oy BIIO «{IOHEIIKUI HAIIMOHAJIbHBIN YHUBEPCUTET»
OU3UKO-TEXHUYECKHUN ®AKYJIBTET

KA®EJIPA ®PU3NKU HEPABHOBECHBIX ITPOHECCOB METPOJIOTUHA 1
9KOJIOI'MM um. K.JI. IIOBXA
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PABOYASI IPOT'PAMMA YUYEBHOW JUCIHUATIIAHBI

«BBIUUCINTENRHAS TEXHOJOIMH M YMCJIEHHBIE METOIBI PEIIIEHU 3a1aY TEeIJIO- U

MaccoIepeHoca
Ha3BaHWe y4eOHOH TUCIUIIIAHBI

Hampapiienue mojiroToBKy: 16.04.01 Texuuueckas gusnka

Marucrepckas mporpamma: -

OGpa3zoBaTesbHas IporpaMMma aKaJieMuiecKkas MarucTparypa

Ksanuduxamms: MarucTp

dopma 06yueHHs: AAERE, 3u0WHAS

Jonenk 2020



IIporpamMma y4e6HOM AUCIUIUTUHEI «BBIYUCIHTENbHAS TEXHOIOTUM ¥ YHCIEHHBIE METOIBI
pelIeHus 3a1a4 TeIJI0- ¥ MacCOMepeHocay

cocTaBiieHa ¢ y4eTroM @elepaJbHOTO IOCyJapCTBEHHOrO 00pa30BaTeNbHOrO CTAHAAPTa
BBICIIETO 00pa3oBaHuUs HalpaBlIeHUs MOAroTOBKH 16.04.01 TexHuueckas Gpusnka, yTBEpKIeHHOTO
npuka3oM MunucrepcTsa obpasopanus U Hayku Poccuiickoit ®eneparuu ot «21» Hos6ps 2014 r.
Ne 1486;

Ha  OCHOBaHMM  ['ocymapcTBeHHOro  00pa3oBaTENFHOTO  CTAHAAPTA  BBICIIETO
npodeccronanbroro obpasopanms Jlonenxoit Hapommoit Pecny6muku (COC BIIO JIHP)
HanpaBjieHust 1oAroToBku  16.04.01 TexHuueckas (Qusuka, yTBEPKIEHHOIO IIPHUKA30M
MunucrepctBa o6paszoBanus 1 Hayku JIHP ot «16» mas 2019 r. Ne640;

ITopsnxa opranm3anuu y4eOHOro mporecca B 00pa3oBaTeNbHBIX OPraHHM3alUAX BBICIIETO
npodeccronanbroro obpasosanus Jlonenkoit HaponHoit PecyGiuku, yTBEepKAEHHOTO IPHKA30M
Munucrepcrsa ob6pazosanus u Hayku JITHP Ne 1171 ot «10» HosiO6ps 2017 r.;

y4eOHOro miaHa ¥ OCHOBHOH 00pa30BaTeNbHOM IMPOrpaMMBI MaruCTPATyphl, HAIPABJICHHS
noaroroBku  16.04.01 Texnuyeckass ¢usuka, pazpaboranubix B ['OY BIIO «Jlonenkwuit
HallMOHAJIBHBIM YHUBEPCUTETY.

Pa3zpaborumk:

IIpodeccop xabenpl pU3NKKH HEPABHOBECHBIX IIPOLECCOB, METPOJL

skosiorud uM. U.J1. IToBxa /
Henomnexun ®.B.
[Iporpamma y4eOHOH IMCIMIUIMHBI YTBEpXKICHa Ha 3acemaHud Kadeapbl (H3UKH
HEPaBHOBECHBIX IIPOLIECCOB, METPOJIOTHH | dKoytoruu uM. M.JI. TTopxa o
[Ipotokon Nel7 ot «02» ampens 2020 r. /

3asenyromuii kadeapoi
Benoycos B.B.

)

IIporpamMma y4ueGHON AUCHMILIMHEEI 000peHa yueOHO-MEFO kgcxoﬁ KoMuccueit (pusmuko-
TEXHHYECKOT0 (aKyapTera

ITpotoxoa Ne 5 ot «15» anpens 2020 r.

[Ipencenarens yueOHO-METOIHYECKOM

KOMHCCHH QH3HKO-TEXHHYECKOTO (paKyIbTeTa
Korenko B.H.




1. OBJACTBHb IPUMEHEHUA U MECTO JUCHUIIJIMHBI B YYHEBHOM
ITPOLECCE.

JucuunnnHa «Ber4ucInTeNbHAsE TEXHOJIOTUN M YMCIICHHBIE METO/bI PEILICHUS 33]1a4 TEII0-
U MaccolepeHoca» SBIAETCS 4YacThl0 Y4YeOHOro IUlaHa IO IOATOTOBKE MAarucTpoB IO
cnenuanbHOCcTH «TexHuyeckas puznkay.

OCHOBY HaHHOM JUCHMIUIMHBI BKJIIOYAIOT 3HAHUS 10 JUCIHMIUIMHAM, KOTOpbIE ObLTH
MOJIy4eHbl CTYJEHTOM pAaHEE B YHUBEPCUTETE Takue Kak: «Bpicmas maremarnkay», «Pusnkay,
«Xumusny, «Maremarndeckas Gpusukay, «IIporeccsl nepeHoca B CINIOUIHBIX cpenax», «YucieHHble
METO/Ibl TEXHHUUECKON (PUBUKH.

3HaHUS M yMEHUS, NMPHOOpPETEHHBIE NMPU OCBOCHUHU JAHHON IUCHMIUIMHBI, PEATU3YIOTCS
CTYIEHTOM TpHU U3YYEHUU TOCIEAYIOIMIMX JAUCHUIUIMH Yy4eOHOro IUIaHa M MPOXOXKICHUU
rOCYIapCTBEHHOW UTOTOBOM aTTECTALUU.

VYyeOHO-MeTOAMYECKHE MaTepHaibl pa3paboTaHbl B COOTBETCTBHM C TpPEOOBaAHUSIMHU
l'ocynapcTBeHHBIX 00pa30BaTENbHBIX CTAHAAPTOB BBICHIETO MPO(ECCHOHATBFHOTO 00pa30BaHUS U
OCHOBHBIX 00pa30BaTEIBHBIX MPOTpPaMM MO HampaBieHUsM MoAroToBKH 16.04.01 «TexHuueckas
dusuxa».

2.CTPYKTYPA JUCIIMIIVINHBI

Xapaxkmepucmuka y4eOHOU OUCYUNIUHDL
HamnpasieHue noaroToBKU 16.04.01 «Texuuueckas puU3MKay.
Marucrepckas nporpamma
OO6pa3oBarenbHasl mporpaMma aKaJeMHUIecKasi MarucTparypa
Kpanmudukarms MarucTp
KonnuecTBo copepxaTenbHbIX MOyIEH 4
Jucnunmuza 6a30B0# / BApHaTUBHON YacTH "
0Bpa30BATELHOM TPOrpaMMBI [IpodeccuonanbHblil 010K, 6a30Bast 4aCTh
®opwmbl kouTposst (MK, sk3ameH, 3a4er) MoynbHBINA KOHTPOJIb, SK3aMEH
TMoxasarem o4dHas Gopma 3aoyHas popma
o0y4eHHsI o0y4yeHHs
KonndecTBo 3a4eTHBIX eAMHUIT (KPEAUTOB) 2 2
['ox moaroToBku 1 1
Cemectp 2 2
KonnuecTBo yacoB 72 72
- JIEKITMOHHBIX 14 2
- TPAKTUYECKHUX, CEMHUHAPCKHUX 14 4
- 1a00paTOPHBIX
- CAMOCTOSITEIILHOM pabOThI 44 66
B T.4. UHANBUAYAJIBHOE 33JaHHE
HenenpHOE KOJIMYECTBO YaCOB, 5
B T.4. ayAUTOPHBIX 2

3. OIMCAHUME JUCHUIIJIMHBI.

Llenp u3ydeHUs AMCUMIUIMHBL (OpMHUpOBAaHUE 3HAHMW W YMEHUH CTyAeHTa B 001acTH
IPOIIECCOB MEPEHOCa TEIUIOTHl U BEIIECTBa, MOJYyYeHHE M M3Y4YeHHE HEOOpaTHMBIX IMPOILIECCOB

pacmpocTpaHeHHs TeIula W BemiecTBa. [lox mporeccaMu pacrpoCTpaHEHHs TETUIOTH U BEIIECTBA



MOHMMAeTCs OOMEH BHYTPEHHEW SHeprued M Maccod MEXIy OTIEIbHBIMU 3JIEMEHTAMH CPEIbI.
PaznmuuatoT Tpu OCHOBHBIX BHJAA TEIUIONEPEHOCA: TEIUIONMPOBOMHOCTh, KOHBEKIIMS M TEIUIOBOE
U3Iy4eHue.  BONBIIMHCTBO  MpOLIECCOB  TEIUIOMEPEHOCAa  COMPOBOXKAACTCS  MPOLECCaMU
MaccorepeHoca  (IUIaBlieHUs U 3aTBEpACBAHMSI ~ MHOTOKOMIIOHEHTHBIX  pacCIUIaBOB,
INEKTPOXUMHUUYECKHE TIPOLECCHl, TEUEHUE CPeibl C YIETOM XMMHUYECKUX peakuuii). [loaTomy yarmie
BCEro TMpOIECCHl TEPeHOCa HWMITYJbCa, MAcCChl, TeIjia SBISETCS B3aMMOOOYCIIOBICHHBIMU U
paccMaTpuBalOTCs Kak eIMHOE METI0e.

OcHoBHbIE 337a4U AUCHUILINHBL:

- chopMupoBaTh 3HaHMS O TMpolleccax TeIJIOMAaccolepeHoca NpHU JaMHHAPHOM U
TypOyJIEHTHOM T€YEHUHU B TpyOax;

- paccMOTpeTh 0OTEKaHWUsI INTACTHHBI MAJIO - U BBICOKO - TEIUIOMPOBOAHOMN JKUIKOCTHIO;

- pacCMOTpPETh €CTECTBEHHYIO KOHBEKIUIO TPU 00TEKaHUU TIJIaCTHUHBI;

- paccMOTpeThb pelIeHUs NPaKTHUYECKUX 3aJay 3aTBEpJeHUsi OMHApPHBIX PpaCIUIaBOB
JUTEHHBIX popmax;

- U3YYHTh OCHOBBI CYyOCTaHIMOHAJIHLHOW TEOPWUHU IS TONYYCHHUS ypaBHEHUH IMepeHoca
SHEPTUH, MACChl, UMITYJIbCA JJI1 MHOTOKOMIIOHEHTHOM CpeJibl C yUeTOM XUMUYECKUX PeaKIuii;

TpeboBanus Kk pe3ynbTaTaM OCBOEHUS AUCLUILINHBL:

[Tporiecc uM3y4yeHHWs MUCIUILUIMHBI HAmpaBlieH Ha (OPMUPOBAHUE DJIEMEHTOB CIIEAYIOIIUX
xomnereHIM B coorBercTBUU ¢ ['OC BIIO mo BbllIeyKa3aHHOMY HaNpaBIEHUIO MOATOTOBKH
(mpoduito):

-oowexynomyphuix (OK): crmiocOOHOCTBIO UCIIOIB30BaTh OCHOBBI (DMITOCO(PCKUX 3HAHUHN NSt
dbopmupoBanus MupoBoz3pendeckoir mo3uruu (OK-1); cnocoOHOCTBIO aHAIM3HPOBATH OCHOBHBIE
ATambl U 3aKOHOMEPHOCTH MUCTOPHUYECKOTO Pa3BUTHs OOIIECTBA Uit (OPMUPOBAHUS TPAKIAHCKOM
nosunimu  (OK-2); cnocoOHOCTRIO paboTaTh B  KOJUIGKTUBE, TOJIEPAHTHO BOCIPUHUMATH
COIMAIbHBIC, ITHUYECKUE, KOH(PECCHOHANbHBIE U KynbTypHBIC paznuuus (OK-6); crmocoOHOCTRIO K
camoopranu3zanum u camooopaszosanuto (OK-7);

-oowenpogeccuonanvuvix (OIIK): ciOCOOHOCTHIO MPUMEHSATH METOABl MaTEMaTHYECKOTO
aHaJIM3a, MOJCIUPOBAHMS, ONITUMU3ALIMU U CTATUCTUKY JUIS pELIeHHs 3aja4, BOSHUKAIOIIUX B XOJ1€
npodeccuonanibHord  nmesarenbHOcTH  (OIIK-2);  crmocoOHOCThIO K =~ TCOPETHYECKUM |
OKCIIEPUMEHTAIBHBIM UCCIICIOBAaHUSAM B M30paHHON 00IacTH TEXHUYECKOH (DU3MKH, TOTOBHOCTHIO
YUUTHIBATh COBPEMEHHBIC TCHICHIIUU Pa3BUTHUS TEXHUYECKON (PH3UKU B CBOCH MPO(heCCHOHATBHOM
nestenbHocTH  (OIIK-3); crmocoOHOCTBIO pemaTh CTaHJapTHBIC 3aladu  NpodeccHoHambHON
JIEATETLHOCTH Ha OCHOBE WH(MOPMAIIMOHHOW M OMOIMOTrpaduuecKoil KyJIbTyphl ¢ NMPUMECHEHHEM
WH(OPMAIIMOHHO-KOMMYHHUKAIIMOHHBIX ~TEXHOJIOTUA W C YYeTOM OCHOBHBIX TpeOOBaHMIA

uHpopmannonHoit 6e3onacuoctu (OI1K-4); cioco6HOCTBIO paboTaTh ¢ pacnpeaeIeHHbBIMUA 0a3aMu
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JAaHHBIX, paboTaTh ¢ HH(OpMaLKel B rI00aIbHBIX KOMIIBIOTEPHBIX CETAX, IPUMEHSSI COBPEMEHHBIE
oOpa3oBarenbHbie u wHQOpMarmonHblie TexHomoruu (OIIK-6); cnmocoOHOCTBIO CaMOCTOSATEIHHO
OCBAMBATh COBPEMEHHYIO (DH3UYECKYI0, AHATMTHYECKYI0 M TEXHOJOTHYECKYIO ammapaTrypy
pa3nIuuHOTO Ha3HauYeHUs U padotath Ha Hel (OITK-8);

- npogeccuonanvruvix  (IIK): cnocoOHOCTBIO TNPUMEHITh 3I(G(EKTUBHBIE METOMIBI
UCCIIeIOBaHMST  (PU3UKO-TEXHUYECKHMX OOBEKTOB, TMPOIECCOB M  MATEPUAIOB, TMPOBOJUTH
CTaHJapTHBIE U CEPTU(UKANMOHHBIC WCIBITAHUS TEXHOJIOTHYECKHUX IPOLIECCOB W M3ACTUN ¢
WCIIOJIb30BAHUEM COBPEMEHHBIX AaHAIUTUYECKHX cpeAcTB TexHudeckor ¢usuku (I1K-4);
TOTOBHOCTHIO M3y4YaTh HAy4YHO-TEXHUYECKYI0 MH(OpPMAIIHIO, OTEUECTBEHHBIN U 3apyOeKHBII OMBIT
o Temaruke npodeccronanbHoil nestenbHocTH (I1K-5); rOTOBHOCTHIO COCTABUTH IIJIAH 33JaHHOTO
PYKOBOJUTEIIEM HAyYHOTO MCCIENOBAaHUs, pa3padoTaTh aJIeKBaTHYIO MOJENb U3y9aeMOro 00ObhEeKTa
u onpenenuTh obnacte ee mpuMmeHUMOCTH (IIK-6); crmocoOHOCTHIO HMCTOIB30BaTh TEXHUUYECKHE
CpeICTBa JJisi OINpEAESICHUS] OCHOBHBIX IapaMeTpOB TEXHOJIOIMYECKOTO Ipolecca, H3Y4YeHHUS
CBOMCTB (DM3HKO-TEXHHUYECKUX 0O0BekTOoB, wuznenuii u wmarepuanoB (I1K-9); roToBHOCTBIO
000CHOBBIBATh NMPUHATHE TEXHUYECKUX PEIICHUN TpU Pa3pabOTKe TEXHOJOTUYECKUX MPOIECCOB U
W3JIENIUA C y4eTOM SKOHOMHYECKHX W 3kosorumdeckux TpedoBanuii (I1K-12); cmocoOHOCTEIO
pa3pabarbiBaTh GYHKIIMOHATIBHBIE U CTPYKTYPHBIE CXEMBI 3JIEMEHTOB M Y3JIOB IKCIIEPUMEHTATbHBIX
Y TIPOMBIIIUICHHBIX YCTAHOBOK, MPOEKTHI M3ACIUN C Y4ETOM TEXHOJIOTHYECKHUX, IKOHOMUYECKUX U

screTnueckux napametpos (I1K-14).

B pe3ynbrare u3yueHus: AUCUUILIAHBI CTYIEHT TOJIKEH

3HATh:

- KJ1acCU()UKALUIO KPAeBbIX YCIOBUH; (PU3UUECKUIN CMBICI YUCEI TO00MS;

- pelieHre OJHOMEPHBIX KpaeBbIX 3a7lad CO CTAlMOHAPHOM TEIIONPOBOJIHOCTHIO
MPUMEHUTEIBHO K MIOCKOU, IIUIMHAPUYECKON U IIAPOBOM CTEHOK;

- pelmars 3aJadyd CoO HECTAllMOHAPHOM TEIJIONPOBOJHOCTBIO B CIIydae OXJIaKIEHUS
HEOTrpaHUUYEHHOMW IJIaCTHUHBI;

- pelieHre 3a/1a4k TeIIonepeHoca Mpu JaMUHAPHOM JIBUYKEHUU KHUJIKOCTH B KPYTJIBIX
TpyOax ¢ y4eToM AMCCUTIALINN;

- ypaBHEHHsI TYpOYJIEHTHOTO IBWKEHHS U TEIJIONEPEHOCA HECKMMAEMON KHUIKOCTH;

- pelieHre 3aayd Ha OOTEKaHHE IUIACTHHBI: MAaJOTEIUIONPOBOJHON KUAKOCTH,
NpUOIMKEHUH TOTPAaHUYHOTO CJIOS M BBICOKOTEIUIONPOBOIHONW JKMIKOCTH B MPHUOIMKEHUU
Bbyccunecka;

- pelleHne 3ajayd TEIUIONEepeHoca IMPU ECTECTBEHHOM TEMIEpaTypHOM KOHBEKLINU

JUIS: XOJIOJHOM BEPTUKAIbHON IJIACTUHBI U 3aTBEPCBAHUS PacIulaBa B 3aMKHYTOM 00beMa;



- pelleHne 3aAad 3aTBEPAEBAHUSA IIOJYNPOCTPAHCTBA, 3aIllOJIHEHHOTO IIEPETPETHIM
pacmiaBoM TMpH TOCTOSHHOM Temmeparype rpaHunbl (o0oOmeHHas 3amaua Credana) wu
TEIUIONIEPEHOC NMPH 00TEKaHUH MMOJTyOSCKOHEYHOH IIIACTUHBI METAJUIMYECKUM PACIlIaBOM;

YMETb:

- 3ajaBaTh M OOBSACHATH pa3jIM4YHble TUIBl TIPAHUYHBIX YCIOBMH; BBIBOAUTH
6e3pazmepuble ypaBHeHHs: HaBbe-CTOKca, TerionepeHoca 1 MacCONnepeHoca;

- paccMaTpuBaTh OOOOIICHHBIM METOA pEUICHHs OIHOMEPHBIX KpaeBBIX 3ajad
CTAallMOHAPHOM TETUIONPOBOJHOCTH TNMPUMEHUTENIBHO K IUIOCKOH, IUJIWHIPUYECKOW M IIapOBOM
CTCHOK;

- npuMeHATb  Meron  @Pyppe 1npU  pelIeHHMH 33aJad € HECTAllMOHApHOH
TEIIONPOBOAHOCTBIO

- paccMaTpuBaTh MPOLECCHI TEINIOMACCONIEPEHOCa NPU JAMUHAPHOM U TypOYJIEHTHOM
TEUEHUSIX KHUJKOCTH B TpyOax;

- pemaTb MaTeMaTU4YeCKyl0 MOJelb TypOyJEeHTHOTO IBMKEHUS M TeIulonepeHoca
HEC)KUMAEMOM JKUAKOCTH B KPYIJIBIX TpyOax B cllydyae Majo - M BBICOKOTEIJIONPOBOIHOCTHIO
KUAKOCTH;

- paccMaTpuBaTh TEILIONEPEHOC IPU ECTECTBCHHOM TEMIIEpaTypHOUW KOHBEKLIIMH B
npUOJIMKEHUH TIOTPAaHUYHOTO CIIOS;

- pemars 3a7a4dy TEIUIoNepeHoca Mpu eCTECTBEHHOW TeMIIEpaTypHOH KOHBEKLIUU JIJIS:
XOJIOJHOM BepTHKaIbHOU IIacTHHBI (Meton KapmaHa) m 3aTBepAeBaHUs pacIulaBa B 3aMKHYTOM
o0BeMa;

- BBIIIOJHATh MAaTEMaTHUYECKYH0 IIOCTAHOBKY 3aJaud TEIUIOMaccollepeHoca IpH
OTBEP)KICHUU: OMHAPHOTO PACIUIaBa U CIMTKA B CIydae TEPMOKOHIICHTPALMOHHON M CMEIIaHHOU
KOHBEKIIWH;

- paccMaTpuBaTh KJIAacC SIBIEHUM TEMJIONEpeHoca B OO0JIACTSX C MOABMKHBIMU
IpaHUIlaM{, Ha KOTOPBIX MPOHMCXOIUT IMPEBpAIlICHUE pacIulaBa B TBEPIOE TeNO (MIU HAoOOpOT,
TBEPJOro Teja B pacIuiaB) pemarh 3ajady o0 YCTOHUMBOCTU CJIOS >KHUIKOCTH, IMOJOTPEBaeMOM
CHU3Y;

- 3aMBIKaTh CUCTEMY YPaBHEHUH IIEPEHOCA;

- (bopMyIHMpOBaThH JHUHEHHBIC, HETMHEHHBIC U CIICIHAIbHbIC TPAHUYHBIC YCIIOBHS JUIS
IIPAKTUYECKUX 3ajad.

5. Conepxxanue TMCUUNIMHBI U GOPMBbI OPraHU3aNNM Y4eOHOr 0 mpoiecca

IopsakoBbIE HOMEpP H Kparkoe cogep:kanue TeMbl

TeMa




Cooeporcamenvhutii Mmooy 1

Teopnﬂ TEIJIOMaCCOIIEpEeHoOCca, OCHOBHBIC

NOHATHUSA U onpeneneHusi. TenionepeHoc Npu JABHUKEHUH

JKHUAKOCTEH
Tema 1. Beenenue. 3HaueHWe, TMpPUMEHEHHe, Lelb. TemioBoe U
[Ipenmer Kypca "Teopus | nuddysznoe nomodbue. Kpurepun mnonobus. Ilogobue mpu
TermioMacconeperoca” €CTECTBEHHOU KOHBEKIIUH.

Tema 2. Knaccuduxarus

KPaeBbIX YCIOBUM.

Knaccudukanuss kpaeBblx  ycioBuid. JIuHEHHbBIE
IrpaHUYHbIC YCIOBUA. HesnHeElWHbIE TpaHUYHBIE YCIIOBHS.

Cneunaﬂmee TpPaHUYHBIC YCIIOBUA.

Tema 3. CtaunoHapHasi 1

CranuonapHas 51 HecTaluoHapHas

HEeCTallMOHApHAasl TEIIONPOBOAHOCTh. CTallMOHapHas TEIUIONPOBOIHOCTH TEI

TEILIONPOBOJHOCTb. npocreiierr  ¢popmel.  Meron  ®Dypwe.  OxnaxiaeHue
HEOTPAaHUYEHHON IJIACTHUHBI.

Tema 4. TennonepeHoc TenmonepeHoc  nmpu  JIAMUHAPHOM  JIBUKEHUH

npu JJAaMUHapHOM JABMOKCHUN

KHUJIKOCTH B KPYTJIBIX TPyOax.

KHUJIKOCTH B KpYIWBIX TpyOax. Maremaruyeckass MOJENIb

nporiecca.  TeronepeHoc  BCICACTBHE  JUCCUIAIUH

MEXaHUYeCKOM OHCPIUM IMOTOKa

Tema 5. TennonepeHoc
IpU TIOCTOSIHHOW TEMIIEparype

MOBEPXHOCTHU TPYOHI.

TemtonepeHoc npu NEPHOAUYECKOM HU3MEPEHHH
TEMIIepaTypbl MOBEPXHOCTU TpyOBl. TeruiomepeHoc ImpH

IIOCTOSIHHOU TeMIieparype IIOBEPXHOCTHU TpYOBI.

Temnomnepenoc npu NEPUOTNIECKOM U3MEPEHUHN

TEMIEPATypPbl IOBEPXHOCTH TPYOBI.

Tema 6. TemnonepeHoc
npu  TypOYJIEHTHOM JBH)KEHUH

KUJKOCTU B KPYIJIBIX TpyOax.

Temnonepenoc mnpu  TypOYJIEHTHOM  JIBUXKECHUU
KHUJIKOCTH B KpYIWBIX TpyOax. Maremaruyeckass MOJENb
TypOyYJIEHTHOTO JBMKEHHMsSI M TEIUIONEepeHoca B KpPYIJbIX

TpyOax B HECX)KUMAEMOM KUIKOCTH. PereHne u o0Cyx1eHne

chopMyIUpPOBaHHON 3a7a4u TypOyJIEHTHOTO
TEIUIONEpEHoca.
Tema 7. TennonepeHoc Tennmonepenoc npu TEUCHUU

npu TCEYCHUU BBICOKO- Majo-,

TCILIOIIPOBOIHBIX )I(HI[KOCTGﬁ

BBICOKOTETUIONPOBOIHBIX KUJKOCTEH. TemionepeHoc mnpu

TCUCHHUHU MaJOTCIIJIOITPOBOAHBIX )KHI[KOCTGﬁ.

ITpeobpazoBanue CpeTeHCKOTO.

Cooeprcamenvusviit MoOyns 2




TemioBasg KOHBEKIINA U €€ BUIbI

Tema 8. Temnonepenoc
npu - €CTECTBEHHOMU
TEMIEPATypHON KOHBEKIIMH, -B
YCIIOBHSX

TEPMOKOHLEHTPALlUOHHOU u

CMEIIaHHOW KOHBEKITNHU

TernonepeHoC MpU €CTECTBEHHOM TeMIEPaTypHOU

KOHBEeKIIMU. [IpubamxeHue TMOrpaHWYHOTO CIIOS  TpH
TEIJIOBOM KOHBEKIINU.
Teruonepenoc B YCIIOBHSIX

TEPMOKOHUEHTPALIMOHHON U CMEIIAHHOW KOHBEKLIHUH.

Tema 9. TerutoBas

KOHBEKIIUS oT XOJIOJHOM

BEPTUKAJILHOU IIJIACTUHBI.

TenmoBass KOHBEKIUSI OT XOJOJHOW BEPTHUKAIBHOU

nmactuHbel. Meron Kapmana.

Tema 10. TennoBas
KOHBCKIIU S HpI/I SaTBep,Z[eBaHI/II/I

pacriaBa B 3aMKHYTOM O0ObeMe.

TernyoBast KOHBEKIUS MPHU 3aTBEpJCBAHUU pacIljiaBa
B 3aMKHYTOM oOBeMe. Marematudeckas Mojienb. KoHneuHo-
pa3HoOCTHAas Ananuz

armpoKCuMalius. PE3YyJIbTAaTOB

BBIYUCIIUTCIIBHOTO SKCIICPUMCHTA




TemaTnyeckui miaaH

Conep:kareJbHbIil MOaYJIb 1

Ounas popma Ha 0ase o00wero
npogeccHOHATBHOTO npogeccHOHATBHOTO
HasBauust cpeaHero o0pa3oBaHus
o0pa3oBaHusi o0pa3oBaHusi
COJlepPIKATEJbHBIX MOAYJIel
B T.4. B T.4. B T.4. B T.4.
H TeM
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KoanuecTBO 4acoB

3aounas popma

Ha 0a3e cpeaHero

Ha 0a3e BBICLIET0

Tema 1. Bsenehue.

[Ipeamer kypca "Teopus
TemioMacconeperoca"

Tema 2.
Knaccudukanus KpaeBBIX
YCJIOBUH.

Tema 3.
CranuonapHas Hu

HECTallMOHAapHAasA




TeTTONpOBOTHOCTS. [N O T T O O
Conep:kareJibHbIIA MOIYJIb 2
KoangecTBo 4acoB
3aounas popma
Ha 0a3e cpeaHero Ha 0a3e BBICLIETO
Ounas ¢popma Ha ©Oa3ze oOuero
npo¢eccHOHATBHOTO npogeccHOHATBHOTO
HasBanust cpeaHero o0pa3oBaHus
o0pa3oBaHus o0pa3oBaHusi
CoJlep KATeJbHBIX MOAYJIel
B T.4. B T.4. B T.4. B T.4.
H TEM
) o = b b = o} b = (2} w
s|lH «= > s o H o
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s s s o q o = S
o Q E 2 q i E A 0 g 7 4 o Fc o
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Tema 4.
Teruonepenoc pu
JTaMUHApHOM IBIKECHUA

KHUJKOCTU B KPYTJIBIX TpyOax.

Tema 5.
Terunonepenoc npu
MOCTOSTHHOM TeMneparype

MMOBEPXHOCTU TPYOHI.

10



Tema 6.
Temnonepenoc npu
TypOyJIEeHTHOM JBUKEHUU

KHUJIKOCTH B KPYTJIBIX TPyOax.

11

Tema 7.
TennonepeHoc Ipu TEYCHUHU
BBICOKO- MaJlo-,

TETUTONPOBOIHBIX KUIKOCTEH

Hmozo no  I-my

cooeprcamenbHOMy MOOYI0

11




12

Conep:xarejbHbIH MOAYJIb 3

KoanuecTBo 4acoB

3aounas ¢popma

Ha 0a3e cpeaHero Ha 0a3e BBICLIETO
Ounas popma Ha 0a3ze oOmero
npodeccuoHaILHOr0 npogdeccuoHaJIbLHOr0
HazBauusi cpeaHero o0pa3oBaHusA
o0pa3oBaHus o0pa3oBaHusi
coJlepsKATEeJbHBIX MOAYJIel
B T. 4. BT. 4 BT. 4. BT. 4.
U TeEM
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Tema 8.
Tennonepenoc pu -
€CTECTBCHHOI

TeMITIEpaTypHOH KOHBEKIIUH, -
B YCIIOBHSIX
TEPMOKOHIIEHTPAIMOHHON U

CMEIIaHHON KOHBEKIIUU

Tema 9. Temnosas

KOHBEKIIMS OT  XOJOJHOH

12



BepTHKaHBHOﬁIIHaCTHHBL

13

Tema 10. TemnoBas
KOHBCKI U HpI/I
3aTBEpACBAaHMM paciuiaBa B

3aMKHYTOM O0BeEME.

Hmozo no  2-my

cooeprcamenbHOMy MOOYI0

13




6. Tembl ceMMHAPCKUX 3aHATHI

CeMuHapcKue 3aHATUS HE IPEAYCMOTPEHBI

7. TeMbI IPAKTHYECKHUX 3aHATHH.

[IpakTuueckue 3aHATHS HE TPEyCMOTPEHbI

8. Tembl J1a0OPATOPHBIX 3aAHATHI.

1. Omnpenenenue TeIIOPU3NIESCKUX MTAPaMETPOB MaTEPHAIIOB

2. HCCJ’ICI{OB&HI/IC I10JIsA CKOPOCTH IMPH IMMOCTOAHHOM JIAMUHAPHOM ABWXCHHUHU KUAKOCTHU

3. TpyOe metomom DI'JIA.

4. Uccnenosanue nosst reMnepaTryp B MOTOKe KUAKOCTH meToaom DI JIA.

5. Onpenenenue TeMIIepaTypbl TUJTaBJICHUS, KPUCTAITU3ALIHI u
MEePEIKPUCTAIN3AMMOHHOTO MEPEOXIIAXKICHUS BEIIECTB METOAOM OAITMCTHYECKOTO aHATN3A.

6. UccnenoBanue npouecca

7. TEIJIONEPEHOCca MPH E€CTECTBEHHOM TeMMEepaTypHOM KOHBEKIHMH M OT XOJOJHOU
BEPTUKAIBHOM TJIaCTUHBI

8. UccnepoBanue mpoliiecca TEIIONEPEHOCA B YCIOBUSX TEPMOKOHIICHTPALIMOHHON M
CMEIIaHHOH KOHBEKLIMU U MIPH 3aTBEPJICBAaHUM PACIUIaBa B 3aMKHYTOM 00BbeMe

9. Omnpenenenue TMoJds CKOPOCTH U JaBleHUs TMpH  (UIbTpallMu paciiiaBa C
IIPUMEHEHHEM MOHOTOHHOM Pa3HOCTHOI CXeMbl W MOJIs TeMIlepaTyp W KUHETUKU 3aTBEp/IeBaHUs

6I/IHapHOFO paciiaBa ¢ UCMIOJIB30BAHUCM MCTOAA CCTOK.

9. CamocrosiTesibHas padoTa.

CamocrosarenbHass pabora cTyneHTOoB 10 Kypey «Teopus TemomaccomnepeHoca
peyCMaTpUBACT:

— CHCTEMAaTHU4eCKOe MMOCEIICHHUE JIEKIIMOHHBIX 3aHATHIA, BEIEHUE KOHCTIEKTA JIEKIIHA;

— [TIOBCEIHEBHOE H3YUYCHHE JICKIIMOHHOTO MaTepuala W COJICPXKAaHUS TEXHUYECKON
JUTEPATYPhl, PEKOMEHTyEeMBbIE 3TOH MPOrpaMMOi U paboYNM yIeOHBIM IUTaHOM;

— T0OPOCOBECTHYIO OJATOTOBKY K JIAOOPATOPHBIM 3aHATHSM;

— CBOEBPEMEHHOE M Ka4yeCTBEHHOE 0(pOpMIICHHE OTYETOB I10 JTAOOPATOPHBIM paboTaM.

Tembl 17151 JOTIOTHUTEHHOM CaMOCTOSTEIHHOW paOOTHI:
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1. Temnmonepenoc B pa3nuuHbiXx MeTaiax. [Ipubnrmkenue nuaearbHONU KUIAKOCTH.
2. TemonepeHoc B pacmiiaBe MpH HAOJIHEHUN MTUTATEIbHBIX (POPM U U3JTOKHHUII.
3. TennomepeHoc TpuU  TPOJOJBLHOM OOTEKAaHWUM  IMOTYyOECKOHEUHOM  IIACTHHBI

METaJUIMYECKUMU PaCIl/IaBaMH.

4. PazHocTHas anmpokcumanus MaTeMaTUYECKOM MOJENIH TEIUIOBOW KOHBEKIMU B
3aMKHYTOM OOBEME.

5. Pemenue ypaBHenus Ilyaccona nmns ¢yHKOMM TOKa MW aHAIW3 pe3yibTaTa
YUCJIEHHOTO MOJIETUPOBAHUS TEIIOBOM KOHBEKIIUU.

6. Maremaruueckasi MOJENIb TEIUIOBOM KOHBEKIIMU MPU 3aTBEPJICBAHMM paciiaBa B
3aMKHYTOM OOBEME.

7. O0600meHHas MareMaTudeckas MoJielb IPOLECCOB MepeHoca MpU 3aTBepIeBaHUU

OMHApHBIX pacIUIaB

10.AnauBuayaibHbIe 3a1aHUS.

NHnuBuayanpHbIC 3a1aHUS HE TIPETYCMOTPEHBI



11. KoHTpoJIbHBIE BONPOCHI K IPOMEKYTOYHOM aTTecTalluu

1. JIunelHbple TpaHUYHBIE yCII0BUS 1-r0, 2-10 U 3-r0 poaa.

2. OxapakTepu3oBaTh JUHEWHBbIE TPaHUYHBIE YCIOBHUS 4-r0 U 5-TO pojia U HEIMHEWHbIC
TPAaHUYHbBIC YCIOBUA.

3. CneunanbHble TPAaHUYHBIE YCIIOBUS.

4. ccnenoBath NpolecC CTAlMOHAPHON TETUIONPOBOJHOCTH B MJIOCKOM CTEHKE.

5. MccnenoBaTh CTalMOHAPHYIO TEIUIONPOBOJHOCTD HIMJIMHAPUYECKON CTEHKH.

6. UccienoBarh CTallMOHAPHYIO TEMJIONPOBOJHOCTD NIAPOBOM CTEHKH.

7. TemnonpoBOAHOCTb MOJIyOTPAHUYEHHOTO OAHOPOJHON IIIIACTHUHBI.

8. HectanmonapHasi TenmionpoBOIHOCTh. OXJIaKI€HUE HEOPTAHNYECKOU IJIACTUHBI.

9. TenornepeHoc NMpu JIaMHHAPHOM JABHKEHUHU B TpyOax ¢ ydeToM auccunanuu. Mcxomnas
dopma 3anucu cucteMbl ypaBHeHHH. dusznueckuil cmbicn kputepus (TeruioBoit), [lpanarns u
OKKepTa.

10. YcranoButh (pusndeckuii cMpica kputepueB Hyccensra, buo m Kupnuuaiiona.

11. TemmomepeHOC TPH TOCTOSIHHOW TeMIeparype MOBEPXHOCTH TPYyObl (JIAMHUHAPHBIN
pexuM TeueHust). [loctaHoBKa U METO/IMKA PELICHUS 3a4au.

12. Pemienue TerioBoi 4acTu 3aa4u Mpu TYpOYJICHTHOM JIBUKCHHUH YKUJIKOCTH B KPYTJIBIX
TpyOax.

13. TlocTaHoBKa 3amauu TEIJIOOOMEHA MPH JJAMUHAPHOM JBHKEHUU >KHIKOCTH B TpyOax.
Omnpenenenue moJisg TeMIEPaTyphl BCIEACTBUE JUCCUIIALIMM MEXaHUUECKON S3HEPTHH ITOTOKA.

14. HavanbHas TepMH4YecKas ydacTOK. BiusHHE KOH(QUTYpaluu TOMEPEYHOTO CEUYCHHUS
TpyOBI Ha TETJIOOOMEH MPH JIAMUHAPHOM TEUEHUU KUJIKOCTH.

15. Y4acTok cTaOMIM3MPOBAHHOTO TEIJIOOOMEHA MPH JJAMUHAPHOM TEUECHUU YKUIKOCTH B
TpyoOe.

16. TerutonepeHOC NMpH MEPUOANYECKOM H3MEHEHUHU TEMIIEPATyphl TOBEPXHOCTH TPYOBHI.

17. Iloka3ath BAMSHUE BETUYMHBI [IEPHO/A HA TEIIONEPEHOC B TpyOe MpHU MEePUOIUIECKOM
W3MEHEHUH TEMIIEPaTypbl MOBEPXHOCTH.

18. TemmomepeHoc mpu TypOYJIEHTHOM MABM)KEHUU KHUAKOCTH B TpyOax. YpaBHEHHS
TypOYJIEHTHOTO JBIDKEHHMS M TEIUIONEpeHOca HeC)KHMaeMon KUAKOCTH. I[lodHblil TeH30p
HaIpsKEHUN U BEKTOP TNIOTHOCTH MOTOKA TETLIa.

19. IlonyuyuTh 3aBUCHMOCTh MOTOKa TEIJIOBOTO cJosi oOT uyuchaa [lpanarnsa npu
TypOyJICHTHOM T€UEHUU B TPYOe.

20. MaremaTnueckass MoJelb TYypOYJICHTHOTO IBMKEHHUS W TEIIONEPEHOCAa B KPYIJIBIX

TpyOax.
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21. OxapakrepuzoBath ponb (QyHKiuu Ilonpraysena mpu Teruionepenade OT IOTOKa K
miactuae (Pr>>1).

22. TennomnepeHoc MpHU TYpOYJICHTHOM JBWKEHHUH BBICOKOTEIJIONPOBOMHBIX JKHUJIKOCTEH.
Kpurepuniit Kupninuesa.

23. TerutonepeHOC NMPH 00TEKaHUU IJIACTUHBI MAJIOTEIUIONPOBOIHBIX KHUIKOCTSIMU.

24. TennonepeHoc MpH 0OTEKaHUH IJIACTHHBI BBICOKOTETIONPOBOIUMBIMHU KUKOCTSIMH.

25. JloxazaTh MHBApMAHTHOCTb YypPaBHEHMsI TEIUIONEpEHOCa TIPH  KOH(POPMHOM
npeoOpa3oBanuu (mpeodpasoBanue CpeTeHCKOr0).

26. CpaBHUTENBHBINA aHATHM3 TEIUIONEPEHOCA MPHU MPOJOILHOM OOTEKAHUHU TUIACTHHBI MaJlo
U BBICOKOTETIIONPOBOIUMBIMH KUIKOCTSIMH.

27. TennonepeHoc B pa3IuvHbIX MeTauiax. [[pubmmkeHne naearbHON KUIKOCTH.

28. TerutonepeHOC B paciijiaBe MPH HAOJHEHUHU MMUTATENbHBIX (POPM U M3TTOKHHUII.

29. TemnomepeHOC TMpU MPOJOILHOM OOTEKAHWHM TOTYOSCKOHEYHOW  IUIACTHUHBI
METAJITMYECKUMHU PacilylaBaMHU.

30. Pa3HoCTHasg anmpokCHUMalus MAaTeMaTUYEeCKOM MOJIEM TEMJIOBOM KOHBEKIMUA B
3aMKHYTOM 00beMe.

31. Pemenne ypaBuenus Ilyaccona ans QyHKIMM TOKa W aHAJIU3 pe3yJbTaTa YHCICHHOTO
MOJIETUPOBAHUS TETNIOBOW KOHBEKIIHH.

32. MaremaTuueckass MOJE€Ib TEIUIOBOM KOHBEKIMHM IPU 3aTBEpPJCBAaHUU paciljiaBa B
3aMKHYTOM 00beMe.

33. OO6oOuieHHass MaremaThyeckas MOJeNb IPOLIECCOB IEepeHoca NpU 3aTBEpPACBAHUU
OWMHAPHBIX PaCILIaB

12. O0pa3zen 3K3aMeHAMOHHOT0 OMJIeTa

=

Yot

I'OY BIIO «/loHenknii HalMOHAIBHBIM YHUBEPCUTET»

3K3AMEHAIIMOHHBINA BIWIET Ne 3

IO JTUCIHMUITIIMHE: Teopml TCIIJIOMACCOICPCHOCA

Conepsxanue Ounera

1. JIunelnHple TpaHUYHBIE yCIIOBUS 1-r0, 2-10 U 3-r0 poaa.



2. HecranuonapHas

HCOpFaHquCKOﬁ IIJIaCTHUHBI.

CocraBui:

« »

10

TCILIOIIPOBOAHOCTD.

/

200 T

13. O0pa3zen TeCTOBOIO 3aAaHMs (NpU HATUYUU)

Oxnaxaeaune

/ YTBepxknaro:

3aB.xadenpoii: /

14. Kputepuu oueHUBaHUS (pa3padamulgaromces u ymeepicoaromes kageopotl)

Ounenxa Ounenxka 1o
no 100-6a/LbHOI Ilo |rocymapcrBeHHOi — mIKae
IIKATe, KOTOpas | IKaje (3K3ameH, Onpenenenue
JeiicTByer B| ECTS mdepeHIMPOBAHHBII
JonHY 3ayYeT. 324€T)
«OrmaH» (5) ODIMYHO — ODIMYHOS BBIIOJHEHUE C
90-100 A
(3a4TeHO) HE3HAYMTEITFHBIM KOITTYECTBOM HETOYHOCTEH
XOpOII0 — B LEIOM  TPABWILHO
«Xoporio» (4)
80-89 B BbIIOJHEHHA ~ paboTa C  HE3HAYUTEIBHBIM
(3a4TeHO)
KOJTAYECTBOM OIIHOOK (110 10%0)
XOpOII0 — B LEJIOM  TPABWILHO
75-79 C BBINIOVIHEHHAT ~ paboTa C  HE3HAUUTEIIHHBIM
KOJTAYECTBOM OIIHOOK (110 15%0)
«Y IOBNETBOPUTEIIEH
YIORTIETBOPUTEIIGHO — HEIDIOX0, HO CO
70-74 D o3
3HAUUTESTHHBIM KOJTMYECTBOM HEJIOCTATKOB
(3auTeHO)
JTIOCTATOYHO — BBITIONIHEHUE Y/IORIIETBOPSIET
60-69 E
MUHHAMATTBHBIE KPUTEPUN
«HeynornerBopuren
BHO» C  BO3MOYKHOCTHIO HEYJIORTT UTEITHHO — HATIO TIO)
3559 FX HIORIEROD peboras
TIOBTOPHOM aTTecTaIin Ha/I TeM, KaK IOJTy4UTh HONIOKUTEIBHYEO OLICHKY
(2) (He 3auTeHO)
2 C BOBMOXXHOCTHIO TIOBTOPHOM CIa4d TIPU
0-34 F | (HEeynoBIETBOPUTEIBHO) YCTIOBUM OOSBATEIBHOTO HAa00pa JOMONHUTENBHBIX

(He 3a4TeHO)

OawioB
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15. MarepuajbHO-TeXHHYECKOe o0ecredeHue y4eOHOro nmpouecca
15.1.1. Ilepedenp HArISATHBIX TOCOOMIA:
Teopernueckue U MPUKIATHBIE ACTIEKThI TEIIONEPEHOCA
TermomMaccornepeHoc
OCHOBBI MEXAHUKH CIUTOIIHBIX CPEJl

[Tpoueccrl nepeHoca UMITYNbCa, SHEPTUU U MACChl B CIIOLIHBIX Cpefax

16. O6opynoBanue

16.1. bonpmas aspoagnnamuueckas Tpyoa AT-5

16.2. Manas asponrHaMudeckasi Tpyoa 3aMKHYTOTO THIIA C OTKPBITOM paboueil 4acThio

16.3. AspoauHaMMuYecKMid CTeHJ Ul TPajgyUpOBKH ITHEBMATUYECKUX H3MEPUTEIIEH
CKOPOCTH M TEPMOAHEMOMETPOB P PA3JIMYHBIX TEMIIEPATYpaxX U IPaiyupOBKH TEpMOIIap

16.4. Topu3oHTaNIbHAS pAa30MKHYTas a3poAHAMUYecKas TpyOa

16.5. 3aMkHyTast a3poAMHAMUYECKast TPyOa ¢ YaCTOTHBIM PETYIISITOPOM

16.6. 3meputenu nasnenuss MMH-240, MKB-250

16.7. TepMoaHeMOMETpHI: a) C HarpeTOl HUTHIO; 0) C TEPMHUCTEPHBIM IpeoOpa3oBaBaTeeM
JUISL U3MEPEHUsI CpeHEeN CKOPOCTH, CpelHEW TeMIepaTypbl, MyJbCallid CKOPOCTH U MYJIbCAlHH
TEeMIEPATypPbl

16.8. IlHeBMaTHuecKHe HM3MEPUTENN CKOPOCTM M BEKTOPbl CKOPOCTH B IIJIOCKOM H
TpexMepHOM: HarmopHblie TpyOku [TuTto-IIpanaTis, UIMHAPHYECKUE U IIAPOBHIE 30HbI

16.9. VYcranoBka s u3MepeHUs KOI(P(GUIMEHTa TEMIEPaTypOIIPOBOTHOCTH TBEPIBIX
MaTepuasoB

16.10. YcranoBka JuIst ©3BMEPEHUH TeMIIepaTyp CTPYKTYpHO-(pa3z0BoOro nepexoaa

17. PekomenaoBaHHas JuTepaTypa

OcHoBHAaA:

1. Henonexkun, ®@. B. Termmomaccomnepenoc: yue6. nocodue / @. B. Henmonekun; Jlouerr.
Hail. yH-T. Kad. ¢u3uku HepaBHOBEC. MPOILIECCOB, METPOJIOTUH M 3KOJOTHUU. - 2-¢ U3, - JloHenk:
HouHY, 2007. - 174 c.

2. Henonexun, ®@. B. TeopeTndyeckne u NMpUKIATHBIE aCMEKThl TEIUIONEpeHoca: y4eo.
nmocoOue Jisi CTYACHTOB, MarucTpoB U actiupanToB By30B / @. B. Hemonekun, C. . I'muakyn, E. B.

Hosuxoga; Jloneuxuit Haul. yH-T; JloHenkuii Hail. TexH. YH-T. - loneuxk: JouHY, 2013. - 321 c.

JlonmoJTHHUTEAbHASN:
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1. Henonexknn, @. B. Maremarnuyeckoe MOJIEIUPOBAHUE THUAPOAUHAMUKH U
TeroMacconepeHoca B ciutkax. - Vbkesck: M3a-Bo Y amyprt. yH-Ta, 1995. - 236 c.

2. Juddy3rnonnsie mporecchl B CTAIMOHAPHBIX Ta30BbIX MOTOKax: [Yued. mocobwue] /
®. B. Henonekun, I'. C. Kamoxnsiii, A. A. Koanenko, B. UI. Cokoinos; BocrouHoykp. Ha1l. yH-T
uM. B. [lans. - JIyranck: M3a-Bo Bocrounoykp. Hau. yH-Ta uM. B. Jlans, 2004. - 159 c.

3. Juddy3rnonasie Tporecchl B CTAIMOHAPHBIX Ta30BBIX MOTOKax: [y4ued. mocobue] /
Henonekun ®., KoBanenko A., CokonoB B. u ap.; Boctounoykp. Han. yH-T uMm. B. [lans; Jlouer.
Hall. yH-T. - U31. 2-e. - Jlyranck: U3n-Bo BocTtounoykp. Hatl. yH-Ta um. B. Jlans, 2007. - 222 c.

4. 3arBepleBaHNE METAUTMYECKUX KOMITO3UIUI: TPOM3BOJICTBO M MOjienupoBanue / B.
A. Jleitbenson, @. B. Henonekun, B. M. Konaparenko u ap. - Jlonenk: FOro-Bocroxk, 2005. - 228
c.

5. Humnaia, A. X. TerutonpoBigHicTs: [HaBd. moci0. anst CTyd. TeXH. crel. By3iB] / A.
X. dumuiy, O. A. TpostHchkuit. — lonensk: Hopa-Ilpec, 2004. - 370 c.

6. Bbynep, I1. Tepmonunamuka BemiecTBa NMpu BbICOKUX aaBineHusx / [lerep bynep. -
CIIG.: Anyc, 2002. - 176 c.

7. @usnueckas xumust: B 2 kH.: Yue6. mis By3oB. Ku. 1: CrpoeHue BelecTBa;
Tepmomunamuka / K. C. Kpacuos, H. K. BopoGres, 1. H. Tonue u np. ; Ilox. pen. K. C.
Kpacnoga. - 3. u3za. - M.: Beicu. mik., 2001. - 512 c.

8. CuByxuH, J[. B. O6muii kypc pusuku: Yued. mocodbue mis Gus. creruanbHOCTEeH
By30B: [B 5 1.]: [I. B. CuByxun. T. 2: Tepmoaunamuka u MosieKyisipHas ¢usuka. - U3n. 4-e. - M.:
®duzmaraut: U3n-so MOTH, 2003. - 575 c.

9. TepmoanHaMuka U KHHETHKA TBepoda3HbIX peaknmii: yueo. mocodue / [Coct. B. U.
Mapuenko]; Jlonen. Han. yH-T. - Jlonenk: JlouHY, 2006. - 106 ¢

10. KBacuukos, E. U. Tepmonunamuka u craructudeckas ¢usuka [Tekcr]: [B 4 T.]:
yueb. mocodbue. T. 4 / E. . KBacuukos; MockoBckwuii roc. yu-T uMm. M. B. JlomoHocoBa. - MockBa:

URSS: KomKHura, 2005. - 349 c.

18. UndopmanuonHbie pecypchl

19. IlporpamMHoOe obecriedenne (IpU HATTUYUN)
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Pabouast mporpamMma paccMOTpeHa u mepeyTBepkAeHa Ha 3aceaHuu Kadeapbl Gu3nku
HEPaBHOBECHBIX MPOLIECCOB, MeTposioruu u 3xkosnorun um. M.JI. TToBxa ¢ usmenenusmu (6e3
n3mMeHenuit) Ha 2021 ro.

[TpoTokomn Ne OT « » 20 T.

3aBeayromuit kadeapoit

Pabouas mporpamma paccMOTpeHa M TEpeyTBepkIeHa Ha 3acenaHuu Kadeapsl (Gu3NKH
HEpPaBHOBECHBIX IporeccoB, Merposoruu u skonoruun um. W.JI. TloBxa ¢ wm3meHeHusimu (0e3
n3MeHeHuit) Ha 2022 ro.

IIpotokoi Ne OT « » 20 I.

3aBenyrouuii kadenpoit

Pabouas mporpamma paccMOTpeHa M IepeyTBep:KIeHa Ha 3acenaHuu Kadenpsl (u3uKH
HEpPaBHOBECHBIX MPOIIECCOB, MeTposioruu 1 dkojiorun uMm. M.JI. TloBxa (6e3 m3amenenwuii) Ha 2023
rOJ1.

IIpoToxoi Ne OT « » 20 I.

3aBenyrouuii kadeapoit

Pabouas mporpamma paccMOTpeHa M TEpeyTBep:KIeHa Ha 3acelaHuu Kadeapel (u3NKH
HEpPaBHOBECHBIX MPOIECCOB, MeTposioruu U skojorun uMm. M.JI. TloBxa (6e3 m3amenenwuii) Ha 2024
TOJ1.

IIporoxoi Ne OT « » 20 I.

3aBenyrouuii kadeapoit
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