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3HAUYUTEIIBHOE MECTO B JUCKPETHOW MAaTE€MaTHUKE 3aHMMAET KOM-
OMHATOpUKA, KOTOpAas SIBJIAETCS APEBHEHIIEH U, BOBMOKHO, KIIFOUEBOM
BETBBIO MATEMATHKU. BcsAkoMy aHanu3y MNOpeamecTByeT KOMOu-
HAaTOPHOE PAaCcCMOTPEHUE, BCSKasl CEpbE3Has TEOPUS HMEET KOMOU-
HaTOpHBINA aHanor. KomOuHaToprka pacrnoyaraet CTojib MHOT0O00Opas-
HBIMU METOJaMH, PEIIaeT CTOJIb Pa3HOOOpa3HbIe 3a7a4H, YTO TPYIHO
4ETKO 0003HAYUTH €€ rpaHullbl. Y CJIOBHO B KOMOMHATOPHON TEOpUU
MOHO BBIICJIUTH CIEIYIOIIME TPU OOJIbIINE YACTH (CM. CXEMY):

Teopuro koungueypayuti, BKIIOYAIONIYI0 OJOK-CXEMBbI, T'PYIMIIbI
MOJICTAaHOBOK, TEOPHUIO KOJUPOBAHUS.

Teoputo nepeyucnenus, COAEPXKAILYIO MPOU3BOAAIINE (PYHKIUH,
TEOpPEMBbI OOpaIIeHUsI U UCUUCIICHNE KOHEUHBIX Pa3HOCTEH.

Teopuro nopsioka, BKJIIOYAIONIYI0 KOHEYHBIC YIOPSIOYEHHBIE
MHOXECTBA M PELIETKH, MaTPUIbl M TEOPEMbl CYIIECTBOBAHMUS,
nogo0HbIe TeopemaM XoJiia u Pamces.

KomounaropuK a

g v Ry

Teopus Teopus Teopust
KOHHIypaLHi TePedHCTeHHs TopsiaKa

Enorx-cxemu
T'pynne nogcTaHoBok
Teopua kogHpoBaHHA

[Ipouzeo paue ¢ yEEIHK
TeopeME ¢bpaleHHA
Heuucnenne K oHeMHER
pazHoCTER
Koueunue ynopagodesnwe
MHOCE ECTE
IMatpoungu
TeopeMu cylll ecTECEAHMA

Cnenyer emé pa3 IMOAYEPKHYTh B BBICIHICH CTENEHU YCJIOBHBIN
XapakTep TPEACTABICHHONW cXeMbl. [loBceMeCTHO MOXKHO HaOIOAaTh
B3aMMHYIO CBSI3b MEPEUMCICHHBIX pa3liejoB kKoMOuHaTopuku. Hampu-
Mep, IepeUncIuTeIbHAsE KOMOMHATOPUKA pacCMaTPUBAET 3a]]a4u, OTHO-
CAIIMECS U K KOHPUTypalysM, U K YIOpsI0YECHHBIM MHOKECTBaM.
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Teopwust KOH(pUrypaumm
U Teopua nepevyncrneHus

Teopust koHDUTYpaLMil — TpaAUIIMOHHBIM U HauboJiee pa3pado-
TaHHBIN pa3fie]l KOMOMHATOPUKH, OHA PACCMATPUBAET 3a7a4M 8b100pa
U pacnonodcenusi SJIEMEHTOB HEKOTOPOro, OOBIYHO KOHEYHOTO,
MHOKE€CTBA B COOTBETCTBUM C 3aJaHHbIMU NpaBwiamu. Ilepeunc-
JUTENbHAs KOMOMHATOPUKA OCHOBHBIM METOJIOM HCCIIEOBAHUS TIPO-
BO3rJacuja METOJ MPOM3BOASAIIMX (PYHKIMNA, WCIOIB3YsS KOTOPBIN
OBLIO I0Ka3aHO TPOMATHOE YUCIO KOMOMHATOPHBIX TOXKIECTB.

DneMeHTapHBIMU KOMOWHATOPHBIMU KOH(UTYPALIUSIMU SBIISIOTCS
COUETaHMs, pa3MEIICHHUs, NepecTaHOBKU. [l moacuéra yucna 3TUX
KOH(UTypaluid UCTIOJIb3YIOTCS MPABUIIAa CYMMBbI U MIPOU3BEICHUS.

IIpaBuno cymmbl. Ecnu snemeHT A MOXHO BbIOpaTh m
criocobamu, a 3JaeMeHT B MoXHO BbIOpaTh k criocobamu, TO BBIOOD
aneMeHTa A win B MOXHO ocyiiecTBUTh m + k criocobamu. [IpaBuiio
CyMMBI MOXHO Tepedpa3supoBaTh Ha TEOPETUKO-MHOXKECTBEHHOM
a3pike. O003HaUMM yepes | A | UUCIIo 3JIEMEHTOB MHOXECTBa A, Yepe3
A 2B - o0benuHeHne MHOXeCTB A U B, depe3s AxB — nexkapToBO
npousBeacHue MHOXKECTB A W B. Torma s HemepeceKaromuxcs
MHOKECTB A U B BBIMOJIHAETCSI pAaBEHCTRBO:

|AVB|=|4]+]|B].

O0001IeHEeM TIPaBUJia CYMMBI SIBJIIETCS IPABUJIO MPOU3BEICHUS.

IIpaBuio npousBenennsi. Ecau amemMeHT A MOXXHO BbIOpaTh m
crocobamu, a Mocje KakJ10ro BpiOopa sjaeMeHTa A 3J1eMeHT B MOKHO
BBIOpaTh k criocobamMu, TOT/Aa YNOPSAJIOYEHHYIO Mapy 3JEMEHTOB (A,
B) MoxHO BBIOpaTh m *k criocobamu.

[IpaBuio mnpousBeaeHUS MOXKHO PACHpOCTPAaHUTh Ha BBIOOD
MOCJIeI0BATEIbHOCTH (X7, X2, ..., X,) IPOU3BOJILHON KOHEUHOU JTUHBI
n. Ha TeopeTnko-MHOXECTBEHHOM SI3bIKE MPaBUJIIO MPOU3BEIACHUS
dbopmynupyercs Tak: | AX B |=|A| =| B|.

Pa3memenus.

Ha3oBéM MHOXECTBO, coOJAepiKalllee M DIEMEHTOB, H-MHO-
KECTBOM.



[TocnenoBarenbHOCTh (X7, X3, ..., X ) JUIMHBI k 0€3 MOBTOPSIO-
IIUXCS BJEMEHTOB W3 JJIEMEHTOB JIAHHOTO HM-MHOXECTBA HA30BEM
k-pa3MenieHueM.

It o

O6o03HaunM cuMBosioM <A, umcno pasmemeHuil u3 n 1o k die-

MeHTOB (0T (hpaH. «arrangementy» — pa3menieHue). Mcnosnb3ys nmpaBu-

k
10 mpousBeneHus, BeluucauM uuciao A, . Ilycts mpousBoabHOE
pa3MeIleHUE JIMHBI K UMEET BUJL:

(xl, X2, .o Xf )

DieMeHT X; MOXHO BBIOpaTh m crocoOamm. I[locne kaxmoro
BBIOOpa X; DJIEMEHT X; MOXXHO BbIOpath (n — I) cmocobamu. Ilocrne
Ka)XJIOTO0 BBIOOpA 3JIEMEHTOB X; M X; DJIEMEHT X3 MOXKHO BBIOPATH
(n — 2) cnocobamu u T. 1. [locne kaxxa0ro BEIOOpa 2JIEMEHTOB X7 , X2,

.., Xk.; DJIEMEHT X; MOXHO BbIOpath (n— (k— 1)) = (n— k + 1)
criocobamu. Torma, 1Mo mpaBuIy MPOU3BEACHUS, MTOCIEI0BATEIHHOCTD
(X7 X2, ..., Xx ) MOKHO BBIOpATh YMCJIOM CITOCOOOB, PaBHBIM

nn—Dn-2)...(n—k+1)= 4, (1.1)

[IpousBenenne B JieBOM uacTu paBeHcTBa (1.1) ymMHOXUM U
pazaenum Ha (n — k)!, moaydum:

(n—k)! (12)

Ecmu B dopmyne (1.2) k=n, o A, ects uncno P, mepecTaHOBOK

u3 n eMeHToB P, = n! (0T «permutationy» — nepecTaHOBKa).
Coueranus.
k-TIOAMHOKECTBO JAaHHOTO M-MHOXKECTBa Ha3bIBaeTcs Kk-coue-
TaHHUEM.

k o
O6o3naunM uepe3 €, uncno k-coueranuil W3 NaHHBIX M DJle-

k
MenToB. @opmyny g unciaa €, momyumM, paccyxaas ClieayrOnuM
oOpazom. Ecnu kax10e coueTaHue yrnopsiiouuTh BCEMH BO3MOKHBIMU
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cnoco0aM, TO TOJY4YUM Bce K-TIOCIIEOBATENbHOCTE U3 R
3JIEMEHTOB, 0€3 MOBTOPEHUM, TO €CTh Bce k-pa3menicHus. HbIMU

k i
cmoBamu, C, *k!=A4,

Otkya: Tk (kK (1.3)

o — nln-1)n-2).(n—k+1)

nim = i

[Ipenmnomnaras, 4to n U k — 1iebIC TTOJOXKUTENbHBIC ynucia u 0!=1,
chopMyIHupyeM OCHOBHBIE CBOMCTBA COUCTAHUM.

OCHOBHBIC CBOMCTBA COUYCTAHUM.
Y CII0OBUIIKCH, YTO:

1. &, 51
2. Ch=n,
3. e

4. Cy=CL+Cy,

nCi=2n

Coyeranus W pa3MEIIEHHMS I[IHPOKO MCIOJB3YIOTCS IIpHU
BBIYMCIICHUU KJIACCUUECKON BEPOSITHOCTH CIIyYalHBIX COOBITUH.
B coBpemenHoOll nuTeparype HauOosiee YMOTpeOUTEIeH IS

Iz
0003HaYeHMUs 4YHCHA k-COUYETAaHWH M3 71 JJIEMEHTOB CHMBOJ (;J,

N1 Ha3bIBAOT BCPXHUM HNHIACKCOM, k — HIDKHUM HNHACKCOM.

CouetaHust UMEIOT MHOT'OYHCJICHHBIC HHTCPIPCTAIUN U IIPHUIIO-

)
xenusa. CouetaHus [k] ABJISIFOTCS OMHOMHUAJIBHBIMU KO3 PULIHECH-

TaMU B pa3ioKeHUH OMHOMA



(14 %) =§[ﬂ o e

B oroit  wmHTEpmperanuu  MHACKCHI MOTYT  IIPUHUMATH
BCIIIECTBEHHbIC 3HAaueHMs. lcmonb3ys CBOMCTBAa OWHOMHAIBHBIX
KO3 PUIMEHTOB (MpU pa3HBIX OrPaHUYCHUSX Ha BHIOOP BEPXHUX U
HIDKHUX HMHICKCOB), J0Ka3aHO TPOMAJHOE YHCIO0 KOMOMHATOPHBIX
TOXXJIECTB, COCTaBUBIIMX CaMOCTOATEIbHBIA pa3iesl KOMOMHATOPHOM
MateMmaTtuku. B wactHoctu, u3 Gopmynsl 1.4 npu x = [, moaydum

2" ="

o (e)en
=k , pu x = -1, n > (), nony4um U:; k (-1) , porudde-

n-l _ = [
PEHIMPOBAB PaBeHCTBO 1.4, monyuum npu x = 1, nit = ;(;J Far. q.

Cy1iecTByeT TeCHasi CBSI3b MEXKAY MOJMHOKECTBAMU MHOKECTBA
U PA3JIOKCHUSIMU 11EJI0TO (MOJ0KUTEIBHOr0) uucia. Pasznooicerue n
€CTh MPEJACTABICHUE YHUCIA 7 B BHUJE YHOPSJAOYCHHOM CyMMBbI
MOJIOKUTENBHBIX ILENbIX 4YHucell. Hampumep, CylecTByeT BOCEMb
pasyoKeHul uucia 4, a UMEHHO:

1+1+1+1 3+1

2+1+1 143

1+2+1 2+2

1+1+2 4

Ecnu pasnoxenne T COIEP)KUT B TOYHOCTH Kk ClIaraeMbIX, TO
rOBOPST, uTO0 T umeem k uacmeii v nazpiBaetca k-pasznoscenuem. Jis
k-paznoxenuss T wyucna n: a; + a, + ..+ a,— onpenenum
(k— I)-nommuoxectBo ¢ (¥), (n— I)-mMHOxkectBa {1, 2, ..., n-1},
hopMyJIOH.

lI5‘(1!'_):{ aj, al—I—az,---, a1+a2+...+ak_1} (15)

Ota QopMmyna yCTaHABIMBAET OMEKIIMIO MEXIYy BCEMHU k-paszio-
KEeHUsIMU uuciia n u (k — 1)-moaMHoxxkecTBamu (n — 1)-MHOXKECTBA.
m-f
. y
CrnenoBaTebHO, CYIIECTBYET [ k- J k-pasnoxenuii uncna n u 2"
pa3IoKeHU 4uciaa n. BUEeKIuIo & 4acTo CXeMaTH4YHO M300pa)karoT

CTPOKOM, COCTOAIIEH U3 1 TOUEK U k — [ pa3fensionieil BepTUKaIbHOM
7



4yepThl. TOUKM pa3AeNUInuCh MO k JIMHEHHO YMOPSJOUYECHHBIM «KYTIE»;
qHUCIa TOYEK B «KYIIE€» COOTBETCTBYIOT ClIara€MbIM B k-pa3iioKCHUU
yucia n. Hampumep, cTpoka ®|e | ®| | eee|e eCOOTBETCTBYET
paznoxkenuto 1+2+1+1+3+2. JIpyras npobOiema, TECHO CBSI3aHHas C
pa3OKEHUsIMU, €CTh 3ajadya mnojcuéra uyucina N(n,k) peueHuit
ypaBHEHUSI

X tx,+ .. txr=n (1.6)

3agaun

1. lnsa 3anupanus ceiipoB M aBTOMATHUYECKUX KaMep XpaHEHUS
MPUMEHSIIOT CEKPETHBIC 3aMKH, KOTOPBIE OTKPBIBAIOTCS JIUIIb TOT/A,
KorjJia HaOpaHO HEKOTOPOE «TaifHOE CJIOBO». JTO CJIOBO HAOHPAIOT C
MOMOIIbIO OJHOTO WJIM HECKOJIBKHX JTHUCKOB, HA KOTOPHIX HAHECEHBI
OykBbI (nau uudpsl). [Tycts Ha qUCK HaHeceHbl 12 OYKB, a CEKPETHOE
CJIOBO COCTOMT U3 5 OyKB. CKOJBKO HEYJJAUHBIX MOIMBITOK MOXKET OBIThH
C/ICJIAHO YEJIOBEKOM, HE 3HAIOIIUM CEKPETHOTO CI0Ba?

2. KonoBbIi 3aMOK OTKpBIBAETCS MPU OJHOBPEMEHHOM HaXKaTHH
Tpex kiaBuil (1udper ot 0 10 9) . CKOJIBKO CYIIECTBYET Pa3TUUYHBIX
KOJOB?

3. CKOJIbKUMU croco0aMu U3 28 KOCTEeW JOMUHO MOKHO BHIOpATH
JIB€ KOCTU TaK, YTOOBI MX MOKHO OBLIO MPHUJIOKUTH APYT K JIPYyry (TO
€CTh, YTOOBI KAKOE-TO YMCJIO OYKOB BCTPEUATIOCh HA 00€UX KOCTSIX)?

4. CkosbKO CJIOB, coaepkanmx 6 OykB, MOXXHO COCTaBUTh W3
33 OykB pycckoro ajgaBuTa NpHU YCIOBUU, YTO JIFOOBIE JIBE CTOSIIIHUE
psAIOM OYKBBI pa3auyHbl (HAIIpUMEp, CIOBO «KOPOBa» JIOMYyCKaeTcsl, a
CJIOBO «KOJIOCC» HET).

5. CKOTBKUMH CITIOCOOAMH MOKHO BBIOpATh TJIACHYIO M COTJIac-
HYI0 OYKBBI U3 CJIOBA «3/IJaHHE»? A U3 CJIIOBA «KaM30J1»?

6. B rpynne u3z 16 nerenr 7 pogunuce B Mockse, 4 — B CaHKT-
[TerepOypre, 3 — B KueBe u 2 — B Muncke. CKOJIBKMUMH CITOCOOAMH
MOXHO BBIOpaThb M3 HUX 4 JeTel Tak, 4TOObl B TpYyIIe ObUIU
YPOXKEHIIBI BCEX 4 TOPOOB?

7. B nmpembep-nure uemnuonata Poccun mo ¢yTtdony urparor
16 koMana. Pas3pIrphiBalOTCS MENAIM TPEX JAOCTOMHCTB: 30J0THIE,



cepeOpsHbie 1 OpoH30BbIe. CKOJIBKUMH CIIOCOOAMU OHU MOTYT OBIThH
pacrpencineHbl?

8. Ha BepiuHy ropsl BeayT msaTh 10por. CKOJbKUMU CIIOCOOaMu
TYPUCT MOKET MOJHATHCS HA TOPY WU IMOTOM CIyCTUThCS C Hee?
Pemmte Ty e 3a7auy npu JOMOJTHUTEIBHOM YCIOBUM, YTO MOJBEM U
CITyCK NPOUCXOJIAT MO Pa3HbIM JOPOTaM.

9. HayuHoe o01miecTBO cOCTOMT U3 25 uenoBek. Hamo BmIOpath
npe3ueHTa OOIIeCTBa, BUIIC-TIPE3UJICHTA, YYEHOTO CEKpeTaps Hu
ka3zHayess. CKOJbKUMU CITOCOOaMH MOXET OBITh CHIeJIaH 3TOT BHIOOP,
€CJIN Ka)XKIIbIA YiIEeH O0IeCTBA MOKET 3aHUMATh JINIIG OJTUH ITOCT?

10. Ha maxMaTHyI0 JOCKY HaJ0 IOCTaBUTb KOpPOJsI W dep3s.
CKOJIbBKUMH CIOoco0aMH 3TO MOXKHO CHeNaTh, €CIH KOpOJS HaJo
MOCTaBUTh Ha Oejoe moje, a dep3st — Ha dYepHoe? A eciu Ha IBET
nojiell HeT orpaHuueHui? A eciam o0e (Urypsl HajgO0 MOCTABUThH HA
oebie mosis?

11. bpocatoT urpaiapHyr0 KOCTb ¢ 6 TpaHSIMHU W 3ayCKarOT BOJ-
4ok, umeronmi 8 rpaneid. CKOIBKUMHU Pa3IUuYHBIMU CIIOCOOAMHU MO-
ryT OHM yNacThb?

12. B xymne keJle3HOJOPOKHOI0 BarOHa MMEKOTCS JBa MPOTHBO-
MOJIOKHBIX JMBaHA IO IATh MeCT B KaxkaoM. M3 10 maccaxupos
YETBEPO KEJTAT CUAETh MO JBWXEHHUIO II0€3/1a, TPOE — IPOTHUB
JBW)KCHUS, OCTAJIbHBIM TpeM Oe3pa3iindyHo, Kak CUAeTh. CKOJbKUMHU
CIIOCO0aMU MOTYT Pa3MECTUTHCS MTACCAKUPHI.

13. CkonbKUMH CcIOCOOaMH MOXHO BBIOpaTh Ha IIaXMaTHOMU
JOCKe Oe10€e ¥ YepHOE MOJIs, HE JekKallue Ha OAHOW TrOPU30HTAIN WU
OJHOU BEPTUKAIIN?

14. Ha depme ectp 20 oBerr u 24 cBUHBM (BCE pa3HOW YIMH-
TaHHOCTH). CKOJBKUMHM CHOCOOaMHU MOKHO BBIOpaTh OJIHY OBLY U
olHy cBuUHBIO? Ecnu Takol BBIOOp YK€ CHelaH, CKOJbKUMU
crioco0aMu MOKHO CHeNaTh €ro euie pa3?

15. CxonbKUMH CIIOCOOAMU MOKHO PAaCHOJIONKUTh Ha IIaXMaTHOU
nocke 8 najei, 4ToObl OHU HE OWJIM IpyT apyra?

16. Merotcst nupoxkHbIE 7 pa3IUYHBIX TUIOB. [IMpoXxHBIE OJTHO-
ro ¥ TOrO € TUIA CUYUTAEM HEPa3TUYUMbIMU. CKOJBKO CYIIECTBYET
Pa3IUYHBIX CLIOCOOOB MOKYIKHU 12 MUPOKHBIX ?



17. Ha moure umerorcss mapku 10-Ttu pasnuusbix TUNOB. [loky-
naercs 15 mapok. CKOJIBKO CYIIIECTBYET Pa3IMYHBIX CIIOCOOOB MOKYTI-
Kk 15-tu Mapok?

18. Ha 6-T kapToukax HamucaHbl OYKBBI, U3 KOTOPBIX MOYKHO
coctaButh ci10BO AHAHAC. CkoJbKO CyIIECTBYET pa3IUYHbBIX
MIECTUOYKBEHHBIX CJIOB, KOTOPHIE MOXXHO COCTaBUTh MPHU IMOMOIIU
ATUX 6-THU KapTOYeK?

19. Ha 10-Tu xapToukax HamucaHbl OYKBBI TaK, YTO U3 ITUX Kap-
ToYeK MOXHO cocTaBuUTh cioB0 MATEMATHKA. Ckonbko cymiect-
ByeT paszinyHbiX 10-OyKBEHHBIX CIIOB, KOTOPBhIE MOXXHO OOpa3oBaTh
MIPU TTIOMOIIY 3TUX JECATH KapTOUYEK?

20. B OyKMHHCTHYECKOM MarasuHe JeXaT 6 pa3HbIX H3IaHUi
pomana W. C. TypreneBa «Pyaun», 3 u3gaHHs €ro € poMaHa
«JIBopsiHCKOE THE310» U 4 m3manua pomaHa «Otusl U getu». Kpome
TOTO, €CTh 5 Pa3HbIX COOPHUKOB, B KAKJIOM M3 KOTOPBIX €CTh POMaHbI
«Pynun» u «JIBopsiHCKOE€ THE3[0», U 7 COOpPHHKOB C pOMaHaMH
«JIBopstnckoe THe3/10» U «OTubl U Jgetn». CKOJbKUMH Ccrioco0amu
MOXHO CJIeJIaTh MOKYIKY, COJEPKAIIYI0 IO OJHOMY O3K3EMILIIPY
Ka)XJI0TO U3 3TUX POMaHOB? A eciii B MarasuHe ecTh elie 3 cOOpHUKa,
cojepxkaiiue pomanbl «Pynua» u «OTubl U 1€TU», U 5 KHUT, COAEP-
JKaIlUX BCE TPU poMaHa?

21. U3 cnoptuBHOro Kiyba, HacuutbiBaroniero 30 4jeHOB, HAJ0
COCTaBUTh KOMaHIy W3 4 dyenoBek ajis ydyactus B Oere Ha 1000 wm.
CKOJIBKUMH conoco0aMyd 3TO MOXKHO caeilarth? A CKOJIBKHUMH
Croco0aMu MOKHO COCTaBUTh KOMaHJIy U3 4 4UEJIOBEK JJIs y4acTHs B
actagpere 100 + 200 + 400 + 8007

22. Kakoe HauOoIbIIIee YUCIIO PA3IMUHBIX [IAPOB MOYKHO MOCTPO-
UTh B MPOCTPAHCTBE TaK, YTOObI OHM KacaJIMCh TPEX JaHHBIX ILIOC-
KOCTEM Y JTAaHHOTO 11apa?

23. 13 3 TunoB py4ek, 7 TUMOB KapaHJallel U 7 TUMOB JIACTUKOB
HaJI0 BBIOpaTh pydKy, KapaHjail U JacTUK. CKOJBKHMH CIocoOamMu
3TO MOKHO CHENATh.

24.11aTp neByHIEK M TpPOE IOHONIIEH UIrpaldT B TOPOAKH.
CKOJIbBKMMH CcrIOCOOaMH OHM MOTYT pa3OUThCS Ha JIB€ KOMAaHJIbI IO
4 4enmoBeKa, €CIM B KaXIyH0 KOMaHAY JIOJDKEH BXOJUTh XOTs Obl OAUH
FOHOIIIA?
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25. 3 coctaBa KoH(MEpEHIMHU, HA KOTOPOM MPUCYTCTBYIOT 52
4yeJoBeKa, HaJlo u30paTh NPE3UJAUYM B COCTABE 5 UYEIOBEK H
neneramnuio B coctaBe 3 4yenoBeK. CKOJbKUMHU CIOCOOaMH MOKET
OBITH MPOU3BEIECH BHIOOp, €CIU WICHBI MpPE3UAUyMa MOTYT BOWTH B
COCTaB JIeJIETAllMA? A €CIId WICHBI MPE3UJAUyMa HE MOTYT BOUTH B
COCTaB JeJerauuu’?

26. Y OIHOrO 4eJNOBEKA €CTh / KHUT II0 MAaTEMAaTHKE, a Y APYyro-
ro— 9 kuur. CKOJBKMMHU CIIOCOOAMH OHU MOTYT OOMEHSTH OIHY
KHUTY OJTHOTO Ha OJIHY KHUTY APYroro? A 3 KHUTHA OJJHOTO Ha 3 KHUTHU
Ipyroro?

27. Umeetcs 26 moneT. OgHa u3 HuX ¢anpiiuBas (110 BeCy OHa
TSDKEJIee). 32 KaKO€ MUHUMAIIbHOE YKCJIO B3BEIIMBAHUN HA YaIIEYHBIX
Becax 0€3 TUPb MOXKHO €€ OINPEeICIUTh?

28. Pora coctout u3 3 oduuepos, 6 cepkanTtoB U 60 psiIOBBIX.
CKOJIBKMMH CTIOCO0aMU MOYHO BBIJICIUTh U3 HUX OTPSJI, COCTOSIIIHIMA
u3 oduiiepa, AByX cepxkaHTOB U 20 pAoOBbIX? A eclii B OTPAI AOJIXK-
Hbl BOUTH KOMaHAUP POTHI U CTAPIIHUM IO BO3PACTY U3 CEPIKAHTOB?

29. Ha 9-tu xapTouykax HamuicaHo mo ogHou mudpe ot 1 10 9 6e3
noBTopeHuil. Pacnonaras iato0bie 3 KapTOUYKU B CTPOKY, MBI IOJTYy4YUM
Tpex3HayHoe 4Muciao0. CKOJBKO Pa3IMUHBIX TPEX3HAYHBIX YHUCEN
MOXHO M300pa3uTh MpU NOMOIM 3TUX 9-Tu kapTouek? CKOJIBKO
Pa3JIMYHBIX MSATU3HAYHBIX YKCENI MOXKHO HM300pa3uTh, UCIOJB3YS ITH
9 xaprouek? CKOIBKO Pa3UYHBIX JEBATU3HAYHBIX YHUCET MOXKHO
1300pa3uTh C MOMOIIBIO ATUX 9-TH KapTOUueK?

30. Y Mummu 6 npysed u exenHeBHO B TeueHue 20 THEH OH
MpuUriamaeT K cede B TOCTH TPOUX U3 HUX TaK, YTO KOMIAHUS HU paszy
He noBTOpsieTcsa. CKOIBKUMH CITIOCOOaMU OH MOJKET 3TO CJIeNIaTh?

31. Ha ckonpko HyJiel OKkaH4YUBaETCs YuCIo 7!!!

32. CKOJIBKO CYIIECTBYET S-3HAYHBIX TEIC(POHHBIX HOMEPOB, Yy
KOTOPBIX BCE UPPHI pa3IUYHbI?

33. CKOIBKO CYIIECTBYET NAJUHAPOMOB JJIMHBI 7 B SA3BIKE C
26 OykBamu?

34. IMeeTcs nepecTaHoOBKa U3 5 3JIEMEHTOB: a1, a2, ..., as. HallTu
YHUCJI0 BCEX MEPECTAaHOBOK M3 ATUX DJIEMEHTOB, B KXKJIOU U3 KOTOPBIX
Ha [EPBOM MECTE — HE a;, & Ha BTOPOM HE a,?
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VYkazanune 1. OTBET NmpeAcTaBuUTh B BUJIE PA3HOCTH YHUCJIA BCEX
MEPECTAHOBOK M3 IISITU JJIEMEHTOB W TEPECTAHOBOK, HE YJIOBJIE-
TBOPSIOIIUX YCIOBUIO 3a/1a4H.

VYkazanue 2. O0paTuTh BHUMaHUE Ha TO, YTO, BBIUUTAS MEpecTa-
HOBKHM, B KOTOPBIX Ha MEPBOM MECTE€ CTOUT ai, U MEPECTAHOBKH, B
KOTOPBIX Ha BTOPOM MECTE CTOUT a:, Mbl HEKOTOPBIE MEPECTAHOBKH
BBIUYMTAEM JBAXK/IbI.

35. CkoJbKO 8-3HAYHBIX YKCENI MOXHO oOpa3zoBath u3 1mudp 0, 1,
2, 3, 4, 5, ecnmu B kaxaoMm umcie nudpa 1 coagepxkurcs 3 pasa, a
OCTaJbHbIE U(PPHI IO OJTHOMY pazy?

36. CKOTBKO MOHO COCTaBUTh MEPECTAHOBOK M3 71 IJIEMEHTOB
IpU YCIOBUM, YTO JAHHBIE M JJIEMEHTOB HE CTOSIT PAIOM B JHOOOM
nopsiake?

37. CKOJIbKUMH CIOCO0aMH MOXKHO MEPECTaBUTh OYKBBI CJIOBA
«TepelIeeK» TaK, YTOObI UeThIpe OYKBHI «€» HE IUTH HoaApsi?

38. CKONBKUMH CIIOCOOAMH MOXHO MEPECTaBUTh OYKBBI CIIOBA
«OTMOCCYM» TakK, 4TOObl OyKBa «I» IIJa HEMOCPEICTBEHHO IOCIIE
OYKBBI «0»?

39. CkoJIbKMMH CcIIOCOOaMHM MOKHO TIE€PECTaBUTh OYKBBI CIIOBa
«00OPOHOCTIOCOOHOCTHY TaK, UTOOBI JIB€ OYKBBI «0» HE X MOAPSIA?

40. CKOIBKMMH CIIOCOOAMU MOXHO TMEpPEeCTaBUTh OYKBBI CJIOBA
«KapakyJn» TaK, YTOObl HUKAKUE JIBE TJIACHBIC HE CTOSIIU PSAJIOM?

41. Yepe3 KaxAyl0 W3 TPEX MaHHBIX TOYEK HA INIOCKOCTH
OpOBEAEM IO m MPAMBIX TaK, YTOOBI Cpeld HUX HE ObUIO NBYX,
napajuleIbHbIX MEXAY CO00M, W TpeX, MEpPEeCcEeKaroNUXCcsi B OJHOU
TOYKE (32 €CTECTBEHHBIM UCKIIFOUEHUEM TPEX MPSIMBIX OJHOTO ITy4Ka).
Haiinure 4uciao TOYEK MEepeceueHUsl d3TUX MPSAMBIX (HE CUMTasi Tpex
JTAHHBIX ).

42. CKOJIBKO IIECTU3HAYHBIX YHUCEJ COJIEPKaT POBHO TPHU pPa3-
JUYHbIE U PHI?

43. B cocraBinenun 40 3amad npuHUMaio yyactue 30 CTyIEeHTOB
CO BceX MATH KypcoB. JItoOble JBa CTyJ€HTa C OJHOTO Kypca MpH-
TyMaiu MOPOBHY 3ajay, a JIoObIe JIBa CTYACHTa C Pa3HbIX KYypCOB —
pa3Hoe yucio 3aga4. CKOJIbKO YEIOBEK MPUIyMaIo OAHY 3a1avy?

44. CKOJIbBKO UMEETCSl MIECTU3HAYHBIX YHCEN, Y KOTOPhIX CyMMa
nudp dveTHa (IOMyCKAIOTCS JIMIb IIECTU3HAYHBIC YHUCIa, IepBas
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nudpa xkotopeix oriauuHa oT 0)? A ecim OepyT Bce uucia oT 1 g0
999 9997

45. CKOJIBKO CYIIECTBYET MITU3HAYHBIX uKcea? Bo CKOJBKUX M3
HUX Bce HUpbl 4yeTHbI? Bo ckonbkux Bce 1udpsl HeueTHBI? Bo
CKOJIbKO HE BXOJST HU(pbI, MeHblIHe MmecTu? BO CKOJBKUX HET
udp, 6oabmUX Tpex?

46. CKOJIBKO M Kakux IUdp MoHaI00uTCsI, YTOOBI HAlucaTh BCE
grcma or 1 7o 999 999 sxmouurensHo? A or 1 go 10" 1
BKJIFOUUTEIIBHO?

477. Haiinute CyMMy BCEX YETBIPEX3HAYHBIX YHUCEN, HE JEIISIIUXCA
HM Ha 2, HU Ha 3, HU Ha 3.

48. CKOJIBKO CYHIECTBYET MSATU3HAYHBIX YETHBIX YKCEN, B KOTO-
pBIX HU OAHA Iu(pa HE OBTOpSETCA?

49. B HEKOTOPOM TOCyAapCTBE HE OBLIO JBYX JKUTEJICH C OJuHa-
KOBBIM Habopom 3y0oB. KakoBa MoxkeT ObITh HaWOOJbBINAS YHUCIICH-
HOCTb HACEJICHUSI 3TOTO T'OCYJIapCTBa, €CJIM BO PTY UEJIOBEKA MOXKET

ObITH HE OoJiee 32 3y00B?

n!
50. Jokazatp, 4YTO ——— — IEJIOE€  YHUCIO, €CJIHU

nl!l/l2!---l’lk!

n=n +n,+..+n, (n,>0 UETBIC YUCIIA).

51. CKOABKUMH pa3IMYHBIMH CIIOCOOAMHM MOXHO YCaJauTh 3a
KPYTJIBIM CTOJI 7 YEJIOBEK, €CJIA 2 CIOco0a CUYUTAIOTCS OJIMHAKOBBIMH,
KOTJia JIF0OOM 4YesIOBEK MMEET TeX K€ coce/ieil (JIEBbIM U MpaBblid HE
pa3I4aoOTCsl).

VYkazanue 1. Ecnu Bce OOHOBPEMEHHO CIBUHYTCA Ha | CTyn B
OJIHOM HAIIPaBJICHUH, TO y KaKJOTO OCTAHYTCS TE K€ CaMbl€ COCE/IH.

Vkazanue 2. Tak Kak cocely CIpaBa U CJI€Ba HEPA3IUYUMBI, TO
MOHO JIFOOOTO CHJSIIETO OCTAaBUTh HA MECTE, & OCTaJbHBIX Iepe-
CaauTh HA MECTA, CHMMETPUYHBIE OTHOCUTEIBHO TOT0, KTO OCTAJICS Ha
CBOEM MECTE.

52. CKoJIbKMMH CcIoco0amMu S5 IOHOLIEH MOTYT MO3HAKOMUTBHCA C
4-ms [eByLIKaMH, €CIM KaXaas JAEBYIIKAa 3HAKOMHUTCS POBHO C
1 roHOIIEH?

53. Kakoe HauOOmblIee YKHCIO CIOHOB MOXHO pPacCTaBUTh Ha
IaxMaTHOM JOCKe, YTOObl OHM He OwmiM Jpyr japyra? Jlokasars, 4To
YHCJIO CLIOCOOOB TAKOM PACCTaHOBKH €CTh KBaApaT HEKOTOPOIO YUCIIA.
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54. Jlana mocneaoBareabHOCTh uncen 1, 2, 3, ... 2n. CKOJIbBKUMU
croco0aMu MOKHO W3BJI€Ub M3 HEE TPU YHUCIIA, U3 KOTOPHIX MOXKHO
OCTPOUTH apudmeTudeckyto nporpeccuro? To ke camoe IJis moce-
IoBaTeJILHOCTH uncen 1, 2, 3, ... 2n + 1.

55. Hailgute KOJIMYECTBO TPOEK PA3IUYHBIX HATYPAIbHBIX YHCEN,
He npeBocxomdamux 100, U3 KOTOPBIX MOXKHO HOCTPOUTH T'€OMETPH-
YECKYI0 MPOrPECCHIO.

56. OkHa n0Ma, OOpallleHHbIE K MOpPIO, PACIHOJIOKEHBI B y3jax
NPSIMOYTOJIBHOM CETKH C m TOPU3OHTAISAIMHU (3TaKaMU) U 1 BEPTH-
KayisiMUA. CKOJIBKO CUTHAJIOB MOKHO TMEpeNaTh HAXOASAIIEMYCS B MOPE
KOpaOlJIt0, OCBEIasi HEKOTOPHIE U3 OKOH JIOMa, €CJIM B TEMHOTE HEJIb3S
Pa3IMYUTh MOJ0KEHNE OCBEIIEHHBIX OKOH OTHOCUTEIIBHO 0Ma?

57. Y MeHs ecTb WIECTh APY3€H. 3a HEKOTOPOE BPEMS KAKIBIA U3
HUX ObUT y MEHsSI Ha o0ene 7 pas, KaxJble IBO€ BCTPETUWINUCH Y MEHS
Ha o0eze 5 pas, Kaxawsle Tpoe — 4 pasza, Kaxable YeTBEpo — 3 pasa, C
KKJIBIMU TIATHIO 51 00e7ai 2 pa3a, co BCEMHU MIECThIO — 1 pa3, Kbl
JIpyr OTCYTCTBOBaJd y MeHs Ha obene 8 pa3. CKoJbKO pa3 s odbenan
onuH? CKOJIbKO ObLIO 00€0B 3a ATO BpeMsi?

58. CKOJIBKO ABY3HAYHBIX YHCET B CYMME C YMCJIOM, 3aIIMCAHHBIM
TEeMH Xe Iu(ppamu, HO B 0OpaTHOM MOPSJIKE, JACT MOTHBIN KBaapaT?

59. U3 uymcma 12345678910111213...9899100 BbIUEpKHUTE
100 tudp Tak, 4ToOBI OCTABIICECS YUCIO OBUIO: a) HAUOOJBIIUM,
0) HAaUMEHBIITUM (3aNUCH, HAUMHAIOIIUECS C HYJISI, HEJOMYCTUMBI).

60. Moxxno nu paccraButh 9 uucen 1, 2, 3, 4, 5, 6, 7, 8, 9 o
Kpyry Tak, 4TOObl CyMMa JIFOOBIX TpeX 4YHCEeJ, CTOSIIUX MOAPS,
nenuiack Ha 3 1 OblIa: a) 6onblie 9; 0) 6osbie 157

61. a) I3 kononwl, compepxareid 52 kapthl, BeIHYJIH 10 kapT. Bo
CKOJIBKUX CITy4asix Cpelld dTHX KapT €CTh XOTs Obl oJuH Ty3? POBHO
1 Ty3? He menee nByx Ty30B? PoBHO 1Ba Ty3a?

0) CKOJIbBKUMH CIIOCOOaMU MOXHO BBIOpAaTh M3 MOJHOM KOJIOJIHI,
conepxamierd 52 kapTbl, 6 KapT Tak, 4YTOObI Cpelid HHUX ObUIM BCE
YEThIPE MaCTh?

62. B npembep-nure yemnuonara Poccuu mo ¢yrbomy urparor
16 xomann. HazoBeM nBa mcxonga YeMOHOHATa COBIIAJAIONIMMHU B
[JIABHOM, €CJIIM MPU ITHUX UCXO0JaX COBMAAAOT O0JafgaTel 30J0ThHIX,
cepeOpsHbIX W OpOH30BBIX MeJalie, a TakXke TPU KOMaHIbl, TTOKH-
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JAoIUX npembep-iury. HailTu 4ncino pa3inyHbIX B TJIaBHOM HMCXO-
JIOB TIEPBEHCTBA.

63. CKOTBKO MOXHO CJIeJlaTh NEPECTAHOBOK M3 71 DJIEMEHTOB, B
KOTOPBIX JIEMEHTHI @ U b HE CTOST psIAOM?

64. B ypue naxomsrcs 10 Oenbix, 15 depHbix u 20 KpacHBIX
mapoB. M3 ypHbl Haynauy 6epyT 9 mapos. HailTu cCkoabpKUMU pasiny-
HBIMU CITOCOOAMHU MOXKHO:

a) BbIOpaTh 9 mapos;

0) B34Th 9 11apOB, Cpe/id KOTOPBIX 6 OCNBIX U 3 YEPHBIX;

B) B3ATh 9 11apOB, Cpear KOTOPBIX 2 OenbIX, 3 4epHbIX U 4 Kpac-
HBIX IIapa.

65. B kiny0e CyeBepHBIX BEJIOCHUIECAUCTOB HE JIOOAT uudpy
BOCEMb, OCOOCHHO B HOMEpax CBOMX YJIEHCKUX OmieToB. CKOJIBKO
YJICHOB COCTOUT B KIIyO€, €CIIM M3BECTHO, YTO HCIIOJIb30BAHBI BCE
TPEX3HAYHBIE HOMEpa, HE COAEpKallMe HU OIHOM BOCHBMEPKH?
(Hampumep, 000 ucnonib3oBaH, a 836 HET.)

66. Cemp neBylIeK BOAAT XOpoBOA. CKOJNBKAMHU PpPA3TAYHBIMU
crioco0amMu OHU MOTYT BCTaTh B Kpyr?

67. CKOJIBKMUMH CIoco0amMu U3 KOJoAbl B 36 KapT MOXHO BbI-
OpaThb LIECTh KapT, COJAEPKAIINX TPU Ty3a?

68. CKOTBKUMH CTOCO0aMHU U3 KOJIOJBI B 36 KapT MOXHO BBI-
OpaTh LIECTh KapT, COAEPKAIIMX XOTS Obl OAHOTO Ty3a?

69. CKOIbKUMH CIIOCOOAMH MOYKHO Pa3jI0KHUTh Ha JiBa KapmaHa 9
MOHET Pa3IuYHOr0 JOCTOMHCTBA?

70. Ha Okpy>XHOCTM OTMEYE€HO 7 TO4YEK. CKOJIBKO CYyIIECTBYET
Pa3JIMYHBIX MHOTOYTOJIbHUKOB (HE00S3aTE€IbHO BBIMYKJIBIX), BIUCAH-
HBIX B 3TY OKPY’>KHOCTb, BEPIIMHAMU KOTOPBIX CIyKaT JAaHHbIE TOY-
KU? A CKOJIBKO BBIITYKJIBIX MHOTOYTOJIbBHUKOB?

71. a) CKOIBKO CYUIECTBYET TPEYrOJIbHUKOB, BEPIIMHBI KOTOPBIX
COBNAJAIOT C BEPUIMHAMM JAHHOTO BBIIMYKIIOIO #-YTOJIbHUKA, HO
CTOPOHBI HE COBNAJAIOT CO CTOPOHAMHM 3TOTO 1-yTOJIbHUKA?

0) Halinute yucino BcCeX BBIMYKIIBIX A-yrOJIBHUKOB, BEPIIMHAMH
KOTOPBIX CIYy>aT kK W3 1 BEPUIMH BBIMTYKIOIO #-YroJIbHUKA, TPUYEM
KQXKJIbIe JB€ COCEIHUE BEPUIMHBI k-yroJIbHUKA JOJKHBI OBITH pas-
JIEJIEHBI, 10 MEHBIIIEW MEPE, § BEPILIMHAMU /1-YTOJIbHUKA.
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72. CKONBKUMHM CIOCOOAMH MOHO TPEJICTaBUTh HATypabHO
YUCJIO # B BHUJE CyMMBbI JIByX HaTypallbHbIX cliaraembix? (Paccmort-
pETh Cllyyau, KOTJia MOPSAIOK CaraéMbIX BayK€H U KOTJa HE BaXKEH).

73. DKCKypCaHTBl Ha MapoOXOJ€ 3aKa3alud & YEThIPEXMECTHBIX
KatoT. Bce mecta B KaXkJoll U3 KalOT U BCE KalOThl PABHOLICHHHBI.
CKOJIBKUMH CITOCOOaMHM MOTYT 3KCKYPCaHThl pa3MECTUTHCS B KarOTax,
eciu ux 32 4gemoBeka?

74. CKOTbKMMH CIIOCOOAMH MOXHO TIOCTaBUTh Ha JIOCKY JIBE
HIaIIKyA — OCNyl0 M YEepHYyl0, TaK, 4YTOoObl Oenias Iiaiika Morjia OWTh
YEpHYIO?

75. CKOIBKUMH CTIOCOOaMHM MOKHO TEpPECTaBIsATh OYKBBI B CJIOBE
«panetus» Tak, 4TOObl HE MEHSUICS MOPAIOK IJIacHBIX OyKB? A B
CJIIOBE «IMapajuiean3m»?

76. CKOTbKUMH CIIOCOOAMH MOXHO TMEPECTaBUTh OYKBBI CJIOBA
«MacTyX» TakK, YTOObI MEXIYy NBYMs TJIACHBIMU OBUIM JIBE COTJIACHBIC
OYKBBI?

77. CKOTbKUMH CIOCOOAMHM MOYKHO TEPECTaBJISITh OYKBBI CJIOBA
«torapudm» Tak, 4ToOBl BTOPOE, YETBEPTOE M IIECTOE MeCTa ObLIM
3aHSTHI COTJIACHBIMU OyKBaMM?

78. a) CKONTBbKUMH CIIOCOOaMU MOKHO MEPECTAaBUTh OYKBBI CJIOBA
«OTOPOI» TaK, YTOOBI TPU OYKBBI «0» HE CTOSIIN PAIOM?

0) a ecyu 3anperiaeTcs, YToObl IBE OYKBBI «0» CTOSUIH PSIAOM?

79. CKOTBKUMH CIIOCOOAMHM MOKHO MEPECTABUTH OYKBBI B CIIOBE
«THK-TaK» TakK, YTOOBI JBE OJMHAKOBBIC OYKBBI HE CTOSIHU psigomM? A B
CI0B€ «KOcMOcCc»? B cioBe «taprap»?

80. VY Ilamm 7 npy3ei. B Teuenne Henenu OH MpUTIIAIIAECT UX K
cebe no 3 obenaTh, MpUYEM KOMMIAHUU HE MOBTOPSIOTCA. CKONBKUMHU
CIIoco0aMu OH MOKET COCTaBUTh pacIMCaHue 00€I0B TaK, YTOOBI:

a) HUKaKWe JiBa Jpyra He BCTPETWINCH Yy HEro 0ojiee OAHOTo pasa:

0) HUKTO HE OCTAJICSI HENIPUTJIAIIIEHHBIM;

B) HUM OJIUH U3 JIPy3€U HE MOCEIIal €ro Kaxabli JeHb?

81. B mponuisie Beka MpolBETANa TaK Ha3blBacMas T€HYI3CKas
JoTepest, COXpaHUBIIAsCA B HEKOTOPBIX CTpaHax a0 cux nop. CyThb ee
3aKJII0YaIach B CIAEAYIONIEM. YUYACTHUKH JIOTEPEH MOKYyIaau OUJIETHI,
Ha KOTOPBIX cTOsM yucia ot 1 1o 90. MoxHO ObLJIO KyNUTH OUJIET,
cogepxkamuii or 1 g0 5 uncen. B geHb po3bIrpbIlIa JOTEPEH U3
MEIIIKa, COJIEPIKAILETO KETOHBI C YUCJIAMU, BBIHUMAJIU TATh )KETOHOB.

16



BoidrpsiBaniu Te, y KOro BC€ 4HCiia Ha OuieTe ObUIM Cpeau H3BJe-
YEHHBIX. EC/IM y4acTHHK JIOTEpeH MOKynaja OWJIEeT ¢ OJHUM YHCIIOM,
TO B CJIy4ae BBIMTPHIIIA MOTydalsl B 15 pa3 Gosibllie cTOUMOCTH OUieTa,
ecau ¢ aByMms uuciamu (am060), To B 270 pa3 Oomblie, ¢ Tpems
(tepH) — B 5 500 pa3 Goxrbliie, ¢ yeThipbMs (KaTepH) — B 75 000 pa3
OoblIIe, a €CNH ¢ MAThI0 ynciamu (kBuH), To B 1 000 000 pa3 Gosmbiie,
4eM CTOMMOCTh Owsiera. MHOrue JIIoAu MbITAIUCh 00OTaTUThCS, HO
Majo KOMY 3TO YJaBaJIOCh. JlOKaXWTe, YTO MO MpaBUjiaM JIOTEPEU B
BBIUTPBIIIIE BCETJ]a OCTABAIUCH €€ OPraHU3aTOPBHI.

82. Y myxa 12 3HAKOMBIX — 5 KEHIIWH U 7 MY>XYHUH, a Y )KEHBI —
7 KEHIUH U 5 My>X4MH (MHbIE, 4YeM y Myka). CKOJIBKUMU crioco0amu
MOKHO COCTaBUTh KOMITAHHIO U3 6 MYXYMH U 6 KEHIIUH TaK, YTOObI
6 4eJIOBEK MPUTIACKIT MyXK U 6 — keHa?

83. Ha xaxxjioM OOpTY JIOJAKH Y BECEN JTOKHBI CUICTH 110 4 YesioBe-
ka. CKOJIbBKUMU CIIOCO0aMU MOXHO BBIOpaTh KOMaHAy JJIsl TOM JIOJKH,
ecimu ecth 31 kaHpumar, npudem 10 4eIoBEK XOTAT CHUJIETh HA JIEBOM
OopTy JI0JKH, 12 — Ha TIpaBoOM, a JuIs 9 Oe3pa3IMYHO, T/I€ CUJICTh?

84. CKOMBKO  pa3IUYHBIX  JECATHU3HAYHBIX YHUCEI  MOYKHO
HaIKCaTh, MOJIB3YSCh JIMIIb Uuppamu 1, 2, 3, npu TONOIHUTEIHHOM
yCJIOBUH, YTO LH(pa 3 UCHOIB3YyeTCS B KAXKJIOM YHCIE POBHO JBa
paza? CKOJIBKO M3 HAITMCAHHBIX YHUCEN AETUTCS HA 97

85. OprkoMuTeT oaumIuanbl coctouT u3 11 denmoek. Marepu-
ajnbl oauMnuaasl Xpansartcsa B ceiipe. CKOJIIBKO 3aMKOB JIOJIKEH UMETh
ceii M CKOJBKUMH KIHOYaMH CJIEAyeT CHAOAUTh Ka)XXJIO0TO 4YJjieHa
OpPrKOMHUTETa, YTOOBI JOCTYIl B celd Obul BO3MOXKEH, KOraa cooe-
pyTcs Jto0Obie 6 YIEHOB OPrKOMHUTETA, U HE OBUT BO3MOXEH, €CIIU
coOepyTCst MEHbIIIE 6 YJICHOB?

86. a) CKONBbKMMU Pa3IMYHBIMU CIIOCOOAMU MOKHO BBIOpaTh He-
CKOJIbKO OykB U3 pa3bl «OKo 3a 0ko, 3y0 3a 3yon? [lopsiok OyKB He
YUYUTHIBACTCSI.

0) CKOJIBKMMU CIIOCOOaMU MOXKHO BbIOpATh U3 TOM ke (ppas3sl TpU
OYKBBI?

B) CKOJIBKMMH ciocO0aMHU MOXHO BBIOpaTh M3 3TOH (pasbl TpH
OYKBBI, €CJIM YUYUTHIBATh MOPSAOK BEIOPAHHBIX OYKB?

87. Ha miockocT 1aHbl 5 TOYEK, IPUYEM CPEAU MPSIMBIX, COEM-
HSIOIIMX 3TH TOYKH, HET MapajuleNbHBIX, MEPIECHIUKYIJISIPHBIX WU
copnagaromux. [IpoBoguM uepe3 KaxIyl0o M3 5 TOYEK NEpIEH-
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TUKYJISIPbl KO BCEM MPSIMBIM, KOTOPbIE MOXXHO MOCTPOUTb, COCIUHSIS
npyrue Touku. KakoBO MaKCHMaJIbHOE YHCJIO TOYEK IEepPeCceUYEHUs
MEXTy CO0O0M ITUX MEPICHAUKYJISIPOB, HE CUMTas IaHHbIC 5 TOUEK?

88. HaliquTe KOIM4eCTBO MIECTU3HAYHBIX YUCEN, TAKUX, UTO CYyM-
Ma TPEX3HAYHOT'O YKCIia, 00pa30BaHHOIO MEPBBIMU TpeMs IUppaMu, U
TPEX3HAYHOTO YKCIJIa, 00pa30BAaHHOTO MOCJIEIHUMHU TpeMs Hudpamu,
menbie 1000.

89. CKOIBKMMHU CIIOCOOAMU MOKHO MEpPECTaBUTh OYKBBI CIIOBA
«xodeBapka» TakK, 4TOOBI TJIACHBIE M COTJIaCHbIe OYKBBI Uepeno-
BAINCH? A B CJIOBE «CamMOBap»?

90. CkonbKkMMHM cOCOOAaMU MOKHO BBIOpaTh M3 CJIOBa «JIOra-
pudm» 1Be COrJacHbIX M OJIHY TJIaCHYIO OYkBY? A eciu cpeau
BBIOpPAHHBIX OYKB JI0J>KHA OBITH OyKBa «P»?

91. CkonpkuMHM cIOCOOAMHM MOKHO IEPECTaBISATh OYKBBI CJIOBa
«MaCTyXW» TaK, YTOOBI U TJIaCHBIC, U COTJIACHBIC IIUIH B aji(aBUTHOM
nopsiake?

92. CKOIBKUMHM CHIOCOOAMHM MOYKHO IEPECTaBISATh OYKBBI CJIOBa
«Abakan» Tak, 4TOOBI COTJIaCHBbIC IIUIU B andaBUTHOM mopsiake? To
K€ caMo€ MpU JOMOJHUTEILHOM YCJIOBUM, YTO JIBE€ OYKBBI «a» HE
Uy T TOAPSI.

93. CkoNbKUMH CIOCO0AMU MOXKHO BBIOpaTh U3 HATypalbHBIX
gucen oT 1 70 20 nBa yucna Tak, 4TOObl UX CyMMa Obljla HEUeTHON? A
YETHOU?

94. CxonbKUMH crOCO0aMU MOXKHO BBIOpaTh U3 HATypalbHBIX
yucen oT 1 10 30 Tpu HATypaJIbHBIX YUCIIA TaK, YTOOBI UX CyMMa Obliia
YETHOU?

95. U3 xonoapl B 52 KapThl JBOE BHIOUPAIOT 10 4 KapThl KaXK IbIH.
CKOJIBKO BO3MOXHO pPa3jIMYHbIX BbBIOOPOB? BO CKOJMBKUX clydasx
OJINH U3 HUX MOJIYYUT YETHIPE Ty3a, a IPYyror — YeThIpe KOPOJIsi?

96. JIea »sk3ameHaTopa, paboTasi OJHOBPEMEHHO, 3K3aMEHYIOT
rpynny B 12 yenoBek mo ABYyM IpeaMeTraM (KaKIbld MO CBOEMY).
Kax1pIi1 5K3aMEHYIOIMICA OTBEYAET 110 5 MUHYT I10 Ka)KJI0MY Ipei-
MeTy. CKOJIbBKUMH CHOCO0aMU MOTYT 3K3aMEHATOpPbl PacrpeAcsiuTh
MEXIy co00i paboTy € y4E€TOM TOrO, YTO SK3aMEHYIOUIUHCA HE MO-
KET OTBEYATh Cpasy IO JBYM IpeaMeTam?

97. KieTku maxmMaTHOM JTOCKW PacKpalluBarOTCs B 8 IIBETOB TaK,
YTO B KaXXJIOM TOPHU30HTAILHOM STy BCTPEUAIOTCs BCE 8 IIBETOB, a B
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KOKJIOM BEPTHUKAJIBHOM pPANY HE BCTPEYAKOTCS MOAPS] ABE KIETKH
oaHoro 1nBeta. CKOJIBKUMU CIIocoOOaMU BO3MOKHA Takasl pacKkpacka?

98. B HayuHO-HUCCIeA0BaTEILCKOM HHCTUTYTE paboTatoT 67 ueno-
BeK. VI3 Hux 47 3HAIOT aHTIIMUCKUU S3BIK, 35 — HEMELKUM SI3BbIK U 23 —
00a si3pika. CKOJIBKO YEJIOBEK B MHCTUTYTE HE 3HAIOT HU aHTJIUHCKOTO,
HU HEMELKOTO S3bIKa?

99. Ha 3aropoanyo mporyiky noexanud 92 yenoeka. bytepopo-
Ibl ¢ KojOacor B3ssiM 47 4eOBEK, C ChIpOM — 38 4YeJoBEK, C BET-
quHOM — 42, ¢ ChIpOM U K010acoii — 28 4elioBeK, C CHIPOM U C BETUH-
HOU — 31 yenoBek, ¢ Ko0i10Acol M BETUMHOW — 26 4YENOBEK, BCE TPHU
BHU/Ia OyTEpOpOJOB B3SIIM 25 4YENOBEK. A CKOJIBKO YEJIOBEK BMECTO
OyTepOpOI0B B35ITU MTUPOKKHU ?

100. Ctapocta omgHOTrO Kjacca Jaj CIEIYIOIIUME CBEACHUS 00
yueHnkax: «B kiacce yyarcs 45 mIKOJIBHUKOB, B TOM YHUCJE 25 Mallb-
yuKOB. 30 MIKOJBHUKOB Y4YaTcsi HA XOPOIIO U OTJIMYHO, B TOM YHCIIE
16 manpunkoB. CrHopToM 3aHUMAIOTCS 28 YYEHHWKOB, B TOM YHCIIE
18 manpurkoB 1 17 MIKOJTBHUKOB, YyYaIIMXCS HA XOPOIIO M OTJIWYHO.
15 ManpuyuMKOB y4yarcsi Ha XOPOIIO M OTIWYHO U B TO K€ BpeMs
3aHUMAIOTCA CIIOPTOMY.

Yepe3 HECKOJIBKO JHEW CTapoCTy BbI3BAI K ceO€ KIIACCHBIM
PYKOBOJUTEh, KOTOPHIN (KaK HA3J10) BEJI MATEMATUKY U CKa3al, 4To B
CBEJICHUSX eCTh omnoOKa. [TonpoOyiiTe BHIACHUTD, KaK OH 3TO y3HAJI.

101. YkpoTuTenb XUIIHBIX 3BEpeil COOMPAETCS BHIBECTH HA apeHy
UMpKa 5 JbBOB U 4 TUTPOB; MPU ITOM HEJb3s, YTOOBI JABA TUTPA LLIU
apyr 3a apyrom. CKOJIBKMMH CIOCOOaMU OH MOJKET PACHOJIOKUTH
3BEepen?

102. Ha kamkHOM nojke cToST 12 kHUT. CKOJNBKUMU CIIOCOOaMHU
MOXHO M3 HMX BBIOpaTh 5 KHHUTI TakK, 4YTOObl HUKAKWUE JBE U3 HUX HE
CTOSUTH PsAIOM?

103. 3a kpyriibiM cTooM Kopoiist Aprypa cuaar 12 peinapei. 13
HUX KaXIbIH BpaXXAyeT co cCBoMMU coceasiMu. Hamo BeiOpath 5 phiiia-
pel, 4ToOBI OCBOOOAUTH 3aKOJJOBaHHYIO mpuHIeccy. CKOJIbKUMU
crocobaMu 3TO MOKHO CJieJIaTh TaK, 4YTOObl Cpeay BBIOpAHHBIX
philiapeil He ObUIO BparoB?

104. IToutanboH mepemyTain 5 MUCeM U MOJIOKUI UX B aOOHEHT-
CKHE SIIIUKHM CcIydalHbIM 00pa3oM. IloacuuTaiite, BO CKOJBKUX CITY-
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qasx OH C03/1ajl Obl MOJIHYIO MyTaHUIy U HUKTO HE IMOJYYUJI CBOETO
nMchMa.

105. ITo mycTeiHe uAeT kKapaBaH u3 9 BepOmoaoB. [lyTemecTBue
JUIUTCA MHOTO JIHEM, U HAaKOHEI, BCEM HAJOEIAECT BUAETH BIIEPEIH
ce0sl OIHOTO M TOro ke BepOsrojia. CKOIBKMMH CIIOCOOAMU MOYKHO
MepeCTaBUTh BEpOIIOJOB TaK, YTOOBI BIEpPEIN Ka)KJI0ro BepOIrojIa
e Jpyrou, 4eM pansblie?

106. CkoapKUMH CITIOCOOAMU MOKHO PACCTaBUTh B psiji 6 aHTIIH-
yaH, 7 ¢paniry3oB U 10 Typok Tak, YTOOBI KKl aHTJTMYaHUH CTOSIT
MeXy (¢GpaHIy30M M TYpKOM, HO HHUKakue (PpaHily3 U TYpOK HE
cTostiu psgom? Pemmte Ty ke 3agady Jjis 5 aHTIIM4YaH, 7 (GpaHIly30B
u 10 Typoxk.

107. CkombKkuMH CcTIOCOOaMU MOXKHO TIOCTPOUTH 27 YEIIOBEK B
JIB€ PABHBIX IIEPEHTH, YTOObl B KaXJIOW IIEPEHIe OHU CTOSUIM TIO
pOCTYy, MpUYEM KaXXIbId YEIOBEK B TMEPBOM IIEpeHre ObLI BBIIIE
CTOSIIIIETO 32 HUM Y€JIOBEKa BO BTOPOM LIEpEHTE?

108. /e neByuiku coopanu 10 pomaiiek, 15 BacunbkoB u 14 He-
3a0y70K. CKOJIbBKUMH CTIOCO0aMU OHU MOTYT Pa3/ieluTh 3TH IBETHI,
4TOOBI 00€ MOTYUUJIM HE MEHEE TPEX IIBETOB KaXKJI0TO BUIA.

109. CxonpkuMu criocobaMu MOXKHO pazfaenutb 10 Oenbix
rpu0oB, 15 moadepe30BUKOB U 8 MOJOCMHOBUKOB MEXKAY YETHIPbMS
pedsiTaMy, 4TOOBI KaXKIOMY JIOCTajJOCh XOTsI Obl MO OJHOMY TpuOy
KaXJioro copra?

110. CkosbKUMHU CITOCOOAMHU MOKHO pa3faTh KOJOLY B 52 KapThl
13 urpokam 1o 4 kapThl KaKI0My UTpoKy? Pemmure Ty ke 3a1avy npu
YCJIOBUH, YTO KAXKIBIA JOJKEH IOJIYYUTh 110 OJHOW KapTe Ka)XIOou
Mactu. Pemmre Ty ke 3aady Mpu YCIOBUH, YTO OJIMH UTPOK HUMEET
KapThl BCEX YETHIPEX MACTEM, a OCTaJIbHbIC — KapThl OJTHOM MACTH.

111. B nudt Bonumm 8 uenoBek. CKOJIBKUMH CIOCOOAMH OHH
MOTYT BBIWTH Ha 4-X 3Ta)xax Tak, 4TOObl Ha Ka)XIOM 3Ta)K€ BbILIEI
XOTs ObI OJIMH YEJIOBEK?

112. IToctynarouuii B BbIcIliee YueOHOE 3aBEICHUE JIOJIKEH ClIaTh
YeThlpe B3K3aMeHa. AOUTYPUEHT MOJaraeT, 4YTo JIsi MOCTYIUICHUS
Oynetr noctaToyHo HaOpath 17 GamioB. CKOJBKUMHM CIIOCOOAMHU OH
MOET CIaTh JK3aMEHbI, YTOObl HABEpPHSKA MOCTYNUTh B By3 (IIpu
YCJIOBUH, YTO JBOCK MOJYy4YaTh HEb35)?
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113. CkonbkMMH croco0aMy MOJKHO COCTaBHTH Bec B 78 T,
MOJIB3YSICh BOCBMBIO pa3zHoBeckamu B 1, 1, 2, 5, 10, 10, 20, 50 r? IIpu
3TOM CUHUTAETCS, YTO MPUMEHEHUE JIBYX PAa3IUYHBIX PA3HOBECOK, XOTS
Obl ¥ UMEIOIIUX OJIMHAKOBBIN BEC, JACT pa3InYHble KOMOMHAIIKU.

114. CxonbkuMH crioco0aMy MOKHO MOJTYYUTh IO BOCBMHU Pa3HbIM
npeaMeTam oleHku 3, 4 uiu 5 Tak, 4ToObl X cyMMa paBHsutach 307

115. CkonbkuMu crioco0aMu MOKHO COCTaBUTB 6 «CIIOB» U3 BCEX
32 OyKB, €CIM B COBOKYITHOCTH 3THUX O CJIOB Kaxjas OyKBa HUCHOJIb-
3yeTCsl OIUH U TOJILKO OJUH pa3?

116. Komnanus, coctosimas u3 10 cynpykeckux nap, IeJIUTCA Ha
5 rpynn no 4 yenoBeka sl TOJOYHOW MPOTYJIKH TakK, 4TOOBI B KaxK-
JIOM JIOJIKE OKA3aJIMCh IBOE MYKUYUH U JIBE )KCHIIUHBI.

a) CKOJIbKUMH CIIOCO0aMU MOKHO UX Pa3/IeIUTh?

0) Bo ckolbKHX cllyyasiXx JaHHBIM MYyKYMHA OKaXETCs B OJHOMN
JIOJIKE CO CBOEH KEHOU?

B) Bo CKOJNbKMX caydasix JaHHbIC JIBO€ MYXKYUH OKaXKYTCS
KQKIbIM B OTHOM JIOJIKE CO CBOEU KEHOU?

117. CkonbkuMU crocobaMyu MOXKHO paccTaBuTh 12 OenbIX U
12 yepHBIX MIAIIEK HA YEPHBIE MO JOCKU TaK, YTOOBL:

a) 3TO TMOJOXKEHUE ObUI0O CUMMETPUYHO OTHOCUTEIIBHO IIEHTpa
JOCKU;

0) Mpu CUMMETPUM OTHOCUTEIHLHO IIEHTpa JIOCKM I[BETa BCEX
IAIIEK MEHSJIUCH?

118. l'opu3oHTanm 1MIaxMaTHOM JOCKA OOO3HAYarOTCsl OOBIYHO
mudpamu ot 1 10 8, a BepTukaiiu — OykBamu OT a 110 h. 3aHymepyem
M0 BEPTUKAIM YKClIaMH OT 1 10 8, mpuyeM B MPOU3BOJIHLHOM MOPSIJIKE.
Tenepb HanMIIEM HA Ka)KJOM IT0JIE IPOU3BEACHUE YUCEN, O3HAYAFOIIUX
COOTBETCTBYIOIIME TOPU3OHTAIbL W  BEPTHKAIb, U  PaCCTaBUM
IIPOU3BOJILHBIM 00pa3oM & J1ajiei Tak, 4ToObl OHM HE OWJIM JpYT JApyra.
Halinmure nponsBeaeHUE YnCeN, 3aKPHITHIX 3TUMH JIAJbIMHU.

119. CxonpkuMu croco0aMyd MO>KHO PACCTaBUTh HAa IIaXMaTHOM
JIOCKE JIBYX KOHEW — O€JIoro v 4epHOro, Tak, YToObl OHU HE OWIIA JPYT
npyra?

120. IToctaBbTe Ha MIAXMATHYIO JOCKY S5 (ep3eil Tak, yTOObl OHH
JEPKaIv IO yIAPOM BCE €€ MOJISl.
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121. ITocTtaBbTe Ha IIaXMaTHYIO JOCKY 8 (uryp (xoposs, ¢epss,
JIBYX JIaJieH, IBYX CJIOHOB, ABYX KOHEW) TakK, YTOObI OHM JIEPKAJIH TOJ]
yIapOM HauOOJIbIIIEE YUCIIO MOJICH.

122. Kakoe HanmMeHbIIIEE YHUCJIO CJIOHOB HAIO0 IIOCTaBUThL HAa
IaXMaTHYIO JI0CKY, YTOOBI OHU JIEp>KaJId 1MOJ] 00€M KaxJ10€ MOJe TO0CKU
Y KQXKJIbIN CJIOH OBbUT 3alTUIIECH JPYTUM?

123. PaccTaBpTe Ha MIaXMaTHOU JOCKE HAWMMEHBIIIEE YUCIIO Jaaei
TaK, 4TOOBl KaXKJ0€ moJjie Obulo OMTO, MO KpailiHeld Mepe, JBa pasa.
Pemute 3anauy B 1ByX BapUaHTax:

a) CUMTAas1, 4TO JIa/ibsi HE ObET IMOJICH, 3aCIIOHEHHBIX OT HEe APYTUMHU
Ja/IbsIMU;

0) cumTas, 4To OHA OBET TAKUE TIOJIS.

124. Kakoe HauMEHBIIIEE YHCIO KOHEM HYKHO pacCTaBUTh Ha
IaXMaTHOW JIOCKE, YTOOBI BCE MOJIsl ObLIN 101 yAapoM (TI0J1€, TJIe CTOUT
KOHb, CUATAETCS MO yAapOM)?

125. Ha miockocTu mpoBEACHbI 72 PSIMBIX TaK, YTO HUKAKUE TPU U3
HUX HE IIEPECEKAOTCS B OJHOM TOYKE. Ha CKOJIbKO 4YacTer AEIuTCA
IUIOCKOCTB?

126. 1000 Touek SBISAIOTCS BEPIIMHAMM BBITYKJIOTO THICSYEYTOJIb-
HUKa, BHYTPU KOTOPOro pacnoyioxeHo eme S00 Touek Tak, YTO HUKAKKE
Tpu u3 3TuX 1500 Toyek He Jekar Ha OJHOW NPSAMOHW. J[aHHBIM
THICSTYEYTOJILHUK pa3pe3aH Ha TPEYTOJIbHUKHU TaK, YTO BCE YKa3aHHBIC
1500 Touek ABISAIOTCS BEPUIMHAMU TPEYTOJIBHUKOB U HUKAKUX JIPYTHUX
BEPIIMH OTU TPEYrOJIbHUKA HE UMEIT. CKOJBKO MOy4HTCS
TPEYTOJIbHUKOB TIPU TAKOM pa3pe3aHuu? A eciu JlaH n-YrOJbHUK U
BHYTPH M TOYEK?

127. a) Ha ckonbKo yacTei ACNAT MJIOCKOCTh 71 TPSIMBIX JIMHHUM, U3
KOTOPBIX HUKAaKWUE€ JBE HE MapajuieSibHbl U HUKAKUE TPU HE MPOXOJST
4yepe3 OJIHY U TY KE TOUKY?

0) Ha ckonmpko wacTeil AemAT MPOCTPAHCTBO 7 IUIOCKOCTEH, W3
KOTOPBIX HUKaKue 4 HE coJiepKaT OJIHY U Ty K€ TOYKY, HUKakue 3 He
coJiep>KaT OJ[HY U Ty K€ MPSMYIO U HUKAKHUE 2 HE apaJliebHbI?

128. a) Ha ckonbko obnactell AENIAT IUIOCKOCTh 7 OKPY>KHOCTEH,
KaXKJIbIE JIBE U3 KOTOPBIX MEPECEKAIOTCS U HUKAKUE TPU U3 KOTOPBIX HE
MIPOXOJIAT YEPE3 OJIHY U TY KE TOUKY?
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0) Ha ckombko oOjacTedt JmenmsT TPOCTPAHCTBO #  IOMApHO
nepecekarommxcsa chep, U3 KOTOPbIX HHUKaKhe 4 He MPOXOMsiT 4epes
OJIHY U Ty 7K€ TOUKY Y HUKAKHE 3 — Yepe3 OJIHY U Ty K€ OKPY>KHOCTb?

129. MoxxHO 171 mpeacTaBuTh 4uciao 1958 B BUIEe CyMMBbI
HECKOJIBKHUX MOCJIEA0BATENIbHBIX HATypaIbHBIX uncen? A 20047 20057

130. IT9Th YEnOBEK UTPAIOT HECKOJBKO MapTHl B JOMHUHO (BOE Ha
JIBOE), TIPUUEM KaKJIbIi UTPAIOIIUi UTPAeT ¢ KaKIbIM OJMH pa3 B Mape
M JBa pasa— B KayeCcTBE IMPOTUBHUKOB. HaWaure KOIMYECTBO
CBHITPAHHBIX MTAPTUN U BCE CIIOCOOBI pacHpe/ICICHUS UTPAIOIIINX.

131. B Boipaxkernn (1+x)°® pacKpbITBI CKOOKM M IIPUBEIEHEI

no00HbIe caaraemble. Haiitu koadduipenTs! mpu x> u x*°.

132. Yro Gombmie: 99°° +100°° wmu 101°°?

133. Ha miiockocty mpoBeACHBI 71 NAPALIENBHBIX ITPSMBIX U 71 TIPS-
MBIX, TIEPECEKAIOIINX WX U JApyr japyra. Hukakue Tpu HE TPOXOMST
yepes 0JIHy TOUKy. Ha ckosibko yacteld OoHM pa30MBaIOT IIOCKOCTh?

134. B Havane koopamHar Haxoautcs yactuna. Yepes 1 cekyHuy
OHA paclaJaeTcsl Ha JBE YACTHUIIbI, OHA CABUTACTCS HA €ANHUILY JITUHBI
BJIEBO, a Apyras — BIOPABO. DTOT MPOLIECC MOBTOPSAETCS YePe3 KKIYIO
CEKYH/Iy, IPUYEM JIBE YACTHIIbI, OKA3aBIIKMECS B OJIHOM TOUYKE, B3AUMHO
YHUUTOXAKOTCS (TaK 4TO, HAPUMEP, YEpEe3 JIBE CEKYH/bI OCTACTCS JIBE
gacTuilbl). CKoabko gacTuil Oyaet uepes3 129 cexynna? Yepes n cekyHa?

135. Cerb METpO UMEET HA KaXIOW JIMHUM HE MEHEE 4 CTaHLNM, U3
HUX He Ooiee 3 mepecagounbiXx. Hu Ha Kakoi mepecagoqHol CTaHINH
HE TMepecekaercss Oojiee nByx JuHuU. Kakoe HauOosblliee YHUCIO
CTAHIIMM MOJKET MMETh Takas CETb, €CIIM C JIFOOOM CTaHIIMA MOXKHO
poexarth Ha JIIOYIo APYTYIO, CieNaB He 0oJiee ABYX nepecaaok?

136. MoxHO 71 TIPOJIOKUTH B ropoje 10 aBTOOYyCHBIX MapIpyTOB
U YCTAaHOBUTh HA HUX OCTAHOBKHU TaK, YTO Kakue Obl 8§ MapIiIpyTOB HU
ObUTM B3AThI, HAWJETCS OCTAHOBKA, HE MPUHAJICKAIIAS HU OJTHOMY U3
TUX MapIIpPyTOB, a JHOObIe 9 MapHIpyTOB MPOXOJAT Yepe3 BCE OCTa-
HOBKH?

137. Ctopona xy0a paBHa 3 cM. HalimuTe HauMeHbIIIee KOJTUIECTBO
pacnuiioB, KOTOpPbIE HYXHO CAeJaTh, YTOObI pacHWwiuTh ero Ha 27
KyOHKOB €O CTOpoHOM 1 cM ("actu KyOa rmocje pacnuivBaHUsS MOXKHO
NEPEKIIAAbIBAT ).

138. B kopoOke Haxomsarcsa 50 aertaneit, u3 kortopbix 10 Opako-
BaHHBIX. 13 KopoOKku Haygauy OepyT 5 neraneit. Halitu uyucio paziany-
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HBIX CIIOCOOOB B3ATHsI 5 JeTajei, cpeld KOTOpBhIX POBHO 3 Opako-
BaHHBIX.

139. Ha xopabie umeercs 7 ¢hiaakkoB CeMH OCHOBHBIX IIBETOB. st
nepesayl KOMaHIbl Ha JApyrol kopabiib Ha MayTy M[OAHUMAIOT
k (1<k<7) QpnaxkoB. U (IaxXKy pacnoaratoT o BEPTUKAINA CBEPXY
BHU3. KaxmaoMy crocoOy pacrojioKeHHs K Takux (PIIaKKoB COOT-
BETCTBYET CBO€ CJIOBO— CBOS KOMaHJa, pa3jM4HbIM CIloco0am
pacnoyiokeHust k (paxkKoB COOTBETCTBYIOT Pa3HbIE CIIOBA-KOMAH/IBI.

CKOJIbKO  CYIIECTBYET PAa3JIMYHBIX KOMAaHJ, KOTOpPBhIE MOXHO
nepenaTh npu noMomu k (GuaxkoB? CKOJIBKO CYIIECTBYET pa3IMUHBIX
KOMaH/1, KOTOpbIE MOKHO TepeaaTh STUMHU (haskkamu?

140. Havitu cymmy:

Cl+2C?+3C> +...+nC"

141. CkonbKO MOKHO 00pa3oBaTh 7-3HAYHBIX 4Kcen u3 udpp 1, 2,
..., 8 ¢ TeM, 4TOOBI II(Ppa 2 BXOJuIa B KAXKI0€ YUCIO HE MEHEE YeM 3
paza?

142. Ilycte p1, P2, ..., Pn — pa3auuHble MPOCTHIE YUCIA. CKONBKO
JEUTENIEH UMEET YHUCIIO q = Pi-P:2 ... Pa, BKIFOYAS 1 1 q7

143. Kakum d9#HCIIOM CHOCOOOB MOXKHO PAa3fCIUTh KOJIOAY U3
36 kapT mormnoiaM Tak, 4ToObl B MEPBOM M BO BTOPOM Mauke ObUIO MO
2 Ty3a?

144. B BemeBou norepee paspirpeiBactcs 8 mpeametoB. [lepBbin
YeJIOBEK BBIHUMAET U3 YpHBI 5 OmsetoB. Kakum unciaoM croco0oB OH
MOXXET HMX BBIHYThb, UYTOOBI: a)ObLIO POBHO JIBa BBIUTPHIIA; O) MO
KpaliHell Mepe J1Ba BeIMTphIia. Beero oumetos 50.

145. JTansl 2n snemMeHTOB. PaccMaTpHuBarOTCSl BCEBO3MOXKHBIE pa3-
OMEeHUs] UX Ha Taphl, MPUYEM UX Pa30MEHUs, OTIMYAIOIIMECS TOJIBKO
MOPSIKOM 3JIEMEHTOB BHYTPH IMAap W TOPSAJIKOM PACIIOJIOKEHUS Tap,
CUMTAIOTCS coBnagaronuMu. CKOJIBKO TaKuX pa3OueHuii?

146. CxonbKUMH CHIOCOOAMU MOXHO BbIOpaTh 3 maphl U3 7 IIax-
MaTHCTOB?

147. N3 kosioawl B 36 KapT Hayjauy 0€3 BO3BpAICHUS] BBIHUMAIOT
1o oJiHoM kapTe 3 pa3a. CKOJBKO CYIIECTBYET pa3InyHBIX CIIOCOOOB
noyiyueHus 3-X KapT, Cpelid KOTOPbIX Ha MEPBBIX JIBYX MecTax — O0yO-
Ha, & Ha TPEThEM — ITUKa?
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148. Ha monke Haymady pacnojiaratoTcs 10 KHUT: a) CKOJIBKO
CYIIECTBYET Pa3JIMYHBIX CIIOCOOOB pacrnojoxenuss 10-tu KHUr?
0) CKOIbKO CYIIIECTBYET Pa3IMYHBIX CIIOCOO0OB pacmojoxeHus 10-tu
KHUT, TP KOTOPBIX 2 3apaHee MOMEUYEHHbIE KHUTH OKAXKYTCA PSAIOM?
B) CKOJIbKO CYIIECTBYET Pa3JIMUHBIX CIOCO00B pacnojioxenus 10-tu
KHUT, IPU KOTOPBIX 3 3apaHee MOMEUECHHbIE KHUTH OKAXYyTCS PAIOM?

149. B KOHOUTEpPCKOM MarazuHe IpOJaBajnuCh YEThIPE COpTa
MUAPOKHBIX: HAMOJICOHBI, SKJIEPHI, IECOYHbIE U CIOCHBbIE. CKOIBKUMHU
Crioco0aMu MOKHO KYIHUTh CEMb MTUPOKHBIX ?

150. 3a kpyIJiblil CTOJ CAAATCS 1 MY>KYMH U 1 KEHIIUH. J[Ba nuna
OJIHOTO T10J1a HE MOTYT CUJIETh PSAAOM. CKOJBKUMH CIIOCOOaMU MOKHO
WX PaccajiuTh?

151. I'pynma u3 41 cTyIeHTOB yCHENIHO ClIajia CECCHI0 U3 TPEX
sKk3aMeHOB. Bo3MoxHbIe onieHku — 3, 4, 5. JlokazaTh, 4TO 1O KpalHEH
Mepe S5 CTYJEHTOB CIAIN CECCUIO C OJUHAKOBBIMHU OLICHKAMMU.

152. CKkOapKO CyHIECTBYET n-3HAYHBIX YHCEN, Y KOTOPBIX CyMMa
uudp paBHa k (k< 9) ?

153. CKOABKO CYIIECTBYET nN-3HAYHBIX HATYPAIbHBIX YHUCEI, Yy
KOTOPBIX HU(DPBI pacroiaratoTcsi B HEyObIBAIOILIEM MOPSIKE?

154. KakoBa BepOATHOCTh, KYNHUB OJWH OuWier, yrajgaTb B
crioptiioto (13 49): poBHo k HomepoB (k=1, 2, ..., 6)?

155. KakoBa BepOSITHOCTb, KYINHUB OJIMH OWJET, yrajgaTb B

criopTa0To (13 49) xoTs Obl kK HOMEPOB?
n!

156. Jloka3aTh, 4TO Y =k, TIe CYMMHUPOBaHUE BEIIETCS

nllnz!...nk.

MO BCEM YNOPSAJOYECHHBIM pa3OMEHUsIM #n Ha Kk cllaraembix
n=n1+n2+...+nk.

157. JlokazaTb ¢ TIOMOIIBIO KOMOWHATOPHBIX PaCCYXICHUN
TOX1ECTBO:

n
> ckm-1)""F =
k=0

158. Cxonpko cymectByer uucen oT 0 10 10", B KOTOpBIE HE
BXOJUT JIBE UAYIIIHUE APYT 32 IPYTOM OJIMHAKOBBIC ITUDPHI?

159. CxonpkuMu criocodaMu MOXKHO BbIOpaTh 6 KapT U3 52 Tak,
4TOOBI OBLTM KapThl KAXKI0M MacTH?
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160. /lokazaTh, 4TO NPOU3BEACHHUE MMOCICAOBATEIBHBIX HATYPaJIb-
HBIX k yncen aenuTcs Ha k!

161. loka3aTh, 4YTO 4YMCJIO IIOCJIEIOBATEIHPHOCTEH IJIUHBI 71 C
AJIEMEHTaMU W3 k-2JIEMEHTHOTO MHOJXKECTBA, COJACpPKAIINX KaXKIbIM
AJIEMEHT 3TOr0 MHOKECTBa 110 KpaitHeu mepe 1 pa3, paBHo £!S(n, k).

162. Jloka3zatb, 4YTO 4YHKCIO OWHAPHBIX TOCIEI0BATEILHOCTEN
JJIMHBL N, HE COJAEPXKAIIUX €AUHMI] HU B KaKUX JBYX COCEIHHX
MO3UIUAX, paBHO uncily @uboHauuu Fo.

163. Haiitn mpou3Boasmyro (yHKIIHIO CIEIYIOMIEH MOoCiIea0Ba-
TEJbHOCTH:

l,n=0,,.N

f(n)= {O,n >N

Haiitu nmpousBoasiiue QyHKINN:

) 0,n=0
n)=
a/nl,n=12,..
) n+l,n=0,1,..N
n)=
0,n>N+1

165. lokasats, uto nCr = kCF.

166. lokasaTe, uto C¥, =Cr+C'+C* 2 +..+C°,.

167. Kakux uucen Oojblle cCpeaud MNEPBOrO0 MWUIMOHA: TEX, B
3aIUCU KOTOPBIX €CTh | Wiy rje ee Het?

168. lokazatb, uto (3n)! nenutcs Ha (n!) 6e3 ocTaTka.

169. CkoapKUMH CIIOCOOAMU N-3JIEMEHTHOE MHOXECTBO JEITUTCS
Ha JIBa HEMYCTHIX NOJIMHOKECTBA?

170. lokazaTh, 4TO B TpeyrojbHuke [lackais cymma yucen, cTo-
aumx B n+1 crpoke, pasua 2" .

171. B xakux cTpokax TpeyrojibHuKa llackais Bce 4mciia Heder-
HbIE?

172. HaiiTu KOJIMYECTBO 6-3HAYHBIX YHCEJ, B JICCATUYHON 3aIIMCH
KOTOPBIX €CTh XOTsI ObI OJTHA YeTHasI udpa.
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173. CKONbKO CYIIECTBYET OMHAPHBIX CHUMMETPUYECKUX MATpPHII
nopsijika n?

174. 50 yenoBek mpuILIK Ha OaHkeT. HaliTh BEpOSTHOCTH TOTO, YTO
oOpaTHO XOTs Obl OJWH W3 HUX YWIET B CBOEHM muIsAne (moapasy-
MEBAETCsI, YTO OAHKET YJIaJICs U NUISNBI OyayT pa30MpaThCsl CIIydaiiHbIM
o0Opazom).

175. OnpenenuTh YUCIO PA3IUYHBIX OWHAPHBIX KBAJPaTHBIX
MaTpuI] MOPSIAKA 77, COACPKAINMX B KAXKIOW U3 MEPBBIX 7 CTPOK IO 7
€IMHMUIL, & B KOKJIOM U3 OCTAJIBHBIX CTPOK IO ¢ €AVHMUII.

176. OnpeieTh YUCIO PA3IAYHBIX OMHAPHBIX KBAJPAaTHBIX
MaTpUI] MOPSJKA 1, B KAKJIOH CTPOKE U B KaXJOM CTOJIOIE KOTOPBIX
CTOUT MO OJHOMN €AUHULIE.

177. A3 uucen or 1 10 n COCTaBJICEHBI BCEBO3MOKHBIC IPOU3-
BEJICHMS, COCTOSIIME U3 K Pa3IMUHBIX COMHOKUTENIEH (k (DUKCHPOBAHO).
CKOJIBKO TMOJYYEHHBIX MPOU3BEJICHUN JEIUTCS Ha MPOCTOE YHUCIO
p<=n?

178. IIpu yciioBUM, YTO HUKAKWUE TPHU JIMArOHAIIM BBIMYKJIOTO A-
yTOIbHUKA (n<5) HE TNEpPECceKaroTCsi B OAHOW TOYKE, HAWTU YHCIIO
OTPE3KOB, HA KOTOPhIEC Pa30MBAIOTCS IUArOHAIM TOYKAMU TIEPECCUCHMUS.

179. Ha mmockoctr nasbl msTh TOYEK. Cpenu mpsiMbIX, COCIIAHS-
IOIIAX 3TU TOYKH, HET MAapauIeNIbHBIX, MEPICHIUKYJSIPHBIX U COBIA-
naromux. [IpoBoauM depe3 KakIyro TOUKY MEPIEeHIUKYJSPhl KO BCEM
PSIMBIM, KOTOPBIE MOYHO TOCTPOUTH, COCAMHSISI TOMAPHO OCTaJIbHBIC
4yeTbIpe TOUKUA. KakoBO MakCMMalIbHOE YHCIIO TOYEK NEPECEUCHUS ITUX
NEPHEHANKYJISIPOB MEXIY COOOM, HE CUMTasl JAHHBIX ISATH TOUEK?

180. Ha okpy’>KHOCTH J1aHO 7 TOYEK W MPOBEJECHBI BCEBO3MOXKHBIE
XOpJbl, COCIUHSAIONIME 3TU TOYKH. V3BECTHO, UTO HHUKAKHE TPHU W3
IIPOBEJACHHBIX XOpJ HE IIepeceKaroTcss B OJHOW Touke. Ha CKOIbKO
yacTel pa3OuBaeTcs Kpyr?

181. B po3bIrpsliiie IepBEHCTBA CTpaHbI 10 (PyTOO0TY yuacTByIoT 20
koMaHJl. Kakoe HauMeHblIllee YUCIIO UTP JTOKHO OBITh CHITPAHO, YTOOBI
cped JHOOBIX TpPEX KOMAaH]l HAlUIMCh JIBE, YK€ WIPaBIIME MEXKIY
co0oit?

182. Ha maxmaTHy(0 JOCKY HPOM3BOJBHBIM 00pa3oM MOCTaBUIH
JIBE JIaJibu (YEpHYIO U Oenyto). UTo BeposiTHEE: 9TH JIaJbu MOTYT TOOUTH

JpYT Apyra Wik HET?
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183. [IlaxmaTtHast J0ocka pa3MepoM 6x6 TOKpbiTa 18 KoCTsIMU
JTOMHHO pa3zMepoM 2 X 1 (Takum 00pa3oM, YTO KaxKJas KOCTb IOKpPHI-
BaeT JBE KJIETKH). Jlokazarh, 4TO MpH JIFOOOM TaKOM TMOKPBITHH JOCKY
MOYKHO pa3pe3aTh Ha JBE YaCTH MO TOPU3OHTAIILHOW WJIM BEPTUKAILHOU
IIPSAMOM, HE TOBPEIUB HU OJHOM KOCTU JJOMHUHO.

184. KiieTkn miaxmMaTHOM JOCKM 3aHYMEPOBAHbI MO MOPSAIAKY
yuciaamMu oT 1 10 64: nepBbIil TOPU3OHTAIBHBIA PAJl CJIEBa HAIIPaBO —
yucinaMa OT 1 10 8, BTOpOM TOPU3OHTAIIBHBIM PSJI CJIEBA HAIIPABO —
yuciaamu oT 9 10 16 u 1. 1. Ha mocke paccraBieHsl 8 iaaei Tak, 4ToObI
OHM He Ounu npyr apyra. Kakoe 3HaueHHWE MOXKET NPUHUMAaTh CyMMa
HOMEPOB KJIETOK, HA KOTOPBIX CTOSIT JIaJ(bu?

185. B kaxmoM KJIETKE MIaXMaTHOW JOCKH Pa3MEPOM K X7 TIO-
CTaBWJIM YHUCJIO, YKA3bIBAIOIIEE KOJIUYECTBO MPSIMOYTOJIbHUKOB, B KOTO-
pble BXOAMT 3Ta KieTka. Uemy paBHAa CyMMa BCEX MOCTABJICHHBIX YU-
cein?

186. [Jokazarb, 4TO U3 JFOOBIX MATH IPUOOB, PACTYIIUX B JIECY U HE
PACIOJIOKEHHBIX HA OJHOM IIPSAMOM, BCETJa MOXKHO HAWTU YETBIPE
TaKHUX, KOTOPBIE CITyKaT BEPIIMHAMHU BBITYKIIOTO YETHIPEXYTOJIbHUKA.

187. B ropoae N KUBET 4EIOBEK, COBEPIIAIOIIUN €XKETHEBHO TPO-
T'YJIKY W OPOXOJSAIIMK NPU 3TOM MyTh JJIMHEI 1. PaccTosiHue Mexty co-
CEIHUMHU TIEPEKPECTKAMU PaBHO 1. DTOT YEIOBEK HUKOTIIa HE JIBHXKETCS
Ha CEeBEpO-3aIiaj] WM ceBepo-BOoCTOK. Ha Kakiom nepekpecTke OH ¢ Be-
POSITHOCTHIO 1/2 MOBOpaumBaeT UM HA IOT0-BOCTOK, WJIM HA FOr0O-3ara/l.
Ecmi myTe HauMHaeTcss B TOYKE A, TO KAaKOBAa BEPOSITHOCTh 3TOMY
YeJIOBEKY B KOHIIE MTPOTYJIKU MOMACTh B k-1 MEPEKPECTOK N-ro psaa?

188. JIoka3zaTh, 4TO BEPOSTHOCTH MOMACTh B YETHBIC MEPEKPECTKU

n-TO PA/ia PaBHa BEPOATHOCTH TONACTH B HEUETHBIE MEPEKPECTKU N-TO
psima (cM mpensLIyIiyo 3amady). Kakoe cBoiictBo coueranuii C,' u3
3TOTO ClieayeT?

189. B ypaBHeHuU ax = b mapaMmeTpsl a U b BHIOMPAIOTCS HayAady
COOTBETCTBEHHO M3 CErMEeHTOB 1<a<m, 1 < h< n. KakoBa BepOSITHOCTbH
TOT0, YTO KOPEHb 3TOT0 ypaBHEeHHUs OyjaeT Ooublie 1, mpu yCIoBUH, YTO
m, n, a, b— HatypaJibHbIE YKcia’?

190. (m, n) — TOYKa C 1EJILIMU HEOTPUIIATEIILHBIMU KOOPAMHATAMHU
m u n. HallTu 4ucio pa3nuuHbIX MYTEeW JJIMHBI m+n, BEAyIIMX W3
HayaJla KOOpJWMHAT B TOYKY (M, 1) W COCTOSIIIMX M3 OTPE3KOB,
NapaJUIENbHBIX OCAM KOOPAHMHAT, IPH YCIOBHH, YTO KOHIIAMU OTPE3KOB
CIIyaT TOYKH C LUEIOYUCIEHHBIMU KOOPAUHATAMMU.
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3apgaym C pelleHuaAMmn

191. Ilere Ha AeHb POXIAEHUS MOAAPHUJIM 7 HOBBIX JAUCKOB C
urpammu, a Bajge manma mnpuBe3 9 AMCKOB W3 KOMaHIAUPOBKH.
CroJbKUMHM CIIOCO0AMH OHM MOTYT OOMeHSITb 4 JIIOOBIX JUCKA
OJTHOTO HA 4 TUCKA APYroro?

BblunciauM, CKOJIBKO YETBEPOK U3 7 JUCKOB MOYKHO COCTaBHUTH Y
ITetn: C;=35, uncimo 4erBepok y Bamm m3 9 mmckoB — Cj= 126.

[To mpaBuiy YMHOKEHHSI HAXOIUM YUCI0 00MeHOoB: 35x126=4410.
192. BoiickoBoe mnoapasjaejeHle COCTOMUT M3 S5 o(uuepos,
8 cep:kanToB m 70 psigoBbIX. CKOJIBKMMH CHOCO0AaMHM MOKHO
BbIICJIUTH OTPSA U3 2 0puuepos, 4 cepkanToB U 15 psagoBbIx?
N3 5 oduiiepoB BHIOpATh 2 MOXKHO C IMMOMOIIBIO YHC/Ia COUYECTaHUM

C2=10 criocobamu, u3 8 cepxantos 4 — Cg =70, 3 70 paaoBbIX 15 —

Clo. o MpaBUIly YMHOXEHHS HAxXOJUM YHUCJIO BBIOOpa OTpsa:
10 x 70x Cy5 = 700x CL3 .

193. B wBeqMpHYI0 MaCTepPCKyH) mnpuBe3jau 6 H3yMpPyaAoB,
9 anma3zoB u 7 cangupos. FOBequpy 3aka3anu Opacjier, B KOTO-
pom 3 m3ympyna, S aama3oB u 2 cangupoB. CKOJIBKUMH CIOCO-
0aMM OH MOkKeT BbIOpaTh KAMHM Ha OpacJier?

13 6 u3ympymoB 3 oH MOxeT BeIOpaTh C,=20 cmocobamu, u3 9

anMaszoB 5— C;=126, uz 7 candupoB 2— C;=21. Ilo mnpasuiy

YMHOXEHHUS HaX0JIUM 4Yucio BapuaHToB: 20 x 126 x 21 = 52920,

194. Ha Bo16opax nod0eamiu 9 yenosek — Cadponon, Hecrepos,
IHerpoB, KyaakoB, Mumm, I'yceB, Bosioaun, A¢gonun, Turos. U3
HMX HYKHO BbIOpaTh mpeacenarelis, 3aMecTureass 1 mpodopra.
CKoJIbKHUMH CIIOCO0AMHU 3TO MOKHO C1€JIaTh?

9! 9!
(9-3)! 6!
MoxxHo ObUIO pemath Mo-ApyroMmy. Ha nomkHOCTH mpeacenaTens
BbIOMpaeM U3 9 yesnoBek, Ha 3aMecTUTeNs — U3 8, Ha npodopra — u3 7.
[To mpaBwity yMHOkEHHUS TTodyyaeM: 9 x 8 x 7 = 504.

195. B paiione mocrpowsiu HOBYWO 1IKoJay. U3 mpumeammx
25 4yesi0BeK HYXKHO BbIOpPaTh JMPEKTOPAa IIKOJIbI, 3aBy4a Ha-
YAJIbHOU IIKOJIbI, 3aBy4Ya CpelHero 3BeHa W 3aBy4Ya IO BOCIH-
TareJbHOU padore. CKOJIBbKUMH CIIOCO0AMHU 3TO MOKHO CeJIaTh?
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Ha pomkHOCTE aupekTopa BhIOMpaeM H3 25 4eloBeK, Ha 3aBydYa
HA4YaJIbHOM — W3 24, 3aBy4a CpeOHEro 3B€Ha — W3 23, 3aByya IO
BOCIIUTATENbHOU pabore — 22. [lo mpaBmwily YMHOXEHHS IMOJTydaeM:
25 x 24 x 23 x 22 = 303600. Nnu, 3Has (opmysly pa3MmerieHus,

25! 25!
(25-3)! 221 303600.

196. B cryaeH4yeckoM OOILIEKMTHUU B OJHOM KOMHATE KMBYT
Tpoe cryaeHToB Ilersi, Baca u Kous. Y Hux ecrb 6 yaumek, 8 0.110-
e ¥ 10 YalHBIX JI0KeK (BCe NPUHAJIEKHOCTH OTJINYAIOTCH APYT
ot apyra). CKoJIbKUMH CIIOCO0aMHU PedATa MOTYT HAKPBITH CTOJI
ISl YaenuTus (TaK, YTO KAXAbIA MOJYYHUT 4YallKy, OJK0a1e U
JIOKKY)?

s Tletn Habop mMoxxHO HaOpaTth 6 X 8 X 10 = 480 cnocobamu,
g Bacu — 5 x 7 x 9 =315, nna Ko — 4 x 6 x 8 = 192. 1o mpasuity
yMHOkeHus nonydaem: 480 x 315 x 192 = 29030400 cnocobamu.

197. B kaOuHere 3aBeAyHOLIEr0 KBEJIMPHOI0 MAara3mHa
HMeeTCH KO, COCTOSIIUN W3 JABYX Pa3jIMYHBbIX IJIACHBIX OYKB
pYcckoro ajg(aBura, 3a KOTOPOH CJEAYIOT 3 pa3jiuyHbie HUPPHI.
CKo0JIbKO BAPHAHTOB NPHUIETCHA MepedpaTh MOIIEHHUKY, YTOObI
Pa3a00bITh JPArOIEHHOCTH, KOTOPbIEe TAM XPAaHATCH?

B pycckom s3bike 9 riacHeIX OykB— a, €, €, 4, 0, Y, 3, 10, f.
Bei6path u3 HEX 2 MOKHO C; = 36 crocobamu. M3 10 nudp BeIOpaTh

TOJTydaeM: A, =

3 moxuo Cj, = 120 crocoGamu. [IpuMeHss mpaBWIIO YMHOXKEHU,

nonyvaeMm: 36 x 120 = 4320.

198. CkoabKUMH CIOCOOAMH MOKHO COCTABUTH TPEeXI[BETHBIN
(¢uar u3 mosioc pasHOM HMIUPHHBI, €CJIM MMEKTCH MATEepPUU U3
8 Tkanein?

8! 8!
(8-3)! 5!

Hpyroii cioco0 penienus: 1 uBeT BeIOMpaeTcs U3 8 TkaHewu § cro-
cobamu, 2 11BET BeIOMpaeTcs 7 crnocodamu, 3 BET — 6 crmocobamu.

HUcnonp3yss mpaBWIO YMHOXEHHMSA, moaydaeM: &8X7x6=
336 croco0oB.

199. B 9 kuacce 15 mpeameroB. 3aByuyy IIKOJIbBI HY’KHO
COCTABHUTH paCIUCaHMe HA cy000Ty, ecJid B 3TOT JeHb 5 YPOKOB.
CKo0JIbKO pPa3/IMYHBIX BAPHAHTOB PACIHCAHUS MOKHO COCTABHUTD,
€CJIM BCe YPOKM pa3jindHbIe?

Ota 3aj71a4a Ha pa3MeIeHue 4; = 336.
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N3 15 npenmeToB 5 Mr00BIX MOXKHO BBIOpATh
5 15! 15!
s = = =3003.
5115-5)! s5ho!

200. B oropoae y 0a0ymku pactyrt 3 Oeiable, 2 ajnbie U 4 yaii-
Hble pPo3bl. CKOJbKHMH PAa3JIMYHBIMUA CIIOCO0AMH MOKHO COCTa-
BUTh OYKeT M3 TpeX po3 pa3Horo usera?

O6o3unauum Oenwiec — b1, b2, B3, ansie — Al, A2, gaiineie — U1,
U2, Y3, Y4. [TepeunciuM BO3MOKHbBIC BAPUAHTHI:

b1-Al1-Yl, b1-A1-Y2, B1-A1-4Y3, b1-A1-Y4, b1-A2-UY1, b1-A2-
U2, b1-A2-43, b1-A2-Y4.

b2- A1-Yl, b2-A1-Y2, b2-A1-4Y3, B2-A1-Y4, B2-A2-Y1, b2-A2-
U2, b2-A2-43, b2-A2-Y4.

b3-A1-Ul, b3-A1-Y2, b3-A1-4Y3, b3-A1-U4, b3-A2-Ul, b3-A2-
U2, b3-A2-4Y3, b3-A2-U4.

Omeem: 24 BapuaHra.

1. 3agaum Ha ucnonb3oBaHue nMPUHUUNOB YMHOXEeHUA
N CrNoXeHus

201. CkoabKMMH CHIOCO0AMH MOT'YT BOCEMb 4Y€JI0BEK CTATh B
ouyepeab K TeaTpaJbHOU Kacce?

Pewenue 3a0auu.

CymecTByeT 8 MecCT, KOTOpbI€ JIOJDKHBI 3aHATH 8 4denoBek. Ha
NepBOE MECTO MOXKET CTaTh J00O0W M3 8 YenoBeK, T.€. CIOCOOOB
3aHATH nepBoe MecTo — §. [loce Toro Kak OJuH 4YEI0BEK CTAJl HA MEp-
BO€ MECTO, OCTaJIOCh 7 MECT U 7 UYENOBEK, KOTOPhIE MOTYT ObITh Ha
HUX Pa3MEILEHbI, T. €. CHOCOO0B 3aHATh BTOPOE MECTO — CEMb. AHAJIO-
TUYHO JJISI TPETHETO, YETBEPTOIrO U T. A. MecTa. Mcnonb3ys npuHIUN
YMHOXEHUS, TTOTy4aeM Npou3BelIeHue: 8x7x6x5x4x3x2x1. Takoe
npousBeneHUe oOo3Hauvaercss kak §! (uurtaercs 8 daxkropuan) u
HA3bIBACTCA MEPECTAHOBKOM Pg

Omeem: Pg - 8!

202. ITo3biBHBIC PAAUOCTAHIHMU JAO0JKHBI HAYMHATHCH C
OyKkBbI W.

a) CKOJIbKMM PAJHOCTAHIMAM MOKHO IPUCBOUTH Pa3jINYHbIE
MO3bIBHBbIE, €CJIM MO3bIBHbIE COCTOAT U3 TPeX OYKB, MpPUYeM ITH
OYKBBI MOT'YT OBTOPATHCHA?
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0) Eciu mo3bIBHBIE COCTOST M3 4YeThbIpex OYKB, KOTOpPbIe He
MOBTOPSOTCHA?

Pewenue 3aoauu.

B coBpemennoMm narumHckoMm andaBute 26 OykB. Ha mepBom
MeCTe BCerja JIOJbKHA CTOSITh OJHa OyKBa, CJIEI0BATENIbHO,
CYILIECTBYET TOJIBKO OJUH CITOCO0 3aHATH MEPBOE MECTO.

a) Ha ocraBmecss nBa mMecTta MOXET IPETEHJ0BaTh JIro0as w3
26-T1 OYKB, T. K. OYKBBI B O3BIBHBIX MOTYT MOBTOPATHCS. Vcnonb3ys
IPUHIAI YMHOXCHIS, [OIydaeM Ipon3BeIeHue: 1 x 26x 26 =26,

0) Ha BTOpoe MecTo MOXKHO TTOCTaBUTH JIIOOYIO U3 25 OYKB, T. K. B
MO3bIBHBIX OYKBBI HE JOJDKHBI TOBTOPSAThbCS. Ha Tperbe MecTo —
24 OykBbI, Ha 4eTBepTO€ MecTO — 23 OykBbl. Mcmonb3ys OpuHIUMN
YMHOXKEHUS, TTOTy4aeM Npou3BeneHue: 1 x25x24x 23,

Omeem: a) 26°; 6) 25x24x23.

203. B aBromammnHe 7 mectr. CKOJIBKUMH CIOC00aMH CeMb
YeJI0BEK MOIYT YCeCThCH B 3Ty MAIIMHY, €CJIM 3aHATb MeCTO
BOJUTEJIS MOTYT TOJBKO TPO€ U3 HUX?

Pewenue 3aoauu.

JleficTBue, KOTOpPOE MOJKHO OBITh BBIMOJHEHO OCOOBIM CITOCO-
O0M, HEOOXOJIUMO BBIMOJHATH MEPBbIM. MTak, Ha MECTO BOIUTENS
MOXHO TIOCaJIUTh TOJILKO OJJHOIO M3 TPEX 4YEJIOBEK (YyMEIOIIEro
BOJUTH MAIINHY), T. €. CYIIECTBYIOT 3 crioco0a 3aHsTh MEPBOE MECTO.
BTtopoe MecTo MOXET 3aHSATh 00O M3 6 YEIOBEK, OCTaBIIUXCS
MOCJI€ TOro, Kak MeCTO BOAMUTENSE OyJeT 3aHATO, U T. 1. Mcnonb3ys
MPUHLIUI YMHOXEHHS, TTOJIy4aeM IPOU3BEIACHUE:

3x6x5x4x3x2x1 =3x6! =3xPq.

Omeem: 3xPs=3x6!.

204. AndaBut HeKOTOPOro si3bika coaep:kuT 30 OyxkB. CkoJIb-
KO CyLIeCTBYeT IEeCTHOYKBEHHBIX CJIOB (Lenmo4YKa O0yKB OT mpooe-
Jia 10 nmpodesia), COCTABJIECHHBIX U3 OYKB 3TOro ajJpaBura, ecJin:

a) OYKBBI B CJIOBAaX He MOBTOPAKOTCH ?

0) OyKBBI B CJIOBAX MOT'YT IOBTOPATHCSH?

Pewenue 3aoauu.

Cy1iecTByeT 1IeCTh MECT, HAa KOTOPbIE HY>KHO pazMecTuTh 30 OyKB.

a) BykBbI HE JOJDKHBI MTOBTOPATHCA. VICMOMB3Yysl MPUHIUIT YMHO-
JKEHUS, MOJy4YaeM MPOM3BEACHHUE: 30x29x28x27x26x25. Takoe

MNPOU3BCACHUC NOCTATOYHO CJIOKHO HCIIOJIb30BAaTh B I[ﬂﬂbH@fIHICM, n
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uHpopmalys 3aJadyd MpeAcCTaBlieHa B HEW B CKpbITo ¢opme. B
KOMOMHATOPUKE HCIMOJB3YIOT ISl TAKUX MPOU3BEACHUN (HOpMyTy
pasmenieHuid. UToObl MOMy4YuTh (QOpMYTy pa3MEIIeHUH, YMHOXUM

3TO MPOMU3BEIACHUE HA E€AUHUILY, KOTOPYIO MPEIACTABUM CIETYIOIIUM
4!

24!
obpazom: 30x29x28x27x26x25x ] = 30><29><28><27><26><25><5

_ 30x29x28x27x26x25x24! 30! 30
— o = Go-e - AS, — popmyna ona

pazmewjeHu.

0) bykbl moBTOpsitoTcst.  MCmonb3ys MPHHLAI  YMHOXKCHHS,
momydaeM: 30x30x30x30x30x30 = 30° = A% — ¢opmyra Onn

pasmewjerull ¢ NO8MOPEHUAMU.
Omeem: a) AS,; 6) A%,

205. U3 uudp 1, 2, 3, 4, 5 cocTaBJAIOTCA BCEBO3MOKHbIE
4hCIa, KaxKA0e M3 KOTOPBIX COACPKUT He MeHee Tpex mudp.
CKoJIbKO TaKHX YHCeJ MOKHO COCTABMTb, €CJIM IOBTOPEHUS
uudp B YUCIAX 3anpenieHbl?

Pewenue 3a0auqu.

HeobOxonumo mocuuTaTh, CKOJBKO CYIIECTBYET TPEX3HAYHBIX,
YETHIPEX3HAYHBIX U MATU3HAYHBIX YHCEJI, COCTABJICHHBIX U3 ATUX MSATH
nuudp. TpexzHauHbIx uYucel — Ix4x3 = A, 4YEThIPEX3HAYHBIX —

S5x4x3x2 = A!, matuzHauHbIX — JIx4x3x2x1 = A:. HNcnonsyem
NPUHIUI CIOXKeHUs: A} + A + A7 =60+ 120 + 120 = 300.
Omeem: 300.

2. 3agaum Ha ucnonb3oBaHne ¢opmyn  ans
nepecTtaHoOBOK U pa3MeLleHUn

206. CxoabKO C¢JIOB MO:XKHO oOO0Opa3oBartb HU3 OyKB CJI0Ba
«(pparMeHT», eCJIU CJI0Ba N0JKHbI COCTOATD:
a) U3 BOCbMH OyKB; 0) U3 cemu OyKB; B) U3 Tpex OyKB?
Pewenue 3aoauu.
B cnoBe «dparment» 8 OykB asipaBura.
a) BceBOo3MOXHbIE TEPECTaHOBKM 8 OYKB MO BOCBMU MECTaM:
— 8 8 8 g p
8—8)! 0o 1

0) Pasmenienus 8 Oyks 1o 7 mectam: A] .
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B) Paszmemenus 8 Oyks 1o 3 mectam: 4.

Omeem: a) Pg, 6) A],B) A:.

207. Cko0JbKO CylIeCTBYET Pa3JIHYHBIX ABTOMOOMJIBHBIX HOMeE-
POB, KOTOpPbIe COCTOSAT U3 NATH HUGP, eciu a) mepBasi U3 HUX He
PaBHA HYJII0; 0) HOMEP COCTOMT U3 OIHOI OYKBBI JJATHHCKOIO0 aJida-
BHUTA, 32 KOTOPOIi CJIEAYIOT YeThIpe HH(PHI, OTIMYHBIE OT HYJIs1?

Pewenue 3aoauu.

a) Beero cymectyert 10 nudp. Ha nepBom mecte HE MOXKET OBITH
udper 0, mO3TOMYy CMOCOOOB MOCTaBUTH HUGPY HA TEPBOE MECTO
cymectByeT 9. Ha BTopoM Mecte MOXKeT CTosTh Jto0ast u3 10-tu nuudp
(mudpel MOTYT TOBTOPATHCA), T. €. CIOCOOOB MOCTaBUTH LUPpy Ha
BTOpOoe MecTto cymectByeT 10, m T. a. Mcmons3ys NpuUHIOHMI YMHO-
)KeHus, ojrydaeM: 9x10x10x10x10 = 9x 10°* =9><A~f0,

0) Ha mepBoM MecTe MOXKET CTOSTh Jrobas u3 26 OykB. Ha

OCTaJIbHBIX MECTaxX — JI00ble M3 JEBATH Hudp, NPAYEM OHU MOTYT
MOBTOPATHCSA.  MCnonb3ysd  NPUHIMII ~ YMHOXEHUS, MOJIyYaeM:
26x9x9x9x9=26xA4 ! .

Omeem: a) 9xA*,, 6) 26xA:.

208. CkoJIbKUMH CIOCO0AMH MOKHO PACCTABUTH Ha IOJIKE
ceMb KHHUTI, €CJIM: a) JBe ONpeae/ieHHbIe KHUTU J0JIKHbI BCeraa
CTOAATH PAAOM; 0) 3TH IB€ KHUTH HE T0JIKHbI CTOATH PAIOM?

Pewenue 3aoauu.

a) Kauru, KoTopbie TOMKHBI CTOSITh PSIJIOM, CUMTAEM 3a OJIHY KHUTY.
Torma HyXHO paccTaBuTh 6 KHUT TO IIecTH MectaM. [Ipumensis
dhopMyiTy TIepecTaHOBOK, moiy4daem: Pg = 6!. Mbl ywim mepecTaHOBKH
IIECTH KHUT, HE YYUTHIBAs MOPSJAOK BHYTPU TE€X KHUT, KOTOPBIE MBI
MOCUHUTAIIA 32 OJIHY. A TaKk KaK JIBE KHUTH IO JIBYM MECTaM MO>XHO
Pa3MECTUTh TOJIbKO JIByMsi criocobamu (P,), To mosydyaeM OKOHYATEITLHO
cienyrouiee mpousseacHue: Prx Pg =2 x 6! = 1440.

6) Crioco0oB mepecTaBuTh 7 KHUT cymiecTByer P7= 7!. U3 uux —
2x6! cnmocoOOB MOCTaBUThH OMpeAcieHHbIe KHUTH BMmecte. Cremo-
BAaTCILHO, CIIOCOOOB MOCTAaBUTh KHUTH TaK, YTOOBI 2 3a/JaHHBIC KHUTU
HE CTOSIJIM BMECTE cyliecTByeT: 7! —2x6!.

Omeem: a) 1440; 6) 7! — 2x6!
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3. 3agaum Ha ucnonb3oBaHue oopmMyn AnA coyeTaHUN

209. CkoJIbKHMH CIOCO0AMH H3 BOCbBMH 4Ye€JOBEK MOKHO
H30paTh KOMHCCHIO, COCTOSIIIYIO U3 NATH 4JI€HOB?

Pewenue 3ao0auu.

Jl1s1 perieHus: 3Tor 3aja4yd HeoOXO0IUMO HMCIIOJb30BaTh (opmyITy
JUIS COYETaHUs DJIEMEHTOB, T. K. 3/I6Ch HE MMEET 3HAUCHUS MOPSJIOK
AJIEMEHTOB B BbIOOpKE. 3amnuiieM (GopMysy sl COYECTAaHUM U TPOHU3-
BEJIEM BBIUKCIICHUS:

_ 8! 8 BxT7x6x5! 8xTx6
(8=35)!x5!  3Ix5! 3Ix5! 1x2x3

C; =8x7=56

Omeem. 56.

210. Komnanuss M3 ABaAUATH MY:KYUH pas3fejsiercsds Ha TPU
rpyninbl, B NMEPBYI0 M3 KOTOPbIX BXOAAT TPHU 4YeJI0OBEKAa, BO BTO-
PYIO — ISITh M B TPEThI0 — ABeHAANATh. CKOJbKHMH CIOCO0aAMU
OHM MOTYT 3TO cAeaars? (OTBeT 3anmMcaTh B BU/A€e NMPOU3BeACHUS
COMHOKHMTEJIEH, He BBIYMCJISAS €r0.)

Pewenue 3a0auu:

N3 20-TH 251eMEHTOB HEOOXOUMO CIENIaTh TPU BBIOOPKH, MPHUIEM
MOPSIOK BHYTPU BBIOOPOK 3HAaUeHUsI He uMeeT. [loaToMy ncnonb3zyem
dbopmyny s coderaHuid. UtoOwl BeIOpaTh U3 20-TH 3JEMEHTOB 3,
cymectByer C3, croco6oB. Ocrtaercs 17 31eMEHTOB, U3 KOTOPBIX

BbIOMpaeTcs 5 aneMeHToB — C?, cnocobamu. OctaeTcs 12 31€eMeHTOB,

U3 KOTOPBIX BbIOMpaeTca 12 aneMeHTOB. DTO MOXKHO caenath Ci2= 1,
T. €. OJHUM crocoboM. Mcmomnb3ysl NMpUHIMI MPOW3BEICHUS, IONTY-
yaeMm: C3 x C3 x C2,

Omeem: C3,x C°, x C?,

211. CkoIbKUMH CHOCO0AMH MOKHO O0TOOpPaThb HECKOJIbKO
(GpykTOB U3 ceMu SI0JIOK, YeThIPeX JUMOHOB M [I€BSATH amejb-
cuHOB? (MbI cuuTaem, 4T0 (PPYKTHI OJJHOT0 BUAA HEPAZJIUYMMBI.)

Pewenue 3a0auu.

Tak kak QpPyKTHI OJHOTO BUIA HEPARTUIUMBI, TO CYIIIECTBYET OJIUH
CITOCO0O B3ATh OJHO SI0JIOKO, OWH cI0CO0 B3STh 2 s1010Ka, OJMH CII0c00
B3SITh TPHU 0JI0Ka U T. 1., T. €. BCET0 CeMb CIIOCOO0B BHIOPATh HECKOJIHKO
070K (HECKOJIBKO — 3TO HE MeHee ojaHoro). Heobxomumo Takxke

35



pUOABUTH OJIMH CIIOCOO HE B3ATh HU OJHOTO s0j0Ka. ClienoBaTeabHo,
CYILIECTBYET 8§ CHOCOOOB B3STh SIOJOKU. AHAJIOTMYHO CYIIECTBYET
5 cnoco6oB BBIOpaTh JUMOHBI W 10 crOCOOOB BHIOpaTh amNeIbCUHBI.
Criemyst TpUHIMIY YMHOXCHHs, TOJYYMM BCE CIOCOOBI orGopa

¢dpykroB: 7x5x10. Ho cpenu 3tHx crocoO0B CyIECTBYET OAUH CIIOCO0,

KOr/la He BbIOMpaeTcss HU ofauH (PpykT. CrenoBareiabHO, PEIICHUEM

JAHHOM 3a/1auu OyAeT cliesiyroiiee BeIpakeHue: 7x5x 10 — 1 =349,
Omeem: 349.

4. 3apaum Ha  ucnonb3oBaHue dopmyn  AnAa
nepecTtaHoBOK U COYeTaHUU

212. a) Cko0JbKO 4YeTbIPeXOYKBEHHBIX CJI0B MOXHO 00pa30-
BaTh M3 OYKB cjioBa «candup»? 0) CKOJbKO cpeau HHUX TAKHX,
KOTOpbIe He coaep:kaT OykBbl p? B) CKOJBKO TaKHX, KOTOpbIE
HAYHUHAKTCA ¢ OYKBBI ¢ U OKAHYUBAKTCH OYKBOU p?

Pewenue 3a0auu:

a) I3 mectu OyKB COCTaBISIIOTCS YETHIPEXOYKBEHHBIE CIIOBA,
npu4yeM TOpsiAOK OYKB BaxeH Jyisi oOpa3oBaHWsA HOBBIX CJIOB.

[ToaTomy VCTIOJIb3YETCS dbopmyna U1 pa3MEIICHUN:
! | !
A= 6! :fi:6X5X4X3X2':6x5x4x3:360.
(6-4) 2! 2!
0) HeoOxonumMo MCKIIOUUTH OYyKBY P U3 PaCCMOTPEHUA.

5! 5!
(5-4) 1
B) Ha mepBoe MecTo moctaBUTh OYKBY € MOYKHO TOJBKO OJIHHM
cnocoboM. Ha mocnegHee mMecTo MOCTaBUTh OYKBY P MOKHO TOXKE
TOJBKO OJHUM criocoboM. Ocrtarotcst 4 OYKBBI, KOTOpPbIE HEOOXOIUMO
4! 4! 4x3x2!
=—=2"""Z12

4-2)0 20 2

4
KonuuecTBo C0B, HE coAepKalux 3Ty OyKBy: As=

2
pPa3MECTHUTh IO ABYM MecTaM: A 4=

Omeem: a) 360, 6) 120, B) 12.

213. CkobKO NMATHOYKBEHHBIX CJIOB, KaKI0€ M3 KOTOPbIX
COCTOMT M3 TPeX COIJIACHBIX U JIBYX IVIACHBIX, MOKHO 00pa30BaTh
U3 OYKB CJIOBA KypaBHEeHHEe»?

Pewenue 3a0auu.

B cnoBe «ypaBHeHHE» 3 coOrjlacHbIX M 4 TJIaCHBIX OYKBBI
pycckoro andaBura. YToOBI MOCYMTATh KOJIHMYECTBO TPEOYyeMBIX
NATHOYKBEHHBIX CJIOB, HEOOXOIUMO MOCYUTATh KOJIUYECTBO COYe-
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TaHUM TPEX COTVIACHBIX M3 TPEX 3aJaHHBIX U JABYX T[JIACHBIX W3
yeTblpex 3aaaHHbiX: C: u C?. [locne Toro kak 5 OyKB BBIOpaHBbI,

HCO6XOI[I/IMO MMOCYHUTATh BCC BO3MOKHBIC IICPCCTAHOBKHU 3THX 6YKB:
C:xC? x Ps.

3
Omeem. C3xC? xPs.

5. 3agauu Ha MCMNnoNb30BaHue ¢dopmyn ans
nepecTtaHOBOK U COYETaHMUN C NOBTOPEHUAMMU

214. Ckoabko Pa3JIMYHBbIX MePEeCTAHOBOK MOKHO
o0pa3oBaTh W30 BceX OYKB CJI0Ba «mepecTaHOBKa»? CKOJIBKO U3
HUX HAYUHAETCH ¢ OYKBBI 11 H OKAHYUBAETCHA OyKBOM a?

Pewenue 3a0auu.

B cinoBe «mnepecraHoBka» 12 OykB, W3 HUX MNOBTOPAIOTCSA 2
OyKBBI € M JBe OyKBBI a. YHCIO MEepecTaHOBOK M3 12 3JIeMEHTOB
BBIUMCIISIETCS ¢ ToMoiblo Qopmynel Py, Ho cpean aTux
MEePECTAHOBOK OYJyT MOBTOPSIOIIMECS, B KOTOPHIX OYKBBHI € WUJIU a
MEHSIOTCA MecTaMHu. YToObl HE CUMTAaTh TaKHUE IEPECTAHOBKH,
UCTIONB3yeTCs PopMyna A MePecTaHOBOK C MOBTOPEHUSIMU: P =

12! 12x11!
2x2 4

YT00OBI MOCUUTATHh KOJMYECTBO MEPECTAHOBOK, HAUMHAIOUIUXCS
Ha OyKBY I M OKAaHUYMBAWOIIMXCA Ha OYKBYy a, HE00XOJAUMO
UCKIIFOUUTh 3THU JJIEMEHTHI U MECTa, Ha KOTOPBIX OHHU CTOSAT W3
paccmotpenus. Ocraerca 10 OykB U AecSITh MECT, IPUYEM OCTACTCS
TOJILKO OJiHa MoBTOpsromascsa OykBa e. [IpumenseM ¢opmyny ais
MEPECTAHOBOK C MOBTOPEHUSIMH:

S0 _ 100_10x91_ o o

2 2! 2 '

Omeem: 3x11!, 5x 9!,

=3x11!.
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Teopwus rpacoB

215. CnopTUBHOE COpPEBHOBAHUE IPOBOJAUTCS TIO KPYyroBOH
CXeMe: Kaxkjasi mapa UTPOKOB BCTPEUAETCA MEXK]y COOOM pOBHO OJMH
pa3. Jlokaxute, 4To B JIFOOOH MOMEHT BPEMEHU HAWIyTCS XOTS ObI
JIBa UTPOKA, MPOBE/IIINE OJUHAKOBOE YMCIIO BCTPEY.

216. B copeBHOBaHMSAX MO KPYTOBOM CXEME C MATHIO YYACTHHKA-
MU TOJIbKO BaHns u Jlema ceirpaiii 0JMHAKOBOE YHCJIO BCTPEY, a BCE
ocTajibHbI€ pa3inyHoe. CKOJIBKO BCTped chirpanu Bans u Jlema?

217. Kaxnpii 3 17 y4eHbIX NEPENUCHIBAETCS C OCTaJbHBIMU. B
UX TIEPENHCKE peub UAET JUIIb O Tpex TeMax. Kaxkmas mapa y4eHbIX
MIEPEINUCHIBACTCA JIPYr C JIPYTrOM TOJBKO IO OJHOM Teme. Jloka3ars,
YTO HE MEHEE 3 YYEHBIX MEPENUCHIBAKOTCS IPYr C APYTOM IO OJHOU
TEME.

218. B ¢yroonpHOM TypHuUpe 20 KOMaHH ChIrpaiud 8 TYpOB:
KaXJasi KOMaHJla chirpaja ¢ BOCBMbIO pa3HbIMU KOMaHaamu. [{oka-
AKUTE, YTO HANUAYTCS TPU KOMAH[IbI, HE CHITPABIINE MEXKAY COOON HU
OJTHOTO MaTya.

219. B HEKOTOPOM TOCYNApPCTBE CUCTEMA ABHAIMHUM YCTPOEHA
TaK, 4TO JIFDOOM TOpOJi COSIMHEH aBUATMHUSIMHU HE 00Jiee 4eM C TpeMs
JIPYTUMHU U U3 JIIOOOTO ropoja B JIFOOOH Jpyrol MOKHO TMEpPENETeTh,
caenaB He Oosee oaHOM nepecanaku. Kakoe HanOosbliiee Yuciao ropo-
JIOB MOKET OBITh B 3TOM IOCyJ1apCcTBE?

220. Y kaxJoro u3 AeMyTaToB IapjaMeHTa He Oojee Tpex Mmpo-
TUBHUKOB. (Ecnu nenmytrar 4 — npoTUBHUK AenmyTata B, TO JEMyTar
B — mnporuBHuk nenmytata A.) JIoKaxuTe, 4TO JEMyTaTOB MOKHO
pa3ouTh Ha JBE MaJIAThl TaK, YTO KAXKJbIA JEeMyTaT OyJeT UMETh HE
0oJiee 0IHOTO MPOTHMBHUKA B CBOEH Mmaare.

221. B TEHHUCHOM TYpPHHUPE Ka)KJIbli UTPOK KOMAaHJbl «CHHHX)
BCTPEYACTCS C KAXKIBIM HWIPOKOM KOMAaHIbl «KpPacHbIX». YwHcCIo
UTPOKOB B KOMaHJaX OJIMHAKOBO W HE OoJibllie BOCHMU. «CUHUE»
BBIMTPAJIA B YEThIpE paza OOJbIIE BCTPEU, YeEM «KpacHbIe». CKOJIBKO
YEJIOBEK B KAXKJIO0M U3 KOMaH/?

222. Kax eIt 13 ceMu MaJIbuUMKOB UMEET HE MEHEe TpeX OpaTheB.
Jlokaxxute, 4TO BCE MAIBUUKUA — OpaThsl.

223. B xaxnoi u3 tpex mkos yuutca no 300 yenosek. JIroOoi
y4yeHuK uMmeeT B cymme 301 3HakomMOro m3 AByx Apyrux mkod. Jloka-
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KWUTE, YTO MOXKHO BBIOpaTh MO OJHOMY YUYEHUKY M3 KaXKJIOW IITKOJIBI
TaK, 4TOObI BHIOpAHHbBIC YUYEHUKH ObUIM 3HAKOMBI MEXTY COOOM.

224. Jletom MBaH oTabixasl B MOJIOZIe:)KHOM jarepe «Bocxoa», rae
BMECTE C HUM HaXOJWIOCh 53 mikoiabHUKaA. [locie okoHYaHus OT/bIXa
HEKOTOpbIE Mapbl OOMEHSUIUCh aJpecaMu, MPUYEM Y KaXJI0ro u3
OTIBIXAIOIINX OKa3ajloch He MeHee 26 anpecoB. Uepe3 HEkoTOpoe
Bpemsi MBaHny noHanoOumcsa aapec Hukomas, ¢ KOTOPbIM OH aJipecoM
He oOmeHuBancsa. Jlokaxure, uto MBan moxer y3HaTh aapec Huko-
Jas, T. €. CYIIECTBYET LIEMOYKa U3 MIKOJIbHUKOB, KOTOPasi HAUMHAECTCA
¢ MBana u okaHuuBaercs Hukonaem M B KOTOpOW Kax1as Iapa
cocejieil 0OMEeHsIach aJipecamu.

225. Mama oTapixajia B MOJIOAECKHOM Jarepe «PocuHka», rae
BMECTE C HEM HaxXoamiIoCch 45 mMKOJILHUKOB. [lociie OKOHUYaHUS OTIEI-
xa 950 map oOMensuch anpecamu. Yepe3 HekoTopoe Bpemsi Maiie
noHagoOusncsa aapec MpuHel, ¢ KOTOpoil OHa HE OOMEHHUBAJACh aJipe-
camu. Jlokaxure, 4TO C TMOMOIIBIO OTABIXAKONIMX B Jjarepe Maimma
MOKET HalTH agpec MpuHbl (CM. IpeabIayIyIo 3a/1a4dy).

226. Jlokaxxute, 4rOo B TPYyHIl€ M3 MIECTH YEJIOBEK BCEraa
HaWIyTCsl TPU YEJIOBEKA, 3HAKOMBIE MEXKIy COOOM, MU TPU YeJIOBEKa,
HE 3HAKOMbBIE MEKTy COOOM.

227. B wmexayHapogHoM (hecTHBAJIE Y4YaCTBOBAJIO HECKOJIBKO
COTEH JEJIEraToB M3 pa3HbIX CTpAaH MUpa. BBISICHWIOCH, YTO U3 TpEX
JT00BIX JIeJIETaToB, IO KpalHEdl Mepe, JBOE€ MOTYT OOBSICHUTHCS
MEXIy cOO0M Ha KaKOM-TO si3bIke. J[okakuTe, 4TO HaljeTcs TpouKa
JIEJIEraToOB, B KOTOPOU KaXKIbI MOXKET O0BICHUTHCS C KaXKIbIM.

228. B HEKOTOpOM KOMIIAHMH JIIOOBIC JiBa 3HAKOMBIX HE MMEIOT
OOIIMX 3HAKOMBIX, a JIIOObIE JBa HE3HAKOMBIX HMMEIOT POBHO JIBYX
oOImMX 3HAKOMBIX. JlOKaxuTe, 4YTO B ATONM KOMIIAHUU BCE HMEIOT
OJIMHAKOBOE YHUCJIO 3HAKOMBIX.

229. IIpo HEKOTOPYIO KOMMAHHIO W3BECTHO, YTO €CJIM JIBA YEJO-
BEKA M3 HEE 3HAKOMBI, TO OHM MMEKT OJUHAKOBOE B 3TOW KOMITAHUU
YUCJIO 3HAKOMBIX, a €CJIM HE3HAKOMBI — TO pa3Hoe. JloKkaxkuTe, 4To B
KOMIIAHUM M3 CEMHUJICCATH YeJIOBEK 00s3aTeIbHO HaWJeTCS OJIMH,
MMEIOIIMN HE MEHEE OJMHHAIIIATH 3HAKOMBIX.

230. IIpo HEKOTOPYIO KOMITAHUIO U3BECTHO, YTO KaXKJIbIM YEJIIOBEK
3HAKOM B HEW POBHO C IIECTHIO JIIOABMU, U JJIs1 JIOOOU TpyMIbl U3
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IECTU YEJIOBEK HAWJETCS WIEH KOMIIAHWH, 3HAKOMBIN C KaKIbIM W3
ATOM mecTepku. CKOIBKO YEJIOBEK B KOMITAHWUM ?

231. B narepe otnpixatot 50 mKoJbHUKOB. M3BEeCTHO, 4TO cpeaun
TI00BIX YEThIPEX IIKOJBHUKOB HaAWIETCs, MO KpalHEW mepe, OJvH,
3HAKOMBIM C TPEMs OCTaJIbHBIMU. J[OKaXHWTE, 4TO HAWAECTCSA IIKOJb-
HHK, 3HAKOMBIA CO BCEMH OCTAJIbHBIMU IIKOJIbHUKAMH.

232. Ha xoHrpecc coOpanuch y4eHble, CpeIu KOTOPBIX €CTh 3Ha-
komble. OKas3amoch, 4YTO HHUKAKUE [IBOE€ YYEHBIX, HMECIOIIUX Ha
KOHI'PECCE PAaBHOE YHMCJIO 3HAKOMBIX, HE MMEIOT OOIIHUX 3HAKOMBIX.
Jlokaxurte, YTO HAWMIETCSA YYEHBbIM, KOTOPBIA UMEET TOJBKO OJHOTO
3HAKOMOTO.

233. B TpexMepHOM MPOCTPAHCTBE 9 TOYEK pACIOJIOKEHBI TaAK,
YTO HUKAKUE TPU U3 HUX HE JIekKAT HAa OJHOU mpsimoun. Kaxkmas Touka
COEJIMHEHA OTPE3KAMU POBHO C YETHIPbMS APYTUMHU. J[OKaxuTe, 4TO
HaWyTCsl TPU OTpPE3Ka, 00pa3yroIIne TPeyroibHUK.

234. MoxeT 1 B TOCYAapCTBE, B KOTOPOM M3 Ka)JIOr0 ropoja
BBIXOJSIT POBHO TPU AOpOrH, ObITh poBHO 100 mopor?

235. I'pynma, B coctaBe kotopou llerp coBepmimn TypHUCTCKYO
MOE3JKYy, COCTOsUIa W3 IATHAJIATA 4YeJIOBEK. BepHyBIIUMCh U3 TyTe-
mectBus, [leTp pacckasai, 4To Ka)KJbli YYaCTHUK TPYIIIbI ObLT paHee
3HAKOM POBHO C MATHIO IPYTUMHU YYaCTHUKAMH. BO3MOKHO JIK 3TO?

236. OnquHHAAUATH IKOJBHUKOB, Y€3’Kas Ha KaHUKYJIbI, J10TOBO-
PWINCh, YTO KAKIBIA U3 HUX IOIUIET OTKPBITKA TPEM U3 OCTAJIbHbBIX.
MoskeT 1 OKa3aTbCs TaK, YTO KaXKIbId MOIYYUT OTKPBITKA WMEHHO
OT T€X, KOMY HaIMIIET CaM.

237. JIoKa)xuTe, 4YTO YMCJIO JIFOACH, *KUBIINX KOTrga-1u0o Ha 3eM-
JI€ ¥ CICNaBIINX HEYETHOE YUCIIO PYKOIOKATUIA, YETHOE.

238. MOXHO 71 Ha IUIOCKOCTH TaK HApUCOBATh 9 OTPE3KOB, UTO-
OBl KaX/IbIi U3 HUX TIEPECEKAJICS POBHO C TPEMSI APYTUMHU?

239.T'opona cTpaHbl COECAVMHEHBI ABUAIMHUSIMU. M3 CTOMUILIBI
BBIXOUT 21 nuHMsA, w3 ropoaa [lanbHuid — OHA, a W3 KaXJIOro W3
OCTaJIbHBIX TOPOJOB — IO JBCHAAUATHh JUHUAW. JlOKaXuTe, 4TO U3
CTOJIMITBI MOXXHO JIOJIETeTh 10 ropoja JlampHuil (BO3MOXKHO C Iepe-
caJIkaMHu).

240. Cpenn 9 MyHIKETEpOB HEKOTOPHIE MTOCCOPUIIMCH M BBI3BAIIU
Ipyr Apyra Ha ayd3ib. OKa3aloch, YTO HET HU OJHOM TaKOW TPOUKH
MYIIKETEPOB, B KOTOPOM BCE [OKHBI APAaThCd MEXIYy COOOM.
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Jlokaxxure, 4TO HAMAETCS YETBEPKA MYIIKETEPOB, B KOTOPOU HET HU
OJHOU Napbl IOCCOPUBILLINXCA.

241. B cTpaHe HEKOTOphIE Mapbl TOPOJIOB COCAUHEHBI ABUA-
JVHUSMH, IPUYEM KAXKIbIA TOPOJ COCAUHEH HE MEHEE, YEM C IOJIO-
BUHOWU JPYyrux ropoaoB. JlOKaXure, 4TO MOKHO HAWTU TAKOM Map-
HIpyT 00JIeTa TOPOJIOB, KOTOPBIN HAYMHAETCA M 3aKaHYUBACTCS B OJI-
HOM U TOM € rOpOJE Y KaXJbIA rOPOJ ITOCEIIAETCS POBHO OAVH Pa3.

242. IleyaTHas maTa TPEACTaBISIET COOOM IJIACTUHKY U3
V30JIMPYIOLIETO MaTepralia, B CIEUAIBbHO HM3TOTOBIICHHBIE THE3/1A
KOTOpPOM YyCTaHaBJIMBAIOT OJJICKTPOHHbIE TMpuOopel. B kadecTBe
MPOBOJHUKOB, COCAUHSIONIMX 3TU MPUOOPHI, CIYyX,AT HAIbUJICHHbIC
METAJUTMYECKAN JOPOKKU. [[0OCKOJIIBKY TPOBOJHUKHU HE U30IUPYIOTCH,
TO JIOPOXKKH HE JIOJDKHBI IIEpeceKaThesi. ECiM 3TO0 MOXKET MPOU30MTH,
TO JOPOXKKY TMEPEHOCAT Ha JPYryl0 CTOPOHY miaTbl. KOHCTpyKTOp
NBaHOB mpuayMall XOpPOIIYK CXE€MYy II€4aTHOW IUIAThI, KOTOpas
cocTouT u3 12 mpubopoB U 32 TPOBOJHUKOB, COCAUHSIONIUX HX.
MoOXHO JI1 M3rOTOBUTH TaKylO IUIATy TaK, YTOOBI BCE MPOBOJHUKH
OBLITM PacIOJIOKEHBI HA OJTHON €€ CTOpOHE?

243. Ilycth A — MaTpuIla CMEXHOCTH NMOMEYEHHOTO Tpada Ha n
BepmnHax. Kakoit cMmbict umeer 43 (i,i) ?

244, Cxosib MHOTO pebdep MOXET UMETh N-BEpIIMHHBIN rpad 0e3
TPEYTOJIbHUKOB?

245. Ckonp MHOro pebep MOXKET MMETh N-BEPIIMHHBIN Ipad,
CTEIMEeHU BEPUIMH KOTOPOro <d ?

246. PacctaButh 8 (pep3eit Ha MaxXMaTHOM JIOCKE Tak, YTOObI OHU
He OWJIM APYT Jpyra.

247. Jlokasath HerutaHapHocTh rpada [letepcena.

248. CyuiecTBYIOT Jid rpadbl, CTENEHU BEPIINH KOTOPBIX €CTh:

a)2,2,2,3,4,5,5,5,7,7,;

0)2,2,2,3,4,5,5,5,7,7,7.

249. HaiiTu XpOMAaTHUYECKOE YHCJIO #-BEPIIMHHOIO JI€pEBa
Tu(n>1).

250. Yka3aTp 4HMCIIO KOMIIOHEHT CBSI3aHHOCTH JIeca, MMECIOIIETO
76 BepuuH U 53 pedpa.

251. Iloka3aTth, uTOo rpad ¢ » BepUIMHAMM U 4YHCIOM pedep
oonpiie (n-1)(n-2)/2 cBs3eH.
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252. Iloka3zaTte, 4TO 11 JIFOOOTO HATYpPaJbHOTO f CYIIECTBYET
OJIHOPOJIHBIN cTeneHn 3 rpad ¢ 6f BeplIMHAMM, KaKjas BeEpIIMHA
KOTOPOTO MPUHAJIE)KUT OTHOMY TPEYTOJIbHUKY.

253. I'pad, BepmmHaMu KOTOPOTO SIBSIFOTCS BCE K-TIOJIMHOYKECT-
Ba HEKOTOPOTrO N-MHOXECTBA, a JiBA K-TOJMHOKECTBA COECIUHEHBI
pedpoM < UX TIepeceyeHue cojepxkaTr pPOBHO [ DJIEMEHTOB,
Ha3biBaeTcs (n, k, I)-rpadom. Onpenenutb MOPSIOK U Pa3MEPHOCTh
(aucio peoep) (n, k, I)-rpada. SABaseTcs 11 OH PEryJIIpHbIM?

254. I'papom n-mepecTaHOBOK Ha3bIBaeTca rpad, BEPIIMHBI
KOTOPOTO — BCE MEPECTAaHOBKHU JIEMEHTOB N-3JIEMEHTHOTO MHOXKECT-
Ba, U JIBE€ BEPIIMHBI CMEXHbBI <> OJHA U3 HUX MpeoOpasyercs B Jpy-
TyI0 TPAHCIIO3ULMEN ABYX DJJIEMEHTOB. YKa3aTb NOPSAIOK, pa3zMep-
HOCTb M CTENEeHb KaXJI0M BEPIIMHBI Tpada n-rnepecTaHoOBOK. SBiseTcs
u Tpad peryspHbIM?

255. N300pa3uth Ha IIOCKOCTH rpad 3-mepecTaHOBOK.

256. OnpenenuTh KOJIUYECTBO JEPEBbhEB Ha 6 BepilnHaX (C TOY-
HOCTBIO J10 U30MOp(Ppu3Ma).

257. 300pa3uth Bce Hen30Mop(HBIE IepeBbs Ha 7 BEpIIMHAX.

258. KakoBo 4nciio noMe4eHHbIX (p, q)-rpadon?

259. IlepeuncnuTh BCE MOMEYCHHBIE JEPEBbhs HA 4 BEpPIIIMHAX.

260. Haittu 1-daxropuzaruto rpada ka.

261. Haittu 1-daxropuzaruto rpada kss.

262. Yka3zathb 1-hakropuszamuto rpada ks.

263. [IpencraButh rpad ke B Bujae cyMMbl 4 OCHOBHBIX MPOCTHIX
IIUKJIOB.

264. e-rpacdom Ha3z0BEeM rpad, KaxkJasi BEpIIMHA KOTOPOIO UMEET
YeTHYI0 cTeneHb. OmnpeaenuTh 4YuciIo MOMEYEHHBIX e-TpadoB c p
BEpIIMHAMU.

265. PeanuzoBath rpad ke ¢ MUHMMaAIBHBIM KOJIMYECTBOM IE€pe-
ceueHui pedep.

266. IIpuBectn npumepsl rpadoB, HE ABISIOMUXCA Trpadamu
IIEPECCUYCHNUN MHTEPBAJIOB HA YMCIIOBOU TIPSIMOM.

267. JIBa mogoena U IBa MUCCHOHEPA JOJKHBI IIEPENPAaBUTHCS HA
npyroit Oeper peku. Jloaka Beiaep:kuBaeT npoux. Ha onHom Oepery
HE MOKET HAXOJUTHCS JIIOJAOEIOB OOJbIIE, YEM MHCCHOHEPOB, T. K.
OHM HMEIOT MPHUBBIYKY TMOENATh CBOUX CBSTHIX HACTaBHUKOB. Kak
OCYIIECTBUTH NIepenpany?
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268. Haiitu Takyroo packpacky pedep moiaHoro S-rpada, 4to HU
oauH 3-noarpad He SBISIETCS MOHOXPOMATUUYECKUM.

269. lllaxmatHast nocka packpameHa 10 kpackamu Tak, YTO
KJIETKH, HUMeEIolre OOIIYI0 CTOPOHY, OKpAaIlleHbl B pPa3HbIC IIBETA,
npuueMm, Bce 10 Kpacok HCMOJIb30BaHbL. JIBE Kpackyh HAa3bIBAIOTCS
COCEJIHUMH, €CJIM CYIIECTBYIOT OKPAIICHHBIE UMH COCEIHUE KIIETKHU,
TO €CThb KIETKH, HuMelolue oOIryo cTopoHy. Yemy paBHO
HAMMEHBIIIEE YUCIIO Map COCEAHUX KPACOK?

270. 'ocymapctBo DuiaunnuHbl paCHONIOKEHO Ha OCTPOBax.
Mexnay HEKOTOPBIMH H3 OCTPOBOB €XEIHEBHO KYPCHPYIOT TEILIO-
x0Abl (OJJMH pelc B OJIHOM HAINpaBJICHUW U OJWH B MPOTHUBO-
1oyi0’)kHOM). C JIF060T0 OCTPOBA MOKHO JI00paThCsl Ha JIIOOOW IPYTOH,
BO3MOXHO ¢ mnepecaakamu. [lomunua OununnuH npuriacuia
Kpyroro Yokepa misi momomu B MOWMKE OIMACHOTO IPECTYMHUKA.
[IpecTynHHMK CyeBEPEH U HE IUIBIBET HA TEIIOXOA€ 13 yumcia kaxaoro
Mecsa U KaX bl TOHEIEIbHUK. Y OKEP HE cyeBepeH. Kpome Toro, oH
C IOMOIIBIO areHTYpPbl BCErJa 3HAET, HA KAKOM OCTPOBE HAXOJUTCS
npecTynHuK. Jlokaxkute, 4To eciau YOKep M MPECTYNHUK OyIayT
MOJIb30BATHCS TOJIBKO TEIUIOXOJIaMU, TO YOKEpP, B KOHIIE KOHIIOB,
OKXKETCS HA OJJHOM OCTPOBE C MPECTYITHUKOM.

271. B Hekotopom miocenke 1000 sxuteneid. ExxeTHEBHO KaxKIblid
Y3 HUX JICJINTCA HOBOCTSAMH, Y3HAHHBIMM BYE€pa, CO BCEMHU CBOUMU
3HAKOMBIMHU. M3BECTHO, YTO C TEYEHUEM KAKOTO-TO BPEMEHM JiroOast
HOBOCTh CTAHOBUTCSI H3BECTHA BCEM KUTENSAM. JOKaX)uTe, 4TO MOKHO
BbIOpaTh 90 >kuTenel Tak, 4To €cild OJHOBPEMEHHO COOOIIUTH WM
HEKOTOPYKO HOBOCTbh, TO 4epe3 10 qHer OHa CTaHET M3BECTHOM BCEM
KUTEIISIM TTOCETKA.

272. Anekcelt moiesa B TP C OTIOM. YTOBOp ObLIT TakoM: AJIeK-
CEU JEJACT IATh BBICTPEIIOB U 32 KaXJ0€ MOMaJaHUE MOJYy4aeT MPABO
€lIe Ha JiBa BbICTpesa. Alsekceil BeicTpenuia 25 pa3. CKOJIbKO pa3 OH
nornain?

273. bopuoBckuii TypHup ¢ 13 ydyacTHMKaMH NTPOBOJUTCS IO
OJIMMITUUCKON CUCTEME, IIPH KOTOpPOM MpourpaBiivii BeIObIBaeT. Ha
OJIHYy BCTpPEUY, C YUYE€TOM NOATOTOBKM K HEW MU OT/IbIXa YYACTHUKOB,
orBoauTcs yac. CKOJIbKO BPEMEHH HYKHO, YTOOBI MPOBECTU TYPHUD,
€CJIM B PACHIOPSKEHUH OPraHU3aTOPOB TOJIBKO S OOPIIOBCKUX KOBPOB?
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274. Ectb OakTepusi, KoTopas naenutcs Ha 3 Oaktepun. B nanb-
HEWIIIEM MOSBJSIOTCS OaKTEpUU, KOTOPhIE MOTYT JCIUThCA Ha 4 Oak-
TE€pUHU, MOTYT Ha 2, a MOTYT U He JenuThesa. ObpaszoBanoch 102 G6akTe-
pun. Onpenenure 4YUCIO JAEJICHUM, €CIM U3BECTHO, YTO YHCIIO
OakTepuid, pa3ieIMBIINXCSA Ha 2, B 6 pa3 OOJIbIlIe, YEM YHMCIO OaKTe-
puii, pa3zieIuBIINXCS Ha 4.

2'75. HachllieHHbIM YIJIEBOJAOPOJAOM HA3bIBACTCS COEAMHEHUE YTJIe-
pona C, umeromiee BaieHTHOCTh 4, W Bojopoma H, umeromee Ba-
JIEHTHOCTh |, B KOTOPOM IIpU 3aJJlaHHOM YHCJIE aTOMOB YIJepoAa
COJIEPKUTCSl HAaMOOJIbIIIEE YUCIIO aTOMOB BojiopoAa. Haiinure dhopmyy
HACBIIIIEHHOTO YTJIEBOJ0POA, COACPHKAIIETO # aTOMOB YIJIepoa.

276. B ropoae ¢ at000M CTaHIUM METPO MOXHO TpoexaTh Ha
100y Apyryto. JlokaxuTte, 4To OJHY U3 CTAHIIMI MOYHO 3aKpPbITh Ha
pEMOHT 0€3 IMpaBa IMpoe3da uepe3 Hee Tak, 4ToObl H3 JIH00OoH
OCTaBIIICHCS CTAHITUH MOYKHO OBLIO MpOeXaTh Ha JIFOOYIO IPYTYIO.

277. Typuct, KOTOpbIN MpHexana B ropo MUHCK Ha MOE3/e, BECh
JeHb mporyisul no ropoay. IloyxxuHaB Ha momaau banranop, oH
pEeLInIT BEPHYTHCS HAa BOK3all, CIEIys MO TEM YJIHIAM, KOTOPBIE YKE
MPOXOJIUJST HEYETHOE YUCIIO pa3. J[okakuTe, 4TO Takoe BO3BpaIlCHUE
BO3MOXHO.

278. I3 kakoro MUHUMAJIbHOT'O YKCJIa KYCKOB IMPOBOJIOKA MOKHO
cnaiath kapkac kyoa? (TommmHa Bcex pebdep kKapkaca JOJKHA ObITh
OJIMHAKOBOW).

279. Ha iup nipu 1Bope Koposisi ApTypa coOpaioch Y€THOE YHUCIIO
phIlIape, KOTOphie JTU00 JpykaT, 100 BpaxayroT. Oka3zanoch, 4To y
KaXJI0TO U3 phIllapeil apy3ei Ooibllie, 4yeM BparoB. Jlokaxkute, 4To
BOJIIIICOHUK MeEpIUH MOXKET TaK paccaguTh PhIIAped 3a KPYyIJIbIM
CTOJIOM, UTO CIIpaBa U CJ€Ba OT KAXJIOT0 U3 HUX OyAET CUIETh JIPYT.

280. Mppusa pemmia OOCTPOUTH B KaXKJIOM KBapTajl€ TOpOJAa,
umMeromiero 155 nepekpectkoB n 260 OTpPE3KOB YJIHI] MEXIY Iepe-
KpecTkamu, yHuBepcam. CKOIbKO OyJIEeT MOCTPOECHO YHUBEPCAMOB?

281. Nmerorcs 3 noma u 3 konoaua. Kaxkablil X0351MH NOIb3yETCs
T00BIM W3 TpeX KOJIOAUEB. B HEKOTOpPBIE MOMEHT OOUTaTENn TOMOB
MOCCOPHUJIUCH U PEUINIIN MPOJIOKUTh CBOU JTIOPOKKH J0 KOJIOIIEB TaK,
yTOOBI OHM HE MIEpeceKanrch. Bo3MOXHO 111 3TO?

282. Mpiiika rpei3eT KyO chipa ¢ pedpoM 3, pa3ouThiii Ha 27 enu-
HUYHBIX KyOMKOB. Korma Mblika chegaeT Kakoi-im0o KyOuK, OHa repe-
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XOJIUT K APYroMy KyOHKY, UMEIOIIEMY OOIIYIO TpaHb C MPEIbIIYIIUM.
MOo:KeT 1 MBIIIIKA ChECTh BECh Ky0, KPOME LIECHTPAILHOTO KyOuKa?

283. MOXHO 11 TaK COCAMHUTH JOPOKKAMHU IISITH IOMOB, YTOOBI
JTOPOKKH HE TMEPEeCeKAINCh W Kakaas Iapa JOMOB Oblja COEIWHEHA
OJHON JOpOoXKOU? (JIBE TOPOKKM CUHUTAOTCS IEepeCEKaIOIIUMMCH,
€CJIM OHU UMEIOT XOTS ObI OJTHY OOIIYIO TOUKY.)

284. Hedbtanass koMIlaHUST MUMEET HECKOJIBKO MEpPEKaYMBAIOIIUX
CTaHIIMI, KOTOpbIE COEMHEHBI HeTenpoBogaMu. ['pynmna nuBepcaH-
TOB JIOJDKHA BBIBECTH M3 CTPOS CUCTEMYy He(TEempoBOJOB, B30pBaB
HECKOJIBKO CTaHIIMM TakK, YTOObI 00pa30BaIMCh XOTs Obl ABE CTaHIUH,
MEXK]ly KOTOPBIMU HEJIb3sl ObLIO TepekadyaTh HeTh. Jlokaxkute, 4TO
JUTSL 9TOM 1IeJIM JOCTATOYHO B30pBaTh HE 0O0Jiee MATH CTaHIUH.

285. Moxker 1M CylmecTBOBaTh Takas NSATEpKa TOCyAapCTB, B
KOTOpPOM Kaxjas mapa TOCYJIapCTB COCEICTBYET IpPYyr C Apyrom?
(I'panniia Kaxaoro rocygapcTBa SIBISIETCS 3aMKHYTOM KPHUBOM.
CocelHUMU CYMTAIOTCA TOCYJapCTBa, HMMEIOIIUE OOIIYI0 TpaHUILY
HEHYJICBOU JIJIHBIL. )

286. Ha xapte AHIJIMU HET TOYEK, B KOTOPBIX CXOJSTCS I'PaHUILIbI
ooJiee uem Tpex rpadcTB. JlokaxkuTe, 4To:

a) YETHOE YMCIIO0 rpa)CTB UMEET HEUETHOE YHUCIIO COCEIIEH;

0) cymiecTByeT rpadcTBO, KOTOPOE UMEET He O0JIee MATH COCeIeH.

287. JlokaxkuTe, 4TO Yy JO0OTO BBIMYKJIONO MHOTOIPAHHUKA
HaWIyTCsl IBE TPaHU C OJMHAKOBBIM YHCIIOM pedep.

288. JIokaxxuTe, 4TO HE CYIIECTBYET BHITYKJIOTO0 MHOTOIPaHHUKA,
y KOTOPOTO BCE TPAaHU MIECTUYTOJIbHUKHU.

289. JlokaxuTte, 4YTO JJI1 PACKPACKM MPOMU3BOJBHOW T€Orpa-
dbuyecKkor KapThl, MPU KOTOPOM JBE JHOOBIE COCEAHUE CTpaHbl OKpa-
IIEHbl B pa3jiMuHbIC IIBETA, JOCTATOYHO IIecTu Kpacok. (Paccmart-
pUBAIOTCSl KapThl, B KOTOPBIX TpaHUIA JHOOOW CTpPaHbl COCTOUT U3
OJHOW 3aMKHYTOM JIMHUM, a COCEAHHMHU CYHUTAKOTCS CTPaHBbI,
HUMEIOIIHE OOITYI0 TPAHUIY HEHYJICBOM JJTUHBI).

290. Jlokaxkute, 4TO JJI1 paCKpacKu MPOU3BOJIbHOM reorpaduuec-
KOM KapThl (CM. TIPEABIAYIIYIO 33/1a4y) JOCTATOYHO MATH KPACOK.

291. opoxkHast TONMIMS 1Ji1 HAOJNIOJAEHUSI 3a TOPSJIKOM B
ropoje coOMpaeTcss yCTaHOBUTH TEJIEKaMepbl HAa €ro MEePeKpPEecTKaXx.
Kaxnass Tenekamepa KOHTPOJHUPYET MEPEKPECTOK, HAa KOTOPOM OHA
YCTAHOBJICHA, BCE YJMIBI, BBIXOJAIIME M3 JTOTO IEPEKPECTKa,
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BKJIIOYAsl M COCENHHUE MEepeKpecTKU. CKOJIBKO HYXHO YCTaHOBUTH
TeJleKaMep, €ClIM B ropojie 75 MEepeKpPeCcTKOB, a HAMOOJIbIIIEE YUCIIO
TeJeKaMep, KOTOPOE MOKHO YCTaHOBUTH TaK, YTOOBI HU OJHA U3 HUX
He HaOmroaana 3a 1pyroi, pasHo 30.

292. JlopoxHass monunus yctaHoBwia 30 TejmekamMep Ha Mepe-
KpecTKax ropoja (CM. mpeablaylryro 3agady). M3BeCTHO, 4TO 3TO
HauOOJIbIlIEe KOJUYECTBO TeJeKaMep, KOTOPhIE MOXKHO PacCTaBUTh
TaK, 4TOObl HU OJIHA M3 HUX HE HaOrodana Jpyryro. Jlokaxure, 4To
MOKHO TaK TPOJIOXHUThH, HE Oonee 30 MapuIpyTOB MaTpyJIUPOBAHUS,
4TOOBI KaXbl MEPEKPECTOK MOCEIIAICA TOJIbKO OJIHOW MaTpyIbHOMN
MAIIMHOM U KXl MapIIPYyT COJEpKaJl JIIOOOH OTPE30K YJIMIIBI
MEXIy ABYyMs TEpeKpecTkamu He Oosiee omHoro pasza. (Hekotopwie
Y4aCTKH YJIMI] MOTYT HE TIOCENIAThCs NaTPyJIbHBIMUA MaIlIMHAMM. )

293. HedrsHas koMIIaHUs pelIniia YCTAHOBUTH aBTO3alIPaBOYHbIE
KOJIOHKH Ha MEPEKPECTKAX YJIUI] TOPOJa, KOTOPbIA UMEET 282 OTpe3-
KOB ynull. PemeHno Obu10 HE ycTaHaBIMBaTh 00Jiee OJTHOW KOJOHKH Ha
COCEIHUX TNepeKkpecTkax. M3BEeCTHO, 4TO B TOpPOJEC Ha KAXKIOM
MEPEKPECTKE CXOJUTCS HE MEHEE YeThIpeX yJuil. JJoKaxuTe, 4To MpH
ATUX YCJIOBUSAX KOMIIAHUS HE CMOXKET YCTAaHOBUTH Oojiee 70 KOJIOHOK.

294. HedrsHasi KOMIIaHUS PELInJia YCTAHOBUTH aBTO3aIIPaBOYHbIE
KOJIOHKHA Ha yJMIaX ropoja Tak, YTOObl Ha OTpPE3KaxX YJUII, BBIXO-
JSIIUX U3 OJIHOTO MEpPEeKpecTka, Obulo He 0ojiee OJHOW KOJOHKH.
N3BecTHO, uTO B ropojie 210 OTpEe3KOB yiuIl U Ha OJJHOM ITEPEKPECTKE
CXOJUTCA camoe Oosbiee 6 ynull. JlokaxuTe, 4To MPU ITUX YCIOBUIX
MOET ObITh YCTAHOBJIEHO HE MeHee 2() KOJIOHOK.

295. Ilonuuenckue y4YacTKM pa3MEIIalTCd Ha IEPEKPECTKaX
ropoja, mpuyeM Jijist J000r0 MEePeKpecTKa y4acTOK HAXOAUTCS WM Ha
3TOM TMEPEKPECTKE, WJIM Ha CcOocelHEeM. M3BECTHO, 4TO B TOpOJE
155 nepekpecTKoB U Ha Ka)XKJIOM W3 HUX CXOJMUTCS HE Oojee MIECTH
ynull. JIokaxute, 4To B rOpojie HE MEHEee 23 MOJUIEUCKUX YYaCTKOB.

296. Ha Beuepe coOpanoch HECKOJIBKO IOHOUIEH U AeBylek. [Ipu
3TOM OKa3ajoCh, UYTO JUIsl JIOOOM TpyIIibl IOHOIIEH YUCIIO JAEBYIIEK,
3HAKOMBIX XOTsI Obl C OJIHMM M3 IOHOWIIEH 3TOW TpyIbl, OyJaeT He
MEHBIIIE YKCIIa I0HOIIeH B rpymnmne. J[okaxuTe, 4To BCe IOHOIINA MOTYT
OJIHOBPEMEHHO TAHIEBATh B Mapax cO 3HAKOMBIMH JICBYIIIKAMH.

297. Ha Beuepe cpeau coOpaBmmxcs Obuto 20 ronomei. Oka-
3QJ10Ch, YTO JJIsI JIIOOBIX k FOHOILEHW YUCIIO JAEBYIIEK, 3HAKOMBIX XOTS
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ObI C OJTHUM W3 IOHOIIICH, HE MeHbIIe, ueM (k —10). JlokaxkuTe, 4TO HE

MEHEE MOJIOBUHBI IOHOIIEW MOTyT OJHOBPEMEHHO TAHIEBAaTh B IMape
CO 3HAKOMOM JE€BYIIKOW.

298. Ha Beuepe nepBbI€ 1Ba TaHIA KAXKABIM W3 FOHOIIEH TaHIIEBA
C OJIHOM M3 CBOMX 3HAKOMBIX JEBYIIEK, BO3MOKHO, MEPBBIM TAHEL C
OJHOW, @ BTOPOM — ¢ Apyro. HekoTopele TaHLIEBAIM JIBA TAHLIA, HEKO-
TOpBIE — OJINH, @ OYECHb 3aCTCHUYMBBIC HE TAHLEBAIX HU pa3y. Jloka-
YKUTE, YTO TPETUM TAHEI[ MOTYT TAHIIEBATh BCE IOHOIIM, TAHIICBABIINE
IIEPBBIN TAHELl, U BCE IE€BYIIKH, TAHLICBABILINE BTOPOMU.

299. Cpenn y4yacTHUKOB B€UY€pa HECKOJIBKO FOHOIIECW U JEBYIICK
UMEIOT OJIMHAKOBOE HaMOOJIbIIIEe YUCIO 3HAKOMBIX MPOTHBOIOIOXK-
HOro mnoja. JIokaxxure, 4TO BCe OHU MOTYT OJJHOBPEMEHHO TaHIIEBATh
B [IAp€ CO CBOMMHU 3HAKOMBIMHU.

300. Ha mMaremaTuueckoi oJMMIMaAE Npeaiaraioch 16 3amad.
Okazanoch, 4TO KaxK/Iblii U3 16 MIKOJBHUKOB PEIIWI JBE 3aJa4d U
KOKAYI0 3a7ady pelIIM JBa IIKOJIbHHUKA. J[OKaXuTe, 4TO MOXKHO
OpraHM30BaTh Pa3z00p 3a1ad TaKUM 00pa30M, YTO KaXKJbIH ITKOJbHHUK
PACCKXET OJIHY W3 PEUICHHBIX UM 33]1a4.

301. Ha MaremaTtndeckod OJUMMIMAAE MOPEAJarajioch n 3aaad.
Oxka3zajioch, UTO KaXIbIN U3 7 MIKOJBHUKOB PEIIWI A 3a7a4 U KaXIyIO
3a/1a4y pelInid K IKOJbHUKOB. JIOKaXXHTe, 4TO MOYKHO OPTaHU30BaTh
pazbop 3amay TakuM 00pa3oM, YTO KaXKAbIA IIKOJBHUK PACCKaXKET
OJIHY M3 PEIICHHBIX 3a/1a4 U BCe 3a7a4u OyayT pa3o0OpaHsbl.

302. Kaxxnple nBa W3 IMIECTA KOMIBIOTEPOB COCIUHEHBI CBOUM
MPOBOJOM. YKAXKHUTE, KaK PACKPACUTh KAXKJbIA M3 3THX MPOBOJOB B
OJIMH M3 TISITU IIBETOB, UYTOOBI M3 KaXKJIOTO KOMIIBIOTEpPA BBIXOJHIIO
IATh TPOBOJOB PA3HOTO 1BETA.

303. MOXHO JIM COEAUHUTHh HEYETHOE YHMCIO0 MPUOOPOB Pa3HO-
IIBETHBIMU IMPOBOJIAMHU TaK, YTOOBI M3 KaXKJAOT0 MPUOOpa BHIXOIMIH
MPOBOJia pPa3HBIX I[BETOB M I[BETOB OBLIO HA OJWH MEHBIIIE, YeM
puoOpOB.
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