NCCIIEAOBATEJIBCKHUE 3AJIAHUSA

X1l 001acTHOr0 MUHU-TYPHHUPA IOHBIX MATEMATHKOB
«IIpoexktupyii. Uccaeayi. Pemai»
5-7 knaccel 06-07 anpens 2024 a.

Nol. Ymucaa, mudpsl 1 1eJUMOCTh

1. Ha mocke mamucano yucio 202. Kakyro mudpy Hamo mpummcath B KOHIIE, YTOOBI
MOJTyYe€HHOE YUCJIO JIeuIoch Ha a) 8, 0) 11, B) 237
2. Ha mocke nammcano yucio X, koropoe coctouT u3 N nudp. I[Ipu xakux N Bceraa K

YHCITy MOKHO MPHUIHCATh OJHY KU(PY B KOHIIE, YTOOBI MOTYYCHHOE YUCIIO JIETHIIOCH
Ha a) §, 0) 11, B) 237

3. Ha nmocke mammcano TpexzHayHoe umciio X. Bcerma mm k 4uciy MOXHO TPUIIKCATH
OIHY IM(py B KOHLE U OJHY LHU(pPYy B Hayaje, YTOObl MOIYYEHHOE MATHU3HAUYHOE
YHCIIO JETUI0Ch Ha a) 72, 0) 44, B) 237

4. Ha ngocke HamucaHo Tpex3HayHoe yucio X.
a) B aToM umncie MOXHO mpunuUcaTh OJHY LUPPY MEXAy MEepBOi U BTOpOW LUDpPOIL
WIN OJIHY LU(]py MexAy BTOPOMl M TpPEThEH, a TakKe OJHY Uu(]py B Hayaje U OJHY
uudpy koHue. BepHo nm, yto g mo6oro X TakuMm 00pa3oM MOKHO MOJYYHUTh
HIECTU3HAYHOE YUCII0, KOTOPOE ACIUThCS Ha 20247
0) A ecim B OTVIMYHME OT MyHKTa a) MOXXHO BCTaBUTH OJHY IH(PPY MEKIY NMEPBOI U
BTOPOI, €llle OAHY MEXIY BTOPOW U TPETheH U ellle M0 OJHOM J00aBUTh B HA4ajo U B
KOHELl, BEPHO JIM TOrAa, 4TO IS J000ro X MoJy4eHHOE CEMU3HAYHOE YMCIIO OyJleT
nenuthesa Ha 20247
B) B cnyuae, ecniu y Bac B myHkTax a) u(wim) 0) OTBET OTpUIATEIBHBIN, TO HAHAUTE
HanOonpmi aenutenb d yucna 2024 Takou, 4To U1l TF000T0 X MOXHO TOYYHTh
TaKUM 00pa3oM YKCII0, KOTOpOe NenuThes Ha d.

5. Ha nmocke HamucaHo Tpex3HayHOE 4uCI0 X M HEKOTOpOe HaTypajibHOE uucio t.
N3BecTHO, 4TO €ciM K YUCiTy X MPUIKCATh JI00YI0 U(PY B KOHIIE U JTH00y0 1udpy B
HayaJie, TO MOJyYEeHHOE MATU3HAYHOE YHCIIO HEe OyIeT JeNUThCs Ha Yuco t.

a) Haiinute, Bce BO3MOXHbIE 3HaueHusi uucia t, Mesbmme 50, I KOTOPBIX
BBITIOJIHAETCS 9TO YCJIOBHE.
0) HalimuTe HauMeHbIee mpocToe t, 1711 KOTOPOTO BHITIOJHIETCS 3TO YCIOBHE.

6. [ns Kakux MPOCTBIX YMCEN P BBIMIOJHSACTCS CICAYIONIEe YCIOBHUE: K JIIOOOMY YHCITY
6ompie 100 MOKHO TPUTTUCATH 1O OJAHON U(PE B HAYaAJIEC U B KOHIIC €T0 ACCATUIHON
3aMKCH TaK, YTOOBI MOJYYEHHOE YUCIIO JAENIUIIOCh Ha P?

7. Tlpemmoxure cBoM OOOOINCHUS WM HAIpaBJICHUS HCCICIOBAHMM B JTOW 3ajade U
M3y4duTe WX (BO3MOKHO, BbI CMOXKETE MPOBECTH MCCIIE0OBAaHUE HEKOTOPBIX MyHKTOB



3TOM 3a4auu B OOLIEM cilydae, T.€. U1 NPOU3BONIbHBIX X, t M(KMIM) p, yKa3aHHBIX B
ITUX MMYHKTAX).

Ne 2. [lonck nmepumerpa

MHOrOyrojapHUK, CTOPOHBI KOTOPOIO HE NEPECEKarOTCsl (B YaCTHOCTU, HE HUMEIOT
OOILIMX TOYEK, T.€. «HE KAaCaIOTCS JaXKE yIJIaMW») U JIFOObIE JBE CMEXKHBIE CTOPOHBI
ABJISIOTCA MEPIIEHIUKYIISAPHBIMU, OyZ€M Ha3bIBATh HPOCHIbIM.

1.
2.

[To naHHBIM pucyHKa | HAaAUTE EPUMETP 3TOrO NPOCTOrO MHOTOYTOJIbHUKA.

Ha pucynke n3o0paxkeH mpocToil MHOTOYTOJIbHUK, IIEPUMETP KOTOPOTO PaBEH
66. [lo maHHBIM pUCYyHKa 2 HAWIUTE JUIMHY CTOPOHBI, OTMEYEHHON 3HAKOM X.

AHS XOYeT HAWTH MEPUMETP MPOCTOr0 MHOTOYTOJIbHUKA, N300pa’KEHHOTO Ha
pucyHnke 3. J[si1 3Toro oHa n3Mepuia IJIMHY CTOPOHBI §;. Kakoe HauMeHsblee

KOJIMYECTBO OTPE3KOB i Ha0 €I€ U3MEPUTh, YTOOBI HAUTU EPUMETP?

50 57

50

S8

57

15

Puc. 1 Puc. 2 Puc. 3

a) Kakoe HamMmeHbIlee KOJIMYECTBO CTOPOH HAJA0 HM3MEPUTh B IPOCTOM
BOCBMHYTOJILHUKE, YTOOBI TAPAaHTUPOBAHHO HAWTH €T0 TIEpUMeETp?

0) IlompoOyiiTe yka3aTb yCIOBUA (ONUINMTE BHUJ U TapaMeTphl
BOCBMHYTOJIbHHUKA), TP KOTOPBIX HYKHO 3HATh MMEHHO TaKOE€ KOJIMYECTBO
CTOPOH, KOTOPOE BbI MOJYYMUIIM TIPH PEIICHUH ITyHKTA a).

B) BO3MOXHO CyIIECTBYIOT BOCBbMUYTOIBHUKH, JIJIS1 ONIPEACIICHUS IEpUMETPa
KOTOPBIX JIOCTATOYHO 3HATH JIJTMHBI MEHBIIETO KOJIMYECTBA CTOPOH, YEM BHI
MOJIYYMJIM B TIyHKTE a). OMUIINTE MHOKECTBA TAKUX BOCBMUYTOJIBHUKOB.

N3yunte Bompochkl TyHKTa 4 [1Js APYTUX MPOCTBIX MHOTOYTOJBHUKOB
(KOIMYECTBO CTOPOH 3a/1ailiTe camMu).

[TonpoOyiiTe M3ydnTh BOIPOCHI IMyHKTa 4 B 00IIeM ciydae (T.€. MOCTPOUTh
HCOOXOIUMBbIC ~AJIrOPUTMBI WM HAWTH  (QOPMYJBI IS BBIYMCIICHHS
NIEPUMETPOB TPOU3BOJIBHBIX TPOCTHIX MHOTOYTOJIBHUKOB, OIICHUTH YHCIIO
CTOPOH, JUIMHBI KOTOPBIX HY>KHO 3HATh B PA3IUYHBIX CIyYasX MPUMCHCHHSI
JITOPUTMOB WA (HOPMYI).



7. Ilpennoxxute cBOM O0O0OOINEHHS WM HAMpPaBICHHUS MCCICIOBAHUNM B ITOM
3a/1a4€ U U3yYUTE UX.

Ne 3. HUrpa

|. Ha nocke 1 X n AHda u Bops urpatot B cleQyrOUlyr0 Urpy: OHU NO ouepenu (AHs
XOJIUT MEPBOM) KIAAYyT MOHETKY B KJIETKU JAOCKH, IPU YCIOBUHU, YTO M caMa KJI€TKa
U COCEIHUE C HEU KIETKU TOXE IYyCThl. TOT, KTO HE MOXKET CHejlaThb XOH, TOT
[IpOUrpall.
1. Jlokaxkute, 4Tto JUisl JHOOOr0 HEYETHOTO N, y AHHM €CThb BBIUIPBILIHAS
CTpaTerus.
2. Jlokaxxute, yTO MPU N = 6 Yy AHU €CTh BBIUTPBILITHAS CTPATETHSL.
3. Jlokaxkute, uto npu n = 8 y bopu ecTh BBIMTPHILITHAS CTPATETHSL.
4. Ilpn kakux 3HaYeHUAX N 'y AHM €CTh BBIMIphIMIHAS cTparerusa? Ilpu kakux
3Ha4YCHMIX N'y bopy ecTh BBIMTPBIIIHAS CTPATET U ?

Il. Urpa Takas xe, Kak U B MyHKTe |, HO MOHETKY MO>XHO KJIaCTh Ha KIJIETKY JOCKHU
pH yCIIOBUH, YTO M caMa KJIETKa, U I' KJIETOK crpaBa ot He€, u | kimeTok cnesa ot
He€ mycThl (JieBo Mg AHU W bopu HaxoguTcs ¢ OgHON CTOpOHBI Aocku). Ilpum
r = | = 1 nonyyaeMm urpy u3 myHkra l.

5. [lonpoOyiiTe HalTH Bce 3HAYEHUs N JJIsI KOTOPHIX Y AHU €CTh BBIMTPHIIITHAS
ctparerus npur = 1, [ = 2.

6. [TonpoOyiiTe HAWTKU BCe 3HAUYEHUS N AJI KOTOPHIX Y AHHM €CTh BBIUTPHILIHAS
CTpaTerus Mpu KaKux-To GUKCUPOBAHHBIX I 1 |.

I1l. Ha nocke m Xn AHs u bops urparoT B CIEIYIONIYI0 UTPy: OHHU MO OYEpPEIH
(AHs X0AUT MEPBOM) KJIATyT MOHETKY B KJIETKH JOCKH, IIPH YCJIOBHUHU, YTO U camMa
KJIETKa M COCEJHHE C HEH KIETKH TOXKe MYCThl (COCETHUMHU CUUTAIOTCSA KIIETKH,
UMEIOIIHE OOIIYI0 CTOPOHY). TOT, KTO HE MOXKET CIeaaTh X0/, TOT IPOUTPall.

7. Onpenenure 3HA4YEHUS M W N, MPU KOTOPHIX a) y AHu, 6) y bopu ectb

BBIMI'pBIIITHAA CTPATCI U,

IV. Ilpennoxure cBou 0000I1EHNS UM HAMIPABJIEHUS UCCIEAOBAaHUM B 3TOM 3a7aue
U U3YUYUTE UX.

Ne 4., BoJbluasi mepeMeHa

Apcenuit u Erop urparoT B cienyroiryto urpy. st urpsl s mepBoro pasza 0epercs
HEHYJICBOE 11€JI0€ YUCIIO 81, MTOCJIE Yero KA/l IeHh Ha OOJIBIIION MepeMeHe MaabYiKu
BCIO TIEpEMEHY II0 OYepeaH JEeNAT MMEIOIIeecs Ha JaHHBIH MOMEHT YHMCIO Ha Hekoe K
(crapoe uucno youpaercs). Ha Toit mepeMene, Ha KOTOPOM MOCHE JEICHHS TMOTy4aeTCs
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HEIIeJI0e YHCII0, UTPa 3aBepIIacTCs M Ha CIEAYIoIIel mepeMeHe HaunHAeTCsl HOBasi Urpa
JUIE HOBOTO 4YHCIIa, T.. BTOpas Wrpa JUIsl Yucia dp, TOTOM aHAJIOTUYHO TPEThsl UTpa s
qrclna as, M T.JI.

Bmecto obema 3a wrpodi HaOmomaetr Kupwin, TepneHHsS KOTOPOTO XBaTaeT Ha
HaOJI0/IeHNE 3a MEPBBIME M TIEPEeMEHAMU ISl K&KIOW UTPHI (T.€. ISl KAKIOTO Yhcia ay,
n=1_2,3,...). Korna y Kupmina 3akanuuBaetcs tepnenue (T.e. Ha (M + 1)-ii mepemene,
€CIIi He Havajach HOBas Urpa), To Kupusut BCHOMUHAET, YTO OH JIOJITO MIPOITYCKal 00e, 1
OOBSIBIISICT, YTO OH TOJIOJIA]l HA 3TOW Urpe (M HUYEro HE OOBSIBISET, €CIM YBUIECH KOHEIl
UTPBI, KOT/Ia y Hero emé ObLIO TepIICHHE).

1. Tycts a, =8, +b(n—1), rae b — meuérnoe uncno, n k =2.

a) Haiinércs nmu takas urpa, B kotopoid Kupuini rooman?
b) Eciu oTBeT B mpeabIAyIIeM MMyHKTE: «a», TO KaK 4acTo (T.c. Ha KaKUX HOMepax
urp) Kupum 6yaet rononars?

2. Ilyctb k=3 n
a,=Mnm+1)n+2)-...-(n+2n).
CKoJbKO TIepeMeH OyAeT JJIUThCS urpa?

3. Ilyctb p — mpocToe unciio. OTBEThTE HA BONPOC IyHKTA 2, ec K =
a,=Mm+1)n+2)-...-(n+(p—1)n).
4. Apcenuit u Erop pemmnm urpath 1 K =3 co clieAyromiei mociae10BaTeIbHOCTHIO:
2 2
8 =1°"+2% a,=a,,+(3n-2)"+(3n-1)", mpu 5TOM mapamieNbHO C HUMH MO
TaKUM e TpaBuiIaM Uit Toro ke K =3 wmrpaer Kupwnn ans mocinenoBaTeIbHOCTH
b, =N, ecnu KTO-TO 3aKOHYMT paHbIIE, OH HAOIIOJAET 3a BTOPOW HIPOW M JIWIIB,

KOT'/Ia 3aKOHYMJIMCh 00€ UTPhI BCE MAJIbUMKU OE€pyT HOBbIC YMCa (3TO MYHKT HUKAK
HE CBSI3aH C BOMPOCOM «Trojoaanus» Kupumna).

a) Ko 3akoHUHMT paHbliie B N-0i Urpe?
b) Aeccmna =1°+2%ua,=a, ,+(3n-2)°+(3n-1)>?
5. Apcenuit u Erop pemmnn MeHATs unciio K, mostomy must i-oif UTpbl OHO paBHO K;,
npuuém Bce ki — mpocTeie umcna. @ =(12 +1), a, = an_l(n2 +1). Oxkazanocp 4TO

aJ1st Bcex N BepHO K, >2n. MoxxeT JIn oKa3aThbCs TakK, 4TO Ha Kakoil-ro urpe Kupun
TOJIOJIAJ, €CJIH €0 TEPIICHHS XBAaTaeT Ha JIBE MEPEMEHHI (T.€. 31ech M =2)?

6. Apcenuii u Erop pemuinu coxpaHuTh yCIOBHE Ha K;, OIHAKO 3aMEHWIN &, W B3sIH
IIOCJIEIOBATEIbHOCTD ay =13 +1, a, = (n3 +1) a,_1. Hokaxure uro Kupumn ne Oyner
roJ0JaTh, €CIU €r0 TEPIEHUE OCTAIOCh TAKUM K€ KaK B ITyHKTE 5.

/. B mpenpioymieM ImyHKTe yKaKUTE OLEHKY Ha K., eciau Teprnenus Kupuiia xBataer
Ha TPU NEPEMEHBI.

8. Ilpennoxute cBOM 000OIIECHUS U IPYTHUE HAMPABJICHUS UCCIICIOBAHMS.



Ne 5. OrkiagbiBaeM M U3MepsieM OTPe3KH

1. Umeercs nuueiika giuuHOM 9 cM 0Oe3 neneHuid. Kakoe HamMeHblliee YUCIO
MIPOMEKYTOUYHBIX JICICHUN HYXKHO HAHECTH Ha JIMHEHKY, YTOObI MOXHO OBLIO
OTJIOXKUTH WJIH U3MEPUTH JII0O0M OTpe30K JIuHOM 1 cM, 2 cM, 3 cMm, ... uiu 9 cwm,
MPUKJIaIbIBas TUHEHKY JIUIIb OJIMH pa3 (B KakaoM ciiydae)? OTBeT obbAcHUTE.

2. Nmeercs nuueiika niuuHOW 13 cm 6e3 nenenwmii. Kakoe HamMmeHbliee 4HCIIO
MPOMEKYTOUYHBIX JIEICHUN HYKHO HAHECTH Ha JIMHEHKY, YTOOBI MOXXHO OBLIO
OTJIOKUTh BCE OTPE3KH JIMHOM 1 cM, 2 cMm, 3 cM, ..., 10 cm, 11 cm, 12, 13 cm,
MPUKJIaIpIBas TMHEHKY JIMIIb OJWMH pa3 (B KaXKJIOM ciiydae)?

3. Uccnenyite 3amady, moAoOHyI0 MyHKTaM 1 u 2, Aid JIMHEEK C JAPYTHUMH
JUTUHAMH.

4. A) Nmeercs BepeBouka anuHoM 9 cm. Ha Hell MOXXHO 3aBsi3aThb MaJj€HbKHE
y3€JIKH Ha OMNPEJICTICHHBIX PACCTOSIHUAX OT KPaeB, JJI TOTO, YTOOBI C MTOMOIIIBIO
TaKO BEPEBOUYKH MOKHO OBLIIO U3MEPSTH PACCTOSAHUS (HAIPUMED, €CIIU 3aBsI3aTh
Y3€JII0K Ha PacCcTOSHMM 1 CM OT JIEBOTO Kpas, TO MOXHO H3MEPUTh OTPE3O0K,
paBHbI 8 cMm). Kaxnplid 3aBsi3aHHBIN y3€JI0K HE MEHSIET JJIMHbI BEPEBOYKH.
Kakoe HamMeHbIllee YUCIO Y3€JIKOB TpeOyeTcsl 3aBsi3aTh, YTOOBI MOXKHO OBLIO
U3MEPUTHh BCE PACCTOSAHMS JJIMHOU 1 cM, 2 cM, 3 cM, ..., 9 cMm, mpuKiIagbIBas
BEPEBOUKY JIKIIL 0JuH pa3? (Paspernaercs crubaTh BEPEBOYKY, HO TOJBKO OJUH
pa3 ¥ B TOM MECTe, IJIe 3aBsI3aH Y3€JI0K)?

b) Paccmorpum 3amady, aHaJOTHMYHYIO IYHKTY A) C BEPEBOYKOM JIMHOU
13 cMm, npuyeM OTMEpPUTH HYKHO BCE PaccTOsiHUSA, paBHble 1 cm, 2 cM, ..., 13 cMm.
BHOBB mpuKIIaapIBaTh BEPEBOYKY MOKHO JIMIITH OJAWH pa3, HO CrUOATh €€ Ha ATOT
pa3 MOXHO He 60jiee OJJHOTO pa3a B JI0OOOM MECTE BEPEBOYKHU.

5. Uccnenyiite 3amauy, mogoOHyto myHkTam 4. A) u b) 115 BepeBodek ¢ ApyTruMu
JUTUHAMH.

6. IIpennoxxure cBou 00OOIIECHUSI WM HAIIPaBJIEHUS UCCIEAOBaHUS B ATOM 3ajaye
U U3YUUTE UX

Ne 6. Ilpou3BojHAas OT YKCIIA

B crapmmx kimaccax Bbl M3y4HTE MOHATHE MPOU3BOAHOM OT (DYHKIIMH, B YaCTHOCTH,
y3HaeTe, YTO MPOM3BOJHASI OT 4dYHCila, T.6. OT (YHKIUHU, TOXKIESCTBEHHO paBHOMU
HEKOTOPOMY YHCITY, PABHSETCS HYJIIO.

[Torpobyem BBecTH onpeseneHrne apuMeTHIECKON MTPOU3BOIHOM, OTTAIKUBASCH OT
HEKOTOPBIX HCXOJHBIX 3HAUCHUH © CBOWCTB (axcuom). Hampumep, Tak: s
MPOM3BOJLHOIO IEJIOr0 WM pPAalMOHAIBHOIO 4YKcia M, HazoBeM uyucio D(m) —
apu(MEeTUYECKOM MPOU3BOJHONW OT 3TOrO0 YHCIAa M, €CIM BBIMOJHAIOTCS CIEAYIOLINe
CBOMCTBA:



e D(0) =D(1) =0;
e D(p) = | myst moGoro mpocroro uucia p;
e D(m-n) =n-D(m) + m-D(n);
e D(-—n) =-D(n);
(m) nD(m)—mbD(n)
° D e :
n n '
[TpoBepbTe HEMPOTUBOPEUYMBOCTh BBEIECHHBIX CBOWCTB (aKCMOM) H HW3Y4YHUTE
CJICTYFOIIHE BOTIPOCHI:

1. Hatigure 3Hauenue D(m").
2. Beisicaute, korna HOJ[(D(m); m) = 1, HOA(D(m); m) = 1.
3. Haiigure apyrue cBoiicta D(m).

4. Ecim D(m) = D(x)-D(y) i HEKOTOPBIX IENBIX WIH PAMOHAIBHBIX X H Y, TO
HA30BEM TaKylO MPOM3BOJHYIO COCTABHOH, B IMPOTHBHOM Cliydae — IIPOCTOM (T.e. eCliu
D(m) Henb3s mpecTaBUTh B BUJIC NMPOU3BEACHUS MPOU3BOIHBIX HEKOTOPBIX JIBYX YHCEI,
KaK7as U3 KOTOPBIX HE paBHA 1; WM €CIIU TO-APYyroMy CKa3aTh, JIJIS 3THX 3HAYCHHUH 110
CYTH BO3MOJKHO TOJIBKO Takoe npejactasienune: D(m) = D(m)-1).

EMMHCTBEHHO 1M PA3JIOKEHHE COCTABHBIX IMPOM3BOMHBIX? EcCi HET, TO CKOJBKO
Pa3JI0KEHUN MOXKHO TIOTYUUTh JIJIST KaX10ro m?

5. CymecTByIOT JIM TAKHE LETbIE M, N, TAKKE YTO
a) D(m) =m?
6) D(m)-D(n) = m-n?
D{m) m

B o) n
0D ()=

n
) D(m £n) = D(m) = D(n)?
Jlist Bcex MyHKTOB a) — 1) (B Ciydae MOJIOKHUTEIBHOTO OTBETAa) MONMPOOYyHTE HAWTH
MHOXKECTBO BCEX 3HAYCHMH M WIM map 3Ha4eHud (M,N), yIOBJICTBOPSIOIIMX
COOTBETCTBYIOIIEMY PaBEHCTBY.

6. Hazosém "Onu3Henamu" ymucia ¢ OAMHAKOBBIMU MpoW3BOAHBIMU. Haiigute Bce
ypcna "GnusHens!" s npousBosbHOoro N € Z. B 94acTHOCTH, MOXKET JIM HaTypalbHOE
(w1 1enoe) Yucio HMMETh B KayecTBe ' 4ucia-Oiau3Hena'" OOBIKHOBEHHYIO Ipo0b C
HepaBHBIM | 3HaMeHaTeneM?

7. Ilpennoxure cBOU BOIPOCHI, 000OIIECHHS WM HAIIPaBICHUS UCCIEAOBaHUS B 3TOU
3a/1aye U U3yYuTe UX

Ne 7. Emé pa3 06 yraablBaHumn

|. Myapen npeayiaraet cbirpaTh BaM B CIEIYIOIIYIO UTPY: OH 3arajall JiBa HaTypaJIbHbIX
yrcia A u B ot 1 g0 10 BrmounTensHO (YMCiia MOTYT coBIaaaTh). Ha KakaoM X0y BbI
MOKETE Ha3BaTh JBa YKCIA U D, ¥ IOJIyYHTh B OTBET YKCIIO, PaBHOE |4 — a| + |B — b.

a) Kak 3a 51Ba Xx071a rapaHTUPOBAHHO Y3HATh Yucia Myapena?
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0) ITokaxxute, 4TO 3a Ba X012 uncia A U B MOKHO y3HaTh U B TOM CIIydae, €CJIi OHU
IIPOU3BOJIBHBIE ITOJIOKUTEIBHBIE YUCIIA.

B) [Ipunymaiite, kak 3a 1Ba xoJia y3HaTh yncia A u B MOXHO y3HaTh U B TOM cllydae,
€CJIM U3BECTHO TaKOe YKCI0 M (HeoOs3aTebHO MOJI0KUTENbHOE), uTo M = A m < B,

r) Kakoe HauMmeHbIlIee KOJIMYECTBO XOIOB MOTPEOyeTCs, eCii MyApel] 3aayMai TPH
HoJIOKUTENbHEIX uncia: A, B u C; Bl 3a X0J HasbplBaeTe TpU 4Hciaa: 4, b, ¢, u
MoJTyYaeTe B OTBET YHCIIO, PABHOE

A —al+|B—bl +IC —cl.

1) O000IMTE MYHKT T') HAa ClTy4daid 00JIbIIEro KOJIU4YeCcTBa 38 lyMaHHbIX YHCEIL.

Il. Myapen npeasyiaraet ceirpaTh BaM B JPYTYIO UTPY: OH 3arajan asa yucia 4 u B (uucna
MOTYT COBIIaj1aTh). Ha KakjoM X0y Bbl MOXKETE HA3BaTh JIBA YMCia @ U D, ¥ MoayuuTsh B
OTBET YHKCII0, paBHoe aA + bEB,

a) 3a Kakoe HAWMCHBIIEEC KOJUYSCTBO XOJ0B BBl cMOXeTe yramarh 3adyMaHHbBIC
HaTypaibHbIe uncia A u B?

0) 3a Kakoe HauMeEHbLIEe KOJMYECTBO XOJOB Bbl cMoXkeTe yraaarb 3aJayMaHHbIE
nensle yucna A u B, eciiu Bam usBectsl Takue mu M, ytom < 4,8 < M,

B) O0006IIMTE MyHKTHI a) U 0) Ha ciiy4yail OOJIBIIIETO KOJMYECTBA 3ayMaHHbIX YHCEIL.

r) 3a Kakoe HauMEHbIIIee KOJWYECTBO XOJI0B Bbl cMmokeTe yraaaTth a) 3, 0)4, B) N
PalMOHAJIBHBIX YUCEN.

[11. a) MoxHo im B myHKTe |.a) cripaBuThes 3a Ba Xoaa (A u B — monokurenbHbIe), €Cu
B OTBET Ha YHCJa @ U b MyJIpel] Ha3bpIBaeT

1) max(|4 — al, |B — b]);
1 |4-g] 1 |B-B
2) S Tt T e
2 1+|d-a] 4 1+|B-b|
6) O6001IMTE TYHKT a) Ha cly4yail OOJIbIIIEr0 KOJIMYECTBA 3ayMaHHBIX YHCEIL.

B) [IpuaymaiiTe ycaoBusl HA BBIpAKEHHs, PH KOTOPBIX 3a J[BA X013 MOXKHO yraaaTh
3aJlyMaHHbIC TOJIOKUTEIIbHBIC (MM HATypalbHbIC, WA Kakue-1ubo emE) uncia A u
B. (To ecTh, cymecTByeT i 4to-To aHanorndnoe |[A — al| + |B — b|).

IV. Ilpeqnoxure cBOM 00OOLIEHUS WJIM HAMpABIECHUS HCCIEIOBaHUS B ATOM 3anaye u
U3YUYUTE HX.

Ne 8. AuropuT™Mbl NOABMJIMCH PAHbIIE CJI0BA «AJITOPUTM

Jlist Haxoxxaenust HanOoubiero oomero aenutens (HO/) AByX HaTypanbHbIX Yyucenl
MOKHO BOCIOJIb30BaThCs anroputMoM EBknnaa. O6o3Hauum uepes a U b HauOoubllee U
HavMMeEHbIIIee U3 JIByX YMCeN COOTBETCTBeHHO. Illar 1: mogenum ¢ ocTaTKOM 4YHUCIO a Ha b
1 0003HAUYMUM OCTATOK OT JesieHus yepes r. Ecnu r = 0, To yucno b asnsercas HOJ, ecinu
r # 0, TO moJiaraem Temnepb, UTO a PaBHO b, a b paBHO 1, U BO3BpalaeMcs K mary 1.

1. Ucnionb3ys anroputm Eskinaa, Haiiaure HOJL (207004667, 206800621).



2024 1984

3. HOCJIGI[OBaTeJIBHOCTI) yrcen OuboHayym — 3TO IIOCJICAOBATCIBbHOCTL YHCCII B
KOTOpOfI IICPBOC U BTOPOC YHCJIO paBHbI 1, da Ha4YHaig C TPCThEro, KaKaA0¢€ CICAYIOIICC

YHCJIO TOJTy9aeTCsl K3 CYMMBI IBYX MPEABITYIINX Yrcell. [TociemoBaTeibHOCTh YnCe
®ubonavun: 1, 1, 2, 3, 5, 8, 13, 21, 34, 55, 89, 144, ...

3.1. CkonpKko onepanuii fejaeHust ToHao0uThCs, 9To0bl HaiiTh HOJI 2024-ro
2023-ro yncima ®ubonaqyun?

3.2. CkonpKO omepamuii aeneHus MmoHaaoOuTbes, uytoObl Haiith HOJl 2024-ro u
1984-ro yncia ®ubonauun?

3.3. Cxonbko omepanui JejaeHus MoHano0uThes, yToosl Haitu HOJ[ n-ro u m-ro
yuciaa Pudbonauyun?

4. Onumure Bce napsl uncen, 1 kotopeix HOJl anroputmom EBknuaa Haimercs
poBHO 3a 3 omnepamuu AeneHus. Onumure Bce mnapel uucen, s Kotopbix HO/]
anroput™MoM EBkinna Haiinércs 3a K onepanuii neneHus.

5.1. TlpaBaa nu, uro npu Haxoxaeanu HOJl anroputmom EBknnaa yucno onepauuit
JICNICHUsT JIBYX IIPOMU3BOJIBHBIX HATYpaJbHBIX HE OoJjiee 4YeM JBY3HAYHBIX YHCET HE
MPEBOCXOAUT KOIMYECTBO omepauui nenenus npu noucke HOJL anroputmom EBkimma
st 11-ro u 10-ro uncen ®ubonayuu? Ecnu oTBET OTpUIIATENIbHBIN, TO TOT K€ BOMPOC, HO
g 12-ro u 11-ro uncen ®udonayyn.

5.2. Ilycte ecThb U-3HayHOE 4YHUCIO UM V-3HauHOe uwHcio. Kakoe HauOonbliee
KOJIMYECTBO ONeEpaluil neneHus B anroputme EBkinuaa norpedyercs, ytoObl Haiith HOJJ
ATUX YUCEN?

6. [Ipeanoxxute cBou 0000IIEHNS WK HANIPaBJIEHUS HCCIeI0OBaHUA B ATOM 3a/1aue U
U3YUYUTE UX

Ne 9. PasHble «CpeIHue

1. B marasun 3aBe3nu 20 Kr chipa, 32 HUM BBICTpOUJIACh oudepenb. OTHYCTUB ChIP
OuepeHOMY TOKyMNaTeNio, MpoAaBIIUIia 0e30MMO0YHO TMOJACUUTHIBAET CPEIHHUM BEC
MOKYNKA TI0 BCEMY IIPOJAHHOMY CBIpY M COOOIIAeT, HAa CKOJIbKO YEJIOBEK XBAaTHUT
OCTAaBIIIETOCS ChIpa, €CIIM BCe OyIyT MOKyNaTh UMEHHO 0 3TOMY CpelHeMy Becy. Morma
JIU TIPOJIABIIIMIIA TIOCTIE KaKI0TO U3 nepBbiX 10 mokymnaresneit coo0maTh, 4To chipa XBaTUT
enie poBHO Ha 10 yenoBek? Eciam nma, TO CKOJBKO ChIpa OCTAJIOCh B Mara3mHe IOCIHE
nepBbix 10 mokynateneit? (CpenHuii BeCc MOKYIKH — 3TO OOIIMIA BEC MPOJIAHHOTO ChIpa,
JIeJICHHBIN HA YUCJIO KYTUBIIHUX.)

1.1. Tort e Bompoc s ciaydas, korna ceipa 100 xr, a mpoaaBiuia cooOIaeT, 4To
CbIpa XBaTUT POBHO HA M 4YeNOBEK MOCJE KAXKJIO0ro U3 NMepBoiX K MOKynaTeneu.
Onpenenute, 14 KaKuX Map HatypaibHbIX uncel (K, M) Takoe BO3MOXHO.

1.2.  Tot e BoOmpoc, 4ToO U B MyHKTE 1.1, ¢ OAHUM JOMOJTHUTEILHBIM yCIIOBUEM: C
TOr0O MOMEHTa, Korja ceipa ocrtaercs MeHee 10% oOT mnepBOHAYAIBHO
3aBE3€HHOIO0 B Mara3uH, HOpMa OTIIyCKa CbhbIpa Ha KaXJOro MOKyHaTems
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YMCHLIIACTCA BABOC, T.C. IIOCJIC 3TOIO0O MOMCHTA Ka)KI[Hﬁ INIOKYIIaTCJIb MOKCT
B34ATb IIOJJOBHMHY CbIpa OT CpEAHCTO KOJHUYCCTBA ChIpd, B3ATOI'0O BCCMHU
IMMOKYIIATCIIIMU, pACCUUTAHHOT'O JO HCTO.

2. ABtoOyc, emaymuid 1o MapupyTy muHOM 100 kM, CHaOXeH KOMIIBIOTEPOM,
MOKAa3bIBAIOIINM MIPOTHO3 BPEMEHH, OCTAIOLIET0Cs IO MPUOBITUS B KOHEYHBIN MYHKT. DTO
BpEMsI PACCUUTBIBAETCS UCXOMS U3 MPEANOJI0XKEHHS, YTO CPEIHAS CKOPOCTh aBTOOyca Ha
OCTaBILIEMCs Y4acTKe Mapuipyta OyAeT TakoW ke, KaK U Ha yXKe IMPOMICHHON ero 4acTH.
Cnyctsa 40 MUHYT ITOCIIE Hayalla ABMKEHUS OKHUJAEMOE BpEMsI 10 MPUOBITHS COCTABIISIIO
1 gac u ocTaBajgoCh TaKUM K€ €IIe B T€UEHHUE MATH YacoB. Moruo u takoe 0bpTh? Ecnu
11a, TO CKOJIBKO KHJIOMETPOB Mpoexaj aBTOOyC K OKOHYAHUIO 3TUX MATH yacoB? (CpenHsis
CKOPOCTh aBTOOyCa Ha y4acTKE MaplIpyTa — 3TO JJIMHA y4acTKa, JIeJICHHas Ha BpeMs, 3a
KOTOPOE 3TOT Y4aCTOK MPOMJIEH. ).

2.1. HWccnemyiTe BOMPOCHI 3TOrO0 NYHKTAa B Ciy4yae, KOrja HayalbHBIA pacyer

oxkumaemoro BpeMenu (1 yac) mo mpubsitus cuenan He yepe3 40 MuH., a yepes
K MunyT, 1 coXpaHsJCcs TaKUM ellie B TeueHue L yacos.

3. Ilpu moaBeaeHNM HMTOTOB Y4eOHOTO rojila BBIICHWIOCH, YTO B JIIOOOW TpymIe U3
He MeHee 4eM K = 5 ydeHukoB M = 80 MPOIEHTOB MAECATOK, TMOJIYYCHHBIX STUMH
YYEHUKaMU B T€YEHHUE r0/1a, MOCTABJIECHBI HEe Oosee yeMm P = 20 mpoueHTaM YYEHUKOB U3
ATON Tpymnmsbl. JIOKaXuTe, YTO MO KpalHEH Mepe TPU YETBEPTU BCEX AECCATOK IOTYUHII
OJIVH YUYCHUK.

3.1. HWccnenyiite Bompoc MyHKTa 3 /i APYTUX 3HAYCHUH K, M u p.

4, PaCCMOTpI/ITG Apyruc 0606H1€HH51 HJIX HAIIPpaBJICHUA UCCIICAOBAHUA B ATOM 3aJa4dc
N U3YUUTC UX.

Ne 10. Hudepku
Bo Bcex myHKTax 3ama4u Haj0 OyJIeT MPpUAyMaTh HATYypaIbHOE YUCIIO, JECATUYHAS 3alHCh
KOTOPOTO COACPKHUT Kaxayro 1udpy or 0 10 9 ogHO M TO Ke 4uciao pa3 (TO ecTh
KoJinuecTBO () B JECATUYHOW 3allMCH YKCIIA PABHO KOJUYECTBY |, paBHO KOJUYECTBY 2,
uT. 1)
1. 3anummTe HaMMEHbIIEE TaKOe YncCio, kpaTtHoe 10.
2. 3anuIInTe HAMMEHBIIIEE YUCII0, KPATHOE 7.

3. 3anummTe yncno, kpatHoe 2024. CmoxeTe U Bbl 3alucaTh HAUMEHbILEE YUCIIO
KkpatHoe 20247

4. JIns nro00ro mpocroro P yKakuTe ajaropuTM, Kak 3alucaTh YHMCIO KpaTHOE .
[Ipunymanite aIrOpuT™M, Kak 3anucarb HAUMEHBIIIEE YUCIIO KPATHOE P.

5. Uccnenyiite 3aqaun myHKTa 4 7151 IpPOU3BOJIBLHOIO HaTypaiabHOro uncia N.

6. [Ipennoxure cBon 000OIICHNS WM HAIIPABIICHHS MCCIICIOBAHUN B 3TOM 3ajade U
m3yuute ux. (OmHuM u3 0000IICHUI MOXKET OBITh MCCIIEIOBAHWE TAKOW 3a7a4d B
IPYTHX CHCTEMax CUYWCICHHs. JIpyrMM HamnpaBIIEHUEM MOXET OBbITh OIHCAHHE
MHOJKECTBA BCEX YHCEJ, YIOBJICTBOPSIOMNX KAKUM-TO ITyHKTaM JTOW 3aJadqH.
Moowcem Bol npeonoscume opyeue — bojee unmepecHoie 0000ujerus.)
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