MMWHOBPHAYKH POCCHUHU
PenepajibHOE ToCyJapcTBEHHOE 0I0/IPKeTHOE YUpeskAeHHe HAYKH
HNucturyt Tennodpusuku um. C.C. Kyrareaanse
Cubupckoro oraenenus Poceuiickoii akagemun Hayk
(AT CO PAH)

VTBEPXIAIO

CVRARCT, rg:\\

o Yo KYTATE/,4 \{
L15, &\\ Jlupextop
;, 0’/ A

h/\,\\ G-
& (AT 0
J’@‘%‘f\*\ h :
TSI’ X
gosss %% akanemux PAH
§esF
d<©x3 —
g2t J.M.MapxoBug
B . o
GG
«27 5 anpens 2022 .

P
/y\'.
)
oM .\’

./-’\CJ
AR )

PABOYAS IIPOTPAMMA
BapuaTuBHO#W AHCHUNIHHBI
Tennodusnka u MexaHuka MHOT0(Aa3HBIX cpel

HayuHas crenuanbHocTh 1.3.14 Termmmodusuka u TeopeTHUecKas TEMIOTEXHAKA

Hosocu6upck 2022



Hucnnmmnaa «Tennodusuka u MexaHwka MHOTO(A3HBIX CpeI» pealH3yercs B KadecTBE
BapHaTHBHOM JUCIMIUIMHBEI B paMKax 0Opa3oBaTeNbHON IPOrpaMMbl BBICIIEr0 00pa3oBaHHS —
IPOrpaMMBI IIOJrOTOBKY HAy4HBIX H HAyYHO-IEJarorduecKuX KaJpoB B aCUPAHTYpE 110 HAYUHOM
cnenuansHocTd 1.1.9 MexaHuka XKHAKOCTH, Ta3a W IUIa3Mbl II0 OYHOM (opme oOyueHHs Ha
PYCCKOM SI3BIKE

BapraTtuBHas aucnumumHa «Temrodusmka M MexaHWKa MHOTO(GA3HBIX CPell » PEan3yercs B

TPETHEM U YCTBEPTOM CEMECTpax yqe6H0ro rojga.

1. Ilesin 1 3aga9uu 0OCBOEGHHUSI BAPDHATHBHOM THCIUILTHHBI

Ilenu BapHaTUBHOM IUCITUILIHHEI

JlocTvXeHHEe  NOHMMAaHHS  KOHLENTYaJbHOTO  ©NWHCTBA  MAaTeMaTHYECKHX  MOJEIei
TUIPOAMHAMAKH, TEIJIOMAaccooOMEHa M BOJHOBBIX IIPONECCOB IIPH BCEM MMEIOIMIEMCA HX
pa3HooOpa3uy B KOHKPETHBIX pa3zielax TEIIO(QU3UKH U MEXaHUKU MHOTO(a3HOM CpeIb.

3amaun BapHATUBHOMN AUCIIUATLIMHEI

VcBoeHHME IIOHATHH, CBA3aHHBIX C MaTeMaTHYECKUMH MOIEISIMA — THAPOJHHAMHKH,
TEIIOMaccooOMeHa U BOJHOBBIX IIPOIECCOB B MHOTO(A3HBEIX CpeliaX, pacCMOTpeHHe (H3NUECKUX
ABIICHUH K KOTOPBIM IIPHBOJAT HEPABHOBECHBIE IPOIECCH! M (Pa3oBBIC IPEBPAINCHUS, Pa3BHTHE

6a30BBIX HABBIKOB B 0011aCTH TEIIIOGU3UKN U MEXaHUKHA MHOTO(a3HOU CpPEIbL.

2. CTpyKTypa M coJep:kaHHe BADHATHBHOH THCUHILIHHBI
Ob6mas TpyZoeMKOCTh JUCIUILTHHEI COCTABIISIET 72 aKaJeMHUUECKUX Yaca

2.1. CtpykTypa BapHaTHBHOHN IUCITUILIHHEI

No | HaumeHOBaHUE O61eM yuebHoM paboTs! (B yacax) Hrorossrit
I | OUCLUILUIAHBI KOHTPOJIb
/
i}
1 | Termodusuka ¥ | Beero | Jlekipmm | Koneynera- | KontaktHRIX | CamocTosTeNb- | 3auer
MEXaHUKa 72 32 5051 4acoB Ha | Has pabora:
MHOT0(a3HBIX 2 arrecraro | 36
cpen 2

B xontaxtHOU dopme, | 36
qac:




2.2. Comepxkanue BapHATUBHOW JWCIIUILIMHEI

2.2.1. Pa3nmensl BapuaTUBHOM MUCHUIIIMHEI U BUIBI 3aHATHA

Buer yueOHOM paboTsl, BKIIIOYast
CaAMOCTOSTENBHYI0 paboTy acmupaHTOB H
Ne n/mt | Pazgen qucIiummas! TPYJO0EMKOCTB (B Hacax)
Jlexuu CamocrosiTenbHast
pabora
1 YpaBHEHUs ABWKEHHS W  JHEPTHH 10 12
TeTepOreHHOH MHOTO(a3HOH CPeAbI.
5 Mertonbt | omncanmus Me>1§<13a3Horo 10 12
B3aUMOJIEHCTBHS B F€TEPOT€HHOM cpee.
IIpomeccsl mepeHoca W BOJIHOBEIE
3 Imporecchl B MHOrodasHoit cpeme 12 12
pa3muuHol cTpyKTypoii. HepaBHOBECHEIE
IIPOIIECCHI ¥ (Pa30BbIe IPEBPAIICHHS.
2.2.2. ConmeprxaHue pa3JIeioB BapUaTUBHON JUCITUILTAHE
No HanmvenoBanue dopma
g | Pasnena Conepxanue pazziena TIPOBEICHIS
JVCIUIIINHEI 3aHATHH
1 YpaBHeHUS [IpexmeT 1 METOIBI TEILIOPU3UKHA U MEXAHUKH Jlexnuwy,
JBH)KEHUS U MHOrodaszuoi cpensl. Bugsl MEHOroda3HBIX cpen, CaMoCTOS-
SHEepPruu OCHOBHBIE OIIPe/IeIeHHUs U IapaMeTpsl. ['a30B3BecH, TeIbHAS
reTepOreHHOMH SMYJIBCUH, CYCIIEH3UH U Ta303KUIKOCTHEIEC TCUCHHUS. pabota
MHorodazHoi JIByx(a3Hble ra30’KUIKOCTHBIE U TAPOKHUIKOCTHBIC
CpemplL. TEUCHUS B KaHANAX, PEKUMBI TEUCHHUS, OPEIEIIIOIINE

napameTpsl. DeHOMEHOIOTHYECKHUE YPAaBHEHHUS
HEepa3pBIBHOCTH, UMITYJIbCA U SHEPTHUHU IS
reTeporeHHoi cpensl. [IpocTpaHCTBEHHOE OCPEIHEHHUE B
MeXaHUKe TeTEPOTEHHBIX cMecel. Buabl ocpennenus,
OCPETHEHHBIE TapaMEeTPHI H UX CBOMCTBA. Y CIOBHUS
YCTOMYUBOCTH, IPEACTABUTENILHOCTH, PETYIIPHOCTH U
ITABHOCTH MUKPOIIOJIS YCPETHAEMBIX BEJIUMUHH.
OcpenHeHHBIE YPaBHEHHUS ABYIKEHIS U SHEPTHH JUIS
TETEPOTEHHOU Cpebl C (Pa30BEIME MEPEXOTAMH.
OcpenHeHHBIE YpaBHEHUS JBH)KEHUS MOHOIUCIEPCHOM
cpenbl. OcpeTHEeHHEBIE YPaBHEHUS SHEPTHH IS
MOHOJHCIIEPCHON Cpenbl. Y paBHEHUS ABIKEHUS U
SHEPTHH NI TEYCHUS IIEHOK JKAIKOCTH B
MHKpoKaHanax. J[ByxGa3Hble TeUeHHs B TOPHUCTHIX
cpenax.




Mertonbt VYpaBHEHUS coxpaHeHUs Ha MeK(pa3HBIX TPaHUIIAX. Jlexuyu,
OTIHCAHUS VYcnoBue coBMecTHOTO AedopmupoBanus das, caMocCTOsI-
MexdazHoro MmeskdaszHbie cunbl. Cuiia BI3KOro TpeHus. BiusHue TEIbHAs
B3aUMOJEHCTBUS | HEOJAUHOYHOCTH YACTHUI] B TICUCTOH MOJIEIIH pabota
B T€TEPOreHHO | rereporeHHo# cpenpl. Cuila MprCcOeIUHEHHBIX Macc.
cpere. Cuna Apxumena. Mexdaznas paboTa u TelnoobMeH,

ypaBHEHUE IIPUTOKA TeIlIa Ha Mex(a3Hol rpaHuIle.

VYcnoBue coBMECTHOrO AedhopMupoBanus ¢a3 mist

c1a0OKOHIIEHTPUPOBAHHON I'a30B3BECH. Y CIIOBHE

COBMECTHOTO JIe(OpMUPOBaHUS (a3 I

cl1a0OKOHIIEHTPAPOBAHHON XUIKOCTH C ITy3bIPEKaAMHE

raza. YpaBHeHUe KojeOaHui my3bIpbka. Y paBHEHHUS

COXpaHEHUs Ha MeX(a3HbBIX TPaHUNaX P HATHIUAH

¢a30BBIX IpEeBpAICHHH.
ITponecchl BomnHs! naBneHns Maol aMIUIMTYIBI B Ta30B3BECSX H Jlexuuwy,
[epeHoca u ra3oKalelbHbIX cpeflaX, CKOPOCTHAs U TEILIOBas CaMoCTOs-
BOJTHOBBIE HEPaBHOBECHOCTD, YPaBHEHUS HEPAaBHOBECHOU TENbHAS
IIPOIIECCHI B rUapoAvHaMUKH. Briusaue Mexdasnoro oomexa pabota
MHOrogasHoH UMITYyJIHCOM U TEIUIOM Ha (a3oBYIO CKOPOCTH BOIH U
cperne ¢ JEKPEMEHT 3aTyXaHHUs B ra30B3BECH. AKyCTHKA U
Pa3IHIHON HeJTMHEHHbIe BOJHBI B )KU/IKOCTH C IIy3bIphKaMy rasa.
CTPYKTYPOH. VpaBHeHue KoneOaHMH ITy3BIpbKa U JUHAMIYECKAs
HepaBHOBECHBIE | HEPaBHOBECHOCTbH, JUCIIEPCHS 3BYKOBBIX BOJH.
IIPOIIECCHI U PacnpocTpaHeHue HEMMHENHBIX BOTH B
taszoBbie Iucneprupyomet cpene u ypasHenue Kopresera-ma
IIPEBPAIICHHUS. Bpuza-broprepca. BiusHue ckMMaeMOCTH XHUAKOCTH Ha

pacmpocTpaHeHue BONH, ypaBHeHue Kistitna-I'opiona.
3BYKOBBIE BOJIHEI B ITAPOKAIIENIBHBIX CPeJlaX U B
KUIISIIEH KUJIKOCTH B IPUOIMKEHUH
TEPMOJAMHAMHUYECKOTO PAaBHOBECHSI, HEPABHOBECHOCTb,
BbI3BaHHAS ()a30BBIM MEPEX0JIOM. [ HIpoauHaMUKA U
TEII000MEH IIpH CBOOOIHOM CTEKAHUU IIJICHOK
XKHUIKOCTH. Y CTOMUHMBOCTD T€UEHUS, YCIOBUS
BO3HHUKHOBEHHUS BOJH. TeIIooT1aga pyu KOHIEHCAIIUN
rapa Ha IUIaCTUHE, BIUSHUE TPAHUYHBIX yCIIOBUH.
["a30KUAKOCTHEIE TEUEHUSI B MUHU U MUKpOKaHaIax.
Poib KamuIIApHEIX CHJT HAa MaJioM Macirtabe.
MaremaTuyeckasi MOJIEINb KOJIBIIEBOTO TEUEHUS U
TerioMaccooOMeHa IIpU UCIIApEHUH U KOHICHCAllUU B
MUuKpokaHaie. HepaBHOMepHOE pacnpenencHue
XKHUIKOCTH ¥ K03 dUIuenTa Termao0Taauy Mpu
UCIApEHUHU U KOHICHCALUH 110 IEPUMETPY KaHaa.
YcioBus pa3phiBa IIEHKH KUIKOCTH U TEIIOOOMEH B
OKPECTHOCTU KOHTAaKTHOH JINHUU. J[BUKEHHE
XKUIKOCTEH B IOPUCTBIX cperax. BONHbI JaBlIeHHS B
MOPHUCTOM cpejie ¢ HeC)KUMaeMoi TBepaoi dazoit u
cimabockuMaeMoit JKUIKOCTEI0. MeToas! pacuera
JIBYx(ha3HBIX TEUEHU B IOPUCTON cpelie.
OtHOCHTENbHBIE (Pa30BbIe IPOHUIIAEMOCTH U
KWHEMAaTHYECKHE BOJHEI IPH IBYX(a3HOM TEUCHHUHU B
IIOPUCTOM CpELE.




3. Texnosorus o0yueHust

B xone peanuzanuu yuebHOTo mponecca o JUCHUIUIAHE IPOBOIITCS JIEKIIMOHHEIE 3aHATHS (B
KOHTakTHO# ¢opme u B on-line pexume). MaTepman JIEKIHOHHOTO Kypca YBS3BIBACTCS C
IIEPEIOBBIMH HCCIENOBAHUAME BCIOLY, IZIe 3TO IOIYCKAeTCS YPOBHEM 3HAHWH M IIOJrOTOBKA
acnupanToB. CHeIManbHO YKa3bIBAIOTCS TEMBI, AKTHBHO OOCYXIOAIOIWECs B  TEKylIeH
npodecCHOHATBHOX Hay4dHOM JsuTepaType. [lo TeMaM, pacCMaTpUBaeMBIM Ha JIGKIHUAX H
H3y4aeMBIM CAMOCTOSTEIBHO, TPOBOAATCS KOHCYIIBTAIUH.

4. IIpaBuia aTTecTallUd ACIIHPAHTOB M0 YIeOHOM NUCHHUIIIHHE

ITo BapumatuBHOH mucuuiumHe «Temnodu3nka ¥ MeXaHWKa MHOTO(A3HBIX CPEIy IPOBOMITCS
TeKyInast ¥ IPOMEXYTOUHAsI aTTECTAIlHH.
Texymui KoHTponb II0 BapuaTHBHOW aucnuiuHe «Temnodmsuka W MexaHWKa MHOTO(a3HbIX
Cpen» MpOBOAUTCS IPENCTaBICHHEM A0KIaa (B GopMe Ipe3eHTAINN) Ha CEMUHAPE [0 OJHOMY H3
pa3zeNloB IpOrpaMMbl Kypca, [0 pe3yibTaTaM KOTOPOH BEICTABIISIETCS OIEHKA «3aYTEHO» MIIH «HE
3ayreHo». OIEHKa «3a4yTeHO» II0 pe3ynbTaTaM  SBISIETCS OJHHM M3 YCIOBHM JOIyCKa K
IIPOXOXIECHUIO MPOMEXYTOUHOU aTTECTAIIUH.

IIpoMexyTouHas aTTecTalys 10 BapUaTHUBHON mucuuiuiiHe «Temnodusuka ¥ MeXaHHKa
MHOTro(ha3HBIX CpeI» MPOBOIUTCA B KOHIIE 4 ceMecTpa.

5. MatepuanbHO-TeXHUYECKOE 00ecIedeHne

No HanmenoBaHue Hasnagenmne
1 [IIpesenTannonHoe o6opynoBaHue (MyJIbTUMEUA- {7151 TpoBeIeHUS TEKITMOHHBIX
[IPOEKTOP, SKPaH, KOMIIBIOTED IS YIIPABJICHU) RAHATHH

2 (KommbroTep Ha padoueM MecTe (¢ BEIXOAOM B Internet)  |J[s opranuzarym caMoCTOSITEIBHOM
[paboTsI 0Oydaromuxcs

6. JlutepaTypa

OcHoBHas muTEpaTypa:

1. Hurmatynuu P.J. OcHOBEI MEXaHUKY reTeporeHHbIX cpen. — M.: Hayka, 1978. -336 c.

2. Hurmarynun P.U. lunamuka maOorodasuex cpen. T. 1, 2. — M.: Hayxka, 1987. -824 c.

3. Kyrarenam3e C.C., HakxopskoB B.E. TemmomaccooOMeH W BOJHBI B Ta30-KHIKOCTHBIX
cucrtemax. - HoBocubupck : Hayka CO. - 1984. -301 C.

4. Ncagernko B. II., Ocumoa B.A., Cykomen A.C. Temnonepenaga.- M.: Dueprus. — 1975.-:
488 c.

5. HaxkopsxoB B.E., Iloxycaer b.I'., Illpeiitbep WM.P. PacmpocTpaneHue BOMH B Tra3o- H
MapoXKUIKOCTHBIX cpenax. - HoBocubupcek. - 1983. - 238 C.

6. Jlanmay JI.I., JIupmun E.M. I'unpogunamuka. — M.: Hayxka, 1986. - 736 c.

7. Anexceenko C.B., Hakopsxos B.E., I[TokycaeB b.I'. BonHOBOE TeueHHE IICHOK XUAKOCTH: -
HoBocubupck: Hayxa. - 1992. - 256 c.

8. bapenbmarr I'U., ErtoB B.M., Pepkux B.M. Teopus necramuoHapHod (umsTpammu
XKUJKOCTH U ra3a. M., Hepgpa. - 1972. - 288 c.

YTBepxnaeHo Ha 3aceqanuu YueHoro copeta UT CO PAH 15 anpens 2022 r., mpotokon Ne 05-2022
Pabouyto nporpammy pazpadortan a.¢.-M.H, npodeccop C.H. Jlexuun
CornacoBaHo:

3aM. JUPEKTOpa 10 HaydyHOU paboTe
K.¢.-M.H. H.®. CukoBckuit



