHa,
MPHOOpPETEHNE HABBIKOB IKCIIEPEMEHTAIBHOTO HCCIIEIOBAHUS TIPOIIECCOB
TEIIOMaccOo0OMeHa OCPEACTBOM (PU3UYECKOTO U MATEMATHYECKOTO MOJICITHPOBAHHSL.
3ajaun JUCHMIIAHEL:
- OBnasieHne CTyJIeHTaMi OCHOBHBIMHU TTOHATHSIMHU TEIJIO- U MacCOOOMEHa, TEPMUHOJIOTHUEH;;
- OBnasieHne CTyJIeHTaMU OCHOBHBIMU MPOLIECCAaMU MIEPEIAYH TEIUIOTHI U UX 3aKOHOMEPHOCTSIMU;;
- OBnasieHne CTyJIeHTAMHA METO/IaMH pacdeTa MpOoIECCOB TEIJIO- U MACCOTIEPEHOCA;;
- OBnaseHue CTyJ€HTaMH METOJAMH pacyeTa M 3KCIEPUMEHTAIBHOTO OIMpPEAENICHUS TEPMUUYECKHUX
CBOWCTB MaTepuasos;;
- OBnajzieHWe CTYJACHTaMU OCHOBHBIMHU TPEOOBAHHUSMH, XapaKTEPHU3YIOUUMHU MTPOPECCHOHATBHYIO
NeSTeNIbHOCTh 0aKanaBpoB.

2. Mecto nucuumimabl B ctpykrype OOII BO
HucrtunmHa « TermmoMaccooOMeH» OTHOCHTCS K 0a30BO# YacT y4eOHOTo T1aHa.
JucuunnuHa usyyaercs Ha 3 Kypce, B 5, 6 cemecTpax.

Wzyuenuto muctumiuuel  «TemomaccooOMeH» MPENUIECTBYeT OCBOCHHE TUCIUILINH
(TIpaKTHK):

MaremaTnka;

dusuka;

Xumus;

TexHuyeckast TepMOJIMHAMHUKA;

HNnxenepHast 3K0JIOT U,

MarepuaioBeieHuE U TEXHOJIOTUSI KOHCTPYKIIMOHHBIX MaTe€pHaioB.

OcBoeHne IUCIUMNIAHBI «TemomaccooOMen» sABIAETCS HEOOXOMMMON OCHOBOM JUIS
MOCJIEAYIONIETO U3YYEHUS JUCIUIUINH (IPAKTHUK):

NHxeHepHble IPUKIIAIHBIE IPOIPAMMBI B TEIIJIO3HEPTETUKE;

KorenbHble yCTaHOBKM U TapOT€HEPATOPHI;

VICTOUHUKY ¥ CUCTEMBI TEIUIOCHAOKEHUS MIPEIPUATHI;

TermtoBble 1BUTaTean U HArHETATENH;

TennomaccooOMeHHOE 000pynOBaHKE NIPEANIPUSATUI;

DHeprocOepekeHe B TEIIOIHEPTETUKE U TEINIOTEXHOIOTHIX;

[ToaroroBka K mporeaype 3auThl U 3alUTa BBITYCKHON KBaTH()PHUKAIMOHHONW PaOOTHI.

B mnpomecce u3yueHHMs AMCUMIUIMHBI CTYAGHT TOTOBUTCA K BHAaM MNpodeccuoHaIbHON
JESITeIbHOCTH U pelIeHUI0 npodeccnoHandbHbIX 3aaa4, npeaycMoTpeHHbx PI'OC BO u yyeOHBIM
IIJIAHOM.

3. TpeOoBaHus K pe3yJbTaTaM 0OCBOCHHMS THCHUIIHHBI
[Tpouecc n3yueHns: AMCIMIUIMHBI HaNIpaBlieH Ha (GOpMHUPOBaHHE KOMITCTEHIIHA:
- OIIK-2 CnocoGeH NpHMEHSITb COOTBETCTBYHIOIIMI (PH3MKO-MaTeMaTHYeCKHH anmapar,
MeTObl AHAJIN3a U MO/JAeJHPOBAHUS, TEOPETHYECKOr0 M IKCIEPUMEHTAIbHOIO MCCJIeI0BAHMA
NPH peleHn NpogecCHOHATBHBIX 3a1a4

3HaHUSA, YMEHHs, HaBBIKM, (GOpMHUpyEeMble [0 KOMIIETEHIIMM B paMKaxX AUCUUIUIMHBI, U
MHANKATOPbI OCBOEHUS KOMIIETEHITHH

CTyneHT N0KEeH 3HATh:



MaremaTudeckuil ammapar uccienoBaHUs (YHKIHMA, TUHEHHOW anreOphl, nuddepeHnaIbHOT0
WHTETPABHOTO  MCUUCIICHUS, PsIOB, AuPQPepeHInanbHbIX paBHEHUH, Teopun (QyHKUIUH
KOMITJIEKCHOTO TIEPEMEHHOTO, YHUCICHHBIX METOA0B. (Du3nWyeckue SBICHUS, 3aKOHbI MEXaHHKH,
TEPMOJMHAMUKH, DIIEKTPUIECTBA U MarHeTU3Ma, ONTUKH. OCHOBBI aBTOMAaTHYECKOTO YIPABICHUS U
pETyIupOBaHUS.

CTyneHT A0KEH YMETh:

[TpuMensaTh (PU3HMKO-MaTeMaTU4YECKU MaTeMaTUYECKUH anmapar MpHU HCCIEJOBAaHUU U PEIICHUU
po¢eCCHOHANIBHBIX 3a/1a4. BBITOIHATE MOJEIMPOBAHUE CUCTEM aBTOMAaTHYECKOTO PETyIMPOBAHUS

CTyneHT NOJKEeH BIa/leTh HaBbIKAMMU:
Du3nKo-MaTeMaTHUCCKUM afraparoM, 3aKOHAMHW MCXAaHWUKH, TCPMOIWHAMUKH, IBJICKTPUYCCTBA U
MarHeTH3Ma, ONTHUKH, XUMHHM TpPU pEleHMH MNpodecCHOHANBHBIX 3aaad. OcHoBamH
ABTOMAaTUYECKOTO  YIPABICHMS U  peryaupoBaHus. MerogaMu  MOJEIMPOBAHHUE  CUCTEM
aBTOMAaTHYECKOI'0 PEryIUPOBAHUSI

- OIIK-3 Cnoco0eH aeMOHCTPHMPOBATH HNPHMEHEHHE OCHOBHBIX CIIOCO00OB IOJIy4YeHHs,
npeo0pa3oBaHus, TPAHCIIOPTA U UCNOJb30BAHMUSA TEIUIOTHI B TENJOTEXHHYECKUX YCTAHOBKAX M
cucreMax

3HaHUs, YMEHMA, HaBBIKM, (OpPMHUpPYEMble 110 KOMIIETEHIIMM B paMKaX JUCLUIUIMHBL, U
WH/IUKAaTOPbl OCBOEHUS KOMIIETEHIHI

CTyneHT N0KEeH 3HATh:
OCHOBHBIE 3aKOHBI ABWIKCHUA KXUAKOCTU U ra3da, OCHOBBI T'HApOTra3ouHa-MUKH, TGHJ’IO(bI/BI/I‘-IeCKI/IX
CBOMCTB pa6oqnx TCJI, OCHOBHBIX 3aKOHOB TCPMOJUHAMHUKU U TCPMOJUHAMUYCCKUX COOTHOIJ.ICHHFI,
OCHOBHBIX 3aKOHOB H CITIOCOOOB IIepeHOCa TEIIOTHl M MACCHI.

CTyneHT NOIKEH yMETh!
HpI/IMeHSITL OCHOBHLIC 3aKOHBbI IBWXCHUA XKXUAKOCTU W Tas3da, OCHOBBI T'HAPOTa30JUHAMUKH,
TGHJIO(I)I/ISI/I‘-IGCKI/IX CBOMCTB pa60q1/1x TCII, OCHOBHBIX 3aKOHOB TCPMOAHAMUKHA n
TCPMOANHAMUYICCKUX COOTHOH_IGHI/If/’I, OCHOBHBIX 3aKOHOB H CIIOCOOOB NnepeHocCa TCIJIOTBI 1 MACChI
AJI PaACUCTOB TCINIOTCXHUYCCKUX YCTAHOBOK U CUCTCM.

CTyneHT A0KEH BIIaJIeTh HABBIKAMM:
OcHOBHBIMH crioco0amMH MOJyYeHHs, peoOpa3oBaHMsl, TPAHCIOPTA U MCIOJIb30BAHUS TEIUIOTHI B
TEIUIOTEXHUYECKUX YCTAaHOBKAX U CUCTEMAX

4. O0beM IMCHUIIMHBI M BH/bI Y4eOHOI padoTsl (04Hast popMa o0yueHus1)

Bcero [TsaTe1it [lecroun
Bun yue6HO# paboThI 4acoB CeMecTp |ceMecTp
KonrakTHas pa6ora (Bcero) 120 48 72
IIpakTrueckue 3aHATUA 46 14 32
JIeKIIMOHHEBIE 3aHATUS 42 20 22
JlaGoparopHble 3aHATHS 32 14 18
CamocTosiTesibHast padoTa (Bcero) 141 96 45
Buael npoMe:KyTOYHOM aTTecTalnu 27 27
3auer +
DK3aMeH 27 27
O01masi Tpy10eMKOCTb 4aChl 288 144 144
Oo01masi Tpy10eMKOCTb 3a4eTHbIE
eIUHHNIBI 8 4 4

O0beM JUCUMILIMHBI M BUIBI Y4eOHOH padoThl (3a0uHasi Gpopma 00ydeHus )

Bcero UYersepth! |[1aTblii [lecroit
By yuebno# paboTh 4acoB W ceMecTp |[cemecTp |[ceMecTp
KonTakTHas padora (Bcero) 28 16 12
[IpakTnueckue 3aHATHS 8 4 4




JIeKIIMOHHbBIC 3aHATUS 10 6 4
JlaGopatopHbie 3aHATHSA 10 6 4
CamocrosiTesqibHast padoTa (Bcero) 247 92 92 63
Buabl npoMe:xkyTOUHON aTTeCcTAlUMN 13 4 9
3auer 4 4
DK3aMeH 9 9
O0mas Tpy10eMKOCTb 4achl 288 108 108 72
O0mas Tpy10eMKOCTh 3a4eTHbIE
eTUHMIBI 8 3 3 2
5. Conepxxanue 1M CUMILTHHBI
TemaTn4yeckoe JIaHupoBaHue (0UHOe 00yUeHHE)
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IIaTelii cemecTp, Beero 144 20| 14| 14| 96
Paznea 1 CraumoHapHasi TEeIUIONPOBOIHOCTH 51 6 6 4/ 35
TemonpoBoaHOCTh. 3akoH Dypre.
Tema | POBOA P 10| 2 8
HuddepenunanbHoe ypaBHEHUE TEIUIONPOBOIHOCTH
CranuoHapHasi TETUIONPOBOTHOCTh IJIOCKON
Tema 2 OJTHOPOJIHOW CTEHKH 0€3 BHYTPEHHUX UCTOUYHHKOB 10 1 2 7
Teria
TermmonpoBOAHOCTH MIIOCKON CTEHKH
Tema 3 poson of 1| 1 7
IIPU HAJMYUW BHYTPEHHUX UCTOYHHKOB TeIlIa
TermmonpoBOAHOCTh MIIOCKON CTEHKH
Tema 4 poson 120 1| 2| 4] 5
IIPU HAJMYUW BHYTPEHHUX UCTOYHHUKOB TeIlIa
TemmonpoBOAHOCTh WJIMHIPUYECKON CTEHKHU IIPH
Tema 5 poson THUTHHAD P 10| 1] 1 8
HAJIMYUU BHYTPEHHUX HCTOYHHUKOB TeIlIa
Paznen 2 HecranuonapHasi TenJionpoBoAHOCTb 20 2 2 16
TemrieparypHoO€ MOJI€ B MPOLIECCE OXTKICHUS
Tema 6 patyp pon A 0] 1| 1 8
(HarpeBa) TUTACTUHBI, CTEPIKHS
TemMrieparypHO€ MOJIe B MPOLIECCE OXTKICHUS
Tema 7 (HarpeBaHMs1) OECKOHEYHO UIMHHOTO IIUIMHIIPA, 10 1 1 8
nrapa v TeJ HepaBWIbHON (hOPMBI
KoHBeKTHBHBIH TeN1000MeH B O[THOPOAHOM
Pasen 3 AHOpOI 73| 12| 6| 10| 45
cpene
Tema 8 VYpaBHEHHs TEOPUH KOHBEKTHBHOTO TEIJI0O0OMEHA 10 2 8
Teopus moo0usi B KOHBEKTUBHOM TETNIOOOMEHE.
Tema 9 Yucna nogodust, XapakTepH3yIOLHe MpoIecChl 9 2 1 6
KOHBEKTHBHOTO TETNIOOOMEHA
Temootnaua mpu cBOOOTHON KOHBEKIIMH B
Tema 10 OOJBIIIOM 00BEME OKOJIO BEPTUKATHHBIX 10 2 1 7
MMOBEPXHOCTEM




CB0OOTHAsT KOHBEKIIMS OKOJIO TOPU30HTABHBIX

Tema 11 noBepxHocTeil. CBOOOHAS KOHBEKIIUS B 14 2 1 6 5
OTrpaHMYEHHOM IIPOCTPAHCTBE

Tena 12 Tennootnaua npu BBIHY’KAEHHOM MPOAOTBHOM 9 ) 1 6
OMBIBaHUH IJIOCKON TOBEPXHOCTHU

Tena 13 TemnnooTnaua npy BEIHYXKJACHHOM ITONEPEYHOM 1 1 1 4 5
OMBIBaHHH TPYO U MTy4KOB TPYO
Onucanue npoiiecca BbIHYKJIEHHOTO TEUEHUS

Tema 14 KUJKOCTH B TpyOax. Omnpenenenre ko3pHUIMEHTOB 10 1 1 8
TEIIO0TIAYH.
Ilecroii cemectp, Beero 117 22| 32| 18| 45

Paznen 4 Tensioo00MeH npu (pa3oBbIX NpeBpPALIEHUIX 23 4 8 11

Tena 15 TernooOMeH npy KOHACHCAIIMH HEMOABHKHOTO 9 1 4 4
napa.

Tema 16 TernnooOMeH mpu KOHICHCAIIUH JABIKYIIETOCS Mapa. 4 1 3

Tema 17 TemooOMeH npy KUTMICHUH 10 2 4 4

Pa3gen 5 JlyuucThlii Teniao006MeH 45 8 14 6| 17

Tema 18 OCHOBHBIE TOHSATHS M 3aKOHBI TEIJIOBOTO M3nyueHus | 10 2 4 4

Tena 19 TernooOMeH U3Ty4eHUEM MEXITy TBEPIBIMH 13 ) 4 4 3
TEJIaMH, Pa3AeICHHBIMU IPO3PayHON CPEIOM.

Tena 20 Teno ¢ 06051049K0I U IPOU3BOIBHO PACTIONOKEHHbIE 9 ) ) ) 3
Tena

Tema 21 W3nydeHne ra3os u napos. 6 1 2 3

Tema 22 JlyuucTsiil TeTII000MEH MEXKTy Ta30M U 000JIOUKOH. 7 1 2 4

Pa3nes 6 Tensionepenaua 32 6 6| 12 8

Tema 23 Tennonepenaya yepes3 MIOCKYK CTEHKY 11 2 2 4 3

Tema 24 Temtonepenaya yepe3 LUIUHIPUIECKYIO CTEHKY 11 2 2 4 3

Tema 25 TemmooOMeHHBIE anmaparbl 1 OCHOBBI UX pacyeTa 10 2 2 4 2

Paznean 7 Maccooraaua 17 4 4 9
OcHOBHBIE TIOJIOKEHUS TEIUIO- U MacCOOOMEHa.

Tema 26 Temo- 1 MaccoOOMEH B IBYXKOMITOHEHTHBIX 7 2 2 3
cpenax. TpoitHas aHanorus

Tena 27 Temnmo- 1 MaccooTaaya Npu UCIIAPEHUH KUJKOCTH B 6 1 ) 3
[Iapora3oBYyIO CPELY.

Tena 28 Temuio- 1 MaccooOMeH MPU XUMHUECKUX 4 1 3

IIPEBPALLCHUAX

Ha npomexyTouHy0 aTTecTalnio OTBOAUTCS 27 4acoB.

Coaep:xkanue TUCHHUIIMHBI (O4HOE 00y4eHHe)

Homep Tembl

Coaep:xaHue TeMbl

Tema 1

MeTOI[I)I HCCICA0BAHUA TCIIJIOBBIX ITPOLICCCOB. OCHOBHBIE IIOHATHUA,

HCIIOJIb3yeMbIE MPHU ONKMCAHUU MPOIECCOB MEepeHoca Teria. TeMneparypHoe mosie.
TemnepatypHblii rpagueHT. TenaoBoi moTok. [IT0THOCTE TEMI0BOrO MOTOKA.

3akoH Dypbe, KOADOUIHEHT TETUTONPOBOAHOCTH. MaTeMaTH4ecKas

dbopmMmynupoBka 3a1a4 TertonpoBoaHocTh. {uddepennnansoe ypaBHeHHE

TCIIOMPOBOAHOCTH.

KpaeBbie yciioBus 3aj1a4 TEIIONPOBOAHOCTH, Pa3IMYHbIE CIIOCOOBI 3aJaHUs

TPaHUYHBIX YCIIOBHIA.




Tema 2

TemneparypHoe 1ojie B INIOCKOW CTEHKE MPU TPAHUYHBIX YCIOBUAX MEPBOTO POAA.
[IpuBenenue ypaBHeHu# k 6e3pa3MepHOMY BUIY. 3aBUCUMOCTH kK03 duriuenra
TETUIONPOBOTHOCTHU OT TeMIIEpaTypbl. TerIonpoBOAHOCTh Yepe3 MHOTOCIONHYIO
CTEHKY. DKBUBAJICHTHBIH K03()(UIIMEHT TETIIONPOBOIHOCTH TIOCKOH CTEHKH.

Tema 3

[TnoTHOCTH 0OBEMHOTO TEIUTOBBIICTICHHS. TemMmnepaTypHOe ToJie B INTIOCKON CTEHKE
NpU HAIMYKU TEII0oBbIIeeHuH. CUMMETPpUUYHBIE YCIOBUS OXJIAXKICHUS
mactulbl. [lmacTrHa ¢ OTHOM TEIUIOM30JMPOBAHHON MOBEPXHOCTHIO. [lmacTuHa ¢
pa3HbIMH (IIOCTOSSHHBIMM) TEMIIEpaTypaMHu nosepxHocTe. Kpurepnii
ITomepanneBa. HecumMMmeTpuuHble YCIOBUS OXJIAXKIEHUS TUIACTUHBI.

Tema 4

JInHelHas MII0THOCTH TEIIOBOIO MOTOKA. TeMIieparypHO€e 1oJie B
UWJIMHIPUYECKON CTEHKE MPU TPAHUYHBIX YCIOBHIX MEPBOTO POAA.
TennonpoBOAHOCTh YepPE3 MHOTOCIOMHYIO HUIUHAPUYECKYIO CTEHKY.
DOKBUBAJICHTHBIN KOAPOUIIUEHT TEIIONPOBOIHOCTH IUIUHAPUICCKON CTCHKH.
TennonpoBOAHOCT Yepe3 UUIMHAPUYECKYIO CTEHKY IIPU T'PAHUYHBIX YCIOBUAX
TPEThEero poja (Terionepeaaya).

Tema 5

TemmeparypHoe 1moJse B HWIHHIPUUECKO CTeHKe P HAJIUYUU BHYTPEHHUX
MCTOYHUKOB Teria. TermionpoBoJHOCTh OTHOPOIHOTO LUIMHIPUYECKOTO CTEPIKHS
IIPU HAJMYUHU TETUIOBBLIEIeHUN. TerIonpoBOAHOCTh MINHAPUYECKON CTEHKHU C
BHYTPEHHUMH UCTOUHHUKAMHU TEIUIA: TEIUIO OTBOJUTCS TOJIBKO Yepe3 BHYTPEHHIOKO
MOBEPXHOCTD, TEIJIO OTBOJUTCS TOJIBKO UYepe3 HapyKHYIO TOBEPXHOCTh, TEILIO
OTBOJUTCA Yepe3 00€ MOBEPXHOCTH.

Tema 6

AHanuTtnueckoe onucanue npouecca. OCHOBHbIE OHATHS METOAa
HECTAllMOHAPHOHN TEIUIONPOBOAHOCTH: Oe3pa3MepHas H30BITOUHAS TEMIIEPATypa,
kpurepuit buo, kpurepuiit @ypse. HecrannonapHoe remneparypHoe 1oje B
IUIOCKOH IJIaCTHHE — PEIICHHUE 3a/1a4u B 0€3pa3MepHOM BHJIE METOJIOM pa3eieHHS
NEPEMEHHBIX. AHAJIN3 pelIeHNs. 3aBUCUMOCTh I0JIs TEMIIepaTyp oT uucia Oypee.
Homorpammbl. OCOOGEHHOCTH NIepecedeHus KacaTeNIbHBIX K PEIICHUIO Ha
MOBEPXHOCTH TUIACTHHBI. 3aBUCUMOCTD TOJISI TeMIepaTyp O€CKOHEUHOW TIaCTHHBI
oT uucia buo.

Tema 7

HecranmonapHoe TemneparypHoe 1oJie B CIUIONTHOM O€CKOHEYHOM IMIHHIPE, B
mape. Ananu3 peuenus. Cpenss 6e3pa3MepHas u30bITOUHAS TEMIIEPaTypa,
CpEIHsA 110 CEYEHUIO TEMIIEpATypa, ONPEIEICHUE KOJTUUYECTBA TEIIOTHI,
OTJIAHHOTO (TIOJYYEHHOT'0) TEJIOM B IIPOLIECCE OXJIAXKICHUs (HarpeBaHUsl).
OxnaxxaeHue (HarpeBaHue) Tel KOHEUHbIX pa3MepoB (mapajuiesnenumnes, Oaaka
IPSIMOYTOJIBHOTO CEUEHUS, IMJIMHAP KOHEYHOM JJIMHBI) — METO, IEPEMHOKECHHUSI
peLeHui.

Tema 8

OCHOBHBIE TIOHATHS U OTIPECIICHUS POLIECCOB KOHBEKTUBHOTO TEIJI000MEHA.
®dusnuecKue CBOMCTBA KUAKOCTEU. [ MIpoauHaMUYECKUI U TEIUIOBON
norpanuunsle cion. Auddepennunanbupie ypaBHeHHS KOHBEKTUBHOTO
TETI000MEHA JUIsl HeCXKUMaeMoi xuakoctu. [Ipumep cuctembl
nudQepeHInaIbHbIX ypaBHEHUH KOHBEKTHBHOTO TEIUIOOOMEHA.

Tema 9

Teopust moo0Oust Kak TEOpETHUECKasi OCHOBA SKCIIEPUMEHTATIBHOTO U3y4EHUS
KOHBEKTHUBHOTO TeruiooomMeHna. Kpurepuanbuele ypaBHeHus. Kpurepun nogobus.
MeTop! HKCTIEPUMEHTAIBHOTO OTIpeiesIeHUs KO3 PHUINEHTOB TEIUIO0TAAYH.
Ocpennenue ko3¢ dunuentor rermnooraadn. OcpeTHEeHUE TEMIIEPATYPbI JKUAKOCTH
1o cedeHn10. OcpeHeHne TeMIIEpaTyphl )KUJIKOCTH U TEMIIEPATYPHOIO HAIOpa 1o
uinHe TpyObl. [lomyueHne SMIUpUUYECKUX KPUTEPHATIBHBIX YPaBHEHUH.
Omnpenensromuii pazmep. Onpenensroas TeMneparypa.

Tema 10

O6ume cBenenus o cBoOoaHOM koHBekMU. Yncno Penes. Temnmootnaya npu
CBOOOIHON KOHBEKIIUH KHKOCTH OKOJIO BEPTUKAJILHOH ITACTHHBI W
BEPTUKAIBHOU TPYOBI.




Tema 11

Terootnaua npu cBOOOIHOM KOHBEKIIMU OKOJIO TOPU3OHTAIBHOM MIACTHHBI.
TeruooTnaua npu cBOOOIHOM KOHBEKIIMU HA TOBEPXHOCTH TOPU30HTAIHLHOTO
mMHApa. TeruiooTaada npu Maiblx 3HaYeHusAX yrcna Penes. CBobonHas
KOHBEKIIUS B MPOCJIONKAX U 3aMKHYTBIX MOJIOCTSIX. DKBUBAJICHTHBIN
KO3(UIMEHT TEIIONPOBOAHOCTH.

Tema 12

Teruootnaua npu cBOOOIHOM KOHBEKIIMU OKOJIO TOPU3OHTAIBHOM MJIaCTHHBI.
TeruooTnaua npu cBOOOIHOM KOHBEKIIMU HA TOBEPXHOCTH TOPU30HTAIBHOTO
mMHApa. TeruiooTaada npu Maiblx 3HaYeHusAX yrcia Penes. CBobonHas
KOHBEKIIUS B MPOCJIONKAX U 3aMKHYTBIX MOJIOCTSIX. DKBUBAJIEHTHBIN

K03 PHUIMEHT TETIONPOBOTHOCTH

Tema 13

l'uapoauHaMuka v TEMI000MEH MPH MONEPEYHOM O0TEKaHUU OIMHOYHOTO
IWIMHAPA. YTOJ OTPhIBA JAMUHAPHOTO U TypOYJIEHTHOTO OIPAaHHUYHOTO CIIOS.
N3menenne ko3¢ puirenTa TeriooTAaqY! IO OKPYKHOCTH IUIHHIPA.
TerooOMeH npy MONEPEeYHOM O0TEKaHUN KOPUJOPHBIX U MIAXMATHBIX ITYYKOB
Tpy0. 3aBUCUMOCTH TEIUIOOTAA4YX OT HOMepa psiaa, COOTHOIIEHHS MPOIOIBHOTO U
MOTEPEYHOTo 1IaroB my4ka. Cpennuii k03pGUiueHT TenmooTnauu Uit myyKa.
3aBUCUMOCTD TEIJIOOTAa4YH TPYO OT yIvia aTakH.

Tema 14

l'uapoauHaMuka v TEI000MEH NMPHU TEUEHUH KUJKOCTH B TpyOax U KaHajax.
BuvstHue cuiibl TSKECTH. BA3KOCTHBINM U BA3KOCTHOPABUTALUOHHBINA PEXKUMBI
TEIIO0TIauu. MaTreMaTnyeckoe ONMCaHue TeIUI000MEeHa IPU TEUCHUH JKUIKOCTH
B Kpymuoii Tpyoe. [ToHsiTe cTaOMIN3MpOBAaHHOTO TEIIOOOMEHA.

TernuooTnaua npu JaMUHAPHOM U TypOYJIEHTHOM TE€UEHHUH B ITIAKUX TPyOax.
OcobeHHocTH TemnooOMeHa B TpyOax HEKpyIIoro cedeHus. BnusHue
IIEPOXOBATOCTH MOBEPXHOCTH Ha TEII000MeH B Tpybax. Ternoornaua B
U30THYTHIX TPyOax.

Tema 15

Omnpenenenue 1 Kaccu(pUKaLUs MPOLECcCOB KOHeH Ay, TemmoooMeH npu
KOHJICHCAITMH YUCTBIX MapoB. TepMoIuHaAMUYECKUE YCIIOBHSI TPOTEKAHUS
npoliecca, IICHOYHas M KarenbHas KoHaeHcalys. [lnenounas konaencanus
HETIO/IBHKHOTO Napa Ha MOBEPXHOCTH BEPTUKAIBHOM MJIOCKOCTU U
TOPU30HTANIFHOTO IMINH/pA. KanenbHas KoHIeHcaus mapa.

Koappumment Tennoornaun Ha oTnenbHOM Tpyode. Cpennuit KoappuuueHT
TEIUIOOTJaYH My4Ka TpyoO.

Tema 16

Konpnencanus aBmwxyuierocs napa Ha oquHouHOM TpyOe. Konnencanus
JBIDKYILETOCS Mapa Ha TOPU30HTAIBHOM ITyuke Tpy0. Mi3MeHeHue pacxona u
cKopocTH napa. TernooTnaua npu Te4eHUH napa ¢ OOIBIIUMU CKOPOCTIMHU.
AnmnabarHas TeMIiepaTypa CTeHKH. M3MeHeHne pu3nueckux cBOMCTB
TETUIOHOCUTENIS C TEMIIEPATypPO.

Tema 17

YcnoBus 3apokIeHHS TApoBoi (a3bl B 00beMe MeperpeToi KHUIKOCTH U Ha
TBEPZI0H MOBEPXHOCTH. /IMHaMMKa MapoBBIX My3bIPHKOB ITpH KUIEHUH. «KpuBas
KUATICHHUsD». MeXaHU3M TeII000MEHa M pacyeTHbIE COOTHOIIEHUS [T TETUIOOTIauu
IPY My3bIPEKOBOM KHIIEHUH KUAKOCTEH. TermnooOMeH npu MiIeHOYHOM KUTICHUH
KUJKOCTEN.

Kpusuc my3sIppKOBOro KUMIEHHS XKHUIKOCTEH B cBOOOIHOM oObeMe. Temmeparypa
IIPEJEIBHOIO MEpErpeBa )KMIKOCTH, MUHUMAaJIbHAsI IJIOTHOCTH TEMJIOBOTO IOTOKA
IpH TUICHOYHOM KunieHHH. OcoOEHHOCTH TeII000MeHa IIPU KUIICHUU B TPyOax.
[IepexonHoe KUIEHUE.

Tema 18

Onucanue npoiiecca Jy4UCTOro TermiooomMeHa. BUibl Ty4nCTBIX MOTOKOB.
CrniekTpaibHasi INIOTHOCTh MOTOKA W3NTydeHus. IHTerpanbHas mioTHOCTh MOTOKA
u3nydeHusi. CoOCTBEHHOE, OTPaKEHHOE, MOITIOUICHHOE, POMYIEHHOE,

s dexTuBHOE, pe3yabTHpYIOlIee u3nydeHue. [loHsaTre abCcomoTHO YEPHOTO Tea.
N3nyvarenbHble XapaKTepUCTUKH a0COIFOTHO YepHOTO Tena. 3akoH [lanka.
[IpaBuno cmemenust Buna. 3akon Credana-bonbimana.

3akon Kupxroda. 3akon JlamGepra. YrioBsie ko3 HUIMEHTHI U3TyICHHS.




Tema 19

MerTozp! UCCIEIOBAHUS IPOLIECCOB JIyYUCTOTO TerioooMeHa. TermooOmen
N3JIYUYCHUCM B CUCTCMC TCJI C INIOCKOIIAPAJUICIIbHBIMU ITOBCPXHOCTAMMU.
TemmoobMen IIpU HAJITMYHU 3KPAHOB JI MIJIOCKOMApalJICIbHBIX TCII.
Koadurment uznmydeHus: TBEpAbIX TE U METOIbI €T0 ONpPEACTICHHS
(pazuanoHHBIN, KATOPUMETPHUUECKUHN, PETYISIPHOTO TETJIOBOTO PEKUMA,
HarpeBaHus C MOCTOSHHOM CKOPOCTBIO).

Tema 20

TemmooOMeH U3mydeHueM MEXIy TEJIOM U ero 000104Kkoi. TemmooOMeH npu
HAJIMYUH YKPAHOB IS TeJla ¢ 000109KoH. Term1o00MeH 3ITydYeHHEM MEKIY AByMSI
TEJIaMH, POU3BOJILHO PACMIOJIOKEHHBIMHU B MPOCTPAHCTBE. METOIIBI OTIpEIeIICHUS
YIIOBBIX KOY()(OUITMEHTOB U3ITydeHHs. | eoMeTpHYecKue CBOMCTBA JIyIUCTHIX
TIOTOKOB.

Tema 21

OCoOCHHOCTH U3TY4YCHHUs Ta30B ¥ MapoB. CTeneHb YePHOTHI YIIICKUCIIOTO Ta3a U
BOJSTHOTO 1apa. OCHOBBI IEPEHOCA U3TYUYCHHUS B TIOMIOMIAIONINX, H3TyJarOIuX U
pacceuBaronux cpenax. 3akoH byrepa. Cnoxnbiii Terooomen. Koaddurment
TETUTOOT/IAYHU H3ITyUYECHHEM.

Tema 22

JlyuucTsIil TETII000MEH MEKTy Ta30M U €ro 000s104Koi. [IpubmmkeHHbI METO T
pacuera CTeTIeH! YEePHOTHI IBIMOBBIX ra30B. MeTauryprudeckue HarpeBareIbHbIC
neun. OnpeaeneHne KOAQGUIMESHTA TEIUIOOTAAYH UITYICHUEM TS
HarpeBatesbHOU nieur. OnpeaeneHne TeMIIepaTypbl CTEHKH TICUH.

Tema 23

[Tepenaua Tema npy rpaHUYHBIX YCIOBUSAX TPETHETO poja (Teruionepeaaya).
Koaddunuent rermmonepenaun. TepMuueckoe COMPOTUBICHUE
TEIUIONPOBOIHOCTH, TEIUIOOTauH, TeIJIonepeiadn. | paHuuHbIe YCI0BUS BTOPOTO
U TPEThEro pojia. YpaBHEHHUE Terionepeaaqn. Temonepenada yepes
OITHOCJIOWHYIO cTeHKY. Koaddunment termmonepenaun. TepmMuueckoe
conpotuBieHue. Temonepenaya 4epe3 MHOTOCIONHYIO CTEHKY.

Tema 24

VYpaBHeHue Temonepenadn. Temionepenadya yepe3 OAHOCIONHYIO CTCHKY.
Koappumment rennonepenaun. Tepmuueckoe conporusienue. Temnonepenaua
yepe3 MHOTOCJIONHYI0 CTeHKY. PacueT uzonsauuu. Kpurnueckuii auamerp
W30S UH.

Tema 25

Tunel Tennoo6MeHHNKOB. PekyneparuBHbIe TEMI000MEHHHUKH. TeroBoii pacuer
PEKYIIepaTUBHBIX TEMIOOOMEHHUKOB: KOHCTPYKIIMOHHBIH, TOBEPOYHBIH,
runpasanueckuid. CpeaHenorapupmMuUUecKuil TeMIIepaTypHbIH Haop.

Tema 26

Huddyzus (MaccooOMeH) MoneKyssipHas U MoJisipHasi. KoHIeHTpamoHHas
nuddysust, 3akon duka, kodhpdumuent nuddy3uu. Tepmoaud dyzus,
O6aponuddysus. duddepenimanbabie ypaBHEHHsI TEIUIO- © MAaCCOOOMEHa.
Temno- u maccootnava. KoaddummeHt maccooTnaun. YpaBHeHHE KOHBEKTHBHOM
TEIUIO- U MAacCOOTAauU. AHAJIOTHsI IEPEeHOCa UMITYJIbCa, SHEPTUU U MACChI
KOMITOHEHTa (TpoiHas aHanorus). Pacuer maccootaadyu B ciyyae JIJaMUHApPHOTO
MOTPAHUYHOTO CJI0S TIPU BBIHYXACHHOM JIBIKeHHH. PacueT MaccooTnauu npu
TypOyJE€HTHOM TEUEHHUH KUIKOCTH HAa OCHOBE YpaBHEHHI TEIJIOOTIauu.

Tema 27

Bnaxnsiii Bo3ayx. [laBienune HackIeHHOTo napa. COCTOSIHUSA U OCHOBHBIE
XapaKTepUCTUKH BIIaXXHOTO Bo3ayxa. Mcnapenue Boasl. TeMmeparypa MOKporo
TEPMOMETPA.

Ncnapenue HeMOABUKHOM KaIllv, KOHCTaHTa ucnapenusd. McnapeHnue Karim npu
BBIHYKJICHHOHN KoHBeKInK. O0ayBaemast karuist. JleTsmmas karis.

Tema 28

OCHOBHBIE YPaBHEHHS TETUIO- 1 MACCOOOMEHA MIPH XUMUUYECKHUX MPEBPAIICHUSX.
Yucno JIptonca-Cemenona. TermooOMeH MeX Iy ra30BOM CMECHIO U
MOBEPXHOCTHIO pazjena (das.

TemaTnuyeckoe NVIAHUPOBAHUE (32049HOE 00yUeHME)
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Bcero 275 247
Paznea 1 CraunoHapHasi TEIUIONPOBOIHOCTH 50 44
Tena 1 TemonpoBoaHOCTh. 3akoH Dypre. 10 10
HuddepenunanbHoe ypaBHEHUE TEIUIONPOBOIHOCTH
CranuoHapHasi TETUIONPOBOTHOCTh MJIOCKON
Tema 2 OJTHOPOJIHOW CTEHKH 0€3 BHYTPEHHUX UCTOUYHHKOB 10 9
Teria
TemmonpoBOAHOCTh MIIOCKON CTEHKH
Tema 3 poson 11 10
IIPU HAJMYUW BHYTPEHHUX UCTOYHHUKOB TeIlIa
TermmonpoBOAHOCTh MIIOCKON CTEHKH
Tema 4 poson 9 7
IIPU HAJMYUW BHYTPEHHUX UCTOYHHUKOB TeIlIa
Tema 5 TennonpoBOAHOCTh MWIMHAPUYECKON CTEHKHU MPH 10 ]
HAJIMYUU BHYTPEHHUX HCTOYHHUKOB TeIlIa
Paznen 2 HecranuonapHasi TenJionpoBoAHOCTb 21 20
TemneparypHoe 1oJie B MPOIECCe OXIIaXACHUS
Tema 6 Patyp P 10 10
(HarpeBa) IUIACTUHBI, CTEPIKHS
TemneparypHoe 1oJie B MPOIECCe OXIIaXACHUS
Tema 7 (HarpeBaHMs1) OECKOHEYHO UIMHHOTO IIUIMHIIPA, 11 10
nrapa v TeJ HepaBWIbHON (hOPMBI
KoHBeKTHBHBIH TeN1000MeH B O[THOPOAHOM
Pasen 3 P 73 64
cpene
Tema 8 VYpaBHEHHsI TEOPUU KOHBEKTHBHOTO TEIJI0O0OMEHA 10 10
Teopus moo0usi B KOHBEKTUBHOM TETNIOOOMEHE.
Tema 9 Uucna nogo0usi, XapaKTepU3yIOIIHe MPOIEeCChI 10 10
KOHBEKTHBHOTO TETNIOOOMEHA
Temoornaua mpu cBOOOTHON KOHBEKIIMH B
Tema 10 OOJBIIIOM 00BbEME OKOJIO BEPTUKATHHBIX 11 9
MMOBEPXHOCTEM
CBo0OOIHAsT KOHBEKIIUS OKOJIO TOPU30HTATBHBIX
Tema 11 noBepxHocTeil. CBOOOHAS KOHBEKIIUS B 11 9
OTPAaHHYEHHOM MPOCTPAHCTBE
TennooTnaua mpy BEIHYXACHHOM MPOJOILHOM
Tema 12 Ad1a TP BRIy ol 10 9
OMBIBaHUH IJIOCKON TOBEPXHOCTHU
Tena 13 TernnooTnaua npu BEIHYXKJACHHOM ITONEPEYHOM 1 3
OMBIBaHHH TPYO U MTy4KOB TPyO
Onucanue npoiiecca BbIHYKJIEHHOTO TEUEHUS
Tema 14 JKUJKOCTH B TpyOax. Omnpenenenre ko3pHUIMEHTOB 10 9
TEIIO0TIAuH.
Paznen 4 Tensioo0MeHn npu ¢a30BbIX NpPeBpalIeHUAX 30 29
TennooOMeH mpy KOHAEHCALUN HEMOABUKHOTO
Tema 15 bi xorAercan A 10 10
napa.
Tema 16 TermrooOMeH Mpy KOHICHCAIIMH ABMKYIIETOCS mapa. 10 9




Tema 17 TerooOMeH npu KUICHUH 10 10

Paznen S5 JIy4duCcTBIil Tem1000MeH 52 2 1 2| 47

Tema 18 OcHOBHBIE IOHATHUS U 3aKOHBI TEIJIOBOTO M3MyyeHus | 10 1 9

Tena 19 TennooOMeH U3Ty4eHueM Mex1y TBEPABIMH 12 1 1 ) 2
TeJIaMH, pa3/ieJIeHHbIMU IPO3PauHON CpenoH.

Tena 20 Teno ¢ 0607109KO# ¥ POU3BOILHO PACIIONIOKCHHBIC 10 10
Tena

Tema 21 N3nydenue ra3oB v Mapos. 10 10

Tema 22 JlyducTBIi TEIUIO0OMEH MEX Ty I'a30M M 000JI0UKOA. 10 10

Paznea 6 Tensionepenaya 25 2 2 2 19

Tema 23 Temronepenaya yepes MIOCKYIO CTEHKY 11 1 2 8

Tema 24 Tennonepenaya yepe3 HWIMHAPUYECKYIO CTEHKY 10 1 9

Tema 25 TerooOMeHHBIE anmaparsl 1 OCHOBBI X pacueTa 4 1 1 2

Pa3gen 7 Maccooraaua 24 24
OcCHOBHBIE TIOJIOKEHHSI TEIUIO- ¥ MacCOOOMEHa.

Tema 26 Teruio- 1 MacCOOOMEH B IByXKOMIIOHEHTHBIX 8 8
cpenax. Tpoiinas ananorus

Tena 27 Temuto- n MaccooTIaua NpH UCIAPEHUH KHUIKOCTU B 2 2
[apora3oBylo Cpeny.

Tena 28 Temuno- 1 MaccooOMeH NpU XUMHUYECKUX 2 2
HPEBPALLCHUIX

Ha npoMexxyTouHyro arTecTaiuio oTBoAUTCA 13 yacos.

Coneprxkanue TMCHUILIMHBI (3209HOE 00y4eHMe)

Homep Tembl

Conepxxanue TeMbl

Tema 1

MerTozb! UCCNEIOBaHUS TEIJIOBBIX IporieccoB. OCHOBHbIE MOHATHS,
UCIIOJIb3yEeMbIe ITPH OTMCAHUH MTPOIIECCOB NIepeHoca Tera. TeMiepaTypHoe moie.
TemmneparypHbiii rpagueHT. TemnoBoil noTok. IIIOTHOCTE TEMIOBOro MNOTOKA.
3akoH Dypbe, k03P PUIHEHT TETUIONPOBOTHOCTH. MareMaTuieckas
dopmynupoBKa 3a/1a4 TerIonpoBogHOCTH. uddeperunanbHoe ypaBHEHUE
TETIONPOBOTHOCTH.

KpaeBble ycnoBus 3a/1a4 TETIIONPOBOJHOCTH, PA3JIMYHbIE CIIOCOOBI 3a1aHUS
TPAHUYHBIX YCIOBUH.

Tema 2

TemneparypHoe 1ojie B INIOCKOW CTEHKE MPU TPAHUYHBIX YCIOBUAX MEPBOTO POAA.
[IpuBenenue ypaBHeHu# k 6e3pazMepHOMY BUIY. 3aBUCUMOCTH K03 duiiuenra
TETUIONPOBOTHOCTHU OT TeMIIEpaTypbl. TerIonpoBOAHOCTh Yepe3 MHOTOCIONHYIO
CTEHKY. DKBUBAJICHTHBIH K03()(UIIMEHT TETIIONPOBOTHOCTH TIIOCKOH CTECHKH.

Tema 3

[TnoTHOCTH 0OBEMHOTO TEIUIOBBIICTICHHS. TemMnepaTypHOe ToJie B INTIOCKON CTEHKE
NpU HAIMYKU TETUI0oBbIIeeHuH. CUMMETpUUYHbIE YCIOBUS OXJIAXKICHUS
mactulbl. [lmacTrHa ¢ OTHONM TEIUIOM30JMPOBAHHON MOBEPXHOCTHIO. [lmacTuHa ¢
pa3HbIMH (IIOCTOSHHBIMM) TEMIIEpaTypaMu noBepxHocTe. Kpurepnii
ITomepannieBa. HecumMmMmeTpuuHble yCIOBUS OXJIAXKIEHUS TUIACTUHBI.

Tema 4

JInHelHas MIIOTHOCTh TEIIOBOIO MOTOKA. TeMIieparypHoOe 1oJie B
UWJIMHIPUYECKON CTEHKE MPU TPAHUYHBIX YCIOBHIX MEPBOTO POAA.
TennonpoBOAHOCTh YepPE3 MHOTOCIOMHYIO HUIUHAPUYECKYIO CTEHKY.
DOKBUBAJICHTHBIN KOAPGUIIUEHT TEIIONPOBOIHOCTH UIUHAPUICCKON CTCHKH.
TennonpoBOAHOCT Yepe3 UUIMHAPUYECKYIO CTEHKY IIPU T'PAHUYHBIX YCIOBUAX
TPEThEro poja (Teruionepeaaya).
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Tema 5

TemrmiepaTypHO€ 1oJie B HMJIMHAPUYECKON CTEHKE MPH HATUYUU BHYTPEHHUX
HMCTOYHUKOB TeIlIa. TeronpoBOAHOCTh OAHOPOAHOTO HUIUHAPUYECKOTO CTEPIKHS
IIPY HAJIMYWH TETUIOBBLIEIICHUH. TermIonpoBOAHOCTh HUIMHIPUYECKON CTEHKH C
BHYTPEHHUMH HCTOYHUKAMU TEIUIA: TETUIO OTBOAUTCS TOJIBKO Y€pe3 BHYTPEHHIOKO
ITOBEPXHOCTb, TETUIO OTBOAMTCS TOJIBKO Y€pe3 HAPYKHYIO OBEPXHOCTD, TEILIO
OTBOJIUTCSA Yepe3 00€ MOBEPXHOCTH.

Tema 6

AHanuTtHueckoe onucanue npouecca. OCHOBHbIE TOHATHS METOa
HECTAIMOHAPHOW TEIUIONPOBOIHOCTH: Oe3pa3MepHasi U30bITOUHAS TEMIIEpaTypa,
kputepuil buo, kputepuit @ypoe. Hecranqmonapnoe tremneparypHoe moJie B
IUIOCKOM MJIaCTHHE — pelIeHHE 3a/1auu B 0€3pa3MepHOM BUJIE METOJIOM pa3ziesieHuUs
MEPEMEHHBIX. AHAIU3 PEIICHHS. 3aBUCUMOCTbD OISl TEMIIEpATyp oT yucia Dypoe.
Homorpammel. OcoOeHHOCTH MepeceueHus KacaTelbHbIX K PEIIEHUI0 Ha
MOBEPXHOCTHU IUIACTUHBI. 3aBUCUMOCTbD IOJIsl TeMIepaTyp O€CKOHEUHOMN TIaCTUHBI
oT uucna buo.

Tema 7

HecranmonapHoe teMieparypHoe 1oJie B CIUIOIIHOM 0€CKOHEYHOM LIMJIMHIPE, B
nrape. Ananus pemienus. Cpennsis 6e3pazmepHas n30bITOUHAs TeMIepaTypa,
CpeIHssl IO CEYCHUIO TeMIIeparypa, OfpeieeHue KOJTHYeCTBA TEIIOThI,
OTJIAHHOTO (TTOJYYEHHOTO0) TEJIOM B TPOIIECCE OXJIAXKIACHUS (HarpeBaHUs ).
Oxnaxenre (HarpeBaHue) Tl KOHSYHBIX Pa3MepoB (Mapajuiesienuries, 6anka
IPSIMOYTOJIBHOTO CEUEHUS, IUIUHAP KOHEUHOMN JJTUHBI) — METOJ] TIEPEMHOKECHHUSI
pelICHUH.

Tema 8

OcHOBHbIE TIOHATHUS U OIPEIeJICHHsI IPOLIECCOB KOHBEKTUBHOTO TEINIOOOMEHA.
®u3nYeCcKre CBOMCTBA KUIAKOCTEH. [ MAPOAMHAMUYECKUI U TEIJIOBOM
norpaHuyHsle ciou. Juddepennumanbubie ypaBHEHUS] KOHBEKTHBHOTO
TeruiooOMeHa sl HeckuMaeMo skuakoctu. [Ipumep cucreMbl
nuddepeHIaIbHBIX YPABHEHHH KOHBEKTUBHOTO TETUIOOOMEHA.

Tema 9

Teopus nmonobOus Kak TeopeTuyeckas OCHOBA HIKCIEPUMEHTAIbLHOTO U3yUEHUs
KOHBEKTHBHOTO TeriooomMeHa. Kpurepuansusie ypaBHenus. Kputepuu nogoous.
MeTobl 3KCIIEpUMEHTANIBHOTO ONpeesieHns K03 pHUIIMEeHTOB TEMI00TIauu.
Ocpennenne kod3phueHToB Termiootaadn. OcpeTHeHne TeMIepaTypbl JKUIKOCTH
1o ceueHuro. OcpeHeHne TeMIIEpaTyphl )KUIKOCTH U TEMIIEpaTypPHOro Haropa 1o
JuiHe TpyOsl. [lonydyeHne sSMOMprUYecKUX KpUTEPHAIbHBIX YPaBHEHUH.
Onpenensronuii pazmep. Onpenenstoias Temineparypa.

Tema 10

OO6mue cBepeHus 0 cBOOOHOM KoHBeKIIMU. Yncno Penes. TermooTrnava npu
CBOOOTHOM KOHBEKITUH KUIKOCTH OKOJIO BEPTUKAIBHOU TIJIACTUHBI HITH
BEPTUKAIBLHOUN TPYOBI.

Tema 11

TeruooTada npu cBOOOIHOM KOHBEKIIMU OKOJIO TOPU3OHTAIBHOM MJIAaCTUHBI.
TeruooTnaua npu cBOOOIHOM KOHBEKIIMU HA TOBEPXHOCTH TOPU30HTAIBHOTO
mMHApa. TeriooTaada npy Maiblx 3HaYeHusAX yrcia Penes. CBobonHas
KOHBEKIIUS B MPOCJIONKAX U 3aMKHYTBIX MOJIOCTSIX. DKBUBAJIEHTHBIN
KO3(UIMEHT TeIIONPOBOAHOCTH.

Tema 12

TeruooTnaua npu cBOOOIHOM KOHBEKIIMU OKOJIO TOPU3OHTAIBHOM MJIaCTUHBI.
TeruooTnada npu cBOOOIHOM KOHBEKIIMU HA TOBEPXHOCTHU TOPU30HTAIHLHOTO
mMHApa. TeruiooTaada npu Maiblx 3HaYeHusAX yrcna Penes. CBobonHas
KOHBEKIIUS B MPOCJIONKAX U 3aMKHYTBIX MOJIOCTSIX. DKBUBAJIEHTHBIN

K03 PHUIMEHT TETIOPOBOTHOCTH

Tema 13

l'uapoauHaMuKa v TEMI000MEH MPH MONEPEYHOM 00TEKaHUU OIMHOYHOTO
[WIMH/IPA. YTOJI OTPhIBA JAMUHAPHOTO U TypOYJISHTHOTO OIPAaHHUYHOTO CIIOS.
N3menenne ko3¢ puirenTa TeriooTAaqY! M0 OKPYKHOCTH [UIHHIPA.
TerooOMeH npu NMONEPEeYHOM O0TEKaHUN KOPUIOPHBIX U MIAXMATHBIX ITYYKOB
TpyO. 3aBUCUMOCTH TEIUIOOTAAYX OT HOMepa psiaa, COOTHOIIEHHS MPOIOIBHOTO U
NOTIEPEYHOT0 1IaroB my4ka. Cpennuii k3G PUIueHT TemmooTIauu I My JKa.
3aBUCUMOCTD TEIJIOOTAaYH TPYO OT yIvia aTakH.
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Tema 14

l'uapoauHaMuka v TEMI000MEH NP TEUEHUH KUAKOCTH B TpyOax M KaHajax.
BuustHue cuiibl TSKECTH. BA3KOCTHBIN U BA3KOCTHOPABUTALUOHHBINA PEXKUMBI
TEIIO0TIauu. MaTreMaTnyeckoe ONMCaHue TeIUI000MEeHa IPU TEUCHUH JKUIKOCTH
B Kpymoii Tpyoe. [ToHsiTe cTaOMIN3MPOBAaHHOTO TEIIOOOMEHA.

TeruooTtnaua npu TaMUHAPHOM U TypOYJIEHTHOM TE€UEHHUH B ITIaKUX TPyOax.
OcobeHnHocTH TermnooOMeHa B TpyOax HEKpyIIoro cedeHus. BrnusHue
IIEPOXOBATOCTH MOBEPXHOCTH Ha TEII000MeH B Tpybax. Ternoornaua B
U30THYTHIX TPyOax.

Tema 15

Omnpenenenre 1 Kaccu(pUKaLys MpoLeccoB KoHeHcauu. TermoooMeH npu
KOHJICHCAITUH YUCTHIX MapoB. TepMoIuHAMUYECKUE YCIIOBHSI TPOTEKAHUS
npoliecca, IICHOYHas M KarenbHas KoHaeHcarys. [lnenounas konaencanus
HETIO/IBHKHOTO Napa Ha MOBEPXHOCTH BEPTUKAIBHOM MJIOCKOCTH U
TOPU30HTANIFHOTO IUINH/paA. KanenbHas KoHIeHcaus mapa.

Koappumment Tennoornaun Ha oTnenbHOM Tpyode. Cpennuit KoappuuueHT
TEIUIOOTaYH My4Ka TpyO.

Tema 16

Konpnencanus apmwxyuierocs napa Ha oquHo4HOM TpyOe. Konnencanus
JBIDKYILETOCS Mapa Ha TOPHU30HTAIBHOM ITyuke Tpy0. Mi3MeHeHue pacxona u
cKopocTH napa. TeriooTnaua npu Te4eHUH napa ¢ OOIBIIMMHU CKOPOCTIMHU.
AnunabarHas TeMIiepaTypa CTeHKH. M3MeHenne pu3nueckux CBOMCTB
TETUIOHOCUTENS C TEMIIEPaTypPO.

Tema 17

YcnoBus 3apoxIeHHs TapoBoi (a3bl B 00beMe MeperpeToi KHUIKOCTH U Ha
TBEPZ10i MOBEPXHOCTH. [[nHaMMKa MapoBBIX My3bIPHKOB IIPH KUIEHUH. «KpuBas
KUATICHHUsD». MeXaHU3M TeII000MEHa M pacyeTHbIE COOTHOIIEHUS [T TETUIOOTIauu
IPY My3bIPEKOBOM KHIIEHUH KUAKOCTEH. TermnooOMeH npu MiIeHOYHOM KUTICHUH
KUJKOCTEN.

Kpusuc my3sIppKOBOro KUMIEHHS KHUIKOCTEH B cBOOOIHOM oObeMe. Temmeparypa
IIPEEIBHOIO MEpErpeBa )KMIKOCTH, MUHUMAaJIbHAsI IJIOTHOCTH TEMJIOBOTO IOTOKA
IpH TJICHOYHOM KunieHHH. OcoOEHHOCTH TeII000MeHa IPH KUIIEHUU B TPyOax.
[IepexonHoe KUIEHUE.

Tema 18

Onucanue npoiiecca Jy4UCTOro TermiooomMeHa. BUbl Ty4nCTBIX OTOKOB.
CrnextpaibHasi INIOTHOCTh MOTOKA W3NTydeHus. IHTerpanbHas mioTHOCTh MOTOKa
u3nydeHusi. CoOCTBEHHOE, OTPaKEHHOE, MOITIOUICHHOE, TPOMYIIEHHOE,

s dexTuBHOE, pe3yabTHpYIOlIee u3nydeHue. [loHsaTre abCcomoTHO YEPHOTO Tea.
N3nydarenbHble XapaKTePUCTUKH a0COIFOTHO YEpHOTO Tena. 3akoH [lanka.
[IpaBuno cmemenust Buna. 3akon Credana-bonbimana.

3akon Kupxroda. 3akon JlamGepra. YrioBsie ko3 GUITMEHTHI U3TyICHHS.

Tema 19

MerTonbl nccnenoBaHus MPOIECCOB JTYYUCTOrO TermoooMeHa. Ternnooomen
U3TTy4YEeHUEM B CHCTEME Tell C TIOCKOMapalIeIbHBIMU TOBEPXHOCTSIMHU.
TennooOMeH Mpyu HaJTMYUK SKPAHOB TSI IJIOCKOMAPAIIEbHBIX Tell.
Koadduument nzmyueHus: TBEpAbIX T€T U METOBI €T0 ONPeIeTICHHS
(paauallMOHHBIN, KaJTOPUMETPUUYECKUN, PETYISIPHOTO TEIUIOBOTO PEXUMA,
HarpeBaHUs C MOCTOSHHOM CKOPOCTHIO).

Tema 20

TernooOMeH U3ITydeHnEM MEXIy TeJIOM U ero 00omoukoil. TermooOMeH mpu
HAJIMYMU YKPAHOB I Tesla ¢ 0005104Koi. Ternnoo0MeH n3ydyeHHeM MEXIY AByMs
TEJIaMH, TPOU3BOJILHO PACMIOIOKEHHBIMHU B MIPOCTPAHCTBE. METO/IBI ONIpeIeIeHUs
YIJIOBBIX KO3()(DUIIMEHTOB U3NTyueHHs. | eoMeTpruecKue CBOHCTBA JIyYUCTHIX
MIOTOKOB.

Tema 21

Oco0GeHHOCTH U3Ty4YeHHUs Ta30B U apoB. CTeneHb YepHOTHI YIIICKUCIIOTO Ta3a U
BOJSTHOTO napa. OCHOBBI EPEHOCA U3TYUYCHHUS B TIOMIOIIAOUINX, U3TyYaloIuX U
pacceuBaronux cpenax. 3akoH byrepa. CrnoxHslit Teruooomen. Kosgdumment
TETUIOOTIAYH U3ITyUYCHHEM.
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Jly4aucThIil TEI000MEH MEX Iy Ta30M U ero 000moukoid. [TpubmmkeHHBINH METO
pacueTa CTeIeH! YEePHOTHI IBIMOBBIX ra30B. MeTayurypruueckue HarpeBareabHbIe
neuyn. OnpezaeneHue K03(PUIMEHTA TEIUIO0TAAYN U3ITYUSHUEM JUTS
HarpesatenpHOU neun. OnpeaeneHne TeMIepaTypbl CTEHKU TeUH.

Tema 22

[lepenava Tema npu rpaHUYHBIX YCIOBUSAX TPETHETO poja (TEIUIonepeiaya).
Koappumment Temnonepenaun. Tepmudeckoe CONpOTHUBICHUE
TETUIONPOBOIHOCTH, TEIUIOOT/IAa4H, TeIuIonepenadn. [ paHnyHbIe yCIOBHS BTOPOTO
U TPETHETO poja. YpaBHEHHE Teruionepenayn. Teronepeaada uepes
ofHOCHOMHYI0 cTeHKy. Koaddunuent tenmnonepenaun. Tepmudeckoe
conporusieHue. Temonepenada 4epe3 MHOTOCIOWHYIO CTEHKY.

Tema 23

VYpaBHenue temonepenadyu. Temionepeaada yepe3 0JHOCIONHYIO CTEHKY.
Koaddunuent rermnonepenaun. Tepmudeckoe COnMpoTHBICHHE. Teruionepeaaya
4yepe3 MHOTOCIIONHYIO CTeHKY. Pacuer nzonanuu. Kpurndeckuit auamerp
U3O0JIALINN.

Tema 24

Tunel TermooOMeHHUKOB. PexyneparuBHbIe TEII000MEeHHUKH. TermioBoi pacuer
Tema 25 pPeKyIepaTUBHBIX TEIJIOOOMEHHUKOB: KOHCTPYKIIMOHHBIN, TOBEPOYHBIN,
ruapasnnueckuii. CpenHenorapuGMUIecKuii TeMIepaTypHbIF HAIop.

Huddysus (MaccooOMeH) MoeKynsipHas U MoisipHast. KoHIleHTpaunoHHas
muddysus, 3akoH Puka, koddpdunuent quddysun. Tepmonuddysus,
Oaponuddysus. JJuddepennmanbapie ypaBHEHHs TEIJIO- B MacCOOOMEHa.
Terno- u maccoornada. Koaddumuent Mmaccootnaun. YpaBHeHHE KOHBEKTUBHON
TEIJIO- ¥ MAacCOOTIa4H. AHAIOTHUS MIEPEHOCA UMITYJIbCa, JHEPTUU U MacChl
KOMIIOHEHTa (TpoiiHas aHanmorus). Pacuer MaccooTnauu B ciryyae JJaMHHAPHOTO
MOTPAaHUYHOTO CJIOS IIPU BBIHYKJICHHOM JBIKEHHH. PacueT Maccootaauu npu
TypOyJIEHTHOM TE€UEHUH KUIKOCTH Ha OCHOBE YPaBHEHUH TEIUIOOTAAYH.

Tema 26

Bnaxnsiii Bo3ayx. [laBieHne HacbleHHOTo napa. COCTOSHUS U OCHOBHBIE
XapaKTEepPUCTHUKU BIaXXHOTO Bo3ayxa. Mcnapenue Bonbl. TeMieparypa MOKpOro
Tema 27 TEPMOMETPA.

Hcnapenne HENOABMKHOU KaIllIM, KOHCTAHTa ucnapeHnus. Mcnapenue kammm npu
BBIHY’KJICHHOM KoHBeKIMu. O0myBaemas karis. Jletsinas karus.

OcHOBHBIE YpaBHEHUS TEILIO- U MACCOOOMEHA NPU XUMHUYECKHUX IPEBPAICHHSIX.
Tema 28 Uucno JIstouca-CemenoBa. TermiooOMeH MeXTy Ta30BOM CMECHIO U
MOBEPXHOCTHIO paznena as.

6. IlepeyeHb Yy4eOHO-METOAUYECKOr0 oOOecredYeHUsi JIA CAMOCTOSTEJbHOH PadoThI
00y4Yaromuxcs o AMCUUIJInHe (MOIYJII0)
Jlureparypa st caMOCTOSATEJIbLHOM padoThI CTY1€HTOB
1. TerutomaccooOMeH [ DNEKTPOHHBIN pecypc]: METOANYECKUE YKa3aHHs K Jab0opaTopHBIM paboTam
IUIL CTYACHTOB, OOYyYalOLIUXCSl MO0 HampaBieHUIo «TerosHepreTuka U TEIJIOTEXHUKA», OYHOM M
3a04HO# Popm oOyuenus, cocT. Jlekomues I1. JI., Apramonosa JI. I1., lonroeeix O. I. - M3nanue 2-e
u3d., mnepepad. u jgom. - Mxesck: , 2016. - 53 ¢ - Pexum pocryna:
http://portal.udsau.ru/index.php?q=docs&download=1&parent=12766&id=13177
Bonpoch! u 3a5aHusA 1J1s1 CAMOCTOSITeIbHOM PadoThl (04Hast popma 00ydeHH)
Isarbiii cemectp (96 4.)
Bun CPC: Pabora ¢ pekoMeHyeMoit mutepatypsl (20 4.)
CamocTrosTeTbHOE HM3Yy4YEHUE BOMPOCA, COIVIACHO PEKOMEHIYEMOM IMpernojaBaTeeM OCHOBHOM H
JIOTIOJIHUTENIBHOM JINTEPATyphI.
Bun CPC: JIaboparopnast pabota (rmoarotroBka) (28 d.)
Bun y4yeOHOro 3aHsATHS, HampaBiICHHBIM Ha YIIyOJeHME W 3aKpeIUieHHE 3HAHUH, MPaKTHUECKUX
HAaBbIKOB, OBJIAJICHUE METOAMKON M TEXHUKOW B3KcrepuMeHTa. [Ipm MOArOTOBKE OCYILIECTBISETCS
U3y4YEHNE TEOPETUUECKOI0 MaTepuraa, U3y4eHHe METOAUKHU SKCIIEPUMEHTA, BHIIIOJHEHUE KOHCIIEKTa K
naboparopHoii padore.
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Bun CPC: Tect (moaroroBka) (13 4.)
Cucrema cTaHIapTU3UPOBAHHBIX 3alaHUM, TO3BOJISAIONIAs ABTOMATU3UPOBATh MPOILEypy U3MEpPEHUs
YPOBHS 3HaHUM U YMEHUHN 00ydaromerocs.

Bun CPC: PacuerHo-rpadudeckue padbotsl (BoimoiHeHHE) (20 49.)

CpencTBo NpoBEPKH YMEHHUI NPUMEHATH MOIYUEHHbBIE 3HAHUS 110 3apaHee ONPEIEIIEHHON METOIUKE
JUIsL peleHus 3a1a4 WK 3aJaHUN 110 MOIYJIXO UJIU AUCLIUIUIMHE B LIEJIOM.

Bun CPC: TBopueckoe 3ananue (Boinonnenue) (15 4.)
YacTuyHO periaMeHTUPOBAHHOE 3a/laHue, MMEIOIIee HECTaHJapTHOE pEeHIeHHEe U MO3BOJIAIOIIEe
IUarHOCTUPOBaTh YMEHHUS, WHTETPUPOBATh 3HAHUS pA3IUYHBIX O00JacTeil, apryMeHTHUpOBaTh
COOCTBEHHYIO TOYKY 3p€HHsA. MOXKET BBINOJIHATHCA B MHAWBHUIYAJbHOM MOPAIKE HIM TPYIIOM
00yYaroIImXcs.
IlecToii cemectp (45 4.)

Bun CPC: Pabora ¢ pekoMmenayeMoit mutepatypsl (10 4.)
CamocrosTenpHOe U3YUYEeHHE BOITPOCA, COITIAaCHO PEKOMEHYEMOM MpenoiaBaresieM OCHOBHOW U

JOTIOJIHUTEIBHON JINTEPATyPBhI.

Bun CPC: JIaGoparopHast pabota (moarotoBka) (25 4.)
Bupn yueOHOro 3aHATHS, HampaBieHHBIH HAa YIIyOJI€HHE W 3aKpeIUICHHE 3HAHWH, MPaKTHYEeCKHUX
HABBIKOB, OBJIQJICHHNE METOJMKOW M TEXHUKOH SKCIepuMeHTa. [Ipy MOArOTOBKE OCYIIECTBISCTCS
U3y4YECHUE TEOPETHUECKOTO MaTepHraia, N3y4eHHEe METOIUKH YKCIICPUMEHTA, BBIITOJTHEHHE KOHCTIEKTA K
nmabopaTopHO pabore.

Bun CPC: Pacuerno-rpadudeckue padbotsl (BoimoHeHue) (10 9.)

CpencTBo NpoBEPKH YMEHHUI NPUMEHSATH MOJTYUEHHbBIE 3HAHUS 110 3apaHee ONPEIEIIEHHON METOIUKE
JUIsL peleHus 3a1a4 WK 3aJaHUN 110 MOIYJII0 UJIU AUCLIUIUIMHE B LIEJIOM.

Bonpoch! 1 3a5aHuA 1J1s1 CAMOCTOSITEIbHOM PadoThI (3a04Has ¢popma 00ydeHH)
Bcero yacoB camocrosiTesibHOM padoThl (247 4.)
Bun CPC: Pabora ¢ pekomenyemoit mutepatypsi (105 4.)
CamocTrosTeTbHOE HM3y4YEHUE BOMPOCA, COIIACHO PEKOMEHIYEMOM IMpernojaBaTeeM OCHOBHOM H
JIOTIOJIHUTENIHHOM JINTEPATyPHI.
Bun CPC: JIaboparopnast pabota (rmoaroroBka) (40 d.)

Bun y4yeOHOro 3aHsATHs, HampaBiICHHBIM Ha YIIyOJeHME W 3aKpeIUieHHE 3HAHUH, MPaKTHUECKUX
HAaBBIKOB, OBJIaACHHC MCTOHHKOﬁ M TEXHUKOH OKCIICPUMCHTA. HpI/I IMMOATOTOBKE OCYHICCTBIIACTCA
U3y4YCHUE TEOPETHUECKOTO MaTepuala, U3y4eHUe METOJMKH YKCIIEPUMEHTA, BBIMTOJTHEHUE KOHCIIEKTa K
naboparopHoii padore.

Bun CPC: Tect (moaroroBka) (35 4.)
Cucrema cTaHIapTU3UPOBAHHBIX 3a/laHUM, TIO3BOJISAIONIAs ABTOMATU3UPOBATh MPOILEypy U3MEpPEHUs
YPOBHS 3HaHUM U YMEHUHN 00ydaromerocs.

Bun CPC: KontponbHas padota (BeimonHeHue) (40 4.)

CpencTBo MpoBEpKU YMEHUW MPUMEHSTh MOJTYUYEHHbIE 3HAHUS IS pEUIeHUs 3a7ad OINpeIesIEHHOTO
THUIIA 110 TEME WIH pa3aeiy.

Bun CPC: Pedepar (Beimonnenue) (27 4.)

[TponykT caMOCTOSTENBHOM pabOTHI CTYACHTA, MPEJACTABISAIOMNNA COOOM KpaTKoe H3JIOKECHHE B
MUCbMEHHOM BHJE TMOJYYEHHBIX PE3yJIbTaTOB TEOPETUUYECKOrO aHaln3a OMNpEeAesIEHHOW HaydHOU
(yueOHO-HCCIIeI0BaTeILCKOM ) TEMBI, TJI€ aBTOP PACKPBIBAET CyTh UCCIEAYEMOMN MPOOIEMBbI, TPUBOIUT
pa3iIMyYHble TOYKU 3pEHUs, a TAK)Ke COOCTBEHHBIE B3IVISIbI HA HEE.

7. TeMaTuKa KypCcOBbIX Pa0OT(IPOEKTOB)
KypcoBbie paGoThI (TPOEKTHI) MO TUCIUTUIMHE HE TPEAYCMOTPEHBI.

8. ®oH O1IEHOYHBIX CPEACTB VI TEKYILIEero KOHTPOJISA M MPOMEeKYTOYHOM aTTecTaluu
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8.1. Komnerenuuu u 3ransl pOpMHUPOBaAHHS

Konap!r xomnereHmmii

Oranbl GOPMHUPOBAHUS

Kype, ®opma Pasnensl AMCHUIIIMHBI
CEeMECTp | KOHTPOJISA
OIIK-2 OIIK-3 3 kype, 3auer Paznen 1:
CramoHapHas TeTUIONPOBOAHOCTb.
[LsaTe1it
ceMecTp
OIIK-2 OIIK-3 3 kype, 3auer Paznen 2:
HecranmonapHas TeIuionpoBOIHOCTb.
[LsTe1it
ceMecTp
OIIK-2 OIIK-3 3 kype, 3auer Paznen 3:
KoHBEeKTHBHBIN TETUIO0OMEH B OAHOPOIHOM Cpejie.
[TaTeiit
ceMecTp
OIIK-2 OIIK-3 3 kype, Ok3amen |Pasnen 4:
Teroo6meH npu (a30BBIX MPEBPAIIECHUIX.
[Tecroun
ceMecTp
OIIK-2 OIIK-3 3 kype, Ok3amen |Pasnen 5:
JlyducThlii TETII000MEH .
[Tecroun
ceMecTp
OIIK-2 OIIK-3 3 kype, Ok3amen |Pasnen 6:
Tennonepenaya.
[Tecroun
ceMecTp
OIIK-2 OIIK-3 3 kype, Ok3amen |Pasnmen 7:
Maccootnaua.
[Tecroun
ceMecTp

8.2. Iloka3aren ¥ KPUTEPHH OLCHNBAHUS KOMIIETCHIINH, IIKAJIbI OLlCHUBAHUS
B pamkax wu3y4aeMOM JAMCHUMIUIMHBI CTYAEHT JE€MOHCTPUPYET YPOBHU OBJIAJCHUS
KOMITETEHIIUSIMU:

I1oBBIIICHHBIN YPOBEHbB:

JIOCTUTHYTBIN ypOBEHb OILIGHKH PE3yJbTaTOB OOYYEHUS SBIISCTCS OCHOBOW Mg (hOpMUPOBAHUS
KOMIETEeHITH, cooTBeTcTByIomux TpeboBanmsiMm PI'OC. ObGywaromuecss CrOCOOHBI HCIOJIb30BATh
CBEJICHUS W3 PA3IUYHBIX HCTOYHUKOB ISl YCHEIIHOTO HCCICIOBAaHUS W TIOMCKA PEIICHUS B
HECTaH/IAPTHBIX MTPAKTUKO-OPUEHTUPOBAHHBIX CUTYAIIHSX.

ba3oBblii ypoBEHb:

06yqa10nmec;1 NPpOACMOHCTPHUPOBAIM PE3YJILTATEI HAa YPOBHC OCO3HAHHOIO BJIAACHUSA 3HAHUAMU,

YMCHUSIMHU,

HaBblkaMu. OOyuarommuecs CIOCOOHBI aHAIM3HPOBATH,

000CHOBaHKE BBIOOpA METO/IOB PEIICHUS 33/1aHUI B TPAKTUKO-OPUEHTUPOBAHHBIX CUTYaLIUsX.

[ToporoBblii ypoBEHb:

IIPOBOJUTL CPAaBHEHUE U
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JIOCTUTHYTHI ypOBEHb OIICHKH PE3YyJIbTaToB OOYUYCHMs IOKa3bIBAET, YTO OOydaroluecs: 00JaaiaioT
HE0OXOIMMOM CUCTEMOM 3HAHUI U BIQ/ICIOT HEKOTOPHIMH YMEHUAMU 10 aucturuinHe. OOyyaronuecs
CMOCOOHBI TMOHMMAaTh W HWHTEPIPETHPOBATH OCBOCHHYIO HH(OPMAIMIO, YTO SIBISETCS OCHOBOMU
yCHeurHoro (popMupoBaHus yMEHUI U HABBIKOB ISl PELICHUS PAKTUKO-OPHUEHTHPOBAHHBIX 3a/1a4.
YpoBEeHBb HUXKE IIOPOTOBOIO:

PesynbraTtel 0OydeHUs CBUIETEIBCTBYIOT OO0 YCBOCHHMHM HMMH HEKOTOPBIX JJIEMEHTApPHBIX 3HAHHUM
OCHOBHBIX BONPOCOB IO IUCHHUIUIMHE. JlomylIeHHbIe OMMOKM W HETOYHOCTH ITOKa3bIBAIOT, UTO
CTY/ICHTBI HE OBJIaJIC]TH HEOOXOIMMON CUCTEMOM 3HAHUMN 10 JUCIUIUINHE.

YpoBeHb [IIxana oneHUBaHUA I IPOMEKYTOUHON
c(hOpMUPOBAHHOCTH aTTecTaluu
KOMIICTCHIINH DK3aMeH 3auer
(maddepeHmpoBaHHBIN
3a4eT)
[ToBbILIEHHBI 5 (oTIM4HO) 3a4TEHO
bazoBsrit 4 (xoporo) 3a4TEHO
IToporossrit 3 (YIOBIETBOPUTEIBLHO) 3a4TEHO
Hwmxe moporosoro 2 (HEeyJIOBIIETBOPUTENIHHO)  |HE 3aYTCHO

Kputepuu orieHK 3HaHUI CTYAEHTOB MO JUCIUILTHHE

Ouenka Xopo1o:
[TonHoTa 3HaHMIA: ypOBEHb 3HAHUN B 00bEME, COOTBETCTBYIOIIEM ITPOrpaMMe MOATOTOBKH, JOMYIIEHO
HECKOJIbKO HETPYOBIX OIIHUOOK.
Hanuuue ymeHuii: mpoaeMOHCTPUPOBAaHbl BCE OCHOBHBIE YMEHUS, PEIIEHbl BCE OCHOBHBIE 3aJ]aul C
HerpyObIMH OIIMOKaMH, BBITIOJIHEHBI BCE 3a/1aHUs B TOJTHOM 00beMe, HEKOTOphIE ¢ HeI0UeTaMu.
Hanuuve HaBbIKOB (BlIaZIeHHE OIBITOM): MPOJEMOHCTPUPOBAHbI 0a30Bble HABBLIKUM IPU PEIICHUU
CTaHJaPTHBIX 3a/1a4 C HEKOTOPHIMU HE0YETaMHU.
XapakTepucTuka cpoOpMHUPOBAHHOCTH KOMITETECHITHNA:
- c(OpMHPOBAaHHOCTH KOMIIETEHIIUH B 1IEJIOM COOTBETCTBYET TPEOOBAHUSM;
- UMEIOIIMXCS 3HAHWW, yYMEHMH, HaBHIKOB M MOTHBALlMM B II€JIOM JOCTATOYHO [UISl PELICHUS
CTaHJAPTHBIX MPAKTHYECKUX (MpOoheCCHOHABHBIX) 3a/1a4.
YpoBeHb CHOPMUPOBAHHOCTH KOMIIETEHITUI: CPEITHUM.

OueHka YI0BIE€TBOPUTENBHO:

[TomHOTA 3HAHMIT: MUHUMAJIBLHO JIOMYCTUMBIA YPOBEHB 3HAHUM, JOMYIIIEHO MHOTO HETPYOBIX OIIHNOOK.
Hanuuue ymeHuii: mpoieMOHCTPUPOBAHBI OCHOBHBIE YMEHHSI, PEILICHbI TUTIOBBIE 33a]1a4l C HETPYObIMU
olIMOKaMU, BHITIOJTHEHBI BCE 3aJJaHMs], HO HE B ITOJIHOM O0BEME.

Hannuve HaBBIKOB (BNaJICHHE OMNBITOM): MMEETCSs MHUHHMAJbHBIH HaOOp HABBIKOB [UJIsl PELICHUS
CTaHJapPTHBIX 3a/1a4 C HEKOTOPHIMU HE0UYETaMHU.

XapakTepucTuka cpOpMHUPOBAHHOCTH KOMITETECHITHNA:

- c(OopMHPOBAHHOCTH KOMIIETEHIIUN COOTBETCTBYET MUHUMAIIBHBIM TPEOOBAHUSM;

- WUMEIOIUXCS 3HAHUM, YMEHMI, HABBIKOB B  II€JIOM JOCTAaTOYHO MAJIi PELICHHUsS MPaKTUUYECKUX
(mpodeccuoHaNBbHBIX) 3a7ad, HO TpeOyeTCs JIOMOJHUTEIbHAs TMPAKTHKA 10 OOJBITUHCTBY
MPAKTHYECKHUX 3a]ay.

YpoBeHb C(HOPMUPOBAHHOCTH KOMIIETEHITUN: HUXKE CPETHETO.

Ouenka HeynoBneTBopuTeabHO:
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[TonHOTa 3HAHUI: YpOBEHb 3HAHUHN HMYKE MUHUMAIBHBIX TPEOOBAaHUH, NMENIN MECTO IrpyOble OIIMOKH.
Hanuune yMmeHunii: npyu pelieHny CTaHAapTHBIX 3a/1ad HE MPOJEMOHCTPUPOBAaHbI OCHOBHBIE YMEHHS,
MMEI MECTO IrpyOble OITHOKH.
Hanuune HaBBIKOB (BJ1aJIEHUE OIBITOM): IIPU PELIEHUH CTAaHJAPTHBIX 33]a4 HE MPOJEMOHCTPUPOBAHBI
0a30BbIe HAaBBIKU, UIMEJIH MECTO TPYObIE OIINOKH.
XapakrepucTuka cOpMUPOBAaHHOCTH KOMITETCHLIUH:
- KOMIIETEHLIUS B TTOJIHOM Mepe He chopMUpOBaHa;
- MMEWINMXCA 3HaHWM, YMEHMH, HABBIKOB HEAOCTATOYHO JJIs PELIEHUS IPAKTHYECKHUX
(mpoeccrnoHaIbHBIX) 3a/1a4.
YpoBeHb C(HOPMUPOBAHHOCTH KOMIICTCHIIUN: HUZKHIA.

Oreuka He 3aureno:

[TomHOTA 3HAHMI: YPOBEHBb 3HAHUI HIYKE MUHIUMAJIBHBIX TPEOOBAHUA, UMEITH MECTO TPYObIe OITHOKH.
Hanuuue ymenwmii: npu pemieHun CTaHAAPTHBIX 3a/1a4 HE MPOJEMOHCTPUPOBAHBI OCHOBHBIE YMEHHS,
HMMEJTH MECTO TPyObIe OITHOKH.
Hanunure HaBBIKOB (BJ1aJIeHUE OIBITOM): TIPU PELUICHUH CTAaHJAPTHBIX 3a]a4 HE MPOJIEMOHCTPUPOBAHBI
0a30BbIC HABBIKW, UMEJTH MECTO IPYOBIC OITHOKH.
XapakTepucTuka cpOpMHUPOBAHHOCTH KOMITETECHITHNA:
- KOMIIETEHLUS B IOJTHOU Mepe He c(hOpMUPOBaHa;
-  UMEIOIIMXCS 3HAHWM, YMEHMH, HABBIKOB HEIOCTAaTOYHO JUII pELICHUs IPAKTHYECKUX
(mpodeccrnoHanbHbBIX) 3a/1a4.
YpoBeHb CHOPMUPOBAHHOCTH KOMIIETEHITUN: HU3KHUH.

OrneHka 3a4TeHO:
IlonHoTa 3HAHMM: HE HUXKE MHUHUMAJIBHO JOIYCTUMOIO YPOBEHS 3HAHUM, BO3MOXEH JOIIyCK
MHOKECTBA HETPYOBIX OIMIMOOK.
Hanuune ymenmii: ymeHus copMupoBaHbl HE HMXKE JEMOHCTpAIlMM OCHOBHBIX YMEHUH, pelIeHHUs
TUIOBBIX 3371a4 ¢ HErPpyObIMU OITMOKaMU, BBITIONHEHBI BCE 33/1aHUS, HO HE B IIOJIHOM 00beMeE.
Hannare HaBBIKOB (BIAJCHHUE OMBITOM): KAK MUHUMYM UMEETCSI MUHUMAJIbHBIA HAOOp HABBIKOB JUIS
pElIeHNs CTaHAAPTHBIX 3a/1a4 ¢ HEKOTOPBIMU HE0UYETaMHU.
XapakrepucTuka cOpMUPOBAaHHOCTH KOMITETSHIIUH:
- ¢(hOpMUPOBAHHOCTH KOMIIETCHLIUN HE HIDKE MUHUMAJIbHBIX TPeOOBaHUI;
- UMCIOUIMXCS 3HAHWM, YMEHUM, HABBIKOB KAK MUHUMYM JIOCTATOYHO JUIsI PEUICHUS MPAKTUYECKUX
(mpoeccuoHaNbHBIX) 33434, BO3MOXKHO TpeOyeTcsl IOMOJHUTENbHAsI MPAaKTHKA MO OOJBIINHCTBY
IIPAKTUYECKUX 3a]au.
YpoBeHb c(HOPMUPOBAHHOCTU KOMIIETCHIINI: MUHUMATBHBIA YPOBEHDb HUXKE CPETHETO.

Onenka OTINYHO:
[TonmHoTa 3HAHUWU: ypOBEeHb 3HAHUI B 00BEME, COOTBETCTBYIOIIEM MpOrpaMMe IMOATOTOBKH, 0e3
OLINOOK.
Hanuune ymeHMii: mpoJeMOHCTPUPOBAaHbl BCE OCHOBHBIE YMEHUS, PELLIEHBl BCE OCHOBHBIE 3aJjaudl C
OT/ICTILHBIMH HECYIIIECTBEHHBIMU HEJI0YETaMH, BHITIOJTHEHBI BCE 33/1aHUS B IIOJIHOM 00beMeE.
Hanuuue HaBbikOB (BNAJE€HUE OMBITOM): MPOJEMOHCTPUPOBAHBI HABBIKK TMPU  PELICHUU
HECTaHJIaPTHBIX 3a]1a4 0e3 OmMO0K 1 HEOUETOB.
XapakrepucTuka cOpMHUPOBAaHHOCTH KOMITETSHIIUH:
- ¢(hOpMUPOBAHHOCTH KOMIIETCHILIMH TTOJTHOCTHIO COOTBETCTBYET TPEOOBAHUSM;
- UMEIOUIUXCS 3HAHWW, YMEHHI, HABBIKOB U MOTHBALMU B MOJHON Mepe JOCTATOYHO IS PEIICHUs
CJIOKHBIX MPAKTUYECKUX (TpodheccuoHaIbHbIX) 3a/1a4.
YpoBeHb c(HhOPMUPOBAHHOCTH KOMIICTCHIIUN: BHICOKHIA.

8.3. TunoBbie BONPOCHI, 32JaHUA TEKYLIEro KOHTPOJIS
Paznen 1: CraunonapHasi TEMIONPOBOIHOCTh

OIIK-3 CnocobeH JeMOHCTpUPOBAThH TMPUMEHEHHE OCHOBHBIX CIOCOOOB  TMONydYEHUS,
npeoOpa3oBaHus, TPAHCIIOPTa W HCIONB30BAHUS TEIUIOTHI B TEIUIOTEXHUYECKUX YCTAHOBKAX U
CUCTeMax
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1. [IMOTHOCTH TEMJIOBOTO MOTOKA Yepe3 IJIOCKYI0 CTeHKY TonmuHoi 6=50 mm q=70 B1/mM2.
OrnpenenuTh pa3HOCTh TEMIEPATYP HA MOBEPXHOCTSIX CTEHKH, €CIM OHA BBINOJHEHA: a) W3 JaTyHU
(A=70 B1/mM0C); 6) u3 kpacuoro kuprnuda (A= 0,7 Br/M0C); B) u3 npooku (A= 0,07 Bt/mM0C).

2. OnpenenuTs TEMIIEpaTypbl Ha MOBEPXHOCTAX COMPUKOCHOBEHHUS CIIOEB CTEHKH tC2 KaMepbl
CropaHus U Ha BHEIITHEW MOBEPXHOCTH tc3, eciii BHYTpeHHH auameTp kamepbl d=190 mMm, TonmmHa
3aIUTHOTO MOKPBITHS, PACIOJIOKEHHOTO C BHYTPEHHEH CTOPOHBI OCHOBHOM CTEHKH, 0= MM U €ro
ko3¢ dunment teronpoBonHoctd A=1,15 B1/MOC, a TonmmHa OCHOBHOW CTEHKH 0=2 MM H €€
ko3¢ dunment teruonpoBogHocTH A=372 B1/MOC. VYmenbnbiii TermoBoil morok q=407500 Bt/m,
TeMmIepaTrypa Ha MOBEPXHOCTH MOKPBITUS CO CTOpOHBI Kamepsl tc2=12000C.

3. Ilo crepkHIO M3 HepKaBeromel cranu auaMerpoM d= 10 MM MPOXOAMUT 3IEKTPUUECKUNA
TOK, BBI3BIBAIONINN OOBEMHOE BBIJCIEHHE TEIJIOTH MOIMHOCTRI0O qv= 24-107 Bt/mM3. Ha
IIOBEPXHOCTHU CTEp)KHSA mojaepxkuBaercss Ttemmneparypa tc=300C. Haiitu temmeparypy Ha ocu
cTepxHs t0 ¥ MITOTHOCTH TETIOBOTO MOTOKA HA BHEIIHEH MOBEPXHOCTH CTEPXKHSI, eclii kKo duimeHt
TEIUIONpPOBOHOCTH cTanu A = 25 B1/MOC.

OIIK-2 Cnoco0GeH MpUMEHATh COOTBETCTBYIOIIUI (PU3MKO-MATEMAaTHUYECKUN ammapar, METOIbI
aHaJIM3a U MOJCIHPOBAHHUS, TEOPETUUECKOTO M SKCIIEPUMEHTAIBHOIO UCCIEIOBAaHUS MPU PELICHUU
npodeccHOHANBHBIX 3a/1a4

1. Pacuer TemiaoBOro moToka TEMJIOMPOBOJHOCTHIO YE€pe3 IUIOCKYI0 OIHO- U MHOTOCJIOMHYIO
CTEHKY.

2. Pacuer TemnoBOro MOTOKAa TEIUIONPOBOJHOCTBIO Ye€pe3 MWJIMHAPUYECKYI0 OAHO- U
MHOTOCJIOMHYIO CTEHKY.

3. Pacuer TemioBOro nmoToka TEerIonpoOBOAHOCTHIO YEPE3 CTEHKH HENIPaBUIbHON (OPMBI.

4. PacueT >KBHUBaJCHTHOTO KO3(PUIMEHTa TEIIONPOBOAHOCTH OJHO- W MHOTOCIONHBIX
CTEHOK.

5. Pacuer nporiecca TemIonpoBOAHOCTH MPU HATUYUHU BHYTPEHHUX UCTOYHUKOB TEIUIOTHI.
Paznen 2: HecranmonapHas TemIonpoBOAHOCTh

OIIK-3 CnocobeH JeMOHCTpUPOBATH TMPUMEHEHHE OCHOBHBIX CIOCOOOB  TMONy4YEHUS,
mpeoOpa3oBaHus, TPAHCIIOPTa W HCIONB30BAHUS TEIUIOTHI B TEIUIOTEXHUYECKUX YCTAHOBKAX U
cucTeMax

1. OnpenenuTh TEMIIEpaTypy Ha MOBEPXHOCTU U B IIEHTPE paBHOMEPHO HarpeToro a0 t0 =900
0C pnmuHHOTO CcTanbHOTO MHHApaA quamerpoM d=350 mm depes 1 gac, 0.5 yaca u 20 MUHYT mocle
MOMEIICHHUST €r0 Ha BO31IyX, Temreparypa koroporo tk= 25 0C. KoadduiueHnt Temnoormayu oT
CTEHKH IWIMHAPA K Bo3ayxy o= 50 B1/M2 0C, ko3¢ dunuenT termionpoBogHocTy ctamu A= 50 Bt/m
0C, ynenbHas tertoeMkocTh ctanu cp= 0,7 x[x/kr0C, mnotHocts ctamu p = 7900 kr/m3.

2. HavanpnHas temmeparypa ymcta cranu tommuHod o= 10 mMm, t0=1000C. duznueckue
cBoiicTBa cranmu: kodhdummeHnt TterutonpoBogHocTH A=45 B1/MO0C, miotHocte p = 7900
kr/m3,TermnoemMkocth cp= 0,46 kJ[x/krOC. Haittm temmneparypy yimcra depe3 | MUH mocie Hadana
OXJIAKJICHUS B BO3Ayxe U B Boze. st Bo3ayxa kodddurment terootaadun o= 8 Bt/mM2 0C, m1st BoIsI
o= 500 Bt/m2 0C. U B Tom 1 B npyrom ciydae tx=200C.

3. BHyTpeHHsI1 4YacTh OrpaKACHWsI MPOMBIIUICHHON IE4YH BBHINOJIHEHA W3 OTHEYIOPHOTO
MaTepuaia, a BHEIIHSSI TIPEACTABISIET COO0M TETUIOBYIO M30JsIUI0. TonmuHa oraeymnopa 6= 250 M,
ero (Qusnueckue cBoWcTBa: KOdPUIHUEHT TeruionpoBogHocTH A=45 B1/MOC, ko3ddunueHt
TeMreparyponpoBoaHoctu a= 3,5-10 -7m2/c. Temnepatypa oraeynopa u temmneparypa nedu t0=200C.
Haiitu Temneparypbl BHyTpeHHEN M BHEITHEH MOBEPXHOCTEN orueynopa yepes 10 gacoB mocie Toro,
KaK TemIreparypa Tra3oB B me4du Bo3pactaeT 10 tk = 1000Kosdduiment temoornaun or ra3oB K
crenke o= 32 Br/m2 0C.

OIIK-2 CrocobeH MpUMEHATh COOTBETCTBYIOIMINUN (DHU3MKO-MAaTEMaTHUYECCKUN ammapar, METOIbI
aHaJM3a U MOJAEIMPOBAHUS, TEOPETUYECKOTO M HKCHEPUMEHTAIbHOTO MCCIEAOBAaHUS MPU PEUICHUH
npodeCcCHOHATBHBIX 3a]1a4

1. Pemrenue 3a1a4 HeCTallMOHAPHOW TEIJIOMPOBOIHOCTH € TOMOIIBIO HOMOTPAMM.

2. PacyeT mpo1ieccoB HarpeBa 1 OXJaxJIEHHUs MIACTUHBI.

3. Pacuer npolieccoB HarpeBa u OXJIAKICHUS CTEPIKHS.
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4. IlpuMeHeHue MeToAa PErYISIPHOTO peXuMa OXJIAXACHUS Tell JUIsl SKCIEPUMEHTAIbHOIO
OIpeesieHHs! TeIUIO(PU3NIECKUX CBOICTB BEIIECTB.

Pasnen 3: KoHBEKTHUBHEBIN TETJIOOOMEH B OTHOPOTHOM cperie

OIIK-3 Cnoco0GeH JAeMOHCTpUPOBATh TNPUMEHEHHE OCHOBHBIX CIIOCOOOB  IOITYYEHUS,
npeoOpa3oBaHusi, TPAHCIOPTAa U MCIOJIb30BaHHUSA TEIUIOTHI B TEIUIOTEXHUYECKUX YCTAHOBKAX U
cucremMax

1. Onpenenuth cpenHee 3HaueHue kodddumuenra rermnoornauu o, Br/M2 0C u xonmdecTBo
nepeaaBaeMoii TernoTsel @, BT mpu TeueHnu BOAbI B TOPU3OHTAIBHOM TpyOe auamerpom d= 150 MM
u umHON | = 2 M, ecnu cpenusist ckopocTh TedeHus o= 0,8 m/c, cpeaHss Temmneparypa BOIbI b=
600C , cpennsist remneparypa crenku tc= 200C.

2. Bnonp ropsiueil CTEHKH ¢ OCTOSIHHOM Temneparypoi tc=120 °C HampaBiieH IOTOK BO3yXa
CO CKOpOCTBIO ®= 5 M/c. Onpenenuts cpeqHuil KOAPPHUIHUEHT TEeII00TAaYH OT CTEHKH K BO3AYXY,
eclId JUIMHAa CTEeHKU |= 2 M, a Temmeparypa HaOeraromero Bo3ayxa tx = 10 °C. Onpenenutsb
MECTHBIN K03()PULIMEHT TETTIOOTIaYU U TONIIUHY THAPOJMHAMUYECKOTO OTPAHUYHOTO CJIOS BO3/IyXa
Ha pacCTOSHUU | M OT Hauaja CTEHKH.

3. OmpenenuThs MOTEPIO TEIUIOTHI MyTeM CBOOOAHOM KOHBEKLMH OT BEPTUKAIBHOM TpPYyOBI
muamerpoM d= 200 MM 1 JUTMHOM 1= 5 M K BO3IyXy, €CIIM Cpe/iHssl TeMIIeparypa MOBEPXHOCTH TPYOBI
tc=950C, a cpenusis remneparypa Bozayxa tx=2500C.

4. Omnpenenuth cpeaHuii KodQHUIMEHT TEIIOOTAaYM OT BO3AyXa s 4-psigHOTO
KOpHUJIOpHOTO Tiyuka TpyO amameTrpom d= 12 mm. Cpennss temreparypa Bo3ayxa tk=950C, cpenusis
CKOpPOCTh B CaMOM y3KOM CeUeHHUH Iydka = 15 m/c, yromn araku ¢°=900C.

OIIK-2 Cnoco0GeH NpUMEHATh COOTBETCTBYIOIIUI (DU3MKO-MATEMAaTHUYECKUN ammapar, METOIbI
aHaJIM3a U MOJAEIUPOBAHUS, TEOPETUYECKOTO U AKCIEPUMEHTAJIBHOTO MCCIEAOBAaHUS NPU PEUICHUU
npodeccHOHANBHBIX 3a/1a4

1. Ilpumenenue Teopuu noo0us MpH PEIIEHUH 3a/1a4 KOHBEKTUBHOTO TEIIOOOMEHa.

2. Pacuer mpormecca TEIUIOOTAAYM MpPU CBOOOTHONW KOHBEKLUH TEIJIOHOCHUTENSI OKOJIO
BEPTUKAJIBHBIX U TOPU30HTAJIbHBIX IOBEPXHOCTEH.

3. Pacuer nporecca TEmI00TAAYH MIPU BBIHYKIEHHOW KOHBEKIIUH TETIJIOHOCUTEIIS.

4. OmpeneneHue 3KBUBAIEHTHOrO Kod((dUIMEHTa TEMJONPOBOAHOCTU MPU TEIIOOTAAYE B
OTrpaHUYEHHOM MIPOCTPAHCTBE.

Paznen 4: TenmmooOmMeH mipu (pa30BBIX MPEBpAIIEHUIX

OIIK-3 CnocobeH JeMOHCTPUPOBAThH TMPUMEHEHHE OCHOBHBIX CIOCOOOB  TMONydYEHUS,
npeoOpa3oBaHusi, TpPAHCIOPTAa M HCIOJIB30BAaHUSA TEIUIOTHI B TEIUIOTEXHHYECKHX YCTAHOBKAX M
CUCTEMAX

1. Beruucautb cpeqauil Ko3QpPUIMEHT TeII00TAaYH IpU KUTIEHUU BOJIbI U KOJIMYECTBO Mapa,
rmoJrydaeMoe B McHapuTesie 3a 1 gac, ecnu o0Ias MOBEpXHOCTh MCMapeHusi coctapisier F= 2 M2,
cpeaHsia remneparypa creHku ucnapurens ter= 2550C, nasnenne napa P=2,5 MlIa.

2. Ompenenuth cpenHuil KOAGUIUEHT TEIUIOOTAAYM OT mapa K TpyOe (TOpH30OHTaNBHOU U
BEPTUKAIBHOM) KOHJEHCATOpa M KOJMYECTBO KOHJEHcara, oOpasyromierocs 3a | dac, ecinu TpyOa
uMeeT HapyxHblii auamerp d =12 MM, BbIcOTOH( anuHON) h= 6 M U cpemHIOI TeMmeparypy
nosepxHoctu tct= 200C. Ha moBepXHOCTH TpyObl KOHIEHCHPYETCSI CyXOM HACBHIIICHHBIN Map IMpH
nasienuu P = 1,5 MIla.

3. Bbuucnuth KO3(QQGHUIMEHT TEMIOOTAaYM IpH KHIIEHUH BOABI M KOJIMYECTBO TIapa,
nojlyueHHoe B ucnapurene 3a 1 gac. Ilnomanps nosepxHoctu ucnapurens F= 5 m2. Temneparypa
creHku ucnaputensa tct= 1550C. laBnenue napa P= 0,45 Mlla.

OIIK-2 CrocobeH MpUMEHATh COOTBETCTBYIOIINN (DHU3MKO-MAaTEMaTHUYCCKUN ammapar, METOIbI
aHaJIM3a U MOJAEIMPOBAHUS, TEOPETUYECKOTO M HKCHEPUMEHTAJIbHOTO MCCIIEAOBAaHUS MPU PEUICHUH
npodeCcCHOHATBHBIX 3a]1a4

1. IlpumeHeHue Teopuu MOAOOMS MpPH pEUICHHM 3afad  TeriooOMeHa mpu (a3oBBIX
IIPEBPALICHUSIX.

2. Pacuer nporiecca TerooOMeHa Ipy KUTIEHUHN SKUKOCTH.

3. Pacuer nporecca TeriooOMeHa npu KOHIASHCAIlMH HEMOBUKHOTO Hapa.
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4. Pacyer mporecca TeruiooOMeHa py KOHJSHCAINH TBUXKYIIETOCS Tapa
5. PacyeT mapaMeTpoB NpH KPU3UCAX KUIICHUA.
Paznen 5: JlyuucTsliii TeriooOMeH

OIIK-3 Cnoco0GeH JAeMOHCTpUPOBATh TNPUMEHEHHE OCHOBHBIX CIIOCOOOB  IOJYYEHUS,
npeoOpa3oBaHusi, TPAHCIOPTAa U MCIOJIb30BaHHUSA TEIUIOTHI B TEIUIOTEXHUYECKUX YCTAHOBKAX U
cucreMax

1. Onpenenuth TEIUVIOBOW TOTOK, W3Iy4aeMbIi CTalbHOM TpyOOH C OKHCIEHHOU
IIOBEPXHOCTHIO, UMEIOLIEN HapyxHbli nuamerp 70 mm u anuny 10 m. Temmneparypa moBepXHOCTH
Tpyon1 230 °C. Tpyba pacronoxeHa B MOMEIICHWH Ha OONBIIOM yJaJeHUU OT CTEH, TeMIleparypa
kotopsix 20 °C

2. HuxpomoBas mpoBosioka pazorpera 1o temmneparypbl 1000 °C Boraucnauts koddduumeHt
TEIUIOOTJAUM JIy4EHCITyCKAHUEM C IIOBEPXHOCTU IIPOBOJIOKH, €CJIM HArpeBareilb PpacIoOXKEH B
OO0JIBIIIOM TTOMENICHUH, a TemIieparypa orpaxaenuit 27 °C.

3. Topsumii ra3 OBMXKETCS MO KaHaly, CTeHKH Kotoporo HarpeTsl 1o 180 °C. B mortok rasza
MOMEIIeHa TepMorapa, Koropas mokasbiBaeT Temmeparypy 340°C. KoaddumueHnt termmoBoro
u3nydeHus cnast repmornapsl 0,88. KoadduimeHT KOHBEKTUBHOM TEIJIOOTAAYH OT MOTOKA rasa K Craro
tepmonapbl 50 B1/(M2-K). M3-3a mydmcroro TemiaooOMeHa MEXAy CIaéM M CTEHKaMM KaHaja
TepMoIapa MOKa3bIBAaCT 3aHIXKEHHYIO TeMIleparypy rasa. Hailtu neficTBuTenbHyI0 TeMneparypy rasa
B KaHaJe.

OIIK-2 Cnoco0GeH MpUMEHATh COOTBETCTBYIOIIUI (DU3MKO-MATEMAaTHUYECKUN ammapar, METOIbI
aHaJIM3a U MOJAEIUPOBAHUS, TEOPETUYECKOTO U AKCIEPUMEHTAJIBHOTO MCCIEAOBAaHUS NPU PEUICHUU
npodeccHOHaNbHBIX 3a/1a4

1. Ompenenenue  COOCTBEHHOTO,  OTPaXEHHOTO,  TOMIOMICEHHOTO,  MPOIYIICHHOTO,
3¢ (HEeKTUBHOTO, PE3yIBTUPYIOIIETO HU3TyUCHHUS.

2. Meronbl ompeneneHus kodpdunmeHTa w3MydeHUS TBEPABIX TeN (paauarOHHBIN,
KaJOPUMETPHUYECKUH, PETYISIPHOTO TEIUIOBOTO PEXMMa, HATPEBAHUS C IOCTOSTHHOW CKOPOCTBIO).

3. Hcmonp30BaHHWE 3aKOHOB TEIUIOBOTO M3IYYCHHs IS pacuera Ipolecca JIyIHCTOro
TerIooOMeHa.

4. TIpubnmxeHHBINH METOJ] pacyeTa CTENEHN YePHOTHI ILIMOBBIX T'a30B.
5. Onpenenenue ko3 puIMEeHTa TETUIOOTAAYH U3ITyICHUEM AJIs HarpEeBaTeIbHOM MTeUH.
Paznen 6: Temnonepenaya

OIIK-3 CnocobeH JeMOHCTpUPOBATH TMPUMEHEHHE OCHOBHBIX CIOCOOOB  MONy4YEHUS,
npeoOpa3oBaHus, TPAHCIIOPTa W HCIONB30BAHUS TEIUIOTHI B TEIUIOTEXHUYECKUX YCTAHOBKAX U
CUCTeMax

1. HaifTu TommuHy cJ0s LUIAKOBaThl, KOTOPHIM HAJ0 H30JIMPOBATH IJIOCKYIO CTEHKY OT
OKpy’Karollel cpeapl, 4YTOObl YMEHBUIUTh MOTEpU TEIUIOTHI B 2 paza [0 CpPaBHEHUIO C
HEU30JIMPOBAHHON CTEHKOW. Temmeparypa HapyKHOM MOBEPXHOCTH CTEHKH TMOCJE HaJOXKECHUS
M30JIALIMK He u3MeHmnach, KoapduuueHt Temnoornayn B OKpYKaIOLIYI0 CpeAy MPHUHITH B 00OUX
cinyyasx =1,16 Br/m2-°C.

2. B mapoBoM mojorpeBareiiec Ha CTalbHBIX TPyOKax ¢ TOJNIIMHOW CTEHKH 4 MM
KOHJICHCUpYETCSl BOJsHON map naeineHueMm 476 klla. Bayrpu TpyO rpeercss Boma Tpu cpemHei
temmneparype 30 °C. Koaddurumentsr Termootnaun: st napa =13 000, mist Bonet =3500 Bt/m2-°C.
Ha moBepxHOCTSX TpPyOOK C OHHOM CTOPOHBI CIIOM HAKWIKA TOJIIUHOW 2 MM, C JAPYrol — CJOU
pkaBuuHbl TodmMHOW 1 MM. HailiThu Temmeparyphl Ha MOBEPXHOCTSAX BCEX CIOEB U IMOCTPOUTH
TeMIIepaTypHbIi TpaduK.

3. B razoBogsgHOM oxyaaurene KOA(QQHUIMEHT TeIIo0TAa4l CO CTOPOHBI raza =58, co
croponbl Boxbl =580 B1/mM2:-°C. B BblmapHOoM ammaparte co CTOpOHBI rperomiero mapa =11000
B1t/M2:°C, a co croponbl kumsmero pactsopa =2800 Br/M2:-°C. B 00oux TermiooOMeHHUKAX
CTaJlbHBIE TPYOBI C TONIIMHONW CTEHKH 3 MM TIOKDPBIBAIOTCS C OJHOW CTOPOHBI CIOEM HAKUIHU
TonmmHON 2 MM. Kak M3MEHHUTCS B ATHX ammaparax Kod(QQHUIMEHT TeIonepeaayn Mo CPaBHEHUIO C
gucThIMU TpyOamu? Pacuer cienarsb mo GpopmynaM IJis MI0CKOH CTeHKH.
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OIIK-2 Cnoco0GeH NpUMEHATh COOTBETCTBYIOIIUI (DU3MKO-MATEMAaTHUYECKUN ammapar, METOIbI
aHalu3a U MOJEIMPOBAHUS, TEOPETUUECKOTO M HKCIIEPUMEHTAIBHOTO HCCIEIOBAHUS MPH PELICHUN
npodeccHOHANBHBIX 3a/1a4

1. Pacyet mporiecca Terionepeiaqn 4epe3 OAHOCIOMHYI0 U MHOTOCIOMHYIO TIJIOCKYIO CTEHKY.

2. Pacuer mpomecca TemIomepenaud  4Yepe3  ONHOCIOMHYI0O M MHOTOCIIOHHYIO
LUJIUHIPUYECKYIO CTCHKY.

3. Pacuer uzonsauuu. OnpeaeneHue KpUTUYECKOTO JUAMETPa U30JIALUY.
4. KOHCTPYKITMOHHBIA U MIOBEPOYHBIN pacyeT peKyIepaTUBHBIX TEIJIO0OMEHHBIX aIllapaToB.
Paznen 7: Maccootnaua
OIIK-3 CnocolGeH JeMOHCTpUPOBATh TNPUMEHEHHE OCHOBHBIX CIIOCOOOB  IOJYYEHUS,

HpeO6p330BaHI/I$I, TpaHCIIOpTa MW MCIIOJB30BaHUA TCIUIOTBI B TCINIOTEXHUYCCKUX YCTAaHOBKax H
CUCTEMax

1. OTKpBITast MOBEPXHOCTH BOJBI IJIOMAABI0 2,4 M2 00IyBaeTCsl BO3AYXOM CO CKOPOCThIO 1,5
M/c. OmpenenuTh KOIWYECTBO Biard, ucmapstomieiics 3a 1,5 4, ecnu temmeparypa Boasl 35°C
Bo3ayxa 220°C, oTHOCUTENbHAs BIaXKHOCTh Bo3ayxa 50 %. bapomerpuueckoe nasienue 745 MM pr.
CT.

2. Haiftu k03¢ @QUIMEHT MacCOOTIAauyd B MPOLECCE BBICYUIMBAHUS BIIAXHOTO MaTepHuala
BO3/1yXOM Iox AaBieHueM 780 MM pT, CT., ABIXKYIIUMCS CO CKOPOCTBIO 1,8 M/C HaJ MOBEPXHOCTHIO
ucrnapenus, anuHa koropou 1= 0,6 m. Ilokazanus mcuxpomerpa: = 32°C, =180C. IlpunaThH
ko3¢ ¢urent auddy3un M2/c Ipu HOPMAIBbHBIX (U3UUYECKUX YCIOBHUSIX.

3. IIpoucxonuT agnabaTrHOE UCTIApEHUE BOABI, B PE3YJbTAaTEe YEro TEMIIEpaTypa OKPYKAIOIIETo
Bo3ayxa noHmsminach ¢ 81 o 35 °C. Pacxox Bosmyxa 20 000 m3/4, HawanmpHasi OTHOCHTENbHAs
BIAXHOCTh 5%. Paccunrarh konmyecTBO ucnapusieics 3a 0,5 4 BoJbl U KOHEUHYIO OTHOCHTEIIbHYIO
BJIQXKHOCTH BO31yxa. ATMoc(hepHOe naBieHue 755 MM pT, CT.

OIIK-2 Cnoco0GeH MpUMEHATHh COOTBETCTBYIOIIUI (DU3MKO-MATEMAaTHUYECKUN ammapar, METOIbI
aHaJIM3a U MOJAEIUPOBAHUS, TEOPETUYECKOTO U IKCIEPUMEHTAJIBHOTO MCCIEAOBAaHUS NPU PEUICHUU
npodeccHOHANBHBIX 3a/1a4

1. Pacder maccooTmayu mpu TypOyJEHTHOM TEUCHHM J>KHMJIKOCTH Ha OCHOBE YpPaBHCHHM
TEIUI00TJauH.

2. Pacuer maccooTnauu B ciydyae JAMHHAPHOTO IMOTPAHUYHOIO CJIOS MPU BBIHYKICHHOM
JBUKCHUU.

3. OcHOBHBIE YpaBHEHUS TEIIO- U MacCOOOMEHa PU XMMHUYECKUX MPEBPALICHUSIX.

4. InddepeHnnanbHbie ypaBHEHUS TEIUIO- U MACCOOOMEHA.

8.4. Boripochl MpoOMesKYTOYHOM aTTeCTAlUU
Hsareiii cemectp (3auet, OIIK-2, OIIK-3)

1. TemnepaTtypHoe mojie, TpaAUEeHT TeMueparypsl. TennoBoi moTok. IIOTHOCTH TEMmI0BOro MOTOKA.
3akoH Dypsbe.

2. JluddepennmanpbHoe ypaBHEHHE TEIUIONPOBOIHOCTH. YCIOBHS OJHO3HAYHOCTH, TPaHUYHBIC
YCIIOBHUS

. TennonpoBOJHOCTH MIIOCKOW OJHOCIONHON CTEHKHU.
. TennonpoBOJHOCTh MHOTOCJIOMHOM IJIOCKOW CTEHKH.
. TernonpoBOAHOCTh OAHOCIONHOMN LWIMHAPUYECKON CTCHKU.

3

4

5

6. TernmonpoBOIHOCTH MHOTOCJIIOMHOW HIMJIMHAPUYECKON CTEHKHU.

7. TeronpoBOIHOCTD TeJ Pa3IUYHON (POPMBI C BHYTPEHHUM MCTOUHUKOM TEILIOTHI
8

. Tenonepenaya yepes3 MIOCKY0 OAHOCIONHYIO U MHOTOCIIOMHYIO CTEHKHU

\O

. duddepennmansHoe ypaBHEHHE HECTALIMOHAPHOTO MPOIECCA TEIUIONPOBOIHOCTH.

10. InddepennnanbHoe ypaBHEHUE HECTAIMOHAPHOM TETIONPOBOAHOCTH B O€3pa3MepHOM BHJIC.
11. Kpurepuu nogobus B HECTallMOHAPHOH TEIUIONPOBOAHOCTH

12. YpaBHEeHUE TETUIONMPOBOAHOCTH IS TIJIACTUHBI, IWJIMHIPA U 1Iapa.
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13. Metonuka omnpeneneHus KOJIMYeCTBa TEIJIOThI, OTAAHHOTO (IOJIYYEHHOT0) TeJIaMU B IMpoIecce
OXJIKJICHUS (HarpeBaHusl).

14. Meroauka onpeneneHus TEMIIEpaTypbl T€J KOHEUHBIX Pa3MEPOB IPU OMOIIM HOMOTIPaMM.
15. Teopema Kongparnena.

16. Teopus PETYISPHOTO pexuma. MeTtonuka OIpeaeIeHUs ko3 urmenTa
TEMIIEPATYPONPOBOJHOCTH METOAOM PETYIISPHOTO PEKKUMA. IIEPBOTO, BTOPOTO U TPETHETO poJa.

17. Metonuka onpeaeneHus Ko3(h(UIeHTa TerIonpoBOAHOCTH METOAOM PETYIISIPHOTO PEXUMA.
18. KoHBEKTUBHBIN TeII000MeH, 3akoH HpioToHa — Puxmana.
19. 'mnpoguHaMUUECKUM U TEMIIEPATYPHBIN IOTPAHUYHBIE CIIOU.

20. Temmootnadya mpu CBOOOTHOM TEUCHHM JKHUIKOCTH B OONBIIOM OOBEME BAOIL BEPTHKAIHHOM
CTEHKHU

21. OcoOGEHHOCTH TETUTOOTAAuH sl CBOOOTHON KOHBEKIIMH OKOJIO TOPU30HTANIBHBIX TPYO.
22. Ternootaaya mpy cBOOOTHOM TEUEHUH KUIKOCTH B OTPAHUYEHHOM MIPOCTPAHCTBE.

23. TennooTmaya mpW TPOAOTHHOM OOTEKaHMM TUIOCKOM IUIACTHHBI B Ciydae JaMHUHApHOTO M
TypOyJIE€HTHOTO PEKUMOB TEUEHHUSI KUIKOCTH.

24. OCcOOeHHOCTH TEIUIOOTAaYr TpPH OOTEKAHWH OJWHOYHON KpYyIIoW TpPyObl B 3aBUCHMOCTH OT
PEKUMOB TEUEHUS KUJIKOCTH.

25. Temnootnaua npu 00TEKaHUM TPYOHOro My4yka IpU HIAXMaTHOM M KOPHJIOPHOM PaCHOJIOKEHUU
TpyoO.

26. OcOOEHHOCTH TETUIOOTIAuX MTPU TEUSHUHU B TPYOax KHIKUX METAILIOB.

27. Ternootaaya >KUIKOCTH MIPH CBEPXKPUTUYECKOM COCTOSTHUH U €€ OCOOCHHOCTH.

28. Tennmootnaya npu MICHOYHOW U KaneJIbHONW KOHJEHCAIUH.

29. OcoOeHHOCTH TEIUIOOT/Iauu MPH KareabHOM KOHICHCALUU HETTOJBM)KHOTO Tapa.

30. BiusiHue CKOpOCTH IBUKEHUSA Mapa Ha MPOLIECC TEITO0TIaqyH.

31. Temmootaaua mpy My3bIPHKOBOM M IUNIEHOYHOM PEKUME KUIIECHUS KUIKOCTH.

32. OcoOEHHOCTH TETIOOTAAYH TIPH IMY3bIPHKOBOM PEXUME KUTICHHUS HEMOIBIKHOMN KUIKOCTH.

33. TemmooTnaya mpu JIAMUHAPHOM JBMKCHHH MApPOBOW IJICHKH BIOJb BEPTHKAIBLHOW CTCHKH M Ha
TOPHU30HTAJIBHOU TPYyOE.

34. Ternootaaya npu TypOYyJEHTHOM JBM)KEHHH MApOBOM TVICHKH.

35. OcoOEHHOCTH BBIYHMCICHUS TIEPBOM M BTOPOM KPUTHYECKHUX TEIJIOBBIX HArpy30K MPH KUTICHUH
AKHUJIKOCTH.

Iecroii cemectp (Ix3amen, OIIK-2, OIIK-3)
1. Crnoco0s! TerroooOMerna. OCHOBHBIE ITOHSITHS TEIIOOOMEHA.
2. TemnieparypHoe€ 10JjIe, TpaJHeHT TeMIICPATyPhl, TEIIOBO MMOTOK, MJIOTHOCTH TEIIOBOTO MOTOKA.

3. TemmomnpoBoaHOCTh. 3aKk0H Dypbe. KoappuiueHT TermionpoBoIHOCTH ra30B, KHUIKOCTEH, TBEPIbIX
TeN.

4. InddepeHnnansHOe YpaBHEHHE TEIUIONPOBOIHOCTH. YCIOBUS OJHO3HAYHOCTH.
5. TenmonpoBOIHOCTH B IJIOCKOM CTEHKE. TepMHUECKOE COMPOTUBIIEHUE TEIUIONPOBOIHOCTH.

6. TemnonmpoBOoZHOCT, B IUIOCKOM MHOIOCIONMHOW CTeHKE. TepMHuUecKoe CONpPOTHBIICHUE
TEILIOIPOBOJIHOCTH.

7. TeronpoBOAHOCTb OJHOCIOWHON UIUHAPUYECKON CTCHKH.
8. TemmonpoBOAHOCTh MHOTOCIOWHON ITMIMHAPUYIECKON CTCHKU. YIIPOIIEHHWE PacueTHBIX (popmy.
9. IlepeHoc Tema B IIIOCKOW CTEHKE IEPEMEHHOM KO3((UIIMEHTE TEIUIONPOBOAHOCTH.

10. TIlepenoc Temma B IWIMHAPUYECKUX CTEHKaX TMPU  TNEpeMEeHHOM  KoddduimeHTe
TEIUIONPOBOIHOCTH.

11. TermnompoBOIHOCTH MIAPOBOM CTEHKH U TEJT HEMPABUIHLHOU (POPMBI.

12. TennonpoBOIHOCTH MJIOCKON CTEHKU C BHYTPEHHUM HCTOYHUKOM TEIJIOTHI.

13. TenonpoBOIHOCTH KPYIVIOrO CTEPKHSI ¢ BHYTPEHHUM UCTOYHHUKOM TEIUIOTHI.

14. TenonpoBOIHOCTh HMIMHAPUYECKON CTEHKU C BHYTPEHHUM HCTOYHUKOM TETLJIOTHI.

15. HecranimonapHoe TeMiiepatypHoe 1MoJjie HeorpaHu4eHHOU macTuHbl. Yucna @ypswe, bro.
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16. Hecranmmonapaoe TemmnepatypHoe moje 6eckoHeuHoro muHapa. Yucna ypee, buo.
17. CymHOCTh KOHBEKTUBHOM TeI100TAa4YH. CBOOOAHAS M BBIHYKICHHAS KOHBEKIHS.
18. 3akon HrroroHa - Puxmana. Koaddunuent tenmoornaun. @axTopsl, BIUAIONNE HA €T0 3HAUYCHHE.

19. I'mapoguHamuyeckas CTpykTypa moToka. Pexxumbl TeueHus. TerioBoll M TMAPOAMHAMHYECKUI
MOTPaHUYHBIE CIIOU.

20. YpaBHeHHs TEII00TIA4H, SHeprun. Kpaesbie yciaoBus.
21. YpaBHeHus aswxeHus. Kpaessie ycinoBus.
22. YpaBHeHHe Hepa3pbIBHOCTH. KpaeBbie ycnoBusl.

23. OcHoBbl Teopun mnonodus. Ilomobue mporeccoB KOHBEKTHBHOTO TeriooOMeHa. Kpurtepuu
nono6us. KpurepuanbHble ypaBHEHUS.

24. TenmooTnaya Mpu 0OTEKAHUU TUIOCKOH MOBEpXHOCTH. KpuTepuanbHble ypaBHEHHS BHIHYKIEHHON
KOHBEKIUH.

25. Temnootaaya Hpu TEUEHUH XUAKOCTH B TpyOax. KpurepuanbHble ypaBHEHUS BBIHYXICHHOMN
KOHBEKIUH.

26. Temmoota4a mpu cBOOOJHOM KOHBEKIMH. TeriooT1auya B HEOTPAaHUYEHHOM POCTPAHCTBE.

27. Terutootnada mpu cCBOOOAHOM KOHBEKITMH. TermiooTaaya B OrpaHUYEHHOM ITPOCTPAHCTRE.

28. Termootaa4ya Mpy MONEPEYHOM 00TEKaHUH OTUHOYHOM TPYOBI.

29. TerutooTa4a mpu NOMEPEYHOM OOTEKAaHUH ITydKa TPyO.

30. TemnooOMeH wu3mydeHHeM. Buasl JydncThIX 1MOTOKOB. OddexktuBHOE  M3IydeHHE.
Pesynsrupyromiee usiaydeHue.

31. 3akoHs! TemoBoro u3inydeHus. Cepoe Teno U CTENEHb YEPHOTHI.

32. JIly9uCTBIN TEIII000MEH MEXKITY TEIaMHU.

33. TeruioBO€ U3JIy4YEHUE T'A30B.

34. Tenonepenaya yepes3 MIOCKYI0 OAHOCIONHYIO CTEHKY.

35. Termonepenaya yepes MIOCKYI0 MHOTOCIOMHYIO CTEHKY.

36. Tenmonepenaya yepe3 OAHOPOAHYIO HMJIMHAPUYECKYIO CTEHKY.

37. Teruonepenaya yepe3 MHOTOCIOMHYIO HUIMHIPUYECKYIO CTEHKY.

38. TennoBas uzossust. Kputudeckas ToJNUHA U30JISIUN.

39. Temnnomnepenaya uepe3 peOpuctbie mnoBepxHocTH. Koadpduuuent s¢ddexkruBHocTH pedpa.
Koaddunment teronepenadm.

40. TermmooOMeH npU KOHICHCAIlMM Iapa Ha BEPTUKAIBHON IOBEPXHOCTH, Ha MOBEPXHOCTHU
TOPU3OHTAIILHOM TPYOBI.

41. OcobeHHOCTH KOHJEHCALMU JBIKyIlerocss mapa. KonpaeHcamus mapa Ha TOPHU30HTAIbHBIX
TPYOHBIX ITyYKax.

42. TenmooOMeH NMpH KUIEHUH KUAKOCTH. Pesxumbl KuneHus. MexaHu3M KUIeHHUS.

43. BnusHue Terminopu3nYecKuX CBOMCTB MOBEPXHOCTH M CPEIbl HA WHTEHCHBHOCTH TEIUIOOTIAud
MIPU My3bIPbKOBOM KUIIEHUHU.

44. OcoO6eHHOCTH TETTIO0OMEHA KUIISIIEH )KUIKOCTH B TPyOKax.

45. TennmoobMmenHsle anmaparsl. Kinaccudukanus TerniooOMeHHbIX ammaparos.
46. OCHOBBI TEIUIOBOTO pacueTa TEIJI000OMEHHBIX allllapaTroB.

47. KoHCTpYKTUBHBIN M MOBEPOYHBII pacyeT TeII000MEHHBIX allaparoB.

48. 'mopaBnuyeckuid pacueT TEMI00OMEHHBIX anmaparos.

49. MaccooOMmeH. OCHOBHBIE TIOHSTHS U OTIPEICIICHUSI.

50. MonexynsipHast 1uddy3us, TpalueHT KOHIIEHTpaIuH, 3aK0OHbI DuKa.

8.5. Meronnueckne MaTepualibl, ONpeAe/silOlINe NPOUHeIypPbl OLEHUBAHUS 3HAHMI,
YMEHHUIi, HABBIKOB H (MJIH) ONbITA IEATEJbHOCTH, XaPAKTEPU3YIOIIUX 3Tanbl ()OPMUPOBAHMS
KOMIIeTEeHIIH i
KoHTposib 3HAaHUH CTYIEHTOB MO AMCUUIUIMHE MPOBOAUTCS B YCTHOM M NHUCBMEHHOH Qopme,
IpeayCcMaTpUBAET TEKYIIUN U IPOMEKYTOUHBIN KOHTPOJIb. METOIbI KOHTPOJISL: - TeCTOBas popma
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KOHTPOJISL; - YCTHast popMa KOHTPOJISI — OTPOC M OOIICHUE ¢ ayIUTOpHEH 10 MOCTAaBICHHOM 3a1a4e B
yCTHOU (opme; - perieHrue ONpeAesICHHbIX 3aJaHuil (3a/1a4) 1Mo TeMe MPAKTUYECKOro marepuaja B
KOHIIE MPAKTHYECKOTO 3aHATHUS, B IENAX IPPEKTUBHOCTH yCBOSIEMOCTH Marepualia Ha TpaKTHKE. -
MOOIIPCHNE WHIUBUAYAIBHBIX 3aJIJaHHUH, B KOTOPBIX CTYACHT MPopadoTall caMOCTOSTEIHLHO OOIbIIOe
KOJIMYECTBO JIOTIOJTHUTEIBHBIX HCTOYHHKOB JIUTEPATypbl. TEKyIIHMi KOHTPOIb MpeaycMaTphBacT
YCTHYIO ()OpPMY OIpOCa CTYACHTOB M MUChMEHHBIH SKCIPECC-OMPOC MO OKOHYAHUIO U3YUCHHUS KaxI0H
TEMBI.

9. Ilepedyenb y4yeOHOM JUTEPATYPBHI

1. Arybpuenko O. C. Texanueckasi TepMOAMHAMHUKA U TEIIJIOMAacCOOOMEH [ DIIEKTPOHHBII
pecypc]: yuebnoe mocodue, - Opck: U3n-Bo Opckoro ryMaHUTapHO-TEXHOJIOTMYECKOTO HHCTUTYTA,
2011. -267 c. - Pexxum noctyma: https://lib.rucont.ru/efd/233740/info

2. Kynunos A. A. TeriomaccooOMeH [ DNeKTpoHHBIN pecypc]: yueOHOoe mocoOue sl CTYASHTOB
HanpasieHus noaroroBku 140100 «TemmosnepreTrka 1 TEIUNIOTEXHUKA)» BBICIIUX yUEOHBIX
3aBeneHull, - Mocksa: UH®PA-M, 2020. - 375 c. - Pexum nocryna:
https://znanium.com/catalog/document?id=356046

3. CrosinoB H. U., Cmupnos C. C., CmupHoBa A. B. TeopeTuueckre 0CHOBBI TEIUIOTEXHUKU
(TexHHYECKast TEpPMOJMHAMUKA M TEIIOMAacCOOOMEH) [ DNeKTpoHHBIN pecypc]: yueOHoe mocodue s

CTYICHTOB, 00y4aroIuxcs 1o HanpasieHuto noarotosku 270800.62 - CtpourenscTso, -
CraBpormonb: U3n-Bo CKDY, 2014. - 226 c. - Pexum noctyma: https://lib.rucont.ru/efd/304188/info

4. OpnoB M. E. TeopeTudeckue OCHOBBI TEIIOTEXHUKH. TermIoMaccooOMeH [ DIeKTPOHHBIM
pecypc]: yuebnoe mocobue, - YnbsiHOBCK: , 2013. - 204 ¢. - Pexwum mocryma:
http://ebs.rgazu.ru/?q=node/2592

10. Ilepeyens pecypcoB HH(POPMALMOHHO-TEJIeKOMMYHUKAIMOHHOI ceTn UHTepHeT
1. udsau.ru - Odwunmaneueiii calt Yamyprckoro ['AY ¢ SJEKTpOHHBIM KaTajlloTOM Hay4YHOU
OMOIMOTEeKH
2. http://portal.udsau.ru - Uateprer-nopran Yamyprckoro ['AY
3. http://ebs.rgazu.ru - 3bBC AgriLib

4. http://elibrary.ru/title_about.asp?1d=28060 - Axanemust SHEPTETUKH
Nzparensckuii Jlom "[Ipe3unent-Hesa"

5. http://elibrary.ru/title_about.asp?id=50617 - « AnbTepHaTUBHAS SHEPTCTHKAY
6. http://minenergo.gov.ru/ - Caiir MunuctepcTBo 3HepreTiku Poccuiickoii deneparuu

11. Metoguyeckne ykazanus 00y4armuMcs 0 OCBOCHUIO M CHUILTHHBI (MOIYJIA)

[lepen m3yueHueM NUCUUIUIMHBI CTYAEHTY HEOOXOAMMO O3HAKOMHUTHCS ¢ pabouell mporpammoi
JTUCHUILTUHBL, U3YYUTh EPEUeHb PEKOMEHIyeMOH JTUTepaTypbl, IPUBEICHHON B paboueil mporpamme
TUCUMIUTUHBL. J{1s1 3¢ (deKTUBHOTO OCBOECHMS AMCLUUIUIMHBI PEKOMEHAYETCSl IMOCEelaTh BCE BUIBI
3aHATUNA B COOTBETCTBUHU C PACIHUCAHHWEM M BBIMOIHITH BCE JIOMAIHUE 3a/laHUsl B YCTaHOBJICHHbBIE
[perojaBarTesieM Cpokdu. B ciydae mporycka 3aHsATH MO0 yBaXUTEIbHBIM IMPUYMHAM, HEOOXOIUMO
MOJIyYUTh y MIPETnoiaBaTelis HHANBUyallbHOE 3aJjaHKe 10 MporyieHHol Teme. [lomyueHnHbie 3HaHUS
U YMEHHS B IPOLECCE OCBOCHUS IUCHUIUIMHBI CTYACHTY PEKOMEHIYETCs] MPUMEHSTH JJIs pelIeHUs
3aj1ad, He o00s3aTeNbHO CBA3aHHBIX C MPOTpaMMON JTUCHUIUIMHBI. BrageHue KoMIeTEHIUSIMHU
JTUCHUIUTMHBI B TIOJTHOM Mepe OyleT moaTBepKaaTbes BammM yMeHneM CTaBUTh KOHKPETHBIE 3a]1auH,
BBISIBJISITH CYIIECTBYIOLIUE IPOOJIEMBI, peliaTh UX U MPUHUMATh Ha OCHOBE MOJyUYEHHBIX PE3yIbTaTOB
onTuMaibHble pemieHusa. OCHOBHBIMM BHAAMM YYEOHBIX 3aHATHH A1 CTYACHTOB IO Yy4ueOHOMH
TUCHMIUIMHE  ABISIOTCA: 3aHATUS  JIGKIMOHHOTO THMNA, 3aHSATHUS CEMHUHApCKOro TUMA U
camMocCTosITelIbHas paboTa CTyAEHTOB.

®op™mbl paboTHI Metoauueckue yKa3aHus A1l 00ydaronmxcs
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JlexuMoHHbIE 3aHATHSA

Pabora Ha JieKiun SIBISETCS 0OY4CHDb BAKHBIM BHJIOM JIESATEIBHOCTH JIJIS
W3yYCHUS AUCIUILTUHBI, T.K. Ha JICKI[UU TPOUCXOANUT HE TOJBKO COOOIICHHUE
HOBBIX 3HAHU, HO M CUCTeMAaTH3anus U 0000IeHNe HAKOTUIEHHBIX 3HAHUH,
dbopMupoBaHUE Ha UX OCHOBE UICHHBIX B3TIISAI0OB, YOCKICHHUIA,
MHUPOBO33PEHUS, Pa3BUTHE MO3HABATEILHBIX U MPOECCHOHATBHBIX
HUHTEPECOB.

Kparkue 3anucu nekiuii (KOHCIEKTUPOBaHKE) TOMOTAaeT YCBOUThH MaTepHall.
Hanucanue koHCTieKTa JTEKUUN: KPAaTKO, CXeMaTHYHO, MOCJIe10BaTeIbHO
(UKCHpPOBaTH OCHOBHBIC MTOJIOKEHHU S, BRIBOJIBI, (DOPMYITHUPOBKH, 0000IIIECHNS;
MOMEYaTh Ba)KHbIE MBICJIH, BBIACIATH KIIIOUEBbIE CIIOBa, TepMUHBI. KOoHCTIEKT
Jy4llle MoApa3AesaTh Ha MyHKTHI, aparpadsl, cooonas KpacHyI0 CTPOKY.
[TpuHIMNIHaTBHBIE MECTA, OIpeieeHHs], (POPMYJIBI CIETyET COMPOBOKAATH
3aMEYaHMSIMH: «BaXKHO», «0OCO00 BaKHOY», «XOPOIIO 3a[IOMHUTHY» U T.II.
[TpocnymmBanue U 3aMuch JEKIUU MOXKHO TPOU3BOAUTD MTPU TOMOLIH
COBPEMEHHBIX YCTPOUCTB (TUKTOHOH, HOYTOYK, HETOYK U T.I1.).

Paboras HaJ KOHCTIEKTOM JISKIIHA, BCET/Ia CIEAYET UCIIOIb30BaTh HE TOJIBKO
y4eOHUK, HO U Ty JINTEPATYPy, KOTOPYIO TOTIOTHUTEIHFHO PEKOMEH/I0BAT
JIEKTOP, B TOM YHUCJIE€ HOPMATUBHO-TIPABOBBIE aKThl COOTBETCTBYIOIIICH
HanpaBieHHOCTH. [1o pe3ynbraTram paGoThI ¢ KOHCIIEKTOM JICKIIUH CIEAYET
0003HAYUTH BOMPOCHI, TEPMUHBI, MAaT€pPUaII, KOTOPBIA BBHI3BIBAIOT TPYAHOCTH,
MIOMETUTH U MONBITATHCS HANTH OTBET B PEKOMEHyEMOM uTeparype. Ecinu
CaMOCTOSITENILHO HE yaeTcsl pa300parhbcsi B MaTepuaie, Heo0X0IuMo
chopMynupoBaTh BOMPOC U 3a7aTh MPETOAABATENI0 Ha KOHCYIBTAINN, Ha
3aHSTHHA CEMUHAPCKOTO THUIIA.

JlexiimoHHBIN MaTepuan sBisieTcst 0a30BbIM, C KOTOPOTO HEOOXOAMMO HayaTh
OCBOCHHE COOTBETCTBYIOILETO pa3/iesia Uil TEMBI.

JlabopartopHbie
3aHSATHUS

[Tpu MOATOTOBKE K 3aHATHUSIM U BBHIIOJTHEHUH 3a/IaHUN CTYEHTaM ClIeayeT
UCIIOJIb30BaTh JUTEPATYPy U3 PEKOMEHJOBAHHOT'O CIIHCKA, a TAKKe
PYKOBOJCTBOBATHLCS YKa3aHUSIMHU U PEKOMEHAAIMUSIMH [IPETOoAaBaTesl.
[Tepen xaxabIM 3aHATHEM CTYACHT U3Yy4aeT IUIAH 3aHATHUS C IEPEUYHEM TEM U
BOIIPOCOB, CIIUCKOM JIMTEPATYPhl U JOMAIIHUM 33JaHUEM 10 BBIHECEHHOMY
Ha 3aHITHE MaTepuaiy.

CTyneHTy peKOMEHTyeTCs CIIENYOIasl CXeMa MOATOTOBKH K 3aHSTHIO H
BBITTOJTHEHHUIO IOMAIITHUX 33JaHHN:

- MpOpabOoTaTh KOHCIIEKT JICKITHIA;

- MPOAHANTU3UPOBATE JIUTEPATYPY, PEKOMEHIOBAHHYIO M0 U3y4aeMOMY
pasneny (MoayI);

- U3YYHUTh PEIICHUS TUTIOBBIX 3a/1a4 (TP HAJTUYUN );

- peIIUTh 3aIaHHbBIE IOMAIITHUE 3a/IaHUS;

- IpU 3aTPyAHEHUSIX CHOPMYTHUPOBATH BOMPOCHI K MPEIOaBATEIIIO.

B kOHIIE Ka)KI0TO 3aHATHUS THIIA CTYACHTHI MOJTYYalOT «JOMAIITHEE 3aIaHUE)
JUTSL 3aKpeTUICHHsSI TPOIGHHOTO MaTepuaia. JloManiHue 3a1anus
HEOOXOIMMO BBITIONHATH K KOKAOMY 3aHATHIO. CJI0)KHBIE BOIIPOCH MOXKHO
BBIHECTH Ha OOCYKIICHHE Ha 3aHSITUN CEMHHAPCKOTO THIIA M Ha
WH/IMBUIyaJIbHbIC KOHCYIIBTAIINH.

CamMmocTogTeabHas
pabora

CamocrosTenbHast paboTa CTyJEHTOB SIBJISETCS COCTABHOM YacCThIO UX
y4eOHOM pabOThl U UMEET LEIBIO 3aKpeIJICHNE U YIITyOJIeHUE TTOTyISHHBIX
3HAHWI, YMEHUW U HABBIKOB, TIOUCK ¥ IPUOOPETCHNE HOBBIX 3HAHUM.
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CamocrosrenbHas paboTa CTy/IEHTOB BKJIIOUAeT B ce0s OCBOCHHE
TEOPETUYECKOTO MaTepHalia Ha OCHOBE JICKIUH, PEKOMEHIyeMOi
JUTEPATYPHI; OATOTOBKY K 3aHATUSM CEMHUHAPCKOTO THIIA B
UH/IMBUYaJIbHOM U TPYyHIIOBOM pexume. COBETHI 110 CaMOCTOSITEIbHOM
paboTe ¢ TOYKHM 3pEHUs HUCTIONB30BAHUS JIUTEPATYPbI, BDEMEHH, [ITyOHHbI
pOpabOTKH TEMBI U JIP., @ TAK)KE KOHTPOJIb 3a JESITEIbHOCTBIO CTYACHTA
OCYILECTBIIAETCS BO BPEMS 3aHATHM.

Llenbro npenogasarens ABISIETCS CTUMYJIUPOBAHUE CAMOCTOSATEIIBHOTO,
yoIyOnEHHOTO U3yUYeHUS MaTepralia Kypca, XOpoIIo CTPYKTYPUPOBAHHOE,
MOCJIEA0BATEIBHOE U3JI0KEHUE TEOPUH HA 3aHATHUAX JIEKLIMOHHOTO THUIIA,
0TpabOTKa HABBIKOB PELICHMS 33/1a4 U CUCTEMHOTO aHalln3a CUTyallui Ha
3aHATHAX CEMUHAPCKOTO TUIA, KOHTPOJIb 3HAHUM CTYIEHTOB.

Ecii caMoCTOSITENbHO HE yIaIoCch pa3o0parkes B MaTepuae,
chopMynupyiTe BONpOoCkl 1 00paTuTeCh Ha TEKYIIEH KOHCYJIBTAIIUN WK Ha
OnmvpKaifIeit IeKIMK 3a MTOMOIIIBIO K TIPETIO01aBaTelNto.

[ToMuMO caMOCTOATENBHOTO U3yUYEHHSI MATEPUAJIOB 110 TEMaM K
CaMOCTOSITENIbHOM paboTe 00yJaromuxcsi OTHOCUTCS MOJATOTOBKA K
MPaKTUYECKUM 3aHATHSIM, 110 PE3YJAbTaTaM KOTOPOM MPEICTABISETCS OTYET
MIPETIO/IaBaTelIio0 U MPOXOTUT cobeceioBaHHeE.

[Ipu caMmoCTOATENBHON NOATOTOBKE K MPAKTUYECKOMY 3aHATHIO
oOyJaromuiics:

- OPTaHU3yeT CBOIO JIEATEIBHOCTh B COOTBETCTBUH C METOINYECKUM
PYKOBOJICTBOM IO BBHITIOJTHEHHIO MPAKTUYECKUX paboT;

- U3y4aeT HH(OPMAIIMOHHbBIE MaTEPHUAIIBI;

- MOJTOTABIMBACT U OPOPMIISICT MaTePHAIIbl MPAKTUYECKUX paboT B
COOTBETCTBUH C TPEOOBAHHUSIMH.

B pesynbrare BHIIOIHEHUS BUIOB CAMOCTOSTEIBLHON pabOTHl MPOUCXOIHUT
(dopMHpoOBaHUE KOMITETEHIINH, YKa3aHHBIX B paboueil mporpaMmsl
JUCUUTITUHBI (MOYJIS).

IIpakTrueckue
3aHATUSA

@DopMbI OpraHU3alnU MPAKTHUECKUX 3aHATUH ONPEACIISIOTCS B
COOTBETCTBHUH CO CHEIUPUIECCKUMHU 0COOCHHOCTSIMU YUYEOHOM JTUCIUTUIMHBI
U nesiMu 00ydeHus. MiMu MoryT ObITh: BBITIOJIHEHUE YIIPAXKHEHUH, peleHne
THUIOBBIX 337124, PELICHUE CUTYaIlMOHHBIX 3a/1a4, 3aHATHS IO
MOZETUPOBAHUIO PEATLHBIX YCIOBUH, 1€TIOBBIE UTPBI, UTPOBOE
POEKTHUPOBAHUE, UMUTALIMOHHBIC 3aHATHS, BHIC3/IHBIC 3aHATHS B
opranu3anuu (IpeAnpHusThs), 3aHATUA-KOHKYPCHI U T.A4. [Ipu ycTHOM
BBICTYIIJICHUU 110 KOHTPOJIBHBIM BOIIPOCAM CEMUHAPCKOTO 3aHATHS CTYACHT
JIOJDKEH M3Jarath (He YMTaTh) MaTepHual BHICTYIUICHHUS] CBOOOHO.
Heo0xonrnMo KOHIIEHTPUPOBATh CBO€ BHUMAHUE HA TOM, YTO BBICTYIUICHHUE
JIOJDKHO OBITH 00palleHo K ayAuTOPUH, a He K MPEIoaBaTelo, T.K. 3TO
3HAYUMBIN acTeKT (POPMHUPYEMBIX KOMITETCHIINH.

ITo oxOHUaHMM CEMUHAPCKOTO 3aHATUS 00ydaroLIeMyCsl cleyeT IOBTOPUTh
BBIBO/IbI, IOJTY4YEHHBIE HA CEMUHApE, IPOCIIEIUB JIOTUKY UX TOCTPOCHUS,
OTMETHB IOJIOKEHU, JISKalIUe B UX OCHOBE. J1J1s1 3T0ro o0yyarouemycs B
TeueHHe CEMUHapa cielyeT J1enaTh IOMETKU. bosee Toro, B ciydae
HETOYHOCTEH M (WJIM) HEMOHUMAaHUS KaKoTro-JIM00 BOTpOCca MPOMICHHOTO
Marepuaia oOyJaromemMycs ciieayeT 00paTuTbes K MPernojaBaTesIto 1is
HOJTY4EHUs] HEOOXOJUMOM KOHCY/IBTALlMH U Pa3bsICHEHUSI BOSHUKILEH
CUTYallUN.

[Tpy nOArOTOBKE K 3aHATHAM CTYACHTAM CJIEAYET UCIONb30BaTh JIUTEPATYPY
U3 PEKOMEH/I0BAaHHOTO CIIMCKA, @ TAK)KE PYKOBOJICTBOBATHCS YKa3aHUSIMU U
PEKOMEHJallUAMU IpenoAaBaTels.
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[Tepen kaxapIM 3aHATUEM CTYJACHT U3yYaeT IUIAH 3aHITHS C IEPEUYHEM TEM U
BOTIPOCOB, CITUCKOM JIUTEPATyPhI M JOMAITHUM 33/IaHUEM TI0 BEHIHECEHHOMY
Ha 3aHSATHE MaTepUay.

CTyneHTy peKOMEHTyeTCs CIIeNYOIasl CXeMa IOATOTOBKH K 3aHSTHIO H
BBITTOJTHEHHUIO IOMAIITHUX 33 JaHHM:

- MPOpabOTaTh KOHCIIEKT JICKITHIA;

- MPOAHATU3UPOBATH JIUTEPATYPY, PEKOMEHIOBAaHHYIO 110 H3y4aeMOMY
pasneny (MoayI);

- U3YYHUTh PEIICHUS TUTIOBBIX 3a/1a4 (TP HAJTMYUN );

- peIInTh 3aIlaHHbBIC IOMAITHUE 3/1aHUS;

- IpU 3aTPyAHEHUSIX C(HOPMYTHUPOBATH BOMPOCHI K MPEIOIaBATEIIIO.

B koHIIE Ka)KI0TO0 3aHATHS CTYACHTHI MOJTYYAIOT «IOMAIITHEE 3aIaHue) JIJIs
3aKperuIeHHsI TPOHICHHOTO MaTeprana. JloManiaue 3aanus HeoOX0MMO
BBITOJTHATH K KOKAOMY 3aHATHIO. CII0)KHBIE BOIIPOCH MOKHO BEIHECTH Ha
00CyXIeHHE Ha 3aHITHUH WU Ha UHIWBUAYyaIbHBIC KOHCYJIBTAIINH.

Onucanue BO3MOKHOCTEIH M3yyeHus1 TUCHUILTUHEI Junavu ¢ OB3 u uaBaauaamu
OOyuaromuMcsi ¢ OTpaHUYEHHBIMH BO3MOXKHOCTSIMH 3[JOPOBBSl MPEAOCTABISIOTCS CHEHAIbHbIC
y4eOHUKH, y4eOHble MOCOoOUs M TUAAKTHYECKHE MaTepualbl, ClielUalbHble TEXHUUECKHE CPe/ICTBA
0o0y4yeHHs] KOJUIEKTMBHOTO W WHIUBUAYaJIbHOTO IOJIb30BAaHUS, YCIYTH acCUCTeHTa (TIOMOILHUKA),
OKa3bIBAIOIIETO  OOyYaromUMCS HEOOXOAMMYIO TEXHHYECKYI0 IOMOIIb, a TaKXke YyCIyru
CYPIOIEPEBOTYMKOB U TU(IOCYPAONEPEBOTUUKOB.

OcBoeHHe IUCHMILTUHBI (MOAYNA) OOy4arolIMMHCS C OTPAaHUYEHHBIMHU BO3MOXHOCTSAMHU 370POBbS
MOKET ObITh OPraHU30BaHO COBMECTHO C JIPYTUMH 00y4YalOIIMMUCS, a TaK K€ B OTACIbHBIX TPYIINax.
OcBoeHHe IUCHMILTUHBI (MOAYINA) OOy4arolIMMHCS C OTPAaHUYEHHBIMHU BO3MOXHOCTSAMHU 370POBbS
OCYUIECTBIIIETCA C YYETOM OCOOEHHOCTEH MCUXO(PU3NYECKOTO PpPa3BUTHS, WHIUBUAYATbHbBIX
BO3MOXKHOCTEH U COCTOSTHUS 3710POBbSL.

B 1ensix 1oCTymHOCTH MOMy4YeHHs BbICIIETo 00pa30BaHusI 110 00pa30BaTeNbHON MPOrpaMMe JIMIaMH ¢
OrpaHUYEHHBIMU BO3MOXKHOCTSIMH 3/I0POBbsI ITPH OCBOCHUH TUCIMILIMHBI (MOIYJIs1) 0OeCIeunBaeTCs:
1) st U1 ¢ OrpaHUYEHHBIMU BO3MOXKHOCTSIMH 3/I0POBbSI 110 3pEHHIO:

- IPUCYTCTBHE aCCHUCTEHTA, OKA3bIBAIOLINI CTYIEHTY HEOOXOAUMYIO TEXHHUECKYIO TIOMOILb C y4ETOM
MHAUBUAYAIbHBIX OCOOCHHOCTEH (1momMoraeT 3aHsATh pabouee MecTo, MepelBUraThCs, MPOYUTATh U
oopMHTH 3a/1aHKE, B TOM YHUCIIE, 3aMIUCHIBAsI 10T AUKTOBKY),

- TNHCHBMEHHBIC 3aJaHUs, a TaKXKE MHCTPYKIHMH O TOPSJKE WX BBHIIOTHEHHUS OQOPMIISIFOTCS
YBEITMUYEHHBIM IPU(TOM,

- CcIlenuagbHble Y4eOHUKH, Y4eOHbIe TOCOOUs M AWIAKTHYECKHE MaTepuanbl (MMEIOIIne KPYIMHBIN
mpUQT WiK ayauoaitsier),

- IHAUBUAYaJbHOE paBHOMEpHOE ocBenieHue He meHee 300 ok,

- Npu HEOOXOAUMOCTU CTYACHTY JJIsi BBIMOJIHEHUS 3a/JaHus IPEIOCTaBISIETCS YBEIUYMBAIOIIEe
YCTPOMCTBO;

2) Ui UL ¢ OTPaHMYEHHBIMHU BO3MOXKHOCTSIMH 3/10POBbS IO CIYXY:

- IPUCYTCTBHE aCCUCTEHTA, OKAa3bIBAIOIIMNA CTY/IEHTY HEOOXOAUMYIO TEXHHUECKYIO IOMOIIb C YUYETOM
WH/IMBUYAIbHBIX OCOOCHHOCTEH (TIOMOraeT 3aHATh pabouee MecCTO, MepPeIBUTaThCs, MPOYNUTATh U
oopMuTh 3a1aHNE, B TOM YHCIIE, 3aIIUCHIBAS MO/ AUKTOBKY),

- olecreunBaeTcs HaJIW4YUe 3BYKOYCHJIMBAIOUICH ammapaTypbl KOJJIEKTUBHOTO MOJb30BaHUS, MpPU
HE00XOTUMOCTH oOyuaroniemycs MIPEIOCTaBIISIETCS 3BYKOYCHUJIUBAIOLIAst ammaparypa
MHANBUAYATbHOTO MOJIb30BAHMS,

- obecrieuynBaeTcs Ha/IIeKAIIMMU 3BYKOBBIMH CPEICTBAMHU BOCTIPOU3BEACHUS MH(POPMAITUH;

3) s MO ¢ OTPaHUMYEHHBIMH  BO3MOXKHOCTSAMHU — 3[I0POBBSI, HUMEIOUIMX  HapyLICHHs
OTIOPHO-/IBUTaTeNIbHOTO amnmapara (B TOM YHCJe C TSHKEIbIMU HapyLICHUSIMU IBUTaTeNIbHBIX (QyHKIUH
BEPXHUX KOHEUHOCTEH U OTCYTCTBUEM BEPXHUX KOHEUHOCTEH):
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- INUCBMCHHBIC 3aJlaHVs BBIINOJHAKOTCA Ha KOMIIBIOTCPC CO CICHUATIUM3UPOBAHHBIM IMPOrpaMMHBIM
obOecrieucHUEM WIIH HAaIUKTOBLIBAOTCA ACCUCTCHTY,

- 10 JKEJTAaHWIO O0YYarOIIerocs 3a/IlaHusl MOTYT BBITIOJTHATHCS B YCTHOM hopme.

12. Ilepeyenb HHPOPMANMOHHBIX TEXHOJIOT M
NudopmannoHHbIe TEXHOIOTUH PEATH3aLUH JUCIUILIMHBI BKIIOYAIOT

12.1 IlporpammHoe o0ecnieyeHue
1. Omepanuonnasi cuctema: Microsoft Windows 10 Professional. Ilo mommucke mist y4eOHOTO
npomnecca. [locnennsst moctymHas Bepcusi mporpammbl. Astra Linux Common Edition. [[oroBop
Nel73-I'K/19 or 12.11.2019 1.
2. bazossrii maket nporpamMm Microsoft Office (Word, Excel, PowerPoint). Microsoft Office Standard
2016. beccpounas nuuensus. loroop Ne79-'K/16 ot 11.05.2016. Microsoft Office Standard 2013.
beccpounas nunensus. Jorosop Ne0313100010014000038-0010456-01 ot 11.08.2014. Microsoft
Office Standard 2013. Beccpounas nunensus. JoroBop Ne26 ot 19.12.2013. Microsoft Office
Professional Plus 2010. Bbeccpounas nunensus. [doroBop Nel06-I'K ot 21.11.2011. P7-Oduc.
Horosop Nel73-I'K/19 ot 12.11.2019 1.

12.2 CoBpemeHHble mnpodeccuoHaIbHbIe 0a3bl [JaHHBIX W HH(OPMaINMOHHBIE
CIIPaBOYHbIE CHCTEMbI
1. MndopmannoHHO-CIIpaBoOYHas cucTeMa (CHpaBOYHO-TpaBoBasi cucTema) «KOHCYIbTaHT IUTIOCH.
Cornamenne Ne HKII2016/JICB 003 ot 11.01.2016 s ucmosib30BaHHS B YYEOHBIX IIEISIX
6eccpounoe. OOHOBsIETCS peryaspHo. JIueH3uss Ha Bce KOMIBIOTEPHI, UCIOIb3yeMble B Y4eOHOM
mporecce.
2. Tlpodeccuonanpupie 6a3bl gaHHBIX Ha Twiarpopme 1C: Ilpenmpustue ¢ AOCTYIHBIMHU
koHpurypanusmu (1C: ERP  Arponpombiienusiii kommiieke 2, 1C: ERP Dwnepreruka, 1C:
Byxrantepuss momnoko3aBoma, 1C: byxranrepuss nrumedadbpuxu, 1C: byxranarepus snmeBatopa u

koMOuKopmoBoro 3aBoaa, 1C: O6menut, 1C: Pecropan. @pont-oduc). JIunensnonHsiid 1oroBop Ne
H8775 or 17.11.2020 1.

13. MarepuanbHO-TeXHHYECKOe o0ecredeHne JUCHUMILTUHbI(MOLYJIs)
MarepuanbHO-TEXHUYECKOE 00eCreueHne JUCIUTUTHHBIL:
OcHaiuenue ayauTopui
1. YuebHast aymuTopus Ui NPOBEACHUS 3aHATHI JEKIIMOHHOTO U CEMUHAPCKOT0 TUIA, TPYNIOBBIX U
MHAUBUAYAIbHBIX KOHCYJIbTAllMH, TEKYIIETrO KOHTPOJIS U MPOMEXYTOYHOM arrecTaluu. AyIuTopus,
YKOMIUIEKTOBAaHHAsl CHEIHAJIM3UPOBAHHON MeEOENbl0 U TEXHHMYECKHMMM CpelcTBaMu 00ydyeHus,
CITYXaIMMU JJIs IPEACTABICHUS YyueOHOM nHpOpMauu OOJIbIION ayTuTOPUN

2. YuebHas aymuTOpHs JUIsl IPOBEACHUS 3aHATUHN JIEKIIMOHHOTO U CEMHHAPCKOTO THUIIA, FPYMIIOBBIX U
WHAUBUAYAIbHBIX  KOHCYJbTAlMH, TEKyIIEro KOHTPOJAS M  IPOMEXKYTOUHOM  aTrTecTaluu
(mpakTUYeCKUX 3aHATHI). AyIuTOpus, YKOMIUIEKTOBaHHAsl CIELUUATU3UPOBAHHON MeOenblo,
KOMITBIOTEpAaMH C HEOOXOIMMBIM MpOrpaMMHBIM oOecriedeHneM, BbIXxooM B «VHTepHET» U
KOpPIOPaTUBHYIO CETh YHHUBEPCUTETA

3. YuebHast ayquTopust AJis MPOBEICHUS 3aHATHI JEKIIMOHHOTO ¥ CEMUHAPCKOI0 TUIIA, TPYNIOBBIX U
WHAUBUAYAIbHBIX  KOHCYJbTALMH, TEKyIIEro KOHTPOJAS M  IPOMEXKYTOUHOM  arTecTaluu
(J1abopaTOpHBIX  3aHATHH). AyIUTOpHS, YKOMIUIEKTOBAaHHAs CIEIUATM3UPOBAHHON MeOenblo,
KOMITBIOTEpAaMH C HEOOXOIMMBIM MpOrpaMMHBIM oOecriedeHneM, BbIXxooM B «VHTepHET» U
KOpPIIOPaTUBHYIO CETh YHUBepcUTeTa, JJaboparopHbie cTeHAbI

4. Ilomermenue ajsi caMoCTosSITeNIbHON padoThl.IlomerneHne OCHAIEHO KOMITBIOTEPHONW TEXHUKOH C
BO3MOXKHOCTBIO TMOJKIIOUEHU K ceTu HHTepHeT u oOecriedeHHEeM [OCTyNa B 3JIEKTPOHHYIO
nH(pOPMAITMOHHO-00pa30BaTEIBLHYIO CPEY OpTraHU3AIIIH.

5. IlomemieHust 11 XpaHeHUs. U TPO(YUIAKTUIECKOTO 00CTy )KUBaHUS y4eOHOTO 000PYIOBaHHS.
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