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Mporpammy ancumnanHbl paspabotan(a)(n) TkadeHko J1.A. , luda_tkachenko@inbox.ru ; Tka4yeHko
Mogmnna AnekcaHoposHa

1. LUenn ocBOEHNS AUCLUMINHBI

YyebHas oncumnnumHa "HectaumoHapHblil TennoMaccoobMeH" 0THOCUTCS K BapUaTUBHOWM YacTu
NPOCECCUOHANBHOO LKA AUCLMNANH y4ebHOro nnaHa noarotoBky 6akanaBpoB U MMEET CBOEN
Lenblo oopMUpoBaHne y 00y4atoLNXCS NEPEYNCNEHHDBIX HUXE KOMMETEHLMIA, OCHOBaHHbIX Ha
YCBOEHWM COBPEMEHHbIX METOAOB pacyeTa TennoMaccoobmMeHa B Konebnowmxcs noTokax.

2. MecTO AMCUMNNUHBI B CTPYKTYype OCHOBHOM 06pa3oBaTtefibHOM NPOrpammbl BbICLLETO
npocpeccuoHanbLHOro o6pasoBaHus

HaHHas yyebHas aucumnnvHa sknodeHa B pasgen "61.B.0B.9 OucumnaunHbl (MOaynn)" OCHOBHOM
obpaszoBartenbHoit nporpammel 16.03.01 TexHnyeckas punanka n OTHOCUTCS K ANCLUUMNIMHAM MO
Bblbopy. OcBanBaeTcs Ha 4 Kypce, 8 cemecTp.

Kypc "HectaunoHapHsbiit TennomaccoobMeH" nanaraetcs B BOCbMOM CEMECTPE. 3HaHUS, NONyYEeHHbIE
CTydeHTamm nNpu n3y4eHun kypca "Teopusi TennomaccoobmeHa", obecrneynBatoT JaHHYO
ancumnnnuuy. lNMocne 03HaKOMAEHUS C KYPCOM NeKLMIA CTYAEHTbl AOMXHbI YMETb KBaNnuumnpoBaHHO
NoAXOOWTb K MOCTAHOBKE 3a4ad, Bblbopy 00 bEKTOB NCCNEAOBAHUS B CBSI3N C UX CTPOEHNEM U
CTPYKTYPOI NPW PELIEHNN HAYYHbIX M HAY4YHO-MPUKNAAHbBIX NPo6neM.

3. KomneTteHuuun obyuatowerocsi, popMmupyemble B pe3ynibTate 0CBOEHUSA AUCLUMNIINHDI
/mopynsi

B pe3ynbTate 0CBOEHUSI AMCLMNINHBI (OOPMUPYIOTCS CReaytowme KOMNeTeHUNN:

LLincpp komnereHumu npwoﬁp:Ta::nlggl)ﬁgzl:l:TeHuuu
MK-12 FOTOBHOCTb M3y4yaTb HAaYy4HO-TEXHNYECKYIO NHJDOPMAaLINIO,
(npodhbeccroHanbHble OTEYEeCTBEHHbIN OMNbIT MO TEMATNKE NPOJIECCMOHANIbHON
KOoMreTeHuun) NesTeNlbHOCTU
FrOTOBHOCTb MCMOMNb30BaTh PU3NKO-MaTEMaTMYECKMIA annapar,
MNnK-3 CNOCOBHOCTb NPUMEHATL METOLbI MATEMATUYECKOrO aHanmaa,
(npodpeccunoHanbHble MOLENMPOBaHWs, ONTUMN3ALNN N CTATUCTUKK ONS pelleHns
KOMNeTeHLmm) 3ahady, BO3HMKaoLWMX B Xoae npogpeccroHanbHom
NesaTeNbHOCTH
CNOCOBHOCTb M FOTOBHOCTb K TEOPETUYECKUM 1
NnK-4 3KCMepMeHTaNbHbIM NCCNEAOBaHNSM B M3OpaHHON obnacTu
(npodpbeccmoHanbHble TEXHNYECKOWN PU3NKN, TOTOBHOCTb Y4MTbIBATb COBPEMEHHbIE
KOMNeTeHLmm) TEHOEHUMM PasBuUTUSA TEXHNYECKOW (PU3NKN B CBOEN
npogpeccnoHanbHOM OeATeNbHOCTU

B pesynbtaTe 0CBOEHUS OUCUUMANHBI CTYOEHT:

1. DONXEH 3HaThb:

CYLHOCTb rMapoANHaMMYEeCKMX U TEMNIOBbIX MPOLIECCOB NpoTekaowmx B Konebnowmxcs noTokax;
MEeTOoObl TEOPETUYECKOro pacyeTa Te4eHns 1 TennoodMeHa B KONebNoWmMxecs noTokax;

pOnb 3KCNnepunmeHTa B TEXHMNYeCKomn cpmsvme, NPUHUUMbI ero peann3aunm n KOHTpPond Kad4ecrtea
06bekToB nccnenosaHms; ceengeHns 006 OCHOBHbIX TUMNax N3MEPUTENbHbIX I'IpI/I60pOB N KOMTIJTIEKCOB;

MeTponormyeckoe obecrnedeHne TeXHMYECKON PU3NKN, OCHOBHbIE MPUHLUMLI U3MEPEHUS, METOAbI
06paboTKn pe3ynbTaTtoB U OLEHKN MOTrPELIHOCTENA.

2. IONXEeH yMeTb:
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NPUMEHSTb METObl MaTEMATUYECKOM 1 TEOPETUYECKON PU3NKM N1 UCCNIeN0BaHUS TEYEHNS 1
TennoodbmeHa B KONeOMNOWMXCS NOTOKAX;

BbIMONHATb M3MEPEHUS N IKCNEPUMEHTANbHBIE NCCNEOOBAHNS PA3NNYHbIX 0O HEKTOB TEXHNYECKON
dPU3nNKu;

NNaHnpoBaTb HEOOXOAMMbIV 3KCMEPUMEHT M UCMOMb30BaTh MHGOPMALIMOHHBIE TEXHONOrMM NS
06paboTkM N OLIEHKWN NOrPeHOCTER NoNyYeHHbIX AaHHbIX.

3. DONXEH BnaneThb:

MeToOaMn UCCnenoBaHms, NPOEKTMPOBaAHUS N MPOBEOEHMS 3KCNEPUMEHTaNbHbIX paboT B obnactu
TennomaccoobmeHa B KONebnoWmnXcs noTokax;

MeToOamn BbINOMHEHNA PU3NKO-TEXHMYECKNX pacyeToB 1 onpeneneHns 3KOHOMN4YeCcKom
30PEKTUBHOCTU NCCNEOBAHUIA N pa3paboTok;

CTaHOapTHLIMM NaKkeTaMmy MPOrpamMM KOMMbIOTEPHOM rpadoukm 1 MOOENNPOBAHMS;

HaBblKaMW MOHTaxa, Hanamky U TEXHUYECKOW aKchiyaTauuy aHanMTn4eckoro u TeXHONOrMYecKoro
obopynoBaHus.

4. NONXeH OEeMOHCTPUPOBaTb CMNOCOOHOCTb M FTOTOBHOCTb:

cnocobHocTb paspabatbiBaTb M ONTUMU3NPOBATL COBPEMEHHbIE HAYKOEMKINE TEXHONOMUN B
Pasnn4HbIX 061ACTSAX TEXHUYECKOW PU3NKM U SHEPreTUKN C Y4ETOM SKOHOMUYECKMX 1 9KONOrMYECKmX
TpeboBaHwii;

FOTOBHOCTb U CMOCOBHOCTb NMPUMEHATb PU3nN4eckne N TexHnYeckne MetToabl TeoOpeTUYeCcKoro v
9KCrNMepunMeHTanbHOro nccnenoBaHms, MeTodbl MateMaTn4eckoro aHaan3a n MmogenmpoBaHns ons
NOCTAHOBKW 3a40a4 Mo pa3BnUTUIO, BHEOPEHUIO N KOMMepLUnann3aunn HOBbIX HAYKOEMKUNX TEXHONorumn
B 06nacTn TeXHNYECKOW PU3NKN N SHEPreTukn.

4. CTpyKTypa u cogepxaHue AUCLUUMNIUHbI/ Moayns
Obwas TpyooeMKOoCTb AMCLMMNANHBI COCTaBNseT 5 3a4eTHbIX(ble) eanHmu(bl) 180 yaca(os).
dopma NPOMEXYTOYHOro KOHTPONS ANCLMMINHBI: 9K3aMeH B 8 cemecTpe.

CyMMapHo no AMcumnanHe MoxHo nony4ntb 100 6anno., U3 HMX Tekylwas paboTta oueHmBaeTcs B 50
6anno., ntorosas popma KoHTpons - B 50 6annos. MnHMManbHoe KONMYeCcTBO Ans AoMnycka K 3a4eTy
28 6annos.

86 bannos 1 bonee - "oTANYHO" (OTN.);

71-85 6annos - "xopowo" (xop.);

55-70 6annos - "ynoBnetBoputenbHo" (yaooB.);

54 6anna n MeHee - "HeynoBNeTBOPUTENbHO" (Heya.).

4.1 CTpyKTypa 1 comepXxaHue ayguTopHou paboTbl Mo gucuunamHe/ MOAynto
TemaTtnyecknn nnaH gUCUUNIUHbI/MOAYNS

Buabl n yacobl
ayauTopHOM paborThbl,

Paspen
Hepens NX TPYA0EeMKOCTb Tekywme hopMbl
N .D.Mlc\:nl.:)v:;,r’l_lv;nbl/ CemMecTpl.ovectpa (B 4acax) KOHTpoOnst
neKu““I'IpaKmqecmenaﬁoparopuble
3aHATUS pa6oTbl

Tema 1. BBepeHue.
NcTopnyeckasa cnpaska.
1.|0O6bekThl 8 2 0 0
nccnenoBaHus w
3a0a41 ouCUMUNINHbI
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Buabl n yachbl
Pasgmen ayauTopHOM paborThbl,
Hepens MX TOYA0EeMKOCTb Tekywiue doopMmbli
Nl Bwcuwunnaue/ - (CeMecTPoeyectpa (8 vacax) Yovmpans
MpakTnyeckmelllaboparopHbie
HeKu.uu 3aHATUA pa601b|

Tema 2. YpaBHeHUs,
2.lonucbiBatowme 8 6 18 0

TennomaccoodbmeH

Tema 3. CywHoCTb

METOLOB N anropuTMbl
3. peweHns 3anad 8 8 14 0

TennomaccoobmeHa

Tema 4.

'mopoonHammnyeckmne
4.|pacyeTbl npu 8 8 12 0

konebatenbHOM

OBUXEHUM UMnmHapa

Tema 5. TennoobmeH
5.|[npu konebaTenbHOM 8 6 12 0

OBUXEHUM UMnmHapa

Tema . Toroesas OK3aMeH
. 8 0 0 0

doopma KOHTpons

NToro 30 56 0

4.2 CopepxaHvue oUCLUMNMUHDBI

Tema 1. BBepeHue. UcTopuueckas cnpaska. O6bekTbl uccnenoBaHUs U 3aaadv OUCLUMNIUHDI
NeKLuMoHHoe 3aHsiTne (2 yaca(os)):

NcTopunueckas cnpaeka. O6bekTbl ICCNEROBAHNSA 1 3a4a4U ONCLMMNINHDI.

Tema 2. YpaBHeHUs1, onucbiBaloLL e TeNIOMaccoobmeH

JNIeKLMOHHOe 3aHsiTne (6 4aca(os)):

YpaBHeHUs 1 nepeMeHHble, ONuCbiBalOLWMe NpoLecchl TennoMacconepeHoca. I'paHnyHble ycnosus.
YpaBHeHune coxpaHeHns Buxpen. dyHKUmns Toka. 3aBUCMbIE N HE3AaBUCUMbIE NapaMeTpbl.
NamrHapHbI NorpaHnyHblid cnoii. [1ee obnactu TedeHust n tennoobmeHa. 3apada Ctokca.
TemnepaTypHble BOMHbI. BTOpuyHble TeyeHns. AHann3 npenenbHblX CnyyYaes.

npaktnyeckoe 3aHsitne (18 yaca(os)):

Pacuyet rnybuHbl MPOHNKHOBEHNS BA3KOW BOMHbI Npu konebaHusx nnockoctn. OnpeneneHue
KOMMOHEHT BMXPEBOW HAMPSXEHHOCTN Ha CTEHKEe Npu konebaHmsax 6eCKoHeYHoM nnacTuHbl. BoiBog
ypaBHEHUS, ONMCbIBAIOWEro None CKOPOCTeN CTauMOHapHbIX BTOPUYHBIX TedeHnin. PacnpeneneHve
CKOpPOCTU B KaHane, COCTaBneHHOM 13 AByX NMnockonapannienbHbiX N1acTuH, NOMELWEHHOM B CTosS4Yee
3ByKOBOE Morne.

Tema 3. CyLHOCTb METOL0B U aNirOPUTMbI PeLleHus 3apay TeniomaccoobmeHa
JNIeKLMOHHOe 3aHsiTue (8 4aca(os)):

MoHATME O PerynsipHbIX U CUHTYNSIPHbBIX BO3MYyLWEeHMsX. [Tpumepbl CUHIYNsSpHbIX 3aaad. Meton
cpalwmBaeMbIx aCUMNTOTMYECKUX pasnoxeHnid. MeTona nocnenoBatenbHblx npubnuxexunin. Meton
nocnenoBaTtenbHbIX NPUONMXEHN NPU PELIEHNN YPAaBHEHUS COXpaHeHUs Buxpel. Meton
nocnenoBaTtenbHbIX NPUONMXEHNI NPU PELIEHNN YPABHEHUS AMHAMUYECKOrO MOrPAHNYHOrO ClOS.
Metopn JlnHsa. BHelwHee TevyeHre ¢ HebONbWNM NepPUoaNYECKUM KonebaHneM: BbiIBOL OCHOBHbIX
ypaBHEHWIA N aHaNN3 peLeHms.

npakTundeckoe 3aHsitne (14 yaca(os)):

PasnoxeHue B psa npu cnaboM BO3MYLEHNN BHEWHErO Te4eHust. [oCTpoeHre acMMnTOTUYECKOrO
pPasnoXeHust 4Ns ypaBHEHUS COXpaHeHns BUXpei. MonyyeHne ypaBHeHWIA HyNneBoro, NePBOro,
BTOPOro NnopsiakoB METOLOM Pa3noXeHWs B paa.

Tema 4. l'mppoouHammyeckume pacuyetbl Npu Koneb6atenbHOM OBUXEHUMN unnuHgpa
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NeKUuMoHHoe 3aHsiThe (8 yaca(os)):

YpaBHeHune, onucbiBatoliee konebatenbHoe ABUXEHUE UunMHapa. [paHM4Hoe ycnosue Baanm ot
umnuHapa. PasnoxeHve B psg no manoMy napameTpy. AHann3 nony4eHHoro peleHns ons
BTOPWYHbIX TedeHuin. CTpykTypa notoka. BnusiHne BHewWwHel rpaHuLbl, aMnnnTyabl KonebaHmin Ha
CTPYKTYpy notoka. MiHeepcus. MNonyyeHune ypaBHeHNsS LBOMHOrO NorpaHUYHoro cnosi. BnnsHve snaa
1 cocTaBa konebaHuii Ha xapakTep BTOPUYHbIX Te4eHuiA. BnnsHue goopmbl konebntowerocs Tena.

npakTudeckoe 3aHsitne (12 yaca(os)):

3anuncb ypaBHeHwuiA, onucbiBatowmx konebaTenbHoe ABMXEHNE LUINHAPA, B MONSIPHbIX
KoopAuHaTtax, mepeHoc Havyana KoopAnMHaT Ha NOBEPXHOCTb umnuHapa. PeweHns ons nepsoro
NpMbNNXeHns BO BHelWHen obnacTu. PasnoxeHune no manomy napametpy (1/H).

Tema 5. Tennoo6MeH Npu KonebateNbHOM ABUXEHUUN LUINHOPA

JNIeKLMOHHOoe 3aHsitne (6 4yaca(os)):

BbiBOa ypaBHeHUS TennoobmeHa konebniowerocs umnnHapa. lNpeobpasoBaHune ero ans cnyyas
Manoro napameTpa HeIMHERHOCTU U NOoNyYeHne YpaBHEHUS, ONUChIBAIOWErO NEPEHOC BHEWHNUMM
notokamu. OnpeaeneHne ycnoBuiA, Npu KOTOPbIX NEPEHOC OCYLWECTBASETCS BHEWHNUMMN NOTOKaMW.
AHanus nonyyeHHbIx pedynbtatoB. OnpeneneHne ycnosuii, Npu KOTOPbIX NEPEHOC OCYWECTBNSAETCS
BHYTPEHHMMU MNOTOKaMM.

npaktnyeckoe 3aHsitne (12 yaca(os)):

BbiBoA ypaBHeHUs TennoobmMeHa Konebntowerocs UMnnHapa Bo BHYTPEHHMX NepeMeHHbIx. PeleHne
3a4ayun ons aByx NpubnnXxeHuin B NpeaenbHbIX Clyyasx.

4.3 CTpyKTypa u cogepxaHue caMOCTONATENIbHOM paboTbl AUCLUNNIUHBI (MOAYNS)

Buabi
N Paspen Cemect Hepens | camoctosiTenbHoOn [TpyA0eMKOCTb| ;%%%:L:?:;Egga
AucumnnuHel pcemecha pabortbl (B yacax) 260TbI
CTYAEHTOB P
Tema 2. YpaBHeHuUS, MoaroToBka K
.[onucbiBatowme 8 NMUCbMEHHON 12 n:gzzA;HHaﬂ
TennomMaccoobmeH paboTte P
Tema 3. CywHocTb
METOO0B 1 anropuUTMmbl 8 E(VI)QIEI(\)/ITGCI)-IBHK:VIK 14 NUCbMEHHas
‘|peweHns 3apad abore paboTta
TennomaccoobmeHa P
Tema 4.
['mopoauHammnyeckmne NoOAroToBKa K
.|pacueTtbl npu 8 NMUCbMEHHOM 16 nggzh:aeHHaﬂ
konebaTtenbHOM paboTte P
OBVXEHUN LMIMHApPa
Tema 5. TennoobmeH noaroToBka K
.[npu konebaTenbHOM 8 NMNCbMEHHOM 16 nggz:laeHHaﬁ
OBVXEHUN UnnuHapa paboTte P
Ntoro 58

5. O6pazoBarenbHble TEXHONOIUU, BK/IOYAA MHTEPaKTUBHbIE hOpMbl 06yUeHUs
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Mo Mepe NPOXoXAeHUs Kypca 1 U3yHeHUst AMCLMIMINHBI CTYAEHTaM 3a0at0TCSt KOHTPOSbHbIE
BOMpOChl. Ha npakTnyecknx (CEMMHAPCKMX) 3aHATUSX NpeanaratnTcs KOPoTKNe AUCKYCCUU 1
obcyxaeHve oTaenbHbIX TEM Kypca, BbiNONHSAETCS pelweHne 3aaad. CamocTtostenbHas pabota
CcOCTOMT 13 paboTbl HAL TEMaMN 4N CAaMOCTOATENIbHOMO N3YYEeHUs, MOArOTOBKM K MPaKTUYECKUM
3aHSTWAM, BbINOMHEHMS OOMAWHNX KOHTPOMbHbLIX paboT 1 MOArOTOBKM K aK3aMeHy. 1o 3aBeplueHnto
Kypca coopMa KOHTPONS - 3k3ameH. [epen aKk3aMeHOM - MnaHoBasi KOHCYNbTaums no Bcemy Kypcey. K
9K3aMeHy [OMyCKarTCs CTyAEHTbl, BbINONHMBLUME ayAMTOPHbIE U AOMALIHNE KOHTPOMbHbIE PaboThl.
ATTecTauusi n 3K3aMeH CTaBUTCS MO UTOram 3aHSTUI - PErYNSIPHOCTM MOCEWEHNS 3aHSATUIR, y4acTus B
LMCKYCCUSIX, BbIMONHEHWNIO ayANTOPHbIX 1 JOMAaWHMX 3aAaHunii. Ha ak3ameHe CTyneHTy npeanaraetcs
OTBETWTb Ha ABa Bonpoca no nayyaemomy kypcy. MNpn HeobxoanMMoCcTK nNpenonasaTesib MOXeT
3a4aBathb AOMOSHUTENBHbBIE BOMPOCHI MO €ro YCMOTPEHUIO.

6. OueHOYHble cpeacTBa AJisi TEKYLLLEro KOHTPOJISl yCreBaeMoCTH, MPOMEXYTOUHOM
aTTecTauum No UToram OCBOEHMUs AUCLMMIMHBI U yYeOHO-MeToaMYeckoe obecneyeHune
CaMOCTOSsITe/IbHOW paboThl CTYAEHTOB

Tema 1. BBepeHue. UcTopuueckas cnpaska. O6bekTbl uccnenoBaHUs U 3aaadyv OUCLUMNIUHDI
Tema 2. YpaBHeHuUsi, ONUCbIBaloLLLME TENJIOMaccooOMeH
nMcbMeHHas paboTa , NpYMepHble BONPOCHI:

PasnnyHbie goopMbl 3anncu ypasHeHUn coxpaHeHuns Buxpein. Passnte notoka no Mepe pocta
konebartenbHoro Yncna PeHonbaca. TonwmHa akyCTM4eckoro 1 TennoBoro NorpaHnNYHbIX CNoes.
Cesi3b HT n H.AHann3 BbICOKO4aCTOTHOIO M HU3KO4YaCTOTHOro NpMbnmnxeHus npu cnaboi
HENIMHENHOCTN.

Tema 3. CyLHOCTb METOL0B U aNirOPUTMbI PeLleHus 3apad TenioMaccoobmeHa
nMCbMeHHas paboTa, NPUMeEpPHbIE BONPOCHI:

MonyyeHune pelweHns ons Hyneeoro Npubnuxexus. PacyeT konebaTenbHOro ABUXEHNS LInHapa
MeToaoM JInHs. PacyeT DONONHWUTENbHON CPyHKUMM Ans umnnHapa Metoaom JInHs. TennoobmeH npu
BHEWHEM TEeYEHUN C HEOONbLIMM NEPUOANYECKMM KonebaHneM.

Tema 4. F'mppoanHaMmuyeckme pacuyetbl Npu KonebatenbHOM ABUXEHUN LUIUHAPA
nMcbMeHHas paboTa, NPUMEpPHbIE BOMPOCHI:

MonyyeHne ypaBHEHNS BO BHYTPEHHMX U BHEWHMX NEPEMEHHbIX. ACUMNTOTMYECKOE CpalnBaHume.
PasnoxeHue no manomy napameTtpy. YpaBHeHve 4ns nepBoro npubnuxexus. NMoseneHve notoka
npu Res>>1. CTpykTypa BTOPUYHbIX TEYEHWIA BONM3N NPENSTCTBUIA C AePOPMMPYEMBIMU FPaHNLAMN.

Tema 5. Tennoo6meH npu Kone6areNlbHOM ABUXEHUUN LUNMHAPA
nMcbMeHHas paboTa, MpUMepHbIE BONPOCHI:

PeweHne ypaBHeHMS nepeHoca Tenna MeToaoM BO3MyLEHWIA. BbiBO4 ypaBHEHNS nepeHoca Tenna.
AHanns pesynbTaTos.

UtoroBas cpopmMa KOHTpons
9K3aMeH (B 8 cemecTpe)

MprMepHbIe BOMPOCHI K 9K3aMeHY:

Cnuncok KOHTPOMNbHbLIX BOMPOCOB K 3K3aMEHY

. YpaBHEHUS, onucbiBaroWwmne nepeHoc, npu konebaHmsx. 'paHWYHble yCnoBus.
. Pacuet konebatenbHOro ABUXeHs.

. YpaBHeHue nepeHoca tenna. ['paHnyHble yCnoBus.

. Pacuet pononHuTenbHom oyHKUMN ONst UMnMHApa MetTonoMm JInHs.

. BblBO4, ypaBHeHNs coxpaHeHns BUxpei. PyHKLUS ToKa.

. BHewHee TeyeHme ¢ HeOONbLWMM NEPUOANYECKMM KONebaHNEM.

. YpaBHeva ONHaMMN4eCKoro norpaHn4Horo cnos. LBnxeHve B norpaHN4YHOM cnoe. IBe obnactn
Te4YeHuns.

8. TennoobmeH Npu BHEWHEM TEYEHNM C HEOONbWUM NEPUOaNYECKUM KOonebaHMeM.

NOoO ok whh =
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9. YpaBHeHUS! TEMNOBOro NOrPaHMYHOro cnosi Npu konebatenbHOM ABuXeHuU. [ise obnactu
TeYeHusl.

10. PasnoxeHuve B psaa npy cnabom BO3MYLLEHUN BHEWHENO TEYEHNS.
11. 3apaya Crokca. TonwmHa akyCcTM4eckoro NorpaHNYHoro Cros.

12. Pa3noxeHuve B psg npv cnabom BO3MYLLEHNM BHELIHETO TeYEHNS. Y paBHEHMS HYNEBOTO,
NepBoro, BTOPOro nopsakoB. ['paHnyHble yCnoBus.

13. NpuBeneHne ypaBHEHNS COXpaHEHUS BUXpei Kk beapa3mepHomy Buay. MNapameTtpbl nogobus.
AHanuna npenenbHbIX CNy4aes.

14. YpaBHeHUe, onncbiBatolee konebarenbHoe ABUXEHNE LMINHOPA.
15. TeMnepatypHble BOMHbI. TONWMHA akyCTUYECKOro TeMnepaTypHoOro norpaHUYHoro crnos.

16. 'paHnyHOe ycnosue Boanu ot unnmHapa. PasnoxeHve oyHKUMM Toka Mo Manomy napameTpy.
PeweHune nns HyneBoro npubnnxeHns

17. Kputepuun nonobus. Cessb 1 . AHann3 npenenbHbIX Cly4aes.

18. BblBOL ypaBHEHMS BO BHYTPEHHUX NEPEMEHHbIX. PasnoxeHne no manomy napamerpy.

19. TeueHune npu oceBbix KoNedaHUAX LMANHLPUYECKON TPYOKN. BbiCOKOYACTOTHOE pa3noxXeHue.
20. PelwweHne HyneBoro NpnbnmxeHns BO BHYTPEHHNX NEPEMEHHDIX.

21. lNepeHoc Tenna npu konebaHusix TemnepaTypbl CTEHKN LNINHAPUYECKON TPYObI.
Bbicoko4acTOTHOE pasnoxeHue.

22. AcumMnToTUYeCKoe cpalnBaHe BHEIWHEro U BHYTPEHHEr0 PELLeHNA.
23. NoHATME 0 perynsapHbIX U CUHTYNSPHBIX BO3MYLLeHUsX. [prmMepsl.

24. PelweHns ons nepeoro npmbnnxeHns Bo BHELWHen obnacTu. PeweHne ons ctaunoHapHoOM
cocTaBnsouen.

25. NocTpoeHne acMMNTOTUYECKOro PasnoXeHus Ons YpaBHEHNS COXPaHEHMS BUXPENA.

26. YpaBHeHNe ons nepBoro NpubnmxeHns BO BHYTPEHHMX NEPEMEHHDIX.

27. PasnoxeHune no manomy napametpy (1/H).

28. TeueHune npu konebaHMsx NNOCKOCTA. AKYCTUYECKMIA MOrPaHNYHbIA CNOW.

29. PeweHve ons ctaumMoHapHOW COCTaBnsoWen BO BHYTPEHHNX NePEeMEHHbIX.

30. MeTona nocnenoBaTteNibHbIX MPUONNXEHNIA.

31. MeTon nocnenoBaTenbHbIX NPUBANXEHWNIA ANS PEWEHNS YPABHEHUS COXPAHEHMNS BUXPEN.
32. ACMMMTOTMYECKOE CpalmBaHme pPeWEH onsa CTaunoHapHOM COCTaBNSAOWEN.

33. MeTon nocnenoBaTenbHbIX NPUBANXEHWNIA ONS PEWEHNS YPaBHEHUS NOrPaHNYHOrO CNos.
34. Metog, JnHs.

35. [1goriHble norpaHnyHble cnou. AHanus npemenbHbiX Cny4aes.

36. MprBeneHne ypaBHEHNS COXpaHEHNS BUXpeit kK 6espaamepHomy Bugy. Kputepum nogobus.

37. BbiBoA ypaBHeHUs TennoobmeHa konebniowerocs unnnHapa. YpaBHeHne, onvcbisatoLiee
NepeHOC BHEWHNMN NoToKamu. PewweHne.

38. lNpuBeneHne ypaBHEHNS NepeHoca Tenna k be3pasmepHomy Buay. Kputepum nogobus.
39. BbiBOL ypaBHeHMS TennoobMeHa BO BHYTPEHHUX NEPEMEHHbIX.
40. PacyeT konebartenbHOro ABMXeHns uunuHapa Metoaom JInHs.

7.1. OcHOBHas nuTteparypa:

LeptoruH, B.B. TennomaccoobmeH [OnekTpoHHbI pecypc] : y4eb. nocobue / B.B. OeptoruH, B.®.
Bacunbes, B.M. Ynawesa. ? OnektpoH. aaH. ? CankTt-lMetepbypr : JlaHb, 2018. ? 240 c. ? Pexum
noctyna: https://e.lanbook.com/book/107285. ? 3arn. ¢ akpaHa.

Teopwusi HecTauMoHapHOro TennonepeHoca: YuyebHoe nocobue / J1.A. TkaveHko, A.B. PenuvHa. MNoa
obwet pen. npodp. H.®. Kawanoea. - KazaHb: N3a-8o KasaH. yH-ta, 2017. - 139 c.
https://kpfu.ru//staff_files/F_591097378/NTMP.pdf

7.2. JlononHuTenbHasa nuteparypa:
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Mna3koB, B.B. TexHuyeckas razonmHammka [OnekTpoHHbIin pecypc] : y4eb. nocobue / B.B. Maskos. ?
AnekTpoH. aaH. ? CaHkT-MNetepbypr : NaHb, 2018. ? 108 c. ? Pexum poctyna:
https://e.lanbook.com/book/107284. ? 3arn. ¢ akpaHa.

7.3. UHTepHeT-pecypcChl:

ANropvTMbl NPU MOAENUPOBAHMMN TMAPOANHAMNYECKUX MPOLECCOB -
http://portal.tpu.ru/SHARED/f/FELIC/Metod_material/Tab/Uch_posobie_algor.pdf

3agaym no tennomacconepeHocy - http://kpfu.ru/publication?p_id=7575

HenuHeliHble konebaHns rasa B Tpybax: yuebHoe nocobue - http://kpfu.ru/publication?p_id=7569
TennomaccoobMeH: Kypc nekuuii - http://www.techgidravlika.ru/view_book.php?id=110
OneKkTPOHHbI KoMnneke no TennoobmeHy - http://files.lib.sfu-kras.ru/ebibl/umkd/1536/u_lecture.pdf

8. MarepuanbHo-TexHU4eckoe obecrneyeHue oUCLUMUNINHbI(MOAYS)

OcBoeHune ancumnaunHbl "HectaumoHapHbIli Tennomaccobmer" npeanonaraet MCNonb3oBaHne
CnenylowWwero MmaTepuanbHO-TEXHUYECKOro obecneyeHmns:

YyebHo-MeToAn4eckas nutepartypa ans 4aHHOW OMCLMMNINHBI UIMEETCS B HAIMYUN B
3NEeKTPOHHO-6nbnmnoTeyHom cucteme " brubnuoPoccumka", 4OCTYN K KOTOPOW NpefoCcTaBneH
ctyneHTtam. B 9BC " bubnunoPoccuka " npeacTaBneHbl KONNEKLUMN akTyanbHON HayYHOR 1 y4ebHOo
nuTepaTtypbl N0 ryMaHMTapHbIM HayKaMm, BK/tovalowme B cebst nybnmkaumm BeoyLwmx pOCCURCKNX
N30aTenbCTB ryMaHUTapHOW nuTepaTypbl, U34aHUS Ha aHTIMACKOM S3blKe BeOyLWmX aMepuKaHCKnx n
€BPOMNercKMxX n3naTenbCTB, a TakkXe peikue n ManoTupaxHble N3gaHnsa POCCUNCKUX PEernoHanbHbIX
By30B. 9bC "BubnnoPoccurka" obecneunBaeT WMPOKWiA 3aKOHHBIA AOCTYN K HEOOX0AMMbIM ANst
obpazoBaTeibHOro NpoLecca N3naHNsM C UCMONb30BAHNEM MHHOBALMOHHBIX TEXHONOMNIA 1
COOTBETCTBYET BCEM TPebOoBaHNAM hefepanbHbIX FOCyapCTBEHHbIX 06pa3oBaTebHbIX CTaHAAPTOB
Bbiclero npodpeccuoHanbHoro obpasosarus (PrOC BIMO) HoBOro nokoneHus.

YyebHo-MeToan4eckas nutepartypa ans 4aHHOW OMCLMMNAUHBI UIMEETCS B HAMYUN B
9NEKTPOHHO-bmbnmoTeyHo cnucteme "ZNANIUM.COM", noctyn K KOTOpOW NpenocTaB/eH CTyAeHTaM.
9B6C "ZNANIUM.COM" conepXuT Npon3BeneHns KpynHEnwmnx POCCUACKNX YYEHbIX, PyKOBOAMTENEN
rocynapCTBeHHbIX OpraHoBs, npenogasarener Beaylmx By30B CTpaHbl, BbICOKOKBANNULIMPOBAHHbIX
CNeunanncToB B pasnuyHbix cdoepax brusHeca. PoHp 61bnMoTekn cOopMUPOBAH C Y4ETOM BCEX
N3MEHEHMI 06pa3oBaTeNbHbIX CTAaHAAPTOB M BKKOYAET y4ebHMKM, yyebHbie nocobus, YMK,
MOHOrpadoun, asTopedoeparbl, guccepraLmm, SHUMKNONEONN, CIOBapU U CNPaBOYHNKN,
3aKkoHo4aTeNbHO-HOPMaTMBHbIE OOKYMEHTbI, CNeunanbHbie Nnepnoanyeckme n3aadms n n3naHus,
BbiNyckaeMble nanatenncreamm By30B. B HacToswee Bpems O95C ZNANIUM.COM cooTteeTcTBYET
BCeM TpeboBaHMaM henepanbHbIX roCynapCTBEHHbIX 0Opa3oBaTeNbHbIX CTAHAAPTOB BbICLIErO
npogoeccrnoHanbHoro obpasosanus (PrOC BI1O) HoBOro nokoneHus.

YyebHo-MeToan4eckas nutepartypa ans 4aHHOW ONCLUMMINHBI UIMEETCS B HANIMYUN B
3NEeKTPOHHO-6MbNMoTeYHOM cucteme Mapatenoctea "MlaHb" , 4OCTYN K KOTOPOW NpenocTaB/eH
ctyneHTam. 9bC MN3patenbctia "flaHb" BKOYaET B cebs aNEKTPOHHbIE BEPCUMUN KHUT U3[aTENbCTBA
"IlaHb" 1 Opyrnx Beaywmux n3natenbCcTB y4ebHo nuTepaTtypbl, @ TakXXe 9NeKTPOHHbIE BepCUmn
NepuoanyecKnxX N3aaHnim no eCTeCTBEHHbIM, TEXHUYECKNM U r'yMaHUTapHbiM Haykam. ObC
N3patenbcTBa "/laHb" obecneunBaeT LOCTYN K HAy4YHOI, y4ebHON nnTepaType 1 Hay4HbIM
nepuoanyecknm n3oaHmam no MakCManbHOMY KONMMYeCTBY NPOOUbHbBIX HanpasneHui ¢
cobntoaeHneM BCex aBTOPCKUX M CMEXHbIX Npas.

YyebHo-MeToamn4eckas nutepartypa ans 4aHHOW ONCLUMNINHBI UMEETCS B HANMYUn B
3NEKTPOHHO-6MbNMoTEYHON cucteMe "KoHcynbTaHT cTyaeHTa" , HOCTYN K KOTOPOI NpeaocTasneH
cTyaeHTaM. OnekTpoHHas bubnunoTteyHas cuctema "KoHcynbTaHT cTyaeHTa" npeaoctasnser
NONMTHOTEKCTOBbIN AOCTYMN K COBPEMEHHOI y4ebHOI NMTepaTtype no OCHOBHLIM AMCLMMINHAM,
N3y4yaeMblM B MEAULIMHCKMX By3ax (NPeLCTaBNeHbl M30aHMs Kak YUCTO MeAULIMHCKOro Npodomns, Tak
 NO eCTECTBEHHbIM, TOYHbIM M 06WEeCTBEHHbIM HaykaM). 9BC npenocTaBnsieT By3y Hanbonee nosHble
KOMMeKTbl HEOBX0AMMO NTEpPaTypbl B COOTBETCTBUUN C TPEOOBAHMSIMU rOCYAAPCTBEHHbIX
obpazoBaTefibHbIX CTAHAAPTOB C COONOAEHNEM aBTOPCKMX M CMEXHbIX NPas.

NabopaTtopHas yctaHoska "MccneposaHne HTMO"
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Mporpamma cocTtasneHa B cootBeTcTeum ¢ TpebosaHnsmm GrOC BIMO 1 y4ebHbIM nnaHoM no
HanpasneHno 16.03.01 "TexHnyeckasa domsunka" n Npogouno NOAroTOBKM HE NPeayCMOTPEHO .
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