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TECTOBBIE BOITPOCHI 1O JUCHUIIVIMHE «CnenuajbHble pa3iebl MATEMATHKH,
b1.B.JIB.05.01

Kon xommnerennui

Coneprkanue komnereHiuu B coorBerctBuu ¢ ®I'OC BO/ OIT BO

IIK-1

[K-1.

Crioco0OeH 0CBaMBaTh U MCIIOJIb30BATh TCOPETUUCCKUE 3HAHUS U TPAKTUUSCKUE YMEHUS U
HABBIKH B MPEAMETHON 001aCTH TP pelIeHnH PO eCCHOHAIBHBIX 3a1a4

IK-3

[K-3. Criocob6en popMupoBaTh pa3BUBAIOIIYI0 00pa30BATEIBHYIO CPEAY JUIS TOCTHIKEHHUS
JIUYHOCTHBIX, IPEAMETHBIX ¥ METAIPEIMETHBIX PE3YJIbTaTOB O0YUCHHS CPEICTBAMHU
MPENoJaBaEMbIX YUEOHBIX MPEIMETOB

Homep | IIpaBuib
3aJ1aH | HBIA
Hs OTBET

Copeprkanue Borpoca Komrer
CHIIUS

3anannﬂ 3aKPbBITOr0 THIIA ¢ OJHUM NIPaBUJIbHBIM OTBETOM

1.

Bri0epuTe npaBUIbHBIN OTBET K-3
Yucio mepBooOpasHbIX KOPHEH 1O MPOCTOMY MOJIYJIO P PaBHO:

p-1

o(p +1), 20e@ — ynxyusdinepa

3 9(p 1), 20eq — pynxyuadinepa

4. O(p), 20ep — gynxyuadinepa

n =

Bbi0epuTe npaBUIbLHBIN 0TBET InK-1
Ecnu g —nepsoobpasmwiii KopeHb no npocmomy

MOOYIIIO pu a = g (mod p), mok nasvisarom

1. wHAEKCOM YHCIa a TI0O MOAYJIIO P
2. TIOPSJAKOM YHCIA a 10 MOAYIIO P
3. mepBooOpa3HbIM KOPHEM IO MOJIYJIIO P

BbiGepuTte npaBUIbLHBIN OTBET. MK-3

Cpasnenue 15- 7% =8-3%*(mod 31) pasnocursnocpasnenuio

1 Ind15+2x-ind 7 =ind8+3x-ind 3(mod 31)

o Ind15+2x-ind 7 = ind8+3x-ind 3(mod 30)

3 15+2x-ind7=8+3x-ind 3(mod 30)

4 Ind15+ind2-x-ind7 =ind8+ind3- x-ind 3(mod 30)
5. ind15+ind2-x-ind7 =ind8+ind3-x-ind 3(mod 30)

Bbi0epuTe npaBUIbHbIN OTBET. InK-1
Ilycmo p — npocmoeuucno.Tocoacpaenenue

aOX” + alxn_1 +...+a =0(modn)umeem
n

1. He Gonee N pa3IMYHBIX PELLICHUH
2. He MeHee N Pa3InYHbIX PEeIIeHUH

3. TOYHO N Pa3IMYHBIX PELICHUN




5. Bbi0epuTe npaBUJIbHbIN OTBET.

Yucno ___ packnaovléaemcagnenpepuleHyoopoobeuoa
103

1.[5: 4,3, 2, 3]
2.5 4, 3,23, 1]
3.[5;4,7,2,3, 1]
4.[5,4,7,2,3,1,0]

IK-3

6. Bbi0epuTe npaBUIIbLHBIN OTBET.

Jns ompeneneHus: KBaJpaTHYHBIM BBIUETOM MM HEBBIYETOM SBISIETCS 3 TIO
MOJIYJIIO 5 HY)KHO UCCJICIOBaTh CPaBHCHHE:

1 X =3(mod5)

, X' =5(mod3)

3 X =3(mod5)
x = 3(mod5)

IIK-1

7. Bei0epuTe npaBUIILHBIN OTBET.

Haumenvuium nonodcumenbHviM 8b14emome Kiacce

+3y=5
(mod 7)
5

peuleHull cucmemvl CpagHeHUll J
4x =

L
AGNAEMCS...
1.3
2.5
3.1

IK-1

33}]3Hl/lﬂ 3aKpPbITOro TuNna ¢ HECKOJIbKUMHU NPAaBUJIBHBIMHA OTBETAMH

8. Bbi0epuTe npaBuIbHbIE OTBETHI.
CpaBHeHHE NIEPBOIA CTENIEHU ¢ OJJHUM HEU3BECTHBIM MOXKHO PELINTH CIEIYIOIINMHU

criocobamu:
1. Tlepebopom BeruetoB u3 IICB mo ganHoMy Momyito
C noMo1ueko Teopemsl Jilnepa
C 1OMOIIIBIO HETHBIX JApo0eit
C NOMOIIBIO MHAEKCOB

o~ wn

C nomo1npto 1epBooOpa3HbIX KOPHEH

IK-3

9. Bei0epuTe npaBuIbHBIE OTBETHI.
Cpasnenue

2x8 +6x" —x® +2x° +3x* —x° + 4x% +8x—1= 0(mod 5)

PABHOCUTIbLHOCPABHEHUIO .

L 5x*+5x +3x" +10x—1= 0(mod 5)

K-1




,  3x*-1=0(mod5)
3 X=0(mod5)
4 X=1(mod5)

10.

Bbi0epuTe npaBuIbHBIE OTBETHI.
Kakue 13 crieayromux qucen sBIsOTCS alreOpandecKuMU:

3

1. °

N
| —

@

2
~2i

3\5

o s W
=N

K-3

11

Bri0epuTe npaBHIILHbIE OTBETHI.
Jleyunennoe cpasnenue 15x* =17(mod 23) uneem pewenuem

X =10(mod 23)
x =13(mod 23)
x =14(mod 23)
X = 5(mod 23)

rprODE

IK-1

12

Bbi0epuTe npaBuIbHbIE OTBETHI.
OCHOBHBIMH CBOHCTBaMHU MHIEKCOB SIBJISIFOTCSI:

1 inda+indb=ind ab(mod p-1)
ind 2 =ind a—ind b(mod p-1)
b
ind1=0(mod p-1)
ind a-ind b=ind ab(mod p-1)
ind a+ind b=ind(a+b)(mod p-1)

ak~w N

IK-3

13

Bbi0epuTe npaBuIbHbIE OTBETHI.
CpaBHUMOCTB Ymcen a 1 b Mo Moy ir0 M paBHOCHIIbHA

1.

o~ wN

JIEMMOCTH a-b Ha M

PaBHOOCTATOYHOCTH UX MPH JIEIIEHUU Ha M

HaXO0XJICHUIO UX B OJTHOM KJIACCE BBIYETOB [0 MOAYJIIO M

Tomy, uto ux HOK paBen m

Tomy, uto ux HOJI paBer m

BO3MO’KHOCTH ITpeACTaBICHUs a B Buae a=h+mt, rae t- nenoe uuncio.

IK-1

3anaHus 3aKpbITOro TUNA. 321244 HA COOTBETCTBHE

14

YcraHoBUTE COOTBETCTBHE MEKAY CUCTEMAMU BBIYETOB

A | {19, 23, 25, -19} 1 | TlpuBeneHHas cucTeMa BHIYETOB [0 MO

b | {11,-1,17,-19} 2 | TlpuBeneHHas cHCTEeMa BBIYETOB ITO MOJIYJI

MK-3




| B | {13, -13, 29, -9} | 3 | IpuBeieHHAS CHCTEMA BHIYETOB 110 MOy

o m=10

3anuumuTe BbIOpaHHbIe HUQPHI M0/ COOTBETCTBYIONIUMH OyKBaMHu
A b B

15

YcTaHoBUTE COOTBETCTBHE MEXKIY ITapaMu: ASITUMOE U ACTUTEIh ’
HUX HETOJHOE YaCTHOE M OCTATOK:
A | 1207 u 151

10u 10

100 u 101

-4u3

7 u 150

1u0

0wu 100

2u2

5 lu-1
3anummTe BbIOPaHHBbIEe NU(PHI MO COOTBETCTBYIOUIUMU

Bl WIN| -

X=| | | ot

OykBamMu

A B B r i

IIK-1

16

YcTaHOBUTE COOTBETCTBHE MKy CHCTeMaMU BbIYeTOB 10
MOAYJII0 5

IK-3

A ITonHas cucreMa HAMMEHBITUX HEOTPHUIIATEIBHBIX 1 {0,1, 2
BBIYETOB.

TlonHas cucTeMa HaMMEHBIIINX MTOJI0KUTEIbLHBIX 2 {1,2,3
BBIYETOB.

B | Ilonnas cuctema aOCOIOTHO HAUMEHBIINX BLIUETOB. 3 [{2-1,

3anumuTe BHIOpaHHBbIE MU(PHI MOX COOTBETCTBYIOIIHMHU
OyxkBamMu

A b B

17

YcraHoBHUTE COOTBETCTBHE MEKAY (l)yHKIIHﬂMH H UX 3HAYCHUSAMMU.

K-1

All2 1 | 1(60), 20et (N) —uucnoscex namypanvrvixoerumenet

b | 168 | 2 | o(60),20ec (n)—cymmascex namypanvnvixoerumenett |

B | 60 3 | E(60),20¢eE(n)—yerasuacms nN.

- 1o . ¢(60), 20e®(n) — xoruuecmseonamypanvHvixuUCesn,

He npe@ocxodﬂmux NUB3AUMHO — NPOCNIbIXCN.

3anummTe BHIOpaHHbIe HUGPHI NMOK COOTBETCTBYIOLIMMH
OyxkBamMu

A b B r

18

YcTaHOBUTE COOTBETCTBHE MEXKIY ICUCTBUTEIbHBIMU YUCIAMU U
LETTHBIMU APOOSIMH, B KOTOPHIE OHHM 00paIaroTCs.

A.[5:4,3,2,3] 539
1. 103
B. [2; (4)] 2 5

B. [5; (L, 3)] 7+ 21

3. 2 |

I.[2:1, 3 4 2] 105
4, 38

MK-3




1. [9] 5. -

3anummure BoIOpPaHHbIe HUGPHI O] COOTBETCTBYIONIUME OyKBaMH
AlB[ BT &

3auannﬂ 3aKPLITOI'0 THUIIA HA YCTAHOBJICHUE npaan,Hoﬁ mocjiea0BaTeJIbHOCTH

19 IMocTpoiiTe moc/1en0BaTEIBLHOCTD LIEJIBIX YUCEN B OPAJIKE BO3PACTAHUS 3HAUCHUI IK-3
¢byHkunu Ditnepa:

1: o(1)
2: 0(12)
3: 0(9)
4: @(13)

3anumuTe  COOTBETCTBYIIUYI0  MOC/JEI0BATELHOCTbL  NPaBUJIbHOCTH
cJieJOBaHUsl YCJI0BUI B Bue nudp cjieBa HAPaBo

20 PacrnoJiokuTe cpaBHEHHs! 10 BO3PACTAHMIO KOJIMIECTBA MX PELICHHIA. MK-1
1 Cpasnenue 51x =141(mod 234)

o Cpasnenue 78x =30(mod198)

3. Cpasnenue 5x=7(mod8)

3anuuIMTe COOTBETCTBYIOIIYIO MOC/IEI0BATEILHOCTH MPABHILHOCTH MOPSIKA
yCJI0BHi B BUIe HU(P clieBa HANPABO.

21 3anummTe NOCJAEA0BATEIbHOCTh CpPaBHeHWiIl B mnopsaake Bo3pactanusa ux | [IK-3
CTeTeHe (ecnu ecTh CpaBHEHHE, HE HMEIOIee CTEHNEeHH, TO OHO HaXOAMTCS
TIOCIICTHUM).

1: 21x +17x+30=0(mod 7)

2: 9%% +2x% —x+1=0(mod3)

3: 2x* —3x+4=0(mod5)

4: 16x° +13x* —3x® — x+3=0(mod 4)
5: 28x% + 7x+14 = 0(mod 7)

3anummure COOTBETCTBYIOLIYIO nmocjIeA0BaTCJIbHOCTD NpPpaBUJIBLHOCTH
cJea0oBaHus yCJ'IOBI/lﬁ B BUJI¢ l[H(l)p CJIeBa HallpaBo.

33}18HI/IH OTKPbLITOI'o TUIIA HA JOIMOJHCHUE

22 JlonummTe yTBepKIeHUE, IIK-3
ITocnennsis uudpa B AECATUUHOM MIPEICTABICHUN YUCIIa 47351 paBHa:..
23 JonummTe yrBepKIeHUE. IK-1
Hawubonsiee nenoe uncio, naromiee npu nenennd Ha 13 vactaoe 17, paBHO ...
24 Jonuiure yrBep:KaeHue. IK-3
Bce mpocTeie uncia orpeska [100, 110]:...
25 JlonummTe yrBepKIeHUE. IK-1
Ecnu nenumoe ¥ 9acTHOE, COOTBETCTBEHHO paBHbI 42157 u 231, TO nenurtens u
OCTaTOK, COOTBETCTBEHHO PABHHI ...
26 3anummTe TEPMHUH, 0 KOTOPOM H€ET peyb. MK-3

JIuneiiHoe IIPOCTPAHCTBO HAa3BIBACTCSA N-MEPHBIM, €CIM B HEM €CTh...,




COCTOSAIIUI U3 N BEKTOPOB.

3agaHusl OTKPHITOIO THUIIA ¢ PA3BEPHYTHIM 0TBETOM

27

3anummuTe pa3BepHYTHI 0TBET PelIeHHsT 3aJa4M.

Ilycts a — KJ1acc BBIYETOB 110 MOAYIIO M, coxepxkainuii yucio a. [Ipu xakom

m B Kouble Z/MZ BO3MOXKHO paBeHCTBO 2— 3= 57

IIK-1

28

3anumuTe pa3BepHYThIH OTBET PellleHus 3aJa4H.
Haiitu Bce nenounciennsie penenus ypasaenus 13x+ 29y = 19.

K-3

29

3anummuTe pa3BepHYTHIi 0TBET pellleHUs 3aJa4H.

PasHocTh NBYX HeueTHbIX uucen paBHa 2" . Jloka3arh, 4YTO 3TH 4YHCIA
B3aMMHO NPOCTHIE.

IIK-1

30

3anummuTe pa3BepHYTHI 0TBET PelleHHs 3aJa4M.
Haiitu HatypanpHOE 4MCIIO, KOTOpPOE, JENUTCA TOYHO Ha ABA Pa3IMYHBIX
MPOCTBIX YKCIIA, €CIIM YUCIIO €T0 HATYPaJlbHBIX JeJIUTeNel paBHO 6, n ux cymma 8.

K-3

31

HpoanaﬁTe TEKCT U 3alIMIIIUTE pa3BepHyTin7[ OTBET

HaiinuTte coOcTBEHHBIE 3HAUEHMSI IMHEHHOT 0 OIlepaTopa, 3alaHHOr0
MaTpHuLen

IK-1

32

IIpounTaiiTe TEKCT M 3aNIMIIUTE PA3BEPHYTHIN 0TBET

Mo:xeT 1 OBITh JIMHEHHO 3aBUCUMOM MOJICUCTEMA CUCTEMBI BEKTOPOB, €CIIH
caMa cucTema JIMHEHMHO He3aBHCHMa

IK-1
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