Jlncrok Ne6 KomburHaToprka — 2 12.2014
Onpenenenue 1. Ilycts n u k — 1esble HeOTpUIIATE/IbHBIE YUCTIA. Pasmeu,enuem usd n aaremenmos no k Hasbl-
BaeTCs YIIOPSIIOYEHHBIN HAOOD U3 k PA3/IMTIHBIX 3JIEMEHTOB, BEIODAHHBIX U3 JIAHHBIX 1 3J1eMeHTOB. Covemanuem
U3 N NeMeHMOo6 no k Ha3bIBAETCS HEYNOPSTOYeHHbBIN HAOOP U3 k Pa3/IMYHBIX 3JIEMEHTOB, BHIODAHHBIX U3 JIaH-
HBIX N 3JIeMeHTOB. Pasmernienne u3 n 371eMEHTOB 110 N HA3LIBAETCS NePecmanoskolt N IAeMeHMOs.
Yucsia pasMerenuii 1 coueTanuii u3 n 3jaeMeHTos 1o k obosnavaiorca AX u C* coorsercrsenno.

Bamaua 1°. Yemy pasunt A¥ C* u wucno nepecranosok n snementos? B
3anada 2. Ha puc. 1 mzobpaxkén miaH ropoja. Ha ero ynumax BBeJIEHO OJHO-

CTOPOHHEE JIBUZKEHUE TAKUM 00Pa30M, UTO MOXKHO €XaTb TOJBKO «BIPABO» HJIH d

«BBepx».  a) CKOJIBKO pa3HBIX MapIIPYTOB BEJIET U3 ToOUKH A B TOUKy B? A

6) CKOJIbKO M3 9THX MapIIPyTOB He MPOXOIUT depe3 Touky C'7 Puc. 1.

Bamaga 3. a) Kysneuwk ymeer mpbiraTh 10 mpsiMoii Ha 1 ¢M BiaeBo mim Bipaso. CKOJIBKAUMHU CriocobaMu OH
MOZKET OKa3aThCs Ha M CM IpaBee HadaJIbHOW TOUYKH, CJIeIaB POBHO 1 IPBIKKOB?

6)* Kysneunk ymeer mpbIrarh 110 TJIOCKOCTH Ha 1 CM BBEpX, BHU3, BJI€BO WH BIpaBo. CKOJBKUMHU CIIOCODAME
OH MOXKET OKa3aThCsl B TOUKe (M, k) depe3 n MPBIKKOB, €CJIM CHadas a Ky3Hednk Haxoaurcesa B Touke (0,0)7?
Jloka3biBaTh TOXKJIECTBA O YUCIAX COUYCTAHUN MOXKHO aJreOpandecKu, HaPUMep, UCHOJIb3ys ABHbIE (DOPMYJILI U TOXKJIECTBA BUJIA
a"a™ = o™, nau KOMOMHATOPHO, HAIIPIMeD, TTePeUNCIIAs MOIMHOXKECTBA C OITPe/IeIEHHBIME cBoiicTBaMm. MOKHO TIepeBecT! 3TO

1 Ha A3bIK HyTefI B TpeyroJbHUKe HaCKaJIH, O KOTOPpOM HOf/iﬂéT pedb HUKe.

3amaga 4°. Jlokaxkure Kak ajaredOpandecku, Tak U KOMOMHATOPHO, 4To ecn k < m < n, TO: };
a) Cm=Cnm; 6) CHl=CklyCk ) Cm-Ck =CF.C™F. Yro Gyner upn k = 1? AN
Omnpenenenne 2. Ha mecTe Kaxk10it TOYKM U3 PHUC. 2 HAILIUIIEM YHCJIO IIyTel, COCTOSIIIX U3 AAN
CTpeJIoveK 1 BeJyIux n3 Kopuda 1’ B nanmyio Touky. [loyuennpiit qncaoBoil TpeyroabHuk AAANA
HazbIBaeTCs mpeyzoavruxom llackans. AAAAN
Bamaua 5. a) Hapucyiite rpeyrombuuk ackams 1o necaroit crpoku sxmodntensio (my-  /NAAANAN
Meparys MeCT I CTPOK HadnHaeTcs ¢ Hy/1d). Kak 1o (n—1)-0it crpoke HallTH n-y1o cTpoKy ! Puc. 2.
6)° Jlokaxkute, uTo Ha k-M MecTe B n-oit cTpoke crout CF.
B) Kak nsmensitcst unciia B TpeyrosbHuke [lackasist, eciin 3aMeHUTh Iy TH, BE/LYIIIe BIIPABO- T
BHI3, Ha [apbl TaKuX ke myreil (puc. 3)7 A
Bamaua 6°. (Bunom Hviomona) Jlokazkure, 910 AA
n
(a+0b)"=C%" + Cla" b+ C2a"20? + ... + C Lab™ 1 + O™ = S Crakpn=F. &&&&&&&
k=0

Bagada 7. a) Ha ckosbko nyieit okanansaercs uuciao 1119 — 1?7 6) Kakoe ciaraemoe
Oy/JleT MaKCUMAJILHBIM B PA3/I0KEHUU 110 GUHOMY Bbipazkenus (57 + 1)20147 AVAVAVAVAVAN
B)* Haiiure nepsbie 57 3HAKOB TIOC/IE 3AIATON B JICCATHYHOI 3amich uncia (2v/2 4 3)100, Puc. 3.

3amaga 8. a) Berpewaercs sim B Tpeyrosbauke [lackansa auciao 20147

6) lokaxkure, 9T0 JIFOOOE YUCIO, KPOME €JMHUIIBI, BCTPEYaeTCs B TpeyroyibHiKe [lackalis KOHeTHOe YHCIo pas.
B)* Ilycts n < 2%, JlokaxuTe, 9TO 4mCII0 N BCTpedaeTcs B Tpeyroabunke [lackans me 6omee, gem 2k — 2 pas.
3amaga 9. Packpacbre 4éTHbIE 1 HEYETHBIE YKCIa B TpeyrobHuke [lackasist pasHbIMU IIBETAMA.

a) B kakux crpokax Tpeyrosbhuka [lackass Bce uncia OyyT HEIETHBIMA?

6) B kakux cTpokax Bce Umcsa, KpoMe eAUHHIL 110 GoKaM, OymIyT déTHbIME?

B)* B Kakux cTpoKax Bce 4YHC/Ia, KPOMe €JIMHUIL, OY/IyT KPATHBI JAHHOMY POCTOMY YUCIY D7

3amgaga 10. MeHio B IIKOJIBHOI CTOJIOBOI MOCTOSHHO U COCTOUT M3 1 Pa3jndHbIX 6o, [lerss xoder KaxKiaplii
JIeHb BBIOUpATh cebe 3aBTpaK MO-HOBOMY (3a OJIMH pa3 OH MOXKeT ¢becTh OoT () JI0 M pasHbIX OJIHOJ).

a) CKOJIBKO JIHEH eMy yJIacTCst 9TO JeJaTh? 6) CKOJIBKO OJIIOJT OH CHECT 32 9TO BpeMsi?

B)* Bacs pemrir nocsesioBath npumepy [letn, HO cheaTh KazK/Iblil ieHb HedéTHOe TrcyIo 6101, CKOIBKO JiHeil
eMy yJIaCTCs 9TO JejaTh?! r)* Ckosbko 6o Bacst cbect 3a 910 Bpemst?

Bamaga 11. /Iy1s1 KaxK 1010 1e10r0 HEOTPHUIATEIBHOIO YHUC/Ia N BITUCIUTE 3HAYEHHS CJIELYIOMNX BhIPAXKEHUI:
a)° CY+CL+C2+ ...+ C; 6)° CO—CL+C?— ... +(-1)"CY B)* CY—C2+Ct— ...
3amada 12. /lokaknTe Kak ajreOpamvdecKu, TaK U KOMOMHATOPHO, UTO ecan S < m + n, TO:

a) (Csepmxa Bandepmonda) CL,C5 + CLC + C2C52+ ...+ C5C0 =Cs .
6) (C7)?+(Ch)2+(CR) +...+(Cp)* = (3,
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Bamaga 13. a) Beiposusem tpeyronbuuk [lackass no smesomy kpato (puc. 4). Hemy pasna

1
cyMMa umucesT Ha n-oit Bocxofsmeit quaronagn: CO + CH  + C? , +C3 , +...7 11
6)* A uwemy pasna sHakonepemennasa cymma CO — CL | +C? , —C3 .+ .7 1 92
Bamaua 14. a) CroabKuME CIIOCOGAMEI MOYKHO BBIOpATH HEKOTODBIE U3 uucesa 1,2,3,....n 1
TaK, 4TOObI CPEJIU HUX He ObLIO O UYIIUX ducest (MycToii Habop yIuThIBAETCs)? 41
6) B ckompKux u3 9TUX HAOOPOB 1 U 1 HE BCTPEYAIOTCS OJHOBPEMEHHO? 1010 5 1
° k+1 _ ik k k k

Bagaga 15°. a) okaxwure, uro C, 71 =Cr+Cr_ +Cr o+ ...+ C; upu k < n. Puc.4
6) Boisejure u3 nynkra a) dopmysbl jyisi 1 +24+...4+n u Ty +To+ ...+ T, 1’ .
Bamaua 16*. (Iapmonuveckuii mpeyzosvhuk Jletionuuya) Pacniosoxum Ha 1pasoit u JieBoii L

111 . 3 3
CTOPOHAX TPEyTOIbHUKA TOCIeJ0BATEIBHOCTD 1, 5,3, 7, ..., & B OCTAJIbHBIC AYefKI HOMe- 1212
CTUM YHCJIa TaK, 9TOOBI JII0O0E UHCIO ABJSIOCH CyMMON JBYX CTOSIIIUX IO HUM YHCEJ: 131%:3,

0 _gn _ _1 k _ 1k k+1 o 4 12 12 4
Ly, =L, =, Ly = Ly, + Ly} (puc. 5). Hatiaure dopmysy, ceaspisatoryio koahdu- Y
IUEHTHI [I0JIy9eHHOI0 TPEYroJbHuKa ¢ Koaddumuentamu tpeyroabnuka [lackas. 19,20,30,20. 5
Bamaua 17. a) CKOJIBKO pasimuHbIX KOMOMHaImilt OyKB MOXKHO MOJIyYdTh, nepecrapiga 0 30 60 60 30 6
OYKBLI c10Ba EHUCE? 6) A mepecrapiss 6ykBbl cioBa MACCUCUIIN? Puc. 5.

B) Boruuciure kosddunuent npu 22 -y - z - u - v B paziaoxkenun (r +y + 2 + u + v)® Ha n0j106HbBIE C1araeMBbIe.
N I
r) Haitnure kosbdurmentsr M, . 5,y B pasnoxkennn (21 +zo+. .. +ap)" = > M(lh._,,lk)xlf 2. R

l1+lo+...+Hlg=n
m)* Tlpuaymaiite u nokazkure hopmyJib i Koaddunuentos M, (11,...1y)» OOOOImatomue dpopmyJibl 3a1a4 4a6 u 11a.

3ameuanme 1. Kosdpdunmentor 3 3agaun 17T Ha3bIBACTCT MYAb- ﬂ ﬁ ’#. .,‘: ii.: _‘g
MUHOMUGALHBLMY 1 0DO3HATAIOTCS (11 " lk)‘ *
Bamaua 18*. Bamerun, uro GopMmysia JIg YUCIa COYETaHWi, 3a1m-
k _ n(n=1)(n—2)-....(n—k+1)
canHad B Buue C) = = , IMeeT CMBICJI JIJIs JIIO-
OBbIX M, & He TOJILKO JIJIs HATypaJabHbIX. [loaToMy MbI Oyjiem pac-
CMaTPUBATH Cg'j KakK MHOToOwwIeH k-oif cremenu ot x. Kpome Toro,
0 _
Oy/leM cuuTaTh 110 onpejesenuto, uro C) = 1.
a) Tlokaxkure, 9T0 yTBepKJIeHUe 3aja49u 46 BEpHO JijIs JIIOOOTO N.

6) (Popma Hviomona) Jokaxkure, 1T0 s11060it MuOrOWIeH f() cTe-
n

EHER

IIeHM He BBINIE 7 MOYKHO Pas/IokuThb B cymmy f(x) = > ay - CF.
k=0

B) Kak no f(x) maiitn Ko3bbUINEHTHl a) pa3IoKeHnus U3 3a/1a-
qn 1867 BeiBeguTe ABHYIO (DOPMYITY.
r) Kak uszajau 15a u 1868 Boisectn hopmyary jjst 184254 4nk?

IIpumevanme. [lockobKy KOMOMHATOpPUKA TPU3BaHA OTBEYATh FAS.
Ha Borpoc «CKoJIbKO?» (dero 6bl TO HU ObLIO U Tye Obl TO HU Obl- %ﬁ
JI0), MOZKHO CMEJIO yTBEPZK/IaTh, 9TO KOMOMHATOPHBIE 38,1441 HHTE- %%_
pecoBaJIl 4eJI0BedecTBO Beera. Vien n MeTo/ibl o/IcYéTa M3BECTHRl

C He3allaMATHBIX BPEMEH, YIIOMUHAHNUA O HUX UMEIOTCA KaK y JPeB- 4k
HUX UHAWAIEB U KATailleB, TaK U y JIPEBHUX I'PDEKOB U apaboB.
A ormenbHBIE CBeJeHHsT O OMHOMUAJIBHBIX KO3 duimenTrax, OUHO- , T PO I T
Me Hpiorona u Tpeyronbuuke [lackasis BCTpeqi)onb;Cﬂ yKe B ’pr;Lax ‘QSR”‘ R o G i o o g
maremaTukoB XI-XIV Bekos.

CoBpemeHnHBINT BHJI KOMOMHaTOpUKa Hadaja obperarh B cepejamne XVII Beka Osaromapst tpyiaam Biresa
[Mackéuns (1623-1662 rr.) u ['é6rdbpuga Biibrenbma J1éiibuauma (1646-1716 rr.). Cam repmun « Kombunaropukas
ObLIT BBEJIEH B MaTeMmaTudeckKuii oouxoj Jlefitbuuiiem B KHure «PaccykjeHnss o KOMOMHATOPHOM MCKYCCTBE»
(1666 1.). Bunom Herorona nonmenosan B dects Vcadka Hoorona (1643-1727 rr.), koTopsiit 06061mm1 hopmy.ty
n3 3a7a9n 6 Ha paImoHaIbHbIE TIOKA3aTe I CTEIeHN, PACCMOTPEB ODecKOHedHbIe psiabl. A «TpeyroabHuk [lac-
KaJisg» 00si3aH cBoMM HazBanueM llackaiiio, momapobHO uccegoBasieMy ero B «Tpaktare 06 apudMeTuIecKoM
tpeyrosibauke» (1654 r.), xoTs, ckaxkem, B Kurae on m3Becren kak «rpeyroyibHuk Sna Xyassi» (n300pazkenue
u3 manyckpuira 1303 rojga MOXKHO yBUJIETh Ha PUCYHKe), a B VpaHe — Kak «TpeyroJibHUK Xaiisimay .

Orkpeitas runoresa I3suga Cunrmacrepa (pos. 1939 1.) yTBepK1aer, 9o CyIecTByeT Takast KoHCTaHTa K,
410 Jioboe uucyio n > 1 Berpedaerca B Tpeyroibauke Ilackass we 6osbine, yem K pas. Hamnpumep, duciio
3003 = C% = Cf; = CY, BcTpevaercs 8 pas, U 4hc/Ia, U KOTOPBIX 9TO 3HAYeHHe GOJIbINe, HEN3BECTHAL.
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