MarMax BILIS. Axre6pa, 1 kypc. MK (Maprogckuii koAAOKBHYM)

OOGpa3sipl 3a7ja4, KOTOPble MOTYT BCTPETUTHLCS Ha KOJIJIOKBUYyMeE

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)?

3anmaua 3. IIpu Kakux q,, g, CyleCTByeT BJIOXXeHHEe KOHEeUHBIX M0JIel Fq, © Fg,?

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,?

3amayga 23. Pa3jioxure MHOTOWwIeH x’ + x> + 1 Ha HenpuBoAUMble MHOXUTeU B [F,[x] nau ngo-
KaXXUTe, YTO OH HEMPUBOAUM.



3amgaua 24. YkaxuTe HEIPOCTOM HENIPUBOAUMBIN 3JIEMEHT B KOJIbI[E Z[\/E].

3amaua 25. HaiinuTe cymMMy 4-X cTeneHell KOMIIJIEKCHBIX KOpHeii MHorouseHa x* — 2x3 +3x2 4 3.

3amaua 26. BrlpasuTe JUCKPUMMHAHT! KyGudeckoro TpéxwieHa x> + px + q 4epe3 p u q.

3amava 27. BepHo i1, 4TO CTOJIOLBI U CTPOKHU Jirobou marpuliel A € Mat,,,,,(K) Hag o61acTbio
TJIaBHBIX uzeasioB K mopoxnaawT B K™ u B K™ cBoGOAHbIE TOMOMYJIU OJJUHAKOBOTO paHTa?

3amaua 28. O60o3HauuM vepe3 g(A) MMHHMAaJIbHOE YHCJIO NMOPOXAAMIUX abesieBou rpynnbl A.
Hannute max g(A) no Bcem abeseBplM rpynnaM A nopsaka 315000, ykaxuTe, Ha CKOJIBKHX
rpynnax OH JOCTUTaeTCs, ¥ IpUBeUuTe IpUMep TaKOU IPYyIIIbL.

3amaya 29. CKOJIbKO pa3JIMYHBIX Pa3JIOKEHUU B NPAMYI CyMMY ABYX COOCTBEHHBIX MOATPYIII
nmeet abesieBa rpynna a) Z/(13) ® Z/(13) 6) Z/(13) D Z/(7) 8) Z/(13) ® Z/(49)?

3amaua 30. Ectb 111 B abenieBoi rpynne Z/(2) @ Z/(16) noarpynna, usomopdHas

a)Z/(2)®Z/8) 6)L/(4)DL/(4) B)L/Q2)DL/(2) DL/(2)?

3amaua 31. AsnAwTcA sy abeseBsl rpynmbl Q v Q /Z KOHEUYHO NOPOXAEHHBIMU?

3amava 32. Berunciute Homy(Z/(n), Q / Z).

3amaua 33. ChopMmympyiiTe U JOKaXUTe HEOOXOAMMOe U AOCTaTOYHOE YCJIOBHE TOrO, 4TO abe-
JieBa rpynmna Z" X Z./ (p;n DX...XZ/ (p,Tk), rfe BCe p; — IPOCTHI, ABJIAETCA LIUKJINYECKOMN.

3amauya 34. CKoJIbKO 371eMEeHTOB B abeJsieBoli rpynne ¢ 06pasyoumMu a,, d,, s, d, 1 COOTHOIIe-
HUAMU —5a, + 10a, + 10a; = -7a,; + 8a, — 2a; = 10a, — 3a, + a; — 8a, = —9a, + 7a, = 0?

3amaua 35. Kak MeHseTcsa onpefesUTesb NPU OTPaXeHWU MaTpHULBl OTHOCUTEJIBHO NOOOYHOU
auaroHasm?

3agava 36. Beiuncinrte onpenesimMTesib MaTPUIBl ¢ 3 Ha IJIaBHOM AUaroHajad U 2 B OCTAJIbHBIX
MecCTax.

3amaua 37. Belpasute onpeAesiuTe b MaTPULbl, CTPOKU KOTOPOU ABJIAITCA NOCJI€10BaTEJIbHBIMU
IUKJIMYECKVMU NIepecTaHOBKAMU CTPOKHU (&g, ay, ..., q,) € C""! uepes sHaueHus nmonmHOMA
f(x) = agx™ + ... + a,_,X + a,, Ha KopHaAK /1 € C.

0% det(4)

0aj, j,...0a;, ), °

3amaua 39. HO/I 2 X 2 MUHOPOB LIEJIOUUCIIEHHO! 3 X 3 MaTpuIllpl paBeH 12. MoxeT i e€ omnpe-
JenuTtesib ObITh paBeH a) 28 6) 36? Moxer ju HO/] 371eMeHTOB 3TOU MaTpullbl OBITh pPaBeH
B)1r)2 n)3 e)4 x)5 3) 6? Ectu ja — npuBeauTe mpuMep, HeT — OOBACHUTE, TOYEMY.

3amaua 38. Beiuncinrte Bce YacTHBIE IIPOU3BOAHbIE

3amaua 40. CymectByet i1 (1) Hag nosiem Q (2) Hag KAKUM-HUOYAb MOJIeM JIMHEWHBIN OlepaTop
C XapaKTepuCTU4eCKUM U MUHUMAJIbHBIM MHOTOYJIeHaMU
a) x(t) = (t° + 1), u(t) = (t* + 1) 6) x(t) = (t — Dt — 2)%, u(t) = (t = 1(t - 2)
B) y(t) = (t — 1)5(t — 2)5, u(t) =(t - 1)2(t - 2)3 ? Ecsiu fa, TO ipuBeguTe NpUMep.
3amauya 41. Ilepeunciute, ¢ TOYHOCTBIO O [T000MA, BCe paljiOHaJIbHbIE MAaTPULILI C XapaKTepu-
CTMYECKUM MHOrowieHoM a) (x —2)2 6) (x —3)* B)x* -1 1) (x* — 1)?. Kakue u3 HUX
auaroHaan3yemsbl? Kakue MoyiynpocThi? Y KaKuX eCTh IIUKJIUYECKU BEKTOP?

3amaya 42. Hap nosiem Q HauguTe )KOpAaHOBY U ¢GpoOEeHNYyCOBY HOPMaJIbHYI0 (GOpMY MaTpULIbI

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

3agaua 43. CymiecTByeT Jid KOMIUIEKCHAsA 2 X 4 MaTpulia ¢ MHOXECTBOM 2 X 2 MUHOPOB
a){2,3,4,5,6,7} 6){3,4,5,6,7,8}7?
Eciu fja — npuBeAuTe NIpuMep TaKOU MaTpHULB, €CJIM HeT — OOBbACHUTE, T0YeMY.

3agaua 44. Bcakasa i KBagpaTHasA MaTpUlLia CONpskKeHa CBOel TPAHCIIOHHMPOBAHHOM?
3anaua 45. IlepeunciuTe Kiacchl NogoOHBIX Matpul B Mat,(Fs), GL,(F5) u SL,(Fs).

1,ﬂucxpw\/LuHar—LmOJVL MpUBeJEHHOTO MHOTOUJIeHA f(x) = Hi(x — ;) Ha3bIBAeTCs NIPOU3BEEeHNE Hi < j(al- -« j)z.
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3agaua 46. Bcrony jiu 10THH B tpocTtpaHcTBe (1) Mat, (C) ~ v’ (2) Mat,(R) ~ R™
a) MaTpUIbl C UKJINYEeCKUM BEKTOPOM 6) AuaroHaju3yeMble MaTpULIbI?

2023
3amaua 47. Beiunciaure ( 4 3> .

3amaua 48. KoHeuHasi rpyIina TpaH3UTHUBHO JEeHCTBYET HA MHOXECTBE U3 He MeHee BYX dJIeMeH-
TOB. Bcerga i B Hell eCTh 3JIEMEHT, JelCTBYIOMMNN 6e3 HENOABUXHBIX TOUEK?

3amauya 49. Kakue KJ1acchl CONPsDKEHHOCTU U3 S, pacnajalTcs Ha HeCKOJIbKO KJ1accoB B 4,7
3amava 50. Haiiaute MHAEKC NOATPYIIIE BHYTPEHHUX aBTOMOPGU3MOB B rpymme Aut As.
3amayga S51. IlepeuncinTte Bce HOpMaJibHble IOATPYIIILL B I'pyMnIe A,.

3amaua 52. Kaxaas jii nepecTaHOBKA U3 S, ABJIAETCA KOMIIO3ULMEN JBYX NHBOJIIOLUNI?

3agaua 53. BesAkasa siu KOHeUHas rpyIna, NOPOXAEHHAA AByMA pa3/IMYHBIMUA HETOXAEeCTBEHHBI-
MU WHBOJIIOLIMAMY, U30MOpGHA rpyIe ausapa?
3amaua 54. [Ipusequre NpuMep Takux ABYX He M30MOpGHBIX rpynn G, G, 1 UX HOPMaJIbHBIX
noarpynn H; < G4, H, < G,, yro H; ~ H, u G;/H; ~ G,/H,.
3amaua 55. M3omopdHus! su rpynnsl a) GL,(F,) u S; 6) PGL,(F;) u S, 8) PSL,(F;) u A,
r) PGL,(F3) u SL,(F3) m) GL,(F3) 1 SL,(F3) X Z/(2) e) GL,(F;) u PGL,(FF3) X Z/(2)
x) PGL,(F,) n PSL,(F,) 3) PGL,(F,) u SL,(F,) u) PGL,(F,) u Ag
k) As 1 coOCTBeHHas IpyIa uKocaspa Ji) Sg U NoJIHasA rpynina ukocasapa.
3amaya 56. PackiagpiBaeTcs JIM IpyIina KBaTEPHUOHHBIX eUHUL] (g B IIOJIyIIPAMOE Ipou3Bene-
HUe ABYX COOCTBEHHBIX IIOArPYyIII?
3amayga 57. Ilepeunciure Bce CUJIOBCKUE MOATPYIIIHI B S-.
3amaya 58. CkoJIBKO BCEro CHIJIOBCKUX p-noArpynn B GL,,(F,,)?
3amaua 59. Ilepeunciute (C TOYHOCTBIO 40 N30MOpdH3Ma) BCe IPYyNIbI IOPAAKa
a) 81 6) 63 B) 56 r) 12 n) 8.
3amaya 60. OnuiyTe rpynisl aBTOMOP(PU3MOB I'PYIIIL:

a)Z/(n) 6) Z/(p) X ... XZ/(p) ) D3 r) Dy 1) Qs.
Y Kakux U3 3TUX PN Bce aBTOMOP(GU3MbI BHyTPeHHUE?
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