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 2)

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-

HCCIIeIOBaTeNIbCKOH  paboTe

npodeccHnoHaNTBEHON e TEIbHOCTH.

U JUINIOMHOM IIPOCKTUPOBAHHHU, a

TaK)XXC B

Jajib-Heuen

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:




IL.IT

HaumenoBanmue
pasaesa yueOHoi
AUCHMILINHBI

Henenn

Jlexknuu/ Ilpaxkr.
(cemmuHapsw! )/
JlaGopaTopHbIe
padoThbl, 4ac.

Oo0s13aT. TeKyIIMH

KOHTPOJIb (popma*,

HegeJIs)

MakcnMaJdbHBIN

0aJi1 3a pazgea™*

pasaena (popma*,

ATTecTanus
HeJ1eJst)

HNuaukaropsl
OCBOCHHUS

KoMIIeTeHIIN

7 Cemecmp

KoHBeKTHBHBII
TEMI000MEH B
onHoga3zHOl cpene B
YCIOBHUAX CBOOOJHOTO
u BBIHYKJICHHOTO
JIBIDKEHUSL.

16/15/8

N
(9]

CK-8

Temnoo6meH npu
(ba3oBbIX
[IPEBPALLECHUAX.
TenmooOmen
U3JTyuCHHUEM.

9-15

16/15/8

25

CK-15




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 7 Cemecmp 32/30/16 50

KounTtposbhbie 50 2 3-TIK-
MeponpusiTuss 3a 7 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:

O06o3na | ITo1HOe HAaMMeHOBaHHE

yeHHue

CK CemecTpoBbIil KOHTPOJIb

€) DK3aMeH

KAJIEHIAPHBIN IIAH

Henea | Temsbl 3ansaTuii / Conep:kanue Jlek., | [Ip./cem. | JIao.,

U yac. , yac. yac.
7 Cemecmp 32 30 16

1-8 KonBekTHBHBII Tenyioo0MeH B 01HO(pA3HOI cpele B 16 15 8
YCJIOBHSIX CBOOOHOI0 ¥ BBIHYK/I€HHOT'O 1BHKEHHUSI.

1-2 O0mas xapakTeprcTHKA MIPOLECCOB TelioMacconeperHoca. | Becero ayauTopHbix 4acos
OcHOBHbIE OHATHS U ompeaeseHus. MexaHu3Mbl iepeHoca 4 | 4 |2
HMITYJIbCA, TEIJIa U MacChl B TBEPABIX TeJaX, )KUJIKOCTIX U Omnuaiin
razax. [lepeHoc sHepruu u BelecTBa B ycaoBUAX (Pa30BBIX U 0 0 0
XUMUYECKUX NpeBpalleHnd. PEeHOMEHOIIOrMYEeCKUN U
KUHETHUYECKUI MeTO/Ibl U3yUeHHUs IBJICHUHN TIepeHoca.

3-4 OcHOBHbBIE 3aKOHBI TeIJIOMAaccoNepeHoca. Bcero aynuTopHbIX 4acoB
OMIIMPUYECKHUE 3aKOHBI IEPEHOCA KOJIMYECTBA IBHIKEHUS, 4 | 4 |2
TerJia u Maccel (3akoHbsl HetoToHa, buo — @ypre, Ouka). OHnaiin
Koaddurmentsr mepenoca. Yucna Ipanaris, [Imuara, 0 0 0
JIptouca — CemeHOBa.

5-6 JAuddepennnaibHbie YPaBHEHH TEIIOMACCOIIEpeHoca. Bcero ayiuTopHbIX 4acoB
YpaBHEHHUsI HEPA3PBIBHOCTH, IBHKEHUS BA3KOM KUIKOCTH, 4 | 4 | 2
IIEpEeHOCca BEIIECTBA U DHEPTMHM B MHOTOKOMIIOHEHTHOM cpene. | Onaiin
VYcnoBus 0IHO3HAYHOCTH JIJIS1 TIPOLIECCOB MEPEeHOca. 3aKOH 0 0 0
Hrrotona — Puxmana. KoaduuueHTs! Tenao- 1 MacCcooTaauu.

7-8 CrauuoHapHasi TeNJIONPOBOAHOCTH U AP Py3us. Bcero ayiuTopHsIX 4acoB
Juddepenunanbaple ypaBHEHHS TEIJIOMACCONIEPEHOCa B 4 E |2
o0BbeMe HETIOABIKHBIX cpell. HauanbHble U rpaHUYHBIE Oumntaiia
YCIIOBHUS AJIsl IPOLIECCOB TEIIONPOBOAHOCTU M TUDDY3HH. 0 0 0
MeTo/1bl pelieHus CTallMOHAPHBIX 3a/1a4.

9-15 TenooO6men npu ¢pa3zoBbix npespamenusx. Tennooomen 16 15 8
U3J1y4YeHHEeM.

9-10 HexoTopsle 3a1a44 CTALMOHAPHOM TEIVIONPOBOAHOCTH U Bcero ayiuTopHbIX 4acoB
aupPyszuu. 4 | 3 | 2
TennornpoBoaHOCTE U 1U(Y3Hs B TEIAX MPOCTON Omnutaiin
reoMeTpuueckor (GopmsI (TIOCKAs, IMITHHAPUYIECKAS 1 0 0 0
mapoBasi cTeHkH ). KoaduimeHTs! Temio- 1 Macconepeaayu.

Tepmuueckue n auddy3rnoHHbIe conpoTuBieHus. Yucmo buo.
OcoOeHHOCTH TeMIIEPaTyPHBIX MOJIEH B TEIIOBBLACIISIOMINX
3JIEMEHTaX AJEPHBIX peakTopoB. TermonpoBoOJHOCTb TN €
NPEeHEOPEKUMO MAJIBIM BHYTPEHHUM TEPMUYECKUM
conpoTuBieHreM. Temnonepeaaya uepes peOpUCTbIE CTEHKH.
Metoabl UHTEHCU(UKALMHU TEIUIO0TJaud OT
TEIUIOBBLAEISIONIMX 3JIEMEHTOB SCPHBIX PEAKTOPOB.
11 HecranuonapHsle npouecchl TeNJIONPOBOIHOCTH U Bcero aynuTopHbIX 4acoB

aupPysuu.

3 |3 | 2




TermmonpoBOAHOCTH MOTYOTPAHHYEHHOTO MaCCHBA.
HarpeBanue (oxnak1eHne) HeOTpaHUYEHHOM TUTAaCTUHBI,
0eCKOHEYHO JTMHHOTO IWIMHIpA, mapa. HarpeBanue
(oxJakJeHne) Teln KOHEUHBIX pa3MepoB. PeryisipHbie pesKuMBbI
TCILJIOIIPOBOJHOCTH. TGHHOHpOBOI[HOCTB B CUCTEMAX C
MOJIBM)KHBIMH TpaHuiiaMu. O0Iast CpaBHUTEIbHAS
XapaKTepUCTHKA METO/IOB PEIICHHUSI HECTAIIMOHAPHBIX 33124
TETIONPOBOTHOCTH M U dy3un.

Ownutaiig

0 0 0

12-13 | BBeneHue B TeOpHI0 KOHBEKTHBHOI'O TEMJIOMACCOOOMEHA. Bcero ayiuToOpHbIX 4acoB
OO6m1ast XxapaKTepUCTUKA U METOJIbI M3yUCHHUS IPOIIECCOB 3 | 3 | 2
KOHBEKTHBHOT'O Teruiomaccomnepenoca. [lonstue o mogobuun Owunaiin
dbu3ndeckux siBieHui. Y cnoBus noaoous. Kpurepuu nomodust | () 0 0
U ypaBHeHus noaoobus. Ilpsmas u oOpatHas TeopeMbl MeTo/1a
noao0us. MeTton aHanu3a pasMepHOCTer (PU3UIECKUX
BeJM4MH, [I-Teopema. MoaenupoBanue npoueccos
TEIJIOMaccOOOMEHa.

14 IMorpanuy4HbI# CJI0M. Bcero ayiuTopHbIX 4acoB
IlonsTHE M OCHOBHBIC CBOMCTBA JMHAMHYECKOTO, TEIIJIOBOTO, 3 | 3 | 1
¢ Gy3n0HHOTO TorpaHnyHoro cnos. uddepenuuansapie 1 | OHnaiiH
WHTErpaJIbHBIE YPAaBHEHHS TIEPEHOCA KOJNYESCTBA ABHUKEHUS, 0 0 0
TEIJIa ¥ MAcChl B MOTPAHUYHOM CJI0€. Y CJIOBUS
0/JIHO3HAaYHOCTHU. TpoitHas ananorud. TemiooTaaya npu
MIPOJIOTLHOM OOTEKaHHWH TIACTUHBI JAMUHAPHBIM TIOTOKOM.

Crnydan yMEepEeHHBIX U OY€Hb MAJIbIX 3HAYCHUH YKClia
[Tpanaris.
15 3aKJaI0uuTeIbLHAS JEeKIUs. Bcero ayiuTopHbIX 4acoB

O030p pe3yabTaTOB COBPEMEHHON TEOPUH TETIJIOIPOBOAHOCTH
u 1u¢pPy3un 1 X IPUMEHEHUE PU PEIIEHUH TPAKTUYECKUX
3a/1a4 B TEIUIOBOU U JIEPHOM DHEPIEeTHUKE.

3 |3 |1
Oumuaiin
0 K |0

CokpaillieHHbIe HAUMEHOBAHUSI OHJIAMH OILINIA:

Oo6o3na | [losiHOe HaMMeHOBaHMe
YyeHHe

oK DNEeKTPOHHBIN Kypc

IIM [ToTHOTEKCTOBBIN MaTepual
111 [TOTHOTEKCTOBBIE JIEKLIMU
BM Buneo-marepuansl

AM Aynmo-marepuasl

[Ip3 [Ipe3enTaumu

T TecTsl

OCM DJIEKTPOHHBIE CIPABOYHBIC MaTEPUAIIbI
4( NHTEpaKTUBHBIN CalT

TEMbI JIABOPATOPHBIX PABOT

Henean

Tembl 3ansTuii / Conepxxanue

7 Cemecmp

1. Pacnpenesienne Temmneparyp B IJIOCKOM,
HUJIMHAPHYECKOH, IIAPOBOH CTEHKAX ¢ IePpEeMEHHbIM
K03 PUIEHTOM TEeMJIONPOBOAHOCTH B CTALIMOHAPHBIX




ycaoBHusX (TpaHUYHBbIE ycJ0Bus 1-ro poaa).

1. Pacnpenenenue temnepaTyp B IUIOCKOH, IIUIUHIPUIECKOM,
IIapOBOIl CTEHKaX C MepeMeHHBIM K03 durmeHTom
TEIUIONPOBOAHOCTH B CTALIMOHAPHBIX YCIOBUAX (TpaHUYHBIE
ycioBus 1-ro pona).

2. CranuoHapHas TeNJIONPOBOAHOCTH B ABYXCJIOMHOMI
cTeHKe (MJI0CKOM, HMJIMHAPUYECKOil, IapoBoii) 0e3
BHYTPEHHHUX HCTOYHHUKOB TeIlia (IrPaHuYHbIe yCa10BHUs 1-T0
u 3-ro poaa). Kpurnueckas TOJIIMHA TeIVIOBOH M30JIALMU.
2. CranuvoHapHasi TEIIONPOBOAHOCTh B JIBYXCJIONHON CTEHKE
(MII0CKOM, MMIMHAPHUYECKOM, IAapOBOif) 6€3 BHYTPEHHHUX
HMCTOYHHMKOB TeIuta (TpaHUYHbIE YCIIOBUA 1-T0O U 3-T0 pona).
Kputnueckas ToNMHA TETIOBON W30ISIIIUH.

3. Ilepenaua temia yepe3 peopa. IpdekTuBHOCTH pedep.
3. Ilepenaua Termia yepes pedopa. DhheKTUBHOCTL pedep.

4. CranuoHapHas TEMJIONPOBOAHOCTb B IJIOCKOH U
UMJIMHAPUYECKO CTEHKAX ¢ BHYTPEHHMMHU HCTOYHUKAMH
TemJia (rpaHMYHbIE YCJI0BHA 3-10 poaa).

4. CraunuoHapHas TEIUIONPOBOJHOCTD B IJIOCKON U
WIMHIPUYECKON CTEeHKaX ¢ BHYTPEHHUMH UCTOUHUKAMHU
TerJia (TpaHuYHBIC YCIOBHS 3-T0 poja).

5. Pacnpeaesienne TeMneparypsl B TeIJIOBbIACISIOIUX
3JIEMEHTAaX SiACPHBIX PEaKTOPOB (TBJIbI ¢ AUCIEPCHOHHBIM
TOINIMBOM, TBJJIbI ¢ JHOKCHIOM YPAHA) B CTAIIMOHAPHBIX
peKuMax.

5. Pacnpenenenne temnepaTypsl B TEIUIOBBLAEIAIOIINX
AIIEMEHTAX AJIEPHBIX PEAKTOPOB (TB3JIbI C AUCIIEPCUOHHBIM
TOIJIMBOM, TB3JIbI C TUOKCUIOM YpaHa) B CTAllMOHAPHBIX
pEeXKUMAX.

6. /IBymMepHbIe cTallMOHAPHBIE 3212491
TeIIONPOBOAHOCTH.
6. JIByMepHbI€ CTallMOHAPHBIE 334a4U TEILIONPOBOIHOCTH.

10

7. HecranmoHapHasi TeIJIONPOBOJIHOCTH B
MOJIyOTPAHMYEHHOM TeJie (TPaHu4YHbIe ycaoBus 1-ro, 2-ro,
3-ro poaa).

7. HecraunoHnapHas TEIIONPOBOIHOCTD B
M0JIyOTPaHUYEHHOM Telie (TpaHuuHble ycioBus 1-ro, 2-ro, 3-
ro poja).

11-12

8. HecranmonapHasi TenyionpoBOJHOCTh HEOTPAHUYEHHOM
IUIACTHHBI, 0€CKOHEYHO JVIMHHOT0 IMJIHHAPA, Iapa
(rpaHu4HBIE YCJI0BHA 3-10 poaa).

8. HecranmonapHas TEIIONPOBOIHOCTh HEOTPAaHUUEHHOM
IJIACTHUHBI, OECKOHEUHO JUTMHHOTO LWJIMHIpA, [1apa
(TpaHMYHBIC YCIOBUS 3-TO POJA).

13

9. HecranmuoHapHble TelJIOBbIE MPOIECCHI B
TEMJIOBBIIEJISIIOIINX 3JIeMEHTaX s1/IEPHBIX PeaKTOPOB.
9. HecranuoHapHbI€ TEILUIOBBIE MPOLECCHI B
TCIIOBBLACTIAIONINX 3JICMCHTAX AACPHBIX PCAKTOPOB.

14

10. Temionepenaya Tes Npu NpeHedOpeKUMO MAJIOM
BHYTPEHHEM TePMHY€CKOM CONPOTHBJIEHUH.

10. Terutonepenada Tei mpu NPEeHEOPEIKUMO MAJIOM
BHYTPCHHCM TCPMHUYICCKOM COIIPOTHUBIICHHUM.




15

11. MHoromepHblie 32124 TeNJIONPOBOAHOCTH.
11. MHOroMepHbI€ 3a/1a4M TETJIONPOBOIHOCTH.

TEMbI [TIPAKTUYECKUX 3AHSATUI

Henean

Tempbl 3ansaTuii / Conep:kaHue

7 Cemecmp

1-2

1. ITpouecchl CTAIIHOHAPHOH TENJIOMPOBOTHOCTH B
IJIOCKOM CTeHKe NP OTCYTCTBUM BHYTPEHHUX
HCTOYHHMKOB TeILIa.

1. Ilporeccel cTallOHAPHON TEIJIOMPOBOAHOCTH B ITOCKOM
CTCHKE MPU OTCYTCTBUH BHYTPCHHHUX MCTOYHHKOB TEIUIA.

2. IIpouecchl CTANMOHAPHOM TEMJIONPOBOJIHOCTH B
HHMJIMHAPUYECKON U chepuyecKoil CTEHKAX NpH
OTCYTCTBUHM BHYTPEHHUX HCTOYHHKOB TeIia.

2. Ilpoueccsl CTalMOHAPHOH TEIUIONPOBOAHOCTH B
LWINHAPUYECKON U chepruuecKoil CTeHKaxX MpU OTCYTCTBUH
BHYTPEHHUX HCTOYHUKOB TEILIA.

3. IIpouecchl CTAMOHAPHOM TENJIONPOBOJIHOCTH B TEJIAX €
BHYTPEHHUM TeIlJIOBbIICICHUEM.

3. Ilpoueccsl cTaliMOHAapHOM TEIIONPOBOJIHOCTH B TENAX C
BHYTPCHHUM TCIIJIOBBIACIICHUCM.

4. HecranmoHapHble NPOLECCHI TENJIONPOBOIHOCTH.
4. HecranroHapHbI€ MPOLECCHI TETLUIONPOBOJHOCTH.

11-13

5. TenonmpoBOAHOCTH TeJ ¢ MAJIBLIM YK cJIOM buo.
5. TemnonpoBOJHOCTH T€J ¢ MAJIBIM YUCIOM bro.

14-15

6. Tenuio00MeH B TaAMHHAPHOM NOTPAHUYHOM CJI0€ HA
IJIACTHHE.

6. TeriooOMeH B JaMUHApHOM HOTPAaHUYHOM CJIO€ Ha
IUIACTHHE.

TEMbI CEMMHAPOB

Henean

Tempbl 3anaTuii / Conep:kaHue

7 Cemecmp

1-2

O0masi XxapaKTepUCTHKA NPOLECCOB TEMJIOMACCONIEPEHOCA.
OCHOBHBIE MOHATHUSA U OlIpeeacHNs. MexaHu3Mbl IepeHoca
MMITYJIbCA, TEIUIA U MACChl B TBEPABIX TEJIAX, JKUJIKOCTAX U
razax. [lepeHoc sHepruM u BeuecTBa B ycaoBUAX (Da30BBIX U
XUMUYECKUX NpeBpaIeHHd. DEHOMEHOIOIrMYECKUN U
KMHETUYECKUI METObI M3yUEHUs SIBJICHUM NIEpEeHOca.

OcHOBHBIE 3aKOHBI TEIJIOMACCOIIEPEeHoca.
OMIIMPUYECKHUE 3aKOHBI IEPEHOCA KOJIMUECTBA IBUIKEHUS,
Teruia U Macchl (3akoHbl HetotoHa, bro — @ypee, Ouka).
Koadduuuents! nepenoca. Yucna I[Ipannrns, Himunra,
JIstonca — CeMeHoOBa.

JuddepennmnanbHbie YPaBHEHUs TEIIOMACCOIIEpeHoca.
ypaBHeHI/IH HEPa3pbIBHOCTH, IBUKCHUA BSI3KOM KHUOKOCTH,
[IEPEHOCA BEIIECTBA U DHEPIUU B MHOIOKOMIIOHEHTHOU Cpeie.
VY cnoBus 0IHO3HAYHOCTH JUIsI TPOLIECCOB MEpeHOca. 3aKOH
Heiotona — Puxmana. KoadduumeHTs! Temio- 1 MacCoOTAauH.

CraumoHapHasi TEIUIONPOBOIHOCTH U TU(pPy3usi.




JuddepeHnnanbable ypaBHEHHS TEIIOMACCONIEPEHOCA B
o0beMe HeToIBIKHBIX cpell. HauanmbHble n rpaHnYHbIe
YCIIOBHS JUIs1 IPOIIECCOB TEIUIONPOBOAHOCTH U U Dy3UH.
Mertop! pelIeHNs CTAIIMOHAPHBIX 3a/1a4.

HexoTopble 3a1a4u CTAHOHAPHOM TENJIONPOBOAHOCTH U
aupPysuu.

TeronpoBoaHOCTH U TUG Y3 B TEJIAX MPOCTON
reoMeTpuyeckoil Gopmsl (TUIOCKast, MIMHAPUYECKAs U
mapoBasi cTeHkH). KoadduimenTs! Temno- 1 Maccornepeaayu.
Tepmuueckue n auddy3rnoHHbIE conpoTuBieHus. Yucno buo.
OcobeHHOCTH TeMIIEPaTyPHBIX MOJIEH B TEMIOBBLACIISIOMINX
AJIEMEHTaX SJIEPHBIX PeakTopoB. TerIonpoBOJHOCTD TEJ €
MPEHEOPEKUMO MAITBIM BHYTPECHHUM TEPMHUYECKUM
cornpoTuBiieHHeM. Teruonepenaya yepes3 pedprucToie CTEHKU.
MeTo 161 MHTEHCU(PUKAIIUN TETIO0TIa4U OT
TEIUIOBBLICIISIONINX AIEMEHTOB SIIEPHBIX PEaKTOPOB.

11

HecranuonapHsie npouecchl TEMJIOMPOBOIHOCTH U
aupPysuu.

TennonpoBoAHOCTh MOTYOTPAHUIEHHOTO MACCHBA.
HarpeBanue (oxJaxaeHne) HeOrpaHUYeHHOM IIIaCTHHBI,
0eCKOHEYHO JTMHHOTO IWINHIpA, mapa. Harpeanue
(oxJaxxieHue) Teq KOHEUHbIX pa3MepoB. PerymspHbie pekxuMbl
TEIUIONPOBOAHOCTH. TeIIONPOBOTHOCT B CUCTEMAX C
MOJBWKHBIMU IpaHuiiaMu. OOmiasi cpaBHUTENbHAS
XapaKTePUCTHKA METO/IOB PEIICHUSI HECTAIIMOHAPHBIX 33129
TEIIONPOBOIHOCTH | U dy3un.

12-13

BgesieHne B TeOPHI0 KOHBEKTHBHOI'O TENJIOMACCO00MeHA.
OOmas xapakTeprCTHKa U METO/IbI H3Y4YEHHS IPOLIECCOB
KOHBEKTUBHOT'O TerioMacconeperoca. [lonsatue o nogobun
¢du3nueckux sBieHui. Ycaosus nonodus. Kpurepun nomgoodus
U ypaBHeHUs nogo6us. Ilpsmas u oOpaTHas TeopeMbl METOAA
nono6us. Meron aHannza pa3MepHOCTEeH PU3MIECKUX
BesinunH, [1-reopema. MozenupoBaHue IpoLeccoB
TEIIIOMaccoOOMeHa.

14

IHorpaHu4HbBIHA CI10MH.

[ToHsATHE U OCHOBHBIE CBOMCTBA JMHAMUYECKOTO, TEILIOBOIO,
¢ y3noHHOTO TIorpannyHoro ciost. Auddepenunansusie n
UHTErpajbHble YpaBHEHHsI IEPEHOCA KOJINYECTBA ABUKCHHUS,
TEIIa U MacChl B IOTPAaHUYHOM CJIO€. Y CIOBUS
oJHo3HayHOCTH. TpoiiHas ananorus. Ternooraaya npu
MPOIOJIEHOM OOTEKaHUH TUTACTHUHBI JAMHUHAPHBIM TIOTOKOM.
Ciy4yan yMepeHHBIX U OU€Hb MaJbIX 3HaYeHUH YncIa
[IpanaTiis.

15

3akiI04uTeIbHAA JEKIH.

O030p pe3yabTATOB COBPEMEHHON TEOPHH TETIIIOIPOBOIHOCTH
u 1upy3un U X IPUMEHEHUE NPU PEIIEHUH MTPAKTUYECKUX
3a/1a4 B TEIJIOBOU U SJIEPHOM DHEPIEeTHKE.

6.

OBPA3OBATEJIBHBIE TEXHOJIOI'MHU




Kypc mpenycmarpuBaeT HIMPOKOE HCHOJIB30BAHHME B Y4YeOHOM Ipoliecce aKTUBHBIX (opM
MPOBEACHUS 3aHATUN (JIEKLIMH, MPE3CHTAIlMHM, BCTPEUM C 3aBEAYIOIIMMHU Kadeap M BeAyLUIMMHU
yUEHBIMH, pa300p KOHKPETHBIX CHUTYaIllil, TECTUPOBAHHE, BBINOJHEHHE M 3allUTa JOMAIIHEro
3aJaHisg) B COYETAHMM C BHEAYJUTOPHOH paboToil ¢ 1menbio (QOpPMHUPOBAHUS W Pa3BUTHUSA
npodeccroHalbHBIX HABBIKOB CTYACHTOB.

7. ®OHJ OHEHOYHBIX CPEJICTB

@®oH/ OLIEHOYHBIX CPEACTB MO AUCLUILIMHE 00eCIeurBaeT MPOBEPKY OCBOEHUS IIAHUPYEMBIX
pe3yabTaToB O00y4YeHHs (KOMIETEHIMH W UX HMHIMKATOPOB) MOCPEACTBOM MEPOIPHUITUN TEKYIIEro,
PYOEIKHOTO U IPOMEKYTOYHOT'O KOHTPOJIS IO JUCLUIUIMHE.

CBs3p Mexny (opMUpPyEeMBIMH KOMIIETCHIMSAMH H (OopMaMH KOHTpPOJII HUX OCBOCHHS
IpeACTaBlICHA B cIeqyomIel Tabaune:

KOMHETCHHI/IH I/IHI[HKaTOI)bI OCBOCHUA ATTeCTaIII/IOHHOC MeponpussTue
(KTI 1)

TK-2 3-[IK-2 D, CK-8, CK-15
V-IIK-2 D, CK-8, CK-15
B-TTK-2 D, CK-8, CK-15

TK-5 3-1IK-5 D, CK-8, CK-15
V-IIK-5 D, CK-8, CK-15
B-TTK-5 D, CK-8, CK-15

TIK-6 3-1IK-6 D, CK-8, CK-15
V-TIK-6 D, CK-8, CK-15
B-TTIK-6 D, CK-8, CK-15

TIK-7 3-1IK-7 D, CK-8, CK-15
V-TIK-7 D, CK-8, CK-15
B-TIK-7 D, CK-8, CK-15

TIK-8 3-1IK-8 D, CK-8, CK-15
V-TIK-8 D, CK-8, CK-15
B-TTK-8 D, CK-8, CK-15

HIxanbl oeHKH 00pa3oBaTeIbHBIX JOCTHKEHU I

[IIxana Ka)KAOro KOHTPOJIBHOI'O MEPOIPHUATHS JIEKUT B mpenenax orT 0 10 yCTaHOBJIEHHOTO
MaKCHMaJILHOrO Oajlla BKIIOUYMTENLHO. MTorosas aTTrecranuAa I10 JUCHUIINIMHE OLICHUBACTCA IIO 100-
OaJUIbHOM ILIKaJe U MpeAcTaBisieT co0oi cymmy 0auioB, 3apabOTaHHBIX CTYIEHTOM IPU BBINOJIHEHUU
3a/IaHMM B paMKax TEKYIIETO W MPOMEKYTOYHOTO KOHTPOJIS.

Hrtorosas olieHKa BBICTaBISAETCS B COOTBETCTBUU CO CIEAYIOIICH IIKAJIOM:

Cymma Oruenka o 4-ex Onenka | TpeGoBaHUS K YPOBHIO OCBOSHUIO
0aJuIoB OaJJILHOM IIKaJIE ECTS Y4eOHOU JUCITUTIIMHBI

OHCHKa «OTJIMYHO» BBICTABJIACTCS
CTYJICHTY, €CITH OH TJIyOOKO M IIPOYHO
YCBOWIJI TPOTPAaMMHBIN MaTepHal,
90-100 5 — «omauunoy A HCUYEPIIBIBAIOILIE, MTOCIIEI0BATENBHO,
YETKO U JIOTUYECKH CTPOMHO €ro
U3JIaraeT, yMeeT TECHO YBA3BIBATH
TEOPHIO C TPAKTHKOM, HCIIOJIB3YET B




OTBETE MaTepHait MOHOTpaduIecKon
JUTEPATYPHIL.

85-89 B O1leHKa «XOPOII0» BBICTABIISIETCS

75-84 C CTYICHTY, €CJIH OH TBEPMO 3HAET

MaTepHai, TPaMOTHO U IO CYLIECTBY
n3Jaraer ero, He JOIyCKas

D CYIIECTBEHHBIX HETOYHOCTEN B OTBETE
Ha BOIIpOC.

4 — «xopouio»
70-74

65-69 OreHKa «yIOBJIETBOPUTEIBHOY

BBICTABILSIETCS CTY/ICHTY, €CJIH OH UMEeT
3HAHUS TOJBKO OCHOBHOT'O MaTepHaa,
3- HO HE YCBOWJI €r0 JICTaNeH, JOImycKaeT
60-64 «Y0081EMBOPUMENLHOY E HETOYHOCTH, HEJJOCTaTOYHO PaBUIbHBIE
(hOopMyITHPOBKH, HAPYIICHUSI
JIOTUYECKOH OCIIE0BATEIBHOCTH B
M3JI0)KEHUH OPOrPAMMHOI0 MaTepuala.

OueHka «HEeYIOBIETBOPHTEIHHO»
BBICTABJISIETCS CTYJEHTY, KOTOPBII HE
3HAET 3HAYUTENLHON YacTu
pOrpaMMHOT0O MaTepuana, J0ImyCcKaeT
Hiske 60 2- F cymecTBeHHbIe omnOKku. Kak npasuio,
«HEY0081em8OPUMENLHOY OLICHKA «HEYIOBJIETBOPUTEIHHO»
CTaBUTCSI CTYJCHTaM, KOTOpbIE HE MOTYT
MIPOJOJKUATE 00yUYeHue 6e3
JOITIOJTHUTCIIBHBIX 3aHATHH 110

COOTBCTCTBYIOH.ICﬁ JUCHUIITINHE.

8. YYEBHO-METOAUYECKOE U THOOPMAIIMOHHOE OBECIIEYEHHE
YYEBHOU JUCHUILJIAHBI

OCHOBHAS JIMTEPATVYPA:
1. DU 1-70 Heat Conduction : Third Edition, Berlin, Heidelberg: Springer Berlin Heidelberg,, 2009

2. O M 67 I'mnponrHaMHKa U TETUIOOOMEH 3aKpy4YeHHBIX TOTOKOB B KaHaJIaX siIEPHO-
SHEPreTUYECKUX YCTAaHOBOK : yueOHoe nmocodbue, Mocka: @uszmariut, 2010

3. DU 1163 OnTtumuzanus pacnpenesieHUs] SHEPrOBBIICIICHUS! B AKTUBHOM 30HE AJIEPHOTO pEaKkTopa :
ydueOHoe nocobue 11 By3oB, Mocka: HUAY MUDU, 2012

4. BN JI 69 Ilpumeps! 1 3a7a4M 1O TEIIIOMAaccooOMeHy : yuebHoe mocodue, Cankr-IletepOypr: Jlans,
2022

5. OU T34 TemnooOMeH B SEpHBIX SHEPTETUIECKUX YCTAHOBKAX : COOPHUK 3a7a4: yueOHoe mocodue
11t By30B, B. B. Apxunos [u ap.] ; pea. B. U. [leeB, Mocksa: HUAAY MU®DU, 2010

6. 532 M67 lN'mapoarHamMuKa U TETIIOOOMEH 3aKpY4YEeHHBIX IIOTOKOB B KaHaJlaX sAepHO-
JHEPreTUYecKUX yCTaHOBOK : , O. B. Murpodanosa, Mocksa: ®uzmarnut, 2010

7.621.039 K43 TernmomaccooOMeH B siZIEpHBIX SHEPTeTUYECKUX YCTAaHOBKaX : yuyeOHoe mocodue st
By30B, 1. JI. Kupunnos, I'. Il. borocnosckas, Mocksa: U3nAT, 2008



JOITOJIHUTEJIBHA A JIMTEPATYPA:

1. 621.039 ®50 ®U3UKO-TEXHUYECKHE OCHOBBI COBPEMEHHOM SIIEPHOM SHEpreTUKu. [lepcrnexkTuBel 1
9KOJIOTUYECKHUE aCIIEeKTHI : yueOHoe nocodue, lonaronpyausiit: Murennext, 2014

2. 621.039 T34 TennooOMeH B SIAEPHBIX YPHEPTreTHYCCKUX YCTAHOBKAX : y4eb. mocodue /i By30B, b.
C. Iletyxos [et al.], M.: MDU, 2003

3. 621.039 3-15 3agauynuk mo teriooomeny B DY : Yuebd. mocodbue, B. B. Apxumos [u ap.], M.:
MU®DU, 1992

4. 621.039 T34 TennooOMeH B sIIEPHBIX SHEPIETUUECKUX YCTaHOBKAX : cCOOpHUK 3a1ay, B. B.
Apxwurnos [u 1p.] ; pen. : B. . lee, Mocksa: HUAY MU®U, 2010

5. 536 126 Pemenue 3anau teruiooOMena Ha 9BM : [locobue k nab. npaktukymy 1o kypey "Teopus
temioMmacconepenoca', B. 1. Jlees, U. I'. Mepunos, M.: MU®U, 2000

6. 536 185 Temnonepenaya : YueOuuk uist By3oB, B. I1. Mcauenko, B. A. Ocunosa, A. C. Cykomer,
M.: Dueprousznat, 1981

7.621.039 126 Tennonepenava B 1DV : yued. mocobue s By3oB, B.1.J/lee, Mocksa: MUDU, 2004

8. 621.039 K43 TeriomaccooOMeH B sSiAEpHBIX SHEpreTudeckux ycranoskax : , I1. JI. Kupumnos, I'. I1.
borocnosckas, MockBa: DHeproatomuszaat, 2000

9. 536 T33 Teopus TemiomaccoooMeHa : YueOHUK Jutst By30B, [Tox pen. AWM. JleontseBa, M.: Bricil.
mkona, 1979

10. 536 241 DxcnepuMeHTalIbHBIE METOAbI M3yUEHHUs IPOIECCOB Teruionepenaun : (yueObHnoe nocodue
K 1abopaTopHOMY MpakTUKyMy 10 Kypcy "Teopus termoodomena"), pen. : B. U. [leeB, Mocksa:
MU®U, 2008

ITPOTPAMMHOE OBECIIEYEHHUE:

CrnenuaibHOE TTpOorpaMMHOE o0ecriedeHue He TpedyeTcs
LMS 1 UHTEPHET-PECVYPCEHI:

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

2. Pocarom (www.rosatom.ru)

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

4. TBOJI (http://www.tvel.ru)

5. BOB anemenr (http://www.webelements.com)
https://online.mephi.ru/

http://library.mephi.ru/



9.  MATEPUAJILHO-TEXHUYECKOE OBECIEYEHHUE YYEBHOI
TACIATITAHBI

CrennaiibHOE MaTepUaIbHO-TEXHUYECKOE oOecrieueHne He TpeOyeTcs

10. YYEBHO-METOAWYECKHUE PEKOMEHJALIUU IJIAA CTYAEHTOB

IIpn wu3yueHum Kypca HEOOXOJUMO TBEPAO YCBOUTH OCHOBHBIE MEXaHU3MBI U 3aKOHBI
KOHBEKTHBHOI'O TEIIOMACCONEPEHO0Ca, XOPOWO 3HATh KPUTEPHH, ONPEIEISIONIME MEPEHOC TEeIUla U
Macchl B T€X WJIM MHBIX KOHKPETHBIX YCIOBHAX (NP €CTECTBEHHOM WM BBIHYXJIEHHOM JIBUKEHHUU
onHo(a3HOM cpedpl, Npu HaauuuM (a30BBIX HpeBpamieHUMd u T.1.). Mcnonaws3ys B pacuerax
SMIHpHYEcKue (HOPMYJIbl, HYKHO 3HaTh, YTO PEKOMEHyEMble 3aBUCUMOCTH CIPABEIJIUBBI TOJIBKO B
TOM JlMana30He WU3MEHEHHs TapaMeTpoB, B KOTOPOM OHM OBLTH MOJATBEPHKIEHBI ONBITHBIMU JaHHBIMH.
[Ipn aHanu3e mpoueccoB KUIMEHUS KUIKOCTH HA MOBEPXHOCTH HArpeBa OYEHb BAXKHBIM SIBIISIETCA
MOHATHE KPUTUYECKOTO TEIJIOBOIO MOTOKA, TaK KaK B CiIydae IMPEBBIILIEHUS €ro BEIWYMHBI, KaK
IIPaBUJIO, IPOUCXOIUT Pa3pyIICHUE TEIUIOOTAAOIIEH CTEHKH.

IIpu BBINOJIHEHMM PACUYETHBIX PAabOT CIEAYeT YSICHUTh MOCTABJICHHYIO 3a7ady, IPaBUIIBHO
c(opMyIMpOBaTh €€ MaTeMAaTUYECKOE ONMCAHUE, 3HATh CHOCOOBI PELICHMs 3alMCaHHOM CHUCTEMBbI
YPaBHEHHI, YMETb IPUMEHATH COBPEMEHHBIC BBIYMCIUTEIBHBIE CPEACTBA, CYLIECTBYIOLIHE
IporpaMMHBbIe KOMILIEKCH! Uit OBM. Ilpu skcriepuMeHTaIbHOM HCCIEI0BaHUU TEIJIOBOTIO IpoLecca
MOJIE3HO TOJPOOHO HM3YyUUTh METO/bl M3MEpPEHHs] HEOOXOJMMBIX TEIUIO(PH3UUECKUX BEITUYMH WU
IapaMeTpoB IMpoliecca, Hy’)KHO 3HaThb OCHOBHBIE XAPAKTEPUCTUKHU MPUMEHSIEMBIX CPEICTB U3MEPEHUN
U TpubOpoB. Pe3ynbTaThl OMBITOB JODKHBI 0053aTENBHO COAEPKATh OIEHKY MOTPEHIHOCTEN
MpoBeJeHHBIX u3MepeHuid. Ilo uToram paboTel OQopMIISIETCS OTYET, KOTOPbI BKJIIOYAET BCIO
MOJIyYEHHYI0 HMH(QOpMAIMI0 B BHAE cXeM, ¢opMmyl, Tabnui, TpaduKoB, a TaKKe COACPKHUT
3aKJIFOYEHUE WIN BBIBOJIBI.

11. YYEBHO-METOIWYECKHE PEKOMEHJIAIIVM JIJISI IPENIOJJABATEJIENR

JIeKIIMOHHBIN KypCc CTPOMTCS MO CIEAyIOIIEMY IUIaHy: CHadajaa BBOAATCA M OOCYXKAAlOTCA
OCHOBHBIC IMOHATUS M UCXOJHBIEC MOJOXKEHUS, U3JIAaraloTCsi OCHOBHBIE 3aKOHBI U ypaBHeHuUs. [loTom
paccMaTpUBAIOTCS METO/IBI, C IOMOIIBIO KOTOPBIX pa30oUparoTcs BaKHEHUIINE IPUI0KECHUS.

C mnenpto BBIPAOOTKH TPOPECCHOHATBHBIX KOMIETCHIIMA CTYICHTOB Ha JICKIHSIX H
CEMHUHApPCKMUX 3aHATUSAX MCIONb3YETCSd WHTEpAaKTHBHas (opMma MIpoBeAeHMs JeKUHOHHbIX (20%) u
ceMuHapckux 3aHsATui (75%). AktuBHas (opMa IpoOBEACHUS JIEKIIMOHHBIX 3aHSATHI MpEAnoiaraeT, B
YaCTHOCTH, YTO CTYACHTHI YIITyOJICHHO M3y4aroT 10 PEKOMEHyEeMOM MperoaaBaTesieM JIUTeparype Te
pa3zensl JEKIMOHHOIO Kypca, KOTOpPbIE HE PacCMaTpUBAIOTCS JAETAIbHO Ha JIEKIUAX, HO HEOOXOAUMBI
JUIs JaJbHENIIEero n3y4eHus Kypca.
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