CIIoI'Y, 2019-2020 y4eOHBIN TOA, IEPBBII KypC
AArTeOpa U Teopus YMCEA, BTOPHUK, 15 okTsa0ps 2019 ropa

3apaua A. ABa uyucaa

Vms BxopHOTO (paimina: cmaHdapmHEIU BBOO
Vmsa BeIXOAHOTO (hamina: cmaHOapmHEIU BEIBOO
OrpaHuueHre 10 BPEMEHU: 2 CeKyHABI
OrpaHudyeHue Mo MaMsITHU: 256 mebubauT

Aanbl ABa meabix uncra A u B (1 < A, B < 100). HatipuTe ABa Takux IIeAbIXx umcra X #u Y, 4TO
BBITIOAHEHO paBeHCcTBO AX + BY = 1.

dopMaT BXOAHBIX AAHHBIX
Bo mepBoit cTpoke 3ammcaHbl ABa uncra A u B, pazperéHHBIE TPOGEAOM.

(I)OpMaT BBIXOAHBIX AdHHBIX

B mepBoil cTpoOKe BhIBepAUTe ABa uncAa X U Y, pasperéHHble IpobenroM. TpebyeTcs, YTOObI BEITIOAHSIAUCH
HepaBeHcTBa |X| < 10000 u |Y| < 10000. EcAu IpaBUABHBIX OTBETOB HECKOABKO, Pa3pellaeTcsl BHIBECTU
AroOoOM n3 HuX. EcAM Ke TaKUX YHCeA He CyILIeCTBYeT, BBIBEAUTE BMECTO HUX ABA HYAS.

ITpumepsl

cmaHOapmHei BBOO cmaHOapmHEI BHBOO
2 3 2 -1
4 6 00
100 51 -5075 9951

Crtpanuna 1 u3 20



CIIoI'Y, 2019-2020 y4eOHBIN TOA, IEPBBII KypC
AArTeOpa U Teopus YMCEA, BTOPHUK, 15 okTsa0ps 2019 ropa

3apada B. BoameOHbIE HOUM

VMg BxopHOTO pamina: cmaHdapmHEIU BBOO
MMst BBIXOAHOTO (parina: cmaH3apmHEU BEIBOO
OrpaHndyeHne MO BpeMeHU: 2 CeKyHABI
OrpaHuueHue 0 HaMATU: 256 meOubauT

B 21011 3apaue HY>KHO HAHTH KOAUYECTBO BOAIIEOHBIX HOYEH B I'OAYy Ha AAAEKOH IIAQHETe.

Bokpyr aanékol maaHeThl JTaH BpamaeTcss Tpu AyHBI: KaemeHTwHa, Aest u MaTtuabpa. Kaxayio k-1o
HOYb HACTyIIaeT ITOAHOAYHNEe KAEeMEeHTHHBI, KaXKAYIO [-}0 HOUb — ITIOAHOAYHHE Ael, a Ka’KAYIO m-10 HOYb —
NIOAHOAYHHEe MaTUABABL. B roay Ha aTol nmaaHeTe n Houel, a HoBwil ['op HacTymaer pHEM.

Houp Ha mraHeTe OTaH CUMTAETCSd BOAIIEOHOM, €CAM B 3Ty HOUb HACTyNaeT IOAHOAyHHe XOTS OBl y
OAHOM U3 AyH. VI3BeCTHO, UTO B IIOCAE€AHIOIO HOUBb IIPOIIAOTO I'OAQ IIOAHOAYHUE HACTYIIHUAO OAHOBPEMEHHO
Yy BCeX TPéxX AyH OTaHa. CKOABKO BOAIIEOHBIX HOUEN B TEKYIIEM TOAY?

®dopmMmar BXOAHBIX AAHHBIX

B mepBoif CTPOKe 3aAaHBEI YeThIpe IeAblx uucaa k, [, m u n (1 < k,I,m,n < 10°). Uucaa paspereHE
npobeAaMu.

(I)OpMaT BBIXOAHBIX AdHHBIX

B mepBOi CTPOKEe BBIBEAUTE OAHO IIEAOE€ UUCAO — KOAMYECTBO BOAIIEOHBIX HOUEU B TEKYIEM I'OAY.

IIpuMmepsl
cmaHOapmHHU BBOO cmaHOapmHE BEIBOO
34510
555 10
30 29 31 360 35
2465 2

ITosicHeHus K npuMepamM

B mepBoM 1ipuMepe BOANIEOHBIMU CUUTAIOTCS 3-4, 4-, 5-4, 6-4, 8-4, 9-a u 10-1 HOUMN.

Bo BTOpOM IprMepe BOAIIEOHBIX HOUENW TOABKO ABe — 5-4 U 10-9 HOUH.

B TpeTreM npuMepe BOAIIEOHBIMU OKA3BIBAIOTCS 12 HOYEM, KOTAA IIOAHOAYHUE HacTymaeT y KaemeHTH-
HBI, 12 HOYel, KOrAa IIOAHOAYHME HacTynaeT y Aen, u 11 HOuel, KOrpa NOAHOAYHUE HACTyIIaeT Y MaTUABABL.

B dyeTBEpPTOM IIpHMeEpE BO BTOPYIO HOYBb HACTyINAeT IIOAHOAYyHHEe KAeMeHTHHEL, a B 4eTBEPTYI0 — KaemeH-
TuHBI U Aen. [TOCKOABKY B I'OAY BCEro ISTh HOUEH, CAeAylolllee NMOAHOAYHHEe MaTUABABI CAYUUTCS TOABKO
B CAEAYIOIIIEM TOAY.
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CIIoI'Y, 2019-2020 y4eOHBIN TOA, IEPBBII KypC
AArTeOpa U Teopus YMCEA, BTOPHUK, 15 okTsa0ps 2019 ropa

3apaua C. Aeauteau 0

Vms BxopHOTO (paimina: cmaHdapmHEIU BBOO
Vmsa BeIXOAHOTO (hamina: cmaHOapmHEIU BEIBOO
OrpaHuueHre 10 BPEMEHU: 2 CeKyHABI
OrpaHudyeHue Mo MaMsITHU: 256 mebubauT

ITo AQHHOMY YUCAY N ornmpepeAnTe KOANMYEeCTBO €0 PA3AUYHBIX ITOAOKUTEABHBIX AeAuTeAel.

(I)OpMaT BXOAHBIX AdHHBIX
B mepBoii CTPOKe 3aAaHO eAMHCTBeHHoe menoe uncao N (1 < N < 1019),

@dopmaT BBIXOAHBIX AAHHBIX
BBIBeAI/ITe €AMHCTBEHHOE YUCAO k — KOAUUYECTBO PA3AMYHBIX ITOAOKUTEABHBIX AeAHTeAeﬁ yucaa N.

IIpuMmepsl

cmaHOapmHHU BBOO cmaHOapMmHE BRIBOO

1
2
6
29
48

RN DN -

0

B nocaepneM npumepe 4UCAO 48 MMeeT AeCAThb AeAUTEeAel — 3TO umucaa 1, 2, 3, 4, 6, 8, 12, 16, 24 u 48.
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CIIoI'Y, 2019-2020 y4eOHBIN TOA, IEPBBII KypC
AArTeOpa U Teopus YMCEA, BTOPHUK, 15 okTsa0ps 2019 ropa

3apaua D. Aeaurtean 1

Vms BxopHOTO (paimina: cmaHdapmHEIU BBOO
Vmsa BeIXOAHOTO (hamina: cmaHOapmHEIU BEIBOO
OrpaHuueHre 10 BPEMEHU: 2 CeKyHABI
OrpaHudyeHue Mo MaMsITHU: 256 mebubauT

HaTypaAbHoe YUCAO a HA3bIBaeTCsl geAumeAeM HATYPAABHOI'O YHCAA b, eCAnu g—TElK)Ke HaTypaAbHOE

uyucao. Hanpuwmep, 1, 2, 3 u 6 — poeanTeAn uuchaa 6, a 4, 5 u 7 He ABASIIOTCS €T0 AEAUTEASIMU.

B aTOI 3apaue TpebyeTcs ONpPEeAEeAUTh, KAKOBO MaKCHMaAbHOEe KOAWUYECTBO PAa3AWYHBIX AeAUTEAeH, KO-
TOpPOe MOJKeT UMeTh HaTypaAbHOE UUCAO OT 1 A0 N, BKAIOUMTEABHO.
dopMaT BXOAHBIX AAQHHBIX

B nepsoit cTpoke 3apaHo uncao N (1 < N < 109).

@dopMaT BBIXOAHBIX AQHHBIX

BeIBepuTE OAHO YHUCAO — KAKOE MaKCUMAaAbHOE KOAMYECTBO AEAUTEAEN MOKET UMEeTh HaTyPAaAbHOE YUCAO
oT 1 A0 N, BRAIOUUTEABHO.

ITpumepsl

cmaHOapmHei BBOO cmaHOapmHEIL BHBOO

| B WD

18

ITosicHeHus K npuMmepam

Cpeau uucen oT 1 A0 2 OOABIIIE BCETO AeAUTEAEN — 2 — Y ABOMKH.

W3 umcen 1, 2, 3, 4, 5 MAKCUMAABHBIM YUCAOM AGAUTETEN — TPeMs — OOAaAdeT YEeTBEPKA; HY KHO BBIBECTH
3 — KOAMUYECTBO €€ AeANTeAel.

Y miecTépku 4 AeAUTEAs], a Y CEMEPKU — ABQ; IT03TOMYy IpU N = 7 OTBeT BO3PACTAaeT A0 UETHIPEX.

Cpeau uncen oT 1 po 18 ABa YMCAa MMEIOT IO MIeCTb AeAUTeAer — 3To umcaa 12 u 18. Heobxoaumo
BBIBECTH 6, TAK KaK UHMCEA C CEMBIO U OOAee AEAUTEAIMU CPeAM NEePBHIX 18-THM HaTypaAbHBIX UMCEA HeT.
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CIIoI'Y, 2019-2020 y4eOHBIN TOA, IEPBBII KypC
AArTeOpa U Teopus YMCEA, BTOPHUK, 15 okTsa0ps 2019 ropa

3apaua E. Aeautean 2

Vms BxopHOTO (paimina: cmaHdapmHEIU BBOO
Vmsa BeIXOAHOTO (hamina: cmaHOapmHEIU BEIBOO
OrpaHuueHre 10 BPEMEHU: 2 CeKyHABI
OrpaHudyeHue Mo MaMsITHU: 256 mebubauT

HaTypaAbHoe YUCAO a HA3bIBaeTCsl geAumeAeM HATYPAABHOI'O YHCAA b, eCAnu g—TElK)Ke HaTypaAbHOE

uyucao. Hanpuwmep, 1, 2, 3 u 6 — poeanTeAn uuchaa 6, a 4, 5 u 7 He ABASIIOTCS €T0 AEAUTEASIMU.

B aTOI 3apaue TpebyeTcs ONpPEeAEeAUTh, KAKOBO MaKCHMaAbHOEe KOAWUYECTBO PAa3AWYHBIX AeAUTEAeH, KO-
TOpPOe MOXKET UMeTh HaTypPaAbHOE UHCAO OT 1 A0 N, BKAIOUUTEABHO, U HAaUTH MUHUMAABHOE M3 YHCEA Ha
9TOM HWHTEpBaAe, UMeIolllee POBHO CTOABKO AEAUTEAEI.

(I)OpMaT BXOAHBIX AdHHBIX
B nepBoii crpoke 3apano uucao N (1 < N < 10'8).

@dopmaT BBIXOAHBIX AAHHBIX

BriBepuTe ABa IIeABIX UUCAA qyepes HpOGeA— CKOABKO AEAUTEAEN MOJKEeT UMETb HATypaAbHOE YHCAO OT
1 a0 N, BRAIOUMTEABHO, @ TaKyKe CaMO MUHUMAaAbHOE HATYyPAABHOE YHCAO, nMerouniee CTOABKO AeAHTeAefI.

IIpuMmepsl
cmaHOapmHeIi BBOO CcmaHOapmHEI BEIBOO
2 2 2
34
4 6
18 6 12
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CIIoI'Y, 2019-2020 y4eOHBIN TOA, IEPBBII KypC
AArTeOpa U Teopus YMCEA, BTOPHUK, 15 okTsa0ps 2019 ropa

3apada F. 3aKOH KOMIO3uINH

VMg BxopHOTO pamina: cmaHdapmHEIU BBOO
MMst BBIXOAHOTO (parina: cmaH3apmHEU BEIBOO
OrpaHndyeHne MO BpeMeHU: 2 CeKyHABI
OrpaHuueHue 0 HaMATU: 256 meOubauT

3akoHoM Komno3uyuu Ha MHOXecTBe M HaswiBaeTcsti oToOpakenue f : M x M — M, conocTaBasoliee
KaKAOM YIIOPSIAOUEHHOH ITape 3AeMeHTOB MHOJKeCTBa HEKOTOPBIN ero 3A€MeHT.

e 3aKOH KOMITO3UIINY HA3BIBAETCS ACCOUUAMUBHBIM, eCAU Vx,y,z € M f(x, f(y,2)) = f(f(z,v), 2).

e Egunuyeli Ha3bIBAETCSI TaKOM 3AeMeHT e € M, uto Vo € M f(e,x) = f(x,e) = x.

e OOpamubiM K 3AeMeHTy x € M Ha3bIBaeTCsl TaKOM sAeMeHT x L € M, uto f(x,z71) = f(z71 z) =e.
e Ecam Vo,y € M f(x,y) = f(y, ), TO 3aKOH KOMITO3UIMU HA3BIBAETCS KOMMYMAMUBHbIM.

TpebyeTca pacno3HaTh OAHY U3 CAEAYIOIMIUX aArreOpanmdecKuX CTPYKTYpP MHOXXecTBa M € 3apaHHBIM Ha
HEM 3aKOHOM KOMIIO3UITVN:

e EcAu 3aKOH KOMIIO3UIIUM acCOLMATUBEH, TO CTPYKTypa Ha3bIBaeTCsl NOAYIrpynnou.
e EcAM 3aKOH KOMIIO3UIIMM KOMMYTATHUBEH — KOMMYMAMUBHbLIM I'PyNNOUGOM.

e ECAM 3aKOH M aCCOLIMATUBEH, U KOMMYTAaTUBEH — KOMMYMAMUBHOU NOAYrpynnou.
e Ecam B MOAYTpyIIIIe €CTh €AMHUIQ, TO OHA HA3BIBAETCSI MOHOUJOM.

e EcAu B MOHOWAE BBIIIOAHEHO YCAOBHE KOMMYTATHBHOCTH, TO OH Ha3BIBAeTCSI KOMMYMAMUBHbIM MOHO-
ugom.

e EcAU B MOHOUAE AAS KQ’KAOTO dAE€MEeHTa HAaMAETCSA OOpaTHBIM K HEMY, TO OH Ha3bIBA€TCS IPynnou.

e Ecau cTpyKTypa SBASIeTCS IPYIIOH, U 3aKOH KOMIIO3UIIUU YAOBAETBOPSIET YCAOBHIO KOMMYTATUBHOCTH,
TO IpyIIla Ha3bIBaeTcsa abeAeBoll.

e Ecam CTPYKTYpPa He [ABASETCS HU OAHOMU M3 BBIIIEIIEePEYUCACHHBIX, TO OHA HA3bIBACTCA rpynnougom.

dopmaTt BXOAHBIX AAHHBIX

B mepBoil CTPOKe 3apAaHO KOAMYECTBO SAEMEHTOB BO MHOXecTBe 1 < |M| < 128. Aaree caepyror |M|?
CTPOK, B KOTOPBIX 3allMCAH Pe3yAbTaT NpHUMeHeHHs PyHKIUK [ K [IapaM 3AeMeHTOB MHO)kecTBa M B Io-
PSIAKE AEKCHUKOTpadUUeCcKoro BO3pacTaHus I1ap apryMeHTOB: eCAU AASI YAOOCTBA IIPOHYMEPOBATh SAEMEHTEI

MHO>KeCTBa YucAaMu OT 1 Ao |M|, To moayumtcs, 4To mepBoit uMAET mapa (1,1), satem (1,2), ..., (1,|M]),
(2,1, - ([M] [ M),

@dopMaT BBIXOAHBIX AAHHBIX

BbIBeAI/ITe Ha3BaHUe CTPYKTYPBI Ha AHTAMMNCKOM SI3LIKE:

Ha3BaHUe CTPYKTYPHI BBIBOA, IPOI'PAMMBEI
IPYIIIIOUA, groupoid
IIOAYT'PYIIIIA semigroup
KOMMYTAaTHBHAsA IMOAYTpPyIIa | commutative semigroup
KOMMYTATUBHBIN I'DYIIIIOUA, commutative groupoid
MOHOUA, monoid
KOMMYTATHUBHBIM MOHOUA commutative monoid
rpymnmna group
abeaeBa rpymmna abelian group
ITpumep
cmaHOapmHEIi BBOO CmaHOapmHEI BEIBOO
2 abelian group
1
2
2
1
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CIIoI'Y, 2019-2020 y4eOHBIN TOA, IEPBBII KypC
AArTeOpa U Teopus YMCEA, BTOPHUK, 15 okTsa0ps 2019 ropa

3apadya G. OOpaTHBIN 3IAE€MEHT

Vms BxopHOTO (paimina: cmaHdapmHEIU BBOO
Vmsa BeIXOAHOTO (hamina: cmaHOapmHEIU BEIBOO
OrpaHuueHre 10 BPEMEHU: 2 CeKyHABI
OrpaHudyeHue Mo MaMsITHU: 256 mebubauT

Aamo 1earoe yucao n > 0. PaccMOTpUM MHOKECTBO Z,, d9A€MEeHTaMU KOTOPOI'O SBASIOTCS IleAble YHCAa
0,1, 2, ..., n— 1. DAeMeHT ¢ Ha3BIBAETCSI 0OPAMHBIM K IAEMEHTY p, eCAH (p - q) mod n = 1.
HatipuTe oOpaTHBIN 3AEMEHT ¢ TI0 3aAaHHBIM YUCAAM N U P.

@dopMaT BXOAHBIX AAHHBIX

B mepBoii CTpOKe 3aAaHBl ABa LEABIX YHCAA 1 U p 4epes mpobea (1 <n < 102, 0 < g < n).

@dopmaT BBIXOAHBIX AQHHBIX

Ecan Y 4HCAQ p HET B MHOXXeCTBe Zn O6paTHOl"O OAEeMEeHTad, BEIBepAuTe —1.
B IIPOTUBHOM CAy4Yde BBIBEAUTE (.

ITpumepsl
cmaHOapmHsli BBOO cmaHOapmHEI BHBOO
32 2
52 3
8 4 -1
17 0 -1

Crtpanuna 7 u3 20



CIIoI'Y, 2019-2020 y4eOHBIN TOA, IEPBBII KypC
AArTeOpa U Teopus YMCEA, BTOPHUK, 15 okTsa0ps 2019 ropa

3apaua H. IlepBooOpa3HbIil KOPpEeHb

Vms BxopHOTO (paimina: cmaHdapmHEIU BBOO
Vmsa BeIXOAHOTO (hamina: cmaHOapmHEIU BEIBOO
OrpaHuueHre 10 BPEMEHU: 2 CeKyHABI
OrpaHudyeHue Mo MaMsITHU: 256 mebubauT

MyALMUNAUKGMUBHBL NOPAGOK YHCAA ¢ TIO MOAYAIO 11, — 3TO MUHUMAABHOE IIEAOE TIOAOKUTEABLHOE YHCAO
k, arst xotoporo ¢F mod m = 1.

YHCAO ¢ Ha3BIBAETCS NEPBOOOPA3ZHLIM KOPHEM TIO TIPOCTOMY MOAYAIO P, €CAU MYABTHIIAMKATHBHBIH TTOPS-
AOK g paBeH p — 1.

AaHO TIPOCTOe YHMCAO p M HABOP YUCEA (1, 2. --.1 Gn. AAS Ka’KAOTO ¢; BBISCHHUTE, SIBASETCS AW OHO
epBOOGPA3HBEIM KOPHEM TI0 MOAYAIO P.

@dopmaT BXOAHBIX AAHHBIX

B mepBOil CTpoOKe 3apaHbl uepe3 IMpPoOeA ABa IEABIX YHCAA N U p — KOAMYECTBO UUCEA U MOAYAb
(1 <n <100, 2 <p < 10° uncro p siBAgeTcs TPOCThIM). CAEAYIOIMIME 7 CTPOK COAEPIKAT MO OAHOMY
uncAy q; Kaxkpag (0 < ¢; < p).

@dopmaT BHIXOAHBIX AQHHBIX

BriBepuTe 1 CTPOK; B -1 CTPOKE BBIBEAUTE «YES», €CAH ¢; SIBASETCS IePBOOOPA3HBIM KOPDHEM II0 MOAYAIO
p, 1 «NO» B IIPOTHUBHOM CAyYae.

IIpuMmepsl
cmaHOapmHEIi BBOO CmaHOapmHEI BEIBOO
13 YES
2
2 7 NO
2 YES
3

Crtpanuna 8 u3 20



CIIoI'Y, 2019-2020 y4eOHBIN TOA, IEPBBII KypC
AArTeOpa U Teopus YMCEA, BTOPHUK, 15 okTsa0ps 2019 ropa

3apauva I. AuckpeTrHoe rorapu(pMyupoBaHue AAUT

Vms BxopHOTO (paimina: cmaHdapmHEIU BBOO
Vmsa BeIXOAHOTO (hamina: cmaHOapmHEIU BEIBOO
OrpaHuueHre 10 BPEMEHU: 2 CeKyHABI
OrpaHudyeHue Mo MaMsITHU: 256 mebubauT

AaHbl HaTypaAabHBIE umcAd a, b u n. TpebyeTcss HaUTU guckpemHblli Aorapugm b O OCHOBAHUIO a IIO
MOAYAIO 7, TO eCTb Takoe 4ucao z (0 < z < n), uro a® =b (mod n).

(I)opMaT BXOAHBIX AdHHBIX

B mepBoii CTpOKe 3apaHbl depe3 MpobeA TPH HMeAbIX uuciAa a, b u n (2 < n < 10°, uucro n mpoctoe,
0 <a,b<n).
d)opMaT BBIXOAHBIX AAHHBIX

B mepBolt CTPOKe BEIBEAUTE —1, eCAU AMCKPETHOrO AoTapudMa He CyllecTByeT. lIHaue caepyeT BBIBECTH

ero 3Ha4YeHwue.
EcaAmu oTBeT HeopHO3HaUEH, pas3peliaeTCsa BIBOAUTH AIOOOM.

IIpumep

cmaHOapmHEi BBOO cmaHOapmHEIl BEIBOO

Crtpanuna 9 u3 20



CIIoI'Y, 2019-2020 y4eOHBIN TOA, IEPBBII KypC
AArTeOpa U Teopus YMCEA, BTOPHUK, 15 okTsa0ps 2019 ropa

3apava J. AuckpeTrHoe rorapumMupoBaHue

Vms BxopHOTO (paimina: cmaHdapmHEIU BBOO
Vmsa BeIXOAHOTO (hamina: cmaHOapmHEIU BEIBOO
OrpaHuueHre 10 BPEMEHU: 2 CeKyHABI
OrpaHudyeHue Mo MaMsITHU: 256 mebubauT

AaHbl HaTypaAabHBIE umcAd a, b u n. TpebyeTcss HaUTU guckpemHblli Aorapugm b O OCHOBAHUIO a IIO
MOAYAIO 7, TO eCTb Takoe 4ucao z (0 < z < n), uro a® =b (mod n).

‘DOpMaT BXOAHBIX AdHHBIX
B mepBoii CTpOKe 3apaHBI yepes MpobeA TP HeAbIX uucaa a, b u n (1 < a,b,n < 10'?).

@dopmaT BHIXOAHBIX AAHHBIX

B mepBolt cTpOKe BEIBEAUTE —1, eCAU AUCKPETHOrO AorapudMa He CyljecTByeT. lHaue caepyeT BBIBECTH
ero 3HadyeHUe.
Ecau oTBeT HeOpAHO3HAUEH, pa3pellaeTcss BEIBOAUTH AIOOOM.

ITpumep

cmaHOapmHei BBOO cmaHOapmHEI BHBOO

Crtpanuna 10 u3 20



CIIoI'Y, 2019-2020 y4eOHBIN TOA, IEPBBII KypC
AArTeOpa U Teopus YMCEA, BTOPHUK, 15 okTsa0ps 2019 ropa

3apauva K. IIpoBepka Ha mpocroTty 1

Vms BxopHOTO (paimina: cmaHdapmHEIU BBOO
Vmsa BeIXOAHOTO (hamina: cmaHOapmHEIU BEIBOO
OrpaHuueHre 10 BPEMEHU: 2 CeKyHABI
OrpaHudyeHue Mo MaMsITHU: 256 mebubauT

HaTypaabHOe YHCAO HA3BIBAETCS NDOCMbIM, €CAU OHO ACAUTCS HaIleAO TOABKO Ha ce0s U Ha 1. EaAmHuIa
IIPOCTBEIM YHCAOM He CUHTAETCs.
Aano uucao p. OnpepeAnTe, IIPOCTOE AU OHO.

(I)opMaT BXOAHBIX AAHHBIX
B mepBo# cTpoke 3apaHo 1meaoe yucao p (2 < p < 100).

(I)opmaT BBIXOAHBIX AAHHBIX
B mepBoi cTpoKe BeIBepUTe «YES», €CAM YHUCAO NPOCTOe, U «NO» B IIPOTUBHOM CAyYae.

IIpumepsl

cmaHOapmHEi BBOO CmaHOapmHEI BEIBOO
YES

NO

Crtpanuna 11 u3 20



CIIoI'Y, 2019-2020 y4eOHBIN TOA, IEPBBII KypC
AArTeOpa U Teopus YMCEA, BTOPHUK, 15 okTsa0ps 2019 ropa

3apauya L. IIpoBepKa Ha npocToTy 2

Vms BxopHOTO (paimina: cmaHdapmHEIU BBOO
Vmsa BeIXOAHOTO (hamina: cmaHOapmHEIU BEIBOO
OrpaHuueHre 10 BPEMEHU: 2 CeKyHABI
OrpaHudyeHue Mo MaMsITHU: 256 mebubauT

HaTypaabHOe YHCAO HA3BIBAETCS NDOCMbIM, €CAU OHO ACAUTCS HaIleAO TOABKO Ha ce0s U Ha 1. EaAmHuIa
IIPOCTBEIM YHCAOM He CUHTAETCs.
Aano uucao p. OnpepeAnTe, IIPOCTOE AU OHO.

@dopmaT BXOAHBIX AAHHBIX

B mepBoif cTpoke 3apaHO Ieaoe uucao p (1 < p < 109).

@dopMaT BBIXOAHBIX AQHHBIX

B mepBoi cTpoKe BeIBepUTe «YES», €CAM YUCAO NPOCTOe, U «NO» B IIPOTUBHOM CAyYae.

IIpuMmepsl

cmaHOapmHEi BBOO CmaHOapmHEI BEIBOO
YES

NO

Crtpanuna 12 u3 20



CIIoI'Y, 2019-2020 y4eOHBIN TOA, IEPBBII KypC
AArTeOpa U Teopus YMCEA, BTOPHUK, 15 okTsa0ps 2019 ropa

3apadya M. IIpoBepka Ha npocrory 3

Vms BxopHOTO (paimina: cmaHdapmHEIU BBOO
Vmsa BeIXOAHOTO (hamina: cmaHOapmHEIU BEIBOO
OrpaHuueHre 10 BPEMEHU: 2 CeKyHABI
OrpaHudyeHue Mo MaMsITHU: 256 mebubauT

HaTYpaAbHOQ YUCAO HA3BIBAECTCA NpocmhaiM, €CAXU OHO ACAUTCA HAIleAO TOABKO Ha cebss 1 Ha 1. EAI/IHI/IHa

IIPOCTBEIM YHCAOM He CUHTAETCs.
Aano uucao p. OnpepeAnTe, IIPOCTOE AU OHO.

(I)opMaT BXOAHBIX AAHHBIX
B mepBoit cTpoke 3apaHO Ieaoe uucao p (1 < p < 1019).

(I)opmaT BBIXOAHBIX AAHHBIX
B mepBoi cTpoKe BeIBepUTe «YES», €CAM YUCAO NPOCTOe, U «NO» B IIPOTUBHOM CAyYae.

IIpuMmepsl

cmaHOapmHEi BBOO CmaHOapmHEI BEIBOO
YES

NO
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AArTeOpa U Teopus YMCEA, BTOPHUK, 15 okTsa0ps 2019 ropa

3apadya N. Tect Muarepa—PabuHa

Vms BxopHOTO (paimina: cmaHdapmHEIU BBOO
Vmsa BeIXOAHOTO (hamina: cmaHOapmHEIU BEIBOO
OrpaHuueHre 10 BPEMEHU: 2 CeKyHABI
OrpaHudyeHue Mo MaMsITHU: 256 mebubauT

CyiecTByeT MHOKECTBO CIIOCOOOB IIPOBEPKHU YHUCAA Ha IIpocTOoTy. Hanpumep, ecan mpoBepsgeMoe YHUCAO
N AOCTaTOYHO MaAO, TO MOKHO IIPOCTO NMOAEAMTh N Ha BCe IPOCThIe UHMCAA, He IpeBocxopsmue v/ N.
Ecau N peAmnTCS HalleAO XOTs Obl Ha OAHO M3 HHUX — 3HAUUT, OHO COCTaBHOE, B IIPOTUBHOM JKe CAydae OHO
SIBASIETCS IIPOCTHIM.

OpHako, Korpa 4yucAo N BeAMKO, TAaKOM MeTOA MOXKeT IIOTPebOoBaTh OT IIPOBEPSIOIIEI0 CAMIIKOM MHOI'O
BPEMEHU — BEAb TPYAOEMKOCTDb PACTET 3KCIIOHEHIIMAABHO OT AAMHEI uncAa N. B HacToglllee BpeMs U3BECTHO
HECKOABKO CIIOCOOOB OIIPEAEAUTH IIPOCTOTY YHUCAA TOYHO, HO BCe OHU PAbOTAIOT AOBOABHO AOATO.

ITosToMy walle HPUMEHSIOT CIIOCOOBI, OIIPEAEASIONIAEe IIPOCTOTY YUCAA C HEKOTOPOU BEPOSTHOCTBIO.
OpauH 13 Haubonee OBICTPHIX U BMeCTe C TeM AOBOABHO HAAEKHBIX CIOCOOOB H3BECTEeH KaK TeCT
Muarepa—Pabuna. O3HaKOMUMCSI C HUM MTOApPOOHee.

Caauana npoBepuM, uTo N HeUETHO M OOABIIe, 4eM 1 (B IPOTUBHOM CAydae IIpOBepKa TPUBUAALHA).
[MpeactaBuM N — 1 Kak 2° - d; 3amMeTuM, 9To § > 1.

Temepb AAST HECKOABKUX Pa3sAMYHBIX a € [1, N — 1] Ipou3BeAEM CAEAYIOIIYIO IIPOLeAypy. PaccMoTpum
yncaa k, = a? % anstr = 0,1,...,s—1. Ecam kg mod N # 1 u HU OAHO U3 k, He COBIIAAAET C —1 II0 MOAYAIO
N (aApyrumu caoBamu, k. mod N # N — 1), uncro N — cocTaBHOe. B MPOTUBHOM CAyYae MBI ITOBTOPSIEM
3Ty HPOLEAYPY AAS CAepyiomiero a. Uem Ooabllle 4YnuceA a OBIAO IIPOBEPEHO, TeM OOABIIe BEepOSATHOCTH
TOro, 4TO 4YuCcAO0 N — npoctoe. OOBIUHO B KauyeCTBe @ ITIOACTABASIOT Ie€pBble HECKOABKO IIPOCTBHIX YHUCEA —
2,3,5,7,11,....

MBI He OypaeM cel4ac OCTaHABAUBATBLCA Ha TOM, IodyeMy TecT Muarepa—-Pabuna paboraer. Hama 3apada
3aKAI0YaeTCsl B APYIOM — II0 UMcAy N OIIpeAeANTh, KAKOBO JKe HalMeHblllee IIPOCTOe YUCAO a, AASI KOTOPOT'O
OIMCaHHAag BBIIIE IIPOlieAypa MPUBEAET K YCTAHOBAEHUIO TOTO, YTO N — COCTaBHOe (pa3yMeeTcs, eCAM 3TO
Tak). UHUCAO ¢ He OKa’KeTCSl CAMIIKOM OOABIINM — M3BECTHO, UTO HauMMeHbIllee HeYETHOE COCTABHOE YHCAO
N Takoe, 4TO AAS HEero He cpabaThIBAIOT IIPOBEPKU C a = 2,3,5,7,11,13,17,19, paBao 341550071 728 321.

(I)OpMaT BXOAHBIX AdHHBIX
B nepgBoii cTpoke 3ammcano uucao N (1 < N < 10'4).

@dopmaT BBIXOAHBIX AQ@HHBIX

Ecau N 4éTHO UAU PaBHO epAuHUIE, U TecT Muarepa—PabuHa HenmpuMeHUM, BeiBepuTe —1. EcAu uncao
N HeuéTHOe U 1pocToe, BeiBepuTe (. MiHaue BbIBeAUTE HauMMeHbIIIee TaKOe IIPOCTOE UUCAO @, YTO IIPU €ro
IIpOBepKe 110 NPUBEAEHHOMY BBIIIE aATOPUTMY BBISICHUTCS, UTO [N — COCTaBHOE.

IIpuMmeps1

cmaHOapmHHU BBOO cmaHOapmHE BRBOO

15 2

821 0
2047
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AArTeOpa U Teopus YMCEA, BTOPHUK, 15 okTsa0ps 2019 ropa

3apaua O. IIpocTbhie uncaa

Vms BxopHOTO (paimina: cmaHdapmHEIU BBOO
Vmsa BeIXOAHOTO (hamina: cmaHOapmHEIU BEIBOO
OrpaHuueHre 10 BPEMEHU: 2 CeKyHABI
OrpaHudyeHue Mo MaMsITHU: 256 mebubauT

ITpocThIM, Kak M3BECTHO, HA3bIBAeTCd HATYPAAbHOE YHUCAO, KOTOPOE AEAMTCS HalleAO TOABKO Ha cebg
U Ha epuHUIY. UNCAO, AeasiIeecss Ha APyroe HaTypaAbHOE YHMCAO, MEHBIIIee ero, Ha3bIBaeTCsI COCTaBHBIM.
EapuHUIIa He cuMTaeTCsl HU IPOCTHIM, HU COCTABHBIM YUCAOM. Tak, eCThb 25 IPOCTHIX UMCEA, He IIPEeBOCXO-
pqammx 100 — sto umcaa 2, 3, 5, 7, 11, 13, 17, 19, 23, 29, 31, 37, 41, 43, 47, 53, 59, 61, 67, 71, 73, 79, 83, 89,
97.

B 3TOM 3apave MBI [IOIPOGYEM BBISICHHTB, CKOABKO IIPOCTBIX UKCEA PACIIOAOKEHO Ha oTpeske [4, B,
rae A u B—r1eable u A < B. MaTeMaTUKU MHTEPECOBAAUCH ITOAOOHLIMU BOIIPOCAMH y’Ke AaBHO. Emé B
cepepute XIX Beka (ppannys Asxosed Ayu OpanHcya bepTpaH BBIABUHYA T'HIIOTE3Y O TOM, UTO AASI AIOOOTO
n > 1 MeXAy n U 2n eCcThb II0 KpaliHel Mepe OAHO IIPOCTOe UYMCAO. DTa TUIIOTe3a OblAa BIIOCAEACTBUH AOKa-
3aHa [laHyTuem AbBoBHYeM YUeOBIIIEBLIM U IOAyUYMAA Ha3BaHUe TeopeMbl UeOBIIIEBa. Apyras TeopeMa,
CBA3BIBAIONIAs MMeHa 3TUX ABYX MaTEMATHUKOB, TOBOPUT O TOM, YTO KOAMUYECTBO IIPOCTHIX UYHMCEA OT 1 A0 N
BEAET ce0si IPUMEPHO Kak .

B03MOXHOCTU COBpEMEHHBIX BRIYUCAUTEABHBIX MAIIMH TTO3BOASIOT ITIOCYUTATH KOAMUYECTBO MPOCTHIX UM-
cer oT A po B Touno, ecam A u B AOCTaTOYHO HEBEAWKHU. B 3TOM M COCTOUT IpeanraraeMasi 3apava.

(I)opmaT BXOAHBIX AAHHBIX
B mepBo# cTpoke 3amucanbl pABa uncra— A u B (1 < A < B < 50000 000).

@dopMaT BBIXOAHBIX AQHHBIX

BriBepuTE OAHO YKMCAO — KOAMYECTBO IIPOCTHIX YKCEA Ha oTpeske [A, BJ.

ITpumepsl

cmaHOapmHsi BBOO cmaHOapmHEIL BHBOO

12
23
1 100 25
98 98
97 97
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3apaua P. ®nu

Wma BxopHOTO (harira:
NmMs BBIXOAHOTO patina:
OrpaHuueHUe II0 BpEMEHU:
OrpaHuueHue 0 HaMATU:

B sTOT pa3 Bama 3apava odeHb IIpocTas. Bcero aumb cocumraniTe CyMMY 3HaueHUM (PyHKIUM ONAepa

OT a AO b BRAIOUMTEABHO, TO €CTh

3aech pyHKIM Ditaepa p(n) — 3TO KOAUYIECTBO IEABIX YHUCEA OT 1 A0 n BKAIOUUTEABHO, B3aUMHO ITPOCTHIX

cn.

dopMaT BXOAHBIX AAHHBIX

cmaHOapmHE BBOO
cmaHOapmHEI BEBOO
2 CEeKyHABI

256 mebubauT

b
Z o(i).

B mepBoii CTpOKe 3apaHbl ABa HeAbIX uncrd a 1 b (1 <a <b<4-10*2 b—a <2-10).

@dopmaT BBIXOAHBIX AQHHBIX

BriBepuTe 3HaueHUe CYMMEI.

IIpumep

cmaHOapmHEIi BBOO

CmaHOapmHEI BEIBOO

2 4

ITosicHeHue K npuMepy

B npumepe ¢(2) + ¢(3) +p(4) =1+2+2=05.
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AArTeOpa U Teopus YMCEA, BTOPHUK, 15 okTsa0ps 2019 ropa

3apaua Q. Ilpou3sepeHne MaTpuij

Vms BxopHOTO (paimina: cmaHdapmHEIU BBOO
Vmsa BeIXOAHOTO (hamina: cmaHOapmHEIU BEIBOO
OrpaHuueHre 10 BPEMEHU: 2 CeKyHABI
OrpaHudyeHue Mo MaMsITHU: 256 mebubauT

IpousBegenuem matpun, A u B pa3mepa p X ¢ U ¢ X r, COOTBETCTBEHHO, Ha3bIBaeTcsa MaTtpurna C' pa3mepa
P X T, BAEMEHTBI KOTOPOU BBIYUCASIOTCS 110 (DOPMYAE

q
Cij =Y Aij- B

k=1

ITo pauHBIM MaTpuliaM A 1 B HaWiAUTe WX IIPOU3BEACHUE.

dopmaTt BXOAHBIX AAHHBIX

B mepBoll CTpOKe 3apaHBI yepe3 IIpobeA TPU LeAbIX uucaa p, ¢ u r (1 < p,q,7 < 100). B caepyromux p
CTPOKax 3alucaHa MaTpura A; KaXkpas U3 3TUX CTPOK COAEPIKUT ¢ IIEABIX YHCEA, PAa3AEAEHHBIX IIpoOeraMu.
Haxkownell, B TOCAEAHUX ¢ CTPOKaX 3allMicaHa MaTpulla B; KaXxpasd M3 3TUX CTPOK COAEPIKUT 7 IIEABIX UHCEA,
pa3peAEHHBIX TpoberaMUu. DAeMeHThI MaTpull, He IpeBocXopdaT 100 o abCOAIOTHOM BeAUYHHE.

@dopmaT BHIXOAHBIX AAHHBIX

BriBepuTe maTpuily C'— p CTPOK, B KaKAOW U3 KOTOPBIX — I UUCEA Uepe3 IIPOGeA.

IIpuMmepsl
cmaHOapmHEIi BBOO CcmaHOapmHEI BEIBOO

2 22 10
10 01
01
10
01
131 -14
123
-1
-2
-3
324 1121
01 2100
10 1121
01
2100
1121
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3apaua R. Uucra PuboHayum mo MoAyAlo 1

Mwms BxopHOTO (pamina: cmaHdapmHEU BBOO
Vmsa BeIXOAHOTO (hamina: cmaHOapmHEIU BEIBOO
OrpaHuueHne 10 BPEMEHU: 2 CeKyHABI
OrpaHuvyeHue Mo MaMsITHU: 256 mebubauT
Yucra Oubonauuu Fy, Fi, Fy, ..., F, onpepeasioTcs caepyromum odpasom: Fy = 0, F; = 1, a Aast Ato6oro

n > 1 BBIIOAHEHO PaBeHCTBO F, = F,,_1 + F,,_o.
[To 3apA@HHOMY UYMCAY 1 BBIBEAUTE OCTATOK OT AeAeHms umcAa PuboHauuu F,, Ha m.

@dopMaT BXOAHBIX AAHHBIX

B mepBoii CTpOKe BBOAA 3aAaHBI Yepes MpobeA ABa HeAblix uucaa n 1 m (0 < n < 107, 1 <m < 109).

@dopmaT BBIXOAHBIX AQHHBIX

B HepBOfI CTPOKe BhIBEAUTE OAHO YHMCAO: OCTATOK OT AEACHUA Fn Ha m.

IIpumep
cmaHOapmHHU BBOO cmaHOapMHE BEIBOO
8 12345 21
100 1000000000 261915075

ITosicHeHne K npumepy

[MepBrie HeCKOABKO umcen PuboHauuu TakoBw: Fy =0, Fy =1, Fo =1, F3 =2, F, =3, F5 =5, F5 = 8§,
F, =13, Fy = 21.

Yucro Oubonauun ¢ HoMepoMm 100 paBHO 354224 848179261915075. OCTaToOK OT AEAEHUSI 3TOTO YHCAA
Ha 1000000000 — 3TO MOCAEAHWE AEBATH LIU(MPP €ro AeCATUYHOMN 3allUCH.
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3apaua S. Uncaa PuOOHAYYM IO MOAYAIO 2

Mwms BxopHOTO (pamina: cmaHdapmHEU BBOO
Vmsa BeIXOAHOTO (hamina: cmaHOapmHEIU BEIBOO
OrpaHuueHne 10 BPEMEHU: 2 CeKyHABI
OrpaHuvyeHue Mo MaMsITHU: 256 mebubauT
Yucra Oubonauuu Fy, Fi, Fy, ..., F, onpepeasioTcs caepyromum odpasom: Fy = 0, F; = 1, a Aast Ato6oro

n > 1 BBIIOAHEHO PaBeHCTBO F, = F,,_1 + F,,_o.
[To 3apA@HHOMY UYMCAY 1 BBIBEAUTE OCTATOK OT AeAeHms umcAa PuboHauuu F,, Ha m.

@dopMaT BXOAHBIX AAHHBIX

B mepBoii CTpOKe BBOAA 3aAaHBI Yepes Mpoben ABa IeAbix uucaa n um (0 < n < 108, 1 <m < 1018).

@dopmaT BBIXOAHBIX AQHHBIX

B HepBOfI CTPpOKe BhIBEAUTE OAHO YHMCAO:. OCTATOK OT AEACHUA Fn Ha m.

IIpumep
cmaHOapmHHU BBOO cmaHOapMHE BEIBOO
8 12345 21
100 1000000000 261915075

ITosicHeHne K npumepy

[MepBrie HeCKOABKO umcen PuboHauuu TakoBw: Fy =0, Fy =1, Fo =1, F3 =2, F, =3, F5 =5, F5 = 8§,
F, =13, Fy = 21.

Yucro Oubonauun ¢ HoMepoMm 100 paBHO 354224 848179261915075. OCTaToOK OT AEAEHUSI 3TOTO YHCAA
Ha 1000000000 — 3TO MOCAEAHWE AEBATH LIU(MPP €ro AeCATUYHOMN 3allUCH.
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3apava T. 3epKarbHbIA AaOMPUHT

Vms BxopHOTO (paimina: cmaHdapmHEIU BBOO
Vmsa BeIXOAHOTO (hamina: cmaHOapmHEIU BEIBOO
OrpaHuueHre 10 BPEMEHU: 2 CeKyHABI
OrpaHudyeHue Mo MaMsITHU: 256 mebubauT

B 3epKasbHOM AQOWMPHUHTE >KUBYT COAHEUHBIE 3BEePBKM: 3aMUMKM, KPOAMKM U TyIIKaH4YMUKU. [Toka cBeT
B AaOUpUHTe HOralleH, B AAOMPHUHTE HET HUKAKMUX COAHEUYHBIX 3BEPbKOB. Kak TOABKO CBeT BKAIOYAIOT,
Ka’KAYIO CEKYHAY IIPOHUCXOAAT IIpeBpallleHus. B k-1o ceKyHAYy ¢ MOMeHTa BKAIOUEHUSI OAHOBPEMEeHHO IIPO-
HUCXOAAT CAeAyIolre IIpeo0pa30oBaHUs:
e B raOupuHTe mosgBASETCS k HOBBIX COAHEUHBIX 3aWYUKOB.
o KaXXABII COAHEUHBIM 3aMUUK, IOSIBUBIIMKCSA Ha MPEABIAYINEN CEeKyHAE, UCYe3aeT, IIPeBpallasich B a
KPOAMKOB.

o KaXABII COAHEUHBIM KPOAWK, IIOSBUBIINNCS Ha IIPEABIAYLIENM CEKYHAEe, HCYe3aeT, PaspeAsdasach Ha
HECKOABKO 4acTel: OAHOTO 3aluuKa, b KPOAUKOB U OAHOT'O TYIIKaHUYHKA.

o Ka>XABIN COAHEUHBIM TYIIKAHUYMK, ITOIBUBIINNCSA HA IPEABIAYIIEN CEKYHAE, MCUe3aeT, IIPOU3BOAA Ha
CBeT ¢ 3aliYMKOB U TPEX KPOAUKOB.

KpomMme Toro, AaOUpPUHT BMelljaeT orpaHUUYeHHOe KOAMYECTBO 3BEPbKOB Ka’kKAOIr'o Tula. IToaToMy B KOHIIE
Ka’KAOM CEeKYHABI — TO €CTh IIOCAe BCeX IIpeBpallleHUl, IPOM3OLIEAININX B TedeHUe 3TOU CeKYHABI — €CAU
KOAMYECTBO S 3BEPBKOB KaKOTr0-AMOO U3 TPEX TUIIOB OOABIIIE UAU PAaBHO M, 3BEPbKOB 3TOT'O TUIIA OCTAETCS
s mod m (OCTATOK OT ITEAOUYUCAEHHOT'O AEAEHUS S Ha m).

ITo 3apaHHBIM YMCAAM 1, M, a, b U ¢ HAUANTE, CKOABKO 3BEPHLKOB Ka’kKAOT'0 M3 TPEX THUIOB B OTAGABHOCTH
OKa’keTcs B AaOUPHUHTE IIOCAE TOro, KaK CBeT OyA€T BKAIOUEH B TEUEHUE 71 CEKYHA.

(I)OpMaT BXOAHBIX AdHHBIX

B mepBo#i cTpOKe BBOAA 3apaHBI UYepes3 IIPOOeA MATh HMEeABIX Yucea: n, m, a, buc (1 < n < 109, 1 < m < 109,
0<a,b,c<m).
(I)opMaT BBIXOAHBIX AdHHBIX

B mepBoO#i CTPOKE BLIBEAUTE TPU UYUCAQ: KOAMYECTBO COAHEUHBIX 3aMUYMKOB, COAHEUHBIX KPOAUKOB U COA-
HEYHBIX TYIIKaHYUKOB B AAOUPUHTE IOCAE TOTO, KaK CBeT OYAET BKAIOUEH B TEUEHUe n CeKYHA. Paspeasiite
COCeAHUe YHCAA B CTPOKE MpoGeAaMu.

IIpumepsl
cmaHOapmHEIi BBOO CmaHOapmHEI BEIBOO
1102 3 4 100
2 10 2 3 4 220
3102 3 4 50 2
4 10 2 3 4 260

ITosicHeHus1 K npuMepamM

B nmpumepax nmpeaCTaBAEHBI IIE€PBble YeThIpe CEKYHABI ITpeoOpa3oBanmuil pu a = 2, b= 3, c=4 u m = 10.

Ha mepBolt CeKyHAE NOABASIETCS OAMH COAHEUHBIU 3al4UK.

Ha BTOpOI ceKyHAe OH IIpeBpalllaeTcsl B AByX COAHEUYHBIX KPOAWKOB, & TaK’Ke IOSIBASIOTCS ABa HOBBIX
COAHEYHBIX 3aMUUKa.

Ha TpeThbell ceKyHAe 3aluMKy, HcYe3as, IOPOKAAIOT YETHIPEX HOBBIX KPOAMKOB, @ KPOAMKU — ABYX
3aMYMKOB, LIECTEPhIX KPOAUKOB U ABYX TYIUIKAHYUKOB. 3aMETHM, UTO KOANYECTBO COAHEUYHBIX KPOAUKOB
CTAQHOBUTCS PaBHBIM @ -2+ b-2 =2-2+ 3 -2 = 10. [lo3ToMy B KOHIle TpPeTbel CEKYHAbl UX UUCAEHHOCTb
napaeT Ao 10 mod 10 = 0. Kpome Toro, mosiBASeTCS eIfé TPU HOBBIX COAHEUHBIX 3alumKa.

Ha ueTBEpTOIl CEKYHAE MOSIBASIETCS UeThbIpe HOBBIX COAHEUHBIX 3aMUMKa, MSITh CTApbIX 3aWUMKOB, HCUe-
3as, IOPOKAAIOT AeCITh KPOAMKOB, @ ABA CTApPbIX TYIIKAHUYMKA — BOCbMEPBIX 3aMUYUKOB U IIeCTEPBLIX KPOAU-
KOB. [Tockoabky m = 10, u3 44 8 = 12 3attuukoB u 10 + 6 = 16 KpoaukoB ocTaércsa 12 mod 10 = 2 3aliuyvka u
16 mod 10 = 6 KPOAMKOB.
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