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KOMIIETEHIIUH IO JUCHUIIJIMHE
«/30paHHbIe BONPOCHI TEOPHUU YHCED>

K’;;‘Z’; Coneprkanue
menyuu KOMIICTCHIIUH B NHaaukaTopsl JOCTHKEHUS
coorBercTBuu ¢ PI'OC KOMIIETEHITHI
BO/ OIl BO

TIK-1 | IIK-1. Criocoben

HCIIOJIB30BaTh
TCOPETUYCCKUC 3HAHUA U

HaBBIKH B NMPEIMETHOM
001acTH MpH pelIeHNH

IIK-1.1. 3HaeT cTpyKTypy, COCTaB M IUAAKTHUYECKHE €IUHULIBI
OCBauBaTh U MpEeIMETHON 00J1acTH (ITPEToaaBaeMoro mpeaMera)
[1K-1.2. YMeeT ocymecTBIsIT OTOOP YU€OHOTO COACpKaHMS IS
€ro peann3aluy B pa3IniHbIX (OopMax 00yUEHHUS! B COOTBETCTBUH
npakThyeckue ymeHuss 1 | ¢ tpedboBarmsamu GI'OC OO
IIK-1.3. [lemoHCTpupyeT yMeHHE pa3palaTbBaTh pa3iHyHbIC
¢opMBl yUeOHBIX 3aHSATHH, MPUMEHSITH METOIbl, MpPUEMBl H
podeCcCHOHANBHBIX TEXHOJIOTHH 00yUYeHUs, B TOM YHCIIe HHPOPMAIIMOHHbBIE
3a7a4

TECTOBBII MATEPHAJI VIS IMATHOCTUKHA UHIUKATOPOB

OLIEHUBAHUS C®OPMHUPOBAHHOCTH KOMIIETEHIIAI

Ne | IIpaBuabHbIi Copepxxanne Bonpoca Kommne
3a1a 0TBeT TeHIus
HUS

3AJJAHUSA OTKPBITOI'O TUITIA HA JOIIOJIHEHHUE
1 JonummuTre yrBepaKIeHHe. TIK-1
Iocneanss wudpa B AeCATHUHOM TpeacTaBIeHHH uncaa 473" papna:..
¢ Jonummure yrBepKIeHHE. TIK-1
Hawnbonsiee nenoe dncio, naromiee npu nenenny Ha 13 vactroe 17, paBHO ...
3 JonummTe yrBepKIeHHE. TIK-1
Bce mpocteie uncita orpeska [100, 110]:...
4 JonummTe yrBepKIeHHE. TIK-1
Ecnu nenumoe 1 4acTHOE, COOTBETCTBEHHO paBHbI 42157 u 231, TO nenurtens u
OCTaTOK, COOTBETCTBEHHO PABHHI ...
3AJAHUA OTKPBITOI'O TUITA CBOBOJHOI'O U3J1IOKEHUA
C PABBEPHYTBIM OTBETOM
5 3anummuTe pa3BepHYTHIA OTBET PelIeHHUs 3aJa4H. [IK-1
IlycTh a — KJIACC BBIYETOB 110 MOZYJII0 M, coaepkauuii uncio a. [Ipu kakom
M B KoJbIle Z/MZ BO3MOKHO paBeHCTBO 2— 3= 57
6 3anummuTe pa3BepHYTHI 0TBET pellleHUs 3aJa4H. IIK-1
Haiitu Bce nenounciennsle penenns ypasHenus 13x+ 29y = 19.
7 3anummuTe pa3BepHYTHI 0TBET pelleHUs 3aJa4M. IIK-1
Pa3zHOCTh 1BYX He4yeTHbIX uucen paBHa 2" . Jloka3aTh, 4TO 3TH 4YHCIIA
B3aMMHO MPOCTHIE.
8 3anummuTe pa3BepHYTHI 0TBET pelleHUs 3aJa4M. [K-1

Haiitu HatypasibHOE 4YMCIIO, KOTOPOE, NETUTCA TOYHO Ha JBa Pa3IMYHBIX
MPOCTBIX YUCIIA, €CITU YUCIIO €TO HATypaJIbHBIX JIeTUTeNel paBHO 6, 1 ux cymma 8.

3AJAHUSA 3AKPBITOI'O TUITA HA YCTAHOBJIEHUE INOCJIEJOBATEJBHOCTHU




9 IHocTpoiiTe mocjien0BATEIBHOCTD IIENBIX YHCEN B MOPSAKE BO3PACTAHNS 3HAUEHUN [K-1
dbyaxumm Ditrepa:
1 o(1)
2: 0(12)
3: 9(9)
4: ¢(13)
3anumuTe  COOTBETCTBYIOLIYI0  IOC/IeJ0BATEIbHOCTh  NPABHJILHOCTH
cJIeJOBaHUs YCJI0BUI B Buae nudp cjieBa HApaBo
10 PacnoJioknre cpaBHeHNs 110 BO3PACTAHMIO KOJTMYECTBA UX PELLICHUH. [K-1
1 Cpasnenue 51x =141(mod 234)
o Cpasnenue 78x=30(mod198)
3. Cpasnenue 5x =7(mod8)
3anuiuuTe COOTBETCTBYIOLUYIO IOC/IeJ0BATEIbHOCTh NPABUJILHOCTH HOPSIIKA
ycJ10BHi B BHe U (P ci1eBa HAPABO.
11 3anumuTe NOCAENOBATEIbHOCTh CpPaBHeHHii B mopsiike Bodpactanusa ux | [1K-1
CTereHel (eciii ecThb CpaBHEHHE, HE HMEIOIIee CTEeNeHH, TO OHO HaXOIUTCS
TIOCIICTHUM).
1: 21x* +17x+30=0(mod 7)
2: 9x% + 2x2 — X +1=0(mod 3)
3: 2x* —3x+4=0(mod5)
4:16x° +13x* —3x3 — x+3=0(mod 4)
5: 28x% + 7x+14 = 0(mod 7)
3anummure COOTBETCTBYIOLLYIO 10CJIeI0BATEILHOCTD NPaBUJIBHOCTH
cJaen0BaHuUsI yCJI0BMii B Buae Hudp cjeBa HAMPaBo.
12 YcraHoBuTe NOCIIEAOBATEIBHOCT CPABHEHUH TakuM 00pa3oM, uToObl cHavana o | I1K-1
CpaBHEHHE IIEPBOI CTENEeHH, 3aTeM JIByWIEHHOE CpaBHEHHWE U JABYWICHHOE
MIOKa3aTeIbHOE CPAaBHEHNE
37x™ = 62(mod 73)
12x =9(mod18)
12x = 9(mod 3)
4 2 =7(mod67)
3anummuTe  COOTBETCTBYIOLLYIO MOCJIeA0BATEeJIbHOCTD NPaBUIbHOCTH
cJieJOBaHUsl YCJI0BHUI B BUAe HU(P cjieBa HAIPABO
13 IMocTpoiiTe Bo3pacTaionyio Mocje10BaTeIbHOCTD [IENIbIX Ynced, rie [X] - memnas [IK-1

YqacThb YHCJIa X UMECT BU/:
1) ’——3{1

L 2]
2:[-2,3]

4]
*I5]
4: [2,8]
5: [4/200]




3anuuiure

COOTBETCTBYIOIIYIO
cJIel0BaHuUsl YCJIOBHI B BUAe mudp cjieBa HANpaBo

mocJjIeA0BaTe/JiIbHOCTD

MNPaBUJIBHOCTH

3AJJAHUSA 3AKPBITOI'O TUIIA HA YCTAHOBJIEHUE COOTBETCTBUSA

14

YcTaHOBUTE COOTBETCTBHE MEKI1Yy CUCTEMaMM BbIY€TOB

A

{19, 23, 25, -19}

1

HpI/IBeZ[eHHaH CHUCTEMA BBIYCTOB IO MOYJIIO m=12

b

{11, -1, 17, -19}

2

ITpuBeneHHas cucTeMa BEIYETOB MO MO0 M=8

B

{13, -13, 29, -9}

3

HpI/IBeZ[eHHaH CHUCTEMA BBIYCTOB IO MOYJIIO m=10

A

b

B

3anummuTe BIOpaHHBIE HUGPHI MO COOTBETCTBYIOIMMH 0yKBaMHU

[IK-1
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YcraHOBUTE COOTBETCTBHE MEXAY NapaMu: JCJIUMOE U ACTIUTEIIb U UX HEIIOJIHOE
YaCcTHOC U OCTAaTOK:

A | 1207u 151

7 u 150

101 10

1u0

100 1 101

0 u 100

-4u3

Bl WIN| -

2u?

| 1| W o

5

lu-l

3anuimuTe BbIOpaHHBIE HM(PBHI 0] COOTBETCTBYIOUIUMHU OYKBAMH

A

b

B

r

A

[K-1

16

YcTraHoBUTE COOTBETCTBHE MEKAY CUCTEMAMU BbIYETOB I10 MOAYJ/IIO 5

A

BBIYCTOB.

IlomHas cucTemMa HaMMEHBIITHX HCOTPULATCIIbHBIX

1

{0,1,2,3,4}

b

BBIYCTOB.

IlomHas cucTemMa HaMMEHBITNX TOJIOKUTEIbHBIX

2

{1,2,3,4,5}

ITonHas cucTeMa a0COMIOTHO HAMMEHBIIINX BEIYETOB.

3

{-2,-1,0,1, 2}

3anummuTe BIOpaHHBIC HU(PBI M0 COOTBETCTBYIOIMMH OyKBaMu

A

b

B

[IK-1
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YcTraHoBHTE COOTBETCTBHE MEKIY (PYHKIMAMHU M UX 3HAYCHUSIMH.

A |12 1 [ (60), 20et (N) —uucnoscex namypanrvnvixoerumene N.
B 168 2 g (60), 20ec (n) —cymmascex namypanvuvixderumeneti N.
B | 60 3| E(60),20eE(n)—yenasauacmo n.

16 ¢(60), 20eq(N) — koruuecmeonamypanvhvixuuce,
' ‘ He NPesoCX00AUUX NUB3AUMHO — NPOCMBIXCH.

3anummuTe BbIOpaHHBIE HUGPHI M0/ COOTBETCTBYIOIIMMH OyKBaMu

A

b

B

r

[IK-1




18 YcTaHoBHTE COOTBETCTBHE MEX/Y CISTYIOMINMHE YTBEPKACHUSIMH COTIIACHO IK-1
KpuTepuio Jiisiepa o cumBoite Jlexanapa:
ol a
Al a? =1(mod p) 1 (—):1
\ P
B| s 2 [ 121
a? =-1(mod p) 5
\P)
3anummuTe BIOpPaHHBIE HU(PHI M0 COOTBETCTBYIOIMMH OyKBaMu
A b
19 YcTaHoBHTE COOTBETCTBHE MEXK/TY CHCTBUTEIBHBIMH YUCIAMU U LCTTHBIMH IK-1
JIpOOSIMH, B KOTOPBIE OHU 00paIIaroTCs.
A.[5;4,3,2,3] 539
1. 103
B. [2; (4)] , 5
B.[5; (1, 3)] 7++/21
3. 2
I.[2;1,3,4,2] 105
4, 38
. [9] 5. -
3anumuTe BhIOpaHHBbIE NH(PHI 01 COOTBETCTBYHIHMH GYKBaMH
A|lB | B | T |1
3AJAHUSI KOMBUHUPOBAHHOI'O TUITA C BBIBOPOM
OJHOI'O ITPABUJIBHOI'O OTBETA
20 BriGepuTe npaBUILHBII OTBET IK-1
Yucio nepBooOpa3HbIX KOPHEH MO MPOCTOMY MOJIYJTIO P PaBHO:
1. r-1
o ©(p +1), 20eQ — pynxyusadinepa
3 9(p -1), 20eQ — pynxyuadinepa
4. 9(p), 20eQ — gynxyuadinepa
21 Bei0epuTe npaBuIbLHBIN 0TBET [IK-1
Ecnu g —nepgoobpa3snwiii kopersb no npocmomy
MOOYTIO pu a = g (mod p), mok nazvisaiom
1. WHIEKCOM YHCia a o MOJIYIIIO P
2. TOPSAKOM YHCIa a 10 MOAYIIIO P
3. mepBoOOpa3HBIM KOPHEM IO MOJIYIIIO P
22 Bbi0epuTe npaBUJIbHBIN OTBET. [K-1

Cpasnenue 15- 7% =8-3% (mod 31) pasrocunvrocpasnenuio
1. Ind15+2x-ind7 =ind8+ 3x-ind 3(mod 31)




ind15+ 2x-ind 7 = ind8+ 3x-ind 3(mod 30)

15+ 2x-ind 7 =8+ 3x-ind 3(mod 30)

ind15+ind 2- x-ind 7 =ind8+ind 3- x-ind 3(mod 30)
ind15+ind 2- x-ind 7 =ind8+ind 3- x-ind 3(mod 30)

arwD
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Bri0epuTe npaBUIbHBINA OTBET.
Ilycmo p —npocmoeuucno.Toeoacpasnenue

ax"+ alx”‘l +...+a =0(mod n)uneem
n
1. He Goytee N pasTUIHBIX PEIICHUIH

2. He MeHee N Pa3IMYHBIX PeIeHUH
3. TOYHO N Pa3TUYHBIX PELICHUN

[IK-1

24

Bri0epuTe npaBUIbHBINA OTBET.

Yucno ___ packiaowvl8aemcsiasHenpepuleHyo0poobeuda
103
1.15;4,3,2,3]
2.[5:4,3,2,3, 1]
3.[5,4,7,2,3,1]
4.[5,4,7,2,3,1,0]

[K-1

25

Bri0epuTe npaBUIbHBINA OTBET.

Jns ompeneneHus: KBaJAPaTUYHBIM BBIYETOM WIIM HEBBIUETOM SIBISIETCS 3 110
MOJYJIIO 5 HY>KHO HCCJIeI0BAaTh CPaBHEHUE:

1 x*=3(mod5)
,  X=5(mod3)
3 X =3(mod5)
4. X=3(mod5)

[K-1

26

Bri0epuTe npaBUIIbHBINA OTBET.

Haumenvuum nonosxcumenbHbim 6bi4emoms Kiacce

5
(mod7)

PpeuieHutl cucmemsl CpasHeHul J

4x =5
L

ABNACMCA ...
1.3

2. 5
3.1

[IK-1

3AJAHUA KOMBUHHNPOBAHHOI'O TUITA C BBIBOPOM
HECKOJIBKHUX IPABUJIBHBIX OTBETOB

27

Bei0epuTe npaBuiIbHBIE OTBETHI.
CpaBHeHME IEPBOM CTENIEHH C OAHUM HEM3BECTHBIM MOKHO PELIUTH CIIETYIOIUMU

crroco0aMu:
1. Tlepedopom BeruetoB u3 [ICB 1o naHHOMY MOIYITHO
2. C nomotrsio TeOpeMsl Diiepa
3. C noMoIb0 HEmHBIX ApoOeit
4. C noMomibo HHACKCOB
5. C nomotnkto nepBooOpa3HbIX KOpHEH

IIK-1

28

Bbi0epuTe npaBuiIbHbIE OTBETHI.

IIK-1




Cpasnenue
28 +6x" —x® +2x° +3x* = + 4%° +8x —1=0(mod 5)

PABHOCUNILHOCDABHEHUIO .

5x* +5x° +3x% +10x —1 = 0(mod 5)

1.
,  3x°—1=0(mod5)
3 X=0(mod5)
4 X=1(mod5)
29 Bbi0epuTe npaBuiIbHbIE OTBETHI. IK-1
Kaxkue 13 ciieiyronmx 4uces sSBIs0TCS alreOpanyeCKUMH:
3
1. O
oL
2 2
3 3
4 2-V2
5. 1-2i
6. 3”7
30 Bbi0epuTe npaBuIbHbIE OTBETHI. [IK-1
eyunennoe cpasnenue 15x* =17(mod 23) umeem pewenuem
3 X=14(mod 23)
4 X=5(mod 23)
31 Bbi0epuTe npaBuiIbHbIE OTBETHI. [IK-1
OCHOBHBIMH CBOMCTBAMH HHIECKCOB SIBIISIOTCS:
1 inda+indb=ind ab(mod p-1)
. a . .
ind_ =ind a—ind b(mod p-1)
2. b
3 ind1=0(mod p-1)
4 inda-indb=ind ab(mod p-1)
5 inda+indb=ind(a+b)(modp-1)
32 Bbi0epuTe npaBuIbHbIE OTBETHI. [K-1

CpaBHuMOCTb umcel a 1 b o Moayiro M paBHOCHIIbHA

1.

o gk wn

neauMocTH a-b Ha m

PaBHOOCTATOYHOCTH MX MPH JISIICHUU Ha M

HaX0XIEHUIO UX B OJJHOM KJIACCE BBHIYETOB M0 MOAYIIIO M
Tomy, uTo ux HOK paBen m

ToMmy, uto ux HOJI paBeH m

BO3MO>XHOCTH IIPEACTABJICHUSA A B BUJIC a=b+ mt, rae t- OCJI0C YUCII0.
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