LI YPAJILCKU TYPHUP IOHBIX MATEMATUKOB. KPOB, 16-22.02.2018
KOMAHIHAS MATEMATHYECKAS OJIUMIIMAJA 17.02.2018

SAJJAHUS 1181 6 KJIACCA

1. B mxone y Bacu mpuHST 3THYECKHI KOJEKC, KOTOPBIM MPEANUChIBAET BCEM MajlbUuHKaM
UMETh WITaHbl JUIMHBI HEe MeHblerh 20% oT ux pocrta. Korma m3mepunu nnuHy BacuHbIx
IITAHOB, TO OHA OKa3ajach Ha 20% MeHblle pazpemeénnon. Tormaa Bacst otnan mrtansl cBoemy
MIiajeMy opary, KoTopsiid Ha 10 cM Huke. B pesyinibrare BhISICHUIIOCH, YTO BCE PABHO LITAHBI
Kopoue pa3peméHnbix Ha 4 cm. Kakoit poct y Bacu?

2. B 100-0ykBeHHOM ciioBe ecTh XOTsI Obl 10 pa3nuyHbIx OyKB, MpUYEM cpeau JTHObIX 29
CTOSILMX MOJAPsiA OYKB BCTPEUAIOTCS XOTsA Obl 9 pa3znuuHbiX. JlokaxkuTe, 4TO Cpeu KaKUX-TO
30 crosiux noapsiag OykB BCTpeTsTcs 10 pa3audHbIX.

3. I'pynna u3 oty MajabuuKoOB U MSITH JEBOYEK CAaBajia TECT, 32 KOTOPBINA KaXJI0MY CTaBUJIACh
oueHka ot 1 1o 10. ¥V kaxmoi 1eBOYKHU B 3TOM IPYIIIE €CTh XOTs Obl IBa 3HAKOMBIX MAJIbYMKA,
a y KaXIOro Majipb4yhKka — XOTs Obl JIBe 3HAKOMBIX JE€BOYKU. B pesynbrare Kakablil u3
MaJIbYMKOB TOJIYYWJI OLICHKY HMKE, YeM Ka)KJas M3 3HAKOMBIX €My JIeBOuYeK. MokeT
CpeIHsIsl OLICHKA MaJIbYMKOB OKa3aThCs BBIIIE, YEM CPEAHSS OLICHKA JEBOYEK?

4. Ilets ckazan Bace, 4To 3agyMan HaTypajbHO€ YMCIIO, HE MpeBOCXojsuiee Tpoiiku. Bacs
X0ueT ero yrajgatb. OH IJIs1 3TOro MOXKET 3aJaBaTh BOMPOCHI BUJa: « BepHO 11, 4TO 3a1yMaHHOE
TOOOM YMCIO paBHO a7», T1ie & — HaTypajJbHOE YHCIIO, HE MPEBOCXOASILEE TPOUKHU, IPUUEM
KaXbIi CIEAYIOMINI BOMPOC 3aJa€TCs TOJBKO MOCJHE OTBeTa Ha mpeapiaymui. [lomorure
Bace yragars uucio 3a 100 Takux BOmpocoB, €CJId U3BECTHO, YTO poBHO Ha 60 Bompocos Ilets
OTBETUT NIPABAY, @ HA OCTAIIBbHBIE 40 COJDKET.

5. Paccmosnuem medxncoy 08yms kiemxamu KIE€TIATOTO KBaApaTa HA30BEM HaWMEHBIIICE
KOJIMYECTBO XOJI0B, KOTOpoe noTpedyercs (uike, yToObl 100paThcs U3 MEPBOM KIETKU BO
BTOPYIO, TEPEMEIIAsCh KaXJbIM XOJOM Ha COCEIHIOI MO CTOpOHE KieTKy. Hazoem
PABHOCMOPOHHUM Mpey2oibHUKOM Ha0Op U3 TpeX KIETOK, BCE TPU PACCTOSTHUS MEKITY
KOTOpPBIMH paBHBL. JloKakuTe, 4TO BCe KICTKH KBagapata 99x99 Henw3s pa3outh Ha
PaBHOCTOPOHHUE TPEYTOJIbHUKH.

6. Kakoe HanOoublliee KOJIMYECTBO HE JIEISAIMIMXCSA Ha 4 HATypaJbHBIX yKcesl, MeHbNX 850,
MOKHO BBIOpaTh TakMM 00pa3oM, YTOOBI Yy JIFOOBIX JIBYX BBIOpAHHBIX YWCENT ObUT OOIIHiA
JEINTENb, OOIbIIHi 17

7. ITo kpyry paccraBieno 100 kpacHbeix u 100 cunux Touek. Iletss u Bacs urpator B urpy.
Xonar no ouepenu, HaunHaeT [lets. Kaxaplii 13 UTPOKOB CBOMM XOJIOM MOET COEIUHHUTH
OTPE3KOM KPACHYIO TOUYKY C CHUHEH, €CJIM OHU €lIE€ HE COCAMHEHBbI. BBIMIpBIBAET TOT, KTO
NEPBBIM TMOMYYUT UK AduHbBl 4. KTO M3 MajabuMKOB MOXKET oOecreuuTh cebe moodemy
HE3aBUCUMO OT JICUCTBUM COMEpHUKA?

8. Hucno 124 obnagaeT TakuM CBOMCTBOM, YTO Kak Obl HM pa30UTh €ro 3alKCh Ha JIBE YaCTH,
CyMMa JByX MOJYYHMBIIMXCS 4YHCE paBHA KBaApaTy HATypalbHOro umcna: 12+4 =42
1+24 =52, Cymectyer mu 100-3Ha4HOE 4MCII0, HE COIAEPIKAILEE B CBOECH 3alUch HYyJIEH, C
TaKHUM K€ CBOICTBOM?



LI YPAJILCKU TYPHUP IOHBIX MATEMATUKOB. KPOB, 16-22.02.2018
KOMAHIHAS MATEMATHYECKAS OJIMMIIMAJIA 17.02.2018

SAJAHUSA JJIA 7 KIIACCA

1. B mkone y Bacu npuHST 3TUYECKUN KOJIEKC, KOTOPBIN MPEANHUCHIBAET BCEM MaJIbYUKaM
MMETh MITaHbl JJIMHbI He MeHbleld 20% ot ux pocra. Korna n3mepunu aimHy BacuHbix
LITAaHOB, TO OHAa oOka3anach Ha 20% MeHblie paspeménHoil. Torga Baca oTman mraHbl
CBOEMY MJajiemy Opaty, KoTopbiii Ha 10 cMm Hke. B pesynbrare BBIICHUIOCH, YTO BCE
PaBHO IITaHbI KOpoue pa3peimeéHHbIXx Ha 4 cM. Kakoit poct y Bacu?

2. B 03epe ppIO0IOBEIIKOT0 X035HUCTBA KUBYT KapacH, KapIbl U OJIHA MTPOKOPJIUBAs 1IIyKa,
Apyrux psl0 B o3epe HeT. CeroaHsi cpeHUM BeC KaproB B 4 pa3a OoJblIe CpEeJHEro Beca
Kapaceil B 03epe, a CpeIHUM BeC BCEil phIObI B 03€pe, HE CUUTas IIyKU, B 2 pa3a MEHbIIIE
cpenHero Beca KapnoB. Kaxkaplil IeHb LIyKa CheAaeT HE MEHbIIE OJJHOM, HO HE OOJIbLIe
4eThIpEX pbI0. OKa3aI0Ch, YTO B KAKOW-TO U3 JHEH, BU€pa UM CETO/IHS, B 03€PE OKA3AIOCh
poBHO 2018 priO, He cuutas uryku. CKOJIBKO pHIO Chena IIyka B HOYb CO BYepa Ha
ceroaHs?

3. Touka M — cepenuna otpeska AB. [1o ogny cTopony ot npsimoit AB ormeTmnu Takoe
touku L u N, uto LM — O6uccexrpuca yrma AMN, a NM — OGuccektpuca yrna BML.
Jokaxwnte, utro LZALB = ZANB, ecim uzBectrno, uro ML = MN.,

4. Paccmosinuem medicoy 08yMs KlemKamu KJIET4aToro KBajpara Ha30BEM HaWMEHbIIIEE
KOJIMYECTBO XOJ0B, KOTOpOE MoTpedyeTcs (uIke, 4To0bl Jo0OpaThCs U3 IEPBOM KIETKH BO
BTOPYIO, MEPEMEIAsACh KaXKAbIM XOJOM Ha COCETHIOI IO CTOpOoHE KieTky. HazoBem
PABHOCMOPOHHUM MPEy2oibHUKOM HA00p U3 TPeX KIETOK, BCE TPU PACCTOSHUS MEXITY
KOTOpbIMU paBHbI. JloKaxkute, 4yTO BCE KJIETKM KBajapara 99x99 Henw3d pa3douth Ha
PaBHOCTOPOHHHE TPEYTOJILHUKH.

5. Kakoe Hanboubliiee KOJIMYECTBO HE ACTSANTNXCS Ha 4 HaTypalbHBIX YUCEN, MEHBIHX 850,
MO>XHO BBIOpaTh TaKMM OOpa3oM, YTOOBI y JIFOOBIX IBYX BBIOpAHHBIX YHCEN ObLT OOIIUi
JEeJINTENb, OONbIIHM 17

6. ITo kpyry paccTaBiieHO 75 MOJIOKUTENBHBIX uncen. I Ka)K10ro Yucia u3 ero KBajapara
BBIWIN €AUHUILY, JCJICHHYIO HA CJIEAYIOIIEE 32 HUM [0 4aCOBOM CTpeske yuciio. Bee 75
MOJYYEHHBIX YUCEJl OKA3aJIOCh OJMHAKOBBIMM. JIOKaXHWTE, 4TO U BCE HUCXOJHBIC YMCIA
OBLIM OJTMHAKOBBIMH.

1. HaﬁﬂI/ITC BCC TaKWE€ HATypajJbHbICE 4YHCIa X W Y H IPOCTOC YHUCIO [P, 4YTO

1 1 1 1
==,

Xy X+y:p

8. Ilers ckazan Bace, uro 3amyman HarypainbHOE 4HClO, He mpeBocxonsamee 20. Bacs
xoueT ero yranarb. OH JJIs 3TOr0 MOXET 3aJlaBaTh BOIPOCHl Buaa: «BepHo 5u, 4To
3aJlyMaHHO€ TOOOH YKCII0 paBHO a?», rJe & — HaTypalbHOE YUCIIO, HE TTPEBOCXOIAIIEE
20, mpu4€M KaXKIbIi CIeAYIOIINA BOIIPOC 3a4a€TCs TOJIHKO MOCJIE OTBETA Ha MPEABITY M.
[Tomorure Bace yragars uucio 3a 1950 Takux BONpOCOB, €ClIM U3BECTHO, YTO POBHO Ha
1850 Bomnpocos IleTs oTBeTUT IpaBy, a Ha ocTaybHbIE 100 COBPET.
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SAJAHUSA JJIA 8 KIIACCA

1. Ilo npsimomy miocce YprONMMHCK—MYXOCIIaBCK C IMOCTOSIHHBIMHU, HO PAa3IMYHBIMU
CKOPOCTSIMM JIBUTaIKCh 10 MamuH ¢ Homepamu oT 1 10 10. Morio v ciy4uThes Tak, 4TO
IUIsl JTF00OTO TMOpsiAKa JECSITH HOMEPOB OBbLT MOMEHT, KOT/Ia MAIIUuHBI PacloJiaraliuch
MMEHHO B ATOM MOpsAke (cumtas OoT YpronuHcka K MyxocnaBcky)? M3BecTHO, 4TO
MalIMHbl HUKOT'/1a HE BCTPEYAIUCh OJJTHOBPEMEHHO IO TPU U OOJIbLIIE.

2. Ha mpopomxenun croponsl AC paBHOocTOpoHHEero tpeyroiaprHuka ABC 3a touky C

aexut Touka D, a Ha mpomomkenun croponsl BC 3a touky C — Touka E Tak, uro
BD = DE. lokaxwurte, uto AD = CE.

3. Paccmosinuem medncoy 08yms Kiemkamuy KIIET4aToro KBaJpaTra Ha30BEM HaMMEHbIIEE
KOJIMYECTBO XOJ0B, KOTOpOe MoTpedyeTcs Gulike, 4To0bl Jo0OpaThCs U3 IEPBOM KIETKH BO
BTOPYIO, MEPEMEIAsACh KaXKAbIM XOJOM Ha COCETHIOI IO CTOpOoHE KieTKy. HazoBem
PABHOCMOPOHHUM MPeY2oabHUKOM HA00p U3 TPEX KIIETOK, BCE TPU PACCTOSHUS MEXITY
KOTOpbIMU paBHbI. JlOKaxkute, 4yTO BCE KJIETKM KBajapara 99x99 Henw3d pa3douth Ha
PaBHOCTOPOHHUE TPEYTOJIbHUKH.

4. Ilycts Pn — KOIHMYECTBO CIOCOOOB BBIMHUCATh B CTPOYKY HECKOIBKO (BO3MOXKHO, HU
OJIHOTO) Pa3IMYHBIX HATYPAIbHBIX YHCEJ, HE MpeBOCXomamux N. Jlokaxute, 4To IS
T00BIX PA3IUYHBIX HATYPAIBHBIX M U N pa3HOCTh Pn—Pm aemutes Ha N—m.

5. Ilets 3agyman u€tHoe HarypaidbHOe uyucio M u ckazan: «Cymma uudp uucia 2M
paBusietcs 2018, a cymma mudp uucina M/2 pausiercs 518». Ilorom mogyman emé u
ckazai: «A emé B qecaTHaHOM 3amucu urcia M Bcrpedarotces Toabko nmudpsi 0, 2, 4, 5, 7,
9». UeMy MOKET paBHSTHCS cymma 1udp urcia M?

6. ITo kmeTkam TabmuIel 1526x1526 mom3aer yepenanika, KOTopas yMeeT Mepernoi3aTh 13
KJIETKW B COCE/IHIOIO C Hel 1o ctopoHe. OHa HAaUMHAET CBOM MapIIPyT B YIJIOBOM KIIETKE,
MOCeNIaeT KKyl KJIETKY POBHO OJWH pa3 U BO3BPAIIACTCA B Ty Ke KJIETKY, C KOTOPOUH
Havana. [Ipu kakoMm HamOojbiieM K 3aBeIoMO HaWAETCSA CTPOKA HIIM CTOJOCIH, Kyaa
yepernaiika 3amosisaia (M3 COCCIHHUX PAIoB) He MeHee K pa3?

7. Touku D, E, F— cepenunnl cropon BC, AB u AC tpeyronsanka ABC cooTBeTCTBEHHO.
buccektpuca yrna ADB nepecekaer cropony AB B Touke M, a Guccektpuca yrima ADC
nepecekaeT ctopony AC B Touke N. [Ipsimbie AD u MN niepecekarorcs B Touke O, mpsiMbie
AB u FO — B touke P, a npsmbie AC u EO — B Touke R. [lokaxure, yto PR = AD.

8. CymiecTByeT U MOCJIENA0BATEILHOCTh HATYpaJIbHBIX YUCEN ai, a2, a3, ..., BCE YJICHBI
KOTOPOii pa3anyHbl, TAKas, YTO MIPU KaK10M HaTypanbHoM K unciio 2Xaiay... ak aenurcs Ha

k
ak+1 ?



LI VPAJIbCKUI TYPHUP FOHBIX MATEMATHUKOB. KUPOB, 16-22.02.2018

Pemienus 3a1a4 KOMaHAHOM oJIMMIHAABLI 6 Kj1acca

3apaua 1. B wxone y Bacu npunsm smuyeckuii KOOeKc, KOmopbulll npeonuchléaem 6Cem MAlbyuKam umMems wmanbl
Onunvl He menvuteli 20% om ux pocma. Koeoa uzmepunu onuny Bacunvix wmanos, mo ona okasanace Ha 20% menvuie
paspewénnou. Toeoa Bacsa omdan wmanvl ceoemy maaouwemy opamy, xomopwiil va 10 cm Hudxce. B pezyromame
BbLICHUIOCH, UMO 8CE PABHO WMAHBL KOpoye paspeuténnvix Ha 4 cm. Kakou pocm y Bacu?

Otsert. 150 cm. Pemienue. ITycts poct Bacu paBen X cMm. Torma mmna ero mranoB paBaa 0,2x—0,2-0,2x = 0,16x cm. Ta
e JuinHa 1o ycnoBuro paBHa 0,2(X—10)—4 cm. Pemas ypasuenue 0,16x = 0,2(x—10)—4, mony4aem OTBET.

3anaua 2. B 100-6yxeennom croge ecmvb xoms 0wt 10 paziuunwvix Oyks, npuuém cpeou aobwix 29 cmosuux noopso 6yke
scmpeyaiomcest xoms ovl 9 paznuunvix. [Joxasicume, umo cpedu kaxux-mo 30 cmosiwux noopso oyke ecmpemsames 10
PA3UYHDBIX.

Pemienue. J{nst kax1oii OyKBbI MOAYEPKHEM €€ MepBOe BXOXKICHHE B CII0BO. BO3bMEM JiecaTyro ciieBa n3 noau€pKHYThIX
OykB — mycTh 3T0 b. Eciin miepen Heid B ciioBe CTOUT XOTs ObI 29 OyKB, BO3bMEM €€ U CTOSIIME Tiepes] Heil 29 OyKB.
Cpenu 3Tx 29 OyKkB ecTh XOTs Obl 9 pa3nuyHbIX U HeT OykBbI 'b. 3HauuT, cpeau 30 B3SIThIX HAMU OyKB XOTs ObI 10
pasnuunbIX. Ecium xe nepen b mensbite 29 6ykB, To Bo3bMEM 30 cTosmux noapsi OykB, HAUMHAs C IepBOil OyKBHI CI0BA.
Torpa 10 pa3ubix OykB OyzaeT yxxe cpeau OykB oT nepsoi 110 b.

3apaua 3. [ pynna uz namu ManpyuKos u namu 0egouex coasana mecm, 3a KOMopbill KA#COOMY CIABULACL OYEeHKA Om
1 00 10. ¥V kasicooui 0esouxu 6 smoii epynne ecnmsv Xoms Obl 084 3HAKOMbIX MATLYUKA, A Y KAHCO020 MANbUUKA — XOMSL
Obl 08e 3HaKOMbIX 0e80UKU. B pesynomame Kkaxcowlll U3 MAibyuKo8 NOJIVUUIL OYEHKY HUMICE, YeM KAHCOAas U3 3HAKOMbIX
emy 0egouek. Mooicem iu cCpeOHsisl OYEHKA MATILbYUKO8 OKA3AMbCSL Gbllle, YeM CPeOHSIsl OYEeHKA 0eB0UeK?

Otget. Moxert. Pemenwue. [Tycts [lets, Bacs u Muma c onienkamu 9 apysxat ¢ Baneit u Mameit ¢ onenkamu 10, a Komnst
u Tons ¢ onenkamu 1 apyxkar ¢ Mpunoit, ApuHoit u AnuHoii ¢ ouenkamu 2. Torna cpeqauii 6amut MaabuukoB — 5,8, a
eBOYeK — 5,2.

3anaua 4. [lems cxazan Bace, ymo 3a0yman namypanvhoe yucio, He npesocxoosaujee mpouku. Bacs xouem e2o yeaoame.
On 013 smozo modicem 3a0asamv 8ONPOCyl 8UdA: «Bepro nu, umo 3ad0ymanHoe mooou Yucio pagHo a?y, eoe a —
HAMYpaivbHoe YUCI0, He NPesoCcxoosiyjee MpouKu, NPU4eM Kaxcowvlii Credyiowuil 60npoc 3a0aemcs moabKo HOCie
omeema Ha npedvidywuil. Ilomoeume Bace yeaoams uucno 3a 100 maxux 6onpocos, eciu uzeecmHo, Y¥mo posro Ha 60
sonpocos Ilems omeemum npagoy, a Ha ocmanvHwie 40 conxcém.

Pemenue. [lycts Bacs 3amact 99 pa3 nonpsin Borpoc «BepHo nu, 4To 3aaymaHHoe ToOOW uncio paBHO 1?7». Cpenu
OTBETOB Ha 3TOT BONPOC OyAET HE MeHee 59 BEpHbIX, U Mbl y3HAE€M BEPHBIN OTBET Ha 3TOT BOIIPOC, @ TAKKE TO, BEPHBIM
(ecnu BepHBIX OTBETOB OBUIO 59) WM HEBEPHBIM (€CIIM BEpHBIX OTBETOB ObLIO0 60) OyJeT OTBET Ha COTHI BOIPOC:
«BepHo 511, yTO 3ayMaHHOE TOOOM YKca0 paBHO 2?7». Takum 006pa3zom, Iocie coToro Borpoca Bacs y3Haer, 3anymana
11 AaBoiika. Ecnu HeT, To 3aayMaHa TpoKa.

3anaua 5. Paccmoanuem merncoy 06ymsa KiemKamu Kiemuamoz2o Keaopama Ha308EM HauMeHbllee KOIUYecmao X0008,
Komopoe nompeodyemcsi (huwike, umodvl 000pamvbCsi U3 NePoll KIemkKu 80 6Mopylo, Nepemeydsco KarcoblM X000M HA
CoCeoHiol no cmopoHe kiemxy. Hazosem pasnocmoponnum mpeyeonvHukom HaAbop u3 mpex KIemok, 6ce mpu
paccmosinus mexcoy Komopuimu pasHel. [oxasicume, umo ece kiemku keaopama 99x99 muenvza pazoums Ha
PABHOCMOPOHHUE MPEY2OTbHUKIL.

Permenne. HOKpaCI/IM KJIICTKU JOCKM B ABa IBCTA B IAXMATHOM IOPAAKE. 3aMeTI/IM, YTO €CJIM PaCCTOAHHUC MCKAY
KJIETKAMH HEYETHO, OHM TIOKPAIIICHBI B Pa3HBIE [[BETA, @ €CJIM YETHO — B OIMHAKOBBIE. [T0aTOMY KIteTKH, 00pasyromue
PABHOCTOPOHHMII TPEYTONBHHUK, TIOKpalIeHs! B oauH 1BeT. Ho Kk1etok omHoro meera y Hac (99%+1)/2, a mpyroro —
(992-1)/2, 1 06a TH YKcCIa HE AEIITCS Ha 3.

3anaua 6. Kaxoe Haubonvulee KOIULECM80 He delswuxcs Ha 4 namypanbHeix yucen, menvuux 850, modicno eviOpams
maxkum oopazom, umoowl y 100bix 08YX 8blOPAHHBIX YUce Dbl 00wl deaumeins, Ooavuull 1?

Ortsert. 213. Pemenne. Pa3o6bém umcna ot 1 no 848 Ha 212 werBépok maymmx noapsm: 1, 2, 3, 4; ...; 845, 846, 847,
848. [locnemHee YnCIIO KAk 01 YeTBEPKU OpaTh HENB3sI, @ CPEIN OCTABIIMXCS TPEX YMCEIT IFOOBIE BA B3AUMHO MTPOCTHI:
o0 IenmuTeNh 2 MOTYT MUMETh TOJIBKO TIEPBOE U MOCIIEAHEE U3 HUX, HO OHU HEe9ETHBI. [loaTomy Gomnpme 212+1 = 213
quceln BeIOpaTh Henb3s. PoBHO 213 uncen momydnTcs, eciam B3sTh Bce uncia, MeHbme 850, nensmmecs Ha 3.

3anaua 7. [1o kpyey paccmasneno 100 kpachoix u 100 cunux mouex. Ilems u Bacs ueparom 6 uepy. Xoosm no ouepeou,
Hayunaem Ilems. Kascoviii uz uzpoxkos coum Xxo00om Moxcem coeouHums Ompe3Kom KpAachyio mouKy ¢ CuHel, eciu OHU
ewé He coeounenvl. Bviuepvieaem mom, Kmo nepevim noayuum yuki Onunsl 4. Kmo uz manvuuxos modcem obecneyums
cebe nobedy He3asUCUMO OMm OelCMBULl CONepHUKa?



Ortgert. Bacs. Pemenwne. [{uxi niuab1 4 MOKHO TIOTTYYUTh, TOJIBKO COSTUHUB KOHITBI eTH JUTHHBI 3. [loaToMy TOT, 1ocie
X071 KOTOpOTO 00pa3yeTcs IeMNb [UTHHBI 3, IPOUrpaj. 3HAYUT, KOHITHI MU JTHHBI 2 COSAUHATH C APYTUMH TOUYKaMHU
Henb3s. Ctpaterus Bacu: mocie kaxmoro xona [let coeHSTD Ty ke KPacHYIO TOUKY € KaKOH-TO CHHEH, KoTopas enié
HE COeIMHEeHa HU ¢ Kakou Apyroi. Torga nocne kaxaou mapel xoa0B Iletn u Bacu unciio He COETMHEHHBIX C IPYTUMU
CUHMX TOUEK OyJeT yMEHbIIAThCs Ha 2, ¥ mocie 50-ro xona Bacu kakaas cuHsIS TOYKa Oy[eT KOHIIOM IETH JITMHBI 2.
Csoum 51-m xomom Ilets co3nact uens JIMHBL 3 U IPOUTPAET.

3anaua 8. Yucno 124 obnadaem maxum c80UCMBOM, UMO KaK Obl HU pa3dumsv €20 3anucb Ha 08e Yacmu, CyMma 08yx
NONYYUSUIUXCS YUCeT PABHA Keadpamy Hamypanbho2o uucia: 12+4 = 4% 1+24 = 5% Cywecmeyem nu 100-3naunoe
yucno, He cooepaicawee 8 c8oetl 3anucu Hyiel, ¢ MaKkum e c8oUCmeom?

Otsetr. He cymectByer. Perenue. Ilycts cymiectByer takoe uncio K. Ilycte mpu pazouenuu K Ha mepsbie 99 u
nocneH00 Hdpy b B cymme momydaerca m?, a npu pa3ouennn K Ha mepssie 97 ¥ TIOCIeIHHE TPU MUMPEL B CyMMe
nonmygaercs n%. Torma n? = (m?-b-a)/100+10a+b, rae a— ABy3HAUHOE YKCIIO, 06PA30BAHHOE BTOPOH 1 TPEThel ¢ KOHIIA
mugpamu uncna a, otkyaa 100n°—m? = 999a+99b <> (10n—m)(10n+m) = 999a+99b < 110000, Tak kak a < 100 u b < 10.
Ho uucno 10n+m no kpaitneit mepe 49-3naunoe, Tak yto 10n—m = a = 0, a 3T0 HEBO3MOXKHO, ITOCKOJIBKY B 3aIIUCH YMCIIa
Kk HeT Hyeii.
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Pemrenus 3a1a4 KOMaHIHOM OJJUMIIHAABI / Kjacca

3apaua 1. B wxone y Bacu npunsm smuyeckuii KOOeKc, KOmopbulll npeonuchléaem 6Cem MAlbyuKam umMems wmanbl
Onunvl He menvuteli 20% om ux pocma. Koeoa uzmepunu onuny Bacunvix wimanos, mo ona oxkasanace Ha 20% menvuue
paspewénnou. Toeoa Bacsa omdan wmanvl ceoemy maaouwemy opamy, xomopwiil va 10 cm Hudxce. B pezyromame
BbLICHUIOCH, UMO 8CE PABHO WMAHBL KOpoye paspeuténnvix Ha 4 cm. Kaxoii pocm y Bacu?

Otsert. 150 cm. Pemienue. ITycts poct Bacu paBen X cMm. Torma mmna ero mranoB paBaa 0,2x—0,2-0,2x = 0,16x cm. Ta
e JuinHa 1o ycnoBuro paBHa 0,2(X—10)—4 cm. Pemas ypasuenue 0,16x = 0,2(x—10)—4, mony4aem OTBET.

3anaua 2. B o3epe pbi60108eyK020 X03AUCMBa HCUBYM Kapacu, Kapnvl U 00HA NPOAHCOPUBAS WYKA, OPY2UX Pblh 8 03epe
Hem. Ce200Hs cpeOHuUll 8ec Kapnos 6 4 pasa bonvule cpedHe20 eca Kapaceli 8 03epe, a cCpeOHUll 8ec 8cell pblobl 8 o3epe,
He cuumas wyKu, 8 2 paza meHvuie cpedHe2o eca kapnos. Kacowiii oenv wyka cveoaem He meHbule 0OHOU, HO He
bonbute wemvlpéx pwvid. OKazanocs, Ymo 6 KaKol-mo u3 Ouell, 84epa Uil ce200Hs, 8 o3epe 0Kazanocy posHo 2018 puld,
He cuumas wyku. CKoibKo puld cvena wyka 8 Houb co 84epa Ha Ce200H:?

Otsert. JIBe poi0Obl. Pemenue. [Tycth ceromns B o3epe I kapaceii u d kaprios, a cpeHuil Bec kapacs — X. [1o yciioBuio
o011t Bec kaproB B o3epe paseH 4dX, otkyaa (rx+4dx)/(r+d) = 2x. [IpeoOpasys 3T0 paBEeHCTBO, Moay4aeM, urto I = 2d,
TO €CTh BCETO CETOIHS B 03epe, He cuuTast yku, +d = 3d pei6. Tak kak 2018 ue nemutces Ha 3, 2018 prid B 03epe ObLT10
Buepa. Beruects unciio ot 1 10 4 u3 2018 tak, 4To0bI pa3HOCTH JEHIach Ha 3, MOKHO TOJIBKO OJIHUM CIIOCOOOM: €ClI
BBIYMTAEMOE PABHO 2, OTKY/Ia U TOJIy4aeM OTBET.

3anaua 3. Touka M — cepeduna ompesra AB. Ilo 00ny cmopony om npamou AB ommemunu maxoe mouku L u N, umo
LM — 6uccexmpuca yena AMN, a NM — buccexmpuca yena BML. Jloxaxcume, umo <ALB = ZANB, eciu uzsecmuo,
umo ML = MN.

Pemenue. 13 ycnoBus cnenyert, uto ZAML = ZLMN = ZNMB. Tak kak 311 Tpu yriia BMECTE COCTaBIISIOT pa3BEPHYTHIH
yroJ, Kax el u3 HuX paBen 60°. [Toatomy tpeyronsuuku BML u AMN pasusl (MA = MB, ML = MN, ZAMN = ZLMB),
orkyna AN = BL u ZBAN = ZABL. Ho Toraa mo AByM CTOpOHaM U yrily MEXAy HUMHU paBHBI U TpeyroabHuku ABL n
BAN, otkyna u cnenyer, uto ZALB = ZANB.

3anaua 4. Paccmosanuem mexcoy 06yma KINemKamu Kiemuamozo Keaopama Ha3086EM HaUMeHbUiee KOIU4ecmso X0008,
Komopoe nompebyemcsi (huuike, 4moodvl 006pamsbCs U3 NePeoll KIemKu 80 Mopyro, Nepemewdasnco KaicobiM X000M HA
coceonioro no cmopoHe kiemxy. Hasosem pagnocmopounum mpeyeonvHukom HaAbop u3 mpex KIemok, 6ce mpu
paccmostus menHcoy KOmopviMu paeuvl. Jloxasxcume, umo 6ce kiemxu kxeaopama 99x99 wnenvzs pasoums Ha
PABHOCMOPOHHUE MPEY2ONbHUKIL.

Pemenne. TIokpacum KIETKH JOCKH B JiBa LBETa B LIAXMATHOM MOPSIKE. 3aMETHM, YTO €CIIM PACCTOSIHHE MEXIY
KJICTKaMH HEYETHO, OHU MOKPAILICHBI B Pa3HbIC [[BETA, a €CIIM YETHO — B OJJMHAKOBBIC. [109TOMY KIIeTKH, 00pa3yromiue
PaBHOCTOPOHHMIA TPEYrONbHMK, TIOKpaMeHsl B ouH 1peT. Ho kimetok ommoro meera y Hac (99°+1)/2, a mpyroro —
(992-1)/2, 1 06a TH YKcCIa HE AENIATCA Ha 3.

3amaua 5. Kaxoe naubonvuiee koruuecmeo He 0enauuxcs Ha 4 HamypaibHelx yucei, menviuux 850, ModxicHo evlopamy
maxkum oopazom, umodwl y 100bIx 08YX 8blOPAHHBIX Yucen Obll 0Owuil deaumens, boavuuil 1?

Ortser. 213. Pemenne. Pa300béM umcna ot 1 no 848 Ha 212 verBépok maymmx noapsa: 1, 2, 3, 4; ...; 845, 846, 847,
848; u uncno 849. IlocnenHee yncino Kaxxaoh 4eTBEPKU OpaTh HEMb3S, @ CPEIM OCTABLIMXCS TPEX YMCEN JHOObIE JBa
B3aMMHO MPOCTHL: OOIIMI JeTUTeNh 2 MOTYT UMETh TOJIBKO MEPBOE M MOCIEHEEe U3 HUX, HO OHU HEUYETHBI. [loaTomy
6onbiie 212+1 = 213 yucen BbIOpaTh HeMb3s. 213 yricen MOIyyuTces, €Cau B3STh BCe uuciia, MeHbiue 850, nensumecs
Ha 3 u He aensiuecs Ha 4.

3anaua 6. /1o kpyey paccmasneno 75 nonosxcumenvuvix yucen. /s Kaxrcoo2o Yucia uz e2o Keaopama bluiu eOuHuyY,
OelleHHy10 Ha clledyrouee 3a HUM 1O YAco8ol cmpeske Yucio. Bce 75 nonyuennvix wucen oxazanioch 00OUHAKOGLIMU.
Jokasicume, umo u 6ce UCX0OHbIe YUCIA ObLIU OOUHAKOBLIMU.

Permenme. 3ametnM, uto ecm a°—1/b = b?>~1/c (*) ma = b, To b = ¢. Taxum 06pa3oM, eciTi CpeIH PACCTABICHHBIX YHCET
€CTh JIBA OJJMHAKOBBIX, CTOSIIIIAX PSIIOM, TO BCE 75 9rcel paBHBI MeX Ty co00it. JIomycTiM, Tro0bIe 1Ba YMcia, CTOSIIHE
psimoM, pasmmussl. IIpeoGpasyeM paBeHcTBO (*): a’—b? = 1/b-1/c < (a—b)(a+b) = —(b—c)/bc. Tepemuoxus Bce 75
TaKUX PABEHCTB Ul HAIIMX CTOSIIMX IO KPYry YMCeNl M pa3enuB o0e yacTW Ha MPOW3BEIECHHE BCEX pa3sHOCTEH
COCEIHUX YHCEJ, MOJyYHM B JICBOM YacTH MPOU3BEJCHHE MOMAPHBIX CYMM CTOSIIMX PSOM YHCEN, a B MPAaBOd —
[POM3BE/ICHUE KBAIPATOB CTOSAIIMX 110 KPYTy YHCEN, B3STOE CO 3HAKOM MHHYC. [1OIydmIIoch, YTO MOIIOKUTEIBHOE
YHCIIO PABHO OTPHIATEIILHOMY — IIPOTHBOPEUHE.
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3anaua 7. Haiioume 6ce maxkue HamypanbHble YUCa X Uy U NPOCMOE YUCIO P, YMo —+ — ———— = — .

X Yy X+y p
Otger. X =y = 3. Pemenue. [TpuBeaém ypaBHEHHE U3 yCIoBUs K BUTY P(X>+Xy+y?) = Xy(X+Y) (*). Ecmm p = 2, To umeem
2X2H2XY+2y% = XPy+xy? < x3(y—2)+yA(x—2) = 2Xy, oTkyma X,y >2. He ymamsas obmmoctn, X>Yy. Ecim y>3, To
X2(y—2)+y?(x=2) > 2(x*+y?) > 2xy. 3naunr, y = 3, oTKyaa X*+9x—18 = 6X <> Xx*+3x—18 = 0 < X(x+3) = 18, otkyna X = 3
(mpm x < 3 x(x+3) < 18, mpu X > 3 x(x+3) > 18).

[Tycts p > 2. Torna p HEYETHO, M €CIIM XOTsI ObI OJTHO M3 YHCEN X ¥ Y HEYETHO, TOT/1a IpaBasi yacTh paBeHcTBa (*)
4eTHa, a JIeBas HeueTHA. SHAUKT, X ¥ Y JIOJDKHBI OBITh 4eTHBIMH. ITycTh X = 227, y = 2°t, rie Z u t HewetHsI. Torma Xy(X+Y)
JICTIUTCS Ha 2240+ He yMaJisisi OOIIHOCTH ToyIokuM a > b. Ecim a > b, To X2+Xy+y2 JICTIUTCS Ha 2b, HO HE JeJIMTCS Ha
2°*1 p, Tem Gonee, Ha 23*P* a eciti @ = b, To X2+Xy+y? nemurcs Ha 2%, Ho He nenmarces Ha 22*P*L Tak uTO paBeHCTBO (*)
TaK)Ke HEBO3MOXKHO. Takum oOpa3oM, mpu P > 2 pelieHuid HeT.

3anaua 8. [lems ckazan Bace, umo 3a0yman namypanbHoe Yucio, e npesocxoosee 20. Bacs xouem e2o yeadame.
On 015 5moco modwcem 3a0asams 8ONPOCyL UOA: «Bepno nu, yumo 3adymannoe moboil yucio paeno a?y, eoe a —
HamypanvHoe 4ucio, He npesocxoosuyee 20, npuiuém Kaxcowlii credyiouuti 60npoc 3a0aemcs moibKo nocie omeema Ha
npeovloywuil. [lomoeume Bace yeadamo uucno 3a 1950 maxux éonpocos, eciu uzgecmuo, umo poero na 1850 sonpocog
Ilems omeemum npagoy, a Ha ocmanvvie 100 cospém.

Pemenwue. [Tycts Bacs npo kaxkaoe uz uncen 1, 2, ..., 18 cipammusaert, noka He monyduT 101 oirHAKOBBIH (M, O4EBHUIIHO,
BepHbIi) oTBeT. Tak kak coBpaTh [lerst MmoxkeT Tosbko 100 pa3, Bacs motpatut Ha 310 He Oosee 1818+100 = 1918
BorpocoB. Eciu Ob110 3aramano yncio ot 1 1o 18, Bacs yxe moGenunit, 1 eMy 0CTalIoCh 331aTh KaKHe YrOAHO BOTIPOCHI,
yTOOBI ToBecTH MX yucio 0 1950. B mpotuBHoM citydae 3amymaino yucio 19 unm 20. [lycts Bacs, yxe 3Has BepHbIe
OTBETHI, 33J1aCT elI¢ HEeCKOJIBKO BOIIPOCOB MPO Te e yrcia oT 1 10 18, moka He OCTaHeTCsl OJMH HEHCIIOIb30BaHHBIN
Borpoc. Bacsi B 3TOT MOMEHT yxke Oy/eT 3HaTh, CKOJIbKO pa3 [lets coBpait, 1, TakuM 00pa3om, OyeT 3HaTh, COBpET [leTs
B OTBET Ha ocTaBIluiics Bompoc. Teneps eMy JOCTaTOYHO CIPOCUTH: «BepHo 11, 4To 3aymMaHHOe TOOOH YUCIIO PaBHO
19?», u oH y3HaeT, 3agymaHo Jit yuciio 19. Ecnu ner, To 3anymano 20.
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Pemenus 3a1a4 KOMaHJIHOM 0JIUMIIMAIBI 8 KiIacca

3apaua 1. [lo npamomy wocce Ypronunck—Myxocnaéck ¢ NOCMOSHHbIMU, HO PA3TUYHBIMU CKOPOCIMAMU 08uzanuce 10
mawiun ¢ Homepamu om 1 0o 10. Moano nu cryuumsca mak, umo 07 1106020 NOPAOKA Oecsmu HOMEPO8 Obll MOMEHNI,
K020a MAWUHbL PACRONA2AIUCL UMEHHO 8 IMOM nopsaoke (cuumas om Ypronuncka k Myxocnaecky)? Hzeecmmuo, umo
Mawiunbl HUK020A He 6CMPedaniucb 0OHOBPEMEHHO NO MpU U OoIblLe.

Otser. He morno. Pemenne. [Topsimok pacrmonioykeHnsi MalliH MEHSETCS TOJIBKO KOT/Ia OHA W3 MAallMH OOrOHSET
apyryto. Beero Takux 06roHOB ciyumiiock He 6osiee 10-9/2 = 45, a pa3nuuHbIX TOPSIKOB paconoxeHus manrid — 10!,
4yTo OosbIIe, yeM 45+1.

3anaua 2. Ha npooonicenuu cmoponwvt AC pasnocmopounezo mpeyeonvhuxa ABC 3a mouxy C nexcum mouka D, a na
npoooaxcenuu cmopornvt BC 3a mouky C — mouxa E max, umo BD = DE. Jloxaxcume, umo AD = CE.

Pemenune. Otpasum tpeyroiabauk BCD otHocuTensHO BbicoThl DH paBHOGenpenHoro tpeyronbauka BDE. Tlomyunm
tpeyromsauK EFD, rne FE = BC = AC u CD = DF. U3 mocnennero paBeHcTBa, Tak kak Z/DCE = 60°, cnenyer, uro
tpeyroapauk CDF — paBHOCTOpOHHUH, oTKyaa CD = CF. 3nauut, AD = AC+CD = FE+CF = CE.

3anaua 3. Paccmoanuem mericoy 08yma KiemKamu Kiemuamoz2o Keaopama Ha308EM HauMeHbllee KOIUYeCmao X0008,
Komopoe nompebyemcsi huuike, 4modvl 006pamsbcs U3 nNepeoll KemKu 80 6Mopyro, Nepemewasnco KaicobiM X000M HA
CocedH no cmopowe Kiemky. Hazoeem pasHocmoponnum mpeyzonvsHukom nabop us mpex Kiemok, éce mpu
PACCMOAHUA MeAHCOY KOMOpuiMu pasHwl. Jlokasicume, umo 6ce kiemiku keaopama 99x99 uenvsa paszdoums Ha
PABHOCMOPOHHUE MPEY20NbHUKU.

Pemenue. HOKpaCI/IM KJIICTKU JOCKHW B JBa IBCTAa B MIAXMATHOM IOPAAKE. 3aMeTI/IM, 4YTO €CJIM paCcCTOAHUEC MCKIAY
KJIETKaMH HEYETHO, OHU MOKPAIIEHBI B Pa3HbIE [[BETA, & €CIIM YETHO — B OJJMHAKOBBIE. [I09TOMY KIIETKH, 00pa3yromiue
PAaBHOCTOPOHHMI TPEYTOIBHHUK, TIOKPAIIEHE! B ouH 1BeT. Ho KieTok ofHoro meeta y Hac (99%+1)/2, a mpyroro —
(992-1)/2, 1 06a TH YKCIAa HE AENATCS Ha 3.

3anaua 4. I[lycms Pn — xonuyecmso cnocob6o8 uinucams 8 CIMpOUKy HECKONbKO (B03MONCHO, HU 00HO20) PATUYHBIX
HamypanbHblX 4ucei, He npegocxooauux n. JJokasxcume, ymo OJis M00bIX paA3IUYHBIX HAMYPATLHBIX M U N PAZHOCHb
Pn—Pm derumcs na n—m.

Pemenue. 3aMeTM, 4YTO KOJMYECTBO CHOCOOOB BBIMKCATh K 4Yucen ¢ COONIIOACHHEM YCIOBHSI 3aaull PaBHO
n(n—1)...(n—k+1), npuuém 310 BepHO U 115t K > N, Tak Kak B 3TOM city4ae npoussenenune pasro 0. [Toatomy qoctaTtouHo
nokasatb, 9ro N(n—1)...(n—k+1)—-m(m-1)...(m—k+1) neawurcs Ha N—M. A IS 3TOrO JOCTATOYHO PACKPBITH CKOOKH,
CTPYIIIHUPOBATh WIEHBI C OJWHAKOBBIMHU CTEIEHSMH N W M M 3aMETUTh, YTO KOIPPUIMEHTHI TMPH ITHX WICHAX
OJIMHAKOBBI, a N°—M® menauTcs Ha N—M mp Jr000M S (Y4TO MOXKHO MPOBEPHTH, HAPHMEDP, C TOMOIIBIO JCICHHS
«YTOJIKOM» WJIH HaMIs pas3ioKeHHe PasHOCTH N°—M° Ha MHOYKHTEN B CIIPABOYHUKE).

3anaua 5. Ilems 3a0yman uémuoe namypanvroe uucio M u ckasan: « Cymma yugp wucna 2M pasusemcs 2018, a cymma
yugp uucia M/2 paeusiemca 518». Ilomom nooyman ewé u ckazan: «A ewé 6 Oecsamuunou sanucu uucia M
ecmpeuatomes moavko yugpwi 0, 2, 4, 5, 7, 9. Yemy moocem pagusimocs cymma yugp uucia M?

Orger. 1018. Pemenue. 3amernm, uto npu ciaoxenun M/2 u M/2 HeuyerHsie mudpbl MOTYT BO3HHMKATh TOJIBKO B
pe3yJsbTare epeHoca eIUHULIBI B ciaeaytomui paspsi. [loaromy KommuecTBo HedeTHbIX Udp B 3anucy ynucia M paBHO
KOJIMUECTBY TakuX nepeHocos. Jlanee, npu cioxkennd M u M nepeHOCH IPOUCXOAAT TOIBKO U3 Pa3psiioB, I7I€ CTOST
dpsl, He MeHbInue 5. Ho mo ycnoBuio B 3amucu unciaa M 3To B TOUHOCTH TO ke, 4To HeueTHbIe I pbl. [ToaTomy npu
cinoxxennd M 1 M KonmuecTBO MEPEeHOCOB TAKOBO XK€, Kak M 1pu ciaoxkeHud M/2 u M/2. ITyctb 3T0 KOJIMYECTBO PaBHO
k.

3aMeTHUM, YTO Ka)KAblil NMEPEHOC YMEHBIIAET CyMMY LU(P CyMMBbI JBYX YUCEN 110 CPABHEHMIO C CyMMOH Ludp
crnaraembix Ha 9. Takum oOpazom, cymma 1udp uucina M pasna 518-2—9k = 1036—9k, a cymma 1udp uncna 2M paBHa
(1036—9Kk)-2—9k = 2072—-27k = 2018. Orcroma 27k = 54 u k = 2, uto 1 gaéTt OTBET.

3anaua 6. [lo xnemkam mabauywvr 1526x1526 nonsaem uepenawika, Komopas ymeem Nepenoi3amv U3 Kiemku 8
cocedHoio ¢ Heti no cmopone. OHa HAYUHAem C80U Mapuipym 6 y2llo8oll KlemKe, noceujaem Kaxicoyro Kiemky po8HO
00UH paz u 6038pawjaemcs 6 my dice Kiemky, ¢ komopou nauana. Ilpu kakom Haubonvuiem k 3a6edomo Haiioémcs
CmpoKa uu cmosbey, Kyoa 4epenauika 3anon3ana (U3 coceonux psaoos) e meuee k paz?



Otger. Ipu k = 764. Pemenne. O603Haunm N = 1526. Bcero uepenamka cienaer N> mepexonos. Kaxslii mepexos
SIBIIIETCS TIEPEXO0I0M JTHOO B HOBYIO CTPOKY, JINOO B HOBBIH cTOJOEI. Beero cTodIioB u cTpok cyMMapHO 2N, 3HAYUT,
1o npuHIuITy JUpHXIie, HalieTcsa CTPOKa MM CTONOEI, B KOTOPYIO Ueperanika 3amoiseT He MeHee N/2n = n/2 pas.
[Tpu 3TOM CTPOKH, B KOTOPYIO Yepemnaiika 3amoiseT 0onee N/2 pa3 He HalAETCs TOJBKO B Cilydae, KOTAa B KAXKIYO
CTPOKY U B KXblii cTOJI0CI uepenanika 3arnoi3aia poBHo N/2 pa3. [Tokaxem, 4To TaKoro He
obiBaet. [Ipeanonoxum npotuBHoe. IlycTh yepemnanika HayMHAEeT CBOM MyTh B BEpPXHEM
YIIIOBO# KJeTke. PaccMOTpUM B HIDKHIOIO CTPOKY. B Hee uepemarika 3amonisaer poBHO N/2
pa3. 3aMeTUM, 9TO TOT/Ia OHA POBHO N/2 pa3 BHIIOJI3ET U3 HUKHEH CTPOKH B IIPEITOCIIETHIOKO
cTpouky. Ho eme gepenarika o0s3aTesIbHO XOTs OBl pa3 mepenosisana u3 npeanpearnocieHein
CTPOKH B HPEIIOCIEIHION, 3HAUYUT, B MPEANOCIEIHIO CTPOKY Yepernalka nepernoisana
xoTs Obl N/2+1 pa3 — mpoTuBopeune. ITo naeT HaM orueHKy Ha K, paBuyro 1526:2+1 = 764.
Ilpumep cxembl 00X0za, B KOTOpOM OOubImne K He MOAXOIAT, NPUBEICH HAa PHCYHKE.
OtMmeTuM, 9TO MO0OHBINH 00X01 BO3MOXKEH st F000# 1ocku pasmepa (4k—2)x(4k-2).

3anpaua 7. Touxu D, E, F— cepeounvt cmopon BC, AB u AC mpeyzonvnuuxa ABC coomsemcmeenno. buccekmpuca yena
ADB nepecexaem cmoporny AB 6 mouke M, a buccexkmpuca yena ADC nepecexaem cmopony AC 6 mouke N. IIpsimvle
AD u MN nepecexaromcs 6 mouke O, npsamoie AB u FO — 6 mouke P, a npawvie AC u EO — 6 mouke R. /[oxkaxcume,
uymo PR = AD.

Pemenue. [IpoBeném uepes Touky R npsimyto, napauiensHyto npssmoit BC, no nepecedenus ¢ orpeskom AB B Touke
P1. MbI xoTuM s10Ka3aTh, uto P1 = P. [Tockoneky EF — cpennsist munmst tpeyronsauka ABC, to EF || BC || P1R, T.e
EFRP1 — Tpaneuus. BcnomHuM Tenepsb, 4To cepearHbl OCHOBAaHUN Tpameluy, TOYKa MepecedeHus MpoJoKEeHHs
OOKOBBIX CTOPOH U TOUYKA [T€PECEeUEHUs JUaroHauei JexaT Ha OJHON NPsIMOH U, B Cilyyae Halllel Tpaneyuy, MeuaHa
AD sBisiercs stoit npsimoit! Ho Torma Touka O = AD M RE sBisiercs TOUKO# nepeceueHus quaroHalieil Tpaneimm,
otkyna F, O u Py nexxar Ha oxnoit npsimoit u P1 = P. Urak, RP || BC.

. AM AD AD AN .
ITo cBOiCTBY OMCCEKTPUCHI TPEYrOJIbHUKA UMEEM —— = = = OTKyZa Mo Teopeme, o0paTHOU

MB BD CD NC'
teopeme Daneca, momyuaem MN ||BC. CaenoBarensno, ZOND = £ZNDC = ZNDO, Ttpeyronsauk OND

paBHoOeapennbiii, OD = ON. U3 nompo6us tpeyroapuukoB FON u FPR (ON || PR) umeem (F)’_’I;l = I(Z—E N3 momobus

tpeyroapHrkoB OFD u OPA (DF || AB) umeem @zﬁ,
AO OP

OTKYyIa 1O CBOWCTBY HPONOPIIUHA O_D_O_F
g ¥ TIPOTOP AD FP

CnenoBaTennHO, O—D = —N , otkyna AD = PR.
AD PR

3apaua 8. Cywecmesyem au nocredo8amenbHOCHb HAMYPANIbHBIX YUCEN a1, 82, @3, ..., 6CE WIEHbl KOMOPOU PA3TUiHbL,
makas, Ymo npu Ka’coom HamypansHom k uucio 2%a1ay... ak denumces Ha a:ﬂ ?

Ortser. Her. Pemenue. ITycts npoctoe 4ncio P = 3 BXOAUT B pa3IoKeHUE YUCia a1 Ha IPOCTIE MHOKUTEIHN B CTETICHU
n. Toraa Bo Bce @k OHO BXOJHT B CTENEHH, He 0oJIbIeii N. B camoM Jene, mycTh K— mepBblii 13 HOMEPOB, IIPH KOTOPBIX

a1 semutes Ha P Torma af,, nemurcs ma p™Y, a 2%a1a;... ak— ne Gonee yem Ha P — npotuBopeuue. 3Haunr,
Ka)KI0€ ak ABIACTCS MPOM3BEICHHEM UHCIIA, He GONBIIEro ai, Ha HEKOTOPYIO cTeneHb aBoiiku 2/, ITycTh HAULIOCH
Ttakoe K, uto f(k+1) Gonbure f(i) ans Beex i <k. Torna af,, nemurcs na 26*Y. 3amernm, uto npu sTOM cTenens aBolKY

B PA3/I0XKEHHH Ha TIPOCThIE MHOKHTENH uucia 2¥aidy... ax He mpesocxoaut 20D npyuem makcumym nocturaercs
Toabko B ciydae, koraa f(i) = f(k+1)-1 mpu Bcex 1 <k. U3 atoro cienyer, uro f(k) < f(1)+1 npu mo6om K. Takum
obpa3oM, ax < 2a; pu Bcex K, U Bce WieHbI MOCIeI0BaTeIbHOCTH HE MOTYT OBITh Pa3JIMUHBIMH.



