MarMax BILIS. Axre6pa, 1 kypc. MK (Maproeckuii Koaroxenym)

OG6pa3sipl 3a7ja4, KOTOpbIe MOTYT BCTPETUThCA! Ha KOJIJIOKBUyMe

3agava 1. Onumwure Bce pellleHUA ypaBHeHUs nx = 0 B koJiblle Z/(m). CKOJIBKO UX?

3amaya 2. KakoB nopsAA0K MyJIbTUIIJIMKATUBHOM I'PYIIIBI KOPHENU Nn-TOU CTeNeHU U3 1 B KOHEYHOM
noJie IFq? CKOJIBKO 3JIEMEHTOB B PSLn(]Fq)?

3apava 3. [Ipy KaKkuXx ¢, g, CyIeCTBYeT BJIOXeHHe KOHeUHbIX nosen F; < F, ?

3agaua 4. OnummTe abeseBy rpymiy romomopuamoB aGeseBsix rpynn Hom(Z/(n), Z/(m)).
3amaua 5. OnumMTe rpyIins 00paTUMBIX 3JIEMEHTOB KoJiell a) Z/(4) 6) Z/(8) B) Z/(16) r™*) Z/(2™)
m7Z/9) e)Z/(27) x) Z/(25) 3*) Z/(p™), rme p > 2 — MPOCTOeE.
3amaua 6. HaiiguTe unciio pelneHuil ypaBHeHus x™ = 1 B KoJiblie Z /(m) Ipu KOHKPETHHIX m, n.
Harmpumep, CKOJIbKO pellleHuil y ypaBHeHus a) x>/ = 1B Z/(360) 6) x'17 = 1 B kosblie Z/(228)?

3agaua 7. BepHo JiM, 4YTO HU OJJHO YMCJIO a) BUAA 4k + 3 He sBJIsAeTCA CYMMOM KBaJpaToB JBYX
LIeJIBIX YKces 6) Buaa 103%+1 ge sBsIETCH CyMMOM KyOOB ABYX IIeJIBIX 4Kces?

3amaua 8. UeMmy paBHO TpeThe M0 BeJIMUYMHE HAaTypaJIbHOE YHMCJIO C OCTaTKaMU
a) 2u 7 ot nenenus Ha 57 u 179 6) 2, 4, 5 oT nenenus Ha 5, 7, 8?

3apnaua 9. IIpu kakux p cpeau KBagpaToB I0JIA [Fp nMmeercsa a) —1 6) 2?
3azaua 10. 3agauu npo KOJIbLIO rayCcCOBbIX unce Z[i] = Z[x]/ (x2 + 1):
a) IIpu kakux npocTeix p € N nmeeTcsa HeHyJieBOl1 romoMopdu3aMm kosel Z[i] - Z/(p)?

6) Kakue npocteie p € Z ocTalTcA TaKOBBIMU B Z[i]?
B) Pazyioxurte 7 1 7 + i Ha IpOCThie MHOXUTENH B Z[i].

2023 4 2+ 1Ha x%? —x+ 1B Q[x].
3amaua 12. ITycts noJsie k koHeuHo. Besikas siu pyukiusa k™ — Kk sABJiseTCA MHOTOUJIEHOM?

3agaua 11. Halfigute ocTaToK OT OgeJIeHUA X

3amaua 13. MoxeT i1 HeHyJieBoM MHoroueH f € Kk[x,,...,x,] Haa 6eckoHeuHbM nosieM k 3a-
JlaBaTh TOXIECTBEHHO HyJieByi0 GpyHKiuo k" — k?

3agaua 14. Beipa3uTe sin(7x) B BUJle MHOTOYJIEHA OT Sin Xx.

3anaua 15. Beraucymre cymmy (7) + () + (5) + -

3amaua 16. Beruncsaure B pagukaiax a) cos(2m/5) 6) sin(2m/5).

3amaua 17. BepHo ju, uto auiA jo6oro MHorowieHa f € klx] psag Y k>0 f (k)x* € k[x|| aBnsercs
pasJioxkeHreM HEKOTOPOU parjoHaibHON GyHKIUU u3 k(x)?

3amava 18. Haigure k-TbI1 4JI€H [1OCJIEAOBATEIJIBHOCTU Qj, €CJIN:
a)ag=1,a, =-7uaq, =5a,_; —6a,_,npuk > 2
6)ay,=1,a, =-3,a,=-29ua, =9a;,_, — 26a,_, + 24a;_; npu k > 3.
3amaua 19. [Tonw3ysAce passoxeHuAmMH (1 — x)*2 B Q [x]], BBIUMICTILITE

2k -2 +1 2\ (2k -4 +1 4\ (2k -6 - 1 2k —4\ (2 +1 2k -2
k-1 2\1 k-2 3\2 k-3 T k=-1\k-=-2 1 k\k-1)"
3anaua 20. BersAcHUTE, IPUBOAMM JIU B Z[X]| MHOTOYJIeH

a)x*—2x3+7x%°-6x+9 6) x> —2x*+6x3-8x+34 B)x1%° -9
1 ecJin Aaa, p33JIO)KI/ITe ero Ha Hel'IpI/IBO,IZ[I/IMbIe MHOXUTEJIN.

3amava 21. CKOJIBKO HENPUBOAUMBIX MHOT'OYJIEHOB BTOPOU cTeneHu B Fg[x]?
3amaua 22. Y cKOJIbKMX MHOTOYJIEHOB CTeneHu < n u3 koJibna [F,[x] HeT kopHeli B [F,?

'A MOryT u He BCTpeTUThCA. A MOTYT BCTPETUThCA, HO Jpyrue. MoxeT GbITh, Jaxe U He oueHb Moxoxue. Hama
KOMIIaHUs HEYCTAaHHO COBEPIIEHCTBYET BHITyCcKaeMble usfenus ©.



3amaua 23. Pa3yioxute MHOrowieH x’ + x> + 1 Ha HelnpuBoAUMbIE MHOXUTENU B [F,[x] niu go-
KaXxuTe, YTO OH HEIPUBOANM.

3agaua 24. YkaxuTe HEIPOCTONU HENIPUBOAUMBIN 3JieMeHT B KoJiblie Z[1/13].
3amaua 25. HaiiguTte cymMMy 4-X cTeneHel KOMILJIEKCHBIX KOpHell MHorouaeHa x* — 2x3 +3x2 4 3.
3ajmaua 26. BhlpasuTe JUCKPUMHHAHT KyOUUeCcKOro TpéxusieHa x> 4+ px + q 4epe3 p 1 q.

3agaya 27. BepHo Ji, 4TO CTOJIOLBI 1 CTPOKU Jiro6on martpunel A € Mat,,.,,(K) Hag obJacTbio
rJIaBHBIX uzeasioB K mopoxaanT B K™ u B K™ cBoGOAHbIE IOMOAYJIM OJUHAKOBOTO paHra?

3agaua 28. O6o3HauuM yepe3 g(A) MMHHAMAJIBHOE YMCJIO MOPOXAAIINIMX abesieBOU TpPynmbl A.
Hatigute max g(A) mo BceM abesieBbiM rpynnam A nmopsaka 315000, ykaxuTe, Ha CKOJIbBKUX
rpynnax OH JOCTUTaeTCs, Y IpUBeUuTe IpUMep TaKOU I'PYyIIIbL.

3amava 29. CKOJIBKO pa3JIMYHBIX Pa3JIOKeHUU B NPAMYI CyMMY ABYX COOCTBEHHBIX HMOATPYIMI
nMmeet abesieBa rpynna a) Z/(13) ®Z/(13) 6) Z/(13) ® Z/(7) B) Z/(13) ® Z/(49)?

3agaua 30. Ectb siu B abesnieBoui rpynne Z/(2) @ Z /(16) noarpynmna, nu3oMmopdHas

a)Z/(2)®Z/(B) 6)Z/(H)DL/(4) B)L/(2)DL/(2)DL/(2)?

3amaua 31. fAsnAwTcaA u abeseBsl rpynibl Q v Q /Z KOHEYHO NOPOXAEHHBIMU?

3amaua 32. Beruuciaute Homy(Z/(n), Q / Z).

3agaua 33. ChopmynupyiTe U JOKAXHUTEe HEOOXOAUMOE U JOCTATOYHOE YCJIOBHE TOTO, YTO abe-
JieBa rpynmna Z" X Z/ (pin DX...XZ/ (p,Tk), rfe Bce p; — IPOCTHI, ABJIAETCA LUKJINYECKOMU.

3agaya 34. CKOJIbKO 3JIEMEHTOB B abesieBOM IpyIire ¢ 00pasyoIUMU a,, d,, a3, 04, BCE COOTHO-
IIeHUs MeXAy KOTOPbIMH BBITEKAIT U3 COOTHOLIEHUN

3amaua 35. Kak MeHseTcsa onpefesinuTesib NPU OTPaXeHWM MaTpHULBI OTHOCUTEJIBHO NOOOYHOM
auaroHasau?

3amaua 36. Berunicsimre onpefesinTesb MaTPULbl, Y KOTOPOU BCe 3JIeMeHThl Ha I'JIaBHOM Juaro-
HaJI1 paBHHI 3, a BCE OCTAJIbHbIE 3JIEMEHTHI PaBHHI 2.

3agaua 37. Beipa3uTe orpeiesiuTesb MaTPUIlbl, CTPOKHA KOTOPOM ABJIAIOTCA MOCJIeJ0BATEIbHBIMU
[UKJINYECKUMH Te€peCcTaHOBKAMU CTPOKU (g, Aq, ..., d,) € (C”*l, yepe3 3HauyeHUsA MOJIMHOMA
f(x) = agx™ + ... + a,_,x + a, Ha KopHAX /1 € C.
3% det(4)

day, j,...0a;, ),

3amava 39. HOJl 2 X 2 MMHOpPOB LieJIourcIeHHOU 3 X 3 MaTpulbl paBeH 12. Moxer Jiu e€ onpe-
JenuTesb ObITh paBeH a) 28 6) 36? Moxet siu HOJJ s/1eMeHTOB 3TOM MaTpUIlbl OBITh paBeH
B)11r)2 n)3 e)4d x)5 3) 6? Eciiu ja — npuBeguTe mpuMep, HeT — OO0BACHUTE, MOYEMY.

3agauva 38. Berunciiute BCe 4aCcTHBIE IPOU3BOJHBIE

3amaua 40. CymectByeT jii: 1) Hag nojieM Q 2) HaJ KaKUM-HUOYIb 1OJIEM JIMHENHBIN OrepaTop
C XapaKTepUCTUYECKMM U MUHMMAJIbHBIM MHOTOYJIEHAMU
a) x(t) = (t°+ 1), u(t) = (t* + 1) 6) x(t) = (t — *(t — 2)°, u(t) = (t — )(t — 2)
B) x(t) = (t — 1)°(t — 2)°, u(t) = (t — 1)%(t — 2)® ? Ecom ma, To mpuBeuTe mpUMep.
3amauga 41. Ilepeunciute, ¢ TOYHOCTBIO O [TO00NA, BCe paljiOHAJIbHbIE MAaTPUILILI C XapaKTepu-
cTU49ecKuM MHorowieHoM a) (x —2)° 6)(x —3)* B)x* -1 r) (x* - 1)2. Kakue u3 Hux
auaroHaam3yembl? Kakuve nosynpocThi? Y KaKUX eCTh IUKJINYECKUU BEKTOP?

3amaua 42. Hag nosiem Q HaniguTe )XOpAAHOBY U PpOOEHNYCOBY HOPMAJIbHYI0 (DOPMY MaTpHUIIbI

4 -3 1 2 2 2 10 3 -3
a)|15 -10 3|6)|-16 —-10 -8|B)|-16 -6 4
18 -9 1 10 5 3 28 7 -9

3amaua 43. CymiecTByeT Jid KOMIUJIEKCHAsA 2 X 4 MaTpuLia C MHOXECTBOM 2 X 2 MUHOPOB
a){2,3,4,5,6,7} 6){3,4,5,6,7,8}?

MK (Maprorckuit Koarokeuym), cTp. 2



Eciu fa — npuBeAuTe NIpyuMep TaKOU MaTpULB, €CJIM HeT — OOBbACHUTE, T0YeMY.
3agaua 44. IlepeuncauTe Kaacchl nogo6HbIX MaTpul B Mat, (Fs), GL,(Fs) u SL, (Fs).
3amaua 45. Beakas i KBaJipaTHasA MaTpulia CONpshKeHa CBOeW TPaHCIIOHUPOBAHHON?

3apaua 46. Bciogy i IJIOTHHL B TpocTpaHceTBe: 1) Mat, (C) ~ v 2) Mat, (R) = R™
a) MaTPHI[BI C IUKJIMYECKUM BEKTOPOM 6) AUaroHaIu3yeMbie MaTPHI[hI?

1 2\2026 5 1) 2026
3anmava 47. Beruuciaure <4 3> BMatZ(Q)I/I<_2 1) B Mat,(Fs).

3agaua 48. KoHeuHas rpynna TpaH3UTUBHO AEMCTBYET HA MHOXECTBE M3 He MeHee [IBYX 3JIeMeH-
TOB. BepHO Ji1, 4TO XOTA OBl OAWUH 3JIEMEHT I'PYIIbl JeUCTByeT Oe3 HeMOABUXHBIX TOUEK?

3agaya 49. Kakue K1acchl CONPsDKEHHOCTU U3 S, JIeXaT B A, U pacraJarTcsa Ha HECKOJIBKO KJlac-
COB CONPsDKEHHOCTU B A,,? Ha cKOJIbKO IMEHHO?

3agaua 50. HaiijiuTe nHAEKC NOATPYNNBI BHYTPEHHUX aBTOMOP(HU3MOB B rpymnmne Aut 4.
3amaya S51. IlepeuncinTe Bce HOpMaJibHble IOATPYINIILL B IpynIne A,.
3amava 52. Kaxaas s nepecTaHOBKA U3 S, ABJIAETCA KOMIIO3ULMEN JBYX NHBOJIIOLWNI?

3agaua 53. BesAkas i KOHeYHas IpyIna, IOpOXAEHHAA AByMA pa3jIMYHBIMUA HETOXAEeCTBEHHBI-
MU UHBOJIIOLAMY, ©30MOpdHa rpymme ausapa?
3amaya 54. [IpuBeaure npuMep Takux ABYX He M30MOPGHBIX rpynn G;, G, U UX HOPMAaJIbHBIX
noarpynn H; < G4, H, < G,, yro H; ~ H, u1 G;/H; ~ G,/H,.
3agava 55. Msomopdusl v rpynmnsl a) GL,(F,) u S; 6) PGL,(F3;) u S, B) PSL,(F3) 1 4,
r) PGL,(F3) u SL,(F3) ) GL,(F3) u SL,(F3) X Z/(2) e) GL,(FF3) u PGL,(F3) X Z/(2)
x) PGL,(F,) n PSL,(F,) 3) PGL,(F,) u SL,(F,) u) PGL,(F,) u Ag
k) Ag 1 coOCTBEeHHas IpyIa uKocasapa J) Sg U MoJIHaA rpynna ukocasapa.
3amaya 56. PackiiagpiBaeTcs JIM Irpylina KBaTEPHUOHHBIX eqUHUL] (g B IIOJIYIIPAMOE IIpou3Bese-
HMe [IByX COOCTBEHHBIX NIOATPYNI?
3amaya 57. IlepeunciuTe Bce CUJIOBCKUE MOATPYIIIHL B S5.
3amava 58. CKOJIBKO BCEro CHJIOBCKUX p-noArpymn B GL,,(F,,)?
3amaua 59. Ilepeunciute (C TOYHOCTBIO A0 N30MOpdr3Ma) Bce IPyNIbl IOPAAKa
a) 81 6) 63 B) 56 r) 12 n) 8.

3agaya 60. OnuiuurTe rpynmnsl aBTOMOP(GU3MOB IPYIIIL:

a)Z/(n) 6) Z/(p)x ... X Z/(p) ) D3 r) Dy 1) Qs.
Y Kakux U3 3TUX Py BCe aBTOMOP(PU3MbI BHYTPEHHME?

MK (Maprorckuit Koaroxeuym), cTp. 3



