Anreopa. IlpakTuka. 2024-25

3angarue 1. 09.09.2024.

IIycte K — xogbio, a € K. Jlokaxute, uto a - 0=0.
BrimostauTe nerenue: %f%i

Pemmure kBajpaTHOe ypasHenue: x2 — 4z + 5 = 0.

Hajijure MOIy/Ib U apryMeHT ducaa —v/3 4 i.

Iycrb a = cos(2F) + isin(3F) n b = Cos(%”) + isin(%).

a) Haitmure (a + b)*.
6) Haiigure Bce Kopuu 3 crenenu u3 (a + b).

W=

5. KoMIIeKcHoe YHeI0 2 TaKoBO, 4To 2+ 1 = 2 cos(r) (rie o n3BecTHO).
Haiimure 2™ + zin
6. Ilycts z € C, z # —1, |z| = 1. Jokaxkure, 9T0 CyIIECTBYET TAKOE

BEINeCTBEHHOEe YHCIIO £, UTO 2z = %IZ

3ausarue 2. 16.09.2024.

1. Ilycrs x + iy = (s + it)". Hokaxure, aro x2 + y% = (52 + t2)".

2. Pemnre ypaBHeHue:

a) 2°=7%;6) 2°+z=0.

3. Haitmure HO/I u ero nuneitHoe mpesicTaBieHre ¢ MOMOIIBIO aJITOPUT-
Ma EBkimia:

a) (2453,2007);

6) (2376,702).

4. llocnemoparenbrocThb yncess OuboHATIN OIPEIEIAETCST COOTHOIICHNU-
avm F1 = Fy =1, Fp9o=F, + Fy41 ipun > 1.

a) Haitnure (Fyy, Flt1).

6) Haiimure muneitnoe npeacrasiaenne HOI (F,, Fi41).

5. JlokaxkuTte, 9T0 BCe HATypaJbHbIE YUC/IA, UMEIOIIINEe HEYETHOE IUCTIO
HATYPAJIbHBIX JICJUTENEH — 9TO TOYHBIE KBAJIPATHI

6. Ilycrb p(n) — KOAMYECTBO HATYPAJBHBIX YHUCE] OT 1 JI0 N, B3AUMHO
npocthix ¢ n. Jdokaxkure, uro ¢(n) - 2 upu n > 2.

3angarue 3. 30.09.2024.

1. Pemmre B 11€716IX 9mCIaX ypaBHEHHE.

a) 258z — 172y = 112;

6) 2092 — 513y = 76.

2. HarypaabHoe 4nciio . He mMeeT COOCTBEHHBIX JenuTeseil, OOIbITmx
1 u me npesocxousiux +/n. lokaxure, aro n € P.

3. JloxazkmuTe, 9TO MPOCTHIX unces Buaa 4k — 1 6eCKOHEYHO MHOTO.

4. Jloxaxkwure, 9ro d(n) (KOIUIECTBO HATYPATBHBIX JICIUTENIECH 1) MyTb-

ruiinkaTuBHa (1o ecthb d(ab) = d(a)d(b) mis B3aMMHO IPOCTBIX HATYPAJIb-
HBIX @ U b).



5. Haiigure Beraer obpatHbiii 17 o momyio 336.

6. Pemmure cpaBmenue: a) 91z = 154 (mod 112); a) 76z = 232
(mod 220).

7. a) Bepno Jsin, 94T0 27 — KOJIBIIO TJIABHBIX UJIEATIOB?

6) Onmmmure Bee ujeasbl B Koublia 27.

Saugrue 4. 07.10.2024.

1. Pemure cucremy cpaBHeHUit

r=2 (mod 3)
a){ =4 (mod?5) ;
x=1 (modT7)

2. Jlokaxwure, uro dyukius Médbuyca [ MyJIbTAILINKATUBHA.

3. Yucno n € N umeer 15 HarypaibHbix geautesieii. CKOIBKO MPOCTHIX
JeIuTeIell MOXKeT UMeTh 1.7

4. Ilycrs n € N. JIna j € {0,1,2,3} nycrs Sj(n) = o+ it 4
. (cymma Bcex GUHOMHUATIBHBIX KOI(DMUIIMEHTOB ¢ HOMEPAMU, UMEOIIMU
OCTATOK j OT JieJieHust Ha 4).

a) Jokaxmure, 1ro Sp — Sz = Re((1 +1)").
6) Haiimgure Sy, S1, Sy u Ss.
5. Yucmo € € C naswiBaeTcsa nepeoobpastvim KOpHeMm u3 1 cremenu n,

ecm e =1u e #1npu k < n.
a) Haitzure cymmy nepsoobpasHbix KopHeii cremnenn p u3 1, rue p € P.

6) Haiinure cymmy 1mepBooOpa3HbIX KOPHEH CTEIeHu p1ps - . . Pk U3 1, Tae
P1,D2,-..,Pr € P — pasnble.

VYparkHeHusI JIJisi CAMOCTOATEJIbHOI TpeHupoBKu nepes KP 1.
1. Pemmwre B nesnix ynciax ypasuenne H6lx — 171y = 24.
2. Haiipure Boraer, obpartHbiit K 117 o momysio 484.

3. Pemwure cucremy cpasHeHuii
x=1 (modT7)
aq z=37 (mod4l) .
x =7 (mod 85)

Sausitue 5. 21.10.2024.
1. BemiecTBenHbIe UnCIa P, ¢ TAKOBBI, 4To * + pr + ¢ - 2% 4+ 10z + 1.
Haiture p u q.
2. C nomompio anroput™a Epkmuma, naitmure (7 + 22 + 1,22 — 1) u
ero JIMHeHOe TpeJICTaB/ICHUE.
3. Ilpu kakux n Muorousen " — 1 nenurcs na x2 4 x + 17

4. HaiiauTe Bce MHOTOWIEHBI CTEIEHN 4, JAIONIHE OCTATOK 2% LpUesie-
mnn na (z — 1)? u ocrarok 3z npu jenenun na (v — 2)3.



5. Haiigure (2™ — 1,2" — 1).

Saugarue 6. 28.10.2024.

1. Kakyio kpaTHOCTH KOpHS 1 MOXkKeT mMmerh MHOrodeH x2" — nat! 4+
na™t — 17

2. Ilycte n > m > 0, ¢ > 0. Jlokaxxure, 9o MHOTOWIEH ax”™ + bx™ + ¢
HE MOXKET MMEeTh KOPHS KPaTHOCTH 3 U OoJIee.

3. Ilyctb ng > ng_1 > ... > ng. Jokaxkure, 9T0 MHOTOUJIEH apx™ +
a1 =1 +.. . 4 apx"® HEe MOXKET UMETh HEHYJIEBOI'O KOPHS KpaTHOCTHU H0jee

k.

4. Mmuoroujen

a) f(x) € Cla};

6) f(z) € K[z], tne K — none

rakoB, 4yto f(2") : x — 1. Hokaxnure, uro f(z"): (2™ —1).

Sangarue 7. 11.11.2024.

1. Haiiaure UHTEPIOSAIIMOHHDBI MHOTOYJICH IO TOYUKAM:
ro=1,21=2,190 =3, 23 =4, x4 =5,

Yo=3,y1=—10, y2=5,y3 =7, ya = 8.

2. Haiinure MHTEPIIOSANIMOHHBIN MHOTOYJIEH IO TOYKAM:

:L'():l, :Clz—l, .CUQZi, $3:—i,

vo=3y1=41y2=1y=1

3. Ilycrs aq, a9, a3 — Kopuu MHOrowena > + 3z + 1. Berauciure

a) (3_1a1) + (3_1a2) + (3_1a3) , TJIe (1, (b, (b3 — KOPHU MHOTOWIeHa 25 +3x+1.

6) Gaz T (3_32)2 + (3_;3)2, rie o, (g, ()3 — KOPHH MHOTOUJIeHA T° +
3x+ 1.

4. f(z) € C[x] — muorousen c deg(f) < n,acq,...,&, — KOPHU CTEIEHN
n u3 1. Ussecrno, uro f(e1) =1, ..., f(en) = yn. Hokaxure, uro f(0) =
At tin,
6. Ilycrs p(t) = (t—x1)...(t—xyp), aucna 1, . .., T, Pa3IUIHBL, N > 3.
n

o X;
Haiijmre g:l 760

SanaTue 8. 18.11.2024.
1. Pasnoxure B cymmy upocreitmux B C(z) u B R(x):
a) iy
6) g, tmen €N, n>1.
2. Pazsokure B CyMMy IIPOCTEHIINX (96258%1)2

3. a) Haitnure Muorousen nenennst kpyra ®,(t), rae p € P.
6) Hatimnre muorounen peerns xkpyra @« (t), tie p € P.

Saugarue 9. 02.12.2024.



1. Pemmre xBagparnoe cpasnenne x2 +4x +6=0 (mod 17).

Haiiure paruonaibuble KOpHI MHOrowieHa 215 + 322 4 6z — 4.

3
3. [okazkute, 4To ypasHenue x° = 1 B Z, uMeeT TPU DelIeHUs IPH

p=1 (mod 3) u oxno pemenne upu p =2 (mod 3).

4. JlokaxkuTe, 9TO CYIIECTBYeT OECKOHEYTHO MHOI'O IIPOCTBIX YUCEST BUJIA
4k + 1.

Sangrue 10. 09.12.2024.

5. Muorowren f € R[z] ¢ deg(f) < n npunnmaer mesble 3HAYCHHUS B
roukax k, k+ 1, ..., k+n, one k € Z. Hokaxure, uro f(Z) C Z.

6. Muorounen f(x) € Z[x] rakos, uro f(1) = 111 u f(4) = 117. Jloka-
xKure, 910 [ He UMeeT Z KOpHei.

7. Hoxazkure, uro muorounen z* + 2x? 4 3z + 1 menpusoaum B Z[z)].

8. JlaHbl pasinyHble [esble YUCHIA A1, . . . , Q. JJOKAXKHATE, ITO MHOIOUJICH
f(z)=(x—a1)...(x —ay) — 1 nenpusogum B Z[z]
a) MpU HEYETHOM 1,  0) IIPU YETHOM N.
9. Iycrs p € P. Hokaxure, uro muorounen ®,(z) =Pt +... +x +1
HEIPUBOAUM B Z[z].
Sansarue 11. 23.12.2024.

1. Ilycrs (G, -) — rpymma. Sagaaum onepanumio * : G X G — G dopmyutoit
axb:=b-a. lokaxure, uro (G, *) — rpymma.
2. Jlokaxmure, uto ord(g) = ord(g~!) mna moboro snementa g € G.

2

3. I'pymma G TakoBa, 9ro a” = e ajs aoboro a € G. dokaxunre, uro G

abeJieBa.

4. Ilycre G — koneunas rpynna, |G| aerno. Jlokaxkure, 9T0 CyIIeCTBYET

Taxoit a € G, uTo a # e u a® = e.

5. Kakue snementst C), MOPOKIAIOT €€ IpH
a)n € P,
6) pousBoJIILHOM N7



2 cemectp. 3angarue 1. 11.02.2025.
0. JlokaxkuTe, 9TO IPyIIa MPOCTOTO MOPSIIKA — IIHKINIECKAST.
1. Jokazkure, uro A, <1.S,.

2. T'pymna H < S, cojepKuT XoTd Obl OJIHY HEYETHYIO MOJICTAHOBKY.
,ZLOK&)KI/ITG, qTo H COAEPZKUT ITOPOBHY Y€THBIX U HEYETHBIX IIO/ICTaHOBOK.

3. Jokaxwure, uro A, MOPOKIAETCS MUKIAMU JJTUHBI 3.
4. JIEMEHTBI KAKUX TOPSJIKOB €CTh B
a) S11;
6) A117
2 cemectp. 3ausTue 2. 18.02.2025.

1. Haiinure Bce monrpynmsl Sy. PasbeiiTe nux Ha KJIacChl MIOMAPHO H30-
MOPQHBIX.

2 cemectp. 3auarue 3. 25.02.2025.
1. Ilycre A, B,C — rpynmsl, a ¢ : A — Bu 1y : B — C — romomop-
buU3MBI TPYIIIL.
a) Jokazkure, 9410 €c/iu 1 - ¢ — MOHOMOPMU3M, TO U Y — MOHOMOPhU3M.
6) Jlokaxkure, 4To ecyu 1) - ¢ — 3MUMOPGU3M, TO U 1) — SMUMOPOU3M.

2. a) Hokaxure, 9aro [Sy,, Sy] < Ay.

6) dokaxwure, 9ro [Sp, Sp] = Aj.

3. H<G, (G:H)=2. Hokaxure, uro H < G.

4. G — rpynua, |G| = pq, tna p,q € P, p < q. llycrs H < G, |H| = q.
Hokaxkure, uro H < G.

2 cemectp. 3anarue 4. 04.03.2025.

1. Ilycrts K — xommyTaTuBHOE KOyblo ¢ 1. Haiigure Bce maTpunpr A €
M, (K), KoTOpble KOMMYTHPYIOT CO BceMu Marpuriamu (1o ecth, AB = BA
Jutst sioboit B € M, (K)).

2. C KakuM 3HAKOM BXOJIHT B OIPEIEIUTE/bL MaTPHUILI 1 X N1 [IPOU3BE-
JIEHIE 3JIEMEHTOB 10060%H0tT Juazonay (COIepKaIieil SJIEMEHTDI Gy, 1, Gp—1,2;
v aLn)?

3. Marpuna A € M,(C) TakoBa, uro a;; = G;;. Jlokaxkure, 4TO
det(A) € R.



0O 2y ... 00

4. Haiigure onpenenuren : .
0 00 ... vy
y 0 0 ... 0 «x
5. Haiizure onpenenurens (ducia ai, ..., G, CINTAIOTCSI U3BECTHBIMH):
al a% a’f‘l
ag a3 ... al!
an a2 ant

2 cemectp. 3ausaTue 5. 11.03.2025.

riyy r1y2 ... T1Yn
1. Haiinqure onpemenuTens : L R
TnY1 ITn¥Y2 --- TnlYn
ca 00 ... 00
b ¢ 0 ... 00
. 0O b c a ... 00
2. Haiigure onpenenurens :
0000 c
0000 b ¢
1 0 0 0
1 Ci C2 o0 0
3. Haiiaure onpenemurens : | 1 C} C§ C§ ... 0
1 ¢t ¢c2 ¢ cn-t




