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1.1.9. MEXAHUKA KUJIKOCTHU, I'A3A U IIJIA3ZMbI

(pusuKo-MaTeMaTHYECKUE U TEXHHYECCKUE HAYKH )

Beenenue

B ocHoBy HacTosIIel mporpaMMbl OJOKEHBI CIEAYIOMNE AUCITUIUIMHBLI: MEXaHUKa CIUIOIIHOM Cpebl, THAPOMEXaHuKa,
ra3oBasi TMHAMUKA, TEPMOANHAMUKA, IIEKTPOAMHAMHUKA.

[Iporpamma pa3paboTraHa 3KCIIEPTHBIM COBETOM BEICIICH aTTECTAIIMOHHONH KOMEICCHMHM MUWHHCTEPCTBA 0OOpa30BaHMS
Poccutiickoit denepanuu no MaTeMaTUKEe U MEXaHUKE MPH y4acTUU MOCKOBCKOTO TOCYJapCTBEHHOTO YHUBEPCUTETA UM.
M.B.JIomoHOoCOBa, MOCKOBCKOTO (PH3MKO-TEXHUYECKOTO0 MHCTUTYTa (TOCYIapCTBEHHOIO YHUBeEpcuTeTa) u MHCTUTYTa
TIPUKIIATHOW MEXaHUKN Y pasibckoro otaenenus PAH.

1. BBoaHBbIE M0J105KeHUSA

[onsTHe cromHoM cpenbl. MUKPOCKONMMYECKHE, CTATUCTHYECKHE U MAaKPOCKONUYECKUe (PEHOMEHOIOTHUECKUE METOIbI
ONMCAaHUs CBOMCTB, B3aUMOACUCTBUI U IBUKEHUN MaTEPUATIbHBIX CPE.

Oo0mactu IMPUJIOKCHUSA MEXAHUKHU XUIAKOCTHU, ra3a WU IJIa3MBbl. Mexanuueckue MOJECIN, TCOPETUUCCKAad CXeMaTu3aluud U
MOCTaHOBKA 3a/1a4, SKCIIEPUMEHTAIbHBIE METO/IbI UCCIIEIOBAHUI.

OcCHOBHBIE HCTOPUYECKHE 3TAIbl B PA3BUTUU MEXAHUKHU >KUAKOCTH U rasa.

2. KuHeMaTHKa CINIOIIHBIX Cpej

CucreMbl OTCUETa U CUCTEMBI KOOpAMHAT. JIarpaHKeBbl U SHIEPOBbI KOOpAUHATHL. MHEpIUalbHble 1 HEMHEPLHUATbHBIC
CHUCTEMBI OTCUYETA B HBIOTOHOBCKOW MEXaHUKE.

Touku 3penust Ditnepa u Jlarpanxa npyu U3y4eHUH JIBUKEHUSI CIUIOMIHBIX CPE/I.

OnpeneneHus U CBOMCTBA KMHEMAaTUUYECKUX XAPAKTEPUCTUK ABMKEHUS: MEPEMELICHUs, TPAEKTOPUH, CKOPOCTh, JIMHUU
TOKa, KPUTHYECKHE TOUYKH, YCKOPEHHE, TeH30p CKOpOCcTel nedopMaIliiii ¥ €r0 WHBAPHAHTHI, BEKTOP BUXPS, TMOTSHITHAI
CKOPOCTH, HUPKYJISALIHAS CKOPOCTH, YCTAHOBUBILIEECS] U HEYCTAHOBUBILIEECS IBUKEHUE CPEIBIL.

KunemaTtudeckue cBOCTBa BUXpEH.

3. OcHOBHbBIE MOHATHS U YPABHEHUSA TUHAMHKH M TePMOJIMHAMUKHI

3aK0oH COXpaHEHUS MACCHl. Y paBHEHHE HEPA3pBIBHOCTH B MEPEMEHHBIX Diiepa u Jlarpamxka. YciioBUe HEC)KIMAEMOCTH.
MuorokomoneHTHble cMmecu. [lotoku  muddysun. VYpaBHeHHs HepaspelBHOCTH B Qopme DOifnmepa s
MHOTOKOMITOHEHTHBIX CMECEH.

MaccoBble U TOBEpXHOCTHBIE, BHYTPEHHHE M BHEIIHWE CHUJIBL. 3aKOHBI COXPAHEHHUS] KOJUYECTBA JBIKEHUSI 1 MOMEHTOB
KOJINYECTBA JIBMXKEHUS JUIl KOHEUHBIX Macc CIUIOLIHOM cpensl. JuddepeHunansHeie ypaBHEHUs IBHKEHUSI 1 MOMEHTA
KOJIMYECTBA JIBUKECHHUSI CIUIOIIHOM Cpenbl.

PaboTa BHYTpeHHHMX MOBEPXHOCTHBIX cHi. KuHeTHudeckas SHeprusi U ypaBHEHHE >KUBBIX CHII JIJIsl CIUIOLIHOHM Cpeflbl B
WHTErpanbHOU U quddepeHianbHoi Gopmax.

[lonsaTne o mapameTrpax COCTOSIHHSI, MPOCTPAHCTBE COCTOSIHWM, TpOIEccaX M LUKIAaX. 3aKOH COXPaHEHWs SHEpruu,
BHYTPEHHSS dHEprus. YpaBHEHHE NMPUTOKA Teruia. BexTop mortoka teruia. JuddepeHnuanbHbie ypaBHEHUS SHEPTHU U
MPUTOKA TeIUIa. 3aKOHBI TEITONPOBOIHOCTH Dyphe. PasniuHble YacTHBIE MPOIECCHI: aHadaTHIeCKui, H30TePMUYECKUM
u Jap.

O6patumble n HeoOpaTuMbIe nponecchl. CoBepiieHHbI ra3. Lukn Kapro. Bropoii 3axoH TepMOIuHAMUKN. DHTPOIIUS U
abcomoTHasg Temmeparypa. HeKoMIeHCHpOBaHHOE TEIUIO W IPOM3BOJICTBO JHTPONMH. HepaBeHCTBO UCCHIIALINY,
toxkaectBo ['nb6ca. [uccunatvpras (yHknus. OCHOBHBIE MaKPOCKOITUYECKUE MEXaHWU3MbI TuccHmaimu. [loHsTHe o
npuHnune OnH3arepa. YpaBHEHUS COCTOAHUA. TepMOIMHAMUYECKUE TOTEHIINANBI IBYXIIAPAMETPUUECKUX CPEL.

4. Moaeau »KUIKUX H Ta3000pa3HbIX cpel

Mopenb uneanbHOM >KUAKOCTH. YpaBHeHUs Ounepa. [lonHble cucTeMbl ypaBHEHUU sl MACATBHBIX HEC)KUMaeMOU U
cxuMaeMoi xxuakocteil. HauanbHble U rpaHUYHBIE YCIOBUSL.

Nurerpanel beprymm n Komu — Jlarpanka. fIBieHne kaBuTanuu.

Teopema ToMcoHa U AMHAMUYECKUE TEOPEMBI 0 BUXpsAX. Bo3nukHoBenue Buxpeil. Teopema brepkHeca.

Mogens Bsi3K0M kuAKocTH. JInHelHO-BsA3Kas (HbIOTOHOBCKAs) )KUAKOCTh. Y paBHeHus1 HaBbe — Ctokca. [lomHbIe cucTeMBbl
YpaBHEHUH I BSI3KHMX HEC)KUMaeMOW W CKuMaeMou xujkoctel. HauanbHble W rpaHuyHble ycnoBus. uccunanus
SHEPIrUU B BSI3KOH TEMIOMPOBOJHOMN KUIKOCTH.

[IpuMeHeHne WHTETPATbHBIX COOTHOIICHWH K KOHEYHBIM O00BeMaM Cpeibl MPH YCTAHOBUBIIEMCS IBIKCHHH. Teopus
PEaKTHUBHOM TATU U TEOPHS UII€AJIBHOrO MPONeIIepa.

5. HOBerHOCTH Pa3pbiBa B TCUCHUAX KUTKOCTH, I'a3a U MJIa3Mbl



[ToBepxHOCTH CNAOBIX M CHJIBHBIX Pa3pbIBOB. Pa3phIBBI CIIJIONTHOCTH. Y CIOBHS HA MOBEPXHOCTAX CHIIBHOTO pa3pbiBa B
MaTepHaIbHBIX CpPe/laX U B 3JIEKTPOMArHUTHOM ToJie. TaHTeHIIHaIbHBIE Pa3PhIBBI U YIapHBIE BOIHBI.

6. 'mapocraTuka
PaBHOBecHe XUAKOCTH U Ta3a B IMOJI€ MMOTEHIIMANBHBIX MAacCCOBBIX CHII. 3aKOoH ApxuMmena. PaBHOBecwe W yCTOHYHMBOCTD
TJIABAFOIIHX TS U aTMOC(EPHI.

7. JIBuikeHMe uaeajibHOM HeC:KMMAaeMOM sKMIKOCTH

OOmass Teopus HENPEPBIBHBIX IOTCHUIHMAIbHBIX MABWXKEHUH HECXKHMaeMoll >xuakoctd. CBOWHCTBA TapMOHHYECKHX
¢byHkumii. MHOTO3HaYHOCTH MOTEHIMAlda B MHOTOCBSI3HBIX oOnacTsax. KuHemartnueckas 3agada O TPOU3BOJIEHOM
IBIDKEHUH TBEPAOro Tella B HEOIPaHWMYEHHOM OObeME HIEajJbHOM HEC)KUMAEMOW >KUAKOCTH. DHEPrus, KOJINYECTBO
JBIDKEHUS M MOMEHT KOJIMYECTBA ABWXCHUS XKMIKOCTH IPU IBIKCHUM B HEH TBepAoro Tena. J[Bmkenue cdepsl B
UeanbHON KUIKOCTH.

Cunbl BO3ACHCTBHS HICATBHON KHUIKOCTH Ha TENO, ABHXKYIIeecs B Oe3rpaHMYHON Macce XKHAKOCTH. OCHOBBI TEOPHH
MIpucoeTMHEeHHBIX Macc. [lapamoke Jamambepa.

[Inockue nBmkeHUs uaeanbHOW kuAKocTH. DyHKIMS Toka. [IpuMeHeHHE METOAOB TEOPUHM AHATUTHYECKUX (PYHKIHMN
KOMILJIEKCHOTO MEPEMEHHOTO ISl PEHICHUs MIIOCKUX 3a7ay TMAPOAMHAMUKH U aspoanHamMuky. CTalroHapHoe oO0TeKaHue
KHUAKOCTBIO MUHHApa U nipodwist. @opmynsl Yameirnaa u Teopema JKykosckoro. [Ipasuno XKykosckoro n Yammsiruaa
OTIpeIeTIeHHsI IUPKYJIISIINI BOKPYT KPBUTBEB C OCTPOH 3a1Hel KpoMKoi. Hecrammonapaoe o0Tekanne npoduie.
[Tnockue 3a1aun 0 CTPYHHBIX TEUCHUAX KUAKOCTH. OOTeKaHHE TN ¢ OTPBIBOM cTpyil. Cxembl Kupxroda, Idpoca u mp.
Omnpenenenue moyig CKOpocTed MO 3aJaHHBIM BUXpAM U UcToyHMKaM. @opmynsl buo - Casapa. IlpsmonuHelHblid 1
KOJIbLICBOW BHUXpHU. 3aKOHBl paclpelesieHHs MAaBlICHUH, CHIbl, OOYCIOBIMBAIOLIME BBIHYXAECHHOE BIDKECHHE
HIPSAMOJIMHEWHBIX BUXPEN B IUIOCKOM ITOTOKE.

IlocraHOBKa 3amaud W OCHOBHBIE pE3yNbTaTBl TEOPHM KpbUIa KOHEYHOro pa3Maxa. Hecymas nuHHA W Hecymas
MTOBEPXHOCTb.

[ToctanoBka 3amaun Komu — IlyaccoHa o BoJIHaX Ha MOBEPXHOCTHU TSKEIOW HECKUMAEMOH XKUAKOCTU. ["apMoHnUeckue
BoiHbL. Pa3zoBasg W rpynmnoBas ckopocTh. Jucnepcust BonH. IlepeHoc sHEpruuM mporpecCUBHBIMM BOJIHAMH. Teopus
Menkoi Boabl. YpaBHeHus byccunecka u Kopresera — ne Bpuza. Henuneitnsie Bonabl. CONHUTOH.

8. /IBH:KeHUe BSAI3KOM KMAKOCTH. Teopusi NOrpaHM4YHOro cjiosi. TypOy/jieHTHOCTD

JlamMuHapHOe NBHKEHUE HecxkuMaeMoul Bs3koil skunkoctu. Teuenus Kysrra u [lyazeiins. TedeHue BSI3KOW KUIKOCTH B
muddysope. duddysust BUXpsL.

[pubmmkenus Ctokca n O3eeHa. 3a1aua 0 JBMKCHUU CHEPhI B BA3KOH KUAKOCTH B mocTaHoBKe CTOKCa.

JlaMuHapHbIii orpaHuyHbIA cioi. 3agaua bnazuyca. IHTerpanbHble COOTHOILLIEHUS U OCHOBAHHBIE HA UX UCIIONb30BAaHUU
MpHUOJIMDKEHHBIE METONbl B TEOPUM JIAMHHAPHOTO TIOTPAaHUYHOTO CiOs. SIBIeHWME OTphIBa TOTPAHUYHOTO CIOS.
Y eToianBOCTh MOTPAHUTHOTO CJ10sI. TermI000MeH ¢ IIOTOKOM Ha OCHOBE TEOPHH IMMOTPAHUIHOTO CIIOSI.

TypOynentHocts. OmbiT Pelinonbiaca. Ypasnenuss Peiinonbaca. TypOyneHTHbIM ©epeHOC TeIula W BELIECTBA.
[Momysmmuprueckue Teopun TypOymeHTHOCTH. IIpodumns ckopoct B morpaHudHoM cioe. Jlorapudmudeckuii 3akoH.
[IpsiMoe dncieHHOE PEIICHNE YpaBHEHUH THIPOMEXaHUKU MTPH HATUYIUHN TYPOYJICHTHOCTH.

CoOomHast ¥ BbIHYXKIeHHass KoHBekius. [IpuOmwkenue Byccunecka. JluHeliHass HeyCTOWYHMBOCTH IOJIOTPEBAEMOTO
IIJIOCKOTO CJIOSI M MOPOT BO3HUKHOBEHHUSI KOHBEKIUU. [IOHSATHE O CTpaHHOM aTTpaKTopeE.

JIBw>keHMe KUJKOCTU U ra3a B mopuctoil cpene. 3akon Japcu. Cucrema muddepeHInanbHbIX YPaBHEHUH MOA3EMHOMN
ruzpora3oauHaMuku. HeycranoBugiascs (GuiabTpalius rasa. [[puMepbl TOUHBIX aBTOMOJIEIIBHBIX PEIICHUM,

9. JIBu:KeHMe cokMMaeMoi kuakocTu. I'a3oBasi AMHAMKMKA

PacmpocTpanenue MaibIx BOZMYIIEHHH B CKUMaeMOH XuAaKocTH. BomHoBoe ypaBHeHne. CKOPOCTH 3BYKa.
3anazgsiBatomne noreHuuaisl. Dddekr Jommiepa. Konyc Maxa. YpaBHeHHs ra30BOH TUHAMUKH. XapaKTEPUCTHKH.
Bnusinue cxxumaemMocTt Ha popMy TpyOOK TOKa IPpH YCTAaHOBHUBILIEMCS ABMKEHUHU. DJIeMEHTapHas Teopus comuia Jlasans.
OpHOMEpHBIE HEYCTAaHOBUBIIHECS [BIKEHHUS Ta30B C IUIOCKHUMH, LWIMHIPHYECKUMH U CHEPUUECKUMH BOJHAMHU.
ABTOMOJIENTbHBIE ABM)KEHHUS M KJIACCHI COOTBETCTBYIOIINX 3aJ1a4. 3a7auu O TIOPIIIHE M O CHIILHOM B3pBIBE B rase.

Bomner Pumana. Oddexr onpoxunsiBanust BoinH. Apmabara [toronno. Teopema Llemriena. DBONIOLMOHHBIE H
HEDIBOJIIOIMOHHBIE Pa3PBIBBL.

Teopus BoxH netonanuu u ropenus. [pasuio Xyre u ero obocHoBanwMe.

3amaya 0 CTPYKType CHIIBHOTO pa3phiBa.

KauecTBeHHOE onucanue pemeHus 3a1a4u 0 paciajie NPOU3BOJIBLHOTO pa3phIBa.

Ilnockue cranuoHapHbIE CBEPX3BYKOBbIE TeueHHUs raza. Meron xapaktepuctuk. Teuenue IIpanaris — Maitepa. Kocoi
CKa4OK yrutoTHeHHs. OOTeKaHHe CBEPX3BYKOBBIM MOTOKOM ra3a KivHa M KoHyca. [loHsTre 00 00TeKaHUHU Ted ra3oM C
OTOIIEIIEH YJapHOU BOIHOM.

JIuneiinas Teopus 0OTeKaHUS TOHKUX MPOo(IIICH U TSN BpaIcHUs.

TeueHus ¢ runep3ByKOBBIMU CKOPOCTSMU. 3aKOH conpotusieHus HproToHa.



10. DnekTpOMarHuTHBIE ABJIEHUS B 5KHIKOCTAX

ONeKTpOMarHuTHOE TMoyie. YpaBHeHHss MakcBemia B Tycrore. B3auMoneHCTBHE BIIGKTPOMAarHUTHOTO IIOJIS C
npoBonarkamu. Cuna Jlopenma. 3aK0H COXpaHEHHS MOJTHOTO 3apsana. 3akoH OMa. Cpelnbl ¢ HacaTbHON MPOBOIUMOCTEIO.
Bexrop u ypaBHenue YMmoBa — [lofinTunra. J[>k0yneBo Temio. YpaBHEHHsI UMITYJIbCA U MIPUTOKA TEILIa JUIsl IPOBOASLICH
CpeJbl.

YpaBHEHUS MATHUTHOM THIIPOJUHAMHUKH. Y CIIOBUSI BMOPOXKEHHOCTH MarHUTHOTO TOJIs B cpeay. [loHsaTre 0 monsipu3anuu
Y HAMarHUYABAHUH )KHIKOCTEH.

11. ®usuyeckoe nogodue, MogeIUPOBAHNE

Cucrema OIpeeNsOmnX IMapaMeTpoB JUIS BBIACNEHHOTO Kiacca sBieHWi. OCHOBHBIE M TNPOW3BOJTHBIC EIMHHUIIBI
mmeperns. @opmyna pasmepHocteil. I[Tu-reopema. Ilpumepst mpunoxkenuit. Onpenenenue (HU3MUECKOTO TOIO0MS.
Monenuposanue. Kpurepun nogobus. Uucna Ditnepa, Maxa, ®pyna, Pefinonsaca, Ctpyxana, [Tpanaris.
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