Mockosckutl 2ocydapcmeeHHblll yHugepcumem umeHu M. B. /lomoHocosa

OsmmMnMasa NIKOJIbHUKOB
«MoKopu BopobbeBbl ropbi»
Mo MaTeMaTHKe

3aganus 3a04Horo stana 2022/2023 yye6Horo roja AJis 5-6 kjaacca

1. lOHbIN macTep LLUNYHTUK pa3obpan n cHoBa cobpan Yackl, HO, BUAMMO, YTO-TO HanyTan. Tenepb
MUHYTHaA CTPesiKa UAET B TPU pasa MejJ/leHHee, YyemM A0JKHa (T.e. AenaeT nosiHbIi 060poT 3a 180 MUH.),
a yacoBas UAET C NPaBUIbHOM CKOpOCTblo (1 06opoT 3a 12 yacos), HO B 06PaTHYO CTOPOHY (NpoTUB
yacoBoli cTpesiku). Ceityac yacbl NokasbiBatoT 12:00, Yepes CKONbKO MUHYT YacoBan MU MUHYTHAsA CTPE/KM
CHOBa cOBMaayT?

OtBeT: 144

e
PeweHue: YacoBas CTpesKa ABUMKETCA C YINOBOW CKOPOCTbIO ﬁ a MUHYTHaA - CO CKOPOCTbIO 2°/MUH.
CTpenku nayT B pasHble CTOPOHbI, MO3TOMY CKOPOCTU CKAaabiBatoTca. Cymma cKopocTel paBHa 2.5

rpagyca B MMHYTY, a NO/IHbIM 060poT — 360 rpagycos, c1ef0BaTeNbHO MUHYTHAA BCTPETUT YacoBYHO

360
yepes —— = 144 MuH.

2. [JaH NnpsAMOYrofibHUK C LienbiMy CTOpOHamMu. Ecnv onvHy ogHOM 13 CTOPOH YBENMYUTb Ha 1, a apyrom -
Ha 2, To ero nnowagp ysenumuutcs B 3 pasa. Hangute nnowagb UCXO4HOrO NpsiMoyrosnbHuKa. Ecnv
TaKuX NPAMOYrOfIbHUKOB HECKOMBbKO, B OTBETE YKaXUTE CYyMMY UX nnowagen. Ecnv Takumx
NPSIMOYroNbHUKOB HET, B 0TBeTe ykaxute 0.

OtBeT: 8 (MpAMoyronbHMKK co cTopoHamm 1 Ha 4 1 2 Ha 2).

PeweHue:

PaccmoTprm NpAMOyronbHMK co CTOpoHamu a u b. Mpu yanMHeHUU CTOPOH ero nNaoLwaab YBeanymnTcaA
BTpoe. Hanunwem ypasHeHMe:

(a+1)(b+2)=3ab

Packpoem ckobku 1 npeobpasyem

2ab-2a-b=2

2a(b-1) - (b-1) =3

(2a-1)(b-1)=3

MonyyaeTcs, NnpousBeaeHNe ABYX HAaTypabHbIX YMCeN paBHO TPEM. 3HaUuT, mbo (2a-1)=1, (b - 1) =3,
oTKkyaa a=1, b=4, nnbo (2a-1)=3, (b - 1) = 1, oTkyga a=2, b=2

3. B 5* knacce yumutca 20 4e10BEK, M BCE OHM OYEHb /IBAT MHOrOM0/1b30BaTe/IbCKME KOMMbIOTEPHbIE
urpbl. Kaxablii U3 yyalMXca UrpaeT B O4HY AW ABe TaKMX Urpbl. Mpu sTom ana ntobbix 2 yyawmxca
HaaeTcs obuwana urpa (B KoTopyto urpatoT 06a). Haliaute Hanbonbluee N, Takoe, UTO rapaHTUPOBaAHHO
Hal4eTca Urpa, B KOTOPYHO UrpatoT He meHee N yyawmxcs.

OtBerT: 14.

PeweHue: Mokaxkem, 4tTo cuTyaums ¢ 14 yyawmmmca Bo3aMoKHa. Pazobbem Ha 3 rpynnbl: 7+7+6
4YenoBeK, NyCTb NepBas rpynna urpaet B urpbl A n B, sBTopasa B u C, Tpetba A n C. Bce ycnhosua
cobnoaeHbl.

MpeAnoNoXMM, YTO BOSMOXKHA CUTYaUMA, KOTAa B Kaxayto U3 Urp urpaet He bonee 13 yenoBsek.
Bbibepem camyto NonynspHyto ns urp (Ty, B KOTOpYto UrpaeT 6osblie Bcero), 0603Hauum ee A.
YyacTHMKoB He 6onee 13, NOSTOMY Hall4eTcsa YesloBEK, KOTOPbIN B Hee He urpaet. 0603HauYMm ero x u
PaccMOTPMM X B Nape C KarKAbIM U3 y4aCTHUKOB Mrpbl A. [lonHa HalNTUCb 06LLan nrpa ¢ Kaxabim us 13,
npuyem OHa He MOoXKeT coBnaaatb ¢ A. Kpome Toro, 3To He MOXKeT ObITb OAHa U Ta e urpa ana scex 13



nap (MHa4e NosyYnTCAa, YTO B Hee UrpatoT 14 yenosek). 3HaUUT 370 2 Urpbl (6osblie 2 BbITb HE MOXKET Mo
yCnoBuio), 0603HauMm mx B 1 C. PacCMOTpUM Tenepb WKONbHUKA Y # X U3 TeX, KTO He Urpaet B urpy A.
Mo YCNOBUIO, OH A0/IXKEH MMETb OBLLYIO UTPY C TEMU, KTO UrpaeT B A U B, HO 3TO He MOKeT 6bITb urpa A,
cnefo0BaTeNbHO OH UrpaeT B B. AHa/ZIOrMUYHO MOKHO NOKa3aTb, YTo OH urpaeT B C. Takum ob6pa3om, Bce
ocTanbHble urpatot B B 1 C, Takum obpasom, Bce urpatot B urpbl A, B, C v apyrux urp Het. O603HaunMm
|A| - KonnuecTso noaen, urpatolmx B A v aHanornyHo |B|, |C|. Monyuaem |A| + |B| + |C| = 40,
(KaXk[oro WKOMbHMKA NocunTanm 2 pasa), 4to HeBO3MOXHO, ecam |A| < 13,|B| < 13,|C| < 13.

4. bypem 3anu1cbiBaTbh YACIA C MOMOLLBLIO eMHML,. Pa3peluaeTca Mcnonb3osaTtb Ymcna snga 11..1,
apudmeTuueckune onepaunn (+, -, *, /), sosseaeHue B cteneHsb (M) n ckobku. Hanpumep, ymcno 1024
MOHO 3anucatb Kak (1 + 1)1171,

3anuwute uncno N = 11..1 Tak, ucnonbsys He 6onee 11 eanHuy, (M He ncnonbsys apyrmue unudpbl).
N——
111 eguHUL,
B oTBeTe yKaxkuTe nosy4eHHOe BbipaxKeHWe, 3anncaB ero B 0gHy CTpoKy, unum 0, ecam aToro caenatb

~ 11-11+11
)11 sanmwerca kak (1+1)A(11-1), a BbipaxeHmne ———

Buae: (11-11+11)/(17(11)*1+1). B cTpoKe He A0/KHO BbiTb MPOBENOB U ANULIHMUX CKOBOK!

Henb3s. Hanpumep, (1 + 1 Hago 3anucaTtb B

(11-1)111—1

OTsBer: MOXHO, Hanpumep
11-1-1

5. Maructp PacceaHHbIx HayK 3abbin NUH-Kog oT cBoero TenedoHa. OH NOMHUT, YTO NUH-KoZ, 6bin
COCTaB/IeH U3 6 pa3nnyUHbIX UMdpP, NAyLMX NO BO3pacTaHUIO, Npuyem nepean undpa 6bina 1. A ele oH
NMOMHMWT, YTO 3TO 6-3HAYHOE YMCNO ABMAETCA TOUYHbIM KBaZlpaTOM (KBaApaTOM LLeNoro Ymcna).
Momorunte marmcTpy BCOMHUTb MUH-KOA.

OrBeT: 134689

Pewenue: 0603Hauum XYZ?2 = 1bcdef,rae 1 < b < ¢ < d < e < f (pa3Hble 6yKBbl, BOObLLE roBOpS,
MOTYT 03Ha4aTb OA4MHaKoBble LMdpbl). 3ameTum, uto 123456 He ABAAETCSA TOUYHbIM KBaZpaTOM, MO3TOMY
f = 7. Ho KBagpat He MOXeT OKaH4MBaTbCA Ha 7 unun 8, cneposatenvHo f = 9,aZ = 3 nan 7.
Mycte YZ = 10q + 3, Toraa YZ2? = 1002 4+ 60qg + 9. T.e. umdpa e, 4ncno AecATKOB, onpeaenaercs
TOJ/IbKO Yepes g U 3HayeHue t, a umeHHo: ecam q=0, To e=0. Ecam =1, T0 nMbo e = 6 (Koraa crout
natoc), inbo e= 4 (Korga ctout muHyc). Ecamn =2, To anbo e=2 (+), inbo e=8 (-), u Tak ganee.
(Mpumeyanmne ana crapwux: e = +6q (mod 10).) Nockonbky e > 5, To e=6 unm 8. Mposepsaem, 4To
yncna 123469, 123569, 124569, 124569, 134569 He ABNAOTCA TOYHbIMMW KBagpaTaMu, nostomy e = 8.

3ametum, uto 400% = 160000, HO b He MoKeT bbITb 6onblue 6, nostomy X < 4. C Apyroit CTOPOHbI
3002 = 90000 - 5 3Ha4yHOe uncno, 3Haunt X > 3. CneposatensHo, X = 3.
Kpome Toro, 3402 = 115600 < 120000, cneposatensHo, Y = 4.

Byaem pewatb 3YZ?% = 1bcd89. PaccMoTpum ciyyam:
e CnyyanZ = 3:Torpa ...60Y +9 = ---89, cnegosatenbvHo, Y = 8. (Y = 3 < 4 oTr6packiBaeM) ,
nposepaem3832 = 146689 - He noaxoauT (Undpa 6 nosTopAETCA).
e CnyyanZ = 7:Torpa ...140Y 4+ 49 = --- 89, cnegosatensHo, Y =6 (Y =1 <
4 oT6paceiBaeM). Haxogum 3672 = 134689- nonyunnu oTser.

6. MNMeTa n Baca urpatoT B MHTepecHyo urpy. B Havane urpbl y Kaxkaoro no 18 Kapt. MNeta n Baca xogAat no
ouyepeaym (MeTa xoAUT NePBbIM), KaXKAbIM XOL0M OANH OTAAET APYTOMY HEKOTOPOE KOIMYECTBO KapT,
npuyem Koan4yecTsa nepesaHHbIX KapT HE MOTYT NOBTOPATLCA — €C/IM KTO-TO, CKaxkem, nepegan 3
KapTbl, TO Aanblle No 3 KapTbl NepesaBaTb HAKOMY Henb3A. [ponrpbiBaeT TOT, KTO HE MOXKET caenatb
X0Z, no npasuaam. EcTb M y Koro-nmbo 13 UrpoKoB BbIMTPbILLIHAA cTpaTerns (cnocob sceraa



BbIMrpbIBaTb)? Ecan y MeTu, To B oTBETE YKaxuTe 1, eciv y Bacu, TO B OTBETE YKaXKUTE 2, @ €C/IN TaKoM
CTpaTernu HeT, TO B OTBETE YKaxKuTe 3.

OTBerT:2

PeweHue Crpaterns Bacu - 4aBaTb MMHMMA/IbHO AOMNYCTUMOE KON-BO KapT. [oKaxkem, YTo Npu TaKow
cTpaTerum y Bacu byget Bcerga oTBeTHbINM Xo4,

3ameTumm, uTo MNeTa Ha KaxK4oM XoA4y, HaUMHan Co BTOPOro, OTAAET, No KpaliHel mepe, Ha 1 6onblue, yem
Aan emy Baca Ha npegbiaywem xoay. Ecnv Ha nepsom xogy Meta gan x KapTt, To nocne n+1-ro xoaa
MeTtun (n n xopos Bacu) y Bacu byaeT He meHee 18+x+n KapT. Mpeanonoxum, 4To Baca He MoskeT
caenatb Xo4, 3HauuT xoapl, 1,2,...,18+x+n yxe 6blan caenatbl, T.e. 6bi1o caenaHon + (n+ 1) = 18 +

x + n xon08B. MockonbKy x = 1, Ton = 18. Monyyaertca, uto 66110 = 18 xomoB Bacu 1 = 19 xon08
MeTun, Ho B AMana3oHe 1 ... 36 (Bcero y UrpokoB 36 KapT) He/b3a BbIbpaTh 37 pas/IMUHbIX YNCeN.
MpoTtnsBopeune.



