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C.A. ®oMeHKO

ITporpamma y4eGHOM AUCIMILIHHEL JononHuTenbHble [NaBbl GU3MKO-XUMUYECKOH

THAPOAHHAMHKH
Ha3BaHHE OHCLHIJIHHBI

coctaBieHa ¢ yderoM ®exepanbHOro rocyaapCTBEHHOro 00pa30BaTeabHOTO CTaHAApTa
BbICILEero o6pazoBaHus HanpapleHHs moarotorkd 16.04.01 Texunudeckas Gu3nuka, yTBEpKICHHOIO
npuka3zoM MuuHcTepeTBa oOpazoBanus H Hayku Poccuiickoit @enepanun ot «21» noadpa 2014 r.,
No 1486;

Ha  OcHOBaHMH [ ocymapcTBeHHOro  00pa3oBaTeNBHOrO  CTAHOAPTA  BBICIIETO
npodeccuonansHoro obpazosanus [onenxoit Hapommo#t Pecnybmuxu (I'OC BIIO JIHP)
HanmpaBleHHs moArotoBkH 16.04.01 Texumueckas (u3MKa, YTBEPKIEHHOTO MPHKA30M
Munncrepersa o0pazopanus U Hayku JTHP ot «16» mas 2019 r. Ne640;

[Mopsanxa opranusaumu yueOHOro mpouecca B 00pa3oBaTEIbHBIX OPraHM3ALMAX BBLICIIEIO
npodeccronansHoro obpasosanus Jdonenxoit Hapoano#i PecnyOmiku, yTBEpKASGHHOrO NpHKa3oM
Musnucrepersa oOpasosanus u Hayku JIHP Ne 1171 ot «10» nostOps 2017 r.;

y4eOHOro miaHa U OCHOBHOM 0Opa3oBaTeNbHON IMPOrpaMMbl MArHCTPATYPBI, HAIPABICHHS
nonarotoku 16.04.01 Texuuueckas ¢usnka, paspaboramnex B ['OYV BIIO «Jlomenxuit
HAIMOHABHBINA YHHBEPCUTETY.

PazpaboTumnx:

ITpoteccop kadenps! pU3HKKH HEPaBHOBECHBIX IIPOLIECCOB,
METPOJIOTHH U 3xkonorud uM. M.JI1. IToBxa

7/
/(/ Henonexun D.B.

7

Ilporpamma y4eOHOM IMCLMIUIMHBI YTBepXKIEHA Ha 3aceJaHHH Kadenpsl (GH3HKH
HEPaBHOBECHAIX MPOIIECCOB, MeTpoIoruy | axonorud um. U.JI. [Tosxa

3aBemyroumii Kapenpoit - benoycos B.B.
ITporpamMa yueOHO# AMCHUIUMHEL ofo0peHa yueOHO-MeTOUecKoi KomMuccHen (uzuko-
TeXHHYeCKOro (hakyibrera \

[Tporoxoa Nel7 ot «02» anpenst 2020 .

[Tpotokon Ne 5 ot «15» anpena 2020 r.

[Tpencematens y4eGHO-METOAMHUECKOH

KOMHCCHH (DH3HKO-TEXHHYECKOTO (hakyIbTeTa _,;%
Korenxo B.H.




1. OBJIACTH IPUMEHEHUMSA 1 MECTO JUCHUIIJIMHBI B YYHEBHOM ITPOLIECCE

JucuumuinHa «JlonosHUTENbHbIE TIaBbl (PU3UKO-XUMHUECKONW TUAPOJMHAMUKHU » SIBISETCS
YacThIO0 Y4eOHOTO TUTaHa IO MOATOTOBKE CTYJIEHTOB-MAaruCTPOB MO CHENUANBHOCTH « TexHuueckas
buznkay.

OcHOBY JaHHOM JAWMCLUMIUIMHBI BKJIIOYAIOT 3HAHUS MO AMCLHUIIMHAM, KOTOpbIE OBLIN
IIOJIyYEHBbl CTYJCHTOM paHee B YHMBEPCHUTETE Takue Kak: «Bbicmias maremaruka», «Pusukay,
«Xumust», «Maremarudeckas usmukay, «IIporeccel nepeHoca B CIUIOMIHBIX cpefaxy, «UncneHHbie
METO/bI TEXHUYECKON (QUUKIY.

3HaHUSI U YMEHMs, IPUOOpPETEHHbIE NPU OCBOCHWU AAHHOM NHUCUUIUIMHBI, PEaln3yIOTCS
CTYACHTOM TpU H3YYEHUH MOCIEIYIOIMUX JIUCHUIUIMH Y4YeOHOro IUlaHa U MPOXOXKICHUU
roCyapCTBEHHOW UTOTOBOM aTTECTAIUU.

VY4eOHO-MeTOIMYEeCKHEe MaTepuanbl pa3padoTaHbl B COOTBETCTBUM C TpeOOBAHUAMHU
l'ocynapcTBeHHBIX 00pa30BaTENBHBIX CTAHAAPTOB BBICIIETO MPOPECCHOHATHLHOTO O0pa3oBaHHS U
OCHOBHBIX 00pa30BaTeNbHBIX MPOrPaMM IO HampaBieHUsM NoAroToBku 16.04.01 «Texunuueckas
buzuka».

2.CTPYKTYPA JUCHUIIJIMHBI

Xapakmepucmuxa y4eoHou OUCUUNIUHBL

HanpaneHnue noaroToBKu 16.04.01 Texnunueckas ¢usmnka
Marucrepckas nporpamMma
Ob6pa3zoBarenbHas IporpaMma aKaJieMUYecKas MarucTpaTrypa
Kpanmudukanms MarucTp
KoanuecTBo comepxaTeabHbIX MOTyJIEH 3(6)
JucnuminHa 6a3v0130171 / BApUaTUBHOU YaCTH JIHCLIIIMHA BapHATHBHOM YacTH
00pa3oBaTeNbHON MPOTPaMMBbI
®opmbl kouTpostst (MK, sk3ameH, 3a4eT) 3auer, MOAYJIbHBIA KOHTPOJIb
TMokasatem ouHas popMma 3aoyHas popma
o0y4deHus o0y4eHus
KonnuecTBo 3aueTHBIX equHUIL (KPEAUTOB) 4 4
T'oxg moaroToBku 2020 2020
Cemectp 2 2
KonnuecTBo yacos 144 144
- JIEKITMOHHBIX 14 2
- IPAKTUYECKUX, CEMUHAPCKUX 14 4
- TabOPaTOPHBIX
- CAaMOCTOSITEIILHOM paboThI 102 136
B T.4. UHAMBHYaJbHOE 3a/1aHUE

HenenpHOE KOJIMYECTBO YaCOB, 10

B T.4. Ay IUTOPHBIX 3 8

2. OIIMCAHUE NJUCIHHUIIIIMHEBI
Ileau u 3axaun

I/I3y‘H/ITL OCHOBBI HepaBHOBeCHOﬁ TCPMOAUMHAMHUKH, MCXAaHHU3Mbl MW KOJIHYCCTBCHHBLIC
3aKOHOMEPHOCTH IIPOIIECCOB TIEPEHOCA BEIIECTBA, HSHEPIHMM M HMITyJIbca 4epe3 MexpazHyro
T'paHUlly B I'CTCPOTCHHBIX CHCTCMAX, a TAKKC IPU XUMHUYCCKUX U (I)aSOBI:IX MMpEeBpaAlICHUAX Ha
rpanuile pazaena das.



http://www.xumuk.ru/encyklopedia/2/3249.html
http://www.xumuk.ru/encyklopedia/992.html

OCHOBHBIMH  O00BEKTAMU HCCIICOOBAHUSA  ABJISAIOTCA IMMOABUIKHBIC CPEAbI - JKUAKHC,
razoo0OpasHble,  TCEBIOXKIKCHHBIE M WX  (U3UKO-XUMHYECKHE  B3aUMOJCHCTBUS  C
OTPaHUYMBAIONINMH TBEPABIMH cTeHKaMu. [Iporieccsl nepeHoca, u3ydaemple (U3NKO-XUMHUECKON
THIPOIUHAMHUKOHN, MPOTEKAIOT B T'a30-KMIKOCTHBIX XUMHUYECKHX PEaKTOpax, peKTU(UKAIIMOHHBIX
KOJIOHHaX, abcopOepax, CKpyOOepax, OTCTOWHUKAX, KPHCTAILIM3ATOPAX, MIEKTPOIM3epax u Jp.,
IPU CXKUTaHUY TOIUIMBA M TETIOOOMEHE.

OcHOBHBIE 32/1a4H AUCHHUIIUHBI

- cdopmHpoBaTh 3HAHMA O TIpoleccax TEIUIOMACcCONepeHoca NpU JIAMHHAPHOM U
TypOyJICHTHOM T€UEHHUH B TPyOax;

- paccMOTpeTh 00TEKaHUs MJIACTUHBI MAJIO - M BHICOKO - TETIJIONPOBOIHON KHUIKOCTHIO;

- PacCMOTPETh €CTECTBEHHYIO KOHBEKIIHIO TP OOTEKaHUH TUIACTHHBI;

- PaccMOTpPETh TEPMOTPABUTAIMOHHYIO KOHBEKIMIO B KHJIKOM SApE 3aTBEPIEBAIOIIETO
CITUTKA;

- paccMOTpeTh ypaBHEHHUsl OajaHCa MAaKpOKOHTHHYAJIBHOTO COCTOSIHUS JBYX(a3HOI 30HBI
3aTBEP/ICBAIOIETO PACILIABA;

- pacCMOTpPETH CYIIECTBYIOIINE MAaTEMaTHUECKUE MOJIEIH MTPOLIECCOB TEIIONEPEHOCa;

- M3YYHTh OCHOBBI CYyOCTaHIIMOHAJIBHON TEOPHH /IS TOJNyYCHHs YpaBHEHHH IepeHoca
SHECPTrHU, MAaCChl, UMITYJIbCA JIA MHOTOKOMIIOHEHTHOM CpeAbl C YUCTOM XUMHUUCCKHUX peaKm/Iﬁ.

TpeOoBaHusl K pe3yJibTaTaM OCBOEHM S TUCUMUIIJIMHBI:

IIponiecc u3yuyeHus IUCLMILUIMHBI HamnpaBieH Ha (POPMUPOBAHHE 3JIEMEHTOB CIIEAYIOLIMX

xomnereHIMH B cooTBeTcTBUM ¢ I'OC BIIO mno BbllIeyka3aHHOMY HAalpaBiI€HUIO NOJATOTOBKU
(mpoduito):
-00uwexynomyphoix (OK): ciocoOOHOCTBIO K a0CTPaKTHOMY MBIIUICHUIO, aHanu3y, cuaresy (OK-2);
TOTOBHOCTBIO K aKTUBHOMY OOIICHUIO B HAYYHOM, TPOM3BOJICTBEHHON M COMATBHO-00IECTBEHHON
cdepax IesTeIbHOCTH, CHOCOOHOCTBIO CBOOOHO MOJIB30BAThCs TOCYJAPCTBEHHBIM U HHOCTPAHHBIM
sA3bIKaMU Kak cpeacTBoM jenoBoro odmienus (OK-3); cmocoOHOCThIO K OpraHu3alMi Hay4dHO-
UCCIIIOBATEIbCKUX M HAY4YHO-NPOU3BOJACTBEHHBIX padOT M  YNPaBJIEHUIO KOJJIEKTUBOM,
TOTOBHOCTBIO OLIEHUBATh KA4ECTBO pe3ynbTaToB JeATenbHOCTH (OK-4); roTOBHOCTBIO N€HICTBOBATH
B HECTAaHJAPTHBIX CUTYalUsIX, HECTH COLMAJIbHYIO U 3TUYECKYIO OTBETCTBEHHOCTb 3a IPHUHATHIC
pemenust (OK-5); crmocoOHOCTBIO CaMOCTOSATENBHO MPHOOPETATh M UCIOIB30BATh B MPAKTHIECKOM
JeSITeIbHOCTH HOBBIE 3HAHUS U YMEHUS, B TOM YHCJIE B HOBBIX 00JIACTSIX 3HAHHM, HEMIOCPEACTBEHHO
HE CBSI3aHHBIX cO cdepoit nesarenbHocTH (OK-6).

-oowenpogeccuonanvuvix (OIIK): crnocoOHOCTEIO K  MPOPECCHOHATBHOW  AIKCILTyaTaIluu
COBPEMEHHOT0 HAayYHOTO U TEXHOJIOTHYECKOTO0 00OpyIoBaHHS U MPHOOPOB (B COOTBETCTBHH C
neasMu nporpammbl Maructpatypsl) (OITK-1); cnocoGHOCTRIO TEMOHCTPUPOBATH U UCIIOIB30BAThH
yIayOJIeHHBIE TEOPETHUUECKHE W TPAKTUYECKUE 3HAHUS (PYHIAMEHTAIBHBIX U MPUKIAJHBIX HAYK
(OIIK-2);

CIIOCOOHOCTBIO OCYIIECTBISATh HAYYHBIA TIOUCK U Pa3pabOTKy HOBBIX MEPCHEKTUBHBIX MOIXO0B U
METOJIOB K peUICHHUIO MPOPECCHOHANBHBIX 3a/1a4, TOTOBHOCTH K MPO(PECCUOHAIBHOMY POCTY

( OIIK-5).

- npogpeccuonanvuvix (IIK): npuveHeHHIO (U3HYECKUX METOJOB TEOPETHYECKOTO U
IKCMIEPUMEHTATBHOTO HCCIEAOBAHUS, METOJIOB MaTEMAaTHYECKOTO aHAIM3a W MOJCIUPOBAHUS IS
CO37aHMS WHHOBALIMOHHBIX MPHUHIUIIOB, IOCTAHOBOK 3aJady IO pPAa3BUTHIO, BHEIPEHUIO U
KOMMeEpLHATU3ali HOBbIX HaykoeMKux TexHojorui (ITK-1);

KPUTHUECKOMY aHAJINU3Y COBPEMEHHBIX MPOOJeM TEXHHUYECKON (DU3MKH, MOCTABICHUIO 33/Jayd U
pa3paboTKu TpOrpaMMBbl HCCIIEIOBaHMS, BBHIOOPY aJCKBATHBIX CIIOCOOOB M METOJIOB PEIICHHUS
SKCIIEPUMEHTAJIbHBIX U TEOPETHUECKUX 3aJad, WHTEPIpEeTallH, MPEACTABICHUI0 U MPUMEHEHHUIO
noJryuyeHHsbIX pe3yabTaTtoB (I1K-5);

CaMOCTOSITEIbHOMY ~ BBIMOJTHEHUIO  (DU3MKO-TEXHUYECKUX  HAy4HbIX  HUCCIEJOBAaHMHA  AJis
ONTUMHU3AIHNH TTAPAMETPOB OOBEKTOB U MPOIIECCOB C UCIIOJIB30BAHUEM CTAHJAPTHBIX U CIICUATBHO
pa3pabOTaHHBIX HHCTPYMEHTAJIBHBIX B MporpaMMHBIX cpeacTs (ITK-6);
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OCBOCHMIO M TPUMEHEHUIO COBPEMEHHBIX (U3UKO-MATEMATUYECKUX METOJOB M METOJ/OB
UCKyCCTBEHHOTO  HMHTEJUIEKTa JUIs  pelIeHus MpOoPEeCcCHOHANBHBIX  3a/ady, COCTaBICHUIO
MPaKTUYECKUX PEKOMEHIAIMHN TT0 UCTIOIB30BAHUIO TTOJIydeHHBIX pe3ynbTaTtoB (I1K-7);
MPEJICTABICHUIO PE3YyJbTAaTOB HCCIEAOBaHUs B (opMax oOT4YETOB, pedeparoB, MyOIUKauuid u
npeseHtauuii (I1K-8).

B pe3ynbrare nuzyueHus JUCUUIUIMHBI CTYACHT I0JKEH

3HATb:

KJIacCU(UKAIUIO KPAEBbIX YCIOBUH; PU3NUECKUI CMBICIT YMCelT TIOA00HS;

- pelieHHe OJHOMEPHBIX KpaeBbIX 3aJady €O CTAllMOHAPHOM  TEIUIONPOBOJHOCTHIO
IIPUMEHUTENBHO K IUNIOCKOW, HUIMHAPUYECKON U IIapOBOM CTEHOK;

- pemaTh 3aJayd CO HECTALMOHAPHOM TEIUIONPOBOJHOCTHIO B ClIydae OXJIAXKACHUS
HEOTpaHUYEHHOMW IIACTHUHBI;

- pelleHHe 3aJauyd TeIUIoNepeHoca MpH JIAMHUHAPHOM JBIMKEHHM >KUAKOCTH B KPYIJIBIX
TpyOax ¢ y4eTOM JTUCCUIIAIINH;

- ypaBHEeHMs TypOyJIEHTHOIO ABMKEHHS U TEIJIONEPEHOCa HECKUMAEMOM KHUJIKOCTH;

pemieHre 3amadd  Ha  OOTeKaHWE IUIACTHHBI:  MAJOTEIIONPOBOMHOW  YKHIKOCTH,

NpUOIMKEHUHU TOIPAaHUYHOTO CJIOSI U BBICOKOTEIUIONPOBOAHOM JKUAKOCTH B MPHUOIMKEHUN

byccunecka;

- pelleHHe 3aJaud TEIUIONEpPEeHOca IPH €CTECTBEHHOW TeMIepaTypHOM KOHBEKLUH JUIs:
XOJIOAHOHN BEpTHKAILHOW TUIACTHHBI M 3aTBEPICBAaHHS PACIlIaBa B 3aMKHYTOM 00beMa;

- peleHHe 3aJa4 3aTBEpJAeBaHMs MOITYIPOCTPAHCTBA, 3alIOJHEHHOTO NEPErpeThiM PacIlIaBOM

IpY TIOCTOSIHHOM Temrieparype rpaHuibl (06o0menHas 3anaya Credana) u TerionepeHoc

py 00TEeKaHUHU MOTYOECKOHEUHON TUIACTHHBI METAIIIMYECKUM pacIlyIaBOM;

yMeTh:
- 3a7aBaTh M OOBSCHATH Pa3MYHBIC TUIBI TPAHUYHBIX YCIOBHH;, BBIBOJUTH O€3pa3MepHBIC

ypaBHeHnus: HaBbe-Ctokca, TemonepeHoca u MaccorepeHoca;

paccMmaTpuBaTh OOOOIICHHBIN METOI PelIeHHs] OTHOMEPHBIX KPAaeBBIX 3a/1ad CTAI[MOHAPHOU

TEIUIONPOBOJHOCTH MTPUMEHUTEIBHO K MIOCKOU, IUIMHAPUYECKON U IIAPOBOM CTEHOK;

npuMeHsATh Meto Oypre pu pelIeHnn 3a/1ay ¢ HeCTAI[MOHAPHOMN TEIIONPOBOIHOCTHIO

paccMaTpuBaTh MPOLECCHl TEIUIOMAcCONepeHoca MpU JaMHUHAPHOM U TypOyJIE€HTHOM

TEYCHHSIX )KHUJIKOCTH B TpyOax;

- 3aIHUCBIBATh CUCTEMBbl YPaBHEHH MO TEIUIONEPEHOCY U peliaTh rUApOAMHAMUYECKYIO YacThb
3a/1a4u;

- pemarb 3aJa4yd IO TEIUIONEPEHOCY MpPH IMOCTOSHHOM TeMIepaType MOBEPXHOCTH TPYOBI

METO/IOM pa3JIeJICHUs IEPEMEHHBIX;

pemarh 3aJayd MO TEIUIONEPEHOCY IMpH TMEePUOJUYECKOM H3MEHEHUH TeMIIepaTyphbl

MOBEPXHOCTHU TPyOBI MeTOAOM IIpeoOpazoBanus Jlamnaca;

BBITMOJIHATh MAaTEMAaTUYECKYI0 TOCTAHOBKY 3aJ]aui TEIJIOMAcCONepeHoca MPH OTBEPKICHUU:

OMHApHOTO paciiaBa W CIUTKa B ClIy4ae TEPMOKOHIICHTPAIIMOHHON M CMEINIaHHOMN

KOHBEKIINH;

paccMaTpuBaTh Kiacc SBJICHHM TETUIONEPEHOCa B 00JIACTAX C MOJABMKHBIMU TPAHUIIAMU, HA

KOTOPBIX MPOUCXOJUT MpEBpallleHUE paciuiaBa B TBEpAO€ Teso (WiIH HAo0OpOT, TBEPIOTO

TeJa B paciiiaB) pemiaTh 3aa4y 00 YCTOWYMBOCTHU CJIOS KHUIKOCTH, MOJAOTPEBAEMON CHH3Y;

3aMbIKaTh CUCTEMY YpaBHEHUII epeHoca;

dbopMynupoBaTh JIMHEWHBIC, HEJIWHEHHBIC W CICIUAIbHBIE TPAHUYHBIC YCIOBHS IS

MPAKTHYECKUX 3a7au.

4. Conepxxanue TMCUUIIMHBI M GOPMBbI OPraHU3anMu y4eOHOr 0 mpouecca

IHopsaakoBeIil HOMeEp U TEMa Kpatkoe cogep:xaHue TeMbl




Cooeporcamenvhutit mooyas 1
Ilepenaya Tenjia TeNJI0NPOBOIHOCTHIO
CTAIMOHAPHOE U HECTAIMOHAPHOE TEIIOBOE COCTOSTHHE.
KoHBeKTHBHBIN TeNJIO00MEH.

Tema 1. Ilepenaua
TETIJIONPOBOIHOCTHIO
CTAallMOHAPHOE U HECTALMOHAPHOE
TETIJIOBOE COCTOSIHHE

TCIlJ1a

Bunsr rermooomena. Obmue noHsTust. TernaonpoBogHOCT
[Tone Temneparyp v KoHIleHTpauuid. ['paaueHT Temmeparyp.

[InoTHOCTB TEIJIOBOTO MOTOKA. Koaddumnment
TETJIOTIPOBOJHOCTH. BriBon nuddepeHITaIbHOTO
YpaBHEHHS  TEIUIONMPOBOAHOCTH  C  HCIIOJH30BAHHEM
SHTAIBITAN " TUIOTHOCTH TEIUIOBOTO MOTOKA.

Huddysuonnsiii motok. Bropoe ypaBHenue auddysuu (2
ypaBHenne ®uka). Pemenune 2-ro ypaBaenus nuddysun (2-
ro ypaBHenus: duka). HekoTopble aHaJIUTHYECKUE METOJIBI
pemieHuss 2-ro ypaBHeHus: ®uka. YucineHHbI MeTon
pemieHus auddepeHnnaibHoro ypaBHeHus auddys3uu.

Tema 2. KOHEUYHO-Pa3HOCTHBIN
METO[

OrmpenenieHre KOHIIGHTPAIIMK BEIIECTBA BO BHYTPEHHHX
Toukax Tena. OmnpeneneHre KOHUEHTpAIMU BELIECTBA B
I'PAaHUYHBIX TOYKaX. MeTo1 IPOTOHKHU

Tema 3. KonsextuBnsblii | Juddepennmansasie ypaBHeHus Temiooomena. [lonstue o
TEIUI000OMEH TEOPHH MOJ00MS ¥ MOJICTTUPOBAHHE.
Oo6mue nonstusa. ['mapoauHammdeckoe nogodue. TemmoBoe
nono6ue. Jluddyznonnoe nomodue.
[TomoOue mpu ecTecTBEHHOW KOHBEKIMH. TypOyJieHTHOE H
JAMUHAPHOE IBHKCHUE
Tema 4. KouBekuuss npu | TemmoBas  KOHBEKIMS OT  XOJOJHOM  BEPTHKAIbHOMN

CcBOOOIHOM IBUKEHUU

macTuHbl. [lorpaHuyHBIN €051 TPU TEMJIOBON KOHBEKIIHSI.
TennooTnaua npu cBOOOTHOM JABHKECHUU

B HEOrPAaHMYEHHOM IMPOCTpaHCTBe. TeruooTnaya mpu
cBOOOJITHOM JIBMKEHHH B OTPaHUYEHHOM IPOCTPAHCTBE.




Cooeporcamenvhutit MoOyib 2
Boiny:kaeHHast koHBeKUMs. Temooraaya npu
TeYeHNH KUAKOCTH B TPyOax. Temioornaua npu
TYpOYJIEHTHOM pe:KuMe.

Tema 5. BopiHyX/IeHHAss KOHBEKIHA.
Temnoornaya npu TeUYEHUH
xuakoctu B Tpybax. Temmoornaua
npu TypOYJICHTHOM PEKUME

I'uaponvHaMIYECcKUe YCIIOBHSI Pa3BUTHS MpoIecca

IPU TMPOJOJIHLHOM OMBIBAaHUM IUIOCKOW TIOBEPXHOCTH.
Termoornaua mnpuM MPOAOITBHOM OMBIBAHUH  IUIOCKOH
nosepxHoctu. O0TeKaHue TUTACTHHBI
MaJIOTETIONPOBOJHBIMH M BBICOKOTETUIONPOBOHBIMHA
KHUIKocTAMU. Temnoornadya mpu TEYEHUH JKUIKOCTU B
TpyOax. OCOOEHHOCTH IBWKEHHS W TEIUIOOOMEHa B
TpyOax. Temmoornaua mnpu JaMHUHAPHOM  peXHUME.
MaremaTnueckass ~ MOZENb  Ipolecca. Pemenne
TMIPOAMHAMHYECKOM vacTH 3ajaud. TemsomnepeHoc
BCJICJICTBHE JUCCUTIAIIMA MEXaHUYECKOW YHEPTHU TIOTOKA.
Tennonepenoc Opu  TOCTOSHHOM  Temmeparype
noBepxHOCTH TpyObI. Terroneperoc npu
NEPUOIMYECKOM M3MEHEHUH TeMIepaTyphl MOBEPXHOCTU
TpyObI. OnipeieneHne CpeHer TeMIIepaTyphl KHUIKOCTH
VYpaBHeHUs TypOYJIEHTHOIO JABMXKEHUS M TEIUIONEepeHoca
HEC)KUMAeMOM JKHJIKOCTH. MaremaTudeckas MOJEb
TypOYJIEHTHOTO JIBUXKEHUS U TEIUIONEPEeHOCa B KPYIJIBIX
TpyOKax, pemieHue u oOCyxaeHue chHopMyITUPOBAHHOM

3aJa4u. TennonepeHoc npu TCUCHHUHN
BBICOKOTCIIIONPOBOAHBIX u MaJIOTCIIIOMPOBOIHBIX
)KH,HKOCTCﬁ Tennoomaqa npu TIOIICPECIHOM

o0TexaHuu TpyO

Cooepircamenwvnutii mooynv 3
Tennoornaya npu KOHAEHCALMH Napa.
Tensooomen. Ilepenaua remna. TennooOMeHHbIe
annapartsl. Harpes.

Tema 6. Termmoormaua  npu | Temmoormadya mnOpH TUICHOYHOM KOHAEHCALMU — Tapa.

KOHJICHCAIIUU Tapa. Temnmoornaua mpu KoHAeHcanmuu B TpyOax. BnusHue

TernnmooOMeH npy KUITEHUH neperpeBa mnapa. OOmume mnpeacTaBIeHUs O Mpolecce
kuneHus. TemnooOMeH Mpu My3bIPHKOBOM  KHIIEHUU
KUIKOCTH B OonbimioM oObeMe TMpu  CBOOOIHOM
KOHBEKIMH. Termioo0MeH Npu IIIEHOYHOM KUTIEHUHU

Tema 7. [Tepenaua teria | OOmme cBeleHUss ©W  OCHOBHbIe TOHATHA. [Ipupona

H31y4YECHUEM JyYUCTOW dHEPruu. BUJIbI JIyUHCTHIX TOTOKOKOB. 3aKOHBI

TEIUIOBOTO U3ITY4YCHHUS. YepHeie TEMIIEPATYPBI.
Jlyuuctelii  TemaooOMeH MeXIy TelaMu. YTJIOBbIE
KOO(QHUIMEHTHI W CBOWCTBA JYYHCTHIX ITOTOKOB.

TemnmooOMeH U3 ydeHHEM MEXAY ABYMS MOBEPXHOCTIMU
yepe3  JIydempo3pauHyio — cpeny.  Mzmyuenme B
OKpy)Karolllee  MpocTpaHCTBO.  M3mydyenue — uepe3
OTBEPCTHS B IIEYHBIX CTCHKAX. TermmooOMeH B pabodem
MPOCTpPaHCTBE TMeyd. TemnooOMeH TMpu YCTaHOBKE
sKkpaHa. M3mydyeHue ra3oB v mapoB. 3aKoH Byrepa.
TennmooOMeH uW3NMydYeHHEM MEXKOY Tra3oM M CTEHKOM.




Crnoxnsbiii  TerumooomeHn.  Koaddumuent Ttemnoornaun

H3JTYYCHUCM.

Tema 8. [Tepenaua Teria
TETUTONPOBOIHOCTHIO npu
CTaIlMIOHAPHOM TEIIIOBOM
COCTOSTHHH

[lepenaua Temia TEIIONPOBOIHOCTBIO YEpe3 TUIOCKYIO
OJTHOCJIOMHYIO CTE€HKY (IpaHMYHBbIE YCIIOBHs 1-ro pona).
[lepenaua Teruia TEIUIONPOBOJHOCTHIO Yepe3 IUIOCKYIO
MHOT'OCJIOMHYIO CT€HKY (TpaHHWYHbIe yciaoBUs 1-ro pona).

[Tepenaua TeTia TEIUIOTIPOBOAHOCTHIO gyepes
[WINHAPUYECKYIO OIHOCIIOMHYI0 CTEHKY (TpaHUYHBIC
YCIIOBUS I-ro pona). [Tepenaua TerJia
TETUIONPOBOTHOCTBIO qyepes WIAHAPUIECKYIO

MHOT'OCIIOMHYIO CTeHKY (TpaHWYHBIE yCJIOBHS 1-TO pona).
[lepenaua Temyia TEMIONPOBOJHOCTHIO YEPE3 ILIAPOBYIO
CTeHKY (rpaHuuHble ycioBus [ pona) .
TennonpoBoAHOCT,  NpPU  HAIUYHHU
HMCTOYHUKOB TeIlIa

BHYTPEHHUX

Tema 9. CraunoHapHBIM pPEXUM
TETIIO00OMEHA MEXIy CpeaaMu

[lepenaua Temna OT OAHOM cCpeapl K Jpyrod depes
pa3ieNUTENbHYI0  OJHOPOJHYHD M MHOTOCIIOMHYIO
IVIOCKYI0 cTeHKy. Ilepenaya Teria oT omHOM cpeabl K
Ipyroil 4epe3 UWIMHAPUYECKYIO OJHOCIOMHYIO CTEHKY.
[lepenaua Temna OT OAHOM cCpeapl K Jpyrod dYepes
HMAJTUHAPUYECKYI0 MHOTOCJIOWHYIO CTeHKY. TeruoBas
m3omsaust  TpyOompoBomoB.  Kputumyeckmii  pammyc
m3oisauuu. llepenaua temna ot oHOM cpeabl K Apyrou
4yepes3 MIapOBYIO CTEHKY.

Tema 10. Hecranunonapsaoe
TETIJIOBOE COCTOSIHHE

AHanuTHUYECKOE ONHCcaHue mpolecca. PemieHue 3agaun
00 OXJIKICHUH IJIACTUHBI MPH TPaHUYHBIX ycioBusax I11
pona. Marematuueckoe onucanue nporecca.llocranoBka

3amaun. Pemenne audQdepeHInaIsHOr0  ypaBHEHUS.
[lomuuHeHne pemieHWss HAYaldbHBIM W TPAaHUYHBIM
YCIOBUSIM. AHAaNW3 TPAHCICHICHTHOTO  YPaBHEHMS.

YactHoe peuieHue 3aJayvu. OxoHYaTeILHOE peLICHUC.
OHpGHGJ’ICHI/Ie KOJIMYECTBA TCILJIa, OTAAHHOI'O IUTACTHHOM
B ITPOLECCC OXJIAKIACHUS

Tema 11. OxnaxJIeHUe U PEIICHUS

Oxnaxxaenue (HarpeBaHue) Tel KOHEYHBIX Pa3MEpOB.

muddepeHManbHOro  ypaBHeHus | OXnaxaeHue HUINHIPAa KOHEYHON JTHHBIL.

TEIUIONPOBOJHOCTH Onpenenenue cpegHen Temmeparypbl. UUCIEHHBIN METOT
pelieHus Qg epeHIaIbLHOTO YpaBHEHHUS
TETIONPOBOAHOCTH.
KoHeuHo-pa3HOCTHBIN METO/. Onpenenenue
TEMIIEPaTypbl BO BHYTPEHHUX TOYKaX Tela.

Tema 12. Omnpenenenue | OnpenencHue TeMIepaTypsl B TI'PaHUYHBIX TOYKax.

TEMIIEpaTypbl B T'PAaHUYHBIX TOYKAX.
MeTo1 MPOrOHKH.

MeTo/1 IPOTOHKH.

Tema 13. Teopus HarpeBa

[TonsiTrie 0 TEPMUYECKH TOHKUX U MAaCCUBHBIX TENaXx.

Brnusaue  QopmMel  Tema Ha  CKOPOCTH  Harpesa.
Koapdumment  marepmanbHoit  Harpysku.  Harpes
Tepmudecku TOoHKHX Ten (Bi — 0) mocTosHHBIM
TEIUIOBBIM MOTOKOM. HarpeB TepMHUYECKHM TOHKUX Tel
(B — 0) B nmeun ¢ mocrosiHHOW Temmneparypoil. Harpes
TepMUYECKH MaccUBHBIX Tenl (Bi — o) mocTosHHBIM
TEIUIOBBIM MOTOKOM. HarpeB TepMuuecKku MacCUBHBIX Tell




(Bi — o) B meun ¢ TOCTOSHHOW TeMIIepaTypOu.
HecumMeTpuuHbIli HarpeB Tell.

Tema 14. Tennoo6mennsie | TeriooOMeHHbIE anmnapaThl. PexyneparuBHbie
anmaparbl TEII000MEHHUKU. (OCHOBHBIE TOJOXEHUS TEMJIOBOrO
pacuera. Cpennnit TEMIIepaTy PHBIHI HArop.

Koadpduuuent Temnonepenaun. Pacuer  KoHeuHOMU
TeMIepaTypbl pabounx KUIKOCTEH.




CoaepikaTeJIbHbIA MOAYJIb 1

KoanuyecTBo 4acoB

Ounas gopma

3aounas ¢popma

Ha 0a3e 0011ero cpeaHero

Ha 0a3e cpejaHero

Ha 0a3e BLICHIET O

npo¢eccuoHATbHOT0 npo¢eccCHOHATBHOTO
o0pa3zoBaHust
00pa3oBaHus 00pa3oBaHus
Ha3Banus conepikaTejbHBIX B T.4. B T.Y. B T.4. B T.4.
MojyJieil U TeM
[0} (0] § C§ [0} (0] § Eé [0} (0] § § [} 53 cbé
E 2 o & S| 2| & 5 = 2 |5 5 E| 3 &
2 = 5 = E g Sl =| 8| & § 2l = 5 Z|E el =| 8| B
5 a, S §cc® o | 4l g = @“o o Q®m§m® 5} S S 5
8 = o) 15) EeElsgH 8| =E| & o Ee|segl8 = 5] o|lg8e|lsEg|l 8] E| @ Ee|g¢&g
2 =1 g & Se g8 2| 2| 2| & e | 28l g =] g ElEgl w8l 2| 2] 2 E2 | &8
7 = < o 9 O ¥ = < e © O [ = < e © O ¥ = o9 (]
5} = o, 2 = |5} = Q| 2 SESY 15} = Qg s = o = 2 s SIS
= ~ o o & |8 9 = I s} o | 8 = 4 ol o & 1 a = |2 o & | B a
8¢ B I0-E - AR A
= jas] = o] = o] = e}
= S S| =18 S| =18 S| 8 S|
Tema 1. Tlepemaua Tera
TEIUIOMPOBOAHOCTHIO
CTallMOHAPHOE u 10 1 1 1 7
HECTAaIlMOHAPHOE  TEIJIOBOE
COCTOSIHHE
Tema 2. Koneuno-
. 10 1 1 |1 7
Pa3HOCTHBIN METOJT
Tema 3. KoOHBEKTHUBHBII
TEII000MEH 10 1 Ll 7
Tema 4. KouBekuuss mnpu 10 1 111 7
CBOOOIHOM IBUKEHUU
Hmozo no 1-m
y 40 4 |4 |4 28
cooeprcamebHoOMy MOOYII0

10




CoaepikaTeJIbHbII MOYJIb 2

KoanuyecTBo 4acoB

Ounas ¢popma

3aounas popma

Ha 0a3e 001ero cpeaHero

Ha 0a3e cpeaHero

Ha 0a3e BLICHIETO

5 npo¢eccHoHAIBHOT0 npo¢ecCHOHATBHOT0
oOpa3oBaHus 5 5
o0pa3oBaHusi o0pa3oBaHusi
Ha3Banus cogep:kaTebHBIX B T.4 B T.4. B T.4. B T.4.
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AR-RE-AI 2 €8 |5 2| g |g | g |5
= = § = = = § = = = § s = § s
o = 5] = 5] = o =
Tema 5. BblHyXaeHHas
KoHBekuud. Temnoornaya npu
TEUYEHUH KUAKOCTH B TpyOax. [ 14 | 1 | 1 |1 |11
Tennootnaua npu
TYypOYJIECHTHOM pEKUME.
Hmozo no 2-my @l 111 1
cooepircamebHomy Mooy
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Ha3zBanue coxepskaTejIbHbIX
MOJYJIEH U TeM

Coaep:xareJibHbIH MO1YJIb 3

Koan4yecTBO 4acoB

Ounas ¢opma

3aounas ¢opma

B.T.4. B.T.4. B.T.4. B.T.4.
= = = =
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2§ - ° = 2§ - gl ° =
o o o o =
Tema 6. Terioornaya pu
KOH/ICHCAIlUN T1apa. 10 | 1] 1|1 7
TennooOMeH npy KUTIEHUU
Tema 7. [Tepenaua Teria | 10 11111 7
U3JTy4YEeHUEM
Temad.llepenaua tera | 10
TEIJIONPOBOAHOCTHIO npu 11111 7
CTaIlMOHAPHOM TETJIOBOM
COCTOSIHUM
Tema9. Craunuonapueli  pexum | 10 11111 7
TerI000MeHa MEX]y cpeaMu
Tema 10.Hecrammmonapuoe temiosoe | 10 1111 7
COCTOSIHHE
Tema 11. Oxnaxnenne u pemenus | 10
Qg QepeHInanbHOTO YpaBHEHHUS I 1]1 7
TEIJIONPOBOJHOCTH
Temal2.Onpenenenue tremmneparypsl | 10
B TpaHUYHBIX TO4YKax. Merox 11111 7
MPOTOHKHU.
Tema 13. Teopust HarpeBa 10 |1]1]1 7
Tema 14.Tennoodmennsle anmapatel | 10 [ 1 | 1 |1 7
Hmozo no 3-my codeprcamenbhomy
9 (919 19 63
MOOY10
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6. Tembl ceMUHAPCKUX 3aHATHI
CeMuHapckue 3aHATUS HE IPEAYCMOTPEHBI

7. TeMbl NPAKTUYECKUX 3aHATHIA.

Tepmoxumus. ['eTeporeHHble paBHOBECHS.

[TpaBuino ¢a3 ['n66ca. @a3zoBbie paBHOBECHS B OTHOKOMIOHEHTHBIX CHCTEMAX.
@Da30BbIC PABHOBECHUS B IBYXKOMIIOHEHTHBIX CHUCTEMaxX. XMMUYECKOE PAaBHOBECHE.
PactBops! HeanekTponuToB. KouraruBHble CBOMCTBAa pacTBOPOB.
PactBopuMoOCTh. AncopOrus.

OCHOBHBIE OHATHSI XUMUYECKON KMHETUKHU. KuHeTnka peakiuii 1esoro nopsaxa.
Meroas! onpeneneHus NopsAKa PeaKiuu.

BnustHue Temneparypsl Ha CKOPOCTh XUMHUYECKUX PEAKIIHI.

KuHnernka croXHbIX peakiuid.

. HpI/I6J'II/I)KeHHI>Ie METOAbI XMMHUUECKON KUHETHUKH.

8. Tembl J1a0OPATOPHBIX 3aHATHI.

. Ompenenenue MIOTHOCTH XKHUAKOTo BemecTBa. O0TekaHue KPyTrioro MUIMHIPA.
. IloTepst Haropa Mpy BHE3AITHOM PACLIMPEHUHN KaHaia MPSIMOYTOJIbHOTO CEYEHMS.
. Ompenenenne pexxuma Te4eHUs >XuAkocTH. V3ydenue teuenus B nuddysopax. [loreps

Hariopa 1pu BHEC3aITHOM CYKCHHU KaHajla IPAMOYT'OJIbHOT'O CCUCHUS.

. HpO(i)I/IJ'II/I CKOpPOCTH Ha HaA4YaJIbHOM H CTa6I/IHI/ISI/IpOBaHHOM ydaCTKax TCUCHUA B

MIOTPaHUYHOM CJIOE.

. M3ydyenue nosis CKOpOCTEi: MoTepy HAIopa 1o AJIMHE B KPYTJION TpyOe.
. M3yuenue momns ckopocTeil: mpoduiu CKOpPOCTH Ha HAYadbHOM H CTaOMIM3UPOBAHHOM

ydacTKax TeueHus B Tpyoe.

. MO,Z[G.HI/IpOBaHI/Ie TepMOFpaBHTaHHOHHOﬁ KOHBCKIIMHU B JKUIAKOM SAAPC 3aTBCPACBAIOLICTO

CJINTKA.

. Pacuer ypaBHeHuil OamaHca JUII MaKpOTOYKH JBYX(a3HOH 30HBI, HEpPa3pPBHIBHOCTH,

TETUTOTIEPEHOCA, MAacCONePEHOCa, TIEPEHOCa BUXPSI CKOPOCTH M (DMIIBTPALlUH B IBYyX(a3HOI
30He.

9. CamocrosiTesibHas padoTa.

CamocTtosTenbHasi paboTa CTYOEHTOB IO Kypcy «JlOMONHUTENbHBIE TJaBbl (DU3UKO-
XUMHYECKON TUAPOIUHAMUKIY MPEIyCMaTPUBAECT:

— CUCTEMaTHYECKOE IOCCIICHUE JICKIMOHHEIX 3aHATHH, BEACHUC KOHCIICKTA JICKITHUIA,

— [IOBCEJIHEBHOE M3YYEHHE JICKIIMOHHOTO MaTepuaja ¢ COAEpKaHUA TEXHUYECKOM

JUTEPaATypPhl, PEKOMEHyEeMbIE 3TOH MPOrpaMMoi U pabouuM YUeOHBIM TIIAHOM;

— 10OPOCOBECTHYIO MOJATOTOBKY K JIA0OPATOPHBIM 3aHSATHSIM;

— CBOEBPEMEHHOE M KaueCTBEHHOE 0(POpMIICHHE OTYETOB I10 JIAOOPATOPHBIM paboOTaM.

TeMmbl 17151 JOTIOTHUTEIBHOU CaMOCTOSITEIIBHOW PAOOTHI:

TemonepeHoc B pa3nuuHbIX MeTaiax. [Ipubnmkenue nueaatbHON KUIKOCTH.
TemnnonepeHoc B paciiaBe Mpy HAMTOJTHEHUH MUTATEIBHBIX (JOPM U U3JIOKHHII.
TennonepeHoc npu MPOJI0JIHOM 00TeKaHUU o1y 0eCKOHEYHOH ILUIACTUHBI
METAJNIMYECKUMHU paCIllIaBaMU.

Pa3zHocTHas anmpokcumanus MaTeMaTUYeCKOW MOJEIN TEIIOBOM KOHBEKIMU B 3aMKHYTOM
obneMme.
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5.

Pemenue ypaBHenus IlyaccoHa g (QyHKUMM TOKa M aHalu3 pe3yJibTaTa YHUCIEHHOIO
MOJICJIMPOBAHMSI TEIUIOBON KOHBEKIIHH.

MatemaTtuueckass MOJENb TEIUIOBOM KOHBEKIMM IpU 3aTBEpACBaHUM paciviaBa B
3aMKHYTOM O0ObeMe.

OOoOmenHass MaremMaTndeckass MOJEIb IIPOLECCOB IIEPeHOca MpU  3aTBEpPAECBAHUU
OMHApHBIX pacIulaB

10.UnauBuayabHbIE 3aJaHUS.

I/IHI[I/IBI/I,Z[yaJ'IBHBIC 3aaHus HE IPCAYyCMOTPCHBI

11. KoHTpoJ/ibHBIE BONPOCHI K MPOMEKYTOYHOM aTTeCTALMHA

1.

2.

oW

10.

11.
12.

13.
14.
15.
16.
17.

18.
19.

20.

21.

22.

23.

[Munponunamuyeckue yciioBUsl pa3BUTHS IpoLiecca MPU MPOJOJIBHOM OMBIBAaHUM IJIOCKON
MOBEPXHOCTH.

Temnoornada npu Npo0JbHOM OMBIBAaHUM IIJIOCKON MOBEpXHOCTU. OOTeKaHHE  MJIACTHHBI
MaJIOTEIIONPOBOIHBIMH U BHICOKOTEIIIIONPOBOAHBIMU YKUIKOCTSIMHU.

Temoornada npu T€UEHUH KUJIKOCTH B TpyOax. OcoOEHHOCTH JBMKEHUS U TEIJIOOOMEHA B
TpyOax.

Temnoornada npu JaMHHApHOM pexume. MartemaTuueckas Mojeib Inpouecca. Pemenue
TUAPOIMHAMUYECKON YacTH 3aJJauH.

TemonepeHoc BcaeACTBUE TUCCUNAIMY MEXaHUUECKON SHEPTUU MTOTOKA.

TenonepeHoc Mpu MOCTOSTHHON TeMIepaType MOBEPXHOCTH TPYOHI.

TennonepeHoc Mpy NEPUOTNIESCKOM U3MEHEHHH TEMIIEPATyPhl TOBEPXHOCTH TPYOHI.
Omnpenenenue cpegHel TeMmIepaTypbl )KUAKOCTH. YpaBHEHUS TypOyJIEHTHOTO JBMKEHUS U
TEIUIONEPEHOCA HEC)KUMAEMOM KUAKOCTH.

MartemaTrueckas MOZeNb TypOyJIEHTHOTO JBUKECHHSI M TETIJIONEPEHOCa B KPYTIIBIX TPyOKax,
perreHue u oocyxeHne chopMyITUPOBAHHON 3a1auH.

TemmonepeHoc MpU  TEYECHHUH  BBICOKOTEIJIONPOBOJHBIX M MAaJOTEIJIONPOBOTHBIX
xuakocreid. TermnooTaaua mpu MOMepeyHoM 00TEeKaHUU TPYO.

Temnootnada mpu KOHJASHCAIIMU Mapa.

Temnoornadya mpu MICHOYHOW KOHAEHCAMM Mapa. Teroornadya MpU KOHJEHCALMH B
TpyOax.

Bmustaue neperpesa napa. OOmiue npeacTaBieHus O Mpolecce KUMeHus. Termmoo0MeH mpu
My3bIPFKOBOM KUTICHUH KUIKOCTH B OONBIIIOM 00beME MpU CBOOOHON KOHBEKITUH.
TernooOMeH NMpH MIICHOYHOM KHIICHUH

[Tpupona myuuctoit sHeprun. Buabl Ty4uCTHIX TOTOKOKOB.

3aKOHBI TEIUIOBOTO M3MyuyeHus. UYepHsle Temmeparypbl. JIyducTblil TEmiooOMeH Mexay
TeJTaMH.

VYrnoBele KO3(QQHUIMEHTHI W CBONCTBA JIyYHCTHIX IOTOKOB. TEINIOOOMEH H3IIy4YeHUEM
MEXy IBYMs MTOBEPXHOCTSAMU Yepe3 JTyUenpO3pPauHyIO CPey.

W3nydenue B okpy:karoliee NpoCcTpaHCTBO.

W3nyuenue uepe3 OTBEPCTHS B MEYHBIX CTEHKaX . TemnooOMeH B paboyeM MpOCTPaHCTBE
neuu. TermiooOMeH Npu yCTaHOBKE IKpaHa.

N3nydyenue ra3oB v mapoB. 3akoH byrepa. TermmooOMeH wu3IydyeHHEM MEXIy Ta30M H
cTeHKOH. CIOXKHBIN TEII000MEH.

Koadpdunuent temnmoornaun msmydeHuem. Ilepenava Temsa TEmIonpoBOJHOCTBIO —yepe3
IUIOCKYIO OJIHOCJIOMHYIO CTEHKY (TpaHUYHbIE YyCIOBHS 1-r0 poza).

[lepenava Temia TEMIONPOBOJHOCTHIO Yepe3 TIOCKYI0 MHOTOCIONHYIO CTEHKY (IpaHUYHbIE
ycioBus 1-ro pona).

[lepenaya Temyia TEMJIONPOBOJHOCTHIO 4YEpe3 IMIMHAPUYECKYIO OJHOCIONHYIO CTEHKY
(rpanuuHbIe ycnoBus 1-ro poaa).
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24. Ilepenava Teruia TEIUIOMPOBOAHOCTHIO 4Yepe3 MWIMHAPUYECKYI0 MHOTOCIOHHYIO CTEHKY
(rpaHnuHBIC yCIIOBUS 1-TO pojaa).

25. Ilepenaua Temia TEIUIONPOBOJHOCTBIO Yepe3 IIAPOBYIO CTEHKY (TpaHM4HbIe yciaoBus |
pona).

26. TerymonpoBOAHOCTh NPW HAJTWMYMW BHYTPEHHHX HCTOYHUKOB Teruia. [lepemava Temia oT
OJTHOU cpefbl K JApYrod 4epe3 pa3feiauTeNbHy0 OJHOPOJHYIO U MHOTOCIOWHYIO TIOCKYIO
CTCHKY.

27. Ilepenaya Tema OT OJHOW Cpelbl K Ipyroi yepes LUINHIAPUUYECKYIO OJHOCIONHYIO CTEHKY.
Ilepenaua Temia oT OAHOM Cpeabl K APYrol uepe3 HUIMHIAPUYECKYHD MHOTOCIOWHYIO
CTEHKY.

28. TennoBas uzomnsus Tpyoonpooaos. Kputnueckuii paguyc uzondauuu. [lepegaua remnna ot
OJTHOW cpeJibl K JPYyTOil Yepes3 MapoByIO CTEHKY.

29. AnanuTudeckoe omnucaHue mporecca. Pemenue 3anauu 00 OXJIAXIEHUU IUIACTUHBI MPU
rpasnuHbIxX yciosusx I pona.

30. MaremaTrnueckoe omnmcanue mporecca. [loctanoBka 3agaun. Pemenne nuddepeHnnansHoro
ypaBHEHHS.

31. [omunHeHNe pemieHusT HA4adbHBIM W TPAHUYHBIM YCIOBUSM. AHAIIM3 TPAaHCIICHJCHTHOTO
ypaBHeHMs. YacTHoe pemieHue 3agaun. OKOHYATEIbHOE PELICHHE.

32. OnpeneneHre KOJWYECTBA TEIUIA, OTJAAHHOTO TUTACTMHOW B TIPOLIECCE OXJIAKIICHUSA.
OxnaxxaeHue (HarpeBaHUE) Tel KOHEYHBIX pa3MepoB. OxJaxJIeHHe LWIMHIPAa KOHEUHOU
JUTUHBI.

33. Onpenenenue cpeaHei temmeparypbl. YucieHHbIH MeTon peuieHus auddepeHnnanbHOro
ypaBHEHHSI TETUIOTIPOBOAHOCTH.

34. KoHEYHO-pa3HOCTHBIN METO/I.

35. Onpenenenue TeMnepaTypbl BO BHYyTPEHHHX TOUKax Teja.

36. OnpeneneHue TeMmmepaTypbl B TpaHM4YHBIX Toukax. Meron nporoHku. [lonsrtue o
TEPMUYECKHU TOHKUX U MAaCCHUBHBIX TeJax.

37. Bnusinue (popMbI TeNla Ha CKOPOCTh Harpena.

38. Koo uuneHT MaTepuaibHON HArpy3KH.

39. HarpeB TepmMuuecku TOHKHX Tel (Bi — 0) MOCTOSTHHBIM TETIOBBIM TTOTOKOM.

40. HarpeB Tepmuuecku ToHKUX Tell (B — 0) B meun ¢ mocTOSTHHOM TeMmnepaTypoi.

41. HarpeB TepMu4ecKr MacCUBHBIX Tell (Bi — o0) MOCTOSTHHBIM TETIIOBBIM ITOTOKOM.

42. HarpeB TepMuuecKkd MacCUBHBIX Ted (Bi — c0) B ey ¢ HOCTOSHHBIM TETJIOBBIM ITIOTOKOM.

12. O6pa3en 3k3aMeHAIIMOHHOT 0 OHUJIeTa

Muno6pnayku J{HP
'OV BIIO «/lonenkuii HallMOHATBHBIM YHUBEPCUTET

3K3AMEHALIMOHHBIN BUJIET Ne 3
0 JUCUUIUIMHE: JIOTIOIHUTENbHBIE I1aBbl (PU3UKO-XUMHUUECKON THAPOJMHAMUKI

Conepsxanue Oumnera

1. OmnpeneneHne TeMnepaTypsl B paHUYHBIX TOUKAX.
2. Meto IpOroHKH.
CocraBwi: / / YTBepxknaro:
« » 200 r. 3aB.kadenpoii: /
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13. O6pa3sen TecTOBOrO 3aIaHNS (NpU HATUYUU)
14. Kputepuu oueHuBaHUS (paspabamul@aromces u ymeepicoaromes kageopoti)

Ouenxa no 100- Ouenka 1o
OAUTHHOM LIKATTE, o o TOCYIAPCTBEHHOM HIKAIe
KoTOpast ECTS (Ox3amen, Onpenenenne
JeiicTByeT B mdpepeHIMPOBAHHBII
JlonHY 3a4eT. 324€T)
90-100 A «OtmaaHo» (5) OTJIMYHO — OTJIMYHOE BBITOJTHEHNE C
(3a4TeHO) HE3HAYMTEITFHBIM KOJTYECTBOM HETOYHOCTEH
20-89 B «Xoporio» (4) XOPOITIO— B TEJIOM TPaBIITHHO BBITOTHEHHAS padoTa
(3a4TeHo) C HE3HAYMTEITBHBIM KOJIMUECTBOM OLIMOOK (110 10%0)
7579 C XOPOILIO — B LIETIOM MPABFITHHO BBITOMHEHHAS padoTa
C He3HAYMTENIbHBIM KOJTMHYECTBOM OIIMOOK (110 15%)
70-74 D «Y IOBTIETBOPUTEITHHOY (3) VZIOBJIETBOPHTEITHHO — HETDIOXO, HO CO
(3a4TeHo) 3HAYUTEITBHBIM KOJTMYECTBOM HEJIOCTATKOB
60-69 E JIOCTATOYHO — BHITIONTHEHHE YIORTIETBOPSIET
MUHUAMAJTBHBIE KPUTEPUN
«HeyoRNETBOPUTEITHEHO C
3559 FX BO3MOYKHOCTBIO TIOBTOPHOM | HEY/IORTIETBOPHUTENEHO — HAJIO TTOpadOTaTh HAZl TEM,
aTTecTalliu KaK TIOMTyYHTh OTIOKUTEITBHYFO OLICHKY
(2) (e 3aureHo)
034 F 2 (HeyIORTIETBOPHITEITHHO) C BO3MOYKHOCTBEO TTOBTOPHOM CZIAYH TP YCIIOBUA
(He 3a4TeHO) 00sBaTeITFHOrO HAOOpa IOTONHUTETHHBIXK OTTIOB

15. MaTtepuanbHO-TeXHUYeCKoe obecreyeHue y4eOHOro npouecca
15.1.1. Ilepedenp HarIsAHBIX OCOOUH:
TeopeTnyeckue u MpUKIIAJHbIE aCIIEKTHI TEIUIONEpPEHOCca
TemnomacconepeHoc

OU3UKO-XUMHUYECKAS TUAPOIMHAMHUKA
[Tpormecchl mepenoca UMITyJIbca, JHEPTUH U MAcChl B CIUIOIIHBIX CPEIax

16. O6opynoBanue
16.1. bonbmas asponunamudeckas Tpyoa AT-5
16.2. Manas a> ponuHamMuyeckasi Tpy0a 3aMKHYTOTO THIIA C OTKPHITOH paboueii 4acThio

16.3. AspoarHaMUueCcKuil CTeH Ui TpalyMpOBKH MHEBMAaTUYECKUX U3MEpUTENeil CKOPOCTH U
TEPMOAHEMOMETPOB TIPH PA3IMUHBIX TEMIEPATypax U rPaayupOBKH TEPMOIIap

16.4. T'opu3oHTalIbHAs pa30MKHYTasi a3poAMHaAMU4UecKas Tpyoa

16.5. 3aMKHYyTas a’poAMHAMUYECKask TpyOa ¢ YaCTOTHBIM PETYJISATOPOM

16.6. U3mepurenu nasnenus MMH-240, MKB-250
16.7. TepmoaHeMOMETpBI: a) C HATPETON HUTHIO; O) C TEPMUCTEPHBIM NpeoOpa3zoBaBaTesieM is
U3MEPEHUs CpeiHel CKOPOCTH, CPEeAHEN TeMIIEpaTyphl, IMyIbCAllUN CKOPOCTH U ITyJIbCALIUH

TEMIIEpaTyphl

16.8. ITneBMaTHUECKHE U3MEPUTENIH CKOPOCTH M BEKTOPBI CKOPOCTH B TNIOCKOM M TPEXMEPHOM:
HanopHsble TpyOku ITuto-IIpanaTis, MIMHIPUYECKHUE U IIAPOBbIE 30H/1bI
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16.9. YcranoBka 1t usmepeHus Ko uimeHTa TeMIepaTyporpoBOAHOCTH TBEPBIX MaTepUaIOB
16.10. YcraHoBKa U1l M3MEPEHUHN TeMIIEpaTyp CTPyKTypHO-(a30BOro nepexonaa

17. PexomeH10BaHHAA JTUTEpPATypa

OcHoBHas:

1. Henonmekun, ®. B. ®usuko-xuMuveckas THAPOAMHAMHUKA: Y4eO. mocodue s
CTYIEHTOB N0 chnernuanu3anun "dusuka HepaBHOBec. mporeccoB" / @. B.
Henonexkun; Jloneu. Hai. yH-T. - Jonenk: YkpHTIK, 2002. - 106 c.

2. Henomexun, ®@. B. Temnomaccomnepenoc: yue6. nmocodbue / ®. B. Hemomekun;
Jonen. Ham. yH-T. Kad. ¢(u3ukum HepaBHOBEC. MPOIECCOB, METPOJOTUU U
9KOJIOTHH. - 2-¢ u31. - onenk: JlouHY, 2007. - 174 c.

JlonmoJTHHUTE/IbHASA:

1. Henomekwuw, . B. MaremaTuueckoe MOJEJIIUPOBAHUE TUIPOAVHAMUKA "
TerioMacconepeHoca B ciurtkax. - Vbkesck: M3g-Bo Y amypt. yH-Ta, 1995. - 236 c.

2. Heponekun, ®@. B. Teopernueckue u MpUKIAAHbIE aCMIEKTHI TEIUIONEpeHoca: yued. mocodue
JUISL CTYJIEHTOB, MarucTpoB u acrnupanToB By3oB / @. B. Hemonekun, C. W. I'mukyn, E. B.
Hosukona; Jlonenkwuit Hau. yH-T; JJoHenkuii Han. TexH. yH-T. - Honeuk: JonHY, 2013. -
321c.

3. Juddy3noHHbIe MPOIECCH B CTAIMOHAPHBIX Ta30BBIX MOTOKax: [Yuebd. mocodbue] / @. B.
Henonekun, I'. C. Kamoxusiid, A. A. Koanenko, B. 1. CokosnoB; BocTtouHOoykp. Hall. yH-T
uM. B. Jlans. - Jlyranck: M3a-Bo Bocrounoykp. Hau. yH-Ta uM. B. Jlans, 2004. - 159 c.

4. Juddy3uoHHple Tporecchl B CTAallMOHAPHBIX TAa30BBIX MOTOKax: [y4eO. mocobue] /
Henonexkun ®., KoBanenko A., CokonoB B. u ap.; Bocrounoykp. Hau. yH-T um. B. Jlans;
Hownen. Han. yH-T. - U3a. 2-e. - Jlyranck: W3n-Bo Bocrounoykp. Hail. yH-Ta uM. B. [lans,
2007. - 222 c.

5. 3arBeplieBaHUE METAUTMYECKUX KOMITO3UIIUIA: TPOU3BOJCTBO M MojienupoBanue / B.
A. Jleiitbenszon, ®@. B. Hemonexun, B. M. Konaparenko u ap. - Honenk: IOro-
Bocroxk, 2005. - 228 c.

6. Jlannay, JleB JI. Teoperuueckass ¢uzuka: B 10 T.: Yued. mocobue s CTyACHTOB
¢u3. cnenumanpHocTedt yH-TOB. T. 6: I'mapomunammka / JI. JI. Jlammay, E. M.
JIudmm; [ox pex. JI. I1. ITutaeBckoro. - 5-e uza. - M.: @usmatiur, 2001. - 731 ¢

7. ®duznueckas xumusi: B 2 kH.: Yueb. mus By3oB. Ku. 1: Crpoenue BelecTsa;
Tepmonunamuka / K. C. Kpacnos, H. K. Bopo6ses, . H. I'ognes u ap.; [loa. pen.
K. C. Kpachosga. - 3. u3a. - M.: Beicur. mik., 2001. - 512 c.

8. Xwummueckas runpoguHamuka: Copas. mocobue / A. M. Kyrenos, A. [I. Ilonsaus, 3.
M. 3anpsHoB u q1p. - M.: bropo "KBantym", 1996. - 336 c.

18. UndopmanuoHHbie pecypchl
19. IIporpamMHoe odecriedenue (TIpU HATHINH)

Jns KakIOM KOHKPETHOM JMCUMIUIMHBI B pasfene «TemaTHdyeckui IUIaH M3y4EeHUS
JTUCIHUIUIMHBDY HEe 00s3aTeNIbHO HaJM4YKe BCEX MOJPAa3/esioB, TaK KaK MOTYT OBITh MPEAYCMOTPEHBI
HE BCE BUJIBI padoT.

Pabouas mporpamma paccMoTpeHa U MepeyTBepikIeHa Ha 3acelaHuu Kadeapsl ¢
u3MeHeHusMu (6e3 m3menenwnii) Ha 201 rox. [Iporoxon 3acenanust kadeapst No ot
3aB. kadenpoii

17



