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AHHOTALMS

[TnomoTBOpHAsA AEATENBHOCTh OyIyIIMX BBIMTYCKHUKOB B JIIOOBIX OTpAacisiX COBPEMEHHOTO
MIPOU3BOJICTBA HEBO3MOXKHA 0e3 3HaHHs OCHOB TeruiomaccomnepeHoca. Ocoboe 3HaueHHE MPOLECCHI
nepeaaun TCIia U MacCCbhl HMMCIOT B OHCPIETHUYCCKUX OTPACIIX MNTPOMBIIIIICHHOCTH, BKIOYad H
saepHyro dHepreTuky. OT TOro, Kak MPOTEKAOT 3TH MPOIECCHl, BO MHOTOM 3aBUCHUT 3()(PEKTUBHOCTB,
HaJIeKHOCTh M 0€30MaCHOCTh paOOTHI SIIEPHBIX SHEPTETHUECKUX YCTaHOBOK (DY), D10 1 onpenenser
IeNb TpenoJaBaHus TUCIUIUIMHBL, B KOTOPOW HW3JIaraeTcs COBPEMEHHAs TEOpHs, a TakkKe ee
MPUMEHEHHE B pacueTax TEIIO- U MAaCCOOOMEHHBIX MPOIIECCOB, MPOUCXOAAIuX B DY,

1. IEJIU U 3ATAYA OCBOEHHUS YYEBHOM JJUCHUILJIUHBI

[TnogoTBOpHAsT AEATENBHOCTh OYIyIIMX BBITYCKHUKOB B JIOOBIX OTPACIsSX COBPEMEHHOTO
MIPOU3BOJICTBA HEBO3MOXKHA 0e3 3HaHHUS OCHOB TeruiomaccomnepeHoca. Ocoboe 3HaueHHE MPOLECCHI
nepefiadyd Tella W MacCchl MMEIOT B JHEPreTHUECKUX OTPACsAX IMPOMBINUICHHOCTH, BKIOYAas W
SIEpHYIO0 SHepreTuky. OT TOro, KaK MPOTEKAIOT 3TH MPOIECCH], BO MHOTOM 3aBUCHT Y(PPEKTHBHOCTD,
HaJIeKHOCTh M 0€301aCHOCTh paOOTHI SIIEPHBIX SHEPTETHUECKUX YCTaHOBOK (DY), D10 1 onpenenser
Lenb MpenoJiaBaHus IJUCHMIUIUHBL, B KOTOPOM H3/IaraeTcsi COBPEMEHHAs TEOpus, a TaKxkKe ee
IPUMEHEHHUE B pacyeTax TeIio- U MaCCOOOMEHHBIX MPOLIECCOB, MPOUCXOAAIINX B SADY.

C ydeToM oIpeessone posid U CI0KHOCTH MPOLIECCOB TEIUIO- U MAacCOOOMEHA MOATOTOBKY
CTYACHTOB 11€J€c000pa3HO NMPOBOAUTH B JiBa dTana. Ha mepBoM aTame cTyAeHTaM Npernoaaercs: oomuit
Kypc  «OCHOBBI Kypc
TETIOMACCOIIEPEHOCa», B KOTOPOM 00JIee TMOHO U YIITyOJIeHHO H3YYaroTCs BOIPOCHI TEOPHH MEPEHOCa
TEIJIa M MAacChl, a TAaKKe PACCMATPUBAIOTCS TPAKTHUYECKHUE PEKOMEHIAIMH, HEOOXOIUMBbIE TpHU
pacueTax W TPOCKTHPOBAHWH, KaK CaMOT0O SAEPHOTO pEaKTopa, TaK W BCEro TEIIOOOMEHHOTO
obopynoBanus SADY.

TEIJIOMACCOIIEpEHOCa», Ha  BTOPOM —  CIELUAIbHBIN «Teopus

2. MECTO YYEBHOH JJUCIIUILJIMHBI B CTPYKTYPE OOII BO

YuyeOHast mporpamma cooTBeTcTBYyeT TpeboBanusm OC HUAY MUDU.

3. ®OPMUPYEMBIE KOMIIETEHIIUU U ITVTAHUPYEMBIE PE3YJIbTATbBI
OBYYEHUA

VYHuBepcanbHbie (1K) o0menpodeccnoHalbHbIE KOMITETEHIIUN

| KOI[ 1 HAMMCHOBAHUEC KOMIICTCHIINN | KOH W HAMMCHOBAHUC MHAUKATOpAa JOCTMKCHUSA KOMIICTCHIIUN

[TpodeccronanbHbie KOMIETEHIIMA B COOTBECTBUU C 3ajadaMd W OOBeKTamMu (00iacTsMu
3HAHUN) IPOPECCUOHATHFHON JCSITETLHOCTH:

3apaua O0bekT uiu odsnacts | Koa u HaumenoBanne | Kox m HaumeHoBaHue

npogeccHOHAIbHOM 3HAHUA npogeccHoOHATbLHOH HHAMKATOPA

aesiteibHocTH (3I1]1) KOMIIeTEHIIMH; JOCTUKEHU A
OcHoBaHue npo¢ecCHOHATbHOM
(mpodeccHOHANBHBINH | KOMIIETEHIIUH
cranaaprt-I1C, ananus




AHanu3 1 TOATrOTOBKA
JaHHBIX JJIA
COCTaBJIEHUS 0030POB,
OTUYCTOB U HAYYHBIX
nyOJIMKaIKi, yaacTue
BO BHCAPCHUU
pe3yibTaToB
HUCCIIETOBAaHUN U
pa3paboTok

[IpoexTupoBanue
JJIEMEHTOB
o0opyIoBaHUs,
TEXHOJIOTHUECKUX
CHUCTEM,
UH(POPMAIMOHHO-
M3MEPUTEITBHBIX
CUCTEM, CUCTEM
KOHTPOJISI, yIIPaBJICHUS
Y aBTOMaTHU3aLUU U UX
CTPYKTYPHBIX
3JIEMEHTOB, BKJIIOYast
anmnapaTHoe U
IpOrpaMMHOE
o0OecrieyeHue, B
COOTBETCTBUH C
TEXHUIECKUM
3aJJaHUEM C
HCII0JIb30BAHUEM
CpeAcTB
aBTOMAaTHU3alNH
MIPOEKTUPOBAHUS U
COBPEMEHHBIX
MH(POPMALIMOHHBIX
TEXHOJIOTHM, C y4eTOM
9KOJIOTUUECKUX
TpeOOBaHUI 1
TpeOOBaHMIA
0e30macHoi paboThI

| OIBITA)

HAay4YHO-UCCIIE0BATEIbCKUN

TEXHOJIOTMYECKOE
obopyoBaHue,
UH(POPMALIMOHHO-
U3MEpUTEINIbHbIE
CUCTEMBI, CHCTEMBI
KOHTPOJIS U
ynpaBieHus,
aBTOMAaTU3UPOBAHHBIE
CUCTEMBI YIIPaBJICHUS
TE€XHOJIOTMYECKUMHU
IIPOLECCAMH aTOMHBIX
CTaHUUU U APYTUX
SIIEPHBIX
SHEPreTUYECKUX
YCTaHOBOK

MIPOEKTHBIN
TEXHOJIOTHYECKOe
o0opyoBaHue,
UH(GOPMaIMOHHO-
U3MEPUTEIIbHBIE
CUCTEMBI, CUCTEMBI
KOHTPOJIS U
yIpaBieHUs,
ABTOMAaTU3HPOBAHHbIE
CUCTEMBI YIIpaBJICHUS
TE€XHOJIOTMYECKUMHU
poleccaMi aTOMHBIX
CTaHUUU U APYTUX
SJIEPHBIX
JHEPreTUYECKUX
YCTaHOBOK

IT1K-4 [1] - Criocoben
COCTABUTH OTYET I10
BBHITIOJTHEHHOMY
3a/1aHUI0, TOTOB K
Y4aCTHIO BO BHEAPEHUHN
pe3yJIbTaToB
HCCIeIOBAaHUM 1
pa3paboToK B 007IaCTH
MPOEKTUPOBAHUS U
skcruTyaTanuu S0V

OcHosanue:
[TpodeccrnonanbHbIi
cranaaprt: 24.078,
40.008, 40.011

ITK-6 [1] - Crocoben k
KOHCTPYUPOBAHHIO U
MPOCKTHPOBAHUIO Y3IIOB
U 3JIEMEHTOB anmnapaToB
U CHCTEM B
COOTBETCTBUHU C
TEXHUYECKUM 3aJ]aHUEM
U TpeOOBaHUAMU
6e30macHO paboThI C
UCIOJIb30BaHUEM
CPEJICTB aBTOMAaTH3AINH
POEKTHUPOBAHUS

Ocnosanue:
[TpodeccuonanbHbIi
crangapt: 24.078,
40.008

3-T1IK-4[1] - 3HaTh
HOpMaTHBHbBIE
JIOKYMEHTBI JUIs
COCTaBJIEHUS OTYETOB
0 BBITIOTHEHHBIM
3aJJaHUsIM; ;
V-IIK-4[1] - ymets
00001maTh 1
aHATU3UPOBATH
HAy4YHO-TEXHUUYECKYIO
UHPOPMALIUIO;;
B-TIK-4[1] - BmageTs
METOJaMHU
npoektupoBanus A2V
Y BHEIPEHUS
pe3ynbTaToB
UCCIICI0BAHUN B
JKCILTyaTaluIo

3-TIK-6[1] - 3HaTh
TpeOoBaHUS
Oe30macHol paboThI,
HpeabsBIsieMbIe K
y3J1aM U 3JIeMEHTaM
CHCTEM; ;
V-IIK-6[1] - ymeTh
KOHCTPYUPOBATh U
POEKTHPOBATH
3JIEMEHTHI CUCTEM B
COOTBETCTBHUH C
TEXHUYECKUM
3aJaHAEM;;
B-IIK-6[1] - Bnagets
CpeacTBaMu
aBTOMaTH3alUU
POEKTHPOBAHUS

4. BOCIHUATATEJIbHBIN IOTEHIUAJ JUCIIATLINHBI




Hampasnenus/uenun
BOCIIUTaHHS
[IpodeccrnonansHoe
BOCIIHTAHHE

[Ipodeccnonanshoe
BOCIIUTaHHE

[IpodeccuonansHoe
BOCITUTAHHE

3agaym BocriuTaHus (Kog)

Co3znanue ycioBui,
00ecIeynBaronmx,
(dbopmMHpOBaHUE YyBCTBA TMYHON
OTBCTCTBCHHOCTH 3a HAYYHO-
TEXHOJIOTUYECKOE Pa3BUTHE
Poccun, 3a pezynbTaTsl
UCCIIEIOBAaHUN U MX TOCJIEACTBUS
(B17)

Co3znanue ycioBHi,
00ecIeynBaronmx,
(dbopMHpOBaHUE OTBETCTBEHHOCTH
3a mpogeccuoHaIbHbIN BBIOOD,
MpoeCCUOHAIBHOE Pa3BUTHE U
poeCCUOHATILHBIE PEIICHUS
(B18)

Co3znanue ycioBui,
o0ecreunBaroIuX,
(dbopMHEpOBaHKE HAYYHOTO

BocnurarenbHbIl TOTEHIIAAT
JACTTUTUTAH

1.Ucnonb30BaHne BOCIUTATEIHHOTO
MOTCHIIAAJA TUCITUTUTAH
po(hecCHOHATEHOTO MOAYJIS IS
(hOpMUPOBAHUS YYBCTBA TUTHON
OTBETCTBEHHOCTH 32 JIOCTHKEHUE
munepctBa  Poccuu B Beaymmx
HAYYHO-TEXHUUYECKUX CEKTOpax U
(dyHIaMEHTAIBHBIX UCCIICIOBAaHUSIX,
00ecrneYnBaroIIuX ee
SKOHOMHYECKOE Pa3BUTHE U
BHEITHIOIO0 O€30MaCHOCTb,
MOCPEACTBOM KOHTEKCTHOTO
00y4deHus1, 00CYKIEHUS COLUATHHON
U TIPaKTHYECKON 3HAUHMMOCTH
pe3yNbTaTOB HAYYHBIX
WCCIIEIOBAHUIN U TEXHOJIOTHYECKUX
pa3paboTok. 2.Mcnonb3oBaHue
BOCIIMTATEIHLHOTO MTOTCHIIHATIA
JTUCITUILIAH TPO(ECCUOHATTLHOTO
Moy Juist popMHUpOBaHUS
COILIMATIbHOM OTBETCTBEHHOCTH
YYEHOTO 32 Pe3yIbTaThl
UCCJICTIOBAaHUM U UX MOCIEICTBUS,
Pa3BUTHUS UCCIICIOBATECITLCKAX
Ka4yeCTB MOCPEICTBOM BBITIOJIHEHUS
y4eOHO-UCCIIeI0BATEIECKIX
3aJJaHUil, OPUEHTUPOBAHHBIX HA
W3YYCHHE U TIPOBEPKY HAYYIHBIX
(bakToOB, KPUTUYECKUI aHATTU3
myoauKanuii B mpodecCuoHaIbHON
o0nacTu, BOBJICUEHUS B peajbHbIe
MEXTUCITUTUTHHAPHBIC HAYYHO-
HCCIIEIOBATENLCKUE TTPOEKTHI.
Hcnonp30BaHnEe BOCIIUTATEIHHOTO
MOTEHIIaja TUCIUTUINH
pOECCHOHAIBHOTO MOTYJIS TS
(dbopMUPOBaHUSA y CTYI€HTOB
OTBETCTBEHHOCTH 32 CBOE
npodeccuoHanbHOE pa3BUTHE
MIOCPEJICTBOM BBIOOpA CTYJCHTAMHU
WHANBUAYAIbHBIX 00pa30BaTEIbHBIX
TPACKTOPUH, OpraHU3aIliN CUCTEMBI
OOLIEHHS MEKIY BCEMU
y4aCTHUKaMU 00pa30BaTEIbHOTO
mpolecca, B TOM YUCIE C
UCIIOJTb30BaHUEM HOBBIX
MH(GOPMAIMOHHBIX TEXHOIOTH.
1.Mcnonp30BaHue BOCIIUTATEIIHLHOTO
MOTEHIIMAaNa TUCIUTUINH/TIPAKTUK
«Hay4Ho-uccnenoBareabcKas




MHUPOBO33PEHUS, KYJIbTYpPbl
MOKCKa HECTaHAAPTHBIX HAyYHO-
TEXHUYECKUX/TIPAKTHUECKUX
penieHnil, KpUTHIECKOTO
OTHOILIEHUS K UCCIIEI0OBAaHUSIM
JKeHay4Horo Tojka (B19)

pabotay, «IIpoekTHas npakTHKay,
«HayuHs1i1 cemunap» 1is:

- (hopMuUpOBaHMS TOHUMAHHS
OCHOBHBIX IIPUHIIUIIOB U CIIOCO00B
HAYYHOT'O IMO3HAHMSI MUPA, Pa3BUTHUS
HCCIIEIOBATENIbCKUX KaueCTB
CTYJIEHTOB ITIOCPEJICTBOM HUX
BOBJICUEHUS B UCCIIEJIOBATEIBCKIE
MPOEKTHI 10 00JIACTSIM HAYyYHBIX
ucciaenoBanui. 2.Mcrnoiap3oBanue
BOCIIMTATEIBHOTO NTOTEHIIMATIA
quctuminH "Meropus HayKu U
unxenepun', "Kpurnueckoe
MBIIIJIEHUE U OCHOBBI HAy4HOI
KOMMYyHuKauu'", "Benenue B
cnernuanbHocTs", "HayuHo-
ucclienoBaTenbeKas padbora”,
"Hayunblif cemunap" mis:

- (hopMupoBaHHs CIOCOOHOCTH
OTJIENATh HACTOSIIUE Hay4YHbIE
UCCIJIEIOBAHMSI OT JDKEHAYYHBIX
MOCPEACTBOM IIPOBEJCHUS CO
CTYJCHTaMH 3aHATUHN U PETYISPHBIX
Oecen;

- (hopMuUpOBaHUS KPUTHUYECKOT'O
MBIIUIEHHS], yMEHHSI pacCMaTpUBaTh
pa3IMyYHbIE UCCIIEI0BAHUS C
HKCIEPTHOM MO3ULIUK OCPEACTBOM
00CYX/IeHUs CO CTyA€HTaMH
COBPEMEHHBIX HCCIIEIOBAaHUN,
HCTOPUYECKUX IPEAIIOCHUIOK
TIOSIBIICHUSI TE€X WJIA MHBIX OTKPBITHH
Y TEOPUH.

S. CTPYKTYPA U COJEPKAHUE YYEFHOMN JUCIIATIINHBI

Paznensl yueOHOM JUCHUIUIMHBL, X 00bEM, CPOKH U3y4eHUS U (hOPMBI KOHTPOJIS:
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1 OcHOBHBIE MeXaHU3MEI | 1-8 8/15/0 25 CK-8 3-TIK-
W 3aKOHBI TEPEHOCca 4,




TeIia u MACCBI. Vy-
Huddepennmanbapie [1K-4,
ypaBHEHUS B-
TEIIOMAaCcCONEPEHOCa. [1K-4,
CranuonapHas 3-TIK-
TEIJIONPOBOJHOCTh U 6,
muddy3us. Vy-
[1K-6,
B-
[1K-6
2 | Hecraunonapusie 9-15 | 7/15/0 25 CK-15 | V-
MPOIECCHI I1K-4,
TEIUIONPOBOJHOCTU U B-
muddys3un. Beenenue B [1K-4,
TEOPHIO 3-TIK-
KOHBEKTHBHOT'O 6,
TEIIOMAacCOOOMEHa. v-
[TorpanuyHbIi CIOM. [1K-6,
B-
[K-6,
3-TIK-
4
Umoeo 3a 6 Cemecmp 15/30/0 50
KonTpoabnbie 50 3 3-11K-
Meponpusitua  3a 6 4,
Cemectp V-
IK-4,
B-
[TK-4,
3-I1K-
6,
V-
[1K-6,
B-
[1K-6

* — COKpallleHHOEe HauMeHOBaHKe (POPMBI KOHTPOJIS

Ak CyMMa MAaKCHMAJIbHBIX OaioB JOJDKHa OBITh paBHa 100 3a CCMECTP, BKIIKOYAA 3a4YCT U

(unn) sK3aMeH

CoxpalieHre HaMMEHOBAHUH (JOPM TEKYIIEro KOHTPOJIS U aTTECTAI[UX Pa3ZesioB:

O0o03Ha | ITo,1HOE HANMEHOBAHHE
yeHue
CK CemecTpoBbIil KOHTPOJIb
3 3auer
KAJIEHI[APHI)II71 IIJIAH
Henea | Tembl 3ansaTuii / Conep:kanue Jlek., | [Ip./cem. | JIao.,
" yac. , Jac. gac.




6 Cemecmp 15 30 0

1-8 OcHOBHBIE MEXaHM3MbI M 3aKOHbI IIepPeHOCcA TeIJia U 15 0
maccsol. /{uddepennuanbubie ypaBHeHUs
TemjioMacconepesoca. CraumoHapHasi TEIJIONPOBOIHOCTh
u qupPysus.

1-2 Oo0masi xapakTepucTHKA MPOILECCOB TelioMacconepesoca | Becero aymuTopHbIX 4acoB
OCHOBHBIE IOHATHUSA U ONIpe/ieTIeHns. MeXaHn3Mbl IepeHoca 2 | 4 [0
HMITyJIbCa, TEIJIa U MACChl B TBEPABIX TeJax, )KUJIKOCTAX U Omnunaitn
razax. [lepeHOC SHEpruM U BEIIECTBA B YCIOBUAX (Da30BBIX 0 0 0
XUMHUYECKUX NpeBpalieHnii. DeHOMEHOJIOrMYeCKUui U
KMHETUYECKUN METO/Ibl U3YUCHUS SIBJICHUH TTepeHoca.

3-4 OcCHOBHBIE 3aKOHBI TEINJIOMACCONEPEHOCca Bcero ayutopHbIx 4acoB
OMNMpHYECKHE 3aKOHBI TIEPEHOCA KOJTHYECTBA JBHKEHH, 2 | 4 [0
Teruia u Macchl (3akoHbl HetotoHa, buo — @ypee, Ouka). Owunaiin
Koadduuments: nepenoca. Yucna [Ipanarms, Himunra, 0 0 0
JIptouca — CemeHoBa.

5-6 JAnddepennuaibubie ypaBHEeHHUS TEIJIOMACCONIEPEHOCA Bcero ayutopHbIX 4acoB
VYpaBHEHUs HEPA3PBIBHOCTH, IBMKEHUS BA3KOM KUIKOCTH, 2 | 4 [0
MEPEHOCA BEUIECTBA U DHEPTUH B MHOTOKOMITOHEHTHOM Cpejie. Omiaiig
VY caoBus OIHO3HAYHOCTH AJIs MPOIIECCOB MEPEHOCA. 3aKOH 0 0 0
Herotona — Puxmana. Koo duuueHTs! Temio- 1 MaccooTaauu.

7-8 CranuoHapHas TemI0NpoOBOAHOCTDL U TP Py3ust Bcero ayiuTopHbIX 4acoB
JuddepennnanbHble ypaBHEHUS TEIJIOMACCOIIEpPEHOCca B 2 | 3 | 0
o0BbeMe HETIOABIKHBIX cpell. HauanbHble M TpaHUYHBIC Ownnaitn
YCJOBHS JIJIS IPOIIECCOB TETUIONPOBOTHOCTH U MU y3un. 0 0 0
Metobl pelieHtsl CTAllMOHAPHBIX 3a/1a4.

9-15 HecraumonapHslie npouecchbl TEIJIONPOBOAHOCTH U 7 15 0
au¢pdys3uu. Beerenue B TeOpHI0 KOHBEKTHBHOI'O
TemjiomMaccooomena. IlorpaHuyHbIi CI10M.

9 HexoTopsle 3a1a44 CTALMOHAPHOM TEIIONPOBOAHOCTH U Bcero ayiuTopHbIX 4acoB
aupPy3uu 2 | 3 | 0
TennonpoBoaHOCTE U JU(dY3Hs B TeaX MIPOCTOM Omnutaiin
reoMeTpudeckor (HopmsI (TJIOCKAsT, IMITHHAPUYECKAS 1 0 0 0
mapoBasi cTeHkH). KoadduirenTs! Temno- 1 Maccornepeaayu.

Tepmuueckue n auddy3rnoHHbIe conpoTuBieHus. Yucmo buo.
Oco0eHHOCTH TeMIepaTyPHBIX MOJCH B TETJIOBBIICIISIOMINX
3JIEMEHTAX S/IEPHBIX PEAKTOPOB. TermIonpoBOJHOCTb TEI C
MPEHEOPEKUMO MATTBIM BHYTPEHHUM TEPMUYECKUM
conpoTtuBieHueM. Teronepenaya yepe3 pedprucTbie CTEHKH.
MeTo 161 MHTEHCU(PUKAIIUU TETUIO0TAAYH OT
TEIJIOBBLICISIONINX IEMEHTOB SIIEPHBIX PEaKTOPOB.

10 HecTranmonapHbie Npouecchl TEMJIONPOBOIHOCTH U Bcero aynuTopHbIX 4acoB
aupPy3uu 2 | 3 | 0
TermnonpoBoAHOCTH NMOITYOrPaHUUYEHHOTO MAaCCUBA. Omnutaiin
HarpeBanue (oxiakieHre) HEOTPaHUUYEHHOM TUTACTHUHBI, 0 0 0
OECKOHEYHO JJIMHHOTO UIUH/pa, mapa. HarpeBanue
(oxyaxkaeHue) TeJ KOHEUHbIX pa3MepoB. PerysipHbie pexkxuMbl
TEIUIONPOBOAHOCTH. TEeMI0MpPOBOAHOCTS B CUCTEMAX C
MOJIBKHBIMU IpaHuiiaMu. OOmiasi cpaBHUTENbHAS
XapaKTEePUCTHKA METOAO0B PEUICHUsI HECTAlMOHAPHBIX 33124
TETIONPOBOTHOCTH M U y3un.

11-12 | BBeieHHe B TEOPUI0 KOHBEKTHBHOI'0 TEMJI0MACCO00OMEHA Bcero ayIuToOpHBIX 4acoB




OO01ast xapakTeprCTUKA U METOIbI H3yUEHUS TPOIIECCOB
KOHBEKTHBHOTO TeriomacconepeHoca. [lorstue o mogooun
busnueckux siBieHU. Y cnoBus mogoous. Kpurepuu mogoous
1 ypaBHeHUs nogo0us. [Ipsimast u oOpaTHas TeOpeMbl METOIa
nonobus. MeTo aHanmu3a pa3MepHOCTe (pU3nIecKux
BeJIM4YMH, [I-Teopema. MopaennpoBanue npoueccon
TEIIOMAcCOO0OMEeHa.

1 | 3 [0
Omuiaiig
0 0 0

13-14 | IlorpaHu4YHbIii cJI0# Bcero ayutopHbIx 4acoB
IIoHsiTHE M OCHOBHBIE CBOWCTBA IMHAMUYECKOI0, TEILUIOBOTO, 1 | 3 | 0
muddy3rnonHoro norpannyHoro cios. Juddepennnansupie 1 | Onnaiin
MHTETPAJIBHBIC YPABHCHMS IICPCHOCA KOJIMYCCTBA ABUKCHUS, 0 0 0
TEIJIa ¥ MacChl B IOTPAHUYHOM CJI0€. Y CIOBUS
onHo3HauyHOCTHU. TpoiHas aHanorus. Temnooraada npu
MPOJOJIFHOM OOTEKaHUHU TJIACTUHBI JAMUHAPHBIM ITOTOKOM.

Cnyuyan yMepeHHBIX U OU€Hb MAJIbIX 3HAUEHUH Yncia
[Tpanaris.
15-16 | 3akaounTeabHasi JeKUUs Bcero ayiuTOpHbIX 4acoB

O0630p pe3yabTaTOB COBPEMEHHOM TEOPUHU TETIONPOBOIHOCTH
u 1upy3un 1 X IPUMEHEHUE TIPU PEIIEHUH MTPAKTHYECKIX
3a/1a4 B TEIJIOBOU U AJIEPHOM SHEPIEeTHKE.
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TEMBI JIABOPATOPHBIX PABOT

Henean

Tempbl 3ansaTuii / Conep:kanue

6 Cemecmp

1-2

TenjonpoBoAHOCTE B TeJIaX NMpOCcTeilIel reoMeTpuYecKoi
(opmbI ¢ nepeMeHHBIM KO3 (pPHIEHTOM
TEeIJIONPOBOAHOCTH (BapHaHT 1, JIOCKasi CTEHKA)
TennonpoBOAHOCTH B TeIAX MPOCTEHIIEN T€OMETPUIECKON
(opMBI ¢ TepeMeHHbIM K03((HUIIMEHTOM TEIUIONPOBOAHOCTH
(BapuaHT 1, Tuiockasi CTEHKA)

TenonpoBoaHOCTH B ABYXCJIOHHOM cTeHKe. KpuTHyeckas
TOJIIMHA TEeNJIOBOM U30/1LUH (BAPHAHT 2,
HMINHIPHYECKAs CTEHKA)

TermmonpoBOAHOCTh B IBYXCIONHOM cTeHKe. Kputnueckas
TOJILIMHA TEIJIOBOM M30JIALMHU (BapUaHT 2, HWIMHIPUUYECKas
CTEHKA)




Ilepenaua Tenuia yepe3 pedpa (BapuaHt 2, Tpyda ¢
KOJIbLIEBBIMU pedpammu)

[Tepenaua teruia uepes pedpa (BapuaHT 2, Tpyoda ¢
KOJIBIIEBBIMU PEOpaMM )

Pacnpenesienne TemnepaTrypbl B TEIJIOBbIIEJISIOIMX
3J1eMEHTAaX SI/IEPHBIX PeaKTOPOB (TBAJIbI € JHCIIEPCHOHHBIM
TOIUINBOM, BapHaHT 4)

Pacnpenenenue TeMiepatypsl B TEIIOBBIISIAIONUX
AIIEMEHTAX SAJEPHBIX PEAKTOPOB (TB3JIBI C TUCTIEPCHOHHBIM
TOIUTMBOM, BapHaHT 4)

JIByxMepHoOe TeMnepaTypHoe 1oJie (BapuaHT 6)
JByxMepHOe TemnepaTypHoe MoJie (BapuaHT 6)

HecranuonapHsle TenioBblie nNpouecchl B
TeIUIOBbIIC/ISIOIIMX 3J1eMeHTAX S/IePHBIX PeaKTOPOB
(Bapuanr 3)

HecranmonapHsle TEIIOBbIE MPOLIECCH! B TEIIOBBIIEISIONINX
AJIEMEHTaX sJIEPHbIX PEAKTOPOB (BapuaHT 3)

13-14

Tennonepenaya Tes1 npu NpeHedpeKUMO MAJTOM
BHYTPEHHEM TepMHYeCKOM CONPOTHBJICHUHU (BapHaHT 2a)
Tennonepenaya Te nNpu NpeHeOPEKUMO MaIOM BHYTPEHHEM
TEPMHUYECKOM COIPOTUBJICHUH (BapHaHT 2a)

15-16

MHoromMepHbIe 3212494 TEIJIONPOBOIHOCTH (BapHAHT S)
MHoroMepHbI€ 3a7a41 TeTUIONPOBOTHOCTH (BapHUaHT S)

TEMbI IPAKTUYECKUX 3AHATUI

Henean

Tempbl 3ansaTuii / Conep:kaHue

6 Cemecmp

1-3

1. Ilpouecchl CTAMOHAPHOM TEMJIONPOBOJIHOCTH B
IJIOCKOM CTeHKe NP OTCYTCTBUM BHYTPEHHUX
HCTOYHHMKOB TeIlIa.

1. Tlpoueccel cTaimoHapHOM TEMJIONPOBOAHOCTH B IJIOCKOM
CTCHKC IIPpHU OTCYTCTBHMH BHYTPCHHHUX MCTOYHHMKOB TCILJIA.

2. IIpouecchl CTAIMOHAPHOH TEMJIONPOBOAHOCTH B
HHUJIMHAPHYECKOH U chepuYecKoi CTEHKAX NPH
OTCYTCTBHHM BHYTPEHHUX HCTOYHHKOB TeIL1a.

2. IIpoueccel cTallMOHAPHON TEMIONPOBOIHOCTH B
LWINHAPUYECKON U chepruuecKoil CTeHKaxX Mpu OTCYTCTBUH
BHYTPEHHUX UCTOYHUKOB TEILJIA.

3. IIpouecchl CTAIMOHAPHOH TEMJIONPOBOIHOCTH B TeJIaxX €
BHYTPEHHUM TeIJIOBbIIeJIeHUEM.

3. Ilpomecchl cTallMOHAPHON TEIJIOMPOBOAHOCTH B TEJaX C
BHYTpeHHI/IM TCIIJIOBBIACIICHUCM.

4. HecranmoHapHble mpouecchl TENJIONPOBOIHOCTH.
4. HecrtanmoHapHbI€ MPOIECCHI TETNIONPOBOTHOCTH.

12-14

5. TenonmpoBOAHOCTH TeJ ¢ MAJIBLIM YK cJIOM buo.
5. TemnonpoBOJHOCTH TEJ ¢ MAJIBIM YUCIOM bro.

15

6. Tenuio00MeH B TAMHHAPHOM NOTPAHUYHOM CJIO€ HA
IJIACTHHE.

6. TerooOMeH B JaMUHApHOM MOTPAaHUYHOM CJIO€ Ha
IUIACTHHE.




6. OBPA3OBATEJIBHBIE TEXHOJIOI'MHU

[IpenycmaTpuBaeTcs MIMPOKOE MCIOJIB30BaHUE B Y4eOHOM TIpOILIECCe AaKTUBHBIX (opM
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)
I1IK-4 3-11IK-4 3, CK-8, CK-15
V-11K-4 3, CK-8, CK-15
B-IIK-4 3, CK-8, CK-15
[1K-6 3-1IK-6 3, CK-8, CK-15
VY-1IK-6 3, CK-8, CK-15
B-IIK-6 3, CK-8, CK-15

Ixanbl oeHKH 00pa3oBaTebHBIX JOCTHKEHU I

[IIxana Ka)KAOro KOHTPOJIBHOI'O MEPOIPHUATHS JIEKUT B mpenenax oT 0 10 yCTaHOBJIEHHOTO
MaKCHMAaJILHOrO0 Oajljla BKIIOUYMTENLHO. HMTorosas aTTecranuAa I10 JUCHUIIIIMHE OLICHUBACTCA IIO 100-
0aJUTbHOM IIKae W MpeACTaBIsIeT co00i cymmy OamioB, 3apabOTaHHBIX CTYJEHTOM IPHU BBITIOJTHEHUU
3a/IaHMM B paMKax TEKYILETO U MPOMEXYTOYHOTO KOHTPOJIS.

Hrtorosas olieHKa BBICTaBISAETCS B COOTBETCTBUHU CO CIEAYIOIICH IIKAJIOM:

Cymma Onuenka no 4-ex Onenka | TpeGoBaHUS K YPOBHIO OCBOSHUIO
OaJUI0B OAJUILHOH IIKAJIE ECTS y4eOHOU TUCITUTIIMHBI

OHCHKa «OTJIMYHO» BBICTABJISICTCS
CTYIICHTY, €CII1 OH TJTyOOKO M IIPOYHO
YCBOMJI IPOTPaMMHBII MaTepuar,
HCUEPIIBIBAIOIIIE, TOCIIEIOBATEIIBHO,
90-100 5 — «omauuno» A YEeTKO U JIOTHYECKH CTPOMHO ero
M3JIaraet, yMeeT TECHO YBA3bIBAThH
TEOPUIO C MPAKTUKOM, UCIIONB3YET B
OTBETE MaTepUall MOHOTPAPHUIECKOM

JIMTEPATYPHI.
85-89 B O1leHKa «XOPOII0» BBICTABIISIETCS
75-84 C CTYJIEHTY, €CITH OH TBEP/IO 3HACT

MaTepHai, TpaMOTHO U TI0 CYLIECTBY
u3Jaraer ero, He JOIyCKas
CYIIECTBEHHBIX HETOYHOCTEN B OTBETE
Ha BOIPOC.

4 — «xopouio»
70-74 D




65-69 OlLieHKa «yI0BJIETBOPUTEIHHO

BBICTABJISIETCS CTYICHTY, €CJTH OH UMECT
3HaHMS TOJIBKO OCHOBHOTO MaTepuaia,

3 - HO HE YCBOWII €0 JICTAJIEH, JI0MyCKaeT
60-64 «y0081€emMEOPUMENILHOY E HETOYHOCTH, HEIOCTATOYHO MPABUIIbHBIC
(bOPMYITHPOBKH, HAPYILICHUS
JIOTUYECKOM IT0CIIEI0BATENLHOCTH B
M3JI0KEHUH IPOrPAaMMHOT0 MaTepualia.

OneHka «HEYJOBIETBOPUTEIBLHO»
BBICTABJISIETCS CTYJEHTY, KOTOPBII HE
3HAET 3HAYUTEIbHOU YacTH
MIPOrpaMMHOI0 MaTepuaa, 10IMyCKaeT
H 60 2- F CylecTBeHHbIe ommnOKu. Kak mpasuio,
HoKe «Hey0081emBOPUMENILHOY OLICHKA «HEYJOBJIETBOPUTEIILHO
CTaBUTCA CTYJEHTaM, KOTOPbIE HE MOTYT
MIPOJIOJKUATE 00yUeHue Oe3
JIOTIOJIHUTENIBHBIX 3aHATHI 1O
COOTBETCTBYIONIEH NUCIUIIIIMHE.

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

OCHOBHAS JIMTEPATYPA:
1. D1 1-70 Heat Conduction : Third Edition, Berlin, Heidelberg: Springer Berlin Heidelberg,, 2009

2.621.039 C12 ®usnueckas Teopus siaepHbIX peaktopos Y.2 Teopus BO3MyLICHUN U MEAJIEHHBIE
HecTalroHapHble npoueccsl, Mocksa: HUAY MU®H, 2013

3. OU C12 ®dusnueckas teopus saepHbIX peaktopoB Y.2 Teopus BO3MylIEHUN U MEAJICHHbBIE
HecTaluuoHapHsle npoueccsl, Mocka: HUAY MU®U, 2013

4. DU H34 ®usnveckrne 0CHOBBI 0€30MAaCHOCTH SACPHBIX PEaKTOPOB : yueOHOe mocooue, Mockaa:
HUsAY MUOH, 2013

5. DU T34 TemnooOMeH B siIEPHBIX SHEPTETHUECKUX YCTAHOBKAX : COOPHHUK 3a7a4: yueOHOe mocooue
1151 By30B, B. B. Apxunos [u ap.] ; pea. B. U. ees, Mocksa: HUAY MUOU, 2010

6. O1 D41 DkcnepuMeHTaIbHbIE METO/IbI M3YUEHHUS NIPOLIECCOB Temionepeaadn : (yuedHoe mocodue K
1abopaTOpHOMY MPAKTUKYMY 10 Kypcy "Teopus termoodmena"), pex. : B. W. JleeB, Mocksa: MUDU,
2008

7. 536 D41 DxcriepuMeHTaIbHBIE METO/IbI U3YUYEHHSI MPOLIECCOB Temtonepeaaun : (yuedHoe mocodue
K JJabopaToOpHOMY IIPakTUKyMy 10 Kypcy "Teopus Teruiooomena'), pexn. : B. U. JleeB, Mocksa:
MUDU, 2008

JOITOJIHUTEJIBHA S JIMTEPATYPA:

1. D1 126 OcHoBrI pacyera cynoBeix DY : yaeOHOE mocodue st By3oB, MockBa: HUSY MUDU,
2012



2. 629 J126 OcHoBBI pacueta cyfoBbix DY : yuebHoe mocobue amns By3oB, Mocksa: HUSTY MUOU,
2012

3.621.039 C74 CnipaBO4HHUK 110 TEIUIOTUAPABINYECKUM pacdyeTaM B sIepHOi sHepreTuke T.2
SlnepHble peakTopsbl, TEII0O0OMEHHUKH, aporeneparopsl, Mocksa: M31AT, 2013

4. 621.039 C74 CripaBOYHHK 110 TEIUIOTMAPABINYECKUM pacyeTaM B siaepHou sHepreTuke T.3
TennoruapaBInyecKre NPOUECCH MPU MEPEXOIHBIX U HECTAHAAPTHBIX peKUMax. TspKelble aBapuu.
3amuTHas obonouka. Kojapl, ©X BO3MOXKHOCTH, HeonpeaeneHHoctu, Mocksa: M31AT, 2014

5.621.039 H34 dusnueckre 0OCHOBHI 0€30MAaCHOCTH SJEPHBIX PEaKTOPOB : yueOHoe mocodue, Mockaa:
HUAY MUOU, 2013

6. 621.039 T34 TemnooOMeH B SAEPHBIX YPHEPTETHICCKUX YCTAHOBKAX : y4eb. mocobue /i By30B, b.
C. Iletyxos [et al.], M.: MDU, 2003

7. 621.039 3-15 3agaunuk mo Teriooomeny B DY : Yued. mocodue, B. B. Apxumos [u ap.], M.:
MU®U, 1992

8. 621.039 T34 TeriooOMeH B SACPHBIX SHEPTETHUECKUX YCTAHOBKaX : COOpHHUK 3a1a4, B. B.
Apxwunos [u 1p.] ; pen. : B. . lees, Mocksa: HUAY MU®U, 2010

9. 536 J126 Pemenue 3anau teriooomMena Ha OBM : [Tocobue k n1ab. nmpaktukymy o kypcey "Teopus
temioMacconepenoca', B. 1. Jlees, U. I'. Mepunos, M.: MU®U, 2000

10. 536 U85 Terutonepenaya : YueOHuk i By30B, B. I1. Ucadyenko, B. A. Ocumosa, A. C. Cykomern,
M.: Duepromusaat, 1981

11.621.039 J126 Teruonepenada B A9V : yue6. mocobue aist By3oB, B.W./leeB, MockBa: MUDU,
2004

12.621.039 C74 CripaBOYHUK 110 TEIUIOTHAPABIMUECKUM pacueTaMm B siiepHoi sHepreTuke T.1
Temnoruapasimuueckue nporeccel B AV, I1. JI. Kupmminos [u np.], Mocksa: U3nAT, 2010

13. 621.039 K43 TeruiomaccooOMEH B sII€PHBIX SJHEPreTHUECKUX ycTaHoBKax : , I1. JI. Kupuios, I
I1. BorocnoBckas, MockBa: ueproaromusaatr, 2000

14. 621.039 K43 TermiomaccooOMEH B SIEPHBIX SIHEPTETUUECKUX YCTAHOBKAX : yueOHOe nmocodue s
BYy308B, I1. JI. Kupnmios, I'. I1. borocnosckas, Mocksa: U3nAT, 2008

15. 536 T33 Teopus TeriomaccoooMena : YueOHuk 1uig By30B, [lon pen. A.W. JleontseBa, M.: Bric.
mkona, 1979

I[MTPOTPAMMHOE OBECITEYEHHUE:

CrieunanbHOe IporpaMMHoe obecriedeHre He Tpedyercs
LMS 1 UHTEPHET-PECYPCBI:

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

2. Pocatom (wWww.rosatom.ru)



3. Pocaneproatom (http://www.rosenergoatom.ru)
4. TBOJI (http://www.tvel.ru)

5. BOB anement (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

IIpu wm3yueHuM Kypca HEOOXOJUMO OOpaTHTh 0co00e BHHMaHHE Ha (PU3MUECKUI CMBICIT
3aKOHOB TEIUIOMAacCONEepPeHOca, XOpOLIO 3HAaTh OCHOBHBIE YpPaBHEHHMS, ONMKCBHIBAIOLIUE IPOLIECCHI
nepeHoca Teljla M MacChl, MPaBWIBHO (POPMYJIMPOBATH YCIOBUS OJHO3HAYHOCTU. HyXHO SICHO
MOHMMAaTh, Kakhe Temlopu3ndyeckue mnapaMeTpsl (KOXQQHUIUEHTH MEpeHoca) OIMpeaesioT
paccMaTpuBaeMblil IPOIIECC, 3HATh Pa3MEPHOCTH ITUX KOA(D(DUIIMEHTOB, a TAK)KE YMETh COCTABIIATh U3
HUX Oe3pa3MepHble KOMIUIEKCHl (Kputepuu moaodus). Ocobo BaKHBIMHU MOHSTUSIMHM B IpoLEeccax
TEIUIOMAcCONEPEHOca SBIIAIOTCS TAaKUE BEJIMUYMHBI KakK IUIOTHOCTh IOTOKAa TeIja WJIM MAacchl,
Tepmudeckue win 1udPpy3noHHBIE COTPOTUBIICHUS, KOO(POUIIUESHTHI TEIIO- WM MAaCCOOTIa4H, OT HUX
3aBUCUT MHTEHCHBHOCTb OOMEHA TEIJIOM WJIM Maccoi MEXAy TelaMU, MEXAy TEIOM U OKpY’Karolien
cpenoi.

[Ipy BBINOJHEHMM NPAKTUYECKUX pPAOOT OYEHb BAXXHO YSICHUTH IIOCTABICHHYIO 3ajady,
MPaBUIBHO C(HOPMYIMPOBATh €€ MAaTEMAaTUYECKOE ONMCAHHE, 3HATh METOJbl PELICHHs 3alMCaHHON
CHCTEMBl ~ ypaBHEHHMH, YMEThb HCIOJb30BaTb COBPEMEHHBIE  BBIUMCIUTEIBHBIE  CPEACTBA,
CYUIECTBYIOIIINE MPOTPaMMHBIE KOMIUIEKCHI UIst DBM, rpaMOTHO OpOPMHUTE MOTYYEHHBIN pe3yIbTaT.

11. YYEBHO-METOJWYECKHE PEKOMEHJIAITAM JIJISI TPEIIOJIABATEJIEM

B momomip nekTopy, a Takke MpenoaaBaTeNisiM, BEIYIIUM MPAKTHUYECKUE 3aHATHUS IO KYypCy,
PEKOMEHAYETCSl HCIONb30BaTh ClEAyIolue Yy4yeOHble TO0COOMs, METOIWYECKHUE U CIIPAaBOYHBIE
MaTepHabl.

[Ipu yTeHnu JIEKIHi MO KypCy —

1. dees B.U. Ternonepenava B A19Y: YuebHOe mocodue. — M.: MUDU, 2004. — 188 c.

2. TeriooOMeH B SIEPHBIX PHEPIETUYECKUX YCTAaHOBKaX: YueOHoe 1mocodue Juisl By30B. — 3-€
m3a., nepepad. u gom. / B.C. Ileryxos, JL.I. I'enmn, C.A. Kosanes, C.JI. ConoBeeB. — M.:
UzparensctBo MOU, 2003. — 548 c.

3. Kupumnos ILJI., Bborocmosckas I'.Il. TermmomaccooOMeH B SACPHBIX SHEPrETHUYECKHUX
yCTaHOBKax: Y4eOHOe rmocobue /yisi By30B; 2-¢ u3jl., nepepad. — M.: MU3gAT, 2008. — 256 c.



4. Ucauenko B.II., Ocunosa B.A., Cykomen A.C. Temnonepenaya: Y4ueOHUK i By30B. — M.:
Dueprousaat, 1981. —417 c.

5. Teopust TeruiomaccoOmeHa: YueOnuk mis By30B / C.U. HcaeB, U.A. Koxwunos, B.U.
Kodanos u np.; [lox pea. A.W. JleoutbeBa. — M.: Briciias mikona, 1979. — 495 c.

[Ipu npoBeneHNN MPAKTUUECKUX 3aHATHI —

1. 3apaunuk no terooomeny B ADY: YueOnoe nocobue / B.B. Apxunos, B.1. Jlees, A.C.
Kopcyn, 0.E. [loxBanos. — M.: MU®U, 1992. - 72 c.

2. KpacnouekoB E.A., Cykomen A.C. 3agaunuk no temonepenaue. || M.: «Oneprus», 1980.
11288 c.

3. Kupmmnos ILJI., KOpser 10.C., Bo6ko B.II. CrnpaBOoYHHMK IO TEIUIOTHAPABIMYECKIM
pacyeTam (siI€pHBIE PEaKTOPHI, TETNIOOOMEHHHUKH, TaporenepaTopsl). [Tog o6, pexn. I1.JI. Kupumnosa.
] 2-e w3n., mepepad. u gom. | M.: Dueproaromuzaar, 1990. [1 360

4. KupumioB ILJI.,, Tepentbea M.U., Jlemnckmna H.b. Temmodusmueckue cBoricTBa
MaTepHaJIoB SAEPHON TEXHUKU: YueOHoe crpaBouHoe nocodue as cryneHtoB / Ilox obmr. pen. IT.JI
Kupunnosa. [ 2-e uzn., nepepad. u gon. [1 M.: U3xAT, 2007. [ 200 c.

1. Jlees B.M., MepunoB W.I'. Pemenue 3amau terumoodOmena Ha OBM: Ilocobue k
1abopaTopHOMY MPAKTUKYMY 10 Kypcy «Teopus teroMmaccomnepeHoca». — M.: MU®DU, 2000. — 68 c.

2. JlaGopatopHbIii TIpakTUKYM 110 Kypcy «Teopus terumoodmenay» / B.U. Jlee, A.C. Kopcyh,
A.A. Opgunrnos, 10.E. [Toxsanos. — M.: MU®DU, 1993. — 68 c.

3. DKcnepuMeHTalbHBIE METOJBl M3Y4YCHHS MPOIECCOB Teruionepenayn (mocodue K
nabopatopuomy npaktukymy) / B.W. Jlee, A.C. Kopcyn, B.A. Kopcyn u np.; [lox pea. npod. B.1.
Heesa. — M.: MUDU, 2008. — 112 c.
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