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ABSTRACT

Bachelor’s degree in Physics (03.03.02).

Course title: Group theory.

Basic part of Block 1, 4 credits.

Instructor: Goy Alexander A.

At the beginning of the course a student should be able to:

GC-5: the ability to use modern methods and technologies (including information)
in professional activities.

GPC-1: the ability to use basic scientific knowledge in professional activities, in-
cluding knowledge of the subject and objects of study, methods of research, modern
concepts, achievements and limitations of natural sciences (primarily chemistry, bi-
ology, ecology, earth sciences and man).

Learning outcomes:

GPC-2: the ability to use basic knowledge of fundamental sections of mathematics
in professional activity, create mathematical models of typical professional prob-
lems, and interpret the results obtained taking into account the limits of applicability
of models.

Course description:

The application of group theory methods is an effective qualitative method for
studying various physical systems. There is no doubt that it is necessary to study at
the physical level the rigor of this mathematical discipline for physics students. The
general level of training and practical activity of future physicists, their orientation
in the problems of modern physics, largely depends on the understanding of group
theory.

Main course literature:

1. Kargapolov, M.I. Osnovy teorii grupp [Fundamentals of group theory] —
Sankt-Peterburg : Lan', 2009. — 288 p. (rus) — Access:
https://e.lanbook.com/book/177.

2. Lyapin, E.S. Uprazhneniya po teorii grupp [Exercises in group theory] —
Sankt-Peterburg : Lan', 2010. — 272 p. (rus) — Access:
https://e.lanbook.com/book/528.

3. Naymark, M.A. Teoriya predstavleniy grupp [Theory of group representa-
tions] — Moskva : Fizmatlit, 2010. — 576 p. (rus) — Access:
https://e.lanbook.com/book/2751.

4. Kurosh A.G. Teoriya grupp [Group theory] — Moskva : Fizmatlit, 2011. — 806

p. (rus) — Access:
http://1lib.dvfu.ru:8080/1ib/item?id=chamo:662750&the

me=FEFU
Form of final control: pass-fail exam.




AHHOTAIMS K padoyeld mporpamMme JUCHUATIIIMHBI
«Teopust rpynm»

Kypc «Teopus rpynmy npeaHazHadeH AJis CTyI€HTOB O4HOM (pOpMbI 00ydeHHS
HarnpasyieHus moaArotoBku 03.03.02 «duzuka». Tpyao€MKOCTh AUCIUTIIAHBI — 4 3a-
YEeTHBIX equHuLbl, 144 akagemudeckux 4acoB (JieKiui — 18 yacoB, MpaKTUYECKHUX
3aHATUN — 36 yacoB, caMocTosATeNIbHOU padoThl — 90 yacoB). Kypc oTHOCHTCS K Oa-
30BOI yacTh 6a3oBoro 0yioka o0s3aTenbHbIX quciuiuiiH (b1.6.33) u untaercs B 5
cemectpe (Il xypc).

Jnst ocBoeHust kypca «Teopust rpymnm» HEOOXOAUMO 00J1a/laTh 3HAHUSIMU IO
KypcaMm BBICIIEH MaTeMaTHKu «MaTtemaTuiyeckuil aHanusy, «JIuHeitnas anredpa» u
«IneMeHThl GYHKIIMOHAIBHOTO aHATN3a». 3HAHUS, HABBIKU U YMEHUS, MOJTy4YCHHbIE
npu u3ydeHun kypca « Teopus rpynm» OyayT HEOOXOAMMBI JIJIsi OCBOCHUSI MaTepH-
ajia Mo KypcaM TeopeTH4eckoil (pu3uku, B ocooeHHocTH «KBaHTOBasi MexaHUKay U
«KBaHTOBas Teopus MOJs», a Takke Kypca «CuMMeETpusi GU3NIECKUX CUCTEM.

[Ipumenenne MeTon0B Teopus rpynn — 3(h(HEKTUBHBINA KaueCTBEHHBIH METO]I
VCCJIEIOBAHMS PA3IMYHBIX (PU3NYECKUX cHCcTeM. He BhI3bIBa€T COMHEHUN HEOOXO-
JUMOCTb U3y4EeHHS Ha (PU3HUYECKOM YPOBHE CTPOrOCTH 3TOM MaTeMaTUUYECKOM HC-
UTUTUHBI U1 CTYIeHTOB-(pu3ukoB. OT MOHWMaHUS TEOPUU TPYII BO MHOTOM 3aBH-
CUT OOIIMI YpOBEHb MOATOTOBKH U TIPAKTUYECKAS JEATEIHHOCTD OYIyIIHUX CIIEIUa-
JUCTOB-(U3UKOB, NX OPUCHTAIIUS B IPOOJIEMaX COBPEMEHHOM (PU3UKH.

B cBsi3u ¢ OrpaHMYEHHOCTHIO Y4€OHOTO BPEMEHH, OTBOAMMOIO Ha 3TOT KYpC,
HEOOXOJAMMO OTPaHUYMTHCS JIMIIb HauOoJee BaKHBIMH BOIPOCAMH MaTeMaTH4e-
CKOT'O anmnapara T€OpHH IPYIII U YAEIUTb JOCTATOYHOE BpeMsl (PU3NYECKUM MPUIIO-
YKEHUSIM METOJI0B TEOPUH TPYII.

Heanb: nznoxenue 6a30BOro MaTeprayia o TEOPUHU TPYII, KOTOPBIN MTUPOKO
WCITIOJIB3YETCSI B COBPEMEHHON TEOPETUIECKOM (PU3UKE U 3HAHUE KOTOPOTO HEOOXO-
JIMMO JIJIsi IOHUMAaHUs COOTBETCTBYIOIIECH HAYyYHOU JIUTEPATyphl U NPOBEACHUS ca-
MOCTOSITEJIbHBIX MCCJIC0OBaHUM.

3agaum:
e TMO3HAKOMHTH CTYJCHTOB C 0Q30BBIM MAaTeMaTHYECKUM amlmapaToM, OCHOBHBIMHU
MOHATUSMHU U TEOPEMAMU TEOPHUU TPYIII, C TEOPUU MTPEACTABICHUMN TPYIIIL;
e PAcCMOTPETh MIMPOKUN KPYT MPUIIOKEHUA TEOPUH TPYII B TEOPETUUECKOU (u-
3WKe, MPpUYeM OOCYKJICHHE MPUIOKEHUN JOHKHO COMPOBOXKIATHCS Oosee Je-
TaJIbHBIM U3yYE€HUEM COOTBETCTBYIOIINX KOHKPETHBIX TPYIIIL;



e 00ecne4ynTh TEOPETUYECKYIO TOATOTOBKY U MPAKTUYECKNE HABBIKU JIJISl U3YUECHMUSI
JIPYTUX MaTEeMaTUYECKUX KYpCOB U KypCOB TEOPETUUECKON (pr3mku (KBaHTOBAsI
MEXaHUKa, TEOPUS TPABUTAIINH U TEOPUSI KBAHTOBBIX U KITACCUYCCKHX TTOJICH).

JInst ycnenrHoro u3ydeHusi TUCUUIUTMHBL « Teopus rpymnm» y oOydaroniuxcs
JOJKHBI OBITH CHOPMUPOBAHBI CIIETYIOIINE MPEIBAPUTEIbHBIE KOMIIETCHIIUU:

e OK-5— crmocoOHOCTh UCTIOIB30BATh COBPEMEHHBIC METO/IbI M TEXHOJIOTHH (B TOM
yrciie HHGOpMAIMOHHBIE) B IPOPECCHOHATLHOMN eI TETbHOCTH;

e OIIK-1 — crtocOOHOCTP MCIIOJIB30BaTh B PO ECCHOHATLHON JIEATEILHOCTH 0a30-
BbI€ CCTECTBCHHO-HAYYHbIC 3HAHMS, BKJIIOYAs 3HAHHUS O MPEAMETE W 00BEKTax
U3y4CHHS, METOaX MCCIICAOBAHUS, COBPEMEHHBIX KOHIICIIIINAX, JOCTIKEHUAX 1
OrpaHUYEHUSIX CCTECTBCHHBIX HAYK (IIPEKIE BCETO XUMHH, OMOIOTHH, SKOJIOTHH,
HayK O 3eMJIC M YCIIOBEKE).

[TnarupyemMbie pe3ynbTaThl OOyYCHHS 10 JaHHOW AWCITUIUIMHE (3HAHUSA, YMe-
HUS, BJIQJICHUS ), COOTHECEHHBIE C INTAHUPYEMBIMHU pe3yJIbTaTaMU OCBOEHHUS 00pa3o-
BaTEIbHOM MPOTPAMMBI, XapaKTEPU3YIOT dTanbl (GOPMUPOBAHUS CIETYIOMINX KOM-
neteHui (obenpodeccuoHaaIbHbIe KOMIIETCHIINH ):

Koa u popmyin- Jtanbl GopMHPOBAHMSA KOMIIETEHIHH
POBKAa KOMIIETCHUHHU

® OCHOBHBIE OIPEEIICHNS U MIOHATHS TEOPUU TPYIII
U UX MPEICTaBICHNUN, MAaTPUYHbIE IIPEACTABICHUS
IPYIII, CBOMCTBA F€HEPATOPOB U CTPYKTYPHBIX KOH-

OIIK-2 3HaeT

CIIOCOOHOCTB UCIIOJIb- CTaHT, .

30BaTh B Ipoeccro- ® CTPYKTYpPY HENIPUBOAMMBIX IPEACTABICHUN KOHEU-
HAJIBHOM JIEATENEHOCTH HBIX TPy,

0a30Bble 3HaHUS PyH- e pemath 3aJauy 10 BCEM pasJienaM Kypca, UCIONb-
JTAMEHTAIIbHBIX pa3fie- 30BaTh 3HAHUS JJISl PEIICHUS 3a/1a4 TEOPETUIECKOM
JIOB MaTeMaTHKH, €O~ |y ¢u3uKku 1 B 00pa30BaTeNbHON 1€ TENTbHOCTH;
3/1aBaTh MaTeMaTH4e- ® aHATM3UPOBATh MPUBOUMBIE MTPECTABICHUS, CTa-
CKHE MOJIEIH TUIIOBBIX BUTH U peraTh (PU3NYecKHe 3aJjaui METOJIaMH T€O-
npodeccrnoHalIbHbBIX pUH rpynm,

3a7a4 U UHTEPIPETH-
pOBAaTh MOJIYYEHHBIE
pe3yJIbTaThl C YYETOM
rpaHull IPUMEHUMO-
CTH MoOJieleH

® HABBIKAMU UCIIOJIL30BaHUs IIPEAMETHON TEPMUHO-
JIOTUH TIPY PEIICHUH Pa3JINYHBIX 3a/1a4 MaTeMa-
THUKU M TEOPETUYECKON (PU3UKH,

Brnageer | e HaBbIKaMu MPUMEHEHHUS MOLIHBIX METOJIOB TEOPUH

CUMMETPUI U TEOPHUU TPy, HEOOXOIUMBIX AJIs

peLIeHUs pa3IudHbIX 3a]a4, BOSHUKAIOIINX KAK B

MaTeMaTHKe, TaK U B TEOpETUUECKON (hr3HKe.




Jlns hopMUpPOBaHUSI BBIIICYKA3aHHBIX KOMIIETCHIIMNA B paMKax JAMCUUIUIAHBI
«Teopus rpynn MPUMEHSIOTCS CISAYIONINE METOIbI AKTHBHOTO/ HHTEPAKTUBHOTO
oOy4eHMUS:
® MPOOJIEMHBIC JICKIINY;
® CEeMHHAp MO PEIICHHIO 33]1a4 B JHMAJIOTOBOM PEXKHUME;

e paboTa ¢ TEKCTOM B paMKaX CaMOCTOSTEIIBHON padOoTHI.

|. CTPYKTYPA U COAEPXKAHUE TEOPETUYECKOM YACTHU KYPCA

Pazjien |. CumMmeTpun u adcTpakTHbie rpynnbl (10 yac.)

Tema 1. CumMmeTtpus B pusuke (4 yac., npodaeMHast JTeKIHs)

OoOmee omnpenenenre cuMMmeTpuud. CUMMETpUsi B MaTeMaTHKE (CUMMETpPUU
PaBHOCTOPOHHETO TPEYTOJIbHUKA, MPABWIbHBIE MHOTOTpaHHHKH). CHUMMETpUs B
¢usuke (kmaccuueckas (u3MKa, CHOHTAaHHOE HapyILIEHHE CHUMMETpUH, (usmka
MHUKPOMHUPA, (PU3HKA HIIEMEHTAPHBIX YaCTHUII, KOCMOJIOTHS).

Tema 2. AdcTpakTHBIe rpynmbl (2 yac.)

Omnpenenenue u npocreimme teopemsl. Kinaccudukaus u npuMepsl rpynm
(abesieBbl TPYMIBI, IUKIAYECKas rpymma, rpynmna Ds). OCHOBHBIC TOHATUS H
TeopeMbl (CHABUT MO TpYyIIe, MOATPYIIA, MOPSIAOK 3JIEMEHTa, COINpPSKEHHBIC
COBOKYITHOCTH, COIpPSKEHHBIE 3JIEMEHThl M KJacC, WHBApUAHTHAsl TMOATPYIIA,
(bakTop-rpymmna, u3oMopdu3M u ToMoMophU3M).

Tema 3. I'pynna nepectaHoBok (2 yac.)

[IpyHIMO ~ TOXAECTBEHHOCTH  4YacTUU, NpuHOUN  3ampera  [laynm.
KoopnunatHas ¢ cnuHoBble BOdHOBbIe (¢yHKuuu. Cxembl FOura. I'pymnma
nepectaHoBOK. Teopema Komu. Huknbel. [{uknuyeckas CTpyKTypa HNEPECTAHOBOK.
OnepaTop nepecTaHOBKH, YETHOCTh IEPECTAHOBKH.

Tema 4. BekTopHbIE POCTPAHCTBA M JINHEHHBbIE onepaTopsl (2 yac.)

BekTopHble npoctpaHcTBa. CkansipHoe npousseneHne. OpTOHOPMUPOBAHHBIN
0asuc. EBKIuAOBO N-MepHOE MNPOCTpAHCTBO. DYHKIMOHANIbHBIE MPOCTPAHCTBA.
JIuneiinbie omepatopel. MarpuuHoe mnpencraBiaeHue. CONPSHKEHHBIA OIEpaTop.
Yuurtapusiii oneparop. OOpatHbiii onepaTop. TpaHchOpMUPOBAaHHBINM OINEPaTOP.
NuayuupoBanHble peodpa3oBanus (pyHKIUH.



Pa3nen |1. Teopus npencraBaennii rpynn (8 gac.)

Tema 5. [IpeacraBaenusi rpynn (2 4ac.)

OnpeneneHue MNOpPeNCTAaBICHUST Trpynnbl. MaTpuuHble MPEICTaBICHUS.
OKBHUBaJIECHTHbIE mpenacraBieHus. Teopema Mamke. I[Ipumep: rpynma Da.
NHBapuaHTHbIE MOANPOCTPAHCTBA. [IpuBOoIMBIE u HETPUBOIUMbIE
MIPEACTABIICHUS.

Tema 6. HenpuBoaumbie npeacraBiaeHus (2 yac.)

HenpuBonnmele npencrasnenus rpymmsl. Jlemmsr Illypa. HenpuBoaumebie
IpeacTaBleHUss  a0eneBbIX  TPYIIIL. CooTHOIIEHUSI ~ OPTOTOHAJIBHOCTH.
Henpusogumselie npencrtaBieHus rpynnbl Dz, Xapakrepbl HpeacTaBlIeHUNR U HX
cBoiicTBa. Kpurepnii HENpUBOJUMOCTH.

Tema 7. HenpepbiBHBIE rpynnbI (2 gac.)

[Ipumepsl  HempepbIBHBIX Tpynm. HQUHUTE3UMAbHBIE — OMEPAaTOPHI.
[lepectaHOBOUHBIE  COOTHOWIEHMA. ['pymnma  aByMepHbIX  BpamieHuii  Ro.
HenpuBoaumsbie npenctaBieHus rpynmbl Ry, [[BymepHOe mpencTaBieHue Tpymibl
R,. Undunutesumansubie omeparopsl rpymmbl Ry. [IpeobpazoBanus (yHKIHMA,
UHAYLUpOBaHHbIE Ry. AKTMBHOE U MACCUBHOE MCTOJIKOBAHHUE BPAIICHUH.

Tema 8. Tpéxmepubie Bpamenusi (2 yac.)

N3oTpornust mMpoOCTpaHCTBA M MOMEHT HMMIYJIbca. TpexXMEpHbIE BpAIICHUS:
yriel Ounepa. Marpuna noopora. I'eHepatopsl moBOpoTOB. ['pynmna TpexMepHbIX
BpameHnii Rz. Omepatopsl MomeHTa mMmyibca. HempuBoaumele npencTaBiaeHUs
rpymisl Rs

Il. CTPYKTYPA U COJEP)KAHUE NMPAKTUYECKOM YACTH KYPCA

IpakTnyeckue 3ansaTus (36 yac.)

3ansitue 1. AGcTpakTHBIE Tpynibl (4 Yyac., cCeMHHAP MO pPelIeHU 0 3a1a4 B
ANAJTOTOBOM pPesKHMe)

1. O6pa3yroT Ju rpymIly CiAeAyoUe MHOKECTBA MAaTPHIL], €CIU B KAYECTBE I'PYyII-
MOBOT'0 YMHOEHUS B35ITh 0OBIYHOE YMHOXKEHHE MaTpuIl?
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2. SIBnstorcs nM ABe rpymibl mectoro nopsaka G u R ¢ TabnuiaMu yMHOMKEHUS,
MpUBEAEHHBIMY HIDKE, U30MOP(PHBIMU?
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3ansitue 2. AGCTpaKTHBIE TPyNibI (4 Yyac., ceMHHAP MO PelIeHUI0 3a/1a4 B
JINAJIOTOBOM PeKUMe)

1. IMoctpoiiTe TabAKIly yMHOXEHUS Ipynibl D4 — cOOCTBEHHBIX COBMEILIEHUH (Bpa-
IIEHUI) TIOCKOTO KBajapara. Mcnonb3ys 9Ty Tabmuity

HalJUTe TIOPSIKH BCEX IIEMEHTOB;

HaWAUTE BCE MOATPYIIBI Tpynmbl Da;

paz0eiiTe rpynny Ha CONpPsHKEHHbIE COBOKYITHOCTH CIIPaBa U CJIEBA;

pa30eiiTe rpyniy Ha Kilacchl B3aMMHO CONPSIKEHHBIX 3JIEMEHTOB;

HalJAUTe MHBApUAHTHBIC MOATPYIIIIbI;

COCTaBbTE TaOJIUIly YMHOXKEHUS JIsl COOTBETCTBYIOLIEH (haKTOP-TPYMIIbI.

2. Jloxazartb, yTo ecau rpynna H romomopdua rpymnmne G, To:

® CIMHUYHOMY D3JEMEHTY rpymibl G COOTBETCTBYET €AMHUYHBIA 3JIEMEHT
rpymmnsl H;

® B3aMMHO OOpaTHBIM dJieMEHTaM Ipynnbl G COOTBETCTBYIOT B3aMMHO 00paTt-
HBIE JIEMEHTHI rpynisl H;

® BCe dJIEMEHTHI TpymIbl G, KOTOPBIE COOTBETCTBYIOT AUHUYHOMY DJIEMEHTY
rpynnsl H, 06pa3yroT naBapuanTHyto noarpynny G;

® 3JIeMEHTHI IpyIIbl G, COOTBETCTBYIOMIKE 3eMeHTY Hi, 00pa3yioT conpskEH-
Hy10 coBOKYmHOCTb, NG;, Tie G; — 1100011 u3 anemeHToB rpyribl G, COOTBET-
cTByromui 3nemeHTy Hi, a N - ”HBapraHTHas MOATPYIINa, COOTBETCTBYIOIIAS
€AMHUYHOMY 3JIEMEHTY Tpynmnsl H.



3ansTue 3. AGcTpakTHBIE Tpynnbl (4 yac., ceMHHAP O PellIeHI0 3a/1a4 B
ANAJTOTOBOM pPesKHMe)

1. Jlokasatb, 4TO MOPSAIOK TPYIIIHI SIBISETCS LIETBIM KPATHBIM MOPSIIKA 0000 eé
DJIEMEHTA.

2. I[OKa?)aTL, 4TO BCC 3JICMCHTBI OAHOTO KJIaCCa UMCIOT OAWH U TOT KC IMOPAIOK.

3. Jlokasarb, YTO LIEHTP TPYMIIbI BCETa SBISETCS €€ MOATPYIIIOH.

3ansitue 4. BekTopHbIe NPOCTPAaHCTBA U JINHEHbIE onepaTopskl (4 vac.,
CEeMHUHAP M0 PEelIeHNI0 32/1a4 B THAJIOTOBOM Pe:KHMe)

1. Ilycts E3 — 3-MepHOE eBKIMI0BOE MpocTpancTBO. [lokaxkuTe, uTo ecnu E; — ero
OJIHOMEPHOE MOANPOCTPAHCTBO, 33JJaHHOE BEKTOpamH {4, a, 0}, To ero oproro-
HaJbHOE JonoIHeHue E; onpenensercs Bekropamu {b, —b, ¢}. [IpencraBpre Bek-
Top {1, 2, 3} B BUAE CyMMBI IBYX BEKTOPOB, OANH U3 KOTOPBIX MPHUHAIIEKUT
NOANPOCTPAaHCTBY E1, a BTOpoil — moanpocTpancTBy Eo.

2. Ilycth R — omepaTop moBopoTa Bokpyr ocH Z Ha 45°, a T — onepatop 1moBopora
BOKpyr ocu X Ha 90°. [TokaxuTte reomerpuuecku, uto TRT 1 ects omeparop mo-
BOpPOTa BOKPYT OCH Y MPOTUB 4acoBOM cTpenku Ha 45°. [loaTBepaute 3TOT pe-
3yJIbTaT, IEPEMHOKAasi MaTPHULIbI COOTBETCTBYIOIINX OIEPAaTOPOB B Oazuce €y, €y,
;.

3. Ilycts npeobpazoBanue R ects moBopoT BokpyT ocu Z Ha 90°. [t Tpéx enquuny-
HBIX BEKTOPOB €j, HAIPaBJICHHBIX BJIOJIb OCEH X, Y U Z, HalauTe Rej = ;.
Berunciaure naaynupoannoe npeodpasosanue T(R) w(r), rae v (r) ecTh

a) X, 0) Vv, B) X, r) Xy.
Brinonnute T0 ke camoe, eciu R — moBopoT BOKpYT ocu Z Ha 45°.

3anstue 5. [Ipeacrasienus rpynn (4 yac., ceMHHAP MO PelIEHUIO 32124
B ITHAJIOTOBOM pPesKnuMe)

1. TloctpoiiTe mpencrabnenue rpymnibl Dy — cOOCTBEHHBIX COBMEIIECHUH (Bpariie-
HUM) TUIOCKOTO KBajpaTta, Mpy MOMOIIY MaTpuil 3 X 3 ¢ 6a3MCHBIMH BEKTOpaMHU
€x, €y, €75 OCb CHAMMETPUH YETBEPTOTO MOPSAIKA COBIIANAET C OChIO Z. [lokaxure,
MOJIb3YSCh HAMIEHHBIMU MaTPUIIAMHU, YTO OHO CBOJUTCA K OJJHOMEPHOMY U JIBY-
MEpPHOMY IPEACTABIICHUIO.

3ansiTue 6. HempuBoaumbie npeacraBiaenus (4 yac., ceMHHAp 10 perire-
HHIO 32/1a4 B JINAJIOTOBOM PeKHME)

1. HaliguTte Xapaktepsl MpEACTaBICHUN (TPEXMEPHOTO, ABYMEPHOTIO U OJHOMEp-
HOTO) Tpynmbl Dy — COOCTBEHHBIX COBMEIICHHH (BPAIICHUIA) TIOCKOTO KBAJI-
pata. [IpoBepbTe, YIOBIETBOPSIOT JIK JAaHHBIE MPEICTABICHUS COOTHOLIECHUSIM
OPTOTOHAJILHOCTH ¥ KPUTEPHUIO HEMPUBOIUMOCTH.



2. OmnpezenuTe XxapaKkTephbl HENPUBOAUMBIX NpeacTapienuii y™(CP,), rne m=0; 1;
2; ..., (N — 1), MKJINYECKON TPYIIIBI OPsIIKA N.

3ansitue 7. HenpepbiBHbIe rpynnbl (4 yac., ceMHHAP MO PelIeHUIO 3a1a4
B IHAJIOTOBOM Pe:KHME)

1. TlokaxuTe, uTo (PyHKIMM Xty NpeoOpasyroTcs MO mpejacTaBiacHusM 1D
rpynnsl Ry, Knaccuduuupyiite mects kBagpatuuuslx QyHKImi (X2 Y2, 7% Xy,
XZ; YZ) IEpeMEHHBIX X, Y U Z B COOTBETCTBUH C UX TPaHCHOPMAITMOHHBIMH CBOM-
CTBaMHU TI0 OTHOIIICHUIO K rpymie Ro.

3anstue 8. Tpéxmepubie Bpamenus (4 yac., ceMUHAP M0 PelIeHHIO 3124
B IHAJIOTOBOM Pe:KHMe)

1. Wcxons u3 BeIpakeHUs A oneparopa TpEXMEPHOro MOBOPOTa
r':Rk(a)rzr—i—Z aqleq x 7], a<0,
9=,y,z
yCTaHOBUTE BUJ TeHepaTopoB Xy; Xy, X;. [IpoBepbTe BBINOIHEHNE KOMMYTallU-
OHHBIX COOTHOILIEHHH.
2. Vcxons U3 TOYHOTO BBIPAXKEHUS I OIIepaTopa TPEXMEPHOTO IOBOPOTA
" =Rp(a)r =rcosa+ (r-k)k(1 —cosa) + [k X r]sina,

YCTAHOBMUTE BUJI MATPHUIL IOBOPOTA BOKPYT KOOPAUHATHBIX OCEN U T€HEPATOPOB
Xy Xy; Xz

3ansTue 9. 3auérHoe 3ansaTHe (4 yac.)

I1l.  YYEBHO-METONYECKOE OBECIHEYUEHHE
CAMOCTOSTEJBHON PABOTHI OBYYAIOIIUXCSI

YueOHo-MeToAnYeCcKOe O00eCIeUeHrne CaMOCTOATEIbHOM padoThl oOydaro-
mmxcs no aucuuiuinae « Teopus rpynm» npencrasieHo B [Ipunoxennn 1 u BKitto-
qaeT B ceOsl:

IUTaH-Tpa(UK BBIMOJIHEHUS] CAMOCTOSITEIbHOM pabOThI MO AUCLUHUIIIIMHE, B TOM
qyclie IpUMEpPHbIE HOPMbI BPEMEHH Ha BBITIOJHEHHE 110 KaXKI0MY 33JIaHUIO;

XapaKTEPUCTHUKA 3aJJaHUI JJI1 CAMOCTOSITEIbHON PabOThl 00YYaIOIIUXCS U Me-
TOIWYECKUE PEKOMEHAIINH 10 MX BBITOJIHCHHUIO;

TpeOOBaHMS K MPEACTABICHUIO U O(DOPMIICHUIO PE3YyIbTAaTOB CAMOCTOSITEIb-
HOM paboThI;

KPUTEPUU OLIEHKH BBITIOJIHEHUSI CAMOCTOSITENIbHOM PabOTHI.



IV. KOHTPOJIb JOCTUXXEHUS IIEJIEH KYPCA

O1eHOYHEIE cpe€acTBa

KonTponupyembie
No Konp! u aTans! hopMupoBanust N
paszielibl / TeMbl . TEKYIIUHA | MTPOMEXKYTOUHAs
n/m KOMITETEHIIHH
JUCIUTIAHBI KOHTPOJIb aTTecTalnus
1 | Tema l. OIIK-2 | 3Haer YO-2 Bormpoc
Cummertpus B obIiee onpeseneHue KOJIJIOK- Nel
dusHKe CHMMETPHH, BHYM
HUCTOPHUIO BOBHUKHOBCHUSA
TCOPpUU prHH;
yMmeeT I1P-11
aHaJIu3upoBaTb CUMMETPUIO pemeHue
CCTCCTBCHHBIX U 3amau
HCKYCCTBEHHBIX O0OBEKTOB;
BJIAJIEET [1P-2
HaBBbIKaMH HCIIOJIb30BaHUA KOHTpO-
HpCZ[MeTHOI\/‘I TESPMHUHOJIOTUH. JIbHAS
pabora
2 | Tema 2. OIIK-2 | 3HaeT YO-1 Bonpocsr
AOCTpakTHbBIE OIPE/ICNICHUE TPYIIIIbI; cobece- Ne2-4
TPYIIIIBI TPUMEPRI TPYIIT; JIOBaHHE
KacCU(UKAIHIO U TPUMEPBI
I'pynn
ymeeT I1P-11
JIOKa3bIBaTh MpOCTEUIINE pelieHue
TEOpEMBI; 3a1au
AHAJIU3UPOBAaTh KOHKPETHBIC
CPYIIIIbI,
BIIAJICET I1P-2
HaBbIKaMH HUCIIOJIb30BaHUA KOHTpO-
TEOPHUH TPYIII IIPU PEIICHUH ILHAS
Ppa3JIMYHbIX 3a7a4.
pabora
3 | Tema 3. I'pynmna OIIK-2 | 3HaeT YO-1 Bonpoc
MePEeCTaHOBOK OIPE/ICNICHUE TPYIIIIbI cobece- Ne 5
MepPEeCTaHOBOK; JIOBaHUE
CBOMCTBA IPYIIILI
MePECTaHOBOK;
ymeeT I1P-11
OIPCALIIAThL HUKIINYCCKYIO pemeHI/Ie
CTPYKTYpPY ME€PECTAHOBOK; 3a1ay
BaJeeT I1P-2
HaBBIKAMH HMCTIOJIb30BAHUS KOHTPO-
TPYMIIbI IEPECTAHOBOK MPHU ILHAS
pelIeHnH 3a/1a4 KBAaHTOBOM
pabora

MCXaHHKH.




Tewma 4. OIIK-2 | 3Haer YO-1 Bormpoc
BexTopHbIe ONIPEICICHNE BEKTOPHBIX cobece- Ne 6
POCTPaHCTBA TpOCTPAHCTE, 3 JIOBaHUE
J'II/IHef/'IHBIe onpezv[eneHHe n CBOI/ICT].Sa

JIMHECUHBIX OIIepaToOpoOB,
OTIEPATOPBI yMeer IP-11

BBIOUPATH M UCTIOJIB30BaTh perieHue

OPTOHOPMHUPOBaHHBIE OA3UCHI; 3a1a4

BBITIOJIHATE 0a30BEIE onepanun

C MaTPpUIHBIMHU

MIPEICTaBICHUSIMH OLIEPATOPOB;

BJIAJIEET [1P-2

HaBbIKaMU TPUMEHEHUS KOHTPO-

METOI0B ()yHKIIHMOHATBHOTO TILHAS

aHanu3a B TEOPUU IPYIII, pa 6014
Tema 5. OIIK-2 | 3Haer YO-1 Bompocsr
[TpencraBineHus ompeJeNeHne NPeCTaBlIeHus | cobece- Ne7-8
rpymn TpynsL JIOBAHUE

MAaTpHUYIHBIC IPCACTABJICHUA

prHH;

yMmeeT I1P-11

BBIACJIATh NHBAPUAHTHBIC peuicHue

MOJIIIPOCTPAHCTRA; 3a7a4

CTPOUTHb MAaTpUIHbBIC

MNpeACTaBJICHUS KOHCUYHBIX

rpyn;

BJIaJIeET [1P-2

HaBbIKaM¥ IMPUMCEHCHUA KOHTpO'

METOJI0B TEOPUH JILHAS

OpeaACTaBJICHUU I'PYIIT JJIsL

szHeHI/IH pa3n1/1tn£)1§x 3aJa4. pa6OTa
Tema 6. OIIK-2 | 3Haet YO-1 Bompocsr
Hempusonmeie ompeJelieHne HENPUBOIUMBIX | cobece- Ne9Q-11
npe/CTaBICHUS npeJICTaB/IeHui rpym; JIOBaHHE

OIIPCACIICHNUE XapaKTCPOB

MPEACTABJICHUA U UX CBOﬁCTB;

yMeeT I1P-11

pasjaratb NpeacCTaBJICHUA peueHue

TPYIII HA HENIPUBOJAUMBIE; 3a1au

BBIYUCIATL XapAKTEPbL

MpeICTaBICHUIA;

BJIa/I€ET [1P-2

HaBbBIKaM¥ IIPUMEHCHUA KOHTpO'

METOJIOB TEOPUU ILHAS

OpeaACTaBJICHUH I'PYIIT JIsT

pzmem/m paanpmlflzx 3a7ad4. pa6OTa
Tema 7. OIIK-2 | 3naer YO-1 Bormpocsr
HenpepriBHbie OIpe/Ie]ICHUE 1 CBOHCTBA cobece- Nel12 -13
IPYIIIBI HENpepPbIBHBIX I'PYIII; JIOBaHUE




OIpeieNieHne U CBOWCTBA
WHQUHATE3UMATHHBIX

OTepaToOpPOB;

yMeeT I1P-11
OIIpeEaATh pelicHue
I/IH(i)I/IHI/ITe?)I/IMEU'H)HI)Ie 3aja4
OICPaTOPhbl HEIIPCPHIBHLIX

rpynri;

BIIaJIceT I1P-2

METOIaMH IPUMEHEHNS TEOPHH | KOHTPO-
HETIPEPHIBHBIX TPYIII B

3 TBHAsS

TEOPETHYECKOH (hHU3HKeE. paGora
Tewma 8. OIIK-2 | 3Haer YO-1 Bomnpocsl
TpéxmepHbie CIOCOOBI TApaMETPU3ALIHH cobece- Ne 14 - 16
BpALLCHNS TPEXMEPHBIX BPAICHU; JIOBAaHUE

HCPUBOAUMBIC ITPEACTABIICHUA

TPYIIIBI TPEXMEPHBIX

BpaIlCHAH;

yMeeT I1P-11

HaXOJUTb I'CHEPATOPHI I'PYIIIbI peuicHue
TPEXMEPHBIX BPaLICHU;

3a1a4
BJIAJIEET [1P-2
METOAaMHU UCITIOJIb30BaHUA KOHTpO'
MNpeACTAaBJICHUU T'PYIIIIbI JIbHAS
TPEXMCPHBIX BpalllcCHUU B pa60Ta

KBaHTOBOH MEXaHHKE.

Tumnossie KOHTPOJIBHBIC 3a/laHUA, MCTOAUYICCKUC MATCPHUAJIbI, OIIPCACIIATONINC

MPOLIETyPhI OIEHUBAHMS 3HAHUM, YMEHHI M HABBIKOB U (UJIM) OTBITA JACSITEIBHOCTH,

a TakKe KPUTEpUM WM TIOKa3aTeIu, HeOOXOIUMBbIC NIJIi OLCHKW 3HAHUM, YMEHUH,

HABBIKOB M XapaKTEpPU3YIOIIHUE 3Talbl (OPMUPOBAHUS KOMIIETEHLUMU B IpoLEcce

OCBOCHHMSI 00pa30BaTEIHHON MTPOTpaMMBI, TIpeACcTaBieHbI B [Ipunoxennn 2.

V. CIIMCOK YYEBHOM JIUTEPATYPbI U TH®OPMAIIMOHHO-
METOINUYECKOE OBECIIEYEHHUE JUCHUIIVINHBI

OcHoBHas JMTEpaTypa
(anexmponmvie u nevammvie u30amUs1)

1. Kapramnonos, M.U. OcHOBBI TeOpuH IpyIn [ DNEKTPOHHBIN pecypc] : yueo. mo-
cobue / M.U. Kapranonos, }0.11. Mep3nskoB. — DnektpoH. naH. — Cankr-Ile-
Tepoypr : Jlamp, 2009. — 288 c¢. — Pexum  mocryma:
https://e.lanbook.com/book/177.

2. Jlsmun, E.C. YopaxHeHus o Teopuu rpynn [DIeKTpoHHBIN pecypc] : yueO.
noco6ue / E.C. Jlsnun, A.4. Aitzenmrat, M.M. Jlecoxut. — DeKTpoH. JaH. —




Cankrt-IlerepOypr : Jlawb, 2010. — 272 c¢. — Pexum pgocrymna:
https://e.lanbook.com/book/528.

. Haiimapk, M.A. Teopus npeactaBiaeHu rpyI [ DIEKTPOHHBINA pecypc] : yueo.
nocobue — DekTpoH. aaH. — Mocksa : ®umatiaut, 2010. — 576 c. — Pexum
noctyna: https://e.lanbook.com/book/2751.

. Kypomr A.I'. Teopus rpymnmn. Mocksa : ®usmatiur, 2011. — 806 c. 4 3k3.
http://1lib.dvfu.ru:8080/1ib/item?id=chamo:662750&the
me=FEFU

JlonoJIHMTe IbHAA JTUTEPaTypa
(neuammnvie u snexmporHHbie uz0aHUs1)

. Ommuot JIx., looep I1. Cummetpus B pusuke. M.: Mup, 1983. (B aByx Tomax:

1.1 -364 c.,1.2,—416 c.) — o 3 3K3.
http://1lib.dvfu.ru:8080/1ib/item?id=chamo:48667&them

e=FEFU
http://1lib.dvfu.ru:8080/1ib/item?id=chamo:48668&them
e=FEFU

. Burnep E. Otronst o cummerpuun. M.: M3a. Hayka, 1971 r. — 318 c. 4 k3.
http://1lib.dvfu.ru:8080/1ib/item?id=chamo:81948&them
e=FEFU

. Ilerpamens M.B., Tpudonos E.JI. [Ipumenenne Teopun rpynmn B KBAaHTOBOH

Mexanuke. M.: M3a. Hayka, 1967 r. — 308 c. 1 k3.
http://1lib.dvfu.ru:8080/1ib/item?id=chamo:684093&the

me=FEFU

IIepeyens pecypcoB HH(POPMALMOHHO-TEJIEKOMMYHUKAIIUOHHOM
cetu «MHTEpHET»

. http://www.knigafund.ru — DJJICKTPOHHO-OMOJIMOTEUHAs CHCTEMa
«Kuaura®oumg»

. http://ilib.mccme.ru/djvu/bib-kvant/groups.htm — IlaBen
C.A. Beenenue B TEOPUIO IPYIIIL.

. http://nuclphys.sinp.msu.ru/thgr/ — 3amupanoB B.C. OcHOBHbIE
MOHSITUSL TEOPUH TPYII U UX TPEJICTABICHUNA U HEKOTOPbIE MPUIOKEHUS K Pu-
3MKE YaCTHII.

. http://www.phds.ru/book mat teorgrup.html — OubaroTeka 1o
TEOPHUH TPYIIIL.



http://lib.dvfu.ru:8080/lib/item?id=chamo:48667&theme=FEFU
http://lib.dvfu.ru:8080/lib/item?id=chamo:48667&theme=FEFU
http://lib.dvfu.ru:8080/lib/item?id=chamo:48668&theme=FEFU
http://lib.dvfu.ru:8080/lib/item?id=chamo:48668&theme=FEFU
http://www.knigafund.ru/
http://ilib.mccme.ru/djvu/bib-kvant/groups.htm
http://nuclphys.sinp.msu.ru/thgr/
http://www.ph4s.ru/book_mat_teorgrup.html

IepeyeHb MHGPOPMAUOHHBIX TEXHOJIOTHHA
U IPOTPAMMHOT0 OOecrevYeHust

JlexumoHHBIN MaTeprai ohOpPMIISIETCS B BUJIE€ TTPE3CHTAIINN, TIOITOTOBIISIEMBIX
B m3marenbckor cucreme LaTeX, xkmacc Beamer. JIisi mOATOTOBKH JICKIIMOHHBIX
MPUMEPOB W 3aJaHUM JJISI CaMOCTOSITEILHOM paOOThl HMCIOJIB30Bajlach CHCTEMa
KOMIIBIOTEpHOM MaTemaTtuku Maxima.

VI. METOANYECKHUE YKA3AHUA
ITO OCBOEHUMIO U CHUITJIMHBI

Ha nepBot#i JieKIuu CTyIeHTaM cOO0IIaeTCs CIIUCOK JIMTEPATYPHI IO Kypcy (oc-
HOBHO# 1 JIOTIOJTHUTENILHOM, a TaKXke JOCTYITHBIC pecypchl cetu Internet) ¢ moapoo-
HOM XapaKTEpPUCTUKON KaXkJI0ro UCTOYHUKA. Takxke coolIaercs CTpyKTypa Kypca
Y YCJIIOBHS CIa4yu 3a4€Ta.

JIeKIMOHHBIE 3aHATUS OPUECHTUPOBAHBI HA OCBEIICHUE OCHOBHBIX TEM B KaXK-
JIOM paszene Kypca v IpUu3BaHbl OPUEHTUPOBATH CTYJACHTOB B [IPEIJIAraéMOM Mare-
puaie, 3aJ0KUTh HAyYHbIE OCHOBBI ISl JAJbHEHIIEH caMOCTOSATEIbHOM PabOTHI.
CTyneHTbl UMEIOT JOCTYI K MOATOTOBICHHBIM MPENOAABATEIIEM IIPE3EHTALUSIM, HC-
MI0JIb3YEMBIX IPU YTEHUH TEOPETUUECKOI0 Kypca U COAEPKAIMX MUHUMAJIBHO HE-
0o0xonuMMbIN Matepuain. JlonmonHutenbHas UHPOPMALIMS O U3y4YaeMbIM pa3iesiam
MO>KET OBITh MOJy4eHa IPU CaMOCTOATEIbHOM U3YYEHUH PEKOMEHI0BAHHOW JIUTE-
paTypsl.

B xome mpakTHyeckux 3aHSATHM MO PELICHUIO 3a7ay MPOBEPSETCS YCBOCHUE
CTYJIEHTaMU TEOPETHUECKOTO MaTepHraia 0 OTpabaThIBaeTCs €ro MPakTUYECKOe Mpu-
MEHEHHUE.

J/IBe TeopeTHdeCcKue KOHTPOJBHBIE CTUMYJHUPYIOT CTYJIEHTOB Ha JIETaJIbHOE
M3Yy4YEHHE MaTepHana.

VIl. MATEPHAJILHO-TEXHUYECKOE OBECHEYEHHWE
T CTUTIIAHBI

[Ipy ureHum nexumi no aucuuiuiMHe «Teopus rpynm» HCHOIB3YyETCs
MYJIbTUMEIUIHOE o0opyoBaHue VIS JEMOHCTPALIA Ipe3eHTaui
TEOPETUUECKOr0 MaTepuaia. DTU Npe3eHTaluu (CoAepkKallue TaKXKe 3aaHus 1



CaMOCTOATENbHON pabOThl) PACCHUIAIOTCS CTYJEHTAM IO AJIEKTPOHHOM IMOYTE JIJIst
o0ecrieueHns CaMOCTOSITENIbHOM pPadOThl MO KypCy JIEKIMH W MOATOTOBKE K
NPAKTHUYECKUM 3aHATUSM.

Jl51s MaTepuanbHO-TEXHUYECKOTO 00ecTieueHus Kypca JeKIUi HE0OXOAUMBI:

e mnepcoHanbHbI KommbioTep Lenovo ThinkPad E125 ¢ nuiieH3MOHHBIM U CBO-
OoxHbpIM TporpaMMmHubiM obOecreucHueM — MS PowerPoint 2007 u Acrobat
Reader XI;

e npoektop Benq MP770;

® [IEPEHOCHOM IKpaH.
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Ilnan-rpa¢guk BHINOJIHEHUS CAMOCTOSATEIbHON PadoThl O JMCUMILINHE

IIpumep-
HbIE
) . HOPMBI
Ne Hdara/cpoxu Buja camocrositeabHOM P
BpeMeHU dopma KOHTPOJIS
/ BBINOJTHEHUSA padoThI
LI HA BbI-
MmoJiHe-
HHE
1. Henemm 1 —2 N3yueHnue TeopeTnye- 10 yac. | Pemenue 3anau Ha
CKOT'0 MaTepuaja, moJro- MPaKTUYECKUX 3aHSs-
TOBKa K PEIICHUIO 33]1a4 TUSIX
2. Heneim 3 -4 W3ydeHnue TeopeTrye- 10 yac. | Pemenue 3amaq Ha
CKOI'0 Marepuaja, MmoJro- MPaKTUYECKUX 3aHs-
TOBKa K PEIICHUIO 33]1a4 TUSIX
3. Heneon 5 -6 W3ydenue TeopeTrye- 10 yac. | Pemenue 3amaq Ha
CKOI'0 Matepuaja, moJro- MPaKTUYECKUX 3aH-
TOBKa K PEIICHUIO 33]1a4 TUSIX
4, Henemu 7 — 8 IToaroroBka kK TeOpeTH- 10 gac. | Teopernyeckas KOH-
4eCKOW KOHTposbHOM Nel TpoabHas Nel
5. Henmemn 9 — 10 N3yuenue Teopernue- 10 vac. | Pemenue 3ama4 Ha
CKOTo MaTepuaa, moJro- MPAKTUYECKHUX 3aHS-
TOBKA K PEIICHUIO 3a/1a4 THAX
6. Henenu 11 - 12 | 3yuenue Teoperuye- 10 vac. | Pemenue 3ama4 Ha
CKOTO MaTepuaa, moaro- MPAKTUYECKHUX 3aHS-
TOBKA K PEIICHUIO 3a/1a4 THAX
7. Henemn 13 — 14 | 3yuenne TeopeTnye- 10 yac. | Pemenue 3amau Ha
CKOTO MaTepuaa, moJro- MPAKTUICCKHUX 3aHS-
TOBKA K PEIICHUIO 3a/1a4 THAX
8. Henenmn 15— 16 | [loaroroBka k TeopeTu- 10 wac. | Teoperudeckas KOH-
YECKON KOHTPOJIbHON Ne2 TpoJsibHast No2
9. Henemn 17 — 18 | IloaroroBka K 3a4eTy 10 gac. | 3aueT mo TeopeTHye-

CKOMY Kypcy




XapakTepuCcTHKA 3aaHUI JJI1 CAMOCTOSITEIbHON PadoThl 00y4aI0IIUXCS
U MeTOAUYECKHE PEKOMEHIAUHM 110 UX BbINOJIHEHHUIO

OcCHOBHOE COJIepKaHue CaMOCTOSITENIbHOM paboThI 10 Kypey « Teopust rpymm»
— MOJTrOTOBKA K IPAKTUYECKUM 3aHATUAM (PELIECHUIO 3a/1a4).

CamocrosTenbHas pa60Ta ImoMoracT CTyaACHTaM:

1) oBiameTh 3HAHUAMMU:
® YTEHHE TeKCTa yUeOHUKA, IEPBOMCTOYHHUKA, TOTOJHUTEILHOM JTUTEPATYPHl U
T.J.;
® COCTaBJICHHUE IJIaHA TEKCTa, rpapuueckoe N300pakeHue CTPYKTYphl TEKCTA,
KOHCIIEKTUPOBAHUE TEKCTA, BHIMUCKU U3 TEKCTa U T.1.;
e paboTa co CIpaBOYHUKAMHU U JPYTOi CIIPABOYHOU JTUTEPATYPOI;
® JCIOJIb30BaHUE KOMIBIOTEPHON TEXHUKHU U VIHTEepHETAa,
2) 3aKpenuTh M CUCTEMATU3UPOBATh 3HAHHMS:
e paboTa C KOHCIIEKTOM JICKIINH;
® pEIIEHUE 33/1aY;
e 00paboTKa TeKCTa, MOBTOPHAs paboTa HaJl y4eOHBIM MaTEepHaAIOM y4eOHHUKaA,
IEPBOMCTOYHUKA, TOMOJIHUTEIBLHON JINTEPATYpbl, 00yYalomUX BUACOPHUIIb-
MOB.
CamocTosiTenbHast paboTa MOKET OCYUIECTBIATHCS MHAUBUIYaIbHO WM TPYTI-
MIaM# CTYJIEHTOB B 3aBHCUMOCTH OT I1€JI1, 00beMa, KOHKPETHON TEMaTHKH CaMOCTO-
ATEIbHON PabOThI, yPOBHS CIOXKHOCTU M YPOBHSI YMEHHM CTYI€HTOB.

KOHTposb pe3ynbTaToB CaMOCTOSTEIBHON pabOThl CTYIEHTOB JOJDKEH OCY-
IIECTBIIATHCS B MpeJiesiax BPEMEHH, OTBEJACHHOTO Ha 00s3aTeIbHbIC yUeOHbIC 3aHsI-
TUSI ¥ BHEAYAUTOPHYIO CAMOCTOSTEIIbHYIO PabOTy CTYJEHTOB IO JUCIMUIUIMHE, MO-
YKET MPOXOJIUTh B MUCHbMEHHOM, YCTHOM UM CMEIIaHHOU (popme.

TpeOoBaHus Kk npeacTaBjieHUI0 U 0POPMIICHHUIO Pe3yJIbTATOB
CaMOCTOAITe/IbHON PadOTHI
OCHOBHBIM PE3yJIbTATOM CaMOCTOSITENBHOM paboThl Mo auctuminHe « Teopus
IPYINI» SBIISIETCA PEUICHUE 3a7a4 CTYAECHTAMU HA MPAKTUYECKUX 3aHATUAX [IPU MU-
HUMAJIBHOW MOMOILY MTPENOAaBaTes.



KpuTtepun o1ieHKH BBINOJHEHUSI CAMOCTOATEIbLHON PadoThI

OOImMMH KpUTEPUSIMU OLICHKU PE3yJbTaTOB CaMOCTOATEIbHON padOThI CTY-
JICHTOB SIBJISIFOTCSI:

® YpPOBEHb OCBOCHMS Y4EOHOI0 MaTepuaa;

® YMEHHE aKTUBHO UCII0JIb30BATh AIEKTPOHHBIE 00pa30BaTEIbHBIE PECYPCHI, HAXO0-
TUTH TPEOYIOLTYI0CS MHPOPMAIINIO, U3y4YaTh €€ U IPUMEHATH Ha MPAKTUKE;

e 000CHOBAaHHOCTb U YETKOCTb U3JIOKEHUS OTBETA;

® yMEHHE OPUEHTHPOBATHCS B MOTOKE HHPOPMAIIH, BEIACIATH TJIaBHOE,

e yMeHue c(hOpPMUPOBATH CBOIO MO3UIUIO, OLIEHKY U apIryMEHTHUPOBATh €€.
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MMacnopt ®OC

no qucuuiviude «Teopust rpynmm»

Kon u popmyuposka

Jrtansl (OPMUPOBAHHUA KOMIIETEHIMH

KOMIIETEHIMHU
® OCHOBHBIE ONPEACIICHUS U MOHITUS TEOPUU TPYIII U
UX IPEICTaBICHUN, MaTPUUHbIE IIPEICTABICHUS
CPYIIN, CBOMCTBA FTEHEPATOPOB U CTPYKTYPHBIX KOH-
OIIK-2 3HaeT )
- CTaHT;
CIIOCOOHOCTD HCIIOJIB30- ® CTPYKTYpPY HENPUBOJAUMBIX MPEACTaBICHUN KOHEY-
Ba’I;B B HpO(beCCI/IOHaJ'Ib- HBIX TPYIIIT,
HOM JIesTeNbHOCTH 0a30-
® pelIaTh 3aJ1a4u [0 BCEM pa3jiesiaM Kypca, HCII0JIb30-
BbIC 3HAHUS (yHIaMEH- N
BaTh 3HaHUS JUIS PELICHHUs 3a1a4 TEOPETUYECKOU
TAJIBHBIX Pa3/IeJIOB Ma- <
($u3HUKYN 1 B 00pa30BaTEIbHON ACITETLHOCTH;
TEMaTUKH, CO3/1aBaTh YMmeer
® aHAJIM3UPOBATh IPUBOJIMMBIC MIPEICTABICHUS, CTA-
MaTeMaTUYECKUE MO-
BUTH U peliaTh PU3NYECKUE 3a1a4U METOAAMH TEO-
JIeNId TUTIOBBIX Mpodec-
puH rpymnr,
CHOHAJIbHBIX 3a/1a4 U
HHTEPIIPETUPOBATH I10- ® HaBbIKaMH HCIIOJIB30BAaHUA HpeI[MeTHofI TCPMUHO-
JIy4E€HHBIE PE3YIILTATHI C JIOTHM NIPU PELICHUU Pa3JIMYHbIX 3a]1a4 MAaTEMaTUKHU
Y4E€TOM T'PaHUL IIPUME- U TEOPETHUYECKON (PU3UKH;
HUMOCTH MOJENEN Bnaneer | e HaBhIKaMH MPUMEHEHHS MOIIHBIX METOOB TEOPHH

CUMMETPUI U TEOPHUHU TPy, HEOOXOIUMBIX AJIS Pe-
[ICHUS Pa3TUYHBIX 33]1a4, BOSHUKAIOIINX KaK B Ma-
TEMaTHKe, TaK U B TEOpEeTUIEeCKoi (pu3mke.

KoHTposb 1eJiel J0CTUKEHHS Kypca

KOHTpOIMpyeMbIe OueHouHbIE CpecTBa
Ne Kopp! 1 sTansl popMupoBaHus N
paszensl / TeMbl . TEKYIIHA | TPOMEXYTOUHAs
n/n KOMIIETEHIINH
JUCITUTUTAHBI KOHTPOJIb aTTecTanus
1 | Tema 1. OIIK-2 | 3Haer YO-2 Bompoc
CummeTpus B oO1iee ornpe/eeHne KOJUJIOK- No 1
busnke CHMMETpUH, BUYM
HUCTOPUIO BO3BHUKHOBCHUSA
TEOPHUH TPy,
yMeeT I1P-11
AHAJIM3UPOBATh CUMMETPUIO peueHue
C€CTCCTBCHHBIX U 3amau
HNCKYCCTBCHHBIX O6’I)CKTOB;
BJIaJI€ET [1P-2
HaBbIKaMH HCIIOJIb30BaHUA KOHTpO-
HpeHMeTHOﬁ TEPMHUHOJIOTUH. bHAg
pabota
2 | Tema 2. OIIK-2 | 3Haet vVO-1 Bonpocsl
AOGCTpakTHbBIE OIPE/ICTICHUE IPYIIIIEL; co0ece- No2 -4
IPYIIIBI TIPUMCPBL IPYIIL, JOBaHHE




KJIacCH(UKAIIIO W IPUMEPHI
TPy

ymeer I1P-11

JIOKa3bIBaTh MPOCTEHIINE pelieHue

TEOpEMBI; 3a1au

AHAJIU3UPOBATh KOHKPETHLIC

TPYIIIbBL;

BJIa/IEET I1P-2

HaBBIKAMH HCTIOJIb30BAHUS KOHTPO-

TEOPUU TPy NIPU PELICHUH IBHAS

Pa3sIMYHBIX 3a1a4.

pabota

Tema 3. I'pynna | OIIK-2 | 3naer VO-1 Bomnpocsr
MIEPECTAaHOBOK OTPE/ICNICHHE TPYIIIIBI cobece- Ne 5

TMEPECTAHOBOK;, JIOBAHUE

CBOMCTBA Tpynmbl

HCpeCTaHOBOK;

ymeeT I1P-11

OIPCALCIIATh HUKIINICCKYIO pemeHI/Ie

CTPYKTYPY NEPECTaHOBOK; 3a1au

BJIAJIEET [1P-2

HaBbIKaMH MCIIOJIb30BAHUA KOHTpPO-

rpYIIBI NEPECTAHOBOK MPU JIBHAS

pCHICHUH 3a1a4 KBAHTOBOU

MECXaHHUKHU. pa60Ta
Tewma 4. OIIK-2 | 3Haet YO-1 Bormpoc
Bektopabie OIpPE/ICSICHNE BEKTOPHBIX cobece- Ne 6
POCTPAHCTBA TpOCTPAHCTB, 3 JIOBaHHE
HHHeﬁHBIe onpe):v[eneHI/Ie n CBOI/ICT]-Sa

JIMHEHHBIX OIIEPaTOPOB;
OTIepaTOpPHI ——— [IP-11

BEIOMPATH M UCTIOIB30BaTh pelnieHue

OpPTOHOPMHUPOBAHHBIE 0A3UCHI; 3a71au

BBINOJIHATE 0a30BbIE ornepanu

C MaTpUYHBIMU

MNpPEICTABICHUSIMU OIICPATOPOB,

BIIa/IEET I1P-2

HaBBIKaM¥ IIPUMEHCHUA KOHTpO'

METOAOB q)yHKHHOHaHLHOFO NbHAS

aHaJin3a B TCOpUHU I'pyIill, pa60Ta
Tema 5. OIIK-2 | 3Haer YO-1 Bompocsr
[IpencraBnenus OIpe/ie/IeHUe HPe/ICTaBICHH cobece- Ne7-8
rpymn TpyHIEL, JIOBaHUE

MAaTpHUYHBIC IPEACTABJICHUA

rpynm;

ymeeT I1P-11

BBIICTISITh MHBAPUAHTHBIE pelreHue

HOJIPOCTPAHCTBA; 3a1au

CTPOUTH MAaTPUYHBIC
IIPEACTABJICHUA KOHCYHBIX

rpyn;




BaJeeT I1P-2

HaBbIKaMU IIPUMEHEHUS KOHTPO-

METOIOB TECOPUHN JIbHAS

OpeACTAaBJICHUHU I'PYIIT TJIsL

pIe)IHeHI/Iﬂ pa3m/1q1flix 35[{3‘{. pa60Ta
Tewma 6. OIIK-2 | 3Haer YO-1 Bormpocsr
Henpuoaumeie OmpejieNicHNe HeMPUBOAUMBIX | cobece- Ne9—11
IpeICTaBICHUS TpE/ICTaBICHHH rpym; JIOBaHUE

OTpe/IeTICHUE XapaKTepOB

TMPEACTABIICHUA U UX CBOﬁCTB;

ymeer I1P-11

pasnarath npeaCTaBICHUS pelieHue

TpyInm Ha HEIIPHUBOANUMBIC, 3a1a4

BBIYUCIIATH XapaKTCPhI

MpeACTaBICHUH,;

BJIAJIEET [1P-2

HaBbIKaMH MMIPUMCHCHUA KOHTpO'

MCTOHAOB TCOpHU JbHAS

IpeaCTaBJICHUU I'PYIIT AJIA

pIG)I.HZ[eHI/Iﬂ pa3nnq§$x 3:[,&3‘{. pa60Ta
Tema 7. OIIK-2 | 3Haet YO-1 Bormpocst
HenpepriBHbie ONpEe/Ie/ICHNE U CBOWCTBA cobece- Ne 12 -13
IPYIIIBI HENPEPBIBHBIX rpynf[; JIOBaHKE

OIPCACIICHNUE U CBOUCTBA

I/IH(i)I/IHI/ITGBI/IMa.HLHBIX

onepaTopOB;

yMeeT I1P-11

OIpCALCIIATh peumeHue

HHQUHUTE3UMATIEHBIE zamau

OrepaTopbl HEMIPEPHIBHLIX

rpynri;

BJIAJIEET [1P-2

METOAaMU IIPUMCHCHUS TCOPUU KOHTpO-

HENpPEepBIBHBIX TPYII B TIBHAS

TEOPETHICCKOH (PH3HKe. paGora
Tema 8. OIIK-2 | 3Haet YO-1 Bormpocst
TpéxmepHbie CIIOCOOBI MapaMeTpH3aLIHH cobece- Ne 14 - 16
BpAIIEHUs TPEXMEPHBIX BPaLCHUI; JOBaHUE

HETIPUBOAUMBIC ITPECTABIICHUA

TPyNIbI TPEXMEPHBIX

BpallIeHUH;

ymeeT I1P-11

HaxXo4UTh I'€HEPATOPHI I'PYIIIBL pemecHue

TPEXMEPHBIX BPaLCHUI; 3a1au

BIaJIeET I1P-2

METOAAMH HCIIOJIb30BaHUA KOHTpO-

MpeACTaBJICHUU T'PYIIIIbI TIbHAS

TPCXMCPHBIX BpalllCHUU B pa60Ta

KBAaHTOBOI MEXaHHKE.




IIIkana oueHUBaHUA YPOBHS C(POPMHUPOBAHHOCTH KOMIIETEHLUMI

Koa n ¢popmysin-

POBKa KOMIIETEH- Jranbl popMuUPOBAHUS KOMIIE- Kpurepun Iloxa3zarenn
1107041 TCHIHUHA
OIIK-2 OCHOBHBIE I10- 3HaHUE OCHOBHBIX Cnoco6HocTh c(hOpMYITUPOBATH
CIIOCOOHOCTH HSTHSA U TEO- MIOHATHI M TEOPEM | OCHOBHBIE OIIPEICIICHHS 1 TIOHSI-

HCIIOJIb30BaTh B
npogeccnOHaNTBHOM
JIeITeIbHOCTH
0a30BbIC 3HAHUS
(hyHIaMEHTATBHBIX
pas3zenoB
MaTeMaTHKH,
co3/JaBaTh
MaTeMaTHYECKHE
MOJICJIH THIIOBBIX
npo¢eCcCHOHATHHBIX
3a7a4 U
HHTEPIPETHPOBATH
MOJy9ICHHBIC
Pe3yabTATHI C YIETOM
IrpaHuIl
HpI/IMCHI/IMOCTI/I
MOJIeTIeH.

PEMBI TEOPUH
TPy, CIIo-

3HaeT (mopo-
COOBI OIIMCAHMS

TEOPUH TPYIIIL.

THS TEOPUH TPYIII U UX TIPEI-
CTaBJICHUH.

TOBBII ypO- .
BeHb) CBOICTB CHM-
METPHH MPH-
POIHBIX 00BEK-
TOB ¥ (hu3nUe-
CKHX 3aKOHOB.
ymeeT (Tpo- pemars Tumno- YMeHue pemarsb CnocoOHOCTh pemats 3a1a9u
JBUHYTBINA BBIC 3a/1a91 THUIIOBBIE 33a4H TEOPUH TPYIIIIL.
YPOBEHB) TEOPUH TPYIN. | TEOPHH IPYIIL.

METO/IaMH aHa-
BIazeeT (BBI- JIM3a CBOHCTB
COKHI1 ypo-

BCHB)

CHMMETPHH C
TIOMOIIBIO TEO-
PHH TPYIIL

Bnagenue meto-
JaMH TCOPUHU

TpyIIIL.

CrocoGHOCTh IPHUMEHUTH Me-
TOABI TEOPHH TPYIII IS aHa-
JM3a CBOMCTB CHMMETPHH TIPH-
POIHBIX OOBEKTOB M (PH3HUC-
CKHX 3aKOHOB.

MeTtoauyeckne PEKOMECHAAIUHA, ONIPECACIAIOIIINEC TIPOUECAYPDbI

OLICHUBAHUA PE3YJAbTATOB OCBOCHUA TUCHUIIIINHBI

OueHouyHbIe CpeACTBA VISl IPOMEKYTOUHOM aTTeCTAIUU

[IpomexxyTouHas aTTecTanus CTYJIEHTOB O AUCHUILIUHE « Teopus rpynin ocy-

niecTBisieTcst B (hopme 3auéra.

O11eHKa «3a4TE€HO» BBICTABIIICTCS CTYACHTY, XOPOIIO MPOSIBUBIIIEMY ce0sl B pe-

IICHUHN 3aaa4 Ha IMPAKTHYCCKUX 3aHATHUAX W YCIICHIHO HAIIMCABIICTO JIBEC TCOPCTU-

YECKHUEC KOHTPOJBbHEIC.

B ciy4dac YCTHOﬁ CAa4Mr 3a4€Ta B KOHIC CCMCCTPA OLCHKA «3a4TCHO» BBICTAB-

JII€TCS CTYACHTY, KOTOPBIA IEMOHCTPUPYET XOPOIIEE 3HAHUE MATEPUAJIA U YMEET

IIPUMEHSATH €r0 MPU PEIICHUHN 3a/1a4.

OneHKa «HE 3a4TEHO» BBICTABISIETCS CTYACHTY, HE BBIINOJHUBIIEMY KOHTPOJIb-

HbIE 33/l1aHud (JIBE€ TEOPETUYECKHE KOHTPOJIbHBIE) HE MPOSIBUBILLIEMY CE€0sl TTOJIOKH-

TCJIBbHO IIPU PCIICHUHA 3aaa4.




10.

11.

12.

Cnucok BONpocoBs,
BBIHOCHMMBbIX HA 3a4€T 1o qucuuiuinae « Teopus rpynm»

CummMmeTpus.

Oo01uee onpenenenne cummerpu. CHUMMETPUHA PaBHOCTOPOHHETO TPEYTOJIb-
Huka. [IpuHnunel cummeTpun B ¢usnke: Teopema HErep, 3aKoH coxpaHeHHs
SHEPrUH, MPUHIIUI OTHOCUTEIBHOCTH.

AOcCTpaKTHBIE IPYNIIBI.

Onpenenenue rpynisl. [Ipumeps rpynn. IIpocrelimue Teopemsl (€ JMHCTBEH-
HOCTb €IMHUYHOTO U 0OPATHOTO 3JIEMEHTOB, OOPATHBIN JIEMEHT OT MPOU3Be-
neHusi). Adenessl rpynisl. [{uknuueckas rpymnma.

OcHoBHbIE NIOHSATHSA U onepanuu.
CI[BI/IF I10 I'pYIIIIC. Hozxrpyrma. HOpSII[OK QJICMCHTA. COHpH)KGHHBIG COBOKYII-
HOCTH, OCHOBHBIC TCOPCMEI.

OcCHOBHbBIC IOHATHUS U ONlEPAIHN.
CornpskeHHbIE 3JEMEHTHl W Kiacc. MHBapuaHTHas mnoarpymmna. PakTtop-
rpynna. M3omopdusm u romoMopdusm.

I'pynna nepecranoBok.
[lepecranoBku. I'pynna nepectanoBok. L{ukisl. [{ukinnueckas ctpykrypa ne-
pectaHoBOK. Oneparop nepecTaHOBKH, YETHOCTh IIEPECTAHOBKH.

IIpeoOpa3zoBanue onepaTopoB U (PyHKIMIA.

TpancpopmupoBanHslil onepatop. MHayLMpoBaHHbIE MpeoOpa3zoBaHus QyHK-
1005078

IIpeacraBiaeHus rpymi.

Onpenenenue npeacTasieHus rpymnmsl. MaTpudassle npeacTtasieHus. [lepexon
K Jpyromy 06asucy. DKBUBaJICHTHbIE MPEACTABICHUSI.

IIpuBoauMBbIe U HENMPUBOAMMbIE NPEACTABJICHUS.
HNHBapuaHTHbIE NOANPOCTpaHCTBA. PaznoxkeHue Ha HEMPUBOAUMBIE IIPEICTAB-
nenus. [I[puBoarMbie U HENPUBOAUMBIE TIPEICTABICHUS.

HenpuBoanmeblie npeacTaBjieHUusi IPyNIbl.

[IpuBoAMMBIEC U HEIPUBOAMMBIE MpEACTaBICHUs. Pa3ioxkeHne Ha HEMPUBO M-
Mble TpenactaBieHus. HeskBuBalieHTHblEe TmpejacTaBieHus. HenpuBoaumbie
IpeICcTaBICHUs A0ENEBbIX TPYIIIL.

Co0THOIICHUS OPTOTrOHAJIBbHOCTH.
[IepBas u Bropas nemmel Llypa. CoOTHOIIEHUSI OPTOTOHATBHOCTH.

Xapaxkrepbl peACTABJICHUH.
Onpenenenue xapakrepoB npenacrasiieHnid. CBOKCTBa XapaKTEpPOB MPECTaB-
nenni. Kpurepuii HEnpuBOIUMOCTH.

HenpepbiBHBIE TPYNIIBI.



13.

14,
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16.

Onpenenenue HenpepbIBHBIX rpymi. MHpruHUTE3MMaNbHBIE ONepaTOpPhl U Tie-
PECTaHOBOYHBIE COOTHOIIICHHUS.

I'pynna npymepHbix Bpamenui Ro.

['pynna 1ByMepHBIX BpalleHU U €€ IpeacTaBlieHus (HENPUBOAUMBIE U JIBY-
MmepHbie). MHpuHuTe3nManbHbIi onepatop rpynmnsl Ry, AKTHBHOE U TTacCHUB-
HOE UCTOJIKOBAHHE BPAILICHUM.

TpéxmepHble BpalieHus.
M3o0Tponust mpocTpaHCTBA U MOMEHT uMItysibca. [lapamerpusanus Tpéxmep-
HBIX [IOBOPOTOB: YIJIbl Dilliepa U BEKTOP NOBOpoTa. Marpuia noBopora.

I'enepaTopbl MOBOPOTOB.
['enepaTopbl TpEXMEPHBIX BpallleHu. OnepaTopbl MOMEHTA UMITYJIbCA U KOM-
MYTallMOHHBIE COOTHOILICHUSI.

HenpusBoaumsbie npeacrasiaeHus rpynnsl Rs.
[ToBpIaronye 1 MOHMXKAIOIIUE ONepaTopbl. HenmpuBoaguMbie IpeaCTaBICHUS
TPYHIIBI TPEXMEPHBIX BPAILICHUMU.

OneHnovnblie cpeacrea aJjis TeKleIeﬁ arTreCcraqmumu

Tekymias arrectanus no aucuurinie « Teopust rpymm» npoBoautes B popme

JIBYX KOHTPOJIBHBIX 10 TEOPETUYECKOMY MATEPHAIy U PELICHUIO 3aa4 Ha MPaKTU-

YCCKHUX 3aHATHUAX U B XOIC CaMOCTOSITCJIbHOM pa6OTI>I.

OOBexTaMu OIICHMBAHM BBICTYIIAKOT!

AKTHUBHOCTB Ha 3aHATHAX, ITIOCCINACMOCTD 3aHATHUH 11O JUCHUITIINHE,
CTCIICHb OCBOCHHUA TCOPCTHUUCCKHUX 3H3HHI>1;

® YpPOBEHb OBJAJICHUS HABBIKAMHU PEIICHHUS 337124,
® PE3yJbTAThl CAMOCTOATENbHON paOOTHI.

1.

Cnmcok 3a1a4 1J1M TeKylled aTTecTauuu

OOpa3yroT JU TPYIIITY CIASAYIOIINEe MHOKECTBA MATPHII, €CJIA B KAYECTBE TPYTI-
MOBOTO YMHOEHUS B35Th 00BIYHOE YMHOKEHHE MATPHIL?

ailz ai2 ais
X 0 ai2
a) 0 a2 aa]|, Haiﬁéo; c) Goy 04 °
0 0 ass

a1 a2z 0
b) ag; azx 0], 1122 — A120a21 75 0;
0 0 0



2. SIBnsroTCs M iBe Tpynibl mectoro nopsaka G u R ¢ Tabnumiamu yMHOKEHUS,
pUBEAEHHBIMY HIDKE, N30MOP(QHBIME?

E G 1 G2 G3 G4 G5 E Rl R2 Rf*} 1{4 R5
G 1 E G4 G5 G2 G3 R1 Ro E R4 | Rs R3
G2 G5 E G4 G3 G1 RQ E Rl R5 Rd R4
G3 G4 G5 E G1 GQ R3 R5 R4 E RQ Rl
G4 G3 Gl G2 G5 E R4 R3 RB Rl E RQ
G5 GQ G3 Gl E G4 RS R4 RS Ro Ri E

3. TloctpoiiTe Tabmuity ymMHOXKEHHUS Tpynmbl D4 — coOCTBEHHBIX COBMEIICHHIA
(BparmieHuit) miI0CcKoro kBajapara. Mcrnonas3ys 3Ty TaOnauiy

HalJIUTE MOPSAJIKH BCEX IEMEHTOB;

HaluTe BCE MOATPYIIbI Tpynibl Dy;

pasbeiiTe Tpyny Ha CONpsHKEHHBIE COBOKYITHOCTH CITpaBa U CJICBA;

pazoeiiTe TpynIy Ha KJIacChl B3aUMHO COMPSKEHHBIX AJIEMEHTOB;

HaliIuTe NHBAPUAHTHBIC MTOATPYIIIIbI;

COCTaBbTE TaOJIUILy YMHOXKEHUS JJIsI COOTBETCTBYIOIIECH (haKTOP-TPYIIIHL.

4. Jloxasatb, yTo ecnu rpynna H romomopdna rpymre G, To:

® CIAMHUYHOMY DJEMEHTY rpymnnbl G COOTBETCTBYET €AMHUYHBIA JIIEMEHT
rpynmnsl H;

® B3aMMHO OOpPATHBIM dJieMeHTaM Tpynnbl G COOTBETCTBYIOT B3aMMHO 00OparT-
HBIE DJIEMEHTHI Tpymmbl H;

e BCE 3JIEMEHTHI IpyIbl G, KOTOpbIE COOTBETCTBYIOT €AMHUYHOMY DJIEMEHTY
rpynmsl H, 06pa3yroT naBapuanTHyto noarpynmny G;

e 3JeMeHTHI Ipynnbl G, COOTBETCTBYIOMIME 3JIeMeHTY Hi, 00pa3ytoT conpsixeén-
HYI0 COBOKYMHOCTh, NG, rie Gj — mo00ii u3 aneMeHToB rpynmsl G, cOOTBET-
cTByomui snemenTy Hi, a N - "HBapuaHTHas MOATPYIITa, COOTBETCTBYIOIAS
€AMHUYHOMY dJIEMEHTY Tpynmsl H.

5. Jlokazarb, 4TO MOPSIIOK TPYIIIBI SBISICTCS MEIBIM KPATHBIM MOPSAKA JTFHOO0TO
e€ DJIEMEHTA.

Jloka3aTp, 4TO BCE 3JIEMEHTHI OJHOTO KJIacCa UMEIOT OJUH U TOT K€ MOPSAOK.
JlokazaTp, 4TO LEHTp IPYINIbI BCETIA SIBISAETCS €€ MOATPYIIION.

[Tycts E3 — 3-mepHOe eBkIuaoBOE MpocTpaHCcTBO. [Tokaxute, uto ecnm E1 —
ero OJHOMEpPHOE MOIPOCTPAHCTBO, 3a/laHHOE BEKTOpamH {4, a, 0}, To ero op-
TOrOHa/IbHOE momnoiHeHue E2 ompenensercs Bektopamu {b, —b, c}. Ilpen-
craBbTe BeKTOp {1, 2, 3} B BUIE CyMMBbI JIByX BEKTOPOB, OJIUH U3 KOTOPBIX
NPUHAAJICKUT NorpocTpaHcTBy E1, a BTopoit — mognpocrpaHcTBy E2.

9. Ilycth R — onepaTtop moBopoTa BOKpYT ocu Z Ha 45°, a T — oneparop moBopoTa
BOKpYT ocu X Ha 90e°. [Tokaxute reomerpuuecku, uto TRT—1 ectb onepartop
IIOBOPOTA BOKPYT OCH Y MPOTUB 4acOBOM cTpenku Ha 45°. [logTBepauTe 3TOT
pe3ynbTaT, IePEeMHOXKasi MaTPUIbl COOTBETCTBYIOIIMUX OINEpPaTOPOB B Oasuce
ex, ey, ez.
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[Tycts mpeoOpazoBanue R ectb moBopoT BOKpyYT ocu Z Ha 90e°. [lns Tpéx eau-
HUYHBIX BEKTOPOB €i, HalpaBJICHHBIX BIOJb OCeH X, Y U Z, HarauTe Rei = ei’.

Berancnute nHaynupoBanHoe npeodpasosanue T(R) y(r), roe v (r) ecth
a) X, 0) v, B) X2, r) Xy.
Brinonnute 10 ke camoe, eciu R — moBOopoT BOKpYT ocu Z Ha 45¢.

[TocTpoiiTe npeacraBnenue rpynnsl D4 — coOCTBEHHBIX COBMEILIEHUH (Bpallie-
HUI) IIJIOCKOT'0 KBaJpaTa, Mpy NOMOLIM MaTpull 3 X 3 ¢ 0a3MCHBIMUA BEKTOPaMH
eX, &Yy, €Z; OCb CUMMETPHUM YETBEPTOrO MOPSAAKA COBIALAECT C OChIO Z. Iloka-
JKUTE, MOJIb3YSICh HAUJACHHBIMA MAaTpUIaMH, YTO OHO CBOAMUTCS K OJHOMEp-
HOMY U JIBYMEPHOMY IIPE/ICTABIICHHUIO.

HaiinuTte xapaktepsl npeacTaBieHui (TpeXMEepHOTo, TBYMEPHOTO U OJTHOMEDP-
HOTO0) Tpynnbl D4 — cOOCTBEHHBIX COBMEIICHHM (BpallleHHii) TIIOCKOTO KBa/I-
parta. [IpoBepbTe, yAOBIETBOPSIOT JIM IAHHBIE MPEJCTABICHUS COOTHOIICHUSIM
OPTOTOHATBHOCTH U KPUTEPHIO HEITPUBOANMOCTH.

OnpezienuTe XapakTepsl HEMPUBOAUMEBIX TpeacTapiaenuit y™(CPy), rae m = 0;
1;2; ..., (n— 1), UKIMYECKOH TPYIIIHI MOpsiaKa N.

[Tokaxxute, 4TO0 PyHKIMU X+ly mpeoOpa3yroTcs mo mnpexacraBieHusM T(£1)
rpynnsl R2. Knaccudunupyiite mecTs KBaApaTUIHbIX QyHKUUN (X2; Y2; 22,
XY; XZ; YZ) IepeMEeHHBIX X, Y ¥ Z B COOTBETCTBUH C UX TpaHCPOPMAIITOHHBIMH
CBOMCTBaMH IO OTHOIIEHUIO K rpymme R2.

Hcxoist U3 BRIPAXKEHUS JUTS OllepaTopa TPEXMEPHOTO TI0BOPOTA
r’:Rk(a)r%r—i—E aqleq x 7], a<0),
q::r’y’Z

YCTaHOBUTE BUJ reHepaTopoB Xy; Xy; X;. IIpoBepbTe BBINIOJHEHNE KOMMYTalU-
OHHBIX COOTHOIIIEHUM.

16.

Ncxoas u3 TOYHOTO BBIPAXEHHUS ISl OllepaTopa TPEXMEPHOTO MTOBOPOTA
r’ = Rg(a)r =rcosa+ (r-k)k(1 —cosa) + [k x r]sina,

YCTAHOBUTE BUJI MaTPUL IOBOPOTA BOKPYTI KOOPJAMHATHBIX OCEU U T'€HEPATOPOB
Xy Xy; Xz

1.

Cnucoxk BOnpocos,
BBIHOCHMBbIX Ha TEOPETHYECKYI0 KOHTPOJbHYIO Nel
no Kypcey «Teopus rpynm»

Cummerpus.

Oo1uee onpenenenne cummerpu. CHUMMETPUHA PaBHOCTOPOHHETO TPEYIOJib-
Huka. [IpuHnunel cummeTpun B ¢usuke: Teopema HErep, 3aKoH coxpaHeHHs
DHEPrUr, TPUHIIUI OTHOCUTEIBHOCTH.



AOCTpaKkTHbIE IPYyIIIbI.

Onpenenenue rpynisl. [Ipumeps! rpynmn. [Ipocreiimme TeopeMbl (€IUHCTBEH-
HOCTb €IMHUYHOTO U 0OPATHOTO 3JIEMEHTOB, OOPATHBIN JIEMEHT OT MPOU3BE-
nenust). AGeneBsl rpynmnbl. [{uknuyeckas rpynma.

OCHOBHBIC OHATHS U ONlePALIMH.
Cnpur nio rpynne. [loarpynmna. [Hopsinok anementa. ConpsiK€HHbIE COBOKYTI-
HOCTH, OCHOBHBIE TEOPEMBI.

OcHOBHBIE IOHATHS U ONlePALVH.
ConpspkeHHble dJIeMeHThl U kjacc. WMHBapuantHas noxarpymnmna. daxrtop-
rpymmna. 3omopdusm u romoMophusm.

I'pynna nepecraHoBok.
IIepecranoBku. I'pynna nepecranoBok. Hukmnel. Lluknnueckas cTpykrypa me-
pectanoBoK. OniepaTop nepecTaHOBKH, YETHOCTh MIEPECTAHOBKH.

IIpeoOpa3oBanue onepaTopoB U (PyHKIMIA.
TpancpopmupoBanHsliil onepaTop. MHAylMpoBaHHbIE MpeoOpa3oBaHus QyHK-
1005078

IIpeacraBiieHus rpymi.
Onpenenenue npencrasieHus rpynnsl. Marpuunsie npeacrasienus. [lepexon
K Ipyromy 0a3zucy. DKBUBAJIEHTHBIE PEACTABICHUS.

le/IBO)]l/IMI)Ie H HCEMIPUBOJAUMBIC IPEACTABJICHUA.
I/IHBapI/IaHTHLIe [moAIpoCTpaHCTBaA. Pasznoxxenue Ha HCIIPHUBOJAHUMBIC IIPCACTAB-
JICHUA. HpHBOI[I/IMBIe " HCIIPUBOAUMBIC IIPCACTABJICHUS].

Cnucok BOnpocos,
BbIHOCHMMbIX HA TEOPETUYECCKYI KOHTPOJIbHYIO Ne2
no Kypcey «Teopus rpymm»

HenpuBoanmeble npeacTaBjieHUusi IPyNIbl.

[IpuBOoAMMBIEC U HEIPUBOAMMBIE MpEACTaBICHUs. Pa3ioxkeHne Ha HEMPUBO M-
Mble TpenactaBieHus. HeskBuBalieHTHblEe mpeacTaBieHus. HenpuBoanmbie
IpeICcTaBICHUs A0ENEBbIX TPYIIIL.

Co0THOIICHUS OPTOTrOHAJIBbHOCTH.
[TepBas u BrOpas semmsl lllypa. CooTHOIIEHUSI OPTOTOHATILHOCTH.

Xapakrepsl IpeACTABJICHUI.
Omnpenenenue xapakTepoB npeacTaBieHuil. CBONCTBa XapaKTEPOB MPEICTaAB-
nenunil. Kpurepuii HENPUBOIUMOCTH.

HenpepbiBHbIE IPyNIIBI.
Omnpenenenre HenpepbIBHBIX rpynn. MH(pUHUTE3NMaNbHBIE ONIEPATOPHI U T1e-
PECTaHOBOYHBIE COOTHOILICHHUS.



I'pynna nBymepHbIX BpameHui Ro.

['pynna 1ByMepHBIX BpalleHU U €€ IpeacTaBlIeHnus (HENPUBOAUMBIE U JIBY-
mepHbie). MHpuHuTe3nManbHbIi onepatop rpynmnsl Ry, AKTUBHOE U TTacCHUB-
HOE UCTOJIKOBAHNE BPAIICHUN.

TpéxmepHble BpalieHus.
M3oTponust mpocTpaHCTBa U MOMEHT uMITyJsibca. [lapameTpusanus Tpéxmep-
HBIX IOBOPOTOB: YIJIbI Dilliepa U BEKTOP NOBOpOoTa. MaTtpulia moBopoTa.

I'enepaTopbl MOBOPOTOB.
['enepaTopbl TpEXMEPHBIX BpallleHu. OnepaTopbl MOMEHTA UMITYJIbCA U KOM-
MYTallMOHHBIE COOTHOILLICHHUSI.

HenpusBoaumsbie npeacrabiaeHus rpynnsl Rs.
[ToBpIIaromye U MOHWXKAIOIIKUE ONepaTopsbl. HenpuBoauMsie IpeacTaBiICHUS
IPYIIbI TPEXMEPHBIX BPAILLICHUU.



