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I. OHUCAHHUE ITPOI'PAMMBbI

Hacrosmas nporpaMMa* Io CrneuuajabHOCTH 1.1.9. — «MexaHuka KHUIKOCTH, TIaza MW IJ1a3MBbI»
npe€aHasHadycHa jid OCYILICCTBJICHUA IHpuUeMa 110 O6pa30BaT€J'II)HBIM mnmporpaMmmaM  BBICIIECTO
O6paSOBaHI/IH — HIporpaMmaM NnoArOTOBKH HAYYHBIX U HAYYHO-IICAATOTHYCCKUX KaJAPpOB B aCIIUPAHTYPEC,
COACPKHUT OCHOBHBLIC TCMbI W BOIIPOCBHI K BCTYHNHUTCIBHOMY OJK3aMCHY IO CICHHUAJIBHOCTH, CIIMCOK
OCHOBHOM M JJONOJHUTEIBHOM JIATCPATYPhI U KPUTCPUNU OLCHUBAHUA.

*TeMbl U BOIPOCHI IIPOrpaMMBbI He JI0JDKHBI TIpeBbimarh TpedoBanuii ®I'OC BO maructpaTypbl U clieldaliuTeTa.
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. OBIIASA YACTD

JluneiiHble 0TOOpaKeHMsI, ONEpallid C MaTPULIAMHU, PEIIEHHUE CHUCTEM JIMHEHHBIX alreOpandecKux
ypaBHeHHi. Teopema 0 HEIBHOM (QyHKITHH.

3amaua Komm nyisi cucteMbl OOBIKHOBEHHBIX Mu((epeHIManbHbIX ypaBHeHUN. DyHIaMeHTalbHas
CHUCTEMa pELICHUHA CHUCTEMbl JIMHEHHBIX U (EepeHIIHaNbHbIX YpPaBHEHUH C IOCTOSHHBIMH
kod(pdurmentamu. Meroa Bapuanuu mnoctossHHBIX. Knaccudukarnus Ilyankape ocoObIx Touek Ha
IUIOCKOCTH. Pelenne nmHeitHOro ypaBHEHHE N-To MOpsAKa, KBa3UMHOTOUJICHBI.

®opmyinsl ['aycca—OcTtporpanackoro n Ctokca.

CpoiicTBa mpou3BogHON aHanuTH4eckoil (yHkimu U uaTerpan Komm. IIpocreifmme koHpOpMHBIE
otoOpakenus. Psawr Tetinopa u Jlopana.

Knaccudukanus u mpuMepsl JIMHEHHBIX YpPaBHEHUH C YAaCTHBIMH IMPOU3BOIHBIMH 2-TO TMOPSIKA.
OCHOBHBIE BUJIbl HAUAJIBHBIX U KPAEBBIX YCIOBUN. XapaKTEPUCTUKH JIUHEHHBIX YPAaBHEHUHN C IBYMS
HE3aBUCHMBIMU IEPEMEHHBIMHU.

®opmyna Dunepa I MOJAA CKOPOCTEM B TBEPAOM TeEJE; TEOPEMBI CIIOXKEHHS CKOPOCTEH U
YCKOpPEHU# Ai1s TOukHy; yckopenue Kopuonuca.

NuepumanbHble cucTeMbl oTcueTa, npuHiun ['anues. CUiibl UHEPIIUH.

CB0Oo/HBIE U BBIHYXJIECHHBIE KOJICOAHUS JTMHEHHOIO OCUHMJUIATOpPA C TpeHHEeM. MareMaTH4YecKHi
MasiTHUK U er0 (a30BbIi MOPTPET.

[lomyuenne opOUT B 3amaye O MABIKEHHMM MAaTepHAIbHOM TOYKM B TPAaBUTAIIMOHHOM IIOJIE
MPUTATUBAIOLIETO LIEHTPA.

BHyTpeHHME M BHEIIHHME CHJIBI ISl CUCTEMBI MAaTE€pPUAIbHBIX TOYEK. 3aJaHHbIE CUJIBl U pEaKLuu
cBs3eil. Teopembl 00 M3MEHEHHWU M 3aKOHBI COXPAHEHUS HMITYJIbCA, KHHETHUYECKOIO MOMEHTa M
KUHETUYECKON IHEPTUHU CUCTEMBL. MOJEIN CUJT TPEHUS.

VYpaBHEHHUsI IBUKEHUS TBEPAOrO TeJla C MPUMEHEHUEM TIaBHBIX OCENl MHEpLMH. Bpamienue tBepaoro
Tena 1o uHepuu. OcecHMMETPHYHBIN BOTUOK, THPOCKOMIMYECKUH YPQEKT.

Mogene uaeanbHbIX CBA3€W. YpaBHeHus Jlarpanka m ['aMHIIbTOHA JUIsl TOJIOHOMHBIX CHCTEM C
NOTEHIMAIbHBIMYU cUIaMu. VIHTerpan sHepruu, HUKINYeCKUd MHTEerpaj. BapuanMoOHHbBIN NPUHLKI
l'amunpToHA.

Teopema Jlarpanxa 00 yCTOMYMBOCTH MOJIOKEHUSI paBHOBeCHs. Teopus Majbix konebanuii. Teopema
Sxo0u 06 WHTETPUPOBAHUHN KAHOHHYECKUX YPAaBHEHHUH, METOJT Pa3ICIICHUS IEPEMEHHBIX.
YmpaBnseMocTb, HaOIIOAAEMOCTh, CTAOMIM3UPYEMOCTh MeXaHHMYecKux cucteMm. OlleHUBaHUE
COCTOSIHUSI IIPU CIy4yalHBIX Bo3MylleHusx. [IpuHnun makcumyma IloHTpsirmHa B ONTHUMallbHOM
yIIpaBJICHUU.

CBoiicTBa TEH30pOB KOHEUHBIX M MIIBIX Aedopmaruii. KnHemMaTnaeckuid CMBICI KOMIIOHEHT TEH30pa
ckopocteil nedopmanuu. Kunematnueckue cBoiicTBa Buxpeil. CoxpaHeHHE MacChl U ypaBHEHHE
HEPa3pbIBHOCTU B IEPEMEHHBIX Dilnepa u Jlarpanxa.

MaccoBble U MOBEPXHOCTHBIE CUJIbI. 3aKOHbI M3MEHEHMSI MMIIYJbCa U KMHETHYECKOTO MOMEHTA.
CuMMeTpUYHOCTh TeH30pa HampspkeHui. uddepeHnnanbable ypaBHEHUS JBWKCHHS CIUIOIIHOM
cpenbl. CBsI3b MEXAy HANpsHKEHHBIM COCTOsSIHUEM U nedopmanueid. Onpenensionnue COOTHOIEHUS.
3aMKHYTbIE CUCTEMbI YPAaBHEHUH.

Teopema 00 U3MEHEHUH KUHETHYECKON SHEPTHH, paboTa BHYTPEHHUX MOBEPXHOCTHBIX cuil. [lepBbIit
3aKOH TEPMOJMHAMHKH. YpaBHEHUE IIPUTOKA Terula. DBekrop MOTOKa Temia, 3aKoH
teronpoBoaHocTd Pypbe. BTopoil 3aKOH TEpMOAMHAMUKHA. DHTPOIIUSL.

Mogenn wupaeanbHbiXx KuAkoctedl. [locTaHOBKM 3amad. Y CTaHOBUBIIHMECS TEUECHHS, HMHTErpall
bepuynnu. Ilapagokc JI’AnambGepa. IlotenumanbHble Tedenusi, wunterpan Komum—Jlarpamxa.
Buxpessle Teuenus, TeopeMsl ToMcoHna u Jlarpanxa.
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Mogenb BA3KOW HBIOTOHOBCKOM KHMJIKOCTH, IIOCTAHOBKA 3a/1a4, TPaHUYHBIEC YCI0BHs. JJaMuHapHbIE 1
TypOynenTHble TeueHus. Yucno Peiinonpaca. Teuenue [lyaseiins. Ypasuenus Peitnonbaca. [lonarue
0 ITIOTPaHUYHOM CJIOE.

Mogenbs JIMHEWHOrO YyIPYroro Ten, 3akoH ['yka, IOCTaHOBKM 3aJad TEOPUU YIPYrOCTH B
NEPEMEIIEHUAX U HaNpsDKeHUsAX. [IpononbHbIe 1 onepedYHble BOIHBI B M30TPOIHOM yIIPYTOH cpele.
OyHKLUS HAMPSDKEHUH IIIOCKOT0 HAPSHKEHHOTO cOCTOsTHM. 3a1ada Jlame o ToncTocTeHHO# Tpyoe.
Crna0ble 1 CHIIbHBIE Pa3phIBBI. Y CIIOBHSI Ha TIOBEPXHOCTH pa3pbiBa. Y AapHble BOHBL. Ynciao Maxa.
Mopenu Heynmpyroro MOBEAECHHS TeN: MWJealbHas IUIACTUYHOCTb, YIPOYHEHHE, JIMHEWHAas
BA3KOYIIPYTOCTb.

AnunabaTuyeckue W M30TEPMHUYECKHE Tpolecchl. TepMOAMHAMUYECKHE MOJEIH  BSI3KHUX
TEIUIONPOBOAHBIX COBEPIIEHHOTO ra3a U HEC)KUMAEMOM JKUIAKOCTH. JINHEHAs TEpMOYTIPYTOCTb.
MonenupoBanue pu3nYecKux NpoeccoB, nu-reopema. Kpurepun nogoomus.

Jluteparypa k o0uiei yacTu

Koctpukun A.U. Beenenue B anredpy. OcHoBsl anredpsl. M.: @usmatiur, 1994.

3opuu B.A. Martematnyeckuii ananus. Y. 1, 2. M.: U3n-so MITHMO, 2012.

OununnoB A.®. Beenenune B Teopuio auddepenumansueix ypaBHenuil. M.: Epnmtopuan YPCC,
2004.

JlaBpentbeB M.A., [llabar b.B. MeTozs! Teopun QpyHKIHMIA KOMIUIEKCHOTO iepemenHoro. M.: Hayka,
1973.

TuxonoB A.H., Camapckuii B.A. YpaBaenust marematnueckoit ¢pusuku. M.: Hayka, 1966.

Mapkees A.Il. Teopernueckas mexanuka. M.: Hayka. 1990.

I'ony6eB HO.®. OcHoBbI TeopeTnyeckoit Mmexanuku. M.: Uza-so MI'Y, 2000.

Anekcannpos B.B., boarsuckuii B.I'., Jlemak C.C., IlapycuuxoB H.A., Tuxomupor B.M.
OnTtumanbHoOe yIpaBieHue ABwkeHneM. M.: @uszmaraut, 2005.

Cenos JI.1. Mexanuka crutomrnoit cpensl. T. 1, 2. M.: Hayka, 1994.

Wnprommn A.A. Mexanuka criiomHol cpenbsl. M.: M3a-so MI'Y, 1978.

Kouwun H.E., Kubens 1.A., Po3e H.B. Teoperndeckas rugpomexannka. T.1, 2. M.: ®u3matrus. 1963.
Yepnsbiii ['.I'. I'a3oBas nunamuka. M.: Hayka. 1988.

[Tobenps B.E., 'eopruesckuii J[.B. OcHOBBI MexaHUKH CcITOMIHON cpeabl. M.: @uszmatiurt, 2006.
lanun ['A., Tony6stHukoB A.H., Kamenspxk S.A., KapmuxkoB B.II., Kynukockuii A.I'.,
[TerpoB A.T'., Ceemnukosa E.W., llukuna WU.C., Oraut M.D. MexaHuka CIUIONIHBIX CPEJl B 3a/1a4ax.
T. 1.: Teopus u 3agauun. T. 2.: OtBeTHI U peuieHus. M.: MockoBckuit nuueit, 1996.

Hogauxkuii B. Teopus ynpyroctu. M.: Mup, 1975.

Moucees H./I. Ouepku pazsutusa Mexanuku. M.: Uzn-so MI'Y, 1961.

II. OCHOBHBIE PA3IEJIBI 1 BOITPOCHI K OK3AMEHY

JluneiiHble OTOOpaXKEHHUs, ONEepali C MaTPULIAMH, PELICHUE CHCTEM JIMHEWHBIX ajareOpandecKux
ypaBHeHul. Teopema o HessBHOW (GyHKIHH. JIMHEWHBIE omepaTopsl B N-MEPHOM IPOCTPAHCTBE.
CoOcTBeHHBIE 3HAUEHHS U COOCTBEHHBIE BEKTOPHI JINHEHHBIX ONEPaTOPOB.

Psin Teiinopa mist QyHKITMU OTHOW M HECKOJBKHUX MepeMeHHbIX. Psanbr @ypre, uaterpanst Oypobe.
JuddepeHnmanbabie onepaTopbl: TpajiueHT, AUBEPTeHIMs, poTop, onepaTtop Jlammaca. O6bemHbIe,
MMOBEPXHOCTHBIE M KpUBOJIMHEHHbIE HHTEerpasibl. dopmynsl Octporpanckoro—Iaycca m Crokca
npeoOpa30BaHusl HHTETPAJIOB.

3amaua Komm st oObikHOBEHHOTO Ju((EepeHIMATbHOTO YpPaBHEHHsS TEPBOTO  MOPSIKA.
Cy1iecTBOBaHNE U €IMHCTBEHHOCTD PEILICHUS.

Jluneiinoe muddepeHnmnanbHoe ypaBHeHUE N-rO Topsaka. JIMHEHOEe OTHOPOIHOE YpPaBHEHHE.
JluHeliHas HE3aBUCUMOCTh W (yHAAMEHTalbHas cucTema perieHuil. JlerepmuHaHT BpoHckoro.
Jluneiinoe ypaBHeHHE N-TO MOPsAKA ¢ TTOCTOSHHBIMU K03 dunmentamu. Odimee penienne. azoBoe
npoctpancTBO. MHTerpanbHble KpuBble. OcoOble TOYKM CHUCTEMbI JMHEHHBIX ypaBHEHHMH. THITBI
0COOBIX TOYEK Ha MIOCKOCTH.

@OyHKIMU KOMIUIEKCHOTO mepeMeHnHoro. [IponsBoanas u auddepenunan GyHKINN KOMIUIEKCHOTO
nepemenHoro. Ycnosus Komu—Pumana. Ananmutnueckune (yskmuu. [Ipocteitmme koHpOpMHBIE
OTOOpaXKCHHSI.
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®opmyna Komm. Psiapr Teitnopa u Jlopana. OcoObie TOYKH OHO3HAYHBIX AaHATUTHYECKUX (DYHKITHI.
Knaccudukanuss nuHEMHBIX ypaBHEHHH € YacTHBIMM  IPOM3BOJHBIMH  2-TO  MOpSAKA.
XapakTepUCTUKU JIMHEHHBIX YPABHEHUH C JBYMsI HE3aBUCUMBIMH NTepeMEHHBIMU. [Iprmepnl pa3HbIxX
TUIOB YpaBHEHUN U3 MEXAHHUKH CIUIOIIHOM Cpebl U (PU3HKH.

VYrnoBas ckopocTh abcomoTHO TBepaoro Ttena. dopmyna Dinepa Juisi MONS CKOPOCTEH TOYEK
abCOJIIOTHO TBEPAOTrO Tena. TeopeMbl CIOXKEHHS CKOPOCTEH M YCKOPEHHMH B CIIOKHOM JBHKEHUH
TOYKH; yckopenue Kopuomnuca.

WHepuuaneHple  cUCTEMBl  OTCYETa, NPUHLUI  OTHOcUTenbHOocTH  [anmnes.  IlpuHiun
JNETePMUHUPOBAHHOCTH ISl CUCTEMBbl MaTE€pHAJIbHBIX TOYEK. AKCHOMa OCBOOOXKIEHHUS OT CBsI3EHl.
Uneansupie  cBszu.  Ilpunmun  anamOepa—Jlarpanxka. [IBikeHHE MaTepUalbHOM  TOYKH
OTHOCHUTEJIbHO HEMHEPLUAIBHON CUCTEMBI OTcueTa. CHIIbl HHEPLIMH.

CB00OO/HBIC U BBIHYKACHHBIC (110J ACHCTBUEM MEPUOIUYECKON CHIIBI) KOJIeOaHUsI TAPMOHUYECKOTO
OCIIIJUIATOPA C JUHEHHBIM BS3KHM TpeHHEM. MaTeMaTH4ecKnii MasTHUK U ero (a3oBBIA MOPTPET.
®u3nyecKkuil MasiTHUK: ypaBHEHUE IBUKEHUS, IPUBEACHHAS JUIMHA.

3amaua Kemsiepa O JOBMKEHWHM MaTepUalbHOM TOYKM B TPABUTALMOHHOM IIOJIE HEMOIBUKHOTO
npuTATHBaoniero IeHrpa. Kiaccudukaiust opOUT B 3aBUCUMOCTH OT 3HAUEHHUsS] MOCTOSHHOM
uHTerpana sHepruu. IlepBas n BTopasi KOCMUYECKHE CKOPOCTH.

BHyTpeHHME 1 BHEIIHME CHJIbI JIJIS1 CUCTEMbl MaTEpUabHBIX TOYEK. 3aJaHHBIE CHUJIBI U PEAKLUU
cBs3eil. TeopeMbl 00 M3MEHEHHWU HMITYJIbCa, KUHETUYECKOTO MOMEHTAa U KHMHETHYECKON 3HEepruu
CUCTEMBI MaTEpUAIbHBIX TOUYEK. 3AKOHBI COXpaHEHMsI. MO IMHENHOTO BSI3KOI'O TPEHHUS U CYyXOTro
tpenus Kymnona.

Junamuueckue ypaBHeHMsI Oinepa—IlyaccoHa ABW)KEHHS TSDKENIOIO TBEPAOrO Tela C
HEMOABMXKHOW Toukoil. Ciywait Dinepa: ypaBHEHHUs IBWIKEHHUS, TEPBbIE HMHTETpaibl, (a30BBIN
noptpet. Cinyuait Jlarpanxa: nepBble HHTErpabl.

VpaBHenus Jlarpanxka BTOpPOro poja Juisi T'OJOHOMHBIX CHUCTEM C NOTCHIHAIBHBIMUA CHJIAMH.
OO6001IeHHBIN HHTETPAJ SHEPTHH, IIUKINYECKUA HHTerpal. Bapuanuonusiii npuHImn ['aMuibToHa.
Teopema Jlarpamxa—/upuxiae 00 yCTOWYMBOCTH TIOJOKEHHUSI PABHOBECHS KOHCEPBATUBHOM
JarpaHkeBod CUCTEMBI. Y paBHEHUS MaJbIX KOJieOaHHIl: HOpMaIbHbIE KOOPAMHATHI, YACTOTHI MaJIbIX
Kosie0aHuH, o01IIee pemeHue.

Kanonuueckue ypaBuenus ['amuibToHa. YpaBHeHue ['amunpsrona—AK0o0u 1 €ro MoiHbIN HHTETpal.
Teopema SIkoOu 00 MHTETPUPOBAHUHN KAHOHUYECKHUX ypaBHEHHH | aMuiibToHA. OTBICKAHUE TIOJTHOTO
UHTerpasiia ypaBHeHHs [ aMuibToHA—SKOOM METOJOM pa3[eieHUus MEePEMEHHBIX B aBTOHOMHOM
cilydae, TpU HAIWYMHM [HUKIUYECKOM KOOPAWHATHI, NMPH OTACICHHH IEPEMEHHBIX B (YHKIHH
l'amuiibTOHA.

VYnpaBiasieMocTh, HaOIIOJaeMOCTh, CTAOMIM3UPYEMOCTh MeXaHWueckux cucteM. OleHnBaHUe
COCTOSIHUSI TPU CIy4dailHbIX Bo3MylIeHUsX. [IpuHuun makcumyma I[IOHTpsirMHA B ONTHMAalbHOM
yIpaBIEHUMU.

[lonsitue crutomHOM cpeasl. IIpocTpaHCTBEHHbIE M MaTepuaibHble KOOPAMHATHI, 3UIEPOBO U
JIarPaH’KE€BO ONMCAHWE JBMKEHUsS CIUIOIIHON cpenpbl. [lons nepemeriennii, CKOpocTel, yCKOPEHH,
COOTHOUIIEHUS MEXAY HUMH IIPU JIarpaHKEBOM U 3MJIEPOBOM ONMUCAHUM. TPAaCKTOPUH U JIMHUU TOKA.
TeH30pbl KOHEUHBIX W MajblX JAepopMaliii, UX CKaJspHbIE WHBApPUAHTBHI, CBSI3b C BEKTOPOM
NepeMeIeHs, YpPaBHEHUsS COBMECTHOCTH. TeH3op ckopocted nedopmanmii. KunemaTudeckwii
CMBICJT €70 KOMITIOHEHT.

JluBepreHiusi CKOpoCTH U BEKTOP BUXPSI CKOPOCTH, X MEXaHUYECKHUM cMbIci. L{upKysius BekTopa
ckopoctu. [loTeHImansHOe JBUKEHUE.

3aKOH COXpaHEHHUsl MAcChl JJiI KOHEYHOro o0beMa CIUIONIHON cpenbl. YpaBHEHHUE HEPa3phIBHOCTH
JUTSL COKMMAEMOM M HEC)KMMAeMOM Cpefibl B IEpeMEHHBIX Jisepa u Jlarpanxka.

3aKOH COXpaHEHHUs KOIWYEeCTBa ABW)KCHUS MAJIi KOHEYHOro oObeMa CIUIOMIHOW cpefbl. TeH3op
HanpspkeHui. [luddepennnanbHoe ypaBHEHHE TBHKESHUS TSl POU3BOIBHOM CIUTOITHON CPEIbI.
3aKOH COXpaHEHHs] MOMEHTa KOJIWYeCTBa JBMKEHUS AJsi KOHEUHOTO O00beMa CIIOUIHOW Cpelbl B
muddeperHumranbHoi popme. CUMMETpHS TEH30pa HANPSKEHUI.

3aKOH COXpaHEHHsI SHEPruu ANl KOHEUHOTO O0beMa CIUIONIHOW cpelbpl. BekTop moToka Teria.
JuddepenunansHoe ypaBHeHHE 3HEpruU. Teopema 0 KHHETHYECKOH 3Hepruu. Pabota BHYTpeHHUX
CWJI. YpaBHEHHE MPUTOKA Teria. AquabaTuyecKkue U U30TEPMHUUYECKUE TIPOIECChl, MPUTOK Terlia 3a
CYET TEIUIONPOBOJAHOCTH. 3aKOH TEIIONpPOoBOAHOCTH Dyphe.

OOpatumble U HeoOpaTUMBbIE Mpolecchl. BTopoil 3akoH TepmomumHamuku. ToxkaecTBo ['uOOca.
[Iputok sHTpOnuYU u3BHE. [[poN3BOACTBO HHTPONHH B HEOOPATUMBIX MPOLIECCAX.
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VYcnoBua Ha MOBEPXHOCTAX CHJIBHOTO pa3pbiBa B CIUIOIIHBIX cpenax. TaHreHIMalbHbIE pa3pbIBbl U
yAAapHBIE BOJIHBI.

Mopenb uaeanbHOM XKUIKOCTU. Y paBHEHUs JBIKeHUs Oinepa. [lonstue 6aporpornuu. 3aMKHYTHIE
CHCTEMBl YPaBHEHHUH ISl MJI€AIbHOW HEC)KMMAeMOW XKHUJIKOCTH U HICaTbHOro 0apoTpOIHOro rasa.
HavanbpHble ¥ rpaHUYHBIE YCIOBHS.

VYpaBHEHMsI COCTOSIHHA [UIl CKMMAEMBbIX JKUIAKOCTEH M Tra3oB. Mozenb COBEpIICHHOIO rasa.
Anmnabara Ilyacconma. Ilommas cucrema ypaBHEHHMM IS HACAIBHOTO  COBEPIIEHHOTO
TEIUIONPOBOAHOrO rasza. IloHsATHE O TEpPMOAMHAMMYECKHMX IOTEHLHUAIAX JABYXIapaMETPUUECKUX
ra3os.

Wurerpans! bepnymm n Komn—IJlarpanxa.

Kunematnyeckne W JAMHAMHYECKHE TEOPEMbl O BHUXPAX: TeopeMbl TomcoHa, Jlarpanxka,
I'enpMronsua.

[loTeHManbHbIE JBWKEHUS HEC)KMMaeMou KuJakocTh. YpaBHeHnue Jlammaca. [Ipumepst
MOTEHLMAIBHBIX TEUEHUH: MOCTYIATEIbHbIA MOTOK, UCTOYHUK, IWIIONb, TOUEUHBIM BUXPb. MeTox
HAJIO)KCHHS IOTOKOB.

[TorennuanpHble ABMKEHHSI 0APOTPOITHOTO CKUMAEMOTO ra3a ¢ MaJbIMU BO3MYILIIEHUAMHU. BoimHOBOE
ypaBHEHHE, €ro o0IIee pEeIIeHHe JId OJHOMEPHBIX JABMKEHHUH C IUIOCKOW U CcepruecKou
cummMetpueid. CKOpoCTh 3ByKa.

OmnpeneneHue mojs CKOPOCTEH HEC)KMMAEMOHM JKUAKOCTH IO 33aJaHHBIM HCTOYHMKAM M BHXPSM.
®opmyna buo—Casapa. [IpsmonnHelinas BUXpeBas HUTh.

JIBmxeHue cepsl B HECXKUMAEMOHN HIeaTbHOM KUIKOCTH C TIOCTOSSHHOW M TIEPEMEHHOM CKOPOCTHIO.
[IpucoenunenHas macca cgepsl.

II;mockne mOTEHIMANLHBIE TEUEHUS UIOCAJILHOW HECKUMAeMOH JKHUIKOCTH. KOMILIEKCHBIN
MOTEHIIMAJ, KOMIUIEKCHAs CKOPOCTh, METOJ KOHPOPMHBIX 0ToOpakeHuil. CTannoHapHoe o0TeKaHHe
KPYrOBOTO LMJIMHJPA C LIUPKYJSILMUEN 1 0€3 HUPKYJIALUH.

Cunpl, OedCTBYIOIIME Ha TEJO, IBWXKYIIEECS B HICAIBHON KUJIKOCTH: CHJIa COIPOTUBIIEHMUS,
nogbemHas cuia. CranuoHapHoe oOTekaHue KpbuioBoro mnpodwuns. [lapamoxe I’ Anmambepa—
Oninepa. Teopema JXXykosckoro o mnoxsemHou cuie. Iloctynmar JKykoBckoro—YarsirmHa is
OTIpeIeIICHUS IIUPKY SN BOKPYT KPBIIOBOTO MPO(HIISA ¢ OCTPOH 3aHEH KPOMKO.

OOrexanue ten co cpeiBoM cTpyid. Cxema Kupxrodda nns obrekanus ruactusbl. [loHsTne o
KaBHUTaLlUU.

ITocranoBka 3amaun Komm—IIyaccona o BosHax Ha IOBEPXHOCTH TSDKEIOW HECKUMAEMOU
KuakocTy. JInHeapu3zoBaHHas NOCTAaHOBKA. ['apMOHMYEcKUe BONHBI. AMIUIMTYZA, IEPUOJ U JUINHA
BOJIHBI, (ha3oBas W TIpyNNoBas CKOPOCTU. SIBIEHME IUCHEPCHM. YPABHEHUS MEJKOH BOJBI.
JluHeliHble AMMHHBIE BOJIHBI, BOJHOBOE YypaBHeHue. Pemenue JI’Anambepa 3amaun Komm—
ITyaccona nist OTHOMEPHBIX INIOCKUX BOJIH.

Mogenb JUHEWHO-BA3KOW KUAKOCTH. YpaBHeHUs pABuxkeHuss Hasbe—CTOkca, TeopemMa 00
W3MEHEHNU KHHETUYECKOW JHEPruu, AMCCHUIIALUS MEXaHUYECKONH DHEPrMM B BA3KOM >KHIKOCTH.
VYpaBHeHHEe MNpuUTOKa Tema. 3aMKHYTbIE CHCTEMbl YpPaBHEHUH M BSI3KOH TEIUIONPOBOIHOM
HEC)KMMAEMOH U CKUMAEMON KUAKOCTHU. [ paHUYHBIE yCIIOBUS.

Teuenue Kyatra. Teuenue Ilya3zeiins B kpyrioi Tpyoe.

JIBukeHHne BSI3KOW KHAKOCTH C MalbIMU U OonbliuMu yucinamu Pelinonbaca. [lpubGnmxeHue
Croxca. [Torpannunslii cioil. YpaBuenus [Ipanamist aas norpaHUYHOro ciiosi. ['paHUYHbIE YCIOBHSL.
3anaua brnasuyca. I[lonatue 06 oTpbIBE NOIPAaHUYHOTO CIIOSI.

TypOyneHntHole nBUXKEHUsS. YpaBHEHHs PeiliHonblaca A OCPEIHEHHBIX NapaMeTpOB ABMXKEHHUS
OJTHOPOJHOM HeckuMaeMol skuakocTH. TypOyneHTHble HampspkeHus. I'mmoresa ByccuHecka.
[Momysmnupudeckas teopus TypoymnenTHocTr [Ipanarns. K-amcnnon Mmoaens TypOyIeHTHOCTH.
Cuctema ypaBHEHMM ra3oBOW IUHAMUKM Ul aauaOaTHUECKUX JBMKEHUH COBEPILIEHHOIO rasa.
Ckopoctb 3Byka. Ynucno Maxa. PacnpocTpaHeHne BO3MYILEHUH B J1I03BYKOBBIX M CBEPX3BYKOBBIX
norokax. Konyc Maxa. Dddext [Jonmuepa.

OpHOMEpHBIE HECTAallMOHAPHBIC [BMKCHHUS. XapaKTepucThueckas ¢(opma YpaBHEHUH Ta30BOM
JuHaMHUKU. XapakrepucTuku. MuBapuanTel Pumana. Bonsasl Pumana. OnpoxuablBaHuE BOJIHBI
Pumana. LlenTpupoBanHas BoaHa PruMana, aBTOMOJENBHOE PELICHUE.

ITimockue CTallMOHAPHbIE CBEPX3BYKOBBIE TEUCHMUS. Teuenune IIpanarns—Maiiepa.
JluneapuzoBaHHas 3aaua 00 00TEKaHUH TOHKOT'O KpbLa.

[ToBepxHOCTH pa3pbiBa B HAEAIBHOM Tra3e. YCIOBHUS Ha yJapHBIX BosiHax. Anuabarta ['roronuo.
Teopema Llemniena. DBOMIOLNOHHBIE U HEIBOIIOLMOHHBIE Pa3PbIBHI.



48. BnusHue cxxuMaeMocTd Ha popMy TpyOOK Toka. DieMeHTapHas Teopus coruia JlaBas.

49. YcnoBus Ha KOCOM cKauke yroTHeHHs. O0TekaHue KJIMHA CBEPX3BYKOBBIM MOTOKOM. OOTEeKaHue ¢
OTOIIIEAIICH YIapHOW BOJHOM.

50. Mopnens nuHeiHO-ynpyroro tena. 3akoH ['yka. IlocraHOBKM 3amad TeOpuM YNPYrocTH B
NEPEMEIEHUAX U HapsbKeHUAX. 1IpononpHble 1 onepedHble BOJIHBI B M30TPOIHOM yIIPYTOH Cpefe.
OyHKLUS HAPSDKEHUH IIIOCKOT0 HAPSHKEHHOTO cOCTOsTHMS. 3aqada Jlame o ToncTocTeHHOM Tpyoe.

51. Mozenu Heynpyroro TMOBEAECHHs Tel: UJACaNbHAs IIACTUYHOCTb, YIPOUHEHHE, JIMHEWHas
BA3KOYIIPYTOCTb.

52. ®opmyna pazmepHocTH. PasmepHble u Oe3pasmepHble BenuuuHbl. [lu-Teopema. dusmueckoe
nonobue sBneHuil. Kpurepum momobus. MopenupoBaHue MEXaHHYECKUX sBICHHMNA. Yucia
Peitnonbaca, Maxa, ®pyna, Ctpyxana, Ditnepa, [Ipanaris.

53. B3aumopelcTBHE CIUIOIIHBIX CPEJ C MEKTPOMArHUTHBIM mosieM. [IoTHOCTH 3apsaa W MIOTHOCTh
toka. Cuna Jlopenua. J[>oyneBo Temno. 3akoH Oma. YpaBHEHHs dJEKTPOJAMHAMUKA U MEXaHUKU
CIUIOLIHBIX CPEJI C YUETOM 3apsiJI0B U TOKOB.

III. PE@EPAT 110 U3BPAHHOMY HAITPABJIEHUIO ITIOAT'OTOBKHA

Pedepar mo n3bpanHOMYy HampaBJICHUIO TIOATOTOBKHU IMPEICTABISET cO00M 0030p IMTEpaTypHI IO TEME
OyIyIiero Hay4HoOro MCCieOBaHUs U MO3BOJIAET MOHATh OCHOBHBIC 337aYd M MEPCHEKTUBBI Pa3BUTHUS
TEeMBl OyIyIiel auccepTalmoHHOW pa®oThl. Pedepar BKIIOUAET TUTYIBHBIN JIUCT, COAEPIKATEIHHYIO
4acTh, BBIBOJBI M CIMCOK JIMTEPAaTYpHBIX HCTOYHHKOB. OO0beM pedepara 10-15 crpanun
MalIMHONUMCHOIO TeKcTa. B oT3bIBe K pedepary mpeanojaraéMblii Hay4HbIH pPyKOBOJIUTENb JAET
XapaKTEPUCTUKY PabOThl U PEKOMEHYEMYIO OLICHKY, BXOSLIYIO B OOIINI 3K3aMEHALMOHHBINA OalI.

IV. HPUMEPBI DK3AMEHAIIMOHHBIX BUJIETOB

BapuanT 1.

Bormpoc 1. Monenu uaeanbHbIX kuakocTeld. [loctaHOBKY 3amay. Y CTaHOBHUBIIHMECS TCUCHHSI, HHTETPAIT

bepuynnu. Ilapagokc JI’AnamGepa. IlotenuuanbHble Teuenus, uHTerpan Komu—Jlarpamxa.

Buxpessle Teuenus, TeopeMsl ToMcoHa u Jlarpanxa.

Bompoc 2. [lnockuwe cranuoHapHble CBEepX3BYKOBbIe TeueHusa. Teuenue [Ipanarns—Maiiepa.
JluneapuzoBaHHas 3aaua 00 00TEKaHUN TOHKOT'O KpbLa.

Bompoc 3. Conepkanue pedepata mo Teme AUCCEPTAIMOHHOTO HCCIEIOBAHHS (C MPHIOKEHUEM
pedepara u or3biBa Ha pedepar ¢ OTMETKOM MPEANOIaraeMoro HayqYHOro pyKOBOIUTEIS ).

Bapuanr 2.

Bonpoc 1. Mogens Bs3KOW HBIOTOHOBCKOHM KHMJIKOCTH, IMOCTAHOBKAa 3ajjau, I'PAHUYHBIE YCIIOBHSL.
Jlamunapuele W TypOyJeHTHble TedeHus. Yucno PeitHonbiaca. Tewenme Ilyaseiinsa. YpaBHeHHA
Peitnonbaca. [loHsiTHE O TOrPaHUYHOM CJIO€.

Bonpoc 2. TloBepxHOCTH pa3ppiBa B HJACATBHOM Ta3e. YCIOBUS Ha YJIapHBIX BoiHaX. Anuadara
['toronno. Teopema LlemrieHa. DBOMIOLMOHHBIE U HEABOIIOLMOHHBIE Pa3pPbIBBI.

Bonpoc 3. Conepxanue pedepaTa MO TeMe AUCCEPTAIMOHHOTO HCCIEAOBAHUS (C TMPHIOKEHHEM
pedepata u 0T3bIBa Ha pedepaT ¢ OTMETKOM MPeanoaaraeMoro HayqHoro pyKoBOIUTENS).
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V. KPUTEPUHU OIIEHUBAHMUS

YpoBeHb 3HaHUMH MOCTynaromux B acnupanTypy MI'Y onenuBaetcst no necsatuOaibHOl mmikane. [lpu
OTCYTCTBMM IOCTYIAIOLIETO HAa BCTYNHTEIBHOM JK3aMEHE B KaueCTBE OLIEHKHM IIPOCTAaBIISICTCS HESBKA.
PesynbraThl claund BCTYHNHUTEIBHBIX 3K3aMEHOB COOOIIAIOTCS MOCTYHAIOIIUM B TE€UYEHHE TPEX THEH co
JHS DSK3aMeHa IIyTeM HX pasMelleHus Ha caiiTe M HHPOPMALMOHHOM CTEHAE CTPYKTYpHOIO
nojapasesneHus. BeTynuTensHOE HCIIBITAHUE CUUTACTCS MPOWJCHHBIM, €CITM A0OUTYPUEHT TOIY4YHII CEMb
0aJUIOB U BBIILE.
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