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BBenenune

B OCHOBY HaCTOHH.[efI mporpaMMbl  IOJIOKEHBI  CJIICAYIOMIWEC JUCHUIIIMHBI: MCEXaHHUKa CIUIOIIHOM Cpeanl,
TUAPOMEXaHUKA, ra30Bas AMHaAMHKa, TCPMOANHAMMKA, 3JICKTPOJUHAMUKA.

[Iporpamma pa3paboraHa SKCIEPTHBIM COBETOM BhIcIIei aTTecTalmoHHON KOMUCCHH MuHHCTEpCTBa 00pa3oBaHus
Poccuiickoii dexepanyy Mo MaTeMaTHKE U MEXaHUKE IIPH y4acTUH MOCKOBCKOTO TOCY/IapCTBEHHOI'O YHUBEPCUTETA
uMm. M.B. JlomoHOCOBa, MOCKOBCKOTO (PU3MKO-TEXHMYECKOI'0 HHCTUTYTa (TOCYJapCTBEHHOTO YHUBEPCHUTETA) U
WHctuTyTa npukia HOi MeXaHUKH Y pajbckoro otnenenus PAH.

1. BBoaHbIe M0JI0KEeHUu s

IlonsTre cCIUIONIHOM CpCanl. MI/IKpOCKOHI/I‘IeCKI/Ie, CTaTUCTUYCCKUE U MAKPOCKOIHNYCCKUEC q)EHOMEHOHOFI/I‘IeCKI/Ie
METOAbI OIIMCaHUA CBOﬁCTB, B3aHMOHeﬁCTBHﬁ u I[BI/I)KEHI/Iﬁ MaTCpUaJIbHBIX CPE.

Obnactu NPpUIIOKCHUA MCXAaHUKH JKHUAKOCTH, Ta3a W IUIa3MBbI. Mexanuueckue MOoA€CIn, TCOPETUUYCCKas
cxeMaTtusalus U IOCTaHOBKaA 3a1a4, SOKCIICPUMEHTAJIbHBIC METOAbI HCCHeﬂOBaHHﬁ.

OCHOBHEBIE HUCTOPUYCCKHUE OTAllbl B pa3BUTUN MCXaHUKHU KUJIKOCTH U Ira3a.

2. KuHeMaTuKa CIUIOMIHBIX Cpe/

CucreMsl OTCYETa M CUCTEMBI KoopJauHar. HarpaHmeBH u BﬁﬂepOBLI KOOpPJUHATHI. I/IHepHI/IaJ'IBHHe u
HCUMHCPUUAJIbHBIC CUCTEMBI OTCUYETA B HBIOTOHOBCKOM MEXaHUKE.

Touku 3penus Ditnepa u Jlarpanxa npu n3ydeHnn ABMKEHUS CIUIOUIHBIX CpPe.

OHpeZ[eJ'IeHI/IH M CBOMCTBA KMHEMATHYECKHX XapaKTCPUCTUK JABWIKCHUA: NCPEMCIICHUSA, TPACKTOPHUU, CKOPOCTh,
JIMHUKU TOKa, KPUTHUICCKUEC TOYKH, YCKOPCHUEC, TCH30D CKOpOCTeﬁ I[e(l)OpMaHI/II/I " €ro MHBAapUaHTbl, BEKTOP BUXPA,
MOTCHIIMAJT CKOPOCTH, MUPKYIAIUA CKOPOCTH, YCTAHOBUBIICECSA U HCYCTAHOBUBHICCCA NBUKCHUC CPCIBI.

Kunemarnueckue cBoicTBa BUXPEH.

3. OcHOBHBIE NOHSATHS U YPAaBHCHUA TUHAMHKHU
U TEPpMOJIMHAMUKH

3aKkOoH COXpaHEHHS MacChl. YpaBHEHHE HEpa3phlBHOCTH B IepeMeHHBbIX Oilnepa u Jlarpamxka. VYcrnoBue
HEC)KMMaeMOCTH. MHOrOKOMIOHEeHTHbIe cMecH. [loroku nuddy3un. YpaBHeHus: Hepa3pbIBHOCTH B hopme Ditnepa
JUTSi MHOTOKOMITOHEHTHBIX CMECEH.

MaccoBbie u MOBCPXHOCTHBIC, BHYTPECHHUC W BHCIIHHUEC CHJIBIL. 3aKOHBI COXpAaHCHHA KOJHUYCCTBA JABMKCHUA H
MOMCHTOB KOJIHYCCTBA ABMXKCHHUA JIA KOHCYHBLIX MacCC CIUIONIHOM CpCabl. ﬂHq)q)EPEHHI/IaHLHHe YpaBHCHUA
JABWXCHUA 1 MOMCHTA KOJIMYCCTBA ABHKCHUS CIUIOIIHOM CpCabl.

Pabora BHYyTpEeHHMX MTOBEPXHOCTHBIX CHJI. KMHETHYecKast SJHEpTHsl U YpaBHEHHE JKUBBIX CHII JUIsl CIUTOLIHOW CPEIIbl
B MHTETPaJbHON U AudPepeHraIbHol hopMax.

[TonsTHE O MapaMeTpax COCTOSHHUSA, MPOCTPAHCTBE COCTOSHUM, Mpoleccax U HUKIaX. 3aKOH COXpaHEHMs SHEPruu,
BHYTPEHHsIS DHEprHsl. Y paBHEHHE NPUTOKA Teria. BexTop noroka reruia. JuddepeHunanbuple ypaBHEHHS SHEPTUN
W TIPUTOKA TeIUla. 3aKOHHl TerionpoBonHocTH @Dyphe. PasnuuHble YacTHBIE NPOLECCHI: aauadaTHYECKHH,
H30TEPMHUYECKUH U JIp.

Oo6patumbie U HeoOpatumbie mpouecchl. CoBepmieHHbIH ra3. [lukn Kapuo. BTopoit 3akoH TepMOAMHAMHUKH.
OHTponus U abcoiroTHas TeMIiieparypa. HekoMmreHcHpoBaHHOE TEIUIO M HMPOU3BOJCTBO 3HTpornuu. HepaBeHCTBO
JMUCCHUTIAIMY, TOXIecTBO [u06ca. [uccumatuBHas (yHKIpsg. OCHOBHBIE MAaKPOCKOIUYECKAE MEXaHH3MBI
nuccunanuu. Ilousitue o mnpunnune OnHzarepa. YpaBHEHHS COCTOAHMA. TepMOIWHAMUYECKHE MOTEHIIUAIBI
JIBYXTIapaMeTPUUYECKUX CPEel.



4. Mojesu KHIKHX ¥ Ta3000pa3HbIX cpej

Monenb uaeanbHON KUAKOCTU. YpaBHEeHUs Dinepa. [lonHble cUCTEMBI ypaBHEHUH I WACaTbHOM, HEC)KUMAaEMOit
U CKUMaeMoH skuKocTe. HauanbHble U rpaHUYHbIE YCIOBHUSL.

Wnterpans! bepnynnu n Komn—IJlarpanxka. SIBieHue KaBUTaIuu.
Teopema ToMcoHna u qTUHaAMHUYECKHE TeOpeMbl 0 BUXpsiX . Bo3nukHoBenune Buxpeil. Teopema brepkneca.

Mopnenb Bs3KOH KHUAKOCTH. JIMHEHHO-Bsi3Kasi (HBIOTOHOBCKas) KHUAKOCTh. YpaBHeHus: HaBwbe-Ctokca. ITomHbie
CHUCTEMBl ypaBHEHHH UL BA3KOM HEC)KMMaeMoll M CoxumaeMoll kunkocTed. HauanbHble M IpaHUUYHBIE YCIOBUS.
Juccunanys sHepIruu B BA3KOM TEMIONPOBOIHON KUIKOCTH.

[lpumeHeHne WHTErpajbHBIX COOTHOUICHHH K KOHEYHBIM O0bEeMaM Cpeibl NPH YCTAHOBUBIIEMCS JBHKEHHH.
Teopus peakTUBHOMN TATH U TEOPUS UAEATIBHOTO MpOoMesepa.

5. HOBerHOCTI/I Pa3pbiBa B TCUHCHUAX KUAKOCTH,
ra3a m nmjaa3smMbl

HOBerHOCTI/I C7a0BIX U CHILHBIX Pa3pLIBOB. Pa3pI)IBI)I CIINIOIIHOCTH.

VcnoBus Ha MOBECPXHOCTAX CHJIBHOI'O pa3pbiBa B MATCpUATIBHBIX Cpeaax W B OJICKTPOMAarnuTHOM IIOJIC.
TaHFeHHI/IaJ'H)HI)Ie Pa3pbIBLI U YIapHBLIC BOJIHEI.

6. I'mapocratuka

PaBHOBecHe JKMIKOCTM W Ta3a B TMOJIe TOTEHIMANIbHBIX MAacCOBBIX CUJI. 3akoH Apxumena. PaBHoBecue u
YCTOWYMBOCTH IIABAIOIIAX TEJT U aTMOCHEPHIL.

7. JIBH:KeHHe H1eaTbHOI HeC;KMMAaeMOo sKHIKOCTH

O6H_laﬂ TEOpUA HEMPEPLIBHBIX NOTCHUHAJIbHBIX [[BPI)KCHPII;'I HeC)KUMaeMOoii KHUIKOCTHU. CBoiicTBa TapMOHHWYCCKUX
q)yHKHHﬁ. MHOT03HaYHOCTH IIOTCHIMAaJIa B MHOI'OCBA3HBIX obmactax. Kunematuyeckas 3a1a4a O IMPOMU3BOJILHOM
JBWKCHUU TBECPAOTO TCjIa B HCOTPAaHUYCHHOM 00BeMe PII[eaJ'ILHOfI HEC)KUMaeMOii KHUIKOCTHU. 9Hepl"I/Iﬂ, KOJIMYECTBO
JBWKCHUA U MOMCHT KOJIMYECTBA ABUKCHUA KUIAKOCTHU ITPU NBUKCHUU B Hel TBEPAOTO TEJIA. HBI/I)KEHI/IC C(bepI)I B
HZ[CaJILHOﬁ KHUIKOCTH.

Cunbl BO3JIEHCTBHS WJIEaTbHOW JKHUAKOCTH Ha TeNO, JBWXKYIIeecs B Oe3rpaHnvHON Macce >KUAKOCTH. OCHOBBI
TeopHH MpucoeanHeHHbIX Macc. [lapagoke Jlanambepa.

IInockue nBWXEHUs uAeaTbHOW >KUAKOCTH. DyHKIMs Toka. [IpuMeHeHHe METOJ0B TEOPUH aAHATUTUYECKUX
(GYHKIUHA KOMIUIEKCHOTO IIEPEMEHHOrO I peIleHHs IUIOCKUX 3ajad THUAPOAMHAMUKA W a3pOAMHAMUKH.
CranuoHapHoe OOTeKaHHE >KUAKOCThIO IwnHApa U npoduists. Dopmynsl Yamieirnaa U teopeMa JKyKoBCKOro.
IIpaBuno XykoBckoro u YaruibiruHa omnpeneseHus] HUPKYISIUA BOKPYT KPBUIEB C OCTPOM 3aJHEN KPOMKOH.
HecrammmonapHoe o0TekaHue IpoQHIeii.

[Tockue 3ama4yn 0 CTPYWHBIX TEUCHUAX KUAKOCTH. OOTeKaHUE Tell ¢ OTphIBOM cTpyi. Cxembl Kupxroda, Ddpoca u
ap.

OnpeneneHre Nons CKOpocTel Mo 3aJaHHBIM BUXpsAM U ucrouHukaM. @opmynsl buo-Casapa. IlpsamonuHeitHbIl 1
KOJIBIIEBOW BHXpHW. 3aKOHBI paclpelesieHUs] AaBICHUH, CWIIbL, OOYCIOBJIMBAIOIINE BBIHYKICHHOE BIKCHUE
MIPSIMOJIMHEMHBIX BUXPEN B INIOCKOM IOTOKE.

IlocranoBka 3ala4 1 OCHOBHBIC PE3YJIbTAThl TCOPHUU KPbLJIa KOHCUYHOI'O pasMaxa. Hecymaﬂ JIMHUA U HECYIIast
TOBEPXHOCTb.



ITocranoBka 3amaun Komm—IlyaccoHa o BoOMHAX Ha TOBEPXHOCTH TSKEIOH HEC)KUMAEMOM KHUIKOCTH.
Tl'apmonnueckue Bomubl. PazoBasi U TpymnoBas ckopocTh. Jucnepcus BoiH. [lepeHOC SHEPTUU MPOrpEeCCUBHBIMHU
BostHaMHU. Teopust Menkoi Boabl. YpaBHeHus byccunecka u Kopresera-ne-Bpusza. Henuneiinpie BonHbl. COMTUTOH.

8. /IBM:keHMe BA3KOM KUIKOCTH.
Teopust morpanu4Horo cjaosi. TypoyjieHTHOCTH

JlaMmunapHoe JBWKEeHHE Hec)kMMaeMo Bs3kol xuakocTu. Teuenust Kystra u Ilyazeins. TedeHnue Bsi3koi
xuaKoctu B muddysope. Juddysus Buxps.

[pubnmxenus Ctokca u O3eeHa. 3aaadya 0 IBWKEHUH Chephbl B BI3KOU KHIKOCTH B moctaHOBKe CTOKCA.

JlamunapHbIi mOrpaHuuHbBIN cnoil. 3amaua brnasuyca. WHTerpajsbHble COOTHOIICHHS W OCHOBaHHBIE Ha HX
WCIONB30BaHUM TPUOIMKCHHBIC METOIBI B TEOPHUH JIAMHHAPHOTO IMOIPAHHMYHOTO CIIOs. SIBIIeHHE OTphIBa
MOIPAaHUYHOI'O CJIOS. Y CTOMYMBOCTH TOTPAHUYHOTO Cios. TemIooOMeH C TIOTOKOM Ha OCHOBE TEOPHH
MIOTPAHUYHOTO CITOSI.

TypOynentnoctb. OmnbiT PefiHonbaca. YpaBHenus Pelinonbiaca. TypOyseHTHBI IepeHOC Telja W BElIeCTBa.
[Monysmnupudeckne Teopun TypOyiaeHTHOCTH. [Ipodmib ckopoctd B morpanudHoM cioe. Jlorapupmudeckuit
3aKoH. [IpsiMoe YncIieHHOE pellleHrne YpaBHEHUH THAPOMEXaHUKY ITPY HAJTMYUU TYPOYJIEHTHOCTH.

CBoOojHast 1 BeIHYX/IeHHas: KoHBeKIwsl. [Ipubnmkenne byccunecka. JInHeliHast HEYCTOHYUBOCTD MTOJJOTPEBAEMOT0
IUTOCKOTO CJIOSI ¥ IOPOT' BO3HUKHOBEHUs KOHBEKIUH. [IoHATHE O CTpaHHOM aTTpaKkTope.

JIBwkeHne JKUOKOCTH W Taza B mopucrod cpene. 3akoH Jlapcu. Cucrema nuddepeHnnanbHpIX ypaBHEHUH
MOA3EMHON TUAporazonuHaMuki. HeycranoBuBmasics ¢uibTpauus raza. [IpuMepbl TOYHBIX aBTOMOJEIBHBIX
pereHui.

9. JIBM:KeHHE CKUMAEeMOM KkuaKkocTu. I'azoBasi qMHaAMHKA

PacnpoctpaneHue MajbIX BO3MYIIEHUH B cxkMMaeMol skxuakocTH. BomHoBoe ypaBHeHHe. CKOPOCTh 3BYKa.

3amazgpBaromue  noTeHnuanel.  Oddekr Jommiepa. Konyc Maxa. VYpaBHeHHs Ta30BOH  JIMHAMUKH.
XapaKTepPUCTHKH.

BnusiHue cxxrMaeMocTd Ha (opMy TPYOOK TOKa NPU YCTAHOBUBIIEMCS IBMKCHUHU. DJIEMEHTApHAsh TEOPHUS COILIa
JlaBans.

OZ[HOMepHI)Ie HCYCTAaHOBHUBIIUECCA ABUXCHHUA I'a30B C IJIOCKUMH, HUWIMHAPHUYICCKUMU U Cq)epl/lquKI/IMI/I BOJIHAMH.
ABTOMO[[CJ'H)HI)IC JABWKCHUA U KJIIACChbl COOTBETCTBYIONIUX 3aa4. 33,)13,‘11/1 O MMOPIIHE U O CUJIBHOM B3PLIBC B Ia3e.

Bonnbl Pumana. Dddexr onpoxuapBanus BoaH. Anmabata [toronmo. Teopema llemrieHa. DBOMIOIMOHHBIE U
HEIBOJIOIMOHHBIE Pa3pPhIBL

Teopwust BonH neronanuu u ropenus. [Ipasuio Xyre u ero obocHoBanue.
3amaya o CTPYKTYpe CHIIBHOTO pa3phIBa.
KavecTBeHHOE onucaHue pelieHus 3aa4qu 0 paciaje NpOou3BOJILHOTO Pa3phIBa.

[Tockue cTalMoOHAapHBIE CBEPX3BYKOBBIE TEUYEHHUs raza. Meton xapakrepuctuk. Teuenme I[Ipannmis—Maiiepa.
Kocoii ckadok ymiotHeHus. OOTeKaHHE CBEPX3BYKOBBIM IIOTOKOM T'a3a KJIMHA M KoHyca. [loHsATHEe 00 oOTeKaHWH
TeJI Ta30M C OTOUIEAIIEH yIapHO BOTHOM.

JIunetinas TCOpUL 00TEeKaHN TOHKHX HpO(bPIJ'Ieﬁ " TCJI BpalllCHU.

Teuenus ¢ TUIIEP3BYKOBBIMH CKOPOCTAMMU. 3aKkoH COITPOTUBJICHUA Herotona.

4



10. 3HeKTp0MaFHI/ITHbIe AABJICHHUA B ‘KHJIKOCTHX

DJIeKTpOMAarHuTHOE Tojie. YpaBHeHUs: MakcBemsia B IMMycToTe. B3ammojeicTBHe 3IEKTPOMAarHUTHOTO TOJS C
npoBogHukamu. Cuna JlopeHma. 3akoH coxpaHeHHsI MONHOro 3apsana. 3akoH Owma. Cpenpl ¢ uaeabHOMN
MIPOBOAUMOCTEIO. BekTop u ypaBHeHue YmoBa—IloitHTHHTa. J[>)KOYJI€BO TErI0. YpaBHEHUSI UMITYJbCa M MPUTOKA
TEIUIa JJIs IPOBOIAIICH CPEIbIL.

ypaBHeHI/IH MarHUTHOU TUAPOANHAMUKH. VcnoBus BMOPOKCHHOCTH MArHvuTHOI'o IIOJId B CpeEay. Ilonsatue o
noJyiApu3alii 1 HaMarHn4uBaHUun )i(PII[KOCTeﬁ.

11. ®u3nyeckoe noaodue, MoJeIMpoBaHNE

Cucrema onpeseNsionuX IapaMeTpoB Uil BBIIEJICHHOIO Kilacca siBJeHUH. OCHOBHBIE M NPOU3BOJHBIC €MHUIIBI
n3Mmepenusi. @opmyna pasmepHocreii. [1-reopema. [Ipumepsl npunoxenuit. Onpenenenne GU3MIECKOro MOJ00usI.
Mopnenuposanue. Kpurepun nonodus. Yucna Diinepa, Maxa, ®pyna, Peitnonbaca, Crpyxana, [Ipanaris.

OcHoBHas IUTEpaTypa

Kounn H.E., Kubens U.A., Poze H.B. Teopernueckas rugpomexanuka. Y. I, II. M.: ®usmarrus, 1963.
Cenos JI.LU. Mexanuka crutomsoi cpesl. T. 1, I1. 5-e uza. M.: Hayka, 1994.

Cenos JI.. Metozp! momno0Ous ¥ pasMepHOCTH B Mexanuke. 10-¢ m3a. M.: Hayka, 1987.

Jlannmay JI.A., Jlupmm E.M. I'uagponunamuka. 3-¢ u3a. M.: Hayka, 1986.

Jlotisackmii JI.I'. MexaHuka KuaKocTu U rasza. 5-e uzn. M.: Hayka, 1978.

Uepnsiit I'.T'. T'a3oBasg nunamuka. M.: Hayka, 1988.

Kymukosckuii A.T., Jliooumos I'.A. MarautHas ruapoanHamuka. M.: @mmarrus, 1962.

Crneskun H.A. JIlunamuka BS3KoOH HeC:kKUMaeMok sxuakocT. M.: ['oc. u3n-Bo ¢us.-tex. JuT-psl, 1955.
[panaras JI. T'unpoaspomexanuka. PX/I, 2000.

0. Inuxtusr I'. Teopus norpanuyHoro cinos. M.: Hayka, 1974.
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Cenos JI.U. [Tnockue 3agaun THAPOTUHAMUKY U a3pouHaMUKu. 3-e 3. M.: Hayka, 1980.

2. Aopamoruu I'.H. IIpuknagnas raszopas nuHamuka. M.: Hayka, 1976.

3. MexaHuka CIUIONIHBIX cpel B 3amavax. T. 1, 2 /T4, T'anmun, A.H. T'onyostaukos, S1.A. KameHsapx u np.
M.: MockoBckuii aunei, 1996.

4. Yapueii U.A. Ilogzemnas ruaporazonuHamuka. M.: ['ocronrexuznat, 1963.

5. JlumanoB A.M., Kucapos 1O.P., Kintounukos W.I". HucneHHbIN SKCIEPUMEHT B KJIACCHUECKOM
THIpOMEXaHUKe TYpOyJIeHTHBIX TOTOKOB. ExarepunOypr: Uzn-so Yp. OPAH, 2001.

6. Tepmynu I'.3., XKyxoBunxuit E.M. KoHBekTuBHas HEyCTOMIMBOCTh HeC)KUMaeMoit xuaxkocti. M.: Hayka,
1972.

7.  VYwuzem JIx. JIluneitnvie u HemuHeHbIe BOMHBL. M.: Mup, 1977.
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