METO/Ibl MATEMATUYECKOM ®U3UKU

(5 cemectp)

npogheccop Hasuo Aopamosuy Lllanupo

|. YPABHEHUA IIEPBOI'O IIOPA/IKA

1.

Merto xapaKTepUCTHK JIJIsl TUHEUHBIX U KBa3UJIMHEUHBIX YPABHEHHI C YACTHBIMU
npon3BoAHBIME. 3agada Komm. OGpa3oBaHue pa3phIBOB.

IToHsTHE XapaKTEPUCTUK JIJII CUCTEM JIMHEWHBIX M KBA3WJIMHEMHBIX YPABHEHUM C
IByMsI TiepeMeHHbIME. Kiaccudukanus mo Tumam: THIepOoTMIecKue, JUTUIITH-
YecKue, mapaboInyecKue CHCTEMBI.

[TpuBenenre runepOOTUUYECKON CUCTEMBI K KaHOHUYECKOMY BuIy. VHBapuaHTHI
Pumana, npocras BonHa Pumana.

Meron romorpada asis ypaBHEHUM Ta30BOM AMHAMHUKHU. TOYHBIC peLICHUS s

IMOJIUTPOITHOI'O I'a3a.

Il. YPABHEHHA BTOPOI O IIOPA/[KA

1.

BonHoBoe ypaBHeHue. BbiBon M3 ypaBHeHMId MakcBeiia U ra3oquHaMuku. Pe-
IIeHHE OJJHOMEPHOI0 BOJIHOBOT'O YpaBHeHUs, (hopmyna JJanambepa.

[TpuBenenne runepOOIMYECKOro, FILTUITHYECKOTO M MapaboInYecKoro ypaBHe-
HUSI C IByMS IEPEMEHHBIMU K KAHOHUYECKOMY BUTY.

IIpuBeneHne MHOTOMEPHBIX YPaBHEHUN BTOPOTO MOPSAKA K KAHOHMYECKOMY BH-
ny. XapaKTepUCTUKU THIEPOOTHUECKOr0 ypaBHEHUS U UX (U3UUYECKUN CMBICI.
[TonsiTHE aBTOMOJIEBHOCTH. ABTOMO/ENIbHBIE MOJICTAHOBKH /ISl YPABHEHUN Tel-
JONPOBOAHOCTH. berymiye BOJIHEIL.

Pa3nenenne nepemennbix. Merog @ypse.



CIIELJUAJIBHBIE ®YHKIJUU

1.
2.

Paznenenne nepeMeHHbIX B 3a/1a4e Kpyriaoi memOpane. @ynkiuu beccens.
Pasnenenne nepemenHslx B ypaBHeHuM LlIpénunrepa Ui 4yacTULbI B LIEHTPAJIb-
HO-cuMMeTpuuHoM none. [Ipucoenunennsie ynkuun Jlexanapa. Chepuueckue
rapMoHuku. Oynkuun becceis ¢ noaynensiM HHIEKCOM.

Pemenne muddepeHnnansHOr0 ypaBHEHUST BTOPOTO TOPSAKA BOIU3H OOBIKHO-
BEHHOU TOUKH U PETYIIpHON 0c000# TOUKU. XapaKTepUCTUIECKHE TTOKA3aTEeIH .
Oynkuus ['aycca u BIpoXkA€HHas runepreoMerpuueckas pyHKus.

VYpasuenue [lIpénunrepa ainsa ocuunsTopa U atoma Bogopona. IlonmHomsr Op-

muta u Jlareppa.

IV. ACUMIITOTUYECKHUE METO/IbI

=

I L e

1.

2.

Acumnrortuka unrerpanoB urterpan Jlamnaca.
a) Ciayyau cTallMOHApHOM TOYKU HA TPaHMIIE U BHYTPH OTpe3Ka UHTETPUPO-
BaHus. AcumnTotuka ['— QpyHkmmm Ditiepa.
6) Meton craunoHapHoil ga3el. AcumnToruka Gpynkuuu beccens.
B) Mertop nepeBana. Acumnroruka Gpynkuuii Jlexxanapa u Dupu.
Meton ycpenHeHusa. ACUMOTOTUKA YCPEAHEHHOIO pelieHust AuddepeHunanbHo-

IO YpaBHEHUS.

Jluteparypa

B. SI. Apcennn. Memoovr mamemamuueckou gusuxu u cneyuanrvrvle pynxyuu. M.: Hayka,

1984.

C. K. T'oaynoB. Vpasuenus mamemamuuecxou ¢puzuxu. M.: Hayka, 1971.

N.B. KoJsioko.10B U ap. 3aoauu no mamemamuueckum memooam ¢uzuxu. YPCC, 2002.

JI. 1. Jlannay, E. M. JIugumu. Keanmogasn mexanuxa, I uopoounamuxa.

Jx. MaTbio3, [1. Yokep. Mamemamuueckue memoouwt 6 ¢husuxe. M.: Atomuznar, 1972.

®@. Oasep. Acumnmomuxa u cneyuanviole pynxyuu. M.: Hayka, 1990.

JlomosHUTENBHAS TUTEPATypa

B. U. ApHoaba. Jlonoinumenvhvie 2nasbl meopuu 0ObIKHOBEHHLIX OUPDdepeHyuanvrvlx

ypasnenuti. M.: Hayka, 1978. — § 7; O6wixnogennvle oughgepernyuanvhvie ypasHenus. —

Uzn. 3°. M.: Hayka, 1984. — § 11.



8. A. Haiig»s. Bseoenue 6 memoowt eozmywenuti. M.: Mup, 1984.

9. P. Puxrtmaiiep. [lpunyunvt cogpemenuoli mamemamuuecxkou ¢usuxu. M.: Mup, T.1 —
1982.

10. 1O. B. Cuaopos, M. B. ®enopiok, M. U. llladyuun. Jlexyuu no meopuu ¢hynxyuii Kom-

niekcHozo nepemennozo. M.: Hayka, 1976. — I'n.VIL.

[IpumepHas mporpaMma CEMUHApOB

ooyenm Eseenuti Baoumosuy Iloousunos

1. CobcTBEHHbIE 3HaYeHnda. PyHKUMKM OT MaTpuy,. PesonbBeHTa. 3amaun 14, 2, 5, 20.

Pemnts 3a1auy 20 ¢ moMOIIbI0 COOCTBEHHBIX 3HAYECHUH.

2. YHUTapHble 1 3pMUTOBbI MaTpuLbl, npoekTopbl. MaTpuubl Maynu.

3anaun 1, 4, 8. Beisectn dopmyny oo, =iey o, + 0. [lokasare, 4T0 /IS BCAKOH MaTpHIIbI
~ - . 1
2x2 k03 dunreHTsl pasnoxenns A =a o, +a-c npawTcd GopMmylon a, = ETr (Aaa)

(oo — enuanyHas Matpuiia). Haiiti oOuuit Bua npoektopa 2x2. Permts 3a1auy 20 ¢ mo-

MOIIBIO pa3a0KECHUA 110 MaTpUllaM Hame.

3. Ceonctea d-pyHkumn. OpToroHanusauus. NonHoTa cuctemsl pyHKUMA. MNMposepka
camoconpsXXeHHoCcTn anddepeHumnarnbHbIX onepaTopoB. 3amauun 21 a,0, 24, 27 a,0,
30. [okasatb, uto oneparop —d*/dx*+U(x) camocompsiker Ha otpeske [0,1], ecin yHK-
MU yIOBIETBOPSIOT rpaHudHbIM yenmoBusM: u(0)=u(1)=0; u'(0)=u'(1)=0, nunerHo# KOM-

OuHaIu STUX ABYX, Wi nepuoanueckum U(0)=u(1), u'(0)=u'(1).

4. JInHenHble ypaBHEHNA NepBOro nopaaka. XapakrepucTnku. Ycnosue paspeLummo-

ctn 3agayvmn Kowwn. 3amauum 36 a,0, 37, 38, 42.

5. KBasunuHerHble ypaBHeHus. OnpoknabiBaHue. 3anava 43. HailTu TOuKy OmpOKHIbI-
BaHUs ypaBHeHUs Xormda Jis HadanbHOTO ycioBus u(x,0)=1-th(x) . Haiitu 3akoH pac-
IIUpeHHUs OOJIACTH HEOAHO3HAYHOCTH. HaillTu TOUKy ONpOKUABIBAaHHMS HEOJAHOPOIHOTO

ypaBuenust Xomda urtuux=1. [+ 45a].



6. CucTeMbl NIMHENHbIX YpaBHEHUN. MpuBeaeHne K KaHOHMYeckoMy BuAy. 3agauu 48,

47 a,6. [Ipumep cucTeMbl KBa3WJIMHEHHBIX YpaBHEHUH, 3a1a4a 53.

1. MHBapMaHTbI PumaHa n XapaKTepuCTnkn B Criydae OBYyX NepemMeHHbIX. 3agava o

NonMTponHoOMm rase. 3amaun 49, 50, 51, 52 [+58].

8. Xapakrepuctnyeckme nepemeHHble. O6nactn anAUNTUYHOCTM U TMNepboNnYHO-
ctu. lNpunBeneHne ypaBHEHU BTOPOro nopsiaka K kKaHoHudeckomy Buay. Mcknio-
YeHue nepsbiX NPon3BOAHbIX. 3amaun 59 a,0,8, 60 a. MCKIIOYUTH MEPBYIO MPOU3BOI-

HYI0 B ypaBHenusx U, —U, +U, +u,=0; (x-y)u, —u, +u, =0.

9. MNMouck aBTOMOAENBHON NOACTAHOBKM C NOMOLLLIH MaclTabHbIX Npeobpa3oBaHun.
ABTOMOZESbHbIE PELUEHUS JNIMHENHONO N HENMUMHEWHOro ypaBHEHWS Tensnonpo-
BOOHOCTW. PelueHnsa HeNMHENHbIX ypaBHeHMI Tuna Geryuien BonHbl. CONUTOHbI.
3amava 98. HaiiTu aBTOMO/ICIIBHOE PEIICHHE 3a1a49H Ui=Uyx, u(X,O):X3, u(0,t)=0. 3anaua

100 mpu n=2. 3amaun 102, 103, 110 [+108,111].

10. PelweHne BOMHOBOrO ypaBHEHWS, YpaBHEHU TennonpoBoaHoCcTU U Jlannaca
metogom dypbe. 3amaun 68, 71, 72, 73, 75,79. [+76,78].

11. PasgeneHne nepeMeHHbiX ypaBHeHUs LLpeanHrepa B opToroHanbHbIX cUcTeMax
KoopAwnHaT. Pa3ngenuTs nepeMeHHble cTanMoHapHoro ypasHenus llpenunrepa B cepu-

YECKUX KOOpJMHATax. 3aga4yu 88 B, T.

12-13. Cdpepunyeckme rapmoHukun. MNonvHomel Jlexxanapa, Jlareppa n OpmuTta: pas-
NOXeHWe, pPeKyppeHTHbIe COOTHOLLIEHUSs, NPOoM3BOAsALAa PYHKUNA, MHTerpasnb-
HOe npefcTaBrieHne, COOTHOLWEeHWe OPTOoroHanbHOCTU. 3anaun 127, 128, 130, 157,
158, 137, 159. IMonyuuts dpopmyny Pogpura s mosmmaomMoB Jlareppa u3 HHTETpaaIbHOTO

MIpEeACTaBICHUS

14-15. OcHoBHble cBoncTBa (pyHKUMKM Beccens: pasnoxeHune, peKyppeHTHbIE COOT-
HOLIEeHUA, npousBoasLwas (OyHKUNA, UHTerpansHoe npeacraBneHne, CooTHoLle-
HWe opToroHanbHOCTWU. 3amaun 161, 162, 139, 142, 143, 144, [+147, 148].



16. XapakTepuctudeckme nokasatenun B ocobbix Toukax. Onpegensioliee ypaBHe-
Hue. MMnepreomeTpuyeckme yHKUMK. Bripasuts In(1+z)/z u (1-z)" yepes runepreo-
MeTpudeckyro ¢yHkuuroo. 3amaun 120, 152, 153. Beipasuths GyHKIHIO Dipu Yepes Bbl-
POXIEHHYIO runepreoMerpuueckyto ¢ynkuuto. [Pemuts ypaBuenue Llpenunrepa s

aToma BOJIOpO/ia B MapaboIMYeCKUX KOOPMHATAX |.

17. AcumnToTmka uHTerpana Jlannaca. 3amgauun 177, 163, 180, 181, 182. Haiitu acumii-

R a
TOTUKY HHTETpaja Idt exp [—tz - t_z} a— .
0

18. MeTopq cTtaumoHapHon gasbl. 3amauun 173, 185, 186, 187.

19. Metoa nepeBana. CeanoBbie TOYKK, penbed dyHKUMK, NnuHUKM CTokca. Acumn-

TOTUKa (PYHKUMKN Dnpu. 3agayau 190, 189, 191, 165, 185 (Meromom mepeBaa).

20. AcnmntoTnkn doyHkumm beccensa n Jlexangpa. Metog nepeana ans nogbiHTe-
rpansHon yHKUMM ¢ noncamun. Haiitu acumnroruky yHkimu beccens ¢ mpous-

BOJIbHBIM HHJIEKCOM, MOJIB3YACh npeactapienueM Hlnedan
1 g(ti%j -v-1
J,(2) =—_I e t™dt, |z|—o0. Bamaum 194, 193.
27 g

21. Metop ycpegHeHus. NpeobpasoBaHne borontboBa — Kpbinosa. 3agaun
167, 169, 170, 195, 196, 171, 197, 168 [+198].

KonTposabHasi pa6éora: npoBoJUTCS MO IPYyINIaM Mepel HauajJoM KOHTPOJIbHOW HEAEIH.

KOJ’[J’[OKBI/IYM: MMPOBOAUTCA ITOCJIC OKOHYAHUSA KOHTpOJ’IBHOﬁ HCACIN.



3ATAHUS

3AJAHUE Ne 1 (cmathb 10 25 OKTsIOps)

1. Haiitu

e?, A:;(—l1 _11)

TpEeM:A crocodamu: Pa3JI0KECHUCM B PsJ, TPUBCACHUEM K IUArOHAJIbLHOMY BUAY U C IIO-
MOLIbIO PE€30JIbBCHTEI.

2. Haiitu pemenne KWHETHYECKOTO ypaBHEHHUS

%+8<E+ [vH])Z]; 0

B CKPEILIEHHBIX JIEKTPUYECKOM U MarHUTHOM nojisix E-H=0. Kak Beirmsiast
XapaKTePUCTUKU?
3. Pemuts 3amauy Kommwm nis HenuueiliHoro ypaBHeHHs IlpenuHrepa B omTHYECKOM BO-

JIOKHE C 3ana3nLIBafomeI71 HEJIMHEWHOCTBIO

+ IAIZBA

= iA|A|?, A(0,t) = (1 +t*/a?)7?,
rae A(z,t) — koMIuiekcHast QYHKIUS IBYX JCHCTBUTENBHBIX MEPEMEHHbBIX, & - ICHCTBUTENb-
HbII napametp. HaliTu TOUKy OpOKUABIBAHMS.
4. OnpenenuTh TUN YpaBHEHUS
y(uxx - uyy) — 2XUyy, — Uy, =0,
NpUBECTH K KAaHOHMYECKOMY BUY M pemuTs 3anauy Komm u(0,y) = ch™ 1y, u,(0,y) = 0.

UccnenoBars pa3peminMocTb.

3AJJAHUE Ne 2 (cnate 10 25 HOAODS)

5. Haiitu cemeiicTBO npeoOpa3oBaHUii CHMMETPHH, CBECTH K OOBIKHOBEHHOMY A depeH-
[IUATBHOMY YPaBHEHUIO U HAWTH TOYHOE pelIeHIe HEMTUHEHHOTO YpaBHEHUS
0%u 62
ax? Oy

6. PewmuTh ypaBHEHHE TEIUIONPOBOAHOCTH



ur = yAu
B OECKOHEYHOM LIWIMHIpPE paauyca R, eciu Ha rpaHulle HWIMHIpA TEMIEpaTypa OCIUI-

nupyet kak U(t)=To Sin wt. MccaenoBars pacnpeneieHne TeMIIEPaTyphl [0 PaanycCy mpu

w>>y /R%.

HaiiTi co6cTBeHHbIE YacTOTHI (0 KoJiebaHui mapa paauyca R ¢ rpaHUYHBIM yCIIOBUEM
10%u ou
C—ZW—AU =0, a]r_R =0

B nipezene wR/c>>1.

8.

AOIIYCKACT pa3ACICHUC IICPCMCHHBIX B Hapa6OJ'II/I‘IeCKI/IX KOOpJAHUHAT X = fT], y =

ITokasate, uyTo ypaBHeHue llpénunrepa st AByMEPHOIO «aToMa BOAOPOAA» B JIEKTPHU-
4ecKoM noiie F

5Bl — e+ Py = B

N

§%-n?
-

Haiitu ypoBHu sHepruu E u BOJHOBBIE (PYHKLIMH Y CBSI3aHHBIX cocTostHMM mpu F = 0.

CpaBHI/ITB C OTBCTOM B IOJIAPHBIX KOOpJAUHATAX.

3AJJAHUE Ne 3 (caoats o 25 nexadpst)

9.

10.

11.

Haiitu pemenue w(x,t) ypaBHenus pénunrepa

.. 0 h* o?
R L

¢ HavanbHBIM ycioBueM y/(x,0)=A exp(-|x|/a). UccnenoBaTh acHMITOTHKY Ha OOJIBINNX
BpeMenax. C Kakoil CKOPOCTBIO IBHYKETCS IIEHTP MaKeTa U KaKk MEHSIETCS €ro IMIMpHHA?

C MMOMOIIBIO UHTCTPAJIBHOTO IIPCACTABIICHUA

PYS _L ! xu ,,a—1 _ —-a—-1
1F1(a,y,x)—r(a)r(y_a)foe u* (1 —-uw)y du

HAMTHU aCUMIITOTHUKY BBIPOXKAEHHOW IHIlepreoMeTpudeckoit GyHKIuM, eciu x = y¢, y —
+oo,mpu é > 1w € < 1.

MeTtonoM yCpeIHEHHsI HCCIEI0BaTh SBOJIOLHMIO MEIJICHHON IIEPEMEHHON B YPABHEHUU
Ban nep Ilons ¢ HenMHENHBIM TpeHHEM

¥+ wix = e(x —x3x2%), £-0.



METO/Ibl MATEMATHUYECKON ®U3NUKHU

(6 cemectp)

npogeccop Jasuo Abpamosuyu [llanupo

V. IIPUMEHEHWA TEOPUU I'PYVIII]

1.

CummeTrpusi MOJIEKyJ (IIOBOPOTHI, OTPa)XKeHUsI, 3epKajbHble OBOPOTHI). OrmpenencHue
rpymrbl, romoMopdusM, nzomophusm. [lpumepsr koneunsix rpymm: Cp, Dp, T, O, Y.
OCHOBHBIE TIOHSTHS TEOPUU TPYIIL: MOPSIOK JIEMEHTA U TPYIIIbI, TOATPYIINA, CMEKHBIN
KJIaCC, KJIACC COMPSDKEHHBIX JJIEMEHTOB, HOpPMallbHAas MOATPYIIa, IEHTP, (akTop-
rpymma.

Marpuunsie npeacTaBieHUus KOHEUHBIX rpynn. EquHudHOoe, TOYHOE, peryispHoe mpe-
CTaBJICHUs, PA3MEPHOCTH MpecTaBieHus. [[puBoauMbIe U HENIPUBOAUMBIEC TPEICTaBIIEC-
Hud. Jlemma Illypa. CooTHOLIEHNE OPTOrOHAIBHOCTH HEMPUBOAMMBIX IPEACTABICHUI.
Tabnuna xapakrepoB. COOTHOILIIEHHE OPTOTOHATBLHOCTU XapaKTepoB. Pa3zioxkeHue npen-
CTaBJICHUs HAa HETIPUBOUMBIE.

CummeTpuu, 3aKOHBI COXPAaHEHUSI U BBIPOXKJECHUE B KBAHTOBOW MexaHHKe. CHSITHE BBI-
POXKJIEHUS TTPU MMOHMKEHUU CUMMETpUH. Vcnonb30BaHne CHMMETpUH JI pacuera KpaT-
HOCTHU BBIPOXKJICHUS KOJI€OaHUI MOJIEKYII.

OO6mue coiicTBa rpynn JIu, CBI3HOCTh, Pa3MEPHOCTh, KOMIAKTHOCTh. [Ipumeps! rpynn
JIu: GL(n,C), U(n,C), SU(n,C), O(n,R), SO(n,R). Anrebpa JIu, cTpyKkTypHbIE KOHCTaH-
Thl. UH(UHUTE3UMaTbHBIE oniepaTopsl (TeHeparopsl). Anreopa Jlu rpymmst Jlu.
Boccranosnenue rpynnsl JIu o ee anrebpe Jlu. DxcrnonennuansHas Gopmyna. ['pymnma
SO(3), SU(2) u ux mapamerpuszauu. M3omopdusm anredop Jlu ASU(2) u ASO(3). I'o-
mMomopdusm rpymmsl SU(2) va SO(3). CrinHOpBHI.

ITocTpoeHre HENPUBOAUMBIX IMPEICTABICHUN IPYyNIbl BpamleHuil. [loBbIarommn u no-
HIDKAIOIMK omepaTtopsl, omnepatop Kasummupa. basuc npencraBieHuss u3 cHepUuecKUX
rapMoHHK. CBsI3b ¢ KBAHTOBAaHHEM MOMEHTA UMITYJIbCA.

TenzopHoe nmpousBeaeHue npeacrapieHuii. Paznoxenue Knebma — ['opnana. TenzopHbie
MIPEICTABICHUS TPYIIbI, TOHATHE TeH30pa. CUMMETPUUHBIE TEH30Pbl, CAMMETPHU3ATOPbI
Onra. MuBapuaHTHBIE TEH30PbI, paCUET KOJIMYECTBA HE3aBUCUMBIX KOMIOHEHT. [IpaBu-

na otoopa.



VI.

o o k~ w

METOJ ®VHKIIUH TPUHA

1. HeobxomuMmeble yCIOBHS CYIIECTBOBaHHS OOpaTHOTO omepartopa. DyHIaMEeHTaIbHOE pe-

menue u Qynknus ['puHa kpaeBoit 3amaun. [lpuniun B3ammHocTH. DyHKIUsS ['prHa
ypaBHeHus Lltypma — JInyBusuist Ha KOHEYHOM MHTEpBAJeE.

AnbprepHatuBa ®@pearonbpma. Paznoxkenre oOpaTHOro oneparopa Mo MpoeKTopam, HyJie-
BbIe MOAbl. O000meHHas ¢pyHkus ['puHa.

[Ipunuun makcumyma i onepatopa Jlamnaca. EquHcTBeHHOCTh pemienus 3agad Ju-
puxiie u Heiimana. OcoGeHHOCTh (QyHAaAMEHTAIBHOTO pelieHus ypaBHeHus [lyaccoHa B
IIpOoCTpaHCcTBaxX pa3HoM pasmepHocTH. Dopmyna ['puna. @ynkuuu ['puna BTOpOro poxa
quist 3ana4 Jupuxine u Helimana. [loTeHuuansl 00beMHOTO 3apsiia, IPOCTOrO U IBOMHOTO
cnos. ®ynkuus ['puna ypaBHenus ['ensmromnsua. [Ippumenenne B KBAHTOBOM TEOPHUH pac-
CesHUS.

[TpuHIMN MakcUMyMa Tl ypaBHEHHS TEIUIONPOBOAHOCTH. Perienue ¢ momMorpo npeoo-

pazoBanusi Oypbe. ENMHCTBEHHOCTh PEIICHHUS BOJIHOBOTO YpaBHEHUS. 3aria3/bIBaroIias

bynkuus 'puna. [IpaBuno o6xona nomtocos. [Tpunnun ['toiirenca - @penens.

Jlureparypa

C. K. T'oayHnoB. Vpasnenus mamemamuuecrkou ¢huzuxu. M.: Hayka, 1971.

N.B. Koaoxkoao0B u ap. 3adoauu no mamemamuueckum memooam gusuxu. YPCC, 2002.
JI. 1. Jlanpay, E. M. JIugpummu. Keanmosas mexanuka.

k. Matbro3, . Yokep. Mamemamuueckue memoost 6 ¢huzuxe. M.: Atomuznar, 1972.

M. N. Ilerpamens, E. A. Tpudonos. /lpumenenus meopuu epynn 8 KGAHMOBOU MexaHuKe.

JlononHurenbHas ureparypa

I'. Beitasb. Teopus epynn u keanmosas mexanuka. M.: Hayka, 1970.
E. Burnep. Teopus epynn u ee npunodcenusi K K8AHMOBOMEXAHUYECKOU MeopUU AmOMHbIX
cnekmpos. M.: I31. nHOCTpaHHOU uTeparypsl, 1961.

b. A. Iyoposun, C. I1. HoBukos, A. T. ®omenko. Cospemennas ceomempusi.
I'. 5. JIro6apckuii. Teopus epynn u ¢puzuxa. M.: Hayxka, 1986.

A. Meccna. Keanmosas mexanuka. T.1,2. M.: Hayka, 1979.

P. Puxtmaiiep. /Ipunyunut coepemennoti mamemamuyeckou guzuxu. T.2. M.: Mup, 1984.



7. C.JI. CoboaeB. Ypasnenus mamemamuyeckou ¢uszuxu. M.: Hayka, 1966.

8. k. Daumor, I1. 10o6ep. Cummempus 6 gpuzuxe. T.1, II. M.: Mup, 1983.

[IpumepHas nporpaMma CEMUHApOB

oouenm Esecenuti Baoumosuyu Iloousunos

1. Npynna cumMMeTpuM NpPaBUbHOIrO TPeyrosfbHUKa: Tabnuua yMHOXeHUs, noarpyn-
Mbl, CMEXHble Knaccbl. 3agaun 292, 293, 295, 294, 296, 283, 297, 284.

2. Knaccbl conpsikeHHbIX 9NeMeHTOB, MHBapUaHTHble Noarpynnbl, dakTop-rpynnbl.
"pynnbl nogcTaHoBoOK. 3amaun 302 (a), 303, 306, 307, 309 (a). HaiiTu mOpsIIOK TPYIIIBI

BpallleHUu Kyoa.

3. 'pynna cummeTpun kBagpata v kyba. LleHTp rpynnbl. 3agaun 302 (6), 287, 299,
286, 305.

4. MaTpuubl HenpuBOAMMbIX MPeAcTaBNeHU rpynnbl TpeyronbHUKa. Xapakrepsbl.
COOTHOLLEHNS OpTOroHanbHOCTU. PasnoxeHne nNpounsBONbHOIO npeacTaBrneHus
Ha HenpuBoAMMble. HaliTu HenmpuBOIUMBIE MPEICTABICHUS IPYMIbI TPEYTOJbHUKA U
MOCTPOUTH TAOJHILy HEMPUBOAUMBIX XapakTepoB. [locTpouTh M CpaBHUTH TaOJHIIBI HE-

MPHUBOAMMBIX XapaktepoB rpymnm D, u C4. 3amaun 309 (6), 310, 311.

5. Tabnuua HenpnBOAUMbIX XapaKkTepoB rpynnbl kBagpaTa. KpaTHOCTM BbIpOXAEHUSA
HOpMaribHbIX KonebaHnn cMMMETPUYHOM Monekynbl. 3agaun 344. JIBymepHas cu-
CTCMa M3 TPCX OAMHAKOBBIX I'PY30B B BEPIIMHAX IMMPABUIILHOTO TPCYT'OJIbHUKA. pr3LI CO-
CANHCHBI MCKIY coboii U ¢ HECHTPOM OAMHAKOBBIMHU IPYKUHAMMU. Brimucarn MaTpulbl
HCXOJ/IHOTO TIPEJICTABIICHUS U PA3JIOKHUTh €ro Ha HenpuBoauMble. B monekyne CoHg Tpe-
YIOJIBHUK M3 aTOMOB BOJOPO/Ia PA3BEPHYT OTHOCHTEIBHO BTOPOIO TPEYrodbHUKA Ha 60,

Haiiti kpaTHOCTH BBIpOXK/IEHHS HOPMaIbHBIX Kosebanuid. [ To sxe mis NH; u CH3F].

6. [enctesume anemeHTa rpynnbl HA QYHKUNAX. CHATUE BbIPOXAEHNSA NPU MOHWKEHUN
CUMMETPUN B 3afa4ax O KonedaHnsax Kpyrrnon membpaHbl 1 06 ypOBHAX HEPrun
KBaHTOBOM cuctemsbl. [pamoe npousseaeHne npeacrtaBneHnn. CHUMAETCs U BbI-
pOKIIeHHE KOJeOaHU KPYTriiod MeMOpaHbl, €CJIM Ha €€ Kpas TIOMEIICHBI YeThIpe OJrHa-

KOBBIX I'py3a B BepuinmHax kBaapata? 3agauu 349, 350.



7. MNpumepsbl rpynn Jln, BbluMCreHWe pasmMepHOCTU. PasnuyHble napameTtpusauuu.
"eHepaTopbl, anrebpbl Jln. BocctaHosnenue rpynnel Jln no ee anrebpe ¢ nomo-

b0 SKCMOHEeHLManbHon popmynbl. 3agauu 329, 328 (B), (1), 315.

8. HenpuBogumble npeactaBneHunsa rpynnbl SO(2) n nx xapaktepbl. TeH30pHble

npeacrtasrieHnsd, pasrioxkeHne no HenpueBoauMMbiM, WMHBaApPUaHTHblE TEH30PbI.
Hantn pasmepHOCTb MPOCTpPaHCTBA TEH30POB N- O paHra, pasnoXuTb MO HENPUBOLAMMBIM.

CKOIBKO HE3aBUCUMBIX KOMIIOHEHT UMECT TEH30p TPETHEIO paHra, I/IHBapI/IaHTHHﬁ OTHO-

curtenbHO Tpymmbl SO(2).

9. HenpuBoaumbie npeactaenenuns rpynn O(2) n SO(3) n ux xapakrepbl. OnepaTtop

Kasumunpa B npegcraBneHnn Ha yHKUmMax. 3agayuu 316, 317(a), 333.

10. MNpeobpasoBaHMe TEH30POB Npu BpaLlLleHnn n nHisepcun. PasnoxeHne Knebwa —
FopaaHa. 3anaua 334. Pasnoxurs DY@ DY ua nenpusomumsie B rpymme SO(3). Bbi-
JENUTh JIMHEWHbIE KOMOMHAIIMM KOMIIOHEHT OEeCCIeOBOr0 CHMMETPUYHOTO TEH30pa

BTOPOI'O paHra, KOTopkIe mpeodpas TCA IIPH BpallICHUH KaK Y2 m-
b ’

11. CuMMeTpu3auns TEH30POB M pasfoXeHne CUMMETPUYHOro TeH3opa Ha Henpwu-

BoguMble. NpeacraBneHnsa B NpoCTpaHCTBE NOIMHOMOB. 3amaya 340(a),(0),(B).

12. KonmMyectBo HE3aBUCUMbIX KOMMNOHEHT MHBapMaHTHOro TeHsopa. Mpasuna ot6o-
pa. CKOJIbKO HE3aBHCHMBIX KOMITOHEHT MMEET TEH30p BTOPOrO paHra, WHBAPHAHTHBIM
otHocutenbHO rpymmbl SO(3), D3 [T]? To e ans cumMmmeTpryHOro TeH3opa. Haiitu npa-

BUJIa 0TOOpa [T AUMOJIbHOTO MoMeHTa B rpymmax SO(3), D3 [T].

13. Casb rpynn SU(2) n SO(3). Onepatop Kasumnpa n Henpneogumble npeacras-
nenus. 3amgaua 317 (6), 318. JIuneliHoe mpeoOpa3oBaHKe BEKTOpA T ¥ = R# samaercs
hopmyioit (r_’)ﬁ) = exp(—ifidp/2)(#3)exp(+inid/2). Haiitn marpumy R [341-
343].

14. MocTtpoeHne dyHKUuMM puHa ONa OOHOMEPHbLIX KpaeBblx 3agad. dyHOoameH-
TanbHoe peweHne. Ckavyok npomnsBoaHoOWn. Bamauu 219, 220, 199, 224 (a), 225 (a),
(0), 227.



15. ®yHkuma NpuHa gns onepatopa Wrtypma-Jinysunnsa. Hynesble mogbl n 0606-

WweHHasa dyHkums [puHa. MNMpuHUuun B3auMHoOCTU. 3agayu 228 (a), (0).

16. ®yHKumsa MpuHa ypaBHeHun [lyaccoHa v 'enbmMronsbua.3agayuun OQupuxne n Hen-
MaHa. Xapaktep 0COGeHHOCTEN B ABYMEPHOM U TPEXMEPHOM cny4dasax. OyHKuns
NpnHa BTOpOro poga. MHterpan lMyaccoHa. MeTog nsobpaxeHun n mMeTon KOH-
dopMHbIX NpeobpasoBaHuii. 3amaun 230, 231, 232, [233], 204, 236,

17. ®yHKkuuna MpmHa ypaBHeHM TennonpoBogHocTn n ®okkepa—IlnaHka. NMNpeobpa-
30BaHuA Pypbe nNo KoopavHatam u BpemMeHu. 3amauum 238, 207 (a), 240, 241, 242 ¢
x3, [208].

18. dyHkuma NpuHa ypaBHeHus LpéauHrepa. MNpaBuno obxoaa NosnocoB.

3anasgpiBatoas pyHkums ['prHa BONHOBOMO ypaBHeHus. dopmyrna Knpxroda.

[MponaraTop ypasHeHus KnenHa — NopgoHa — doka.] Bamaum 207 (6), 246, 209-212
[213].

KonTpoJsbHas pabora: nmpoBOIUTCS MO IPYyIIaM Mepel HauajaoM KOHTPOJIbHON HEelemH.

KOJ’IJ’IOKBI/IyM: IMPOBOAUTCH ITOCIIC OKOHYAHUSA KOHTpOJ'I]':»HOfI HCACIN.



3AJJAHUSA
SAJJAHUE Ne 1 (cmatp 1o 25 mapTa)

1. OmnpenenuTs NOPSAOK U YUCIIO KIACCOB CONPSKEHHBIX JIEMEHTOB B I'PYIIE BpallleHUN
terpadapa T. Haiitu unBapuantHyto noarpymnny H u dakrop-rpynny T/H. IToctpouts
TaOJIUIy HEIPUBOAMMBIX XapaKTEPOB.

2. B KBaHTOBOI MeXaHMKE MOKHO 0003HAYUTh CIIMHOBYIO BOJIHOBYIO (DYHKIIHIO 3JICKTPOHA
KaK 0, €CJIM CIMH HalpaBJIeH «BBEPX» WX [, KOTJa CIUH HampasJeH «BHU3». CocTosi-
HUS o0 U/ OPTOTOHAIBHBL. J{JIs1 CHCTEMBI M3 TpeX AJIEKTPOHOB MOXKHO C(HOPMHPOBATH
BoaHoBbIe PyHKIMU BUuaa a(l)a(2)a(3), a(1)a(2)A(3) u T.1., Bcero 8 BOTHOBBIX (QyHKIUIA.
OTH BOJHOBBIE QYHKLIMHU NPeoOpa3yroTcst Apyr Yepes3 Apyra Mnoj AeHCTBHUEM 3JIEMEHTOB
IpyMIbl NOACTaHOBOK P3. Pa3noxuTs 1aHHOE MpeicTaBiIeHe Ha HEPUBOUMBIE.

3. ToctpouTh TabnuIly HEMPUBOIUMBIX XapaKTEPOB IOJHOW TPpyHmbl TeTpa’apa T4. YeTsipe
OJIMHAKOBBIX I'PY3MKa COEAMHEHBI ITOMAPHO OJIMHAKOBBIMU MPYXHHAMU TakK, YTO B paBHOBE-
CHM HAaXOJATCs B BEPUIMHAX NPAaBUIBHOTO TeTpaszpa. HaliTu KpaTHOCTH BBIPOXKICHUS HOP-
MaJIbHBIX KOJIeOaHWH cUCTeMbl. MOXKHO JIM HallTH COOCTBEHHbBIE YAaCTOTHI, HE pellias CeKy-

JSIPHOTO YpaBHEHHS?

3AJJAHUE Ne2 (cmath 1o 25 anpens)

4. HOCTpOI/ITB MMPEACTABJIICHHUEC T'PYIIIIbI BpaH_IeHI/Iﬁ B IMPOCTPAHCTBE OAHOPOJHBIX ITOJHUHO-

MOB TpeTheii cremenn P(X,y,z)= > Coux"y"z'. Haittn Gasuc mozmpoctpancTsa

m+n+1=3
TapMOHUYECKHX MTOJIMHOMOB. Pa3lioKHTh HCXOIHOE MPECTABICHHE Ha HETPUBOIUMBIC.
Bripazuts 0azuc HEMpUBOAUMBIX MPEACTaBIEeHUN yepe3 chepuueckue GQyHKIUHU Yim.
5. Pa3noxxuth Ha HENPUBOJMMBIC MpeACTaBieHHe Tpynmbl BpameHnidn SO(3) Ha TeH30pax
TPETHEro paHra B TPEXMEPHOM MPOCTPAHCTBE. PaccMOTpETh MOTHOCTHI0 CUMMETPUYHYIO
yacTsk. [IpuBonnma mu ona?

6. IleHTpoOekHas TONpaBKa B TaMHUJILTOHHAHE MHOTOAQTOMHON MOJIEKYJIBI HWMEET BHJT

V= Zri ikt Jid j9yJdy, Te Ji — BEKTOp YrioBOro MOMEHTA, Tij — CUMMETPUYHBIN TEH30D.
ikl

CKOJBKO HE3aBHUCHMBIX KOMIIOHECHT COACPIKKUT TCH30p 7, €CJIIM MOJICKYJIa UMECT CUMMCET-

puto TpeyroyibHuKa Csy?



7. JlBe mepeMeHHBIE Z,, Z, TPEOOPa3yIOTCs BEIIECTBEHHON MaTpuLel u3 rpymnmsl G=SL(2)

(%)= (@D, aa-be=1

Haiitu renepatopst I, 1,,1, rpynnsl G B npexacraBnenun Ha GyHKOusIX W(Z;,Z,) u uX

KOMMYTallMOHHBIE cooTHOMIEeHus. Haliti coOcTBeHHble (yHKIMU oneparopa Kazumupa.

A

[TocTponTh NOBBIIAOIIUI U TOHMKAIOMIMI oniepaTopsl s |,.

8. BreiBecTu mpaBuna otOopa UIsi MaTPUUHBIX 3JIEMEHTOB
JJIEKTPUYECKOTO UIMIOIBHOTO MOMEHTA B MOJIEKYJIE METa-
Ha CH,; mims mepexomoB MEXKIy COCTOSIHHSIMH, KOTOPBIE

Hp606p33y1-0TC$I 1O HCIIPUBOJAUMBIM ITPCACTABICHUAM.

3AJJAHUE Ne 3 (cmatb mo 25 mas)

9. Haiitn ¢ynkuuio ['puna u pemenue ypaBHenus Y''= f(X) ¢ rpaHHYHBIMH YCIOBUSIMHU
y(0)=a, y(1)=0, y'(0)+y'(1)=0. [Ipu kakux a 3agaya paspemrnma?
10. Haiitu ¢ynkumio 'puHa HEOMHOPOAHOTO ypaBHEHUS TEILUIONPOBOJHOCTH Ha TOBEPXHO-
CTH LWIHHIpa paanyca R:
u, = yAu + f(z, @, t).
Beinucats penrenue 3agaun ¢ uctounukom f =Qo(z—Vt).
11. Haiitu ¢yuknuto I'puna Broporo poma G(x,t|t") me-
XaHUYECKOW CHCTEMBI, COCTOSIIEH W3 IIapHKa,
CKOJIB3SIILETO 0 BEPTUKAIBLHON CIHIE, COSTUHEHHO-
ro ¢ MPYXKUHKOW U TMOJyOECKOHEYHOH CTPYHOM,

HATSIHYTOM BOJIb OCH OCH X.

pu, (X, t)=Tu, (xt), mu,(0,t)=-ku(0,t)+Tu,(0,t)+ f(t)



