Yuueepcumemckasn onumnuada wkonbHukos «benvuonoxy 2023-2024 2. 3axnouumenvuuiii sman

Nudopmartuka. 2 kiace
1 BapuanT

Paboma paccuumana na 120 munym.

Hanuwiume ne moavko omeembol, HO U n00p06ﬂbl€
061)}ICHeHu}l, KaK smu omeemnibl nojiy4eHbsl.

1. V Tacu ecTb 0/lHa OYEHb JJIMHHAS MAKapOHHWHA, KOTOPYIO OHAa MOXET CIOMAaTh.
Kaxx1p1il pa3 oHa JIoMaeT MakapOHUMHY Ha 3 4acTH, KAyl M3 KOTOPBIX OHA MOYKET
cJIOMaTh 3a caeayromuid mar. CMOXeT Jin oHa noxy4duTh 35 KycoukoB? A 36?7 Otser
MOAPOOHO MOSICHUTE. (5 6aA1108)

2. 13 crimuek CKJIaAbIBAIOT ]_II/I(i)pBI, KaK ITOKa3aHO Ha PUCYHKC.

- - - - - - - - - - - L - L - - - L -

Ywucio 10 cocTouT U3 BOCBMU CITMYEK, a uuciio 211 — u3 neBsaTu.
Kakne nanbosnpliee HaTypabHOE YMCJIO M HaWMEHbBIIIEE HATYpPaIbHOE YHUCIO0 MOXKHO
CJIOXHTH POBHO U3 8 crimuek? OTBeT moApooHo noscuute. (15 6anios)

3. UerBepo manmpunkoB A, b, B u [' %uUByT B OJHOM YETHIPEXITaAXKHOM JIOME Ha
pPa3HBIX dTa)xax. A CKas3all, 4YTO OH >KMBET Ha NIEPBOM, HA BTOPOM WJIM HA TPEThEM. b
CKa3aJl, YTO OH XMBET HE Ha MEPBOM 3TAXKE W HE HA MOcieaHeM. B ckazai, 4ro OH
JKUBET BBILIE BCEX, a I ckaszan, 4To OH KUBET Ha NepBoM. M3BeCTHO, UTO Tpoe cKa3anu
npaBny, a oauH coaran. Kro ckazan HempaBay? OTBeT mMoApoOHO TOSCHHUTE.
(20 6annos)

4. Konblia COeIMHSIOT B IIEMOYKY. TOJIIMHA Ka)KI0TO KOJIbIIa paBHA 2, a
pasMep KoJsblla paBeH 7 (CMOTpU pHCYHOK). Uemy paBHa JJiMHA I1IEMH,
cocrosiiei u3 6 komuen? Oreet nmoapooOHo nosicaute. (10 6annos)

7

5. benpbuoHok A u OenbuOHOK b UIparOT ¢ Kydykoll OpexoB B UTPY. 3a OJWH XOJI
KOKJBIA W3 HUX MO oYepeau MoXeT B3tk 1, 2, 3, 4 winu 5 opexoB. Kto Oepér
NOCJIETHUN OpeX, TPOUrpbIBaeT. B Kakoi-T0 MOMEHT OelbUOHOK A caenall CBOM X0,
U MOCJI€ 3TOr0 B Ky4Ke OcTaloch ToJbkO 10 opexoB. CKOJIBKO HYKHO B3SITh OPEXOB
6enpuoHKy b B 3TOT MOMeEHT, 4yToObI TOuHO BhIMTpaTh? [louemy? OTBeT moapoOHO
nosicaure. (20 6an0s)



6. Marmueckum KBaJpaTOM Ha3bIBaeTCs TAOIWIA C OJUHAKOBBIM YHCIOM CTPOK H
CTOJIOLIOB, B SYEHKU KOTOPOW 3alMCaHbl YUCIa TaKUM 00pa3oM, 4TO CyMMBbI YMCEN B
CTPOKax, CTOJIOIAX U B IByX JUArOHAJSAX PaBHBI.

Uto06sl 3amudpoBaTh CIOBO, €r0 3alUCHIBAIOT B MaruyecKUil KBaJpar MO CTPOUYKAM
(mo onHoM OykBe B siU€ilKy), @ 3aTeM IMEPENUChIBAIOT OYKBBI B PSJl COTJACHO HX
HOMEpY B  MaruueckoMm  KkBajapate. Hampumep,  3ammdpoBaTh  CIOBO
KPUIITOI'PAGUAYPA! (BMecTe ¢ BOCKIUIIATEIBHBIM 3HAKOM) C TIOMOIIBIO TaKOTO
Marm4eckoro kaapara 4 Ha 4 (TaOiuIa ciieBa) MOXKHO Tak (TaOJuIa CrpaBa)
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N nonyuum 3ammppoBannoe coodmenne KAPIISAOTI' APOUTYHP!.

CocrtaBbTe Marnueckuid KBajpat pasmepom 3x3, coctosmuil u3 uucen ot 1 g0 9 6e3
MOBTOPEHHUM, 1 3amudpyiite ¢ ero nomouisio caoso MHOXKXECTBO.

(30 6annos)



Yuueepcumemckasn onumnuada wkonbHukos «benvuonoxy 2023-2024 2. 3axnouumenvuuiii sman

Nudopmartuka. 2 kiace
2 BapuaHT

Paboma paccuumana na 120 munym.

Hanuwiume ne moavko omeembol, HO U n00p06ﬂbl€
061)}ICHeHu}l, KaK smu omeemnibl nojiy4eHbsl.

1. V Jlecu ectp o/lHa OY€Hb JJIMHHAS MaKapOHHMHA, KOTOPYID OHA MOXXET CJIOMAaTh.
Kaxxnpiii pa3 oHa JOMaeT MakapoHMHY Ha 3 4acTH, KAKIYI0 U3 KOTOPBIX OHA MOXKET
cJIOMaTh 3a caeayromuid mar. CMOXeT JIn OHa MONy4YuTh 25 KycoukoB? A 26?7 Otser
MOAPOOHO MOSICHUTE. (5 6aA1108)

2. 13 crimyex CKJIaAbIBAaIOT I_II/I(I)pBI, KaK ITOKa3aHO Ha PUCYHKC.

Yucao 10 cocTOUT 13 BOCBMHM CITMYEK, a yucyio 211 — u3 aeBsaTu.
Kakue HanboJibiiee 1e10€ Yuciio U HauMEHbIIIEe 1[eJI0€ YUCIIO MOYKHO CJIOKHUTh POBHO
u3 10 cimuek? OtBet moapoOHo nosicaute. (15 6annos)

3. UetBepo apyseit yuarcs B pa3Hbix kimaccax 2A, 2b, 2B u 2T'. [lepssiii cka3zain, 4to
OH yuuTcs WM B 2b, wuim B 2B. Bropoii cka3zan, uyto oH B 2A. Tperuil ckaszai, 4to OH
He B 21", a ueTBEpTHIi, uyTO OH yuutcs B 2I'. MI3BecTHO, YTO Tpoe CKazaid MpaBiy, a
omun coarain. Kro ckaszan nenpasay? OtBer moapobuo nosicaute. (20 6anios)

4. Konblia COeIMHSIOT B 1I€NO0UKy. TOJIMHA KaXA0r0 KOjblla paBHa 1, a
pasmep KoJiblla paBeH 6 (CMOTpH pUCYHOK). Uemy paBHa JUIMHA IIETH,
cocrosiei u3 5 konen? Oret nmoapooHo nosicaute. (10 6annos)

5. benpuoHok A u 6enbuOHOK b WUrparoT ¢ Ky4koil OpexoB B UTpy. 3a OIUH XOJ
KKIBIH U3 HUX 110 odepeaud MoxeT B3aTh 1, 2, 3, 4, 5 mum 6 opexoB. Kto Oepér
NOCJIETHUN OpeX, MPOUrpbIBaeT. B Kakoi-T0 MOMEHT OebUOHOK A caenall CBOM X0,
U TIOCJIE 3TOr0 B KyYKE€ OCTAJIOCh TOJBKO 12 opexoB. CKOJIBKO HYKHO B3SITh OPEXOB
0esnbuoHKY b B 3TOT MOMEHT, 4yToObl TOYHO BbIUrpaTh? Ilouemy? OTBeT moapoOHO
nosicaute. (20 6ann06)



6. Marmueckum KBaJpaTOM Ha3bIBaeTCs TAOIWIA C OJUHAKOBBIM YHCIOM CTPOK H
CTOJIOLIOB, B SYEHKM KOTOPOW 3alMCaHbl YMcia TaKUM 00pa3oM, YTO CyMMBbI YHCEIl B
CTPOKax, CTOJIOIAaX U B IBYyX JUArOHAJISAX PaBHBI.

UtoOb! 3ammdpoBaTh CIOBO, €r0 3alKMCBHIBAIOT B MarudecKuil KBaapaT MO CTPOUYKaM
(mo omHOM OyKBe B SIUCHKY), a 3aTe€M IEPENMHCHIBAIOT OYKBBI B PSII COIJIACHO MX
HOMEPY B  Marmdeckom  KkBajapare. Hampumep,  3ammudpoBaTh  CIOBO
KPUIITOI'PAOUAYPA! (BMecTe ¢ BOCKIMIATEIBHBIM 3HAKOM) C MOMOIIBIO TAKOTO
Marm4eckoro kBajpara 4 Ha 4 (TabymIia ciieBa) MOXKHO Tak (TabJuIa CripaBa)
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N nonyunm 3ammppoannoe coodmenne KAPIISAOI'APOUTYHP!.

CocTraBpTe Marnueckui KBajpaT pasMepoM 3x3, cocTosmui U3 uucen ot 1 10 9 6e3
MOBTOPEHUH, 1 3amudpyiTe ¢ ero nmomoristo ciioso MHTEJIJIEKT.

(30 6annos)



Yuueepcumemckasn onumnuada wkonbHukos «benvuonoxy 2023-2024 2. 3axnouumenvuuiii sman

Nudopmartuka. 2 kiace
3 BapuaHT

Paboma paccuumana na 120 munym.

Hanuwiume ne moavko omeembol, HO U n00p06ﬂbl€
061)}ICHeHu}l, KaK smu omeemnibl nojiy4eHbsl.

1. V Bacwimuchl ecTb OJHA OYCHb JJIMHHAS MaKapOHWHA, KOTOPYIO OHA MOXKET
ciomaTh. Kaxprii pa3 oHa JoMaeT MaKapoOHHHY Ha 3 4acTH, KaKIyI0 U3 KOTOPBIX OHa
MOXET CIIOMaTh 3a ciaeAyronui mar. CMOXKeT Jid oHa MoayduTh 33 Kycouka? A 347
OTtBeT NoIPOOHO MOACHUTE. (5 6aAL108)

2. 13 crimyex CKJIaAbIBAaIOT I_II/I(I)pBI, KaK ITOKa3aHO Ha PUCYHKC.

Yucao 10 cocTOUT 13 BOCBMHM CITMYEK, a yucyio 211 — u3 aeBsaTu.
Kakue HanboJibiiee 1e10€ Yuciio U HauMEHbIIIEe 1[eJI0€ YUCIIO MOYKHO CJIOKHUTh POBHO
u3 9 crimuek? OTBeT moApoOHo noscaute. (15 6anios)

3. UeTBepo KOPOTHIMIEK M3MEPHJIM CBOM POCT M OKa3aJoCh, YTO BCE OHM pa3HbBIC.
[lepBbIii cKka3ai, 4TO OH CaMblid BBICOKMH M3 BCEX. BTOPOW Ccka3zall, YTO OH HE CAMBIN
BBICOKMH, HO W HE CaMbld HWU3KUW. TpeTWi CKa3all, 4TO OH HE CaMbId BBICOKHI.
YeTBepThll Cka3aj, 4TO OH CaMblid HU3KHH. M3BECTHO, UTO TPOE€ CKAa3aiu IpaBiy,
a oquH conrai. Kro ckasan mernpasay? Otet noapooHo noscuute. (20 6anios)

4. Kosblia cOeUHAIOT B LIeTOUYKY. TOJIIMHA KaXI0ro KOJblla paBHa 1,
a pa3Mep KoJblia paBeH 5 (CMOTpHU puUCyHOK). UemMy paBHA JJIMHA 1IETH,
coctposieit u3 6 konen? Oteer noapooHo noscuute. (10 6ani0s)

5. benpuoHok A u 6enbuoHOK b WrparOT ¢ Kydkoil OpexoB B UTPy. 3a OAMH XOJ
KOKJIBIA M3 HUX MO oYepeau MoxeT B3tk 1, 2, 3, 4 wiu 5 opexoB. Kto Oepér
NOCJIETHUIN OpeX, MPOoUrpsiBacT. B kakoi-To MOMEHT OenbuoHOK b caeman cBoil xon,
U TI0CJIE 3TOTO B Ky4yKe ocTajoch TOJNbKO 10 opexoB. CKOJIbKO HYXHO B3SITh OPEXOB
0ebYOHKY A B 3TOT MOMEHT, YTOObl TOYHO Bbiurpatb? [louemy? OtBeT moapoOHO
nosicaure. (20 6annos)



6. Marmueckum KBaJpaTOM Ha3bIBaeTCs TAOIWIA C OJUHAKOBBIM YHCIOM CTPOK H
CTOJIOLIOB, B SYEHKU KOTOPOW 3alMCaHbl YMCIa TaKUM 0O0pa3oM, 4TO CyMMBbI YMCEN B
CTPOKax, CTOJIOIAaX U B IBYyX JUArOHAJISAX PaBHBI.

UtoOb! 3amm@poBaTh CJIOBO, €r0 3alMCHIBAIOT B MarM4eCKWi KBajpaT MO CTPOYKaAM
(mo omHOM OyKBe B SIUCHKY), a 3aTe€M IEPENMHCHIBAIOT OYKBBI B PSII COIJIACHO MX
HOMEPY B  Marmdeckom  kBaapare. Hampumep, 3ammdpoBaTh  CIOBO
KPUIITOI'PAOUAYPA! (BMecTe ¢ BOCKIMIATEIBHBIM 3HAKOM) C MOMOIIBIO TAKOTO
Marm4eckoro kBajpara 4 Ha 4 (TabymIia ciieBa) MOKHO Tak (TabJuIa cCripaBa)
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N nonyunm 3ammppoannoe coodmenne KAPIISAOI'APOUTYHP!.

CocraBbTe Maruyeckuii KBajpar pasMepoM 3x3, cocTosimuii u3 uucen ot 1 10 9 6e3
MOBTOpEHUH, U 3amudpyiire ¢ ero nomoibio ciioBo BEJIbUOHOK.

(30 6annos)



Yuusepcumemckasn onumnuaoa wkonvruxos «benvuonoxy 2023-2024 2. 3axnouumenvuuiii sman

Nudopmartuka. 3 kiaace
1 BapuanT

Paboma paccuumana na 120 munym.

Hanuwiume ne moavko omeembol, HO U no@poﬁnbte
061)}ICHeHu}l, KaK smu omeemnibl nojiy4eHbsl.

1. MoxHno i HaOpaTh 37 pyOiel nBEeHAIIaTbI0 MOHETaMHU JTOCTOMHCTBOM 1, 3 u 5
pyouneii? (8 6annos)

2. Aptém, bopuc m Bacwimca OOBIYHO TIOMOTAIOT POAUTEISIM C JIOMAITHUMU
AKUBOTHBIMU. OHU JOJDKHBI YXaXHBATh 32 MOIYTraeM, XOMSYKOM U coOakou. UToOsbI
Bce OBUIO YECTHO, KaXKIbI ACHh KaKIBIA W3 HUX MPUCMATPUBAET 3a OIHUM
MATOMIIEM. BBIIO pereHo cuenaTh pacnucaHue, KTO B KaKOW J€Hb YeM 3aHMMAacTCs.
Ha ckonbko pgHEHM MOXKHO cjAenarh TakoM Tpaduk, YTOOBI pachpeeseHue
00s3aHHOCTEH MEXIy BCEMU JCTbMH HU pa3y He moBTopsioch? (15 b6annos)

3. KopotbImku BCTatoT ApyT Apyry Ha Tuiedd. Bce KOPOTHIMIKH OJUHAKOBBI IO POCTY.
bamnsg u3 8 kopotsimek 212 cM B BBICOTY, a OamHs U3 ABYX — 56 cM. CKOJBKO B
BBICOTY OyneT Oarns u3 6 kopotsitiek? (10 6anios)

4. T'pedeckuit mucatenb [loanbuil MCHOIB30BAI CISAYIONIYIO CUCTEMY IIHM(POBAHUS:
OykBbl alipaBuUTa 3aMHUCHIBAIOTCS B TaOJNMIy OMNPENEIEHHOTO pa3Mmepa, a s
muppPOBaHUS COOOIICHUSI KaXIyl0 OYKBY HYXHO 3aMEHHUTHh HMapod mudp, KOTOphIC
YKa3bIBAIOT HA HOMEpP CTPOKM W CTOJNOIa, Tle OHa HaxomutTcsa. Hivke mpuBenén
npuMep TakoW TaOnMIbl JUis JaThHcKoro andasura (OyKBBI | W | cUHMTaeM
«IOXO0KUMW U 3alUCHIBAEM B OJIHY SUEHKY).
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Tak cioBo DOG mmmdpyercs ciaeayronum dyuciom: 143422,

[Toctpoiite aHamornyHyto TabIUILy AJsl pycckoro andaBuTa pasMepom 4 cTpoku Ha 8
CTOJIONOB (cuMTaiiTe mapy OYyKB €/€, «IOXOXKMMH») U 3alu@pyiTe OMUCAaHHBIM
MeroaoM ciaoBo BEJIBHOHOK.

Pycckuii andaBurt: ABBFI[EE}K3HFIKHMHOHPCTYCDXL[LHHU_[T)])IBSIO}I
(17 6annos)



5. Po6oT Xyn0KHUK 3HA€T KOMaH/IbI:

- OITyCTH TIEPO

- IOAHUMHU TIEPO

- 11ar BJIEBO (X)

- I1ar BIIPaBO (X)

- 11ar BBepx (X)

- 1m1ar BHU3 (X)

- 3aTIOMHHU KOMaHIy

«IIlar BnEBO (X)» 34CTaBJISICT Xy,ZIO}KHI/IKa MMCPCMCCTUTLCA Ha X HIaroB BJICBO.
AHaJIOTUYHO JCHCTBYIOT KOMaHbI «IIIar BIPaBO (X)», «IIar BBEpX (X)», «Iiar BHU3
x)».
«3aHOMHI/I KOMaHI[y» IIO3BOJIACT 3aIllucarb B €I0 IIaMATh CJ'IO)KHYIO KOMaHI[y,
COCTOSAIIIYID M3 HECKOJbKMX MmaroB. Hampumep, ecnm gate XyIOKHUKY TaKyHO
[mporpammy:
3anomuu komandy «Keaopamy.
Hauano

Onycmu nepo

Lllaz enpaso (1)

Llae 6nus3 (1)

Llaz eneso (1)

Llaz ssepx (1)

Toonumu nepo
Koney

Keaopam
Llaz enpaso (2)
Keaopam

TO OH 3alIOMHHUT HOBYIO KOoMaHay «KBagpat», a 3atem 1°
HapUCYEeT KBAAPAT B TOM MECTE, T/I€ OH CeU4ac CTOUT, s
yuAa€T Ha [Ba IIara BIPaBO M CHOBA HAPUCYET
KBaJpar.

3anuimTe mporpaMMmy, B pe3yJibTare KOTOpoW OyaeT
HApUCOBaHAa  ClEAyrollass KapTHUHKA, HCIOJIb3Yys | |
KOMaHJly «3allOMHU KOMaHIy». T e

(30 6annos)

6. J[Boe urpatot B joruueckyio urpy «bbiku u kopoBbD». [lepBbIil UTpOK 3aragbpiBaeT
YeThIPEX3HAYHOE YHMCIIO, COCTOSIIEe M3 IMOMapHO pa3nuyHbIXx 1udp. B aToit urpe
YUCJIO MOKET HaunmHaThes ¢ 0. BTOpoil urpok meITaeTcs yraaarh 3ayMaHHOE YHCIIO.
OH cooOmaeT mepBOMYy CBOIO JIOTQAKy, @ TOT B OTBET COOOIIAET, CKOJBKO Idp
yragaHo Oe3 COBMAJEHUS C UX MO3UIUSAMHU B TaHOM 4YHCle (TO €CThb KOJIUYECTBO
KOPOB) M CKOJIBKO yraJlaHO BIUIOTh A0 MO3UIMHU B TAHOM 4HCIE (TO €CTh KOJIUYECTBO
OBIKOB).

Hanpuwmep, 3agymano uncio 4726. [lonsitka: 2761. Pe3ynbrat: 2 KopoBbl, 1 OBIK.

BaMm mnpencTaBieHO HECKOJIBKO CHEIAHHBIX IONBITOK [1]  3769[2 6bika, 1 koposa
yrajgaTh 4YUCJIO U UX pe3ynbTar. Halinure nodbenHbIil XoA. |2| 5073|2 6bika, 1 koposa
(20 661]1]206) 3| 7029|2 6blKka, 1 KopoBa




Yuusepcumemckasn onumnuaoa wkonvruxos «benvuonoxy 2023-2024 2. 3axnouumenvuuiii sman

Nudopmartuka. 3 kiaace
2 BapuaHT

Paboma paccuumana na 120 munym.

Hanuwiume ne moavko omeembol, HO U n00p06ﬂbl€
061)}ICHeHu}l, KaK smu omeemnibl nojiy4eHbsl.

1. MosHO 1 cobpath poBHO 51 pyOib 1BaANATHIO MOHETAMH JOCTOMHCTBOM 1, 3 U 5
pyoueii? (8 6annos)

2. I'oma, [lenuc u Enuceil 0OBIYHO NMOMOTAIOT POJUTENSAM C JOMALIHUMH JI€JIaMH.
OHM AO0KHBI BBIMBITE IIOCYy, IPOTEPETH MbLUIb U KOPMUTH KOLIKY. UTOOBI BCe OBLIO
YECTHO, KaXIbIM JEHb KAXKABIM M3 HUX Jenal OJHO Aeno. bpuio pemeHo caenathb
pacnucaHue, KTO B Kakoil JeHb 4eM 3aHumaercs. Ha ckonbko AHE MOXHO clIenaTh
TakoW rpaduk, 4ToObl pacmpeneneHue 00s13aHHOCTEN MEXAy BCEMHU AETbMU HU pasy
He noBTOopsutock? (15 6annos)

3. KopoTbImiku BCTatoT ApyT Apyry Ha miiedd. Bce KOPOTHIIKY OIMHAKOBBI IO POCTY.
bamng u3 8 kopotsimek 285 cM B BBICOTY, a OamHs u3 ABYX — 75 cM. CKOJBKO B
BBICOTY OyneT Oarns u3 6 kopotsitiek? (10 6anios)

4. T'pedeckuit mucatenb [loanbuil MCHOIB30BAI CISAYIONIYIO CUCTEMY IIHM(POBAHUS:
OykBbl ayipaBUTa 3aMHUCHIBAIOTCS B TAOJUIly OIpEAeTIEHHOrO0 pa3Mmepa, a Ul
muppPOBaHUS COOOIICHUSI KaXIyl0 OYKBY HYXHO 3aMEHHUTHh HMapod mudp, KOTOphIC
YKa3bIBAIOT HA HOMEpP CTPOKM W CTOJNOIa, Tle OHa HaxomutTcsa. Hivke mpuBenén
npuMep TakoW TaOnMIbl JUis JaThHcKoro andasura (OyKBBI | W | cUHMTaeM
«IOXO0KUMW U 3alUCHIBAEM B OJIHY SUEHKY).
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Tak cioBo DOG mmmdpyercs ciaeayronum dyuciom: 143422,

[TocTpoiiTe aHaTOTHYHYIO TAOJUIY U1 pyccKoro andaBuTa pasMepoM 8 CTpok Ha 4
cronibia (cuutaite mapy OyKB €/€ «IOXOXKUMH») W 3amudpyiTe ONUCAaHHBIM
MetogoM cioBo BEJIbBHOHOK.

Pycckuii andaBurt: ABBFI[EE}K3HFIKHMHOHPCTYCDXL[LHHU_[T)])IBSIO}I
(17 6annos)



5. Po6oT Xyn0KHUK 3HA€T KOMaH/IbI:

- OITyCTH TIEPO

- IOAHUMHU TIEPO

- 11ar BJIEBO (X)

- 11T BIIPaBO (X)

- 11ar BBepx (X)

- m1ar BHU3 (X)

- 3aTIOMHHU KOMaHIy

«IIlar BrmeBo (x)» 3actaBisieT XyHOKHHKA IEPEMECTUTbCA Ha X IIaroB BJIEBO.
AHanoruyHO ACHCTBYIOT KOMAaH/bI «IIar BIPaBo (X)», «IIar BBEpX (X)», «Ilar BHU3

x)».

«3aroMHU KOMaHAY» II03BOJIIET 3allUCaTh B €ro MaMsTh CIOXHYIO KOMaHJy,
COCTOSIIYI0 M3 HECKOJNbKMX IaroB. Hampumep, ecim npate Xyn0KHUKY TaKyro
IIPOTPaMMYy:

3anomuu komandy «Keaopamy.
Hauano
Onycmu nepo
Lllae enpaso (1)
laz 6nus (1)
Llaz eneso (1)
Llaz ssepx (1)
Toonumu nepo
Koney

Keaopam
Llaz enpaso (2)
Keaopam

10

TO OH 3allOMHUT HOBYIO KoMaHay «KBaapar», a 3atem

HapUCYET KBaJIpaT B TOM MECTE, IJIe OH Ceiiyac CTOUT,

yHmAET Ha JBa Iara BOPaBO M CHOBA HApUCYET ¢ =is Ll L] | -
KBaJpar.

3anummTe OporpamMMy, B PE3yJbTare KOTOPOM OymeT
HAPUCOBaHA cCNeAylolmas KapTUHKA, WCHOmb3ys | _[1

KOMaHAYy «3allOMHH KOMaHIy». 0 2 4 6 8 10 12 14

(30 6annos)

6. JIBoe urparot B Joruyeckyro urpy «bbiku U KOpoBbD». [IepBbIil UTpOK 3araabiBaeT
YeThIPEX3HAYHOE YHMCIIO, COCTOSIIEE M3 IMOMapHO pa3nuyHbIXx 1udp. B aToit urpe
YUCJIO MOKET HaunmHaThes ¢ 0. BTOpoil urpok meITaeTcs yraaarh 3ayMaHHOE YHCIIO.
OH cooOmaeT mepBOMy CBOIO JIOTQAKy, @ TOT B OTBET COOOIIAET, CKOJBKO Idp
yragaHo Oe3 COBMAJEHUS C UX MO3UIUSAMHU B TaHOM 4YHCle (TO €CThb KOJIUYECTBO
KOPOB) M CKOJIBKO yraJlaHO BIUIOTh 1O MO3ULUHU B TAITHOM YHCIIE (TO €CTh KOJUYECTBO
OBIKOB).

Hanpuwmep, 3agymano uncio 4726. Ilonsitka: 2761. Pe3ynbrat: 2 KOpoBbl, 1 OBIK.

Bam mnpencraBiieHO HECKOJBKO CHEIAHHBIX TMONBITOK [ 48702 6bia, 1 Koposa
yrajiath 4YMCJIO U UX pe3ysbTaT. Haliqure mobeaHblil Xxoa. |2 61842 6bika, 1 koposa
(20 661]1]206) 3 8130(2 6bIKka, 1 KopoBa




Yuusepcumemckasn onumnuaoa wkonvruxos «benvuonoxy 2023-2024 2. 3axnouumenvuuiii sman

Nudopmartuka. 3 kiaace
3 BapuaHT

Paboma paccuumana na 120 munym.

Hanuwiume ne moavko omeembol, HO U n00p06ﬂbl€
061)}ICHeHu}l, KaK smu omeemnibl nojiy4eHbsl.

1. MOXHO JIM pacIuIaTUTHCS POBHO MIECTHAIIATHI0O MOHETAMH JTOCTOUMHCTBOM 1, 3 1 5
pyOuieii 3a MOKYIKY CTOMMOCTBIO 43 pyouns? (8 6annos)

2. Kens, 3una m MHra oOBIYHO TOMOTAIOT POJUTENSAM C JIOMAIIHUMH JCIaMHu.
ExenHeBHO OHU JTOJDKHBI TBIJIECOCUTH, MBITh KOPUJIOP U TYJISATH ¢ coOakoil. UToObI
BCE OBLJIO YECTHO, KaXK/bIM JEHb KaXKIbIH M3 HUX JAeiall OJAHO Jejo. bwuio perieHo
CIeNaTh pacluCaHue, KTO B KaKOW JEHb 4eM 3aHuMaeTcsa. Ha CKOJIBKO JTHEH MOKHO
caenaTth Takou rpaduk, 4ToObl HU pa3y pacnpenesieHne 00sI3aHHOCTEH MEXKy BCEeMHU
AeTbMU He ToBTOpsiiock? (15 6annos)

3. KoportbImiku BCTaroT apyr Apyry Ha Iuiedd. Bce KOPOTHIMKY OJMHAKOBBI IO POCTY.
bamng u3 8 kopotsiek 245 cM B BbICOTY, a OamHs u3 ABYX — 65 cM. CKOJBKO B
BBICOTY OyneT Oarns u3 6 kopotsitiek? (10 6anios)

4. T'pedeckuit mucatenb [loanbuil MCHOIB30BAI CISAYIONIYIO CUCTEMY IIHM(POBAHUS:
OykBbl ayipaBUTa 3aMHUCHIBAIOTCS B TaOJUIly OIpPEACIEHHOTO pasMmepa, a Juisd
muppPOBaHUS COOOIICHUSI KaXIyl0 OYKBY HYXHO 3aMEHHUTHh HMapod mudp, KOTOphIC
YKa3bIBAIOT HA HOMEpP CTPOKM W CTOJNOIa, Tle OHa HaxomutTcsa. Hivke mpuBenén
npuMep TakoW TaOnMIbl JUis JaThHcKoro andasura (OyKBBI | W | cUHMTaeM
«IOXO0KUMW U 3alUCHIBAEM B OJIHY SUEHKY).

1 2 3 4 5
1 a b C d e
2 f g h i] |k
3 I m |n 0 P
4 q r S t u
3) w X y y

Tak cioBo DOG mmmdpyercs ciaeayronum dyuciom: 143422,

[TocTpoiiTe aHATOTMYHYIO TAOIUILy JJISI PyCCKOTO ajipaBuUTa pasmMepoMm 5 CTPOK Ha 6
CTOJIONOB (cuuTaiiTe mapel OyKB €/€, W/il, /Il «IIOXOXKUMH») U 3amudpyiiTe
onucanHbIM MeTos1oM ci1oB0 BEJIBHOHOK.

Pycckuii andaBurt: ABBFI[EE}K3HFIKHMHOHPCTYCDXL[LHHU_[T)])IBSIO}I
(17 6annos)



5. Po6oT Xyn0KHUK 3HA€T KOMaH/IbI:

- OITyCTH TIEPO

- IOAHUMHU TIEPO

- 11ar BJIEBO (X)

- I1aT BIIPaBO (X)

- 11ar BBepx (X)

- m1ar BHU3 (X)

- 3aTIOMHHU KOMaHIy

«IIlar BrmeBo (x)» 3actaBisieT XyHOKHHKA IEPEMECTUTbCA Ha X IIaroB BJIEBO.
AHanoruyHO ACHCTBYIOT KOMAaH/bI «IIar BIPaBo (X)», «IIar BBEpX (X)», «Ilar BHU3

x)».

«3aroMHU KOMaHAY» II03BOJISIET 3allUCaTh B €ro MaMsTh CI0XHYIO KOMAaHIY,
COCTOSIIYI0 M3 HECKOJNbKMX IaroB. Hampumep, ecim npate Xyn0KHUKY TaKyro
IIPOTPaMMYy:

3anomuu komandy «Keaopamy.
Hauano
Onycmu nepo
Lllae enpaso (1)
laz 6nus (1)
Llaz eneso (1)
Llaz ssepx (1)
Toonumu nepo
Koney

Keaopam
Llaz enpaso (2)
Keaopam

10

TO OH 3allOMHMT HOBYIO KomaHAay «KBaapar», a 3aTeM
HapuCyeT KBaJpaT B TOM MECTE, TJIe OH celdac CTOUT,
yiA€T Ha JBa mIara BOPaBO M CHOBAa HapHCYeT
KBaJpar. 4
3anuiuTe NporpaMMmy, B pe3yibTaTe KOTOpou Oyner
HapucoBaHa CIEAyIoIIas KapTUHKA, HCIOIb3ys
KOMAaHJly «3allOMHH KOMaHAY». o 2 4 6 8 10 12 1a

(30 6annos)

6. JIBoe urparot B Joruyeckyro urpy «bbiku U KOpoBbD». [IepBbIil UTpOK 3araabiBaeT
YeThIPEX3HAYHOE YHCIIO, COCTOAIIEE M3 MOMapHO pa3iuuHbix 1udp. B 310l urpe
YUCJIO MOKET HaunmHaThes ¢ 0. BTOpoil urpok meITaeTcs yraaarh 3ayMaHHOE YHCIIO.
OH cooOmaeT mepBOMYy CBOIO JIOTQAKy, @ TOT B OTBET COOOIIAET, CKOJBKO IHdp
yragaHo Oe3 COBMAJEHUS C UX MO3UIUSAMHU B TaHOM 4YHCle (TO €CThb KOJIUYECTBO
KOPOB) M CKOJIBKO yraJlaHO BIUIOTh A0 MO3HUIMHU B TAMHOM 4HCIE (TO €CTh KOJIUYECTBO
OBIKOB).

e
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Hanpuwmep, 3agymano uncio 4726. IlonwiTka: 2761. Pe3ynbrart: 2 KOpoBbl, 1 OBIK.

BaMm 1npencTaBieHO HECKONBKO CHENIAHHBIX IOMNBITOK [1] 59812 6bika, 1 koposa
yrajgaTh YUCJIO U UX pe3ynbrar. Haliiure noOeaHbIil XOA. |2| 72952 6bika, 1 koposa
(20 661]1]206) 3| 9241|2 6bika, 1 Koposa




Yuusepcumemckasn onumnuaoa wkonvruxos «benvuonoxy 2023-2024 2. 3axnouumenvuuiii sman
Nudopmartuka. 4 kiaace
1 BapuanT

Paboma paccuumana na 120 munym.

Hanuwiume ne moavko omeembol, HO U n00p06ﬂbl€
061)}ICHeHu}l, KaK smu omeemnibl nojiy4eHbsl.

1. YtoOsl mpoHyMepoBaTh BCE CTPaHUIIBI yUeOHMKA MO0 MHPOpMATHKE, MOHAT00MI0Ch 2466
mugpel. Hymepanus Hauanace ¢ nepBoil cTpaHuilbl. CKOJBKO CTpaHMI] B y4eOHHKE IO
uHdopmaruke? OtBer noscuute. (5 6annos)

2. B ogHOIi 60JbII0M KOMHATE COOpauch aCTPOHOMBI U acTposoru, Bcero 1000 yenoBek.
ACTpOHOMBI BCerja roBOPSAT IMpaBiy, a acTPOJIOTH Bceraa JryT. JKypHalIHMcT 3afaBail UM
Borpoc: «He cuutast Bac, koro 0oJibiiie: acTpoHOMOB Ui actposioros?» Kornma mocie 501
onpoieHHoro 0bu1 mostydeH 501 oTBeT, yTO OOJIBIIE aCTPOJIOrOB, ONPOC NpepBaid. CKOJIBKO
B KOMHate actpojoroB? Oteer nosicaute. (14 6anios)

3. benpuoHOK coOmpaeT APY3bsiM MOJAPKUA. Y HETrO eCTh IMATHh BHIOB OPEXOB, IIECTh BUIOB
CYyHIEHBIX (PYKTOB W YeThIpe BHAAa TpuOOB. B Kaxaplii MoJapok OH KIaA€T MO JBa
JAKOMCTBAa pPa3HBIX BHUJIOB (HAMpUMEp, OJAMH TPEUKHH OpeX U OJHO CYIIEHOE S0JIOKO).
CKOJIBKMMH Pa3JIMYHBIMK CIIOCO0aMHU OH MOXeT cobpath nmoaapok? (14 6anros)

4. JIBoe urparoT B JOTrW4YecKylo Urpy «bbiku u xopoBb». IlepBbIii UTpOK 3arajbiBacT
YeThIPEX3HAYHOE YMCIO, COCTOALIEE W3 MOMapHO pasiuyHbIX 1udp. B 310l urpe uucno
MOkeT HaunHaThes ¢ (. BTopoit urpok meitaercs yragaaTh 3aymMmanHoe ynciio. OH cooOmiaeT
MEPBOMY CBOIO JIOTAJIKY, @ TOT B OTBET COOOIIAET, CKOJIBKO UG yrajaaHo 0e3 CoBMaieHUs
C X TO3UIUSAMHU B TAMHOM 4HUCJE (TO €CTh KOJUYECTBO KOPOB) U CKOJIBKO YTaJaHO BIUIOTh
70 TO3UIIMA B TallHOM 4YHCie (TO €CTh KOJMYecTBO ObIkOB). Hampumep, 3ayMaHo 4HUCIIO
4726. IlonbiTka: 2761. Pe3ynbrat: 2 KOpoBbl, 1 OBIK.

1/5147|1 6p1k 0 KOpOB
BaM mnpezacTaBiicHO HECKOJIBKO C/CNAHHBIX IONBITOK Yraaath [2[1985(1 6bix 2 kopoBEl
3

YMCIO0 M MX pe3ynbTaT. MOXHO 1M 3a CEyIoNlylo IONBITKY |3]6870(2 koposer
orragath unciio? (22 banna) 4| 4801|0 GBIKOB 3 KOPOBEI

5. B rimy0okoi-TiyOOKOM I1axTe IeBsTh THOMOB HINYT anMa3bl. Buepa HEKOTOpbIE THOMBI
PaccopwIiCh M TENepb HE PasroBapUBAIOT APYr ¢ ApyroM. Tabimia MoKasbiBaeT, Kakue

THOMBI BCE e€lIe pasroBapuBarOT (I/ICHOJIBBYCTCSI 0003HaYeHne +), a KaKue — HET
(ucionb3yercs 0003HAYCHHE X).
A T|{A|E|X|[3|H

A X X + X X + X X
b X + X + X X X X
B X + + + X X X X
I + X + + X X X X
Ji| X + + + X X X +
E X X X X X X + +
K|+ X X X X X X X
3 X X X X X +
%1 X X X X + + +




['HoM A cerogns BbIKomaa anMa3 B ¢opMe cepieuka W pacckazal 0 HEM KOMY-TO U3 TeX
THOMOB, C KEM paszroBapuBaeT. Moxet i1 rHoM E y3Hath 0 HaliieHHOM anmase? Cuuraiite,
YTO THOMBI OY€Hb BOCITUTAHHBIC U HE MOJICITYIIUBAIOT YyKue pa3roBopsl. (18 banios)

6. Po6oT XymoKHUK 3HAET KOMaH/IbI:

- OIYCTH TIEPO
- IOJAHUMH TIEPO

- mar (X, Y)

- 3aIIOMHH KOMaHIy

«Iar (X, y)» 3acraBnser XyI0KHUKa IEPEMECTUTHCS Ha X BIPABO (€CIIU X OTPULIATEIbHbIH,
TO BJIEBO) Ha y BBEPX (€CJM Y OTPULIATEIbHBIN, TO BHU3).

«3aroMHU KOMaH/y» MO3BOJISIET 3alMCaTh B €ro MaMATh CIOKHYIO KOMaHAY, COCTOSIIYIO
13 HECKOJIbKUX 1aros. Hampumep, ecim nate Xya0KHUKY TaKyl0 IPOTPaMMy

3anomuu komandy «Keaopamy:
Hauano

Onycmu nepo

Llae (1, 1)

Lllae (1, -1)

Llaz (-1,-1)

Illae (-1, 1)

Iloonumu nepo Crapr
Koney

Keaopam

laz (2, 3) Pucynor 1
Keaopam

TO OH 3alIOMHUT HOBYIO KoMaH1y «KBaapary», a 3aTeM HapUCyeT KapTUHKY, H300paKEHHYIO
Ha puc.l.

3anuinuTe nporpaMMmy, B pe3ysbTaTe KOTOPOM OyaeT HapucoBaHa CIEAyIOllas KapTHHKa,
UCIOJB3Ys KOMaHAy «3allOMHH KOMaHIy». B Hauaje MCIOJHCHHS MPOrpaMMbl XYIO0MKHHK
ctout B Touke 0. (27 6annos)
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Yuusepcumemckasn onumnuaoa wkonvruxos «benvuonoxy 2023-2024 2. 3axnouumenvuuiii sman
Nudopmartuka. 4 kiaace
2 BapuaHT

Paboma paccuumana na 120 munym.

Hanuwiume ne moavko omeembol, HO U n00p06ﬂbl€
061)}ICHeHu}l, KaK smu omeemnibl nojiy4eHbsl.

1. YtoOsl mpoHyMepoBaTh BCE CTpaHUIIBI yueOHMKA 110 MH(pOpMaTuKe, moHagoomiocs 1593
mugpel. Hymepanus Hauanace ¢ nepBoil cTpaHuilbl. CKOJBKO CTpaHMI] B y4eOHHKE IO
uHdopmaruke? Oteer nosicaute. (5 H6an10s)

2. B ogHOIi 60Jb1I0M KOMHATE COOpauch aCTPOHOMBI U acTpoioru, Bcero 2000 yenoBek.
ACTpOHOMBI BCErjia TOBOPSAT MpaBay, a acTpoJoTH Bcerna AryT. JKypHalmucT 3agaBall UM
Borpoc: «He cuutast Bac, kKoro 0oJbIIe: acCTPOHOMOB WK actposioroB?» Korma mocne 1001
onpoiieHHoro 0w mosydeH 1001 oTBer, uTO OOJBIIE ACTPOJIOTOB, OMPOC MPEpPBAIH.
CkoJbKo B KOMHaTe acTposioroB? Oteet nosicuute. (14 6annos)

3. benpuoHOK coOmpaeT APY3bsIM MOIAPKUA. Y HETrO eCTh MIECTh BUIOB OPEXOB, IISITh BUIOB
CYyHIEHBIX (PYKTOB W YeThIpe BHAAa TpuOOB. B Kaxaplii MoJapok OH KJIAAET MO JBa
JAKOMCTBAa pPa3HBIX BHUJIOB (HAMpUMEp, OJAMH TPEUKHH OpeX U OJHO CYIIEHOE S0JIOKO).
CKOJIBKMMH Pa3JIMYHBIMK CIIOCO0aMHU OH MOXeT cobpath nmoaapok? (14 6anros)

4. JIBoe urparoT B JOTrW4YecKylo Urpy «bbiku u xopoBb». IlepBbIii UTpOK 3arajbiBacT
YeThIPEX3HAYHOE YMCIO, COCTOALIEE W3 MOMapHO pasiuyHbIX 1udp. B 310l urpe uucno
MOkeT HaunHaThes ¢ (. BTopoit urpok meitaercs yragaaTh 3aymMmanHoe ynciio. OH cooOmiaeT
MEPBOMY CBOIO JIOTAJIKY, @ TOT B OTBET COOOIIAET, CKOJIBKO TGP yragaHo 6e3 coBmajaeHus ¢
UX MO3UIUSAMH B TAWHOM YHCIIE (TO €CTh KOJIUYECTBO KOPOB) U CKOJIBKO YraJaHO BILUIOTH A0
MO3UIMU B TAWHOM 4YHCIIE (TO €CTh KOIMYEeCTBO ObIKOB). Hampumep, 3amymano uucio 4726.
[TonwiTka: 2761. Pe3ynbrat: 2 KOpoBbl, 1 OBIK.

6258|1 Orx 0 KOpoB
2096|1 OBIK 2 KOPOBEL
7981|2 KOpOBEI

5912|0 OBIKOB 3 KOPOBHI

BaMm mpeacTaBieHO HECKOJIBKO CACIAHHBIX MOMBITOK YIraaaTh
YHCI0 U UX Pe3yabTaT. MOXKHO JIM 3a CIIEAYIONIYIO MOMBITKY
orragath unciio? (22 banna)

w2 =

5. B rimy0okoi-TiyOOKOM II1axTe JEeBsITh THOMOB MIIYT anMa3bl. Buepa HEKOTOpbIE THOMBI
paccopuiiCh U TENEph HE PAsTOBAPMBAIOT APYr ¢ ApyroM. Talbiuia MOKa3bIBAeT, KaKue

THOMBI BCE e€lIe pasroBapuBarOT (I/ICHOJILSyeTCSI 0003HaUYEHUE +), a KakKue — HeET
(uctonp3yercs 0003HAUYCHHE X).
A |B r (o0 |E |x |3 |u

A X X + X X + X X
b X + X + X X X X
B X + + + X X X X
I + X + + X X X X
pil| X + + + X X X X
E X X X X X X + +
K |+ X X X X X X X
3 X X X X X X +
" X X X X X + +




'Hom A BBIKOTIAN anma3 B opMe cepiaedka W pacckazal 0 HEM KOMY-TO M3 T€X THOMOB,
c KeM pasroBapuBaeT. Moxer nu rHoM E y3Hath o HaiineHHom anmasze? Cuuraiite, 4TO
THOMBI OYCHb BOCITUTAHHBIE M HE TIOJICTYIITHBAIOT YyKKe pa3roBopsl. (18 6anios)

6. Po6oT XymoKHUK 3HAET KOMaH/IbI:

- OIYCTH TIEPO
- IOJAHUMH TIEPO

- mar (X, Y)

- 3aIIOMHH KOMaHIy

«Iar (X, y)» 3acraBnser XyI0KHUKa IEPEMECTUTHCS Ha X BIPABO (€CIIU X OTPULIATEIbHbIH,
TO BJIEBO) HA y BBEPX (€CJIM Y OTPULIATEIbHBIN, TO BHU3).

«3aroMHU KOMaH/y» MO3BOJISIET 3alMCaTh B €ro MaMATh CJIOKHYIO KOMAaHIY, COCTOSIIYIO
13 HECKOJIbKUX 1aros. Hampumep, ecim nate Xya0KHUKY TaKyl0 IPOTPaMMy

3anomuu komandy «Keaopamy:
Hauano

Onycmu nepo

Hlae (1, 1)

Llae (1, -1)

Llaz (-1,-1)

Ilae (-1, 1)

Tloonumu nepo
Koney

Crapt

Keaopam
Llaz (2, 3)
Keaopam

Pucynox 1

TO OH 3allOMHUT HOBYIO KoMaHay «KBaapar», a 3aTeM HapuCyeT KapTUHKY, U300paKeHHYIO
Ha puc.l.

3amuinuTe nporpaMMmy, B pe3ysbTaTe KOTOPOM OyaeT HapucoBaHa Cleayrolnas KapTHHKA,
UCIIOJB3Ysl KOMaHIy «3allOMHH KOMaHIy». B Hauaje MCIOIHCHHS MPOrpaMMbl XYIO0MKHHK
ctout B Touke 0. (27 6annos)
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Yuusepcumemckasn onumnuaoa wkonvruxos «benvuonoxy 2023-2024 2. 3axnouumenvuuiii sman
Nudopmartuka. 4 kiaace
3 BapuaHT

Paboma paccuumana na 120 munym.

Hanuwiume ne moavko omeembol, HO U n00p06ﬂbl€
061)}ICHeHu}l, KaK smu omeemnibl nojiy4eHbsl.

1. YtoOsl mpoHyMepoBaTh BCE CTpaHUIIBI yueOHMKA 110 MH(popMaTuke, moHagoomiocs 2520
mudp. Hymepauus Hauanach ¢ mnepBoil crpaHuilbl. CKOJBKO CTpaHUIl B YYEOHHKE IO
uHdopmaruke? Oteer nosicaute. (5 H6an10s)

2. B ogHoii OoublIol KOMHATe coOpaluch acTPOHOMBI U acTposord, Bcero 200 denoBek.
ACTpOHOMBI BCerja roBOPSAT IMpaBiy, a acTPOJIOTH Bceraa JryT. JKypHalIHMcT 3afaBail UM
Borpoc: «He cuutast Bac, koro 0oJibiiie: acTpoHOMOB Ui actposioros?» Kornma mocne 101
onpoieHHoro 0bu1 mosiydeH 101 oTBeT, yTO OOJIBIIE aCTPOJIOrOB, ONPOC MpepBaid. CKOIBKO
B KOMHate actpojoroB? Oteer nosicaute. (14 6anios)

3. benpuoHOK coOmpaeT APY3bsIM MOIAPKUA. Y HETrO eCTh MIECTh BUIOB OPEXOB, IISITh BUIOB
CyméHbIX (GPYKTOB M TPU BHAA TPUOOB. B KakabIii mogapok OH KIaAET IO JBa JIAKOMCTBA
pPa3HbIX BUJIOB (HAlpuUMeEp, OJAWH TPEIKUNA OpeX M OJHO cymiéHoe s070K0). CKOJIBKUMHU
pa3IMYHBIMH CITIOCOOAMHU OH MOXKeET coOpathk noaapok? (14 b6annos)

4. JIBoe urparoT B JOTrW4YecKylo Urpy «bbiku u xopoBb». IlepBbIii UTpOK 3arajbiBacT
YeThIPEX3HAYHOE YMCIO, COCTOALIEE W3 MOMapHO pasiuyHbIX 1udp. B 310l urpe uucno
MOkeT HaunHaThes ¢ (. BTopoit urpok meitaercs yragaaTh 3aymMmanHoe ynciio. OH cooOmiaeT
MEPBOMY CBOIO JIOTAJIKY, @ TOT B OTBET COOOIIAET, CKOJIBKO TGP yragaHo 6e3 coBmajaeHus ¢
UX MO3UIUSAMH B TAWHOM YHCIIE (TO €CTh KOJIUYECTBO KOPOB) U CKOJIBKO YraJaHO BILUIOTH A0
MO3UIMU B TallHOM uuciie (TO €CTh KOJIMUeCcTBO ObIkOB). Hampumep, 3amymano yucio 4726.
[TonwiTka: 2761. Pe3ynbrat: 2 KOpoBbl, 1 OBIK.

1/4036|1 6p1k 0 KOpOB
Bam OpeaACTaBICHO HECKOJBKO CACIAHHBIX IOIBITOK Yyraaarb |2|0874 |1 ObIk 2 KOPOBBI
3

JUCJIO MU HUX PE3YyJIbTar. MoxxHO U 3a CJICAYIOIYIO IIOIBITKY 5769|2 KOPOBEI
orragath unciio? (22 banna) 4| 3790|0 GEIKOB 3 KOPOBBI

3ananme 5. B riny0okoii-rmy00oKo# maxTe AeBATh THOMOB MIIYT ajiMa3bl. Buepa HeKoTOpbIE
THOMBI PacCOpPWJIMCh U TeNepb HE Pa3rOBapUBAIOT APYr ¢ ApyroMm. Tabiuia moka3bIBaerT,
KaKue THOMBI BCE €llle pa3roBapuBarOT (MCHOJB3YyeTCsl 00O3HaueHue +), a Kakue — HeT
(ucionb3yercs 0003HAYCHHE X).

A |B r (o |[E |k [3 |u
A X X + X X + X X
b X + X + X X X +
B X + + + X X X X
I + X + + X X X X
I[ X + + + X X X X
E X X X X X X + +
K |+ X X X X X X X
3 X X X X X + X TF
%1 X + X X X + X +




['Hom A ceromHsi BeIKOTIAN anma3 B opMe cepiedka W pacckazal 0 HEM KOMY-TO M3 TeX
THOMOB, C KEM pa3roBapuBaeT. Moxet i1 rHoM E y3Hath 0 HaliieHHOM anmase? Cuwuraiire,
YTO THOMBI OY€Hb BOCITUTAHHBIC U HE MOJICITYIIUBAIOT YyKue pa3roBopsl. (18 banios)

6. Po6oT XymoKHUK 3HAET KOMaH/IbI:

- OIYCTH TIEPO
- IOJAHUMH TIEPO

- mar (X, Y)

- 3aIIOMHH KOMaHIy

«Iar (X, y)» 3actaBnser Xy10)KHUKa IEPEMECTUTHCS Ha X BIPABO (€CIU X OTPULATENbHBIMH,
TO BJIEBO) Ha y BBEPX (€CJM Y OTPULIATEIbHBIN, TO BHU3).

«3aroMHU KOMaH1y» MO3BOJISET 3aHCAaTh B €r0 NaMATh CIIOKHYIO KOMaH]y, COCTOSILIYIO U3
HECKOJIbKHX maroB. Hanpumep, ecnu nate Xyn0KHHAKY TaKylO POrpamMmy

3anomuu komandy «Keaopamy:
Hauano

Onycmu nepo

Llae (1, 1)

Lllae (1, -1)

Llaz (-1,-1)

Illae (-1, 1)

Toonumu nepo
Koney

Crapt

Keaopam
Hlaz (2, 3)
Keaopam

Pucynox 1

TO OH 3alIOMHUT HOBYIO KoMaH1y «KBaapary», a 3aTeM HapUCyeT KapTUHKY, H300paKEHHYIO
Ha puc.l.

3anuinuTe nporpaMmy, B pe3ysibTare KOTOpPOW OymeT HapucoBaHa CICIyrolias KapTHHKA,
UCIOJB3Ys KOMaHAy «3allOMHH KOMaHIy». B Hauaje MCIOJHCHHS MPOrpaMMbl XYIO0MKHHK
ctout B Touke 0. (27 6annos)
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Yuusepcumemckasn onumnuaoa wxonvrukos «bervuonoxy 2023-2024 2. 3axnrouumenvuoiii sman

HNudopmaruka. 5 kiace
1 Bapuant

Paboma paccuumana na 120 munym.

Hanuwiume ne moavko omeembsl, HO U nodpoﬁuble
06’b}lCHeHu}l, Kak smu omeembl nojiyueHsl.

1. BoccraHoBuTe BbIpakeHHE **,+**,= 1110,(cumMBOII * B 3TOM BBIpaKECHUH
o0o3HauaeT OAHY mUdpy, MOACTpoUHas * 0003HAYAET OCHOBAHHE CHUCTEMBI
CUMCIICHHS), €CJIM M3BECTHO, UTO BMECTO 3BE304YEK MOXKHO ITOCTaBUThH ““1” — 3 miT.,
“27 — 2 mr.,, “3” — 1 mr., “8” — 1 mr. Hanummre 1r000M M3 BO3MOXKHBIX
BApUAHTOB, €CJIM BBIPAKCHUE BOCCTAHOBUTH HENB3S, TO JOKAKUTE IMOYEMY.

(20 6annos)

2. Ilers u Bacs urpator B urpy “Div3 4”. [lepen urpokamu umeetcs 4 moapsia
uAymux uudp, KoTopele 00pa3yroT YUCIO B JBOMYHON 3amnucu, Hampumep: 0010
(urco MOXKET conep)KaTh BEAYIIME HYJIH). 3a KaXKIbld XOJ WUTPOKH MOTYT
3aMEHUTh OJIHY LU(PY Ha HEKOTOPOU Nmo3uLuu 1o npaBuiy «1 3amensiercs Ha 0, a
0 3amensiercs Ha 1». BeIMrpeiBaeT TOT UTPOK, MOCIE XOJa KOTOPOTO MOJy4aeTCs
YHUCIIO, KOTOPOE AEIUTCS HAa 3 B ACCATUYHOM cUCTeMe cuuciieHud. llets xoaut
nepBbIM, a Baca xoauT BTOopeiM. Hannmmre Bce BO3MOXKHBIE BApUAHTBI HAYAJIBHOU
MO3ULKHU, JJI1 KOTOPbIX Npu J00oM xoae lletn, Bacs BbiMrpaeT cBoMM NEpBHIM
XOJIOM.

(24 6anna)

3. benbuonok Bran 3aranan Tpu pasiMyHBIX HaTypallbHbIX uncia, MeHbux 10.
st ynoOctBa 0003HaumM 3TH yucia kak A,B u C. V3 1mectu yTBepKICHH,
KOTOpblE OBUIM 3amucaHbl MOMApHO, TOJIBKO TPU OKa3aluch BepHbL. I[Ipuuem
B KQXJOW ITape BEPHBIM SBJISETCA TOJBKO OJHO yTBepKAeHue. Halnure 3tn Tpm
yucina A, B, C u 3anuimmTe, KaKue U3 yTBEPKICHHUM SBISIIOTCS BEpHbIMU. Eciu npu
OTOM €CTh HECKOJIbKO BAPHWAHTOB OTBETA, TO BBINIMIIUTE BCE BapuaHThL. Ecin
HAaWTH TakWe 4YHUCJIa HEBO3MOXHO, JHOKaxurTe 0dT0. IloacTpouHsli HHAECKC
0003Ha4YaeT CUCTEMY CUUCIICHHUS.

(Al)A, + B, + C; = 1110, (A2)A, + B, + C, = 1010,
(b1) A, B, C — uetHble (b2) A, B — uetHble, C — HEUETHOE
(Bl)Ag . B3 . C3 = 21013 (B2) A3 . B3 . C3 = 21003

(20 6annos)



4. ®opManbHBINA HCTIOTHUTENh pa00TAET C JBOMYHOM 3aMKUChIO YUCIa U IPUHUMAET
Ha BXOJ TPU KOMaH/BbI:

1. R (pasBopor uncia) ITpumep: R(101001) —» 100101; R(100) —» 1

2. | (MensieT HynM Ha eAuHUIBI 1 HaoOopot) [Tpumep: 1(1001) —
110; 1(1010101) —» 101010

3. E (upubasnser equnnny) [pumep: E(1001) — 1010

CkoJNbKUMH CIIOCOOaMU MOKHO MONyuuTth W3 1, umcino 11, 3a 4 u meHee
nevictBus. [loacTpouHbiit HHIEKC 0003HAYAET CUCTEMY CUMCIICHUS.

(20 6annos)

5. benbuonky u JluceHky nanu 3ajiaHre MPOBECTU OMPOC U BBIACHUTH KaKHE MECTa
KyJIbTYPHOTO OTJbIXa MOMYJISIPHBI y >KUTENEH W3 ux ropoaa. Bcero Obuio Tpu
BapUaHTa: My3€H, TeaTp U rajiepes. benbuoHOK 1 JIMCEHOK pelii MPOBECTU JBa
HE3aBUCHUMBIX ONPOCA, HO OKAa3aJIOCh, YTO OAWH U3 Jpy3ed JOMYCTUII OIIMOKU B
CBOEM OTYETE O MPOBEJAECHHOM OMNpoce. YKaxuTe, KTO M3 HUX ommbcs. [ns
BEPHOI'0 OTUETA HAIUIIUTE, CKOJIBKO KUTEIEH 3aTPyITHIIIOCh OTBETUTh Ha BOIIPOC.
OTtBeT o0ocHYyiITE.

Otuer benpuonka: Bcero 100 onpomennsix. M3 HUX B My3ei XOOWIO 28 KUTENEH,
B Teatp — 42 u B ranepero — 30. U B my3eit, u B Teatp 10; B Mmy3eii u ranepero — §;
B TeaTp U rajepero — 5. Bee Tpu MecTa BeIOpanu 3 yenoBeka.

Otuer Jlucenka: Bcero 100 onpomennsix. M3 aux B my3seit xoauno 30, B Teatp 60
u B ranepero 80. U B my3eii, u B Teatp 15; B my3eit u rajepero — 16; B Teatp
u ranepero — 10. Bee Tpu MecTta HUKTO He BBIOpAI.

(16 6annos)



Yuusepcumemckasn onumnuaoa wxonvrukos «bervuonoxy 2023-2024 2. 3axnrouumenvuoiii sman

HNudopmaruka. 5 kiace
2 BapHaHT

Paboma paccuumana na 120 munym.

Hanuwiume ne moavko omeembsl, HO U nodpoﬁuble
06’b}lCHeHu}l, Kak smu omeembl nojiyueHsl.

1. BoccranoBute BbIpakeHHe **,+**,= 1010,(cumBoI * B 3TOM BBIpOXKCHHUH
o0o3HauaeT OAHY mUdpy, MOACTpoUHas * 0003HAYAET OCHOBAHHE CHUCTEMBI
CUYHCIICHHMS), €CJIM M3BECTHO, YTO BMECTO 3BE3/I0YE€K MOXKHO MOCTaBUTH “0” - 2 miT.,
“2” —2mr., “1” -2 mr., “8” — 1 mr.

(20 6annos)

2. benpuoHOK M 3aiflumk JOOAT UrpaTh B pasnuuHble urpel. HemaBHo pebsita
U3yYMUJIM HAa MaTeMaTHKe NMPU3HAKU JIEIMMOCTH, @ Ha MH(OpPMAaTHKE IBOUYHYIO
cucreMy cuucienus. [locie storo bembuoHOk npuayman HOBYr urpy. llepen
UrpoKaMu uMeercs 4 mnoapsa uayumx udp, KOTOpble 00pa3yloT 4YHUCIO
B BouuHOM 3anucu, Hanpumep 0010 (4ucio MOXeT coAep:KaTh BeAyIIUE HYJIN).
3a KaxIplid XOJ UTPOKM MOTYT 3aMEHUTh OJHY LHU(]pPYy HAa HEKOTOPOW IMO3HIIMH
no npaBuity «1 3amensiercs Ha 0, a 0 3aMeHsieTca Ha 1». BemurpslBaeT TOT UIpoOK,
MOCJIe X0Ja KOTOPOTO MOJYy4aeTCsl YUCII0, KOTOPOE NEIUTCA HA 3 B JECATHYHOUN
CUCTEME CUHCIICHUS. DEIbYOHOK XOAUT MEPBBIM, a 3al4MK XOIWUT BTOPBIM.
Hanummre Bce BO3MOXHBIE BapyaHThl HAYAIBHOW MO3WLMM, JUISI KOTOPBIX IpHU
ar060M xoze benbuonka, 3aliuuk BBIUTPAET CBOMM MEPBBIM XOJIOM.

(24 6anna)

3. Ha o6patHoii ctopoHe nucta benbuoHOK Hanmucan Tpy Pa3IudHbIX HATYPaTbHBIX
yucia, MeHbimx 10. s yno6cTBa 0603Haunm 3t1 uncina kak A, b u B. U3 mectu
YTBEPKIAEHNW, KOTOpPbIE OH 3alMcal IONAapHO, TOJBKO TPU OKA3AINCh BEPHBI.
[IprueM B KaKI0M mape BEPHBIM SIBISETCA TOJIBKO OnHO. Haiinure 3t Tpu uncia
Y 3alIMIINTE, KAKUE U3 YTBEPKICHHUN SABIAIOTCA BEPHBIMU. ECIIM BapHaHTOB OTBETA
HECKOJIBKO, TO BBIIHUIINTE WX BCE. ECIM 4YwnceN, yIOBIETBOPSIOMUX ITUM
yCIOBUSIM, HET, TO JOKaxuTe, mnouemy. [lomcTpouHslii uHIEKC 00O3HA4aeT
CUCTEMY CUUCIICHUS.

(Al)A, + b, + B, = 1111, (A2)A, + b, + B, = 1011,
(b1) A —uetHoe, b, B — HeueTHbIE (b2) A, B, B - npocTtsie
(Bl)Ag . B3 . B3 - 102203 (BZ) A3 . B3 . B3 - 101223

(20 6annos)



4. ®opManbHBINA HCTIOTHUTENh pa00TAET C JBOMYHOM 3aMKUChIO YUCIa U IPUHUMAET
Ha BXOJ TPU KOMaH/BbI:

1. R (pasBopor uncia) ITpumep: R(101001) - 100101; R(100) —» 1
2. | (vMenser Hynmu Ha emuHHMIBI U HaoOopot) Ilpumep: 1(1001) —
110; 1(1010101) —» 101010

3.  E (upubasnser exunmniy) [pumep: E(1001) — 1010

CkonbkuMH criocobamMu MOKHO mnonyunth u3 0, umcio 11, 3a 4 u meHee
nevictBus. [loacTpounblii HHIEKC 0003HAYAET CUCTEMY CUUCIICHUS.

(20 6annos)

5. Jlupekuusi MIKOJABl Marud pelivia MPOBECTH YYET YKCla JIIOJIEH, KOTOphIE
0oOy4aroTCsi HA OYHOM OTJeJIeHUU. Bcero Joau MOryT BIAJETh TPEMS CTHUXUSIMHU
Marvu: 3emiisi, BO3AyX M MeTaiul. Takke MHOTME ydarcs B IIKOJIE, HO IPU 3TOM
HE BIQJCIOT HUKAKOW W3 TPEX CTUXUH, a 3aHUMAIOTCS alxumuen. OT4eTbl
COCTaBJISUIUCHh JBYMS IPOBEPSIOIMIMMU HE3aBUCHUMO W OKa3ajOCh, YTO OJIUH U3
MPOBEPSIONINX JIOMYCTUI OIIMOKH B CBOEM OTYETE. YKaXKHUTE KTO OIIMOCA, IS
BEPHOTO OTYETA HAMNUIIWTE, CKOJBKO JIOJCH 3aHMMAarOTCs anxumuen. OTBET
o0ocHyHTE.

Otuer HOMep 1: Beero 100 onpomenHsix. M3 HUX cTUXUA 3eMiIA y 28 YEIIOBEK,
BO3ayXa — 42 yenoBeka, Metajuia — 30 desnoBek. 3eMJisl, U BO3AYX OJTHOBPEMEHHO —
10 yenoBek; 3eMJIsI M1 METAILT — & YEJIOBEK; BO3JyX U METALI — 5 4yenoBek. Becemu
TpeMsl BUJaMU Maruu BJIaJICIOT 3 YEJIOBEKa.

Otuetr HOoMep 2: Beero 100 ompomennsix. M3 Hux ctuxus 3emiid y 40 4enoBex,
Bo3ayxa y 60 m Meramna y 80. 3emurst, 1 Bo3ayx — 15; 3emns u mertamn — 16;
BO31lyX U MeTaiu1 — 10. Bcemu Tpemsi BujaMyu Maruu HUKTO HE BJIAJICET.

(16 6annos)



Yuusepcumemckasn onumnuaoa wxonvrukos «bervuonoxy 2023-2024 2. 3axnrouumenvuoiii sman

HNudopmaruka. 5 kiace
3 BapHuaHT

Paboma paccuumana na 120 munym.

Hanuwiume ne moavko omeembsl, HO U nodpoﬁuble
06’b}lCHeHu}l, Kak smu omeembl nojiyueHsl.

1. BoccranoBute BbIpakeHHE **,+*x,= 1101,(cuMBONI * B 3TOM BBIpAKCHHUH
o0o3HavyaeT oaHy IMdpy, MoacTpouHas * 0003HAYa€T OCHOBAHUE CHUCTEMBI
CUHCJICHHS), €CJIH U3BECTHO, YTO BMECTO 3BE30YEK MOKHO IMOCTaBUTH “2” — 3 IIT.
661” _ 3 ]_]_IT 4‘8” _ 1 ]_HT

(20 6annos)

2. Jlpy3psi BoBa m Poma wurpator B urpy “D34”. Ilepen urpokamm wumeercs
3 moApsA UAYIIUX MPOU3BOIBHBIX UG P HOJb WIKM €IMHUIA U OJ1HA U(dpa crpasa
- HOJIb, KOTOpBIE 00pa3yloT YMUCIO B JBOMYHON 3amucu, Hanpumep: 0010 (B Tom
quclie ¢ BEAYUIUMHU HYJISMH). 3a KaKIbId XOJ UTPOKM MOTYT 3aMEHUTh LUDpY
Ha HEKOTOpPOM no3uuuu 1o npasuiy «l 3amensiercs Ha 0, a O 3ameHnsierca Ha 1».
BerpeiBaeT TOT WUIpoOK, IOCIE XOZa KOTOPOrO IIOJIYy4YaeTcs 4YHUCI0, KOTOpOe
JEIUTCS Ha 3 B JIECATHUYHOM cHCTeMe cuucieHus. BoBa xoaurt nepsbiM, a Poma
XOIUT BTOpBIM. Hamuimmre Bce BO3MOXKHBIE BapUAHTBHl HAYaJIbHOM IO3ULMUH, IS
KOTOpPBIX MpH J11000M Xo1e BoBbl, POMa BbIrpaeT cBOMM MEPBBIM XOI0M.

(24 6anna)

3. Auapeit m Bman mro0sT urpaTth B JIOTHYECKHE UTPhl. B ouepennoit pa3 Bnan
npuayman cBoro urpy. OH Hamucana Ha JIMCTOYKE TPHU Pa3IMYHBIX HATypaJIbHBIX
yucaa, MeHbIIMX 10, W IpuUBEN IIECTh MOIMAPHBIX YTBEPKACHUM, U3 KOTOPBIX
TOJIBKO TPU OKa3alduch BepHBIMU. [IprueM B kaxaoW mape ObLIO BEPHBIM TOJBKO
OJIHO yTBepKJeHue. Halure 3Tu TpU 4ncCiia ¥ 3alUIIUTe, KaKUe U3 YTBEPKICHUN
ABJISIIOTCS. BEPHBIMU. Eciin BapHaHTOB OTBETa HECKOJIBKO, TO BBINUIINWTE HUX BCE.
Ecnu 4ucen, yIOBIETBOPSAIOLUIMX 3THUM YCIOBHUSM, HET, TO JOKAKHUTE, IOUYEMY.
[ToncTpounblit MHAEKC 0003HAYAET CUCTEMY CUUCIICHUS.

(Al)A, + B, + C, = 1101, (A2)A, + B, + C; = 1010,
(b1) A, B —uetnsie, C — mpocToe (b2) A, B, C — uetHble
(Bl)Ag . B3 . C3 = 20023 (B2) A3 . B3 . C3 = 20223

(20 6annos)



4. ®opManbHBINA HCTIOTHUTENh pa00TAET C JBOMYHOM 3aMKUChIO YUCIa U IPUHUMAET
Ha BXOJ TPU KOMaH/BbI:

1. R (pasBopor uncia) ITpumep: R(101001) —» 100101; R(100) —» 1

2. | (MensieT HynM Ha eAuHUIBI 1 HaoOopot) [Tpumep: 1(1001) —
110; 1(1010101) —» 101010

3. E (upubasnser equnnny) [pumep: E(1001) — 1010

CkonbkuMu criocobamMu MOKHO mnonyuuth u3 0, umcio 10, 3a 4 u MmeHee
nevictBus. [logcTpounblii HHIEKC 0003HAYACT CUCTEMY CUUCIICHUS.

(20 6annos)

5. Hukuta u Poma yuarcsa B 5 kiacce. CKOpo y HUX HPOMAET IIKOJbHAs HAY4YHAs
KoHpepeHuud. [lnsg ux JoKiajga MOHAZOOMIOCh IPOBECTU ONPOC U BBIICHUTH,
KaKHe IIKOJIbHbIE IPEIMETHI MOMYJISIPHBI Y IIKOJIBHUKOB MX Bo3pacTa. Beero Obuio
TpU BapuaHTa OTBeTa: PU3KYJIbTypa, MaTeMaThka u aureparypa. Hukura u Poma
pEIIMIA MPOBECTU JIBA HE3aBHUCHUMBIX OIPOCA, HO OKA3aJ0Ch, YTO OJHMH U3 peOsT
JOMYCTUJ OIIMOKM MPU HAIIMCAHWU OTYETA O MPOBEJCHUHU OIMpOoca. YKaKUTE KTO
U3 pelAT omuOCs, Il BEPHOTO OTYETA HAMMILUTE, CKOJIBKO JIFOIEH 3aTpyIHUIOCH
OTBETUTH Ha Bompoc. OTBET 0OOCHYWTE.

Otuer Powmsbl: Bcero 100 ompomenubix. M3 Hux ¢uskynsrypa nomyssipHa y 30,
MateMatuka y 44 wu suteparypa y 30. U ¢duskynapTypa, W Maremaruka
oJIHOBpeMeHHO nomyispHa y 10; ¢buskynbTypa u aureparypa — y 8; MareMaruka
u urepatypa —y 5. Bece Tpu nipeamerta BeiOpanu 3 dyenoBeka.

Otuer Huxutsr: Bcero 100 ompomrennbix. M3 Hux ¢duskynbrypa nomyispHa y 20,
matemMatuka y 60 wu suteparypa y 80. U ¢uskynpTypa, W Maremaruka
OJIHOBPEMEHHO TonyJisipHa y 15; duskyneTypa u nureparypa — y 16; maremaTtuka
u yurepatypa —y 10. Bce Tpu nmpenmera HUKTO HE BBIOpAI.

(16 6annos)



Yuusepcumemckasn onumnuaoa wxonvrukos «bervuonoxy 2023-2024 2. 3axnrouumenvuoiii sman

HNudopmaruka. 6 kinace
1 Bapuant

Paboma paccuumana na 120 munym.

Hanuwiume ne moavko omeembsl, HO U nodpoﬁuble
06’b}lCHeHu}l, Kak smu omeembl nojiyueHsl.

1. Yepe3 mudpopanpHyro MamuHy “CoDe2024” ortmpasisiercss OOJbIIOE YHCIIO
CTPOK B CEKYH]Ily, HO IJisi 9TOTO €W TpeOyeTcs HadalbHBIA KOJ — HEKOTOpOe
apu(pMETUYECKOE BBIPAKEHHE, B KOTOPOM HCIIOJIB3YIOTCS YHCIA B Pa3TUYHBIX
CUCTEMaX CYHUCJICHHUS W 3HAKU CJIOKCHHUSA, BBIYMTAHUS W yMHOXeHus. [Ipuuewm,
€clii IpH Mepefade He BO3ZHUKIIO OMIMOOK, 3HAUEHHME 3TOr0 BBIPAXKEHUS BCETIa
paBHo 17. Omnepatopy wmamunbel “CoDe2024” ApceHuio TOCTYIUIO TaKoe
BBIp@XEHHE, HO 3HAKU OTepalnii ObuUTH MOTepsiHbI. BO3MOXHO 1T TO, YTO 3TO BHIpa
JKeHue ObUIo mepenaHo 0e3 OomMOOK, TO €CThb MOXET JU ApCEHUU PacCTaBUTh
3HaKW apu(PMETHYECKHX OIepalfii Tak, YTOObl 3HAYCHHE JAHHOTO BBIPAKEHUS
ObL10 paBHO 177

[locTaBpTE BMECTO 3BE3J0YEK 3HAKW ONEpPaUMd  CIOKECHMS, BBIYUTAHUSA
Y YMHOXKEHHUS TaK, YTOOBI MOJYYWJIOCh YHCIO 17, WM JTOKaXXUTE, YTO STOTO
CeNaTh HEIb3sl.

110,*225*E16*10,*115
(18 6annos)

2. KoMaHza 1OHBIX pa3paOOTYMKOB 3aHUMAETCS CO3JAHHEM HOBBIX aJITOPUTMOB
cKaTHsl U BOCCTaHOBJIeHUsS nHpopmaruu. HegaBHO oIMH U3 y4aCTHUKOB KOMaH/IbI
MIPEIIOKUIT TAKOU aJITOPUTM CHKATHS ITOCIEN0BATEIBHOCTH YU CEN:

1. Bce uncna mepeBoasATCS B IBOMYHYEO CUCTEMY CUHMCIICHHS M 3alMCBIBAIOTCS
JpYT 3a ApyroM 6e3 pa3aenuTeneii.

2. [TonydyeHHass JBOWYHAs TMIOCIIEIOBATCILHOCTh PA3ACISICTCS HA TPYIIIIBI
10 YeThIpe CHUMBOJIa (OTCUET HAYMHAETCS cjieBa). EciM 4ucio CUMBOJIOB
He JIeJUTCs Ha 4, TO cjeBa JI00ABIAIOTCA BEAYIIUE HYJIW TaK, YTOOBI YHCIIO
CUMBOJIOB CTaji0 KpaTHO ueTbipeM. Kaxmas rpymnma — 3TO HOBOE YHCIIO
B IBOMYHOM CHCTEME CUHMCIICHHS.

3. Kancz[a;[ I'pynia ABOUYHBIX 3HAKOB IICPCBOAUTCA BHOBb B JCCATHYHYIO
CUCTCMY CUHHUCIICHU:.



Jliis BoccTaHOBIIeHUSI MH(GOPMALIMK OBbLI MPEIOKEH CIAEAYIOIUN allrOPUTM:

1. Bce uunciia nepeBoaATCs B JBOMYHYIO CUCTEMY CUMCIICHUS M 3alIUChIBAIOTCS
JPYT 32 Apyrom 0e3 paz/ieTuTeNei.

2.IIOCHCHOB3TCHBHOCTB pasacisiCTCd Ha TPYIIIBI IO TpU CHUMBOJIA (OTquT
Ha4YMHACTCA CHGBQL Ecau 4umcno cHUMBOJIOB HE JACINTCA Ha 3, TO CJICBa
I[O6aBJ'IHIOTC}I BCOAYIIHUC HYJIN TaAK, YTOOBI YHMCJI0 CUMBOJIOB OBLIIO KpaTHO TPCM.
KEDKI[EUI I'pyIiiiia — 3TO HOBOC YHUCJIO B I[BOI/I‘IHOI\/'I CHUCTCMC CUHCIICHUA.

3. Kaxknmas rpymnma JBOWYHBIX 3HAKOB TEPEBOAWTCS BHOBb B JICCSITHYHYIO
CUCTEMY CUUCIICHUS.

Komanga mnporpaMmucToB mnpemnoxuina Bam mporecTupoBarh 3TOT alITrOpUTM
Ha KOHKPETHOM MOCIeA0BaTENIbHOCTU 2 5 7 6 M OTBETUTH HA BOIIPOC HUKE.

KoppektHo nm  paboTaeT s ATOM  MOCIEIOBATENBHOCTA  AJITOPUTM
BoccTaHoBieHus1? IlpuBenure mpuMep MOCAEAOBATEILHOCTU U3  YETHIpEX
JNECATUYHBIX LU(Dp, JUIsI KOTOPOM alrOpuTM CKAaTUsi U BOCCTAHOBIICHUS OyneT
paboTaTh KOPPEKTHO.

(22 6annos)

3. I'py3uuk BrnamucnaB yuutcs Ha TPOrpaMMHCTA.
[lepen Hum Haxomutcss 10 KOpoOOK pa3HON Macchl.
Kaxnolt kopoOke, HauMHas ¢ NEpBOW, NPUCBOECH
HomMep ¢ 0 muw g0 9. YV BnaaucnaBa ectb poOOT,
KOTOPBIA MOET MOAHATH JIIOOOW T'py3 M MOMEHSTh
KopoOku Mectamu. OH Hamucal ajdropuTM B BHUJE
0JIOK-CXEMBI, KOTOPBIH JI€JIaeT YTO-TO.

Hauano

JUig yero npeaHazHauyeH anroputM?

s gero HyxHa nepemenHas | TER?

Uto BBIBEIET aIrOpUTM, €CIM Ha BXOJ TOJAATh
[12,32,1,5,4,87,154,36,12,14]

(B xBajpaTHbIX CKOOKax ykazaHa Macca KOpPOOOK,
HyMepalsi HauWHAeTCs C HyJ, B JaHHOM IMpUMEpe
(macca-uomep)  12-0, 32-1, 12 wu T.1.).
OTtBet obocHYyiiTE.

Aa
BLIBOJ A
B mectuyronpHMKEe HAaXOIUTCA LMKI, KOTOPBIM |Bbl3<0ﬂ n3 I'IF‘GFF‘AMMbI|

TMIPOXOAUT BCe 3HAadyeHus oT 0 10 8§ BKMIOYMTENBHO, | f——
1.e. 0,1,2,...,8 c mrarom 1.

:= 0003HaYaeT orepaTop NpPUCBAaUBAHUS
(18 6annos)

OBMEH(*,*) MensieT KopoOKu MeCcTamH.




4. Pobor “C24” MOXeT mepeMeniarbcsi BHU3 Ha OJHY KIIETKY
¥ BIIPaBO Ha OJHY KJIETKy. CKOJBKO CYIIECTBYET CIIOCOOOB
n00paThCsl U3 KIETKU, TJI€ CTOUT poOOT (KieTka o0O03HadYeHa
oykBoii P) nmo ¢unmma (kierka oOo3HaueHa OykBou D).
OTBeT H0JDKEH OBITE 00OOCHOBAH.

(20 6annos) s

5. Ilers m Bans xynwiu IIOKOJAAKYy pasMEpPOM MSATh Ha IATh JI0JEK, HO, K HX
COYKAJICHHIO, TaKas IIOKOJIAJKa HE JEIUTCS IONOJaM Ha pPaBHOE KOJUYECTBO
nosiek. PeOsta pemmun cbirpaTh B UIPY M OTAATh  “JIMIIHION  JOJBKY
nobenutento. OHM HApUCOBAJIM IIOKOJAAKy Ha KJIEeT4aTol Oymare, 3aKpacuiu
OJIHY KIETKYy M 3alUTPUXOBAIM KJETKH, KOTOPBIE PACIOJOKEHBI Ha TOW XK€
BEPTUKAJIA U TOPU3OHTANIH, YTO U 3aKpalleHHas (CM. pUCYHOK).

- % Ilerss u Bans xonsar o ouepenu. [lepeiM xoaut lletsa. Onu

v ) BBIOHpAIOT OIHy  KIETKY, Kpome 3aKpAalICHHON
-y/% Y 3aIITPUXOBAHHBIX (B Ka4eCTBE MPHUMEpPA HUKE HA PUCYHKE
.//% BbIOpaHHas KileTKa oOo3HadeHa Kpyrom). Ilocime BbIOOpa

27 T 7 KJIETKA OyMara paspes3aercs IBYMS pa3pe3aMH 110 BEPTUKAINA
% %%% U FOpI/ISC})IHTaJII/Ip cp Hepece‘feHyI/IeMpBpBBI6paHHOﬁ pKJIeTKe
.%... CnenywouieMy HrpoKy JOCTaeTCs YacTh C 3aKpalleHHOU
KiIeTkon. [lpm 3TOM KIETKHM, MO KOTOPBIM IIPOXOJAUT pas3pe3, JHajee B HIpe
HE Y4acTBYIOT (B KaueCTBE NMPUMEpPA HA PUCYHKE HUXKE MPUBEACHA YacTh, KOTOpas

nocranack Bane mocne xona Iletn). [IpourpeiBaeT TOT UTPOK, KOTOPBIH HE MOXKET
CZEJIaTh OYEepPEHOU pa3pes.

Kakue nonpku Henb3st BeIOMpaTh llete nnst Toro, yTtoObl HE MPOUTpaTh MOCIE
nepBoro xoaa Banu? Oteet 000cHYTE.

(22 b6anna)

. % Hgm BBIOpaJT I0JIbKY,
. % 0003HAYCHHYIO KPYTOM

. ://% . Egs;z,xioggll?:éocmnacs Bane




Yuusepcumemckasn onumnuaoa wxonvrukos «bervuonoxy 2023-2024 2. 3axnrouumenvuoiii sman

HNudopmaruka. 6 kinace
2 BapHaHT

Paboma paccuumana na 120 munym.

Hanuwiume ne moavko omeembsl, HO U nodpoﬁuble
06’b}lCHeHu}l, Kak smu omeembl nojiyueHsl.

1. Yepes mmdpoBanbHyto MamuHy “KoaupoBIIHMK™ OTIpaBisieTcss 60IbIIOE YHCIIO
COOOIICHHI B CEKYHIy, HO JIJIS ATOTO € TpeOyeTcss Ha4aJIbHBIH KOJ — HEKOTOPOe
apu(meTryeckoe BBIpAXKEHHE, B KOTOPOM HCHOJB3YIOTCS YHCIIa B PA3IUYHBIX
CUCTEMAaX CYHUCJICHHS WU 3HAKU CIIOKEHHUS, BBIUMTAHUS M YMHOXKEHHS. [Ipuuewm,
€clli IpU Mepeaaye He BO3ZHUKIIO OMIMOOK, 3HAUEHHE 3TOr0 BBIPAXKEHUS BCETIa
paBHO 19. Omneparopy Mammsbl “KogupoBumk” HHUKHTE NOCTYNUIO Takoe
BBIp@XEHHE, HO 3HaKW omnepanuil Obuin moTepsiHbl. Bo3MoXHO 1M TO,
4TO 3TO BhIpaXKEHHE ObLIO mepenaHo Oe3 ommOOoK, TO ecTh MoxeT Ju Hukwura
paccTaBUTh 3HAKU apU(PMETHUYECKHX ONepaluil Tak, 4TOObl 3HAYEHHE JTAHHOTO
BbIpaKeHUsI ObLIO paBHO 197

PaccraBpTe BMECTO 3BE€3J0YEK 3HAKM ONEpPalMd  CIIOKEHUs, BBIYMTAHUSA
Y YMHOKEHHUS TaK, 4TOOBI MOJYYHJIOCH 4Yucio 19, mim JoKaxuTe, YTO 3TOrO
CHIEJIaTh HEJIb34.

1110,%2223*A16*110,*115
(18 6annos)

2. Komnanusa “H” — kpynHeimmii pa3pabOTYMK TPHUKIATHOTO MPOrPAMMHOTO
obecnieueHuss. OmHoit u3 cdep HEATEITBHOCTH OTOH KOMITAHUHU  SIBIISCTCS
pa3paboTKa aJrOpUTMOB CXKaTUSg M BOCCTaHOBIEHUs HHopMmanmu. Mooaon
COTPYIHHUK KOMIITAHUU TPEUIOKUIT HEKOTOPBIM alrOPUTM, KOTOPBIH, MO €ro
MHEHUIO, MOJOUET JJI JTF000H MOCIe0BaTeIbHOCTH HATYyPaIbHBIX YHCE:

1. Bce uncna nepeBOsATCS B ABOMYHYIO CUCTEMY CUHCIICHHS M 3allMCBIBAIOTCS
JpYT 3a ApyroM 6e3 pa3aenuTeneii.

2. [lonydyeHHass HNBOWYHAS TMOCJEIOBATEILHOCTD pa3feiseTcs Ha TPYIIbI
10 YeThIpe CHUMBOJIa (OTCUET HAuMHAETCs cjeBa). Eciu 4ucio CUMBOJIOB
He JIeJUTCs Ha 4, TO cIipaBa J00aBISIIOTCS HYJIU TaK, YTOObI YUCJIO CUMBOJIOB
CTaJ0 KpaTHO 4deThipeM. Kaxkmas rpyrma — 5TO HOBOE YHCJIO B JBOMYHOM
CHCTEME CUHCIICHHS.

3. Kancz[a;[ I'pynia ABOUYHBIX 3HAKOB IICPCBOAUTCA BHOBb B JCCATHYHYIO
CUCTCMY CUHHUCIICHUA.



Jliis BoccTaHOBIIeHUSI MH(GOPMALIMK OBbLI MPEIOKEH CIAEAYIOIUN allrOPUTM:

1. Bce unciia nepeBoaATCs B JBOMYHYIO CUCTEMY CUMCIICHUS M 3alIUChIBAIOTCS
JPYT 32 Apyrom 0e3 paz/ieTuTeNei.

2. HOCHCI{OB&TCJ’IBHOCTB pasacisiCTCd Ha TPYIIIBI IO TpU CHUMBOJIA (OTC‘IGT
Ha4YMHACTCA CJ'IGBa), CCJIM YHCIO0 CHMBOJIOB HC ACIUTCA Ha 3, TO CIIpaBa
I[O6aBJ'IHIOTC}I HYJIN Tak, YTOOBI YHCJIO CHMBOJIOB OBLIO KpaTHO TPCM. Ka)KI[aH
I'pyIiia — 3TO HOBOC YHUCJIO B ,ZIBOI/I‘IHOﬁ CHUCTCMC NCUYUCIICHHUA.

3. Kaxknmas rpymnma JBOWYHBIX 3HAKOB TEPEBOAWTCS BHOBb B JICCSITHYHYIO
CUCTEMY CUUCIICHUSI.

Komnanusa nana Bam 3amaHue mpoTeCTUPOBATh 3TOT ANTOPUTM HA KOHKPETHOU
MOCJIEOBATENBHOCTH 3 6 7 6 M OTBETUTH Ha BONPOC HUXKE.

KoppektHo nm  paboTaeT s ATOM  MOCIEIOBATENBHOCTA  AJITOPUTM
BoccTaHoBieHus1? IlpuBenure mpuMep MOCAEAOBATEILHOCTU U3  YETHIpEX
JECATUYHBIX LU(Dp, JUIsT KOTOPOH alrOpUTM CXKaTHsl U BOCCTAHOBJICHHUS OyJeT
paboTaTh KOPPEKTHO.

(22 6annos)

3. Otnmen pa3pabOTOK KOMIIAHHUHU, KOTOpas
3aHUMAETCs Ipy30IIepEBO3KaMH, 3aHAT
CO3JaHUEM HOBOTO IIPOTrPaMMHOTO
oOecrieueHusi. B HekoTopbIil (prunman KoMIaHUU
noctynaer 10 kopoOok pa3Hoit Maccel. Kaxmoi
KOpOOKe, HauuHas C NepBOil, MPUCBOEH HOMEDP

Hauano

c0 u no 9. B xaxgom ¢ummane ectb pooOoT,
KOTOPBIM  MOXKET TMOJHATH JIO00H  Tpy3
Y TIOMEHSTh KOpOoOKM MecTtamu. Pa3paboTumku
HAIMCAJIN aJITOPUTM, KOTOPBIA JIETAET YTO-TO.
Bam gnan ¢parmeHTt anropuTma, KOTOPBIU
3amucaH B BUE OJOK-CXEMBI.

HaHI/IHH/ITe, AJIA 9€Tro NMpCAHAa3HAYCH aJ'IFOpI/ITM?

UTto BBIBEJET alrOpUTM, €CJIM Ha BXOJ MOJATh
[2,35,321,235,12,23,154,36,12,14]

(B xBagpaTtHbIX  ckOOKax  yKa3aHa Macca
KOpOOOK, HyMepamus HadYMHAeTCs C HyJ,
B JaHHOM Tipumepe (Macca-Homep) 2-0, 35-1,
321-2 u T.1.). OTBET OOOCHYMTE.

OomeHn(*,*) MeHseT KOPOOKH MECTaMHU. ( Kowey )

:= 0003HaYaeT orepaTop NpPUCBAaUBAHUS
(18 6annos)



4. Po6ot “b2024” MokeT mepemMeIiaTbCcs BHU3 HA OJIHY KJIETKY 1
U BJIEBO Ha OJHY KiIeTKy. CKOJIBKO CYIIECTBYET CIOCOOOB
n00paThCsl U3 KIETKU, TJe CTOUT poOOoT (KjiIeTka oOo3HadYeHa
oykBoii P) no ¢Qunuma (kierka oOo3HaueHa OykBoil D).
OTtBet obocHYyiiTe.

(20 6annos)

5. Tpakropuctel Muxaun u I[lerp n0DKHBI BClaxaTh OFPOMHOE IOJIE, KOTOPOE
noJieJIeHo Ha yyacTkd. OHU MpHEXaly Ha MOoJie, HO 0Ka3ajoch, YTO MoJie OOJBIIIOE,
a Iletp 1 Muxaun sneHuBble. bbUIO pelIEHO ChIrpaTh B UIPY, KTO MPOUTPAIL,
TOT ¥ BCIIAXHUBAET BCE MOJIE.

Muxann u Ilerp xomar mo ouepenu. llepBeiM xomaut
Muxaun. OHu  BBIOMpPAIOT OAMH  y4acTOK, KpOMeE
3aKpalEHHOro (MOCaXXeH KapTodeiab) U 3alUTPUXOBAHHBIX,
KOTOpBIE  paclojararoTcss Ha TOW K€  BEpPTHUKAIU
U TOPU30HTAIM, YTO M Yy4acTok c Kaprodenem. Ilocne
BbIOOpa yyacTKa TIOJie JIeIUTCA JBYMs pa3pe3aMu
II0 BEPTUKAIM U TOPU3OHTAIM, C  IIEPECEUYCHUEM
B BbIOpaHHON kieTke. ClenyromeMy HWIpoKy JOCTaeTcs
4acTh C 3aKPALICHHOW KJIETKOM. [Ipn 3TOM KJIETKH, 110 KOTOPHIM IIPOLIN pa3pesbl
Jlaliee B Urpe He ydacTBYIOT. [Ipumep miig moss 4 Ha 4 1 Apyroro pacnoiaoKeHus
ydyacTka Cc KaprodeneMm npuBeneH Huxke. [IpourpeiBaeT TOT HWIPOK, KOTOPBIU
HE MOXET CAENaTh XO/I.

Kakune y4acTku Henb3sl BBIOMpaTh MUXauity JJIs TOT0, YTOOBI HE TIPOUTPAThH TTOCIIC
nepBoro xoza I[lerpa? (OtBeT 00ocHYiITE)

(22 6anna)

. % Muxaus BeIOpasT y4acToK,

. %/ 0003Ha4YEHHBII KPYroM
Z

L oo
mEE
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HNudopmaruka. 6 kinace
3 BapuaHT

Paboma paccuumana na 120 munym.

Hanuwiume ne moavko omeembsl, HO U nodpoﬁuble
06’b}lCHeHu}l, Kak smu omeembl nojiyueHsl.

1. Yepe3 mmdbpoanpHyto MammHy “Iludp” ornpaBiseTcs OOJbIIOE YHUCIIO
COOOIICHHI B CEKYH]y, HO JIJIsL ATOTO el TpeOyeTcsi HayaJlbHbIH KOJ — HEKOTOpPOe
apu(pMETUYECKOE BBIPAKEHHE, B KOTOPOM HCIIOJIB3YIOTCS YMCIa B Pa3IMYHbIX
CUCTEMaX CYHUCJICHHUS W 3HAKU CJIOXKEHHWsS, BBIYMTAHUS U yMHOXeHHs. [Ipuuewm,
€CJIM MpU Tepefadye He BO3ZHUKIO OIMMOOK, 3HAUYEHHUE ITOTO BBIPAXKEHHS BCeErAa
paBHO 13. Onepatopy mamwuHbl “KoaupoBmiuk™ AJieKcaHIIpy MOCTYIUJIO TaKOe
BBIpQKEHWE, HO 3HAKU Olepanuii ObUIM MOTEepsHbl. BO3MOXHO JU TO, YTO 3TO
BBIpaXKEHHUE OBUIO TMepenaHo 0e3 OMMOOK, TO €CTh MOXET JU AJeKcaHap
paccTaBuUTh 3HAKU apU(PMETHUYECKUX OIepalii Tak, 4TOObl 3HAYEHHUE JAHHOTO
BbIpaKeHUsI ObLIO paBHO 137

PaccrtaBpTe BMECTO 3BE3J0YEK 3HAKM ONEpPalMi  CIIOKEHUs, BBIYMTAHUS
Y YMHOKEHHUS TaK, YTOOBl MOJYYHJIOCHh 4YUCIO 13, WM JOKaXUTEe, YTO ITOrO
CAeJaTh HEIb3sl.

1110,*205*A16*110,*23
(18 6annos)

2. Kommnanusa “T” 3aHuMaercs TECTUPOBAHMEM IPOTPAMMHOTO OOecreyeHusl.
B sToM Mecslle MM TMOCTYNMJ 3aKa3 Ha TECT HOBOTO allOpUTMa CXKaTHUs
U BOCCTaHOBJIEHUS UHpopManuu. [lo 3asBieHuio pa3pabOTUMKOB aJITOPUTM
pabotaer A Jr000H MoCiIeq0BaTENbHOCTA HATYypaldbHbIX uKces. Hinke npuBeneH
3TOT aJTOPUTM:

1. Bce uyumcna mociaeqoBaTEIbHOCTH TMEPEBOMASTCS B JBOMYHYIO CHUCTEMY
CUMCIICHUS U 3alUCBIBAIOTCS APYT 3a APYroM 0e3 pazeauTeNeu.

2. [lonydyeHHass HnBOWYHAS TMOCJEIOBATEIBLHOCTD pa3eiseTCs Ha TPYIIbI
10 YeThIpe CUMBOJNa (OTCUET HA4YMHAeTcs cieBa). Eciaum 4uciao CUMBOJIOB
HE JeNUTCS Ha 4, TO clieBa MOOABISIIOTCS BEMyIIME HYJIU TakK, YTOOBI YHCIIO
CUMBOJIOB CTaj0 KpaTHO ueTbipeM. Kaxjgas rpymnma — 3TO HOBOE YHUCIO
B IBOUYHON CUCTEME CUUCIICHUSI.

3. Kancz[a;[ I'pyniia ABOUYHBIX 3HAKOB IICPCBOAUTCA BHOBb B JCCATHYHYIO
CUCTCMY CUHHUCIICHU:.



Jliis BoccTaHOBIIeHUSI MH(GOPMALIMK OBbLI MPEIOKEH CIAEAYIOIUN allrOPUTM:

1. Bce uncna nepeBoATcs B ABOMYHYIO CUCTEMY CUMCIICHUS M 3alMChIBAIOTCS
JPYT 32 Apyrom 0e3 paz/ieTuTeNei.

2. HOCHCI{OB&TCJ’IBHOCTB pasaciACTCd Ha T'PYIIIBI IO TpU CHUMBOJIA (OTC‘IGT
Ha4YMHACTCA CJ'ICBa), CCJIM YHCJIO CHMBOJIOB HC JOCIUTCA Ha 3, TO CIIpaBa
I[O6aBJ'IHIOTC}I HYJH Tak, YTOOBI YHCJIO CHMBOJIOB OBLIO KpaTHO TPCM. Ka;w:[as{
I'pyIiiina — 3TO HOBOC YHUCJIO B I[BOH‘-IHOﬁ CHUCTCMC UCHUCIICHU.

3. Kaxknmas rpymnma JBOWYHBIX 3HAKOB TEPEBOAWTCS BHOBb B JICCSITHYHYIO
CUCTEMY CUUCIICHUS.

Komnanusa nana Bam 3amaHue mpoOTECTUPOBATH 3TOT ANTOPUTM HA KOHKPETHOU
NOCJIETOBATENBHOCTH 7 6 3 6 M OTBETUTH Ha BOIPOC HUXKE.

KoppektHo n1m  paboTaeT g 3TOM  MOCIEAOBATENBHOCTA  AJITOPUTM
BoccTaHoBieHus1? IlpuBenure mpuMep MOCIEIOBATEILHOCTH U3  YEThIPEX
JNECATUYHBIX LU(]p, JUIST KOTOPOH alrOpUTM CKaTHs U BOCCTAHOBJICHUS OyJneT
paboTaTh KOPPEKTHO.

(22 6annos)

3. benbuoHOK TOJIBKO HENAaBHO Hayal 3aHUMAaThCs
IPOrPaMMHUPOBAHUEM, JUISI U3YyYEHUS OH HCIIOIb3YET
urpy “I'py3umk”. DTa urpa COCTOUT U3 HEKOTOPOTO
yyclia ypoBHeW. Ha KaxaoM ypoOBHE WIPOK JOJDKEH
HaIuCcaTh HEKOTOPYIO IPOrpaMMy WIN
NPOAHAM3UPOBATh M MOHATH JJI YEro HyXeH
NpEeMIOKEHHbIA  anroput™M. Bam  naH  ¢parmeHt
HEKOTOPOTO aIropuT™Ma M3 OTOM HIpPbl. A — 3TO
HEKOTOpass  YNOpSAJOYEHHAs  IOCIEN0BATENBHOCTh
MIPOHYMEPOBAHHBIX KOPOOOK.

Hanummire, i1 4ero npeaHa3HavueH aaropuTm? Ali] > Alid_max]
Jlnis yero Hy»Ha repeMenHast 1d_max?

Uro BBIBENET alTOPHUTM, €CIM Ha BXOJ TOJATh
[123,95,321,10,42,523,154,36,122,14] (B kBagpaTHBIX
CKOOKax yKa3zaHa wmacca KOpoOOK, HyMmeparus
HAYMHACTCSA C HYyJIA, B JIaHHOM TIpuMepe (macca-
Homep) 2-0, 35-1, 321-2 u 1.1.). OTBeT 0OOCHYITE. j

Swap(*,*) MeHseT KOpoOKH MECTaMHU.

B miectuyrofibHUKE HAXOIUTCS LUK, KOTOPBIM MPOXOAUT Bce 3HaueHus oT 0 110 8
BKJIIOUHMTENLHO, T.€. 0,1,2,...,8 c marom 1.

:= 0003HaYaeT orepaTop NpPUCBAaUBAHUS
(18 6annos)



4. PoOoT “b24” MOXeT mepeMeaTscsi BBEPX Ha OJHY KIETKY P
U BIPaBO Ha OAHY KiIEeTKy. CKOJBKO CYHIECTBYET CIOCOOOB
00paThCsl U3 KIETKH, TJI€ CTOUT poOOoT (KiIeTKka 0003Ha4YeHa
oykBoii P) no ¢unmma (kimerka oOo3HaueHa OykBod D).
OTtBet obocHYiiTE.

(20 6annos)

5. Hepen HUI'POKaAMH HAXOJUTC KIICTYATOC ITIOJIC IIATh HaA ITATH KJICTOK.

% Ba urpoka Ilepsriit 1 Bropoit xomadat mo ouepeau. Haunnaer
11 U | i p p p p

L T i, i vosopots an srant. sanaronann,
_ , , .
% HUrpokn Ha KaXIoM XOJy BBIOMpAIOT OJHY KJIETKY, KpOMeE
% 3aKpalleHHOW M 3alITpuXxoBaHHbBIX. [lociie BbIOOpa KileTKH
% Z0CKa  paspesacTcs JBYMA paspesaMm MO BEpTHKaNM
U TOPU30HTAIM, C T[IEPEeCcCYeHHEeM B BBIOPaHHOM KIIETKE.
CrnenyroomeMy HUIPOKY JOCTaeTCs 4YacTb C 3aKpalleHHOM KieTkod. Kierkw,
10 KOTOPBIM IIPOXOJAT pa3pessl, Jajee B UTPe He y4acTBYIOT. [Ipumep misa qocku
4Ha4 u [Apyroro pacrloJOXKEHHUs 3aKpallleHHOM KIETKU TPUBEAECH HUXKE.
IIpourpsIBaeT TOT UIPOK, KOTOPBIA HE MOXKET CIIEIaTh pa3pes.

Kakue nepBbie xonpl npuBenyT [lepBoro urpoka K €ro nNpoUrpsIily Mocje IepBoro
xona Broporo? OtBeT o0ocHyWTE.

(22 6anna)

. % 1;166(1;);35;171 ;35161;111 ;cne;Ky,
.% HAYCHHYIO KPYTOM

= Z// = e xos Hepmera
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Nudopmaruka. / kiace
1 Bapuant

Paboma paccuumana na 120 munym.

Hanuwiume ne moavko omeembsl, HO U nodpoﬁuble
06’b}lCHeHu}l, Kak smu omeembl nojiyueHsl.

1. B BommeOHOM KOpPOJIEBCTBE AJbliepaja >KUBYT OT 46 110 52 Marmdyeckux
cymecTB. B KoposneBcTBe oOWUTaOT Oeible MEIBEAW M JIUCHI C BOJIICOHBIMU
criocoOHocTsIMU. Kaxaplii Oenblii MeBEIb TOIJICPKUBACT JPYKECKHNE OTHOIICHHUS
C CEMBIO JIMCaMH, a KaXK/1asi JINca — CO BCETO TPEeMs OCIBIMU MEABE ISIMH.

CKOJIbKO BCET0 Maru4ecKux CYyIIECTB KMBET B KOPOJEBCTBE Albaepaa?
(15 6annos)

2. B crpane "Marumdueckas cHUCTEMa CYHCICHHS" BONIICOHHUIIE MOHATOOMIHCH
JUIS 3aKJIMHAHKWS BCE HaTypajbHble yuciaa A0 8192, koTopele MNOAUYUHSIOTCA
YCJIOBUIO: €CJIM K TAKOMY YMCITy NTpUOaBUTh 1, TO cyMMa udp B IBOMYHOM 3aMUCH
MOJIYYMBIIIETOCA YHWCIa OKAKETCS POBHO B 4 pa3za MeHble, 4eM cymma mudp
B JIBOUYHOM 3aITMCH UCXOJHOTO YHCIIA.

[ToMoruTe BOJIMICOHHUIIE OMPEAETHTh, CKOIBKO CYIIECTBYET TAKMX YUCEJL.
(20 6annos)

3. BonmeOHuIla M3y4aeT Maru4eckKue KpPUCTAJUIbl, KaXIbld M3 KOTOPHIX HUMEET
CBOM YHUKaNbHBIN WIACHTU(GUKAIMOHHBIN HOMep. OHa pemmia, 4YTO KaXKIbIi
KpUCTaJL1 OyZleT UMEThb HOMEP, COCTOSIIIUN U3 ABYX OYKB, 32 KOTOPBIMH CJIEIYIOT
yeTbipe nudpsl yepes aeduc, Hanpumep, LM-7392.

BonmeOHu1ie cTajgo MHTEPECHO, CKOJIBKO BCEr0 CYIIECTBYET Pa3IUYHbIX HOMEPOB
s kpuctauioB. [lomorute BosieOHuIle y3HaTh OTBET. (/IBe OykBBI OepyTcs
U3 26 MPONUCHBIX OYKB aHTJIMMCKOTO ayipaBuTa).

(15 6annoe)



4. SlpocnaB HAMIEN B KHWKKE QJITOPUTM M 3aXOTeJ Y3HATh, KaKoi OyAeT pe3yabTar
ero paboTbl, HO KOMIIbIOTEpa Tmoa pykod He Obuio. Ilomorure SpocnaBy
OTIpEJICNINTh, Kakoe 3HaueHue nepeMeHHod SUM Oyner BBIBEIEHO B pe3ysbTare
paboThl anroput™a. B oTBeTE yKaX)UTE 1EN0€ YUCIIO.

Ipumeuanue: (X % Y) BbIUUCIIAET OCTATOK OT IEJIOYUCICHHOTO JefieHus: X Ha Y.

Havyano

HeT aa
X%2=0

l i BbiBoa SUM ;

SUM = SUM + X

(20 6annos)

5. lIBa npyra, Auapei u SIpocnas, mo0OsST UrpaTh B UTPY HA TUISHKE, PUCYIOT KPYTH.
OnHu npuxoaIT Ha UK, Te yke HapucoBaHo N kpyroB (1 < N < 12), u pucyror
Kpyrd TMOOYEPEIHO IO MpaBUiIaM: 3a OJWH XOJ MOXXHO HapucoBaTh 2 WU 5
KpyroB. AHApeil nenaer xoA mnepBbiM. Llenb Wrpbl — TOCTUYL WM NPEBBICUTH
13 xpyroB Ha mispke. Urpok, mocie xoja KOTOPOTo Ha IUISHKE BIIEPBBIE OKAXKETCS
HapucoBaHo 13 wiu Oosiee KPyroB, CUUTACTCS TOOCAUTENIEM.

Ternepp, OTBETbTE HA BOIIPOCHL:

a) [Ipu kakoM MUHMMAaJIbHOM KOJIMYECTBE y>KE€ HAPUCOBAHHBIX KPYroB Ha Iisike N
SApocnaB MOXeT 3aBO€BaTh MOOEy CBOMM MEPBBIM X0JIOM, HE3aBUCUMO OT XOJIOB
AHpnpes?

0) Ilpm kakumxXx IBYX HAWMMCHBIIHMX 3HAYCHUSX KOJUYCCTBA YK€ HAPUCOBAHHBIX
KpyroB Ha Twspke N AHapeit MokeT BBIUTpaTh CBOMM BTOPBIM XOJOM, HECMOTPS
Ha Jr00bIe AekicTBus SIpociaBa?

(30 6annoe6)



Yuusepcumemckasn onumnuaoa wxonvrukos «bervuonoxy 2023-2024 2. 3axnrouumenvuoiii sman

Nudopmaruka. / kiace
2 BapHaHT

Paboma paccuumana na 120 munym.

Hanuwiume ne moavko omeembsl, HO U nodpoﬁuble
06’b}lCHeHu}l, Kak smu omeembl nojiyueHsl.

1. B xoponeBctBe 3Be3gHoro CustHust ®uByT OT 41 10 49 Maru4yeckux CyIIecTB.
B koponeBcTBe obutaroT BoimieOHbIe 3Bepu merackl U (eHukcol. Kaxapiii merac
MOJJIEP)KUBAET JIPY’KECKUE OTHOIICHHS C MIECTbIO (PEHUKCAMM, & KaXIblii (DEHUKC
— CO BCETO IIATHIO MIEracaMHy.

CKOJIBKO BCETO BOJIICOHBIX CYIIECTB KUBET B KOPOJIEBCTBE 3Be3HOr0 CUgHUS?
(15 6annos)

2. Kak-To pa3 BoONImIEOHWK OTIPABUJIICS Ha TOUCKH JPEBHETO Marm4ecKkoro
apredakTta, KOTOpbI XpaHwicsi B ceiide B 3abpomieHHOM 3amke. CyliecTByeT
TosibkO 10 MOMBITOK OTKPBHITH cehd. UToObI OTKpHITH ceil) HYX HO pPEIIUTh
MaTEMaTUYECKYIO0 TOJIOBOJIOMKY, Ha BBOJA Kozaa jgaercs 10 mombiTok. OH Hamien
B KOMHaTte c ceddom 3amucky ¢ 3aragkoi: «OIHO M3 HaTypajJbHBIX YHCEI,
MeHbIIUX 512, y KOTOphIX cymMMa IM(p B JBOMYHON 3aMUCH YBETUUIUTCS B 3 pasa,
€CJIM K YHUCITy TPUOaBUTH 1».

CKOJIbKO BCETO CYIIECTBYET YKHCEN, KOTOPhIE MOTYT OBITh KOJIOM OT ceiida?

CMOXeT 1 BOJIIEOHUK OTKPBITH celd, ecnu OyaeT nepedupaTh BCe BO3MOKHbBIE
KOJIbI OT ceida?

(20 6annos)

3. B Mupe BommeOcTBa CymecTBYeT APEBHUN OpJICH, KOTOPBIA HyMEpYyeT CBOHM
Marudeckue apredaxTbl. Y KakIoro apredakta €CTh YHUKAJIBHBIA HOMED,
COCTOSIIIIUN W3 TSITH CUMBOJIOB, TJIE MOTYT HCIIOJL30BAaThCsl Kak OYyKBBI U3 26-
OYKBEHHOTO aHTJIMICKOTO andaBUTa, TaK WU JECATHYHBIE LU(PBI, MOCICTHUN
CHUMBOJI 00513aTEIIbHO TOJDKEeH ObITh OykBOii, HanmpuMmep: 3B3LG.

BenpMe ObIJIO MHTEPECHO y3HATh, CKOJIBKO CYILIECTBYET Pa3IMYHBIX KOMOWHAIUN
s 3Tux  apredakroB. Ilomorute BenbMe Y3HATh KOJIMYECTBO BO3MOXKHBIX
YHUKaJIbHBIX HOMEPOB JIJIsl apTe(PaKToB.

(15 6annoe)



4. Makcum Ham€n B CTapoil KHUXKKE ajJrOpUTM, U 3aXOTell y3HaTh, Kakou Oynmer
pe3ynbTaT ero padoThl, HO KOMIIbIOTEpPA MOJ pykoit He ObL0. [Tomorute Makcumy
OTIpEJICNINTh, Kakoe 3HaueHue nepeMeHHod SUM Oyner BBIBEIEHO B pe3ysbTare
paboThl anroput™ma. B oTBETE yKaX)UTE 1IEN0€ YUCIIO.

Ipumeuanue: (X % Y) BbIUUCIIAET OCTATOK OT IEJIOYUCICHHOIO JiefieHus: X Ha Y.

Havano

HET at=

,a_' BriBOg SUM ; I
SUM = SUM +x

—

Lo =i+

(20 6annos)

5. Jlpa Opara, VBan u Brnagumup, npugymanu Urpy: MoouepeaHo I00aBIsSTh
B Ba3y ¢ koH(peramu 1o 1, 2 wim 3 koH]eThl 32 onuH XoJ. VM3HayanbHO B Base
Haxonutcss N koHper (I < N < 12). IlepBeim xon npemaer MBan, y o6omx
MaJbYMKOB HEOTPAaHUYECHHOE KomuecTBO KoHbeT. Mrpok, mocie xoma KOTOpOro
B Ba3e BIEpBble OKaxkeTcs 13 unu Oosbiine KOH(DET, MoOek)aaeT U 3adupaeT Bce
KOH(peThI cebe.

Teneps, OTBETHTE HA BOIIPOCHI:

a) Ilpy xakoM MHUHMMaJIbLHOM KOJIMYECTBE YK€ HaXosauuxcs KoHdeT B Baze N
Brnagumup MoXeT 3aBoeBaTh IMOOEAYy CBOMM TMEPBBIM XOJOM, HE3aBHUCHUMO
oT xo10B MBana?

0) Ilpn kakux ABYX HaMMEHBIIMX 3HAUYCHUSX YyXe MMeromuxcs Konder B Baze N
MBaH MOXeET BBIMIPAaThb CBOMM BTOPBIM XOJOM, HECMOTpS Ha JIIOOBIE JEWCTBUSA
Bragumupa?

(30 6ann06)



Yuusepcumemckasn onumnuaoa wxonvrukos «bervuonoxy 2023-2024 2. 3axnrouumenvuoiii sman

Nudopmaruka. / kiace
3 BapHuaHT

Paboma paccuumana na 120 munym.

Hanuwiume ne moavko omeembsl, HO U nodpoﬁuble
06’b}lCHeHu}l, Kak smu omeembl nojiyueHsl.

1. 3aragouHbiii jec DIAPOHUS — MECTO, TJI€ JPEBHHUE >KUTEIU 00JIaTaroT
Maruuecko cwioi. B mikone BommeOcTBa «ApkaHus», B kiacce «JlecHbie
TaHBI», ydaTrcs OeilpuyaTa M JHCATa, Bcero ot 33 1o 47 BOJIMICOHBIX CYIIECTB.
Kaxnaplli O€IbYOHOK TMOJJACPKMBACT MHCTHUECKYIO CBs3b C¢ 11 nmcstamu,
a KaXXJIbIH JTMCEHOK OOIIaeTCs ¢ POBHO 6 OeIpyaTaMH.

HailiguTe oOiee konuuecTBO Oenbyat U JUCAT B Kilacce «JlecHble TaliHbI» B ILIKOJIE
BOJIILIEOCTBA «APKaHUD» B 3araJOuHOM JIeCy DIAPOHUS.

(15 6annos)

2. CKOJIBKO CYIIECTBYET HaTypalbHbIX yucel, MeHbINX 1024, yIoBIeTBOPSIOMINX
CIIEIYIOIIEMY YCJIOBHMIO: €CIM K TaKoMy 4ucilay npudaBuTh 1, To cymma 1mudp
B IBONYHOM 3aIlMCH IIOJyYMBLIErOCS YUCIIA OKAXETCS POBHO B 3 pa3a MEHBIIE,
yeM cyMMa nu@p B JBOMYHOM 3aIIMCH UCXOAHOTO yKcia. B oTBere ykaxure 1enoe
YHUCJIO.

(20 6annos)

3. B mupe BommebcTBa CyIIECTBYET APEBHUN CBUTOK, B KOTOPOM OITMCAHBI
MATA3HAYHBIC YHWCIIa, 00Jajaroniyue BoJmeOHoN cuiior. Kakngoe u3 »TuxX umcen
JIOJKHO JIETTUTHCS Ha 5 U COCTOSITh U3 YHUKAIBHBIX ITUQP.

CKOJIbKO CYIIECTBYET PA3IUYHBIX MITU3HAYHBIX YHCEN, O0JIaIaloNIuX STUMHU
cBoMcTBaMu?

(15 6annoe)

4. Maia pemwia HayaTh W3y4yaTh aJirOPUTMBI, OHA HalllJla B KHUXKKE aJlTOPUTM,
3aMMCaHHBIA B BUAC OJOK-CXEMBI, U 3aX0TeJla Y3HaTh, KaKOW OyaeT pe3ysbTar ero
paboThl, HO KOMIBIOTEpA TOJ pykKoi He Obuto. [lomormte Marie omnpenenurs,
Kakoe 3HaueHWe TmepeMeHHoi N OyaeT BBIBEIEHO B pe3yibTaTe paboThI
anroputrMma. B oTBeTe ykaxkxute neaoe 4ucio.

Ilpumeuanue: (X % Y) BRIYUCIISET OCTATOK OT LIEIOYMUCICHHOTO JieJieHus: X Ha Y.



N=N-i% 10 i=i+1

KOHel

(20 6annos)

5. [lonuna u Baps oka3zaauck B MUCTHYECKOM JTAOMPUHTE, TJI€ UM HYKHO MPOUTH
4yepe3 CEepHUI0 UCIBITaHUM, YTOOBI JAOCTUYH BbIXoJa. OMHO U3 HUCHBITAHUNA OBLIO
CJIEAYIOIINM: YYaCTHHIIbI JOJIKHBI IEPECeUYb MOCT, COCTOSIIMNA M3 Y3KHX IUIMT.
Moct cocroutr n3 20 miurt, mpoHyMepoBaHHbIX OT 1 0 20 oT Hayana mocra.
B Hauane onu Haxonarcs Ha miaute noj HomepoMm N (I < N < 20). [eBymku
MEepEMEIIAIOTCA MO IUINTaM BMECTE€, HO Ha CKOJIbKO IUIMT ME€PEMECTUThCA,
BbIOMpatoT moodepenHo. Ilepswiii xoa nenaer Ilonmna. 3a OaWH XO4 MOKHO
NEepPEeMECTUTHCA Ha | TJIMTKY WJIM Ha TUIMTKY ¢ HOMepoMm N*2. rme N — HOMmep
IJTUTKY, HA KOTOPOM OHU CTOST ceduac. [lobeauTenemM B MCMBITAHUM CUUTACTCS
TOT, KTO MEPBBIM CJEIAET X0/, MOCIe KOTOPOr0 YYaCTHUIIBI OKaXYyTCs 32 MOCTOM,
TO €CThb Ha IUIMTKE noJ HoMepoMm 21 wum Oonbiie (MOCT TPEOJOJIEH),
a IPOUTPaABIINM JTOJDKEH OYJIET MPOXOIUTh JPYroe UCIIBITAHUE JIJISl BBIXO/IA.

Hanpumep, oesywiku 6 nauane ucnetmanusi Haxoosamces Ha auevxe N=18. [lonuna
8blOUpaem 6apuaHm nepemecmumvbcs Ha naumky noo Homepom 18*2. Ilonuna
u Baps emecme Oondicubl nepeiumu Ha naumky 36, mocm 3axoHuuics, lloauna
NPOULIA UCHBIMAHUE U MOdCem NOKUHYMb 1abupunm, a Baps 6yoem npoxooums
Opy2oe ucnvimauue.

OTBeTHTE HA BOIMPOCHI:

a) Ha kakoil camoil OMbKHEW MUIMTKE K Hadaldy mMocTa Bapsi MOXeT 3aBoeBaTh
noOey CBOMM MEPBBIM X0JI0M, TTociie Jitoooro xoa [ToauHbr?

0) Kakoe HaumeHblee 3HaueHrue Homepa UTKK N no3BossieT [loauHe BoIMrpaTh
CBOMM BTOPBIM XOJIOM, HECMOTpsI Ha JitoObIe AeiicTBust Bapu?

(30 6ann086)



Yuusepcumemcxas onumnuada wkonvruxkos «benvuonoxy 2023-2024 2. 3axarouumenvuuiii osman

Nudopmartuka. 8 kiaace
1 BapuanT

Paboma paccuumana na 240 munym.
Bce pewenun 00n11cHbl 661mp NOIHBIMU U 0OOCHOBAHHBIMU.

1. Ilets, paboTasi CUCTEMHBIM aIMUHUCTPATOPOM, CTOIKHYJICSI C HEOOXOAUMOCTBIO
CO3/1aBaTh PE3EPBHBIC KOMHUM JJAHHBIX M PEIIWJ UCIOJIb30BATh JIJIi UX XPaHCHHS
oOnmayHoe xpaHwmile. B Tmpoiecce H3ydeHHs XapaKTEPUCTHK O00JIAYHOTO
XPaHWINIIA, OH OOHAPYXIII, YTO B HEM yYCTAHOBJICH MEXaHU3M 3arpy3ku (HailsioB
dbparmentamu 1o 100 Kbaitt. Ilpn sToM Ha mnepemauy Kaxjaoro dparmeHra
B 00JlayHOE XpaHumuiie Tpedyercs 35 Mc, elle 5 MC 3aHMMaeT ero COXpaHEHUe,
a Ha YBEJIOMJICHHE TIOJIb30BaTelNsl 00 YCHEIIHOM COXpaHEHUH U 3ampoc
cnenyromiero ¢parmenta B 100 Kbaiit tpatutcsa eme 30 mc. Iloka yBegomieHue
HE MPUJIET, OTIPABUTH CIEAYIOIINNM MAKET JAHHBIX HEBO3MOXkHO. llers 3amancs
BOIIPOCOM: CKOJIBKO JIaHHBIX OH CMOXKET 3arpy3uTh B OOJa4HOE XPAHUIIUIIE
3a cytku? Ilpu pemienun 3amauud OyJieM CUUTaTh, YTO pa3Mep Kaxjoro aiina,
nMeronterocs y [leru, kparen 100 Kbair.

(15 6annos)

2. SlpocmaB pemmi M3y4dTh pasiudHble Jorudeckue (yHKiuu. OH y3HAI, 4TO
(YyHKUMMA 3aBUCAT OT aApPryMEHTOB (apryMEHTbl MOTYT NPUHHUMATh 3HAUYCHHE
«HUCTHHA», 0003HaYaeMoe Kak «1» M «JI0xkb», 0003Hayaemoe Kak «0») U ecTh TpH
OCHOBHBIX JIOTUYECKUX (PYHKIHU: KHE», «I» U «HIIN».

C momoIipl0 OCHOBHBIX (DYHKIIMH SIpociaB pemmil COCTaBUTh CBOIO M Ha3Bal €e
«berray OH omnpenenun 3HadeHus GyHKIUU «berTtay, 3aBuUcAmEel OT JBYX
apTyYMEHTOB, CIICIYIOIICH TaOnIle UICTHHHOCTH:

XY | berra(X,Y)
00 1
01 1
10 0
11 1




Ncnonwiys dyukiuio «beTta» u y)xe U3BeCTHbIE HAM OCHOBHBIE (DYHKIIMH, MOKHO
CTPOUTH CJIOKHBIC JIOTUIECKNE BBIPAKEHUS, 3aBUCSIIINE OT OOJBIIIOTO KOJUYECTBA
JOTUYECKUX mnepemMeHHbIX. [locuuTaiite, CKOJBKO MOKET OBITh PpPa3HBIX
KOMOHWHAIIMN 3HAYCHHUH JIOTHYECKUX TepeMeHHBIX Xo, X1, X2, X3, Xa, Xs, TaKuX,
yTOOBl TOJIy4asoch 3HadeHue «0» B pe3yJbTaTe BBIYUCICHUS CIEIYIOLIETO
JIOTUYECKOTO BBIPAXKEHHUSI:

Xo u X, u (berra(berra(berra(X,,X3),X,),X5))
B oTBeTe ykaxuTe 1esoe Yucio.

Ilpumeyanue: nBe KOMOWMHAIMM 3HAYEHUN JIOTMUECKUX IEPEMEHHBIX OyIyT
CUMTATBCSl PA3JIMYHBIMH, €CIIM OHHM OTJIMYAKOTCS 3HAYECHUSMH XOTsS Obl OJHOMU
IIEPEMEHHOM.

(20 6annos)

3. Bacs mpuayman aaropuTM I MOAYYEHUs Yrciia, KOTOPOE XOUYET UCTIOIb30BaTh
JUJIS1 TapoJisi. AJITOPUTM 3alicaH B BUAE OJIOK-CXEMBI:

i or 0 go 1 000 000 000 000 >7
d 2'1035*;'20 5 i BbiBOA S ;

Ha4ano

OH XJ1aJ1 ey HOYb, MIOKa KOMIIBIOTEP MOCYUTAET OTBET U OYEHb TOPAMUTCS, YTO
MOJYYUTh 3TO YUCIO oueHb TpyaHo. Ho IleTs, mocMoTpeB Ha alroputM, ckaszai,
YTO C UCIOJIb30BAHUEM IMPOCTOTO KAIBKYJISATOPA OH BBIYHCIUT PE3YJIbTAT PAOOTHI
anroput™a 3a ogHy MuHYTy. OObsicHute, kak lletss cmor "B3nmomaTs" anropuTm
Bacu u 3anummTe Kakoe 4iciio BBIBOJUT 3Ta MporpaMma.

Ipumeuanue: (X % Y) BBIUUCIISIET OCTATOK OT LEJIOYUCIICHHOTO JiefieHns X Ha Y.
(15 6annoe)



4. Jlana mocie1oBaTelbHOCTh HATYypalibHbIX uncesl. HyHOo HanmucaTh nporpaMmmy,
KOTOpasi ONPEJICTUT SIBISETCS JIM 3Ta MOCIEA0BATEIbHOCTh MOCIEI0BATEIIbHOCTHIO
yucen Jlroka. Ecinu 1a, To BBIBECTH dyepe3 NpoOesr CyMMy TpeX CIAEAYIOIINUX YWICHOB
nporpeccuu, eciu HeT, To BeiBecTd NO. Ha BXoa mporpamme mopaercsl cHayaia
yucno N (3<N<100) — xonuuecTBO uucels, 3areM N 4HCeNl MO0 OJHOMY YHCITY
B CTPOKE.

Ipumeuanue: nonodbHo umnciiaM PudboHauuy, Kaxnoe ynciao Jroka omnpenensercs
KaKk CyMMa JIByX €ro NpeAblAylIUX YIEHOB, /i€ MEpBbIe /1Ba uucia Jlroka paBHbBI
2 1 1 COOTBETCTBEHHO.

Ipumep 6x00HbIX U BbIXOOHBIX OAHHBIX.

BxoaHble maHHbIE BrIX0o1HEBIE TaHHBIE
5 58
2

1

3

4

7

5 NO
2

1

9

7

3

(15 6annos)



5. Ha nnockocTu 3amaHo aecsth Touek. Hanummre nporpaMmy, KOTopasi HAXOIUT
KBaJpaT MAaKCHUMaJbHOW IUIOMAAM CO CTOPOHAMH, NapaJUIEIbHBIMH OCSM
KOOpJIMHAT U C BEpUIMHAMU B YETHIpEX TOUYKax U3 3aJaHHbIX. Ha Bxoa nomaercs 10
CTPOK, B KaXJI0M M3 KOTOPBIX 3alIMCAHO IO JBa YKCIa — KOOPAHHATHI TOYeK. Bce
KOOPJIMHATHI LIEJble U HE MPEBbIIAOT 1Mo Moayso 100. BeiBeauTe oaHO 4HCIIO:
IUIOIIAAbL HAllIGHHOTO KBajparTa. Eciu Takux KBaapaToB HET, BEIBEUTE YHUCIIO -1.

Ilpumep 6x00HbIX U BbIXOOHBIX OAHHBIX

BxoiHBIE JaHHBIE BBIXO/IHBIE TAHHBIE
00 100
30
100
03
33
103
010
88
310
1010
00 -1
03
05
44
13
53
78
100
11
60

(15 6annos)




Yuusepcumemckas onumnuada wkonvHukog «bervuonoxy 2023-2024 2. 3axnmoyumensvhsviii sman

Nudopmartuka. 8 kiaace
2 BapuaHT

Paboma paccuumana na 240 murym.
Bce pewenun 0011cHbl 661mp NOIHBIMU U 0OOCHOBAHHBIMU.

1. Erop, paboras HajJ UIKOJIbHBIM HWHAWUBUIYAJIbHBIM IPOEKTOM, CTOJKHYJICS
C HEOOXOJIMMOCTBIO  CO3/1aBaTh pPE3€pBHBbIC KOMHUM JIAaHHBIX M XpaHUTh UX
B 00JlayHOM XpaHwmile. B mpoliecce u3yudeHus O0OJAYHOTO XpaHWIMILA,
OH OOHapYKWJI, YTO B HEM YCTAHOBIIEH MEXaHU3M 3arpy3ku ¢aiioB ¢pparMeHTamMu
nmo 250 Kbaiit. [Ipu sToM Ha mepemayy Kaxaoro (parmeHta B 00JIauHOE
XxpaHununie Tpedyercas 60 Mc, emie S5 MC 3aHMMaeT €ro CoOXpaHEHHe,
a Ha YBEJJOMJICHUE TIOJIb30BaTeNIsi 00 YCHEIIHOM COXPAaHEHWHW U  3ampoc
cnenyromero ¢parmenta B 250 Kbaiit tpaturcesa eme 30 mc. Iloka yBegomicHue
HE MPUJIET, OTIPABUTH CIEAYIOIIUA MaKeT JAaHHBIX HEBO3MOXHO. Erop 3amancs
BOIIPOCOM: CKOJIbKO JIaHHBIX OH CMOXXET 3arpy3uTh B 00JIaUHOE XPaHWIIHUIIE 3a
cyTtku? M3BecTHO, UTO pa3Mep Kaxaoro nepenaBaeMoro Qaiina kparen 250 Kbaiir.

(15 6annos)

2. SIpocnaB pemui MOrpy3UThCs B U3YUYEHHE PA3IMYHBIX JIOTHYECKUX (PYHKIUH.
OH y3Hal, YTO JIOTMYECKUE (PYHKIIMU 3aBUCAT OT apryMEHTOB, KOTOPbIE MOTYT
ObITh JINOO «UCTHHAY, JIUOO «IOKb». CyYIIECTBYIOT TPU OCHOBHBIC JIOTHUECKHE
GYHKIHUU: «HE», «U» U KU,

C nomo1pi0 KOMOMHAIIMA OCHOBHBIX (DYHKITMI MOXHO CO37aTh 00Jiee CIOKHBIC
cocTaBHble Jornueckue QyHkiuu. OH 3auHTEepecoBajCs (PyHKUMEH «CTpesKa
[lupca» (oHa o0O0O3HA4YaeTCs CHUMBOJOM «|»), KOTOpas 3aBUCHUT OT JBYX
apTyMEHTOB U €€ 3HaYCHHE 3a/1a€TCs CIEIYIONIel TaOIuIeil HCTUHHOCTH:

XY | XY
00 1
01 0
110 0
111 0

SpociiaB Ha OCHOBE CBOMX 3HAHUM COCTaBUJI JJOTUUECKYIO (DYHKITHIO:
F(Xo, X1, X5, X3, X4, X5) = (Xo i X)) 1 (X2 4 X3) 4 (X, | X5)).

[Tomorure eMy moOCYUTATh, CKOJIBKO MOKET OBITh PA3HBIX KOMOWHAIIMK 3HAYCHUI
JOTUYECKUX TepeMeHHbIX Xo, Xi, Xo, X3, X4, Xs, Takux, 4ToOBI 3HAYCHUE
byakuun F moaydanoch paBHBIM «0».

Ipumeuanue: OBe KOMOWHAIMM 3HAYEHUH JIOTHUECKUX IEPEMEHHBIX OyayT
CUNTAThCSA Pa3IMYHBIMU, €CIIM OHHM OTJIMYAIOTCS 3HAYEHHUSIMH XOTS ObI OIHOM
nepemenHoit. (20 6annos)



3. SIpocnaB HamIEN B KHMKKE aJITOPUTM, U 3aX0TEJ y3HATh KaKOW OyneT pe3yiabTaT
ero paboThl, HO KOMITBIOTEP CUMUTAET CIUIIKOM JOJITO0 M y SIpociaBa HE XBaTaeT
TEPIICHUS] CTOJIBKO »XJAaTh. [IpoaHann3upoBaB 3TOT anroput™, SpociaB MOHs,
YTO MOKHO Y3HaTh €ro pe3yJibTaT C MOMOIIbIO MPOCTOTO KabKynsTopa. [lomorure
SpocinaBy omnpenenuTh, Kakoe 3HAYCHHE TEPEeMEHHOM S OyneT BBIBEICHO
B pe3ynbrare paboTsl anroputMa. OOBICHUTE, KaK MOXHO OOOWTH 3TOT aJITOPUTM
U 3aMUIIMTE KAKOE YMCIIO BHIBOJUT 3TA MPOrpaMMa.

Ipumeuanue: (X % Y) BbIUUCIIAET OCTATOK OT L[EJIOYUCICHHOTO efieHus: X Ha Y.

Ha4ano

S =1 000 000 000 000 000

—< i or 0 no 999 999 999 999

HET na

d=i%3+i%13
l i Belzog S ;

S$=S-d

Ha4ano

(15 6annos)

4. Hy>xHO HanmucaTh MporpaMMy, Kotopas pemaet 3aaady HapasHbl: HallTH 4ucio
KOPOB M TEJIOK, MOSIBUBIIMXCS OT IBYX KOPOB 3a N JIET, IIPU YCIOBUH, YTO KOPOBa
B Hauajie KaKJIOro roja NPUHOCHT TEIKY, a TEINKA JAET TAaKOE K€ IMOTOMCTBO
B HaUaJie KaXXIO0TO TIoja, HAYWHAS C YETBEPTOrO Toja JKU3HUA. B mepBeil ron
CYMTATh, YTO IMEPBBIE JABE KOPOBBI TOJIBKO POIMIMCH. B pesynprare mporpamma
JIOJKHA BBIBECTH KOJIMYECTBO KOpOB M TenoK udepe3 N ser. Ha Bxox mporpamme
nonaércs uyncio N (7<N<20) — KoI14ecTBO JeT.

Ilpumep 6x00HbIX U BbIXOOHBIX OAHHBIX.

BxonaHble naHHBIE Bruixonnble JaHHBIC
10 38
15 258

(15 6annoe)




5. JlxopmK, HAUMHAKOUIMI apXWUTEKTOp, MOJIy4aeT 3aJaHUE€ CIPOECKTUPOBATH
3JaHHE€ Ha OCHOBE KoopauHaT 10 Touek, MPEACTAaBISAIOIIUX MECTOIOJIOKEHUE
BO3MOXXHBIX yrioB 3maHus. OH XO4eT HaWTH KBaJpaTHBIM (pparMeHT 31aHus
CO CTOPOHAMHM, MNapauIeNbHBIMM OCSIM KOOPJIMHAT C HaumOOJbLIeH IJIoLanblo,
9TOOBl HCMOJB30BaTh €ro JUIA pPa3MEIICHUs TEXHUYECKOro 000pyHAOBaHUA.
Hanmummre nporpammy, KoTopast HOMOKeET J[PKOpIKY PELIUTh ATy 3a1a4y.

Ha BXOJ ITOAACTCA 10 CTpPOK, B K&)K,Z[Oﬁ N3 KOTOPBIX 3aIIMCAaHO IIO JIBA 4YHUCJIdA —
KOOpOWHATBI TOYCK. Bce KOOPOIHWHATLI LICJIbIC 1 HC IIPCBLIIIAIOT 110 MOJYJIHO 100.

HporpaMMa JOJIDKHA BBIBCCTH OJHO 4YHMCJIO:. IINIOIIAAb HanOOJIBIIETO HaﬁﬂeHHOFO
KBaaparta. Ecau Takux KBaJApaToOB HCT, BBIBCIAUTC YHUCJIIO -1.

Ilpumep 6x00HbIX U BbIXOOHBIX OAHHBIX.

Bxogubie nannbie BrixoaHsle 1aHHbIE

00 100
30

100
03

33

103
010
88

310
1010
00 -1
03

05

44

13

53

78

100

11

60

(15 6annos)




Yuusepcumemckas onumnuada wkonvHukog «bervuonoxy 2023-2024 2. 3axnmoyumensvhsviii sman

Nudopmartuka. 8 kiaace
3 BapuaHT

Paboma paccuumana na 240 murym.
Bce pewenun 0011cHbl 661mp NOIHBIMU U 0OOCHOBAHHBIMU.

1. Exarepune noTpedoBaioch 3arpy3uTh KpYIHBIN (aiiin Ha 001auHOe XpaHUITUIIIE.
N3yyass oOinayHoe XpaHWIMINE, OHA Yy3Hana, 4ro (aitnm Oyner 3arpykarbcs
dbparmentamu 1o 100 Kbaitt. Ilpu sToM Ha mnepegady Kaxaoro ¢parmeHra
B 00slayHOe XxpaHuiuine Tpedyercs 45 mc, eme 10 Mc 3aHUMaeT ero COXpaHeHue,
a Ha yBeJIOMJICHHE MOJIb30BaTENs 00 YCIEITHOM COXPAaHEHHUH U 3alpocC Ha 3arpy3Ky
cnenyromiero ¢pparmenta B 100 Kbaitt tpatutcsa eme 45 mc. [loka yBemomieHue
HE MOPUAET, OTHPABUTH CJICAYIONIMN MakeT JaHHBIX HEBO3MOXXHO. XPaHWUIIUIIE
paboTaeT CIeayromuM 00pa3oM, U4TO Ja)ke eCld pa3Mmep mocieaHero dbparMeHTa
¢aiina menee 100 Kbaiit, To Ha epegady U COXpaHEHHE 3TOro (hparMeHTa TaKXKe
Tpatutcs 45 u 10 Mc cooTBeTCTBeHHO. EKaTeprHE CTajgo MHTEPECHO, 3a KaKoe
BpEeMs OHA CMOJXXET 3arpy3uTh Ha oOmauyHoe xpaHumile (aita oosemom 120 I'b.
[lomoruTe ExarepuHe ONpenelnTh BpEMs, 3a CKOJIBKO YacOB OHA CMOXKET
3arpy3uTh 3TOT (haill.

(15 6anno6)

2. Kapin peniaer npOHUKHYTh B TAMHCTBEHHYIO JIOTHUECKYIO KPENOCTh, B KOTOPOil
XpaHUTCS JPEBHUM apTe(akT MOTYIIECTBEHHOW IEHHOCTH. OH y3HAeT, 4TO MyTh
K apTedakTy OXpaHsIETCs MarudecKUMH OapbepaMu, MPEICTABISIOMIUMU COOOM
pa3inuHble JIOTMYeCKHe ToyIoBOoJIOMKU. Kaxknas komMHara mpeicTaBiseT coOoi
OTJIEJIbHOE HCIIBITAHUE, KOTOPOE MOKHO IMPONTH TOJIBKO pasrajaB JIOTHYECKYIO
3anauy. OnuH u3 3tanoB — komHata "[tpux [ledpdepa". N3BecTHO, uTO TabiMLa
uctuHHocTH ans Lltpux Hleddepa (3Ty mornyeckyro QyHKIUIO MOXHO Y3HATh
1o cuMBOJTY "|") BBITJISLAUT CIIEyIOUIUM 00pa3oM:

XY

R lo|o|X
ROl o<

Ol k| —

B sroii xomuHate Kapny mnpencTouTt, MCIOJb3ys CBOM 3HAHUA O JIOTMYECKHX
GyHKIUSIX, Y3HATh CKOJBKO CYIIECTBYET KOMOWHAIIMNA 3HAYCHHUH JIOTUYECKUX
nepeMeHHbIX Xg, X1, Xz, X3, Xs, Xs, OpU KOTOPBIX MOIY4YaeTCsl 3HAUYEHUE
«0» B pe3yibpTaTe BHIUYUCICHHUS CIEAYIOIIETO BhIPAKEHUS:

(Xo mmm Xq) v (X2 | X3) | X4) | X5)



[Tomorure Kapay mpeononers KOMHATY M IIPOABUHYTHCA NANBIIE K CBOCH LIEIU
1o 0OpEeTeHHIO APEBHETO apTedaxTa.

B orBere ykaxkuTe 1EJI0€ YHUCIO: KOJIMYECTBO KOMOWHAIMN TEPEMEHHBIX,
IIPU KOTOPBIX JOTMYECKOE BBIPAXKEHUE UMEET 3HaueHue «0».

Ilpumeuanue: JIBe KOMOHMHALMM 3HAYEHHUHA JIOTUYECKUX IEPEMEHHBIX OYyIyT
CUUTATHCS PA3IUMYHBIMH, €CIIM OHU OTJIMYAIOTCS 3HAYEHUSMH XOTs Obl OJIHOM
nepemennoit. (20 6annos)

3. Bacsa u Ilers yBieueHnbl HHQOPMATUKON U PEIIAIOT CIOXKHBIE 3a/lauyu B KIIyOe
uHpopmatukoB. OnHaxasl Bacsg mnpugyman yHHUKaIbHBIM MaTeMaTUYECKUN
QITOPUTM JIJISl TOJTYYEHUs] OOJIBIIOTO YHCIA, KOTOPOE IUIAHUPYET HMCMOJIb30BATh
B KauecTBe mnapois. OH ymopHo paboTan HajJ 3TUM alrOPUTMOM U OYEHb
pazoBaiics, KOrja TMOJYyYWJl PE3yNbTaT, KOTOPBIA KOMIBIOTEP BBIUUCISI OYEHb
JIOJITO. AJITOPUTM 3aIlUCaH B BUJI€ OJIOK-CXEMBbI:

Ha4ano

S=0

a< i oT 0 go 999 999 999 999 >7
i BhlBOO S ;

d =i%10 - (i% 6) * (1% 5)

I

S=S+d

Ha4ano

[lers, obGnanarommii OTIMYHOM MATEMaTUYECKONM HMHTYULUEH, PElIvl B3TJISHYTh
Ha anroput™ Bacu m oOHapyXWil, YTO YKCIIO, MOJTYYEHHOE 0 3TOMY aJITOPUTMY,
MOYHO MOJIYYUTh C TOMOIIBIO KaJIbKYJIATOPA.

OOwbsicaute, Kak Iletss cMor oboiitu anroputm Bacu u 3amuimmTe Kakoe YHCIIO
BBIBOJIMUT 3Ta IporpaMmma.

Ipumeuanue: (X % Y) BRIUMCIISIET OCTATOK OT LEJIOYUCIICHHOTO feieHus X Ha Y.
(15 6ann0e6)

4. HyXHO HamucaTh NpOrpaMMy, KOTOpas peIIaeT CIEAYIOLIY 3aJady: HauTH
YUCJIO JIUC U JIUCAT, MOSBUBILIUXCS OT Tpex Juc 3a N JieT, Mpu YCIOBUH, YTO JIHCA
B Hayajie KaXI0ro rojila MpUHOCUT JIMCEHKA, a KaXJbld JIMCEHOK J1aeT TaKoe Ke
MOTOMCTBO B Hauaje Ka)Joro rojaa, HauuHas ¢ TPEThero roja >ku3Hu. B nepBblii
roJl CYUTaTh, YTO JIMCHl TOJILKO pOAMIIMCH. B pe3ynbrare mnporpamma JI0JKHA



BBIBECTH KOJIMYECTBO Jiuc U jucatr yepe3 N ner. Ha Bxoa mporpamme nopa€rcs

yucno N (5<N<15) — koJinuecTBo JIET.

Ilpumep 6x00HbIX U BHIXOOHBIX OAHHBIX.

Bxonunie maHHbBIE

Brixongarsie naHHEIE

10 165
5 15
(15 6anno6)

5. B crapuHHOM 3amke, T€ IPOUCXOAST CTpaHHbIE U HEOOBSICHUMBIE SBIICHUS,
KOMaH/Ia apX€eoJIOroB OOHApYKUBAET IPEBHUE CBUTKU C KOOPAWHATAMHU, KOTOPbIE
YKa3blBaIlOT Ha pAaCIOJIOKEHUE JECATH TOYeK Ha IockocTd. Korga oHu
COEJIMHAIOT TOUYKH, TO OOHAPYKUBAIOT, YTO MPH COCTUHEHHH HEKOTOPBIX YETHIPEX
U3 HHUX INOJIyYarOTCS KBaJpaThl CO CTOPOHAMU, MapajuIeIbHBIMUA OCSIM KOOPJMHAT.
YroObl pasragaTh 3arajky 3aMKa, apxeoyjioraM HYKHO HaWTH TakoM KBaapar
HamOoJpled momany. Hanmummre nporpammy, KoTopas ONpENeiauT KBaapar
MaKCUMaJIbHOM IIJIOIIAM C BEPIIMHAMMU B 33JaHHBIX TOUKAX.

Ha BXOJ IMTOAACTCA 10 CTpPOK, B Kﬂ)KI[Oﬁ N3 KOTOPBIX 3aIIMCAaHO IIO JIBA YHCJIda —
KOOpAHNHATBI TOYCK. Bce KOOPAIHWHATLI LICJIbIC 1 HC IIPCBLIIIAIOT 110 MOJYJIIO 100.

HporpaMMa JOJDKHA BBIBCCTH OJHO 4YHMCJIO: IINIOIIaAb HaﬁﬂeHHOFO KBaaparta. Ecau
TaKUX KBaJApPaTOB HCT, BBIBCAUTC YHCJIO -1.

Ipumep 6x00HbIX U BbIXOOHBIX OAHHBIX.

Brixonnbie jaHHbIe

100

Bxonnbie maHHbBIC
00
30
100
03
33
103
010
88
310
1010
00 -1
03
05
44
13
53
78
100
11
60
(15 6ann0e6)




Yuusepcumemcxas onumnuada wkonvruxkos «benvuonoxy 2023-2024 2. 3axarouumenvuuiii osman

Nudopmartuka. 8 kiaace
4 BapuaHT

Paboma paccuumana na 240 munym.
Bce pewenun 00n11cHbl 661mp NOIHBIMU U 0OOCHOBAHHBIMU.

1. JIBa npyra, Auapeil u SpociiaB, OOMEHUBAIOTCS IMOHPABUBILIEHCS MY3BIKOM
c moMoIisio ¢uem-kaptel. Ecim mecHs moHpaBuiack 000MM JIPy3bsSM, TO OHA
ocTaeTcs XpaHUThCs Ha duen-kapre. [leceH HaKOMUIOCHh CTOBKO, YTO Ha (rer-
KapTe OCTaJ0Ch COBCEM Majio mecrta, Bcero 2 Mbalita, a mecHsl, KOTOpOM XOYeT
MOACIUThCA SIpociiaB, JMJIMTCA 2 MHUHYTHI, SIBIISCTCS JBYXKaHAJIBHOU (CTEpeo)
3aMUChI0 ¢ YacTOTOM Auckperu3anuu 32 kI’ u rioyOuHOM KoaupoBaHus 24 OWT.
3anuch 3ByKa OCYIIECTBIISICTCS Ha (UICII-KapTy B HECXKATOM BUJIC U HE COJECPIKUT
HUKAKUX JIOMOJHUTEIBHBIX JaHHBIX. Ompenenure, CKOIbKO OalT HE XBaTaer
Ha (rem-kapte, 4ToOBl SIpociaB cMor mepenatrh APYry CBOKO IecHIO. B oTBere
3aIMUIINTE TOJIBKO YKCIIO.

(15 6annos)

2. B s3pIKe 3ampocoB TIOMCKOBOTO cepBepa Il O0O03HAYCHHS JIOTHYCCKOM
onepauuu «MJIN» ucnonb3yercs CUMBOI «|», a JJId JOrn4ecKko onepauuu «» -
CUMBOJI «&». B Tabnuiie npuBeAeHBI 3aIIPOChl U KOJUYECTBO HAWJICHHBIX IO HUM
CTpaHMI] HEKOTOPOTO CErMeHTa cetu MHTepHeT.

3anpoc Haiineno crpanuil (B ThICsIUaXx)
YECHOK 153
yecHOK & mnepen & ayK 47
YECHOK | mepery 221
nepelt 164
YECHOK & JIyK 75
YECHOK | mepertt | JIyK 251
JYK 137

Kakoe komuuecTBo cTpaHull (B ThIcSYax) OyeT HAlICHO I10 3ampocy neperr | ayk?

C‘-II/ITaeTCH, 4TO BCC 3aIIPpOChI BBIIMOJHAINCH ITPAKTUHYCCKU OJHOBPCMCHHO, TAK 4YTO
Ha60p CTpaHuI], COACPpKAIMNX BCC HMCKOMBIC CJIOBA, HC MH3MCHAJICA 3a BPCM:A
BBIIIOJIHCHMS 3aIIPOCOB.

(20 6ann086)

3. Bukrop u Jleonua - cTyAeHTbl YHUBEpPCUTETA, 00a M3y4arOoT Kpunrorpaduro.
Opnaxael Buktop npuayMan yHUKaJIBHBIA aarOPUTM, KOTOPBIA CO311aCT, MO €ro
MHEHHIO, HEB3JIaMbIBaeMblii maposib. OH MOCBATUJ HEAENI0 pa3padOTKE 3TOro
aIrOpUTMa M, KOIJa MOJYy4YWs pe3ysibTar, ObUl yBEpEH, YTO €ro ajropuTMm



HEBO3MOKHO B3JIOMATh (TO €CTh NOJYYUTh TaKOM K€ pe3ysbTaT 0€3 BBIIOJIHEHUS
OO0JBIIOTO KOJMYECTBA IIAroB LMKJIA). BUKTOp 3amucal CBOl aJrOpUTM B BUJE
OJIOK-CXEMBI:

—< i ot 0 go 1 000 000 000 000>7
d =i%10 - (i% 3) " (i% 3) / BbiBO4 S /

HET na
d%2 =0

S=S+d

Ha4ano

Jleonmn  pemmn  B3MIIHYTH  HA  auroput™  Buktopa m 3adBu,
YTO C UCIOJIB30BAHUEM IIPOCTOrO KAJIBKYJIATOPA B3JIOMACT €T0 32 MUHYTY.

OOBsicuute, kakuMm oOpasom Jleonun cmor "B3nmomate'" anroputm Buktopa
1 3aMAIINATE KAKOE YHCIIO BHIBOIUT JITOPUTM.

(15 6anno6)

4. Jlana mocyie1oBaTeIbHOCTh HATYypalibHbIX unces. HyHO HamucaTh mporpaMmy,
KOTOpasi ONPENIETUT SIBISETCS JIM 3Ta MOCJIEA0BATEIbHOCTh MOCIEI0BATEIIbHOCTHIO
TpubGonayuu. Ecnu nma, TOo BbIBeCTH 4Yepe3 MpoOesl CyMMy IBYX CIEAYIOIIHUX
YJCHOB JTOM IIOCJICIOBATCILHOCTH, eciau HeT, To BeiBecTd NO. Ha Bxox
nporpamme nogaercss cHadana yucio N (4<N<100) — konu4ecTBO 4HcCell, 3aTeM
N 4ucesn Mo oJHOMY B CTPOKE.

Ilpumeuanue: Yucna TpuOoHnauyu nmoxoxxu Ha ynciia @uOoHaY4YM, HO BMECTO TOTO,
yTOOBl HAYMHATHCS C JIBYX 3apaHee ONMPEACJICHHBIX YJICHOB, MOCIEA0BATEILHOCTD
HAYMHAETCS C TPEeX 3apaHee OMNPENCNCHHbIX YJIEHOB, M KAXKIbIA YJieH
BIIOCJICJICTBUU MPEACTABISET COOOM CyMMY MPEIbIAYIIUX TPEX JIEMEHTOB.



Ilpumep 6x00HbIX U BbIXOOHBIX OAHHBIX.

Bxonunie maHHbBIE Brixonnbie jaHHbIe
6 230

2
4
.
13
24
44
Bxonanpie maHHbIC BrixoaHble JaHHBIC
No

~N B~ DN PR Ol

(15 6anno6)

5. B ropome mnpoucxoauT cepus 3arajouHbIX MpecTyIuieHui. I3BecTHbI
KOOPJIMHATHI, B KOTOPBIX MPECTYIUICHUs! yKe MPou30nuid. B xone paccnenoBanus
JETEKTUB TMOHUMAET, YTO VIS CICAYIOIIETO MPECTYIUICHHUS MPECTYIHUK BBHIOEPET
TOYKY TaK, YTOOBI TPH TOYKH YK€ COBEPIICHHBIX MPECTYIUICHUA W TOYKAa HOBOTO
NpecTyIieHusT 00pa3oBajy KBaapaT CO CTOPOHAMH, NapaieIbHBIMUA OCSM
KoopauHat. llpwdeM TIPECTYNMHHUK CTPEMHTCS, YTOOBI O3TOT KBajapaT HWMeEI
HauOOJIBIIYIO TIOIIA Tb.

[Tomorure NOETEKTHBY HAmUcaTh MPOTPAMMY, KOTOpas OMPEACIUT KOOPIWHATHI
TOYKH, B KOTOPOU MTPOU30UIET CICAYIONIEE MTPECTYIIICHUE.

Ha Bxonm momaercst umcino N (N>3) — konauyecTBO ToueKk M 3ateM N CTPOK,
B KQXXJIO0M M3 KOTOPBIX 3allMCaHO II0 JiBa 4YHMClIa — KOOpAWHATHI Touek. Bce
KOOPAMHATHI LIEJIbI€ U HE MPEeBbIIAOT 1o Moayito 100.

[Iporpamma noKHA BBIBECTH OJTHO YHUCJIO: CYMMY KOOPJAHUHAT TOYKH CIICITYIOLIErO
MPECTYIJICHUS (€CIM TaKMX TOYEK HECKOJIbKO, TO BBIBECTH HauOoubllyio). Eciu
TaKuX KBaJpaToB HET, BhIBeAUTE «NO».



Ilpumep 6x00HbIX U BbIXOOHBIX OAHHBIX.

Bxonusle manHunle

Brixongarsie naHHEIE

6

00
30
100
03
33
1010

10

6
102
09
13
22
01
55

NO

HpuMeanue: B IICPBOM IIPHUMCPC TOYKa CICAYIOHICTO IIPCCTYIUICHUA HMMCCT

koopauHatsl (0, 10)

(15 6anno6)




Ynusepcumemcras onumnuada wkonvruxos «benvuonoxy 2023-2024 2. 3axnrouumenvuuiii sman
Nudopmartuka. 9 kiaace
1 BapuanT

Paboma paccuumana na 240 munym.
Bce pewienus 0onsxcnvt 0Obimov noIHIMU U 000OCHOBAHHBIMU.

1. Jano apudmerudeckoe Bouipakenue: (11Y + 13)(22% + 1035). Ero nepesenn
B JIBOMYHYIO CHCTEMY CUMCJICHUS, U OKa3anock, uTo B Helt 900000 nymneit.

JI1st KaKoro MUHHUMaIbHOTO urciia N Takoe BO3MOKHO?
(16 6an06)

2. Ilonmuna u Bepa wurparot B cieayromyto urpy. EcTh kineruatas Oymara pazmepom
m ua N. [lepBoit xoauT [lonuna. Kaxxapiii UTPOK B CBOM X0J1 IOJKEH pa3pe3aTh Oymary
BEPTUKAJIBHO WJIA TOPU30HTAJIBHO MPSIMO IO JIMHUHW, TOCIE YEro IMOJy4aeTcsl [Ba
MPSAMOYTOJIBHBIX KycOouka kieTtdyarod Oymaru. Ilocie 3Toro cienyromuii Urpok OepéT
0001 U3 UMEIOLIUXCS KyCOUKOB OymMaru M paspe3aeT ero TOYHO TaKUM Ke 00pa3om.
[Ipu 3TOM Henb3s pa3zpe3aTh Tak, YTOOBI MOMYUYUIICA Kycok Oymaru pasmepom 1 Ha 1.
Hanpumep, kycok Oymaru pazmepom 4 Ha 3 MOKHO pa3pe3arh CIEeIYIOUUMU CI0CO0amMu:
lna3u3dna3,2ura3u2ua3,4n8a2u4nal. KTo BeIMIrpaer npu npaBUIbHOM UIpe
¥ KaKasi ISl 5TOT0 UTPoKa OyJIeT BRIMTPHIIITHAS CTPATET s B CIASAYIONINX chydasx: 3 Ha 3,
6 Ha 13, 1 na 11, B cnyuae, ecnu n3HavanpHO ObuTa Oymara 11 Ha 43 U mepBbI UTPOK
paspe3an e€ HakKycku | Ha 11 u 11 Ha 42.

(21 6ann)

3. JIBe noruueckue GyHKIMH YETHIPEX MEPEMEHHBIX OyJeM CUUTATh PA3IMYHBIMU, €CITU
CYIIECTBYET XOTs ObI 0JJHa KOMOWHAIIUSI 3HAUCHU N MIEPEMEHHBIX X, Y, Z U W, JJIsl KOTOPBIX
JOTUYECKHE PYHKIIUU MPUHUMAIOT Pa3IMYHbIC 3HAYCHUS.

CKOJIBKO CYIIECTBYET PA3JIMYHBIX JIOTMYECKUX (PYHKIUH OT YEThIPEX MNEPEMEHHbBIX
F (X, Y, Z, W) Takux, 94T0 OyIyT OJTHOBPEMEHHO UCTUHHBI JIBA JJOTMYSCKUX BBIPAKCHUS:

(XAY)V(zA—W)) > F (X, Y,z W)
(XAW)V (zAyY) > F (XY, Z,W)
(18 6annos)



4. PexypcuBHas (PyHKIIHS YCTpOEHA CICAYIOIIUM 00pa3oM:
f(n)=0,ecmun<1

f(n) = f(n/2) + 1, ecitu N — gétHOC

f(n) = f(n - 4) + 5, eciiu N — HeUéTHOE

[To 3aganHOMY HaTypaIbHOMY YHCITY HY>KHO OINPEAETUTh, sl KAKOTO MUHUMAJIBHOTO N
3Ta PYHKIHS JACT B OTBET 3TO YUCJIO.

Bxoanbie manubie: mogaercs auciao h ot 1 go 50000.

BI)IXOI[HBIG HaHHbIC: MUHUMAJIBHOC YHUCJIO, JJII KOTOPOTO Q)YHKHI/I}I I[aéT TaKOW OTBET.

Ilpumep:
BxonHbie nanHbie BrixoaHble TaHHbBIE
1 2
3) 3
12 28
(20 6annos)

5. baGymika craBut B morpede 6aHku ¢ orypramu u nomuaopamu. CTOSTh OHU JIOJKHBI
B OJMH psAl U3 N 6aHOK. baHOK M3 OTYpIOB OMHKHO OBITH XOTS OBI IB€ U MPHU 3TOM
HUKakue JBe OaHKM C OTypLiaMU HE JOJDKHBI CTOSITh 4Yepe3 OAHY (Hampumep, eciu
Ha TPEThEM MECTE B PSIy CTOUT OaHKa C OTypIiamMu, OaHKH C OT'ypIIaMd HE MOTYT CTOST
Ha TEpBOM W mATOM MecTe). OrpaHMYeHU Ha KOJMYECTBO M pa3MeIleHHi OaHOK
nomuop HeT. Ha Bxox mporpamme momaércsi HatypaibHoe uyucio 1<n<100. Hamo
BBIBECTH KOJIMYECTBO BO3ZMOXKHBIX Pa3MEIICHUH.

llpumep:
Bxonurle manunie Brixoanbsie naHHbIe
4 4
5 9

(25 6annos)




Ynusepcumemcras onumnuada wkonvruxos «benvuonoxy 2023-2024 2. 3axnrouumenvuuiii sman
Nudopmartuka. 9 kiaace
2 BapuaHT

Paboma paccuumana na 240 munym.
Bce pewienus 0onsxcnvt 0Obimov noIHIMU U 000OCHOBAHHBIMU.

1. Jlano apupmernueckoe Bopakenue. (45 + 15)(13Y +35). Ero mnepesenn
B IBOUYHYIO CUCTEMY CUHMCIICHHS, U 0Ka3aja0ch, uTo B Hel Oombie 800000 nymeii.

JI1st KaKoro MUHHUMaIbHOTO drciia N Takoe BO3MOKHO?
(16 6an06)

2. Ilonmuna u Bepa urparot B cieayrouryto urpy. Ectb kieruatas Oymara pazmepom
m ua N. [lepBoit xoauT [lonuna. Kaxxasiii urpok B cBOM X0/ JAODKEH pa3pe3arb Oymary
BEPTUKAJIBHO WJIA TOPU30HTAJIBHO MPSIMO IO JIMHUU, TOCIE YEro IMOJy4aeTcsl JBa
MPSMOYTOJIBHBIX KycOouka kieTtdyarod Oymaru. Ilocie 3Toro cnenyromuii Urpok Oepét
0001 U3 UMEIOLIUXCS KyCOUKOB OymMaru M pa3pe3aeT ero TOYHO TaKUM Ke 00pa3oMm.
[Ipu 3TOM Henb3s pa3zpe3aTh Tak, YTOOBI MOIMYUYUIICa Kycok Oymaru pasmepom 1 Ha 1.
Hanpumep, kycok Oymaru pazmepom 4 Ha 3 MOKHO pa3pe3arh CIEeIYIOIUMMU CI0CO0amMu:
lna3u3dna3,2ura3u2ual3,4n8a2u4nal. Kro BEIMrpaeT npu npaBuiabHON Urpe
Y KaKasi JIJIsl 5TOT0 UTPOKa OYJIET BHIMTPHIIITHAS CTpATETUsl B CIEAYIOMINX ClIydasix: 3 Ha S,
8 Ha 11, 1 Ha 11, B cnyuae, ecnu n3HavanpHO Obuta Oymara 11 Ha 43 U mepBbI UTPOK
paspe3an e€ HakKycku | Ha 11 u 11 Ha 42.

(21 6ann)

3. /IBe noruueckue (pyHKIHMH YEThIPEX MEPEMEHHBIX OYJEeM CUUTATh PA3NUYHBIMU, €CIH
CYILECTBYET XOTsI ObI OJTHa KOMOMHALIMS 3HAUCHUI IEPEMEHHBIX X, Y, Z U W, 1151 KOTOPBIX
JOTUYECKHE (PYHKUMU TMPUHUMAIOT pas3inyHble 3HayeHus. CKOJIbKO CYIIECTBYET
pa3IMYHBIX JIOTHYECKUX (YHKIMKA OT 4YeThIpeX mepeMeHHbXx F (X, Y, Z, W) Takux,
YTO OyyT OJJHOBPEMEHHO UCTHUHHBI JBA JOTMYECKUX BBIPAKECHUS:

(XA—yY)V (zA—W)) — F(X,Y, 2, W)
(X AW)V (7ZAY)) — F (X, Y, 2, W)
(18 6annos)



4. PexypcuBHas (PyHKIIHS YCTpOEHA CIEAYIOIIUM 00pa3oMm:
f(n)=0,ecmun<1

f(n) = f(n/2) + 1, ecitu N — gétHOC

f(n) = f(n - 4) + 3, eciit N — HeUéTHOE

[To 3aganHOMY HaTypadbHOMY YHCITY HY>KHO OINPEAETUTh, sl KAKOTO MUHHUMAJIBHOTO N
3Ta PYHKIHS JACT B OTBET 3TO YUCJIO.

Bxonusle nagnsle: mogaerca uucio N ot 1 mo 50000.

BI)IXOI[HBIG HaHHbIC: MUHUMAJIBHOC YHUCJIO, JJII KOTOPOTO Q)YHKHI/I}I I[aéT TaKOW OTBET.

Ilpumep:
BxoaHbIe faHHbIE BrixoaHble TaHHbBIC
1 2
&) 12
12 15
(20 6annos)

5. baGymika craBut B morpede 6aHku ¢ orypramu u nomuaopamu. CTOSTh OHU JIOJKHBI
B OJMH psia U3 N 6aHOK. baHOK M3 OTypIIOB JOJDKHO OBITH XOTS OBl JIBE, U MPH 3TOM
HUKakue JBe OaHKM C OTypLaMU HE JOJDKHBI CTOSITh 4Yepe3 OAHY (Hampumep, eciu
Ha TPETbEM MECTE B PSIIy CTOUT OaHKa C OTypIiamMu, OaHKH C OTypIlaMd HE MOTYT CTOSAT
Ha IepBOM M TATOM MecTe). OrpaHudeHuil Ha KOJMYECTBO M pa3MENICHUH OaHOK
nomunop HeT. Ha Bxonm mporpamme monaércst HatypanbHoe uucio 1<n<100. Hamo
BBIBECTU KOJIMYECTBO BO3MOXKHBIX Pa3MEIICHUH.

llpumep:

Bxonnbie n1aHHbBIC

BrixonmHpie 1aHHBIC

4

4

5

9

(25 6annos)




Ynusepcumemcras onumnuada wkonvruxos «benvuonoxy 2023-2024 2. 3axnrouumenvuuiii sman
Nudopmartuka. 9 kiaace
3 BapuaHT

Paboma paccuumana na 240 munym.
Bce pewienus 0onsxcnvt 0Obimov noIHIMU U 000OCHOBAHHBIMU.

1. Jano apudmerudeckoe Bouipakenue: (11Y + 13)(22% + 1035). Ero nepesenn
B JIBOMYHYIO CHCTEMY CUHCJICHHS, U OKa3aJloCh, YTO B HEH €CTh IOCJICIOBATEIHBHOCTD
u3 799 nynei nmoapsa.

JI71st KaKoro MUHHUMaIbHOTO drciia N Takoe BO3MOKHO?
(16 6ann06)

2. Ilonmuna u Bepa urparot B cieayrouryto urpy. Ectb kieruatas Oymara pazmepom
m Ha n. [lepBoit xoaut [Tonuna. Kaxasiii urpok B CBOM X0/ JOJDKEH pa3pe3aTh Oymary
BEPTUKAJIBHO WJIA TOPU30HTAJIBHO MPSIMO MO JIMHUU, TOCIE YEro IMOJy4aeTcsl [Ba
MPSMOYTOJIBHBIX KycOouka kieTrdarod Oymaru. Ilocie 3toro cienyromuii Urpok Oepér
0001 U3 UMEIOLIUXCS KyCOUKOB OymMaru M paspe3aeT ero TOYHO TaKUM Ke 00pa3om.
[Ipu 3TOM Henb3s pa3zpe3aTh Tak, YTOOBI MOIMYUYUIICa Kycok Oymaru pasmepom 1 Ha 1.
Hanpumep, kycok Oymaru pazmepom 4 Ha 3 MOKHO pa3pe3arh CIEeIYIOIUMU CI0CO0amMu:
lna3u3dna3,2va3u2ua3,4n8a2u4nal. KTo BEIMrpaeT nmpu npaBUIbHOM UIpe
Y KaKasi 1711 3TOro Urpoka OyJIeT BEIMTPBILIHAS CTPATEr s B CAEAYIONINX ciyyasx: 3 Ha 3,
7/ Ha 14, 1 na 13, B ciyuae, ecnu u3HavaiabHO Obuta Oymara 11 Ha 43 u mepBbINA UTPOK
paspe3an e€ HakKycku | Ha 11 u 11 Ha 42.

(21 6ann)

3. JlBe nmormveckue (DyHKIIMU YETHIPEX TEPEMEHHBIX OyJEeM CUHMTATh pPa3TMYHBIMHU,
€CJIU CYIIECTBYET XOTsA Obl OJHa KOMOWHAIWs 3HAYEHUN TEpPEMEHHBIX X, Y, Z U W,
JUISL KOTOPBIX JIOTMYEeCKUE (YHKIIMKM NPUHUMAIOT paszinuHble 3HaueHus. CKOJbKO
CYIIECTBYET Pa3IMYHBIX JIOTHYCCKUX (YHKIHI OT 4eThIpeXx mepeMeHHbIX F (X, Y, Z, W)
TaKuX, 4TO OyIyT OJJHOBPEMEHHO UCTUHHBI JIBA JIOTUYECKUX BBIPAKECHUS:

(XAYyA—Z)V (zA—W) - F(XY,2zZ W)
(XAW)V(zAyY) > F (XY, z,W)
(18 6ann06)



4. PexypcuBHas (PyHKIIHS YCTpOEHA CIEAYIOIIUM 00pa3oMm:
f(n)=0,ecmun <1

f(n) = f(n/2) + 1, ecitu N — gétHOC

f(n) = f(n - 6) + f(16) - f(2), ectu N — Heu€THOE

[To 3aganHOMY HaTypadbHOMY YHCITY HY>KHO OINPEAETUTh, sl KAKOTO MUHHUMAJIBHOTO N
3Ta PYHKIHS JACT B OTBET 3TO YUCJIO.

Bxonusle nagnsle: mogaerca uucio N ot 1 mo 50000.

BI)IXOI[HBIG HaHHbIC: MUHUMAJIBHOC YHUCJIO, JJII KOTOPOTO Q)YHKHI/I}I I[aéT TaKOW OTBET.

Ilpumep:
BxoaHbIe faHHbIE BrixoaHble TaHHbBIC
1 2
&) 12
12 21
(20 6annos)

5. baOymika craBut B morpede 0aHku ¢ orypuaMu u nomujaopaMmu. CTOsITh OHU JTOJIKHBI
B OJIUH psiji U3 N 0aHOK. BaHOK M3 OrypIIOB TOKHO OBITH XOTSI OBl TPU U IIPU 3TOM MEXKIY
IByMsI OaHKaMu C OryplamH JOJDKHO ObITh MUHUMYM JB€ OaHKU (Hampumep, e€ciu
Ha TPEThEM MECTE B pAAY CTOUT OaHKa C orypuamu, OaHKH C OTypLaMu HE MOTYT CTOST
Ha 1, 2,4 u 5 mecrte). OrpaHuyeHH Ha KOJIMYECTBO U pa3MelleHNI 0aHOK MOMUAOD HET.
Ha Bxon mporpamme nogaércest HatypanbHoe uncio 2<n<100. Hago BeIBeCTH KOTMYECTBO
BO3MOKHBIX Pa3MELICHUN.

llpumep:

Bxonnbie n1aHHbBIC

BrixonmHpie 1aHHBIC

4

0

8

4

(25 6annos)




Ynusepcumemcras onumnuada wkonvruxos «benvuonoxy 2023-2024 2. 3axnrouumenvuuiii sman
Nudopmartuka. 9 kiaace
4 BapuaHT

Paboma paccuumana na 240 munym.
Bce pewienus 0onsxcnvt 0Obimov noIHIMU U 000OCHOBAHHBIMU.

1. Jlano apudmernueckoe Boipakenue: (100 —1,)(10Y +1,) Ero nepesenu
B IBOMYHYIO CUCTEMY CUUCIICHHS, M 0Ka3aJ0Ch, YTO B HeW cTporo 6obine 600 equHu.

Jlns kakoro MUHUMaNTbHOTO Yncia N Takoe BO3MOYKHO?

(16 6an06)

2. Ilonmuna u Bepa urparot B cieayrouryto urpy. Ectb kieruatas Oymara pazmepom
m ua N. [lepBoit xoauT [lonuna. Kaxxapiii urpok B cBOM X0/ JAOHKEH pa3pe3arb Oymary
BEPTUKAJIIBHO WJIA TOPU30HTAJIBHO IPSIMO IO JIMHWHW, IOCIE YEro IOJy4aeTcsl JBa
IpsIMOYTOJIBHBIX Kycouka kieryaToi Oymaru. [locne storo cnemyrouiuii urpok Oepér
0001 U3 UMEIOLIUXCS KyCOUKOB OymMaru M paspe3aeT ero TOYHO TaKUM Ke 00pa3oMm.
[Ipu 3TOM Henb3s pa3zpe3aTh Tak, YTOOBI MOMYUYUIICA Kycok Oymaru pasmepom 1 Ha 1.
Hanpumep, kycok Oymaru pazmepom 4 Ha 3 MOKHO pa3pe3arh CIEeIYIOUUMU CI0CO0amMu:
lna3u3dna3,2ura3u2ua3,4n8a2u4nal. Kro BEIMrpaeT npu npaBuiabHON UIpe
¥ Kakasi Il 5TOT0 UTpoKa OyJIeT BRIMTPHIIITHAS CTPATET s B CIACAYIONINX chyJasx: 3 Ha 3,
8 ma 22, 1 na 15, B ciydae, ecnu u3HadanbHO Obuta Oymara 11 Ha 43 u mepBbIid UTPOK
paspe3an e€ HakKycku | Ha 11 u 11 Ha 42.

(21 6ann)

3. JIBe normveckue (PyHKIIMU YETHIpEX MEPEMEHHBIX OyJeM CUHMTATh Pa3TMYHBIMHU,
€CJIM CYIIECTBYET XOTsI Obl OfHAa KOMOWHAIIMS 3HAYCHHWM TMEPEMEHHBIX X, Y, Z U W,
JUTSI KOTOPBIX JIOTUYeCKre (GYHKIUM TPUHUMAIOT pas3inyHble 3HaueHus. CKOJIbKO
CYIISCTBYET Pa3IMYHBIX JIOTHYCCKUX (DYHKIHI OT 4eThIipex mepeMeHHbIX F (X, Y, Z, W)
TaKuX, 4TO OyIyT OJJHOBPEMEHHO UCTUHHBI JIBA JIOTUYECKUX BBIPAKECHUS:

(XAY)V (zA~W) —> F(X,Y, Z, W)
FXY, Z,W) = (XAW)V (—zAY))
(18 6annoe6)



4. PexypcuBHas (PyHKIIHS YCTpOEHA CIEAYIOIIUM 00pa3oMm:
f(n)=0,ecmun<1

f(n) =f(n/3) + 1, ecau n genurtcs Ha 3 u OosbIe 1

f(n) = f(n - 3) + f(243), ecim N He nenutes Ha 3 w Oonbie 1

[To 3aganHOMY HaTypadbHOMY YHCITY HY>KHO OINPEAETUTh, sl KAKOTO MUHHUMAJIBHOTO N
3Ta PYHKIHS JACT B OTBET 3TO YUCJIO.

Bxonanabple nanabie: momaetcs unciio N ot 1 1o 50000.
BrixogHbie 1aHHBIC: MUHUMAIBHOE YHUCIIO, JJISI KOTOPOTo (PYyHKIIUS TaéT TaKOH OTBET.

Ilpumep:

Bxogublie nannbie

BrixoaHsle 1aHHbIE

1

3

5 2
12 45
(20 6an06)

5. baOymika paccraBiser B norpede kadauku 1 ThIKBbI. CTOSITh OHU JIOJIKHBI B OJJUH PSiA
u3 N mryk. KabaukoB TOMKHO OBITH XOTS Obl TPU U MIPU 3TOM MEXAY JBYMS JIIOOBIMU
KabaukaMu He JOJDKEH JIe)KaTh POBHO OAMH JIPYroi OBOII (HAIIpUMEp, €CIIH Ha TPEThEM
MecCTe B Py JEKHUT Kabadyok, kKabauyku HE MOTYT JIEKAaTh HA MEPBOM U TISITOM MECTE).
OrpannyeHuii Ha KOJIMYECTBO U pa3MelleHUI ThIKB HeT. Ha Bxon mporpamme nogaércs
HaTypanbHoe uncio 3<nN<100. Haio BeIBECTH KOTHMUECTBO BO3MOXKHBIX Pa3MEICHHIA.

llpumep:

Bxonnbie 1aHHbBIC

Brixoanble jaHHbIe

4

0

5

2

(25 6annos)




Ynusepcumemcras onumnuada wkonvruxos «benvuonoxy 2023-2024 2. 3axnrouumenvuuiii sman
Nudopmartuka. 10 kiaace
1 BapuanT

Paboma paccuumana na 240 munym.
Bce pewienus 0onsxcnvt 0Obimov noIHIMU U 000OCHOBAHHBIMU.

1. Kaxxnoe u3 noruueckux BoipakeHuil A, B u C 3aBUCHT OT 0JJHOTO M TOTO k€ Habopa
u3 4 nepeMeHHbIX. B Tabnunax uctuaHocty ¢yHKimu A—B comepxurcsa 11 equnmui.
B tabmune nctunnoctu Gynkiun —C comepxutcsa 12 emunui. KakoBo MakcuMaibHO
BO3MOKHOE YHUCJIO €IMHHUI[ B CTOJOLE 3HAYEHWH TaOJUIBl MCTUHHOCTU BBIPAKECHUS
(AA—B) v (CAB)?

(16 6arn06)

2. ITonmmua u Bepa urparot B ciieayroniyro urpy. Ha kiaetdaroi 6ymare pazmepoM M Ha N
KJICTOK B KaXKJIOM KJICTKe HammcaHa uoOo 1, aubo 2. HammcaHbl OHM B IIaXMaTHOM
MOPSAKE, B JICBOM BEPXHEM yTily 1, 3aTEM 2 M Tak Janee.

J{ns npumepa gocka pazmepom 3 Ha 6!
121212
212121
121212

Y HHUX eCTb HOXHHUIBL. B CBOM XO0I OHM MOIYT CHENaThb OJWH BEPTUKAJIBHBIN
WM TOPU3OHTANIbHBIM pa3pe3 Oymaru (Mpu 3TOM pas3pe3aB €€ Ha JBa OTIEJbHBIX
NPSIMOYTOJIbHUKA C IIEJIOUYHCICHHBIMU CTOPOHAMH), HO TOJbKO TaKUM OOpa3oM, 4TO
Ha KaXJOM U3 JBYX OCTaBIIMXCs MPSMOYIOJBbHUKOB CyMMa YHCENl B KJIETKaxX JOJDKHA
ObITh He MeHble 4. [locne nepBoro xoaa noayvyaercs ABa OTACIbHBIX NPSIMOYTOJbHBIX
TuCcTKa OymMaru, 1 Ha CJeIyIoLUi X041 BTOPOIl UTPOK MOKET B35Th JIIO00H 13 HUX U TaKKe
paspe3sars, 1 Tak nanee. KTo He cMOXeET cienars X0, TOT IIPOUTrPall.

IlepBoii xoaut Ilonmnua. KTo BIMIpaeT npu npaBuiIbHOM UTPE B CIECAYIOMINX 3 CIIyYasx:
Oymara 3 Ha 5, Oymara 11 Ha 40, 6ymara 1 Ha 19, u B ciyyae, ecnu ¢ Oymaroit 11 Ha 51
NepBbI UTPoK yxe caenan xoA u nomyuws 1 Ha 11 u 50 Ha 11. TpeOyeTcss HE TOIBKO
yKa3aTh, KTO BBIUTPAET, HO U CTPATETHIO I MOOEKIAIOIIET0 UTPOKa.

(21 6ann)



3. llIudp cocrout u3 yrcea B BOCBMEPUYHON CHUCTEME CUUCICHUS U HUMeEET JIUHY
B 70 cumBonoB. ludp o6s3aH comepxarh Bce HUQPPHI U3 BOCBMEPUYHOW CHUCTEMBI
curcnenus ot 0 10 7, ¥ Ipu TOM OHH JIOJDKHBI CTOSITH B TIOPSAKE HEYOBIBaHUS (TO €CTh
cravaia Bce 0, moTom Bee 1 u Tak nanee). K romy ke, y 100X 1BYX nudp ¢ HOMEpamH |
u 70 —i + 1 cymma stux mudp pasHa 7.

CKOJIbKO TaKuX MU(GPOB CYIIECTBYET?
(18 6annos)

4. PexypcuBHasi QyHKIIHS YCTPOECHA CICIYIONIMM 00pa3oM:
f(n)=0,ecmun<1

f(n) = f(n/2) + 1, eciu N — yétHoE

f(n) = f(n/3) + 3, ecut N — Heu€THOE U ACTUTCS Ha 3

f(n) = f(n-6) + 8 BO BceX OCTANBHBIX CITydasx

1o 3amaHHOMY HATYpaJIbHOMY YHCILY HY’KHO ONPENETUTh, AJI1 KAKOTO MUHUMAJIBHOTO N
3Ta GYHKUHUS JACT B OTBET 3TO YHCIIO.

Bxonnbie manubie: mogaercs uuciao h ot 1 go 70000.

llpumep:
Bxonunle manunie BrixoaHbie naHHbIe
1 2
7 18
12 30
(20 6annoe)

5. Ha nmocke pasmepoM 2 Ha N HY)XHO PAacCTaBUTh M IIaXMaTHBIX KOPOJEH TaKUM
o0pa3oM, 4TOObl HHMKAKHE JIBa KOpPOJS HE OWSM Apyr JApyra M MpU 3TOM Ha IOJe
HE OCTaJIOCh Obl MecTa, YTOObl MOCTaBUThH €€ oaHOro Kopods. [Iporpamma moimkHa
BBIBECTH KOJMYECTBO 3THX PacCTaHOBOK JIMOO 0, ecaum HUKakuM oOpazoM M KopoJien
pacctaBUTh Henb3sl. lllaxmaTHble KOpOJiM OBIOT APYT Apyra, €CIM CTOSAT Ha COCEIHUX
KJIETKax, B TOM YKCJIE U 110 JUaroHaIM. B mporpamMmMmy BBOAATCSA Ba yucia N 1 M yepes
poOeIT B OJTHOM CTPOKE.

llpumep:

Bxonusle nanHnle

BrixoaHbie faHHbBIE

32

4

43

0

(25 6anno06)




Ynusepcumemcras onumnuada wkonvruxos «benvuonoxy 2023-2024 2. 3axnrouumenvuuiii sman
Nudopmartuka. 10 kiaace
2 BapuaHT

Paboma paccuumana na 240 munym.
Bce pewienus 0onsxcnvt 0Obimov noIHIMU U 000OCHOBAHHBIMU.

1. Kaxxnoe u3 noruueckux BoipakeHuil A, B u C 3aBUCHT OT 0JJHOTO M TOTO k€ Habopa
u3 4 nepeMeHHbIX. B Tabnunax uctuaHocty QyHkiuu B—A cogepxutcs 10 enunu.
B tabnune nctunnoctu Gynkiun —C comepxutcsa 11 emunui. KakoBo makcuMaibHO
BO3MOKHOE YHUCJIO €IMHHUI[ B CTOJOLE 3HAYEHWH TaOJUIBl MCTUHHOCTU BBIPAKECHUS
(—FAAB)V (CA—B)?

(16 6arn06)

2. ITonmmua u Bepa urparot B ciieayroniyro urpy. Ha kiaetdaroi 6ymare pazmepoM M Ha N
KJICTOK B KaXKJIOM KJICTKe HammcaHa uoOo 1, aubo 2. HammcaHbl OHM B IIaXMaTHOM
MOPSAKE, B JICBOM BEPXHEM yTily 1, 3aTEM 2 M Tak Janee.

J{ns npumepa gocka pazmepom 3 Ha 6!
121212

212121
121212

Y HHUX eCTb HOXHHUIBL. B CBOM XO0I OHM MOIYT CHENaThb OJWH BEPTUKAJIBHBIN
WM TOPU3OHTANIbHBIM pa3pe3 Oymaru (Mpu 3TOM pas3pe3aB €€ Ha JBa OTIEJbHBIX
NPSIMOYTOJIbHUKA), HO TOJBKO TaKUM OOpa3oM, YTO Ha Ka)JOM M3 JBYX OCTaBLIMXCA
NPSIMOYTOJIBHUKOB CyMMa 4Kcel B KJIeTKax JOJbKHA ObITh He MeHblle 4. [locie nepBoro
X0/1a OJTy4YaeTcsl ABa OTJCNbHBIX MPSMOYTOJIBHBIX JIUCTKA OyMaru, v Ha CJIeAyIOUINi X0
BTOPOM MIPOK MOKET B3STh JIOOOM M3 HHMX M TaKXe pa3pe3arb, U TakK Jajee.
KT0 He cMOXKeT caenars X0, TOT IPOUrpall.

IlepBoii xoaut Ilonmnua. KTo BIMIpaeT npu npaBuiIbHOM UTPE B CIECAYIOMINX 3 CIIyYasx:
Oymara 5 Ha 3, Oymara 13 na 36, 6ymara 1 Ha 19 u B ciyuae, eciu ¢ Oymaroit 11 Ha 51
NepBbIi UTPoK yxe caenan xoa u nomyuws 1 Ha 11 u 50 Ha 11. TpeOyeTcs HE TOIBKO
yKa3aTh, KTO BBIUTPAET, HO U CTPATETHIO I MOOEKIAIOIIET0 UTPOKa.

(21 6ann)



3. [Iudp coctout U3 4yHcesn B CEMEPUYHON CHCTEME CUUCICHHS U UMEET JIUHY

B 80 cumBosnoB. [lludp o6s3anH comepxarhb

Bce IU(DPHI U3 MIECTEPUYHON CHUCTEMBI

cuncnerus ot 0 10 6 U IPU ITOM OHHU JIOJKHBI CTOSATH B OPSIKE HEBO3pACTaHUs (TO €CTh
CHauaJia Bce 6, MoToM Bce 5 u Tak janee). K romy ke, y 100X 1BYX nudp ¢ HOMepamH |

u 80 — i + 1 cymma stux mudp pasHa 6.
CKOJIbKO TaKuX MU(GPOB CYIIECTBYET?
(18 6annos)

4. PexypcuBHasi (GyHKIIHS YCTPOEHA CIAEAYIOIMUM 00pa3oMm:

f(n)=0,ecmun<1
f(n) = f(n/2) + 1, eciu N — yétHoE

f(n) = f(n/3) + 3, ecut N — Heu€THOE U ACTUTCS Ha 3

f(n) = f(n-6) + 7 BO BceX OCTaNBHBIX CITydasx

[lo 3ajaHHOMY HATYpaJIbHOMY YHCIIy HY>KHO
3Ta QYHKUHUS JACT B OTBET 3TO YHUCIIO.

OIIPECACINTD, IJII KAKOIr0O MUHUMAJIBHOIO N

Bxonnbie manubie: mogaercs uuciao h ot 1 xo 70000.

llpumep:
Bxonunle manunie Brixoanbie naHHbIe
1 2
6 9
12 60
(20 6annoe)

5. Ha nmocke pasmepoM 2 Ha N HY)XHO PAacCTaBUTh M IIaXMaTHBIX KOPOJEH TaKUM

o0pa3oM, 4TOOBl HHMKAKHE JIBa KOPOJS HE

oWl Jpyr Apyra U Mpud 3TOM Ha TOJe

HE OCTaJIOCh ObI MecCTa, YTOObI MOCTABUTH €IIE OJHOro Kopods. IIporpamma momKHBI
BBIBECTH KOJMYECTBO 3TUX PAacCTaHOBOK JOO 0, ecaum HUKakuM oOpa3oM M KopoJien
pacctaBUTh Henb3sl. lllaxmaTHble KOpOJiM OBIOT APYT Apyra, €CIM CTOSAT Ha COCEIHUX

KJIETKaX, B TOM YHUCJIC U 110 AWaroHaiu. B mp
mpoOes B OJTHOM CTPOKE.

orpaMMy BBOJATCSA ABA 4yMuCJIa N U M yepe3

llpumep:
Bxonusle nanHnle BruixonHble JaHHBIC
32 4
43 0

(25 6anno06)



Ynusepcumemcras onumnuada wkonvruxos «benvuonoxy 2023-2024 2. 3axnrouumenvuuiii sman
Nudopmartuka. 10 kiaace
3 BapuaHT

Paboma paccuumana na 240 munym.
Bce pewienus 0onsxcnvt 0Obimov noIHIMU U 000OCHOBAHHBIMU.

1. Kaxxnoe u3 noruueckux BoipakeHuil A, B u C 3aBUCHT OT 0JJHOTO M TOTO k€ Habopa
u3 4 nepeMeHHbIX. B Tabnunax uctuaHocty QyHkiuu A—B coxepxurca 13 exunui.
B tabnune nctunnoctu Gynkiun —C comepxutcsa 11 enuuun. KakoBo mMakcuMalibHO
BO3MOXXHOE YHUCIIO €IMHHUI[ B CTOJOLE 3HAYEHUI TaOMUIBI MCTUHHOCTH BBIPAKECHUS
(AA—B) v (CAB)?

(16 6arn06)

2. ITonmmua u Bepa urparot B ciieayroniyro urpy. Ha kiaetdaroi 6ymare pazmepoM M Ha N
KJICTOK B KaXKJIOM KJICTKe HammcaHa uoOo 1, aubo 2. HammcaHbl OHM B IIaXMaTHOM
MOPSAKE, B JICBOM BEPXHEM yTily 1, 3aTEM 2 M Tak Janee.

J{ns npumepa gocka pazmepom 3 Ha 6!
121212

212121
121212

Y HHUX eCTb HOXHHUIBL. B CBOM XO0I OHM MOIYT CHENaThb OJWH BEPTUKAJIBHBIN
WM TOPU3OHTANIbHBIM pa3pe3 Oymaru (Mpu 3TOM pas3pe3aB €€ Ha JBa OTIEJbHBIX
NPSIMOYTOJIbHUKA), HO TOJBKO TaKUM OOpa3oM, YTO Ha Ka)JOM M3 JBYX OCTaBLIMXCA
IPSIMOYTOJIBHUKOB CyMMa 4HCes B KJIeTKax JoJbKHA ObITh He MeHble 4. [locie nepBoro
X0/1a OJTy4YaeTcsl ABa OTJCNbHBIX MPSMOYTOJIBHBIX JIUCTKA OyMaru, v Ha CJIeAyIOUINi X0
BTOPOM MIPOK MOKET B3STh JIOOOM M3 HHMX M TaKXe pa3pe3arb, U TakK Jajee.
KT0 He cMOXKeT caenars X0, TOT IPOUrpall.

IlepBoii xoaut Ilonmnua. KTo BIMIpaeT npu npaBuiIbHOM UTPE B CIECAYIOMINX 3 CIIyYasx:
Oymara 3 Ha 5, Oymara 20 Ha 59, 6ymara 1 Ha 17 u B ciyuae, eciu ¢ Oymaroit 11 Ha 51
NepBbIi UTPoK yxe caenan xoa u nomyuws 1 Ha 11 u 50 Ha 11. TpeOyeTcs HE TOIBKO
yKa3aTh, KTO BBIUTPAET, HO U CTPATETHIO I MOOEKIAIOIIET0 UTPOKA.

(21 6ann)



3. lludpp cocrout M3 4YMCeN B MATEPUYHOW CHCTEME CYHCICHUS W UMEET [UIMHY
B 100 cumBonos. Iludp o6s3an comepxkath Bce HUGPH U3 MATEPUYHOU CHUCTEMBI
cuuncienus ot 0 10 4 ¥ IPY 3TOM JIOJIKHBI CTOSIT B ITOPSIIIKE BO3pacTaHusI (TO €CTh CHaYaa
Bce 0, motoM Bce 1 m Tak nmanee). K tomy ke, y oOBIX IBYX (P ¢ HOMEpamH |
n 100 — i + 1 cymma sTux mmudp pasHa 4.

CKOJIbKO TaKuX MU(GPOB CYIIECTBYET?
(18 6annos)

4. PexypcuBHasi QyHKIIHS YCTPOEHA CIICIYIONIMM 00pa3oM:
f(n)=0,ecmun<1

f(n) = f(n/2) + 1, eciu N — yétHoE

f(n) = f(n/3) + 4, ecu N — Heu€THOE U ACTUTCS Ha 3

f(n) = f(n-6) + 9 Bo BceXx OCTANBHBIX CITydasx

1o 3amaHHOMY HATYpaJIbHOMY YHCILY HY’KHO ONPENETUTh, AJI1 KAKOTO MUHUMAJIBHOTO N
3Ta GYHKUHUS JACT B OTBET 3TO YHUCIIO.

Bxonnbie manubie: mogaercs uuciao h ot 1 xo 70000.

llpumep:
Bxonunle manunie BrixoaHbie naHHbIe
1 2
/ 24
12 40
(20 6annoe)

5. Ha nmocke pasmepoM 2 Ha N HY)XHO PAacCTaBUTh M IIaXMaTHBIX KOPOJEH TaKUM
o0pa3oM, 4TOObl HHMKAKHE JIBa KOpPOJS HE OWSM Apyr JApyra M MpU 3TOM Ha IOJe
HE 0CTaJoCh OBl MecTa, 4TOOBI MOCTaBUTH €lI€ onHOro kopousd. IIporpamma nomxHa
BBIBECTH KOJIMYECTBO ATHX PACCTAHOBOK JIMOO 0, ecnu HUKAakUM 00pa3oM M Koposei
pacctaBUTh Henb3sl. lllaxmaTHble KOpOJiM OBIOT APYT Apyra, €CIM CTOSAT Ha COCEIHUX
KJIETKaxX, B TOM YMCJIE U 110 JUAroHaJIM. B mporpammy BBOAATCS ABa 4KCia N 1 M yepes

mpoOes B OJTHOM CTPOKE.

llpumep:

Bxonusle nanHnle

BrixoaHbie faHHbBIE

32

4

43

0

(25 6anno06)




Ynusepcumemcras onumnuada wkonvruxos «benvuonoxy 2023-2024 2. 3axnrouumenvuuiii sman
Nudopmartuka. 10 kiaace
1 BapuanT

Paboma paccuumana na 240 munym.
Bce pewienus 0onsxcnvt 0Obimov noIHIMU U 000OCHOBAHHBIMU.

1. Kaxxnoe u3 noruueckux BoipakeHuil A, B u C 3aBUCHT OT 0JJHOTO M TOTO k€ Habopa
u3 4 mnepemeHHbiX. B Tabmmmax wuctuaHOCTH GyHKIMH (A—B) A C comepxutcs
11 equuun. B tabnuiie nctuHHOCTH QyHKIMH —C CONEpPKUTCS S €IUHUII, B TaOJIUIIe
uctuHHOCTH (yHKIMK B 4 enunuibl. KakoBo MakCuMaibHO BO3MOXKHOE YHCIIO €UHUIL
B CTOJIOLIC 3HAYCHUI TaOIMIIbI KICTUHHOCTH BhipakeHus (A A —B) v (C A B)?

(16 6annoe)

2. ITonmmua u Bepa urparot B ciieayroniyro urpy. Ha kiaeTdaroi 6ymare pazmepoMm M Ha N
KJIETOK B KaXXJO0W KJIeTKe HamucaHa 6o 1, nubo 2. Hamucansl OHU B IIaXMaTHOM
MOPsIZIKE, B JIGBOM BEpXHEM yriy 1, 3aTeM 2 u Tak jajnee.

Jlns mpuMepa Aocka pa3mMepoM 3 Ha 6:
121212
212121
121212

Y Hux ecTb HOXHULIBL. B CBOM XOI OHM MOIyT cl€laTh OJIWH BEPTUKAIBHBIN
WJIM TOPU30OHTAIBHBIA pa3pe3 Oymaru (mpu 3TOM pas3pe3aB €€ Ha JIBa OTICIbHBIX
MPSMOYTOJIbHUKA), HO TOJBKO TaKUM OOpa3oM, UYTO HAa KaXKJOM M3 JIBYX OCTaBIIUXCS
MPSAMOYTOJIBHUKOB CyMMa YHCell B KJIIETKaX JIOJKHA ObITh He MeHblle 4. [Tociie mepBoro
X0/1a MMOTYYaeTCs 1Ba OTACIBbHBIX TPSIMOYTOJIbHBIX JINCTKA OyMaru, U Ha CJIEIYIOIMIMI X0
BTOPO HUIPOK MOXET B3STh JIOOOM M3 HUX W TaKXe paspe3aTb, U Tak Jajee.
KTo0 HEe cMOKeT caenaTh X0, TOT IPOUrpal.

ITepBoii xoauT [Tonmuua. KTo BeIMrpaeT npu npaBUIbHON UTPE B CAEAYIOMINX 3 CIIyYasx:
Oymara 3 Ha 5, Oymara 11 na 40, Oymara 1 Ha 25 u B ciiydae, eciiu ¢ 6ymaroit 11 Ha 51
MePBBIN UTpoK yxke caenan xox u oy 1 va 11 u 50 Ha 11. TpeOyeTcst HE TOIBKO
yKa3aTh, KTO BBIUTPAET, HO M CTPATETHIO I MOOESKTAIOIIETO UTPOKA.

(21 6ann)



3. lIudp cocTouT M3 umcen B AEBITEPUYHONW CHCTEME CUHCICHHS U HMEET JUINHY
B 75 cumBonioB. llludp o6s3an comepkate Bce HUGPbH U3 OEBATEPUUHON CHUCTEMBbI
curcnerust ot 0 70 8 u mpu 3TOM OHM JIOJDKHBI CTOSITH B MOPsIIKE HEYOBbIBaHUA (TO €CTh
cravaia Bce 0, moTom Bee 1 u Tak nanee). K romy ke, y 100X 1BYX nudp ¢ HOMEpamH |
u 75—1+ 1 cymma stux mudp paBHa 8. CKOJIBKO TaKUX MIH(PPOB CYIIECTBYET?

(18 6annos)

4. PexypcuBHasi QyHKIIHS YCTPOEHA CIICIYIONIMM 00pa3oMm:
f(n)=0,ecmun<1

f(n) = f(n/2) + 1, ectu N — yétHOE

f(n) = f(n/3) + 2, eciiu N — HeY€THOE U JAETUTCS HA 3

f(n) = f(n-6) + 8 BO BceX OCTANBHBIX CITydasx

1o 3ajaHHOMY HATYpaJIBHOMY YHMCILy HY’KHO ONPEIEIUTH, A1 KAKOTO MUHUMAJIBHOTO N
3Ta QYHKUHUS JACT B OTBET 3TO YHCIIO.

Bxoanbie manubie: mogaercs uuciao h ot 1 go 70000.

llpumep:
Bxonunie manurie Brixoanbie naHHbIe
1 2
7 54
12 45
(20 6annoe)

5. Ha nocke pazmepoM 2 Ha N HY>KHO pacCTaBUTh M ApaKkOHOB. [[pakoHBI CKUTAIOT BCE,
YTO CTOUT HA COCEIHUX KJIETKaX, B TOM YHCJI€ U IO JUaroHajiu, MO3TOMY CTaBUTb MX
PAIOM Henb3sl. Takke OHU JOJIKHBI CTOSTh TaK, YTOOBI HEJb3s ObLIO yKE MOCTABUTh €IIIE
X0Ts1 Obl OTHOTO JipakoHa. [Iporpamma JOJIKHBI BEIBECTH KOJIMUECTBO 3TUX PACCTAHOBOK
60 0, ecu HUKaKuM 00pa3oM M APaKOHOB pacCTaBUTh HENMb34. B mporpammy BBOJSTCS
JIBa 4rcyia N 1 M yepe3 mpoOest B OJJHOM CTPOKe.

llpumep:
Bxonausle nanHble Brixonnble JaHHBIC
32 4
43 0

(25 6anno06)



Ynusepcumemcras onumnuada wkonvruxos «benvuonoxy 2023-2024 2. 3axnrouumenvuuiii sman
Nudopmartuka. 11 kaace
1 BapuanT

Paboma paccuumana na 240 munym.
Bce pewienus 0onsxcnvt 0Obimov noIHIMU U 000OCHOBAHHBIMU.

1. Kaxxnoe u3 noruueckux BoipakeHuil A, B u C 3aBUCHT OT 0JJHOTO M TOTO k€ Habopa
u3 5 mepeMeHHbIX. B Tabnunax uctuaHocty QyHKMu A—B comepxkurca 27 enuHu.
B tabnune uctuanocty Pynkunn —C coaepkutcs 28 enuHul.

KakoBo MakcHMMalbHO BO3MOXKHOE YHCIIO EIMHHII B CTOJOIE 3HAUYCHWUH TaOIUIIBI
UCTHHHOCTH BhIpakenus (A A —B) v (C A B)?

(16 6an06)

2. ITonmmua u Bepa urparot B ciieayroniyro urpy. Ha kiaetdaroi 6ymare pazmepoM M Ha N
KJIETOK B KaXKJIOM KJIETKe HamucaHa jau6o 3, nmubo 2. Hammcanbl oHM B IIaXMaTHOM
MOPSIZIKE, B JICBOM BEpXHEM YTy 3, 3aTeM 2 M TaK Jajee.

J{ns npumepa gocka pazmepom 3 Ha 6!
323232
232323
323232

Y HUX €CTb HOXHUIBL. B CBOM X044 OHM MOIYT CIelaTb OJUH BEPTUKAJIbHBIN
WJIM TOPU3OHTANIbHBIM pa3pe3 OyMmaru (Mpu 3TOM pas3pe3aB €€ Ha JBa OTIEJIbHBIX
NPSIMOYTOJIbHUKA), HO TOJBKO TaKUM OOpa3oM, YTO Ha Ka)JOM M3 JBYX OCTaBLIMXCA
NPSIMOYTOJIBHUKOB CyMMa 4HCes B KJIeTKaxX JoJkHa ObITh He MeHble /. [locie nepBoro
X0/1a OJTy4YaeTcsl ABa OTJCNbHBIX MPSMOYTOJIBHBIX JIUCTKA OyMaru, v Ha CJIeAyIOUINi X0
BTOPOM MIPOK MOKET B3STh JIOOOM M3 HHMX M TaKXe pa3pe3arb, U TakK Jajee.
KT0 HE cMOXkeT cnenatb X0, TOT MPOUTPAIL.

IlepBoii xoaut Ilonmnua. KTo BIMIpaeT npu npaBuiIbHOM UTPE B CIECAYIOMINX 3 CIIyYasx:
Oymara 3 Ha 5, Oymara 11 Ha 40, 6ymara 1 Ha 19, u B ciyyae, ecnu ¢ Oymaroit 11 Ha 51
NepBbIi UTPoK yxe caenan xoa u nomyuws 1 Ha 11 u 50 Ha 11. TpeOyeTcs HE TOIBKO
yKa3aTh, KTO BBIUTPAET, HO U CTPATETHIO I MOOEKIAIOIIET0 UTPOKa.

(20 6ann086)

3. Iudp coctouT u3 uyucesn B BOCBMEPHUYHON CHCTEME CUUCICHHUS W UMEET JIMHY
B 70 cumBosoB. L{udpsl B mmdpe A0IKHBI CTOATH B MOpsAKe HeyObiBaHus. K Tomy xe,
y m00bIX ABYX mudp ¢ Homepamu i u 70 — i + 1 cymma stux mudp pasHa 7.

CKOJIbKO TaKUX HIH(PPOB CYLIECTBYET?
(18 6annos)



4. B (aiine BBOAUTCA MOCIEAOBATEIBHOCTh U3 3arJIaBHBIX OYKB JIATMHCKOIO ajdaBuTa
A, B, C, D, E, F. Ha3zoBém moacTpoky AOCTaTOYHO XAOTHUYHOW, €CIM B HEH HU OJIHA
IBYXOYKBEHHasi KOMOMHAIMS HE BcTpedaeTcs: bonee nByx pa3. Hampumep, DDEFADE
nocTatoyHo xaoTuuHa, a BoT DEFFEDEFFDE y:xe ner (B et DE BcTpeuaercs Tpuxabl).

Haiigute HamOOMIBIIYyI0 JAOCTATOYHO XAOTHYHYIO TMOJCTPOKY M BBIBEIUTE €€ JUIMHY.
Yuarute, uto KoMOnHanuu Bpoae FFF comepxkar B cebe nBe komOunanuu FF (omxHa Kak
nepBas v BTopasi OykBa M OJJHa KaK BTOpasi U TPETh).

(21 6ann)

5. Ha nmocke pazmepom 3 Ha N HY)XKHO paccTaBUTh M UMIEPATOPOB TaKHM 00pazoMm,
4yTOOBI HUKAaKHUE JIBa UMIIEpaTopa He OWIK ApPYT Apyra U IpU 3TOM Ha I0JIe He OCTaNIOCh
Obl MecTa, YTOOBI OCTaBUTH €Ié onHOro umieparopa. [Iporpamma nomkHa BBIBECTH
KOJIMYECTBO 3THUX PACCTAHOBOK JINOO 0, eciii HUKaKuM 00pa3oM M KOpoJield pacCTaBUTh
Henb3s. VMmepaTopsl ObIOT Ha OJHY WJIM JABE KIETKH IO BEPTUKAIH, TOPU3OHTAIU
Y JIMarOHAJN ¥ MOTYT OUTh KaK MIaXMaTHBIA KOHb (Cpa3y Ha ABE KJIETKH MO0 TOPU3OHTAIH
¥ OJIHY IO BEPTHKAIU M HaoOopoT). B mporpamMmy BBOASTCS ABa ymMcia N U M yepe3
po0es B OJTHOM CTPOKE.

llpumep:
Bxonunie manunie BrixoaHbie naHHbIe
42 9
53 0

(25 6ann06)



Ynusepcumemcras onumnuada wkonvruxos «benvuonoxy 2023-2024 2. 3axnrouumenvuuiii sman
Nudopmartuka. 11 kaace
2 BapuaHT

Paboma paccuumana na 240 munym.
Bce pewienus 0onsxcnvt 0Obimov noIHIMU U 000OCHOBAHHBIMU.

1. Kaxxnoe u3 noruueckux BoipakeHuil A, B u C 3aBUCHT OT 0JJHOTO M TOTO k€ Habopa
u3 5 mepeMeHHbIX. B Tabnunax uctuaHocty QyHKimu B—A cogepxutcs 26 enuHu.
B tabnune uctuanocty pynkunn —C coaepkutcs 27 eIuHul.

KakoBo MakcHMMalbHO BO3MOXKHOE YHCIIO EIMHHII B CTOJOIE 3HAUYCHWUH TaOIUIIBI
UCTHHHOCTH BhIpaskenus (—A A B) v (C A —B)?

(16 6an06)

2. ITonmmua u Bepa urparot B ciieayroniyro urpy. Ha kiaetdaroi 6ymare pazmepoM M Ha N
KJIETOK B KaXKJIOM KJIETKe HamucaHa jau6o 3, nmubo 2. Hammcanbl oHM B IIaXMaTHOM
MOPSIZIKE, B JICBOM BEpXHEM YTy 3, 3aTeM 2 M TaK Jajee.

J{ns npumepa gocka pazmepom 3 Ha 6!
323232
232323
323232

Y HUX €CTb HOXHUIBL. B CBOM X044 OHM MOIYT CIelaTb OJUH BEPTUKAJIbHBIN
WJIM TOPU3OHTANIbHBIM pa3pe3 OyMmaru (Mpu 3TOM pas3pe3aB €€ Ha JBa OTIEJIbHBIX
NPSIMOYTOJIbHUKA), HO TOJBKO TaKUM OOpa3oM, YTO Ha Ka)JOM M3 JBYX OCTaBLIMXCA
NPSIMOYTOJIBHUKOB CyMMa 4HCeN B KJIeTKax JoJbKHA ObITh He MeHble /. [locie nepBoro
X0/1a OJTy4YaeTcsl ABa OTJCNbHBIX MPSMOYTOJIBHBIX JIUCTKA OyMaru, v Ha CJIeAyIOUINi X0
BTOPOM MIPOK MOKET B3STh JIOOOM M3 HHMX M TaKXe pa3pe3arb, U TakK Jajee.
KT0 HE cMOXkeT cnenatb X0, TOT MPOUTPAIL.

IlepBoii xoaut Ilonmnua. KTo BIMIpaeT npu npaBuiIbHOM UTPE B CIECAYIOMINX 3 CIIyYasx:
Oymara 5 na 3, Oymara 13 Ha 36, Oymara 1 Ha 19, u B ciydae, eciu ¢ Oymaroi 11 Ha 51
NepBbIi UTPoK yxe caenan xoa u nomyuws 1 Ha 11 u 50 Ha 11. TpeOyeTcs HE TOIBKO
yKa3aTh, KTO BBIUTPAET, HO U CTPATETHIO I MOOEKIAIOIIET0 UTPOKa.

(20 6ann086)

3. Iudp coctout u3 uncen B CEMEPUUHON CHCTEME CUHCICHUS] U uMeeT aiuHy B 80
cuMBOJIOB. [ludpel B mmdpe AODKHBI CTOSATH B IMOpsAAKe HeBo3pacTaHus. [lpm 3Tom
cymma udp ¢ Homepamu i u 80 — i + 1 paBHa 6.

CKOJIbKO TaKUX HIH(PPOB CYLIECTBYET?
(18 6annos)



4. B (aiine BBOAUTCA MOCIEAOBATEIBHOCTh U3 3arJIaBHBIX OYKB JIATMHCKOIO ajdaBuTa
A B, C, D, E, F, G gmuasr He Oomee 100000. HazoBéM mMOACTPOKY IJOCTATOYHO
XaOTUYHOM, €ClIM B HEl HU OJlHA ABYXOYKBEHHas KOMOHWHAIUA HE BCTpeyaeTcs Oosee
nByx pa3. Hanpumep, DDEFADE noctatouno xaotuuna, a Bor DEFFEDEFFDE yxe ner
(B el DE BcTpeuaeTcst Tpuxabl).

Haiimute HamOOMBIIYIO TOCTATOYHO XAOTHYHYIO TMOJCTPOKY M BBIBEAUTE €€ JJIMHY.
Yurure, yro komOuHamu Bpoje FFF comepkar B cebe nBe komOmuanuu FF (oqHa kak
nepBasi ¥ Bropas OyKBa U OJiHa KaK BTOpasi U TPEThs).

(21 6ann)

5. Ha nocke pasmepoM 3 Ha N HYXXHO PacCTaBUTb M HUMIEPATOPOB TaKUM 00pa3oM,
4TOOBI HUKAKKE JIBA UMIIEpaTOpa He OWIIM APYT Apyra U MPH 3TOM Ha I0Jie He OCTaloCh
Obl MecTa, 4TOObI MOCTaBUTH €II€ OJHOro ummnepaTtopa. [Iporpamma qoikHaA BBIBECTH
KOJINYECTBO 3THUX PACCTaHOBOK JIO0 0, eciiu HUKakuM 00pa3oM M KOposiel paccTaBUTh
Henb3s. MMmepaTopsl ObIOT Ha OJHY HUIM JBE KIETKH IO BEPTHUKAIH, TOPU3OHTAJIH
Y IMarOHAJM ¥ MOTYT OUTH KaK MIaXMaTHBIA KOHB (Cpa3y HA ABE KJIETKH IO TOPU3OHTAIH
¥ OJIHY IO BEPTHKANIU M HaoOopoT). B mporpammy BBOASTCS ABa 4ymcia N U M uepe3
po0es B OJTHOM CTPOKE.

llpumep:
BxonaHble nanHbIe BrpixoiHble TaHHBIE
42 9
53 0

(25 6annos)



Ynusepcumemcras onumnuada wkonvruxos «benvuonoxy 2023-2024 2. 3axnrouumenvuuiii sman
Nudopmartuka. 11 kaace
3 BapuaHT

Paboma paccuumana na 240 munym.
Bce pewienus 0onsxcnvt 0Obimov noIHIMU U 000OCHOBAHHBIMU.

1. Kaxxnoe u3 noruueckux BoipakeHuil A, B u C 3aBUCHT OT 0JJHOTO M TOTO k€ Habopa
u3 5 mepeMeHHbIX. B Tabnunax nctunHocty ¢yHKimu A—B coxepxurca 29 enunui.
B tabnune uctuanocty pynkunn —C coaepkutcs 26 enuHuL.

KakoBo MakcHMMalbHO BO3MOXKHOE YHCIIO EIMHHII B CTOJOIE 3HAUYCHWUH TaOIUIIBI
UCTHHHOCTH BhIpakenus (A A —B) v (C A B)?

(16 6an06)

2. ITonmmua u Bepa urparot B ciieayroniyro urpy. Ha kiaetdaroi 6ymare pazmepoM M Ha N
KJIETOK B KaXKJIOM KJIETKe HamucaHa jau6o 3, nmubo 2. Hammcanbl oHM B IIaXMaTHOM
MOPSIZIKE, B JICBOM BEpXHEM YTy 3, 3aTeM 2 M TaK Jajee.

J{ns npumepa gocka pazmepom 3 Ha 6!
323232
232323
323232

Y HUX €CTb HOXHUIBL. B CBOM X044 OHM MOIYT CIelaTb OJUH BEPTUKAJIbHBIN
WJIM TOPU3OHTANIbHBIM pa3pe3 OyMmaru (Mpu 3TOM pas3pe3aB €€ Ha JBa OTIEJIbHBIX
NPSIMOYTOJIbHUKA), HO TOJBKO TaKUM OOpa3oM, YTO Ha Ka)JOM M3 JBYX OCTaBLIMXCA
NPSIMOYTOJIBHUKOB CyMMa 4HCeN B KJIeTKax JoJbKHA ObITh He MeHble /. [locie nepBoro
X0/1a OJTy4YaeTcsl ABa OTJCNbHBIX MPSMOYTOJIBHBIX JIUCTKA OyMaru, v Ha CJIeAyIOUINi X0
BTOPOM MIPOK MOKET B3STh JIOOOM M3 HHMX M TaKXe pa3pe3arb, U TakK Jajee.
KT0 HE cMOXkeT cnenatb X0, TOT MPOUTPAIL.

IlepBoii xoaut Ilonmnua. KTo BIMIpaeT npu npaBuiIbHOM UTPE B CIECAYIOMINX 3 CIIyYasx:
Oymara 3 Ha 5, Oymara 20 na 59, 6ymara 1 mHa 17, u B cirydae, eciu ¢ Oymaroi 11 Ha 51
NepBbIi UTPoK yxe caenan xoa u nomyuws 1 Ha 11 u 50 Ha 11. TpeOyeTcs HE TOIBKO
yKa3aTh, KTO BBIUTPAET, HO U CTPATETHIO I MOOESKIAIOIIET0 UTPOKA.

(20 6ann086)

3. llIudp cocroutr u3 ymucen B MATEPUIHOM CHUCTEME CUUCICHHS U WMEET JIUHY
B 100 cumBomoB. Lludps! 10mKHBI CTOSTH B MOpsiake HeyObiBaHus. Kpome Toro, cymma
ar00bIX ABYX nugp ¢ Homepamu | 1 100 — i + 1 paBHa 4.

CKOJIbKO TaKUX HIH(PPOB CYLIECTBYET?
(18 6annos)



4. B (aiine BBOAUTCA MOCIEAOBATEIBHOCTh U3 3arJIaBHBIX OYKB JIATMHCKOIO ajdaBuTa
C, D, E, F, G, H nmunst He 6onee 100000. Ha30BEM mOACTPOKY JOCTATOYHO XaOTHUYHOM,
eclii B He HM ofHa JBYXOyKBeHHas KOMOWHAIUs HE BCTpeuaeTcss Oojee TpEX pas.
Hanpumep, DDEFHDE nocrtatouno xaotnuna, a Bor DEFFEDDEDEDE yxe ner (B Helt
DE Bctpeuaercs 4 paza).

Haiinute HanOONBIIYI0 OCTAaTOYHO XAOTHUYHYIO MOJCTPOKY U BBIBEIUTE €€ JIMHY.
Yurure, yro komOuHamu Bpoje FFF comepkar B cebe nBe komOmuanuu FF (oqHa kak
nepBasi ¥ Bropas OyKBa U OJiHa KaK BTOpasi U TPEThs).

5. Ha nocke pazmepoM 3 Ha N HY>KHO pacCTaBUTh M UMIIEPATOPOB TAKKIM 00Pa30M, YTOOBI
HUKaKWe JIBa MMIIepaTopa He OWIM JpyT Ipyra U MpH 3TOM Ha IOJIe HEe OCTAIOCh OBl
MECTa, YTOOBI IMOCTaBUTH €MI€ OJHOTO WMIeparopa. [Iporpamma J0mKHA BBIBECTH
KOJIMYECTBO ATUX PACCTAHOBOK JIOO 0, eciii HUKaKuM 00pa3oM M KOpPOoJei pacCTaBUTh
Heb3s. ViMrepaTopbl OBIOT HAa OJHY WUIM JBE KJIETKH IO BEPTHKAIN, TOPHU3OHTAIU
Y JaroHaIM U MOTYT OWTh KaK MaXMaTHBIA KOHB (Cpa3y Ha IBE KJIETKH IO TOPU30HTATTN
¥ OJHY TI0 BEPTHKAIU W HAa0o00poT). B mporpammy BBOASTCS 1Ba 4mcia N U M depes
npoGeit B ojiHOM cTpoke. [Ipumep:

Bxonunle manunie BrixoaHbie naHHbIe
42 9
53 0




Ynusepcumemcras onumnuada wkonvruxos «benvuonoxy 2023-2024 2. 3axnrouumenvuuiii sman
Nudopmartuka. 11 kaace
4 BapuaHT

Paboma paccuumana na 240 munym.
Bce pewienus 0onsxcnvt 0Obimov noIHIMU U 000OCHOBAHHBIMU.

1. Kaxxnoe u3 noruueckux BoipakeHuil A, B u C 3aBUCHT OT 0JJHOTO M TOTO k€ Habopa
u3 6 mepeMeHHbIX. B Tabnunax uctunHocty ¢yHKimu A—B comepxurca 49 enunui.
B tabnuue uctuanoctu pynkuun —C coaepxkutcs 41 enununa.

KakoBo MakcHMMalbHO BO3MOXKHOE YHCIIO EIMHHII B CTOJOIE 3HAUYCHWUH TaOIUIIBI
UCTHHHOCTH BhIpakenus (A A —B) v (C A B)?

(16 6an06)

2. ITonmmua u Bepa urparot B ciieayroniyro urpy. Ha kiaetdaroi 6ymare pazmepoM M Ha N
KJIETOK B KaXKJIOM KJIETKe HamucaHa jau6o 3, nmubo 2. Hammcanbl oHM B IIaXMaTHOM
MOPSIZIKE, B JICBOM BEpXHEM YTy 3, 3aTeM 2 M TaK Jajee.

J{ns npumepa gocka pazmepom 3 Ha 6!
323232
232323
323232

Y HUX €CTb HOXHUIBL. B CBOM X044 OHM MOIYT CIelaTb OJUH BEPTUKAJIbHBIN
WJIM TOPU3OHTANIbHBIM pa3pe3 OyMmaru (Mpu 3TOM pas3pe3aB €€ Ha JBa OTIEJIbHBIX
NPSIMOYTOJIbHUKA), HO TOJBKO TaKUM OOpa3oM, YTO Ha Ka)JOM M3 JBYX OCTaBLIMXCA
NPSIMOYTOJIBHUKOB CyMMa 4HCeN B KJIeTKax JoJbKHA ObITh He MeHble /. [locie nepBoro
X0/1a OJTy4YaeTcsl ABa OTJCNbHBIX MPSMOYTOJIBHBIX JIUCTKA OyMaru, v Ha CJIeAyIOUINi X0
BTOPOM MIPOK MOKET B3STh JIOOOM M3 HHMX M TaKXe pa3pe3arb, U TakK Jajee.
KT0 HE cMOXkeT cnenatb X0, TOT MPOUTPAIL.

IlepBoii xoaut Ilonmnua. KTo BIMIpaeT npu npaBuiIbHOM UTPE B CIECAYIOMINX 3 CIIyYasx:
Oymara 3 Ha 5, Oymara 11 Ha 40, Oymara 1 Ha 25, u B cirydae, eciu ¢ Oymaroi 11 Ha 51
NepBbIi UTPoK yxe caenan xoa u nomyuws 1 Ha 11 u 50 Ha 11. TpeOyeTcs HE TOIBKO
yKa3aTh, KTO BBIUTPAET, HO U CTPATETHIO I MOOESKIAIOIIET0 UTPOKA.

(20 6ann086)



3. llIudp cocrout u3 yrcea B BOCBMEPUYHON CHUCTEME CUUCICHUS U HUMeEET JIUHY
B 75 cumBosioB. Ludper B mudpe mpu 3TOM AOKHBI CTOATH B MOPsAKE HEyObIBAaHUS
(To ectb cHayana Bce 0, motom Bce 1 u Tak ganee). K Tomy ke, y m00bIX ABYX HHU(P
c HoMepamu | 1 75 — i + 1 cymma stux mudp paHa 7.

CKOJIbKO TakuX MU(GPOB CYIIECTBYET?
(18 6annos)

4. B (aiine BBOAUTCS MOCIEAOBATEILHOCTh U3 3arIaBHBIX OYKB JTATMHCKOTO aj(aBuTa
mmnbl He Oonee 100000. Ha3oBEM MOACTPOKY AOCTATOYHO XAOTHYHOW, €CIM B HEH
HU oJiHa TPEXOyKBEeHHAss KOMOMHAIIUSA HE BCTpeyaeTcsi Ooyiee omHOTO pasza. Hampumep,
DDEFADE nocrarouno xaotuuyna, a Bor DEFFEDEFFF yxe ner (B Heit DEF

BCTPEYACTCS IBAXKIBI).

Haiinure HamOOJNBIIYIO JTOCTATOYHO XAOTUYHYIO IOJICTPOKY W BBIBEAUTE €€ JJIHMHY.
Yurure, yro komOuHaruu Bpoje FFFF conepskar B cede nBe komOuuanuu FFF (oaHa kak
repBasi, BTopasi U TPEeThsl OyKBa U OJHA KaK BTOpas, TPEThsl U U€TBEPTAs).

(21 6ann)

5. Ha maxmartHo# gocke pasmepoM 3 Ha n HEOOXOUMO TaK Pa3MECTUTh M KOPOIEBCKHUX
CTpakel, yTOObl OHM HE ATAKOBAJIM JIPYT Apyra U IpH 3TOM HE OCTaBajIOCh HH OJHOU
CBOOOJHON KIETKM [JIsl JIONOJIHUTENBHOM ¢urypsl. Bama mnporpamma pomkHa
OTIpEAEIUTh KOJMYECTBO BO3MOXKHBIX BAPHAHTOB PaCCTaHOBOK ATUX (PUI'Yp WK BBIBECTU
0, eciin HeT crnocoba yAOBIETBOPUTH ycioBHUs. CTpaku MOTYT aTakoBaTb Ha OJIHY
WM IB€ KIJIETKM IO BEPTUKAJIM, TOPU30OHTAIM M JUArOHAJIM, a TaKXKE JABUIaThCS
C MCIIOJIb30BAaHUEM XOJ0B, AHAJIOTUYHBIX XO4aM IIaXMaTHOTO KOHS (Cpa3y Ha JIBE KIETKH
[0 TOPU30HTAJIM U OJIHY MO BEpPTUKAJIU U HaoO0opoT). Beeaurte aBa yucna n u m vyepes
npo0elt B 0JIHOM CTpOKe sl Hayaa BBIIOJHEHHSI POTPAMMBI.

llpumep:
Bxonurle mannurie BrixoaHbie naHHbIE
31 9
43 0

(25 6annos)



