MuHuCcTepcTBO HayKu U BhIciero oopasosanus Poccuiickoit denepanun
denepanbHOE TOCYIAPCTBEHHOE aBTOHOMHOE 00pa30BaTeIbHOE YUPEIKICHUE
BBICIIETO 0Opa30BaHMs
«HanuonanbHbIN Uccaen0BaTENbCKUN SAepHbI yHUBEpcUTET « MUDI)

UHCTUTYT SJAEPHOU ®U3NKU Y TEXHOJIOT U

KA®EJIPA TEIVIO®U3UKHA

OAOBPEHO YMC USOUT
[Iporoxon Ne 01/423-573.1

ot 20.04.2023 1.

PABOYAS ITIPOTPAMMA YYEBHOM JUCITATLIIAHBI

TEOPUS TEIINIOMACCOOBMEHA (HACTD 1)

HanpaBnenne noaroToBku [1] 14.03.01 SAnepHast sHEpreTHKA U TETTOPU3HKA
(cmennanbHOCTD)
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AHHOTALMS

HGHHMI/I npenoaaBaHusa I[aHHOﬁ JUCHUITIIIMHBI ABJISKOTCA:

1) Gonee ryOoOKO€E 1 TIOJTHOE U3JI0KEHHE COBPEMEHHOM TEOPHH TEIIOMAacCOOOMEHa;

2) NpPUBUTHE Yy CTYJEHTOB HAaBBIKOB NPUMEHEHHUS pPE3YyJbTaTOB TEOPUU B IMPAKTUUECKUX

pacuc€rax TCILUIO- H MacCOOOMEHHBIX IIpoHeCCOB, MPOUCXOAAINIUX B SAACPHBIX OHCPIrEeTUYCCKUX

ycTaHoBKax (AA9YV).

1. IEJIA Y 3ATIAYA OCBOEHMS YYEFHOM JIUCIIUILIAHBI

I_IeJ'ISIMI/I npenoaaBaHusa JAHHOM JUCLIUIUIUHEI SIBISIOTCS:

1) Gosee riyO6OKO€E U TOJTHOE U3JI0KEHHE COBPEMEHHOM TEOPHH TEIIOMAacCOOOMEHa;

2) NpPUBUTHE Y CTYAECHTOB HAaBBIKOB NPUMEHEHHUS DPE3YJbTaTOB TEOPUU B IPAKTUUYECKUX

pacucrax TCIUIO- H MacCOOOMEHHBIX IponecCoB, MPOUCXOAAINIUX B SAACPHBIX OSHCPIrETUYCCKUX

ycTaHoBKax (9V).

2. MECTO YYEBHOW JUCIHUILIMHBI B CTPYKTYPE OOII BO

Jlist ocBOGHHMSI NTaHHOW IUCUUIUIMHBI TpeOyeTcs 3HaHHWE AMCIHUIUIMH: «XuUMUsD», «OCHOBBI
TEPMOJIMHAMHKH U Terionepenadny, «O0mas Guznka.

3H8.HI/I$I, IMNOJTYYCHHBIC IIPU H3YUCHUHN OUCHUIUIMHBI, TAKXC IMOMOI'yT CTYACHTAM B HAYYHO-

HCCIIe0BAaTEIbCKOM

pabotre

npodeccHnoHaNTBEHON e TEIbHOCTH.

JAUITIIOMHOM

MNPOCKTUPOBAHNH, a4

TaKXKC B

JanbpHeHIen

3. ®OPMUPYEMBIE KOMIIETEHIIU U IIVTAHUPYEMBIE PE3YJIbTATbBI

OBYYEHUA

VYHuBepcanbHbIe H(1IK) oOmenpodeccuoHanbHbIE KOMITETSHIIUN

| KO,I[ N HAUMCHOBAHUC KOMIICTCHIIMHU | KOI[ N HAMMCHOBAHNC MHAHUKATOpa JOCTUKCHUA KOMIICTCHIUA

[TpodeccnonanbHble KOMIETCHIIMA B COOTBECTBUM C 3ajadaMd W OOBEKTaMu (00iacTsMu

3HaHUN) PO ECCUOHATBHON AESITEbHOCTHU:

3anaua
npogeccuoHAIbLHOM
nesiteabHocTu (311]1)

ITonroroBka
CIICIIMAIMCTOB C
(dbyHIaMeHTanbHON
¢buzuko-
MaTeMaTHYeCKOU 1
WHXECHEPHOU

O0BeKT NJIH 00J1aCThH
3HAHUSA

S nepHble peakTopHl,
JHEPreTUYECKUE
YCTaHOBKH,
TEIJIOTUIPaBINYECKUE
Y HEUTPOHHO-

buznYecKre IpoIEeCcChl

HAYYHO-UCCIIE0BATEIIbCKUI

Koa v nHaumenoBanue
npogeccuoHaIbLHOU
KOMIIETEHIIMH;
OcHoBanue
(mpogeccuoHATIBLHBIH
cranaapt-IIC, anaans
OIbITA)

[TIK-2 [1] - Criocoben k
y4acTHUIO B IPOBEJICHUH
(bu3UIecKoro u
YHCIIEHHOTO
IKCIIEPUMEHTA, K
MOJITOTOBKE

Koa n nHanumenoBanue
HHINKATOpPA
JOCTHKEHUSA
npogeccuoHaIbLHOM
KOMIIETEeHI[MH

3-1IK-2[1] - 3nars
METO/Ibl IPOBEICHUS
(uznyecKoro u
YHCIIEHHOTO
JKCIIEPUMEHTA, U
MIOATOTOBKH




IIOATOTOBKOM IS
MIPOEKTUPOBAHUS U
JKCILTyaTaluu
SJIEPHBIX YCTAaHOBOK
CO 3HAHHEM OCHOB
HEWTPOHHO-
¢bu3nUecKux u
TeII0(U3NIECKUX
IIPOLIECCOB, SEPHOU
U pagualiOHHON
6e30macHOCTH

IToaroroska
CHEIHAJIUCTOB C
(dbyHIaMeHTanbHON
¢buznko-
MaTeMaTH4eCKO! 1
MH)KEHEPHOU
MOATOTOBKOM ISt
MIPOEKTUPOBAHUS U
JKCIUTyaTaluu
STIEPHBIX YCTAaHOBOK
CO 3HAHHEM OCHOB
HEUTPOHHO-
(hUBUYECKUX H
TETIO(PU3MIECKIX

B aKTUBHBIX 30HAX
SIIEPHBIX PEAKTOPOB,
TEIJIOHOCUTENIH U
MaTepHuabl SIECPHBIX
PEaKTOPOB, SIAEPHBII
TOIIJIUBHBIN INKII,
CHCTEMBI 00eCIIeUeHUS
0e30IaCHOCTH, CHCTEMBI
yIpaBJieHUs SIEPHO-
buznyeckuMu
YCTaHOBKAMH,
MporpamMMHBIE
KOMILIICKCHI JIJIS
HUCCIICIOBAHUS SIBJICHUMN
Y 3aKOHOMEPHOCTEH B
o0nacTu Ternopu3nKu
Y DHEPTETUKH, SIEPHBIX
PEaKTOpOB,
pacnpocTpaHeHus U
B3aNMOJICHCTBHS
U3Iy4YeHUs C 00bEKTaMH
JKUBOU M HEKUBOU
MIPUPOIBI,
JKOJOTMYECKUMN
MOHUTOPUHT
OKpYXaIoIleH Cpebl,
obecrieueHue
0€30M1aCHOCTH SJIEPHBIX
MaTepuasoB, 00bEKTOB
Y YCTaHOBOK aTOMHOM
MIPOMBILIIIEHHOCTH U
SHEPTETUKH.
0€30IMacCHOCTh
SKCIUTyaTaIluu 1
paaralMOHHBIN
KOHTPOJIb aTOMHBIX
00BEKTOB M YCTaHOBOK;
MPOEKTHBII
SnepHbie peakTophl,
SHEPTreTUYECKUE
YCTaHOBKH,
TETIOTUIPABINYECKUE
Y HEUTPOHHO-
¢duznyecKue Nporecchl
B aKTUBHBIX 30HAX
SIEPHBIX PEAKTOPOB,
TEIUIOHOCUTEIIN U
MaTepHuabl SAECPHBIX
PEaKTOPOB, SIICPHBII
TOIUIMBHBIN ITHKII,
CHCTEMBI 00eCIICUCHUS
0€30IaCHOCTH, CHCTEMBI

COOTBCTCTBYHOIIIUX
OKCIICPUMCHTAJIBHBIX
CTCHAOB

Ocnoeanue:
[TpodeccnonanbHBIN
cranzaapt: 24.028

ITK-5 [1] - Crioco6en
pa3pabaThiBaTh
MIPOEKTHI Y3II0B
anrmaparoB C y4eTOM
c(hOpMyIUPOBAHHBIX K
HUM TpeOOBaHU,
HCIOJIb30BAaTh B
pa3zpaboTke
TEXHUYECKUX MPOECKTOB
HOBBIE
nH(pOPMaLMOHHbBIE
TEXHOJIOTHH

OcHosanue:

COOTBETCTBYIOIIUX
IKCITEPUMEHTATBHBIX
CTCHJIOB.;

V-TIK-2[1] - YmeTh
MIPOBONTH
¢buznueckuit u

YU CJICHHBIN
IKCIIEPUMEHT,
MOATOTOBUTH
COOTBETCTBYIOIIIHC
JKCIIEPUMEHTAIbHBIC
CTCH/JIBI;

B-TIK-2[1] - Bnanets
METOJIaMH1 TIPOBEICHHS
(bu3nuecKoro u
YHCIICHHOTO
JKCIIEPUMEHTa U
MTOITOTOBKH
COOTBETCTBYIOIIUX
IKCIIEPUMEHTAITBLHBIX
CTCHJIOB.

3-1IK-5[1] - 3nath
METO/1bl pa3paboTKu
MIPOEKTOB y3JI0B
anmnaparoB C y4ETOM
c(hOpMyJIUPOBAHHBIX K
HUM TpeOOBaHU, C
HCIOJIb30BaHUEM
HOBBIX
MH(OPMALIMOHHBIX
TEXHOJIOTHIA.;
V-IIK-5[1] - YmeTh
pa3pabaThiBaTh
MIPOEKTHI Y3II0B
anmnaparoB C Y4ETOM




MPOLECCOB, SIEPHOU

yIIpaBJICHUS SAAEPHO-

[IpodeccronanbHbIi

c(OpMYITMPOBAHHBIX K

Y paJiMalliOHHON buznyeckuMu crangapt: 24.078 HUM TpeOOBaHUIA,
6e30macHOCTH YCTaHOBKaMH, HCII0JIb30BATh B

MIPOrpaMMHBbIE pazpaboTke

KOMIUIEKCBI AJIs1 TEXHUUYECKUX

UCCJIETOBaHMUSI SIBJICHUN MIPOEKTOB HOBBIE

Y 3aKOHOMEPHOCTEN B MH(pOpPMaIMOHHbIE

o0nacTu Ternopu3nKu TEXHOJIOTHH;

Y DHEPreTUKH, AAECPHBIX B-TIK-5[1] - Bnanets

pEeaKTopoB, METO/IaMU IIPOBEJCHUS

pacnpoCTpaHEHUS U pa3paboTOK MPOEKTOB

B3aUMOJICUCTBUSA Y3JIOB amlmaparTosB ¢

U3JIY4YEHUs C 0ObEKTaMU y4ETOM

KUBOU U HEXKMBOU c(hOpMyJIUPOBAHHBIX K

IIPUPOJIBI, HUM TpeOOBaHUH, ¢

HKOJIOTMYECKUI HCIIOJIb30BAHUEM

MOHHUTOPHHT HOBBIX

OKpYXaIoIlei Cpebl, MH(pOPMAITMOHHBIX

o0ecrieueHue TEXHOJIOTH

0€30MacCHOCTH SIEPHBIX

MaTepHuanoB, 00BHEKTOB

Y YCTaHOBOK aTOMHOM

IIPOMBIIIIIEHHOCTH U

SHEPreTUKHU.

0e30macHOCTb

AKCIUTyaTaluu 1

paaralMOHHBIN

KOHTPOJIb aTOMHBIX

00BEKTOB U YCTaHOBOK;
[ToaroroBka SnepHblie peakTopsl, [TIK-6 [1] - Cocoben k| 3-I1K-6[1] - 3naTh
CIELIMAJIUCTOB C JHEPreTUUECKUE y4acTHIO B METO/IbI
(dbyHIaMeHTanbHON YCTaHOBKH, MIPOEKTUPOBAHUU MIPOEKTUPOBAHUS
¢busuko- TEIUIOTUIPABINYECKAE | OCHOBHOIO OCHOBHOTO
MaTeMaTHYECKOU U Y HEUTPOHHO- o0opyoBaHus o0opynoBaHus
HUHXEHEPHOU ¢du3nyeckre Npoueccsl | aTOMHBIX aTOMHBIX
IIOATOTOBKOM JJISA B aKTUBHBIX 30HAX 3JIEKTPOCTAHIINM, 3JIEKTPOCTAHIINM,
IIPOEKTUPOBAHMUS U AJIEPHBIX PEAKTOPOB, TEPMOSIAEPHBIX TEPMOSIAEPHBIX
JKCIUTyaTaluu TEIJIOHOCUTEIH U pEeaKkTopoB, PEeaKkTopoB,
SJIEPHBIX YCTAHOBOK MaTepHabl AIEPHBIX IUIA3MEHHBIX U IPYTMX | IUIA3MEHHBIX U IPYTUX
CO 3HAHHEM OCHOB PEaKTOpOB, SJI€PHbBII SHEPreTUYECKUX SHEPreTHYECKUX
HEHUTPOHHO- TOTUINBHBIN LIUKII, YCTaHOBOK C Y4ETOM YCTaHOBOK C Y4ETOM
bu3NIeCKuX u CUCTEMBI 00ECIICUYEHHUsI | SKOJIOTMYECKHUX 9KOJIOTMYECKUX
TeTI0(PU3NUECKUX 0€30IacHOCTH, CUCTEMBI | TpeOOBaHU 1 TpeGoBaHUil 1
MIPOLIECCOB, SJAEPHON | ymnpaBieHUS sIIEPHO- oOecrnieueHus oOecrieyeH;
U paJMaliMOHHON bu3nuecKkuMu 6e3omacHoit paboThI V-1IK-6[1] - YmeTn
0€30MacHOCTH yCTaHOBKaMmH, MIPOEKTUPOBATH

IIPOrPaMMHBIE OcHosanue: OCHOBHOE

KOMIUIEKCHI JJIs1 [IpodeccronanbHbI o0opyioBaHue

vcclieIoBaHus saBieHu | crannapt: 24.078 aTOMHBIX

1 3aKOHOMEPHOCTEN B ANEKTPOCTAHILIUMN,

o0nactu Ternopu3nKu TEPMOSIAEPHBIX

U DHEPIE€TUKH, EPHBIX pEeaKkTopoB,




ITonroroBka
CIIELIMAJINCTOB C
dbyHIaMeHTaTbHOM
¢busuko-
MaTeMaTUYECKON U
HMH)XEHEPHOU
MOJArOTOBKOM ISt
MIPOEKTUPOBAHUS U
AKCIUTyaTaluu
SIIEPHBIX YCTAaHOBOK
CO 3HAHUEM OCHOB
HEUTPOHHO-
(bU3MIeCKuX u
TEIIO(U3NIECKUX
IIPOLIECCOB, SEPHOU
Y paaualMOHHOU
0€301acHOCTH

PEaKkTopoB,
pacmpocTpaHeHUs U
B3aMMOJICHCTBUS
W3IIy4YCHHS C O0BEKTaMH
JKMUBOM U HEXKUBOU
TIPHPOJIBI,
JKOJIOTMYECKHUI
MOHHUTOPHHT
OKpY>KaroIlei cpepl,
obecrieueHne
0€301acHOCTH SAECPHBIX
MaTepuaioB, 00HEKTOB
M YCTaHOBOK aTOMHOU
MTPOMBINIIICHHOCTH H
SHEPreTUKHU.
0€30macHOCTh
AKCIUTyaTaIuy 1
paauaMOHHBII
KOHTPOJIb AaTOMHBIX
00BEKTOB U YCTaHOBOK;

SnepHbIe peaKkTopHl,
JYHEPreTUUECKUE
YCTaHOBKH,
TEIUIOTUIPaBINUYECKUE
Y HEUTPOHHO-
¢du3nuecKre npoueccs
B aKTHUBHBIX 30HaX
AJIEPHBIX PEAKTOPOB,
TEIJIOHOCUTEIH U
MaTepHabl AIEPHBIX
PEaKTOPOB, SACPHBIN
TOIJIMBHBIN ITUKII,
CUCTEMBI 00eCTIeUeHHUS
0€301acHOCTH, CUCTEMBI
YIpaBIEHUS sIIEPHO-
bu3nueckuMu
yCTaHOBKaMmH,
IIPOrpaMMHBIE
KOMIUIEKCHI JJIs1
UCCJIEIOBaHMSI SIBJICHUN
Y 3aKOHOMEPHOCTEN B
obnactu Ternopu3nKu
Y DHEPIeTUKH, AIEPHBIX
PEaKTOpOB,
pacnpocTpaHEHUs U
B3aMMOJEHCTBUSA
U3IIy4eHHS C O0BEKTaMU
’KUBOW U HEXKUBOUN

IIPUPOJIBI,

IIK-7 [1] - CrocoGen k
OTIpeIeNICHUI0
TCINIOTCXHUYCCKUC
XapaKTePUCTUKH U
KOHCTPYKIIHOHHBIX
0co0eHHOCTEH
TCINNIOTCXHUYCCKUX
CHUCTEM U
00opy10BaHUS

OcHosanue:
[IpodeccronanbHbIi
craugapt: 24.028

TUTa3MEHHBIX U JAPYTUX
HEPTEeTHUCCKUX
YCTaHOBOK C Y4ETOM
IKOJIOTHYECKUX
TpeOoBaHUil, U
obecrieueHus
6e3omacHoil paboTHI ;
B-IIK-6[1] - BrageTs
HaBBIKAMU
MTPOSKTUPOBAHHS
OCHOBHOTO
00opyI0BaHUS
aTOMHBIX
3JIEKTPOCTAHIUH,
TEPMOSIIEPHBIX
pPEaKkTopoB,
TUTa3MEHHBIX U APYTUX
IHEPreTHUCCKUX
YCTaHOBOK C Y4ETOM
IKOJIOTHYECKUX
TpeOoBaHMil, U
obecrieueHus
6e3omacHoil paboTBhI.
3-T1IK-7[1] - 3nats
TEIUIOTEXHUYECKUE
XapaKTePUCTHKU H
KOHCTPYKIIMOHHBIE
0COOEHHOCTEH
TEIUIOTEXHUYECKUX
CUCTEM U
000pyI0BaHUs;
V-IIK-7[1] - YmeTh
OTIpeeIsATh
TETUIOTEXHUICCKUE
XapaKTePUCTUKH U
KOHCTPYKIIHOHHBIX
0COOEHHOCTEM
TETUIOTEXHUICCKUX
CHCTEM H
o0opy10BaHus;
B-IIK-7[1] - Bnanets
METOIaMH
OTIpEIeIICHUS
TETUIOTEXHUICCKUX
XapaKTePUCTHK U
KOHCTPYKIIHOHHBIX
0COOEHHOCTEH
TETUIOTEXHUICCKUX
CHCTEM H
o0opyI0BaHUA




ITogroroska
CHEIHAJIUCTOB C
(byHIaMeHTaIbHOM
¢uzuko-
MaTeMaTH4ECKON U
MHKEHEPHOU
IIOATOTOBKOM IS
MIPOEKTUPOBAHUS U
JKCILTyaTaluu
SIIEPHBIX YCTAaHOBOK
CO 3HAHHUEM OCHOB
HEWUTPOHHO-
¢bu3nvecKux u
TeII0(U3NYECKUX
IIPOLIECCOB, SIEPHOU
U paJualiOHHON
6e30macHOCTH

3KOJOTMYE€CKHM
MOHHUTOPHHT
OKPYXKAroIIei Cpeibl,
obecrieueHne
0€301acHOCTH SAECPHBIX
MaTepuagoB, 0OHEKTOB
¥ YCTaHOBOK aTOMHOM
MTPOMBINIIICHHOCTH H
SHEPTETHKH.
0€30ITacHOCTh
AKCIUTyaTaluy 1
paaaMOHHBII
KOHTPOJIb AaTOMHBIX
00BEKTOB M YCTaHOBOK;
SlnepHbie peakTopHI,
SHEPreTHYECKUE
YCTaHOBKH,
TETUTOTHIPABIHYCCKUC
Y HEUTPOHHO-
¢buznyecKue nporecchl
B aKTUBHBIX 30HAX
SIICPHBIX PEAKTOPOB,
TEIUIOHOCUTEIIN U
MaTepHAJIBI AICPHBIX
PEaKTOpOB, SIECPHBIN
TOIUIMBHBIN ITHKII,
CHCTEMBI 00eCIICUCHUS
0e30IaCHOCTH, CHCTEMBI
YIOpaBIeHUS sAEPHO-
buznyecKkuMu
YCTaHOBKaMH,
MIPOTPaMMHEIE
KOMILICKCBI IS
HUCCIICIOBAHUS SIBICHUMN
Y 3aKOHOMEpHOCTEH B
o0nacTu Ternopu3nKu
Y DHEPTeTUKH, SIEPHBIX
PEaKkTopOB,
pacripocTpaHEHUS U
B3aNMOJICHCTBHSA
U3ITy4YeHUs C 00bEKTaMH
JKUBOI M HEKHUBOK
MIPUPOJIBI,
3KOJOTMYECKUMN
MOHHUTOPHHT
OKPYXKaroIIEH Cpebl,
obecrieueHue
0€30MMacCHOCTH IEPHBIX
MaTepHuaioB, 00bEKTOB
1 YCTaHOBOK aTOMHOM
MIPOMBIIIICHHOCTH U
DHEPrETHKH.

ITIK-8 [1] - Criocoben
paspabaThiBaTh
MIPOU3BOJICTBECHHO-
TEXHUYECKYIO
JOKYMCHTAIUIO

OcHosanue:
[TpodeccnonanbHbIN
cranzaapt: 24.078

3-1IK-8[1] - 3nath
MIPOU3BOJICTBEHHO-
TEXHUYECKYIO
JIOKyMEHTAIHUIO;
V-TIIK-8[1] - YmeTh
pa3pabaThiBaTh
MIPOU3BOJCTBEHHO-
TEXHUYECKYIO
JIOKyMEHTAIUIO;
B-TIK-8[1] - Bmanmets
HaBbIKaMU paboOTHI ¢
MIPOU3BOICTBEHHO-
TEXHUYECKON
JIOKYMEHTaluen




0€30I1aCHOCTh
AKCIUTyaTalluy U
paarualMOHHBIN
KOHTPOJIb aTOMHBIX
00BEKTOB M YCTaHOBOK;

4. BOCIIUTATEJIbHBINA MOTEHIIAAJI JUCHUATLIAHBI

Hamnpasnenus/nienu
BOCIIUTAHUSA
[IpodeccrnonanpHOE
BOCIIMTAHUC

[IpodeccuonansHoe
BOCIITUTAHUC

3amaun BocriuTaHus (KOx)

Co3pnanue yciaoBuid,
00ecneynBaroIInX,
(dhopMHUpOBaHKE YyBCTBA TUIHOU
OTBETCTBEHHOCTH 32 Hay4HO-
TEXHOJIOTHYECKOE Pa3BUTHE
Poccun, 3a pesynbraTsl
HCCIICIOBAHUI U UX TTOCICACTBHS
(B17)

Co3znanue ycioBui,
00eCIeYnBaronux,
(dbopMUpOBaHKE OTBETCTBEHHOCTH
3a mpodecCUOHATBHBIN BHIOOD,
npodeccuoHaIbHOE Pa3BUTHE U
Mpo(eCCUOHAIBHBIC PEIICHHS
(B18)

BocnuraTenbHbIN TOTEHITAAT
JUCITUTLIAH

1.Mcnonp30BaHME BOCIUTATEIBHOTO
MOTEHIIUAA TUCITUTUINH
pohecCuOHaTBEHOTO MOAYJIS JUIs
(dbopMUPOBaHUS YyBCTBA TUIHOMN
OTBETCTBEHHOCTH 3a JIOCTH)KEHUE
muaepcTBa Poccun B Bemymux
HAyYHO-TEXHUYECKUX CEKTOpax U
(byHIaMEHTAIBHBIX UCCIICIOBAHUSIX,
o0ecrneuynBaroIInx ee
SKOHOMHUYECKOE Pa3BUTHE U
BHEIIHIOK 0€30I1aCHOCTb,
MOCPEJICTBOM KOHTEKCTHOTO
00y4eHus1, 00CYKICHHS COIIMATILHON
U IIPAKTUYECKON 3HAYUMOCTHU
pe3yJIbTaTOB HAy4HbIX
UCCJICIOBAaHUIA U TEXHOJIOTHUECKUX
paspabortok. 2.Mcnonb3oBaHue
BOCIIUTATEIHHOTO MOTCHIIMATIA
JTUCIUIUIMH TPOo(eCCUOHATIBLHOTO
MoyJIs JUist hopMHUpOBaHUS
COLMAJIBHOM OTBETCTBEHHOCTH
YYEHOT0 32 pPe3yJIbTaThl
HICCIICIOBAHNUM U MX ITOCIICACTBHS,
Pa3BUTHUS UCCIIEOBATEIECKUX
KaueCTB IMOCPEJACTBOM BBITOJTHEHUS
y4e0HO-HCCIIeI0BATEIbCKIX
3aJIaHUI, OPUEHTHUPOBAHHBIX HA
M3YYECHHE U TIPOBEPKY HAyUHBIX
(bakToOB, KPUTUYECKUI aHATTU3
nyOunukanuii B npoecCHoHaIbHON
o0yacTu, BOBJIEUEHUS B peajbHble
MEXIUCIUTUTMHAPHBIC HAYYHO-
HCCJIEIOBATENbCKUE TPOEKTHI.
Hcnonb3oBaHue BOCIUTATEILHOTO
MOTEHITHATA TUCIUTLTAH
pohecCHOHATBFHOTO MOAYJIS IS
(GhopMHUpPOBaHHUS Y CTYICHTOB
OTBETCTBEHHOCTH 3a CBOE
podeCCHOHAIBHOE PA3BUTHE
MOCPEACTBOM BBIOOpA CTyIEHTaMH
WHIUBUTyTBHBIX 00pa30BaTEIbHBIX
TPaeKTOPUl, OpraHU3aluu CUCTEMBI




[Ipodeccuonanshoe
BOCIIUTaHHE

Co3znanue yCcioBHH,
o0ecreynBaroIInX,
(dbopMHpOBaHNE HAYYHOTO
MHUPOBO33PEHUS, KyJIbTYpPbl
MOMCKa HECTaHAAPTHBIX HAyYHO-
TEXHUYECKUX/TIPAKTHUECKUX
penieHnil, KpUTHIECKOTo
OTHOILIEHUS K UCCIIEI0OBAaHUAM
JKeHay4Horo Tojka (B19)

OOIIEHUS] MKy BCEMHU
y4acTHUKaMH 00pa30BaTeIbHOTO
Ipouecca, B TOM YUCIIE ©
MCIIOJIb30BaHUEM HOBBIX
MH(POPMALIMOHHBIX TEXHOJIOTHH.
1.Mcnonp30BaHuE BOCIIUTATEIBHOTO
NOTEHIMAaJa JUCIUIUINH/TIPAKTUK
«HayuHo-uccnenoBareiabcKas
pabotay, «IIpoekTHas npakTHKay,
«HayuHb1i1 cemunap» 1uis:

- (hopMuUpOBaHMS TOHUMAHHS
OCHOBHBIX IIPUHIIUIIOB U CIIOCO00B
HAy4YHOT'O ITO3HAHUS MUPA, Pa3BUTHUS
HCCIJIEIOBATENbCKUX KaUeCTB
CTYJIEHTOB ITIOCPEJICTBOM HUX
BOBJICUEHUS B UCCIIEJIOBATEIBCKIE
IPOEKTHI IO 00JIACTSIM HAyUYHBIX
uccaenosanuil. 2.Mcrnonbs3oBanne
BOCIIMTATEIBHOTO NTOTEHIIMATIA
quctumiuH "Meropus Hayku U
unxenepun', "Kpurnueckoe
MBIIIJIEHUE U OCHOBBI HAy4HOI
KOMMYyHuKauu", "Benenue B
cnernuanbHocTs", "Hayuno-
uccienoBaTenbscKas padbora”,
"Hayunblif cemunap" mis:

- (hopMupoBaHHs CIOCOOHOCTH
OTJIEJSTh HACTOSIIUE Hay4YHbIE
HCCIJIEIOBAHMSI OT JDKEHAYYHBIX
MOCPEACTBOM IIPOBEJCHUS CO
CTYJIEHTaMH 3aHATHH U PETYJISIPHBIX
Oecen;

- (hopMUpPOBaHHS KPUTHUYECKOTO
MBIIUIEHHS], yMEHHSI pacCMaTpUBaTh
pa3IM4YHbIE UCCIIEI0BAHUS C
AKCIEPTHOM MO3ULIMK OCPEACTBOM
00CYX/IeHUs CO CTyA€HTaMH
COBPEMEHHBIX HCCIIEI0OBaHUN,
HCTOPUYECKUX IPEAIIOCHUIOK
MOSIBJICHUS T€X WM UHBIX OTKPBITUI
1 TEOPUH.

S. CTPYKTYPA M COJEPKAHUE YYEFHOM TUCIUATLIUHBI

Paznensl y‘le6H0ﬁ JUCHUIIIMHBI, UX 06’LCM, CPOKH U3YUCHU U (pOpMLI KOHTPOJIA:




Ne HaumenoBanmue o .
nn paszaesa yueGHoi SR = % = ¥ %
JIHCHHILIAHBI 5= 3 . i 2 =2 E 2 -
=’z & § 5= = 2 z 8 = 3
T84 o3| E5 |55 5E¢
= SESZ| 5SF| 58 EET| 2=
3 = =S o & == ) o5 = 9 g
= 288 | gz 9| 2E EEd| g2 S
2 |28SE|8EE|S& |ZEE|EE¢
6 Cemecmp
1 OcCHOBHBIE M€XaHM3MbI | 1-8 15/15/8 25 KH-8 3-11K-
M 3aKOHBI IepeHoca 2,
Teria u MAaccChl. Vv-
Huddepenunansuole [K-2,
ypaBHEHUS B-
TeImIoMaccooOMeHa. IIK-2,
CrammonapHas 3-TIK-
TEIUIONPOBOAHOCT | 5,
nuddysusi.. Vv-
[K-5,
B-
[K-5,
3-T1K-
6,
V-
[K-6,
B-
[K-6,
3-T1K-
7,
V-
[K-7,
B-
[K-7,
3-T1K-
8,
V-
[K-8,
B-
I1K-8
2 Hecranuonapheie 9-15 15/15/7 25 KH-15 3-TIK-
MPOLECCHI 2,
TEIJIONPOBOAHOCTH U Vv-
muddy3un. Beenenue B [1K-2,
TEOPUTO B-
KOHBEKTUBHOTO [1K-2,
TEIIOMaccoOOMEHa. 3-TIK-
ITorpaHu4HBI CIION. 5,
V-
[K-5,
B-
[K-5,




V-
I1K-6,
B-
I1K-6,
3-T1K-
7,

V-
IK-7,
B-
IK-7,
3-I1K-
8,

V-
I1K-8,
B-
I1K-8

Umoeo 3a 6 Cemecmp 30/30/15 50

KounTtposbhbie 50 2 3-TIK-
MeponpusiTuss 3a 6 2,
CemecTtp V-
[K-2,
B-
[K-2,
3-TIK-
5,

V-
[K-5,
B-
[1K-5,
3-TK-
6,

V-
[K-6,
B-
[K-6,
3-TK-
7,

V-
[K-7,
B-
[K-7,
3-TIK-
8,

V-
[K-8,
B-
K-8

* — COKpalleHHOE HaMMEHOBaHUE (POPMBI KOHTPOJIS
** — cyMMa MakCHMaJbHBIX OamioB moinkHa ObITh paBHa 100 3a cemecTp, BKIIOYAs 3a4eT W
(unn) 3K3aMeH



CoxparieHne HauMEHOBaHUH (POPM TEKYIIIEr0 KOHTPOJIS M aTTECTALlUH Pa3iesioB:

O0o03Ha
YyeHue

ITos1HOE HAMMEeHOBaHHE

K1

KOHTpOJlB 110 UTOraM

3

DK3aMeH

KAJIEHIAPHBIN IIAH

Tempbl 3ansaTuii / Conep:kanue

Jek.,
qac.

IIp./cem.
, yac.

JIab.,
yac.

6 Cemecmp

30

30

15

OcCHOBHBIE MeXaHU3MBbI H 32aKOHBI NEPEeHOCA Temia U
macchol. Inddepennuanbubie ypaBHeHUs
TemjioMaccooomena. CTaliuoHapHAas TENJIONPOBOAHOCTH U

aupdysus..

15

15

Tenjioo0OMeH NpH JIAMUHAPHOM TeYeHUHU KUTKOCTH B
KaHaJIax

OO0r1ast XapaKTEpUCTHKA W TPAHMIIBI CYIIECTBOBAHUS
JTAMHHAPHOTO PEXHUMa TEUCHHUS )KUKOCTH B KaHAJIaX.
Kputnueckoe uncno Peiinonbaca. J{uddepennmansroe
ypaBHEHHE YHEPTUU U YCIOBHSI OJTHO3HAYHOCTH.
XapakTepucTuka TeriooOMeHa Ha Ha4aIbHOM TEPMUUYECKOM
ydacTke. 3HaueHus yrcia Hyccenbra Ha ydacTke
CTaOMIM3UPOBAHHOTO Terioo0MeHa. OTnpeelcHHe CPeTHEro
10 JUTMHE KaHajia KO3 PHUIIMEHTa TEIUIOOTAaYl.HOe OTIMCAHUE
MYHKTa

Bcero aytuTopHbIX 4acoB

3 | 3 | 2

Ownaiin

0 0 0

TypOy1eHTHBI epeHoC B MOTOKE KUAKOCTH

OcCHOBHBIE 3aKOHOMEPHOCTH TypOYJICHTHOTO MIEpeHoca
KoJIn4yecTBa JIBWxkeHUs U Teruia. KoaddunueHTts
TypOynenTHoro nepenoca. uddepeHnnanbapie ypaBHEHHS
JBMKEHUS U SHEPTUU TypOYJIEHTHOro oToKa. TypOyIeHTHBII
IIOIPAaHUYHBIN CJION Ha IUIaCTUHE. [ MapoauHaMudecKas Teopus
TertooOMeHa (anajorus PeiiHombaca).

Bcero AYAUTOPHLBIX 9YaCOB

3 |3 |2

Omnutaiig

0 0 0

TensiooTnaya npu TypOyJI€eHTHOM Te4YeHHUU KUIKOCTH B
KaHaJIax

[Tpodumu ckopocTr U TeMIepaTypsl B TypOYJICHTHOM TIOTOKE
KHUAKOCTU. MeTo/bl petieHus 3a1a4 Termoo0MeHa npu
TypOyJI€HTHOM T€UeHUHU B KaHamax. GopMyIIbl Il pacueTa
TEIJIOOTJAYM K )KUAKOCTSIM C YMEPEHHBIMU YHCIIaMU
[IpanaTns. TernmooOMeH KUAKUX METaIOB. BriusHue
3aBHUCHUMOCTH (PU3NYECKUX CBOMCTB KUIKOCTH OT TeMIIEPaTyphl
Ha TeruiooTAady. Pacyer Temnoornauu B TpyOax HEKPYTIOTO
MOIEepPEeYHOro ceueHus. Ternnooraaya npu Npoa0ibHOM
00TeKaHWU MYYKOB CTepKHEH. MeToIbl HHTEHCU(UKAIINN
TEIJI000MEHA B TETUIOBBIICIISIONIMX COOPKaX sSISPHBIX
PEaKTOPOB.

Bcero aytuTopHbIX 4acoB

3 |3 | 2

Omniang

0 0 0

TennooO0MeH npu nonepevHoM o0TeKaHNuu TPYO

O6Hlafl KapThuHa ABMXKXCHUA KUJIKOCTHU IIPU MONICPEIHOM
obtekanuu TpyO. Biusnue uncna PeliHonbaca Ha xapakTep
O6T€KaHI/I${, OTPBIB IOTPAHUYHOI'O CJI0s. N3menenne

Bceero AYAUTOPHLBIX 4YaCOB

3 |3 |1

Omnutaiig

0 K |0




K03 PHILIMEHTA TETIOOTAAYH MO0 OKPY>KHOCTH TPYOBI.
TennooOMeH Ipy MONepeYHOM 00TEKaHUHU KOPUIOPHBIX H
[IaXMaTHBIX MY4YKOB Tpy0. OCHOBHBIE ()aKTOPHI, BIUSIONIUE HA
kod(urmeHT TerooTaaun. PacueTHbie peKOMEH 1AM,

9-10 | Tenjioo0MeH NpH eCTeCTBEHHOI KOHBEKIIUHN Bcero aynutopHsix 4acoB
EcrecTBeHHass KOHBEKIMSI HAa TIOBEPXHOCTH TEIUIOOOMEHA B 3 13 |1
HEOrpaHMYEHHOM 00beMe kuaKocTH. Pacuer TemmooTnaun npu | Oumait
JJaMHUHAPHOM €CTECTBEHHON KOHBEKIIMU OKOJIO BEPTUKAIBLHON 0 0 0
HarpeBaeMoil IacTuHbl. TemiooTaa4ya npu TypOyJIeHTHOM
pEeKHUME €CTECTBEHHOM KOHBEKIMU. Ternnooraaya npu
€CTECTBEHHOIH KOHBEKIIMU B OTPAaHMYCHHOM O0BEMe.

9-15 HecraumonapHslie npouecchbl TEMJIONPOBOAHOCTH U 15 15 7
au¢pdy3uu. Beenenue B TeOpHI0 KOHBEKTHBHOI'O
TermiomaccoooMena. IlorpanuvHbIi CJ101.

11 Teno00MeH NpU KUNEHNH KUAKOCTH B 00JIbIIOM 00beMe Bcero ayiutopHbIX 4acoB
YcnoBus 3apokaeHus mapoBoi (a3bl B IEperpeTou >KUaKoCcTu. | 3 |3 |2
Kpurtnueckuit paanyc napoBoro 3apojeiiia. Pons TBepaoit OHnaiin
CTEHKH MpHU napooOpa3zoBaHUH. 3aKOHOMEPHOCTH pOCTa U 0 0 0
OTpbIBA MAPOBBIX My3bIpel. Term1000MeH npu KUTICHUU
KHUAKOCTU B 6011b1I0M 00beMe. Pexnmbl kunenus. OCHOBHbBIE
(baxTopsl, BIUSIOMNE HA KOOPPHUIUEHT TEIUIOOTAAYH.

Kpusuce! temnmoornaun u ux npupoja. Pacuet kputuueckoit
IJIOTHOCTH TEIIOBOT'O MOTOKA.

12 Tens000MeH NpU KUNIEHNH B BHIHYKICHHOM IOTOKe Bcero ayiutopHsIx 4acoB
[TapameTpsr ABYX(a3HOTO MOTOKA. PEXXKUMBI TeUeHUS U 3 |3 |2
CTPYKTypa ABYX(a3HbIX CMeceil B KaHANaX. DIEeMEHTBI Omnunaitn
THJIPOIMHAMUKY ABYX(a3HBIX MOTOKOB, THIPABINYCCKUE 0 0 0
conpoTtuBieHus. TernnooOMeH npu KUIEHUU B TpyOax.

Kpuzucel TernnoodMeHa B yCIOBUSX BbIHYKJIEHHOI'O TEUEHHUS.
PacueTHble peKOMEH1aluH.

13 Ten000MeH Npu KOHAEHCAMH Bcero aynuropHbIx 4acoB
[IneHouHas u kanenbHas KOHAEHcalus. TemnooTaaya npu 3 E |1
IUICHOYHOM KOHAECHCAIINU HEIIOABUKHOI'O rnapa Ha Omnjiapi
BEPTUKAJIBHON CTEHKe. JIaMUHapHBIN pexuM TEUeHUS TUIEHKU | () 0 0
KoHzeHcarta, popmyna Hyccenbra. TypOyaeHTHBIN peKuM.

Brnusinue HeKoTopbIX (pakTOpoB HAa KOAPDUIIUEHT TEIIIO0TAAYN
npu KoHIeHcanuu. MHTeHcndukanus TermnooOMeHa rmpu
KOH/JICHCALIUH.

14 Tensioo0MeH u3ryyeHnem Bcero ayutopHbIx 4acoB
OcHoOBHbIE NOHATHS U onpeenenus. IHTerpanbHoe u 3 | 3 | 1
MOHOXpOMaTHYeCKOe u3aydeHue. [lonsitue abcomoTHO Omniaiig
yepHoro tena. Cepble Tena. 3aKOHbI TEIIOBOTO U3JIy4EHUS. 0 0 0
PannannoHHbIe XapaKTepUCTUKH IOBEPXHOCTEN. Y paBHEHUS
JYYHCTOTO TEIIOOOMEHA MEXAY TeJdaMU. YTIIOBbIE
Kod(purmenTs n3myyeHus. Temioo0MeH MeXTy TII0OCKUMU
napajuieJIbHbIMU TOBEPXHOCTSAMU. BiinsHue 3kpaHoB HA
TEI1I000MeH u3nyuyeHueM. JIyuucTsiii TemiooOMeH MEeXIy
IIOBEPXHOCTSMH, IIPOU3BOJIBHO PACIIOIOKEHHBIMU B
npoctpancTBe. Pacuer myuucroro TerioooMeHa B 3aMKHYTOM
CUCTEME JBYX TEIL

15 3ak/I04uTeIbHAA JIeKIHSA Bcero ayutopHsIX 4acoB

AKTyasbHbIE 337Ja4l COBPEMEHHOM T€OpUun

3 | 3 | 1




TEIIOMACCONEPEHOCA B TEIUIOBOW U SIEPHON SHEPTETHUKE.

Ownutaiig

0 |0

|0

CokpailieHHbIe HAUMEHOBAHUSI OHJIAMH OTIIIHIA:

O06o3na | ITo1HOe HaMMeHOBaHMe
YeHue

OK ONEeKTPOHHBIN KypC

[IM [TOTHOTEKCTOBBIN MaTepuall
111 IToTHOTEKCTOBEIE JIEKITHH
BM Buneo-marepuainsl

AM AyJMo-MaTepualibl

[Ip3 [Ipe3enTaumu

T Tectbl

5CM ONEeKTPOHHBIE CIIPaBOYHBIE MAaTEPHUAIIBI
ncC WNHTEpaKkTUBHBIN CalT

TEMbBI JIABOPATOPHBIX PABOT

Henean

Tembl 3ansaTuii / Conep:kaHue

6 Cemecmp

3aHsATHS HA J1a00PATOPHBIX CTEHAAX:

1. TemmooTraaya ¥ TUAPABINIECKOE COMPOTUBIICHUE TIPU
BBIHY>KJICHHOM JIBH)KEHUHU BOJIbI B TpyOe (TypOyJIeHTHOE
TE€UYEHUE).

2. OmnpeneneHue TEIIOOTIAYU ITPU CBOOOTHOM JBUKECHHUH
BO3/[yXa OKOJIO TOPU30HTAIBLHOTO IIUIUH/IPA.

3. HccnenoBaHue TEIOOTAAYM TPU €CTECTBEHHOM KOHBEKIIUU
BO3/lyXa Ha MOBEPXHOCTH WJIMHJIPA PA3TUIHON OPUCHTAIIHH.
4. WccnenoBaHue TEIUIOOTIAYHU MIPU €CTECTBEHHONW KOHBEKIIUH
B HECTAIIIOHAPHOM PEKUME.

5. TennooTaada Mpu KATICHWH BOJIBI B OOJIBIIIOM 00BEME.

6. OrnpezeneHne KPUTHUECKON IIIOTHOCTH TEILJIOBOTO TTOTOKA
IIPU BBIHYKJICHHOM JBM)KEHUU HEJOTPETOM IO TEMIIEPATypPhl
HACBIIIEHUS BOJIBI B KOJIBIICBOM KaHAJIE.

7. Onpenenenne ko3P PUIIMEHTA TEMIOBOTO H3TyUEHUS
(cTerneHu 4epHOTHI) TBEPAOTO TeNa KaJOPUMETPUUECKUM
METOJIOM.

3ansaTusa ¢ npumMeHennem JBM:

1. TemnooOMeH npu JIaMUHAPHOM TEUEHUU KUJIKOCTH BIOJb
IUTACTUHBI.

2. TemnynooOMeH Mpu JIaMUHAPHOM TEUEHUU KHUJIKOCTHU B
KPYIJIBIX TpyOax.

3. TemnooOMeH npH JJaMUHAPHOM €CTECTBEHHON KOHBEKITUU
Ha BEPTUKAJIBHOU IIJIACTUHE.

4. TernnooOMeH IpH TUICHOYHOW KOHJICHCAIIMH ITapa Ha
BEPTUKAJILHOM IIJIACTUHE.

5. TennooOMeH U3TyYeHHEM B 3aMKHYTOW CUCTEME TeJl.

TEMbI [TIPAKTUYECKWX 3AHSATUI




Tempbl 3ansaTuii / Conep:kaHue

6 Cemecmp

1. TensiooOMeH npy BHellIHeM 00TeKaHUH Te.l.
TennooOMeH npu BHENIHEM OOTEKaHUU Tedl.

Tenji000MeH IPpHU TECYCHUH KUIKOCTH B KaHaJIax.
TemnooOMmen IIpHU TCYCHUM JXUJIKOCTHU B KaHAJIaX.

Tenio00MeH Npu ecTeCTBEHHOI KOHBEKIIUM.
TernnooOMeH Mpu eCTECTBEHHON KOHBEKIUH.

10-12

Temn000MeH NpU KUNEHUN U KOHIEHCAIIUM.
TennooOMeH npy KUTIEHUH W KOHJIECHCAITUH.

13-15

Temn000MeH U31y4eHreM.
Tennoo0MeH U3TyUYCHHUEM.

R R N N

TEMbI CEMHHAPOB

Henean

Tempbl 3ansaTuii / Conep:kanue

6 Cemecmp

1-2

Tennoo0MeH NpU JaAMHUHAPHOM TeYeHUH KMIKOCTH B
KaHaJaax

BBeaute 3nechk noapooOO0Imas xapakTeprucTHKa U TPAHUIIBI
CYHIICCTBOBAHUSA JIAMUHAPHOI'O PCXKUMaA TCUCHUS ) KUAKOCTHU B
kaHanax. Kpurnaeckoe uncno PeitHomnbca.
JuddepennnanbHoe ypaBHEHHE YHEPTUN U YCIIOBHS
OJTHO3HAYHOCTHU. XapaKTepUCTHKA TEINI00OMEHA Ha
HavaJIbHOM TEPMUYECKOM y4acTKe. 3HAUeHUS YncIia
Hyccenbra Ha y4acTke cTaOMIM3UPOBAHHOTO TEIIOOOMEHa.
Omnpenenenne cpeHero 1o JAIuHe KaHana koddduiuenra
TEIJIOOTIaYM.HOE ONMCAaHNe MYHKTa

TypOy/ieHTHBI NepeHoc B MOTOKeE KUIAKOCTH

OcHOBHbBIE 3aKOHOMEPHOCTH TypOYJIEHTHOIO epeHoca
KOJIMYecTBa IBKeHU U Tertuia. Koaddumentor
TypOyneHTHoro nepeHoca. JnpdepeHunansaple ypaBHEHUS
JBWDKCHUS M SHEPTUU TYPOYJICHTHOTO MOTOKA. TypOyIeHTHBII
NOTPaHWYHBIN CIIOW Ha TUIacTUHE. [ uapoanHaMudeckas
Teopus TerioooMena (ananorust PeitHosnbca).

Tensioornavya npu TypOyJIeHTHOM Te4eHHMH KUIKOCTH B
KaHaJiax

[Tpodunu ckopocTu u TemmnepaTypsl B TypOyJI€HTHOM MOTOKE
KUIKOCTU. METOIbI pelieHus 3a/1a4 TEII000MeHa TIpH
TypOyJl€eHTHOM TE€4YeHUHU B KaHajax. GopMyIIbl Ui pacuera
TETJIOOTAYH K )KUIAKOCTSIM C YMEPEHHBIMHU YHCIIaMU
[Tparnaras. TermooOMeH )XUIKUX MeTalIoB. BrnusiHue
3aBUCHMOCTH (PU3UICCKUX CBOMCTB JKUIKOCTH OT
TEeMIIEpaTyphl Ha TeIIo0TAady. Pacuer Terooraun B Tpy6ax
HEKPYTJIOTO MOMEPEYHOro ceueHus. Termnooraada npu
MPOJOIFHOM OOTEKaHUH MTyYKOB CTEp>KHEH. MeToabl
WHTCHCU(PHUKAIIUU TEIJIOOOMEHA B TEIUIOBBIICIISIONTIX
cOOpKax SIEPHBIX PEaKTOPOB.

Tenoo6MeH npu nonepevyHoM o0TeKaHUU TPYO

OO11ast KapTHHA ABUKEHUS KUJIKOCTH IPU MONEPEYHOM
oOtexanuu Tpy0. Bnusnue uncna PeliHonbica Ha XapakTep
o0TeKaHusl, OTPbIB MOTPAaHUYHOTrO ciios. M3meHeHune




K03 PHILIMEHTA TETTOOTAAYH MO0 OKPY>KHOCTHU TPYOBI.
TennooOMeH TIpy MONepeYHOM 00TEKaHUHU KOPUOPHBIX
[IaXMaTHBIX MY4YKOB Tpy0. OCHOBHBIE (haKTOPHI, BIUSIONINE HA
kod(urmeHT TernooTaaun. PacueTHbie peKOMEH 1AM,

Tenoo0MeH Npu ecTecTBEHHON KOHBEKIIUHM

EcrecTBeHHas KOHBEKIMSI HA TIOBEPXHOCTH TEIUIOOOMEHA B
HEOrpaHMYEHHOM 00beMe KUAKOCTH. Pacder TemooTnaun
IIPY JJAMUHAPHOM €CTECTBEHHOW KOHBEKIIMH OKOJIO
BEPTUKAJILHON HAarpeBaeMoi IiacTuHbl. Temioornaya npu
TypOYJIEHTHOM pEXXHMME €CTECTBEHHON KOHBEKIUH.
Temnnooraaya npu €CTECTBEHHON KOHBEKIIUU B OTPAHUYEHHOM
obbeMe.

11

Ten000MeH Npu KUNIEHUHU KUAKOCTH B 00/1b110M 00BbeMe
YcaoBust 3apokIeHUs TapoBOi (asbl B IeperpeToi
JKHUIKOCTU. Kputnueckuii pagnyc mapoBoro 3apozsima. Posb
TBEPAOH CTEHKH MPHU NapooOpa30BaHUU. 3aKOHOMEPHOCTH
pocTa u OTpbIBa NAapOBbIX My3blpel. Tenaoo0MeH mpu
KHUIIEHUU KUJIKOCTH B O0NbIIOM 00beMe. PexxrMbl KUMeHusl.
OcHoBHBIE (aKTOPHI, BIUSAIONINE HA KOAPPHUIIUEHT
termnootaaun. Kpusucel remioornaun u ux npupona. Pacuer
KPUTHYECKOHN INIOTHOCTH TEMJIOBOI'O MOTOKA.

12

Ten000MeH Npu KUNEHUU B BHIHYKI€HHOM MOTOKe
[TapameTtpsl ABYX(a3HOTO MOTOKA. PEeXKMMBI TeUeHUS U
CTPYKTypa ABYX(a3HbIX CMeceil B KaHaIax. DJIEeMEHTHI
THJIPOJIMHAMUKY ABYX(a3HBIX MOTOKOB, THIPABINYECKUE
cornpoTtuBieHus. Term1oo0MeH nmpyu KUIEHUU B TpyOax.
Kpusuchl TermnooOMeHa B yCIIOBUSX BBIHYKJICHHOTO TEUCHHUS.
PacyeTHble pekOMeHIalINH.

13

Tenyioo0MeH NpH KOHAEHCANMH

[TnenouHas u KaneybHasi KOHACHCAIUs. TerooTaa4ya npu
TUICHOYHOW KOHJICHCALIMU HETOIBUKHOTO Iapa Ha
BEPTUKAJIBHOMN CTeHKE. JIaMHMHAPHBIH PEKUM TEUCHUS TUICHKU
KoHzeHcara, popmyna Hyccenbra. TypOysieHTHBII pexuM.
Brusiare HeKOTOpBIX (hakTOpOB HA KOADDHUITEHT
TEIUIOOT/Aa4H MIpH KoHAeHcanuu. MiHTeHcndukanms
TEIIO00MEHA TPU KOHICHCAITUH.

14

Tennoo6meH u3ayueHuem

OcHOBHBbIE NIOHATHUSA U onpenenacHus. HTerpansHoe u
MOHOXpOMaTH4YecKoe u3inydeHue. [lonsarue abcoaroTHO
yepHOro tena. Cepble Tena. 3aKOHbI TEIIOBOTO U3JIy4EHUS.
PannannoHHbIe XapaKTepUCTUKH IOBEPXHOCTEN. Y paBHEHMS
JYYHCTOTO TEIIO0OMEHA MEXAY TelaMU. YTIIOBbIE

K03 punmeHTH! H3ydeHus. Temmoo0MeH MeXy TNIOCKIMU
NapajuIeIbHBIMU TOBEPXHOCTAMHU. BiusiHue 3KkpaHOB Ha
TEI1000MeH u3nyuyeHueM. JIyuucTsiii TemIooOMeH MKy
MIOBEPXHOCTSAMH, IIPOU3BOJIBHO PACIIOIIOKEHHBIMU B
npoctpancTBe. Pacuer myuucToro TermiooOMeHa B 3aMKHYTOM
CUCTEME JBYX TEIL

15

3aKII0UYNTEeIbLHASA JICeKIUA
AKTyanbHbIE 337]a41 COBPEMEHHOU TEOPUHU
TEIIOMACCONEPEHOCA B TETUIOBOW U SITICPHOM SHEPreTHKE.




6. OBPA3OBATEJIBHBIE TEXHOJIOI'MHU

Kypc mpenycmarpuBaeT HIMPOKOE HCHOJB30BAHHME B Y4eOHOM IIpoliecce aKTUBHBIX (OopM
MPOBECHUS 3aHATUN (JIGKIMH, TPE3CHTAIlMH, BCTPEUM C 3aBEAYIOIMIMMHU Kadeap W BeAylUIMMHU
YUEHBIMH, pPa300p KOHKPETHBIX CHUTYaIlMil, TECTHPOBAHHE, BBIMOJHEHWE M 3allUTa JOMAIIHETro
3alaHusl) B COYETAaHWHM C BHEAyJUTOpHOW paboToil ¢ 1enpi0 (QOpMHUpPOBAaHUS M Pa3BUTUA
po¢eCCHOHATILHBIX HABBIKOB CTYAEHTOB.

7. ®OHJ OHEHOYHBIX CPEJICTB

@®OoH/1 OLIEHOYHBIX CPEACTB MO AUCLUIUINHE 00eCIeUrBaeT MPOBEPKY OCBOEHUS IUIAHUPYEMBIX
pe3yabTaToB O00y4YeHHs (KOMIIETEHIMA W UX HMHIMKATOPOB) MOCPEACTBOM MEPOIPHUITUN TEKYIIETro,
PYOEIKHOTO U IPOMEKYTOYHOT'O KOHTPOJIS IO JUCLUTUIMHE.

CBs3p Mexny (opMHUpPYEMBIMH KOMIIETCHIMSAMH H (OpMaMH KOHTpPOJII HX OCBOCHHS
IIpe/icTaBjIeHa B CIEAYIOLIEH Tabnuie:

Komnerenuus NHaukaTopbl 0CBOCHUA ATTECTAalMOHHOE MepPONpHUsATHE
(KII 1)

I1K-2 3-1IK-2 9, KH-8, KH1-15
VY-1IK-2 9, K1-8, K1-15
B-IIK-2 9, KH-8, KH-15

[IK-5 3-1IK-5 9, KH-8, K1-15
VY-1IK-5 9, KH-8, KH1-15
B-TIK-5 9, KU-8, KH1-15

I1IK-6 3-1IK-6 9, KH-8, K1-15
VY-1IK-6 9, KH-8, KH-15
B-IIK-6 9, KH-8, K1-15

I1K-7 3-1IK-7 9, KH-8, KH-15
VY-1IK-7 9, KU-8, K1-15
B-IIK-7 9, KH-8, K1-15

IIK-8 3-1IK-8 9, KH-8, KH1-15
V-TIK-8 9, K1-8, K1-15
B-IIK-8 9, KH-8, KH1-15

HIxkanbl oeHKH 00pa3oBaTeIbHBIX JOCTHKEHU I

[lIxana KaXX70ro KOHTPOJIBHOTO MEPONPUSTHS JISKUT B mpenenaax oT 0 10 yCTaHOBJICHHOTO
MaKCUMaJILbHOI'O Oajljla BKIIOYMTEIBHO. MTorosas arrecranus II0 JHCHMILUIMHE olcHMBaeTca 1o 100-
OayUIbHOM IIKaJe U MpeAcTaBisieT co0oi cymmy 0auioB, 3apabOTaHHBIX CTYIEHTOM IIPU BBINOJIHEHUU
3a/IaHAK B paMKaX TEKYIIETO W MPOMEXYTOYHOTO KOHTPOJIS.

Hrtorosas olieHKa BBICTaBISAETCS B COOTBETCTBUU CO CIEAYIONICH IIKAJIOM:

Cymma Onenka no 4-ex Onenka | TpeGoBaHUS K YPOBHIO OCBOCHHIO
0asIoB OaJUIHHOM IIKaJe ECTS y4eOHOM TUCITUILIUHBI

OleHKa «OTIIUYHO» BBICTABJIAETCS
CTYJ/IEHTY, €CITH OH TJIy0OKO ¥ IIPOYHO
90-100 5 — «omauunoy A YCBOWII MPOTPAaMMHBIN MaTepHal,
HCUEPIBIBAIOIIE, [OCIIEI0BATENBHO,
YETKO U JIOTUYECKH CTPOMHO €ro




M3JIaraeT, yMeeT TeCHO YBSA3bIBATh
TEOPHIO C MPAKTHKOM, UCTIONIB3YET B
OTBETE MaTepHait MOHOTpaduIecKon

JINTEPATYPHI.
85-89 B OlLieHKa «XOPOIII0» BBICTABIIACTCS
75-84 C CTY/IEHTY, €CIIH OH TBEPJIO 3HAET

Marepua, TPaMOTHO U 10 CYIIECTBY
M3J1araer ero, He OMycKast

D CYIIIECTBEHHBIX HETOYHOCTEH B OTBETE
Ha BOTPOC.

4 — «xopoutoy
70-74

65-69 OlLIeHKa «yI0BJIETBOPUTEIBHO

BBICTABJISICTCA CTy&eHTy, €CJIM OH UMECT
3HAHUS TOJIBKO OCHOBHOI'O MaTepI/Iana,
R HO HE YCBOMII €T0 JIETAICH, OIMyCKaeT
60-64 «Y0081€MBOPUMETILHOY E HETOYHOCTH, HEJOCTATOYHO TPaBUIIbHBIE
(opMyIHpPOBKY, HAPYILICHUS
HOFH‘ICCKOﬁ IIOCJIICTOBATCIBHOCTHU B
N3JI0KCHUU HpOFpaMMHOFO MaTepI/IaHa.

OreHKa «HEYIOBIETBOPUTEIHLHOY
BBICTABIISIETCS CTYIEHTY, KOTOPBIi He
3HACT 3HAYUTEIIFHON YaCcTH
MIPOTPaMMHOT0 MaTepuaia, JOMyCcKaeT
H 60 2— F CylllecTBeHHbIe ommnOKu. Kak npasuio,
e «Hey0081IemBOPUMETLHOY OIIEHKA «HEYAOBJIETBOPHUTEIHHO)
CTaBUTCA CTYI[GHTaM, KOTOpI)Ie HC MOI'YT
MPOAOJLKHUTE 00ydeHue Oe3
JIOITOJIHUTENLHBIX 3aHATHH I10

COOTBETCTBYIONIEH AUCITUIIIIMHE.

8.  YUEBHO-METOJUYECKOE U UH®OPMALIMOHHOE OBECIIEYEHUE
YYEBHOM JUCLUUIIIAHBI

OCHOBHAA JIMTEPATVYPA:
1. D1 1-70 Heat Conduction : Third Edition, Berlin, Heidelberg: Springer Berlin Heidelberg,, 2009

2. OU M 67 I'maponuHaMHKa U TEIIOOOMEH 3aKpy4EHHBIX IOTOKOB B KaHAIAX SIIEPHO-
JHEPreTHYECKUX YCTAaHOBOK : yueOHoe mocodue, Mocka: @uzmariut, 2010

3. DU 1163 OnTuMu3anus pacnpeaeIeHus YHEPTOBBIICIICHHUS B aKTUBHOW 30HE SJICPHOIO PEaKTopa :
ydeOHoe mocobue ist By30B, MockBa: HUSY MU®U, 2012

4. 51 JI 69 Ilpumeps! u 331241 M0 TEINIOMAaccooOMeHy : yuebHoe nocoodue, Cankt-IlerepOypr: Jlans,
2022

5. OU T34 TennooOMeH B IepHbIX SHEPreTHYECKUX YCTAaHOBKAX : COOPHUK 3aJau: yueOHoe mocodue
U1 By30B, B. B. Apxunos [u np.] ; pex. B. U. [leeB, Mocksa: HUAY MU®U, 2010

6. 532 M67 'mapoamHaMuKa U TEIJIOOOMEH 3aKPYUYEHHBIX TOTOKOB B KaHAJIAX SECPHO-
SHEPreTUYeCKUX yCTaHOBOK : , O. B. Murpodanosa, Mocksa: ®uzmarnut, 2010



JOITOJIHUTEJIBHA A JIMTEPATYPA:

1. 621.039 1163 OnTumMu3anus pacpeaeaeHus SHEProBbIEICHN B aKTUBHOW 30HE SEPHOTO
peakTopa : yueOHoe mocobue, Mocksa: HUSAY MUDU, 2012

2. 621.039 ®50 Ou3uKo-TEXHUYECKUE OCHOBBI COBPEMEHHOM sIIEpHOM dHEpreTuku. [lepcnekTuBel 1
9KOJIOTMUYECKHE aCMeKThI : yueOHoe mocobue, Jonronpyanstii: MaTennexr, 2014

3.621.039 T34 TennooOMeH B SIEPHBIX DPHEPTETHICCKUX YCTAHOBKAX : y4eb. mocodue Jyisi By30B, b.
C. ITeryxos [et al.], M.: MBU, 2003

4. 621.039 3-15 3amaunuk no Teriooomeny B S0V : Yueb. mocobue, B. B. Apxumnos [u ap.], M.:
MU®U, 1992

5.621.039 T34 TemnooOMeH B i/IEpPHbIX YHEPreTUUECKUX YCTAaHOBKaX : COOpPHUK 3aja4, B. B.
Apxwunos [u 1p.] ; pen. : B. . lee, Mocksa: HUAY MU®U, 2010

6. 536 J126 Pemenue 3amau teroooMena Ha 9BM : Ilocobue k 1al. npakTukyMy 1o Kypey "Teopus
teriomaccornepenoca”, B. U. [lees, U. I'. Mepunos, M.: MU®U, 2000

7. 536 U85 Temnonepenaya : YueOuuk uist By3oB, B. 1. Micauenko, B. A. Ocunosa, A. C. Cykomer,
M.: Dueprousaar, 1981

8.621.039 J126 Teronepenaua B SIDY : yueb. mocobue s By30B, B.1.J/lee, MockBa: MUDU, 2004

9. 536 JI12 JIabopaTopHblif IpakTUKYM 110 Kypey "Teopus Tenmoodmena" : Yueb. nocobue, JleeB
B.1A., Kopcyn A.C., OgunnoB A.A., IToxsanos FO.E., M.: MU®U, 1993

10. 621.039 K43 TennomaccooOMeH B sIIEPHBIX SHEPTeTUYECKUX ycTaHoBKax : , [1. JI. Kupumnos, I'.
I1. borocnosckas, Mocksa: DHeproaromuzaat, 2000

11. 621.039 K43 TenmnomaccooOMeH B SACPHBIX SHEPTETUICCKUX YCTAHOBKAX : yueOHOE TmocoOue s
By30B, I1. JI. Kupunos, I'. I1. borocinosckas, Mocksa: U3nAT, 2008

12. 536 T33 Teopus TermmomaccooOmMeHa : YueOnuk aiis By3oB, [lox pen. AWM. JleonteeBa, M.: Beici.
mkoJja, 1979

13. 536 D41 DkcnepuMeHTAbHBIE METOIBI U3YUYESHHS TIPOIIECCOB Terionepenaun : (yaeOHoe mocodoue
K JJabopaTOpHOMY IIPaKTUKyMy 110 Kypcy "Teopus Teruiooomena'), pexn. : B. U. JleeB, Mocksa:
MU®U, 2008

I[MPOIT'PAMMHOE OBECITEYEHUE:

CriennanbHOe IporpaMMHOE oOecriedeHre He Tpedyercs
LMS U UHTEPHET-PECYPCBI:

1. World-nuclear (http://world-nuclear.org/)

2. Pocarom (www.rosatom.ru)

3. Pocaneproarom (http://www.rosenergoatom.ru)



4. Ypanossrii xonauar APM3 (http://www.armz.ru)
5. TBOJI (http://www.tvel.ru)

6. BOb snement (http://www.webelements.com)
https://online.mephi.ru/

http://library.mephi.ru/

9.  MATEPHUAJILHO-TEXHMYECKOE OBECIEYEHUE YYEBHOI
JUCLUIINHBI

CrnenuaiibHOE MaTepUATBLHO-TEXHUYECKOE o0ecrieueHne He TpedyeTcs

10. YYEBHO-METOAUWYECKHUE PEKOMEHJALIUH IJIA CTYAEHTOB

IIpy wm3yueHuMM Kypca HEOOXOIMMO TBEPAO YCBOUTb OCHOBHBIE MEXAaHU3Mbl M 3aKOHBI
KOHBEKTHBHOI'O TEIJIOMAcCONEPEHOCA, XOPOLIO 3HaThb KPUTEPHUH, ONPEIECISIOIINE MEPEHOC TEeIUla U
Macchl B T€X WJINM MHBIX KOHKPETHBIX YCIOBHUSAX (IIPH €CTECTBEHHOM WM BBIHY)KIEHHOM IBUXECHHUU
onHo(azHOM cpedpl, Npu HaauuuM (a30BBIX TpeBpamieHHd © T.0.). Mcnons3ys B pacuerax
SMIHpHYECKUe (HOPMYJIbI, HYKHO 3HATh, YTO PEKOMEHyEMbIe 3aBUCUMOCTH CIPABEJIUBBI TOJIBKO B
TOM JMAana30He U3MEHEHUs MapaMeTpoB, B KOTOPOM OHU OBbLIM MOATBEPAKAECHbBI OMBITHBIMU JaHHBIMHU.
[Ipyn ananu3e mpoLEecCOB KHUIEHUS >KUIKOCTH Ha ITOBEPXHOCTH HArpeBa OYEHb BAXKHBIM SIBISETCS
MOHATHE KPUTUYECKOIO TEILUIOBOIO IOTOKA, TAK KAaK B CIIy4ae IPEBBIIICHUS €r0 BEIWYMHBI, Kak
IIPaBWJIO, IPOUCXOIUT Pa3pyIlICHUE TEIIOOTAAOIIEH CTEHKH.

IIpy BBINOJIHEHUM PACUYETHBIX PA0OT ClEeAyeT YSICHUTh MOCTABJICHHYIO 3a7auy, HPaBUIIBHO
copMyIMpOBaTh €€ MaTeMaTU4YeCKOe OMHCAHUE, 3HATh CHOCOOBI PELICHMs 3alMCAaHHON CHUCTEMBbI
ypaBHeHMHA. [IpM SKCHEpUMEHTAIbHOM HCCIIEAOBAaHUM TEIJIOBOTO IpOIecca TOJIE3HO IMOAPOOHO
W3YYUTh METOJIbl U3MEpPEHHsI HEOOXOIMMBIX TEIUIOPHU3NUECKUX BEITMUMH WM MapaMeTpoB Ipolecca,
HY’KHO 3HaTh OCHOBHBIE XapaKTEPUCTUKH IPUMEHSIEMBIX CPEACTB U3MEPEHUN U NTPHUOOPOB.

11. YYEBHO-METOJWYECKHE PEKOMEHJIAITAM JIJISI TPEIIOJIABATEJIEM

JIeKIIMOHHBIN Kypc CTPOMTCS IO CIEAYIOIIEMY IUIaHy: CHadajaa BBOAATCS M OOCYKAAIOTCA
OCHOBHBIC IOHATHS U UCXOAHBIE IOJOXKECHHS, W3JIaraloTCsl OCHOBHBIE 3aKOHBI M ypaBHeHMs. IloTom
paccMaTpUBaIOTCSl METO/IbI, C TIOMOIIBIO KOTOPBIX pa30oUparoTcs BaXKHEHIINE NIPUI0KEHHUS.

C uenbio BBIPAOOTKH MPO(ECCHOHAIBHBIX KOMIIETCHIMH CTYJEHTOB Ha JIEKUUAX H
CEeMMHAPCKHUX 3aHATHUAX MCIONb3yeTCs MHTEpAaKTHBHAas (opMma MpoBeleHUs JEeKIMOHHBIX (20%) u
ceMMHapcKuX 3aHATUi (75%). AkTUBHAS (opMa NMpOBeIEHUs JEKIMOHHBIX 3aHATHH Mpeanosaraer, B
YAaCTHOCTH, YTO CTYACHTHI YIIIyOJIEHHO M3y4aloT 110 PEKOMEHIYEMOMH MPENoAaBaTeieM JIUTepaType e
paszfesnbl JEKIMOHHOTO Kypca, KOTOpPbIE HE pacCMaTPUBAIOTCS JETAJIbHO Ha JIEKIUAX, HO HEOOXOAUMBbI
JUISL TAJIbHEWIIEro U3y4EHUs Kypcea.
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