MOCKOBCKHI1 TOCYJIAPCTBEHHLIN YHUBEPCUTET UMEHN M.B.JJOMOHOCOBA
dusmgeckuit paxkyabTeT
Kadeapa TeopeTndeckoil pusuKm

IUCTUILIAHA: Teopemuveckas MEeTGHUKG.

3angava K 3K3aMeHanUMOHHOMY Ousiery Ne 1.

YacTuma MacCsl M 1 3apAI0M € IBUKeTCa B MarauTHoM nose H = Hyé, n mose Tsaxkectn § = —gé,
0 moBepxHOCTH mapabosionga az = 2 + y2. Bammcars dyukimio JlarpaHka B IHINHIPATECKIX

KOOD/IMHATAX U HANTH 3aKOH JBUKEHUST B KBAIpaTYpax (@ — HEKOTOpAasl TOCTOSTHHAS ).

3aBenytomuit Kaheapoit,
akagemnk PAH A A. Cnasnos

MOCKOBCKII I'OCYJIAPCTBEHHLIN YHUBEPCUTET UMEHU M.B.JIOMOHOCOBA
duznueckuit axyaprer
Kadenpa TeopeTrndecKoil pusuKm

JUCHUIIJINHA.: Teopemu%ec%’aﬂ METAHUKA.

3agava K 3Kk3aMeHaMOHHOMY Ousery Ne 2.
Yacruna maccel m JBUKeTCs 110 cdepe paauyca R B 1oje CHIBI TAXKECTU. 3anucaTtb (HYHKITHIO

Jlarpam:ka B MAJIMHIPUIECKNX KOOPIWHATAX W HAWTH 3aKOH IBWKEHNS.

Sasenyromuit Kaeapoii,
akageMnk PAH A.A. Cnasnos



MOCKOBCKHI1 TOCYJIAPCTBEHHLIN YHUBEPCUTET UMEHN M.B.JJOMOHOCOBA
dusmgeckuit paxkyabTeT
Kadeapa TeopeTndeckoil pusuKm

IUCTUILIAHA: Teopemuveckas MEeTGHUKG.

3agava K 3Kk3aMeHanUMOHHOMY Ousiery Ne 3.

Yacruma asuxkerca mo cdepe pammyca R B mose cuiabl TakecTu. HaiiTu 3aKOH NBUXKEHWA B

KBagpaTypax merogom Lamuabrona- Axobu.

Sasenytomuit Kaheapoit,
akajeMnk PAH A.A. Cnasros

MOCKOBCKUI 'OCYJIAPCTBEHHBIN YHUBEPCUTET UMEHK M.B.JIOMOHOCOBA
duznyeckuit haxyapTeT
Kadeapa TeopeTnIecKoi (HU3NKN

JAUCHTUTLIINHA.: Teopemu%ec%’aﬂ METAHUKA.

3anmava K 3K3aMeHannoOHHOMY Ousery Ne 4.
JlokazaTh, 9TO IpeobpazoBaHme
P=qg+e 94+Inp, Q=pe!
SIBJIE€TCS] KAHOHUYECKUM U HAUTH €ro IPOU3BOALIIY0 (DYHKIIUIO.

3aBenytomuit Kaeapoit,
axkagemnk PAH A A. Cnasuos



MOCKOBCKHI1 TOCYJIAPCTBEHHLIN YHUBEPCUTET UMEHN M.B.JJOMOHOCOBA
dusmgeckuit paxkyabTeT
Kadeapa TeopeTndeckoil pusuKm

IUCTUILIAHA: Teopemuveckas MEeTGHUKG.

3agaya K 3K3aMeHanMOHHOMY Ousiery Ne 5.

Oyukima Jlarpanka CUCTEeMbl UMEET BU/T:
m a cosp

£ 2

(p° + p*9?) —
2 p

Haiiti unTErpasipl IBUKECHIS U 3aKOH JBUKEHUS B KBaJApaTypax (a4 — HEKOTODask TOCTOSTHHAS ).

Saseyromnuii Kadeapoi,
axkamemnk PAH A A. Cnasuos

MOCKOBCKHI1 TOCYJIAPCTBEHHBIN YHUBEPCUTET UMEHN M.B.JOMOHOCOBA
Juznaeckuit paxyapTET
Kadenpa TeopeTndecKoit pusuKm

IUCTUTLINHA: Teopemuveckas METAHUKG.

3anava K 3K3aMeHanMOHHOMY Ousiery Ne 6.
YacTuna IBUKETCs o eiictBueM neaTpaabaoro nosd U(r). B cdepuaeckux KoopauHaTax yKa3aTh

COXPAHSIONTMECH BEJIMYUHBI U HANTH 3aKOH JIBUKEHUS (B KBAIPATYPaX).

SaBenytomuit Kadeapoii,
akajgeMnk PAH A.A. Cnasros



MOCKOBCKHI1 TOCYJIAPCTBEHHLIN YHUBEPCUTET UMEHN M.B.JJOMOHOCOBA
dusmgeckuit paxkyabTeT
Kadeapa TeopeTndeckoil pusuKm

IUCTUILIAHA: Teopemuveckas MEeTGHUKG.

3agaya K 3K3aMeHanMOHHOMY Ousiery Ne 7.

qaCTI/IL[a C Maccolt m m 3apAa0M € MOXKET JIBUTATHCA 1O TTOBEPXHOCTU KOHYCa, MO OCH KOTOPOTOo
HallPaBJIEHO ITOCTOAHHOE W OJHOPOAHOC MArHUTHOE II0JIe. Ocob KOHYCa BEPTHUKAJIbHA, IIOJI€ TA2KECTU

npucyTcrByer. HaliTu 3aK0oH ABUMKEHUS B KBaJpaTypax MeTojoM l'amuabrona-fkobu.

3aBenytomuit Kaheapoit,
akagemnk PAH A A. Cnasnos

MOCKOBCKII I'OCYJIAPCTBEHHLIN YHUBEPCUTET UMEHU M.B.JIOMOHOCOBA
duznueckuit axyaprer
Kadenpa TeopeTrndecKoil pusuKm

JUCHUIIJINHA.: Teopemu%ec%’aﬂ METAHUKA.

3agava K 3k3aMeHalMOHHOMY Ousery Ne 8.
YacTuna IOBUKETCS 1O AeiicTBIeM TenTpaabaoro moaa U(r). B cdpepuuecknx KoopauHaTtax HaiiTn

3aKOH JIBMKEHUs (B KBaJapaTypax) Merogom [ amunrbrona- Axotu.

Sasenyromuit Kaeapoii,
akageMnk PAH A.A. Cnasnos



MOCKOBCKHI1 TOCYJIAPCTBEHHLIN YHUBEPCUTET UMEHN M.B.JJOMOHOCOBA
dusmgeckuit paxkyabTeT
Kadeapa TeopeTndeckoil pusuKm

IUCTUILIAHA: Teopemuveckas MEeTGHUKG.

3agava K 3K3aMeHanMOHHOMY Ousiery Ne 9.

Boranciuts ckobky Ilyaccoma {vz,v.} 119 KOMIOHEHT BEKTOPA CKOPOCTH HEPEIATUBUCTCKOMN

HaCTUILBI B IIPOU3BOJIBHOM JICKTPOMATrHUTHOM IIOJIE.

Sasenytomuit Kaheapoit,
akajeMnk PAH A.A. Cnasros

MOCKOBCKUI 'OCYJIAPCTBEHHBIN YHUBEPCUTET UMEHK M.B.JIOMOHOCOBA
duznyeckuit haxyapTeT
Kadeapa TeopeTnIecKoi (HU3NKN

JAUCHTUTLIINHA.: Teopemu%ec%’aﬂ METAHUKA.

3anmava K 3K3aMeHanmoHHOMY bmstety Ne 10.

Oynrrus Jlarpanxka kosebarebHON CHCTEMbl NMeeT BU:

Ly 5 1
L= §(q2q1 + Q1QQ) - (qlqg +a +q2) :

Haiitnn mopmabHble KOOPAMHATEI CUCTEMBI.

3aBenytomuit Kaheapoit,
axkagemnk PAH A A. Cnasnos



MOCKOBCKHI1 TOCYJIAPCTBEHHLIN YHUBEPCUTET UMEHN M.B.JJOMOHOCOBA
dusmgeckuit paxkyabTeT
Kadeapa TeopeTndeckoil pusuKm

IUCTUILIAHA: Teopemuveckas MEeTGHUKG.

3anava K 3Kk3aMeHauMOHHOMY Ousiery Ne 11.

YacTuma Macchl M U 3aPII0M € JIBUXKETCH 10 MOBEPXHOCTH BEPTUKAJIBLHOTO KOHYCA C YIJIOM IIpPH
BepIMHE 2(¢ B TIOJIE TAXKECTH § = —gé,. B BepmmHe KoHyCca 3aKkperieH 3aps Q. 3anucars ¢hyHKITUIO

FHJMI/IJH)TOHa7 YKa3aTbh MHTerpaJibl IBU2KCHUA 1 HalTHU 3aKO0H JABUZKCHUA.

3aBenytomuit Kaheapoit,
akagemnk PAH A A. Cnasnos

MOCKOBCKII I'OCYJIAPCTBEHHLIN YHUBEPCUTET UMEHU M.B.JIOMOHOCOBA
duznueckuit axyaprer
Kadenpa TeopeTrndecKoil pusuKm

JUCHUIIJINHA.: Teopemu%ec%’aﬂ METAHUKA.

3agava K 3Kk3aMeHaIMOHHOMY Ousiery Ne 12,

Kak 6yjieT MeHSTBCs CO BpeMEHEM 3HEpPrusi KoaebaHuil cucTeMbl, OMUCHIBAEMOI JIATDAHKUAHOM

2 .2 2 2
mzy ma;  kxi kxj
=—+ ——-——-—=—ak
L 5 5 5 5 akxixo

pU MeJJIEHHOM M3MEHEHUHN TapamMeTrpa

SaBenyromuit Kaeapoii,
akageMnk PAH A.A. Cnasnos



MOCKOBCKHI1 TOCYJIAPCTBEHHLIN YHUBEPCUTET UMEHN M.B.JJOMOHOCOBA
dusmgeckuit paxkyabTeT
Kadeapa TeopeTndeckoil pusuKm

IUCTUILIAHA: Teopemuveckas MEeTGHUKG.

3agaya K 3Kk3aMeHanMOHHOMY Ousiery Ne 13.

B cayuae norenrmasna
@

r2

U(r) =

HaliTH BpeMs TaJeHus JYacTUullbl Ha cuiosoii nearp. Cunrars, uro p(0) = R, v(0) = 0.

3aBenytomuit Kaheapoit,
axkagemnk PAH A A. Cnasnos

MOCKOBCKII I'OCYJIAPCTBEHHLIN YHUBEPCUTET UMEHU M.B.JIOMOHOCOBA
duznueckuit axysaprer
Kadenpa TeopeTndecKoit pusuKm

JUCHUIIJINHA.: Teopemu%ec%’aﬂ METAHUKA.

3amada K 3K3aMeHanMOHHOMY Ousety Ne 14.
Yacruna apukercs no cdepe paguyca R B nose cuibl Tsikectu. [locrponts dyakiuio Jlarpanxa,

HANTH UHTETPAJIbl ABUZKEHNA U 3aKOH ABUZKCHUA B KBaJPaATypaX.

SaBenyromuit Kaeapoii,
akageMnk PAH A.A. Cnasnos



MOCKOBCKHI1 TOCYJIAPCTBEHHLIN YHUBEPCUTET UMEHN M.B.JJOMOHOCOBA
dusmgeckuit paxkyabTeT
Kadeapa TeopeTndeckoil pusuKm

IUCTUILIAHA: Teopemuveckas MEeTGHUKG.

3anaya K 3k3amMeHanMoOHHOMY Oujiety Ne 15.

Oyukima JlarpaHka CUCTEeMbl IMEET BU/T:

m, . . a cosp
L= 4 20 —
5 (P7+ 0797 =
Haititu 3akon jasuxenus (B kBaaparypax) wmerogom lamunbrona-fAxobu (@ — Hekoropas
MOCTOSTHHASA ).
SaBenyromuit Kaeapoii,
akageMnk PAH A.A. Cnasnos

MOCKOBCKHI TOCYJIAPCTBEHHBIN YHUBEPCUTET UMEHN M.B.JOMOHOCOBA
Juznyaeckuit pakyapTET
Kadenpa TeopeTrndecKoil pusuKm

IUCTUTLINHA: Teopemuveckas METAHUKG.

3amada K 3K3aMeHalnmoHHOMY Oumsety Ne 16.

Haiitu HopMasbHBIE KOJIEDAHUST CUCTEMbBI, M300paykenHoit Ha, pucyHke. CanTarh, 9To MOJIe TIXKECTH

OTCYTCTBYET.

3m 2m

SaBenyromuit Kadeapoii,
akajeMnk PAH A.A. Cnasros



MOCKOBCKHI1 TOCYJIAPCTBEHHLIN YHUBEPCUTET UMEHN M.B.JJOMOHOCOBA
dusmgeckuit paxkyabTeT
Kadeapa TeopeTndeckoil pusuKm

IUCTUILIAHA: Teopemuveckas MEeTGHUKG.

3anaya K 3Kk3aMeHalMOHHOMY Ousiery Ne 17.
HokazaTh, 9T0 TIpeodbpaszoBamme
a4 Log -1
P=q"(r"~50), @=pq

SBJIAE€TCS KAHOHUYECKUM U HAUTH €ro IPOU3BOALIIYI0 (PYHKIIUIO.

SaBenyromuit Kadeapoii,
axkagemunk PAH A A. Cnasuos

MOCKOBCKHII TOCYIAPCTBEHHLIN YHUBEPCUTET UMEHN M.B.JJOMOHOCOBA
dusngeckuit paxkyabTeT
Kadenpa TeopeTndeckoil pu3nKM

IUCTUILIAHA: Teopemuveckas MEeTGHUKG.

3anava K 3k3aMeHanMOHHOMY Ousiery Ne 18.
Metomom Famuabrona- Axobu HaifiTh 3aKOH IBUKEHNST CUCTEMbI, TAMUJABTOHUAH KOTOPON MMEeeT BHUI:
1 1 1
H=2(t+m+p}) +a+-— -
npu HavaabHbIX yeaosuax ¢;(0) = (0,1,1); ¢;(0) = (1,0,0).

3aBenytomuit Kaheapoit,
axkamemnk PAH A A. Cnasnos



MOCKOBCKHI1 TOCYJIAPCTBEHHLIN YHUBEPCUTET UMEHN M.B.JJOMOHOCOBA
dusmgeckuit paxkyabTeT
Kadeapa TeopeTndeckoil pusuKm

IUCTUILIAHA: Teopemuveckas MEeTGHUKG.

3anaya K 3Kk3aMeHanMOHHOMY Ousiery Ne 19.
KaK n3MeHdeTCd CO BpeMeHEM MeXaHnYeCKad IHEPTud CUCTEMBI, onmnchiBaeMoii JIarpaH>KMaHOM

m ., . ) k
L= E(-T% +$%) — 5(%% + QIE% — I‘lfl/‘g),

e m, k > 0 npu agnabaTudecku MeJIeHHOM W3MEHEHUN rnapaMerpa k7

3aBenytomuit Kaeapoii,
axkamemnk PAH A A. Cnasuos

MOCKOBCKNI 'OCYJIAPCTBEHHLIN YVHUBEPCUTET UMEHU M.B.JJOMOHOCOBA
dusnueckuit daxysprer
Kadenpa TeopeTrndecKoil pusuKm

JUCHUIIJINHA.: Teopemu%ec%’aﬂ METAHUKA.

3anaya Kk 3k3amMeHanumoHHOMY Omiiery Ne 20.

YacTuna Macchl M 1 3apsAI0M € JABUZKETCH [0 IIOBEPXHOCTH Napabosionia az = 24y B HOCTOSHHBIX
varmauTHOM H = Hy€, m snexkrpraeckoM nonsax B = —Ege,. Meromom Tavmibrona-Akobm maiitu

3aKOH ABUXKCHHA YaCTHUIbLI.

3aBenytomuit Kaheapoit,
akajeMnk PAH A.A. Crasros



MOCKOBCKHI1 TOCYJIAPCTBEHHLIN YHUBEPCUTET UMEHN M.B.JJOMOHOCOBA
dusmgeckuit paxkyabTeT
Kadeapa TeopeTndeckoil pusuKm

IUCTUILIAHA: Teopemuveckas MEeTGHUKG.

3agaya K 3Kk3aMeHalMOHHOMY Ousiery Ne 21.

Yacruma asuxercs 1o cdepe paanyca R B moje cuibl Tsxkectu. [locrpouts dyuknuio [amunbrona,

HANTH UHTErpaJjibl ABU2KEHNA W 3aKOH ABU2KCHUA B KBa/JpPaTypaX.

Sasenytomuit Kaheapoit,
akajeMnk PAH A.A. Cnasros

MOCKOBCKUI 'OCYJIAPCTBEHHBIN YHUBEPCUTET UMEHK M.B.JIOMOHOCOBA
duznyeckuit haxyapTeT
Kadeapa TeopeTnIecKoi (HU3NKN

JAUCHTUTLIINHA.: Teopemu%ec%’aﬂ METAHUKA.

3amava K 3K3aMeHalMoHHOMY bmstety Ne 22,
Metomom Famuabrona- AAkoOn HaliTH 3aKOH IBUKEHNST CUCTEMBI, TAMAABTOHUAH KOTOPOIl MMeeT BUI:

+ thQQQ

1
H=—(p}+p5+p3)+
4(2?1 P2 ps) sin2q1

npu HavanbHbIX yeaosusx ¢;(0) = (7/2,0,0); ¢;(0) = (1,2,1).

SaBenytomuit Kadeapoii,
akajgeMnk PAH A.A. Cnasros



