Ot IIpesaugenta Typuumpa.

Ha Typuupe ropomoB B 3TOM IOy, KaK U B IPEILIIYIINE TOABI, TPEIJI0KEHO HECKOJIBKO
HOBHIX 3a71a4. BBl He HaugeTe 5THU 3a1a49W HU B KaKUX 33 JaYHUKAX UM HAYIHBIX CTATHAX.
OTkyna 6epyTesa otu 3agaqu’! Ux npuckLtaoT B llenTpanbroe xiopu Typuupa paboTarorime
MaTeMaTukKu. Pemmas cBoum 3amadm, OHM BpPeMs OT BPEMEHN HATAJIKHBAIOTCA HA BOIPOCHI,
KOTOPBIE MOXHO C(hOPMYJIUPOBATH KaK 3324 [ MKOJbHUKOB. V1 OTBETHI Ha 3T BOIIPOCH
B PABHOU CTEIEHNM HOBBLI KaK [JIA AaBTOPOB 3a/1a4, TaK U JJIA YIaCTHUKOB 1ypPHUPA TOPOIOB.
Taxk 4To yyacTBys B TypHEpe, BaM yIaI0Ch Ha HEKOTOPOE BpeMs MOOBIBAThH HA, TOW I'PAHMUIIE,
KOTOpasg OTHAeNseT W3BECTHOE OT HEM3BECTHOT'O, W MOYYBCTBOBATHL Ce0sS OTKPHIBATEIAMUI
HOBOT'O.

[TpodeccuonanbHble MATEMATUKU U YIACTHUKU [ypPHUPA FOPOIOB B IPUHITUATIE AEJAIOT
OMHO W TO Xe: pemarT 3amadn. Pa3Huna B TPYAHOCTH ¥ IMIUPOTE OXBATa MaTEPHUAJIA.
Xopormras oruMnuaTHaA 3a1a4da TpebyeT MATU JacoB pabOoTHI, a XOpommaA 3a1ada JJI Ipo-
deccuoHasa — IATH THICAY YaCOB — BOT U BCA Pa3HUIA (9TO CJIOBA U3BECTHOT'O PYCCKOTO
MaTemaTuka bopuca HukonaeBuwda /leone, mHUIIMATOPA MEPBBIX MAaTEMAaTUIECKUX OJUM-
nmuan B Poccun). Ilpudem TpyaHas omuMnuajgsas 3ajgada TPyIHA ¥ HOBA HE TOJBKO IS
IIKOJbHUKA, HO U IJs IpodeCcCHOHAIa — BeJIb OH TOXE He 3HAeT MeTOa €€ PelIeHNs, U BCe
€ro TPOILIbIEe 3HAHUA MOTYT OKa3aThCA OECIOIe3HBIMMU.

YeMy Xe ydaTca MKOJIbHUKHU, PEIIasg OJUMIINATHBIE 33 TaTu?!

Bo-mepBrix AcHocTu. Pemmas 3amady, HyXHO T0OMBATBHCA MOJTHOU MTPO3PAIHOCTH BCEH
paccMaTpUBAEMON KAPTUHBLI ¥ MOJHOU ACHOCTH €€ JIOIMYeCKOr0 yCTPOUCTBA.

Bo-BToprix cob6pannoctu. Ha kakume-To mpoMexyTKu BpeMeHu HEOOXOAMMO MOJHOCTHIO
MOTPYXAThCA B MUP 33 a491l. JTH MPOMEXYTKA MOTYT OBITh IBYXMUHYTHBIE, T€CATUMUHYT-
Hble WIM YaCOBble. BeawmdymHa MpOMeXyTKOB 3aBHCAT OT WHIWBHUIYAJILHBIX 0COOEHHOCTEU
JeJOBeKa, HO B IIPOIleCCe CaMOBOCIIMTAHUA MOXET BO3PACTaTh.

B-Tperbux, pemas 3amadn, 4€I0BEeK Y3HAET HOBBIE (PAKTHI, 3HAHUE KOTOPHIE ITOMOTAET
OPMEHTHPOBATHCA B HOBBIX 33/a49aX. OHAHUs, NPUOOPETEHHBIE TAKUM ONBITOM, HAMHOTO
LHeHHee, 9€M Te, KOTOPBIC IIOJYY€HbI IIYTEM IIaCCUBHOT'O CJAYyHIaHUA JIeK]_II/Iﬁ NJIN 9YTE€HUA KHUT
(HO K MaTeMaTHYeCcKOW KHUTEe MOXKHO OTHOCUTHCS KaK K 3aJaYHUKY W TOIYy9aTh TaKXkKe
CBEPXIIEHHBIE 3HAHUSA).

B-deTBepTHIX, 32 HECKOIBKO JAECATUICTUN CYNIECTBOBAHUA MATEMATHIECKUX OJUMIIHA
co0pagoch yXke TaK MHOI'O IMPEKPACHBIX MIeH, BIepBble ChOPMYIUPOBAHHLIX B OJMMIINA I-
HBIX 3a/a49aX, 9TO MOXHO I'OBOPUTH O HEKOTOPOM HOBOM BOCIPHUATHH MaTEMAaTHUKH, II0-
POXTEHHOM OJUMIHAIAMU. IJTa MBICAb MOATBEPXKAAETCA TeM, UYTO OOJBLIMTUHCTBO HBIHE
paboTaIOMIX MAaTEMATUKOB B MOJOMOCTH YCIEITHO MPOIILIO Ye€pe3 OJUMIINA THI.

BoabmuuacTBO — HO He Bce! Temeph yMeCTHO CKa3aTh U O ABYX KOPEHHBIX OTJIMYHUAX
oJUMIHUAT OT PO ECCUOHATHLHOU MATEMATUKMN.

[TepBoe. OnmMmnuaga — 5TO COPEBHOBAHUE C OTPAHUYEHHBIM BpeMeHeM, (PaKTUuIeCKn —
COPEBHOBAaHME HA CKOPOCTh. [l MaTeMaTUKN YeTHIPe-TATh YaCcOB — CIIPUHTEPCKasa FOHKA.
OTa CTOPOHA OJUMIHUAILI He IPOCTO HE UMEET OTHOIIEHHUS K HayKe, HO ¥ Bpax 1e0Ha K HEH.

Bropoe. Ha oammvmnuane 3agada gana — u Todka. OTKyma OHa B3AJaCh W 3a4eM €€
pelIaTh — HEU3BECTHO. JacTO MaTeMaTHK pellaeT 3a1ady, KOTOPYI0 OH CIATAeT MaroM K
raBHOU 3a1ade. U mHOM pa3 camoe My Ipoe — 3TO OTKA3aThCSA OT PEIIeHUs BCIIOMOTaTe b
HOU 3aJa4d U IyMaTh, Kak 0e3 Hee o60ouTuCh. Kpome TOro, B Hayke 4yTh JU HE TVIABHOE
— DTO HAWTH CBOE HaIpaBJeHUe, 3aHATHCA UMEHHO TeM, YTO CINTAEIb CAMBIM BaXXKHBIM.

U mHOTHE BHIgaiomuecs MaTeMAaTUKW TLIOXO PEIaoT OJUMINA THBIE 33 Ta9N.



Msr nonumaeMm, uto cam ¢opmar TypHuUpa, IPOBOAMMOTO KaK OJIMMIUALA, OTDAHUYU-
BaeT ero Bo3aMoxHocTu. [loaTomy opranmmsaropsr TypHupa BHOCAT B paboTy €O MIKOJbLHU-
KaM¥ U3MEHEHUs, B KAKOU-TO CTENeHU UCIPABIAIONINE 3TU HETOCTATKH.

Bo-nepBbix, 5T0 mpaBuio 3aveTa MO TpeM 3ajadaM. IJTO CAEJAHO IS TOrO, YTOOBI BO
BpeMs pelleHus 3a71a4 He OBLIO CMBICAA TOPONUTHCA. Kpome TOro, ecaiu OBl yINTHIBAIUCH
BCe 3aJa4M, MOXKHO ObLIO OBl HAOpATh NPUIXYHOE KOJUIECTBO OAJNIOB, HE PEIINB HU OJTHOU
3ajJa4u (33 CYeT MUHYC-IUIIOCOB). TAKOU Pe3yJbTAT HECOMHEHHO CJIAOBIN.

Bo-BTOopeIX, 5TO NyObauKanuyu TPEeHMPOBOYHLIX 3a4a4. B HEKOTOpPBIX IOpoxax, HAIpU-
Mep B TopoHTO, pa3bop »TUX 33134 OPraHW3OBAH KAaK MEPBHIU TYP BCET0 MEPONPUATHUA
(TPEHMPOBOYHBIN U CJOXKHBIM BAPUAHTHL — TO BTOPOM M TPETUH TYDHI).

B-Tperbux, sTo JleTHasa kondepennus TypHupa ropomos, rjie Ha HEAETIO TAIOTCA He-
CKOJBKO TPYIHBIX 3a1ad Ha BeIOOP. Penko caydaercs, 4To Kakad-1mmbo 3a1a4va KeM-HuOyIb
MOJHOCTHIO PEIaeTCA BO BpeMsa KOH(pepeHIIT — TaKOBa TPYAHOCTH 3a1a4. Pexum paboTsl
cBOOOTHBIN, 3aMaYU MOXHO DEIIaTh U JHEM U HOYBIO, PA3PEIIAIOTCA COBMECTHBIE PAOOTHI.
U raaBHas ueab cOCTOMT HE B TOM, YTOOBI 060THATDH APYT ApYyra (XOTS HUKOMY HE 3ampe-
MIAETCA CTABATH Mepe] cOO0M TaKue IeJn), a B TOM, 9YTO0B MAKCUMAJILHO IPOABUHYTHCA B
pellleHny TPYAHOU 3a4a4d, B YACTHOCTH PEIINTDH IYHKTHI, KOTOPBIE ele BOOOIe HUKEeM He
perers! (B ToM 4ucae wieHamu 2Kiopu, IpeIoKXUBIINMA 33,124y ).

Takon cTunb paboOTH TPUOIMKEH K CTUIIO UCCAeTOBATEIHLCKOU paboThl. K coxamnenuro,
MBI TIOKQ HE MOXEM OPTaHM30BATH TAKYIO KOH(MEPEHINIO I OOJBIIOr0 YUCIa JIOIEH.

B sakuiodenme HeCKOIBKO ca0B 06 ocobenHocTsax HbiHemHero Typuupa. O okasauacs
60Jiee CIOKHBIM, I€M MBI PACUUTHIBAIA. [ MO ¢ KPENKUMEU HEPBAMU OH CTAJ TAXKe-
JBIM, HO MOJE3HBIM HCIBITaHueM. Ho Xaako, ecau HEKOTOpPBIE MKOJIbHUKU MTOTYyBCTBOBAJIU
pasodapoBanue B cBoux cuaax. Kosddunuent 1.6, TaHHBIN CI0KHOMY BAPUAHTY MJIAIIIAX
KJACCOB JJA COTIOCTABIEHUA Pe3yIbTATOB C IMPOILIONOHNMY, He TOMOT TeM, KTO He PeIuI
HU OJHOW 33Ja4d, TaK KaK HOJb YMHOXAaTh 0€CIIOJIE3HO.

[Toauwt orvyer o 25 Typuupe roponos Oymer omybJMKOBAH MOCTe OKOHYaHUS TypHUDA.
Kpowme Bcero, 4To comep:kuTcsa B mepBOU 4acTH, KOTOPYio Bol mepxuTe B pykax, B HeM Oy-
IyT TpUBEIEHBl UTOTOBBIE PE3YIbTATHl T'OPOJOB-YIAaCTHUKOB U CIIUCOK AWIIOMAHTOB Typ-
HUpa. B aTOM cnmcke mpoTuB (paMuanM KaXKI0TO TUIIOMAHTA O6YyIyT TPUBEIEHBI PE3YJb-
TATBEL €r0 YyYacTUA B TOM U3 TYpoB 3Toro TypHuUpa, B KOTOPOM OH JOOWJICA HAWBBLICIINX
YCIIEXOB.

H. KorcranTunos



IBAIIATH OATHIA TYPHUP I'OPOJOB

Ocennun Typ, 19 okTa6psa 2003 r.

8 — 9 KJIACCHI, TPEHUPOBOIHLIA BAPUAHT.

(Uror moxBoauTea mo TpeMm 3agadaM, M0 KOTOPEIM JOCTHCHYTHI HAHIY IIIAE Pe3yIbTaTHL. )

Oanabl  3amadu

1. Kaxgasa rpass mapaJielenune ion Kopooku ¢ pebpamu 3, 4, 5 pasgereHa
Ha €IMHUYIHBbIEC KBaJPaTUKMN. MO}KHO JI1 BIIUCaThb BO BCE€ KBaJAPaTUKHU II10
YUCIY TaK, YTOOBI CyMMa YuCeJ B KaXXJOM KJIeTYATOM KOJbIle MUPUHBI 1,
OII0ACHIBAIOIEM KOPOOKY, paBHaaach 1207 (I". A. Tanbuepun)

2. B Bummykaom cemmyroabuuke A;AsA3Ay4A5AgA; numaronanum A, Az, AsAy,
A3 As, AyAg, AsA7, AgA1 1 A7 Ay paBHBL MeXx 1y cobou. [Iuaromanum A; Ay,
AgAs, A3Ag, AyAz, AsAq, AgAs m A7 A3 Toxe paBHBL Mex a1y cobou. O6s-
3aTEIbHO U DTOT CEMUYTOIbHUK PABHOCTOPOHHUH? (A. K. Tommsiro)

3. Y Kaxa0ro meaoro 4ucaa oT n + 1 10 2n BKINYATEIbHO (rae n — Ha-
4 TypaJibHOE) BO3bMEM HAUOOJBIINY HEYETHLIN JTEIUTENb U CIAOKUAM BCE DTH
gemarenn. [JoKaxkmTe, 9TO MOIYIATCA n. (Beurpus)

4. N TO4YeK IIOCKOCTH, HUKAKWEe TPHU U3 KOTOPHIX He JeXKAT Ha OTJHOU MPAMOMU,
MONAPHO COEIUHUIN OTpe3KaMM (KaXkIyio ¢ Kaxjaou). JacTb OTpPE3KOB

4 MMOKPACKUIN KPACHBIM, OCTaJbHbIe — cuHUM. KpacHble 0Tpe3ku 00pa3oBaIn
3aMKHYTYIO HECAMOIIEPECEKAIOIIYIOCA JOMAHYI0, I CHHAE OTPE3KH — TOXKE.

Haunure Bce N, npu koTOphix 510 Moo noxyuursca.  (H. Emeabsuos)

5. Ha morocke 1 X N na 25 jgeBpIx moasx croar 25 mamek. I[lamka Moxer
XOIUTH Ha COCETHIOI0 CITPaBa CBOOOMHYIO KJIETKY W MEePENPHITHYTh Yepe3
COCEJIHIO0 CIIPaBa IIAIIKY HA CJAEAYIOILYIO 33 Hell KJIETKY (eCJM HTa KIeTKa
cBOGO/HA), NBUXKEHME BJIEBO He paspemaercs. [Ipym KakoM HAaUMEHbIIEM
N BCe mAIIKU MOXHO ME€PECTaBUTh MOAPAL 6e3 mpo6esoB B 06paTHOM TI0-
psake? (A. B. IllanosaJos)



IBAIIATH OATHIA TYPHUP I'OPOJOB

Ocennun Typ, 19 okTa6psa 2003 r.

10 — 11 xIacCHl, TPEHUPOBOIHLEIM BAPUAHT.

(Uror moaBoguTcsa mo TpeMm 3ajadaM, M0 KOTOPBIM JOCTUTHYTHI HAULYIIIAE PE3YJIbTATHL,
6aJLIBI 33 IMYHKTHI OJHOU 334494 CyMMHDYKOTCA.)

Oamabl  3amadu

1. ¥ xaxpgoro penoro ducaa or n + 1 g0 2n BkaoduregabHo (rge n — Ha-
3 TypaJbHOE) BO3bMEM HAUOOJIbUINY HEYETHLIN JIEIUTENb U CIOKUAM BCE DTH
gemuTenn. J[oKaXKuTe, 9TO MOJTyIuTCa n’. (Benrpus)

2. Kakoe HamMeHbITIEe KOJIMYECTBO KBaApPaTWKOB 1 X 1 HamTO HApHUCOBATD,
4 9TOOBI MOJYYRIOCHh M300paXKkeHne KBaapaTa 29 X 25, pa3aejeHHoro Ha 625
KBaJapaTukosB 1 x 17 (. A. Kanunun)

3. Y mnpomaBua m mokymareas B cymme 1999 py6rien MoOHeTaMu M KYIIHO-

pamu B 1, 5, 10, 50, 100, 500 u 1000 py6aeu. Kot B Memmke cTouT Iie-

5 Joe 4Yucao pybaeu, mpudeM JeHer y MOKymaTens gocTaTo4dno. [lokaxwure,
9TO NOKyNaTeJb CMOXeT KyIATh KOTa, NOJIYIUB IPUIUTAIOMYIOCA CAATY.

(A. B. Illanosaaos)

4. Ha cTopoHax eIMHUYHOrO KBaApaTa KaK Ha TUMOTEHY3aX MOCTPOEHHI Ips-
MOYTOJIbHBIE TPEYTOMbHUKY (BO BHEIIHIOK cTOpOHY). Ilycts A, B, C, D —
BEPIIUHBI IPAMBIX yIIoB, a O, 0o, O3, Q4 — 1EHTPH BIUCAHHBIX OKPYXK-
HOCTEH DTUX TPeyroJbHuKOB. [loKaxure, 9TO
3 a) mroma b Yersipexyroiabauka ABCD ue npeBocxoaur 2;
6) mromans dersipexyroabauka 010,030, He npeBocxoauT 1.

3
(M. A. ExoxumoB)
5.  ByMmaxubll TeTpasap paspesalin no pebpaM Tak, 9TO MOJYUUIACh ILI0CKAI
6 pasBepTKa. MOLJIO JM CAYIUTHCA, 9TO DTy PA3BEPTKY HEMb3S PACIOJIOXKUTH

HA ILUIOCKOCTH Ge3 HajxoxeHWH (B 0quH cJon)? (C. B. Mapkeuos)



IBAIIATH OATHIA TYPHUP I'OPOJOB

Ocennun Typ, 26 okTA6psa 2003 r.

8 — 9 KJIACCHI, CJIOXHBIM BapUaHT.

(Uror moxBoguTea mo TpeMm 3agadaM, M0 KOTOPBIM JOCTHCHYTHI HAHIYIIIAE Pe3yIbTATHL )

0annsl 3amadn

1.  Cro HaTypaJabHBIX Ymcea 00pa3yioT apudMeTHYecKyo mporpeccuio. Bos-
4 MOXKHO JH, 9TOOBI JIOObIE IBA U3 dTHUX YUCEJT OBLIM B3aMMHO IIPOCTBIMH’
(IT. A. KoxeBHUKOB)

2. Hmeercs HECKOJIBKO IOHOIIEH, KAXKIBIM 13 KOTOPBIX 3HAKOM ¢ HEKOTOPBIMHI
neBymkamu. [[Be cBaxu 3HAIOT, KTO ¢ KeM 3HakoM. OJHa CBaxa 3asABIAET:
«fI MOry OTHOBpPEMEHHO XEHUTH BCeX OPIOHETOB TaK, YTOOBI KaXIbIA U3
HUX XEHWICA Ha 3HAKOMOu eMmy aeBymkely. Bropas cBaxa roBoput: «A g
MOT'Yy YyCTPOUTH CYAH0y BCEX OJOHIUHOK: KaXKIas BHIUIET 3aMyXK 33 3HAKO-
MOT'0 IOHOMIY!y. DTOT AUAJIOT YCJALIMAI JIOOUTETh MATEMATUKN, KOTOPHINA

ckazan: «B TakoMm ciydae MOXHO chenarh u To, u apyroel. IIpas au on?
(A. YO. OBHuH)

3. Hamawure Bce HaTypambHble Yucaa k, 1A KOTOPHIX HAULYTCA TaKue HATY-
pajbHBIe Yncaa m u n, 9vo m(m + k) = n(n + 1). (B. P. ®penxkun)

4. Kakoe HamMeHbIIee YKMCJIO KJIETOK HAJI0 OTMETHTH Ha gocke 15 X 15 Tak,
YTOOBI CJIOH, TIOCTABICHHBIN Ha JIO0YI0 KJIETKY NOCKM, OUT HEe MEHee TBYX

6 orMedeHHBIX K1eToK? (CioH 6beT 1O ABYM IMACOHATAM, HA IEPeCedeHun
KOTOPBIX OH CTOUT; CJOH, TIOCTABICHHBIN HA OTMEUYEHHYIO KJIEeTKY, ObEeT 2Ty

KJIETKY.) (TI. A. KoxeBHukoB)

5. Hanm xBagpat ABCD, BuyTpu KoToporo aexut Todka (. [lokaxute, 94T0
7 cymma yriioB OAB, OBC, OCD u ODA oriun4aercs ot 180° me Goabime,
yeM Ha 45°. (Poabkaop)

6. [Jana kopoOka (IPAMOYTOMbHBIN HAPAJLICAEIINIE]), IO IOBEPXHOCTH (HO He
BHYTPH) KOTOPOU IIOJ3aeT MypaBen. V3HA4aibHO MypaBedl CUAUT B yTUIy.

BepHo am, 94T0 cpeau Bcex TOYeK MOBEPXHOCTH HA HAMOOABIIEM PACCTOAHUN

7 OT MypaBbsi HAXOAUTCA NPOTUBONOIOXKHBIN yroa? (PaccrosHumem mexny
TOYKaMHU, ¢ TOYKHA 3PEHUA MypPaBbs, ABIACTCA LINHA KPATIaUIIero IyTH

MeX 1y 9TUMU TOYKaMU, IIPOXOAAIIETO 110 IOBEPXHOCTHU HapaJIJIeJIeHI/IHer[[a.)

(C. B. Mapkeuos)

7. Urpator xsoe. Y mepsoro 1000 weTHsIx KapTodek (2, 4, ..., 2000), y BTO-

poro 1001 mewernnix (1, 3, ..., 2001). XoaaT 1o o4epeau, HAYUHAET mEP-

BBIM. XOJ COCTOWUT B CJEAYIONEM: UI'DOK, Ubs O4€pPeIb XOIUTh, BBIKJA IHI-

BAaeT OJHY U3 CBOMX KAPTOUeK, a APYIOd, TOCMOTPEB HA HEE, BHIKJIA TLIBAET

8 OJHY M3 CBOMX KApTO4YeK; TOT, ¥ KOI'O YUCJIO HA KAPTOUYKe OOIbINIe, 3aIu-
ChIBaeT cebe OTHO 0YKO, & 00€ BBLIOXKEHHBIE KapPTOYKU BHIOPACHIBAIOTCA.

Bceero momydaercs 1000 x010B (1 0fHA KapTOYKa BTOPOrO HE UCIOIL3Y-

ercs). Kakoe Hambosblee 4ucIo 0YKOB MOXKET I'apaHTUPOBAThH cebe Ka-

KB U3 UTPOKOB (Kak Obl Hu urpaa ero conepuunk)?  (A. K. Toamsiro)



IBAIIATDH IATHIN TYPHUP I'OPO/JOB

Ocemann Typ, 26 oxTabpa 2003 r, 10 — 11 KIacCHl, CIOXHBIA BADUAHT.

(Uror mogBoamTca 1o TpeM 3agadaM, I0 KOTOPEIM JOCTHATHYTHI HAULY YIIAE PE3YJIbTAThl, OAJIbI
3a IMyHKTHI OfHOU 33198 CYMMHUPYIOTCA.)

Gamnbl  331a49U

1. THwmeercs HECKOJBKO IOHOIIEH, KAXKIBIM U3 KOTOPHIX 3HAKOM C HEKOTOPBIMU J€-
Bymkamu. /IBe cBaxu 3HAIOT, KTO ¢ KeM 3HakoM. OnHa cBaxa 3asasisgeT: «f mory
OOQHOBPEMEHHO XKE€HUTH BCEX 6pIOHeTOB TakK, LIT06]>I Ka)quBIﬁ "3 HUX XKECHWJICI Ha

4 3HaKoMOu emy meBymikely. Bropas cBaxa rosoputT: «A s MOT'Y yCTPOHTBH CyIABOY
BCex OIOHAWHOK: KaX[Iasd BHIUJET 3aMyXK 33 3HAKOMOTrO oHOmyly. JToT auajior
YCIBIIAT JTIOOUTEIs MATEeMATUKY, KOTODHIN cKasal: «B TakoMm ciydae MOXHO
caenaTs w To, u gpyroeh. IIpas am on? (A. }O. OBHuR)

2. [okaxwmTe, 9TO JdI000€ HATYypalbHOE YHUCIO MOXHO TPEJICTABATH B BHJE
4 Jut . Ui 4 gu2 . 9v2 4 4 3% . 2% rhoe up > Uy > ... > up > 0m
0<wv1 <wvy<...< v — IEIBIEC IUCTIA. (M. JI. Tepzep)

3. [Mana xopoOka (IPAMOYTOJBbHBIN NAPAJLIEIEIINIIE] ), IO IOBEPXHOCTHU (HO HE BHY-
TPU) KOTOPOU HOX33eT Mypasen. V3HAa9aabHO MypaBed CAAWT B yriy. BepHO
JIM, 9TO CPEAU BCEX TOYEK MOBEPXHOCTHU HA HAUOOMBIIEM PACCTOAHUA OT MYPABbA
HAXOAWTCA MPOTHUBONONOKHBIM yroa? (Paccrosamem Mexpgy TOYKaMu, C TOYKA
3PEHUA MYpaBbi, ABIACTCA NIUHA KPATIAUIIErO IyTHA MEXIy STAMA TOIKAMMU,
IPOXOAAIIETO [0 MOBEPXHOCTH NAPAJLIETEIAIEA. ) (C. B. Mapxkenos)

4. [am Tpeyroasuuk ABC. B mem H — ToOdYKa mepecedeHus BHICOT, | — TEHTP
BIIMCAHHON OKPYXHOCTH, () — TEHTD OMUCAHHOU OKPYXHOCTH, K — TodUKa

7 KaCaHUsA BIOWCAHHOUW OKPYyXHOCTU cO croponHou BC. WaBecTHO, 9TO OTpeE3km
10 n BC napamnensusl. [lokaxure, uTo orpesku AO m HK mapajieibHb.

(II. A. KoxeBuukos)

5.  MWrparoor gsoe. Y mepsoro 1000 wernnix kapTodek (2, 4, ..., 2000), y BTOpOro

1001 meuernnix (1, 3, ..., 2001). XoasaT no ogepesu, HAUMHAET NEPBLIA. XOJ CO-

CTOUT B CJIeIYIOUIEM: UTPOK, Ubsi O9€PEND XOANUTDH, BHIKIAIHIBAET OJHY U3 CBOUX

KapTOdYeK, a APYrou, IOCMOTPER HA HEe, BHIKJIAIBIBAET OHY U3 CBOUX KAPTOYEK;

7 TOT, Yy KOT'O YHCJIO HA KAPTOYKE OOIbINe, 3anuCHIBAET cebe OTHO 09KO, a 00€ BHI-
JIOXEHHBIE KAPTOYKM BHIOpAcHBaioTCA. Bcero moxydaercsa 1000 xogos (u ogHa

KapTOYKa BTOPOTO HE MCIOAB3yeTCs). Kakoe HAmOOMbIIEe 9UCI0 OIKOB MOXKET
rapaHTUPOBATH Cebe KaX/IBIM W3 UIPOKOB (KaK Obl HU UI'PAJ €ro CONEPHUK)?

(A. K. Tomnsiro)

6. Y rerpasapa ABCD cymma miomajgen AByx rpasen (¢ obumm pebpom ADB)
paBHA CyMMe ILIOAAER ABYX OCTABIIMXCA rpaHed (¢ o6mum peGpom CD). Ho-

7 KaxuTe, 9T0 cepenuunl pebep BC, AD, AC u BD nexat B OJHOU TLIOCKOCTH,
IpHYEM 5Ta IIOCKOCTH COEPKUT MEeHTD cdhephl, Buucanaon B rerpasap ABCD.

(C. JI. Bepaos, A. A. 3acrasckun, II. A. KoxeBHUKOB)

7. a) B Tabmume m X n pacCTABIEHBI 3HAKHA «+» U «—». 3a OJWH XOJ Pa3pelaeTcsa
IIOMEHATH 3HAKM HA IPOTHUBOIOJOXHLIE B JIOOOU CTpOoKe miam croabue. [loxa-
3 XKWUTE, ITO eCaIu TaOIUIa TaAKUMU TEUCTBUAMHU HE TPUBOLATCA K TabIuIe u3
OJIHUX ILIIOCOB, TO B HEN €CTh KBAAPAT 2 X 2, KOTOPHIU TOXE HE MPUBOIUTCA.
6) B Tabmume m X n pacCTABIEHBI 3HAKM «+» W «—». 3a OAUH XOJ Paspema-
eTCA MOMEHATH 3HAKM HA, TPOTUBOMOJOXKHBIE B TI060N CTPOKE WM CTOXOIE WIA
Ha JI000M auaroHamu (yriOBBIE KIETKM TOXE CIMTAITCA auaroHamxsmu). [o-
KaXHTe, 9YTO e€CIU TAOMNIA TAKUMHU NEUCTBUAMU HE IPUBOAUTCA K TAOIALE W3
OJHUX ILTIOCOB, TO B HEW €CTb KBaApaT 4 X 4, KOTOPHIX TOXE HE IPUBOJUTCA.
(A. Bricrpukos)



PEIIEHUA 3ANAY 25-ro TYPHUPA TOPOOB.

OceHHUN TYp, TPEHMPOBOYHEIA BaPUAHT.

8-9 kiaccer.

agaga 1.

OTBeT: MOXHO.

[ToBepXHOCTH KOPOOKM COCTOUT U3 ABYX I'paHed 3 X 4, ABYX rpaHell 3 X 5 u ABYX IpaHen
4 x 5. 3amuieM BO BCe KJIETKH MEPBHIX ABYX I'paHel M0 YHUCIY ¢, BO BCE KICTKM BTOPBIX
JIBYX T'paHed MO 4YUCTy b, ¥ BO BCe KJIETKH OCTABIIAXCA ABYX I'paHed mo 4ucay c. Toraa
TpeboBaHme 3a1a4n OyIeT BBHINOJHATCH, ecau OyayT BepHbl paBeHcTBa 2(4a + 5b) = 120,
2(3a + 5c) = 120, 2(3b + 4c) = 120. U3 nepsuix aBYX paBeHcTB noaydaeM, 4to 4(3a +
5¢) — 3(4a + 5b) = 60, orkyaa 20c — 15b = 60. Y4ursiBas TpeThe PABEHCTBO, HAXOAUM, YTO
b =28, c=29, u u3 NepBOro paBeHCTBa HaxoauM ¢ = H. HaujgeHHBIe YMCIa yIOBICTBOPAIOT
YCJIOBHIO.

agaga 2.

OTBet: 006s3aTENBHO.

Mgzl npeamosaraeM, 9To CEMUYTOMbHUK BLINYKJALIA. /[0CTATOYHO H0Ka3aTh, 4T0 A1 Ay =
Ay A3 — Toraa, U3 CUMMETPHUH YCJIOBUA, IIOJIYIUM, 9TO BCE CTOPOHBI CEMUYTOJbHIKA PABHEL.

3ameTuM, 9T0 TpeyroabHuku AgAiAs, A7AsAy, A1A3As, AsAyAg, AsAsA7, AyAgAr 1
AsA7;As paBHBL ADYTD APYTY [0 TPEThEeMY MPU3HAKY PABEHCTBA TPEYTOJBHUKOB (IO TPEM
CTOpPOHAM), KpOMe TOT'0, BCe DTU TPEYTOJbHUKA PaBHOOeApeHHBE. [lycTh yrisl mpu ocHO-
BAHUAX DTUX PABHOOEIPEHHBIX TPEYTOJIBHUKOB PABHBI (v, 4 YIIBI IPU BEPIIXHAX, TPOTUBO-
JIeKAIUX OCHOBAHUAM, PABHHI [3.

SameruM, 9T0 /AyA AL = [AyALAs — [A1ALAs = B — o = LA3A5A; — (A9 A5A; =
[/ A3AsAs, oTkyaa TpeyroabHuku AsAyA; m A3AsA; paBHBL (IO IBYM CTOPDOHAM WM Yy
MeX Iy HUMH). DTO 3HAYUT, 9T0 A1 Ay = AyAj3.

dagaga 3.

OTger: n2.

[okaxeM, 9T0 HAOOP HAMOOJBIINX HEIETHHIX NeauTeIen ducet n+1, ..., 2n coBmajgaer
¢ HaOOPOM TIEPBBIX N HEYETHBIX 4umcea OT 1 mo 2n — 1. [lad >TOro mOCTaTOYHO TOKa3aTh,
9TO HAMOOMBIINE HEYETHBIE JeIUTENN IUce] 0T N+ 1 10 2n pasaudusl (Tak KaK UX POBHO 7,
u BCce OHU He npeBocxoaaT 2n — 1). [Ipeanonokum npoTUBHOE: 1BA KAKUX-TO HAMOOIBIINX
HEYEeTHBIX TeJIUTeNsA COBIaAaloT. Torma Yuciaa, y KOTOPBIX COBNATAIOT OTH AEJIUTENN, OT/IU-
9al0TCA N0 KParHel Mepe B 2 pa3a, YTO HEBO3MOXKHO (TaK KakK 06a HTH YUCIA JeKAT MEXK Ty
n+ 1 u 2n, vo yxe 2(n + 1) 6oabime vem 2n). [Moayduin npoTuBOpeyne. SHAYUT, UCKOMASA
cymma S ectb 14+3+5+...+2n—1. [IpubaBuB K 5TOU CyMMe €€ XKe, 3aUCAHHYI0 B 00paTHOM
nopaaxe, noayaum, 910 25 = (1+2n—1)+(24+2n—3)+...+ (2n—1+1) = n-2n = 2n?
oTkyaa S = n?.

dagaqa 4.

Tak xak cuame oTpe3ku 0OpPa3yIOT 3aMKHYTYIO JOMAHYIO, U KPACHBIE — TOXKE, U3 Ka-
XKJIOW TOYKY BBIXOAUT BCero Jaubo jaBa orpe3ka (0IHOrO mBera), ub0 derwipe (IBa CUHUX
U IBA KPACcHBIX). BosbMeM J100yH0 TOYKY: C OJHOM CTOPOHBI, OHA COEIWHEHA CO BCEMU
OCTAJbHBIMU TOYKAMH, & CAPYTOM CTOPHBI — He 0OJee, 9eM C YeTHIPbMA TOYKAMH. ITO
3HQYUT, YTO BCET'O TOYEK He GOJbIIe MATH.

Cayyau N =1, N =2 u N = 3 HeBO3MOXHBI, TaK KaK BCEI'0 OTPE3KOB JOJXKHO OLITH HE
MeHbIIIe IeCTH — MUHUMYM II0 TPU HA KaXAYI0 3aMKHYTYIO JOMaHYIO (MbI CYATAEM, 9TO



06a 1BeTa NPUCYTCTBYIOT).

Caydan N = 4 HEeBO3MOX€H, TaK KaK U3 Ka¥XKJIOU TOYKM BBIXOJUT MO TPU OTPE3KA.

Caygau N = 5 cambii uHTepecHb. Pacnoaoxum Touku A;, Ay, As B BepIImHax paBHO-
CTOPOHHEr0 TPEYTOJbHUKA, & TOYKN Ay U A5 — BHYTPH DTOTO TPEYTOJbHUKA, HA CPeTHEn
JauHUY, napannenbHon A A, (Tak, 4TO BEKTODHL A4As m A1 Ay conanpasaensl.) CoenuHus
[OCJAeOBATEIbHO CHHUME OoTpe3dkamu Todkum Ai, Az, As, As, Ay m Ay, morydum Hecamo-
nepecekannycsa soMany. CoelnHuB MOCIeT0BATEIbHO KPACHBIMY OTPE3KaMU TOYKA Aj,
As, Ay, A3, Ay m Ay, TakXKe TOJIYYUM HECAMOIEPECEKAONIYIOCI JOMAHYIO.

dagaga 5.

Orset: 50.

[lokaxxeM CHadaJIa, 9TO eCJaHU MOJOCKA COAepKUT MeHee 50 mojaen, TO MepeCcTaBUTD MIAIIKH
He ygacTcAa. B caMoM jgese, Tak Kak IIAITKW He MOT'YT IBUTATHCA HA3a, MIAIIKA 20 TOTXKHA
0CTATBhCS HA MecTe (eCaIu OHA CABUHETCA XOTh Ha 1 MO3WIWIO BIPABO, TO IOC/IE HEe BICTPO-
Arcs eme 24 mamku, u Bcero norpedyercs He Menbire 50 monen). 3HAYUT €IUHCTBEHHBIN
BO3MOXHBI TEPBHIA XOJ — MEPENpBITHYTH INAITKOU 24 wYepe3 MAIIKy 25, mpuyueM HocJae
2TOro mamka 24 ToXe He MOXET CABUHYThCA BHpaBo. Ho Torga mamkm 25 u 24 BHIHY-
JKJIE€HBI HETIOIBMXHO CTOATH PAAOM, U UYepe3 HUX 10 MPaBUJIaM He YAACTCA NepPelpaBUTh HU
omuon mamku. rak, nojen He menbime 50.

Mokaxem, uro npu N = 50 Bce MmMAIIKKM MOXHO IePECTaBUTh MoApsA 6e3 mpo6esoB B
obpaTHOM mopsake. Hamumrem mepBble HECKOJABKO II€PEMEIIeHUN:

1, 2, 3,4, ..., 21, 22, 23, 24, 25, , , , , ,
1, 2, 3, 4, ... , 21, 22, 23, 24, , 25, s s s s
1, 2, 3, 4, ... , 21, 22, , 24, 23, 25, s s s s
1, 2, 3,4, ..., 21, 22, , 24, , 25, 23, , , ,
1, 2, 3, 4, ..., 21, 22, , 24, , 25, , 23, , ,

B pesyabrare mamku 25 u 23 yxe cToAT Ha cBOMX (HOBBIX) MecTax. Cuegyoummmu He-
CKOIBKUMHY XOJaMU MePEeMeCTUM Ha CBOe MeCTO mamnKy 21 (OHa mepenpeirHeT Yepes Ak
22, 24, 25, 23 1 TIOTOM CMECTUTCA HA IIAT BIPABO):

1, 2, 3, 4, ..., , 22, , 24, , 25, , 23, , 21,

[Toce 3TOTr0 aHAJIOTUYHO MOXKHO TIEPEMECTUTh HA CBoe MecTo mamky 19, 3arem — 17,
u Tak pagnee, 10 ¢umku 1 BkaounTenbHo. [loaydnm kapTuHKy:

b 2’ 2 4, s b 2 22, 2 24, 2 25’ 2 23’ 2 21’ st 2 3, b 1

Temepsb 1erko mocIe10BATENIBHO TEPEMECTUTH HA CBOM MeCTa mamku 2, 4, ..., 22, 24.



OceHHUM TYp, TPEHMPOBOYHEIA BaPUAHT.

10-11 xaaccel.

agaga 1.
CM. pemenne 3a1a49u 3 TPEHUPOBOYHOI'O BAPUAHTA MJIAIIINX KJIACCOB.

Jagaga 2.

Orset: 360 KBaIPATHUKOB.

Koun4yecTBo KBagpaTUKOB, IPUMBLIKAIONINX K IPAHUIE KBaapaTa 25 X 25, paBHO 24 -4 =
96. Bce 5T KBaApaTUKM NPUAETCSA HAPUCOBATDH (MHAYE MBI HE CMOXKEM TIOJIYYATh T'PAHUILY
6OJIBIIOrO KBAAPATA).

Paccmorpum Tenmeps BHyTpeHHU# KBaapaT 23 X 23. OcTasoch mOIyIuTh u300paxKeHue
9TOr0 KBaApaTa, Pa3JeJIeHHOT0 Ha KBAApaTuku 1 X 1, mpuwyeM rpaHuna KBagpaTa yxke Ha-
pucoBana. Pazmenum s3TOT KBagpaT Ha JOMWHONIKY pa3dMepoM 2 X 2 Tak, 9TOOBI OCTAJICA
O/IVH JUITHAY KBAAPATUK (3TO CAenaTh HEeTPYAHO). Kaxnas TOMUHOMIKA COCTOUT U3 ABYX
KBaApaTUKOB 1 X 1, OAWH U3 KOTOPBIX NPHUAETCA HAPUCOBAThH, TaK KaK MHAaYe MBI HE IIO-
JAy4duM u3o0OpaxkeHue OTpe3Ka, N0 KOTOPOMY I'DAHMYAT KBAaJPATUKH, COCTABJIAIOIINE DTy
noMmuHOmKY. Beero momuuommex (23 - 23 — 1)/2 = 264, u 3uauuT HeoOxoauMO eme 264
KBaIpaTHUKA.

[ToxaxxeM, 9TO TAKOro KOJUYIECTBA U NJOCTATOYHO. Pasmeaum xBaapaT 23 X 23 Ha KBa-
apatuku 1 X 1 u packpacuM uX B OeJbIl U YePHBIA 1IBETa B MIaXMATHOM TMOpAake. Toraa
noxy4duMm 264 kBajJpaTwKa OJHOTO IBeTa (CKaXKeM, YepHOro) u 265 KBaJpaTUKOB GEJIOro
nBera. HeTpymaHo yb6emiuThCs, 9TO JOCTATOYHO HAPUCOBATH TOJBKO Ye€pHBIE KBAaIDATUKH,
koTopbix 264. Ilonygaem orBeT: 96 + 264 = 360.

agaga 3.

[IycTs BHaYame mokymaTeab Bce CBOM AeHbIu oTaacT Kynmy. [locrae aToro mocrarodno
n0Ka3aTh, 4To uMmes 1999 pybaen momeramu m kymopamu mo 1, 5, 10, 50, 100, 500, 1000
py6uaent, MoxHO HaGparh N pybuen mis ao6oro HarypaasHoro N or 1 go 1999 (Torma
IIPOABeIl CMOXKET BHILIATUTH JIOOYI0 HEOOXOUMYIO CAATY ).

Pemmum 6omee o6mryto 3aga4dy. [Ipeamoroxum, 9T0 B XOXKIEHUM HAXOIATCA MOHETHI JO-
cTorHCTBOM 1 = a¢ < a1 < ag < ... < a, pybJaed, mpudeM s Kaxmgoro ¢ = 1,2,....n
YUCIO (; TEeJUTCA HAIeao Ha a;_1. [lokaxewm ciaemyioiee obiee yTBEpXKJIeHUE: UMes d, — 1
pyOaen, moxuHO Habparh N pybaen mas awoboro marypaiasaoro N or 1 mo a, — 1. U3
MTOKa3aHHOT'O OOIIEr0 yTBepXKAeHUA MOCTeTYeT pelleHue 33Ja49u: JOCTATOYHO MOJOXKUTH
a1 = 5,ae = 10,a3 = 50, a4 = 100, a5 = 500, ag = 1000, a7z = 2000.

[llokazaTenbcTBO MpoOBeaeM uHAyKIKren o n. [Ipu n = 1 yrBepx) aenue odeBuauo. Ilycth

yTBepX)aeHne BepHO m1a n = k. Paccmorpum Ha6op 1 = ap < a1 < a9 < ... < a < Qa1
TaKoOW, YTO MIA Kaxjoro ¢ = 1,2,...,k + 1 4yucao a; geawrcsa HaumeJao Ha a;_1. IlycTs
y HAC MMeeTCA (g1 — 1 pybmen moHeTramu 1o 1,aq,ds,...,0x 1 PyOTen. 3amMeTuM, 9TO

TOCTOMHCTBO JIOOOM MOHETBHI, KpOMe MOHET 0 1 pyOmaio, NeIuTCsA Ha aq, a OOIWAas CyMMa
UMEIOIINXCA MeHEer NaeT OCTATOK @y — 1 Npu AeTeHuu HA 1. ITO O3HAYAET, UYTO y HAC
nMeeTcsa X0TA Obl a1 — 1 MOHET 10 OTHOMY pyOIIO, TPpUYEM OCTABIIEECS KOIWIECTBO MOHET
o 1 py6ato geaurcsa Ha a;. Oraoxum a; —1 MOHET 10 OJHOMY PyOJIIO, 8 OCTAIbHBIE MOHETHI
mo 1 py6aio 00beIMHUM B TPYNOBL IO ¢ MOHET W B JAJbHEUIIEM KaXIYI0 TaKyl0 T'DYIILY
OyeM CINTATh OTHOU MOHETOH B a; Py6Jer (0T HTOro HabUpaTh CTAHET TOJBKO TAXKesee).
Taxum o6pazom, cuuTaeM, 9TO Y HAC POBHO G; — 1 MOHET IO OTHOMY PYO.IIO, a OCTaBIIUECA
Gx+1 — @1 pyOaen HAOPAHBI MOHETAMU IO A1, ds, ..., ax+1 PyOmen. Ilpunasas a; pybuaen 3a 1



y-€., MOXHO CIATaTh, 9T0 ~+E — 1 y.e. Habpansl Moneramu o 1 = &1, 22, .. 2t ye. []o
MIPEITOJOKEHNIO WHAYKIINY MOXKHO Ha0paTh Ji000e KOJIUIecTBO y.€. 0T 1 mo a—’gl"—l - 1.
[Tycte N — mpousBoabHOE HAaTypaJabHOe 4YucI0 OT 1 1no akxy; — 1, Jaiomee ocTaTox

r < a; — 1 npu genenuu Ha a;. Bozbmem r moHer mo 1 pybuto, ocranocs Habpats N — r
pyO.en, 4TO PaBHO Na—:T < GZ% — 1 y.e. Ilo nokazanHOMy, Takoe KOJIMYECTBO y.e. HaOpaTh
MOKHO.

agaga 4.

[llokaxxeMm cHaYaIa BCIOMOIaTeAbHBIM (DAKT: ILIOMAAbL YeThpexyroiabauka K LM N me-
JXKalero B Kpyre pajiuyca R, He mpeBocxoaut 2R2.

[Iycte O — menTp namero xpyra. Paccmorpum Tpeyroasauku OKL, OLM, OMN
u ONK. Tlromans Kaxg0ro u3 HUX PaBHA MOJOBUHE NPO3BEIEHUs CTOPOH HA CHHYC YIJa
MeX Iy HUMIE, ¥ TeM CaMBIM He TIpeBocxouT R? /2, Tak Kak CTOPOHBI He mpeBocxoaaT R,
a cuuycel He npeBocxoaaT 1. C apyrou cTOpoHBI, 4 yKa3aHHBIX TPEYrOJIbHUKA, OYEBUIHO,
MOKPHIBAIOT deThIpexyroabuk K LM N, oTKyAa ero miomansb He Goabire 212,

([Ipyroe moka3aTeabCTBO akTa: MyCTh ¢ — yroa Mexay auaroHatsmu KM u LN,
Tora mIoma b Yereipexyroasauka K LM N pasua (K M- LN sin ¢)/2, 9T0 He IPEBOCXOIUT

(2R -2R)/2.)
[Tepengem Teneps k pemenunto camon 3agaqu. [lycrs O — nentp kBaapara ABCD.
a) Ilycts S — cepeimHa CTOPOHBI KBaApaTa, Ha KOTOPOU MOCTPOEH TPEYLOJBHUK C

sepmmaoun A. Torza OA me mpeBocxogur OS + SA = 0,54 0,5 = 1 (mo HepaBeHCTBY
Tpeyroabuuka). Anamormuno, OB, OC u OD He mpeBocxoaaT 1, OTKyAa YeTHIPEXYTOdb-
uuk ABCD jexur B kpyre c¢ nearpoMm B O um pagmycoM 1, a 3HAYUT €ro ILIOMIALL He
IIPEBOCXOIUT 2.

6) [Iycre XY ZT — nauubIl B yCJIOBUM €IMHUYHBIN KBAAPAT. PaccMOTPUM OKPYXKHOCTD
7, OIMMCAHHYIO BOKDYT 3TOro kBajpaTa (ee pauyc paseH (v/2)/2). Jlokaxkem, 9TO TOUKa
O, aexuT Ha >TON OKpyxkHOCTH. IIycTh XY — cTOpOHa KBaapaTa, Ha KOTOPOU IMOCTPOEH
OPAMOYTOAbHBIM Tpeyroabuuk ¢ Bepmmuon A. Torma (J; — Todka mepecedenus OUCCEK-
rpucc tpeyroasauka X AY, orkyga /XOY = 180° — 0,5(/AXY + /AY X) = 135°. Ho
yron XZY pasen 45°, orkyna touku X, (01,Y, Z nexar HA OOHOU OKPYXKHOCTH, HO DTO U
eCTh OKPYKHOCTH 7y (Tak Kak OHA cOnepkuT Touku X, Y u 7). AHAIOrMIHO NOKA3BIBAETCA,
yTo Touku Oy, O3 u Oy 1eXaT HA OKPYXKHOCTH Y, TO €CTh 4eThIpeXyroabHuK (105030,
JexXuT B Kpyre pagmyca (v/2)/2, u 3HaUmT ero miomats ze mpesocxonut 2((v/2)/2)? = 1.

3agadga 5.

OTBeT: MorJo.

IMpuBegem mpumep TeTpasapa, OJHY U3 PA3BEPTOK KOTOPOI'O HEJAb3sA PACIOJOXKUTHL HA
ILIOCKOCTY 63 HAIOXKEHWN (B OQWH CJIOH).

Mur mpuBegeM cHadaga TPUMED Pa3BEePTKU, a TMOTOM MOKaXKeM, KaK CKICUTh W3 Hee
Terpadap. J[l1a mokazaTenbCTBa TOTO, YTO TETPA3AP AEUCTBUTEABLHO YAACTCA CKJICUTh,
HAM TTOHAJOOUTCA CJACIYIOMAA OYeBU HAA

Jemma. U3 mouxu O naockocmu svizodam uwemvipe ompeska OK, OL, OM u ON
(umenrno 6 maxom nopadke, ecau cmompems no uacosol cmpeake). Iycmv OK = ON, u
cpedu yeaos LOM, KOL v MON cymma 06z d8yxr yeao8 boavwe mpemveeo. Toz2da
MoxcHo ebipezamv u3 naockocmu gueypy OKLMN (no ompesxkam OK, KL, LM, MN
u NO) u ckaeumpb u3 amoti guzypvl mempasdp ¢ mpems OYMAHCHLIMUY 2DAHAMU U Jbip-
Kot emecmo uemsepmoti epanu (nepeenys das amozo guaypy no ompeskam OL u OM wu
cosmecmus ompesku OK u ON ).
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(B cay4ae, ecan MIKOJIBHUK UCIOAB3YeT DTY JEMMY B CBOeH paboTe 6e3 J0Ka3aTeabCTBa,
OIIEHKA 33 PEIIeHNe He CHIKACTCA. )

YkaxeM Temepb pasBepTKy. BBemeM Ha IIOCKOCTH JeKapTOBY CHCTEMY KOOPJMHAT.
OrmeTnMm Ha mrockocTu ToUky A ¢ koopauraramu (0;0), Touky A’ ¢ koopaunatamu (0; 10),
Touky B ¢ koopaunaramu (9;6), Touky B’ ¢ koopaunaramu (4;9), rouxy C ¢ koop auHaTaMu
(25/6;25/6) u Touky D c xoopaunaramu (15;5).

0
—~ B
I
T~
B | T
\\\§ D
C ]
]
T
]
) ]

[Iposenem orpesku AB', B'C,CB, BA', A’D, DA — 5Tu 0Tpe3Ku COCTABIAIOT I'PAHUILY
pasBepTKu Terpadapa. IIposegem Takxe orpesku AC u CD.

[Mepeuuncaum rpanu mamero Terpasapa: AB'C, ACD, CBD u BA'D.

3amerum, uro AD = A'D, B'C = BC u AB' = A'B (910 J€rko NpOBEPUTH, 3HAA
KOOD JMHATHI TOYEK ).

Msr BuguM, 9TO pasBepTKa uMmeeT camoHanoxenus (rpauu AB'C' u BA'D nepexpriBa-
I0TCS), ¥ CAMOHAJIOXKEHUN HEIb3s U36eXKaTh.

Ho MoxHO 1 3 TONyYeHHON Pa3BepTKU CKJIEUTH TeTPadap?

Yro6bI HCCaEOBATEH 3TOT BOMPOC, MPOIEIAEM CHAYATA, HEOOJBIIYIO MOATOTOBUTEIbHYTO
paboTy.

[Iposexem depes cepeauny orpeska BB’ npamyo [, mepneH uKyIApHYIO 3TOMY OTPE3KY.
[nsa mo60u Touku X Ha >TOU IpAMON Oy aeT BHIMOAHATHCA yeaosue X B’ = X B. Tlycrs X —
TOYKa Tepecedenus npamon [ u 6uccexkrpucel yraa ADA'. PaccmorpuMm HOBYIO pa3BepTKYy,
B KOoTOpou BMecTo To4ku C' B3ArTa Touka X (M COOTBETCTBYIOLMM OODPA30M M3MEHEHBI
peépa).

3aMeTuM, 9YTO U3 HOBOU PA3BEPTKM CKJIEUTH TETPAdAP HEJIb3S, MOCKOJbKY CYMMa, yIJOB
A'DB u BDX pasua yray X DA (rax xak tpeyroabuuk A'DA paBaoGeapennsin, X D —
ero GUCCEKTPHCA).
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CaBunem Temepb HEMHOrO TOYKy X 1o mpsMou | B Hampasienuu K Todke (' u pac-
CMOTPUM COOTBETCTBYIOIIYIO pa3BepTKy. OHa mo-nipexHeMy 6yIeT UMeTh CAMOHAJOXKEHU,
KOTOPBIX HENb3S U36eXKaTh.

[lokaxeM, 9TO U3 MOJTYIEHHOU PA3BEPTKU yKe MOXKHO OyIeT CKJIEUTh TeTPad.p.

s sToro comectum BepimmHbl A u A’ neperuys passeprky mo orpeskam XD u BD
Tak, 4TOObI COBMECTUIUCH (paBHbIe 1O gaune) orpesku AD u A'D. Drto ypacres caenarsb
B CIJIy JEMMBI, TOCKOIbKY Temepb cymma yrioB A'DB u BDX Gyner yxe GoJablne yria
XDA, cymma yrmos BDX u X DA 6yaer 6onbine yraa A'DB (Tak Kak 5Ta cyMMa, GOJIbIIe
nososunbl yraa A'DA, a yron A'DB — wmenbine), u nakosern cymma yrios X DA u A'DB
Oyxer 6oabine yraa BDX (moCckoJIbKY MBI CABUHYIM TOYKY X HEMHOIO, TaK YTO AaXKe yroJl
X DA Bce eme 6oabure yraa BDX).

Ocragaocey neperuyth rpanb AB'X mo pebpy AX u cOBMECTHTH BTy I'paHb C ABIPOU
ABX B HeJIOKJEEHHOM TeTpadjpe (2TO BO3MOXKHO, Tak Kak Tpeyroabhuku AB'X u ABX
PaBHBL TI0 TPEM CTOPOHAM).

Mz monyumau Terpasap AXBD, 4To yxe sABIAeTCA peleHHeM 3anadu. MOXHO IIo-
Ka3aTh (IpojeraB HeGONbIINE BBHIYUCIEHUSA), 9TO M3 UCXOAHOU pasBepTku (¢ Toukou ()
TaKXke MOXHO CKIeUTh TeTpadap (To ecTh, TOYKYy X MOXKHO CABAUTATH IO NPSAMOU [ BILIOTH
1o Touku ('), HO, TOCKOJIBKY 3ajada yXkKe pelleHa, Mbl DTOr0 JeIaTh He OyIeM.

OceHHMU TYp, CJOXHBIA BapHaHT.

8-9 xiaaccel.

dagaga 1.

OTBeT: BO3MOXHO.

Hanmpumep, wmcaa 1 + 100!, 1 4+ 2 - 100!, 1 4+ 3 - 100!, ..., 1 + 100 - 100! o6pasyroT
apupMeTHIeCKYIO Iporpeccuio. /lokaxeM, 9TO JOOBIE BA U3 DTUX YUCET B3AMMHO IPOCTHL.
C omHOU CTOpPOHBI, BCe OHM B3auMHO TpOCTHI ¢ yucaom 100!, a 3HAYUT u ¢ 9ucaaMu BuIa
[ -100!, rge | — sr060€e HaTYypaabHOE 4uca0, He npeocxogsdmiee 100. C gpyrod cTOpoHBHI,
HAMOOMbIINY OOIIMK TeJIUTeNb JIOOBX ABYX duces Hamen nporpecun 1+m-100! u 1+mn-100!
neaut ux pasHoctb (m — n) - 100!, rae |m — n| we npesocxogur 100, a »To 3HAUUT (IO
NpEeAbIAYIIEMY ), 9TO OH paBeH 1.

dagaga 2.
CMOTpI/ITe pemeHne 3a1aamu 1 CJOXHOT'O BapuaHTa CTapIInX KJaaCCOB.

3agaga 3.

OTBer: pemeHnue CymecTByeT s Bcex k, KpoMe 2 U 3.

[Mokaxem, uTo masa k = 2 u k = 3 peleHun He CyIIECTBYET.

OueBugHo, 9TO IpH k£ > 1 4ucio m He MOXeT ObITH Goablie, deM n — 1 (uHade m(m+ k)
Oyper Goabme, wem n(n + 1)). Hoopu m < n —1 (u k < 3) moxywaem m(m + k) <
(n—1)(n+2) <n(n+1), u cHOBa PaBEHCTBO HEBO3MOXKHO.

Temepsb mokaxkeMm, KaK HaUTH XOTsA ObI OJHO pelleHue I OCTAJbHLIX k. Paccmorpum
ypasuenue n(n + 1) = m(m + k) xak kBajgpaTHOE OTHOCATEILHO N. Ero muCKpUMUHAHT
paser D = 1+ 4m(m + k). Yucao n GyaeT megbM TOTAA W TOJIBKO TOTa, Korga D Gyaer
MOMHBIM KBAAPATOM, TOCKOIbKY N = (—1 ++/D)/2, a =mcao —1 + /D, o4geBugro, FéTHOE.
[MonpoGyem B kadecTse D B3aTh uucao suga (2m + 21 + 1)2, rae | — nmarypaasuoe. Torjaa
(2m + 2l + 1) = 1 + 4m(m + k), oTKya TocTe HECIOKHBIX BLIMUCICHUH TOTyYaeM, 9TO
mk = m(20 + 1) + (I +1). Pacmorpum pemenus m = (I + 1)/2 u m = [(l + 1), moxyuum
k=2l4+3uk = 2]+ 2 cooTBeTCTBEHHO, TJe | MOXHO BHIOPAThH JIOOBIM HATypalbHBIM. Tax
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MOJMy4Yal0OTCsA pemenus mis Bcex k > 3. Ocranochk 3aMeTuTh, 94TO masA k = 1 cymecrByer
pemenne m =n = 1.

3agadua 4.

OTseT: 28.

Bot npumep, orMedeHHble KAETKM 0O03HAYMEHBI KPYXKKOM:

15 HA PUCYHOK, MeTKO yOEAUTHCA, 9TO CJIOH, HOCTABJICHHBIN HA JIOOYIO KIeTKY, OyaeT
O6UTH He MeHee MBYX OTMEYEHHBIX KJIeTOK.

[Toxaxem, 9TO MEHBIIUM YUCJIOM OTMEUEHHBIX KJIETOK He 00ouTuch. Ha rpanumie kBa-
npara 56 kaerok. Kax e cjoH, KOTOPBIU OyIeT CTOATH HA TPAHUIE JOCKU, JOJXKEH OUTH
X0TsA OBl Be OTMe4YeHHbIe KaeTKu. Ho kaxkjiasd oTMedeHHas KJaeTKa Ob€Tca He Oojee, deM
YeTHIPbMA CIOHAMU, CTOAIIUMY HA T'DAHUIE TOCKU. JHAYUT, OTMEYEHHBIX KJIETOK TOJXKHO
ObITH HE MeHee 56 - 2/4 = 28.

dagaga 5.

[TycTts muaronaam xkBaapaTa mepecekaioTcs B Touke S. He ymanas o6mHOCTE MOXKHO
cauTaTh, 9To O Jexut B Tpeyroabuuke ASB. Torma OD > OB, OC > OA. Tax kax
B TPEYrOJbHUKE TMPOTUB OOJBIIEN CTOPOHHI JeXUT Goabmuu yroa, To /OBS > /ODS,
/OAS > /0CS, a snauur /OBS — /ODS >0u /0CS — /OAS <0. Torga
/OBC + /OCD + (ODA > (LOBS + /SBC) + /SCD + (LADS — /ODS) =
(/OBS — /ODS) + 3-45° > 180° — 45°. C gpyrou CTOPOHBI
{OAB+/0OBC+/0CD+/0ODA < (LSAB—/OAS)+/ABC+(/0CS+/SCD)+/SDA =
(L0CS — LOAS) + 45° 4+ 90° + 45° + 45° < 180° + 45°.

agaga 6.

OTBeT: He 00513aTENBHO.

Bo3smém kopobKy 2 cm X 2 em X 10 em. PaccmoTpum pasBepTKy mapaJenenurena,
Ha KOTOpOfI IPOTUBOIIOJO2KHBIE BEPIIUHBI ITapaJuieaenunena ABJAAIOTCA IPOTUBOIIOJOXKHBIMU
CTOpOHAMYU IPAMOYTOAbHUKA (2 + 2) cm X 4 cm (pasBepHyJIM ABE COCEJHME IDAHU [0 PeOpy
giavHOu 10 em). SfcHO Torga, 9TO0 MPOTHBONOMOKHAS OT MypaBbs BEPIINHA HAXOJIUTCA HA

paccrosuuu He 60xee /(2 + 2)2 4+ 102 = 4/116 ¢m 10 HOBEPXHOCTH.

[lokaxxeMm Tenepb, YTO IEHTP MPOTUBOMOJOXKHON MYPaBBIO TPAHU 2 CM X 2 CM TAJTbIIE
OT MypaBbs (II0 IOBEPXHOCTH ), 1€M IPOTUBOIOJIOKHASA BEPIINHA.
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YT06BI TONACTH B DTOT IEHTP, MypPaBel JOJKEH CHAYaJa JOCTUTHYTH TPAHUIIBI IIPOTH-
BOIOJOXKHOW T'PaHu 2 cm X 2 cm. [ 5TOT0o eMy NMpuugeTcsa Tponoa3Tu He MeHbire 10 cu,
TaK KaK caMa dTa I'paHb HaXoAWTcAa Ha paccToauuu 10 cu oT MmypaBbsi. OT TpaHUILI DTOU
rpaHM 10 €€ MeHTpa — elle He MeHbIne 1 cM. SHAYUT OT MypPaBbsA IO IEHTPA MPOTUBOIO-
JOXHOU I'PaHM 2 M X 2 cm He MeHbIne 11 cm = V121 em (mo moBepxXHOCTH), 9TO GOJIbIIE

V116 cm.

CMOTpI/ITe TaKXe pelIeHue 3a1a9u 3 CJIOXHOTO BapHaHTa CTapUINX KJIaCCOB.

dagaga 7.

Omreer: mepewil MOXeT obecmednTsh cebe 499 oukos, BTopou — 501.

ByneMm roBoputh, 4TO 0AMH HAGOP KapT (HA30BEM €ro IepBhIM) ”He MeHbIIe” IPyroro
(HA30BEM €r0 BTOPBIM), €CIU KaXI0W KapTe BTOPOr0 HAGOPa MOXKHO COMOCTABUTEL KApPTY
IIEPBOTO, KOTOPasA HE MEHbIIE (IPU 3TOM PA3HBIM KapTaM BTOPOrO HaGOpa MOJKHBEI COOT-
BETCTBOBATH PA3HbIe KAPThI IEPBOI'0 HAGOPA).

Bynem rosopurs, 4To oguH Ha60p Kapr (Ha30BeM ero nepBbiM) ”cTporo 6oabime” gpy-
roro (Ha30BeM €ro BTOPBIM), €CIM KaXkJOU KapTe BTOPOro HabOpa MOXKHO CONOCTABATH
KapTy MepBOro, KOTOpasg CTPOro GoJblre (IpH 3TOM pa3HBIM KapTaM BTOPOro Habopa
JOJKHBL COOTBETCTBOBATH Pa3HBIE KAPTHL IEPBOTO HAGOpPa).

3aMeTuM, 9TO €CJU B HEKOTOPHIA MOMEHT UI'DHI HAOOpP KapT OJHOIO M3 UI'DOKOB 3aMe-
HUTD Ha ”He MEeHbIIHK , TO YTOT UI'POK CMOXKET CHII'PATDH HE XyikKe, YeM NMes He3aMeHeHHBIN
Ha6op (TO eCTh CMOXKET HAOPATH He MEHbIIe B3ATOK).

[TosToMy BepHBI CleayONINe TBA YTBEPK ICHUA.

Bo-nepBrix, eciu HA TaHHOM XOAy UIPOK COOMpAeTCA OUTH BBLIOXKEHHYIO CONEPHUKOM
KapTy, TO OH MOXeT OWTh ee HAMMEHbBIIEW W3 CBOMX KAPT, KOTOPBIE 0OJBINE KAPTHI CO-
IIePHUKA, U B WUTOI'€ MOXeT ChII'PATh He XyXe, YeM IPU APYyroM crnocobe B3ATHUA KAPThI
COTIEPHUKA. IJTO SICHO TIOTOMY, 9TO MPU TAKOM CIOCOO€ B3ATHUSA KAPTHI COMEPHUKA, § UT'POKA
ocTaeTcs HaOOp KapT, KOTOPLIX ~He MeHbIne” HaOOpPOB NP APYIUX BapPUAHTAX B3ATH.

Bo-BTOpHBIX, €CIM UTPOK HA JAHHOM XOIy COOMPAETCA MOJOXKUATH KAPTY, KOTOPas MEHbIIIe
BBLIOXKEHHOU CONEPHUKOM KapThl (TO €CTh OTJAaTh HA DTOM XOY OYKO CONEPHUKY), TO OH
MOXKET BBLIOXWUTH HAMMEHBIIYIO U3 BCEX CBOUX KaPT.

[TosTOMy MOXHO CYMTATh, YTO 062 UT'POKA AEUCTBYIOT MMEHHO TaK.

[lokaxeMm cHadama, 9TO BTOPOU UTPOK cMoxeT obecnedut cebe H01 ouko. PaccmoTpum
nepsbie 1000 xo0B. IlycTh BTOpOU UTPOK HA TeX XOAaX U3 HUX, KOT/Ja OH HAYUHAET, OyaeT
BBIKJIAIBIBATH CBOIO HAMMEHBIIYIO KapTy, a Ha TeX X0JaX M3 HUX, KOT'Ja OT BBHIKJIAIBIBAET
KapTy BTOPBIM, OyaeT 6MTh KapTy CONEePHUKA (HAMMEHBIIEH BO3MOXHOU KapTON).

3aMeTuM, 9TO CHavala HAOOP KapT BTOPOrO UI'PDOKa 0€3 HAMMEHBIEN KapPThl ~ CTPOrO
6oabime” | 1eM HaOOp KapT COMepHUKa. [[pu M3JI0XKEeHHOU BBINIE CTPATErMK BTOPOT0 UI'POKA,
5TO CBOUCTBO Oy/J€T COXPAHATHCA (MPOBEphTE!), W MOITOMY BTOPOU UTPOK CMOXKET JEH-
CTBOBATH IO DTOU cTpaTerun. [Ipm 5TOM Ha MEpBOM, TPeTheM, ..., 999-om xo1ax OH OymeT
3aIuCHIBaTHL cebe 10 O4KY.

K 1000-my xoxy y BTOporo ocranercs 2 kaprhl. [lougs ¢ 60abimen u3 HUX, OH IMOJIYIUT
eme ongHO 049k0. Toro y mero ue menbiie, vem 501 o4ko.

[lokaxeM Temnepb, YTO MEPBBIM UTPOK cMOXeT obecmeunT cebe 499 oukos. CHadana y
EepPBOTO UT'POKa Habop ”cTporo 6oabire” HaOOpPa BTOPOro 6€3 caMou 60JabInon KapThl. /1o
TOr0 MOMEHTA, KaK BTOPOU TMOJOXUAT HAMOOIBIIYIO CBOIO KAPTY, MEPBBIA MOXET COXPAHATH
DTO CBOUCTBO CJIEAYIOMIM 00pa30M: HA TEX XOIaX, KOT/Ia OH HAYUHAET, OY/1eT BHIKJIATHIBATE
CBOIO HAMMEHBIIYIO KapTy, a HA TeX X0AaX, KOTrJa OT BHIKJIAIBIBAET KapTy BTOPBLIM, OyaeT
OUTb KapTy COMEPHUKA (HAMMEHBIIEN BO3MOXHOM KapTOMH).
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Ecan Bropou mukorga me BeuioxuT kaprTodky 2001, TO mepBBId, AEUCTBYsS MO CBOEU
cTpaTerun, HabepeT He MeHee 500 0IKOB.

[TycTts BTOpOM B Kakou-To MOMeHT moxoauT kaproukou 2001. B cuay cueraHHBIX B
HavaJge JOKa3aTelbCTBA YTBEPXKIEHUN U YIUTHIBAA CTPATETHWIO MEPBOTO UTDOKA, 3TO BO3-
MOXKHO Ju60 Ha IOCaeqHeM X0y (4 Torjga y mepsoro e Menee 499 04koB), Au60 HA TAKOM
(He mocieaHeM) X0y, Ha KOTOPOM CHA4ala BHIKJIAJLIBAET KAPTOYKY BTOPOM.

Torga mepBBIM TYCTh MOJOXKUT CAMYI0 MaJeHBKYIO CBOIO KapTy. B pesyabTare ero Ha-
6op cTraHeT 60JbINe, YeM HAOOpP BTOPOro 6e3 HAMMEHBbIIEHd KapThI, a 3HAYUT, MPOJOTKAA
MEUCTBOBATH TI0 CBOEM TAaKTUKE, TIEPBBIM IIPYU KX IOM X0Je COTIepHUKA Oy xeT OpaTh B3ATKY.
Takum o6paszom o Bo3bMET 499 B3ATOK.

CMmoTpuTe Takxke pemeHne 33a9u D CJIOKHOTO BAPUAHTA CTAPIIUX KJIACCOB.

OceHHME TYp, CJOXHBIA BapUaHT.

10-11 xaaccel.

dagaga 1.

OTBer: 1a, MaTeMaTUK TIPAB.

[Tokaxem, Kak MOXKHO 3aKIIOYATH OPaKd TAKUM 00Pa30M, ITOOBI KAXK bl OPIOHET Ke-
HUJICSA HA 3HAKOMOU JEBYIIKe, a KaXaad OJOHIWHKA BBINILIA 3aMyX 33 3HAKOMOT'O IOHOIIY.

CHagana MOXEHNM BCeX OPIOHETOB HAa 3HAKOMBIX JEBYIIKAX (3TO MOXKHO CIEIATh CO-
[UIACHO yTBEPXKIEHUIO MEPBOU CBAXM), a 3aT€M BBIAATUM BCeX OIOHAMHOK 3aMyXK 3a 3HAKO-
MBIX MOJOJBIX JI0fell (BTOpas cBaxXa 3asBUIa, YTO TaK MOXKHO cAeaarThb). Ilpu sTom, BO3-
MOXHO, HEKOTOPBIE OJIOHIMHKY WIu OPIOHETHI OKAXKYTCA COCTOAIIAMY Cpa3y B AByX Opakax.
Teneps mokaxeMm, Kak UCOPABUTH DTO.

Bynem o6o3nauaTh 6pioHeToB OykBamu A, 6iaoHauHOK — OykBamu B. Hecaoxwuo mo-
HATH, YTO BCE MHOXECTBO OpIOHETOB M OJOHAWHOK pa30buBaeTCA HAa MHOXECTBO Henepe-
cexaowurcs (MOCKOIbKY KaX bl COCTOMT He 6oJee, 4eM B ABYX Opakax) IENOYeK BHA
A1B1A3Bsy ... Ay B, (Kaxasiii cOCTOUT B Opake cO CBOMME COCEIAMH; Te, KTO CTOAT Ha
KOHIIAX NENOYKM, UMEIOT TOJbKO OJHOTO My¥XKa-OpioHeTa (KeHy-610HuHKY)). Ecan kax nas
[EenoYKa UMeeT NIWHY 2, T.e BRIIAIUT Tak: A;Bj, TO Bce Opaku W TaK ykKe 3aKIIOIEHBI
HeoOxXoMMMBIM 00pa3oM. [locmMoTpuM, Kak OBITH, €CIM €CTh IeNOYKa AJWHBLI He MEeHBIIe 3.
[l1s1 5TOT0 pacCMOTPUM HECKOJBKO CJIyYaeB:

1) llenouka He 3aMKHYTa, 8 GPIOHETOB U OJOHIMHOK B HEU IIOPOBHY, T. OHA HAYNHAETCSA
¢ OpIOHETA, & 3AKAHIUBAETCA OIOHAUHKOU (MIM HAOG0POT: OYEBUIHO, DTHU CILy4Yad HAYEM He
pasaudatorcesa). Torga nemoduka umeer Bug Ay By AsBy ... Ay, B, umn B1A1ByAy ... B,A,. B
DTOM CJIy4ae Pa3opBeM HEKOTOphIe OpaKu, OCTABUB TOJLKO caenyiomue: Mexay A; m By,
Mexay Ao m By, ..., mexnay A, u B,. Bo3aMoxHO TakxXe, Te, KTO CTOAT Ha KPasAX IEIMOYKH,
cocTosi B Opake ¢ KeM-TO “CO CTOPOHBI (T.e. He OIOHAMHOM WMIX ODIOHETKOHM). OTH
Opaky MBI TaK¥Xke pa3opBeM. BeE, ¢ JaHHOU IENOoYKOU pa3oOpaanuch: Teneph B HEW KaxXK IbI
COCTOUT POBHO B OJHOM Opake, IpuIeM CO CBOMM 3HAKOMBIM.

2) llemovka He 3aMKHYTa, a GPIOHETOB M GIOHIUHOK B HEU HE MOPOBHY: (€3 OrpaHude-
HUs OOLIHOCTHY IIOJOXKUM, 4TO OPIOHETOB HA OAHOrO O0ablne (0YeBUIHO, KOJIUIECTBO OPIO-
HETOB ¥ OJIOHIVHOK He MOXET OTJIM4YaThcs Ooabine, ueM Ha 1). Torga nenodxa mmeer Buj
A1B1AsBy ... A, B, A,y 1. B arom caygae aubo Ay, au6o A,,, wmeer cynpyry “Ha cTO-
poHe”: Benb OJOHAWHOK B DTOU IETIOYKEe MEHbBIe, YeM OPIOHETOB, a MBI JKEHUIU OPIOHETOB
COTJIACHO YTBEPKJIEHWUIO TIEPBOU CBAXM, T.e. TaK, YTO BCe OHM MMEIOT Pa3HBIX XkeH. HukTo
u3 Ay, Az, ..., A,_1 He MOXeT UMeThb XKEHBLI ~CO CTOPOHBI”, T.K. Ka¥XIbIM U3 HUX B3I B
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JKEHBI OJJHY M3 COCEJOK TI0 LenovKe (a aApyras coceaka cama BeiGpada ero). [lis onpejpenes-
HOCTH TIPEANOJIOKUM, 9TO ¥ A, 41 ecTh keHa C' ”"Ha cTopoHe” (HECJIOXKHO MOKA3aTh, 9TO Aj
B DTOM CIydae He MOXeT uMeTh Opak “Ha cropore”). Torjga pazopseM HEKOTOpHIE GpakH,
OCTaBUB TOJBKO caexyiomue: Mexay A, u By, mexnay As u By, ..., mexny A, u B,, Mmexay
Apyr u C. C 5T0U 1eno4Kou MbI TaKkKe Pa3oOpaIuCh.

3) llenouka 3amkHyTa (TOrjAa, OY€BUIHO, GPIOHETOB ¥ OIOHIWHOK B HeW mopoBHy). To-
raa ona umeeT Bug Ay B1As B,y ... A, B, A,. BpakoB "Ha cTOpOHE” HET, MOCKOIBKY KaXKIBIN
U TaK yXkKe XKeHAT (3aMyxkeM) IBaXxIbl. TOTAa OCTABUM TOJBKO CJAEAYIONME OPAKU: MEXK Ty
Ay u By, Mmexnay As u By, ..., Mmexay A, u B,. U c aTou nenoukou Mbl pa3oObpasuch.

[Tepenns k caepyromen nenodke, " obpaboraem” u ee, M Tak Jajee, IOKa y HAC HE OCTa-
HETCS HU OJHOU IENOYKW [IJIWHBI HE MEHbIIe J.

dagaga 2.
[lokaxeMm yTBepxkIeHUe 3a1a4M, UCIOJb3Ys METOa MareMmaruieckon mHayknum. (Q60-
3HA4YUM 33 N 9HUCI0, KOTOpoe TpebyeTcs MpeIcTaBUTh B BUe

32U 4392 2% 4L 43k 2% (1)

1) Baza unaykmuu. N = 1. DTo 4mcao npeactasuMo B TpeGyemom uge: 1 = 20 - 30,
2) NuaykruBuei nepexon. IIpeamosoxum, Bce HATypadbHble Yucia oT 1 10 N MOXHO
npeacTBuTh B Buge (1). Pacemorpum ducio N + 1.
a) ectn N + 1 gemwres Ha 2, To N +1 = 2P, rge P — mHarypanbHoe. IlockoabKy
P = % < N, TO 10 TPEANONOKEHUIO UHAYKIUKM P MOXHO mpeacTasuTh B Bujge (1):

P =3 .2 43U, 9% 4 4 3u . Q%

Torga
N+1=2pP=3w.utlpgu.gutl 4 4 3% . %t

OueBKnIHO, YTO DTO HPEJCTABJICHNAE YAOBICTBOPACT YCJIOBUIO 33 Ja4M.
6) ecaim N+1 He geauTcs HA 2, HO IEIUTCA HA 3, TO AHAJOTUIHBIM 06PA30M MOy YUM:
N +1=3Q, rae () — HarypaibHoe, ) = % < N. Torga

Q= 3U1 .2V 4392, 0% 4 3uk. QU

N41=3Q=3"" .2 4 3uwFt.gm 4 4 3utl. g%

B) mpeamoioxuM, N + 1 He geautcsa HM Ha 2, HE Ha 3. B sToM ciydae Hamgem
MaKcuMaJabHoe 4nciao ¢ Takoe, 910 3* < N+ 1. Tornra N+ 1 =3+ R, rne 0 < R < 2- 3%
(BTOpOE HEpaBeHCTBO caexyeT u3 Toro, uro N +1 < 3%™!). Ecim R = 0, To MBI Tem caMbIM
noxyunam Tpebyemoe mpeactasienue uucaa N +1: N +1 = 3%-2° Ecmm xe R > 0, To,
mockoabky HU N + 1, Hu 3 He measaTca Ha 2, To R, Kak UX pa3HOCTh, ABIAETCA IETHBIM

yucaom: R = 27T, rne T' — marypaabHoe. 1 = % < 3* < N + 1, mosromy 1" mpencTaBuMoO
B Buze (1):

T =3% .29 43%2.2"2 4 4 34 . 2%
Torga

N+1=23"+2T =3%.20 4 3ut.ouutl 4 gua guatl L = | 3up guetl

[lokaxxeM, 4TO MOMYyYEHHOE MPEACTABICHUE MMeeT TPeOyeMbd BUI: O04eBUIHO, 9T0 () <
v+1 <wvy+1<...<wv+1. Yro kacaercs creneHerr TPOUKH, TO 3AMETUM, 9TO MO BHIOOPY
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4ymeaa a BepHa onenka 3% + 27T < 3%t = 3. 3% orkyzsa caexyer, uro T < 3% IlosTomy
uy < a: MHaYe, MPEeINOJOXNB, UYTO U1 > @, MBI TOJXy4uan O6bl, aTo 7' > 3%1-2Y1 > 3% > 3¢ —
npotuBopedue. CreroBaTenbHO, a > Uy > Ug > ... > Uy > 0, ¥ MBI TOXYyYRIN HEOOXO0UMOE
npenctasiaenune uucaa N + 1.

agaga 3.

OTBeT: He 00513aTENBHO.

Paccmorpum npamoyroasusm napamtenenunes ABCDA;B;C1D; pasmepom 10 X 2 X
2: AB = 10,AD = AA, = 2. HapucosaB 4acTh pa3zBepTKHU Napajelenuiensa, 3ame-
TUM, 9TO MEXAY €ro INpOTUBOIIOJOXHBIMU BE€PHIMHAMHU Al n C CymeCcTByeT nyTh IJIUHBL
/102 4 (2 + 2)2 = /116, npoxogammui no rpasam A;B1C1 Dy u D;C,CD u nepecekarommit
pebpo C1D;. Takum 06paszoM, MBI MOXKEM yTBEPXKIaTh, YTO PaccTosuue ¢ TOYKU 3peHUs
MypaBbs (371eCh U fajtee Mbl Oy 1eM HA3BIBATHL €ro ¢ 60Jbmon 6ykBel: ’Paccrosuue” , 9To0b
HE IyTaTh ¢ OOBIYHBIM PACCTOSHUEM B TPEXMEPHOM IPOCTPAHCTBE) MeXAy Toukamu A; u
C me npesbimaer v/116.

O6o3nayduM Temepb nenTp rpanun BCC)B; 3a K u mokaxeMm, uTo PaccTosnue mexmy
A; n K 6Gonpire, 1eMm v/116. B camom jgere, 9TOOHI MYPaBbI0 100pPaThCA W3 TOYKU A; 10
Touku K, eMy HE006X0IUMO:

a) 106paThCsa U3 TOYKU A; 10 HEKOTOPOU TOYKH (), sexkamien Ha rpanute rpanu BCCy By;

6) nobparbcsa uz Touku ) 10 Touku K.

3ameruM, 9To Paccrosume ot A; g0 () me menbmre 10, T.k. Paccrosnme mexay nByms
TOYKAMHU He MEHbIIIEe OOBIMHOTO PACCTOAHUA MEXTY DTUMHA TOYKAMU, 8 OOBITHOE PACCTOSHUE
Mex 1y A; u () He MeHbIIe, YeM paccTosHue oT A; 1o maockoctu BCC) By (TOCKOIBKY TOYKaA
() 1eXUT B 5TOW IIOCKOCTH), KOTOPOoe paBHO 10.

Yro kacaercsa Paccrosuus or K 10 (), TO oHO He MeHbIe 1, TOCKOABKY 1 — 3TO Ham-
menbiiee Paccrosume mexay Toukon K u ToYKaMu, PACIOJIOKEHHBIMUA HA, TPAHUIE TDAHU
BCClBl.

Taxum o6pasom, Paccrosanme mexay Toukamu A; u K He mensbme, vem 10 +1 = 11 >
V116, T.e. K ¢ TOUYKE 3peHnaA MypaBba HaXoAuTCcA 0T A; Ha Goabmem Paccrosuuu, wem C.

CMmoTpuTe TakxXke pemeHne 3a1a49u 6 CI0XKHOTO BAPUAHTA, MJIAININX KJIACCOB.

agaga 4.
1) Buauane nokaxkem MOJE3HOE BCIOMOTATEIbHOE YTBEPXKIEHWE: [Js TPOU3BOIBLHOIO
rpeyroabunka ABC sBoimoaneno pasernctBo AH = 20A;, rae O — I1eHTD OIHCAHHOU

okpyxuoctu, H — opronentp, A; — cepeauna cropousr BC. B camom gese, mycts By —
cepeauna cropousl AC, C7 — cepenuna cropousl AB. Torga AABC nono6en NABC ¢
K02 PUITmEeHTOM % O — opronenTp AA;B;C4, B camom gere: OA; 1 BC, kak cepeInHHBIN
neprneraukyaap, a BC || B;Cy. Takum o6pasom, Touka O nexutr Ha BeicoTe AA; B (Y,
omymenuou Ha cropony BiCi, mockoasky AQO; |l B;(C;. AHAIOrUYHO NOKA3LIBAETCA, YTO

OHA JIEXWT HA ABYX APYIUX BBICOTAX. Lorjga m3 mogo0us TPEYrOJbHUKOB U CIEIYeT, ITO
% — 1

2) Mepengem x mamen 3agade. AH = 20A;, a OA; = IK, nockonsky OA;KI, ode-
BUHO, ABIAETCA TPAMOYTOIbHUKOM. Takum o6pas3oMm, oTpe3ok AH paBeH auameTpy BIIHU-
cannon B AABC okpyxHoctu (mockonbky IK — ee pagmyc). O603Ha4uM TOYKY DTOH
OKPY¥KHOCTH, AuameTpaibHO nporusBoioxuyio K, 3a M. AH = KM, AH || KM — cae-
npoBateasno, AH KM sBasercs napawrenorpammoM, otkyna AM || HK. Ecan Mbl Teneps
JokaxeM, 9To Touka O JexuT Ha npamon AM, To orciona 6y et ciegoBars, uto AO || HK.

3) IIposenem uepes Touky M xacarenpHyio K Bnucanaon B AABC okpyxHoctu. Ona
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orcekaer or AABC manenpkunn AAST, nopobusit AABC (nmoCKOIbKY 5Ta KacaTelbHas
napasteabaa BC) v monydaiomuics 13 Hero TOMOTeTHER ¢ eHTPpoM B Touke A. Brmcannas
B AABC okpyxHOCTh 6yneT BHeBnucanHou mo oTHomenuio K AAST. Iloctpoum anatzo-
TUYHYIO0 BHEBOUCAHHYIO OKpyX)HOCTh misa AABC, xkacatomyiocas BC B HEKOTOpoU TOYKe
X. B cuay romoreruanocty AABC u AAST touku X m M kacanus BHEBIUCAHHBIX
okpyxkHOcTen co cropoHamu BC u ST nexaT Ha OIHOU MPAMOU C MEHTPOM roMoTeTH:n A.

4) Moxaxem, uro BX = CK. B camom feJe, mycTh BHEBNUCAHHAA OKPYXRHOCTHE AABC
KacaeTcsa npoaomkenuun ctopon AB u AC B Toukax U u V' COOTBETCTBEHHO, a BIUCAHHAA
B AABC oxpyxHocTb Kacaercsa ctopoH AB u AC B Toukax P u () COOTBETCTBEHHO.

U3 paBencTBa 00mUX BHEITHUX KAacCATEIbHBIX K OKpyxHOCTAM PU = QV, wim PB +
BU = QC + CV. C y4erom toro, uro PB = BK, BU = BX, QC = CK, CV = (CX,
uvmeem: BK + BX = CK + CX, wiu (BC — CK) + BX = CK + (BC — BX), orkyza
2BX = 2CK.

5) IMokaxem Temepb, 4To To4ka O aexur Ha MX. [leNCTBATEILHO, BO3BMEM B IIDs-
moyroasaoM AM KX cepenuunbinn nepreHukyasap Kk KM — npamyio Ol u cepequHHBIT
nepreHIuKyJ/ap K X K, KOTOPBLIN COBIAAeT C CePeIUHHBIM IepleHauKyaapoM Kk BC B cury
coorHomenus BX = CK. Ilockoabky Touka O JeXUT Ha dTUX ABYX CEPEIWHHBIX IEpIIeH-
MUKYJAApaX, OHA COBIANAET C cepeauHou runorenyssl MX.

6) Urax, O € MX, a mockoabky cortacHO nyHKTY 3) A, M u X nexar Ha OJHOU
upsmon, to O € AM, orkyna u cieayer, coruacHo nyHkty 2), uro AO || HK, 4ro u
TpebOBaAIOCH TOKA3aTh.

agaga 5.

[Tpemnoxum st KaxK J0T0 U3 UT'POKOB CBOIO CTPATEr IO, MO3BOJSAIOILY IO IIEPBOMY UT'DPOKY
rapasTupoBanHo HaOpaTh 499 04YKOB, KaK OB He UTPaJ €ro CONEpPHUK, a BTOPOMY — Ta-
panTupoBanHo HabpaTh 501 0YKoO.

Crparerus mepBoro Urpoka.

[IycTh B HEKOTOPBIM MOMEHT BPEMEHHM Y MEPBOr0 UIPOKA UMEIOTCA KAPTOYKH C IACTAMHA
01,089,083, -y 0n (11 < dg < i3 < ... < iy 1 < iy); Y BTOPOrO UIPOKA UMEIOTCA KAPTOUKU C
quCJIaMn jl,jQ,jg, c.. ,jn_|_1 (.71 < j2 < j3 <0< ]n < jn—|—1)-

[TepBBI UIPOK TOMXKEH IO BO3MOXKHOCTH I€ACTBOBATH TAK, YTOOBI IOCJE JIOGOT0 HeT-
HOT'O YMCJIA XOMOB MEXIy UMCJIAMHU HA KapPTOYKAX, MMEIOIINXCSA B HAIUYUYM Y UTDOKOB, CY-
IIECTBOBAJA CAEAYIOMAA 3aBUCUMOCTD:

N<tg<ig<... <ip_1 <1y
vV V V V V (1)
N1<72<73<...<Jn-1<Jn<Jnt1

3aMeTuM, 4TO B HAYAJIbHBIM MOMEHT TaKas 3aBUCUMOCTH CYIIECTBYeT: i, = 2m (1 <
m < 1000), jm, =2m —1 (1 < m < 1001).

Tenepsb mokaxeMm, KaK TOJXKEH XOTUTh MEPBBIUX UT'POK. [l 5TOr0 pacCMOTPUM CEPUIO U3
IBYX TOAPAN UAYIIAX XOJ0B, B IEPBOM U3 KOTOPBIX HAYMHAET IEPBBIA UT'POK, 8 BO BTOPOM
— BTOPOM.

[TepBBIM X01OM TIEPBBIN UTPOK JOJXKEH BBLIOKUTH KAPTOUKY i1, HA YTO BTOPOU OTBETUT
HEKOTOPOHM KapTO4IKOU Jp. CiefylomuM X0I0M BTOPOM UIPOK BHIK/IAIBIBAET IPOU3BOIBHYIO
KapTOYKY J,, & TIEPBBI OTBEYALT KAPTOUKOU %, U Te€M CaMbIM 3apabaThIBaeT XOTA ObI 1
09KO (HOCKOIBKY &y, > jfp; @ €CIU €I U 4y > jp, TO HEePBBIM UTPOK MOIYUAT CPasy 2 OUKa
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3a nBa oTux xoja). Cxema cHoBa npumer Bujg (1):

i2<i3<i4<...<ip_1<ip< ip+1<...<im_1<’im+1<...<in_1<’l:n
vV V V \% \% \% \% V vV vV
N<Je<p<...<Jp2<Jp1<Jpt1 <. <Jn1<Jmt1 <. <Jn1<Jn<Jnt1

(90 musa caydas p < m; Opu p > m cxema OyIeT BHINVIALETh AHAJOTUIHO).

Onmurako mpu m = n + 1 BO3HUKHET OCOOBIM CJAydYau: Bedb HA XOA BTOPOTO WUI'POKA
KAPTOYKOHN j, 41 NMEPBHIA HE MOXET OTBETUTH KAPTOYKOH i5,.; (TAKOW KAPTOYKU y HErO
npocTo HeT). B aToM ciydae eMy ciregyer OTBETHTH KAPTOYKOM i, ¥ CMEPATHCA C T€M, 9TO
3a 5TH JBa XOAa OH, BO3MOXKHO, HE MOJYYIUT HU OAHOrO OuKka. (Cxema Temepb MPUMET HOBBLIN

Bz (2):

i2<i3<i4<...<ip_1<ip+1<...<in_1<in
VARRVARRY Vv Vv VAR, (2)
N<p2<<Jja<...<Jp-1<Jpt1 <...<Jn-1<UJn

Teneps mepBBIN UTPOK CMOXKET IEUCTBOBATH TAK, YTOOBI MOCTE OYEPEIHOU MAPHI XOL0B
cxema coxpaHsna Bu (2), a OH 3a 5Tu ABa X042 Habupas Obl 10 KpanHen Mepe 1 ouko. [lus
DTOT0 €My HAaI0 AEeUCTBOBATH CJAEAYIOMUM 00Pa3oM:

[TepBBIM X0TOM TMEPBHIN UTPOK JOMKEH BHLIOXKUTH KAPTOYKY i9, HA ITO BTOPOU OTBETHUT
HEKOTOPOU KAapPTOYKOH jp, & CIEAYIONIMM XOAOM BBLIOXHUT IPOU3BOIBHYIO KAPTOUKY Jr.
3IeCh IPUAETCSA PACCMOTPETH HECKOJIBKO CJIYy4YaeB:

1) p > 2. IlepBbill UTPOK OTBEYALT KAPTOUKOH by

2) p =2, m = 1. IlepBbIll UTPOK OTBEYAET KAPTOIKOM i3.

3) p=2, m > 3. [lepBBIil UTPOK OTBEYIAET KAPTOIKOU iy, .

4) p =1, m = 2. IlepBbIll UTPOK OTBEYAET KAPTOIKOM i3.

5) p =1, m > 3. IlepBbill UIPOK OTBEYAET KAPTOIKOH iy,

3a BTOPOU X0/ MEPBBIA UTPOK MOJYIUT 1 OUKO.

Herpyauo mokasaTh, 94TO B JIOG0M Caydae cxema coxpaHuT Bupi (2) (uzoGpasum ee,
HAIpUMep, A caydas 1 u p < m):

’L'3<Z'4<...<7;p_1<7;p< ip+1<---<im—1<im+1<---<in—1<in
vV VvV \% \% \% V \% V \%
N1<72<73<...<Jp-2<Jp-1<Jpt1 <o <Jm-1 <Jmt1 <.o: <Jn-1<Jn

Ntak, 3a KaXx 1y mapy XoA0B (KpOMe, MOXeT GBITh, OJHOU, KOTAa IPOU3OIIEN TIEPEX0]]
co cxemnl (1) Ha cxemy (2)) mepBoMy MI'DOKY yAaBAIOCH 3apabaThBIBATH XOTA ObI 1 OYKO.
Takum 06paszomM, MOCKOIBKY BCero xonoB Obwio caetano 1000, mepBbIM UIPOK HAOPaJd Kak
MuHEMYM 499 09KOB.

Crparerus BTOPOro UCPOKA.

[IycTh B HEKOTOPBIX MOMEHT BPEMEHHU Y MEPBOT0 UT'POKA UMEIOTCA KAPTOUYKY ¢ IUCAAME
ki, ko ks, ... kn (k1 < ko < k3 < ... < kn_1 <ky); y BTOPOTO UIDOKA UMEIOTCSA KAPTOUKU
¢ ameaamu Uy, lo, g, ..l (I <lop <3 < ... <lp <lpi1).

Bropou urpok gomkeH 1Mo BO3MOXKHOCTH JEUCTBOBATH TaK, YTOOLI IOCHE JI000T0 He-
9eTHOT'O YUCIA XOA0B MEXTy YMCJaMM HA KapTOYKaX, MMEIOIINXCA B HAINYIMHA Y UT'POKOB,
CYIIECTBOBAJA CJACAYIONAA 3aBUCHMOCTD:

ki <ko<ks<...<kn_1<k,
AN A A A (3)
lo<ll<12<l3<...<ln_1<ln
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3aMeTuM, YTO B HAYAJbHBI MOMEHT TaKas 3aBUCUMOCTH cymecTByer: k, = 2m (1 <
m < 1000), I, =2m +1 (0 < m < 1000).

Teneps mokaxeMm, Kak JOJXKEH XOAUTh BTOPOU UT'POK.

[TycTh mepBBIN UT'POK MEPBLIM XOAOM BBLIOXKHII KapPTOYKY C 4uciaoM k,,. Torma sropon
UIPOK OTBeYAeT YUCIOM [, u 3apabaTbiBaer 1 04KO (IOCKOABKY K, < ly). OdeBujaHo,
CTPYKTypa cxeMbl (3) coxpaHuTcs (U3 Hee JUIIb MCUYE3HYT PACIOJOKEHHBIE OJHO HOJ APY-
ruM 9ucaa ky, u lp). WTak, nocie mepBoro B Mrpe XOAa MeXIy YHCIaMU Ha KapTOYKaX
UTPOKOB CYIIECTBYET 3aBUCUMOCTD (3), & BTOPOM UTPOK UMEET OTHO OYUKO.

[lanee paccMOTPUM CEpHUIO W3 ABYX MOAPAI WAYIIUX XOAOB, B MEPBOM M3 KOTOPHIX Ha-
YUHAET BTOPOU WI'POK, & BO BTOPOM — mepBbid. [lokaxkem, Kak BTOPOU WI'DOK MOXKET
JI0GUTHCS TOTO, 9TOOBI TIOCIE HTUX ABYX XOAO0B CXeMa CHOBa uMeaa Buj (3), a OH 3a oTH 1Ba
X012 HaOpaJa Obl MO KpauHen Mepe 1 09KO.

[TepBBEIM X010M BTOPOU UI'POK TOJXKEH BBLIOKUTH KAPTOUKY [, HA 9TO HEePBLIM OTBETUT
HEKOTOPOU KapTO4Kou k. ClegylommM X010M IIePBLIA UT'POK BBHIKJIAIbIBAET IIPOM3BOIbHYIO
KapTO4KY K,,, & BTOPOH OTBEYAET KAPTOYKOU [, M TeM CaMbIM 3apabaTHIBAET XOTsA ObI 1
04KO (IIOCKOIBKY Uy, > ki @ ecarmt emme u [ > kp, TO BTOPOU UI'POK MOLYYAT CPa3y 2 04Ka 3
nBa sTux xo1a). Cxema cuosa npumer Buj (3). Hampumep, npu p > m umeem (masa caydas
p < m Bce OyIeT aHAJIOTWIHO):

ki <ko<...<bkpmo<kpa<bkpp <...<kpo<kp1<kyn<...<kp1<k,
AN A A A A A A A A
lo<l<la<...<lpa1 <lpp1 <lppo < ... <l < I < Ly <... <lpo1 <,

Ecau xe m = 1, To BTOPOH UI'POK JONXKEH OTBETUTD HA X0 Ky, KAPTOUKOU [, (HECIOKHO
NPOBEPUTH, YTO U B DTOM CJAy4Yae OH 3apaboTaeT KaK MUHUMYM 1 OYKO, & CXeMa, COXPaHUT
Bux (3)). Takum o6pasom, 3a 999 xox08 BrOpout urpok HaGpaa 500 oukos (1 04ko 3a nepBLId
X0/ U TIO OJTHOMY OYKY 33 KaxK[Able IBa mocaeaytomux xoaa). Ilocae 999 xon0B cxema, Kak
OBLIO MOKA3AHO BHIIIE, Oy1eT uMeTh Bu (3), & KAPTOUEK Y UIPOKOB OCTAHETCA BCET'O TPH:

k1
N
lo <l

U, BBLTOXUB KapTOUKY [, BTOpOU UTPOK rapaHTupyeT cebe 501-e ouko.
CMmoTpuTe Takxke pelieHue 331a49u 7 CJIOXKHOTO BapUAHTA MJIAJIIUX KJIACCOB.

3agaga 6.

[TpucBoum mas yno6cTBa HOMepa rpaHaM TeTpasapa: rpanu ABC — uomep 1, ABD —
2, BCD — 3, ACD — 4. Ilromanu rpaner 0603HAYUM COOTBETCTBEHHO 33 S1, S, S3, Su;
0 YCJIOBUIO MOXKHO MOJOXUTE S1+ 59 = S3+S5y = S. O6bem Terpasapa ABCD o6o3nauum
3a V.

O6o3naanm cepequnsr pebep AB, CD, AD, BC, AC, BD — 3a K, L, M, N, P, QQ
coorBercTBenHo. PN sBasercs cpeguen sunuen NAAC B, nostomy PN || AB. Ananorudso
MQ || AB, xax cpemussa aunus AADB. 1lo TpaH3UTUBHOCTH NAPALIEABHBIX MPAMBIX
PN || MQ, orkynaa caeayer, aro M, N, P u () 1exar B 0THOU IUIOCKOCTH, KOTOPYIO MBI
o6osnauum «. Taxxe NQ || PM, nosromy M PN() — napaiieorpamm.

[llokaxem 4To o6bemer Vi u V, dacren, Ha KoTopeie Terpasap ABCD nerutcsa mioc-
KOCTbIO «, paBHBL. Otpesku MN m P() menarcs ux TOYKOU mepecevdeHus (G TOMOJAM.
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Ananoruano, orpesku KL u M N nenarcs ux TOYKOU TEPECEYeHUs TMOMOJAM, T. €. TPH OT-
peska KL, MN un P() nepecekaiorcs B Touke (G u genarcsa e nomoaaM. CiegoBaTeabHO,
nupamugsl KMPNQ nu LM PN cuMmMeTpudHBEl OTHOCUTENRHO Touky (. Kax e u3 Te-
TpasapoB AKMP, BKNQ, CLNP, DLM( romoretruden Terpasapy ABCD c xoa>ddu-
nuenToM 1/2. Orciona Vi = Vkmpno+Vakmp+Verng = Vimeno+Verne+Vorumg = Va,
49TO U TPpebOBAIOCH.

[lanee, mycTh GUMCCEKTOpHAA TIOCKOCTH ABYTPAHHOTO yria mpu pebpe AB mepecekaer
IIOCKOCTD (v TI0 HEKOTOPOU TIPAMOU U, & OGUCCEKTOPHAA MIOCKOCTh ABYT'DAHHOI'O YIJa TIPU
pebpe C'D mepecekaeT MIOCKOCTD (v IO HEKOTOPOu mpsaMon v. O603HaYMM TOUKY mepecede-
HusA u u v 3a I, a paccToAHUA OT Hee 10 rpanen 1, 2, 3, 4 — COOTBETCTBEHHO 34 71, I'y, T'3, I'4.
ITo mocTpoenuto 1 = ro = r, r3 = r4, = r'. OcTanock MoOKa3aTh, 9T0 r = r'; orcooga Oyger
clenoBaTh, YTO I COBMAAeT ¢ MEHTPOM BIUCAHHOU C(hEpHI.

[TockonbKy cpefHsAsA JUHUSA OTPE3aeT OT TPEYrOJbHUKA ILIOMAIN Sy TPEYTrOJbHUK ILTO-
ora agm 50/4, nMeeM: SAPNB = 351/4, SAMQB = 352/4, SBNQ = 53/4, SAMP = 54/4
ammmeM paBeHCTBO 00BeMOB: Vi = Viapng + Viamos + Vieng + Viaup = %(3517‘1/4 +
38ora/4 4 Ssr3/4 + Sara/4) = £ (3r(S1 4+ S2) +1'(S3 + Su)) = 2(3r + r'). Amanoruuuo,
Vo = 2(r + 3r'). Ua pasencrsa Vi = V3 BrTekaer, uTo 3r + 1/ =1 + 3r', orkyga r =1’

agaqa 7.

Haszosem Tabauny wim 1100yi0 ee 9acTh Npusodumoti, eCim OHa MyTeM HEKOTOPOrO KO-
HEYHOT'O KOJIMYIECTBA XOMOB TIPUBOAUTCA K TaOIWIlE U3 OTHUX TLIIOCOB.

a) [okaxeM, 9TO ecau B JaHHOUW Tabauie J000M KBAAPAT 2 X 2 MPUBOAUM, TO U BCA
Tabauia TPUBOAUMA (ITO yTBEPK IeHUE PDABHOCUIBLHO COMEPKAIIEMYCA B 3a1a49e€).

[lns Hadasna 3aMeTHM, 9TO KBaApaT 2 X 2 NPUBOJAUM B TOM U TOJBKO TOM CAyYae, €CJau
B HEM YeTHOe YHCJO ILIIOCOB (J0Ka3biBaeTCsa HTOT (AKT MPOCTHIM Nmepe6opoM BCeX BO3-
MOXHBIX caydaeB). IIpenmonoxum, m060i KBaapaT 2 X 2 B Hamew Tabaule IPUBOLUM.
[ToxaxeMm, Kak B 9TOM CJaydae MOXHO IIPUBECTH BCIO TAOIUILY.

[IpuBeneM KBapaT, PACIOJOKEHHBIA B BEPXHEM JEBOM YLy TAOJUIIBI, T.€ COCTOAIINY 13
auaeek (11,12,21,22) (mepBoe YUCIO B MHJIEKCE S9€MKe — HOMEP CTPOKU, BTOPOE — HOMED
croabua). Ksampar A = (12,13,22,23) Toxe npuBogum. T.x. B Adenkax 12 u 22 yxe
CTOAT ILIIOCH, TO B A49edKaxX 13 m 23 CTOAT B CHIy MPUBOAMMOCTH KBajapara A ambo aBa
maoca (4 B 5TOM CIydae KBaapaT A yxe NpuBeeH), Ju6o0 1Ba MUHYCA (TOTa MBI IIPUBO UM
A, TOMEHAB BCe 3HAKU B TpeTheM cToJ0ue). [Ipomonxkas Tak AaJbIle, MbI TIPUBEIEM BCE
KBaJpATH 2 X 2, pacloJOXeHHbIE B BEPXHUX IBYX CTPOKAX TaOJUIIHL.

[ewicTBys, kKak u paHblie, npuseneM kBaapar B = (21,22, 31,32) (paccyxaas anaio-
TUYHO: BeIb B Aderkax 21 u 22 yxe CTOAT IJIIOCH — 3HAYUT, 3HAKW B sdenkax 31 m 32
oIMHAKOBHL ¥ T.1.). Ilocie sroro kBaapar C' = (22,23,32,33) aBTOMaTUYECKN OKa3bIBa-
eTCs MPUBEJEHHBIM: Bedb B A4enkax 22, 23, 32 CTOAT ILIIOCH, a BCEro ILIIOCOB B KBaIpaTe
C 4eTHOE KOJMYEeCTBO. JHAYUT, B A4euKke 33 TOXKE JTOKEH HAXOAUThCA mitoc. [Ipomomxkas
[IAJbIlle, TOJYIUM TAKUM 06pa3oM, YTO U BCE OCTAIbHBIE KBAAPATHI 2 X 2, pPACHOJOXEHHbBIE
BO BTOPOU U TPETHEU CTPOKAX, YK€ MPUBEICHHI.

[ewicTBysi Tak u ganblie (IBUIasACh 110 CTPOKE CJEBA HANPABO, & 3aTEM CIYCKasiCh HA
CJeIYIOUIYI0 CTPOKY ), IPUBEIEM BCIO TAOJIUIY.

6) Ksagpar 4 X 4 mpuBoAuM B TOM U TOJBKO TOM CJIydae, €CIH B KIETKAX, PACIOJOXKEH-
HBIX BJOJb €r0 TPAHUILI, HO HE SBJSIOMINXCA YIVIOBBIME (HA30BEM DTHU KJIETKU KAOUEEbIMU),
HAXOJUTCS Y€THOE YHUCJIO TLMIOCOB. [ mokasaTenbCcTBa 3TOTO (pakTa CAeIyeT 3aMeTHUTh,
YTO Y€THOCTH YUCJIA ILTIOCOB B KJAIOYEBBIX KJIETKAX SABIAETCS WHBAPUAHTOM, T.€. HE MEHs-
eTCs TIPHU Pa3pelreHHBIX MPeoOpa30BaHUAX CTPOK, CTOJOIOB M AMArOHAJeN TabJWIbI; ClIe-

21



IOBATEIBHO, €CJIU B KBaAPaTe HEYETHOE YUCJIO ILTIOCOB, TO IPUBECTHU €0 HEBO3MOXHO, T.K.
B NPUBEJIEHHOM KBaIpaTe B KAOYEBBIX KJIETKAX MOMKHO HAXOJAUTHCA YETHOE HUCJIO ILTIO-
coB — 8. Ecam xe B KBaJgpaTe M3HAYAIHHO Y€THOE HYUCJO ILTIOCOB, TO HETPYJAHO yKa3aThb
AITOPUTM TPUBEIECHUA DTOTO KBAIPaTa.

Paccyxnas, kak u B myHKTe ”a”, moKaxeM, KaK MOXHO IIPUBECTH BCIO TabJHUITy, €Cau
ao6ou ee kBanpaT 4 X 4 npuBoauM (KBaapaT, KAK U paHblle, OyaeM 3a1aBaTh yKA3aHUEM
9eTHIPEX ero YIIOB).

[pusenem xBanpat (11,14,41,44). Ksagpar A = (12,15,42,45) Toxe mpuBOIUM —
CTeIOBAaTEeNbHO, B A4YenKax 25 m 35 3HAKW OAWHAKOBHI. V3MeHuM, eciu HAIO, BCE 3HAKU
5-ro crogbna Tak, YTOOBl B DTUX ABYX SYEUKaX MOSBUIUCH ILIIOCHL. Eciu B savenke 15
OKAa3aJICs MUHYC, TO IOMeHseM Bce 3Haku Ha auaronam (15;26;37;...). Munyc B suenike 45
MOXKHO MCIIPABUTh, IIOMEHAB BCE 3HAKU HA AuaroHamu (...54;45;36;...). Teneps kBajgpar
A mpusemen. Ilponomxas Tak DaJdbime, MbI IPUBEIEM BCE KBAaIPAThI, PACIOJIOXKEHHBIE B
MEePBBIX YeTHIPEX CTPOKaX Tabauibl. [lepengeM K pacCMOTPEHUIO KBA,IPATOB, 3AHUMAIOIINX
CTpOK: 2 — 5.

Ksanpar (21,24,51,54) npuBoguM. 3HAYUT, 3HAKA B A9eUKax 52 u 53 ONMHAKOBHIL.
Wsmenum, ecam HaMO, 3HAK H-U CTPOKM TAK, YTOOBI DTH 3HAKHU IIPEBPATHUIUCH B ILIIOCHL.
Ecau B siesike 51 crouT MuUHYC, TO IOMEHAeM Bce 3HaKU Ha auaroHam (51;62;73;...).

Ksagpar B = (22,25,52,55) npuBoguM. 3HAYWUT, ¥ B g4edkaX 53 u 54 3HAKM OJWHA-
koBbl. Ho B suenke 53 cTouT mwaoc (Befb OHa COAEPKUTCA B KBAApaTe B, KOTOPHIN MBI y¥kKe
npuBean) — CJIeJOBaTeNbHO, U B sderke 54 Toxke. Paccmorpes kBajapar (23, 26,53, 56),
yOequMcsa aHAJOTUIHBIM 00Pa30M, 9TO W S9erKa HD COAePKUT IIoc. Tak MBI JOUIEM 10
A9enKu H,n — 1, a 3HAK AYEUKH 5,7 MOXKHO NPU HEOOXOTUMOCTH HCIPABUTHL, CMEHHUB BCE
sHaku Ha auaronamu (5,m; 6,n—1; 7,n—2;...).

[Ipomomkas aHAJOTUYIHOE PACCyXkjIeHue (JABUTAjACH MO CTPOKE CJEBa HANPABO, a 3aTeM
CILyCKasICh Ha CJAEAYIOILYIO CTPOKY ), HIPUBELEM BCIO TAOJIUILY.
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Kak cTaBmince OI€HKH.

b2

Kak Bcerma, ”"+” craBurcs 3a J10060€ TpPaBUILHOE pelleHue, " +—" 3a PeIeHne C Cy-
”

MIECTBEHHBIM, HO JIET'KO BOCIIOJTHUMBIM TPo0etoM, " —+" — 3a HeBEpHOE peIleHue, OTHAKO
C CYIIeCTBEHHBIM IPOIBUXEHMEM, ~—” 3a HeBepHOe pemenue. ~ (07 cTaBUTCA, €CJAU 33Ta4a
He 3anucana. Ouenku ”+.”, 7—." (BapuanTel "+” u ”—") craBarca B ClIydae MeHee Cy-

I[ECTBEHHBIX HEJOCTATKOB (mpojsmkennt), deM "+—" u ”—+”. Onenka ”+/2” craBurcsa
B OT/JEIbHBIX CIydasX, KOIJa B TEKCTe MPUCYTCTBYET HPABUIbHAA WIesA, HEJOCTATOYHO
pa3BUTafA, YTOOH CUNTATH 33Jady PEIIEHHON. JTa OLEHKA CTABUTCA U B TOM CIydae, eciln
3aJa4a eCTeCTBEHHO PACIaJaeTcA Ha IBe MOJOBUHLL, U3 KOTOPHIX OJHA pelneHa. Ecan xiopu
x04eT 0OpATUTH BHEMAHWE Ha HEOOBIYHOE JOCTHIKEHWE ydameroca (KpaTKOCThb, KPacoTa,
YCWIEHUE Pe3yabTaTa U T.I.), — HTO OTMeYaeTcsa 3HakoM ~+!7.

[Ipr MaccoBo# mpoBepke pafOT BO3HUKAIOT TUIMYHBIE CIydYaH, B KOTOPHIX TPeOyHOTCA
YTOYHEHHS, CIUTATH JIU HEJOCTATOK (IPOIBUKEHNE) CYMIECTBEHHBIM. JTH CIy9al ONUCAHEL
Hmxe. [IpennaraeMble KpUTepUH COCTABIEHBI Ha OCHOBE IMIPOBEPKHU YacTH PAabOT, KOTOpas
nonala B IoJe 3peHusa 2Kiopu B mepBble IHU IOCIe IPOBEIEHHsA OCEHHEro Typa LypHupa
rOPOJIOB.

OceHHnuy TYp, TPEHMPOBOYHEIA BapHAHT, 8—9 KIACCHL

3agada 1.

[IpaBuabHBIM PUCYHOK WU OObACHEHNE, Te KaKWe PACCTaBUTh Yuciaa (IPOBEpKa

_|_
[PABUILHOCTY He Tpebyercs).

— Hesepubiit npumep (B TOM 4ucie mpuMep ¢ HEIPABUILHO PEIIEHHOU CUCTEMOMN).

3agada 2.

Hukax He OneHMBAIOTCA PACCYXKIEHUA, CACJAHHBIC B IIPEANOJOXKEHAN TOrO, YTO
CeMUYTOJbHUK HEBBINYKABIN. OIEeHKa He CHUXKAETCA 38 MCIOJb30BAHNE BBIILYKJI-
octu (B TOM uucie 6e3 sBHOU cchliku). OLeHKa He CHUKAETCs, eCIN eCTh YTBep-
XKJIeHWe TUMA ~9eThipexyroabHuku A; A3 AsAg¢ m cOOTBETCTBYOINE PABHBLI”, HO
HEeT moApOOHOTO TOKa3aTEeILCTBA.

YTBepx)aaeTca paBeHCTBO YIVIOB, ONMUPAIOIINXCA HA CTOPOHBI, HO B J0Ka3aTeab-
+ cTBe 3TOro (aKkTa He XBaTaeT YIOMUHAHUSA PABEHCTBA YIJIOB, OMMPAIONINXCA HA,
GoJbliue guaroHanu (WIM PABEHCTBA COOTBETCTBYIOUIUX TPEYTOJbHUKOB).

agaua 3.

PasercTBo 143+...42n—1 = n? cauraeTcsa 0OGIMEN3BECTHHIM: UCIOJIH30BAHTE 6€3
MTOKa3aTeNbCTBA He CHUXKAET OIeHKY, MTOKA3aTeTbCTBO HUKAK HE OIEHWBAETCA.

[IpucyTcTByeT mmes COOTBETCTBHUA, M0 MOJTHOT'O PEIICHUsA He XBATAET YTBEPXK Ie-
HUA THNA cpead n+ 1, ..., 2n ecTh POBHO OJHO YMCJO C JAHHBIM HAMOOJIBIINM

+
HEYeTHLIM fexuTeneM”’ (HAIPUMED, CUeTa KOJMIeCTBA YeTHBIX Yucen cpeau n—+1,
..+, 2n ¢ HAUOOJBIIUMY HEYETHBIMY TEIUTENAMY U3 TAHHOIO MHOXKECTBA).
Pemienne Tuma ”pasmenumMm Bce YeTHBIE YMUCAa HA 2, IOTOM BCE IIOJIYYIUBIIAECHA
n YeTHBIE €Ie pa3 Ha 2 W T.A., MOAYIUM BCe HedeTHhIe 4uciaa oT 1 go 2n — 17,

HE XBaTaeT HOKaA3aTEJAbCTBa TOI'O, 9YTO BCE€ IIOJYYCHHBIE TUCAA PA3JIUTHBL I/I/I/IJII/I
TOIr'O, 9TO IIOJY4YIaTCA BC€ HEICTHBIC TUCJA.
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CdopmyaupoBaHa uaes COOTBETCTBUA HAMOOJIBIINX HEYETHBIX MEJUTENEH FeT-

T HBIX YUCEJ C MEePBBIMU NI HEYETHBIMU YUCJIAMU, 0OBACHEHUA HET.
— PazobpaHbl TOIBKO YaCTHBIE CIyYau.
3agadga 4.

Coo6paxenus mo mosoay n = 1, 2, 3 (paBHO Kak U UX OTCYTCTBUE) HUKAK HE
OLIEHUBAIOTCA.

+ Ouenka n < 6 u mpumep n = 5, HO He pa3obpaH cay4dan n = 4.

+

Bl [loxazaHo, 4TO HUKaKuUe n, KpoOMe N = 5, He MOAXOJAT, HO HET IpUMepa.

_|_

2 [Tpumep nnsa n = 5 u GOJBIE HUYIETO.

+

— [Tpumep n1sa n = 5 u T0KA3aTEIHLCTBO TOr'O, YTO 71 HEYETHO.

2 7

F Toawbko onenka n < 6.

— [lokazaHo, 9TO N HEYETHO, U OOJIBIIE HUIETO.

ajgaua 5.

[okazaTenabcTBO omeHKU N > 49 He MOBHIIIAET OLEHKY 3a 3ahady. lIpumepsr aada
N > 50 He MOBHIMIAIOT OIEHKY 3a 3aAady. lIpmMep n1a MeHBIIETO KOIMYeCTBA
IIAIIeK, U3 KOTOPOT'0 BUIHO, KAK CTPOUTCA MpUMeEp A 25 IaleK, OIeHUBACTCA
KaK IpuMep Iad 25 marex.

+ [Ipumep N = 50, moka3aTeabCTBa OIEHKU HET.

F [okazarenncTBo onenku N > 50, mpumepa HeT.

OceHHEME TYp, TPEHMPOBOYHLI BapuanT, 10—-11 kaacceL
3agada 1.

OD€HKa HE CHUXKaeTCA, eCIn 6e3 AJOKa3aTeJbCTBa HUCIIOJIB3YETCA TOT (paKT, q9TO0
CyMMa II€EPBBIX 7t HEICTHBIX THUCEJN DaBHA n2

€CTh Hjes CHeJaTh COOTBETCTBHE C IEPBLIMHU 71 HEYETHBIMU YHCJIAME, TOKa3a-
TeJIbCTBO TaKoe: ” yiKe eCTh BCe HeUeTHBIE YUCIa OT N+ 1 10 2n, MoAeauM YeTHBIE

+ qucaa oT N+ 1 10 2n Ha 2, Te U3 HUX, KOTOPBIE OCTAJNCH YeTHBIMHU, CHOBA TIO/Ie-
auM Ha 2, u T.4.”7 [ladee 6e3 0ObACHEHUS YTBEPXK IAETCA, YTO MOJYyIATCA TIEPBLIE
N HEYEeTHBIX YUCEe]

eCThb I/I,I[eﬂ C,I[eJIaTb coOoTBEeTCTBHUE C HepBbIMI/I . HEYEeTHBIMN ‘{I/IC.IIa,MI/I, HO HET
00BsACHEeHUA
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3agada 2.
+.

:F

3agadga 3.

3agada 4.

ajgaua 5.

+

v |+

Oceunnum

IPABUILHOE PACCYKIEHUE, HO IIPU MOICUETE IUCIA KBAIPATUKOB CAEJIAHBI apud-
MeTH4YeCKre omubKy ([OIyYeH HEBEPHBIA OTBET)

TOJBKO 33 IPABIJIbHBIM OTBET U IPUMEp

00'BbSICHEHO, YTO MOCTATOYHO PEIUTH 3aMady B CIydae, KOr'la Ha PyKaxX eCcThb
Habop u3 4 moHeT 1o 1 py6, 1 MmoHeTH B 5 py0, 4 moHer 1o 10 py6, 1 MOHeTHI B
50 py6, 4 momeT mo 100 py6, 1 moueTsr B 500 py6, 1 moueTsr B 1000 py6, HO As
DTOTO CIy4as pelleHue He HAuIeHO

IPUBOJUTCA TOJBKO IPABUJIBHOE PellleHNe B IPEANOJOXKEHNN, YTO HA PyKaxX eCTh
Habop u3 4 monet 1o 1 py6, 1 MmoneTH B 5 py6, 4 monetr no 10 py6, 1 MoHeTHI B
50 py6, 4 monet mo 100 py6, 1 mouers B 500 py6, 1 monersr B 1000 py6, HO HET
00bACHEHNA, I0YEMY NOCTATOYHO PEMINTh TAKYIO 33439y

eCTh ujes BHa4YaJe OTJaTh BCE JEHbI'M KYyMIy, ¥ 3a1a49a CBOAUTCA K T0KA3aTeAb-
CTBY TOr0, 9TO BCEeMHU MMEKOINUMUCA NJE€HbI'aMM MOXHO 3aIlJIaTUThb JIIO6y10 CyMMYy
ot 1 1o 1999 py6., HO peleHUe HE TOTYIEHO

OIIEHKA HE CHUXAETCA, €CIM B JOKA3ATEJIhCTBE HCIOJIL3YIOTCA OOIIEeN3BeCTHBIE
reomMerpudeckue HakThl (HanpuMep: ”IUIOMA b Y€ THIPEXYOJbHUKA, BIUCAHHOIO
B OKPYXHOCTHL paauyca R, He mpesocxogut 4R%”)

IpaBUIbHAA YeTKasA INIOCKas KApTUHKA (HApuMep, HAPMCOBAHHAA HA DeEIIeTKe,
BEPIINHEL — B y3J1aX pemeTku) 6e3 060CHOBAHUSA (HU CJIOBA O MPOCTPAHCTBEHHON
peanu3anum)

MpPaBI0No00HAA TIOCKAA KapTUHKA 6e3 060CHOBaHUA, (HU CJIOBA O MPOCTPAH-
CTBEHHOU peaqn3anum)

TONBKO NPABUJIbHBIN OTBeT (6e3 mpumepa)

TYP, CIOXHBIA BAPDUAHT, 8—9 KIACCHL

agaua 1.

OII€HKa HE€ CHMU2Ka€TCA, €CJIAU B JOKa3aTEJAbCTBE UJAN IIPU IIOCTPOECHUN IIpUMEPa UC-
MOJB3YIOTCSA 6€3 M0Ka3aTelbCTBa OOIEN3BeCTHRIE (PAKTHI TUIA ~MPOCTHIX UHUCE
6eCKOHEYHO MHOTO”, U T.II.
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3agada 2.

- eCThb Wjes IOCTpOeHus rpada 3HAKOMCTB M IIOMCKA IelMed BUAa ~ OpIOHET-

OJOHIMHKA-OPIOHET-OJOHIMHKA-. . ., HO PeIleHne He HalJeHO
— TOJBKO NMPABUILHBIN OTBET
3agadga 3.
F MOKa3aHO, YTO ypaBHEHUE MMeeT pellleHue IpU BceX YeTHHIX k > 4
F TOKa3aHO, YTO ypaBHEHUE MMeeT pellleHre IIPU BCeX HEYeTHHIX k > 5
—. TOJBKO MPABUIBHBIN OTBET
3agaga 4.
OTIeHKA, He CHMXAETCS, €CAU IPU BEPHOM pelIeHNN HeT 0O0CHOBAHUSA MTPABUIBHO-
CTHU TpuMepa ¢ 28 0TMeYeHHBIME KJIeTKaM# (€CTh TOIBKO PUCYHOK )
+ MPABUIBLHBLIN IPUMeED C 28 OTMEUYEHHBIMU KJIeTKAaMM, HO HET JOKa3aTeabCTBA, ITO
2 MEHBIIINIM YIUCJIOM KJIeTOK 0OOOUTHUCH HEMb3S
i TMONy4IeHa OIIEHKA (eCTb MOKa3aTeJbCTBO TOrO, YTO MEHBITUM YeM 28 4YuCIoM
B KJIeTOK OGOUTHCH HeJb3s), HO HET IMPABUILHOTO NpUMepa ¢ 28 OTMeYeHHBIMU
KJETKaMu
€CTh naesa B IIpUMeEpPE pacnogaraTb KJIAETKN B BUAE€ TPDAMOYTI'OJbHUKA, HO HET IIPpU-
Mepa ¢ 28 kierkamu (kieTok 30 u T.n.)
ajgaua 5.
- B KBapaTe MPOBEJEHBI TUATOHAIN, U JOKA3aHO, YTO YKAa3aHHAA B YCAOBUU CyMMa
yraoB oTandaercsa oT 180° He 6oxee yem Ha 90°
3agada 6.
or + [IOCTPOEH MPABUJIbHBLIA MIPUMED HapaJlIelenuesa, yKka3ana 6ojaee yraleHHas
+
1o 2 OT BEPIIMHBL TOYKA, HO HET MOMHOTO T0KA3ATEIbCTBA (HAIPUMED, PA300PAHLL
He BCE CILydan)
+ TOJBKO HpaBHJIBHbIﬁ oTBET
agaga 7.
NPUBEIEHA IPABUIbHASA CTPATEr U /IS OJHOTO U3 UT'POKOB, HAWIEHO BEPHOE MaK-
i CUMaJbHOE YHCJO OYKOB, KOTOPOE MOXET rapaHTHUPOBaTh cebe 3TOT WUTPOK, U
Bl MOKa3aHO, YTO OH MOXET 3TO YHUCJO OYKOB rapaHTHUPOBATH, HO HET MOKa3aTeldb-

CTBa MAaKCUMAJIBbHOCTH (YTO HTOT UT'POK HE MOXKET FapaHTUPOBATH cebe GoJbliee
9UCJAO0 OYKOB)
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puBeIeHLl 0e3 TOKA3aTeIbCTBA MPABUIbHBIE CTPATErUH A UT'POKOB, MOJYYIeH
MPABUILHBIN OTBET

—. TOJBKO Hp&BHJILHbeI OTBET

Ocennui Typ, CJI0OXHBEIM BapuaHT, 1011 Kraccel.

ajgaua 1.
- eCTh HujJes MOCTPOeHus rpada 3HAKOMCTB M MOWCKA Iened BHUIa ~ OpIOHEeT-
6JOHIUHKA-OPIOHET-0JMOH IUHKA-. . ., HO PelleHrne He HAWJIeHO
— TOJBKO MPABUIBHBIA OTBET
3agadga 2.
eCTh ujes Pa3JeIuTh JaHHOE YUCJO Ha 2 U 3 B MAKCUMAJIbHO BO3MOXKHOU CTEIEHN
(mocae 4ero 3a4ady NOCTATOYHO PENIUTH [ YUCENT, B3AUMHO MPOCTHIX € 2 U 3),
+ U €CTh TaKXKe UIes U3 HeYEeTHOT'O YNCJIA BRI IEIATH HAMOOMBIIYIO CTEeHb TPOUKH
(To ecth mpeacTaBaATh ero B Buge 3% + r, rae 0 < r < 2-3%), HO pelIeHUe He
3aKOHYEHO
+ €CTh TOJBKO Maed U3 HEYECTHOI'O YUCia BBIACIATH Hanﬁombmy}o CTEIICHb TpOfIKI/I,
2 TO €CTh IPEACTABIATE ero B Buae 3 +r, rane 0 <r < 2-3¢
eCTh TOJBKO Ujes PAa3JeJUTh JAHHOE YUCIO Ha 2 U 3 B MAKCHMAJIBHO BO3MOXKHOU
F CTEIeHN, TOCJe 9ero 33,0a9y JOCTATOYHO PEIINTh JJs YUCENI, B3AUMHO MPOCTHIX
c2ul
3agadga 3.
or + MOCTPOEH MPABUJIBHBIN MPUMED MapaJiefenunena, yKa3ana 6oee yialeHHas
o 5 OT BEPIIMHBEL TOYKA, HO HET HOJHOTO I0KA3aTeIbCTBA (HAIPUMED, PA30OPAHLL
HE BCEe CILy4au)
. TOJBKO HpaBHJIBH]:Iﬁ oTBET
3agaga 4.
OKa, KPUTEPUEB HET
3agaga 5.

[NpHUBEIEHA MPABIIbHAA CTPATErUA [IJIA OJHOTO U3 UI'POKOB, HAUIEHO BEPHOE MaK-
n CAMAJBHOE YHUCJ0 OYKOB, KOTOPOE MOXET TrapaHTUpPOBAaThH cebe dTOT WIPOK, U
Bl MOKa3aHO, 9TO OH MOXET 3TO YHUCJIO OYKOB TapaHTUPOBATH, HO HET MTOKA3aTelb-

CTBa MAKCUMAJIBHOCTH (9TO HTOT UCPOK HE MOXKET [apaHTUPOBATH ceGe Godbliee
9UCJAO0 OIKOB)

OpuUBeIeHbl 6€3 T0KA3aTelbCTBA NPABUIbHBIE CTPATETUH s UTPOKOB, HOJYYeH
NPABUIBHBIN OTBET
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—. TOJBKO Hp&BHJILHbeI OTBET

agaua 6.

- IOKA3aHO, 9TO CEPEIUHBI pebep JexkaT B OJHOU ILJIOCKOCTH

3agaua 7 a).

3aMEYEHO TOJbKO (BO3MOXKHO, 6€3 H0Ka3aTelbCTBA), YTO €CHM KBAApar 2 X 2

:F
IPUBOJMUM, TO B HEM BCETJa YeTHOE YHUCIO IIOCOB (1 Ha060poT)

3agaua 7 6).

3aMEYEHO TOJbKO (BO3MOXKHO, 6€3 MOKa3aTelbCTBA), YTO ecau KBanpar 4 x 4
F IPUBO/UM, TO B HEM HA ”KJIIOYEBBIX  MO3UIUAX (CM. PUC. ) BCErJa Y€THOE TUCIO
ILII0CcOB (1 Ha060pOT)

Pucynok k 3agade 76 (”kio4ueBble” mo3unuym OTMEYEHBI 3HAKOM 7 ):

0 x %0
* 0 0 *
* 0 0 *
0% %0
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