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APEUC/IOBAR

HomfumaTopura — BETBb MATEMATHRHW, WIYYANMAA KOM-
GHEANEA W NepecTaHOBKA npeameros,— Bosumkia B XVII B.
Jouroe mpema kasanoch, YTo KoMOmHATOpmKa JEKAT BH
OCHOBHOIO pycJiia PasBHTAs MaTeMaTHKA M ee IpPHJIO)KeHHil.
[onosxenne fen pesko A3MEHAAOCH HOCTe HOABIEHHA GHCTPO-
JieCTBYIOMAX BEYACIUTEJbHNX MAIIOH U CBA3aHHOIO G STHM
pacmBeTa KoHeuHoit marematmrm. Cefivac KomOmHaTopHEIe
MeTOJH NPHMEHAIOTCA B TEOPHHE CJHYUaifiHEX [IPONECCOB,
CTATHCTAKE, MaTeMaTHYECKOM IPOrPAMMADOBAHAM, BRIYAC/IH-
TeJbHOH MATéMaTHKe, OIaHNPOBAHNE SKCIEPHMEHTOB H T. M.
B maremaTmre KoMOMHaTOpHKA HCHOJB3YeICHA NPH H3YICHUH
KOHEYHEIX reoMeTpmii, KoMOMHATOpPHOH reoMmerpau, TeOpUH
OpeACTaBIeHUA T[Pynm, HEacCONMaTHBHHX aiarefp m T. 1.

Ha pycckoM sizuKe €CTh HECKOJbKO KHHT, NOCBAINGHHBIX
kombunatopuke: «Kombunaropuka» M. Xomaxa (M., 1970),
«BBenenne B womOnmartopruii amanmsy [m. Pmoppama (M.,
1963), «Hl prraannaa som6unaTopaas marematakay (M., 1968).
Ormeanawm BonpocaM KOMOMHATOPHKW HOCBAMEHH KHHATH
A. A. Bumkopa «Teopns koneunnix rpados» (HoBocubmpex,
1969), ®. Xapapn «Teopus rpados» (M., 1973), T. Caarn
¢«llenoancnennpe METOIW ONTHMA3AIMA H CBA3AHHEE ¢ HHMH
sxcTpemanbunie npoGuems»y (M., 1973) m ap. Onnako Bce s1H
KHHTH OPeIbABIANT BLICOKTE TPeGOBaHAA K MaTeMaTHYeCKOH
moAroToBKe umrarena. [lomyagpuie e KHUTA OOLYHO OXBa-
THBAIOT JHML HEMHOTHE HAYANBHLI® CBEIeHUA.

B 1969 r. asrop cpeian NOOLITKY HOOYJAPHO HMBIOMKATD
AeKOTopHe Bompoch komGmpatopukn («Hombunaropurar. M.,
1969). B ocnosuoM kBUra OmJa DocBAMeHa BOOpOCaM Oepe-
yncaennii. Takne BaskHEI® pasnefr, Kak TeopeMh o pasnud-
A B ofm@x npencTaBHTeNAX, TeopeMa Pamces, MeTof
Ilofin mepeumcienmsa opOdmT @ T. 4., OCTATACH BHO DAMOK
gaura. [lostomy po3umrna HeoGXoHWMOCTE HAOHCATh HOBYH
KHATY, B KOTOPOHl Hapajdy ¢ BOHDOCAMB UEPeIHCAATEABHOR

8



ROMOEHATOpARE ocpemannch 0L ® HMHEG CTOPONM sTol
Baykn. Taras KAOra m mpepsaraeTcd BHAMABHI) GHTATeNA.

Oma cocront m3 mecTs raas. B raase 1 paccrasupaercsa
RKpaTRO 00 MCTODEHB ROMOGMHATODHKE B HEKOTOPHX Hamboiee
Ba)KHHX OPHAIOKeHAN KOMGMHATOPHHX MeTOROB (K pacmud-
POBKO ADEBHHMX OHCHMEHHOCTefl, pa3sTajKe TCeHeTHIECKOTO
KOJA, COCTABIOHHI0 MEPHONAIECKON TabaUOH SJIEeMEHTOB H
1. 11.). [nasa Il nocsamena Kpyry BOpocoB, CBA3ANHLX ¢ BO3-
MOKHKIM i BOBOBMOIKHHM B KoMOmHaTOopake: Teopeme Pamces,
BHOODY mpencraBuTesied # T. A. 3Hech K@ pPacCKaszaHO O
nexoTopuix momEATHAX Teopmm rpados. Haaccmueckas wxoM-
OnHATOpHKA, T. 6. Pa3MeINeHus, COYeTAHHA M mePecTaHOBKH,
nanoskesa B raase lII 3pech mpumenserca ASHK Teopmu
MHO’RECTB, KOTODHI, OJHAKO, HCIOAb3yeTcs JHUIDb B 00beme,
n3ydaeMoM cefivac B cpexmeil miKose (BooOme BCA KHHETA
HaOHCaHa € TAKAM pacIeToM, 9To0H €e MOTIm MOHUMATh
MKONLHAKA CTapumx riaaccos). B raase 1V obmme monartma
OPEMEHANTCA K KOMOMHATODHEIM 8ajadaM Ha pasbmeHna
N pacKIaiKW, & B riaBe V — K KOMOMHATODHHM 8anagaM
¢ orpanmueHnaMa. Haromen, raapa VI mocesmena meronam
Ilofis B Teopum opGat.

ABTOD CTapajic COXpaHmTh gedopManbALt CTHID WBJIO-
JReHNA npepnaymel KEurn. BonbmmHCTBO MOBATHA BBOAHT-
€A B CBA3W C KOHKDOTHHIMH BafadaMd. O,zmaxo 9TH 8ajadd
nogo6paHH TaK, YTOOH OHE OCTaBIAJNA SCHOH MaTemaTHde-
CKYI0 cyTh piea. [loutm Bech MaTepman, 3aMMCTBOBAHHEIH U3
kaurm «HomGmmaropuxa», momeeprca wmodHOfi mepepaboT-
Ke, J1A HeKOTOPHX BOIPOCOB Hafi/leHrl HOBHE, 60Jee IPOCTHIO
pemennsa. 3agadu pacupeyeJeHH OO IJIaBaM M B 3HATIATENb-
HOH cTemeHd H3MeHEHH.



I'iasa 1

N3 NCTOPUI KOMBUIATOPHKHI
I EE UPWJIOKEHUI

Jlena paBno MuAyBUHEX RHe . ..

ToBopsarT, 9To HexTo ycomiuicd B mparax HeoTona Ha OTKPEL-
THEe 3aKOHA BCEMHPHOIO TALOTEHNA, YTBEPIKAasd, 9T0 IaJeHIe
60K HA BeMIIo HabIII0/1a/10Ch ICHOKOH BeKoB. B aToll myTre
€CThL J0Js HMCTHHLL — A0 TOrG, KAK Ta WM HHAsA 06JacTh
sHanug QopMupyerca B ocobylo Hayry, OHa cHadala IpoO-
XOAUT JJIUTEIbHEA mepuoj HaKOMJICHHA SMIHDPHIECKOro Ma-
Tepuala, MOTOM PasBUBAGTCA B Hejpax [pyroii, 6omxee obmei
HAYKHU W JHIOb 3a7€M BHIIEJNAETCA B CAMOCTOATENbHYIO BOTBE.
A ecnu efl mopeser, TO W3 BETHBH ONA CTAHOBHTCH GOIBINM,
MyMADUM JeCOM CO CBONMH 3eMJIAHMUHEIME [OAAHAMD H
BalyTaHHBIMU TPOTIAMU.

He cocrapaser mekJI04enaa U HCTOPHA HAYRR mpo obmme
3aKOHL KOMOMHMpPOBannA N o6pasoBamds pasiTnunbx Koundu-
rypanuii oGBeKTOB, MOJyIuBINEH Ra3paHne KOMOUHAMOPUKL.,
C sajavaMm, B KOTOPBIX LpPHXOAUTCA BHOHparTs Te HJH
PHLIe TPeAMeTHl, PACMoaraTh HX B OIpPEAeJenHOM HOPAJLKe
1 OTBICKHBAThL Cpejl PAa3HLIX pacHoJIOMKeHNH Hamiydmne,
JI0AN CTOJKHYJIMCH eII¢ B [OMCTOPUIECKYI0 910Xy, BHOHpad
HamJIyduine pAacIolosKeHHS OXOTHHKOB BO BpeMa OXOTUI,
BONHOB BO BPEMS OUTBBEl, WHCTPYMEHTOB BO BRpeMa paloTLl.
OnpejienennniM oGpasoM pacnoagarajiuch yKpameHus Ha 0/IeK-
Ae, y30pH HA KepammKe, mepbs B omepenmm crpennt. l[lo
Mepe YCIO}RHEHHA NPOM3BOJICTBEHHLIX B OOMIGCTBEHHLIX OT-
HOIIeHHHl BCe HMIApe HPHXOAAIOCH MONB30BATHCA OOIUMA
HDOHATHAME O HOPAIKe, Mepapxmum, rpynmomposanmnu. B Tom
e HAOpABJECHHN [efiCTEOBAN0 PAa3BATHE PEeMeces M TOPTOBJII.

HoM6unaTopHble HABLIKH OKA3aJACh NOJE3HAMA H B 9acHl
aocyra. Henpsa TouHo ckasarb, KOTHAa HapAgy © COCTABA-
HAAMHE B Oere, MeTaui® [OUCKA. HPbIAKKAX HOABUANCH UIDHL,
TpefoBaBINAe B NEPBYI0 OYEPeAb YMEAHS pPacCIUTLIBATh,
COCTABIATH MIAHE © ONPOBEPTaTh OUIAHH OPOTHBHHKA.
O raxax mrpax amramficknfi moaT YopucsopT OuCAL!



He nymuo maM BRaferh KINHKOM,
He wmeM cIaBe rpOMKO.

Tor mnobexpaer, KT¢ SHAKOM

C mCKyccTBOM MHCHIHTh TOBKAM,

Cpenm mpesMeToB, mONOKeHHHX B MHPaMEAY, rAe 33
BOKOB TOMy Hasaj GHa moxopomenm ermmerckuil ¢apaom
Tyramxamon, mamum pasrpadueHHyo AOCKY ¢ TpeMA ropu-
sonranamMa ®m 10 Beprukamamm m QErypRE A JipeBHen
UTpH ¢CeHeT», OpaBUJia KOTOPOH# MEl, BepOATHO, HUKOTAa He
ysnaem. [Ilosxe noapmamcs mapaw, mamem ® IDaXMaTH,
4 TaKkKke WX paslInYHEe BapuManTH (KATaiick@e M ANOHCKHE
maxMaTH, ANOHCKHe o0JMaBHbI MIALIKH 4To% B T. X.). B Ka-
ROl B3 STHX HMID HOPAXOAWJIOCH PacCMaTPHBATh PAasiHYHLIe
coYeTaRmA OEePeABHTaeMHX (QHTYP H BHHIPHBAl TOT, KTO
HX JYyUIe H3yI/I, SHAJ BHUTPLIBAIOIEE KOMOEHAIME H yMeJ
u3berath NPOATPHBAIOMUX.

Pasymeercs, B 9T0T mepmof emge me 6o peun 06 ocoboi
HayKe PO pemenne KOMOMHATOPHEIX 8ajad, ¢ Kaykgod Takoif
3aja4eil NPAXOAUAOCH CHOPABAATHECA 0C000.

TauncTeennan wepenaxa

IlepBoe ymomMunanue o Bompocax, 6IA3KAX K KOMOEHATOPHLIM,
BCTpPEYaeTCA B KHTAHCKUX pyRomucax, ordocamuxed B X11—
XIII BB. ;o H. 9. (TOYHO HATHPOBATH 3TH PYKONHCH HEBO3-
MOMHO, HoCKoJBKY B 213 r. mo ®. 8. mmmepatop Llum Illa-
XyaH OpHKa3ad C)Kedb BC@ KHHMTH, TaKk 4TO [0 HAC AOILIR
JUIb cAedaBHHE Mo3nHee Koumm). B sTHX KHArax mHECAIOCH,
4T0 BCe B MHpDe ABJIAETCA COYETaHHeM ABYX HATal — MY:K-

k'ien tui li chon sun k'an kon k'un
1e6o ofmaxa oror, rposa peTep Bona roput aerst
7 6 5 4 ] 2 i 0
i0ro- Cenepo— [ I0ro- Cepepo-
Or Bocror P Banag N Cenep
Bocrox Bocrok Bamag Banag
Pac, 1.



CKOTO H J’KeHCKOro, HROTOpOe aBTOpPH o6o3Hauanm cuM-
BOJIaMH 2 — —. B pyrommcr «He-kum» («Humra
[ePeCTAHOBOKY) MOKA3aHK PA3/MAYHLE COeJUHEHUA DTAX BRHA-
KoOB 1o a8a u no 1px (pnc. 1). BoceMr pucyHKOB B3 Tpex pANOB
CAMBOJIOB H300pamals 3eMlI0, FOPH, BOAY, BeTep, [rpoay,
OTOHB, o0iaxka B #e60 (HeKOTOpbie PHCYHKH HMeJH U WHHE
spadeHns). HeyauBHTEeNbHO MOITOMY, 9UTO CYMMa MePBHIX
8 matypanpmnx gmcen (1. ¢, mcao 36) Bomjomaja B mpej-
CTABJICHHAX [PEeBHAX KUTailleB Bech MHD.

ITo mepe yrayOmenmit 3mammit moHagoOMIOCH BHPA3UTH
O ApyrEe 3JIeMEeHTH MHPO3JaHHA ¢ DOMOMILIO TEX K6 3HAKOB
A — ——. Brau cocraBienn 64 ¢uryps, cogeprxas-
mme y:;xe OATh pAgos deprouex. Hapo nonaraTs, 90 aBTOp
pyxonucn «Hie-kuM» 3aMeTnsa yABOeHHE dUCaa PHCYHKOB MpH
no0aBleHAN OJHOIO PAAA CHMBOJOB. JTO MOJKHO paccMaTpH-
BaTh Kak mepBuil ofmu#l pesymabraT KOMOMHATOPHKH.

B pyromncm «iHe-xnm» ecTs m Gojee CIOKHEE PHCYHKH.
Kak yrBepixjaer mpHBogmMOe B Hell mpenamnme, MMIeparTop
U, upmmit mpumepuo 4000 ner ToMy Hasan, yBHAeNX Ha
Oepery pexkm CBAMEHHYI depenaxy, Ha OaHIAPe KOTOPOH
O6pt1 m3o0parkeH PHCYHOR u3 OeJeIX H YepPHHX KPYHKOB
(pme. 2). Ecnm samenutTh Kamayio QUIYPY COOTBETCTBYIOIMAM

<> e

Puc. 2,

& <

YUCJ0OM, BO3HUKHET Takas Tabyunas

4 9 2
3 5 17
8 1 6

ITpa cnoskenun amcen B Kammoit cTpoke, cTonbme @ Amaro-
HaJH OoJXy4aercda ojHa H Ta ke cymma 15. Ilpu rtom mmeru-
L
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YeCKOM TONKOBAHNW, EOTODO® NIDPHAABANTA YHCIAM [peBHUO
KnTafiny, OTKpHTEe TaGMWIEL CO CTONB WYAGCHHMH CBOii-
CTBAME IIPOHBBENO HEM3TJIaAWMOe BIeUaTaeHme. Puc. 2 Ha3-
BAJIA «JI0-OIY», CTANA CYATATH €TO0 MATHIECKMM CHMBOJOM
I yuoTpeGaaTh mpE SakimHammAx. [losromy ceiigac mofymo
KBaJpaTHyo Tabiumy dYucesa ¢ OWHAKOBEIMA CyMMaMm IO
KaRI0H CTPOKe, CTONONE B ANATOHANH HA3HBAIOT MA2UNECKUM
K8adpamom.

KouGunaropura 8 [Jpesneii Cpernn

Topoputs ¢ nojHOf yBepeHHOCTHIO 06 ypoBme amammil gpes-
HHX IpexoB B ofgactn KOMOHHATODHKA 2aTPYAHHTENBHO,
[OCKOJBKY [0 HAaC AOILIO AaJeKO He BCe N3 MX HAyIHOTO
naciesua. B 391 r. B. 3. Toima MOHaxo0B paspymmia meHTP
A3KYECKON HAYKHN ~ anercaujpuiicknii Myseym — m coKriIa
6oXbIIYI0 93CTh XpaHmRmIelicA B meM OuOIMOTERNM, HACTUTEI-
paswmefi muorue Teicsiun ToMoB. OcTaTkm 6ubimoTeknm paspy-
maauch B TeUeHue elie Tpex BEKOB, a B 638 r. H. 9. 0Ha OKOH-
garedbHOo norabiaa opn Ba3ATAA AJleKCaHapuH BoiicKamu apal-
ckoro xamuda Omapa. BomvmmucTso mayumnix kuup Gea-
BO3BPATHO HOTHOJI0, ¥ ML MOeM JHIMb A0TaANBaThCA 00 BX
COe/KANARA [0 KPATKUM HEPECKa3aM W HaMeKaM B COXpaHUB-
WHXCA PYKOIHCAX.

Ilo atum HameraM MOJKHO BCe jKe CYOATH, ITO ONpenesIen-
HEE NpPeCTaBIendsn 0 KOMOMBATOpPUKe Yy IDEYECKAX YUCHHIX
6uan. Damocod Hcemorpar, smwmpmuit 8 IV B. no u. a.,
mojcuATEBaA amcio cioroB. B III B. mo m. 8. cromg Xpu-
cHON MmoJjaral, 9To 9MCJI0 yTBepKAcudil, MOAyYaeMLIX U3
10 amcmom, mpeswmaeT Mujananon. [lo mnemnioke [mumapxa,
A3 yTBePIKAAWOHIMX aKcmoM Mosiano cocrasath 103 049 coue-
rannii, a nob6aBus Kk HUM oTpunalomue, 310 952. Mu me suaem,
KaKko#l UMEeHHO CMKICI OpmiaBanm sTd $uiocodm cromm yI-
BEDIKACHUAM U Kak OHA HOJYYANH CBOHM Pe3yABTATH -— MpPH-
BOJUMEe ['HIIIapxoM YmCaa CIUMKOM TOYHH, 9YTOGH CUMTATDH
X pesyabratoMm rpy6oil omenkm, u B TO e BpeMsa He HOJAai0T-
cAa pasyMmnoMy mcroakoBaumio. llo-agmmomy, y rpedeckuz
yueHbX OhIA Kakme-TO He JOMeNINne [0 HAG UPABHI8 KOM-
GHHATODHLIX PACYeTOB, CKOPEe BCEIO JOKUHE.

Honxperane komfmmaTopHHbe 3ajadu, KacaBmmecs mepe-
qneaenns HebGonb@X TPYND OpeAMeTOB, TPeRA pemasin Ges
omuGoR. ApuCTOTeNb QUHCAN (€3 UPOIYCKOS BCE BRAH UpPa-
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CKOTO H JKeHCKOro, HKOTopoe aBTOpPH o603HagZamm CHM-
BOJIaMi B — —. B pyxomace «He-xum» («Kuura
[OPECTAHOBOKY) NOKa3aHK Pa3/JHYHKG COS[MHEHHA STHX 3HA-
KOB mo jiea u 1o Tpu (puc. 1). BoceMs prCcyHKOB B3 Tpex pAnoB
cAMBOJIOB m300pamalm seMmiio, ropw, BOAy, BeTep, Ipoay,
oronh, o6laka m He6o (HEKOTOpHIE PHECYHKH HMeJH H HHEE
sHavueHusa). HeyauBATeIbHO MHOITOMY, UYTO CyMMa MEepPBHX
8 marypanbanx waceax (T. e. 4@cio 36) Bomnomana B mpej-
CTaBICHUAX HAPeBHAX KHUTaineB Bech MHp.

ITo mepe yranyGiuenmit 3manmii moHagO00MIOCH BHPASHUTH
W Ipyrae sIeMeHTH MUPOSHKAHHA ¢ IHOMOMbIO TeX ;Keé SHAKOB
A ~— —. Buoin cocrapienn 64 ¢urypr, comepswas-
mme y;ke NATH pajoB Yeprtouex. Hapmo monaraTs, 49To aBTOp
pyronuncu «Hie-xum» 3ameTns yaBOeHHE YNCIA PHCYHKOB IIDH
noGaBIeHAH OfHOTO PAAA CAMBONOB. JTO MOXKHO PaccMaTpH-
BaTh Kak NepBuiii o6muil pesayabTaT KOMOMHATODHKH.

B pyxonncn «He-kum» ecTs B Gojiee CNOIKHEE PHCYHKH.
Har yrBepmpaer npmBopmmoe B Heil mpejaHme, HMIEpaTop
Wio, musmuit npumepro 4000 mer ToMy Hasan, YBHAEJX Ha
fepery pexm CBANIEHAYI0 depenaxy, Ha NOaHNApPe KOTOPOH
Ort m3o0paykeH PHCYHOK n3 OeJRIX M YEPHHX KPYHKKOB
(puc. 2). Ecan samenutTh ka;ayno GELypy COOTBETCTBYIOIMMM

<> e

Pue. 2.

R <

YHUCJAOM, BO3HUKHET TaKas Tabumrat

4 9 2
3 5 17

k 4
8 1 6

[Tpm cnoskenun amces B8 Kaskmo#t cTpoke, cToNOIe A ANATO-
Haj® HOJy4aerca ojHA E Ta xe cymma 15. [lpm Tom mmeru-
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tpeyroitbHnk Ha puc. 4 moAyYaeTCA M3 MPEALAYiiero yhenn-
gqeHMeM NAHHH ero croponn Ha 1. IoacunTniBas gmeso Touex
B KaKAOM TPOyroJlbHUKe, NOJyd4aeM MOCJIe0BaTeJbHOCTD
Tpeyroabanx ancex 1, 3, 6, 10... Ot uncaa MOKHO HOAYINTH,
I0CJIe0BATEIbHO CKIAALBAA HaTypaabHue dmeaa: 1, 1 4- 2,
14+24+3,1+2+4+ 3+ 4 n 1.1 Touno Taxr :xe mectH-
YrLOJbEHUKHA Ha PAC. 5 IPABOJAT K HOCAEJ0BATOALHOCTH INECTH-
yroupaHx uncex 1, 6, 15... monyvaemoii mpu ndcJae0BaTeNb-
HOM CyMMHpoBaHmm apmdmeTmieckofi mporpeccmm 1 4 5 -

® L] ] [ ] . [} ] * [} . Puc. 4.

+ 9 4+ ... B nanbnefimeM Takme CyMME yAaJoCh BHPASHTH
¢ moMomb0 GAHOMMAIBHEX Koa(punmenToB Cf,, HUTpAomAX
BajKHYI0 pPOJb B KOMGHHATODHEKE.

[Tepexon OT IIOCKOCTH K IPOCTPAHCTBY Nald BO3MOKHOCTD
crponts eme 6onee ciomane ancaa. Hanpamep, na tpeyroan-
HEKOB MOYKHO cocTaBuTh nupamman. IlogcamTmpag umendo
ToUeK B TAKHX HOUPaMUjax, OPUIOLIA K NAPAMUHATHHHM THC-
nawm 1, 4, 10, 20, ..., roTopue 6uam cymmamu paaa 14-3+46--

* Pae. 5.

+ 10 + ..., cocrasiennoro u3 Tpeyroabmhx uncesa. Opmaxo
janpHefimue oGoGmenus TpeGoBajil yixe BBEfeHHA MHOIO-
MePHKX HPOCTPAHCTB, 9YTO JIEKAIO0 32 PAMKAMW BO3MOKHO-
cTeif ApeBHErpedecKodl MaTeMATHKA.

YdeHne o QUrypHHX 9AC/IaX OPHBIGKaN0 K cefe mMaTeMa-
THKOB Ha OPOTAKeHHN MHOTAX cTodetudd. lIMm mHOrO samm-
masca susmuid B X V11 B. ¢ppannysckuii yuensiit IInep QDepua,
KOTOpHIi loKa3ak, HampuMmep, 9To Ja:060oe HATYPaIbHO® YHCIO
€CTh WM TPOYroJbHOe HJIM CyMMa 2 HMiH 3 TPEYTOJAbHEIX THCET,
KBajipaTHOe WJE cymMa 2, 3mam 4 KBagpaToB, HATHYTOABHO®
anm cymma 2, 3, 4 uam 5 oAtayroapHnx B T. A Haxk nm
MHOTHe [pyrue mOJydeHHHe HM pe3yibTaTH, OH JHMb cop-
MyJaapoBald eTo yTBepsiaenne B nuchbMe K Bassy [lackamio
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(ropucr mo ocmoBHoit mpodeccmu, ®epma BaHEMaNCA MaTe-
MaTHROM Jumb B 9acH aocyra). UacTHHe cayiam sT0d Teo-
pemH ioraszanu Jixep m Jlarpamx, a obmee A0Ka3aTeIbLCTBO
6rto namo B 1815 r. Ppammysckem matemararom O. Homn.

Hapany ¢ xoMGHHATOPHKOR 4YMCeN TrpedecKnme YICHEIO
3aHEAMAIHCH B OT/JEAbHKEMHA BOOPOCAMHE FeOMeTPHIECKOH KOM-
OHHATOPAKA — OPABHABLHHIMA H HOJYNPABHILHLIME MHOTO-
rpaRHOKaMH, cocTaBienmeM Quryp u3 14 wacreir ocoOHM
o6pasom paspezaHHoro kpajpara m T. A. Ilocmepmemy Bom-
pocy Omia nmocBamena paGora Apxumena ¢CroMaxmoHY.

MncTard, acTposiorn, KadoanmeTnr

Co II p. o B. 9. RAUARAETCA CHAYANA Me[JIeHHHI, 4 MOTOM
Bce Gosee GRICTPHI YNaloK HAayKd B d/JINHHECTHIECKAX CTpa-
HaX, oTpakaBmuit ofwmil Kpuauc paGoBiajenbIecKoro 00-
mecTBa. Mpuorme paboTel TOIO BpPeMeHH Ounin MOCBAINEHH
MHECTHYeCKEM TOJIKOBANMAM 4HCeI B pAyxe mnmdaropeitnes
(manpumep, «ApudmerndaecKas TeoJornsa» Heomuparopenrna
Huromaxa, sxmsmero B [—I1 BB, B.2.). Bonrmoe passurue
HOJYYHAA PasiMIHbe UUCIOBhe CyeBepHA H TOJIKOBAHHSA,
CBHI3aHHHIE ¢ 3aMeHOH OGYKB COOTBETCTBYIOMHMH THCIAMU
(rpexm oGo3madamm 9@CIAa € HOMOMBIO GykB — mepsre 9
6yxe andarmTa obosmavaam dmciaa or 1 mo 9, exenyomue
sa mmmz — or 10 mo 90, a nocaepmme 9 6Gyxs — ot 100
mo 900). Buam «ydemwe», Hasmsarmmecs KaGGammcramu,
KOTODHE MOJBEPTajd TaKkoMy «aHaamay» ciaosa Bubanm
O APYrAX CBAINCHHLIX KHUT W feJiafy Ha OCHOBE CBOHX H3HIC-
KaHH# opopodecTBa 0 Oyaymem wmmpa.

Bo Bpema G6orocioBcKHX CHOPOB, HAYaBmMUXCA HOCHe
noGeill XPHCTHAHCTEBA, CTapajlHCh NOJYIUTH U3 EMEH epetn-
koB umcno 666 — Benh mo Amporanmucmcy 910 OHIIO  ¢3BE-
pHHOE YHCIO», CHMBOJ aHTHXpHUCTa., Takne NONHLTKA DPeAnpR-
HUMAJHECH B IIO3[HEe — JIOTepPaHe LHITAJNCH BLIBECTA YHCIO-
666 m3 EMeHM PHMCKOTO NAamb, & KaTOJHKH — M3 HMEHH
Maprunra Jlorepa. B pomare «Boiina m ymup» JI. H. Toncroit
oumceBaer, kak IIvep BeayxoB muranca BuBeCTH 5TO YHCIO
3 nvern Hamoneona Bomanapra. Taroro poaa mccienopanns
OpE Bceil cBoeil GecIIOHOCTH KAaBANH TOJIYOK K JalbHEUIIeMy
pasBUTHIO KOMOHMHATOPHKH.

Hapspy ¢ xa66aiucraMy @ MECTHKaME KOMORHATODHKOH
. B STH TeMHH® BEKA yIajKa HAYKA 3aHEMAJHNCHL &CTPOJIOTH.
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Nx saTepecoBam: BOMPOC O JABM;KEHAN IIAHET M HX (BIAMAHUIY
Ha cynwbm aofeii. Ocoboe 3Hadennme mpumaBajl OHE COYeTa-
HEAM IJaEST — BCTPEYaM PasimdHbIX IJTaHeT B OfHOM SHAKE
Sommara. Acrposor 6en Ispa B 1140 r. paccunrtan KoimIecTBO
coOYeTaHMi CeMHM MJIAHeT Lo ABe, mo Tpd u T. x. OH 3mAl, 49TO
qUCI0 COYSTAHUM IIaHeT IO J(Be PABHO IUCHY BX codeTaHHi Mo
OATh, & 9HCJIO0 COUSTAHMA HO TPH DPAaBHO YHMCIY COYETAHHIX
mo geThipe. Ecin 0603HAaYATD 9TH YTBEDKIEHHA B COBPEMEH.

HBIX chBonax, TO HOJy4aTCA PaBeHCTBA Ci=Cin C3 = Cs

(uepes Cn 0003HavaI0T 9HCIO COYETAHWH M3 n pPa3IMYHHX
npeametoB mo k).

B oxromuarenvHoM Bmme GopMyNY AJMA 9IHCIA COUeTAHHIT
mojyuna ;kuBmnai 8 Hagage XIV B, marematur Jlesu Gem
Tepmon, norasaBmmnii, 4TO

—).eo(n— .
Cﬂ' n(n 1).2;0";1‘ k+1) (1)

Oanako ero pafoTa, HaOHCamHas Ha MAJOJI0CTYIHOM GOJb-
OINHCTBY YYEHHIX JPCBHEEBPEHCKOM s3LIKe, 0CTalach HOYTH
HesaMeueHHOH — BHOBb gopmyny (1) srBea B masane XVIIs.
¢parnysckaid marematux I, dpurom.

KouGnuaropaka # cxoaacTHRR

Caoeofpasmoit koMOmEaTOpHKON 3ammManuchd dormku. [Ipo-
JoJFKaA HCCACROBAHAA APHUCTOTEeNs, OHN KJIACCHQUITEDOBAIH
NOHATHA B jormueckue paccy:xgenusa. B 11l B, m. 3. capuen
Hopdnpuit paa rraccmpuramum DOHATHI COCTABHA 0cOBYI0
cxemy, HOJIYYABIIYI0 Haspamue «apesa Ilopdupua». Ha
BOPUIMHE 3TO0 APeBa MOMEMmANIoCh CaMoe INNPOKOe N0 00beny
HOOHATHE, Y3ALl APeBA COOTBETCTBOBAIM DPa3iIMIHEIM pacuje-
HEeOHMAM NOHATHA, & NHHAA MEKLY Y3TaMH OTPOKAIU NOAIM-
BenHoocTh momATuil Apyr apyry. IlomoGmme pepesna cefimac
MUPOKO OPAMEHATCA B NPUIOKeHUAX KOMOHMHATOPHKH
K CAMHM DAasHEIM BOIPOCAM.

Opme u3 ocHoBaTene#k mepmmusan, I'aren, so Il B. m. a.
BAHMMANCA KIacCHQUKANUeldl CHITOTASMOB, COCTOAMMUX U3
"eTEIpeX uacreil. Pumckmit dumiocod m maremarur Bosmmit
(V—VIsb.8.5.) Hamex umcio map, KOTOpPHEe MOSKHO COCTa-
BATH U3 HATH KaTeropuif MojalxbHoCTH, GEpA EX Kak B yT-
BEPIHTEIbHOH, TAK H B OTPHINATeNBHON fopMe W cTana aubo
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ga MeCTo yCJIoBHA, JAGO HA MECTO CIeACTBAA. On rnaccudn-
qupoBal TAK/Ke YCIOBHHE CHIIOIH3MLL:

Boabmoe BHEMaHHe KIaccupuralluy BHAOB CYKEeHHI
yoelAna CX0IaCTHIECKaA Hayka (BooGme B cxonacTuke
npHEIYIEBO [epenseTalnch 60rocIoBCKAE CHIKHCKAHUAY ©
pccaeoBanneM mpoGieM, OPAMBKAOMAX K KOMOMHATOPHKE,
MATEeMATHYECKON IOTMKe, TEOpPUH MHOKECTB H JPYTHM COB-
eMEHHEIM 00JacTAM MmaTeMaTHKN — OONbmMAMEM 3HATOKAMH
¢X0JaCTHIECKHX HCCIef0BaHEN OLuIm ocuosaTenn TCOPHH
amosxecTs Depnapn Boabmaso m [eopr Hawrop). Cmopst
0 B3aMMOOTHOMEHUAX YJAEHOB OPecBATOd Tpouns, O COmOA-
wIHCOHOCTH aHTeJ0B, apXaHreloB, XepyBUMOB B cepadu-
MOB, CXOJaCTH OHIN BHHYKAEHE paCCMaTPUBATH PAa3jIU4HLIe
OTHOIIEHHA MOPARKA B HepapXHB — JOCTaTOYHO BCOOMHOTH
CHOKHENITYI0 apXUTeKTOHUKY 3arpofHoro mmpa, OMACAHHYIO
Jlante B «Bo:KeCTBeHHOH KOMEIAU? ¢ €6 KPyraMu ajan pas-
AMYEHMA 00aCTAME YHCTHIAOIA A pad.

Cxonacr Paitmonn Jlronauii cospax 8 XII1 B. mammmy,
COCTOSIBIIYIO U3 HECKOJBbKEX KPYToB, Ha KOTOphX OblIm HaHe-
'coHbl OCHOBHEI® NpENMKAaTH, CYOBeKTH, aTpulyTl B HHHE
HOHATHA cXosjacTHdeckoil jorukwm. Bpamas ofm Kpyra, oH
moJyuald pasiuYEHe CoUeTaHHA LOHATHH @ Hagesalcs HOJAY-
YETh ¢ HX HOMONBIO HCTAHY. :

HomGunaropura B crpanax Bocroka

B VIII 8. m.3. Haganca pacnper apabckoli mayk#. Apafbu
IepeBesA MHOTAE TBOPEHNA FPEYeCKAX YIGHHIX, H3YTHIH HX,
‘a 3aTeM mPOIBEHYIHCH BIEpex B 061acTaAX, MAI0 OPUBJIEKaB-
IMX BHEEMAHEe PeKOB,— B HayKe O pelleHNH ypaBHeHHi
(camMo cioBo ¢amreGpar— apaGCKOro NPONCXOMAGHHA), Te€O-
PHE B OpaKTHKe BHYACICHUR B T. 1. Peman sonpoc o6 u3pae-
wennn Kopmeit m060it cremenn, apabekne anre6paucTs NIPAMIIN
K dopMyle 1A CTEIOHA CYMM:l ABYX WHCEN, H3BECTHOH IIOK
HCTOpMIeCKN HeBepHLM HasBammeM «Gunom Hbporomar.: Io-
BugmMOMYy, Ty ¢opmyny sHan muBumit B XI—XII BB.
H. 9. mooT 1 MateMatnk Omap Xaftam. Bo Bcaxom ciayuae ymxe
B XI1II B. raxyw dopmyny opusojur B csoux Tpynax Hacmp
an-Jlmn ar-Tycn, a B XV B. oma Onuta mcciegosana I'msacpg-
dmaoM an-Hama.

Cyns mo HeKOTODHM €BPONEHCKAM WCTOYHAKAM, BOCXONA-
OEM K apaGCKuM OpHPEHAIAM, A1dA OThCKaHus Koa(dumues-
®0B 9710t opmyam Gpamm gmeao 10001 m Bossogmiu ero BO
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2-10, 3-10, ..., 9-10 cremennm. Ilomyzanace rabamma

1000900360084012601260084003600090001
100080028005600700056002800080001
10007002100350035002100070001
1000600£50020001500060001
100050010001000050004
10004000600040001

1000300030001

100020001

10001

B KOTOpO# KHDHEKM mpPH(YTOM BHACIEHH KOdPPHIACHTH
6unoma HeoTona. Ecanm onycrurs B 9Toit Tabianmne H3InpiHNe
HyJd, TO MONYIATCA TPEYrodbHaA TabIuNa N3 GHHOMHAIBHEIX
Ko3¢¢anuenTos. ApaGCckue yueHHe 3HANIHM H OCHOBHO® CBOii-
cTBO 9Tofl Tabmumel, BHpaskawomeeca gopmMynol

Ch=Chy+Ci3.

OnmospemenHo ¢ apabamMm BHYECIOHHOM GHHOMHATBHBIX
K03(pPANMEHTOB SaHEMAINCHL KHATafickme MaTemarukd. Omm
“cocrasmim k XIII B. H, 5. TaGauny Takux wAceJ BOIOTH JIO
n == 8, mpmsenennyio B KHHre anrebpamcra Uky Illm-mse
«fImMmoBoe sepramo». IMeorTca yKasaHHA, YTO ACTPOHOM
WU Cmep B VIII B. H. 5. BHUACAAA KOAWYeCTBO Pa3NHIHEX
pacnojo;keHHi# ¢uryp B Hrpe, HaIOMHHaBMme# HIaXMAaTH,

NnrTepecosanncs coverannamu u B Vuauu. Eme Bo II B,
10 H. 9. WHANAON SHATHA YHCIA Ch m tor daxrt, ar0 CymMa
CCY 4 CL 4+ ...+ Ch paBra 2. A B XII B. mmmitckui
MareMaTnk Bxackapa Hanmcal KHATY «JImiaBaTm», B KOTOpoH
cpeqd APYTEX BONPOCOB MAaTeMaTHKH H3ydaeT W mpobiemsl
roMbrHaTopEre, OH oUImeT 0 DpPEMEHEHHAX IePECTaHOBOK
K HOZCYeTYy Bapumanuil pasMepa B CTHXOCJOKeHHN, PA3TAIHEIX
pacioiokeHnii B apxaTexrype u T. A. OH faeT Takke mpaBmIa
IJIA OTHCKAHAA YACHa MePECTAHOBOK U COYETAHMHA HECKOIbKHUX
OpeMeToB, NpmdeM PAacCMaTPHEAeT TAaKKe B CAydail, KOrga
B 9THX IIePECTaHOBKAX €CTh NOBTOPAIONIAECA 9IeMEHTEHL

Liber Abaci

B mazame XII 8. 3anagsaa Espoma magana mpolymaThes
pocie MHOTOBEKOBOH AyXoBHO# cnavkd. Passmrme Topromin
¢ BocToxom npuBeno K HpoHMKHOBEHHI B EBpomy apaGcxoi
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gayrn. HamGones cMenrte m mofosmate:nbiie esponedmst
;Poaapanncb B HAXOAHBHMYIOCA DOJ BJajgwviecTBoM apaGos

cHAHMI0 B SHAKOMHOJINCH TaM HO TOIBKO ¢ TBOPeHHMAMHE rpe-
_geCKHX YYEHHX, HO U JOCTAKeHHAME apabcKo# m gEAnACKOH
paydHOH MEICIE — aureGpoi m JecATHYHOR cmeTeMod cume~
JeHUA. :

B apaGcknx yueOnux BaBefeHHAX modydmi ofpasobanue
n Jleomapyo — CHH MH3AHCKOTO KyIIa, TOPrOBABOIEro B
Amxnpe. B cpoeii kaure «Liber Abaci», Bumenmei B 1202 r.,
Jleonapno, monyumsmmii mpossmme (QuGomauym, mpmBer B
cacteMy BCio apudMeTHKY apaboB, HEKOTODHIE CBe[IGHHA IO
reomerpun EBriamaa B 0Gabua K HAM De3yabTarH CBOOX
mauckannii. Tpyn @abonaudu comepsal B HOBHE KoMbuna-
TOpBHE 3a1a9d, HaupuMep o6 OTHCKapUA HaMMeHBIIEro KOJA-
yecTBa TAPh, ¢ MOMOMBIO KOTOPHIX MOJKHO HOXYIHTH Ji0GoH
measit Bec or 1 no 40 ¢ymros. Paccmarpmean Jleomapro
¥ OTHCKaume HeAHX pemenuii ypasmemnik. B nanbueiimem
aHAJOIWYHHE 83434l HPHBEJA K OTHCKAHHUI0 KOJIHIECTBA
paTypalbHHX pemIeHHd CHCTeM YpaBHGHHE H HEPaBeHCTB,
KOTOPO® MOKeT pacCMATPUBAaThCA Kak OfHA u3 rias KomGm-
HaTOPHUKH. :

Ho rxasmoft sacnyroit Jleonapno mepes KoMOmEaTOpmKOX
6HIO TO, 9TO OH CHOPMYJIRPOBA H Peini 3aa1y O KpOoJuxax.
Co npeMeR TpeYeCKUX MaTeMaTHKOB OLLIU H3BECTHH JBe HOC-
7leI0BATEABHOCTH, KAKAMA WIeH KOTOPHX MHOJYy4aacA IO
ompefieleHHNM UpaBUAaM U3 OPEeJHAYMHEX -- apugumerd-
gecKas W reoMerpudeckas nporpeccun. B sanate Jleomapno
DOABANACL HOBaA MOCHEA0BATeNbHOCTh, WIEHH KOTODOM
6uind cBA3AHH APYT € APYTOM COOTHOMERHEM Uy = Up-1 + Un-3-
A10 6maa mepsag B mMCTOpHM Hayk: (opmylra, B KOTOPOX
CHefyIOMMAi WieH BHpa)KaJACA dYepe3 [BAa MPEARAYMHX.
HlogoGure ¢opMyJAH NHOJYYAAA HA3BAHNO %nyppeHTHHX
(oT naTEHCKOrO recurrere — BoaBpamarbcs). Merony pexyp-
peaTHLX GOPMYJ OKa3aJICA BIOCIEACTBUA OJHAM H3 CaMhIX
MONMHHLX JJfA pemeRus KoMOMHATOPHEIX 3agad.

Hrpa B KoCTH

3naunTenbHHE TONUOK K PA3BATHI0 KOMOGHHATODHKH AalH
a3apTHHe HTPH, CYMecTBoBaBmue eme B FIyGoKo# ApeBHO-
CTH, HO HoJAy4uBIIHe 0CoGeHHO@ pacHpoCTpaHenue IoCike
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KpecToBHIX moxonos. HamGoxpmee pacnpocTpagenne mosty-
upjia ITpa B KOCTA — JIBa HJIM TPH KyOHKAa ¢ HaHOCeHHHIMH
fia HUX OYKAaMW BHIOPACHIBAJAK HA CTOJN, W cTaBKy Opan BuO-
pocnBmE# GOXLMYI0 CyMMy O49KOB. B Koctm wrpanm moscio-
7y, BHIAIPHBasA B OPOUTPHIBAA B HAX 30J0TO, 3AMKH, [Aparo-
TleHHHG KaMHE ® Jomajeil. AToc — oxmd ma repoes «I'pex
MYLIKETEPOBY — YMYAPHICA UTPATh B KOCTH Haske HA CBOETO
cayry I'pumo. [Tocranosiienus HeprOBHMX cOGOPOB, MOYYSHHS
CBATHX OTINEAbHAKOB HOJHBEI TPO3HBIX 3AIPETOB 9T0# UTPHL.
MycyabManckue yuense DUCAIH PO UTPY B HAPHH, B KOTOpPOi
MepeBIKEHAA MameK onpejeaaioTea 6pockod Koctel; «Raxr
;ke OTBPATUTENABHO A MYJAporo craTh pafoM aAByxX Kammei
JI0 Tarkolf cTemedm, YTO OH BPYTaeT CROS [OCTOSHA® H - CBOIO
8eMJI0O B HX DPYKd, W OHA NPUKASHBAOT €My H 3a0pemalor,
a OH HOAIUHACTCS HX PYKOBOAETBY Golbime, 4eM MOOAYMHAESTCSA
BepOaIOf, KOTOa ero BeJeT MAIGHbLKad JEBOUYKAY.

Ho smar0o He momorano, m B M1050M ropode MO:KHO GEITO
fgabaofaTh KapTHHY, onucaHmuyw B «Bosxecrsenmofi Kome-
puny Jlanre: ‘

Korna romuaercs wrpa B Tpm RocTH,
To ppourpasmuii ceoBa ux Geper,
1 meder @x onuMH B YHHIOH BJIOCTH}
Jlpyroro mpoBokaeT Becb HAapPOf..,

HecmoTps Ha ApeBHOCTH TP, B KOTOPHX NPHMEHAJINCEH
KoCTH (apXeoJOoruiecKne PACKONKA HOKA3adH, YTO UIPAlb-
HEIe KOCTN OLIIN 3HAKOME eme 9TpycKaM u murteaaym Moxens-
#o-Jlapo), oHE f0aTO0 He HOABEPralUCh MATEMATHICCKOMY
neccnenosannio. Ho mrporn, seycrammo yuparkEsBmmecs
B Opocanmn KocTeil, 8aMeTHIn, 9TO HEKOTODHE CYMMBl 0UKOB
BHIAJAI0T 9acTo, a Apyrue — penko !. [luragce momATH
B 9eM [eJ10, COCTaBANH TabIAOE, HOKA3HBABIINEG, CKOJIBKHMNA
cnocoGaM: MOKHO HOJAYIMTh TO MM HHOE UHCAO 09KoB. Ha
OepBHX MOpax HMHOTAA AONYCKakach ommbKra — MOMCUHUTHIBA-
W JHlIb YACAO Pa3jNYHHR COUeTAHHi KocTeil, maBaBITHX
nangyo cymmy. Hanpamep, apn 6pocanuu nsyx Kocrei cymma
6 moxyuaerca us cogeramuit (1, 5), (2, 4), (3, 3), a cymma 7—
u3 coueranmit (1, 6), (2, 5), (3, 4). Tar rak B oboux cayuaax
O0Ty9aeTcsl TPH PAas3IAdHEIX COYETAHHA C AAHHOH CyMMOIL,

} CaMo cioBo ¢asapTanify UpomcXoawT 0T AapaGCHOTO €azapy— TPyd-
Hbiff, TAK HA3LIBAJR DEJKO BUIajaBiUde KOMOUHALHHE KOCTeH.
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fo MOKHO ¢JenaTh ommOOIHHIA BHIBOX, 9TO CYMMEI OYKOB
6, 7 1 8 (ramke mnoxydaemas M3 TpPeX COYETAHHH RocTei)
JOJUKIH BHIANATh oauHaxoso dacro. Ho sto mpormBopednt
ONHTY — 7 O4YKOB BhIagaer wame. /lexo B Tom, WTo mOpu
GpocaHnA ABYX KocTeil coderanne (3, 3) M0KeT GHITH HOTYICHO
e[WHCTBEHHEIM 00pa3oM, a coderanue (3, 4)— mByms CIOCO-
Gaym, OtuM ofbacHserca GOxpmmas dYacrora BHIOAJCHH
cymuH 7.

TaruM o0pasoM; OKasaxoch, 9TO HAA0 YIATHBATE He
FOJMBKO COUCTAHNSA OYKOB, HO H HUX HOPHAJOK.

Boee CIOMMHEME OKa3aluch COOTBETCTBYIOMME MCCJIN0-
paHHA JUIA Tpex KocTeidl. 37ech npu ydeTe HMOpAAKA KoOCTel
oxasmBaerca 216 pasamummix xKomOumanumii, a Ge3 yuera
mopsfKa — JEmbL 56.

9tuMp BompocaMd BaHEMATHCH TAKHE H3BECTHHE HTANb-
ancene martematmkn XVI B., xar JI. Kapapamo, II. Tap-
garbg uw ap. HamGosee monmo mccaenosat ero B8 XVII B,
Tammneo Ianmiefi, HO ero pyxomucs ocTaBajiach HeooyOIUKO-
pauno#i go 4718 r.

Hrpok m yuensie

OngmuM 13 caMHX a3apTHHX HTPOKOB B KoeTE B X VII 8. Gun
meBanne ne Meps, menpeprnBHO m300peTaBmull HOBHE BHAH
cocrasannii. Hanpumep, on npemmoskni, ato Gyner Gpocarth
YeTHIPe KOCTH H GPaTh BRIATPHI JIMINB B CIyYae, KOTAA XOTHA
On onmHa m3 HEX oTKpoerca ua mectn. OgRako BCKOpe €ro
NapTHOPH OTKA3aAuch OT YydYacTHsd B TaKod Wrpe — mie-
BIbG Wam@ BHATpLIBAN, 9eM mpourpuBai. lTorpa me Mepa
opuayMal HOBHI BapwaHT — OH 6pocal HECKOIBKO pas
Hnapy Kocreit m Gpaj BHUTIPHIN, ecJd X0TA OH pas BHIagald
Ase mectepka. Hano O6wino ammb onpexelnaTh, CHKOJIBKO Cle-
ayer cpenath GpockoB, 4To6u mrpa OHja eMy CTOIb K6
BHIOfHA, KaK @ mepsad. Illesanpe pemnx, 910 Hamo Gpocarsh
Koctm 24 pasa. Benp npm wersipex Opockax omHo#l kocTH
Wecrepka Brmazaia 0ojiee WeM B DOJOBHHG CIyYaeB, 8 TaK
-KaK BTopag KoCTh faeT WMeCTh BAPHAHTOB BHUAJGHNA, TO
¥ Hago ywmmoxHTH 4 Ha ©.

Paccyxnenne rasanocs GesyKopmsHeHHLIM, HO OOHT He
noaTBepama Hage:xn ne Meps — Temeps OH CTAJ Yalle IPOHT-
“PHBaTh, 9eM BHIMIPHBATHL. B moaHom Henoymenud oH obpa-
YRJICH 8a pasbACHEHMAMU K ABYM KPyIHeAIEM MaTeMaTHKAM
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Gpannue XVII 8. — Baasy [lackano m Irepy Depma.
Pas6upasch B 970if m APYTHX 3a/]auax, MOCTABIEHHEX HEpes
mmuma fie Mepo (B wacTHOCTH, B 337aUe 0 pasjielie CTABKH, eCJIn
CepHsi mapTHii He saKomuena, HpHYeM ONHOMY HTPOKY OCTa-
J0Ch BHATPaTh OJHY NAapTHIO, & BTOPOMY — [Bé NApPTHH),
one chopMyIHPOBAN H A0KA3AMH IepPBLIe Teopemﬂ KoMGu-
HATODHKH @ TeOpnd BeposTHOCTEi,

Hosas BeTBp MaTEMATHKR

Pa6orn Ilackana m ®epMa osmamemoBanm po:RneHH® ABYX
HOBHIX BeTBeit MaTeMaTHUeCKOH HayKA — KOMOHHATOPHKH B
reopum BeposTHOCTe## Ecam mo Hux komGuHatopable Tpo6-
JIeMH J¥Ib 3aTparuBajuch B o0MAX TpyHax mo acTpolorumd,
SMOTAKe M MaTeMaTAKe, & Golbmeil 9acThi0 OTHOCHIHCH K
ofinacTn MaTeMaTHYeCKHX paazBaegennmit, To y:ke B 1666 r,
Torrdpup Bmasreasm JleitGumu nybamryer «mccepranuio
0 KOMOMHATOPHOM HCKYCCTBE», B KOTOpOil BOepBie MOAB-
afgeTcaA caM TepMHH «KomMOmaaTopawiy. Turyavumit amer
KHUTH [{BafLaTHIETHETO0 aBTOPa, MMEBINEro yiKe yueBym cTe-
neas GaxamxaBpa... OpEcOpydeniuu, ofeman UpPHAKEHUA
Ko BCeM 06siacTAM BayKE @ HOBHIH HOQXOM K JioTHKe Haobpere-
HOA, & TeMaTHKa BBeJleHWA MOTJa CONEepPHHYATh 0O CBoeli
mppoTe ¢ uUporpaMMmoi, KOTOPYIO, KaK CBANETENABbCTBYET
JIsrome Rappoan, namerna Inoruuk gaa 6ecen ¢ yerpunanm,
IIpaBma, o KopoasAx m KanycrTe pedrm TaM ne GLlo, HO 3aTO
IpOBOSraMlaioch HPWIOKEHNe TeOpPHM K 8aMKAM, Opra-
HAM, CHJLJOIH3MaM, CMEMICHHI0 LBETOB M CTEXOCIOKEHHMIO, K
NIOrAKe, TeoMeTpHN, BOGHIIOMY HCKYCCTBY, TPAMMAaTHKe, I0PAC-
OPYAeHIUHA, MeIWIOEHEe H TeoJoTHd.

Opmako mpo aTy HQuccepTanmuio MOKIO CKasaTh To ke,
aro Mmmanyun Kamr ckasan o Bcem TBOPIECTBE JleiiGanna:
«3uamenuruii Jleiiann o6aanan MHOTEME RefCTBUTENbLHHIME
SHaNMAMH, KOTODHME OH oborarmn maykm, Ho emie Gonee
rpaufinossbl Oplim ero 8aMEICHH, BHIOOAHEHMA KOTOPHX MUp
THleTHO oOT Hero sxpam». nmecepramms JleitGmuna poaskna
Onna cTath Jub HavanoMm Goiabpinod paGoTH, 0 KOTOpol oH
9acTo yOOMITHAJA B CBOMX NHCBMAX M MEYaTHHX TPygax B
Qi KOTODOHl fieJiall B CBOHX SAHMCHHX KHWKKAX MHOTOYHCS
nesnbie saMeTkH. M3 mux Bmpamo, wro JleiiGaun mnammposalt
B1A KOMOMHAaTODEKE Bce HOBHEe B HOBHE NpAIOMenma! K
KOZUPOBAUKMI0 ¥ [IeKOJU[OBABHIO, WIDaM, CTaTHECIAKe, Teo~
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an pabmonermit. OB cumTai;, 9o KoMOEHATODHKA NOJLKHA
paHEMATECA OJMHAKOBHM H PasidTIHHM, HOXOKHM W Hemo-
x0KEM, a6CONIOTHHM H OTHOCHTOIBHLIM PACHOJOKEHHeM, B
ro BpeMs Kak oOHYHAs MaTeMaTHKa sammMaeTcd GoupmmM
MaJBIM, SIUHHENEH B MHOTHM, HeXnM H dacTbio. Mmnvm cio-
pamd, mof, KoMmGmmaropmroit Jle#6muN monmMan mpUMEpHO
To, 9T0 MHl Temeph Ha3LIBaeM JMCKDETHOH MaTeMaTHKOM.
K o6nactm kombuHaTopumkm Jled6mun oTHOCHA H «yHHBEp-
CafbEYI0 XapPAKTePHCTHKY)— MaTeMAaTHRY CY:RIEHHH, T.e.
npoobpas HHHeITHe# MaTeMaTHYeCKON JIOTHKH.

Mpoexts: Jleli6Emma Kazanuch HecOHTOYHHIME BAPaBO-
MHC/SIMEM MaTeMardKaM ero BpPeMeHH, HO ceffyac, mOCIe
co3laHmsA OHCTPONeHCTBYIOMEX BHIACIATENbHHX yCTPOMCTB,
MHOTH® IIaHH JlefiGEuma CTal® OPETBOPATHCA B KU3HB, &
[ECKDETHAA MaTeMaTHKA BHPOCAa B CBOEM 3HAYEHMH HAC-
ToJNBbKO, 9TO Havajia CONEPHMYATh C KJIACCHIECKEM MaTeMa-
THYECKUM AHATU3OM.

B 1713 r. 6sua onybaurosana kmmra «Vckycerso mpen-
monosenmity fiko6a DBepuyanm, B KoTopofl yKasHBaXuCh
GopMyJIH NS YHCAA pasMeIeHHil U3 1 AEMEenToB WO K, BH-
BOTMIUCH BHDQKEHASA AJS CTEIeHHHX CyMM H T. . 3aMe-
waTeJbHB® NOCTHAHAA B 06i1acTHm KoMOMHATOPHKA IPHHAL-
nemar ofHOMy W3 Beamualimmx MaremarmkoB XVIII B.,
Jeomapny Oiinepy, mBeinapily, HIPOMKEBIIEMY HOYTH BCIO
xus3Ep B Pocemu, rae on Gnir wiemoMm IlerepGyprekoit axa-

gemunm Bayk. OcHOBHasA dJacTh Hayumoii paGotal Jitnepa moc-
BSNIEHA MATeMATHIECKOMY aHAJHM3y, B KOTODOM OH IIPOJO-
U HOBEIe IYTH, CO3AAJ UelHil pAJ HOBHX obiacreit ® mox-
BeJI MTOTH HCCIeHoBaHEAM B aApyrumx obaactax. Ho y Diine-
- pa XBaTalQ BPeMeHH DPasMHILIATE M O 8ajadax, KOTODHE,
. Kazajioch OH, HO BaCHy:KMBAJWd €ro BHEMAHHA,— O TOM,
MoHo nu oboiitm mocth B HemurcGepre (mume Hammmmu-
rpajie) Tak, 9To6H He MOOKBATH ABAK/IH HA OJHOM H TOM 3Ke
"MOCTY, MOKHO 1M nocTaBuTh 36 opmnepos ma 6 pasmEX moJ-
KOB Tak, 94To6H B KayKIoil MepeHre B Kaskgoil KoJoHHe OO
1o ogHOMY OdHIEPY KasKZOro BOMHCKOTO SBAHUS H3 KajKIOTO
HOJKa, CKOJBKUME CH0CO0AMH MOKHO PasGHTh JaHHO® IHCIO
Ha ciaraemsie m T, i. Ho, crpanmoe geno, paGoTa o Mocrax
ABMJIACh BEPHOM, H3 KOTOPOTO BIOCJEICTBHE BHPOCIH TO-
HoJorua m Teopua rpados, samaza o6 odmmepax oxasaisach
celiuac cBAsapHOM ¢ INIAHMPOBAHHEM OKCOEPHMEHTOB, @
MeToJH, HCHOAb30BAHHKE HPH pPEMeHHA 3ajadl o paslbme-
WHR 9mEces, HOCHe ZNUTEJBHOTO H CJOKHOTQ OYTH PasBUTHA
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npeBpaTANACh B HayKy o0 mATerpanbphx mpeobpasoBaEmAX,
opEMenseMyl [ pelleHnA ypaBHenHil MaTeMaTHYECKOH
dusnru.

Iocne pa6or IMackanas m Depma, JleitGamna m Oitaepa
MOKHO ObuTO ysKe roBOpUTH 0 KOMOMHATODHKE Kak O CamMo-
CTOATeNbHON BETBN MAaTeMATHKHM, TECHO CBA3AHHON ¢ gpyrumnm
ofnacTaMp HayKH, TAKMMH, Kak TeopHA BEPOATHOCTeH, yue-
nue o pagax m T. 4. B xonme XVIII 8. pemenwnii ywemmi
I'magenGypr @ ero y4eH®KA CcejJalid [aie MOOHTKY MOCTPO-
aTh o6mylo Teopuw KoMmGmHartoproro ananmsa. OnHako oHa
He yBeHJallach YCUeXoM — B TO Bpema emie He Onao Hakol-
JIeHO [OCTATOUHOIO KONHIECTBA BAJKHBIX W HHTEPECHHX 3a-
Aad, KOTOpLle MOTId 6w gaTh HeoOXoguMHEE (yHgaMeHT ng
TaKo#l Teopuu.

B XIX B. B xope wccnenopanuit mo KoM0MHATOPHEE CTa-
AW OPOCIEKUBATLCHA CBE3M DTOM TEOPMH € ONpPEReNUTEeNsAMH,
KOHEYHBIMHE [EOMETPHAMHA, TFPyULaMH, MarTeMaTHYeCKOH 1o-
TuKoil 1 T. g.

HMludpsr 1 anarpaMsl

He Tonpko asaprele nIpH gaBaidd Ommly gag KoumGmAaTOp-
HEIX pasMmbimaenuii MatematukoB. Eme ¢ gasamx mop puo-
AOMATH, CTpeMAch ¥ Talime gepenuckm, msobperanu Bce Go-
nee u Goaee caoxEEe MuQPH, a CeKpeTHHe CAYMROH Jpyrux
rocygapers ourainch 9T mudph pasragatsh. OgsuM B8 mpoc-
refimux mudpos Ouaa «rapabapckag rpaMoTas, B KOTOPQH
6yKBEl BaMEHANUCH JPYTHMA [0 OOpENeJeHHHIM HPABHIAM.
Ognaro Taxme wWudpH JETKO PasraghlBATHCH HO XapaKTep-
guM cowerappam 6yks. Iloatomy cranm mpumenaTs mmdphr,
OCHOBAaHHHE® HA KOMOWBATOPHHX NpPHHOUNAX, HAIPEMED,
HA pPAa3AUYANX DNepecTanoBkax Oykm, sameHax OykB ¢ mc-
[O0Jb30BAHEEM KNIOUEBHIX CJIOB # 7. .

Jas kopmpomamms u pacmmdPOBKE IpPHBAEKANACH MaTe-
marukn., Eme B koume XVI B pacmmdposroit mepennckm
MesR[y OpoTHBHHKaMmm (pammyackoro kopoas I'empuxa III
¥ WCODapilaMm SanumMalicsi OfWE E3 cosjaTelell CoBpeMeRmolt
anrebpn @pancya Bumera. A B Amramm XVII B. momap-
XHUCTCKU@ 3aroBOPIIEKE Hopaskajmch OHICTpoTe, ¢ KoTopoh
Kpomsear npornkan B mx 3ambican. Momapxmerw cumranm
muaPph, KOTOPLHIME OHB [OJH30BAINMCh ODE NEPEHHCKe, He-
pasrajblBaeMbhM®, @ CUNTalm, 9TO KIWYN K HUM OHI@ BH-
HaHH KeM-To @3 y9acTHuKoB sarosopa. M inmmp nocae ma-
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peHEsA pecoybamkd @ Bomapenus Kapaa IT onm yamamm, 910
pce UX WAQDH pasraluiBaj ofMH H3 NyIMMX ARTIHACKAX Ma=
reMaTHKOB Toro Bpemenn, mpodeccop Oxcdopmcroro ynusep-
‘cprera Yommme, o6iafaBmmit ACKIOYETNbHEMA KoMOmHa-
ropusIMH cnocobrocTaAMH. OF nRasean ceba ocHoBaredeMm HO-
poif HAyKm «kpuoTorpadumy (TaiiHommen).

[Mudpama moab30BaluCh He TOJIBKO MHIIOMATH # 3a-
ropopmukn, Bo u camu ydenwe. [lo XVII B. moarm me cy-
MeCTBOBAJIO HAYUHHIX JKYPHAJIOB. YdYeHble y3lnaBal: o TPy-
[laX CBOHX KOJUlel M3 KHHF M 9aCTHHX OHCeM. ITO CO3a-
paso OonblIe TPYJHOCTA OpU onyOJHMKOBAaHHM HOBHX pe-
gyJbTaTOB — Be[b MEUATAHWE KAUP 3AHAMAIO [EJIHe IO,
a HAOWCATh O CBOEM OTKPHTHE B YaCTHOM OHUCEMe OHJIO PHC~
KOBAHHO — HE DPOBEH 9aC, KTO-HAGYZb NPHUCBOUT JOCTHHE-
Hye, W IOJH [OKasnBall, 9To OH He caM NmpuAyMat, a ysHal
73 monydernoro muchbMma. IloaTomy wacTo BosmmEaim CHOPH
o mpmoputere. Eme B xonme XVII B. mum goarue cuops o

“mpmoputere Mexpy Heoromom m JlefiGnuuem (o ToM, KTO
“pmepBHIil OTKPHI HuddepenluanbHoe W HHTErpalbHOE HC-
upcnenna), Hootomon u I'yroM (xTo mepsnii cdopmyiampo-
BaJ BAKOH BCEMHPHOTO TATOTEHHA) W T. .
A B pgpesrocTE ApXmMely NPHILIOCH Jajke OYCTHTHCA HA
xurpocTh. Horja EeKkoTOpLIe ajleKcaHJPHHCKAEe yIeHbe NPHC-
‘Bomim cefe ero pesyibTaTH, O KOTODHIX Y3HAIE U3 MOJY-
’MeHHBIX OT HETQ LHECEM, OH Hanmcal M elie ofHO HOCJaHue.
"B HeM cofep;RalHCh COBEPHIEHIIO 3aMeuaTeJdbHE® NPaBHIA
IIA BHUNCJAeHNMA miomajgeil ® 00beMOB pasiMYHBIX QHUryp H
rex. AlexCamJpUiiNLl CHOBA CKasakH, 9T0 8TA (OPMYJH OHH
JaBHHM-JaBHO 3HAKT I HAYEro HOBOro ApxmMel EM He C000-
maa. Ho Tyr BmsAcHmioch, 9To ApxmMeJ moiiMan mX B Jo-
BYIKY ~ COOOIIeHHB® B DHChLME pesy/ibTaThl Owim Hesep-
grmal

Jlns Toro urolnl u mpuopuTeT 06ecneduTs, ¥ HE JOIYCTUTD
Ope;KIeBPEMEHHON OrNAaCKM HOJYYeHHRIX DPe3yabTaToB, yde-
HLle B KpaTko# ¢pase (OopMYAMPOBAIH CYTh OTKPHITHI, &
LOTOM WepecTABIAIN B Hed OYKBE H HOCHJIANE LECHMO C
mepecTapieHHNME OyKBAMHE CBOMM KolueraM. Taxme TeKCTH
€ mepecTaBieHHHME GyKBAaM@ HA3HBAKTCA QHAZDAMMAML,
lanpumep, cnosa «Mocksa» m «cmokBar— amarpammet. Hor-
Ia e mevaTajach KHUT3 ¢ HOOPOOHEIM HM3710:KeHHEM Pe3yib-
T&TOB, B Hell fJaBajack W pacludpoBKa aHATPaMMH.

Onmaxo He Bcerja aHarpaMMH @O3BOJANH COXPAaHHTH
Taitny, Korga I'oiirenc oTkpma mepshil coyrEmk CaTypHa ®
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onpejie;m -IEPHON €r0 BPAMeHAS BOKPYT HJIAHETH, O W3-
NOKHMJ CBOE OTKPHTHe B AHATPAMME M HOCHAJX ee CBOHM KOJI-
aeraM. OfHaKo y:Ke YNOMHHABIOMHCA BHIT® YOMIHC; HOTy-
9pB BTy aHATPaMMy, Pasrajall ee, HOCH® Yer'0 COCTABHI €BOX
amarpamMmy ® mocnaix I'oiirercy. Horga yuenue oGmenaamcy
pasraJikaMd aHarpamM, To HOJYYAIOCH, 9T0 OyaTo 6 You-
amc eme po I'ofirenca cpenan To ke camoe oTkpuTme. Ilo-
ToM YoINHC mpH3EajcH, Yro moamyTma Hap I'niiremcom,
aTo6H /[0Ka3aTh GeCHONe3HOCTh dHATPaMM B Jeje TalHONECH,
Onparo, xota Toiiresc m cam Gma GoxsmmM iobuTeneM p
SHATOKOM KOMOHHATODHKH, OH HE ONEHWI MYTRKE B paccep-
JMICH.

Heporandn m ramaonmcs

Hasuxn B pasrafike CIOKHHX @UPpPOB MOMOTIN YYEHEM,
KOTHAQ AapXeoNOTH CTaJHW OTKANKBATH KAMHH H YEPENKH ¢
TAaRHCTBEHAHIMA 3HAKAMHA — NHCHMEHHOCTBIO, 8aMOJKIIeH Hec«
ROJLKO THCAdYendeTud ToMmy Hasan. OjgHEM H3 cCaMHX saMeda-
TeIbENX YCIEeXO0B B Aeje pacHAPpPOBKEA TAKAX TEKCTOB OKLIO
npourenne ¢pannysckam guinonorom Hamom Dpancya Mlam-
HoNbOHOM HeporandoB, KOTOPHMHA OUCAIHM eTHOTAHe elme Ho
TOro, KaK BOSHHKJA HAYKA y JPEeBHHX TPEKOB.

Y IllaMnoasosa OruiE OpeqIECTBEHHHKH — MIBEICKUH
apxeoaor [l. Orepbnax m amrnumiickmit ¢msux T. I0mr, Ko-
TOPHe HOABEPTIM erHOETCKHE TeKCTH KOMOHHATOpHOMY aHa-
ausy. B mx pykax 6nim «OmamHrBEY»— HAJONCH CREeX3HHHS
ONHOBDEMEHHO Ha eTHNeTCKOM B rpedeckoM sanikax. Cpas-
BmBag 06a TeKcra B BHIAICHAA HOBTOPAEMOCTh IpyONm BHA-
KoB, Orep6iaax omosEal HEKOTOPHE S8HAKE TAK HAZKBAeMOTo
IeMOTHYECKOTO NWChbMa — MO3JHEH CcTagu@ pasBUTHEA ern-
HeTCKOM mHCBMEHHOCTH. A cospgaTedb BoanoBo# ontmrm To-
mac JOur a06un Ea KAREKYJaX OTAOXHYTH OT Pas3MNINJIEHAH
Ha (QUsHYeCKHe TeMH W BaHMMAJCA To Ramamarpadmeit, TO
cocTaBiennmeM aixdaBATOR WHOCTPAHHHX ASHKOB, TO... TaH-
namm ma caabo HaTAEyTOM KaHaTe,— no Muermio IOmra,
BCE, ITO MOT C/IeNIaTh OfIAH TeN0BEeK, MOT HOBTOPHTH APYroi.
B 1814 r. om B3aa ¢ coboit Ha KAHUKYJH JpeBHEETHOETCKUH
pamApyc u monpo6oBax npogects ero. He mmea momxmolk ¢u-
JIOMOTHIECKOH IOJrOTOBKH, IyTeM JHIOb KOMOHHATOPHOI?
HCClIeIOBAHAS TEKCTA OH IOJYYHJ BHTEPECHHE DPe3yJIbTaTH)
a sateM moupoGosax gmraTh meporampu. Hoe-rkarkux ycme-
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goB- 08 nobmiaca n sftech, Ho Crasaltoth HepoctaTodHoé sha-
pre A3HKOB — OH HCKaJ meporamdul He TOJABKO JJIA COTIAc-
guX, HO O JAA NIacHHMX GyKB, a B ermmeTCKOM HUCHMe riac-
pgeie omycranmes. Jlmme Ilammonromy, couerasmemy He-
saypAABL KoMmOmEaTOpHHE Aap ¢ rayowailmmM SHAHAEM
¢mnonorua, ynaloch MPoTecTh HOPOTAMPEL.

CrnoxHOCT 8ajaud, croAsmelt uepes [lammoinoHOM,
yeyryGasnack TeM, 976 He OLuiE M3BCTHH HH ASKEK HaJNU-
ceii, HE cMuicH sHakoB. OfHAaKO, BL/EJEB SHAKH, KOTODHE B
rpedeckoM Texcre oGosmadanm mMeHa napelf, Iammoxson
06HApY/KIN, 9T0 HeKOTODHE 8HAKW B uMeHax ¢apaoHos llTo-
nemea 1 Hameomatpw cosuapator. Tax Omanm HaiifileHB 8Byda-
pEs meporamdos, osHadaBmEX GYKBH «m» # «b» (Ko 8TOTO
mecta gomen u I0mr). A satem Illamnonsonm mpoden mMena
pmmcrux mmmepatopos TuGepnsa m Tpasma, npesanx ¢dapao-
poB Pamceca m TyrMeca — K109 K 9TeHHI) HEpOTIUOB,
yTePAHHKA HECKONBKO THCAYeNeTHH ToMy Hasaf, 6nin
BHOBB OOpeTeH.

910 GHIIO TOPKECTBOM KOMOMHATOPHOIO MeTOAa B 4TeRHHA
3a0HTHX OHChMEHHOCTefi, ocnopanHoro Ha nabalogeAnAX
HAT TEKCTOM, HA CONOCTABJENHA WOBTOPHEMOCTH KoMOHMHA-
muit cToB @ rpaMMaTHdecKnX $opM B codeTaEHH ¢ Coobpaskes
HEAMH, CBA3AHHHMM € HasHaveHOmeM HAJOHCR, BpeMeHeM H
yCIOBHAME €€ COCTaBJAEBMA W T. A.

Eme TecHee cBasaHa ¢ koMOmEaTopuKoil HCTopHA pacmud-
POBKH RINHONHCHHX Hafmmcejt. Mcropmeam ypanocs ycra-
HOBHTH, 9T0 TH Hajgmuch OLJIE CHeJaHH B SNOXY AXeMeHH-
KoB, npasuBmux B VMpane nBa ¢ 0oi0BEHOH THCAYENETHS TO~
My Hasaj. DHam cpelaHsl B OpeJioJIoyKeHMs O A3HKe Ha/-
oucer. A moToM KOMOMHATODHHE aHaJE3 TEKCTa BCKPLI
YacTo HOBTOPABNIYIOCA Tpynmy H3 cemm smakoB. Mmorza
9Ta rpynia OOBTOPAIACH ABAKAH NOAPAMN ¢ HeGoabmuMuy H3-
menesmama. M parckumii ywemmis Mionrep pemmi, 4To 9Ta
rpynna osHAa4aeT CA0BO (aphb», & MOBTOPEHHAA IBAMKIE —
«naps napeir. Ho ysnars sBywanme sTux smaxoB Miontep He
cyMea. DTo cpemana Mojofoil Hemenkmii yamreas I'poredenn.
Jl6rrens pasni@mYEHX roJOBOJOMOK H TaiHomHCH, OH Of-
HayKAH (KAK IIacUT Dpefande, mocie Becejoro sedepa B JIpy-
MecKofl KOMIAaHMHW...) BaKAKYWA HapH, 9To pacmmAPpyer
RIMHOONCH. ARaJIH3HAPyA COYeTAHUA SHAKOB OKOJO THETYINO0B
«maph» m «maps napeii», I'potedeny obnapyui, 9T0 HEKOTO-
pEle¢ W3 BEHX BCTPEYalOTCHA B DAsHHX NO3ULHAX. Otrciona Onin
ChenaH BLIBOJ, 9T0 9TO MM HapdA, KOTopoe B MUOH LO3HNUA
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03mavaeT 4CHO MAPA TAKOr0-T0». OTO NO3BOJMIO OMO3NAThH N
Ipyony SHaKoB [ CJI0Ba «CHHY. B opmHoM MecTe mocae
9TOW rpynnn BSHAKOB HE CTOAJNO CHOBO <Kmapss. SHAYUT,
peman I'poredenn, napb, 0 KOTOPOM UIET BIECh PeTb, HE Obin
CLIHOM Tapsa — ®To OmJI caM ocuoBaTenb gumuacTum lapuii,
cun I'meracma, A rar wkar Jlapmit 6ma otmom Hceeprca, To
y I'poredenna Goiim B pyraX 8ByKoBHE sHaueHus 1A BHA-
KoB, BXougmeummx B8 mmeHa «lmecracmy, «[lapuity, «Hceprer—
HAYaN0 pacmu@pOBKE KIMHONNCH ObIIO WONOKEHO,
HomOumaropuka mnosBoimia IPOUECTh M KPUTO-MHKEHC-
Koe nmpefimoe nuckMo. IlepBrie mpounsie ocnoBH meIHQPOB-
KH 9Toft mmcbmenmocTm sanoskmaa Ammca . Ko6ep, samu-
gusmasn B 1932 r. JORTOPCKYI0 AUCCepTALHIO WO MaTeMaTHKe
B Honymbuiickom yumsepemrere. llapsaay ¢ uccnemosanuamn
o 9mcToil MaTeMaTHKe OHA MHOTO CHJ yAedsaa paciiuppoBre
ADeBHAX nucbMeHHocTeil. Ilayuue smaku KpPHATCKOTO LIUCHMA,
KoGep ycranoBmia, uto 8To NUCHMO fABAsIeTCA Cl0roBuM, Ja-
jiee oHa 8aMeTH]A, UTO B HCCIEAYEMBX TEKCTaX HEeKOTOpLIe
CJIOBa BCTPEYAIOTCHA B TPeX pasimvakXx GopMax, OTIUIAIoIIH X~
¢d Apyr OT Apyra HeCKONBKMMY HOCJeRHUMHE BHAKAMH, LO-
BHIUMOMY, DQJe/KHBIME OKOHYammamm. A pajdblie oHa Ha-
gaja COCTAaBJSTh IMHIBOCTHYECKHE YPABHEHHAY IJIfA Cjo-
roB, mO3BoAMBHIAE eff HAWTH CJOTH C OJUHAKOBEIMH COrJac-
HEIMH, HO PasHBIMA TJACHBIMH, M OJUWHAKOBEIMH TJaCHBIME,
HO pasHHMHE coriacuumu, B pesyasrate KoGep monygumna
KOODIUHATHYI0 CEeTKy, B KoTopoii BMecTo ocelf KoopiamHar
CTOSJIM HOMEepa IJIaCHBIX U corjacuHux OykB. ¥ 9TOoH CeTKH
6Li1 NEMIb OfMHE HEIOCTATOK — HUKTO HE BHAJ, KAKHE HMMEeH-
HO IJIACHHE H COIVIacHHE 00pasyioT dTy CHCTeMY KOOpAUHAT.
Jlums "epes mBa rojia mocxe CMepTH HCCIeA0BaTedbHUIL
MoJXonoli amrauitckmit apxurextop Maiika Benrpuc, pacma-
PAA ee KOOPAHWHATHYIO CeTKYy, moupo0oBall yrafaTh BHAUYeHHA
HEKOTOPHX INIACHLIX — YMCJAO TJACHHEX MeHBIN® WHCIA
coriacunXx, m mepebGop aywme naunnarts ¢ vux. OfHa ¥s HonH-
TOK OKasalaCk YAauyHoll — TEKCT 8aroBopHA Ha HBHEKe,
BecbMa HanommuanieMm rpedeckuii. Ilo ero me O6mn wmaaccn-
geckuit rpeuecknit asur «Annagsn B «Onmcceny, a rpedecKuit
A3HK Golee pamHedl smoxm. DBenTpmcy mDoMmor sapepmuTh
pacmudpo8Ky BHIHKA SHATOR PAHHEr0 T'PEYECKOro MASHKA
Usgpur. Henmonpaya umena nape#f u CuHCKE reorpagmiecKux
Ha3BaHHWii, HCcAemoBaTeld paclumpPOBLIBAIR ORMH CJIOT 8a
OpyrmM. A DoTOM BaYajlach lleNHAs PeakOus AeMA@POBKE —
TP JecATKA 8HAKOB DOJYUYRJAB CBoe BsHa%eHHe, OJT0 O
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goABHE tpnyMd KoMOMEATODPHOTO MONXOMA; OCHOBAHHOTO HA
cefyoeM TONOKeHHHN, CHOPMYNHPOBAHHOM BerTpucom:
(Ipu OOMHTKE gemupoBaTh MOKYMEHTH Ha HEH3BECTHOM
_asmKe, HANMCAHHBC HEH3BECTHHM MHCHMOM, MHEPBLIA HIAT
cOCTOUT B YCTAHOBJCHHH TeX (YaKTOB, ROTOPLIE CAMA AI0TCA B

yKE DPE DAaccMaTPHBAHUE HMEIOMUXCA B PacHopsIKennu
[OKYMEHTOB. Bropoit mar CocTOHT B TOM, 9TO MCCIE0BATEND
pyTeM TIIATEJIbHOTO AHAAM3a W JOTHYECKOH AeyKIUM BEL-
apufeT, Kakdme BEIBOAE MO{HOQ CHeJaTh U3 9THX OCHOBHHX
{$arTOB.

[Ipn pacmmdposre OGyrBeRHOH THCHMEHHOCTH OKAZHBAET-
¢s BECHMA BMKHLIM OT[eIenve sHakos, ofozmavajmmux rJac-
ghie OYKBH, OT 3HAaKOB, 0003HAYAIOMUX COTJACHHE OyKBEI.
1 speck Ha momomp mpmxoput komGunatopmka. Coperckmit
yuenuii B. B. lllepopomxua ycromosma MeTon, OCHOBAHMBIM
‘ga KOMOHHATODHOM CPABHEHHH JaCTOTH DAsHUYHHX COYeTa-
puil nap sHaKoB. XO0pOIIO H3BECTHO, 9TO B ABHIKAX IJIACHHE U
corliacHLIe ompefeleHHbBM 06pasoM wepelyloTcs ApYr ¢ Apy-
roM. OTo NO3BOJSET pasfeiuTh BCe 3HAKM HA ABe FPYHIHI
TAK, 9T0, KAK OPABHJIO, 8HAKH OJHOH TPYNNLI HepEMeyRaloTCi
B TeKcTe snaxamm apyroil rpynnsi. Torga smarku, BXOAAMHEE
B MeHbHIyIO Tpynmy, GyayT of6osHagaTh TIacHLE, a BXOJA-
mue B 6oJBIIyI0 TPyNny,— COTNacHHE. JTOT MeTOX HAd UC-
cIegoBaTe]0 KJAWY K YTeHWIO KapHHCKUX Hagumced.

KouGunaropnka B Suonormn

Cnommocts crpoenns OmoJOTHYECKHX CHCTeM, WX CTporas
HepapXNIHoCTh, B3AEMOCHAKEHHOCTh OTAEABILIX NPOILECCOB
B IeJoM OpraHmsMe HelalT GHosnoruic GaarofapHBM IIOJEM
nas npunoskenns kombunatopusix meTomoB. Coperckuit Guo-
aor A. A. Jliofnmes mnosarazl fasie, 9T0 CXONCTBO pacTeHmi
I MODOSHEIX Yy30pOB Ha OKHaX ©e caydaitmo — B ofonx
ciiydasax OPOABISIIOTCA ONPENeNeHHE® 8aKOHH KoMOMOMPO-
BAHUA 9acTell B eUHOE IleJoe.

Korga 6unosorm cTanm maydaTh mepefady TeHeTHUeCKoid
nudopmanun y GaxTepuit, To obnapysman, 9To B Opollecce
8TOH mepegaud XPOMOCOMHE IEepPeXoffAT OT ofHoll GakTepum K
apyroii me menmmrom. Oum nHapeAadmck, waydasa Mepeliefmue
9aCTH, BLISICHATH DOPHANOK PacHoJOIKEHAS I'eHOB B XPOMOCOME,
3aecs wXx nOCTHIAA Ha OepBHIX OOPaX Heydauya — Kaprhl
XpPOMOCOM, COCTaBleHAHe B pasmux aaboparopuax, Onam
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HenoXok@ ApyrT Ha Apyra. Onmako TmartenbHo CpPaBHAB MO~
Jy4eHHHI® KapTH, Qpanmysckue ydenne jHaxo6 m Baasmon
00HapyKEJm HX KOMOHHATODHOE CXO/CTBO. DHIACHWIOCH,
9T0 BCe 9TH KapTH OHJE YacTAMH OJHOrO KOJBIA — XPOMO-
coMbl GaKkTepHil 0KasaMMCh CBEPHYTHIMH B KOJbHA, KOTOPHE -
pepejl IepexofoM B ApYryio GakTepmio pasphIBaioTCH, HoOCIe
9ero K OJHOMY KOHIY mpuKpeniaserca ¢axrop, HepeTacKd-
BAIOMHEA JaCTh XPOMOCOMH B APYryw Haxrtepmio. A Tak Kak
paspHBaTHCA KOABOU MO0 B J00oM MecTe, a $aKTop Mor
OPHKpenuThes K JI0GOMY KOHIY, TO M BOBHHKAJO0 BCO MHO-
rooGpasme KapT, KoTOpoe myTalo KapTHHY.,

Mogems JTHR

Opno#t m3 mambonee cnoskewx saranok B G6monmormm XX B.
GLUI0 CTpOeHHe «HUTel KUBHU»— MoJeKyn Gelka W HYKIAeH-
HoBuX Emeaor. Oxasatoch, 9To MoJeKynnl Oelrka — BTO
o0beruHeans HECKOJbKHX [IMHHRIX [emell, COCTaBIGHHHX
n3 20 aMAHOKHCHIOT.

Yro6m pasrajmare CTPYKTYpy xova Om onmo#l menm, ee
OTHENAT OT OCTaJbHHX B HOABEpraioT jeicTBuio depmen-
TOB, paspHBAIOMMX L[enb Ha CTPOrO OMpeeNeHHLI® TacTH.
OTH 9acTH yKe MOKHO HONBEPTHYTH XUMUHYECKOMY AaHANU3Y
1 BEIACHHATH B BHX MOPAAOK aMHHOKMUCJAOT. 3aTeM BOZHHKaeT
ponpoc o c6opke Bcell neny u3 maydsenunx gacreit. [las atoro
cHOBa 6epyT Te ske MOJOKYJH Gelka n MOABepPraioT UX AeicT-
pumo mEHX Qepmentos. Torma omm pacmajaloTca Ha Apyrue
wacTd, CTPOEHMe KOTODPHIX TOoKe Hoxjaercss msydenmio. Ily-
TeM HM3yUeHHS NePEeKPHTHH OTHeNbHBHIX 9acTeil yHaerca BHISC-
HETH TOPAZOK aMEHOKUCJIOT Bo Beceii nemm. Pasymeercs, Ta-
Ko#i KoMOumaTopHEI ananms TpebyeT mpHBJedeHHs MOIUIHOH
pruncanreabnoit Texamkm. Coueras rKoMOmHaTOpHBIE PaccMo-
TPeHHA ¢ W3yYeHHEM PEHTTEHOBCKMX CHAMKOB, YYeHHM y/ia-
J0Ch pasrajaTb CTpoeHme MHOrmX OenkoB, B YaCTHOCTH re-
Morno0mba, WHCYIMHa W JP.

TopsecTBoM KOMOEHATOPHOTO MORXONa K ABJICHWAM KH3-
HY MOYKHO CYMTAaTh pPAcHH(POBKY CTPOEHHA [e30KCHpmGo-
pyxaemnoBoii kmemorn (JHK), cpemammyio B HemGpmmxe
®. Kpurom m [, Yorcomom 8 1953 r. Buo maBecTHo, 9T0
JIHR mrpaer BaHyl0 podb B HACHEIOBAHUE CBOHCTB opra-
PBHU3MOB. JTO HPHBJEKal0 K €e M3yUeHHI0 MHOTHX HCCIe[oBa-
Teneit. XmMumueckmii amanms Ookasad, 49ro B cocras JIHH
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pxopAT Qocdarocaxapatie rpYmNOEL, COCJUHEHHEe ¢ €9eTHpB-
Mg @B30THCTHIMH OCHOBAHHAME — JBYMA HHPEMHANHOBLIMH

03HH M THMEH) ¥ [ByMS HyDHHOBHME (8IeHEE M TIya-
guH), OpAteM NYpHHOBHe OCHOBAHHA IO pasMepaM Goupme
pepavamHoBnx. Taxwe rpynus, coefuseHHEe ¢ OCHOBA-
gEAMH, HAasHBAT KyKieomuldamu. AMEPHKSHCKEA XHAMHK
Yapradd rmarenpmeiimmm o6pasoM HaMepma KOJHUECTBO
pasnuMIHHX HYKJICOTHIOB B JNHHK pacrenmit m KEBOTHHX #
OTKPEUI YIHBHUTEIBHYIO B8aBHCHEMOCTb! KOJIHYECTBO MOJEKYT
afeBHHA BCETJa PABHANOCH KOJHMYECTBY MOJEKy] THMUHA,
a KOJIWYECTBO MOJNEKYA [YaEHHA — KOJAHYECTBY MOJICKYI
H@TOSMHA,

Bompoc cocTosl B ToM, RaK COGJIAHEHN MEHKY coboil By&-
fgeoTHAH W KAk 5To coequHeHAe 00BACHAET TeHeTHIECKHO
csoiicrea JTHK. A sro yixe Ghur Bompoc, CBASAHHLIE ¢ KOM-
6unatopuxoii. Ilo anasormm ¢ paHee M3yYeHHEIM CTpPOEHHEM
GeniKOB BOBHEKAA mpes o cmmpanbHoii crpykrype JHHE.

Kpux m Yorcon pemmnu HauaTh KOMOEHHEPOBATH HYKJEO-
TEXH APYF € JPYroM Tak, 4To0H OHE JaNW COEPANb HYKHEX
paaMepoB (9TH pasMepH OHLIM YCTAaHOBIEHH paHee ¢ MOMOILbIO
PeHTTeHOCTPYKTYPHOTO aHAAM3a). B MacTepckoli HaroToBH-
Ag MoJendm HYKJEOTHHOB M HaJaloch KoMOmHEpOBaHWe MX
Kpyr € ApYroM, KOPPeKTHpyemoe Coo0pasKeHnmAMH, OCHOBEI-
PAOMEMECA HA KBaHTOBoH Mexamuke d Gmoxmvmm. Ilocne
HECKOJBKHX HEYAAUHHX NONHTOK OKA3aJi0Ch, YT0 HamIydTmei
KOHCTpYKUHe{i MABIAETCA BHUOTOBAA JECTHANA, B KOTOPOH
~ docdarocaxapusie rpynnn o6pasyioT mepuia, a CTYHeHBKH
COCTOAIT M3 AP A30THCTHX OCHOBaHHI — aJeHHHA C THMH-
HOM HJIH Tya#gdHa ¢ OUTO3HHOM. TaK KaK KayKAyI CTYNeHb-
Ky Mo;xHO eme mosepayts Ha 180°, To monywaercA 9eTHpe
BHJA CTYHOHeK.

lenernueckuii Rojy

ocne orrpurma Hpura m Yorcoma BOSHMK BONPOC, KAKEM
o6pasom moneryan JIHH nmepegaror opranmsMy WHCTPYKIMR
0 TMOCTPOSHMW INemell AMHHOKMCIOT, COCTABNAKNMUX GeaKu.
Hajy »ruM ponmpocoM sagyMaiCs aMmepHKAaHCKEE (Qusmy
I'. TamoB. Vsmas or Hpmxa m VYorcoma, aro peub HaeT o
20 ammHoKHCaOTaX, OB cPoOpMyImpOBAN 3aKady CJaedyIOIHM
ofpasoM: KakR ¢ mOoOMOMmMBIO 4 BHJLOB HYKJIEO-
THHOB MoKHO BawndpoBars 20 BEZOB
AMUHOKHECAOT?
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Ha mepsmx mopax I'amoB mojBepr Ty mpobaemy umcro
ROMOMHATOPHOMY AaHAJH3Y, BHIEIHB BOHpOCH, KacaBHimecs
KOMOHHATOPHOTO CTPOEGHHS KONA!

1. flBasgerca am koj NuBeliHbM (T. . OTBe4aeT JH IOC-
Nef0BaTeAbHOCTh HYKJIEOTHAOB HOCJENOBATENbHOCTH aMHU-
HOKHCAOT B KOHCTPYWpPYeMHX Genrax)?

2. CROoNbKO HYKIEOTHHOB HYMKHO NJA KONUPOBAHHA 0l-
Holi aMuHOKHCAOTHW (PTO KOJHYECTBO HABHBAIOT K0O06hiM
yucaom Kopna)?

3. Mosxer nim ofHa 1 Ta 3Ke AMUNOKWMCIOTA KOXXPOBATHCSA
HECKONbKIMY 'KoMOHMHAUMAMA HYKJICOTHIOB, NIH, KaK HuX
Ha3LBAOT, Ko0oH08 (Guponcdern KOX wWiM Her)?

4, Mosser aim ofMH W TOT 3Ké HYKJEOTHA yYacTBOBATEH B
KOIHDPOBAHHN HECKONbKHX AMHHOKHCAOT (fABNSAeTCH AW KO
neperprisaouuMes NIW HET)?

DBriam cepvesmnie oCHOBAHMA CYWTATh KoJ| JHMHEHHEIM,
Ia Bompoc o komoBoM umcde OTBET manm MPOCTHE KOMOmHA-
Topume coolpaskenusA: 9ACI0 BUJOB HYKJEOTHIOB PaBHAIOCH

4 (amenmm, ryanum, THMHUH, OUTO3WN), a U3 4 BHJOB MOJKHO
coctapuTe Bcero 16 pasauympix napi

AA AT AT Al
TA IT IT TI]
TA TT TT TI]
HA O 4T 110

Storo Gmno megocTaTouHo mNaA wommpomammsa 20 aMEHORHUC-
sl0T. 3HaUAT, B KoJOH JONKOh OBUIE BXONHMThE DO Kpaiimei
mepe 3 mywrneotmna Coofpaykenusi »KOHOMEE NOACKABANM
TamoBy, 9To ecam Tpex HYKIEOTHAOB OCTaTOYHO, To GonabIiue
Opupofia BpAR JM OOTPATHT, a LOTOMY KOA [HoMsKeH OHTb
TPUIUIETHHIM — 110 3 HYKJEOTH[Aa HA ONHY AMUHOKHCIOTY.

IIpucoepunna g kakaoll ms shinucasanix 16 roMGuHamwMil
no odepens 4 mywrjaeoTmia, monayuaem 64 womOGumanum, a 9TO
Gonpure umcna ammuoxuciaor Temeps Hamo OO [enaTh
BL6Op Memmy OByMs HpennoforkenmamMm! anbo Kol BEPOIK-
Oer, aubo KOKOH ompepedseTcsl He yHopAnoYeHHOH Tpofikoit
HYKJIEOTH/OB, 8 Kak-To mHaue. ‘PyxoBoACTByACH TeMm e
coobpaskenmaMKM okoHommu, ['amMoB pemmi, 970 H3 KaKAYI0
aMUHOKHCJIOTY DOpWpoma oTOyCTUdAa JHIIL OJHH KOJOH,
T. €. 9TO KO JioJiukeH OKTh HEBHIPOSKIEHHEIM.

Tax wax uwcno ammporuchsoT pasmradock 20, To HAIO
Omno npmgymars 20 pasnudubix Kombubanufl, ompepense-
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ypx Tpofixamm crymemex. IHomGmmatopmiie paccmoTpeminst
foKasanm, 9To g9meio 20 MOMKHO mOAYIATH Taw: GpaTh Jio-
Gule TPOMKM, HO He YUHTHBATh B HAX HOPANOK HYKIEOTHMIOB,
g WHTEPECOBATLCA JHWME COCTaBOM Tpoek. JTa umesl OmuIa
peanasoBaHa TamoreM B Bume pomGopmamoro Kopa, ms300-

asersoro Ha pue, 6. Uudpamnm 1, 2, 3, 4 #5a sTOM PHCYHKE
0603HAYEHN HYKJIeoTHIH, a GyKBaMH — COOTBETCTBYIOIINE
aMIHOKHCIOTH. 37ech Kaskauiil pom6 sagaeTca Tpolikoll HYK-
eOTH/IOB, OPHYEM BePXHWH H HIKHON HYKIEOTHAH IpPH-
gajie;RaT pasEHM noiosmmam Mmojeryan JHK, a cpepnue

1 b 8 P 2
1S5 >0 1SSy LI BN, I,
i i 1 1 2
3 4 8 i 4
1 2 1 g S, LN N
2 2 3 3 p
1 2 3 1 2

L3 M

]
L
w
Lo
Lo

Pauc, 6.

COCTAaBJAIOT ONHY CTYHOEHBKY JeCTHUOH. HOGKOJIbe B CTy-
OeHbKe [J0CTaTO9HO YKasaTk JAEBYIw O0JOBHHY — nopaBad
ompeneiauTcA 9TEM OXHOSHA4YHO, ¥0 pom6m TamoBa ompepe-
NAJTHACH TpOﬁRaM’m HYHJEOTHI0B. A "HecymecTBeHHOCTh 0O~
PANKa HYKJEOTHIOB B KONOHE npoARiAIaCh, 00 MHESHUIO Ta-
MoBa, B ToM, 4To JBa pomba, noaydamnmmeca Ipyr aa Opyra
mepecTaHOBKAMBA BepXHero o HBMHEEre aa@m 4eBoro w npa-
BOT0 HYKJAeoTuUloB, ®OOUpPOBaJl@ ofHy @ Ty iKe aMHHOKHU-
CIIOTY

Onmpaxo ronx ['amoma ®e smIeprran OpPOBEPEW SKCOEpH-
serTom. Onnofl w3 ero xaparTepuux wepT 6uila OepeKpLBae-
MOCTHh — OHMH @ TOT Ke HYKJeOTHl BXONHNI B TPH pasjiHvYHHX
KojoHa. 910 HaKJa\nBaJl0 OfpaHUYeHUH 88 LOPAJOR amna-
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HOKACAOT B OOIKOBHX MONGKyNax — 838 aMHHOKHCIOTOS,
KoAmpyeMo# TPOHKOH ONMHAKOBWX HYKJCOTHAOB, MOIJH
AATE JEMb 4 BAJA AMAHOKHCIOT, 8 HMEHHAO TO, B KOTOPHX
nocjaefHAE HYKIEOTAA 3aMeHeH MoOmM u3 4, a XBa NEpBHX
ocTanuch HemsMeHHHMH. VEnME cnoBamu, ecim 6m kog Ta-
Mosa Omn Bepex, To flo/xal 6wim 6w maGmonatsea ompene-
NeHHH® KOMOMHATODHE® BaKOHOMEPHOCTH B HODALKE AMHHO-
KHCJOT ® dacToré Hx noasienmsa. Hexotopue nocaenona-
TeILHOCTH AMHHOKHCIOT HPOCTO BaNpPemaluch — AIA HUX
Heub3A OHJIO noio6paTh COOTBETCTBYIOMYIO IOCHENOBATEN b
HOCTh HYKICOTAAOB. Tmarensmwmit sxcmepmmemT moxasai,
9TO TAKAG BAKOHOMEDHOCTH He HaGIIONAIOTCA, a HPH aHAAW3e
BHCyAuHA Osm oOHApY)KEHH NENOYKA AMEHOKHCIOT, 3ai-
pemennnie xKogom I'amosa. Jlam remeTnkm mokasamm, 9T0 Koj
He MOKeT OHTh HePeKpPHBAIMUMCA — BM YAATOCH BHBBAThH
MyTanud, CBA3aHHEE ¢ 3aMeHOH JWMb ORHO# BMAHOKHCIOTH
B CHHTe3HPYyeMOM KJeTKo#l Genke, a mo I'amoBy momywanocs,
9TO HPH JA1000i MyTanum, BHI3BAHAON 3aMeHO ONHOH CTYHeHb-
xu B [IHK, B Genxe onmoBpeMenno samensioTca Tpum aMEHo-
kAcaoTH. B obmeM mogTBepamiock, 9To B Hayke 6oibme
KpacABHIX TeopHil, 9eM BepHBIX,— HAN0 OLII0 HCK4THh He-
OepeKpuBapmueca kogol. OnNHAKO OT HAEA HEBHPOKACH-
HOCTH YyYeHhle elle He OTKa3ajlnch — OHA Ka3ajlach CBABAH-
HO# ¢ NPUHNWNOM, IO KOTOPOMY NPHPONA HHKOTAa HE Tpa-
TUT M3IBIMHAX YCHIAHA.

®. Kpak BHIBHHYN BAe0 HeBHIPOKIEHHOIO Koma, COC-
TABJICHHOL0 H3 HENePeKPHBAKINHUXCA KOAVHOB. Torua eme
H6 OLLIO M3BECTHO, Il HAYMHAGTCA YTEHH® TEHETHYECKOIO
koxa. [Tosromy Kpux pemama, ato woa moasken obianats cie-
AYIOIIM CBOHCTBOM: CMHIC] HMMEIOT He BCe NePeCTAHOBKN U3
3 myxieoTmnioB, a Jmmp HeKkoTophe u3 mux Ilpmatom pas-
pellaJECh JAINb TAKHE IEPecTAHOBKH, 9TOGH B JI06o# me-
HOYKe He BO3BHHUKIO COMHEHHH, fABJAETCA [aHHad TpoifiKa
HYKJIGOTHAOB KONOHOM HJIA COCTOAT M3 dacTefi MBYX COCeJ-
sux xonoHoB. Hanpmmep, rpoiies TIT, I'ALl = I'TA me mor-
A\ ojmoBpemenHo OwTh Komomamm — B memoure TITAI]
Benbsn Owuio 6m pasrajarh, 9to Taxoe I'TA — “ormenbmmii
KOfoH A7m cMeCh U3 dactedd nByx kojoHoB. Hon Kpmka cos-
ceM 3adgpeman Takue Tpolikm, kak AAA, B COCTaBJACHHHX a3
Bux nenax AAAAAA... senb3s GuI0 HalTE HE Hayajia, HA
KOHIOA KOMOHOB. Jr0 oTMeTano 4 m3 64 pasamenmx TPOeK
gyriaeotaaor. OcraBmueca 60 Tpoex pasbmBanzch ma Kiac-
CH U0 3 TPOAKA B KaKyoff, TAK 9T0 TPOMKE OLHOTO KIacca
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goAyIalach APYr @3 Apyra OMKIAYECKAM OepeMellenHeM
rqaupumep, TT'A, ATT, I'AT) n na sanpnoro Knacca Gpanacs
onga Tpoiika. Ilomyuames wom ¢ TpeGyembiMm CBOHCTBAMH,
cocroapmnit p3 20 KOLOHOB — IO OLHOMY H& K&KAYI0 aMu-
BOKMCIOTY.

Taxoif BwG0p ROJAa CHOBA HARJAAKHBAJA OIpeNeNCHHLE
orpaHHYeHAs HA OTHOCHTENBHYIO 9aCIOTy HYKJIEOTHIOB B
IHK, s Kpuk majeanca, 4ro CTaTHCTHKA NOJCKaKeT, Ka-
gad m3 OykB osmauaer HeroTopuii mykuaeotua. Ho @ speck
PKCISPHMEHT He HOATBepAA] mpeickasasmii reopun. Hpome
T0ro, KPHTEKH OTMeTWJH, 4ro ecad, mo Mmmenmio Hpwmka,
EeH3BECTHO, OTKYAa HAYMO@aTh 9TeEde KOJa, TO CTOMAL IKe
" gedA3BEeCTHO, YATATH [N €ro ¢JeBa HaOPaBo HIHW CIpaBa Ha-
neso. IlosTomy mamo GELIo 06benumuATH APYr € IpPyroM ue
" 70AHKO KONOUH, MOXydYaiomueca APYF W3 Apyra OURIRYEC-
KOMA [OEpecTaHOBKAMA, HO @ KOJOHH, OTIMUAIIHECH MO-
paaror gresna (saopmmep, ATL m [TA). A Torma amcio
KJIacCOB HEJOCTATOUHO ANA KOAWPOBAHMAS.

Yncro KoMOBHATOPHKE OONMHTKA pasrafaTh TaiHy reme-
THYECKOr0 KOa OKasanuch Gesycmemunima. Ho omm mos-
BOJMANA 9YETKO HOCTABHATH BCO BONPOCH, KOTOpHe Hano OnLI0
pemaTs sKcnepamenTanbuo. 11 B 1961 r. na Gmoxmmudeckom
korrpecce B Mockse ¢lI0BO Alla COOGMEHEA B3AN HAKOMY JI0
TOr0 HeHW3BeCTHHiI amepmxaHnckmit yuenwit HupesGepr. On
coo6mua 06 sKcnepuMeHTe, NO3BOAABIIEM OCTABUTH B COOT-
BeTCTBHE OJHOMY A8 KOJOHOB ONpeie]eHHYI0 aMEHOKHACIOTY.
Yepes HeCKOAbKO JOT TeHeTHYLCKM A KON OKABAJICA HOJHOCTHIO
pasragaaauM. [Is Tpex kmToB Teopum ['aMoBar KOR ABIAETCH
HEBHIPO/KASHHEM, NEePeKPHBAKWIHUMCA B TPHIUIOTAHM, Bep-
BEIM OKA&3a710Ch JHEIIb HocheaHee yreep:xkmesme. Ha camom
. heJe KOJ HONEPeKPHBAKMANCA B BHPOMICHHHA — HEKOTO-
- pHI® AMHHOEHMCJOTH COOTBETCTBYIOT HeTH(peM HYKJICOTHIAM.
Buin naiijjean a TpE 6eCCMHICIOHHEX KOAOHA, KOTODHM He
COOTBETCTBYeT AA OHAa amumBokmciora. Ilo-emmmmomy, omm
ErpanT polb BHAKOB NDEOAHAHAA B KON, HOKA3HBag Ha-
9ajI0 B KOHeI CHATe3ApOBaHEA HaBHoro Oeika.

Teneps ye Acua @ ponan BHpO;AeHHOCTA Koja. Ms-3a
PasITHYHHX BHCMHHX BOSHEACTBA# B HMENOYKe® HYKICGOTHAOB
BO3MOKHK c6om. Braronaps BHpOEHEHHOCTE KOma [alero
He Bce c0oM ODPHBOJAT K H3MEHEHHAN CHHTE3EPYEMHX AMH-
HOKHCJIOT, K MyTamWAM, KOTOpPHEE MOTYT OKasaTrbcs rmbems-
HHMHE [ia opragmama. IBHMA CcI0BaMH, BHPOKAEHHOCTD
TegeTd 9eCKOI0 KOJA UOBHIMAeT 60 HOMEXOYCTOHYABOCTE.
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Xnvaveckn# mackanc

Hemuoro mafizerca nmeil B mCTOpAH HayKMA, CPABHHMHEIX IO
cBoeMy 3Hauenuo ¢ 17 deBpans 1869 r. B stor fens M3 xaoca
XEMAYECKHX BJIEMEHTOB, K&KAKA W3 KOTOPHX HMEI CBOH
cBoicTBa, BO3HMKIa cTpoiiHasa Tabimma — 6L OTKPHT He-
puokIecKuil 3akoH. I10 OTKpHTEE Omao cpedamo JimmT-
puem Hsamosnaem Memnpeneesnim, mpodeccopom Ilerepbypr-
cxoro yausepcntera. LoTosa Kype nexnmilt no obmeit xmmum,
On BagyMajicA Hal TOPAAKOM, B KOTODOM CJEJ0Bal0 paccKa-
aHBaTh 00 aJIEeMeHTAX.

Eme mo MengeneeBa ydemsle OTMeTHAH CXOACTBO XUMH-
JecKHX CBOHCTB HEKOTOPHIX ajJeMedToB. AHramiickmil xmMmK
Hewoaenge B 1804 r. paxe monpoGoean o6beamHATH 9TeMeH-
Tl B Tpoiikn. OnHako Torpga OBHIIO H3BECTHO CIAHIMKOM MAaJo
anemeuToB, a Hblojenac #He pUCKEYN CleNxaTh NPeANONOMKe-
HUe O CYMEecTBOBAHWH HEOTKDHTHIX alementos. lloaTomy B
ero TPONKA mONAaNy W COBCEM HENOXOMMe DIEMEHTH, UTe BHI3-
BAJO Y OAHOTO OMIOHEHTA €XHIMHH BONPOC, & He NKTAJICA JI
NOYTeHHLIl aBTOP PACLONATATE DIEMEHTH N0 al(aBHTY H 1o
ObiTa IE OPH 2TOM 3aMedefia KaKas-Hubynb 3aKOHOMEPHOCTH,

11 Bce me Mengenees mompoboBai moiiTH IO 3ampeTHOMY
ayTH, TPYOOmEpPyA APYT ¢ APYyroM moxosxme aiaeMeHTel. On
caenar d CAeAyOmmii, caMuiit TpyAuelii mar, monpoGoras
PACIIONOKATH B HPABIJABHOM mopadKre m camu rpyunn. Hax
macad nospnee cam Jmurpmit Msanosma: «Mckarp e gero-
nubyae, xota Osl rpmGoB, HIM KaKylo-HEOYAL 3aBHCH-
MOCTD, HENb3s mHAYe, Kak cMoTpa u npobyay. Hliaa Toro wro-
61 «cMOTpPeTs B npoGoBaThy, OH cTad noadnparsh, HaOUCaB Ha
OTNEJIbHEX KAPTOYKAX 9JIEMEHTHl ¢ MX aTOMHBIMH BECAMH H
KOpenHnbIME CBOHCTBAMN, CXOAHKEIE DIEMOHTH B GAU3KEEe aToM-
HEle Beca.

PacriagnBag croil XxuMudecKHmil machsAnC, BENIMKHT yue-
guif nDociie HAUPAKEHHLIX pPA3MBIIIeHHI HameJ UPaBUIb-
Hoe pacmoiio:kenue siaemenToB loBopaT, 4TO OKOHUATENBHAA
dopma Tabannm gpencrama mepen HMM BO CHe, KOT[A, yTOM-
JeHART HempepHBHHM O0IYMHIBAHHeM ee, OH UpmJer oTHAOX~
AyTh., Y[IUBHTEJIbIO, 9T0 8Ta paboTa, mMeBiasg HEMCUHCIIH-
Mble HOCJCHCTBAA [Isn  pasBuTHA XumMuu B ¢nswkn, OHIa
poinoiueHa MenjelleeBuM 3a ofuH JeHb — yrpom 17 des-
pana 1869 r. on eme He HaYMHAN PacKIaALBaTh CBOM NachAHC,
a K Bedepy voro ke gus tabnuna Omna naumcana,

Ho ne ToabK0 B OTKPLITHE DePHOLHYICCKOE CHCTEME oj1e-
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MOHTOB OKa3aJach mome3Ha KoMmGmEaropmra. Hax masectno,
¢pofll OPraHMIECKHUX ' COSJMHCHHMH BCTPEUAlOTCH H30MEPHI,
4. 8. COGIWHEHHS, MMCIOIIAe OJMH M TOT e COCTaB, HO pas-
goe cTpoenme. HomOmmaropmka pala BO3MOMKHOCTH mepe-
qACAKTE HM30MEPH [AHAOTO cocTana.

B ¢usmre KomOmuatopuka oxasmBaerca Heo§xommmoit
gpa H3y9eHHN CBOHCTB KPUCTAJ0B, ONHCAHWE MOJean (ep-
poMarHeTusyMa @ T. J. :

Kou0unaTopuka smoxm KOMOBIOTEPOB

Mer yike yuoMmHAamm, 9To cefiyac Ha HammX IJIa3ax H3Me-
HAeTCA COOTHOINEHNe AHCKPETHOH M KJilaccmuecKod Marema-
mukn. Ha npormxennu Byx ¢ nonosnnoil cToneTnit 0CHOBEYIO
poNh B M3YUEHWH UPHPOAK UTDPAN MaTeMarmuecKnil ananus -
aagdepennuanrsioe # HHTCTpajbHOe HCUNCHeHHHA, Haddepen-
nEajlbHEe YypaBHEHHS MaTemaTHdecko#l ¢mamxm, Bapmanmmomn-
Hoe meumcicuume u T. K. [Ipomeccsl, mMeBmHme aToMmcTHTec-
KYI0 NPHPOAY, B3aMEHSINCh HEIPCPHIBHHIME, UTOGH MOMHO
OLITO0 HDUMEHATH K HOM Pa3BATHI anmapar MaTeMaTHKM Hell-
pepEIBHOTO. -[nckpeTHan MaTeMarnKa Omia 3odylukoil, Kpa-
€OTa KOTOpOW 3aTMeBajdach ONECKOM BINATONBHHX H CHJIb-
HBEIX cecTep.

IMonoskenne gen xopennuMm o6pasoM H3MEHHJIOCH HOCHE
T0r0, Kak ObLTH CO3MaHBEl OLICTPOMEHCTBYIOI(AE BHYHCIHTEb-
i@ Mamuubpl, Tenepb Taxme abcrTpaxtneie ofractd MaTeMa-
THKH, KaK MaTeMaTnvueckaa JIOTHKa, ofmas axarebpa, dop-
MaAbHLe TPAMMATHKU, CTAAM NPUKIAAHBIMA — AJA COCTaB-
' IeHNA QJITOPATMHYECKUX ABBIKOB, HA KOTOPHIX NHMYT HPOT-
PaMMBl ANA MaIldH, HYKIHE CHENUAJNCTH HMEHHO B 9TUX
o0macTaAx MareMarukn. Basknylo poxs cramm mrpath Bee-
‘BO3MOKHBIE PA3HOCTHHI® CXeMHl, ACCAe0BAaHHA DEmeToOK U
Bx cpofictB. IIpmioyeHns K SKOHOMHKE NOCTABWJIH MEpex
MaTeMaTHKaMM HOBh® THOH mpofieM, OTHOCAIMAECH K Ma-
TeMaTU9eCKOMY HPOrpaMMUDPOBAHHIO U, B JaCTHOCTH, K IeJo-
IHCIOHHOMY NPOTPAMMEDOBAHAMIO (€CJIM IpH pemleHAd sajga-
UM OKaKeTCA, 9TO0 CAMHIM HKOHOMHHM Oy/AeT rpysuTh Ha Diart-
$opmy mo 3,5 aBTOMAWEE, TO pellenHe NPUAETCA MepecMar-
puBaTh). .

B a1y smoxy pacumpeTa JMCKpeTHOH MaTeMaTHKH H3Me-
HAjach W poiab ApepHeiimefi ofnacTm AmCKpeTHOE Matema-
THKH — KomOmmaTopmKH. V3 o6nacTy, nHTEpecoBaBIneil Gonn-
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meft 9acTHI0 COCTaBATENER 3awmmMaTenbHHIX 8afad N HAXO-
AWBINE# OCHOBHHO NPHMEHOHN B KOJMPOBAHAA B pacmudpos-
Ke JpeBHMX HMCHMEHHOCTel, oma mpeppartuiach B 00J1acTh,
HAXONANIYIOCA HA MAarmCTPaTBHOM NyTH PpasBHTHA HAYHH,
Craan BHXOOATH KYDHAIH N0 HKOMOMHATODHEe, OfHA 8a
ApYToil MeYATAIOTCA KHATH, MOCBAIMennke aTolt nayke. C 1o-
MOIIBI0 OGHCTpOneHCTBYIMAX BHYACHAATEIRALX YyCTPOHCTR
CTAJ0 BOBMOMKHO [fedarTbh uepeGopsl, panee TpelomaBluue
COTeH W THCAY JeT.

Umrarens, KoTOPHA BanHIepecyercss COBPeMeRHLIME HPH-
JOMKEeHNAMH KoMOWHaTOpHOM wayKM, MBI OTCHUIaeM K KHHETe
fi’ﬂé)SmmauHaa KombuHaropHas MareMaTHKa», BHIIe[med B

968 1,



Taasa i1

BO3MOKHOE W HEBO3MOKHORE
B KOMBUIIATOPUKE

IIpoGnemm womGmnaTOpUER

Mm pacckazaim o6 meropmm pasBHINA KOMOMHATODHER H O
HOKOTODPHX ee npunoenusx. OfHAKO O TOM, 4TO JKe TAKO®
rOMOMHATOPUKA, KAKHe MaTeMaTHIeCKHe BONPOCH OTHOCATCH
K Heil, & Kakme — K APYruM o0GJacTAM MaTeMaTHrM, OBIIO
CKA3aHO BechbMa Iayxo. JT10 o0bAcHAeTca 6GOILINUM DABHO-
ofpasueM KoMOEHATOPHHIX mpobieM, sarpyfualomuM ¢Qop-
MYJTHPOBKY €JMHOLO ONpEJeJeHUs, KOTOPOe OXBATHBAajo Onl
BC@ YACTHHI® CAyYaH, a TAKIKe TeM, 9T0 MHOIHWe KOMONHATOD-
ELIe 3474l WMET NOTPAHMTHLIA XapakTep, OTHOCACH M K
koMOUHATOPHKE, W K CMEKHBEIM 00JacTAM BHAHUA.

B mepsoM mpulamkeHuyM MOKHO CKas3aTh, YTO KoMOuHa-
TOpUKA M3y4aeT Ccroco0H BEIOOPKH M PACIOJIOMEHHA Ipes-
METOB, CBOLCTBA PA3IWYHHIX KOHQUTypamuil, KOTOPLIe MOYKIIO
06pasoBaTh U3 BJIEMEHTOB, MPWUCM DIAEMEHTAMH MOTYT OnITh
9HUcaa, TOTKH, OTPE3RH, IMaXMaTubie QUIyps ¥ T. A. Xapak-
repuoil geproii KoMOWHATODPHHX B3ajad ABJAAETCA TO, 9T0 B
HEX pedb WIeT BCerja O KO H e I H OM MHOKECTBE die-
merToB. UT0oGsl yeTpanurh BIUAHEe KOHKPETHOTO BHAA BHIOH-
paeMBIX W pacmojaraeMHIX IPefMeToB, Halo BOCHOAb30BATHC
00ImUM A3EKOM TEOPHH MHOKECTB, I'OBODUTH O MHOMKECTBAX
M WX HOAMHOMecTBax (dacrsax), o6 o0beUHEHMM HECKOIb-
KOX MHOMKeCTB W HxX Tepecedenwn (oOpasoBamnu obmeit
gactm) ®m T. A. B Hacrosmee BpeMA Bce HeoOXojuMue IS
ODOHEMAHNA »TOH KHUTY IOHATHA TEOPUH MHOMKECTB H3Ja-
ralorca B UETBEPTOM H NATOM KJIACCAX CpefHeHl IIKOMIEL
Ecin ke nTaTend yamics B HIKOJE B TO BpeMs, KOTHa B HEld
ellle He N3YYAJH TEOPHI0 MHOKECTB, TO OH MOKeT WM IO~
CMOTpETh COOTBETCTBYOIIWE Dasfe]hl COBPeMEHHEHX IIKOJIb-
HHX y49e0HMKOB, WM LOpOIecTh KHHUTY aBTopa «Paccrasm
o mMuokecTBax». Mm GymeMm paccMarpuBaTh JAMDb KOHEYHEIO
Muokectsa. Uucno aneMeHTOB B MHOecrBe A Gymem o6o-
8HauaTh N (4) M Ha3HBATH MOWHOCMbLI) BTOTO MHOMKECTBA,
8 MHOMKOCTBO M3 It JIeMeHT03 OyHeM HABHIBATL A-MHOMCE-
Cmeom.
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C TouKE SpeHMA TEOPUM MHOKECTB KoMOEHATOpHEa H3Y-
gaeT DOAMHOKECTBA KOHEUHBIX MHOMKECTB, MX ofbefmHenus
u mepecedeHms, a TAKMKe pasimdnbie cmocobel ymopsjodmsa-
pEsa oTHX nogMHokecTB., Opmolrt ms ofmmx safad rombuma-
TOPUKH SIBJIAETCA CIENYIOUas:

A. Haiimu rongueypayuio esemenmos, obiadaiowyyio sa-
panee 3a0anHBMU Cé0UCMBEAMU.

B HEKOTOpHX Cay4afXx TAKYI0 KOHPUIypamuio YyAaeTch
pafite cpasy. Hanpumep, eciam TpeGyerca pacmOJOKHTH
10 Touer m 5 OTPe3KoB Tak, UToOH Ha KajkIOM OTPE3Ke 611010
Ho 4 TOYKM, TO IOC/IE HEHOJATHX PasSMBIIJIEHUH MBI BCHOOMH-
HaeM (QUIypy OATHKOHEYHOH BBE3/Bl H pacUojaraeM Hallk
pJIeMEHTH TaK, KAK moxasamo Ha pme. 7. MHorma pas oTbic-
KaHM TOM wiy MHOH KOHQUIYpPAIIMH OKA3LIBAIOTCH IL0JI€3-
Mz coobpakenus cuMmerpmu. Eciam me ygaercsa wairm

\

Pac. 7.

pemienpe ®s OPOCTHIX CooOpaskeHnd, B XOf UYCKaeTcA TMie-
BaA apTUAAEpHs: TeOpHsA 4Ymces, TeopuA Tpynn u T. Ji.

Brpaer, ofmako, 9T0 M OHa He IIOMOTaerT — MCKOMasn
ronuUrypanuA BuKax He CkiaajebiBaerca. Homeuno, ecau
3a7aUa BOBHHKJA M3 NPAKTHKY, To B OONBIIMHCTBE CIy43eB
MOKHO GHTH yBEpeHHHM B cymecrBoBanmu pemenns. Lo-
pasfgo Xyme B BTOM OTHONIEHMH MOJOMKEeHWe MAaxMaTucTa,
PACCYNTHBAIOMEro KOMOUHANWo, MIM CIEHANUCTa 10 mud-
paM, IPHAYMEIBAIOIIEro HOBLIH Koj € 3apaHee B3ajaBHBIMH
ceoiictnamu, OHN He BHAIOT 3apaHee, CymeCTBYeT Jd To, 9TO
OHM WIIYT, H® SBJIAITCA JA HWX TPYAH HOMCKAMH depHOil
KOLIKY B TeMHOH KOMEATe, Ile KOIIKH ¥ B IOMHHE He GEHLIO.
Taxum ofpasoM BosnmkaeT sropas mnpoGiema Kombunaro-
puKM.

2. Jlokasamb cywecmeosanue UL OMCYMCmeue Kongu-
eypayuu ¢ 3adannBMu ceolicmseamu.

Bo Muorux ciyuasx, oflHaKo, GuBaeT HeJOCTaTOUHO Hali-
Ty ogHY KOHQUTYypaldio ¢ 33JaHHHMH CBOHCTBaMH, a Tpe-
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6yercs onmcarh BCe Takme KOHQATypanuu M HailTH MX 9HCJO.
Hanpumep, moxHO moTpebopars nafiTM He OJHO, a BCE BO3-
Mo:KHbIe pacmotoskeHusa 10 Todek Ha 5 oTpeskax, Upm KoOTo-
pBIX Ha KaKAOM OTpe3Ke JeykaT mo 4 touku. MoskHO HOKa-
3aTh, 9TO KpoMe m300payKeHHON Ha puc. 7 NATHKOHEUHOMH
3BE3AH €CTh ele IsITh PACHON0KeHMH ¢ TAKHM CBOIMCTBOM.
Onu msobpaskenst Ha puc. 8. JlioGoe ppyroe pacnomoskenue
¢ TpeGyeMbIMH CBOHCTBAMHA OTJIMYAETCA OT OfHOTO W3 YKa3aH-
HBIX MIECTH JIMINL PasMepaMu OTPE3KOB, HO HE HMX B3AHMMHLIM
pacIoNOKeHeM.

Y X
val

Puc. 8.

Wrak, Mo opuunim R AByM npoGiaemMaM KoMOMHATODUKH,

rkoropuie B XVIII m XIX BB. mcuepmmiBaim Bee comgepika-
Hue »TOH maykm.

3. Hailimu o6wee  uucao rongueypayuii ¢ sadaHHbLMU
ceolicmeamis.

4. Onucamv ece cnhocobvl pewenus Oannoll KomGuHamop-
HOU 3adauu, damb Al20PUMM UL REPEHUCACHUS.

BypHoe pasBuTze SKOHOMHYECKHX NPHIOKEHHHA MaTeMa-
TAKY IPHBEJO0 K BOBHWKHOBEHHIO M HW3YIEHUI0 OOMEPHOTO
(2, 6HTH MosKeT, cefiuac caMor'o BayKHOTO) KJjacca KomMOGumua-
TOPHBIX B3afad — 3a7a4 HA ONTHMHUBAIUIO.

5. Uz ecex pewenuil Oannoli kombunamopHol 3adaui
sBI6paMmb ONMUMAALHOE NO MEM UAL UHBM NADAMEmpPam.

37



Hanpumep, CymecTBYéT oueH» Muoro cmocobos mpm-
EpemmErh moTpebmTelell KaMEHHOTO Yris K MAXTaM. JLOLO-
Mmer 6Gymer HMCKarh cmocol, HPH KOTOPOM TpPAHCIOPTHRHIE
PACXOAK OKAKYTCA MUHEMAIBHBIMA.

OpHoll M3 KIACCHYECKEX OLTHMEBANUOHHHX 8afadl fB-
JseTCA «aamada 0 KOMMIBOSLKEpe», B KoTopol Tpefyerca
HAMeTHTh IYTh OpOAAYero TOPTOBIIA, 00BE3HAIOMmEro 3afatl-
HbE 1 TOPOJOB, IpHIEM OH AOIUKEH IO OFHOMY Pasy molsl-
BATH B KayKIOM [OpPOjle U LPOJeJaTh Bech OyTh 3a HAHMEHDb
mee BpeMsa. HecMorpa Ha yCHIHA MHOTHX CHEIHATHCTOB,
10 CHX IOp HET J0CTATOuHO 0ONIero d yHOBJAETBOPUTENBHOIO
pelueHns dTOH sajadi.

Marngeckze KBaJipaThi

[loxakeM Temeph MpUMEpH peIIeHAS KOMOMHATOPHEBIX mpob-
jgem. Haumem ¢ To#l camoil sagadu, KOTOPYK HECKOILKO
TLICAY JI6T TOMY HAa3aJ pPeIUmid KUTAHCKHEe MarTeMaTUKM.

Pacnoaoocums wucaa 1, 2, 8, 4, 6, 6,7, 8, 9 ¢ sude read-
pama max, wmols cymma wuces no xaxcdony cmoabyy, cmpore
u duazonaau Oviia 00HOU W moll dce.

Merosiom mpsaxoro mepeGopa pPemHUTh 5Ty 3a7ady HEBO3-
MOJKHO — 9 uimceJa MOKHO PAacHmoOMOMKUTL B BHAE KBajgpara
362 880 cnocobamu. lloaTomMy mpoBemeM MaTeMaTHYCCKMH
amaims sajgauid. DBeiscomM cmagama, kakoll pomiHa OwiTh
ucxkomas cymma. Tak Kak

1—{-2+3—l—4+5+6+7+8-{-9=45,

To B RaKmo# m3 3 CTpOX cymMMa dUmceld [OKHA PABIATH-
c¢a 15. DTo sHaumTeNbHO yMeHbIAeT HeoOXojuMeii mepe-
6op — BHOpaTh 3 craraeMelX W3 JAHHBIX YHCEJ TaK, 9To0H
HX cyMMa pamnsaachk 15, moskmo nums 8 cmocobamu: (9, 2, 4),
(9,5,1), 8,6,1), (8,52), (8,4,3), (7,6,2), (7,5, 3),
(6, 5, 4). A 4mcao crpox, cToabHOB UM AUAroHANed B KBaj-
pate Toxke paBHO 8. JHAYUMT, KKAAA U3 HANUCAIHBIX KOM-
fmHamumil MoJyKHA POBHO OJUH pas BOWTH B HCKOMHIH KBaj-
par. [ladee samedaeM, 9TO TOABKO YHCIO O BXOAWT B BTH
Tpofiu 4 pasa. lloaToMy oHO M JOMKHO CTOATH B IEHTDE
Ta0nnns Ha NePeCedeHHE IEHTPAaJbHHX CTPORHW, ©roadna
n aByx pmaroHaxeii. Umena 8, 2, 6 m 4, sxopamue B TpoiiKu
10 3 pasa, HO/UKHbH BaHATH YIJH — OHBE CTOAT Ha mepece-
yeHEW CTpOKH, €roabma m puaromanm. Ocrapmmecs wuc-
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xa 1, 3, 7 n O sapmMaroT MecTa cBepxy, CHE3Y, CAEBa W CHpa-
Ba or memrpa. lumaromanpusle tpoiikm (8, 5,2) m (6, 5, 4)
MOKHO PDACHOJOKATE & pasiumunbivMum cmocofaMm (y HAc
2 [maroHam®, Ha KaskA0H M3 KOTOPHIX MO/KHO €Ie IepecTaB-
nATe Kpalime siements!). Ilocme pufopa monoskenmsa dnm-
cer 8, 2, 6, 4 moaoykeHMe OCTAJBHBIX Ymcesl OXHO3HATHO
oupeneaeno. Ml me TONBKO HAIIM OMNN MATHICCKHI KBAji-
par 3-To mOpAAKAa HO W ONHMCAAW BCE TAKWE KBajgpaTH W3
amcenx 1, 2, 3, 4, 5, 6, 7, 8, 9.

Jdra sajmaga, pasymeercs, odens mpocra. I'opasmo TpyA-
Hee HAITH Bce Marwdeckue Kpajgparel 4-ro mopsamxa. Opmu
W3 MarmdgeCKHnX KB&JpaTod 4-To HOPA/JKA MOMHO IONYYATH
u3 Oo0HTHOrO KBampara

1 2 3 4
5 6 7 8
9 10 11 12
13 14 15 16

ecan Ha KamAodl ero Goaplmofl MUATOHAIM MOMEHATH MecTa-
MH 9HCJIA, CHMMETPHIHBIC OTHOCHTEIHLWO [eHTpa KBagparta,
rT.e. gueaa 1w 16, 6 u 11, 4 u 13,7 n 10. B pesyastare

MOy IuM
16 2 313

51110 8
9 7 612
41415 1

B oM, 4To moayyennslii KBajpat 4-ro mopsfKa MaTHTe-
CKII, 9MTATENb JETKO yOEIHTCA CaMOCTOATEJALHO.

Eme 6onee saMeuaTeNbHLIM ABAAETCA MATMYCCKEA KBaf-
par 4-ro mopsAAKa, paipennuuiii B uOguickol magmmem XI
wam XII BB. H. 9.

712 1 14
213 811
16 310 5
9 615 4

JTOT KBALIpaT COXPAHAET CBOHCTBO GBHITH MaTHYECKHM M TIOCIO
TOro, KaK ero CTPORM OfilIa 34 APYTrofl mepeMemaoTcs CBepXy
BHNB (CHa9ama IepBas WOJ 9YeTBEpTOHl, 3aTeM BTOpAad IOJ
OpBmef mepBoff u T. [.) WIH CTOIOME aHAJOrWIHO Tmepeme-
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maioTcA cjaeBa Hanmpaso. MHHMA cloBaMd, ecam cfenaTh
KOBEp W3 TAKMX KBAjpaToB, 10, BHpesas ero Jobyo JacTh
u3 4 crpork m 4 croabumoB, mosydaem CHOBa MarmdecKmi
KBajpar.

Beero cymectsyer 880 tmmos MargiecKux KBagpaToB
4-ro mopApRKa.

CymecTBYIOT METOABl IOCTPOEHNs MalHYECKEX KBaApaToB
m Gonee BLICOKOLO MOpARKA. TaKkmME mocTpoeHWsIMM 3aHEAMA-
JWCh ONWI M3 OCHoBarejell Teopun umcen [I. @epma, BH-
marommiics  amrauwiickmit marematme A. Kexm, mapecTHb#
coppemennnit MatemaTurk O.-Bebnenm. Ypmamocs nocTpouTh,
HanpmMep, MaTUYeCKHe KBajpaTbl, KOTOPHE HOCIe yAAJNeHHs
HEeCKOJBKRHAX KPafHUX 110J0C CHOBA HAIOT Marmd9ecKme KBaf-
parhi, Marmdeckue KyOul, B KOTOPHX Bee KBajgpaTHbIe I'Dani,
napaljienbEse nape GOKOBHX TpaHeil, uUpejcTaBaANT Maru-
gecKkne KpajipaTs ¢ ofHOI m To¥ ke cyMMmMo# m T. I

Bocemr kopones

Bo mMpormx cayuasx HAKAKHE NpeNBapuUTeJdbHBE pacueTs He
NO3BONAKT HAWTH KOHQUIYDAIHUIO DJAEMEHTOB ¢ B3aJaHHHMY
csoficramu. Torga ocraeTcs e€AWUCTBEHHB HYyTH — ODepebn-
paTh BCE BApMANTH B Hafesae XxoTa OB caydaiimo naitTn
mesaeMylo KomOumanuo. [{ak pacckaspiBaer usBecTHHIE aMme-
pukaHnckuii monysspusarop Maprun Iapamep, B 1910 r.
nexuit Kanddopn Y. Anamc pemma HoCTpouTh MArmdecKmit
mecrayroabruk. On B3an uaGop u3 19 ImecTHyroabHbIX
nIuTOK, Hapmcad Ha HOX umcaa or 1 jo 19 m mavaa cocras-
JHTH "U3 HHUX BCEBO3MOMHLIE [NECTHYTOJLIHKH, HaJesch
AATKHYTHCA HA MaTH4eCKHil, OTHM BLICOKOIIONE3HLIM JEJ0M
oH 3aHmMancd... 47 ner, m Tomsko B 1957 r. mamesn opum
TaKOH MHOTOYTOJbUHUK. 3aTepsAB OYMaKKy C pelieHueM, OH
anme B 1962 r. poccTaHOBHN pelleHuWE M IOCJe OOJYBEKA
usbicKaHWi onybamkoBaa ciaepywomuii oteer (pme. 9). Us
PUCYHKA BHAHO, 9TO CYMMB IO BCeM HANIPABJIEHHAM ITOIO
Muoroyronpuura parast 38. CoBepHieHHO HEOKUJAHHO OKa-
BaJIOCh, YTO IOJIY4ennce ANaMcOM peIleHme eIWHCTBEeHHO —
HIIKAKEX [IPYIEX MATWIECKUX IIECTHYTOIBHMKOB HE CYIO
CTBYeT.

3HaunaTeAbHO mDpomie pemuTth nepefopoM clenypomyio 8a-
Jlauyi nocmasumbv Ha warmammuylo 8ocky Hauboavluee wuCa0
Pepseli (uau, kax 2080puau 6 CMapury, KOPoAes) mak, ¥mobv
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Hu odun us Huz He Moz 63smb Opyzoco. [ns umrarenedt me-
SHAKOMBIX ¢ IDaxMaTHO# urpoit, coobmum, uro depsm MOTyT
6uTh MO TOPH30HTANAM, BEPTHKAAAM M [UATOHANAM.

" Tax Kak Ha maxMaTHofl JOCKe TOALKO 8 ropH3OHTAJEN,
10 fCHO, uTo GonLine 8 ¢epsell mocTaBUTH HA HOCKY He YAACT-
csa. Ilostomy mompoGyem mnocrasmts 8 (epseil Tar, urobut
BHOOJHANOCH yxasanumoe ycnosme. Ilpm nmoboi Taroit pac-
¢TaHOBKE HAa KAKAYI0 BepPTHARaNs M KAKAYI0 FOPU3OHTAIL
nomajeT TONbKO ofumi ¢epsh, a NOTOMY MOMKHO 3aOHCATh
gaHATHE OJ B HOPsjKe BO3pacTaHusd HOMEPOB BepTHKa-

aeii. Ho Ttorpa xampoe pacumosio)keHme OJHO3HAYHO ompe-
measeTcsl HOMEpaMH rOpU30HTaneld BaHATHIX MoJel, T. e. He-
KOTOpPOH mepecranobkoit uncen 1, 2, 3, 4, 5, 6, 7, 8. Haopu-
Mep, nepecranoska 24165873 osmadaer, aTo Ha HOCKEe 3aHATHI
nons (1, 2), (2, 4), (3, 1), (4, 6), (5, 5), (6, 8), (7, 7), (8, 3),
rae (1, 2) — nome, croAmee Ha mepeceveruH IEpPBOH BepTH-
Kall H BTOpOH TOPU30HTAJE H T. 1.

ITy sagauy MOKHO PeNIUTh JWIML NpAMHEM mnepebopom
papuanToB. Y1060 corpaturh 00beM paceMaTpPHBAEMBIX 110-
sunuil, nocrynamot Tak. CHagana cTaBAT (ep3A B JEBLIA HIHK-
HEHH yroJ, a sareM cTaBAT (epsell Ha KaKAYIO CACNYIOMYIO
_BEPTHKalb HA NEPBOe CHH3Y Hoje, He HAXO[AIMEeCA IOJ
Goem pamee mocraBiennnx Qepsefi. Ecam goxopar mo seprm-
KaJ#d, BCe MOJA KOTopoit GuTe, TO mepeismraoT depss Ha
nocihefHell U3 BaHATHX BepTUKAa/ell, cTaBd ero Ha clefyIomes
moJie oTofl BepTHKaaHW, He HaxopAmeecs oy Goem. Ecan n ato
HE UOMOTaeT, NepeABHraioT ¢epss IO TOH Ke BePTHKAIH
eme BHOIe, Horga mcuepmaHEN BCe BO3MOMKHOCTH HOIYIHTH
XoTh 0HO cBoGofHOe oT 60A moje ma [AaHmoil BepTHKAJH,
pepeapuras (Qepas Ha OpefuAymiel BepTHKaIH, a HY:KHOR
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paccramoBKm He HAllJleHo, HAYMHAIOT MCHPABIATH HOJOMKE=
HEE 112 BePTHKAAM, PAcIoIOKEeHHON elle Ha OfUH PAJL BIEBO.
Hepes HeckoAbKO TaKHX MAroB HOJydaioT pPaccTaHOBKY (ep-
3eif, KOTOPYI0 MOKHO 3aJIaTh HOCAELOBATENBHOCTHIO duced 1,
9, 8,6, 3,7, 2, 4 llpogomxana ommcanmmii npomecc, HAX0-
mav 92 monoxenma depseidt, ofnagaiomux TpedyeMuM RO
CTBOM.

Ecan n me pesures uu na 2, 4u na 3, 1o na (n x R)-HOCKe
CYIMECTBYIOT TaKUe 1 PAacOoNOKeHuil n depseil, 970 KaRpoe
HOJe 3aHATO B OJHOM U TOJBKO OJHOM paciosoyennn. VMHn-
MH CJIOBaMH, B 3TOM CJy4Yae Ha JOCKY MOKHO IHOCTABHTH HO 7
Qepacit n pasnuanbBIX UBETOB TaKk, YTOOLI GEP3U OLEOIO ¥ TOr0
K€ IBeTa He Moram GHUTH IPYr Apyra.

Bea roposnescran wommuga...

B sazage 0 Gepssiax Mbl AEMKO ONPeACANATN MAKCAMAXBHOE TUC-
g0 $uryp, KoTophe MOKHO IIOCTABUTH HA AOCKY, YTOGH oHE
He 6uum APYT ApyTra,— IS 9TOTO JOCTaTOYHO Gbl1o mepecui-
TaTh 9uca0 ropusontaneii. Maxmaruwii Koun xomur xurpee,
ueM Pepsh,— OH mepPEeMEeIAeTes N I1a 2 10Jd Mo BepTAKaJIn
U OJHO IO TOPHBOHTANW, HIH Ha 2 MOJS 10 FOPH3OUTANH B
opno no pepruxaau. [losromy cpasy crasarh, wemy pasno
Hamboabniee 9UCHO Komeil, KOTOPHX MOKHO MOCTABHTL Ha
NIaXMATHYIO OCKY, 9TOGH oMU e GUin Apyr Apyra, clokiee.
Bopogem, HeTpynno HaliTw HEMKHIOIO OIEHKY IJA 9TOTO HIC-
ma. Begb opu xoje Kofsl Kam/ulil pas MCHAETCH I(BET 8arisi-
Toro uM woas. Ilosromy roum, nocrasnenmuie 1a yepune no-
a1, 6BIOT TOABKO Gesvie 1MosA, a Apyr Apyra OUTH He MOTYT.
Tak xax Ha gocke 32 wepuwX TWOAHA, TO MOMKHO HOCTARHTH
tTpebyempim obpasonm 32 woneit. Ouu pepsxar mon 6oem Bee
Genrle mons, IIpoGaema saknjogaeTCS B TOM, HEJAB3S MU KAK-
TO NEPEeCTPOHTH PACHOJNO:KEeHHUe Koneil, NOMECTHB 9YacTh WHa
HHMX Ha 9ePHEe IO0J, a 1acTh Ha Oesavie, 9ToOH HALLIOCH MeC-
TO Ji1s1 33-T0 KoHA. [ X0Ta HNTYyRINA DOLCKA3LIBAET, 4TO ITO
HEeBO3MOKHO, HAM HY}KIO CTPOroe MaTeMAaTHYCCKOE LOKasa-
TeJHCTBO DTOH HEBO3MOKIOCTH.

3dpmeck momoraer ofiMuii OPUATHED PENICHUA ONTHMAIBLHEIX
npobieM — ecau pewierue A649emMea ONMUMAALHbM 6 YesoM,
mo oro 004%HO OMb ONMUMALLHVM U 8 A1060T] caoeli wacmuy —
HHage, YIYIMHB ero B 9Toi 9actu, Mil fofbeMesa JAydniero pe-
8yanpTaTa U B nedoM. Pasgenum Bclo focky Ha 8 wacreii, nme-
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jomax no 4 ropmsonrainn A 2 sepruranm (pmo. 10). Ha rax-
fofl M3 HWX MOKHO DAacIONOKETh YeTHpeX KoHek — mioboit
komb Ha (2 x 4)-mocke fepKHT moj 6oem poBHO OgHO moJe.
Orciona m caegyer, aro Ha Bclo (8 x 8)-mocry Mos;xHO mocra-
puTh ARMb 8+4 = 32 RoBeil, a 5TO YMCIO KOHBH MH yiKe yMe-
eM CTaBHTB. BTopoii crioco6 paccTaHOBKH 3aKAKNTAETCA B TOM,
aro KoHell cTaBaT Ha Oenne moas.

Pre. 10.

Toumo Tar ke MOKasHBaeTcA, 9T0 Ha (n X M)-TMOCKY
MOKAO MOCTaRATy n%/2 He GLIOIMEX APYT APYTa KoHeH, ecan n
gerno, ® (n? 4 1)/2 KoHe#, ecam n HEIOTHO.

Nrpa B 13

Pemasn samady o KOHUsX, Mbl IO CyTH fe]a N0Ka3ald TaKo®
yroepuacnne: Ha (8 x 8)-A0CKy Helib3sA MOCTABHTH Gomnee 32
ne Gplomux Apyr Apyra xomeil. Har ye ToBopmiIoCh BEINE,
TAKIE MOKARATCALCTBA HEBO3MOMKHOCTA WTpaioT GOJABITYIO
poinn B KOMOMHATOPHUKE.

B 1879 r. amepuKaHCKHA cOCTaBATENb MAXMATHHX 32731
n 9TIONOB, roMoBodoMOK W pasamaabix urp Comioann Jloin
cren ¢ yma Emponmy m AMePHKY KBajpaTHOH Kopo0oTKOil ¢
15 mamgamu. KopobGoura mmena 16 moseir, a Ha mMamKax
6ouin Hamecenn umeaa of 1 o 15. Ommo monte B kopoGouke
fro cBobonpo m TpeGoBaNoch, MePeBArasd KaK[bM XOJ0M
OHY mallKky Ha CcBOGO/HOE moNe, NMEePeBECTH MOJOKEHNE,
m3obpayxennoe mwa pme. 11, @, B craEgapTHOe NOJNOMKEHUE
(pue. 11, 6). 3a pemernme 3afaun Gplna mpeJIoKena KPYIHaA
cymma gener. DaGpuKanT, BHOyCKaBNUE UTpy, fuicTpo pas-
GoraTes] — paccKa3bBAalOT, UTO CBAUICHIINKN HE BHIIyCKAIH
m8 pyk KopoBourm ¢ WamKamé BOo Bpeds GOrocay:ReHHd,
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MATIMHUCTH pemanm 3afady, Befa Moesfa, TOPToBU 3alHi-
BaJd OTKPHBaTh cBom Marasmuel. Ho muxomy me ynaBaloch
HaliTh pemenwe npobieMH.

Topsauka mpomna aums Kocde Toro, kak B 1880 r. 6nia
A0Ka3aHa HepaspemuMocTs 3agaun Jloiiga. Urolbn U3TOKETE
9TO OKa3aTe’hCTBO, HAM IPAAETCA HOSCHNTEL, YTO HA3HBACTCH
Gecnopadrom {Unm uneepcuell) B mepecTanoBre gmcesn. Bo3sb-
mMeM mepecTanoBry 3142. B meit aucao 3 crout mepen 1 u 2,
xoTd uGonpme HUX. JT0 co3jaeT asa Gecnopsaka. Eme onun
0eCOpAOK BO3HUK&ET W3-3a TOTO, YTO HHUCJICG 4 CTOHUT mepen
ancaom 2. Beero B sToit mepecranmonke Tpu Gecmopsinka.

1 2 3 4 1 2 3 4
5 6 7 8 5 6 7 8
9 10 11 12 9 10 1 12
13 15 14 13 14 15
a o
Puc. 11.

Echn mepectaBuTh [iBa PASOM CTOAIMMX 9YHCJIA, TO KOJNH-
gecTBO GecnopAnKoB mamennrea Ha 1: mnm Ha 1 yBenmumrcs,
ecaHd [0 NepeMelleHHs MeHbINee YHCJIO CTOAN0 mepepn Goab-
muM, wiau Ha 1 ymensmures. [TosToMy ecnnm qucao Gecmopsap-
KOB 610 9eTHLIM (HEYeTHEIM), TO OHO CTaHET.HeYeTHLIM (ueT-
auM). UeTHocTs gucaa 6ecHOPAJKOB HABBIBAKOT YeMHOCMbIO
nepecmarosEy.

BuscEnM, 9TO0 OpPOU3OHAET ¢ YETHOCTHI0 MEpPecTAloBKH,
€cJId DePecTaBuTh ABa JAJeKHuX APYT OT Apyra 4mcia, Haunpu-
Mep umncia ¢ b B mepecTaHoBKe... a... b... Ilycrs wmesxmy
HOME CTOHT r ApyrEx ducesi. Torga mepeMemeHEe MOMKHO
BEIIOJHHETE B TPH 9TaNa — CHadgaja I nepecTaHOBKAMH COCEJl-
HHUX 9Huce] MOCTABUTHL YHACAO ¢ PAIOM ¢ 9HCIoM b, 3aTeM mepe-
cTaBHETh MeAy coboii @ m b m, BaKOHEeH, eme 7 mepecTaHOB-
KaM® COCEJHHUX dHCe] OTHPABHTH b Ha TO MECTO, ITle PaHBINE
erosano a. Beero Mul cienaeM 2r -+ 1 mepecTaHOBOK COCENHHUX
quces, T. e. 00A3aTeNbHO HEYETHOE YHCIO, 3 TAK KaK IPU
KaJKION TaKoi mepecTaHOBKe YETHOCTH 4HUCIa GecmopangkoB
MeHseTCs, TO B KOHIle BCell onepanu: 9eTHOCTD IePeCTaHOBKYU
UBMEHHTCS. :
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Temepn MH yiRe MOKEM 38 KOHYATH apann3 urpu B 15. Hasx-
Jl0¢ PACIOJIo;KeHre MIameK B 2TOH HMrpe MO;KHO 33ajaTh C IO-
MO0 HeKoTOpoH nepecraroBkd 16 amcen (gmeao 16 cranut-
eq Ha Mecrto cBobopmoit wieTkw). Ilaa sroro Hamo yKasaTh
o ouepe[d HOMEPA InameX B HepBoil, BTOPoil, TpeThe# m ger-
peproil ctpoxax. Hanpumep, nosunua na puc. 11, a sagaercs
rax: 1, 2, 3, 4, 5,6, 7, 8,9, 10, 11, 12, 13, 15, 14, 16. Kaxx-
foe mepeMeleHEe NIANIKKH Ha cBOGOJHOe MeCTO 03HAYAaeT [e-
PEeCTaHOBKY ee noMepa ¢ gmciaom 16 — monepom mycroro mec-
ta. IloaroMy Kakmoe Takoe HepeMemCHME MeEHAeT Y4eTHOCTh
HepecTaHOBKM W Be mepecTaHoBkH wymeen 1, 2, .. ., 16, mo-
JgydaeMple NpYr U3 APYTa YETHHIM 9HCIOM TAKUX MOMAPHBIX
00MEeHOB MecTaMH, MOJYKHBI MMeTh OJHHAKOBYI0 9ETHOCTE.
Ho mast toro, urobm mycras Raerka («mamia 16») ocramacs
HA MecTe, oHa HONKHA CHENATh CTOJNHKO ;Ke XONOB BJEBO,
CKOJBKO ¥ BOPABO, CTOJNHKO K@ XOJ0B BBEDPX, CKOJLKO H
puua. Mummu ciaoBamm, oHA JOIKHA CAeNaTh YeTHOE YUCIO
xonos. IToaToMy BCe MEpeCTAHOBKE, IOJyUaeMLie U3 CTaH-
napTHoit mepecTaHOBKH NePeMeIIeHHAMN mMameKk B Kopolke
¥ mMeloNHe NMYCTYI0 RJIAETHY B IPaBOM HIJKHEM yriay, Ao0J-
SRHB AMeTH Ty e TeTHOCTH, UTO W CTaHAapTHAA IHepecTanoB-
Ka, T. e, OWTh 4eTHEMA. A mosmmmm Ha puec. 11, a cooTser-
CTRYeT HeueTHAsA NEPECTAHOBKA, MMeomas ofuE OecnopAioK.
3HpaUnT, HEPEBECTH €e B CTAHIAPTHYH HEBOZMOIKHO.

O¢mmepckoe Kape

Qdnaxcdn rkancOwili us demupex noAK08 KOMAHOUPO6As HA
napad no 4 ofuyepa, umeOWUr s6anus selimenarma, cmap-
wezo aetimenanma, kanumana u matopa. Moxcro au rocmpo-
umo amuz ofuyepos 6 eude réadpama max, umobs 6 KaxOoly
wepenze U kaxcOol KoaorHe Gblau npedcmasument 6cex 4 noa-
koe u ecex 4 souHCKUX 36AHULL?

IHonpo6yeM cHawaia yHOBIETBODATH YCHOBHIO, Kacaio-
memycs noakoB. Ecinm 0003Ha9nTh 5TH HOJNKY IPOTIUCHBIMU
aarnHCKUME 6yxBamm A, B, C, D, To 0/HO #3 BO3MOJKHBEIX
‘pacmosioskeHHE ouUuIepoB HMeeT BHJ

A BCD
ADC
D A B
C B A
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B ory Tabauny natunckue 6yxsm A, B, C, D BxojAr Ho ofi-
HOMY pasy B KakAH# cronber; m Kaskaylo cTpoKy. HBajgparTn
¢ n cTpoKamu ¥ n cronbnamum, cocTaBnenHEe U3 N OYKB K
obnagamue YK&3aHHEHM CBOHCTBOM, HABHIBAIOT AAMUHCKUMU
xeadpamamy (UPUIHHOA TAKOrO CTPAaHHOTO HASBAHWA ABU-
J0Ch TO 06CTOSITENABCTBO, UTO Jiliep, BuepBLIe PACCMATPUBAB-
Hni 9TH KBAXpPATH, COCTABIAN UX M3 JaTuHCKNX OyKB). O00-
SHATHM TENepPh 4 BOMHCKHUX SBAIUA CTPOYHBLIMHA JATHHCKHMY
Gywmamu a, b, ¢, d. ITo yenoBuIo 3aiaqn 11 6yKBLL TOKE FO.T-
AHB 05 pazoBHBATDH IATHHCKNH KBagpatT. OgHaKo 3TOT KBaj-
par He Mo;KkeT OLITh HPOHM3BOJBHEIM ~ €CHH 3ajaTh W HOJK,
¥ 3BaHme, TO HaligeTcs ofmH oQHIEp MaHUOTO IIOJNKa ¢ JaH-
HHIM 3BanUeM, KOMAHAUpoBamuuil Ha napan. [losromy o6a
JaTHHECKEX KBAipaTa MOJSKHE HAMOMKATHCSA ApYT Ha APyra
Tak, uToOn Kasxyaa napans Oyks A, B, C,Duna, b, ¢, d serpe-
THJACh WOCJe HALOKeNHs Juiuib Ol pas (TaKue IBa JaTHE-
CRHX KBAJ[paTa HABHBAIOT OPMOZOHAALHLMUI EPYT APYyry).
JT0 MOIRHO CHenaTs TaK:

Ab Dd De Cc

Be Ca Ad Db -

Cd Bb Dec Aa

Da Ac Cb Bd
3aechk He TOABKO 110 TOPH3ORTANAM W BEPTHKANAM, 1O U 1O
obeuM rnaBabIM puarowanaMm O6ywkewm A, B, C, D, a, b, ¢, d
RCTPETAIOTCS JWIND IO OJHOMY Pasy.

Hecronpxo Gonpme cmexanru Tpebyercs, a1obm pasmec-
THTH aHAJOTMIALIM 06pa3oM oUIEepoB U3 IATH MONKOB, UME-

OMMX HO NATH PasIMUHLIX BOWuCKUX spapmil, OpHo ws pe-
THeHKH HMMeeT BH

Aa Bb Cc Dd Ee
Cd De Ea Ab Be
Eb Ac Bd Ce Da
Be Ca Db Ec¢ Ad
De Ed Ae Ba Cb



Onnaxo npegnpunsaTas JiljiepoM MOMETKA LOCTPOUTH ma-
py OPTOrOHAJBHLIX KBAJADPATOB IIECTOTO HOPAAKA HE yBeHda-
nach yenexoMm. Bece roMmOunamuum, KoTophle OH HPHAYMbBIBAJ,
He YAOBIETBOPANN HY;KHEM ycaosusam. [TosTomy Sinep mpep-
NOJO;KMJI, 9TO 3ajada HPOCTO HepaspemuMma. JTa FHUIOTE3a
6puta mopgreep:aaena B 1901 r. QpaHIy3CKEM MATeMATHHOM
Tapps, nepeGpaBimuM Bce BO3MOKHEE DACIONO;REHUA KBall-~
paToB.

Ho Jinep, ocHoBHBAACHL Ha HEPA3PCIIIMOCTH 3ajadld AIa
rn = 2un =0, caenan npeiuoJOKeHHe, YTO OHa Hepaspe-
MIHEMa JJIA Beex uuces Bupa k = 4k - 2 (mpu oCTaNBHMX 3HA-
4eHUAX k1 3a/ada paspemmma). [loouTRE foKkasarh WIK OIpPO-
BepruyTh ruuortesy Jiinepa Oouinm Gesycmewnu go 1960 r.,
HECMOTpPA HA NPUBJAEYCHN® 2JIEeKTPOHHEIX BHIHCARTONbHBIX
Mammy (B Te Toin uX GHCTpomeiicTBHe GLLIO elle HeXocTaTod-
apiM). Ilpavenas meropm Teopun wucen, padorasmue B GIIA
maTematuku Bose, Ilapkep u lllpmranga mocTpounm mepsolil
OpuMep /BYX OPTOTOHAJIBILIX JATHHCKUX KBajpaToB CHada-
na masa n = 10, a saTen m Aaa Beex wmcen Bmua n = 4k -- 2
(pasymeercsa, kpoMe ucen 2 u 6). C moMompio HoBeHMHX MO~
nesieli DJIeKTPONHLIX BHUMCAHTENBHBIX Mamun Ouiu HalJensl
MHOTHE TAKHIe KBAJPaThl.

Ilocer mmenuin

AsTop mpefBHANT HeJOYMeHHWe guTartens, satem Gnio Tpa-
THThL CTOJBKO YCRJIWM [iJ1 pemieHMsA 3a7aull 0 PACHOJOKeHNn
oduIepoB, me HMEIOMEH HHKAKOIO NPAKTHYECKOr0 BHaue-
nusa. Ho B koMOunatropuke 9acTo clAydaeTcs, 4To 3ajiada, HA
HepBHIH B3IVIAL Ka/KyMasica INYCTOd TOJOBONOMKON, monay-
gaeT B maibliefilileM NPUMEHEHUA B CAMBIX PA3IAIHHX 0baac-
TAX OpakTHieckoil pmeAartenpHocTH. Cefinac BHACHWIOCDL, 9TO
sajauf, aOajJorHUHEe 5AIePOBCKO, HMEIOT BA/KHOe BHAYCHHE
I OPaBUIBHON HOCTARHOBKM BKCIEPHMEHTOB.

Ilycrs, maopumep, TpedyeTcs pOBEPUTH BANARNE 1 BUAOB
yaoGpennii ma n BujnoB nmenunsl. [laa aToro mazo pasburs
BCE HONe Ha h? YIACTKOB W MCHOJb30BaTh HA KAKAOM yHacTKe
¢BOI0 KoMOHHammmo copTa mmenmis u ynobpesus. Opzaxo
OpPH 5TOM He MCKI0YEHO, 9TO HA HCXOJ ONHTA NOBIUAGT Pas-
JAWYHe B yposkaliHOCTH PasHHIX y9acTKoB moig. Yrobm mc-
KJI09UTH 3TO BANAHHUE, Ha0 LHOCTAPAThCA, YTOOH KasRiuIi
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COpPT NMeHWNH N RKaAu# BuA ygoGpeHWsa BCTPETHANMCH 0O
OfHOMY pasy B KOKJO0M CTPOKe M KaskmoM cToibue pasbume-
HAA (MBI, KOHEYHO, CINTAEM [OJe IPAMOYTOJbHEIM),

3anmcaB B KOKAYIO KIETOUKY HazBaHHA copra u yrobpe-
HH#, TOJYy49aeM COBMEINEHHYI0 Napy OpTOroHalLHBIX JTaTHH-
CKMX KBaJpaToB.

Pasymeercst, amciio copToB nmenuns ne ob6s3aHo coBma-
AaTh ¢ dHCJAOM BmpoB ygoOpenms. Kpome Toro, BO3MOJKHE
OONOJHHUTENbHEHE OTPDAHWIEHUS Ha HOCTAHOBKY 9KCIePUMEN-
ra. [losToMy Upm DITaHUPOBAHMEM OWHITOB MCHOOJB3YIOT He
TOJNBKO JaTUHCKNAE KBAIPATH, HO u Oojee oOuiue pacmososie-
HHA, HaspBaeMile 6ao0kr-cxemami. Baon-cxeroit Ha3wBaIOT
pasMemieHNe BJIEeMEHTOB B OJOKU, HNOXYUHEHHOE HEKOTODLIM
YCIOBUAM OTHOCHUTEJIBHO LOABIENHMA 3JEMEHTOB W WX Imap.
Haupumep, moxuao motpefosars, urobn kamybil 6ok co-
Jep:Rad OJHO K TO jKE UUCIO HJIeMEHTOB, Kasyg/blH sJeMeHT
NMPUHEAIJIE;KAT OLHOMY W TOMY ke quciy GJOoKOB, a Raskaas
mapa ®IeMeHTOB TOe UPUHALNEKATA ONHOMY M FOMY 1K€ Yuc-
ay 6Ja0K0B.

Teopms 610K-cxeM ABIACTCA cefiyac BajKHOU ITaBOM KOM-
6muaropurn. Jlo cux mop HEHWBBECTHHI YCIOBMsA, HEoOXOomu-
MBIE H JIOCTATOUHBIE ANA Toro, 4To0m cymecrBoBaam GJI0OK-
cxeMpl ¢ 3afaHHHMM pnapamerpamu. Eime pgajbmie oT paape-
[IEHHEA BOIPOC O IEPeYucieHHH TaKux 0J0K-CXeM.

Tpyzuocts oThHCKaHUA TpebyeMnx 6/0K-cxeM TOKasLiBa-
€T caeayomas sagaua, '

I'pynna us 15 demeii exncedOnesno cmpoumces na npoeysry
no-mpoe. Moacho au opeaHusosamv npozysku mak, ymobu 6
meuenue nedeau Hu 00na napa demeii He Ovlaa deancdn 6 oOHol
mpoiike?

CHavaJsia BLACHYWM, XBATUT JUW Iap AAs PEeHICHHA 3ajavu,
M3 15 perelt Mo;uo coctrasurh 105 pasnmanuix nap (Ana Kamx-
JOTo H3 HEX MOkuo Buibparb papy 14 cmocobamum, mO mpm
3TOM, Hanpumep, mapa (@, b) BCTPETHTCA [ABAKIAE — KOTAA
K a npucoeguumaoT b m Korga x b NpUCOENWHAT &; 3HAYHT,
agca0 map paeuo 15:14: 2 = 105). B raxpoit Tpoiike ecth
3 pasnmuHbie maps (Hanpumep, B Tpoiike (a, b, ¢) — mapm
(a, b), (a,c), (b, ¢)). 3uaunr, B 5 Tpoiikax comepskmres 15 nap,
a B TeueHue memenm moaywaeM 15.7 = 105 map.

ITonyuenuniii pesyanrraT 03HA4YaeT JUOIb BO3MO;KHOCTEL MC-
KOMOTO pacupepenenus gereir mo rpoiikam. UTobu norasats
CyOIeCTBOBAHUE dTOr0 pacupegerneHysa, HaZo KOHKPETHO €ro
HOCTPOUTD,
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Yurarens, Koropeit monpobyer HaliTm HCKOMO® pacmono-
sxeue, OLICTPO TOYYBCTBYET TpPYAHOCTH 3ajadm: depes He-
CKONBRO LIATOB OCTAIOTCH TPOAKM, W3 KOTODPHX HE HONYYAlOTCA
rpyILOEl, cofepaniue 1mo ogHomy pasy seex 15 gereit. Tem
He MEHEee HCKOMOE DACHOJIOKEeHNe CYIIECTBYET:

klo ino jmo ilm jln ik kmn
iab jac lad nae kaf mag oah
ned mdb  kbe ocg mch lce  icf
mef keg ieh jfb obe ofd jde
jgh lhf nfg khd idg nrhb lbg

MosiHo {OKa3aTh, 4TO TAROE jKe paclupejesense cymecTBy-
er, ecam gucao fereil pasuo Hr -+ 3; OHM cTposATCa WO-TpoE,
a mpOTyAKH NPOROHATEA B TeuyeHWe 3n - 1 nuem,

Ynesio 3naKoMBIX

Hopcuurnisas amcao pacmonosxeHuit pepseit, mu Opocunn Mu-
MOXO0J0M Ppasy: «Tak KaK Ha [MaxXMaTHOoH JoCKe TOIBKO 8 ro-
pusonraneit, 1o Goasme § depsell MOCTaBUTH HA MOCKY HE
yaacrtesy. Ecau pasBepHyThb 5Ty apryMeHTanuo nojpobuee,
TO OHa HpuHsANa Ob Tarol Bux: «Horma Ha WaxMaTHYIO [ocC-
Ry, EMeomyo 8 ropusonraieii, cTaBaTt 9 depseit, To xors Ol
OflHa napa {Qepaeil OKasHBaeTCA Ha OMHON H TOif e ropu-
30HTaNW, a noroMy 6yner 6urs apyr apyrar. llogobunie pac-
CY)KJIEHNA 9acTO BCTPEUAlOTCA B MaTeMaTHKe, OHUM HOJYIHIH
aaske ocoboe Haspaume npuryuna Jupuzie 00 MMEHH HeMell-
KOT0 MaTeMaTHKAa, 9aCTO NPHMEHABINEro HX B MCCIEIOBAHHAX
M0 TEOPMHU uHMCed., ITOT NPUHOUO [JIACHT:

Leau 6 n awyuros noaoxcerno Goaee uem n npedmemoe, mo
xomsa 6u ¢ 00HOM awure sexcam Osa uau Goaee npedmemos.

Hecmorpa nHa cBoIO mWPOCTOTY W OYEBMIHOCTH, NPUHIHI
JAuprxe n03BoAsAET ONYUATh [AJIEKOHE OYEBHUAHEE Pe3yabTa-
Tol. JlOKaKeM ¢ ero IOMOMIbIO, HAPEMEp, TaKoe YyTBReD)KAEHHE:

Ecau 8 sase Harodumes n ueaoser, mo zomsa Ovl Osoe u3
HUZ umelom 00UHAK0B0E HUCAO BHAKOMBLL cpedu npucymemeyio-
wux (MH, pasyMeercsa, CYMTaeM OTHOIIGHUE (4 3HAKOM € b»
B33HMHEIM — €CJIH & 3HAKOM ¢ b, To ¥ b 3HaKOM ¢ a).

B caMom mese, gMca0 BHAKOMEIX Ka;KIOTO 9eI0BEKA MO-
JKET mpHHUMaTh sHaveHUs oT O (eciiu OH HE BHAKOM HM € KEM
B 3aie) o n — 1 (ecnim OH BHAKOM CO BCeMHU IPHCYTCTBYIO-
mMuMA), T. €. B PasiIMYHHX 3HaveHmit. BoaMOKHH [Ba ciay-
gag — aubo xoTa 6u aag opmoro snavennak, 0 Lk < n—1,
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B sane HeT weNoBeKa ¢k smakomwyu, saubo mis Beex k Haii-
gercda xoTa Obl OJMH YeJOBEK, HMEOU[iA POBHO & 3HAKOMEIX
B 3ane. B mepBoM ciydae 4mcso pasiumaEbIX sHAYEHHI aus K
MeHbINe, 9eM n (X0TA OH 010 3HaueHUe NPOUYIIEHO), a TOTAa
no npuununy Jupuxie xoTs 6ul s gByX n3 1 YeJOBEK 3Ha-
qeHHe %k ofiHO W To xe. MHEIME ciaoBamu, B mepBoM CaydIae
ecTh [iBoe Jofeil, MMEOUIUX MOPOBHY 3HAKOMEIX,

Ocranock TOK&3aTh, YTO BTOPOil caydail HEBO3MOMKEH.
B sToMm cxyuae B 3ane Oni Ont uesonex ¢ () 3HAKOMBIME I 4~
nosex ¢ n — 1 smaxomumu. Ilo 310 HeBosMOIKHO, TAR KaK
eCJIM 9TH N0 3HAKOME JIPYL ¢ TPYTOM, TO MEPBH yike HMe-
er xors Onl 0[UOT0 3HAKOMOIO, & €Cliu OnH HEe BHAKOMHI, TO
YHCIO0 BHAaKOMLIX BTOPOrO yedoBexa mempme, weM 1n — 1.
YrpepirpeHne fokasano. Liro mMoxHo copMynmpoBaTh Te0-
MeTPHYECKH TaK.

Ecau nexomopuie us n mouer naockocmu coeOuneiv ompes-
ramu, mo sceeda nalddymes dse mouku, uz Komopux ewnrodum
ROPOBHY 0MDEsK08.

flayguas nepenzcka

Heeme yuenwx A, B, C, D, E u F nepenucuwsasucy 8pyz o
Opyeom no Osym Hayuusm meman. Kuancovid nepenycuisancs
¢ kamdum no odnoll mene. Joraxume, umo naidymes mpoe
YUeHBLE, nepenucueaolyures mexcdy coboil no odnol u mol e
reme.

B camom pmene, vuennil 4 nepenmcniBacTCs ¢ 5 Koanera-
vu. ITo kakum Onl TemMaMm OH ¢ MHMH HU BeJ OePeuycry, Hai-
ayTca Tpoe yuennx (nampumep, B, €, D), ¢ KOTOPLIME- 0l
nepenucHBaeTes 110 onHOIl 1 Toll ske TeMe (Lanpumep, o nep-
poit). Ecam xota Oun JiBoe W3 oTHX TpeX ydelLIX IePemUCH-
BAIOTCA IO TepBoil Teme, T0, OPUCOEMHKB K RUM A, moayumm
TPOliKy IepPenUCHBAIINXCS 10 nepBoil Tese. Eean me Huk-
TO U3 TPOHX e IEePeNUCHBAGTCS APYr ¢ APYTOM IO IHepBoii
TEeME, TO OHM IIePENUCHBAITCA M0 BTOPOI TeMe, H Mbl CHOBA
LHOJYYWIN TPONKY YUCHLIX, HCPENNCKa KOTOPLIX IOCBAILEHA
oJHOH | Toll ke Teme.

Ecau 6b1 yucao yueunx 6nuio mennuie 6, To yTBepikenue
yate e OhiJIo OBl BEPHBIM -—— MO;KHO TAK OPraHU30BaTh Ie-
peniucky, 9ro0n HEKaKas TPOHKA HE BaHWMasach OJHOH 1
Toit e remoli. Hampumep, gocraTouno, uTcOH U3 yuenex 4,
B, C, D n E uo nepsoit Teme penu nepenucky A ¢ Bu C, B
¢D, CcE, aocranbunie Hapsl HHTEPECOBAJHNCh BTOPOU TeMoil,
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Lennm n306pasuTh YUIeHBIX TOYKAMHA, a TeMHl MX mepenuc-
KH — [[BETAMH OTPe3KoB (OJMH IBeT [ mepBoil TeMHl, a BTO-
poit — [ fpyroit), To OKABAHHOE BHIIE yTBEPKICHNe MOK-

H0 C({OPMYJAHPOBATH CJIEAYIOHIEM 00pa3soM.

Ecau 6 mouer coedunenit nonapHo ompesramu, onpawew—
HuMU 6 060 PASAUMHBLE Yeema, mo Halidymes 3 mouku, a64810-
Wuecs 6epuURAMU 001H0Y8emIL020 MPEY20NLHUKA.

Mp mMoram 6B OKpamIuBaTh OTPE3KH He B 2, a, CKayKeM, B
3 pasamunnx nseta. I3 aToMm cayuae npuinoch 651 B3ATH GOTb-
me Touex — ne 6, a 17. Hanpumep, ecau 17 yuenwx nepenu-
culgaomen dpye ¢ Opyz0m no mpem DASAUNHBLM HAYUHbM Mme-
MAM, RPUNEM KaxcOas napa YueHwir eedem NEPENUCKY AUWb
no 00HOU mene, mo ecezda natidymes mpoe YLeHuT, Nepenuch-
sawwures no 00noll w moil e mene.

B camom fmene, kaykinli yeeuntii pefer mepenucny ¢ 16
ppyravu. ITostomy pia yuerore A Haiipyres eme 6 gesoBex,
¢ KOTOPHIMU OH II€PEIUCEIBAETCA Ha OHY U TY sxe Temy. Ecau
X0Ts 6Bl OqHA mapa U3 oTUX 6 nepenuCLBaeTCs APYT € APYroM
Ha Ty e TeMmy, TO WCKOMasg Tpoiika yueHHX Halpfema. Ecam
JKe OMN [MePeHUCHBANTCA APYT ¢ APYTOM JUATS 10 IBYM 0CTaB-
DIAMCH TeMaM, TO, MO JOKASAHHOMY BHIIE, CPeH HUX HaUyT-
¢ Tpoe, NMepenmeKa KOTOPHIX LOCBAINMEHA ONHOH Teme.

Ypratens Jerso HailgeT Tenepds Ans A060ro THCIA Tem
TAK0Ee KOJNUMYECTBO YUEHHIX, 4T0 OpH Ji00oM pacmpefeeHnn
TeM MEmIy HEMH MOKHO BEIGPaTh TPOHKY, HEepenHCHBAIo-
OIyICs 1o ofHOMy H ToMy e Boupocy. Ho ato yreepxnenne
MOKHO 0000OUTH €me Jajblle, PasHCKHBASA He Tpoilkm, a,
CKAKEM, YeTBEPKH YIeHBIX. B 9TOM ciydae npn mepenucKe mo
IABYM TeMaM I0CTaTOqilo B3ATh 18 yuennx, 9T06H U3 HEX MOK-
Ho OGHJIO0 DLIIENNTh 9eTBEPKY YUeHHIX ¢ obmeil TeMarmKoi
nepenuckn. A 17 yueHHX yike HeOCTaTOuHO: Bo3bMeM 17 yue-
HHX, 3aHyMepyeM ux gucaamum oT 4 mo 17 m OTAajiuM HepBYIO
TeMmy mapam yaenux (i, j), AaA KOTOpHX | i — j | paBHO ofHO-
my us ancen 1,2, 4,8, 9,13, 15, 17, a BTOpyl0 TEMy — 0CTAND-
HBIM [apaM y9eHHX, Cge.naﬁ're pucyHOR m y6epmrecn, 4TO HH
oflHa WeTBEPKA YYEHHX He BefeT NePeHmcKy mo obmieil Tene.

Ho myTs o606mennit eme He 3akoHded. Befib MOKHO OpH-
JIaThL TeMaM PasiWdIHEI Be¢ M UCKATh, HANDHUMED, AJA NePBoid
TeMLl 9OTBEPKH YYEHEIX, a JJIs BTOPOH — TPOHKE YYEHLIX.
Torma neobxofgmMoe w@CHO oKaskerca Goapme 6, HO MeHB-
me 18 — ono pasmo 9. Kpome Toro, ygennix Mo;xkHO pasbu-
BaThL HEe HA HAPH, & HA KOJJIEKTHBH 13 00JIBIOIEro Yhciaa yIacT-
HEKOB M BARPEIJIATH TeMy 82 KA/KILIM TAKUM KOJJIEKTHBOM.
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Torma namHAA mapa yIeHHX Mo;keT, mampamep, 06CympaTh
HepBYI0 TeMy B OJHOM KOJJEKTHBe, a BTOpPyIo — B APYToM.

Anrnmiickuit MatemaTur Pamceit moxasan o6mryio Teope-
my. OHa yTBEp:K/IA€T, YTO €cau 3adamul yucao mem m U HUCAO
YHACMHUKOE 6 KANCOOM KOAACKIMUSE T U ecau meme ¢ HOMEPOm k
conocmasaero uucao py, k=1, 2, ..., m, mo npu docma-
mouns GoAbULOM HUCAE YLACTMHUKO8 U A1060M pacnpedeicHul
meat meacdy KOAAEKMUSAMY NOJICHO HAlmu memy € HOMEPOM
k u p, yuenvz, aobve r us KOMoOPHIT 3anAMEL smoli MeMmol.

Briop mpepcrasmureneil

Crynentn Ilers CoGoxes, Jlensn KHomapos, Bara Eropos, Ce-
peska Cumpros, Kous Toxapes m Jlesom Apyrionsm 6niin
38KaJIBUHKIME JpYy3bAME. MHOTUME AeJaMA OHH 3aHAMAINCE
coobma: Ilera m Bura smecre paGoranu Han msobpeTenuem,
Jlens u Cepeska BMecTe mucanu pedepar no ¢uaocodnm, Ile-
ts1, Jlena n Kons nmecTe saHmMaiuch B cexnun cambo, Bars
u Kong BmecTe opraHE30BHIBANHA MATEMATUICCKYIO OJHMIIAA-
ny B mucruryre, a Kons u JleBon medcTBoBanm maj OfioR
3 rpynn nepsore kypea. Bee mito xopomo, Ho .OfHaKIE
[PYy3bA CTaJH B TYIUK — BBSICHIUIOCH, 4T0 B 15 wacos 00 mumyr
HY/KHO [elaTh ROKIaf 00 m300peTeHnn, IPUATA HAa KOHCY/Ib-
TAIAIO K IpemofaBaTeao dunocoPun, XoTA OB OJHOMY BHICTY-
OUTH Ha COPEBHOBAHUAX H0 caMBo, IPUUATHL ydacTHe B OT-
fope 3a7ad /1A ONMMINANIH B HPOBECTH cobpanme B mogmed-
1oit rpynne. Bexnp ecan Ilers Gymer poxnagsnars o6 msobpe-
tennu, Jlens nofimer ma Komcyiabrammio, Hois Gyper ordm-
paTh 3agaun, a JIeBoH nposeser cobpaHue, TO Ha COPEBHOBA-
HEsg mo cam00 HEKTO HoiiTw He cMo;xeT — Hu Bmrsa, au Ce-
pesxa HE pasy oTHM BUJOM CHOPTA HE BAHMMAJNCE.

Ho Bara u Koas He spsa uETepecoBAalHChH MaTeMATHKOM,
H IoCAe HEKOTOPHIX Pa3MHIUIEHHNH OHH HOPUAYMANH TAKOH
nian: o6 wmsobperenma monoskmr lleTss, Ha KOHCYNLTANUIO
‘potimet Jlena, Ha copeBHoBaHusA mo camMbo — Houas, sagaunm
6yner orbuparps Bursa, a co6pamme mposener Jleson. Ilomo-
yenne Apyseii 610 66 Kyfa xysxe, eciu 651 Hag H300peTeHn-
em paboranm [lerss m Bursa, pedepar mucanu Bura m Cepe-
ma, B cekuum camGo sanmmanuch [lera u Cepesxa, MaTemMaTs-
geckylo onumuuany opraunsoshsanu Ilersa, Bura u Cepexa,
a mederpoBainn Jleus, Konsa u Jleson. B aTom caydae nepsot-
ME 9eTHPHbMA HeJaMU 3aHUMATHCH Obl BCETO Tpoe Apysed, U

r
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ppuinun Jupuxie me mosBonmim 6n MM Tak pacHopesieliATh
00A3a0HOCTH, ITO BCe neJia Oburm Onl cesiansl.

Hetpyntio coobpasurb, B 4eM 3aKJI09aeTCA HEOOXONHEMOE
yCIOBYEe TOTO, 9T0GH MOKHO OHITO pACHpPENeNHTD Jela Me-
Jy HaDIAMH pY3bAMH — Jio6nIMHA & [elaMd [OJKHE 3aHU-
MaTheA 10 Kpaiimeit Mepe k wenosex. OxasmiBaercd, 9T0 9TO
yC/IOBHe He TOJBKO Heo6XoAmMO, HO W JOCTATOYHO — €CJIH
0HO BHINOJHEHO, TO TpeGyemoe pacmpefenenuwe o0g3aHHO-
creil Bcerjga BO3MOKHO,

B ofmem Buxe »To yTBEp:KJAeHEE (QOPMYJIHpYyeTCA Tax.

ycmyv ¢ raxom-HubYds miocecmee X evideserti noOmuo-
acecmea Xy, . . ., Xn. Aas mozo umo6er 6 X modxcno 6tiao 6v16-
pams n pA3AUMHBE SAEMEHINO0E Oy, . . ., Gp MAKUT, YMO 0 €=
= Xy, ..., a, = X, Heobzodumo u docmamouno GunoAHe-
nue caedywwezo ycaosus: obwedunenue awbux k sadannunz
rodmHoxcecme 0oadxcHo codepacambv no kpalinel mepe k ane-
MEHM08.

ITy TeopeMy, HDOKABANHYI0 AHPAHACKEM MaTeMaTHKOM
@. XonnoMm, Na3HBAKT TEOpPEeMOH 0 PAa3AIHUIHHNX
gpejfpcTaBUTEeNsiX UWIN TeopeMO#d o mepe-
BeHCKHNnX cpajnb6ax. Ilocregnee Haspanme Beper
cBoe MPOHCXO:fenye 0T POPMYIUPOBKY, BOCXOfAMeEH K H3-
BecTHoMy HeMenkoMmy MateMaTrry Depmanmy Beiurso.

B depesne omuocumenvro kaxcdozo wHowu U Oesyuku us-
eecmmuo, Opyscam oHu uaw Hem. Ecau daa awbuz k wHowel
o6vedunenue MHoNceCmE UL nodpye codeprcum no kpaiinet me-
pe k desywer, mo kadxcduii wonowa moxcem eubpamov cébe ae-
HY u3 uucaa ceoux nodpyz (B sroil samave X — MHOKECTBO
BCEX MeBymeK, X, ..., Xp — HOXMHOKECTBA, COCTOAIIME
U3 MOJPYT HepBOro, BTOPOTO, . .., N-TO IOHOIIH).

Iloxaskem Teopemy B dopmyamponre I'. Beiinsa, mpoBeps
aaaykouo oo uncay onomeit. IlycTs umcao iomomeit paBHO
n. lIpn n = 1 Bce 04eBHAHO — B CHJIY YCJOBHH TEOPEMH Y
OHOTO IOHOIIN eCTh XOTA OH OfHA MOAPYTA M OH MOKET BEIO-
pats cebe sxeny. [Ipegmonoskmm, 9T0 TeopemMa J(OKa3aHa [isa
11000r0 umcla 0HOIMeH, MeRbmero n. BossMmeM n 0OHOMEH,
opmuem 6yHeM CUMTATH, YTO MHOKECTBA HX MOAPYT YAOBJIET-
BOPAIOT YCIOBHI0O TEOPeMH — OO'heHHEHZe MHOKECTB ILOJ-
pyr n06Hx %k MHOmEH coCTONT 1O KpaiiHe#t mepe m3 k [IeBy-
mexr. Torga BO3MO;KHE JiBA CIydas:

a) HafileTcs MHOKECTBO, COCTOfAIee W3 r loHOmeHd, rpe
r << n, 071 KOTOPHX 00befMHER e MIOKECTB KX MORPYT CO-
Rep:kuUT r geBymer. Kcau 6b geBymex Obmo xora 6m Ha off-
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Hy MemblNe, yCI0BHe TeopeMn mapymmiroch 6s1. Iosromy Ta-
KYI0 COBOKYUHOCTH I0HOIIEN M [eByMEeR HA3HBAT ¢KPUTH-
uecKoil». BAYTpPE 8TOTO KpmTHUECKOro MHOMKECTBA BEIIOJIHE-
HO yCJ0BHE TEOPEMBI — [OHONIW HTOTO MHOKECTBA HMEIOT HOf-
pyr UMb CPEAH AEBYIIEK TOTO ke MHOKecTBa, & MOTOMY H3
BRITIOJNIIEHAA YCAOBHA JJIA BCGX OHOmEH W NeByMEK BHTEKa-
€T, 9TO OHO BEPHO W HPN OTPAHUYEHHH STHM MHOKECTBOM,
Ho Torma MoxHO HA#TH seH ONA Bcex HOMEH U3 KPHTH-
9eCKOTO MHOKECTBA, BHOUPAA HX U3 TOTO jxe MEOJKECTBA TAK,
9To0E KajKAHI HOMA HOJYYIWI B YKEHH ONHY W3 CBOHX IOJ-
pyT. lockoapky ¢ 9THMH H0HOIIAMHA BCe B mopsAgKe, ycTpa-
NIM OX ¥ BHOpaHHHX MMH jKeH M3 PacCMOTDEHWA M BO3BMEM
OCTABMIUXCA n — r IoHomell. Jlerko BWeTh, 49TO AJA HUX
TOK@ BHIIIOJHSETCA YCIOBUe TeopeMm (ecam OH AJA RAKHEX-
HH6YAL § 0HOmeH o0beHHEEHNEe MHOMECTB HX MOAPYL COHep-
JKAJT0 MEHBINO, 9€M §IeBYHIEK, TO JIIIs MHOKECTRA, COCTOAMETO
73 9TUX § HOMEH n r HOmEN B3 KPUTHYECKOT0 MHOKECTBA,
TOKG HAPYMAanoch OH yCJHOBHe TeOpeMH), 3HAYAT, IO IpeJ-
HOJOKEHN0 HHAYKIAE, MOYKHO HAHWTH yKEH W [JIA BTHX N — T
oHomeil, A TOTga Bce HOIDIW HAINJX JKEH, § B BTOM caydae
TeopeMa JOKaBaHaj

-6) Temeps PAacCMOTPHM CJydail, KOTa KPUTHIECKUX MHO-
JKeCTB HET — NpH I < 1 7N N06HX r oHomel ofmefuHeHye
MIIOJKECTB UX HOAPYT COMEIKHUT 1o Kpaiimeit mepe r -1 me-
pymex. Torpa Bo3bMeM JI00TO IOHONY, FKEHHM €ro Ha Ofi-
HOH W3 ero HMOApPYT W YCTPAHHM CYACTIMBYI Hapy M3 pac-
cyorpenns. Ocraerca n — 1 oHomelt, mpwIeM i HAX yCI0-
BHe TeOpeMsl BEIIIONHSAETCA., B caMom fere, BO3bMeM JI00BIX
r m3 ocraBmuxca woHomel. O6peuHenne MHOIKECTB HX IO
pPYT cocTosio mo Kpaiimeit Mepe u3 r + 1 geBymex. 3Hagur,
U mocJe ypAaleHWsA HOBOGpaIHOd, 9TO MHOKECTBO COCTOUT
no Kpaitmeit Mepe ma r gesymex. Ho Torma momno Bnbpars
AteH A7 9TEX n — 1 IoHOmeil, YeM U 3aKaHIWBAETCA [[OKA3A-
TEJIHCTBO TEOPEMH O IepeBeHCKHX cBambbax.

CepresHoMy 9HTATENIO, HELOBOJIBHOMY TeM, 9TO B CTOJb
Ba)KHOH TeopeMe MH TOBOPHM O MATPHMOHHAJIBHEIX OTHOIIE-
HUAX, OPENOCTaBIsAeM MPOBECTH 3TO JOKA3aTEJIbCTBO, 3aMe-
HHB CIIOBO (IEBYIMKHY CIOBAMH (3JEMEHTH MHOKeCTBa», a
CJI0BO (IOHOMMY— CJIOBOM {IOXMHOIKECTBA%; BMECTO TOTO ITO-
011 TOBODHTH (IOHOMA APYIKET C AEBYIOKOHY, IPUNETCA TOBO-
PHATH (3JEMEHT NPUHAJIERHT HOMHOKECTBYY, & BMECTO (IOHO-
mIa HEHHJICA HA JeByNKe»— (B TOIMHOMKECTBe BHOpaH pie-
MEHT», A BCO OCTANbHO® 0CTAETCA HO-TPEKHEMY.
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I'paduueckoe pernenne

Teopema, rOTOPYI0 M ceffdac JlOKasadm, OTHOCUTCH K pas-
PARY TaK HASHIBAEMKIX (TEOPEM CYIIECTBOBAHUSMAY, YTBEPIKTA~
I0OX, 9T0 HEe4YTo (B HAlIeM cJydae — mOADOp HEBECT) Cy-
ECTBYET, HO JAIOUMX MaJo HHPOPMALINA O TOM, KaK 9TO HEd-
10 HaiiTH (B HAIIeM CAydae — KAk KOHKPETHO OPraHH30BATH
¢Baab0b wanu BeIGoOp mpemcrasuresneil). Bexdk ecan GyRBaIBIO
CJElOBATH JIOKABATENBCTBY TEOPEMEI, TO HAJ0 cHAdana Tmepe-
OpaTEk Bee MOIMHOKECTBA B MHOJKECTBe IOHOIMeH U IOCMOTPeTh,
HeT JU Cpeju HUX KPHUTHUeCKuX. A B ciefyiomeil riaase 6y-
AeT [OKAa3aHo, YTO YHCJIO0 HOOJMHOJKRECTB B MHO;KECTBE U3 N
pJaeMeHTOB paBuo 2", Tak 4ro yske npu 20 oHomax 4HCJIO
HofMHOKecTB Oyaer 6o/bie MUIANHOHA M UPUASTCA DPU-
SerHyTh K ycayraM sJ1exXTpOoHHoN cBaxm,

A ecam ywecTh, UTO ¢ MOKOGHBHIME 3afavaMi OPHXORUTCH
uHeTh fleJio B kyna-0oiee cepLe3nbiXx BOOPOCAX, YeM AepeBeH-
¢cKHMe cBagslu (Hampumep, NpH pacupefeneHuu paboT MemEy
CTAHKAMH, OPraHusamiy TPAHCHOPTHBIX IOTOKOB U T. JI.),
TO CTAHOBUTCA ACHO, HACKOJIBKO »KEJIATENEH AJArOPUTM, I[O3-
BOMAOMINIE 0CYmecTBIATy BROOp mpexcraBuTenell, a B CIy-
Yae, KOTLA OH HEBOBMOJKCH, YKABHBaOMuil HanGoJpiiee duc-
70 BOSMOKHEX BHOOpOB (Hampumep, yeTpoiicTBO MAKCUMAJIb-
q40TO qucjia cBajed).

Onun ms myTefl pelieHMsA OCHOBAH HA NCHOONb30BAHNL
2pagos — MHOMKECTB, COCTOAIINX M3 KOHEYHOTO YHCIA TOUEK,
MEKOTOPHE maps KOTOPHIX COEJUHEHbl AyraMu (Tarume rpadnl
HA3LIBAIOTCA MEOPUCHMUDOGAHHBLMIL, €CAU BMECTO AYT DPUCO-
BATh CTPEIKH, TO TOAYUHTCA OPUEHMUPOGAHHVLE rpad, Wnm,
Kopoue, opzpagh). Haueprumraroit rpad: B ozmoM crondue mo-
CTABEM TOUKH, m3olpaskatomue nogMuonectea Xy, .. ., Xy,
a BO BTOPOM — TOYKH, M300paKal0Mue dJIeMeHTH BCETO MHO-
sweersa X, Kasknyro Touky, usofpaykaiomyio HOJMHOMKECTBO,
COCNUHNM [YTaMH CO BCEMH BXOISAI[IMA B HETO 5JIeMEHTaMH.
Hampumep, pacnpepeiesue apyseif, 0 KOTOPOM TOBOPMIOCH
B OpefLAymeM DyHKTE, mso0paskeHo Ha pmc. 12.

Ipegnonosius, 9T0 MH KaKHM-TO 0o6pasoM Ha3HAYNIN
npefcTaBHTE]EH HEKOTOPHIX MOMHOKECTB, T. €. BLHOpaln He-
KoTophie nyrm Hamero rpada. llomernMm aTm Ayrum sHaKOM
¢aiocy, Pasymeercs, ABe IMOMeYeHHble AYTU He MOTYT HMETh
o0muX KOHIOB, MHAade MH juO0 BeIGpanu 6m1 B OfHOM MHO-
MecTBe ABYX mpejcTaBmrenell, nmbo ofuH dIEMEHT IpencTa-
Basasa OBl IBA pasHBlx MHO;KecTBa, Ecam B pesyinTaTe OKasa-
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Jioéh, 970 U3 KaKAOr0 NOXMHOMeCTBa BHXOANT moMedeHHasn
AyTa, TO BCe B MOPAAKEe — BCE MONMHOKECTBa IONYyYalu npej-
crasuteneil. B nmporusHOM ciyzae 6epeM Bce NOAMHOKECTBR,
JMIODeHHEIe IIPEXCTABHTENbCTBA, W momedaeM ux mudpoi 1.
Bcee sneMenTrl, K KOTOPHM HAYT LYW U3 DOMEUEHHBX MUQPOil
1 nopMHOKECTB, oTMeTuM Huppoit 2. Ecan xora 6w ofuH H3
STHX DJIEMEHTOB ¢BOOOJEH, T. €. He ABAAeTCS HUULMM IPEJCTa~
BHTEJEeM, TO HABHAYAEM €T0 TpEeACTaBHTeNeM TOro HOXMHO-
$KEeCTBA, OT KOTOPOT'o K HEMY INa AyTa U TeM CaMblM yBeJuYnM
qHECI0 MPEXCTABICHHHX HOJMHOMIECTB.

o Ilera

mso8peTeEno

o Jlena
XoHcyILTanma

—»= 0 Bura

OIBMUEAAA

Pue, 12,

wedeT o © Cepexa

——0 HKoan

camGo

Jlesor

Cnoxnee 06CTONT €10, ecam cpeia HOMEYeHHbIx MEQPOIL]
2 pJIeMEHTOB HET CBOGOJHBIX — BCE OHH YK€ KOTro-HEOYIbH
npefcTaBAAOT. B aToM cayuae npumerca MeHAThH PaHee HPH-
HATH® PEMEeHHA W [eljaTh HepecTpPOMKy, BHICBOOO;IAd 5TH
91eMEHTH. 3aMeTHM, 9T0 IPU TAKOM HPEJION0KEeHUN Bee pie-
MeHTH, DOMedYeHHnle nMudpoit 2, ABAAIOTCA KOHIAMHA AYTL C
IOMETKO# OAKC, ¥ MH MOKEM IO TAKHM JyTraM BEePHYThCA
OT PTHX 9JEeMEHTOB B ¢TOA0eN nopMmuoxiecTs. IlogMHokecTBa,
K KOTOPHIM MBI BepHEMcH, moMeTuM nudpoi 3, a Bce pieMeH-
TH, K KOTODEIM HIYT HE OTMEUYEHHEIE BSHAKOM «ILIIOCY AYTH,
M3 HOMEUeHHHX OEPDON 3 mMOJMHOKECTB, OTMETHM HUuPpoii 4.
Jaxpire mo OTMEYEHHEIM BHAKOM (IJIIOCY NyraM BepHEMCH B
croyben ODOAMHOMECTB W moMeTHM MX ImPpoi 5, a 3aTeM no
BCeM HEOTMEYeHHHIM [[yraM, HAYXBAIOIMUMCA B OOAMHOKECT-
Bax ¢ HOMeTKOHl 5, mepeidjieM K pJIeMEHTAM MHO;KECTBA W LO-
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yerEM ux nudpoi 6 (npm sTOM ofHO B TO e DOJMHOKECTBO
gA¥ OMH H TOT e BJIeMEeHT MOTYT MMeTh HECKOJBKO mOMe-
TOK).

Byjgem npomoikaTs onECAHHHI BHINe Npomece A0 Tex
mop, MOKa B CTOJGIE 2JleMeHTOB MBI He HATKHEMCS Ha CBO-
gonubrt anement. Torfa y mac monmywutes «MONTHHA», HA4H-
HAlOMmMancs ¢ DOIMIOKECTBa, HoMegennoro wudpoi 1 (1. e. eme
g6 MMeIOmero HpefcTABHTENS) M KOHYAIOMAscH CBOOCOTHEIM
asnementoM (puc. 13). lyru sroit «Momumm» wepes OgHy 1O-
we4eHH 3HAKAMH CILIIOCY. A Tenepb M3MEHHM HOMETKE 3THX

3 maoBpereirme T o Ilera 2

/

3 komeyanTanma o Jléun

+ %<
3 oamMumnsia
+

meficTBO

N

"

o Bura
Puc. 13.

Cepe:xa 4

1 cambo ° Koas 2
\

Ayr — Bce peroMedeHHLIe AYTR MOJHUH HOMETHM 3HAKOM
«IINIOCY, W cOTpeM Bee OhIBIINEG paHee Ha Hell 3HAKH «IJIIOCH.
Herpynno Buiers, 9T0 B pe3ynsTaTe 9TOH OmepalMm 9UCIO
IpeICcTaBeNibix OOAMIO;KECTE YBEIWIUJIOCh HA eNWHUIY —
0Ka3aJ0Ch HpeAcTaBI€HHBIM HOAMHOKECTBO, ¢ KOTOPOro Ha-
YUHAEeTCA MOJIHHA. Ecan n Teuepr He BCe DOJAMHOMeCTBa
UMEIOT mpefcTaBuTeNell, TO MOBTOPHUM 3TOT mponecc. B Konne
KOHI[OB OPOMB0MHIET OANO M3 IBYX: NEGO BCE HOMMHOKECTBA
monydar mpejpcrapureneli, nubo mocae OfHOTO M3 NUKJIOB MO-
METOK YHCJIO0 MOMeUeHHbiX DIEeMEHTOB He yBexmynrca. Bo Bro-
poM ciaydae safaZa O pasdAHIHBIX OPERCTABATENAX OKAashl-
paeTCA HEPAspemuUMOR, W MH JHmMb H0JydIaeM HamGoabINEe
9HCJO NPEICTABIeHHHX MORMHOKeCTB. Pasymeercd, ecnm BR-
OJNIEHO YCNOBHE TeopeMH O pa3lUYHLEX OpeACTaBHTeNAX,
tTo BTOpOH cayduaii HeBO3MOKeH.

OTMeTuM H3AIMIOE MOCTATOYHOE YCIOBHE pa3peliEMOCTH
8ajauuW 0 HA3HAYeHH:W npejcTaBuTeNei.

o Jleron
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Ecau cywecmeyem makroe wucao k, umo kaxcdoe nodmHosxrce-
cmeo u3 wucaa Xy, ..., X, coaepofcum posHo k asemenmos,
a kaxcdwili snemenm us muoxcecmea X npunadaescum posro k
ROOMHONCECNBAM, MO MONCHO HAHALUMYL DASAUNHBL npedcma-
sumeaell.

Obmpre mpeacraBuTeNn

Rasconii cmydenm epynnul yuacmeosar 6 0dnoti us 5 cnopmue-
nnx ceryull. A Ha gemHue KaHUkKyasl kaxncOwil us HUX 6owes
6 0dun us & cmybenveckuxr cmpoumenvrux ompados. Ooraxdv
Ha sacedanuu gﬁany/zbmemch'oeo 6wpo BJAKCM cmosau 6o-
npoce 0 cropmueroil paome u o pabome cmydenueckux cnop-
mushux ompados. Moxcro au nocaams § denezamos om omoii
epynne mak, 4mobv oMU npedcmasasau U 6ce CROPMUGHUIE
ceryuu U 6ce cmpoumetorsle ompadu?

Pasymeerca, B cToap ofmefl mocraHoBre 3ajada mepaspe-
MEMa — WHOTAA MOMRHO HOCJHATh, MHOTHA U HEAbL3s. lloo-
TOMYy HaJ0 HAlTH yCJI0BHA, NPH KOTOPHIX Takoli BHOOp jere-
ranum Bo3ModieH. Kemm, mampmmep, yJacTHUKE BOJCHGOMD-
HOIl I MaXMATHOH CeKOWH IeJMKOM BXOJAT B IEPBHIL 0TPAL,
TO OpPEeJCTAaBUTENIb DTOr0 OTPAJA CMOYKeT TOBOpHTH aubo o
maxmarax, gubo o Boneiibose, Ho ne 06 ofemx urpax cpasy.
JTOT mpuUMep IOKA3bIBAeT, B 4eM BaKJI0YAeTCs meolXofmioe
ycloBUe BO3MOKHOCTH Tpebyeyoro prifopa: Hurakme k crop-
THBHBIX CEKOWH He MOTYT BXOAUTH B 00DBEIMHEHHE MEHEee ueM
k crpourenbHHEIX OTpsiioB. OraspiBaerTcd, 5To yCJIOBHE HB-
aaercs m pocrarodntiM, ChopMmynupyeMm ero Tax.

ITycmov emydendeckan epynna pasbuma Ha B CROPMUGHHLEL
cexyuti Ay, ..., A, m n cmpoumeavnviz ompadoe By, . . .,
By, Jasa mozo umobw moxcno Owao embpams n cmydenmos
mak, WMot Eaxicdai CROPMUSHAS CEKYUs U Kaxcdwil cmpo-
umeavHblll ompad umeau npedcmagumenceii, Heob6xodumo u do-
cmamoiro, umobu Huraxue k cnopmusnux cexyull He 6xoduiu
¢ o6vedunenue menee uem k cmpoumeavnuuix ompados.

J 0Ka3aTeNbLCTBO HTOTO YTBEDIKAEHUA CBOTUTCH K HCLOMIb-
30BAHMIO TEOPEMH O PA3NUYIHBIX PEJCTABHTENAX.

OrMeTuM OfHO fOCTATOYIOE YCJAOBUE JJIA BO3MOKHOCTH
Ha3HAYHTHL OOMmX mpemcTaBmTeNeil: ecau MHoxmcecmso us kp
aaemenmog pasébumo Osyma cnocobamu Ha k nodmuoxcecme,
codepacawux no p ademenmog, mo O0af smux Ogyx pasbuenuil
MOXNCHO eubpamb cucmemy obujux npedemasumenets,
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Ocrpoba B MOCTELI

B mauate XVI1II B, 6nina BecbMa nomyJapHa I0J0BOJIOMES O
xenmrcbeprerux Mocrax. B ropose HemurcGepre (mmme Ha-
gUANHTpaje) OHIIO [Ba OCTPORA, COSJUMHEHHLIX CEMbI0 MOCTa-
mn ¢ Geperamm pexn Ilperens (upime Ilperoas) u mempy co-
foit Tak, KaK mokasaHo Ha puc. 14. 3amaua cocTosma B OTHI-
CKAHUHE MapripyTa IpOryJiKd, HaYMHABIIEHCA M KoHUABIIEH-
¢s1 B OJHOM U TOM K€ MecTe, IpuieM TPeGOBAIOCh POBHO OJUH
pas mpoiitm Ka:kpeit MocT. Bce mommTkm Hafitm mogbopom

r-:/%y A
m@/§

Puc. 14. Puc. 15.

TAKON MapuipyT Kowuanueh Heypaueit. llpmumny srux me-
yaad BesAcuun B 1736 r. Ofinep, yrasasmuil o6mue ycaoBus
paspellUMOCTH WIHE HePaspemmMMOCTH Uof00HHX Bsagad.

Yto6H mposcHUTH MaTeMaTH4eCKyl0 CYIIHOCTH 3afadn,
ditiep 3aMenman 00a OCTPOBA, a TAK)Ke YUACTKH CymH 1o 060-
uM OeperaM pexH, TOYKAMH, & MOCTH W300pa3sml JIEHMAME,
coenunsomumMu 511 Toukm (puc. 15). Temeps 3amaza cBemacs
K caenylomemy. Hmeemes HeCKoAbKO mouek, HEKOMopye Usd Ko-
mopbiz coefuneHsl auHuam, L pu xakoxm ycaosul cyuecmsyem
MAPULPYM, HAUUHAWUTCA U KOHNAOWULics 6 00Ol u moli e
mouke u nporodawuil odur u moavko 0duM pas no kaxcdoi
aunuu?

OueBugus ABa HEODXOOHUMHIX YCJIOBHA DaspelImMOCTH
9TO# 3ajaYm: BO-IEPBHIX, CHCTEMAa TOYEK U JWHUH He FOJIR-
HA pacuajarbCs HAa HECKOJBKO OTAEJLHBIX uacTell (miam, Kak
TOBOPAT, OHA JOIIKHA OHITH CBA3HOHM), a BO-BTOPEIX, M3 KayK-
NOof TOYKH JO/KHO BHXOZUTH geTHOC gmeio auuuit, B camom
pene, mpum o0xoZe MapmipyTa ME JOJJKHEL CTOJBKO jKe pas
BOMTH B RyKAYIO TOYKY, CHONBKO Pa3 U3 HEe BEHIXOAUM, TakK
Kag MHaYe B 9Toil Toure Mapmpyr upeprercd. Ilockonsry sT0
yCXOBIE He BRIIOJHACTCA AASA cxXeMbl Ha puc. 15, To pemurn
Bajauyy o Mocrax HeposMokHO. HemosmoykHO Halitm m Map-
WpyT, UPOXoAAmMUil 00 BCEM MOCTAM, Layke eCau CHATH Tpebo-
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BaHWe HAYWHATE M KOHYATH ero B ojHON W Toll e TOUKe,
B arom caygae m3 ABYX Touek (Havaja W KOHIA MaplipyTa)
MO;KeT BLIXOZMTh HeueTHoe 4mcio mupumii. Ho Ha pue. 15 me
IBe, a YeTHpe TaKHe TOYKM, a MOTOMY M 3Ta 3ajada Hepaspe-
muEMa,

CopmynupoBannoe BbiIe BHeobxogmmoe ycaopme ARIACT-
CA W JOCTATOMHBIM: eCAU 6 CUCTEeME MOUeK U AUHUL U3 kaxcdotl
MOLKL BULIOOUM YEMHOE YUCAO AUHUIL, NpudveM Sma CUucmema
€6A3HA, MO MOJNCHO oGolimu ece AUKUL, Hauas U KOHUUS Map-
wpym 6 00HOT mouke U npolidsa Kaxcdyio AUHUIO AULb 00UH pas.

B camom pexne, BuiimeM uz Kaxoi-nmOyppn Toukm A m Oy-
7eM IITU [0 TeX 0P, IOKA 9T0 BO3MOskHO. Tak Rak U3 Kask/o0il
TOYKH BHIXOMHUT YeTHO® YHUCJ0 JHUHUH, TO NONAB B KAKYIO-HHU-
Oyab TOUKY, Mbl MOJKEM W3 Hee U BHUTH. EauHCTBenabM mHe-
KJIOYeHHEM SBAAETCA MCXOJHAsA TOYKA, B KOTODOH W 3aKOH-
qpres pmaml Mapupyr. OZHaKo MOMKeT CHYYHTHCH, 9TO ITOT
MapuIpyT DPOUIENT JWHb [0 YacTy aunuil. Torga, crepeB Opoii-
JeHHBe JUHHM, MLl HOJAYYAM HOBYIO CHCTEMY, B KOTOPOH m3
RayKIOM TOuKH BoIXoguT derHoe dumciao auumid. Ilosromy m B
HOBOH CHCTeME €CTb 3aMKHYTHE MapHIpyT, BLIXOJAMMIM, Ha-
npuMep, m3 Todxku B craporo mapmpyrta. Toraa smiifem us
Togkn A, mpoiigem mo crapomy Mapuipyty po rourd B. Ot
Toukn B mpoiimeM HoBil 3aMKUYTHI MapmpyT, a 3aTeM IOH-
[leM [aJblie o CTapoMy HYTH, MOKA Ie 3aKOHIUM ero B TOY-
ke A. Taxum o6pasom mexomubIl MapmpyT okasajcs pac-
wnpenabiM. lloBTopsas Takme paclupenusd, MH NOJYIUM B
KOHIE KOHIIOB B3aMKHYTHI MaplmipyT, npoxofdamuil depes
Bce gmHuME cmeTembl. Taxmm e obpasom pasbupaercda ‘eny-
qail, KOT/[a MMEIOTCA [ABE TOUKH, W3 KOTODPHIX BHIXOTHT HeEueT-
HOE THUCJIO JIWHNM.

CucTeMBl TOYeK u Junmil, adaJOTHYHbE DPACCMOTPEHIBIM
BEHIIIE, BCTPEYAIOTCA BO MHOTMX 00.acTAX MaTeMaTHKE U ee
OPUIOKEHNE — B (u3HKe, XUMHM, IJIEKTPOHHMKE, TeOPUH
CBH3M, TEHETHKe, NCHXOJOTHY, OKOHOMHKE, JIWHTBHCTHKE
u 7. x. OBy moayumam ocoGoe HasBanme «rpadsy. B macros-
mee BpeMA Teopusa rpadoB ABNAETCA ONHOM M3 CTPEMATENLHO
passuBalomumxcA obnacreil MaTeMaTHKM

KpyrocseTHoe nyreiiecTBHE

B 1859 r. roponesckuii acrponom Mpmaamamm csp Buaabam
Poyor I'ammiawTon, msBecTHbI cBOMME TIYyOOKHMH HCCIENO-
BAHMAMH [0 MATEMATHIECKON PHU3HKe, TEOPETAIECKOH MeXaHIKe
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g OTKPHTHEM HCYACHCHHA KBATePHEOHOB, LPHAYMAn Hrpy
«Hpyrocsernoe wnyrtemecTBUe» W OPORAN CBOI0 WAL 34
25 runeit ¢abpuraHTy HrPYIIEK. YTBePIAIOT, YTO 3TA CyM-
mMa Oplla eIMHCTBEHHHM 3apaboTKOM, mOJyIeHHHEM [aMmis-
TOHOM 32 CBOH MaTeMaTHUeCKMe OTKPHTHA. B aToit mrpe Tpe-
GoBasoCch HAUTH NYTh, TPOXOAAMUA Jepes Bce BePIIUHH rpada,
#3obpaskennoro Ha puc. 16, Tax, arobn nmobneate B KaEfOH
BepINUHe JHINL OAN pa3 M BepHYTHCA Hazad (B BeplImEAXx
Gnuim  panmcamnl Haspaunms ropogon). Ha pme. 16 noxa-
faH OIMH W3 TaMIWILTOHOBHX nyrteil, Taxue nyTm cymecrsy-

Pue, 16,

foT gajnexro me jua Beex rpados. Onmaxo B oTamume ot 3a/a9M
Jillepa o CUX HOpP HeWSBeCTHH HeoOXoqumMsle W J10CTaTOd-
HLI® YCAOBHA JJA CYyOeCTBOBAHMA TaMBIBTOHOBA HYTH Ha
rpade. HeobxomumuM sBnseTcsa orcyrersue B rpade Touex,
yIoajleHHe KOTOPHIX npmBesno Obl K €0 pacunajleHulo HA JBe
9ACTH — €CJH OLl B meM ObLlIM TAKHe TOYKW, TO MEl JIQJIHEI
6nuim 661 npu o6xofe nobwBark B HUX DO Kpailnell Mepe ABaA-
. Jloxasano, uro ecam rpad Ge3 pasbmpamMmUX TOUEK He
AMeeT TaMUJIBTOHOBA NYTH, TO OH CONEP/KUT YacTh, COCTOH-
Wy W3 IBYX TOYEK M TpeX COeguuAIUI WX IUHAH.

ersipe Kpacku

Muorne MareMaTWdecKme safavum (QOPMYIUPYIOTCH HACTONb-
KO MpPOCTO, 9T0 HX CONEPKaHMe MO)KHO OOBACHATH A06oMY
MKOJbHAKY, OfHAKO pelleHHne dTHX 334ad [0 CUX IOp Hews-
sectHo. Hapsany ¢ mpobiaemoit @epma camoil sHaMenuTon u3
HOX Asjsgercd npobieMa TeTHpeX KPACcoK, OCTalmasAcd He-
Jpewennoit Gonee cra mer. OHa GOpMyIHpPyeTCA ClegyOmAM
o6pa3om.
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Horasamv, umo Aw0byw kKapmy Ha RAOCKOCMU MOXCHO pac-
Epacumy uemupbis EPACKAML MAK, Ymobbl HUKAKUE 08¢ CMeH(-
Hbie cmpany He 6uau noxpautensl 8 o0un yeem. llpm aroM Kas-
nas CrpaHa JOJIKHA COCTOATH W3 OJHOH cBA3HON objacr,
a [Bé CTPAHH CUMTAIOTCS CMEKHEIMH, €C/IHW OHM HMEIOT o0IyIo
rpaHmny B Bfe Juuud (4 He TOJABKO HECKOABKHX TOYEK).

CrnpagenauBocTs ¢POPMyAHPOBAHHON THIOTE3H HOKAasala
mas Beex KapT, cofep:amux Mexee 40 crpam. Has moGoii
KapTH J[0Ka3aHa BOBMOMKHOCTE PACKPACHTb ee TpebyeMbM 00-
pasoM IATHI KpPAaCKaMH.

Ecan mso6pasuth RAJKAYIO CTPaHy TOUKOH, a CTpaH:, HME-
omue o6my IPapny, COeLUHATE JUEHel, To ToayIuaM Irpad,
7 3ajada Oymer miTH 0 PACKpPacKe BePIIWH dToro rpada ue-
THPHMA KPACKAMH TakK, YTOOH B CME;KHEE BEpPIIKHKE OKa-
8AINCH NOKPANICHHHME B DazHble UBeTa.

3anays x raape II

1. M3 maxmaTonoif JOCKH BLIpe3aHK [ABé YIIOBHE KIOTKH, PaclofiosKeH-
Hole HA OfHOM AEaroHa N. MOJKHO qA 3aMOCTHUTH DTY JOCKY OPAMOYTOJIb
BUKAMH, pasMep KOTOPHX DaBeH ABYM RIeTHaM?

2, 13 maxMaTHOH [AOCKH YyIaJeHH ABe KJETKH pas3HOro KBeTa.
Jloga®Te, TTO OCTABIOYIOCA [[OCKY MOMKHO B3aMOCTHTbH TAKIME MPAMO-
yroapHUKaM™, Kak B sajave 1.

3. Haszosem «rpummEoy (1 X 3)-mpamoyronsEmk. C noMompIo
21 TpEMEHAO MOKHO HOKpHTH 63 noxsa nraxmatHO# pgockn. Hakxoe mone
MOKeT Ipm 9TOM OCTATBHCA CBOGOTHEIM?

4, Ha maxmatHOK nocke ¢ 10 ropmsoHTansamu u 10 BepTHKaNAMA
pLifepuTe HAMMeHbIIee YNCIO JIOJeld Tak, YTOOH Ha OCTABIIYIOCH dacTh
JOCKH Henb3Ad OHUIO IOCTaBHTH HPAMOYroJpHUK pasmepoM 1 X 4.

5. Bo Bcex KIeTKax MaxMaTHOH JOCKH PAcCTaBIEHK HATypPAaIbLHLI®
qyucaa. Mo)KHO BHAendTh KBagpar pasMepom 3 X 3 mmm 4 X 4 1
yBeANYUTH B HeM Bce uucia Ha 1. MOMKHO JM neHoYKoil Taknx onepanmi
Jo0HTECA TOro, wro0uW BCe 9UCAa  BO BCEX KJAGTKAX [OCKH JelHIUCh
ga 10?

6. B mnerkax (n X n) -rabammbl paccTasAeHH 9HCIa, HpHIeM
Asa 11000ro mojisA cyMMa YuceN B MPOXOAAIMINX YePe3 HeI0 TOPW3OETANR
7 BepTHKAJ® He MeHpNle s. HaKkoe HamMeHAbIIee 3HA4YeHHe MOKeT HMETh
cyMMa Beex umcea Tabumoni?

7. Croapko cpegd EmnoMerpoBmix croaGos  0.999, 1.998,
2.997, ., ., 998-1, 999:0 ragmx, 9T0 Ha HHX TOJBKO AB6 Pa3dNIHEIS
andpu? -

8, Jlorasmre, 4r0 W3 KOHEYHOro UHCAA PA3AMNMHEHX KyOuKOB
HeJb3A CJI0MKATH TPAMOYTONLHHE Hapajjexenunes.

9, Cropona ky6a pasHa 3 cx. HaliTn HammeHblTe¢ KOXAIECTBO pac-
[IHJI0B, KOTOPHE HY/KHO CfedaTh, 9T06GH pacuaidTh ero Ha 27 KyGmKOB
co croporo#l 1 ¢ (Jacty Kyba DogJe pPacHHIWBAHHA MOMKHO HepeKJa-
BHIBATh),
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10. TavEm ¢Topod HPAMOYTONHHOIO flapaseNennena BHPaArRa0T-
ts UedBIMU YMCHaMu @, b, ¢, TAKHMH, 4TO

21 a < 2%, 21 L bl 28,21 ¢ L 2N,

JloraRNTe, 9TO HAMMEHBINEe YWCJIO pacHmiaoB, HeOOXONMMHIX AAA pac-
NANWBAaHUA 2TOr0 NapaileleNnilefa HBa egMHHYHNLe KyO6WKA, DaBHo
o 4 B <4 y (zacTm MOKHO HepeKJNAAWBATH [OCIAE KAMKAOrO pacmmia).
11. TlomenaiiTe MecramMm 0eJblX W 9epPHHX KoHeid wWa pume. 17,
fenafs moodepeno Xomw Oeanimit I 9epHEIMH.
12, IMaxmaTAy0 ROCKY ¢ 3 rOPH3OHTANAMD W 3 BePTHRAAAME 00X0-
0AT Jagpedl W mo OyTH ee CIACHOBAMUA UHIIYT OfHO 3a APYTHM SHMCIA

ANRANEA

2 11

Pmec. 17. Pac. 18,

1, 2, ¢+, 9. Hafiinre nyTh nagpm, NpH KOTOPOM TPeXaHATHOS WHCNO,
moJyanpmeecss B TPeThbedl COPU3OHTaAM, pPaBHO CYMM® TpPeX3HAYHBIX
qnces, MOJYYNBITAXCS B DEPBHIX /IBYX TOPU3OHTANAX.

13. Paccraspre B Kpyikm ancha 1, 2, 3, ..., 8 (pne. 18) Tar,
9TO6H ABa MOCHEJOBaTeNILHLIX 4ICHa He OKA3aNNCh B KPY/KKaX, COeNH-
HEHOLIX OTPEBKOM.

14. HocrapsTe Ha MWaxMaTEYI0 gocKy 5 depsel Tak, 4To0H OHR
[epyKand IOJ YAapOM BCe ee IOJA.

15. IlocraspTe Ha mwWaxMaTHYIO mocky 8 ¢uryp (wopous, depss,
ABYX nafeit, [ByX CIOHOB, ARYX KOHeil) Tak, YTOOBl OHU [JePKaim HOfg
ynapoM Hau0oapmiee THCHO HoJeil.

16, okasxmre, YT0 MaKCHEMaJlbHOE JICJI0 CROHOB, KOTOPHe MOK-
HO MOCTAaBUTH Ha (n X n)-HOCKY Tak, uro0W OHE He OHam OPYr APYra,
paBHO 2n — 2,

17. Iloxrasxkmre, 9T0 MaKCHMalIbHOE YACIO KOpOJeil, KOTOPHe MOM~-
HO mocTaBUTh Ha (n X n)-AOCKY Tak, urobuw omm He Ounm ppyr npyra,
pasBO n%4, ecnm n werHO, B (n -+ 1)*/4 ecam n HedeTHO,

18. Kaxoe HamMeHbUIee YHCJO CAOHOB HAfO MOCTABATH HA IMaxX-
MaTHYIO [IOCKY, 9TO0H OBU fgep:kann nop Goem Kay<yoe HOJe [OCKH N
Ka’HH CJHOH OHJI 3aIMAIICH APYTHM?

19. PaccrapnTe Ha maxMaTHON [OCKe HamMeHbIIee IMCIO Jageil
TaK, ITOOH Kaxpoe moje Guio Guro no kpaiimed Mepe gpa pasa. Pemn-
Te 3ajlaly B OBYX BapWaHTaX: a) cYATadA, 970 Jajbsd He OpeT modeit,
BACNIOHOHHEIX OT Hee APYTHUMH lagbsamu, 0) cauras, 910 ona Ober Taxue
[JoaA,
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20. Kaxoe manospliee IHEI0 FAMOK MOMKHO [IOCTaBHTH Ha YePHhHI®
nojisA WaXMaTHOH JOCKH TaR, 9TO0H KaKAyK [AMKY MOTJa CHATH XOT:H
651 O/{Ha W3 OCTAJLHBIX JJAMOK?

21. Kaxoe HauMeHbIee YACHO KOHGH HYIKHO pacc;rasms Ha Mmax-
MaTHO@ jocKe, 9TOOH BCe IOAA GHAM mop ygapoM (moxe, THe CTOMT
KOHb, CYHTAETCA IOJ YAApOM).

22.- Noxakute, 10 cpenu 9 wenoBer ecrs am6o 3 momapHO 3HaKo-
MEIX, 1100 4 DONapHO He3HAKOMEIX.

23. B wakayio w3 16 raerox (4 X 4)-g0cKH BHHCHIBAETCA OJHO
m3 gucen 1, 2, 3, 4, 5 Tak, 9YTO HU HA OfHOI rOPABOHTAJH ¥ HA HA OFHOI
BepPTUKaNN HeT NOBTOPAMHUXCA duced. Haligure pacromoKenme ¢
STHM CBOHCTROM, OPH KOTOPOM CYMMa BCeX 4Wces Wa Jocke HaunGonsmmas
(oHa pamsa 50). .

24. Ws wuncma 12345678910111213.,.9899100 spugeprsnte 100
nndp Tak, 9TobH ocTaBUieeca aucsao HuI0 a) HauboaLuiuM, 0) HAUMeHL-
MM (3amuCcl, HAYNHAWINAECH € HYJS, CUNTAIOTCS HeLONYCTHMBIMIH),

25. B cymme 1+ 24344454 ... 4 (2rn — 1) BHuepki-
BaoOT n — 1 UHCes TaK, UTO ec¥ BHYEPKHEYTH UNCHA a4 H b, TO BHUYEPKI-
Baercs W mx cymma. HailTi cnoco6 BruepKIBamMsi, IPH KOTOPOM CYMMa
OCcTaBHIMXCA udncea HamGoanlas.

26. JJoraskure, uro m3 nIO6HxX 10 pasnuuHHX [BY3HAUHHX Ymcea
MO;KHO BMOpATh ABe pa3iMiHKe I'PYNIH 9Ices, EMEIOINe OTBEakOBYIO
CyMMY.

27. Ilmeetca mamna ¢ 7 MTHpPHKAMH, PACHOJIMKCHHKIMA D0 KPYyTy
Ha OJUHAKOBHIX PACCTOAHUAX ADPYT OT APYTa, ¥ poseTRa ¢ 7 THE3JAMH,
TaKKe PpacHoJOKeHHHIMH Ha paBBOM pAacCTOSHHOH [pyT OT jpyra.
3anymepyiite MTHPLKY 1 raesna nqudpamn 1, 2, 3, 4, 5, 6, 7 Tak, urobH
npu a1000M BTHKAHAA JIAMIL B PO3ETRY XOTs OW OfHH NITHIpPEK IoIad
B THE3[0 C TeM Ke HOMEPOM.

28. B mectu cextopax Kpyra paccrasieno 6 mamer IO OHOH B
rakgoMm cexrope. OfENM X040M paspemaeTca aoChle [Be NIAIKA Iepe-
JABHHYTH B COCEAHNE CEKTOPH TaK, 9T0 OJ{HA ABMIKETCH IO YaCOBOH CTpeJI-
Ke, a Ipyrad — NPOTHB YaCOBOil CTPeJKH. MOKHO AU co6paTh TaKuMHU
XOZaMII BCe MIAIIKH B OMHOM CeKTope?

29. Ha OKpy/HOCTH B DPOU3BOJLHOM MOPAAKe BHIIACAHH 4 enm-
HRLEB! 0 5 HyJdel. 3areM B IPOMEKYTKe MEKAY OAMHAKOBHIMHA UHCJIAMA
nnmercA 1, a Mexkxy pasasimu — 0, foce 9ero NepBOHAYANBHEE HH(pPL!
crapapoTes. JlokakuTe, 4TO, HNOBTODSIA 9TOT HPOIECC, MK HHKOI[a He
noxyunM Habop W3 9 egmenm,

30. Jlamnl 20 monmapHO HepaBHHX HATypaJbHHX 9UCEN, MeHLIONX,
gem 70. JlokasinTe, 9to Cpesd moDapHHX pasHOCTEH THX wmcen Hafipyt-
¢ 4 OAMHAKOBHIX. _

31, ls gByxcor uncen 1, 2, ..., 200 BuGpann ogHO unCiO, MEHDL-
mee 16 m eme 99 apyrmx uncen. Joxammre, 9TO Cpefim BHGDaHHLLX
CTa 4¥ceJ eCTh [iBa, M3 KOTOPHX OfHO JEJMTCA Ha ApPyroe.

32, Moxammunte, uyro m3 981 umcen, He mpesocxogamux 1958, Mok~
HO BHIOpPATh TPH TaKWX UMCIA, WTO CyMMa JBYX H3 HEX paBHa TpeThe-
My. BepHo am at0 yrBepiknenne pua 980 amcen?

33. Ioxamnre, uto n3 mo6o# mepecranosku wucex 1,” 2, ..., 101
MOKHO BuIOparh 11 4uces, WAyHINX WJIH B HNOPs/iKe BO3DACTAHHA, HIH
B HOpsjgKke yObIBaHMI.

- 34. Iloxaskmre, 4To ¥W3 NIOGHIX CTA MEJHIX YHACEX MOKHO BHIGpaTh
OAHO MM HeCKOJBKO TaK, YTOOH cyMMa BHGpaHHHX dHCeJ OKaHImBa-
nach AByMA HYIAMH.
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85. Orpesor pawmm 3" paaGuparor Ha 3 pasmme wactm. Heppas
g TDeThA 4YacTA Has3HBAlOTCA OTMeYeHHHMH. Kaykgaa oTMeyeEHasn
gacTb CHOBa pasOmBaercs Ha 3 paBHEe 9aCTH, U3 KOTOPHX OTMeYaioT
pepBYI0 U TPeTLIO. JTO MPONOIKASTCH IO TeX NOP, HOKA He HOXYIATCA

- orpeskd ganAn 1. KoHnu BceX OTMeUeHHKIX OTPE3KOB Ha3HBAKTCH OTMe-
qeHEBIMH TOUKaMH. Jloraskure, wro pas atoboro k, 1 <<k << 3™ MoKHO
pafiTH [Be OTMEYeHHWI® TOYKH, PpaCCTOSHHE MEKLY KOTOPLIME
pasHO k.

36. Ilycts M — Mmarmvecknmil KBagpar OODAAKA B, COCTABIEHHBIN
g3 1mcen 1, 2, 3, ..., n% ObozgauuM wépes M, Marmdeckmil KBajgpar,
poryuaeMerii a3 M sameHoft kaskmoro yucaa m ma m - (k — 1) n2.
JorakuTe, 4TO, 3aMSOHME KajKI0@ 4NCAO & HA Mard4ecKmii KBappar
My, nonyunM MarmdecKHil KBajpar nopsaxa n2,

37, [lokamure, uto 77 TeneonoB Hexb3A COSNUBATH JPYT C ApY-
oM TaK, uro0ul Keoxamii Omin coegmHeH pomuo ¢ 15 gpyrmmu.

38. Ha Me:RmyHapogaoM Hay4HOM KOHTDECCe HEKOTOPHe YIACTHIKI
ofMensunnch PYKOmOMKATHAME. [[OKasKNTe, 9TO YHACIO YYACTHHKOB, Cle-
AGBIHX HEYeTHOE YHCAO0 PYKOMOKATHH, 9eTHO.

39. MMeeTcss HeCKONBKO HaTypaJbHBIX 9HCEN, KAyKI0e M3 KOTODHX
ge Goxpme, yeM n. Ilpm a0GoM pasfHeHUN 9THX YHCe] Ha [Be TPYIIIH
cyMMa gyces X0TA G B ORHON rpyline He HpeBhinaer n. Haligure Ham-
foapllee 3Ha9eHNE® CYMME BCeX d9mCell. :

40. Heapparras (n X n)-Tabanna samonmAeHa gucaamz or 1 fo
n TaK, 970 B KasKHO#l CTPOKe B KaskA0M cToabue BCTpeYaloTcs IO OfHO-
MY pasy Bce uncaa ot 1 1o n. [loka)knTe, ITO eCJIH / — HeYeTHO® YHCJIO,
a Tabamna cHMMeTpHYHA OTHOCHTEJLEO OfHOHW W3 auaromaieif, TO Ha
BTOH MUMArOHAJE IO OFHOMY pasy CTOAT BCe 4mciaa ot 1 go »n.

41, Ha GecroHeynoil maxXMaTHOH JOCKe CTOHMT KOHL. Haiigmre BCe
mONsA, Ha KOTODhie OH MOJKET DONACTh 3a 27 XOXOB.

42, n ToYeR coegMHEHH OTpe3KaMF TaK, 470 Ka’jkgad TOYKa COe-
AVWHeHa XoTa OH ¢ OfgHON TOYKOH, MpHYEM HeT JBYX TOUER, TAKNX, UTO
OT OFHOH MOKHO HepelTH K APYroil JByMsa NYTAMH @3 9THX OTPE3KOB.
JlokaskmTe, Y4TO YMCHO OTPE3KOB papHO n — 1.

43. B mny6Ge Ha TaHmeBaJbLHOM Beuepe HaXONWINCH OHOIIN W Je-
BYIIKH, OpHYeM Ka:KOWi# 0HOMA 6 8HAKOM He MeHee 9eM C m [eBYyll-
KaMH, a Kakgas JeBymKa — He Gojee weM ¢ m oHOmamu. Jlokasknre,
YTO KaMKIHA IOHOIE MOKET IPHrJACUTh Ha Tagel 3HAKOMYIO AeBYHIKY,

44. JloxakATe, 9TO €CJW B HeKOTOPOM MHOKECTBe @apaJlIesIbHO
PACIOJIO}KEeEHHX OPAMOYTOABERKOB Hellb3sA yKasaTbh (ojee n momapHO
HellepeceKalomuxcA NpPAMOYTONBHHKOB, TO cymecrsyer n (n 4+ 1)/2
TOYeK, TAKHX, IT0 Ka’Kjuli IPAMOYTrOAbHUK COAePIKAT X0TA OH OfHY H3
HOX.

45. Cofpanoch 2n 9enoBeK, KajKAblii H3 KOTODHIX 3HAKOM HE Me-
Hee 9eM ¢ 1 NPUCYTCTBYIOMUMA. JlOKaXKUTe, 9T0 U3 HAX MOKHO BHOpaTh
YeTHpeX 9ejIOBeK H HOCAJATh 8a KPYTJAH CTOA Tak, 9T0 KaKAHHA U3
BHOpanAX GymeT cumeTs PSAAOM CO CBOMMH 3HAKOMbIMIL.

46. Ilpm mBope xopoas Aprtypa coGpanwmen 2r penapeil, nmpmdaeMm
KaRmLil 13 HUX AMeeT cpefd DPUCYTCTBYOMuX He Gosee n — 1 Bparos.
Lokamure, uro KomgyH Mepimm MOeT Tak paccaguTh pHuapeil sa
KPYIABIM CTOJIOM, YTO HA O4FH B3 HuUX He OyneT cHIeTh PAROM €O CBOMM
Bparom.

47, Tlo ®pyry BHOUCAHH p «Iai0coB» B k «vuEycomy. IIycrs £ —
HCHO mAp PAROM CTOAINAX CIJIIOCOBY, & m — YACJO OApP DAJZOM CTOM-
mex «umEycoBy. JJokakure, 4T0 p — k=t — m,
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48. Bo speMa mepeMupra 3a KPYTJHIM CTOJIOM pPasMeCTHAACH PH-
napm ABYX Bpaskaylommpx cropoml. Okasanock, 4T0 9HCIO pbimapes,
clipaBa OT KOTOPHX CHIUT Bpar, paBHO €HCAY pHIOapedf, copaBa (T
ROTZprX capET Apyr. JoxaknTe, 9To ofmee 4HCH0 pHOapell gendTcs
Ha 4.

49. B ropope JIncce 10 000 tenedonoB, HOMepa KOTOPHX WeTHPeX-
spagesr (or 0000 po 9999). B nentpansEoM pafioHe ycTamoBieHO Gosce
NOJIOBUHH Bcex Tenedonos. Joxaxkure, 94T0 X0Ts Ghl ONHH M3 BOMEPOB
HEeHTpadLHKX TeneOHOB paBeH CyMMe HOMEPOB BYX APYTAX NEHTpalb-
HELIX TeXeQOHOB.

50. NUmeerca 2k 4 1 raprouer, 3aHYMEpPOBAHHBIX TIOCAER0BATENb-
ALIMN BHaTypanavEbME anciasmm or 4 mo 2k + 1. Kaxce mauGounimee
Y1CI0 KapTOYeX MOKHO BHOpaTh Tak, 4TOOH HY OOMH H3 H3BACYCHHHX
HOMCPOB He 6Ll PaBeR CyMMe ABYX APYTHX H3BIeYeHBHIX HOMEPOB?

51. Ha maxmatrO# f0CKe ¢ 25 rOpH30HTANAMN H 25 BepTHKAJAMHA
pacnionoskeno 125 wamek uo 5 malieK Ha Kamaoil TOPUBOHTAJM, OpH-
YeM pacHoJIOkeHNe CAMMETPHYHO OTHOCHTeJbHO TAaBHOW [MaroHAJM.
Jloxamure, 9r0 X0Ts G OAHa IIANTKa CTOMT HA TJIABHOH JHArOHAJLL.

52. CeTh MeTpO MMeeT Ha K@KROH JMUNH He MeHee 4 CTaHIME, 13
unx He 6oaee 3 nepecapounnx. Hu Ha Kakoil nepecaj0unoil cramnun ne
Depecexaercsi Goxee aByx anEmit. Hakoe maubonbmee umcso CTaRIui
MOJKET HMeTL TaKasA CeTh, ecnu ¢ N0OOH CTAaHINH MOKHO IpoexaTh Ha
APYTYIO, chesap He fojee [BYX Hepecaiok?

53. B mexoTopoM ropoge mas ai0GuX Tpex Hepexpectkos 4, B, €
ecTb myTh, Beaymuii us A B B u He npoxoaamui yepes C. Joxamure,
uTO ¢ NI060ro NepexpecTka Ha 060l APYToil BeAYT IO KpaliHeH Mepe
IiBa HeflepeCeRAOMNXCA HYTH.

54. CeTb aBTOOYCHBIX MapuIpyTOB B ropofe yCTpoeHa TaK, 4TO

a) Ha Ka)KpoM Mapmpyre Meetrcsa k 0CTAHOBOK;

6) no6bie gBa MapmipyTa Jan00 He MMeIOT OOIIEX OCTAHOBOK, Ju0O
HMEIOT TONLKO OUHY OOyl OCTaHOBKY;

B) YHCJO BCeX OCTAHOBOK paBHO k2.

VKaKUTe BepXHIOK I'PAaHHUY [JiA YHCla pasIuYHHX MapimpyToB.

55. B MIpamGpanuum umeercs 20 KpynHMX FOPOJOB, CBA3aHHLIX
Mexy co6oii BOBIYUIHHIM coobmeHneM. Ilpm aToMm:

a) pce pefic fecmocamgoumnblie: caMmojer MOJHUMAETCA B HYAKTe
OTNpaBJieHnA B BOCPBble ONYCKAaeTCA B NyHKTe Ha3HaUeHN;

6) M3 KasK[Oro ropoja MOKHO LOnacTh (BO3MOKIO, € IepecajKa-
mu) B Jroboil gpyroi ropop;

B) ecji® OTMeHHTh X0Ta OH OgWME Mapmpyr, ycaosme 6) mepecraer
BLIIIOJHATHCA.

Hafignre BanMeHbIlee ¥ BanGoabllee YHCIO peifcOB IPH BWIOJHe-
HHN STHX YCHOBHAIH, '

56. Apro0ycHas ceTb Tropoja YCTpOeHa cCieaylomuM 06pasod:

a) ¢ mo6oi 0CTAaHOBKYE MOKHO LONACTh Ha JIO6YI0 Apyrylo Ges me-
pecanx u;

6) mna awboi Naphtl MapmIpyToB HafijercA W MPHTOM eANHCTBeHHAA
OCTaHOBKA, Ha KOTOPOIl MOHO NepececTh ¢ OMHOTO H3 BTHX Mapurpy-
TOB Ba ApYTOii; -

B) Ha Ka/KOOM MapIIpyTe POBIO n OCTAHOBOK.

Cronbko aBTOGYCHHX MapumipyTOB B ropoge? .

57. B ropope HacumtwBaercs 57 aBTOOYCHLIX MapmpyToB,
TAKHOX, 9TO
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a) ¢ m060il 0CTaHOBKE MOKHO e3 mepecafkm IONACTh Ha JIOGYI0
BPYryo;

0) pia mo6ol napr MapmIPYTOB HalifeTcs, W OPUTOM TOJBLKO OfHa,
0CTaHUBKA, Ha KOTOPOH MOMKHO TepececTh ¢ OAHOTO H3 OTHX MAapuUIpyTOB
Ha JpYyTroi;

B) Ha KaJKIOM MapmIpyTe He MeHee TPeX OCTaHOBOK.

CKOJIBKO OCTAHOBOK WMMeeT Kask/blil m3 57 MapmpyToB?

58. Moo au mpoeectn B ropope 10 aBrobycHHX MapmpyTOB 1
YCTAHOBUTH Ha HNX OCTAHOBKH TAaK, YTO Kakue O § MapuwpyToB HE
6bl1m B3ATH, HalifeTcsl OCTAHOBKA, He NpHHAAJEKAMasd HH OHOMY K3
STUX MapUIpyToB, a Jo6be 9 MapuHIpyToB UPOXOJAT dYepes BCe OCTa-
HOBKH? ’

59. Kpappar paspesnen Ha 16 papmbx kBagparToB. CroapkmMu cro-
cofaMU MOJKHO PAacKPacHTh HX B OeJblil, YepHLI, KPaCHLA N cHANI UBe-
Ta Tak, 4To0H B KaiKIOM TOPH3OHTAJNBHOM U KasX[A0M BePTUKaJbHOM
psgy Gblam Bce deTsIpe ITBeTal

60. - TIaTh dYesmoBex HrpaloT HeCKOJHKO MAPTHE B goMumno (asoe Ha
[BOE), MpUUYEM KK Hrpanmuil HMeeT Ka/KAOT0 ORNHE Pas CBOWMM mapT-
HepOM H ABa pa3a CBOBM HOpOTHBHHKOM. Halinre KOJIHYeCTBO ChirpaH-
HHX HapTeil M Bee cHoco0b pacupenelenIsa WTPalomHX.

61. lmeerca 1958 Touex. Haxoe mawnGoaplliee YHCIO TPOGK MOIKEO
BEI6paTh Tak, YroGn m0GLIe KBe TPOIKH HMeJM DOBHO OHY OGmIYIO
TOURY?

62. Cobpasnoch n wesopek. HeKoTopre B3 HHX BHAKOMH OPYT ¢
ADYIoM, TpHYeM KKIble [Ba He3HAKOMBIX EMIOT POBHO ABYX ODILIHX
BHAKOMBEIX, a KQKIble ABAa SHAKOMBIX HE HMeOT O0ONX BHAKOMBIX.
Joxaskure, 9TO ROKUHIHE OPACYTCTBYOMAN 3HAKOM € OJMHAKOBLIM
KOJHMYECTEOM IeJOBCK.

63. TopusoRTasn IMaxMATHOI J0CKN 0003HAUAlTCH, KAK 00 LIYHD,
nuppamn ot 1 g0 8, a Beprukagu — Gyksamn oF a 10 /. Ilycrs Tetiepb
a, b, ¢, d,e, f, g, h — nponspoabHLle YNcaa. HanumeM Ba KoM noge
Tpou3BefleANE UNCed, O3HAUAIMILX COOTBETCTBYIOMEE TOPR3OHTANb U
BePTIKAN, H PAaCcCTABNM HOPOH3BOALUBIM o0pasom 8 napmeil Tak, 4yT00b!
onn He 6uan ppyr apyra. Hafinure mponmspepcHue 4uCeJ, SaKPLITHIX
STHMH JNaJbAMIH.

64, Wmecertest Kycor merm us 60 amennes. Kasxpoe ssewo pecur 1 e
Kakxoe HamMeHpillee 9IICJO 3BEHBEEB HAA0 PacKOBaTh, 4TO06H ¢ HOMOIILIO
PACKOBRHEHX BBENLEB MOJKHO OHIIO MOTYunTL M1000A Bec, BEpaKalo-
muiics nexsM gncaoMm ot 1 go 607 Pemmte Ty ske 3ajauy, ecan AIA
B3BOIIHBAHNA MOMHO [OJL30BAThCH [BYXUYAMIEYHHIMH BECAMH.

65. JlokasuTe, 9TO, PACKOBAB N BBEHEbEB [l [JIMHOH B (n +
4+ 1) 2™ — 1 3BeHBEB, MOKHO MOJYYHTH moboit sec or 1 mo (n+4-

4 1) 2™ — 1 (pec omHOro speHa paseH 1 2).

66. Hartypansese Iucaa oT 1 o n pacmolaraloTcA Ha OKPYiRIO-
cri. DTO PACHOJOMKeHHMe HAZ0BEM n-IENOYKod. MOKHO mH HalTH
E (n — 1/2) ! 7aRuX OeNOYeK, 9TO [Ba 9HCHA, COCENHHE B OmHOU U3
HHX, He ABIAIOTCA COCEIHAMN HA B Kakofl gpyroi?

67. JleBsth uenOBeR pasfuBaoTcs HA 3 TPOUKM TETHPLMA DABIUT-
HNMA crocobami. JIOKasKHTe, 9TO HMX MOKHO pasfuBaTh Tak, 4TOGH
EVKaKEe JBa UenobeKa He MONAJH JBAMH B OFHY TPOHEKY.

1 E(0) — nesnasa 4acrs o.
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68. Joxasxmre, uTo ecan maobpaskeHHas Ha To6yce KapTa TAKOBa,
4TO, ABWTAsCH MO TPAHNIAM CTPaH, MOKHO 0GofiTH BCe BEPIIMHEI (TOY-
XH, B KOTOPHIX CXOAATCA TPHU min (oJiee CTpaH) ¥ BepHYTHCA B HCXOTHYIO
TOUKY, TO BCO CTPaHH Ba KapTe MOMKHO 3akpacuth 4 KpackaMm Tak,
4rofL HOKAKHAE ABe COCe[HUe CTPAEK He GHUIM OKpATIEHH OTHOH KPaCKOM.

69. Umeercs 10 Gemnx u 10 wepuux geraeir. Momuo a1 BHOpaTh
13 Enx {0 Kernelf W COCTABHTH PABHOCTOPOHHOH TPeyroJILHHK TaK, 9TO-
6L B HeM He OBIJIO 9aCTHYHHX PaBEOCTOPOHHUX TPeYIOJbLHHKOB € O[(HO-
IBETHHMM BepuInHaMu?

70. Hlecrs TOYeR pacHmoyoKeBH B OPOCTPAHCTBe TaK, 970 HAKaKue
TpH U3 HUX Be Je:KaT HA OfHOH NPAMON, 4 HEKaKWe 4eTHpe — B OAHOH
miockocte. JlokaskinTe, 910 OpH JI060M €H0coGe nonapHOTO COeHHEHN
STHX TOYCK U PACKDAINNBAHAS HOAYYHBIIHXCA OTPESKOB B ABa Bera Hail-
JleTcAd OJHOIBETHHI TPeyroAbHUK.

71. Ha (n X n)-mocke BHpesajm OfAHy YrIOBYI0 XieTHy. MoxHO
I BANOJENTH NOJYICHHY0 GUIYPY ¢ HOMOUILIO JOMIEO (IPAMOYTOAbHE~
®oB 1 X 2) TaK, 9T00H 4HCIO FOPH30HTAJALHO H BePTHKAJABHO Pacmono-
JKeHHHX JOMUHO OO OMHAKOBHIM?

72. I'panu xy6uka samymeposaHs unmcaamm 1, 2, 8, 4 5, 6
TaK, 9T0 CyMMa HOMepPOB HA €ro HPOTHBOLOJOKHHX TpaBAX paBHA
ceMm. Ky0Our KaTaT u3 JeBOro HIDKHero B Hpapeilf BepxHmA yrox
nockn 50 X 50 (kannan XIeTKa paBHa FPaHA KYOMKa) Tax, 9T0 OB KajK-
[pil pas OepesalEBaeTCHA Iepes cBoe pe0po HA COCENHIOW KJGTKY; UpPH
9TOM paspellaeTcA [BAraThCA TOALKO BHpaBo Ham Bpepx. Ha kamnoi
H3 KJIeTOK 10 nyTd KyOuKa ONIeTCA HOMED rpaHM, KOTOpas OMHpanach
Ha 3Ty KJeTKy. Haroe BEanGoibiice 3HaueHNWE MOKeT HMETh CyMMa BCOX
99 pumucaEAMWX wnces? Kakoe HamMeHbiee?

73. MokBO Im BHIIWCATH AeBATh 4ucea 1, 2, ..., § mo Kpyry
yak, 4T06H CyMMa HEKAKHX ABYX COCefHHX 4mCe] He felHaach HA Ha 3,
HA na D, g ma 7? ’

74, 1o opaAMOYronpuo#l KOPOOKE BRUIOKOHO WIETKAMA pasMepa
2X2u1X4 Joramnre, 9T0 6CIHE 3aMENHTH OXHY MIBTKY 2 X 2 #a
nauTky 1 X 4, TO HOBHMHE OUIHTKaMd S&MOCTHTh JHO KODOOKE HO
yracrca.

75. B MHOKECTBe, COCTOANIEM W3 n 9IeMeHTOB, BuGpano 2™ nox-
MAOKECTB, KA)KILE TPR H3 KOTOPHIX HMeoT ofwmi smemenr. Jloka-
MUTe, 9TO BCO ITH MOAMHOKeCTBa wuMeroT ofmuii sneMenrT.

75. B ropone mmeerca m ixureneid. -Jlobue mBoe ma wmx auGo
Rpy¥KaT, THGO BPAKAYIOT, OPAYEM CPeNH JIOGHX TPOHMX sKHTenell Apy-
sar jai6o Bce Tpoe, aAm60 TOABKO mBoe. Jlowaskure, 9T0 nAUGO BCO HE-
Tend TOpoia — APY3bs, AHGO HaiiteTcs TOPOKAHHH,y KOTOPOro BParos
Gonbiie, geM ppyaeii.

77. B ropoge mMeeTcs m xmrened. Jlwobtle apoe @8 HUX KGO EPY-
saT, an6o Bpaxkayior. Kaxnuil ness He 60jee 9eM OANH H3 HEX MOMKET
HavyaTh HOBYIO KM3HL: HOCCOPUTHCA CO BCeMH APYBbAMH B HOAPYHETHCA
€0 BcoMu Bparamu. HaBecTHo, 9T0 11068 TPH HUTOJNA MOPYT NORDY KHTh-
¢a. JIORakUTe, 9TO BCE KATEJH MOFYT NOAPYIKUTHCA.

78. N 4eioBex He BHAKOMH ApPYT € apyrom. Jlokammre, yro mpd
aio6oM N MomH0 NDO3HAKOMHTh HEKOTODHX W3 HHX Tak, 9ro6H HO
¥ Kaxmx Tpex Jofefi Be OKasaJoCh OJMHAKOBOrO WHC]A SHAKOMEIX.

79. Kamtgas cropoHa NPaBANBHOIO TPeyroanHmKa ABC paaGumra
Ha m pasHEX uacrell. Uepes TOUKU feJeRUs NPOBOAAT DpsMble, IAPAJ-
JeNbHLle CTODOHAM, pasfMBamwmue TPEYTOXLEVK HA m? TPeyroasHAKOB.
Haiipure HanboJabllee sHaleHHE N, Taxoe, 910 Cpegm BepIINH LOJYy4eH-



gHX TPEYTOMLHAROB MOKEO BHOpaTs N TOuer, AmKaKMe fBe H3 KOTODHY
geB:éemaT Ha OpPAMOJl, NApaNaeNbHOE ORHOK W3 CTOPOH TPeyroJbHHUKA
ABC.
80. Cpenm nenoYACIeHEHX EeOTPHANATEIbLHLX PelIeHAl ypaBHEHNA
zi+ 2+ ...+ ap = m Tpebyerca BuOpaTs Hamoanllee IICIO

eIfeHHX Tag, STOOH B MIOOHX ABYX BHOpaHHHX pelIeHHAX Ras;K100
HeH3BECTHO® zj NPHHEMMAJO pPasiHyHEe 3HAYeHHA.

81. Mosxno am paccraBuTh nudpu 0, 1 m 2 B KIeTkax JmCTa KieT-
gartoii Gymarm pasmepom 100 X 100 Tar, 9ToOH B KayKgoM OpsAMO-
yroasEEKe 3 X 4, CTOPOHH KOTOPOrO BAYT HO CTOPOHAM KJIOTOK, OKasa-
70CH TPH HYJA, YeTHpe eANHAIH A IATh JBOEK? .

82. UeTHpe YHCIA CHOKUNW BCEMO BO3MOMKELIMA ClocofaMm 10
gsa ¥ DOAYIMIN Clefylomue Imects cymm: 2, 4, 9, 9, 14, 16. Haiigure
9TH THCJA.

83. Moxuo am paccrasuts 9 umcen: 1, 2, 8, 4, 5,6, 7, 8, 9 o
Kpyry TaK, 9ro0N cyMMa JIOOHX TpeX YHcel, CTOAINMX HOAPAN, Hetan-
Aach Ha 3 @ 6una a) Goabme 9, 6) 6oapme 157

84. JlaHOo n Toduer, n > 4. JloxaKmre, 9YTO HX MOKHO COefHHHUTH
CTPeJIKAMH TaK, 9T0 H3 KaMKA0d TOYKH MOKHO IOUAacTs B M6yl Apy-
rywo, upofima mufo Lo OfHOM CTpeike, anGo mO ABYM (KasKmas Hapa
TOYeK COeREHEHA JHIb OfHON CTPENKOH#, HATH IO CTPeJNKe MOKHO TONb-
KO B YKasaHHOM Ha Hell HanpaBjeHHH).

85. B mMmarmyeckoM  KBaapaTe, COCTABJSHHOM H3  YHCelX
1, 2,3, ..., 18, wacia 1 m 16 croar B OPOTHBONOJOKEHX YIIaX
rabamnn. Jloxam@te, uTO CyMMa JIOOHIX ABYX WHCEJN, CHMMETPHIHEIX
OTHOCHMTeNBLHO meHTpa KBajparta, pasHa 17.

86. Hamm uwmcna 1, 2, ..., 100. Hafinmre mamGonnmee 9mCIO
m, obxapalomee CBOHCTBOM: Kakue GH m W3 AaHHHX YACE] HH BHYEPK-
BYTh, Ccpenm ocrapmuxcd 100 — m umcen HaligyTca [Ba, H3 KOTO-
PHX ONHO feJAuTCA Ha ApPYToe.

87. Ha upamoii JAHENE 3ajaHa TPOH3BOALHAA CHCTEMa OTDPE3KOB,
OGosHaunM 4epes M HamMeHbHIee YACHO TOYEK, TAKHEX, TT0 Kaimmulil
OTPB3OK CHCTEMH COMEPHAT XOTA GH OfAY M3 BTAX TOYEK, 8 Uepes m —
HBanboXnlTee YHCAO NONApHO HelepeCceRAOMAXCA OTpedxos. Jloxamre,
qyt0 m = M.

88. Memay HeKOTOpPHME H3 2n FOpPOJOB YCTAHOBJIGHO BO3AYIIHO®
toofmeHne, NpFIeM KA TOPOR CBsisal (ecrnocafmovuBLMHA peficaMm
He MeHee UéM C n [pyrUMH ropojamm. JlOKaskmTe, IT0 €CHH faKe OTMO-
HHTh #106He n — 1 peiicoB, T0 BCe paBHO W3 JIO00Or0 ropofa MOKHO
6yner poGpatbes B nloGolt apyroé (6biTe MOMKeT, © mepecagKaMu).
HaiinnTe Bce crydam, KOTIa Takad <CBASHOCTbY HapyImaeTcd HPH OTMe-
He n peiicos.

89. Oxpymxmocrs pasbmra ma 5 paBEmx uwacTedt TouRamMm A,
Aj, Ay, Ag, A,. Tocrasbre 0KOIO Kamo# TOUKE wmeiao 1 maa— 1
TaK, 9To6H CyMMa OpOWsBefeHUH Ka:IOTO 9HCIa Ha YHCIO, OTCTOAIIEe
oT Hero Ha k WaroB mpoTHB JacoBoil crpenknm opm k = 1, 2, 3, 4, pas-
Banack — 1, 0 mam 4. PemrnTe aHaJOrMYHYIO 3amavy B Ciydae, KOT/Aa
OKDY:KHOCTH pasﬁn'ria ga 7, 11 m 13 uacreii, B KauoM caydae k =
=42, ..,0—1
90, Ha maxMaTHYI ROCKY € m CODHSOHTAJfME B n BePTHRAIAMHA
HotrapneEo k nanedl. JlokaskmTe, 9TO MUHAMAJBHOE GHCAO JIHHHM
(ropusouranelt m BepTuKadeil), comepKaIlAX BCO NajbH, PABHO MAKCH-
MaJLHOMY GHCHAY jafeil, KOTOPHX MOMKHO BHODATh M3 HOCTABICHHLIX
8a Jocky Tak, 9T00H BHOpaHHHe Jajpn He 6HIn Apyr gpyra.
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91, Ha OKpy’KHOCTRH B3ATO n TOUER, YalTh M3 KOTOPHX IOMede-
Ha 3HAKOM (IINIGCH, a OCTANbHEEE — 3HAKOM «MHRyC». JORammre, 910
cymecTsyer He Gonee ueM E ((3n -+ 4)/2) xopp, COefHAANINX TOIRH ©
Pa3HHIME 3HaKaME H He NlepeceKalOmIHXCA BHYTPH OKDYIKHOCTH.

92. N3 19 mapos 2 pagmoaxtupHH. Juaa no6oll rpynus mapos
MOKHO C NOMOINBIO ORHOY IPOBePKE YCTaHOBHTh, €CTh AW B Heli pagmo-
axTRBELUA map. Jokakure, uTo 8a 7 DpPOBEPOK MOKHO Haiitir 06a pa-
HNOAKTHBHHX Wapa, a 8a 6 NpPOBEPOK —— HENB3H.

93. Joxaskurte, 9T0 9MCI0 €IOCOGOB pacCTaBHTh HA IMAXMATHOM
JlOCKe HanboJbliee YHCJO CJAOHOB Tak, 9TOGK OHH He MOTJH B3ATb APYT
[pyra, aBAsAeTCA KBaJpPaTOM HEKOTOPOIQ HHCIHA.

94. Tlo Rpyry pacmo;oKeHH n qHcel, HMEWIMEX IOIOKHTENLHYI0
cymmy. Horakure, 910 cpegm HAX HalmeTCd TaK0e UHCAO, IO AAA
aoboro k, 0 <k <K r—1, cyuMmma BHGDAHHOTO uyWCia W &k wmcel,
UAYIIHX 33 BUM 110 9acoBO# CTpenxre, NOJOKETEIbHA.

95, Jlorammure, uto wucaa 1, 2, ..., n? MOJKHEO TaK PACIONOKATEH
B BHJle KBajpaTHOH Talamnsl, 9TO cyMMa 9HCEN, CTOAIIMX B KarKJOM
croabue, OHA U Ta Ke.

96. loxasknte, uro 20 B3BEINUBAHUAME HeNb3A YIOPAAOIHTH O
Becy 10 mpexmeros.

97. Ha pocke Banmcann HOAPHE HECKONBKO IUIOCOB H HECKOJBKO
MHEHRYCOB. Paspemaercs saMeHHTD Ba PAZOM CTOAIAX SHAKA ILIIOCOM,
€CJIH BTH BHAKH OlNHAKOBH, B MUHYCOM, ©CJIH OHHU PasiHIHH. JloKaK@Te,
WT0 NOCAeNHME OCTABMENCS 8HaK He BAaBHCAT OT HOPAZKA, B KOTOPOM
8aMeHSANHCH 3HAKH.

98. B BepmmBEax OpaBEILHOTO CeMEYrOABHOKA paccTaBIeHH
vepunie u Oesnie ¢umrn. Jlokamure, WT0 HaWgyTCA TPH GMIIKHA OAHOTG
OBeTa, paccTapieHHbhie B BepmIMHAX paBHOGENPEHHOTO TPEYTOJLHHKA,
BepHo ¥ aHaJOTHYHO® paccyfeHHe [is BOCHMHUYIONbHEKA? HAa
KaKHX OPaBHJBHHX n-YrOJbHAKOB OHO BePHO, a /A KAKHAX - HET?

99, s wucen 1, 2, ..., %k k>2 cocraBisioT BCeBO3MOKHHO
KOPTe KU AJAAHN n (OTHOCHTONBHO ONpefe eHHA KOPTeska CM. TAaBy
I11). Bulbpans gpa mogMHOMKecTBA A B B MHOMKeCTBa BCeX KOPTeKel
(omm moryr m mepecexarbca). JIwoGoit Koprem H3 A m ;060N KopTem
u3 B mmelor xota Ol OfAy OAMEAKOBYIO KOOpAWEATY. JlOKasxuTe, 4T0
an6o B A, au6o B B me Goxee weM k™1 xopreskedl. CHavama [OKasKHATE
3TO yTBep:kpeHHe juA k = 2 m aoboro n, dareM paa n= 1, 2, 3 «
ai060ro k m, HakoHen, B o6ImeM cayyae.

100. Jna waknx EaTypadbEWX umceX a, b, o, B moxmEe (a X b)-
OpAMOYIONBHRK paspesats Ha (0 X P)-npaMoyromsHmKu?

101, JlorakuTe, 9TO HEBO3MOKHO 3aHYMepOBaTh pe6pa kyba ume-
aamz 1, 2, 3, ..., 12 Tak, 9T06H ;)19 BCeX BePIIHA CyMMa HOMepOB
BHIXOAAMHUX B3 HEX Tpex pebGep Gbtna omHOH ® TOi e, CKOMBREMEH
coocofaMi MOKHO OCYMIECTBHTBH TAKYI0 HyMepalui0 ¢ NOMOINbI0 9HCE]
1,2, ..., 6, 8 ..., 13 A ¢ momompro umcea 1, 2, 4, ,,. 13?7
C nomomgsro wmcenx 1, 2, ..., 10, 12, 13? ]

102, B tpexMepHOM mpocTpaEcTBe 9 TOYeK pasMemeHH Tak, UTO
HAKaKWe TPH He Jeskar Ha opHO# mpamo#. Kasxmas Touxa coegmHeHa
OTPe3KaMH B TOYHOCTH C 9eTHIPbMA ApyraMu. JloKa’KmTe, 4TO BCerna
Halilercss XO0TA OW OQMH TPEYrONLHUK ¢ BepIEHAMH B JTHX TOUKaX.

103. B paGore Me)kgyHapogHEOro CHMOO3MYMa JIAHTBHACTOB yd4acT-
BYWOT n 49ejoBeK. M3 JMIOOHX dUeTHpeX XOTA ORI OQMH MOMKeT OGBAC-
BETHCA ¢ JI00HM H3 TpeX OCTadbHBX X0TA GH Ha OgHOM fAsHKe, Jloxa-
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sKUTe, 9TO HAHNETCA YJYaCTHHK CHMIO3WyMa, KOTODHH MOKeT ofbsic-
HHUTBCA C KAMK/[HM H3 OCTAJbHLIX Y4aCTHHKOB.

104. B copeBHOBaHMAX 0O XOKKEH Y9YACTBOBAJM MAThH KOMaHA
A, B,C, D, E. B KoHKypce 3HATOKOB OAWH Y4aCTHMK HpPeRUON0MKII,
9T0 OHH BaIMyT Mecrta B Hopsinke A, B, C, D, E, a apyroil opegckasan
nopsanor D, A, E, C, B. Ilociie OKOHYaHAA COPeBHOBAHHI OKa3aJoCh,
9TO OepPBHH He yragai HA MecTa XOTA OH OJHOU H3 KOMaHA, HH KaRO¥-
an00 TapH CHeAYIOIMEX APYT 3a APYroM KomaHA. Bropofi e yrajmasn
MecTa JIByX KOMAaHj W JBe Oaph CIeqYOMHX [pPYr 3a ADYIOM KOMAaHf.
B KaxoM mOpsjKe pacHONOKAIHCH KOMAaHIbI?

105. Aadasur cocrour ua n Gyxs. Kaxopa MakcmMaJabHaa QiinBa
CiI0Ba, ¢ B HeM PHAAOM crosamue GYKBbl PasjfdyHH O I3 Hero Helb3s
LONYYNTh BHYepKHBammeM GYyKB cioBa Buga abal, rge a <= 67

106. Hamm gpa pasdmenna MHo:kecTBa X HA HellepeceKaomuecs
HOAMHORECTBA:

X =4;U... U4,=B,Y...UB,,.

Kagpomy smeMeRTY z € X mOCTAaBIM B COOTBeTCTBHAE Iapy HAaTypajJbHEIX
uncen (n (4;), n (By), ecnm z€ A, ()] Bj. Pasbuenna HaswBaoTCA

CONPSHKeHARIMA, €CJIH PA3NMYIHEIM dieMeHTaM 13 X 0TBeJaloT PasindIHke
napsl umcen. Halizmre fBa colpasKeHHbHIX pasbmeRnsa MHOKecTBa X
n3 6 amemeHTOB. CyImecTByeT JH TaKoe pa30HeHHe AJisi MHO)KeCTBa H3
5 aiaeMeHTOB?

107, » mMIROALEAKOB ¢ HOMepaMu oT 1 A0 n pacmojIoKeHH B HOPSAAKe
poapacTanna BoMepoB. IIo xoMmaHOe warkawit MoskeT gnbo OCTATHCA Ha
MmecTe, an60 OOMEHATHCA ¢ KeM-HHOyAb MecTaMu. MOMHO JH HOCIe
JBYX KOMaHj NOJNYYHTL pacmojiojkesme n, 1, 2, ..., n—1?

108. B pepmune 4, npaBUIbHOro 12-yroabHUKAa CTOUT 3HAK MUBYC,
& B OCTAJNBHKRIX BepUIHHAX — IUIIOCH. Paspemaerca ogHOBpeMeHH@

‘ MeHATH 8HaK Ha IPOTHBOIOJIOKHBIA B JIOOHX HMIECTH HOCIeN0BATENLHEIX
‘sepuinEax 12-yronsHnka. JlokaskHTe, 9TO 3a JI00Oe UHCIO TAKHX OMe-
panmil Henbaa po6mrnesa, 9ToOH B BepmmHe A, OKasajcsa SHAK MHHYC,
a B OCTWJIBHHX — ILIIOCH. JIOKa)KHTe TO Ke yTBepiKjeHHe, eClH paspe-
ulaeTcA OJHOBPEMeHHO MeHATH 8HaKH He B 6, a B 4 (coorBeTcrBeHHO 3)
coceguuX BepIIFMHAX MHOrOYrOJbHEKA.

109. Kampoe ma umcen zy, . . ., , pasao { mam — 1. WasecrHo,
910 I;%p + LTy + . . s+ 2,2 = 0. Jlowaskmre, 9T0 n geantca Ha 4.

110. Ha OKpY;XKHOCTE BHINWCAHK Ik 9HACE], KajKaoe H3 KOTOPHIX
paBHO 1 mim — 1, mpuyem paa jwogoro k= 1, 2, ..., n — 1 cymma
n NONapHHX OPOW3BeJeHWH dYHCe], OTCTOAMUAX APYr OT Apyra Ha k&
MecT, paBHa Hyawo. Jloramkmre, 410 n — KBaapaT HEKOTOPOro 9mcaa.

111, Ky6 ¢ pebpom maumesl r pa3buT Ha n® efMEMIAHX KYGHKOB.
OGo3HaunM "Yepe3 A, HalMeHbIIee KOJHWYECTBO (TPeXMepHHX Jjaneii»,
ROTODHE Jep:KaT MOA YAApoM Bce KyOukm. J[okakure, 9T0 DA YeTHOM
n umeeM A, = n%2, a npm HederHOM n umeeMm A, = (n? + 1)/2.

112. Haiitm mamGoabluee YHCIO Jafell, KOTOPLE MOKHO [OCTABUTh
B Kybe m3 3amayum 111, Tak 4ro6u oHEm He 6mam Apyr gpyra.

113. Hmeercsa rpynna mepeBOSYMKOB, B KOTOPOH Kamyulil U3 Tpex
SI3BIKOB 3HAIOT POBHO 27 4YejoBeK. [[orasK@Te, 4TO nasa aw6oro k << n
3 HAX MOKHO BHOPATh HOAMHOKECTBO, B KOTOPOM KasKAbIi fA3bIK 3HAIOT
poBEO 2k delOBeK.

114. CxonpxumMm  cHoco0aMm  MOIKHO  paCHOJOIKHTD  YHCHA
1, 2, ,,., n® B BHJE KBaJpaTa CO CTOPOHOHE n TaK, 4ToGH HA KammOi
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TOPHBOETAAN B BePTHKANH WHCna o6pasowBaam apEdMeTHIECKY®D
nporpeccuio?

115. Kpagpataaa tabanma ¢ n crpoxamm m cron6naMBE HAa3HBACTCH
Mampuyeir Adamapa, ecan

a) Kampgnii ee snemMenT paseR 1 mim —1;

6) cyMMa NpOHSBeJeHHH COOTBETCTBYIONME 9AEMEHTOB JHO0LIX
[IBYX PasIMYBHX CTPOK paBHA HYIIO.

JloxaykmTe, 9TO YUCIO CTPOK nI060f MarTpmmm Apamapa ReNHTCA
Ha 4. :
116. Ioraxmre, 9ro gas moboro amcna n puna n = 2% cymecryer
mMatpmna Apamapa ¢ n crpokamn. [locTpoiite marpmmy Apamapa ¢
12 crpokamn.

117. Ilycrp r — meuerHoe umcno. M3 amcen 0, 4, ..., F MOKHO
coctaBmTh r (r + 1)/2 map (mapnl, OTaMYarommecs JRIOb TOPAAKOM
9JIEMEHTOB, CYHATAOTCA OAWHaKROBHIMHU), Hasosem keadpamom Pyna
KBajpaTHy0 TabAmmy C r cTpOKaMp # r croabnamm, B Ka;KAOH KieTke
KoTopoft sanmcaHa anGo ogHa u3 TaK®WX nap, anbo wepTouKa, DpEIEM

a) xaxpas napa (¢, j) BXoguT B Tabanny OfAH W TOJLKO OAWE pas;

6) B KayKEOH CTPOKe W KasK{OM croabne TabAmUb BHIOACABH OO OF-
HOMy pasy Bce 4mcaa 1, 2, ..., n

Joxante, o OpE r= 3 @ r = 5 He CYMeCTBYeT KBajpaToB
Pywma. Tloctpoitte kBagpath Pyma upn r=7 m r = 9,

118. PasGeiite mMEO;KecTBO umcen {1, 2, 3, ..., 13} ma Tpw mon-
MHOKeCTBa TaK, 9TOGH HA B OJHOM HOJMHO;KecTBe He OHIO TPOHKHE
qpcen &, y, 3, LA KOTOpoOil = + y = z.

119, Jloxarkmte, 410 MHOKecTBO umcex {1, 2, ..., (3" — 1)/2)
MOKHO pas30uTb Ha 7 NOAMHORECTB TaK, 9T00H HE B OJHOM M3 STHX
NOAMHOMECTB He OHIIO TpexX 9uced &, Y, 2, AJIA KOTOPHX Z —+ Y = 2.

120. Joxaskute, 9T0 mpE A000M pasGueHENE MHOKECTBA THCEJ
{1, 2, 3, ..., 750} \a Tpm nogMHOKeCTBAa XO0TA OH OHO W3 HTHX
DOAMHOIKECTB COJlePIKHT Tucha z, y, z, TaKue, 910 z -+ z = 2y,

121, JIea rpada ¢ o6mmME BepRIMHAAME HA3HWBAITCH NONOJRHTENb~
HBHMA JPYT K APYTY, €ClH BO BTOPOM COeIHHEHH [AYraMA 6 B TOJLKO
Te BepIIAHE, KOTOPHe He coejmHeHH ayramu B nepsom rpade. Jora-
1T, 4TO gaa Jo6oro m Haifinerca Takoe N, 9T0 B3 JIOOHX JBYX JOHOJ-
HuTenbEHX rpados ¢ N BepmnHaMm xoTa OH B OfHOM MOKEO BHGpaTh
m TOueK, Ka’kfasd Hapa KOTOPHX cOeguHeHa AYroi.

122. Kaskpas mapa B3 n TOYeK coeqmEeHa fyrod. dTw Ayry pasbuTat
Ha k KJaccoB TaK, 4To jiofnle gBa pe6pa oAgHOrO ® TOTO e Kaacca
pMeroT o0mylo Bepmury. Hokamure, 9T0 kK > n — 2,

123. HasoseM rpa YeTHEIM, e€CJid B HeM Ka’KIHH SaMKHYTHI YTk
COCTONT H3 4eTHOro ymcaa pebep. Joraure, uro rpad uerem B TOM
U TOJBKO TOM Caydae, KOTAa ero BepIIWHKE MOKHO PasOuTh Ha fBa Kiace
ca TaK, 970 BePIMEEH OJHOrO M TOTQ e KJacca He COe[NHAIOTCA Hyra-
M,

124, Ecan »s kaxnoit Bepmuel YeTHOTO rpada BHXopmt He Gosee
k pebep, To pebpa rpada MOKHO pasbuThL Ha k KIACCOB TaK, 4T0 HUKAKHO
asa pebpa ogEOro Kaacca He BHXONAT H3 OfHOH BepmumHH,



Tnasa 111

KOMBINHATOPUKA
KOPTE;KEN N MHOKECTB

Cyesepnbiii mpefcegaTean

«OnATs BoCckEMepKaly— ropecTHO BOCKIHKEHYN HpefcefaTexb
k1yba BeIoCHIeRUCTOB, B3TIAAHYB HA HOTHYTOE KOJIECO CBOE-
ro Beiqocunena. «A Bce mozemy? Jla moroMy uTo y MeHA WIeH-
ckmii Gmaer Ne 888 — measix Tpm BochMepxm. M Temepn He
IPOXONHT H MecAna, 9To6K TO HA OJHOM, TO Ha APYTOM KOJece
He moABHIACh BocbMepka. Hamo Memars mpomep 6omeral
A 9T06H MeHA He OOBHHIIIZ B CyeBePHH, IPOBEY-Ka A mepepe-
THECTPANHMI0 BCOX WIeHOB Kiayba ® Oyay BEgaBaTh TOJABKO Om-
JeTH ¢ HOMEpaMM, B KOTOPHE HE BXOAHUT HH OfjHA BOChMEpKa.
He smaro Toabko, XBaTHT U Ha BCEX HOMEPOB — Befb y HAC
B Kay6e mourm 600 unenos. Hey:renn npupneres cmauana BH-
nacate Bce Homepa or 000 mo 999, a saTeM BmuepkmBaTh H3
HAX BCO HOMepa ¢ BochMepkamu?» UroOH moMous mpexcera-
TEN0, HAM HYKHO DENIUTh TaKyl0 KOMOHHATODHYI 3a7adyl

Croavko cyujecmsyem mpersHaiHuET HOMEPOS, He codepica-
wux yugppu 8?

Crauama maiiteM KOJIMYeCTBO ONHO3HAYHHX HOMEpOB, OT-
amaaux or 8. flcHo, 9ro Takmx HomepoB mesaTs: 0, 1, 2, 3,
4, 5, 6, 7, 9 (momep 8 mpomyckaerca). A Temeps HalieM Bce
fBysHauHLIE HOMEpa, HO COfleP)Kal(ue BOCHMepoK. Mx MoxHO
COCTaBHTh TaK! B3ATH a1000i1 U3 HalllecEHKX OJHOSHAYHHX HO-
MepoB M HamECATh IIOC]Ie HEro JI0YH M3 JeBATH AONYCTEMBIX
nudp. B peaynbTate m3 Kamjoro OfHEOSHAYHOIO HOMEpAa IO-
ayumres 9 fBysHAYHEIX. A Tak KAaK OJHO3HAYHHX HOMEDOB
Gumo 9, To moayamrea 9-9 = 9° gpysmaummx momepos. Bor
OHm!

00, 01, 02, 03, 04, 05, 06, 07, 09

10, 11, 12, 13, 14, 15, 16, 17, 19

20, 21, 22, 23, 24, 25, 26, 27, 29

30, 81, 32, 33, 34, 35, 36, 37, 39

40, 41, 42, 43, 44, 45, 46, 47, 49

50, 51, 52, 53, 54, 55, 56, 57, 59
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€0, 61, 62, 63, 64, 65, 66, 67, 69
70, 71, 72, 73, T4, 75, 76, 77, 19
90, 91, 92, 93, 94, 95, 96, 97, 99

Wrax, cymectayer 9 = 81 npysmaumnii momep Ges mud-
pu 8. Ho ® KakmgoMy m3 9THX HOMEPOB MOKHO HNPHIECATH
cupasa a6y us wadp 0, 1, 2, 3, 4, 5, 6, 7, 9 n mony4nTh
TpexsHauHH@i HoMep, He cogepswamuit muppy 8. Ilpm arom
NONY4aoTes BCE TpPeX3HAadHBe HOMepa ¢ TpefyeMEIM CBoOi-
creoM. B pesyawsrare mMu mamaum 92.9 = 9% rpexasHaunbx HO-
uepoB 0e3 BOCHMEPOK.

Tanmm e ofparzoM ycTaHaBJIWBaEeM, UTO UeTH PEX3HAUHHIX
gomepos Ges BocobMepor cymecrsyer 9* = 6561, a marmsnau-
BHX — 9 = 59 049,

Ecan 6 npencegatens kayba 6t eme cyeBepHee W OTKa-
sajacsa m oT uudps 0, MOCKOJNBKY OHa MOXOXMT Ha BHTAHYTOS
K0JIeco, To OH cMor Gn cocTasurh ammb 8% = 512 tTpexamau-
HEIX HOMEDOB U UX ysKe He XBaTmio Osl Ha BceX WieHoB Kay0a.

Kopremxn

Homepa, cocraeieunsie m3 Tpex mudp, HEAB3A pPaceMaTpi-
BAaTh KAK MHOKECTBA M3 TPeX dJeMenToB. Bo-mepBHX, B HO-
Mepax nEdpsl MOTYT UOBTOPATbCA (Hanpumep, 775), a B MHO-
}eCcTBaX PJEMEHTH HE HOBTOpsioTca. Bo-BTophix, B HoMepax
pasken mopamok nudp (175 m 571 — coBcem pasmsie HOMepa),
a B MHOKECTBAX TMOPSIOK 9lieMeHTOB posm He urpaer. [los-
TOMY, €CIH Mbl XOTHM HM3y%aTh TaKWe OOheKTH, KaKk HOMepa,
Wi ca0Ba (B HUX TOe GYKBH MOTYT MOBTOPATHCH, 4 OT Me-
pecTanoBKE GYKB CJIOBO MEHAETCSH), HYKHO BBECTH HOBOE Ma-
TeMaTHYeCKOe IIOAATHE, OTAWYHOE OT NOHATHA MHOKECTBA.

dTo mOBOE MOHMHTHE MATEMATHKN HasBajAW Kopresxem (ma-
PALY CO CAOBOM CKOPTE:K» IPUMEHANT HA3BAHUA «pasMelie-
HOE», «KOHeYHAA MNOCJHEHOBATENbHOCTbY, (BEKTODP», «CI0BO»
u 1. n.). Koprem — ¢pannysckoe c¢ioBo, 03Hadamwiee TOp-
HeCTBeHHoe mecTere, V1 y HAC MHOT/A TOBODAT «KOPTE;K aBTO-
MalmmnHay, «cBafebunil Kopres» u T. A. llpm aToM KopTemx aBTo-
MaIlHH MOKET COCTOATH W3 HecKoabKux «Boar», meckonnkux
«Yaexy m Heckonprnx «Hurynein. Ecnm cuwrare Mamppul
OfHOH B TOH e MAapPKH HePasAMdNMBIMH, TO HOJYYHEM, U0 B
KOpPTEKe aBTOMAIMH OXUH B TOT Ke 9JEMEHT MOMKeT MOBTO-
PATBCA HECKOJIBKO pad,
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B maremaTmie Kopre:t OTPEReNAMT Tak. IlycTe mMmeeTcs
HECKOJBKO MHOmecT8 X,, ..., Xy. llpencrasum cebe, uro
HX 9JEeMEHTH CJO;KeHH B MeIIKU, a MeIIKHA NnePeHyMepOBAHEL
BritamuMm ©3  mepBOro  MemKa KAKOH-mEOYSE  BieMenT
(r. e. Bo3pMeM Kakoifl-EHOYZDL 97ieMeHT a; MHOMecTBa X,),
3aTeM BHITAI[WM 2JIE€MEHT d» M3 Memka X, u OGymeMm mpopo.-
JRaTh 9TOT HPONEce [0 TeX HOp, IoKa u3 memka X, He Oyger
BHITAIIEH 3ieMeHT a¢p. Ilocie »Toro paceTaBmM. IOJYYEHHEIS
BIEMEeHTH B TOM HOPsifKe, B KOTOPOM OHM TOABHINCH M3 MEII-
KOB (ay, @, - . ., a3). 9T0 u Gymer ropmexcem daumnnt k, co-
CTaBJIeHHBIM M3 DJIEMEHTOB MHOKECTB X, . . ., X . dileMeHTHl
@y, « .+ ., @y HA3HIBAIOT KOMIOHEHMAMU, WOV KOOpIuHaAmamiy,
KOpTesia.

JiBa KopTeKa HASHBAOT PAGHUMI B TOM M TOIBKO TOM
Jydae, KOTa OHH MMEIOT OIUHAKOBYIO JJHHY, & HA COOTBET-
CTBYIOIUX MECTAX CTOAT OJHH W Te Ke 3JEeMEHTH.

B onpenenenuum KopTeska HE YTOYHANAOCH, MOTYT JH MHO-
yrecrBa X4, ..., Xp uMerh oOmue siementsl. Ha nepswrii
B3TJAN, DTOTO HE CJIET0Baj0 OB JONYCKATh — €CHd YK Ka-
KOU-HuGYIbL BJAEMEHT BHTAMEH U3 MEIIKA I 3aHAJM CBOE MECTO,
TO OTRY[A sKe B3ATH ero eme pa3? Ho merixusem B Mupe paa-
HMO3aMeHsAeMBIX jeranedl m samacEbx gacreit. Iloaromy mosk-
[0 CUMTATh, 9T0 KayKAHH 2JIEMEHT M3TOTOBJEH B JOCTATOYHOM
KOJIMYECTBE DK3EMILIAPOB M B Cayvae HeoOXOHHMOCTH MOMKET
‘MeraTh B HECKOAbKEX MemKkax. [losroMy B Kopreskax woopyu-
HATHL MOTYT HOBTODATHCH, HANPHMEDP, KOPTEH MOKET HMETh
raxoit Bug: (1, 2, 1, 3, 4, 4, 6). He ncxmogen #m rakot cay-
gaif, Korjga Bce MHOKecTBa Xq, ..., Xy coBmajaior. B atom
clydae MOKHO CYHTATh, 9TO Yy HAC €CTh OFUH MEIIOK C e~
MEHTAM# MHORecTBa X, 9TH 9JIeMeHThl M3BICKAIOT M3 MelKa,
3aOUCHBAIOT, a HOTOM KJIAXyT o0paTHo B MEIIOK.

C KopreskaMd MH BCTpeuaeMcsa o4eHE dacro. Hampmmep,
ceMuU3Ha4HbIe HoMepa TeledoHOB B MockBe — 3T0 KOpTEXRE
Aamusl 7, cocTaBjeHuble 3 paemenTop mHoxkectsa X = {0, 1,
2,3,4,5,6,7, 8,9}, cnioBa pycckoro Asnika (TouHee, OX 3a-
gucu) — KOPTeSKE PA3NAIHoil JIMHE, COCTABJIEHHEe 3 GYKB
pycckoro axdaBuTa, a NpeI0sKeHHA — KOPTEKHU, COCTaB-
JdeHHbe ¥3 PYCCKHX CJI0B (0TCHOfAa BWHO, 9T0 KOODAMHATA-
MH KOPTexel MOTYT OHTH M KOPTEHRH).
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Ipapnao mponssegenus

BoabMeM HECKONbKO KOHEYHEX MHOKECTB X1, + « 4, X 3, COCTO-
AIIX COOTBETCTBEHHO U3 M, . . ., Ny DIEMEHTOR, W HaiieM,
CKONBKO KOpTeeldl miaumusl & MOKHO COCTABHMTDH W3 31eMEHTOB
srux MHo3KecTB. (moco6, KOTOPHM MHl pemmuM Ty sajaty,
10 CYTH feia OymeT TeM sKe CaMBIM, KaKuM OG0 HalijieHo 9nc-
J0 TPexXsHAYHHX HOMepoB Oez BockMepor. Cmavamna Hadimem
THCI0 KopTeedl gawasl 1, COCTABICHHBIX M3 HJIEMEHTOB MHO-
:ecrBa X,. flenmo, uro mx umeno pasmo n,. BosbMeM Temeps
OAWH U3 3TUX KopTekel (a,) ¥ NpuoumeM K JeMeHTy a, crpa-
Ba IO OYEpEe/d BCe aneMeHTH MuoectBa Xp. Iloayumres n,
KOpTesKeidl [UIMHH 2, Y KOTOPHX IepBag KOOpIWHATA paBHa
a,. Ho Bmecto a, Mmoska0 GBLT0 OB B3aTh M0G0l Zpyroit sJie-
wment u3 X,;. [losromy momydaerca n, pa3 mo RNy KOPTENKa,
a BCeTO NN, KOPTEKel NIUHH 2 WIH, KaK Yame ToBOpAT, nap.
Wa rasgoll Takolt mape MONYIUM R, TPOEK, HIPHOWCAB K Hel
no oYepeqd BCE DAEMEHTH MHOKeCTBA X g, a BCETO Ny My Mg
rpoek. Ilpomomkas 9ToT mponecc, NONYYNM B KOHIE KOHIIOB
Ty + » « Ry ROpTEKed pawHbL K, COCTABIGHHEIX H3 djeMen-
TOB HANINX MHOMKECTB.

ITonyuennuwit pesyaprar ABNAETCS OAHEM M3 BaKHEHIMWX
B KomMOwmaTtopure. Ila meM ocuoBam BHBOJ MHOTEX (GopmMyn
srolt mayku. Eers amms ofga ToHKOCTH. WHOrHa MROMECTRO
X, GniBaer He 3ajaHo, B ONpeneisercs nocie BHOOpa die-
MeHTa a,, MHOKecTBO X, ompesiensiercsi mociae BeGopa axe-
MEHTOB a; U az u T. 1. Ho mpu srom, xar 6b1 Mu HE BrOpamw
3JEMENT a,, BHOOD 2JIEMEHTA @y BOBMOJKEH Ny cmocobamu, Opn
qmobom Boi0ope BIEMEHTOB @, U ds HA TPETHE MeCTO WMEeTCs
ng RAHAWIATOB W T. A. 1 B oTOM cliydae OTBeT HOJNYIATCA TOT
Ae caMulit: ofmiee YMCIO PasAMIHEIX KOPTe:Kell OKA3HBAETCS
PABHEIM RyMp .+ . o Np.

Tax war Fua moAcyeTa YHCIA BCEBO3MOMKHBIX KOPTEMKel
OPUXOAUTCA MEPeMHOMKATH UHCAA My, Mgy » « ., Ny, TO BHIBE-
JNeHHH pe3yJabTaT HASEBAIT (OPABUJIOM IPOW3BENEHU).
CdopMyaumpyeM dTO OPABHIO TaK.

 Feau saemenm a; moxcno enbpame n; cnocobamu, nocie
Kauc0020 eviBopa amozo ssemerma cAeOYWUl 3a HUM daeMeRm
a5 MOKCHO 8u6pamv Ny CROCOOaAMU... Nocae 66lOOPA aieMeHMO08
Qgy o « oy Ap-q DAEMEHRM a; 6WIOUpPAEMCA Ny CROCOGAMU, MO KOP-
mese (@, Gzy o« oy Qy) MOHCHO 6B6PAMD NNy + o« » Ny, CTLOCOGAMU.,

Ilogcautaem, Hampmmep, CKOJBKO CIOB, cofep:ramumx 6

. GyKB, MOJKHO COCTaBHTh M3 33 OyKB pycckoro andaBura npm
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yciosunm, 9To aio0ble gBe CTOAMMAe PAnoM OYKBE pazirirgmer
(mampumep, CIOBO «KOPOBa» JOOYCKAETCH, & CJIOBQ ¢HOJOCCH
uer). llpum arom, pasymeercs, Mul GygeM OHCATh HE TOJNBKO
€JI0Ba, EMEIOIINEe CMBICH, HO U TaKue, HaupuMep, 0ecCMEICTeH-
HBIE, KAK «TPHAYK» M T. I,

B orom cayuae ma mepsoe mecro y mac 33 wamgmnara. Ho
1ocsie Toro Kak mepsasa OyxBa pepama, BTOPYI MOKHO BhI-
Gparth aumpb 32 cnocobaMm — Beb HOBTOPATH NEPBRYIW OYKBY
nennss. Ha Tperbe MecTo Toske 32 KanauEaTa — MEPBYIO GYK~-
BY YK€ MOJKHO IOBTOPUTH, a BTOpYi0 — Heanss. Tawwne ybe-
JKTAeMesi, 9T0 HA BCe MeCTa, KpoMe IepBoro, mMeercsa 32 xaH-
numata. A Tak KAk 9MCIO0 BTMX MeCT PaBHO D, TO IOJAyIaeM

orBer 33-32-32-32-32-32 =1 107 396 236.

Pasum €ueHAA ¢ NOBTOPEHEAMA

Muosxectsa Xy, .+« «y X3, B3 9J16MEHTOB KOTOPHIX COCTABJISIOT-
CH KOPTE/KH, MOTYT mMeTh obugume aneMenTsl. B sacTHOCTH, BCR
OHHE MOTYT COBHAIAaTh C OJHUM M TEM e MHOKecTBoM X, co-
repsRamyuM R dneMeHTor. Hopresxd Aamnm &, COCTaBJEHHEO
W3 BJEMeHTOB n-MuoiecTBa X, HA3HBAOT PA3MEUCHUAMU C
nosmoperuAMI U3 1 BJIEMEHTOB 1m0 kK, a UX 9ucio 0003HAYAIT
;!

V3 ppaswia mpOM3BENEHHsA CPa3y BHTEKaeT, 9TO UHCIO
pasMemeHHl € MOBTOPEHWSMH W3 K JIEeMEeHTOB mo &k paBHO
nNpoU3BeNeHU & COMHOMIUTeNeH, Kaubil U3 ROTODHX paBeH
n, 7. e. nf. Urak, jokasama Qopmyia

Al = nt. ¢y
Koam

IIpn wmepenade coobmenuit mo Temerpady MCHOTAB3YIOT pas-
JAMUHBe KOME, MO3BOJAIIIHE NPEICTaBIAATH OYKBH, OUPH
¥ 3UAKU OpeNnmHaHWA B BULEe KOPTeKed m3 Todex m Tupe. Ilep-
BHil Tako#l kox 6w mpemaoykes B 1838 r. msobperaremem
BIEKTPHMIECKOTO Tejerpada aMepUKAHIEM Mopse. B atom xo-
e 9nciIo CEMBOJIOB NIA KaxKmod GyxBrnl pasnmano. [ng Gyks,
KOTOpHE BCTPEYaloTCs 9acTo, BHOMPAIOTCA KOME C MAaJibiM

1 Or ¢pammyscroro cioBa arrangement — pasMemenns. Yepra cTa-
BATCA, 9TOOH OTIMYATH UX OT PasMeN(eHHH Ges UOBTOPCHEI, O KOTO-
PhX MH pacCKaKeM HO3IHEee,
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9@CaOM CHAMBOJIOB, @& JUIA PEfKO BCTpedaomuxcs OyKe —
¢ GoasmuM guciaoM cuMBojoB. Hanpmmep, Gyxsa «e» mepe-
maeTca ofHOM TOYKoM, a pefKko BCTpedamomiascs GYKBa «o»—
HabopoM ¥3 D CUMBOJIOB..—.. JTO HO3BOJAET DKOHOMHO Tie-
pegaTh TEKCT, MCHOOAB3Ys CHMBOJH . m—. Mopse He yTpyik-
nan ceba raybokMMH HCCIeJOBAHHAME, 9TOOH NONCIATATEH
OTHOCHUTEILHYIO YacToTy, ¢ KOTOPOH BCTpedalTca OYKBHI B
aOraniCKUX TEKCTaX -—— OH MPOCTO IOmed B OumKafmyo
Trnorpaduio m MOACINTAN YUCIO JAUTEP B HAOOPHEX Kaccax.
Jlums B 40-x rogax XX B. amepurauckuil yuennit Kaop Hlen-
IIOH LHOCTPOMJI TeOPHUId WHOOPMAINH, M Ha €6 OCHOBe Paccuu-
TaJ, KAKOM 3Ke KOJ OKaKeTCH CaMBIM BBHITOIHBIM; JJd BTOTO
€My OpHUILIOCh YYUTHBATH HE TOJALKO YacToTy, € KOTOpoil
BCTPEeYJalOTCA OT/IeJdbHEE OYKBRI, HO W YaCTOTHL COYETAHUII
OyKB Do fiBe, 1O TPH U T. ..

Otryaa e B koge Mopse Ba3smocs aucao 5? Ilosemy mens-
37 IepegaBaTh COOOMEHHs, WCHONb3YyA MWL KoMOGmHEAIMR
TOYEK W THPE, cofepramue we Goiee 4 smaros? Oreer Ha 9TOT
BOIIPOC faeT QopMyna Ajas pasMelmeHnil ¢ moBTopenmamu. M3
Hee BLITEKAET, 9TO W3 TOYKHM W THPE MOKHO HOCTPOUTH JHINE
JBa KOPTeKA MJIEHE OAWH (9TO, KOHEYHO, ACHO W 063 BCA-
rux Qopmyn). [lanee, m3 Tex e SHAKOB MOKHO IOCTPOUTH
22 ropreska pamuwt 2, 2% kopreska mammer 3, 2% xKopre:ka mau-
HEl 4. O0miee gmcio GYKB, KOTODHE MOMCHO IEpeNaTh KOpPTe-
KaMH TOYeK M Tmpe, uMenmumn gamHy ot 1 7m0 4, pasmo 24+
+4+8416, 1. e. 30. A B pyccrom andarure 33 6ywsH, Ha
elie HAJ0 mepefaBaTh UMPpPH W 3HAKK NpenmHamms. flcwo,
qro Kopremeidl pamun ot 1 mo 4 me xBaraer, Hamo GpaTh eme
KOPTERH [JIMHH O — Torja moaydaercs 62 kopremxa, gero
BHONHE JOCTATOYHO [ mepegadd Beex Oyks, oudp u T. f.

CexperHbie 3aMER

Hna sanwpanns cefipoB m aBTOMATHICCKHX KaMep XpaHeHms
farasca IPUMEHSIOT CEKPETHHIE B3aMKH, KOTOPHE OTKPHBAIOT-
Cs MU TOIJa, Korpa Habpauno «Taiinoe ciaoBoy (Uim TaiiLi
Babop ‘nudp). ITo ca0BO HAGEPAIT € MOMOMBIO OTHOFO WM
HECROJBKUX [UCKOB, Ha KOTODHX m300paskens OGYKBH (uim
nudppe). Ilycrs uwmeno GykB ma KasmgoMm pucke pasHO 12,
a 9MCJO NUCKOB PAaBHO D. CKOAbKO HeYOQUHBLT NONBUNOK MOXCEM
Guime c0eaarno ueaoseroMm, He SHAIUUM CEEDEMKO20 CA06G U NO0-
6upaowun ezo Haydauy?
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U3 ycaosus samaum BHAHO, 4TO MOPAAOK BHOHmpaeMEX
Oyxe cymectBeH (0gHO meno mabpaTh Ha mepBoOM AmCHe 6YyK-
BY «a», a Ha BTOPOM OyKBY «6», a apyroe — malpaTh oTH e
OykBe B o6patnoM mopsanue). IlosToMy MII mMeeM 3Mech He0
¢ xopreskamm. IIpm aToM HmKakmx orpammuennit Ha 3TH KOp-
Te;KU He HaJI0KeHO. Tar Kak mo yCaoBHio Kaskias OyKBa MO-
ser 66Th BEOpana 12 cmocofaMm, a gamma KopTeskeid paBHA
9, To mo gopmyxe (1) moaygaem, 9To umeao KombmHamumit pas-
Ho 128 = 248 832. 3uauur, HeyJATHHX MOOHTOK MOMKeT GHITDH
248 831. Cunmras mo 10 cexyns Ha OfHY HONBITKY, HOIyUaeM,
YTO JJd OTKDPHTHA cefida momarnoburca Goaee 340 wacos me-
npeputBHOil paborel. Bopowem, ofmramo ceiidnt nemaior Taw,
urofhl mocNe HepBOdl Ke HeyJaYHoii NONLITKE pasfaBaicd
CUTHAJ TpPEBOTH.

[epsenctBo mo Qyrdomy

B eucweii auee nepsencmea CCCP no gyméboay yuacmsyiom
16 womand. Pasvepueaiomes 3 medasu: sonomasn, cepebpanas
u 6ponsosan. Ileped nauwarom nepsencmea 6vla 06o56.4€H KOH-
KYpC 3HAMOK0S, € KOMOpPOM Mmpef0saiocy yrasambv pacnpede-
aenue medaneli. CEOALEO PASAUNHME OM6EEmos MOHCHO Damb Ha
amom eonpoc?

Bo-mepsrix, AcHO, 4TO 37€Ch MLl HMeeM [€J0 ¢ KopTeska-
MM JJOHE 3, a8 He C MHOKECTBAMH U3 3 3JEeMEHTOB — Belb
O/lHO MeJo, KOTAa 30JI0TYI0 Mefjadb moaydma «Apapart», a
cepebpAHyI0 — KueBcKoe «J/lmmamo», a mpyroe, xorma oHH
MEHSIOTCA POJNAMA W YeMIMOHOM CTPaHBl cTaHOBUTeH «Jlm-
mamo». Ho B paccmarpuBaemoil 3amade ecTh CBoeoOpasHbl3
9epTH, Befb Telleph HHU OWH JIEMEHT HEe MOJKET MBaXKILl
BCTPETUTBCH B KOpTe:ke mobemgureseil: ofHa W Ta ke KOMaHMa
He MO;KeT HOoJAYyYHTh, HAIPUMep, m 30s0T0, u Oponsy. [osto-
My HaM Hafo pellnTh TaKyo 33Jaqy: HAlmu Yucio Kopmexcell
daunn -3, cocmasrennbir us 16 romand, e womopwxr nu odHa
Komanda He nosmopsemcs Jeancdu.

30J0TyI0 Mefalb MOMKeT, BooOIme TOBOPA, MOJYUYHTEL JI0-
6as m3 16 xomampy (MsA4, Kak m3BeCTHO, Kpyriwi...). Ho
ecau Kakrag-HUGYAb KOMAHZAa BaBOEBAJa BOJOTHE MeaJH,
TO Ha BTOpoe MecTo HpereHayoT 15 kKomammg — Bce, Kpome
UeMIHOHA. A mocje paclpeedenus 30J0Toi u cepeGpsaAHOI
Mefianeii ocraporca aummb 14 mperennentoB ma GpPOHBOBHE
-mepann. [lo npaBuny mpomsBefenns BEBOZUM, 9TO IHCIO Pas-
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NUYHHX KOPTeXKed, YMOBINETBOPAMAX NOCTABIEHHHM The-
GopaumaM, pasmo 16-15.14 = 3 360.

Tounmo Tax ke pemaerca obmas sagadgal umeemcs MHO-
acecmeo X, cocmosiyee uz n saemenmos. Croavko wkopmediceil
daunvt k MONCHO cocmasumb U3 9AEMEHMO8 dMO020 MHOYHCECMEa,
ecal 6ce aneMeHmul kaxcdoeo Kopmedca OoaxcHw Ouimb pas--
AULHBLMUD

Hopresxm, monumnennme sToMy yCJIOBHIO, HAsHBAIOT pas-
Mmeuperuany 6es nosmopernul U3 n HIEMEHTOB Ho K, & UX 9HmCIIO0

oGosmauator AL, Urobum cocumrars A%, Gymem paccympmars
TaK: HA HePBOe MecTo y Hac n kaupmparoB. Ilocie Toro kaw
0HO BaNOJIHEHO, HA BTOpPoe MecTo ocraiorcsa n — 1 kampmpa-
TOB, Ha TpeThe n — 2 KauamgatoB u T. A. Ha k-e mecto mme-
erca n — k -+ 1 wammmparop (mocae TOro KAk MH BEGpanm
k — 1 anemenr, ocraerea n — (k—1) =n —k + 1 one-
menTor). Ilpumemas npaBmio DpPOU3BefeHHT, HAXOLEM

=n(n—1)...n— k4 1) (2)

" 91y QopMyny MOKHO 8amucaTb WHAYE, YMHOKEB WHC-
IuTenps W sEaMeHarenb Ha (n — k)...1. B umcamrene momy-
ugTea npomseefenue scex ducea or 1 mo n. Taxme mpomsse-
IeHHs 9acTO BCTpeualoTcs B KoMOunaTopmke. Hx HasHBawT
daxmopuasamuy W obosnadaior n! (dmraio? » QakTOpHAN).
Taxum obGpasom, '

k n! ,
A= G=me @

Hsa pasmemenusi 6e3 MOBTOPEHHH M3 N 9JIEMEHTOB IO 7
COCTOAT U3 OMHHX H TeX Ke 9JIEMEHTOB, PACHOJOKEHHHX B
pasamgHoM popspke. [loaToMy Takwme pasMeIleHUs Ha3hBAOT
nepecmanoekamy, ®3 n vaementoB, UIx umcao ofGosHadaior
P,. Tlo ¢popmyne (2) momydaem

n=Ar=nn—1)...1=nl (4)

3agaua o JagbAx

Tpn pemenwm samaunm o ¢epaax (crp. 40) ocwommas Tpya-
HOCTH COCTOAJIA B OTRICKAHHH XOTs OB OJJHOTO HY;KHOTO HaMm
pacunonoskends. B amanormunoil sajade o JagBAX TPYAHOCTD
B ®WHOM (nappm OBIOT O TOPHBOHTANAM U BepTmKaisaM). Pac-
CTaBUTH JajbH Tak, YToOH onu He OMAm JpPYT Opyra, COBCEM
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ferRO — [OCTATOYHO BHICTDOMTH MX Ito fmaromaxd. TpyjnHee
y3HATh, CHOJLKHMHE ©HOCOGAaMH HMX MOKHO PaCIOJOKHATH
rpebyeMuyM o6pasoM — Boobme B oOfHEX KOMOMHATOPHEIX
sajauax TPYAHO Ha#TH X0TA OH OgHO pemenue, a8 B APYTHX
peIennit MHOTO, a TPYZHOCTE COCTOHT B HX HepecdeTe.

Hrax, pemuM Takymo 8ajfady: Halimu 4ucao cnoco6os pac-
cmarnosku éocoMu aadell Ha warmamrol docke, npu KOmMopuLLT
oOHu He Guvlom dpyz Opyea.

Mu pemmM cpasy Goxee o6myro 3afaqy!

Croavrumu cnocobamu moxcHo paccmasumes n aadeil Ha
(n X n)-Oocke, mak, umobs onu we 6uau dpyz Opyzal

Kasxpuit cmoco6 Bsamaerca mepecraHoBKod n umcenx 1,
2,. « .., I — YRA3HBAIOTCA HOMepa TOPHB3OHTaJed SaHATHX
Doselt Ha mepBoOH, BTOPOI, . . . , n-i Bepruranax. Ho umero
TaKMX MePecTaHoBOK paBHO n! 3HauwWT, JafbH MOKHO pac-
crasuth nl cmocobamm. Ilpm n = 8 momygwaem 8! = 4.2.3.
+4.5.6.7.8 = 40 320 cmocoGon.

(1 X 1)-mocka cocromr m3 opsoro moaA. IlocraBmTs
Ha Hee OJHY Jafbl0 MOKHO CMHCTBeHHNM o6pasoM. Ilosromy
camrator, 49ro 1! = 1. (0 X 0)-mocka coBceM He mMeeT IO-
Jdei, mam, KaK TOBOPAT MATeMATHKM, AMeeT nycmoe MHOod¥ce-
cmeo noxeii. «IlocrasuTey Ha Hee () nafeil MOKHO JHUMb OJHUM
cmocoGoM — HEHYErc HUKYJa HEe CTAaBHTH (B KOMOHHATODHK®
gacro yroOHO cUATaTh U TaKue Cuoco0H — FHAYe OPUILIOCH
6Ll JesaTh MHOTO JHIIHAX OFOBOPOK). 3HAYMT, HANO IOJO-
skuth 0l = 1. BosmomkHo, unTatens yRWBHT 9TO PaBEHCTBO.
Y00 yMEHBIIUTH €T0 YAWBJIEHNS, 3aMeTHM, UYTO [Jd JIo-
Goro n BepHo coorHOmenume n! = n-(n — 1)! (mampumep,
3l = 3-2-1 = 3.2l). llonaras B meM n = 1, noayd4aem, 9TO
4! = 1.0l, a moromy Ol = 1. Ecam 970 paccympaenue nm He
ABNAETCA [IOKa3aTeIbCTBEOM (COOTHONIEHWE-TO OHLIO JOKa-
samo jgumpb opmn>1), oro nexaer GoJlee ecTECTBEHHRM JAHHOO
soimie onpegenenme gus Q!

IepecTaHOBKE ¢ NOBTOPEHHSAMHA

Yerurpe qudput 1, 2, 3, 4 Moxxeo mepecraBasATe APYT ¢ APY-
ToMm P, = 4] = 24 cmocoGamm. B ciome «vama» geTeipe GyK-
Bu. Ho nepecramoBok m3 oTux GYKB MOMKHO COCTABHTH He 24,
& TONBKO 01

MaMa, MaaM, MMaa, aMaM, aaMM, aMMma
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Yrofm moHAThH, HOYEMY TaR CAYUMIOCH, HOCTABEM B COOT-
petereme mmdppam 1 1 2 6ykBy «M», a nmppam 3 m 4 — Gykny
«a». Torma, mampmmep, mepectaHoBke 1234 Gymer coorser-
CTBOBATH CJIOBO MMaa, a mepecraHoBke 1324 — caoBo mMama.
Ho ci0B0 MMaa COOTBETCTBYeT He TOJABKO mepecramoBre 1234,
HO U eme TpeM mepecranoBram: 2134, 1243 u 2143. Umratens
MoskeT y6efuThCA B 9TOM IPsMOH HOACTAHOBROI GYKB BMECTO
nugp. Ho Gomee moyumrenrmo Takoe paccymjeHHe: ecin
nuppn 1 u 2 MensAOTCA MecTaMl, TO B COOTBETCTBYIOMEM CJIO-
Be MEHSIOTCA MeCTaMm [Be OYKBH «M», a IOTOMY CaMoO CIOBO
octaerca HemsMeHHHM. HenmsmennbiM oHO ocraerca ®m mpu
B3aUMHOH mepecTaHoBKe nudp 3 W 4 — mpm 5TOM B cioBe
MeHAIOTCA MecTaMbm fBe OyKBH «a». Temeps sicHo, Kark o3
d000# TepecTAaHOBKH MONYYUThH IEPECTAHOBKH, MPHUBOJIA-
mue K TOMY K€ CaMoOMy CJO0BY: MOKHO JuGO OCTABUTH OTY
NMepecTanoBKY Hem3MeHuoil, ambo MOMEHATH B Hell MecTaMu
nu¢pps 1 u 2, aubo nomemsaTh Mectamu mudpu 3 m 4, aumbo,
HAKOHEeN, OJHOBpeMenHo mepectaButh 1 m 2, a Tamue 3 u 4.
Beero moaywaerca 4 mepecraHoBKE mup, OTBEYAOIIHE Off-
HOMY H TOMY jKe Ci0By. BOT 3TH YeTBepKH HEpecTaHOBOK:

1234 2134 1243 2143
1324 2314 1423 2413
1342 2341 1432 2431
3214 3124 4213 4123
3142 3241 4132 4231
3412 3421 4312 4321

Orciofia BUAHO, 9TO BCe MHOKECTBO U3 24 mepecTaHoBOK mudp
1, 2, 3, 4 pacmagaerca Ha 9eTBePKH, MAOIIEe OLHO H TO e
cioro. [TosroMy umcao pasiamumelx CioB paBHO 4!/4 = 6,

PaccmorpnM Temepsr 3amady B o0meM Bmae. Ilycrs mam
KOPTEK [JHMHE 7, COCTABJEHHHN M3 SJIEMEHTOB MHOKECTBa
X ={x; «+ ., 3}, npaueM GyxBa z; BXOZUT B BTOT KOPTeiK
n, pas, ..., OykBaxy — ny pas. Torga n=n; + ... 4
-- ny. Ecam mepecraBiarh B 9TOM KopTeske OYKBH, OymyT mo-
Jy4aThCA HOBble KOPTEKH, MMEIOIIME TOT e COCTas, T, €.
rTakume, 9T0 GyxBa ¥, BXOOUT B HEX R, pas, ..., OYKBa Iy
BXOMUT 1 pas. Mul GymeM Has3nBaTh STH KOPTEKH nepecma-
HOoGKaMU ¢ NOBMOpeHUAMU U3 OYKB Xy, . . ., Lp, AMEIOMUMHA
coctaB (R, . . ., y). UmcaA0 Takmx mepecTaHOBOK 0003HAa-
amm P(ny, . . ., 7).
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C momompmo mpaBmiia OPOM3BENEHHS HAXOXHEM, UTO TUCIO
nepeMemernuii GyKB, He MEHAKIAX AAHHYIO NEPECTAHOBKY,
pasHO ny! .. .ny! Ho n wumcen MoKHO DepecTaBiATh APYT
¢ apyroM n! cmocobamm. IloaToMy dmclo pasaMUHEIX Lepe-

CTaHOBOK OyKB, HMEOmMUX c0eTaB (R, . . ., Bp), T. €.
P (n;,. . .ny), B ny! .. .n! pas menbme, aeM nl:
n!
P(nl’--°{nk)—m!! ©)

Toe . =n; + ... + Rp.

IMonbsysace dQopmyuoit (5), nAerro ysmath, HaOpHMep,
CKOJBKO DAsiIMYHHX KOpPTE:e#d moayduTcs, eclH Hepecran-
JATh GYKBH CJIOBA «MaTEMaTHKay. OTO CJOBO HMEeT COCTaB
2, 3,2,1,1,1) m noromy noaydaercs

- 10!
P(2,3,2,4,1,1) = grgrgraror = 151200

KOpTesKeil.

ITokynka nmpo:KHBIX

B kondumepckom mazasuHne npodarwomes nupoxchvie 4 copmos:
HanoAeoHsl, akAepbl, NecouHule U caoerbie. CEOALGKEUMU €nOCO-
6amu MmoxcHo Kynumv 7 RUDONCHBL?

Ecam sanuceBaTh HOPSIOK, B KOTOPOM HpOfaBen KJjajer
IEPOKHEE B KOPOORY, TO HOJYYHTCH KOPTeK NIWHE 7 W3
4 aneMeHTOB — copToB mnupokHHNX. OpHAaKO [Ba KOpTexa
OHOTO ¥ TOTO e cocTaBa, Hampmmep (H, H, 3, I, C, C,.3)
m (9, H, ¢, H, 9, U, ¢) (37ech 3a0ACAHN HEPBHE OyKBH Ha3Ba-
HOA OHPO/KHHIX), 03HAYAIOT N0 CYTH Jela OfHYy W Ty K6
HOKYOKY! 2 HaloleoHa, 2 9Kiepa, 2 CIOEHHX NHPOKHBIX
u 1 pecousoe. [loaTomy gBa cmocoba crexaTh HOKYIRY Hafo
CUMTATH PA3NKIHKIME JHOIIL B CIydae, Korjfa COOTBETCTBYIO-
e KOPTE;KH OTIEYanTcs csomm cocTasoM. Wrax, M mpmm-
Jl K clefylomeit sagade.

CKOAbKO DasAUMHWE COCIMAG08 MOZYM UMemb KODMENHU
Oaunt k-us n snemenmos?

Io-mpyromy sTy jxe 3agady MOMKHO CQOPMYIHpPOBATH N
TaK: HA30BEM JIBA KOPTEIKA IKEUBAACHMHbLML, €CTU OHA WMEIOT
OMUHAKOBHI coctaB. Ha ckoavko Kaaccos 9K6UEALEHMHOCHLL
pasbusaemca npu MOM 6CA COBOKYNRHOCMb KOpmMexcel OAUHbB
k us n aaemenmos? Takme waacchl DKBUBJEHTHOCTH HAa3H-
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BAIOT CONEMAHUAMU € NOSMOPEHUAMU U3 N 3JIEMEHToB o X,
~k
a nx gucao oboaznagaroT Chp.

Yro6m cTano ACHO, KAK BHAMCIAATH Ch B obmeM caydae,
BepHeMcA K 3amade o nmpo:xkunx. Hamayio moxynky omposk-
HBHIX MOKHO 33/aTh KOpTexseM MJIHHE 4, COCTOSMEM H3 He-
OTPULATE]NbHBIX [eJLIX 9HCce], CyMMa KOTODHIX .paBHa 7.
Hanmpmmep, roprex (3, 2, 0, 2) osmauaer, 4ro wymieno 3
HaTmoJeoHa, 2 aKJjepa, HN Of[HOTO IECOYHOTO0 HEPOKHOTO W 2
cnoentix. Howeuno, mpeixie ueM sajaBaTh MOKYIKE KoOpTe-
FKaMu 9Huce, CHavala HA0 AOTOBOPHTHCH, B KAKOM HOPATKe
Mbl HasbBIBaeM COPTa MEPOKHLIX; HHATe MOKHO OKA3aThCH B
HOJOKEHNH MYKa, KOTODHIA HHKAK HE MOT BCHOMHHTH, UTO
eMy Hopy4mia KyIOdTh jkeHa: 6 6yThior mMomoxa m 2 GyThul-
KM nmEBa miam 2 OyTwakm Monoka m 6 GyTmaox mmea. Ho
KaKABH KOPTEK U3 HEeOTPHIATEJNLHLIX IENHX THCed MOKHO
3anymearh, OONBLAYACH JMIIb eIWHHANAMEH O HYJAMH: JJAd 9TO-
TO J[OCTaTOYHO 3aMEHATb KaKA08 9YMCIO CTOJNBKUMH €JIMHH-
namMm, 9eMy paBHO 3TO 9HCIIO, 8 eAWHHIH, COOTBETCTBYIOIITe
PasIHIHHIM 49HCNAM, OTIEJNTb APYFr OF [ApyTa HYAAMH.
Hanpumep, woprex (3, 2, 0, 2) sanumerca ¢ HOMOIbIO e[H-
HUH 1 HyJell Tax:

(1, 1’ 1’ 0’ 1’ 1, O! 0, 11 1)9

a sammen (1,1,0,1,1,1,0,1, 0, 1) coorsercreyer wopremx
(2, 3,1, 1). IlockonbKy 9ECTOBBIE KOPTEKH, 8ajaloOmAe pas-
JUYHEE BapHAHTH DOKYOKH OUPOKHBIX, HMEOT JAJWHY 4, a
CyMMa BXONAMUX B HEX 9HUCe] PaBHa 7, TO KOJAYECTBO HyJed
B X sammcAXx OyneT paBHO 3, a KONWYECTRO eNNHHL, PABHO
7. Ho uncno mepecranoBok u3 3 mynefi u 7 efuuumn paBHO

P(3,7) = 3]11'0%] = 120.

JHauMT, MOKYOKY MOkHO comepmmTs 120 cmocoGamm.

B ofmem cayuae ¢opmyna mas C. BHBOXUTCA TOUHO
Tag me. JlwoGoit cocrap Kopreska mamum k m3 n sjeMeHToB
umeer BHEL (ky, . . ., ky), THE Ky, .. ., k, — BEOTPEmATENE-
HBIEG IeJble 49mcia, CyMMa KOTODHX paBHa k. 3aMeHAR Kamk-
70e m3 9mcex K; COOTBETCTBYIIUM KOJMYCCTBOM ENMHUL K
pasfenasa HYJAMA e[WHUIE, OTBEYAlOMUe PABNUIHEIM UHC-
naM, mojaydaeM Koprex us n — 1 myneit m k emmmmi. Ilpm
3TOM KayRJOMY COCTaBy OTBEUaeT OXHA H TOIBKO ofHA 8a-
ONCh ¢ HOMOINBIO HyJell W efWHNI, & KRKJAAd TAKAg 3ALACH
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safaeT onUH I TOJMBKO OTNH CoCcTasn. HOSTOMy 9ACHO paBJIHq-

HEIX COCTAaBOB PaBHO qucay nepeCTakHOBOK ¢ HOBTOpeHBHMH
ms n — 1 myneit m k eguann, T. 6. Cn = P(n — 1, k). Urax,
MB [IOKa3aJad, 4TO

=k _ _(ryk—11

Ca=Pr—1,8) = T ©)

Kaprourn «Cnoprioro»

Ilepen kammeM TupamoM <«CmopTnoTo» MEANMORH JIofei
BANOJHAIOT KAPTOUKHA, HHTAfACh yrajaTs, sasersee 6 Ho-
Mepos m3 49. ¥V KaKAOTO M3 HHUX CBOA CHCTeMa — OJHH 3a-
wepkmBaloT moupany 6 Houepos, npyrme — 4epe3 TpPW Ha
YeTREPTHIl, TPeThH BCIOMUHAIOT JHW, B KOTOpHe oOJiepxaia
poGegy awolmMas KoMaHAa W T. f. DBhAcHEM, eCTh JA  XOTh
IBa 9ej0BEeKa, OKHIAIONAE ONHEX ® Tex :xe HoMepos? UrToOm
¢ YBEPEHHOCTHI0 OTBETUTH Ha HTOT BOIPOC, HAJNO MOJCIUTATEH,
CKOALEUML CROCOBAMU MOXCHO eubpamv 6 nomepos us 49.

C TOUKN 3peHMA MaTeMaTHKa, HUIEro He M3MEHMJIOCH OH,
ecam Hano Omio 66 BmGpars He 6 momepor w3 49, a, craem,
6 xmur u3 49 pasamuEnx kemr, 6 xapr m3 49 @ r. 1. Urobm
e CBASHBATL 8aJa9y ¢ KOHKPETHHM BLIGOPOM IIpEiMeTOB,
AyTme TroBOPUTH He O YHCIAX, KAWraxX, Kaprax m T. A., a
06 5IEeMEHTAX HEKOTOPOr0 MHOMKECTBA.

Wrak, BaM HY:KHO HAlTH 4mcio K-TONMHOKECTB B N-MHO-
mectee X. Taxme pmogMHomecTBa HASHBAWT TAKKe couema-
Huamu us n asemenmos no k. Ymeno takmx cogeraHmit 0003-

i
gagaT Cp.

Banaga o Bogmcaermm Ch CBOAETCA K yKe PemIeHHOH Ha-
ME BHIIE 337a49eé O 9YNCJe IEePECTAHOBOK € HOBTOPEHUAMU.
B camoMm meme, paccraBmM JOOHM 00pa3soM 3alaHHEe N dile-
MeHTOB B 3amumppyeM nioGolt BHOGOD % BIEMEHTOB KOPTeKeM
IIMHH n .43 k eMHUD B n — kK Byled — ecau pieMeHT BH-
6mparor, T0o Ha ero Mecrte mummyT 1, a ecan me prbuparor, To 0.
Hanpnmep, BuGOp 9ieMeHTOB @, C H3 dIEMEHTOR a, b, c,
d, e saumcorsaerca wopremmeM 10100. Hampomy xopremy
orpeqaer cBoil cmoco Bribopa amemenros. lloaromy uwmeno
k-DomMHOMECTB B n-MHOKECTRE PABHO YHCIY IEPeCTaHOBOK C
HOBTOPeRUAMH W3 n — Kk HyJIed u k egmam, T. €. OHO paBHO
Pn—kFk k. A '

n!

Pn—kk) =pmm—m1e
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3raugr, #

K __ n!
C"_'k!(n——k)!' ™
Pasencrsa (6) m (7) morasmBawT, 970 CHPABeJJIHBO pa-

BEHCTBO

Cn = Cir- ®)

Tenepp yKe MeTKO MOACIUTATH YUCIO PA3JIMIHBIX CHOCO-
fos samonmenma Kaprouex «Cmopraoror. Ham mano BHOpaTs
6-nogMuoMiecTBa W3 49-MuoKecTBA, a 9TC MOMKHO CREIATD

(% cmocoBamu. Ho mo dopmyae (7)

He caenyer AyMaTh, 4To HPHUJETCS mepeMHOKaTh gucaa or 1
1o 49,— Beip m B upcauTeJe, W B 3HAMEHATENe HMeeTcd Hpo-
uspenenne umcen ot 1 fo 43. Coxkpamas Ha Hero, moaydaeM
6 _ 49-48.47.46.45.44
w— 1-2.3-4.5:6 *

A 5To BHpasKeHue Yy:Ke Jerde coCYHTAaTh, OHO PABHO
13 983 816.

Briarpeimu  «Cooprioro»

Mu mamam, uro mmeerca 13 983 816 pasnmumsix cmocoos
sanonuenns Kaprouxu «Cmopraotor. Pasymeercsa, st cmo-
cobr HEepaBHOTEHHH — IOCJe THpaka ofHm OyayT cuacr-
NNBH, y3HAB, 9TO OHM yrajainm 5, a To m Bce 6 HOMepoB, ADPY-
rme orpaHmYaTCs yTajBBaHWEM J HAW 4 HOMEPOB, a Koe-
KOMY OCTAHETCA HANEATHCH, YTO B CAECAYIOMMWE pas UM HOBe-
ser Goawsme. IloxcumTaeM Temeph 9MCNIO JHI, YraflaBmIEX p
unomepos. Ilpome Bcero orpeTuTh Ha BOOPOC, CKOJBKO Heio-
BeKk yragaer Bce 6 HOMepoB — 9TO yAacTCA CflenaTh JMIIb
onsomy us 13 983 816. 3unagunrensuo GoJblieMy THCAY YAa-
CTCA 0TTAfaTh B HOMEPOB. 3ech yiKe MOKHO cheaarh OmubKy
B a060M m3.6 HOMepOB, 3aMEHHB €ro OfHAM W3 HeyZavHHX
43 momepos. UrobH mopcumTarh 9UCI0 BO3HUKAIOMEX OPH
9ToM KoMOMHANEI, 3anmileM UX B BHIE map, Ha DePBOM MecTe
KOTOPHIX CTOWT OfWH W3 O 3aMeHseMBIX HOMEpPOB,.a Ha BTO-
poM — TOT HOMep, KOTOpDHM OH 3aMedseTcsa. Hampumep,
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ecnn Bumrpasnm momepa 1, 2, 3, 4, 5, 6, To atm mapm mMmeror
TaKoll BHJ

1,7 1,8. ..(1,49)

2,7 2,8, . .(2,49)

L L T TR T S IRY

6,7 6,8). . .(6,49)

Iapa (1, 7) ofosmauaer, 9T0 BMECTO NpaBWABHOH KomOmHa-
nun {1, 2, 3, 4, 5, 6} yuacTHHR JOTepeH 3a4epKANyJ HOMEpa
{7, 2, 3, 4, 5,6), yragas ammb 5 uomepos. MUs Ttabamum
BUJIHO, YTO 9HCIO BO3MO;KHOCTEH OMEOMTHCA OfHH U TOJBKO
onue pas paBro 6-43 = 258. 3mauur, 258 yuacTHHKOB yra-
HalT 5 HOMEpOB. ,

TaxnM ke 06pasoM, MOIBBYACH IPABUIOM IPOU3BEACHMUS,
MH ompefenneM, uTo 4 momepa yragaor Cs-Ciy = 13 545 de-
JI0BeK — cHadala Hajo um3 O BepHHRIX HOMEepOB BHGpaTh Ka-
kme-anOyns 2 (370 menaercs Ch cmocoGamm), a sateM 3same-
HNTh HX Napoil HOMepoB, BHOpanHOH u3 43 HECYIaCTAMBLIX
HOMepoB (a 9TO0 MOJKHO CHeIaTh Ci; cnocobamn). KomGunmpysa
KK cmocof BbiGopa mepBoil maph ¢ KakARM cmocobom

prifopa BaMeHsiomeli ee NMapH, MH U HOJYIEM OTBET C3Cis.
Teneps yse JerKo MOHATH, 9TO & HOMEpPa yragamoT C3-C =
= 246 820 uenoBex, 2 mHomepa Ci-Cs; delmoBeR, OIWH —
C:.C3; wenoBer, a Cj; 9es0BEK He yrafaioT HA OZHOTO HOMEPa.

I'enyasckan JoTepes

B npomume BeKa HpoNBeTala Tak HasHBaeMag TeHYd3CKas
JloTepes, COXPAHUBIIASCSA B HEKOTOPHIX CTPaHax M MOHBIHE.
VaactHukg 3TOH JdoTeperm NOKymaauw OmaeTs, HA KOTOPHIX
crosnm aucaa ot 1 go 90. Moskmo 6v0 KynuTh W OmieTH, Ha
KoTOpuX GOm0 cpasy 2,3, 4 mam 5 gmcen. B gemsp posbir-
pHIIa JIoOTepeyd W3 MeMKa, COJeP:RABIIET0 KETOHH C YMCJHa-
ma of 1 mo 90, BHEHEMaIH O KETOHOB. BhurpuHpanm Te, y
KOTOPHIX BCe HOMepa Ha Omiere Oburn cpenu BHAYTHX. Ha-
mpmMep, ecim Ha Guiere 6bim umena 8, 21, 49, a BREYTHMA
oxasanmces gmeaa 3, 8, 24, 37, 49, To Gmier BHEIpHBAI;
eCIH K BHIHEMAalm, CHaykeM, umcaa 3, 7, 21, 49, 63, 1o
fmaeT OpOUIpHIBAJ, TaK KAk 4mcia 8 cpefu BHIHYTHX HE OKa-
3aJ10Ch,
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Ecan yuacTHER Aotepen moxymam Gmier ¢ OmHEM THCAOM,
TO OH HOJAYYaJ OpH BHErpume B 15 pas Goawme crommocT:
Gmiera; ecim ¢ AByMA umcaamu (am6o), To B 270 pas 6oasme,
ecnu ¢ TpeMa ugeaamu (Tepy), To B 0900 pas Goxbme, ecam
¢ 9eTHpbMA guciaaMm (Katepu) — B 75 000 pas Goabme, a
eca: ¢ OATHI0 umcaamm (kBmgE) — 10 B 1 000 000 pas Goasme,
9eM CTOMMOCTH Omiera ®.

CocunmraeM, KaKOBO OTHOIIEHHE (CYACTIAMBHIXH MCXONOB
TeHyD3CKOi JoTepem K 0OmEMy 4YHMCJIY ee HCXOIOB UPHW pas-
JuIEEX cHocobax mrpel. O6mee 4mCI0 HCXOOB Cpasy Ha-
xoxmTess mo opmylie aias umcaa coderanmit. Begs ma memka
¢ 90 xeToHaMu BHIHEMAIOT 5 KETOHOB, HPHYEM HOPANOK HX
U3BIEYCHAA He HTpaeT HEKakod poam. Ilomywarorca coge-
raguAa u3 90 aieMeHTOB DO 5, YHMCAO KOTOPHX DPAaBHO

s — 0 _ 90-89-88.87.86

0T 5rgsl T T 1.2.3%.5 ¢

[Tpenmono:xuM Temephb, YTO YYACTHUK JNoTepew Kymma Om-
€T ¢ ofHEM HOMepOM. B CKONBKUX cayduasx oH BHWEIrpaer?
Jdaa BuArpuma Heo6xoguMo, YTOOH OJAH H3 BHHYTHX HO-
MepoB coBHAX ¢ HoMepoM Ha Guiere. OcranpHste 4 HOMEpa
moryT Gmre miobnivu. Ho atm 4 HOoMepa BrGmpaiorcs ms oc-
rapmuxca 89 momepos. Iloaromy uwmeao GaarompumaTHbix
KoMbmnanuit BHpaykaerca ¢opmyioi

89! =89-88-87-86
! 85! 1.2.3.4 °*

=g

Orcroma caenyer, 9To OTHOmEHWe 4HCAA GiarONpPHATHHX
koMOmBanmi K ofmeMmy amcay womGumanmii pasHo

4

Cyo ] 1

= e——

cs, W8

OTo mpmMepHO 03HaUaeT, YTO HrpPok OyzeT BHETrpHBark 1 pas
us 18.

4 BunonamenenmeM renysscKoil joTepem ARIAGTCA DPACHPOCTPAHGHRAR
HACTOABHAA G@rPa B JOTO — 36CHL TOMKe YYACTBYIOT OOYOHKHM ¢ g@C~
agamz o 1 o 90, & Ha kKaprouKax vV UIpOKOB HAlEYaTaBR 3 papa ne
5 uncexn B kaykaOM pAny. 3anondeHne 4 Uuced HAa3WBAIOT «KBAPTHDPAY,
9TO ABJAGTCA HCKAa)KeHHeM CJa0Ba «katepH». [lepe:xuBaEHA ygacr-
HAKOB I'€HY33CKO# JjOTepeR #PKO OnACaHH HMTAJLAHCKOR OHCATONL~
Buneli Matranaodt Cepao 8 HOBesuTe «PO3LITPHIM TOTEDeM», CM. KHHATY
«Aranbanackue Hosedaaw 1860—1914 rr.» (F1XJI, 1960, crp. 226—
250),
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A Temeprn mopfcumTaeM mMAaHCH Opd urpe Ha amGo. 3xecs
y:Ke HYKHO, 9To0OH [Ba 3aTaflaHHHX HOMEDPA BOIIH.B YHCIO
BHHYTHX U3 MeIIKa, a OCTAIbHLEe TPH HOMEpa MOTYT GHITBh
aio6mMa. Tax kax mx Mo:xHO BHOpaTh m3 ocTapmmxcs 88 mo-
MepOoB, TO 9HCJIO CIACTIHBLIX» HCXOJ0B NpH HTpe Ha aMm0o
paerca dopmynoit

3 __88.87.88
1.2.3 °

OTHOHIeHKe e YHCaAa (CYACTIHUBHX)» HCXO0J0B K 06meMy
TACAY HCXOIO0B pPaBHO

3

Cis _ 485 2

o3, %08 &l
[Ipa mrpe ra Teps orHomenwme Tmcaa 61arONPUATHEX HCXOL0B
K 9RCaAy BCeX UCXO0J0B PaBHO

Ch _ 345 1
3, 98988 T 173"

OpE HEIpe Ha KaTepH

Cis __2-345 1
05, 90838887 ~ 511038

4 Op® Hrpe Ha KBHRB

11
G5, 439498

Heroropsie cBoiicTea coueTanmii

Mockonsry wmeaa Ch mOKABHIBAIOT, CKOMBKO A-IOXMHOMKECTB
coflepsKATCA B JAHHOM N-MHOJKECTBO, TO MEKAY HHMH €CTh
OeJnil pAX 8aBUCHMOCTEH, OTPAKAIONMEX PAa3JMYHLEIe BABH-
CUMOCTE MEKJY HOAMHOMECTBAMHA. OTH BAaBHCHMOCTH MOYKHO
JOOKasHBaTh NO-pasHoMy. B HekoTopelx cayuasax ynoGHee
BCEro OPAMO BOCHOAB30BAaThCA Qopmynoir (7) pns umena
coseranmil. Opgmako Gojee KpPacmBhIM H COAEPRATETLHEIM
ABJIAETCA WHOH cmocol, OCHOBAHHBIH HA KOMOMHATOPHEIX CO-
o6paskendAX. Mu momcumTHIBAEM 9HCA0 HOAMHOMKECTB HEHO~
Topore BuAa ® pasbmBaeM COBOKYHHOCTH BCEeX TAKHX MOJ-
MHOMKECTB Ha KJIACCH TaK, 9T0OH HH OQHO UOZMHOKECTBO E6
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momajo B XBA PasNWYEHX Kiaacca. Ilocie 9Toro Haxommm,

CKOJBKO MOAMHO;KECTB BXOQUT B KasKaui kiaacc. CriansiBas

[DOJy9EHHE® YHCIA, CHOBA MOJydaeM KOJHYeCTBO IIOJMHO-

7KecTB BHIGPAHHOTO BHAA. JTO M JjaeT MCKOMOE€ COOTHOIIEHHE.
CaMHIM DPOCTHIM SIBJAAETCA COOTHOMEHHE

Cr=CrF, 9)

BHPAKAOMEe, 9TO YHCJAO FK-TIOJMHOKECTB B N-MHOKECTBO
COBHAAET ¢ 9YACAOM (7 — K)-IOJMHOKECTB TOTO jKe MHOKe-
crsa. YToOH [0Ka3aTh TO PaBEHCTBO, HANO YCTAHOBUTH Ka-
KYIO-TO CBH3H MERQY k-mopgMuo:kecTBaMu # (n — k)-mogMHO-
wecrsamMi. Ho ecam ymanute w3 n-muomecrBa X A-mopMuO-
:xectBo Y, To ocramerca (n — k)-mogmmoskectBo Y', koro-
poe masmiBaloT donoamenuem & Y B X. flcmo, uro Y B cpowo
ouepenp asasercsa pomoanesueM K Y', (Y') =Y. Hootomy
u3 k-IOJMHOKECTB W MX [ONOJHEHHH MOMKHO YCTPOUTH Ia-
pHl, Tak@e, 4TO Kaskmoe k-MOJMHOKRECTBO W Kaykjoe (n — k)-
TOAMHORECTBO MOUAAYT JHUINb B OMHY Hapy. A 9To W 3HAUUT,
9T0 TAaKUX OOHMHOMKECTB OJMHAKOBOE RONMYECTBO, T. e.
Ck — C?’l—k
n n .

3apurcnpyeM Temeph Kakoi#-ERGYIL U3 7 9IEMEHTOB, Ha-
npuMep a, W paso0beM BCe COYETAHWA M3 7 DJIEMEHTOB IO &
Ha JBa KJIacCa — COMNED;KAIEe SJIEeMeHT @ W He COJ/lep;Kaliue
3TOTO »JeMeHTa. UmMCiIo CcovYeTaEuMf mepBOro KJacca paBHO
CE! — pago m3 ocrasmmxcs n — 1 smemenToB BHOpaTh eme
& — 1 s;meMenToB. A umeso coderapuii BTOpPOro Kjacca paBHO
Ck, — mago BuGpath k W3 BCeX 5IeMEHTOB, HCKIOYAs 4.
Ho mwoboe coueTanme OTHOCHTCA HAW K HEPBOMY, HAN KO
propomy kxaccy. IloaTomy

Ch=Cia+Cha (10)

Apndmerniecknii TPEYTOIbHAR

®opumyana (10) maer mpocroit cmocol moCIeNOBATEALHOTO BH-
qmcnenns sHagenmi Ch, CHavala Ha o HANACATL B3HAYEHNO
C! = 1. B caenyromei crpoxe mammmeM smaderua C] = 1 u

¢! =1 rtar, urobm 3smauenme Cy OKA3AJOCh HaJ OPOMEIKYT-
KOM MeKAYy STHMH AByMA dmciamd. [lanee, MH 3HaeM, 9TO

Cy = C3 = 1. Otm umcna saummeM B Clefyiomell CTpoxe.
A mewpgy muMm saommeM gmeao Ci. Ho mo ¢dopmyne (10)
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C3 = C} -+ C}. Buaunt, C} paBHO CyMMe 9ECen TpeBITymeit
CTPOKH, CTOSIMHUX ClieBa W cmpaBa or Hero, C3 = 1 + 1 = 2.
ITo ToMy ke mpaBmTy 3amoJiHsAEM OCTAJbHEE CTPOKH: CHAYAJA

oumeM no Goxam smawenns Cp = Cp = 1, a Bce IPOMERY-
TOYHEIG 3HAYCHHA BBIIHCIASEM KaK CYMMb YACENT HpeNbay-
el CTPOKHW, CTOAMMUX CIEBA W COPABA OT BHYACIAEMOTO
sgazennA. B pesynbrate monydaeM Ta®oit 4HCIOBOH Tpe-
YTOJNbHEK:

3
1 4 6 4 1

« v+ s s e v e

Ero pasuiBaior apugmemuneckum mpeyzoavHukom.

ITpu cocraBieEMH apAPMETNIECKOTO TPEYTONBHAKA KaK-
Joe 9mcHo n-if CTPOKM ydacTBYeT B 06pasoBaHmm ABYX 9HCEl
(n -+ 1)-& cTpoKRE — CcTOAmMEro CleBa H CTOAIMIETO COpPaBa
or mero. Iosromy ecam caomurs umcaa (n -+ 1)-it crpoxm
uepe3 OfHO, TO B HOJYTIEHHYI0 CyMMY BOMAYT II0 OJHOMY pa-
8y BCe umcla n-#i crpokm. CrIagBBATh YHCIa dYepe3 ONHO
MOMKHO ABYMS cmocofaMud — Hagas ¢ IEPBOr0, YUCAA CTPOKK
HAd HAYaB CO BTOPOTo umciaa. B ofomx caydasax moaydmres
OfHA ¥ Ta JKe CyMMa, paBHas CyMMe 9HCeX B M-I CTPOKe.

JorasagHoe CBOWCTBO apHPMETHIECKOr0 TPEYTOABHUKA
MOKHO BamHCaTh TaKi

GG+t .=CG+G+Gt... =

=Cra+Cia+Chyt.. .+ 00 (1
3 mero caegyer, wro cymma umcen (n -+ 1)-it cTporm BpBOe
Goipme cyMMs wmcea n-ii crpoxu. Wmmmm cioBamu, npu
mepexofie K Clefyolmeil crpoke apH(MeTHUeCKOro TpeyTroib-
HEKA CyMMa Ymced B ¢Tpoke yasausaercsa. Ho B mepsoii cTpo-
Ke CTOHT TOJABKO OfHO dmciao 1, a moromy fgua Hee cyMMa
paBHa 1. Hoaromy B (n -+ 1)-fi crpoke cymMMa wmcea paBHa
2

Co-CL+...+Ch =2 (12)

Yenosex Gpogur mo ropofy

Ha pme. 19 mzo6pamen nram ropoga (CToas NpaBMIBHBI BUJL
nMeer, HanpaMep, mian HanGeppsm — croimisl ABCTPAnm).
B aroM ropoge n X k mDpsAMOyTOJBHEX KBapTaloB, paspe-
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aeganx n — 4 «ropmsomrtaneuniMmy mw k — 1 esepTmRAND-
menvop yaunama. ymuux zowem nonacms-us nynwrkma A e
nynskm B kpamuatiwum nymem, m. e. suzance éce 6pema ul
«caeea HANPAGO», Ul «CHU3Y 66epr». CKOABKUMU nymanu OH
Moxcem dobpamucs us A ¢ BY

flcno, 9ro, Kaxus 6W myTeM EE meJa HYTHHR, OB mpoiifer
uepes n -+ k mepexpecTros (cumTas TOUKYy A, HO He cumTas
ToukE B). Ha kammoM wmepexpecTke OH MOMKET WMATH WIH
HAIpaBO, WIH BBEpPX. B COOTBETCTBHEZ C STHM BCE HEPCKpeECT-
KE [JeJATCA HA [Ba KIacca: (IePeKPecTKH HampaBo» O «uepe-

———e
ZR%%

/ VA
Puc, 19.

%

\
D
D

D

N
N

VA VA A 4 P2
R A\ VA A /2

Kpectkm BBepx». Ilpm sroM HampaBo myTEEK mAeT K pas,
a BBEpX N pa3. SHAYUT, 9T00H OIHO3HAYHO BOCCTAHOBUTH €TO
HyTh, HANO BHATHL JEIb Te Kk CIIydYaes, KOT/a OH HIET HAUPABO.
Ho mx mosxgo Bmlpars ms ofmerd dmcxa n + k mepexpecr-
koB C.x cmocobamm. IlosToMy umcno HCKOMHX myTed pas-
HO Cﬁ‘{.k.

Ha pme. 19 @sobpaskern nyTs, npoxonamuii sepes 10 nepe-
kpecTkoB, HanpaBo myTHEK BjeT Ha ePEKPECTKAX C HOMEPaMB
1, 4, 5,6, 9 = 10.

Pemum Temeph samady, mpepnarasmyiocs B 1945 r. ma
V1II MockoBckoil MaTeMaTHYeCKOH OJHMIOZAane.

Hueemes cemw Gopoz (puc. 20). H3 nynrma A ewxodam
2N yenpeer. Ioscsuna us Huz udem no HanpasaeHuw i, a
noAeSUHA — N0 Kanpasachulo m. Jolids 0o nepsozo nepekpecm-
xa, kaxcdas epynna pasdeasemca: noaosuna udem no Ka-
npaeseruro I, a nososurna — no Kanpasseruio m. Taxroe owce
pasdenerue npoucxodum He Kaxcom nepexpecmxs. B paruzx
nyHKEmMax okascymes smu a0bu nocae mozo, Kax oHu npoiidyT
N nepexpecmros U ckoabko 4iodeli 6ydem & Kaxidom us oTuUI
nyHrmoa?

Tar xar ofimee THACAO NPOHAEHHHX RKIKM YeJ0BEKOM
OTPeSKOB OyTH PaBHO N, TO JIOAH OKAKYTCA B HYHKTAX By,
mMelomux Koopammarw suga (k, N — k), rae k mpummmaer
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sravenns ot 0 7o N. Bce 5T DyHKTH pacmoosKeHH Ha Ips-
moit B,B (cm. pume. 20), rme B=2By.

Temeps ocTaeTcs Y3HATH, CKOJNBKO YelOBEK NPHAET B
nyukT B,. N3 Toukn A B kamapii oysxT By, k=0,1,... N,

Benyr Ch myreii, mpmaem
Ch+Ch+...+Cy=2"

(cm. crp. 91). 3maunmr, 4mcao myreit, maymux m3 myskTa A
B OYHKTH, DPACHONOKEeHBELIe Ha mpsaMmoii BB, pasmo 2V,
T, €, B TQUHOCTH PAaBHO 9HUCIY JIojiell, BHINEJINHAX U3 IHYHKTA

Bo(0, N)

Bi([k N+k)

Pre. 20,

— B.(N, 0)

A. 910 o3mauaer, UTO KaykIbli OyTh OPOier ONMH H TOJBKO
OfIH 9eJ0BEK, a KOJMYECTBO JI0Ofell, OKA3aBIIHXCA B LyHKTO

B,, pasHo umcay myTeir 3 4 B B,, T.e. C%. Ecam B ram-
foM myHKTe B, yxkasaTh KOJNMYECTBO IPUINENMHAX TyAa JIO-
geit, To mo aumEmE By,B oOKaKYTCA BHOHCANHHME YHCIR
(N -+ 1)-i crpokm apuMETHIECKOTO TPeyrolbHUKA.:

BpoynoBckoe ABm:Kenne

Pemennoit Brme 3amade MOKEHO OpHIATh CIeAYIOMY0, OO
CyTH fieJla YKBHBANLCHTHYH (ODMYJIHPOBLHY.

H3 mouru O na npamoii Ox ewzodum 2V uesosex. Hz nux
roaosuna udem Hanpaso, nososuna — Haseeo. Yepes vac Kaic-
das epynna cHosa deaumcs nonosdm U ROA0EUHA udem Ha-
npaso, a nososurna — naaseeo. Taroe pasdesenue npouczodum
Kaxconli uac. Croavko uesoser npudem 8 kaxcdyw mouky smoil
npamoti uepes N uacog nocae evizoda?

Bymem cumrarp, 4T0 8a OfHH 4a¢ OeHIeXofH HPOXOXAT
molosnAy emuEEOE oyTd. Paccy:kizaa TouHo Tar ke, Kak
OpH pelleHHd OpejHAyLieid 8ajaddm, modydaeM cjefynmul
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pesyabrar: gepes N 9acoB yYaCTHHKM HPOTYIKA OKAKYTCH
B Tourax B, (k — N/2), 0 k< N (roaxa O — HadauIo
orcuera). [Ipm aTom B Touxy Bj mpumper CY uwenomex. -

B HeroTopeix 3agadaXx (U3MKHM OPHXOJUTCH HU3YYaTh
nopobunie Gayxpanua. Hanpumep, raxoe 6ay:kpamne ABIf-
erca mpocrefimeidl MoJenbi0 TaKk HA3LIBAEMOTo ODOYHO6CK020
dausicenus, COBEPIIAGMOTO JACTANAME IO YAAPAMH MOHAEKYJ.

PaccMoTpuM  9acTUIl, KOTOpHe MOTYT LepefBHUTaThCH
TOABKO MO mpaMoil auuud. Tax Kar yAape MOJEKYJ] HOCHT
caAydaflHBi XapaxkTep, TO B IEPBOM UPHOIMKEHNH MOSKHO
cupTaTh, UTO 33 EJUHENY BPeMEHN WOJOBHHA YJaCTHI, cMeC-
taTca Ha Y/, eAWHUNE JJARHE BIPaBo, a NOJOBMHA — HA
1/, epuHENIE JJIMHL BJIeBO (HA caMOM felie IPOIece SHAYMTeJ b
HO CIOJKHEe, TAaK KAk BO3BMOKHBI MEPEIBIVKEHUS Ha OTPE3KH
pasamunoii goman). [Tosromy ecnu B3aTh 2N wacTmi, naxopus-
muxcs B mMomenT Bpemenm f = 0 B Touxe 0, To omm Oynyt
HepeMemarbesi NPUMEPHO TaK, Kak OBJIO OMHWCaHO B HalleH
sajgaue. Takoe pacnpocTpaneHne 9acTull B QU3NKE HA3BIBAOT
dufysueti. Pemennas Bplne safgada o cnydaiimom Gayskma-
HEO TOAOH miofeil mo3BoJifAeT HAHTH, KaK paclpeejAnTCd
Say;panIme YacTubl 9epes HeKOTOpPoe BpeMsd Mocie Havala
muddysun. Owaszwipaercs, dgro depe3 N enunml; BpeMeHu
9aCTUIW PACTHPEACNATCH [0 ~JeIYIONEMY 3aKOHy: B TOUKe

By(k — N/2) oxamerca Cy gactil.

Baysnanua no Scckoneynoii mIOCKOCTH

Ilo cmx mop MH paccMaTpPuBANU [BWKEHWs NYTHUKOB, MAY-
X B OJIHOM H3 ABYX HANpaBjeHui (BBEPX MJIH BIPABO, BHPa-
BO WuHm BieBo). VIsydum Temepb OayigaHuUA Ha GeCKOHeUHOH
nnockocTa. Ilpencranum cebe, aro uz touxkm O (pme. 21)
puxoamtT 4V unmofeif, KoTopme JeNATCA yiKe HA 4 paBHDIe
rpynns, maynme ot Todku O Bo Bee 4 cropomil. Ha ramuom
TepeKpecTKe AoUIefNIEe K0 Hero JIOAW CHOBA JeAATCA Ha
4 rpynns # T. K. (HATAALHOE HPECTaBeHne o TakoM cmocobe
IepefBIKEHHA AAWT O/yAJaBAs DbAHOTO HeJ0BeKa; Hefa-
poM B (ONBRIOPHOM BapHAHT® 9TOH 8afadd TOBOPMIOCH
«IIyers B Todke O HaXOAWTCs UMTelHoe 3apefienme...»). Mu
XOoTHM HONCUNTATh paenpefiencnwe iofeil wepea N mpome-
JKYTKOB BpeMeHm mocie Bhixoga ms Touxkm 0. Hak u B ajaue
pa crp. 92, A BTOTO NOCTATOUHO MONCTMTATh IHCIO IyTei,
cocToamux w3 N eIMHUIHX OTPE3KOB I Begymux u3 T0uxkn O B
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To9ky A (p, ¢) (3a efUHEOY JNWHE MH IPAHHMAEM PacCTOsH-
HHe MeXAy cocefHaMH ueperpectRamm). He Ttepaa ofmmuo-
CTH, MOKHO cymTaTh, 910 p > 0, ¢ > 0.

O6ozraumm uwepes I Mmo:ecTBO, cocrofmee us wmcen O,
1,...,N —1; otz umcana mm OyjmeM paccMaTPHBATh KAk
MOMEHTH BPEMEHH, B KOTOPHI® HPOUCXOAAT HOBOPOTH. UToGHI
3atath moboit oyte m3 O B A, cocroammit us N 3BeHREB, Ha-
[0 A4 KaKAOTO H3 STHX IHMCe] 3HATh, B KAKOM HAIPaBICHHUH
OPOMCXORHT MOBOPOT B COOTBETCTBYIOINWI MOMEHT BPEMEHH.
Hanpumep, nsobpameunnnit ma puc. 21 nyTe sagaerca mocae-

W e
1

Pae. 21.

P |t 11
-3 -2 -4 O A1 2 3 4 53X

[

moBaTenbHOCTHIO OykB N, W, H, U, m, B, B, B, I, B, I, H, I,
n, B, rfe OyxBa «I» 03HAYaeT JBUKEHHE BOPABO, Iy — BJe-
BO, By — BBepX W «I» — BHH3. Jaecb N =15, p =1,
g = 2.

OGosraguM wepes X MHOKECTBO BCEX 4MCEN, KOTOPHM
COOTBETCTBYIOT [BIDKEHNA BJEBO WIH BHM3, a depes Y — MHO-
FKECTBO UHCEJ, KOTODHM COOTBETCTBYIOT NBHJKEHHS BIPAaBO
nnn BEm3. Hanpumep, pnsa nyrm ma pme. 21 stm MHOeCTBa
TaKOBHI:

X ={1,231213,14), Y = {2, 3, 4, 5, 9, 11, 12}.

Ecam masecrum muosxectsa X m Y, To Jerko HaWTA Te
HOMEepa, KOTOpPHE COOTBETCTBYIOT [BIKEHHAM BHHU3 — OHU
npuEagnexar w X m Y (B mHameM caydae oTo HoMmepa 2, 3
nm 12). JismsennsmM BIE€BO COOTBETCTBYIOT 4ucia m3 X, He
opuHajiexamume Y (B HameMm npuMepe — gmcaa 1, 13, 14),
BIPaBo — umcaa @3 Y, He npuHajneskamue X (B mpuMepe —
umena 4, 5, 9, 11), m BBepx — umcaa, He OpHHEAMJIE-
wamue v X, Em Y (B mpumepe — gmcaa 6, 7, 8, 40, 45).
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Tarmy o6pasom, sagas Muomectsa X m Y, MH JJIA RAK-
‘oro MOMeHTA BpefteHM 8HAeM HAIPAaBJIEHHe MOBOPOTA, & TeM
caMLIM 3HAEeM B Bech IyTh 3 Touxkum O B Touky A.MuoskecTsa
X u Y Mo:kHO 337aBaTh IPOM3BONBHO IPA OJHOM JHIOIB OTpa-
HUYUTETHHOM YCIOBHE — B KOHII® DYTH HAM HAJ0 OKA3aThCA
B Touke A (p, g). 910 yciaosme MO3BONsET HAKTA YUCAO BIE-
menToB B X m B Y. B camMom fene, MEOecTBO X COCTORT M3
HOMEepOB, KOTOPHM OTBEUAIOT ABI/KeHUsA BIeBO Had BHES. Ilo
HAIleMy UPeNIOIOMKEeHAI0 YHCIO0 STAX [BIKEHHA — HOJIO-
BHHA YHCIA HBIMNIEUX ABWKEHHR (OHM HOTamiaioTCs COOT-
BeTCTBYIIIIME XOJaMH BODAaBO W BBepx), & moromy X coc-

rour u3 k = % (N — p— g) amemenToB (B HameM npuMepe —

u3 6 smemomrop). Ho k-mommmorxecrso X mMoxHO BHOpaTh

n3 N-mpomxectsa I C% cmocobamn. B mmosxectBe Y Goabme
BIEMEHTOB, 9eM B X — B HeM (epyTcs HEe XONIH BIEBO, & XOJILI
BIpaBoO, & EX Ha p Ooabme, 9eM XO[l0B BIEBO (sa cueT aTOTO
MH W momagaeM B TO4UKy ¢ abcumuccoit p). Xopsi ke BHE3 B
06oMx MHO;KeCTBAX OJHE W Te jke, SHauur, B Y Ha p die-

MenToB Gonnme, ueM B X, T.e. p -k snementos. IloaTomy

MHO;EECTBO Y MOKHO BHOpaTh CR* cmocobamm. A Temeps

IDPUMEHMM TPABWIO OPOM3BefeHus @ yOeamMcs, 94TO THCIO
nyrteit gamEm N, Benymux m3 Toikd O B TOUKY 4 (p, 9)
(T. 6. 4HCIO COOTBETCTBYIOINH. Dap MHO)KECTB (X, 1)), pas-

g0 CN.CE™. Hanommmm, arok = %(N —p—gq).

Koposa mim Bopona?

BepoaTHo, KaKABE TATATENb 3HAET KOMIIHLE ACTOPHH, CBH-
gaHHHE ¢ NepeBpAHHEIME Telerpammamm. JlocTaTouHO Téjer-
paduCTy saMeHUTH OfHY TOYKY Ha THpe HIH CHYIaiiHO noba-
BHATH JHONIHNH SHAK B OfHA-IBe GYKBH OKaMyTCH HEBEPHEIMH,
a TOT7a W BCA TejerpaMMa MojKeT HOJY9YHTb SHAUEHHS, IPO-
THRBONOJIOKHOE HYIKHOMY.

Ocobenno onacHH omubKA OpHA Depefade aEHHX B OncT-
pOmeHCTRYIOMAX BHYECINTeNbHHX  Mamumaax. Hssecren
caydaif, KOTHa H3-3a HENPABIIBHO MOCTABIEHHON 8amAToR
aMepHUKAaHIAM IPUILIOCH IONOPBATH y3Ke B3JeTeBIMYI0 paKkeTy-
HocuTedlh — omulKa B mporpaMMe IpHBeJNa K HEAOOYCTH-
MOMy OTKJIGHEHHIO OT pacueTHoji Tpaextopmu. IloaToMy Gops-
fa ¢ mMyMaMH, ¢ HCKa/KeHUAME TEKCTOB — OJHA B3 BA;KHHX
npobaem Teopud mepefavm mEGoOpManud.
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Ocrpoymnniit ciocol 60pBE0H ¢ HOMEeXaME OPEATIOHIN aMe~
puxanckuii MatemaTnk Xemmurer, Om BBex KJIacC KONIOB,
of61afalomux TeM CBOHCTBOM, 9To npm cGoe IPOHCXOMUT
aBTOMATHYECKOE HCHpABASHWE, anmapaT kak Oum caM yrambl-
BaeT DPABWIbHOe BaNHMCAHME HepefaBaeMoro Texcra. JroGwr
TOHATH NPHHIYN Kofa X eMMIHTA, 3aMETHM, 9T0 HeNPAATHOCTH
9acT0 OPOHCXONAT W3-8 TOTO, YTO HEKOTOPHE CJ0Ba MUHIYT-
¢f mouTH OfEHAKoBO. PacckasbiBapoT, 9TO OJHAKAH PpelaK-
TOD NPOBMHNVANLHON raseTH HMOMECTHI Takoe coolimenue o
ropomanun Hnmromas Il «MuTpomoamr BO3nNOKHA Ha ro-
aosy Ero Wsmeparoperoro Benmuecrsa Bopory». Ha apyroit
fens OHJO faHo HcmpaBieHme omedaTkm: DBuecTo «BOpOHYY
qUTaTh KOPOBYY.

Ecan 66 ocMEICHeHHHE CI0BA OTIIMIAINCH APYT OT ApYyTa
no kpalineii mepe 3 GykBamm, To mpy omubke B OfHOM MecTe
cpasy Mo:KHO OnuT0 GH HafiTH, Tle OHAa HPOUBOUIIA H KAK €
HaJ0 HCUPaBUTh.

Koneuno, MeHATH ecTeCTBeHHEE ASHKHN HeBo3MoxHo. Ho
WCKYCCTBEHHBI® A3HKM, KOTOPHMH IOJBL3YIOTCA OpH Oepena-
ue coobmennit — Temerpadunie Ko, Kogw B IBM =m T. 1.,
MOKHO [eJaTh TAaKUMH, 9TOGH B HHEX OCMBICJIOHHEE CI0Ba
HAXONMIACH Ha JOCTATOYHOM yhajeHmm apyr ot apyra. llpm
8TOM OBLIUHO HCIOJB3YIOT JHMIb «CI0Ba», KOTOPHE ABISIOTCH
KOpTexaMm OffHOW W To# Ke ANWHE n H3 uudp Om1, asa
paccrosiume Mekny ABYMA CJIOBaMHM NPUHAMAIOT YHCAO MECT,
B KOTODHX OHH OTJIHYAIOTCA LPYT OT Apyra (Hampumep,
0011001 saxonmres ma paccroanmm 4 or 0101010 — sTm Kop-
TeW OTIAWUHE HA BTOPOM, TpPETbeM, MECTOM U CefLMOM
MecTax).

A Temeps 3ajanmM Kakoe-REOYNL HATYpaNdbHOE YHCIO T
n BribepeM Taxoe MHOkeCTBO X CJIOB, 9To Ao0bie 1Ba CIOBa
m3 X RaxoasTcA APYT OT Apyra Ha paccToAREm Ooabmes,
wgem 2r + 1. Torna, ecam upn nepenave Kakoro-EubynL CIA0BA
u3 X 6yner momymeno ne Gonee gem r omuboK, JerKo ysHATE,
K KagoMy cioBy ms X 6amsxe Bcero moaydennoe coolmenne,
I TeM CaMBIM BOCCTAHOBHTHL mnpaBuiabbhil Texcr Hanpmmep,
ecam BuGpamm «caosay 000000, 000111, 111000, 111111,
HaxonsAmuecsa NpyT oT Apyra Ha PaCcCTOAHMD 3, a HONYICHO
coobmernne 100114, 1o oHo GamKe BCero KO BTOPOMY KOHO-
BoMy cioBy; coobmenme e 000100 Gawske x mepBoMy KO-
JIOBOMY CJIOBY. 3BaumT, TaKo#l KOJ @cupapaser aiobymo omnb-
Ky B ofmoM 3make. [locTpoenme CaMOMCIENAKMUXCH KONOB,
KOHEYHO, MPOMCXOZUT He GecuaaTHO — 8amac OCMHICASHORIX
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CIIOB OKAsHBaeTcsl MEHLINe, 4eM 3amac BCEX CJIOB 3amaHAON
JIMAH n (BOpPOYEM, W B €CTeCTBEHHHIX ABKKax He Jobas
COBOKYTIHOCTh 3HAKOB HMEET CMBICH).

IlosToMy BajsKHO 3HATH, MROTO JH MOKHO BHIODaTh KOp-
reskeit pamuan n w3 gucex O n 1 Tak, aroGu Jai06ke ABA BEHI-
OpamHBIX KOpTea OTAMYANHCH ADYT OT Apyra mo KpaiiHeit

w

mepe B (2r --1)-i KoopgmuaTe (mpu 5TOM ACHO, YTO UeM
6oJBIme 7', TeM MEHBIIE NOJKHO NOJNYINTHSS KopTemsed), A 870
y:ke rovOmmaTopnad 3ajaya, M MH OepeXofuM U3 001acTH
Teopuy neperadm HEPOpManmE B 061aCTH KOMOIHATODHKIH.

K comanenmio, TOYHOTO OTBETA 3J€Ch NaTh HEIB3A —
3a7a9a CAHIMKOM cloxHA., Ho B Tarux ciydasx HOBOJNBCT-
BYIOTCA mpUGIMKEeHHHMA ONeHKAMHE, DOKa3LBAIIMMY IPaK-
THYECKYI0 NPHMEHHIMGCTH NN HENPWMEHMMOCTH Mpefiarae-

more roma. O6osmagum uepes A (n, r) 9ECIO BCKOMEIX KOp-
e 0 1 i
Teskedt, a uepes o (n, k) cysmy Buma Cp, +Co + o0 +Cie
Torga cupapemnusn HEpPaBeHCTBA
2n n

2
S S AN ST

Cam XeMMMUHT DDPEAJNOKNA KO, OCHOBAHHEI Ha ABOMYRON CHCTEMS
cancacEnd. Homep xaskporo mecra, Ha KOTOPOM B KOpTeke crout 1,
3aNACHBAIOT B ABOMIHON CACTeMe CYHCICHNA., KOFOBLIME CIOBAMH CYIl-
TAIOT JHIMB Te KOPTEXKH, JJASA KOTOPWX COBOKYMHOCTH MNOJYYCHEHX
sammcell mMeeT B KajKAOM paspsje UeTHOe 4ncao epwHun., Hanpumep,
xopresx 1011010 — goxopoe cioBO, Tak KAK B HeM eARHUIE CTOAT Ha
1-M, 3-M, 4-M u 6-M MecTaX, a 3amyCH DTUX 9HCEN B [BOMIRON CHCTEMS
cunciaeHua myeroT pug 001, 011, 100, 1410; Mw BuyimM, 9to B Habope aTHX
sanmnceit 1 Bcrpeuaerca mo 2 pasa Ha BceX 3 MecTax (Ha 116PBOM MECTe
g 3-it m 4-if sanmcn, Ha BTOPOM BO 2-if 1 4-1, a Ha TpeTheM B 1-if m 2-i1).
A xopresk 1011000 me aBadeTcA KOHOBEIM CJOBOM, Tak KaX JBOHYHLe
sanmcu gncex 1, 8 n 4 umetor pug 001, 011 n 100, a p sTEX s3anmesax
Aa 1-M 7 2-M MeCTaX e/(MHNIH BCTPEdalOTCA JUMIb 10 OLHOMY pasy, T. e,
HBEYEeTHOE YNCJIO0 paa. :

Hetpynro noxasaTh, 970 IBA KOPTEIKA, YEOBACTBO PSOIAX YCAOBHIO
XeMMUETra, OTIMYA0ICA APYT OT Apyra mO KpaliHefi Mepe B 3 Mecrax.
TiosTOoMy Taxo#l KOR MOKET HCIPABAATH ONHY ONIAGKY B KajKAOM KOH0-
BoM cinoBe. Jlaa rn = 6 xopopme cioBa XemMuHra Takosm: 000000,
001011, 010401, 011110, 100110, 110011, 111000.

) N3ydeRne W mocTpoeHNe KOMOB, HCIPABIAMHAX OmMuOKRm, CTano
ceifdac Ba)KHOH THAaBOM HPUKIAJHON MaTeMaTHKHU, WCHOJBL3YIOmeH KOM-
fwmaTopmKy, TeOpHI0 WEGOpMAanmu U MHOTHe BeTBH o0meld aarebpu
(nona Tanya, rpynow m 1. 4.),
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Anasm3 ordera

Crapocra cryaeRdeckofl rpymmel HPeACTaBAA TaKo# OTIeT o
¢mskyanrypHOit paGote: «Bcero B rpymme 45 crynenton. M3
HUX B QyTGONLHON CEKIMM COCTOAT 25 9elioBeK, B Gacker-
6onsHON — 30 m B maxmaruoit — 28». Horma emy yxasanm,
aTo B cymme moaydaerca 83 denomexa, a 8To Gompme, UeM
45, 0H oTBETHJ, UTO HUYEr0 yAUBHUTEJIRHOTO B $TOM HET, TaK
Kar 16 CTYIeHTOB OfHOBPEMEHHO yYacTByioT B B $yT060IDH-
goif u B 6ackerGoapHOH cexnud, 18 — B ¢yrGoapHoll m max-

P

\ |~ T

Prc. 22, Aw

1w

/

B

maTHOM, a 17 — B GackerbonbHON m maxmaTHOU. Doaee Toro,
foGaBmi o, 15 CTYHAEHTOB y4acTBYIOT BO BCEX TPEX CEKUUAX.

Onmakxo sTn o0bAcHeH®s He OHIM ODPU3HAHH YHOBJIETBO-
puTeabHEME. Tak Rak JeJ0 IPOHCXOAMAO0 HAa MaTeMaTHIeCKOM
JakyasTeTe, To mo oTUeTy OBlIa cocTaBiena rpaduieckas
cxema (puc. 22). 3aech IPAMOYTONBHEK U306 paskaeT COBOKYI-
HOCTH BCEX CTYAEHTOB B TPyNIe, 8 0BalL — YYaCTHHKOB Tpex
cexmuit — $yT6onbHoit, GackerfonrHoit w maxmarroit. Osa-
JIKL YACTHYHO NIEPEKPHBAIOTCH, IMOCKOJBKY IO YTBEP/KIEHHIO
CTAapOCTH HEKOTOPHE CTYEHTH Y4aCTBYIHOT B JBYX, a T0 ¥ B
Tpex CeKmuAX. 3arTeM Hadalid 3alOJHATH OTAEAbHLE 9acTH
CXeMBI, PYKOBOJCTBYSCH [IAHHLIMU U3 OTYETA.

B o6aacTh, obosHavennyo pumckodl mudpoir VIII, po-
CTaBWIE gucao 15 — HMEHHO CTOJBLKO CTYHEHTOB, MO YTBED K-
AeHmI0 aBTOpa OTYeTa, OPUHHAMANH ydacTHe BO BCeX Tpex
cexmuax. Ilocae sToro B 006JacTh, MOMEYCHHYIO PHEMCKOH
gudpoit V, mocrasmad gncao 1 — Beero m dyrGonom m Gac-
KeT00I0M BaHEMannch 16 gemoBer, a u3 HEX 15 yBAEKaAHUCh
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eme ¥ maxMataMm, [O9TOMY JMMb OXME CTYAEHT Hrparx B
$yr6on m B Gacrerfox, Ho He mrpax B maxMaTs. [lazee mo
Tem sxe coobpasxenuam B obaacts VI mocrasmim umeno 3,
a B o6xacts VII — gmeno 2. Ilorom samonmuian gaciamu 06-
macta, nomeuennne muppamu 11, III m IV. O6nacrs 11 m306-
pakalia COBOKYIHOCTb CTYAEHTOB, HHTEPECOBABMIHXCA JUIIb
¢yr6onom. Tar Kar Bcero ® ¢yrGonbHOA cexknEm OLLIO
95 eTynenToB, u3 Kotophix 1 mrpan eme B GackerGox (Ho HO
B maxMaTH), a 3 — B maxmarth (Ho He B 6ackerGoxn) m 15 3a-
HEMANNCh BCGMH TpeMsA BHAaMm CLHODPTR, TO «IHCTHX (yT0o-
amcroBy HaGpanocs 25—1-—3—15 = 6 uemoser. Tar e
COCUMTANN, UTO «IHCTHX GackerGnmeToBy Omio 12, a «yme-
TEX mMaxMaTaeToRy — 8. Korpa ciiomunn gucsia, HaouCaHHE
B obmactax 11, 111, IV, V, VI, VII u VIII, nonyannnm cymmy
6 +8 412 +1 +3 +2 + 15 = 47, npeBumaBmyo 9uCI0
CTyHeHTOB B Tpynme. A »Toro GHTb He MOTNO, TaK KaK HE
OfWE CTyHenT He momajal B e ofmactu cpasy. Oruer Onia
sabpaxosad.

Hnoxasn moroga

Bamauy «B sase aexcam 6 sbaok u 12 epyw. Croavko ¢ Hel
naodog?» pemator B 1-u raacce: 6 4 12 = 18. Ecam mago
BHOpATh OfMH M3 JE;KAMUX B Base ILIOAOB, TO DTO  MOKIO
cienats 18 cmocob6amm. Boofme cnpaBepnme caepyommi
OpUHIUN KOMOHHATOPHKH, HASHBAEGMBIH «IpaBRIOM CYMMED,

Ecau o6vexm a moxcHo eubpamb m cnocobamu, a o6vekm
b eubpams n cnocobamu, mo eu6op «a uaw by moxcro cdesams
m -+ n cnocobanmu.

Ha asnke Teopum MHOKECTB 9TO YyTBED;KACHWE 03HAYAET,
9TO €cAll M-MHOXNCECE0 A He nepeceraemes ¢ N-MHOMCECTLEOM
B, mo uzx o6vedunenue A |J B codepacum m - n ssemenmos.

Cirosiiiee mOJyYUTh OTBET, eciaH MHO;KecTBa 4 W B moryt
nepecexatbca. Hampumep, HeBO3MOKHO OTPENENHTh UHCIO
Eneii ¢ mioxoi morofon m3 pacckasa «Horma s oTamxan B
centabpe B Ilamamre, To 12 gEeit men poxns, 8 amedt ayx
cuabHHI BeTep, a 4 fHa Gouio xomopHo». Momer 6uTh, mio-
xag moroxa 6nna 24 nua (12 + 8 - 4 = 24), a moxer 6uTh,
Bcero 12 nrefl meansa Obulo Kymarhes, TAK Kak el A0&Ib,
IpHueM B HEKOTOPHe U3 THX AHei Ouur, KpoMe TOro, CANLHH
BeTep, & B HEKOTODH® — eme H XoJ0xHo. UTo6H pemuts
TAKyI0 8aJlavy, HALO IPOBECTH AHAJIHN3, HOXOKUA HA aHAIN3
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0TYeTa CTAaPOCTH, & AAA 9TOr0 HYKHH AOmoJIHUTEJLHHE CBe-
denud.

Urag, MH xoTuM pemuTh Tarkywo samasy: Haimu uucao
snemenmos 6 00vedUHEeHUL HECKOALKUX MHONCECME, 3HAS
YUCAO DACMEHIMOE 8 KANCOOM U3 HUT, & MAKNCE YUCAO IAEMEH~-
mos 6 Kaxcdom U3 nepecedenuti smux MmHoxcecmé no dea, no
mpu u m. 0,

Hagunem co caywas, Korga y Hac Bcero jJBa MHOKECTBA.

Onpepeants umcao naoxmx AHell w3 pacckasa «12 gmeit
mea [osKAb, 8 OHeld Ayn CHABHEIA BeTep, mpmueM O Jmeit
Oblim W JOKIJABE W BeTpeHe yike HecaokHo. Ecam mu
CHAOKUM 9HUCI0 AO:KIJAUBLIX M BETPEHEIX JHell, TO B cCyMme
12 - 8 gmm, korpa morona GmJa MI0Xa No o0eMM OPUIMHAM,
ORQ;KYTCA YUTeHHHMH ABasknul. IToaTomy, 9To0H onpefeantsh
KOJUYeCTRO RHeH ¢ nnoxoll moropnoii, mago us cymme 12 + 8
Bbiuecth 5. OTeer 12 4-8 — 5 = 15 macT mcKoMoO€ 9HCIO.

Boo6me ecnm muoskectga A w B comepskar COOTBETCTBEH-
HO m ¥ n 2JeMeHTOB, a HX mepecedenue A [] B comepsxur
p saeMenToB, To o6begunenue 4 (J B muowects A u B umeer
m 4 n — p 2ieMeHTOB. DTO yTBEP;KACHAE MOKHO 3aNUCATh
TaKi

n(A () B)=n(A) +n(B)—n(4 N B).

Pas6epemca B cayuae, Korna y Hac Tpu muoxkectsa 4, B
p C. Ecin sTi MHOskecTBa IePEKpHIBATCA JHMB IOHAPHO
(r. e. mepeceuenme A [} B () C Bcex Tpex MHOKeCTB Hyc-
TO), TO HAJO0 CUMTATH TAR jke, KAK M BHINE: CHAYAJA CIOKHUTH
MOIIHOCTM BCEX TPeX MHOJKECTB, @ IOTOM BHYECTH MOIIHOCTH
BCeX IepEeCeYeHui MHOMKeCTB OO ABa (IUCI0 TAaKHX Hepece-
wennmii Tosxe pasmo Tpem — A [ B, A1 C, B[] C). Ho
ecam Muo;kectso A [) B [} € Hemycro, TO €ro »IeMEHTH
OKaKyTCA COBCeM HeYUYTeHHHIMH: CHauaja HX TpH pasa yuH-
THBAIOT, KOTNA CKJAAHBAIOT MOI(HOCTH KasyKAOTO M3 Tpex
muosxecTs A, B, C, a moToM Te ke TpH pa3a yYHTHBAIWT,
OTHUMAS MOIIHOCTH NEepecedeHuil - MEOKECTB N0 [Ba. OTO
IBe OmepamE| racAT APYr Apyra W OOJy9eHHHH OTBET OKa-
JKeTCA MEHBINE HCTHHHOTQ KAK DPas Ha YHCJIO0 JEMEHTOB B
A N B ) C. 3uagnr, 210 9uCIO0 B Hajo eme H00aBHTH

n(AUBUC) =n(4) +n(B) +n(C) —n(ANB) —
— n(ANC) = n(BNC) + n(4ANBNC)
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Temeps ysxe acno, wak Burasgar obmee mpaBmao! dan
21060 muoxcecns A, Ag ... Ap cnpasedauso pasencmso

n(AU4:U.- .Ud) =n(4) +n(d) 4 ... +n(4y) —
—n (A N4y —n(4NA4s) — ... —n(4paN4n) +

-+ n (AN 4N A45) + (AN ANA) + oo

+ (— D (A1) AN - [ Ap) (13)

WunMn caoBaMm, €CJH MH NepecexaeM HeyeTHOe KOJTIecTBO
MIOKeCTB, TO MOI{HOCTH 9TOrO mepeceyeHms Oeperca co 3HA-
KOM (IJIIOCY, 8 €CIH YeTHO® — TO CO BHAROM ¢MHUHYCY, IpHIEM
YAUTHBAIOTCA BCCBOBMOAIHHE IEPeCeYeHNsA 8aJaHUBIX & MHO-
mect Ay .0 05 Ape

Tenepp ME MO)KEM pPemHTH 8aady O MJIOX0il OOroxe,
TOABKO [ONOJNHEB €0 YCIOBHe HeOOXONMMLIMH CBEIEeRHAMHU,
Hrak; nycTs 4melio MOMAAEBHIX AEEH papHsnoch 12, Berpe-
HHX — 8, XO0NOLHHX — 4, JOKIJEBHX d BETPEHBIX — 5,
HOKINUBHX U XOJAONHHX ~— 3, BETPEHHX ® XOJOZHHNX — 2
1, BaKOHEI, OKIJAABLX, BeTpentx n xoxonnux — 4. Torga
ofmee 9UCIHO MAOXUX Quedl BLIYHACASETCA TAK!

n(4;U Al As) = n(4;) 4 n(4y) + n(dy) —
—n (AN 4,) — (41 45) — n (42N 4s) +
4+ n(4;N4;NA4:)=12+84+4—5—-3—~-241=15.

Gopmyna srmioyennii B ucKMoUeHD

Iipn BuBone ¢opmynn (13) mOgCIBTRBAIOT ANA KAHAOTO e’
MEHTa, CKOJIbKO Pas OH BKJAKYALTCH U CKOJILKO HCKJINYAETCH.
IlosTomy ee HasHBaOT Popmysoli sKAICHEHUT U UCKAIOUEHUL.
Euie ee 80BYT fopmyLol nepekpuimuli — MH y9UTHBAEeM, Kak
OePEeKPHBAIOTCA APYT ¢ APYIOM BAIIM MHOMECTBA,

C nomompio HOpMYNH BKJANIOHHH B MCKAOYEHUH MOKHO
pemuTs W TAKYI0 3agady. B mwuowcecmee U sadanw nodmmo-
ameemea Ay, Agy ..., Ay} Ussecmia Mowynocme Kaxcdozo
us SMUT MHONCECTNE; O MAKICE Kasic00z0 U3 nepeceieHull smur
mioxcecmes dpyz ¢ dpyzom no 2, no 3 u m. 8. Tpebyemes ys-
Hamb, CKOAbKO daemenmos 6 U He npunadaexwcam nHu 00HOMY
ug mHowceems Ay, Agy o v oy Ap.

Yr1o6u1 orseTuTs Ha TOT BOIPOC, NOCTATOUYHO BHYECTH U3
wncna saemenTos B U guchao saemenToB B 00beguHeHun
A UA; U .. U A, Bamux MHOKECTB, a OHO Jaercd
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dopmynoit (13). Ecan oGoznaanrs gepes N’ amCIo a1eMCHTOB
B U, He mpuHajiieyxalyX HN OXHOMY M3 MHOKECTB Ay, . ..
Ay, TO

N =nU)—n(4)—... —n(4) +n(4N4) + ...

ceetn (AN A — (44N A43) — ...

e (=D (AN 4N 4R ‘ 5n

TTockonasKy N’ — 4mCNO 9JEMEHTOB, He IONABIIHX HH
B OJHO W3 MHOKECTB A, ..., Ay, & Takme bJeMEHTH Kaw
pas ofpaaytor goao A; [} ... [) A, 10 N' — MommHOCTH
aTOi jmonm.

Yacruptii crayuait Gopmyin BRMOUeHn M HEKITIO%eHiil

Yneno caaraeMux B Qopumyae (14) BechbMa BelNKO — OHO
pasgo 2F, Ho B HEROTOPHIX CAYYAAX YAAETCA HONYIUTH OTBET
¢ MEHBIIMM YHCJIOM CJATaeMpIX. JT0 GyIeT B clydadx, Korja
MHO;KecTBa Ay, ..., Ay PpacmonomeHnsl Tak, 9YT0 UHCIO
371eMEHTOB B MePeCceYeH N HeCKOABKHX M3 HUX 33aBUCHT JHNIb
OT TOTO, CKOJBKO MHOJKECTB HePecexalor. Hurume caosamu,
BHIMIOJHAIOTCSA TAKWE PABEHCTBA

n(4) =n(dy) = s =n(A;) = Ny,
n (AN A4y =n (A4 N4) = ... =n(AaN4y) = Ny,
n(AiNA:N...N4) = Ny

B dopmyxy (14) soiiner Torpa Ct ganenos, paBEHX N,, C}h
anenos, pasuux N, u T. 1. IloaTomy B cayuae Tarkoro pac-

noJomenns Moomects Ay, ..., 4, dopMyaa BHRAIEHHWHA A
HCKIIOYeHTA MpUHAMAeT BUJ
’ 1 2 ; k
N =N0—-CkN1+Cka2——... +(— 'l)kaNk, (15)

rne No = n (U).

Pemero Jparocdena

OnHoft w3 caMux GOJBIONX 3araflOK MATEMATHKHA SBJIAETCH
PACIOJIOKEeHHe IPOCTHX 9YHCEN B DAY BCeX EATYPadBHHIX
ymcea. IlHorfa ABa OPOCTHX IUCHA OTIMIAIOTCA TOIBLKO HA 2
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(naupmmep, 17 u 19, 29 n 81), a mrorga moxpsap mper Mumi-
anon cocranmux gmced, Ceiigac cnenmaluCcTH IO TEOPHE K-
celd SHAIOT YAe€ ROBOJLHO MHOTO ¢ TOM, CKOJNBKO IPOCTHX
9mEcea CONEPIKATCA CPEAM [epPBHX N HATYPaAbHEX 4HCE.
9Th poxpcueTH MAENAlOTCH Ha OCHOBE CJOKHEHMIIWX PasfeloB
COBPEMEHHOTO MaTeMmaTmueckoro amanmsa. Ho yme OGonee
400 ner ToMy Hasaj BEJIHKOMY PYCCKOMY MaTeMaTHKY
1. JI. YeGrmeBy ynaioch ysHaTh MHOIOE 0 pacupefeleHun
OPOCTHX 9HCeJd, HCHOONB3YA COBEPIICHHO BJIEMeHTAPHELIS
MeTONH, B ero mCCIeNOBAHUAX OKas3alJCs BeChHMA DOJE3HEIM
MEeTOJ OTHCKAHWA NPOCTHX THCe], BOCXOAAMHI K jApepne-
rpedecroMy ygeHoMy dpatocdery (os smn B 111 B. go m. 8. B
eTIMeTCKOM ropofie ANeKCaHADPHD).

9parocen BaHIMAICA CaMBIMH PABIHIHHME BOITPOCAMH —
eMy TpHEAJJIEKAT MHTEDECHHS HCCISOBAHNA B 00JacTH Ma-
TeMaTHKH, ACTPOHOMYN W APYTAX HAYK (HanpwMmep, OH H3-
MepHJ INMHEY OXHOTO Tpajyca MEPoTH). Bmpouem, Taxas
P23HOCTOPOHHOCTL HE IO3BOJANA IOJYdYaTh O9eHb MyOboKmX
pesyabTaToB, W COBPCMEHHEKHM HABHBAlIm OIparocheHa He-
CKOJBKO HPOHHAYECKH (BO BCeM BTOpoil» (BTopoii MaTeMaTHK
nocne EBxampa, Bropoit acrpoEoM mocre I'momapxa @ T. 4.)
wan «MEorobOpemy.

B marematmre JparocdeHa HATEpPECOBAR BOHIPOC O TOM,
Kak paiiTu BCe mPOCTHE YHCaA CPefid HATYPAJIbHEX FUCeN OT
¢ mo n'. Ox mpugyMan pas sroro caepyomuii Meron. CHa-
Yana BEUCPKEBAIT BCE THCNA, Aeismuecd Ba 2, HCKIOYaA
camo uncao 2. Jis 9TOro BHYEPKWBAIT BCe HMAYMME IOCHE
2 uncna gepes onHo. [JoTOM BHYePRUBAIOT BCE HAYIIMe IOCIe
3 unena wepes [ABa Ha TpeTwe (T. e. BCe 9mcia, Aensmuecs Ha
3, kpome 3). IlepBmM ocrasmmmca wmciaom Gyper 5. Haum-
nasg ¢ 3TOTO YHCIa BHYCPRUBAIOT KA0e NATOE IACIO U T. M.
Uncna, KOTOpL® YHEMeoT HOCAe BCeX BHYEDKWBAHEMN, W fB-
afwTes npoctiiMr. Tar Kax Bo BpemeHna dparocdera nucann
na BOCKOBHIX Talnw4Yxax W He BHYEPKUBaAH, & BEHKAIKBAND
mupe, To TabiWuKa mOCTe ONWCAHHOrO OPONECCa HAmOMH-
najsa pemeto. ITosTomy merton dpatochena A HAXOKACHEA
OPOCTHX YHCEJ NONYydYW] Haspamme pewema Ipamocdena.

Bor ero pemero u npmMennn H. JI. YeGwmer 'naa maydenna
ponpoca O pacOpefelieHHH DpoeTWiX 9uced. Beps, npnmenaa Qopmyny

! Bparocden camran | npoctaM qmcaoM. Cefiuac MaTeMATHRW CUHTAIOR
{1 yucrom ocobors pnja, He OTHOCHIIEMCR BB K DPOCTHM, HE K COQ-
TABHRIM 9GRCIAM,
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pitaiodenn® n mexmodehnfl, merio HogéuntaTh, CKONLKO 4meed, MeHEt-
mux n, ocraHerca nociae k peuepknpaanit. Ilomcuuraem, mampmmep,
CKOJLKO 4HCes yuelieeT B DepBOil COTHe HOCJe TPeX LUKJIOB BRIIEDKH-
pafmit. OGoamaumM uepes A; MHOKeCTBO dUHCeJ H3 [epBOd COTHH,
fendmuxcd Ha 2, 9epe3 Ay — [@NAMAXCA HA 3, yeped A; — [easAMnxcs
Ha 5, Torpa A4; [} A, — MHOKeCTBO SHCe], feaampxcsa Ha 6, A; (| As —
pengmuxca ma 10, A, (} Ay —mHa 15, A1 () 43N As —ma 30,
Vueneror nocie TpeX MHKJIOB BHYepKnBamad uncaa 2, 3, 5, a Takme
BCce 9@cla, He jeNAmpEecs HO wa 2, ®HA @A 3, BM HA 5, T. €.

ancna u3 muooskectsa A, (] A4, ) 4. Ham mano Temepp cocamTath,

CKONLKO THCE B MIOXKECTEO 4, N A4, A;. Ho gopuyne Bruogenni
g permouennil morydaem

"(A'lnA;nA;)="([])"‘"(-41)-’-ﬂ(Az)—ﬂ(Aa)‘l"l(AxnAz)+
+n (A1) 4s) + n(de ) As) — n (AL ) A2 [} As).

Ho urofm gaiitn cxoapko upcen of 1 go N pgenurca ma k, najgo
pasfeints N Ha k M B3ATH NEIYIO 4aCTh NOMYYHUBINErocs YaCTHOIO.
[loatomy n (A1) =250, n(4s) =233, n(d4s)=20, n(Ai[) 4)=16,
n(Alﬂ A3)='10, ﬂ(Azn A3)=6, n(AlﬂAaﬂA,,) =35

n (A, N 4,N A;)-—=100-—50—35-—20—]—16-1—10+6—a3=26.

Takum o6pasom, 26 wuacen or 1 go 100 me measTcs ®En ma 2, Bm HA 3,
AM H5a 5. OTH UACAA W YNeJelT 00che nepBHX TPeX [NUKIOB Dpomecca
9parocena. Kpome gnx ocramyres wpcaa 2, 3, 5, a Bcero 29 uucell.

Bagaun k raase 111

1, Nmeerea 5 Bngop Kommepros Ges Mapok B 4 Baga Mapox. Cxonans
KOMBR cnocobaMy MOMKHO BHIOpaTh KOBBEPT ¢ MapKOH [ad HOCHUIKE
oucpMa’? :

2. CroapxuMm cnocofaMu MO;KHO BHIGpaTh rJIacHY0 W COTNIacHYIO
OyKBH W3 CIOBA ¢3RaHEE»? A U3 CIOBA (KaM30M»?

3. Bpocaor arpaisHy0 KOCTb ¢ § rpaHsaME M 3alyCKAalOT BOJTOK,
avelomuil 8 rpameii, CKONBKUME pasAHUHBIME CHOCO0aME MOIYT OHN
ynacTe?

4, Ha pepmmay ropu Beayt 7 popor. CROABKAMA CIOCOGAMH Ty PHCT
MOKeT NONHATHCA Ha FOPY H IOTOM CIYCTUTheA ¢ Hee? Peurare Ty ke
sagady TpH JOUOJHETEJbHOM YCJIOBHH, 9TO CHYCK U HOLBEM HPOHCXO-
JSIT TO PasHRIM JOpOraM.

5. CKOAbKEME cHocofaMm MOKHO yKasaThb Ha IaXMaTHOR pOCKe
nBa KBajgpaTa — Gennil W 4epAwi? Pemmte Ty Ke sajaty, ecay HeT
orpaHmUeHEH Ha NBEET KBaApaToB, 8 Tak:Ke eClH Hago BuOpaTs aBa
GeJnIX KBajipaTa.

6. CroapxuMm cmocoGamMm MOKHO BHOpaTh Ha MAaXMaTHOH HOCKe
Genrlit ¥ WepHHEI KBagpaTH, He JeKamge Ha OLHOH [OPH3OHTANH HUIH
O[HOH BepTHKANM!
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7. Na 12 cnos myicroro popa, 9 menckoro # 10 cpeamero Hy:xHO
BuIGpaTh MO OfHOMY CIOBY KaKEaoro popa. CkobKEMH cunocobamu MO-
eT OuTsH chenal aTor Bubop?

8. B 6yxnHmermyeckoM MaraswHe JeykaT 6 eKIeMINIApOB pOMaHA
W1, C. Typreuesa «Pygnny, 3 axsemnanpa ero ke pomana «Jlsopancroe
rgesao» W 4 oKsemnaapa pomama «Otunl m perm». Kpome Toro, ecrs
5 ToMoB, coplepsamnx pomads «Pygus» m «J/lpopsHCKOE THE3HO», H
7 T0MOB, COflepKamBX poManbl «[(BopsAHCKOe rHE3EO» H «OTILI H JETHY.
CROIBKUME CIHOCOBaMA MOKHO CGATh HOKYIOKY, CORep:Ralylo o 0gH0-
MY 3K3eMOIADY Kadkaoro n3 8TEX pomapos? Pemmre Ty sxe sagauy,
€cJ, KpoMe TOTo, B MarasmHe eCTh 3 TOMa, cojepskaline poMauu «Py-
auHy B «OTow B jeTh», U 5 TOMOB, cOfep)KamHX BCe TPH poMaHa.

9. Nmerorca 3 ponuka ¢ 6, 8 u 10 rpagaMu coorBercrBerHo. CKOJIB-
KuMP PasjmdHLIMA CLOCODaME ORI MOPYT yuacTe? Pemire Ty e 3aja-
4y, ecJiW H3BECTHO, YTO O KpallHell Mepe [Ba BOJYKA yHajd HA CTOPOHY,
noMeudesHy Tudpoit 1.

10. CroapxkuMu cnocobGaMy MOMEO BuOpaTh M3 MOJHOH KOJOAM
KapT, cofepskaiieil 52 KapTul, OO OHOH KapTe KayKROH MacTH TaK, YT00H
RapTHl KpacHHX Macreil M KapThl YepPHEX MacTeid o6pa3oBniBaid Hapsl
(HanpmMep, JeBsTKH Oux # Tped u Bajern Gybed m uepseit)! Penrure
9Ty e 3apgady, ecin Tpebyercd, 9robH B3 BMODAHHBIX KapT MOHGHO
6BLI0 COCTABHTH JiBe Haphi, COCTOAINNe M3 4ePHOH M KpacHoil KapT Ofi~
HOTO H TOTO 7ke HA3BAHNA (HAIplUMep, BajleThl NUK U yepBeil u faMul Tped
u O0y0en),

11, CroapKnMr crnocofaMy MOKHO CfleaTh TpeXilBeTHHIT ¢uar
¢ TOPH3OHTAJBHLIMH [M0NOCAMU OLWHAKOBOI INMDMHHL, €CJH HMeercH
maTepus 6 pasawannix nperos? Ta e 3agaua, ecyil OfHH U3 [BETOB [0
7eH OuITh KpPaCHEIM. :

12, Cxonpro cixoBapeit Has0 H3AaTh, YTOOH MOKHO GBUIO Hemocpes-
CTBEHHO BLIOOJIHATH TEpPeBOApl ¢ AIGOro U3 MATH ASHKOB: PYCCKOTIO,
apranickoro, ¢paHnyscKoro, HeMenKoro, HTalbsHCKOro, Ha aobol
Apyroii ms aTHX nATH A3KKOB. Ha ckoapko Goapme caoBapell mprpgeTcs
B3)aTh, €CJH 9HC0 Pas3jMYHHX A3HKOB papHO 107

13. Croaprxumn cnocofamp MOMKHO BHIOpaTh M3 DOJBO#  KOJOIH
B 52 RapTH 00 opHoli KapTe Kaskmoll MacTu? Pelmnte Ty e 3ajauy IpH
JOTIOJIHHTEIBHOM YCJIOBUE, 4TO Cpefl BLIGpPAHHLIX KapT HeT HH OfHON
DapH KapT, OTAMYAIOMAXCA JUIIb Macrbi, T. €. ABYX KopoJeil, AByX
HECATOK.

14. Hapo nmocaare 6 cpoushix nmcem. CrombkmMm cnocofamm 9To
MOMKHO CIeJIaTh, €CHU OAA {lePefadn [FCeM MOKHO IOCJAATH TPeX Ky pbe-
pOB, B Kajkoe MHCEMO MOMKEHO aTh nI0GOMY M3 KypbepoB?

15. CroapknMp cnmnocofaMW MOJKHO MOCAJUTL 33 KpPYIJARE cTON
5 My:KuuH # 5 )KeHOUH Tak, T7001 BEAKaKNe ABAa JNNA OQHOIO MOJja He
cufiens pagom?

16. Ha sxenesnopoposkuoil cranmun pMeercs: n ¢etodopoB. CrOME-
KO MOKeT CWITH HAHO PazjJMYHLIX CHIHAJIOB IPH IOMOIIH BTHX CBEeTO(O-
poB, ecnm Kamasii cpeTrodop mMeeT TPHM COCTOAHHA: TOpHT auGo 3e.
neHprf, nu6o renTwit, nubo kpacanid cser. PemwnTe Ty e sagavy,
ec/il [JOUYCKAKTCA BCEBO3MO)KHLIe KOMOMHamMH OrHe#l KajKIoOr0 CBeTO-
dopa (manpmmep, TOPAT 3eNeHHH A KPacHWH OTHH BCeX CBeTO(OpOB),

17. CronpraMu criocofaMu MOKHO BLOpPaTh 3 KPACKH U3 HMEIOMuX-
ta 5 pasaMuYHHX KpPacok?
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18. Mars gesymer W Tpoe 10HOMmMe# mrpawoT B ropogkn. CroxpxmMn
cnocoGamMu OHE MOryT pasbUThLCA Ha JBe KOMABAH IO 4 4eJOhexa, ecHd
xorg O OAHWH I0HOmA BXOAUT B KamAyI0 KOMaHAY?

19. ¥ opHOro uenoneka ectb 7 KHUP OO MaTeMaTAKe, & ¥ APYroro —
9 xanr, CroabkmMu cnocobaMn oHA MOryT oOMeHATH 3 KHUTY OZHOLO Ha
3 xBHTE gpyroro?

20. 13 xomogwl, cogepskameii 52 wrapre, Bumyam 10 rapr. Bo
CROJBKHX CNIyYasX CPEeiA 9TAX KapT eCTh Xora OH oamE Tya? Bo cKOb-
KHX cayuasx Gyger posHO 1 1ys? Bo CROJBKHX cOyuasx He MeHee ABYX
TysoB? PoBHO aBa Tysal?

21. B merotopoM rocygapcrse @e GHIO ABYX KHTelell ¢ ogmHaKo-
pumM HaGopoM syGos. HakoBa Momer GuTh HanboNBas YWCIeHHOCTH
HaceJleHTsl BTOTO FOCyJapcTBa (BO DTy 4eOBeKa MOeT OuiTh He Oodee
32 3yGos)?

22, U3 cocrapa xoudepennnu, Ha KOTOPOH NPMCYTCTBYIOT H2 Feno-
BeKa; Hago m3bpaTh Hpe3nguyM B cocTaBe d 9elOBeK B JefieranHio B
coctase 3 uenoper. CronbrNMER CHOCOGAMH MOKeT OBITH UPOH3BeJeH Bhi-
6op, ecan

a) WieHH NpesnguyMa MOTYT BOfiTH B COCTaB feleranum,

6) wieHH NpesmjUyMa 0e MOLYT BOHTHM B COCTAaB Jejerannu?

23. ¥ mamn 2 s6noka m 3 rpynra. Kasnawit feds B TedeHne 5 pueit
OHa BHJaeT CHHY 10 ogEOMY OpyKTy. CRONBEUMI cHOCO6aMU 8TO MOIKCT
6uTe cenano? Pemmnre amajsoruunyto sagauwy, ecnd abiok n, a rpymk.

24, W3 rpynmm, cocTosiuedl M3 7 MY:KYNB H 4 KCHINNH, HaJO BLI-
6path 6 uenoBer Tak, uwToOW cpean HuX OGN0 He MeHee 2 KeRMUAM.
CrOJBLKHMA CHOCOGAMHE 3TO MOJKeT GLITH Cnenano?

25. B Kyme ele3HOAOPOHSHOTO BaTOHA WMeeTCA [Ba NpPOTHBOLO-
JIOMHHIX ApBaBa oo 5 mect B KaxpoM. Uz 10 maccasnpoB dernepo ke-
JAIOT CHAETh IO ABWKEHMIO Hoesna, Tpoe — HPOTHB ABHKEHAs, OCTab-
HHIM TpeM OespasimyHO, Kak cijiers. CKONBKEMHA CcOOCOOaMHE MOTY®
PasMECTATBCST TACCaMKHPHI?

26. B mectrom msGpano 9 genorek. W3 wmx mapgo BwGpars mpen-
cepfaTeNif, 3aMeCTHTIeNs INpejcefartensi u Kyuapropra. CKONGKHME COO-
cofaMH 9TO MOKHO CHEJATh?

27, ApromMo6unpHBIe HOMEpPa COCTOAT A3 ORHOI, IBYX WIW Tpex
6yxs o gersipex nugp. HafiTh uncno Taknx HOMEpOB, eCiH ACHONb3YIOT-
ca 32 Gyxshl.

28. V maMn 2 a6iora, 3 rpywm m 4 anenscrEa, Haskmpni geds 8
Tedennwe 9 pHell moppap oHa Bhaaer mo opHoMy Gpyxty. CrogpKEMU
cI0co6aMmE BTO MOKeT OWTh CjleaaHo?

29, ¥ ornaects 5 pasnwIHLIX anesbCITHOB, KOTODHE OH faeT CBOWM
8 CHIHOBLAM, IPHUEM KAAABIH HONYY4eT Bl OANH AUEJHCHH, I HHIEro.
CroNbKUME criocofaMi aTO MOKHO .caedath? Pemute Ty me sagady,
ecay 9ACIO ANeJLCHHOD, IONYYAEMBIX KAKALM CHIHOM, He OrpaBAdyesHo.

30. CKOALKO pa3NNyHHIX CJHOB MOMKHO OONYYNTh, LEPECTABJAA
GYKBH CJOBA «MeTaMaTeMarHxa»? A cjoBa WHCPeLmeHTH

31. U3 cnopTUBROroO }myﬁa,' pacanrteiaonero 30 aneHop, Haxo
COCTABUTH KOMaHRy w3 4 9ejoBer pas ydacrnas B Gere ga 1000 u. Cronp-
KAMH €II0co6aMH DTO MOMKHO ciefiaTh! A CROJILKHMA ClocoGaMu MOIKHO
cocTaBUTH KOMaHAY 3 4 9eJ0BeK ajd yiacTus B sctadere 100 + 200 +
- 400 4 800?

32, CroapkmmMm cnocoGamMm MOKHO paceraBuTh Geame $urypn
(ropons, depss, 2 magpn, 2 cIOHOB & 2 Koueii) Ha NepBOH JMHEM LIax-
MaTHOH poCKu?
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83, Umeetes n abomentoB Tenedonnof cerm. CromprnME crmocoGa-
MI MOFKHO OZHOBDEMEHHO COSJUHHTH TPH HapH afomeHTOR?

34. CKONLKHMH CIOCOGAME MOTYT BWIAcTe 3 HrpajbHHe KOCTH?
Bo ckOMLKAX CayIasx XoTa OH OfHA KOCTh OTKpoercA Ha 6 ouKax?
Bo CKONBKEX CIy9afx POBHO OfjHA KOCTh OTKpoerca Ha 6 ouxax? Bo
CROMLKEX CIyIasx OfHa KOCTh OTKpoeTcA Ha 6 ovxax, a ogHa — Ha
3 ougax?

35. B mouronoM orneaxeRnn npopanTes oTkpuTKA 10 Bunos. Crons-
KIIME CII0co6aMA MOMKHO KYIHTE B HoM 12 oTKpHTOK? CKONLKEME CIOCO-
faMm MOJKHO KyInTh 8 OTKpHTOK? CKONEKHMH cUOcCOGaMm MOMKHO Ky-
nATH 8 pPasTHYEHX OTKPHTOK?

36. CROJbBKO PABJHYHHX YTHPeXSHAYHHIX IHACEN, AENAMHXCA Ha
4, momno cocTaBuTh 13 nudp 1, 2, 3, 4, ecnn Kakaan QEPpa MOKeT BCTpe-
4aTHCA HECKOABLKO pas? Pemmre Ty e sajady Opd YCIOBHH, 9T0 Kaik-
paa nudpa BerpedaeTcd AUMb OAUH pas.

37. B copesHORaHWA 0O rIuUMBacTHKe yiacTaywr 10 dwemomex.
Tpoe cyneft AOIKHEN HE3aBACHMO APYL OT ApPYra HepeHyMepoBaTh X B
HOpAfKe, OTPA)KaMeM WX YCHeXH B COPeBHOBAHMI N0 MHEHRIO Cyjeil.
MobequTeneM CIATAETCA TOT, KOTO HA30BYT NePBHM X0Ta GH nBOE CyAei.
B kakoli ;ONe CIyIaeB cOpeBHOBaHMi moGegntenb GymeT oupesenen?

38. UerBepo CTYReHTOB cRalT sksaMeH. Croabknmu cnocofamm
MOTYT GHTH NOCTaBNEHH MM OTMETKH, €CJIH H3BECTHO, Y0 HHKTO W3
HHX He NOAYYMI HOYAOBJICTBOPHTENLHOH OTMeTRH?

39. CKOJBKO OKepeaHii MOKHO COCTABHTH W3 5 ONMHAKOBHX Gyca-
HOK B 2 ORHHAKOBHX GycmEOE Goabiero pasmepal

40. Komnannsa ms 7 oHome#t m 10 pepymer TaHmyeT. CKOIEBEKO
TMeeTCA BapHALTOs YTACTHS eBYMEK B TaHIe, B KOTOPOM TAHIYIOT BCO
oromu? CROJILKO mMeeTca BapUAHTOB, €CANM YIATHBATH JHINb TO, KaKHe
[eBYMKHE ocTanach HempuraameRanmMu? OTBeTbTe Ha Te ke BOMPOCH,
ecd OTHOCHTENBLHO ABYX AeBYIIEK MOIKHO C yBEePeHHOCTBIO CKasaTh, YTO
onm OyayT NpHUrJameHH Ha TaHell.

4i, Ha mxonnBoM Begepe npucyrcrBylor 12 pesymer n 15 romo-.
meit, CKoApKEMA cmOCO0aMH MOKHO BHOGpaTh B3 HAX 4 mapw pua
Tagna?

42. W3 TOUeK W THpE COCTABAAIOTCA BCEBO3MOKHEIE KOPTOIKH AJNMEL
7. Kakoe HanbojblDee 9UACAO KOPTe:Keidl MOKEO BHIGpAaTh Tak, 4To0H
mo6as mapa KopTekeit oTamYazack mo kpafimelf Mepe B Tpex mozmmuAX?

43. CKONBbKO 9HCesl, MeHLOTHX MIILINOHNA, MOMKHO HAIHCATh € IO-
MomEBio nEdp: a) 9,8, 769, 8,0 (undpa 0 Be fomxAa GHTH HepBoil)?

44, Hafimnre cyMmy BCeX TPeX3BA4YHHIX YHCeJ, KOTOPH® MOMHO Ha-
nmcats ¢ noMometo ondp 1, 2, 3, 4. Pemnte Ty e safauy, eciu HIKaKas
nadpa He JOMKHA HOBTOPATHCA ABA/AN B BalHCH KAOTO 4MCIa.

45, Haligmre CcyMMy BCeX NATH3HAYHHIX 9HCEN, KOTOPHE MOFKHO
sammcaTth ¢ omomeio nmdp 1, 2, 3, 4, 5 tagr, 910 HE ofHa mmdpa He
NOBTOPAETCA ABAKALL. PemnTe Ty :e 8a1ady AAA NATHSHAYHLIX qHCel,
KOTOpHe MOKHO sammcarts nmfpamn 1, 2, 3,4, 5,6, 7, 8, 9.

46, CKONBKO MedeTHHX YlCed MOIKHO COCT&BHTH W3 nudp wmcia
3694 (kampaylo nmdpy MOIKEO HCIONB30BaTH He Gonee OAHOrC pasa).
CKOJDKO YeTHHX 9HCEJ MOMKHO COCTABHTH M3 IUQD TOTO Ke IAcaa?

47, Bo CKOJBKHX INeCTH3HAYHWX YHCIAX €CTh 3 9WeTHLe H 3 He-
geTEHe nHpu? Pemure Ty Ke 3ajady, €M HONYCKAITCH O (mIecim-
3HAYHLIE» 9NCIa, HATMHAOIMUECH C HYJA.

48, Bo CKOJbLKEX INeCTHSHAYHHX TUCAaX CyMma nmpp deTHa
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{monytraloTéa Amms MeCTA3HAYENe 4YmCiEa, meppas nudpa KOTOpHX
oramgEa or O)

49. Bo CKONLKNX AeCATHSHAYHNWX qachax cyMvMa magp pasHa 3
{mepBas nmdpa mpeguonaraercs oramunoil or 0)? Pemunte Ty ke 3anauy;
ecan GepyTes He [eCATWSHAYHBe uHMCiIa, 4 BCe uHcaa or 1 10
9 999 999 999 ermOYHETEALHO. .

50. Bo CKONLKIX JeBATH3HAUHLIX GUCHAX BCO MADPH pasimyHH?

51.. Bo croanko aucen or O mo 999 sxopnt nudpa 9? Bo ckoasro
gncen oHa pxommr mpaxigu? Bo cronbko umcen BxoxmT madpa 0P Bo
CKOJBLKO THCeX OHa BXoanT gbamau? Bo CKOIBKO 9ucen BXOLAT Nudpu
0m9? A undpst 8 w 97

52. Bo cronngux gmcaax or 0 ro 999 999 met BYyX Croamux pALOM
opnHaKkoBHX wupp?

53, CKROJBKO YeTHDOXBHATHHX 9HCeA MOJKHO COCTaBETE B3 mudp
uncaa 123 1537

54. ITepemnerunk AoJsKeH nepemrectn 12 pasnuymnX KHAT B Rpac-
BHil, Seseswil m xopuumensiil mepemierl. CxonpbrmMuE crmocobamu OH
MOMeT 9TO CHeJaTh, eCHH B KayKOHI IBeT JOJKHA OHTh UeperuiereHa
X0Tg 6W opgma goura?

55. CKOJLKO pasnwdHEIX GpacieTOB MOKHO CHeiaTh H3 5 oxmma-
KOBHIX W3yMpPYAOR, 6 OfNHAKOBHX py6unoB @ 7 OpHHAKOBWX candupon
(8 Gpacmer BxopaT Bce 18 RamHei)?

56. B xommarte CTy/IeHIeCKOTO OOGUIGMHATAA MUBYT TPOE CTYAEHTOR,
V 8sEX ectb 4 gamrkd, 5 6aogen u 6 YafHNX Jd0KeK (Bce ZamKm, 6i10f~
na O JOKH OTAMYATCA APYP oT apyra). CKodpkmME cmocobaMu oHE
MOTYT HaKgJHTB cTON gaA Yaenmrua (KasKA Doayuaer damky, Oatofie
A JOKKY)

57. CronpraMu cnocofaMm MOKHO BHOpATh W3 TOAHON KOJO/H,
conepxameit 52 wapThl, 6 KapT Tar, 9TOGH cpeay HUX GHIM BCe 4 MacTH?

58. Yemoper mmeer 6 apyseidl u B Tedemme 20 gvell mpuraamaer
k ce6e B rOCTH TPOHX M3 HHUX TaK, YTO KOMOAHNA HE pasy He HOBTOpseT-
ca. CKOJIBKEME COOco6aMU OH MOJKET 9T0 CHenarth?

59, Tpoe ronomici B 2 gesymIkA BHOApaiT ceGe mecto paborr, B ro-
pone ectb 3 3amopa, e TpeGyrorcAa paboune B nnTefimne mexd (Tyna
6epyT name My:xuin), 2 TKankne GabpuKA, Kyaa OepyT NHIID 3KeHIIAH,
¥ 2 $abpukn, Kysa TpeGYIOTCA WM MYKINHH, H KeHMEEH, CKOALKAMA
coocobaMi OHE MOTYT PACHPEAGNHTHLCA MEKAY oTHMHA OPefNpHAATHAMA?

60. Bepytea wocru gomudo ot (0, 0) xo (n, n). lloxasars, ¥T0 YnNCIHO
KoCTell ¢ CyMMOH OYKOB n — r PaBHO YHCAY KOCTEH ¢ CyMMO# O49KOB

n 4 r ¥ 910 570 UACAO paBHO Z (2n — 2r 4 3). Hajitm oGmee gmcao

BCex KOCTedl [OMMHO,

61. Pora cocrour ms3 3 oduuepos, 6 ceprrantoB m 60 panommx,
CronpkmMa ¢mocofaMH MOKHO BHIENWTb W3 HNUX OTPAR, COCTOSMUM
ns opunepa, 2 cepantos 1 20 pagoswx? Pemnte Ty e sagauy, ecan
B OTPAA JOJIKHE BOHTH KOMaBZMD POTH H Crapllmi DO BO3pacTy H3
CEeP;KAHTOR.

62. Hmeerca 3 xypuusl, 4 yTkm 1 2 ryca. CroapkaME cnocofamu
}OKHO BHIOPATh M3 HUX HECKOALKO NTHI TAK, 9TOGH Cpend BHIGPAHHLIX
OKazaJHCh W KYPH, B YTKH, ¥ rycu?

63. Croaskmma cuocobamm MOKEO BuGpaTs u3 15 gemoBer rpynmy
qopeit nns paGoOTH, ecHW rpynna goJKHA COCTOATH He MEeHee IeM M3
5 mopen? Ta e sagada, ecan 4MC0 Jogell #, & HamMeHBIG® HUHCIO
Jgiogelt B rpyumne p,
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64. CronbxuMu crocobaMm MokBO BHOpaTh 12 genoBex n3 17, ecan
[AHHHE [BOE YeNOBeK H3 HAX He MOryT 6HTb BHOpaHH pMecre?! CKOIb-
KUME COOcO6aMH MOKHO BHIGpaThb m YeJOBEK W3 n Tak, uTOOH JABHLE
p YeiaoBer He GHUIH BHOpaHW BMecTe?

65. Y MOBeJEpa ecTh 5 ONNHAAKOBHIX H3YMPYHOB, 8 ONWHAKOBRX
py6unon m 7 ommEaxopHx cangupoB, CROIBKEME cHOcofaMd OH MO+
sger BHGpPaTh W3 BHX 3 KaMEa Ajs Gpomxm?

66. ¥ mymxa 12 snagomMux — 5 jxkemmaE # 7 My/KIAH, 8 Y e —
7 JeHmAH § D MyKINH (AEHe, YeM y My®a), CKOXbKEME cHocolamm
MOJKHO COCTABUTh KOMOAHWIO W3 6 MY'KYNH B 6 JKeHIINE Tak, 9TOOLI
6 genoper npmriacua My:;k m 6 — xema?

67. Ha raxuoM 6opry mogkm coasaT mo 4 genoBexa. CHOAbKEMN
enocobaMy MOHO BHGpaTh KoMauuy mas oroft mopkm, ecam ecTs 31
xapgngaT, opmuem 10 dejomeR XOTAT CHASTH HA JeBoM GODPTY JOAKII,
12 — Ha mpaBoM, a fas 9 GespasnuyHO, e CHEETH?

68. B ypHe mesiaT sxeToHM ¢ amcaamm 1, 2, 3, 4, 5, 6, 7, 8, 9,
10. 713 Hee BLIHMMAIOT 3 3KeToHA. BO CKONBKMX COy9aAX CyMMa Hammcal-
HHX Ha HEX 4ucex Oymer pasna 97 He menpime 97

69. Tpyona cocront n3 10 aprrcroB. CKOILKEME CIOCOGAME MOIK-
BO BRGHpATh B3 Hee B TedeHHe ABYX BeuepoB IO b WeaoBeK AiA yIacThs
B CHeKTAKAAX TAaK, 9TOGH STH COCTABH He COBHAgajid APYr ¢ APyrom?

70. Jlnsa mpeMumit Ha MaTeMaTHYeCKOH ONAMINAA/S BEHIEJEHO 3 ok~
seMIIApa OJHOI KHUTH, 2 9K3eMmIApa APYrodl u 1 sKseMuxusAp TpeTweil.
Hy 0gHOMY Y9acTHHKY He Jal0T ABYX OAUHAKOBWX KHHI (HO MOTYT JaTh
JiBe MWJIM TPH pasiuiEsie Kuuru), CROTEKAME cnocofaMmm MOTYT GuTh
BpyUeHH OpeMuu? :

71. CKONbLEO CYymecTByeT UATH3HAuHKX umcen? Bo CKONLKAX w3
pux Bee mudpi eTEH? Bo ckoabKEX Bee UudPH HeTeTHH? Bo crONBLEO
ge BXOAAT nuppH, Medbmmae mectu? Bo ckoabkux Her mudp, Gomemrux
rpex? CKONBKO M3 HAX cofgepmar Bee nudpu 1, 2, 3, 4, 57 Croabpro
copepsrar Bce nndpu 0, 2, 4, 6, 8?

72. Ha mepssle aBe AUHAN MAXMaTHON JOCKA IPON3BOILELIM 06pa-
30M CTaBATCA Oefikie m uepHnie PErypw (MO ABa KOHA, ABA CJIOHA, [BO
na7pH, $epsb M KOPOAb Kamaoro nsera). CROMBEIME CHOCOGaMA MOKHO
570 cenaTh? CKOJBRUMH CHOCODAMH MOMKHO DAcCTABHTH Te ke ¢urypH
1o Beeit gocke? Pemnre Ty 3Ke 3agagy, ecid PaccTaBAAIOTICA # BCe Nel-
k0 (0 8 memer KaKAOTO OBETa).

73. CronpxmMmu cuocobaMu MO;kHO nocrasmts 15 Geamx m 15 wep-
HENX mamlek Ha 24 noas Tak, 9TOGH Ha KAKAOM Ioje OLLIH TOJBKO
Geaple WIN TONLRO 9epHhie WAMKY (TAK PacCTaBIAIOT INAlIRA OPH Hrpe
B «rapgsy)?

74. Cronpko m Rakux mudp nomagobures, 9To6H HammcaTh BCe
gucna or 1 go 999 999 prmwanreanno? A or 1 go 10" — 1 praroumTenLHO?
© 75, CKOALKO pasiHuABIX AeCSATH3HAYHHIX 9HCE] MOKHO HANMCATh,
nonesysck Tpema nmppamm 1, 2, 3 HpE ROMONHHTENHLHOM YCIOBHH,
910 Mudpa 3 MEIOAB3YETCA B KAsKAOM duciae poBHO ABa pasal Croapko
I3 HaOHCAHAHIX 9gucex gesmrcst Ha 97

76. Cronpko OGeclOPANKOB BO BeeX MepecraHOBKax  4mcea 1,
2, . .4 3 n? (oTHOCHTEALHO OIpefiefieHNA 4dicida OecHOpAIKOB M.
cIp. 44). .

77. Haligpre 9uciao NpAMOYrOJILHHKOB, COCTABIGHHEIX M3 KJIETOK
IIaXMaTHOH JIOCKH, ¢ m. FOPH3OHTAJNAMH H 2. BePTHKAJAMH, KOTOpLIe
cofiep;KaT KIETKY ¢ KoopzuHaTama (p, g). Jlna RaKod KAETKH 9TO vMc-
70 BamGoneiiee, a i Kakofi—HapMeHbIIee? . -
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98. Hailinure cymMmy BCex deThipex3HAUHHX Tucen, He ACIAIHXCA
BN Ha 2, HY Ha 3, HI Ha 5.

79. Ha nmaockocTn HaHeCeHa KeajpaTHas ceTKa. JORamuTe, 910
quCJI0 JAOMAHLIX, BHXOAAmUX u3 yria A o7T0# CeTKN, COCTABIEHHBEX

N3 OTPe3KOB CeTKH H HMelmux piusy N, He DpeBOCXOARBT 4.3N1
(noMaHam He MOKeT UpOGeraTh RBayIM ONH H TOT KO OTPe30K).
[0 cux mop He peileHa 3agaya O YHCHe JOMAHLX TaKOTO BHAA, HE Pagsy
He Tepecexawmux cebs.

80. Haiigute Hauboubimee TUCAO UOAMHOJKOCTB n-MHOKecTBa X,
TAKUX, 9TO HHA OFHO N3 BLYIEJEHHHX MOUMHBOKECTE He BXOAHT NEeJHKOM
B jpyroe.

81. B rpynne ua 16 peteil 7 pogmancs B Mockpe, 4 — B Jlegun-
rpafie, 3 — B Knese n 2 — B Muncke. CROJLKHMH CIIOCO0AMH MOKHO
BHIOpaTb M3 HUX 4 fgerell Tak, urolnl B rpynne GoUlH YPO:KEHOH BCOX
4 ropopon?

82. CKOJILKHMT CcHOCOBaMA MOMKHO HOCTPOMTH BAMKHYTYIO JoMa-
BYI0, BePIIHIAMH KOTOPOH ABAAIOTCH BepPIIMHH [IPABIUILHOTO IIECTH-
yroaplnxa (JOMaBas MOMKET OIThb caMonepecexalomefics)?

83. CroabKO cymecrByer (yBKuRi, 3ajaBHLIX Ha A-MHOJKECTBe
X © npumnvanomyx 3HAYEHUA B TOM JKe MHOMecTRe!

84. CronbKO CYWeCTBYeT CeMM3HA4HBIX Te/1eOBOLIX HOMEPOB,
B OepBLIX 3 mudpax xOTOPLIX Be perpeaaores uudpn 0 @ 9°

83. 13 12 penywex u 10 onomeil BLOMpAOT KOMaHAY B COCTaBe
5 gemoner. CKOMBKAMH CHocofamp MOHO BLIOpATH BTY KOMAHAY Tak,
9T06L B Hee BOULI0 He Gojee 3 ronomeii?

86. WUmeerca 4 Genwx mapa, 3 cunux n 3 kpacamx, CrROTLKAME
cHoco6aMn MOMHO COCTABUTb H3 HIX KOPIENH AIANHE 7, €CIH n ==
=1, 2, 3, 4 5?7

87. CKOABKHMH CHOCOGAaMA MOSKHO H3BNIEYL H3 KOJOAW B 52 KapTH
5 KapT Tak, 9T06bl OHN OniHM OfHOH MacTH B HIAW NOApPAX (Hampumep,
TY3, ABOiiKa, Tpofika, YeTBepKa, NATEpKAa HIU [eCATKa, BajeT, #aMa,
KOpOJIp, Ty3)? CKONBRIMA CHOCOBaMHm MOMKHO H3BJeYb 5 KAapT ONHOH
macTu? CKOALKUMB clocofaMi MOKHO H3BJedb 5 KapT BPOH3BOJILHOM
MaCTH, HAYIIHX HORPsI?

88. CKOJLKO MO;KHO COCTABNTH NATHOYKBOHHBIX C10B U3 T rIACHHXR
g 25 coranacHbx GyKB, ecay raacHbie M cOriacHWe OYKBL JOMKHL dYepe-
goBaTbeA? CKOMLKO 3 9THX CJOB HaYMBAIOTCA I1acHON 6YKBOHE H CROIB-
KO cornacHoii? Pemare Te e 3a7a41, ecap BB ofHa OyKBa He LOBTOPA-
eIcH  ABasKAH.

89. CKOJBKO CYINeCTByeT NSITW3HATHRX JETHWX THCEA, B KOTOPHX
BN ofHA nndpa He NOBTOPAETCH ABAMKILIY

90. Komncens ma 7 uejoBeX XpaHWT CBOW MaTephaxs B ceiide.
CKOJLKO 3aMKOB JOMKHO OGLITH Ha celife W CKOABKO KJOYell ROLKHO
SLITH Y KayKaoro 4ieHa KOMUCCHH, [Jif TOTO 4Tofnl cefip mor GuiTh OT-
KpHT, Korja cofepyTes mniofHe 4 ujeHa KOMIICCHM, HO He MOr GHITBH
OTKDHT OpPH MeHbIIEM QHCe anenop? CROJLKO Kaiogell mOMKEH MMeETh
PYKOBOAUTENb YUDEKNEHHA ANA TOLO, YI00L OH MOr OTKPHTH cefid
BMeCTe ¢ JIOOHIM UJenOM KOMHCCHN? )

91. Croapruma coocofaMi MO;KHO BHGparh 5 GYyKB 13 MHOMeCTBA
a, a, a, a, a,06,6,6,8 B, 1, T, & A 8 K i K K

CKOJbKO CI0B RIMHH 5 MOSKIOO COCTaBUTL H3 TeX 6 OYyKB?

92, Haiigare mambospmiee 9HCIO TOYeK NepecedyeBAsA 7 OPAMHX
u 4 oxpymHOCTeH Mexpy coboi,
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93. 3 maTypaJbHHX 9HCen OT 1 A0 n BRIIOUHTENBHO COCTaBIeHE!
BCOBOSMO)KHEE HIPON3BeJeBHA, COZEPHAmAe & PA3IUMYHAX COMHOKHTE-
acit (k ¢urcmpoBaro), CKONbKO M8 9TUX LpPOHWsBejeEMH AeamTCA HA
DpOCTO® BHCIO p, HO OPEBOCXOAAmEe n?

94, Ha OAOCKOCTE faHH 5 TOYeK, npHYeM cpegd NPAMHX, Coean-
HAOOHAX 9TH TOYKHA, HET MapajieldbHHX, NePIeHANKYAADPHLX HIN COB-
papalomax. [IpopognM g9eped Kamaylo H3 5 TOYeK OePHEeHAHKYIADH KO
BCeM IPSAMEIM, KOTOPHE MOKHO HOCTDONTB, COefHHAS OCTajbHHe 4 TOY-
x¥n. KakoBo MakCHAMaJhbHOe 9YHCIO TOYeK MNepecedeHHs MesKuy cobod
9TOX HepHNeHAMKYJAAPOB, HE CYMTaA HaBHHS 5 ToYeK?

95, CRONBPKEME cHocoGaMH MOKHO HOCAfATH 8a KPYTJALIH CTOR
7 MyuEB B 7 KeHIIUH Tak, YToOK BUKaKWe J(Be 3KeHIIMEN He CHJeNHd
panom?

96, Croapkmmu cmocobamMa Mo;xHO BHOpaTh us 16 nomapeit we-
CTepKY AN SaNPHKKH TaK, YTO0H B Hee BOmJH 3 JOMany U3 INeCTePKA
ABC A'B’C’, 8o me Bomza BH ofHa u3 map A4', BB', CC'?

97, CroapkuMm cooco0aMm MOKHO COCTaBATH B3 9 cormacHHX 1
7 racHHX ClIOBA, B KOTOpHe BXOAAT 4 PasNnUUEHX COIJACHHX E 3 pas-
JEYAKX IIacHEX! Bo CKOJALKHX M8 STHX 0B HHKAKHe B COTJACHEE
"e €TOAT pagoM?

98, HaliTh KOJIMYeCTBO MeCTH3HAYHEIX 9UCEN, TAKUX, 9TO CyMMa
TPeX3HAYHOTO YHCIa, 06pa30BaHHOIO NEPBLHIME TpeMA DU(paMu, A Tpex-
Bﬂaguoro g@eda, 06pa3oBaBHOTO HOCIeLHEAME TpeMA nudpaMm, MeHLINO
1000.

99, Cxoabpkumn cnocofaMm MOKHO IepecTaBuUTh GYKBH CIOBA (KO-
deBapra» TaK, 9ro6H IAacHHe W COTJAcHHe OYKBH Yepe[0DajHCH?
Pemmute Ty ne saj 4y ANA CIOBa «CaMOBAp».

100. Cxoankmmu cnocobamMa MokHO BHOpath 4 GYKBH W3 cio0Ba
«rapTap», ecam He YYHTHBATh MOPAAKAa BLGHpaeMux Oyks? Cxoiabko
9eTHpeX3HA4HKX YACEJA MOKHO cocTaBuTs H3 nadp wmeaa 1231232

101. Croapko HeoTpAUaTeabHEHX HeAkX TAce], MeEpmux 1000 000,
cogepmar Bee mudpw 1, 2, 3, 47 CroAbKO 9HCeJ COCTOMT TONLKO H3
prux nadp?

102, Hafizure CyMMy 49eTHpeX3HAUHEIX 9HCeJ, OOJY9aeMHX NpH
BCEBO3MOKHHX IepecTaHOBKAX ciaejyomux 4 nodp:

a1, 2, 3,4 6)1,2,2,5 81,33 3 11,464

103, Haiignte cymMMy BCeX HATH3HAYHLIX 9HCEN, KOTOPHeE MOMKHO
noayunTts, mepecrasass undpwm 0, 1, 2, 3, 4 (unppa 0 me pomxma
6uTH NepBoil).

104. Cxoabkmmm cnocofamm MOKHO paccraButh 12 Geanx w- 12
9epHHIX INalleX HAa 9epHHLIX MOJAAX ROCKA?

105. Cxonbkama crocobaMm MOKHO BHOpaTh M3 ClOBa «rorapndgsm
3 cornacenix m 1 riacuyio Gyksy? Ta sxe sajava, ecan cpegn BrGpan-
gnx 6yKB AoJskHa GuTe GymBa «d».

. 106, CronpkmMA cmocofaMHE MOKHO NHepecTaBAfATh GYKBH CJ0Ba
«nac*r%xm TaK, 4To0H W rJacHHIe UM COrJiacHHe NLIR B aindaBAETHOM HO-
AKKe
P 107. CrojgbxmMa cnocofaMd MOMKHO NepecTaBifATh GYKBH (J10Ba
¢«Afagam» TaK, 9TOGH COTJACHHE WAA B aldaBATHOM HOpAAKe!

108. CKOJBKO YnCeJ, MCHBIIHX MHUJJIAOHA, MOMKHO HAmHCATh ¢ HO-
mompio mudpp 8 m 9? i

109. Croapxumm cmocofaMm MOKHO BHOGpAaTH M3 HaTyPaJbHHD
ancex or.1 go 20 gsa amcaa Tak, 9roGH BX cyMMa Onijia HedeTHOH?

{13



110, Crospxumm crocofamn mokio Bribpats Ha HaTypadibHER
qncenugi‘ 1 go 30 Tpm HaTypasbOLIX YECAA TaK, 9T06H UX cymma Ghura
qeTHO

111, s xonogu B 52 KapTH fpoe BHOMPAIT N0 4 KAPTH KasmaHlil.
CxoJbKO BO3MOMKHO pasIAYHEX BHOOPOB? B0 CKOABKHX CIydYaas
OfMH W3 HHX OONYSHT 9eTHPe Ty3a, & ApPYroll — 9eThpe KoOpoast

112, Cronpko neanx uncea or 0 go 999 me gensrca HA Ha 5, HE Ha
7 A CKOJ?IbKO quces o1 0 o 999 He genarca gm Ha 2, oW Ha 3, HE Ha 5,
ag Ha 7

113. CrompKO UATH3HAYNEX YHCEN MOJKHO COCTaBOTH B3 ROdp IHC-
aa 12 335 2337

114. B orpene Hay4yHO-HCCIEAOBATENbCKOrO HHCTHTYTa paboraior
HeCKOJLKRO 1Ue0BeK, UpPHYeM Ka’KAHH W3 HNX 3HaeT X0TA OH opnn
AOocTpaHHEME A3WK, 6 deaoBek 3HaloT amrjufickmii, 6 — HeMenxmii,
7 — Jpamnysckuil, 4 sHAOT aHrAmiACKRA W weMmeukuit, 3 — HeMeUKni
n ¢paHnysckuil, 2 — ¢paEnyscknit m aHranmicxmif, 1 gYemoBex BsHaeT
pce TpH sA3bIKa. CKOJMbKO 9eJ0OBeK gaﬁome’r B orgene? CroapKO M3 HOX
8HAIOT TOABKO aHramitckmit aAsmK! Toabko ¢parunysckmi? CrOIbLKO
9eJ0BEK 3HAET POBHO 1 ABHK?

115. Ha saropogayo mporyaxy moexamm 92 genoseka. ByrepGpo-
Al ¢ Koabacoil B3sam 48 9eqoBeR, ¢ CHpoM — 38 denOBek, ¢ BeTYH-
HOMl — 42 denopexa, € chipom B KoaGacoir — 28 genoBek, ¢ Koabacoit
¥ BeTuuHO# — 31 9eJ0BeK, ¢ CHIPOM H BeTamHOH — 26 gejoBex. 25 ve-
JI0BEeK B3AJA ¢ c0G0H Bce Tpm BHAA 0yTepOpoacB, a HECKOJBKO 9eJI0BEK
BMecTO GyTepGpONOB B3sal HHPOKKA. CKOABLKO 9e0BeK B3AIH ¢ 000k
THPOKKI?

116. JIsa oksaMeHatopa, pafoTas ORHOBPeMEHHO, BK3AMeHYIOT
rpynny B {2 demoBeK mo ABYM OpeameraM. Haskjpil srsameHylommiics
OTBeuaeT O 5 MHEYT 0O KayknoMy OpeaMery. Cxonbramm cnocobamm
MOTYT 5K3aMeHATODH pachpefelHTh Mexay coboil paboty rak, JTolH
BN OfHOMY OK3aMeHymeMycs He NPHMJOCH OTBeYATh Cpasy OO JBYM
npeameram?

117. Cxonprumu cmocofamm 6 uenosex Moryr BuGpars m3 6 map
pepdaToOR 1O mpaBoil M NeBoif DepdaTKe TaK, 9T00H AHM OfHH He MOJY-
am napu? Pemmre Ty ke samauy mas 8 gesosex m 9 map mepyaToX.

118, KieTkym maXxMaTHOH JOCKH pacKpammnBaioTcd B 8 mBeTOB Tax,
4TO0 B Ka’KAOM FOPH3OHTANLHOM ALY BCTPEYAIOTCA BCe 8 BETOB, & B Kajk-
JIOM BePTHKAJNBLHOM psAy He BCTpedalOTCA HOAPAR JBe KIETKH OZHOIC
nBera. CKOJBKEMY CTOCO0aMHE BO3MOM(HA TaKasd pacKpacka? :

119. CKOXBLKO MOMHO cOCTABHTSH N3 32 OyKB IeCTHOYKBEHAKX CHOB,
togepampx xoTa Ol opgmE pas GyKBy «a»? '

120. CroApKUME cHOCOGAMYP MOIKHO IPOHTA MIaXMaTHHIM KOPOJeM
@3 OFHOrO yria DIaXMATHOH gocKu B Apyroi sa 10 xopos?

121. Ha gueruaroit Gymare HadepueH KBajgpaT €O CIODOHOH n
xaeTok. CROIBKO CYmeECTBYeT HPAMOYTOJbHAKOB INADHHE p, COCTOA-
NMEX H3 OSTHX KJIETOK (IIHPUHON NPAMOYIOJbHAKA HABHBAIOT )mm]¥
MeBpMefi #3 ero CTOPOH, NIMPHAA KBAAPATA PaBHA AjiUHe eT0 CTOPOHEY)

122. V mens 7 apyseii. CKoJabKUMH cioco6aMu A MOTY IPHIIamiaTh
BX 1 cebe ofeaTh N0 3 B TedeHMe 7 AHeH Tak, 9To0hl HAKAKHe 3 H3 HAX
He BCTPETHJAHNCH Y MeHdA aBaan? CKOJbKAMA cnocofaMd A MOTY COCTa-
BHTH U3 HAX 7 KOMOaHMA OO 3 Tak, IT00b HHKTO HE OCTAJNCA HeNpHIria-
merERM? CKOJNLKMMHE CHOCOGAME MOKHO COCTABHTH 7 KOMIOAHHE 0O
8 1aK, uTo6HM HO OfuH H3 Lpysedl He OsL1 y MeBA Kauit Jems!
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123, Ha nmcre Gymarm HaheCeHa CeTRA H3 N rOpA3OHTANBHWX 1 1t
BepTHKAALHHIX HpAMHX. CKOILKO PasiHIHBIX 2n-3BeHHANIX 3aMKHY-
THX JIOMABHX MOJKHO NDOBECTH HO JHHESM COTKHE TaK, YTOGH Kajas
soMaBas WMeJa BBeHLA Ha BCeX [OPHBOHTAJLELIX M BCeX BEPTHRAJIL-
HEIX OPAMBIX? :

124. BunncasEW BCe COYETAHNA ¢ MOBTOpeHHAMH E3 2 OyB 1O 2.
CKOJLKO pas LOBTOPHAETCA B HUX KayKiaA 6yxpa?

125. Haiigure cyMMy BCeX 4eThipeXsHadYHHX 9JeTHHX 9HCel, B KO-
topse BXopsT anws nudpw 0, 1, 2, 3, 4, 5 (uudpH MOTYT DOBTOPATE-
¢A B MHCJAX).

126, Hajigate cyMMy BCeX YeTHIpexX3HAYHEIX YHACeN, KOTOPLIO MO~
mo coerapnth U3 nudp or 1 o 6 W KoTOpLle meyATCA HA 3.

127. Kaxnx amcen ot 1 5o 10 000 000 Gosbure: Tex, B 3allHCH KOTO-
pHX  BCTpeyaeTCsl efMHMNA, WIH TeX, B KOTOPHX OHA He BeTpeuaeTcs?

128. JloraknTe, 9TO 9NHCAO PaBIHyHBIX pasMelleHuii ¢ HOBTOPeBNsA-
MTT, KOTOpLIe MO;KHO cmesars m3 m GeablX W n JCPHHX IIapoB, PasHO
P(m-+1, n-+ 1) — 2 (nycroe pasMemgHHe orbpacuaercs). Jloxa-
AiOTe, 9TO 9YHCAO OenblX IIApOB B 9THX DPasMeNmeHHAX paBHO

1
14 ’”";"rz Pm+1,n+1).

129. Jloxaxire, 9T0 SHCIO pasMemneHuil ¢ MOBTOPEHMAMA M3 M
fe.1HIX, 1 YepHEIX B OFHOTO KPACHOIO Wapa, b KOTOPLIe BXOAUT KPACHLM
map, PABHO

1}+ %P(m-{—?,n—{-m,

a TONHOE UNCI0 pasMemeHnd paBHO

1 1
DI D P+ 2,0 +2)—1

(mycroe pasmemienste OTGpomleHo).

130. Ha DRAOCKOCTH [IPOBefeHO n NMPAMHIX Tak, YTO HUKaKWe [BO
O3 EAX He NapajiedpHB APYT APYLY ¥ HAKaKHe TPH He LPOXOJAT
uepes OfRY TOUKY. CHONbKO MOJYHMIOCH TPEYTOLLHEKOB, CTOpOHH KO-
TOpHIX JIeXKaT Ha DTHX npaMex?

131. Ha niockocTH 8ajlaHO n TOYeK, A3 KOTOPHX p JeKaT Ha Of-
goit mpaAMofi, 8 KPOMe HUX HUKaKue TPH TOUKA HO JEKAT Ha opRo# npA-
Mofi. CKOJILKO CYIIECTBYeT TpeyroJbHHKOB, BepmIAHAMH KOTODhIX
ABIAIOTCA ®TH TOYKHT .

132. Ha upsuoil B3ATH p TOYeK, & Ha HapajieipBOd eit npsMoit
eme ¢ Touek. CKOIBKO CyMeCTBYeT TPeYrOJALHAKOB, BepIMHAME KOTO-
PHX ABIAIICA HTH TOIKAD

133. Ilycrs mpu TOM 7ke YCIOBRE Ha TpeThel OpsAMOi, Mapajinenb-
HOIi TaRHLIM, B3ATH 7' TOYEK, HpHYeM HEKAKWE TPH TOUKE He jeKar Ha
mpaMoif, Nepeceraomedl BCe TPH NAPANIENBHHE IPAMEIE. CrounbKo
HONYYHTICA [ONONHHMTEABHLIX TPEYrOALHAKOBY

134. Kampgaa cropoHa Kpafpara pasbmra Ha n gacreii. CKOJBKO
MOREO - IOCTPOATh TPEYLOASHHKOB, BePMINHAMA KOTOPHX ABIATCH
TOUKE felleHHsA!

135, Ha OJOCKOCTH UpPOBEAeHH n NPAMMX JAARAAE, #3 KOTOPHIX
HEKaKEe Be He ABJAAIOTCA UAapaieibEHME H HEKAKHS TPH He Oepe-
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CexafoTCa B opHOM Touke? CKONBKO TOUEK UepeCedeHHA HMEIOT THA IpdA-
Mbie?

136. Ha mioCKOCTE TpOBefeHO n OPAMHX JAARH, H3 KOTOPHX
p TPOXOAAT 9epes TOIKY A H g — 9epe3 TOUYKY B, a KpoMe BMX HHUKa-
KHe TpA NpAMHe He NPOXOLAT Uepe3 OfAy TOUKY, HWKaKasdg HOpAMad HO
HPOXOIUT Yeped TOUKN A W B ogHOBpeMeHHO W AMKAKUE [Be NpPAMHE HO
mapainenbHs. CKONBKO TOUEK NepecedeHus HMeOT STH OpaMble?

137. Ha mIOCKOCTH NpPOBeIGHH n NPAMHIX JHHAHR, HNKaKAe TPR
A3 KOTOPHX He IPOXOIAT 4epes OAHY TOuKy. Crombkumnm cnocoBamn
MOKHO BHIGpaTh m TOYEK HepecedeHHA 3THX NPAMHX, HHKaKHe TPU B3
KOTOpPHIX He JeKaT Ha OJHOH NMpAMON?

138. Umeerca n TOYeR Ha IIOCKOCTH, HNMKAaKWe TPH 73 KOTOPHX
He JesKaT Ha ojHOM mpaAMoi. CKOJBKO MOMKIO IPOBECTH r-3BeHHBIX JIO-
MAHHIX ¢ BepIIMAAMH B OTHX TOYKAX?

139. Ha oxpoit npsaMoit B3ATO p TO4YeK, & Ha MapanicibHONR e
npamoit ¢ Touex. Yepes KasAylo mapy BWOpPAHHWX TOYEK, JAeIKAIIMX
Ha PasAKX OPAMBIX, NPOBOAAT HNPAMYWH JAHNIO, NpAYeM HHKAKWe TPH
13 IPOBeIeHHLIX IPAMLIX He TPOXOJAT Yepes ofry TouKky. Haiits wmcao
TOYeK MepecedeH g NPOBeJIeHENX NPAMHX. CKONLKO U3 BHX JEMAT MesK-
Ay sapapEmME npavsiva? (ToukH Ha 3ajaHHHX OpPSMBIX He YYHTHBAa-
0TCA.)

140. JlaEn n TOYeK Ha MJIOCKOCTH, BHKaKHe 4 M3 KOTOPHIX HE Jje-
JKAT Ha OfHOH OXpy:kHOCTH. Hepes Kaikabie TP TOUKA HPOBONAT OK-
pysHocTb. HaxoBo HauGonpimee UMCAO TOYEK NePeCedeHUsT dTUX OK-
pyHOCTEH?

141. Jamm n TOUeK Ha MIIOCKOCTH, EMKAKI® 3 M3 KOTOPLIX He JieKaT
HA OpHOH NpAMOH W HEKaKWe 4 — Ha OmHON OKpy:HOCTH. Yepes Ka-
Hble [[De TOUKH MPOBOXMTCA IPSIMAast, a ueped Kakihe 3 — ORPYKHOCTS,
Hajitn Hamfonnilee 4WHCIO TOYEK Iepecedednsa BCeX HDPOBEACHHEX
OpPAMEIX €O BCEMH OKPY/KHOCTSIMH.

142. B mpocTpamcTBe flaHL n TOYEK, HHKAKHe 4 H3 KOTOPHIX HO
JeskaT Ha ofHON miockoctd. Uepes Kamable 3 TOUKH NPOBOAWTCA ILIO-
CKOCTH, NpHYeM HUKAKWMe [Be N3 BTHX INIOCKOCTedl He NapaeJbHEl
ApYT Apyry. HaiiTm 9mcno npAMEIX, NONYYAOIMUXCsA OPH HepecedeHNH
9THX IJIOCKOCTeH.

143. B npocTpaHCTBe [AHO R TOYEK, A3 KOTOPWIX p Je/KaT B OfHOH
NJIOCKOCTH, & OCTAJLHLIe PACHONOMKEHH TaK, YT0 HHKakHe 4 M3 HHX
He JeaT B OgHOH maockocTH. CKOJIHKO MOKHO IPOBECTH INIOCKOCTeid,
KeuKzas M3 KOTODHX cofepykut OO 3 M3 BafamHEIX TOUEK?

144. Uepes kamqy!o W3 TpeX HAHHLX TOYeK IpOBefeM N0 p IpsA-
MEIX Tag, YTOOH CPef¥ HHX He ORUIO JABYX, NADAIIeALHHX MeKAY co0oit,
u TpeXx, TlepeceKaIoOmAXcsa B OHOH To9ke, HailiTa 4ncno Togex DOepece-
9eHWA BTHX UPAMHX. s

145, Ha nnockocrn naen 1pn T0ukA A, B 1 C. llposenem gepes Tog-
kn A, B, C cooTBeTCTBeHHO p, g, r psaMuX. IIpm sTom cpenu mposesen-
HHIX OPSAMLIX HET TpeX, NePeceKAMAXCA B OHOH ToUKe, H IBYX, Napaj-
NenbHHX Meday coboil. HaiTn 4HCio TpeyroJbHHKOB, BEPIIMHH KOTO-
PHIX ABIAIOTCS TOUKaMH IepecedeHHS OTHX NPAMEHX H He COBHAjAoT
¢ sagammpiMu Toukamum 4, B, C.

146. CroIbKO CyIecTBYeT NeNOYHNCHeHEHX TpPeyroJdbHHKOB, MJM-
HH CTOPOH KOTOPHX YHOBIETBOPSIOT HepaBeHCcTBaM n < &, Y, z < 2n?
CKOILKO CpeH 9THX TPeylOJbHUKOB PaBHOGepeHHHX M CKOJALKO pap-
HOCTOPOHHEX? . - ~ «
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147, Nlomasmmre, 9TO WACAO NEAOYNCHEHHNX TPEYTONLHRKOB, AAN-

HH CTOPOH KOTOPHIX He NPeBOCXOAAT 2n, pasHo & n (n + 1) {4n + 5).
Ecanm e HCKI0YNTh paBHOGeADeHHE® TPeyrOJbHHKH, TO OCTAHOTCH

" (n = 1) (4n — 5) TpeyroxbHEKOB. :

148, Nloxasxmre, 710 tymecreyer ¢ n (n + 1) (4n — 1) nenoum-
ClIeHENX TPeYTOJLHHOKOB, [JHHH CTOPOH KOTOPHX He IPOBOCXOAAT

2n—1; W8 HHEX 3 (n—1) (n — 2) (4n — 3) Ee nBaswTCA paBHOOER-

peEHEIMA,

149, I3 n orpesxos gamas 1, 2, ..., n BHOHEpawOT 4 Tak, 3TOON
oR; OHIH [IUHAME CTOPOH ONHCAHHOIO dYeTLIpeXyroabHmKa. Jloka-
}KHTe, 9TO 9TO MOMKHO CJeJaTh

—738-[2n (n — 2) (2n — 5) — 3+ 3 (—1)")

cnotobamn. CKONLRO MONYIATCA GETHPEXYLONHHHKOB, €CHH MOKHO
6paTh CTOPOHH ONMHAKOBOK RAMORI?

150, CKOIBKO MO;KHO NOCTPOHTH Pa3iNYHEIX OPAMOYTONLALX Oa-
pallTejleNANeA0B, [ANHN pefep KOTOPHX — neane ameaa or 1 mo n?

151. Ha nuockocT npoBeiedo n OPAMHEX, B Ha KaMA0L 13 HAX B3A-
7O 0O p TOYEK TAK, 9TO HA OJHa U3 HAX He ABAAETCA TOUKOH Mepecede-
HEA OPAMHX B BiIKaxkde TpA He JexKaT Ha OgHOQ mpamolf, OTAHIHOE OT
safaEHbX. HalifuTe UHCIO TPEyroJLHHKOB ¢ BepIIHHAME B 8THX
TOUKAX.

152. Hafignre 9mcao TO4eK HepecedeHAnA AHAroBajiell BEITTYKJOTO
n-yroJbHUKA, JNeKAMAX BHYTPH Bero W JeKaINlX BRe Bero (mpepmona-
raeTcd, 9TO BHKAKue [Bé gHAaTOBaJId He DapajllelbHn B HHKAKHE TP@
He IepeceKaioTcss B OfHOH TouKe).

153. Ha oxpymsocTH ormedeHo n Touek. CKOAMLKO CymecTByer
PA3NEYEHIX MHOTOYroJbHNKoB (Aeo6A3aTebHO BHIIYKJNHX), BIMACAH-
HHX B 8Ty OKPY/KHOCTb, BepIIRHAMI KOTOPLIX CAYKaT AaHHEG TOUKM?P
A CKOJbLKO BHIOYKIANMX MHOTOYTOJIBHHKOB?

154. Ha namockoCTn npoBefieHO n mapannenbHAHX mpaMmux. Kpowme
TOTo, Ha TOIl 3Ke NIOCKOCTH OPOBeNeHO m NPAMbIX, He HapajelbHHEX
HE Memay coboil, il paBee upoBefeBHEM NpaAMLIM. Iy onHa B3 OpAMHY
He OpPOXORWT dYepe3 TOYKY IlepecedeHms IBYX APYTHX OpaAMHX., Ha
CKOJBLKO "acTe#l NEJATCS DJOCKOCTH STAME OpAMBIMEP

155. Jlano n Tower, M3 KOTOPHX p JeKaT RA OQHOH OKPY’KHOCTH.
KpoMe 5THX TOWeK BMKaKHe UeTHIPe He JeMaT Ha OHOH ORPYKHOCTH,
CKOJBEKO MOSKHO NIPOBECIH OKpY:KHOCTell, 9TOOL OHH cofiepiKanm TPOi-
Ky B8aJaHObIX TOYEK? .

156. Ha mIoCKOCTM TPOBefcHO n MPAMHX, W3 KOTOPHX p KacaloTCa
faHHOH OKPYJKHOCTH, & KpoMe HEX ARKaKde ueThipe IpsAMHE He Kaca-
10TCs1 OHOH M TOH e OKpy;kHOCTH. CKOJBKO MOJKHO IDOBECTH OKDYK-
HOCTel, KAcalOMEXCA TPOX U3 BaJAHHEIX OpPAMHIX?

157. IlapaniemorpamM DHepeceKaeTCs JBYMA pAKAMH IPAMHX,
HapajTelbHBGIX er0 CTOpOHaM; KOEHHA DAy COCTORT M3 R JINHHH,
Cx01BKO IapAANEIOTpaMMoOB B Doayunsmeiica gurype?

158, €ronpknMA cmocofaME MOMHO BHEHYTh 4 KAPTH H3 IOJHOH
KOJIONH B 52 KapTH TaK, YrofH MOxyIAnocs gee Macta? Pemmmre Ty 7Ke
sajady, ecId JONKHO LOJYYHTHCA TPH MACTH,
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159. CKONBRO MeCTH3HAYHNX 9HCEJ CONEep/RAT POBHO TPH pasind-
auie nudpu? .

160, CronuKo n-3HAYHWIX YHCEJ COJEP!KAT pPOBHO &k pasauyHLIX
undp?
161, Iycts &, ++ 4, @, — HeROTODHe mennte umena. Hoprem
AMUEH n @3 Hyheil N efEHAN Ha3KBaeTCA IPABHNBHHM, €CIW OH cOMep-
AT HO MeHee ABYX eaunnn. JloKasKHTe, 9TO YHCJAO NPAaBHIBHEIX KOPTe-
seif, OJIA KOTODHX @;2; + ... +a,2n = 0, He OpesocxoguT YHCHA
OCTAJILHELHX OPaBHABEHX KopTemkeil.

162. B cocraBiemmm 40 sajgau mpmEMMano yyacrme 30 ¢TymeHTOB
€0 BCex OATA KypcoB. Jlo0He /iBa OQHOKYPCHAKA NPHAYMAId OOPOBHY
3agad, a JobHe Ba CTYfeHTa C pasHHX KypCOB — pasHOe YHCIO
sagad. CHOIBKO UellOBeK NPHAYMAJO OOHY 8anagy?

163, HekoTOpHe U8 n TOYEK COeHEEHLl OTPe3KaMH TaK, 9TO Ka-
[asd B3 TOYeK CoeiWHeHa ¢ p TouKaMH. Hakue sHaueAHA MOKeT DpPHHH-
Math p?

164. B ruiacce 41 yuemnr mammcan mo 3 KOHTpombHLIe pabOTH,
npuveM HE OfEH B3 HEX He HOJYYII O 8THM paGoTam HeymoBJeTBOpH-
TenLHEOH OTMETKA N KAJKAHH HOAYYNA Bce 3 BOSMOKHEE OTMETKH.
Haiigure EamMeHbIlee 9HCAO YIeBHKOB, HONYYHBIINX OfHHAKOBHe OT-
MeTKH [0 BceM 3 KomETponnHHM. Pemmnrte Ty e 3ajady, ecad 4HC]IO
BOSMOMKHLIX OTMETOK paBHO 4. «

165. Cxonpko HedeTHHX uYucen B m-ii crpoke apndmeradecKoro
TpeyronbHAKA?

166. CroJLKO He OeJAMNXCsA HAa NOPOCTOe YUCJIO p YHCed CTOUT
B TepBHX m CTPOKAX apEPMETHYECKOr0 TpeyroJbHNKA?

167. Jlokammre, 9TO He CYIECTBYET TaKoro dmcia &k, 910 B k-it
€TpoKe apuMeTHIECKOrO TPeYTOJbHHKA HOPOBHY €WeTHHX B HEYeTHLIX
qanced.

168. OGosmaumm wepes s (n, /) CyMMy HDOM3BENCHHAR af » » ¢ Gf,
rpe (ag, « » +, aj) mpoGeraroT Bce HabOPH HaTypaJbHHX 4HCeN], TaKue,
o0 1< a; < v . v K @5 JlOKaKETe, 9TO QA A1060r0 HaTypadbHOIO
4mEcjia n BePHO PaBeHCTBO

n—1
D=1 —k)!s(n—k k=1
k=0
(oo ompemenenmo cumraeM s (0, /) = s (n, 0) = 1),



Tnasa 1V

KOMBIHATOPIKA
PACKJIAJIOK 1 PA3BUEHUII

Mapsr m aysm

Vaap! 1 15 nepenymeposannpix SminapApHy INapoB, TOABKO
470 MOKOWBIOMXCH HA 3€JICHOM CYKHE CT0J1a, PACcCHIIajuch B
pasgHe CTOPOHEL. A 8aTeM cepus BUPTYO3HHX YAapoB U BCe
maps 3aGHTH B HY3H, 4 B CTOJXE OCTAJCH TOIBKO OHTOK —
mrap, KOTODPHM B3abmBaloT Bce ocranbnuie. IlpexnonoskuM, 9To
3a0WTHE Maphl OCTAKTCA JeMarh B Jy3aX 0 KOHI@ HTPH, a
CETKH Jy3 HACTOJIBLKO BEJUMKH, YTO MOTYT BMeCTHTH Bee 15 ma-
pos. Torma Bozmmkaer cienywomas KoMOmHATOpHAA 8ajada.

Croavkumit cnocobamu mozym pachpedeaumuvcs 15 6us-
auapdnuz wapor 6 6 aysaxr?

Hra sajaua CBOXETCA K mojcdery umcaa xopreskeit. Ilepe-
HyMepyeM Jiy3bl W IOCTaBEM B COOTBETCTBHE Ki{AOMY mapy
HOMEeD JNy3H, B KoTopywo o momai. Hampmmep, cxema

lﬂ]apm

TR

32'216'4'4.6‘3,1'2[1‘6 3‘6
rOBOPHT O TOM, ¥TO B NepBoil myse meskar 4-#, 10-i m 12-#
mapsl, B0 BTOpoit — 2-ii, 3-it m 11-it, B Tperveit — 1-i, O-ii n
14-i, B werBeproit — 6-it m 7-i, a B mecroi — 5-1, 8&-it, 13-H &
15-ii; marag ke nMys3a oxasaiachk uyeroit. Ho BTopas crpoxa
9TOH CXeMHl He 4TO MHOe, KaK KOPT&X JAmHH 15, cocranaeu-
muit ws oudyp 1, 2, 3, 4, 5, 6 (xoTa nudpa 5 B meM | OTCYTCT-
ByeT, OHA MPACYTCTBYET B CXEMaX, COOTBETCTBYIOMHEX APYTOMY
pacupenetenmio mapos). Iloatomy wmcino Takmx pacupejene-
HHii APOB PABHO 4YHCJHY pasMeMEHHA ¢ MOBTOPEHUAMH H3
6 amementos mo 15, r. e. 6%,

Ecau 611 gmeo Mapos paBHAIOCH 1, a Ay3 — m, TO mOAy-
uniock O m" BAPMAHTOB pa3MeEHHA MIAPOB IO Jy3aM.
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Mu morasand, 910 3ucao Cnocobos packiadru ki paAuMKHBE
npedMemos no m pA3AUMHBLY AUUKAM DAsHo m™.

Nuoit orser moayumaca G, ecau Onl UWrpa mua HEHyMepo-
BaHHHEMH HIapaMu. B 5ToM ciydae Mbl He MOTJIH OH TOBOPHTD 0O
TOM, KaKO# miap mOmaJ B Ty WJIN WHYIO Iy3y, a MHTepecoBa-
Jgmeh OH JNHIObL TEM, CKOJBKO INApPOB MONAJ0 B KAKAYHO Iy3Y.
Jnuvu cmoBaMm, B KOpTeske, COCTABJIEHHOM 13 HOMEpOB AY3,
nac mHTepecoBad OH He MOPAKOK 2JIEMEHTOB KODPTEXRA (Belb
paccTaBuTh HOMEpa L0 HOPAAKY MB MO;KeM AHIIb B caydae,
KOT/la mapsl 3aHyMepoBansl), & ero cocras. Ho uncio pasany-
HEIX COCTaBOB KopTesked mamewm 15, cocrosmux us 6 amemen-
ToB, pasno Cg = Cyy (cM. crp. 86). BooGme cmpasegimpo
caeyiomee yTBepiKAeHHe.

Yucao crnocobos pasmewperus n 00UHAKOBWE NPEIMEMOe RO M
DABAUMHBIM AWUKAM DAGHO

C% = Czwnq = Cnml;-)ll-v (1)

Ecan morpeGoBaTh, 4TOON B KaykioMm AMUKe JeyKad XOTH
Obl OMH NPEAMET, TO YMCJI0 CHOCO00B PACK/IaJKH OKaKeTCsH
MeHBIMUM. B 2T0M ciIyuae cHadaja Haj0 HOJOKETD B KayKIbIHA
U3 AMUKOB IO OJHOMY TPEJMETY, & HOTOM OCTaBIIHECH B — M
OpeaMeToB KJIACTb HPOM3BOJBHEIM 06pa30oM, a 9T0 MOKHO CHe-
nate Cpoyt cmocoGamm.

BoamoskHH OpoMe:KyTOdYHBIE Clydad, HAampuMep, KOTHa
mapsl DOKpalleHH B Oeqnifl, 9epHHN H cuHME 1BeTa, IPHIEM
Y[CH0 YEPHHX MapoB paBHO 7, Geanx — 3, a ocTajbHEe D
mapoB cuHEe. B sroM caydae Hago cHagaJa OTHENBHO HOACIH-
TATh YACIO0 CHOCOGOB pacupefeNeHus 9ePHbIX mwapos no 6 my-
3aM, IOTOM — OeJBIX MIAapoB U, HAKOHEI, CeJIaTh TO jKe caMoe
naa emuux mapos. llockosbry MBI cumTaeM uYepHEe IIAPHI
HEOTJIHYHMBIMA JPYT OT [ipyra, paBHO Kak U Oejble, U CHHHE,
TO 9TH pacupefe’eHns MOTYT OHTH CflelaHb COOTBETCTBEHHO
Cl,, Cs m C3y cuocobamu. Ho pacnpenesienns mapos pasHoro

_[lBeTa He 3aBUCAT JPYT OT jpyra, W IIOTOMY B CAJAY DpaBHUjIa
npousBefenns obmee Tucyi0o ¢nocofoB pacupefeNeHuss PaBHO
CIz'Cg'Cio = Ciz‘cg'cfo-

Boobme ecau umeemes n, npedmemos odnozo copma, N,
npedmemos Opye0eo cOPMA ..., Ry, npedmemos k-20 copma, npu-
yem npedmemul 00H020 U MO20 Jice COpPMA HeomauruMbl dpye om
dpyea, mo uucao cnocobos pacnpedeserus sMuUL npedmemos no
m DPASAUNHBM AUKAM DAGHO

m~1 ~1 m=1
Cn,+m—1 “Ungrme1e v ¢ nk+m-1' (2)

119



B wacriocrnm, etam m = 2 (manpumep, ecam ImpemMerH
PacIpeeNAOTCA MeAIy NBYMS JIOXbME), TO 9ACH0 cnocobos
pasbmeuns papHO

e+ 1) (e 1) (ra + 1) )

(mockonbry Chiy = n 4 1)

Iaprua ® npedepanc

IIpu uzpe 6 npefepanc vaxndomy us 3 uzpoxos paadawom no 10
kapm, a 2 kapmu kaadym ¢ npuryn (uepa eedemcs Kor0dol us
32 kapm). CKoabKO DABAUMHWE COQY B03MOYCHO 6 amoli uzpel

Yro6pl pemnTh 9Ty 3a1aqy, PasJIoKUM BCe KapTH B onpe-
NeIeHHOM TOpsAAKe (HanpuMep, CHadana BCE HUKH OT CeMePKN
o Tyaa, IIOTOM B TOM :Ke mopsuxe Bce Tpedul, Bce OyGHE!, BCO
wepem). A BaTeM HaJ Kol KapToil HajanuuieM HOMEp TOTo
HTPOKA, KOTOPOMY OHa JoCTajach (Haj Kapramu, HAYIEMA B
upukyn, oumeM nudpy 4). Tan xax Kam(Hil 3 UTPOKOB fOJ-
sen noayduts mo 10 wapr, To Hagmmcammbie cBepxy mmppEHl
06pasyioT mePECTAHOBKY C NOBTOPeHmAMH, cocToAamyio m3 10
wadp 1, 10 mudp 2, 10 nudp 3 u 2 qudp 4. Ita nepecraHOBKa ©
nosTopenussmu umeer cocras (10, 10, 10, 2). A wucao pepecra-
HOBOK ¢ TOBTOPEHMAMH TaKOr0 COCTABa pPaBHO

321/(101)® 21 = 2 753 294 408 504 640,

Dram 16-3HaYHEHIM 9HCIOM B BHPaKaeTCd KROIMIECTBO pass
AmYEHX cjad Ipu #Hrpe B mpedepamc,

CoBepIICHHO TAK JKe [0KA3HBAETCH, UTO HUCAO CNOco6os
pasaoxums n = ny 4 Ny -+ ... -+ n, npedmemos no m pas-
AULHBM AWUKAM Mak, Ymobbl 6 nepeul AUk Aeeio n, npedue-
M08, 60 6MOPOL — Ng NPEIMEMOB, «vey 6 M- — Ny NPEdMEMO8,
pasko P (ny, Nay « o oy Np)e

Yro6ul moKaszaTh 8T0 YTBep:AeHHe, CHAYala paccTaBOM
BCe IpeiMeTH B PAJ M 3aHyMepyeM UxX, a HOTOM Ha[fummeM Haj
KasK/BIM IPeIMeToM HoMep AMUKA, B KOTOPHi ero kaagyr. Ha
yCIOBHA ClIEAyeT, 9T0 HOMepa AMUKOB 06pa3yioT mepecTanos-
Ky ¢ IOBTODEHHSMH, COCTOAMYN u3 n; ducea 1, n; wmces
2, « .« Ny ancen m. Haxpgaa Takaa pepecTaHoBKa ompese-
aAeT cBoit cmocof packiagkm, a 9HECIO0 TAKHX UOePeCTaHOBOK
Kak pas paBHO P (g, Mgy « v oy fm)e
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Cymra rpu6os

M3 60 passuunnz Geanz epubos romam cdeaamdv 4 cessku no
15 2pubos 8 xawdoll. CroabKUML CROCOGAMU MO HOKCHO cOes
aamu?

Ha nepswiit Barasan sTa 8aaua OTHOCHTCA K pazobpammomy
pnime Tmny, ® oTser paercs wmeaom 60!/ (151) Ho specs
€CTh O7JHA TOHKOCTb — IPH Cjiade KapT Ba’KHO, KOMY W3 UI'DO-
KOB J[OCTAHETCA JapHas madxka KapT. A NIpPH COCTaBJeHNH
CBA30K X NOPANOK POJM He UIPaeT — B KJafoBod BCe oHA
6ynyT Bmcerh BMecTe. IoaTOoMy OTBET Hajlo elme PasfesuTh Ha
4] — gmemo mepecTaHOBOK CBA3OK Mexny coGoit. Ilesromy
srecs oreer Taroit 60!/ (151)* 4l

Boobme ecau Hado pasdesumb mp passuvHur npedmemos
Ha m zpynn no p npedmemos 6 kadxcdoll zpynne, npuiem epynns
nepasaunumn 8pye om dpyaa, mo wucao cnocobos pasdeaa pasio

(mp)!
(pl)mml

Bosnee ofmefi sapnserca Taxas 3anadal n PA3MUUHBLE ae-
MEHMO8 pacnpedeseHsl HA m spynn mak, Ymobu m, epynn co-
depaicasy no P SAEMEHIMOE, My 2PYNN — N0 Da SAEMEHIMO8, « « oy
my epynn — no py oaemenmos (M =my + ... +m, u
n=myp; + «. + myppy). Crosvkumu cnocobamu moxcem Gbvims
npouseeden pasdea ecaul

a) epynny pasaiunumsl Opyz om Opyea,

6) epynny Hepasaudumy dpyz om Opyea (HaumpmMep, mpef-
MeTH RJAIyTCH B OMHAKOBHE AMWKYW, KOTOPHE IOTOM mepe-
MemmBATCA)?

B nepeoM caydae samada cOBHmAfaeT ¢ PEINCHHOH B IPeIhl-
HyimeM OYHKTe H OTBET HMEeT BHJ

n!
)™ e(p )"

(4)

A BO BTOpDOM Ciyuae HaJ0 EMETh B BHILY BOBMOKWOCTHL mepe-
CTAHOBKH TPYII, COREpPKAlIEX LOOPOBHY saeMmentos. lemepb
yiKe 0TBeT HHOI!

nl.
(.P]. l)mion(Pk l)mkm; | mkl

. ®)
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Paszanie craTHCTHRE

3anaunm o pacKIaKe NPeMETOR 0 AMIMKAM BeChbMa BAYKHE 1A
cratucTAYecKolt Gusmkm. Jdra HayRa M3ydaeT, Kak pacmpenc-
ISII0TCSA 10 CBOUMM CBOHcTBAM QU3nUeCKNe IaCTHIH, HAIPAMED,
KaKasd 9acTh MOJIEKYJ FAaHHOTO ra3a MMeeT NpPH FaHHOH TeM-
nmeparype Ty WM myIo cKopocTh. Ilpm atom MmoscecTso Beex
BOBMOJKHBIX COCTOAHMIT pacmpejexsioT Ha 00abIIoe Yueao m
MaJICHbKAX AdeeK {Pa30BHIX COCTOSHEN), TAK UTO Ka:RAasd U3 72
YaCTHI MOTajfaerT B OfHY U3 9THX A4eex.

Bompoc o Tom, Kakoifl CTaTHCTHKE MOTYMAHIOTCA Te MM
UHEE JaCTUIL, 3aBHCHT OT mX BHAa. B raaccuueckoi crarme-
THYeCKol $usmre, cosganmoit Maxepemrom m Boabmmarnon,
HaCTANH CYATAIOTCA PasIMIUMHIMH APYr oT fpyra, Tawod
CTATACTOKE HOJIMHAIOTCA, HAOPHUMEp, MOJEKyAnl rasa. Mu
y/R@ BHAEM, YTO 72 PA3NUTHHIX YACTHL, MOKNO pacupefelnTh
no m adefikam m™ cnocobamu. Ecau Bee atu m™ cmocoGoB pac-
UPEfieSeHNA HMMEIOT DPAaBHYI BePOSTHOCTH, TO TOBOPAT, 4TO
4ACTHIB MOAIEHeHN cinamucmuke Marceeara — Boavymana.

Nsydenne KBaHTOBHIX sBJEHHI HOKA3ali0, UTO K y9acTBY-
OIMEM B HEX vacTHnmaM ((QoToHaM, DJEKTPOHAM M T. JI.) He
upumenuMa cratucTuka Makcsenrna — Boabsnmana. Ilpu sTom
BCE WACTHIH pacmafaloTcA Ha ABa Kjacca. i ogHOMy HM3 HuX
HPHHAMIEKAT YaCTTI(H, HePasJmYmMble Apyr oT japyra. 1los-
TOMY JiAA TAKHX 9acTHI MMeeT 3HAYEHHE JUIIb TO, CKOJBKO
9aCTHI ONANO0 B Ty WJIH MHEYI0 fAUeliKy, a HE T0, KAKHe NMEHIO
9acTHUIH B Hell HaXofATcA (9TO WOXO0Xe Ha 3ajady o pacrpe-
JleJIeHnH HeHyMepOBAHHHIX IIApoB mo Jay3am). Mu ye snaen,

YTO IPH BTOM HOaydaeTcsi Cpin., PABIMUHEIX CHOCOGOB pac-
npejenenua dactHn. CTATHCTUKY HEPA3AWYUMEIX YaCTHI[, B
KOTOPOH BCE dTH CIOCOGH CYMTAIOTCA PABHOBEPOATHBIME, Pas-
paboramm Ofinmreiin m wmBpmiickuit yuemmit Bose. Ilooromy
€e HaseBaOT cmamucmukoll Bose — Jiinwmetina. E# mop-
TUHATCA GOTOHH, aTOMHLIE AApPA N ATOMBI, COHEP/KANAE YeT-
HO® YHCTO DIEMEHTAPHHIX YaCTHIL.

Eme meo6LIKHOBEHHREE CTATHCTHKA, KOTOPO MONIMHAIOTCA
TaKHe YaCTHIB, KaK DJIEKTPOHB, IIPOTOHH W HeiTpomsl. [aa
9THX YacCTHI| fleficTByeT Tax HaswBaemuii sanpem Ilayau, mo
KOTOPOMY NBe 9acCTHIIHl- He MOTyT OJHOBPEMEHHO MOHOACTL B
ofnny m 1y #e gueiiky. Iloatomy B cooTBeTcTBYIOmER craTmc-
_THKe, paspaboTamHO# auramiickuM ¢usmkom JmparoM
uTadbAHCKIM ydeHHM (DepMmum, B Rakmoll sA4eiike Haxomurca
e Gosee oHON YacTHMp!, IpHIeM PA3IHIHEE PACHPEJeleHns;
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YAoBAETBOPAIOIINE YKA3aHAOMY YCJHOBHIO, CIUTAOTCA PaBHO-
pepoATHLIME, Uneno pasamyYHLIX COCTOAHHE B cmamucmuxe

Hupara — Depmu paBuo gucay cmocobos BubpaTh n Adeex

s m, 1. e. Cp.

®narn ga MayTax

Jo cux mop ME HE YUHTHIBAJW MOPAJOK, B KOTOPOM MOTYT
GBITH pacIoJio:sensl deMenTH Kakgoi sacru. Ho, mampmmep,
eci: peuysb HAeT O pPasBelINBAHMY CHTHAJILHHIX (Iaros Ha
MauYTax, TO HMEeT 3HAYEHHe K NOPAJOK BHIBEMHEBAEMHX (ia-
ros, PemuMm ciaepynomymo sagauy

Hmeemea n pasiudHuE CUZHAALHBLT (Padazose U m MaAWm, HA
KOMOpHlE UX 6LI6EULUBAIOM . SHAYEHIUE CUSHAAA 3ABUCUIT O M020,
¢ Kakom nopadre paseewervt Paazu. CroAvKUMU CcROCOOAMU
MONCHO paseecumn daazu, ecau éce oHU 00ANCHBL GBMb UCHOAbL-
806aMHbL, HO HEKOMODPHIE U3 MAYM MOZYM OCMAMLLSL NYCMUMU?

Kaskppiit cnoco6 passemmpaHua (aroB MOMKIO OCYILECT-
BUTH B JBa aTama. Ha mepBoM 9Tame MH He YUYHTHIBAeM HA
¢dopmy, HEH oKpacKy Quara, a cumTaeM Bce (Jaru OJUHAKO-
puMu. Torma, Kak MBI yiKe BEaeM, HX MOKHO DAa3BeCUTh Ha m
maarax Chpm.; cmoco0aMm. A IOTOM BCIIOMHEM, 9T0 HA
caMoM fiesie (pJIaT¥ PA3JMYHE, W, He MeHAA UX 9HCia Ha Kas-
noii mMagre, GymeM HepecTaBiATh APYT ¢ NPYTOM BCEBO3MOM-
BuME cnocobamn. Yucno Takux nepectaEoBor pasuo n! 3Ha-
qauT, B3 KayKaoro cnocofa passelunBasKa OLMHAKOBHX ¢iiaros
nonyuaerca nl cmoco0oB pasBelimBaHUA PA3AMIHHX (UArOB.
OO6mee sxe amcno cnoco0oB pasBelinBaHAA (Iaros pPaBHO

nlcm—l (n+m—1)l= n (6)

n+m-1 = (m—n)1 n+m-1e

Boo6me wucao cnocolos pacnpedeeHus n pasiudnuz nped-
MEMOE NO M PAGAULHBM AUUKAM € YHemom UL nopadra ¢ auu-
kax pasho Anim-1.

Eciz me Bce ¢aarm pasauvuml, a cCpegu HEX €cTh 1, GJaron
OMIHOTO BHJA, Ny (JIAroB APYTOTO BURA ; + . 5 Xy QuaroB k-ro
BHJIA, TO IPHMEHEeUHbI Bollle MeToll PEINEeRds JaeT ClelyIlomes
BHIpQKEHUe [Jid 9ncjJa pasiA9HHX CHUI'HAJOB!

P (nh sy nk) me—u (7)

men:n;-l—nz-i-...—[-nk.
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Ananorauno pemamTcs 3ajaudm B CAydae, Kola Ha KaiKe
foit MatuTe NOJKeH BHCETh XoTA OH ommnm dnar. C nmomMomplo
dopMyas, BrBenenHoit ma crp. 119, Mu nonyuwaewm, aro ecam
OpE 9TOM BCe (Iarm pasjimyuEbl, TO YHCJIO CHUI'HAJOB PaBHO
n! Cnly a B cyyae, KOTAA cocTas (IaroB BHPaKAETCH KOPTe-
weM (Ry, « . Rp), GNCJIO CHTHAJOB pPaBHO

P(n, ... n)CrL ®)

Ilomoe uncao eurnasos

JomyctuM Tenepr cymecTBOBamme CHTHAJOB, AJS mmepefadx
KOTOPHX HCHONB3YyeTCA JHINb JacTh (aaros, NpHUEM JOIyC-
KaTca @ mycTele MauTh, Hafimem noamoe wucao cuznanos,
KOMOpHE MOHCHO NePedamb ¢ ROMOULI) N PASAUYHHLE CUZHANDL-
Huzx paazos, svsewusaenur Ha m mavmar (F0psioK QAaros
YYHTHIBAETCA).

PaszobbeM Bce curmanm Ha KIaccH no wuciy (aaros, uc-
NOJB30BAHHLEIX HpHW mepenade curuama. llo dopmyne (6) c
MOMOIBI0 BATAHAHX & (GIaroB MOFKHO mepefaTb Af,m-; CHr-
nranos. Ho & gaaros moxuo Brbpars m2 nMenmuxcs n ¢aaros

%
Cn cmocobamu. [l0aToMy 9mMCIO PasIAIEKX CHFHANOB, B KOTO-

PHIX HCHOJB3YeTCA POoBHO K $uraros, paBHO ChAR . Suagur,
IOJHOe UHCJ0 CHTHAJOB BHIpaskaeTcs (opMylol

oty + Chdb 4 .o+ Codlmye (9)

Pacupeaenesue Harpysen

Ileped nauanom yuebnozo ezoda npoucxoduso pacnpedenenue 7
Kypcos xexcdy I uaenamu ragedptl, KaxncOuli Us KOMOPHT M02
yumamo 430604 u3 smux kypcos. CEOLLEUMI CROCOGAMU MOHCHO
pacnpedeaumsv Hazpysry, ecau kaxcdwii nperodasamesy 065301
npouecmo xoms 6bui odur Kypc?

Hoenm B aT0il 3amave ABiAerca yCAOBHe, UTO KasK[blii
NOMKEH HpOoYecTh X0TA OH OfWH Kype — HHAYE cpasy moiy-
ansiochk OB, 9T0 HATPYBRY MOKEO PasfeNuTh 5 cHocoGaMm.
A Temepb DOCTYIMM TaK: CHauaja 3apUKCHPYeM, CKOIBKO
KypcoB OepeT KaAH# OpENofaBaTedb, a HOTOM YIKe JeiuM
KYpPCH B COOTBETCTBHE C BHODAHHHM 9HCJIOM KYDPCOB Y Kark-
zoro, Ymeno 7 MoxHO pasbuTh Ha 5 HATYypPaJbHHX CJaaTaeMAIX
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ABYMA CYMECTBEHHO PAasnmIHHMum cmocobamm
T=34+1+14+14+1=24+2+14+1+1

OcranbEnie cmoco0bl MOJYIAIOTCA W8 STHX OBYX HEPECTaHORB-
raMu caaraemux. Ho pacopegeants 7 KYpcoB TaK, 9TOGH
HepBHil mpenogaBaTelb Mpodea 3 Kypca, & OCTAXBHEE — II0
O{HOMY, MOJKHO, KQK MH yie 3HaeM (cm. crp. 120) P (3, 1, 1,
1, 1) coocobamm. BuGop ke mpemopasaTens, YHTAIOMETO 3
Kypca, npomssogmurca P (1, 4) coocoGamu (MEI mepecraBisem
uncaa 3, 1, 1, 1, 1 n Donysaem Bce Bo3MOsKHOCTH). 3HATHT,
4mciao pacmpenenedmii mepsoro Tuma pasmo P (1, 4)-P (3,1,
1, 4, 1). Touno Tax ke HaXOOWM, UTO 9UMCJIO pacHperelaenmil
BTOoporo tama pasmo P (2, 3)-P (2, 2,1, 1, 1). A oGmee uncro
€ri0coG0B paBHO

P, 4PGE1,1,1,1)+PR3)PE 21, 1,1) =
= 16 800.

Touno Tax e paccmartpusaerca obmumit caydaR, xorma
4ueJI0 KypCcOB PaBHO 7, & 9HCJI0 Ipemofapareselt — m. B atom
cilydae OTBeT paercs (QOpMyJIoi

SP (tyy ooy tp) P (Nyy o0 oy Bpy)e (10)

Cymma pacmpocTpameHa Ha BCe CmocoOH IpefcTABIEHU
4mcsIa 72 B BUIE CYMMBI 770 HeBO3PACTAMMEX HATYPAJbHHX TUCeT

n=n1+ '-"I' Bmy n1>n2>~-->nm>01

a (f1, + o+ tz) — coCTAB KOPTEIKA (Mg, o« o oy My).

Haifizem panpumep, aucio cuocoGoB pacupefeants 9 pas-
JIMYHEIX IPEIMETOB MEKAY O JUOaMd Tak, 9To0H KaRoH# mo-
nyuda xoTsa 6w opmm mpeamer. Pasbumenma umena 9 ma 5 Ha-
TYPANBHALIX CHATaeMHX TAKOBHI

9 =5+14+14+14+1,9 = 442414141, 9 = 3+3 414+

4141, 9 = 3424241141, 9 = 242424241,
Hoprexx (5, 1, 1, 1, 1) mmeer cocras (1, 4), goprex (4, 2, 1,
1, 1) — cocras (1, 1, 3) woprem (3, 3, 1, 1, 1) — cocras
(2 3), HOpTe/I{ 3, 2, 2,1, 1) — cocras (1, 2, 2) m roprem
(2, y 2, 1) — cocTan (4 1). llo ¢opmye (10) noJIydaeM?
qnc.no cnocoﬁon pasGmenna ¢ TpeGyeMbiME CBOWCTBAMH PaBIO

PLHPGLLLDY+PU,1,3)P (4,2, 1,1, +
+P2,3)yP3,3,L,L,)+PA,2,2)P(3,2,2,1,1) +
4+ P (4 1) P2, 2 2, 2, 1) = 834120,
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Ypcna Crupnumra

3apauy o pachpefielleHAN HATPY3KM MOKHO GLLIO pemtmTs MHaYe, pH-
MmenmB (GOPMYNy BKIOYeREA m wekmiodennmii. IlepeEymMepyeM mpemopa-
paTeiell m 0603HAYMM depes A MHOKECTBO CIOCOGOB pacHpefeieHns
HATPYSKH, OpH KOTODWX k-ii mpemogaBaTesib OKa3RBaeTCHA CBOGORBRIM.
B 910M ciIyuae HarpysKky OPHAETCA [eNHTh MEeKAY OCTaBIMMHCA 4 wie-
saMu Kadegph, a 9HCJO TaKAX CcmocoGoB paclpeneneHHA paBHO 4%
(Msl gomyckaeM IDH BTOM, 4YTO M HEKOTODHE APYyTHe dlieHH Kadenprl
OKasajdnch CBOGOAHLIMH OT HArpysKm). Eciu i W j ~ ABa PasiAUIHLIX
nomepa, TO MEO;kecTBO A ; (] Aj cocromr u3 37 crnocoboB pacnpefedeRns
HAPPY3KY, TP KOTOPHX CBOGOJHKE OPEHNONaBaTedd { M j, a OCTAALELIS
Tpu menAr meskny coboft Bce KypcH. ToUHO Tak e HAXOQUM, YTO NIpH
a1006X pasnuuBbix i, §, k, I maomecro A; [} 45 () A cocronr ms 27
DJIeMeHTOB, a MHOKecTBO A; [V Aj ) Ax ) A;—m3 17 saemenTos
(ecnm 4 npemonaBaTelss He EMEIOT BATPY3KH, TO OCTA€TCH €HHCTBEHDLIE
BapHANT — OOPYIUTH YTCHHE BCEX 7 KYypPCOB HATOMY WIeHY KadeAph).
Ilo wacTHOMY cayuai0 (OPMYJIH BRIIOYeHAs H HCKiaioaeHus (crp. 103)
nomysaem N’ = 51 — Ch4? 4 €331 — €3.27 + (317 — (- 0" =
= 57 — 5.47 4 10.37— 10.27 -} 5= 16 800, rue wepes N’ o6o3Haueno

. ; P ’ !
n{d, N4, A3 N 4,0 4. '

Ho muosxecTBO A ) COCTOHT B3 CHOCOOOB paclpefieleHNA HAIDY3KH,
IpPH KOTODHLX IpenojaBaTeab ¢ HOMepoM k& cBOGOJeH OT HArpyaku.

’
Tlostomy A, — MHOMECTBO TeX CIOCOGOB pachpefeleHHs, UPH KOTO-
tr r ’ 4 r

PHIX 9TOT HperogaBaTessb 3arpymer.A A, (N A, N4y N A, N A5 —
MHO’KeCTBO CHOCOGOB pacOpeseNenns HarpyskH, IPH KOTOPHIX 3arpy-
JKEHH Bee mperogasaTend. MH [OKa3aldH, UTO 2TO MHOKECTEO COCTOHT
] .

51 — CL.47 4 €237 — C3-27 + (31" = 16 800

DJIeMEHTOB.' .

To4HO Tak Ke pemmaeTcsa 06Inas 3aada: CKOABKUMU CROCOGAMU MOHe-
10 NOAOHCUMbL N PASAUNHOE Npedmemoe 8 M DASAUNHBE AUUKOS MAK,
wmobs & Kaxdom fyure aemar roma 6u odun npednem? OrTBeT Faerca

thopuyoi
mt—CL (m—1)" - C2 (m—2)" ...
oo (= DC (m— 1) L (— ) (1)

VemoBue, 9TO AIUKA Pas/MvHE, 3eCh CymecTBeHHO. Ecam mpep-
MeTH KJAAyT B fI{HKH OfHHAKOBOTO BUJR, KOTOPHE MOCJHE dTOTO Iepe-
MeIIMBAOTCA TaK, YTO Heab3s ONO3HATH BTH MIIMKM, TO OTBer Gymer
pBoil. U8 Kampgoro cnocoba pacn}oeueneﬂnﬂ OPeAMeTOB U0 m pas3iaut-
BLIM AIEKaM MOKEO monyauts ml cmocoGoB, MeRAs COmepKAMOe AT~
KOB MecTaMm (CKajKeM, LepeKjajhiBasg COfep:KHMOe NepPBOro ANIHKA
BO BTOpOMi, BTOPOro — B TPeTHi, a Tperbero — B mepsui). Ilpm mepe-
MEIIRBAHAH AMUKOB BCe aTH m| cHO0cOG0B fAl0T OfUH U TOT KE Pesyibe
raT, IloaToMy wucao S,’," cnoco6os pasioxumbv R pAAUYHBLE npedmemos

6 M HEPASAUNUMBE AWUKOS MAK, ¥WmoGu éce AWUKU GHAU HENYCMBMU,
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umeern eud
ST = o " — O, (m— 1) ..
F (= 1)CT, (m—r)* .. o (— HPICTT, (12)

3 210if fopMyE BEITEKaeT gaJeKO He o4eBHLHHT daKT, 910 BRHIpa~
sReHNe B KBaJpaTHHX CcKOOKaXx pmeaurca Oes ocratka Ha ml Yuena

87! HasHBAIOT wucaamu Cmupaunca smopoze poda.

HomGunatopura rnaccuduramuii

B ocrose n1060T0 HayIHOTO HCCACMOBARTA JIESHKIUT TA HAN NHAA
Knaccmpuranus o0beKTOB, sBienuil, cBoilcTB. bmonor wkaac-
cudAOApyeT KUBHE CYIMECTBa 110 BHAAM, BUAH — [0 DPOJAM,
POfIBL — TO OTPAKAM, OTPAIH — IO KJIACCAM, KJIACCH — TO
THIAM, XUMAK KIACCHPUIMPYET DIEMEHTH [0 X HOJOKEeHAIo B
rabaune Menpmeneera, Pusur KiraccuunupyeT pasIUYHKE Ma-
TEPHAJNH [0 WX TeWIonmpoBofHocTn u T. A. C Toukm spenus
MaTeMaTHKK n00asg Riaccupuranmsa CBOXHTCA K TOMY, 49TO
HEKOTOPOE MHOKECTBO BJIEMEHTOB pasOmBaloT HAa HelepeceKa-
oIEecsa ApYT ¢ APYTOM NOAMHOMECTBA.

YacTo DpOM3BORAT KJIACCHPUKANHIO WO TOMY HIH WHOMY
cpolicTBY — IBETY, IIOoTHOCTH, $opme, pasmepaM. B srtoum
caydYae B OfHMH M TOT YK€ RJIacC OTHOCAT 00BeKTH, obajiatomiue
OIMHAKOBHIM 3HATEHHNEM 9TOTO CBOUCTBA — OOBEKTH OJHOTO i
TOTO Ke [BETa, OfHo# GOPMH, OOUHAKOBLIX pasMepoB. Tarue
00BLEKTH HA3LIBAIOT PKBUBAJEHTHHIMA IO HBeTy, gopme, pas-
mepaM. JacTo mo SKBUBAJIEHTHOCTHI0 OOHEMAIOT HOJBYIO B3a-
HMO3aMEHAEMOCTh IBYX 00BEeKTOB, OJHHAKOBLIX, KAK IBE TOPO-
IMIAHL B3 OHOTO CTPYTKA,— [J5 BeJOCHANENHNCTA dKBUBAJIEHT-
HH BCE MapURONONIIAIAKKEA OJHOTO U TOTO 3Ke pasMepa, Jiist
HNOKYIATeNsA — BCE KOCTIOMEI OJIHOFO U TOTO iKe pasmepa, IiBe-
Ta W apTHKYyJa A T. A,

Ho =e Bcerja monaTnsa 3KBABAJEHTHOCTH H OJWHAKOBOCTH
coBmafanT. Ecam Hago OTHpABHETL UHCEMO, TO TOOUTCS J06ast
MapKa, EMeOMas JaHHYI0 CTOMMOCTH, HE3ABHCEMO OT TOTO,
uro ma Hedl maobpakeno. Ho gusa duiaatenncra gpe Takue Map-
KI MOTYT HMETh COBEPUIEHHO HECOH3MEPHMYI0 CTOMMOCTE.
BrigcENM, KaKUMH K¢ CBOHCTBAMHU HOJKHO 00Ja7aTh OTHOIIe-
HHC DKBHBAJCHTHOCTH [JA TOro, 9ToGH oHO 00ecmedmBasio
HPaBAIBHY KIACCHPUKALMIO, T. €. PACHAJEeHHe MHOKECTBA
rIaccupEIEpyeMux 0OBEKTOB HAa HemepeceKaloOm@ecHa IO~
MHOKECTBA,

127



Ileproe n3 oTEX CBOECTB HACTONBKO 0YEBHIHO, UTO GopMy-
JUPOBKA €0 MOJKeT MOKAa3aThCHd HM3JAMIIHEeR.

1. Kaxwouii ssemenm cam cebe skeusaieHmen.

Bropoe cBoiicTBo To:KE fCHO.

2. Ecau saemenm a srsusasenmen siemenmy b, mo u sae-
Mmenm b owsusasenmen saemenmy a.

Haxomern, Tperbe CBOHCTBO SKBHBANEHTHOCTH (OPMY.IH-
pyerca Tak.

3. Ecau saenenm a sxeusasenmen, ssemenmy b, a aaemenm
b — anemenmy ¢, mo a srsusasenmer c.

CaoiicrBa a), 6), B) HocAT ocobre Hassanma. VX HazHBAWOT
COOTBETCTBEHNO  peAekCUsHOCIMbIO, CUMMEMPUNHOCBIO B
MPAH3UMUEHOCHIbI0 OTHOIICHNA 9KBUBAJECHTHOCTI.

Jlerko mpoBepmTs, WTO TaKWe OTHOINEHMS, KAK (HUMETb
O/INIAKOBHIY IBET», «EMeTh OfHEAKOBYIO QOpMy» u T. X., 00~
NafaloT ATHMH TPeMA CBOHCTBAMM, T. €. ABIAIOTCA OTHOIIE-
HNAMHA SKBHBaJeHTHOCTH. C KaXKIbIM OTHONMEHVEM 9KBHBAa-
JICHTHOCTH JJI BJIEMEHTOB KaKoT0-TO MHOKECTBA CBA3ZAHO, KAK
MH yiKe TOBODHNH, pa3fmenue aTOT0 MHOKECTBA HA HEIeEpece-
RalomuecA MOAMEHOMKECTBA, HABHBAEMHE K44CCAMU IKEUGA-
AEHIMHOCTLL.

Onno m To 3e MIOMKECTBO MOMeT GHTh pasbuTo Ha KIACCH
8KBMBAJEHTHOCTH J0 PasHBIM mpusHakam. Hanpmmep, mzome-
CTBO JleTaJlell B AMEKe MOSKHO PA3JOKHATh HAa MHOMECTBO TaCK,
BUHTOB, maiil m T. K., & MOKHO PA3JOHTbL 0 COPTAM CTAJH,
73 KOTOPLIX H3FOTOBJEHH S5TH feTajnd, Do cnocofy mx obpa-
6otk m T. [. BosEmxaer ciegyomas samavua: cKOALEUMU
PA3AUNHBMU CROCOGAMU MOICHO pasbumb mHoxcecmeo A us n
aaeMeRmMo8 Ha Kaaccul arsusaaenmuocmu? Iipu srom Mb yeuTh-
BaeM H camoe rpyGoe pasbuenme, coCToAmEe U3 OfHOI'O KIAC-
ca — BCero Muo;kecTsa 4, m camMoe ToHKoe pasGmenme, mpm
roropoM A pasbuBaercsa Ha OTAENbLHRE BJEMEHTH.

Uncro Takmx cmocoGoB pasGmeEma of6osmasalor B, m HasnBaloT

n-M wucaom Beasa. Tax xar gucno pasbuennii n-muomecrtsa 4 Ha m He-
OYCTHX KJaCCOB SKBHBAJNEHTHOCTH paBHO Sp', TO ACHO, 4T0

. n
B,= 8T,

=1
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HKeropsr B Memge

Mu yixe paccxasmsanm B raase I, 910 camocrosTenvHO® pas-
BATHE KOMOMHEATODHKE HaYaaoch ¢ mepenuckm Mexpy Ilacka-
asem m MepMa o HEKOTODPHX 3ajlavaX, CBA3AHHKIX ¢ MIPOi B
rocra. Ogeoif ms ermx samady OHIa mofcdeT Umcia cmocolom
noxy4mrs N ouxos, Gpocas n xocrefi. Paccyorpmm Temeps n
MH BTy 8ajjady, OPHIEM HPENUOJOKEM, UTO BMCCTO METAHUA
KOCTell BHTAaCKWBAIOT FKETOHH M3 MEITKA, B KOTOPOM JEMHKHT M
;xeropoB ¢ Merkamu 0, 1, ..., m — 1. Hocie xaxmoro BE-
TACKUBAHUA KETOH KIAANYT oGpaTHO B MEMOK, NPefBaAPHTIENb-
HO 3aUHCAB BHTAMEHHOE YMCA0. 1TaruM o0pasoM moaydaioT
KopTe;x pamus n w3 gducen 0,1, ..., m — 1, m TpeGyerca
Y3HATBh, CKOJBKO M3 HOJYIAIOMUXCA TAKEM o0pasoM KopTe-
el WMeT cyMMy Koopammar V. JT10 umeno Kopresxeil obo-
smasuM Cp, (n, N).

Tocaegaasa koopammaTa MofOro ROpreska paccMaTpHBae-
MOTO BHIa MOET OnTh aiobuiM ua m uucen 0, 1, ..., m — 1,
Ecan atoit kooprmuaroit asngercs 0, To cymyy N faloT nepprie
n — 1 xoopmmmaT. A KOJIEYECTBO KOpTewed mamust n — 4 ¢
cymmoit N pasgo C,, (n — 1, N) (amero m pasimyHBIX 3KeTO-
HOB MH ecumTaeM (QuUrcHpoBapabyM). Toumo Tar ke, eciud
nocaegHAA koopammEaTa pasea 1, To cymma mepemx n — 1
KOOpAMEAT AoxHA paBHATBeA N — 1, a Tarmx Kopremei
mmeereas C, (n — 1, N — 1). Boobme umcimo =xopremeit
IJAMEH 1 ¢ cyMMoi N, mocxefuas KOOPAEHATA KOTOPHX paBHA
k, ectb Cp, (n — 1, N — k). IlooToMy mo mpaBmay cyMmu 06-
mee YmCHO KOpTE:Ked AammH n ¢ cymmoli N pasmol!

Cn(n— 1, N) + Cn (0 — 1, N — 1) + oo
+Co(n—1,N—m++ 1).

Hrar, M goxasanm, d9T0

cm(niN)=Cm(n"‘1:N)+Cm(n_iaN_i)""'
e+ Cr(n—4, N —m -+ 1). (13)

Ilonpayacs STHM PaBeHCTBOM, MOMHO CBECTH B8ajady o
MeTaHEH B KocTell K sajgagse o Meraumm n — 1 Kocreir, sareMm
BePHYTLCA K Bajiade O MeTanmu 7 — 2 KOCTeH M UpPOfOJBKATH
2TOT WPOIECC A0 TeX mop, MOKA He OCTAHETCH HE OJHOI KOCTH.
A pns n = 0 Bee oueBmyHo, — BHOpacwBas 0 KocTel, MBI MO~
eM eJWBCTBOHHEM o6pasor noayuuTh O 0UKOB @ He MOKEM

1 Mu gonaraem Cp (N, k) = 0, ecam & <0,
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NONYYATh HAKAKOr0 UHOIO KOJMYECTBA OYKOB. JHATHT,
Ch(0,0)=1uC, (0, N) =0, eciu N < 0.

Taroit cnocol pememmsa safad, Upu KOTOPOM He faeTca
OROHYATENBHON (POPMYJNH s OTBeTa, a4 YKA3HBaeTCA JIMMB
Dponece, NO3BOJAMMAIA CBOLUTH 3a7aYy KO BCO MENBIIHM B
MEHBLINM YACIOBHM JaHHBIM, BCTpedaeTca B KOMOHHATOPHKE
oueHs uacro. Pasenctra Bupa (13), nossongiomume ocymecTs-
NATHh TOUATHOE [BU/KEHNe, HABHBAIT PEKYppPeRmuumi @op-
MYAAMY .

G6obmenuniii apudveTnaecsail TPEyroabHuR

ITIpu m = 2 B memxe amius fBa KETOHA, HA KOTOPHIX HAMKCA-
uol anena O m 1. TlosToMy monydarTcA KOPTEXKH AJHHK 7t U3
Hynel#t W egmpui, a cyMMa KOODHWHAT KOPTe)Ka PaBHA YHCIAY
. epuanAn B wea. Ho romugecrso kopreskeit us N equaanan — N
nyuneii passo P (N,n — N), 1. e. CY. Munmn ciosama,
Cy (n, N) = C, ®opamyaa (13) ups m = 2 npespamaercs B
yiKe BHAKOMOE HAM COOTHOUIEHU® :

Y =i, + i

B raase I1I ¢ momompio aToro coorsomenus Gs1 nocTpoen
apudMeTHYECKHA TPeyroabHuK. T09H0 TaK Ke COOTHOMEHHe
(13) mosBomsier wocTpoUTH 0606WEHHYML apugmemuteckul
mpeyzoavhur (Uam m-apudmemudeckuti mpeyzoaviur). Ero
BJIEMEHTH IPH 9€THOM M = 2k PacmojiaraioTCA Tax, IT0 YU
OpeamecTBYIOmMed CTPOKA HAXOOATCH HAL IPOMEKYTKaMi
MERIY THCIAME caenyomed crpokd . Ilpu aTom raskgoe ygcno
PaBHO cymMMe % umCea WpEeNHAYIEd CTPOKH, HaXOMAMUXCH
CJIEBA OT Hero, m k umcel, HaXOJAMUXCA cnpapa. Ecam ke
m = 2k -}- 1 — HewerHoe UMCIO, TO YHCHA NWHIYTCA KPYT
HAJZ IPYTOM B KKL0e JUC]I0 PABHO CyMMe HAXONSIErocs Haj
HAM 9HCHa, K 9rces, PacHmoNoKeHHHX B DpeAHAymed cTpoxe
ClIeBa OT HEro, W & 94umces, PACHOTOKEHHHX B To#l jxe CTPOKE
copasa oT Hero. B o0omx caygasx cyMMa Pacmoilaraercs cum-
METPHYHO OTHOCHTENLHO cjaraeMuXx. Ecam cieBa uiam cupasa
0T MCKOMOTO 4HCJIa B NPENBIYIER CTPOKe MEeHbIIEe 9HCel, JeM
HY:RHO 11 0o6pasoBaHU CYMME, TO HEJOCTAIOMMEE CAATaeMEe
[OJAraloTcs PaBHEIME HYJII.

Broumeym o6o6mennsie apudmerndecKre TPOYTOAbBEUKE
paA m == 3 u gasx m = 6,
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m=3;

TaGnnma 1

1
1 1 1
1 2 3 2 1
1 3 6 7 6 31
1 4 10 16 19 16 10 4 1
m = 0 TaG6nnma 2

B xampoii ms cTpor stmx Tabami uepsoe guciao pasxo 1.
Omno mOKa3HBAET, UTO €CTH JUIIbL OfUH KOPTEMK ¢ cyMmoi 0 —
KOPTEs R, COCTOAIMHA u3 1 myneit. Ciaexywomee 3a 1 uncio pasno
n, T. €. JIAHe KOPTEKel — cymmy 1 MOMKHO HONYIUTH 1 CHO-
cobaMu, mocrasus 1 mHa n0Goe u3 1 Mecr, a OCTAlbHEE MECTa
samonnue Hyaama. Boobme (N + 1)-e wmcmo B (n - 1)-i
crpoke pasHo Cp, (R, N) — umexy kopresell JIMHE 1 ¢ CyM-
Mol KoopzmHaT N.

Ha o6brampbX nrpadbHEBIX KocTAX ouxm mayT oT 1 mo 6, a
me ot O go 5. IloaTomy, 4To6H y3maTh, CKONBKAME cocobaMm
MOKHO 0NyduTh N 09KoE, Belbpocus 6 KocTell, Hajio cHadaIa
BLI9ECTh 1Mo 1 oT ymcen Ha Kanigoi rpanu. B peayabTare cyMMa
0YKOB YMEHBIIUTCHA Ha n. VIHbBIME CI0BAMH, 9HCIO cI0oco0oB
noxysnTs IV 04xoB mpu 6pocanmu n kocteit papro Cy(n, N —n).
Hanpmvep, ecan 9uciao Kocredl pasHO 3, & CyMMa 09KOB — 8,
10 umgeno cmgcoGos pasro Cg (3, 5). 910 6-e umcio B 4-it
crpoxe Tabim, 2, T. e. 21,

IIpo6iema aGurypnenTta

Hocmynawwut 6 evicwee yuebroe sasedenue Goadxcen cdamo 4
srsameng. CrOAbEUMU cnocOGaml OH MOvcem ycnewio coamo
aK3aMeNnb, ecal npoxodnoii 6aas paser 177

9ra sajaua moxoma Ha Bajady o Gpocammu 4 Kocrei.
Tonbko Temeph KasKAas «KOCTH» (T. . KasKABIH 9K3aMeH) Haer
3, 4 mnan 5 Oannos. UToOH HMETH BO3MOKHOCTH BOCHOJB30-
BaTbea Tabu. 1, samenum oTm peayavrati Ha 0, 1 m 2 Gamna.
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Torjia pesyubTAT KGKAOTO H8 4 PKBAMEHOB yMeHbIIETCA Ha 8,
a obmas cymma Gannos — uHa 12. IosTomMy mamo pemmrs Ta-
RYIO 88[IaTY} CKOALKUMIL CROCOBAMU MOXCHO NOAYIUMb He MeHee
5 ouros, 6pocas 4 wocmu, Ha Komopux Hamecenww yugdpw 0, 1
u 2 Tak ®ak uwncio Kocteir paso 4, TO GepeM 5-10 CTPOXKY
rabx. 1. B sroit crpore mac murepecywor 6-e, 7-e, 8-e m 9-e
ymena, Craaneisan ux, momydaem 16 + 10 4 4 -+ 1 = 31,
3naynT yonemmpo CaTh dK3aMeHn MoxnO 31 cnocoboM. Itr
enocobst Taxoss: (5,5, 5,5), (5,5, 9,4), (5,5, 4,4), (5,9, 5, 3),
(5, 5, 4, 3), (5, 4, 4, 4), a maxke pce cmoCoOH, WONYTAEMLIO
f3 HaNMCAHHHX LEPECTAHOBKAMH YHCEH.

Ornpaska Gangeponn

3 nepecwary Gandepoau wado ynaamums 18 kon. Crosvkumu
cnocobamu, MOHCHG ORAAMUMS NEpechAky mapramu docmouncms-
som & 4, 6 u 10 xon., ecau dea cnocoba, omauualoujuecs nopaod-
KOM MAPOK, CHUMAKMCA pasiuinuny (MAPRK HARIEWBATCA B
OmMH PAR).

OGosnaumm gepas F (N) gucao cnocebos, KOTOPHME MOSKHO
HaKIenTs Mapkm gocrommcTsoM B 4, 6 m 10 xom. Tax, wrobuf
ofimas CTOMMOCTE BTUX Mapok parasgack N. [lns Manwsx sHa-
wenmit N naM uasecran snavenns F (N), nanpmvep, F (0) = 1
(pajo se mammemsaTh Bu opuoii Mapkm), F (1) = F(2) =
= F(3) = 0 (kax uu HAaKJEHBATH MAPKH YKA3AHHOTO BHINE JIO-
cromucTBa, cymM B 1, 2, 3 me monywmres). Haaee, F (4) =1
(H8KIeNBAETCA ONUA MApKa AOCTOMHCTREOM B 4 KOIL)

FB) =F(T) =F(@© =0, F6 =F(@® =1

HenocpencTeernnii  mojicdeT UOKA3BIBAET  TawiKe, 970
F (10) = 3 (Mosxuo marmenTs ofny Mapry B 10 rom., a moxno
makaents anbo Maprw B 4 m 6 rom., nubGo B 6 m 4 xom.). Ho
' BJ1eCHh HEIOCPeNCTREn bl mofcuer u He Hymen (TeM Gonee yro
s N = 18 on ymxe cranopurcs sarpysssrensunm). [locra-
TOYHO BaMETATH, 4T0 s Ioboro N Bepmo pPEKypPPeHTHOS
COOTHOIIEHN®

F(N)=FWN —4+ F@® —6 + F @ —10). (19

B caMoM fese, mycTh MMeeTCs HEKOTOPHIA cmocob Hawmeiixm
Mapok obmeit crommoctn N KOIL., IpEYEM TOCHEHEH HAKIEEHA
Mapka cromMocThi0 B 4 rom. Torma BCe oCTanbHEIE MApKA
croar N — 4 won. HaoGopor, npucoegunasa k awoboir KoM-
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6upanum Mapor ofmelt crommocTrio N — 4 Kom. ofmy geTH-
PexKomeeuHyo MapKy, moaydaeM KoOMOWHAIMIO MapoK, HMe-
omymo ¢rommocTs N kom. Ilpu srom ma pasumx roMmGumanmit
crommocTei0 B N — 4 ®om. momy4aTcs pasHHe KOMOMHAIAH
crommocreio B N rom. Mrak, gucno komGumanmil, B KOTOPHIX
mociaefHell HakiIeeHa MapKa B 4 kom., pasmo F (N — 4).

Touno Tax me ybesxmaeMcs1, 94To 9UCI0 KOMOTHAIAI, OKAI-
IABAMUXCA IMecTURomeedHoll Mapkoii, pasro F (N — 6),
a JecATAKoneeIHON Mapro# oxkamumBaiores F (N — 10) wom-
ouranmit. llockoaBKyY B HaNIEM PACHOPSKEHHMH JAMH MAapKQ
AOCTOMHCTBOM B 4, 6 m 10 Kom., 9THM UCYEPHOEIBAIOTCH BCE BOj-
MOYKHOCTH, U IO IPAaBUIY CYMMEI moJydaeM cooTHomenue (14).

A Tenepp y)ke JeTKO HalTH, CKONBKUMHE CHOCO0AMI MOKIIO
ponyqnTs cyMymy B 18 kom., T. e. Buumcauts F (18). Ilo Qop-
myae (14)

F(18) = F (14) + F (12) + F (8).

3nagzenne F (8) MB yske sHaeM -~ omo pasuo 1. A x F (14) o
F (12) mu eme pas opmMmenuM dopmyny (14)

Fa)=F(10)+FB) - F(4)=3+14+1=35,
F2y=F@8)+ F(6) +F2)=1+1+0=2,

3unaqnr,
FU8) =5 4+2 4+ 1 =8,

Hrax, cymmy B 18 kom. moskmo nonyunTs 8 cmocoGamm.
Bor onn: 10, 4, 4; 4, 10, 4; 4, 4, 10; 6, 4, 4, 4; 4, 6, 4, 4;
4, 4, 6, 4; 4, 4, 4, 6; 6, 6, 6.

B oOmewm Buifie pemennas cefiuac sajada gopmyampyetcs
TaK.

Hnewmea mapru docmouncmeom 6 kyy « o o k,, KON, NPU-
vemeceuucaaky, .. ., k, pasauunu, a sanac mapor cuumaemcs
neoepanuuenntim. CROABKUMU Cnocobami ModcHo onaamums ¢
nomowblo smuzx mapok cynmy ¢ N kon., ecaw dsa cnocoba, om-
AUNAIOWUICS NODAOKOM CAQZAEMBLT, CUUMAIOMCS DASAUMHIMU?

B sroM cayuae BMecTo cooTHomenus (14) mumem o6mee
COOTHOIIEHHE

F(N)=F (N —k) 4 o + F (N = ky,). (15)

'Haxk u B pasofparnoM qactaOM caydae F (N) = 0 npa N <0
u F(0)=1.
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Houéuparopusie 3afaun TeopuH HAQopManun

3apgaqy, moX0xyl0 Ha pa3oOpaHEYI0 BHIIE, NPHXORUTCA pe-
mathk B Teopun mropMamum. [IpeAnonmKuM, 9To coolbmenne
IepejaeTcs ¢ NOMOUILI0 CHIHANOB HECKOIBKHX THIOB (HAmpH-
Mep, Touex W tHpe). Jaumeavhocmb nepedauu cueHasa nep-
6020 MuUna pasha ty, 6MoOpo20 MUnNa — la, ..., M-20 MUNA —
;. CKOABEO pasAuMHBEL Co00WeHull MoxcHo nepedamdb ¢ no-
MOUBIO SMUT cuzhaaos 3a { edunuy epemenu’ [lpm sroM yam-
THBAIOTCA JNINb (MAKCHMAJNBHHEY COOOMEHHA, K KOTOPHIM
HeJab3A NPUCOSIMBNUTH HY OJIHOTO CHIHAJA, He BBIMMA 32 PaMKK
IpefocTaBaeHHOr0 JUMHATA BPEMEHH.

OGoauaanm 9ucao coobmoienuii, KOTOPHIE MOYKHO TEpPefarTh
3a ¢ expHnn Bpemenu uepes F (¢). Taxr ke, kak u B 8afave 0
HaRJIeiike Mapok, mosyuaem, 9to F (f) yroBaerBopger pexyp-
PeHTHOMY COOTHOIIEHUIO

F()=F(t—1t)+ ..+ F(t—1,), (16)
npuuem crona F (1) = 0, ecam (<0 » F (0) = 1.

Kponukn @nGonagan

Mu yace ynomumanu B riase I o sajmaue ®Oubonaygd, upu-
Bejnell K NEPBOMY B HCTODHE MATEMATHKH PEKYPPEeHTHOMY
COOTHOIN®HHUIO, B KOTOPOM n-§ d9ijieH BHpPaykalcsA depes JBa
opeapipymux. C HeGoNpIIMME H3MEHEHHAMHU dTa 3afada Co-
cTofilla B CJe[yIOmeM.

Kancdas napa Kpoauros npuUHOCUM eHCEMECTLHO RADY KPO-
aukos (CaMKy ¥ camma), komopue daiom npunaod uepes dsa
necaya nocae poscdenus. Ckoavko nap kpoiuros 6ydem uepes
200, ecau 8 Hauate 200a Gvaa 00HA NAPA HOGOPOHCOCHHWE KPO-
AUKO08 U Hu 00Ha napa sa 20d He nozubaa (y camoro JleoHapno B
Hauaje roga GHia mapa B3POCHRIX KPOJHMKOB, HO Ham Oyger
ynoOHee cYNTaTh WX HOBOPOKIEHNHIME)?

0603HauuM Yepes U, YACIO Iap KPOJMKOB B HAUaJNe Nn-ro
mecsana. Torna mo ycaosuio uy, = 1. 910 jKe KOJHIECTBO COX-
PAHHTCA W 4epes MeCAN U, = 1. A K Hagany 3-ro MecAna mo-
ABETCA NPHIUION, W moToMy ug = 2. K Hawamy 4-ro mecsna
HepBOHAYAJbHAA Mapa KPOJHKOB CHOBA JACT MPUIION, & HO-
BOPOK/IGHANE KPONMKA HpUmiofa eme Be pmapyT. Ilosromy
u, = 3. B Hauaxe j;xe 5-ro MecAna upmmaoj AajgyT ¥ nepso-
HavaJbHad Oapa, # mapa, POAHMBIAACA B KOHIE BTOPOTO Me-
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CANa, M NOJYYATCHA 5 map KpolWmKoB, uy == 5, Jlerko Bmaers
Tenephb, IT0 THCHAA Uy, Ugy + » «y Upg +o. CBABAHE JAPYT C ZPYTOM
COOTHOINEHHEM U, = U,y -+ U,y — K HaGany n-ro MecAna
EMeeM Bce mapsl, OHBIIEE K HaYady OPeAHAYIeTo MecAna, H,
KpoMe TOro, HPUIJIOf HPHHECYT IADH, POAHWBIIUECS 3a ABa
MecAna 1o ganHoro. Jlerko mogcumrars, are u;; = 233. 3Ha-
gnr, 9epes rog Oymer 233 mapH KpOJIHKOB.

Yncaa Uy, Ugs « « +y Upy -.. HaBEBAWOT gncaamn OubGonaw-
un (0GHYIHO mONATalT eme, 9To i, = (). OT; 4Yueaa BeTpeya-
JOTCA B PA3AMYAHIX BOLIPOCAX MaTeMAaTHKM, EanpuMep IpH
CaMOM DHOHOMHOM OTHCHKAaHWH TOYEK DKCTPEMyMa MeTOLOM
npo6. Mononmoit nenuarpagcruit Matemaraxk IOpuit Marusce-
BHY ¢ TOMOMLI0 BTHEX GUCEN perjuia 3afaly, NOCTABACHEYIO B
1900 r. semenuM yuerum II. I'manGeprom B umcae TpynHeii-
MEX MaTeMaTHIecKHX npobiem u Goxee 70 neT He mogmaBaB-
WiyIoCA YCHIMAM MHOTHX BHIHHX MaTeMaTHKOB.

Pexyppentaoe coornomernne aiag uncea Pubomaudm cos-
majaeT ¢ PEKYPPEHTHHIM COOTHOMEHHWEeM A wuced F (n) B
¢caAydae, Korjga MMETCA MapKH JOCTOMHCTBOM B 1 m 2 Kom.
Y1oGr YCTAHOBUTH CBA3H MEKLY KPOJUKAME H HakIeHroi
MapOK, DOCTABEM B COOTBETCTBHE KayK[ 0l Iape KPOIHUKOB KOp-
Te;K U3 Hyliell I eAMHHEI], OT pa;KaI0IIUii TeHeaNoT IO 9TOH maph!
equHEANaMA 0603HaUNM MECAIL, B HAYaJ6 KOTOPHX PORHIACE
faHHag Hapa mim KTo-1ubo0 ©3 ee NPEIKOB, a HYJIAMH — OC-
raapEHe Mecans. IIpu sToM, DOCKOJIBKY B Hadajle BTOPOTO
MecATa HEKTO HE POSKAAJCS, IePBHME ABYMA NUPpaMu y Beex
pap 6ynyr 10 (remeasorms HCXONHOM MapH 3a/aeTCA HOCHIEN 0~
saTeabHocTeo Buxa 1000... 0). Hpome Toro, Tax Kax HOBOPOJK-
MeHHad Hapa HAYMHAeT AaBaTh HOTOMCTBO JIHIIH HAYWHAA CO
BTOPOTO MECALA CO AHA DOMAEHNSA, HA B KAKOK reHeaJIOTAE He
BCTPETHUTCH ABYX HHUI] HORPAX. ‘

Taxum o6GpazoM ¥, paBHO YHCIY KOPTEKeH OIEHH n U3
HyJei u enunn, HagynHawmuxca nudpamu 10 m He comep:xa-
MAX ABYX eSUHAN HOAPAN. 3aMeHUM RaKABH TAaKOI KopTerx
HOBEIM KODTEe;KeM U3 eMHNI U IBOEK IO ClAefyIONeMy npaBu-
ay: oT6packiBaeM DePBYIO eAMHALY ¥ 8aMeHAEM KaKAYI0 mapy
nudp 01 ma 2, a ocraBmmecs Bynn Ha 1 (Tak Kak B KopTe:xax
HET ABYX NOJPA[ HAYHAX eJUHHUI, TO mepej KaKJoil epmHu-
neit cromt xoTa 6 ofmH HyAb). B peayisTaTe moaydum Kop-
Te)K U3 eIWHUN ¥ JBOGK, CyMMa KOODZHHAT KoToporo Ha 1
MeHBINe JITHH HCXOTHOI0 KOPTe:ka. A 9TO B MOKA3EBaeT, 4TO
i, pABHO 9HCIY KOpTEKell N3 eNWHAN U ABOCK ¢ CYyMMOHA KOOP-~
gusar g — 4, 1. e, F(n — 1). Utak, u, = F(n —1).
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Pazbnenne uncen

B sanave o HakjIelike Mapox MH JOWKEH Omam BHOEpaTh
MAPKH JIHIOb TPEX BULOB — HOCTOMHCTBOM B 4, 6 mam 10 xom.
TIpepnofomkuM Teneps, 9TO UMEEMes HeoepaHUuerHoe Koauve-
cmeo napok aio6ozo docmouncmsai 61, 2, 3 kon. u m. 8. Croav-
KuMl CROCOGAMU MOJNCHO 6 SMOoM CAYYaE HAKACUMb MAPDKU Ha
cymny ¢ N xon.?

91y sajauy MO;KHO CPOPMYNHPOBAThH B TAK! CKOALKUMU
cnocobamu modcHo npedecmagums wucao N 6 sude cymms Hamy-
PUALHBE CAQZACMUT, €CAU Hem HUKAKUZ 02DaMUNERUI HU Ha
camu caazaemuie, Kl HA UL HUCA0, & 06a pasOUEHUS, OMAUNAI0-
Wucs nopadkom cAazaennz, CLUMaOMEs DABAUNHBLMUY

MuomecTBO Beex Taxmx pasGuenuii gmcina N MoKkHO pas-
6uTh Ha KuaccH, otHeca B k-il kiace pasbuemma ¢ k cuarae-
usnar. Kasnomy Taxomy pasGuenmio oTBedaer packianka N
OHHAKOBHX MAapoB B k sMUKOB, OPW KOTOPOW HE OMH W3
AMVKOB HE MYCT. A 9UCNO0 TAKHX PACKIAfOK, KaKk MH BHAEM
(ca. crp. 119) pasmo CNY.

YroGm wajitm obmee wmesio pasbmeBmid, HalO UPOCYyMMA-
poBaTp HONYUCHHBIE OTBETH IO k or 1 mo N1 Ch, -+
- Choy + ... + CN3. 1o sra cymma pasma 2N-1. 3maumr,
cywecmeyem 2N~ cnocobos pasaodcums wucao N Ha namypaas-
nuie cageaemwe. Hampnmep, aucio 5 MoxxHO pasbuTh Ha cja-
raempe 25 = 16 cmocobamui

5=5, 534141, 5=241 4141,

b1, §—242-1, 51424141,

5=342, B2 142, Bed41-4+241,

Fe=243, Bl 4341, 51444142,
5=14+1+3,

Ecam ponycTuThb HYJIeBHe cjaraeMbie, HO OTPaHHMIHATH
QECHO CIATAEMHIX sHadenumem k, TO mony4uMM sajady o pac-
gnagke N mapop mo k Amuxam, KOTopag pemaercs CRaL
coocobamm.

Yusara nenep

B roweavke aexcam monemwn e 1, 2, 3, 5,10, 15, 20 u 50 kon. no
0duoti moreme kaxcdozo Gocmourcmaa. Crosvkumu cnocobamu
MONCHO YRAAMUMb IMUMU MOKEMAMY 8G NOKYNKY CIOUMOCTIDIO
¢ 73 won.?
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B ornmunme or paccMOTpEHHLX Bhime 34731 3[€Ch HOPANOR
MOHET He UTPaeT POJE — BKHO JHMBb, KAKNE MOHETH GepyT-
ca gaa yonate. OGosnaamym gepes F (ky, . . .y kpy N) wmcno
¢nocoGoB, KOTOPHMHA MOKHO ymaaTuTh /N KOm. ¢ MOMOUIKIO
MOHET Pa3IWIHOTo MOCTOMHCTBA Ky, . . .; Ky KOm., Gepa ue
fomee geM No OFHON MOHET® KAKIOTO [OCTQUHCTBA.

Yro6sl BHBECTH  PEKYPPEHTHOS COOTHOmMENHW® N1
F(kq,. .., k3 N), paso6eem Bce ciocoSH yITaTh Ha Ba KIAC~
ca B 3aBUCHMOCTH OT TOTO, OBl WY HET KCOOIH30Ba1A MOHETA
poctounctTsoM B kp, Kou. Ecam o7y MOHeTy HCUOJL30BANI, TO
ocraerca ymaatuts N — fk,, KOI. ¢ TOMOIOBIO MOHET, WMEIo~
[MHAX JOCTOHHCTBO K5 + « o3 Km-1 KOI.; & €CJH €8 HE HCHOJIb~
30BaJM, TO TCMH e MOHETAMH B Ky, . . ., Kp—y KOI. HaNO OIT-
aaTuTh BClo cymMMy B IV rom. IlepByio BO3MOIKHOCTB MOMKHO
peannzoBath & (ky, .+ .y km-y} N — kn) coocobamm, a BTO-
pyo — F (kyy « .. km—y; N) cnocoGamu.

OTtcoga cneipyer, 4r0 BepHO PEKYPPEHTHOE COOTHOIGHHC

FlyyeoosbmyNY=Fyyeoer s N—1p) 4 .

+ F (klv LA ] ]tm_l; N)' (17)

OHO0 103BONAET CBECTH 3a7iaTy 0 BRIOPe U3 /1 MOHET K 3a71a17e 0
soifope us m — 1 MoHeT. 3aTeM MHl CBOGUM BCE K 3ajaue O
BHIGOpe M3 m — 2 MOHET U T. J., HOKa He JoiieM K0 3axaqd o6
yonaTe ayaeBoit cymMu auGo go sajaum o BhGOpe U3 ONHOIL
MOHETHL., JTH 3a5a1d pemanTcs ofHosna4no. Ilpn aTom B x0718
BHYACIEHUS MHOTHO cllaraeMuie or6pacmBatorcsa. Hampmmep,
ecit N > Fky -+ coo + by 10 F (kg ooy k3 N) = 0, Tax
KAk HAIFYHOTO 8aMaca MOHeT He XBaTaeT AJA OILIATH HOKYII-
xm. Kpowme Toro, B sanmcu F (ky, ..., kn} N) Bcerna MOKIO
BEIYEDKHYTH T€ kj, KoTopHe Goipme N — OHE HE MOIYT yda-
cTBOBATH B omiarte cyMmu N xom. (mampmmep, F (1, 2, 8, 10;
7= F(1,2; 7).
W3 coornomerns (17) BrTeRaer, 4To

- F(1,2,38,5,10,15, 20, 50; 73) = F (4, 2, 3, 5, 10, 15,
20; 73) + F (1, 2, 3, 5, 10, 15, 20; 23) = F (1, 2, 3, 5, 10,
15, 20; 23),

rar kak 14+2+84+54+104+15-+-20 < 73 n noromy F (1, 2, 3,
5,10, 15, 20; 73) = 0. [Ipogonsxasn IPAMEHATEL PEKYPPEHTHY O
¢opmysy, monydaeMm B KoHIE KoRIom, uato F (1, 2, 3, 5, 10,
45, 20, 50; 73) = 4. Urak, TpebyeMyIo yniaTy MOSKHO 11pO-
m3sectn 4 cmocobamm, a mmenno 50, 20 n 3 xom., 50, 20, 2 n
{4 xom., 50, 15, 5 m 3 kom. m, narowew, 50, 15, 5, 2 u 1 rom.
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Har pazMensaTh TPHBEHHHMK?

YpraTenio, HaBepHoe, NPEXONATCA KaKALE feHs MeHATH
rpuBepunkn (Momers B 40 Kom.) — ;s mpoesga Ha METPO
HY)KHH UATA9KH, JJA pasToBopa o TenedoRy-aBToMaTry —
IBYX- MW OfHOKONEEeYHHe MOHETH, a YTOOH BHIHTHL CTAKAH
TasmpOBAHHON BOXHK € CHDPONIOM, HaJ0 OIYCTHTH B aBTOMAT
TPeXKONeEYHY0 MOHETY. B cBA3M ¢ 9THM BO3HHKaeT BOMPOC!

CKrOALEUMY CROCOOAMU MOJCHO DASMENSAMb 2PUGEHHUK HA
monemst ¢ 1, 2, 3 u & kon.?

OGosnagmm ncromoe amcio cnocoGos uepes @ (1, 2, 3, 5;
10) m pazo6renm Bee croco0H pa3zMena Ha KAACCH [0 9HCHY UC-
DOJB30BAHHKX HATAa4KOB. Kcam He MCHONB30BAaH HHU OJHH
HATAYO0K, TO ocTaerca Ta ke cymma B 10 Kom., 9T0 1t B Havasxe,
KOTOPYI Hajl0 pasMeHaTh yme moHeTamm B 1, 2 m 3 xom,
Ecam HCI0JIL30BAH OJMH IATAY0K, TO TEMH jKeé MOEETaM| 0cTa-
©TCA PasMEHATh CYMMY B D KOIL., a €CJIH iBA OATa9YKa, TO HAJIO
pasmenaTb cymmy B O kom. Takum o6pasom, mMeer MecTo pe-
KyppeHTHOe COOTHOIeHHe

(1, 2, 3 5 10)=0(1, 2, 3; 10)
SO, 2, 2 9+ O, 2,3 0.

Hewo, uto @ (4, 2, 3; 0) = 1 — yuaarere 0 KOm. MOKHO
eqEACTBEHHEM 06pason.

Touro Tak e, KIaccuPUIUPys coocobsl yIAaTH HO IACILY
HCHOJB30BAHHLIX TPEXKOLEEUHHX MOHET, NOJNydaeM

®(1, 2,3 5)=a(1 2; 5+ ®(1, 2;2),

D, 2 3100 =D, 2 10)+ O, 2 7) +
D124 + D, 2; 1),

Ilpogoikana 9Tw NOACIETH W YIATHBaA, 970 LA M060oT0 N >
>00 (1; n) = 1 (1060e IKCI0 MOKHO e(MHCTBEHHBIM 06pa-
30M IpejcTaBETh B BHAE CYMMH €JUHUI), IHOJYYMM B KOHIE
kommos, uro @ (1, 2, 3, 5; 40) = 20, T. e. cymecrByer
20 cuocoboB pasMena.

5.2, 541.5, 3+2.3+1, 2.4+1.2,
54342, 3-341, 34+2.241.3, 2.341.4,
54-3+1.2, 3.22.2, 342415 2.2 41-6,
53-2.241, 8.24-241.2, 3+4+1.7, 2--1.8,
54-241.3, 32414, 2.5, 1.10,
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Ecau nado ynaamums cymmny ¢ N kon. monemanu docmoun-
cmeom 6 kyy ky, . . .y by Ko, mo Oas uwucaa ® (ky, ...,
ki N) cnoco6os pasmena 6epHO pekyppeHmuoe cOOmHouLEHUE

q)(klf"’ikm; ]V) = (.D(kl,. ..,km,_l; A!r) —!‘
D gy enn sl N — ki) (18)

Peryppenrnoe coormomenue (18) morasmeaer, gro nubo Mm
HO HCHOAB3YEM HE OJTHON MOHETH B k, KOM., yniaduBas BCIO
cymMmmy Momneramu BK 4, . . ., ky-y Kom., 7060 x0TA OH OnHa
u3 MOHET B K, KON. HCIOJH30BAaHA, TOTAA HAJAO0 8amIaTHThH
ocraBmyocss cymmy B N — kL, Ko, MOHeTaMH B Ky, .. .
k,, ROIL

JnarpaMvaast TeXHHKa

IepBomaganninie METOMH [JOKa3aTeJdbCTBa TeopeM o pasbme-
HEAX gnuces OuNE BechbMa ciosiuk. Kak 1 BO MHOTHX BOIIPOCAX
MAaTeMaTHKN, NPHBJEYEHNE TEeOMETPHIECKHX C000paskenmit
VIPOCTANIO [0KaszaTeNbCTBa sTux TeopeM. Hapoe pasbmenue
quciaa N Ha cjaraeMsle MOMKHO IPEACTABUTE B BUfie JHArpaM-
MBI, CTPOKH KOTOPOH COCTOAT B3 CTOJBKHAX TOSEK, CKOJIBKO eH-
HWI BXOGHAT B cooTBercTByomee caaraemoe. Hanpumep, pas-
6uenuio 7 =1 4+ 1 4+ 2 + 3 coorBercTByeT pgmarpaMma Ha
puc. 23.

Pas6nenns, oTIMYaIOMUeca JHAME TOPALKOM CIATaeMEIX,
My GylleM paceMaTpUBATH Kak ofMHaKoBHe. [lig TakuX pas-
GueHnit CTPOKN B [UATPAMME MO;KHO PACIOJIOKHTH TaK, YTO0H
HX ganHa He yOrpsana cBepxy Buma. i pome Toro, nepBHe TOYKY
B Kaskaol crpoke Mu 6yneM mM300paKaTh B OMHOM B TOM JKe
croabue. Takme puarpaMMsl Ha30BeM HODMALbHBIMU.

C DOMOMBIO IHarpaMM MOKHO JOKASHIBATH PA3HHE Teope-
MH 0 paszbmenmax. JloxameM, Hanpumep, 4ro 1i6oe wucso N
MONCHO PA3OUMDb Ha He Goaee, HeM M CAA2ACMBL CIMOALEUMU Joe
cnocobamu, umo u uucao N + m Ha m ciazaennz.

B camom nene, mmarpaMma, mao0pamcalomas pasbumenme
gucaa N Ha He Gosaee 4eM m ciaraeMsix, coctonT us [N TOdeK,
pacuolioxeHHkx He Gonee ueM B m cTpokax. [lobaBuM K Kaxk-
noif U3 TAKAX gmarpaMm croxlem, cocToAmuilt W3 m TOUEK
(pmc. 24, tne N = 5, m = 4). Honyuurca puarpamma, coc-
ToAmaA u3 N - m ToueK, PaCHOJOKEHHEX B m @TPOKAX,
npmIeM B Kaskoi CTPOKe OKaxkercA xoTA Ou ogma TogKa.
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O6paTHO, eCclW BajaHa AuarpaMma, cocroamasn us N + m ro-
geK, PacIoJIO;KEHHLIX B m CTPOKAX, TO, 0TOpachiBas ee nepBhL
ctonber, moaydmm guarpaMmy us N TogYekK, PACHOJIOKEHHEIX

ue Gojee 4yeM B m CTPOKaXx.
Mur yeTanOBEAK B3AUMHO OfHOBHAYHOO COOTBETCTBHS MEK-

ny nuarpamMmamm jByX BHjpoB. Ilosromy wucio pmarpamm

060X BUJOB OXWHAKOBO.
Hecronpko clojxiee [OKAa3LIBAETCA Clegylomas Teopema

diinepa.

L] . * [ ] * *
[ ] L ] L ] ® L ] [ ] . a .
Puec. 23, Puc, 24,

Pasbuenuil wucaa N una ue 6oaee, uem m cAG2AeMBLE CTLOALED
. m{(m -1
e, CHOAbKO padbuckull wucaa N +—(—2—_’l—) HG M HEPAGHWT

caazaemuz,
HoxkazaTempcTBo cBOAUTCA K TOMY, 9TO K KaUKIOH fEArpaM-
Me, maobpakaromeil pasGuenue uncia N ma He Gosee weM m

Pue. 25.

ciaraeMex, KoGaBiseTcs cieBa npAMOYroJNbHEE pasBmobep-
PeHEH# TPeyTrOJAbHEK, COCTOAMUE U3 M CTPOK TOUER, MOCJIO
wero gmarpamMma Hopmasuayetcs (puc. 25, rge N == 6, m = 4).

m (m 4 1)
Tax xax wmciao Touex B TPeyroJpEUKe pPaBHO g TO

nonydaeM gnarpammy us N 4 ﬂm—ztﬁ- TOYEK, COCTOAMYIO 13
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m crpok. IIpm aTom Bce crpokm pmarpammst SyayT pasiamasoir
JUIHHb, DOCKOJBLKY B HCXOZHOHN AMarpamme JIUHE CTPOK mpn
ABI;KEHMH CBePXY BHU3 HO yOmBaau, a JIAMHLE CTPOK Tpe-
YroipBUKa BCe BpeMma yBeamwaupaioTeda. Onucammuil mpewece
yCTaHaBIHBAET B3AHMHO OJHO3HAYHOE COOTBETCTBHE MEFKILY
nByMs TumaMmm guarpamm. Ilostomy wucno mmarpamm obomx
BHIOB OIMHAKOBO, 9TO W J[OKA3HBAET Ualle YTBeP:KIAeHHE.

Hapany ¢ poGanneEmeM cToA6mOB HIX TPEYTOTHHUKOB
9aCTO HCOOJB3YIOT noBopoT guarpamm ma 90° ¢ mocnenyromei

° Y . s
¢ * * . » o o s ®
Pre, 26, Pue, 27,

ropmanuzanmed (puc. 26). Ecanm cuenars Taxoe npeoGpasosa-
HEe eme pas, TO CHOBa HOJAYYIEM WCXOAHYI0 Auarpammy. Ilo-
STOMY BCe JUarpaMMH pacmafaoTcs Ha ABOHUCTBEHHK® NPYr
ApYTYy HDapH AHArpaMM (BupodeM, ACKOTOPHIE THATPAMME OKa-
8HIBAIOTCA OPH dTOM ABONCTBeHHEIMH caMu cefe, Hanpumep,
gmarpaMma Ha puc. 27).

Hoansyace ABOACTBEHHOCTHIO JHATPAMM, MOJKHO CPABHH-
BaTh pasbHenus, NONYUHEHHKE HEKOTOPHM YCIOBUAM Ha Be-
JHIUHY CIAaraeMhX, ¢ pasOueHuAMY, UOLIMHEHINMYA YCIO0BH-
AM Ha 9HCJIO0 cjaraeMmurx. Hampumep, copaBegiameo ciepyio-
mee YTBEDK/IEHHE,

Pasbuenuii wucaa N na caazaemve, He npesocxodawue m,
CMoAbEO Jice, CKoAbkO pasbuenuti N Ha He Goaee vem m cagzae-
MU,

B camom Rene, nuarpammel, uzobpaaiomne pasbuenne N
Ha CJarTaeMbie, He HPEBOCXOAANUE M, COCTOAT U3 CTPOK, HH
OJHAa W3 KOTODHX He JJHHHEe, 9eM m. 3Ha9uT, B TAKHX AHa-
rpaMMax He 6osiee ueM m cTORGNOB. A €CId NOBEPHYTH TAKYIO
pmarpammy Ha 90°, To momygYnmTCs mEATpaMMa, COJEPKAINAL
ge Goiee weM m CTPOK, T. ©. H3o0pasmanman pazbuenne TOro
me amena N ua He 6ojlee geM m cliaTaeMbix.

Touno Tar jKe [OKABHBAOTCA TAKHE YTBEP:KICHUA.
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Pasbueruil uucaa N Ha m caa20eMBlLE CIOALEO HE, CKOALKO
pasbuenuil N Ha caazaemwe, He npesocxodawue m, xoms 6ol
00HO U3 KOMOPWZL PASHO M.

Pasbuenuii vucaa N Ha uemHue ci02aeMble CMOALKEO dice,
ckoabko pasbuenuli, 6 komopule Kaxcdoe us wucea exodum ¢ uem-
Kol kpamHocmylo (pasyMeercs, HEKOTOPHE H3 YHCEN MOTYT
COBCEM HEe BXOAMTH, TaK KaK HYJb — UeTHOEe YHCJO).

Pasbuenuit wucaa N Ha HenemHble caazdeMble CTNOAVEO e,
croabko pasbuenuii N, 6 komopuie Eaxcdoe U3 cAazaemulT, Kpome
nauboavuiezo, exodum ¢ uemHol KpAMHOCIMbIO, & Haubosbuiee
caazaemoe — ¢ Hedemlitoll KpamHocmbio.

Paz6uennsn duryp :

PexyppenTnsie cOOTBOMOHNA NPHEMEHANTCA W IJIA pemenns
MHOTHX 3aJla9 TeomeTpmieckoll wromOGumaTopuxu. Haiinewm,
HAmpuMep, Hauboavuiee uucao wacmell, Ha kKomopbie Oeasm
naockocms n npamviz. QGoszmazmm sro umcno uepes U (n).
posegem (n 4+ 1)-10 mpaMyo Tax, 9106k OHA mepeceKkala Bee
panee umpoBefennne upsyuie. Torga ma Helt GypmeT n Todex
mepeceuenns, KoTopsie pasbmpawoT ee Ha n -+ 1 wacrm. Hask-
Aad B3 DTHX YacTell mpAHAMJIe;KET TPAHNNE OJHOl HOBO# JacTH
mrockoern. Taxmm o6pasom, Mol moayyunz gaa U (n) pexyp-
PEHTHOE COOTHOIIEHTE

Un+1)— U =n-41.

Yrobu maiith orciona U (n), npocyMMupyem oTH COOTEOIIEHHASA
orn=4p0on==%k—1 ayarem, aro U (1) = 2. Ilonyzaem

UR =24 @+3+...+ b =E1EE2

3naunT, » OPAMEX MOTYT JeJHTH MIOCKOCTH He Gojee ueM Ha
n?4n4-2 -
—5—— 9acreil.

Boiee cioxnoe peRyppenTioe COOTHOMEHHE HOJYJaeTcsd
OpHA pemeHUn ClefyIomell sajaum.

Croavsumu cnocobamu moxcko pasbums eunyranii (n + 2)-
Y204bHUK HG MPEY20AbHUKL JUALOHALAMU , HENEPECEE A UUMUCA
SHYMPU BM020 MHOZOY20ALHUKAQ?

OGozraumm mcroMoe ducio cmocobos zepes V (n). Bube-
peM B muoroyroasHure 4,4, ...A4,4,.14,+, NBEe cocegume
BePIMUHHN, HanpuMep A,4; ¥ A,y B Kajxnom pasbuennn Ha-
Iero MEQTOYTOABHHKA NA TPeYTONABHNNKH HAUJETCH OJUE U
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TONBLRO OFUH TPEYIrOALHHEE o cToponoft A 4 A 4. Ero rpers-
el Bepmmuo#l MokeT GrTh n106asA ms pepmms Ay, ..., 4,.
Ecawu atoit Tperseil Bepmunoi sisagerca g, 2 s < n — 1,
To mocie ymameHus TpeyroasHura A A, 4,4, MHOTOYTOJXD-
nmK pacoajgaercs Ha (s - 1)-yroasumx #m (n — s - 2)-
yroapnuk (pue. 28). Ho (s + 1)-yroapuEr Moxilzo pasOnTh
na Tpeyroasauky V (s — 1) coocobamu, a (n— s -+ 2)-
yronpask — V (r — §) cnocoGamu. Iloaromy B caay npapmia
opomsBeieR na umcio pazbueHwii, B KOTOpHE BXOAUT Tpe-
yroapuuk A,A ;4,4 449, paBuo V (s — 1) V(n— s). B cayuae,

Puc, 28.

korna 8 == 1 man s = n, N0JNyUALTCH UMb 0AHAa YacTh A HO-
sToMmy Hago nonoknts V (0) = 1. Ilpumensn npasmio cymmsl,
y6exxaeMcd, 4T0 COPABEIINBO PEKYPPEHTHOE COOTHOIMEHH®

V)= VO V=D +VO) V=2 + ..
e + V(n—1)V(0), 19)

rpe V (0) =1, Hwxe (cm. cvp. 182) Gyner norkasano, 9r¢ pe-
[IeupeM HTON0 COOTHOILEHMS ABAACTCA

4 1 13
Vin) = P Can-

K toMy e peryppeHTHOMY COOTHOIMEHHMIO NPHBOMUT ClICe
AYONasa 3a5a4a, BOSHURAKMAL B HEKOTOPHIX BONPOCAX KBaH-
TOBOH XUMUH.

Ha oxpyacnocmu sadann 2 n mover. CEoavEuMY cnocobamy
MONCHO NONAPHO COeTUHUMb SMU MOLKU N Henepecekaioulmuca
ompeskamu?

Anredpa koMOMHATOPHKH

Meton mocneq0BaTelLHOT'0 BHYHCIACHUA IO PEKYDPpPEHTHEM
fopmyiamM, XoTA B Hale:keH, HO YK 09eHb OZH0ooOpageH.
Kpome roro, nonnpayach aruM MeTOLOM, ME LIOJNY9aeM MHOTO
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naaumaet madopManum — HAM HYKHO, Hanpumep, HaiiTm
Cs (8, 15), a pasa »TOro HOPUXONUTCA HAXOAHWThH 3HAYEHHA
Cq (n, N) opu Bcex n < 8. CymecTByeT MeTOf, 3HaYHTENHLHO
YCKODAOMUA pacueTl M HO3BOAAMEE GhicTPO 0GHapy:xm-
BATh pasiudnbie cBoficTBa maywaeMnx umces. Or ocHOBaH Ha
MCHOOMb30BAHNE MHOIOWIEHOB W GECKOHEYHHX pPALOB, KOad-
{WIMeRTaME KOTOPHIX CIY;KaT 9TH YHUCAA.

Hagnem ¢ camoii npocToil 383/1a4ln — CKOABKUMU crocobamny
MOKCHO noayuumb k evinadenuli 2epba, 6pocas monemy n pas?
Cravana mepeumcjmM Bee CAydad, KOTOPHE MOTYT HOMYYUTE-
¢s, ecaM n pas KugaTh MoHeTy. Hamunii Taxoii caydai sana-
ercA KopTe:xkeM AJUHE 1 B3 OYKB «r» (rep6) m «p» (pemertra).
Bynem BMecTo aTnx GyKB uucarh x 1 a. Bce KopTe:kd JTHEH n
n3 6yKB & U @ NOJydaTcd, eCaIn B3ATH (Z - a)®, mepenmcaTsb
B Bage (x 4 a) (z + a) ... (zr + a) (n pas) u packpHTb cK0O-
KU, BHNACKBASA B KQKOM WieHe OyKBH B HODALKe NOABICHHA,
He mepecTaBiAA OYKB ¥ He 3aMeHAS NPOUBBENCHHS OXMHAKO+
BeX OyxB crememamu. Haupumep, B pasnosxenun

(x+a)(z+ a)=zz 4+ za + az + aa
YJaCTBYIOT BCe ROpTe;KM AnuHAsl 2. Mb1 sHaem ysxre, uro wmeno

KOpTeel AAHWHE 1, B KOTOPHE BXOLAT A GYKB z @ n — &

OyKE a, paBHO Ck. HosroMy, saMensAs mpouUsBeeHAA ONHHAKO-
BHX OyKB CTEHeHAMYI M LPHBOZA HOZOGHEE IEHH, HOJyyYaeM
pasiioKeHus

@t+a)=Cz"+Cx" a4+ ...+

o+ Chz¥a™* 4- ... 4 Cla™ . (20
910 pasemcTBo maswBawT «GmEOoMoM HrwTomas, xora, rak
roBopuyioCh B rjiaBe I, OHO 6LIJIO H3BECTHO 8a HECKOQJIBLKO COT

aer mo poxpenus Huoroma. Ilonaras B meM @ = 4 m nepe-
CTaBiififd claraeMrble, mojyuaeMm

n

(1 a2y = D Cha®. (1)

k=0

!

Hrak; MH UDHIIIE K HOBOMY Ompelefenuio 9ucea Cr — oHm
OKasanuch Kospdunuenramu npu z* B pasnomenmu (1 + z)°,
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JpoSante mpegvernt

Mz onpenenung Cy' Kak YACTO M-IOJMHOKECTB B /2-MHOMKECTBO
X. 3pecs aucaa m 7 n KOJKHE OHTH HATYPANbUIRMA WIH, IO~
CHKOJBKY MBI OIyCKAeM M NYCTHE MHOKECTBA, B KpaiineM cay-
gae myasmu. Ha gpoGuniMm, BH 0TPUOATENIBHHIMA OHH GHITL
o€ MOTyT — HeJb3A TOBOPHUTH, YTO B HEKOTOPOM MHOKECTE®
—6 mpegmetos mam 7/9 upegmera.

Ho y uucen Cp cIHMEOM MHOTO 3aMEYaTeJbHEX CBOMCTB.
MoaroMy xoTenoch Gu BHATH 38 TECHEE® PAMKH HATYPAJBHEX
anmces u ompefenurs Cy 1A A106bX sHAYCHNUH 12 @ M TaK, 9T0-
6H BCe MaK xoTA Gl OOYTH BCe HX CBOICTBA COXPAHWJINCH U
mocae Takoro oboGuienua. Ty 8agavy yoAI0ch PeIIATh Jiise-
py. Ogmaxo ero pemenne OCHOBHBANOCH Ha HHTEIPATBHOM MC-
9UCACHUN. DHTH MOsKeT, HE BCe UUTATeJIH 3HAKOMH ¢ HOM —
Beb B mpenuciaosnd Onio ofemaso, uTO0 KHATY CMO)KET 4d-
TaTh U WMKONBHEK 8-ro mam 9-ro wiaacca. [loxasmem ceitaac,
xarg 6es BCAKMX HHTErPajoB MOKHO onpejeiuTs wmcia Cj
A nwolwx spavendmii n (HO DpW HEAHX HEOTPHIATEIbLHHX

enawennax m). Iaa sroro sapumem Cy B ciefyiomeM Bmje!

C:‘nan(n-si)...(n—m+1). 22)

1'2navm

IIpaBaa gacTh paBemcTBa (22) mMeer cMmuca mpd a06EX
snagenuax n. Mu mpaMeM BHIpakeHWe, CTOAINE® B HPaBOif

uactu (22), sa onpegenerne C; mnpH a6oM 3HAICHUE B

CrmzlmfoEomtl, (23)

CooTHOmMeHEA, [oOKABaHHKE HaMu Jiia gucen Cy ;. 0CT0TCA
B GonbIIMHACTBe ciydaeB BepHHME X fag uucen Cyx. Jleao B
TOM, 970 IIpaBasd YacTh paBeHcTBa (23) — 8TO MHOTOWIEH OT Z,
a B aarefpe MOKa3HBAIOT, 9TO BA MHOIrOWIeHA OT ¥, PABHEIO
IpH BCEX HATYPANbHHX SHAYCHWAX ¥, PABHH M UDPH 0CTalb-
HLIX SHAYCHHAX Z.

Hao 6yayr B pannHefimeM mATepecoBaTh sHadenusa Cy
OpH IEJIHX OTPENATENLHHX gHuwenuaAx n. llyers n = — k.
Torna

™ — (=B(—k=1)..(—k—m+1)
-k = 1.2...m

m 1...k —1 m m
o (= ) B O ) () (24)
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Pan Herorona

Hrag, npunaroe ana gopmyns (20) naspanme «Gunom HewoTo-
Ha» ¢ TOYKH 3PeHHd WCTOPUA MaTeMaTHKH HeBepHo. Mcrum-
nag sacayra HeioToma saknogaliachk B TOM, 9T0 eMy yAaJI0Ch
06o6murs fopmyany masa (e 4+ z)" ma cnydail HeneJabXx HOKa-
sarteseit. HpioTom mokaszan, 9ro €CHH 4 — MOJOKUTENBHOS
uncno u | 2 | < @, To {aa moboro feHCTBATENBHOT0 3HAYCAUA
¢ WMEeeT MECTO PABEHCTBO

(@+x)* =0 +Coo* x4 ... FCha* M - =

. z e f « \E ) 5
=aa[1—}-(,§(—;)——)—|—...+CL‘(—a—) ~{-...J. (25)
3necs CE — Bremennne srnne amesa. Tonbko Teneps moiy-
9EI0CH HE KOHEYHOE MHOJKECTBO CIaraeMsx, a GecKoHeuHHI
pan. B cayuae, korga o = n— HaTypalbHOE YNCJI0, HAYMHAA

¢ HEKOTOPOTO MeCTa BO BCE BHPAaKENEA [ Ck Bxopmr croGxa
(n — n), o6pamanomasn sTa KoodPuIUenTH B HyJs. Mmenmo
[OTOMY IPH HATYpaXbHHX SHAYEHHAX G BMecTo Oeckomed-
HOTO PAJa MOAYYaeTCs KOHeUHAs CyMMa.

IlokasatenncTBo Gopmyns (25) B o6mem Bune Tpebyer npu-
menenns gaddeperumansyoro ucyncaesna. Ecoimo = — &k —
nesioe OTPHIATENbLHOS YUCI0, OPMYlia [HOKABHIBAETCH Mare-
MaTHUYECKOM UHAYKUmEH mo k.

Panenctso (25) cnpasegaueo amms upm |z | < a. Ecan
HeOCTOPOKHKLHA gnTaTesb monpobyeT moxoxurs B obemx vac-

TAX STOr0 PaBeHCTBA @ = — k, z = a == {1 u BuDbejeT Ha
3TOM OCHOBAHHIMN «3aMeYaTelbHy» GopMyay

- 1 2 3 n

2k=1—'ck+ck+1—ck+2+‘--’ e (Zb)

TO OB COBEPINUT CEPhE3HYI0 OMUOKY — Belb COpPaBa HANHCAH3
cyMMa LeJIRIX 9Hces, KOTOPasA HEKAK He MOKeT PaBEATbCA 27,

B XVIII B., xorma Teopma 0GeCKOHEYHHX PAJOB ellie HO
OnIa JeTaJbHEO W3yueHa, nofo0HHe OmMuOKE Jelalum N H3-
BeCTHHE MaTeMaTUKH. [loHago6MIACH JeCATHICTAS HanpaKeH-
HEIX HCCJIeNoBaBMii JJd TOr0, 9T00H BHICHHATH, WTO JK€ TaK0O
cymMa GeCKOHETHOro PAfa, B KAKHX ClydJasX OHA CYHIeCTBYeT,
KOIZa MOKHO HEePEeMHOMKATH PANH KaK KOHEYHHE CYMMH, &
Korfa Heabsd H T. A. OKasaioch, 970 TaKO# pAf, Kak B ¢op-
myne (26), He mMeeT CyMMH (HAM, KaK TOBOPAT MaTeMAaTHKH,
pacxonmrea). BopodeM, caenyer ckasars, 9To B Konne XI1X =.
HOHATHe CyMMH OecKoHeyHOro paga 6o o06o6meno m GHIE
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KaHH, B 9ACTHOCTH, TAKWE OMpefieJenns, upA KOTOPHX ¢op-
myaa (26) upuobperana emsuica, Ho atu Bonpoch BuxopAaT sa
paMKy Hamell KHHIM.

Mponssopamue PpyHxnum

Mut Bmpenw, uro supaxenue (1 - x)" okasanoch TeCHO CBH-
sammHM ¢ ancaamn Ck — a1n amcna ApasoTea KoddPUIEEH-
ramu npa ¥ B pasnoskenuu (1 + z)" no crenensm x. BooGmie
prpaskenne f (z) HasHBaIOT hpoussodawel gyrnkyueld pis Iu-
CONL Gg; + .+ 5 Qpy o« « -, €CIHE pasIosKeHue f () mo cremensaM
uMeeT BHJ

f@) =a, +ax+ .o + ap2” + ...

Haiinem, mranpuMep, MpoU3BOAAMY0 QYHKINIO ANg 9HCIA
cnoco6oB mpepcTaBuTh N B BEJE CYMMb! 7 CJAraeMbIX, KasKpoe
H3 KOTODHX PaBHO OfHOMY 3 qucea Ky, ..., kp. Ur0o6H B
DOKas3aTeje CTeNeHN MOJYIAIECE TAKTE cjaraeMue, Hajo BO3-
BOJANUTH B CTeNEHb cyMmy zft - ... - "™, A Tak Kak 9HCIO
cjiaraeMHx paBHO R, TO U BOSBOJNTH HAJ0 B n-I0 cTeneHL.
WemMn ciaoBamm, mpm pasaokenunm (zf - ... 4z m)“ mo
cTeHeHAM Z Koa(duuuentom npu z¥ 1 ORa)KeTcs HCKOMOe JHC-
10 caocoboB.,

B gacTHOCTH, €CHIN ONYCTUMLIMA S3HAYCHEAME CAAraemhx
apasoTtcea gmeaa 0, 1, ..., m — 1, T0 aucao coocoGos mo-
nyamETs cyMMy N, CKIafBIBas 1 ClaraeMsx, PaBHO Cn (n, N).
IToaTomy

(1—[—:c—l—...—l—:c"‘“l)"=20m(n,N)xN.
N

Ipomssogamyo ¢yrrnuo ara gucea Cp(n, N) MoxHO
8aIMCaTh MO-IPYIOMY, €CJIH BOCHOJAb30BATHCA (OpPMydOH N
CYyMMH TeOMeTPHYECKOH HPOTrpecCHm!

Azt ...+ 2™ = “;’”727
x
Pasnaras (1 — 2™)" u (1 — z)~™ mo gopmynam 6mmoma Heio-
TOHA, WONyTaeM

Com (0 N) = D (— DFCRCRN-kma 27
i

(1 —z™" (1 — )™
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(cyvMmpoBanme BefeTcA O TEX WOp, WMOKA BHIOIHAETCHA He-
paserctso N — km > 0).

H pouspopsniue YHKIMA MOKEO HAIIACATD 1S BCOX 3ajaY,
PEHICHIIEX BLINIE METOOM PEeKYPPeHTHEIX cooTHomerni. Ha-
opuMep, AaA 3azaga o6 ymmate cyMMul B [V Kom. MOHETaMm
HOCTOMHCTROM B Ky, ... Kk, KON., mpAYeM KaKNasg MOHeTa
MCIONb3YETCS MUNIb OfAH Pas, IPOU3BOLAMAad QYHKINA uMeer?
B

(1 +z8)... (1 + z™m).

Cuacrnmpeie Tponneiifycasre Gunern

Herxoropnie JOQW CYATAOT MECTH3HATHLIE HOMepa Tponied-
Gycnnix GMIETOB «CYACTIMBHMIY, €CIH CyMMa DepBHX 3 nudp
paBHa cymMe mocaegamx 3 mudp (Apyrme, BmpodeM, Openmo-
YUTAIT CKIANHBATH TUPPH HA YCTHHX B HEYETHHX MECTax).
Hanpumep, 6maer 615 372 «caactausrin, Tak kak 64-1-+5 =
=34 7+2=12.

Yrobpl HaATH TECAO CYACTAMBHX Ounetros, saMEeHAM IO-
caeqane 3 mudpu ux gounoauenusmu fo 9. Hanpnmep, mecro
615 372 Bossmem 615 627. Torma moayumrca Gumiuer, cyMMma
nudp kotoporo pasua 27 (ranpmmep, 6+ 1454+ 6-4+247=
= 27). Tark rax nudpu 8 Guwiere npuEEMaloT 3Havenus ot 0 o
9, gumesro mEGP B KaagioM HoMepe paBHO 6, a MX cyMMa paBHA
27, TO mOJCTET CUACTIMBLIX GUIETOB CBONHMTCHA K OTHCKAHHIO
smagenua Cy, (6, 27). A oTo BHaveHHe MOkHO HaiiTa mo dop-
myae (27)

]

C10(6, 27) = 2(— 1)"CiChaon =

k=0

= C3 — CiC% + CIC%s = 55252,

HaGopsr rups

B marasgEax mpmMemAnT rupm pasmoro secar 4, 2, 3, 5,
10 xr m 7. x. Taxoii @aGop THPb CIHOKMICA HCTOPHICCKH
o MeHATH ero Gmso Om, BepoarHo, HememecooGpaspo. Io
¢ TOYKE 8peHma KomOmmaTopuxE OGojee ypadeniM OHI O
geolt maGop rupk: 1, 2, 4, 8 kr. Oa nosBonuA Gn OTBEMABATH
xo6oe mesoe uucino kmaorpamyon or 1 go 15 wr. llpm aTom
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RaKALE Bec nodygancs 6 enuuHCTBeHHRM o6pasoM

1=1, 6=14+2, 11 =8 +2+1,
22, T=4+241, 12 =8 44,
B=1-12, 8 =8, 13=8+441,
b=4, 9 =841 14 =8+4+2,
5=4 1, 10 =8 12, 15 =8+ 4 +241.

Boo6me, mvea oo opuofi rmpe Becom B 1, 2, 4, ...,
2" Kr, MOKUO eRUACTBEHHKM 006pasoM noxydaTk d1060if Beo
or 1 no (2" —1) kr, KAagA CUpPH HAa OQHY YaWIKY BecoB. JT0
yTBepsxaenne MoKHo 6oui0 6m [OKa3aTh, HCIOJIB30BAB NO-
OyJadapuyio cefiuac [ABomdnyw cmcremy cduciesmda. Ho obo
0YeHB IPOCTO MOKA3bIBAETCA € HOMOIIBIO HPOR3BOMAIIAY
¢ymaxnmit. Ecnim B BRIpa)keHnn

S@=0+2 @+ (t+2z)...(1+2"

pacKpuTh CKOOKH, To KosdPunuenrom npm zN Gyner umeno,
MOKA3HBAMINEe, CKOIBKEMA Coco0aMi MOMKHO NIpejcTaBHTh
N B Buge cymmu uwucen 1, 2, 4,..., 27 Gepa Rampgoe m3
gnx He (oJjiee OJHOTO pasa.

Bmecto Toro uTo6H packphBaTh ckoOKHM, yMHOKAM S ()
Ba 1 —z n Bemommmy, u9ro (1 —2) (1 + 2) =1 — 2%,
(1 —2%) @ + 2?) = 1 — 2* u 1. n. [losTomy, cBepHYB BCe
OpowW3BeeNnd, MH HOJYYAM B KOHIE KOHIIOB

(1—2)S@)=1—22""

{— z2'n+1
m moromy S (x) =—
IH He YTO NHOe, KAK BHPA/KeHHe AJA CYMME reoMeTpHYecKOMH
OpOTpeccHn O 3HaMeHaTe/ieM £  NepesiM wieHoM {, coeros-

meit ma 2™ unenon. [losromy
S@=14+z+2>F234...+ 22",

Tlonygennoe paBeHcTBo B HOKa3HBaeT, wro n6oe maTypansh-
goe umcio ot 1 mo 2™'—1 MOKHO exMHCTBEHHHM O6pasoM
upeacTaBATH B BUue cymmu umcex i, 2,..., 2%, Gepa mx He
Gomee ommoro pasa.

C aare6pamueckoil TOYKH B3PCHMA OPOBEACHHOE [OKasa-
TEJBCTBO OCHOBHIBAJMOCH HA TOM, 49T0 MHoTowlen 1 -+ z +
+ a2+ ...+ 2" opu k = 2™'—1 ponyckaer pasiuokeEne
ma maosxmrenn 1 4z, 1 4+ 22, 1+ 24,. .., 1 4 28" Ecum
OpH KakoM-HuOyIb RPYyroM 3HAYeHUD Kk yoacIcA PAasic KHTh
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3TOT MIOTOYJICH HA MHOIKATEJH, TO TOM CAMHIM MH Hafifem apy-
rue HaGOpH rUph ¢ AHAJOTHIHHEIM CBOHCTBOM — JI060f Bec
ot 1 o k Moxer 6LITH MOJNYYeH eJEHCTBOHRHM 06pasoM myTeM
BHGOPA HECKOJBKHX MMpPh W3 9TOro HaGopa (mpm dTOM, ecin
B 71a60p BXOJAT TAPH OJHOTO W TOTO jKe Beca, OHH CYATAKTCH
HepasAIAMEIMA [Pyl OT Apyra, # HaOOpPH, OTIMYAOIHEeCH
IAMb TeM, KaKag UMEHHO TMps JAHHOTO Beca B3ATa, OTOMKe-
CTBIAIOTCS).

W3 Bcex naGopoB co CBOHCTROM EAMHCTBEHHOCTH [BOHY-
auii wabop 1, 2, 4, . . ., 2" cocromT W3 HaEMMERBLIIETo THCIIA
rups. Ho ecnm ne TtpeGomarh, urobm Bee THPH Jedkaau Ha
OJHOH JalIKe BECOB, TO KOJHMYECTBO HPh MOYKAO YMEHLIIHATD,
B aToM ciyuae mocrarouen «rpomummiiy HaGop: 1, 3, 9, 27, ...
vy 3™ Kr. C moMompbio Takoro Habopa MOskHO, HCLONB3YA 008

- n+y
YanIKd BecoB, HoJdyunTh A0bo# Bec o1 1 Kr no -1 5 1 KT.
n+l 1 3n+1 —1

Nasivm caosamn, A10606 Heja0e Yucjio 0T — 5 10— i

MOKHO OPeACTaBHTH EJWHCTBEHHEIM 06pasoM B BHIE CYMMH
HEKOTOPHX 4mcea m3 mabopa -1, 43, ..., - 3" Gepa
Kayggoe umedo e Goxee oxnoro pasa (smakwm -- m — cooTmer-
CTBYIOT TOMY, YT0 THPH MOLYT JIe}KaTh Kak Ha APYTOH damiKe,
YeM B3BeMUBaeMLH ToBap, Tak W HAa TOU ke 4amke).

U1068 [0Ka3aTh 9T0 YTBEp;KIeHHWE, [OCTATOYHO BBATH
BHajKeHNe, B KOTOPO® BXONAT HE TOJIBKO NOJOMKETENbHBIE,
HO H OTPHITaTeJbHLEe CTeHeHU T

S@ =@+ 1+2)@2+1+4+2% ... (2% + 1425

n ymuEoxuth S (z) Ha 1 — 2.

3agaun K raase IV

1. CroxpkuMn cnocob6aMn MOKHO PasiOKAThL B gBa wapMana 9 Mo-
HeT PasINYHOTO HOCTOMHCTBA?

2. CronprEMH cHmoco6aMdm MOJKHO pPAaCHPENeNUTh MeKAY TpeMA
JOgPMH 37 PasAMYHHIX DPegMeTOB TaX, YTOOH KaMILA MONYyYHI n
TIpeiMeTOB?

Jd. Jamn 2n asjeMenrtoB. PaceMaTpmBaoTCH BCEBOSMOKHEIE pas-
OmeHNA STHX DJEMEHTOB Ha MapH, OpHYeM pPas3OHeHHS, OTAWYAIMINECH
APYP OT Apyra TONLKO HOPAAKOM 9JE€MEHTOB BHYTPH Hap H HOPAZKOM
PacHONOMeRNs Nap, CUATAIOTCA coBlagamuMa. CKONBKO CYIIeCTBYeT
PasIAYHKX DPasCHeHmiA?

4. Pemure 1y e 3ajady, eCaE pasbuBalIca np 2AeMEHIOB H3
n rpynn oo p SNeMeHTOB B KaxKgod rpynne,
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8. Croapktmit Ciotofamm Momuo pathpegenutrs 30 paGoumx Ha
8 6pmragu 1o 10 yenoser B ra:xgon Gpurage? A ma 10 rpymn o 3 gedo-
BeKa B Kaao#l rpyunme?

6. CroabKEME crmocoBaMym MOMKHO pasuennTh kojopy ms 36 wapr
moNonaM Tak, YTOGH B Kaskmoil nadke Geuro mo 2 rysa?

7. CROIBKEMY CIOCOGAMHE MOMKHO pasnoxuts 10 kEET Ha 5 Oamne-
poneit mo 2 xkEurm B Kaykgod (mopanok Gamgeposieil He NpPHHEMAETCH
BO BHHMaHWe)?

8. Cxrombkmmm cnoco6aMu MOKHO pasnoxuTe 9 kEpp Ha 4 Gampe-
poam mo 2 xmurd m 1 Gammepoas B 1 KEArY?

9. CxoapkuMuE cmocofaMu MOKHO pasnouTh 9 kEmr mEa 3 GaHje-
ponu N0 3 KAACA B Kammou?

10. CroapxuMu cuocob0aM® 3 4YeJOBeKa MOTYT pasfelATh MeKIy
coBoit 6 ogmmaxoBHX s0IOK, 1. anenncus, 1 causy, 1 MaBnapms, 1 rpy-
ury, 1 a#iBy u 1 xypmy?

11. CronpkumMm cmocobaMm MOMKHO BHRIDOJHHTL 3TOT pasfges Tak,
qro6H Kajxpbiii mogyumn 1mo 4 maoga?

12, Jluna 4, B u C nMeror no 3 a6a0Ka Kamanid ®, KPOMe TOrO,
A mmeer 1 rpymy, 4 cumsy m 1 aitBy, B mmeer 1 ameancum, 1 ammon
u 1 xypMmy, C mMeer 4 masgapnH, 1 nepenk m 1 a6pmroc, CROABKIMN
CIIOCO0AMH OHE MOTYT pacIpeflelHTh Me:xny coboil sTm $pPYRTH Tax,
4TOGH KasKgHi moaywma mo 6 mirogos?

13. Iloesny, B KOTOPOM HaXORHMTCA m MACCAIKUPOB, NPOACTONT Lie-
aaTh 1 ocTamoBOK. CKOABKUMY CHOCOGAaMP MOLYT pacmpegeldaTnCs Iac-
CasKAPH MKy STHME OCTAHOBRaMm! PeminTte Ty ke 3amady, eCid ydu-
THBAETCA JAUIIb KOJMIECTBO NACCAKUPOB, BHITeNIINX HA Ka:KAOH OCTa-~
HOBKeE. ’

14. CroapxmMmu emocoGaMm MOKHO pasnokmts m + p -+ n pas-
JNPYHHX OpegMeTOB Ha 3 rpyunmn Tak, 9To6H B mepBoil rpynme Onuro
m, BO BTOPOH p W B TpeThedl n mpeyMeTOB?

15. CroapKEME CcnocobaMm 12 HATAYKOB MOKHO  DABIOKHTH IO
HHTK?pa:-SJIH‘IHHM maKeraM, ecid HE OgWH NaKeT He HO/KeH GHTH Iy-
CTHIM

16. CrompruMmu cuocoGaMm MOKHO paccTaBaTh 20 KHHD B KHEI;KHOM
mrady ¢ 5 DoXKaMH, eCIM KajKAas DOJIKa MOMKET BMeCTHTH Bee 20 xuur?

17. CroapkmMu cmoco0aMHE MOM(HO HageTp O PA3JIHYHHX KOJEI
fga NaJbOH ONHOH PYyKH, WCKIYas GOXpmOA majer?

18. 30 uemomer romocyior mo 5 npepnosxeHusM. CROJIBKEMHA CIO-
cofaMu MOTYT pacIpefeauThCH FOJ0Ca, eCIH RaKAbH FOIOCYeT TOJIHKO
8a OOHO TPe[JO/KEHA® M YYHTLIBAETCA JUIIL KOJHIECTBO TOJNOCOB, IO-
JAaHHEX 3a Kaoe OpefiioyKeHme?

19. B xomeabke aemmr mo 20 momer pocrommE¢teoM B 10, 15 m
20 xon. CronpkumMu cmocofaMm Mo;KHO m8 9Twx 60 moHer BRGpars 207

20. CTopoHH KajKKOH# ¥M3 JBYX RIPAJBHRIX KOCTed NOMeYeHE! 4HC-
namaz 0, 1, 3, 7,15, 31. Croapko pasimdgHEHX CYMM MOMeT HONYYMTHCA
[npH MeTaHHH 9THX Kocreil?

21, CropoHH Kaskmo#f U3 Tpex HrpaJbHHX KOCTel MOMeYeHH UHCIA-
mm 1, 4, 13, 40, 121, 364. CKOMbKO Pa3/AHIHKX CYMM HOXYYHTCA IPH
MeTaHRNW 9THX KOCTeid?

22, Kuparor 6 wmppaibHHX KOCTel, HMEIOIGUX pPa3iWIHHE KBETA
B DOMedYeHHHX wyncnamu 1, 2, 3, 4, 5, 6. Bo crousknx caydanx oHm
uan;{-r onuH pug oaros? J(Ba Buga? Tpu Buga? Yernpe suga? Ilate sm-
gos? Illects smpoB?
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23. Bpocawot n urpaibHHX Kocreft. CrOZBRO MOKeT HONYYHTHCA
PeSIMYHEIX DesyJNbTaTOB, €CHH PeayibTarsl, OTAMYAommecs Npyr OT
Jpyra UMb NOPAJAKOM OYKOB, CUMTAIOTCA OIWHAKOBLIMHE, A HA KaIKAOH
Koctm mHamecenm 1, 2, 3, 4, 5, 6 ouxos?

24, CROABKUMI CIOcObaMm MOKHO NpeicTasuth wmcxo 1 000 000
B BHie IPOH3BEJEBHA TpeX MHOXETeNell, ecqu HpPON3BeAeHH:d, OTIH-
qaonecs HOPAIKOM MHOMETeneid, cumraiorcs pasaudrnMu? Pemnte
Ty e 3a7auy, eCJHH LOPAJAOK MHAOKHTeNell He YUUTHBaercsd.

25, CRONDKEME CHocoBaMu MOMKHO mpeacraBurhb gucao 1958 B Bnge
CYMMH [OCHCLOBATEILHENX HATYPRJBHLIX 9YHCOM?

26, CKoApPKDME crnoco0aMy MOKHO PasbuTh HaTypalbHOe WHCIO
Ha CyMMy & HEOTPHOATeNbHBIX MEJLIX CTaraeMHX (ClaraeMble, OTiA-
QAKOIAecs HOPIAKOM CAaracMbIX, CHUHTAOICA DAasJUTHLIMH).

27, CxoabkuMH cnoco0aMm MOKBO paspesath OKepenbe, COCTOA-
mee u3 k nonapno pasaumgHLX Gycuu, Ha & gacreil (pesaTh MOKHO TONb~
KO Me:xrgy Gycmmamm)?

28, Cronpxumnd criocofaMm MOKHO pacHpegenuTh 28 wocrelt fomA-
RO Meskny 4 mrpoxamm? CKOJUBKO CPefE dTHX CLOCO0OB TaKkAX, 910 Hr-
pox A umoayuaer 7 «iyGueid» (r.e. wocreit (0; 0), (15 1), (2; 2), (3; 3),
(4; 4), (5; ) u (6; 6)? CxoxnpKo cmocoGoB paclpejeieHns:, OPA KOTO-
PHIX XOTh OJHH U3 HTPOKOB Hoayyaer 7 ¢ayGaei»? Bo CRONLREX CIyIany
urpox A noayant 6 «pybiaeii?

29, CromevKuMu cmocofaMm MOKHO DPa3faTh KOMOKY 8 52 KapTH
13 urpoxaM o 4 KapTH RaxgoMy wrpoky? Pemmre Ty ke sajawy upu
VCI0BAM, UTO KAMKBIE TOJKEH LONYYHTh N0 OfHON KapTe KAMKIO# MacT,
Pemure Ty 3Ke 3apa4y OpH YCJAOBBH, 9TO OUH AFPOK AMEET KaPTH BCEX
yeTHpeX MacTeil, a OCTAalbHKG® — KADTH OJHOH MacTi.

30, CxonbKEME CmocobaMBp MOKHO PasfgaTh 52 KapTH 4 AFpPORaM
TaK, 9T06H Kauquil DONYYHA DO 3 KaPTH TpeX MacTedl m 4 KapTa YeT-
BepTO# MacTm?

31, CronsgmMm tmocoGamu MOKHO pa3gaTh 19 pasamaneix mpen-
MeTOB 5 y4aCTHHKAM TaK, 4T0GH 9eTBOpO M3 HHX ODONYIHIW O 4 HpeA-
MeTa, 8 OATHA — 2 mpepMera. Pemnte Ty e sagady, eciau Tpoe HOdY«
gajoT 00 4 mpeaMeTa, a JBoe — 10 3 mpe/Mera,

32, Hueerca n Oap pasimiuunix npegMeros, Hafigure moanoe wmcio
BHGOPOK H3 DTHX HpejMeTOB (fBe BHOODKH OTAHYAIOTCA QPYP OF gpyra
€OCTABOM, HO HO HOPAJKOM IDEIMeTOB).

33, CroabkuMnu cunocobaMu 4 YepHHX mwapa, 4 Gexsix mapa m 4 ¢m-
HUX TAapa MOTYT GHITH PasiO:KeHH B § PAsINYANY HAKeTOB (HEROTOPHe
maxeTH MOPYT GHTH IyCTHIMEA)?

34, CROJIBLKMMHE cOOCOGAME MOKHO DAas3iOKMTB 3 MeTaJdWieCKOX
py6aa uw 10 DONTHHHEKOB B 4 pasiuIALIX maxera?

35, Pemnre 3apauy 34, ecnd HaKeTH HePasAHIHMEL.

36, CronpKEME criocofaMH MOMKHO BHOpPATH 4 KEEIMWH B 3 My/KIAH
n3 9 JKeHIIUH W 6 MYy:KIHMH, ec/d ;KeHRHHN & Hb He Moryr GHTH BHbpa-
HH OfHOBpeMeHHO? Pemure Ty ke 3anady, eciu OfHOBPEMEHEO He MOFYT
GHITH BHOPARHH MY;KYHHH ¢ B d, 8 TaKiKe, eCl1H He MOry? OHTH OgHOBpe-
MeHHO BHIGpAHH KEBIIAHA @ ¥ MYX4HEHA o,

37. CroapraAME ciuocobaMy MOKHO IOCTABHTEL Ha NMIAXMATHYIO [OC-
Ky 2 KoHeil, uro6H OHE He 6WIE ApYTD apyra?

38. Joramure, 9T0 IOJHO® KOJMYECTBO pasGmeHmit gucia n Ha
czaraeMsie PaBHO KOIWYeCTBY pasmeHmit umena 2n Ha R CJIAPaeMHX
(mopAZOK CaaraeMHX He NDUHEMAGTCA BO BHHMAHHG),
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39, CxoapxmMm Cmoto6aMm MORHO pacHONOKETH B 9 mysax 7 Ge-
aux B 2 9eppHX mwapa? Yacrhb xys MO:KeT GHTH OyCTOH, a JIysH CYATa~
I0TCH PABINTHBIMHA.

40. CxoapxmMm cmocobGaMm MOKEO pacnpenennts B 9 aysax 7 Ge-
anx, 1 wepEmit @ 1 Kpacunit map?

41. CromprnMu CmocobaMm MOMHO pasmaTh 27 kump qumam A, B
m C, utobut A u B nonyuunu smecre Bapoe Gonnme kamr, e C?

42. B audr pouy 8 yenoBer. CKOABKAMA COOCOGaME OHH MOTYT
BHITITH Ba 4 aTaykax Tak, 4To0n Ha KajsKgOM 9TajKe BEIIEJ X0Td Ou opmm
9eJI0BeKY

43. CronpKOMHE cocofaMm MOmcHO m3 MEOKeCTBa {1, 2, ., ,, 100}
BHOpATE TpU 4mcaa TaK, ITOGH WX CyMMa Jeamiace Ha 5P

44, CxoxpxnMn cnocobaMm MOKEO W3 MEOKecTBA {1, 2, + + 4, 87}
snbpaTh TPH 4HcAa Tak, 9TOGH HX CyMMa Jenmiack Ha 3

45. NMeerca n 6eamx u 1 uwepmuiit map. Cxonbkumm tmotoSamm
MORIIO IIOJOMKATH HeKOTOPLIE U3 BTHX MapoB B n + 1 nyay, ecim B Kam-
IyIo 1y3y IOMemaeTcA WL OFUH mIap?

46, CROILKBME CUOCOGAME MOYKHO DONYINTH § OIEHOK MO DasHEIM
mpepMeTaMm, ugﬂznmalomnx aHaveHEs 3, 4, 5 Tag, urofH HX CcyMMa
pagHsagachy 30

47. JlowaskuTe, 970 r PA3NNUYHEX Bemledl MOMKHO DasHeNnTh MEXIY
n 4 p nOLMA Tak, 9ToOb AaHHBE p YeJOBeK NONYYEAE DO Kpalimelr
Mepe N0 OfHOMY HpemmMery,

() —Clin+p—1) +Cl(n+p—2" —,.0F
+(—=H"p"
toocobamm, -

48. IToraskmre, 9T0 KOAMYeCTBO pasGmenuil gmcaa 2r -smar + s
He PaBHHX HYJNIO EJHX CJaraeMbiX Takoe e, KaK B KOJHTeCTBO pas-
fucHudl 9WCnNa r Ha HEOTPHUATEJNHHEE HeJhe ClaraeMEe.

49. Of6ulecTB0 W3 %» WiIEHOB BhISHpaeT W3 CBOErO COCTaBA OHNHOTG
npencrasureia. CROIbKAMA cOOCO0AMHE MOKeT MPORBOHATH rON0COBAHNE,
eCan KOKAHE rojocyeT 3a OQHOIO YejoBeKa (OHTH MOKeT, o 8a Cels)?
Pemute Ty ke 3ajavy, ecidd YYATHBACTCH AWML 9HECIO TONOCOB, MONAH-
HBIX 3a Ka)Ioro xaggnnaTa (M Be YIATEHBAeTcs, KTO 8a HErO rojocoman
mepconaJsHo).

50, JoraxmTe, 9T0 YHCIO TPEYIONLHUKOB C HENOYHCICHHHIMRA
CTOpOHAMH, AMeIOMUX NePUMeTP 2p, PAaBHO WHCHY Ta KAX e TPEyroib-
HAKOD, EMEIBX nepmMerp 2p — 3.

51. Jloxkamure, 94T0 HederHOe UHWCHO HOpejMeTOB MOKBG BHGpATH
a3 n upeaMeros 2™~! cnocoGamm.

52, JloxamxmTe, 4TO YACIO CHOCOGOB, KOTOPRIMY 2 J6J0BEKa MOTYT
pasennuTh 2n OpeqMeTOB MEPBOTO COpTa, 2n IPSIMETOB BTOPOFO CODTa
B 2n OpegMeTOB TPeThero COpTa Tax, ¥roGH Kaxppil momysma @o 3n
mpegmMeroB, paBHO 3r% - 3n + 1.

53, Nlogamwre, 9T0 ecaw B Hpegwayme# samave poGapmTh 27
OpegMeTOB Y6TBEPTOTO COPTA, TO YACIO CIOCOG0B paspgeda, HOH KOTOPHX
KaKABIH OOJYYUT 00 4n OpegMeTOB, pPaBHO

F@n+ 1) Be+ 80 + ),
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54, JlokaxuTe, 9T0 eCaM B sajadax 52 m 53 npegMeTH packaaph-
paloTcA B 2 Bepa3iHUMMHX ANMAKA, T0 OTBETH OYAYT COOTBETCTBEHHO

‘;—(3122 + 3n+-2) 1 }g‘(n + 1) (8n* - 4n + 8).

55. JMoxamate, 4T0 9RCIO cnocoGOB pasgena Ha 2 papEBle 9aCTmR
pafopa, COCTOAMEr0 M3 2am OPEAMETOB m COPTOB NHO 2n upegMeToB
KaMoro copra, paBHO

m-1 1 ~m—1
Cmn+m~1 - Cmcmn+m-2w-2 + L +
kpk -1
+ (“" 1) Cm mn+m—1-k(2n+1) + see

56. Namo 2n -+ 1 upepyeros. Joxaskure, 970 @3 HAX MOKHO BHO-
paTh HEUSTROR YHCIO HPEAMeTOB CTONbKHMHE ke CLHOCOGAaMH, KAK H 9eT-
HOE.

57. Hoxamure, aro 1 py6. MOKHO PasMEHATH MORETaMO B 2 B 5 ROIL
GOILIIMM URCIOM CHOCOB0B, YeM MoHeTaMH B 3 @ D Kom.

58. CRONLKUMHA cHOCO0aME MOMKEO pasMeHATH 20 KOIL Ha MOHETH
g1, 2 m5 rom?

59. JlogammuTe, 9T0 ¢ HOMOMBIO CTAHAAPTHOrO HaGOpa PasHOBECOK:
1 wr, 2,2, 5, 10, 20, 20, 50, 100, 200, 200, 500 Mr ® T. . MOKHO CO-
CTaRUTH JI060H Bec, BhIPA/KEHRHIT NEJHM YHCIOM MUNINTPAMMOB.

60. Ha 2" waprouxax HaUACAHH BCe KODPTERA JANGHE n H3 nupp
0 # 1. 9T KapTOUKH NPOWIBOJLHEM 00Pa30M DOJIOKEHH B jBa AMHOKA
0o 2" Y KapTodex B KayKAOM. JlOKaKuTe, Y10 THCAO CUHOCOGOB H3MEHHTH
opry ondpy Ha kKaxoif-Embynsh Kaprouke M3 MepBOTO AMUKA TaK, aro0H
KgplTem cral paBeH OfHOMY H3 KODTe:ell BTOPOrO fINKA He MeHHI®
2n-1,

61, ApudMmernuecKud TPeyTOAbHUK

8aTONHEH O CAeYIOmeMy NpaBuny: any = 1 mpm k= 1 g k = »,
Gnk = @py, 1 T+ Flq g i Haiinmre BhIpa)KeHHme a,; 4depes n H XK.

62. Haligure umesio cnocoGoB pasGuTs 7 pasipyBHIX NPeJMeTOB
Ha r (6LITE MOeT, W IYCTHX) KAACCOB TaK, 4T00Al B TOYHOCTH M KJAC-
coB copep:xano 1o k IpeaMeToOB. .

63. OTmomormeM B MHOmecTBe X HasnBaeTca J000e MHOKECTBO
R, cocTaBueBHOe m3 Hap BHAa (4, b), e @ € X, b & X. Ornouterne
R uasumBaerca peieKCUBHBIM, €CJIH OHO COEPIKAT BCO Haphl BHA (a, aj,
a & X (a, 66Th MOMKOT, HObe OapH), CHMMETPUIHNM, €CAR U3 (2, b) €
& R caeayer (b, a) € R. Cxoavko B n-mEOMKecTBe X OTHOmeHNI?
Croabko B HeM pedrexcmBrERX oTHOMeRNd? CRONBLKO B HOM CHMMETPHY-
RHX OTHOMeHHHE? CKONBKO B X CHMMETPHYURX W pedieKCHBHEX OT-
BOmeHnA?

64. CKOMBKMMA COOCOGAMB MO:KEO pasbuTh Ha KaacChl 2 Hepas-
AMGUMEIX IOAPOBT
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65. Cronpxmmu crocofaMw MOMHO pasfgenuTh 12 pasnmumsix Ma<
POK MeskOy 3 MaldbUMKaMA, eciam ‘

a) Kamguil Geper Ho 4 Mapwm,

6) onmu Geper 6 Mapok, a ocraibHHe — Mo 3 Mapkn?

66. OGoamaunm hepes N (r, k, m) 4uCIO CNOCOGOB Da3MeCTHTH
T OMHAKOBBLIX MAPOB B % AYeeK TaK, 4To6H HU B OHOIT A4ciiKe He JeiKa-
70 Gomee m mapoB. JloramaTe, 9TO,

m
N, k, m)y= Z NE—ij, k—1, m).

=0

67. O6osmaumm uepes N (r, k, m, j) 9OCAO CHOCOGOB HOMECTHTE
r OMHAKOBEIX WAPOB B A A4eeK TaK, 9TOOH B Kampoll Adeiike Jexao
He Golee m WapOB H | A4YeeX COmep:Kalo popuo m wapos. Joxasure,
970

Nk,mp=CN (r—mjb—jm—1),

r

68. Umeercn mabop cocrasa 172" ... kF (r.e. cocrosmmii
A3 r; Pa3NHUHBIX IPEIMOTOB, 7y PA3JHNUYAMY NAap OfUHAKOBHIX IpefiMe-
TOR, ry TPOER H T. J.). [OKa’KpTe, TT0 YuCJIO CHOCOGOB pasMecTHTh HX
B 2 AYeeK PABEO ‘

Ty Y k Tk
(Cn) 1 (Cnﬂ) LI (Cu+k-1) .
. r

69. Wmeercs mabop cocrasa 1727 ... k K Jlogamnre, 90 mpO-
ussopamedi QymHrimell AaA 4ncia cnocofon pubOPaTe n 2IEMEHTOB 13
sToro Rabopa ABAAETCA

(1— t2)n (1 —_ tS)Ta (= f1aa )f‘k (1 — t)'rl-r2-“"rk_

Hanumpte TPOWBROANIYI (GYHKOMI AXA 4ACaa CLOCOBOB HOCTPONTH

Kopreskm pAWHM n w3 mabopa omemeHtoB cocraBa 17127 . ., Kk,

70. JloxasskuTe, 9TO WHCIO CI0cOoGOB PasbnTh 7 Ha claraeMmbie Tax,
YTO HE OJHO UHCIAC He BXOLUT B cyMMy Goixee r — 1 pas, paBHO 4meay
coco60B pasbuts n Ba RaCTH, He JejAllBecd Ha r.

71. B BuiparsedmH ;0 %50 ... ! %y AAd 0002BaueRHA HOPAKaA
peficTeril paccTaBAATCA CKOOKE, UOCHe 9eTO MOJYYCRHOE BHpPaxeHHe
sanmchiBaeTcd B BHje npobm ¢ opuoil onepanmedi penenmA. CROXBKO
pasmyublx gpobefi MO:KHO HONY4uTh TAKHM IyTeM, L0-pasHOMY pac-
CTABNAA CKOORH? .

72. CKOIBKHMA CHOCOBAMA MOMKHO MOJOKHTH 5 Oedhix mapos,
5 wepHWX IMapoB u 5 KpAacHHX MapoB B 3 PasAmYHHX fANUKA, €clu
B Kamgolll AmAR Hafo HOJOMKUTE IO 5 mrapos?

73. Jlokaxmre, 9TO0 MHOKECTBO W3 [pPegMeTOB Tpex COPTOB WO n
IpeAMETOB KaMgoro copra Momxmo C2.,-C2 ., — 3Ch,, cnocobamm
pacipegexuts Memxgy aunamn A, B m C rar, yrobu KaRgbld HOJIy4ni
oo 7 IPEZMETOB. )

74. CKOJBREME cnocoGaMm MOMKHO Haxaents Mapxm Ha 40 wom.,
DCIOAB3YA MapKH foctomHeTEOM B 5, 10, 15 m 20 xom., paclosouen-
iible B OHY JRBMI (PACIOIOMEeHAA, OTINYARmMUeca HOPARKOM Mapok,
PacCcMATPUBAOTCA KaK pasiauuybble; 4Yucio Mapok Re OrpaHHYeHO)?
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75. CronprmAMa cmoco6aMu MOMKHO pasMeHATh PyGNL Ha MOHeTH
gocronrcTeoMm B 10, 15, 20 n 50 wom.?

76, CronpruMH cHOCOGAMA MOYKHO COCTaBATH BeC B 78 e, NONL3YACH
BOCeMBIO pasmoBeckamu B 1, 1, 2, 5, 10, 10, 20, 50 2? IIpm arom cumraer-
ts, 970 OpUMEHeHIe NBYX Pa3HHX PasHOBECOR, XOTA OB W MMEIONmIIX
ONFHAKOBEIA BeC, [AaeT pasjuvHble KOMOHHAIMH.

77, Vmeerca 6 mwapos: 3 yepumx, { Kpacsuii, 1 fenwtit u 1 crHui.
CroapruMm cnoco6aMH MOMKHO COCTaBHTh W3 HHX DAX, COep:Kamuil
4 mapa?

78. CroaprmMm cnocofamm MojKHO pasfurh BaTypaabHOe YNCIO
n Ha cyMMy 3 HaTypallbHHX ciaraeMHX (IpeJCcTaBJIeHWH, OTIHIAIOMTIe-
€1 WOPARKOM ClaraeMulx, CYATAIOTCA PA3NHYBEIME)?

1
79. Rokannre, YTO 9NCIC N MOFKHO E[ﬁ (n? — 6n + 12)] cio-
co6aMn paséuTh HWa TPHW NONapHO HePaBHHE YacTH.

1
80. Toxammure, uro amcno 12n -+ 5 mommO 7 (n+ 1) (12n* +

+ 92 + 2) enocobamm pasOuTs Ha weTHPe 9acCtn, HE OJHA N3 KOTODHX
He wmpepocxopur uymcaa 6z -4 2.

1
81. Joxaxapre, 9ro wucno 12n + 5 MOKHO 5~ 1t (12n% 4 3n — 1)

enocofamy pasbuTs Ha weTHpe NIONapHO HepaBHLe YacTH, HW OfHA #3
KOTOPHIX Be NpeBOCXORUT ducna 6n -+ 2.

2. Hafignre KOAH4ecCTBO TpPOeK HATypPanwvHHX uHCed, o0pasymo-
muX TeOMeTPHYECKYI0 Nporpeccniv m He mpepocxopgammux 100.

83. Croapkumm crnocobaMn MOKHO BHODATh TakHe JiBa YNCHa, 9TO
ux ganbonpunil o6mul gennrens paBeH G, a HauMeHEBIIee 00nlee KpaT-
Ho® — M = Ga®bc¥d® (a, b, ¢, d — npocrse umcaa).

84. Pemnte Ty sKe samauy, ONYCTHB CJIOBa «HARGONLIIH{Y B «Han~
MeBBIIHiTY.

85. JMeercst n og¥HAKOBLIX Ipe/iMETOB W ele n PasjimIHbX npem-
meroB. CroApKuME cHoco6aMIl MOKHO BHODAaTh U3 HHX N OpPeAMeTOB?

86. [loxaskure, YTO WHCJIO TPEeYrOALHENKOB € LEJOUYICICHENMA
€TOPOHAMU U HepuMerpoM 4n -+ 3 Ha n -~ {1 Goxipnle YnCIa REIOTHCIEH-
HHX TPeYroNbHIKOB C NepHMeTpoM 4n.

87. JoxayknTe, YTO YHCIO ICJOYICASHHHIX TPEYTOJALENKOB, WMEI0-
mux mepumerp N, Bagaercs cuepylomell tabammeit:

N Ypenoe TPeYrolLHUKOR N Uncnao TpeyroiLHAKOB

12n 3n2 12n -+ 6 3n? 4-3n +1
12n 1 n(3n+2) 12n + 7 (n+1)Bn+2)
12n -+ 2 n@Bn 1) 12n 8 (n4+1)@Bn+1)
12n 3 3n2 4+ 3n 4-1 12rn 49 3n?+4-6n 43
12n + 4 n(3n+2) 12n + 10 (n+1)(@n +2)
12n 4+ 5 (1)@ +1) 12n 411 3n2 4 Tn + 4

88, Hmeerca 3n -+ 1 npegmeroB, B3 KOTODHX 7 ONWHAKOBHX,
a ocranbHBe pasymgHb. JlOKajk@Te, YTO M3 HHX MOKHO H3BJeYb B
npegMeTos 2% cmocobamm,
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89. Hafigwre pymmy xoapdmnmenros MEOrousesa, MOXyJanIIerotsa
Opn pPaCKPHTHE CKOGOK B MHOrOWIeH?

(72® — 13y* 4~ 5173 (y® — 8 + 6y + 1T -

- (222 + 18y? — 21)19%4,

90. [lorakmre, 910 ec¢nm n — gexoe wmcio, To (nHl/(al)?+? —
IeI06, a €CAH m B 1 — HedeTHHE YMCHa, 10 (mn) Y[(m))* V2 (alym+i2]
neinoe.

91. CxonpkuMm tooco6aMm MO’KHO IPEICTABATH HATYpalbHOe
QuEea0 m B BOJE CYMMH i + ... -+ #p, THe zy, 1 <k < p,— HaTy-
pajibHbie 9WCla, YAOBIAETBOPAINWe  HepaBeHCTBAM [ < 2p <K n
(! 1 n — QUKCHPOBRHHEIE HATYPAJLHBI® UNCHA).

92, Umeerca 7 sK3eMUIAPOB OfHON KHATR, 8 — npyrod m 9 —
rperheil. CKOIBKMMH CIOCOGAME MOFKHO DA3NCANTh UX MOMKLY 2 JIOAH-
M7 Tax, 9TOGH Kampgwi momydns 0o 12 kaur?

93. CroapKuMnd cnoco6aMm MOKIO pacHpefennTh 3n Pa3HHX KHAT
MesKIy TpeMs JIONBMH TAK, YTOOH YmCia NOJNYIeHHHX HME KERP ofpa-
BOBHIBANA apHQMETHICCKYI0 HPOTrpPeccHio?

94. OGosmaunm depes Hﬁ YHCA0 COOCOG0B PASHENHTH N PasiUHLIX

gpepmeros Ha & rpynm, JMowasxmre, wro mpm n > 1 mmeeM
1 —I2 42 -3+ .., =0

95. VMeerca m Aveer, B NepBOd W3 KOTOPHIX JEXAT N PABIAYHLIX
opeaMeTos, BO BTOPOH -— 2n TPeAMEIOB, . . ., B m-l ~— mn HpeAMeTOB.
CroJpKEMA CcHoCO0AME MOFKHO BHOpATh IO n OpeAMETOB H3 Kampjoll
Aueiixu?

96. CKONBKO CYMeCTBYeT YeTHpeX3HAUNKX INCed, ¥ KOTOPHX CyM-
Ma MepBOfl W TpeThell nEdp panEa cyMMe BTOPO# B weTBepTod nudp?

97. Ha mumockocrn npoBefens nBa IyYKa HPsAMKIX JAHAR C HeHTpPa-
Mr A m B, oguA B3 KOTOPHX COJAEPMKET p, a Apyroid — g mpamux. Hu-
KaKHe JiBe HpAMble He DaPajjieabBuW, I HBKAaKad OpAMas HO MPOXOAMT
uepes 06e Toukn 4 u B, Ha croabko 3acieil 9Ta UpAMEe JEJNAT IIOC-
KOCTBH?

98. Ha niaotrottd DPOBeJeHO HECKONRKO BaMKHYTHX KPHBHX,
ranigad U3 KOTOPWX MepeceKaeT BCe ocTajbHBe N0 KpaiiHell Mepe B IBY X
toukax. [Iycth ny — 9UCAO TOYCK, B KOTOPHIX IePECeKaloTCA I' KPUBHIX.
JloKaskATe, 9TO YACAC 3aMiHYTHX o0nacrell, orpaEWdeHHHX Ayramu
9THX KPUBHX, M He COEePKamux BHYTPE ce0s TakOx [yr, paBHO

1+ n2+2”3+ '.0+rnr+1+ [ )

99. meercs ogHa Kapra ¢ aucnoM 1, 2 gaprH ¢ 9mcmoM 2 B T. .
CRONBKUMHA COOCODAME MOJKHO H3BJAeYs 2 KapTe, 9T06H DOJYIATH
cymMy n?

100. B ropsume neskar 2n — r 60k 1 2n + r rpym. Joxamure,
9TO NPW 8afaHHOM n YHCJAO PasioyHHX BLOOPOB n MWIOfoB Oyger mam-
GoapmuM, ecam r = Q.

101, Myers p > ¢ > r — meane umcina, Taxme, 910 p <L g -+ r
ap+ g+ r= 2. Hmeerca p 9epHHX, g GeJbIX A I KPACHHX MIapOB..
JoxamnaTe, 9T0 9UCAO CmocoGOB pasmella 9THX MApOB MEKEY LBYMA
IEOAMEA, TpA KOTOPHX Kaskauid Moaydaer s Mapos, pasHO

Bts A 1— g (g ),
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Ecnn ke g - r << p, TO OTBeT yBeAMIUBAEGTCHA Ha

1
= (p—s)(p—s—1).

102, IIycte Py » » ¢y Py == DABANYHEI® NPOCTHE YHCAA W g ==
= pi ., p;", LEE O, + .+ s Op-— BEKOTODHe HATypaibHLIE YNC~
aa. Uemy pasHa cymma peamTenedl ancia ¢ (Bratouas 1 m g)?

103. CwonpKHME cHOCOGaME MOYKEO cocraBuTh 6 cioB H3 32 6yxB,
eCIH B COBOKYIHOCTH atHX 6 cioB kamaan GykBa WCHONBL3YeTCS OfuH
u TOALKO OfuH paa?

104. Hommanns, cocromman us 10 cynmpymeckux nap, aelnntca
Ha 5 TPYNI 0O 4 deJIoBeKa JJisl JIOZOYHOR Nporyiku. CKONBKUMEA CIo-
cofaMA MOJKHO PaslennTh WX TaK, YT00H B Kakgoil JojKe OKasaluch
ABOEe MYK4FH ¥ [Be jKeHMUHN? B0 CKONBKUX CiyJasX faDHB MymKai-
Ha OKammeTcsA B OJHOI JOxKe co cBoeil menoil? Bo CKOMBKEX Caydanx
JaHHHE ABOe MY/RUNMH OKa/KYTCHA B OfHOH JIOJKe CO CBOHMH >KeHaMmu?

105. Ha ckoapko uacred [eadT LPOCTPAHCTEO n ILIOCKOCTEH, M3
KOTODHIX HUKaKHe 4 He DPOXOXAT dYepe3 OAHY H TY e TOYKY, HUKaKUe
3 He NPOXOAAT Yepes OJHY ¥ TY iKe IpAMYI B HEKaKue 2 He Lapajuie-
JIBHEL?

106. Ha croabko wacTeil MOIKHO paspeanTb UUWJIEBEPHAYCCKUI
KeKe, CeJaB n IUIOCKHX paspesosn?

107. Ha crxonpko ofxacreit melsT DIOCKOCTH n OKPYIKHOCTeI,
KasKkinle [iBe U3 KOTOPHX DePeceKaloTcaA H HUKaKde TPHU B3 KOTOPHX HO
OPOXOAAT 4Yepes OfHY H Ty Ke TOUKY?

108. Ha croapko cGiacreli genaT OPOCTPAHCTRO N OONAapHO Hepe-
cerapnmxcsa cdep, HUKaKkme 4 W3 KOTOPHIX He NPOXOJAT Yepes OAHY
0 Ty 7Ke TOYKY U HUKaKIe 3 W3 KOTOPHX He IIPOXOJAT Yepes OfHY X TY
JKe OKPYIKHOCTBH?

109. Ha cxoabko uwacreli measar cdepy n WIOCKOCTeH, mpoOXOpsa-
mux depes HeHTpP cPepsl, HOKAKHE® 3 H3 KOTOPHX He IPOXOJNAT depes
ogHy npamyio?

110. Ha croapko dwacreit pasfmBaeTcs BLINYKJAWE n-yTOJBHUK
CBOMMH AMATOHANAMH, €ClH HHKaKIe TPH N3 HUX He NepeceKanTcs
BHYTPH MHOTOYTOJILHHKA? :

111, Joxamnure, 410 B 3-apAMEeTHIECKOM TPEYTONLHUK® B KajK-
poii cTpoke HauHAAA ¢ TPeThell eCThb WeTHOe YHCIO. B KasKy0l AH CTPOKe
HaumHafg € TpeThbell eCTh 4HCAO, felslleecsa Ha 3P

112, WmeeTcsi HecKOIBKO THPL ¢ Becamu 1, 2,. . . , n 2. IIpH marux
8HAYeHAAX n OX MOKEO PasiOKNTh HA TPH PABHHE IO BeCy Kydkn?

113. Ha puc. 29 m3006paskeHH aBe KOHPUTYpannm, COCTOAMEE U3
TOUEK, JIeKAIIMX Ha UPAMHX JHENAX. CKOJPKUMH CHOCOGaMH MOMSHO
0ro0pasuTh Ba cefa MEOKECTBO TOYeK Kayknoil KOHQUrypanma Tax, 9To-
Onl Tpm TOYKH, JeRaye HAa ORHOH IPAMOM, MepemNd B TPH TOYKH, Je-
’Kampe Ha ORHOH TpPsMOi?

114. Ha nxocxocTm DpoBefeHH OKPY3KHOCThH H n ODAMBIX, BCe TOU-
K IlepeCeYeHHA KOTODHIX Je;KaT BHYTPH OKpY;KHOCTH. Ha CKOALKO
gSacTedl HTHM JIBHHH AEJAT HJIOCKOCTH?

115. Ha maocxocTs npoBefeHH OKPY;KHOCTD H 1 IPAMHX, SaHyMe-
posamEmX 9ncaamum 1, 2, ..., n. [IpaMaa ¢ HOMepoM r OpH HedeTHOM
r uepecexaeT BHYTPH Kpyra Jammb OfHY H3. OPAMHX ¢ HOMepaMu 1,
2, ..., r—1, a npm geTHOM r — BCe BTA UpaAMue., Ha CKOALKO Ya~
tTeil 9TH. mpsMble QNENAAT BHYTPeRHOCTb Kpyral?
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116. Horamute, 970 9HCAO HDONAPHO HOPABEHIX NENOINCIEHHLID
TPeyroAbHUKOB, MMEIOMAX HanGoabmylo cropony I, papso (I + 1)¥/4,
ecan I meserno, n (1 + 2)/4, ecanm | gerHO.

117, OGosmauymM 9epes f, YHCJIO NONAPHO HepPaBHWIX TEIOuHCHEH-
HEIX TPeyrONALHHKOB, BCO CTODOHH KOTOPHX MeHBme 2n + 1, a uepes
€n — 9ACIO TPEYrOJLHUKOB, BCO CTOPOHM KOTOpLIX MeHuwme 2n + 2,
YcrasoBHTe CBA3L MEKAY fn B £y

Puc. 29.

118, Hagpgare wosdhdnunenr wpn 7™ B paznokxeHun
A U+af + 0+ o™+ .00+ 0+ 0%

6) (14 2+ ...+ "Ik
119, JlokamnTe caepyloiiue COOTHUMEHUA Aan ducea VuboBavgHs

8) Yppm = un—lum + u"uum+l;

6) wiFus b, g = Uy

B) uptugfortuy, =u, ., —1

r) u% -+ ug B u.;l‘ =l

D) Upyy =y gy + (— 1%

) usug + ugus e e Uy gy, = ”:n‘

120. Jloraxkmre, 9r0 jn000e BarypalapHOe gmcao N MOXHO mpen-
craBuTH B BHAe CyMMun dncexn OmGomavum, OpudeM Kajkpoe IACIO BXO-
par B cyMMy He 0ollee OJHOTO pasa ¥ HEKaKWe [Ba COCelHMX JYHCIa He
BXOAAT BMecTe. ”

121, Cncrema wvactmn, NORIMHEHHAA CraTHCTAKe bDose — JiA-
mrefiga, COCTOMT B3 4 WpueHTMYRWX uactun,. I[lonnas omeprusa pasHa

"4E,, ypOBHB sHEDPIHH LpRHHMAKT 3OaieHua kK, npudem ypopeHb
¢ oHeprueli kE, mMeer k% + 1 Aueer. CKOABKO PasAM9BEX KOHQHIypa-
nmEid mMeeT »Ta cHcTeMai Pemndre Ty ke 8aa9y, eCA 9aCTHON NOXIAHE~
gn cTaTHCTuKe Qepmny — Ilmpara, UOpAIEM YpOBHIO bHepruB kK,
orsegawr 2 (k* 4 1) cocroaHmH,
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122, Nmeetta 8 mpeHTMYERS YalTHENH, %8 KOTODHX 2 patmoNommens
B OFHO# NOTeHIMANLHOH sfMe, a OfHA - B Apyrod. Ilonmas smeprws’
wacThn papRa 3E,. YposHW sHeprmm mMel0oT BUA kE, m pmomyckator
2 (k* 4 1) cocrosmmit. Haiigate uncno xoEQHIypaumit, ecId 9acTANE
noggnBeHn craTucTEKe @epmm — [{wmpaka.

123. Cucrema cocromr m3 N MOJEKYJ, B KOKAYIO U3 KOTOPHIX BXO-
AAT opuA A-aToM m aBa B-aroMma, saHHMAIOUINX [Ba W3 9eTHIPEX BOBMOMK-
HHX nosiokennii. CroNbKO Komdurypanmit mMeer ora cucreMa? Pemmre
TY K 8agady, ecqHM MOJeKYJE MOTYT 8aXBAaThiBATh Y APYIHX OUH WL
asa B-aroma. Pemure Ty e 3amaqy, ecid BMeCTO ABYX B-aTOMOB B MO-
JeKyuay Bxogar B-atoM m C-aToM,



Fnasa V

KOMBIHATOPHBIE 3ANAYN
C OrPAHIYEHNAMHI

UepecranoBEn ¢ OrpapmIeHRsAMI

Crosvrumy cnocoGomu moncro nepecmasumdv GYKes caoea «ne-
pemem» max, 4mobu mpu 6ykev «e» He wau nodpsd?

CHavala noacaMTaeM, 80 CKOIBKAX OEPECTAHOBKAX BCE
Tpa GYKBH «e» mayT moapan. Mu mMojxeMm B 9THX mepecTaHoB-
Kax 06beanHETL OYKBH «€» B ONUE OJIOK B HepecTaBAATh 9TOT
610K BMecTe ¢ GyKBaMHm <1y, «p», «@n», ¢«m». [loxyaatca oepe-
CTaHOBKHM H3 5 06beKTOB, 4MCJO KOTOPHX paBHo Py, = 5l =
= 120. A mepectanoBok ¢ mHoBTOpenmsAMH B3 OYKB CJOBa
«aepemeT» MoHO coctasats P (3, 1, 1, 1, 1) = 840. 3naunr,
4MCJI0 HePECTAHOBOK, B KOTOPLIX TpR GYKBEH ¢0» He HAYT DOX~
pan, pasuo 840—120 = 720.

B aroii sanave mago Owo mafiTm umcno mepecTaHOBOR,
HOMYMHEHHEIX HEKOTOPOMY OIpPARUYUTENLHOMY YCIOBHIO —
sampery Tpem GykBaMm «e» CTOATH pajoM. Takue sajadm ¢ pas-
JMYHOTO BEMa OIpPAHMYCHMAMA YaCTO BCTpevalwTcs B KoMmMOm-
HaTopAke. B HEKOTOpPHX U3 HAX MOMKHO HPAMEHATH TOT e
MeToj, 9T0 B B pemeHHoll cefiuac sajade — obbepmaenme
HECKOJIBKAX DJIeMeHTOB 8 GIOKA.

Ilycrb, sanpumep, 4 mankucma, 4 semuura u 2 apmuane-
pucma xomsm cgomozpaguposamscs, cmoa ¢ odun pad, mak
umobu npedcmasumesu 00H020 poda eolick cmosau  PAOOM.
Croavrumu cnocobami onu moeym smo cdeaamo?

M specw Mu cragana o6benmanm ax B 610xu, KoTOpRE 000~
sgaunm JI, T m A. Hs atux 6ioxoB Moxkpo cpenars 3] = 6
nepecranoBok. Ho eme mokno mepeeraBasTs gororpadupyio-
muaxca BEYTpE 6moros. TankacToB momuo nepectasiaaTh 4!
cnocofamna, TerdmkoB — Tomxe 4l cmocoGamm, a apTmanepuc-
roB - 2| cnocobammn. Bcero mo opaBmay opousBejeBRH u0O-
uryaaem 3l-41+4].21 = 6912 ¢nocobos.
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Boo6mie, mycTs umeercsa n, HPeIMETOB OXHOIO COPTa, M,
OpeiMeTOB APYrOro COPTa,. . . , Ny OPEOMeToB k-ro copra,
TIe npeJMeTH OfHOTO B TOrO K COpTa BCe 3Ke PpasIHYEMH
apyr ot apyra. Toraa Yncio mepecTaHOBOK 9THX IPEAMETOB,
B KOTOPHX BCO HpeAMETH OJHOTO @ TOTO e COPTa CTOAT P~
moM, paBHO nylngl... ngl kl,

CrponTenbeTBO NECTHRIB

Cmpoumes aecmuuya, éedywns us meusu A @ mouxy B
(pnc. 30). Paccmonnue AC pasno 4,5 m, a paccmesnue CB —

B

Puc, 30.

A G ;

1,5 m. Bucoma kaxcdoii emynenvru paena 30 em, a ee wupuna
Boancna 6umb yean spamuvin 50 cm. Crosvkumu cnocobamu
MONCHO nocmpeumbs AecmHuyy?

U ycioema sansum smamo, 4To NeCTHHNA JOJIKHA EMETh
5 crynenex m cocTonaTs us 9 «6morosy pansoit 50 cu. [lostomy
CTyneHbKA MOKHO cTpouth B 10 Mecrax. Taxum o6pasom, nago

u8 10 meer Bmbpars 5, a oTo MoxBO cnenars Cyy = 252 cno-
cobamm,

B o6mewm Bage pemensaa ceiiuac sagsua dopMyampyerca
TaK.

Croavkumn cnocobamu MowcHO paccmasums m Hysell
k edunuy mar, umebn nukarue dee edunuys ne cmosau padom?

B camoM pmene, necthmuy scerna moskno samm@ppoBaTh
OOCJIeA0BaTeNbHOCTEI) BYNeidl @ OUHAI; AyAh 038a4aeT me-
€TO, FAle IOMaHAA WIET BOPABO, 8 €MHMUIA — MOCTO, [Ie OHA
maer sBepx. Hanpuwmep, nectuuna, nsobpasennan sa pac. 30,
madpyercs rax: 10010100010010. [pm »sToM, TOCKOABKY
CTyIeHeK [ABOWBOU BHICOTH Ha JdecTRANe OWTh He MOMKET, B
HOCJIeN0BaTeALHOCTR He MOLYT MATA [B6 CGNUHANL HORPAR.

OTa BamaYa pemAaeTCR TOYHO TAK e, KaKk pasobpadHbil
BWMe wuacTHHi caywali. Cpavana ewuncwBaeM m Hydei.
Jlaa exnuun nonyuaerca m + 1 mecto — uBa MecTa Do KpasM
A ewme m — § MeeT B nposexyrkax Mexuy Hyasms. Ha nwboe

162



n3 srux m -+ 1 mect Mo)kRO mocraBAThL onny m3 k egmBEWIL.
k
A 910 MoeT OnTh cpenaBo Cp,, cnocobamm. Hrar, cymect-

ByeT C,'ilﬂ cuoco6oB paccTasuTh m Hyde# m & eimmnm Tak,
9T00H HMKAKHe [Be eANHEIL HE MJB PAROM.

Ruemxaan ooiaxa

Ha wnuxcnoli noaxe emosm. 12 rnue. Crosvkumu cnocobamu
MOKNCHO eulOpaAmb us HUZ § KHUZ mak, umoGsl Hukakue dee u3
Hux He cmosau padom?

IJra sagada CBOLUTCA K TOABKO 9T0 pemeHHnoi. ammadpyem
KURALN BHOOpP KHHT KopTe;xeM m3 7 HyJeil @ 5 egmmurm —
HYIH CTaBATCA HA Mmecrax, IJe KBUTA ocranTca, a 1 — ma
MecTax, rge ux Gepyr. Tar Kax Do ycIOBHIO HUKAKHE [BO
BHODAHHEI® KHATH HE MOLYT CTOATH PAAOM, TO B 9THX KOpTe-
MaxX He CTOAT PANOM HUKaKHue ase exnunuu. Hak Mu Bmjexnd,

WUCTO TAKAX Kopremed pasmo Cj = 56,
Boolme ecnu ma moJike CTOAT n KHUT W BHGHPAioT k& KERT
TaK, 91006 HWKAKH® [QBg M3 HAX HE CTOAJIA PALOM, TO 8T0

MOIKHO CHelaTh Cf,_,f+1 cuocobamu. Orcopa caepyer, 49TO

3ajlada paspemmMa JaWb Opm yciosum, 910 2k < n + 4.
O6mee umeso cooco6oB BHGPATh HECKOJNBKO KHAT H3 I

TaK, 9T06H BHOMpaeMie KHUTH He CTOAJLH DPAJOM, PABHO

Ch + C +Coat .o

Praps «opois Aprypa

8a kpyzanm cmosom koposs Apmypa cudam 12 puyapei. Hs
Huz Kaxedul epascdyem co ceoum cocedom. Hado ewbpams & pui-
yapeli, umobu ocsobolums  saroadoeanuy npunyeccy.
Croavkumu cnocobamu smo moxcHo cleaamsv maw, ¥mobu cpe-
Ou subpannnz puyapet e 6uli0 6pazos?

B aroii sanaue nano n3 12 cansamux 8a KPYTIAEM CTOJOM
pumapeii BaI6parh 5 Tak, 9To0H HAKAKHAe ABA U3 HUX HO CAREIN
pamoM. 9Ta B8ajada Nerko CBOAHTCA K aHajJormdsoil sanaye,
B KOTOpoi Bce pwmapm cmasT 8 pan. [laa eToro BosbMem
Kaxoro-amfyns punaps, Banpamep copa Jlamcenora. Bce
priapaemsle xkoMmMOuuanmp prinaped pacoapaioTca Ha B8
Kiacca — B OjHMX @8 HHX cop Jlascenor yaaciByer, 8 B
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npyrax — #er. [opcauraeM, exonbko womOmasmmii BXOJHT
B Ka)KQH# Kaace.

Ecam cop Jlamcenor orupaeiasiercs ocBobGosxpars 8aKoJ-
JOBAHHYIO OPHHOECCY, TO HE €ro cocel copaBa, HA ero COCO.
¢lleBa yiKe He IPHEMYT yJacTua B dTo# srcmemuuna. Ocraorcs
9 pumnapeil, A3 KOTOPHX Hano BHOGPATH 4 COYTHUKOB AJA €BPA
Jlancemora. Tar Kak Apyrax BparoB, KPoOMe ABYX YiKe HCK-
MI09eHHRX cocemelf, y copa Jlamcemora HeT, TO Hajgo IMMb
npocaeauTh, 9TOGH cpeaw BHOpARHHX 4 prmapeil me OHIO
Eparos, T. e., YT06H HWKAKWAe ABA M3 HAX HE CHJGNH PANOM.
Ho sermouenne capa Jlancenora m ero nByx cocened paspsl-
BAET Henb pemapeil, @ MOKHO CIATATH, WTO OHH CHIAT HEe 34
KPYrAHM CTOJNOM, 8 B onmA psaa. B s1oM cayuae moiaydaem
C; = 15 BoamomANX KoMOuRanmil.

Temeps wojcumTaeM, CHONBKO MOIKHO COCTABUTH BKCIIE-
nnnnit Ges yuactaa capa Jlancenora. B aTom cayuae ero MowHEO
€pas3y ACKIIOYATH M3 YACAs pulgaped Kpyraoro croja. A Tor-
Na neub pHUapeil © UX B3AUMOOTHOUIGHAU PaspHBAETCS M OC-
rafores 11 punapeii, pacmonoKeHHHX B PAL, U8 KOTOPHX HAI0
pu6parTs D prnmaped rTak, urobH HUKAKHe ABAa U3 HAX HEe CHA-
nenm pamoMm. 910 MokHO chenats (5 = 21 cmoco6amm. Ta-
kuM obpasom, ofmee 4mMCA0 [HONYCTHMEIX BApBAHTOB BKCIE-
amman pasao 15 4 21 = 36.

Boobme eciu sa kpyeaum cmoaom cudam. n puyapeli u
rado eubpamy us nuz k puyapeli maxr, wnobr 6 uxr uucao He
nonaau Hukaxue dsa coceda, mo smo MoxucHO clesamob Cl.‘,k -+
+ C& | enocobamu. IlpegocrasiseM auWTATeN0 OPOBECTR
[HOKA3aTeJhCTBO STOTO YTBEPIKACHUN CAMOCTOATEONBHO.

lepymga coemnT Ba cBAjanue

Korpa-ro Ha sKpaHax CTpPaFR mMIa KENOROMENNS (O TAKHM
HagsanneM. B gell paccKasHRANOCHE 0 BIOKIWIEHHAX NBYN
RYpOPTHHKOB, 8abmpmmx nomMa macmopra. Mm smenann ma-
€IopTa WO MOYTe, HO AEBYMKAa M3 HOYTOBOTO OTAEJIEHHA CHe-
muJga Ha CBUNAENG @ B CHEMIKe UEPenyTala KOHBEPTH —e
nacOopT ORHOTO Jiel B KOHBEPT ¢ ajxpecoM Apyroro, a 0acs
HOPT OPYFOro — B KOHBEDPT ¢ anpecom mepsoro. Xopomo,
970 eif e HPEmMIOCH OAHOBpeMeHHO ofipabaTrBaTEe 5 KOHBeEp-
T0B =~ TOFNa HO ABOMM, 8 NATePHM HPHMJIOCH OH -HOYeBAaTH
Ra KE¢TKAX GHKAMOHKA3 KYDPOPTHOIO DAPKA...
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Buopouem, aTo me coBceM Tar! Bexb caAyvafiHo oma Moria
6El ITOJIOKATH HEKOTODHI® M3 MACIHOPTOB B HYKELIE KOHBEDTHL.
Bosamkaer BOHpOC, BO CKOJBKHX e CIy4asx MPOHM30llIa
6n DoJHAag OyTaHEMNa, T, 6. HAKTO He Ooayumd Gm CBoero
nacIopra.

Tar rar rRamporo ajpecara B KaKAHHE MacHOPT MOMKHO
samyMepoBars anciamu ot 1 po 5, To pacnpejesedue gacuop-
TOB MOKHO BajaTh TaKod cxemol

1 2 3 4 5
a ay ay a, ag

rae ay, ay, @y a4 65 — T ke umcas 1, 2, 3, 4, 5, vo B3ATHS
B HHOM mopajgke. Jra ¢cxema OsEavYaer, YTo HEPBRIl dedoBeK
oJydaeT MacmopT 9eJ0BEKA ¢ HOMepoM a4, Bropoit — mac-
TOpT 4, A T. A. [lockonBKy mepBaa CTpOka BO BCexX cxemax
OlHa W Ta e, ee MOMKHO ONYCTATh, & TOrNa KaIwid cmocob
pacnpenesicHAA DacNOPTOB OKa;KeTCA 3aaH HEKOTOpo# mepe-
CTaHOBKOHA (a4, a,, a4, a4 a;) aucen 1, 2, 3, 4, 5. Ecan, Ba-
OpEMep, BTOPOil YeJI0BeR mOJNYIHJ CBO# UACHOPT, TO Ay == 2,
T. ©. YACIO 2 B dTOH mEpECTAHOBKE CTOMT HA CBOEM MecTe.
Teneps sanauy Mmommo chopMyampoBaTh B o6meM Bme
TaK! HAUMU YUcA0 NePecmaHnosor N dAeMenmos, NPU KOMOPHL
HU 00UH U3 aseMeHmos He cmoum Ha ceoeM mecme. Taxme me-
PECTAHOBKH HASHBAIOT CMewjeHuAMU, & HX IHCI0 0603HaYAIOT
D,. Mu ornoum pemenue aToit sagauy @ pasbepeM CHaIANA
eme Gojgee oOmmpHHE KpYr 8alad 0 3aOpPeTHRX BOHAX.

Sanpernrie gsonn

Mma snaem, 9To RaXAy®™ nepecTamoBky n amcen 1, 2,. .., n
MO;KHO ®300pasuTh, HOCTABHMB N JIafiell HA KBAJPaTHYIO MOCKY
¢ 7 TOPM3OHTANAMA B N BEPTHKANSAME — €CJH [NepPecTAaHOBKA
mMeeT BUM, (G, ..., 0y), TO JaIbW 3aHUMAKT Nepecedenua k-x
BepTHRANed ¢ a;-Mu ropusonTanamp. llpm sTomM mEm opma
nanbA He ObeT ApYryo, TAK KAk HO HOMepa TrOpU3OHTAJei,
EX HOMepa BeprEKaieid B mapax (1, a),...,(%, d,) He mOB-
TOPAOTCA.

B samaue o mnacmoprax OepyTcs He BCe NEepPeCTAHOBKH,
a IUOb TAKHE, UPA KOTOPHX HA OZHO YHCIO He CTOHT Ha
cBoeM MecTe. B 2TOM ciyuae HE OlHA Jafibd He MOKeT BSa-
BATH nosA ¢ HoMepamum (1, 1), ..., (n, n), a oro Kak pas mons
ga guarosanz. UEmvnm cmosamm, B oTOii 3agase Tpebyercs
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HafiTH 9UCIO PACCTAHOBOR Jafedf, mpdW KOTODEIX HH Oflua
jajpA HE TONAfaeT HA JUWATOHAMb.

Pasymeercsi, BMeCTo Amaronaim Mo:kEO BHGpars moGoe
[PYroe MHOKOCTBO BaUPOTHHX IOJeH, a YHCIO Jajel MOKeT
6nTh H06HM. M mpuxoamm, TakaM o6pasoM, K ciepyromei
saade! vacmb noaeli NPAMOY20ibHOL Warmamuol docku ¢ m
2OPUBORMAAAMU U N 6EPMUKAAAMU OKPAULEHA 6 UePHblll yeem,
a wacms — @ Geanii (18 HALO TONBKO AYMaTh, UTO 8Ta OKpac-
Ka HAeT B «IMAaxMaTHOMY mopaake). Croavkumu cnocobamu
MOMCHO paccmasumv Ha Geawx noasx Oocku k aadeii mak,
umobsl HUL 00HA U3 HUZT He Mozaq é3smb dpyeyo? Pasymeercs,
MOJKHO CUMTATh OPOCTO, 9TO YePHHE MOJiA BHPE3aHH, W pac-
CTaBIATH Jagbp OpAMO #a GEJONOJILHOA NOCKE, KOTOPYIO MH
o6osnagnm gepes D. s pocka D 9menio cnoco6oB mocTaBHTh
TpeGyeMum 06pasom k naneit AA3HBAIOT A-M AQ0CUHELM YUCLOM
n 060sHavaT f,. Buepsie oTH dmcla BBEJX COBETCKHI MaTe-
matek C. E. Apmon B cepennse 30-x ronos (B noxkunage, cue-
samsoM B 1934 r. Ha BTOpOM BcCeconsHOM MaTeMaTHYECKOM
chesjie, B B craThe «Pemenne ofBON KOMOMRATOPHOT Bajadmy,
onyGamroBanmoil BcGoprnke <MaTemaTndeckoe Ipoceeniesney,
1936, Ne 8). Ilonpo6uoe uanoskenme CBOTCTB TUX 9TUCEONA OH
xoTel cnenarh B Knure «Hopan komGmuatopras aiareGpar. K
comanennio, Hocle GesBpeMeHAON cMepTE 8BTOpa PYKOUOHACH
kuErn nornbaa Bo BpeMsa BofiHN. BHoBbL Te ke camble 9HCHIa
opraymanm B 1945 p. amepmranckme matemaraks Hanuaas-
ckuit @ Puoopnas. OHn BBENM eme Muorodies

TD(z)=to+tlx+--.+thk +-.-,
HA3BAHHKHA 4alelinbisi MHOZOHWACHOM [LIf [aHHON HOCKH,

O6man dopmyna

B samgaue 0 cMemeAWAX Y WAG Ha CAMOM Jell® [Be NOCKRA —
feno- B 4epHONONbHAA (YePHEIM 8aKPAIUHBATCA JHML WONA
poaronaan). Jlapeiinoe uncio ¢, sajno maiiTa i Geaononsb-
poit nocku. Ho oma ycrpoena Eyma ClloiKHee YePHODOIbLAOH
NOCKH, COCTOAINGH m3 n HEe CBABAHHKIX JPYT C APYTOM KBaj-
patoB. Ilostomy 6muio 6W BechMa IKeJaTeIbHO HOJNYIHTH
dopMyiy, ceAsHBaMY0 JaneliHbe YACIa dTHX ABYX JOCOK.

IlpenBaputenbno naiigem najeiinsle 9mcia AJA DOJHOR
NOCKR, coCToAmeHd m3 m TopusoHTAJed # n BepTAKANSH,
Yro6m mocTaBuTh Ha TAKYW LOCKY & Jdajeii, Hago cHavala
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ButbpaTh k ropmsontaneil, aTo BosMoxHO Chy cuocoGamvm, a sa-
TeM pacCTaBHTb HA HAX & Najgeil, 910 MomxHO caedats AL cno-
cobamn. 3naunTt, Ana Tako# nockd k-e JaneitHoe 9ECa0 pPaBHO
ckAk

[Ipennonoxam rtemeps, 910 (M X n)-focka pasbuTa HA
Yepayw B OeJyw 9acT¥ @ 9TO ME 8HaeM JalelHwe 9uciIa tk
Iana gwepromoabHo#t gockn. [loacumTaes, CKoabKAMB cmoco-
6aMp MOKEO MHOCTARHETH r Jajged Ha AOCKY TaK, 9T00H He Me-
nee k mapeil croaam #a 9ePHEIX OONAX. Has sroro mago cna-
"ala pacOoNOKATH &k dajell Ha 9OPHLX noAx, 9100H OHE HO

6mam npyr apyra. 9To MoKHO clenaTh £ cmocobamm. Batem
8anfATHe k ropmsowTaned m k BepTEKalNedl caenyeT BHYEDK-
HYTh, @ Ha ocraBmywea |(m — k) x (n — k)}-nocky mocra-
BATH OCTAILARLIE Fr — ,t Janbn, He oﬁpamaﬂ BUAMAHNA HA BT
nojieid, a cienn TAmMb 8a TeM, 9706w oM He Guiam APYT Apyra.

r_._

-k
910 mosxmo caemats Cr'x A nk cnocobamn [lo apasnay

mpomasenenms uwolyuaem Cr's A% ¢, Tpebyemnix paccia-
HOBOK Jagei.

Teneps Mu yxe mMomem rEBecTH OCEHOBRYW GopMyIy Beeit
Teopnm sanpeTHWX 3808, CRAZLBAIMYI Jajelinbe upciaa AIs
qeproii m Genodt nocox. Ilas eroro rocnonbayemca dopmynoi
sKI09ennil B uckawuennii 3auymepyem BCe YepHLe HOJAA
B o6usBatum uepes X MHOKECTBO BCEX AOOYCTEMBIX PaccTa-
80BOK Jalnedi aa (m x n)-pnocke, a gepes Xg — MBOIKECTBO
paccTaHOBOK, HPHW KOTOPHX BaHATO @€ 9epHoe moje. Torama
Xo, ... () Xa, — MBOKECTBO  pAaCCTAHOBOK, NDPA KO-
TOPHX BaHATH 9YepAHe MOJA ¢ HOMEDAME Oy,. ...ty Bce
cnaraemMute Baaa n(Xqe () ... ) Xq) B dopmyie exuIO-
gennit g mcwioverndt umeror sHak (—1)* Ecam crnommrs Bce
9TH cllaraeMHle OpR 8a4aRHOM BHadeBHR k, TO NOJYYalOTCH
BCO PACCTAROBKM, B KOTOPHIX 3AHATO HEe MEHEe &k JepHHX Io-
nefl. A 4HCIO TAKEX pAcCTABOBOK, KaK MK 8HAeM, PaBHO

TEATS . BamedaTenbHO, 9TO MH HAMJB BTO q9uciIo, HO
8H3A OTOEIbBHIX CHAraeMunX — Belb 1A HEKOTOPHX BHOC-
poB 9OPHHIX moJeli MOKeT M He CYMeEeCTBOBATh MCKOMHIX pac-
CTaHOBOK. A Temepb, mpuMenas GopMyay BRIAYEHAR B KCH-
nmqeanﬁ, goJaydaeM

2(— 1)¥ ,;_kAz:'ztk, (1)
ros’ t e nagennue qucaa gna Geqomoanmofl gockm.
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Toano TaR e [OKASKBAETCH, YTO YACHO PAcCCTAHOBOK T
nazeil, 13 KOTOPHX p CTOAT Ra YePHKNX, 8 OCTAILHEEG — HA
GonnX mONAX, PaBRO

r—p

Z("" 1)kcp+kc;r: ktp+k- (Z)

k=0

®opmyna (1) nospoasier crectn mogcuer maneftnnx umcen
niA GelomoNBHEIX NOCOK K HOACUETY TeX ke THCed A dep-
HODONBHHEIX BOCOK. A 9TO B HEKOTOPHX CIYYafsX IpOme cie-
uarb., Hanpumep, ecam mocka D pacuajgaerca na pme [ocke

]:)2 . Pm!. ) 1.

Oy n D,, ne umeromux BB o6mux ropmsonTaiel, s obmmx
repruraiei (pme. 31), To cmpasennmsa dopmyna

Tp(x)=Tp (z)Tp,(x)=(to + t12 4 o+ ) (G0 + 1% + .. )
3

B camoM pnene, wocrasmTs k nane® ma mocry Dy, a l
nmafeit ma pocky Dy MoyHO WO npaBHIY DPORMBBENEHHA f,g,
cnocofamn. [losromy mocrasmts r mapell ma mocky D moxno
109, + ti9r—3 + ... 4+ 1,9, cmocoGamm (paccTaHOBKR Kiac-
caPUIEpYIOTCA N0 YHCHY Jajelf, croamEx Ha pocke D).
A 970 KaKk pas Kosdamuenr opd z” B OPON3BEJAGHAE MHOIO-
anesoB T'p, (z) B8 T'p, ().

Tar xak yns onHON RIeTKM JaNeiHHE MAOTOYTEH EMeer
eag 1 -+ @z, 10 pas gmarona.rm KBajpara, cocroamed us n

xiIetok, o pasen (1 4 z)" = 2 Chz®.
k=0
3maumr, Aann puaromanu najefiEne gu@ena UMEWT BHJ
t;‘== C,’i.
Teneps M mMo’kem aoBecTw R0 KOHNA Buumciaenme D,
T. €. 9AcAA crocoboB pacCTaHOBKA n Janeil HA KBAAPaTRO
nocke Tak, 4To0hn HR ojua M3 Aajell He cTaja Ha QUArGHAIdh,
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B 5TOM enyuse n = M == r @ MH QOXy3aem U0 Qopuyde (1)
Dysmt,= X (—1)Cx(n— k) (4)

k=0
B uacTnocTH, eclE n == 5, To AMeem
Dy =51 —=C4) 4+ CE.-31—C§-2! + C5-11 — C3-11 = 44,

3uagnTt, ects 44 cmocoba pacopeneneHHA OACIOPTOB IO KoB-
BOpTaM, OPH KOTODPHX HE OJUH DacOOPT He MONAJAET B COOT-
8ETCTBYOINEI KOBBEDPT.

8a ofegennrM croNOM

R cynpyeam Jeonmvesun na npasdnuiwuil ofed npuwan o
eocmu 5 cynpyaceckux nap. Pewuau cecmb sa obedennbil cmos
MaK, Ynobs MYIUUHSL U FCEHUUHBL 4epedosaauch, npuies Hu
odna napa cynpyzoe ne cudeaa padom Opys ¢ Opyeom. Cronv-
KuMu cnocobamu mozym smu 6 nap cecmb 3@ cmoa?

Tocanum craTaza 8a CTON KeHMEH. X03AARa KOMA MOTKET
prbpars moGoe m3 12 mecr. Ilocae sTOro 1A OCTANLHBIX HKeH~
M7= 0CTAaeTCA 5 MecT (Beab 1Be KOHIMUHH He JAONKEH CHASTH
pApoM apyr ¢ gpyrom). Hx MoxHO mOCAajUTh HA BTA MECTA
5l == 120 cmocoGamm. Beero momyumuocs 12:5! = 1440 cmo-
coGoB. A Temeps GymeM pacca)KEBaTh MY:;KIUH. Ileperyme-
pyeM BaHATHe MeCTAa HO JaCOBOH CTPOIKe nudpamu 1, 2, 3,
4, 5, 6, rie 1 — mecro, 3aHATOe Jleoutneso#t (pue. 32), acso-
GofHme MecTa — pEMCKEAME Dudpamn I, I, 111, IV, Vum
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V1, rne I — mecto, crenviomee 83 MeCTOM XOBAWKA [OMa,
Toraa xo3AWRE AOMa MOMKET cecTh Ha JdioGoe MecTo, Kpome
mect | @ VI (oun maxonatcs psaaoM ¢ ere cyupyro#), My
roctbn, BaBABmel mecro 2 — €8 Jwbom B3 MecT, Kpome I
p Il 8 . n. WammMp cnoBaMm, paccammTe rocTet — 9T0 BCO
PABHO, 9TO paccT4BuTb JaibP 83 [0cKe, M300paKeHHOH Ha
puc. 33.

0606man aTy 3anady, UPAX0ANM ¥ TAKOD HOCTAHOBKe BOI-
poca: ckoAbKUMU cnocoBaMu MOXNCHO nocmasumbs n aadell na
(n X a)-docky max, wmobu onu we 6uauw Opyz dpysa u umobu

(S R -

Pue. 33.

1 I IV V VI

wu ofua 1adea ne cmoasa wa noasz euda (k, k), 1 <k n,
G k+ 1)1k n—10(n 1)

Ecam 6m Mu spajgm gaciao cuocolos t}‘ OCTaBUTh & nageft

. Ha BaIpeTHHe WOJAA TaK, ITo6H OHM He OMJH ADYF APYTa, T0
sapava pemagachk 6m oo gopmyne (1)

ta=nl—(n—11t, +(n—2)1t; —
— e (= =BG o (= 1) (5)

3anaua cpexack K OOACUETY 9WciIa cIOCOGOB mMOCTABUATEH k
sanell Ha 3ampeTHHeE OO0JA, a BTO Jerde, Tak KAk AX Meubile,
4eM AONYyCTHMHX motded 3anmmem 2n sampeTHnx moneil mo
KPyry, BEINACAB CHauaJa 004 OePBOHA ropusvATaIN, N0TOM~
sropoit 1. p. Eciw nocrasmrs egmAmnn Ha 1OJAX, 8auMTHEX
JajbAMHA, & Ha OCTAABLHKX DOJAX HAOACATh HYAH, TO MOy~
9uM KPYrosymo paccTaHOBKY k enmuun a 2n — k  gyaei.
Ilpm sToM cocenHue noia Ha OKPYHKHOCTH COOTBOTCTBYIOT
Ha JOCK® NOJIAM, CTOAMAM Ha OJHOU POPASOHTANA AJIH QNHOK
Beprukann. [losToMy fBe enmEEOE HE MOTrYT CTOATH pAnOM,

T. ©. t, PaBHO YBCAy CcHOCOGOB HAMECATH mO KPYTY k enmAmI
B 2n — k Byned Tak, 4T00n HHKAaKHe [Be ¢MHMIH HE CToA-
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JB panoum. A 9TO MOIKHO CHIEJATH, KAK MH yiKe cocunTanm

. 2
C'z‘n.k+C§nik_l =27?_—7‘C§n_k cnocoGamm  (cM. erp. 164).
Uogcrasaaa sro 3Badenme B Qopmyay (5), monyiaem OTBeT.

PasGywmeBaBmmneca CJIOHBI

Mpe BugEcIeRnn TaneliHuX ABOTOYIEHOB OKA3HBAGTCA HO-
nesdoll cneayoman gopmynal

TD (x) = TDr (1‘) + $Tﬁ (.Z‘). (6)

3mecs gepes D' oGosHauena nocka, MOJTYICHA3SA H3 JOCKRA D
BLHUGPKEBAHAGM HEKOTODPOTo mois a, a depes D — pocka,
nonydaeman u3 D BuYepKOBaBRHeM He TONBKO CaMOTO NOJA 4,
HO ¥ POPM30HTAJHA & BEPTHKAJH, HA NePECeYeHNn KOTOPHX OHA
paxonutca. Urobn gokasaTh dopmyay {(6), nocraTouno same-
THTH, 9TO mpm Nwboii paccTanoBke k Jajeil mojse a OKasH-
paercs nmbo ceobomumM, am6o saHaTeiM. Umceao paccrano-
BOK, IPH KOTOPHX 9TO HOJe CBOGOXHO, COBUIA/AET C YHCIOM pac~
CTAHOBOK Jagell Ha gocke D' (AJi# TAKHUX pPacCTaHOBOK UOJE &
moxa0 Gesbonesmenno ynanmts). Ecam xe more a samaTo,
TO Y’KO HA OJlHO HOJe BePTUKAJHN B FOPA30HTAIH, Ha KOTOPH X
pacnonioskeHo mole a, saummarh Heab3a. [losTomy mx mamo
BEMEPKAYTH, & OCTABIIMECH Jalbld pacmoiaraTe Ha gocke D,
3Ha9dT, YNCHO PACCTAHOBOK BTOPOTO BAJa DABHO YBCIY pac-
cranoBoR k — 1 napeit ma mocke D,

Wrak, kosdppummenT npm z* B muorownene I'p (r) pasem
cymme koopdunmenta upm z* B T'p. (z) B wosddanuenTa npa
¢*! B Ty (). OTO yTBepKINCHHEE B BHPAKEHO dopmyaoit (6).

Pemuym ¢ momompn gopmynm (6) rakywo samady.

CroabkuMu cnocobami MONCHO DACCMAsUMb HA ULATMAM-
noii Gocrke k 6eA0NOALHBIT CAOHO8 MaK, 4MmoObl OHU He MozAu
6umbv dpyes Opyea?

Ilna pemenus sTofi 8ajadunm IOBEPHEM MAaXMATHYIO JOCKY
na 45° @ ocrasEM Ha Hell ammp Geane moaa. Tak kak CIOHH
XOIAT 110 JUATOHANAM, TO HOCJHE IOBOPOTAa AOCKA pedb Gymer
UATE yme 0 BepTHKaaax @ ropmaontainax. Ho mocka Gyner
yMeHbIIeHHOI, TaKoil, Kak Ha puc. 34. Urax, sam majmo Hail-
T 9ECI0 cuoco60B paccTaBAThH JaAbW HA B9TOH AOCKe TaK,
wro6nt opm ®e Omam Apyr apyra. C noMomnio mepecTaHOBOK
pepTAKaNell W COpM3OHTaJedl OpeBpaThM 8Ty JOCKY B H300-
pakeHHYO Ha pmc. 35.
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Taxan OCKA ABIZETCA OpeAcTasATeNeM o6mmpHOro RiIac-
€a J0COK, Yy KOTODHX mepBasg FOPH3OHTANb CONEPIKAT Ny
UAYIHAX JpYyP 8a ApyroM mojeil, BTopaa -~ N, TAK e pac-
[O0JI0}KGHBNX MOJeH, ..., M- CTPOKA — R, TAKAX Ke moneit,
OpuueM 1y < By < voo & Ny & BCO NEPBEIS NOJA CTPOK CTOAT
Ha ofHON @ Toil :xe BepTmkanm (B mepsBom croubme). Taxme
nockE Ha3WBAwT Juazpammamu [Onza. OHm BCTpeYarwTCA BO
MHOIEX o06I8CTAX MaTeMATHKH, HagpmMep, B TeOpHA Hpej-
crasnenn#t rpynn. Hasosem ®KODPTem (g, Mgy o oy Np) KO-

-

Pue. 34. Pac. 35,

dom nmarpamms IOmra, e cooTBercTByomu#t manefinmd smo-
roanen o6osgaumm T (ny, ng, . .., Ny} ).

Jlna awo6oro moins a mepeoi ropmsonTakm nocka D’ mwme-
er mpa zy >4 kop (ny — 4, nyy o ..y np)y, @ Opn By =4
KOX (7250 « +» M)y @ JoCKa D mpm ny >1 mmeer op (ny — 4,...,
n, — 1). Ilosromy mo c¢opmyne (6) wus upepmaymero
OyBEKTa OOXYyYaeM, 9To mpm n; > 4

T(nlsnm°--’nm;z)=

=T —1ng e ng;2) 4 2T (ny — 4,00, 0 — Li2),
Mprvenan eme ny — 1 pas sTy dopMyldy & mepBOMy caaraes
MOMY, TOJYYdM, WTC npH B, > 1

T (N1 Ngy e vy} ) =

=T (NgyeeesP;T) + 12T (g —1,..0,0,—112). (@)
B crnaraemeix, CTOSIIAX B mpaBodl 9acTA BTOTO PaBeHCTBA,
gncao ropmsontajdedl ymxe pasmo m ~ 4. Ilpojomxas sror
mpomece, csegeM Bce K maarpamme IOmra, mmeromeldl opRy

ropusoHTalb, & [AA Takod gmarpammm ameeM 1 (n, z) =
= 1 | nz.
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Tar mar ®on npmarpammm  [OEra ma pmo. 35 pasen
2, 2, 4, 4, 6, 6, 8), To nocAENOBATENLHO HONYIEM

T (2 2, 4 4 6, 6, 8 @) =T (2,4,4,6,6, 8;2) 4
4 22T(1, 3,3,5, 5,1 2) == ... =1 + 323 4 3562 4~
-+ 17042® + 35322% 4+ 2816z° -+ 6322° 4+ 1627,

Hanpnvep, Tpex CIOHOB MOKHO HOCTAaBATDH 1704 cuocobama.

CoMMeTpAYHEIE PACCTAHOBKH

PaccmoTpmM Teneps PACCTAROBKE R aageli ma (n X n)-goc-
%e, yAOBIETBOPHION[AE HEKOTOPHM YCIOBHAM CHMMETDHA.

CaMbIM ODOCTHM ABIAETCA Ciaydai, Koria rpebyercs,
9ToGH Jamb® CTOANA CHEMMETPAYHO OTHOCHTENBHO HEHTpa
pockn. OGosmaanm gYepes G, 9HCIO pemeHu# sajaum, Korna
wymeno named pasuo #. Torpa mmeer MecTO PeKyppeHTHOe
COOTHOIIGHN®

Gzn = 2nG2n_g- (8)

B camom nexe, 6ynem crasnts 2n nanefl Ha (2n X 2n)-n0CKy.
Jlanbn, cToAMAas BA NEepPBOA BePTHKANH, MOKET 3aHATH HA
geit moboe m3 2n moneir. [lo ycaosmio sTAM OmpefeliAeTCA
moJoenue JanbW, cTosimell Ha wDocienneil BepTUKAIA —
OHA [OJKHE DACHONOKHTHCA CAMMETPHIHO C mepBo# Jajnneit
OTHOCHTENBHO HEHTPa N0CKA. BHUepkHeM mepBy H HOCIHeA-
HIOI0 BePTWKAJIH, & TAK:Ke BaHATHE JafbAMA COPHBORTANR
(Tar Kak 9ACIO rOpU3OATANEH YETHO, puiGpacHBaeMHne Janbm
HE MOTYT CTOAThL Aa onHoll B Toi ke ropmsomranm). Iloay-
waeTCH NOCKa m3 2n — 2 ropmsontaieli m sepruxaneit. fcno,
9TO KasKaoMy CEMMeTDHYHOMY PacioJIOMeHHI iJajel Ha HO-
ol [OCKe COOTBETCTBYeT CAMMETDHYHOE HCXOJHO® pacuo-
momxenne ganeii. OTcona W BHTeRaeT, 970 Gy, B 2n pas Gonb-
we, 4eM Gy, 5. 3 pexyppenTroro cooTHOmeRzs (8) BETORaeT,
a0 G,, = 2".nl

A Temepr pacecMOTpUM CIydailf, KOPHa AOCKa COCTOAT U3
2n + 1 ropusonraineii m meprmkaneir. B arom cayuae opma
nanpa obasasa croats B menrtpe gockn. Ilonme, koropoe oma
ganmMaer, caMo cebe cammeTpmdHOo. BuueprmBas meHTpanxb-
HEl® TOPUBOHTANL H BepTAKANb, UONydYaeM (2n X 2n)-noe-
Ky, 63 KOTOPY® IPEICTONT UOCTABATH 27 JHajeil, 9TO MOKHO
caenats G,, cnocobamn. 3aadnt, Gyusa = Gyne

AmajnoruvHo pasbmpaercda BOIPOC O PacCTAHOBRAX naneit
Ha (B X B)-Qocke, He MeHAMAXCA UDA BPAMEHHA dockn
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na 90°. [{ns wmcaa R, Taxmx pacCTaHOBOK BEPHA PEKYPpeHT-
waz dopmyana

Rm = '(4n - 2) R4n~41 (9)
H3 KOTOpOH caejxyer, 9To
Ry, =2"2n —~1) 2n —-3)...1. (10)

Hanee, mmeem R, = Ry, a Ry m Ry,,s pasun
gyiwo. B camom pene, ecim umeerca paccTaHoBKa Jajeit
¢ TpefyeMHM CBOHCTBOM, TO Rakaan Jaibf JAubo CTONT B MEHT-
pe, 1a00 BXONHT B 96TBEPRY Jajieidl, MOPeXOoMAMAX APYT B
ppyra mpm mosopore gockm ga 90°. osromy wmcno napeid
paBRO miI¥ 4n (KOrAs Ha AOCKe HET MEHTPANBLHOTO HOJIA)
nam 4n + 1.

Haiinem teneps wmcao Q, pacmonomennit n mageit Ha
(n X n)-mocke, CEUMMETPUYHAWX OTHOCHTeJNDLHO NWATOHAIA
KBajgpara (4ia ompeaesieHRocTA GepeM AMAaroHaIb, HPOXOAA-
myw vYepes Jesoe yriaosoe mode). PasbuBaem Bce paccra-
HOBKE Ha ABa KJAcCal TaKMe, YTO OfIHA Jlaba CTOHET B JIEBOM
HH}KBEM YAy, W 8Ce ocraabgne. Ymeio paccTanoBor mep-
BOro kjacca pasBuo (, 4 (Jaaba BLIYEPKHMBaeTCA BMecCTe G
HEKHEel# rOpPU30HTANBI0 B NeBofl BepTuKauabo). Bo BTopoM e
caydae B JIeBO# BEePTHUKAJH CTOUT KAKAA-TO Jagbd, HE 3aH@-
Mapias HIKHEr0 uons sepramkasu. [as mee ecTh cuMmer-
pauHasg 1anpA Ha BWKHeHd ropmsonrans. Brueprusas ropm-
80HTAJW W BepPTHKaJd, HA KOTOPHX CTOAT BHIOpaHHHe JafbH,
monygaeM {(n — 2) X (rn — 2)l-nocky m mpuxommm X 3apa-
U8 0 pacCcTaHOBKax n — 2 jafell ma Taroi mocke. Tax waw
Ha JIEBOH BepTHMKaJ®m Jaabs MoIla saHEMaTh Jdwboe ma n — 1
noneit, To @, RONKHO Y/OBJETBOPATh PEKYpPPEHTHOMY CO-
OTHOIMEHHIO

On = 01121 +(n—1) Qna (11)

Mosxmo nOKasaTh, 9TO peleHneM 9TOro COOTHOMEHnudA HB-
agerca

Q=1+ Cit 5C0Ch, + 3 CICAChy .. (1)

(mano pasbmTh BCe HCKOMEE pAcHOJOKeHHA jafielt Ha Riac-
CHl, OTHECA B §- KJAaCC pacnoNoKeHds, OpH KOTOPHX § Hap
mafiedl He HoONafalT HA NHATQHAND).

ABaJIOTEMHO TOKAasKBaeTCA, 9T0 YMCAO B, paccTaHOBOK
n nageli Ba (2 X Rr)-jOcKe, OPH KOTOPHX Jafbd HE ObiT
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OpyP Apyra @ pacuojoKeHH CHMMeTDHUHO OTHOCHTeALIIO
ofemx gHaroHalei, yROBJETBOPHAET COOTHOIIGHUAM

Byp = ZBin-ﬂ + (zn —~2) 32n~41}

B 2ntl = Ba,.

13)

Hapaepas & ayernme

3ajaun, RoTophie MR pemann ma crp. 161 —164, mmeror mrol
XapaKTep, 9eM 3a/la9; 0 DacNOpPTax uam o rocrsax. B amx sam-
peTH Hajaraiuch HE HA HOSUAWM, BaHAMAaeMble TeM MJIN HHBIM
DIEMEHTOM, a Ha BBAMMHOE DACHOJIOMEHRHe 3THX 3JEMEHTOB.
Yame Bcero B Takmx sajadsax pedb @eT O COCECTBe OLHON
IIH HECKOJbKHX Oap 8J€MeHTOB, H 3anpery HORJEKEAT He-
KOTOPOE MHOKECTBO TAKUX map. JTH 3adaum BO MHOTHX CJIy-
9afiX yAaeTcA pPeIuTh, HPEMEHHAB K OepecTaHoBKaM $opMyiry
BRIINYCHAH W UCKAKOYCHUH @W wiaccupmuupysa aT@ mepecra-
HOBEM [0 9MCAY BXOAAMMNX B HUX BadpermeHHWX Dap.

IIo nyemune udem rkapasan uz 9 eepbaiojos. Ilymewecm-
sue Gaumces mHo20 Onell, u, HakoHey, ecem nadoedaem eudemb
snepedu ce6sa 00H020 u mozo e éepbawida. Crosvkumu cnoco-
famu moxcHO nepecmasumev 6epbaindos mar, umobu enepedu
kaacdozo eepbarda wea unoil 6ep6.aid, wem parsure?

Taxume nepecraHoBKm #aBepusAxa cymectsyor. Hanpn-
Mep, MOMKHO NepecTaBHTh Bcex BepGawRoB B 00paTHOM mo-
pANKe, Tak 9TO mociefEHWil oxamkerca mepBHM ¥ T. 4. Benp,
KaK [IacHT apaﬁcxaa [OCJIOBHIA, ¢KOTA8 KapaBaH OOBOpadH-
BaeT Hasaj, XpoMoll BepOAION OKasbIBaeTCA BIEpeNEy.

Jaa pemenusa sagaum nepenymepyem Bep0aogos B Hepro-
Ha4aJlbHOM HOPAJKE OT KOHLOA KapaBaHa K Hadajy IdCaaMu
1,2,3,4,5,6, 7,8, 9. Ham nyxHo naiite BCe nepecTaHoBKY
STHX 49MCEJ], B KOTODHIX HeT Hm ogHol us map (1, 2), (2, 3),
(3, 4), (4, 5), (5, 6), (6, 7), (7, 8), (8, 9). Cocuuraem, BO CKOIE~
KHX UepecTaHOBKAxX 9THX uucesa ydacrsyer mapa (1, 2). Mu
MOKEM CAMTAaTh B 9THMX OEPECTaHOBKAX TaKyl mapy 8a ONUB
saemendr. [loatomy obmee amcao pepecraBasieMBIX 8JeMeH-
ToB Gymer y:xe e 9, a 8 u ux aucao pasno 8! Tor we pesyunn-
rar NOJYYaeM @ AJAA OCTaJbHBIX { 3aNpelleHHBIX nap.

Teneps paccMoTpuUM OEPECTAHOBKH, Salpeliendble o
Kpaiireil Mepe ABaMcIn, T. €. cojepiKaue ABe sanpelieHHbie
papu. Bosmosum nBa ciaydas — [Be sanpellensbie Oaph
aubo me mmewT o6MEX oaeMeHTOB, Janbo umewT oamy 06--
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mull smement. B nepsom ciayuae ofneampmm BMeCTe daemen-
TH KayKHAO# mapH. ¥ HAC OCTAHeTCA Bcero 7 mepecTaBifeMBIX
9JeMeHTOB (2 mapH, NEPECTABIAEME® KaK HeN0e, W O die-
MEeHTOB, He IONABMMX HE B OAHY W3 9THX map). Ymeno Taknx
nepecranoBok pasuo 7!. Bo BTOpoM cayduae Tpm siaeMenTa,
BXOAAMMe B [Be 3alpelienHse HapH, AOUKEH HATH TOXPAR
(sampEMep, ecim B DEPECTAHOBKY BXoiaT mapH (3, 4) u (4, 5),
vo B Heit moxpAx mayT saementn 3, 4, 5). OOmemummM oTn
TpH 9JEMEeHTa BMecTe, TOrAa mepecTaHOBKAM HOJJIEKAT CHO-
Ba 7 sxeMeHTOB — 1 GIOK M8 Tpex 9ieMeHTOB W 6 daeMeHTOB,
e Bomeqmux B Omor. Udcno TAaKEX UEpPECTAHOBOK OUATH
pasuo 7).

CoBepIIeRHO Tar Ko [ORasnBaercd, 9ro kaxme Om k san-
pemleHHKX Oap MH HE B3ANH, 9YHCJO0 NEePecTaHOBOK, Cofep-
JKamux Bce oTH k map, pasro Py = (9 — k)!. Ho kmap m3 3

MOKHO BHGpaTH C¥ cnocobamm. [lo ¢opmyne BrIOTERHE
¥ MCKAIOUOHNH mojxydYaeM, 9TO KOJAWYECTBO MEPEeCTAHOBOK, HE
cofep;KammxX HE OJHOH sampemenHoll maph, paBHO

Py—CiPy+ C:Py— oo 4 CiPy =

8 7 1
= 8l [9._ g +§r] = 148 329.
AH&JIOI‘K‘IHO )IOK83I:IB36TCH, qT0 RONA9IECTBO nepecra~

HOBOK E3 9mcen 4, 2, ..., n, €HO CoflepKaInuX HHU OfHON W3 map
(1, 2), 2, 3); .oy (n — 1, n), Bupamaerca Gopmyaol

—1,n=2
E’,,==(n--1)l[n—---——"1l +———-"2|—-—...+
an—k41 (— 1)1
+(—1)k1"(I:_1‘)T+""+(_,-,—:'{)T]' (14)

Mosxno noxasare, aro E, = D, 4+ D, ,, roe D, — gmcno
cMemernmit #8 n saeMentos. CoBepmeHHO Tak ke J0Ka3HBaeT-
¢, 9T0 ROJNYECTBO NEPecTaHOBOK M3 N SJIEMEHTOB, B KOTO-
phle He BxofaAT r < n — 1 map, paBHO

P,—CPy y +CiPpy— e+ (—1)CrPp e (15)

Ha pemennmymo cefizac 8afavy HOXOKA CIEAYIOIIas.

Ha xapyceau kamatomes n pebam. Onu pewsiau nepececmb—
max, umobul y kaxdozo us HUx cmeHnuacs eénepedu cudawuil.
CrosbKUMU CcnocobGamu OHu Mozym amo clesamo? ‘

Paccyfenns, 0OYTR COBOANAIOMEe C NPOBEAEHHBIMA
BHINE, [OKASHBAKT, Y4TO B BTOM CJAYYa6 OTBET BHIPAKAETCA
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dopmymoit
Fn=Pn—l_C:lpn-2+C$LPn—3_-'-+

(= )P+ (— 1) C )
Momxo mgoxaszats, 9TO
Fp=Dpy—Dys+ Dpg— .. 4 (— 1)"2D,,

3arpynHenne Ma;kopaoMa

Odnanclun maxcopdom ropoas Apmypa obuapysicus, 4mo K
06edy 3a kpyeavlm cmoaom npuzaauwiero 6 nap spaxcdyouuz
puyapeil. Croavkuml crnocobamu MOxHO paccadumb Ux Mak,
umo6nl nukarue 0séa épaza He cudeau padom?

Jdra 3ajla¥a mOX0Ka Ha 3afady O CYIPYKEeCKHX Iapax,
HO OTJIHYAETCS OT Hee TEM, YTO B 3afade 0 CYyOPY:KeCKHX Ia-
pax TpeboBaNOCH He TOAbKO, IT00H Cynpyru OHIN pasjenensl
OPYT OT Apyra, HO 1 9TOOH PAFOM He CHAENH [BOe MY;KINH
WK [Be jKeHmuHsl. B 3agaue o peapax sTux ycJaoBUE HET —
Hafo JHIOh, YTOOH pAfOM HE CHJeIN HUKAKHEe [Ba Bpara.
Mur pemmm 3ajiady B o0meM Bmje, KOrZa 4YHCJIO Hap BpasK-
IyoIIAX pHuapedl paBEO m. ‘

Hns PeMeHNs 337aTM BOCHOJIB3YeMCH CHOBA “dopmymoit
BRIOICHNHA ® meraoueHuli. OGosmauumM depes A, MHOMKe-
¢TBO cmocoboB paccasKHBanUsA, HPU KOTOPHX k- mapa Bpamk-
AyOmMuX pHuapeil cmgur pagoM, m poxcdmraeM n (Aq [] ...
... [] 4p), T.e. gncao cnocoGoB mocaguTh phiapeii Tax, Iro6H
Bparm U3 nepBHX &k map orasaimch pagoM. CHadama ycagmMm
8a cTOJ Bparos. Ilepeyio mapy MOKHO pasMeCTHThH 4m CIO-
cobamu: 2m coocobamu BHIGpPATH MECTO AJs1 mePBOIO W3 Bpa-
roB, a BTODPOTO HOCAJUTH PAJOM ¢ HHM cJeBa IJIN COpaBa.
Las ocrampHHX phimaped ocramercs 2m — 2 MecT, mpHUeM
¥X HaJ0 3aHATH Tak, 4TOOH pumapm m3 2-it, 3-i,..., k-if mapu
BparoB cupmen:m psagoM. O6wegmeuM punoapeii #3 Kampmol
mapH B ofuH «06ber™. I1H & — 1 map punapeit m 2m — 2k
OCTANBHHX PHIOapeil MOKHO NEpecTaBiATb JAPYr ¢ IPYroM
(2m — k — 1)l cmocobamm. Ecam B3aTh opfHy H3 TaKux
mepecTaEOBOK M IIOCANUThL pHIapedl mo mopaAAKy Ha cBoboA-
HEI® MecTa, TO BhOpaHHEe HaMu & map BParoB OR&MKYTCA
psAfoM. ITO yciaoBHEe He HAPYIIUTCA M B CIydae, €CJIH MH
LOMEHSAEM MECTAMH HEKOTOPHX CHAAMEAX DAOM BDaros. Taxr
KaK TaKHe IepecaykMBaHmA MOMHO cfenats 251 cmocoGamm,
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to Bcero noxydaeM 2! m.(2m — k — 1)! conocobos wocap-
ku. Tarmm oGpazor.

n(4.N. .. N4y = 2"'m-2m — k — 1)l

pnmenas dacTawil chaydail GopMyiinl BRiIOUeAUd n nCk-
JI04CHAM, NOJy3aed

n(AN---NAR) =
=2m|(2m — 1)) — 2Ck (2m — 2) ! - 2°C}, (2m ~ 3)! -

Fee A (=D2CRCm— k=)
o+ (= 1)"2™(m — 1)1].

Ho n(A; N ... Ax) ©m ecTh MCKOMOE WHCIO CcHOCOBOB
pocajuTh puinapeil Tax, 4rofH HE OfHa mapa BpParoB He CH-
neia pafom. Eciam yuutuBaTh JuIIe B3AMMHOE DACHOJIOZKe-
HEe pHTapei, To 0TBeTOM GyjeT BbIpaKeLne, CTOAMmee B KBaj-
paTOHX CHODOKaXx.

Ouepens B kaccy

Y kaccw kunomeampa cmoum ouepedv usz m -k ueaoser,
npudem m uenosex umelom pybau, a k — noamuHHUKEY (MOHe-
mu no 50 kon.). Buaem ¢ kuno cmoum 60 kon., u 6 Havase
npodasicu 6usemos Kacca nycma. Croavkumu cnocobamu mosym
pacnoaazampcs 6 ouepedu 400U ¢ pybasmu U NOAMUHHUKAMU
mak, umo ouepedv npoiidem 6e3 sadepicku, M. €. HUKOMY He
npudemcs acdamb cdauy?

Hanopumep, ecim m = k = 2, to GraronpuaTHsMa 6yayT
AWML 7{BA CAydYas: DpPOp M ODOpp, TAe OyKBa «I» oBHa-
9aeT TOATHMHHUKH, a OywBa «p» — pybam. B derwipex ke
caydagx — ppom, pPpOpn, PUDpP ¥ HPPH BO3HUKAET
BAJEPIKKA — B MEPBHX TpeX CIy9Yasix YKe HepBH 3pmTelb
He CMO{eT NONYYMTb CAaYM, a B MOCJAegHeM cjiydae y KaccH
BANEPIKUTCA TpeTuil spuTels.

Ilpu nebonbimx 3HaYeHuAX m U k 8aagy MOKHO PemuThb
npameiv mepeGopom. Ho ywme mpm m = k = 20 gamcao ne-
pecranosor n3 20 py6. m 20 nostunnuxoB pasuo P (20, 20),
a 9To 4mciAo Ooxblle CTa MUIAAMAPHOB. JAECh yiKe HpAMOR
nepefop He MOMOIKer.

Wtar, BaM Hajio PeIUTH TAKYH KOMOHBATOPHYIO 3a7auyl
Kalimu “Ucao Nepecinanosok ¢ NOSMOPEHUAMU U3 m pybael 4
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k noamunnukos, maxuzxr umo dan awbocor, 1 < r< m + k,
UUCAO NOAMUHHUKOE CPedu NEPSHLE I IAEMEHMO6 NepeCMaHO8KY
He MeHvue wucaa pybaeti. flcwo, aro mexoMoe umeno oTamuno
OT HYJf JUMb OPH YCJIOBHEE, 970 M < k — mHaue noarmuo-
HUKOB HE XBaTUT, 9T00H JaTh CRady BCEM BiajenbmaM pyd-
neif. '

Kakr m Bo Mpornx koMGHHEATOPHEIX 3aja9aX, 84eCh TOJE3HO
HACIOAB30BATH I'eOMeTPUIECKYI0 manioctpanmio. Bossiem Ko-
opouHaTHYIO ceTRy @ OymeM maobpakaTh Kajkayw mepecra-
HOBKY py0Jieii @1 HOJITVHHHEKOB JOMAUOH, COEINHAIEN Y3anl

. - Y
Y A2, 10} A (-4, 10) A(2, 10}
10 <

s

B(-1,

-3

W
~3

o

[

[

S

I S —— ~4-3-2-1 0 1 2 3

Puc. 36. Puac. 37,

CeTKU IO CJENYOINEeMy TMpaBWAY: JOMAHAS HAUXHAETCA B Ha-
gane xoopamrar O (0, 0), m KaKIOMYy NOJTHHHUKY COOTBET-
CTBYeT 3BEHO JOMAaHOH, MAyMEe BBePX HAIIPABO, 8 KaKAOMY
py6uaio — 8BeHo, HAyMee BBePX HANEBO (BBEHO COENUHAET
OPOTUBOIOJOMHEE TOUKHA OJTHOTO U3 KBagpaToB KOOpAMHATHOH
cerkn). Hampumep, mocaemosaTensmocTs nmonppunppunom
COOTBETCTBYeT JioManas, ma3o0paskeHnasa Ha puc. 36.

flcrO, 9T0 ecam B HOCAENOBaTeNLHOCTH uMeeTcA m pyo6-
Jeil @ k mONTHHAWKOB, TO KOHIOM JIOMaHON ORaMercA TO4Ka
4 (k—m, k + m). UYncao nomamwx, sefymux m3 Touxa O
B TOYKY A, PaBHO 9ACHY NEpPECTAHOBOK € MOBTOPEHHAMHA M3
m py6ueit n k nontuunuKoB, T. €. P (m, k). BuacuuM Temeps,
9eM XapaKTepu3yTCHA JOMaHHe, YHOBJAETBOPAKMUE YCIO-
BHIO 3ajaud. Ecaum ouepeihb B HaKoH-TO MoMenT BpeMeHH
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8aCTOMOPHIACH, TO 9TO 3HAYRT, 9TO THCi0 pyOuel mepen aTam
okaszanock ga 1 Goapme umena monTunumkos. Ho Torma Tog-
Ka, NBIUKYMAsCH [0 JOMAHOH, cfenaeT BJIEBO Ha OJHH IIar
Goaplle, WeM BOpaBo, W OKaKercs Ha npsMol z = —1
(nns smomanoir wa pme. 36 ma aTofl DpAMOM JEKUT TOUKA
B (—1, 7); ona yxaapBaer, 4ro 0Yepelb OCTAHOBHUTICA HA 1-M
mary). JTax, BceM NepecTaHOBKAM, IpPH KOTOPHX 0UYepeib
OCTaNABAMBAETCSA B KaKofi-TO MOMEHT, COOTBETCTBYIOT JOMa-
fHe, pMelmue Toukm Ha Opamofi ¢ = —1. Ofparno, ecin
y momamoii ecTh ToUKa Ha ©Tofl mpsAMoii, TO odepemp ocra-
HOBHTCA.

Mp ppmmam, Taknm ofpasoM, K caefyiomeil reoMerpu-
yeckoll 2anater RAlmu 4wUCAs A0MANBT YKA3AHHO20 6udd, He
nepeceratowux npaauyro z = —1. IHockoipry M 3maem 06-
Iee 9MeI0 AOMAHBIX, TO 9Ta 3ajja4a PABHOCHILHA 3agade o6
OTHICKAHWH THCIa JOMAHBIX, NEPECCKAIOMHY NPAMYHw & =
== —1. Ho, ecnnm nomauas L uepeceraer gpamyio r = —1,
TO £e MOJKHO HpeofipasoBaTh caciyomuM ob6pasoM: B3ATh nan-
BHICITYIO TOUKY Hepecedennd W dacTh JoManoli L Buime 3Toi
TOUKU CHMMETDHUHO OTpasuTh B npsaMoit z = —1. Taxoe
upeobpasoparme noxasano na pme. 37. Ilpm atom mpeobpa-
sopanpn Touka A (m — k, k - m) mepexognt B cEMMeTpnd-
nyo el Touwy A'(k —m — 2, k + m). Taxmm obpasom,
kaskoMy nyTtn ms O B A, mepeceraomeMy npasmywo z = —1,
coorBercrayer myth 3 O 8 A’. OGparno, ecam jomanasm L'
peger us O B A', To OHA WO JOpOTe KOMIKHA XOTA Gl OFiUH pas
pepeceus mpaMywo z = —1 u, 3raTuT, MoKeT OHTH IOXYde-
Ha OMHCABHMIM Bhifite o6pasoM 13 jovmanoil, coenmusiomeit O
¢ A u mepecerampniell yrasangylo mpamyw. Hraxr, aucto ao-
Manbx, coeguaamnx O ¢ A 0 Depeceranmux OpAMyn Z =
= ~—4, paBHO 4pcay nNoMaHmx, sefymux m3 O B A,

CocumTarh me wHmCIo JdoMaHmx, pegymmx us O B A4,
COBCEM NETEO — KoopmuHaTH Touxm A pasmm k —m — 2
wk -+ m, a nosromy y Takoii momamoli fomkuo Grrrs k + 4
8BeHLER, HADpPaABJIEHPHX BUeBs m m — 1 sBenbes, Hampas-
mennmXx BnpaBo. Snaumt, ofmee YMCIO BTHX JOMAHEIX DABHO
P (k+ 1, m ~{). Uncno xe aoManwXx, HemepeceKaoNnux
npamyo x == -1, BHpaxaerca Qopmyroi

P(mky—PEk+1,m—1)=

K kw—m-1
= C’lgﬂfn - }}:Qn ="7TI1 +;{— m+k. (18)
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Wrar, xonmuectso ogepefeff, mpu KOTOPHX HE HOPOMCXOANT
Ek—m-+*k1 m

BEES Rl
m — umciao pyOGaeit). B wacTHoctd, ecam k = m, 10 odepens

8aJIEPIKH, PaBHO (k — 9mcn0 NOATHHHEKOB,

- 1
npoiimer 6e3 3ajiep:KKHE B | Cap Cydasnx W 3afepIKHTCA B
k

K
mczk cayganx. Ormomenwe d9mcna OnarQOpHATHHEX CIy-

JaeB K YHUCJY BCeX CJHy4dYaeB YMEHbIIAeTCsA ¢ POCTOM k.

Hama szagaza mommocTeio pemena. PaceMorpuM Temeps
ApYTyio, BecbMa OausKylo K Hell 3amawy. IHpeamomossmM, ute
kaccup 6va npedycmompumener U 6 naiase npodaicy 6uaenos
6 kacce yowce aexcao ¢ noamuHHuros. Bo croavkux cayuaax
npotidem 6ez sadepxcku ouepzis, cocmosujas u3 m obaadameneti
pybaeti u k obaadamencti noAMUHHUK0E?

I'eomerpuyeckoe mpepcrasienme 3Tolt sagadm OyfieT mod-
i TakuM ske. ToabKO BamperHON mpsamoit Gymer y:ke npsaMasn
z = — q¢ — | (daun9me ¢ NONTUHHEKOB B Kacce IIO3BOJAET
NOMamol YRIOHUTLCA HA ¢ €LUHWI, BieBo 0e3 ToTO, ITOOH
NpPOMBONIIA BAJEPKKA OIepedu; a YKIoHAThCA Ha ¢ -+ 4
e/MHMAI oTia yiKe He mveeT mpasa). llosromy Temeps dwmcio
ne6aaronpuATHHX MmepecTanoBox Oymer ne P (K + 1, m — 1),
aP(k+qg+1,m—qg-—1), a gucao G1aronpuaATHHX pas-

m m-g-1
Ho Cm—rk — Umsk - .

B npomecce mpoxoskfieHnsa odepend MOri® OHTE MOMOHTHI,
KOT[la B Kacce He OCTABAJOCH HU OJHOTO HOJTHHHWKA, H OYe-
pe/ib HEe OCTAHABAWBAJACH JUIOb HOTOMY, 9YTO HOKyNABIIYi
B 2TOT MOMeHT Ommer Obur Kax pas obnamareneM DMOJTHHHAKA.
IlopcanraeM WHMCIO PacCTAHOBOK, HPH KOTOPHX HE Pasy HO
fymger TAKOTO KPUTHIECKOrO MoMenta. VHHME ciroBaMm, pe-
IMEM TAKYIO B3ajady. -

Croavkumu cnocobamu moxcHo paccmasumd obaadameneii
m pybaeil u k noamunnuros max, umobel 6 Aw60l momenm
(mekamouan, GHTH MOMKeT, HaYaMbHHA W KOHEYHEH) é Kacce
6ua xoms Ovl 00UH NOAMUHKUK? :

OTa 3agada TOHE PeINaeTcs MeTONOM IIOJCYeTa JOMAHHIX.
Ho Temepnr Hajo MCKATh JOMaHEHe, Mepeceramue NPAMYIO
z = 0 gmms B Havale Koopammar H (mpd m == k) B TouKe
A (0, 2K). Iocxoapry m3 ycioBEA 8ajaud fACHO, UTO BIepenHd
FO/UKHH CTOATH ABa obnamarend IOATHEHHUKA, TO IEPBOro
B3 HOX MOYKHO OTBECTH B CTOPOHY, H TOTAA LMOJYTHM pemen-
HyI0 BHIIe 3aJavy, HO [UIA ciaydas, KOTAA Ha m pybined npu-
xopures k — 4 noarummmk. Ilosromy wmcito GnarompusT-
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gux paccraBoBok mpm m <k pasHo Coikr — Ciia. Ecaim
se m == k, To HaJ0 OTBECTH B CTOPOHY W 3aMLIKAIOIMIETo oue-
pens obnanarensd pyGas (mpoBepeTe caMm, 9TO B KOHUE He
MOKeT HaXOfuThCA o6najaTesh MOATHHHHKA). Mp nomydmu

1 Ak-1
otBeT 7 Czk-ar
1
OGosmaumM gepe3 Ty aHCHO | C;”n, MOKashBaomee, BO CKOAb-

KMX CIydaAx TpoxopnT Ges samepIKKE Odepenp W3 obmanaresneii n py6”
fell B n MOJTHHERKOB. MUl JOKaj)KeM Cedyac, 49T0 3TH IACJIA YHOBJIETBO™
pA0T DPEKYDPPEHTHOMY COOTHOIIERNIO

Tﬂ = ToTn_l + T].Tn—2 +' L] -+ Tn—lTo' (19)

Jllas gorasaTeXsCTBa pa3obbeM BCe BAPUAHTH Aa KIacCHl, OTHECA K s-MY
Kjaccy odepeji, B KOTOPHX JIHIIL TOCHE TOTO, Kak HPOHAYT 2s HOKY-
matenelf, B HepBHil pas oGHaPYKMBAOT OTCYTCTEBUe B Kacce UOJTHH-
HAROB. B 9TOM Ciiydae cpelll NepPBHIX 25 NOKymaTeaell mMeeTcs s 4eJj0-
BoK ¢ NONTHHHAKAME H s 96J0OBeK ¢ pyGisMm, a 9HCIO cocofoB pac-
CTAHOBKHM, IIpH KOTOPWX B Kacce Ha mepBHX 2s — 1 marax Oua xora

65 oguB NONTAHHAK, PABHO, KAK ME BHOENH, ?Cg's‘fz =T, ;. Cpenn

OCTABIIAXCA 2N — 25 jiofiet y # — s pybaw B y n — s DOATHEENKM,
PacéTaBurs HX TaK, Yro0H OgYepeqh W IOTOM Dpomaa OJaromoJydHoO,
moxbo T, , cnocobamm. Beero mo mpasuiy mpomssejeHEs IOXydaeM,
uro B s-M Kmacce 6yper Ty, T, . paccTaBOBOK. A Tak Kak 00mee THCIO
61aroDOMyIHEIX pPacCTAHOBOK pasHO 7Tp,, TO BHIONHSAETCA paBeH-
creo (19).

Mu y:xe craaxuBaanck ¢ pasemcreoM (19), pemast sagazm o pas-
neHNH MAOTOYrOJLHAKA Ha TpeyroasBukE (c1p. 143). 910 cooTHOmMEHNE
BCTPEYAeTCA W B JPYTHX 3afavax. HampuMmep, NyCTe nMeeTCA MHOKECTBO
X m3 n -+ 1 OpeaMeros, CTOHINEX B oUpeleleHHOM nopsake. Pazobnem
BTO MHOMKECTBO X Ha [Be HeIlyCTHE YacTH Tak, YTo0k OfHA B3 HHEX JerKa~
a1a nepee gpyroit. Hocae aroro Ka)kayo m3 dacreil pasobbeM Ha iBe He-
NYyCTHE YacTW A T, A. (eCIn Kakasg-BHOYAbL 9acTh COCTOHT yKe M3 OfHO-
ro mpegMeTa, OHA He HOfBepraeTcs AajbHeimwuM pasbuennaMm). MomxHO
[OKAa3aTh, 4T0 YHCIO B, TaKAX NpOueccoB, saKauYHBAIOMHXCH pasbme-
BneM MHO;kectBa X Ha n -+ 1 snemenrtos, pasHO T,. JloxasaTeabCTBO
OCHOBAHO Ha TOM, YTO MHOKeCTBO pasOHeHmE NpeAcTaBAAIOT B BHAR
obbeguAeHAA N KAACCOB, [Ae B s-# Kiacc MOMAafgafoT pasbueHHs, Y KOTO-
PHX Ha TepBOM MIare JeBOe MHOKEeCTBO COCTOAT U3 § SJEMEHTOB. JTO
cpasy UPHBOAAT K PEKYPPEeHTHOMY COOTHOMIEHHMIO gna B,, coBmagaro-
memy ¢ coorsomenmeM (19) pua Ty,. Tax Kax, KpoMe Toro, By = Iy =
= {, T0 gua BceX n BMeeM B, = T,

Y HMamaxanckoii napagsr

Bepmemca cmoBa K GaympmamdaM TOonNmm fdiofeft mo 0CH, Ko-
Toprie Mu paccMarpmpainm Ha c¢Tp. 93. Toasko Temeps Gygem
cIATaTh, YT0 caesa o1 TouKE O m2 wotopoii onn; BpmIm, TPO-
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craparnTcAa... miaagerns Illamaxamckoft mapunmsl, cHrpapmeft
CTONIb MeJadbHYl poab B cyAbbe Hesamawamsoro mapa [o-
HoHA M ero chHoBeil. Hak unTatens moMumT, Te, KTO MOnamaau
B €0 IapcTBo, o0paTHO Y)Ke He BO3Bpamaidcb. MH Tome
OyneM camraTh, 9TO Te, KTO HOHNAJA0T HA JEBYKH HOJOBHEY
ocu, TaM ¥ ocraorcs. Tpefyerca BHACHHTH, CKONBKO 9eJ0-
Bex ocraHerca y Illamaxamckoil mapmums ® rue oramkyTcs

oCTaJbHHE JIOAW depes N 9acoB mocae BEXoga Toamel B 2N
* gesoBex u3 Tourm O.

Ilepenpmxenusa naofei no ocm abenuce MoxHO0 M306pasnTs
TaKo# jKe JIOMaHOH, KaK W IPOJABWKEHWUE OYEPEeNd B KACCY.
Ecim B KoHNe [BWJKeHHA UeNO0BEK NONATaeT B TOUKY
By, (k — N/2) (manomuuM, 9T0 OH KaK[H# pa3 cABETaeTcs Ha
'/, egmHEMUE AJMWEH), TO eMy HOpuaeTcs cmenats N — k me-
pememenuil Bieso u k Bmpaso. Ho B Toury Bj (kK — N/2)
IyTHEK OonafaeT AWMb IPH YCJIOBUH, YTO IO J0POTeé OH He
yrogur B llamaxamckoe HapcTBo, T. €. €CaAm HO B OJWH Mo-
MEHT OH He cfeqaeT GoibIne HepefBIKEHMAN BAEBO, YeM BHpa-
Bo. Ilocnepnee ycnoBue paBHOCHIBHO TOMY, W4IO JIOMaHasd,
m3obpasxapomas ABWKeHNe, He mMeeT o6IMuX TOUeK ¢ mpAMOM
z=—1, Ho sTo mecthb Ta camas 3aja4a, KOTOPYIO MH TOJBLKO
UT0 pemajn. SHAYAT, UACIO JIOAElH, MONABMHAX B TOUKY
By (k— N/2), ne no6usas B Illamaxanckom maperse, paBHO

Cz’f/—- C}{:“: 2k k.,ZY1+—1 C};:’.

Tenepb yiie HeTPpYAHO NOACYNTATH, CKONBKO YE€JIOBEK OCTa-
perca B Illamaxanckom napcree. JIJIH 9TOro CJHOMHUM w€WHCIa

Cl — C¥* or k= E(N/2) + 1 po N. Mu noayumm unmeno
A moneit, ne nomasmux B Illamaxamckoe maperBo. A Tak
Kak Bcero m3 Toukm O BHILIK 2V 9enoBEK, TO BO BiajeHEAX
[llamaxanckoil mapumbl ocTanmeh 2 — 4 ugenoBex.

Ecnm 6m [laMaxaHCKOe HapeTBO HAUMHANOCH HE CJeBa
or ToukE O, a caeBa oT Toukm O, ¢ abenuccoit —g/2, To pe-

8yabTar noayuniaca Ou mHod: Brouke By (k - %) k> N_z—q_ ,

raxopmioch 6m Cy — CN*! wenosex. Dro cpasy surexaer
n3 pemenus sajauu Ha crp. 184, Korga B kacce 6nu0 ¢ monTHH-
HHKOB.

B ¢onsrnopnoM Bapmamre sajgaum, Kar MH TOBODHIH,
B Touxe O HaxopmI0Ch puTeiiHOe BaBegenye. 3qecy yiKe, pasy-
meercst, He Obulo nmkakoit Hlamaxancroi OApHUOE, a OPOCTO
caeBa 0T T09Kd O OHia BHPHTA KaHaBa, Kyga H OONAfANy
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neyMmepenane noxaoHHEmKR Baxyca. ITpenmonosxms Temeps,
YTO BMECTO KAHABH B 3TOH TOYKe HAXOAWAACHh CTeHA, HATKAYD-
IECH Ha KOTOPYIO, NPHXORMIOCH HA CAEAYIOMEM MmAary Wit
B o6parayio cTopony. MK mpefocTaBifieM YATATENI0 YOEXHTE-

k
cs1, 9To B oTOM caydae C' mago me BrramraTh ms Cy, a npu-

6aranTe k Cly. NHwME cioBaMm, Torga B Touke Bk — N/2)

oxamerca Cly - CE* mopeil. Anamorndmo paceMaTpmBaercs

cnydaif, KOorga crefa HaXOFHUTCA B TOUKe Z = — g/2.

Hornomamomas n orpaskawmas CTEHKR

Mz ysie ropopunm Ha ¢Tp. 94, uTo 3agaun o cnysafinsix Gays-
RaBUsX BECBMA BAKHH 751 QUHBUKH — OHH SBIAKTCA NLPOC-
refinumu MogeaaMu puddysum vactun. 3agava o llamaxan-
CHOH LAapuue TOKE UMeeT HpocToe QHSHIECKOe HCTOAKOBA-
nue — MPOCTO ¢JjieBa OT Touku O HAXOAUTCA CTEHKA U8 Mare-
‘puaia, UOIVIOMANIEro 9acTuns. Ecnu cTeHKa BOIOTHYIO npu-
MiKaeT g Todke O, BO3HMKAET caydail, pacCMOTpeHBE BHa-
naje, a €CHNH OHA OTCTONT OT ToukH O Ha ¢/2 eUHNIL LN HHH, TO
nony4aerca safala, B KOTOpoll BIafleHBsa HapHIn pacuo-
NOMeHH cleBa 0T Touku O (~—q/2). 3agaqa 0 GaymIaHRE HOJ-
BHOUBMUX JIOR6H Npu HanHIu® CTeHu (H3UTECKU HCTONKO-
BLIBAETCHA KAaK 3agada o jud@ysun YacTul| IpH HANNIUH OTpa-
sRaomeil CTeHKH,

B re BpemeHa, KOTHa OCHOBHBIM NPAKTHYECKHM HPHMEHE-
HUeM KOMOHHATODHKHM U TE€OpUH BeposATHOCTe# OHI0 uay-
yeHue asapTHHX WIp, 8ajaga O CJAYYafHHX OayKmanmsx
¢ norionenneM GopMyaupoBanack unaue, Peun maa o6 «ur-
pax ua pasopenuey. [IpegcraBnm cebe IBYX HI'DOKOR, UIparo-
mux, HanpuMep, B opasHKky, llocne rampoit napTum npour-
paBUIAd ynja4aABaeT BHUTpaBIiEeMy pyOab. YUYacTHHK, npo-
urpaBmuil BCe NeHBIH, mpekpamaer urpy. Hago 6uno Buisc-
HUThL BePOATHOCTHh DABJMIHRIX MCXOJOB HTPH, €CIH Y OJHOI'O
urpoka 6wmo p pyGaeii, a y apyroro g pybaeit. Ogepnjna
CBA3L HTOH 8ajaum ¢ wm3y4eHueM fuddysun gacturn B obaactm,
OIpaHUYEHNIOA ¢ IBYX CTOPOH NOIVIOMAIMUME CTEeHKAMH,

3agasa o gByx mepenrax

B xombunaropure gacto GmBaer, 4TO ABE Ha mEPBHI B3TAAN
BECHMa JlaJieKHe IpYT OT ApYyTra 3aladi OKasHBATCA 00 CYyTH
meaa Op@HakoBHMH. PaccmMoTpmm Takyio sajauy.
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Hueemes k& +m (e0e k > m) ueroser pasmozo pocma.
CrOALKUMLL CROCOBAMU MONCHO ROCMPOUMb UL 6 06e wepeHzu
(k uenoser 6 nepeoii wiepenze U m weaoser 60 émcpoll), ¥mobel
6 Kaxcdoli wepeHze A100U cMOAAL NO DPARICUDY, Kaxdvil uero-
6ex 60 6MOPOLL wepeHze Obla HuJce Coawe2o neped HULM uero-
6era, @ wepenzu OvAw Dpacnoaocenvl Opyz OMHOCUMEALHO
dpyza max, Kax nokasano na puc. 38.

Oxa3HBAeTCA, PEeNIeHME dTOM Bajadl CBOAUTCA K yiKe pa-
gobpamHoi 3a1ate 06 ogepenn B kacey. [locrapmu diofeit Tpe-
GyeMuM 06pasoM H JajUM BCeM, CTOAMEUM B nepBoil epenre,

. . o . . 2-s1 mepenrs
Puc. 38,

I3 . . . . ° e 1-a wepexra

M0 MOJATHHHHKY, a BCEM, CTOALIUM BO BTOPOI mepeHre, oo
py6ii0, mocje 4ero BLICTPOMM BCEX IO PAHIKHDY B OfHY KO-
nouny. [lonyunrcsa ogepenp us m obmafatencii py6neit m &
o61agareneit moaruHnUKOB. JI3 ycnosua 3agadu cpasy ciae-
LyeT, aTo 8Ta ouepens mpoiigeT Oes samepsuku. B camoy jene,
OYCTH KTO-TO BAHEMAET 1-6 MEeCTO BO BTopoit mepenre. Torxa
cpenn Biafensnes pyGaeil amms n — 1 Buime mero. A cpenu
BIAJeNbHeB NOJATHHHIKOB DO KpailHedl Mepe n 4el/lOBeK Bhiile
HEro — CTORMHI mpAMO nepes HuM  n — 1 croamux B mep-
Boit mepenre copasa oT Hero. [Toaromy, Korja onm mojoier
K Kacce, TaMm 6ymer xoTa OH OFWH NOJNTHOHUK, U ¢Ha4a €My
obecrmedeHa.

O6paTHO, MycTh 3ajaHa HEKOTOpasd paccTaHoBKa & geso-
BeK ¢ IOJTHHHOKAME W /m 9eJoBex ¢ pyl/sMm, npd KoTopoi
ouepean mpoxofur Gea sagepsxru. He Tepas obmuoctu, MoK~
HO c4WTaTh, 4T0 Bce k - m d9elloBeK CTOAT MO DPAHKHAPY.
BufepeM Teneps Bcex o6aafaTenei moATHHEIKOB U HOCTABAM
AX 0 PAHKEPY B INEPBYIO MEPEHTY, & B 32THJIOK K HUM IIO-
cTaBOM mo pamxmpy obaamarteneit pybaeit. IIpepocraBasem
quTaTeNI0 NPOBEPUTh, 9TO 3TA PACCTAHOBKA 06/aaeT HYKHHI-
Mu CBOHCTBAMHE. SHA4YHUT, YHCAO BO3MOJKHEIX DacCTaHOBOR
nofeft B IBe MIEPEHTA PABHO UMCHY OUepefeil, mpd KOTOPHX
ge GyleT safepiKKHE.

CxeMa Ha pHEC. 38 ABIAeTCA He YoM HHHM, Kak gmarpammoil [OHra,
cocToameit B3 gByX ropusoHraneil. Ecanm mepeayMepoBaTs BCeX MOCTaB-
JeHHHX JIfell MO pamKk@py, TO uHMcIa B pmarpamme Oymyr yGuBarh
cieBa Haupapo @ ¢Bepxy BEm3. O6obmas pelIeHHYIO 8agadvy, OPHXOLAM
K caepyiomeil DOCTAaEOBKe BOLPOCA,
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HMana duaszpamma IOnza ¢ m zopusonmasamu, npluem nepeas zo0-
pusoRmMaAd cocmoum U3 Ny noaeli, emMOPAs U3 Ng NOALU,..., M-% U3 Npy
noaeii, Ny > Ng = « « « 2> Ny CKOLLKEUMU CROCOOAMU MONCHO NOCTNAGUME
na smoti Ouaspamme wucaa 1, 2, ..., n, 2de n=n;+ ... + ny, mas,
ymobul dmu wucaa yéueasu edoad xaiOol 20pUNHMALY cAc8d HANDASD,
a 6doab kaxcdoil eepmukaisu ceepry eHU3?

Pelenne 9TOH 8ajadm, Hrpaoilied BAYKHYW DOJIL BO MHOrmx o6Ja-
CTAX MaTeMaTHKH, JOBOXbLHO caoxkmo, Oteer paercd dopmymoid

ni
AR Tra) H (3~ 13);

i<j

me i=ni+m—Ii L]=1 4144 m

Bapaum g caase V

1. Ha coGpamyn mOMMHE BHCTYNATH NaTh denoser 4, B, C, D
n E. CxonpRuMH coocofaMu MOMKHO PACIOJIOMUTh AX B CHHCKe 0paTo-
POB UpDH yCIOBHH, 9T0 B He oiuKeH BHICTYHATR 4O TeX IOP, MOKa He
sicrynar A? PemmTe Ty e 8agavy UpH YCAOBHH, 9T0 A JOJKEH BLI-
CTYNUTHh HENOCPe[CTBeHHO Hepex B.

2, Ha moske Haxogdarcs m -+ n pasiuyHBIX KHAT, ®3 KOTOPHX
- m B 9ePHHX HepPeIeTax, & n B Kpacaunx, CKOABKO CymecTByer mepecia-
HOBOK 3THX KHIOT, IPHW KOTODHX KHWI'H B 9eDHHX HepPeIIeTax 3aHuMaiop
nepsile m MecT? Bo CKOJBKHX CAyd9asnX BCe KHHIM B 9epPHHIX leperlie-
Tax CTOAT pAgOM?

3. CronpkuMm enoco6aME  MOMKHO DepecTaBdATh GYKBH CHOBa
«[Onutepy TaK, 9To6H TAacHHe MAM B aindaBuTHOM HOpagKe?

4, CroabxuMm coocofaM® MOKHO TepecTaBUTh OYKBH CjiOBa «IIe-
pemieeK» Tak, ITOGH 9eTHpe OYKBH ¢e» He IIIH TOAPAA?

5. CroxbKAME cHOCOGAMA MOKHO IepecTaBHTh OYKBH CJIOBa ¢ONOC-
cyM» Tag, 9T0o0H GyKBa «I» TIIA HEHOCPEACTBEHHO MOCHe OYKBH «0),

6. CronpKUMM cnOcOGaMM MOMKHO HepecTaBuTh GYKBH ¢loBa «060-
POHOCHOCOGHOCTRY TaK, YTOOH ABe GYKBH «0» He MU DOAPAI?

7. CronpxkmMu cmocofaMu MOKHO HepecTaBuTh GYKBH CJIOBA (Ka-
PaKyJM» TaK, 9TOOH HHKAKHe [iBe TJIaCHHe He CTOANH PAXOM?

8. Crompxamma cmocofaMd MOMKHC HEPeCTaBAAThL OYKBH B CJIOBe
«paueTHA» Tak, YTOGH He MeHAJCH HOPAHOK riaacHuWX Oyks? Pemure
TY K@ Bafady QJA CJIOBA «HAPAINJICIUIMS.

9, Cxoapknmu cmocoaMU MOKHO HepecTaBHTh OYKBH CloBa «mac-
TYX» TaK, 91005 MeIy EBYMA TAaCHHIMHY GHLIH gBe COTJAACHEE GYKBLI?

10. CronpruME crocofaMd MOKHO IepecTaBIATh OYKBH CJOBa
«orapadM» Tax, 9To6H BTOPOE, 9eTBEPTOe U IIecToe MecTa OLIIM 3aHA-
. TH COIIacHHMH 6yxkBamu? )

11. CronprmME CIIOCOGAaMH MOKHO MepeCTaBHTh OYKBH CJI0Ba
€Oropomy TaK, YTOOH Tpu GYKBH «o» He croand pamoM? Pemurte Ty iKe
8afady; eCiId 3anpemaercd, 9T0GH gBe GYRBH «0» CTOANH PALOM.

12, CroabruMmE cmocofaMH MOMKHO HEepeCTaBHTH GYKBH B CJIOBe
«KOCMOC» TaK, 9TOOH JBe ONHHAKOBH® GYKBH He CTOANH psigoM? Pemure
Ty e 8ajady [uA CJHOBa (TapTapy.

13. CxonbKO ImeCTHSHAYHBIX YHCEJN MOKHO COCTaBHTh W3 Oubp
gnciaa ?1 233 145 254 tax, 4rofH ppe OZEHAKOBHE KU(PH He CTOAIED
PALOM :
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14, CKOAbKO HATHEHATHKIX 9ACE] MOMCHO COCTaBdTh U3 uadpp ance
aa 12 312 343 tax, 41o6m Tpn nudpl 3 He maAm ppyr sa gpyrom?

15. CroubKuMn cuocobaMi MOMKHO fepecTaBuTh uUAdpH dBCIA
12 341 234 tax, 9rofu HEKaxue ABe OJHMBAKOBHWe UH(PL He WiaH APYP
8a gpyrom? Pemmre Ty e sapaay jaa gmcaa 12 345 254.

16. CronpruME cmocobaME MOMKHO DepecTasnTs nadppm dmcaa
{4 234 114 546 Tag, wT06H TpW OANHAaKOBHe OAGPH He mMJA ApYyr 8a APY-
romM? CKOJBKEMH cOOCOBAME 9TO MOKHO C/IeN1aTh TaK, 9TOOW HHKAKHe
IBe OfmEAaKOBHe Nu(pH He WaAH APYP 8a Apyrom?

17. B pap pacnoamxesn n npepmeroB. CkoaukuMmm crocoGamn
MOKHO BHIODATH W3 HUX TPH OpefMeTa Tak, ¥robsl He 6pate ABYX pagoM
CTOAMUX I[IPeAMeTOB? .

18. CroabkmME cmocofamm MO;KHO paccraBuTh 20 Genmx maulen
HFa MaXMaTHOH AOCKe TaK, Y4TOOH 8TO pacHonO}keHHe IePeXOAHI0 CAMG
B ce6s Opn BpamenBAX ockd Ha 90°7 -

19, CxonbkuMa ciocofaMm MOMKHO paccraBaTh 20 Oesnx Iamwex
Ha WaXMaTHOH focke Tax, 9TOGH 9T0 pacuoloskenue OLLIO CHMMETpPHY-
HBIM OTHOCHTENbHO NeHTpAaNbLHOR TouKn pockn? Pemmte Ty ske sapaqy
OpHl YCJAOBHH, 9TO IMANIKA CTABATCA JAWNIb HAa 9epHLIE WO,

20. CroapkaMP clocofaMu MOKHO pacctasnTh 12 Geawx m 12 gep-
HHX [aliek Ha YepHble ODOAA HOCKHA Tax, YTobu 5TO MOJAOMKeHHe GHLIC
CHMMETPIYHO OTHOCHTeNBHO LeHTpa pockm? Pemute Ty ke sajavy,
eclim NpH CUMMTPNH MEeHAIOTCA IBeTa IMAIIeK.

21. CronpKuMu cnoco0aMd MO;kHO nocTasnTh 20 Oenuix maimer
ga Kpaiflnme 1OJiA IMaXMAaTHOH JOCKH TaK, 4TOGL 9T0 pacHoacikeBde we
MEHAJOCH IpH NOBOpOTe pgockm Ha 90°7

22. CroanxmMa crnocobamum MOxHO paccraBaTh 20 Oeanx mManlex
Ha Kpa#HOX NUEWAX [axMaTHOH® JOCKW Tak, 9T06H HA IPOTHBOIOJIOIK-
EHX CTOPOHAX MOCKH INAUTKA CTOSJAH CEMMETPHYHO OTHOCHTENBHO -
BOii, MeAAMHAX JOCKY UoHomam?

23. CKOABLKAME COOCO0AME MOJKHO NOCAiNTh psgoM 3 aRrjHYaH,
8 ¢pamnysoB m 3 TYpPOK TaK, Yro0H HEKakue 3 COOTeYeCTBeHHHKA
He cujead pPARoOM?

24, CKOABKUMH cnoco0aMH MOKEO WHOCAANTH 8a OfWH. KPYTJH
cron 3 amramuaH, 3 ¢paENY30B W 3 TYpOK TaK, 4robuw HEKakWe [sa
£OOTeYeCTBeBHUKA HE CHAENH DAROM

25. CronpREMHE cnocoGaMm MOJKHO PaccTaBmTh B paApn 6 amramuawm,
7 $pannysos u 10 Typor Tak, 9TOOH KaM(IHE aHCAWIAHWE CTOSLL MEIKAY
$paHIy30M I TYPKOM, HO OMKakue Paniys B TYPOK He CTOANH pagom!
Pemmre Ty e sagady gaa 5 anrnm€an, 7 ¢panmysos m 10 Typok.

26. CKONbKO MOMKHO cOoCcTaBnTh coveranmi ma 20 6yxs O* 6 Tak,
9T06H B KajKAOM COYeTAHWB HUKAKAs Oyksa He BXOZWIa 0o0Jee
oByx paas?

27. Nmeerca p + g + r 6yxs: p 6yks «, g Gyxs f @ r Gyks p.
CKOJIBKO CymecTByeT HepecTaHOBOK TaKHX GYKB, MpH KOTOpHX GykBsa
o BeTpeuaetcs papbme, dem B. a § — pambme, geM y?

28, Hexrotopuiii andaBAT COCTOMT ®W3 IMeCTH OYyKB, 8aKOQWDPOBaH-
HHX KOpTe;kaMm gauan 1 u 2 ma Touex m Tope. llpm mepepase OgHOIO
£I0Ba He CesajE NPOMEKYTKOB, OTAeAAMHX OGYyKB ApPYyr OT Apyra.
CKONBLKAMA ¢H0C06GaMA MOKHO IIPOYHTATh 9TO CAOBO, €CAH B HEI'O BOILIO
n TOYeR W THpe’

29, JImnna B 30 cu 3aKpammnBaercA B CACAYIOMEM HOPATKe: Kpac-
guii, Geawld, counii, kpacHNHA, Geaul, cuEAd & T, 4., OpAYICN HEPBLIM
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preT KpaCHHE HBeT, & DOTIefEAM — ceAnd. Haxpu® nper sammmaer
peero 10 cm, AAWHEL NONOC He MeHee 2 ca, UPHYEM BCe BTH JJMUHL —
yensie ancya. CKOMBKO BOSMOMKHO cmocoGoB Tarodl packpackm? Croxnn-
KO CyIMeCTBYeT CHOCOOOB TaKo# DPacKpackd, eclid OOCHONHAM DBETOM
MosKer 6HTH MI000#? JloRajKkHTe, 9TO eCAM NIAWHHE BCeX HOJ0C HE McHee
3 ex, T0 B 153 cuaydaax mocaegEmyM Oyjer cmEH mBer, B 71 ~- Gexnlii
u B 81 — rpacHHIA.

30. Byreu, Bxogsmme B BHpaskenme o2f2y®, mepetraBaAOTCA
peeMu cnocobaMi, IpA KOTOPHX PHAOM ¢ Kaskgoll OYKBOM CTOHT cleba
TA7 ciipaBa Takas e Oyksa. Jlokajkurte, 9T0 9HCIO TaKUX IepecTaHo-
BoK paBEO 6. Hua olf’y® wome 6 TakUX HepecTaHOBOR, mia c’fiiy* —
90 n pan oBfFyd — 426.

31. B maxmaTHO#l ojpmMImapne y4aCTBYIOT HPejCTABHTENH n CTpan
o 4 mpepcraBuTena O Kampoll crpamu. CKOJIBKEME cmocofamum nx
MOJKHO IIOCTPOHTL B IIEPEHTY Tak, 9TOOH PAAOM ¢ KaKOHM ORUI Lpef-
cTaBuTeNb TOH e CTPAHHI?

32. m $pamEny30B H n AHIINYAH IOCTPOEHH B IICPeHLY Tax, 4TO
PAIOM C KaEHHIM CTOHT XOT# GH OJ[WH er0 cooTeueCTseHHHK, Iloka-
JKETe, 9TO WHCJO TAKUX PACCTAHOBOK PaBHO

mint (1 +(Chi g+ Chag) (Cry + Cny) +
(O C2 ) (Ch - Ch ) el

33. PaccMarTpmBatoTcsi BCe KOPTeKE ANMHH R, CoCraBieHHEe Ges
nopropennii m3 umcen 1,2, ., ., n; B BTHX KOPTeKAX YeTHHeE UmICaa
CTOAT HAa MecTaX ¢ YOTHHIMH HOMEpPAMW, & HEYETHHE —= Ha MecTax
¢ HeueTHHIME HoMepaMu, CKOJBKO TaKHX KOpTe:ell paCHOXOKEHO
B HOpAAKe BO3pACTaHHA dmcen?

34. CrompkuME €II0CO6aMHA MOKHO NOCTPOHTH B IMEePEHIY n Cynpy-
AECKHX Oap Tak, 9T0GH HA OgEa Hapa He croana paAmoM? CROABKUMI
cnocogamn HX MOKHO PACCT4BUTH TAK, 9YTOOH pAJOM CTOANH POBHO
r map

35. HOamnt n HaGOPOB, B KaXKAHH N3 KOTOPHX BXOANT g OTMHAKO-
BHX 3JNeMeHTOB, NpAYeM SJIEMeHTH pasIWIHHX HaGOPOB pasimdHEL
Bo CrONBKHX ePeCTAHOBKAX OTUX ng 3JIeMEHTOB HOT WAYMEX LOLpPAL
OMMHAKOBLIX 97eMeHTOB? Pelmre Ty e sagady NpH yCIOBHH, 4TO bie-
MEHTH PACHONaralorTca 0 OKPYHKHOCTH.

36. Ha KEmWKHOK Hojgke cTOHT n kAWF, CKOAPKEME EHoCobaMu MOK-
HO BH6paTh M3 HOX p KHAT TaK, IT06H MEKIY JOGHMA IByMs BHGpan-
HHIME KHATAMA, PaBHO Kak W HOCJae p-i BHOpaHmou KHHPH, GLuIO He
MeHee s KHAT?

37. Cronrxo tymecrsyer TPeyTONBLENKOB, BEPMHHH KOTOPHX
COBIIAAAIOT ¢ BepITUHAME [JAHHOTO BHNYKIOr0 MHOFOYFONbHEKa, HO
CTOPOHHL He COBIAfAIOT €O CTOPOHAMA 9TOF0 MHOIOYTONBHAKA?D

38. CroabKO MOKHO CHeAaTh IePeCTAHOBOK W3 1 9JIEMEHTOB, B KO-
TODHX HHUKaKHe [JBa W3 SajaHHHX k sneMeHTOB He CTOAT psiom? Bo
CKOJBbREX NepeCTAHOBKAX HUKaKUe 3 B8 3aJaHHHX & 5JeMeHTOB HE CTOAT
piangom?

39, Hafinmre 9mca0 BHOYKIHX k-yroabHMKOB, BePIIFHAME KOTO-
PHX cayKaT &k p3 n BepIINH BHILYKJIOTO A-YTOJbHEKA, IPAYEM fBe CO-
cenEpe BOPUIVEE A-yroJpHAKa PasgesAaloTcs OO MeHbIDeH Mepe s Bep-
MIMHaME R-YrOJIbHUKA,
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40. CRONBKNMA ¢HOCODAMH MOKHO foctasuTh Ha (m X n)-KOCRY
k napmeft Tax, 9ro6W Ha Kajkaofi Kpaligeil JWHUH [JOCKU CTOAIA
opHA James H oun e Gmnm apyr ppyra? Xora Obl opHa nagea?

41. Oxpa goMa, o6pameHHKe K MODIO, DACIONOKEHH B BepHIHHAX
IPAMOYTONGHON CeTKH C m POPHSOHTAIAMH (3TaikaMul) H 7 BePTHKAJA-
mu. CHONBKO CUTHAJIOB MOMKHO MepefaTh HaxXOfAmeMycs B Mope Kopab-
A10, O€Bemasa HEKOTOPHE M3 OKOR [JOMa, 8CIH B TOMHOTe Helb3s pasin-
YHTH LOJNOKEHTE OCBeIEHHEIX OKOI OTIOCHTENBHO foMa?

42. Bo CKOILKUX KOPTeRAX B3 m eAnHnn H k Hyxed xoprex 0404
BllepBLe BCTpeuaercsd Ha r-M MecTe (T. e. 3aHMMAET MeCTa € HOMOpaMa
rnr+1,r+ 2 r+ 3). Pemure 1y me sapuuy s roprema 00400,

Pue. 39.

43. Bo CKONBKEX KODTe:kax M3 m epuEmy @ k mydell roprem
00100 Berpeuaerca mBAXKALIT

44, Halignre magefinble MOOTOWICHH gA JOCOK, H300parKeHHHX
Ha pnc. 39,

45. CroxprnMp crocobGamu Mo;kHO Gpocuts 6 pa3 gpe HUpPaJbHBIO
KOCTH Tak, 9706k KaaAas KOCTh BIlaxa BCeMmn 6 cTOpotami, BHO BY pasy
He Berpermamnck kombwnanmn (2, 1), (8,2). 2,8), (4,4, (4,5 n 6, 6).

46. HasoBeM mogbeMoM B OepecraHopke n dmcea 1, 2, ..., n
napy cocegmux uucen (i, j) Taxnx, uro i < /. HaiippTe KONHYECTEO
HepecTaHOBOK, HMCIOMUX I HOLbCMOB.

47. Wz xomomi, cozepmamed 52 mapre, msBiaexawor 6 rapr. Bo
CKONBKAX CIydasx cpefH HHX OfHa [apa OXHHAKOBHX KapT PasHOM
MacTH, ABe Haphl, TpH Dapu?

48. VI3 n conpar pasnudHOro pocra BHOHMpAKwT gBa OTpsAja, CO-
HepMAINX COOTBETCTBERHEO kg H ky coapaT, CROMBKAME cnocobaMu MOK-
HO cfenaTh 9TOT BHGOD Ta, ¥TOO6H Mool coxjar Mepporo OrpAAa Osin
HIDKe J1060r0 conjaTa BTOPOTO Orpsfa?

49. Haiignte umcno wopresrell pamin k, COCTaBJICHBHX M3 9HACEI
1, 2, ..., n, Takux, 970 JI00HE Be COCeHAE KOOPAWHATH OTIMIAIOT-
ca He Gomee weM Ha 1.

50, CKOMBKO CyIeCTByeT KOpTesweit gmmmm n ms mudp 0, 1 7 2,
B KOTODHX HeT cocenanx nudp 07

51, Bo cRONBKUX KOpTekax pauust n w3 qudp 0 7 1 gBaKAH BCTPe-
gaerca Kopresk 1 11 (5Ba BXOKJeHHA KOPTejKa HO [JOJGKHL HepeCeRaTh-
ta)? Bo crOMbKUX TAaKuX KopTerkax BCTpeuaerca roprexs 01017 Bo
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CHRONBKAX OCTH JHIIEL OgHA MApa cocepnnx Hyjaeil? Pemmre Te ke 3apa-
q7 mm ROpTe:Ked W3 m eamHUN B k HYy!ei,
. BO CKOJNBKHX KOpPTEXax [INBH n, COCTABJEHHHX B3 nud

0,1, 2 3, xora OH opmH pas BCTpevaercA Kaxxnas us mmdp 1, 2, g

53, Croasko xopremed gauaw r w3 yndp 0 u 1 cogeprar 9eTHOR
queao Hynei?

54. Bo croapkmx DepecTaBOBKaxX Gyks a, b, ¢, d, e, f HeT KopTemei
abe m df?

55. Bo CKRONBREX MepecTaHoBKax OyxB a, o, @, o, B, B, B, v, v
He BCTpeyaerca HH OAMH M3 6J0KOB acaa, BBB, vy

56. Bo croapKHX HepecTaHOBKax 6yRB a, o, B, B, v, v 2E onHa
GyxBa He COBIIafjaeT cO CTOsMleH HA TOM Ke Mecre GyRBou B IlepecTaHOB-
re aaffyy

57, Bo cxonpkux mepecraBobkax 33 O6YKB pyccKoro axdasuTa Her
R opmoro m3 nMeH: Jles, Mapk, Toms?



Tnasa VI
KOMBHHATOPHKA OPBUT

[IpeoGpasosannn n opGuTHI

Mu yaxe ropopunu (cM. eTp. 42), aro cymecrpyer 92 pacnoao-
AeHHa BocbMmd Qepseil ma maxmaTHOH HOCKe, IPH KOTOPH X
B OlMH W3 HIX He MO’KeT B3ATh Apyroro. Ecan maiineno oxuo
W3 TAKOX PACHOJOKEHUIl, TO JIETKO HOJYUHTD ellle HECKOABKO
pacuojioykenmii ¢ TeM jKe CBONCTBOM — [OCTATOYHO MOBEp-
ByTs focky Ha 90, 180, 270° uau orpasurs ee B OfHOHK O3
[IaBHEBIX ZUMaroHAaJed, anbo B OAHON W3 NWHAH, JEJAAMUX [0-
cry oomoyiaM. [Ipm nwGom m3 stmX upeo6pa30q’anuﬁ depam,
CTOsIBIIME Ha PasHEIX POPUSOHTANAX, BEPTHKalNAX M JUHarosa-
AAX, COXPAHAT TO ke CBOHCTBO. :

Taruam o6pasoM, MHO;KeCTBO Beex 92 pacmonoxeHuit fep-
seifl pacmajaeTcA HA KJACCH SKBHBAJEHTHOCTH, COCTOAIMUO
U8 pPacnoJOeHut, KOTOPKE MepeBORATCH APYT B Apyra yKa-
BAHHKIMH HPeoGpasoBaHEAMH. JTH KAACCH SKBHBAJIEHTHOCTH
mo-ApyroMy HasHBalTCA op6umanu. BooGme roopsa, Kamzan
opGuTa cocronT us 8 pacmososkenmil gepseit — Beftb MM yKa-
saan 7 nmpeoGpasoBaHmii, KOTODHE MOKHO OPHMEHHTH K 3a-
[laHHOMY pAaCUOJI0;KEHUI0, ITOOH HOJYYHTH U3 HETO HOBHE.
Ho #rorna pacmonoskenme OKasHBaeTCA yCTOMYMBLIM H nepe-
XOJUT IPY HEKOTOPHIX mpeolpasoBanmax caMo B ce6a. Torna
noaxyunrca opbuTa W3 MeHBIIEro umcaa pacnonosxennit. Ilpo-
BepKa moxasuBaer, 9To 11 opGur cocroaT m3 8 pacnoiaose-
mmit gepseit, a ogHa op6mTa — M3 4 pacunONOKeRHWH — mpH
moBopoTax Ha 180° pacnono;kenms, BXxofgamue B ary opbmty,
epexoAsaT caMm B cebd.

Yto6H HONYYUTH HOJHBIE COMCOK PacmoJoeHmH, MoCcTa-
TOUHO YKa3aTh IO OJHOMY PACIOJIOKEHHIO B Kaxkao#l opbure,
WIH; KAk TOBOPAT, CLENaTH cevenue opbum. B kavecTse Tako-
ro COHECKAa MOKHO BHOpaTs cuepyromuiti 72631485, 61528374,
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58417263, 35841726, 46152837, 57263148, 16837425,
57263184, 48157263, 51468273, 42751863, 35281746 (apmecn
YKa3aHE HOMepa ropHaoHTaled sapaTnX DoJed B 1-i1, 2-i, ...
ey 8- BEpPTURANAX).

PaccMotpenrag ceiizac sagada caasana ¢ obmel samagei
o6 op0uUTax B MHOMECTBE OTHOCHTENLHO HEKOTOPOH COBOKYI-
BocTH mpeobpasosanmit. [Ipeobpasosanuem muosectBa X Ha-
BEIBAETCA OTOODAKEHE®, IPH KOTOPOM KAKIOMY BIEMEHTY
z 13 X COOTBETCTBYET OIMH K TOJBKO OJIUH BIEMEHT J TOTO 3Ke
mBOskecTBa X — o6pea osemenma x mpm 9TOM mpeobpasoBa-
HEN, nphueM toboli sxement y ua X apasercsa oGpasom of-
HOTO ¥ TOJBKO omuoro sjgemeura. OOpas smementa z & X
opm mpeobpagoranum [ oboanauawt f(z). Ecan G — Hexo-
TOpas COBORYIHOCTH npeobpasoBaHuil MuEOMmecTBa X, TO
opbumolil ssemerma & OTHOCUTENEHO 9TOM COBOKYIIHOCTH HABH-
BAIOT MHOMECTBG 00DA20B ¥ OpH BCeX mpecGpasoBaHmMAX M3
G. Tlpw vexorophx yeaoRusax (MH WX BHACHEM HIDKE) BCe
MHO;kecTE0 X pacmagaetcs Ha OpOBTH CBOHX PIEMEHTOB, U
3ajada CoCTOMT B TOM, 9T00m HafiTm wmcno Tammx opbwur.
OrBer, paszyMeeTcs, 38RUCET He TOJIBKO OT MHOmKecTBa X, HO
¥ OT COBOKYLHOCTR npeobpasosaunit G,

Xoposog -

Wlecmv Oesywer eodam xoposod. Tpebyemcs naiimu wucao
B3AUMHBLT DACRONONCCHUL MAHYYOUYUZL,

Cragana yraskeM Ha OKPY/KHOCTE 6 paRHOYAATCHEHX TO-
9eR FH HOCTARHEM HA KaKAYIO TOYKY ONHY WS TAHNYIOMUX. JTO
MOJKHO ciesath 6] = 720 coocobamnu. Ecan nepemecTurs Beex
[EBYIIER IO KPYTY, TO WX DOJIOMEHNe M3MEHHTCA, HO BRAUM-
HO® pacIIONIO;KeHNe OCTaHeTCs TeM me caMuM. Taxum obpa-
80M, MHOKecTBO X BCeX pAaCCTaHOBOK TRHNYIOMHAX pacma-
RAeTCqa Ha KJIACCH 9KBHBAJEHTHOCTH, TPAYEM B ONWH W TOT KO
K74C¢ momajaloT PAcCTaHOBKE, DONYYalOMEecHd NpPYT U3 ApYy-
ra BpamenzeM no kKpyry. OgeBmgmo, 9ro Kakmnlii Riace co-
JePUT 110 6 paccTaHOBOK — W3 JAHAOrO PACIONOKEHNA T~
MyIOMAY MOMKHO MOJNYUNTH eme 5, cmenas moBopoTn Ha 60,
420, 180, 240 m 300°. Mitak, MuoskecTBo Bcex 720 paccTaHo-
BOK paclafaeTcd Ha KJacch, cocTosimme m3 O pacecTaHOBOK.
HostoMy wmemo pasamambix raaccoB paBuo 720 1 6 = 120,

Touro Taw sxe yGeskaeMcs, 9TO R DPa3/BYBHIX IpeIMe-
ToB mMeroT nl:n = (n — 1)) pasa@uHBIX KPYroBHX pacHo-
JIO3KeHUIA,
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Cocauraem Temeps, CKOALEO PASAULHUET 0%cepesuil MoxucHo
cocmasums u3 6 pasauunsix 6ycuwn. [lo amamorum ¢ TOABKO
9r0 pemeHHOH 3aavedl MOKHO NPEJNOJOKATE, ITO OTBETOM
6ymer (6 — 4)! = 5! = 120. Ho osepenne MO;KHO HE TOJLKO
NOBepHYTh, HO ¥ TMEpPEBePHYTh HAa Apyryio cropory. llo-
BTOMY KJIACCH BKBMBAJEHTHOCTA COCTOAT y:ke He us 6,
a u3 12 paccTaBoBoK OycWH W 9HCNI0 TaKWX KJIacCOB PaBHO
720 : 12 = 60.

Boobme ecau umeemes n pasauniwxr npedmemos, pacnoia-
2aeMblX no kpyay, npuiem 06éa pacnososxcenusn, nepesoduiule
Opye @ Opyza epaweruem UAl NREPEGOPANUSAHUEM KpY2q, CHl~
MaOmes sKEUSAACHIMHBLMU , L0 YUCAO KAACCO8 IKEUBLAEHMHOCTIL
(op6um) pasno (n — 1)1 1 2.

Packpacka kyGa

Hneemes 6 pasauunviz kpacow: 6eaas, uepras, KPAcHas, Hea-
mas, sesenas U cUHAfL. CROALEUMU 2e0MEMPUYECKU PAALUH~
HOLMU CROCOGAMU MONCHO DACKpAcUmMb umi kY6 ¢ 6 yeemos?

B stoit sagaue ipa cuocoba packpackm Kyba cuuTanTca
PEOMETPHUUECKT OTMHAKOBLIME, €CIH HEBO3MOKHO Da3NiHYMTh
RBa pacKpalleHHEX KyGa mocae TOTO, Kax EX Gpocuam B Me-
WIOK W mepememaiim TaM. VHuiMm caopamm, iBa cmocoGa pac-
KPaCKH FeOMETPUIECKH OJMHAKOBH, €CJIN OHM MOryT GHTPH me-
peBeNeHH ADPYr B ApyTa ABIGKeHmeM Kyba.

YsmaeM cHagaiga, CKOJBKO CHOCO00OB PAaCKpacK® KyOa
reoMeTPUYECKH HeOTJIHIUME OT Ranuoro. Ilyers ky6 packpa-
meH KakuMm-To ofpasom. I'pans, okpamennyo B beanil nser,
MOKHO IJIE OCTABUTH HA MecTe, HJIM IePeBecTH B nwbyio na3
ocTaJXpHHX D rpameii. Bceero monyuaercs BmGop m3 ( Boa-
mosxHocTelt. Ecnm sror Bmbop y:ke mpomsBefeH, TO Cymie-
CTBYIOT 4 camocoBMemeHna KyGa, npu KOTOPHX Genas IpaHb
coxpanser BHOpauHOe mOJO;kenue: Kyl MOKHO BpamlaTh .Ha
yram 0, 90, 180 = 270° Boxpyr ocm, mpoxopAmeil 4epes ero
NeHTp MePHeHJuWKYAApHO K BLOpanuoil rpamu. [lo mpasumay
HpOU3BefleHu NOAYIAEM, 9TO KAKAHM KIacc FeoMETPHIECKU
OfMHAKOBHIX pPacKpacok Kyba macuuThiBaer 6.4 = 24 cmo-
cofa packpackd. A Tak kKak ofmee umeao cmocofoB moKpa-
cuts 6 rpaneit ky6a B 6 mBeror pasmo 6! = 720, To umecao
reOMeTPHYECKH PasNmIHHbXx cnocoGos pasro 720 : 24 = 30.
Hrax, ky6 Mo;kHO packpacuth 30 reoMeTpUIECKR pasiniHbIMU
cnocobamm,
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Yepuo-Genbiii wBafpaT

Bo Bcex Tpex pemeHHELX B 9TOfl riaBe 3ajayax! o Xoposong,
06 oxepenne W O packpacke Kyba peup mJa 0 HEKOTOPHIX
MHOKECTBAX, DpeobpasoBaHUAX STHX MHOKeCTB m opbuTax
OTHOCHTENbHO 5THX mnpeoGpasoBamumii, B sagaue o xopoBoje
X 6BI0 MHOMKECTBOM DPaBIZYHLIX PACCTAHOBOK TAHIYIOMUX
no kpyry. [IpeoGpasopannaMn JagHOK PaCCTAHOBKE AABJANUCE
ee BpamieHHsA, a OPOUTAMH — COBOKYIHOCTH LEPECTAHOBOK,
moJydaeMHX W3 JaBHOH ¢ moMomplo Bpamenmii. B samaue
06 o;xepesbe K NOBOPOTAM IPHCOENEHANOCH LEPeBOPauMBa-
HIe O:Kepelba, Gaarofaps 4eMy UPOMBOMLIO CAHARAE 0pOAT
(BooGme uem Gombme Mer GepeM mpeoGpasosammit, Tem Golubme
CTaHOBHUTCA DAEMEHTOB B opOmrax). A B 8ajaje 0 packpackre
Ky6a aneMeHTaMH MHO;kecTBa X OBUIN pasimInbe CHOCOGH!
packpacku, a npeofpasopanusmME — Bpamenns ky6Ga, mepe-
BOJMBINNTE OXHH CHOCO6 PaCKPACKH B JPYrOi.

Bo Bcex pTux npamepax Oria ogHa 06masn yepra — B Kai-
MlOM B3 HAX OpPOHUTHI COCTOSANN U3 OJHOT0 | TOTO ji{é INCJIA dJle-
menToB (6 B mepsoM mpumepe, 12 Bo BTopom r 24 B TpeTheM).
Tak GriBaeT He BCer[a. Y:e Npy PaccTaHOBKe depseil oKasa-
mocs, uTo 11 op6ut comep:ranm oo 8 pacCTaHOBOK, a OfHA —
anms 4 paccTaHoBKE. JT0 GHII0 CBA3AHO ¢ A06aBOYHOM chM-
MeTpHeil mociegHeil pacCTaHOBKHE — OHA NEepPeXofmia caMa
B ce6a IpHE UEHTPaJLHOE CHMMETDHH. L

Y106H Jyume pazoGpaThesa B CHTYaldd, pACCMOTPAM eme
OJIMH IpPHMEp, a EMEHHO, HalilleM, CKOALKUMU 2E0MEMPUUECKL
PABAUNHBMU CROCOGAMIL MOXCHO PACKDACUTNb 6ePUILHbL K6ad-
pama 6 Geawli u wepnuil ysema. Ilpu sToM niBa cnocoba cuu-
TAIOTCH reoMeTPHYECKH O MHAKOBLHIMI, eCNIF OHH MOTyT GHTE
HONydeHH APYT W3 APYra BpaMEHUAMH KBajgpara BOKDYD
meHrTpa.

flcHo, 9To ABa reoMeTPUYECKH OJWHAKOBHX cmocoba pac-
KpacKH HMEIOT PaBHOe KONHIecTBO Gesbix WM paBHOE KOJHde-
cTBo wepmmx sepmui. Cayuaii, korma Bce Bepmuui Gexne,
COBCEM MPOCT — ecTh AMMb OAMH cmocob packpackm. [loarn
CTOJIb K€ MPOCT Caydaif, KOIJa OflHA M3 BepIIWH Yepnad, a
Tpu — Genne. 3aech ecTh 4 cnocoba pacKpackw, HO BCe OHH
reoMeTpmueck: ogunaxosu (pme. 40). Eme nBa cnocoba pac-
KPacKH HOJIydaeM, eCid NOKDPAcHM BCe BEPIIMEH B 9epHLIA
IBeT, WK 3 BePIEHH B 9ePHHIA, a ofEy B Geanti. ’

" Ham ocramocs pasobpaTh caydail, KOrja fABe BepIIHHEH
Genue, a gse — uepnme. O6mee amcao Takmx cHocoGoB
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packpackm paBHo 6 (puc. 41). Oum pacnagaroTcs Ha ABa Kaac-
ca — 4 cmoco6a, mPE KOTOPHX OJHONBETHHE BEPIIUHE Ha-
XOfATCA HA ONHOK CTOpPOHE KBajpara, m 2 cmocoba, mpH Ko-
TOPHX TaKWe BePIIAHH #ABJAAIOTCA KOHNAMHA gEaroganm. Jler-
KO BHJETH, 1TO KaK mepBHe 4 cmocoba, Tak ® BTOpHeE 2 CHO-
cofa pacKpacKd rEGOMETDUYECKU SKBUBAJEHTHH, a HOTOMY
mMeeM BCEro 1Ba KJacca d9KBUBaJeHTHOCTH. Beero monywaerca
6 reomMeTpmdeCcKm Pa3NHIHBIX CHOCOGA PAaCKPACKH KBajpara.

HKak m B ciydae paccranoBxu depseid, mpmadna, 0o KOTO-
poil opmn cmnocol PacKpacKm fad BABOE MEHBIIE DJIEMEHTOB

Oy r

© O © b E L

Pae. 40, Pnc. 41.

opbuTni, 9eM Apyroil, 3aKI09aeTCAs B ero CHMMETPHIHOCTH,
Ecam noxpacute B Gednil nBer ABe COCEJHEE BePMUHE, TO
Bce 4 BpamleHusA KBapaTa BOKPYT HEHTPa Aai0T HOBEE CIOCOGE
packpacka. Ecau jxe moKpacuTh B GeJH mBeT mpoTHBONO-
JOKHDbIE BEPMHUHKE KBajpara, To npu Bpamenmu Ha 180° ator
cnocoG pacKpacKM HEepexoiuT caM B cefd.

OpGutsr n rrpyuuu npeodpasosaunnii

HatogoMm, mosponAomuM MaTeMaTHKe PeLIaTh CAMEE pasimd-
HE@ OPODAeME!, BCKPLIBAsA UX o0mue 4epTH W YCTPAaHAA BCe
JAIIHEe 0 CAydaiiHoe, ABJAETCA METOJ IOCTPOEHHS MAaTeMaTH-
9ecKuX MofeJei. UTo0sl IOCTPOATHE MAaTOMaTHIECKYI0 MOIENb,
KOTOpasA ropunack 0L BO BCEX DACCMOTPEHHHIX BHIE 3aja-
dax, mompobyeM cHagala BHACHATH, KAKOH ROMKHA OHTH CO-
BOKYUHOCTh G mpeo6pasoBammii MEOKeCTBa X A TOro, 4To-
6x oHO pacmazoch mWa Hemepecekaommecs opbmrel. J[as
9TOTO BBEREM MJs 3JeMECHTOB MHO3KecTBa X TaxKoe B3aHMHOO
OTHOUICHHE; ¢2JIEMEHT J MO;KeT GHTh HOJyYeH H3 DJIeMEHTA T
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¢ moMoibio npeobpasosanns u3 MEOKECTBa (». M1 yixe sHaem
(cm. crp. 128), 9T0 eciam 5TO oTHONmEHHE OKAKETCA pediaek-
CHBHEIM, CAMMETPHYHEM U TPAH3UTUBHLIM, TO OHO 6ymer ot-
HOIIEHAEeM SKBUBAJEHTHOCTH, a TOTAA BCe MHOKecTBo X pac-
pagercs Ha KIacChl 9KBHBAJEHTHOCTH 0 9TOMY OTHOINEHUIO.
@10 u 6yger MCKOMbIM pasbueHmeM Ha OpOWTH.

PediexcuBrocTs BBeJeHHOr0 OTHOLIEHHUs O3HAYaeT HO-
TDOCTY, 9TO Ka;KKH A suemenT x 13 X [OJKEH MOJYIaTHCA CaM
u3 ce6a npm HEKOTOPOM HPeoGpa30BAHEM, NPHHAIJE;KAINEM
coBOKynHocTH G. IT10 mpoie Beero obecmeduTh, HOTPeGoOBAB,
qrobul G coep;rajio moxcdecmeennoe npeobpasosarue e, T. €.
npeofpasoBanne, IPH KOTOPOM Bce dieMeHTH 3 X ocTamwTcs
na MecTe. CHMMETPUYIOCTE TOTO 3Ke OTHOWIEHNA 03HAYAET, 9TO
€CJIH DIIEMEHT J MOJIYYAeTCA M3 DIEMEHTA £ KAKIM-TO Tipeolpa-
gopaHneM u3 G, T0O Z, B CBOIO 0Uepefib, LOReH HOJYIATECH U3 Y
¢ OOMOMBI0, GHTH MOKeT, HHOro upeobpaszoBanus us G. [{o-
6urhcd dTOro TOKe mHecaoyuo. Jlocrarouno moTpeboBaTh,
grofH BMecTe ¢ KKILM mpeobpasoBanumeM f COBOKYIHOCTH
G cogep:kana oGparunoe npeobpasoBanue f~1, KoTopoe ompesie-
JACTCA TAK: ecau [ mepesommr x B Y, To f~! mepesogmr y 00-
paTtHo B Z.

Temeps 0CTaJMOCH 00ECHEINTH TPAH3UTHBHOCTH pPaccMar-
pusaeMoro orrHomernusa. Ona osHagaeT, yTo ecium B G ecTh
npeobpas3oBanue f, mepeBojsimiee K&KOH-TO BJEMEHT Z B ¥
u npeobpasoBanue g, nepeBojsaliee ¥ B 3, TO B G JOMKHO GHTDH
u npeoGpasoBanne, epeBofALlee £ HEIOCPEACTBEHHO B 2. Jlisa
5TOrO AOCTATOUHO, 4T0O® G BMecTe C f B g COfiepaaao HX KOM-
HO3HIAIO, T. 6. npeoGpasosaune h = gof, onpenensemoe Ta!
masa Beex x & X umeem b (z) = g [f (z)l.

Urax, mug toro gwrobH COBORYNHOCTH mpeobpasoBanmii G
muokecTsa X ompemensia pasOmeHMe 9TOTO MHOMKECTBA Ha
opbuUTH, JOCTAaTOUHO, 9TOGH BHIOJHAINCH CIeAYIOMue TPH
YCIAOBHA:

a) G cojlepmHUT TOKIECTBeHHOE HpeobpaszoBanme e;

6) BMecTe ¢ KORIHM npeobpasoBaHmeM f COBOKYIHOCTE G
conepsuur ofparHoe mpeolpasoBanme f-1;

B) BMecTe ¢ nobmMa gsymsa mnpeoOpasoBammamm f m g
COBOKYIHOCTE (G COZEPIKUT UX KOMIIO3UIUIO gof.

B MaremaTmxe NpHHATO HA3HBATH COBOKYIHOCTH IIpe-
obpasoBaruii, 00Iafa0myo YKa3aHHEIME TPeMA CBOMCTBAMM,
epynnoti npeobpascsanuili muoxecmea X. Wrak, B manbmeii-
e M GyeM paccMaTpHBATh He MPOCTO Tio0hie COBOKYmHO-
crta npeobpasosanuii MuoskecTsa X, a AMIb TPYLOOE Opeold-
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PasoBaEmi, T. 6. TPeGOBATH BLIIONHEHHs CBOHCTB a), 0) B B).
Torma MomxHO GHTH yBepeHHHM, 9T0 X pacmafaercA Ha HEIS-
pecexarommeca OpGATH OTHOCHUTENbHO 9TOH I'PYNTHL.

Hepopsmrabsie aJieMeHTHI

Mrak, mepshiii mar ¢fiegag — IOCTPOEHA MaTeMAaTAYECKan MO-
Jledb BCEX PACCMATPUBABIIMXCs BEINE 3afad: HMEETCA MHO-
skecTB0 X ¥ rpymna (G mpeo0pa3oBaHUI oTOTO MHO;KECTBA.
Tpebyerca maiitm wmcao opbur B X npu AeHCTBEH IPYNOL
(. Dra Mojenh OXBATHIBAET M MHOIHe 3aJaull, 0 KOTODPHIX
paccKasHBaNOCh paHee, B YaCTHOCTH, MOJCueT YACIA mepe-
CTAHOBOK ¢ MOBTOpeHHSAMH (B dTOM cayuiae X COCTOHMT u3
BCEX IePeCcTAHOBOK B = Ny ~+ ... -+ Ny DJIEMEHTOB, a G —
w3 mpeo0pa3oBaHHi, CBOAAMUXCA K B3aMMIOMY TepeMeme-
HHIO ONHOIBETHRXY DIEMEHTORB).

Ecam g — xaxoe-To npeobpasoBamme Mmroecrsa X, To
MOZKeT COYIRTHCH, YTO FEKOTOPHe 3IeMeNTH 9TOr0 MHOKEeCTBA
ocTaoTCA mpu »TOM mpeobpasoBanum HemogBwrEHME. Ha-
npumep, ecanm X — MHO;kecTBO rpameit kyba, a g — Bpa-
menue ky6a ma 90, 180 mam 270° Boxpyr ocm, mEpPUEHAUKY-
JApHOH K TPa”y ¢ W OpoxoxAmei gepes nenTp Kyba, T0 cama
rpaHb @ U NPOTUBOMOJNIOKHAA efl rpanb b nepexogar caMu B
ce6s1. Mu 6ynem oGosnavars gepes P (g) IHCIO DIEMEHTOB U3
X, ocraomuxcsa HEIOJBMMKHBIMA NpPH IpeobpasoBaHUE g.
B paccmorpennom caydae P (g) = 2 (B cebsa mepemnu fBe
rparn). Jlaa To;AeCTBeHHOTo IpeobpasoBanma Kyba mmeeM
1y () = 6 (Bce 6 rpameit nepexonAr B cebs), a AAA BPAIMMEHUS
Ky6a Boxpyr gmaromanu sa 120 min 240° umeem P (g) = 0 (am
onma rpamp me mepemua B cebsa). meem ¢ (g) = 0 mpas
ppamenna Kyfa BOKPYT OCH, OPOXOAsimieil Yepes cepefuuml
npoTmBonoioxusx peGep. Obmee 9MCiI0 HENOABMKHKNX 9Je-
MEHTOB JJI BCeX 3JeMeHTOB IpYNIH G Bpameruil Ky6a JerKo
nojcamtaTh: 6 + 3:3-2 = 24 (BOKpyr Kaxpolt ms 3 ocei,
nepPIEeHIUKYIAPHBIX K IPAHAM, MOKHO CleNaTh 3 BPAIIeHusd,
OTAWYHEE OT TORAECTBEHHOTO, & UPH KAKAOM H3 HAX HMEeM
2 rpaun, nepexonamue B cebsa). Ho Tomy ke umeny 24 pasmo
I KOJHM4eCcTBO aieMeHToB B rpymne. Her anm specrs obmeit 3a-
KOHOMEpPHOCTH: 0GImee 4HCI0 HEIONBUKHBIX DIEMEHTOB JJA
BCEX 2J6MeHTOB rpynmsl G npeofpasoBanni MHO;kecTBa X paB-
HO YHCIY DIEMEHTOB dTOH rpynmbL?

CrenaeM KOHTPONBHEI SKCIePUMEHT, BRAB HE BCe Bpame-
amA ky6a, a ammp spamesua Ha 0, 90, 180 m 270° pokpyr
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ocH, NepueHARKYAAPHOR K oino#t Ba rpauedt kyba, a B poan
X ocrapmM MmHO;KECTBO, cocroamee @3 6 rpameit xyGa. Itn
4 ppamenus toyke obpasyior rpyony. Mm y:xe sHaem, 9TO
P (¢) = 6, a g ocranbuHX 3 saeMenToB mMeeM P (g) = 2.
ITosTomy ofmiee 9HCIO0 HENOXBIKHHX 9JEeMEHTOB pPAaBHO
64 3-2 = 12, B T0O BpeMsa KAk B Ipymnme BCero 4 siaeMeHTa.

IKCIepEMENT NOKAasal, 9T0 Ae10 06CTONT HECKONBKO CILOK-
Hee, 4eM MH AYMall — B [JaHHOM CJydae 9ACJIO0 HemoJBU-
HEIX TOUEK OKA3aJ0Ch BTPOe GonbIne, geM UMCJIO HIEMEHTOB
rpymnst. ITpoctoe mafaiofenue BCKpPHBaeT poJpb Yucla 3 —
OpH BPameHWsX BOKPYT OCHM BCe MHOKECTBO I'paHell pacma-
naeTcss WMeHHo Ha 3 opbuTn — 2 opbuTH coCTOAT M3 OfHOM
rpagm Ka;ifasa (9TO IpaHd, K KOTOPHM OepneHguKYyJspHA
0Ch BpaIMeHnil # KOTOPHE NepPeXomAT nPH BCeX BpPaMeHHmAX
camu B cebs), a opra opbuTa — m3 4 rpaHeil, napalieTbHEX
OCH BpAIIEHNH, KOTOPHE UePexXofAT OPH BCeX BpalleHHAX
Apyr B mpyTa.

Tenepb MOKHO YTOUHHTH HOOTE3Y! €cAl paszdeatms cym-
MY uucea HenodUICHUE Modek OAfl 6CEx SAEMEHIMO08 2pynnul
npeobpasoganuil G muoacecmea X na uucao n (G) saemenmos
epynnw, mo noayiumcs ducao O (X) opbumi

O =gy 3 (@) &

PasenctBo (1) He NPOTUBOPETYNT NMEPBOMY W3 PAaCCMOTPERHEIX
OpUMEpOB — B 9TOM IpUMepe MoykHO 6Lilo HmepeBecTH Bpa-
wenneM J106y10 I'pans B N06y0 Apyrylo o NoTOMY 9HCIO0 Op-

6mr pasnanock 1; Torna, 2, P(g) = n(G).

geG
Pasencrso (1), sepuoe ana naoboit rpyunw mpeobpaso-
BaHMI NPOM3BOJLHOTO KOHEYHOrO MHOKeCTBa X, QNOKasan
apraniicknii maTematur Bepucaiin.
OcoBenno mpocToil Buy npranMaer dopmyna DBepncaiina,
ecay HO oguo w3 mpeobpasoBaHmil TPyNIE, KpPOMe TOXK[e-
CTBEHHOTO, HE HMeeT HEeOOIBHKHHIX 9JeMeHTOB. B aroMm cay-

qae 2 P(g) = n(X), rge rn(X) — uncio aneMEHTOB MHOKE-
g6
crBa X.
Hanpumep, Taxoit cayuail BCTpeTWICS HaM NIPR peme-
BOA 8afagu o xoposofe. Muomecrso X cocrosmo m3 720
cnoco60B mepecTaHOBKHM, a rpyinna G u3 6 Bpamenu# OO0 Kpy=-
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ty, gepesofubminx ofHy HepeCtaHOBKY Tannyomux 8 Apy-
ryio. Kpome TOKIECTBEHHOTO npeobpasoBaEnA Kaskpoe Bpa-
meHue MeHsIo mepecTaHoBKH. [loaTOMy Mu ¥ moaywmam or-
ser 72016 = 120.

Yepuo-denniii ryo

Haiinem, cKoAbKUMU 20MEMPUNECKU PA3AUNHLMU cnocobanu
MOJCHC NOKPACUMb 6ePUUNEL Kyba 6 Geablli u uepHull ysema
max, ¥mo6u noaywuauce 4 6eavie u 4 uepnvie eepusunst. B aTom
caydae rpynna G cocTomT m3 Tex ke 24 Bpamennii kyGa, a X
nu3 8 sunemenroB — 8 pepmum ry6Ga. Ilomcuer gueaa memop-
BIDKHHIX 3JIeMeHTOB OymeM BECTH OTZENBHO A Kamgoro BH-
Ia BpameHMi.

Haunem ¢ spamenuit na 90° Bokpyr ocnm, nepneajuKy.isap-
HOil K rpanm Ky6a. JIerko BueTs, 9TO AJIA KamLOr0 U3 TAKHX
BpalleHUit eCTh JMIIE 4B cnocoba pacKpacKH, OCTAIOMAXCH
HeM3MeHHEMHA — Ju00 MOKPACHTb BCe BeDIIMHH OfHOH rpa-
HO, mepmeHJUKyIspHO# K ocm, B Genwbrii nser, a BepIIHHN
napajieapHOT eff TPaHH B YePHHI IBET, 1160 NOMEHATH DTH
rpanm ponsmm. Tak Kak 9HCIO Oceit Takoro saga paBHO 3,
a pamerua Ha 90 m 270° oramyaoTCA AMINb HAnpaBIeHHEM,
10 monyuaem 2:2.3 = 12 muBapmaHTHEHX CH0CoGOB pac-
KDACKH.

91w ke ABa cnocofa PaCKPACKH OCTAIOTCA MHBAaPHAHTHLI-
s npum Bpamernax Ha 180° BoRpyr ocnm, mepueEREKYAAPHOL
k rpaau. Ho kpoMe HEX OCTAalOTCA MHBADHAHTHEIME ele
4 cnocoba pacKpaCK®, OPH KOTOPHX IPOTHBONIOJNOKHBIE Bep-

[EHBl IpaHeif, HepUeHAMKYJIAPHBHIX K OCH, OKPAIMIHBAITCA
B OXHMH W TOT jKe I[BET — [Be mapsl B Oe’anifi, a fBe Hapul B
geprHit. Beero pis Kakqoit ocu HaxonuM 6 HHBAPHAHTHBHIX
cmoco6oB packpackm, a aiis 3 oceit — 18 .cmocoGos.

ITo 6 cmoco6oB HBapHaHTHON pacKpacKu HAXOAUM H ANA
raskgoro us 6 spamenuit ma 180° BokpyT oceil, mpoxogAmuX
gepes CepefHHBl IPOTHBOULOJOMKHHX pebep. JT0 MaeT eie
36 cmocoGos. I[amee, paccMoTpuym Bpamerua Ha 120 m 240°
BOKDYT Rakgoi ms 4 puaromaneir ky6a. las ramporo us
TaKHX BpameHHW# Haliferca Do 4 WHBADHAHTHHIX OKPAaCKH
(kpacmM B pasHLIe [BeTa KOHIH JHATOHANH, a 3aTeM B Da3HLI®
IBeTa TPOMKE BePIINH, COCEIHAX C STHMA KoHIfamm). Tak Kar
y ky6a 4 pmaromajm, a BOKPYT KajK[Q0# M3 HOX MOJKHO Bpa-
math ¥ Ha 120 u Ba 240°, To monmygaeM eme 4 +4-2=32 coocoba
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suBapEanTHiX packpacor. Hawomety, ameno muBapmantanx
PACKDACOK [JIs1 TOMAECTBEHHOr0 BpameHHA pasHo obmemy
uncJy cnocoboB packpackm 8 sepmimm Tak, 9Tobnr 4 craau
Geanmu, a8 4 — geprnvmu. Ho gmciao Takux cmoco6oB paBmO
P (4, 4), 7. e. 70. Cymmupys uno BceM Bpamenuam kyba, mo-
aydaeM

Zw(g)=12+18+36+32+70=;168. (2)

gs@

A Tar Kak 49WCJ0 SAEMEHTOB B Tpynmne papuo 24, To qucao

Puc. 42,

reoMeTpuuecKn pasiuuALix  cnoco6oB  pacKpPacKW PaBHO
468 1 24 = 7.
dtu 7 cmocoGoB mokasasw Ha puc, 42,

Conpsixenne H UHKJIB

Pemas samaay o gepmo-Gemom kyGe, Mbl 0GHeHHANN ¢aHA-
AOrdumkEe» BpalieHns (HampuMmep, BCe BpAIEHHSA BOKDYP
AuaroHajeii), NOJCIMTHBANE YHCIO WHBAPHAHTHHX DACKpa-
COK JIJifi OJHOTO BPAMPHNA ¥ YMHOMAJNN HA YHCJIO BPaMEHNi,
AHAJOTHYHEIX JAHHOMY. YTOYHHM HECKOJIBKO PACIUIKBIATOE
OOHATHE «AHAJNOTHYHHIXY Bpamenwmit, BosbmeM, Hampmmep,.
BpameHusa KyGa Boxpyr gmaroHaieir AC’ m BD' (pme. 43).
Ecan cpenarb nosopot h kyGa Ha 90° BOKpYr BepTHKaALHOM
ocH, To guaroHaas AC’ nmepeiifer B guaronans BD’, Cpenaem
mocsie aToro Bpamenme g Kyb6a ma 120° BOKpyr pmaromaam
BD' u oGparanit nosopor A-! Ha 90° BOKPYr BepTEKAABHON
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ocu. ITocne stmx Tpex mpeoGpasoBaHMil, KOTOPHE MOKHO
sanmeaTs B puue b ogoh, AMArOHAJL AC’ Bcramer Ha MecTo,
HO BeCh Ky6 moBepHETCS BOKDYT 9TO# Auaromaim. HNarvivm
C10BaMH, npEMeHeRHe BPamMenni h 7 h~! no3BoAMIO HAM IIPEB-
paTuTh BpameHEe BOKPYT AHATOHAIH BD' Bo Bpameunme BOK-
pyr gmaronans AC’. ToBopAT, 4T0 9TH BPAIUGHUA CORPAICEHDL
JIPYT APYTY-

Boo6me nycts G — rpynma npeofpazoBaBmil. MEOKECTES
X, Jlea npeo6pasoBanna g U gy HABHBAKTCA CONPAICEHNLIU,

D’ c’

Pue. 43.

|

|

1

|

|

.

/D C
/

ecan Haimercs Takoe mpeoGpasosaBme h e G, aro g =
= h-'ogoh, HecloxHO MOKA3aTh, YTO B BTOM Ciayuae Y (g) =
= 1 (g,). Ausimum caosamu, Qyumkausa P (g) mocrosnHa Ha
BCeM KJIACCE CONPSKeHHBIX APYT Pyry npeobpasoBanuii, ITo
nossosger mepenucars gopmyay Depmcaiiga 5 caegyromenm
:3 01 GH

o(x) =S @)

i

[fie ); — YACJO BJIEMEHTOB B {-M Kjacce CONPSAKCHIBIX 2Je-
MeHTOB, {; — 3Hadenme P (g) Ha ITOM Kiacce, a CyMMUpo-
papme Bemerca mo Beem waaccam. Hampumep, rpynma spa-
meHnit Ky6a COCTOUT M3 5 KIACCOB COMPAKEHHLIX DIIEMEHTOB.
O HYM M3 HUX fABISETCA TOKAECTBEHIIOe BPamEHue, BTOPOI ¢o
crout m3 Bpamennii na 90 m 270° BOKPYT oceif, mepnenANKY-
AAPHHX K TPanfM, TpeTmii — ms Bpamenumit na 180° Boxpyr
Tex e oceill, geTepTHit — ma3 Bpamenuil mHa 120 m 240°
BOKpYI [MaroHaneii W NATHHA — U3 Bpamlennii Ha 180°
BOKPYT ocell, NIPOXOJAINNX Yepes Cepefuunl mPOTUBOMONOM-
HHX CTOpoH, Mesno mosToMy B pabenctse (2) Oujio 5 caa-
TAeMEIX,
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B meroTopHX clydanx GuBaeT yIo6HO BIOKHTE rpymny G
B Gosiee MEPOKYI rpynny npeobpasoBanmii G; TOTO Ke MHO-
sxecTBa X W pPaccMAaTPWBATh CONPSAIKEHHA DIEMEHTOB B Ipym-
ue Gy.

B sakioucHHe OCTAaHOBOMCA HA MOACYETe IHCIA HHBAPH-
aATHHX PacKpacoK MJs 3aJaHHOTO BpameHHsa. MH penann
ero HemocpepacTsenno. Ho MokHO mocrynute m muage. Boss-
MeM Kakoe-EuGynp mpeofpasoBaHme g MHOKecTBa X W sye-
MEHT Z 9TOTO0 MHO;ecTBa. [[pEMenaa HeCKOIBKO pas MOAPAL
npeo6pasoBanue g, MOJYIUM 9NeMEeHTH Z, 82, £°Z. ..., £, +ur
u3 X. Ecan muoxkectBo X KOHEYHO, TO 4epe3 HECKOJBKO IIa-
roB OWKJA mpeoGpasoBaHmil 3aMKHETCA M MBl DOJAYYHM, 9TO,
HampmMep, g'x = z. I[Ipumensis mo odepesum To ke CaMo©
npeobpasoBanme g K APYTHM dIeMEHTaM MHoxiecTsa X, mHO-
AYYHM pasiloykeHHEe 9TOT0 MHO)KECTBA HA HUKJE, COCTOsINTE
73 5JeMeHTOB, HepexXo/simuX N0 ouepeqd APYT B Apyra mpH
npmvenennu npeobGpasoBanma g. Hanpmmep, ecam Mmmuosxe-
crBo X cocrouT @3 8 BepmuHd Kyba, a ¢ — BpamleHne BOKPYT
numaronann AC' (pue. 43), To mMeeM 4 TUKJA: iBa COfepsKaT
10 OHOMY 3JEeMEHTY W COCTOAT U3 KOHIOB JHAroHand, a
IBa — IO 3 opJjemeHTa, NPHYEM OJHH COCTOUT M3 BEPUIINH
A', B, D, a sropoit — u3 sepwun C, B’, D', B srom caygae
TOBOPAT, 9TO BpameHHe g MMeeT NUKIOBYIO cTpyKTypy 123%
Boo6me sammeh IMKIOBOH cTpYyKTypE 4m™2M: .., k™K qaHa-
"aeT, 94TO MMEETCA M, NUKJIOB M3 OTHOTO DIEMEHTa, m, MUK~
JOB U3 IBYX DIEMEHTOB, ..., M) NUKIOB U3 k snementon. Pa-
syMeercs,

my, +2m, 4+ ... +km, = n(X),
rie n (X) — umeno anementoB MuokectBa X. Compsxennnie
plleMeHTH TPYIOE HMET OJ{HHAKOBYIO NHKJIOBYIO CTPYH-
Typy. Bmecto sanmem 1™2™: ... E™F nmmyT TakiKe ofHOWIeH

£™ ... fi". DTo mo3BOAseT BANMCATH IUKIOBYIO CTPYKTYDY
Beell rpyums npeo6pazopaunmil B BHAE MHOIOWIeHA

m My
Zam,...mktl et
Uepes am,..m, 8A€CH 0603HAYEHO YMCJIO DIEMEHTOB PYNIH,

IAA KOTODHIX IMKIOBAs CTPyKTypa paBHa 1™2™: ... k™%,
Hanpumep, ecam X — MHOKeCTBO BepIIEH Ky6a , a G —
rpynma Bpamienuit ky6a, To 5T0T MHQTOWIEH UMEET BHL

4+ 9ty + 61 1+ 8135
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Crnaraemoe i oTBewaeT ToKAECTBeHHOMY OpeoGpasoBaHUIO,
JJIS KOTOPOTO BePIIMHE paclajaoTcd Ha 8 OUKIOB JIHHH 1.

Ciaraemoe 9¢; oTRe9aeT BpaIIeHHAM ABYX BHOOB — Ha 180°
BOKPYI oCeif, mepneHAWKYJNADHHIX K TpaEAM, W HA 180° -
BOKPYT oCeif, COeUHAIOMUX CepefHHb NPOTHBONONOKHBIX
pe6ep. Caaraemoe 6f; moaydaercA W3 BpamieBuil HA 90 n
270° BoKpyT oceif, DePUeHAAKYIAPHEX K IPaHAM, a 8 65—
u3 BpameRmit BOKpYT guarcnaieii na 120 n 240°(s mocaegmem
cydae [Be TOUKH CTOAT HA MecTe, 9TO AaeT ABA OUKJIA JJHHE
1, a 6 Bepmun pasbuBalOTCA Ha 2 MUKJIA JIHHH 3).

MycTs sajana QUKIOBAA CTPYKTYPA 4 * ... I * DIEMERTA &
rpynnn G, W oyCcTh 91eMEeHTH MHOKecTBa. X PacKpammBaioTes
B I' Pa3NUYBKX KpacoK. SICHO, 9TO MHBAPUAHTHHIM OTHOCH-
TeABHO DIEMEHTA g MOKeT ObITH JMIIH PACKPAIIEBAHUE, IPH
KOTOPOM BCE BJIEMEHTEH OZHOT'O H TOIO ¢ IIHKIAa HOJydalioT
onmHaroBu# nBer. [losToMy 4MCIO pa3iMIHHX PaCKpaCcoK,
UHBAaPHANTHHX OTHOCHTEJIBHO g, PAaBHO YHCAY pacupepeJe-
umit m, -+ ... +m, OEKI0B mo r «imukam». Taxwe sagaan
paccmarpusanuce B raage IV. Ecam samano 4uciao anemen-
TOB, HOJAYIAOIHAX AAaHHYO KPAcKy, TO PacupefeJeHue o~
YKHO OBITH TaKHEM, 9T00H B KOKAOM AMUKE JEKAN0 38JaHHOS
-YHCHO BJeMeHTOB. Hanpwmmep, ecam HUKIOBag CTPYKRTYpa

QJIEMEHTA g MMeeT BUJ fif, M-y DAC €CTh [(Be KPACKH, HPHIEM
B HEPBYI0 HAJ0 OKPACHTh § 2JEMEHTOB, a8 BO BTOPYIO — 4
paeMenTa, TO BO3MOMKHH TaKWe BapHMAaHTH! B HePBHE IBeT
OKPAMUBAIOTCA WM 3 DUKIa KIRHH 2 (9T0 MOKHO ChenaThb
C3 = 4 cnocobamu) wmim gBa nuKIa fnmam 1 u gBa muKaa
pamEH 2 (sTo MoHO caexars C2 = 6 cmoco6amm). Beero no-
ayuaem 10 cnocoGos pacrpackd, UEBAaPHAHTHEX OTEOCHTE b-
o G.

Onumem Tenepsr o6muit maas mogcdera opbur gas cay-

gag, KOTNa BajlaHa rpyunnma upeobpasoBanmii G MHOKECTha
"X ® 3aJlaHO I KPACOK, B KOTOpHe MOTYT OKPAmUBATHECA BJIC-
mentsl U3 X. OpGure GepyTca B MHOKECTBE BCEX PaCKpacok
X srmmm Kpackamnm (upeo6pasoBaHms Tpynoun G mepeBOAHT
ojUH €IO0CO6 pacKpacKm B LpYToi).

1. Jas ecex saemenmos epynnv G Harodam yuxaoese UH-
dercey (COMPSMEHHEE 9HEMEHTH HMEIOT OJHHAKOBHO LHKJIO-
BHIe MHIGKCH).

2. JMan waxdozo euda yursoenr undexcos Haxodam 4ucao
cnocoboé OKPAcKU YUKL08, YO06AEMBOPAOWUYL 3a0ANHbIM {C-
406URM,
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3. ITo gopmyae Bephcaiida evnucasiom koauvecmeo opbum,.

Mupymuit B CIIIA senrepcxuit marematux Iloiig paspa-
GoTan anrebpawueckmil AJTOPHTM JJA BHIOJIHEHWS STHX
nponeccos. Panee B mnojt opme aTOT ke aNTOPHTM Hamead
agragiickuil maTemaTuk Pendumug.

Bagaun k raase VI

1. KpagpatHan pOCKa €0 CTOPOHOR B 7N KIETOK PaCKpPammBaeTCA
B wepHHI W Genwlil mBeTa TaK, 9TO KaXKjas TOPH3OHTAJIL W KajKias Bep-
THRAIb COJePyKaT POBHO Be YepHHe KIeTKH. [Ba cmocoba pacKpacKd
CYATAIOTCA SKBUBAJCHTHRIME, eCJAH X MOKHO IlepeBecTH APYT B apyra
¢ HOMOUIBIO MEepPEeCTAHOBOK ropu3oHTajnel W BepTHKamei. CROIBKO CY-
IeCTBYeT HESKBHBAJEHTHHX CIOCOGOB packpackm?

2. CROILKO UEpecTaHOBOK C IOBTOPEHMAMH MOKHO COCTaBATH
m3 GyKB «a» # «0», ecaM PHBUBANEHTHEIME CIHMTAOTCS IePeCTAHOBKH,
nonxyuaeMiHe ApPYT W3 ADYFa TAKAME IpeobpasoBaHEAME:

a) ONyCKaHMEM TpeX WAYIHX moppsin 6YKB <ay HAW OATH HAYMOX
noapsan Gyxs «6», :

6) BRawTeHmeM B af0GOM MeCTe TpeX HMAYMEX mofpapg OGyxe «ay
gan nata 6yks «b»,

p) samenoit «6666a» Ba «al» m ofparHO.

3. Ecam nepesepuyTh ancT GyMarn, Ha KOTOPOM HaOHCAHH LNGDL,
1o tudpw, 0,1 1 8 He maMmeHATeA, a 6 1 9 mepeiinyT ApyT B Apyra. Oc-
TanbHbEe NEQPH TMOTeRAnT CMHCA, CROJILKO CYMeCTBYeT JeCATA3HAT-
HHIX 9HCeN, KOTOPLe a) He MeHFITCA IPH 9TOH omepaunu, §) coxpa-
BAIOT CMHICHX, B) Lepeif{yT B ymcia0, HOJyYaeMoe H3 JaHHOro obpaime-
HueM mopagxa mudp.

4. Mogenn MHOrOTPARHHKOB ZReJAal0T M3 IUIOCKAX pPasBeprok.
B pazsepTRe rpaHMd UPHIEraloT APYT K APYTY IO pebpaM, a MOJelh CTPO-
ATCA NyTeM 3aIufaniA KapTOHHON pasBepTKA BRonb pebep. Taxux pas-
ANMENX pasBepTOR NpasmisEHfl Terpasgp mmeer aBe. CrOABKO X
BMeeT KyO, OKTA®AD, AOHEKADAP, MKOCAdAP?

5. CRONLKAMA TeOMETPHUGCKA pasimYBERIME CHocoGaMPp MOKHO
pacKpacHTh NpaBHALHHI ZOZEeRasap B 4 npeTa, 9TOOH CMe/KELIe TpaHH
uMenn pasBri nser? Pemmre Ty ske aanaty AnA Kyba ® 3 useros.

6. CrONBKIMH TeOMeTPHIECKHE PA3JIMYHLIMA CM0oco6aMM  MOJKHO
PaCKpacHTs n KpaCKaMu ORDYKHOCTS, PAa3felieHHYI0 HA p PaBHHX Ha-
creit

7. 3aBop BHIITyCKaeT MOTPEMYMIKE B BHI® KONBHA £ HafeTHIMU HA
HEro p KpacHuMu ¥ ¢ cuHmME mapukaMa. CKOJBKO pasimiEHX HOTpe-
MyDOIeR MOKeT OHITH BHIIYIHEHO (fBe TOIPeMYyIMKE CYATAIOTCH OXMHAAKO-
BRIMA, eCIH MOTYT 6bITh HOJYIeHH ZPYT W3 IPyra NepefBH:KeHHEM Ila~
PHKOB 110 KOXHIY HNW THepeBopatmBaHMeM)?

8. CKOJLKEME reoOMeTPHYECKH PA3NUIHEIME COOCO6aMH MOKHO pad-
KpaCHTh TpaEHM KyGa JBYMA, TpeMs, 4eTHPbMA, OATHIO KpacKamu?

9. CKONBPKAME reOMeTPHIECKH PA3JIHYHEIMU cIOCOGaMHP MOIKHO pac-
rpacuTh pebpa KyGa AByMA, ..., [BeHaADATEIO KpPacKaMa?

10. CROTLKAME TreOMeTPHUECKH Pa3iImIaBIME CHOCODaMH MOMKHO
pacKpacHTh BepMHHN Kyba TpeMs,..., BOCEMBIO KpacKaMu?
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11. Pemunre aHanormanne sajaud LA APYTHX BPABRIALHHX MHOTG-
rpia HARKOB.

12. I'pann xyba paCKpamimBAlOTCA CHAPYKH B H3HYTPHA ABYMSA,...,
mecTB0 KpacKamu. A Kakgoro 9@ejla KPAcoR Hallgmre WHCIO Peo-
MCOTPHYECKH Pa3MWIHHX CH0C0G0B DPACKPacKH.

13. Pemute aHAJXOrHMIHYIO 337ady, €CIH CHapy:xkH Kyl packpamn-
BaeTCA ONHIMH KpacKaMW, a H3BYTpH — OPYTHMA.

14. PemnTe aHaJIOrHUHYIO 334a9y JAsA IPYIHX OPaBHJILHEX MHOI'O-
rpAaHHOKOB.

15, Ha npaBHABHOM INECTHYCONBHHKE IOCTPOEHH JBe HADAMBEAL
ogHOH W Toli Ke BEICOTH (MO Pa’HHe CTOPOHH OT Hero). Pemute aagaum
0 pacKpacke puA MOmydnBimefica pBOHHOR mEpaMUAEL ’

16. Byxenmoift ¢pynrnuedl oT n apryMeHTOB HAasHBalOT 0TOGpasReHHo
MEOMeCTBa Kopreelt pumam n m3 nmdp 0 m 1 B mEOxecTBO {0, 1},
Ipe GyaeBH QYBKOHN Ha3HBATCA ABOMCTReHHHMH, €CIH OHH HEpexo-
RAT PYT B APYra UPH OLHOBPeMeHHOA 3aMeHe BCeX HyJell Ha eJMHHII,
a e\NHENI Ba HyJu (KaK B KOpTe:Kax, Tak A B o6pasax). Hailgure qucao
GyncBux GYHROWA OT 7 apryMeHTOB, ABOMCTBeHHuX camuM cebe. )

17. Haiaure umeno cumMMmerpmuBnrx Gynzeswx Qymrnmit, T. .
¢yuKuud, Ae MeHAKMHXCA OPH NepecTaHOBKAX gupp B KODPTEKAX:

18. Jlpa n-3HAYHAX HATYpPalXbHHX YAC/a HA3HIBAKOTCA SKBEBAJEHT-
[THIMH, eCIY TONYIaloTCA APYT B8 Apyra mepecranosroft mudp. Haiigure
KOJMYECTBO KNAcCOB HedKBUBAJEHTHHIX R-3HAYHRIX gpeej. -
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