XLVI VPAJILCKUI TYPHUP IOHBIX MATEMATUKOB. EKATEPUHBYPT, 28.11-04.12.2015
MATEMATHYECKAS OJIUMITHAZIA 29.11.2015

SAJAHUSA JJ14A 6 KITACCA

1. MoxHO 71 KakoW-HUOYAb NMPSIMOYTOJLHUK pa3pe3aTh 0e3 ocTaTka Ha MOJOCKy 1x25
KJIETOK U 122 "yronka" u3 Tpéx KJIeTok?

2. Ha octpoge Ilonutuku xxuByT 2015 nmonutukoB. Kaxkaplii U3 HUX MPU OTBETE HA BOIPOC
JOKET, €CJIM 3HACT MPABUJIBHBIN OTBET, U TOBOPUT YTO YTOJHO, €ClI He 3HaeT. Kak-To Ha
OCTPOBE IIPOBEJIA BHIOOPHI I'YOEpHATOPA, B KOTOPBIX YYACTBOBAJIM JBa KaHuaaTa— A u b,
MOCJIE YEro KaXxJoMy IMOJUTUKY 3a7a1u JBa Bompoca: "3a koro Bl rosocoBamu?" u "Kto
BbIurpail BeIOOpHI?". PoBHO 1000 monutukoB orBetmia: "[‘omocoBan 3a kanaugata A" u
"Bemurpan kanauaatr A". Ocranenabie 1015 orBetmnu: "T'onocoBan 3a kanauaara b" wu
"Brmirpan xkauaunat b". U3BecTHO, 4TO BCE MOJMTUKHU TOJOCOBANIM, U KaXIbIi TOMHUT, 32
koro othan rojioc. Kakoe HanOosiblliee KOJUYECTBO MOJUTUKOB MOTJIM 3HATh peajibHbIC
WUTOTH BHIOOPOB?

3. B mkose mporen 3aber ¢ yaactueM 20 CIIOPTCMEHOB, U BCE 3aHsUIM pa3Hble MecTa. Ha
CJIEYIOIINNA JIEHb KaXJAO0T0 U3 HUX CIPOCHIIA, KAKOE MECTO OH 3aHSUJI, U Ka)KIblil Ha3Ball
onno u3 uncen ot 1 mo 20. Hekotopsie (XOTs Obl OAMH) 3aBBICKUJIM CBOW pE3yJbTar, a
HEKOTOPBIE 3aHU3WIIN, U HA OJHO U3 YKCEIl HE MPO3BYYaAIo ABAXK/bI. [IIKOTBHBIN ICUXOJIOT
JUISL KQXKIOTO YYACTHUKA HAIIEN MOJTyCyMMY MECTa, KOTOPOE TOT 3aHsUI, U MECTa, KOTOPOE
TOT Ha3Bajl. Bce HaWIEHHBIE YMCIIa OKa3ajJvcCh LEJIbIMU. MOIJM JIM BCE OHU OKa3aThCs
pa3IMYHbIMU?

4. CylecTByeT JIM TaKoe HATypalnbHOe 9ucio N, urto N?+S(n) =99...98 (99 neparox), rae
uepes S(N) o6o3Hauena cymma nudp uncia n? Hamomuum, uro N? — 310 npousseneHue N
Ha n.

5. B matemaTuueckuil Kpy ok npuuuio 3aHumathscs 20 pedst. Kaxaplii pedOEHOK 3HaKOM
poBHO ¢ 14 npyrumu, npudém ectb 10 pedsT, JH00BIE JBOE M3 KOTOPHIX 3HAKOMBI.
JIoKaxute, 4TO 3TOT KPYXKOK MOKHO pa3OuTh Ha JBE IPyNIbl TaKUM 00pa3oM, 4TOObI
J00BIE IBOE JIETEH, MOMABIINX B OJJHY TPYIITY, ObLTA 3HAKOMBI MEXITY COOOI.



XLVI VPAJILCKUI TYPHUP IOHBIX MATEMATUKOB. EKATEPUHBYPT, 28.11-04.12.2015
MATEMATHYECKAS OJIUMIIMAJIA 29.11.2015

3AJTAHUSA JIJIS 7 KJTACCA

1. MoxHO 71 KakoW-HUOYAb MPSIMOYTOJILHUK pa3pe3arh 0e3 ocTaTka Ha MoJocKy 1x37
KJIeTOK U 135 "yronkoB" u3 Tpé€x KieTok?

2. HaiinuTe Takoe HaMMEHBIIIEE HATYpAIbHOE YUCIIO N, YTO B KAXKIOM HAOOpE, COCTOSIIEM
U3 N HATypaTLHBIX YHCEIT, HAWTYTCS TPY PA3TUYHBIX YKcia a, b u C, st kotopeix ab+bc+ca
JIEJINTCS Ha 3.

3. CyImecTByeT JIu Takoe HaTypaibHoe uncio N, uro N*+S(n)+1 = 20152, rue uepes S(n)
o0o3HaueHa cymMmma udp uncia n?

4, B maTeMaTHYECKUM KPY>KOK TPHUILIO 3aHUMaThes 20 pedsar. Kaxaprii peOEHOK 3HAKOM
poBHO ¢ 14 npyrumm, mpudém ectb 10 pedsT, dMr00bIe JBOE M3 KOTOPHIX 3HAKOMBEI.
Jlokakute, 4TO 3TOT KPY>KOK MOXKHO Pa30OUTh Ha JABE TPYMHIBI TAKUM 00pa3oM, YTOOBI B
J00BIE IBOE JIETEH, MOMABIIMX B OJJHY I'PYIIY, ObUTA 3HAKOMBI MEXTY COOOIA.

5. 23 IOHBIX COPTCMEHA B TPEHUPOBOYHOM 3abere 3aHsuii Mecta ¢ 1 1o 23 (0JMHaKOBBIX
pe3ynbTaroB He ObUI0). Ha crienyrommii 1eHs 22 U3 HUX MOAOUUIA K TPEHEPY U CKa3allu
KaKoe MECTO OHH 3aHsUIM B 3TOM 3a0ere (KakIplid Ha3Baja ogHO M3 yuces oT 1 1o 23). s
KKJI0TO MPHUIIEAIIEro CIOPTCMEHA TPEHEP BBIYUCIIIII TIOJyCYMMY €0 peajbHOTO MECTa U
TOTO, KOTOPOE 3TOT CHOPTCMEH HaszBal. B pesynbrare TpeHep monayuws 22 MOMapHO
Pa3IMYHBIX HATypajIbHBIX uncia. JIoOKaKHUTe, 4TO KaKIbIM CIIOPTCMEH BEPHO Ha3Ball CBOE
MECTO.
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3AJTAHUSA JIJIS 8 KJTACCA

1. MoxHO 71 KakoW-HUOYAb MPSIMOYTOJILHUK pa3pe3arh 0e3 ocTaTka Ha MoJocKy 1x37
KJIeTOK U 135 "yronkoB" u3 Tpé€x KieTok?

2. Toukm P, Q, R m S — cepemunsr cropon AB, BC, CD u DA Bsmykioro
yerblpéxyroiapauka ABCD  coorBerctBeHHo. Tpeyrompaukn AQR u CSP  —
paBHOcTOpoHHME. [lokaxkute, uto ABCD — pomo.

3. B maremaTnueckuii Kpy»ok mpunuio 3aHumarbest 20 nereil. Kaxapiit peOEHOK 3HaKOM
poBHO ¢ 14 npyrumu, npuuém ectb 10 yenoBek, JitOOble JABOE M3 KOTOPBIX 3HAKOMBI.
JIokaxuTe, 4TO 3TOT KPYKOK MOXKHO Pa3OMTh Ha JIBE TPYIIIBI TaKMM 00pa30M, 4TOOBI
KaX/Ibl€ JIBA YUYEHUKA, MONABIIMX B OJHY I'PYIILy, ObLUTH 3HAKOMBI MEXY COOOIA.

4. Jlna Kamoro HatypajibHOro N> 1 00o3HaunM yepe3 On HauOOJNBIINI ero ACIUTEIb,
MEHBIINI caMoro yucia N. Jlokaxxure, 4ro It OECKOHEYHO MHOTHX N 4MCIO On+dn+1
SABJISIETCS TOUYHBIM KBAJIPATOM.

5. Ha mnockoctu pacmoiokeHbl N KBaJgpaToB 2x2 CO CTOPOHAaMH, NapajljielIbHBIMU
KOOPAMHATHBIM OCsIM. H1 OJTMH 13 3THUX KBaApAaTOB HE COACPKUT LICHTPA APYIOro KBaapara.
IIpssmoyronpHuK I1 co cTopoHaMu, napaysienbHBIMU KOOPAUHATHBIM OCSM, COACPKUAT BCE

5TH KBajaparthl. Jlokaxure, yTo nepumerp I1 He Menbie 4+/N .



XLVI YPAJIbCKMI TYPHHUP FOHBIX MATEMATUKOB. EKATEPUHBYPT, 28.11-04.12.2015

Pemenus 3aaa4 JUYHOU OJIUMIONAABLI 6 KjIacca

3anaua 1. Mooicno nu kakou-HubyO0b npsamoy2oibHUK paspesams 6e3 ocmamia Ha noaocky 1x25 knemox u 122 "yzonka"
U3 mpéx Knemox?

OrtBer. Henb3s. Pemenne. Eciin Ob1 Tako# psSIMOYTOJIBHUK CYIIECTBOBAI, €T0 TUIONIA L CocTaBsiIa Ob1 25+122-3 = 391
kieTky. Tak kak 391 = 17x23, a yncna 17 u 23 — npocTble, TaKoi IPSIMOYTOJILHUK UMEET pazmepsl oo 17x23, mubo
1x391. Ho B mepBOM ciiyyae U3 HETo Hellb3s BhIpE3aTh MOJOCKY 1x25, a BO BTOPOM — YTOJIOK.

3anpaua 2. Ha ocmpose [orumuxu scugym 2015 noaumuxos. Kaxcowlil u3 Hux npu omeeme HA ONPOC JHCEM, eciu
3HAem NPAasulbHbILL OMEem, U 2080pum umo Y200HO, ecau He 3Haem. Kak-mo na ocmpoee nposenu 6vlO0pbl
2ybepramopa, 8 KOmopwix yuacmeosanu 08a kanouoama—~A u b, nocne ue2o kax)coomy norumuKy 3a0aiu 08a 60npoca.
"3a koeo Bul conocosanu?" u "Kmo eviuepan eévioopwr?"”. Posno 1000 norumuxoe omeemuna: "l'onocosan 3a kanouoama
A" u "Bviuepan kanouoam A". Ocmanvrvie 1015 omseemuau: "lI'onocosan 3a kanouoama B" u "Beiuepan kanouoam b".
H36ecmno, umo 6ce norumuku 2010C08aNU, U KAXHCObLL NOMHUM, 3 K020 omoan 2ooc. Kakoe naubonvuiee konuuecmeo
NONUMUKO8 MO 3HAMb PeaibHble UMO2U 8b100p08?

Ortser. 1015. Pemenwne. Bee coBpanm mpo To, 3a koro rosocoBaiu. [Toaromy 1000 monutrkoB rojocosana 3a b, a 1015
—3a A. Crasio ObITh, BeIOpamu A. Te, KTO 3TO 3HaJI, HE MOTJIM CKa3aTh, 94T0 A Berpail. [lostomy xots 6s1 1000
MOJIUTHKOB HE 3HaJjla UTOTOB BEIOOPOB. 3HAUUT, 3HatoImuX 0bu10 He Oosbiie 1015. A 1015 3naromux mMorio 66T — Bee,
KTO CKa3aJl, 4To Beiurpai b.

3anaua 3. B wkone npowen 3abee ¢ yuacmuem 20 cnopmcmeros, u 6ce 3aHanu pasHvle mecma. Ha creoyrowuii oens
Kan#c0020 U3 HUX CHPOCUNU, KAKOEe MECMO OH 3aHAI, U KadXCOblll Ha36an oOHo u3 yucen om I oo 20. Hekomopwie (xoms
Obl 00UH) 3a6bICUNU CBOUL pe3yTbmam, a HeKOMOopble 3aHUUIU, U HU OOHO U3 YUCET He NPOo38yUano 08adxcobl. [lIkonvhblil
NCUXOJI02 OISl KAHCO020 YUACMHUKA HAWET NOTYCYMMY Mecma, KOmopoe mom 3ansl, U Mecmad, KOmopoe mom Ha36aJl.
Bce natioennsvie yucna oxazanuce yenvimu. Moznu iy 6ce oHu 0Ka3amvCs paznuiHbimu?

Otser. He mornu. Pemenue. Ecnu Ol Bce urcna oKa3anuch pa3iMdHbIME, 3TO ObUIH OBl Bee 1ernbie yrcia ot 1 o 20.
[Tpu aTOM camoe MasieHpKOe U camoe Oosbiioe yrcia 1 1 20 MOTIIM HOTYYUThCS TOIBKO €CIIH MIEPBOE U ABAJIIATOE MECTa
Ha3BaJIK OETyHbI, KOTOpPBIE JEUCTBUTENBHO UX 3aHsuu. Ho Toraa v uucna 2 u 19 MOTIN MOTyYUTHCS TOJIBKO TaK, IOTOMY
gro 1 n 20 yKe ¥ 3aHATHI, ¥ Ha3BaHbL. Paccyskaas Tak qajbliie, mojyvyaeM, YTo Kax bl CKa3all MPpaBay O 3aHATOM MeCTe.
Ho B ycnoBum cka3aHo, 4T0 KTO-TO 3aBBICHII CBOH pe3ynbTat. [IpoTrBopeune.

3agaua 4. Cywecmsyem nu makoe namypaibhoe uucio n, ymo n>+S(n) =99...98 (99 oessmox), 20e uepez S(n)
o6o3nauena cymma yughp uucna n? Hanommum, umo N> —smo npouseedenue N na N.

Ortsert. He cymectByer. Pemenue. Kak n3BectHo, 4ucio u cymma ero nugp UMEr0T OJMHAKOBBIE OCTATKH OT JICJICHUS
Ha 9. [lepebupas Bce Bo3moxHbIe ocTatku 0, 1, ..., 8 oT geneHus yncna N Ha 9, yOekaaeMcsi, 9TO HU B OJTHOM U3 CITy4acB
cymma N?+S(n) He 1aéT ocTarka 8, Kak uncio 99...998.

3anaua 5. B mamemamuueckuti kpyscox npuwino sanumamosca 20 pebam. Kaogicowlii pe6énox 3uakom posHo c 14
opyeumu, npuuém ecmo 10 pebsam, n0dbie 060e U3 KOMOPLIX 3HAKOMbL. [[oKadxcume, Umo 5MOm KPYHCOK MOIHCHO
Ppazoums Ha 08e 2pynnvl MaKum 0opazom, umodwl 1r0Oble 080e Oemel, NONABUIUX 8 OOHY 2PYNNY, ObLIU 3HAKOMbL MENCOY
cobol.

Pemenue. [TycTs Ka/pie 1BO€ 3HAKOMBIX COBEPILAT PYKOMOXKaTHE. 3aHKCUPYEM JeCATEPHIX, TI00bIE ABOE U3 KOTOPBIX
3HaKOMbl. Ha30BéM uX cunumu, a OCTANBHBIX JECATEPbIX — 3enéHbimu. KaxIplil U3 CUHUX 3HAKOM C JAEBATEPBIMU
CHHHUMH U, CTaJIO OBbITb, C IIATHIO 3€IEHBIMU. 3HAYUT, BCETO 3€JIEHBIE COBEPILMIU ¢ cuHUMU 50 pykonoxkatuil. [lockonbky
B CyMMe Y 3eJIE€HBIX JTOKHO ObITh 14-10 = 140 pykomnoskartuii, 90 U3 HUX IPUXOJATCS HA PYKOIIOKATHUS 3€JIEHBIX MEXKIY
co00il. Tak Kak Kaxblil U3 3€JIEHBIX MOT MOKaTh PYKH TOJIBKO 9 3€l€HBIM, OTCIO/IA CIELYET, UTO MEXIY 3€IEHBIMU
OBbLIIM COBEPILEHBI BCE BO3ZMOXKHBIE PYKOMIOKATHS, TO €CTh KaXKIbIi U3 3€JIEHBIX JPYKUT C KAXIBbIM, YTO U 3aBEpILIAET
JI0Ka3aTeNnbCTBO.
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Penienus 3a1a4 JUYHON OJJUMIUAALI / KJIAacCa

3apaua 1. Mooicno au xaxoti-nubyO0b NPAMOY2ONbHUK paspe3amv Oe3 ocmamka Ha noaocky 1x37 xkiemox u 135
"yeonxoe" uz mpéx knemox?

OrtBet. Henb3st. Pemenune. Eciin Ob1 Tako# psSMOYTOJIBHUK CYIIECTBOBAI, €T0 TUIOMIA L cocTaBiisiia Ob1 37+135-3 = 442
KJIETKH. UTOOBI M3 MPSAMOYTOJIbHUKA MOKHO OBLIO BBIPE3aTh MOJOCKY 1x37, olHA M3 €ro CTOpPOH AOJKHA ObITh HE
kopoue 37. Tak kak 442 = 2x13x17, Ham nmog0iAyT TOJNBKO NPAMOYTOIEHUKHU 1x442 u 2x221. Ho u3 nepBoro Henb3s
BBIPE3aTh HU OJHOTO YTOJIKA, @ Y BTOPOI'0 Y4aCTOK, U3 KOTOPOTO HEJlb3sl BEIpE3aTh HU OJJHOT'O YroJIka, o0pa3yeTcs 1nocie
BbIpe3aHust oJocku 1x37.

Zapnaua 2. Haioume maxoe HauMeHvuiee HAMYPAIbHOE YUCIO N, YMO 8 KANCOOM Habope, COCMOsUeM u3z n
HAMYpaibHblX Yuces, Haudymecs mpu paziuyHulx yucia a, b u ¢, ons komopwvix ab+bc+ca oenumces na 3.

Ortser. 6. Pemenne. Henonruit nepe6op noka3ssiBaet, uto ab+hbc+ca gemurces Ha 3 Toraa U TOJIBKO TOT/IA, KOTJa BCe
OCTAaTKH OT JIE€JICHUA Yucel a, b 1 C Ha 3 oIMHAKOBBL, TU00 XOTd ObI 1Ba U3 ATUX 4Yucen Aeiared Ha 3. Y3 yucen 1, 2, 3,
4, 5 Takyro TPOHMKY BBIOpATh HENb3s, TAK YTO YUCEI MOJDKHO OBITh XOTS OBl IIecTh. Bo3bMEM Jt00ObIe 6 HATYpaIbHBIX
yucen. Eciu cpeay HUX HET IBYX YHCel, IeNAIUXCs Ha 3, TO XOTs OBl y ISITH M3 HUX OCTATKU OT JIEJICHUS Ha 3 paBHBI
1 vnm 2. Ho torna HailmyTcst TpU Yuciia ¢ OQUHAKOBBIMUA OCTATKAMHU.

3agaua 3. Cywecmeyem nu maxoe namypansroe uucio n, umo n°+S(nN)+1 = 20152 20e uepes S(n) o603nauena cymma
yugp yucia n?

Ortser. He cymectByer. Pemenue. ITomoxum Kk = 2015'%7. Torma paBeHCTBO U3 yCIOBHS MOKHO MEpENuCaTh B BHIE
S(n)+1 = n>-k? = (nk)(n+k), otkyma S(n) > n+k—1 > n. Ho, kax nerko Buzaets, S(N) < N 1pu IF060M HATYpaTBHOM N.

3anaua 4. B mamemamuueckuti Kpyscox npuwino sanumamosca 20 pebam. Kaowcowlii pe6énox 3nakom posHo c 14
opyeumu, npuuém ecmo 10 pebsam, n0Obie 060e U3 KOMOPLIX 3HAKOMbL. [JoKadxcume, Umo SMOm KpPYHCOK MOIHCHO
pazbums Ha 08e cpynnvl MaKum o6pasom, 4moobwsl 6 nrbvie 080e Oemell, NONAGUIUX 8 0OHY ePYNNY, ObLIU 3HAKOMbL
MedHcdy coboll.

Pemienue. [TycThb kaXkapie 1BOE 3HAKOMBIX COBEPILIAT PYKOIIOKaTHE. 3apUKCUpyeM AeCATEPhIX, JIF0ObIE IBOE U3 KOTOPHIX
3HakoMbl. Ha30BEM MX cumumu, a OCTAIBHBIX JECATEPbIX — 3enénbimu. Kaxaplii 3 CUHUX 3HAKOM C JI€BATEPHIMU
CHHUMH H, CTaJIO OBITh, C MATHIO 3eNEHBIMU. 3HAYUT, BCETO 3€JIEHBIE COBEPIIMIU ¢ CHHUMU 50 pykonoxkaTuil. [Tockonbky
B CyMMe Y 3eJIEHBIX JODKHO ObITh 14-10 = 140 pykonoxartuit, 90 n3 HUX IPUXOAITCS Ha PyKOIIOYKATHS 3SJIEHBIX MEXKTY
coboit. Tak kak KakKIbplid U3 3€JEHBIX MOT TOKATh PYKH TOJIBKO 9 3€NE€HBIM, OTCIO/IA CIEIYET, YTO MEXKAY 3eJIEHBIMU
OBbLTH COBEpIIIECHBI BCE BOZMOYKHBIE PYKOTIOXKATHS, TO €CTh KaXKIbIA U3 3€IEHBIX JIPYKUT C KaKABIM, YTO M 3aBEpILIACT
JI0Ka3aTeNbCTBO.

3anava 5. 23 ronvix cnopmemena 8 mpenuposounom s3abeze 3auanu mecma ¢ 1 no 23 (00uHakogwvix pe3yibmamos He
ovi10). Ha credyrowuii 0env 22 u3 Hux nooouwiu Kk mpenepy u CKazaiu Kakoe Mecmo OHU 3aHsIU 8 IIMOM 3abeze (Kaxicovlil
Has3éan 00HO u3 yucen om 1 00 23). [na kaxcoo2o npuieouieco CHOPMCMEHA MpeHep BbIYUCTUL NOTYCYMM) €20
PeanvbHo20 Mecma u mozo, Komopoe 3mom CNopmcmet naszeai. B pesynemame mpenep nonyuun 22 nonapno paznuunsix
Hamypanvbhvlx yucaa. JJokadxcume, 4mo Kaicoblil CHOPMCMEH 6EPHO HA36A] C80€ MECHIO.

Pemienue. OueBuiHO, Bce YuCia, MOJIyYEHHBIE TPEHEPOM, He Oosbiie 23 u He MeHbIue 1. [ToaTromMy cpeau HUX ecThb 1100
qucno 1, mm6o uuncno 23. Ilycts Tam ecth umcino 1 (cmydait 23 pazbupaercst aHanorndso). OHO MOTJIO MOJYYHUThCS
TOJIBKO €CJIM NIEPBOE MECTO Ha3Baj OETyH, JEWCTBUTENIBLHO €r0 3aHSBLIMNA. Y AaauM 3TOro OeryHa, BHIUTEM IO eIMHHUIIE
U3 MECTa U MOKa3aHMH KaXJI0T0 U3 OCTAIBHBIX, IOBTOPUM MPOBEJAEHHOE BBIIIIE PACCYXK/IEHHE U T.J., TOKa OEryHbI HE
3aKOHYATCSL.
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Penrenusd 3a1a4 JUYHOM 0JIUMIINAABI 8 KJi1acca

3apaua 1. Mooicno au xaxoti-nubyO0b NPAMOY2ONbHUK paspe3amv Oe3 ocmamka Ha noaocky 1x37 xkiemox u 135
"yeonxoe" uz mpéx knemox?

OrtBet. Henb3st. Pemenune. Eciin Ob1 Tako# psSMOYTOJIBHUK CYIIECTBOBAI, €T0 TUIOMIA L cocTaBiisiia Ob1 37+135-3 = 442
KJIETKH. UTOOBI M3 MPSMOYTOJIbHUKA MOKHO OBLJIO BBIPE3aTh MOJOCKY 1x37, olHA M3 €ro CTOPOH JOJKHA ObITh HE
kopoue 37. Tak kak 442 = 2x13x17, Ham nmog0iAyT TOJNBKO NPAMOYTOIEHUKHU 1x442 u 2x221. Ho u3 nepBoro Henb3s
BBIPE3aTh HU OJHOTO YTOJIKA, @ Y BTOPOI'0 Y4aCTOK, U3 KOTOPOTO HEJlb3sl BEIPE3aTh HU OJJHOT'O YroJIka, 00pa3yeTcs 1ocie
BbIpe3aHust oJocku 1x37.

3apaua 2. Touxu P, O, R u S — cepedunvr cmopon AB, BC, CD u DA ewvinyknoco uemwvipéxyeonvruuxa ABCD
coomeemcmeaenno. Tpeyeonvnuku AQR u CSP — pasnocmoponnue. J{oxaxcume, umo ABCD —pomo.

Pemenue. Kak nzBectno, PQRS — mapamienorpamm. Ilpu cuMMeTpuu OTHOCHTENBHO ero meHTpa orpesku QR u SP
MEPEXOIT APYT B Ipyra. 3HAUUT, IPYT B Apyra nepexonaT u TpeyroabHukr AQR u CSP, otpeskn CQ u AS u oTpesku
CR u AP. Ho Torna npyr B apyra nepexoasar u Bepiunbl B u D, otkyna cnenyet, uro ABCD — napannenorpamm. Tak
kak guaroHanb AC mapamienorpaMma JenuT OTpe3ok PS momonam, oHa SIBISICTCS MEIUMAHOW W BBICOTOW B
paBHOcTOpoHHEM TpeyroabHuke CPS. ITockonbky PS || BD, nuaronanu napamienorpamma ABCD nieprieHauKyIspHbl,
TO €CTh OH — pOMO.

3anaua 3. B mamemamuueckuii Kpyscox npuuino 3anumamvcs 20 oemeil. Kadcowvlii pe6énox 3uakom poeno ¢ 14
opyeumu, npuuém ecmov 10 uenosex, n0bdvie 060e U3 KOMOPLIX 3HAKOMbL. [JoKadicume, Ymo 3mom KpyHCOK MONACHO
pazbums Ha 08e epynnvl MAKuUM 00pa3oM, 4moobsl Kadxcovle 08a YYeHUKA, NONABUIUX 8 OOHY epynny, ObLIU 3HAKOMbl
MedHcdy coboll.

Pemenue. [TycTs Kax/pie 1BO€ 3HAKOMBIX COBEPILAT PYKONOXKaTHE. 3aUKCUPYEM JeCATEPBIX, TH00bIE ABOE U3 KOTOPBIX
3HaKoMbl. Ha30BEM UX cunumu, a OCTaIBHBIX JECATEPbIX — 3e1éHbimu. KaXblil U3 CHHUX 3HAKOM C JIEBATHIO CUHUMU
U, CTaJo OBITh, C MATHIO 3€TIEHBIMU. 3HAYUT, BCETO 3€JEHBIe coBepuImm ¢ cuHuMU 50 pykomokatuil. [TockonbKy B
CyMMe Yy 3e1€HBIX JOIKHO ObITh 14-10 = 140 pykonoxatuii, 90 n3 HUX NPUXOASTCS HA PyKOHOXKATHS 3€71EHBIX MEXITY
coOoit. Tak kak KakKIplid U3 3€JEHBIX MOT TOKATh PYKH TOJIBKO 9 3eNE€HBIM, OTCIO/A CIEIYET, YTO MEXKAY 3eJIEHBIMU
OBbLTH COBEpILIECHBI BCE BOZMOYKHBIE PYKOTIOXKATHS, TO €CTh KaXKIBIA U3 3€IEHBIX IPYKUT C KaXKABIM, YTO M 3aBEpILIACT
JI0Ka3aTeNbCTBO.

3amaua 4. /[ kaxcooeo namypanvho2o n > 1 0603nauum uepes n Haubobuull e2o denumeins, MEHbUUL CAMO20 YUCIA
n. [okasicume, umo 07151 6€CKOHEUHO MHOUX N YUCIO dnt0On+1 s167155€mcst MOUHbLM K8AOPAMOM.

Pemenue. 3ametnm, 9t0 Us+a20k+d7+420k = 3+210k+1+60k = 4+270K. Cpemu uncen Buma 4+270K comeprkarcst KBaapaTs
BCEX YHCE, JAIOIIUX OCTATOK 2 mpu AeneHud Ha 270, 3Ha4UT, KBaJIPATOB TAKOTO BUJIa OECKOHEYHO MHOTO, OTKY/a U
BBITEKAET YTBEPXKICHHE 3a/1aUH.

3anava 5. Ha nnockocmu pacnonodcenvl n keaopamos 2 x2 co cmoponamu, napaiieibHblMu KOOPOUHAmHbiM ocsam. Hu
O0UH U3 IMUX Keaopamoe He codepxcum yeumpa opyeo2o keaopama. Ilpsmoyeonvuux I1 co cmoponamu,
napanienbHolMu KOOPOUHAMHBIM OCAM, COOepicUum éce smu keaopamol. /Jokasxcume, umo nepumemp 11 ne menvuue

4n.

Pemenue. PasnnHyeM II0CKOCTh MPSMBIMY, IApAJIIEIbHBIMU KOOPIAUHATHBIM OCSIM, Ha KJIETOYKH cO cTOpoHOHU 1. M3
YCJIOBHSI CIIEIYET, YTO LIEHTPbI Pa3HbIX KBAIPAaTOB 2X2 HAXOAATCS B Pa3HbIX KieToukax. C Ipyroi CTOPOHBI, €CIH LIEHTP
KBajipaTa 2x2 HaXOJIUTCs B KJIETOYKE, TO 3Ta KJIETOYKA LEITUKOM JICKUT B KBajpate 2x2. M3 cka3aHHOro cieqyer, 4To
wiona b npsmoyroipHuka I1 He menbiie N. [Tycts ero cropons! paBust @ u b. Torna ero nmepumerp pasex 2(a+b), uro

TI0 HEPABEHCTBY O CPEIHHX He MeHbIIe 4+/ab > 4+/n | uto 1 TpeGoBaTOCh TOKA3aTH.



