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O maHHOII cepuu KHUT

B nammHoit cepuu KHUT MBI pa30MPAEM TEMbI, HEOOXOTUMBIE [IJIsT PEITEHUsT OJIAM-
MUATHBIX 337129 W TMPOCTO TPYIHBIE JJIsT CAMOCTOATEIHHOTO OcBoeHms. KHuura
OyZeT MoJie3Ha KaK JJIs ITKOJbHUKOB, CAMOCTOSATETBHO TOTOBSIIMXCA K OJIAM-
nuaJgaM o MareMaTuKe, TaK 1 /114 PyKOBOAUTe el MaTeMaTuieCKuxX KpyKKOB.

Komneumno, nkogpbHasi MaTeMaTHKa — NAJIeKO He BCA MaTeMaTHKa, HO JJIs TIO-
HUMaHUs HAIMUX KHUT BaM He noTpedyercs Oosiee riybOKMX 3HAHUA.

B mamem Kypce MHOrO TeM, IOTOMY 9TO, Pellias OJIMMITHA/THBIE 331391, YaCTO
[IPUXOIUTCS Pa30uPAThCH C HECKOJIbKUMH 110133 4a9aMu pa3uoro tuma. Hamnpu-
Mep, JIJIS PEIIeHns 3a/Ia9n, KaXKYIIeHcsd 9MCTO TeOMETPUIECKOM, MOXKET TTOHa-
J0OUTHCA KOMOMHATOPUKA, 3 I 33a9d HA TEOPHUIO YNCE — WHBAPUAHTHI U
npuaIUn Jupuxie.

B kax10it u3 paccMarpuBaeMbIX TEM €CTb TEOPETHYECKas YaCTh, JAIOIasd HO-
BBIfI MaTepraj WIN JOTOJHSIONIAA U3BECTHBINH. B KavecTBe MIIIIOCTPAITIN MbI
MPUBOIUM DEIIEHNE IBYX-TPEX 337a4 C TMOAPOOHBIMU MOSICHEHUSIMU. TakKe
HECKOJIBKO 3a/1ad IIpeJijiaraeM JJjid 3aKpeIjeHnsa, — UX DEIIeHUs IPUBEJIEeHbI B
KOHIIe KazKJIOW IJ1aBbl KHUTH.

Mpb1 pa30uIn Cepuio KHUT HA YPOBHU — IO 0OPA3ILy MEKIYHAPOIHBIX YPOBHEH
3HAHWS WHOCTPAHHOTO si3bika. [logemy mmenno tak? Bo-mepBhix, MBI paccKa-
3BIBAEM O «SI3bIKE» OJIMMMMAIHON Maremarwku. Kiraccumdeckoe pasbuenue 1o
KJIACCAM KAyKeTCs HaM HEAKTyaJbHbIM (3a4aCTyIO Jjis IOHUMAHUS TEMBbI JIO-



CTaTOYHO MATEMATUIECKUX 3HAHUIT yPOBHs Ha4Ya bHON 1mKOIbI). K ToMmy Ke,
TEMBI B KHUTAX «EPEIIETAI0TCsT», 1 0e3 MPOXOKIeHNs TeMbl ypoBHst Al mmHo-
[JIa 3aTPYJAHATEIBHO MOHITH Ty YK€ TeMy, PACIIupeHHyto Ha A2.

Yro ke BaM IIPEJACTOUT Ha KaXX/IOM M3 ypOBHeli”
JlaBaiiTe TO/Ib30BATHCS AHAJIOTUEH C MHOCTPAHHBIMU S3bIKAMU:

Yposeub Al. Bol nonumaere (B 001X 4e€prax) MHOCTPAHHYIO Pedb, MOXKETE
MTOTOBOPUTH O CEMbe, 3AHATUSAX, XO00M, MyTEIeCTBUIX, MOTOIe, KYMUTh ITO-
HuOyas. B 00ImeM, crangapTHBIN HAOOD TYPHUCTA.

Bor ymeere cripsiraTh 6a30Bble DIIATOJIbI, 3HAKOMBI ¢ PDA3JTUIHBIMUA BPEMEHAMMU !
Bac me BBomuT B crynop sonpoc «Kak mena?s. Ilosapasisito, y Bac Xopouui
ypoeerb A1l DTOro m0CTATOYHO IS BHIKWUBAHUSA.

Tak >Ke U B OJIMMIMAaJHON MaTeMaTHMKe — Bbl CMOXKETE «BBIKHTb» Ha
OJTMMIINAIAX HAYAIBHOTO yPOBHS, OHATH, 9TO OT BAC TPEOYeTCs B 331a9aX U
cdopmynuposars peenne. Ckopee Beero, s IOHUMAHU T€M 3TOIO yPOBHS
BaM He nOTPEOYIOTCs 3HAHUSI MATEMATHKU JaJblIe 1ectoro kaacca. (Sazada
MOKeT ObITh U3 OJuMIHa bl 11-10 Ki1acca, — METOMKA PElleHust He U3MEeHNT-
csl).

Ha yposme A2 BbI MOXKeTe OOCYINTD MPEANOYUTEHUs] B HCKYCCTBE, IIOTOBOPUTD
O KYJIbTYPHbBIX PA3JIMYUAX, OCHOBHBIX TEHJICHIMAX B OOIIECTBE U TAK JAJIee.

BbI cTpouTe C10:KHOCOYMHEHHBIE Mpeioxkenus («dro [lers, yeii nana pabora-
et B Ganke. 91 0 HEM y2Ke pacckasbIBaJl» ), MOXKETE HAIMCATD APYTy B (elicOyk,
paccka3aTh 00 OTIIyCKE U IIJIaHaX Ha Oymyiee, MOHATDH CYTh JIIOOOTO pa3roBopa
HA A3bIKE.

B oaumnmagHoii MmaremaTruke — Bbl MOXKeT€ OBICTPO PACIO3HATH, HA Ka-
KyIO TeMy, CKOpee BCEro, 3aJa4a U3 OJIUMITHAJIbI CPETHEr0 YPOBHSI, COCTABUTD
perrenne, OOORTH THIHIHbBIE OITHOKH B €ro odopmiennn. s moHnManusa TeM
9TOro ypOBHH BaM He 1oTpedyercs MareMarnvecKux 3Hanuil riybke 7-8 kiiac-
ca.

Branes s3pikoMm Ha yposHe B1, BbI MoyKeTe 00CYIUTH CAOKHBIN XapaKTep mpa-
6a0y1LKK, [IOCJIEAHUE HAYyYHbIe OTKPbITUs (C TOYKM 3PEHUs] HECIIELUAIUCTA) U
HoBoro mpesugenta Ppanrnuu. Bbl 3HAKOMBI C yC/TOBHBIM HAKJIOHEHHEM, 0e3
MOITOTOBKHU MOYKeTe ODIAThCsS B J1I000# ObITOBOM cuTyaruu. Hamo ormeTnTs,
9TO BpeMsi, HEOOXOIMMOE HA OBJIQ/IEHUE OYEPEIHBIM YPOBHEM, DACTET HEJTMHEl-
HO ¥ YBEJIUYHMBAETCS C TIOBBIIIEHUEM CIIOKHOCTH.

B oaumnmagHoit MaTeMaTHKe — Bbl yMEETE PEIIaTh 33/a4u OYTH U3 JII0-
6oro ee paszgena. Bo3aMO:KHO, 3TH pelreHus He BCEeraa WU3SIHBI, HO IJIs BaC
He TpeJCTaBdgeT TPyJa ONPEJeUTh CJIOKHOCTh 33Jla9i, & TaKXKe HCIOJIb30-
BaTh PEIIEHHUs, 3aTPATMBAIOIINE HECKOIBKO TeM. CKopee BCero, Bbl — MPUBED
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MaATEeMATUICCKUX OJIMMITUAJ, TEePEIJIn B CUJIBHYIO MAaTEMATUYIECKYIO KOy U
331y MBIBAETECH O TPOGECCUH, CBI3AHHON C MATEMATUKON. [I1s MOHMMaHMs TeM
9TOrO YPOBHS BaM, BEPOATHO, HE MOTPEOYeTCss 3HAHUH IKOJIHHON MAaTEeMATHKA
Boiire 9-10 kiacca.

Vposeub B2 — moporoBsiii ypoBeHb 115 MOCTYTIEHNST B WHOCTPAHHBIE YHUBED-
cuTerhbl. BbI CIIOCOOHBI JIOTHYECKH PACCYKIATh W apryMEHTHPOBATH MO3UIUIO
1o J11000# BocTpeOOBaHHOM B 00mecTBe TeMe. MozkeTe HancaTh CTaThio, OQu-
[MUAJBHOE MTUCHMO, O0bSICHATH TOYKY 3DEHHS KOJIJIEre U JIOKA3aTh €ro HelIPaBo-
ry. IIpocmoTp (uibMOB HA sI3bIKE OPUTHHAJA, KOHCIEKTUPOBAHUE U IOHHMA-
HHe paanonepenad He TMPeICTABIAET /s BaC CI0KHOCTH. «CBOOOIHOE B I€-
HUE S3BIKOM»> OOBIYHO MOIPA3yMEBAET KAaK pa3 ypoBeHb B2.

B osmmMmnmamHOl MaTeMaTHMKe — BEPOSTHO, BbI IPOILTH HA (PUHAT BCEPOC-
CHUICKON OJIMMIIMAJbI II0 MaTeMaTHKe.

o caemyromero yposas — C1 — moxomsat nemuorue. /s Toro, 9To0bI Xopowo
MPEIOIABATE WHOCTPAHHBIN 3bIK, TpeOyercs yposenb ne menee Cl. Kakoe-
TO KOJHMYECTBO MPENoIaBareseil MHOCTPAHHOIO s3bIKA UMEIOT KaK Pa3 3TOT
YPOBEHb, HO, K COXKAJIEHHUIO, ITO PEKOCTb, U OCTAJIbHbIE UMEIOT ypoBeHb B2
WJTA HUKE.

Yesosek #Ha ypoBHe Cl B COCTOSHWY MPOYECTh W MOHATH HAYJIHBIA TEKCT, BOC-
[IPUHATH PeYb C CUJAbHBIM aKIEHTOM, HaIuCaTh JOKJaJ WU JIUILJIOM Ha HMHO-
CTPAHHOM dA3bIKeE.

B oauMmnmaaHo# MaTeMaTHKe — CKOpee BCero, BbI MPu3Ep (puHaIa BCEpOC-
CHUICKON OJIMMIIHAIBI IO MaTEMATUKE, ¥ BCE BOKPYT 3HAIOT O Baiei Jilo0BU K
Hayke. Bbl mobbIBa/in Ha HECKOIBKHAX cOOPAaxX MO OJUMIINATHON MaTeMaTHKe M,
BO3MOKHO, OIpobOBan cebsi B KAIECTBE IPEIOIABATE .

C2 — ypoBenb 00pa30BaHHOTO HOCUTEISI-THHTBUCTA. OH B COCTOSTHUN BOCIIPU-
HAMATh U TPOU3BOIUTH TEKCTHI JIIOOBIX JKAHPOB — HAIKCATH POMAH, JTUCCEP-
TAIUIO, OJIFOTOBUTDH PEYb [IJIs HAyIHOU KOHMepeHun (hU3NKOB-5IEPIIUKOB 1
POTOB HCHPABJISITH OMUOKU B PEYU M TEKCTAX YPOKIEHHBIX HOCHTENEH si3bIKA.
Kak mpaBusio, nnocTpanmpsl cautaor obmagaresnss C2 CBOUM, TOJIBKO WHOTIA
MOTYT COMHEBATLCSI, U3 KAKOTO OH PErMOHa.

B osmmMmnimaHOT MaTeMaTHUKe — 3TO JIIOIH, KOTOPbIE HE TOJIbBKO CIIOCOOHBI
PeLIUTDb 3a/a41 JII0OOH CJIO2KHOCTH, HO U IIPHULYMbIBAIOT CBOU.

MpbI moApoOHO M MOCAEI0BATEILHO pa3bupaeM MarepuaJ. Ho mHOrma MBI 1103~
BOJIIeM cebe HEMHOIO TOIKCIEPUMEHTHPOBATH M MOKA3BIBAEM 33Ia9H, OTHO-
CATEJbHO TPYIHBIE M IMKOJLHUKOB CPEIHHX KJIACCOB. MBI crennaabHO He
BbLJIEJIsIeM UX 3BE3109KaMU. 3BE3/I0UYKY IIepe] 3a1a4aMy OObIYHO ILyTAl0T U Me-
MAI0T BEPUTH B CBOM CHJIBI, & BEIh KTO-TO W3 HE OYEHb OMBITHLIX MOT ObI TIOHSATH
3TH CJIOXKHBIE 330a49Ku. 151 60Jee OMBITHBIX OJIMMITHATHUKOB MOCIEI0BATE b
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HOE NPOYTEHUEe CepUU HAIIUX KHUT, HAUUHAA ¢ JAHHON, MO3BOJIUT OCBEXKUTDb U
yriayouTth 3uanust. VIM 3TH CIIOKHBIE 33/1a9KU OY/IyT NPUATHBIME TOJapKaMU
U OTKPOIOT yXOJdIlue B Jajb 3aMaH4YUuBble MaTeMaTUu4eCKue IPOCTOPHI.

O kHUTre, KOTOPYIO BbI Ceiidac dYuTaeTe

DTa KHUATA 110 YPOBHIO CJOKHOCTH PACCUMTAHA HA Y IEHUKOB 6-7 KJIaCCOB, KOTO-
pble HAUWHAIOT CBOM MYTH B OJIMMIHUATHON MaTeMaTuke. Boabirad JacTh TeM
HE TIOAPA3yMEBAET, YTO YUTATE]b MMEET JOCTATOYHBbIE 3HAHWS AJITeOphI WU
TeOMETPUH, HO HEKOTOPBIE KBAHTHI BCE-TaKM TPEOYIOT 3HAKOMCTBA, C OCHOBHBI-
Mu TeMamMu 7-ro Kjiaacca. Eciu BbI emé He meperniu B 7 KJIacc, ITO He CTPAIITHO.
MozxHO Oyner BEpHYTbCH K IMPOILYIIEHHBIM MECTaM II032Ke.

TpaﬂHHHOHHO 60,HI)H_H/IHCTBO OJIMMIINAQIHBIX 3aJa4 HE OCO6€HHO OPUBA3aHBI K
KJIacCy, MO9TOMY JIlaHHas KHUTa OygeT mojesna u crapieksaccaukam. (Heko-
TOPbIE U3 IIPEAJIO?KEHHBIX B KHHUI'€ 3a/1a4 ,ZLeI;‘ICTBI/ITeHbHO 6I>IJ'II/I IpeaIOXKEeHbL
B BapuUaHTaX OJIMMIIMAJ, 3a crapiuue Kjaccol). Kpome Toro, npobiaema 60sib-
IIAHCTBA PEOAT B TOM, 9TO 33a9aCTyIO0 OHU CHJIBHO IEPEYCJIOKHIAIOT PEIICHUE,
Ba)KHO MOHATH, KaK pEeIaTh 3aJa91 IIPOCTHIMA U U3ANTHBIMUA METOJaMMU. KHI/I—
ra pa3domTa Ha HECKOJIBLKO Pa3JesioB, 00beIWHEHHLIX oOIeil mnmeei. ITompob-
HOe pa3bmeHre Ha TeMbI BbI BUAUTE B comep:kanuu. Kaxkaplit pasmen, B CBOIO
odepesib, pa3dUT Ha HECKOJBKO «KBAHTOB», OPraHM30BAHHBIX CJIEAYIONIAM 00-
pa3oM: B [EPBOH YaCTU KaXKJOI'0 KBAaHTA PACCMOTPEHA TEOPUs, HOCBAIIEHHAS
JAHHOI TeMme, a TaKyKe MPUBEICHO MOAPOOHOE PelieHre HEeCKOIbKUX TUIOBBIX
3a,0a4.

Bropast yacTb KBaHTa — 33Ja4YHUK—<«3aJaBAJIbHUK» 110 JaHHON TeMe, s KarxK-
JIOA M3 33,184 KOTOPOro yKas3aH MCTOYHUK. Pelnenue 3aj1a4 U3 3a1aBajbHUKA
MOYKHO TIPOYUTATH, HATPUMED, B YKA3AHHBIX MCTOUYHUKAX (HA cafite mMaTeMa-
TUYECKOTO MPA3IHUKA, WJIM JAPYroil OJMMINAIBI WIH B YKA3AHHOW KHWTE, HA
cajire problems.ru). TakxKe, naHHOE M3JAHUE ITON KHUI'M BKJIOYAET B CeOs
JIOIOJIHATEIbHYIO KHUT'Y C PEIIeHHsMH 33/a4 U3 3a1aBabHUKA.

Tperbst yacTh KBAHTA — HECKOJHKO 33129 JIJIT CAMOCTOSATETLHOTO PEITEHNUS.
Pan w3 Hux — aBTOpPCKWE W OHU BIEPBBIE YBHUAAT CBET WMEHHO 37ech. Vx
pellleHns MpuBeJeHbl B KOHIe KHUTH. He yauBasiiTech, ecim Kakasa-ToO 33/1a9a
BCTPETUTCS HECKOJILKO Pa3 B Pa3HLIX TEMaX. JTO O3HAYAET, YTO €8 MOXKHO
pemuTh pa3HbIMU METOIAMU.

OmmvnuaIHbIe 331a491, BKIIOYEHHBIE B JAHHOE TIOCOOME, NMEIOT MAPKUPOBKY
tuna «l'ox.Kmacc.Homeps. Hampumep, 3amada ¢ ormeTkoit « Maremarudecknii
npa3aauk 2010.6.4» — 3to 3amava mox HOMepoM 4 u3 BapuaHTa 3a 6 Kiacc
Maremaruuaeckoro npa3aanka 2010 rozga.
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Vkazanue HOMEPA 33a9H U3 OJIUMITHATHI TO3BOJISIET COCTABUTD TPEICTABIEHNE
0 €€ CJIOKHOCTH: UeM OOJIbIIE HOMED 33a4d, TEM OHA, KaK MPABUJIO, TPY/IHEE.
Ha Maremarudeckom npasaauke u Typaupe Apxumena 0ObIYHO [IPEIIaraeTcs
10 IIEeCTh 3334, Ha ['0pOaCKOi yCTHON ONMMMIINaae — IeBSITh.

Hcnonb30BaHHasdA JIUTEPATYPA

Mbl HAUMHAEM CIUCOK PEKOMEHIOBAHHON W WCMOJIB30BAHHONW JIMTEPATYPHI C
KHUTH [6], KOTOpast, HECMOTPsI Ha TO, YTO ObIIa W3maHa Gosbine 30 Jer Ha3a,
SIBJISIETCS KJIACCHYECKOH BO BCEX CMBICIAX. Bps nu Halaércsa xoTs Obl OIUH
MOOeIUTETb MEXK TyHAPOIHON OMMMIMAIBI OT KOMaH bl Poccuu, KOoTopbIit ObI
eé He uuras. Mbl TOXKe NPUCOEIMHAEMC K PEKOMEHIALMAM 00sg3aTe/bHO eé
LPOYUTATD.

Kuura [11] Beiaep:kaia y»Ke TP M3JTaHUS W COAEPKUT MAaTEPUAbI HOIYJISAP-
Heiieii B Mockse (4 He TOJIBKO) osmMiuaibl « Maremarudeckuii Ipa3aHuKy, B
KOTOPO#l IPHHUMAIOT yYacTHe yYeHUKHU MIeCThIX U ceAbMbIX Kiaccos. Ilocaen-
Hee, TpeTbe u3jlanue, cojepkut 3aja4u g0 2008 roja.

Jpyroit momyAapHBI TYPHUP MATEMATHKOB 5-I0 W 6-TO Kjlacca — BECEHHUM
rypuup Apxumena. Emy nocssiena kuura [4], B KOTOpoii coGpaHbl Bee 3a1a4u
1o 2008 roma BKIIOYATEIHHO.

ITocne mxombHOrO 3Tana Beepoccuiickoit OuMmnuaibl 0 MATEMATHKE CIIELyeT
paiioHHBIH (MyHUIMIAIBHBIH) Ta. XOTs MEeCTHKIACCHUKA U CeMUKJIACCHUKN
JINIIEHBI BO3MOXKHOCTHU BBIATH B PETMOHAIBHBIC 3TAIbI IO CBOMM KJIaccaM, KO-
TOPBIE HAYMHAIOT IIPOBOJIATLCA TOJBKO C BOCbMBIX KJIaCCOB, HO IOy YUTh OIBLIT
OJIMMIIMA/IHON MATEeMATHKU OHU MOy T. B Kuure [2] — MHOro 3a1a4 paffoHHOrO
3Tana, B TOM YHCJIE W JJId MIKOJbHUKOB, HaUWHasA ¢ 6-To kjacca. Eé mepsad
I71aBa TMOCBAIIEHa PEIIeHUI0 KIACCHIeCKUX 3a1a9 OJMMIINAIHON MaTeMaTUKH.

C sroii KHUrO# nEepekuKaercs [1], B KOTOPOIi puBeieHbl U pa300paHbl 3312491
MockoBckoit obnacraoi onumuuaasl ¢ 1992 mo 2003 rompi.

3aaun HA TEOPUIO YUCEJT YACTO MPEJACTABISIOT OOJIBITYIO CJI0KHOCTD JJIsT N3Y-
qaronux. B kuure [3] umeercs Teopernyueckuii MaTepuasl ¥ MHOIO CAMUX 33124,
Wurepecuo, aro nocieguss, 19-a 3anada B EI'D kak pa3 B OCHOBHOM TOCBs-
IIEHA 33[29aM HA TEOPHUIO YUCEN, XOTd €8 PEIIeHUe 9acTO JOCTYIIHO YICHUKAM
6-7 KJIaccOB MpWM HaJJIeKallei TmoAroTOBKe.

Xorg kuura [7] B OCHOBHOM paccuMTaHa Ha IKOJIbHUKOB 8-11 KiraccoB, MeTOIbI,
KOTOPbIE TaM PAaCCMATPUBAIOTCs, OYIyT MOJE3HbI BCEM HW3YYAIONIAM OJIMMIIH-
AJHYI0O MATEMATHUKY.

Ilo OTZEJIbHBIM pa3aejlaM MaTE€MaTHUuKH, HeO6XO,Z[I/IMbIM JJId PEIIEHuA OJTUMIINA-
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aIHBIX 3324, TOYKE HAMKMCAHO MHOTO XOPOIIUX KHUT M cTaTeil B JKypHAaJax.
XopoIuM BBeIEHHEM B MATEMATHIECKYIO WHIYKITUIO MOYKET CJIyKUTh, HAITPHU-
mep, nebosbinasg kuura [10], mo npunnuny Kpaiinero — crarba [8]. Bupouew,
HA PA3JIMYHbIE TEMbI, HAC WHTEPECYIOIIne, OYeHb MHOIO KHHUT B CBOE BpeMsd
ObLI0 OImyOIMKOBAaHO B cepun «bubmmoredka KBanray, OIuH CIHCOK KOTOPBIX,
BEPOSTHO, TOTPEOOBAJ ObI IECATOK CTpaHuIl. TeM He MeHee Mbl HUKAK HE MO-
JKeM TIPOIYCTHTh KHHUTY [9] w3 3T0ii cepuu, comeprkartyo 1001 mHTEpecHYIO
3alady JJ1d 5-8-X KJIACCOB.

s pemrenus 33724 BaXKHO HE TOJIBKO 3HATH M IIOHUMATh WJI€U PEIIeHUs, HO
yMETh BJIQIETh TEXHUYECKUMU HABBIKAMU, IJIsT U€ro TpedyeTcs Tepepernarhb
MHOIO TEXHHYECKHX 3a71a4, KOTOPHIX, K NPUMEPY, OY€Hb MHOTO B [5].

Ha mekoropbie medarHbie Marepuasbl COCIATHCS SABHBIM 00PA30M HE ITOJIY4H-
JIOCh, TAK KaK OHU, K COXKAJIEHHIO, He ObLIN W3/1aHbI NN Ke He ObLIn HallJeHbI
B MPOJA’Ke B BUJE KHUT U OPOIIOp (HO CYIIECTBYIOT HO CAfTax OJUMIIHAL).
ODTO OTHOCHUTCS K MATEpPHUAIAM yPATbCKUX TYPHUPOB IOHBIX MATEMATHKOB, K
3UMHEMY Typy TypHupa Apxumesna, Hauwnas ¢ 2012 roga m K MarepuaiaM
Topoackoit ycTHO#I MaTeMaTHIecKol OMMMINAAILI 171 6—7 KJIaCCOB C MOMEH-
ra eé noxsienus (2002 ron). Hageemest, uro nybiukaius 5TUX MAaTepPUaJIOB B
JIAHHO KHUTE MO3BOJIUT PACIIUPUTEH UX Teorpaduio.

baaronapaocTu

3a onucanve ypoBHEH S3bIKOBBIX KOMIIETEHIINI W 3apOXKIEHNE UIEU O MOI00-
HOM pa3Jie/ieHuy KHUT 1o oiuMmuaanoit maremaruke — Hamexxny CokonoBy
(eé caiir — http://sokolova.pro/), npenomasaresns no (hbpaHiy3cKOMy U UTa-
JIbSTHCKOMY SI3BbIKAM.

3a TEXHUYECKYIO CTOPOHY BOITPOCA aBTOPHI cepaedno biaroaapst Hukury Iep-
IIIyKOBA, HAIIIETO aJMUHHUCTpaTOpa Git.

3a Bépcrky B TEX u koppekimio — Mapuio Tapacesuu.
3a MpaBKW C TOYKH 3PEHUsI PYCCKOTO sI3bIKA M YUTAEMOCTH TeKcTa — Apuera.

3a mpe/IoyKEeHHbIE TPABKY B U3JI0KEHUH MATEPHATIA U OeTa—TeCTUPOBAHIE Ma-
TepHUAaJIOB KHUI'U, ABTOPAM XO4eTCs OCOOEHHO BbLIEIUTD HEOLIEHUMbIH BKJIA/]

MEMEPUHA NTbK PA3BOIOBA  JIMUT-
KAmA /TaBuA PUs

KPABYEHKO CEPTEA PA3Bo0BA IBAHA
CoJsiiaToBO COoHU VTaukon AJIMHBI
I'roMOBA Boruca ByTEHKO Erora
BEYEP AHACTACUU JInucoBA IIETPA
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XynoxxecTBeHHOE 0(DOPMIIEHIE KHUTY BBITOTHUATIA 3aMedaTebHBIH HIITTIOCTPA-
rop Cama Baank (http://www.instagram.com /sasha.blanc).

Takzke aBTOPHI HJIATOAAPAT BCEX CBOUX yUYEHUKOB—BIOXHOBHUTENEH, CBOUX KOJI-
Jster, a rakzke Becb Kosuiektus HPUTO MOTU 3a HeoneHuMyIo MOJIEPKKY B
MPOIIeCCe HATMCAHUS W W3TAHUS TAHHON KHUTH.

Bropoe nzmanmne

Bo BTOpOM u3MaHWM MAHHOW KHUTH, UCIPABJIEHHOM W JOMOJTHEHHOM, MBI IO-
MEHsIJIN U3JI02KEHNEe HEKOTOPBIX TeM Ha Oojiee BEPHOE METOIWYECKU U IIPOCTOE
A7 guraresid. Takzke, ObLI 3HAYATETLHO MepepaboTaH 33 aBAJHHUK B CTO-
POHY JIydIIIero COOTBETCTBUS CJOKHOCTH W AJEKBATHOCTU TEM U3JIOXKEHHOMY
MaTepuaJly, B TOM YNCJe, HEKOTOPhIE 33/1a491 OBbLIN TIePEHECEHbl B CJIEY IO
TOM JAHHOU Cepuu KHUT.

B cBs3u ¢ 6osbImM KOJIMYECTBOM 3aIIPOCOB, K JAHHOMY H3/IAHUIO TEIEPD IIPH-
JlaraeTcst JOTOJHUTEbHAST KHUTA—PEIIEOHUK C PEIIeHNSIMY BCEX 3aa4, TPeJl-
JIOKEHHBIX B 33/IaBAJIbHUKE.
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I'maBa 1

Hauajna onnmMmnmaaHoii
MaTeMaTUuKNI

B nanHO# ry1aBe HpuBeeHbl 33491 € JOCTATOYHO MHTYUTHBHBIMU METO/AMU
odopMIeHusT pertennii, He TPEOYIOMUMEU CrennpUIeCKuX 3HAHUIA.

3/1eCch PaCcCMATPUBAIOTCS TAKUE TEMbI, KAK MPUMEPHbI U KOHCTPYKIUH, Mepe-
JINBaHWs, Pa3pe3aHusl W B3BENIMBAHUsA. UTOOBI pellleHre 33/a49d 3aCYUTAJN
[IOJTHOCTHIO, OOBIYHO JOCTATOYHO IIPUBECTU AJTOPUTM, IIOKA3ATh, KAK pa3pe-
3aTh GUTYPKY, 9TOOBI OHA YIOBIETBOPSIA KAKOMY-JIN0O0 YCIOBHUIO, JINOO MPOCTO
MIPUBECTH MPUMEDP MJIM KOHTPIIPUMED.

1 Paspe3annga

Marepuana aag pa3bopa Ha 3aHATHHI
Sagaun Ha pa3pe3aHue — OIHU W3 CAMBIX MPOCTHIX B OPOPMJIEHUH 331349 HA,

onmMIuaIaxX. B 3aBUCHMOCTH OT MPABUIBHOCTHU MOy Y€HHOTO PUCYHKA, O0OBIt-
HO M0 KPHUTEPUAM 33 JAHHYIO 3334y MOXKHO TOayduTb wim (0 6asios, uin
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mostHbI Oast. PaccMorpum mpuMep w3 pafloOHHOM OJMMIHMAILI IO MATEMATH-
Ke.

3amayva 1.1.1. Pazpexpre urypy Ha pUCyHKE cIpaBa Ha

YIOJIKKA

Pewenue. B mamHoit 3amade HaM yiKe m3BecTHa (opma (uryp, Ha KOTOpbHIE
MBI JIOJIZKHBI PA3Pe3aTh UCXOAHYIO, IOITOMY MbI MOYXKEM IOJIYYUTh CJIE/LYTOIIEee
perrenue.

OO6bIYHO B 33/la9aX HA pa3pe3anue reomerpudeckue ¢u-
TypPBI HA3bIBAIOTCS PABHBIMU, €CJTH UX MOXKHO HAJIOXKUTH
JPYT HA APYra TakK, YTOOBI OHU TOJHOCTHIO COBIIAJIA.

Bo3MoXKHO, 3T0 MPOU30WAET MOCTE <«IIEePEBOPAYUBAHUSTY OyMarXKKW, U3 KOTO-
poit ouu BhIpe3anbl. Hampumep, Gurypsl, n3obparkeHHbIe CIPaBa, sIBASIOTCH,
€ TOYKM 3PEHHs] KJIACCUYECKUX 33/1a49 HA Pa3pe3aHue, PABHBIMU.

Wnorna 3amaqn Ha pa3dpe3anne TPUHUMAIOT HEMHOTO JIPYTO#l BU/I.

3amaua 1.1.2. Pa3pexbre purypy, moayaeHnyo u3 mpsi-
MOYTOJIbHUKA 4 X 5 BbIPE3aHUEM YEeTbIPEX YIVIOBBIX KJIETOK
1 x 1, ma Tpm gacTw, He ABIAIONINECT KBaJIpaTaMu, TaK,
9TOOBI U3 ITUX YACTEH MOXKHO OBLIO CJIOKWUTH KBaIPAaT.

Pewerue. YTobbI permuTh 3a1a9y, B KOTOPOil W3 YacTeil OnHOi (DUrypbl HAI0
MOJIYYUTH APYTYI0, CTOUT BHAYATE OMPEIEUThCs, KAKYI0 UMEHHO (DUTYDPY MbI
JOJIZKHBI TOTyIuTh. IlogcanTaemM KOIUIecTBO KJIETOK B HCXOmHOM durype. Nx
16. MBI JOIKHBI TIOJIYYUTH KBAAPAT, & 9TO 3HAYUT, UTO MOJYIEHHBIH KBAIPAT
JIOJI’KeH ObITh pa3mepa 4 X 4.
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Bynem meITaThest TOHATH, KAKNUE YACTH OCTAHYTCS HA CBOMX Me-
cTax, pucysi KBaJpaT Ha JaHHOU (urype, BHAYAJE TOMBITAB-

IIACH «33/IeTh» KaK MOXKHO OOJBINYI0 €€ miomaab. Tak Kak

durypa cuMMerpudHa, TOJIYy9uM Claeayommii pucyHok. Torma,
OCTABUB IEJIOH OOIMYI0 C KBApaToM (PUrypy, moJIyduM Tpedy-
eMoe pa3pe3aHune M COOPAHHBIM W3 ITUX JacTel KBaIpar.

O

BriBaroT 3a1a4u, B KOTOPHIX HA PA3PE3aHUs HATIOKEHBI JOMOTHUTEIbHBIE OrPa-
HUYEHUS.

Bagaua 1.1.3. («Maremaruveckuit npasaauk» — 2011.6.2) Paspexbre kBa-
par 6 X 6 KJIeTOK Ha yrOJKU U3 TPEX KIETOK TaK, YTOObI HUKAKWE 2 yrOJaKa He
00pa30BBIBAIN MPAMOYTOJBHUK 2 X 3.

Pewenue. B 3amauax mogoOHBIX THIIOB HET KOHKPETHBIX METOIOB PEIeHUs,
JIOCTATOYHO KCIOJb30BATH 3/IPABBIA CMbBICT U JOIUKY W, TaKUM 0Opa3oM, jie-
JIaTh HEKWil «OCMBICJIEHHBIH Tepedbopy. Hampumep, qoctaTodno 66ICTPO MOKHO
MOHATH, 9TO (PUTYPA, KOTOPAS «33TEBAET» YTJIOBYIO KJIETKY, HE MOYKET CTOATH
TaK

5 a JOJIZKHaA CTOATH TOJIBKO TaK:

IloBTOPMB paccyKaeHus g BCeX YETHIPEX YTJIOB JOCKHW 6 Ha 6, MBI, TAKUM
obpas3om, yxke «BbIpe3ajny u3 KBaapara 4 ¢durypku. [lomeiraBmmcs 3aKpbITh
KJIETKY 1, mostyaum, 9TO PUTypKa MONKET JIeXKaTh, HAIPUMED, KAK MOKA3AHO
Ha pHUCyHKe. 3aTeM monpo0yeM 3aKpbITh KJIETKY 2, OTKYy/a MOJIyYaeM €JIiH-
CTBEHHbBI BapWaHT, HE NpoTUBOpedalmit ycaosuio. Ilorom 3akpoem KieTKy

3.

Jlasiee, TakyIo K€ KAPTUHKY MOJIYy9IUM B KaXKIOM YTJIy.

18



3amaBaJIbHUK

3agaua 1.1.4. («Maremaruyeckuit upasauuk» — 2012.6.1) Pazpexxbre pamky
Ha 16 paBHBIX YacCTeii.

Bagauya 1.1.5. (Topozxckas ycrHas mMaremarwdeckas OoJuMIMana s 6—7
kiaccoB — 2012.6.1) TTokaxkure, Kak paspe3arb KBaapar pa3MepoM 5 X 5 KJie-
TOK Ha «yT'OJIKH» H.II/IpI/IHOﬁ B OZIHY KJIETKY TakK, LITO6I)I BCE «YT'OJIKN» COCTOAJIN
U3 PA3HOrO KOJUYECTBA KJIETOK. ([IJIMHBI «CTOPOH» yTOJIKA MOTYT OBITH KaK
OJIMHAKOBBIMU, TaK U PABJIUIHBIMA).

Bagaua 1.1.6. («Maremaruveckuii npazaauk» — 2011.7.1) Ha pucynke au-
2Ke TpuBeneH pParMeHT MO3AWKH, KOTOPasi COCTOUT W3 POMOWKOB JIBYX BHUJIOB:
«IIAPOKUX» W «y3Kux». Hapucyiite, Kak 110 JUHUAM MO3aUKHU BbIpe3arhb Hu-
L'YPY, COCTOLIIYIO POBHO U3 3 <IUUPOKUX» U 8 «y3Kux» pombuxos. (Purypa ne
JIOJIZKHA, PACTIAJATHCS HA YACTH. )
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Bagaua 1.1.7. («Maremarudeckuii npasauuk» — 2015.1) Yuopubiit Bacs xo-
Tel W3 KJIeTJ9aToil JOCKH 8 X 8 BbIpe3aTh 12 mpAMOYTOIbHUKOB 1 X 2 Tak,
4TOOBI U3 OCTABIIEHCs YACTH JOCKU HEBO3MOXKHO OBLIO BBIPE3ATH IPSAMOYTOJIb-
nuk 1x3. (Pe3arb MOKHO TOJILKO 110 jiuHusAM cerku). 11y Hero 31o nosuyuunocs!
IlokaxkuTe Ha PUCYHKE, KAK OH MOT 3TO CIETIATh.

3agaua 1.1.8. («Maremaruveckuii npazaauk» — 2016.1) 3akpacere Ha pu-
CYHKE OJIHY KJIETKY U HE3aKPALICHHYIO YaCTh Pa3pesKbTe [0 JIMHUAM CEeTKU Ha
IIBE OIMHAKOBBIE YACTH.

Bagaua 1.1.9. («Maremaruueckuii npasaauks> — 2016.7.1) MasbBuna Beje-
sa Byparuno pa3spesarb KBajpar Ha 7 IPAMOYTOJbHUKOB (HE00sd3aTeIbHO pas-
JIMYHBIX), y KAXKIOTO W3 KOTOPBIX OHA CTOPOHA B IBA pas3a GoJbile APyTOii.
Boinosinumo Ju 310 3ajanue?

Bagaua 1.1.10. (Topoxckas ycrHasg mMareMarndeckas oJuMmuaza s 6—7
kiaccoB — 2004.7.1) HapucyiiTe mecTuyrojbHUK, KOTOPBIA JKIOPU HE CMOXKET
paspe3arb Ha JBA YE€THIPEXYTOJIbHUAKA.

Bagaua 1.1.11. («Maremaruyeckuii npa3auuk» — 2003.7.1) Ha kiergaroit
OyMmare HapucoBaH KBajparT. MI3BecTHO, 4TO ero MOXKHO pa3pe3aThb Ha IpsSMO-
yTOMbHUKH PasmMepoM 1 X 6 xmerok. JJokazkuTe, 94TO 3TOT KBAAPAT MOXKHO
TaK’Ke pa3pesarh Ha YTOJIKN W3 TPEX KJETOK.

Sagaua 1.1.12. («<Maremaruyeckuii npaszauuk» — 2006.6.2) Paspexbre du-
rypy Ha JIB€ OJIMHAKOBBIE (COBNAJAIONINE TP HAJIOKEHUW) IACTH.
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Bagaua 1.1.13. («Maremarudeckuii npasauuk» — 2009.6.2) Paspexbre bu-
rypy, H300pakéHHYIO Ha PHCYHKE, HA BOCEMb OJMHAKOBBIX 9ACTEl.

Bagaua 1.1.14. («Maremaruueckuii npasguuks> — 2002.6.2;7.2) Hesnaiika
paspesan (pUrypy Ha TPEXKIETOYHbIE U YeThIPEXKJIeTOYHbIe YIOIKK, HAPUCO-
BaHHBIE CIIPaBa OT Heé. CKOMBKO TPEXKIETOYHBIX YTOJIKOB MOLJIO MOy YUThCA !

Bagaua 1.1.15. («Maremaruueckuii npasaauk» — 1995.6.2) Paspexbre
u306parKEHHYI0 Ha pUCYHKe (PUTYpy Ha JIBe OIMHAKOBBIC YaCTH.

AN AN

Bagava 1.1.16. (Topouckas ycrHas mareMarndeckas OoJuMuuaia s 6—7
kaccos — 2008.6.2) Paspexbre (hurypy ¢ BbIpE3aHHBIM KBAIPATUKOM HA, JIBE
O/IMHAKOBBIE YACTH, U3 KOTOPHIX MOXKHO COCTaBUTH BTOpYyIO durypy. Yactu
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pasperniaeTcs U TOBOPAYNBATH, M IEPEBOPAYNBATE.

iR

Bagaua 1.1.17. (Topojckas ycTHag mMaTeMarwdeckas OJuUMIuazia s 6—7
kimaccoB — 2006.6.2) obasbre K durype, u3o0pazkéHHONW Ha DPUCYHKE, JBE
KyieTKu (110 JIMHUSIM CETKH) TaK, 9TO0bI IOCJIE ITOrO 66 MOXKHO ObLIO pa3pe3arhb
110 JIMHKUAM CETKHU Ha JBE PABHbIE YaCTHU.

Bagaua 1.1.18. («Maremaruyeckuii upasauuk» — 1999.7.2) Paspexbre bu-
rypy (10 rpaHUIaM KJIETOK) Ha TPU PaBHBIE (OIUHAKOBBIE MO (POPME U BEJIH-
Y1HE) YaCTH.

Bagaua 1.1.19. («Maremaruueckuii npasauuk» — 2006.7.2) Paspexbre
300paKEHHBIN HA PUCYHKE NATUYTOJHHUK HA JIBE OJMHAKOBBIE (COBIIAIAI0-
IIU€e TIPY HAJIOKEHUW) IACTH.

Bagaua 1.1.20. (Typuup Apxumena — 2012.2) Tpebyercs pazburb y4acrox
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3eMJIM Ha 8 OIMHAKOBBIX JIAYHBIX yIaCTKOB (TO €CTh COBNAIAMONINX KaK TI0 TLJIO0-
maau, Tak u 1no ¢dpopme). I'paHuipl yIacTKOB JOMKHBI IIPOXOJUTD 110 JIMHUAM
CeTKU, HA KaXKJIOM yJacTKe JIOKEH PACIoIaraTbCsa JOMUK.
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3agaua 1.1.21. («Maremarnueckuii npazanuk» — 2012.7.2) Ksagpar pas-
pe3ajii Ha HECKOJbKO dacreil. IlepesioyKuB 3Tu 4acTw, U3 HUX BCEX CJIOKUIIU
TPEYTOJIbHUK. 3aTe€M K 9TUM YacTAM J00aBUIN emié 0aHy (PUTrypKy — U OKa3a-
JIOCh, YTO U3 HOBOI'O HAOOpa (PUI'YPOK TOXKE MOKHO CJIOXKHTDH KaK KBaJIpPaT, TAK
u rpeyrosbuuk. [Tokaxkure, kKak Takoe MOrio 6bl pousoiitu (Hapucyiite, Kak
WMEHHO 3THU JIBa KBAJPAaTa W JBA TPEYTOJIBHUKA MOTJIH OBl OBITH COCTABJIEHBI
u3 HUrypoK).

Bagaua 1.1.22. (Topojckas ycTHasg MaTeMaTwdecKas OJUMNUaLa Ijid 6—7
kiaccos — 2008.7.2) Ksaapar pa3pe3asu Ha JBEHAIATH IPIMOYTOJIbHBIX TPe-
YTOJBHUKOB. MOIyT JId [EeCaTh U3 HUX OKA3aThCsA PABHBIMH APYT APYTY, a JIBa
OCTaBILINXCS — OTJINYATbCd M OT HUX, U APYL OT apyra?

Bagaua 1.1.23. (Topouckas ycrHas mMareMarndeckas OJuMIuaza i 6—7
kyaccoB — 2006.7.2) Paspexpre durypy, u3006paxKEénnyio Ha PUCYHKE, HA JBe
OJIMHAKOBBIE YaCTU TpeMs crocobamu (pe3aTh MOXKHO TOJBKO TI0 JIMHUAM CeT-

Bagaua 1.1.24. («Maremaruyueckuii npa3anuky — 1991.6.3) Kak ogaum nps-
MOJUHEHHBIM PAa3Pe30M PACCeUb JBA JIEZKAIUX HA CKOBOPO/IE KBAIPATHBIX OJIH-
HA HA JIBE PABHBIC YACTH KAXKIbINT

Bagaua 1.1.25. (Topouckas ycrHas mareMarudeckas oJuMnuaia s 6—7
knaccoB — 2003.6.3) Cymecrsyer Jiu 10-yrojibHUK, KOTOPbIH MO2KHO Pa3pe3ars
HA 5 TPEyroJHLHUKOB?

3agaua 1.1.26. («Maremaruueckuii mpasmuuk» — 2008.6.4) Paspexbre
KaKOU-HUOYIb KBaJApaT Ha KBAJPATHUKHU JIBYX DPA3HBIX PAa3MEPOB TakK, YTOOBI
MAaJIEHBKUX OBLTO CTOBKO YK€, CKOJBKO U OOBIINX.

Bagaua 1.1.27. («Maremaruveckuii npasauuk» — 2017.6.4) Paspexbre bu-
rypy Ha JBEHAJIATH OJMHAKOBBIX 9ACTEi.
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Bagaua 1.1.28. (Topoxckas ycrHas mMareMarndeckas oJuMmnuaza s 6—7
kiaccoB — 2013.6.5) Mauexa npukasajia 30iylIKe CLIUTb KBAIPATHOE OJesJI0
U3 MATH TPSIMOYTOJIBHBIX KYCKOB TAaK, YTOOBI JIJIMHBI CTOPOH BCEX KYCKOB OBLIN
MOTIAPHO PA3JIUYHBI M COCTABJISAN IIETI0€ YUCI0 Arotimos. CMoxker i 30/IyIiKa
BBINIOJTHUTH 331aHue 6e3 momomn (pern-KpEcTHOi?

Bagaua 1.1.29. («<Maremarudeckuii npasanuk» — 2015.6.4;7.3) Paspexbre
HaPUCOBAHHBI IIECTUYTOJILHUK Ha YeThIpe OJuHAaKOBLIe (burypul. Pesars Mox-
HO TOJIbKO IO JIMHUAM CETKH.

Bagaua 1.1.30. (Topoxckas ycrHasg mMareMarndeckas oJuMmuaza s 6—7
kiaccoB — 2005.7.3) Paspexbre 110 Kieroukam KBagpar 5 X 5 Ha TPU 4acTu C
PABHBIMU IEPUMETPAMU.

Bagaga 1.1.31. («Maremaruyeckuii upazauuk» — 2003.6.4) IIpsamoyrosnbuuk
paspesan Ha HECKOJILKO TPSMOYTOIBHAKOB, MEPAMETP KasKIOTO U3 KOTOPHIX —
[eJIOE YMCJIO METPOB. BEpHO /!, 9TO MepuMeTp MCXOMHOTO MPAMOYTOJIBHAKA, —
TOXKE T[EJI0€ YUCJIO METPOB?

Bagaua 1.1.32. («<Maremaruyeckuii npa3auuk» — 1998.6.4) Paspexbre bu-
rypy, H300paKEHHyI0 Ha PUCYHKE, Ha JIBE 9aCTH, U3 KOTOPBIX MOYKHO CJIOZKHTh
TPEyTOJIbHEK.
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Bagaua 1.1.33. («Maremaruueckuii npasauuk» — 1997.6.4) Paspexbre
u300parKEHHYI0 HA PUCYHKE JOCKY Ha 4YeThbIpe OJUHAKOBbIE HaCTU TaK, 4YTO-
Obl KazK/lasd M3 HUX COJepKasia TPU 3allTPUXOBAHHbIC KIETKU.
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3agaua 1.1.34. («Maremaruyeckuii npazaauk» — 2003.7.4) IIpsamoyronbauk
pa3pe3asin MecThI0 BEPTUKAIBHBIMU U TECThI0 TOPU30HTAJIBHBIMU PA3PE3aMu
Ha 49 NPAMOYTOTHHUKOB, KAK MOKA3aHO HA pUCyHKe HuxKe. OKazamoch, 9TO
[IEPUMETD KaXKJOr0 U3 IOJIY YUBIIUXCH MPAMOYTOJbHIKOB — II€JI0€ YHCJIO MEeT-
pos. Obg3aTeIbHO JIU EPUMETD UCXOAHOIO IPAMOYTIOJIbHUKA, — LEJI0€ TUCJIO
MeTpoB?

3agaua 1.1.35. («Maremaruyeckuii npa3auuks — 2003.7.4) Cymecrsyer
JIeCATUYTOMBHUK,, KOTOPBIN OXHON MPsAMONl MOXKHO pa3douTh Ha 6 dacreit?

Bagaua 1.1.36. («Maremaruueckuii npasgauk» — 1994.6.5) Paspexbre
KBaIpaT HA TPH YACTH, W3 KOTOPHIX MOYKHO CJIOKUTH TPEYTOJLHUK C TpeMsi
OCTPBLIMU YIJIAMU M TPeMsl Pa3IMYHLIMU CTOPOHAMU.
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Bagaua 1.1.37. («Maremarndeckuii Mpa3iHUK»
— 2010.6.5) Cama pa3pe3as HIAXMATHYIO JOCKY
8 X 8 o rpaHuNaM KaeToK Ha 30 IpAMOYTrOJIbHIKOB
TaK, YTOOBI PABHBIE TPIMOYTOJBHUKN HE COTPUKA-
caJnch Jaxke yriaamu (pucyHok Huxke). Ilombrraii-
TeCh YIYUIIUTb €ro JOCTUKEeHUe, Pa3pe3aB JIOCKY
Ha OoJbIIee IHUCIO MPAMOYTOJIBHUKOB C COOJIOIe-
HUEM TOT'O K€ YCJIOBUS.

3agaua 1.1.38. («Maremarugeckuii npasaauk> — 1996.6.5) Moxuo Jju pas-
pe3aTh Ha YE€ThIPE OCTPOYTOJIbHBIX TPEYTOJbHUKA: &) KAKOH-HUOYIb BBITYKJIbLil
UATUYTOJIBHUK; 6) IPABUJIbHBIA NATUYOIBHUK !

Bagaga 1.1.39. (Topoackasi ycraas MareMaruyeckas
omuMmaza 1y 6—7 kmaccos — 2009.6.5) Paspexbre du-
rypy Ha PUCYHKE Ha TPH PaBHbIE 4acTu (He 06A3aTe/IbHO 110
smausaM cerku). (PaBHbIME HA3BIBAIOTCS YaCTH, KOTOPHIE
MOXKHO COBMECTUTH, HAJOXKWB Apyr Ha Apyra. Ilpu stom
4aCTU MOXKHO 1I0BOPAYMBATH U LIEPEBOPAYUBATb. )

Bagava 1.1.40. (Topouckas ycrHas mareMarddeckas oJuMmuuaia s 6—7
kymaccos — 2013.7.5) Pazpexkbre 10 KJIETOUYKAM KBaJApaT 7 X 7 Ha JEBATH TPs-
MOYTOJIbHUKOB (He 00A3aTe/IbHO PA3JIMIHbIX ), U3 KOTOPBIX MOXKHO OyIer CJio-
KHUTh JTI000#H TMPAMOYTOJBHUK CO CTOPOHAMH, He IMIPEBOCXOIAIIIAME 7.

Bagaua 1.1.41. («Maremaruueckuii npasauuk» — 1995.7.6) Paspexbre
n300pakEHHy0 (PUTypPy HA OBE YaCTH, U3 KOTOPBIX MOXKHO CJIOXKHTH LIEJIbIH
KBaJjpar 8 X 8.

3agaua 1.1.42. (Topoxckas ycTHasg MaTeMaTHYecKasl OJUMNUAIA I 6—7
kiaccoB — 2010.6.7) Bacs HasbiBaeT NpaMOYTOJLHUK, CTOPOHBI KOTOPOTrO OT-
Jqudatorcs Ha 1, nowmu—xkeadpamom. (Hanpumep, npgMOyroabHUK CO CTOPO-
Hamu 5 u 6 — 310 nouyru-kBazapar.) CyliecTByer Jiu IMOYTU—KBaIPAT, KOTOPbIIl
MOXKHO paspe3arb Ha 2010 nouru-KBaaparon?
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3agaua 1.1.43. (Topoxckas ycTHasg MaTeMaTudecKas OJUMIUALA Ijd 6—7
kyaccoB — 2016.6.8) Ha CKOJIbKO paBHBIX BOCHMHUYTOJLHUKOB MOXKHO pa3pe-
3aTh KBaApar pazmepom 8 X 87 (Bce paspesbl JOMKHBL IPOXOAUTH 110 JIMHUIM
CeTKH. )

Bagaua 1.1.44. (Topoackas ycrHas maremaruye-
cKas osumuuaia s 6—7 kiuaccos — 2011.6.9) Hdu-
Ma, pa3pe3aJl KapTOHHBIN KBaApaT 8 X 8 M0 rpaHuIam
KJIETOK Ha, IIeCTh Jacreil (cM. pucynok). Oka3anoch,
YTO KBA/IPAT OCTAJICH KPENKUM: €CJIN IMOJIOXKUTH ero
HA CTOJI U NOTSHYTH (BJIOJIb CTOJIA) 3a JIOOYI0 4acThb

B JIIOOOM HAIIPABJIEHWH, TO BECh KBAJAPAT MOTAHETCS
BMecCTe ¢ 9T0i1 9acThio. [lokakuTe, Kak pa3pe3arh Ta-
KOl KBaJIPAT MO TPAHUIAM KJIETOK HEe MEHee, 9eM Ha,
27 gacreil, 9TO0BI KBaJpPAT OCTABAJICA KPEIKUM W B
KazkJI0i yacTu ObLI10 He 6ojiee 16 KIeTOK.

Bagava 1.1.45. (Topouckas ycrHas mMareMarudeckas oJuMmuuaia s 6—7
kiaccos — 2009.6.9) [an xBazapar 2n X 2n. Bacsa 3akpammsaeT B HEM JIBE JIIO-
onle kaeTku. Beerma sm Ilers cmoxker paspesarh 3TOT KB3ApaT Ha IBE paBHbBIE
YacTU TakK, 9YTOOLI 3aKPAallleHHbIe KJIETKU ObLIU B PA3HBLIX IOJOBAHKAX?

3agadumn O CAaMOCTOSTEJILHOTO PeIIeHIs

3amagya 1.1. Byksoit «I's nHa3zweBaercs kierdaras ¢burypa, COCTOAMAS U3
2,3,4,... KJIETOK, WAYIIUX TOAPSI, W eIIé OIHON KJIETKHU, UMEOIeil 0OIyio
CTOPOHY C OJHOI M3 KPAWHUX KJIETOK:

Nwmeercs Habop, cocrositnii u3 OykB «I'», B KOTOpoM puUrypa Kaxkaoro pasmepa
BCTpedaeTcs PpoBHO 10 sBa pasa. CocraBbre KBajapar 8 X 8 u3 ¢uryp nabopa
TaK, 9TOOBI HEe OBLTIO (PUTI'YPHI KAKOIO-TO Pa3Mepa, UCIOIb30BAHHON POBHO OJINH
pas.

Bagaua 1.2. Oaun aBcTpUiiCKuil Xy I0KHUK 1 Kaprorpad, CUus B TIOPbME 3a
2160111 B IUBHOM, OY9€Hb XOTeJ caesarh dgJiar s cBoeit opranusarnuu. OH 11a-
HUPOBAJI, YTOOBI (bJIar OB KBAIPATHBIM, PA3MEPOM 5 Ha 5 METPOB, C IBIPKOM
B camMoM IieHTpe pa3dmepom 1 uHa 1 merp. OaHAKO B €ro pacnopsyKeHNN NMeJICS
JIVIITH MPSIMOYTOJIFHBIN KYCOK TKAHU pa3MepoM 6 Ha 4 MeTpa ¢ Pa3/JIMHOBKOMN IO
KBa/IPATHOM CeTKe ITaroM B 1 MeTp, JJUHUU KOTOPO# ObLIN APAIeIbHBI CTOPO-
HaM MPSMOYTOJIbHUKA U HAYMHAJIUCH OT HUX. TaKKe eMy XOTeJIOCh Pa3pe3arb
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UCXOIHBIN KyCOK He 0ojiee, 4eM Ha 4 9acTu, KOTOPhIE €Ié U BI0DABOK TOJIK-
HBI OBLITH OBITH OAUHAKOBBIMHU, ITOOBI UX IPOINE OBLIO MPATaTh, a Pa3pe3bl OH
XOTeJI JesiaTh TOJILKO IO JMHHUSM pa3nuHoBku. K ToMy ke, eciu crpazka 3a-
MeTn1a Obl y Hero KyCKM TKaHU MPAMOYTOJIbHOI (POpMBI, OHA OBI cpa3y MOIIa
€ero 3amn0403purh. [loMmorure MOJIOAOMY Y€JI0OBEKY CIPABUTBLCS C ITOM 3a1a4ei.

3amada 1.3. Uwmetorca upsamoyroabaukn 1 X 1,1 x 2, 1 x 3,...,1 x 13. Co-
CTaBbTE U3 HUX MPSIMOYTOJIBHUK, KayKIast CTOPOHA KOTOPOTO OOJIBITIE € INHHUIIHI.
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2 B3sBeummmBaunuga

Marepuana ajg pa3zdopa Ha 3aHATAN

Ecan BbI yY49aCTBOBaAJIX B OJIMMIIMA/IaX PaHEe, TO HaBEPHAKA CTAJKHBAJIHUCH C
3aJa9aMU Ha B3BETITUBAHUA.

OHu, KaK IPABUIIO, CBOAATCS K IMOUCKY 38 KOHEYHOE YHMCJIO B3BEIUBAHMIT IIpei-
MeTa, OTAMYAIOMEroCs OT OCTANIbHBIX 1O Becy. [lomck ocymecTBusgerca myTém
onepauuii CpaBHEHMs KAK OJMHOYHBIX JIEMEHTOB, TaK W TPYII 3JEMEHTOB,
Mexy coBoii unu ¢ rupsmu oupeaenéunoro seca. IIpu srom Moryr ucnosuas3o-
BAThCsI BECHI, OTJINYAIONIAECS TT0 CBOMM BO3MOYKHOCTsIM. CaMmbIil pocToit ciry-
Yajii — JaledHble BECHI, MO3BOJISIONIIE CPDABHIBATH OOEKTHI MM IPYIIIBI 00b-
eKTOB MKy cO00M (KaK ¢ MCIOIB30BAHUEM THPh, TAK B 0€3, 9TO OrOBapHBAa-
eTcsd B yCJIOBUU 33/a4N ).

IIpocTeiimmeit 3amadeit HA ITY TEMY SIBISIETCA CJIETYIOIIA.

3amaua 1.2.1. Ecth 3 BHemHe OIMHAKOBBIE KOHQETHI, M3 KOTOPHIX OJHA,
HeBkycHas (6osiee Jiérkas, noromy 4uro 6e3 Haumuku). Kak ¢ momoripio ua-
IIIeYHBIX BECOB 0€3 MMpb BBIAEINTH HEBKYCHYIO KOHeTy 3a 1 B3peruBamne?

Brauase pazbepémcsi, 9TO TaKoe daledHble BeChbl 663 TUPb W 9TO OHU YMEIOT.

OHO# M3 caMBbIX PACTPOCTPAHEHHBIX ONMMTUOOK YIAIINXCS HA, OJTUMITHAIAX STBJISI-
ercs yOeXKIEHHOCTD, YTO €CJIU Mbl HE BHIUM, HA CKOJIBKO KOHKPETHO TsiyKeJee
OJIHA, YaIlla BECOB, TO YK MOHATH, B KAKOM U3 JBYX B3BEIIUBAHUN UaIla «Iie-
peBelIuBaia CUIbHEee», Mbl MOXKEM. 33 TaKOe «PeIlleHUue» KIOPU CTABUT HOJIb
0aJLIoB.

Taxxke, K COXKAJIEHUIO, OONBITHHCTBO YyIACTHUKOB OJIMMITHA,T IPY PENTeHUN 3a-
JIAYN HA B3BEINBAHNE KATETOPUIECKH HE MOHUMAIOT, KaK €0 IMPaBUILHO 0pop-
MUTbD.

Pewenue. IIponymepyem KOH(MDETHI ¥ MOJOXKWM HA, PA3JAIHBIE YAl BECOB
koHdery HOMep 1 n koHdery HOMEp 2. BO3MOXKHBI Tpu Cydas.

1. Ecsin nepeBecuia gama ¢ kouderoit Homep 1, 3Ha4uT HEBKYCHON SBJISETCS
koH(eTa HOMED 2.

2. Ecnu mepepecuiia gaiia ¢ KOHMETol HOMEp 2, 3HAYUT HEBKYCHO sIBJISIETCS
koH(pera HOMED 1.
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3. Ecnu Ha Becax yCTaHOBHJIOCH PABEHCTBO, TO HEBKYCHOMN SBJISETCS OCTABIIIA-
sica koudera — xoudera HOMED 3.

Pemenne 3amauun mocsie mepebopa BCeX CIydaeB siBsSeTCs 3aKOHUYeHHbIM. He
3a0y/IbTe YKa3aTh BCE BOBMOXKHBIE CJIy4dau, MOTEPsi OJIHOTO, JIAXKE OUE€BHJIHOTO,
HA BaIll B3I, CIydasi, MOXKET JINIIUTH BAC OAJIIOB 34 33Ja4y, B TOM YUCTIE U
BCEX. U

Muorma Hem3BecTHO, jerde Wid TsKejiee OCTAIBHBIX OOBEKT, KOTOPBIA HAI0
naiitu. Paccmorpum ciemyromyio 3a1ady.

3agaua 1.2.2. Cpeau 4eTbipéx MOHET POBHO OziHa (basibiiuBas (IPUIEM HEU3-
BECTHO, JIErYe JIM ITa MOHETa WM TsxKesee Hacrosueil). Kak Bblienurs eé ¢
MTOMOIIBIO JBYX B3BEITUBAHWI HA, JAIIEYHBIX Becax 0e3 ruph?

Pewenue. Oguanm u3 MeTOI0B 0POPMIICHNS PEIIEHNUS MOJOOHDBIX 34149 STBJISA-
eTcd cXeMa BO3MOXKHBIX JIeHCTBHIA.

Cxema B3BemuBaHUi 1151 @ @ @ @

@ —aJibiinBas @ —asbliuBas @ —dasnbiuBas @ —aJibiinBast
O

Taxke, B 33/1a4aX Ha B3BEIMINBAHUS YCJIOBUE MOMKET TTOMEHATHCS TIOCPEICTBOM
JT00ABJIEHUS «UCIOPYEHHOCTH» BECOB, TIOKA3BIBAIOIINX KAKOE-TO MCKAYKEHUE.
Hampumep, Bechbl MOryT MOKAa3bIBATH PABHOBECHE TIPHU BCEX CIydasix, KOTZA
BeCa HA OT/JETHHBIX YAIaX OTJIMIAIOTCS MEHEee, 9eM Ha, KAKOe-JIN00 KOJIUIeCTBO
rpamMm. Tak:ke, HAIpuUMep, B YCJIOBHE MOXKET OBITh BBEIEH (PUKCHPOBAHHBIM
HAOOp TUPb, KOTOPBIE TOXKE MOYKHO HUCIOJIB30BATh.

Tak:ke, 3a/Ja49a Ha B3BEIINBAHWE MOXKET OBITH JaHa M I OOBITHBIX BECOB,
TTOKAa3bIBAIOIIINX BEC.
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3amaga 1.2.3. Koposto mpuHecan eXXeroJHyio JaHb — M0 OJHOMY MEIKY C
30JI0TBIMUA MOHETAMU OT KazK 10l m3 10 mMpOBUHITNIT €ro KOPOJIEBCTBA, HO TaitHAs
cayxkba ToHecsa, 9TO B OZHOM U3 MEINIKOB MOHETHI (hasibIuBhie, Becsdinue 9
rpaMum (BO BCEX Ke OCTaJIbHbIX — OJIMHAKOBbBIE U Becsiue 10 rpamm). Y KopoJis
€CTb JIOpOrue I0Ka3blBalolye TOYHbII BeC 3aMOPCKUe BeCbl, KOTOPbIE OH MOXKeT
MCTIOTH30BATh JINITh eAMHOXKIbI. KaKk KOpOJio HAlTH MeMOK ¢ (hbabITHBLIMA
moneTaMu? (B KaxKI0M MeIke MOHET GOJIbIIIOe KOJIMUIECTBO. )

Pewenue. Pemarh mTanHyIo 3329y, MOKHO, OIMUPASICh HA MTPOTUBOPEYIUE OXKH-
JnaemMoro Beca (eciu Obl BCe MOHETHI ObLIM HACTOSMIIUMK) U PEATHHOIO, 110JIy-
YEHHOrO u3-3a (hasbIIUBbIX MOHET. Hampumep, Mbl MOXKEM B3sTh U3 KazKJIOTO
MeITKa Pa3Hoe KOJMYIEeCTBO MOHET: M3 TepBOro 1 MOHETY, U3 BTOPOTro 2 W T. 1.
Eciu 6b1 danpmmBbix MOHET He ObLIO, Bechl moka3anu Obl Bec B 550 rpamm
(1+2+---410)-10). Ommaxo, nammane GaTbIMBEIX MOHET CHU3HT €TO JI0
550 — z, rme * — HOMEp MemiKa ¢ (PAJBINUBBEIMA MOHETAMH. O

Ecsm Bbl BCTpermsiv THO 33734, C KOTOPHIM Bbl DaHee HE BCTPEYAJHUCh, HE
BOJTHYHTECH, 8 MPOCTO TONpOodyiTe CBOM CUIbI!

3ajaBaJIbHUK

3agaua 1.2.4. (Toponckas ycrHas MareMaTwdecKas OJUMIHANA Iad 6—7
kimaccos — 2002.7.1) B mabope u3 10 rupek Jo0ble 4eThIpE TUPHKH MEPEBe-
IIUBAIOT JIIOOBIE TPU W3 OCTABIMINXCs. BepHO Jjin, 9TO JII0ObIe TPU TUPbKU U3
3TOro HabOpa IEPEBEIINBAIOT JIFOOLIE 1B U3 OCTABIIUXCH CEMH?!

Bagaua 1.2.5. («Maremarnaeckuii npa3guuks — 2017.7.2) YV anrekapst ecrb
TPU TUPBKH, C TIOMONIHIO KOTOPBIX OH OJTHOMY noKymnareto orBecust 100 T itoga,
apyromy — 101 r méxa, a rperbemy — 102 r nepekucu Bogopozna. ['upbku on
CTaBWJI BCET/Ia Ha OJIHY |allly BECOB, a TOBap — Ha Apyryoo. Morio au ObIThH
TaK, YTO KaxkKjas rupbka jerde 90 r?

Bagaua 1.2.6. (Mynununaababiii sTan Beepoccuiickoil omMImaIbl KO/ Ib-
aukoB — 2005-2006.7.3) Y nposaBiia €CTb CTPEJIOYHbIE BECHI J|jIsi B3BEIINBa-
HHS caxapa ¢ AByMs Jamkamu. Becbl MoryT mokassBaTh Bec oT 0 10 5 kr. Ilpn
9TOM Caxap MOXKHO KJIACTh TOJbKO HA JIEBYIO YAIlKy, a4 THPHA MOYKHO CTABUTD
Ha JII00yI0 n3 AByX 4ariek. Kakoe HanMeHbIee KOJTUIECTBO MUPh JTOCTATOTHO
UMeTh TPOJABILY, YTOOBI B3BECUTH JIF000€ KOIUIecTBO caxapa ot 0 mo 25 xr?

3agaua 1.2.7. (Typuup Apxumena — 2016.5) Ha crose Tpu caurka 3051012
BecoM B 3, 4 u 5 r. Ha KaxK/IoM CIuTKe yKa3aH BEC, HO HAIIMCUH MOTYT ObITDH
nmepenyTanbl. Bec CIUTKOB MOXKHO CPABHHUBATH HA YAIIEYHLIX Becax 0€3 Tmpb,
HO B MOMEHT B3BELIMBaHUs HA OHY M3 4amiek (1:00y10) npbiraerT HeBUIAUMBbIIL
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raom BecoM B 1 . Kak, cmemas mHe 60jiee IBYX B3BEIIWBAHUN, BBISCHUTH MPA-
BUJILHBIA BEC XOTsI ObI OTHOTO CIINTKA?

Bagauya 1.2.8. (Topozackas ycrHas MareMaTwdecKas OJUMIMAIA g 6—7
kinaccoB — 2017.6.6) Yerbipe BHEIHe OJUMHAKOBbIE MOHETKHU BecaT 1, 2, 3 u
4 rpamma. MozkHO Jjii 32 9eThIpe B3BEIIMBAHUS HA YAIIEYHBIX Becax 0e3 rupb
y3HATbh, KAKas U3 HUX CKOJIbKO BECUT?

Bagava 1.2.9. (Mynununaabubiii 3ran Beepoccuiickoil osmuMmima/ibl 1KOJIb-
aukoB — 2007-2008.7.2) B konmike jexar 30 MOHET, Cpei KOTOPBIX 2 (hasib-
IIUBBIE: OJTHA Jlerde HacToAmmX Ha 0,5 T, Ipyras jerde Hacrosmux Ha 1 . Kak
C TIOMOINBIO ABYX B3BEIIMBAHUN HA JANTEIHBIX Becax 0e3 rupb OmpeaeanTb 14
HACTOAIIMX MOHET?

Bagaua 1.2.10. (Topoxuckas ycrHasg mMareMarndeckas oJuMnuaza s 6—7
ksaccoB — 2008.6.7) FOBenup usroroBus 6 0OJMHAKOBBIX 110 BU/LY CePeOPsIHBbIX
ykpamenuit maccoit 22 r, 23 1, 24 1, 32 1, 34 r 1 36 T ¥ TOPYIUT CBOEMY
MOIMACTEPHI0 BHIONTH HA KAYKIOM YKpalleHuu ero mMaccy. Moxker i 1oBeaup
3a JBA B3BEITUBAHWS HA YaIIEYHBIX BECAX 0€3 CTPEJIOK U TUPEK OMPEIE/UTh,
HE MEPeIryTal JTU MOJMACTEPhE YKPAIICHUS !

Sagaua 1.2.11. (Myunununasnbubiii 3ran Beepoccuiickoil omMMnuaibl mkoJb-
HUKOB — 1998-1999.8.2) V danpmuBoMoHer4drKa ecTh 40 BHEIIHE OMHAKOBBIX
MOHET, CPeii KOTOPBIX 2 (PATbIINBBIE — OHH Jierde, IeM OCTAJIbHbBIE, U BECSIT
onrHaKOBO. Kak ¢ mOMOIIBIO ABYX B3BEITUBAHU HA YAITEUHBIX BECAX O€3 THPh
orobparh 20 HACTOAIINX?

Bagaua 1.2.12. (Topojckas ycTHasg MaTeMarudecKas OJUMNUAIa Ijid 6—7
kiaccoB — 2011.6.8) U3secTHo, uro cpeau 63 mouer ecth 7 dasbmmBbix. Bee
danblIuBble MOHETHI BECAT OJMHAKOBO, BCE HACTOMIINE MOHETHI TAKXKE BECST
OJIMHAKOBO, U (rajblinBas MOHETa Jjerde Hacrosieid. Kak 3a rpu B3BeluBanus
HA 4allleYHbIX Becax 0e3 I'Mpb OLPEIEUTh 7 HACTOAIMX MOHET?

Bagaga 1.2.13. (Topouckas ycrHas mareMarudeckas oJuMmuuaia s 6—7
kaccoB — 2015.6.9) Ecrb 13 307101 u 14 cepeOpAHBIX MOHET, U3 KOTOPBIX
poBHO onHA dasbimBasi. MI3BecTHO, 9TO ecmu daIbIuBas MOHETa — 30JI0Tas,
TO OHA JIerde HACTOSIIEH, TaK KaK CIe/aHa U3 MEHBIIEro KOJUIecTBa 30J10Ta,
a ecnu (anpmmBasg MOHETa — cepeOpsiHasi, TO OHA TAXKeJee HACTOSIIEH, Tak
KaK crenana u3 Oojee IEMEBOro m TsKEmoro merasia. Kak Haiitu gasbinm-
BYIO MOHETY 3a TP B3BEIIUBAHUS Ha YANICYHBIX Becax 0e3 rupb? (Hacrosmue
30JI0TBIE MOHETHI BECAT OJWHAKOBO M HACTOSIINE CEePeOpPSHbIE MOHETHI BECST
OJIMHAKOBO. )

Bagaua 1.2.14. (Peruonanbubiii 3tan Beepoccuiickoil ouMImMabl KO Ib-
aukoB — 2009.8.4) Nwmerorcsa vameunbie Becbl 1 100 MOHET, Cpeay KOTOPBIX
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HEeCKOJBKO (6osbmie 0, Ho Menbiie 99) danbuuBbix MoHeT. Bee damnbimmsbie
MOHETHI BECAT OIMHAKOBO, BCE HACTOAIINE TOXKE BECAT OJUHAKOBO, IIPU ITOM
danbmmBasg MOHeTa Jierde HacTosimeil. MoXKHO Je/iaTh B3BEIUBAHUE HA Be-
cax, 3aIJIATUB TIepe/]] B3BEITUBAHUEM OJHY U3 MOHeT. JloKaxKuTe, 9T0 MOXKHO C
rapaHTueil 00HAPYKUTH HACTOLAILYIO MOHETY.

3agadn A8 CAMOCTOATEJIbHOTO PEIIeHIs

3amava 1.4. Ectb 9 BHeliHe OMMHAKOBBIX KOH(ET, 13 KOTOPHIX OJHA HEBKYC-
Has (6Gosiee Jérkas, moToMy 4To 6€3 HaduHKM). Kak ¢ [MOMOIIBIO YalledHbix
Becos 0e3 rupb BbLIAEIUTH HEBKYCHYIO KOH(bery 3a 2 B3BelunBanus’

Bagava 1.5. Cpeuu cemu moner umerorcs 2 dasbliusbie (6osee jgérkue). 3a
3 B3BEIIMBAHUS HA YAIICYHLIX BECAX 0€3 THPh ompenenauTe o6e (pajIbIIUBLIC
MOHETHI.

3agaua 1.6. Cpenu 9 moreT poBHO o/Ha QabinuBas (HEU3BECTHO, JIErYe OHA
uim TaKesee nacrosieii). Kak onpeaesuTs eé ¢ IoMOIIbio TPEX B3BENIUBAHUIL
Ha JallleYHbIX Becax 0e3 rupb?

3amayva 1.7. Ecre 9 kr 3epra u gameunbie Bechl ¢ rupbkoit B 200 rpamm. Kak
C MOMOIIIBIO 3 B3BEIIMBAHUI OTMEPUTH POBHO 2 Kr 3epHa’

3amayga 1.8. Y 6o0pa-xpanureis 3epHa ecTb 6 Tupb C HAHECEHHOI MAPKUPOB-
koit 1,2, 3,4, 5 u 6 kr. OHAKO OH 110JI03DEBAET, YTO Y JIBYX I'MPb MOXKeT ObITh
mepenyTaHa MapKupoBKa. KKak mpu moMoIy IByX B3BEIINBAHUN HA, JAIETHBIX
Becax, HA KOTOPBIX MOXKHO CPaBHUTH BECA JIOOBIX T'PYII THPb, OMPEIE/IUTh,
BepHa JiM JaHHAs MapKupoBKa? ['MpH M3rOTOBJIEHBI W3 PA3HBIX MATEPHUATIOB,
[IO3TOMY «HA IJIa3» ONPEEJIUTh JAHHYIO HH(MOPMAIUIO OH HE MOXKET.
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3 IlepenuBanus

Marepuana ajg pa3zdopa Ha 3aHATAN

O/1Ha U3 ONMMITMAIHBIX TEM, YCJIOBHS 33J1a9 KOTOPOH BBI3BIBAIOT MHOI'O BOIIPO-
COB y HE3HAKOMBIX C JAHHOH CHeu@UKOil MKOJTLHUKOB, CBI3aHa C 3aJadaMu
Ha TIepeInBaHUA. HI/I)KQ npuBeJeHa OJHa M3 CaMBbIX U3BECTHBIX — TaK Ha3bI-
Baemas 3amada Ilyaccona. 3naMeHuThIM (DpaHIy3CKUil MAaTEMATHK, MEXAHUK U
dusuk Cumeon enu Ilyaccon (1781 — 1840) peruus 3Ty 3a1a4y B IOHOCTH U
BIIOCJIEACTBUU YTBEP2KAAJ, YTO KUMEHHO OHa HO6y,ZLI/IJ'[a €ero CTaTb MaTeMaTHUKOM.

3amayva 1.3.1. Baag umeer 12 1 M0s0Ka U XO4UeT BBIMATDH ero mososuuy. Ho
y HEro eCTb TOJIbKO 8-JUTPOBBIH U 5-mATPOBLIH cocyabl. Kakum obpaszom emy
orMeputh 6 7

Pewenue. TUMMIHBIM pellieHreM He 3HAKOMOTO C JIAHHON TeMOl yYaCTHUKA
OIMMTIHUA/IBI SBJISETCs cieayforiee: «Biamy ciemyer OTIuTh TOJOBUHY U3 JIBE-
HaJIATUIITPOBOTO COCYAA B BOCBMUJIATPOBBIN. 12 : 2 = 6, 3HAUNT, y HAC €CTh
6 JIUTPOB>.

K coxasennio, 3a JaHHOE pelieHue, NMPU BCEM JKeJIAHWM, HU OIHOro Oasiia
moyanTh He Bbiiger. Kak 3agacryio ObIBaeT, B yCJIOBHM 3373490 HE YKA3AHO
TO, UTO ABTOPBHI CUUTAIOT OYEBUIHBIM — & MMEHHO, YTO BCE€ COCYAbl y HAC
SABJIAIOTCH HENPO3PAYHBIMU W JAKe TAKOW (POPMbI, UTO MOHATH, HACKOIHKO
OHM 3aTOJIHEHBI, He TTPEICTABIAETCA BO3MOXKHBIM.

EnuncrBennble geficTBUs, KOTOPBIE SIBIASIOTCSA JOCTYITHBIMA — 3TO BBLIUTD Te-
JITKOM BCE COAEPIKUMOE U3 OJHOTO COCYAA B APYTOl MJIM HAJIUTH B COCY/T, CTOJIb-
KO, CKOJIbKO B HEro IIOMEeCTUTCH.

CrargapTHBIM METOIOM O(POPMIICHHS PEITeHNA TaKUX 33,19 sIBJISIETCS TTOCTPO-
eHne TabJINIIBI, MOKA3BIBAIOIIEH, KAKOe KOJNIECTBO XKUIKOCTH COMEPKUTCS Ha,
KaXKJIOM Trare B KaxK/IOM U3 COCYIOB.

Hanpuwmep, perenne JaHHONH 330391 MOXKXHO O(DOPMUTH TaK.

Pa3mep cocyna | 12 | 8 | 5
Tar 0 121010
IMar 1 4 |81]0
[MTar 2 4 |31]5
Tar 3 9 3]0
IMTar 4 9 |03
[Mlar 5 1 (8|3
Tar 6 1 16|5
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DT0 MOXKHO pacnmudpoBaTh CIEAYIOMUM 00pa30M: Ha MEPBOM IITare MbI Ha-
TOJTHSIEM TIOJTHOCTBIO 8-JIMTPOBBINM COCY/, HAa BTOPOM — BBIIMBAEM, CKOJIBKO
MTOMECTHUTCS, U3 8-TUTPOBOTO B H-TUTPOBBIA U T. [I. O

Paccvorpum cremytornyio 3amady.

3agaua 1.3.2. 370it mar Kpoko6o6p Baputr 3esnbe. Ha mocsiennem sramne o
JIOJZKEH J100aBUTH POBHO 4 MusuiuiauTpa MEPTBOM BOzbl. K coxkanenwio, o
MPHUIIE K POIHUKY MEPTBON BOIBI TOJHKO C KOJOAMU B 3 MUJLIMJIWTPA U B
5 vummnmutpoB. Kak crour moctymuts KpokoOoOpy, 9T00BI TOBAPUTH CBOE
3esibe?

Pewenue. B nanuoil 3a/a4e pelieHne M0JHOCTHIO HAIIOMUHAET IIPE/IbLIYyIIEe,
€JIMHCTBEHHOE, MOXKHO y4eCTb, YTO O0ObEM OJHOIO U3 COCYJOB — DPOJHUKA —
HeorpaHwdeH. MBI MOKEM yYUTHIBATH WM HE YINTHIBATH ITOT <«BUPTYaJIb-
HBIfI» COCyJ| B HaIeit TaduIe, Ha Oy 9€HHbINA AT 9TO TIOBJIUITH HE JTOJIZKHO.
Ecau Bam y/100Hee y4IUTHIBATH, TO HEOIDAHHYEHHOCTH POJHHUKA JIyUIlle BCEro
0003HAYUTH 3HAKOM «OECKOHEYHOCTb» — OO.

Pazmep cocyna
Tar O
IITar 1
ITar 2
IITar 3
Tar 4
Tar 5
ITar 6

8883883 28|8
B OO NN ot O

IIpu pemennn 3a4a4 Ha TEPEIUBAHNAS BayKHO YIATHIBATH, 9TO €CJIU HA KAKOM-
TO IIare y BacC IIOBTOPUJICH OJUH U3 MPEJbLIYIIUX — TO Bbl ABHO I/Ie-TO YTO-TO
[IepeyCIoXKHAeTe U UAETE HE TY/IA. O

3amaBaJIbHUK

Bagaga 1.3.3. («Maremarudeckuii npasgauks — 2006.6.4) Tans crour na
Gepery peuku. ¥ Heé ecTh JBa TUIMHSIHBIX KYBITHHA: OMWH — HA 5 JINTPOB,
a mpo BTOpoii TaHs MOMHHUT JIMIBb TO, YTO OH BMEIIAET TO JHU 3, TO Ju 4
surpa. ITomornte Tane onpeaesanTs EMKOCTh BTOPOTO KyBINHHA. (3arisiabBas
B KYBIIIHH, HEJIb3s MOHAT, CKOJBKO B HEM BOJIBL. )

Bagaua 1.3.4. (Bceepoccuiickas onumnuaga mkoasaukos — 2014.5.3) Kax or-
MepHUTH 8 JI BOJIbI, HAXOAACh OKOJIO PEKH U UMesl JIBA Beapa BMeCTHMOCThIO 10
Jau 6 (841 BOIBL JIOJIZKHO 1IOJIyYUTHCH B OJHOM BeJpe)?
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3agaua 1.3.5. (Bceepoccuiickas onumnuaga mkoabHuKoB — 2014.6.3) Kaxk or-
MepUuTh 2 J1 BOJIbI, HAXOJAACh OKOJIO PEKH W WMes JIBA BeJapa BMeCTUMOCThI0 10
au 6 a? (Isa surpa BOAbI JOJIZKHBI OJIYIUTbCA B OJHOM BEJpE.)

Bagada 1.3.6. (MockoBckas mMaremaTwdeckas onuMmuaga — 1964.9.2) B n
CTAKaHAX JOCTATOYHO GOJIBUION BMECTUTEILHOCTH HAJIUTO NOPOBHY BOAbI. Pa3-
pelaercs mepesauBarh u3 J000r0 CrakaHa B JIH00OI APYrofl CTOJIBKO BOABL,
CKOJILKO MMeeTcsT B 9TOM mnocaeareM. IIpn Kakux n MOYKHO 33 KOHEYHOE UNCII0
IIArOB CJIMTh BOJY B OJMH CTaKaH?

3agaun g caMOCTOATEILHOTO PEHIeHUs

3amaga 1.9. B 6ouke 16 ¢ nosoBunOi juTpoB Bapenbs. Kak owmrh u3 neé
6 JTUTPOB C TTOMOIIBIO JIEBATUIUTPOBOTO BEJIPA W MSITUIMTPOBOTO OUIOHAT

3amaga 1.10. ToBopsit, uro Benukwmii depHOKHIKHUK Vorann dDaycr, u3y-
Yyasi TPYIbl, IYJA0M CIHACEHHBIE U3 AJIEKCaHIPUNCKOM OUOIMOTEKN BO BpeMs €€
pa3pylieHns, HATKHYJICS HA JAPEBHUI MAHYCKPHUIIT, B KOTOPOM OIUCHIBAJICS Pe-
[IENT W3TOTOBJIEHHS IUKCHPA OECCMEPTHs, i KOTOPOro ObLIM HEOOXOTHUMbI
CNE3bI JIPAKOHOB, KPOKOAMJIOB U KOTOB. C TPy/I0M JI0OBIB BCE 9TH MHIPEUEH-
o1, DayCcT BEpHYJCS B CBOIO J1AOOPATOPUIO C G-JUTPOBOI CKIISTHKOM, ITOBEPXY
HAITOJITHEHHOHN CJIe3aMu JIpakoHa, 4-JTMTPOBOM, HATOJHEHHON cjie3aMU KPOKO-
JIWJIOB, U H-INTPOBOI — cjie3aMu KOTOB. TakiKe B €r0 paCHOpSKEHUU UMEJICS
mycToit 8-TuTpoBbIit cocyn. 3enbs beccmepTus Tpebyercs POBHO 6 TUTPOB, MPHU-
46M KOHIEHTPAIWMS BCEX €r0 MHI'PEJIMEHTOB JIO/KHA ObITH PABHOM. Y YUTHIBA
CHUJIbI, 3aTPAY€HHbIE HA J00bIMy BCErO 3TOr0, HU OJHOM KAIIM IPOJIUBATH Obl-
J10 Heqb3s. Takxke PaycT MOHUMAJ, UITO BCE ITH JKUIKOCTH MEPEMEITHBAIOTCS
0dYeHb OBICTPO 0 PABHOMEPHOI'O COCTOsAHUA. [loMoruTe emy CripaBUTHCS C JaH-
HOI1 3a7ga4eii.

3agaua 1.11. 3n0it mar Kpokobo6p Bapur 3enbe. Ha mociensem sTtamne ox
JIO/KeH 100aBUTHh TPU Pa3a MOAPS POBHO 0 3 MUJLIMJIATPA MEPTBON BOJbI.
K coxasennio, B 9TOT pa3 OH NPUHEC B CBOIO DAIIHIO TOJHKO KOJOy € 9 Mmii-
JIMJIUTPAM¥ MEPTBOI BOJBI M y HETO HET BPEMEHHU COEraTh K POSHUKY €I pas.
VY cebs oH HAME MycTbie MpOOUpPKU B 5, 4 u 2 MumuauTpa obbémom. Kak
crout noctynuth KpokoboOpy, 9T00bI JOBAPUTH CBOE 3€Ibe”
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4 Ilpumepsl 1 KOHCTPYKITAN

Marepuana ajg pa3zdopa Ha 3aHATAN

Hazsanue nannoit TeMbl, B IPUHIIKIIE, FOBOPUT CAMO 33 Ce0si — B yCJIOBUU 33/1a~
91 HAC OOBIYHO TTPOCAT MPUBECTH TIPUMED MJIN COCTAaBUTH KOHCTPYKIINIO, 00JIa-
JAIONIYI0 33JaHHbIMU CBOMicTBaMu. Ilpu 3ToM, odopmieHne pernerus OObITHO
HE BBI3BIBAET MPOOJIEM — JIOCTATOYHO IIPUBECTH TPeOyeMblili TPpUMED, W, BO3-
MOXKHO, OObSICHUTH, TIOYEMY OH TOAXOAWT. JlOKAa3aTeIhCTB TOrO, 9TO OH «Ca-
MBIl KPACHUBBIN» WK €INHCTBEHHBIN, HE TpebyeTcs.

IMomo6HbIe 337249 JOCTATOYHO YACTO MOYKHO BCTPETUTH HAYAIBHBIMU (TPaIu-
[UOHHO, HanboJIee JIErKUMK) HOMEPAMHU B PA3JIMYHBIX OJIUMIIAAIAX MYHHUIH-
TMAJIBHOTO JTAIA BCEPOCCUUCKON OIMMINA/IBI TITKOTHLHUKOB.

Bac moryT mompocurb IPUBECTU IIPUMED, CBA3AHHBIA HPAKTUYECKH CO BCEM,
YeM YTOIHO, HAYMHAS C apuPMETUIECKUX KOHCTPYKIMI M 3aKaAHINBAS KOH-
CTPYKIIUAMH T€OMETPUUECKUMU, JIOTUYECKUMH U TaK JaJjee.

Paccmorpum HECKOIBKO 33/1a49 € PAROHHBIX OJIMMITAA,

3amaya 1.4.1. Haiinure gecarh HATYPATbHBIX 9HUCEN, CYMMa U IIPOU3BEICHIE
KOTODPBIX PABHbBI JIBAJIATH.

Pewenue. B mannoit 3a1aye HAM 3apaHee M3BECTHO TIPOU3BeIeHNe JaHHbIX 10
YUCEJI, TTIOITOMY MEPBBIM JI€JIOM MbI PACKJIAAbIBAEM 9UCIO 20 HA MPOCTHIE MHO-
skuTenu (HAIIOMHUM, 9TO IIPOCTHIM HA3bIBAETCS YUCJIO, KOTOPOE JIEJUTCsI TOJIb-
KO Ha 1 u camo cebs, camo uuciio 1 npocrbiM He siBasiercs): 20 = 2-2-5. Takum
00pa3oM, CTAHOBUTCs OYEBU/IHO, 9YTO HE MeHee 7 muOkKuTeseil pasubl 1. lasee
MPOCTHIM TIEPEOOPOM CIIYYAEB MBI MOYKEM TMOJIYyYIUTh, UITO

20=1-1-1-1-1-1-1-1-2-10=1+1+14+1+1+1+1+1+2+10.

DTOT IPUMEP U CJIEAYET 3AMNCATH B PEIEHUH, IIPYU ITOM MOXKHO HE ONHUCHIBATH,
KaK MBI €ro IOJIyYHJIn. O

Paccmorpum 6osiee «reoMeTpuaecKyos 3a0atdy.

3amaga 1.4.2. Hapucyiite 8 0auHaKOBBIX KBA/JPATOB TaK, 4TOOLI POBHO 15
TOYEK OBLIN BEPIIMHAMHU HAPUCOBAHHBIX KBAIPATOR.

Pewenue. Y KaxkI0T0 KBAAPATa NMEETCsT 4 BEPITHHBI. SHAUNUT, €CJIN KBA,IPATHI
PACIIOJIOYKEHBI B PA3HBIX MECTax, BepinuH OymaeT 4 X 8 = 32, uro 6osee gem B 2
pa3za 6osbie, TeM HaM Tpedyercs. B Takom ciyduae mompobyeM «CKydKOBATH»
Hawu kBaaparbl. Crpyunupyem 4 KBaapara B BUJe OAHOIO 60/1bII0r0o (PUCYHOK
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a)). 9ro gacr mam 9 Bepmun. Ocranoch 100aBUTH g 4 KBaApara, J00ABUB
TonbKO 6 Beprma. JlobaBuMm emé 2 KBaapaTa psaOM, JOMOIHUB (UTYPY 0
npsiMoyrosibHuka 2 X 3 (pucysok 6)). JobaBusiock 2 KBaapara u 3 BEpIIUHBIL.
JlobaBuB emié 2 KBagpaTa TAKUM Ke 00pa3oM, TOJIyInM TpebyeMoe — PUCYHOK
B). Ero Mbl ¥ IpUBOAMM B KAQ4eCTBe U PEILIEeHUs, U OTBETA. O

a) 6) B)

Beprémcs k apudmernke.
3amaga 1.4.3. Haiiiure kakoe-HHOYIb HATYpaJIbHOE 9HCJIO, KOTOpoe B 2002

pa3a OoJbIlle CyMMBI CBOMX TTH(MP.

Pewenue. OQueBuiHO, 9TO Haie 9uciao genurcsd Ha 2002, 3HadwT, emgé u, Kak
MHUHUMYM, YeTHIPEX3HAUHOE. UTOOBI HE COCTABJISITH Y>KACHBIX YPABHEHWIl C
MHOYKECTBOM HEW3BECTHBLIX, HAYHEM BBIMUCHIBATH YHCJA, Aeadmuecd Ha 2002
U NPOBEPATH UX HA yIOBJIETBOPEHUE yCJIOBUIO:

2002 # (240 + 0+ 2) - 2002 = 4 - 2002,
2002 - 2 = 4004 # (4 + 040 + 4) - 2002 = 8 - 2002,
2002 - 3 = 6006 # (6 + 0+ 0 + 6) - 2002 = 12 - 2002,
2002 - 4 = 8008 # (8 + 0 + 0 + 8) - 2002 = 16 - 2002,
2002 - 5 = 10010 # (1 +0+4 0+ 1+ 0) - 2002 = 2 - 2002,
Haxonern, ciemyroree 9ucao yIOBJIETBOPUT YCIOBUIO, W MBI MOJIYUYAM OTBET

20026 =12012= (1+2+4+0+1+2)-2002 = 6 - 2002.

3agaBajIbHUK

3agaua 1.4.4. («<Maremaruyeckuii npasanuks> — 1994.6.1) Cpenu 4gerbipéx
JIIOJIel HeT TPEX C OIMHAKOBBIM UMEHEM, UJIU C OJIMHAKOBBIM OTYECTBOM, HJIH C
OIMHAKOBO# (haMuineil, HO y KayKIbIX JBYX COBIIAIAET WU UM, UJIU OTIECTBO,
nwin damunus. Moxer jau takoe ObITh?
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Bagaga 1.4.5. («Maremarudgeckuit npasaauk» — 2015.6.1)
Yepe3 ABOP LPOXOAAT UETHIPE MEPECEKAIOMIMECs TPOLUHKY
(cm. mnan). Tlocaaure yerhipe sGJIOHN TaK, 9TOOBI MO 06€ CTO-
POHBI OT KaK/JI0il TPOIMHKN ObLIO MOPOBHY sIOJIOHb.

3agaua 1.4.6. («Maremaruueckuii npasauuk»> — 2017.6.1;7.1) ®epmep oro-
POIMJI CHAPY?KM yYaCTOK 3€MJIM W Pa3JeJUJl €ro Ha TPEyTOJIbHUKHU CO CTOPO-
moit 50 M. B HEKOTOPBIX TPEyroabHUKAX OH BHICAIWN KAIYCTY, & B HEKOTOPEIE
LycTU nacTuch Ko3. Ilomorure dpepmepy HOCTPOUTH 1O JIMHUAM CETKU JI0I0JI-
HUTEILHBIC 3200PBI KAK MOYKHO MEHBIIIEH 00Imeli JJINHLL, YTOOLI 3aIIUTATH BCIO

KaIyCTy OT KO3.
)
/@\/1 B
)
M/\/’“\/\/\
@/ \©®
WW
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Bamaga 1.4.7. («Maremarudgeckuil npasaauk» — 2015.7.1)
Bo sBope, rje 1poxo/idaT YeTbipe lepecekarouecs TPOIMHKY,
pacrér omHa sibnous (cMm. myian). Ilocagure ermé Tpu sa6I0HT

TaK, 9TO0BI 110 00€ CTOPOHBI OT KAYXKIOW TPOMUHKU OBLIO TT0-
POBHY sI0JIOHb.

3agaua 1.4.8. («Maremaruueckuii npasauuk» — 2012.7.1) Kpagpar 3 x 3 3a-
moJTHEeH U@ paMu TaK, KaK MOKA3aHO HA PUCYHKE ciieBa. Pa3periaercs XonuThb
1O KJIeTKaM 3TOr0 KBaJPaTa, [epexojsd U3 KJIETKHU B COCEJHIO (IO CTOPOHE),
HO HU B KAKYIO KJIETKY HE Pa3pelaeTcs nonaaars aBaxapl. [lers npomés, kak
MOKA3aHO HA PUCYHKE CIIPABa, W BBITUCAJ IO TOPSIKY BCe IudPhI, BCTPETUB-
muecsd 1o MyTH, — TOJIyunaoch uucio 84937561. Hapucyiire apyroit myTh Tak,
9TO6BI TI0JIyYUIIOCH YUCIIO 11060JIbIIe (YeM BOJIbIIe, TeM JIydile).

814 1| 874
6139 61319
5|72 9T |2

Bagaua 1.4.9. (Typuup Apxumena — 2014.1) Tpebyercs nepeaBunyTh Kazx-
nyio w3 st (DUIEK Ha COCEOHIOID KJIETKY TaK, YTOOBI B MTOTE B KayKIOMH
CTpOKe, KayKJIOM CTOJIOIe M Ha KaxkJo# JUAroHaJN OKa3ajoch He Oosee of-
Hoit dumku. ([IBe KIeTKU HA3BIBAIOTCS COCEIHUMU, €CJIM OHU MMEIOT OOIIYIO
cropony.) ITokaxkure, kak 310 cuenarsb. (Ilepensuzkenus: duinek moxkaxkure
CTPEJIKAMH. )
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Sagaua 1.4.10. (Typuup Apxumena — 2017.1) Ha pucynke paccraBienbl Kap-
TOYKH ¢ 9ucaaMu 1,2, 3,...,9 TaK, 9TO NOJTYyIUJIANCH YeThbIpe HEBEPHBIX PABEH-
crBa (TPU IOPU30HTANBHDBIX, OJHO BEPTUKAJILHOR).

X
0 E-O
[ E-O

IlepecraBbre 3T KapTOYKM TaK, 9TOOBI BCE PABEHCTBA CTaju BepHbIMHU. Jlo-
CTATOYHO MPUBECTU OTBET.

3agaua 1.4.11. (Typuup Apxumena — 2005.7.1)
Ha pucynke n306paeHno, Kak U3MEHAICST KYPC TYT-  py6. 3a
puka B Tedenue memenu. ¥ lleru Obuo 30 pyOseii. TYrpuk
B omun u3 gmeit Hemenn oH 0OMEHsIT Bce cBOM pyO-

(=}

nu Ha Tyrpukd. [lorom on oOMeHsT Bce TYyTPUKA HA,
py6au. 3arem oH eni@ pa3 0OMEHsiJI BCE BbIPYY€H-
Hble pyOJIM HA TYTPUKHU, W, B KOHIIE KOHIIOB, OOMe-
HsIJT BCE Tyrpuku 0o0OparHo Ha pybsn. Hamumure, B
KaKhe JTHU OH COBEPIIAT 9TU OMepAIid, eCIH B BOC-
KpeceHbe y Hero okazasoch 54 py6us. (Jocraroyno
LUPUBECTU LIPUMED.)

S = N Wk Ot

IIH BT CP YT IIT C

3agaua 1.4.12. («Maremaruueckuii npasganks — 2014.6.2) 13 mecru ko-
CTSIIEK JIOMUHO (CM. PUCYHOK) CJIOXKUTE TPAMOYTOJIBHUK 3 X 4 Tak, 94T00bI BO
BCEX TPEX CTPOYKaX TOYeK ObLIO HOPOBHY M BO BCEX YETLIPEX CTOJIOIAX TOYEK
6bw10 TOXKE MOPOBHY. (BBIIENTE MOKUPHEE TPAHUIIBI JOMUHOIIEK. )

1 1 ] [ ]
[ ] [ ]
[ ]
[ ] [ ] [ ]
[ ] [ ]
[ ] [ ] [ ]
Bagaya 1.4.13. («Maremaruueckuii npasaauk» — 2010.6.3) ITopocénok

Hadp-Had npumayman, Kak CI0KHTH MapasIeNennnes u3 OTMHAKOBBIX KyOu-
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KOB ¥ OKJIEMTh €ro TpeMms KBaJaparamu 0e3 1meneil m Hasoxenuii. Crenaiite
9TO U BBI.

Bagaua 1.4.14. («<Maremaruveckuii npasauuk» — 2014.6.4) Hapucyiite dbu-
Iypy, KOTOPYIO MOXKHO pa3pe3arh Ha derbipe hUrypku, n300parKEHHbIE CIIEBA,
a MOXKHO — Ha 1aTh UIYPOK, n300pazkenubix ciupasa. (Purypku MOXKHO 110-
BOPAYUBATD. )

Bagaga 1.4.15. («Maremaruaeckuii npasguuks — 2007.6.4) B Cosepruennom
ropozie Trecth miomaaei. Kaxmas miomanb coeInHeHa TPSIMBIMU YIUIaMU
POBHO € TpeMsi ApyruMu Tuiomasamu. Hukakue JiBe yauisl B ropojie He Iie-
pecekaioTcs. VI3 TpEX yIIUIl, OTXOASIIMX OT KaXK0i IJIOIIA I, OJJHA TPOXOINT
BHYTDH yrJa, 06pa30BaHHOTO AByMs ApyruMu. Hadeprure BO3MOXKHBIH IUIAH
TAKOrO ropoJa.

3agauya 1.4.16. («Maremaruveckuit npasguuk» — 2016.7.3) Cuoxure u3
TPEX OIMHAKOBBIX KJIETYATHIX (PUTYP 6e3 OCH CUMMeTpu# (BUTYpy € OChIO CAM-
METpHUHN.

3agaua 1.4.17. («Maremarnueckuii npasauuk» — 1998.6.5;7.3) Ha xosbie-
BOIl JIOpore pacroJioXKeHbl derbipe Oen3okonouku: A, B, C' u D. Paccrosnue
vexay A u B — 50 kv, mexay A u C — 40 kM, mexay C u D — 25 kM, MexK-
ay D u A — 35 km (Bce paccrosiiusi U3MepsIOTCs BIOJIb KOJILUEBOI JIOPOru B
KpaT4aillily0 CTOPOHY ).

1. IIpuBeauTe IpUMEp PaACIIOJIOXKeHNs OEH30KOJIOHOK (C yKa3aHUEM PACCTOSHUIA
MEexK Iy HI/IMI/I), VZIOBJIETBOPAIONINI YCJAOBUIO 33Ja4H.

2. Haitnure paccrosinue mex iy B u C (ykaxkure Bce BO3MOXKHOCTH).
3agava 1.4.18. («Maremaruueckuii upasunux» — 2007.6.5;7.5) Hapucyiire,

KaK W3 JAHHBIX TPEX (PUTYPOK, MCIOTH30BAB KAXKIYI0 POBHO OIWH Pa3, CJIO-
KUTH PUTYPY, UMEIOIILYI0 OCh CHMMETDUH.

3agaua 1.4.19. («Maremaruueckuii npasanuk» — 2008.6.5) Arocrosuka B
IIBerouynom ropoze mpejacrapisger coboit KBaapar 7 X 7 KJIETOYEK, B KaxK IOl
U3 KOTOPBIX MOYKHO TIOCTABUTH MarmuHy. CTossHKA 00HeceHa 3a00poM, OIHA, U3
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CTOPOH YTJIOBOI KJIETKHU yZajieHa (3T0 BOpora). MaimmmHa e31uT 1o JOpOKKe
IIUPUHOM B KJIeTKy. He3naitky monpocuim pa3MecTuTh KaK MOKHO OOJIbIIE Ma-
IIIAH Ha CTOSTHKE TAKUM 00Pa30M, ITOOBI JTI00ast MOTJIA BBIEXATh, KOTIA MMPOYIHe
crost. He3naiika paccraBui 24 MalMHbBI TaK, KaK MOKa3aHO Ha pucyHke. [lo-
HBITARTECH PACCTABUTD MAIIMHBI IO-JIPYTOMY, 9TOObI X TOMECTUIIOCH DOJIBIIIE.

? || |||
\ ||« &)
\%//ﬂ
5| || ||| |
| ||| || |

Bagaua 1.4.20. («<Maremarudeckuil npasgHuK» ~—
2014.7.5) Buumure B n4Th KPY2KKOB HATYPAJIbHbIE YHUCIIA
TaK, 9TOObI €CJIU [IBA KPY2KKA:
® COEJINHEHBI JIMHUEH, TO CTOANINE B HUX YHUCJIA JOTK-
HBI OTJIMYATHCA POBHO B J[BAa WJIM POBHO B YETHIPE
pasa;
® He COE/IMHEHBI JIMHIEH, TO OTHOIIEHHE CTOSAIINX B HUX
9HCesl He JOKHO ObITh PaBHO HU 2, HU 4.

Bagaua 1.4.21. («Maremaruueckuii npasaauk»> — 2006.7.5) ez 3Ba1 BHyKa
K cebe B gepeBHio: «BoT mocMoTpullb, KaKoi s HeOOBIKHOBEHHbIH ca,1, mocaau!
Y MeHd TaMm pacTyT rpyuu u gbI0HN, TIPUIEM SOTOHN MOCAXKEHBI TaK, 9TO Ha

paccrosauu 10 MeTpoB OT Kaxk0i s010Hu pacTér poBHO JBe rpymu». — «Hy
¥ 9TO TYT WHTEPECHOTO, — OTBETHUJI BHYK. — ¥ TeDsi, 3HAUUT, sTOJIOHb BIIBOE
MEHBIIIE, YeM IPYIl». «A BOT W He yrajaJj, — YAbIOHyICs men. — Z6aoHb y

MeHsI B CaJly BABOe DOJbIe, YeM rpyurs. Hapucyiite, Kak MO pacTu s0JI0HA
U TPYIIA B CaJy Y AeJIA.

3agaua 1.4.22. («Maremaruueckuii npasauuk» — 2009.7.5) Haueprure nsa
4eTbIPEXYroJIbHUKA C BePLIMHAMMU B y3J1aX CETKHU, U3 KOTOPbLIX MOXKHO CJIOZKUT!

a) KakK TPEYroJIbHUK, TAK ¥ IATUYTOJIbHUK;
6) U TPEYrOJIbHUK, U Y9eThIPEXYTOJIbHUK, U MSTHYTOJbHUK.

HOK&}KI/ITG, KaK 3TO MO2KHO C/eJiaTb.

3agaua 1.4.23. («Maremaruueckuii mpasaauk» — 2014.7.5) Hesunaiika pucy-
€T 3aMKHYTBIE MyTH BHYTPHU MPAMOYTOJIBHUKA 5§ X 8, WAYIIHE O JTAATOHAJISM
npaMoyrogbHUKOB 1 X 2. Ha pucyHke n300park€H mpuMep myTH, TPOXOIAIIErO
mo 12 rakum muaronassm. [Tomornre Hesnaiike HapucoBarh myTh KaK MOXKHO
JUIMHHEE.
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Bagaua 1.4.24. (Topouckas ycrHas mMareMarndeckas OJuMIuaia s 6—7
kmaccos — 2005.7.1) V 371eKTpoMOHTEPaA, ObLT KyCOK MPOBOJA JJIUHON 25 M,
U3 KOTOPOTO YTPOM OH COOMPAJICS BBIPE3ATh HEOOXOIUMBIE /I PADOTHI KYCKU
BlwMm, 2wMm 3M 6wmul2wv Ho yrpom 00HAPYKUIOCH, 9TO HOYBIO KAKOWi-
TO XyJUraH paspe3a IpoBoi Ha ase dacTu. CMOKeT JIi MOHTED BBHIIOJHUTH
HaMe4eHHbIe PAabOThL?

Bapgaua 1.4.25. («Maremarndecknii npasauanks — 2013.7.2)
B kBajgpare 3akparniena 4acTh KJIETOK, KaK [MOKa3aHO HA PU-
cyuke. Pa3permaercsa meperayTh KBaJpaT IO JO00H JTHHUK
CeTKH, & 3aTeM Pa30rHyTh oOparHOo. Kierku, KoTopble mpu
reperubaHuy COBMEIAIOTCs € 3aKPALIEHHbIME, TOXKE 3aKpa-
muBaOTCs. MOXKHO M 3aKPaCUTh BECh KBAIPAT 3a: a) b WiIn
MeHee; 0) 4 uiu MeHee; B) 3 WM MeHee TaKuX Meperubanus?

Ecnu na, BoummTe B KaXKIYIO KJIETKY HOMED CrHOAHUsI, TOCJIE KOTOPOro OHA
OyzeT 3aKpallleHa, BII€PBbIE, JIMHUIO CrU0a MPOBEIUTE U MOMEThTE TOH Ke -
poii. Eciin Her, mokazkurte 3TO.

3agaua 1.4.26. («Maremarugeckuii npasaauk» — 2005.7.2) Moxno Jju pac-
cTaBuTh umcia a) or 1 10 7; 6) or 1 70 9 mo Kpyry Tak, 4Tobbl JaH000€e U3 HUX
JIeTTMIIOCH Ha PA3HOCTb CBOUX COCeAeit?

Bagaua 1.4.27. (Topojckas ycTHag MaTeMarudeckas OJUMIuazia Ijid 6—7
kiaccoB — 2011.6.4;7.2) Ilycrb Ha IUIOCKOCTH OTMEYEHO HECKOJIbKO ToYeK. Ha-
30BEM TIPIAMYIO HewecmHotl, eCIIU OHA MTPOXOIUT POBHO Y€pEe3 TPU OTMEUYEHHBIE
TOYKM U [0 PA3HBIE CTOPOHBL OT HEE OTMEYEHHBIX TOYEK He IMOPOBHY. MOXKHO
JI OTMETUTH 7 TOYEK W MPOBECTH JIsT HUX § HEUECTHBIX MPAMBIX !

Banaua 1.4.28. (Topouckas ycrHas mMareMarndeckas oJuMmnuaza s 6—7
kyaccoB — 2006.6.4) ITo kpyry 6bu10 3aiucato 8 ducest. 3aTeM MexKy KaxK/ibl-
MU COCETHUMU YUCJAMU 3AMHUCATIN UX CYMMY, a CTapble dncia cTépyu. Morao
JIM OKa3aTbhCsl TaK, YTO Temepb MO KPYTy 3ammcanbl yucaa 11, 12, 13, 14, 15,
16, 17, 187

Bagaua 1.4.29. («Maremarnyecknii mpa3aank» — 2005.6.5) B unciax MU-
XANMJIO u JIOMOHOCOB xaxznas OykBa oboznadaer mudpy (pasHbiM
GyKBaM COOTBETCTBYIOT pasubie 1udpbi). I3BECTHO, YTO y ITUX YUCE] TIPOU3-
Besenus mudp pasabl. MoryT jiu 00a umciia ObITh HEYETHBIMMA T
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3agaua 1.4.30. (Topojckas ycTHasg MaTeMaTudeckas OJUMIUAIA Ijd 6—7
kiaccoB — 2004.7.4) B 8A knacce yuurca 27 MKOJBHUKOB. VIM mpeioxKuim
[IOCEIIATh KPYXKKHK 110 IIEHUI0, MOJYAHUIO U YTEHUI0 cTuXxoB. KaxKanii xoger
MOCEIIATD OJIMH WJIM HECKOJIBKO U3 9TUX KPYKKOB. OKA3a/0Ch, 94TO B KaXK/IbIi
KPY2KOK 2KeJlaeT XOauTh Dojiee Tperu Kjacca. Hy:KHO pacupenenurs gerei 1o
KPY’KKaM TaK, 9TOOBI KaXKIbI TOCEIIA] TOJIBKO OIWH KPYKOK, MPUYIEM U3
TeX, KOTOPhIE XOTEJI, U BO BCEX KPYXKKax ObLIO MOPOBHY mereii. Beerma jim 3To
BO3MOXKHO?

Bagaua 1.4.31. (Typuup Apxumena — 2012.4) MoOXKHO Ji¥ BBIYEPKHYTH OJHO
U3 HATYPAJIBHBIX 9uces OT 1 10 9, a OCTaBIINECs YUCIA PACCTABUTD B BEPITHHAX
Ky0a Tak, 9TOObI CyMMBbI YHCE Ha KaxKIOW I'paHu KyOa OBbLIH PABHBI MEXKITY
€000, HO He OBLIM KPATHBI BEIYEPKHYTOMY JHCILY !

Banaga 1.4.32. («Maremarugeckuit npasanuk» — 2010.7.5) a) Ilopocénok
Had-Had mpumymart, Kak CIOKUTH TApaJIeIeNNIe T U3 OIMHAKOBBIX KYOMKOB
U OKJIEWTH €ro TpeMms KBaJapaTramu 0e3 meseit u najoxennii. Caeaiite 3T0 u
BBI.

6) A moxer su Hap—Had noburbes, 4robbl upu 310M Kazkaple 1Ba KBaIpara
TPAHWYWUIN JIPYT C APYTroM?

3agaua 1.4.33. («Maremaruveckuii npasauuks — 2008.7.5) Cepéxa BbIpe-
3aJl U3 KApPTOHA JB€ OAWHAKOBBIE (urypsl. OH MOJOXKUI WX C HAXJIECTOM HA
JTHO TPSMOYTOJIBHOIO sIuKa. JIHO 0Ka3aa0Ch MOJHOCTHIO MOKPHITO. B 1eHTp
JHA BOWIH rBO3b. Mor i IBO31b IPOTKHYTH OJHY KAPTOHKY M HE MPOTKHYTH

Apyryio?

3agadn A8 CAMOCTOATEJILHOTO PEIIeHIs

3amada 1.12. 3amumure umcio 1997 ¢ HOMOMIBIO IecAaTu JBOEK U apudme-
TUYECKUX Ollepalnii.

3amava 1.13. Kak pazsoxurh rupbku BecoMm 1,2,...,9 r B Tpu KOpOOOIKHU
TaK, YTOOBI B IepBOii ObLIO /IBE THPHKH, BO BTOPO# — TPH, B TPETHEH — YEeThIPE,
a CyMMAapHBI BeC TUPEK B KOPOOOUKAX ObLI OTUHAKOBBIM !

3amadga 1.14. B crpane Bobpsiuann xusyT nudpossie 606psr. Kaxkawrit 1enn
B OOOpPSAHINY POXKIAETCA POBHO OAWH DOOEp, y KOTOPOrO HA IMKYPKE HAITUCAH
HOMED JHS OT COTBOPEHHUS MUpPA. 3AKOH IVIACHT, 9TO KaxXaIoMy 000py, cymMma
udp Ha MKypPKe KOTOPOro JEJTUTCs Ha 7, TIPU POKICHUN TPUCBANBAIOT CTATYC
606ponemuka. Omaax bl MaMa-600puxa pouia 600pAT-0JIu3HENOB, HO, B CBs-
31 ¢ MUdPOBOI CUCTEMON MUpa, OIUH POAMJICSA OMUIMAILHO HA I€HL PAHBIIE
apyroro. Moxker jiu ObITH Takoe, 9TO 00a Oau3Hena — 600pomeMuxn?
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5 AJropuTmbl U onepamnuu

Marepuana ajg pa3zdopa Ha 3aHATAN

Jlannast Tema #ABJISETCs JIOTHYECKUM IPOIOI)KEHUEM TEMbI «IIPUMEPHI U KOH-
CTPYKITHU», HO €CJIN B «TIPUMEPAX W KOHCTPYKITUIX> OOBITHO TPeOyeTC s TTpHBe-
CTH «CTATUYECKNil mMpuMeps», TO B JAHHON TeMe MBI UIIleM IPUMEpP «JIMHAMUYe-
CKUii», TO €CTh OMUCBHIBAEM HEKYIO IIOCIIeJOBATEIBHOCTD JEHCTBUI, C IIOMOIIBIO
KOTOPO# MbI MOXKEM HPUHTH OT M3HAYATHHON MO3UIMH K TPEOYEMOii.

IIpuBesém HEOXKMAAHHBIA JJI BAC PUMEP 331a4d TAKOIO POAA, LIPENIOXKeH-
Hoit ma EI'D no undopmaruke (ma, 3a 11 kaacc).

3agaua 1.5.1. (ET'D no undopmaruke 30.05.2013. Ocuosuas Bosina. danb-
uuii Bocrok. BapuanT 4.) Y ucnosauTesis YaBOUTENb 1B€ KOMAHIbI, KOTOPBIM
MPUCBOEHBI HOMEPA:

1) Bbruru 1;
2) yMHOXb Ha 2.

IlepBas U3 HMX yMEHBIIAET YHCAO HA JKPaHe Ha 1, BTOpas yIBAUBAET €ro.
3anurmmTe MOpsiIOK KOMAHJ, B MpOrpamMMe, KOTopas mnpeobpasyer unciao 17 B
uncsio 135 u comepskut He 6osiee 4 KOMaHI. Y Ka3bIBaWTe JUITH HOMEpPa KOMAH/I.

Hanpuwmep, mporpamma 212 — 310 mporpamma

® YMHOXb Ha 2;
® BBIUTH 1;

® YMHOXb Ha 2.

Omna npeobpasyer aucyao 3 B uucyao 10.

Pewenue. 3amerum, aro 135 HEUETHO, & YBETUIUBATH YUCIO MbI MOYKEM, TOJIb-
KO JOMHOXKAasl Ha 2, MO3TOMY XOTs Obl O/IHA W3 KOMAH] — TO BblYyuTaHme 1.
Takke 3amMeTnM, YTO KOMaHJ, 2 HEe MeHee TpeX, T. K. WHaUe TOJYUYUM HHUCJO,
He Gosbiee 17 -2 - 2 = 68 < 135. IlosTomy y Hac Tpu KOMaHALI 2 U ofHa 1,
OTKy/Ia MOJIy9uM TIepedOpOM TpUMep TPOrpaMMbl, mpeodpasyforieit 17 B 135
— 2221. O

IIporecc ¢ TATHHCKOTO — «XOJI, TPOJABUKEHUEY. 3AJAUH 110 TEME AJITOPUTMOB
u onepanuii 110/1pa3dyMeBaloT 1I0LIAr0Boe, X0/, 3a XOJ0M, BbIIOJIHEHUE Ollpejie-
JIEHHBIX JAeificTBuil (Kak MpaBWjIO, WX OrPAHUYEHHOE KOJUYecTBO). Ilpu 3ToM
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pellenne 33/1a91 CBOJUTCA K «3aMyCKYy» OMPEIETEHHOTO MPOIECcca — aJITOPUT-
Ma, TIOC/IE0BATEIFHOCTH ITAr0B, MPUYEM BAXKHO TMOKA3aTh, 9TO OH OyIeT KO-
HEYHBIM W MPUBEAET K HYyKHOMY pe3yibrary. Hampumep.

3amaua 1.5.2. B mapaamenrte y kaxkmgoro He 6osee Tpéx Bparon. Jlokazku-
Te, YTO MAPJIAMEHT MOXKHO PA3JeJUTh Ha JBE IMAJATHI TaK, 9TO y KaxKJOro
JeIyTaTa B CBOell masare Oymer He 0OoJiee OHOrO Bpara.

Pewenue. TIpomeMoHCTpUpYEM OPraHU3AIUIO TTPOIIECC PA3OUEHUsT IO IIaraMm.
IlepeBomuTh menyTaroB B majarThl Oymem mo ogHOMY. Pa3obbéM mapsameHT
caydaiiubiM 00pa3oM Ha aBe majarhl. /lajee Haiigém memyrara, HMEIOIIEro He
MeHee [IBYX Bparop B CBOel Iajiare, U IepecaauM ero B Apyryio nauary. Ooiee
9HCJIO TP BPAroB, CUASIIUX B OTHOM MMajaTe, IIPU 3TOM yMeHbIaercs. [Ipomecc
OyIeT KOHEYHBIM W OCTAHOBHUTCS, TAK KAK KOJMYECTBO BPAKIYIOIINX Map HE
GoJIbIlle, YeM KOJIMYECTBO Y€JIOBEK B Iap/aMeHTe, YMHOXKEHHOe Ha Tpu (Ha
caMOM JieJie, JJayKe MEHbIIe, HO 9TO Mbl IPOHIEM B ceabMoil riase). OcranoBka
MIPOIECCA O3HAYAET MOCTPOEHNE HYKHOTO Pa3OHeHUsI. O

K coxasrennio, mHOTIa, BCTPEIAIOTCS OMIUOOYUHBIE paccykaenus. K Boimenpu-
BEJIEHHOI 3a/1a9€ MOYXKHO, HATTPUMED, TIPUBECTU TAKOE «PEIEeHUE .

HEPewenue. [TomecTum Bcex emyTaToB B 3aj. Beibepem oaHOrO memyTara u
ormpasuM ero B najary A. 3arem BbibepeM jenyTara, He MMEIOIIEr0 BParos
B A (moka rakue ecrb), u orupasum B A. IloBropum 3ty urepanuio m0 Tex
1op, TOKa TAKOBBIE JemmyTarbl ocranyrcs. [locie BbibepeM B 3aje jemyTara,
UMEIOIIEro POBHO OJHOrO Bpara, u orupasum B A. [Ipojenaem rak HECKOJIBKO
pas, MoKa W Takue JemyTarbl He 3akoHuarcs. [locie orBemém B komHATy B
JIeryTaToB, y KOTOpbix Tpu Bpara B A. T. k. OHM He BPaXXayiOT MeKIy cOo0Oii,
9TO He Oy/IeT MPOTUBOPEYHTh YCIOBUIO. B 3a/1e 0cTaHyTCs JemyTaThl, MMEOIIe
posHO aByX Bparos B A. Ho Ttorma B B y Hux He GoJjiee OZHOrO Bpara, U MX
MOKHO OTIIPABUTH B B. O

Ommbka B mocjaeaneMm «pernernns ciaeaytomas. Ornpasiss B A gemyrara X,

nmerorero B A ogmoro Bpara Y, W OTIIpaBJIssa Z, UMEIOIIEro OJHOTO Bpara —
IyCTb 3TO CHOBa Oyzmer Y, monydmm, uro y Y yxke /1Ba Bpara B A.
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3agaua 1.5.3. B 3emutio BoTKHYIN 3 MUKH, 2
MyCThIE, 8 HA TPETHIO ObLIN HACAXKEHBI TUCKH
JAUaAMETPOM B 3, 2 1 1 menmuMeTp B YKa3aHHOM
nopsijike cHu3dy BBepX. Pazperaercs cieyro-
1iee: B3d4Tb BEPXHUM JNUCK, HACAKEHHbIA Ha
OJTHY M3 MUK, U HACAUTH €ro Ha APYTYIO MH-
Ky, TPA 3TOM KJIACTH PA3PEIAETCS TOJHKO
JINCK MEHBIIEro IhaMeTpa Ha JUCK DOJIbIire-
ro. Tpebyercss B pe3ynbTare 3TUX Omeparuit
[IEPEHECTU BCE NUCKU B YKA3AHHOM IIODSJIKE
Ha JAPYTYIO MHUKY.

Pewenue. TlpencraBum perieHne B Buae TAOJWIBI, B KOTOPOH Oyaem 0TobOpa-
ZKaTh JIUCKU, HACAKEHHbIEC Ha KazKJAYI0 U3 MUK Ha COOTBETCTBYIOMIEM Iare
(camas seBas udpa 03HAYALT BEPXHUI JIUCK).

Tar 0 | 123
IMMTar 1 | 23 1
IMMar 2 | 3 1 2
IMMar 3 | 3 12
Iar 4 3 12
ITar 5 1 3 2
ITar 6 1 23
IMTar 7 123

Ilonyvennsiit Ha MOCIEHEM Iare Pe3yJIbTAT 3aBEPIIaeT perienue 3agadu. [J

3amaBaJIbHUK

Bagauya 1.5.4. (Topoxckas ycrHas mMaremarwdeckasl OJUMIMana s 6—7
kiaccoB — 2004.6.1) Jaubt ase nanouku. X MOXKHO LPUKIIAJLIBATH APYD K
JpyTy W JejarTh OTMeTKH. KaK C MOMOIIBI0 STUX OMEPAIii BBIICHUTH, YTO
Gosbitie — JyiMHA 60J1ee KOPOTKOW Maiouku uiu 2/3 njuHbl 6osiee JIIUHHOMN
aJIoIKm?

Bagaua 1.5.5. (lopozickas ycrHas MareMaTwdeckas OJUMIMAIA Jad 6—7
kiaccoB — 2002.6.1) ¥V nepsoro u3s jgecstu apy3eil ecrb 5 TYTPUKOB, y BTO-
poro — 10 TyrpuKoOB, y TpeTbero — 15 TyIrpuKkoB, u T. 1., y jgecaTroro — 50 Tyr-
pukoB. Oy cesim HA KOBEP—CAMOJIET, MOJET HA KOTOPOM CTOUT 5 TYI'PHUKOB C
Hoca. CMOryT Ji OHU YECTHO PACILUIATUTHCSA C KOBPOM—CAMOJIETOM, €CJIM TOT
HE JAET CIa4y U HE PA3MEHUBAET JEHBIU?
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3agaua 1.5.6. («<Maremaruyeckuii mpasaauk» — 2010.7.1) ¥V FOpbi ecrb
KaJIBKYJISATOD, KOTOPBIH MTO3BOJISAET YMHOXKATH 9UCJIO HA 3, TPUOABJIATH K IHCILY
3 wiu (ecsm wucso genutcs Ha 3 Haeso) nesuth Ha 3. Kak Ha 9TOM KaubKy-
JIATOPE IOJIyYUTh U3 4ymucia 1 gucmio 117

Bagaua 1.5.7. («Maremaruveckuit npasauuk» — 1994.6.2) Haiinure B 1no-
cuiepoBaresabsocru 2,6, 12,20, 30, ... yucso, crosiee Ha: a) 6; 6) 1994 mecre?
OTBeT 0OBACHUTE.

Bagaga 1.5.8. («Maremaruueckuii npasanuk» — 1998.6.2) Tpu éxuka ne-
JIUJIN TPU KYCOYKa chipa Maccamu b 1, 8 T m 11 r. JIuca crama uM moMoraTh.
Ona MoxkeT OT JTIOOBIX IBYX KYCOYKOB OJHOBPEMEHHO OTPE3ATh W ChECTh 1O 1
r coipa. CMOXKeT JIH ICa OCTABUTH €3KUKAM PABHBIE KYCOYKH ChIpa?

Bagaua 1.5.9. («Maremaruueckuii npasguuk» — 2014.6.3) OmysBanuuk
YTPOM PACIIyCKAETCs, IBA THs MBETET YKEITHIM, HA TPETHUil TeHb YTPOM CTAHO-
BuTCs OesibiM, a K Bedepy obseraer. Buepa quém na nossae 66010 20 2KEITHIX
u 14 6eNbIxX OXYyBAHUYMUKOB, a ceroaus — 15 xéarbix u 11 Gesnix. CKOIBKO:

a) KEITHIX OyBAHYUKOB ObLIO HA IMOJISHE TI03aBYEPa,;
6) GesbIX O/lyBAHYMKOB OyJeT Ha HOJIsiHe 3aBTpa’

Bagaua 1.5.10. (Topoxckas ycrHasg mMareMarudeckas oJuMmnuaza s 6—7
kiaccoB — 2016.6.3) Ha sieBom Gepery peku cobpasuch 5 dusukos u 5 xu-
MuKOB. Bcem mamo Ha mpasbrit Oeper. Ectp aByxmecraas jonka. Ha mpasom
Oepery HU B KaKO MOMEHT HE MOTYT HAXOJWTHCS POBHO TPU XUMUKQ, WJIA POB-
Ho Tpu ¢pu3uka. Kaknum oOpa3oM MM BCEM IEpPEmpaBUThCs, caejaB 9 peiicoB
HampaBo?

Bagaua 1.5.11. (Topoxckas ycTHag MareMarudeckas oJuMmuaza s 6—7
kiaccoB — 2009.6.3) Ecrb nsarh 6arapeek, U3 KOTOPBIX TPHU 3apPAXKEHbI, a J[BE
paspszkernl. Poroanmnapar paboTaeT OT ABYX 3apsizKeHHbIX Oarapeek. [loka-
KWUTE, KAK 33 YETHIPE MOMBITKA MOXKHO TaPAHTHPOBAHHO BKJIIOYHUTEH (hoTOAT-
mapar.

3agaua 1.5.12. (Topojckas ycTHasg MaTeMaTudecKas OJUMNUALa Ijad 6—7
kiaccoB — 2009.6.4) TloHUnK HAXOAUTCS B CJIOMAHHOM JIYHOXOJE Ha PACCTOs-
uuu 18 kv ot JIynnoit 6a3nr, B koTopoii cuaut Hesnaiika. Mexay Humu ycroii-
YuBas PATUOCB3b. 3alaca BO3IyXa B JIYHOXO/E XBATUT HA 3 4aca, KPOME TO-
ro, y Ilormunka ecrp Oasiion mia ckadanapa, ¢ 3amacoM BO3ayXa Ha 1 dgac.
V Hesnaiiku ecth MHOTO OAJIIOHOB C 3amTacOM BO3AyXa HA 2 9aCa KaXKIbIH.
Hesnaiika ne moxer HecTu 60JIbINe ABYX OAIJIOHOB OJIHOBPEMEHHO (OIHUM U3
HUX OH ToJb3yerca caMm ). CKopocTh nepeapuzkenus 1o JIyue B ckadbanipe pas-
Ha 6 kM/4. Cmoxker u Hesnaiika cnacru Ilorunka u #e norubHyTH cam?

Bagaua 1.5.13. («<Maremarudeckuii npasauuk» — 2014.7.4) OnpysBanuuk
YTPOM PACILyCKAeTCsI, TPU JIHs IBETET XKEJITHIM, HA YETBEPTHIA JIEHb YTPOM
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CTAHOBUTCS OETIBIM, a K Bedepy MATOro AHs obaeTaeT. B moneebHUK AHEM Ha
nosistie Ob1T0 20 KEATHIX 1 14 GesbIX 0/lyBaHYMKOB, & B cpeay — 15 KEIThIX
u 11 Gempix. CKOMBKO GEJIBIX OlyBAHYHUKOB OyJeT Ha MoJisiHe B cybooTy?

Bagaua 1.5.14. («Maremaruveckuit npazaauky — 1990.6.4;7.4) Iocrasbre B
psi a) 5 npocrbix uucest; 6) 6 IPOCTBIX YKCeJ TAK, YTOObl PABHOCTH COCEHUX
yyces B KaxKJ0M psjly ObLIM PaBHbL.

Bagava 1.5.15. (Topouckas ycrHas mareMarudeckas oJuMmnuaia s 6—7
kaccos — 2008.7.4) B kiyGe BCTPETUINCH IBAANATH JIXKEHTIHMEHOB. Heko-
TOpBIE U3 HUX OBLIN B MIIANAX, a8 HEKOTOpbIe — 0e3 muisn. Bpemst or Bpemenn
O/IMH W3 KEHTJIHbMEHOB CHUMAJI C ce0s MUIANY W HAIEBaJ €€ Ha OTHOrO w3
TeX, y KOro B 3TOT MOMEHT ILISIbI He ObLI0. B KOHIIE IecaThb J:KEHTILMEHOB
HOJICYNTAM, YTO KaXKIbIil M3 HUX OTAABaJjl LAy OOJIbIIEe KOJIUIECTBO Pas,
yeM 1oJ1ydas. CKOJIbKO JIZKEHT/IbMEHOB IPUILIA B K1y B Luidnax?

Bagava 1.5.16. (Topouckas ycrHas mareMarudyeckas oJuMmuuaia s 6—7
kynaccoB — 2011.6.5;7.4) Bacsa Beimmcan Bce cyioBa (He 00s3aTeIHHO OCMBIC-
JIEHHBIE ), KOTOPBIE MOJIyYal0TCs BHIYEPKUBAHUEM POBHO JBYX OYKB U3 CJIOBA
MHTETPUPOBAHMUE, a Mama caemnana To ke camoe co cimoBom CVY-
ITEPKOMITBIOTEP. V¥ koro noay4usioch 60bie cioB?

3agaua 1.5.17. (Typuup Apxumena — 2017.4) Ha Hosoronuem 6azape mpo-
JTAI0TCA TUPJIAH/IBL U3 MAPUKOB. B kaxkmoit rupisguige 201 mapuk: HEKOTOPBIE
— KpacHbIe, ocTajbHble — 3enénbie. [[lapuku BosmebHbIe — 1O KOMauae Jle-
Kypuoro CHEroBHKa OHM MOTYT MEHSATH I[BET: KPACHBIE CTAHOBATCS 3€JIEHBIMU,
a 3eJ1éHbIe — KPACHBIMU. 33 OJMH PA3 OH MOYKET MOMEHSTH I[BET KAaKUX-HUOYIb
JIBYX, TPEX WU YeTHIPEX MAPUKOB, PACIOJIOKEHHBIX MOJAPSAL. 3a KayKIoe Iie-
pekpammBanue CHerosuk Geper 1 komeiiky. e yreep:kaer, 9ro pyosis emy
3aBE0MO XBATHUT HA TO, YTOOBI IIPEBPATUTD JIIOOYIO IUPJISAH/LY B OJHOIBETHYIO.
IIpas au @ena?

3agaua 1.5.18. («Maremaruueckuii npazaauks — 2015.7.5) Umeercs wabop
U3 JIBYX KapTOYEeK: u . 3a OmHy OIEpaInio PA3PEeNIaeTCs COCTABUTDH BbI-
pazkeHue, UCLOJbL3YIollee 4ucia Ha Kaprodkax, apudmerudeckue jeificrBusd,
ckoOkm. Ecam ero smauenne — Imeaoe HEOTPHUIATEIHHOE YUCJIO, TO €Tr0 BhIIA-
10T Ha HOBOW KapTouke. (Hampumep, uMess KapTouku E u , MOKHO

COCTAaBHUTH BBIDAXKEHUE / " TOJIYyYUTH KapPTOYKY NJIN COCTAaBUTDH

BBIDAYKEHUE U MOJYYUTH KapTOUKY ) Kak momyanTh KapTOUKy C
gucjgom 2015 3a:

a) 4 onepauuu;
6) 3 ouepanuu?

3agava 1.5.19. («Maremaruueckuit nupazguuk> — 1991.7.5) Haubr ase 1o-
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CJI€e10BATEJIbHOCTHU !
2,4,8,16,14,10,2 u 3,6,12.

B kaxnoit W3 HUX KayKJ0€e YUCJIO TOJYYeHO W3 MPEIbIIAYINEro MO OJHOMY H
ToMy ke 3akony. Haitmmre sror 3akon. Haiinure Bce HATypasibHBIE YHUCTA,
nepexozgAmmEe caMu B ceba (o 3ToMy 3akomy). Jlokaxure, uto umcno 21991
110CJIe HECKOJIbKUX 11€PeX0/I0B CTAHET OJHO3HAYHbLIM.

Bagaua 1.5.20. (Topojckas ycTHag MaTeMarudeckas OJuUMIuaza iy 6—7

kyaccoB — 2006.7.5) Ha GeckoHedHOM JHcTe KleTdaToil OymMaru & KIeTOK IIo-

KpameHsl B 4épubIil user. Kaxkayro cexynmy Bce Gesble KJIETKH, y KOTOPBIX

XOTSI OBI TPU COCETA M3 UETBIPEX UEPHBIE, CTAHOBATCS UEPHBIMU, a BCE KJIET-

KU, Y KOTOPBIX XOTA ObI TPH COCEJa U3 YEeTHIPEX OeJible, CTAHOBATCH OEIBIMU.

OcrasibHbIE KJIETKH He MEHAIOTCA. MoXKeT Jin depe3 HECKOJIBKO CEKYH[| CIIy-
3

YATHCA TaK, 9TO Ha JHCTe OyMard OKaxKeTcs POBHO 52 IEPHBLIX KJIeTOK?

3agaua 1.5.21. («Maremaruueckuii npazanuk» — 1997.6.6) CeMbst HOYBIO
mofona K Mocty. Ilama mMoxer mepeiitu ero 3a 1 MuHyTy, MaMa — 3a 2, Ma-
Jbimn — 3a 5, a 6abymka — 3a 10 munayT. ¥ HEX ecth ommH donapuk. Moct
BbLIEPKUBAET TOJILKO nBoux. Kak um nepeiitu mocr 3a 17 munyr? (Eciu ne-
PeXoIAT IBOE, TO OHH UAYT C MEHbIIEH 13 mX CKOpocTell. IBUrarbcs mo MocTy
6e3 dponapuka HeIb3s. CBeTUTH M3mAIN HETh3sd. HocuTh Apyr apyra Ha pyKax
HeJIb341.)

Bagaua 1.5.22. («Maremaruveckuit npasgauk» — 1997.6.6) Kouweii Bec-
CMEPTHBIN B34/ B IIeH 43 4esoBeka u yBé3 ux Ha ocrpos. Orupasuica pan—
ITapesnda Ha TByXMECTHOI JOmKe BhIpydaTh nx. A Komeii eMmy u roBopnr:

— Hanoeno mue 31X JapMOEIOB KOPMUTD, MYCTh ILIBIBYT OTCIOIA HA TBOEH
JIOZIKe TI0100py-110310poBYy. VIMeit B BuIy: ¢ OCTpOBa HA Oeper JOMILITh MOXKHO
TOJBKO BJBOEM, a 0OpAaTHO M OJuH cipasurcs. llepes nmepenpasBoii s CKaxy
KayKJoMy He MeHee deM mpo 40 Jpyrux MIeHHWKOB, 9TO 370 obopoTHu. Komy
PO KOT'O CKaXKy, caM BbIOepelb. Kcim MIeHHuK Mpo KOro-To CJBINIAJ, YTO TOT
060pOTEHb, OH C HUM B JIOAKY HE CIIeT, a Ha Oepery HaXOAWThCs CMOKET. g1
3aKOJIIYI0 MX TaK, 9TOObI HA CyIlle OHW MOJYAJH, 3aTO B JIOJKE PACCKA3bIBA-
JIA IPYT JPYry HPO BCEX U3BECTHBIX uM 0bopoTHeitl. [Toka XoTh onuH mieHHIK
OCTaéTCs Ha OCTPOBE, TeOE ¢ HUMHU IJIABATH HEIb3s. JIumb korma Bce 43 oxka-
JKYTCs Ha, TOM Oepery, OIHOMY W3 HHX MOXKHO OyIeT 3a T00O# MpHUIIBITh. A
KOJIM HE CyMeelllb YCTPOUTb UM TIePEeIpaBy — OCTAHEIbCSA Y MEHsI HaBCEer/a.

Ectb 5 y Bana crocod mpoiTh UCHIBITAHUE W BEPHYTHCSA C IJIEHHUKAMU JI0-
MOii?

Bagaua 1.5.23. (Topoxckas ycrHasg mMareMarndyeckas oJuMmnuaza s 6—7
kiaccoB — 2014.6.6) K kabunke kanaTHOli 0poru, Beiyeil Ha ropy, HOAOLLIT
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JeThIpe YeaoBeka, KoTophie BecaT 50, 60, 70 m 90 kr. CmoTpuTesst Her, a B
ABTOMATUYECKOM DEXKMMe KaDWHKA, €3[IUT TyIa-CIOJa TOJIBKO ¢ Tpy3om oT 100
10 250 Kr (B 9acTHOCTH, IIyCTON OHA HE €3UT), IPHU YCJIOBHUHU, Y4TO NACCAKUPOB
MO2KHO PACCa/IUTh HA JBE CKAMbH TaK, YTOOBI BECA HA CKAMbAX OTJIMYAJIUCH HE
6osiee, yem Ha 25 kr. Kakum 06pa3zoMm Bce OHEM CMOTYT HMOJHATHCA HA TOPY 7T

3agaua 1.5.24. («Maremarudeckuii npa3auuk» — 1993.6.7) Anu—Baba crour
¢ OOJIBITAM MEITKOM MOHET B yTJIy IyCTOH MPsIMOYTOJIBHOM TeIephl pa3MepoM
m X m KJIETOK, PACKPAIIIEHHBIX B MIAXMATHOM mopsiake. U3 mo6oit KIeTku o
MOXKET CJeJIaTh 1Iar B JIOOYIO M3 4YeThIPEX COCeJHHMX KJeTOK (BBepX, BHU3,
BUpPaBo uiu BieBo). Ilpu srom on joszked ubo 1010kuTh 1 MOHETY B 9TO
KJIeTKe, 100 3abparh u3 Heé 1 MOHETy, ecjid, KOHEYHO, OHa, He mycTa. Moxker
Jin ocsie nporyiku Ajn—Babs! 1Mo mermepe 0Ka3aThCsl, 9TO Ha, YEPHBIX KJIETKAX
JIEXKUAT POBHO 1O 1 MOHeTe, a Ha OeJIbIX MOHET HeT?!

Bagaua 1.5.25. (Topouckas ycrHas mareMarndeckas oJuMmnuaza s 6—7
kiaccos — 2003.6.7) ITo kpyry crosr BoceMb KO3J10B pa3Horo pocra. JIoboit
U3 HAX YMEET MEPEeNphIrMBATh 4epe3 JIBYX COCEIHUX KO3JIOB MPOTUB YACOBOM
crpeniku. Jlokaxkure, 91O MpU JIOOOM HAYATHBHOM PACIOJJIOXKEHUN KO3JI0B OHU
CMOT'YT BCTATh IO POCTY.

Bagaua 1.5.26. (Topouckas ycrHas mareMarndyeckas oJuMmnuaza s 6—7
kiaccoB — 2005.7.6) Ha crosie siexkur croika kapr «pybawmkoii» sBsepx. Tpe-
OyeTcs TepesloKUTh WX B O0PATHOM MOpsijke (M CHOBA «pyDAIlKOil» BBEPX),
MIPUMEHUB HECKOJIbKO Pa3 TAKYIO OMEPAINiO: U3 JI0O0r0 MECTA CTOMKU BBIHW-
MalOTCs JBE COCEJHHME KapThl, IEPEBOPAYUBAIOTCS KaK €IMHOE IEJI0e U Kila-
JIyTCs Ha IpexkHee MecTo. [Ipu KakoM KOJIMYecTBe KapT B CTOIKE 3TO MOXKHO
CHeJIaTh !

3agaua 1.5.27. (Topozckas ycTHasg MaTeMarwdecKas OJUMNUALA Ijd 6—7
kyaccoB — 2012.7.7) Ha ckjiazax JByX Mara3uHOB XPAHUTCH MIIEHO: HA, [IEPBOM
ckaaze Ha 16 Toun 6osblne, yeM Ha BTOPOM. KazKayio HOYb POBHO B IOJHOYbL
BJIAJIEJIEN], KaXK 00 Mara3uHa BOPYeT Y CBOEro KOHKYPEHTa YeTBEPTH UMEIOIIe-
rocs Ha ero CKJaJe IIIeHa U IepeTackuBaeT Ha cBoil ckjiau. Yepes 10 Houeil
Bopuiiek moidmanun. Ha KakoMm CKjIaJe B MOMEHT WX TMOUMKHU OBIIO OOJIbIe
MIIIEH U HA, CKOJIBKO?

Bagaua 1.5.28. (Topoxckas ycrHasg mMareMarndeckas oJuMmuaza s 6—7
kiaccoB — 2003.7.7) Bocemb romoB «duuukionenuu Koszsnos» cioxuiu B
cronky. Pa3pernaercss BBIHUMATDh W3 CTOIKH JIXOO TPETHIO CBEPXY KHHTY, JIAOO
CaAMYI0 HUXKHIOIO, ¥ KJIACTh €€ HaBepX. JJoKaxKuTe, 9TO HE3aBUCUMO OT HATAIIb-
HOTO PACIOJIOKEHUS TOMOB UX MOXKHO CJIOXKHUTH IO TIOPSIIKY HOMEPOB.

3agaua 1.5.29. (Kypuaros — 2016.8) Ha omumnuany npumnuiu 300 yueHukos
u3 He MeHee 4eM 4 mkosr. JToKaxKuTe, 9T0 MX MOXKHO Pa3OHTh HA KOMAHJIBI 110
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3 JeyloBeKa B KaXKIO# Tak, YTOOBI B KaXK/I0M KOMAaHJE JInOO BCE TPU yUIEHUKA,
ObLIN U3 OMHON IIKOJIBI, TUO0 BCE TPU — W3 PA3HBIX ITKOJ.

3agaua 1.5.30. (Mockosckas maremarndeckas onumnuaia — 2001.8.3) a-
ol mectb ciaoB: SAHO3A, BUIIYHBI, KA3VMHO, KE®AJIb, OT-
MEJIb, IITEJIECT. 3a onuH mar MOKHO 3aMEHUTH JII00y10 OYKBY B JTIO60M
U3 9TUX CJIOB HAa JI0OYI0 APYryio (HalpuMep, 3a OAKH Al MOXKHO [OJLYYUTh U3
ciioa SAHOS3A cioso BKHO3A. Kakoe HanMeHbIee 9uc/I0 maros Hy 2KHO,
9TOOBI CIEIATh BCE CJIOBA OJUHAKOBLIMU (JOIYCKAIOTCSA OECCMBICICHHBIE)?

3agaua 1.5.31. («Maremarudeckuii npa3auuks — 1991.5-6.2) ek Tpuk ObLT
BBI3BAH JIJIT PEMOHTA THPJSHIbI U3 YeTBIPEX COeTUHEHHBIX MOCIETOBATETHHO
JIAMIIOYEK, OJTHA W3 KOTOPBIX reperopesa. Ha BoiBurumnBanme JIi000# JaMmod-
Ku u3 Tupagaasl yxoaur 10 cexkyn, Ha 3aBuaumBanue — 10 cekyua. Bpewms,
KOTOpPO€ TPATUTCS Ha JAPYrue JeHCTBHs, MaJo. 3a KaKOe HauMEHbIIee BPeMs
3JIEKTPUK 3aBEIOMO MOYKET HANTH TIePEropeBIyIo JIAMIIOYKY, €CJIN Y HETO eCTh
OJIHA 3aIaCHAs JIAMIIOUKA!

3agaua 1.5.32. (Typuup um. Jlomonocosa — 1986.8.4) B komnanuu u3 k de-
JoBek (k > 3) y KasKI0ro MOosiBHJIACh HOBOCTh, M3BECTHASE €My OJHOMY. 3a OJTHH
TestebOHHBIN PA3TOBOP JABOE COODIIAIOT IPYT APYTY BCE M3BECTHBIE UM HOBO-
cru. JlokaxkuTe, 9To 3a 2k — 4 pasroBopa BCe OHH MOTYT y3HATH BCE HOBOCTH.

3amaum 9 CaMOCTOATEILHOTO PENIeHs

3amava 1.15. B 3emsio BoTKHY M 3 TIUKH, 2 MyCThIE, & HA TPETHIO ObLIN HAa-
CazKeHbl MUCKU JUaMeTpoM B 4, 3, 2 m 1 genuMerp B TaKOM IOPSJIKE CHHU3Y
BBepX. Pasperntaercs caemayiomee: B3ATh BEPXHUH IUCK, HACAYKEHHBIN Ha OJ-
Hy U3 THUK, U HACAAWTh €r0 Ha JAPYTYIO MUKY, IPUA ITOM KJIACTh Pa3PENIaeTcs
TOJIBKO JINCK MEHBINEro AraMeTpa Ha JUCK 0osibirero. Tpebyercs B pe3ysibrare
9THUX ONMEepaInii MEPEHECTH BCE JUCKU B TAKOM IMOPsIKE HA [IPYTYIO MHKY.

3amaga 1.16. Kommepcant Bacs 3amssica toprosieii. Kaxkmoe yTpo o mo-
Ky[aeT TOBap HA HEKOTOPYIO 4acTh MMEIOIIUXCs Yy HEero jeHer (BO3MOXKHO, HA
BCe umerolpecs y Hero genbru). ITocie 0b6esa on npogaér KyieHHblil ToBap B
2 pasa mopoxe, uyem Kymui. Kak my>kuo Toprosath Bace, 9To0bI uepes 5 mgrei
y Hero 6610 poBHO 25000 py6ieit, eciu cHagasa y wero 6610 1000 pyodmeit?

Bamaua 1.17. Oaun remepas pemma TPOBECTH MOIEPHU3AINIO BOWCKa poOO-
TOB. JIj1s1 3TOr0 OH PACCTABUJI COJIIAT-POOOTOB B KPYT M HAYAJ WITH IO KPYTY,
opeBpaliad KazKJ0ro JeCATOro CojagaTa B JAPOHa, IIOCHIe 9ero TOT CHUMAJICA C
Mecta u yreran. OgHAKO U3-3a CBOei 3a0bIBYMBOCTH OH MPOIIET KPYT He OJIH
pa3 ¥ OCTAHOBUJICS, 3AMETHUB, ITO OCTAJICS TOJBKO OauH cosimar. Kakoit Homep
OBLIT y 9TOTO COJIIATA, €CJIi Bcero ux 0610 207
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6 Pazbop 3amad ajis cCaMOCTOSATEJIBHOTO pelie-
HUSA

Pazpezanusa
3amagya 1.1. Byksoit «I's> nHasweBaercs kierdaras urypa, COCTOAMIAS U3

2,3,4,... KJIETOK, UAYIIUX TOAPSI, W eIlé OXHONU KJIETKHU, UMEOIeil 0OIyio
CTOPOHY C OJJHOI M3 KPAWHUX KJIETOK:

Nwmeercst HAOOP, cocTosmuii u3 OyKB «I'», B KOTOpOM (bUrypa KazxKI0ro pazmepa
BCTPEeYaeTCsd POBHO 1O aBa pasa. CocraBbre KBaJpaT 8 X 8 u3 duryp mabopa
TaK, ITOOBI He OBLTO PUTYPHI KAKOIO-TO pa3Mepa, UCIOTb30BAHHOM POBHO OINH
pas.

Pewenue. OnHO 13 BOSMOXKHBIX PELICHUI IPUBEJICHO HA PUCYHKE Huke. [

3agaua 1.2. Oaun aBcTpUiicKuil Xy I0KHUK U Kaprorpad, CUs B TIOPbME 3a
2160111 B IUBHOM, 09€HBb XOTeJ caesarh (gJiar s cBoeit opranusarnuu. OH 11a-
HUPOBAJI, YTOOBI (pJIar OB KBAAPATHBIM, Pa3MepPOM 5 Ha 5 METPOB, C IBIPKOM
B camMoM IieHTpe pa3dmepom 1 uHa 1 merp. OaHAKO B €ro pacmopsaKeHNH NMeJICs
JIVIITH MPSIMOYTOJIFHBIN KYCOK TKaHU pa3MepoM 6 Ha 4 MeTpa C Pa3/IMHOBKOMN IO
KBa/IPATHOMN CEeTKe ITaroM B 1 MeTp, JTUHUU KOTOPO# ObLIN TAPAIeIbHBI CTOPO-
HaM MPSIMOYTOJIbHUKA U HAYMHAJIUCH OT HUX. TakKe eMy XOTeJIOCh Pa3pe3arb
UCXONHBIN KyCOK He Oosiee, yeM Ha 4 4acTu, KOTOPbIe emé u BI0DABOK 02K~
HBI OBLIA OBITH OAUHAKOBBIMHU, YTOOBI WX TPOINE OBLIO MPATaTh, a Pa3pe3bl OH
XOTeJ JeJIaTh TOJIHKO IO JIMHUSM pa3anHoBKu. K ToMmy ke, eciu cTpaxka 3a-
MeTna Obl Y Hero KyCKM TKaHU MPAMOYTOIbHOI (POPMBI, OHA OBI cpa3y MOLa
ero 3amnoz03puTth. [lomoruTe MOIOAOMY Y€IOBEKY CIPABUTHCS C ITOM 3aa4€i.
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Pewenue. Bo3MoKHOE perieHme IPUBEIEHO HA PUCYHKE. O

3amaua 1.3. Nwmetorcsa npamoyrompaukn 1 x 1,1 x 2,1 x 3,...,1 x 13. Co-
CTaBbTe U3 HUX MPIMOYTOIBHUK, KaXK/1asi CTOPOHA KOTOPOTO GOJIBINE €THHUIIBI.

Pewenue. Haiiném pasmep HCKOMOro TpeyronbHuka. Ero miomamp [JomKHA
OBITH pABHA CyMMe ILIOIIAIEH BCEX MPSIMOYTOJBHUKOB, TO 6CTh S = 1+2+. ..+
13 = 91. Yro0bI MOIyIUICT TPAMOYTOIBLHUK, 3TO JOJIZKHO OBITH TTPOM3BEIEHUE
JBYX 9HCEJI, KaXKJI0€e W3 KOTOPbIX Oosbine emmanipbi, 91 = 7 - 13. Yioxuth
durypy 1 x 13 MOKHO TOJBKO IO MAIHHHO#N cropone. Torma 3amerum, uto 1 +

12=2+11=... =547, orkysa u 1ojay4aeM u3siHoe pa3pe3anue (PUCYHOK
HUIKE). O
BzBemuBanuga

3azada 1.4. EcTp 9 BHeIIHe OIUHAKOBBIX KOHMET, I3 KOTOPBIX OJHA HEBKYC-
Hag (6Gosiee Jérkas, mMoToMy 4TO 6€3 HaduHKM). Kak ¢ MOMOIIBIO YalledHbIX
Becos 0e3 rupb BBLIAEIUTH HEBKYCHYIO KOH(peTy 3a 2 B3BEIINBAHUS!

Pewenue. 3ameTnm, 9T0 M3 TPEX KOHGET MBI MOXKEM BBISIBUTH HEBKYCHYIO
3a OJHO B3BemuMBaHme. JleficTBUTEIHHO, TTyCTh €CTh TPU KOH(METHI, B3BECUM
IEPBBIE J[BE: €CJIU OHU PA3JIMYHBI 110 Becy, TO Hambosiee JI€rkas — HEBKyCHasl,
€CJIA PaBHBI, TO HEBKYCHasd — TPeTbd.

Y Hac aeBATH KOH(MET, pa3aenM WX Ha TpW Ky4KwW 1o Tpu KoH(persl. Harma
3a/1a4a — y3HATH, B KAKOH M3 Kydek HaXOoauTcs jérkas KoHdera. Torma ocra-
HETCS OJTHO B3BEITUBAHNE, YTOOBI BHISSBUTH U3 ITUX TPEX HEBKYCHYIO, & 3TO MbI
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ymeem nenathb. Ho Bemb 9TO Ta ke camas 33/a49a: eCTh TPU KyYKHU, OJHA, U3
KOTODBIX JIerde, IPOCTO B 9TOM CJiydae B3BEIINBaeM He I10 OJHOi KoH(deTe a
10 Kyd9Ke, 9. T. II. O

Bagaua 1.5. Cpeau cemu moner umerorcs 2 dasbiiusbie (Gosee gérkue). 3a
3 B3BeIIMBAHUS HA YAIIEYHBIX Becax 0e3 rupb ompenesnute obe (asbIiuBbe
MOHETBI.

Pewenue. Bo3bMEM IBe KYUKHW TIO TP MOHETHI, CDABHUM WX.

Ecnu onu paBHBI, TO 9TO 3HAYUT, YTO B KAXKIOH M3 HUX TO ONHOM ambuiu-
Boii. Torma, 9ToOBI BHIABUTH (DATBINTABYIO, MOHAO0NTCS 110 B3BEITUBAHUIO 1T
Kax /10l Kyuku (cM. pelieHue upeipliaylueii 3agauu). Beero nosyvaercs rpu
B3BEINBAHUS.

Ecsu xe oHu He paBHBI, TO BO3MOXKHBI /IBA BapUAaHTA: JIMOO MOHETA, KOTOPAs
He ObLTa B KydKax — asblinBasd, JuO0 obe (PaNbIIUBLIX B JETKOH KydKe.
Ilonpobyem mMOHATH, KAKOH U3 JABYX CJIYy9aeB MbI HOJMyduad. B Oosee TaKETOM
Ky4Ke TOYHO HeT (DAJBINUBLIX MOHET, TIO9TOMY B3BECHM OIHY W3 MOHET 3TOMH
Ky4YKH C MOHETOH, He BXOAAMEH B Kydku. Ecam OHM pa3JIUYHBI — TO UMEEM
NIepBBIA CiIy4dail, ecian paBHBI — TO BTOPOW.

B nepsowm cityuae u3 j€rkoii Ky4ku BblgBiisieM (DabIIUBYIO 33 O/IHO B3BELINBA-
Hue, a BTopas (ajblnBas MOHETa — Ta, KOTOPAast HE BXOIUJIA B Kydku. Beero
TIOJIYYUJIN TPU B3BEITUBAHUSA.

Bo BTOpOoM citydae Mbl TOIHO 3HAEM, 9TO 00€ (PATBITUBBIE MOHETHI HAXOISITCS B
JI8rKoit Kyuke. Bosiee TsKEIyI0 HACTOAIIY IO MOHETY Mbl MOYXKEM HAWTH 34 OJIHO
3a B3BEIUBaHWE, W TOTAa (DATBITUBBIE MOHETHI — JIBE OCTABIMHECs. Takike
MOJIY9UJIV TPY B3BEIIUBAHUSI. O

3agaua 1.6. Cpenu 9 moreT poBHO oHa GabinuBasa (HEU3BECTHO, JIErYe OHA
um TaKesee nacrosieii). Kak onpeaenuTs eé ¢ moMOIbio TPEX B3BENTUBAHUIL
Ha JallleYHbIX Becax 0e3 rupb?

Pewenue. B ormmame OT mIpeaplIyIiux ABYX 3aJa9 HEU3BECTHO, JIErde UJIh Td-
xejee pasbIBasg. JTO JT0OABISET JUTITHEE B3BEITUBAHNIE.

Onsare paszgenuM JeBITh MOHET HA TPU Kydku. B3Becum aBe mapbl KydeK:
MEPBYIO CO BTOPOIA, BTOPYIO C TpeTbeil. 3ameTum, 410 (GaibliuBas MOHETa —
O/IHA, II03TOMY MBI IIOJIyYUM 4TO JIB€ Ky4YKM PaBHBbL, & TPETbd — HET, U B 3aBU-
CUMOCTH OT TOTO, TSAXKeJee WIN Jierde OTJIMYAIONasacd Ky9dka — MOWMEM, KakK
ormyaercs (pasbIUBasi MOHETA.

Bepéwm 3ty ornmyaroniyrocs KydKy U 10 yXKe U3BECTHOMY METOIY B OJIHO B3Be-
[IIABaHKE BBIABIAEM (PANbIINBYI0. Beero momyaniu Tpu B3BEITNBAHUS. O
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3amaua 1.7. Ecrtb 9 Kr 3epHa 1 gammednbie Bechl ¢ TupbKoit B 200 rpamm. Kak
C TIOMOIIBIO 3 B3BEITUBAHUIT OTMEPUTH POBHO 2 KT 3epHA’

Pewenue. Bo3pMéM KydKy 3epHa, €€ Macca m. Mbl MOXKeM TOJIYIATD ABE KyU-
Ku Maccamu jiubo m/2, m/2 (ccpblnarh Ha JBe Yalllu, He UCIOJIb3Ysl TUPIO), JTU00
m/2 — 100, m/2 + 100 (ro ke, HO HA OAHOI U3 yaul rups), aubo m, m — 200
(B pPABHOBECHOM COCTOSHUM BECOB HA OJHY M3 YAlll LIOJIOKUTb ['UPIO U CChLLIATH
C 9TOli JaIm 3epHO JI0 TeX TOp, MOKa, CHOBA HE JIOCTUTHEM DABHOBECHS).

VY nmac ectp 9000 rpamMm 3epHA U XOUYETCs, YTOOBI BEC HOBBIX Ky9eK JAEJTUJICS
na 200. Paznesum 3epro na kyuku mo 4400 u 4600 rpamm. Teneps «pactmosio-
BuauMy 4400 — 2200 + 2200 u moroMm BbruTeM 3 OnHON Kyduku 200 rpamm.
B wTore MbI BOCTIOIB30BAINCH, KaXKJOM Omepalyeil mo pa3y W TMOJYIUIN TPU
B3BEITUBAHMUS. U

3amaua 1.8. Y 600pa-XpaHuTess 3epHa €CTh 6 TUPh ¢ HAHECEHHON MapKHUPOB-
koit 1, 2, 3,4, 5 u 6 kr. OHAKO OH TIOJIO3PEBAET, 9TO Y JIBYX I'UPb MOYKET ObITH
nepenyTaHa MapkupoBka. Kak mpu momMomy AByX B3BEITUBAHUN HA JAITETHBIX
Becax, Ha KOTOPBIX MOXKHO CPABHHUTH BeCA JIIOOBIX T'PYII THPb, OMPEIETINTh,
BEpHA JId JaHHAad MApKUPOBKA? ['Mpu M3roTOBJIEHBL M3 PA3HbLIX MATEPUAJIOB,
MO3TOMY «HA TJIa3» OMPEE/IUTh JAHHYIO WHMOPMAIINIO OH HE MOXKET.

2

N
S

Pewenue. Bynpre Baumaresbabl! B qanHoil 3a0a4e TpedyeTcst OMpeIe/nTh, He
Kakue 2 TUPU NePEenyTaHbl, a TOIbKO JHUIIb, BEPHA MapKUPOBKA WU HET.

TIepBbIM B3BEIMTUBAHWEM TTOCTABUM HA OJIHY YAINKY BECOB TMPHU C MAPKUPOBKA-
MU «6» 1 «1», a HA BTOPYIO — «2» U «b». Ecam Bechbl HaXoadATCd He B paBHOBE-
CUM, 3HAYUT, MAPKUPOBKA TOYHO IepenyTaHa, U BTOPOE B3BEINBAaHUE yXKe He
SABJIgEeTCH HeoOXoauMbIM. Fcti BeChl HAXOAATCS B PABHOBECUU, TO BO3MOXKHBI
CJIeIyIOIne CIIydan:
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® TIepenmyTaHbl MAPKUPOBKU HA TUPAX «6» m «1»;
® TIepenmyTaHbl MAPKUPOBKU HA TUPAX «2» U «H»;
® TiepenmyTaHbl MAPKUPOBKH HA THPAX «3» U «4».

Bropbim B3BelIMBAHUEM HOCTABUM HA OJHY YAIIKY BECOB I'MPU C MAPKUPOBKA-
Mu «6» 1 «2», a HA BTOPYIO — «b» m «3». Paccykas aHATIOTUYIHO TIEPBOMY
B3BEIIWBAHUIO, TIOIy9aeM, 9TO B CJAy9ae PABHOBECHS, €CJIA ObI IEPBOTO B3BE-
IIIABaHKS HE OBLIO0, OBLTH ObI BOZMOXKHBI BAPHUAHTHI:

® [iepellyTaHbl MAPKUPOBKU HA rupdax «6» u «2»;
® TIepenmyTaHbl MAPKUPOBKU HA TUPAX «3» U «H»;
® TiepenmyTaHbl MAPKUPOBKH HA TUPAX «1» W «4».

Takum 06pa3oM, JAHHBIE CHCTEMbI BO3MOXKHBIX OIMHOOK MAapKUPOBKHU HECOB-
MECTHbBI, 3HAYUT, 33 JIAHHBIE 2 B3BEIIMBAHUS Mbl TAPAHTUPOBAHHO OIPEJIEIIHM,
HE TIEPeTyTAaHbI JIH MAPKUPOBKU Y KAKUX-THOO0 2 TUPb. O

IlepenuBanusa

3amaua 1.9. B 6ouke 16 ¢ mogOBHHON JIUTPOB BapeHbsa. Kak oTiauTh u3 Heé
6 JIUTPOB C MOMOIIHIO AEBATHINTPOBOIO BEApa W MATUIATPOBOTO OMI0HA?

Pewenue. Eciiv HeT XkejaHWs MCHIOJB30BATH APOOM, MOXKHO CUYUTATH OOBEM
He B JINTPaX, a B MOJOBHHKAX JUTpa. Torma B O04UKe mMeeTcs 33 MOJOBHUHKH,
B Bezape momermaercs 18 momoBwHOK m B Ommone — 10 momoBuHOK. Tabmuia
perennii Toraa OyaeT TaKoMH.

Cocyn Bouka | Beapo | Bumon
Pazwmep cocyna 33 18 10
Tar 0 33 0 0
IMlar 1 23 0 10
Ilar 2 23 10 0
ITar 3 13 10 10
ITar 4 13 18 2
Tar 5 31 0 2
ITar 6 31 2 0
Ilar 7 21 2 10
Ilar 8 21 12 0
Saada perreHa. O

3amaga 1.10. ToBopsrT, uro Benukwmii depHOKHIKHUK Vorann Daycr, u3y-
Yyasi TPYIbI, IyJA0M CHACEHHBIE U3 AJIEKCaHAPUICKOM OUOIMOTEKN BO BpeMs €€
pas3pylienns, HATKHYJICS HA JAPEBHUI MAHYCKPUIIT, B KOTOPOM OIHCHIBAJICS Pe-
[IENIT W3TOTOBJIEHUS IUKCHPA OECCMEPTHs, /i KOTOPOro ObLIH HEOOXOTHUMbI
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CIE3BI IPAKOHOB, KPOKOAUIOB 1 KOTOB. C TpymoM T00BIB BCE 9TU WHI'DEIHEH-
o1, PaycT BepHYJICS B CBOIO J1aOOPATOPUIO C G-JIUTPOBOI CKIISTHKOM, TOBEPXY
HAIIOJTHEHHON CJIe3aMUu JIPAKOHA, 4-TUTPOBOM, HAIIOJTHEHHOHN ciie3aMu KPOKO-
JIAJIOB, U D-JINTPOBOI — cjie3aMu KOTOB. TakyKe B €ro PaCHOPSKEHUU UMEJICS
ycroit 8-1uTpoBblit cocy . 3ebs beccmeprus Tpedyercs PoBHO 6 JIMTPOB, [IPU-
4éM KOHIIEHTPAIMS BCEX €0 WHIPEJIMEHTOB JIOJIKHA ObITH DABHOM. Y UNTHIBAS
CHUJIbI, 3aTPAYEHHbIE HA J00OBIYY BCETO TOTO, HU OJHOM KaIlIu MPOJUBATH ObI-
J10 Henb3sa. Takxke PaycT MOHMMAJ, UTO BCE ITHU KUIKOCTH TTEPEMENTUBAIOTCS
0dYeHb OBICTPO 0 PABHOMEPHOI'O COCTOsiHMA. [loMoruTe emMmy CripaBUTHCS C JAH-
HOIT 3ana4eii.

Pewenue. Bynem mucarh mocyie KaykI0i BEJIMYWHBI TUT CJIE3 B CKOOKAX.

Cocyn, | 4-7UTpOBBIHA | 5-JINTPOBBIA 6-TUTPOBBII 8-JIUTPOBBI
ITar 0 4(kp) 5(xk) 6(x) 0
IMTar 1 4(kp) 5(x) 0 6(x)
ITar 2 0 5(k) 4(kp) 6(n)
IMar 3 4(x) 5(x) 4(xp) 2(n)
Hlar 4 4(m) 5(k) 0 4(xp), 2(n)
lar 5 2(m) 5(k) 0 4(kp), 4(n)
lar 6 0 5(k) 2(m) 4(kp), 4(x)
Mar 7 | 2(xp), 2(a) 5(k) 2(m) 2(xp), 2(x)
Mlar 8 | 2(xp), 2(a) 5(k) 0 2(xp), 4(n)
Tar 9 0 5(x) 2(xp), 2(m) 2(xp), 4(n)
Har10 | 0 309 | 20xp), 20, 2(n) | 2(xp), 4(n)
3amaua perrena. O

Bamaua 1.11. 3n0it mar Kpokobo6p Bapur 3enbe. Ha mociensem sTamne ox
JIOJKeH 100aBUTHh TPU Pa3a MOAPS POBHO 0 3 MUJLIMJINTPA MEPTBON BOJIbI.
K coxasnennio, B 3T0T pa3 oH NPUHEC B CBOIO DAIIHIO TOJHKO KOJOy ¢ 9 Muii-
JIMJIUTPAM¥ MEPTBOI BOIBI M y HETO HET BPEMEHHU COEraTh K POSHUKY €Il pas.
VY cebst oH HAME mycTbie MpOOUpPKU B 5, 4 u 2 MumuanTpa obbémom. Kak
crout noctynuth KpokoboOpy, 9T00bl JOBAPUTH CBOE 3€Ibe”
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Pewenue. Tabnuma 6yer Takoii.

Cocyn, Konba | IIpobupka 1 | IIpobupka 2 | IIpobupka 3
Pa3mep cocyna 9 5 4 2
ITar 0
ITar 1
ITar 2
ITar 3
Ilar 4
ITar 5
ITar 6
ITar 7
ITar 8
ITar 9

WHHFHFOOKROWWNO
W WO O kO oo
W WWWWWwo koo
S NOONNNNDNDNDO

CroxHOCTh 3ama4un B HEOOBIIHON (hopMmynupoBke. Tpu pas3a mompsi O3HAUA-
er, uto y Kpokobobpa HeT BpemeHu, 9T00bI OTMEPSATH HOBBIE 3 MUJIIAIATPA
IIOCJIe TOTO, KaK yrKe OH J00ABHJ MOPIHIO B 3embe. Tak 4uro, Tpebyercs Tak
Pa3IUTh 3eJbe M0 MPOOUpPKaM, ITOOBI B HUX OBLIO HMEHHO MO TPU MUJLIHIAT-
pa oxuoBpeMenHo. Pemenue, B KOTOPOM HECKOJIBKO pa3 Oy/lyT HOJIyY€Hbl TPU
MWLIWJIATPA, KOTOPBbIE MOTOM OyIyT BBUIATHI B 3€/be, OAJIJIOB HE MPUHECET.
Kak ToIbKO 3a/1a9y MBI TIOHSIH, PENATh €€ HEeCJI0XKHO. U

ITpumepsbl 1 KOHCTPYKIINN

3amaua 1.12. Sanwmmure uncao 1997 ¢ MOMOIIBIO JeCATH ABOEK W apudMe-
THYECKUX OIlepaInii.

Pewenue. s mosyydeHus mosHOro 6asia 1o 3Toi 3a1a4e JOCTATOYHO IPEe/Ib-
SABUTDH pereHne. B Takmx 3a1a49ax OOBIYHO [IOMYCKAETCS He CTABUTH MEXKIY
YHUCJIAMH 3HAKOB OIEPAIUil, YTO MO3BOJISET U3 YETHIPEX ABOEK IOJIYUYUTh THC-
g0 2222, Ham tpebyerca aucio 1997, gersipe ABOHKH /1 Oy deHus 2222 MbI
yKe ucnosib3oBaan. OCTasoch BEIYECTh YUCIO 225, KOTOPOE HYKHO MOJIYUUTH
IMECThIO JIBOMKaMMU:

1997 = 2222 — 222 -2 —2: 2.
O

3amava 1.13. Kak pazsoxurh rupbku BecoMm 1,2,...,9 r B Tpu KOpOOOIKHU
TaK, YTOOBI B IepBOii ObLIO IBE THPHKH, BO BTOPO — TPH, B TPETHEH — YEeThIPE,
a CyMMAapHBI BEC TUPEK B KOPOOOUKAX ObLI OTUHAKOBBIM !
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Pewenue. 3amada perraercss BECbMa MPOCTO: BHAYAJIE BBIYUCISIEM BEC KAXKIOM
KOpobouKk#. Bec Bcex rupek — 45 rpaMMOB, 3HAYUT, OTHA KOPOOOUIKA, JOIKHA,
cozepzKarhb rUpbKu Ha 15 rpammos. OHy KOpOOOUKY Mbl HAIIOJHUM THPbKAMU
B 9 m 6 rpamMOB, BTOpyIO — 8, b 1 2 rpamMma, TpeTbio — 1, 3, 4, 7 rpamMMOB.
OrBer upeabsB/eH, 33/a4a PeLIeHA. O

3amaya 1.14. B crpane Bobpsananu xkuByT riudposbie 600pbi. Karkapiit 1enn
B OOOPSIHINY POXKIAETCS POBHO ONWH DOOED, ¥ KOTOPOrO HA IMKYPKe HATNCAH
HOMED JHS OT COTBOPEHHUS MUPA. 3AKOH TJVIACHT, UYTO KaxXI0My 000py, cymMma
nudp Ha MKYPKe KOTOPOTO JAETUTCS HA, 7, TTPU POXKJIEHUN MPUCBANBAIOT CTATYC
606ponemuka. OmaaxK bl MaMa-606puxa poauaa 60OpAT-OIU3HENOB, HO, B CBs-
3u ¢ uu(POBOIl CUCTEMON MUPa, ONMH POAMIICH OPUIMAILHO HA AeHb PaHbIIe
apyroro. Moxker jin OBITH Takoe, 9To 00a Oau3Hena — 606pomeMukn?

Pewenue. TlousaTHo, 9TO B 337a4e TMPOCAT HAUTH JBA MOCJIEIOBATEILHBIX Ha-
TypaJIbHBIX YHCJIA, CYMMa, U@ KaXKIO0T0 U3 KOTOPHIX JAEJIUTCS HA CEMb. 3aMe-
THM, 9TO TAKOE MOYKET ITPOU30UTHU TOJIHKO, €CJIH MEHbIIIee YUCTI0 OKAHIMBACTCS
HAa HECKOJIBKO JIEBATOK, TOr/A, IPU MPUOABJIEHUH €IMHUIIbI, IIPOU30UIET H3Me-
HeHme CyMMbl Oosbiie, yem Ha 1. IlycThs geBsaTok n mryk, TOrma, mpuOaBuB
€IUHUILYy, MBI U3MeHUM cymmy 1udp Ha k& = 1 — 9n, k menaurcs wa 7 mpu n
paBaoM 4. OTCIOma TMOJYyYWM, YTO MEHbBIIIEE UUCIO0 MOXKET OKAHYMWBATHCS HA
9999, u, 4TobbI cymma ero nudp AeTUIach HA 7, gomuineMm 6 B HAYAIO 9uC-
sa, nmoyaus 69999. Orcroma, momep Broporo Gumsaena 70000. O6a Homepa
Y/IOBJIETBOPSAIOT IOCTABJIEHHBIM YCJIOBUSIM. O

AJsropurMbl 1 omepanumn

3amava 1.15. B 3emsio BOTKHY M 3 TIUKH, 2 MyCThIE, & HA TPETHIO ObLIN Ha-
CazKeHbl MUCKU AuaMeTpoM B 4, 3, 2 m 1 genuMerp B TaKOM IOPSJIKE CHU3Y
BBepx. Pa3zpemaercsa cieyioniee: B3dTh BEPXHUN JUCK, HACAKEHHBIA HA OJI-
Hy U3 MUK, U HACAAWTh €r0 Ha JAPYTYIO MUKY, MPUA ITOM KJIACTh Pa3PENIaeTcs
TOJIBKO JIMCK MEHBINEro IraMeTpa Ha JUCK 0osibirero. Tpedyercs B pe3ysibrare
9THUX OMEepaInii MEPEHECTH BCE MUCKU B TAKOM IMOPsIKE HA [IPYTYIO MHKY.

Pewenue. TlpeacraBum perienne B Bue TaOIHILI, B KOTOPOil OyaeM oTobOpa-
XKarb JUCKH, HACAXKEHHBIE HA KaXK/yI0 U3 MK HA COOTBETCTBYIOIIEM IIAre
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(camas yeBas U pa 03HAYALT BEPXHUI JIUCK).

IMMar 0 | 1234
IMar 1 234 1
Tar 2 34 1 2
ITar 3 34 12
ITar 4 4 3 12
ITar 5 14 3 2
IMTar 6 14 23
ar 7 4 123
ITar 8 123 4
ITar 9 23 14
ITar 10 2 3 14
IMar 11 12 3 4

[lar 12 12 34
ITar 13 2 1 34
IMTar 14 1 234
ITar 15 1234
TlocTpoennas TabINIA 3aBEPIIACT PEIIeHNe 3aJa4H. O

3amayga 1.16. Kommepcant Bacs 3ansica Toprosieit. Kaxaoe yrpo o 1o-
Ky[aeT TOBAp HA HEKOTOPYIO YaCTh MMEIOIIUXCS Yy HEro jJeHer (BO3MOXKHO, Ha
BCe uMeroImecs y Hero aeunru). Ilocie o6ema oH Npogaér KymjIeHHbIi ToBap B
2 paza mopoxke, yem kymua. Kak mykuo Toprosars Bace, aTobbr uepe3 5 aueit
y mero 6610 poao 25000 py6ieit, eciiu cradana y mero 610 1000 py6ieit?

Pewenue. 3amaday MOXKHO peniarhb ¢ KOHIA. [locse msiToro jHsi y HEro J0JK-
o crarb 25000 py6ueit. Ecim y mero 6sw10 13000 py6ueit mocsie gerBéproro
gud, 7o, Kynus Ha 12000 ToBapa m nmpoaas ux 3a 24000, OH MOJYYUT UCKOMYIO
cymmy. Paccyzkiast aHaJIOrM9HO, €CJIH Tocje TpeThero JAHs y Hero oOyaer 7000
py6aeit, To o kymuT ToBap Ha 6000 pybOseit u npomact 3a 12000. A 7000 py6-
seit momygaem w3 4000, 3akyrmuB ToBap Ha 3000. Hy a 4000 mbr momygum 3a
JBa JTHS, 3aKyIlas TOBAp HA BCe JAeHbru 0ba pasa. O

3agaua 1.17. OuH reHepas pemmsi TPOBECTH MOJEPHU3AIMIO BOMCKa POHO-
TOB. /17151 3TOr0 OH PacCTaBU COIAAT-POOOTOB B KPYT W HAYA UJATHU IO KPYTY,
mpeBpalaa KaxJI0ro JecATOro CoJgaTa B APOHA, MOCJIe Yero TOT CHUMAJCH C
MecTa u yaerana. OTHAKO W3-3a CBOEll 3a0bIBUMBOCTH OH MPOIIET KPYT HE OIUH
Pa3 ¥ OCTAaHOBUJICH, 3AMETUB, UTO OCTAJICA TOJBKO OfUH coiaaT. Kakoit Homep
OBLT y 3TOrO COMIATA, €CTH BCEro ux ObLIO 207

Pewenue. Ha pucynke npuBeféH mOCI€I0BATEIBHBIN TOPSIIOK MPEBPAIECHUT
B COOTBETCTBUU C AJTOPUTMOM, OTKYJa CJe/LyeT, 4TO OCTAHETCdA COJIJIaT IIOJ,
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I'maBa 2

Bokpyr reomerpun

Jlannbiii paszmes oObeIuHAET reOMETPUYECKHe W IIPEIreOMeTPUYECKre 3a/1a-
HUs, B OCHOBHOM He Tpebylomue 3HaHuil IMKOJIbHON reoMerpuu.

1 Packpackn

Marepuana aaa pa3bopa Ha 3aHATHH

WNuorma B oauMnnasax BCTPEYAIOTCS 33Ja49d, B KOTODPBIX HE HYXKHO HUYIErO
JIOKA3BbIBATD, & HY?KHO YTO-HUOYIb NPEIbsABUTH, HAIIPUMED, PACKPAIIIEHHYIO B
pasuble mBera ¢purypy. Hauunnaromnmm oO6bITHO HPABUTCS, ITO HAYErO HE HAIO
JIOKa3bIBATh, HO peIleHne He Bceraa Jierko Haiitu. B 1852 romy mormanackuii
dusuk @paucuc I'yrpu, padboras Hag KapToil rpadcTB AHIINN, 3aMETHUJI, YTO
711 €€ pacKpacKH JOCTATOYHO UeThIPEX KpacokK. Ero 6par coobmma 06 3ToM
nabmogernn O. ge Moprany — uzBecTHOMY MareMaruky, a mnocie A.Ksmm
chopmynuposan runoredy (1878) — «upobiieMy 4eTbIpéX KPacoK» — MOXKHO
JII PACKPACHUTD JII0OYI0 KapTy MHUPA, UCIOIb3ys 4 1mBeTa, Tak, 9T00bl rpaHn<da-
i€ CTPAHBI OBLIN PACKPAIIIEHbI B pa3Hble mBeta’ HecMoTpst HA KaXKyIITyOCs
MPOCTOTY JTAHHOM TUIOTE3BI, €€ JOKA3ATEIFCTBO OKA3AJI0Ch HEMPOCThIM. TOJb-
k0 B 1976 roxy 3amada Obuta pemiena Kemnerom Arnmesnem u Bosbdranrom
XakeHoM, IPU ITOM 3HAYUTEIHHYIO YACTh BBIYACIEHUN BBIMTOJTHUI KOMIIbIO-

65



TEP, & TEKCT JOKA3ATENHCTBA OKA3AJICA HACTOIBKO OObEMHBIM (COTHY CTPAHUIL
U TBHICAYM JUATPAMM), YTO MAJIO KTO U3 MATEMATUKOB CMOI' IPOYECTh €ro MOJI-
HOCTBIO.

O,H,Ha 13 KJIaCCHUYECKNX HEOJIMMIIMA/IHbIX TEeM [IJId 3a/1a49 Ha PaCKpaCKu — 3TO
CyaOKYy. HOHCHI/IM, YTO TaKOe CYAOKY, IJid Te€X, KTO C 3TUM HE CTAJIKUBAJICA.

IIpu urpe B cymoKy WrpoBoe TMOJie MPEICTABISeT COOO KBAIpPaT Pa3MepoM
9 x 9, pa3nenéHHbIil HA MEHbIINE KBAIPAThl CO CTOPOHOH B 3 KieTku. Takum
obpazom, Bcé urposoe mosie cocrout u3 81 Kiaerku. B HEX yKe B HAYa/e UTPbI
cTosaT HekoTopble uncyaa (or 1 10 9), maspiBaemble moickazkamu. OT Urpoka
Tpedyercs 3amoJHUTh CBOOOIHBIE KjaeTku Imdpamu or 1 10 9 Tak, 9TobbI B
KaXK/I0# CTPOKe, B KAXKJOM CTOJIOIE ¥ B KaXKIOM MAaJIOM KBaJpare 3 X 3 KaxK-
nas mudpa BcTpedanach O6bI TOIBKO oauH pa3. Kiaccrndaeckum cymoKy OOBITHO
upusnaéres cynoky uz 9 useros (mudp). CyliecrByior TakxKe pa3HOBU/HO-
cTr ¢ OOIBITTUMU U MEHBITUMHU UTPOBBIMY TTOJISIMHU, HAIPUMED, C MOJaeM 4 X 4,
pasgenénnbiM HA 4 KBagpara 2 X 2. Pa3bepém mpocreiinine METOIbI peleHust
TOMOOHBIX 33,1a4.

3agaua 2.1.1. Pemure cynoky.

Pewenue. IIlporymepyeM KJIeTKH TOCKHW, KaK B ITaxMaTaX WA TPU UTPe B
MOPCKOi#1 601, 1151 y1006CTBA OMUCAHUS X014 PEITEHUs. 3aMETHUM, 9TO B IIPABOM
HUKHEM KBaJ[pare yKe oTMedeHo 3 u3 4 KJIeTOK, TO ecThb, Ha Kierke C'l moxker
CTOATH TOJIBKO YHUCIO 2.

PaccvoTrpum J1eBbIit HIKHINE KBaApaT. B #HEM 00s3aTeIbHO JOIKHA OBITH Q-
pa 1 Ha omHOI U3 KieTok. dTa nudpa He MOKET CTOAThL B CToJ0Ie A, Tak Kak
B HEM y2ke crouT 1 Ha Kierke A4. Takzke, uudpa He MOXKET CTOATH B CTPOKE 2,
Tak Kak B Kiaerke D2 yzxke crour 1. Takum obpaszom, 1 MOXKET CTOATH TOJHKO
Ha Mecre Bl. AnajoruunubiM 00pa3oM MBI TOIYYAEM, UTO B TIPABOM BEPXHEM
KBaJpare 1 MOXKeT CTOATH TOJIBKO Ha mecte C'3.

IloBTOpuM paccyxaerus /1uis MudpPbI 2 B IEBOM HUKHEM KBaAPATE U MOy UM,
YTO OHA MOXKET CTOSATH TOJBKO Ha Kiietke A2. Takum o6pazom, Mbl 1Oy IUIIH,
9TO B CTPOKE 2 y¥Ke OTMEUEeHO 3 UuCja, 3HAUUT, HA B2 MOXKEeT CTOATH TOJb-
kO 1udpa 4, 3HAYUT, B JIEBOM HUKHEM KBAJIPATE OCTAJIOCH MOCTABUTH TOJIHKO
mudpy 3 Ha kierky Al. Takum oGpaszom, B crosbie A 0CTajoCh MOCTaBUTD
mudpy 4 va nozunuu A3. TloBTopsisi paccyKIAeHusl, MOJIYIUM OTBET. 3aro-
HEHHOE CYZOKY 3aBEPIIAeT PEIIeHre 33/a4Nn.
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K nmanmoil TeMe MOXKHO OTHECTH M 33Ja9d HA JOKA3ATE/JIHLCTBA.

Bagaua 2.1.2. (Typrop. Ocennuii ryp. TpenupoBounbiii Bapuantr — 1988.7-
8.4) Kaxayio rpanb KybOuka pa3busid Ha 4YeTbipe DABHbIX KBaJpara U Pac-
KPACWUJIM TU KBAJAPATHI B TPU I[BETA, TaK, YTOOBI KBAIPATHI, MMEIOIIHE OOIIYIO
CTOPOHY, OBLIN TMOKPAIIEHBI B Pa3HbIe MBeTa. Jl0KaKuTe, 9TO B KAXKIBIH IIBET
TTOKPAIIIEHO IO 8 KBaIPATOB.

Pewenue. Hapucyem mnomyuuBImmiicas KyOMK M IIOCMOTPHM
BHUMATEJIbHO HA Hero. Paccmorpum, kakue «cocenuy €CThb y
4EPHOTO KBaJIpPATHKA.

MoOKHO 3aMETHUTD, UTO COCEH | U 2 ABJIAIOTCSA COCEIAMU APYT
apyry. A 3HaguT, BCe 3 KBAJAPATHKA, BBIXOISIINE W3 OTHOMN
BepIMUHBI Kyba, JOMKHBI OBITH pa3Horo 1msera. Kybuk MoKHO
«pa3pe3arby HA 8 MAJIEHbKUX KyOMKOB, B KaXK/IOM U3 KOTO-
PBIX MOKPAIEHBI 3 TPAHU, MPUYEM B pa3HBIE I[BETA, TO €CTh,
B KaXK/IBIH I[BET MOKPAIIEHO M0 8 KBAIPATUKOB. O

B upunnune, mero/ipl pemenus 3a/1a4 Ha PACKPACKU 3a4ACTYI0 TECHO IIePEeKJIH-
KaloTCA C PACCMOTPEHHBIMHU B MEPBOI IJlaBe METOIaMH.

Bagaua 2.1.3. («Maremaruveckuii npasmauk> — 1999.6.3) Ksazapar 4 na 4
pasmesnién Ha 16 kieTrok. Packpacbre 3tm KieTku B YEPHBIN U Oesblil mBeTa
TaK, 9TOOBI ¥ KaK/IOH IEPHOM KJIeTKH OBLIO TPH OENIbIX COCema, a y KaxKIou
6eJ10ii KeTKH ObLT POBHO OfUH 4épHbIi cocen. (CoceHNMU CINTAIOTCS KIIETKH,
uMerolue O0ILYI0 CTOPOHY. )

Pewenue. TlycTh y HAC BCErO T TPAHUI] MEXKIY YEPHBIMU U OEJIBIMY KJIETKa-
mu. Torma y Kaxkaoit 0esoif KJIeTKM POBHO OHA W3 TPAHUI] — IPAHUII, MEXKIY
KJIETKAMU PA3HBIX I[BETOB, TO €CTHh y HAC BCETO X OesbIX KJIETOK. B TO ke
BpeMsi, y KaxK/10# 9€pPHOI KJIeTKH 3 CTOPOHBI — I'PAHUIBI MEXK/Iy HEI0 U OKPY-
Karouumu eé GeJIbIMU KJIeTKAMU, TO €CTh, YEPHBIX KJIeTOK Beero §. Tak kax
KayK/as KJIeTKa KBaJpaTa uMeer Oesiblil Wik 96PHBIH [1BeT, MOXKHO [TOJIYYUTh
ypasuenue v + ¥ = 16, orkyna z = 12.

YépHas KIeTKa HEe MOYXKET CTOAThH B yTIIy, TaK KAK y YTJIOBBIX KJIETOK BCErO IO
2 cocema. B To ke Bpemsi, TaK KaK yIVIOBbIE KJIETKH Oesble, a y Oe/bIX KJIeTOK
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€CTb OJIVH YEPHBIIN COCe T, yINThIBas (DAKT, 9TO BCETO YEPHBIX KIETOK 4, MOKHO
MOJIYYUTH OTBET.

B kauecTBe perieHus JaHHON 3a/1a9¥ JOCTATOYHO MPEIOCTABUTH TOJBKO PUCY-
HOK. O

U B 3akiiouenue npuseném oxud unrepecublii pakr (noka 6e3 gokazaresib-
CTBA).

IIpeamonokuM, ITO Ha TJIOCKOCTH MPOBEIEHO MHOYKECTBO TEePEeCeKaloNuxCcs,
HETIEPECEKAOIUXCST U KACAIOMIUXCs MPAMBIX U OKpyKHOCTeh. OKa3biBaeTcs,
MO2KHO PACKPACUThH ILJIOCKOCTD B 2 IIBETA TAK, YTO 'PAHUIIBI [[BETOB U 00PA3yIOT
9TU NPAMbBIE U OKPYKHOCTH!

3ajaBaJIbHUK

3agaua 2.1.4. («Maremaruueckuii npazauuks — 2000.6.2;7.1) B xBazpare
7 X 7 KJIETOK 3aKpachTe HEKOTOpbIE KJIETKH TaK, 9TOOBI B KaXKI0W CTPOKE U B
KaXKJIOM CTOJIOIE OKa3aJI0Ch POBHO IO TPY 3AKPAIIEHHBIX KJIETKH.

Bagaua 2.1.5. («Maremarudeckuii npasaauk» — 1990.6.1;7.1) Packpacere
IIJIOCKOCTD B TPH I[BETA TaK, YTOOBI HA KAXK IO MPAMOi ObLIH TOYKH He Dostee,
YeM JIBYX [IBETOB, M KAXKJbIH 1BeT ObLI1 Obl UCIOJIB30BAH.

Bagaga 2.1.6. («Maremarunaeckuii npazaauks — 1996.6.6) Ilokpacbre Kier-
KM JIOCKU 5 X 5 B LATH IBETOB TAK, YT00bI B KAXKJOM IOPU30HTAIBHOM DALY,
B KaXKJIOM BEPTHKAJIHLHOM DSIZY M B KarXKJOM BBIJEJIEHHOM OJI0Ke BCTPEYAINCH
BCE IIBETA.
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Bagaya 2.1.7. («<Maremaruveckuii npasguuk> — 2002.6.4) XyuoxKHuK—
aBanrapauct 3muii KJIeTouknH MOKpAaCH/I HECKOJHKO KJIETOK JOCKHU pa3Me-
poMm 7 X 7, coboasi MpaBUjIO: KaXKaas CJIEAYIONAs 3aKpaITnBaeMas KJIETKa
JOJIZKHA COCEZICTBOBATH 110 CTOPOHE C IpeAblAyInell 3aKpallleHHOl KJIeTKO!, HO
He JOJIZKHA COCEJICTBOBATH HU C OJHON JIPYroil paHee 3aKpallleHHONH KJIETKOMN.
Ewmy ynanocs nokpacurs 31 Kirerky.

IToGeiire ero pekops — 3akpachbTe a) 32 KJIeTku; 6) 33 KJIeTKH.

Bagaua 2.1.8. («<Maremaruveckuii npasguuk» — 2002.7.5) XynoKHUK—
aBaHrapauct 3muil K/eTouyKMH IOKpacH/ HECKOJIbKO KJIETOK JOCKH pa3Me-
pom 8 X 8, cobofas MPaBUiI0: KazK/Iasl CIEIYIONiasd 3aKPaInBaeMasi KJIeTKa
JOJIKHA COCEIICTBOBATH MO CTOPOHE € MpeAbIAyIell 3aKpalleHHoi KJIeTKO, HO
He JO/?KHA — HU € OJIHOI IPYTroil paHee 3aKkparneHnoit kierkoit. Emy yramoch
nokpacutb 36 kjerok. Ilobeiire ero pekopa! (2Kroopu ymeer 3akpaimBarb 42
Kyerku!)

Bagaga 2.1.9. («Maremarngeckuit npaszauauks — 2001.6.6) ITons knergaroit
JIOCKH pa3MepoM 8 X 8 OyIeM 10 OvYepesu 3aKpaIlliBaTh B KPACHBIN IIBET TaK,
9TOOBI MOCJIE 3aKPAIMBAHUS KAXKIOH CIIeaytomeil Kiaerku burypa, CocTosiast
U3 3aKpalIeHHbIX KJIETOK, UMeJIa 0Ch cuMMerpur. [lokaxKuTe, Kak MOXKHO, CO-
6JI0/1a51 9TO yCJIOBUE, 3aKpacuTh a) 26 Kierok; 6) 28 kierok. (B kauecrse or-
BETA PacCTaBbTe Ha TEX KJETKAX, KOTOPIE JOJI?KHbBI ObITh 3aKPALICHbBI, IHCTa
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or 1 10 26 wiu 10 28 B TOM MOPSIZKE, B KOTOPOM MPOBOMIIOCH 3aKPAIIUBAHE. )

3agauga 2.1.10. («Maremaruueckuii npa3auuks — 2004.6.7) Kierku terpas-
HOTO JINCTA, PACKPAIIIEHbI B BOCEMb I[BETOB. JloKarkure, 94T0 HalgéTcsa durypa

BHIA

, BHYTPH KOTOPOU €CTh KJI€TKU OTHOTO IIBETA.

3agaumn O CAMOCTOSTEJILHOTO PEeIIeHIs

3amaga 2.1. JlepeBsduHbIl Ky0 MOKpAaCH/IA CHAPYKU 0EJIOM KPACKOM, KaxK-
noe ero pebpo pazzenunau HA 10 paBHBIX YacTeii, mocse 4ero Kyb pacnumimim
TaK, YTO MOy YMJINCh MaJIeHbKIe KyOuku, y Koropbsix pebpo B 10 pa3 menbiie,
yeM y ucxoHOoro Kyba. CKOIbKO HOJIyYrJIOCh MAJIEHbKUX KyOUKOB, y KOTOPBIX
OKPpAIIIeHa, XOTs ObI OTHA, TPaHb?

3agaua 2.2. Permute cynoky.

5|6 3
61415
1 4
1 4
21315
4 5|2
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2 Meroa packpacku

Marepuana ajg pa3zdopa Ha 3aHATAN

Xoporo mpoayMaHHas pacKpacka (uUryp CrocobHA TBOPHUTH 4dyAeca. Bosb-
IITUHCTBY W3 HAC C JETCTBA 3HAKOMA IMAXMATHAS JTOCKA U TIOPSIIOK, B KOTOPOM
pacrosioykeHbl YépHble 1 6esbie moss. OKa3bIBAETCs, 3Ta PACKPACKA TOMOTAeT
PEIUTh HEKOTOPbIE 3aa9u HAMHOTO 0OJiee HATJISAHBIM M MOHSTHBIM CIIOCO-
6om. B kagecTBe pa3sMuHKH PACCMOTPUM OJHY W3 CAMBIX M3BECTHBIX 33849 HA
paspe3anud 10 JIaHHOI TeMme.

3amaga 2.2.1. /lana gocka pa3zmMepoM 8 X 8 KJIETOK, ¥ KOTOPOU BHIPE3AH JIEBbIi
HUXKHUI ¥ IPaBblii BepXHUH yruibl (PUCYHOK HuKe). MOXKHO Jin TAKyIO JOCKY
paspes3arb Ha JOMMHO pa3MepoM 1 Ha 2 KJIeTKH?!

Pewenue. Ilprrasgcs momobpaTh TpuMep TAKOrO pa3dueHusi, MbI BCE BpeMs Oy-
JIEM TEepPIeTh HEYJAdy, YTO 3ACTABIISIET 33/ IyMATHCS — MOYKET OBITh, TO BOODIIE
neBo3MoxkHO? Ho Kak j0Kka3aTh, 90 910 HeBO3MOKHO? Benb cyriectByer mpo-
CTO OI'POMHOE KOJMYECTBO BAPUAHTOB IOIBITOK PACCTABUTH JIOMUHO, W II€pe-
OpaTh WX 33 BpeMsl OJIUMITHAAIHI HE CMOYKET HE TOJTHKO €€ YUYACTHUK, HO U CAMBIH
MOIIHBIH KOMIbIOTEP. TyT HAM HA MOMOIIb MPUXOIUT IMAXMATHAS PACKPACKA.

Paccvorpum cratana mocky 6e3 BbIPE3aHHBIX YTOJKOB: B HEl KOJTHIECTBO Oe-
JIBIX U YEPHBIX MOJIeH OyIeT OMMHAKOBBIM — TO 32 KJIETKU. 3aMETHM Tereph,
Y9TO JIEBBINI HUYKHUM W MPABBIM BEPXHUI YTJIBI OHOTO IBeTa. IIycTh 3TOT mBer
oKazaJICs YEpHBIM (corydail ¢ 6esibIM 1BeTOM abCcoMOTHO anasoruden). Toraa y
JIOCKH C IBYMs BbIpe3aHHbIME TOAME 32 Oesbrx mosist u 30 uépubix. Ho kax-
Jlasl JIOMUHOILIKA COCTOUT U3 OJHOI Oesoi u omHoil 4épHoil Kierku! 3HaduT, u
JI0CKa, pa3pe3aHHas Ha JOMUWHOIIKH, JOJKHA COMEP:KATh TTOPOBHY UEPHBIX U
0esIbIX KJIETOK, 9TO He Tak. CJie1oBaTeIbHO, JAHHYIO TOCKY HEIb3s pa3pe3arhb
Ha JIOMHUHOIITKH. ]

Paccmorpennasi packpacka siBjisieTcs 1ajeKO He eIMHCTBEHHOW, KOTOPas WC-
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MOJIH3YETCs TIPU PEIIEHNH TOA00HOTO THTIA, 33/1a4, HATPUMED, CIEAYIOIINe Pac-
KPAaCKHU BCTPEYAIOTCHA TaK¥Ke JTOBOJBHO HaCTO:

® «I0JI0CaTasg PACKPACKay» — B HEil MEepPBBIil CTOMOEI] MOJTHOCTHIO YEPHDIH,
cuiepyrowuii 3a HuM — Gesiblii, HOTOM CHOBA YEPHbIH, 1 Tak JaJjee (pucy-
HOK a));

e «DoJbITIas IMTaXMaTHAS PACKPACKA» — MOYTH TO YK€ CAMOE, UYTO W OOBIU-
Has MAXMATHAs PACKPACKA, TOJIHKO BCE PA30MBAETCs HA KBAAPATHI 2 HA
2 (pucyHok 6)).

6) «bosiblasi IaxMaTHas

a) «moJsiocaras PacKpackas
packpackay

Packpacku, Kak mpaBUIO, UCIOIB3YIOTCsS, ITOOBI JTOKA3aTh, ITO TPEOYEMOro
pasbuenus we cymecrByer. OOBIYHO B 33/a9e HE CPa3y MOHSATHO, KAKYIO pac-
KPACKY HYKHO UCIOJIb30BATD JJI PEIIEHHUsI, TOITOMY TEPBBIM IIArOM CJIEIyeT
OTIPEIE/INTh, KaKasi MMEHHO PACKPACKA, ITOMOXKET PEITUTh 3a1a9y. BO3MOXKHO,
JITsT 3TOTO OTpedyercs nepedpaTh HECKOIBKO PA3IMYHBIX METOIOB PACKPACKH.
Paccvorpum cremytornyio 3amady.

3amayga 2.2.2. /Tana mocka pazmepom 10 ma 10. Moxkuo sin €€ pa3pesarb Ha
HPSAMOYTrOJIbHUKHU pa3mepom 1 Ha 47

Pewenue. TlompobyeMm MCIOMB30BATH MIAXMATHYIO PACKPACKY — TOTA Ha Heit
Oyzxer no 50 4épubix u Oesbix nosieit. Ho Beap KaXKaplit IPAMOYTOJIbHUK 3aHM-
MaeT 10 2 Y6PHBIX U 2 OeJIbIX I0JIs, TO €CTh, TEOPETUIECKHU, 25 MPAMOYOJIbHE-
kOB pasmepom 1 wa 4 6yayT gaBare 50 u€pHbIX u 50 OEIbIX TOJIeH, 1 HUKAKOTO
MIPOTUBOPEYNS B 3TOM ciIydae He monydaercda. Ho orcioma BoBce He creayer,
9TO TONOOHOE pazdbmeHune cymecTByeT. Vcmomb3yeM «OOMbIIyI0y MaxMaTHYIO
packpacky. Torna gocka menwurcs HA 25 KBaApaToB 2 HA 2, u u3 HUX 13 OyayT
uépHbiMU, & 12 — GesbiMu. 3HaduT, Beero Oyaer 52 4épubix u 48 Gesblx moJeii.
Ho kaxkmpiit mpsgMoyrosbHUK 1 Ha 4 3aHMMAET POBHO 2 YEPHBIX W POBHO 2 Oe-
Jaerx osid. IlomydaemMoe mpoTuBOpeUdre MOKA3bIBAET, UTO JTOCKY HA YKA3aHHBIE
MPSIMOYTOJIBHUKY Pa3pPe3aTh HEBO3MOYKHO. U

3asaBaJIbHUK

Bagauya 2.2.3. (Topozxckas ycrHas mMaremarwdeckasl OJUMIMana s 6—7
kiaccoB — 2002.6.6) Ckoubko (builek MOXKeT CrosaTh HA LIAXMATHOM JIOCKE,
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ecan 1000 KBaJaparT, COCTOAIINA W3 JIEBATH KJIETOK, COIEPYKUT B TOUYHOCTH
onHy dumky?

Bagaua 2.2.4. (MockoBckasi MaTemarndeckas perara — 2013/14.7.4.3) U3
naxMaTHON Jocku (pa3mepom 8 X 8) BbIpe3asiu HEeHTPAIbHbII KBaIpaT pa3Me-
poM 2 X 2. MOKHO JTH OCTABIILYIOCS 9aCTh JOCKH PAa3pe3arh Ha PABHbBIE (DUTYPKH
B Buje OykBbl «['», cocrosiiiyue u3 4eTbIpéX KJETOK?!

Bagava 2.2.5. (Mynununaabubiii sran Beepoccuiickoil osmumima/ibl 1KOJIb-
unkoB (Mockpa) — 2014.9.6) 113 maxmarHOI TOCKM pa3sMepoM 8 X 8 BhIpe3asn
KBaIpaT pa3MepoMm 2 X 2 Tak, 9TO OCTABINYIOCS JOCKY YAAJIOCh Pa3pe3arh Ha
NpAMOYTOJbHUKHY paszmepoM 1 X 3. Ompenenure, KaKOi KBaIpaT MOTJIN BbIPE-
3aTh.

Bagaga 2.2.6. (MockoBckasg MareMmarndeckast perata — 2017/18.11.2.3) U3
KJIETYATOH JOCKH Pa3MepoM 8 X 8 BBIIMJIMJIN BOCEMb MPAMOYTOIBHUKOB Pa3-
mepoum 2 x 1. ITocse 310ro u3 ocraswelica 1acTu TpeGyerca BbIIUINTD KBAIPAT
pasmepom 2 X 2. Ob6s3aTeNbHO JIU 9TO YIACTCS?

3agaum g caMOCTOATEILHOTO PEHIeHUs

3amauva 2.3. Ha kmerdaroit mocke crout ¢urypa «0600€p», KOTOpas MOKET
XOOUTH HA TPU KJIETKU TO TOPU3OHTAIN W HA OJHY TO BEPTUKAIW WJIU MSITh
KJIETOK TI0 BEPTUKAIW W OAHY TO Topu3oHTajau. Moxer jin «00OEP», caesas
HECKOJIBKO XO/0B, MOMACTh B COCEIHIO0 IO CTOPOHE C HAYAIHHOU KJIETKY?

3amadga 2.4. Moxno ju kBagapar 10 x 10 pa3pe3ars Ha GUrypsl, IpuBeIEHHBIE
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HUXKe?

3amadga 2.5. Moxno ju kBaapar 8 X 8 ¢ BbIPE3aHHOM yTJIOBOM KJIETKOH pPas-
pe3arh Ha NPAMOYTrOJIbHUKE padmepom 1 wa 3 7
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3 Pa3Béprku

Marepuana ajg pa3zdopa Ha 3aHATAN

OxHOM M3 BaXKHBIX KOHUENIMA CcrepeoMerpudeckux 3azad (TO ecrb, 3a/1ad,
CBSI3QHHBIX ¢ OOBEMHBIMY (DUTYPAMHU) STBIISETCST KOHIIETITHS «PA3ZBEPTKUS.

Paccmorpum durypy, ¢ KOTOpO#i BbI y2Ke CTOJIKHYJIACH B MPOILIBIX «KBAHTAX>
— Ky0. Ky6 MOXKHO O9eHb JIerKO M3TOTOBUTH M3 OyMaru CaMOCTOSITETHHO.

Paccmorpum caemymomnyio pa3BépTKy Kyba, m300parkEHHYI0 Ha pucyHke. Ecan
MBI COTHEM JaHHY IO (bI/Ipry IO JIMHUAM CETKH, COCJUHHUB U CKJIEUB BMECTE
péOpa, OTMEYEeHHBIE CTPETOTKAME (chonb3y${ BBIIIYKJIbIE YaCTHA pa3B'épTKI/I),
TO TOJYIUM TPEXMEPHYIO PUTYPY.

CyirecTByeT 60IbITTOE KOJIMYECTBO BOZMOKHBIX PA3BEPTOK KyHa M3 KBAIPATOB,
BCE BApMAHTHI KOTOPBIX MTPUBEIEHBI HA PUCYHKE HUKE.

MNuorma pa3BépTka MOXKET TTOMOYb PENIATh Wik OPOPMUTH 33149y, HATPUMED.

3agaua 2.3.1. (Typrop. Becennuit Typ. TpenupoBounbiii Bapuant — 1988-
1989.7-8.4). MoKHO Jiu HAPUCOBATHh HA MOBEPXHOCTH KyOuka PyOuka Takoii
3aMKHYTBIA IIyTh, KOTOPBIA MPOXOAUT Yepe3 KaxKJblii KBaJPATUK POBHO OJWH
pa3 (uepe3 BepUIMHBI KBAIPATUKOB IIyTh HE [IPOXOAUT)?
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Pewenue. Hapucyem pa3séprky kKyba m mompoOyeM MPOBECTH «CILIOIIHON»
MyTh, MIOMHSI O TOM, KaK CBsS3aHbI CTOPOHBI Kyba. [lomyunm Takyo kKapTuh-

KY.

7

Orciofa jiesiaeM BBIBOJ, 9TO TaKOW MyTh HAPUCOBATH MOXKHO. O

Be3 u3obpakenuns pa3Béprku pernerHue ObLTO ObI rOpa3ao 6osee JAIUHHBIM U
HETIOHSATHBIM.

He Bcerna paspéprka OyaeT nmpeactaBisaTh u3 cebs GUrypy, KOTOPYO HyKHO
CKJIEMBATDH MO PEOpaAM, MHOTIA ITO MOXKET OBITh ITO-TO DOJIEe CIIOXKHOE.

Bagaua 2.3.2. (MockoBckasi maremarndeckas ojumnuaza — 1954.8.1). U3
KBaJpaTa pa3MepoM 3 Ha 3 BbIpe3aThb OfHy (purypy, KOTopasd HpemCcTaBIgeT
Pa3BEPTKy MOJHOI TOBEPXHOCTH Kyba, MImHa pebpa KOTOporo pasHa 1.

Pewenue. 3amernm, 9TO pa3sBEPTKA BHIPE3AETCA U3 CHMMETPUIHON (DUTYDHI.
ITompobyem caenarh CHMMETPUYHYIO pa3BEPTKY Kyba. Pa3perxkem omny u3 rpa-
Helt Kyba 1o [uaroHassM, a 3aTeM CIeaaeM paspes mo 4 pédpam, BBIXOISIINM
UX ITOM T'PAHU, Oy IHM:
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Paccrostime AB paBHO ueThipéM maumHaM pebpa Kyba, T.e. paBHO 4. 3aMeTum,
9TO [MArOHAIb KBAAPATa 3 X 3 mMeeT [umHy 312 > 4, mosToMy Haima pas-
BEPTKA HE BBIXOJIUT 3a €r0 TPAHUIIBI. O

3agaua 2.3.3. («Maremaruueckuii npasauuk» — 1998.7.6). I3 kBaapara 5X 5
BBIPE3aJIH IEHTPAIBHYIO KJIETKY. Pa3pe:kbre mosyvuBIiryocs GbUrypy Ha jBe
YacTH, B KOTOpPble MOYKHO 3aBepHYTh KyO 2 X 2 X 2.

Pewenue. 3amerrm, 9TO KBaIpAT MOXKHO pa3pe3aTh, KAK HA PUCYHKE MOCEpe-
JIHE.

Kaxgasg gacTb cBOpaumBaeTcst, Kak MOKA3aHO HA PUCYHKE CIpaBa, U 0bpa3yer
€O BTOPO# Takoi xke Ky 2 X 2 X 2. O

3ajaBaJIbHUK

3amaga 2.3.4. (Bceepoccuiickas onmumnuana 1o reomerpun — 2005.23) Oxieii-
Te Ky6 B OIWH CJIOH MATHI0 PABHOBEJINKWMHA BBIMTYKJIBIMA TIATHYTOJBHAKAM.

Bagaua 2.3.5. (Bcepoccuiickas onumnuana no reomerpun — 2011.10.8) Ecrb
JINCT 2KecTh pasMepoM 6 X 6. Paspelnaercs naape3ars ero, HO TaK, 9T00LI OH He
pacmajasics Ha 9acTH, u crubarh. Kak caenars Kyd ¢ pebpom 2, pa3aeméHHbli
MEPETOPOIKAMY HA, €IUHUIHBIE KYOUKM?

Bagaua 2.3.6. (Topozackas ycrHas MareMaTwdecKas OJUMIMAIA Jad 6—7
kiaccoB — 2007.8-9.1) Tana npsiMoyrosibHas moa0cKa pazmepom 12x 1. Okeii-
Te ITOH HOJIOCKOH B JBa cjiog Ky6 ¢ pebpom 1 (HOIOCKY MOXKHO crubarb, HO
HeJIb3sl HAJPEe3aTh).

Bagaua 2.3.7. (Toponckas ycrTHas MareMaTwdecKas OJUMIHANA Iad 6—7
kiaccoB — 2010.6.4) Jdan ky6 ¢ pebpom 2. ITokaxkure, KaK HaKJIEUTh HA HETO
6e3 manoxkennii 10 KBaAPaTOB CO CTOPOHOH 1 Tak, YTOOBI HUKAKUE KBAIPATHI
He rPaHUYMIIM 110 OTPe3Ky (110 cropoHe uiu €€ uyacru). Ileperubars KBaaparbl
HEJIb3s.

Banmaga 2.3.8. (MockoBckas Maremarndeckas perara — 2011/12.10.2.2) Bo-
KPYT IHJIHHIPUIECKOH KOMOHHBI BBICOTOH 20 METPOB U AMaMeTpa 3 MeTpa 00-
BHUTA y3Kas JIEHTa, KOTOPAas MOJHUMAETCS OT HOJHOMXKUS JI0 BEPIIMHBL CeMbIO
nosiubiMu BuTkamu. Kakosa auna jentsr?
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3amaum g cCaMOCTOATEILHOTO PEHIeHUs

Banmada 2.6. B mysee Tyrrenxaiiv B Hoio-Ilopke ecrb cKy/IbITYypa, HMEOMIIAst
dopmy kyba. 2Kyk, ceBmimii Ha OHy W3 BEPIIUH, XO4YET KAK MOXKHO ObICT-
pee OCMOTPETh CKYJIBITYDY, YTOOBI MEPEHTH K JAPYTUM SKCIOHATAM (IS STOTO
JIOCTATOYHO TONACTh B IPOTUBOIOJIOXKHYIO BepuinHy KyOa). Kakoii myTh emy
BBIOpaTH?

3amaua 2.7. CocraBbre pa3BEPTKY MPABUILHON YETHIPEXYTOJIBHON TTHpaMu-
JIBL.

Bagaua 2.8. (Myuununanbubiit sran Beepoccuiickoil omMnuaipl MKOIbHU-
koB (Mocksa) — 2014.5.4). Ilosmna permmia pacKpacuTb CBOH KJI€TYaThIi
Opacyer pazmepom 10 X 2 (PUCYHOK CJI€BA) BOJIIEOHBIM y30POM W3 OIUHA-
KOBbIX (bUTYPOK (PHCYHOK CIpaBa), Yepeiysd B HUX JBa IBera. Ilomorute eil
9TO CAEJATh.
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4 3amMoIleHne MJI0CKOCTHI

Marepuana ajg pa3zdopa Ha 3aHATAN

CoBpeMeHHast MaTeMaTHKa, KAK HayKa, CO BDEMEHEM CTAHOBUTCS BCE MeHee J10-
CTYITHOM [IJIsT TTOHUMAHUS MMUPOKOMY KpyTy juil. OIHON U3 MPUIHH SBISETCS
OTKa3 OT T€OMETPUYECKOr0, HAIJISIHOTO, OMUCAHUS B TOJb3Y (DOPMAIU3AIUN
u anrebpam3aruu Maremaruku. OIHAKO, HECMOTDPsS HA BBICOKUI YPOBEHB a0d-
CTpaKIUU COBPEMEHHON MaTeMaTUKU U IIPOJOJIZKAIOIIEECs SKCTPEMAaIbHOE I10-
BBIIIEHUE CTEIEHH a0CTPAKIMM, B 9TOM pa3jieie HayKd [0 CHX IIOP COBEpLIa-
FOTCsl OTKPBITHUsL, CMbICJI KOTOPbIX MHTYUTHBHO SICEH HEIPO(PECCHOHAJY, HAIIPH-
Mep, CBA3AHHBIE C 3a7a4ell 3aMOINEHUs TLIOCKOCTH TTapKeTaMu (MHOrOYTOJIb-
HUKAMU OJIMHAKOBO# (bopMbr). Bojiee TOro, CoBCceM HEJABHO OTKPBLITHS MOTJIU
COBEpILaTh HEIPO(ECCHOHAIIDI.

Taxk, u3BectHoil sBssiercs ucropust OTKpoITud B 1970-X rogax [10MOX03siKOil u3
Can-/Inero Mapmxxopu Paiic, MaTepbio SITephIX JeTeil, He NMEIOIeil MaTeMa-
THYECKOr0 00Opa30BaHusi, HOBOIO BUA MATHYTOJHHBIX MAPKETOB — OHOTO W3
pelennii 3a/1a9M MONCKA BBIMYKJIBIX TATHYTOJbHIKOB, KOTOPBIMU MOYKHO 3a-
MOCTHTB ILJIOCKOCTH Oe3 nmpobesnoB u Hamoxkenuii. Crarbio B Scientific American
M. l'apauepa, npu3bIBaiOIIEro K IOUCKY JAHHBIX IATUYIOJIbHUKOB, OHA [IPOYH-
Taja CIyJaiiHo, & O CBOEM OTKpBITHU cOoodImmIa Lapaurepy.

Paccvorpum, HanmpuMep, TPOTYyapHYIO TIATKY.

Ha seBom PUCYHKE MbI 3aMOCTHUJIA IIJIOCKOCTDH IIJIMTKaMH HECKOJIbKHX BHUJ/IOB,
Ha IIPpaBOM — OJMHAKOBbLIMHU IIJIMTKAMMU.

B npeapiayimeit Teme Mbl pacCMaTpUBAIU PA3BEPTKHU KyOa. JI1000i pa3BépTKOil
Ky0a MOXKHO 3aMOCTHTH ILTIOCKOCTD.

IIpuBeném HECKOJIBKO IPUMEPOB.
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SR
AT

OpHrMY U3 BaXKHBIX MPUHIUIIOB PEINEeHUs 33039l HA 3aMOIIEHUE MJIOCKOCTH
SABJISIOTCS TIPUHITAITHI TIOBTOPSAEMOCTH 1 cuMmMeTpuu. 1o cyTu, B KIacCHIecKoi
OJIMMIINA,THON MaTeMATUKe 3318491 Ha 3aMOIIEHNe IJI0OCKOCTH — 3TO 33aJa497 Ha
paspe3anue 6€CKOHEYHOrO IIPOCTPAHCTBA HA OJIMHAKOBbLIE YaCTH.

Bagaua 2.4.1. («<Maremaruyeckuii npa3auuk» — 1990.5.4) 3amocTure mjioc-
KOCTh OMHAKOBBIMU MATHYTOTbHAKAMH.

Pewenue. TlepBoit peakiueil Ipy peeHnn JAHHON 3a/1a91 MOXKET ObITH JKejla-
HUE HAPUCOBATH OJIMHAKOBBIE [IPABUJIbHbBIE IATUYrOJIbHUKY. Hanpumep, odennb
YaCTO BCTPEUAETCST «PerieHnes CIeIYIONero BUIa.

«Pa3pexems» naTmyrosbHUK HA 3 TPEYroJbHWKA. B KaxXKJI0M #M3 HUX CyMMa
yrioB pasua 180°, 3HaduT, CymMMa YIJIOB HATHYroJbHWKA paBHa 180° - 3 =
540°. 3uauut, omun yros pasen 540° : 5 = 108° rpasaycos. Ilocse 3amorienns
TJIOCKOCTH B KaXKJOM YTOJIKE CXOAUTCS HECKOJBKO YTJIOB TSTHYTOJLHUKA, HO
360° rpamycoB Heab3d MOAEAUTH Ha 108°, 3HAYUT, TaK 3aMOCTHUTDH IMJIOCKOCTH
HeJIb34.

Ecu 661 B 3a1a19e rOBOPUIOCH PO MPABUIBHBIN IATHYTOJbHUK, 3TO ObLIO ObI
pEeIeHneM, HO PO TPABWIHHOCTH OJWHAKOBBIX MSTHYTOJLHUKOB B YCJIOBUH
ckazano He Obw10! Ha camoMm zerre, 3aMOCTUTH TMOJOOHBIM 00Pa30M ILJIOCKOCTh
MoxkHO. Hampumep, pa3pekeMm IJIOCKOCTH CHAYAJA HA PABHBIE KBAJIPATHI, &
3aTeM PAa3Ie UM KaxK/IbIil U3 HUX HA JBA PABHDBIX MATUYTOJIbHUKA.
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TlonydenubIit pUCYHOK 3aBEPITIAET PEITIEHUE 3aIa4H. O

3agaua 2.4.2. (Bcepoccuiickasg OaMMIMaLa 110 PeOMeT-
puu um. U. ®@. Ilapsiruna (Mocksa) — 2005.10-11.3).
ABCDE — npasuibhbiil naruyroibuuk. Touka B’ cum- A C
MerpudHa Touke B otHOCHTE bHO npsimoii AC (cMm. pucy-

HOK). MoxHO Jjin ngruyronbuukamu, pasabivu AB'CDE,

3aMOCTHUTH ILTOCKOCTD? E D

Pewenue. Haiiném yribsl TOMyYEeHHOrO MTATHYTOJIbHWKA. B xome perreHus
MPEIBIAYINE 33891 MBI yKe TIOJIY YUJIH, 9TO YTOJI MPABUIBHOTO IATHY TOJIbHI-
ka cocrapnser 108°. Ilomyunm, uro AB'C DE umeer yrubl, pasabie 36°, 252°,
36°, 108°, 108° coorBeTCTBEHHO. A TakzKe, PABHBIE CTOPOHBI B CUJIYy TOTO, YTO
ABCDE — upasunbhbiii u AB' = AB = BC = B'C, 1.x. B’ cummerpuuna
B ornocurensuo AC.

Tostomy dburypamu, pasubivu AB'C'DE, MOXHO 3aMOCTUTD «II0JIOCY» (pHC.
csieBa). 3areM, TaKUMHM PaBHBIMU HAPAJJIEIbHBIMU II0JIOCAME 3aMOCTHM BCIO
LWJIOCKOCTD (puC. cupasa).

Tlonyvennbiit pUCYHOK 3aBEPINIAET PEIIEHNE 331A49HU. 0

3asaBaJIbHUK
Bagaua 2.4.3. (Topozxckas ycrHas mMaremMarwdeckasl OJUMIMAA s 6—7

kiaccoB — 2005.6.3) U3 nabopa yrosikos, u3o0pazkEHHbIX HA PUCYHKE, CJIO-
KUTE IPAMOYTOJIbHUK.
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Bagaua 2.4.4. («Maremaruyeckuil npasauuk» — 1990.5.4) 3amocTure njoc-
KOCTb OJMHAKOBBIMH CEMUYTOJIbHUKAMHU.

Bagaua 2.4.5. («Maremarndecknit npasaauk» — 2004.6.4;7.5) Cinoxure u3
dburyp, m300paKEHHBIX Ha PUCYHKE:

a) kBaapar pazMepoM 9 X 9 ¢ BbIPE3aHHBIM B €r0 IEHTPE KBAAPATOM 3 X 3;
6) IpsAMOYIrOJIbHUK pa3mepom 9 X 12.

Qurypbl MOKHO HE TOJIHKO IOBOPAYUBATH, HO U [I€PEBOPAYUBAT.

3agaya 2.4.6. (Typrop. Ocennuii typ. TpenupoBouHbIi Bapuant —
1996/97.8-9.2) Ilpm KakuxX LEJIbIX 3HAYEHHUSX 7 TPABHJIBHBIA TPEYyTOJIHHUK
CO CTOPOHOM N MOXKHO 3aMOCTHUTDH ILINTKAMU, UMEIOIINMHA (DOPMY PABHOOOKOM
Tpamnenuu co croponamu 1, 1, 1, 27

3agadumn I8 CAMOCTOATEJILHOTO PEeIIeHIs

3amadga 2.9. 3aMOCTUTH ILIOCKOCTh OJMHAKOBBIMU 8-YTOJIbHUKAMHA.
3amadga 2.10. 3aMOCTUTH MJIOCKOCTH OJMHAKOBBIMU 9-yTOIbHUKAMH.

3amadga 2.11. 3aMOCTUTH MJIOCKOCTH CIEAYIONMEH pa3BEPTKOi Kyoa.
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5 3amolneHus u pa3pe3aHusd C OTPAHUYEHUSIMU

Marepuana ajg pa3zdopa Ha 3aHATAN

Sagaan Ha 3aMOIIEHUs OB PACCMOTPEHBI B MPEBIIYIIEM «KBAHTE», OJHAKO
CYIIECTBYIOT TAaKK€ HEMHOTO MOIUMDUIIMPOBAHHBIE 33IAHUS, MOAPA3YMEBAIO-
e TOTOHUTE/IHbHBIE YCIOBUS: OTPAHUYEHNE MO KOJUIECTBY (DUTYD WU WX
THUIIOB; OFPAHUYEHHUE 110 CIIOCO0Y AeCTBUS C (DUTYPOH — MOXKHO JIX MCIIOJIb30-
BaTb «[EPEBEPHYThIe» (3€PKAIBHO-CUMMETPUYHbBIE JAHHON) (QUTyDbI, U T. 1.

Saaun HA Pa3Pe3aHuUe siBJISLIUCH PEMETOM YBJIEUYE€HUs MHOTUX MATEMATUKOB
C IpeBHEHNX BpeMeH. MHOrue mpoCcThie 33139 JAHHOTO TUTIA OBLIN PEIeHb
€Ié B AHTUYHOCTH, HO IO MPABY ABTOPOM MEPBOrO CHCTEMATUIECKOTO TPYIA,
IIOCBSIIIIEHHOIO pa3pe3anusM, cunraercs Abyi-Beda — 3HameHuTbIl MaTeMa-
TUK ¥ aCTPOHOM IIEPCUICKOr0 porcxoxkaeHus X Beka, xkupiiuil B Barnaze (oH,
B 4YHUCJIE [IPOYEro, BBEJ HOHATUS TAHIEHCA U KOTAHI'€HCA, PACCMOTPEN 349K
HA TOCTPOEHUS UPKYJIEM U JIMHEHKOM ). /o HAC JOMLIH JUIb (DPArMEHTBI €ro
rpymos. OaHA M3 caMbIX M3BECTHBLIX 3a1ad — 3amada A6yn-Beda: paspesarn
TPHW PABHBIX KB3/IpaTa HA HECKOJIPKO YacTeil, 3 KOTOPBIX MOXKHO COCTABUTH
oauH 6ombIoi KBagpar. Eé perienne npuBeieHo Ha PUCYHKE HUKE: JTBA KBA-
para paspe3aHbl [0 JIMATOHAJIAM HA YEThIPE TPEYTrOJbHUKA, PACIOIAraeMble
BOKPYT TPEThEro KBaJparta. EIle deThipe pa3pe3a 3aBepIiaroT PereHne 3a,1a-
Ym.

/\F
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TeomeTpwl BCephE3 B3AINCH PACCMATPUBATH 33/Ia4H, TOCBATIIEHHBIE DA3PE3AHN-
M (PUTYp C OTPAHWYEHUEM IO HANMEHBIIEMY YHUCJIY JacTeil W MOCJIeLyOmuM
COCTaBJIEHUEM W3 HUX TOU MJIM WHON HOBOI (DUTYDBI, U B HadYaIe XX BEKA.
OHUM U3 OCHOBOTIOJIOKHUKOB 9TOTO YBIEKATETHLHOIO PA3IEIa FeOMETPUH ObLIT
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3HAMEHUTBIN COCTABUTEIh TOJOBOIOMOK Lerpn I. [Ibiomenu. IpeBHion 3a1a-
qy Abyn-Beda /Ipromeru pernui, MOJLydIuB JUIbL 6 9acTeil, YTO B HACTOSIIEE
BpeMs ABJIAeTCd Pa3OUEHUeM ¢ MX HAUMEHBIIMM BO3MOXKHBIM KOJIUYECTBOM (Ha
pucytke cupasa AB = ED = CF,O — ueHrp OKpy>KHOCTH).

Bagaga 2.5.1. («Maremaruueckuii npasgHuk» —

2010.6.5) Cama paspesan IMAXMaTHYIO JOCKy 8 X 8

IO TrpaHUIlaM KJIETOK Ha 30 TpAMOYTOJIBHUKOB TakK,

9TOOBI paBHBIE TPAMOYTOJIBHUKHU HE CONPUKaCaJnuCh

maxke yriamu. MoXKHO /v yIydmiuTh ero JOCTHXKEHUE,

paspe3aB [0CKy Ha 0OJIbIlIee YUCJIO IPAMOYTOJIbHUKOB C

CODOJTIOZIEHNEM TOTO K€ YCJIOBHUS?

Pewenue. Ha prucynke g0cka pa3pe3ana Ha 35 MTPIMOYTOJLHUKOB.

Oka3zbIiBaeTcst, 9T0 Ha GOJIbIIEE YUCIIO MPIMOYTOJIBHUKOB BbIIIEYKA3AHHBIM 00-
pas3oM paspesarhb JOCKY Hesb3si. OHaKO TOKA3aTeIbCTBO TOTO BEChMa, TPO-
MO3/IKO, U IPUBOJIUTH MBI €ro He OymeM. JIjis pelenus 3a1a9u OHO, Pa3yMeeT-
cs1, HEe TpebOBAIOCH. O

3amaga 2.5.2. Hesmaiika paspesan ¢urypy Ha TPEXKJIETOYHBIE U IETHIPEX-
KJIETOYHBIE YTOJIKU, HAPUCOBAHHBIE cripaBa or Hed. CKOIBKO TPEXKIETOUHBIX
YTOJIKOB MOIJIO Oy 9UTHCS ]

Pewenue. ®urypa cocrout u3 22 xaerok. llycts z — KoandecTBO mOTy9IHB-
IIUXCH TPEXKJIETOYHBIX YTOJIKOB, & Y — Y€TBIPEXKIETOYHbIX. Torna 3z + 4y =
22. Bamerum, 4To = 4éTHO M ¥ < 8 (TaK Kak 3% He MOXKeT ObITH OosibIe 22), TO
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Puc. 5.1: Cyuan mist £ = 2 cieBa u 1y © = 6 cripaBa.

ectb, x = 0,2,4 nnu 6. 3uavenus r = 0 u x = 4 He TOAXOAAT, TAK KAK Y MOJIY-
yaerca merenbiM. O6a 0CTAaBIINXCSA BAPUAHTA g £ = 2 U & = 6 peanusyorcs,
KaK IIOKa3aHO HA PUCYHKE.

Eciu BBI TPOCTO MOJTy9YnTE PUCYHKHU MEePEOOPOM — TOJHBIN 0L 3a JAHHYIO
3a/a4y BbI HE IOJIYINUTE, HYZ2KHO O6’])$ICHI/ITI>7 mo4YeMy Apyrue BapuaHTbhl HEBO3-
MOXKHBI! O

Bagaua 2.5.3. (Typrop. Ocennuii ryp. TpenupoBounbiii Bapuant — 2015.8-
9.2) U3 01uHAKOBBIX HEPABHOOEPEHHDBIX IIPAMOYIOJIbHBIX TPEYIOJIbHUKOB CO-
CTaBWJIM LPAMOYTOJbHUK (6€3 ibIPOK U HajozkeHuit). O6ga3aTesbHO J1u KaKue-
TO JBA U3 3TUX TPEYTOJTHHUKOB PACIIOIOKEHBI TAK, 9TO OOPA3YIOT MTPSIMOYTOJIb-
HUK?

Pewenue. He obsasarensro. Hanmpumep, BO3bMEM PaBHOCTOPOHHHI TPEYTOTh-
HUK ¥ TPUJIOXKUM K JBYM €ro CTOPOHAM THIIOTEHY3aMH MPSIMOYTOJIbHBIE TPe-
yrospauku ¢ yraom 60° mpu oOriei Bepuiume.

OcraJsiocs pa3pe3arh paBHOCTOPOHHWI TPEYTOJIBHUK BBICOTOW M3 APYTOil BEp-
IIIAHBI. U
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3amaBaJIbHUK

Bagaga 2.5.4. («<Maremarndeckuii npasgauk> — 2005.6.4)
Hesnaiika pa3zmectus 6e3 nanoxenuit B ksaapare 10 X 10 Tosbko
13 duryp («ckobok»), uzobpaxkéuubix na pucynke. [Toupobyiire |
pa3MecTHTh OOJIBIIIE.

Bagaua 2.5.5. («Maremaruveckuit npasnauks — 2003.6.5) B pacnopsizkenuu
IOHOTO mapkerynka nMeercs: 10 OJMHAKOBBIX IJIUTOK, KAXK/1as U3 KOTOPBIX CO-
crout u3 4 kBaaparos u umeer Gopmy Oyksbl «I'> (Bce mwimTKM OpueHTHPOBA-
HBI OJMHAKOBO). MOXKeT JIi OH COCTABUTH M3 HUX MPAMOYTOJBHUK PA3MEPOM
5 x 87 (IliuTKu MOXKHO MMOBOPAYMBATH, HO HEJb3d mepeBopadnBaTh. Hanpu-
Mep, HA PHUCYHKe n300parKeHO HEBEPHOE DeIlleHue: 3aIMITPUXOBAHHAS ILIUTKA
HeIlPaBUJIbHO OPUEHTUPOBAHA. )

Bagauya 2.5.6. (Topoackas ycrhHas MareMaTwdecKas OJUMIHALA Jad 6—7
kimaccoB — 2016.6.5) Baca mapucoBaj Kapasmamiom pa3bueHue KJeT4aToro
OPSMOYTOJIbHUKA HA NPAMOYTOJbHUKHU pa3MepoM 3 X 1 (TpuMuHO), 3aKpacus
PYYKOIl HEHTPAJIbHYIO KJIETKY KazKJIOTr'O U3 IIOJIYyYUBIIUXCA HIPAMOYTOJIbHUKOB,
II0CJI€ 4Y€ero CTép KapaH/JalllHble JIMHUU. BCQF,H& JIX MOZKHO BOCCTAQHOBUTL HC-
xoaHOE pasduenne?

3agauga 2.5.7. («Maremarnueckuii npa3auuky — 1999.6.6) Ha niockoctu na-
PUCOBAH Cepblii KBaapar. Mmeercs ceMb KBaAPATHBIX TIJIUTOK TOTO YKE pa3Me-
pa. Hy»KHO MOJI0KUTH UX HA ILIOCKOCTb TaK, 9TOOBI OHU HE MEPEKPBIBAIUCEH U
9T06ObI KaXK/1asl IJIUTKA IOKPbIBAJIA XOTs Obl 4aCTh CEPOro KBaapara (Xors Obl
oaHy TOo4YKy BHyTpH Hero). Kak aro cuesnarn?

Bagauya 2.5.8. (loposackas ycrnas maremarudeckas OUMIMana s 6—7
kyaccoB — 2008.7.8) TIpeioKeHHbIe BAM YeThIpE OJUHAKOBBIE (DUryphl (pu-
CYHOK CJieBa) TpeOyeTcst YIOXKUTh B IIECTUYTOJbHUK (PUCYHOK CIIPABa) TakK,
9TOOBI OHU HE BBICTYIAJN 33 €r0 TPAHUIILI U HEe HAKJIAIBIBAINCH IPYT HA IAPY-

ra (maze 4acTUYHO).

//

86



3amaum g cCaMOCTOATEILHOTO PEHIeHUs

Bagauya 2.12. (Topouckas ycrHas mareMarudeckas OJuMIuaia s 6—7
kiaccoB — 2010.6.1;7.2) V 6abyuwiku Oblia Kjerdaras TPAIOYKa, U300parKen-
HAs HA PUCYHKE.

O/ tHazK Il OHA 3aX0TeJIA CIITUTh W3 HeE TOACTHIIKY KOTY B BHJE KBaJIpara pa3-
Mepom 5 X 5. Babymika pa3pesasia TPANOYKY HA TPHU YACTH W CIIWJIA U3 HUX
KBa/IpATHBIN KOBPUK, TAKYKE PACKPAIIECHHBIH B IaxmaTHOM mopsake. [Toka-
JKUTE, KaK OHA MOLVIA 9TO cAejarb (y TPsLIOYKU OfHA CTOPOHA JIMLEBasd, a
JIpyTast B3HAHOUHAST, TO €CTh YaCTH MOYKHO MOBOPAYHBATH, HO HEJIb3sl MEPEBO-
padmnBaTh).

3amauva 2.13. MoxkHO ¥ paspe3arh KBAJAPAT HA YETHIPE YACTU TaK, ITOOBI
KaXK/1as 9aCTh UMeJIa OOImii OTPE30K C JII000i Apyroi?
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6 T'eomerpusa Ha KJleT4daToll ODymare

Marepuana ajg pa3zdopa Ha 3aHATAN

Teomerpus na kaerdaroil Oymare HaM yzKe XOPOIIO 3HAKOMA IO IIPEIbILY UM
TemaM. Ilepeiiném K Gosiee CAOKHBIM WU HEOOBITHBIM 33/Ia9aM, CBI3aHHBIM C
«KJIETOYHOCTbIO» MPOCTPAHCTBA. JIs perennsi HeKOTOPHIX 3aJa4d W3 JAHHOM
TeMbI BaM, BO3MOXKHO, TOTPEOYIOTCS 3HAHUS U3 KypCa reoMeTpun 3a 7 KJIacc.

Bagaua 2.6.1. («Maremaruveckuii mpasaauk> — 2005.7.3)
3agyepKHUTE BCE IIECTHAANATH TOYEK, M300pParKEHHBIX Ha PH-

CyHKe, IIIeCThIO OTPE3KaMU, He OTPHIBAA KaPAH/1allia OT OyMaru
U He [IPOBOJA OTPE3KOB 110 JIMHUAM CeTKU.

Pewenue. BapuaHT perenus JaHHON 3a/1a9U YKa3aH HA PUCYHKe

O

Bagaua 2.6.2. («Maremaruueckuii npasaauk» — 1999.6.5) Hapucyiite na
KJIeT4aToil GymMare TpEyroJbHUK C BEPIIMHAMHU B YIJIaX KJIETOK, JIBE MeITAHbI
KOTOPOro neprnesmkynsapabl. (Menuana coemasier BEPUIMHY TPEYTOJbHAKA €
CEepeIMHON TPOTUBOIIOIOKHON CTOPOHBIL. )

Pewenue.

/4

O

Kak naiitu mwromaab Gurypbl, n300pakeéHHON Ha Kiaerdaroit Oymare? O6brd-
HO TaKWe IJIOIIAIN CINTAIOT PA30NeHneM Ha MPAMOYTOJIBHUKN U TPEYTOJILHUKA
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WJIW MCTIONL3YS JOTOJIHeHs 10 AnX. Ho 3TO MOKHO BBIMHUCINTH TOPA3I0 Tpo-
mie! Oka3biBaercs, 910 BepHa yausureabhas dopmyna (bopmyna IMuka):

r
rme B — KoamdecTBO y3JI0B CeTKH, JieXKallluX BHYTPU MHOTOYrOJIbHWKA, a I’
— Ha ero rpaxure. I3 3Toit dhopmMysbl BUAHO, B YACTHOCTH, UTO ILIOMIAIb
MHOTOYTOJIbHUKA C BEPIIMHAMH B y3J1aX CeTKH BCErJla ABJIAeTCA IeJON uim
[1OJIY IeJIOH.

3amada 2.6.3. Kakyro mwiomaap uMmeer cjeayoiuil MHOrOyroJIbHUK !

—
AN
/
AN
Pewenue. CHauasa mocantaeM 4uciIo y3JI0B KOOpAUHAT- | !
HOIl CETKU BHYTPU MHOTOYTOJIbHUKA (4EPHBIE), U Ha, IPa- JT\\ /Jé
aune (6esbie): B =19, I' = 9. Orkyza, noab3ysacsk ¢op- X = /
MyJIOi, momyaum S = 19 + % —1=225. O \! /
N ‘an
A\ %
N

AL

Bagaga 2.6.4. («Maremarngeckuit npasanuk» — 2007.7.4) Ha knergaroii Oy-
Mare OTMeYeHbI YeThIpe y3J1a CeTKH, obpa3yioriume kBagpar 4 X 4. Ormernsre
eIé [IBa y3Jla W COEIWHUTE WX 3AMKHYTOW JIOMAHOW TaK, YTOOBI TOJIYIUJICT
HIECTUYTOIbHUK (He 00s3aTe/IbHO BBIMYKJIbII) III0Mau 6 KIeToK.

Pewenue. B xagecTBe pemrenns HeOOXOAUMO HE TOJBKO MPEIOCTABUTH PHUCY-
HOK, HO X OObSICHUTH, KAK [O/ICIUTAHA ILTOIIA/Ib MOy YeHHoi ¢purypsr. Ha rpa-
HUIIE PACTIOIOKEHO 14 y3510B ceTku, BHyTpu — 0, Takum obpasom, S = 7—1 = 6.

NHP
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Ha onmvmmamax BCTpeYaroTCs TaKKe 33/Ia9d, B KOTOPBIX «KJIETKH» HE KBAJ-
paTHble, a TPEYTOJbHBbIE, HAIPUMeED, KaK Ha PUCYHKE.

3amaBaJIbHUK

3agaua 2.6.5. («Maremarudeckuii npasaauk» — 1993.7.1) Moo Jiu B 1ieH-
TPl 16 KJIETOK MIAXMATHON MOCKH 8 X 8 BOMTH I'BO3M TaK, 9TOOBI HUKAKHE
TPU I'BO3s HE JIEXKAJWM HA, OJHON MpsMOii?

Bapgaua 2.6.6. («Maremarnuecknii mpasaunks> — 2009.7.1) Tlerst u Bacs »xn-
BYT B COCEIHUX J0Max (IJIaH Ha pucyHKe). Baca KuBET B 4eTBEPTOM MOIHE3-
ne. Mssecrno, uro Ilere, urobbl mobexarb n0 Bacu kparuaiinmm nyrém (He
006s13aTeJIbHO MIYIIMM 110 CTOPOHAM KJIETOK ), 6E€3Pa3JIM4HO, ¢ KaKOil CTOPOHbI
oberarb cBoii oM. Oupenenure, B KAKOM IOAbe3e xKuper Ilers.

+
49
- T3 3 35 07
T Ton Bagn
+4
+5
<6
—+7
aom Mern
[
Bagaua 2.6.7. («Maremaruyeckuii npasgauk» — 2013.6.2) I3 kaxioro

KJIETYATOI0 KBaIPaTa CO CTOPOHOM 3 KJIETKH BhIpe3aeTcs (PUrypa U3 IATH KJie-
TOK C TAKMM 2K€ IIEPUMETPOM, KaK y KBaJpara, HO IJIoma pio b Kierok. Caia
YTBEPXKIAET, 4TO CMOYXKET BBIPE3aTh 7 TAKUX Pa3IudHbIX (buryp (HUKakue JIBe
U3 HAX HE COBMECTATCS MIPH HAJIOKEHUH, JazKe eCiiu (DUrypbI IEPEeBOPAIUBATH ).
He omubaerca nu on?

Bagaua 2.6.8. (Typuup Apxumena — 2013.2) Umenue mapkuza Kapabaca
nMeer HopMy TPAMOYTOTBHUKA (Ha PACYHKe HEzKe). JacTh yuacTka 3aHAMAaeT
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Jiec (BBIIEJEH TEMHBIM), OCTajibHOe — nacrouma. dero y Mapkuza Gosbine —
sneca uan nmactoutr! OTBer 00bsICHUTE.

3agaua 2.6.9. («Maremaruyeckuii npa3auuk» — 2006.7.3) Harama cuenana
u3 Jucra Kierdaroil Oymaru kajenuapb na susapb 2006 roga (Ha pucyHke
HUXKE) U 3aMeTUIa, 9T0 MeHTphl Kiaerok 10, 20 u 30 auBapst 00pa3yoT paBHO-
OeIpeHHBII MPSIMOYTOIBHBIN TPEeyroJbHuK. Haramra mpeamnosioxkmia, 910 310
OyZeT BEPHO U B JIIOOOM IPYTOM TOMY, 33 UCKIIOYEHUEM TeX JIeT, KOTIa EHTPbI
kiaerok 10, 20 u 30 sexar Ha oxuoit npsimoii. IIpasa s Harama?

1

415]6|7
1/12]13]14|15
18(19520)21|22
125126|27(28|29

2
9
16
2

36

N [SE e

Bagaua 2.6.10. (Topoxckas ycrHas mMareMarndeckas oJuMnuaza s 6—7
kiaccos — 2006.6.8) IIpsmoyrosbuuku ABCD u KLMN umeror coorser-
CTBEHHO TIapaJIeIbHble CTOPOHBI W PACITOJIOXKEHBI TaK, KaK MOKA3aHO HA, PU-
cyuke. /lokaxkure, 4To Tom@aan 4eTbipéxyroabunkos ALCN u K BM D pas-

HbI.

C

3agaua 2.6.11. (Toposickas ycTHAsg MaTeMaTWdecKasl OJUMNUALA I 6—7
kimaccoB — 2015.7.8) Ha cerke u3 paBHOCTOPOHHUX TPEYTOJHHUKOB MOCTPOECH

yron ACB. Haiimure ero Bemaunmy.
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Bagaua 2.6.12. (Topouckas ycrHas MareMaruyecKkas OJMMIIMAJIA
st 6—7 kuiaccos — 2012.6.2) U3 16 cumvex cioxed pomb co cropo-
HOM B JIBE CIIUYKU, PA3OUTHIN HA TPEYTOJIHLHUKU CO CTOPOHOM B OIHY
CIUYKY. A CKOJIBKO cim9eK moTpedyercs, YTOObI CJI0KUATH POMO CO
croponoit B 10 cnmdek, pa3dbUTHIl HA TaKWe K€ TPEYTOJHHUKHU CO
CTOPOHOI B OJIHY CIIMYKY !

Bagava 2.6.13. (Topouckas ycrHas mareMarddyeckas oJumuuaia s 6—7
kinaccos — 2014.6.2) Kossg u Maxkc KuUBYT B TOpPOJI€ C TPEYTOJIbHON CETKOil
Jopor. B 3ToM ropojie mepeaBuraioTcs Ha, BeIOCHIIEIAX, TIPH 3TOM Pa3peInaeTcs
MOBOPAYMBATHL TOJBKO HasteBo. Koms moexan B roctu K Makcy u mo mopore
caenaa poBHO 4 moBopora HasmeBo. Ha ciaemxytomuii mennr Makc moexan k Kose
U Ipuexaj K HeMy, COBEPLIUB TOJIbKO OIMH II0BOPOT HaJieBo. OKa3aj0Ch, 4To
JUIWHBI UX MapIIPYTOB OIWHAKOBHI. 300pasuTe, KakuM 0Opa30M OHU MOTJIH
exarhb (moma Kosu u Makca oTMe4YeHbl Ha PUCYHKE).

CRRRRIREI

Bagaga 2.6.14. («Maremarugeckuii npasauuk» — 2006.7.6) Ilers 3akpacu
OZIHY KJIETKY MpsMOyrobHuKa. Calra MOXKeT 3aKpAalluBaTh JIPYTUE KJIETKU
9TOr0 MPAMOYTOJIBHUKA MO CJIEAYIONEMY MPABUIY: MOXKHO KPACUThH JIIOOYIO
KJIETKY, Y KOTOPOIl HEUETHOE YHCJIO 3aKPAIIEHHBIX coceeil (110 cropore). Cmo-
ket qu Cama 3aKpacuTh BCe KJIETKH TPAMOYTOJBHUKA (HE3ABUCAMO OT TOTO,
Kakyo kJjerky BbiOpas Ilers), eciu pasmepsl npsiMOyrosibHUKa: a) 8 X 9; 6)
8 x 10 kieTok?

Bagava 2.6.15. (Topouckas ycrHas mareMarndeckas OoJuMuuaia s 6—7
knaccos — 2009.7.8) Ecrb 40 omuHakoBbIX mHYPOB. Ecam momxkeds Jio6oit
IITHYP C OJHOI CTOPOHBI, OH CTOPAET, & €CJIu C Apyroii — ue roput. Bacs pac-
KJIa/IbIBAET IIHYDBI B BUJE KBaJpara (Ha PUCYHKE KaxKJblil IIHYD — CTOPOHA
kierku). 3arem Ilersi paccrasiaser 12 3amanos. Cmoxer sin Bacs pasznoxurs
LIHYPbI TaK, 4TO Ilere He ymacrcs cxKedb BCe HIHYPbI?
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Bagava 2.6.16. (Topouckas ycrHast mareMarudeckas oJuMmuuaia s 6—7
kmaccos — 2010.7.8) Ksaapar c¢ BeprimHamMu B y3/1aX CETKU W CTOPOHAMU
amuao# 2009, HAYMUMEU TIO JIWHUAM CETKH, PA3Pe3ajd MO JUHUAM CETKU Ha
HECKOJIBKO MPSIMOYTOJHHUKOB. JIOKaXKUTe, 9TO CPeIu HUX €CThb XOTs Obl OuH
MPSAMOYTOJIbHUK, IEPUMETP KOTOPOT'O AENUTCH Ha 4.

3agadumn 48 CAMOCTOSTEJILHOTO PeIIeHIs

Bagaua 2.14. (Mynununaibabiii 3ran Beepoccuiickol oMMImMa bl KO b
uukoB (Mocksa) — 2007.7.5) Ha kierdaroit Gymare HapuCOBaH KBAJpAT CO
cToponoit 5 kierok. Ero tpebyercs pa3burh HA 5 YacTell OJUHAKOBOU IJIOMIA-
JIH, [IPOBO/IS OTPE3KU BHYTPU KBaJAPATa TOJbKO 110 JuHUAM ceTku. Moxker Jjin
OKa3aThCs TAK, ITO CYMMapPHAs JJINHA MTPOBEIEHHBIX OTPE3KOB HE TPEBOCXOIUT
16 kaeTok?

3amaya 2.15. MoXKHO J11 3aMIOJIHATD KJIETKHA OECKOHETHOTO KJIETIATOrO JINCTA,
KPECTHKAMK U HOJIMKAMU TaK, YTOObI HU HA OJHON TOPU30HTAIM, BEPTUKAIU U
JIMArOHAJIM HEJb3sl ObLIO BCTPETUTh TPHU OJMHAKOBBIX 3HAKA, IOAPHAT
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7 Teomerpus KBaJapaToB M NPAMOYTOJHBHUKOB

Marepuana ajg pa3zdopa Ha 3aHATAN

Teomerpus KB3IPATOB U MPSAMOYTOJIHHIKOB — TE€MAa, KOTOPYIO MOYKHO B KAKOM-
TO CMBICTIE CIUTATH MPOJOIKEHNEM TEMBI «T€OMETPHsT HA KJIeTIaToil Oymares.
Opmako, B JaHHO TeMe BepimHaMu GUTyp He 00s3aTeIBHO SABJISIOTCS Y3JIbI
CEeTKH.

Bagaua 2.7.1. (MockoBckas maremaTuueckas perara — 2012.7.2.2) Pa3pexb-
Te KBaapaT 4 X 4 1o MMHUSAM CeTKH Ha 9 MPAMOYTOJBHUKOB TaK, 9TOOBI PABHBIE
MPSAMOYTOJIbHUKY HE COMPUKACAINCH HA CTOPOHAMU, HA BEPIITUHAMH.

Pewenue. Ilpumep mogoOHOTO paspe3anus: IPUBEIEH HA PUCYHKE HUKE.

O

Bagaua 2.7.2. (Toponckas ycrhHas MareMaTwdecKas OJUMIHANA Iad 6—7
kimaccoB — 2017.6.3) B Gosbmioit KBaapaTHbIA 3aj MTPUBE3JIU IBA KBAIAPAT-
HBIX KOBPa, CTOPOHA OJTHOTO KOBPa BIBOE DOJIBIIE CTOPOHbBI Apyroro. Korma ux
IIOJIOXKU/IM B IIPOTHBOIIOIOXKHBIC YIJIbI 32718, OHH B JIBA CJI0A HAKPLLIH 4 M2, a
KOIJIa UX IOJIOXKUIN B coceanue yribl, 70 14 M2, Kakosbl pasmepst 3a1a?

Pewenue. O603HaUNM JIIUHY CTOPOHBI KOMHATHI 32 &, & JJIMHY CTOPOHBI O0JIb-
moro Kospa 3a a. IlponamiocTpupyeM ycioBre pUCYHKOM.
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a/2 a/2

a/2

x—a/2 r— x—a/2 xr—

x x

B nepBom citydae KOBPBI HAKPBIBAIOT KBAJIPAT CO CTOPOHOM
a 3
z—(z—a)—(z—=)=z-a—=zx.

Bo BTOpOM — IPSIMOYTOJIBHUK CO CTOPOHAMMU

( ) ( a) 3 a

r—(x—a)—(z—=)=-a—zu—.

2 2 2
3HaInT, (%a — :z:) g =14 M2. TTOCKOIBbKY CTOPOHA KB3ApaTa, IIOIAIb KOTO-
poro 4 M2, paBHa 2 M, TO %a — 2 = 2 M. [logcraBuB 3T0 B ypaBHEHNE BBIIIIE,
HOJ’Iy‘H/IMt2M'%:14M2,T.e.a:14M,a.’£:%a—2M:19M. O
Bagaua 2.7.3. (lopoxckas ycrHas mMaremarudeckas OJUMIMana s 6—7
kiaccos — 2005.6.4) Iiuy npaMOyTOabHUKE, YBEJIUUUIN Ha 1 M, a [MUpuHy
yMmenbuan #a 1 Mm. Moria i npyr 9TOM MJIOIIAIL MPSMOYTOJBHIKA, YMEHb-

IUTHCA?

Pewenue. IlycTts naganpbHas JyinHA MPIMOYTOJBHUKA PAaBHA 2 M, & IIUPUHA
2 MM, KOHEYHbIE WX BEJIMYWHBI Oy/yT PAaBHBL 3 M M 1 MM COOTBETCTBEHHO.
Torma madaspHas miaomaab ObLia 4 M-MM, a KOHEIHAsA 3 M-MM, T. €. ILJIOMAIb
YMEHBITUIIACE. O

HamomamM, 910 Takoe MpsIMOYTOJIBHBIA TPEYTOJHHUK W KaK HA3BIBAIOTCI €T0
cTOPOHBL. IIpAmoy204bHbLM HASBIBAETCS TPEYTOJbHUK, B KOTOPOM OJIWH U3 yT-
JIOB — npsaAMOii, To ectb paBer 90 rpagycam. CTOPOHBI, TPUMBIKAIOIIHE K TIPsi-
MOMY YIJly, Ha3blBAIOTCA KAMEmMAaMy, CTOPOHA, JexKallas HAIPOTUB IIPAMOLIO
yIyaa — 2unomery3od.
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KaTrerT

KarTrerT

IIpeamnonokum, 9T0 MbI 3HAEM JJIMHBI KATETOB. Kak Mbl MOXKEM y3HATD JIJINHY
runoreny3bl? OaHa U3 BaxKHEHHX (GOPMYJI, UCHOIB3YEMbIX B TeOMeTpUYe-
CKHUX 33/[a9aX, B KOTOPBIX €CTh MPSMOYIOJbHBIE TPEYrOJIbHUKH — Teopema
IIudaropa: cymma KBaIpaToB KATETOB paBHA KBaJIpaTy I'UIOTEHY3bI. Tpoii-
KU TeJIBIX YHCEJI, YIOBJIETBOPSAIOIINE JAHHOMY YCJIOBUIO, OOBITHO HA3BIBAIOTCS
«muaropoBbiMu Tpoiikamuy. Camoil m3BecTHOM mrdAropoBoil TPOUKON ABJIs-
erca Tpoiika 3, 4, 5: 3% + 42 = 52,

Bagaua 2.7.4. (Toponckas ycrHas MareMaTwdecKas OJIMMIIMAIa s 6—7
kiaccoB — 2005.6.9) Ha cropone AB kBajapara ABCD ormedeHa 1pou3BoJib-
Hasi Touka M. JIokaxkuTe, 9T0 MII0MA b 3AIITPUXOBAHHOIO TPEYTOJIbHUKA, PaB-
HA CyMMe TLIOIAIeH Y€PHBIX TPEYrOJbHUKOB.

,,////////4

Pewenue. Ilycrs Trouka O — rouka nepecedenus DB u MC. Bamerum, 9aTo
rpeyroibauku ADB v DM C uMeior paBHbIE OCHOBAHUS U BBICOTHI, 3HAYUT, UX
IJIOIIA/IY OMHAKOBBL. PaciuiieM ux depes miomaiu TpeyroaibHUKOB, KOTOPbIE
orm comepxar: Sapm+Spmo+Svos = Spmo+Spoc, T-e. Sapu+Suos =
Spoc, 9T0 U TPeOOBAIOCH JOKA3ATH. O

3agaBajIbHUK
Bagaua 2.7.5. («Maremaruueckuii npasauuks> — 1995.6.3) IIpsamoyroabHuk

COCTaBJIEH W3 MIECTU KBAApaToB. Haliinre cTOpOHY caMOro GOJbIIOr0 KBaIpa-
Ta, €CJIM CTOPOHA CAMOTO MAJIEHBKOTO paBHA 1.
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3agaua 2.7.6. («Maremaruueckuii npa3auuk» — 1993.6.6) Ksaapar ABCD
co croponoit 2 n xkBagpaT DEF K co cTopoHOit 1 CTOAT PAAOM Ha BepxHei
cropore AK xsagpara AK LM co cropounoit 3. Mexay mapamu rouek A u F,
BuF,Cwu K, Du L naraayTsl mayruaku. [layk nmogauMaercs CHU3y BBEPX
o mapipyry AEF B u cuyckaercsa o mapuipyry CK DL. Kakoit mapmpyr
KOpoUYe?

B c

El . F
A B K
M L

Bagaua 2.7.7. («Maremaruueckuii npasauuk» — 2017.7.4) Jlan kBagpar
ABCD. Ha nponomxennn nuaronanu AC 3a Touky C oTMedeHa TaKash TOUKa
K, ato BK = AC. Haiigure yron ZBKC.

Bagaua 2.7.8. (Topozickas ycrHas MareMaTwdecKas OJIUMIIMALA s 6—7
kinaccoB — 2017.6.9) ¥V Buku ectb uerbipe durypku, y AJjuHBI €cTb KBajl-
par, a y Ilonunbl ectb KBaapar apyroro pasmepa. O0beauHuBIIKCh, AjuHa u
Buka Moryr c/roKuTh KBaJpaT, UCIOJb3ysl BCe CBOU HIATH (burypok. Moxker
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JIM oKazaTrhcs Tak, uro [lonwra n Buka Tak:ke CMOTYT CJIOKUTH KBaJIpaT, WC-
nosb3ys Bee csou nsaTh dburypok? (Ksaaparsl ckiaapiBaorcs 6e3 mpocBeToB
U HAJIOXKEHWI. )

Bagaua 2.7.9. (Illkonpubiii sTan Beepoccuiickoil omuMnuabl MKOJIHHUKOB
— 2016.6.5) IIpsamoyronbuuk ABCD pasupenuiu Ha 4YeTbipe MEHbIIUX IIPsi-
MOYIOJIbHUKA C OJIMHAKOBbIMU mepumerpamu. V3sectHo, uro AB = 18 cMm, a
BC = 16 cm. Haiigure aiuHBI CTOPOH OCTAJBHBIX MPSIMOYTOJIBHIKOB.

A B

F K
E L

D G H C

Bagaua 2.7.10. («ITokopu Bopobbésbl ropoi» 2016.5-6.4; 7-8.3) Masienbkuii
oropo/; pazmepom 6 X 7 MeTpoB pa30uiu Ha 5 KBaJAPATHBIX IPAIOK. Bee mexu
MeXKy TPAIKAMU TTPOXOAAT TMapaslieIbHO CTOPOHAM TPSIMOYTOJIHHUKA, CTOPO-
Ha KaxXKJOW TPSAJIKM COCTABJAET Iejioe ducao MeTrpoB. Haitninre cymmapHyio
JUITMHY TOyYuBIuxcd Mexx. CauTars MeXKu JJUHUAMUA, HE MMEIOIIMMU TOJIIIH-
HBI.

Bagaua 2.7.11. («ITokopu Bopobnésbl ropoi» 2016.5-8.5) B kBagpare ABC' D
rouku F' u F — cepemgunbt cropor AB u C'D coorsercrsenno. Touky FE co-
enuunan ¢ epmmaamMu A w B, a Touky F — ¢ C' u D, Kak TOKa3aHO HA
pucyske. Omnpenenaure miomnaas pomba FGEH, 06pa30oBaBmierocs B IEHTPE,

€CJIM M3BECTHA CTOPOHA KBajpara AB = 4.
D E C

A F B

Bagaua 2.7.12. (Myunununasnbubiii 3ran Beepoccuiickoit ouMnmuaibl MkoJb-
nukoB — 2015.6.4) Pamka nus tpéx kBagparubix dbororpaduii umeer pesze
OIMHAKOBYIO mwmpuHy. [lepumerp omHOro oreepcTusi pasen 60 cMm, mepumeTp
Bceil pamku paseH 180 cm. Uemy paBHa mmpuHa paMKu’
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Bagaua 2.7.13. («ITokopu BopoOGbésbr ropoi» 2015.7.2) Buyrpu 6osbuioro
MPSAMOYTOJbHUKA pa3MepoM A X B pachoioX)eH MaleHbKUN MPSAMOYTOJTbHUK
pa3mepom a X b. Hajinure pasHoOCTh MEXKIy CyMMAapHO#l ILIOMAIbI0 CBETIO—
CephIX ¥ CyMMAPHON NJIOMAABI0 TEMHO—CEPBIX YEThIPEXYTOJbHUKOB, €CJIH U3~
BecTHO, ut0 A =20, B=30,a=4,b=1.

B

Bagaua 2.7.14. («ITokopu Bopobbésbl ropsi» 2014.7.3) ®epmepst Usanos,
ITerpos, Cumopos, Bacuibes u EpMosiaeB Birafieior ydacTKaMu MpsSMOyTOJib-
HO# (DOPMBI, TJIONIAAH KOTOPBIX yKa3aHa Ha deprexke. Haiiaure momaak 00-
[IIero macToOuIIa.

Usanos oc Epmonaen
25 ra ™ 30 ra
ITerpos Oobrmee

28 ra nacrouie 03¢po

VCTLIDG Cumopos Bacwminen
yCretp 10 ra 20 ra

Bagaua 2.7.15. («Maremaruueckuii npazanuky> — 1995.7.3) @urypa na pu-
CYHKE COCTaBJIeHa M3 KBaJparob. HaifmTe CTOPOHY JI€BOrO HMKHETO, €CJIH
CTOPOHA CaMOr0 MaJIeHbKOro pasHa 1.
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Bagaua 2.7.16. (Topouckas ycrHas mareMarndyeckas oJuMnuaza s 6—7
kyaccoB — 2002.7.3) MozKHO Jiu Tak PacioIOKUTh HA LJIOCKOCTU YeTbIPE I1Psi-
MOYTOJIbHUKA, YTOOBI HYM OJHA BEpHINHA HE ObLIa OOMmIed I BCEX MpPSIMO-
YTOJIBHUKOB, HO Y JIIOOBIX ABYX MPAMOYTOJHHIKOB ObLIA 0IHA OOII[as BEPIIHA,?
(TIpsAMOYTOIBHUKY MOTYT TI€PEeCeKaThCsl. )

3amaua 2.7.17. («Maremaruyeckuil  UPABUHUK>  —
2011.7.4) TIpaMOyroibHBIH JaUCT OyMard COCHYJIH, COB-
MECTUB BEPIINHY C CEPEeIUHON IPOTUBONOJIOXKHON KOPOTKON
CTOPOHBI, KAK MOKAa3aHO Ha pucyHke Huke. OKazamoch, 4To
rpeyronpauku 1 u II pasubl. Haiimure AMUHHYIO CTOPOHY
[IPAMOYTOJIbHUKA, €CJIM KOPOTKas paBHA 8.

Bagaua 2.7.18. («Maremaruueckuii npasauuky — 1990.6-7.6) BuyTtpu kBa-
para ABC D pacnosioxken kBajgpar K M XY . Jlokaxkure, 9T0 CEPEIUHBI OTPE3-
koB AK, BM, CX u DY takKe sABJISIOTCS BEPIIMHAMY KBaJpaTa.

Bagaua 2.7.19. (Topoxickas ycTHasg MaTeMaTWdecKas OJUMNUAIA Ijasd 6—7
kjaccoB — 2014.7.7) /Isa yryia npsiMOyTOJIbHOIO JIUCTA GyMaru COUHY/IH Tak,
KaK I[OKa3aHO Ha pucyHKe. [IpoTuBOIONIOKHAST CTOPOHA TP 3TOM OKa3aJach
pa3mesiéHHOM HA TPHU paBHBbIE YacTH. JlOKaxkuTe, 9TO 3aKPAIEHHBIH TPEYTOIb-
HUK — PAaBHOCTOPOHHHUIA.

Bagaua 2.7.20. (Topojckas ycTHasg MaTeMarudeckas OJUMNUALa Ijd 6—7
kiaccos — 2016.7.8) Ksaaparst ABCD u BEFG pacno/ioxKeHbl Tak, Kak T10-
kazaHo Ha pucynke. Okazanoch, uro Touku A, G u F jexkar Ha OTHON TPSIMOIi.
Hoxkazkure, aro Torma Todku D, F' u E TakKe JjiexkaT Ha, OTHOMN MPAMOI.
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3agaumn O CAaMOCTOSTEJILHOTO PEeIIeHIs

Bagaua 2.16. (Myuaununanbubiii 9Tan Beepoccuiickoil 0JMMIua bl MKOIbHE-
koB — 2014.6.3) U3 uernipéx dororpaduil MOKHO COCTABUTL TPU PABIUUHBIX
MPAMOYTOJIbHUKA, KaK IMOKA3aHO HA pucyHke. [lepumerp Kakoro-to ogHoro us
nux pasex 56 cm. Haiisiure nepumerpbl OCTAIBHBIX ABYX HPSMOYIOJbHUKOB,
ecau nepumerp dororpadun pasex 20 cwm.

©)
OO ©
OO OO0 [©

Bagaua 2.17. (Marepuansl maremarudeckux kpyxkos MITHMO) [lan Bbl-
pesanubIii n3 6yMaru mpsaMOyToabHUK padMepoM 2 X 3. lImest B pacmopsizKeHnn
OECKOHETHOE YHCJI0 TAKUX MPSAMOYTOJTbHUKOB, MOKAYKUTE, KAKIM OOPA30M HX
MOYKHO CJIOYKWTh Ha IMJIOCKOCTH TaK, 9T00bI 663 4epTEKHBIX TPUOOPOB MOXKHO
OBbLIO OTMETUTH BEPIIWHBI KBAIPATA CO CTOPOHOW, PABHOW MWArOHAJIN JTOTO
TIPSIMOYTOJIbHUKA.

©
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8 Paz3bop 3amayd ajis caMOCTOSATEJIHLHOTO pelie-
HUSA

Packpackn

3amaga 2.1. JlepeBsHHbBIH Ky0 MOKpPACHIN CHADPY:KU OEJION KPACKOM, KayK-
Jioe ero pebpo pazzennsn Ha 10 paBHBIX YacTeil, Mocje Yero Kyd pacrlusInim
TaK, YTO MOJIyIMINCh MAJIEHbKIE KyOuKu, y KOTOpbix pedbpo B 10 pa3 Menbiie,
geM y ucxoaHoro Ky6a. CKOTbKO TOMyYrIOCh MATEHBKUX KyOUKOB, Y KOTOPBIX
OKpaIlleHa XOTs Obl O[HA IPAHDb?!

Pewenuve. Tauuyo 3amady (Kak u GOJBITUHCTBO 3334, B KOTOPBIX HYKHO
BBIUUC/IATH 9TO-IU00, BBEJEHHOE YCJIOBUEM «XOTsi ObI») TIPOIIE BCETO PEIIaTh
«0T 00paTHOrO». [ljIst 9TOT0 BHAYAJIE HANIEM KOJIUIECTBO KYOUKOB, Y KOTOPHIX
He TIOKPAIeHo Hu ofHo# rpanu. Beero kyoukos — 10-10-10, a HeokparmeHHbIMT
OCTaJINCh BCE KyOWKH, KOTOPbIE HAXOIATCH 33 «BEPXHHUM CJIOEM», TO €CTh, OHU
obpazyior Kybuk 8 - 8 - 8. Takum 06pa3om, X0Tst ObI OAHY OKPAIIEHHYIO I'PAHb
mvetor 103 — 8% = 488 kyGuKOB. O

3agaua 2.2. Permute cynoky.

5|6 3
61415
1 4
1 4
21315
4 5|2

Pewenue. eiicrBusimu, Npe/iIO2KEHHBIMU B TEOPETHUIECKON YACTHU, IOy IAEM.

415]16)2(3]|1
3112|645
116141352
5123164
21354116
614(1)5(2]3
3anogHeHHOE CYIOKY 3aBEPINAeT PelleHue 3aadHn. O
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Merton pacKpacku

3amayva 2.3. Ha kmerdaroit mocke crout ¢urypa «0600Ep», KOTOpas MOMKET
XOJAUTh HA TPU KJIETKM 110 NOPU30HTAJIMA U HA OJHY 110 BEPTHKAJIM WJIK ISThb
KJIETOK TI0 BEPTUKAIW W OAHY TO ropu3oHTajau. Moxer jin «000Ep», cuean
HECKOJIBKO XOJI0B, MOMACTh B COCETHIO C HAYAIbHON KIIETKY?

Pewenue. 910 09eHb TPOCTAsT 33/1a49a, €CJTH Mbl 3AMETHUM, 9TO HA MIAXMATHON
nocke ¢gurypa «b606Ep» mpu Xome HUKOTIa He MEHsieT I[BeT mojs. Bcee cocen-
HUE C HAYAJIbHBIM [OJIEM IOJs UMeoT aApyroit uper. Tak 4o, orBeToM Oymer
«HEBO3MOXKHOS. O

3amadga 2.4. Moxuo qu kBagapar 10 x 10 pa3pe3ars Ha GUrypsl, IpuBeIEHHBIE
HuKe?

Pewenue. PaccMoTpuM mMoI0CaTyI0 PACKPACKY € TOPU30HTAIBHBIMU MOJIOCA-
Mu. 3aMeTuM, 94TO Kaxkjas urypa JaHHOTO BHA 3aHWMAaeT jub0 1 4épHyIo
KJIeTKY U 3 Oestbix, ubo 1 6enyro kiretky u 3 4épubix. Beero B kBagpare 10x 10
100 kieTok, a B Kaxa0i durype o 4 kierku. Ilosromy, ecam kBagpar MOKHO
paspe3ars Ha Gurypsr, To ux oyzmer 25 mryk. Beero Ha mocke 50 6e1bIx moJIeii.
Kaxnas durypa 3armmaer jubo 1, mmbo 3 Gesbix moJist, HO CyMMa, 25 Hed8T-
HBIX 4nces He MoykeT ObITh 4érHOil. [losromy kBazapar 10 X 10 HEBO3MOXKHO
pa3pe3arh Ha JaHHBIE (PUTYPHI. O

3amaga 2.5. Moxno ju kBaapar 8 X 8 ¢ BbIPE3aHHOM yTIOBOM KJIETKOH Pas-
pesarh Ha MPAMOYTOJIbLHUKE padmepom 1 wa 3 7

Pewenue. Hamra nienp — packpacutb (purypy Tak, 9To0bI Kak ObI MbI HH YKJIa-
JIBIBAJIA TIPAMOYTOJBHUK 1 X 3, OH 3aHWUMAJ ObI OJHY W POBHO OJHY 3aKpa-
HIEHHYIO KJIETKY (HA30BEM 3TO «ycjioBueM» ). Ha pucyHke crpaBa oHa Takas
BO3MOXKHAS PACKPACKA.

X T X[ T X
Yr00bI 3aHATH BCE MOMEYEHHbIE KPECTUKAME KJIET- X X X
K#, Tpebyercs MOJIOKUTh 22 npsaMoyrogbauka. Ho X X
BeJlb TOT/Ta, 3aHUMAEMasi MU TLIOIMIAIL OYIeT paBHA X X X
66 KJIeTKaM, a B HAIlleM PACHOPAKEHUHN TOJBKO 63. X X X 4 X
3HAYUT, TAKOTO pa3pe3aHUs HE CYIIECTBYET. X X X
X X X
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IIpwu perennn JaHHON 331291 MBI MOXKEM HAWTHU U JPYyTHE PACKPACKH, YIOBJIE-
TBOPSIOIINE «YyCJIOBUIO». Kcan Obl TAaKMX KJIETOK OKA3aJI0Ch MEHbIE 22, HaM
6bl OTPE6OBAJIOCH TPEIbABUTEL PEIleHUe (Yero CIeJaTh He MOy IHIOCh Obl).
VmenHO 1MO3TOMY MBI U3 MHOXKECTBA PACKPACOK, Y/IOBJIETBOPSIONIUX «YCJIO-
BHUIO», BBIOPAJIN Ty, B KOTOPO# 3aKpaIlleHHBIX KJIETOK DosbIme 21, O

PazBépTknu

Banmada 2.6. B mysee Tyrrenxaiiv B Hoio-Ilopke ectb cKy/IbITYpa, HMEOMIAs
dopmy kyda. 2Kyk, ceBimii Ha OZHY W3 BEPIIUH, XOUYeT KaK MOXKHO OBICT-
pee 0CMOTPerb CKYJIbLTYDPY, YT00bL ePeiiTu K JAPYIUM SKCIOHATAM (/151 9TOr0
JIOCTATOYHO TOMACTh B MPOTUBOINOJIOXKHYIO BepuinHy KyOa). Kakoii myTh emy
BBIOpATH?

Pewenue. Ilpn BbIOOpe pasBEépTKM Kyba CO CJI€IyIOMIAM
PacCHoIoKeHneM HaYaJbHON W KOHEYHOI BEPIIMHBI, CTAHO-
BUTCHA COBEPIIEHHO IOHATHO, YTO KpaT4YalIiuil MyTh Ha Ky-
6e Oy/eT COOTBETCTBOBATH KpardaillieMmy IIyTH, T.€. IIyTH
IO TIPSMO#, HA PA3BEPTKE. O

3agaua 2.7. CocraBbre pa3BéPTKY IPABUIBHON YETHIPEXYIOJIbHON IHpaMu-
JIBI.

Pewenue. Camblit 1pocToii Bul y pazBépTku Oyer, eciu
BBIOPATH B KAYECTBE €€ «IEHTPA» OCHOBAHNE TTHPAMUIHI.
O

Bagaua 2.8. (Myunununanabubiit sran Beepoccuiickoil oJMMnuaipl MKOIbHU-
koB (Mocksa) — 2014.5.4). ITommna permmia pacKpacuTh CBOM KJI€TYATHI
6pacsier pazmepom 10 X 2 (pUCYHOK cjieBa) BOJILEOHBIM y30POM M3 OJMHA-
KOBBIX (DUTYPOK (PHCYHOK CIpaBa), Yepelys B HUX JBa IBera. Ilomorute eif
3TO CJIeNIaTh.
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Pewenue. Cuenaem pa3BéprKy Opacjera u MpoBeIEM pa3dbueHue U PACKPACKY
(Ha pUCyHKe HUXKE).

3amoIreHne miI0CKOCTI

3amadga 2.9. 3aMOCTUTH ILIOCKOCTh OJIMHAKOBBIMU 8-yTOJIbHUKAMHA.

Pewenue. Tlpumep 3aMoIieHns MOKA3aH HA PUCYHKE HIKe. JIaHHBIMI KBapa-
TaMM MOXKHO 3aMOCTHUTD IJIOCKOCTD, 3HAYUT, U3HAYAJIbHBIMA MHOIMOYTOJIbHUAKA-
MU — TOXKe.

3amadga 2.10. 3aMOCTUTH TJIOCKOCTH OJWHAKOBBIMU 9-yTOILHUKAMH.
Pewenue. Tlpumep 3amornenus mokasan Ha pucyuake. [loctpoennbre 6eckoHned-

HbI€ IIOJIOCHI C IapaJIJICJIbBHBIMHU KpPadMHU IIO3BOJIAIOT 3aBEPIIUTH 3aMOIIECHHE
IIJTIOCKOCTH.
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3amadga 2.11. 3aMOCTUTH TIOCKOCTH CIEAYIOMIEH pa3BEPTKON Kyba.

Pewenue. Tlpumep 3amorenus mokasan Ha pucyHke nmxke. [loctpoennbre bec-
KOHEYHBIE TIOJIOCHI ¢ TAPATIETbHBIMY KPASMU MO3BOJISIOT 3aBEPIITUTH 3aMOIIIEe-
HUE [JIOCKOCTH.

3aMoIllleHus 1 pa3pe3aHus C OrPAHUYEHUSIMU

Bagauya 2.12. (Topoxckas ycrHas MmMareMarudeckas OJUMIUaLa s 6—7
kiaccoB — 2010.6.1;7.2) V 6abyuiku Oblia Kierdaras TPAIOYKa, U300parKeH-
Has Ha pucyHke. OHaXK/bl OHA 3aX0Teja CIIUTb U3 HeE IOJCTUIIKY KOTY B
BHE KBaJpara pa3mepoM 5 X 5. Babymika pa3pe3asia TpsmovKy Ha TPU YaCTU
¥ CITHJIA U3 HUX KBIPATHBIA KOBPHK, TAKyK€ PACKPAIIEHHBIH B IIAXMaTHOM
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nopsizke. TTokaxkuTe, KaK OHA MOIJIA 3TO ¢ejarh (y TPANOYKM OIHA CTOPO-
HA JIUIEBas, a APyTas W3HAHOYHAS, TO €CTh YaCTH MOXKHO TIOBOPAYMBAThL, HO
HeJIb3sl IePEeBOPAYUBATS ).

Pewenue. 910 MOXKHO C/le/IaTh HECKOJIBKIMHE CIIOCOOaMU, HEKOTOPbIE U3 KOTO-
PBIX yKa3aHbl HA PUCYHKE.

2R EBRE

3amaua 2.13. MoxkHO 11 paspe3arh KBAJAPAT HA YETHIPE YACTU TaK, ITOOLI
KaXk/1as 9aCTh UMeJIa OOIuii OTPE30K C JI000it Apyroi?

Pewenue. KBampar MOXKHO pa3pe3aThb, KaK IMOKA3aHO HA PUCYHKE HUKE.

I'eomerpuga Ha kjgerdaroit 6ymare

Bagaua 2.14. (Mynununaibabiii 3ran BeepoccuiicKol omMIuaIbl KO b
urkoB (Mocksa) — 2007.7.5) Ha kierdaroit Gymare HApHCOBAaH KBAZPAT CO
cTopoHoit 5 kieTok. Ero tpebyercs pa3oburh HA 5 4acTell OJUHAKOBON IJIOMA-
JIH, TIPOBO/Isi OTPE3KU BHYTPU KBaJAPATa TOJbKO I10 JnHUAM ceTku. Moxker jin
OKa3aThCs TAK, ITO CYMMapPHAs JJINHA MPOBEIEHHBIX OTPE3KOB HE TPEBOCXOIUT
16 xkaeTox?
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Pewenue. Jla, Tak KBagpaT pa3dUTh MOXKHO, TaK KaK JAHHLIE YaCTH HE 00s-
3aTeIbHO OJIKHBI OBITH OJIMHAKOBBIME, TTPOCTO IOJIZKHBI OBITH OJMHAKOBOMN
IJIOMIAN, TO €CTh, COCTABIATEL 25 : 5 = 5 kmerok. OJuH U3 BO3MOXKHBIX MTPHU-
MEpPOB MPUBEJIEH HA PUCYHKE.

O

3amayva 2.15. MoXKHO Jiit 3aMIOJIHATD KJIETKH OECKOHETHOTO KJIETIATOrO JINCTA,
KPECTHKAMK U HOJIMKAMU TaK, YTOObI HM HA OJHON IOPU30HTAM, BEPTUKAIU U
JIMArOHAJIM HeJIb3si ObLJIO BCTPETUTH TPHU OJMHAKOBBIX 3HAKA, IOAPHALT

Pewenue. la, moxuo. Ha Kaxk10#t TOPU3OHTAIN JIEMEHTHI YePeIyIOTCs M0 2,
HA BEPTUKAJIAX — 10 1, a HA AMArOHAJIAX — IO 2.

O|X|O[X|O|X|O[X
O|X|O[X|O|X|O|X
X|OX|O|X|O[X|O
X|IOX|OIX|OX|O
OIX[OX|O|X|O[X
OIX[OX|O|X|O[X
X|IOX|OIX|OX|O
X0 X|O[XIOXO

FeOMeTpHﬂ KBaaApaTOoB U NPpAMOYIOJILHUKOB

Bagaga 2.16. (Myunununanbubiii 9ran Beepoccuiickoil osuMina bl LKOJIbHU-
KOB — 2014.6.3) 13 uernipéx dororpaduil MOXKHO COCTABUTL TPU PABTUUHBIX
MPSAMOYTOJIbHUKA, KaK MOKA3aHO HA pucyHKe. [lepuMerp KaKOro-TO OIHOTO u3
Hux paseH 56 cm. Haiinmure mepuMeTpbl OCTAIbHBIX ABYX HPSIMOYTOJbHUKOB,
ecau nepumerp dororpadun pasex 20 cwm.
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Pewenue. Ha mepBoM pUCYHKE TIOJIy9€HHBIN TPAMOYTOJIBHUK B 2 Pa3a BHIIIE U
B 2 pa3sa mupe, 4eM oTaeabHas dororpadus, a, 3HAIUT, €r0 IEPUMETD POBHO
B 2 pa3a Oouibiiie, yem mepumerp oxHoi (ororpacduu, To ectb 40 cMm.

QRO

IIpsimoyronpHUK, W300paKEHHBIN Ha, BTOPOM PUCYHKE, B 4 pasa mmmpe (hoTo-
rpaduu U UMeeT BBICOTY, €if PABHYIO, 3HAYUUT, €0 MEPUMETD PABEH CyMMEe Tie-
puMerpa omHON dororpadun u eé mupunbl, B3ITOH 6 pas.

IIpsamoyronbauK, n300pakKEHHbIN Ha TPETbeM PUCYHKe, B 4 pa3a Bbimre ¢o-
Torpaduu ¥ MMEeT IIUPUHY, eif PABHYIO, 3HAYUT, €r0 MEPUMETP PABEH CyMMe
nepuMeTpa onHoit (ororpadun u €€ BhICOTHI, B3sTOH 6 pas.

IIyctp mepumerp BTOpOro mpsimoyrosbHuKa pased 56 cm. Tak kak mepumerp
dororpadun pasen 20 cm, 1o 56 — 20 = 36 cm — e€ mecTUKpaTHAs IIUPUHA.
3uauuT, B 3TOM Ccaydae mupuna dpororpadun paBHa 6 CM, TOTIa €€ BHICOTA
pasHa 20 : 2—6 = 4 cm. CiieroBaTEIFHO, IEPUMETD TPETHETO MPSIMOYTOTHHUKA
pasen 20 4+ 6 - 4 = 44 cm.

Eciu ke 56 cM — 3T0 11€pUMeETD TPETHEro MPSMOYTOJIbHUKA, TO BbICOTA U LIU-
pHHA TTOMEHSIIOTCST MECTAMMU, TTO3TOMY TeTeph TTePUMETD BTOPOTO TPSIMOYTOTh-
HUKa Oyzner pasen 44 cwm. O

Bagaua 2.17. (Marepuansl maremarndeckux kpyxkos MITHMO) lan BbI-
pe3aHHbI U3 OyMaru IpPsAMOYTOIBHUK pa3MepoM 2 X 3. Vlmes B pacmopsKeHuu
OGECKOHEYHOE JHCJIO TAKUX MPSIMOYTOJIbHUKOB, MOKAXKNUTE, KAKAM ODPa30M HX
MOKHO CJIOXKUTH Ha ILJIOCKOCTH TaK, 9TOOBI 663 IepTEKHBIX MPUOOPOB MOXKHO
ObLIO OTMETUTH BEPIIMHBI KBAJPAaTa CO CTOPOHOM, PABHOW [IMArOHAJHA 3TOrO
MPSMOYTOJIbHUKA.

Pewenue. Caoxkum 4 mpsMOyTOIbHUKA B QPUTYDPY, H300PAKEHHYIO HA PUCYH-
ke. Cropoubt AD u AB paBHBI KAK COOTBETCTBEHHBIE JIEMEHTHI PABHBIX TIPsi-
moyroabaukoB AFDG w AHBE, anamoruuno /DAF = /ABE. Takxe,
/AEB =90°,= /EAB+/EBA =90°, = /EAB+/DAF = Z/DAB = 90°.
AHATIOrNYHO MOYKHO MOJIYYUTDH, YTO PABHBI U TEPETEHIUKYIAPHBI BCE COCETHUE
CTOPOHBI YeThIpéxyrojbunka ABC D, 3HauuT, OH SBJSETCS KBaIPATOM.
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I'maBa 3

Bokpyr ajaredopsl

JamubIit pa3gen obobequHser B cebe anrebpandeckre n apudMeTHIECKHe 33,12~
4u. Jlarke ecsiu Bbl y9UTECh B CTAPIIUX KJIACCAX U JIABHO y2Ke [IPOIILIH CUCTEMbI
yPaBHEHWH, 33/1a4UN HA JBUKEHUS U APYTHe TUIHI 33184, MbI BCE PABHO HACTO-
ATEJIbHO PEKOMEHyeM BaM O3HAKOMHUTBCA C TeOpHel, IIpeJJIOXKEeHHOU B 3TO
riase. HekoTropbie MeTOmb U3 TPEII0KEHHBIX 3/I€Ch BbI MOTJIA YK€ 3a0bITh, &
HEKOTOpPbIe, HanboJiee U3SAIMIHbIE, U HE IPOXOIUTH BOBCE.

1 PaccranoBka 3HAKOB

Marepuana aaa pa3bopa Ha 3aHATHHI

C TeMoil pacCTaHOBKHU 3HAKOB, YHCET U CKOOOK MBI YK€ CTOJIKHYJIUCH B IEPBOM
YaCcTU JAHHON KHUTHU, HAIIPUMED, B KBAHTE «IIPUMEPHI B KOHCTPYKIUU». ¥ [JIy-
OMM HEMHOI'O JAHHYIO TEMY, TAK KAK JAHHBIA THII 3384 4aCTO BCTPEYAETCH HA
OJIMMTINQIAX M0 MaTeMaTHKe.

Hauném ¢ kmaccuaeckoit 3a1a4u, 9acTO IpeaiaraeMoii Ha (hakyJIbTaTuBax o
MaTeMaTuKe I Pa3MUHKU.

3amadga 3.1.1. Ucnonb3ys yerbipe derBEpKH, moaydure qncaa ot 1 g0 10.

Pewenue. Y maHHOMN 330241 JIIs KAXK/IOI0 9HC/IA CYIIECTBYET MHOXKECTBO CIIO-
CODOB €ro MpeCTaBUTh, HAIPUMED:

1=4:444—-4=44:44=(4+4-4): 4
2 =4:4+4+4:4;
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3= (44+4+4):4;
4=4+4-4):4
5= (4-4+4):4
6 =4+ (4+4): 4
7= 44:4— 4

8 =d+4+4—4;
9= 44+4+4:4;

10 = (44 —4) : 4.

WNuorma 3amaua MoXKeT TOTPEOOBATH IPEIBAPUTEIHHOTO €€ YIIPOIIEHUS.

Bagaua 3.1.2. (Onumnuana «JIomonocoB» — 2016.5-8.5) Paccrasbre 3Haku
YMHOXKE€HUA U JCJI€HUA BMECTO 3Bé3,ﬂ;OLIeK B BbIDaK€HHUH

1#3%3% 3% % 3% %310 %332 5 304 = 39
TaKuM 00pa30M, YTOOBI PABEHCTBO CTAJIO BEPHBIM.

Pewenue. 3amMernm, 9TO BCE YMCJIA B JAHHON 3a7adue — CTEMEHH TPOUKH.
BcnovuuM, 9T0 Takoe JeieHWe W yMHOXKEHWE [JIs 9HMCEJI C OJWHAKOBBIM OC-
HOBaHWEM cTerenn: a® - a¥ = a®1Y, a® : a¥ = a® Y. TakuM o6pa3oM, TAHHYIO
3a/1a49y MOXKHO CBECTH K CIIEYIOIIEH.

PaCCTaBbTe 3HAKHU CJIOXKEHUA U BBIYUTAHUA BMECTO 3Bé3,I[O‘IeK B BI)Ipa}KeHI/II/I
Ox1x2%x4%8%16*32%64 =99

TaKAM 0OpPaA30M, IYTOOBI PABEHCTBO CTAJIO BEPHBIM.

Ilepen auciiom 64 Hy2KHO ITIOCTABUTH 3HAK «+», HHAYE CYMMAa BCEX OCTABIIAXCS
quces1 (63), He «IEPEBECUT» JAHHOE YUCJIO U CYMMa, OCTAHETCs OTPULIATEIHHOM,
a 99 — 9UCII0 MOJIOKUTEIHLHOE.

Takum obpasom, 3amada cBemach K 0 1 %2+ 4 %8+ 16+ 324 64 = 99. Ilepenocs
64 B mpaByio 9acTb u yupornasd, moaydaeMm 0 1% 2% 4 % 8 % 16 * 32 = 35.

IloBTOPHWB TO K€ caMoe PACCY:KJIEHWE C TUCIOM 32, TIOIydaeM

0x1%2%4%x8%x16+32=35, O0x1%x2%x4%x8x%16=3.
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Ilepen uncaom 16 10i7KeH TOXKE CTOATH IJIIOC, MO0 CYMMa OCTaBINNAXCS YHCE
(15) He MO3BOJIUT MOJIYYUTH MOJIOKUTEIBHBIH PE3YJILTAT.

Takum obpazowm,
Ox1%2%x4%x84+16=3, 0x1x2x4%x8=—13.

AHaOruYHBIME PACCYKICHUAME TOIYYaeM, 9TO Mepesl 8 CTOUT MUHYC. 3HAa-
YUT,

Ox1%x2%x4—-8=—-13, 0*x1*x2x4=—5.

Tak>ke TomydnM, 9T0 HEepe 4 TOXKe CTOUT MUHYC:
O0x1%2—-4=-5 0x1x%x2=—1,

otky/a odeBuaHO pemenue 04+1—2 = —1. Takum 06pazom, 0OTBETOM HA JAHHYIO
3agatdy Oymer
1-3:32:3%:3%.316.332.364 — 39

3agaBaJIbHUK

Bangaga 3.1.3. («Maremarndeckuit npasgauk» — 2000.6.1) B 3amucu
*1%2%4%8x%16+32%64 =27

BMECTO 3HAKOB «*» TOCTaBbTE 3HAKU «-+» WA «—» TaK, 9ITOOBI PaBEHCTBO
CTaJIO BEPHBIM.

Bagaga 3.1.4. («Maremarngeckuit npazauuks — 1997.6.1) Bura BbLioxkum
U3 KapToueK ¢ nudpamMu MpuMep Ha CJIOXKEHWE W 3aTeM MOMEHSI MEeCTaMU JBe
kaprouku. Kak BuanTe, paBeHCTBO HApyImiIock. Kakne KapToOuKy epecTaBm
Bura?

314159

7991828
585787

Bagaua 3.1.5. («Maremaruyeckuii npasmauk> — 1991.6.1;7.1) AsroGycHbrit
6uster OyJieM CUMTATh CYACTIIUBBLIM, €CJIM MeXK/ly ero udpaMu MOKHO B HY K-
HBIX MECTaX PACCTABUTH 3HAKU YETHIPEX apudMeTnIecKux IefCTBU 1 CKOOKU
TaK, 9TOObI 3HAYEHHE [IOJIyI€HHOrO Bbiparkenus pasusuioch 100. Asisercs ju
cyacTanBLIM Onster Ne1234567

Bagaua 3.1.6. («Maremaruueckuii npasaauky — 2014.7.1) Ucnons3ys Tpu
Pa3IMYHBIX 3HAKA ApUMMETHIeCKUX IeHCTBUil W 3HAK DABEHCTBA, IOJYIUTE
BEpPHOE PABEHCTBO W3 3amucu cerofusneir garor: 16032014,
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3agaua 3.1.7. (Topozackas ycrHas MareMaTwdecKas OJUMIHALA Iad 6—7
kyaccoB — 2004.6.4) Tlers BuIKIaABIBAI pUMEpbI U3 ciudek. Iludpor on «3a-
MHUCBIBATY CJIEAYIONMM 00pa30M:

24456 1550

Korma I[letst orBaékes, Bacs B 3anmmcanHOM UM BEPHOM TPUMEPE HA, CIOKEHHE
BHYTPH KaxKI0# M PHI IEPETOKUT POBHO OTHY CIWYKY W MOJTY NI

n+53=34

Boccranosure HUCXOJHOE PaBEHCTBO.

Bagaua 3.1.8. («Maremaruyeckuii npasaauk» — 1995.7.4) PaccraBbre ckob-
KU TaK, 4TOObI II0JIyY1/IOCh BEpHOe PaBEHCTBO:

1-2-3+4+5-6-74+8-9=1995.

Bazgaga 3.1.9. («Maremaruueckuit upazanuk» — 2003.7.1) Paccrasbre ckob-
KW ¥ 3HaKW apudpMeTudecKux NeHCTBUI Tak, 9TOOBI MOJYyYMIOCh BEPHOE pa-
BEHCTBO: )

= 2003.
6009

| =

1
2
3agaumn O CAaMOCTOATEJILHOTO PeIIeHIs

3amadga 3.1. PaccraBbre MeXIy HEKOTOPBIMUA CEMbBIO CTOSIIMME TOAPSI, 16~
BATKAMU 3HAKU «—+» WU «—», 9TOOBI MOJIYyIuTh Iucao 1989:

99 9 9 9 9 9=1989.

Ecsn mexxny nekoropbivu nudpaMu 3HAKa HET, HALPUMED, MEXKIY JABYMs Je-
BATKaMU 9 9, 3Ty 3ammch CYNTaeM MHOTO3HAYHBIM YHCIIOM.

3amaga 3.2. Ucnosnb30BaB pOBHO 4YeThipe pasa Iudpy 7, 3HAKH IeHCTBUN U
CKOOKM, TIpeicTaBbTe Bee mesbie gncia ot 0 go 10.
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2 UYwmcaoBbie pedycChI

Marepuana ajg pa3zdopa Ha 3aHATAN

Yucmosbie pedycbl — Tema, opopMIeHHE 33749 IO KOTOPOH 3a94aCTyIO BBHI3BI-
BAeT CepPhE3HBIE BOMPOCHI.

Knaccudeckuii aucioBoii pedyc — 3TO IpUMepP, B KOTOPOM OJWHAKOBBIE IHdh-
PBI 3aMEeHEHbI HA OJMHAKOBBIE OYKBBI, & pa3Hble Mu@PLl — HA PA3HBIE OYKBHI.
Ilo cytu, mannas 3a7a4a — 3TO PEIlIeHHWEe OJHOIO WJIM HECKOJIbKUAX yPaBHEHUN
C O4YeHb KECTKUMU yCJIO0BUAMU (Kaxkias nudpa MOKeT ObITh TOJbKO LEJbIM
qucsaom or 0 10 9). Pemuts 9ucsioBoit pebyc — 310 pacumdpoBaTh UCXOTHbII
IpuMep, yKa3aB BCe BO3MOYKHbBIE CUTYAIlMH U ODOCHOBAB, YTO JPYrHe HEBO3-
MOXKHBI (KPOME TeX CJIy4aeB, KOrJa HAC IPOCIT HANTH XOTh Kakoe-HUOYyIb pe-
utenue). Eciu Bbl comHeBaerech, Tpebyercs Jiu JOKa3blBaTh, YTO Bbl yKA3AJIM
BCe BO3MOKHbBIE CJlydau — JIydlle J0Kaxkure. ECiu 3T0 CIAUIIKOM CIIO2KHO, HO
BBI BCE eIl€ COMHEBAeTeCh — JIyUllle YTOUYHUTE 3TO Y OPraHU3aTOPOB OJIUMIIN-
aipl.

Paccmorpum onny u3 3a/1a49 HA JAHHYIO TEMY.

3amayva 3.2.1. Pemmure uncioBoit peoyc AAA — AA — A =BB.

Pewenue. Hamummem B cTOMONK mpuMeEp

AAA
AA
AO0O

Taxum o6pa3om, UCXOHBIH pedyc cBomguTcs K pedycy AO0 — A = BB.

Ecsnu Bemomuuts, ato A0O0 = A -100, To MOKHO mOHATD, 9T0 100-A—A = BB,
99-A =BB.

Ecim A > 2, 10 99 - A paBHO, Kak muaumMyM, 99 - 2 = 198, 10 ecTh, umeer He
MeHbIlle TpEx 3HAKOB. Mexkay tem, uncio BB nBysnauno, a, 3uaunt, A = 1,
u rorga 99 - A = 99.

Takum 06pa3omM, OTBETOM Ha, JAHHBIN 9HCIOBOM pedyC sBJISETCS

111 - 11 -1 =99.

Paccvorpum pebyc ¢ ymHOKEHHEM.

3amayga 3.2.2. Pemmure pebyc BAO - BA - B = 2002.
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Pewenue. Paccmorpum niepBbie npbl JaHHBIX gwrcesa. OHu oguHaKoBbI. [1o-
npobyem oreruts udpy B. Ecim B = 1, to BAO -BA - B naxonurcs mexmy
100-10-1=1000 u 199 -19 -1 = 3781.

Eciu B nmeer 3nadenne 2 unu 6ostee, o BAO - BA - B 6osbie nin pasHo,
gem 200 - 20 - 2 = 8000, uTo mpeBbImIaeT TPedyeMoe.

Taxum obpazom, pedyc mpeacrasuiica B Buge 1AO - 1A -1 = 2002, to ectb
1AO - 1A = 2002.

Onenum BrOpyIo mudpy, To ectb, A. Ecim A = 2, to 1AO - 1A maxomurcs
Mexay 120 - 12 = 1440 u 129 - 12 = 1548, nemxobop.

Ecim A = 3, ro 1AO - 1A nmaxomurcs mexkay 130-13 = 1690 u 139-13 = 1807,
Heg000p.

Eciim A =4, 7o 1AO - 1A nmaxomurcsa mexay 140-14 = 1960 u 149- 14 = 2086,
TO €CThb IPUHAIJIEIKUT TPeOyeMOMY IPOMEXKYTKY.

Ecnu A wmeer 3uavenvie 5 nin 6osee, 1o 1AO - 1A ue menbine, yem 15015 =
2250, 9TO TpPeBBIIIaeT TPeOyeMOe 3HAUCHUE.

Takum obpazom, pedyc npeacrasuica B Bume 140 - 14 - 1 = 2002, To ecrb
140 = 2002 : 14 = 143, 1o ectb O = 3.

OrBerom Ha pebdyc saBisiercs 143 - 14 - 1 = 2002. O

3agaua 3.2.8. Pacudpyiite npumep: T —B — A =1 : B: A = 2 (pa3ubim
GyKBaM COOTBETCTBYIOT PA3HBIE IU(DDHI).

Pewenue. JlanabIi pedyC IBISETCS COBCEM HECTOKHBIM, U €0 MOKHO PEIUTh
nepebopom. MozKHO BeIAEUTH nBa ycaoBus: nepsoe — JI —B — A = 2, Bropoe
— 0 : B : A = 2. U3 BToporo ycaosus noxy4aercs, aro I =2-B - A. Torna
. saBiaserca 4€rHOi nudpoii.

Paccmorpum Bce BO3MOXKHBIE CTydamn.

I = 0 ue ymosmerBopsier yciaosmio [ : B : A = 2.

=2 torna2=2-B-A, tormraB-A =1, t0ectrb B=A =1, u, Tak Kak
pa3HbiM OyKBaM COOTBETCTBYIOT PA3HbIE MUMPHI, MOJIYYIUM IPOTUBOPEYHE.

J =4,rorna4d=2-B-A, torna B-A =2, toectb, Bu A — 1 u 2. [loncraBum
TOJTyI€HHOE B TIEpBOe ycaoBue: 4 — 2 — 1 = 2, moIyuuim TpOTUBOpEYNe.

A =6, rorna6 =2-B-A, torna B-A = 3, toectp, Bu A — 1 u 3. I[loncraBum
[IOJTy Y€HHOE B ITepBoe ycyoBue: 6 — 3 — 1 = 2, mostyamiu aBa pernenns pebyca:
Jd=6,B=1, A=3 u JI=6, B=3, A=1.

A =38, torna 8 =2-B-A, torna B-A = 4, 70 ectb, Tak KaK OHH Pa3HbBIE,
0 Bu A — 1 u 4. Iloacrasum nosryueHHoe B mepBoe ycjoBue: 8 —4 — 1 = 2,
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TIOJIYYUJIA TTPOTUBOPEYHE.

Orger: 1 =6,B=1,A=3wm JI=6,B=3 A=1. O

3ajaBaJIbHUK

3agaua 3.2.4. (Typuup Apxumena — 2013.1) Ioabepure BMecTo OYKB Tud-
PBI TakK, YTOOBI PABEHCTBO CTAJIO BEPHBIM:

224+ TYPH + NP = 2013.

Bce pemennsa nHaxoauThb He TpeOyeTcs.

Bagaua 3.2.5. («Maremaruueckuii npazaauks — 2001.6.1) Pemmre pebyc:
AX - ¥X =2001.

3agaua 3.2.6. (Toponckas ycrhHas MareMaTwdecKas OJUMIHANA Iad 6—7
kimaccoB — 2011.6.1) Peumure pebyc: JIETO + JIEC = 2011. Haiiqure Bce
BO3MOXKHBIE PEITICHUS.

Bagaua 3.2.7. (Topozackas ycrHas MareMaTwdecKas OJUMIHaIA Iad 6—7
kyaccoB — 2009.6.1) Ussecrho, uro 2K2K + 2K = MIE/. Ha kaxyio mudpy
okanuuBaerca npoussegenve B-VI-H-H-W-II- Y - X (pa3ubivu Oyksamu
0603Ha4enbl pasHble HEdPbL, OJIUHAKOBBIM — OJUHAKOBbIE)?

Bagauya 3.2.8. (Topozxckas ycrHas Maremarwdeckas OJUMIMana s 6—7
ksaccoB — 2006.6.1) B upumepe na cioxenue 110/ 3BE3109KaMK CKPbIBAIOTCS
BCe JecsaTh nmudp mo ogHoMy paldy. Haiimure XoTst ObI ONWH TaKON mpuMep.

*

+ * %k
* X X

* %k %k Xk

Bagauya 3.2.9. (Topozxckas ycrHas mMaremarwdeckasl OJUMIMana s 6—7
kiaccoB — 2005.6.1) Haiinure xors 6b1 0n1HO pelienue pebyca

SI+0 - H+1O-P-V-3-b-5I=M-bl

(OunakoBbiMU OyKBaMu OOO3HAYEHBI OJUHAKOBbIE IUQPHI, PA3HBIMU — Pa3-
HbIE. )

Bagaua 3.2.10. (Topojckas ycTHag MaTeMarudeckas OJUMIuaia s 6—7
kiaccoB — 2010.7.1) 3amenure 6ykBbI U pamu B pedyce

r+o0=J-0=B-0=JI-0=M-K=A
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TaK, 9TOOBI BCE PABEHCTBA CTAJIM BEPHBIMU; MPU TOM OJUHAKOBHIM OYKBaM
JIOJIPKHBI COOTBETCTBOBATH OJWHAKOBBIE UMPHI, 8 PA3IUIHBIM — DABTHIHBIE.
Hatidume ece pewenus pebyca.

Bagaua 3.2.11. (Topoxckas ycrHag MaTeMarudeckas OJUMIuazia Ijs 6—7
kiacco — 2006.7.1) Haiinure Bce pemenusi pebyca u JIOKaxKUTe, YTO APYIUX
HET:

AP = PAT.

(OuuakoBbIME OyKBaMu OOO3HAYEHBI OJUHAKOBLIE IUQPHI, PASHBIMEA — Pa3-
HbIE. )

Bagaua 3.2.12. («Maremaruueckuii npasaavks — 2003.6.2) Haiinure naun-
Menbiree deTbipéx3nadnoe ducaio CEEM, mjisi KOTOpOro CyImecTByeT perre-
uue pebyca Mbl+PO2Kb = CEEM. (OaunakoBbiM 6yKBaM COOTBETCTBYIOT
OZIMHAKOBbIE UMb, PA3HbIM — Pa3HbIE. )

Bagaga 3.2.13. («Maremaruaecknit npasgauks — 2013.6.2)

Bor pebyc moBoBHO TIPOCTO:
DX Buersepo Gosbie, dem OV,
AN BueTBepo Oosbine, gem OX.
Haitnm cymmy Bcex deTbIpéx.

3agaua 3.2.14. («Maremaruyeckuii npasaauk»> — 2000.6.3) Iudp komosoro
3aMKa SIBJIAETCs JBY3HAYHBIM YMCJIOM. BypaTuHO 3a6bL1 KO/, HO IIOMHUT, 9TO
cymma 1udp ITOrO YUCIA, CIOKEHHAsI C UX TPOU3BEICHUEM, PABHA CAMOMY
ynciay. Hamwmmre Bce BOSMOXKHBIE BAPHMAHTHI KOJA, 9TOOBI BypaTwro cmor
ObICTPEe OTKPBHITH 3aMOK.

Bagaua 3.2.15. (Topojckas ycTHag MaTeMarudeckas OJuMIuaza s 6—7
kiaccoB — 2002.6.3) Pemure pebyc: TUK + TAK = AKT.

3agaua 3.2.16. («Maremaruyueckuii npasauuk> — 2011.6.4) Haitnure Bce pe-
[eHns: pedyca

Ad+0H+OH+OH+OH+OH+ OH+ OH + OH = MbL

Bagaua 3.2.17. («Maremaruveckuii npasgauk» — 1995.6.4) 3amenurs pas-
Hble OyKBbl pa3HbIMU HudpaMu, OIMHAKOBbIE — OJMHAKOBLIMH, & 3BE3/104KI —
JIOOLIMM TaK, 4TOObI 1OJIyYM/ICH IPABUIbHBLA IpUMep.

1995
* 3k Xk
k 3k ok ok ok

+
_*TOA
CBUHDU
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3agaua 3.2.18. (Topoxckas ycTHasg MaTeMaTudecKas OJUMNUAIA Ijd 6—7
kyaccoB — 2012.6.4) B pasencrse TUXO + TUT'P = CIIUT 3amenure ou-
HaKOBBbIe OYKBBI OJWHAKOBBIMHU T paMu, a pas3Hbie OYKBBI — PAa3HBIMHU Q-
pamu Tak, 4robbl TUT'P 6bur 661 Kak MOXKHO Menbiie (Hyseill cpeau uudp
Her). O6bsicuure, nouemy ewé menpine TUT'P Gbirb He moxer.

Bagaua 3.2.19. («Maremaruyeckuii npazauux» — 1994.7.3) Korna Hesuaii-
Ky TIOTIPOCWJIM MPUAYMATh 3aJa9y IJIs MaremMaTndeckoit ommmmuansl B Cou-
HEYHOM TOpOJIe, OH Hanmca pedyc (Ha pucyHke HuzKe). MOKHO Jiu €ro peruTh?
(Pas3ubiM GykBaM JOJIZKHBI COOTBETCTBOBATH PA3HBIE 1U(pDHL. )

ABB
L I1E
EXX31;

3agaua 3.2.20. («Maremarnueckuii npa3auuks — 2014.7.3) Samenure B cio-
Be MATEMATUKA 0Oyksol 1iudpamMu u 3HAKAMEU CJIOKEHUS W BHIYUTAHUS
TaK, 9TOObI MOy YUIIOCh YUCIIOBOE Bbhipaxkenue, pasuoe 2014. (OauHakoOBBIME
OykBaMu ODO3HAYMEHDBI OJMHAKOBDLIE THU(MPHI W 3HAKH, PA3HBIMU — Pa3HBIE.
Hocrarouno upusecru npumep.)

Bagaua 3.2.21. («Maremaruueckuii npazunuky> — 2016.6.5) Pobor upuiy-
Maj mudp A8 3aMUCH CJIOB: 3aMEHWJ HEKOTOphie OyKBbI ajidaBuTa OIHO-
3HAYHBIMA UJIU IBY3HAYHBIMHU 9HUCIAMU, UCIOJIb3ys TOJIBKO Iudpsl 1, 2 u 3
(pa3uble OyKBbI OH 3ameHsl pasubivMu guciamu). CHavasa o 3amucan -
poum cam cebs: POBOT = 3112131233. Bamudposas ciosa KPOKO/INMJI
n BEI'EMOT, o c yquBieHnmeM 3aMeTHJI, 9TO 9YHCJIA BBIILIA COBEPIIEHHO
onunaxkosbimu! ITorom Po6or 3anucan ciiopo MATEMATUWKA. Hanumure
YUCII0, KOTOPOE Y HEr0O TOJIY YUJIOCh.

3agaua 3.2.22. («Maremarudeckuii npasauuks — 2004.6.5) Baguk nammcas
HA3BaHUE CBOEr0 POJHOIO TOPOJAa W BCE €ro IUKJIMYECKHue CABUTU (mepecta-
HOBKM [0 KPYI'Y), HOJIy4uB Tabuuity 1. 3arem, yHOPsZOYUB 3TH «CJIOBa» 110
andaBuTy, OH cocTaBua Tabsuiy 2 u BeImucan eé mocaemauii cronber; BK-
CAMO. Cawa caenaj TO 2Ke caMOe C Ha3BAHUEM CBOErO POIHOIO IOpPoJa U
mosyunit «cyooy MTTJIAPAEKWC. Yto 310 32 ropoj, ecjiv ero Ha3BaHue
HagnHaercs ¢ Oyksol C7

Tabauma 1 Tabauma 2
M OC K B A A MOCIKB
A MOCIKB B A MO C K
B A MO C K K B A MO C
K B A MO C M O C K B A
C KB A MO OCKBAM
O CKBAM C KB A MO
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3agaua 3.2.23. («Maremaruueckuii npazaauks> — 2004.7.4) Tansa manucana
HA3BaHUE CBOEr0 POJHOIO TOPOJA W BCE €ro IUKJIMYECKHue CABUrd (mepecra-
HOBKM [0 KPYI'Y), HOJIy4uB Tabuuity 1. 3arem, yHOpsZOYUB 3TH «CJIOBa» 110
andaBuTy, OHA cOCTaBU/Ia TaOMUITY 2 U BeIDucAIA eé mocaeauuii cronder: BK-
CAMO. Basepa caenai To ke caMOe C Ha3BaHUEM CBOEr0 POIHOTO TOpPOIa U
monyunst «cioBos OCCHI'COPOK. Yto 310 3a rOpos, €ciau ero Ha3BaHue
3akaH4unBaercs Ha OykBy K7

Tabanma 1 Tabanma 2
M O C K B A A MO CIKB
A MOUCIKB B A MO C K
B A MO C K K B A MO C
K B A MO C M O C KB A
C KB A MO OCKBAM
O CKBAM C KB A MO

Sagaua 3.2.24. («Maremaruueckuii npazanuky — 2014.6.6) V3secTHbrit npe-
crynauk mpodeccop Mopuapru gonro ckpoiBasics ot Illepioka Xommca u J0H-
JOHCKO# mosiuiiuu. VI BOT 0JTHAXK/IbI OJUIEHCKIM YIAIOCH IEPEXBATUTD TeJe-
rpamMmmy, KOTopyo MopuapTu mpuciaa COOOIHUKY:

—~

’BCTpeqaﬁ 3aBTpa noe3sa CTO Baroun O

WNucnexrop Jlecrpeiin y:xe pacmopsiauics ObLIO MOCTIATH HAPS MOJIUIANA HC-
KaTh HYJIEBOl BATOH COTOT'O MOE3/a, HO TYT IIPUHECTIU eIIE JIBE ITepexBadyeHHbIe
TeJIerpaMMbl Ha TOT 2Ke€ a/IpecC:

| CEKPET — OTKPOJI = OTBET — TBOV |

| CEKPET — OTKPBIT = 20010 |

Jlecrpeiin 3aaymancs. A Xoamce BockyukaymT: «Termepnb siCHO, KaKoii moe3 1 Ha-
210 Becrpedarb!y VHCHekTop yauBuiics. «djemeHTapHo, Jlecrpeiin! — nosicauil
CBHIMMUK. — ITO ke mudp. B 3rux nmpuMepax oanHAKOBbIE OYKBBI 0003HAYAIOT
OJIMHAKOBBIE TU(MDPHI, pa3Hble — pa3Hbie, a YEpToUKa — 310 Munyc! Mopuapru
ener B moesae Ne, .. »

Hanummre Homep noesa u Barona. QO0bicHATE, KAK MOI PACCYKIATh XOJIMC.
Bagaua 3.2.25. (Topoxckas ycrHasg mMareMarudeckas oJuMnuaza s 6—7
kiaccoB — 2008.6.8) Kaxzas 6yksa B cioBax 9X u MOPOS3 coorsercrayer

KaKoi-10o nudpe, IpuIéM OJUHAKOBBIM nudPaM COOTBETCTBYIOT OJIMHAKOBBIE
OyKBBI, & PA3HBIM — Da3HbBIE.

M3Bectao, a0 @ - X =M -0O-P-0-3,a9+X=M+0+P+0+3.
Yemy paao - X+ M-O-P-0-37
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3agaua 3.2.26. («Maremaruueckuii mpazaauk»> — 2005.7.5) Pemure pebyc:
250 - JIET + MTI'Y = 2005 - TO/I.

(Pasubivu 6ykBaMu 0603HaUEHbBI pa3Hble 1U(PbI, & OAMHAKOBBIMU — OAMHAKO-
BbIE; [IPU STOM HEKOTOPBIME OYKBAMU MOTYT ObITH ODO3HAYEHBI yKe UMEOIH-
ecst uudpst 2, 5 u 0.)

a) Haiiaure xorsa Obl 01O pemenue pebyca.
6) okaxkuTe, 4TO APYrUX DENICHU HET.

Bagaua 3.2.27. (Typuup Apxumena — 2015.5) Bacs cocrasisier ogepenHoit
pebyc. UTobb! 3aKOHINTH paboOTy, OH XOYeT MOJ00paTh TaKne 3HAYCHNA OYKB,
arobpl unciio IIAHOPAMA pa3aenunnoch Haneno na qucio ITAHAMA.
Vracres u emy 910 caenarsh? (B pefyce 0quHAKOBBIE OYKBBI JOKHBI 0003HA-
9aTh OJUHAKOBBIE U(PLI, pa3Hble OYKBbI — pPa3HbIE IU(PPHL. )

3agaua 3.2.28. (Topojckas ycTHag MaTeMarwdeckas OJUMNUALa Ijad 6—7
kjaccoB — 2016.7.6) MasibBuHa 3amnucajia paBeHCTBO

MA -TE-MA - T - KA = 2016000

U Ipeiokuia BypaTuHo 3aMeHUTh OJIMHAKOBBIE OYKBBI OJUHAKOBBIMU (D~
pamu, pasnbie OyKBbI — PA3HBIMU I pamMu, ITOObI PABEHCTBO CTAJIO BEPHBIM.
Ectes in y Byparuno 1maHC BBIMOIHUTH 33IaHNE, WM TAKUX 3aMEH HE CYIIe-
cTByer?

3agaum g CaMOCTOATEILHOTO PEHIeHUs
3agayva 3.3. Haitnure Bce pemenus pedyca:

APKA + PKA + KA + A =2014.

Paznmuanabiv OyKBaM COOTBETCTBYIOT PA3JIMYHbBIE IUMPHI, & OAUHAKOBBIM OYyK-
BaM — OJIMHAKOBBIE U PHI.

3agaua 3.4. (U.B. dkosnes) Pebyc TBMA + 2KYTb = Y2KAC umeer
POBHO 1iecTh pemrennii. Haitiaure xoTs ObI OMHO U3 HUX.
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3 OOparHbIii X0/,

Marepuana ajg pa3zdopa Ha 3aHATAN

Jlannast TemMa OdYeHb [POCTA, W €€ 3a4aCTYIO MPOXOIAT JAXKE B HAYAIHHBIX
KJIACCAX OOBITHBIX TTKOJI. Perrenne HeKOTOPBIX TEKCTOBBIX 33/1a9 MOYKET ObITh
HaiimeHo 6€3 COCTaBJIEHUsT yPABHEHUST METOIOM, HA3BIBAEMBIM B PA3IUIHOMN JIni-
TepaType CJIOBAMU «aHAJIN3 C KOHIAY» WU «O0PATHBIA XOI».

OTOT METOH MPUMEHSETCS B OCHOBHOM TOL/IA, KOL/Ia HEKOTODAas HEM3BECTHAS
BeJIMYMHA U/ HAOOD BEJIMYMH MEHHETCHA 110 KAKOMY-TO 3aKOHY U WU3BECTEH
KOHEYHBII PE3yJIbTaT.

B HEKOTOPBIX CiIydasx MOXKHO, OTTATKHBASCH OT Pe3y/abTara, IPOaeaaTh 3a-
JAHHYIO MMOCJIEI0BATEILHOCTD XOI0B «33J0M HAIepely W MOJYyIATh UCXOTHYIO
BEJIMYUHY.

PaccmorpuM Ki1accuiecKkylo 3a4ady Ha 9Ty TeMy.

3amaga 3.3.1. Buasb0 momén Ha pHIHOK 3a MPOAYKTAMHU. Y KaXKIOrO IPO-
JABIIA OH TPATUJ TOJOBUHY HMEIOIIUXCS MOHET W €Ié MOJMOHETbI, TIOCEeTUB
TakuM 00pa30M ISATEPbIX IPOJABIOB U HOTPATUB BCe MOHETbl. CKOJIbLKO MOHET
6bwI0 y Businbo B camom Hauase?

Pewenue. Bynem permarh 3amady ¢ kKorma. Ilocime 5-ro «mmaras ocramock 0
MomeT. /Io Toro, Kaxk moTPaTUTh MOJIMOHETHI, OCTABAIOCH TOJIMOHETHI. /1o Toro,
KaK IIOTPATUTDH IIOJOBUHY HMEIOIMUXCA JeHer' — OCTAaBaJIOCh % -2 = 1 MmoHera.
Takum obpazom, mocsie 4-ro mara OCTaaach OJHA MOHETA.

o Toro, KaK MOTPATUTDH TMOJMOHETHI, OCTAaBAJIOCH 1 + % monet. /o Toro, Kak
MIOTPATUTD TOJIOBUHY UMEIOIIUXCH JIeHeI — OCTaBaJIOCh (1 + %) -2 = 3 MOHETHI.
Taxum o6pazom, mocse 3-ro mara oCTajaoch 3 MOHETHI.

Jlo TOrO, KaK MOTPATUTH TOJMOHETHI, OCTAaBAJIOCH 3 + % moner. /1o Toro, Kak
MOTPATUTH MOJIOBUHY MMEIOIIUXCS TIEHET — OCTaBaJIOCh (3 + %) -2 = 7 MOHeT.
Taxum o6pazom, mocse 2-ro mara 0CTajaoch 7 MOHET.

Jlo Toro, KaK MOTPATUTDH MOJIMOHETBI, OCTABAJIOCH 7 + % moner. /lo Toro, Kak

TTOTPATHUThH TMOJIOBUHY UMEIOIINXCS JeHer — OCTaBaJIOCh (7 + %) -2 = 15 MoHer.
Takum obpazom, mocje 1-ro mara ocrajgoch 15 MOHeT.

o Toro, Kax MOTPATUTH MOJMOHETHI, OCTaBAIOCH 15 + % mosert. Jlo Toro, Kak
[IOTPATHUTD IIOJJOBUHY UMEIOITUXCs JJeHET — OCTaBaJIACh (15—|—%) -2 = 31 momnera.
To ecth B camom Havase Obi1a 31 MoHeTA. O

O/1Ha U3 caMbBIX TIPOTUBHBIX, HO OY€HBb MTPOCTHIX 33144, KOTOPYIO DOJIBITHHCTBO
IIIKOJIbHUKOB HE MOI'YT OBICTPO HOHSATH.
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3amadga 3.3.2. [TosepxuocTs 03epa Bobposeiik mokpeiBaeTcs JoTocamu. Kaxk-
JIyI0 HEJIeNII0 IIJIONIA/Ih, 3aHNMaeMast JIOTOCAMH, Y/IBAUBAETCs, MOKPHIBASA BCE
03epo 3a 20 megenb. Yepes CKOMBKO HEJENb 03€PO 3apOC/I0 HATOJIOBUHY 7

Pewenue. Ha camom gesie, naHHas 3a/a4a 3aHUMAaeT POBHO OJHO AeliCTBUE.
Tak Kak Ha KaK/IOM IIare JIOTOCOB CTAHOBHUTCS BJIBOE OOJIBIIE, TO HA IOCIE]I-
HEM Iare WX KOJUYECTBO YABOUTCS C MOJIOBUHBI 03€pa 0 IEJI0r0. SHAUWT,
OTBeT Ha JaHHyIo 3agady — 20 — 1 = 19 "enemn. O

WNuorpa B 3amadve HAM0 paccMaTpUBaTh OOPATHBIM XOI HE JJjIs OAHOTO, a JJIst
HECKOJIbKMX [EPCOHAKEMN.

3agaua 3.3.3. @uin v Kunu urpanu Ha 3010Tble MOHeThl. CHavana @uin
[POUTPAJI TOJIOBUHY CBOUX MOHET, orTjaB ux Kuium, KoTopblit oTOM IpOUrpast
TTOJIOBUHY CBOMX; MOTOM cHOBA QUM MPONUTPAT TIOJIOBUHY CBOMX. B pe3ysibrare
y @uin okazasmoch 19 mowert, a y Knian — 47. Ckosbko MoneTr 0bL10 y Puin
JI0 HAYAJIA UTPHI!

Pewenue. B konne curyanus crana takoi: y @umm — 19 moner, y Kuaun — 47
MOHET.

Ilepen stum @un mpowurpaJ MOJOBUHY CBOUX MOHET, 3HAUHUT, Y HETO WX OBLIO
BaBoe Oosibiie. 3uaunt, y @uin 0puto 19 -2 = 38, a y Kum — 47 — 19 = 28
MOHET.

Ilepen srum Kun mpourpast moJJOBUHY CBOUX MOHET, 3HAUWT, Y HETO WX OBLIO
BaBoe Oosbie. 3uaunt, y Kumm 66110 28 - 2 = 56, a y @um — 38 — 28 = 10
MOHET.

Ilepen stum @uiim mpourpaJ MOJTOBUHY CBOUX MOHET, 3HAYUT, Y HErO UX OBLIO
BaBoe bonbire. 3uaunt, y @un 66110 10-2 = 20 moner, a y Kunn — 56—10 = 46
MOHET. O

3agaBajIbHUK

Bagaua 3.3.4. («Maremaruueckuii npa3aauk> — 1999.6.1) Ha npawmoit or-
METHJIA HECKOJIbKO ToueK. [Tocite 5Toro Mexkmy KazKIbIMU JIBYMST COCEIHUMU
TOYKAME OTMETHJIH eIlé 1Mo TOUKe. Takoe «YIJIOTHEHWE» TMOBTOPUIN eIné /1Ba-
kbl (Beero 3 pasa). B pesysibrare na upsiMoii okazanoch ormedeno 113 rouexk.
CKOJIBKO TOYEK OBLIO OTMEYEHO MEPBOHAYAIBHOT

Bagaga 3.3.5. («Maremaruyeckuil upasanuk» — 1996.7.2) JIsa uupara wur-
panu Ha 3070Tbie MoHeThl. CHAYAIIA TIEPBHIi MPOUTPAJT MOJOBAHY CBOUX MOHET
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(oTIa71 BTOpOMY), IIOTOM BTOPOii MPOUTPAJI IOJIOBUHY CBOMX, TOTOM CHOBA TIED-
BBIiT TpoOUTpaJ MOJIOBUHY CBOMX. B pe3ynbrare y mepBOro oKa3asjoch 15 MOHET,
a 'y Broporo — 33. CKOJIbKO MOHET OBbLIO y MEPBOTO MUPaTa 0 HAYATIA UTPHI!

3agaua 3.3.6. («Maremaruueckuii npa3auuk» — 1993.7.3) Pemure ypasue-
HUE:

1993 =1+8:(1+8:(1—-8:(1+4:(1—4:(1-8:12))))).

Bagaua 3.3.7. (Typuup um. Jlomonocosa — 1989.12) V Ixkona Gbuia mosiHasd
KOp3HHa TpeMIoHYnKoB. CHada1a OH BeTperu AHHY M J1aJ1 € IOJIOBUHY CBOMX
TPEMIIOHYUKOB U €II¢ TOJTpeMnonunka. Ilotom o BeTperus Bamnny u orgas
eif TI0JIOBUHY OCTABIINXC TPEMIIOHYUKOB U €Il¢ nojirpemMnonduka. [loce Toro,
KAaK OH BCTPETHJ BaHHy W CHOBa OTJAN €if IMOJOBHHY TPEMIIOHYMKOB U €INE
HOJITPEMIIOHYHKA, KOp3uHa omycrena. CKOIbKO TPEeMIIOHINKOB ObLT0 y JIKoHA
pHaugasne? (UTo Takoe TPEMIOHYNKY BBISICHATD HE YIATIOCh, TAK KAK K KOHITY
3a/1a4M UX He OCTAJOCh. )

3amaum g cCaMOCTOATEILHOTO PEHIeHUs

3agaua 3.5. Meppu, [Tunnun u Com jgemmmm 120 kamranos. Caagana Meppu
nan HMunnuay 1 Coamy CroIbKO KAINTAHOB, CKOJIBKO y HUX 0b110. 3arem [Tunmun
nan Comy u Meppu CTONIBKO, CKOJIBKO ¥y HEX 0b110. 11 HakowHer, Cam mam Meppu
u Ilunnuny CTONBKO, CKOJILKO Y HUX K TOMY MOMEHTY MMeJIOCh. B pesyibrare
BCEM JIOCTAI0Ch OPOBHY. CKOIBKO KAIITAHOB OBLIO Y KaXKJIOr0 B Hadase?

3amada 3.6. Tpu xo00uTa nMEIOT B cymMmme 24 TTUPOKKA C €3KEBUKOM, TTPUIEM
KaXK/IpIil UMEeT Ha, 3 MUPOXKKA MEHbINe, 4eM eMmy JieT. Muaasamuit xo00uT ObL1
CcOOOPABUTENIBHBIM U TPEJIOKUI TOMEHSITh YaCTh MUPOKKOB, OCTABUB CBOIO
[OJIOBUHY MHPOXKKOB, & JIPYTYI0 PA3JIEIUB MEXKIY JABYMS JAPYTUMU [OPOBHY.
ITocne 3Toro cpeauuii Mo BO3PACTy XOOOUT TAKYKE OCTABUT MOJIOBUHY TTHPOK-
KOB, a JAPYTYI0 PA3JEIUT TMOPOBHY MEXKIy MJIAIINNUM U crapimmMm. B koHie
cTapivii X000UT HpojesaeT 110 3aMBbICIy MJAJIIero Ty ke omneparuio. Tax
onu u caenann. OKa3aaoch, 9T0 Bee MOMydnin mopoBHy. CKOIBKO JIeT KaxKI0-
My x000utTy?

3amaua 3.7. Haj HarypasbHBIM YHC/IOM JIOIYCKAETCS ITPOU3BOIUTD CIIELY-
IOIIH€e OIIePAIMU: YMHOXKATH HA 2 M IIPOU3BOJIBHBIM 0OPA30M I[1E€PECTABISATDH B
HéM uudpsl (HO Hesb3s craBurb 0 HA 1epBoe MecTo). MOXKHO J11 € HOMOLIBLIO
TaKWX ofepanuii moayunTh n3 uncia 1 gncio 8117

3amada 3.8. B nome lxeka 15 sraxeit u crpanubiit 1udT, B KOTOPOM JIHIIb
JIBe KHOTMKY: «+7» u «—9». Moxker ju J[)Kek, UCTOIB3ys TOJIBKO JUMT, MO-
MacThb ¢ 3-10 draxKa Ha, 12-i7
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4 Metona IIpokpycra

Marepuana ajg pa3zdopa Ha 3aHATAN

Nwmsa pasboitnuka IIpokpycra BaM HaBepHSKA M3BECTHO W3 JIPEBHEIPEUECKOM
vudosiorun. OIHAKO €ro 3J10AeCKIii METOI «OTPE3aTh JIUITHEE WM JODABUTH
HEJIOCTAIOIEee» MOYKET OBITh BEChMA TIOJIE3eH B MATEMATHIECKUX 3aadax! 1o
MTO3BOJISIET HE MEPEYCIOKHIThH YCJIOBUE W PEIIEHNE W HE BBOAWTH YPABHEHUS
WU TaXKe CHCTeMbl YpaBHEHUH B 3aj1a4e, rie 3T0 He HeOOXOIUMO.

3amava 3.4.1. YV Iletu u Bacu Bmectre 100 py6seit, mpuuém y Iletu ma 26
py6aeit Gonbine, gem y Bacu. CkobKO feHer y Kaxkaoro?

Pewenue. JlaBaiiTe n3o6pa3uM NpsAMOYTOJbHUKAMEA KOJIXIeCTBO lleruHbix n
Bacunbrx gewer.

Ilersa 26

Baca

Orpexem «miinnuit Kycok» Ilerunbix nener (pasmepom 26 pyb6ueii). Ocra-
HETCH JIBA OJWHAKOBBIX OOJIBIIUX MPAMOYIOJIbHHUKA, Jafomux B cymme 100 —
26 = 74 pyonsa. CnemoBaTebHO, OMUH OOJBINON TPAMOYTOJBHUK COCTABIISIET
74 : 2 = 37 pybseii. 910 u ectb menbru Bacu. Hy a komumuectBo Ilermrbrx
nener paBHO 37 + 26 = 63 pybssa. Takum obpazom, oret: 63 u 37 pybueit. [

3amada 3.4.2. CyMMa 4eThIpEX MOC/IEI0BATENbLHBIX IEIbIX YhCes PaBHa H8.
Haiinure st gucaa.

Pewenue. OrauMeMm OT BTOPOro YHUCJIa €AUMHUIYY — IOJIYYAM [EPBOE HYUCIIO.
OTHEUMEM OT TPETHEro YMCJIA ABOMKY — MOJIydWM TepBOe umcyio. Hakomerr,
OTHUMEM OT HYEeTBEPTOTO UWCIA TPOMKY — W CHOBA TOJIyYWM IE€PBOE HUHCJIO.
Bceero mbt otasimm 142+ 3 = 6, u B pe3yabTaTe mMeeM YeThbIpe TIEPBBIX YUCIA.
x cymma paBua 58 — 6 = 52, mosromy mepsoe uucsio pasuo 52 :4 =13. 0O

3agaua 3.4.3. Heckonbko 606poB (HPAMOXOAMIIMX, M09TOMY HOI' 'y 606POB
2), HABHIOYUB CBOM IIOKUTKM HA IIOHU, OTIPABUIKUCH B JANBHUN IIyTh C LEJIHIO
mokopuTh Amaszonky. VX 3aMeTHIn yIaBbl, KOTOPbIE HACYUTAIN B KapaBaHe
36 wor u 15 ronoB. CKOIBKO OBLIO OOOPOB?
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Pewenue. TlpuBeaém moCTaTOUHO KECTOKOE peIleHne MaHHOM 3amaqun. [Iycrs
y aMa30HCKHX YIABOB PACTYT 3yObl, U OHW yMEIOT OTKYCBhIBATH HOrHM OOOpam
u nonu. VI3Ha9aIbHO ¥ KaxKI0r0 000pa 2 Horw, a y Kaxkmaoro mouu — 4. Eciau
y/IaBbI OTKYCAT y KazKI0r0 000pa M MOHU MO 2 HOT'H, TO MMOHW OCTAHYTCS JIBY-
Horumu, a 606pbr — 6e3HoruMu. CKOTBKO HOI' [TOKA HPOrioTuin yaasbl! Onu
OTKYCHJIA TIO 2 HOTH Y KayKI0TO 00JIagaTesist TOJMOBKI, TO ecTh, 15 - 2 = 30 Hor,
3HAYUT, UTOr0 ocrajioch 36 — 30 = 6 HOT, KOTOpBIe pa3JejieHbl MEeXK/Iy IOHH,
3HAYUT, BCero Ob110 6 : 2 = 3 mouu u 15 — 3 = 12 606pos. O

3asaBajIbHUK

Bagaua 3.4.4. («Maremaruueckuii npasgauk> — 1996.6.1) B aByx komiesib-
Kax JieXKaT IBE MOHETHI, IPUIEM B OJHOM KOIIIE/IbKE MOHET BIBOE OOJIBIIE, TeM
B apyrom. Kak Takoe moxer ObITb?

Bagauya 3.4.5. (lopoxckas ycrHas mMaremarudeckas OJUMIMana s 6—7
kiacco — 2016.6.1) YV Bunnu—Ilyxa usarb apyseil, y Kax/Joro u3 KOTOPbIX
B JIOMUKe ecTh ropiiouku ¢ Ménom: y Turpsr — 1, y ITarauka — 2, y CoBbr —
3,y Na-Na — 4, y Kpommka — 5. Bunan—Ilyx mo odepean mpuxoanuT B TOCTH
K KaXKJIOMY JPYTY, CbeJaeT OAUH TOPIIOYeK MEIa, a OCTaJIbHbIE 3a0upaer c
coboii. K mocsiememy nomuky on momoriés, vecs 10 ropimodkos ¢ mémom. Jeit
nomuk ITyx mor mocerurs mepBbim?

Bagauya 3.4.6. (loposxckas ycrHas mMaremarudeckas OJUMIMaa s 6—7
knaccos — 2008.7.1) Tlocne yrpenneii mpobexku Kapscon xyneer Ha Kujo-
rpaMM, a K Bedepy (mOC/e MOeJaHus ILIIONIEK) €ro BeC yBeJIUYMBACTCS Ha
rperb. K Beuepy Tperbero gus (mocie Toro, Kak oH Hadas Gerars) Kapscon
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0o0HapyXKMJ1, 9TO monpaswics BaBoe. CKOJBKO OH BECHJ JI0 TOTO, KaK Hadal
3aHUMATHCSA CIOPTOM?

Bagaua 3.4.7. (Topoxckas ycrHas MareMaTwdecKas OJUMIUALA Jad 6—7
kinaccop — 2017.6.2) Cama u Bang pommmucy 19 mapra. Kaxapiit uz wux
OTMEYAeT CBOH [IeHb POXKIEHUs TOPTOM CO CBEYKAMU II0 KOJIMYECTBY HCIIOJI-
HUBILKUXCA €My JieT. B ToT roj, Korja oHM MO3HAaKOMuUIKHCh, y Callu Ha TopTe
OBLIO CTOJILKO K€ CBEYEK, CKOJIbKO y Bauu ceromus. V3BecTHO, 9TO CymMMmap-
HOE KOJIMYECTBO CBEYEK HA YeTHIPEX Toprax Banu m Camm (Torga u ceroms)
paBHO 216. CKOJIBKO JIET MCIOJHIIOCH Bame ceromus?

Bagaua 3.4.8. («Maremaruueckuii npasauuk» — 2011.7.2) Buoab gopoxku
Mexkay gomukaMu Hesmaiiky u CHHEr1a3Kku pOCiau B psijl OBETH: 15 IHOHOB
u 15 TrospunanoB BuepeMeinky. OTnpaBuBIIUCh U3 JoMa B rocru K Hesuaiike,
Cuneryiaska mnojuspaJja Bce userbl noapsia. Ilocae 10-ro rrosiblnana Boja 3a-
KOHuYMJIach, ¥ 10 1IBETOB ocTajuch He TOAUThiMU. HazaBTpa, OTTIpABUBIINCH
u3 nmoma B roctu K Cunersaske, Hesnaitka cobmpast i Heé BCE IIBETHI MO~
pan. Copsas 6-ii TIOJIbIIAH, OH PELIW, 4TO JJist OykeTa noctaTrodHo. CKOIbKO
LIBETOB OCTAJIOCh PACTHU BIOJIb JIOPOXKKHU?

3agaua 3.4.9. («Maremaruveckuit npazaauk» — 2013.6.3;7.1) Iléc u kot on-
HOBPEMEHHO CXBATW/IXA 3yDamu OATOH KOMOACHI C Pa3HBIX CTOpOH. Eciam méc
OTKYCHT CBO# KyCOK U ybexkuT, KOoTy moctanercs Ha 300 r 00JbIe, uem mcy.
Ecan Kot OTKyCcHT CBOit KycOK n yOe:KuT, ricy gocraxercst Ha 500 r 60bIre, YeM
kory. CKOJIbKO KOJIOAChI OCTAHETCS, eCjin 00a OTKYCAT CBOM KyCcKu u yberyT?

Bagaua 3.4.10. (Topojckas ycTHag MaTeMarndyeckas OJuUMIuaza s 6—7
kiaccoB — 2015.6.3) B psx crosino 10 mereii. B cymme y zeBodek u y majib-
9UKOB OPexOB ObLTO mOpoBHY. KaxKabiit peOEHOK 0TI MO Opexy KarxKIOMy W3
crositux npasee ero. [ocse aroro y jieBouek crasno Ha 25 opexos OoJibliie, 4em
66110. CKOJIBKO B Psily J1€BOYEK?

3agaua 3.4.11. (Topojckas ycTHasg MaTeMarwdeckas OJUMIUAIA Ijd 6—7
kiaccoB — 2012.6.3) Topona A, B u C BMecCTe ¢ COCIUHSIONUMY UX MPAMBIMU
JoporaMu 06pa3yloT TpeyroibHuK. V3BecTHo, 94To npsaiMoil nyth u3 A B B Ha
200 kM KOopoue obbe3ma yepe3 C, a mpsimoii myTh u3 A 8 C' Ha 300 KM KOpoUe
obbe3na gepes B. Haiinure paccrosinue mex iy ropogamu B u C.

Bagaua 3.4.12. («Maremaruyeckuii npazauuk» — 2012.6.4;7.3) Topr ynako-
BaH B KOPOOKY C KBQJIPATHBIM OCHOBaHHEM. BBICOTa KOPOOKW BIBOE MEHDIIE
CTOPOHBI 3TOTO KBa ApaTa. JIeHTouykoi JIuHbl 156 ¢cM MOYKHO TIepeBs3aTh KO-
PobKy u caenaTh OaHTHK cBepxXy (KakK Ha PUCYHKE cjieBa). A 4ToObl IepeBa3arh
eé ¢ TOYHO TakKuM Ke DAHTUKOM cOOKY (KaK Ha PUCYHKE CIIPaBA), HY?KHA JICH-
touka Asuabl 178 cm. Haiinure pa3mepsr KOpoOku.
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3agaua 3.4.13. (Topojckas ycTHasg MaTeMaTwdecKas OJUMIUALA Ijad 6—7
kimaccos — 2003.6.5;7.2) Ha ocrpose HeBeseHusi OTMEHUJIM MOHEIEIbHUKU:
y HHUX 32 BOCKPECEHbEM Cpasdy CJellyeT BTOPHUK. 3a mociequuil roxg (To ecrs,
¢ 15 nekabpst 2002 roza no 14 mexabpsa 2003 roga) BOCKpeceHbs HA OCTPOBE
COBIIAJIAJIM C HALIMMU BOCKPECEHbsIMU POBHO BoceMb pas. Kakoil jgenb Hexmeu
Ha OCTPOBE CErOIHsI?

3agaua 3.4.14. (Typuup Apxumena — 2017.2) 3a nonyroaue @emst mONTydn
mo maremaruke 35 oneHok. Ilepes cambiv HOBBIM ro/ioM BCe JTBOWKHM M TPOWKH
OH TIEPECIAJT: B 3JIEKTPOHHOM YKypHAJIe TBOWKHN ObLIN MCIPABJIEHBI HA TPOWKH,
a «crapbies TPOiKM — Ha 4eTBEPKU. [Ipr 3TOM KOJUYECTBO TPOEK OCTAIOCDH
npexxuuM, a cpegauii 6asr Beipoc Ha 0,4. Ckonbko fBoek Obuio y ®Pemau mep-
BOHAYAJIBHO?

Bagava 3.4.15. («Maremaruueckuii npasanuk» — 2013.7.3) Bokpyr crosa
MyCTHUJIN TTaKeT ¢ cemegkaMmu. [lepBorit B35 1 cemeuky, BTOpOit — 2, TpeTuit —
3 ¥ TaK Jlasiee: KayKIblil CiieIyomuil Opas Ha o/iHy ceMedky Ooubire. VI3BecTHO,
9TO HA BTOPOM Kpyre ObL10 B3gTO B cymme Ha 100 cemedek Oosibiie, 4eM HA
nepBoM. CKOJIBKO YeJIOBEK CHUENIO 38 CTOJIOM?

Bagaua 3.4.16. (Topouckas ycrHasg mMareMarndeckas OoJuMmuaza s 6—7
kyaccoB — 2012.6.6) Bepépouky ciioxKuiiu 1o11o1am, H0ToM eIé pa3 LOLoJIaM,
TTOTOM CHOBA TIOTIOJIAM, & 3aTeM BCE CJION BEPEBOYKHN pa3pe3ali B OJHOM MECTE.
KakoBa Morya ObITH JJIMHA BEPEBOYKH, €CJIN M3BECTHO, YTO KAKWUE-TO JBA W3
MTOJIy 9€HHBIX KYCKOB MMeJIH JInHbL 9 MeTpoB u 4 merpa?

Bagaua 3.4.17. (Topojckas ycTHag MaTeMarndeckas OJUMIuaza s 6—7
kiaccoB — 2004.6.6) Herbipe apyra yyacrBoBasid B ojuMIiuaje. Burs perius
OoJIbITIe BCEX 3a7ad — BOCEMb, a llerst MeHbIe Bcex — maTh 3agad. Kaxkgas
3a/1a4a OJIMMIIMA/IbL ObLia pelleHa poBHO Tpems u3 apy3eil. CKOJIbKO 3aja4
OBLTIO Ha OJIUMITHAIE?

3agaua 3.4.18. («Maremaruueckuii mpazaauk» — 2016.6.6) Copok gereii Bo-
Juau XopoBo. U3 Hux 22 mepxKkaiu 3a pyKy Maabauka u 30 gepzKaju 3a PyKY
neBouky. CKONBKO [eBodek ObLIO B XOPOBOAE?

Bagaua 3.4.19. (Topoxckas ycrHasg MareMarudeckas oJuMmuaza s 6—7
kiaccoB — 2016.7.5) Apremon nozapus MasbBuhe Oyker U3 ajJeHbKHUX IBe-
TOYKOB U 9E€PHBIX PO3. Y KaK/10#1 4€épHOi po3bl 4 mecTuka u 4 THIYUHKA, & HA
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crebse JIBa JINCTKA. Y KarkKIOro aJeHbLKOrO IIBETOYKA 8 MeCTHUKOB W 10 ThIum-
HOK, a Ha cTebJie Tpu JUCTKA. JIMcTKOB B Oykere Ha 108 MeHbIIE, YeM MECTUKOB.
CKOJIBKO THIYUHOK B Oykere?

3agadum O CAMOCTOSTEJILHOTO PeIIeHIs

3amauva 3.9. Y [IuHOKKNO €CTh MOHETHI JOCTOMHCTBOM B 2 M 5 cosba0. Ecan
OH BO3BMET BCE CBOM MOHETHI B 2 COJIBIIO, eMy He XxBaTtuT 60 COIbI0, 9TOOBI
KYIHUTDb 9e€ThIPe TOMA HIUKJIONeInn. ECIu Bce MOHETBI B H COTBI0 — HE XBATHUT
60 cosibao Ha uaTh TOMOB. A Bcero emy He xparaer 60 COJIbIO /IS IOKYIIKU
mectr ToMOB. CKOJIBKO CTOUT OfMH TOM?

3agada 3.10. TarbsHa Kynuia KpyacCaHbI C TPEMs BHIAMUA HAYHMHKHA — Ma-
JINHOM, YepHUKON 1 KiAyOHuKoi. Kpyaccanbl ¢ MaJnHO#M COCTABISAIOT MOJOBUHY
OT BCeX KyTJIeHHBIX. KpyaccaHoB ¢ 4epHUKOiIT — Ha 14 MeHbIIIe, YeM ¢ MaJIIMHOI!.
A xpyaccaHoB ¢ KIyOGHHUKOI MOTYYUTIOCH B IBA Pa3a MEHbINE, YeM € MaJHHOM
u 9epHuKoil BMecTe. CKOMBKO KPyacCaHOB KaxKIOTro Buaa Kynuiaa Tarpana?
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5 Bsenenue B cucremMbl ypaBHEHUI

Marepuana ajg pa3zdopa Ha 3aHATAN

3agacryio Ipu MOIBITKE COCTABUTH YPABHEHUE, OIUCHIBAIOIIEE KAKYIO-JIN0O0 3a-
Ja4qy, MbI TPUXOJAUM K TOMY, UYTO OJHWUM YpaBHEHWEM 3TO TPEJICTABUTH OUEHH
TPYJIHO U TOPa3J]0 MIPOIIe 3alUCaTh HECKOJIBKO CYyIIECTBYIOIIUX YCIOBUN B BUJIE
HECKOJIbKUX YPABHEHUI C HECKOJbKUMYM HEM3BECTHBIMHU. TakuM 00pa3oM, MbI
COCTABJIsIEM CUCTEMY YPaBHEHUI, ONMUCHIBAIONIYIO JAHHYIO 3a/a9Yy.

Bo/iblIMHCTBO MIKOJIBHUKOB BIIEPBbIE ¢ PELIEHUeM IIOJIHOLEHHBIX 33/1a4 Ha CH-
CTEMBI YPaBHEHHI CTAJKMBAIOTCA YK€ B CEJIbMOM KJjacce B ITUKJE U3ydIeHUs
anredphI, HO HA CAMOM JIeJie JaHHasT TEMa, He TaK YK U CJI0KHA U OOJIBITHHCTBO
MOMOOHBIX 3374 PEIAOTCI METOMAMHE, MOHATHBIMA JazKe MJIAIIIEeKIACCHUKY.

Paccmorpum onny u3 33124 HA JAHHYIO TEMY.

3amaga 3.5.1. Ha Bompoc o Bo3pacre eé Tpoux mereit mama orseruia: «Ilere
u Koute Bmecte 19 ser, Ilere u Ane smecre 14 jer, a MIammmuM BMeCTe 7 JI€T».
CxousbKo JieT KaxkoMmy u3 gereii? OObsCHUTE CBOil OTBET.

Pewenue. Ilycrs Kone X ner, ITere — Y ner, a Aue — Z ner. Torna:

X +Y =19,
Y + 7 =14,
X+2Z=T1.

Ecan MBI CIOXKEM BCe ypaBHEHUSA, y HAC MOTYIATCA:
X+Y+Y+Z24+X+2=194+14+T7.

Yro 310 03Havaer? Eciu Mbl BO3bMEM BO3PACT KaxKA0ro pebEHKa 110 /1Ba pa3a
7 CJIOYKUM WX BMeCTe, TO MbI ToayunM 19+ 1447 = 40 net. Eciu MbI BO3bMEM
BO3PACT KarKI0ro peOEHKa MO OJHOMY pas3y, To uMm BMmecte Oymer 40 : 2 = 20
JIeT.

BcernovunM, uro Korja mbl ckiiazbpiBaaun TOabko X u Y, Mbl noiydasnu 19, a
xorga cyoxkw X u Y u Z, mbt noayaman 20. OTAnYaroTcst 3T CyMMBI Ha, Z,
a, 3HaunT, 4 = 20— 19 = 1.

Anamoruuno, ¥ + Z = 14, torma X = 20— 14 = 6; X + Z = 7, torga
Y =20-7=13.

Taxkum o6pazom Mbl oy awan, ato Kome — 6 jer, [lere — 13 jer, a Ane — 1
rofI. ]
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Paccmorpum emé onny 3amady mpo Bo3pacT. TyT BayKHO HMCIOIB30BATH €ITE
onvH (HaKTOP — BpEMS.

3amaga 3.5.2. Cembsa COCTOMT u3 TPEX UEIOBEK: OTIA, MATEPH W ChiHA. B
HACTOsAIIEee BpeMs CyMMa WX BO3PacTOB cocTaBiasgeT 74 roma, a 10 jmer mazan
sra cymma cocrasisia 47 mer. CKOIbKO JeT cefiuac OTily, eC/ii OH CTapiie
coiaa Ha 28 jier?

Pewenue. Ceituac cymma Bo3pactoB 74 roma, 10 sier Haszam ona ObLia 47 jeT.
Torma B cymme marma, MaMa M CbIH TIOB3pocjienn Ha 74 — 47 = 27 jer. Ilama
¥ MaMa TOYHO no3pocjenu Ha 10 jet, Torga CbiH moB3pocien Ha 7 jeT 3a 10
JieT, & 3HAYUT, OH POAUJICH 7 jer Ha3aza. lorma ormy ceitdac 7 + 28 = 35 jer.
B nmammoit 3amade HaM gazke He MOTPeOOBAJIOCH COCTABAATL YPABHEHUsI, BCE
ﬂeﬁCTBHH MBI BBITIOJTHUJIU B yMeE. D

Bor emé oxna 3ama4a, KOTOPYIO MOXKHO PEITATH KaK CUCTEMON ypaBHEHUH, TaK
u B yMe.

3amadga 3.5.3. Umeerca 30 Opésen auuoi 3 u 4 M, cymmapHas JIIAHA KO-
topeix paBaa 100 m. Kakum duciiom pacmuioB MOXKHO PaCHUIUTh OpEBHA HA
gypbanbl gumuoit 1 M7 (KaxkaplM paciuioM nujiMTcs POBHO OJHO OGPEBHO).

A

NS

Pewenue. Cocrapisiem cucremy ypasaenuii. Ilycrs y nac umeercas X 6pésen
mo 3 metpa u Y — 1o 4 metpa. Torma nx cymmapuas gmuaa X -3+Y -4 = 100.
Bcero 6pésen 30, mosromy X + Y = 30. Torma, ecim MbI KOJIUYIECTBO OpEBEH
KaXKJ0TO BUJIa YBEJIUYIUM B 3 pasa, TO moayumm, ato X -3+ Y -3 = 30 - 3,
X -3+Y -3 =090. To :xxe camoe BbIpakeHWe, IJ€ UMEETCS HE TPHU, & YEThIPE
urpeka, 6osbme za 100 — 90 = 10. Torma ¥ = 10, a X = 30 — 10 = 20. Ha
KaXKJI0M 4-MEeTpOBOM OpeBHE HYKHO CIENaTh 3 PACIUIa, HA TPEXMETPOBOM —
2, To ecth Bcero 20 - 2 + 10 - 3 = 70 pacnuyios. O
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Pewenue 6e3 cucmemnv, ypasrenud. OnuH pacius gesaeT U3 OJHOTO OpeBHA
2, TO ecTb, mobasisier omHO OpeBHO. Beero momxkuo momyumthes 100 @ 1 =
100 6péBen. Bouno 30 6pésen. 3unaunt, HeoOxomuMO caenars 100 — 30 = 70
PACIUIIOB.

3ajaBaJIbHUK

3agaya 3.5.4. (Typrop. Becennuii t1yp. TpenupoBoutbiii Bapuanr —
1995/96.10-11.1) Cro uesnoBeKk OTBETHWJIM Ha BOTMpOC: «Bymer nn HOBBIH mpe-
3UIEHT JIyUIlie Mpexkuero?s U3 HuX a 9eIoBeK CUMTaIoT, 9TO Oyaer Jiydire, b
— 910 Oyzer Takoil xke, u ¢ — 410 Oymer xyxke. COruosiorn moCTpoOu/In IBa
MTOKA3aTeJsisi «ONTHMU3MAy OIPOIIEHHBIX: M = a + g un = a— c. OKa3zanoce,
aro m = 40. Haitogure n.

Bagaua 3.5.5. (Mynununaabubiii sTan Beepoccuiickoil ouMmaibl MKOJIb-
HukoB — 2010/11.9.1) IIpo Tpu mOJIOKUTEJNbHBIX YUC/IA M3BECTHO, YTO €CJIH
BBIOPATH ONHO U3 HUX U NPUOABUTH K HEMY CyMMY KBaJPATOB ABYX JAPYIHUX,
TO MOJIYYNTCS OTHA W TA YK€ CyMMa, HE3ABUCUMO OT BHIOPAHHOTO YuCjIa. BepHo
JIW, 9TO BCE UNCJIA PABHBI!

3agaya 3.5.6. (Typrop. Becennuii Typ. TpeHUPOBOUHBIN BapuaHT —
1994/95.8-9.1) V kaccupa 6110 30 morer: 10,15 u 20 Kormeek Ha cymMMmy 5
pybuteit. Jlokaxkure, 910 20-KOIMEEYHBIX MOHET y HErO ObLI0 Oosibime, gem 10-
KOITEEYHBIX.

Bagaua 3.5.7. (MockoBckasi MaremMarndeckas perara — 2014/15.9.1) Bacs
CTIOXKWIT YeTBEPTYIO CTENEHb U KBAAPAT HEKOTOPOTO YUCIIA, OTJIMIHOTO OT HYJIS,
u coobut pesysbrar [lere. Cmozker Jiu [lerst onro3na4vHo onpeaenuts Bacuno
4ucao?

3amaum g cCaMOCTOATEILHOTO PEHIeHUs

3amadga 3.11. 3sBecrno, uro 4 nepcuka, 2 rpyuiu u si6J0k0 BMecte Becat 550
IPaAMMOB, a nepcuk, 3 rpymu u 4 s6i0ka Bmecre Becat 450 rpammon. CKOJIBKO
BECAT TIEPCUK, TPYIIa U sibJIOKO BMecTe?

3amaua 3.12. Kymiensl pycckasi, HeMenkas, (ppaHIy3CKasd W AHTJIHIACKAs
Mapku. CTonmocTh MOKynKu 6e3 pycckoit Mmapku — 40 py0Jieit, 6e3 HeMEIKOi
— 45 py6ueit, 6e3 dpaniy3ckoit — 44 pybisi, a 6e3 anrauiickoit — 27 pyOJieii.
CKOJIBKO CTOUT PyCCKas Mapka’

3amaua 3.13. oktop AliGoauTr pasnan deThipéM 3abosesmmM 3sepaM 2006
qyo1eiicTBeHHbIX TabsieTok. Hocopor mosydnit Ha ofHy OO0JIbIne, 9eM KPOKO-
aua, 6ereMoT — Ha OAHY OOJIbINE, I€M HOCOPOT, & CJIOH — Ha OJHY OOJIbIIe,
gem OGeremor. CKOIBKO TabIeTOK NPUIETCS CheCTh CJIOHY !
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6 CroumocTp

Marepuana ajg pa3zdopa Ha 3aHATAN

3aja4u, CBA3aHHBIE C IOKYIKAMH TOBAPOB Pa3JIMYHON CTOMMOCTH — HCTOPU-
YeCKW OJHW M3 CAMBIX CTapBhIX W MOMyaApHBLIX. [locTapaeMcs Tak ke, Kak u
pamee, 00OUTHCH O3 BBEICHNUS MEPEMEHHBIX W MPOIEMOHCTPUPOBATEH apudMe-
TUYECKUH METOJ — 3a4acTyio OoJiee M3SAIIHBIA ¥ HATJISTHBIN, 9TO TPEKPACHO
nepeja B oaHoM u3 csoux mnpoussenenuii A. IT. Yexos.

3amaua 3.6.1. B pacckase A.Il. Uexosa «PemnetnTop» ChIHa OTCTaABHOTO TeHEe-
pasa Yaomosa yunT ruMuasnuct Erop 3mbepoB, mpeisiaraiomniuii permiTh ciie-
aytonryio 3amagy: «Kymenm kynmua 138 apmmHOB 9€pHOTO M CHHETO CyKHA 3a
540 py6ueit. CoparmmBaeTcst, CKOJIBKO apiidH KyIUI OH TOTO U JPYroro, ecyid
cutee crousio b pybieit 3a apmuH, a yépHoe 3 pyOia?s»

IIpu 3TOM caM TMMHA3WCT PEIUTH apudMeTndecku e€ He CMOT, 3asiBUB, UTO
«...9TO 3aJa9a HA HEOIPEE/IEHHbIE YDABHEHWs, & BOBCEe He apudMeTude-
ckad. ..». Orern yueHHKa, yCIBIIIAB 3TU CJIOBA, CKA3aJ, 9TO «U 0e3 amreOpb
PELINTb MOYKHO», IOMIENKAI Ha CYeTaX U MOJIYYIUJI BEPHBIA OTBET.

Pewenrue. Perenne 331391 OCHOBBIBAETCS HA MTPE/IMOJIOKEHUN, HATIPUMED, Ta-
koM. Ecim 661 KyTer npuoOpén CyKHO OIHOTO THIA — JOIYCTHM, CHHEe, TO OH
zamtaruit 661 138-5 = 690 py6ueit. Paznocts B 690 — 540 = 150 pybuteit MOXKHO
KOMIIEHCHPOBATD, 3aMeHsisl apIliH JI0POroro CykHa Ha Jemésoe. Tak, 3ameHa
OJHOTO apINHA CHHEr0 Ha apIINH YepHOTO YMEHBINAeT Pa3HuIly Ha b — 3 = 2
py6uteit. Takum obpa3om, Bcero HeobxoaumMo momersaTs 150 : 2 = 75 apmua. B
WTOTEe TOIyInM 75 apimuH 4épHoro u 138 — 75 = 63 apmmHa CUHETO. U

PaccvoTrpum emié mpumep.

3amadga 3.6.2. Kapangarm ¢ 6J10KHOTOM CTOAT 7 pyOsieii, a b TakKuX ke KapaH-
parmeit u 2 6okaoTa — 23 pydUisi. OupeneuTs 1meHy GJIOKHOTA U KapaHIaIia.

Pewenrue. Pemenne odpopmum B Tabiudanoit popme.

Baokuorsr | Kapanmarim CronmocThb
1 1 7 py0.
2 5 23 py6.
Cuocob 1
2 2 14 py®.
2 5 23 py0.
2-2=0 5—2=3 23 — 14 =9 py®6.
1 9:3 =3 pyb.
1 7 — 3 =4 pyb.
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Baokuorsr | Kapanmaru CronmocTh
1 1 7 pyo.
2 5 23 py6.
Crocob 2
5 5 7-5 =35 pyb.
2 ) 23 pyb.
5—2=3 5—5=0 35 — 23 = 12 pyo6.
1 12: 3 =4 pyb6.
1 7—4 =3 pyb.

O

Kak BoI yzKe MOTJIN TOHATH, JJaHHad TeMa OOBIYHO OYEHBL TECHO neperJieTeHa ¢
3aJa9aMU Ha TEMBI <« METO]] HpOprCTa» " «BBEJIEHHUE B CUCTEMBI ypaBHeHHfD).

Pemnm 3ama4dy ¢ HECKOIBKO 60see CI0XKHON (DOPMYTHPOBKOIA.

3agaua 3.6.3. (IlIkosbubiil sran Beepoccuiickoii ouMnmua bl NIKOJIbHUKOB —
2018.5.3) IIpopasen 3akyuui napruio pydek u upozas ux. Ilpu srom Hekoro-
pble TMOKyMaTeIn Kymuan OnHy pyduky 3a 10 pyOGeil, a HEKOTOpBIe Kynuan 3
pyuku 3a 20 pyOseit. Oka3ag0Ch, YTO C KAXKI0N TOKYIKU TPOJABEI] Oy IaT
OIMHAKOBYIO NpuObLIh. HaiimuTe 11eHy, Mo KOTOPOH TPOJABer 3aKy Ul Py IKH.

Pewenue. O6O3HAYNM UCKOMYIO TIEHY 3aKYIKH 9€pe3 &, TONIA MPUOBLIb C IPO-
maxku oxuoit pydku — 10 — z, a ¢ npomaxku Tpéx — 20 — 3x. Ilo ycsoBuio obe
npubsuin pasubl: 10 — x = 20 — 3x, oTkyma x = 5. O

3ajaBaJIbHUK

Bagaga 3.6.4. («Maremarngeckuil npasgauks> — 2004.6.2) Kunorpamm ro-
BSIUHBI C KOCTSMH CTOMT 78 py0Osieii, KWJIorpaMM TOBAIUHBLI 0€3 KOcTeil —
90 py0Oueii, a kujgorpamm Kocreit — 15 py6seii. CkoOIBPKO TpaMMOB KOCTEH B
KUJIOTPAMME TOBSIIAHBI !

Bagaua 3.6.5. («Marematudeckuit mpasaank» — 2001.6.2) Odensa! kymmn na
ONTOBOM PBIHKE MAPTHIO PYYEK U MPEeJJIaraer MoKyHmaTeasM Jubo OaHy PYyUKY
3a b py0ueit, 6o Tpu pyuku 3a 10 pybaeit. Or kaxporo nokymnaresns Odens
MOJIy9aeT OJUHAKOBYIO MpUOBLIhL. KaKoBA ONTOBAs IeHA PYUYKH?

Bapnaua 3.6.6. («Maremarnvecknii mpasaHuky — 1995.7.2)

Opunu candwup # aBa TOMA3a
[IeHHell, YeM u3yMpyHd, B TPU pasa.

Ipomaser; Bpa3HOC, KOPOOEHHIK
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A cemnb candupos u Tomnas
€ro TIeHHEee B BOCEMb Pa3.
Onpenenurb Mbl pocuM Bac,
candup LeHHee Wb Tomnas?

Bamaga 3.6.7. («Maremarudeckuii nmpazaauk> — 1992.7.2) B auBape Ha 1
monnap MoxkuHO Obuto Kynuth 40 BuaTHMKOB mum 60 mmyrTrkoB. B despa-
Jie BUHTMKYM WM IIIIYHTUKU CTAJIU IIPOAABaTh HabopaMu u3 25 BUHTHKOB U 25
MITYHTHUKOB TO meHe 1 mosutap 3a wabop. st cOOpku TpakTopa HEOOXOIMMO
600 BuaTukOB n 600 mmyHTHKOB. B KakoM Mecsie cOOpKa TPaKTOpa CTOWJIA
JIOpPOZKe, €CJIU IPYTUe 3aTPAThl HE M3MEHUJIUCH !

3agaua 3.6.8. («Maremaruueckuii npazauuky — 1993.7.5) Tyuusep monag
B crpany JauaunyToB, umes 7000000 pybeii. Ha Bce menbru o cpasy Kymui
kedup B OyThuIKax 10 newne 7 pybieil 3a OyTbuiKy (mycras GyTbhLIKA CTOUIIA
B 10 Bpems 1 pybuib). Boiius Bech kedup, on cuan OyTbLIKM U HA BCE BbIPY-
YeHHBbIE JeHbIU Cpa3y Kymnuia kedup. [Ipu 370M OH 3aMeTusI, 9T0 U CTONMOCTH
kedupa, 1 CTOMMOCTH MYCTOM OYTHUIKK BBIPOC/IH B 1B Pa3a. 3aT€M OH CHOBA
BBINIWI BeCh Kedup, ¢aaa OyTHIIKN, HA BCE BBIPDYYEHHBIE JEHHIU CHOBA, KYIIUJI
kedup u T. 1. [Ipu 3TOM MEXKIY KasKIBIMU JIBYMs MTOCEIIEHUSIME MAra3uHa W
cronMocTh Keupa, U CTOUMOCTH IIYyCTOW OYTHUIKH BO3PACTAIU B JBA Pa3a.
CxouibkO 6y TbLI0K Kedupa Boimmi [yuiusep?

Bagaua 3.6.9. («<Maremaruveckuii npasguuk» — 2010.6.4) B obmennom
LIyHKTE COBEPLIAIOTCH Ollepalyy JIBYX TUIIOB:

1) maii 2 eBpo — nosyuu 3 gosuiapa u KOHGMETY B HOJAPOK;
2) naii 5 nos1apoB — Hosyuu 3 eBpo U KOoHery B IOJapoK.

Korna 6orarenpkuit Byparusao npuiiéin B 0OMEHHUK, Y HErO ObLIH TOJIBKO JT0JI-
napsl. Korma ynién — nos1apoB CTajlo MOMEHbITe, €BPO TaK M He MOSIBUJINCH,
3aro on oty uui 50 kouder. Bo ckobko monnapos oboméncs Byparuno Takoit
«IIOJAPOK» 7

3agaumn g cCaMOCTOATEILHOTO PEHIeHUs

3amaya 3.14. Ilunokkno Kynma 14 OyaodeKk AByX BHIOB IO TieHEe 6 CObI0
u 17 compmo. Beero on orman 183 combmo. Ckombko Oy/I09eK KasKI0TO BUIA
Ky ITuHokkmo?

3agaua 3.15. Bamaua u3 «Apudmernkus Maruunkoro: «Kymua mexkro 112
0apaHOB CTAPBIX W MOJIOABIX, maj 49 pybseit u 20 aaTeiH. 33 CTAPOrO MIATHI
1mo 15 aaThiH U 110 2 JIEHBIH, a 3a MOJI0Ioro 1o 10 ajaThiH; U BeIaTeIbHO eCTh,
KOJIUKO CTapbIX 1 MOJIOJbIX 6apaHoB Kyruii oH (1 anTbia — 3 Koneiiku, 1 qenbra

— 1 koueiiku)?».
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3amadga 3.16. Meppu, [leperpun u Cam 3armmm B «lapuyromuit moaus. Meppu
3aKas3aJi 4 KeKca ¢ TMHHOM, Jarky Kode u 10 mOHINKOB, 3ar1aTuB 12 MeIsaKoB.
Ileperpun B3si1 3 Kekca ¢ TMHHOM, JaITKy Kode u 7 TOHIUKOB 32 10 MeasaKoB.
Cxousbko 3amnarus CaM 3a KeKe, Jamky Kode u HOHIUK !

3amaua 3.17. B crpane Bobpsuaun odenp paspura TOprosias. Kak-to pas
[MIsoMo 3aKynus MApPTUIO TOYUIIOK Jijist 3y0OB OINTOM M HAYAJI UX [POJABATH.
Cewmeiinplit Habop 3 7 Tounok croma 20 O6péseH, a HAOOP ONUHOYKYM U3 1 TO-
quaKu ctons 4 6peBHa. 3a cKosbKo Opésen I1lmoMo Kymmsr KaxKayio TOUUIIKY,
€cJIM TIpojiazka ceMeitHoro Habopa IMPUHOCHIIA €My B TPHU pa3a OoJiblie mpubbI-

JIM, 9eM IIPOAazka Habopa OJMHOYKHU?
Y
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7 JIBukeHUe

Hesuoicenvs nem, cxazan myopey, 6padamoii.
Apyeoti cmonuan u cmana nped HuM ToOUMb.
Cuavtee 6v. He MO2 OH 603PA3UMD;
Xearuau 6ce 0omeem 3a.MuLCA084MbLT.

Ho, 20cnoda, 3ab6a6Hbill caywal cet

Apyeot npumep Ha namams mMHe npusodum:
Bedv xaotcovt dend nped Hamyu coanye
zodum,

Odnaxo orc npas ynpamvt Lansuned.

— A.C. ITymkwn, 1826

Marepuana aaa pa3bopa Ha 3aHATHHI

C 3ajjagaMu Ha JIBUXKEHWE BbI BCE CTAJKUBAJINCH, HAYMHAS C HAYATBHOMN KO-
sibt. Hagasoch Bcé ¢ 0ObIYHOrO IBU2KEHUSI 110 JOPOTe, IPOIOI2KHIIIOCH JBUAKEHN-
€M HABCTDedy JAPYL APYLy U «BIONOHKY», & 3AKOHYUJIOCH u3ydeHueM Qpopmyil,
CBA3AHHBIX C JIBU2KEHUEM TIO peKe.

Ilouemy »xe 3Ta TemMa HAXOAWTCA B KHUTE, TOCBAMIEHHONW OJTMMIIUAIHON Ma-
remaruke? Iloromy 49ro 3ama4du Ha JABUYKEHHE, HECMOTPS HA UX KAXKYIYIOCH
LIPOCTOTY, OY€Hb IOYJ/IAPHbL BO BCEBO3MOXKHDIX OJIMMIINA/IAX.

IIpexx e Bcero pa3bepém OnHY 3a/a4y, CBA3AHHYIO C JIBUZKEHHEM II0 JIECTHUIIE
¥ UMEIONIYIO0 B CBA3U C STUM HEKOTOPBIi MOIBOX.

Bagaua 3.7.1. (Peruonanbubiii sran Beepoccuiickoii onuMImaipl MKOIbHU-
KoB 110 dusuke, 2012 r., 9 ki1.) Yebypaiuka u kpokoaua [ena pemiuiu ycrpours
3aber 1o JslecTHUIE B goMe pyxKObl. Boisicannoch, aro Yebyparka ycreBaer
TPU pa3a A00eXkKaTh 10 YeTBEPTOTO ITAYKA U BEPHYTHCS HA TIEPBBIN 338 BpeMs,
moka ['ena mogHMMaeTCs Ha TIECTHAANATHIN Taxk. Ha Kakoii 3Tak ycrmeer moj-
uaThca debypamka, moka l'ena Oymer Gerarh ¢ MepBOro dTaxka Ha IIECTON U
obparno? Cunraiite, uro Yebypainka u [ena Geraror BBepX-BHHU3 € MOCTOSIH-
HBIMH CKOPOCTSIMH.

IIpu pemtennn 33749 HA IBUKEHUE TIO JIECTHUIIE CJIEAYET MOMHUTH, YTO, €CJIU
HE CKa3aHO OOpaTHOe, MMeeTCs B BHJLy CJIEIyIOlee: MEePBbIH 3TaK HAXOINUTCS
HEIMMOCPE/ICTBEHHO HA YPOBHE YJIUIIBI, T. €. HE TPEOyeTCss HU9Iero mpeoaosieBarh,
9TOOBI «IONHATHCSA» HAa TEPBbIA 3TaK, TAKAM 00OPa30M, ITOOBI MOTHITHCS C
YJIUIBL HA N~ 9TaXK, HyKHO POOEKATh PACCTOAHNE B N — 1, a HE B 1 9raxKeit,
KaK MOXKET IMMOKA3aThCs CIEPBA MU MOBEPXHOCTHOM DPACCMOTPEHUU JAHHOTO
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BOTIPOCA.

Pewenue. Utak, Ham naHo, 1yro nmoka Yebyparmka mpoberaer 2-3-(4—1) = 18

srazkeii, [ena npoberaer 16 — 1 = 15. Crano 6biTh, 32 PABHBIE TPOMEKYTKH
w e 18 _ 6

spemenu eOypaiika npoiiieér B 1z = ¢ pa3s GoJsbluee paccroguue, yem [ena.

IMoka Tena Geras Ha wecroil rax u 00parHo, oH upeogoses 2 - (6 — 1) = 10

sraxeit, 3HaunT Yebyparika mpeoIosesnt 10% = 12 srazkeil, n ycriesa TogHATHCS

70 12 + 1 = 13 sraxa. O

Paccmorpum Temeps OTHOCHTETBHOE IBUKEHUE, KOTOPOE B 33/1a9aX IPEICTaB-
JIEHO, KaK IIPABUJIO, JBUKEHUEM 110 PEKE, ICKATIATOPY WU KOHBEHEPHOil JIeHTe.
Cutesiyer 3aMeTuTb, 9TO TYT BCEIJA UMEETCs B BUJY, YTO CKOPOCTH TE€YEHWUsI,
9CKAJIATOPA WJIU JIEHTHI MIPOCTO MPUOABJAETCS K 6a30BOil CKOPOCTH (XOTS 3TO
¥ HE BIIOJIHE TOYHO B CIyYae PEKHU ¢ (PU3UIECKON TOYKHU 3peHus, HO 00 3TOM
BBl y3HaeTe TOJbKO B YHUBEPCUTETE IPHU U3YUEHUU PEIATUBUCTCKON MeXaHU-
ku). Hanpuwmep, eciiu 1aHO, 94TO CKOPOCTb Karepa B CTOdYeill BOie paBHA v, a
CKOPOCTH T€UYEHUs PABHA U, TO CJIeAyeT CUUTATh, YTO IIPU JIBUXKEHUU KATepa
M0 TEYEHUIO €r0 CKOPOCTH OYIET PaBHA v + U, & MPOTUB TEUYEHUS U — U.

3amava 3.7.2. HeBHuMaTeIbHBIN My TENECTBEHHNUK ILIBLI HA, JIOJIKE 10 Tede-
HUIO, KaK BAPYT OOPOHMJI B BOAy nuisimy. [Ipomarky oH 0OOHAPY KU JTUIITH 9epe3
t; = 1 gac nocse sroro. OMOMHUBIINCH, OH CPa3y PA3BEPHYJICS W MOIJIBLI 00-
PaTHO, OCTABUB MOIIHOCTD JBUTATEJIS JOAKHU npexueil. Uepes kakoe Bpems to
eMy yJIacTCs Ho00paTh CBOIO MIISILY 7

A uti B u-ty C u-(ta—t1)) D

(v+u) -t

a4—8 > A
a DA «— &

\ /

Pewenue. O6o3naveHnst Ha pUCYHKE cyeayomnine: Touka A — mMecTo, rie myTe-
IIIECTBEHHUK MOTEPSJT MIJIAMyY; TOYka B — Mecro, rje ObLIa MUIANa B MOMEHT,
KOTrJ[a OH OIMMOMHUJICS; & TOYKa, [) — MecTo, Tie B 9TO BpeMsi ObLI OH CaM; TOY-
ka C' — MecTO, T[e MyTeIecTBEHHUK Mo00pas cBoo mpomaxy. Ilycts v —
CKOPOCTBb KaTepa B CTOs9ell BOJE, a U — CKOPOCTh TEYEHUs PEKH.

CKOpOCThL KaTepa TpH ABUKEHUU 10 TeYeHUIo paBHA v + u, 3HauntT, AD =
(v + u)ty, nporus Tevenus v — u, orcioga CD = (v — u)ty, ULIANA JBUKETCST
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CO CKOPOCTBIO TeueHus u, modtomy AB = uty u BC' = uty. T.x. AD = AB +
BC + CD, 3anwuriem:

(v +u)ty = uty + ute + (v — u)te, T.€. Vi + uty = uty + ute + vt — uts,

3HAUUT t; = to = 1 Jac. O

IIpocToit oTBeT BCerja 3acTaBideT 3aAyMaTbCcd — HET JIH y 33Ja9d IIPOCTO-
ro pemenus? OKa3plBaercs, 94TO B JAHHOM CJIy4ae €CTh, OJHAKO JJisi TOrO
IpUIETCH MPUBECTU HEKHe COOOPAKEHUs HACYET OTHOCUTEIHLHOIO JIBUYKEHMUSI.

IIpencraBum, 94TO MBI HAXOAWMCS B BaroHe TOE37a M, CMOTPS B OKHO, BUIUM
CTOHHLI/IfI BIIOTHYIO K HaM TO€3J] TaK, 9TO HUKaKNE HEIOJABUZKHbIC O6'beKTbI
HE TIOMAIAI0T B TPAHMIILI HAIlero oo3opa. Torma, eciu TOIBKO 9T0 06a ITH I0-
€31a CTOAJN, U BAPYTI Halll Ha49aJI IBUTraTbCA, HaM MOXKET IIOKa3aTbCdA, 9YTO 3TO
APYrou 1oesl JBUXKETCA ¢ TOHU 2Ke 110 BeJIMYUMHE CKOPOCTbIO, HO B IIPOTUBOIO-
JIOXKHYI0 CTOpOHY. Ecu O6bI MbI TIPOE3KAIN MUMO JIPYTOr0, TAK¥Ke JBUAKYIIE-
rocs Toe37a, HaM Obl Ka3aJI0Ch, YTO MbI HECEMCsI O9€HDb OBICTPO, WJIX HA00OPOT,
€CIIA CJAeI0BAA ObI TOMYTHBIM KYyPCOM, 9TO B YKH3HH, IPABIA, OBIBAET PEIKO,
OIIy AN ObI, 9TO ABMKEMCS KpaiiHe MeaieHHo. Kpome Toro, KaxK 10 IHEBHBIM
IIPpUMEPOM OTHOCHUTEJIbHOI'O ABU2KEHUA ABJIACTCA H3.6J'IIO/IeHI/Ie HaMHu COJ'IHH&
na Hebe. Ecan Bepurh HammM raasam, 7o CoTHIIE KaxKIbIH JeHb TOIHIMACTCS
M3-33, TOPW30HTA C BOCTOKA, TIPOXOIUT BCE HEDO, W CATUTCS HA 3aMaJIe, XOTs
BCe MbI IPEKPACHO 3HAeM (aBTOPHI KHUTU OY€Hb HA 9TO HaJAeTcs!), 4To Ha ca-
MOM JieJjie HaOJII0aeMoe HaMU SIBJIEHUE CBS3aHO C TE€M, YTO 3eMJisl BPAIlaeTcs
BOKpyT cBoeit ocu. Ilocmennnit mpumMep ABJISIETCS UCKJIIOYATETHHO HUILITIOCTPA-
TUBHBIM, OIMMHCaHWE CTOJIL CJIOXKHOTO ABUXKEHUA HE BXOJUT B PaMKU JTaHHOTO
Kypca.

Omuriem ke Ternepb Beé 310 6omee dopmanbho. IlycTs y HAC ecTh aBa mpe-
MeTra, CKOPOCTh LIEPBOIO U3 KOTOPBIX PaBHA ¥, & BTOPOIO V2. BBeném noustue
OTHOCUTEJILHOMI CKOpPOCTH, T. €. CKOPOCTH TIEPBOr'o MpeaMeTa OTHOCUTEIIHLHO BTO-
pOro, Uik BTOPOTO OTHOCUTEJILHO TTEPBOTO. Eciin v 1 v9 HAITPaBJIEHBI B pa3HBIE
CTOPOHBI, OTHOCUTEIHLHONU CKOPOCTHIO MBI HA30BEM BEJIMYUHY VU1 + Vg, & €CJIH
B oziHy, TO |vg — v1|. Hampasienue oTHOCHTE/ILHOI CKOPOCTH ONPEAEIAeTCs
TeM, YBEJIUUNBAETCSI PACCTOSHUE MEXKY NpeaMeTaMu, WM K€ YMEHbIIaeTC:
HAIIPUMEP, CKOPOCTh BTOPOI'O IIPEAMETa OTHOCUTE/bLHO IEPBOro OyAeT HalpaB-
JIEHA B CTOPOHY OT HETO, €CJIN PACCTOSTHUE MEK LY TTPEIMETaMU YBeJINIYNBAETCS,
T.e. OO 00€ CKOPOCTH HAMPABJIEHBI APYT OT JAPYra, JUOO CKOPOCTH MTEPBOIO
OOJIBbITIe W HAIIPABJIEHA OT BTOPOTO MPEIMeTa, JUOO Ke MEHBIe W HAIPABICHA
K HEMY.

U1 U2 U1 U2 U1 U2
) o ) ) o o

B npoTuBomonoKHOM ciiydae, KOrJAa PACCTOSHUE MKy TPeJIMeTaMu yMeHb-
[aeTcs, T.e. Ju00 obe CKOPOCTH HAIIPABJIEHBI APYT K APYTY, JHOO CKOPOCTDH
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MEPBOTO MEHBIIE W HAMPABIEHA OT BTOPOrO MPEIMeTa, 00 ke OOJbITe 1 Ha-
MpAaBJIEHA K HEMY, CKOPOCTb BTOPOTO TPEAMETa OTHOCHTEJHHO MEPBOro OyaeT
HAMPaBJIEHA K HEMY.

U1 V2 U1 V2 U1 V2
[ o] ] ] o o—>

IIpu sTOoM paccTosiHme MeXKTy TpeIMeTaM’ MeHSEeTCS B COOTBETCTBUH C WX
OTHOCUTEJIbHOI CKOPOCTBIO.

OCO6eHHO ACHBIMU U HaTJIAOIHBIMU CTAHOBATCA JAHHBIE c006pa>KeH1/15{ Ipu pac-
CMOTPEHUN 3a/Ja9 Ha TE€MbI, YKa3aHHBbIC BBITIIE (,ZLBI/I}KGHI/IG IO PEKEe C TeIYEeHueM,
5CKAJIaTOpy WM KOHBeilepHoii jienTe). IlycTh KaTep ¢ COOCTBEHHOI CKOPOCTHIO
¥ TLTBIBET IO PEKE C COIYTCTBYIOIIUM €My TeUYeHUEeM, CKOPOCTbh KOTOPOTO PABHA
u. JIerko moHATH, 9TO TOT (HAKT, 9TO CKOPOCTH KATEPA IMPOCTO MPUOABIIAETCS
K CKOPOCTH T€YEHHs, Ha CAMOM Jejle O3Ha4aeT, YTO CKOPOCTh KaTepa OTHOCH-
TEJIbHO «T€YE€HUuA», T. €. OTHOCUTEJIBHO K&KOFO—HI/I6y,Hb npeaMeTa, TJIBIBYIIETO
0 TEYEHUIO, paBHA v. UTO 3TO OyIeT O3HAYATH MPUMEHWTEIHLHO K ITaHHON
3a;[aqe? CnepBa IyTEIECTBEHHUK OTILIBIBAJI OT IIJIAIIBI CO CKOPOCTBIO U B Te€-
YeHue BpEeMEeHU t1, & 3aTeM HacC COPAaIlUBAaIOT, B Te€YEHUE KAKOI'O BPEMEHU OH K
Heil BO3BpaIajics ¢ TO ke ckopocTbio? Paszymeercs, Terepb Mbl MOYXKEM JATh
OoTBeT ty = t; = 1 "wac ycTHO, €30 BCSIKOTO CYETA.

3ajaBaJIbHUK

3agaua 3.7.3. («Maremaruueckuii npazauuk» — 2005.6.1) Tapakan Basen-
THH 00bSIBAII, 9TO yMeeT GeraTh co cKopocThio 50 M/MuH. EMy He moBepuin,
W MPaBUJIBHO: Ha caMoM Jiesie BajeHTnH BCE mepemyTan u aymaJj, 9TO B MeTpe
60 cantumerpos, a B munyre 100 cekynzn. C Kakoil cKOpoCTbIO (B «HOpMaJib-
Hbix» M/Mun) Geraer Tapakan Banenrun?

Bagauya 3.7.4. (lopoxckas ycrHas mMaremarudeckas OJUMIMana s 6—7
kiacco — 2010.6.2) ITana, Mawa u dAwa uayr B wkony. Iloka nana pena-
et 3 mara, Mama nenaer 5 maros. Iloka Marma genaet 3 mrara, fdima gemaer 5
maros. Mama u dAma mocuanrasu, aro Bmecre ouu caenasan 400 maros. Ckojb-
KO IIaroB Clesias namna’

Bamaua 3.7.5. («Maremarnaeckuii npa3nauky> — 2007.7.1) Jamra u Tams »xu-
ByT B omHOM moabe3ne. Jamra xkusér Ha 6 3taxke. Boxons or Hamwu, Tans
HOILIa He BHU3, KaK €il ObLI0 HY»KHO, a BBepX. Jofijis 10 mocaenHero sraxa,
Tans momstia cBOIO OMMMOKY W TOMNIIa BHM3 Ha CBOH 3Tayk. OKazajaoch, |TO
Tans npormia B mositopa pa3a 6oJbine, deM ecyan Obl OHA Cpa3y MOIIIa BHU3.
CKOJIBKO dTaxKei B gome?

Bagaua 3.7.6. (Typuup Apxumena — 2016.2) Oguaxkzapl yrpom B 9:00 u3
nepesun Pemuno B nepesHio Exkarepunoska soimen nemexon @ens. Oanospe-
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MEHHO HaBCTpedy emy u3 ExaTepmHOBKM Bbhlexasa Bejocunennctka Kars. U3-
BECTHO, 9TO 0 MOMeHTa BcTpeun Pens ycmea npoiTH TPeTh MyTH MEXKIY Je-
pesasmu. Oaako, eciu 661 Dejist BHIMIET HA 9aC PAHBIIE, TO YCIe Obl MTPOUTH
J10 BcTpeun 1ojopuny mytu. B kakoe Bpems ®@enga u Karsa serperuiucs?

Bagaua 3.7.7. (Typuup Apxumena — 2014.2) (Cmapunnas 3adava) Porunas
KOJIOHHA, JIBUXKETCH 110 HalpaJenuto K wmraby co ckopocrbio 6 km/4. B 9:00
KOMaHINUP POTHI OTIPABUJI TMOYTOBOTO TOybsi ¢ moHecerueM B 1mTab. Lomyon
JTOCTABUJI JIOHECEHWE, CPa3y MoJIeTesl OOPATHO W BEPHYJICS B KOJOHHY. B Ka-
KOe BpeMsi ToyiyOb JI0JIeTes1 J0 mraba, ecam ero CKopocTh paBHa 10 KM/, a
BepHYyJcs OH B 9:457

Bagaua 3.7.8. (Typuup Apxumena — 2012.3) Baca u Kosna mwiasator B ac-
ceiine 1o cocemHuM A0pokkam. CTapTylOT OHM OJHOBPEMEHHO C IPOTHUBOIO-
JIOZKHBIX KOHIOB 6acceiiHa, «BCTPEYAIOTCs» M ILIBIBYT Janbuie. JLonibiB 10
KOHIIQ, JOPOYKKY, OHM MTHOBEHHO PA3BOPAUMBAIOTCS, OMSITH «BCTPEUAIOTCS» W
Tak gasiee. Baca mpomibiBaeT JOpoXKKY 3a 5 MuH, a Komsg — 3a 7 mun. Ye-
pes3 Kakoe BpeMs nocye crapra Bacs Bnepsbre qoroaut Koo, TibBs ¢ HIM B
OJIHOM HAIPABJIEHUH !

3agaua 3.7.9. (Typuup Apxumena — 2017.3) Mexay Jlucbeit Hopoii u IIru-
YbUM JIBOPOM OpsiMas Jopora. Jluca nanpasisercs ua Iltuauit aBop, a orryia
OTHOBPEMEHHO HABCTPEUy eif U ¢ TOi ke cKopocThio BhiOeraer Iléc. Iléc, mo-
aysas Jlucy wa paccrogamu 100 M, m00EKUT 34 HEll C YyTPOEHHON CKOPOCTHIO.
Jluca, mouysas Ilca ma paccrosaum 60 M, MOOEKHUT OT HETO C YABOCHHON CKOPO-
crbio. Cmoxker Jiu Jluca ckpbIThCs B HOpe, ecaiu or [ITuanero nBopa g0 Jlucweit
uopsbt 300 m?

Bagaga 3.7.10. («Maremarugeckuii npazaauks — 2008.7.3) Juma xusér B
JeBATHITAKHOM JoMe. OH ciyckaercsa Ha audTe CO CBOErO TayKa Ha IIE€PBBIA
3a 1 munyTty. U3-3a Mamenskoro pocta ImMa He JOCTAaéT 10 KHOINKHM CBOETO
srazka. [loaromy, momHnMasich HaBepX, OH HAXKUMaeT Ty KHOIKY, J0 KOTOPOi
MOXKET JOTSHYTbCS, a Jajbllle WAET MemKoM. Bech myTh HaBepx 3aHuMaer 1
munayTy 10 cexkyma. JIudr nBuKkercs BBEPX M BHUA3 C OJMHAKOBOW CKOPOCTHIO, a
Juma nognuMaercd Bapoe Mmejientee jindra. Ha kakom arazke xxkupér Tuma?

Bagaga 3.7.11. («Maremarngeckuit npasanux» — 1992.6.4;7.5) Ilers u Bu-
Ts1 exayin BHU3 1o ackasaropy. [Tocepennie sckamaropa xyauran Burts coppan
¢ Ileru manky u Opocus eé Ha BcTpeunbiii dckajarop. [locrpamasmuii Ile-
Ts1 mO0OEXkKaJI 00OPATHO BBEPX IO ICKAJIATOPY, 9TOOBI 3aTEM CIyCTUTHCS BHU3 U
BEpHYTh MIANKy. XuTpbiii Bursa mobexka mo 3CKaIaTopy BHHA3, ITOOBI 3aTeM
HMOJHATHCSA BBEPX U ycrnerb panbiie Ileru. Kro ycneer panbiie, eciu ckopocru
pedAT OTHOCUTETHLHO ICKATATOPA MOCTOSTHHBI W He 3aBUCAT OT HAMPABICHUS
JIBUYKEHUA?!
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Bagaua 3.7.12. (Topojckas ycrHast MaTeMaTu4ecKas OJUMIUAIA
st 6—7 wkiaccoB — 2015.6.4) Kabunku ropHOJIBIKHOTO HOAbEM-
HUKA 3aHyMepOBaHbl moapsa duciaamu or 1 no 99. Urops cen B
kabwHKy Ne4d2 mombEMHUKA y TOTHOXKUS TOPHI U B KAKOW-TO MO-
MEHT 3aMEeTHJI, YTO OH TOPABHSJICA C JIBUXKYIIEHCS BHU3 KaOUHKOMN
Ne13 (ma pucynke cnpasa), a uepes 15 cekyHJ ero KabuHKa nopas-
Hanach ¢ kabuukoit Nel12. Uepes kakoe Bpems Urops npubymer Ha
BEpLIUHY FOPbI?

42 13

Bagaua 3.7.13. (Topoxckas ycTHag MareMarudeckas OJUMIuaia g 6—7
kiaccoB — 2010.6.5;7.3) Oxnoknaccuuku Ausi, Bops u Baca xusyr na onHoit
JIECTHUYIHON KjeTke. B MIKOMy OHM WAYyT C MOCTOSHHBIMH, HO Pa3JIMIHBIME
CKOPOCTSIMH, HE OIJIS/bIBASICH U HE JOXKUAAACH ApYr apyra. Ho eciam KTo-T0
U3 HUX yCIEBAET IOTHATH APYrOro, TO JAJBLINE OH 3aMeJIsIeTCs, YTOOLI UITH
BMECTE C T€M, KOrO JIOrHaJI.

OHazk 16l epBoi BoiLia AHs, BropeiM Bops, tperbum Bacs, u kakue-To 180€
13 HUX IPUILH B IIKOIy BMecte. Ha cienyromuii nexs nepsbiM Boimest Bacs,
BTOpHIM Bopsi, Tperheit Ausi. MoryT jiu Bce Tpoe TPUHTH B TIKOJIY BMecTe?

3agaua 3.7.14. («Maremaruueckuii npasauuks> — 2012.7.4) Ha kaxaom u3
IBYX PYKaBOB PEKHU 3a KHJIOMETP 0 WX CIWUSTHHUS CTOUT IO MPHUCTAHW, & eIé
OJIHA TIPUCTAHBL CTOUT B JBYX KAJIOMETPAX MOCJE CIUSHNs (HA PUCYHKE HUXKE).

Jloaka nobpasiach OT OnHOI U3 npucraHeil 10 Apyroi (HeU3BeCTHO, KAKOIL)
3a 30 MuHYT, OT Jpyroii m0 Tperbeil 3a 18 MuHYT. 3a CKOJIHLKO MUHYT OHA
MOKET JI00paThCs OT TpeTheil npucranu 10 nepsoii? (CKOpOCTh TeYeHusT peKn
IIOCTOsIHHA M OJMHAKOBA BO Bcex eé dacTsax. CoOCTBeHHAsi CKOPOCTH JIOIKH
TaKKe IIOCTOSAHHA. )

Bagaua 3.7.15. («Maremaruveckuit npasaauk» — 1999.7.4) JIsa nemexona
BbILLIKM Ha paccere. Kaxkaplil més ¢ nocrogHHoil ckopocrbio. Oaub mwén u3
A B B, apyroii — u3 B B A. OHu BCTpeTw/iuCh B HOJAEHb U, HE IIPEKpallas
JIBUYKEHWs, TPUIILIN: OnnH — B B B 4 yaca Bedepa, a apyroit — B A B 9 gacos
Bedepa. B xoTropom wacy B TOT meHb ObLT paccBer?

Bagaua 3.7.16. (Topojckas ycTHag MaTeMarudeckas OJuUMIuazia s 6—7
kimaccoB — 2011.6.7) Mapcuane nensar cyrku na 13 gacos. Ilocie Toro, kak
Mapcoscxuti 3asy, ypoHUIT 9achl B 9ail, y HUX U3MEHUIACH CKOPOCTH BPAIEHUS
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CEeKYHJIHOI CTpeJKH, & CKOPOCTh BPAIEHNSA APYTUX CTPEJOK OCTaJIach MpeXK-
meit. VI3BecTHO, YTO KaXKAyIO0 MOJHOYD BCE TPHU CTPEIKHU COBMaAaoT. CKOIHKO
BCEro 3a CyTKH MOXKeT OBbITh TaKHX MOMEHTOB BPEMEHH, KOTJa TPHU CTPETKH
copuanyr? Haiinure Bce BO3MOXKHbBIE OTBETHI.

Bagaua 3.7.17. (Topoxckas ycTHasg MaTeMaTwdecKas OJUMNUALA Ijd 6—7
kyaccoB — 2005.7.5) Iamna mo peke JOIJIBIBAET OT MOCTa J0 IIAXKA 33 9 MUHYT,
a OT WsiXKa 10 MocTa — 3a 12 muayT. ChIH Ke OT MOCTA JI0 TLISXKA JTOMIBIBAET
3a 12 munyT. CKOJIBKO BPEMEHU HYYKHO CBIHY, YTOOBI JOIIBITH OT ILISXKA 110
mocra?

Bagaua 3.7.18. («Maremaruueckuii npasgauks> — 2004.7.6) 13 Ilserouno-
ro ropoga B Comnegnbrii Begér mocce qmuaoit 12 kM. Ha Bropom kunomerpe
9TOrO IIOCCE PACIOJIONKEH 2KEJIE3HOIOPOXKHBIN TIepee3 T, KOTOPBIi TPU MUHY ThI
3aKPbIT U TPU MUHYTHI OTKPBIT U T. /1., & HA Y€TBEPTOM W HA IIECTOM KHJIOMET-
Pax pacoIOXKeHbI CBeTO(OPHI, KOTOPHIE IBE MUHYTHI TOPST KPACHBIM CBETOM U
TPU MUHYTHI — 3€JIEHBIM U TaK Jajee. He3naiika Boie3xkaer 3 L{BeTowHOTO ro-
pora B CoTHEdHBIH B TOT MOMEHT, KOTIa, IEPEe3/ T TOJbKO YTO 3aKPBLICH, a 00a
cBeroOpa TOJBKO 9TO MEPEKJTIOYUINCh Ha KPACHBIM. 3a KaKOe HAMMEHbIIee
BpeMs (B MUHYTax) OH cMoxker goexarb 10 CoIHEeYHOro ropoja, He Hapyllasd
MPABUJI, €CJU €r0 3JEKTPOMOOWJIL €T MO IMIOCCE C TOCTOSTHHON CKOPOCTHIO
(Hesmaiika He yMeeT HU TOPMO3UTD, HU YBEIUYUBATH CKOPOCTD)?

Bapgaua 3.7.19. («<Martemarnuecknii mpasaHuK»
— 2013.7.5) Tpu KBagpaTHbIE JOPOKKHU C OOIIUM
IIEHTPOM OTCTOAT APYT OT apyra Ha 1 m. Tpu my-
pPaBbs CTAPTYIOT OJHOBPEMEHHO M3 JIEBBIX HUK-
HAX YIJIOB JIOPOXKEK W OEryT C OJWHAKOBOI CKO-
pocteio: My m Pa mporus 49acoBoit crpenku, a
Beit o wacosoit. Korma My mobexkan 10 mpaBoro

HUXKHEr0 yrJIa, OOJIBINION TOPOXKKH, ABOE IPYTHUX, Bett
He YCIEB em¢ CIeaaTh MOJTHOTO KPyTa, HaXOmu- 1wm
JINCh Ha IIPABBIX CTOPOHAX CBOUX JIOPOKEK, U BCE P;a 1M

TPOEe OKa3aJUCh HA OfHOM mpsamoii. Hafiaure cro- —>
POHBI KB3/IPATOB.
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Bagaua 3.7.20. (Topoackas ycraast marema-
TUYECKas OJUMIONaIa [y 6—7 KjaccoB —
2006.7.8) JIabupunt COCTOUT U3 UATU OKDPY K-
Hocrell (Ha pucynke HuKe). IJIUHBI OKPY K-
Hocreit pasubt 10, 20, 40, 80 m 160 metpos. I1o
JIADWPUHTY C TIOCTOSTHHOM CKOPOCTHIO HAYWHA~
€T XOJUTh YeJIOBEK, KOTOPBII 0OXOIUT BCE €ro
OKDPY2KHOCTH 110 4aCOBOU CTPEJIKE B IIOPSIKE
BO3PACTAHUS UX JIJIVH.

IIpoiias camyio OOJBIIYI0 OKPYZKHOCTb, OH TEPEXOIUT HA CAMYI0 MAJEHBKYIO
U HAYMHAET BCE CHaYaja. depe3 HEKOTOPOe BpEMs IO JIADWPUHTY HAYMHAET
XOIUThH €I OAUH YeJIOBEK, KOTOPbIA XOAMT C TOH Ke€ CKOPOCTHIO M II0 TOMY
2Ke IJIaHy, 9TO U [IE€PBbIi, HO 00XOAUT OKPY2KHOCTH IIPOTHUB YaCOBOIl CTPEJIKH.
JIoKasKuTe, 9TO 3TU ABA YEJIOBEKA 00ST3aTETHHO BCTPETITCS.

3agaua 3.7.21. (Topojckas ycTHasg MaTeMaTwdecKas OJUMNUALA Ijad 6—7
kiaccoB — 2009.7.9) Tlonunk 3aKychiBaJ B MPUIOPOKHOM Kade, KOraa MUMO
HEro mpoexaj aBrodyc. Uepes Tpu mmomku mocse aBrodyca mumo llomunka
IpoexaJl MOTOLMKJI, & eII€ Yepe3 TPH ILIOMKKA — aBroMobuiab. Mumo Cupor-
9UKa, KOTOPBIN 3aKyChIBAJ B JIPyroM Kade y TOiH Ke JTOPOrd, OHU MPOEXaJIn
B JPYTOM TIOPSIIKE: CHAYAJIA — ABTOOYC, Uepe3 TPU TIIIONIKH — ABTOMOOWIIh,
a emé Jepes3 TPH ILIIOMKKA — MOTONNKII. M3BectHo, uro ITormunk n Cupomank
BCerja esT TJIIOIIKY C OJHOM 1 TOH »Ke MOCTOsTHHOM ckopocTbhio. Haiinre cko-
pocTb aBrobyca, eciu CKopocTb aBToMobmIs 60 KM /4, a CKOPOCTh MOTOLMKJIA

30 kM /4.

3agaum g cCaMOCTOATEILHOTO PEHIeHUs

3amaya 3.18. /IBa moe3a eayT MO HAIPABICHUIO APYT K APYTY CO CKOPOCTHIO
KM KM -

70 = y nepsoro u 80 = y BTOp(?.I‘O. [Taccaxkup BO BTOpoM 1oe3/e 3aCEK BpeMs,

3a KOTOPOE TIEPBBIH MTOE3T TPOTIIET MUMO Hero, u toay4ni 12 c. Haiianure amuny

[epBOTo moe3sia (B MeTpax).

3amadga 3.19. CrnoprcMeH-KaHOUCT ILIbLI IPOTHB TedeHus Tem3br u mos JIoH-
JOHCKUM MOcTOM morepsit dusary. Ilpomaxky on 3amerus sumib gepe3 10 mun,
IIOCJIe 9ero pa3BepHya KaHod u goruan ¢uary y Tayspckoro mocra. Haiimure
CKOPOCTH TE€UEHUS PEKH, €CJIM MEXKIY JABYMS MOCTAMu 1 KM.

3amadga 3.20. Puk Geras ¢ 0IuHAKOBOM CKOPOCTHIO BBEPX-BHU3 MO JIBUKYIIIE-
MyCsi B OTHOM HAIPABJIEHUU JCKAIATOPY, a MopTu HAOIIOAT 3a HUM U IO/~
CUYUTHIBAJI, CKOJIBKO cTymeneit Puk npobexwur. [loka Puk cbexas Ban3, Moprtu
nacuaurai 30 cryneneit, a o gopore Beepx — 70 crymneneit. CKONBKO cTyneHei
nacuurai Mopru, ecin Puk npobezkasi Obl 110 HEIOABUKHOMY 3CKaIaTOPYy !
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8 YacTu m oTHOUIEHUA

Marepuana ajg pa3zdopa Ha 3aHATAN

3aja4uu Ha 4aCTU ¥ OTHOLIEHUS] — MCTOPUYECKH OJHK U3 CaMbIX crapbix. Illu-
DPOKO M3BECTHA JIPEBHEPUMCKAS 33,198 O HACTIEICTRE.

3agayga 3.8.1. Xo3suH, ymMupasi, OCTaBUI OEpeMEHHON KeHe 3aBEIAHUe, CO-
IJIACHO KOTOPOMY HACJIEACTBO HEOOXOAMMO OBLIO Pa3IeInuTh MEXKIY PEOEHKOM
U YKEHOM B 3aBUCUMOCTH OT IOJIA MIEPBOTO: €CJIN YKEHA, POIUT J0UYb, TO % JToCTa-
éTCs JXKeHe, % modepu. Ecim poauTces ChIH, TO YKEHE OTIaTh %, CBIHY % 7Kena
popiia ABOMHIO: ChIHA M J1049b. KaK MOAE/JUTh HACIEICTBO?!

Pewenue. Bo 2 Beke 70 H.3. pumckum fopucrom Casnbuem Fsimanom Obi-
JIO TIPEIJIOXKEHO PA3IEINTh UMYIIECTBO HA CEMb JaCTeil: ChIHY OTIATh YEeThIPe
9acTu, MaTepu — JIBe, I0Yepu — OAHY. B COOTBETCTBHU C 3aBEIaHUEM ChIH
MOJIYIUT BABOE DOJBINIE MATEPH, KOTOPas MOMYIUT BaABoe Oosbie qodepu. [

Bagaua 3.8.2. (Mynununaababil sTan Beepoccuiickoil omMmaibl KO Ib-
nuko — 2015.5.2) Bousk, Ex, Unmx u Bo6ép memmm anenscun. Exy mocra-
JIoch BaBOe Gosbire fosiek, dem Unxky, UnKy — Boarepo menbiie, deM Boopy,
a bobpy — na 8 mosek Gosbine, yem Huky. Haiinure, CKOJBKO J0JIEK OBLIO B
anebCcuHe, ecan BoJKy mocTanach TOIHKO KOXKYpa.

Pewenue. Ilycrs YmKy mocranock x 1osek anenbcuna, rorga Exy — 22. Bob-
Py JIOCTAHETCs, € OHON CTOPOHBI — z+8, a ¢ apyroit — Hz. Orcioga: 48 = 5z,
orkyna x = 2. Torma Bcero B anesbcune 6puio: 2 (y Yuxka) + 4 (y Exa) +
+ 10 (y Bobpa) = 16 monexk.

WNuorma mosie3HO MpeCTaBIsaTh HE TOJBKO CTPOTO QHAJIUTHIECKOE, (DOpMATIb-
HoOe perierne. Bosiee riryOOKOMY OCO3HAHUIO 3AJI0XKEHHOM B 33/1a49€ UIEU CJIY-
KWUT HAIVIAIHAS WHTEepruperanusd. [[okaxkeM 3TO Ha CIEAYIOMEM TPUMEDE.

3amaua 3.8.3. Kak-to pa3 Komymb6 B cBOMX myTemeCTBHSAX HATKHYJICSI HA
OCTPOB, HA KOTOPOM % BCEX MYXKYUH ObLIU JKEHATHI, a % BCEX YKEHIIUH —
3amykeM. Ha yiuBiieHne KOHKHCTAI0OPOB OKA3aJI0Ch, YTO MOPaJib OCTPOBUTSH
B IJIaHe 3aKJI0YeHns OPAKOB BITOJIHE COOTBETCTBOBAJA eBporeiickoil. Kakas

JIOJI HACeJIEHWsT OCTPOBA, COCTOUT B Opake?

Pewenue. Ilycts Bcero B 6pake cocroar 2t denosek. IlocuamraeM KOJIMIECTBO
MYKYWMH U YKEHIIUH:
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Bcero ma ocTpoBe KuUByT:

3.5Y,_19,
2 3/ 6"

"3 KOTophIX 2t B Opake. Takum obpas3om, B Opake COCTOUT

b 19,12 )
. —1 = — KHUTeEJIen OCTpPOBa.
6 19 p

Harnsano onucaHHyo BBIIIE CHTYAIMIO MOXKHO MIPEICTABUTH CIAEIYIONIAM 00-
pasom:

B aKTUBHOM
IIONCKEe | | | |

MY?KYUHBI| 2 KEHIITUHbI

O

3amaua 3.8.4. I3secTHO, 9TO cpean GOOPOB KaXKIBI CeIbMON — MPOrPhI3a-
Tenb Oepés, a cpeau mporpbBaresneil bepé3 KaxK bl marbiit — 000€p. Koro
6osbie: 600POB MJIM TIPOrphI3aTesiei 6epés?

Pewenue. OQueBuIHO, 9TO BCE MHOKECTBO IPE/ICTABJIEHHBIX IEPCOHAXKEH Jie-
JINTCST Ha TPU THUMA: «UUCThIE OOOPBI», «UUCTHIE MTPOTPHI3ATEN OEpe3» u Te,
KTO OJTHOBPEMEHHO sIBJIIeTCst 000pOM u mporpb3aresnsem 6epés. Obo3HaYNM Mo-
CJIeTHUX Yepe3 a, Bcex 000poB uepe3 b a Bcex mporpbi3areneit gepes p. Torma, ¢
OZHO# cTOpOHbI, a = b/7, a ¢ npyroit a = p/5. Orcioma b/7 = p/5, unu 5b = Tp,
T.e. 600poB B % pa3 Gosblie, YeM mporpbi3areseit 6epés.
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HarnsimiHo onmucanHyIo BBIME CUTYAIMIO MOYKHO MPEICTABUTD CJIEIYIOIINM O0-
pazom:

mporpeizaTenn 6epés

| |

[ |
606pBI

3ajaBaJIbHUK

Bazgaua 3.8.5. («Maremaruueckuii npasauuk» — 2014.6.1;7.1) Teru xoauiu
B Jiec 1o Tpubsl. Ecu AHst oTmacT moJIoBuHy cBoux rpubos Bute, y Bcex merei
CTAHET TIOPOBHY TpHUOOB, & €CJIM BMECTO 3TOr0 AHsSI OTIACT BCE CBOU TPUOBI
Camre, To y Cammm craHeT CTOJBKO Ke rpubOB, CKOJIBKO Yy BCEX OCTAJIbHBIX
BMecTe B3AThIX. CKOJIBKO Jereil Xonmio 3a rpudbamu’?

Bagaga 3.8.6. («Maremarnueckuit mpaszaauk» — 2011.6.1) «A sro Bam BH-
JIeTh 1OKa paHo», — cka3asa baba—fra ceoum 33 yueHukam u CKOMAaHIOBAJIA:
«3akpoiire riaszaly. [IpaBblii 1143 3aKpbLIM BCE MAJILYUKU U TPETh JEBOYEK.
JleBbIit T71a3 3aKpBIIN BCE JAEBOYKH M TPETh MAIBINKOB. CKOIBKO YUIEHUKOB
BCE-TaKM yBUJEJN TO, YTO BUJETH IOKA PAHO?

Bagaua 3.8.7. («Maremaruyeckuii npazauuk» — 2010.6.1) Ha Garone koJi-
6achl HAPUCOBAHBI TOHKWE TIOMMEPEYHBbIE KOJIBbIA. ECau pa3pe3ars Mo KPACHBIM
KOJIBIIAM, MOJIYYIUTCI D KYCKOB, €CJIU IO JKEITBHIM — 7 KYCKOB, & €CJIU 1O 3eJé-
HbiM — 11 KyckoB. CKOJIBKO KYyCKOB KOJIOACHL [TOJIYIUTCs, €CJIA PA3PE3aTh 110
KOJIBIIAM BCEX TPEX IIBETOB?

3agaua 3.8.8. («Maremaruyeckuii mpazauuk» — 2007.6.1) Tlo aBy™m Tenesu-
3UOHHBIM KAaHAJAM OJHOBPEMEHHO HAYAJIM TOKA3bIBATH OIUH U TOT K€ (DUJIBM.
Ha nepsom kanaje dbuabm pas3duin Ha 9acTu 10 20 MUHYT KaXK/1as U BCTABUIN
MEK/ly HUMM ABYXMUHYTHBIE PEKJIaMHbIE [1ay3bl. A Ha BTOpOM KaHaje (pHIbM
pasbunm Ha dacty Mo 10 MUHYT KarKaas ¥ BCTABUJIM MEXKJIy HAUMH MHUHYTHbBIE
pekJiamubie 1ay3bl. Ha Kakom Kanajie puiibM 3aKOHYMTCH PaHbLIe?

Banaga 3.8.9. («Maremarnyeckuii npasauuk» — 1995.6.1) Ilocse roro, xkak
Harama chesa mojoBuHy MepCUKOB 3 DAHKU, YPOBEHb KOMITOTA MOHW3WUJICT HA
onny tperh. Ha Kakyio 4acTb (OT HOJIyYEeHHOrO YPOBHS) HOHU3UTCH YPOBEHD
KOMITOTa, €CJIA CheCTh MOJOBUHY OCTABIIUXCS MEPCUKOB?

Bagaua 3.8.10. («<Maremaruyeckuil npasmHuK» 2008.6.1) Bunnu Ilyx,
IIaragok, Kponuk u ocnuk Ma—Ma omycromunm 609oHOK Méma. Ilpm sTom
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IIarawok cwen monmoBwHY TOro, ¥To cbhbesl Bumrm-Ilyx, Kposnk — momoBuny
Toro, uto He cben Buman-llyx, a ocauky Wa—Ua mocranmach Jumb JecaTas
yactb 604onka. Kakas gacts 6049oHKa gocranachk Kpoauky?

Bamaga 3.8.11. («Maremarnueckuil npazauuks — 2006.7.1) Buanu-Ilyx u
IIaragok nmogenuiu mexkay coboit Topt. IlaTadok 3aXHBIKAJ, 9TO €My JI0CTa-
sgock mano. Torma Ilyx ormam emy Tpers cpoeit mosm. Ot 3Toro y Ilsrauka
KOJINYECTBO TOPTA yBEJIMUMJIOCH BTpoe. Kakas wacTh Topra Oblia BHAYAJE y
Ilyxa u kakas y Ilarauka?

Bamaga 3.8.12. («Maremarnueckuii npasgaauk» — 1992.6.2) Ha Hsio-
Bacrokorckoit BamoTHO Oupike 3a 11 Tyrpukos maiot 14 nuaapos, 3a 22 pynuu
— 21 gmuap, 3a 10 pymwmit — 3 Tanepa, a 3a 5 kpou — 2 Tajepa. CKOJIbKO TyT-
PUKOB MOYKHO BBIMEHSITH 3a 13 Kpou?

Bagaga 3.8.13. («Maremarnueckuii npazgauks — 2016.6.2;7.2) B manens-
KOM TOPOJIE TOJIBKO OfiHa TpaMmBaiinas juaus. OHa KOJIbIEBasi, © TPAMBAU XO-
AT TIO Hell B 0bomx Hanpasyenusx. Ha kombie ects ocranoeku Lupk, Ilapk u
Boomapk. Ot [Tapka mo 3oonapka myTh Ha TpamBae depe3 Llupk BTpoe JIjnH-
uee, gem e depe3 lupk. Ot Hupka mo 3oomapka myth uepe3 Ilapk Basoe
kopoue, gem He depes Ilapk. Kakoit nyrs or Ilapka mo Ilupka — gyepe3 300-
[apK Wik He 4epe3 300mapK — KOPOUYe U BO CKOJIBKO pa3?

3agaua 3.8.14. («Maremaruueckuii nmpasmauks> — 2015.7.2) B axsapuywme
KWBET TPU BUIIA PHIOOK: 30JI0ThIE, CEpPeOpsSHbIE W KpacHble. ECIN KOT CbhecT
BCEX 30JI0THIX PBIOOK, TO PHIOOK cTaHer Ha 1 MeHbIle, yeM 2/3 UCXOIHOrO Yuc-
na. Ecam KoT ¢becT Bcex KPACHBIX PHIOOK, TO PBHIOOK CTaHeT HA 4 OOJbIe, 9eM
2/3 ucxonnoro uucia. Kakux pbibok — 30510TbIX uiu cepebpsinbix — GoJibiie
U Ha CKOJIbKO?

3agaua 3.8.15. («Maremaruueckuii npa3auuks> — 2009.7.2) Ha kaxkaom u3
JBYX OroponoB /Jlem mocaaus mo OMMHAKOBOMY KOJIUYIECTBY pernok. Ecau B oro-
pozx 3axonuT Bryuka, TO OHa BbLAEPrUBaeT POBHO 1/3 penok, MMenmuxcs K
sromy Momenty. Eciu 3axomur 2Ky4ka, o ona Bbiaéprusaer 1/7 penok, a eciu
3axoauT MHITiKa, To OHa BhIAEpruBaer Toiabko 1/12 perok. K koniyy wemenn
HA TIEPBOM OTOPOJE OCTAJIOCH 7 PEroK, a Ha BropoM — 4. 3axomwmia ju 2Kyuka
BO BTOPO# Oropox?

Bagaga 3.8.16. («Maremarnuecknit npaszgank» — 2007.6.3) Bonk ¢ Tpems
OpocsaTaMu Hammucas geTekTusB «Tpu mopocérka-2», a morom Bmecte ¢ Kpac-
moit [Tlamoukoit n eé 6abymkoit — kKyanHapayio Kaury «Kpacnas [lanmouka-2s.
B uznmarenscree Bhimau roHopap 3a obe kumkku mopocéuky Hadb—Hady. On
3abpaJt cBoro m0i0 u tiepenan ocrasiuecs 2100 3010reix MoueT Bonky. ['omo-
pap 3a KaxK/Iyl0 KHUT'Y JIEJATCS IOPOBHY Mexkay eé apropamu. CKOJILKO JeHer
Boak moszken B34aTth cebde?
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3agaua 3.8.17. («Maremaruyeckuii npasauuk» — 2001.6.4) Paccrasbre 110
Kpyry 6 pasJIMm9IHBIX 9HUCEN TaK, 9TOOBI KasKJ0e W3 HUX PABHAJIOCH MPOM3BEIe-
HUIO JBYX COCEHUX.

Bagaua 3.8.18. (Topouckas ycrHas mareMarudeckas OJuMIuaza s 6—7
kiaccos — 2010.7.4) IIpocbuiasice kaxaoe yrpo B 8:30, ucronnuk nabusaer
euKky yraém mo ynopa. Ilpu aTom on kmamér posHo 5 Kr yria. Kaxkaerit Beuep,
JIOXKACh CHaTh (@ JIOXKUTCS CIATh OH TAKXKE B OIHO U TO K€ BPEMS# ), OH ONITh
HaOMBaeT MeYKy yryIéM 70 yropa u KJIaJET IPU STOM POBHO 7 KT yriisd. B kakoe
BpPEMsl UCTOIHUK JIOXKUTCS CHAThH !

Bagaga 3.8.19. («Maremaruueckuil npasgauk> — 1997.7.5) B recre Kk Kax-
JIOMY BOIPOCY YKa3aHbl 5 BapHaHTOB oTBeTa. OTINYHNK OTBEYAET Ha BCe BO-
[pPOCHI TPaBHIbHO. Korma JBOEYHUKY yaaéTcs CINcaTh, OH OTBEYAET MTPABUIIb-
HO, & B IPOTUBHOM CJIy9ae — HAyraf (TO eCTh CPey HECIHMCAHHBIX BOIMPOCOB
OH IIPABUJILHO OTBe4aeT Ha 1/5 4dacts). Beero [BoedHMK NPAaBUIBHO OTBETHII
Ha 10s10BUHY BOupocoB. Kakyio 100 OTBEeTOB €My y1a10Ch CLucarh?

3agaua 3.8.20. («Maremaruueckuii npas3aauky — 2012.7.5) Bacs marmmcas
BEPHOE YTBEPK ICHHE:

«B 310ii dpase 1/3 Bcex unbdp — uudpsr 3, a 1/2 seex mubdp — uudpsr 1».
A Kounst nanucan ¢pasy:

«B aroit dpaze 1/... Bcex uudp — uudpsl *, goiu 1udp * U * OJUHAKOBBI U
paBubl 1/ ..., a noJs Bcex ocraibHbIX udp cocrasiser 1/ ... ».

BceraBbTe BMeCTO 3BE31049€K TPU pa3HbIE MUMPHI, 8 BMECTO MHOTOTOYUN — TPHU
PA3HBIX YHCJIA TAK, 9TOOBI MOJIYyYNIOCH BEPHOE yTBEPKIECHUE.

3agaun Oy CAMOCTOSTEJILHOTO PEeIIeHIs

3amaga 3.21. Byparuno npeamoxun Kynurh upucku. Ha 910 mpakTtwanas
ManbBuna orBermia: «/laBaif Jydine KymouMm JIeJEeHIOB. KyIouTh WX MOXKHO
HA TOJIOBUHY DOJIbINE, & 3AILUIATATH 38 HUX MPUIAETCH OOJIbIIE TOJIHKO HA 9€T-
BepTh». BO CKOJIBKO pa3 JIEJEHIIbI JIEIIEBJIE€ UPUCOK T

Bagaua 3.22. («ITokopu Bopobnéssl ropei» 2017, 5-6.5, 7-8.4, 9.3) @upma
MIPOBO/IMJIA, OIPOC COTPY/IHUKOB, KAKUMHU COIUAJBHBIMU CETSIMA OHU MOJIB3Y-
forcst: BKonrakre nin Ogunoknaccankamu. HekoTopbie cOTpyIHUKH OTBETHIIH,
qro ucnosb3yior BKorrakre, Hekoropbie — OHOKIACCHUKOB, HEKOTOPbIE CKa-
3aJId, YTO UCIOJB3YI0T 00€ conmaibibie ceru, a 40 COTPYHUKOB CKA3AIU, YTO
HE TOJIB3YyIoTCs corl. cersimu. Cpenm Bcex, KTO mCHOab3yer coil. cerw, BKon-
TaKTe HCIOAb3yIoT 75%, a 65% — obe ceru. o T€X COTPYIHUKOB, KOTOPHIE
uconb3yor OJHOKIACCHUKOB, OT OOIIEro YCja BCEX COTPYAHUKOB PABHA %.

CKOJIBKO BCETO COTPYAHUKOB paboraer B pupme?
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9 IIpoueHTHI

Caootcrnie npoyerHmd, — 31MO0 caman
MO2YUWECTNBEHHAA CUAL 60 ecenernmotl.

— A. DfmEmreiin

Marepuan ajig pa3zdbopa Ha 3aHATAN

L7t OCMBICJIEHUST MHOTUX TEPMHHOB, ¥ MAaTEMATHYECKNE — HE UCKJIIOYEHUE,
TOJIE3HO OHUMATH JOCJTOBHBIN MEPeBOI MOHATHH. TaK, CJI0BO «IIPOIEHT» MPO-
HCXOIUT OT JIATHHCKOTO «Pro centums, 910 OYKBAJbHO TMEPEBOIUTCS «33 COT-
HIO», WX «CO cTay. Ham ymoOHO 11t cebsi MepeBOANTDH MPOIEHT KaK COTYIO
yacTb. Ves BbIpaskeHusi 9acreil mMesioro HOCTOSTHHO B OJIHUX U TEX XKe JI0JIsX,
BBI3BAHHAS TPAKTUIECKUMU COOOPAYKEHUSIMU, POIUIIACE €IIe B IPEBHOCTH Y Ba-
BUJIOHSIH U WH/IyCOB, ObLIa pa3BuTa B PuMe, rie Ha3bIBaJIN MPOIIEHTAMU JE€HBIH,
KOTODbIE TJIATHII JOJIZKHUK 3aUMO/IABILY 33 KayKJYIO0 COTHIO.

Cero/iHst ¢ BbIYUCTCHUSIMU TIPOIEHTOB Mbl BCTPEYAEMCs KaxK /bl Jiedb. Jlomy-
cTuM, 3aiiasa B JTIOOUMBIN WHTEPHET-MAra3uH, Bbl BUAUTE 00bsiBienne « Kunra
nozgopoxkania Ha 15% ». Ecau nepBonadaibHas nena Obuia a pyb., TO Takoe
MIOJIOPOXKaHNE O3HAYAET YBEJIMYEHUE IIEHBI HA % = 0,15 (15 upouenros — 15
corbix vacreit), wiu a + 0,150 = 1,15a.

Veemmunm uncio a #a x%:

VMenpmmM gncio a Ha x%:

1 T
a- - — .
100
Ilena a Ha TOBAp yBEIWUMBACTCA ABa AHSA moapsan — Ha 15% n ma 27%:

a-1,15-1,27.

Ilena a na ToBap yBeamuuBaercsa n aHei Ha x%:

T n
a-|14+—1 .
( 100)
B mocsieaux AByX Caydasix TOBTOPHBIE TPOIEHTHI OPAJIUCH OT yKe yBeJTHIeH-
HBIX YHUCEJI — B 3TOM CJIy4ae UMEIOT MeCTO T.H. CJI0ZKHbI€ IIPOLEHTDI.
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ITonumarh, KaK PabOTAIOT MPOIEHTHI, Kpaiite BaxkHO. OIUH U3 aBTOPOB KHUTH
CTOJIKHYJICS B CBO€H »KU3HU, KOTIA TOJABKO BBeau EI'D, ¢ BhIMTyCcKHUIEH TapuK-
MaxepCKOro y4uniia, KoTopyio obgasanu caasarb EI'D no maremaruke (rorga
ewé ve 6pwI0 GazoBoro u npodusbHoro yposus). Ha soupoc «IIpencrasb, uro
PAIOM HAXOIATCH MAra3vHbL OJHOM CeTH W B HUX NPOJAETCH OIHO U TO 2KE
miarbe (C OJMHAKOBOI HAYANBHON LEHOMH), HO B OJHOM CKHIKA HA HETO OT
HAYaJIBHOM IeHbI cocTaBasgeT 10 mporenTos, a B apyrom — 90. Kyna Tb1 moit-
némn?y nesynika orBeruiia « Koneano ke, rjae 10, 970 xke germene!s. ABTOpbI
HUCKPEHHE HAJEIOTCs, YTO Bbl HUKOTJIA HE JIOMYCTUTE MOJOOHBIX OIMMUOOK. . .

3amadga 3.9.1. B n1Byx marasurax mpoJar0T OIWH TOBAP MO OJWHAKOBOMN II€HE.
B nepeom cHawasa yBeawunam neny Toapa Ha 10%, a motom wa 25% ot HOBOI
IIEHbI; BO BTOPOM Mara3WHe BHAYAJE YBEJIWHINJIN IIEHY TOTO ke Topapa Ha 25%,
a morom Ha 10% oT HOBOI MeHbl. B Kakom Marasmme ToBap I0poxKe?

Pewenrue. Borauncimm k03dHUneHT yBeIUYUeHUs [IEHBI: B TEPBOM Mara3uHe
— 1,1-1,25; Bo Bropom — 1,25 - 1,1. Ilena ToBapa Oymer OnuMHAKOBOIA. ]

3amaua 3.9.2. CheperaresibHasg Kacca TPUHUMAET BKJIAJIbI OT HACEJIEHWS,
upegocrapigd 10% rogosbix B Kadecrse npubbuid. OjHaxKbl K Kacce LIpU-
mén Ocran Bengep m nmompocns paboTHUKa GAHKA, TTOJOXKUTH €0 JIEHBIH Ha,
noJsirona mon 5%, a mMOTOM eIé Ha MOJTOAa TakxKe Iof, 5% — «Beab B HTOre
s mosyay Te ke 5 + 5 = 10% romoseix» — 3aBepsn Ocran. ITomorure pac-
TepsiBIIEMYyCsl PAOOTHUKY HPOBepuTh, ropopur Jjin Ocran Bennep mnpasuy, u
BBIMMCJIATD IIPABU/IbHBIA IIPOLEHT 38 IOJIO/IA.

Pewenue. Ilpumem mckombiii nponerat 3a x%. Torna gepes moarona xko3dpdn-
[IMEHT yBeIUIeHus OyIeT paBeH:

a elé yepes HoJIroja:

Taxum 06pa30M, TPABUILHBIM TPOIEHTOM ObLT ObI IPOIEHT MEHBINHN, YeM 5,
u Mol BuauM, 910 Ocran Bergep Xxumép u X04eT moayduTh OOMbINUN MPOIEHT,
9eM eMy Ipejaraer OaHK. O
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Wcnonw3oBannast oneparus KBaIpaTHOTO KOPHS, BO3MOXKHO, BaM He 3HAKOMA.
91O onepaiysi, obpaTHas BO3BEJIEHUIO B KBaJpaT M OTBeYaeT Ha Bompoc «Ka-
KO€ 4HCJIO HaJ0 BO3BECTH B KBaJpaT, YTOOLI IOIYy4YUTh Tpedyemoe?». Pasyme-
eTcs, B JJAHHOM IPUMEPE MOXKHO OBLIO JJIs €10 HAXOXKJIEHWST BOCIOIb30BAThC
KAJIbKYJISITOPOM.

W3BecTHa wcTOpwWs, CBI3aHHAS C 3aBEIAHUEM 3HAMEHUTOIO aMEPUKAHCKOIO
rocyJaapcTBeHHOro jedrens benmkamuua @panknuaa. OHO OmMyHIHKOBAHO B
«Cobpanun pasubix coumnenuit Benmpkamuna @pankiunas. Bor ussiedenue
U3 HEro.

3aBemanue B. @®pankimna. «IIpenopyvaio teicsay HyHTOB CTEPIUHTOB OO~
CTOHCKUM KUTEeIAM. ECIU OHI TPUMYT 9Ty THICAIY (DYHTOB, TO JTOJKHBI TOPY-
9UTH €€ OTOOPHENIITNM I'PaXKIaHAM, & OHU OyyT AaBaTh UX C MIPOIEHTAMH, 110
5 Ha CTO B rofl, B 3a8M MOJOIBIM peMeciaeHHIKaM 2. CyMMa 3Ta depes3 CTo JeT
Bo3BbeicuTcst 10 131000 dyuTor crepaunros. 4 xemato, arobsr Torma 100 000
GbyHTOB ymoTpeb/ieHbl ObLIM HA TMOCTPOWKY OOIECTBEHHBIX 3IAHUM, OCTAJIb-
ubie ke 31000 dynToB ormansl Obtu B mpornenTst HA 100 ser. Ilo ucrevenun
BTOpOro crojerus cymma Bo3pactér 10 4 061 000 byHTOB CTEPIUHTOB, U3 KOUX
106 0000 dpyuTOB OCTaBIISIIO B pacuopsizkeHnu 00cTOHCKUX kuTteseit, a 3 000 000
— mpasnennio Maccaaycerckoit obmunb. lagee He ocMeanBaiOCh MTPOCTHPATD
CBOUX BHJIOB>.

B. ®pankiun 6bLT JOCTATOYHO MCKYIEHHBIM B MATEMATHIECKUX BBIYUCIICHU-
§X, 0 9€M T'OBOPUT HENPOCTON XapaKTep MPUBEIEHHON BbIle 3a1a4u. Tak, 4To-
661 ysesmuurh 1000 dynros na 5% romosbix Ha nporsixkenun 100 jier, umes B
BUJIY TPOIEHTHI CJIOKHBIE, HEOOXOINMO BHIYUCIUTD:

1000 - 1,050,

3agaua ObICTPOro NPUOIM3UTEIHHOIO BO3BEIEHUS B COTYIO CTENEeHb (& He IPo-
CTO JIOJIFOE U MYYUTEJIbHOE MEPEMHOKEHUE BCEX YHCE/I) DPEIIAeTCs HEMHOIO
OoJtee CIOKHBIMU METOIAMHU — HAIIPUMEp, JTOrapuMUPOBAHIEM, O 9éM DoJee
oAPOOHO OyIeT paccKa3aHo B CJIEAYIOMEUX TOMAX JAHHOW KHHUTH.

B nammoM mpuwMmepe HATTISIHO BUIHO, UTO CJOYKHBIE MPOIEHTHI MOTYT DAaCTH
mocrarouno 6erctpo. Tak, poct Ha 1% B JeHb Ha MPOTSYKEHUHU TONA, JAET yBe-
Jmuenue B . . . 6osee uem 37 (1) pas, a ymenbienue na 1% B JeHb B Tedenue roga
maér B urore 0,02 or ucxoaHoit cymMmbl. B ¢BA31 € 3TMM KOHTOPHI TaK HA3bIBAE-
MBIX MUKPO3afIMOB, K COKAJIEHUIO, U IPOLBETAIOT — OOJIbMINHCTBO (DUHAHCOBO
HETPAMOTHBIX JIIOJIEH CUMTAIOT, YTO OJWH TPOIEHT B JEHb 33 KPEIUT — 3TO
OYEeHb MaJIO.

3amauva 3.9.3. B IITupe npousormen HeypoKail eKeBUKH, B Pe3yabTaTe Iero
nuporn ¢ exkeBukoil momopoxkanu Ha 25%. Ha CKOJIBKO IPOIEHTOB MEHbBIIE

2B AMepHKe B Ty 30Xy elle He 6bLI0 KPeIUTHBIX yIperkIeHIH.
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TUPOTOB MO>KHO KYTIUTH Ha TE Ke ,ZLeHbFI/I?

Pewenue. ITopprmenne nen #a 25% roBOPUT O TOM, YTO HOBAas IEHA IHPOTa

paBHA CTApOi, yMHOMKEHHOH Ha 2. BHAYMT, HA Te JKe JEHbLIH MOYKHO KYIHTb

1
1: % = % OT CTApOro KOJUYECTBA MHPOroB, TO ecTh Ha 20% MeHbIme. O

3amayva 3.9.4. Meppu u [lunnua pa3mennim MexKay cOOOit BLIPYUIKY OT IIPO-
JAKH IHPOTOB € €2KEBUKOM Apyrum xobburam. Meppu moaymalt: BO3bMHE S MO-
uer ua 40% Gonbine, nons [Munmunaa ymenasmuTca ua 60%. A Kak u3MeHUIACH
obr nona Iunnura, BossMmu Meppu cebe moner Ha 50% Gosbme?

Pewenue. Tax kak 40% ot nener Meppu pasubt 60% ot nener Iunnuna, To
y Meppu moner B 1,5 pasa 6osbiie. CiegoBaresnibHo yBeandenue goau Meppu
Ha n% ymenbiaer gomo [Munnuaa na 1,5n%. T. 0., orBer — ymeHbIIuIach Obl

na 75%. O

3amadga 3.9.5. BoOpb! u besiky permiy ToHTH B ToX0/. [lepBoHavaInHO OETOK
6b110 25% ot umcna Bcex ydacTHMKOB. Ho omma Geka He NMpUILIA, & BMECTO
Heé mpuIEn oauH 606Ep, W TOrma y Ke 9hCI0 0esIOK COCTaBuiao TOIbKo 20%
oT Yucyia Beex yIacTHUKOB. CKOTBKO GEJIOK U CKOJIBKO 60OPOB yYaCTBOBAJIO B
noxoxne?

Pewenue. Bragase 6enok 6bI71a 9€TBEPTH OT YIACTHUKOB, KOTA OHA M3 HUX
He MPHIIIA — UX CTaJja MATasd 9acTh OT TOTO YK€ KOJINYeCTBa, TaK KaK BMECTO
uneé mpurén 600ép. Torma, eciu Bcero OBLIO X YYACTHUKOB, BHAYAjE OEIOK
6bw10 /4, a crano — x/5. Tak Kak pasHua COCTaBIAET ONHY OEIKY, TO MOXK-
HO nostyuuthb ypasuenue z/4 — x/5 = 1, orkyna x = 20. Takum obpasom, B
UTOTOBOM COCTaBE YYaCTHUKOB noxona 6bwto 20/5 = 4 Genku u 20 — 4 = 16

606pOB. O

3asaBajIbHUK

3agaua 3.9.6. (Topoznckas ycrhHas MareMaTwdecKas OJUMIHAIA Iad 6—7
kimacco — 2015.7.1) Tpu nupara geawau Memiok MoHer. Ilepsbiii 3a-
6pax 3/7 Bcex MoHer, Bropoii — 51% ocrarka, 10Cje 4ero TperbeMy OCTaI0Ch
HA 8 MOHET MEHbIIEe, YeM MOJIy4Ius BTopoii. CKOJBKO MOHET ObLIO B MeIKe?

Bagaua 3.9.7. («Maremaruyeckuii npasaauk» — 1994.7.1) 3a apa roxa 3a-
BOJI CHU3M 00bEM BbliryckaeMmoil npoaykuuu Ha 51%. Ilpu 3moM Kaxkiblii 1o
00'bEM BBITYCKAEMOI MTPOAYKITUU CHUKAJICS Ha OJHO U TO YK€ YUCJIO TPOIEHTOR.
Ha ckonbko?
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3agaua 3.9.8. («<Maremaruueckuii npasguuk> — 1996.6.2) Anuk, Bops u
Baca cobupanu rpubnl. Bopa cobpan rpubos Ha 20% 6Gosbmme, yem AJMK, HO
Ha 20% wmenbime, wem Bacs. Ha ckombko mponentos Gombime Anuka cobpan
rpubos Bacs?

Bagauya 3.9.9. (Topozxckas ycrHas mMaremarwdeckas OJUMIIMAIA s 6—7
ksaccoB — 2004.6.2) Ouno uuciio yseauuuiu va 2%, a ppyroe — na 3%. Morsia
g cymma yBenmanThes Ha 5%7 (Uncia cunTarTes moJ0KUTEIbHBIMHI. )

3agaua 3.9.10. («Maremarnueckuii npasauuk»> — 2009.6.3) B napke pociu
JThT B KJIEHBL. Kiéros cpean aux 66110 60%. Becroii B mapke mocauim T,
mocjie 9ero KiaeéHoB crano 20%. A 0CeHbIo MOCaIuIN KJIEHDI, U KJIEHOB CTAJIO
caoBa 60%. Bo ckonmbKO pas yBeMYIHIOCHh KOJUYECTBO JEPEBLEB B MAPKE 3a
ron?

3agaya 3.9.11. (Typuup Apxumena — 2015.2) Ha szabrpak Masbun u
Kapscon emn kondersr, npudem Kapsicon cbenm Bce cBom kondernr, a Ma-
g Tonbko 20% ceomx korder. M3sectrno, aTo BMecTe oan chenn 80% Beex
KOH(ET, MMEBITUXCA Y HUX 0 3aBTPaKa. Y KOr0 W3 HUX [0 3aBTPAKA OBLIO
6oJbIIe KOH(MET U BO CKOILKO pa3?

Sagaua 3.9.12. (Typuup Apxumena — 2011.2) YV Peau B aueuuke na 10%
6onbme npoek, yem y Jlusel. Peqsa ucnpasun 10% ceonx nBoek, a Jlmza — 1%
cBomX. Y KOIO M3 HUX OCTAJIOCHh OOJIbIIE HEMCIIPABJIEHHBIX JIBOEK !

3azgaua 3.9.13. («Maremaruveckuit npazauux» — 2001.7.2) IIpuxona B Tup,
urpok BHOCHUT B Kaccy 100 py6ureit. [Tocse KaskI0ro yaaqHOro BRICTPEIa KOJIW-
9eCTBO ero JeHer ypeamanpaercs Ha 10%, a mocse Kaska0ro mpoMaxa — yMeHb-
mraercsd Ha 10%. MorJio jiu mocJie HeCKOJIbKUX BBICTPEJIOB Y UTPOKA OKA3aThCs
80 py6aeit 19 koneek?

Bagaga 3.9.14. («Maremarndeckuit npasaauk> — 1998.7.2) B Gamanosoit
pecirybiiiKe MPOITH BHIOOPHI B MAPJIAMEHT, B KOTOPOM yYaCTBOBAJIU BCE YKHU-
resin. Bee rosiocoBaBuiue 3a napruto «Mannapuny s1i00sat mangapusbl. Cpeau
rojiocoBasiux 3a apyrue napruun 90% me mobsat mangapunbl. CKOJIBKO MPO-
IIEHTOB T'OJIOCOB HabpaJja maprud «Mangapua» Ha BhIOOpax, eciau posHO 46%
KuTeneH ToOIT MAHIAPHHBI?

Bagaua 3.9.15. («Maremaruveckuil npasaauk» — 1991.7.3) B nauase ro-
Jla BUHTHKH, OIIYHTUKYA U TaedKH [IPOJABAJIUCh 0 OAUHAKOBOI meHe 1 py6ib
3a 1 kr. 27 despansa Bepxosubiit Coser CCCP npunsia 3aKOH O NOBBIMICHUH
1enbl Ha, BUATHKA Ha 50% n cavskennn nensr Ha, myaTrkr "a 50%. 28 dbespa-
a5 Bepxopabrit Coper PCOCP mpumsis 3aKOH O CHUKEHUHN IEeHBI Ha, BUHTHKA
Ha 50% u noBbinienuy 1eHb! Ha mmnyHTuky Ha 50%. Kakoit ToBap Oyaer cambim
JIOPOIMM U KakKOH CaMbIM JemEéBbIM B MapTe?
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3agaua 3.9.16. (Topojickas ycTHasg MaTeMaTudecKas OJUMNUALA Ijd 6—7
kyaccoB — 2014.7.4) B magasie rona B 7 Kilacce yumiuch 25 desnosek. Ilocie
TOrO, KaK TyZa HPUIILIH CEMEPO HOBEHbKUX, IPOIEHTHBIA COCTAB OTINIHUKOB
yBeauuuiica Ha 10 (eciu B Havase roga o 6w a%, To renepb — (a + 10)%).
CKOJIBKO Terepb OTJIMYHUKOB B Kjacce?

Bagava 3.9.17. (Topouckas ycrHas mareMarndeckas OJuMIuaza s 6—7
kyaccos — 2008.7.6) ToscTeiit Boimyck raszerst crout 30 pybieii, a ToHKuit —
nmerieyie. st IEHCHOHEPOB YCTAHOBJIEHA CKH/IKA HA OJHO W TO YK€ KOJIUYe-
CTBO MPOIIEHTOB HA, BCE Ta3€Thl, TOITOMY TOHKHUI BBIMYCK TOH K€ ra3eTbl OHU
mokymaior 3a 15 pybueit. I3BectHo, uTO B 7M1060M Ciaydae ra3era CTOUT Iie-
Jioe kosimgecTBo pybiieit. CKOJIbKO CTOMT TOHKAsi ra3era 6e3 CKUJIKU U CKOJIBKO
CTOUT TOJICTAs TA3€Ta JIJIsT TIEHCUOHEPOB?

Bagaga 3.9.18. (Topouckas ycrHasi mMareMarudeckas oJuMmuuaia s 6—7
kiaccos — 2010.6.8) Byparuno 3axonan ua Ilose Yymnec asa cauTka — 30J10-
TOI 1 cepeOpsiHbIii. B Te mHM, KOrma moroma Xopoiasi, 30J10TOH CJIUTOK YBeJIr-
gnsaerca "Ha 30%, a cepebpsubiii — wHa 20%. A B Te aHEM, KOrJa MOroga Iio-
Xas, 3070TOi cauTok ymenbmaercs Ha 30%, a cepebpsanbiii — na 20%. Yepes
HEJEJII0 OKA3AJI0Ch, 9TO OJIUH U3 CJUTKOB YBEJUYUIICS, & JIPYTOH YMEHBIIIHIICS.
CKoabKO JHEl ObLIa XOPOITas moroaa’

3agaua 3.9.19. (Topoxckas ycTHasg MaTeMaTWdecKas OJUMNUALA Ijd 6—7
kinaccoB — 2014.6.8) Baca mosioxkua Hekyio cymmy B pyoOiax B 6ank mog 20%
roaoBeixX. IleTs B3sm Apyryio cymmy B pyOsisix, mepeBés €€ B JOJIaphl U IO0-
noxun B Oank mog 10% romoeeix. 3a rog meHa OJHOrO Joiapa B pyO/Isx
ysenmamnach Ha 9,5%. Korma wepes rox Ierss nepesén cBoii Bknan B pyouiy,
TO OKa3ayioch, 4To 3a rox Baca u Ilers momyunanm onuHaKoBYIO MPHUOBIIL. Y
KOTO MepBOHAYaIbHO Oblia cymMma Oosbiiie — y Bacu nin y Iletu?

3agaun g cCaMOCTOATEILHOTO PEHIeHUs

3agayva 3.23. BykuHUCT IpOgaT KHATY, IPEIOCTABUB MOKYIATEII0 CKUIKY B
5% OT HeHbl, W B pe3yJabTare MOXy4YnI nMpuoslib B 14%. CKOIBKO MPOIEHTOR
MPUOBLIN MOy YnJT ObI TOPTOBEI, HE MPEIOCTABIISAS CKUIKY 7

3amaua 3.24. B nepsblii MecsIr IeHa Ha TOBap BO3POCJa HA 1 TPOIEit, a 3a
BTOpOit — Ha 300 rpormeit. Ilpu 3TOM 3a TEPBBI MecdIl IeHa YBEIUIAIACh HA
300%, a 3a Bropoit — na n%. Kakoii crana nena Topapa?
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10 Cwmecu m KOHIEHTpPAIIUU

Marepuana ajg pa3zdopa Ha 3aHATAN

KOHHGHTpaH,I/IH KaKOIr'o-TO BEIIECTBa B PaCTBOPE — 3TO OTHOHIEHNE MaCCbhl HJIA
06bEMa 3TOTO BEITIECTBA K Macce W 00hEMY BCero pacTBopa. Takme 3ajadun
MOTYT BCTPETUTHCSA KAaK B OJUMIHAIAX, Tak u B OI'9.

3agaua 3.10.1. B 10% pacTBOp KUCJIOTHI MACCOi 3 KI Jo0aBuan 1,8 Kr 9ucToi
BobI. UeMy cTasia paBHA KOHIEHTPAIUS PACTBOPa (B IPOIEHTaX)?

Pewenue. 3agada cCBOIUTCS K TOMY, 9TODBI HANTH OTHOIIEHUE MACCHI KHCTOTHI
K Macce pacrBopa. QdeBuiHO, 9TO KUCIOTHL B pactBope Oyaer: 3-0,1 = 0,3 kr
(B BOze KuUCJIOTBL HET), & Macca pacrBopa cocrasur 3 + 1,8 = 4,8 kr. Orcioza:

0,3
4,8

= 0,0625 = 6,25%.

PaccvoTpum errie oiH W3BECTHBIN MPUMED.

3agaga 3.10.2. Usom comepxkut 5% Brarm. Ero momy4aior w3 BWHOrpasa,
conepxkamtero 90% snarn. CKOJIBKO MOTPEOYyeTCst BAHOTPAIA, 9TOOBI IOy IATH
20 Kr usoma?

Pewenue. B npouecce 1nosydenusi u3ioMa B BUHOI'DAJIE YMEHBIIAETCH Macca
BJIATH, B TO BPEMs KaK Macca MSKOTH OCTaeTCst Hem3MeHHoi. B m3ioMe MakoTh
cocrapnsier 95% — 19/20 gacreit. B 20 Kr n3tomMa MSKOTH JOJIZKHO ObITh: 19/20-
20 = 19 kr, Ho 3tu 19 Kr Makoru GyJyT COCTaBJIATH B BUHOrpaje yxke 1/10
49acTh, TAKUM 0OPA30M BCEro BUHOrPaJa moHamoburcs: 19 - 10 = 190 kr. O

3amaua 3.10.3. Ecrb mBa crakama: OOMH C MOJIOKOM, IPyroi ¢ Bomoi. U3
[IEPBOIO IEPEJIMJIN JIOXKKY BO BTOPOIi, IIepeMellaii U IIePeJIMIN JIOKKY CMeCU
obparHo.

a) Yero GoJbliie: BOABI B CTaKaHE ¢ MOJIOKOM HJIH MOJIOKA B CTAKaHe C BOZOW?

6) Tor ke Boupoc, eciau onucanHyio npoueaypy nosropusiu 100 pas.

Pewenue. Ilycth 00bEM KaXKIOr0 W3 CTAKAHOB PABEH @, 3HAYNUT, CyMMAPHO
B HUX OyIeT HaXOAWTCS ¢ BOIABI W @ MOJIOKA. IlycTh B pe3ynbrare KakOro-To
YUCJIA OMEPAINiA, MOCJIe KOTOPHIX 00bEMBI PACTBOPOB B CTAKAHAX PABHBI, BOIBI
B CTAKaHe C MOJIOKOM OBLIO X, TOTJIa BOJbI B CTAKAHE C BOIOHN 4 — T, & MOJIOKA
B crakane ¢ Heil — a — (@ — x) = x. 3HAYUT, YKA3AHHDIE BbHIIIE BEJIMIUHDI

156



paBHBI KaK TOCJTEe OIHOMN omepamuu, Tak u mnocae 100, paBHO Kak W BOOOIIE
mocJie JTI000T0 YMC/Ia MPOU3BOIBHBIX ONepaluit 63 MpOJIMBaHMi, B PE3y/IbTaTEe
KOTOPBIX 00BEM KHIKOCTH B CTAKAHAX OCTAETCS PABHBIM. O

3amava 3.10.4. [To caygaro npa3auoBanus gas Cmexa /lxon u Usan npu-
roroBuu cebe 1mo KokTeitmo. JI>Kon cMeman a6J109HOe BapeHbe ¢ BUIIHEBHIM,
a IBan — abpuKOCOBOE ¢ BHHOTPAAHBIM. VI3BECTHO, YTO B A0JTOTHOM BapeHbE
COZIEPIKAHNE Caxapa BbIMIE, YeM B AOPUKOCOBOM, 8 B BUIITHEBOM — HYe€M B BHHO-
rpagaoM. MOXKHO Jin yTBEPKAATH, 910 J[:KOH mhET Oosiee CIagKuil KOKTEHIh?

Pewenue. Her, Tak yrBepKkIaTh Henb3s. Hampumep, myctb B si0JI09HOM Ba-
penbe cozepzkanue caxapa pasuo 100%, B abpukocosom — 90%, B BULIHEBOM
— 10%, a B Bunorpamuaom — 0%. Ilycrs dxxon B3an 1 kr g6a04noro u 9 Kr
BUITHEBOTO, a MBanm — 9 kr abpmkocoBoro n 1 Kr Buxorpaanoro. Torma moss
caxapa B cmecu JI>koHa OymeT paBHa

1-14+0,1-9
— =0,19
10 Y
a B cmecu lBana 0.9-94+0-1
b Ny s L
10 ’

O

JlemMma. Konmnenrparus aeficTByIONEro BemecTBa B CMECH 2 PACTBOPOB OyaeT
He MEHBITIe MEHBINeH W3 KOHIEHTPAIINi W He OOJIbIe OOMIBINel n3 KOHIIEHTPa-
Ui MCXOMHBIX PACTBOPOB, MPUYEM DPABEHCTBO IOCTHUTAETCS JIUIIL B CIIydae
PaBEHCTBA MCXOJHBIX KOHIEHTPAIIHIA.

dokazaTeabcTBo. IlycTh Macca cMemmBaeMbIX BEIECTB PaBHA a U b, a KOH-
[eHTpanmu T u y. Toraa KOHIEHTPAIHS JeHCTBYIONIErO BEIECTBA B UTOTOBOM
pacTBope OyIeT paBHA

ax + by
a+b
Ilycrs o < y, mOKaXKeM, 9TO 3Ta KOHIEHTPAIMSA He MEHbIIE T
b by —ax — b b(y —
ax + y_x:ax—ky ar —br _ (y x)>07
a+b a+b a+b

HPUYIEM PABEHCTBO JIOCTUTACTCS JIUIIb B CIy4Yae PABEHCTBA & U Y. AHAJIOIMYHO
JOKA3bIBAETCS OIEHKa CBEPXY.
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3amaBaJIbHUK

Bagaua 3.10.5. (Topouckas ycrHas mMareMarndeckas OoJuMIuaza s 6—7
kiacco — 2005.6.5) Byderuuk jenaer MoJ0YHO-BULIHEBBI KOKTEH/Ib, CMe-
ITUBast B MUKCEPE MOJIOKO U BUITHEBBIH COK. Mojtoko crout 20 pyb6ieii 3a guTp,
a BummHEBLIH cok — 30 pyOseii 3a auTp. VI3BeCTHO, YTO CTOMMOCTD MOJIOKA, 3a-
JINBAEMOr0 B MUKCED, PABHA CTOMMOCTH COKa, 3aJIuBaeMoro B Mukcep. CKOIBKO
CTOWT JIUTP MOJIOYHO—BHUIIHEBOrO KOKTEIs1?

Bagaga 3.10.6. (Mockosckas maremarudeckas onumnuana — 1994.8.1) Ko-
OTIEPATHB MOJIYyYAET SOJOYHBIN M BUHOTPAIHBIA COK B OJWHAKOBBIX OMIOHAX
U BBIMYCKAET si0JIOYHO-BUHOTPAIHBIN HAMMTOK B OJWHAKOBBLIX Oarkax. OmHOro
OnIoHa A0TOYHOrO COKA XBATaeT POBHO Ha 6 DAHOK HAMUTKA, a OTHOTO OMIOHA
BuHOrpasHoro — popao Ha 10. Korma peunenrypy HaluTKa M3MEHMJINA, OIHO-
ro Omgona g6JIOYHOrO COKA CTAJO XBATaTh POBHO HA b GaHOk HamuTka. Ha
CKOJIbKO DAHOK HaNNTKA XBATUT TENeph OJHOTO OMIOHA BUHOTPAIHOTO COKa?
(Harmrok BOmoit He pasbaBisercs.)

Bagaua 3.10.7. (Perunonasbhbiii sran osumnuaabl uM. Jleonapaa Ditiepa —
2011.8.3) Umetorca Tpu surpoBbix HGanku u Mepka o0bémom 100 mut. Ilepsas
6anka mycra, B0 Bropoii — 700 mu1 ciaaakoro vasi, B Tperbeit — 800 mur ciaz-
xoro 4asi. IIpu 3ToM BO BTOpOIt Oamke pacrBopeno 50 r caxapa, a B TpeTbheil
— 60 r caxapa. Pa3pemaercs mabpars u3 000l OAHKN TOJIHYIO MEPKY das
¥ TIEPeJINTh BECh ITOT Yaii B JIIOOYIO Apyryio Oanky. MOXKHO i HECKOJIBKUMU
TAKAMH TIEPeTUBAHUAMHA JOOUTHCS, YTOOBI IepBasg OaHKa ObLIa IMycTa, a KO-
JINYECTBO Caxapa BO BTOPOil HaHKe PaBHAJIOCH KOJUYECTBY CaXapa B TPETbei
OaHke?

3agadn g CAMOCTOATEIbHOTO PEIIeHIs

3amaua 3.25. Heckonabko mpy3eil BBIMAIM IO IETOH dalike Kode CO CJIUB-
kamu, npuaém Caina BB YeTBEPTYIO 9aCTh BCEX CJAMBOK U IIECTYIO YaCTb
Beero kode. Croubko Beero apyseir nuiu kode? (O6bém ualnek y Bcex oiu-
HAKOBBI, B OTJIMYKE OT KPEIOCTU Kode.)

3amaua 3.26. lmMeercsa aBe 9YaliKu, B TMEPBOil COMEPIKUTCS HEKOTOPOE KOJIN-
9ecTBO KOde, BO BTOPOil — TaKoe Ke KOJUIEeCTBO CIHBOK. Paspermraercs te-
peJIMBaTh HEKOTOPOE KOJIMYECTBO YKHUJIKOCTU U3 OJHON Yallku B APYryio (upu
9TOM 2KUJIKOCTH PABHOMEPHO LEPEeMeluBaoTes). MoKHO 1 ¢ 1OMOLIbIO Ta-
KHUX ONepanuii MOJIyYUTh B MEPBOI YalllKe JKUJIKOCTh, B KOTOPOH MPOIEHTHOE
CO/IepKaHUe CIUBOK OOJIbINIE, YeM BO BTOPO#?

3amava 3.27. /Ipa ciaBa maccoit 6 u 12 Kr, nMmerompe pa3IndHoe comeprKa-
HU€ CBUHIIA, PACIU/IN/IN, OTPE3aB OT KAaXKJIOr'0 MO KYCKY OJMHAKOBOM MaCCHI.
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Kaxaprit u3 3TUX KYCKOB CIJIABUJIM C OCTATKOM JIPYTOTO KYCKa, IMOCJE Tero
TIPOIEHTHOE COJIepyKaHWe CBWHIA B JIBYX CIJIaBaX CTajo paBHBbIM. Haitaure
MAaCChl KazKJI0TO U3 OTPE3AHHBIX KYCKOB.
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11 TIIporpeccuu m 3aKOHOMEPHOCTH

Marepuana ajg pa3zdopa Ha 3aHATAN

Iocaedosamenrvrocms — OYEHb BasKHOE IIOHATHE B MareMaTHKe. IIoKa Ham
JIOCTATOYHO 3HAThH, YTO TOCIEIOBATEIHBHOCTh — MHOYKECTBO JIEMEHTOB, IJIs
Ka’kKJIOTO W3 KOTOPBIX MOXKHO yKa3aTh €ro Homep. Hy’KHO OTanmdaTh no-
caedosamenvrocms OT mhodcecmea. Hanpumep, nycrb y Hac Gyzer mnocie-
nosarenbuocTh {4,2,8,5,7,1} (BO3MO)KHO, KTO-TO y3HaJ MUMPHI U3 MEePHO-
a3 1pobu %) B sT0ii mocnemoBaTeIbHOCTH COMEPKATCA SJTEMEHTBI MHOZKe-
cra {1,2,4,5,7,8}. D10 Ke MHOXKECTBO Mbl MOIIU Obl 3alMCATb U KaK

{1,4,8,5,7,2}. [locanenoBaTebHOCTD 2Ke UMEET CTPOrHi MOPSITOK CJIETOBAHMUS.

OObIYHO B 3aJa9aX 0 MATEMATHKE TOCJIEI0BATEILHOCTH MOIINHEHBI KaKOH-TO
soruke. Kiaccnmyeckumu 3a/1aqaMu HA 3Ty TEMY SBJISIOTCS «ITPOJIOJIZKUTE P>
WIN «HafiuTe 3aKOHOMEPHOCThy. Kakme ke u3 mocienoBareibHOCTel Hanbo-
Jsiee u3BecrHbl? IIpuBeném, 1noka 6e3 asiredpamyecKux MOAPOOHOCTEN, HEKOTO-
pble U3 HuX.

Omnpegnenenne 1. Apugmemuyeckas mpoepeccus — GUCIOBAS MOCIEIOBA-
TEeJbHOCTb, B KOTOPOI KaKJIbIi MOCIEAYIOIIUHA 3JIeMEHT OTJIMYaeTCd OT IpPe/ibl-
JLYLIEro Ha OJHY U Ty 2Ke BeJuduHy (wa2 Wil pasHocms MPOrPecCuu ).

Onpegenenne 2. [eomempuueckas npoepeccus — IUCIOBAST TOCJIEI0BATE b
HOCTb, B KOTOPO! KazKJbI MOCJIENYIONUNA 3JIEMEHT OTJIWYAETCA OT IpeablIy-
[IEr0 B OJJHO U TO YK€ YUCJIO Pa3 (3HaMeHamesb NPOrPECCHn ).

Onpenenenne 3. Pexyppenmuas nocaedosamesbHoCms — IOCJIEI0BATE b
HOCTB, B KOTOPOW KayKIBIN MOCTIEAYIONINIT JIEMEHT MOYKET ObITh BBHIYUCIEH U3

TIPEIbIIYIIIX.

O/tHOM U3 caAMBIX U3BECTHBIX PEKYPPEHTHBIX MOCIEIOBATEIbHOCTEH SIBJISIETCS
[IOCTIEIOBATETHbHOCTD “ucen PuboHauuu, COCTABICHHAS CJIEAYIOMEIM 00Pa30M:

Fo=0, Fi=1, Fuyo=Fy+F,.
JIjisl ICHOCTY BBITTHIIIEM TepBbIe 3JIeMEeHThI JaHHOi TMocIe10BaTe/LHOCTH!

0,1,1,2,3,5,8,13,21,34,55, ..

Ilomywmaiite, sBasitorcs Ju apudMeTHYeCKas ¢ TeOMeTPUYecKas Mpo-
rpeccust PEeKyPPEHTHBIMHU MOCIeI0BATEbHOCTAMU? A  MOC/IeI0BATETHEHOCTD

{4,2,8,5,7,1}7
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IITupoko m3BecTHA OIHA W3 JIETEHJ O BeawdaiinieMm maremMatnke @puapuxe
T'aycce, KoTOpOTO €mé nmpu KU3HU COBPEeMEHHWKM HazbIiBaau «Kopoab mare-
MAaTHKOB»: MaJIEHbKWii ['aycc HAXOAWUJICS B OJHOM IMOMEIIEHUU CO CTAPIITUMU
JIETbMHU U MTOCTOSHHO OTBJIEKAJI YIUTEJIsI BOIIPOCAMHE. Y 9UTEb PEIu 3aHATh
€ro Ha JJINTEJIbHOE BPeMs U JaJI eMy 33/a4y: YeMy PABHAETCHA CyMMa BCEX Ha-
TypasbHbIX unces or 1 10 100, Hamesch Ha TO, uTO ['aycc oCTaBUT ero B MOKOE.
Opnako, 'aycc nas orBet yake uepe3 MunyTy. OH paccyk/1aj Tak: MycTh CyMMa
s7eMeHTOB paBHa S. CyMMa 3/IeMeHTOB TaKOil ¥Ke 110CJIe0BATEIbHOCTH, 3aIIU-
CaHHOI B OOpaTHOM TOpsKe, Ta ke camasz. Hamuimem mocsemnoBaTesrbHOCTH
JIPYT IO, IPYTOM U CJIOXKHM HX:

1+ 2 4+ 3 4+ ... 4+ 989 + 99 + 100 = S5

100 + 9 + 98 4+ ... + 3 + 2 + 1 = 5

101 4+ 101 + 1001 + ... + 101 4+ 101 + 101 = 25,
100 pa3

orkyma 25 = 101 - 100 u S = 5050.

Wmu, 910 TO K€ — CyMMa MepPBOro M MOCJETHErO JIEMEHTA Psijia, BTOPOTO U
[IPE/IIIOCJIETHETO, & TAK2KE CyMMBbI BCEX CUMMETPHYHbBIX 11ap OyayT pasHbI, a,
3Has KOJWYECTBO Map, MOCYNUTATH CYMMY BCETO psAJ/Ia HECJTOKHO.

OTa XKe uies JEKUT B OCHOBE HAXOXKIEHUsI CYMMBbI JII000# apudmerndeckoi
[IPOI'PECCUN.

N3BecTHO, uT0 ApxuMesy ObLIT M3BECTEH CJIEIYIONIUI CITOCOD HAXOXKIEHUS CyM-
MBI OECKOHEYHOI yObIBAIOIIE reoOMeTpUYecKoi mporpeccuu. Haiiném, demy
paBHa cyMMa:

11
S=>4— ..‘4,
1T
1
1S=1+(3+ 5+ );
4S=1+5,

1
S=-.

3

A rernepb pemuM HECKOIBKO 3a/1a4, rie TpedyeTcs HallTh KaKyo-HUOYIb 3aK0-
HOMEPHOCTb.

3agaua 3.11.1. (O6bemuHéHHAS MEXKBY30BCKAs MATEMATHIECKAST OJTMMITHAIA
mKoIbHIKOB — 2017.11.1)

12+15+21—|—24+ +48+51
18 27 54
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Pewenue. Jannas 3ama4ua ObLIa JaHa HA OTHON M3 MEPEIHEBBIX OJIMMITHAT 33
11 kjacc, u HanOOJIbITHE 3ATPY/IHEHUS ¥ YIACTHAKOB BBI3BAJIO HE YIIPOIIEHIE
[IOJIyYEeHHOM JpoOH, a IMOHUMAaHKE, 4TO K€ CKPBITO 33 TPOETOUYHMEM. 3aMETHUM,
9TO, €CJIM MBI COEJMHUM UHCIA OT MEHBINEro K OObIIEeMY, TO MbI IOy 9IUM,
9TO KaXKJble 2 COCENHHX UHUCJIA OTJAIAIOTCA Ha 3, U CTPEJIOYKH 00pa3yioT
TIOBTOPSAIOIINICA TeOMETPUIECKUH y30P.

X\ s\ P\
12 415, 21 + 24, ., 48 + 51
18<—J+ 27eJ+ + 54eJ

Tenepb MBI MOZKEM 3alluCaTh JAHHOE BbIPDazKEHHE IMEJTUKOM:

12+15+21+24+30+33+39+42+48+51 B
18 27 36 45 54

_4—|—5+7—|—8 10+11+13—|—14 16 +17

6 9 12 15 18
6-2)+(6-1) (9-2)+(9—1 18— 2) + (18 — 1
R B B ES R WL B EYC B
—2- %+2—%+ +2—%=2-5—(%+%+..+%)=
e )

A kak HaiiTu perenue mpuMepa, €CIi HaM HE XOYEeTCsl PACHUCHIBATH BCE IO
neiicrBuam?
3amayva 3.11.2. Uemy paBHa cymma:

1 1 1 1

T2 e 3T T 20w

Pewenue. Jlerko yBumeTs, 9TO

1 1 1
c-(x4+1) z z+1
Torna
1 1 1 1 B
T2 23 34 T 20172018
2 2 3 3 4 2017 2018
B 1 2017
© 2018 2018°
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3amadga 3.11.3. Korma @poao Barrusc momésn B mKoIry, OOTaThIi TOCIEe MPHU-
KJIIOYEHUsT TyJa U 00parHo, Buipbo mooberan eMmy MOJApUTh HA OKOHYAHUE
mepBoro Kaacca 1 MOHETY, Ha OKOHYAHKE BTOPOrO — 2 MOHETHI, HA OKOHYAHUE
Tperbero — 4 MoHeTbl, u Tak gasnee. K okoHgaHuio mKoabl poso mosydusi B
cymme 65535 moner. CkosibKO KiaaccoB 3akonuni ®poao?

Pewenrue. Permmum cragasa 6osiee 00IMy0 33129y O HAXOXKIEHUHM CYMMBbI TT€D-
BBIX 7 UJIEHOB T€OMETPHUYIecKoil mporpeccun 1,2,4,...,2™:

Sp=1+2+4+...+2"
25, =24+4+...+2" 42+,

Borurs u3 BTOpOro meproe, MOy YIHUM:
S, =2t —1.

Ionboponm HaiiméM moxomgmee n. YuursBas, aro 65536 = 2911 ®pomo 3a-
KoHumia 15 Kjaccos. O

I/IHOF,H& Tpu penieHnun 3aJa9 Ha CYMMY DAZla MOTYT MTPUTOAUTHCA U T€OMETPN-
JecKue COOOPAKEHUSI.

Bapgaua 3.11.4. Yemy paBHA cymMMa BceX HEUSTHBIX umcea or 1 1o (2n — 1)7

Pewenue. JIoKazKeM, 9TO 3Ta CyMMa paBHa n’. PECYHOK HIIIOCTPHPYET pe-

IIeHHUE: 1-W YrOJIOK COEPKUT 27 — 1 KJIeTKy, a CyMMapHas UX IJIONIAIb PABHA

n?.

n—1
=11
n
n—1
n
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3amaBaJIbHUK

3agava 3.11.5. (Myunununasnbubiii 3ran Beepoccuiickoil oimMumuaibl 1IKoJb-
nukoB — 2011/2012.11.1) Beckoneunas Bospacramowas apudpMernieckas 1po-
Ipeccusi TAaKOBA, YTO MPOUW3BEICHNE KAXKIBIX JIBYX PA3JIUYHBIX €€ UJIEHOB —
TaK»Ke 9JIeH 3TO# mporpeccnn. JIoKaxKuTe, 9TO BCe €€ YIEHbl — IeJIble 9hCJIa.

Bagaua 3.11.6. (Typuup nm. Jlomonocosa — 1982.04) a) /TaHo rrecTsh HATY-
panmbHBIX uucen. Bee orn pasnuanst u naior B cymme 22, Haditn 9tn wncna u
JIOKa3aTh, 9TO APYTUX HET.

6) Tor e Bonpoc npo 100 uuces, naomux B cymme 5051.

3agauga 3.11.7. («Maremarnueckuii npa3auuky — 1993.6.1) Unomnanersuun
co 3Be3z6r Tay Kura, npusieres va 3eMJIi0 B MOHEIEILHUK, BOCKIUKHYI: «Als.
Bo Bropruk o BoCcKIUKHYI: «AY!» B cpeny — «AY VYAl B ueTrBepr — «AYY-
AVAAV!s. Yro on BocknuKHET B cyOOOTY?

3agaua 3.11.8. (Typuup um. Jlomonocosa — 1999.02) Ha xuieruaroii 6ymare
HapucoBaHa (PUrypa: B BEPXHEM Psjly — OJHA KJETOYKA, BO BTOPOM CBEPXY —
TPW KJIETOYKH, B CICAYIOMIEM PALy — 5 KJIETOYeK, W T. .., BCETO PAIOB — 7.
JokaxkuTe, 9T0 O0IIEE YUCIIO KJIETOUEK €CTh KBAAPAT HEKOTOPOrO YUCIA.

3agaun g cCaMOCTOATEILHOTO PEHIeHUS

Bagaua 3.28. Haiiaure cymmy mudp Beex narypasibubix ducesa or 1 g0 109,
Bagaua 3.29. Yemy pasua cymma: 1+ 2018 + 20182 + ... + 2018™.

3amayva 3.30. Uemy paBHa cymma:

1 1
s+t

1
+2~4 4-6 '”+2016-2018'

| —

164



12 HepaBeHCTBa B TEKCTOBBIX 3a/1a9aX

Marepuana ajg pa3zdopa Ha 3aHATAN

JlanHblit KBAHT MOCBSINEH 33/1a9aM, B KOTOPBIX YCJIOBAS MOI'YT OBbITH 3ammca-
HBI C TIOMOIIIHIO CUCTEM YPaBHEHUH M HepaBeHCTB. HEeKOTOphIE pacCMOTpEHHbBIE
HEPABEHCTBA, MOT'YT OBITH peIneHbl 0€3 CIenuaIbHbIX 3HAHUI, TOJIBKO C TIOMO-
IHI0 HEKOTOPBIX JIOTUYECKUX IEePEXO0/I0B.

3agaua 3.12.1. (Topoxckas ycTHasg MaTeMaTWdecKas OJUMNUATA Iad 6—7
kimaccos — 2014.6.3) Ha pyccko-dpaniry3ckoii BcTpede He ObLIO IpeICTaBy-
Teneit apyrux crpad. CyMMmapHOe KOJUYIeCTBO JAeHer y (bpaHiy30B 0Ka3aI0Ch
00JIbIIE CyMMapPHOIO KOJIMYECTBA JIEHEr Y POCCUSH, U CyMMapHOE KOJIMYECTBO
JIEHEr' y 2KEHIIMH O0Ka3aJ0Ch DOJIblIe CyMMAPHOIO KOJIMYECTBA JEHEr y My2K-
ynn. Q0sA3aTEIHHO JIM HA BCTpede Obia (hpaHIlyKeHKA!

Pewenue. Paccmorpum, 910 ObLTO OBI, €cyi ObI HA BCTPede He OBbLIO (hPAHILY-
xeHOK. Torma Bce YKEHIUHBI Ha, BCTpeYe — poccusiuku. Ho cymMmMapHoe KOJu-
9€CTBO JEHEr y XKEHIIUH OOJIbITIe CyMMAaPHOrO KOJUIECTBA JEHEr y MYKUWH, TO
€CTb, KOJIMIECTBO JIEHET y YKeHInH 3 Poccuu O0IbIe, 9eM KOIMIeCTBO JAeHer
y poccuiickux u (ppaHIly3CKUX MyzKIMH BMECTE B3sThIX, YTO He MeHbIle (PaBHO
B CJlydae, ecu y POCCUACKUX MY?KUUH HET JEHEr), YeM KOJMYECTBO JIEHEr y
Bcex (DPAHITY3CKUX MY3KUYUH, 9TO PABHO KOJUYIECTBY JIEHET Y BCEX (DPAHILY30B.
Taxum 06pa30M, KOJTUIECTBO JE€HET Y POCCUICKUX KEHIIUH MPEBBINIAET KOJIM-
YEeCTBO JIeHEer y BceX (DpaHIly30B, KOJIUIECTBO JIEHET Y KOTOPBIX 110 yCJIOBHIO
MIPEBBIMIAET KOJIUIECTBO IeHer y poccusd. Takas curyarins ObL1a ObI BO3MOXKHA,
TOJIBKO €CJI Obl y POCCHUCKUX MYZKIHH ObLITO ObI OTPHUIIATETHHOE KOJTHIECTBO
JIEHET, HO B OJIAMIINA/IAX [10 MATEMATUKE TAKUE CJIydad OObIYHO HEBO3MOXKHBI.
Takum 06pa3oM, Ha BCTpEUYE HE MOXKET HE OBITH (DPAHILYKEHOK. O

HepaBeH(:TBa MOTYT BO3HUKATH U B 3aJa4aX Ha ABUXKEHUE, HATIPUMED.

Bagaga 3.12.2. Camonér (¢ coberBeHnOi cKopocTbio 500 KM/49ac) mposeresn
or Kpokorpazga 10 Bobporpaga nu o6paTHO B BETPEHYIO MIOrOLy CO CKOPOCTHIO
Berpa 100 kM /9ac. Ha ciemyrommii 1eHb OH MOBTOPWJI TOT JKe peiic B 6e3Ber-
penHyio noroay. B oboux ciydasx mBUTATEIN CAMOJIETA PA3BUBAJIHU OJUHAKO-
BYIO MOIIHOCTH. B Kakoit neHb OH moTpaTus 00JbIlle BpeMeH! Ha MOJIET?!

Pewenue. Ilycts paccrosame or Kpokorpasa mo Bobporpasga pasao X kujio-
MeTpoB. Torma B BETPEHYIO MTOTOIY B OAHY CTOPOHY CAMOJIET JIeTesT 4)0{—0 4acoB,

a B obparHyio — GXW 4acoB, YTO BMECTE COCTABJIAET

11 1
) X=—.X .
(400 + 600) 940 1ACOP
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B Ge3BerpenHyio MOroy B OHY CTOPOHY CaMOJET TPATUT

CTaByIseT 5is - X YacoB B 06a KOHIIA.

X
500 qaCoOB, 9YTO CO-

Tak kak ﬁ > ﬁ, caMoJIET TTOTpATHI OOJIbIIe BPEMEHH Ha IOJIET B IEPBbIi
JI€Hb. O

Bagaga 3.12.3. 13 cra crygenros @YIIM M®TU na uepsom sx3amene (110
Kypcy obmeil hbu3nKn) TOMYInIN OTINYHBIE W XOPOITne olleHKN 80 4YesioBexk,
HA BTOPOM 3K3aMeHe (110 MaTeMaTHYeCKOMYy aHAJIU3y) — 72, a HA TPEeTbeM
(mo anamuTHYeckoit reoMerpun)— 60. KakuM MokeT ObITh HANMEHBIIEe YHCI0
CTYZIEHTOB, TIOJIy YUBILIUX OTJIMYHBIE U XOPOIIKE OLEHKH (TO eCTh, TeX, KTO OyIer
LOJIyYaTh CTUIEHIMIO B CJIE/LYIOLIEM CEMECTPE) HA BCEX TPEX IK3aMEHAX?!

Pewenue. 3aMeTvM, 9TO 9UCIIO JIIOJEH, TOJIYYUBINNX OIEHKHU, HE TTPEBOCXO/IsI-
e 3, paao 100 — 80 = 20; 100 — 72 = 28; 100 — 60 = 40 va 1, 2 u 3
sK3aMeHe coorBercTBeHHO. TakuM 06pa3oM, ObIIee YUC/I0 «TPOEYHUKOB> (T. €.
JIOJIeli, UMEIOIUX XOTs Obl 33 OZMH 9K3aMEH OLIEHKY He BbIllle 3) He [IPEBOCXO-
uT 20428440 = 88, 3HAUUT, «XOPOLUINCTOB» FAPAHTUPOBAHHO HE MeHbIe 12,
IIycTs mepBbIil 3K3aMeH XOPOoITo caan cTyneHTs ¢ 21 mo 100, BTopoii 3K3aMeH
—c¢ 1m0 20 u ¢ 49 o 100, Tperuit — ¢ 1 mo 48 u ¢ 89 mo 100. Jlerko yoeaurnes,
YTO B TAKOM CJIy4ae MX 9ncjao Oyrer paBHO 12. U

3amadga 3.12.4. OK0JIO JIOTHHBI TTOCAXKEHBI JIUIBI U IyObl, IPUIEM 00IIIee Ux
komugectBo Gombine 14. Ecnu ysenwaursh BABOE KOJUYECTBO JIWI, a KOJIAYIE-
crBO ay6oB yBesmunTh HA 18, TO ny6oB cramer Gosbine, dem Juil. Eciau ke
YBEJIMYUTH BIIBOE KOJIMYECTBO JyOOB, HE M3MEHssl KOJIMIECTBA JIUIL, TO JIUI BCE
paBHO Oyzer Oosbiie, yem ay6oB. CKOJIBKO JIMM M CKOJBKO AyOOB PAaCTET y
TJIOTHHBI?

Pewenue. O6o3uadum gucyio aun u aybos 3a [ u d coorBercrBento. U3 yciio-
BUSI:

l+d> 14,
d+ 18 > 21,
[ > 2d.

Eciu a u b — mensre wucna, o a > b < a > b+ 1. Ilepenummem ycioBue ¢
YYIE€TOM 3TOr0 COOOPAXKEHMUST:

[+

d 9,
d+18
l

ARV}

1
20+ 1,
2d + 1.
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CJ105XUB BCE 3TH HEPABEHCTBA, moayunm: 18 > 17. 3uauuT, 1mb0O BCe OHU 00Opa-
IIAIOTCS B PABEHCTBA, JIMOO OOPAIAIOTCA B PABEHCTBA 2 M3 HUX, & B TPETHEM
IPEBOCXOICTBO JIEBOM JacTH HaI MpaBoii paBHo 1. IlepBoriit caydaii He peaansy-
ercs, mockosibKy Torga l = 15—d, 15—d =2d+1,d = 13—4. Jlerko moHsATH, YTO
HEeOOXOIUMO, 9TOOBI HMEHHO [TIEPBOE HEPABEHCTBO HE 00OPAIAIOCh B PABEHCTBO.

Torma [ =11, d = 5. O

3ajaBaJIbHUK

3agaua 3.12.5. (Topojckas ycTHasg MaTeMaTWdecKas OJUMNUALA Ijasd 6—7
kimaccos — 2003.6.1) Kaccup nponas Bce GUIETI B IEPBBI P KAHOTEATPA,
npuaéM 1Mo OmubKe Ha OJHO W3 MECT ObLIO MpomaHo aBa Ousera. Cymma HO-
MepOB MeCT Ha Bcex 3tmx Omierax pasHa 857. Ha kakoe mecro mpomano nBa
Ousera?

Bagaua 3.12.6. (Topouckas ycrHas mareMarndeckas oJuMnuaza s 6—7
knaccos — 2017.6.1;7.1) B Crpane nypakos xoaar Mmouwersr B 1, 2, 3, ..., 19, 20
combno (apyrux mer). ¥ Byparuuo 6bi1a ogaa Monera. OH Kyl MOPOXKEHOE
¥ TOJIy 9rj1 Oy MoHeTy caadu. CHOBa KyuJI TAKOE XK€ MOPOKEHOE U MOJIY IUJT
cIady TpeMs MOHETaMH PA3HOT0 JOCTOMHCTBA. BypaTnHO XOTeT KyIuTh TPEThe
TaKoe K€ MOPOXKEHOe, HO AeHer He XBaTuio. CKOJIbKO CTOUT MOPOXKEHOe?

Bagaua 3.12.7. (Topoxuckas ycrHas mMareMarndeckas oJuMnuaza s 6—7
kyaccoB — 2016.7.2) B komuare y [Tanst Kapsio Ha Kax 10l crene BUCAT 4achl,
NpuuéM OHU BCE MOKA3BIBAIOT HEBEDHOE BPEMsi: TIEPBBIE YaChI OIMMUOAIOTCS HA
2 MWHYTBI, BTOPble — Ha, 3 MUHYTHI, TDETbY — HA 4 MUHYTHI U 9ETBEPTHIE —
ua 5 munyTt. Oanax e [lama Kapso, Bexoas Ha yauily, peniu y3HaTh TOYHOE
BpeMs U yBHUEJ TaKue mokasanus gacos: 14:54, 14:57, 15:02 u 15:03. Ilomorure
ITame Kapsio onpenenuTs TOIHOE BpeMsI.

Bagaua 3.12.8. (Topouckas ycrHas mareMarndeckas oJuMnuaia s 6—7
kaaccos — 2012.7.2) Ha kapre o603navennt 4 nepesuu: A, B, C u D, coepmunén-
HbIE TpONUHKAMK (C PUCYHOK). B cnpaBounuke yKa3aHo, 94TO Ha MapIIPyTax
A—B—Cwu B—C—D ecrb no 10 koano6un, va mapuipyre A— B — D konmobun
22, a na mapmipyre A — D — B kongobun 45. Typucrst xorar gobparbes u3 A
B D Tak, 9To0bI HA UX MyTH OBLIO KAK MOXKHO MeHbIme KoimoouH. ITo kakomy
MapILIPYTy UM HAJIO JIBUTATHCS !
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Bagaua 3.12.9. («Maremaruuecknii npasanuk» — 2006.6.3) Cama npurna-
cun Ilerio B rocru, ckazas, uro xkuBéT B 10-M noabesne B ksaprupe Ne333, a
9Tak cKasarb 3a0bL1. Ilomoiias kK momy, Ilers oOHAPYXKHI, 9TO OM [I€BSITH-
sraxkubiit. Ha kakoii arax emy ciemyer nogaathes? (Ha Kaxk oM sTaxke 9ucio
KBAPTHUD OJMHAKOBO, HOMEPA, KBAPTHUD B JOME€ HAUUHAIOTCH C € MHUIIbI. )

Bagaua 3.12.10. («Maremarndeckuit npasganks — 2001.6.3) Haramra n Ue-
HA KyMWIHA [0 OJIMHAKOBOM KOPOOKEe Yasi B MakeTHKaX. VI3BeCTHO, 9YTO OIHOTO
MAKETUKA XBATAET HA JBE WU TPH YaIIKK das. IToi Kopobku Harare xparuio
Ha 41 gamky vas, a Unne — na 58. CKOJIBKO IAKETUKOB ObLIO B KOPOOKE?

Bagaga 3.12.11. («Maremaruyeckuil upazauuky> — 1997.6.3;7.4) B kopsuue
gexar 30 TpubOB — pPBIKUKOB U Tpy3aeil. VI3BecTHo, uTO cpemu mro0bx 12
rpuOOB MMEETCs XOTS Obl OJIUH PHIKUK, & cpeau J0bx 20 rpuboB — x0T ObI
ouH rpy3/b. CKOMBKO PHIKHUKOB U CKOJBKO TPy3/eil B Kop3uHe?

Bagaua 3.12.12. (Topoackas ycTHas MareMarudyecKas oJuMnuana s 6—7
kyaccoB — 2011.6.3) Bouiebubiv cauTaeTcss MOMEHT, B KOTOPBIN YUC/IO MUHYT
Ha JIEKTPOHHBIX 9aCaX COBIAAET C IUCJAOM IACOB., UTOOBI CBAPUTDH BOJIIIIEOHOE
3eJIb€, ero HAJI0 U MOCTABUTH HA OTOHb, U CHATH C OTHS B BOJIIIEOHBIE MOMEHTHI.
A 49T06BI OHO TIOJIYYHJIOCH BKYCHBIM, €O HaJI0 BAPUTH OT TOJYTOPa JIO JABYX
gacoB. CKOIBKO BPEMEHU BaPHUTCsl BKYCHOE BOJIIEOHOE 3embe?

Bagaua 3.12.13. (Topoxckas ycrHas MareMarudyecKas oJuMnuana s 6—7
kiaccoB — 2006.6.3) Ilsrepo apyseii ckunyuch Ha 10KynKy. Moxer ju oka-
3aTbCsd TaK, 4TO JIIOObIE JBa JApyra B CyMMe BHEC/IU MEHEe TPETU CTOUMOCTHU
MOKYTIKH?

3agaua 3.12.14. («Maremaruyeckuii npaszaauk»> — 2001.7.3) s mocTpoii-
KH THUIOBOTO JIOMa HE XBATAJO MeCTa. ADPXUTEKTOP M3MEHWJI TMPOEKT: yOpas
JIBa MOAbE3A U J00aBU/I TPU 3TaxKa. IIpu 3TOM KOJIMYECTBO KBAPTUP YBEJIH-
yuiock. OH 00paoBaJiCsa U pelu yoOpars emgé ABa 1oAbe31a U J00aBUTh eIl
TpH dTazka. MOIJIo Jii 1IPY 3TOM KBAPTUP CTAThb JIA2KE MEHbILE, YeM B THUIIOBOM
npoekte? (B KaxKI0M TOIbE3/IE OIMHAKOBOE YUCIIO STAYKeH U HA BCEX ITAKAX
BO BCEX MOIbE37aX OJUHAKOBOE YUCJIO KBAPTUD.)

Bagaua 3.12.15. (Typuup Apxumena — 2016.3) Bacsa u Ilers 3axymainu 1o 5
HaTypaTbHBIX dnces, MpudéM Bce 10 3ayMaHHbBIX YUCETT OKA3ATINCHh PA3TAIHBI-
mu. Cpenree apudmerndeckoe qnces BacuHOro HaboOpa paBHO HAUOOJIBIIEMY
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qucay Ilermnoro mabopa. Moxker jin cpennee apudmerndeckoe uucen [lern-
HOTO HAOOPa OBITH PABHO:

a) HauMenbleMmy unciy Bacunoro nabopa;
6) naubosbemy uucsy Bacunoro nabopa?

Bamaga 3.12.16. (Topojckas ycrHas MareMaTu4ecKas OJMMIUAIa Ayt 6—7
kyaccoB — 2009.7.3) Ilérp Ilerposuu u Usan VBanoBuY exaau BMECTE B T10-
e3ze. Kaxaprit u3 HEUX CHAYAIa CMOTPEN B OKHO, TOTOM YHWTAJI Ta3eTy, OTOM
pasraabIiBasl KPpOCCBOpI U 1o, KoHer it daii. Tombko y Ilerpa IlerpoBuda Ha
KaXK/10€ CJIe/IyIOIIee 3aHITHE YXOAUIO BABOE OOJIbIlle BPEMEHH, YEM Ha IIPEIbI-
aymee, a y UBana BanoBuda — B 4 pasa. Hagaiu cmorperh B OKHO OHH
OTHOBPEMEHHO ¥ KOHYWJIN MUTH 4Yail Takxke omHoBpemeHHO. UTo memasn TIéTp
IlerpoBud, korga ean VBanoBuY mpUCTYTHI K KPOCCBOPIY !

Bagaua 3.12.17. (Topoackas ycTHas MaTeMaTHIecKas OJUMIUALA Ijid 6—7
kiaccoB — 2016.6.4) B ksacce yuarcs 27 4yesioBeK, HO Ha YPOK (DU3KYIILTYDPbI
MPUIILIA HE BCE. Y YUTEJIb PA3OUIT IPUIIEINNX HA ABE PABHBIE 110 YUCICHHOCTU
KOMaH/IbI /iyid urpbl B nuonepbos. Ilpu sTom B mepBoit Komane ObLIa MMOJIO-
BUHA BCEX MPUIIEINTUX MAJIBYUKOB U TPETh BCEX MPUINEIININX JTEBOYEK, a BO
BTOPOI — MOJIOBUHA, BCEX MPHUIIEIIINAX JEBOYEK U YETBEPTH BCEX MPUIIIEIIINX
MaapaukoB. OcTasbHble mpuimeainune pedara noMoraan CyauTh. CKOMBKO Mo-
MOIITHUKOB MOTJIO OBITH y CyIbu?

Bagaua 3.12.18. (Topoickas ycrHas MareMaruyecKas oJuMnuana s 6—7
kyaccoB — 2013.6.4) Eciu kaxx10ii 1€BOYKe JATh 110 OAHOMN LIOKOJIAIKE, & KaXK-
JIOMY MaJIBYUKY TIO JIBE, TO TIOKOJAIOK XBATHUT. A ecm KaxKIOMy MaJIbunKy
JaTh IO OJHOH IIOKOJI3JIKe, a KaxKJOH JIeBOYKe IO JIBe, TO MX He XBaTUT. A
€CJIM JIeBOYKAM HE JaBaTh BOOOIIE, TO XBATUT JIM KAXKJIOMY MAaJIBIUKY 110 TPU
IIOKOJAIKA !

Bagauya 3.12.19. («Maremaruyeckuii npasauuk» — 2010.7.4) B xoukypce
nenns ydacrsoBanu Ileryx, Bopona m Kykymrka. Kaxmprit <ien xkiopu mpo-
TOJIOCOBAJT 38 OJTHOTO W3 TPEX mcrnoauuTeseit. Iarem momgcanTan, 9To B KIOpH
6bL10 59 cymeit, mpuuénm 3a [leryxa u Bopony Ob110 B cymMMe oaH0 15 TOI0COB,
3a Bopony m Kykymky — 18 romocos, 3a Kykymiky u Ileryxa — 20 romocos.
JlgTen canTaeT miIoXo, HO KayK/0€e M3 YeThIPEX HA3BAHHBIX WM 9YHCE OTJIMYa-
ercs OT MpaBUILHOrO He Oosee yem Ha 13. CKOIBKO Cyzeil IporoaocoBaim 3a
Bopouny?

3amaga 3.12.20. («Maremaruuecknit npasanuk> — 1993.6.5) Hsus Pénop,
ko1 Marpocknun, lllapuk n moutanbon [leuknn cugar na ckameitke. Ecim Ila-
PUK, CHAAIINI CIIpaBa OT BCeX, caaeT Mexay dsaneit ®EopoM m KOTOM, TO KOT
cTaHeT KpaifiHuM cieBa. B KakoM mOpsiike OHU CHIAT?

Bagaua 3.12.21. (Topoxckas ycTHas MareMarudyecKas oJuMnuana s 6—7
kiaccoB — 2008.6.5) ¥V naubt Kapsio ecrs 130 gomeuek. 113 5 nomedex on mo-
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ZKET CJIeJIATh UTPYIIEIHYI0 MEJIbHUILY, U3 7 JOIIeUeK — Mapoxo, u3 14 goredex
— camosiét. Camonér crout 19 3070THIX, TAPOXOd, — 8 30JI0THIX, MEJILHUIIA, —
6 30m0TBIX. Kakoe HanbosbIIee KOJIUIECTBO 30JI0THIX MOXKET 3apaboTarh marma
Kapimo?

Bagava 3.12.22. (Topouckas ycrHas MareMarddyeckas oJuMnuana s 6—7
kymaccos — 2009.7.5) Amu—Bab6a u 40 pa36oiiHukos geaT g00bray. JIenéx cau-
TAETCs CIIPABEJINBBIM, ecyin JII0ObIM 30 yIacTHHKAM JOCTAETCS B CyMME HE Me-
Hee nosIoBUHBL 1o0ban. Kakada HanbosbImada 10ad MoXKeT ngocrtarbeda Anmm—Babe
IIPU CIIPABEIJINBOM Jejexke?

3agaua 3.12.23. («Maremaruueckuii mpazaauk»> — 1994.6.6) Bea ceMbst BbI-
MUJIa TI0 TOJIHOIM darmke Kode ¢ MOJOKOM, mpuuéMm Kars BBIMNIa JeTBepTh
BCEro MOJIOKA W MIECTYIO 9acTh Bcero kode. CKOMBKO 9€/I0BEK B CEMbe?

Bagaua 3.12.24. (Topoxckas ycrHas MareMaruyecKas OJUMIUana s 6—7
kiacco — 2003.6.6) Ha kaxaom kusiomerpe mexy cénamu Mapbuno u Po-
IIIAHO CTOUT CTOJIO C TAOJINYKOM, HA OJHON CTOPOHE KOTOPOIl HATTMCAHO PacCTO-
sume 10 Mapbuno, Ha Apyroit — paccrogaue 10 Poruao. OcranaBanBasch y
KaXK10ro cTos10a, BoOMK 3aMeTwI, 9T0 €C/u CJA0KUTH BCE UM PHI, 3aNCAHHBIE
Ha obewx croponax tabsnyuku, To nosayuurcd 13. Haiiaure paccrosinue mexmy
céjlaMu.

3agaua 3.12.25. (Topoackas ycTHas MATEMAaTHYECKas OJUMIUANA IJisd 6—7
kyaccoB — 2016.6.7) Bacs KuBET B MHONOKBAPTUPHOM JOMe. B KasKI0M MO/Ib-
€37le IOMa OMHAKOBOE KOJIMYECTBO ITAKEH, HA KAXKIOM ITAXKE IO UEThIPE
KBapTUPBI, KayK/1asd KBAPTHUPa WMEET OIHO-, JBY- WM TPEX3HATHBIA HOMEDP.
Baca 3amerwsi, 9TO KOJIHUYIECTBO KBAPTHP C ABY3HAYHBIM HOMEPOM y HErO B
LObE3JIE B JECATh Pa3 00JIbIIE KOJUIECTBA HONbe310B B gome. CKOJIbKO BCe-
0 KBapPTUD MOXKET ObITH B 3TOM JoMe?

Bagaua 3.12.26. (Iopoickas ycTHas MaTeMaTudyecKas OJUMIUaa Ijisd 6—7
kiaccoB — 2006.6.7) Mubsa Mypomer, moMuutT, 410 HA TO, YTOOBI HEATPAIU30-
BaTb 10-TOJIOBOTO OTHEJBIMIAIIETO APAKOHA, JOCTATOYHO YETHIPEX OTHETYIIIH-
Tesnel. A 11 Toro, 4ToObl HEHTPAIN30BATh 16-TOJIOBOTO IPAKOHA, JOCTATOTHO
cemu orueryiuTeseii. Kakoe HanMeHbIee KOJIM4IeCTBO OTHETYIITUTEEH HY KHO
JIJIsI TOTO, 9YTOOBI HEHTPAIN30BATH 19-TOJIOBOrO IpakoHa?

Bagaua 3.12.27. (Topouckas ycrHas MareMaruyecKas oJuMnuazna s 6—7
kiaccoB — 2006.7.6) Ha cuopruBHOM npasiHuKe yYEeHUKU CeIbMbIX KJIACCOB
mapaMu COPEBHOBAJINCH B Oere mo ciaeayrommM mpaswiaMm. [1o kKomamme nBa
JeJIOBEKa HAYMHAIOT OEXKATh C MECTa, CTapTa B PA3HBbIE CTOPOHBI MO KPYTOBOM
JIopoxkke craguona. Ouaumem canraercs moMeHnT ux Berpedn. Camma u FOpa
npobexkanu Kpyr 3a 45 cexywia. JIse Anéubl Havamu GeKaThb ¢ MOCTOSTHHBIME
ckopocrsiMu (He 0653aTeJIbHO PABHBIMU), HO, KOI'ZIA UM OCTABAJIOCH HPO0EXKaTh
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noaKpyTa, onHa AxéHa yBeawmuania ckopocth Ha 25%, a npyras — na 28%. Oxa-
3aJI0Ch, YTO MEPBBIE TMOJKPYTa OHU OeXKaJjIu Ha H CEKYyHJ OOJIbIE, YeM BTOPHIE
MOJIKPYTa. Y KOO JIydIlle Pe3ybTar: y IeBOYEK WA Y MATbYUKOB?

Sagaua 3.12.28. («Ilokopu Bopobbésbt ropbi» 2016.5-6.1) Muma, Ilers, Ko-
s u Baca urpajim B «IMOAKHMIHOTO JAypakas, Bcero ceirpasu 16 maprwmii. Kax-
JBIf OcTaCd «B Aypakax» XoTd Obl omawH pa3. 3BecrHo, 9To 6G0sbIIEe BCEX
ocrapajici Muma, a Ilers u Kosis B cymme ocrayuch 9 pas. CkoJibKO pa3
ocrajicst «B Jypakaxs Bacs?

3agaua 3.12.29. (Ommmnuaga «JIlomonocoss — 2016.5-6.2,7-8.1) Ha ckonb-
KO HEeJIe/Ib MOXKeT HaKJIAAbIBAThHCA ron! CumraeM, 9To 1o HaKIaIbIBAETC Ha,
HEJIEJIIO0, €CJIM XOTS OBl OAWH JEHb 3TON HEIE/M MPUXOAUTCI Ha JAHHBIN TOJI.

Bagaua 3.12.30. (Osmmnuana «Jlomonocoss — 2017.5-6.3, 7-8.2) A y mac
ceroniHs KOMKa poamia Baepa korat! VI3BecTHO, 9TO ABa CAMBIX JTETKUX BECAT
B cyMMe 80 1, deThIpe caMbIX Ts2KEabX — 200 1, a cyMMapHBIN BeC BCEX KOTAT
paser 500 r. CKOJIBKO KOTAT POJUIIA KOMIKA?

Bagaua 3.12.31. (Kypuaros — 2015.7.1) Ilarepbix gereii BbICTPOMIIU B 1€~
penury u pazgaau uMm 111 kouder. Y mereit, crosmux ciaesa ot Januma — 96
komder, cnpasa ot Jlioger — 57, cieBa or Makcuma — 69, cipasa ot Camnm
— 75 kouder. Ilaroro pebenka 30ByT Bajs. Kak 30ByT TOro, Komy 10CTajaoch
60JIbIIE BCEro KOH(ET, U CKOJILKO Y HEro Koudger?

Bagaua 3.12.32. (Kypuaros — 2014.7.3) Ot aByx urpyuiedabix a3byk ocra-
noch Beero 14 6yks. Kaxxkmast OykBa mepsoit a3byku Tskesee 000 OYKBbBI 13
BTOPO#, HO ecyin OYKBBI B3AThI U3 OHOM W TOH Ke a30yKH, TO BECAT IOPOB-
uy. U3BecTHO, uTO cocraBientoe u3 3tux OykB ciaoBo LIUPKYJIb jerue, uem
cnoBo YACTHOE; cnoso YACTD serue, wem KPECT; a 6ykea E jerue b.
Ompenenure Bce TAXKETbIE OYKBBI.

Bagaya 3.12.33. (Myuununanbubiii sran  Bceepoccuiickoii  onmMmma bt
mkosbHuKoB — 2015.7.4) Buosor nocienoBarensuo paccaxkusas 150 )KyKoB B
necaTh 6aHOK. [Ipuaém B KaxKIyIo CIemyIOILyi0 OAHKY OH CarKaJl )KyKOB 0OJIb-
e, ¥yem B npeapiaymyio. KonngyecTtBo »KyKoB B 11epBoil 6aHKe COCTaBJIsI€T HE
MeHee TMOJIOBUHBI OT KOJIMYECTBA YKYKOB B HecsaToil 6arnke. CKOMIBKO KYKOB B
1mecToit banke?

3agaumn O CAMOCTOSTEJILHOTO PeIIeHIs

3agaua 3.31. B ckazounHoM JmcheM Jjecy KuBYT 296 JHC, TPEXXBOCTHIX 1
MATUXBOCTHIX. V3BeCTHO, 9TO cpeau 00bix 99 /nc nMeercs XOTh OIHA, TPEX-
XBocTasg, a cpeau Jaobdbix 199 — xors 661 ofHa naTuxBoctas. CKOIBKO TPEX-
XBOCTBIX JIUC XKUBET B Jiecy?

171



Bagaua 3.32. TpEXXBOCTHIE U MATUXBOCTHIE JHUCHI (BMECTE UX OBLIO MEHBITE
15) npunum Ha cobpanue Ha MOJAAHY B CKa3ouHOM Jecy. OOinee KOJIUIeCTBO
xBoCTOB Ob110 paBHO 53. Eciaum BMeCTO TPEXXBOCTHIX JIMC MPHUILIA ObI MATH-
XBOCTBIE, & BMECTO MATUXBOCTHIX — TPEXXBOCTHIE, TO BMECTE y HUX OBLIO ObI
MEHbBIIIE XBOCTOB, 4eM ceffdac, HO He Oosiee, deM B 1oJjrTopa pasa. CKOJIbKO
TPEXXBOCTBIX JINC ceffdac Ha TOJIsiHe?!
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13 Pas36op 3amav ad caMOCTOATEJIHHOTO pelre-
HUS

PaccranoBka 3HakoOB

3agaua 3.1. PaccraBbre MeKIy HEKOTOPHIMHU CEMBIO CTOSIIIIUMHU MOAPST Je-
BATKAMH 3HAKH «+» HJIN «—», 9TOOBI MOILYIUTh Iuca0 1989:

99 9 9 9 9 9=1989.

Ecin mexny mekoropbivu nudpavu 3HAKA HET, HAIPUMED, MEXKIY ABYMs Je-
BATKaMu 9 9, 3Ty 3alUCh CIUTAEM MHOTO3HAYHBIM YHCIIOM.

Pewenue. 3HaKN MOXXHO PACCTABUTH CIeAyrOmUM obpaszom: 999 + 999 — 9 =
1989. O

3amaga 3.2. VMcnosnb30BaB pOBHO 4YeThipe pasa mudpy 7, 3HAKH IeHCTBUN U
CKOOKM, mpeicTaBbTe Bee mesbie gncia ot 0 go 10.

Pewenue. TlpeacraBuMm Karkoe 3 TPeOYEMbBIX THCET:

0="7—T7T+7-T;

o
I

77T

= T7:74+7:T,
= (T+7+7):7;
=T77:7-T7,
=7—-(7T+7):7;
(7-7=7):7,
=7-(7T=-7):T7;
= ((7T-74+7):7,

© ® N e ook N
I

=7+T+7):T7;
10 = (7T-7):7.

173



YucaoBble pedycChl

3amayva 3.3. Haiiaure Bce pemenus pebyca:
APKA + PKA + KA + A =2014.

PazauanabpiM 6yKBaM COOTBETCTBYIOT Pa3IUYHbBIE MTAMPHI, a OIUHAKOBBIM OyK-
BaM — OJIMHAKOBbBIE 1U(PHI.

Pewenue. PaccMoTpuM, KaKUM 3HAUEHUSM MOYKET COOTBETCTBOBATH 3HAYECHUE
oyksbl A. Tax kak u3 ycmioBusi cienyer, uro APKA < 2014, to A moxer
ObITh paBHo 1 man 2. CroxkeHne mocae HuX MUdP JAHHOIO MPUMEpa, JOJIXKHO
narhb udpy 4 HA KOHIE, TAKUM 00pa3oM, A MOKeT ObITH PABHO TOJIBKO 1.

Takum obpasom, 3amada moxkerT O6ITH cBefena kK 1IPK1 + PK1 + K1 +1 =
2014, aro cBomutrcs orbpaceiBanueM 4, cokpariennem Ha 10 u youpanuem 1 B
paspsiae nomyuusinuxcs coredH K PK + PK + K = 101. U3 mocieanux mudp
[TOJTy 9MBIIIErOCs paBeHCcTBa nosty4uuM, 410 3 - K 3akanduBaercs na 1, u3 gero,
BCIIOMHUB Tabuinity ymHO)kenwns, noiayanm, 910 K = 7. [logcraBus, momydunm,
uro P = 4. Takum ob6pasom, y 3amaHHOro pedyca CyIIeCTBYET €IWHCTBEHHOE
perenne:
1471 + 471 + 71 + 1 = 2014.

O
3agaua 3.4. (U.B. fdkosues) Pebyc TBMA + 2KYTb = Y2KAC umeer

POBHO Tr1ecTh pernrennii. Haiianre xors ObI OQHO U3 HUX.

Pewenue. JTaHHBIMA MIECTHIO PENIEHUSIMU SBJISIOTCS:

2691 + 5826 = 8517;
3592 + 4835 = 8427,
9361 + 2853 = 8214;
5394 + 2853 = 824T;
6273 + 1862 = 8135;
6295 + 1862 = 8157.

O6paTubIil X0/

3agaua 3.5. Meppu, [Tunnun u Cam gemwnm 120 kamranos. Caagana Meppu
npan HMunnuay 1 CaMmy CTOTBKO KAIITAHOB, CKOJIBKO y HUX 66110, 3areM [Tunmmn
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nan Camy u Meppu cTOIBKO, CKOIBKO ¥ HUX ObL10. VI Hakonerr, Cam gan Meppu
n [lunmuny CcTOIBKO, CKOTBKO ¥ HAX K TOMY MOMEHTY UMeJsioch. B pe3ymbrare
BCEM JIOCTAI0Ch MOPOBHY. CKOIBKO KAIITAHOB OBLIO ¥ KaXKJIOr0 B Hadase?

Pewenue. B xoHIe KamraHoB y BceX 0Ka3ayoch nopoBuy — T. e. o 40. Ha mrar
pasbiuie y Meppu u [Tunnuna 66010 B 18a pasa menbine — 1o 20, a y Coma —
40 + 20 + 20 = 80.

Emg na mrar panee Meppu u Cam umenu Basoe menbiine: Meppu — 10, Cam —
40, a Iunnun nven 20 4+ 40 + 10 = 70 kairaHos.

B camom mauase, Takum obpaszom, [lunnun u CaM uMmenn mMOJOBUHY OT OyIy-
mero unciaa — 35 u 20 coorBercTBeHHO, 8 Meppu umen 10 + 35 4+ 20 = 65
KAIIITAHOB. O

3amaya 3.6. Tpu xo606mTa HMEOT B cymMMe 24 TTHPOXKKA C €3KEBUKOHM, TPHIEM
KaXK/Iplil UMeeT Ha 3 MUPOXKKA MeHbIe, 4eMm emy Jier. Muaasamuiit xo6out 6611
COOOPABUTEIIBHBIM U TIPEJJIOKHUIT [TOMEHITh YaCTh MUPOXKKOB, OCTABUB CBOIO
MOJIOBUHY THPOMXKKOB, & APYTYIO PA3IETIUB MEXKIY ABYMsl IPYTUMU TIOPOBHY.
ITocne sToro cpeauuii MO BO3paACTy XOOOUT TAKKE OCTABUT MOJIOBUHY TTHAPOXK-
KOB, a APYTyIO PAa3JEJIUT MOPOBHY MEXKIy MJAIIMKUM u crapmmMm. B komnie
crapiuit X000UT MpOoIeraeT MO 3aMBICIY MJIAIIIEro Ty Ke omeparuio. Tak
onn u caenasnn. OKa3aaoch, 9T0 Bee NoJyduid nopoBHy. CKOJIBKO JeT KaxK10-
My X000uTYy?

Pewenue. Pa3 mupoKKOB Bcero ObLIO 24, TO B KOHIE KayKIbI M3 X0OOUTOB
mostyant o 24 : 3 = 8 mupoxkkos. [lepen Tem, kak craprmit x060uT pasie-
JIMJT MEXKIYy CBOMMHE JPY3bSIMH MTOJOBUHY NMHPOXKKOB, y HEro Obuio 8 -2 = 16
MUPOKKOB, 3HAYUT, JIBYM JIDYTHM OH OT/AaJ 1O 8 : 2 = 4 mupoKKa. JHAYHUT, 110
9TOro y HuX 06110 110 8 —4 = 4 mupoxkka. [IpoBess anasoruaHbie paccy K/ IeHus
emé 1Ba pasa, moaydnM ciaeayroree. Ilepea Tem, Kak MUPOKKAMU TIOIETUIICS
cpeauuii X000UT, y HErO OBLIO 8 MUPOXKKOB, ¥ MJIQIIET0 — 2, & y CTAPIIEro —
14. A B camom Hauaje y crapiinero xooourta ObLT0 13 MUPOKKOB, y CPEIHETO
— 7, a 'y muamirero — 4. Temepb HECIO2KHO MOCYUTATDH, CKOJIBKO KaXKJIOMY W3
X0O0OUTOB JIeT.

Omseem: 16, 10, 7. O
Bagaua 3.7. Haj HarypasibHBIM YHCIIOM JIOMYCKAETCSA TPOU3BOIUTE CJIEITY-
IOIIHE OIEPAIIAN: YMHOXKATH HA 2 M IIPOM3BOJILHBIM OOPA30OM IIEPECTABIATEL B

HéM 1nudpbl (HO Heb3s craBurh 0 HA 1EpBOe MecTO). MOXKHO 1 € HOMOLIBHIO
TAKUX Olepanuii moayduTh u3 ducia 1 qucno 8117

Pewenue. omyctum, ato uncao 811 momyuntsh MokHO. Torma mocneaneit orme-
panueii MorJIo ObITh yMHOXKeHHE Ha 2 (4TO HEBOMOXKHO, T.K. 811 — wmciio
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HEYETHOE), JTMOO MEPECTAHOBKA, 3HAKOB.

IlepecranoBkoit MoxkHO mosryunTh yucia: 181, 811 u 118. Ilepsoie nBa Takxke
He nesisited Ha 2, octaercd 118. enennem na 2 momyvaem 59 — oHo HedéTHOE,
kakK u 95. Takum obpazom, nmomyantsd u3 1 gucio 811 Henb3s. O

3amadga 3.8. B nome lxeka 15 sraxeit u crpanubiii 1udT, B KOTOPOM JIHIIb
JIBe KHOMKY: «+7» u «—9». Moxker ju J[)Kek, UCHOIb3ysS TOJIBKO JUMPT, MO-
MacThb ¢ 3-ro draxa Ha 12-i7

Pewenue. JlomycTum, 9TO Takoi MapmpyT ecTb. Torma Ha 12-if 9TaxK MOXKHO
[ONACTh TOJBKO € 5-r0, TyJIa — TOJIBKO ¢ 14-r0, Tyma — TOJIBKO ¢ 7-ro. A BoT Ha
7-i1 9TaXK HU C KAKOrO JAPYroro He momna/elib. 1o ecrb ¢ 3-ro na 12-i nonacrb
Ha TUQTE HETH3S. O

Merton ITpokpycra

3agaua 3.9. Y [IuHOKKHO ecTh MOHETbHI JJOCTOMHCTBOM B 2 U 5 cobno. Ecian
OH BO3bMET BCE CBOM MOHETBI B 2 COJIbJIO, eMy He XxBaTuT 60 co/ib10, ITOObI
KyIUTh 9€THIPE TOMA SHIIUKJIOTeaun. Eciin Bce MOHETHI B 5 COJIBII0 — HE XBATHUT
60 comba0 HA TATH TOMOB. A Bcero emy He xBartaer 60 COIBIO st TOKYIIKH
mectr ToMOB. CKOJIBKO CTOUT OMH TOM?

Pewenue. Eciu Ilunokkno BO3bMET BCe CBOM MOHETHI U B 2, ¥ B H COJIBI0, TO
emy He xBarur 60 + 60 = 120 conpao va 4 +5 = 9 romos. C Apyroit cropoHsI,
emy Oymer me xBartarh 60 cosbao HA 6 ToMOB. To ecth, Tpu TOMa crosT 60
conba0, a ogun — 20. O

3agaua 3.10. Tarbsana Kynnia KPyacCaHbl C TPEMs BHJIAMHU HAMYUHKH — Ma-
JINHOM, YepHUKON U KIyOHMKOM. KpyaccaHnbl ¢ MaJIMHOM COCTABIISAIOT ITOJIOBUHY
OT Bcex KyIleHHbIX. KpyaccaHnos ¢ uepHuKoil — Ha 14 MeHblIle, 4eM C MaJIMHOMN.
A kpyaccaHoB ¢ KIyOHHKO#N MOTy4HIOCH B 1B PA3a MEHbBIIE, 9€M C MAJAHON
n depHuKOi BMecTe. CKOJIHLKO KPyaccaHOB KaxKaIoro Buaa kymnuiaa Tarbana?

Pewenue. Tak kak KpyacCaHOB C MAJIMHON TOJIOBUHA OT ODIIErO KOJUYECTBA,
TO KPYaCCAHOB C YEPHUKON U KJIyOHWKOI BMECTE CTOJIBKO K€, CKOJIbKO C Ma-
JINHOIA:

C MaJIMHOM C YePHUKOH U KIyOHUKOMN

C MaJIMHOM

C YEePHUKO# ¢ KnyOHUKOI
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IIpu sTOoM, KpyacCaHOB C YepHUKOW Ha 14 MeHbINe, YeM ¢ MaJuHOHN, CJIeI0-
BaTeJIbHO, 3TN 14 m3nenwit — ¢ KiayoHnkoil. Torga KpyaccaHoB ¢ ManHOW H
yepHuKkoii: 14-2 = 28. 3uauut, Bcero KymneHo 28+ 14 = 42 kpyaccanos. Takum
obpaszom, ¢ masmuO#i 42 : 2 = 21, ¢ yepHuKoil — 7, a ¢ KiayOHUKON — 14. O

BBenenue B cucteMbl ypaBHEHUIT

3amadva 3.11. 3BecrHo, uro 4 mepcuka, 2 rpymu u sibJ0K0 BMecte Becat 550
rPaMMOB, a mepcuk, 3 rpymu u 4 s6a0ka Bmecre Becat 450 rpammon. CKOJIBKO
BECSIT LIEPCUK, I'Pyliia u sibJIOKO BmecTe?

Pewenue. 3anuiiem cucreMmy ypaBHEHUN:

4n + 2r + g = 550,
m + 3r + 4a = 450.

Croxum asa pasercrsa: bu + 5r + 5a = 1000. Pazgenum na 5:
n+r+a=200.
Omeem: 200 rpammoB. O

3amaga 3.12. Kymenwsr pycckasi, Hemerkas, (DpaHIy3CKas W AHTJIHNACKAS
Mapku. CronmMocTh MOKynku 6e3 pycckoit mapku — 40 py6ieit, 663 HEMEIKOi
— 45 pyb6ueii, 6e3 dbpaniy3sckoit — 44 pybus, a 6e3 anruiickoit — 27 pybsieii.
CKOJIBKO CTOUT pyccKast Mapka?

Pewenue. 3anuiiem cucreMmy ypaBHEHUN:

"+ b + a =40,
p+d+a=45,
pt+u+a=44,
p+u+d =27

Croxum yeThipe paBeHncTsa: 3p + 3u + 3d + 3a = 156. [Togennm Ha 3:
pra+d+a = 52.

Torma pycckast mapka crout: 52 — 40 = 12 pyGseii.

Omeem: 12 pybOuneii. O

3amaua 3.13. oktop AliGoaur pasman deTbipéM 3abosesmmM 3sepaM 2006
qy0JeiicTBeHHbIX TabsieTok. Hocopor moydni Ha OfHy OO0JIbIe, 9eM KPOKO-
aua, 6ereMoT — Ha OAHY OOJbINE, I€M HOCOPOTL, & CJIOH — Ha OJHY OOJIbIIe,
gem OGeremor. CKOBKO TabIeTOK NPUIETCS CheCTh CJIOHY !
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Pewenue. 3anuiiemM ypaBHEHUST:
H=x+1, 6=vH+1=k+2, c=6+1=x+3,

K+K+1+K+2+x+3=20006.
Orcroma: k = 500, ¢ = 503.
Omeem: 503. O

CroumMmocTnb

3amaya 3.14. Ilunokkno Kynma 14 Oyaodexk AByX BHIOB IO TieHEe 6 CObI0
u 17 compmo. Beero on orman 183 combmo. Ckombko Oy/I09eK KasKI0TO BUIA
Ky ITuHokkmo?

Pewenue. Ecnn 661 Bce kymrennnle [Innokkno 14 Gymouek crousn 6 compao,
TO BCE 3aTPaThl COCTABUIN ObI 14 -6 = 84 comba0 — 370 HA 99 COIBIO MEHDIIIE
3aTpar Mo yCJIOBUIO. 3aMETHM, UTO 3aMEHA, OHON /IeméBoil OyI09Ku HA JOPO-
I'YIO YBEJIUIUBAET ODIILy0 cTOMMOCTD Ha 11 combmo. Herpyano mocaurarsh, 910
BCEro HaM 1OHa00uTCH 3aMenuTh 9 Takux Oysnodek. Takum obpazom, Oynouex
mo 17 combmo Oyaer 9, ocraprimuecss 5 — 10 6 COJBIIO.

3agady MOXKHO PEIaTh UM CO CTOPOHBI J10porux Oyiodek: 14 - 17 = 238, 238 —
183 =55, 55:11 =5 — 1o 6 conpno; 9 — mo 17 cospao. O

Bagaua 3.15. 3amaua u3 «Apudmernkus Maruunkoro: «Kymua vHexkro 112
0apaHOB CTAPBIX W MOJIOABIX, maj 49 pybseit u 20 anTeiH. 3a CTAPOro MJIATHI
1o 15 anTeH # 10 2 AEHBIH, a 33 MOJIOJOTO 1o 10 anThlH; U BeIATENHHO €CTh,
KOJIUKO CTapbIX 1 MOJIO/IbIX 6apanoB Kyiuil oH (1 anrbin — 3 Koueiiku, 1 jenbra

— £ komeiikm)?».

Pewenue. s ymobcrsa mepeBeiéM BCe CTapUHHBIE TIEHBI B 60J1€€ COBPEMEH-
HBIE:

49 py6aeit u 20 aarbia = 49 py6ieit 60 Komeex;
15 anrbia u 2 jgenbru = 46 Koreek;

10 anTemE = 30 KomeeK.
TIpeamono:xumM, 910 OBLIN KYILTEHBI TOJBKO CTaphbie OapaHbL:
112 - 46 komeek = 51 pyOsb 52 KomeHKH.

Oto wHa 1 pybab 92 Komeiiku npeBbiiaeT Tpedyemyoo cymmy. Bynem MeHATH
craporo 6apana Ha 60see JeIéBOro MOJIOIOr0 — BCETO MOTPEOYETCsT TIOMEHSITh:

192 : (46 — 30) = 12 GapaHoB.
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3uaguT, 06110 KymieHo 12 monomaeix 6apanos u 112 — 12 = 100 — crapeix. [

3amadga 3.16. Meppu, [leperpun u Cam 3armmm B «lapuyrommuit moaus. Meppu
3aKaszaji 4 KeKca ¢ TMHHOM, Jarky Kode u 10 mOHINKOB, 3ar1aTuB 12 MeIsaKoB.
Ileperpun B3si1 3 KeKca ¢ TMHHOM, JAITKy Kode u 7 TOHIUKOB 38 10 MeasaKoB.
Cxousbko 3amnarus CaM 3a KeKe, Jaimiky Kode u HOHIUK !

Pewenue. V3 ycmoBusi 09€BUIHO, ITO:

8 kekcoB + 2 gamku Kode + 20 norankoB = 12 - 2 = 24 Menska;

9 kekcoB + 3 gamkn Kode + 21 morunk = 10 - 3 = 30 MeaIKOB.
Orcroa, BBIUTS U3 HUKHETO YPABHEHUS BEPXHEE, TTOJIY diM:

1 xekc + 1 gamka kode + 1 noauunk = 30 — 24 = 6 MeaAKOB.

O

3amaua 3.17. B crpane BobpsHuawn odenb pa3pura TOproeias. Kak-Tto pas
ITomo 3akynui mapTUi0 TOYUIIOK i 3yDOB ONTOM W HAYAJ UX MPOJABATH.
Cewmeitnpiit Habop u3 7 Toumyiok crous 20 Opésen, a HAGOP OAUHOYKY U3 1 TO-
quku croust 4 6pesra. 3a ckosibKo O6péser IIloMo Ky KaxKyio TOYUIKY,
€CJIW TIPOJIaYKa, CEeMEHHOTO HabOpa MPUHOCUJIA €My B TPU Pa3a O0JIbIe MpuObi-
JIM, 9eM TIpOoIarka Habopa OJIWHOYKM?

Pewenue. O603HAUINM HCKOMYIO TIEHY 3aKyIIKU TOYMUJIOK Y€pe3 T OpEBEH, TOr1a,
npubbLTH C MPOIAXKHU OXHON TOYnAKH — 4 — x, a ¢ mpogaxu cemu — 20 — Tx.
Ilo ycnoBuio mpomazka ceMeHOro Habopa MPUHOCUIIA MY B TPH pa3a O0JbIire
npubsm: 20 — 7x = 3 - (4 — x), otkyma & = 2. O

JBu>kenne

3amaya 3.18. /IBa moe3ma eayT MO HAIPABIECHUIO APYT K APYTY CO CKOPOCTHIO
KM KM .

70 = y nepsoro u 80 = y BTOp(?.I‘O. [Taccaxxkup BO BropoM 1oe3/ie 3acéK BpeM4,

3a KOTOPOE TIEPBBIH TOE3T TPOTIET MUMO Hero, u toayunit 12 c. Hadianre amuny

[epBoro moe3zia (B MeTpax).

Pewenue. CkopocTs cOmmKenns noe310s coctapager 70 +80 = 150 “%. Tlepe-
BeJlEM 12 cekyH/I B 4achl:

12 1
12¢c=—— 9= — 4.
3600 300
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JmiHy moe31a oIy InuM, TEPEMHOYKUB CKOPOCTh Ha, BPEMS:

1 1
150 - 300~ 3 KM, waa 500 M.

O

3amadga 3.19. CrnoprcMeH-KaHOUCT ILIBLT TPOTHB TeueHus Tem3br u mos JIoH-
JOHCKUM MOcTOM norepsit dusry. Ilpomaxky on 3amerws sumib gepe3 10 mun,
IIOCJIe 9ero pa3BepHy KaHod u gorHan ¢uasary y Tayspckoro mocra. Haiimure
CKODOCTb T€YEHUs PEKH, €CJIM MEXKJy AByMsdA MOocTamMu 1 KM.

Pewerue. CKOpOCTH OTHOCUTEILHO PEKU HE 3aBUCUT OT HAMPABJIEHUS JIBUMKE-
HUsl, TO9TOMY KAQHOUCT JOTOHUT (uisary Takxke depe3 10 munayTt. Takum obpa-
30M, GIsAra, ABUTAsCh CO CKOPOCTHIO TEYEHWS PEKH, MPEOI0JIEeT PACCTOSHUE
Mexay mocramu B 1 kM 3a 20 muayr. OTCIOma CKOPOCTH TEYEHUS] COCTABUT

3, O

3agayda 3.20. Puk Geras ¢ omuHAKOBO# CKOPOCTHIO BBEPX-BHHU3 IO JIBUXKYIIIE-
Mycsl B OJITHOM HAaIpPaBJIEHWN 3CKajaTopy, a MopTu HabII0AaT 33 HUM U MOJ-
CUYUTHIBAJI, CKOJIBKO cTyTeneit Puk mpobexwut. [loka Puk cbexas Ban3, Moprtu
nacuutai 30 cryneneii, a o gopore Beepx — 70 cryneneii. CKOIbKO cTyIneHei
nacuutai Mopru, ecin Puk npobezkas 6bl 10 HEIIOABUKHOMY 3CKAIaTOPYy !

Pewenue. KommaecTBo crymneneit, Koropble ycueBaer mpoberars Puk, mpomop-
IMOHAJIBLHO BpeMenn asuxkennst. O6o3uaunm V, — CKOpoCTh 3cKajgaTopa, V. —

ckopocth Puka. Torma:
S

Vi+ V.
S
V, -V,
4V, =10V, =V, =04V,;
S = 42V,.

30;

70;

Omeem: 42 crynenu. O

YacTtu m oTHOIIIEHUS

3amaua 3.21. Byparwro npemtoxun KynuTh upuckn. Ha 9ro mpakTuaHast
ManbBuna orBermia: «/laBaif Jydine KynouMm JieJeHIOB. KynuTh mX MOXKHO
HA [OJIOBUHY OOJIbINE, & 3aIJIATUTD 33 HUX NPUIAETCs OOJIbIIE TOJBKO HA YeT-
BepTh». BO CKOIBKO pa3 JIeIeHIIbI JeleBjie HPUCOK
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Pewenue. O603HAUNM KOJMNYIECTBO JIE€HET, KOTOpoe Byparnno miaHupoBas mo-
TPATUTDh HA UPHUCKHU, depe3 .S, a KOJUIECTBO UPHUCOK, KOTOPOE MOYKHO HA ITY
cymmy mpuobpectu — vepes i. Torpa croumocts onuolt upucku S/i. Manbsu-
HA XOYeT MOTPATUTH HA JIEJIEHIIBI HA YeTBEPTH DOJIbIle — gS , & UX ILUIAHUPYye-
MO€ KOJIMYECTBO HAIIOJIOBUHY OOJIbIIE — %z Torma cTOUMOCTD OHOIO JIEJIEHIIA

55:3i =255 re. nenenupi B 6/5 pa3s gemese. O

3agaua 3.22. («ITokopu Bopobnéssr Topei» 2017, 5-6.5, 7-8.4, 9.3) @upma
MTPOBOJFIIA OMPOC COTPYAHUKOB, KAKMMHU COIMUATHHBIMA CETAMU OHHU TOJIb3Y-
forcs: BKonrakre mmm OnpoknaccankaMu. HeKoTopble COTPYIHUKEA OTBETHIIH,
40 ncnonab3ytor BKorrakre, HekoTopsie — OIHOKIACCHUKOB, HEKOTOPbIE CKa-
3a/11, 9TO UCHOJIB3YI0T 06e conmanbhbie cetu, a 40 COTPYJIHUKOB CKA3a/IH, ITO
HEe TOJIB3YyIoTCs corl. cersimu. Cpenm Bcex, KTO mCmoab3yer coi. cerr, BKon-
TaKTe UCIoab3yIoT 75%, a 65% — obe cetu. o T€X COTPYIHUKOB, KOTOPHIE
ucnob3yoT OQHOKIACCHUKOB, OT OBINEro 4ucja BCEX COTPYJHUKOB DABHA, %.
CKOJIBKO BCETO COTPYAHUKOB paporaer B pupme?

Pewenue. Tak Kak cpeam Bcex moab3oBaresieit com,. cereii cerb BKonrTtakTe
ucnonb3yor 75%, nonydaercs, 4ro Tojibko OQHOKIACCHUKOB ucuoib3yer 25%.
ITommmo 3Toro, 65% mcnoansylor 06e cern, 3HAUUT Beero OTHOKIACCHUKAMUT
nosb3yerca 65 + 25 = 90% nosb3oBareseii com. cereit. 9t 90% cocTaBisIOT
5/6 corpyauukos dbupmbl, 3uagur 100% cocrasisger

10 5 50
965
OT BCEeX COTPYIHUKOB. [I03TOMY T€, KTO HE MOJB3YIOTCS, COCTABIAIOT
o0 _4
54 54’
npuuém ux 40 genosek. CremoBaTeIbHO, BCEro COTPYIHUKOB H540. O

ITpomenTHI

3amayva 3.23. BykuHHCT IpOAaT KHUTY, IPEIOCTABUB MOKYIIATETI0 CKUIKY B
5% or meHbl, u B pe3yjabrare Hoay4dra npubsLib B 14%. CKOIBKO HPOLEHTOB
MPUOBLIN MOy YN OBl TOPTOBEII, HEe MPEIOCTABIISAS CKUIKY 7

Pewenue. Ilycts HavasmbHast 1eHa Ha KHUTY cocTasiseT a. [locie ckuakm oHa

coctasur 0,95a, uro cocrasasger 100% + 14% = 114% nenbl, Mo KOTOPOI TOP-
TOBeI CaM KYIIHJI KHUT'Y W KOTOpasd COCTaBJIdAIa

0,95a : 1,14 = %a.
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TMoacuuraem J0X0J, KOTOPbIH TIAHAPOBAJI IOy YUTh TOProBel] (B MPOIEHTAX ):
5
(a : 6a> -100% = 120%.

Toproeen mwianuposan noayants 120% — 100% = 20% moxona. O

3amaua 3.24. B nepsblii MecsIr IeHa Ha TOBAp BO3POCJa HA 1 TPOIIEit, a 3
Bropoii — ua 300 rpomreii. IIpu 3TOM 3a MEpPBBIi MecdI] IeHa YBEeJIUYUIach Ha
300%, a 3a Bropoit — na n%. Kakoii crana nena Tosapa?

Pewenue. IlycTs n3HaYaNbHO IEHA COCTABIISIA X, TOTJA 33 MECHI] [I€HA BbI-
pocia 1o x 4+ n, a nocye Broporo 10 x + n + 300 rporeit. 3a nepBbiit Mecsr
nena ysesumamnach xa 300%, r.e. n = 3z. TakKe U3BECTHO, YTO 3a BTOPOIi
MecdI] [eHa yseananiaach na n%, 1.e. Ha
n

(x +n) 100"
ITockonbky mena ysesmuamitack Ha 300 rporreii, To

n
- — = 300.
(x+n) 100
Bnag, uro n = 3z, noayuum: 10000 = 422, spaunr = = 50. ITociae BTOpOrO
MecsIa IeHa craja cocTaBiadaTh x + n + 300 = 4z 4+ 300 = 200 + 300 = 500

rporreii. O

CMmecHn 1 KOHIIEHTPAaIuu

3amaga 3.25. HeckosbKo apy3eil BBIMUIN MO IEJ0i darmke Kode CO CIUB-
kamu, mpuaéM Calna BBIMTUJ YeTBEPTYIO YaCTh BCEX CIAUBOK U IMECTYIO YaCThb
Bcero kode. Cronbko Beero apyseii nuiu kode? (O6bém ualek y Bcex ou-
HAKOBbIii, B OTJIM4YKe OT Kpernocru Kode.)

Pewenue. Ecau 661 Bcero ObLT0 BRIMATO 4 Hamkn Kode, TO OHH COmeprKaIn
B cebe Bce cauBKu u 2/3 Bcero kode — T.e. MeHble TpebyeMoro, HOTOMy B
KOMIIaHUHU ObLIO GoJiee 4eThIPEX YesioBeK. AHAJIOrudHO — 1pu 6 garmkax ObLi
ObI B3AT BeCh KO(e, HO CAUBOK He XBATHUJIO ObI, OTCIOIA B KOMIIAHUU MeHee 6
qeioBek. IToro, mosgydaem, 9To BCero muiiu Kode 5 apys3eii. O

3amayda 3.26. lmeerca mBe daiiku, B IMEPBOil COMEPIKUTCA HEKOTOPOE KOJIH-
1ecTBO KOode, BO BTOPOit — TaKoe yKe KOJIWYIeCTBO CIAWBOK. Pasperraercs me-
peJIMBaTh HEKOTOPOE KOJUYECTBO JKUIKOCTU U3 OJHON YallKku B APYryo (mpu
9TOM KHUJKOCTH DABHOMEPHO MEPEMENIUBAIOTCs ). MOKHO Ji ¢ TOMOLIBIO Ta-
KUX Ollepalydii IOJIy4YUTh B IEPBOI YalllKe >KUJKOCTb, B KOTOPOI IIPOIIEHTHOE
COJIepKAHUe CIMBOK OOJIbINE, YeM BO BTOPOIiT
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Pewenue. dns onpeneséHHOCTH MPUMEM KOJIWYECTBO KUIKOCTH, HAJUTON B
KaxK70# m3 varek, paBabIM 100 1. JlokaxkeM, 9TO B MepBOil JaIiKe MPOIEHTHOE
comeprKaHue CIMBOK HUKOrAa He npesbicut 50%, a BO BTOPOii HUKOraa He OyaeT

ke 50%.

B mavanbHBIT MOMEHT JTaHHOE YTBEpIKIeHNe BepHO. IIycTh OHO BepHO B HEKO-
TOPBI MOMEHT: B NMEPBOil Jalike Kode He MEHbINe, 9eM CJIWBOK, a BO BTOPOI
— CJAUBOK He MeHbIe, 9eM Kode. [IycTs MbI mepenin HeKOTOpOoe KOJTHIECTBO
KHUIKOCTH W3 TIEPBO JaIIKKM BO BTOPYI0. Torma mpoIeHTHOe CoIepKaHne Cau-
BOK B IIEPBOH 9alllKe OCTAJIOCh TEM K€, TO eCTb B Hell MO-IpekHeMy Kode He
MeHbIe, ¥eM CAuBOK. Ho BO BTOpOil warike B cymme ¢ mepBoii 100 r kode
u 100 r cimBok. CireoBaTEIbHO, BO BTOPOIl YalllKe MOC/I€ MEPETUBAHUS CJIV-
BOK Oyzer He MeHbIe, deM Kode. VTak, yTBepK/IeHnEe OCTAETCS BEPHBIM DU
epeTMBAHUIX. O

3amaua 3.27. /Ipa cmmaBa Maccoit 6 m 12 Kr, UMeIOIIne Pa3InTHOe COIEPIKa-
HHUE CBUHIA, PACIWJINIINA, OTPE3aB OT KAaXKJOrO IO KYCKY OJWHAKOBOWU MAaCCHI.
Kaxkaprii n3 3THX KyCKOB CILTABHJIM C OCTATKOM APYTOro KyCKa, IOCTE Tero
MIPOIEHTHOE COMEPrKAHMe CBUHIA B JABYX CIIaBaX CTaJ0 paBHBbIM. Haiimure
MaCCbl KazK/I0ro nu3 OTpe3aHHbIX KYCKOB.

Pewenue. Ilycts * — KOHIEHTpAIWS CBUHIA B (-TH KHJIOTPAMMOBOM KYCKE,
a y — B 12-TM KUJTOrPaMMOBOM, @ — MacCa OTPE3AHHOrO KycKa. lorma ycio-
BHUE PABEHCTBA, KOHIIEHTPAIINN CBUHIIA MOCJE YKA3AHHBLIX AEHCTBUiT BBITJISIUT
CIIeAyIomuM 00pa3oM:

(6—-a)r+ay (12—a)y+ax
6 B 12 ’
orciona 2(6 — a)z + 2ay = (12 — a)y + a, u3 dwero BuBOAUM 12(z — y) =

3a(x — y), orciona a = 4, TO ecTb, Hy?KHO OTpe3aTb 0 4 Kujorpamma or
KaXKJI0r0 KyCKa. O

IIporpeccun u 3aKOHOMEPHOCTH
Bamaua 3.28. Haitnure cyMmmy mudp Beex HaTypalbHBX gmcen oT 1 mo 107,

Pewenue. B mannoit 3amade moxuo cocrasurh 500 musmonos nap: (0 u
999999999), (1 u 999999998) u Tak jgajee, NPUUYEM B KaXKJIOH Iape CyMMa
uudp pasua 81. I[Tomumo 3toro, ocramocs guciao 1000000000. ITosromy obimast
cymma nudp pasaa 500000000 - 81 + 1 = 40500000001.

Omeem: 40500000001. O

Bagaua 3.29. Yemy pasna cymma: 1+ 2018 + 20182 + ... + 2018™.
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Pewenue. IlycTs nckomas cymma paBHA S':

S =1+ 2018 4+ 2018% + ... 4 2018,
S =1+ 2018(1 4 2018 + 20182 + ... +2018"7 1),
S =1+ 2018(S — 2018"),
20175 = 2018" 1 — 1,
n+1
5= 20182017 1

Ha camowm 1esie, permuB gaHHYIO 33,129y, Mbl HAY 9AJINCh HAXOIUTH CYMMY T€0-
METPUYECKON MPOrPECCHU — TO €CTh, CAMOCTOATENBHO BbIBETH (HOpMYITy, KO-
TOPYIO MPOXOAAT B 9 Kitacce. O

3amayva 3.30. Uemy paBHa cymma:

1 1
s+t

1
+2~4 4-6 '“+2016~2018'

| =

Pewenue. AHATIOTUYHO 3aJaHUIO W3 TEOPETUUECKON YaCTH ITAHHOTO 3aHATHS,
MOYKHO YBHUJETH, ITO

Torna:

1
4.6 "'+2016-2018_

4
R

- 1(2 20118) - %'

HepaBeHCTBa B TE€KCTOBBIX 3aJa4Yax

3amavya 3.31. B ckazounom smcbem Jsiecy kuByT 296 JHC, TPEXXBOCTBIX U
nATUXBOCTHIX. VI3BecTHO, 4TO cpeau iobbix 99 smc nMmeercs XOTh OHA TPEX-
xBocTas, a cpeau Jobdbix 199 — xors Obl ojua nsaruxsocrasd. CKOJIBKO TPEX-
XBOCTBIX JIUC YKUBET B Jiecy?!

Pewenue. Eciu cpean mo6brx 99 smc mMeercs XOTs ObI OHA TPEXXBOCTAS,
3HAYUT, BCETO HE MOXKET ObITH 0ojee, 4emM 98 MATUXBOCTBHIX JINC, WHAYE MBI
MOrsii Obl B3sITh B Ka4eCTBE BHIOPAHHOIO MHOXKECTBA w3 99 JMC TOIBKO MsATH-
XBOCTBIX W TIOJIYyYUTHh HPOTUBOpedre. AHAJIOTUYIHO, TPEXXBOCTHIX JIUC MOMKET
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ObITH He Oosee, wem 198. 3uauuT, Bcero jnc He boisee 98 + 198 = 296. Pasen-
CTBO JIOCTUTAETCS, KOTJA MATHXBOCTBIX JINC POBHO 98, a TPEXXBOCTBIX JIUC —
poBHO 198. O

Bagaua 3.32. TpéxxBocTbie U NATUXBOCTHIE JIUCHI (BMECTE UX ObLIO MEHbBIIE
15) npuiiau Ha cobpaHue Ha 1OJsiHY B CKazouHoM Jecy. Obliee KOIm4ecTBo
xBocToB 66110 paBHO 53. Ecium BMecTO TPEXXBOCTBIX JIMC MPUIILIN Obl IIATHU-
XBOCTBIE, & BMECTO TSATUXBOCTHIX — TPEXXBOCTHIE, TO BMECTE y HUX OBLIO OBI
MEHBIIIe XBOCTOB, YeM ceidac, HO He OoJsiee, 4eM B moaTopa pasa. CKOIBKO
TPEXXBOCTBIX JIMC cefiyac Ha MOJisiHe?

Pewenue. Jlanayro 3a7ady MPOINE BCETO PEIIATH MOMYIepPeOOPHBIMA METOdA-
mu. U3 ycnosus, uro ceituac jauc menbine 15, ciaemyer, 9410, eciau Obl BCE JIMCHI
ObLIM TPEXXBOCTHIMHU, BCETO y HUX OBLIO ObI HE Gosee 14 - 3 = 42 XBOCTOB.
3uaunt, ocrapuinecss He mMeHee b3 — 42 = 11 XBOCTOB NPUHOCUT yBeJIUYIEHWE
KOJINYEeCTBA XBOCTOB y HEKOTODPBIX W3 JIMC HA 2 W INpEBpalleHNe UX B IATH-
XBOCTBIX. 3HAYHUT, BCETO HA MOJIsTHE HE MeHee 6 MATUXBOCTHIX Jiuc. Pacnuiiem
BO3MOKHbBIE BAPUAHTHI PACHPEIE/IeHNs JIUC B HA9aje Ha [OJISTHE.

1. Ecau 66110 6 MATHXBOCTBIX JIUC, TO TPEXXBOCTHIE JINCHI UMEIOT B CyMMe
53 — 6 - 5 = 23 xBocTa; 23 He AeAUTCS HA 3, 3HAYUT JAHHBIA BapUAHT
HEBO3MOKEH.

2. Ecau 6b110 7 HATUXBOCTBIX JIUC, TO TPEXXBOCTHIE JINCHl UMEIOT B CyMMe
53 — 7-5 = 18 xBocroB. 3ua4ur, Bcero ObL10 6 TpéxxBocThix Juc. Tora,
€CJIM MBI 3aMEHUM BCEX TPEXXBOCTBIX JINC HA MSATUXBOCTHIX M HA0OOPOT,
MBI TOJTy9uM 7 -3+ 6 -5 = 51 XBOCT, 9TO MEHBITIE, YeM 53, HO MeHee, YeM
B [IOJITOPA Pa3a, 3HAYWT, JAHHBIA BAPUAHT BO3MOYKEH.

3. Eciu 6010 8 IATUXBOCTBIX JIUC, TO TPEXXBOCTHIE JIUCHI UMEIOT B CyMMe
53 — 8 -5 = 13 xBocroB; 13 He menuTca Ha 3, 3HAYUT JAHHBIM BAPUAHT
HEBO3MOKEH.

4. Eciu 66110 9 TATUXBOCTBIX JIUC, TO TPEXXBOCTHIE JIUCHI UMEIOT B CyMME
53 — 9 -5 = 8 xBOCTOB; 8 He JeIUTCA HA 3, 3HAUUT JAHHBLII BapuUaHT
HEBO3MOKEH.

5. Ecan 6pw10 10 m8THXBOCTBIX JIUC, TO TPEXXBOCTDIE JIUCHI UMEIOT B CyMMe
53 — 10 - 5 = 3 xBocTa. 3HAUNT, BCero ObLIa 1 TpéxxBoCcTas anca. Torma,
€CJIM MBI 3aMEHUM BCEX TPEXXBOCTBIX JINC HA MSATUXBOCTHIX ¥ HA0OOPOT,
™Mbl motyauM 10 -3 + 1.5 = 35 XBOCTOB, YTO MeHbIIe, YeM 53 0ojiee, 1em
B [IOJITOPA Pa3a, 3HAYUT, JAHHBIA BAPUAHT HEBO3MOKEH.

Takum 06pa3oM, UTOTO HA TIOJISTHE ceifidac 6 TPEXXBOCTHIX JIUC. O
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I'maBa 4

Teopus aucen

JlaHHBIA pa3/iesl MOCBAIEH TEMe «TeOPHUs YUCesy, KOTOpas OObeluHsieT B ce-
Os1 TAKKME TEMbI, KAK JIEIMMOCTb, OCHOBHbBIE CBOMCTBA IIEJIBIX YUCEJI, OCHOBHYTO
Teopemy apudmeTuku. TakKe BbI CMOYKETE JIydIlle Y3HATh, 9TO YKE TAKOe Mpa-
BUJIbHAS HECOKPATUMAS IPOOb, CKOJIHKO CYIIECTBYET MPOCTHIX YUCE]T U OYEMY
MBI TTOJIb3YEeMCsI apaOCKUMU TP PAMH.

1 Yeéruoctp

Marepuana aaa pa3bopa Ha 3aHATHHI

«Obrmasch» ¢ guciaMu, Mbl HAYMHAEM 3aMedaTh CBOHCTBA YETHBIX U HEUYET-
HBIX 9YHUCeJI B omeparusax Mexkjay aumu. 1o 4érHocTH Ymces, y49acTBYIOIUX B
OLlEepAIy, MBI MOXKEM OIPE/IEJIUTh YETHOCTD IOy YUBIIErOCH YUCIIA, HE 3HA
WX CaMUX.
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st omepaliny CJIOXKEHWsT TAOINIA BHITJISIAT TaK:

g4+Y=9,
Y4+H-=H,
H+4Y=H,
H+H-=4.

WNurepecno, 910 /1151 ONMEPAIUY BHIYUTAHUS MOJIYIAETCs TOYHO TAKas Ke Tab-
Jauna:

IIpubaBnss equHUIy K 9UCILY, MbI MEHSIEM €r0 Y6THOCTh, & MPUOABJIAS TBOUKY
— He MeHdAeM.

IIpu yMHOXKEHUHT TOCTATOYHO MOSBUTHCS XOTsI OBl OTHOMY UYETHOMY YUCITY, ITO-
ObI PE3YIBTAT MOy IUIICT IETHBIM:

q.q=9,
Y. H=4,
H 9=,
H-H=H.

Bapmaua 4.1.1. IIycte a n b — nessie uncna. JJokaxwure, uro uncio ab(a + b)
9ETHO.

Pewenue. B ciyuae, korga a uiu b 4érHo, BCE npoussejienue ab(a+b) corac-
HO TPUBEIEHHON BbIMMIe TadUIE Tak:Ke 96THO. Ecin Ke a u b 0JHOBPEMEHHO
HEYETHBI, TO UX CyMMa @ + b 9éTHA, a 3HAYUT, U BCE IIPOU3BEICHHUE TAKIKE
9ETHO. O

3amaga 4.1.2. MoxKHO i pa3MeHaTb 25 TyrpukoB Ha 10 Kymiop JI0CTOUH-
crBoM B 1, 3 u 5 TyrpukoB?

Pewenue. Bepuémcs K TabauIe CIOKEHUsST YETHBIX U HEYETHBIX UHMCEJI, KOTO-
PYIO MBI COCTABUJIN BHa4YaJse. Bce Kymopbl y HAC MMEIOT HEYETHOE [TOCTOWH-
cTrBo. YéTHOE KOJIMYeCTBO HEYETHBIX YUCENI JACT B CyMME 9E6THOE 9HCJIo; 25 —
HEYETHOE YHCJIO, TAK 9TO OTBET OYJIET «HEJIb3sI». O
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3amaua 4.1.3. I3 KOpoOKHM C JOMHHO TOTEPSINCH BCE KOCTH, COAEPIKAIINE
«ITYCTO». MO)KHO JIX OCTaBIIIUECAd KOCTU BLLIOXKUTH B pH,IL?

Pewenue. 3agaau Ha JOMUHO PErYISPHO BCTPEUYAIOTCS CPEIU OJUMITHATHBIX
3a/1a4, U [OJIE3HO MOHUMATh OCHOBBI JaHHON urpsl. Habop momuuo cocrout us
28 pa3iuYHbIX KOCTel, Ha KAaXK/OH U3 KOTOPBIX IIPUCYTCTBYET IIapa HHUCEe OT
HyJIsT 10 mectu. meercs cemb KOCTel ¢ ONMHAKOBBIMU YHCJIAMU, OHU HA3BI-
BaIOTCs «ayOsmy. VIrpa B IOMHUHO COCTOUT B TOM, YTOOBI BBIKJIQIBIBATH KOCTU
TaK, 9TOOBI COMPUKACAIUCH KBAAPATHI C PABHBIME YKCIaMu. B momHOM HabOpe
JIOMUHO KaxKJjas uudpa Bcrpedaercs poBHO 10 8 pas (poBepbre caMu JaH-
ubiil dakr). Kaxoe Bbikia/ibiBanue ouepeHoii kocru jaubo gobasiisier 1y6ib,
KOTOPBII W Tak SIBJSETCS TMapoii, TuOO CO3TAET HOBYIO Mapy. ECau BHLIOXKEH
BECh KOMILJIEKT, TO KaxKaas u3 nudp, TaKuM 00pa30M, JOJIKHA OBITH JaCTHIO
KaKOH-/1100 mapbl B psiy (€C/M Mbl HE 3aMKHYJIU KOJIBIO, TO Ha, KPAIX JOJIZKHbI
0CTaThCs OJIMHAKOBBIE YUCJIA).

Ecsi MBI TIOTEpSiZiN BCe KOCTH, COZepsKallie «ImycTos, a 3o kocru (0,0), (0,1),
(0,2), (0,3), (0,4), (0,5), (0,6), To KazkIast U3 IITECTH OCTABIINXCS UMD B OCTaB-
meMcsi Habope Temephb BCTpedaercs mo 7 pas3. Kaxmaa u3 mudp momkHA 00-
pa3oBaTh mapy, €CM OHA HAXOMUTCS BHYTpH psana. Ha KOHIAX psaga MOTyT
HAXOIUTHCS PAa3IUIHbIE TTU(PHI, HO OCTABIINAECS 9€ThIPE HE CMOI'YT COCTaBUTD
apbl.

Omeem: HeIb34. O

3amayga 4.1.4. Kak-1o pa3 pykosozacrso KI'B permmio ciipoBormmpoBars rpyii-
Iy COBETCKUX XUIIIU HA YIACTHE B AKIINK TPOTECTA IPOTUB BOITHBI BO BheTHAME
okouio ioconberBa CIITA B Mockse. B pazpaborky Obuta B3gra rpynna w3 100
XUIIIIH, KOTOPYIO IJIAHUPOBAJIOCH yoenuTh yaacrBoBarh B akiuu. O HAKO 11€e-
PEeI 3TUM WX HYXKHO OBLIO MO3HAKOMHUTEH APYT ¢ apyrom. C OmHO# CTOPOHBI,
OTMacHO OBLIIO COOMPATH CPA3y CJUIIKOM MHOTO HE3HAKOMbBIX JIO/IEH, C IPYTOit,
B CJIydYae 3HAKOMCTBA IO JBOE IIPOIECC 3AHSI ObI CIUIIKOM OOJIBITOE BPEMSI.
Torma arenr KI'B, koTopoMy OBLIO MOPYYEHO BLIMTOJIHEHNE JAHHOTO 33IAHAI,
peruns AefiCTBOBATD CJeAyomuM 00pa30M: 3HAKOMUTD JIIO/IEi 110 TPOe, HO 00si-
3aTeIbHO TAK, YTOOBI yIKe 3HAKOMBIE JIFOIW BO BTOPOI pa3 Ha OJHOI BCTpede
OKa3aThCs HE MOTJIN. YIACTCS JIM €My TO3HAKOMHUTD TAKUM CIIOCOOOM BCEX XWII-

U JIPYT C Ipyrom?

DTO — OJIUH U3 CAMBIX HEJTIOOMMBIX 3/IPABOCMBICSIIMMIY JIIOABMYU THUIT 33/1a4: B
HECKOJIBKO CTPOUeK cHOpMYINPOBaAHA 3a7a49a, KOTOPas MOKET ObITH cHOpMy-
JINPOBaHa B HECKOJILKO pa3 Kopoue. Taxue 3amaun B JAHHON KHUTE MBI BKJIIO-
JaeM UMEHHO JIJIsi TOTO, 9TOOBI BbI HAYYUINCH TTPOPBIBATHCS I€PE3 TEKCT YCJI0-
BUSI.
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Pewenue. JomycTuM, 9TO areHT CMOT BBITOJHUTH Tpebyembie ycaoBus. Pac-
CMOTPHUM KAKOT'0-TO MPOU3BOJIBHOTO Xunu. Bo BpeMst Kak/10# BCTpedr OH 3HA-
KOMWTCS POBHO C 2 IPYTUMU XUIIIH, HO BEJIb BCETO €My HY?KHO MO3HAKOMUTHCS
¢ 99 xunmnu, a TOCKONbKY 99 — HEeYETHOe YHCJIO, HU NIPHU KAKUX YCJIOBHUSAX 3TO
HE yIacTCs 00EeCIedIuTh. O

ITomMmuMo TpUBEIEHHOIN BBINIe TAOIUIBI MOJE3HO PACCMOTPETH CJIEIYOIIe
CBOWCTBA, CBA3AHHBIE C YETHOCTHIO YHCET:

1. PasnocTb AByX 9HMCET MMEET Ty K€ Y9ETHOCTH, YTO U UX CyMMa: CJIOKUB
(a —b) u (a+b), nonyuum 2a — uéruoe uucio. Kak mbl 3naem, oba
CIIaraeMbIX JIOJIXKHBI OBITH OJHOI YETHOCTH, YTOOBI IATH YETHYIO CYMMY.

2. Anrebpawmdeckas (co 3HAKAMW + WJIH —) CyMMa IEJIbIX YHCEJ UMEET Ty
7K€ 98THOCTD, 9TO U uX cymma (Hanpumep, 2 — 7+ (—4) — (=3) = —6u
2+ 744+ 3 =16 oba 46THBI).

HpI/IHI_[I/IH YETHOCTHU MOKET OPOABIIATHCA HE TOJIBKO B YUCJIAX.

3amaga 4.1.5. Ha miockoii TOBEpXHOCTH pa3MeIeHbl 9 MecTepéHoK, COeIu-
HEHHBIX 110 3aAMKHYTO#1 IIENI0YKe MOnapHo (mepBasi Co BTOPOii, BTOpas ¢ TPeThei,
., JeBdTad C HepBOI‘/‘I). MoryT Jiu OHE BCE OJHOBPEMEHHO BPAIATHCSH !

Pewenue. TIpeamono:xum, 9T0 BCE IMIECTEPEHKHA MOTYT
BpaIarhbCs ogHoBpeMenno. Torna B 3aMKHYTOH 1Iemo|-
ke OyayT 4epenoBarbCd JBa BHU/A LIECTEPEHOK: OJIHU
BpAINAIOTCST TI0 YacOBOW CTPEJKe, a APYrue MPOTHB.
T.K. pAIOM He MOTYT pPacHoJiaraTbCsd MECTEPEHKH O/
HOTO BHJA, OHHU JOJ’KHBI pa30bmBaThCcsa Ha mapbl. Ho mo
YCJIOBHIO WX HEYETHOE KOJMIECTBO — IIOJIY YU IIPOTH-
BOpedue,. O

3agaua 4.1.6. Ha ksagparnoit qocke (2n + 1) x (2n + 1) pacnonoxenst 2017
[IAINeK, TPUYEM s JII000H U3 IIAleK eCTh CUMMETPUYHBIE OTHOCHTETHHO
KaxK/I0il U3 IJIaBHbIX AUAroHaJIel (ec/id MIANIKA JIEXKUT HA JUACOHAJU, TO OHA
B TOM uucie orobpazkaercd cama B cebs). [Jokaxure, 4ro ojHa U3 ILALIEK
JIOJIPKHA PACIIONIAraThCs B IEHTPAIBHON KJIETKE.

Pewenrue. Ilepssrii cioco6. [lokarkeM, 9TO BCE IMAIKH, KPOME OIHOM, MOK-
HO pa30UTh HA MAPBI:

— eCJIM LIAIIKA He JIE?KUT HA [I€PBOH JUAroHasu, TO [l Heé eCTh CUMMeTpUd-
Has OTHOCHUTEJILHO TIEPBOI JTNArOHAJIN;

— eCcJIM MIalllKa JIE’KAT Ha IEePBOH JMaroHau, HO He B IIEHTpe KBaJjpara, TO
71l He€ eCTh CHMMETPUYHAs OTHOCUTEIHHO BTOPOM THATOHAJIH.
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Taxk kak Bcero marek 2017 — HeYETHOE YUCTI0, TO OTHA, JOTKHA PACTOIAraTh-
Cd B L[eHTpaJIbHOI‘/,I KJIETKeE.

Bropoit cmoco6. YV Kax0il mamKu ecTb CUMMETPUYHAs KAK OTHOCUTEIIb-
HO OJIHOW JIMAarOHAJM, TAK U OTHOCHTEJbHO Apyroi. VI3 sroro ciegyer, 4ro y
KaXKJIOH IMAINKN €CTh [EHTPAJbHOCUMMETpUYHAs. TaK Kak IMariek HeIETHOEe
9UCJI0, TO OIHA M3 HUX CTOUT B IEHTPAJIBLHON KJIETKE. O

3ajaBaJIbHUK

Bapmaua 4.1.7. (Typrop. Becennnii Typ. OcHorHolt BapnanT — 1986/1987.7-
8.1) ABTOMAT NpH OIlyCKAHUY T'PUBEHHUKA BLIOPACHIBAET IATH JBYIIEK, & MPU
ONyCKaHUU JABYMIKW — MATh TpuBeHHUKOB. Moxket ju Ilers, momoitaa x aBTo-
MAaTy € OJJHOU ABYIIKOM, MOJYYUTh MOCJIE HECKOJIBKHAX OIYCKAHUN OJIMHAKOBOE
KOJIMYECTBO JIBYIIEK U 'PUBEHHUKOB?

3agaua 4.1.8. (Typrop. Becennuii Typ. TpeHUpOBOUHBIH Bapuant —
1992/1993.

10-11.4) Ecrb Tpu kyuu kamueil. Paspemaercs x Jiio6oit u3 Hux 106aBuTh
CTOJIbKO KaMHel, CKOJIbKO €CThb B JIBYX JAPYyIHMX Kyd4ax, Wiau u3 Joboil Kydu
BBIOPOCUTH CTOJIBKO KaMHEl, CKOJIBKO €CTh B IBYX APYrux Kydax. Hampuwmep:
(12,3,5) — (12,20,5) (unm (4,3,5)). Moxno siu, Hadas ¢ Kyd 1993, 199 u 19,
CJIeNIaTh OJIHY W3 Kyd MyCTOM?

Bapmaua 4.1.9. (Typrop. Becennnii Typ. OcHorroit BapmanT — 2010/2011.8-
9.1) Ilo xpyry Hamucanbl Bce meJibie guciaa or 1 mo 2010 B TakoM TOpsIKe,
9TO MPHU JABUXKEHUN IO YACOBOI CTPEIKe UHC/Ta TO0UEePETHO TO BO3PACTAIOT, TO
yobiBafoT. Jlokakure, 9TO PA3HOCTh KAKUX-TO JABYX UHCEN, CTOSIIUX PIIOM,
q6THA.

Bagaua 4.1.10. («Maremarudecknii npa3aauk» — 1990.5.1) B napramente
HEKOTOPOI CTPAHBI JBE MAJATHI, MMEIOUINe PABHOE 9UCJIO JenyTaroB. B romo-
COBAHMU 110 BA?KHOMY BOIIPOCY IPHMHSAIN y4aCTHE BCE JEIyTAThl, IPUIEM BO3-
Jieprkapinmxcst He 6b110. Korma npencenarests cooOIuMIL, 4To PeNeHne TPUHITO
C MIPEMMYIIECTBOM B 23 T0JIOCA, JINJED OMITO3UINHA 3asBIJI, YTO PE3YJIbTATHI IO-
JiocoBanus chanbcudunpoBanbl. Kak oH 9T0 moHsI?

3agaua 4.1.11. (Typuup Apxumena — 2013.5.5) Kak-to pa3 dana ®énop,
Martpockun u [llapuk oTpaBUINCH € TIOYTHI HoMOoi. sgaas @Emop BhITE ep-
BbIM, & Marpockun mocsieaunm. [To mopore nomoit sns @Enop 0O6roust apy-
rux, b0 ero obrousisin poBHO 8 pa3. Marpockun OOroHsI APYTrUX, JUOO €ero
obrousiim posao 6 pa3. Uzsectno, uro Hsana Pénop npumén momoit mosxe,
yeMm Ilapuk. B Kakom 1nopsijike Apy3bs LPULLIW JOMOMA?

Sagaua 4.1.12. («Maremaruueckuii npasaauks — 2005.6.3) Jluca u nBa men-
Bexkonka genar 100 kouder. Jluca packiaapiBaer koH(ETbl HA TPU KYUKH;
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KOMY KaKasl JOCTaHEeTCsl — OlpeJenseT xKpebnit. Jlnca 3naer, 4To ecan Mease-
2KaTaM JIOCTAHETCS PA3HOE KOJIUYECTBO KOHGET, TO OHU TOMPOCAT €€ yPABHATD
X Ky9KH, U TOT/Ia OHA 3a0epéT maauiiek cebe. ITocae aToro Bece exar mocras-
mrecss UM KOHQETHI.

a) Ilpuaymaiite, Kak JInce pa3moRuTh KOH(METHI IO KYIKaM TaK, YTOOBI CheCTh
posro 80 koHbeT (Hu GOJbIe, HU MEHBIIE).

6) Moxer su Jluca caesarb Tak, 4ToObl B UTOre CheCTh POBHO 65 KoHber?

Bagava 4.1.13. (Topouckas ycrHas mareMarndeckas OoJuMIuaia s 6—7
kaccos — 2010.6.3) Ha pucynke MOXHO HaiiTu 9 IpAMOYTOILHUKOB. 3BecT-
HO, YTO Y KaXK/IOTO U3 HUX JJIMHA U NUpUHA — 1ejble. CKOIBKO MPIMOYTOIhb-
HUKOB M3 3THUX JEBSATH MOI'YT UMeTh HEYETHYIO IJIOMIAb !

Bagaua 4.1.14. («<Maremaruveckuii npasaauk» — 2013.6.4) 3a kpyrobilit
cros cesu 13 siereii u JOrOBOPHUIIUCH, YTO MAJIBIUKU Oy/lyT BPATH JI€BOYKAM, &
JIPYT IpYTy TOBOPHUTDH TPABIY, & IEBOYKHU, HA000POT, OYIyT BpaTh MAJIBINKAM,
a pyr Apyry roBopuTh npasay. OnuH u3 Jereil cka3aj CBOEMY IPABOMY CO-
cemy: «BoapmmuCcTBO M3 Hac MadBIUKU». TOT CKa3ayl cBoeMy IMPABOMY COCE.Y:
«BOoMBMUHCTBO M3 HAC JEBOYKH», a OH CBOEMY cOcedy cipaBa: «DBoabmmm-
CTBO U3 HAaC MaJIBYUKHN», & TOT CBOEMY: «BO.TH)H_II/IHCTBO U3 HaC JE€BOYKH» U TaK
Jajee, TOKA TOCAETHUN PeOEHOK He CKA3aJl MEpBOMY: « BONBITMHCTBO M3 HAC
MaabanKny. CKOJBKO MaJIBIUKOB OBLIO 338 CTOJIOM?

3agaua 4.1.15. («Maremarudeckuii npasaauk» — 1991.6.4;7.2) IoanonbHbrit
vumonep Tapac Aprémos npumén B ['ocOank, 4ToObl OOMEHSITH HECKOJIbKO
50- u 100-py6aéBbix Kymiop craporo obpasma. Emy 6buia Beimana 1991 kymio-
pa 6oJee MeIKOro JOCTOMHCTBAS, HIpUYEM cpein HuX He O6b110 10-py6iéBhix.
JloKasKnuTe, 9TO ero OOCUNUTAJIN.

3agaua 4.1.16. («Maremaruveckuii npazaauk» — 2002.7.3) B nanucanHoMm
Ha JOCKe TpuMepe Ha yMHOXKeHwue xynaurad llers mcnpasui ase mudpst. 1lo-
sgyuansiock 4-5-4-5-4 = 2247. BoccranoBuTe UCXOIHBIN TpUMep U 00bsACHUTE,
Kak Bbl 310 caesam.

Bagaua 4.1.17. («Maremaruyeckuii upasauuk» — 2000.7.4) Moxker s upo-
M3BEIEHNE IBYX MOCICIOBATEILHBIX HATYPAIBHBIX YNCE] PABHATHCS TPOU3BE-
JIEHNIO IBYX TOCIEIOBATEIHHBIX YETHBIX THCEN!

3B To BpeMs MMenHm XOXKJeHHEe KYIIOpel mo 1, 3, 5, 10, 25, 50 u 100 py6ueit (moBOTO
obpa3sra).
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3agaua 4.1.18. (Topojckas ycTHasg MaTeMaTudeckas OJUMNUALA Ijd 6—7
kiaccos — 2009.7.4) B mkose 450 ygyenukos u 225 napt. PoBHO mosioBuHA
JIEBOYEK CHJAT 3a OMHON HapToil ¢ MajbuuKamMu. MOXKHO i IepecajuTh yde-
HUKOB TaK, 4TOObI POBHO IIOJIOBMHA MAaJIbYMKOB CHJIEA 33 OIHOM Iaproil ¢
IeBOYKaMHu !

Bagaga 4.1.19. («<Maremarudeckuil —upasjiHuk» — -
2013.6.5) Masbiii u Bosbmioit ocrpoBa UMEIOT MOPAMO- AN
yroabHyI0 (OPMYy U pa3/eJe€Hbl HA NPIMOYTOJIbHBIE ;
rpadcerBa. B kaxkmom rpadcTBe MposoXKeHa gopora Imo |
onmoit m3 mmaronaseii. Ha kaxkmom ocTtpoBe atm goporn | _ o
00pa3yorT 3aMKHYTbHIH IIyTb, KOTOPbIi HU 4epe3 Kakyio |\ PN ;
TOYKY HE TPOXOJWUT JBaXKJbI. BOoT Kak ycTpoen MaJbrii S |
0CTpPOB, Te Beero 6 rpaders (Ha PUCYHKE CIOPABA).

Hapucyiite, kax M0OxKeT OBITH YyCTPOEH BoJbIoit 0OCTPOB, ec/in HA HEM HEIETHOE
qncyo rpadcTB. CKOIbKO rpadCTB y BAC MOy IUIOCH !

3agaua 4.1.20. («Maremaruueckuii npasaauk» — 2010.6.6) Ha kparo kpyr-
JIOTO BPAIIAOIIEr0oCsi CTOJIA Y€pe3 paBHbIE MPOMEXKYTKU cTosiiu 30 garmek c
gaeM. Maprosckuit 3asi u CoHst ceu 3a CTOJI U CTAJU MUTH Yail U3 KAKUX-TO
JABYX uaiiek (He obs3aresibHO cocennux). Korna onu ponmim vait, 3asiu, nosep-
HYJI CTOJI TaK, 9TO TIePe.T, Ka¥KIbIM OMSAThH OKA3aJI0Ch TI0 MOTHOM darke. Korma
U 3T YalllKU OIyCTEJH, 3asll CHOBA IMOBEPHYJ CTOJ (BO3MOMKHO, HA JIPYroOil
YroJl), U CHOBA HepeJ KaxKJbIM OKa3aJjach IOJiHAs darika. U Tak mpomosizKa-
JIOCH JI0 TeX TIOP, MOKa BeCh 4Yail He ObLT BeIMUT. JJoOKaKuTe, 9TO eC/Iu Obl 3asii]
BCEerza MOBOPAYMBAJ CTOJ TAK, 9TOOBI €r0 HOBAs YAIIKA CTOSJIA YePe3 OIHY OT
npeabyLyneil, To uM Obl TOXKE yJIa10Ch BBIIUTH BECh 4ail (T.e. TOXKE KazKbIil
pa3 ofe Janku OKa3bIBAIKUCH Obl TIOJHBIMA ).

3agaua 4.1.21. (Topojckas ycTHasg MaTeMarudecKas OJUMIUALA Ijd 6—7
kjaccoB — 2006.7.7) JIjist urphbl B KJIACCUKK HA 3€MJIE HADUCOBAH DAl KJIETOK,
B KOTODPBIE BIIMCAHBI 110 MOPsAAKY 4ucia ot 1 g0 10 (na pucynke muxke). Maia
NPBLICHY/IA CHAPY?KU B KJIETKY 1, 3aT€M IMONPbIraja MO OCTAJIbHBIM KJIETKAM
(KaxK bl UPBRKOK — HA COCEJHIOI0 110 CIOPOHE KJIETKY) M BbIUPLILHYJIA Ha-
pyxy n3 kaerkn 10. I3Bectro, uro Ha kaerke 1 Marra 6bi1a ogun pas, Ha
KJIETKE 2 — 1B, pasa, ..., Ha KjeTke 9 — meBaATh pa3. CKOJIbKO pa3 mobbIBaja
Marra =va kirerke 107
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3amaum g cCaMOCTOATEILHOTO PEHIeHUs

3amadga 4.1. Nmeercs 18 nesnbix gucest, npousseeHne KOTopbix pasuo 1. [lo-
KAyKUTE, 4TO UX CyMMa HE PABHA HYJIIO.

3agaua 4.2. Ha nocke nanucano 2017 nesbix duces or 1 g0 2017. Kaxkiabim
xom0M JIOPMUIOHT CTUPAET C JOCKU JIBA, YKMCJIA, U 3AMUCHIBAET HA JOCKY MOIYJIb
“X pas3HocTh. MoyKeT /1M MOCeaHee OCTABINEeeCs Ha, JOCKE YHCIO PABHATHCA
HYJIH0?

3amaga 4.3. Iloka geru permajgum KOHTPOJBHYIO PabOTy, MPEnogaBaTeIb Ha-
nmucasng Ha CTeHe Kjacca IO KPYry Bce HaTypasbHble umciaa oT 1 mo 2018 mo
OJIHOMY Pa3y TaK, YTO MEX/Iy KaxK/IbIMU 2 YUCJIaMU, CTOAIUMU Yepe3 1, oKa-
3aJjics JeTUTEeTh UX cyMMbl. Bacs yBumen ma crene Hamucannoe unciao 1999, a
COCeIHEE YMCJIO 3aKPHIBAJIA TOJI0BA OTHOKJIACCHUKA. OH DEIuI TOCIOPUTH CO
CBOWM COCEJIOM, YTO TOJJHOCTHIO 3aKPBITO HEUETHOE Yncyo. Kakme ero maHch
BBIMIPATh JAHHBINA CIOp?
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2 Ilpusmakm geammMocTu

Marepuana ajg pa3zdopa Ha 3aHATAN

JeaumMocrb — OIHO M3 OCHOBOILOJIArAKOIMUX HOHATHI Teopun dmcesl. OObIYHO
MBI TOBOPHUM, UTO IUCIO @ JEJTUTCS HA TUCIO b, €CTM OCTATOK OT JEJEHUs a Ha
b pasen mymo. Ho uro takoe octarok? O HUX MbI TIOTOBOPUM B CJI€IYIOIIEM
paszesie, a mokKa JaauM 0ojiee CTPOroe Ompee/ieHne JeJTUMOCTH YUCE.

Omnpenenenne 4. [lenoe qucio a nemuTcs Ha MEI0e IUCTI0 b, He paBHOE HYJIIO,
€CJIH CYIIECTBYET TAKOe [EeJIoe YUCIIo ¢, 910 a = b - ¢.

PaCCMOTpI/IM O0CHOBHDBLE CEOTICMEaA JeAUMOCTIU.

YrBepxkaenune 1. Ecmu nenoe quciio a gemures Ha 9uciao b, a q9ucjio b ge-
JIUTCA Ha YUCJIO ¢, TO YUCIIO @ JEIATCSA Ha UIUCIO C.

Joxasamenvcmeo: a = bn; b = ck,= a = (nk)c,= a neaurca Ha c. O

VYrBepxkaenane 2. Eciu k — obmuit nenurens uncen a u b, To:

a) uucaa a + b u a — b pensires na k;

6) uucmao ab genurcs Ha k2.

Hoxazameavemeo: a) a = nk, b =mk,= a+b= (n+m)k, a—b = (n—m)k,=
(a+b) u (a—0b) neasres na k;

6) a = nk, b = mk,= ab = (nm)k?,= ab neaurca na k2. O

Caenctsue. Ecin ogmo u3 uncen a u b geaurcs Ha k, a BTOpoe HE IETUTCS
Ha k, to uncna a + b u a — b He mensarca Ha k.

Onpegenenne 5. HarypanbHoe 9uciio p HA3BIBAETCS MPOCTHIM, €CJIH OHO OT-
JIMIHO OT €WHUIILI U JIEJINTCS TOJHKO Ha HATYPAJbHBIE YUCTIA 1 1 P,

Omnpenenenne 6. HarypanbHbie 9ucia p U ¢ HA3bIBAIOTCS B3ANMHO MPOCTBI-
MU, €CJIN e IUHCTBEHHBIM O6H_LI/IM H&TypaJIBHBIM JEJINTEJIEM 3TUX YNCeJI ABJIA-
eTcs YucJjo 1.

VYrBepxkaenue 3. Eciu uucio s = ab (a, b — uesble) geaurcs Ha TPOCTOE
9HCJIO P, TO XOTs ObI OHO U3 YUCET a U b jmenuTes Ha p.

Ilycrs ecth mekue yrBep:xkiaenus A u B. ToBopsat, uro «A paBHOCHIBHO By,

WA 9TO0 <A TOrma m TOMBKO TOrma, Koraa B», mam ke «ansa A HeoOXoamMmo
u jocrarodno B» B ciydae, ectu A = B u B = A. Tosopsar, uro «mis A
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JIOCTATOYHO By, mian 410 «1jisi B Heobxomumo As, wim «B ciaydae ecau B, To
Ay, wm «A, korma By, eciu B = A.

Hanomuum npusuaku deaumocmu, KOTOpbIe OOJIBIINHCTBO U3 BAC IIPOXOIUTIO B
6 ksacce (u 1ocse 31oro onu HJaronoyYHo 3abbluch). Hanomuum Beem, uro
HOJIb — 3TO YHUCJIO0, KOTOPOE JEIUTCS Ha BCE UTO yromHO!

Yucsio, gensineecs: HAIIEJIO HA 2, HA3BIBAETCH YETHBIM, U €r0 MOCaeaHss nudpa
TaKXKe JI0JKHA ObIThb 4€THOM, TO ecTh paBuaTbed 0, 2, 4, 6 uiau 8 (0 — aro
YETHOE YUCIIO, LIOTOMY YTO OHO JEJIMTCH Ha BCE 4T0 yroauo!l), u naobopor, upu
mocyieHeit 9ETHOM 1udpe YUCIo OyaerT YETHBIM.

Ipusnaku genuMocTH Ha 3 U Ha 9 OYeHb MOXOXKH: CyMMa [udp 9UCIa JeTUTCI
Ha 3 (Ha 9) Torja M TOJBKO TOrJA, KONJA CaMo YHCJIO JenuTcs Ha 3 (Ha 9).

YT00OBI YNCIIO JEIUIOCH HA 5, HEOOXOIUMO M JIOCTATOYHO, IUTOOBI €r0 MOCIETHSSA
mudpa geauaach Ha 5, TO ecTh paBHsiiach 0 mam 5.

Becbma oueBnaeH ToT (HaKT, 9TO AETUMOCTD YuCaa HA 10 SKBHBAEHTA TOMY,
470 ero nocjaegdeii uudpoi asisercs 0.

IIpusnak genmmocTu Ha 4 9yTh CJIOXKHEE — TPEOyeTcss PacCMOTPETh YHUCIIO,
00pa30BAHHOE IBYMsI €r0 MOCTAeTHUMHE Mg paMu: TOT (PAKT, ITO OHO JETUTCA
Ha 4 paBHOCWJIEH TOMY, 4TO Ha 4 JI€JIUTCS BCE YUCIIO.

U maxowmer| mpu3HaK JeJUMOCTH Ha, 11: 11 TOro, 9T0OBI YNCIIO JeauI0Ch Ha 11,
HEOOXOIMMO U JIOCTATOYHO, 9YTOObI Ha 11 memuiack 3HAKONEpEMEHHAs CyMMa
ero uudp (npu cymmupoBanuu 1epByo mubdpy Mbl 6epEM CO 3HAKOM ILIIOC,
CJIEYIOLIYI0 — CO 3HAKOM MUHYC U TaK /IO IIOCJIEHEN).

IIpuBeném mpumep.

3amaua 4.2.1. demurca qu aucio 435678232 na 117

Pewenue. Haiiném 3nakomepeMeHHy0 cyMmmMmy nudp JaHHOTO YUCTA
4-34+5-6+7-8+2-3+2=0.
Yucnao 0 genutea Ha 11, 3HAYUT, ¥ UCXOIHOE YUCJIO JeJUTCA Ha 11. ]

3amaya 4.2.2. JlokazaTb Npu3HAK JeJIEMOCTH Ha 9.

Jlokazameavemeo. Ilycth  4mcimo  wmMmeer  mecATHIHYIO 3amuch N = =
UnGn_1...a10g9. Torma N = ag + 10'a; + a210% + ... + a,,_110"" 1 + @, 10™.
Samernm, duro uwmcaa 1,10,100,...,10" Bce wmMmeloT ocTarok 1 TIpH
memenun  Ha 9 (Tak  kak uwmcaa  0,9,99,...,999...99 gmemarca Ha
9). A 3mauwr, ecam cymma 1wmdp a9 + a3 + ... + a, JeIUTCA HaA
9, 7o u N = ag + 10'a; + 210> + ... + ap_110""' + a,10" =
=ay+a1+...+ap+91 +99%as+...+9...9a, gemurca na 9. O

195



He cymecTByer mpOoCThIX MPU3HAKOB JEIUMOCTH Ha 7 1 13, OAHAKO T8t JTI0O0T0
9UCTIA, OOJIBINETO THICAYN, TPOIECC IPOBEPKU MOYKHO CUJIBHO YIIPOCTUTD, CBE/Is
€ro K IPOBEPKE JIeTUMOCTUH CYMMBI WJIM PAZHOCTH UUCEJ, HE MPEBOCXOAAIINX
ThIcAqy. Pa300béM nCKOMOE IHCIIO Ha TPYIIIEI AP MO TPH, HAYNHAS C € THHHIIT,
nanpumep, ducyo 211626363 pazobbém Ha 363, 626 u 211. Camas sieBas rpymna
MOXKET COMepKaTh MeHee TpéxX nudp. K 3HaK0Yepeayoasics CyMMa STHX
rpynm aenautca #Ha 7, 11 wam 13, To m camo unciao genutced Ha 7, 11 mwam 13.
B namem cirydae mbl BoraucssgeMm cymmy 211 + (—626) + 363 = —52. Ona ne
JeuTcd HA Ha 7, HU Ha 11, HO menwTca Ha 13, 3HAYHUT, TO Ke caMOe MOXKHO
ckazarb u 1po qncyo 211626363. JokazaresbcTBO 3TOro (hakTa OCHOBLIBAETCS
Ha ToM, yto 1001 =7-11-13.

YuauteBasg, uro 999 = 27 - 37, MOXKHO TOJYYIUTH AHAJOTUIHBIA MPU3HAK Je-
sumoctr Ha 27 u 37. [y npOBEPKHU [IeIMMOCTH HY2KHO CJIOXKHUTH BCE TPOUKH.
Ecsiu pesynprar aemurcs wa 27 wiu Ha 37, TO W W3HAYAJIBLHOE YUCIO Oyaer
00/1aJaTh TEMU K€ CBOMCTBAMIU.

ITocne paccmoTpeHus TPU3HAKOB JEJIMMOCTH OYEHb BaXKHO Oyaer oOpaTuTh
BHUMAaHNE Ha HEKOTOPbIE COOOPAXKEHMSsI, OTHOCSIINECS K IMPAKTHIECKOMY pa3-
JIOYKEHUIO YHCJIA HA MPOCThIe MHOXKHUTEMH. Kak mpaBuio, caMbIM yI00HBIM Oy-
et mepebop BCEX MPOCTHIX MHOKHUTENEH, HAUMHAS C HAMMEHbBIINX, T.e. 2, 3,
5,7, 11, 13, 17, 23, 29, ..., 32 UCKJTIOYEHUEM CJTYyYaeB, KOTJA HEKOTOPHIE MHO-
KUTEJIM MOXKHO Cpa3dy yKa3aTh IO BHAY Jucia, HampuMep: 970097 = 97-10001
nwma: 100020001 = 100002 + 2 - 10000 - 1 + 12 = (10000 + 1)2.

Taxake ciemyer HOMHATH O ciaemyomeM GpakTe: ecyn YUCI0 N HE JEJIUTCS HU HA
OJTHO IIPOCTO€ YHUCJIO, He IIPEBOCXO/IdAlNee HEKOTOPOTrO YUCIA, P, IPUIEM p2 =n,
TO n — mpocroe. /leficTBUTEIbHO, JOMYCTUM, 9TO Y 7 €CTh XOTs ObI OIWH Je-
JIUTENb p1 > P, TOTAA N = Py - P2, TIE Py — HEKOE Iesioe gncyio. Ecau py > p,
MOJIy9aeM: N = Py -P2 > p-P > N — NPOTUBOPEYNE, HO P2 HE MOXKET OBbITH MEHb-
1€ P [0 YCJIOBUIO, OTKY/Ia U cJieyer chOPMYyJIUPOBAHHOE HAMU Y TBEPXK/IEHUE.

3amaya 4.2.3. Moxer s 9ucyo, cocrapiaennoe n3 13 emquaut, 13 gBoexk u 13
TPOEK, OBITH TOJHBIM KBaAPATOM?

Pewenue. OObIYHO, €Cu B 33a4€ JAHDI JIUIIb UM PHI, 13 KOTOPHIX COCTABIIE-
HO 9YWCJIO, HO HAYEr0 HE M3BECTHO PO UX TMOPAIO0K, 9TO 337a49a HA TPU3HAKA
penumoctu Ha 3 u/unu 9. Jlokaxkem, 4TO 9MCIIO, COCTABJIEHHOE U3 JAHHBIX
nudp, He MOKET ObITh MOTHBIM KBagparoM. Cymma nudp 9TOro 9ucia paBHa
13- (1424 3) = 78, uro menutcs Ha 3. BHAUNT W M3HAYATIHHOE YWCIIO JIETTUTCS
ma 3. Ho ecam 661 OHO OBLIIO KBAIPATOM, OHO JOJIXKHO OBIJIO ObI JEIUTHCA U HA,
32, Tak Kak 3 — mpocroe. Ho umcino 78 mHe mesmutcs Ha 32, 3HAYMT, KBaJIPaT
COCTABUTH HEJb3. O

Hoquy MbI CTaJIl JOKa3blBATb UMEHHO HEBO3MOXKHOCTDb COCTaBJICHUA qucaa’?
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Eciv Ha MUHYTY TpEIMONIONKUTH, 9TO KBaAPAT MOXKHO OBLIO OBl COCTABUTH,
a 310 — 39-3HAYHOE YHCJIO0, TO JA0Ka3aTh, UTO 3TO JEHCTBUTEILHO TOJIHbBIHI
KBaJpar, 6e3 KaJIbKyIaTopa (& KaJbKyJsaTOPOM MOJIb30BATHCA HA OJTUMINAIAX
HeJib3s!) IPAKTUIECKU HEBO3MOXKHO.

3amaua 4.2.4. Haiinnre 9eThIpEX3HATHOE THCII0, ABJISIONICECS TIOJHBIM KBa/I-
paromM, mepBbie 2 MudPHl KOTOPOTO PABHBI MEXKIY COOOIT M MOCTeTHNAE 2 TOXKE.

Pewenue. 3amerun, 9T0 JAHHOE HHCJIO JOJZKHO 3AIUCHIBATLCE B BUJE aabb.
Mo:KHO 3aMETHUTD, 9TO 3HAKOMEPEMEHHAs CyMMa U P ITOTO YUCJIA PABHA, HY-
JI0, & 9TO 3HAMHUT, 4T0 umcyao gequrcda Ha 11. IIycts N2 = aabb, Torma N
Toxke menurcd Ha 11, u N [0/KHO OBITH JABY3HAYHBIM YHCJIOM, YTOOBI MIPU
BO3BE/JIEHUHU B KBAAPAT IOJIYYAJIOCH YeThIpEX3HaYHOe. Bee ABy3HAYHbIE YHUCTA,
Jendrmrecs Ha 11, cocToaT u3 paBHBIX mudp, 3uaautr N = cc.

Bammmem ypasHeHue: 2 = aabb, OTKyIa
(11¢)? = 1000a + 100a + 10b + b = 11(100a + b) < 11¢? = 100a + b.

Herpyaubim mepebopoM MOXKHO yOEIUTHCs, 9TO MOAXOAUT TOJBKO ¢ = 8, U
882 = 7744. U

3asaBaJIbHUK

Bangaua 4.2.5. («Maremarudeckuii npasaauky> — 2016.6.1) YV Hesuaitku ecrsb
[SATH KapToveK ¢ nudpamu: , , , " . TTomorure eMy COCTaBUTH
U3 9TUX KapTO4YeK [[BA YHCIa — TPEX3HAYHOE ¥ JBY3HAYHOE — TaK, YTOObBI
[EPBOE YUCJIO JIETHIOCH HA BTOPOE.

3agaua 4.2.6. (Topoxckas ycrhHas MareMaTwdecKas OJUMIHAIA Jad 6—7
kimaccoB — 2013.7.1) Acrposior cuuraer, uro 2013 rox cuwacmauevii, mOTO-
My gro 2013 mameno memurca Ha cymmy 20 + 13. Byaer nn korma-auby s 1Ba
CYACTJIUBBIX I'OAA LOAPSL!

Bagaua 4.2.7. («Maremarndecknii mpaszgauk> — 2015.6.2)

a) Buummure B KaxkIblil Kpy2KO49eK Mo 1udpe, OTIUIHON OT Hy- O O
JisI, TaK, 9YTOOBI CyMMa IMUQP B IBYX BEPXHUX KPYKOUKAX OBLIA O

B 7 pa3 MEHbIIE CyMMbI OCTATBHBIX UMD, a cymMMma 1udp B JABYX O

JIEBBIX KPY2KOYKAX — B D Pa3 MEHbIIIe CyMMbI OCTAJIbHBIX IUdP.

6) dokaxkure, 4TO 33,1248 UMEET €JIUHCTBEHHOE DEelIeHHE.

Bagaua 4.2.8. (Topozackas ycrHas MareMaTwdecKas OJUMIMALA g 6—7
kiaccoB — 2002.7.2) Cymecrsytor au Takue mudpst I' u ¥V, uro uucio VIV
pesnred Ha 13, a ynciao I'YT — we nenurca?
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3agaua 4.2.9. («Maremaruyeckuii npasauuks — 2012.6.3) ZKurenu ocrpo-
Ba Hepesennst, Kak W MBI C BaMH, JEIAT CyTKH HA HECKOJHKO 9aCOB, 9aC Ha
HECKOJIBKO MHUHYT, & MAHYTY Ha HECKOJBKO ceKyHn. Ho y HuX B cyTKax 77 mu-
HyT, a B ace 91 cekynma. CKONBKO CEKyHI B CyTKax Ha ocTpose Hepesenua?

3agaua 4.2.10. («Maremaruveckuii npasnauk> — 2008.6.3) Ha ckiaue se-
2KaJ10 HECKOJIBKO HEJIbIX TOJIOBOK ChIpa. Houpto mpunwim Kpbichl u cbeam 10
TOJIOBOK, TIPUUEM BCE €JIM MOPOBHY. Y HECKOJBKUX KPBIC OT 00YKOPCTBA 3a-
6ostesin KUBOTHI. OcTallbHBIE 7 KPBIC CIAEAYIONEH HOYBIO JT0EJU OCTABIIHUICS
CBhIP, HO KayKJasl KPbICa CMOIJIA CheCTh BJIBOE MEHbBIIE ChIpa, Y€M HaKaHYHE.
CKOJIBKO ChIpa OBLIO HA CKJIAJIE MEPBOHAYAIBHO?

Sagaua 4.2.11. («Maremaruyueckuii npazauuky — 2010.7.3) Masienbkue ger-
ku Kymasan kouderku. Kaxapiit cbesr Ha 7 KOHGMET MEHbIIIe, YeM BCE OCTAJIb-
HbIE BMecTe, HO BCE ke Oouibiie oHoil KoHderbl. CKoJIbKO Bcero KoHder ObL10
CheJIeHO?!

3agaua 4.2.12. («Maremaruueckuii npa3auuks — 2006.7.4) Ton nposenenus
HBIHEIITHET0 MATEMATUYECKOTO MPa3IHUKa JeJauTcsa Ha ero HoMmep: 2006 : 17 =
118. HazoBure:

a) LepBblii HOMEDP MATIPA3/HUKA, JJisd KOTOPOIO 9T0 TOKE ObLIO BbILIOJIHEHO.
0) mocseaHui HOMEp MATIPA3IHUKA, JJIs KOTOPOTO 9TO TOXKE OyIeT BLINOJI-
HEHO.

Bagaua 4.2.13. (Topojckas ycTHag MaTeMarudecKas OJUMIUaia Ijid 6—7
kjtaccoB — 2004.7.5) Cpeau HEKOTOPBIX 13 110C/I€10BATEIbHBIX HATYPAJIbHBIX
qucest 7 96THBIX U 5 KpaTHBIX TPEM. CKOIBKO CPeIn HUX YUCes, KPATHbIX 67

Bagaua 4.2.14. («Maremarndeckuit npasaauk» — 2017.7.5) Moxkno s tak
paccrasurb 1udpst 1,2, ..., 8 B kierkax a) 6yksbl IT1, 6) nosocku (Ha pucyHke
HuzKe); 4106kl 1Py JII000M paspe3anuu PUIYPbL HA JIBE 4aCTU CyMMa BCex uudp
B OJIHOI U3 "acreil genmaach Ha cymMmy Beex mudp B apyroit? (Pe3ars MOXKHO
TOJIBKO IO TPAHUIAM KJIETOK. B Kark10ii KJIeTKe JOJIKHA CTOATH OHA, udpa,
KaxkAyIo mudpy MOKHO UCHOJIb30BATH TOJIBKO OJUH Pa3.)

a)

Bagaua 4.2.15. (Topojckas ycTHag MaTeMarwdeckas OJUMNuaia Ijid 6—7
kyaccoB — 2005.7.7) [okaxkure, 9T0 cym™ma nudp 4UC/Ia, JEJIAMIErocsa Ha 7,
MOKeT OBITH PaBHA JI0OOMY HATYPAIbHOMY YHUCIIY, KPOME €IHHUIIGI.

Bagaua 4.2.16. (Topojuckas ycrHasg mMareMarudeckas oJuMnuaza s 6—7
kiaccoB — 2011.7.8) IlocsienoBaresbhble HATYPaIbHbIE YUCIA 2 U 3 JEJATCH
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Ha TOoCIeI0BaTeIbHbIE HEUETHBIE Yncia 1 1 3 cooTBeTCTBEHHO; uncaa 8, 9 u 10
— pendarcd Ha 1, 3 m 5 coorBercTBenHo. Haitayresa mm 11 mociaenoBaTeIbHBIX
HaTypaTbHBIX YHCEN, KOTOpBIe aendarca Ha 1, 3, 5, 7,9, 11, 13, 15, 17, 19 u 21
COOTBETCTBEHHO?

Bagaua 4.2.17. («<Maremaruveckuii npasnauk» — 2004.7.1) Bauga 3aaymasn
IPOCTOE TPEXIHATHOE UUCJIO, BCe TP PBI KOTOPOro pasiandnbl. Ha Kakyfo mud-
Py OHO MOYKeT OKaHYNUBATHCsI, €CJIU €10 MOCIeTHs s T Pa pABHA CyMMEe TTEPBBIX

AByX?

3agaua 4.2.18. («Maremaruueckuii npasaauks» — 2002.6.3) Ha mocke 6buiu
Hanucadbl 10 TocC/IeoBaTeIbHBIX HATYPAJBHBIX umcesd. Korma crtépam omHo
U3 HAX, TO CyMMa JIEeBATU OCTABIIKXCs Okazasachk pasuHa 2002. Kakwme uucia
OCTaJIACh Ha JOCKe?

Bangaga 4.2.19. («Maremarngeckuit npasaauk» — 2003.7.3) Y1o6bI OTKPLHITH
ceiid, Hy2KHO BBECTU KOJI — YUCJI0, COCTOsAIIEe U3 ceMu udp: JABOEK U TPOEK.
Ceitd oTKpoeTcst, ecliv IBOeK O0JIbINe, YeM TPOEK, a KO, JCJIUTCS W Ha 3, U Ha,
4. TlpumymaiiTe KO, OTKPBIBAIOIIAH ceiid.

3agaua 4.2.20. (Typuup Apxumena — 2016.4) 3zsecTHo, 9TO Cymma
TYPHUP + APXUMEJA

kparua 2016. Jokaxure, yro cymma UP + AP kparua 9. (Ludpor 3amene-
HbI OyKBaMu: pas3Hble Mu(Pbl — PA3HbIMH OyKBAMH, OJNHAKOBBIE MU(ppPbI —
OZIMHAKOBBIMU OyKBAMM)

3agaua 4.2.21. («Maremaruueckuii npasaauks — 1995.7.5) 13 narypanbuo-
IO YUCJIa BBIYIA CYMMY €ro Mudp, U3 MOJYyYeHHOTO YUCIa CHOBA BBIYIN CyMMY
ero (moJsrydenHoro uucsia) mudp u tak gajee. Ilocie oguHHAINATY TAKUX BbI-
yuTaHuit nosydmiaca Hyiab. C KaKoro ymucia HaduHa m?

Bagaua 4.2.22. («Maremaruueckuii npaszaauk» — 2011.7.5) B cupaBounuke
«Marug 114 4aiiHUKOB» HAIIICAHO:

Samenure B ciioe SEMJIETPACEHUWE onunakosbie OyKBbI Ha
OIMHAKOBBIE IU(MPBI, & pa3Hble — HA pa3Hble. KCan momydeHHoe
YUCIO OKAXKETCS MPOCTHIM, CJIYUUTCS HACTOAIIEE 3€MJIETPSICEHNE.

BosmoxkHo sin Takum 06pazom ycrpouth 3emsterpsicenne? (Harypanbaoe duc-

710, Bosbimee 1, HA3BIBAETCA IPOCTBIM, €CJAHM Yy HErO HET APYIHX JEeJIATEJNe,
kpome 1 u camoro cebst.)
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3amaum g cCaMOCTOATEILHOTO PEHIeHUs

3amaya 4.4. Haiiaure Hanbobiiee 9eTHIPEX3HATHOE IUCTIO, JETIEecT Ha 2,
5,9 u 11, Bce nudpbl KOTOPOro PA3IUIHBL.

3amaga 4.5. Cymma TPEX PA3IMYHBIX HAUMEHBIINX JEJIATeIel HEKOTOPOTo
qncia A pasna 8. CKOIBKUMHU HYJISIMH MOXKET OKaH4InBaercs uncio A? Yka-
JKWTe BCe BADUAHTHI.
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3 CpaBHeHUd 10 MOIYJIIO

Marepuana ajg pa3zdopa Ha 3aHATAN

TlouTn B KaxK7I0# ONMMMIIMAIE BCTPEYAIOTCA 330a9H, B KOTOPBIX W K03 u-
[IMEHTHI, U TIEPEMEHHBIE MOTYT TPUHUMATEH TOJIBKO IEJIOUYNCIEHHbIE 3HAUEHUSI.
OTO TaK HA3BIBAEMbIE 33Ja9M B IEJIBIX YKUCIaX. B 3TOM pa3iene Mbl Oymem
paccMaTpuBaTh TOJBKO Takwe 33aa4uu. OOuH u3 MOITHEHNX WHCTPYMEHTOB
peIlleHuss TaKuX 33129 — MOIYIbHAs apupMEeTHKA.

Omnpenesnenne 7. ToBopsT, 94T0 Uncia ¢ 1 b CPABHUMBI IO MOIYJTIO &, €CJIA UX
PasHWIA JEJTUTCS HA T. aNNChIBAIOT 3TO CIAEYIONuM obpasom a = b (mod z),
umm ¢ = b (mod ).

s ompenesiéHHOCTH B JajibHEeM OyZeM CYUTaTb, YTO MOIYJIEM T MOTYT
OBITH TOJHKO TIOJIOXKUTETHHBIE TIEJIBIE YUCITA.

JLJIs1 OTPUIIATEIBHBIX IUCETT ONIEPAIAS HAXOXKIEHNST OCTATKA MOYKET NMETh Pas3-
HBIE BAPUAHTBI, KAXKJIBI M3 KOTOPBIX COJNEPKHUT 3PABBIA CMBICT: HAIIPUMED,
YTO €CTh OCTATOK OT JejieHus duchia -17 #a 107 OrBer -7 kazkercsa yoOemu-
TeIbHBIM, Tak Kak —17 = 10 - (=1) + (=7). Ho Bexp u orser 3 He Xye,
rak Kak —17 = 10 - (—=2) + 3. Korzma pedp uIér o MoAyabHON apudmernke,
HaM WHTEpECEH OyIeT MMEHHO BTOPO# BApHWAaHT, MPH KOTOPOM €CJIH JEJNTETH
MOJIO?KATENEH, TO W OCTATOK MOJIOXKATETIEH.

Torga HeTPYAHO YyOEAUTHCS B PABHOCUJIBHOM YTBEPAKICHUN.

VrBepxkaeane 4. Yucna a u b CpaBHUMBI TI0 MOJYJIO T, TOTJIA U TOJIHKO
TOTa, KOTJJa OHU MMEIOT OJMHAKOBBINH OCTATOK NPU JEJEHUH HA T.
CpaBHUBATH TIO MOJYJII0 MOKHO TAKIKE W OTPHUIATETLHDBIE THCTA.

Hanpuwmep, 13 =7 (mod 3) wam 11 = —3 (mod 7).

Econ a =0 (mod ), To a nenurca va .

Co cpaBHEHHWSIME IO MOIYJII0 MOYXKHO pabOTaTh TaK Ke, KAK U C OOBIYHBIMU
PABEHCTBAMU: WX MOXKHO CKJIAJIBIBATH, YMHOXKATH U BO3BOJIUTH B CTEIEHD.

Eciu a =b (mod x) u ¢ =d (mod z), 10

e a+c=b+d (mod z);

e a-c=b-d (mod z);

e " =0" (mod x) jisi J106Or0 HATYPAJILHOIO N.
Pesyabrar onepanmnu 1eeHus IBYX HeJIbIX YHCEJ MOYKET He BXOAUTH BO MHOYKe-
CTBO 1eNbIX guces. IToka Mbl OyZeM NPUMEHSITH 3Ty OIEPAIHIO TOIBKO TOT/IA,
KO Pe3yJIbTAT SIBJISETCA LEABbIM 9IUCAOM, & B OCTAJIBHBIX CIy9asX CIATATDH
PE3yJIbTaT Olepayu HEOIPEAENIEHHDIM.
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Ilopoit ncrnomb3oBaHMe CpaBHEHUIT MO MOJIYJIIO TTO3BOJISIET CYIIECTBEHHO YMEHb-
IMATH CJIOXKHOCTH BhramcaeHuit. PaccmoTpum 310 Ha mpuMmepe.

Banaua 4.3.1. Haiitu ocrarok or nesenus 2013 - 2014 - 2015 + 20163 ua 7.

Pewenue. Haitném ocraTtok ot menenus 2013 ma 7. Pazymeercs, 3T0 MOXKHO
CIIe/1aTh, UCIOIH30BAB JeJIeHNe B CTOJIONK, HO MbI, KAK YYACTHUKH OJIMMITHA]T,
BeriomuuM Kpacusbiit dpakt: 1001 = 7- 11 - 13, orkyzma uucsio 2002 mgesurcs Ha
7, To ectb 2002 = 0 (mod 7), o 11 =4 (mod 7), orkyna 2002 +11=0+4 =
4 (mod 7).

Buauut, 2014 =5 (mod 7) u 2015 =6 (mod 7),= 2013-2014-2015=4-5-6 =
=120 =1 (mod 7). Tak xak 2016 = 0 (mod 7), To 2016% = 03 (mod 7).

Oxkonuarensro: 2013 - 2014 - 2015 420162 =1+ 0 = 1 (mod 7). O

B HEeKOTOpBIX CIydasx yaobHee TIepefiTH K OTpUIATeIbHLIM unciaam. Hampu-
mep, 8190 = (—1)109 =1 (mod 9).

Korma mbl mcmosib3yeM CpaBHEHHS O MOIYJI0, MHOTHE M3 HW3BECTHDLIX IMPH-
3HAaKOB [AEJIUMOCTH OTKPBbIBAIOTCA HaM C HOBOI CTOPOHBI U MOI'YyT JazKe€ O1aTb
6osbItie HpopManmn. HampumMep, mpu3HaKu JEIUMOCTH Ha 9 ¥ Ha 3 BBITJISIAT
CIIeAYIOMmuUM 00pa3oM:

Gnlp—1---020100 = Ay, + Gp—1 + -+ + a2 + a1 + ap (mod 9)

Anlp_1---026100 = G + Gp—1 + -+ az + a1 + ag (mod 3).

OHUM U3 METOJIOB PEIeHus 33/1a4 Ha, TETUMOCTD SIBISETCS 1epedop OCTATKOB.
B mekoropnix 3amavax HAlTH MOYJIb, IO KOTOPOMY I€PeOUPAIOTCS OCTATKH,
He COCTABJISIET TPYAQ, B APYTHUX €ro ellé HyKHO yraJlaTh.

Bamaua 4.3.2. Jloka3aTh, YTO HM OPH KAKIX HEIBIX 1 9ucyI0 n + 3n + 4 He

nenuTcd Ha 9.

Pewenue. Ilenoe uncmo moxkeT gaBath octatku 0, 1,2, ..., 8 mpu memenun Ha 9.
Ilepebepém Bce 3mu coyuan. g yao0CTBa 3anuIiieM OCTATKHU B BH/IE TaOJIUIIbI.

n (mod 9) o[1]2[3[4]5[6]7]8
n? (mod 9) of1l4fof[7][7]0[4]1
3n (mod 9) o[3]l6]0[3]6]0][3]6
n?+3n+4(mod9) [4[8[5[4|5[8[4]2]2

Paccvorpum, mampumep, ciydait, kKorga n Ja€T OCTAaTOK H MPHU JAeJeHnN Ha, 9.
Torma n =5 (mod 9), oTkyza

n?+3n=4=5"4+3.54+4=25+15+4=7+6+4=17=8 (mod 9).
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OcrasbHbIe ciTydan pa3dupaTCs AHAJIOTHYIHO. Buaum, 910 HU B OTHOM CIydae
HE TOJIyYHJICS OCTATOK 0, & 9TO 3HAYWUT, YTO JAHHOE BHIPAYKEHUE HE JIEJIUTCS
HA 9 HU OPU KAKUX [EJBIX 7. O

3agaga 4.3.3. Moxer ju 49uciio, cocrapiaeHnoe u3 13 aBoex, 13 Tpoek, 13
YeTBEPOK ¥ 13 MATEPOK OBITH MOJHBIM KBAIPATOM?

Pewenue. Jlokaxkem, 9T0O 3TO HEBO3MOKHO. Tak Kak pedb B 33/1a9€ UIET O IHUC-
Jie, mupPhl KOTOPOTO W3BECTHBI, HO HE W3BECTEH UX TOPSIOK, BOCIOJIB3YEMCS
npu3HAKOM sesimMocTd Ha 3. Obo3HauuM uucyo 3a N.

Torna cymma uudp yuciaa N pasua 13(2+3+4+5). Io npusnaxy nenumocru,
noinyyaem: N =13-14=1-2 =2 (mod 3).

IlocMoTpuM, MOYXKET JIM KB3JIPAT HATYPAJBHOTO UHCIA JABATH OCTATOK 2 TO
MOJIYJIIO 3, KaK M B IPEJbIAyIIel 3a/ade, pa3bepéM ciiydan.

z (mod 3) |0 |1]2
22 (mod 3) [0 ] 11

Jemaem BBIBOJ — KBAIpPaT HATYPAJTHLHOTO YHMCJIA HE MOMKET JIaBaTh OCTATOK 2

IO MO0 3, 3HAYUT, COCTABUTH KBAAPAT U3 BCEX JAHHBIX UMD HEBO3MONKHO.
O

3amaBaJIbHUK

Bagaua 4.3.4. (Mockosckasg Maremaruydeckas oJjumnuaga — 1940.7-8.4)
CKOJIBKO CyMIECTBYET TAKHMX Iap IEJbIX 9UCeI T, Y, 3aKJIIOYEHHBIX MKy 1 n
1000, uro z? + y? genmTcs Ha, 7.

Bagauya 4.3.5. (lopoackas ycrnas maremarudeckas ouMiuana s 6—7
knaccos — 2013.6.1) B psaz nexar 1000 kouder. Cuauana Baca cwen ness-
TYI0 KOH(]ETY CJIeBa, MOCJIE Yero CheJasl KaXKIYI0 CeabMyI0 KOH(ETY, IBUra-
sick Bupaso. Ilocste sroro Ilerst chen ceapMyio caeBa w3 OCTABIIUXCH KOHODET,
a 3aTeM CbhedaJl KazKAYI0 IeBATYIO U3 HUX, TaK2Ke IBUT'adAChb BIIPaBO. CKOJIbKO
KOHQEeT II0CJIe ITOr0 OCTAJIOCH?

Bagaga 4.3.6. («Maremarnyeckuii npasgauks — 1998.7.5) Ha Jlyne umeror
XOK/ieHne MOHeThbI jiocrourcTBoM B 1, 15 u 50 deprunros. Hesnaiika orgas
3a TMOKYMKY HECKOJIHKO MOHET W TMOJIYUHJI C/Iady — Ha OHY MOHETY DOJIbIIIe.
KakoBa HanMeHbIast BO3MOKHAS [I€HA TTOKYTKN?

Bamaua 4.3.7. (MockoBckast Maremarmueckast perara — 2011/2012.8.3)
CKOJIbKO CYINECTBYET TAaKWX HATYPAIbHBIX 7, HE mpeBocxoaammx 2012, uro
cymMMa

1"+ 2" 43"+ 4"
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okanuusaercd uHa 07

3agaua 4.3.8. (Mynununaababiii 3Tan Beepoccuiickoil ouMImMabl KO b
urkoB (Mocksa) — 2011.9.4) Hesnaiika yTBEp:KIA€T, YTO CYIIECTBYET BOCEMb
TaKUX MOCTIEOBATETHHBIX HATYPATbHBIX YUCET, 9YTO B PA3IOKEeHNe UX Ha TIPO-
CThble MHOXKUTEJIU KaxKJbIl MHOXKUTEJIb BXOAUT B HEYETHON crenenu (Hampu-
Mep, /IBa TAKHMX I0CTeI0BaTelbHbIX dncaa: 23 = 23 u 24 = 23 - 31). IIpas jm
ou?

Banaua 4.3.9. (Typrop. Becennnii Typ. OcrosHoit Bapnant — 2009/2010.
10-11.1) U3 FOxmnoit Amepuku B Poccuio 2010 kopabsieii Be3yT GaHAHbBL, TUMO-
HBI ¥ aHAHACHL. Yuc/I0 GaHaHOB Ha KaykI0M KOpabJie paBHO YUCJIYy JIMMOHOB Ha
OCTATTBHBIX KOPAOJIsIX BMECTE B3ATBHIX, & 9HCJIO0 JIAMOHOB HA KaxKJIOM KOpade
PABHO YHUCJly aHAHACOB HA OCTAJBHBIX KOPab/sgX BMECTe B3ATbIX. Jlokaxkure,
910 0b1iee 9ucao GPyKTOB JeguTcS Ha 31.

3agaga 4.3.10. (Typrop. Becennuii ryp. Tpenuposounbiii Bapuanr —
1986,/1987.

9-10.1) Moxuo siu uucao 1986 npegcTaBuTh B BUJE CyMMbI IECTU KBAJIPATOB
HEYETHBIX YHCEesT’

Bagaua 4.3.11. (MockoBckast MareMarndeckas perara — 2012/2013.10.5)
Nssectro, uro b = 20132013 + 2. Byayr s umcna b® + 1 u b2 + 2 B3aumuO
LPOCTLIMU?

Bamaga 4.3.12. (MockoBckas Maremarumdeckad perara — 2012/2013.11.5)
CyIecTBYIOT JIM YeThIpe MOCIeIOBATETHHBIX HATYPAIHHBIX YNCIA, KA¥KI0e U3
KOTODBIX MOXKHO MPEJICTaBUTh B BUJE CYMMBI KBAJPATOB JBYX HATYDPATbHBIX
gmcen’?

3amaum g CaMOCTOATEILHOTO PEHIeHUS

3amadva 4.6. HarypaabHbie yncia x, i, z TAKOBBI, 9TO x? +y2 =22 (To ecTn,
obpasyior «IludaropoBy Tpoiiky»). Jlokaxure, 4T0 XOTA ObI OJHO U3 ITUX
qUCesI JeJIUTCA Ha 3.

3amaga 4.7. IIpo cemMb HATYpaJbHBIX YUCEJ M3BECTHO, 9TO CyMMa, JIIOOBIX
[IIECTH U3 HUX JeTUTC Ha 5. JIoKazkuTe, 9T0 KaXK10e N3 JAHHBIX YUCe T TeTUTC
Ha 5.

3amaua 4.8. CKOJBKO CyHMIECTBYET HATYPAJIbHBIX 4duces n, meHbimux 2014,
J1J15i KOTOpbIX 2™ — n? neswrcs ua 77
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4 OcHoBHag TeopeMa apudpMeTnKn

Marepuana ajg pa3zdopa Ha 3aHATAN

Yro Takoe mpoCTOe YUCII0, Mbl YK€ 3HAEM. 3aMETHM, 9TO BCE HATYPAJIbHBIE
9UCIIa JeIATCST Ha TPU HETIEPECEKAIOITNXCS MHOKECTBA — MHOXKECTBO TTPOCTHIX
9HCeJ, MHOKECTBO COCTABHBIX YUCEN U eIUHUILy (Ia-1a, OHa HE SBJISETC IpPo-
CTBIM YHUC/IOM, ¥ MBI CKOPO MONMEM, HOYeMy ).

IIycrs gano gucio 360. Ha kakoe HamMeHbIee MPOCTOe YUCI0 OHO JIEJTUTCH?!
OuesBuano, na 2: 360 = 2-180. Ha kakoe HauMeHbLIIEE HPOCTOE YUCIO0 ACIUTC
1807 Toxe ma 2: 180 = 2 - 90, Tak uro 360 = 2 - 2 - 90. Ha xakoe HammenbImee
npocroe gncio genurcs 907 Omsars Ha 2: 90 = 2-45, Tak uTo 360 = 2-2-2-45.
Ha kakoe mammenbiee mpocroe auciao genurcs 457 Ha 3: 45 = 3 - 15, rax
qro 360 = 2-2-2-3-15. Hakonemn, 15 =35, 360 =2-2-2-3-3-5, u Ha
9TOM HAYATHI HAMU [IPOIECC OCTAHABJIUBAETCS: BCE MOJLY YUBIIUECT MHOXKUATE-
JIW SIBJIFIOTCA TTPOCThIMU. Takoe MpOM3BeIeHNe HA3BIBACTCA PA3JI0KEHUEM Ha
TIPOCThIE MHOYKUTEN, NN KAHOHUIECKUM DPA3JIOKEHUEM.

Teopema 1. Jlro6oe HATYpasbHOE YUCIO (KPOME €MHUIIBI) MOYKHO MPEeICTa-
BUTH B BHUJE ITPOMU3BEIEHUS NPOCTHIX MHOXKHUTENEH, 1 IPUTOM €HHCTBEHHBIM
06pa3oM (€ TOYHOCTHIO J0 NOPS/IKA COMHOKUTEIIEN ).

Mb1 BugmM, 910, eciiu Obl €IMHUILY Mbl HA3HAYUIIN IIPOCTHIM YUCIIOM, TO TAKOE
pasyioxkeHne He ObLIO ObI €IUHCTBEHHBIM. 3aMETUM, 9TO 1 CYUTAIN MPOCTHIM
qucyom emié B X VIII Beke Takue BelMkne MaTeMATHKN, KaK Jitaep u [onbadax.
Tax, mocmeguaum ObLTa chopmyaupoBana runoresa [onbabaxa, omgHa U3 cemu
3a/1a9 ThICAIeSIeTHs: JTI000e 4ETHOE YUCII0 MPEJACTABAMO B BHJIE CYMMBI JIBYX
npocrbix umcesn. U gucio 2 = 1 4 1. Cerogasa B GOpMYJIUPOBKE THIIOTE3bI
YTOYHEHHE — «JII000e 9ETHOE YnCii0, HadawHas ¢ 4». Tlocaequnm m3 KPymHBIX
MaTeMaTHKOB, CAUTABIINX 1 MPOCTHIM unciaoM, 661 Aupu Jleber B 1899 romy.

Bermre 6p110 MONTy9eHO KaHOHWYECKOe pasioxkenue dnciaa 360: 360 =2 -2 -2 -
335, win, Kak 310 06bIYHO 3anuceBaoT, 360 = 23 - 32 . 5.

Msbr BugnMm, TakuM O0pa3oM, 9TO JIF000€ YUCJO COCTOUT KaK ObI M3 «KUPIIH-
YUKOB» — MPOCTBIX MHOXKUTE/IEH, BOSHUKAIOMINX B €r0 KAHOHUIECKOM DPA3JI0-
xerun. [Ipocroe 9uCIO COCTOUT U3 ONHOINO TAKOTO «KUPIHYUKA» — CAMOTO
cebs.

Kanonndeckoe pa3jioxKeHne siBIIeTCAd MOIIHBIM HHCTPYMEHTOM PEITEHUS TETT0-
ro pama 3371a9. Biaromapsa eMy mepen HaMU OTKPBIBAETCS BCA KAPTUHA JIEJIH-
Tesell ganuoro ducia. Tak, ans quciaa 360 MbI Tenmepb MOXKeM Cpa3y CKa3aTh,
4TO OHO JIeJUTCH, HanmpuMep, Ha 23 = 8, ma 22 -3 = 12, 5a 2- 32 -5 = 90 (TaK
KaK 3TH YUCJIA «CKOHCTPYHPOBAHBI» U3 OT/IE€JIbHBIX 3JIEMEHTOB KAHOHUYECKOI'O
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DA3JIOKEHNUS) U HE JEJUTCs, CKaxkeM, Ha 7 u Ha 33 = 3 - 11 (Tak Kak Hu 7, HU
11 He BXOAAT B KAHOHUYIECKOE PA3JIOKEHUE).

OTMmeTnM, 9TO IKBHUBAJIEHTHBIE (POPMYIHPOBKH TpUBENEHHON BhIe (OCHOB-
HOIl Teopembl apudmeruku MOKHO Berperursh ewe y Eskimpa (IIT B. no
H.3.), a BIOEpBble TOYHAsA (OPMYJUPOBKA M OKA3ATEIHCTBO ObLIU TPUBE-
nenbl K. Tayccom B ero «Apudmerndeckux uccienosanusxs (Disquisitiones
Arithmeticae, 1801 r.).

Perum 3a1a4y CO HIKOJIbHOI'O dTalla BCGpOCCHﬁCKHX OJIMMIIHM A/ IIO MaTeMaTHKe.

Bagaua 4.4.1. (IIkonbubiii 31an Beepoccuiickoit osmuMumna/ibl KOJIbHUKOB
— 2018.6.1) B mome Ha Bcex 3TaykaxX BO BCEX TMOIBHE3AX PABHOE KOJIUIECTBO
kBapTup (6osbine oxHoit). Tak:ke BO BCeX IMOIbE3NaX MOPOBHY 3raxeil. [lpu
9TOM KOJIMIECTBO TaKeil OOJIbINe KOJIMIECTBA KBAPTHUP HA dTarKe, HO MEHBIIIE,
yeM KOJIMYeCTBO moabe3noB. CKONBKO B Jl0Me 3TaxKkell, ecid BCero KBapTUp

7157

Pewenue. Pazmoxxkum umcao 715 Ha mpocThle MHOXKUTen: 715 = 5 - 11 - 13.
3ameTnM, 9TO U3 YCJIOBUS CJIEAYET, YTO OOIIee YUCI0 KBAPTUP PABHO MTPOU3BE-
JEHUIO KOJIMYIECTBA MOIbE3/IOB, ITayKell U KBApTUD Ha JIECTHUIHON TLIOIMIAIKE
APYT Ha APYTa, NpUYéM Kakaas u3 31ux penwdws Oosbire 1. Ho . k. 715 mbr
MO2KEM IPEJCTABUTDH B BHUJE [IPOU3BEICHUS TPEX PABIUIHBIX UUCET, OOJIBIINX
1, enMHCTBEHHBIM 00PA30M C TOYHOCTHIO JI0 MTEPECTAHOBOK, 8 TAKYKE, YUUTHIBAS
YKa3aHHbIE B YCJIOBUY JAHHBIE O COOTHOIIEHUN KOJIMYECTBA NCKOMBIX BEJTUINH,
TMPUXOAWM K OTBETY: b KBapTUP HA JIECTHWIHOM momaake, 11 sraxkeit m 13
[IOIbE3I0B. O

3amaua 4.4.2. Oupegenure, CKOIBKO CYIIECTBYET HATYPATHHBIX YHCE, MEHb-
mmx 100, Takux, 9TO HpoU3BEJEHUe BCEX JlesiuTesiell Toro yucia (Bkiovas 1
U CaMO YKCJIO) PaBHAETCs KyOy JAHHOIO YUCIIA.

Pewenue. Obpamanm v BbI BHUMAHNE HA TO, 9TO €CIu, cKaxkeMm, 120 = 6 x 20,
TO ecThb, 120 mennrcs Ha 6, TO OHO OYIET JEJIUTHCS U HA, %? DaxT, Kak 0yaTo
OYEeBHTHBIN, HO €ro MOKHO TepedhopMymupoBaTh CAEAYIONIAM OOpa30M: eC/Th
¢ JIeIUTCA Ha a, TO ¢ JenuTcda u Ha b = £. Unorja maremaTukum BMECTO ¢
JICTATCS Ha @ TOBOPAT «Q JEJHUT ¢». Takum 0Opa3oM y KaxKJI0ro 9UHCJIa C BCE
JIeJTUTENIN MOYKHO PAa30UTh HA AP, MPOU3BEIEHNE KOTOPBIX cocTanset ¢. Q-
HAKO, €CJIA C ABJISETCH TOYHBIM KBaJIPATOM, TO TMOCIEIHION Mapy 00pa3oBaTh

HE TIOJIyYUTCS U KOJUIECTBO BCEX JeuTesieil OyaeT HeIETHBIM.

Bepuémcs k nameii 3a1a4e 1 nonpodyeM MbICJIEHHO BBIIUCATD B DL BCE J1eJIH-
TEJIM UCKOMOTO YHCJIa. UTOOBI MOJIYyYUTh B MTPOU3BENEHUN Ky0, HYKHO, ITOOBI
BCe JIeJIUTe M OOPA30BLIBAJIA TPHU TIaphI (& TO O3HAYAET, YTO TO, YTO MbI UIIEM,
He MOXKET ObITh TOYHBIM KBA/IPATOM, TAK KaK YUCJIO JeJIUTeIeH Y HAC YETHOE).
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CKOJIBKO TIPOCTHIX YUCEJI YyIACTBYET B pasyioxkennn unciaa? [Ipeamonoxum, ux
Tpu. YOeauTech camu, 4To Yucia 1, p1, p2, p3, P1- P2, P1° D3, P2 * P3, P1 P2 P3
SIBJISIIOTCS JETUTEISIMEU HAIIEr0 YUCIA ¢ U BCE 9TU IETUTETH TI0 OCHOBHOM Teo-
peme apudMeTHKA BCE PA3MUIHBI. TOraa KOJIUIEeCTBO AeTUTENeH IUCIa ¢ Oyaer
60sbIe 6. AHAJIOPUYIHO [TOJIY9aeM, YTO €CJIU YUCII0 MPOCTHIX JesuTesieil 601b-
1me TPEX, TO KOJIMYECTBO BCEX JEJNTeseil MCKOMOTO dYucia ¢ Oymer OombIme
IECTH.

Ecnau B pazmoxkenue umciia ¢ BXOAUT POBHO [Ba MPOCTBIX JAEIUTENsI, TO, KaK
HETPY/HO YCTAaHOBUTH, OHO JIOJI?KHO OBITH B BHJIE P1 -p%. Jokazkure camu, ITO
JpYTHe pazjoxkeHus He moaxonasaT. Tak kak ¢ < 100, To ycTaHOBHUTH BCe pe-
IIIEHUS MBI MOYKEM TIPSIMBIM EPebOpOM, TTPOBEPUB 3HAUEHUST BCEX UHCEJI BUIA
2.32,2.52,2.72,3-22,3-52,5-22,5.32,7-22,7-32,11-22,11-32, 13- 22,
17-22,19-22, 23 .22,

Mpt emé He pacCMOTPeNTH CIydail, KOTaa KOJUYEeCTBO TTPOCTHIX JIETUTENeH paB-
HO eIuHHUIE. ITO HAM JAET POBHO OJIWH CIydail — p‘;’, nan 32.

Pacnonarasi Bce dmciia B mopsiike BO3PACTAHUS, TOJIYIaEM OMBEEM:

12,18, 20,28, 32, 44, 45, 50, 52, 63, 68, 75, 76, 92, 98, 99.

3asaBaJIbHUK

Bagaua 4.4.3. («Maremaruueckuii npaszaauk» — 1995.7.1) Harypasbhoe
YUCJIO YMHOXKHJIU IIOCJEJI0BATENBHO HA KaxK 1yt u3 ero nudp. ITomyunmnocs
1995. Haitaure ncxoqHoe 4uciio.

3agaua 4.4.4. («Maremarnueckuii npazaauky — 2008.7.1) Yucjio yMHOKMUIHT
Ha cymmy ero mudp u noxyuunau 2008. Haiinnre 3To uncio.

3agauya 4.4.5. (lopozxckas ycrHas mMaremarwdeckasl OJUMIMAaa I 6—7
kiaccos — 2009.7.1) FOpa 3anucan yerbipéx3nadnoe ducso. JIéusa npubasus
K mepBoii mudpe 3Toro unciaa 1, Ko BTOpoit 2, K TpeTbeit 3 U K 4eTBEPTOi 4,
a TOTOM TIEPEMHOXKWJI TOTydeHHble cyMMBL. Y JI€nm momyunimocs 234. Kakoe
9UCIO MOTJIO ObITh 3amucano FOpoit?

3agauya 4.4.6. (Topoxckas ycrHas mMaremarwdeckas OJUMIMana s 6—7
kyaccoB — 2015.6.2) OXoTHUK pacckasall UPUATENIIO, YTO BUJEJ B JIECy BOJIKA
C METPOBBIM XBOCTOM. TOT pacckazaj ApYyroMy MPUSTENi0, 9TO B JeCy BHE-
JIM BOJIKA C JBYXMETPOBBIM XBOCTOM. llepemaBas HOBOCTDL JajbIiie, TTPOCTHIE
JIIOIW YBEJIUYIUBAJIN JIJIMHY XBOCTA BIBOE, a TBOpUYecKne — BTpoe. B pesymnbra-
T€ TI0 TEJEBU30pPY COODIMUIN O BOJKE ¢ XBOCTOM JmuHON 864 Merpa. CKOIBKO
MPOCTBIX U CKOJIBKO TBOPYECKUX JIIOJIEH «OTPACTUIHY BOJIKY XBOCT?
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3agaua 4.4.7. («<Maremarudeckuii npasgauk> — 1999.6.2) Ykaxkure narb
TIEJIBIX TIOJIOKUTEIbHBIX YHUCENI, CYMMa KOTOPBIX paBHa 20, a MpOU3BEIeHNE —
420.

3anaua 4.4.8. («Maremarnueckuii npasauauky — 2007.6.2;7.2) B komne der-
BepTr BOBOUKa BBIMUCAI TOAPS B CTPOYKY CBOM TEKYIIHE OTMETKH MO TIEHUIO
U TIOCTABUJI MEXK/Iy HEKOTOPBIMU U3 HUX 3HAK yMHOXKeHus. [Ipoussenenue mo-
JyuduBmmxcs duces okazasnoch pasabiM 2007. Kakas ormerka Boixomut y Bo-
BOukH B yerBepru 1o nenuto? («Konos» yuurenbHuIa neHust HE CTABUT.)

Bagauya 4.4.9. (lopozxckas ycrHas mMaremarwdeckas OJUMIMaa s 6—7
kyaccoB — 2016.6.2) Ecrb yerbipe kaprouku ¢ uudpamu: 2, 0, 1, 6. Tus kax-
JOTO 13 uncesa oT 1 10 9 MOXKHO M3 3TUX KAPTOUEK COCTABUTDH YETHIPEXZHATHOE
YUCJI0, KOTOPOE KPATHO BHIOPAHHOMY OJHO3HAYHOMY. A B KaKOM TOIy TakKoe
Oyzer B cireayionumit pas?

3agaua 4.4.10. («Maremaruueckuii npazaauky — 2009.7.6) Mcnonb3ysa B Ka-
9ecTBe Yuces1 JII000e KOJIMIeCTBO MOHET AocTomHcTBOM 1, 2, 5 u 10 pyOieit, a
rakxke (6ecriarHbie) CKOOKM U 3HAKU 4YETHIPEX apudMeTudecKux JeidcTBui,
coCcTaBbTe BbIpaxKenue co 3uHadeHneM 2009, moTpaTuB KaK MOXKHO MEHBIIE Je-
HEr.

Sagaua 4.4.11. («Maremaruueckuii npa3auuk» — 1996.7.6) IIpoussenenue
MOCTIEIOBATEIBHBIX YUCES OT 1 10 N HA3BIBAETCS N-Paxmopuas u 06O3HATALT-
can! (1-2-3-...-n=mn!). MOXKXHO Jiu BLIYEPKHYTH U3 NPOU3BEIEHUS

112031, 100!

onvH n3 (HPAKTOPUAJIOB TAK, YTOOBI MPOU3BEIEHIE OCTABIIUXCS OBLIO KBAIPA-
TOM IIEJIOrO 9ncJia’?

3amaum a9 cCaMOCTOATEILHOTO PEHIeHUs

3agaua 4.9. CymecrByer i 1eaoe 4ucyio, Npou3seaeHue mudp KOTOPOro
pasmno a) 1980; 6) 1990; B) 2000; r) 20187

3agaua 4.10. CymectByer ju HATYypaabHOe 9uciao, boabinee 100, Takoe, 910
UPOU3BEJICHUE BCEX JeJuTeleil 3Toro yucia (BKJoYas 1 U caMo 4uciio), pas-
HSIETCS BOCBMOI CTENeHr JAHHOTO YUCIa?

3agaua 4.11. (Oaumnuana «JIomonocos» — 2017.7-8.6, 9.4) Ilpo narypasib-
HbIE YHCJIA 1M U N U3BecTHO, uro 3n® = bm?. Haiijure HauMeHblee BO3MOXKHOE
3HaYEHUE 1M + N.

Bagaua 4.12. (Myunununansubiii aran Beepoccuiickoil osuMua bl KOJIbHU-
kOB — 2009.8.1) IIpoussenenune AByX HATYPAJIbHBIX YUCEIT, KAYKI0€ U3 KOTOPBIX
He menutcsa Hanesao Ha 10, pasao 1000. Haiimure mx cymmy.
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5 HOJI n HOK. Aaropurm EBkimmga

Marepuana ajg pa3zdopa Ha 3aHATAN

Hanomuum konuenuuun HOJ, (naubosbiuero obwero pemuresns) u HOK (nau-
MEHBITIErO OBIIEro KPATHOrO).

IlycTb mosrydeHnHOe ¢ MOMOIIBI0 OCHOBHOI TEOpeMbl apuMETHKHU PA3JIOKEHUE
qncenr M u N Ha IPOCTbIE MHOXKHUTEIN BBITVISAIUT CIEIYIONIAM O00Pa30M:

N =pPips? - plnw M = pi'ph? - pln.

TTokazkem, 910 UX HAMOONBIHI OOIIHUI Te/TuTeNh OyIeT paBeH
_ . min(a1,81), min(az,B2) min(on,Bn
HOIO(M,N) =p; Py i (0t ,Bn)
31ech MBI WCTOIB30BAIN TIOHATHE QYHKIMN MUHAMyMa min(z,y), TOKa3biBa-

I0lllell HauMeHbIIlee U3 3HAYEeHUll x U y.

IIpex e nokazkem, 9T0 MPUBEIAEHHOE TUCIIO siBisercs geaurenem M u N. O60-
3HAYKMM JIJI yI00CTBA HAILIE YHCJIO 33 a:

(e N e’>] (e 7%
N pl p2 .. nTI

a prnin(en, B min(a Bz) o min(an,fr)

oy —min(ai,B1), a2 —min(az,B2) ap—min (o, ,fn)

=D V%) Pn .

Tak Kak 4uciaa BUIa (v — min(ai,ﬂi) ABJIAIOTCH LIEJbIMU HEOTPULIATEIbHBIMHA,
agesa p® Min(@i) Gyayr HarypasbHBIME, PABHO KAK U UX [IPOM3BEIEHHUE.
CrenoBarenbuo, N genutcs Ha a. Paccyxaenvie njist M MOTHOCTHIO AHAJIOTHY-
uo. Takum o6paszom, a sBisiercs obmum gejureaem M u N, 0CTAIOCh TIOKA3aTh
JIWIITB, 9TO OHO HAMOOJIbITIEE.

Ilycts cymectByer gmcio b, 6osbliiee a U ABIAIOMEecss oomuM genurenem M
n N. PaccMOTpuM ero pa3jioxKeHune Ha MPOCThle MHOKUTEN W CDABHUM C Ta-
KOBBIM Y9HCJIA, O
— V172 Yn

b=p{'py>...pJ".
Tak kak b > a, TO KAKON-TO U3 MPOCTHIX MHOXKHUTEIEH YUCTa b BXOIUT B THCIIO
b B GombIme#l cTemenn, 9eM B IUCI0 a. Torma, obs3arenbHO HARIETCA TaKoe 1,
qaTo 7; > min(ay,3;). Orciona, b we Gymer nemurs N, ecm o; < B, u M B
MPOTHUBHOM caiyuae, cienoBarensio, a = HOI(M, N).

AHATOTUYIHBIMY PACCYXKIEHUSIME MOXKHO MOKA3aTh, 9TO HAWMEHBIIEE 00IIee
kparuoe uncen M u N Oymer paBHO

HOK(M, N) _ pllnax(oqﬁl )p;lax((127ﬁ2) . 'pgax(an,ﬁn)'
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3aech max(z,y) — HanbosbInee U3 3HAYEHWH = U Y. MUHUMAIbHOE ¥ MAKCH-
MaJIbHOE 3HAYEHUs JBYX MEPEMEHHBIX CBA3aHbI OYEHb IMOJIE3HBIM COOTHOIIIE-
mueMm min(x,y) + max(z,y) = x + y. B camom xese, eciu 4uciaa paBHbBI, TO
MUHAMAJIBHOE U MAKCUMAJbHOE 3HAYEHHE COBIAJAIOT C YHCIAMHU, 8 €CJIH He
PaBHBI, TO OJHO M3 4UCEes OyJeT KaK pa3 ABJATbCd MAKCUMAJbHLIM 3HAYCHH-
€M, & BTOPO€ — MUHUMAJILHBIM, 8 OT TIEPECTAHOBKU MECT CJIATAeMbIX CyMMa He
MEHSIETCS.

Orciona, B yactaocru, ciaenyer dhopmyna: HOK(M,N)-HOA(M,N)= M -N.

Yucsta HA3BIBAIOTCA 63GUMHO TPOCMbLMU, €CITH WX HAMOOIBINWH 00Ul mesm-
TesTb paBed 1.

Bsaumuo npocreie ancna u HOJL cea3biBaer coomnouwernue Besy. Ilycrs a u
b — ueJsible 9KMCIIA, OJHOBPEMEHHO HE PABHBIE HYJIIO, TOIJA CYIIECTBYIOT TAKHE
TesIble Yucaa u M v, 910 cripasemineo pasencrBo HOM(a,b) = a-u+b- v.

Orciofa cieayer, 9T0, €eCld a U b — B3AUMHO MPOCTHIE YUCIA, TO JIJIsT HUX
MOKHO HAHTH TaKWe u U v, 970 a - u + b - v = 1.

Pemmnm HECcKOIBKO YCTHBIX 3ada4 9 PA3MUHKH.

3amadga 4.5.1. Yucno 5A menurca wa 3. Caeayer jm w3 3T0T0, 9YTO 9ncygao A
nenutcea Ha 37

Pewenue. Jomyctum, ato aucio A Ha 3 He JENIUTCsI, TOTA B €10 PA3I0KEHUN
HA MPOCThIE MHOXKHUTEJW HeT 3, HO pasjioKenue ducia HA orimgaercs or pas3-
JIOZKEHUs YUCJia A JIUIIb HAJIMYUEM JIOHOJHUTEIbHON CTeeHu 1Py 5, 3HAYMT,
W B HEM 3 HET, U Ha 3 OHO He JEJUTCA — M3 TOJYIMBIIErOCS TTPOTUBOPEYUNST
umeeM, 9To A 06s3aHO NeIUTHCA Ha, 3. U

Bagaua 4.5.2. Yuciao 5A menurcs va 15. Ciemyer iu u3 3TOro, 9o 4ucjio A
nennTcs Ha 157

Pewenue. Her, ne cnemyer, Hampumep, yclIOBrUe 33/a9W HE BbLIIOJIHEHO IS

A=3. O

OHAKO XOTEJIOCh OBl BHISBUTH HEKYIO 3AKOHOMEPHOCTH [IJIsT TIOJO0OHOTO PO
JIOTHYECKHUX IIEPEXOI0B, U, KaK OKAa3bIBACTCA, TaKasd 3aKOHOMEPHOCTH ,ILeI‘/JICTBI/I—
TEJIbHO €CTh.

Jlemma 1. Ecau ab nenurces Ha ¢, npwdém b B3aUMHO IIPOCTO C ¢, TO @ JEJIATCSA
Ha C.

Jloxazameavcmeo. Bo-nepBbIx, 3aMeTHM, UTO Y B3AMMHO MPOCTBIX YUCET B UX
PA3JIOKEHUN HA TTPOCThIE MHOXKUTEIN HET HU OXHOTO obiero, nHade HOJI srux
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qHCeJ IeIUICA ObI Ha Hero W He OblT ObI paseH 1. IIpeamono:kuM mpoTHUBHOE,
T.€. a He JeUTCA Ha ¢. B TakoM ciiydae CyImecTByer XOTsd Obl OHO TaKOe Mpo-
CTOE YHCJI0, YTO B PA3JIOKEHHE YUCIa ¢ OHO Oy/IeT BXOJUTD B CTEIEHH OOJIbIIeH,
4YeM B Pa3JIoKeHHe Yuciia ¢ (BO3MOXKHO, B YUCIIO ¢ OHO BXOAMT B HYJIEBOI CTe-
neHu). 3aMeTuM TaKKe, 4TO B PA3JIOZKEHUH YUC/IA b 9TO JaHHOE IIPOCTOe YHUCIIO
TakKe OyIeT OTCYyTCTBOBAThH M3-33 B3AUMHOM MPOCTOTHI YUCEJI b U ¢, TAKUM 00-
Pa30M, B PA3JIOKEHUE YHCJIA ¢ JAHHOE MTPOCTOE YUCJI0 OyIeT BXOAUTD B CTEIIEHU
OoJIbIIieit, YeM B pas3JioKeHnu ducia ab, 1. e. ab e Oyaer meautbes Ha c. [lpugs
K IPOTHBOPEYHIO, [IOJIydyaeM YTBEPXKIEHNEe AAHHOM JIeMMBbI. O

3amevanue 1. Ecim mamo aBa gmcia b u ¢, He ABIAIOMMUXCS B3AUMHO IIPO-
CTBIMM, TO FAPAHTUPOBAHHO CYIIECTBYET YKCJIO ¢ TaKoe, 4To ab aenurcs Ha c,
a a — #He nenuTcs. JIerko mpoBepUTH, YTO YMCIIO

c

~ HOZ(b,c)

a

MOJAXO/IHAT.

YrBepxkaenue 5. Eciu 1eioe 9uciio s Jeures Ha B3AUMHO IIPOCTHIE YHUCIIA
au b, To s nenurca Ha ab.

Jlokasameavcmeo. JlaHHOE HHTYUTUBHO MOHSATHOE YTBEPIKICHUE, HECMOTPS HA
IpOCTYI0 (hOPMYTUPOBKY, OIMHUPAETCSI B CBOEM JO0KA3ATETHCTBE HA OCHOBHYIO
TeopeMmy apudmernku. /IBa B3aMMHO HPOCTHIX YHCIA B CBOEM PAa3I0KEHUN
AMEIOT Pa3/JMYHbIE IIPOCTBhIE YHC/IA, TAaK KaK HHAYe OHM HE OyIyT B3auMHO
TPOCTBIMU. B TaKOM c.nyqae, B PA3JIOKEHUU YUCJIa S HpI/IcyTCTByIOT BC€ JaHHBIE
MPOCTBIE YUCJIA B CTENEHSX, He MEHBIINX, 9YeM B uucjaax a u b. Takum obpazom,
JAHHOE YHUCJIO JEJIUTCS Ha, ab. O

Benomuanm takxke aszopumm Eexauda nns naxoxpaenus HOJI nsyx dwmcesn:
HO(a,b) = HOJ(a — b,b), eciin a > b (KaxKApIM €ro marom OyJer BblYuTa-
HUE U3 GOJIBIIErO YUCIA MEHBINEr0). ECTEeCTBeHHBIM €ro yiIydilieHueM sSBIIAeTCs
0600wW,EnHBLT anzopumm Eekauda, B KOTOPOM YUCTIA HE BEITUTAIOTCS, a JEJIAT-
csl Ipyr Ha zapyra ¢ ocrarkoMm. Hanpumep, HOZI(315,100) = HO/I(100, 15) =
HO/I(15,10) = HOJ(5,10) = HO/(0,5) = 5.

3agaua 4.5.3. KakuMm moxker ObITH 4UCIO

(a+b)(b+c)(c+a)

abe

)

€CJIM M3BECTHO, UTO ITO MEJI0e UUCIIO U a, b M ¢ — MOMapHO B3ANMHO TIPOCTHIE
HATypaJbHbIE Yncia?
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Pewenue. IlocmorpuM, ecTh T cpean ducen a, b, ¢ paBabie. BO3MOXKHBI 1Ba
BapuaHTa:

1) cpeau Hux ecrb aBa paBubiX. Ilycrb 310, He ymasisisa obuHoCTH (B CHILY

CUMMerpuu ycjaoBus), yucia a u b. Tak kak oHu JoszKHbL ObITh B3AUMHO LPO-

CTBIMHU, TO 3TO BO3MOXKHO, TOJIBKO TOT/Ia, Korma a = b = 1. IloaTomy
(a+b)(b+c)c+a)  2(c+1)?

abe c

Ho uncna ¢+ 1 u ¢ Beera B3auMHO 1IpocTbie, mo3roMy u (¢ + 1)? u ¢ B3aumMuo
npocrele, HO 2(c + 1)2 ¢, 3HQuUT 2 : ¢, oTKyna ¢ = 1 wim ¢ = 2. B nepBom
caydae 3HAYEHUE

(a+b)(b+c)(c+a)

abc

paBHO 8, BO BTOpoM — 9.

2) cpeau uucen a, b, ¢ Bce pasiuunbie. He ymasisis OOMIHOCTH MOKHO CYUTATD,
aro a < b < c¢. Tak kKak 4mcna a, b u ¢ MONApHO B3aWMHO MPOCTHIE, TO HU
a+ ¢, un b+ ¢ HE MOXKeT NeMUThbCd HA ¢, 3HAYUT, @ + b i ¢ < a + b = ke qna
HEKOTOpOro 1ejoro k. Ananoruano, a + ¢ = lb aja nesmoro [.

Tak kak a +b < 2c,ma+b=kc, 0 a+b=c¢,= a=c—b. Orcrona:
a+c=(c=b)+c=Ilbe2c=>b(+1).

IIpaBas 9acTh 3TOTO BHIPAYKEHUS JAEJIUTCS HA b, 3HAYUT, U JIEBAsT TOXKE JTOIKHA
JIeTIUThCs Ha b, HO ¢ U b B3aMMHO TIPOCTHI, CJIEJIOBATEIHHO, 2 JIOJIZKHO JT€TUTHCS
Ha b,=b=1wmm b=2. Ho 1l < a<b, orkysa b moxker 6bITH PABHO TOJIHKO
2. Tak kak a < b, Toa =1, c=a+ b= 3. B sarom ciyuae

(@a+b)b+c)c+a) 3-5-4
abc S 1-2-3

10.

3amaua 4.5.4. Haitnure HOJL wncen 11...11 uw 11...11, m > n.
—_——  ——

m n

Pewenue. Bocronp3yemcs — anropurmoMm  EBkamma ¢ MommduKaiuei.
Cuavasia BblYTEM u3 IepBoro uwmcaa Bropoe (11...1111...11) =

(11...1100...00,11...11). 3amerum tenepb, uro HOJl aByx JaHHBIX

m—n n n
quCces He MOXKEeT JeJIUThCA HU Ha 2, HU Ha D, CJIeI0BATEIHHO,

(11...1100...00,11...11) = (11...11,11...11).
N — e — e — —_—— S —

m—n n n m—n n
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Mpbi BUAMM, YTO MOCJIE TPUMEHEHUs OIHOTO Iara, MOAU(pUINPOBAHHOTO aJIr0-
PUTMa YUCIO EIUHUIl B HAIAX YUCJIAX U3MEHWJIOCh TOYHO TAKUM Ke 00pa-
30M, KaK M3MEHWJINCH ObI YUCIA TpH OOBITHOM asiroputMme Epkiamma. MoxkHO
CKa3aTh, 9YTO OJIMH IAr MOAUMHUIIMPOBAHHOIO AJITOPUTMA AHAJIOTHIEH OTHOMY
mary obbI9HOro ajaropurma EBKiuga, NPUMEHEHHOMY K KOJIMYECTBY €JMHWIL
B umciax. Tak Kak B pe3y/ibTaTe MPUMEHEHUsI OOBIYHOTO aaropuTMa EBkin-
na nomygaerca HOJI aByx umcen m u m, TO B pe3yJbTraTe MPUMEHEHUS MO-
IuDUIMPOBAHHOrO AJArOPUTMA, MOJIYIUTCA 9ucio, cocrosinee uz HOI(m,n)
€IUHMUII, O

3asaBaJIbHUK

Bagaua 4.5.5. (lopoxckas ycrHas mMaremarwdeckasl OJUMIMana s 6—7
kiacco — 2003.7.3) Ha kaxzaom kusiomerpe mexy cénamu Mapbuno u Po-
IIIAHO CTOUT CTOJO ¢ TaOJMIKON, HA OJHON CTOPOHE KOTOPOH HAIKMCAHO pPac-
crogume 10 Mapbuno, Ha Japyroit — paccrosguue g0 Pormwno. [ymss mo 3Toii
nopore, BoOWK 11t Kaxk0# TaOIUIKK TTOACYNTA HAMOOIBINNHA OOIIwil mesn-
TeJIb 3AMUCAHHBIX Ha Hell guces. OKa3aI0Ch, 9TO CPEIU Oy I€HHBIX UM IHCET
BCTPETUIIUCH TOABKO 1, 3 uim 5 (Kaxoe xors Obl 110 onHomy pasy). Haitnure
paccrosinue MexKJiy CElaMu.

3agauya 4.5.6. (lopozxckas ycrHas mMaremarudeckas OJUMIMana s 6—7
kyacco — 2012.7.4) Hazosém narypasbhble yucia a u b dpysvamu, ecau ux
MPOM3BEEHNE SIBJISIETCS TOYHBIM KBAAPATOM. /[OKaXkKuTe, UTO eciu a — JApyr
b, To a — apyr HO/I(a,b).

3agaua 4.5.7. (Typrop. Beceunuii Typ. TpeHUpOBOYHBIN BapuaHT —
1996,/1997.

10-11.2) Yucna a u b — warypanbubie. U3sectHo, uto a? + b2 nemmrces na ab.
Hoxkazkute, 910 a = b.

Bagaua 4.5.8. (MockoBckast Mmaremaruyeckas osumiuana — 1964.9.2) To-
Ka3aTb, YTO IIPOU3BEJICHUE JIBYX II0C/e0BATEIbHbIX HATYPaJbHLIX YUCE] He
SABJAETCS CTEMeHbI0 HUKAKOTO IeJIOT0 YMCIA.

Bagaua 4.5.9. (Typrop. Ocennuit ryp. Ocuosuoit Bapuanr — 2014/2015.8-
9.2) CyIecTByIOT Jii TaKUe JECATH MOMAPHO PA3JINYHBIX HATYPAJIbHBIX YHCE,
9TO WX CpeHee apudMeTHIecKoe DOJIbINE UX HAUOOIBIIErO OOIIEro JeIUTEIs:

a) POBHO B IIECTb pPas;
6) pOBHO B uATH pa3?

Bagaga 4.5.10. (MockoBckast Mmaremarudeckas onumnuana — 1935.8.1) o-
KaKUTe, 4ro

HOK(a, b, c) - HO(a,b) - HOA(b, ¢) - HOA(¢, a) = HO/(a, b, c) - abe.
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Bapmaua 4.5.11. (Typrop. Ocennnit Typ. OcHoBHOt BapuanT — 1983/1984.7-
8.2) Haiitu BCe Takue HaTypaJbHbe Kk, KOTOPHIE MOXKHO MPEJCTABATH B BUJIE
CYMMBI JBYX B3aUMHO TIPOCTBIX YUCEN, OTJUIHBIX OT 1.

Bagaua 4.5.12. (Typrop. Ocennuii Typ. OcHoBHoii BapuanT — 1998/1998.8-
9.1) a) Jokaxure, uro ecin HOK(a,a+5) = HOK(b,b+5) (a, b — narypasb-
Hble), 10 a = b.

6) Moryt siu HOK(a,b) u HOK(a + ¢, b+ ¢) 6birh pasubr (a, b, ¢ — HaTypaJib-
Hbie)?

3agaum OJi CAaMOCTOSTEJILHOTO PeIIeHs

3amagya 4.13. B Bepmmuax kyba 3amucajii BOCEMb PA3IUYIHBIX HATYPaJb-
HBIX 9HCEJI, & HA KaXKJIOM €ro pebpe — HawOOJIbImii OOIMuil [eIuTeNb IBYX
9HCesT, 3AMCAHABIX HA KOHIAX 3TOro pedpa. Morma u cymMMa BCex HHces, 3a-
MUCAHHBIX B BEPIIMUHAX, OKA3AThCs PABHON CyMMe BCEX UHCEJT, 3AMMCAHHBIX HA
pébpax?

3agaua 4.14. Haiiru naubosibmmii oommii geaurens yucena 2 — 1 u 2™ — 1.
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6 IIpocthie yncia

Marepuana ajg pa3zdopa Ha 3aHATAN

Jlamubiit KBaHT 00beauHsIeT B ceb6e B OCHOBHOM 3a/1a4H, HMOCBIIIEHHDIE TPHMe-
paM ¥ KOHTPIPUMEPAM B TEOPUH UUCE].

Bamaga 4.6.1. Eciiu B Beipazkenue n? + n + 41 mojcrasagarp 4mciaa n =
1,2,3,4,5, To monygarcsa npoctbie unciaa 43,47,53,61, 71. Bepuo s, uTo ipn
MMO/ICTAHOBKE B 3TO BBIPAYKEHME JFOO0TO HATYPAJBHOIO YHCIIA 71 MOJIYUUTCS
IIPOCTOE YUCJI0?

Pewenue. Berperus Takyio 3amady Ha OJTMMIINAJIE, Bl MOXKETE yXKACHYTbHCH,
[IOTOMY 4TO He CyLIeCTByeT HUKAKUX ABHbIX IIPU3HAKOB TOI'O, YTO YUCJIO ABJid-
eTcsa mpOCThIM (B TO BpeMsl, Kak JI0KA3aTh, YTO YUC/IO HE SIBJISETCS TPOCTHIM,
uHOrIa OBIBAET OU€HDb MPOCTO0). Tak BOT — Takas (hOPMYJIUPOBKA 3a/1a49K U AB-
JdeTcd /i1 Bac O4YeBUTHOM O/ICKA3KO — He CTOUT JOKa3bIBaTh, YTO BCE YUCJIA
TaKOI'0 BHU/Ia IIPOCTHIE, JIOCTATOYHO IIPUBECTH IIPUMED He IIPOCTOr0 YHUCIA.

3amMernM, 4TO TEepBbie 2 CIAraeMbIX IEISTCS Ha 1, a TpeTbe paBHO 41. Ecan
MBI BO3bMEM N, messieecsd Ha 41, cymma quces Oymer genurhes Ha 41, 06pasyst
KOHTPIIPUMED, UTO 3aBEPIIAET PEIIEHNE 3aJA4N. O

3amaua 4.6.2. Haiinure Bce Takme MpOCTBHIE P, UTO CPeand Uuces OT 1 10 p
BKJIFOUMTEILHO COCTABHBIX YMCEJ Oy1eT POBHO BiBoe OOJIbIIe, YeM IPOCTHIX.

Pewenue. Boimumiem Bce npocrele ducia, He npesbimaoomue 59. x scero 17:
2,3,5,7,11,13,17,19, 23,29, 31, 37,41, 43,47, 53, 59.

MOKHO MOJIYYUTh, YTO CPEIU YUCEJI, HE TPEBBIMIAIONINX 59, MOIXOIUT TOJIHKO
p=3T.

Paccmorpum ocrarkm or aenmenns Ha 6 JTI0OBIX IMECTH UAYIIAX IOAPSL, TUCET,
MepBOe U3 KOTOPBIX HE MeHee 4: 3rumu ocrarkamu OyayT 0, 1,2, 3,4, 5. Yucna,
marorue mpu genennn Ha 6 octarku 0,2,3 u 4, TpOCTHIMEU OBITH HE MOTYT,
TOCKOJIbKY OHW JIEJIATCSA Ha 2 win 3. SHAUUT, CPeau JTI0ObIX 6 TIOAPSI, Uy X
9HCesl, IEPBOE U3 KOTOPBIX XOTs ObI 4, MPOCTBIX HE Dosee 2.

Paccmorpum mHekoropoe wucio p; > 59. Ot 1 mo 59 Britountensuo Oymer 17
npocthix unces. Ot 60 10 p; BKIIOYATENIHHO — p1 — 60 + 1 9mcen, To ecTh, He
6oJtee ’”*TGOH «ITEeCTEPOK» UUCEJT TIIIOC OCTABIITUECS TOCJE TOCTeTHENH «ITe-
cTépKuy urciia (B KOTOPOI IPOCTHIM MOXKET ObITh YHMCJI0 TOJBKO € OCTATKOM 1
1pu JiejleHnn Ha 6, TaK KaK, €CJIM B Heé BXOJAUT YUCJIO C OCTATKOM O IIPU Jee-

Huu HA 6, TO OHO BXOAUT B LOJIHYIO «1IECTEPKY»). Takum obpaszom Losydaem
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He 6osee 2 - ’”%ﬁoﬂ

Oyzmer He bosiee

+ 1 mpocterx uncesn. [losromy ot 1 10 p; BKIIOYUTETHHO

—60+1 -5
17+2. p=00+1 +1= p1=0
6 3
-5 _ 2p142
npocthix wncen. Torma, cocraBubx Oymer me menee py — 1 — P2 = =Py

quces (Tak Kak 1 He sABJISETCA HU OPOCTHIM, HU COCTaBHBIM ). Takum o6pasom,
COCTaBHBIX Ymces Oyaer Oosee, 4eMm B 2 pa3a GObINe, 9eM MPOCTHIX. SHAUWT,
KpOMe HaiiZIeHHOTO p = 37, APYTUX PEIIeHuil HeT. O

JlamHyio 3amady MbI Pemuin OJaromgapst TOMY, 9TO 3aMETH/IN: CHAadasaa MIpo-
CTbl€ YMCJIA UJIYT JIOBOJIBHO 4aCTO, & IOTOM BCE DEXKE U PexKe, B CBA3U C 4eM
BO3HUKAET PE30HHBIN BOMPOC — HE MOXKET JIM TaK MPOU30UTH, 9TO B KAKOH-TO
MOMEHT OHU BO3bMYT U 3aKOHYATCs? VHAME roBOpsi, OECKOHETHO T MHOXKECTBO
IPOCTBIX YUCEN, WK YKe CYIIECTBYeT Haubobiee nmpocroe yuciao? OKas3blBaer-
Csl, 9TO OTBETUTH HA TOT BOIIPOC HE TaK YK M CJ0KHO. IIycTh MHOXKECTBO TIPO-
CTBIX YHCEJ KOHETHO. PaccMOTpuM TOrma Iuciio, paBHOE IIPOU3BEIEHUIO BCEX
MPOCTBIX YHUCEJI, CJIOKEHHOMY C €IUHUIE: p1ps - - - Pr + 1. IIpocThiM OHO OBITH
HUKAK HE MOXKET, MOCKOJIbKY 0OoJbIne r000ro w3 Hux. OQHAKO JAHHOE HHC-
JI0 JAaéT ocTaToK 1 mpHW HejeHun Ha J000e MPOCTOe UHCJI0, 3HAUUAT, JOJIXKHO
ABATHCA TPOCTBbIM. lloydeHHOe MPOTUBOpEYNe TOKA3BIBAET OECKOHETHOCTD
MHOKECTBA IPOCTBIX IUCEI.

3amaua 4.6.3. EBKINI0BO J0KA3aTEILCTBO OECKOHEYHOCTH MHOMKECTBA TTPO-
CTBIX YMCEJT HABOIUT HA MBICJIb OMPEIEUTh PEKypPpeHTHO unciaa EBkanmga:

e1 =2,e, =e€1e3 - -en_1+ 1 (n=2).

Bce nu uncna e,, ABISIOTCS IPOCTHIME?!

Pewenue. Her, 1.x. e5 = 1807 = 13 - 139. O

Banaga 4.6.4. Jlokaxkure, 9ro p? — 1 genmrcs Ha 24, ecim p — IPOCTOE YUCIIO
up>3.

Pewenue. TIpuvennm dopmysty pasHocTH KBaapatos: p° — 1 = (p—1)(p+1).
Ilockonbky p — npocroe u p > 3, p — HE4ETHOE.

Boswmokabie octatku ot Aenenus p Ha 4: 1 n 3. Torga ocrarku uucen p — 1 u
p+1 or nenenus ua 4 6yayr 2 u 0, r.e. (p—1)(p+1) rapanTupoBaHHO AeaUTCH
Ha 8.

AmnajiornyHo ¢ ocTaTKaM¥ TO MOIYJIIO 3: OCTaTOK OT JEJIEHUsI p PaBeH 1 Wju
2, pa3 OHO MPOCTOE W OOJIBbINE 3, HO TOrAA OXHO W3 whceda p — 1 mim p + 1
rapanTupoBanHo geiaurcsa Ha 3. To ecrb (p— 1)(p+ 1) aenurca u Ha 3, u Ha 8,
HO TOT/Ia OHO, TAK KaK 3 M 8 — B3aWMHO [IPOCThIE YHUCJIA, JeauTcd u ua 24. [
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3amaua 4.6.5. Bang 3ammcan HECKOJIBKO MTPOCTHIX YNCEJI, UCTIOIH30BAB POBHO
Mo ogHOMY pa3y Bce mudpsl 0T 1 10 9. CymMMma 3TUX TPOCTHIX YUCENT OKA3AIACH
pasmoit 225. MoXHO s, BCITOT30BAB POBHO IO OJHOMY Pa3y Te ke IudphbI,
3AIUCATH HECKOJIBKO ITPOCTBIX YHCET TaK, YTOOBI UX CyMMa, OKAa3a/1aCh MEHBIIE?

Pewenue. Bce gérubie nudpbl, KpoMme 2, J0KHBI CTOITH B Pa3psie JTeCITKOB
(uHaue cooTBETCTBYIOIIEE YN0 He Oymer mpocthiM). Cymma Oyaer HauMeHb-
ITIeii, ecIn BCe OCTAJIbHBIE YMCyIa OYAYT CTOSATH B pa3psje eaunani. Hampumep,

207 =2+3+54+41+674+89 =2+3+54+47+614+89 = 2+5+7+43+61489.

O

3amaBaJIbHUK

Bagaga 4.6.6. («Maremarndeckuii npa3aauk» — 2013.6.1) Baca ymuOXKMT
HekoTopoe 4ducyio Ha 10 u mosmyuua npocroe ducao. A Tlers yMHOXKUI TO Ke
caMoe YHCI0 Ha 15, HO BCE PABHO TOJYYHJI MPOCTOE YnCI0. MoxKer U ObITH
TaK, YTO HUKTO M3 HUX He OIMuOCs?

3agaua 4.6.7. («Maremaruueckuii npaszaauk» — 2001.7.1) B kaure pekopios
T'uunecca HanucaHo, 9TO HAUOOJBITEE U3BECTHOE MPOCTOE YUCJI0 PABHO

23021377 — 1.

He oneuarka am aTo?

3agaua 4.6.8. («Maremaruyeckuii npazanuk» — 2017.6.2) Ha nByx kaprou-
KaxX 3alliCaHbl YeTbIpe pasjiMmdHble UU@Pbl — IO OJHON € KaxKJ0# CTOPOHBI
KapTouku. MOXKeT Jin OKa3aThCs TAK, YTO BCSIKOE JIBY3HAYHOE UUCIIO, KOTOPOE
MOYKHO CJIOKUTh U3 ITUX KapToueK, Oymer npoctbiM? (Hesb3s nepeBopaunBarh
mudpbl BBEPX HOMAMHU, TO €CTh Jesarh u3 uudpbl 6 nudpy 9 u Haobopor:. )

Bagaua 4.6.9. (Topozackas ycrHas MareMaTwdeckas OJUMIMAIA Iad 6—7
kiaccoB — 2008.7.3) Masubeuna nounpocusia Byparuno Beinmucarbh Bee neBs-
TU3HAYHBIE YUCJIA, COCTABIEHHbIE U3 PA3IUIHBIX 1udp. Byparnno 3a6bL1, Kak
nuiercs uudpa 7, M03TOMY 3aIUCAJ TOJIBKO T€ /IEBATU3HAYHBIE YUCIA, B KO-
TOpBIX 3T0H 1udpshl HET. 3aTeM MalbBUHA, TTPEJIOKIUIA €My BBIUYEPKHYTDH U3
KaXKJIOr0 YUCJIa MO IecTh nmudp TaK, 9TOOBI OCTABINEECS TPEX3HATHOE YUCJIIO
6bpwUT0 TpoCcThIM. BypaTrnHo TyT 2Ke 3asiBWJI, 9TO 3TO BO3MOXKHO HE JJIs BCEX
zanucaHubix quces. [Ipas su ou?

Bagaua 4.6.10. (Topoxckas ycrHas mMareMarndeckas oJuMnuaza s 6—7
kyaccoB — 2015.7.4) Hesuaiika xouer 3anucars 110 kpyry 2015 narypasibHbix
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YHCeJl TaK, YTOOBI JIJIsl KaXKJBIX JIBYX COCEIHUX UMCEJI YaCTHOE OT IeJICHUS
0O0JIBINIEr0 HA MEHbBINEE ObLIO MPOCTHIM YUCJIOM. 3HANKA YyTBEPKIAET, YTO ITO
HeBo3MOKHO. [IpaB nu 3uaiika?

Bagaua 4.6.11. (Topoxckas ycrHag mMareMarndeckas oJuMnuaza s 6—7
kyaccoB — 2005.6.6) fBasiercst mu mpocteiM gmesro 11111121111117

3agaua 4.6.12. (Typuup um. Jlomonocosa — 1989.7.13) Haiinure Bce npo-
CTBIE YHCJIa, KOTOPBIE HE/Ib35 3AlHCATh B BUIE CyMMbI IByX COCTABHBIX.

3agadmn A8 CAMOCTOATEJILHOTO PEIIeHIs

3amaua 4.15. Haiitu Bce Takme HaTypaabHBIE YUCTA P, ITO p U bp + 1 —
[POCTHIE.

3amayva 4.16. lokaxkure, 94T0 J1000€ MPOCTOE YUCIO, DOJIbIIee 3, MOKHO 3a-
[MCaTh B OAHOM M3 ABYX BuzOB: 6n + 1 mubo 6n — 1, rue n — HATypasIbHOE
YUCIIO.

Bagaua 4.17. JlokaxkuTe, uTo p° — ¢° memwuTtes Ha 24, ecam p W ¢ — TPOCTHIE
qucsa, bosbime 3.

3amadga 4.18. CyimecTByer jin TaKOE YUCIIO 7, ITO UHUCIIA
a) n — 96, n, n + 96;
6) n — 1996, n, n + 1996

upocrsie? (Bce mpocTbie uncia cauTaeM MOMOKUTETBHBIMU. )
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7 Jlpobm

Marepuana ajg pa3zdopa Ha 3aHATAN

Yro Takoe npobb, BbI MPOXOAun eme B 3 Kiacce. Hekoropbie u3 T€KCTOBBIX
33194, CBA3AHHBIX C JPOOSIMU, MBI YK€ PEIaJIv B MPEIbIAYINEil TIaBe TaHHONl
kHuUTU. B mamHOi ry1aBe MbI mepeiiaém k 6osee (popMaTbHO-MATEMATHIECKOMY
SA3BIKY U PACCMOTPUM, KaK JIPOOU MOT'YT OBITH WCIIOIH30BAHBI B TEOPUH IHCEJI.

HamomuamM HEKOTOpBIE ompeaeseHns Ha 6osiee GOPMATHHOM S3BIKE.

Onpenenenne 8. Hecoxpamumas dpobvs — 310 n1podb, HpeCcTaBUMast B BUIE
o Tae m — menoe, n — HaTypajbHOe, Tph 3ToM Bepro, uro HOd(m,n) = 1.

JIj1s1 mesioro Ymcsia m MpeCTaBIeHueM B BUIIE HECOKPATUMON IPOOH ABJIAETCS
npejcTaBieHne B BUae m = .
Ompenenenne 9. Ilpasuivras Hecoxpamumas 0pobb — 3TO APOOL, TMpe.-

craBuMag B BUJE ', TJ€ M W N — HATypPaJbHblE, DU ITOM BEPHO, YTO

HO(m,n) =1, m < n.

O6parnMm BHUMaHWE Ha CJIEIYIOee BAYKHOE 3aMeduaHue: ecid m,n,a > 0 u

m <mn, TO
m m—+a

n o n+a
HeitcTBATEBHO:
m+a m (m+an—(n+am aln—m)

- 2= = 0.
n+a n n(n 4+ a) n(n+ a) ”

Tak Kak 1pu HEepPeBOPAYMBAHUY [TOJIOKUTEJIbHBIX JAPOOEil B HEPABEHCTBE 3HAK
MEHSIETCSI, TAK¥Ke OYIeT BepHBIM

n n—+a

m_ m4a
Bagaua 4.7.1. (MockoBckas maremarudeckas onmumnuaga — 2016.8.1) Mox-
HO JIA 9UCTO 1—10 LpeJICTAaBUTL B BUJIE [IPOU3BE/IEHU AeCATH HOJOKUTETbHbIX
npaBunbHbIX Apobeii? (To ecTb BbIpakenuii Buma %, rjie p U ¢ — HaTypaJjbHble
quciaa u p < q.)

Pewerue. IHTYyUTUBHO XOYETCsT, YTOOBI YUCIUTEb KAXK IO 1pobu ObLIT OO0
eqMHUIEH, MO0 COKPAIAICA CO 3HAMEHATEIEeM TIPEABIIY e, TOTaa MPOu3Be-
JIEHHE NIPUMET BUJL:

1 n n nip M

— = e — =, np<ng<...<nii.
10 n2 ng ni1 ni1
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Orcroma caenaem BBIBOI, 9TO 1117 = 10n;. Ham myx)u0 11 pa3jauvHbIX HATY-
PATBHBIX YHCEJI, TO3TOMY BO3BMEM N1 = 2,=> n11 = 20, ¥ TOTyIUM MPUMED

2345 6 78 9 10 11 1

3456 7 8 9 10 11 20 10

IlosTomy oTBeT Ha JAHHYIO 3aJaMy — «MOYKHO» W MTPUBENEHHBIN mpuMep. [

Bagaua 4.7.2. (MockoBckas Maremarudeckas onumnuaza — 1999.8.1) Cpas-
auB apobu 111110/111111, 222221/222223, 333331/333334, pacnosoxure ux

B IOPAJKe BO3PACTAHUS.

Pewenue. Cpasaum npobu:

111110 333330 - 333330+ 1
111111 333333 ~ 33333341’

333331 _ 666662 _ 666662 + 1 222221
333334 666668 ~ 666668 +1 222223’

3uauur,

111110 < 333331 < 222221
111111~ 333334~ 222223

O

Bagaua 4.7.3. («Ilokopu Bopobbésbl ropsi» 2016.5-6.3) Haiinure Bce neco-
KPATUMBbIE MOJIOKUTEIbHBIE APOOH, KOTOPhIE YBEIUUYUBAIOTCSI B 3 pa3a, e€Ciu
YBEJIUYUTDH U YUCJINUTEb, U 3HaAMeHaTeJb Ha 12.

Pewenue. OO03HAINM IUCIUTE]H U 3HAMEHATE b HaIeil 1pobu Kak a u b co-
orBercrBeHHO. Ilo ycmoBuio

a a+12
e S i = 12
3b FRTE = 3ab+ 36a = ab+ 12b, =
a 6
b+ 18) = 6b - = .
alb+18)=6b, = 7 =731

Homnyctum, 9To b HE IEIUTCA HU HA 2, HA HA 3, TOTJA MOCAETHAS IPOOb SABJIs-
eTcs HeCOKpaTuMoit, u a = 6,b = b + 18, 94T0, KOHEYHO K€, HEBO3MOXKHO.

Ilycrs b menmres Ha 2, HO He AenuTcs Ha 3, Toraa b = 2k, rae k — mesoe u He

Jenasiieecd Ha, 3:
a 6 3

2%k 2%+18 k49
Ilocnenuss npobs HECOKpaTUMA, 3HAYUT, a = 3, 2k = k49, k = 9,b = 2k = 18,
HO T.K. @ u b JOJKHBI ObITH B3aWMHO HMPOCTHI, JAHHBIE YUCJIA HE MOXOJIST.
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IIycts b menurcs va 3, HO He jgenutcs Ha 2, Torna b = 3k, toe k — memoe u He

HeJidieecd Ha 2:
a 6 2

3k 3k+18 k+6
Ilocnenuss npobw HEecokpaTuma, 3uadntT, @ = 2, 3k = k+6,k=3,b=3k =9,
T.e. a = 2, b =9 — pemenue.
Ilycts b nenwres u Ha 2, u HA 3, Torma b = 6k, roe k — mestoe:

a 6 1

6k 6k4+18 k+3°

Tlocnenusia 1pobh HeCOKpaTuMa, 3Ha4unT, @ = 1, 6k = k+9, k = %, 9TO TaK¥kKe
HE TTOJIXOIUT.

Hraxk, ycmoBrio ya0BIETBOPSIET TOJBKO OHA APOOD: %. O

3amaua 4.7.4. [Tocae ypoka IIlaomo mocnopun ¢ MyxaMmmemom, yBepsisi, ITO
OH 3HAET TaKOe HATypaJbHOE YHCTIO 1M, 9TO YHCI0 7 + "5 + “= — Hemesnoe.
IIpas au Illmomo? U ecam mpas, TO 9TO 3TO 3 UHCIO MOTJIO OBITH?

Pewenue. llpuBeném manHOE B YCIOBUH BBIDAKEHHE K BUIY:

2 3 2 3

m+m +m _m+m7m+m+mfm+m_
3 2 6 3 2 2 6 6
m(m —1 m(m2 —1 m(m — 1 mm—1)(m+1
e mm=1)  mmA=1) - omm=1)  m(m=1)(m+1)

2 6 2 6
Cpenu gucesr m u m — 1 XOTd ObI OTHO TAPAHTUPOBAHHO JEJIUTCH HA 2, & CPean
m, m—1u1 m+1— xXors ObI OAHO HA 2 ¥ OAHO Ha 3. 3HAYUT, KarXKI0€ CJIaraeMoe
B JJAHHO CyMMe €CTb I[eJI0€ YUCJI0, PABHO KaK M X CyMMa. TaKu 1oJIydaercs,
aro xutpbiit Ill1omo 6611 He Tpas. O

3amaBaJIbHUK

Bagaua 4.7.5. («Maremarndeckuit mpa3aauk» — 1999.7.1) Yucinrens u 3ua-
MeHaTesb 1pobu — HATypaJbHbIE Yucia, naomnme B cymme 101. U3sectHo, qro
IIpo0Ob He mperocxonnT 1/3. YraxnTe HanbGoIbIee BO3MOKHOE 3HAUEHNE TAKOH
JIpOOH.

Bagavya 4.7.6. (lopoxckas ycrHas mMaremarudeckas OJUMIMana s 6—7
kjaccoB — 2012.7.1) 3amucanbl MECTh MOJOKUTENIBHBIX HECOKPATUMBIX JPO-
Oeit, cymMa, gucIuTe el KOTOPBIX paBHA CyMMe ux 3HaMmenareseii. [Tamra nepe-
BEJT KaXK/IyI0 W3 HEMPABUJIBHBIX JAp0o0eil B cMmemanuoe dncio. O0a3aTeIbHO Jin
HafIyTCs ABA YUCTIA, Y KOTOPBIX OJWHAKOBDI JTUOO IE/IbIe YaCTH, THO0 IPOOHBIE
yacru?
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3agaua 4.7.7. («Maremarudeckuii npazaauk» — 1997.6.2) B nanupyce Pun-
na (Jdpesuuii Eruner) cpegu npodnx CBeJEHUil COmep:KaTcs pa3jioKeHus Ipo-
Oeit B cymmy apobeit ¢ aucauTenem 1, HampuMmep,

2__1+ 1+ 1+1
737 60 219 292 =z’

Opuu w3 3HaMeHaTe el 31ech 3aMenén OykBoit x. Halimnre 3TOT 3HAMEHATE .

Banaga 4.7.8. («Maremaruveckuit npasanux» — 2000.7.2) Kapicon naim-
cast apo6b 10/97. Manbim moxker: 1) npubaBiars a000e HATYPaATbHOE YUCIIO
K 9UCJIHUTEIIO U 3HaMEHATEeJII0 OJHOBPEMEHHO;, 2) YMHOZKaTh YUCJIUTEJIb U 3HaA-
MeHaTe/Ib Ha OZHO U TO K€ HaTypPaJbHOE€ YUCIIO.

Cyoxker jiu Mauibiil ¢ 1OMOLUIBIO 91uX AeficTBuil 1oy 4uTh Apobb: a) PaBHYIO
1/2; 6) pasuyio 17

3agaua 4.7.9. («Maremaruueckuii npasauuks> — 2004.6.3) a) Ipumymaiite
TPH TPaBUJIbHBIE HECOKPATHMBIE IPOOU, CyMMa, KOTOPBIX — IEJIOe IHCII0, a €C-
JIW KasKJIyT0 W3 9THX APO0eii «mepeBepHyTh» (TO eCTh 3aMEHUTH HA OOPATHYIO),
TO CyMMa IIOJIy4eHHbBIX Jpobei ToxKe Oyl1eT HeIbIM YHUCIOM.

6) To e, HO UncauTENU APOGEH — HE PABHBIE IPYT APYTY HATYPAJIbHBIE YUCIA.

3agaua 4.7.10. (Toposckas ycTHasg MaTeMaTWdecKas OJUMIUALA Ijd 6—7
kiaccoB — 2016.7.3) MasbBuna 3anucana 1mo mopaaky 2016 oObIKHOBEHHBIX
npaBWILHBIX apobeit: 1/2,1/3,2/3,1/4,2/4,3/4, ... (B TOM 4uc/ie u COKpaTu-
mbie). Ipobu, 3HaueHre KOTOPBIX MeHbIe, 4eM 1/2, OHa IIOKpacuia B KPaCHbIIt
IIBET, a OCTaJIbHbIE Ip0oOu — B cuHMil. Ha CKOIBKO KOJTMIeCcTBO KPACHBIX ApO0ei
MEHBIIEe KOJIUIECTBA, CUHUX ]

3agaua 4.7.11. («<Maremarndeckuii npazgauks — 2016.7.4) Brumure Bme-
CTO 3BE3I0YEK IECTh PA3INIHBIX IUQP TaK, ITOOBI BCE JIPOOH OBLIN HECOKpa-
THUMBIMH, 8 PABEHCTBO BEPHBIM:
x k%
-4 - = -,
* ok %

Bamauva 4.7.12. (Toposckast ycTHast MaTeMaTHIecKasi OJUMIHANA st 6—7
kyaccoB — 2017.6.5) MoxKHO iU B paBeHCTBe

* * * *
S+ =x
* * * *

3aMeHuTb 3BE3104Yku nudpavu or 1 10 9, B3ATHIMEA IO OJHOMY pa3y, TakK,
4TOOBI PABEHCTBO CTAJIO BEPHBIM?
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3amaum g cCaMOCTOATEILHOTO PEHIeHUs

3amaya 4.19. loxaxkure, 9T0 ApoOH % MOXKHO TIPEICTABUTH B BUE KOHETHOIT
JIECATUYHOM APOOK TOJIBKO B TOM CJIy4ae, €CJId 7 B PA3JIOKEHUM Ha LIPOCTbIE

MHOXKUTEN COAEPYKUAT TOJHKO JBOWKHU M TIATEDPKH.
3amadga 4.20. Kakoe 9uCI0 HYKHO BBIYECTh U3 YUCIUTETIS IPOOH % " NIpHU-

0aBUTH K 3HAMEHATEJII0, YTOOBI TIOCIE COKPAIIEHUS Oy IATh é?
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8 Cucremsbl cuuc/jieHud

Marepuana ajg pa3zdopa Ha 3aHATAN

B coBpemenHoM Mupe 1mpu CY€Te Mbl H0JIb3YEeMCs JeCATUIHON CUCTEMON CUMC-
gerns. YrTo ke 310 Takoe? IJTO 3HAYUNUT, UTO, €CIN MBI Pa300LEM YHCIO Ha
«Pa3psANHBIE CIAraeMbIe», TO MbI TIOJYUYUM «IECITKUY», «COTHU», «THICIYU» U
TaK JaJiee, TO €CTh, CTemeHn AecaTku. Hampmmep, 2018 = 2-10% +0-10%2 +1-
10! + 8- 10°.

B gecaruanoit cucreme cumcienuns Kaxkias umdpa moxker Obirb or 0 g0 9,
TO €CTh OBITH JIIOOBIM HEOTPHIATEILHBIM IEJIBIM YUCJIOM, MEHBIITNM OCHOBA-
HUs CTemeHd. A 4To Takoe, HAIIPUMED, JBOMYHAS CUCTEMa CUYUCICHHA! IDTO
cUCTeMa CYUCJIEHHs, B KOTOPOH «IyMaeT» KOMILIOTED, a JyMaeT OH UMEHHO B
Heil 0TOMY, 4TO (PUBHUYECKH IIPEACTABUTDL YKUCJIA B JIBOMYHOI CHCTEME CUUCIe-
HHUsl OKa3bIBaeTCsd HauboJiee IPOCTO, Belb B Hell Bcero 2 BO3MOXKHbBIE LUQPHI,
mudpe 1 MOXKET COOTBETCTBOBATH HAJMYUE TOKA B HEKOEM YUACTKE Ieru (Uiun
BKJIIOYEHHAS JIAMIIOYKA B JIAMIIOBOM KOMIIbIoTEpe), a mudpe 0 — ero orcyr-
crue. Ync/ieHHAS 3aIUCh TBOMIHOTO YUC/IA Oy/I€T TPAKTOBATHCHA CJIEIYIONIM
06pa3oM: @, ... G1Gos = an2"” + ... + a12" + a¢2°.

AnamornynbiM 0000IIIEHUEM JIJIsT CHUCTEMBI CYUCJICHHUST ¢ OCHOBAHUEM § OyIer
dbopmyna: @y .. G1G0s = GpsS" + ... 4+ a1t + ags®, mpm sTOM THMPLI ¥ Hed
Oymyt ot 0 10 s — 1. Ecjm cucrema cuucjenus nmeeT OCHOBaHue, Oosbiree 10,
B KauecTBe Udp «10», «11» u T. 7. OOBIYHO UCHOIB3YIOTCS JTATHHCKIE OYKBbBI

A B,...

Omnpenenenne 10. Io3uyuormoti cucmemoti CHUCAeHUA HABBIBACTCI CACTEMA,
CUMCJIEHUS, B KOTOPOI 3HAYEHUE KAKIOTO UUCIOBOTO 3HAKA (Iuchphl) B 3aMUCH
9HCJIa 3ABUCUT OT €ro No3uiuu (pa3pamua).

IlepBbie ynoMmwHAHUS O TMO3UIMOHHBIX CHUCTEMAX OTHOCATCH K IIYMEPCKUAM U
BABUJIOHCKHUM TPYJaM. DTO — CHCTEMa CYUCJIEeHUs M0 OcHOBaHuUio 60, u3obpe-
réuHas myMmepamu B III roicsuesierun 10 H.3. DTa cucremMa morydusaa 60b-
1oe pacupocrpaHenue 6Jsiarogaps APEBHUM U CPEJHEBEKOBBIM ACTPOHOMAM,
WCTIOJTH30BABIINM JAHHYIO CHCTEMY, B TEPBYIO OUepeb, /I MPEICTABICHUS
npobeii. [1osToMy CpeHEBEKOBBIE YU€HBIE YACTO HABLIBAJIN ITECTUIECATEPUY-
HbIE JIPOOU «ACTPOHOMHYECKUMU». DTH JPOOH HCIOTH30BAIUCH TSl 3AMUCH
ACTPOHOMUYECKUX KOOPJAMHAT — YTJIOB, U 3Ta TPAJWIMSA COXPAHUIACH IO Ceil
nenb. B ogaom rpasayce 60 munyr u B ogHOi MmunyTre 60 cexkym.

BosankHOBeHNE JECATUIHON CUCTEMBI CUUCJIEHUS CBSI3aHO CO CIETOM HA MMaJlb-
nax. B cpemmeBekoBoit EBpome ona pacmpocTpaHmiach depe3 UTATbTHCKUX
KYIIOB, B CBOIO OY€pe/ib 3anMcTBOBaBIUX e€ y xureneit Cpenneit A3zuu.
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OHAKO CYIECTBYIOT TAKYKE W HEMO3WIIMOHHBIE CUCTEMbBI CUMCJICHUsI, HAMPU-
Mep, BCEM U3BECTHAA CHCTEMa CUHUCJIEHUS, UCIOJIL30BABIIAACA B BeJIMIANIIEM
rocyJapcTBe AHTUYHOCTH, HA OCHOBE KOTOPOrO C(OPMUPOBAIACH BCA €BPO-
nefickas nuBuau3arnus — JIpesaem Puwme. C 3710i cucTeMoil MbI MOCTOSIHHO
BCTPEYaeMCd B KM3HHU, Be/lb HOMeDa BEKOB, TbICAYeseTuil, Cbe3/10B lapTuii,
COBETOB JIETTyTATOB U T.II. BCETJA 3aMNUCHIBAIOTCA UMEHHO B PUMCKOH cHCTEMe
cuncyiennsd. HamoManm ke e€ yCcTpoicTBO.

Suauenus e€ mudp ciaemayoIme:

I1,
V 5,

X 10,
L 50,

C 100,
D 500,
M 1000.

IlepeBon u3 JeCATUYIHON CUCTEMBI CIUCIIEHUS] B PUMCKYTO OCYIIIECTBIISETCS CIIe-
ayiomnmM 00pa3oM — IIPEeK/Ie Hy?KHO PA3JI0KUTh YUCJIO HA JECATHUIHBIE Pa3-
PAMBI, 3aTeM eTUHUIHBIA pa3psa/ MPEeICTABIAETC TaK:

I,
11 2,
III 3,
IV 4,
V 5,
VI 6,
VII 7,
VIII 8,
IX 9.

Awnasioruaso (TOMBKO ¢ ApyrumMu 6yKBaMU) IPEACTABJIAIOTCA U JIPYTHe Pa3ps-
Jbl. 3areM Bce 0003HAYEHUsT KAXK/IOTO PA3Psiia 3AUCHIBAIOTCS MOAPSII, CJIEBA
HampaBo, HaunHag ¢ boabmrero. Hampumep, aucmo 1917 = 1000 + 900 + 104+ 7
ganuitercsd kak MCMXVII.

Beprémcst cHOBa K MO3WIIMOHHBIM CHCTEMaM CYUCIeHUs. B 00IemM-T1o moHsT-
HO, 9TO JAHHOTO BBIIIE OMPEETICHNUS YePe3 PA3IOKEHUE 110 PA3PsiIaM BIOJHE
JIOBOJIBHO [IJIsi TOTO, YTOOBI IEPEBOAUTDH YUCIIA U3 JAECATUIHON CHCTEMbI CIUC-
JieHusd B JApyryio u obparno. lemaercs 3To ciemyommum 00pa3oM: JIOMyCTHAM,
y HAC ecThb Incyio 4231, KOTOpoe MBI XOTUM TIEPEBECTH B TPOUIHYIO CUCTEMY
cuncjenus. CrepBa CeAyeT BBIMUCATH BCE CTEIEHW TPONKHU, HE MPEBBIIIAI0-
mme jgammoro yncna: 3° = 1, 31 = 3, 32 = 9, 3% = 27, 3* = 81, 3° = 243,
36 = 729, 37 = 2187. A 3areM HAYATD BBHIUATATD M3 HCXOJHOLO THCIIA JIAH-
HbIE CTEIeHM, HAYMHAd C OOJIbIeil, CTOJIBKO Pa3, CKOJBKO €Ie BbIYUTAETCI:
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4231 — 2187 = 2044, 2044 — 729 - 2 = 586, 586 — 243 - 2 = 100, 100 — 81 = 19,
19—-9-2 =1, To ecTb

4231 = 21874729 -2+243-2+814+9-2+1=

=1-3742-3°42.3°+1-3+0-324+2-324+0-3" +1-3° =122102015.

Ho cymecrByer Takzke u Apyroii criocod, OCHOBAHHBIN HA JEJIEHUH C OCTATKOM:
YUCJIO TIOCJIE/IOBATEJILHO JIEJUTCH HA OCHOBAHUE CTEIEHU, 110KA HE TOJLyYUTCS
0, Torma BCE TOJIYyYWBINHECS OCTATKH, 3AMUCAHHBIE B OOPATHOM TIOPSIIKE, 00-
Pa3yIoT 4mcyI0 B Tpebyemoii cucreMe cuucjenus. [IpousmocTrpupyemM JaHHbBI
MeTO/I Ha TPUMepe TOTO Ke IUCTA:

4231 : 3 = 1410 (1 B ocrarke),
1410 : 3 =470 (0 B ocraTke),
470 : 3 = 156 (2 B ocTarke),
156 : 3 =52 (0 B ocraTke),
52:3 =17 (1 B ocrarke),
17:3 =5 (2 B ocraTke),
5:3 =1 (2 B ocrarke),

1:3=0 (1 B ocrarke),

Orcioma: 4231 = 122102015.

s mepeBoma u3 HEJAECATUIHON CHCTEMbI CUMCIEHWS B JIECATHIHYIO MOXKHO
HCIIONIb30BATh ITH /1B CIIOocoba, MPUMEHEHHBIE B 0OpaTHOM mopsake. [lepsorit
BpsiJl JIM HYXKJAETCsi B KOMMEHTAPUSAX, & BTOPOH BBINOJIHIACTCH CJIELYIONIM
00pa30M JIJIsT CHCTEMBI C OCHOBAHUEM S:

Gy - G100 = (...(an~8+an_1)-s+...+a1) - s+ ag,
T.e. 78 HaIllero mpruMepa:

122102013 = ((((((1-3+2)-3+2)-3+1)-3+0)-3+2)-3+0)-3+1 = 4231.

Crour TakKe OOpPATHUTh BHUMAHWE HA BO3MOYKHOCTH OBICTPOTO MEpEBOIa W3
CHCTEMBI C OCHOBAHHEM § B CHCTEMY C OCHOBAHHEM S¥, ocylecTsiiseMoro cire-
ayormum obpazom. IIpexkae Bcero mcxomHoe YUCIO pa3dbUBAETCA HA TPYIIIBI
1o k nudp; HaYMHAS CIPaBa, KaXKJas IPYIIa MEPEBOJUTCH B HOBYIO CUCTEMY
CUUCJIEHVST, TPUIEM PE3YIIBTAT MOJKEH COCTOATh u3 1 Mudphl; Oy IUBITHECS
udpbl 3aMUCHIBAIOTCS B TOM TOPSIKE, B KOTOPOM OBLIN 3aIUCAHBI TPYIIHI
mudp UCXOAHOro umcia. IlepeBo u3 cHCTEMBI ¢ OCHOBaHHEM s* B cucreMmy c
OCHOBAHHUEM § OCYIIECTBIISIETCS] AHAJOTUYHBIM 0OPA30M B OOPATHOM TOPSIIKE.

IIpuBeném mpumep.
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3amadga 4.8.1. Ilepeectu uncio 37ba7af81¢ U3 MIECTHAAIATEPUIHON CHCTE-
MBI CHHUCJICHUA B BOCbMepI/I‘IHyIO.

Pewenue. MoKHO TIpeacTaBUTh, CKOJBKO BPEMEHHM W HEPBOB MOTpebyeT pe-
[IIEHHe ITON 3aJ]a9U EPEBOJIOM CIIEPBA B JIECATHYHYIO CHCTEMY CUUCIIEHUs, a
[IOTOM B BOCBbMEPHYHYTO, IOITOMY BOCIIOJIb3YEMCsl OIIUCAHHBIM BBIIIE CIIOCOOOM.
Cravasia iepeBoInM JTAaHHOE YMCJIO0 B IBOUIHYIO CUCTEMY CUUCJIEHUS, I 9TO-
T0 KaXKIyI0 mudpy MpeacTaBasieM B IBOWYHON CHCTEME CUMCIICHUs, T00ABIIs
BIEPE Hy/H, 9TOOBI Be3 e ObLTO 10 4 mudphl:

316 = 00112, 716 = 01112, b16 = 10112, a16 = 10102,
T16 = 01113, a1 = 10102, f16 = 11112, 816 = 1000,.

Buaunt, 37ba7af816 = 1101111011101001111010111110004.

Tenepns mepeBeIEM TTOTY IUBIIIEECS YUCIO B BOCBMEPUIHYIO CUCTEMY CUUCTIEHUS,
pa300béM ero, HauWHas C KOHIIA, HA TPYHNbI M0 3 IMudpbl U MepeBenéM uxX B
i pPHI BOCBMEPUTHON CHCTEMBI CUNCJICHHUS:

1105 = 6g, 1115 = 75, 1015 = 5g, 1105 = 65, 1005 = 4g,
].1].2 == 787 1012 = 587 0112 = 387 1112 = 787 0002 - 08~

3HAYNT, HAIIE IUCTO paBHO 67564753705, YTO M SABJISIETCSI OTBETOM K 3a/ade.
O

3amaBaJIbHUK

3agaua 4.8.2. («Maremaruyeckuit npasauuk» — 2008.6.1) Cerogus 17 des-
pamns 2008 roga. Harama 3amernsia, 9410 B 3amucu 3TO# ATl CyMMa IIE€PBBIX
4eTHIpEX 1udp paBHA CyMMe TOCIEIHUX YeThIpéx. Korma B 9TOM Tomy Takoe
COBTIQIEHUE CJIYUUTCS B TOCTIETHUI pa3?

3agaua 4.8.3. («Maremarudeckuii npazanuk> — 2009.6.1) ¥V 2009 roma ecrb
TaKOe CBOMCTBO: MeHsist MecTamu mudpol gucia 2009, HeIb3s MOIyYUTh MEHb-
Iee 4eTbIPEX3HAUYHOE YHMCJIO (C HyJId YUCIa HE HAYMHAIOTCs). B KakoMm romy
9TO CBOWCTBO BIIEPBBIE MOBTOPUTCS CHOBA?!

3agaua 4.8.4. («Maremaruveckuit npaszgauk»> — 2002.7.1) Ton nposenenus
osmMimazbl (2002) — roA—aJMHIPOM, TO €CTb OJMHAKOBO YUTACTCH CLPABA
HAJeBO W cjeBa HampaBo. [Ipenbraymmit roq—manuuaapom Obin 11 jier Hasan
(1991). Kakoe MakCuMaJ/IbHOE YHCJIO MOJI0B—HEIMAJIUHIPOMOB MOXKET UTH MOJI-
paz (mexkay 1000 u 9999 rogamu)?
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3agaua 4.8.5. («Maremarnyeckuii npasgauk» — 1993.6.4) Ecau y uucna
MO/ICIUTATH CyMMY UMD U C MOJYyIEHHBIM YHUCIOM MIOBTOPUTH ITO EITE IBA Pa-
3a, TO MOJMYdYuTCs emé Tpu unciaa. Hafiaure camoe MaIeHbKoe &, JI7isi KOTOPOTO
BCE YeThIpe YUC/Ia PA3JIUYHBI, & TOC/IEIHEe U3 HUX PABHO 2.

3agaua 4.8.6. («Maremaruveckuit npasgauk» — 1991.6.5) Haiinure gucoa,
paBHbIE YJIBOEHHOI cymme cBoux 1udp.

Bagauya 4.8.7. (lopoxckas ycrHas mMaremarudeckas OJUMIMana s 6—7
knaccos — 2013.7.6) Ha pucynke mpuBeleHbl TpU NpUMeEpa MOKA3AHUIN HUC-
MPABHBIX JIEKTPOHHBIX 4acOB. CKOJIBKO MAJI0YEK MOTYT MEPECTaTh paboOTaTh,
9TOOBI BPEMSI BCET/Ia MOYKHO OBLIO ONPENeIUTh OJHO3HATHO?

3agaua 4.8.8. (Topoackas ycrhHas MareMaTwdecKas OJUMIHAIA Iad 6—7
kaaccos — 2002.7.6) HexoTopwle 4mcia TpecTaBUMBl B BHAE CyMMBI abc +
ab + a, a nexoropeie — mer. (Hampmvep, wucio 1001 mpegcTaBEMO, HOCKOTb-
Ky 1001 = 993 4+ 99 + 9. A gucna 220 u 1514 — ne upencraBumbl.) CKOJILKO

CYIIECTBYET TPEX3HAYHBIX UUCE], TPEJICTABUMBIX B BUIE CyMMbI abc + ab + a?

Bagauya 4.8.9. (Topoackas ycrnas maremarudeckas ouMmuuaia s 6—7
kymaccos — 2017.7.7) Baca 3amymas aABy3Hadnoe uucio u coodmma Ilere mpo-
u3Benenue mudp B 3amucy ITOro uncia, a Came — cymmy stux mudp. Mexmy
MAJIBYUKAMEI COCTOSIICS TAKOH JTHAJIOT.

Ilersi: <4l yragaro 3agymManHoe 4uCIIO € TPEX IMONBITOK, HO /JIBYX MHE MOXKET He
XBATUTH>.

Camra: «Eciu Tak, To MHE JI71s 5TOMO XBATUT YETHIPEX MOMBITOK, HO TPEX MOXKET
HE XBaTUTb».

Kaxkoe uncio 6b110 coobieno Carre?

3agaun g cCaMOCTOATEILHOTO PEHIeHUs

3amayva 4.21. IlepeBectu umcio 321 u3 AeCATUIHON CHCTEMBI CIUC/ICHUS B
MSITEPUIHYIO.

3amaua 4.22. Ilepesectn uncio 32104 B JECATUYHYIO CHCTEMY CUUCTIEHUS.

3amaua 4.23. I[lepereante 9UCaAO jpgar B AEBATEPUTHYIO CHCTEMY CUUCTIEHMUS.
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9 Paz3bop 3amad ajis CaMOCTOSATEJIBHOTO pelie-
HUSA

YéruocTob

3amaua 4.1. meerca 18 mesbIx dnces1, TpoOU3BeIeHre KOTOPHIX paBHo 1. J1o-
KayKHATe, 9TO UX CyMMa He paBHa HYJIO.

Pewenue. st Toro, 4ToObl IPOU3BEIEHUE IEJIBIX YUCEJ DABHSJIOCH €UHHUIIE,
cpeu MHOXKUTEeH MOXKHO HCIIOJIB30BATh TOJBKO yncaa 1 u —1, mpudém Ko-
JITYIECTBO duces —1 MOMKHO ObITh 9€THO. i TOro, 94robbl CyMMa TPYIIIIbI
qncen 1 u —1 paBHSAIACH HYIIO, HEOOXOIUMO, YTOOBI KOJIMIECTBO YUCes 1 paB-
HAJOCH 9 ¥ KOJIMYIeCTBO 4uces —1 ToXKe PaBHAJIOCH 9, YTO ABIAETCA HEIETHBIM
qncyioM. To ecTh, MBI JIOKa3aJu, 9TO CyMMa JaHHBIX YUCe]T He paBHa HyI0. [

3amaua 4.2. Ha mocke mammcano 2017 measix gmcesn or 1 go 2017. Kaxapim
x0/10M JTOPMHIOHT CTHPAET C JOCKH ABA YUCIA U 3AIMUCHLIBAET HA JOCKY MOIYb
nxX pasHocTu. MoxKeT /i MOoCTeIHee OCTABINEEeCs Ha, JOCKE YHUCTO PABHATHCSA
HYJIIO?

Pewenue. Ilogcantaem cyMMy BCeX HAMCAHHBIX HA JTIOCKE UHCEJI:
1+24...42017.
Sanuniem 9ucia B IPYTOM MOPSIIKe:

1+2017+2+ 2016 + ... + 1009.
—_——— ——

Cymma kaxaoit mapbl gmcen paBua 2018 — géraoe uwmcmo. Ywmemo 1009 —
HEYETHOE, CJIEIOBATEIBHO, OOIIAsT CyMMa, TOXKE HEIETHA.

PaccmarpuBast Tabiuipl CJI0KEHUS U BHIYUTAHUS YETHBIX U HEYETHDBIX HHCEII,
MBI 3aMeYaeM, YTO OHU COBIAIAIOT, CIeJ0BATEIBHO, €CIU MBI COTPEM 1B YUCIA
7 HAIUIIEM MO/IYJIb UX PA3HOCTH, TO YETHOCTH CYyMMBI BCEX YMCEJI, 3aTNCAHHBIX
HA JIOCKE, He m3MeHUTCs. Tak Kak 0 — 4éTHOe YHC/IO, TO MOCTe Psa MAroB
OHO HE MOXKET OCTAaTbhCs IOCJEIHUM. O

3amaua 4.3. Iloka getn pemanm KOHTPOIbHYIO pabOTy, IPEernosaBaTe b Ha-
nmucaj Ha CTeHe KJacca IO KPYyry Bce HaTypaJjbHble umciaa oT 1 mo 2018 mo
OJTHOMY Pa3y TaK, YTO MKy KayKIBIMU 2 YNCJIAMU, CTOSIIUME depe3 OTHO,
OKa3aJICA JIeJINTENb UX CYyMMBI. Bacsa yBuIen Ha cTeHe HaMMCcaHHoe 9nucio 1999,
a cocejiHee YNCII0 3aKPhIBasia T0JI0BA OHOKJIACCHUKA. OH PeIn MOCIopUTh CO
CBOUM COCEJIOM, YTO MOJHOCTHIO 3aKPBITO HEYETHOE 9nciio. Kakue ero manch
BBIUI'PATH JAHHBIN CIIOP?
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Pewenue. JomycTum, 9TO CyIIECTBYeT 2 COCETHWX YETHBIX yucaa a u b. To-
T2 9UCJIO ¢, 3AMUCAHHOE CJIEBA, OT HUX, TAKKE UETHOE, TAK KAK WHAYE TUCJIO
¢ + b 6bLT0 OBl HEIETHBIM W HUKAK HE MOTJIO JEJIUTHCA Ha 9E6THOE YHCIO a,
AHAJIONMYHO, YHCJIO, 3alMCAHHOE CIPaBa OT HUX, TAKXKE ObLIO Obl YETHBIM.
IIpomoszkast EnoYKy JI0KA3aTebCTB YETHOCTU YHCET, MOXKHO MOJIYIUTh, YTO
TOT/Ia, BOOOIIE BCE 3AMUCAHHDBIE YNCJIA, SIBJISIOTCS YETHBIMU, OJHAKO Y HAC €CTh
U HeuéTHBIE Ynciia. TakuM 00pa30M, YETHBIE YHC/I, HUKOTIA HE CTOST MTOAPSI.
Tax Kak YETHBIX YHCEJ M HEYETHBIX MMOPOBHY, MOYKHO TIOJYYUTh, 9TO HEUET-
HbIE U YETHBIE YUCIA ODA3ATETBHO YePeyIOTCA M0 OJHOMY. SHAYUT, COCETHEE
quciy 1999 gqmciio obs3aresnsHo Oyaer 4€THBIM, T.€. y Bacuius Her HUKaKuX
TITAHCOB. O

ITpuznaku nesmmocTn

3amaua 4.4. Haiiaure Hanbobiiee 9eTHIPEX3HATHOE IUCTIO, JETIIeecT Ha 2,
5,9 u 11, Bce mudppl KOTOPOro PA3IUIHBI.

Pewenue. dns Toro, 9Tobbl 9MCIO AeTUIOCH HA 2, 5, 9 n 11, HeobX0aUMO,
9TOOBI OHO JIEJIUJIOCH HA MTPOM3BEIEHNE BCEX ITUX UUCEN, TAK KAK OHU B3AMMHO
npoctbeie. [Ipoussemenne Bcex atux [mcesn papao 990. Samerum, aro 990 - 9 =
8910 moaxomuT moj ycaoBus 3ajadu, dyucao 990 - 10 = 9900 ne momxoaut, a
990 - 11 — yxe naruznagnoe 4ucsio. Ilosromy, nckomoe uuciao — 8910. O

3amada 4.5. Cymma TPEX Pa3IMIHBIX HAUMEHBIINX JEJIUTeIell HEKOTOPOTOo
qncna A pasua 8. CKOIBKUMHU HYJISIMHW MOXKET oKaH4dnBaercs unciao A? Yka-
JKWTe BCe BAPUAHTHI.

Pewenue. Hanvenbmmm menmrenem unciaa A Oymer uuciao 1. 3nauwr, cymma
JIByX HAWMEHBINWX JeJUTesell, He PABHBIX €JIWHWIIE, JOJI2KHA ObITH PaBHA 7.
D70 BO3MOXKHO B /IByX ciiydasax: 7 = 3+ 4 wiu 7 = 2+ 5. Ho nepsbiii ciygaii
HEBO3MOYXKEH, TAK KaK TOIJA YUCJIO HEJUTCA HA 4, 3HAUYUT, SABJISETCH YETHBIM,
W HAUMEHBIMNH JeJIUTEIb TOCIe Yucaa 1 — 3TOo 9uciio 2.

Bo BTOopom ciydae — mamMenbinme genuresnn 1, 2, 5, TOTIA YHCIIO AEJATCS
takke u #Ha 10, a, ciemoBarensHo, okanunBaercs Ha 0. Jokakem, 9To oHO He
moxker okanuusarbesa Ha 00. HeficrBuresibHo, TAKOE YUCIIO OYAET 1€/ IUThC HA
100, cremoBarebHO, U HA 4, 9TO HEBO3MOXKHO. IloaTOMY Hallle YMCIO MOKET
3aKAHYMBATHCS TOJBKO POBHO HA OJUH HOJb. U
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CpaBHeHUS O MOIYJIIO

Bagauga 4.6. Harypanbuble uncia x, y, z Takosbl, 4to 22 + 32 = 22 (10 ecTb,
obpazytor «Iludaroposy rpoiiky»). okaxure, 410 Xxorst Obl OJHO U3 ITUX
quces JeJUTCA Ha 3.

Pewenue. PaccMoTpuM, KaKue OCTATKH MOXKET JaBaTh KBAIPAT HATYPATHHOTO
4qucsIa TPU JeJIeHnd Ha 3:

xz |]0[1]2
21011

Orciofa MOXKHO CJI€JIaTh BBIBOJ: €CJIM YUCJIO HE JIEJIUTCS Ha 3, TO €ro KBaJ-
par maér ocrarok 1 mpu genennn Ha 3. [Ipeamonokum mpoOTUBHOE: HA OTHO U3
quCes He IeJINTCd Ha 3, TOraa Bce KBaaparsl gaot ocrarok 1. Ho Torma ypas-
nenue r2 + 32 = 2?2 no moxymo 3 3anuceiBaerca kak 1+ 1 = 1, uro nesepo.
ITonyvenroe mpoTUBOpEUNE O3HAYAET, UTO XOTs ObI OJHO W3 YUCEN T, Y WU 2
neauTcd Ha 3. O

3amaga 4.7. Ilpo ceMb HATYpPAJIBHBIX YHCEJ W3BECTHO, YTO CyMMa, JIIOOBIX
IIIECTH U3 HUX JeJIUTCA Ha 5. JloKaskuTe, 9T0 KarXK10e N3 JAHHBIX YNCeJT JeTUTCS
Ha 5.

Pewenue. O6o3HaAUUM YUCTA X1, T, T3, Tq, Ts, g U T7. CyMMa JOOBIX HIECTH
W3 HUX JEJINTCSA Ha, O:

.’E1+.’E2+...+$655,
To+ a3+ ...+ w715,

IIpocymmupyem Bce 3TU BbIpaykeHusi. 10Tma KayKIoe YHUCIIO X; CJIeBa OyIer
BCTPEYATHCA POBHO TIO 6 pa3:

6(x1 + xo + 23+ x4 + 25 + 26 +27) 1 5,

OTKY/Ia
1+ To+x3+ x4+ 25 + 26+ 271 5.

Borauras oTciofa KaykaIyio U3 JIeTUMOCTeNl HATMCAHHOM BBINIE CUCTEMBI, TTOTY-
qaeMm TpedyeMoe yTBep:KIeHue: r7 ' 5, X1t 5,...,Te : b. O

3amagya 4.8. CKOJBKO CYIECTBYET HATYPAJIbHBIX YuCesT 7, MeHbimux 2014,
IS KOTOPBIX 2" — n? gemurca Ha 77
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Pewenue. PaccMOTpUM OCTaTKH, KOTOPBIE MMEET YUCIO0 N2 NPH IeIeHNN Ha, 7.
Onu OyayT UMeTh Tepuos, IJINHBL 7

n |0[1]2|3[4|5|6
n2lo[1]4]2]2]4]1

Paccmorpum Takzke octarku, KOTOpbIe nMeeT qucyo 2" npu genenun #Ha 7. OHu
OyZyT UMeTb LEePHUO, IJIUHBL 3:

n |0[1]2|3[4]|5
2n 1124|124

IMostomy y uucia n? — 2™ ocrarku 6yayT uMeTb nepuos 3 - 7 = 21:

n |0|1(2|3|4(5|6|7|8|9|10 (11|12 |13 |14 |15 |16 |17 |18 |19 |20
nZ2lo[1[4|2]2]4]1]of1[4]22]4a]1]o|1]4]2]2]4]1
271|241 (2|41 (24|12 |4 |1 2|4 |1]|2|4|1]2]4

Bamerum Teneps, uro 2014 = 2195 + 19, nosromy nmosusiil nepuos mosropurcs 95 pa3. 3a
KaxIeIi mepros 6ysier 6 ciywaes, korga n? — 2™ = 0 (mod 7):

n=2,4,5,6,10,15 (mod 21).
N emé 3a memosHbI mepuos Takxke Oymer 6 cayvaes. IlosTomy Bcero Gymer
95-6+6=96-6=>576

Taxux n, 910 2" — n? genaurcs Ha 7. O

OcHoBHasg Teopema apudMeTuKn

3amaga 4.9. CymecTByer Jin 1ejioe YUCJI0, MPOU3BeAeHNe Mdp KOTOPOTo
pasro a) 1980; 6) 1990; 8) 2000; r) 20187

Pewenue: a) 1980 = 22 -3%-5-11, 11 He MOXKeT BXOIUTH B YUCIIO B KAYECTBE
uper;
6) 1990 = 2 -5 - 199 — aHAJOrMYHO NYHKTY a), HAJUYIHUE IIPOCTOro Yucja 199

cpenu JieiuTeseil Tak:Ke FOBOPUT O TOM, YTO TaKOI'O YUCJIa HE CYIIEeCTBYeT;

B) 2000 = 2% - 53, U3 MpUBEIEHHOTO PA3IOKEHNs CAEIyeT, ITO TaKOoe HWHCIIO0
CYIIECTBYET — OHO MOXKET ObITh COCTABJIEHO U3 CTEeHeil ABoeK (He BbIIle Tpe-
Theil) u u3 naTépok, Hanpumep: 2222555, 44555, 28555;

r) 2018 = 2 - 1009 — aHaJIOrMYHO LIEPBLIM JBYM [yHKTAM, TAKOIO YUCJA HE
CYTIIECTBYET.

Ortser: a) Her; 6) HeT; B) 71a; ') HET. O

3amadga 4.10. CymiecTByer i HATYpaabHOE YuCs0, Oosbinee 100, Takoe, 9TO
OpOU3BEJIEHUE BCEX JejuTeseil 3Toro yucia (BKJoYas 1 U caMo 4Yuciio), pas-
HAETCA BOCbMOH CTEIICHW JAHHOI'O YHUCIIa’
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Pewenue. Ia, nanpumep, y uncia 2'° posro 16 memuremneit: 20,21, ..., 215, uro

cocrasisger (15 + 1) : 2 = 8 nap mesureseii, Kaxaasg U3 KOTOPHIX JaéT Camo
YUCJIO B MPOU3BEJEHNN, 3HAYUAT, OHO MOAXOIHUT. O

Bagaua 4.11. (Oammnuaga «JIomonocosy — 2017.7-8.6, 9.4) IIpo narypasb-
HBIE YHCJIA M U N U3BecTHO, uto 3n® = 5hm?. Haiijiure HauMeHbIIee BO3MOKHOE
3Ha4YeHue m + n.

Pewenue. Tak kKak jeBag 9acTh JAHHOTO YPABHEHUS JIETUTCA HA 3, TO W TTPa-
Bas TaKyKe TOJIKHA JeJUThCs Ha 3. Takmm 00pa3oM, Tak Kak 5 He JeJIUTCS Ha,
3, B pa3IoKeHnH m? Ha MIPOCTLIe MHOXKHTE/TH IIPHCYTCTBYET XOTh OJHA TPOHKA,
3HAYHUT, ¥ B CAMOM YHCJE M TOXKe. TakuM 00pa30M, UHUCIO M MPEACTABAMO B
BHUAE M = 3a, AHAJOTUYHBIM 00PA30M MOXKHO IIOJIy9UTh, YTO N = Hb, r1e a u b
— HarypaJjbHbie. [loacTaBuM JaHHBIE YUCIA B UCXOIHOE YPABHEHUE, MOy YUM
3(5b)% = 5(3a)?. Orkyna:

3-52.02=5-3%.42%, 52.p> =3 4%

IloBTOpUB aHaOrMYHBbIE PACCYKAEHUS, TOIYIUM, 9TO ¢ = Hx, b = 3y, TakuM
obpazom, n = 15y, m = 15z. [locse noscTaHOBKY B ypaBHEHHE IOJIYIUM:

52.(3y)® =3 (5z)%, 5%-3%. 9% =3 .5%. 2%

orkyaa 32-y% = 2%, orkyna x = 3t, 323> = (3t)?, y® = 2. llpu aTrom TpeGyercs
HaUTH MUHUMAJbHOE BO3MOXKHOE 3HaUYeHue uncaa 15y + 45, 9To mocTuraercs
npu y = t = 1. He 3a0niBaiiTe, 9T0 B JAHHOI 33/1a49€ HEIOCTATOYHO MPOCTO
yrajarb OTBET, Hy?KHO OObsICHUTb, KAK BbL €0 IIOJIy YHIH!

Otser: 15 + 45 = 60. O

3agaua 4.12. (Myuaununansubiii sran Beepoccuiickoit oMMIraIbl MKOIbHE-
koB — 2009.8.1) IIpoussepenue AByX HATYPAJIbHBIX YUCEIT, KAZKI0€ U3 KOTOPBIX
He menutca Hanesao Ha 10, pasao 1000. HaitinTe mx cymmy.

Pewenue. Hecnozkno yBugers, aro 1000 = 53 - 23, Torna kazKa0e u3 HCKOMBIX
YHCEJI B CBOEM Pa3JIOKEHUH Ha, IIPOCTHIE MHOXKUTE/IM MOKET COAEPKATH TOJIbKO
IBOWKY 1 ATEPKU. [Ipr 3TOM OIHOBPEMEHHO 2 U 5 HEe MOT'YT MPUCY TCTBOBATDH B
PA3JIOKEHUHU OJHOTO YHCJIa, HHAYe OHO Oyaer meauthes Ha 10. CremoBarenbHo,
OJTHO U3 9HCces paBHO 52, a mpyroe — 23, a mx cymMa pasHa 5% +23 = 1254+8 =
133.

Omeem: 53 + 23 = 125 + 8 = 133. O
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HO/I u HOK

3amaya 4.13. B Bepmmuax Kyba 3ammcand BOCEMb PA3TUIHBIX HATYPAJIb-
HBIX YHCEJI, & HA KAXKJOM €ro peope — HaumOOJbIIuil OOIMuil AeuTe/ b AByX
YHCesI, 3aMMCAHHBIX Ha KOHIAX 3TOro pebpa. Morsa i cymMMa Bcex Yuces, 3a-
MACAHHBIX B BEPIIUHAX, OKA3ATHCA PABHON CyMMe BCEX UMCEJI, 3AMUCAHHBIX HA
pébpax?

Pewenue. JIokaxkeMm, 9TO A7 JTIOOBIX ABYX PA3IUUHBIX THUCET BBITOTHIETCS
HepasencTso: a + b > 3HO/(a,b). HeiicrBurensuo, nycrs HOd(a,b) = d,
Toraa a = aid, b = bid, toe a; # by — HATypaabHBE Yucaa. Torma

a+b= (a1 +b)d>3dsa;+b >3,

4TO BepHO. IIpH 3TOM paBEHCTBO MOMKET JOCTUTATLCS, TOJILKO eCiid a = 2b um
b = 2a.

ITosromy cymma Jit0OBIX JBYX YUCEJI, CTOSMIIMX B COCEJHUX BEPIIMHAX HE MEHb-
1€ yTPOEHHOI'O YHCJIA, CTOSAIIEro Ha pebpe Mexy Humu. IIpocymmupyem Bee
9TH HEPABEHCTBA (BBLIMKCAB HEPABEHCTBO Ha KaXKJOM pefpe): KaxKI0e YHUCIO
CTOsIITlee B BEPINWHE MOCYUTAETCsl POBHO 3 pa3a. Ilosromy cymma umces, cro-
AMAX B BEPIIHHAX, O0bIIe muO0 paBHA CyMMe 9HCEN, CTOAMMNX Ha pébpax,
U PABEHCTBO MOXKeT ObITh JOCTUTHYTO JIUIIh KOTJA JOCTUTAIOTCS PABEHCTBA
BO BCEX CyMMUPYEMbIX HepaBeHcTBax. Iloaromy srobbie /1Ba 9ucia, CTOMIIME B
COCETHUX BEpINUHAX, OTIMIAIOTCS B 2 pa3a.

IIycTb B HEKOTOPOII BEPITUHE CTOUT YUCJIO a. Torga B KaXKI0H U3 TPEX coces-
HUX MOXKET CTOATb Jiubo 4ucio a/2, mbo 2a. O4eBUIHO, YTO KAKOE-TO YHUCIIO
Oyzaer noBropaThes. Iloaromy cymMma Bcex ducest, 3aIMCAHHBIX B BEPIINHAX, HE
MOTJTa, OKA3aThCs PABHOW CyMMe BCEX UHCEJI, 3AMUCAHHBIX HA PEOPax. O

agaua 4.14. Haitru naubosibmmii oomumii genurens yucen 2™ — 1 u 2™ — 1.

Pewenue. Ilycts, nHe ymansas obrmrHoct, n > m. Bocmonb3yemcs momuduriu-
POBAHHBIM aJaropuT™MOM EBKIMIA:

HOJI(2" —1,2™ — 1) = HOJI(2" — 2™,2™ — 1) = HOJI(2"™ "™ — 1,2 — 1).

TyT MBI BOCHOJIB30BA/IMCH TE€M, YTO BTOPOE U3 MOJIYIEHHBIX UUCEJ — HEUET-
HOE, MO3ITOMY TIEPBOEe U3 YUCENT MOXKHO pazfenuth Ha 2™, or sroro HOJI me
[IOMEHSIeTCs.

Opua mar Takoro MoAuQUIMPOBAHHOTO ajroputMa EBKINIa MpOM3BOIUT TE
K€ OIepalyy CO CTENEeHsAMH, 9TO W OOBIYHBIN ajroput™m EBkimma — ¢ guc-
namu. IlosTomy B pesynbrare paGOThl TAKONO AJITOPUTMA MOJYUIUTCS IHCIIO
QHOM(nm) _ 1 yro u rpeboBasoch HATH. O
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ITpocThie uncia

3amauva 4.15. Haiitu Bce Takme HaTypasabHBIE YUCTA P, 9TO p U bp + 1 —
LPOCTBHIE.

Pewenue. Ecim p mpoctoe n p > 2, To p — HEUETHOE, HO TOTAA Hp + 1 4éTHOE
U COBEPIIEHHO TOYHO cocTaBHOe. OCTAIOCh JIUITH MPOBEPUTD, 4TO 2-5+1 = 11
— MIPOCTOE YUCJIO, 9TO TPUBOIUT K OTBETY K JIAHHOM 3ajiade: p = 2. O

3amayva 4.16. [lokaxkure, 94T0 J11000€ IPOCTOE YUCTO, OOJIBITEe 3, MOYKHO 3a-
UCaTh B ONHOM W3 ABYX BuzOB: 6n + 1 mubo 6n — 1, rme n — HATypasbHOE
YHUCIIO.

Pewenue. B marepuasie mjs pasbopa Ha 3aHATHN MBI OOpAIIaIN BHUMAHNE
Ha 3aMedaHne: Jiioboe MpOoCToe YHCI0, Oosbimee 3, MOXKET MMETh B KadeCTBe
OCTATKa OT JAesieHud Ha 6 mumb uncaa 1 u 5, OTKyJa HEMOCPEICTBEHHO CIeIyeT
YTBEPXKICHUE 3aATM’. O

Bamaga 4.17. Jokaxute, aro p? — ¢> mesmrcs Ha 24, ecau p U ¢ — IPOCTDIE
4qucsa, bompiue 3.

Pewenue. Tlpumennum dbopmysy pasHocTn KBaapatos: p° — ¢ = (p — q)(p +
q). TockonbKy p, ¢ — mpocTbie u p,q > 3, p,q — HeYETHbIE. BO3MOKHBIME
OCTaTKAMU OT JeJeHNs P v ¢ HA 4, B CHJTy HEYETHOCTH MTPOCTHIX YUCET OOJIBIINX
3, moryT 6biTh 1 ¥ 3, TOJA OCTATKAME YHCESI P — ¢ U P + ¢ OT jejieHus: HA 4
MOrYT OBITH CJIEAYIOIINE IaAPbI:

1-3=2(mod 4) u 143 =0 (mod 4), mbo
1—1=0(mod 4) w1+ 1 =2 (mod 4), mmbo
3—3=0 (mod 4) w3+ 3 =2 (mod 4), 7m6o
3—1=2(mod 4) u3+1=0 (mod 4), T.e.

Beerga 2 wim 0. 3uaqur, (p — q)(p + ¢) rapaHTHPOBAHHO JeTUTCA Ha 8.

AHajiorugHO ¢ ocTarKaMu [0 MOMYJIO 3: OCTATKH P W ¢ PaBHbI 1 wim 2, Tak
KaK JAHHble YNCJIa TPOCThIe W OOJbIe 3, HO TOTJA OTHO M3 UHCeT P — ¢ WJIH
p-+q rapantupoBanno gemurcsa Ha 3. T.e. (p—q)(p+¢q) nenurcsa v wa 3, u Ha 8,
HO TOT/Ia OHO, B CHJIy B3aWMHOM MPOCTOTHI unces 3 u 8, aeaurcs u Ha 24. [J

3amadga 4.18. CyrmecTByer i TaKOe YUCJIO 7, ITO UHUCIIA,
a) n — 96, n, n + 96;
6) n — 1996, n, n + 1996

upocrsie? (Bce mpocTble uncia cauTaeM MOIOKHTETBHBIMU. )
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Pewenue. a) Ta, nanpumep, n = 101 noaxoaur, Beap uuciaa 5,101,197 upo-
CTHIE.

6) Kak Mbl BbIiCHWIIM B LpeAbLAyILEH 3aJade, Cpeiu 4ucesa p — ¢, p, p + ¢
XOTsI ObI OJTHO AEUTC HA 3, eciu q He jgesutcd Ha 3. Torma, 4Tobbr Bce qucaa
cpemn n—1996, n, n+1996 66N TPOCTHIMU, HEOOXOIMUMO, ITOOBI BBHITTOIHSAIOCH
paBeHCTBO N — 1996 = 3, HO TOTZmA, N + 1996 = 3995 — coctaBHOe umcmo. [

A pobu

3amaua 4.19. /loxaxkure, 9To ApoOH % MOYKHO TIPEJACTABUTH B BUAE KOHEUHOMN
JIECATUYIHOM IPOOY TOJIBKO B TOM CJIydYae, eCJId 1 B PA3JIOKEHWM HA MPOCTHIE
MHOYKUTEJIN COJIEPKUT TOJBKO JBOWKU W MATEPKH.

Pewenue. Ilycts mammas apoOb IpeacTaBUMa B BHIE KOHEIHON AECATHIHOIN
apobu. IlpupaBusiem 3Tu ApoOH, 3aMUCAHHBIE B TOM U HHOM BH/IE:

- 1
0,&1(12 Qg = —,
n

1I0C/Te PACKPBITHS HPOLOPIME IIOJIYYHM G103 ... 4, - 7 = 10F. B paznoxenun
10* ma mpocThIe MHOYKHUTEN €CTh TOILKO 2 U 5, 3HAUNT, W3 OCHOBHOI TEOPeMBI
apudMeTHKY, U B PA3JIOKEHUN 7 MOT'YT OBITH TOJIBKO 9TH TTPOCTHIE MHOKHUTEJIH,
49T0 U TpebOBAJIOCH TOKA3ATh. O
3amadga 4.20. Kakoe 9uC/I0 Hy?KHO BBIYECTb U3 YUCIUTEIS APOOH % " IIpU-
0aBUTH K 3HAMEHATEJII0, YTOOBI TIOCTIe COKPAIEHUs TIOTYIUTh 57

Pewenue. OG03HAUNM JAHHOE YKCJIO 3 N, TOLJA:

537—n 1
463+n 9’
(537 —n)-9=463+n, = 4833 —9n = 463 + n,
n = 437.

CucreMsnl cumcJ/jieHnd

3amayga 4.21. IlepeBectn umcio 321 u3 AeCATUIHON CHCTEMBI CIHC/ICHUS B
MSITEPUIHYIO.
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Pewenue. 3amumem: 321 —125-2=171,71—-25-2=21,21—-5-4 = 1. Torzma:
321 =5%-2+45% .24 5" 44+5%. 1 =22415.
O

3agaua 4.22. Ilepesectn unciio 32104 B IECATUYHYIO CUCTEMY CUUCJIEHUS.

Pewenue. Bamumem: 32104 =43 -3 +42-.24+41.144°.0 = 228,. O

3amaua 4.23. IlepeBenure InCIO jPgar B IEBATEPUIHYIO CUCTEMY CUMCICHUSI.

Pewenue. Bocrnosib3yemcsi ONUCAHHBIM B TEOPETHIECKON YaCTU JTAHHOI'O KBAH-
Ta MetosioM. [lepeBoguM JTaHHOE YHCIO CTiepBa B TPOUYHYIO CUCTEMY CHUCTIE-
HUS:

Jor = 2013, por = 2213, goy = 1213, = jpgor = 2012211213.
3areM mepeBOIEM B JEBATEPUIHYIO:
95 = 2, Ol = 1o, 225 = 8o, 115 = 4y, 205 = Ty, = 2012211215 = 21847,.

O
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I'maBa 5

Pa3mMbimmjienuda un NI'PbI

Yr0 3HAYUT PACCYKIAATH JOIUIECKH C TOYKM 3PEHUsS MATEMaTUKNT
Korma Bame «04eBUIHO» IEHCTBUTEIBHO OYEBUIHO JIJIsI TIPOBEPSIOIIIX !

ITouemy myis pemenus 3a0a91 HHOTIA, JOCTATOYHO IPUBECTHU IIPAMED, 4 HHOTIA
3TOrO HEJOCTATOYIHO?

B nmammnom pazmesne MbI OCTapaInuch OTBETUTH HA BCE 3TH BOMPOCHIL. JIj1s 9T0T0
MBI TIOIPOOHO TTO3HAKOMHUM BAaC C HEKOTOPBIMH M3 OCHOBHBIX METOIOB PEITCHUS
OJIMMIIUAIHBIX 3a/a49: METO/I JOKA3aTeJIbCTBA OT IPOTUBHOrO, IpUHIMI Jupu-
XJie, IPUHIKUI KPalHero, OleHKa-+IpUMep, MeTO, [IOJHOrO 1epedopa U MeTos,
OACYETa IBYMsI CIIOCODAMU.

1 Jlormueckue 3aga4n

Marepuana aaa pa3bopa Ha 3aHATHHI

3a9acTyio B OJIMMIIHA/IAX [TKOJBHAKOB BCTPEYAIOTCS 33/Ia9M, KOTOPBIE MOXKHO
OOBEINHUTD B OOIMYO TPYIILY TaK HA3BIBAEMBIX «JIOTHIECKHX 3aaady». Heper-
KO OHHU BBI3BIBAIOT OOJIBINOE PA3IPAYKEHNE Yy YIACTHUKOB OJIMMIIAAJL, TaK KaK
MHOTHE JIOPHYECKHUE [IEePEeX0Ibl, Tpedyomue 00bICHEHUH COMTACHO KPUTEPUAM
OIIEHKM KOHKPETHOM 33Ja4N, KAXKYTCS «OUEBUIHBIMU» U «CAMO CO0OM pasyme-
foruMucsy. CaMblit TPpOCTOi Crtocod He JUMUTHCS 0AJIIOB W3-3a HEIOCTATOIHO
[IPABUJIBHOTO OOPMJIEHUs] — HAIMCATH PeIleHre 33/1a41 HACTOJIBKO I0/Ip00-
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HO, 9TOOBI €r0 TOHSJT TaKe nepBokaaccHuk («Ecau Bl He MOXKeTe O0bLICHUTD
9TO-TO0 TPOCTHIMU CJIOBAMH, JOCTYITHBIMU AK€ HEMOATOTOBJIEHHOMY CJIyIIIa-
TEJI0, BbI CAMM TOr0 He nmoHuMaere», P. Deituman). IIpasaa, Torga ects maHc
BBI3BATH PA3JPAKEHUE YKIOPU «IIPOCTHIHEN TeKCTay, HO DAJIIIOB 32 pa3jparKe-
HUE [0 KPUTEPUsIM CHATb HE CMOLYT.

PaCCMOTpI/IM HECKOJIBKO KJIACCUYIECKUX 3a/Ja9 Ha JIOTUKY.

3amaga 5.1.1. Y 600pux Tara, Juau u [dwura npokosorst ymm. Ha tpowmx
y HHUX TPU Hapbl cepéxkeKk — KpacHble, 3ejeHble u cunue (OHM ObIBAIOT st
IPaBOro yxa u jist jieBoro). ¥ Tara usera cepékek B pa3HbIX YILAX COBHAJIAIOT.
Y JInamn TOYHO HET HU OJHOM KpaCHO# cepékku. ¥ /luTa B mpaBoM yxe 3eaéHast
CepéxKa, a B JIEBOM — JIPYTOro IBeTa. Y KOro B JIEBOM yXe CHHSIS CEPEKKA?

Pewenue. OupezesinMm, KAKOro 1peTa cepéxka B npasom yxe y Juwmu. Ona e
KpPacHOTO IIBeTa, a TpaBas 3eqéHas y [lura, 3HaunT B mpaBoMm yxe y lumn
cuHaAsa cepéxka. Torma, B mpaBoM yxe y Tara ocraBmrascs KpacHas CepéKKa.
IIBeTta cepéxek y TaTa oqMHAKOBBI, 3HAYNAT B JIEBOM yXe y Heé TOXKe KpacHasd
cepéxkka. A uro y JIura? Tak Kak B mpaBoM yxe y Heé 3ejéHas CepekKa, B
JIEBOM — JIPYTOTrO IIBETa, & KpacHad yzKe 3aHATa, CIeJOBATENIbHO B JIEBOM yXe
y Heé cunsas cepéxka. Oreer: y dura. O

OpHuM W3 KJIACCHYECKUX MeTO0B OMOPMIIEHUS 337aY HA JIOTWKY SIBJISETCS
cocrasjienue Tabsmi. PaccMoTpuM ciemyonyio 3a1ady.

3amaua 5.1.2. Tpu apyra — Baagumup, Urops u Cepreit npenogaor mareMa-
TUKy, GU3NKy U aureparypy B mkonax LTymnel, Pa3ann u Kanyru. Baagumup
paboraer uwe B Pasanu, Uroppr — me B Tyse, Tynsk npenogaér jmreparypy,
ps3auern; — ne busnky, Irops — He maremaruky. Kakoii mpeamMer u B KaKOM
rOpOJIe TMPEMOJAET KAXKIBINH U3 HUX?

Pewenue. CocraBuM TabIMILy TAPHBIX COOTBETCTBUI MEXK/y MMEHAME, FOPO-
maMu u npeameramu. Mbl oObeuHIM WX B OJHY TAOIHUILy HA PUCYHKE HUKE.
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Br m Cy Ty Pa Ka

SanosaauM Tabsmily (pakramMu U3 yCJIOBUS 3aJA9M: JIJIsi ITOIO MbI IPOCTABUM
MHHYCHI B T€ KJIETKW, B KOTODPBIX yTBEP:KIEHUE JIOXKHO U TIIOCUKU B Te, T
yTBepxKJeHne UCTUHHO. Tak Kak y Hac yCJIOBHUS B3aMMOUCK/IIOUAIOIe (TO
€CTb, Y€JIOBEK HE MOXKET YKUTb OJIHOBPEMEHHO B PA3HBIX IOPOJAX), TO, HOCTa-
BUB ILTIOCHK B KJIETKY, MbI JIOJIZKHBI [IOCTABUTH MUHYChI B OCTAJIbHbBIE KJIETKU B
noarabandke 3 X 3 B TO# 2Ke cTpOKe u TOM ke crosibre. IToctaBus mitocuk co-
TJIACHO YCJIOBUIO, UTO JIUTEPATOD KUBET B TyIe, 3aM0MHIM MUHYCAMU TyCThIE
KJIETKH TPETheil CTPOKY U MEPBOTO CTOJIONA MpaBoii moarabinakn. Kak ToIhKo
MBI TOCTABU/IA MUHYC TIOCJIE YCJIOBUS «PI3aHEI] MIPETOAAET He (DU3UKY », MbI 00-
Hapy»KHUBaeM, 94TO B cTosbme «Psa3aiby B MpaBoil moaTabInIKe y HAC OCTATACD
eJIMHCTBEHHAS [TyCTas KJIeTKa, B Heé craBuM Iutiocuk. [locse nepBoHaYaIbHOro
3ALI0JIHEHUs Mbl BUJAUM Takylo Tabsiuiy (PUCYHOK a)).

Br 11 Cy Ty Pa Ka Bi I Cy Ty Pa Ka
Ma — — |+ | — Ma|— | —|+—|+]|—
® — =+ eo|-|+|—|-|-|+
Jn +|—1|— |+ | —|—1+]|—|—
Ty — Iyl + | — | —

Pa) — Pal — | — | +
Ka Ka| — | + | —
a) Tlocse mepBOroO 3amoIHEHUs 0) Peménnas 3amaua

Mpbi yrKe MOSyYHIM TOCTATOYHO MHOTO WHGMOPMAIUH: YIUTETh JTUTEPATYPHI
xkuBér B Tyse, yuurenr maremMarukn — B Pa3anum n yaurenb u3MKH — B
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Kamyre.

Hauném paccyxxmars. Urops xkusét me B Tyme, Uropp — He MaTeMaTuk, Ma-
TemaTuk XKuBéT B Pa3anm — Uropp xusér me B Pa3ann — Uropp Kusér B
Kaunyre. CraBum mwrocuk. Tenepb mbl 3aaem, uro Buaguvmup xkusér B Tyse u
Cepreit — B Psazanu. OO0benuHUB HAIY 3HAHUS, MBI TOJYIAEM 3aKIIOUUTE b
HyI0 Tabuily (pUCYHOK 0)). O

Emé ommoit BaskKHOM TEMO# B JTOTMIECKHX 33Ja4MaX ABJSIOTCA 3a0a4H PO PhI-
uapeii (1paBaos061EB), KOTOPbIE BCEr/a IOBOPAT IIPABILY, JIKEIOB, KOTOPbIE
BCerjia JryT U XUTPEernoB, KOTOPble MOI'YT T'OBOPUTh KAaK IIPaBy, TaK M JIO0XKb
(BO3MOYXKHO, C HAJIOKEHHBIMU OTPAHUYEHUAMH). PaccMOTpUM 3a/aHue Ha 3Ty
TEeMy.

Bagaua 5.1.3. U3 tpéx genorek, A, B u C, oIuH — phillaph, Apyroil — JIzKeir,
rperuit — xurpen. A ckazam: «9 xurpeny. B ckazan: «A u C' uHOrIA rOBOPAT
npasay». C ckazan: «B — xurpeny. KTo u3 Hux jKel, KTO — PbIIapb, a KTO
xurpern?

Pewerue. A TOBOPHUT, YTO OH XUTPEIl, 3HAYAT OH HE MOXKET OBIThH DBIIAPEM,
TaK KaK B TAKOM CJIy4ae OH COBDET.

IIycrs A mken. Torma oH HUKOIZA HE FOBOPUT LIPaBLY, a, 3HAYMT, B cosral,
TaK KakK ecjud OH ropoput, 4r0 A m C MHOrza ropopsar IpaBiy, TO HMEETCs
B BHUJY, 9TO KayKIbIi W3 HUX WHOTA TOBOPWUT mpasay. Torma, B — xuTpeir.
Suauut, C — pbimaps, u C' roBopuT npasay. /laHHBI BApHAHT HAM TOIOMIE].
Ho MBI 10/KHBI TPOBEPUTH BCE BO3MOXKHBIE BAPUAHTHI.

IIycrs A — xurpen. Torma C To49HO J12KET, Tak Kak B He MOXKET ObITh TOXKE
xurpenom. 3uaunt, C' J¥Kel, TaK KakK XUTPEIl y Hac yxke ecth. Torma B —
poiapb. Ho C' Hukorga He TOBOPUT MpaBIy, 3HAYUT, B COJraj, CIeI0BaATEIHHO
OH — He phIapb. IIporuBopedne.

Takum 0Opa3oM, Mbl IOJLY YMJIM €IMHCTBeHHbI oTBeT: A — jizken, B — xurper,
C — pbIIapsb. O

3ajaBaJIbHUK

Bapgaua 5.1.4. («Maremarnveckuii mpasaanks — 2010.6.2) B Jlecoropun >ku-
BYT TOJILKO 3JIb(DbI M THOMBI. ['HOMBI JITYT, TOBOPSI PO CBOE 30JI0TO, & B OCTAJIb-
HBIX CJIy9asiX TOBODST MpaBy. DJbdbl JTyT, TOBOPs PO THOMOB, & B OCTAJIb-
HBIX CJIydasiXx TOBOpAT mpasay. OJHAKIbI 1B JIECONOPIA CKAZAIM:

A: Bceé moé 3ommoto 51 ykpan 'y Jpakona.

B: Tol mXKern.
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Omnpenennre, 31(POM UM THOMOM SIBJISIETCS KaXKIBIA M3 HUX.

3agaua 5.1.5. (Toponckas ycrhas MareMaTwdecKas OJUMIHALA Iad 6—7
kyaccoB — 2011.6.2) Hekoropsoie xurenu Ocmposa Pasnoysemmnwx Jseywer
TOBOPAT TOJIBKO MIPAB/Y, & OCTATbHBIE BCErA JITYT. TPOe OCTPOBUTSH CKA3AIN
TaK:

Bpe: Ha marieMm oCTpoBe HET CHHUX JIATYIIEK.
Ke: Bpe — nryn. On x)e cam CHHSS JATyIIKa)
Kexc: Koneuno, Bpe — siryn. Ho on kpacuas Jjiarymka.

BoxsiTes sin Ha 3TOM OCTPOBE CHHEE JISATYIIKN !

Bagaua 5.1.6. (Topoackas ycrHas MareMaTwdecKas OJUMIMAIA Iad 6—7
kiaccoB — 2005.6.2) Tom umeer dopmy KBajapaTa, pa3iejaéHHOIO HA JIEBATDH
O/IMHAKOBBIX KBAJIPATHBIX KOMHAT. B KaKji0it KoMHATE KUBET JIUOO PHIADD,
KOTOPBII BCErJa TOBOPUT TOJBKO IIPAB/LY, JIMOO JIZKell, KOTOPbIH BCErJa JIKET.
Kaxaerii xxurenb moma 3agasui: «Cpeay MOUX coceeil poimapeii 60bie, deM
JIKEIOB». V3BECTHO, UTO Cpeau KWTejeil JOMa e€CTh W DPBINAPHU, W JIZKEIlbl.
Ckosbko cpeau nux poiapeii? (CoceqHuMEU CYUTAIOTCS KOMHATBI, UMEMOIIUE
ob11yI0 CTeHy.)

Bagaua 5.1.7. (Toponckas ycrHas mMaremarwdeckas OJUMIMana s 6—7
kiaccoB — 2003.6.2) Kaxuplii u3 rpéx upusireseii aubo Beerga roBOPUT 1IPaB-
ny, mudo Beerma, JikéT. m 6611 3a1an Bompoc: «EcTh 1 XoTst Obl OIUH JIZKeI,
cpean AByX ocraibHbIX?» llepsorit orBermi: «Hers, Bropoit orBermt: «/las.
Yro orBeTms Tperuii?

Bagaua 5.1.8. (Topozickas ycrHas MareMaTwdecKas OJUMIIMAIA g 6—7
kinaccop — 2014.7.2) B miepenre crogr 2014 uesoBek, U OJHOrO W3 HUX 30-
ByT Apryp. Kaxapiii u3 crosgimux B 1epenre jubo pbllapb, KOTOPBIHA BCEr/a
FOBOPUT LIPAaBILY, JiubO Ji2Kell, KOTopbIil Beerna jkér. Kaxkipiii, kpome Aprypa,
ckaza1: «Mexmy MHON 1 APTypOM CTOSAT POBHO /B, JIxkKeIasy. CKOIBKO JI¥KEIOB
B 9TOM IEPEHTre, €CJIM U3BECTHO, 4TO APTYyp — phIAph?

Bagaua 5.1.9. (Topozackas ycrhHas MareMaTwdecKas OJUMIMAIA g 6—7
kiaccoB — 2013.7.2) B cembe BecésibIx rHOMOB Tamna, MaMa u pebeHoK. Mvena
wienop cembu: Cama, 2Kenst u Bans. 3a obeseHHBIM CTOJIOM /iBa THOMA Cle-
Jlanu 1o jBa 3asBienus. Bass: «2Kens u Cama pasnoro nosa. 2Kens u Cama
— mowm ponurenns. Cama: « — orerny Bamu. d — moun ZKenn». Boccramosure
UMsI U OTYECTBO THOMAa—pEOEHKA, €CJIN M3BECTHO, YTO KAXK/IBI FHOM OIWH Pa3
CKa3aJI TIPABJLY, U OJUH PA3 MOIIYTHI.

Bagaua 5.1.10. («Maremarndeckuii npasganks — 2003.6.3) Ha ocrpose xu-
BYT PBIIAPH, KOTOPBIE BCET/IA FOBOPAT TIPAB/LY, U JIZKEIIbI, KOTOPBIE BCET/IA JITYT.
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IIyTHUK BCTPETU TPOUX OCTPOBUTSIH W CIIPOCUJ KaXKI0ro n3 HuX: « CKOIBKO
phIapeii cpeau TBoux coyTHUKOB?». Ilepsbrit orBermit: «Hu omgroros. Bropoii
ckazan: «OQmuay. Yo ckazan Tperuii?

Bagaua 5.1.11. («Maremaruveckuii npazgauk» — 2015.6.3) Maremaruk c
HATBIO JeThbMU 3allIé B IHIIEPUIO.

Moawa: Mue ¢ momugopaMu u 9100 6e3 KOIOaChI.

Jlowa: ¢ 6yny 63 moMuIOpOB.

Huxuma: A s ¢ nomugopamu. Ho 6e3 rpubos!

Hzopv: 1 5 6e3 rpubos. 3aro ¢ Koadacoi!

Bansa: A mue ¢ rpubamu.

Ilana: [1a, ¢ TAKIMY TIpUBEPEIAMHI OIHON MHUIIIEH SIBHO He 00OHIEMIBCA. . .

CMozKeT i MaTeMaTHK 3aKa3aTh JABE HHUIbI U YIOCTHTH KazKI0ro pebeHKa
TaKOM, KAKYI0 TOT IIPOCKJI, WU BCE 2Ke HPUAETCS TPU IUIIbI 3aKa3bIBATD !

Bagava 5.1.12. («Maremaruyeckuii npasauuk» — 2011.6.3;7.3) Iepex byr-
6ompabIM MaTuem KomaH «Cesepy u «HOr» OBLIO 1aHO TATH MPOTHO30B:

a) Huubeil He OyeT;

6) B Bopora «FOra» 3abbioT;

B) «Cesep» BblUIDaET;

r) «CeBep» HE MPOUTPAET;

1) B Marde Oyzer 3a0UTO POBHO 3 TOJIA.

ITocre MaT9a BBISCHUJIOCH, 9TO BEPHBIMY OKA3AJIHCh POBHO Tpu mporuoza. C
KAKUM CYETOM 3aKOHYHIICS MaTd?!

Bagava 5.1.13. (Topouckas ycrHas mareMarndeckas oJuMuuaia s 6—7
kmaccos — 2013.6.3) Kapicon oTKpbul mKomy, u 1 ceHTsbpst BO BCEX TPEX
MEPBBIX Kjaccax Obu10 mo Tpu ypoka: Kypornenne, Huspenenne u lypakasa-
sasave. OIUH U TOT YKe MPEAMET B ABYX KJIACCAX OJHOBPEMEHHO MITH HE MOXKET.
Kyporuenwne B 1B 661710 iepBbiM ypokom. Y auresnsb ypakaBassiHus TOXBAIAI
yuaenukoB 1B: «Y Bac momyuaerca emé gyumie, gem y 1A». Huspenenune Ha
BTOpPOM ypoke 66110 He B 1A. B kakoMm kilacce Basisin Jlypaka Ha MOCJEJHEM
ypoke?

3agaua 5.1.14. (Topoxckas ycTHasg MaTeMaTudecKas OJUMNUALa Ijasd 6—7
kjaccoB — 2012.7.3) Yersepo mereil ckazajm Apyr o Apyre Tak.

Mawa: 3anaqay permmu Tpoe: Cama, Harama u I'puina.
Cawa: 3amauy me pemuan Tpoe: Mama, Harama u I'purra.

Hamowa: Mama n Camra conrasm.
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I'puwa: Mama, Cama u Haramma ckasanan mpasmy.

CKOJIBKO JieTell Ha CaMOM JIeJie CKa3aJIu IPaBiy !

Bagaua 5.1.15. (Topoxckas ycrHag mMareMarudeckas oJuMmnuaza s 6—7
kiaccoB — 2006.7.3) B XIX u XX Bekax Poccueit npasusiu 6 uMiieparopos u3
aunactun PomanoBbix. Bor ux mmena u ordecrBa no asdasury: AjieKcaHiap
Anekcannposuy, Anekcannp Hukonaesuu, Anexcannp Ilasmosuu, Huxosai
Anekcannposuy, Hukomait Ilasnosuu u Ilasen Ilerposuu. Omuna pas mocie
Opata mpaBma OpaT, BO BCEX OCTANBHBIX CIydasgx — IOCTe OTIa ChIH. Kak
M3BECTHO, IOCJEIHEro PycCKoro mMmieparopa 3panu Hukomaem. Boccranosu-
Te nopsAJoK upasienus umieparopos. (K coxasnenuro, xKiopu ynopho jesaer
BHJ, 9YTO HE 3HAET PYCCKOl UCTOPWH, M HE BEPUT HUUEMY, KPOME JIOTUIECKUX
paccyJeHnii.)

Bagaua 5.1.16. (Typuup Apxumena — 2015.3) Oxmaxabl Ha 0CTPOB Phi-
napeil (Koropble Bcerja roBopsar npasiay) u JIxkenos (Bcerga JryT), mpuexall
Iy TeIecTBeHHUK. Bbiiiisa Ha Geper, OH BCTPETHUI MPOIECCUIO U3 IeTHIPEX OCT-
POBUTsIH, KOTOpbIe Hecau 12 KpacHbix U 4 cuHuX WAPUKOB (110 4 KaxK/blil).
Kaxkaprit u3 HuX BbICKa3a/ OgHO yTBepkaenue. [lepsorit ckazasm: «KpacHbix
IIAPUKOB y MEHsI MEHbINe, 9eM CHHHUX»>. BTopoii ckazam: «CuHUX MIapuKOB y
MeHsI He MEHBIIE, 9eM KPACHbIX». T pernii ckazas: «CuHUX 1 KPACHBIX MAPUKOB
y MeHsI TTOpOBHY». deTBépThiii ckazam: «KpacHbIX y MeHs He 6ojiee OTHOTO».
He moxkere sin Bol ykazaTh, CKOJIBKO phIlapeil MOLJIO ObITh CPeIy HUX?!

Bagaua 5.1.17. («Maremaruueckuii npaszaauk> — 2009.7.3) V noasosHoro
1apsi CJIy?KaT OCbMHUHOI'H C IIECTHIO, CEMbIO HJIM BOCEMbIO HOramu. Te, y Koro 7
HOT, BCETa JITYT, & y KOro 6 mim 8 HOT, BCerJa roBopAT mpasay. Berperuanch
veTbipe ocbmunora. Cunnit ckazain: «Bumecte y nac 28 Hors, 3enénbrit: «Bmecte
y Hac 27 HOT», XKEnTolil: «BMecte y Hac 26 HOr», KpacHbIit: «BMecte y HAC 25
HOr». Y KOO CKOJIBKO HOI'?

Bagaua 5.1.18. («Maremaruveckuii npazgauk»> — 2009.6.4) Eciu y ocbmu-
HOra 9€THOE YHCJ0 HOT, OH BCErjJa TOBOPUT mpaBay. Ecim mHeuérHOE, TO OH
Beerga Jkér. OaHazK bl 3eJIEHbIA OCbMHMHOI CKa3aJl TEMHO—CUHEMY:

— YV wmensg 8 wor. A y Tebsi TOIBKO 6.
— Dro y Mens 8 HOr, — obuiescs TéMHO-cuHuit. — Ay Tebs Bcero 7.

— YV TEMHO—CHHErO JeHCTBATEIHFHO 8 HOT, — MOZAEPKAI (PUOJETOBBIH W T10-
xBacrajcsa: — A BoT y menst mesbx 9!

— Hu y koro u3 Bac me 8 HOr, — BCTYIUJI B PA3rOBOP HOJIOCATBIH OCBMUHOL. —
Tonbko y mensi 8 HOT!

V KOro u3 0OCbMHHOTOB OBLITO POBHO 8 HOT?
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3agaua 5.1.19. («Maremaruueckuii npa3aauk> — 1996.6.4) Tpu uenoseka
A, B, C nepecunrtajii Kydy IIapUKOB YETHIPEX IBETOB. IIpum 3TOM KasKIbIii
U3 HUX MPABUJILHO PA3INYAT KAKHE-TO JBA IIBETA, & JBA APYTUX MOT IyTaTh:
OJIMH TyTaJl KPACHBIN U OPAHXKEBbIH, JIPYToil — OpaHXKEBBIN U KEITHIH, a Tpe-
Tuil — KENTHI U 3eséublit. Pe3ysbrarsl ux momcaéros npuse/ieHbl B Tabsure.
CKOJIbKO KaKWX MAPUKOB OBLIO HA CAMOM Jeje?

KPACHBIN | OpaHXKeBBbIN | KENTHIA | 3e/IEHbII
A 2 5 7 9
B 2 4 9 8
C 4 2 8 9

3agaua 5.1.20. (Topojckas ycTHasg MaTeMaTwdecKas OJUMNUALA Ijsd 6—7
kinaccos — 2008.6.4) B mkose xonmoBcrBa 13 yuenukos. Ilepes sx3ameHom
0 SICHOBHUEHWIO MPEMOJIaBATEIb MOCAIUI WX 33 KPYTJIBI CTOJ W TIOIPOCHUI
yrajarb, KTO IOJY4YUT JMILIOM sicHOBHzgIEro. IIpo cebs m IByX CBOMX CO-
ceJieil Bce CKPOMHO yMOJIYaJ/d, a IIPO BCeX OCTa/bHbIX Hamucasu: «Hukro u3
9TUX JecaTu He noayunt!s KoHeuHo e, Bce CHABITHME IK3aMEH YTraIalli, a BCe
OCTaJIbHBIE YUeHUKHU OMu0OnCh. CKOJBKO KOJIYHOB TOJIYIUIIN TUILIIOM !

3agaua 5.1.21. («Maremarudeckuii mpasaauks> — 1991.7.4) 3uaiika npumé;
B roctu K OparbamM-Omm3nenam Buatuky u [lnyaTuky, 3Has, 9TO OJWH U3 HUX
HUKOLJA HE FTOBOPUT IIPAaB/LYy, U CIPOCUI OAHOrO u3 HUX: « Tl Buntuk?». «day,
— orBeruit Tor. Korna 3Haiika cripocus 06 9TOM Ke BTOPOro, TO MOJIy il CTOJIb
ke 48TKUil OTBET M cpaldy olpeaesni, Kro ectb K1o. Koro 3Banu Bunrukom?

Bagaga 5.1.22. («Maremarngeckuii npasguuk» — 1998.7.4) Ha ocrpose
KoHTpacToB KUBYT M DHIAPH, U JIXKelbl. PHIIap Bcerga roBopsT NPaBiy,
JoKerpl Beerga aryT. Hekoropble >KUTeNN 3asBUJIM, YTO HA OCTPOBE YETHOE
YHCII0 PBINAPEH, & OCTANBHBIE 3aSBH/IM, 9TO HA OCTPOBE HEIETHOE TUCIIO JIZKE-
1oB. MoxeT /i1 9ucI0 KuTesel 0CTpoBa ObITh HEIETHBIM !

Bagaua 5.1.23. (Typuup Apxumena — 2013.4) ¥V uapsa [opoxa Tpu cbina:
crapiuit — [1érp, cpenunit — ®éxop u mraamuit — UBan—aypax. llapp xoger
JKEHUTh CTapITero china Ha napesne Hecmestre. 3BecTHO, 9TO ABa CHIHA AP
Topoxa — pbiapu (Bcerga roBopsaT IpaBiLy), & OAuH — Jikel, (Bceria BPET),
HO MaJjIO KTO 3HaeT, KTo u3 Hux KTO. Llapesna HecmestHa XO4eT BHISCHHUTH, 3a
Koro (pbILapsi WK JIzKena) eil npejgiaraior BoiiiTu 3amyzk. Moxer jiu oHa 310
y3HaTh, 3a1aB oau Boupoc Usany? (Ian—nypak ymeer orBedarb Ha BOIPOCHL
TOJNIBKO «Ja» MWW «HET»; KTO CPeau OpaTheB phIaph, W KTO — JDKEI, eMy
U3BECTHO).

3agaua 5.1.24. (Typuup Apxumena — 2014.4) Ha koudepeniuu no marema-
TUYECKOI (pU3UKe 32 KPYIJIBIM CTOJIOM COOPAJIUCH PHIAPU U JIZKEIbl (phIlapu
BCETJIa TOBOPSAT MPABILY, a JIXKEIBl — BPYT), MPUIEM U3BECTHO, 9TO cpenn Gpu3n-
KOB 1 MaTeMaTHKOB JIXKelloB 10poBHy. Kark10My U3 y4acTHUKOB KOH(epeHIuu
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3amasm Bompoc: «KTo Bamr cocen cipaBa: pU3WK uian MaremMaruk?s. Ilogsoms
WTOTH, TIpeiceaTeNb 3aMeTu: «HTepecHo, 94To HaC 37ech 34 JesioBeKa, Mpu-
4éM (PU3UKOB ¥ MaTEMATUKOB IIOPOBHY, OJHAKO KaXK/Iblii yTBEPXKIAET, YTO €ro
cocel; cupaBa — Maremaruky. OQupezesnre, KeM ObLI IpeaceaaTeib — Phlla-
PeM Wy JIKeuoM?

Bagava 5.1.25. (Topouckas ycrHas mareMarndeckas oJuMuuaza s 6—7
kjaccos — 2016.7.4) V BypaTuno ecTh 5 MOHET, POBHO OJHA U3 HUX — (haJib-
muBasg. Kakasg nmenno — u3BectHo Toabko Koty Bazummo. Byparuno moxker
BBIOPATHh TPU MOHETHI, OJHY U3 HuUX OTAaTh KOTy, u 33 9T0O y3HATH PO Apyrue
JBe, eCTh Jii cpenu HuX ¢anbmmuBas. Byparuno 3uaer, uro Kot 3a Hacrosmyto
MOHETY CKa)keT IpaBy, a 3a ¢anpmmuByio — coBpér. Kak Byparuno omnpeme-
JUThH (BaJIBITUBYI0 MOHETY CpeIu BCEeX TSATH, 337aB He Oojiee TPEX BOMTPOCOB?

Bagava 5.1.26. (Topouckas ycrHas mareMarudyeckas oJuMmuuaia s 6—7
kimaccos — 2002.7.4) Bosouka mpumén craaBaTh KOMIbIOTepHbIH Tect. Ha
9KpamHe MOSBUINCH 6 BOIIPOCOB, Ha KAXKIBINH M3 KOTOPBIX HAA0 OTBETHUTDH <«
nm «HeT». [locsie orBera Ha BCe BOIMPOCHI KOMIIBIOTED BBITUCIAET KOJTHIECTBO
MPABUJIbBHBIX OTBETOB M CTABUT: ABOWKY, €C/TH IPABUILHBIX OTBETOB HE DoJee
JBYX; TPOUKY — €CJIA UX TPHU; 9€eTBEPKY — €CJIH YEThIPE; MATEPKY — €CJIU MATD
WA TITE€CTh.

BoBouka He 3HAT OTBETA HM HA OJWH U3 BOMPOCOB. TeM HE MeHee, 1O TPeIbl-
JIyIIEMY OIBITY OH 3HAJI CJIEyIOIlee: IePBbIil U TOC/IeIHNN BOIPOCHI TPEOYIOT
[IPOTUBOIIOJIO2KHBIX OTBETOB; HE ObIBAeT, YTO HA TPHU LOJPS] BOIPOCA OTBET
OJIMH W TOT YK€; He OBbIBAET, YTO YyTBEPIUTE/bHBIE U OTPUIIATEIHHBIE OTBETHI
CTPOTO YepeyIoTCs; TOCJAe0BATEIbHOCTh OTBETOB HA MEPBbIE TPU BOIIPOCA HE
OBIBAET B TOYHOCTH TAKOMU K€, KAK ITOC/IeI0BATEIHHOCTH OTBETOB HA TTOCJIETHUE
TPHU BOIIPOCA.

ITomoruTe BoBouke He TONYYINTH IBOUKY.

3agaua 5.1.27. («Maremaruueckuii npasauuks> — 2011.6.5) JIpakon 3amep
B TIEIEpe IMEeCTEPhIX THOMOB W CKa3ajl: «Y MEHsS eCTh CEeMb KOJIMAKOB CEMU
[IBETOB pPaJyru. 3aBTPa YyTPOM s 3aBSKY BaM IVIa3a W HAJEHY HA KaXKJI0rO
[0 KOJIAKY, & OJUH KOJIIAK CIpPSAdy. 3aTeM CHUMY MOBS3KH, U BbI CMOXKETe
YBUJETH KOJIAKU HA TOJIOBAX y APYIUX, HO OOIIATHCS 51 BAM YK€ HE MO3BOJIIO.
Tlocste 3TOr0 KarkIblit BrafiHe OT APYTUX CKAXKET MHE IBET CIIPATAHHOTO KOJI-
naka. Ecim yragaior xorst ObI Tpoe, BCeX OTTYIIMy. Kcu MeHbIe — CheM Ha
0beny. Kak rHoOMam 3apanee JOTOBOPUTHCH JAEHCTBOBATH, YTOOBI CIACTHCD !

3agaua 5.1.28. («Maremaruueckuii npasgauk» — 2002.6.5) Uase Mypomiy,
Ho6pobire Hukutnay u Anéme [lonoBudy 3a BepHyO ciyKOy gamu 6 MOHeT:
3 3ostoThix u 3 cepebpsaubix. Kaxkmomy mocranocs mo ase monerst. Unbsa My-
pOMeIl He 3HAET, KAKWe MOHETbl jocraiuch Jobpbite, a Kakue — Auiéme, HO
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3HAET, KaKnue MOHETHI JIOCTAINCh eMy camoMmy. [Ipmmymaiite Bompoc, Ha KOTO-
potit nba MypoMmer OTBETHT «Jay, «HET» WM «HE 3HAI0», W MO OTBETY Ha
KOTOpPBIit Bbl cMOXKeTe MOHATH, KAKHE MOHETHI €My JTOCTAJIHUCH.

Bagava 5.1.29. (Topouckas ycrHas mareMarndeckas oJuMuuaia s 6—7
kyaccos — 2012.6.5) Ha ocTpoBe philiapeii 1 JKeIoB Iy TeNIeCTBEHHUK TPUIIIET
B TOCTH K CBOEMY 3HAKOMOMY DBINApI0 U YBUJEN €r0 33 KPYTJIBIM CTOJIOM C
MSATHIO TOCTSMH.

— WurepecHo, a CKOJIBKO CPE/IU BAC PhIIAPei? — CIPOCHJT OH.

— A TBI a2l KaXKIOMYy KaKOW-HUOYIh BOMPOC U y3HAH caMm, — MOCOBETOBAJI
OJNH U3 TOCTEM.

— Xopomo. CkazxKu MHE KaxKblii: KTO TBOH COCEU! — CIPOCHUII Iy TELIECTBEH-
HUK.

Ha stor BOIIPOC BCE€ OTBETHUJIN OJHHAKOBO.
— ,Z[aHHI)IX He,HOCTaTO‘-IHO! — CKa3aJI MyTeIMmeCTBeHHUK.

— Ho ceromus meHb MOEro poxKieHus, He 3a0bIBail 00 3TOM, — CKa3aJI OIUH U3
rocreii.

— Jla, ceromHs IeHb ero poskIeHus! — CKa3ayl ero Coce.

Ul myTemecTBEHHUK CMOT y3HATH, CKOJBKO 34 CTOJOM phinapeii. Jleficreurenn-
HO, CKOJIBKO K€ MX?

3agaua 5.1.30. (Typuup Apxumena — 2017.5) Komeii BeccMmepTabiii ucmbi-
TeiBaeT VIBana—mapesuya. Ha kjerdaToit mocke 5 X 9 OH OTMETUJI HEBUIUMBIMHI
JepHUIAMHA KBajapar 2 X 2. lBany pa3pernaercs, BHIOpaB HECKOJIBLKO KIETOK,
crpocuth y Korrest, ecTb i cpeau HUX XOTs ObI OJHA OTMEYEHHAs, HA 9TO
Koueit 00si3at OTBeTUTH LIPABAUBO: «J1a» win «HeT». CMmoxker ju VBan naittu
OTMEYeHHBIN KBaIparT, 3aJaB He Oojee 5 BOMpocoB?

Bagaua 5.1.31. («Maremaruyeckuii npa3auuk» — 2005.6.6) B Ilycrozembe
JKUBYT TPH IJIEMEHHU: 3J1b(bI, TOOTHHBL ¥ XOOOUTHI. DIIb( BCErIa TOBOPUT TOIb-
KO IIpaB/y, TOOJHH BCermaa JiKET, a X0O00uUT depe3 pa3 TOBOPHUT TO IPABIY, TO
7103Kb. OIHAKIBI 38 KPYIJIBIM CTOJIOM THPOBAJIO HECKOJHKO MYCTO3EMIIEB, W
OJIMH M3 HUX CKa3aJ, yKa3aB Ha CBoero jesoro cocena: «On — xo6omuT». Co-
cen ckazas: «Moit npaBblii cocesr cosrasi». B Tounoctn Ty ke ¢paly 3arem
MOBTOPHUJI €r0 JIEBBIH COCE, TOTOM €€ Ke MPOU3HEC CIAeAYIONUN M0 KPYyry, u
Tak oHU roBopuim «Moit mpaBbIii coce coiaragsy MHOIO-MHOTO KPYrOB, Ja W
ceitqac emg, BO3MOKHO, roBopst. Oupejenure, u3 KaKux ieMEH ObLIU UPY-
IOIIUe, €CJIM U3BECTHO, UTO 34 CTOJIOM CHIENO a) JEBATH; 0) JecaTh KUTeeil
IIycrozembs. OObsaCHUTE CBOE pEITICHHE.

Bagauya 5.1.32. («Maremaruveckuit npasgauk» — 2007.6.6) Kouweii Bec-
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CMEPTHBIN MOXUTHUI Y maps Tpéx mouepeit. Ormpasuics VIBaH—1[apeBud uX BbI-
py4ars. IlpuxonuT on K Korero, a TOT eMy u TOBOPHUT:

«3aBTpa MoyTpy yBUIHIND IATH 3aKOJIIOBAHHBIX IEBYIIeK. Tpu U3 HUX — 1A~
péBbI novepu, a emé ase — mou. g Tebg oHu Oy/ayT HEOTIUYHMBI, 8 CAMHA
JPYT IPYKKY Pa3andarTh CMOTyT. 7 MOMOHIy K OIHOI M3 HUX W CTaHy y Heé
CIIPAIHABATH PO KAXKIYIO U3 MATEPHIX: ,9TO rapesra’ OHa MOXKET 0TBEYATH
U TIPaB/y, U HEIPABILY, HO eii JO3BOJIEHO HA3BATH LAPEBHAMU POBHO JBOUX (Ce-
651 TO2KE MOXKHO Ha3bIBaTh). IIOTOM s Tak Ke ONIPOIly KAaXKILyI0 U3 OCTAJIbHBIX
JIEBYIIEK, U OHU TOXKE JIOJKHBI Oy/IyT HA3BaTh APEBHAME POBHO ABoux. Ecim
MOCJIE STOTO YraIaelb, KTO U3 HUX W BIPABIY IAPEBHBI, OTIYIINY Te0sT BOCBO-
SICM HEBPEIUMBIM. A €CJIM eIIé W JIOTaIaelbesi, KOTopasl IapeBHa cTapiras,
KOTOpas CPeIHssI, & KOTOpas MJIQIIasl, TO U UX 3abupait ¢ coboits.

VBan moxer nepejarh apeBHAM 3alMCKy, YTOObl HAy4YHTh MX, KOI'O HA3BaTh
napesaamu. Moxer ju oH He3aBuCHMO OT OTBeToB KorneeBbix mouepeii: a)
BEPHYTHCSA KUBBIM; 0) YBE3TH IAPEBEH C COOOH?

Bagaga 5.1.33. («Maremarndeckuii npazgauks — 2008.6.6;7.4)
Bacuuca Ilpemymapas pemmia 3anepers Koiress B mpsamMoM KOpHI0-
pe, Pa3IeEéHHOM TpPeMsT MPOXOJAMY HA YEThIPE KOMHATHI, TTPUIEM %\

B KaxK/IOM TMPOXO7e, OOJOKOTHBINNCH HA OJHY U3 CTEH, CTOHT TOJ- ] I:
CTBIH ycTambiii crpaxkank. Kaxaprit pa3, korma Kormeit mepexoant

13 OIHOM KOMHATBHI B JIPYTYIO, CTPAXKHWK TEPEXOIUT K MPOTHUBO- ]& I:
MTOJIOZKHOM cTeHe u 0OMoKadnBaeTcsa Ha Heé. Ecimm Bce cTpakKHUKH
OOJIOKOTSTCS HA OIHY CTEHY, OHA HE BbIAEPKUT u pyxHer, a Komeit ]ﬁ\ I:
BBIIIET HA CBOOOY.

Moxket nu Bacunanca m3HadajabHO TaK MPHUCIOHUTH CTPAYKHUKOB U
pasmecruTh Koriest, 4ToObI OH HUKOI/IA HE CMOI BbIOpaThCs?

Bagaga 5.1.34. («Maremarudeckuii npasanuk» — 2012.6.6) ssecrno, 4ro
IMTaxan Bcerma JxéTr, JleB roBoput mpasmy, Ilomyrait mpocTo moBTOpsieT TO-
CJIeIHU#l YCIIBIIIAHHBINA OTBET (a €C/IM ero CIPOCUTH MEPBbIM, OTBETUT KaK T10-
naso), a ZKupad naér gecrbiii orBer, HO Ha NPEALIIYIINUA 33JAHHBIA eMy
Bonpoc (a Ha HepBbIl BOHPOC OTBedaer Kak momaso). Myapeii Exuk B Ty-
vane narkuysica na [[lakasa, JIbsa, Ilonyras u ZKupada u peuinst BbISCHUTD,
B KakoM mopsigke oun croar. CrnpocuB Bcex mo ouepemu «Tor [lakan?s, ou
MOHSJI TOJIBKO Juiih, rae 2Kupad. CrnpocuB Bcex B ToM ke mopsiake: «Tbr
Kupad?», on cmor emé nouarsb, rae [llakas, HO MOIHONE SCHOCTH Tak W HE
Hacrynuio. U jmmb nociae Toro Kak Ha Boupoc «Ter ITomyraii?» mepebiit or-
BeTus1 «/1a», FoKy, HAKOHeIr, CTaJIO sICHO, B KAKOM IOPSI/IKE CTOSIN KUBOTHBIE.
Tak B KakOoM Ke?

(«Kak momasio» 03HaYaer, 9To OJMH U3 OTBETOB <«Ja» WJIM «HET» BHIOMPAETCS
IPOU3BOJIBHO. )
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3agaua 5.1.35. (Topojckas ycTHasg MaTeMarwdeckas OJUMNUAIA Ijd 6—7
kyaccoB — 2016.6.6) Ha Kpy»KoK npuiriu ety u3 AByX Kjaccos: Bams, uma,
Erop, Unna, JIéma, Cama u Taus. Ha Bonpoc: «CKOMTBKO 3/1eCh TBOUX OHO-
KJIACCHUKOB?» KaXK/plii 4ecTHO orBeTm «J/Ipoe» mim «Tpoes. Ho manbuuku
JIyMaJii, 9TO CIPAIIUBAIOT TOJIBKO PO MAJIBINKOB—OJHOKJIACCHUKOB, a /I€BOY-
KU TTPABUJILHO TTOHUMAJIN, UTO cripammBatoT nmpo Bcex. Kro Carma — maasank
I JIeBOYKa?

Bagaua 5.1.36. (Topojckas ycTHag MaTeMarwdeckas OJUMNUaia Ijid 6—7
kiaccoB — 2010.6.6) Ha ocrpose Ilpasianaus Bce KUTEIU MOTYT OMUOATHCS,
HO MJIIIIKME HUKOI/IA He IPOTHBOPEYAT CTAPIIKUM, & KOI/a CTapllihe IPOTHBO-
peuar MiajaimM, ouu (crapume) ne omubaiorcs. Mexuy xuresnsvu A, B u B
TTPOM30MIEN TaKOW pPas3roBOp:

A: B — caMblil BBICOKHIA.
B: A — camblii BbICOKUIA.
B: 41 Beime b.

Culestyer Jid U3 9TOr0 pa3roBopa, 4To YeM MOJIOZKE Y€JIOBEK, TeM OH Bbille (s
TPEX rosopusLIux)?

Bagaua 5.1.37. (Typuup Apxumena — 2012.6) 3a KpyribimM cT0I0M CUAAT 38
nonyraes u Maptsimka. I3BecTHO, 4TO KaxKAbIil U3 HUX JMOO0 BCEr/a, JIKET (Ta-
KuX Oy/JIeM Ha3bIBATH «JIZKEIAMU> ), TMOO0 BCEr[a FOBOPUT NpaBay (Takux Oyaem
HA3bIBATH «IIPABAUBLIMU» ). MapThIIKa 334318 KazxKJ0MY MOIYrai0 OJUH U TOT
ke porpoc: «Kem aBngerca Bam cocen cipaBa — IpaBIuBbIM UM JIZKEIIOM? »
(ompoc 1wén nociaenoBaresbo 1o Kpyry). Ilepsbie asa monyras (cupasa or
MapThilKn) OTBETUIN: «MOii cocel] cipaBa — Jjkelly. Creayiomue 1sa: «Moit
COCeJI CIIpaBa — TPABIUBbI», CJELYIONINE ABA: «MOH COCE| CIPaBa — JIXKEI»,
u tak gajuee. I[To okonuanuu onpoca Maprsimka ckaszana: «Cpeau Hac He me-
Hee 9 mpaBauBbIX». CKOMBLKO MPABIUBLIX OBLIO HA CAMOM Jee?

3agaua 5.1.38. (Typuup Apxumena — 2017.6) K ocranoske, rie ocranasiu-
BaroTcs aBToOychl ¢ mHomepamu 164,171,258, 285,365, 367,377,577, nogouwiu
yuuresb (OH 3HAET HOMED HY2KHOI'O aBrodyca) u TpPu ero ydeHuka (OHU ero He
3HAIOT). YUNUTE/Ib MPEIJIOKUI TIOUTPATh.

On coobimi KaxkaoMy (0 CeKpeTy OT OCTAJIbHBIX) OAHY U3 HUdp HOMEpa:
Jlene — nepsyio mudpy, Bace — Bropyio, Kose — tpernio, u momnpocun yra-
JlaTh HOMEP HyzKHOro aBrodyca (Jeru 3Haior, KoMy cooliieHa nepsas nudpa
HOMEpa, KOMy — BTOpas, & KOMy — Tperbs). [locie 3Toro mexay pebaramu
COCTOSIJICST PA3TOBOP:

Jlena: st He 3HAIO HOMEDPa, HO IIOHUMAal0, YTO U OCTaJIbHbIE €ro HE€ 3HaIOT.

Baca: g ve 31a0 HOMepa, HO KoJst Terneps I0KEH ero 3HATh.
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Koas: na, s 3Ha10 HOMEpD, W BBI JBOE TTOMOTJIM MHE €r0 OPEeIe/IUTh.

Vkaxure u Bor HoMep mHy)kHOrO aBTobyca.

Bagaua 5.1.39. (Topoxckas ycrHasg mMareMarudeckas oJuMmnuaza s 6—7
kiaccoB — 2014.6.7) Bpyn Bcerna sxér, Xurper roBOpUT [IpaBiy UM JOXKb,
Korja 3axoder, a llepemeHvyuk rosopur TO IpPaBiy, TO JIOXKb IIOLIEPEMEHHO.
IIyremectBennuk BcTperust Bpyna, Xutpena n I[lepemernunka, KOTOpble 3HAIOT
apyr apyra. CMOXKeT JIu OH, 3a/1aBast UM BOIMPOCHI, BBISCHUTD, KTO €CTh KTO?

Bagaua 5.1.40. (Topojckas ycTHag MaTeMarwdeckas OJUMIUaia Ijid 6—7
kiaccoB — 2010.6.9) B HeKOTOpOM rocyaapcTBe KUBYT MPAZKIAHE TPEX TUIIOB:

a) dypak cuuraer Bcex Jypakami, a cebs yMHbIM;
0) crpommvLll YMHbIG TPO BCEX 3HAET MPABUJIBLHO, & Ce0s CIUTAELT JLyPAKOM;
B) y6epennvill ymmoil PO BCEX 3HAET [IPABUJIBHO, & ce0sd CIUTACT YMHBIM.

B nyme — 200 memyraros. IIpeMbep—MUHUCTD TPOBET AHOHUMHBIH OMPOC Ty M-
IIE€B: CKOJIbKO YMHBIX B 9TOM 3aJie ceitdac naxoaurcsi? [1o maHHbIM aHKET OH HE
CMOT y3HATh KOJIMYeCTBO yMHBIX. HO TyT U3 moe31ku BepHYJICS € IUHCTBEHHbIN
JlenyTar, He ydacTBoBaBinuil B omnpoce. OH 3allOJHUI aHKETY TPO BCIO JIyMYy,
BKJITOYasi ce0st, U IPOYUTAB €8, HpeMbep—MUHUCTD BCE moHsiI. CKOJIBKO YMHBIX
MOTJIO OBITEH B JAyMe (BKJIIOYasi MyTEIECTBEHHUKA)?

3agaua 5.1.41. («Maremaruueckuii npazauuks — 2007.7.6) Byparuno xo-
IUT TIO YyJIWAIAM TOpPOJA, Ha OTHOM W3 TEPEKPECTKOB KOTOPOTO 3apbIT KJIAI.
Ha kaxk10M TIepeKpECTKe eMy IO paro COOOMAIOT, MPUOIM3UICS OH K KJIamLy
wnn ynamuics (IO CPABHEHWIO € MPEABIIYIIUM TEPEKPECTKOM). Pammo mmubo
BCEerJia TOBOPUT MBIy, U000 Beerna ket (Ho ByparuHo me 3HaeT, JKET OHO
unm Her). CMmoxker jiu BypaTuHo TOUHO y3HATH, Te 3aKOMAH KA, eCIH MIaH
ropoJia UMeeT BUJI, Kak Ha pucyHke nuxe. (IlepekpécTku OTMEeYeHbl TOUKAMHU. )

a) 6)

3agaua 5.1.42. («Maremarnueckuii npasanuk»> — 1999.7.6) Ksaapar pas-
ownm Ha 100 TPSAMOYTOIBLHUKOB [EBATHI0 BEPTUKAJBHBIMU W JIEBATHIO TOPH-
30HTAJILHBIME TIPAMBIMEA (IapaJlie/bHbIME ero croponam). Cpeau sTux mps-
MOYTOJIbHUKOB OKA3a/J0Ch PoBHO 9 KBazparoB. JlokakuTe, 9TO JBa U3 ITHUX
KBa/IPAaTOB MMEIT OIMHAKOBbLIA pa3Mep.
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3amaum g cCaMOCTOATEILHOTO PEHIeHUs

3amaua 5.1. B noesne, B 0IHOM KyTie, eXajid aCTPOHOM, TIO9T, IIPO3AUK U JIpa-
marypr. Ix dpamunnn 0buin Asiekcees, Bopucos, Koncranrunos u JIMurpues.
Kaxkaprit u3 HUX B3I ¢ OO0 KHUTY, HATTUCAHHYIO OJHUM U3 MACCAXKUPOB Ky-
me. Ajtekcees 1 BOprCOB MOMEHSIMCH KHUTAMK U yriIyOuauch B urenue. [1oar
qural nbecy. [Ipo3ank, 0YeHb MOJIOION YEOBEK, BHIMYCTUBIINUNA CBOIO MEPBYTO
KHUT'Y, TOBOPHJI, 9YTO OH HUKOI/A HUYEro He YUTAET 110 aCTPOHOMUHU. Bopucos
B3sJ1 B JIOPOry OiHO u3 npoussedennii JIvurpueBa. Hukro u3 naccaykupos He
OpaJjI B IOPOT'y U HE YUTAJ KHUT, HAMMMCAHHBIX UM CAMUM. UTO 4nuTaj KasKIbIi
u3 #ux?! Kro xem Obu17

3amaua 5.2. Bo6ép, Kpokoann m Makaka ¢ OCTpOBa PBIApel M JIKEIOB
BCTPETHUJINCH, W IBOE CKA3AJIM:

Bob6ép: «MpbrI Bce JKenprs.
Kporodua: «PoBHO 0ivH U3 HAC PHIADPH>.

Ko u3 31ux TpOuX phIIAPh U KTO JIXKEIT!
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2 Jloka3aTeqbCTBO OT ITPOTUBHOTO

Marepuana ajg pa3zdopa Ha 3aHATAN

Hassanue sroro merozna («lokazaresbCTBO OT IPOTUBHOIOY ), B IPUHIIULIE, IO
BOPHUT CaMO 32 cebs1. TO YACTHBI CIydail MEeTOA, H3BECTHOTO KK «JIOBE/ICHIE
1o abeypaas» — «reductio ad absurdums (;1ar.), nnn <anarormsis.

Eciu B 3amaue Tpebyercs IoKas3aThb HEKOTOPOE yTBep:KieHue A, Mbl Oyaem
[peAnoararb, 4T0 OHO HEBEPHOe, TO ecThb BepHO orpuianue A. Ilocie sroro
KAKUM-TO 00PAa30M HY2KHO IPUNTH K [IPOTUBOPEYHIO, 4TO DYI€T O3HAYATH, YTO
HAaIle TPenooXKeHre ObIII0 HEBEPHO, W 33/aa pelTieHa.

DTOT €IoCOd NOKA3aTEILCTBA OCHOBBIBAETCS HA MCTHMHHOCTH 3aKOHA JBOMHO-
0 OTPULIAHKUS B KJIACCUYECKOH JIOrMKe. 3aKOH JBOMHOIO OTPHUIAHUS — IIOJIO-
2KEHHBIA B OCHOBY KJIACCHMYECKON JIOTMKHU IIPUHIIMII, COLJIACHO KOTOPOMY «ECJIH
HEBEPHO, YTO HeBEpHO A, To A — BepHO». 3aKOH JBONHOTrO OTPUIIAHUS HA3BI-
BAETCSA TaKrKe 3aKOHOM CHSITHSI JBONHOTO OTPHUIIAHUSI.

C paccyzK/eHusiMi, OCHOBAHHBIMU HA, JIOKA3ATEIbCTBE OT MPOTUBHOIO, MBI Ya-
CTO CTaJIKUBaeMCdA B peaJIbHOfI 2KU3HMU. Hpe,H,HOJIO}KI/IM, KOI'JIa-TO Bbl HE 3aX0Te-
JIV TTOMTH B IMIKOJIY U CKA3aJIU I0MA, 9TO ¥ Bac 60auT ropJio. Poguren cMoTpsT
Ha BaIlle TOPJIO W TOBOPAT «eCju Obl y Tebd u mpasaa 00JeJI0 TOpJIO, TO OHO
66110 661 KpacHbiM. OHO HE KPACHOE, 3HAYUT, OHO U He OOJHUT.»

Kak ke JaHHbIil HPUHIMII MOXKET IIOMOYb LIPY PELIEHUH 33134 110 MaTeMaTruke?
Ha camom mesre, oH MOXKeT OBITH MCIOJB30BAH MOYTH BO BCEX TEMaX, HO MBI
MIPUBEIEM TOJIHBKO HECKOJIHKO TPHMEPOB.

Kiraccuyeckum mpuMepoM UCIOJIB30BAHUsT 3aKOHA JIBOWHOIO OTPUIAHUS SB-
JISIETCsE MCTOPHS O KECTOKOM KOPOJIe, KOTOPbBINA 3aX0TeJl KA3HUTb CBOErO MU-
HUCTPA, HO TaK, YTOOBI HE BO3MYTUJIUCH JKUTEJW KOPOJEBCTBA. IlosTOMy OH
00bSABUJI, 9YTO OH KOPOJIb JAOOPBIA W TOTOB MPOCTUTH MWHWUCTPA, TOYHEE, 0-
BEPUTHCS UX JpeBHUM Ooram. JIjisi 3TOro OH HAMUIIET HA JBYX OJUHAKOBBIX
¢ BUJY KyCKax OyMaru «CMepPTb» U <«KU3Hb», B MUHUCTD BbIOEpeT OyMazkKy.
B zaBucumocTu ot Toro, aro Oymer Ha Heil HAIIMCAHO, — U OYyIeT PeIleHa ero
cyabba. MuHUCTD OBLT MYIPBIM U MOHSLI, 9TO HA 0DOMX OyMaskKKaX HAHMCAHO
«CMEepTh», B TO YK€ BpeMsi, OH BbIOpaJ OfHY Oymary u BbIKUJI. Kak ke OH 3TO
craestagt?

Pemenne cremyioriee — MEHACTDP IPOTJIOTHI BLIOPAHHYIO UM OyMazkkKy. UTo-
OBl YyCTAHOBUTH, KAKOH KPEOWit eMy BBITIAJ, KUTEIN KOPOJEBCTBA, 3aTJISTHYIN
B ocTaBIyiocss 6ymaxkky. Ha neil Obl10 HAMMCAHO: «CMePThy. DTO JOKA3bIBA-
JIO, 9TO €My IIOBE3JI0, OH BBITAIMJ OyMazkKy, Ha KOTODO# ObLIO HAMMCAHO:
«KU3Hb.
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3amaga 5.2.1. Moxxuo i pa3outh 44 600pAT B A€TCKOM Caay Ha 9 rpyrmm
TaK, 9TO0OBI KOJUIECTBO OOOPSAT B PA3HBIX IPYNNAX OBLIO PABTUIHBIM?

Pewenue. TlompoboBaB mpuayMarh MPUMEP TAKOrO pa3bWeHms, Mbl OYEeHb
ObICTPO mpuAEéM B TynukK. Takmm 0O6pa30oM, MbI HPHUIEM K BBIBOMLY, 9TO CKO-
pee Bcero tak 600pAT pa3duTh HA TPYNILI HeTh3s. [Ipeamnoaokum mpoTUBHOE,
TO €CTh, 9TO Takoe pasdmenue cyriecrByer. OTCOpTUpPYyEM HAIM TPYIIIBL 10
qucsry 600pAT B HUX 110 BO3PACTAHUIO (TaK KAK HET JIBYX IPYIII C OJUHAKOBBIM
KosimgecTBoM 606psT). B rpynie ¢ Hanmenbiium 9uciaom 606psaT UX He MeHee
1, y Bropoit no BesimvunHe — He MeHee 2 u Tak Jasiee. T.e. BCero Mbl JOJIZKHBL
OTTIPABUTH B CaauK He MeHee 1 4+ 2+ ...+ 9 = 45 600psT, 9yTo 60bINe, Yem 44.
[Tonyuennoe mpoTuBOpeyne 3aBEpPIIAET PenieHne 33 aun. O

3amaga 5.2.2. [lemounciieHHbIe TOYKN HA, MPSAMON MOKPAIIEHBI B KPACHBII
u cunuii 1mBer. Jlokaxkure, 9TO HAWAETCS OTPE30K, Y KOTOPOTO 00a KOHIA U
cepeInHa TOKPAIeHbl B OJINH IIBET.

Pewenue. Tlpeanonokum MpOTUBHOE, T.€. JAOMYCTUM, YTO TAKOIO OTPE3KA HE
cymecTByer. PaccMorpum Bce TOYKHU ¢ 9€THBIME KOopaunaramu, Kpome 0. JInbo
CpeJiu HUX €CTh TOYKA TOTO Ke I1Bera, uTo u 0, 100 BCe OHU JIPYTOro IBETA, UM
0. Bo BropowMm ciydae cpa3y TpUXOAWM K MPOTHBOPEUUIO, PACCMOTPEB TOYKU
2,4,6. Utak, y Hac ectb oguonserHbe To9ku 0 u 2z, roe x € Z. Torma —2x, x
u 4z moskHBL ObITH Jpyroro nsera. Ho Beip @ sBisercs cepeawHoi OTpe3Ka
¢ KoHIMAM# —22 # 42, 9TO IPUBOJIUT K IIPOTHUBOPEUUIO. O

3amada 5.2.3. 3a KpyLJibIM CTOJIOM CUILT 25 MajbduKoB u 25 jgesodek. Jlo-
KaXKWUTe, 9TO y KOTO-TO W3 CHISAIINAX 33 CTOJOM 002 COCena — MATBUNKH.
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Pewenue. IlpenmnonoknM TPOTUBHOE, TO €CTh, UTO Y KaXKJOTO UeJOBEKA 33
CTOJIOM COCEZIV WJIW PA3HOTOJIbIE, U JEBOYKU, TO €CTh, PAIOM C KazKIbIM de-
JIOBEKOM cuIuT He Menee 1 meBouku. Torga psmaoM cuaeTb MOKeT He Oosee 2
MAaJIb9UKOB OAPS/, U PAAOM C KaXKIOH JEBOYKOH [TO/KHA CUIAETHh KAK MHUHMU-
MyM O1Ha jeBouka. Takum 06pa3om, ecsiu Mbl PACCMOTPUM I'PYIIIIbI MAJIBIHNKOB
7 IEBOYEK, CUIANINX PAJIOM, PACTOJIOKEHHBIX IO KPYTY, MBI TIOJYYUM, ITO B
KaXKJI0i rpyIme MajJbIuKOB He Oojiee 2, a jeBouek — He menee 2. Tak Kak,
13-3a KPYTJIOCTU CTOJIA, KOJUIECTBO TPYIIT MAJBINKOB U JEBOYEK OJNHAKOBO,
¥ KOJIM9E€CTBO MAJILYMKOB U JI€BOYEK 33 CTOJIOM OJIMHAKOBO, TO IMOJIYYHM, YTO B
KaxKJ0# I'PyIIe MaJbIUKOB U JIEBOYEK POBHO IO 2 YeJIOBEKA, HO 25 He JeJINTC
Ha 2. IlomyvuernHoe mpoTUBOpEYNE 3aBEPITIAET PETIEHNEe 33JAUN. O

3amava 5.2.4. Cpenn 0ObIX TECATH W3 MECTUIECATH YKUBOTHBIX HANIYTCS
TPOe OTHOTO BUjA. JOKazKWTe, 9TO CPeIM BCEX HUX HAUIYyTCA 15 KUBOTHBIX
OJTHOTO BHUJA.

Pewenue. Ilpenmnonokum mpoOTUBHOE, T. €. AOMYCTHM, 9TO II€PBasi 9aCTh yCJIO-
BUS BBIITOJTHIMA, JAKe €CJIU MPe/ICTaBuTeell KaxKa0ro suaa ne bosree 14. Ha-
30BEM JKHUBOTHbBIX, KOTODPbIE OIHH IPEJCTAB/IAIOT CBOH BHUJ, OJNMHOYKAMU, B
MPOTUBOBEC «CTASIM», B KOTOPBIX OYIeT XOTs ObI MO 2 KUBOTHBIX. [10CKOIBKY
mepBas 9aCTh yCJIOBUs TOJ2KHA OBITH BBITIOJHEHA, Y HAC MOXKET OBITH He OoJsiee
4 «craity, vHaYe MbI MOLJIH OBbI BHIOPATH B KadeCcTBE rpymbl u3 10 XKUBOTHBIX
1o 2 3Beps u3 5 crait. C Apyroit xke CTOPOHbI, eciiu crait 6yaer He Gosee 3, TO
onunovek Oyzner ne menee 60 — 3 - 14 = 18, u, Boibpas 10 oguHO4UeK, MbI cpa3y
MPUIEM K TPOTUBOPEYHIO. SHAUWT, CTAl POBHO 4, B TAKOM CJIy9ae OJUHOYEK HE
menee 60—4-14 = 4, u, BoIOpaB 1O 2 }KUBOTHBIX U3 KAXKIOH CTan U 2 OJUHOYEK,
MPUXOIUM K MpOTUBOpeunio. [IpoTuBopedns, nojry4eHHbe BO BCEX BO3MOXKHBIX
BapPUAHTAX PACIPE/IESIeHUs KUBOTHBIX, 3aBEPIIAIOT PelleHne 3aJa49u. O

3amaBaJIbHUK

Bagaua 5.2.5. (lopoxckas ycrHas mMaremarwdeckas ouMIMana s 6—7
kyaccoB — 2012.6.8) Moxkuo i 100 rups Maccamu

1,2,3,...,99,100

pasnoxuTh Ha 10 Kyduek pasHOl MaCChl TaK, UTOOBI BBIMTOIHSIOCH YCJIOBUE:
9eM TsKeJIee KydKa, TEeM MEHBINEe B Hell Tuphb?

Bagaua 5.2.6. (lopoackas ycrHas MareMaTwdecKas OJUMIMAIA g 6—7
kiacco — 2005.6.8) Ha BcemupHoMm KOHrpecce MyIperoB 3Be34096Thl CHIAT
B DsiJ HAIPOTHB AJXUMHUKOB 33 OOJIBIINM JUIMHHBIM CTOJIOM, & BO TJIABE CTO-
sa cugur Cambiit [Toarennbiit Myzapen. B nepsbliit Jierb KOHI'pecca 0Ka3aioch,
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YTO HANMPOTHUB KarKIOTO AJXUMHUKA CHIAT 3BE3JOUET ¢ OoJiee IIMHHOW OOpO-
Jaoit, yem y Hero. Ha BTOpOIT 1eHb aIXUMUKHN JIOTOBOPUJINCH CECTh 3a CTOJIOM B
HOPSIKE BO3paCTaHUs IJIMHBI DOpoabl oT KoHI@a crosa g0 Camoro ITourenno-
ro Myxapemna. Ho u 3Be31096ThI JOrOBOPUINCH MEXKIY CODO# CECTh B MOPSIKE
BO3pacTaHus JAJIMHHODOpoaocTr OoT KoHua croJia 10 Camoro ITourennoro Myqi-
pena. Jlokazkure, 9TO ¥ BO BTOPO# JI€Hb HAMPOTHB KAaXKIOT0 AJXUMHUKA OyIeT
CUIETH 3BE3I09ET ¢ Oosiee JIUHHON OOPOIOii, Te€M Y HETO.

Bagaga 5.2.7. (Mockosckast Maremarudeckas omminasa — 1977.10.4) Kax-
Jas TOYKA YUCJIOBON OCH, KOOPJAWHATA KOTOPOW — IIEJI0€ YUCJIO, TIOKPAIIEHA
b0 B KpacHbIit, mub0 B cunmit 1Bet. /loka3arh, 9T0 HANAETCS IIBET CO CIIETY-
IOIIUM CBOMICTBOM: I KaXK/IOrO HATYPAJIbHOTO YHCIa k nMeercs OECKOHETHO
MHOT'O TOY€EK 3TOrO I[[BeTa, KOOPAUHATHI KOTOPBIX JIEaaTcs Ha k.

3agaua 5.2.8. (Typuup um. Jlomonocoa — 2014.6.3) JlecHuK cauTas COCHBI
B Jecy. On 060mén 5 Kpyros, n300paskKEHHBIX HA PUCYHKE, U BHYTPU KaXKIOTO
Kpyra HacuurTaj POBHO 3 cocubl. Moxker nm ObITb, 9TO JIECHUK HU pa3y He
owmubes?

)
()

3agaum g cCaMOCTOATEILHOTO PEHIeHUs

3amadga 5.3. B snecy pemmiu cBepruyTh MOHAPXa-JIbBa U YCTPOUJIM PEBOJIIO-
nuto. Ha BeIOOpax mpe3maeHTa Jieca KaxK bl W3 rOJIOCYIOIMINX 3Bepeil BHOCUT
B m30MpaTeabHbIi OloieTreHh nMena 10 Hambosee TOCTONHBIX Ha €ro B3IJISII
kauaumatoB. Ha rimaBHOi mossiHe sreca HaxomuTces 11 ypH J1si TOJIOCOBAHUS.
Tlocne mHsT BHIOOPOB BBIICHUIOCH, 9TO B KaXKIOH ypHE JIEKUT XOTS ObI OIWH
OI0JIIeTeHDb, U MIPHU BCIKOM BbIOOpe 11 IpOM3BOIBHBIX OIOJIIETEHEH IO OJHOMY
U3 KayKI0M YPHBI HAWAETCS KAHIUIAT, UMsi KOTOPOTO BCTPEUYAETCS B KAXKIIOM
u3 BBIOpAHHBIX OrojIIeTeHeil. /lokaXkuTe, 94TO MO KpaiiHell Mepe B OIHOM ypHE
BCe OIOJIIETEHM COJEPKAT MMs OJHOTO M TOTO K€ KAHIUTATa.

3amauva 5.4. Y376 KBaIPATHONW CETKH TOKPAIEHbI B IBa mpera. JJokaskure,
qT0 HAMJAETCA MPAMOYTOJIbHBINA TPEYTOJIbHUK C OJHOIIBETHBIMU BEPIIMHAMHA.

3amaga 5.5. ecarp apy3eiil nocianu Apyr APyry HUPa3HUYHbIE OTKPBITKH,
TaK YTO KaxKIbIH MOCTAJT 5 OTKPHITOK. loKaxkuTe, 9TO HAlIyTCS IBOE, KOTO-
pble MOCJAIN OTKPBITKHU JIPYT JIPYTY.
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3 IIpwusnun /dupuxie

Marepuana ajg pa3zdopa Ha 3aHATAN

Pemenne 3amas va npuamun Jupuxie oOITHO OCHOBBIBAETCS HA METOJIE «II0-
Ka3aTeJhCTBO OT MTPOTHBHOTOY.

OO0braHO BIEpBbBIE C TPUHIUIOM JlUpUXIie MKOIbHAKY, 3aHUMAIOIIHECS OJINM-
MUATHON MaTEeMATUKON, CTATKUBAIOTCS B 5 KJacce. 3BYYUT OH CJELYIOIINM
obpazom: «Ecau B N knerkax cuaut He MeHee N + 1 KpOMKOB, TO B KAKOH-TO
13 KJIETOK CHUT HE MEHEee IBYX KPOJIMKOB». BOCIIOIb3yeMCs METO/IOM «OT LIPO-
THUBHOTO» — TPEIIOJIOXKIM, 9TO «ITO HE TaK», TO €CTh B KAYKIOM KJIETKE CHIUT
MeHee JBYX KpoJauKoB, TO ecThb 1 mim 0. Torma B N KIeTKax MaKCHUMAJIbLHO
oymer cumerb N - 1 = N Kpoaukos, uTo Menbine, 9eM N + 1. B 6onbmmacTBe
AHTJIOA3BIYHON JIMTEPATYPBI STOT MPUHIMIT HA3bIBaeTCHA «pigeon principle» u
dopmyupyercs st Toryoeii.

EcrecrBenubiM 00001I€EHHEM MOYKHO CIUTATD CJAEAYIONIEe yTBEPK AeHne: «Eciu
B N knerkax cuantT He meHee kN +1 KPOMKOB, TO B KAKOH-TO U3 KJIETOK CHIUT
x0Tsd ObI k + 1 KPOTHKOB».

B nelicTBUTETHLHOCTH BBI BPSAJ JIU BCTPETUTE 33Ja9y, B KOTOPOW W BIPABIY
IpUAETCA PACCaKUBATh KPOJIMKOB 1O KjeTKaM. B KaxK10if KOHKPeTHOI 3a/1a4e
HY2KHO TOHATH, YTO UI'PAET POJIb KPOJHUKOB, & YTO — POJIb KJIETOK.

3amava 5.3.1. lano 6 menbix gncen. /Jlokazarh, 9T0 Cpeau HUX MOXKHO BbI-
6paTh /Ba, PA3HOCTH KOTOPBIX JAEJIUTCH HA 5.

Pewenue. Uucna, maHuble B yCJIOBAU 33/1a9d, HAMEKAIOT HA TO, UITO OHA pe-
MIAeTCs ¢ MOMOIIBI0 mpuHnuna Jupuxie. «KposmkoBy H0IKHO OBITH HA OIUH
0OJIBITIE, YeM «KJIETOK», a 6 Ha omui Oosabire, deM 5. Ciie10BaTEIbHO «KPOJIH-
KaMU» SIBJISIOTCS camu uncia. OCTamoch MOHAThH, KAKUM 00pa30M BBIOMPAIOTCS
«kyteTku». «Kiierok» momxkHO ObITH 5 MITYK, & B YCJIOBUU 33/a49u HIET PEUb
0 sesiuMocTu Ha 5. BO3MOXKHBIX OCTATKOB IIPU JE€JIeHUH HA 5 KAK Pa3 POBHO D
mtyK: 0, 1, 2, 3, 4. To ecTh MBI cayKaeM «KPOJMKA»-THUCJI0 B «KJIETKY»-OCTATOK
npu genennn Ha 5. [lo npunnuny /Iupuxiie Kakume-TO ABA «KPOJUKA» CUIAT B
OJTHO# «KJIETKEe» — 3HAYWT, KAKUEe-TO JBA YKCJIa MMEIOT OJUHAKOBBIN OCTATOK
[pU JeJIeHUH HA 5, & 9TO 3HAYUT, 9YTO UX PA3HOCTH [EJIUTCS HA 5. O

3amava 5.3.2. Yucna or 1 go 9 pa3bunm ma Tpu rpynnsl. JJokaxkure, 94TO
X0Tsi ObI B OHOU U3 IPyNN NMPOU3BEJIEHUE dnces OyIeT He MEHbIIe, YeM 72.

Pewenue. Bocmosip3yeMcst IPUHIUIIOM «OT IPOTHBHOrO». IlycTb TO, 9TO Tpe-
Oyercs J0Ka3aTh, HE BEPHO. JTO 3HAUUT, U9TO B KAXKJOH IPyTITe TPOU3BeIeHe
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OymeT MeHbIe 72, 94TO PAaBHOCWJIHLHO MeHbIne wiu paBuo 71. Ho 71 — wuwmc-
JIO TIPOCTOE, TO €CTh OHO HE MOYKeT ObITh IIPOM3BE/I€HHEeM YKAa3aHHBIX UHCe.
Orcioma clemyeT, 9TO MpOU3BeeHne BeeX Whcea MeHbIne aubo pasro 703, C
JAPYTOil CTOPOHBI, TPOU3BE/IeHNEe BCeX unces papao 1:2-3-4:-5-6-7-8-9 =
(3:-4-6)-(2-5-7)-(8-9) =72-70- 72, uro Goabie, uem 70>, Homyuennoe
MPOTHBOPEYNE 3aBEPIIAET perieHre 3aIadHn. O

3amaga 5.3.3. [lokaxure, 9TO Cpeau JIIOOBIX IMECTH YEJIOBEK 00s3aTeIbHO
6yayT MO0 TPOEe TOMAPHO 3HAKOMBIX, JTHOO TPOe TIOTTapHO HE3HAKOMBIX.

Pewenue. B mannom ciydae «Kpoauku» — 310 Joau. «Kimerkmy — 310 3HA-
KOMCTBA WM He3HAKOMCTBA. IIpencraBum 6 jioeit B BUae TOUEK Ha ITOCKOCTH
u OyIeM COeIUHATDH JBE TOYKH KPACHBIM OTPE3KOM, €CJTH COOTBETCTBYIOIIHE
JIFOIM 3HAKOMBI, MHAYE — CUHUM. 33Ja49a CBOIUTCS K TOMY, YTOOBI JOKA3ATh
CynieCTBOBaHUE XOTHA 6bI OQHOT'O TpEyroJIbHUKA. PaCCMOTpI/IM TTPOU3BOJIBHYIO
touky. OHa HO/KHA OBITH COEIMHEHA, OMHUM U3 OTPE3KOB C KAXK/I0W U3 OCTAB-
mmxcd 5 todek. [lo npuanuny Jupuxie He Menee, 9eM € TpeMsi TOYKAMU, OHA
OyJer coeauHeHa OTPE3KOM OAHOro pera (momycruM, kpachubiM). Torna, eciu
KaKHe-TO AB€ TOYKH U3 HUX COEJMHEHDbI TaK2KE€ KPAaCHbIM OTPE3KOM, TO Mbl yBU-
MM KPACHBIN TPEyroJbHUK. B MPOTHBHOM ClIydae 3TH TPU TOYKU 0Opa3yIoT
CUHUI TPEYTOIbHUK. U

3amadga 5.3.4. Jlokaxure, B 11000 KOMIAHUN HARIYTCS JBOE C OAUHAKOBBIM
YHUCJIOM 3HAKOMBIX U3 3TON KOMIIAHUH.

Pewenue. CaHoBa HANIEM <«KPOJIUKOB» W <«KJIETKU». HETpymIHO 10ragarhes,
YTO B KAYECTBE «KPOJIMKOB» Oy/IyT BBICTYIATDH JIIO/IH, & B KAYECTBE «KJIETOK»
— KOJIMYIECTBO WX 3HAKOMCTRB. Y JIIOOOTO WYesoBeKa MoxkeT ObITh oT 0 mo n — 1
3HAKOMBIX, T[JI€ 71 — KOJIMYECTBO JIIOJell B KOMIIAHUU. SHAUUT KJIETKU OyIyT
nMerhb HOMepa oT 0 10 n — 1. Kazajgoch Ob — U «KJIETOK», U «KPOJUKOBY> —
[IOPOBHY, TaK 4TO 2Ke, npunuun dupuxie TyT He paboraer? Paboraer, HO ¢
uebosbimoi Mogudukamueit. 3amerum, 910 B Kiaerkax 0 u n — 1 He Moryr of-
HOBPEMEHHO CUIETH KPOIUKH. JleficTBUTEIHhHO, TOT1a OyIeT YeI0BeK, KOTOPBIi
HE 3HAKOM HHU C K€M, W YeJOBEK, KOTOPbI 3HAKOM CO BCEMHU, UE€T0 HE MOXKET
obrTh. CiteTOBaTEILHO, HEIMYCTHIX KJIETOK, OKa3biBaercs, y nac N — 1. To ecrb,
npuaIun Jupuxiie B JaHHONK 3a7a4de BCE Ke cpaboTal.

Ilonmy4ennoe poTUROpEYNe 3aBEPITALT PEIIeHNEe 33 JATN. O

3ajaBaJIbHUK

3agaua 5.3.5. (Topoznckas ycrhas MareMaTwdecKas OJUMIHALA Iad 6—7
kjmaccoB — 2017.7.2) Ha Kpy»KOK TNPUIILIM 9€ThIPE MaJIbuuKa U3 TA U 4eTbipe
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— u3 7B: Tpu JIémmu, tpu Bauu u ga Apréma. Morjio ju oka3arhCs Tak, 9TO
y KayKJIOTO M3 HUX €CTh XOTs ObI OUH TE3KA—OJHOKJIACCHUK, MPUIITEIITHI Ha
KPY2KOK?

Bagaua 5.3.6. (Toponckas ycrhHas MareMaTwdecKas OJUMIHAIA Jad 6—7
kjaccoB — 2011.7.3) YOupas JeTCKyI0 KOMHATY K OPUXOJY OCTei, MaMa Ha-
mta 9 HockoB. Cpenu OOBIX Y€THIPEX HOCKOB XOTsi Obl JBA MPUHAJJIEIKATH
OTHOMY PEOEHKY, a cpeau JIIOObIX MATH HOCKOB He 60jee TPEX MMENH OHOTO
xo3strHa. CKOJIBKO MOIJIO ObITh JIeTeil ¥ CKOJILKO HOCKOB MOLJIO IIPUHA/IJIEXKATD
KayKJIOMy peOEHKY?

Bagava 5.3.7. («Maremaruueckuii nupazuanuky — 1994.6.7) Cpeau s06bix e~
CATH N3 MECTUICCATH IIKOILHAKOB HANIETCA TpU OTHOKIacCHUKA. Oba3aTenn-
HO JIU CPEJIM BCEX IIEeCTHIECATH KOJIBLHUKOB Haiingrca: a) 15; 6) 16 oxHokIacc-
HUKOB?

3agaua 5.3.8. («Maremarudeckuii npasaauky — 1994.7.6) B oxmoii u3 mko
20 pa3 mpOBOIUJICSA KPY2KOK M0 acTpoHOMuH. Ha KaK10M 3aHATHY TPUCY TCTBO-
BaJIO POBHO IIATH IIKOJLHUKOB, IPUYEM HUKAKHUE JBa MIKOJbHUKA HE BCTPEYa-
JIICH Ha KPy2KKe Oosiee omHOrO pasa. /lokaxkure, 9TO BCEro Ha KPYyKKe MOObI-
BaJjio He MeHee 20 HIKOJIbHUKOB.

Bagaua 5.3.9. (Typrop. Ocennuii Typ. OcuoBroit BapuanT — 1988/1989.7.3)
Hoxkaxkure, 410 U3 J100bIX CEMU HATYPAJIbHBIX Yucesl (He 00:43aTebHO ULy IUX
LO/Ps/]) MO2KHO BbIODATh TPU 4UCIA, CyMMa KOTOPBIX JEJIUTCH HA TPU.

3agaua 5.3.10. (Myunununasnbubiii 3ran Beepoccuiickoit omMunmuaibl 1KoJb-
uukos (Mocksa) — 2009.7.3) B kuacce 25 yguenukos. II3Becrno, 4ro y 066X
JIBYX JIEBOYEK KJIACCA KOJUYECTBO APY3eH—MAJIBINKOB M3 TOrO KJIACCA HE COB-
magaeT. Kakoe HanOOJIbINIee KOJTHIECTBO JEBOUEK MOXKET OBITH B 9TOM KJjacce?

Bagava 5.3.11. (Typuup um. Jlomonocosa — 2007.7.2) ¥V Ileru B kapmane
HeckoIbKO MoHeT. Ecim Iletst mayra i BRITAIIUT M3 KapMaHa 3 MOHETHI, CPEJIH
Hux 0o0s3aTebHO Haleércs moueTa «1 pyOsaby. Ecau Ilers mayrasn sBerrarmur
4 MOHeTBHI U3 KapMaHa, CPEIN HUX O0I3aTETbHO HAMIETCsT MOHETa «2 PyOssi».
Ilers BorTammr u3 kapmana 5 moner. HazoBure 3tu MOHETHI.

Bagaua 5.3.12. (Typuup um. JTomonocosa — 1985.7.6) dano 25 uucen. Cywm-
Ma JIIOOBIX YeTHIPEX M3 HUX MOJIOKHUTETbHA. JJOKaKuTe, 9TO CyMMa HX BCEX
TOXKE TIOJIOKUTENTbHA.

Bagaua 5.3.13. (Typuup um. Jlomonocosa — 1985.7.8) B kuacce 25 uesoBex.
M3BecTHO, 9TO cpemu TIOOBIX TpeX W3 HUX €CThb ABoe apy3eil. /lokaxkure, 91O
€CThb YYEHUK, Y KOTOPOro He MeHee 12 jipy3eii.

Bagaua 5.3.14. (Besnopycckas pecrybiuKaHCKas MaTeMaTUYeCKas OJIUMIIU-
aga — 1966.8.5) Tpuauarb KOMaH)| y4acTBYIOT B PO3BIIPHIILIE [IEPBEHCTBA 110
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dyrbomry. lokazars, 9TO B 000N MOMEHT COCTS3aHUN MMEIOTCS IBE KOMAHIbI,
CHITDABINHE K 9TOMY MOMEHTY OJMHAKOBOE YHCJIO MaTUeH.

3agaum a9 CaMOCTOATEILHOTO PEHIeHUS

3amaga 5.6. [lokaxkure, 9TO MpPABUIBHBINA TPEYTOJIHHUK HEIB3sT MOJTHOCTHIO
HAKPBITH AByMSA NMPABUIBHBIMHU TPEYTOJbHUKAMU C MEHBIIUMHA ILIOMIIAIAMUA.

3amaua 5.7. B Tabauie 8 X 8 paccTaBiieHBI IIEJIbIe YHUCIA, TPUIEM JIIOOLIE
JIBA 9HCJIA B COCETHUX IO CTOPOHAM KJIETKAX OTJIUYAIOTCH He Oosiee, 4em Ha 4.
JloKazKuTe, 9TO CPETU ITUX TUCET €CTh 2 PABHBIX.

3amauva 5.8. Ha maxmarHoit qocke Oosiee 9eTBePTH TOJIEH 3aHATO IMaxXMaT-
HbIMHU purypamu. JJoKazkuTe, IT0 3aHATHIME OKA3aJINCh XOTs ObI IBE COCETHUE
(110 cTOpOHE MM yrily) KJIETKU.

259



4 MaremaTndeckue UTPbI

Marepuana ajg pa3zdopa Ha 3aHATAN

Sajady Ha WPy OHPENETUTb OYEHb MPOCTO: OOBIYHO B YCJIOBHH 33Ja49d 3TO
ABHO yKazaHo. rpokoB B urpe obbrano asoe. Iloa xomom moapazymeBaioTcs
HEKUE JIeWCTBHUs, PA3PEIEHHbIE TPABUIAMHU UTDPbI, TPUYEM, KaK MTPABUIIO, BbI-
MTOJTHEHME XOJIA ABJISETCS 00g3aTEIbHBIM. XO/IbI BBIMTOJTHAIOTCS 110 O9E€PEIU. 34
PeauaiuMy UCKITIOYEHUSIMA, B KAKOH-TO MOMEHT UI'PA 3aKAHIMBAETCS — II0
[IPOIIIECTBUY OIPE/IEJIEHHOIO, 3aPAHee U3BECTHOI'O, YMCIIA XO0B UJIU K€ B CBS-
34 C TEM, YTO HACTYIIUJIO HEKOTOPOe mnosoxkenue B urpe. [locse gero onpesessi-
€TCsl Pe3yJIbTaT UTPhI: MOOEIa OJHOTO U3 UTPOKOB WJIM HUYbs. Bripouem, HUYbst
B UI'PaX, KOTOPBIE MOTYT BCTPETUTHCS B 33]a9€ MATEMATUICCKON OJIMMITHA,IbI,
BCTPEYAETCH HE TAK YK W 9acTo. Bompoc B Takmx 3a1adax (pOpMyIupyercs
OOBIYIHO CJEAYIONMNUM 00Pa30M: KAKOB OyaeT pe3yabTrar MPHU IPABUILHON HI-
pe obeux cropon? T'oBopsT, 4T0 UIPOK A BBIMIPHIBAET NPU IPABUJIBHON UIDE
obenx cTOPOH, Wian (POPCUPOBAHHO BBIUTPBHIBAET, B CJIyYAe, €CJIU CYIIECTBYET
HEKOTOPAs CTPATErus, MO3BOJISION[AsI €My COBEPIIATH CBOU XOJbl, KOHEYHO, B
3aBUCHMOCTH OT XOJIOB CONEPHUKA, TAKUM 00pa30M, 9TOOBI PE3YIHTATOM UTDbI
B mo6oM ciaydae 6buia mobega urpoka A. JIerko moHATH, 9TO B TAKOM CIIydae
y urpoka B crparerun, n03BOJILIOIIEH eMy TapaHTUPOBAHHO HE MPOUTPATH, HE
cymecrByer. ['OBOpAT, 4TO IPHU IIPABUJILHON urpe O0eMX CTOPOH HApTHUH 3a-
BEpIAETCsT HUYIbEH, €CIN Y KaXKJIOrO U3 UTPOKOB CYIIECTBYET CTPATErusi, MPU
KOTOPO# B JIIOOOM CJIydae pe3y/JbTaTOM WrPbI OyIeT HUUbs UJIU €ro mobesa.

IIpu wrpe wiu npu mOmbITKE OPOPMUTH PEIIEHUE YACTO IMPUMEHSIETCS TAKOe
MOHSATHE, KaK «Jjaydimuit» xox. Ho cymecrByer ciemyromas npobiema: B 60J1b-
IIIUHCTBE UTP MPAKTUYECKHA HEBO3MOXKHO YETKO OMPEIEIUTh, 9TO 3HAYUT ITOT
CaMBbIil «JIyUIniiy XOJ, He MPOAHAJIM3UPOBAB TMO3UITUIO JI0 caMoro Kouma. Ha-
mpUMep, B IMIAXMATAX €CTh TAKOE TIOHITHE KaK «XKepTBa (PUryphi», KOTOpast, HA
MEPBBIA B3I, MOXKET MOKA3ATHCS <«ILJIOXUM» XOJIOM, TaK KAK TEPSETCS Ma-
repuasi. Ho B nepcriekTuBe 3ToT X0/ MOXKET OKA3aThCs JOBOJIBHO «XOPOLIMM »,
TaK KaK OH Yepe3 HECKOJbKO XOIOB MPUBEIET K TO3UINU C 0OJiee BBICOKOMN
OIIEHKOI.

Takum 0bpa3om, MO CHAETAHHOMY XO/Ay YACTO HEJIb3sd CPa3y Ke ONPEJIESUTh,
SABJISAETCH JI OH «JIydiiuM». 1l03ToMy 9TO noHsATHE MOXKHO [IPUMEHSATH TOJIBKO
B WIpaX, B KOTOPBHIX MBI MOYKEM PACCYUTATH XOABI TMPOTHBHUKOB JI0 CAMOTO
KOHII, 8 B OCTAJIBHBIX CIyYasAX CJIeIyeT BCIUeCKH M30erarh ITOTO CKOIH3KOTO
TIOHATHUH.

Camoit pacupocTpaHEHHON B OJMMIIMAIAX HE CAMOIO BBICOKOTO YPOBHSI SIBJIsi-
eTCs CMMMeTPpUYHas CTpaTerus u €€ pa3HoOBUIHOCTH. B 3TOM ciyvuae UTpok
C BBIUTPBIINIHON CTpaTerueil mpuaep:KuBaeTca HEKOTOPO CUMMETPHUN: HA KaXK-
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,HBII‘/JI X0, COIEpHUKa OH OTBE€YaeT CUMMETPHUYIHBIM XOJ0M.

3amayva 5.4.1. [IycTs ecTh KpyTJIBIH CTOJI ¥ HEOTPAHWUYEHHOE KOJIUIECTBO O/TU-
HAKOBBIX KPYTJIBIX MOHET. /[Boe 110 0vYepein KaayT MOHETHI Ha CTOJI, TTPU STOM
HEJb3s KJIACTh UX IPYT Ha apyra. [IpourpsiBaer TOT, KOTOPOMY HEKYIA IIOJIO-
KuTh MOHeTy. KTO BBIMIDBIBAET IPH MPABUIbHOMN urpe?

Pewenue. IlpuBeném BbIMTPBIMIHYIO CTPATETHAIO i IEPBOrO UTPOKA, TO €CTh
MBI OyIeM PYKOBOIUTH €ro Xoaamu. [IepBbIM XOI0M TOJIOKUM MOHETY B CAMBbIi
meHTp croja. Ha Jro0oif Xoa BTOPOrO WIrpoKa OyaeM XOAUTh IEHTPAJIbHO-
CHMMETPUYHO, TO €CTh CHMMETPHUYHO OTHOCHTEJIHHO IEHTPA JAHHOTO CTOJIA
(Ha pUCyHKe HUXKE).

Jokazkem, 9T0 Takas crparerusa Oymer paboTaThb: st 9TOr0 JOCTATOYHO MTOKA-
3aTh, YTO EPBbII UI'POK BCEr/Ia CMOXKET ¢/e1arh X0, B cuiy crpareruu, nocsie
XO/a TIePBOTO WT'POKA PACTIOJIOKEHNE MOHET Ha CTOJIe BCerja OyIeT oCcTaBaTh-
Cs TEHTPAJIHHOCUMMETPUIHBIM. DTO 3HAYUT, YTO €CJIM BTOPOI HUIPOK KJIAJIET
KyJIa-HHOYb HA CTOJ MOHETY, TO IEHTPATHbHOCHMMETPUYHOE MECTO OCTASTCH
CBOOOHBIM — UMEHHO HA 9TO MECTO MbI M MOJIO)KUM MOHETY. O

IIpusBeném upumep npyroii 3a7a4u, /i€ CAMMETPAS BbIPA2KEHA MEHEE APKO.

3amada 5.4.2. llycrs nano gBe Ky4ku, B KaxK/I0i U3 KOTOPHIX JiexkuT 110 20
KamHeil. 3a OINH XOI MOXKHO B3SITh JII000€ KOJUIECTBO KaMHeH, HO TOJILKO W3
omHOM KyukH. IIpourpbiBaeT TOT, KTO HEe MOXKeT caenarhb xod. KTo BeurpuIBaeT
MIpY TPABUJIBHOM urpe?

Pewenue. Jokakem, 9TO y BTOPOrO UTPOKA €CTH BBIUTPBIIIHAS CTPATEr U, TO
ecTb OyaeM pyKOBOJHUTDH ero xogamu. Ha y1ro60it X0 mepBoro urpoka Mol 0yaemM
OpaTh Takoe yKe KOJMWYIecTBO KaMHell 3 npyroit Kyuku. Torma mocse jgi060ro
X0JIa BTOPOTO UI'POKA KaMHEH B 00eMX KydKax OyIeT MOpPOBHY. DTO O3HAYAET,
YTO HOCJe J00ro X0/Ja IMepBOro UI'POKa KOJIMYEeCTBO KaMHell B KydKax pas-
JIMYHOE, U BTOPOU CMOZKET CJIeJIaTh CBOU XOM.
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Hecnoxuo yBuaeTH perenne B JAHHON 3aj1a9e TP HEPABHOM YHC/Ie KAMHEH B
Kydax — B 9TOM CJIydae BBIUTDBIBAET MEPBBIl UT'POK, KOTOPBI CBOUM IIE€PBBIM
XO/J0M yPaBHHBaeT YUCJIO KaMHeH, CBOJA 3a/a9y K IIPeJIblIyIIeit.

Kak mMoxkHO 3aMeTuTh, CUMMETPUS B [IPUBEIEHHON BBIIIE 33/1a49€ y2KE HE [eo-
MeTpHuYecKasd: CUMMETPHS 3aKII09a1ach B PABEHCTBE KydeK. O

ToBopsi BBIIIIE O TOM, 9TO KaXK/blii W3 WTPOKOB JIEJAET <«JIyUINniy XOJ WA
MPUIEPKUBACTCH «IIPABUIBHOI» CTPATErnH, OTMETHAM, 9TO B MOCJIEIHEM CIIy-
Jae eJMHCTBEHHBIM [IPABUIbHBIM XOAOM [[JIsl TIEPBOIO UTPOKA SIBJISETCS HMEHHO
yPaBHUBAaHME YMC/IA KAMHEH B Ky4aX, B TO BPeMs KaK BCE OCTAJIbHbBIE SIBUJIUCH
ObI HETTPABUIHLHBIMU. KOHEUHO, MOXKHO TPUBECTU JOBOJ, «& €CJIM IPYTOil Wr-
POK OITHUOETCsT, S K€ BCE PABHO MOT'Y BBINTDATD, JAXKE CHIIPAB HEITPABUIBHOY,
U [aKe TOJAKPENUTh €r0 KOHKPETHBIM MPUMEPOM — MaTYeM 33 3BAHUE 9€MIIH-
ona mupa no maxmaram 2006 roma mexay Kpavmankom u TomamoBbim, Korza
0b6a UTrpOKa JOMYCTHIH IO OmubKe, mpocMorpeB Mar. Ho K MaremaTruke 310 HE
OyIeT UMeTh OTHOINEHUS — B MATEMATHYECKON MOJIEJIH, OMUCHIBAIOIIEH UrpY,
HET MECTA OMUOKE W IMOIMOHATHLHOMY (DAKTOPY, MPUCYIIUM TTAXMATAM.

3agaBajIbHUK

3agaua 5.4.3. (lopoackas ycrhHas MareMaTwdecKas OJUMIHAIA Jad 6—7
kimaccoB — 2005.7.2) Aua u Kara urpaoor B urpy «Bbiku u kopoBbi». Ansg
3ara/iajia IeThIPEX3HAYHOE YHCJIO C HemoBTOpsomuMucs nudpamvu, a Kars
[BITAETCS TO YUCJO yraaarh. s 9Toro oHa mpeajaraer CBOU 4eThbIPEX3HAY-
Hble 4ucjia (TOXKe € HEelnoBTOpAIUMUcd tudpamu), a AHs 1IPO KaxK/I0e u3
HUX COOOIIAET, CKOJBLKO B HEM «OBIKOB» (T. €. 1udp, KOTOPbIE He TOJIBKO MpH-
cyrcrByioT u B Karunom 4wucie, u 8 AHUHOM, HO JayKe CTOST Ha OJHUX U TeX
JKe Mecrax) u «KopoB» (1udp, KOTOpble NPUCYTCTBYIOT B OOOMX YHCIAX, HO
CTOAT Ha pa3Hbix Mecrax). Kara npeayoxuia aucna 5860, 1674, 9432 u 3017 u
HA KaKJI0e 9UCJIO MOJIyYuiia oTBeT «2 KopoBbly. Kakoe wuciio 3aragana Ansi?

3agaua 5.4.4. (Typuup Apxumena — 2014.3) Mawa u Kara urpator B Takyio
UTPY: MO OYepean OOPBIBAIOT JIEMIECTKU y pOMAIKHU ¢ 64 jgemecrkamu. 3a OIUH
XOJI, Pa3peIaeTcsi COpBaTh JII000e HeUETHOE KOJUYECTBO JIETIECTKOB, MEHbIIee
16, npuuém 3anpeniaercs MOBTOPATH yKe caesanubie xoubl. (Hanpumep, ecau
Kamas npu ce0ém xode copeém 3 aenecmxa, mo 6 daavnetiwem Hu Mawa, nu
Kamas copsamsv 3 aenecmka ne umerom npasa.) Bemrpoisaer 1o, K10 cOpBér
mocnenuuii jenectok. Hauwmaer Marmma. Kto u3 Hux BRIMrpaer, Kak Obl HU
UTPAJT COTIEPHUK !

3agaua 5.4.5. (Topozxckas ycrhHas MareMaTwdecKas OJUMIHALA Jad 6—7
kiaccos — 2003.6.4) Baca u MuTga urpaior B «MOpPCKO# 6oii» Ha 10JIe pas-
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MepoM 8 X 8 mo ciemyomuM mpasuaaM. Mura paccraBisger 16 OTHOKIETOU-
HBIX KOpabseil Tak, 4To0bl OHM HE CONPUKACAINCH (azke yryiamu). Kax v
xomoMm Bacsg HasbiBaeT OHY W3 KJIETOK IOJIA W, €CJIU HA ITOW KIIETKE CTOUT
KOpPabIb, TO KOPAOIb CINTAETCS YHUITOKEHHBIM. JI0KaXKuTe, 9TO HE3aBUCHMO
oT paccraHoBku Kopabuieit Bacs 3a 4 xoma cMOXKeT YHHITOKUTH XOTs Obl OJINH
KOPabJIh.

3agaua 5.4.6. (Cummempuunas cmpamezus) K10 U3 UrpOKOB BHIMIPHIBAET
MIPU MTPABUJIHHON UTPE B CJIEIYIOMINX CUTYaIHAX !

1. Ha crose sre;kat 1Be CTONKA MOHET: B OfHON u3 HuX 30 MOHET, & B APYToii
— 20. 3a xox paspernaercs B3gTb JI000€ KOJIUYEeCTBO MOHET U3 OJHON
cronku. IIponrpeIBaeT TOT, KTO HE CMOXKET CHEIaTh XOJI.

2. Ha mocke nanmucamo uncio 1. JIgoe 1o ovepeay mpubOaBIAIOT J000€ 9UCI0
or 1 10 5 K 4HCIy Ha JTOCKE W 3AMHCBIBAIOT BMECTO HEro cymMMmy. Bummr-
PBIBAET TOT, KTO MEPBBIH 3amuiiieT Ha AocKe ducio 30.

3. JIBoe 1o ovepenn CTaBAT JIaJAbU HA MIAXMATHYIO JOCKY HA CBOOOIHBIE OT
y2Ke TIOCTABJEHHBIX JIaeil KieTKu. BhimrpbiBaer ToT, mpu Xo1e KOTOPOro
BCE KJIETKHU JIOCKM OKa3bIBAIOTCS OUTHIMU TTOCTABIEHHBIME (DUTYDAMHU.

3agaua 5.4.7. (Toponckas ycrhHas MareMaTwdecKas OJUMIHALA Iad 6—7
kiaccoB — 2015.6.7) Ilpuna B mkosy, Kons u Ajmca oOHapyKuiu Ha JOC-
K€ HaJIHUCh

TOPOJACKAAd YCTHAS OJIMMIINATA.

OHU JJOMOBOPHUJIMCH CHIIPATH B CJEIYIOLYIO0 UIPY: 34 OIUH XOJI B 3TON HAJIUCH
paspernraercst CTepeTh MPOU3BOIBHOE KOJUYECTBO OJUHAKOBBIX OYKB, & BBHIUT-
PBIBAET TOT, KTO CTUPaeT mocjaefauiorn Oykey. IlepsoiM xomun Koms u cTép
nocienuion 0ykBy A. Kak Hamo urpars Ajmce, 4Tobbl 0becneduTs cebe BbI-
UIPBII !

Bagauya 5.4.8. (lopozxckas ycrHas mMaremarwdeckas OJUMIMaa s 6—7
kyaccoB — 2017.6.7) Jpa nupara, Bust u Ixxon, umes kaxkapiil 110 74 30510TbIE
MOHETbI, PELINJIU ChI'PATh B TAKYIO UI'PY: OHU 110 O4€epeu Oy Iy T BbIKJIAbIBATH
Ha CTOJI MOHETHI, 33 OIWH X0, — OJIHY, JBE WJIN TPH, & BHINTPAET TOT, KTO MOJIO-
JKHUT Ha CTOJ COTYIO IO cuéry MoHery. Haunnaer Bunn. Kro moxker Bemrpars
B TaKOH Wrpe, HE3ABUCUMO OT TOr0, KaK OyIeT JAeliCTBOBATH COMEPHUK?
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Bagaua 5.4.9. («Maremarnaecknii npasganks — 1994.7.5) Ha
nocke 4 X 6 kierok croar ase 4yépuble ¢uinku (Banu) u nse

6esble puinku (Cepéxu, cm. pucynok). Bans u Cepéxa 1o ove-
pPeIu IBUTAIOT JTIOOYIO W3 CBOUX (DUIIEK HA OFHY KJIETKY BIEpE.

(mo Beprukasm). Haunnaer Bawus. Ecin mocse xoza so6oro u3

pebsiT 4épHasd PUITKA OKAKETCH MEXKIY ABYyMs OEJIBIMU IO TO-

PHU30HTAJIU UJIM [0 AUArOHAIM (KAK HA HUXKHUX PUCYHKAX), OHA

canraercs «yOuroft» u caumaercs ¢ gocku. Bans xouer npose- [5 o
¢t 06€e cBoM (BUIITKM C BePXHEH TOPU30HTANN JIOCKHU Ha HUYKHIO.
Mozxker au Cepéka eMy MOMeniaTh?

o o
[ ] o|®|0 [ ]
(©) (©)

Bagaua 5.4.10. (Typuup Apxumena — 2013.6) Bacs u Koug urpator B urpy:
3aKpAIUBAIOT KJIETKU KBajaparHoit mocku 4 X 4. Ilepseim xomur Bacs, 3arem
Kouns, 3arem cuoBa Bacst u tak jasee, 70 TeX 1Op, HOKa HE OKAXKETCS OKPa-
MIEHHBIM KaKOW-HUOYAh KBaapaT 2 X 2. KTo 3akpacuyi mOCIeaHIONn KIETKY B
TaKOM KBaJipare, TOT U Mpourpa. KTo U3 MaJIbdMKOB CMOYKET BLIUTPATh, KaK
Obl HU UIPAJT CONEPHUK !

Bagaga 5.4.11. («Maremaruyeckuii upasauuk» — 2014.7.6) Ha nocke 3anu-
canwl aBa yucaa: 2014 u 2015. Ilera n Baca xoaat o ouepean, naunnaer lers.
3a ouH X0, MOXKHO JIU0O:

® YMEHBIINUTDH OJHO U3 YUCEJI HA €r0 HEeHYJIeBYIO nudpPy Wik HA HEHYJIEBYIO

nudpy APyroro Gucia;
® DAa3EINTh OAHO W3 YNUCEN TIOMOJIAM, €CJIN OHO YETHOE.

BomurpsiBaer TOT, KTO MEPBBIM HAIUIIET OJHO3HAYHOE Ynca0. KTo n3 HUX MO-
JKET BBIMI'PATH, KaK Obl HU MI'PAJI COMEPHUK !

3agaua 5.4.12. (Typuup Apxumena — 2015.6) Usan—Ilapesuu u Komeii na-
U KOTesiék ¢ 12 moreramu mHommuamoM 1,2,3,4, ..., 12 tyrpukos. Ouu pe-
IITUJTH PA3AETUTh HAWJIEHHBIE JEHBIH 10 CJIEIYIONIUM IPABUIIAM.

1. Kowueit jocraér u3 Kouiesbka JBe MOHETbl (KaKue 1102KeJ1aeT) U 110Ka3bl-
BaeT ux Bany-llapeBuuy.

2. Usan perrtaer, CKOJIbKO U Kakux MoHeT oraarh Komero (oxHy, ABe wiu Hu
oznuoit). Bece moners, He nocrasuinecs Koieo, BO3BpaaOT B KOIIEIEK.

Ecsin cymma B Koliesibke He Kparta 3, TO Je1€xK 3akaHdupaercs, u Vlsan 3a-
OMpaeT BCe MOHETHI, KOTOPbIE OCTAJINChH B KOIeabke. Ecan cymma KpartHa 3,
TO IIPOIECC IOBTOPAETCH.

a) Moxer su VBan neiicrBoBarb Tak, 4ToObl HABEPHSKA HOJIYYUTb GOJIbILE
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nerer, dem Kormeii?

6) Ha kakyio HaubGOJIBIIYI0 CyMMY OH MOYKET DACCYMTHIBATH HE3ABUCUMO OT
urpnl Komes?

Bagaua 5.4.13. (Topouckas ycrHas mareMarndeckas oJuMnuaza s 6—7
kiaccos — 2014.7.6) Ilerss u Baca urpator na gocke pasmepom 7 X 7. Ouu
IO OYEpPEIN CTABAT B KJIETKU MOCKW Iudpbl OT 1 10 7 TaK, 9T00OBI HU B OTHON
CTPOKE U HU B OTHOM CTOJIOIIE HE OKA3AJIOCh OMUHAKOBBIX Iudp. [lepBbiM xoquT
Ilers. IlpourpesiBaeT TOT, KTO HE CMOXKET caenarhb Xoja. KTo u3 HUX cMOXKeT
BBIUIPATH, KAK Obl HU UI'PAJ COMEPHUK !

Bagaua 5.4.14. (Topoxuckas ycrHasg mMareMarndeckas oJuMmnuaza s 6—7
ksaccoB — 2009.7.6) Jlionoenom HasbiBaercs dhanTacTuYecKas maxmarHas (u-
rypa, KOTOPasi MOYKET XOIUTH KaK IMaXMaTHBIH KOPOJIh — Ha, COCETHIOI0 KJIETKY
0 BEPTUKAJIN WJIM TOPU30HTAJIN, HO HE MOXKET XOIUTh 10 JuaroHaju. /IBa Jjrro-
JI0ea CTOAT HA MPOTUBOIOJIOXKHBIX YTJIOBBIX MOJISIX IMTAXMATHON TOCKYA W Ha-
YUHAIOT XOJUTH 1O o4Yepenu. JIiomoesy, BCTaBIIEMy HA KJIETKY, T y2Ke CTOUT
JIPYTOit JTIOA0e T, pa3permaercs uM moobearb. KTo Koro ¢bect npu mpaBuibHOM
UI'pe U KaK €My HaJIO JlJisi 3TOr0 UIPATh?

Bagava 5.4.15. (Topouckas ycrHas mareMarudeckas oJuMmuuaia s 6—7
kacco — 2003.7.6) JIBoe UrpaloT B KPECTUKU-HOJUKU HA OECKOHEIHOM JIH-
cre kjaerdaroir Oymaru. [lobek1aer TOT, KTO MEPBLIM CYMEET TOCTABUTH MATH
OJIMHAKOBBIX 3HAYKOB MOAPsA] (II0 rOPU3OHTAJIM WM BepTuKasm). Jlokaxure,
YTO BTOPOH MOXKET UI'PATh TaK, YTOOLI HE IPOUTPATH.

Bagaua 5.4.16. (Topoxuckas ycrHas mMareMarndyeckas oJuMmnuaza i 6—7
kiaccoB — 2016.7.7) Byparuuno sbuioxkui na cros 2016 cuuvek u 1peioxKus
Apnekuny u IIbepo ceIrpaTh B Urpy, 6epst TIO OYEPean CIUYKU CO CTOaa: Ap-
JIEKMH MOYKET CBOMM XOmoM OparTh jmbo 5 crnudek, anbo 26, a IIbepo — ambo
9, nmubo 23. He moxkpasmiuch Havasa urpbl, byparuno ymén, a Korga OH Bep-
HyJICS, TAPTHUs y2Ke 3akoHumiack. Ha cTosie ocTamoch ABe COUYKH, & IPOUTPAT
TOT, KTO HE CMOT C/€JaTh OYePesHOil XOz. XOPOIIeHbKO MOAyMaB, ByparuHo
HOHSLT, KTO XOJMJI IIEPBbIM, U KTO BbiUrpas. BoisicHure 310 U Bbi!

Bagava 5.4.17. (Topouckas ycrHas mareMarudeckas oJuMuuaia s 6—7
kaccos — 2010.7.7) Touranson TleykuH He XOTEN OTIAABATH MOCBLIKY. Torma
MaTpoCKMH TPeIJIOKUI €My ChIFPATh B CJIEAYIONLYI0 UTDY: KaXKJIbIM XOJOM
Tleukun muIreT B CTPOKY CJI€Ba HAIPABO OYKBbI, MPOU3BOILHO depenys M u I,
oKa B CTPoOKe He Oymer Bcero 11 6ykB. MaTpockuH mocyie KazKIoro ero Xomia,
€CJId XO9eT, MeHsSeT MecTaMu JTI00bie 1Be OyKBbl. Ec/in B ©TOre OKarKeTcs, 9To
3AIUCAHHOE «CJIOBO» SIBJISIETCS TAJUHIPOMOM (TO €CTh OJMHAKOBO YUTAETCS
CJIEBA HAPABO W CIpaBa HajeBo), TO Ileukun orgaér mochuiky. CMoxKeT Ju
MaTpocKnH UrpaTh TakK, YTOOBI 00s3aTEIBHO HOJYYUTh ITOCHIIKY !
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3amaum g cCaMOCTOATEILHOTO PEHIeHUs

3amada 5.9. Ha nocke pazmepom 8 X 8 nBoe 1o ouepeu 3aKPaIinBaoT KIeTKI
TaK, YTOOBI HE LOABJIAJIOCH 3AKPAIIEHHBIX YIOJIKOB U3 TPEX KJeToK. [Ipourpsr-
BAET TOT, KTO HE MOYKET CIeJIaTh X0 KTO BhIMrphIBAET MpHu MPaBUILHOM urpe?

Bapmaua 5.10. (Kpyxok mamoro mexmara — 2012/2013.Urpsr1.5) JIBoe urpa-
0T B CJIEAYIONLYI0 urpy. Kaskapiit urpok mo oyepeau Bbraepkusaer 9 guces (1o
cBoeMy BbIGODPY) U3 nocienosarenbaoctu 1,2, ..., 100, 101. ITocie onunnaa-
TH TAKWX BBIYEPKUBAHUI OocTaHyTCsd 2 gncia. [lepBoMy UIPOKY MPHUCYKIATCS
CTOJIBKO OYKOB, KAKOBA PA3HUIIA MEXK/y ITUMU OCTABIIUMEC ducjaamu. Jloka-
3aTh, YTO MEPBBIA UTPOK BCETIA CMOYKET HAOpaTh MO Kpaiineit Mepe 55 0UKOB,
KakK Obl HU UIPAJI BTOPOIA.

3amaga 5.11. /lana miuTka 1mokosaga pasmepom 6 Ha 12 mosek. BobOpsr
Isomo v Bacuiuii permwim ChIrpaTh B CJAEAYIONIYIO UTPY: MOXKHO B3SThb JIIO-
00i1 TPSIMOYTOMBHBIM KYCOK U PA3JIOMATh €ro M0 JUHUK PAa3/IeIa JT0JIeK HA IBa
MEHBIIHX [PAMOYTOJIbHBIX KycKa. [lomydenubie Kycku ecrb Hesb3s! [Ipourpor-
BaeT TOT, KTO HE MOXKET CJeJIaTh XO/I, 4 BbIUI'PABIIMI B JIAHHON UI'PE MOy YUuT
BEChH ITOKOIAT. BOOPBI OUeHB JTI00SIT 99-TIPOIEHTHBIIN MOKOJIAI U OYEHb XOTSIT
BeIrpaTh. KTO BHIMTPHIBAET MpHU MPABWIBHONW UTpe, ecau Bacuawuit ycrymumia
npaso nepsoro xoza Iliomo?
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5 IIpuanmn kpaitHero

Marepuana ajg pa3zdopa Ha 3aHATAN

Hazpanne mpuHnuma «KpaiHero» rOBOPUT CaMO 3a cebs — 7Tl PEIIeHns 3a,/1a-
UM HY>KHO HAWTHU W PACCMOTPETH HEKOTOPHIH «KpaiiHuity 00beKT. UTO 3HAUUT
«Kpaiiuuii»? 9TOT TePMUH MOKET HEMHOTO COMBATH C TOJKY, OCOOEHHO eC/iu
3TO — 3aj/[a4a Ha YUCIa, a He reoMeTpudeckas 3ajada. «Kpaitamity — 310
OOBIIHO HAMOOJbIIee WM HANMEHBIIEEe YHCII0, BBIPAXKAIOIIEe KaKOe-TO CBOM-
CTBO, IPHUCYTCTBYIOIIEE B 3aJade. ITO MOXKET ObITh, HAIIPUMED, HAUOOJIbIIEe
paccrodanue MexKJly TO4YKaMu, €CJIh JaHO MHO2KECTBO TOYEK; HauMEHbIad N3
MJIOMIA e TPEYrOJbHUKOB, HANMEHBIHH YTOJI U TOMY TOI00HOE.

3amadga 5.5.1. Umeercsa 11 rupek Becom B 1,2, ..., 11 rpammos. Ilats u3 Hux
— OpOH30BbBIE, AT — cepeOpsHble U OaHA 30j0Tasi. Bce GpOH30BBIE BMeECTE
BECAT MEHbIIE, YeM Bce cepebpsiabie, Ha 30 rpaMmoB. CKOJIBKO BECHT 30J10Tasd
rupbka’

Pewenue. Paznoctsb B Bece naTu caMbIX TszKENbIX rupek (11+104+9+8+7 =
45) u usaTu cambix s€rkux (1 42+ 3+ 4+ 5 = 15) kax pa3 pasua 30 rpam-
MaM, 3HAYUT, pa3Hua B 30 rpaMMOB MOXKET ObITh JOCTUTHYTA €JHHCTBEHHBIM
00pa3oM, a, 3HAYNT, 30JI0Tasg TUPhKa — OCTABINAACHA, IMECTUIPAMMOBA. O

3amayva 5.5.2. Ha OGeckomedHOil maxMaTHON MOCKE OY€Hb CTPAHHBIN CTaperr
Pamaract pemma pacmoOXUTh 9UCIA, TPUUEM TaKUM 00pa30M, YTO KarKIoe
ABJISIETCS CPETHUM apu(PMETHIECKAM COCEIHUX 0 CTOPOHAM KJIETKH UETHIPEX
qnces. JlokaxkuTe, 9TO BCE YMCJIa PABHBI MEXKTy COOOMA.

Pewenue. B manHoM ciiydae mMeeM COBMEIEHUE TIPUHITAIIA, KPAWHEr0 M YnC-
JIOBBIX HepaBeHCTB. PaccMorpum camoe GobInioe w3 3amncanabix Pararacrom
qucesl § (€cju UX HECKOJIbKO — BO3bMEM Jitoboe u3 Hux). Ilycrb oHo rpanugut
10 CTOPOHAM KJIETOK C 9HCIaMH a, b, ¢, d, mpuaém s > a, s > b, s > ¢, s > d.
Ho o ycaosuto

a+b+c+d

s:f:éls:a—i—b—i—c—&—d.

Ecan xots 661 0IHO W3 HEpaBEHCTB BHINME OLIIO OBl cTpormM, To Pamaract
mostyant Obt 4s > a + b + ¢ + d, aro mporuBopednt yciaoBun. OTCoga nMeem
s =a=b=c=d. AHajOoruaHo paccyKias, IPUXOINM K TOMY, UYTO BCE UUCIIA
y Pamaracra — ommHakoBbIe. O

3amadga 5.5.3. /lokazarh, 9T0 mpu JI0O0M HATYPAJIBHOM 7, YUCIIO
1 1

1
I+-4>+.. . 4=
gttt
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HE ABJIAETCA IIEJIbIM.

Pewenue. lannas 3amada KazKeTcsa 3aJadeil HA TEOPHUIO THCEN, 9TO SABJISIETCS
npaBoii. E€ MOKHO OTHECTH K MOAPA3AeTy «IPUHITUI KPARHErO B TEOPUU M-
cen». Boibepem cpemau dmcen or 1 10 n HaMOOMBIINYIO CTEIEHb ABOHKH, MyCTh
310 2F. Torma cpemu ocraBiuxcsa ducest 6ObIIe HET AETANINXCA Ha, 2k — coe-
nyiomiee uncio, aensmeecsa ua 2F aro 281 u omo yixe Gombie n, Tak Kax
MBI paCCMaTpHUBaJIA HaI/I60.HbHIyIO CTEIIEHb rZLBOI‘/JIKI/I. 3Ha‘II/IT, BCe€ OCTaBIINECA
qucia or 1 10 n JensdTcsd MAaKCUMyM Ha k — 1 cTemeHb ABONKH.

IIpuBeém uncia K 00mMEMy 3HAMEHATETI0 — HAUMEHBITEMY OOIIEMY KPATHOMY

quces ot 1 70 n. Torga 3HaMeHATeNb MOy IUBITIECsT IPOOU OYIEeT YUCIOM BUIA

x-2% e x — meudrnoe uncio. B uncaurene 6yner cymma n— 1 uéTHOrO UHCIA
1

7 HEYETHOTO YUCJIA T, KOTOPOe JTaéT CraraeMoe ok 3HAYWT, YUCIUTETH OyIeT
HedéTHbIM. Ho HEeIETHOE InCIO HEe MOXKET AeTUTHCA HA 9ETHOE, II0ITOMY JAPO0D

HE MO2KET OKa3aTbCdA LEeJIbIM 4YMCJIOM.

Kak B 9T0if 3a7a9e q0ra1aThCs, YTO PACCMATPUBATD HY2KHO HAMOOJIBIIIYIO CTE-
nerb ABoiiku? B 3amade uaér pedb 0 IETUMOCTH, W TPUBEJEHHE K OOIIEMY
3HAMEHATEJIIO0 SABJISeTCH PAa3yMHbIM X0/10M. llocMOTpeB yacTHbIe Cirydaum [is
HEOOJIbIUINX 7, MOKHO YBUETD, 9TO B YACJIUATEIIE [IOJLy9al0TCH BCE YETHBIE CII1a-
raeMble, KpOMe OJTHOTO — TOT0, KOTOPOEe MOJYyYUIOCh U3 CTeNmeHn IBoWKmM. [

3agaua 5.5.4. (O6bequuéHHas MEKBY30BCKas MaTEMATUIECKasa OTUMITHAIA
mkobHUKOB — 2015-2016, 3azaga 9) Pepepanus CHOPTUBHON GOPHOBI MpH-
CBOMJIA KaXKJIOMY y9YaCTHUKY COPEBHOBAHUSA KBaJIM(PUKAIMOHHBIH HOMED. 13-
BECTHO, 9TO BO BCTPedax O0PIOB, KBAIM(MDUKAIINOHHBIE HOMEPA KOTOPBIX OTJIH-
qaiorcs OoJiee, 9eM HA 2 HOMEpa, BCeraa modexkaer 60per ¢ MEHbIINM HOMe-
pom. Typuup st 256 6GOPIOB MPOBOAUTCS MO OJTUMITHICKON CUCTEME: B HAYAJIE
KaXKJIOrO JHsI OOMIBI PAa30MBAIOTCS HA TAPBI, TPOUTPABIIHI BHIOBIBAET U3 CO-
peBHoBanuii (Huuybux He ObiBaer). Kakoil HaubGosbinuii KBajuduKaMOHHbII
HOMED MOXKET UMeTh MOOeIUTeNb !

Pewenue. 3amerum, 9410 GOper] ¢ HOMEPOM k MOXKET IIPOUIrPATh TOJIBKO BOPILY
¢ HOMepOM He 6obITie, YeM k + 2, TT03TOMY TIOCTe KaxXK/I0T0 Typa HAWMMEHBITIHH
HOMED He MOXKET YBeJIWIUThCs OOJIbINe, deM Ha 2 Homepa. Ha typrupe ¢ 256
ydqacTHEKaMu 8 Typos (256 = 2%), a mocsie KasKI0To Typa KOIMHYecTBO ydacT-
HUKOB YMEHbBIIIAETCs B [[BA Pa3a), CJEeI0BATEIbHO, HOMED M00euTesis Ty PHUPA
He mpeBocxomuT 142 -8 = 17.

IIpeamonoxxum, aTo Gopern, ¢ HoMepoM 17 moxker mobenuTh. Torma B mepBOM
Type [OJI?KHBI BBIOBITH DOPIIBI ¢ HOMEpaMu 1 u 2. DTO BO3MOXKHO TOJBKO €C-
s 6oper;, ¢ HOMepoMm 1 mpowurpas 6opiy ¢ HOMepoMm 3, a Ooperr ¢ HOMEPOM 2
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npourpaJj Oopiy ¢ HoMepoMm 4. 3HAUYUT, MOCJE TEPBOTO TYpa OOPIIBI C HOME-
pamu 3 u 4 ocTaHyTCsd. AHAJIOTUYHO, TIOC/IE BTOPOTO TYPa OCTAHYTCS OOPIIHI
¢ HOMepamu b u 6, moce TpeTbero — 7 u 8, ..., mocae ceagpbMoro — 15 u 16.
3HauuT B mocjeaHeM, (pUHATBHOM, OO0 BCTpeTaTcs 6opibl ¢ HomMepamu 15 u
16. IIporuBopeune c npeanosoKeHueM, 910 doperr ¢ HoMepoMm 17 moxker 1mobe-
auTh. OTCIoma sKe MbI BUIWM, 9TO OOpeIr moa HomMepoMm 16 B dpuHAILHOM 60€
MOGEIUTH MOYKET. O

3amadga 5.5.5. /lokaxkure, uTo cymecryer 100 moapsiI uaymuX YUCET, CPEIN
KOTOPBIX POBHO 7 MPOCTHIX.

Pewenue. Herpyauo mousts, uTo cpeau nepBbix 100 HATYPAIBHBIX IUCENT €CTh
6osibiiie 7 IPOCTHIX.

Jlerko mpuBecTH mpuMep n3 JI000r0 HAMEPE 33[aHHOTO YNCIA UAYIIUX MOJ-
psan coctaBubIX uncen. Hampumep, Bor 100 moapsam uaymmx COCTABHBIX UUCET:
101! 4+ 2, 101! + 3,...,101! + 101. ITepBoe u3 HUX JAenuTcs HA 2, BTOpoe Ha 3,
..., nocaegnee — Ha 101.

Bynem «aBurath» psag w3 100 gmces BIpaBoO MO YHUCIOBOU OCHU: TIPH 3TOM OJ-
HO 49MC/IO yOepércs cjeBa, W OFHO J00aBWTCs crpasa. llpm TakoMm mporecce
KOJTMIECTBO COCTABHBIX UMCE MOXKET M3MEHHThCI MakcuMmMyM Ha 1. Bragase
LPOCTBIX 4KCes ObLIO DosblIe 7, a B KOHIE uX craio 0. 3HAYUT, B CUJLY JIHC-
KPETHOW HEeNpepbhIBHOCTH, CYIIECTBYeT HEKOTOPHI MOMEHT BpEMEHM, B KOTO-
PBIif TPOCTBIX YMUCESI POBHO 7, YTO W TPeOOBAJIOCH JTOKA3ATh. O

Paccmorpum mpuMeHeHre JaHHOTO METO/IA B 33/a9aX, CBA3AHHBIX C TEOMETPH-
9eCKUMHU (PUTYPAMH.

Bagaga 5.5.6. (Pozenrans A.JI. IIpasuio kpaiinero//Ksant, Ne9 (1988)) Ha
HPAMOIT 33JaHO MHOZKECTBO TO4YeK M Takoe, 9To Kaxk/gas TodKa u3 M ABisercs
CEPEAMHON OTPE3KA, COEAUHAIOMEro ase aApyrue rouku u3 M. Jokaxure, 410
MHOKeCTBO M GecKOHETHO.

Pewenue. IlepBorii crtocob. B manmoit 3amade moOMUMO TIPUBEAEHHOTO BHIIITE
MPWHITAITA, KPAWHEro MOHAI00UTCS MEeTO I, OT IPOTUBHOTO. [Ipeamonoxum, 910
mHO)kecTBO M koHewdHo. Torma Ha MPsSMOl MOXKHO BBIAETATL KPaWHHE TOU-
ku. OJHAKO OHM HE MOLYT JieXKaTbh LI0CEPeIuHe KaKOro-jubo orpeska. JanHoe
TIPOTUBOPEYNE TIOITBEPK/IAET CIIPABETUBOCTH JOKA3BIBAEMOTO CYZKICHUS.

Bropoii crmocob. PaccmorpuyM Bee ATMHBI OTPE3KOB MEXKIy TOUYKaMu u3 M.
Boibepem orpesok AB naumbonbiieit qimuabl. QO4deBuHO, 9TO BHE oTpe3ka AB
6oJibiie Her Todek. Ho rorga uu A, Hu B He MOryT ObITb CepeluHaAMU KaKHX-
b0 orpe3koB. IIporuBopeune. O
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Bagaua 5.5.7. (caiit problems.ru, 3amaga 35135) Ha miockoctu cunum u
KPACHBIM IIBETOM OKPAIIEHO HECKOJHKO TOUEK TaK, YTO HUKAKWE TPH TOUKH
OJIHOIO [IBETA He JIeXKAT Ha OJHON NpsAMOil (TOYEK KayK/IOrO LBeTa He MEHbIIE
Tpéx). Jokaxkure, 4TO KAKME-TO TPHU TOYKH OJHOIO LBETa 00Pa3yIoT TPEyroJib-
HUK, Ha TPEX CTOPOHAX KOTOPOIO JIEXKUT He 0oJiee IByX TOYEK APYroro LBera.

Pewenue. Paccmorpum Tpeyronbank A BC HamMmeHbIe mIomaam, y KOTOpo-
IO BCE BEPINWHBI OMHOTO I[BETA — HE yMaJiAgsa OOIHOCTH MOYKHO CIYUTATH, 9TO
oHU KpacHbie. JIoKaykeM, 9T0 TaKOil TPeyroabHUK SABJIsSeTCs UCKOMbIM. [Ipen-
[TOJIOXKUM IIPOTHBHOE: TOT/IA HA €r0 CTOPOHAX JIeXKAT XOTs Obl 3 CHHUX TOYKH.
Bo3moxkubL J1Ba ciydas: KaXKjas CHHsIS TOYKA JIEXKUAT HA CBOEH CTOPOHE WJIH
Ha OHOI CTOpOHE JIeYKAT /IBe CHHNE TOUKM W enié oJHa — Ha JAPYTroil CTOpOHe.
B obGoux ciayvasx (Ha pUCYHKE HUXKE) MJIONA/b TPEYTOJbHUKA C BEPUIMHAMU
B CHHUX TOYKaX Oy/eT MeHbIIe IO Iu Tpeyrojbuuka ABC, 4ero He MOXKeT
ObITh: TpeyroabHuK ABC uMeer HAMMEHBITYTO TIOMAIb CPEIUA OJHOIBETHBIX
TPEyTrOIbLHUKOB. [loIydeHHOE IPOTUBOPEYNE 3aBEPIIAET JOKA3ATEIbCTBO 313~
qu.

A(k) c C(k) A(k) C(k)
O

IIpuBeném namocienok 3ajady, KOTOPas MPEIHA3HAYEHA [JIsl IIKOJbHUKOB
craplile CeJbMOIo Kjacca.

3aga4da 5.5.8. Xo66ursr [Ilupa ovens Jgi004T XOAUTh APYT K APYTrYy B IOCTH,
HO He JII00AT, KOT/Ia KTO-TO Yy»KOH XOIUT TO X oropomy. s 3Toro 3emJs B
ITupe monesnena Takum 0OpPa30OM, UTO KarKJble JIBa YIACTKA CONPUKACAITCS
Ipyr ¢ apyroM (Kak MUHMMYM, B OJHOMH TOuke). Buib6o periusi HaiiTu Takoi
UPSMOJIMHENHBI MapIIPYT, KOTOPBIA 1POX0oaus Obl Yepe3 Bce BiazieHus (T.e.
umeJ1 6bl Co BceMu oropoamu Xors 6bl ozHy 00y 1ouky). Cmoxer ju o 910
caenarn? (Oropox xob6uTa umeer GopMmy He 00A3ATENTHHO BBITYKJIOTO MHOTO-
YTOJIbHUKA, TPHIEM MOXKHO CYMTATh, YTO BCE OrOPObI PACIIOJIOKEHBI B OTHOM
IJIOCKOCTH. )
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Pewenue. PaccMoTpum mpaMoanHeiinyio 1opory, mpoxoadntyio B [IIupe, cipo-
enupyeM Ha He€ BCe OTOPO/IbI-MHOTOYTOJILHUKH U 331a UM Ha, Hell HalpaBJIeHne
seBo-ipaBo. Ha mopore mosydnm HECKOTBKO OTPE3KOB, JTI00bIE JBA W3 KOTOPBIX
uMeroT 001yio TO4YKy. V3 JIeBbIX KOHIIOB 3TUX OTPE3KOB BO3bMEM CAMBIH MPa-
Borit. [losydennas rakum 0O6pa3oOM TOYKA IPUHAJIEZKUAT BCEM OTPE3KAM, I0-
9TOMY MCKOMBIH Bujibb0 mMyTh — 3TO MPOBEIEHHBIN Uepe3 HeE MePIeHIUKYISID
K JIopore, U OH TPOUAET depe3 BCe JIAHHBIE OTOPObI-MHOTOYTOJTbHUKH. O

3amaBaJIbHUK

Bagava 5.5.9. (lopoxckas ycrHas mMaremarwdeckas oiuMmiuana s 6—7
kyaccoB — 2008.6.3) Jasubim—uasuo crpanoii Tapuueil upasui uaps druanp.
YT00bl TAPHUHUIIBI TTOMEHBINE PACCYXK AT, OH MPUIYMAJ [Jisi HAX MPOCTON
sa3bIk. Ero amdasur cocrosii Bcero m3 mectu Oyks: A, VI, H, P, T, 4, uo
HOPSIOK UX OTJIUYAJICS OT IPUHATOrO B PYCCKOM si3bIKe. CJI0BaMU 3TOrO S3bl-
Ka ObLIM BCE [IOC/IeI0BATEILHOCTH, UCIOJIb3YIONINEe KaXKAyI0 U3 3THX OYKB II0
OJIHOMY pa3y.

Sruanp m3ma MONHBIA CJIOBAph HOBOrO sA3bIKa. B coorBercTBuu ¢ ajdabu-
TOM TIEPBBIM CJIOBOM CJIOBaps okazanochk «Tapuus». Kakoe cmoBo crnemoaso
B cjoBape 3a uMmeHeM Zruanp?

Bazgaga 5.5.10. («Maremaruueckuii npasunuky — 2000.7.5) B pepumnax Ky-
6a ABCDEFGH paccraBiieHbl HATYpAJIbHbIE YHUCIA TAK, 9TO YUCIA B COCEJI-
Hux (110 pebpy) BepIIMHAX OTIMYAIOTCs HE Oojiee YeM Ha equnuily. JJoKaKkure,
9TO 00S3aTENBLHO HAWIyTCA BE TUAMETPAIBHO MPOTUBOIOJIOKHbIE BEPITHHBI,
4KCIIa B KOTOPBIX OTindaiorcs He 6osee yem na exaunuity. (Ilaper quamerpasib-
HO LIPOTUBONOJIOKHBIX Bepuud Kyba: Au G, Bu H, Cu E, Du F.)

F
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Bagaua 5.5.11. (Topojckas ycrHag mMareMarudeckas OJuUMIuaza s 6—7
kiacco — 2008.7.7) Aprém kosuiekuuonupyer MoHerbl. B ero kosuiekuuu 27
MOHET, IPUIEM BCE OHU UMEIOT PA3JIMIHBIH JUAMETD, PA3IUIHYIO MACCY U ObLIH
BRIMYIIEHBI B pasHbie rofbl. Kaxkmas MoHeTa XpaHUTCS B OTAEIHHOM CITHYEY-
HOM KOpOOKe. MoxkeT jin ApTEM CJIOKUTH U3 3TUX KOPOOKOB MapaJijiesIenurie,n
3 x 3 x 3 Tak, 9To0bI JiI00ass MOHETa ObLIA JIerde MOHETDI, HAXOISAIIEHCS oI
Hell, MeHbIIIe MOHETHI CIIPABA OT HeE U JPEBHEE TOU, KOTOpas HAXOIUTCS MePe/T
Heii?
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3agaua 5.5.12. (Topojckas ycTHasg MaTeMaTudecKas OJUMIUALa Ijid 6—7
kiaccoB — 2013.6.9) B kyacce 27 yuenukon. Kaxkablii 13 HUX 3aHUMAETCs HE
6oslee YeM B JBYX KPYKKaX, MPUIEM JJId JIOOBIX [IBYX YYE€HUKOB CYIIECTBY-
€T KPY?KOK, B KOTOPDOM OHHM 3aHMMAiOTCs BMecre. Jlokaxkure, 910 HAWAETCs
KPYZKOK, B KOTOPOM 3aHUMAIOTCA He MeHee 18 y4eHUKOB.

Bagaua 5.5.13. (Topoxckas ycrHasg mMareMarudyeckas oJuMmnuaza s 6—7
kyaccoB — 2013.7.9) Kazkaplit u3 y4eHHKOB K/lacca 3aHHEMAaeTcs He 0oJiee 4eM
B JIByX KPY2KKaxX, IPU4IEM Jijist JiF00OII IIapbl yYEHUKOB CYIIEeCTBYeT KPY’KOK, B
KOTOPOM OHU 3aHHMAIOTCS BMecTe. JIOKasKuTe, 4TO HAWJIETCA KPYKOK, B KOTO-
POM 3aHUMAaeTCd He MeHee JABYX TpeTell BCero KJacca.

Bamadva 5.5.14. (Topojckasi ycrHasi MaremMaTuveckasi OJMMIuana Jjsi 6—7
kimaccos — 2011.7.9) Kommbiorepnt Nel, Ne2, Ne3 ... Ne100 coequHeHbI B KOJIb-
10 (IepBbIil CO BTOPBIM, BTOPOil ¢ TPETHUM, ..., COTbIA C HEPBbIM). XaKepbl
noarorosunu 100 BUPycoOB, 3aHYyMEPOBAIN WX, U B PA3IUIHOE BpeMs B ITPOU3-
BOJIBHOM TIOPSIIKE 3aIyCKAIOT KaXK/bIi BAPYC HA KOMIIHIOTED, MMEIOIIHi TOT
2ke Homep. Eciu Bupyc nomnajaer Ha He3aparKEeHHbIN KOMIIBIOTED, TO OH 3apa-
KAET €r0 U MEPEXOIUT Ha, CAEAYIONINI B MU KOMIBIOTEP C OGIBITNM HOMEPOM
JI0 TeX TIOp, MOKA He TIONANET Ha YiKe 3apParKEHHBIH KOMILIOTED (C KOMIbIOTE-
pa Ne100 Bupyc nepexoaut Ha KoMibioTep Nel). Torma Bupyc norubaer, a 3ToT
KOMIIHIOTED BOCCTaHaBIuBaeTcs. Hu Ha 0uH KOMIIBIOTED J[Ba BUPYCA OIHOBPE-
MeHHO He nmonafanT. CKOJIbKO KOMIBIOTEPOB OYIeT 3aparKeHO IOCJe TOr0 KaK
Bce 100 BupycOB coBepInar aTaxky?

3agaumn g cCaMOCTOATEILHOTO PEHIeHUs

Bagava 5.12. (H.X. Araxanos) Hokaxure, 4ro uucia or 1 g0 16 mMoxkHO
3aMMCATh B CTPOKY, HO HEJIb3sl 3aTMCAThH 1O KPYTY TaK, 9TOOBI CyMMa, KarK IbIX
JIBYX COCEIHMX YMCEN ObLIa KBAIPATOM HATYPAIHLHOTO YHCIIA.

3amaya 5.13. Ha BoicTaBKe BCTPETUIINCH XYIOXKHUKH, 9aCTh KOTOPBIX JIHTHO
3HAKOMA, JIPYT C APYTOM. BBISCHUIOCH, 9TO /TI00BIE IBa U3 HUX, UMEIOIINE PaB-
HOE YMCJIO 3HAKOMBIX, HE UMEIOT 00X 3HAKOMBIX. JloKa3ars, 9T0 HAMAETCs
XYAOKHUAK, 3HAKOMBIII POBHO C OJHUM W3 MOCETHUTENENl BHICTABKH.

Bapgaua 5.14. (A. 4. Pozenrans) Ha miockocTn 3a1aHO MHOXKECTBO To4Yek M
TaKoe, 9TO KaxKJiasi Touka u3 M saBjsercs cepenHOi O0Tpe3Ka, COeTUHSAIOIIETO
nse apyrue Todku u3 M. Jlokaxkure, 9T0 MHOKECTBO M GECKOHETHO.

3amaua 5.15. Mosker ju OUeHb CTPAaHHBIA cTapern Pamgaract HapucoBaTh Ha,
qucte Oymaru 2018 OTpPE3KOB TakK, 4TOOBI KOHITHI KAXKJOTO OTPE3KA, JIEXKAJN
BHYTDHM KaKUX-TO ABYX Apyrux orpe3kos? (['panudnble TOYKM OTpE3Ka HE siB-
JISIOTCsl BHY TDEHHUMHU. )
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3amaga 5.16. Yersipe maxmaructa w3 BoOpsuanun u 7 WHOCTPAHHBIX IMTAX-
MaTHCTOB WTPAJIU B KPYTOBOM TYPHUPE, I'7Ie KAXKIBIH UTPAJ C KAXKIBIM IO JBE
naprtuu. [lobegurens mapTuu MOJYyYas OJHO OYKO, MPOUTPABIIANA — HOJb, &
3a HAYBIO JABAJIUCH MOJI-09Ka KaxKaoMy. Bece yuacTauku Habpasm pa3aumdHoe
KOJINYECTBO OYKOB, IPUYEM CyMMa BCEX OYKOB DOOPSH/ICKHAX MIAXMaTUCTOB
OKa3aJj1ach paBHA CYMMe BCEX OYKOB MWHOCTPAHHBIX TMTAaXMaTHCTOB. /lokaxKuTe,
9TO B TPOWKE MPU3EPOB ObLT XOTsA Obl 0uH BoOpsHaerr.
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6 Iloanbrii mepedbop

Marepuana ajg pa3zdopa Ha 3aHATAN

CroyibKuMHE CIIOCODAME MOYXKHO BBIOpATh TpHU si00Ka u3 Kop3uubl! CKOJIBKO
MMEeeTCsl BAPUAHTOB IKOJILHOTO pachnucanus?! Takoro poma BOMpOCaMU 3aHW-
MaeTcss KOMOWHATOPWKA, KOTOPYIO MBI MOAPOOHEe TPOHIEM B CeIbMOil TIIaBe.
B koMOMHATOPHBIX 3a7a9ax HAC OOBIYHO WHTEPECYET, CKOJIBKO KOMOWHAITHIA,
YIOBJIETBOPSIONIAX TEM HJIM WHBIM YCJIOBHUSM, MOXKHO COCTABUTDH W3 3aJAHHOTO
KOHEYIHOTO HAbOpa 00HEKTOB.

B mpocreiimux ciiydasx Mbl MOYKEM MPOCTO BBIMHCATH BCE HYKHBIE HAM KOM-
Ownaruu u moacanTaTh nxX. OTHAKO BHIMUCHIBAHUE HU B KOEM CJIy9Iae HE TOJIAK-
HO ObITh OeccucremubiM! IIprMepbl IpaBUILHOIO 1mepedopa — BBLIIUCHIBAHLE
YHUCeJ 10 BO3PACTAHWIO WJIHM CJIOB B ai(paBUTHOM TOPSJIKE; MPU TAKOM Iepe-
60ope HU OJMH BAPUAHT HE YCKOJB3HET OT HAC H, C JPYroil CTOPOHbBI, Oymer
HCKJIIOYEHA BO3MOXKHOCTH MOBTOPEHUsI BAPWAHTOB. BayKHO: ec/iv BBHI perrae-
Te KOMOMHATOPHYIO 337a49y W MbITAETECH OMPEIE/INTh, HAPUMED, KOJUIECTBO
C1I0CcOO0B pacCTaBHUTH JieTeill B KJAcCe B IIEPEHTy 1epebopoM, TO, /1arKe ecju
BBI YIIYCTHTE POBHO OJMH CIydYail U3 MUJUIMOHA, BBI MOJYYUTE 33 BCIO 3a7a9y
0 6asios. Ilosromy HuKOrja He mbITaiiTeCch HEepPeOUPATh BAPUAHTHI, €CJIA BbI
y7Ke TOmpo0OBAIN JAHHBIN METO U yOeIUINCh, YTO BAPUAHTOB OyIeT OOJIbIe,
9eM, K MPUMepY, YMECTUTCS Ha, OJHY CTPAHWUILY.

3amaga 5.6.1. CKOJIBKO [IBY3HAYHBIX UYHCEJ MOXKHO COCTABUTH W3 (P
1,2,37

Pewenue. BoimucbiBaeM 49mcia B MOPSIIKE BO3PACTAHUSI:
11,12,13,21, 22, 23,31, 32, 33.

Bceero monyuunnocs 9 gucedt. O

3agaya 5.6.2. K zaBrpamneMy JHIO HY2KHO CJI€JIATh MATEMATHAKY, PYCCKHI 1
reorpaduio (B Kakoil mocjienoBareIbHOCTH — 0e3pa3audno). CKOJbKUMU CII0-
cobaMu MOXKHO MPUTOTOBUTH HA, 3aBTPA YPOKU?!

Pewenue. 3akonupyem Hamu npeamerbl OykBamu: M — maremaruka, P —
pycckuit, I' — reorpadmusa. Torma, nanpumep, MPT — 310 BapuanT, KOrma Mbl
CHAYaJIa JeJIaeM MaTEeMATUKY, IOTOM — PyCCKuil, morom — reorpaduio. Boim-
meM BapuaHThl B andasurHom nopsaake: TMP, 'PM, MT'P, MPT', PT'M,
PMT'. Ilonyunnochk 6 BapmanToB. VTak, ypoku Ha 3aBTpa MOYKHO CHEIATh
IIIECThIO CIIOCOOAMU. O
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3amada 5.6.3. CKOIBKUME CIOCODAMU MOYKHO BBLIOXKWUTD B P/l IBA KPACHBIX
u aBa cuuux mapuka?! [Ilapuku He OTIMYAI0TCS HIYEM, KPOME IIBETA.

Pewenue. Bynem obo3nagars Kpacubrii mapuk Oyksoio K, a cuamit — C.
Boimmumem Bapuantsr B andasurHoM mnopsiake: KKCC, KCKC, KCCK,
CKKC, CKCK, CCKK. Uroro 6 BapuanTos. O

3amaya 5.6.4. B marazune npogaérca 6emas, uépHas u 3eméHasd TKaHb. Hyx-
HO KYTIHUTH TKAHb JBYX PA3JUYHBIX I[BETOB. /I3 KAKOTO YHC/Ia BADUAHTOB MPU-
XOIUTCS BHIOUPATH?

Pewenue. Becero 3 Bapuanra: Gemasi w dépHasi, Oejas u 3ejéHasd, 4€pHAS U
3es1éHas. O

Bagaua 5.6.5. 3ajgaua Jleonapaa Ditnepa (wnu 3ama4a o Gecnopsiakax, Xopo-
10 U3BECTHAS. B KOMOMHATODUKE, KOTOpas Oy/IeT MpeJCTaBIeHa B IIOC/IETHeH
riase). YeTBepo TOCIo MpU BXOJE B PECTOPAH OTAAIU MIBEHIAPY CBOM IILJIf-
MBI, & MPU BBIXOAE MOJIydmin uX 00parHo. CKOIBKO CYIIECTBYET BAPUAHTOB,
MPY KOTOPBIX KAXKIBINA M3 HUX MTOJIYYUT UYKYIO MLIATY 7

Pewenue. TIpormymepyem namux rocmoz ot 1 10 4. Kombunarmto Bebopa s
OymeMm 0003HAYATH CieayomuM obpasom: mudpa Oyaer 0603HATATH MPUHA-
JIEXKHOCTD B3SITOM TILIATBI, 8 €8 TOPSIIKOBBIM HOMED — YeJIOBEKA, €€ B3SIBIIETO.
Brormumiiem Bce BO3MOXKHBIE BAPUAHTHI B MOPSIIKE BO3PACTAHUS TUCE:

2143,2341,2413, 3142, 3412, 3421, 4123, 4312, 4321.

Wroro — 9 BapuanToB. O

3amaua 5.6.6. CrkonbKuUME CIOCOOAMU MOXKHO PACCTABATH TPU PA3HBIX [IBET-
Ka B JIB€ Ba3bI!

Pewenue. Obo3naunm Hamm nperku 3a 1, 2 u 3. Ciesa o1 3ausToii Oyuer ojHa
Ba3a, CIpaBa Ipyras:

auvero, 123;1,23;2,13;3,12;12,3;13,2; 23, 1; 123, uuyero.

Wroro — 8 BapuaHTOB. O

Ilepebopibre METOIBI MOTYT OBITH HUCIOTH30BAHBI HE TOJIBKO B KOMOMHATOPHKE,
HAIIPUMED, PaHee B JTAHHOM Pa3/iejie IPU PEIIeHn: 33139 HA JIOTUKY MbI HHO-
T3 pa30UBajIM MyTh PEINeHnst Ha, 2 WJIN HECKOJIHKO BETBEH — TO TOXKE MOKHO
HA3BIBATH TOJIHBIM EPEOOPOM, €CJIU BbI PACCMOTPEIN BCE BO3MOXKHBIE BETBH.
Hampuwmep, tak: paccmorpum Bacio. Baca moxkeT ObITh JIZKEIOM, XHTPEIOM
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WA PBITAapeM, pa3o0béM JasibHellee pemnenne Ha, 3 BO3MOXKHBIX cydas. Fc-
JI KaKyIO-TO W3 BETBEH BBl yKa3aJju, HO HE PACCMOTPENH IEJIUKOM, DEIIEeHIe
nepecTaér ObITb IOJHBIM U MOMKET ObITh OIEHEHO, OISTh K€, TOJIbKO HYJIEM
6aJLIoB.

Taxxke, K IpUMEPY, METOIBI IOJTHOTO MepedOPa AKTUBHO WCIOIL3YIOTCS B WH-
dopmaTuke u CMEXHBIX HayKax. Hampumep, mudp CIUTaeTCst KPUITOCTOM-
KHM, €CJIH He CYIIEeCTBYeT METO/a <«B3JIOMay CYIIECTBEHHO Oojiee OGbICTPOro,
9eM TOJTHBIA mepebop Bcex Kiaodeil mudpoBanus. TakKe B COBpeMEHHON Ma-
TeMaTuKe U MHMOPMATHKE JI0 CUX [OP CYIIECTBYeT OOJIBINON KIACC 33429, KO-
TOPBbIE HEBO3MOXKHO PEIUTh CYIIECTBEHHO OBICTPEe, YeM METOMAMU IMOJHOTO
epebopa.

IMonubrtit nepebop MOXKET BaM BCTPETHTHCS U B 33/a4aX HA TAK HA3LIBAEMYTO
KOMOMHATOPHYIO T€OMETPHIO.

3aga4da 5.6.7. TerpamuHOo — 310 cBsA3HAA PUTYpPa, cOCTOAIMAI U3 4 KIETOK,
BBIPE3AaHHAS U3 KJIETYATOTO JINCTA OyMaru mo JuHusSM ceTKu. QUrypni, COBMe-
IIIAEMBIE TIPU TTOMOIIH MTOBOPOTA W 3€PKAJHHOIO OTPAYKEHUsI, CIUTAIOTCA PaB-
HbiMu. CKOJIBKO CYIIECTBYET PA3IUIHBIX TETPAMUHO?

Pewenue. Bce BO3MOXKHBIE TETPAMUHO YKa3aHbI HA pucyHkKe. VIx 5 mryk.

3ajaBaJIbHUK

3agaua 5.6.8. («Maremaruueckuii npasauuks> — 2004.6.1) Kysueunk npbi-
raeT BJOJIb psMoit Briepéa Ha 80 cm mim Hazasd Ha 50 cMm. MoxkeTr u oH MeHee
9eM 33 7 IPBRKKOB YAAJATHCS OT HAYAJIbHON TOUYKM pOBHO HA 1 M 70 cMm?

Bagaua 5.6.9. («Maremarudeckuii npasauuky — 2003.6.6) Ha rpansx ky6u-
Ka paccrasienst yucia ot 1 mo 6. Kybuk 6pocuiu nBa pasa. B mepssriit pa3
CyMMa YHCesT Ha IeThIPEX OOKOBBIX IPAHSIX OKa3ajaach paBHa 12, BO BTOpOi —
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15. Kaxkoe 4mC/IO HAIMCAHO Ha PAHU, IPOTUBOIOJOXKHON TOH, e HAIKCAHA
mucpa 37

3agauga 5.6.10. («Maremarudeckuii mpaszaauks — 2002.6.6) Aitpar Beimmcas
TIOJIPSA/]T BCE YNCJIA MECATA:

123456789101112.. ..

U TOKPACU/I TpU [HA (JHU POXKIEHUS CBOMX JApy3eii), HUKAKUe JiBa U3 KOTO-
pbix He uayT noapsia. OKa3aaoch, 9TO BCE HEMOKPAIIEHHBIE YIACTKHA COCTOSAT
M3 OJMHAKOBOrO KosmdecTBa mudp. JJokaxKure, ITO IepBOE THCTIO MECSIIA IM0-
KpaIleHo.

Bagaua 5.6.11. (Topojckas ycrHag mMareMarudyeckas oJuMmnuaza s 6—7
kiaccoB — 2005.6.7) Ilo mopore Ha HOBOrOiHWII NPA3IHUK HECKOJLKO MaJib-
qnkoB nomorasu Jlexy Mopo3y #ectn nogapku. Karkaprii u3 MabInKOB HEC
Mo TpW TomapKa, a octaibHble 142 momapka lem Mopo3 Bé3 Ha canax. Bce
nogapku ex Mopo3 pa3aenns MOpOBHY MeXKIy BCEMH 3TUMH MATHIUKAMU U
14 nesoukamu. CKOJIBKO MOTJIO OBITh MAJIBEINKOB?

3agaua 5.6.12. (Typuup Apxumena — 2012.1) Ilera obparuyg BHUMAHUE,
uro jgara nposedenusi Typuupa Apxumena, 3ammvcaHHas BOCEMbIO NudpaMu
(22.01.2012) obsiagaer UHTEPECHOH OCOOEHHOCTBIO: MEPECTABUB [EPBbIE YEThI-
pe 1mudpbl, MOKHO MOJYyYUTh HOMEP roga. A Kakue emgé JaTbl B 3TOM TOLY
HMEIOT TAKOe K€ CBOUCTBO?

Bagaua 5.6.13. («Maremaruyeckuii npasaauk» — 2013.7.4) duma yBumen B
My3ee CTpaHHbIE Yachl (Ha PUCYHKE HUXKE).

Onu orIM4aoTcsd 0T OOBIYHBIX YAaCOB TeM, 4TO Ha uX nudepbiaare er uudp
¥ BOOOINE HEMOHSTHO, [JIe ¥ YACOB BEPX; /1A eIé CEeKyHIHAs, MUHYTHAS U Ya-
COBasi CTPEJIKA MMEIOT OJWHAKOBYIO JjnHy. Kakoe BpeMs MOKAa3bIBaIU 4aChI?!
(Crpenku A u B Ha pucyHke cMOTPSIT POBHO Ha YaCOBBIE OTMETKH, a CTPEJIKA
B 4yTh-uyTb He [0OlLIA 0 YACOBON OTMETKHU. )

Bagaua 5.6.14. (Topojckas ycTHag MaTeMarudeckas OJuMIuazia s 6—7
kiaccos — 2006.7.4) Ha nuomaau peneruposas BoeHublit opkectp. st uc-
[OJIHEHUS TUMHA MY3bIKAHTHI BBICTPOMJIMCH KBAJAPATOM, a JJIs HCIOJHEHUS
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JITPUIECKON MECHW — MEePEeCTPOUINCH B MPAMOYTOIbHUK. IIpn 3ToM KoTmtIe-
CTBO IEPEHT YBEJIUIUIOCH HA 1saTh. CKOJBKO My3bIKAHTOB B OpKecTpe?

Bapgaua 5.6.15. («Maremarnuecknii npasaauks> — 2016.7.6) Ha koHRypCe «A
Hy-Ka, ayauiialy cTosT B psijl 15 IpakoHOB. Y coceieil YUCIIO TOTOB OTIHIAETCS
ma 1. Ecau y apakona 60JbIlie TOOB, 9eM y 0O0HX ero COCE/Iei, ero CIUTAIOT
XUTPBIM, €CJIM MEHbILE, 4eM y 000MX COoce/ieil, — CUIIbHBIM, OCTAJIbHBIX (B TOM
YUCJIe CTOAIIAX C KPAI0) CYMTAIOT OOLIYHBIMHU. B psIy €CTh POBHO 4YeThIpE
XUTPBIX ApakoHa — ¢ 4,6,7 u 7 roJloBaMU U POBHO TPU CHJIBHBIX — C 3,3 1 6
rojioBaMu. Y IepBOro M HOCJIEIHErO IPAKOHOB I'OJIOB ITIOPOBHY.

a) Ilpuseaure npumep TOro, KAK TAKOE MOLJIO ObITb.
6) okaxkuTe, 9TO UUCJIO TOJIOB y MEPBOTO JIPAKOHA BO BCEX MPUMEDPAX OTHO
U TO IKe€.

3agaum g cCaMOCTOATEILHOTO PEHIeHUs

3amaga 5.17. [lenramuno — 310 cBsa3Has durypa, CoCTosdnas u3 5 KIETOK,
BBIPE3AaHHAS U3 KJIETYATOTO JINCTA OyMaru mo JuHusSM ceTKu. QUryphl, COBMe-
IIIAEMbIE TIPU TTOMOIIU MTOBOPOTA W 3€PKAJHHOIO OTPAYKEHUsI, CIUTAIOTCS PaB-
ubiMu. CKOJIBKO CYIIECTBYET PA3IUIHBIX MEHTAMUHO?

3amaga 5.18. Ilepeuncaure Bce yObIBaIOIIME YeTBEPKY HATYPAIbHBIX UHCE,
JAI0NUX B cymme 15.
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7 Pa30uenus Ha mapbl U rPYIITHI

Marepuana ajg pa3zdopa Ha 3aHATAN

,Z[aHHaH TeMa MOXKeT ObITh KakK OJITHUM K3 YaCTHBIX CJy4Ya€B TEMbl «IIPDHUMEPDbL
" KOHCTPYKIUU», TaK "N HOATeMOI’I HEKOTOPBHIX KOM6HH&TOprIX 3ada4.

Ecnu B 3a1a9ax Ha TEMY «IIPUMEPHI M KOHCTPYKIUKIY> OOBIYHO PEITIEHNEM sIBJIs-
eTcsl KOHTPIIPUMED, TO B JAHHOH TeMe OOBITHO HA0OOPOT TpebyeTcs A0Ka3aTh,
YTO €ro MOCTPOUTH HEBO3MOXKHO.

3amaga 5.7.1. MoxHO 1 HapUCOBaTh 3aMKHYTYIO 13-3BEHHYIO JIOMaHYIO,
KaK/I0€ 3BEHO KOTOPOI IEPECEKACTCs POBHO C OJIHUM M3 OCTAJIbHDBIX 3BEHBEB?

Pewenue. Ecnmu 6b1 Takoe GBIIO BO3MOMKHO, TO BCE 3BEHbsST JIOMAHOW MOYKHO
ObLTO OBI pa30uTh Ha Maphl mepecekammuxcsa. OIHAKO TOrAA JHCIO 3BEHHEB
JIOJIZKHO OBITH 96éTHBIM. [IpoTuBOpeUne. O

3amayva 5.7.2. npa Hammcanm Ha rpaHsax KyOmKa HaTypasabHbIE 9uCaa oT 1
no 6. Tans kKyOuka He BHUIeNa, HO YTBEDPXKIAET, 9TO y JAHHOIO KyOWKA Kak
MUHUMYM JIBAXKJbl COCEJHME O 3HAYEHUIO YUCJA OyayT pPa3/ieJeHbl TOJILKO
onunm pedbpom. IIpasa nmm Tans?

Pewenue. Pa306bém rpanu KyOWmka Ha Mapbl MPOTUBOIOJIOXKHBIX, MMOJIYYUB 3
napbl. CKOTBKO Ke cylecTByeT coceaaux qucen? Ux 5 map: 1 uw 2, 2 u 3, 3
ud4, 4ub 5u6 Toecrp, MakcumyMm 3 U3 JAHHBIX AP OKAXKYTCA HA HE
COCEJIHUX I'PAHSAX, TO €CTh, MUHUMYM 2 IaPbl YUCEJ OCTAHYTCH COCETHUMU U
OyIyT pa3desieHbl TOJIHKO OJHUM PEOPOM. O

Bapmaua 5.7.3. (Mockosckasi MmaTemaTndeckas perata — 2015.11.3.3) Ha cro-
Jie BBIJIOJKEHBI B sl 64 TUPBKY, MPUYEM MACCa JBYX JIOOBIX COCEIHUX TMPEK
ornmyaercs Ha 1 r. Tpebyercss pa3ioKUTh TMPHKH Ha J[B€ KYYKH C DABHBIMU
MACCAMM U PABHBIM KOJIMYECTBOM TUPb. Beerna mm 310 ynacrcsa?

Pewenue. Pazobbém Bce rupn HA 9eTBEPKH WAYIIUX MOAPSA. Ecam mas Kax-
JIOl YeTBEPKM MBI MEPBYIO W TOCIEIHIO THPU MOMECTHM B MEPBYIO KYUKY, &
BTOPYIO U TPETHIO — BO BTOPYIO KYYKY, TO BECa Ky4eK OyIyT OCTAaBATHCS PaB-
HBIMHF, TAaK KaK CyMMa, MEpBOil U MOCIeaHell THph B 4eTBEpPKe Oymer Bceraa B
TOYHOCTH PaBHA CyMMe BTOPOH W TPeTbeil Tupb. O

Bagaua 5.7.4. (Topoxckas ycrHas mMaremMarwdeckasl OJUMIMaa s 6—7
kiacco — 2015.7.3) U3 marypasnbubix yucesn or 1 no 100 Boibpano 50 pas-
smdaHbiX. QKa3aj0Ch, 4T0 CyMMa HUKAKHUX JIByX u3 Hux He paBaa 100. Bepno
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JIV, 9TO CPeJu BBIODAHHBIX YMCEJ BCETIA HAWIETCS KBAJAPAT KAKOTO-HUOYIH
[IeJIOT0 YHCa?

Pewenue. Homyctum, 9To cpeam BbIOpaHHBIX ecTh umciao 100, Torma oHO u
Oyzer kBaaparom. B mporuBHOM ke cirygae, ecau uucao 100 me BbIOpaHO, TO
Bce gmcia or 1 710 99, kpome gucsia 50, MoxkHO pa3dburhb Ha 49 nap rak, 4TOObHI
cyMMa 9mces B Kaxkoi#t mape pasaaiaack 100: 14+99,2+498,...,49+51. Ecim
OBbI U3 KaKOI-TO Tapbl ObLIN B3ATHI 004 9nciia, oHu Obl gaBasm B cymme 100, 9o
MPOTUBOPEYHUT YCJIOBHIO, 3HAYNT, U3 KAXKJIOU mapbl B3ATO He 6osee 1 gucia.
ITockonbky Bcero wmcesr 50, mogy9aeTcs, 9T0 U3 KaXKJION mMapbl JIOKHO ObITH
B34TO 110 1 "mciy, a takzke gucso 50. B nape 36+ 64 oba ciraraemMbIx siBJIAIOTCsH
KBaIpATaMU, U XOTsI OB OJHO U3 HUX OyIeT Cpeau BhIOPAHHBIX. O

3agaua 5.7.5. (Anrydosa, Yerunos) U3 uucen or 1 mo 2n Boibpano n +
1 gucjo. /lokaxkure, 4TO Cpeau BHLIOPDAHHBIX YMCEJ HAWIYTCS 1Ba, OIHO W3
KOTOPBIX OEJIUTCA Ha ,szyFoe.

Pewenue. JIst TOro, 9TOOBI PEITUTH 3Ty 3a4a49y € MMOMOIIBLI0 npuHiuna Jlupn-
XJi€, MbI JIOJ2KHbBI [IOHATH, YTO B 33/1a4€ SBJIAETCH KJIETKAMU, & 9TO — KPOJIH-
kamu. C KpoJaruKaMu Kak OYATO BCE MOHSATHO — 3TO UMCIA. A UTO ¢ KIeTKaMu?
JasaiiTe njig KasKJI0r0 HEYETHOrO 9YHUCJIA 3aBENEM CBOIO Ipymmy (KJIETKY) U
pacIpene/iuM HAITH 27 YUCeJT TI0 9TUM KJeTkaM. B KjieTKy mos HoMepoM k Mbl
HOJIOZKHM CAMO dIHCI0 k 1 Bee uncia una k-2', k-22, ..., k-2! < 2n. Herpymuo
yOeIuThCs, 9TO KaXK/10e W3 HAIIUX YUCEs IOMaJET POBHO B OJHY KJIETKY — B
CaMOM /I€JI€, eCJIA YUCJIO HEYETHOE, TO OHO Oy/1eT BXOAUTDH B COOTBETCTBYIOILYIO
KJIETKY TIO OIMpPe/IeJIEHNI0, & eCJIM OHO YE6THOe, TO Oy/IeM JeJnuTh ero Ha JIBa, 110
TeX MOp, MMOKa Pe3yJIbTaT He CTaHeT HeYETHBIM uucioM. Hampuwmep, a1 n = 6
MBI 3aBenéM 6 rpynn — 1,3,5,7,9,11. B rpynny 1 momaayT uncaa 1,2,4,8, B
rpynmy 3 — uuciaa 3,6,12, B rpynmy 5 — uuciaa b u 10, a B rpynnet 7, 9 n 11
MOMAET 1O OJHOMY 4UCTy. Ternepb KaxKIO0My KPOJIMKY IPEeIHA3HAYEHA CBO:
KJIeTKA. BhIMycTnM Bcex KPOJUKOB. ECIu Mbl BO3bMEM MPOU3BOILHBIX 71 + 1
KPOJIMKOB, TO, 0 mpuHIuny Jlupuxse, XoTst ObI B OIHY U3 71 KJIETOK MOMAIET
XOoTs Obl /IBa KpoJsinKa. BemomMumM, 4TO Karkjas KJeTKa IO yCJIOBUIO OoTOOpa
MOXKET COJIEPKATH YUCIA, KOTOPBIE JeIATCS APYT HA APYyra, 9TO U 3aBEPIIAeT
JI0Ka3aTebCTBO. O

Bagaua 5.7.6. («Maremarnyeckuil npazauuk» — 1993.5,6.8) B cuoprkiy6e
rperupyiorca 100 Toscrsakos Becom or 1 g0 100 kr. Ha xakoe mammenbimee
YUCIO KOMAH] UX TaPAHTHPOBAHHO MOXKHO PA3Je/IUTh TaK, YTOOBI HA B OTHOMN
KOMaHJe He ObLIO JBYX TOJICTSIKOB, OJWH W3 KOTOPBIX BECUT BIBOE OOJIbIIE
JApyroro?
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Pewenue. OnHOM KOMAHIBI SBHO HEJIOCTATOYHO (TOTIA B OZHY KOMAHILY TOTa-
JIyT TOJICTSIKH C BecaMi 1 U 2 KHJIOTPAMM, 9TO HE COOTBETCTBYET TpeOyeMoMy
YCJIOBHIO).

Tlokazkem, Kak MOXKHO ODOMTHCHL JAByMsi KOMaHmamu. Eciau Mbl oOHAPYKUM
KAKOT0-JTU0O W3 TOJICTSIKOB, KOTOPBIA BECUT OJWHAKOBO C KAKUM-JTH00 IPYTUM,
OTIIPABUM €r0 B Ty K€ KOMaHJY.

Torma njst KaXkKI0ro TOJICTIKA BECOM 2a €CTh He 0OoJiee OIHOIO TOJICTIKA W3
KOMaH/1bl, Becsiero 4a (uis Becamux 6osee 50 kr Gosiee crapuive TOBapuUlly
BOBCE HE «BIUCHIBAIOTCA» B 100-KUIOrpaMMOBbIE CTAHIAPTLI), U He 6osiee ofl-
HOTO, BECAIIEro a (Ja U TO B CjIydae, eCjid BeC — YETHOE YUCIIO, T. K. BECOBBIE
CTaHIAPTHI MIPEIIOIATAI0T HCKIIOUNTETBHO METOYNCTIEHHOe 3HATEHNE — TaKas
BOT JMCKPUMUHAIIUS).

VUauThIBas BBIMEN3IOKEHHOE, MOXKHO OPTaHW30BATh PACIPEIETIEHUE M0 KO-
MaHIAM cieayionmM obpasom. ObOpasyem IEmodYKy CIOPTCMEHOB C BECAMU
a,2a,4a, ... u 6yIeM ux 4epe3 OJHOrO pacnpeessTh o AByM KoMaHgam. Qqe-
BHJIHO, YTO BCEX CIOPTCMEHOB MOXKHO DPACIPEIEUThH [0 AHAJOTMYHBIM 1€~
LOYKAM C HELEPECeKAIOIMMUCH j1eMeHTaMu (ClIPABeIJIMBOCTD JAHHOIO Y TBEp-
KJIEHUST 3JIEMEHTAPHO JIOKA3BIBAETCST METOJOM OT MPOTUBHOIO — WHAYE JIJIs
KaKOT0-TO BECA HAIIJIOCH ObI IBA PA3IUYHBIX, BECAIINX B IBa pa3a Oojbiie, —
c’est absurde). HekoTopble nenouku GynyT BOBCE COCTOATD U3 OJHOIO JIEMEH-
ta (51,53,55 u T. 1.) — aBCOOTHO HEBAXKHO, B KaKyl0 KOMAH/y OHU HOIA/LyT.
Camas ayiunnas Oyzer cocrodrb u3 creneneii npoex (1,2,4,8,...) — naupu-
Mep, CTOAIIMX HA YETHBIX MECTax ONPENEUM B OJIHY KOMAH/Y, OCTAJIbHbIX —
B JIPyTYIO.

Takum o6pa3om, Bce CIIOPTCMEHBI OYIYT PACIPEIETEHBI IO IBYM KOMAHIAM, U
yCa0BHE 331291 OyIeT BBITOJTHEHO. O

3amaBaJIbHUK

Bagaga 5.7.7. («Maremarngeckuil npasgauks — 1998.6.3) Pacnomnoxure B
KPY2KO4Kax (BepLUIMHAX IPABUJIBHOIO JECATUYOJNbHUKA) Yucia or 1 1o 10 raxk,
9TOOBI /1T JTIOOBIX JIBYX COCETHHUX HHCES MX CyMMa Oblia paBHA CyMMe JBYX
9HCeJI, UM IPOTUBOIOJOKHBIX (CUMMETPUYHBIX OTHOCUTEIHLHO HEHTPA OKPY K-
HOCTH).
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OO

3anaua 5.7.8. (Typuup Apxumena — 2015.4) B oqun upekpacublil j1eHb Kazx-
ot w3 2015 rHOMOB OGHIE/ICS Ha KAKOrO-TO JIPYroro rHoMa (OJHOTO), W Ha
Ka¥KJJ0ro THOMa, OOUIEJICA KAKOW-TO Apyroil rHoMm (omun). Benocuexke Tpeby-
€TCs PaCIpEeNEIUTh THOMOB HA TPH TPYIIBI TaK, 9TOOBI B KaXKJIOH W3 TPy
He OBLTI0 THOMOB, OOMXKEHHBIX Ha KOro-HHOyIb W3 JAHHOW rpymnnbl. Beerma sn
510 Bo3MOkHO? OTBer 0bOCHYHTE.

Bagaua 5.7.9. (Topoxckas ycrHas mMaremarwdeckas OJUMIMaa s 6—7
kiaccoB — 2013.7.4) [IBa dokycHuKa 10KA3bIBAIOT 3PUTEI0 Takoil Gokyc. Y
3puUTesIs €CTh 24 KapTOUKY, TPOHYMEPOBAHHbBIE Ynucaamu oT 1 10 24. O BbIOU-
paer u3 Hux 13 KapTOUeK u mepenaér nepBoMmy (OKyCHHKY. TOT BO3BpaImaer
3PUTEJIIO JBE W3 HUX. 3PUTENb M00aBJISeT K ITUM JIBYM OIHY W3 OCTABIITHX-
cs y Hero 11 KapTodek u, mepeMeraB, MEPeJIaéT STU TPU KAPTOUYKU BTOPOMY
dokycuuky. Kakum 06pa3zom (poKyCHHKH MOTYT JJOTOBOPUTHCS TaK, YTOOBI BTO-
poii Bcerma ¢ rapaHTHEl MOT OMPEIe/IUTh, KAaKyI0 U3 TPEX KapTOUYeK 100aBUII
3pUTEIH?!

3agauga 5.7.10. («Maremaruueckuii npaszaauks — 2009.7.4) Ckynoii peiapb
XPAHUT 30JI0TbIE MOHETHI B 77 cyHayKax. OIHAXKIbI, TIEPECINTHIBAS UX, OH 3a-
MEeTHJI, 9TO €CJIM OTKPBITH JII00bIE IBA CYHIYKA, TO MOXKHO PA3JIOKUTH JIeXKaA-
II[Me B HAUX MOHETHI IIOPOBHY TI0 STUM JABYM cyHaykam. Ilorom o 3amerwnsi, 910
€CJI OTKPBITH JIi00bIe 3, niin jiobble 4, . . ., uiu Jjodble 76 CyH/I[yKOB, TO TOXKE
MOYKHO TaK TEPEJIOKUTH JIEIKAIINE B HUX MOHETHI, YTO BO BCEX OTKPBITHIX CYH-
JIyKaxX CTaHEeT MOPOBHY MOHET. TyT eMy MO4Yyaujcs CTYyK B IBEPb, U CTAPbIii
CKpsTa He YCIeJ MPOBEPUTH, MOYXKHO JIM PA3JIOXKUTH BCE MOHETHI TIOPOBHY IIO
BceM 77 cyrmaykam. MOXKHO i, He 3arJisiIbiBas B CyH/IYKHU, JATh TOYHBII OTBET
Ha 3TOT BOIPOC?

Bagaua 5.7.11. («Maremarngeckuit npasanuk» — 2009.6.6) a) Ckymoit pei-
LIApPb XPaHUT 30JI0ThIE MOHETHL B 1iecTu cyHayKax. OmHazK/bl, IepecunThiBasi
WX, OH 3aMETHJI, UTO €CJIN OTKPBITH JIFOOBbIE IBA, CYHIYKA, TO MOYKHO PA3JIOKUTH
JieKalme B HUX MOHETBHI MOPOBHY B 3TH JBa CyHIAyKa. Emé oH 3amMeTus, 4To
€CJIM OTKPBITH JTI00bIE 3, 4 yin 5 CyHIYKOB, TO TOXKE MOYKHO ITEPEJIOKUTH JIEKA-
e B HUX MOHETHI TAKUM 0OPa30M, UTO BO BCEX OTKPBLITHIX CYHIYKAaX CTAaHET
IOPOBHY MOHET. TyT eMy MOYyanJics CTYK B JIBEPb, U CTAPBIA CKPsra TaK U HE
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y3HAJI, MOYKHO JIH PA3JIOKUTH BCE MOHETHI TIOPOBHY TIO BCEM IIECTH CYHIYKAM.
MOKHO Jiu, HE 3arJIsSIbIBas B 3aBETHBIE CYHIYKH, TATh TOYHBIA OTBET Ha 3TOT
Bompoc?

6) A ecsu cynaykos 6b110 Bocemb, a CKy110#i pblLapb MOI' PA3JI02KUTH LIOPOBHY
MOHETHI, Jiexkalue B 06X 2, 3, 4, 5, 6 win 7 cyHmayKax?

3agaum g cCaMOCTOATEILHOTO PEHIeHUs

3amayva 5.19. Kakux qumcen 6osbline cpean BCeX TPEX3HAUHBIX UHCET: TEX, Y
KOTOPBIX CpemHsis mudpa 00bine 00enx KpalHUX, I TEX, Y KOTOPHIX CPEJI-
Hsis i pa MeHbIme 00enx KpaitHux?

3agaua 5.20. [l1sg n3baBiaeHnss OT MPOKIATHS O0OPOBEIHMBI EXKNUKY HYKHO
y3HATH CYMMY BCEX BO3MOXKHBIX MMECTU3HATHBIX YUCEN, COCTOANX u3 1, 2, 3, 4.
Tlomorure é:xuKy.
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8 Iloxcuér nBymsa crmocobamMm

Marepuana ajg pa3zdopa Ha 3aHATAN

B HEKOTOPBIX 33/1aaX MOKHO IIOJIyYUTh HyZKHOE yDABHEHHE, ECJIU BBIYUCINTD
JIBYMST CTIOCOBAMM OIHY M Ty ¥Ke BelnunHy. TpyaHOCTh COCTOMT B TOM, YTOOHI
JIONYMAThC — KaKyl0 MMEHHO BEJIMYMHY TOJCYUTHIBATH IBYMs criocobamu (n
KaKMMH FMEHHO!).

3amadga 5.8.1. Tpuanars NKOJIBHUKOB, CPEIH KOTOPBIX ObLIA CEMUKIACCHUKHT
¥ BOCHMUKJIACCHUKN OOMEHSINCh pyKomoxkarusamu. IIpu aTom oka3amoch, 91o
KazK/Iblil CEMUKJIACCHUK II0KaJ/I PYKY BOCbMH BOCHBMUKJIACCHUKAM, & KaXK/IbIH
BOCHMUKJIACCHUK T10XKaJI PYKY cemu ceMukaccHukam. CKOJIbKO ObLIO ceMu-
KJIACCHUKOB UM CKOJIBKO BOCHhMUKJTACCHUKOB?

Pewenue. Ilyctp £ — 4nciio CEeMUKIIACCHUKOB, Y — YHUCJIO BOCbMUKJIACCHUKOB;
Torma x + y = 30. Bropoe ypaBHeHWE MBI MIOJTYYHM, €CJIN MTOACYATAEM IBYMS
crrocobamu obITiee KOJn4IecTBO pykomoxkaruii. C 0IHOM CTOPOHBI, YUCIO PYKO-
IOZKATHU paBHO 8, TOCKOIBKY OT KasKJOr0 CEMUKIIACCHUKA «ICXOTUT» 8 PYKO-
noxkaruit. C Ipyroii CTOPOHBI, YUCJIO PYKOMOXKATHH PABHO TY, TAK KAaK OT KayK-
JIOrO BOCBMUKJIACCHUKA «HCXOIUT» 7 pykonoxkaruii. CienoBarensho, 8r = Ty.
Pemas nomydennyio cucremy ypaBHeHUi, HaxonuMm: ¢ = 14, y = 16. O

3agaua 5.8.2. (Typuup um. JTomonocosa — 1985) Bowio 7 mycrsix siukos. B
HEKOTOPBIE U3 HUX IIOJOXKHJIA €MIE 0 7 MyCThIX AIMAKOB U T. . B mTore cramo
10 nemycrbix AmukoB. CKOJIBKO BCEro CTajio SIIUKOB?

Pewenue. Ilycts obimee KoMmdaecTBO AmukoB paBHo x. [lomcumraem dmcyio
SIIIIUKOB, KOTOPBIE JIEXKAT B KAKOM-TO JApyrom siiuke. C oHON CTOPOHBI, OHO
PaBHO T — 7, TOCKOJBKY KaXKIBIH SIIUK, KPOME HAYAJBHBIX CEMH, JIEKWUT B
KakoM-TO apyrom. C mapyroit cToponbl, ux 4ucjo paBuo 10 -7 = 70, mOCKOJIb-
Ky B KaxK70M 13 10 HEemyCThIX SIIUKOB JIEKUT POBHO 7 (& HU B KAKOM IIyCTOM
SIIUKE He JIEXKUT HU eAuHoro). 3uauut, © —7 = 70, orkyna x = 77. 1y 3amady
MO2KHO ObLIO peruTh u wHade. [locie KaXK7a0ro yK/IaAbIBAHUS CEMU SIIHKOB
B KAKOU-TO SIIUK YUCJIO HEILYCThIX AIMUMKOB yBeaundupaercd Ha 1. 3naganbao
TaKOBBIX ObLT0 0, B KOHIE cTago 10, 3HAYUT, YUCIO AMMUKOB YBEJIUIUIOCH HA
10-7=70, re. 2 =7+70="177. U

3azgaua 5.8.3. (Koznosa) Pura, JIio6a u Baps peianu 3agadu. Yrobbr meso
1710 OBICTPEEe, OHM KYTUIN KOH(ET W YCIOBUIUCH, UTO 33 KAXKIYI0 PEIIEHHYIO
33194y JIEBOYKA, PEIIUBINAs €€ TEePBOM, MOJydaeT YeThipe KOHMETHI, PeInB-
masi BTOPOit — JIBe, & PEIUBINAs MOCJeaHeldl — OnHy. JleBOYKu roBOpST, 9TO
KaXk/ias U3 HUX permia Bee 3amadu u noayania 20 kouder, npuaéM OgHOBpe-
MEHHBIX pelieHuil He 6pL10. Moxker i Takoe ObITh?
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Pewenue. Tlocse pemenns KaxkI0i 3aa9u CyMMAapHOE YHCIO KOHQET, OKA3bI-
BABITUXCS BO BJIAQJEHUU JEBOYEK, YBEIWUWBAIOCh Ha 4 + 2 4+ 1 = 7, 3Ha4wHT,
HUTOTOBOE CYMMAaPHOE YUCIO WX KOHGeEeT 0043aTebHO JOIKHO JIeJUThCS HA 7,
1O 20 - 3 = 60 na 7 ne menurca. CiemnoBaTebHO, JEBOYKH OLIUOJIKNCD. O

Cirenymomas 3a/1a4a CBA3aHa TaK2Ke C HeJJABHO IPOMIEHHbIM [IPUHIMIIOM Kpaii-
Hero.

3agaua 5.8.4. (Pernonanbubiii sran Beepoccuiickoit oMuMmuaIsl MKOIbHE-
koB — 1995.9.3) Knerku ksagparuoii Tabymipt 15 X 15 packpaiiens B Kpac-
HBIH, CHHUN W 3e1€HbIN 1BeTa. JlokaxkuTe, 9T0 HaAETCA MO KpaitHeit Mepe 2
CTPOKH, B KOTOPBIX KJIETOK XOTs ObI OJTHOTO IIBETA TIOPOBHY.

Pewenue. Ilpeamnonoxum IpOTHBHOE: 3TO OyaeT O3HAYATDH, YTO KJIETOK KaXK-
JIOTO 1IBeTa B KaXKI0W U3 CTPOK PA3INIHOE KOJTUIECTBO. SHAUNT, MUHUMAJIHHOE
YUCJI0 KJIETOK JIF00O0ro 1[BeTa OyJeT paBHO

1
0+1+24. . +14=14-15-,

a BCEro 3aKpalleHHbIX KJIETOK TOTJa He MeHee, 4eM
1
14~15-§-3:21-15.

OpHako ke Bcero kjaeTtok poBHO 15 - 15, 1.e. menbine. [lomydennoe npoTuBo-
pedne 3aBepliaeT pelleHne 3aJa49M. O

Hwmxkenpusenénnas 3amagda Oy/1er 3aTparnBaTh MOMUMO TPUHIUNA KPAXHETro u
TEMBbI 3TOTO PA3/ie/ia TaKIKe €IIé U «OLEHKY-+IIPUMEDP».

Bamaga 5.8.5. (MockoBckass Maremarnmdeckas osnmmnuaga — 2007.8.3) B
dyrbonmpHOM UemMnmoHaTe yuacTBoBaan 16 komana. Kaxkmas Komaumga ceirpa-
Jla ¢ KayKI0i 1O OHOMY pa3y, 3a modemsy JaBajioch 3 09YKa, 33 HUYBIO 1 09YKO,
3a nmopaxkenue 0. HazoBém komany ycmemniHoit, eciiv OHa HaOpasia XoTsd ObI mo-
JIOBHHY OT HAMOOJIBIIIETO BO3MOXKHOTO KOJMIECTBa 09KOB. Kakoe HambombImee
KOJINYECTBO YCIEIIHbIX KOMAaH/I, MOIJIO ObITh B TypHUpe?

Pewenue. Jlomyctum, 9o Bce 16 KOMaHI MOTJIN OKa3aThCs ycmemHbIMu. [lo-
CKOJIbKY BCETO KarKJasi M3 KOMAH UTPAET 10 15 Urp, MAaKCUMAJIHHO BO3MOKHOE
9HCJIO0 OYKOB, KOTOPOE MOXKET HabpaTh OHA KOMAaHIa, paBHO 15-3 = 45, n T. K.
MOXKHO HabpaThb JIMIIDb IEJI0€ YUCIO OYKOB, JJisl YCIEIIHOIO BBICTYILIEHHS HX
JIoKHO ObITh He Menee 23. Torma B cymMmme Bce KOMaHIbI JOMKHBI HAOPATD 10
memnbIeit mepe 16-23 ouka. [Tonmpobyem oneHuTb 00IILYI0 CyMMy OYKOB, HAOPAH-
HBIX BCEMU KOMAHIaMU, WHa4Ye. B OXHON mapTur KOMAHIbl B CyMMe HaOUPAIOT
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2 wnm 3 OuKa, T.e. B JioOoM ciaydae He 6osee 3. Becero mapruit 16 - 15 - %, a,
3HAYUT, ¥ OYKOB HE OOJIee dem

1
16-15- 5 -3=16-225,
TO eCTB, MBI TITPpUIIIJINA K HpOTI/IBOpe‘H/IIO.

IIpumep c¢ 15 ycmentHbIME KOMaH/IaM7: KOMAHIa MO, HOMEPOM 16 TpOUTPHIBAET
Bce cor MaT4yu. OcTajibHble KOMaHIbl UIPAIOT CJIELYFOIIM 00Pa30M: KOMAHIbI
¢ YéTHBIMU HOMEPAMHU BBIUTPBIBAIOT Y KOMAH/I, C HEYETHBIMU, 1 HaoOopot. Torma
KakK/Iasd W3 HUX BBIUTPaeT 8 m3 15 urp n okaxkeTcs yCTeINTHOMN. O

3amaBaJIbHUK

Banaga 5.8.6. (Kpyzxok manoro mexmara — 2015/2016.75B5.3) Mozxso 11 B
kjaeTku KBagpata 10 X 10 mocTaBUTH HEKOTOPOE KOJWIECTBO 3BE3TOYUEK TaK,
9TOOBI B KaXXJIOM KBaapare 2 X 2 ObLIO POBHO B 3BE3I0YKH, & B KaXKIOM
npAMOYTOJbHUKE 3 X 1 — POBHO O7HA 3BE3A0YKAT

Bagaua 5.8.7. (Kpyxok mamoro mexmara — 2015/2016.755.4) Apxkama BbI-
pe3aj MHOTO OJIMHAKOBBIX KB3JIPATOB M B BEPIIMHAX KayKJIOTO U3 HUX B TTPOM3-
BOJILHOM TOpsAAKe Hamucas dnciaa 1,2, 3 u 4. 3arem Crenan caIo:KuI KBaIpaThI
B CTONKY W HAMMCAT CyMMY 9HCEN, MOMABIINX B KayKJIblii M3 YETHIPEX YIJIOB
cronku. MoXKeT i 0Ka3aThbCsa TaK, ITO B KAXKJIOM YIJIy CTONKH CYMMa PaBHA

a) 2015; 6) 20167

Bagaua 5.8.8. (Typuup um. Jlomonocosa — 1978.1) a) Moxkuo siu 3anyme-
poBarb pébpa kyba umcaamu —6, —5, —4, —3, =2, —1, 1, 2, 3, 4, 5, 6 Tak,
9TOOBI /I KAaK/I0M BepIIUHbI KyOa CyMMa HOMEpPOB péOep, KOTOpble B Hel
CXOIATCA, ObLIa OZWHAKOBOW? 6) A MOXKHO JIM Tak K€ 3aHyMepOBaTh pEdpa
Kyba HaTypaJbHBIMU uncgamMu oT 1 mo 127

Bagaga 5.8.9. (Kpyxok manoro mexmara — 2015/2016.7B5.6) Moxuo i
PACCTABUThH MO KPYTY CeMb LEJNbIX HEOTPHUIATEIBHBIX YHCEIT TaK, YTOOBI CyMMa
KaKHMX-TO TPEX PACIHOJIOKEHHBIX MOAPS, Ynces Obliia paBHa 1, KAKMX-TO TPEX
HOJIPSIT PACTIONIOKEHHBIX — 2, ..., KAKAX-TO TPEX MOJAPS PACIOTIOKEHHBIX —
77

Bagaua 5.8.10. (Kpyxxok BMIII 57 mkossr — 2005/2006.7.2) Koeposast mo-
PO’KKa MMOKPbIBAET JieCTHHILY U3 9 cTyreHek. JIMHa 1 BbICOTA JIECTHUIIBI DABHBI
2 merpam. XBaTHUT JIX 3TOH KOBPOBO JOPOKKH, YTOOBI MOKPHITH JECTHUILY U3
10 crymenek jqmuHOM U BbICOTON 2 Merpa?

Bagauga 5.8.11. (Kpyxkok MIITHMO — 2005/2006.7.1) Wrops 3akpacui B
kBagpare 6 X 6 HECKOJIBKO KJIETOK. I1ocie 3Toro oKasaioch, 9To BO BCEX KBaJl-
parukax 2 X 2 oJMHAKOBOE YMCJIO 3aKpalleHHbIX KJIETOK M BO BCEX H0JIOCKAX
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1 X 3 omHAKOBOE YUCJIO 3aKPAIIEHHBIX KJIETOK. JIOKaKuTe, 9TO CTapaTeThHbIH
Urops 3akpacui Bce KJIETKH.

Bagaua 5.8.12. («Maremaruveckuii npasaauk» — 1996.7.1) Ilo kpyry pac-
crasjensl mudpsr 1,2,3,...,9 B npousBosbaOoM nopsaake. Kaxkabie Tpu 1mud-
Db, CTOSIIINE TIOAPSI [TO YaCOBOM CTPeJiKe, 00pa3yoT Tpéx3HadHoe yucso. Haii-
JIATE CYMMY BCEX JIEBSITH TAKUX YUCEJ. SABUCHUT JI OHA OT MOPSIKA, B KOTOPOM
3anucanbl MUPHI?

Bagaga 5.8.13. (MockoBckas Mmaremarudeckas onmumimaga — 1992.8.3) Kax-
JIBI YYACTHUK JBYX/IHEBHOH OJMMIHAJbBI B TIEPBbIH JI€Hb PEIUJ CTOJBKO JKe
33144, CKOJIbKO BCE OCTAJIbHBIE B CyMMe€ — BO BTODPO#l JeHb. JIOKazKuTe, 410
BCE YIACTHUKH PENIUIN TOPOBHY 33144,

Bagaua 5.8.14. (Myunununasnbubiii 3ran Beepoccuiickoil omMMouaibl IKoJIb-
urkoB (Mocksa) — 2008.7.1) MoxKHO /1 B KDPY?KOYKH HA IATHKOHEYHOM 3Be3/1€e
(na pucyHke Huzke) paccraBuTb 4 equHulbl, 3 ABOAKYU U 3 TPOMKHU TaK, 4T00bL
CYMMBI YETHIPEX YHMCEJI, CTOSIINX HA KAYKION W3 MATH MPSIMBIX, OBLIH DABHBI?

3agaun g cCaMOCTOATEILHOTO PEHIeHUs

Bagauya 5.21. (Topouckas ycrHas maremMarudeckas ouMIuaza s 6—7
knaccos — 2010.7.9) Cerb aBTOOYCHBIX MapIIPYTOB B IPUTOpOZE Amcrepaama
yCTPOEHa TakK, YTO:

a) HA KayKJIOM MapIIpyTe eCTb POBHO TPU OCTAHOBKHU, CUUTAd 0OE KOHEUHbIE;

0) KaskIpIe 1Ba MapIIpyTa JUO0 BOBCE HE MMEIOT OOIIUX OCTAHOBOK, JTHOO MMe-
IOT TOJIBKO OJIHY OOIIYIO OCTAHOBKY.

Kakoe Hanbobinee KOTHIECTBO MAPIIPYTOB MOXKET OBITh B 9TOM IMIPUTOPOIIE,
ecyi B HEM BCero 9 0CTaHOBOK?

3agaua 5.22. /lano 25 uncen. CyMmma J00bIX 9€ThIPEX U3 HUX MOJOKHUTE b=
Ha. JIokaxkuTe, 9TO CYMMa WX BCEX TOXKE TOJIOKUTEIHHA.
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9 Oumuenka + nmpumep

Marepuan ajg pa3zdopa Ha 3aHATAN

JlanHnast TeMa CTOUT HEKOTOPBHIM «OCODHSIKOM» B OJIMMIIMAJHON MaTEMATHKE:
IO CyTH, 3TO Jake He OTIeJbHAST TeMa — 334294 Ha MTPAKTUIECKN JTI0OYI0 TeMy
MOXKET OBITh Ha OIEHKY + TpUMep.

O6HAPYKUTH JAHHYIO TEMY IIOMOI'YT CJI0Ba «HAUDOIbIIEe» WU « HAUMEHbIIIEE»
B ycsioBun 3aaa4n. Hanpumep, 3a1a4a MoxKeT ObITh TAKOIO THIIA: HARIATE HAM-
OOoJIBIIIEEe YUCIIO0, KOTOPOE 00/1a/1aeT 3aJaHHbIM CBOHCTBOM. UTO mOpa3yMeBaeT
perrenre Takoi 3aaaun? 3a9acTyI0 MPUXOIUTCS BUIAETH PEIIeHUsi MOT00HOTO
THUIA: «JTO YUCJIO TOAXOINUT», TAJTEE UAET JOKA3ATEIHCTBO, ITO OHO MTOIXO/INT,
¥ HA 3TOM pelreHne 3akanamBaercsd. Ho rpeboBaaoch HARTH UMEHHO HAUOOb-
lee 4muciio, a He Jioboe noaxoxasdmiee. IpupeséHHas 4acTh pelleHus Ha3bIBa-
erca upumepoM. Ho Tpebyercs Takzke 10Ka3aTh UM OUEHKY, YTO JAHHOE YUCJIO
JgeiicTBuTeHHO Hanboabiee. OOBIUHO TT0 KPUTEPUSAM 33 MPUMEP CTABAT MEHee
TOJIOBUHBI DAJIJIOB, HO YEJIOBEK YK€ IYMAET, UTO PENIuI 331a49y, U MePEXOIUT
K CJIEYIOIIEH, MOTEPSB OCTAJIbHBIE OAJIIIBI.

Topaz o obuamee obpaTHas curyarusi, KOrja ObLia JOKa3aHa OIEHKA, a IIPUMED
YeJIOBEK CUYEN OUEeBUIHBIM M BOOOIIE He cTaj mpo Hero mmcath. K coxkanmenmo,
M0 KPUTEPUSM BBICTABIEHUS OIEHOK IMPOBEPSIOINIHII HE MOMKET MMOCTABUTH 34
TaKOe pellleHne MOJIHbIN OaJL.

3amaga 5.9.1. Kakoe manbosibiiee 9uciio TPEXKJIETOYHBIX YTOJKOB MOXKHO
BBIPE3aTh U3 KJIET4aToro Kpajapara 8 X 87

Pewenue. Onenka. B kBanpare 64 kierku. Ilosromy Bbipe3ars 22 u Gosiee
YTOJKOB HE TIOJIYYINUTCS: BEIh TOTIA CYMMApPHOE YHCIO KJIeTOK B HUX OymeT He
MeHbIre 22 - 3 = 66. 3HaYUT, YNCI0 YroJKoB He OosbIre 21.

IIpumep. Boipesars 21 yromok MOKHO — IpUMepP MPUBEIEH HA PUCYHKE HUXKE.
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CremoBareibHO, HAUOOIbIEE BO3ZMOKHOE KOJIUIECTBO YyroJaKoB pasuo 21. Jlo-
IMKa PaCCy’KIEHNs ICHA: MbI MMOKA3aJIM, 9TO KOJIMYIECTBO YTOJIKOB HE MPeBOC-
xomutT uncya 21 (omeHkKa) u uHOrga eMy paBHO (mpuMmep). 3uagut, 21 u ecTb
MAKCHUMyM 9HCJIa YIOJKOB. O

Bagaga 5.9.2. (Kpyxox BMIII 57 mkomsr — 2005/2006.7) Kakoe nan6onsb-
1Iee 9KCJI0 1oJieil Ha J0CKe 8 X 8 MOXKHO 3aKPACUTh B YEPHBIH I[BET TAK, 4TOOBI
B KaXKJOM yTOJIKE U3 TPEX TOJIeil OBLIO TI0 KpaiiHeil Mepe OHO HE3aKPAIIEHHOEe
mosie?

Pewenue. Ouenka. Pa3o0pém 10ocky Ha 16 KBaIpaTwKOB pa3mepoM 2 X 2.
3amMeruM, 9TO B KayKJIOM W3 MOJYYHUBINUXCS KBAJIPATUKOB MBI MOXKEM 3aKpa-
curb He Bosiee AByX 110J1eil (4To0bl HE 110J1yYusI0Ch Y6PHbIX yroskoB). [losromy
o0I1ee KOJMIECTBO 3aKPAIEHHBIX KBAIPATHKOB HE MpeBbimaer 2 - 16 = 32.

IIpumep. PackpacuM 1maxMaTHYIO JOCKY MOJOCKaMHU MOCTPOYHO: 4 - 8 = 32.
W cama no cebe mraxmarHas packpacka Oymer Takke COAepKaTh 32 3aKpa-
[IIEHHBIX KBAIPATHKA. O

3agaua 5.9.3. KakyuM HauMeHbIIUM YHCJIOM MOHET B 3 M 5 KOIEeK MOXKHO
HabpaTh cymMmy 37 Koreek?

Pewenue. Ecaum ancio MOHET He MPEBOCXOIUT CEMH, TO CyMMa OKarKeTcst He 60-
Jaee 7-5 = 35 komeek. [loaTomy cemu u MeHee MOHET HaM He XBaTUT. [Ipemxmosto-
JKHUM, 9T0 MOHET BoceMb. Bee oHm He MOTyT ObITh naTHKONEeeYHbIMH (8-5 = 40).
CeMb MATHKOIIEEYHBIX MOHET M OJIHA TPEXKOIeeYHast JAI0T B CyMMe 38 KOIeek.
Ecisin ke ngrukoneednbix MOHET He OOJiee LIECTH, TO CyMMa HE HPEBOCXOIUT
6-5+2-3 = 36 xomeexk. 3HAYUT, BOCEMbIO MOHETAMHU HAOPATH 37 KOMEEK TAKIKE
He nostydaeTcs. VTak, MOHET JO0KHO ObITh He MeHee JieBaTu. [IpuBeném npu-
Mep MOAXOIAINero Habopa u3 JE€BATH MOHET: HATh MATUKOIEEYHBIX U YEThIPEe
TPEXKOIIEEYHBIX

5-5+4-3=3T.

CrenoBarebHO, HANMEHBITEE BO3MOXKHOE UHUC/IO MOHET PABHO JIEBSTH. O

ObparuTe BHUMAHUE: BbI HUKOMY HE 00s3aHBI O0bSICHATD, KaK BbI 01y MAJINCh
o npumepal Ilpu 3anucu pemneHusi IpUMeEp JOCTATOYHO IIPOCTO IPUBECTH (U
[OKa3aTh, €CJIA 9TO HEOUEBHMJHO, 4TO OH noixoaut). OnucbiBarbh, U3 KaKUX
Cc00OparKeHUi Balll IIPUMEP IIOCTPOEH, HE Hy2KHO.

Bagaga 5.9.4. (Kpyxok masnoro mexmara — 2012/2013) B upys wycruiu
30 myk, KOTOpbIE CTamaW Kymarh Apyr apyra. Illyka cawraercss ChITO, ecam
OHA Cbejia X0Td Obl Tpéx Imyk. Kakoe Hambosibliee KOJMYECTBO IIYK MOLJIO
HACBITATBCS, €CJIH CheJICHHBIE CBITHIE KU IPU MOACYETE TOKE YUATHIBAIOTCA?
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Pewenue. Onenka. E& MOXXHO JaTh Pa3IUIHBIMA CIIOCODAMU.

OmnucarenbHbIil MOAXOA K OIEHKE. 3aMETHM, YTO €CJIM CHITBIMU OKa3aauch 10
usin Gosibine MyK, 10 OyayT cbenenbt 30 u 60see myk — TO eCTh BOOOIE BCe
UMEIOLMECs 1YyKHU, 4ero OblTh He MOXKET (€C/1H [PEJIIOJIOKUTb, YTO camy cebsd
[IyKa ChECTh HE CMOXKET — YTO BIIOJHE OUEBHJIHO).

DopMabHO-aHAJIUTHYECKHI [TOAX0 K OleHKe. IlycTh OKa3aauch CHLITHIMU G
myk. Torma orHm BMecTe chenn 3a uiaum Oosee miykK. Tak Kak KaxKaas IIyKa
HE MOXKeT ObITb CbeIeHa JBaK/bl, & B KOHLE OCTaHeTcs 110 KpaiiHeil mepe
onHa IMyKa, odeBumHO coorHormenne 3a < 30. Orcioma a < 10 — TO ecrh
MaKCHMAJIbHO BO3MOYKHOE KOJTHIECTBO — 9.

IIpumep. Ero tak:ke MOKHO MPUBECTH PA3TUIHBIMU CIOCODAMH.

Onucarensuo. IlpuBeném mpumep, Tpu KOTOPOM POBHO 9 IIYK OKA3AJNUCH ChI-

Thivu. OOO3HAYMM IIyK-KAHHUOAIOB 9e€pe3 a1;as;. . .; a,. CHaYaIa HACHIIA-
ores 7 uyk (aq;...;a7), cbegaa 21 uyky (as;...;ass) — KaxKaas Cbeja 110
3 myku. Ocraéres 9 uyk — 7 yKe CbITbIX (@1;...;a7) U 2 €l rOJIOIHBIX

(a29;asp). Ape ewé romoaunie (azg U asp) HACHIUAIOTCH, CbeB 6 CHITHIX LYK
(a1;...;a6)-

TI'padugeckn. KpyxxkamMn Ha pHCYHKe HUKE OTMEYIEHBI HACBITUBIINECS ITYKH,
KPECTHKAME — OCTABIIUECS TOJIOTHBIMHE.

29 30

12 3 4 5 6 7 8 9 101112 13 14 15 16 17 18 19 20 21

O

Bagaua 5.9.5. (Onumnuana Sumueil onumnuaauoi mkogsr MO®TU 2018,
I0HUOPBI, 3aja4a 3) B pgan crost 150 HBETOYHBIX IOPIIKOB, B HEKOTOPBIX U3
HuX pacTér 1o pacrenuio. Cpean Jr0ObIX TPEX MOAPA UAYIIAX FOPIIKOB XOTs
Obl B OJHOM €CTb pacreHue. 30MOM HPOLIEN BIOIb PALA U CheJl HEKOTOPbIE
pacreHms, TaK 9TO TEIEPb CPEar JIOObIX MMATH HIYIIUX [OAPS] FOPIIKOB HE
6oJiee OHOTO pacTenusi. Kakoe MUHUMAIBLHOE YUCI0 PACTEHUI OH MOT CheCTh?

Pewenue. PaccMoTpuM 2 TOC/I€IOBATEILHBIX TOPITKA C MBETKOM: MEYKIY HU-

Mu crodr He 6ojiee YeM 2 IyCTBhIX TOPINKA, 3HAYUT, OAUH U3 HUX (TeX, YTO C
UBETKOM) TOYHO omycromar. To ecTb, Bcero Oyuer cbeieHo He MeHee [OJOBUHbI
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00IIIero YHcIa pacTeHnit B CIyvuae, eCii OHO YETHO, U TIOJIOBWHBI ODIIET0 YHCIIa
paCTeHwUiT, yMEHBITIEHHOIO HA, IUHUILY, B CJIy9ae, €CJU OHO HEYETHO. Pa3o0ném
150 mamwux ropmkoB Ha 50 MOCIEI0BATEIbHBIX TPOEK. ZICHO, 9TO B KAXK 0 U3
HHAX He MeHee OJIHOTO TOPIIKA € I[BETKOM, 3HAYHT, BCEr0 TAKOBBIX He MeHee H0),
u Oyzmer cbeneHo He meHee 25 pacTeHuil.

IIpumep, pu KOTOPOM MOXKET OBITH ChEIEHO POBHO 25 PACTEHUI, TAKOB: TPEXK-
Jle pacTeHus PaCIoIaraloTcs Ha HOMepax, JesaIuxcsd Ha 3, T.e.: 3,6,9,12, ...,
a 3aTeM 30M0U ChefaeT pacTeHus ¢ HOMepamu, AessimumMucs Ha 6. Jlerko mo-
HSATh, YTO JIAHHBIA IIPUMEP COOTBETCTBYET yCJIOBUIO, U B HEM JI€HCTBUTEJIHHO
CheJIaeTCss POBHO 25 pacTeHwmii. O

TaK}Ke, KaK " B 3a/a9aX Ha UTPBI, TYT CJIECAYET H36eFaTb IIOHATUA «JIy‘IH_II/II./’I
CIydaity — HEBO3MOXKHO O0bICHUTD, YTO O3HAYAET ITO cj0BOcoueTanme. QObra-
HO HA TPOCHOY OOBSCHUTH, UTO K€ O3HAYAET ITOT JYUMINANH Caydail, ciemyer
OTBET: «HY 3TO OYEBHUIHO». TaKo#l OTBET HUKOIO HE YIOBIETBOPHUT.

IIponnmiocTpupyeM 3TO TPUMEPOM DPeEITeHnusT TOJIBKO YTO MPUBEISHHON 3a/1a-
qu. OOWH U3 COABTOPOB MAHHOW KHUTH, OyIy9HW GIEHOM XKIOPY OJIMMITHAIbI,
IPOXOAUBIIEH B yCTHOM popMaTe, HA KOTOPOil ObLTa JaHa 3Ta 3a70a4a, CTOJIK-
HYJICS C PACCY?KIEHHEM OJHOIO U3 IMKOJbHUKOB, HAUNHAIOIUMCS CJIETYOTIIH-
MU CJIOBaMU: «deM MeHbIle M3HAYAIHHO PACCTABIEHO PACTEHWH, TeM MeHbIIe
pacrenwuit 30MOU CHECT» — ITO W €CTh IOMBITKA MEPEiTH OT ODIIero Ciaydas
K «JIydreMmy». PazymeeTcs, 3TO yTBepKIeHUE SIBISIETCI HEBEPHBIM, MTOCKOIb-
Ky B HEM HE TOBOPHUTCsI, ITO 30MOM OyIET MBITATHCS €CTh KAK MOYKHO MEHDIIIE
pacrenuii. A nepeiifs K «iaydireMy ciaydaio» ¢ 50 IOCarKeHHBIMHM PACTEHMSsI-
MH, YYACTHHK IOKa3aJi, 94TO Ipu paccranoBkax 1,4,7,10,...; 2,5,8,11,...;
3,6,9,12,... checTh MeHee 25 pacTeHHil He MpeAcTaBasgeTca BO3MOXKHBIM. Ho
TTOCKOJIBKY JTaHHBIE BAPUAHTHI PACCTAHOBOK 50 pacTeHuil He SABIAIOTCA HCIEP-
OBIBAIOIIUME (BCErO UX CTOJBKO, YTO BBIIUCATH MX BCE, BOCIIOJIb30BABIIUCDH
HAIPSAMYIO [OJHbIM 11€PeGOPOM, HE XBATUT BPEMEHU OJMMIIMA/IbI), 9TO HUYEro
HE JIOKA3BIBAET JTarKe I JTAHHOIO «JIYUIIEro Cydass.

Crour Tak¥Ke 3aME€THUTh, IYTO PaCCMOTPEHHE KaKUX-JI00 KJIYHIUAX CIIy9aeB»
MOKeT OBbITh JOBOJIBHO IIOJIESHBIM IIPDHU IIOMCKE IIPDUMEPA, 3TOrO IIOHATUA CTOUT
OIlaCaThbCd JIMIIb IIPU JOKa3aTe/IbLCTBE OICHKHU.

3agaua 5.9.6. (IlIkosbublil sran Beepoccuiickoii oiuMnma bl NIKOJIbHUKOB —
2015.8.1) Bee narypasibhbie yucia, cyMmmMa nudp B 3aUCH KOTOPBIX JAEJUTCH HA
5, BBIMTUCHIBAIOT B TIOpsAKe Bo3pactanus: b, 14,19, 23,28,32,... UYemy paBna
caMasi MaJIEHbKAs PA3HOCTb MEXKIY COCEIHUMU UUCJIAMY B DTOM PAIy?

Pewenue. Ecam Mexk1y IByMs COCETHUME YUCTAMU 3TOU MOCTIET0BATETHHOCTH

HET IePexXo/1a Pa3psiia, TO pa3HOCTh mpocTo Oyaer pasua 5. [Ipu mepexome pas-
pana 9 npesparmtaercs B 0, a caemyomuii pa3ps yseaundusaercs Ha 1. To ecrb,
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cymma 1mudp yMEHBITAETCS Ha 8, TPHU MEePeX0Ie ABYX MOCTEIHUX — YMEHBIIA-
erca "Ha 17, m Tak majee. IlepebpaB HEMHOrO Jajbliie, MOXKHO 3aMETHUTh, UTO
pu nepexojie 4 MOCAeTHUX PA3PIIOB CyMMa YMEHBbITaeTCsI Ha 35, T. €. MOXKHO
MoH00paTh TAKUX 2 MOCTAEIO0BATENbHBIX UHUCIa, 9TO CyMMa mudp Aeauniach Obl
Ha 5y oboux, nanpumep, 49999 u 50000. 1o npumep g pazuocru B 1. Co-
BEPIIIEHHO SICHO, YTO MEHBIE PA3HOCTH OBITH HE MOXKET — WCKJIIYATEIHHAS
3a/1at4a, T/e MPpUMepP OKa3aJIiCsl TOPa3J0 CJIOKHEe OIEHKH. O

3asaBaJIbHUK

Bagaua 5.9.7. («Maremarndeckuit npasaauky> — 2008.6.2) 3aitunxa Kynuia
JIJIsl CBOUX CEMEPBIX 3aifdar ceMb OapabaHOB PA3HBIX PA3MEPOB U CEMb Tap Ha-
Jiodek pas3Hoil anunbl. Ecau 3aifi90HOK BHAUT, 9TO y HEro u GapabdaH OoJibiie,
U TIAJIOUKY JJINHHEE, 9eM y KOro-TO u3 OpaTheB, OH HAYWHAET IPOMKO Dapaba-
uuTh. Kakoe HanbOJIbIIIee IHUCJI0 3aii9aT CMOXKET HAYATH OapabaHUThH !

Bagaga 5.9.8. («Maremarudeckuii npazauuks — 1997.7.2) B Mekcuke sko-
JIOTM TOGUITACH TIPUHSTHS 3aKOHA, TT0 KOTOPOMY KasK bl aBTOMOOMIIL XOTST OBl
OJIMH JIeHb B HEJIEJIIO He JIOJIPKEH e37UTh (BJIaJIesier coobIaeT MoININi HoMep
aBTOMOOUJIS U «BBIXOIHO» JI€Hb HEJIEJIM ITOr0 aBToMobusist). B Hekoropoii ce-
Mb€ BCe B3POCJIbIE XKeJIAlOT €3/UTh €XKeHEBHO (KayKIblil — 10 cBOMM Jenam!).
CkoJbKO aBTOMOOUI € (KAK MUHAMYM) JOJIKHO OBITH B CEMbE, €CJIH B3POCIIBIX
B Heil a) 5 uesioBek; 6) 8 yesioBex?

Bagaga 5.9.9. («Maremarnuecknit npazgank> — 2016.6.3) PaBrocToponumit
TPEYTOJIbHUK CO CTOPOHO( 8 pas/ie/Iiii HA PABHOCTOPOHHHUE TPEYIOJbHIIKA
co croponoii 1 (ma pucynke uuzke). Kakoe HauMeHbIee KOJIUIeCTBO TPeyrosb-
HUYKOB HAJI0 3aKPACHTh, YTOOBI BCE TOYKH TMepeceveHust JnHuil (B TOM 4YHncie
U Te, 9TO MO KpasiM) ObUIN BEPIIMHAMMU XOTsI OBl OJHOTO 3aKPAallleHHOrO Tpe-
yTOJIbHUYKA?!

AN A

3agaua 5.9.10. («Maremaruueckuii npasgauk» — 1990.5.3) Copok BOceMb
KY3HEIIOB JOJIKHBI MoaKoBaTh 60 momazeit. Kakoe HamMmenbiiiee BpeMsi OHU
3aTpardar Ha paboTy, €CiM KasKAbIil Ky3HEIl TPATUT Ha OJHY IOIKOBY MATDH
muHyT? (Jlomanb He MOXKET CTOATH HA JIBYX HOIAX.)
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3agaua 5.9.11. (Topoxckas ycTHasg MaTeMarudeckas OJUMNUAIa Ijd 6—7
kimaccos — 2005.7.4) Kapkac kyba ¢ pébpamu munbl 1 Hamazan mémom. B
BepiinHe Kyba HaxomuTcsa KyK. Kakoli MUHUMAJIBHBLIA IyTh OH JOJIXKEH IPO-
[IOJI3TH, 9TOOBI ChECTh BECH ME!

Bagaua 5.9.12. («<Maremaruveckuil npasauuky — 2015.6.5) ObGe3bsina cra-
HOBHUTCSI CIACTINBOIi, KOT/Ia CheJaeT TPHU Pas3HbIX PppyKTa. Kakoe Hanbombiee
KOJINYeCTBO 00€3bsiH MO2KHO OcyYacTiimBuTh, umes 20 rpym, 30 6ananos, 40
nepcukoB u 50 mamgapunos? QOoCcHYy#TE CBOIT OTBET.

Bagaga 5.9.13. («Maremarudeckuii npazgauk> — 2014.6.5) Mama ncnexia
IUPOXKKKU — TPHU C PUCOM, TPU C KAIYCTOW M OJIMH C BUIIHEHA — U BbLIOXKUJIIA
uX Ha OJII0J0 Mo Kpyry (Ha pucyHKe HuKe). IToroMm mocraBmia GO0 B MUK-
POBOJTHOBKY TroiorpeTh. Ha BuJI BCce MMPOXKKM OfMHAaKOBbIe. Maria 3HaeT, Kak
OHF JIeXKaJli, HO HE 3HAET, KaK HOBEPHYIOCh O/om0. OHa XO04Yer ChecThb IH-
POKOK C BHIIHEH, & OCTaJbHbIE CIMTAEeT HEBKyCHbIME. Kak Mame HaBepHsaka
J00UTHCA ITOr0, HAAKYCUB KAK MOZKHO MEHDIIE HEBKYCHDIX IIUPOZKKOB?

7R
A

Bagaua 5.9.14. («Maremaruueckuii npasaauk»> — 2006.6.5) ez 38a1 BHyKa
K cebe B gepeBHIO: «BoT mocMoTpullb, Kakoi s HeOOBIKHOBEHHBIH ca,1, mocaau!
Y MeHd Tam pacTéT YeThIpe IPYIIH, & eIlé eCTh S0JI0HU, TPUIEM OHU [10CAYKe-
HBI TaK, 9TO Ha paccrogaunr 10 METPOB OT KaxKJA0# A0JOHH PACTET POBHO JBE
rpymus. «Hy u 9TO TyT MHTEPECHOTO, — OTBETUJI BHYK. — ¥ Tebs BCEro JaBe
AOOHU>. «A BOT W He yrajan, — yablOHyIcsa gen. — Z6I0Hb y MeHs B Caiy
OosbItie, 9eM rpyiny. Hapucyiite, KAk MOIJIM PACTH SIOJOHM W TPYIIA B CAIY
y nena. IlocrapaiiTech pa3MecTHTbh HA PUCYHKE KAaK MOXKHO OOJbINEe S0IOHb,
He nHapyimas ycsaosuii. Eciau Bel mymaere, 910 pa3mecTuniiz MAaKCUMAJIbHO BO3-
MOXKHOE YHCJIO sI0JIOHB, MOMPOOYiiTe 0OOBSICHUTH, TIOYEMY TO TaK.

Bagaga 5.9.15. («Maremarudeckuil npasaauk» — 2009.6.5) Jlro6o3narens-
HBIH TYPUCT XOUeT MporysiThes mo yaniam Craporo ropoa ot Bok3asa (Touka
A va nytane) 70 cBoero oresis (Touka B). Typucr xoder, 94ro0bl €10 MapIipyT
OB KAK MOYKHO JIJIMHHEE, HO JIBAXK/Ibl OKA3bIBATHCS HA OHOM M TOM YK€ Iepe-
KDECTKe eMy HEMHTEPECHO, W OH TakK He nenaer. HapucyiiTe Ha mrane cambrit
JUTMHHBIA BO3MOKHBIH MapIIPYT U JOKAXKHUTE, ITO OOJIee IIMHHOTO HET.
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3agaua 5.9.16. («Maremaruyeckuii npa3auuk»> — 2012.6.5) 3amenure B pa-
BEHCTBE

IINPOT = KYCOK + KYCOK + KYCOK + ... + KYCOK

OJIMHAKOBBIE OYKBbI OIMHAKOBBIMHY ITU(DPAMU, 8 PABHBIE — PA3HBIMY TAK, YTOOBI
PaBEHCTBO OBLIO BEPHBIM, & KOJUIECTBO «KYCKOB MUPOTA» OBLIO ObI HAWOOIIb-
IIIAM W3 BO3MOKHBIX.

3agaua 5.9.17. (Topoxickas ycTHasg MaTeMaTwdecKasl OJUMNUAIA Ijasd 6—7
kinaccoB — 2014.6.5) Ha kyergaroit mocke pasmepom 4 X 4 [ers 3akpaimusaer
HECKOJIBKO KJIETOK. Bacs BBIMTPAET, €Cu CMOMXKET HAKPBITh BCE ITU KJIETKU
HE TEPEeCceKAONUMUCT U He BbLIE3AIOIMIUMA 33 TPAHUILY KBAIPATA yTOTKAME
u3 Tpéx KeTOK. Kakoe HAMMeHbIee KOJIMIeCTBO KJIETOK JOJIKEH 3aKPACUTD
Ilersi, urobsr Bacst He Bhmrpas?

Bagaua 5.9.18. (Topouckas ycrHas mareMarndeckas oJuMmnuaza s 6—7
kyaccoB — 2013.6.6) Jduist urpsl B uuisiny Haust xouer paspesars Juct Gymaru
Ha 48 OJMHAKOBBIX MPSIMOYTOIFHUKOB. Kakoe HanMeHbIlee KOJIMIeCTBO pa3pe-
30B eif TPUIETCSA CAeIaTh, €C/IU JII0ObIe KYCKU OyMaru MOYKHO IEePEKJIaIhIBATh,
HO HeJIb3s crubarh, a Hams cnmocobHA pe3arh OMHOBPEMEHHO CKOJIBKO YTOIHO
cioés 6ymaru? (Kaxkupiit paspes — npsimMas JiuHus OT Kpas J0 Kpas KycKa.)

Bagaua 5.9.19. (Topojckas ycrHag MareMarudeckas OJUMIuaia Ijid 6—7
kiaccoB — 2015.6.6) U3 oguHaKoBOro KOJIMYECTBa KBAIPATOB CO CTOPOHAMU 1,
2 m 3 cocTaBbTe KBa/IpaT HAUMEHBIIIENO BO3MOKHOTO Pa3Mepa.

Bagaua 5.9.20. (Topojckas ycTHag MaTeMarndeckas OJUMIuaza s 6—7
kiacco — 2008.6.6) Haiinure Haubosibliee YUCIO [BETOB, B KOTOPbIE MOXKHO
HoKpacurb pédbpa Kyba (kaxKoe pebpo OIHUM IBETOM) TAK, YTOObI JJisd KaXK-
JIOI 1apbl [[BETOB HALLIKCH JBA COCEAHUX PeOpa, HOKPAIIEHHbIE B 3TH IIBETA.
(Cocepaumu cauTalOTCst pEOPa, UMeIoIue OBIILYIO BEPIITUHY. )

Bagaua 5.9.21. (Topouckas ycrHas mareMarndeckas oJuMmuuaia s 6—7
knaccos — 2006.6.6) Boicrynasa na apene ¢ 10 jgpBamu u 15 Turpamu, gapec-
cupoBmmK Ilarmma morepss HaI HUMH KOHTPOJIb, W 3BEPH HAYAIN MOXKHPATH
IpyT apyra. JIeB HACBITUTCS, €CIM CheCT TPEX TUTPOB, & TUTDP — €CJIU ChECT
aByx JbBoB. Onpenenure, Kakoe HauOOJIbIIee KOJUYECTBO XHUIIMHUKOB MOLJIO
HACBITUTCSA W KaK 3TO MOIJIO IIPOU30UTH.
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3agaua 5.9.22. («Maremarudeckuii npasganks — 2013.6.6) Tpuanars Tpu
OoraThIps HAHSAINCH OXPAHATH JIykKoMophe 3a 240 moner. XuTphiit asgabka dep-
HOMOD MOXKET Pa3IeuTh OOraThipeil Ha OTPsiIbl TPOU3BOIBHON YUCIEHHOCTH
(unu 3amucarb BCeX B OJMH OTPsiJl), & 3aT€M PACIPENEJIUTb BCE JKAJIOBAHBE
Mexky orpsaavu. Kakaplil orpsj [1eJiuT CBOM MOHETHI IOPOBHY, & OCTATOK
ornaér Yeprnomopy. Kakoe HanbosbIiiee KOMMIECTBO MOHET MOYKET JTOCTAThCS
YepHOMODY, €C/iu KaJOBaHbE MEXKIY OoTpanamu IepHOMOD pacrpeiessaer: a)
KaK eMy yroaHo; 6) mopoBHy?

3agaua 5.9.23. (Typuup Apxumena — 2012.5) B merke jiexkat 30J10Tbie MO-
HETHI — AyOJIOHBI, TyKATHI U MTHACTPHI, OMHAKOBBIE HA OIMIyIb. Kcin 3 Memka
BBIHYTH 10 MOHET, TO Cpeau HUX 00A3aTEIHHO OKAXKETCS XOTs ObI OWH 1yOJI0H;
€CJIM BBIHYTH 9 MOHET, TO cpeay HUX 00s3aTe/IbHO OKAXKeTCsl XOTs Obl ONUH Y-
KAT; €CJIM K€ BbIHYTh 8 MOHET, TO Cpey HUX 00A3aTeIbHO OKAXKeTCsl XOTs Obl
oauH nuacrp. Kakoe HauboJibliee KOJIMYeCTBO MOHET MOLVIO ObITh B MELIKe?

Bagaua 5.9.24. («Maremaruueckuii npazgauk»> — 2003.7.5) B uects npasa-
HuKa 1% congar B mONKy nosty4mn Hopoe oOMyHauposanue. CongaTsl paccras-
JIEHbI B BUJIE IIPAMOYTOJbHHKA TAK, YTO COJJATHI B HOBOM OOMYH/IMPOBAHHU
okazasanch He mernee ueM B 30% xomonH u He MeHee wem B 40% mepenr. Kakoe
HaWMeHbBITIee YHCJIO COJIJAT MOIJIO OBITh B MOJIKY?

Bagava 5.9.25. (Topouckas ycrHas mareMarndeckas oJuMuuaia s 6—7
kyaccos — 2013.6.7) B maTh ropIoukos, crogamux B psa, Kpoauk vajaua tpu
KujorpaMmMa Mézna (He 06A3aTeNIbHO B KaXKIbld U HE 003aTeIbHO MOPOBHY ).
Bunnn—Ilyx moxker B3gTh /1I00BIE ABa TOPIIOYKA, CTOANNE psaAgoM. Kakoe Han-
0OJIbIIEE KOJIMIECTBO MEIA CMOXKET TrapaHTHPOBAaHHO CbhecTh Bunuu—ITyx?

Bagaua 5.9.26. (Topojickas ycTHasg MaTeMarudecKas OJUMNUaLa Ijd 6—7
kiaccoB — 2012.6.7) IlarusnagHoe 4uCIO HABBIBACTCH HEPA3AOHNCUMBLM, ECIIU
OHO HE PACKIAILIBAETCS B MPOU3BEIEHHE NBYX TPEX3HAUYHLIX dmcen. Kakoe
HauOOJIbIIEe KOJTHMIECTBO HEPA3TOKUMBIX MATU3HATHBIX UHUCEST MOXKET WITH
noapsia’?

Bagaua 5.9.27. (Topojckas ycrHag mMareMarndeckas oJuMmnuaia s 6—7
kiaccoB — 2002.6.7) Kaxkznoe u3z 50 uzmenuil Hy»KHO CHAavaja IOKPACUTD, a
moroMm ymnakosBarb. Bpemsi okpacku — 10 munyt, ynakosku — 20 munyt. Ilo-
CJie OKPACKU JIETaJIb JOJIXKHA 5 MUHYT COXHYTh. CKOJIBKO HEOOXOANMO HAHATH
MaJISIpPOB M CKOJIbKO YIAKOBIIMKOB, YTOOBI BBIMOJHUTL PADOTY B Kpardaiiriee
BpeMsi, eCIu HeJIb3s HaHuMarh 0ojee 10 desmoBek?

3agaua 5.9.28. (Topojickas ycTHAsg MaTeMaTWdecKasl OJUMNUALA I 6—7
kyaccoB — 2017.6.8;7.8) B kax10if KjeTKe MOCKU Pa3MepOM 5 X 5§ CTOUT Kpe-
CTUK WJIA HOJIUK, TPUYEM HUKaKHe TPU KPECTUKA HE CTOAT NOAPAJ] HUA IO TOPH-
30HTaJIA, HA 110 BEPTUKAJIU, HU I10 JHUArOHAJIH. KaKoe HaI/I6OJ'[bH_Iee KOJIN49ECTBO
KPECTHUKOB MOKeT ObITb Ha JOCKe?
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Bagaua 5.9.29. (Topojickas ycTHasg MaTeMarudecKas OJUMNUALA Ijd 6—7
kiaccoB — 2016.6.9) B marazune npogaror kopoOku Kouder. Cpenu HUX €CThb
He MeHee IIATU KOPOOOK Pa3HOi IeHbl (HUKAKUE IBE U3 HUX HE CTOST OJUHA-
koBO). Kakue 6bl jBe kopoOku Hu kynui Baca, Ilers Bcerma cmoxker takxke
KyIIUTh JiBe KOPOOKH, OTPATUB CTOJILKO Ke jeHer. Kakoe HanMmenbiee KoJIu-
YeCTBO KOPOOOK KOHQET JOJIKHO OBITH B TIPOIasKe?

Bagava 5.9.30. (Topouckas ycrHas mareMarndeckas oJuMuuaia s 6—7
kmaccos — 2012.6.9) Tlnan aBopua Imaxa — 3TO KBaJparT pa3MepoMm 6 X 6,
pa30uThIit HA KOMHATHI pa3mepom 1 X 1. B cepemwre KaxKI0# CTEHBI MEXKIY
komHaTamu ecth aBepb. Illax ckazans cBoemy apxurektopy: «Ciromail gacrhb
CTEH TaK, 4TOObI BCE KOMHATBHI CTAJIH PasMepoM 2 X 1, HOBBLIX ABEpeil He Io-
SABHUJIOCh, & IIyTh MEXK/y JIOOBIMU ABYyMsl KOMHATaMU IIPOXOMJI He DoJiee, deM
uepe3 N apepeits. Kakoe nanmenninee 3nadenne N JOIKEH HA3BATH IMTaX, YTO-
OBbI IPUKA3 MOXKHO OBIIO BBIMOJHUTD?

3asmaya 5.9.31. (Typuup Apxumena — 2014.6) Hesmaiika nepecrapui mudphbl
B HEeKOTOpOM uuciae A m momyuwusa uyuciao B. 3areM OH BBIYHCIU PA3HOCTH
A — B v TOJIyYnJI TIPU 3TOM YHUCJIO, 3AMUCAHHOE C MOMOIINBIO OJHUX €MHHUIIL
(apyrue nudpbl HE UCIOIB30BAINCH). Kakoe HauMeHbIIee YuCJI0 MOLJIO Y HEro
HOJLy YU THCS !

Bagada 5.9.32. («Maremarnueckuii mpasgauk» — 2005.7.6) Ha ocrpose
Hesezenusi ¢ nacenennem 96 4eI0BEK MPABUTEIHLCTBO PEIIUIIO MPOBECTH ISTh
pedopm. Kazxkmoit pedopmoil HEIOBOIbHA POBHO IIOJOBHUHA, BCEX TPAXKJIAH.
I'payk TaHWH BBIXOANT HA MWTHHT, €CJIN OH HEJIOBOJIEH Dojiee YeM TIOJOBMHOM
Bcex pedopm. Kakoe MakCcHMAaIbHOE YHCIIO JIO/IEH TPABUTEIHCTBO MOYKET OKH-
narb ua mutuare? (IIpuseauTe puMep U JOKazKUTe, 4TO OOJIbIIE HEJIb34. )

Bagaua 5.9.33. («Maremaruueckuii npazanuk» — 2008.7.6) Bacs mocrosii
HEKOTOPOE BpPEMs HA OCTAHOBKE. 33 TO BpeMs IPOEXaJj OJWH aBTOOYC U NIBA
TpamBasd. Uepe3 HEKOTOpoe BpeMs Ha 3Ty Ke ocTanoBKy nputén [nunomn. IToka
o Tam cujed, npoexaso 10 aBrobycos. Kakoe MuarMaibHOE 9uCIO TPAMBaEB
MOTJIO TIpoexaTh 3a 310 Bpemsi? U aBToOyChI, U TpaMBaW XOOAT C PABHBIMU
WHTEPBAJIAMU, TIPUIEM aBTOOYCHI XOAAT C WHTEPBAJIOM 1 1ac.

3agaua 5.9.34. («<Maremaruyeckuii npazanuk» — 2012.7.6) IMoGenus Ko-
1mes1, morpebosas IBan 305i0Ta, 9TOOBI BRIKYMUTH Bacuiancy y pa3boiHUKOB.
IIpusén ero Komeit B memepy m cka3ad:

«B cynayke nexar 3os0rble canrku. Ho mpocro tak ux yHecTu Hesb3si: OHU
3akosaoBanbl. Ilepenoxku cebe B cymy OAWH Wan HeCKOMbKO. [ToToMm s mepeno-
Ky U3 CyMbI B CYHJYK OJIWH MJIM HECKOJIHKO, HO 00sI3aTEIHLHO JAPYTOe HHUCIIO.
Tak MbI OyzeM 10 O4Yepeu TepeKIabIBaTh UX: Thl B CyMY, 5 B CYH/IYK, KayK-
JbIil pa3 HOBoe yucyo. Korna HOBoe 1epekyia/ibIBAHue CTAHeT HEBO3MOXKHBIM,
CMOZKelllb YHECTU CBOIO CyMy CO CJIMTKaMU».
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Kakoe nanbosbiree “uCI0 CINTKOB MOXKeT yHecTn BaH, Kak ObI HU JeiCTBO-
Bas Kormeii, eciiu B cyHmyke ucxoaHo nexut a) 13; 6) 14 3010TbIX CIUTKOB?
Kak emy sTo caenars?

Bagaua 5.9.35. («Maremaruueckuii npasgauuk» — 2010.7.6) Jlerko pasme-
CTUTHh KOMIUIEKT KOopabuieii mist urpbl B «Mopckoit 6oii» Ha mocke 10 x 10 (na
pucyHke). A Ha Kakoifl HaMMeHbILeH KBAJAPATHON JIOCKE MOXKHO Pa3MeCTHTb
stor kommiaekt? (Hanmomuum, uTo corsacHo npasmiam KOpabJiM HE JIOJIZKHBI
CONPHUKACATHCS JarKe YIJIAMHU. )

Bagaga 5.9.36. («Maremarudecknii npasaauk» — 2013.7.6) JIuca Anuca u
ko1 Bazmnmo BoipacTmin Ha Jepese 20 HaTIbIIUBLIX KYHIOP U TEmePh BIUCHI-
BaIOT B HUX CEMU3HAYHBIE HOMepa. Ha Kask10it Kymope ecTh 7 MyCThIX KJIETOK
s nudp. Basunmo nasesaer no oauol mudpe: «1y wam «2» (Apyrux oH He
3HAET), a AJMCa BIMCHIBAET HA3BAHHYIO UGy B JHO0YI0 CBOOOAHYIO KJIETKY
000t KyIIopbl U TOKa3bIBaeT pesdynbrar basmmmo. Korma Bce kireTku 3amos-
HeHbl, Ba3zuano Gepér cebe Kak MOXKHO OOJbIE KyIiOp C Pa3HLIMKA HOMEpPaMHU
(43 HECKOJIBKUX € OJMHAKOBBIM HOMEPOM OH OEpET JIULIb OJHY), & OCTATOK 3a-
6upaer Anmnca. Kakoe HanbosbItee KOJIMIECTBO KYMIOP MOYKET TIOJIYYIUThH Ba-
3UJIM0, Kak Obl HE neficTBoBaja Anmca?

Bagaua 5.9.37. (Topojckas ycrHag MaTeMarwdecKas OJUMIUALa Ijd 6—7
kjtaccoB — 2014.7.9) Ha okpyzxkuoctu ormeuenbl 2014 Trouek. B ofuoii u3 Hux
CHIUT KY3HEYUK, KOTOPBIN JIeJTaeT MPbIKKU [0 YaCOBOM cTpesnke jubo Ha 57
nestennit, muoo Ha 10. I3BecTHO, 9TO OH ITOCETHUI BCE OTMEYEHHbIE TOYKHU, C/e-
JIaB HaMMEeHbIIee KOJIM4ecTBO NPbRKKOB jymmibl 10. Kakoe?

3agadn I8 CAMOCTOATEJIbHOTO PEIIeHIs

Bagaua 5.23. (Myuaununansubiii aran Beepoccuiickoil oMMnua bl MKOIbHU-
koB (Mocksa) — 2008.7.3) HoBoroasisi rupJisinia, BUCALIAs BIOJIb IIKOJIBHOIO
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KOPHUJIOPA, COCTOUT M3 KPACHBIX W CHHUX JIAMTIOUEK. PaI0M ¢ KaxK10# KpacHOii
JIAMIIOYKO# 00s3aTEIHHO eCTh crHsis. Kakoe HanbOoJIbIee KOJIMIeCTBO KPACHBIX
JIAMTIOYEK MOYKET ObITh B THPJISIHIE, €CJIH BCero JaMmodek 507

3amaua 5.24. Kakoe HambOIbIee UUCIO TPEXKIETOYHBIX YTOJKOB MOXKHO
BBIPE3aTh U3 KJIETYATOrO MPAMOYTOJbHUKA 5 X 77

Bagaga 5.25. (Kpyxok mamoro mexmara — 2012/2013) Kakoe HanmeHbee
YUCIIO KJIETOYEK Ha JO0CKe 8 X 8 MOXKHO 3aKPACUTh B YEPHBII [IBET TAK, YTOObBI
ObIIa XOTS OBl OJHA 3aKpAITeHHas KJIeTKa B JI000M KBagpaTruke 2 X 27
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10 Pas36op 3amav aad caMOCTOATEJIHHOTO pelre-
HUS

Jloruyeckue 3amadn

3amadva 5.1. B moesne, B oqHOM KyITe, eXajn acCTPOHOM, TTO3T, MPO3aNK U JPa-
Marypr. Ux dbamuanu 6butn Asexcees, Bopucos, Koncranrunos u JMurpues.
Kaxkaprit 3 HUX B3I ¢ OO0 KHUTY, HATMCAHHYIO OJIHUM U3 MACCA2KUPOB KY-
ne. Anekcees u Boprcos nmomeHsiiuch, KHUraMu ¥ yriiyOuauch B arerue. [1osT
quras nbecy. IIpo3ank, ouenb MOJIOIO 4eJI0BEK, BBIILYCTUBIINI CBOIO IIEPBYIO
KHHUTY, TOBOPMJI, UYTO OH HUKOTJIa, HUIETO HE YUTAET MO acTpoHoMUHU. Bopucon
B35J1 B JOPOTY OJHO W3 npousBeaenuit Ivurpuesa. HukTo n3 maccazkupos He
OpaJji B IOPOry U HE YUTAJ KHUT, HAIMMCAHHBIX UM CAMUM. UTO YnuTaj KasKIbIi
u3 aux?! Kro xkem 6bL17

Pewenue. Buagane cTrout ompenesnTh, KHUTH KAKAX HAMPABICHUI YATATN
monu kKakumx mnpodeccuit. I3 Toro, 4to mosT YuTaer mbecy, a MPO3auK He
YUTAET KHUTH [0 ACTPOHOMUM, MbI [IOJIy9aeM CJIEAYIOILyI0 TaOIuILy:

acTp posr P03 Jpam

actp | — | — _I_ S
mosr | — | — | — —|—
po3 | — _|_ _ | —
mpam | - | — | — | —

Sameruiu Jid Bbl, 9T0 00JIafaTeu Beex npodeccuii BBICTPOMINCH B KPYT IPYT
3a Ipyrom? A MMEHHO, €CJIi X PaCIOJIOKUThL B TIOPSIIKE, KTO KOTO YATAET, TO
noJlydaeTcd Cllelyolasd KapThuHA!

acTp — IpO3 — MO3T — IpaM — acCTp.

MozxHO 3aMeTHTh emré OfHY MOACKA3KY: MUTPHUeB HAMUCAT HECKOJBKO MPO-
u3Be/IeHUH, & TPO3aWK Hammcas Jmiib nepByio kaury. Ecin Bopucos kymnui B
JI0pory onHo u3 npoussenenuit JIvmurpueBa, a Asiekcee u Bopucos nomemnsi-
Jch KHUTaMu, TO AJtekceeB umraer ImurpueBa.

Ewé onun BIBOI MOXKHO caenarh u3 ¢gpakra, 910 Asekcees u Bopucos odbme-
HSLJIMCh KHUramMu. Tak Kak AJiekceeB HE MMeEJI CBOIO KHHIY, TO IIOCJe OOMEHA
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Bopucos ne mMor eé mojiyuuTsb, Tak uTo Bopucos He unrtan AjekceeBa. A Koro
ke o unTaj? JIMurpuena yxke unraer AJiekcees, CBOIO KHUTY BOpHCOB TOXKe
HEe YuTaeT, ciaefoBaresbHo BopucoB untaer KoHcTaHTHHOBA.

Mbi moJiy9min HOXOXKYI0 KAPTUHKY Jjisd (paMuiinii:
Anekcees — Imurpues u Bopucos — KoncranTuHos.

VaureiBas, aro JIMuTpueB — He MPO3auK, MOaydaeM TabJIUIy CO BCEMH BO3-
MOXKHBIMY BAPUAHTAMUA:

acrp 1po3 HO3T  JApaM
Pl b K A
K A il b
b K A il

Hamu BEIBOOBI MOXKHO 3aIACATh B BHAJE BBICKA3BIBAHUI.
Pemrenne 1.

e AnekceeB (mosT) unrtaer JImurpuesa (apamarypr).

e Koncrantunos (nmposauk) guraer Asekceesa (1most).

e Bopucos (acrponom) uuraer Koncranrunosa (npo3auk).
e JImurpues (upamarypr) uuraer Bopucosa (acrpoHoMm).

Pemrenne 2.

Kouncranrunos (11031) unraer Asekceesa (upamarypr).
Bopucos (upozauk) uuraer Koncranrunosa (10sr).
Huutpues (actponom) untaer Bopucosa (mpo3auk).
Anekcees (apamarypr) anraer JIvurpuesa (acTpoOHOM).

Permrenne 3.

Huutpues (nosr) unraer Bopucosa (mpamarypr).
Anekcees (mposawk) unraer JImurpuesa (mosr).
Koncranrunos (acrponom) uuraer AsiekceeBa (IIpO3auK).

[ ]
[ ]
[ ]
e Bopucos (apamarypr) uuraer Koncranrunosa (acTpoHom).

Herpyamo ybeanThesi, 970 BO BCEX BAPUAHTAX CUCTEMbBI YTBEPKJIEHUN HEMPO-
TUBOPEYNBHI. U

3amaua 5.2. Bobép, Kpokoamn m Makaka ¢ OCTpOBa pBIApei M JIKEI0B
BCTPETHUTHUCH, U ABO€ CKa3aJIn:

Bob6ép: «Mbr Bce JKenprs.
Kporodua: «PoBHO 0/ivH U3 HAC PHIADPH>.

Ko u3 31ux TpOuX phIIaph U KTO JIZKEIL!
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Pewenue. TIpeamonoxxum, aro BoGEp — phIaph, Caea0BaTEIHHO, M0 BHICKA-
3bIBAHNE MCTUHHO, W OH sBJseTCs JikeroMm. IIporuBopeune. 3uaunt bobép —
JIXKEIl, U ero BbICKa3bIBaHHe JIOXKHO. BoickasbiBanue «HesepHo, 4T0 MBI BCe
Jkenpl» o3Hadaer «Cpeau HAC ecTh phIIApH», a He «Mbl BCe phIIapu».

IIpeanonoxum, aro Kpokoaun — Jzkerr, TOTIa €ro BHICKA3BIBAHUE JIOXKHO, U
UCTUHHBIM SIBJISETCs BbhICKa3bIBaHMe «KomdaecTBO phIliapeii cpeau HAC HE PaB-
HO OgHOMY». Tak Kak W3 BBICKa3bIBaHWA BoOpa cieayer, 9YTO PBIMAPH CPEIn
Bobpa, Kpokomumna u Makaku umetorcs, a Bo6ép u Kpokomun — skerbr, TO
phIIapb POBHO onuH, 310 Makaka. Mbl OnsTh OPUILIX K NPOTHBOPEUHIO, TAK
kak Kpoxkomni-mken ckazan npasay. Ciaemosaresnbro, Kpokoana — phiiaphb,
a Makaka — JIKelr. O

Jloka3zaTeabCTBO OT IIPOTUBHOIO

3amadga 5.3. B secy pemmiu cBepruyTh MOHAPXa-JIbBa U YCTPOUJIM PEBOJIIO-
nuto. Ha BeIOOpax mpe3maeHTa Jieca KaxK bl 13 rOJIOCYIOIMINX 3BEepeil BHOCUT
B m30MpaTeabHbIi OiotereHh nMena 10 Hambosee TOCTOMHBIX Ha €ro B3TJISII
kauaumaTtoB. Ha riaBHOi mossire Jsreca HaxomuTces 11 ypH [J1si TOJIOCOBAHUS.
Tlocne mHs1 BHIOOPOB BBIICHUIOCH, 9TO B KaXKIOH ypHE JIEKUT XOTS ObI OIWH
OI0JIIeTeHDb, U MPHU BCIKOM BbIOOpe 11 IpOM3BOIBHBIX OIOJIIETEHEH IO OJHOMY
"3 KayKI0W YPHBI HAWAETCS KAHIUIAT, UMsi KOTOPOTO BCTPEUAETCS B KAZKIIOM
u3 BBIOpAHHBIX OrojIIeTeneil. /lokaxkure, 94TO MO KpaiiHell Mepe B OIHOM ypHE
BCe OIOJIIETEHN COJEPKAT MM OJHOIO M TOTO YK€ KAHINIATa.

Pewenue. Tlpeamonoxum, 910 3TO He Tak. Ecan ycaoBue 3a7a49n He BBIIOTHE-
HO, TO JJTsi KazK0r0 KAHINIATa B KaXKI0# ypHE Hall1éTcsa XOTh 1 610/171eTeHb, B
KOTOPOM OH He 3anucan. Bo3bMEM MPOnU3BOILHBIN OIOJIIETEHD U3 TIEPBOil YPHBI.
B mém ykazannl nmena 10 KanauTaToB B Mpe3uieHTHI. Torma Bo BTOPOil ypHE
HaAETCs OI0JIJIETeHb, HA KOTOPOM HE HAMWCAHO WM MEPBOTO W3 YKAZAHHBIX
B JAHHOM CIIMCKE KAHIWJATOB, B TPETheil ypHe — OI0JIeTeHb, B KOTOPOM HE
YKa3aH BTOPOM M3 KAH/UJIATOB, ..., B OJUHHAIIATON — B KOTOPOM HE yKa3aH
JeCAThIf n3 KaHau1aToB. Torna, ecju Mbl BO3bMEM BCE YKA3aHHbBIE OI0/IIeTeHN
BMECTe C BRIOPAHHBIM U3 TIEPBOil yPHBI OIOJIIETEHEM, KQHINIATa, UM KOTOPO-
T'0O BCTpEeYaeTcd B KaxK/I0M U3 HUX, MBI He HaiiaéM. [lomydernoe mpoTuBopeune
3aBepINaeT pelleHne 3aa99. O

3amayva 5.4. Y376l KBaIPATHONW CETKH MOKPAIeHbl B ABa mpBera. Jlokakure,
YTO HARAETCS NPAMOYIOJIbHBIA TPEYroJIbHUK C OJHOLBETHBIMU BEPIIMHAMH.

Pewenue. Ilpeamnonoxum NpOTHBHOE — IIYCTh TAKOI'O TPEYTOJbHUKA HE CYIIe-
creyer. Haiimém B OIHOI TOPU30HTANM [BA y3J1a OJHOTO IIBETA. DTO MOIKHO
C/1eJ1aTh.
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PaccmorpuM ipon3BoSIbHBIH y3esa — nycTh o 1BeTa A. B ofHoit ropnzonTanm ¢
HUM TIOITPOOYeM HAiTh y3es Takoro e 1neera. Eciiu 3Toro He ymajaoch CIeaarhb
— 3HAYUT, BCE OCTAJIbHbBIE Y3JIbI B 9TOM Psiy IIBeTa B, 1 B TAKOM CJIy4ae MOXKeM
B34Tb [Ba y3Jia BTOPOro IBETa.

B oxmoit BepTHKANIM C OTHUM U3 HAWJIEHHBIX OIHOIBETHLIX Y3JIOB MOMPOOyeM
HaUTH y3esT TaKoro ke 1Beta. Ecam 310 ymamoch caenarh — 3a7ada pPermeHa.

Nuaye umeeMm JBe BEPTUKAJIN, KaXKasl U3 KOTOPBIX 33 MCKJIIOYEHHEM OJHOIO
y3J18 3aKPaLleHa B OJMH U TOT K€ LBET, 4TO TAK2Ke IIPUBOAUT K CyIIEeCTBOBAHUIO
HCKOMOTO TPeyrobHuKA. 11o/IydeHHOe TPOTUBOpEUNE 3aBEPIIALT PENIEHNE 3a-
JaYH. ]

3amava 5.5. ecars apyseit mocianu ApyT APYTY TPa3IHAYHBIE OTKPBITKH,
TaK 9TO KaXKJbIH 1OCsa 5 OTKPHITOK. JloKaxkuTe, 9T0 HAMAyTCs JBOE, KOTO-
pble 1OC/Ia/Il OTKPBITKY JPYL JIPYLY.

Pewenue. 1lpeamnono:kum TPpOTUBHOE, TO €CTh, UTO TAKUX JIIO/IEH He HANAETC.
D10 OyJaeT 03HAYATH, 9TO B JIIOOOM TIape JIoel OTIPABIEHA WU TOJIBKO OTHA
OTKPBITKA, WJIU 2Ke Hu eannoii. Becero map

1
10-9. = =4
0-9- 5 =45,

TO eCTb, OTIIPABJIEHO He DOosiee 45 OTKPHITOK, OJIHAKO K€ BCEI'0 OTKPHITOK POBHO
10 - 5 = 50 — mpoTuBOpeUne. O

IMpuamun Jdupuxniae

3amada 5.6. [lokarkure, 9TO NPABUJIbHBIA TPEYTOJIbHUK HEJIb3$l [TOJIHOCTHIO
HAKPBITh JABYMS MPABUIBHBIMHU TPEYTOJbHUKAMHU C MEHBIUMHA TLIOMIAISTMHA.

Pewenue. 3amernm, 910 HAUGOMBINUN OTPE30K, KOTOPBIH MOKHO TOKPBHITH
IPABUJIBHBIM TPEYTOTHBHUKOM — 9TO JJTNHA CTOPOHBI 9TOT0 TPEyroabHuKa. Pac-
CMOTPUM 3 BEPUIUMHBI-«KPOJIUKA» HUCXOTHOI'O NPABUJIBHOIO TPEYLOJIbHUKA U 2
MEHBITNX TPAaBUIBHBIX TPEYTOJIHbHUKA («KHQTKI/I JJIA KpOJII/IKOB»). TOI‘,H& 10
IPpUHIAITY ,ZLI/IpI/IX.He KaKHe-TO ABE€ BEPITHUHBI JOJIZKHBI 6])ITB IIOKPBLITHI OTHUM
TPEYTOJIbHUKOM, YTO HEBO3MOXKHO, UYTO ¥ TPEOOBAJIOCH I0KA3ATh. O

3amava 5.7. B Tabmumne 8 X 8 paccraBiieHBI TeJIble YHCAA, MPUIEM JTIOObIE
JIBA 9KCJIA B COCEJHUX 110 CTOPOHAM KJIETKAX OTJIMYaioTcd He 6osee, yem Ha 4.
JIoKasKnUTe, 9TO CPEJU ITUX THCET €CTh 2 PABHBIX.

Pewenue. Tlpeamonoxxkum nporuBHoe. Torma B Tabimie HET ABYX OJMHAKOBBIX
YpceJa — BCE 4YMC/Ia pa3iudHble. PaccMOTpuM HauMeHbllee W HauboJiblilee nu3
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HUX — OHU OyayT oTiMyaThest XoTst Ol Ha 63. Ho or omporo m3 HUX MOXKHO
J1006paThCs 10 APYTOro 9€pe3 COCEeIHME KIETKH 3a, MakcuMyMm, k+1 < 747 = 14
XOJIOB (PUCYHOK HUKeE).

Tax Kax pa3HuIla MexK/1y COCEIHUMU 9uCIaMu He 6osee, 1em 4, To, caenas < 14
X0/I0B, pa3uuna Oyaer ne 6osee, dem 4 - 14 = 56. Ilosyuennoe mporuBopedne
3aBEPIIAET JI0KA3ATEIHCTBO 33U, O

3amaya 5.8. Ha maxmarHoit qocKe 0OoJsiee 9eTBEPTH TOJEH 3aHATO IMIAaXMaT-
HbpiMHu purypamu. JJokazkuTe, 9T0 3aHATHIME OKA3AJNUCh XOTs ObI IBE COCETHUE
(o cTOpOHE WK YriIy) KJIETKH.

Pewenue. Pazobbém nocky Ha KBajgparhbl 2 X 2 (Ha PUCYHKE HUKE).

Bcero na maxvartHoO# q0cke 64 10151, 60I€e YeTBePTH W3 KOTOPHIX 3aHATO. To-
IJa 3aHATO He MeHbITe, YeM 17 kjmeTok. Tak Kak KBaJIpaTOB-<«KJIETOK» BCETO
16, a duryp-«xkponukoy — 17, To no npunnuny upuxiie B KAKOM-TO KBa/I-
pare croaT XoTsd Obl 1Be PUTYPBI, a, 3HAYUT, OHU COCEIHHE JTUOO IO CTOPOHE,
b0 1o yriTy. O
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MaremaTuvdecKue UTrphl

3amada 5.9. Ha nocke pazmepom 8 X 8 nBoe 1o ouepeu 3aKPaIinBaoT KIeTKI
TaK, YTOOBI HE LOABJIAJIOCH 3AKPAIIEHHBIX YIOJIKOB U3 TPEX KJeToK. [Ipourpsr-
BAET TOT, KTO HE MOYKET CIeJIaTh X0 KTO BhIMrphIBAET MpHu MPaBUILHOM urpe?

Pewenue. Bocmonb3yeMcs CAMMETPUYHON cTpaTerueit. Byigem urpars 3a BTO-
pOro WrpoKa W JEIaTh XOJbI, CHMMETPHYHBIE OTHOCHTEIHLHO IEHTPA JOCKH.
Torma na mr0060it x0m IEpBOro y Hac Oyaer orser. JleficTBUTEILHO, €C/IN 9TO HE
TaK, a 3HAYMUT, [MOSBUJICSA YIOJOK U3 TPEX KJIETOK, TO B CUJIY CHUMMETDPUU, 110
HAIIErO XOJ/Ia 9TOT YTOJIOK YK€ OBII, 9er0 He MOXKET ObITh. A 3TO M O3HAYAET,
YTO MPHU MPABUJIHHON WT'DE BBIUTPHIBAET BTOPOW MTPOK. O

Bagaua 5.10. (Kpykok mamoro mexmara — 2012/2013.Urpsr.5) JIBoe urpa-
0T B CJIeAYIONLYI0 urpy. Kazkapiit urpok no oyepeau Boraepkusaer 9 guces (1o
cBoeMy BbIGODPY) U3 nocaenosarensuoctu 1,2, ..., 100, 101. ITocue onunnasa-
TH TAKMX BbIYEPKUBAHUI OocTaHyTCd 2 dncia. [lepBoMy UIpOKy MpUCyKIaeTcs
CTOJIbKO OYKOB, KAKOBA PA3HUIIA MEXKIY ITUMU OCTABITUMUCS drcaamu. Jloka-
3aTh, YTO MEPBBIA UTPOK BCETIA CMOXKET HAOpATh 10 KpaiiHeit Mepe 55 0YKOB,
KakK Obl HU UIPAJI BTOPOIA.

Pewenue. 1lepBriit uTPOK CBOMM MEPBBIM XO/IOM BBIYEPKUBAET 9 IIEHTPATbHBIX
qucesn ot 47 10 55. Jlasee crparerusi nepBOro UIPOKA CJIEAYIOMIAsT: IPU BbIOODE
BTOPBIM UTPOKOM YHUCJA ¢ CPEIN TPOUUX, TMEPBBIN UTPOK CBOUM CJIETYIONTIM
XOJIOM BBIUYEPKWMBAET YHCJIO b, Takoe, 4To |a — b| = 55.

Wnu Bce ocTaBmImecs 4uciIa IIOCJe IePBOro X0ia pasbuBaloTcsa Ha Hapbl
(1;56), (2;57),...,(a;a + 55),...,(46;101).

Bropoit urpok cBoum X0J0M BblYe€pPKUBAET 9 JIIOOBIX YHCEII, IEPBBI K€ CBOUM
CJIE Y IOIIMM XOJO0M «TIOIYHUIIAET 33 HUM, HE OCTABJIsASA dnces 6e3 mapbl. Takum
00pa3oM, B KOHIIE BCEra OCTAHETCs Ieas Mapa 9UuCesI, PA3HOCTb KOTOPBIX
55. O

3amava 5.11. /lana minTka mokosaga pazmepom 6 wHa 12 gosek. Bobpsr
IIlmomo w Bacunuii pemuiiu coirpaTh B CJAEAYIONYI0 UIPY: MOXKHO B3ATh JIO-
60i1 IPsIMOYTOJIbHBIM KYCOK U PA3JIOMATh €ro [0 JUHUK PA3/IeIa JT0JIeK HA JIBA
MEHBIIIX MPAMOYTOJLHBIX KycKa. [loydueHHbie KyCKu ecTh Hestb3s! TIpourpor-
BAET TOT, KTO HE MOXKET CJIeJIATh XOJ, & BHIUTPABINNI B JAHHON WrpE MOy IUT
BECh IOKO0/Ia1. BOOpBI 0deHb 00T 99-TIPOIEHTHBIN ITOKOJIaT U OUY€Hb XOTST
Bbiurparb. KTo BbIMTpBIBaeT MpuU MPaBWIbHON urpe, ecau Bacumwit ycryrmwn
npaso nepsoro xoza Iliomo?

304



Pewenue. IlpuBeném BuurpwInmHyio crpareruio a1 1lmomo. IlepBbiv xomom
pa3omMaeM TOKOJIAJAKY Ha JBa KycKa pa3mepoM 6 x 6. Ha kaxmoe neiicreue
Bacwius ¢ ogmoit u3 gacreit 6yaeM TpOM3BOAUTH TAKOE ¥Ke AefiCTBIE ¢ APYyToi
M3 9acTel — B 3TOM OyJeT 3aKII09aThC HAIIA CHMMETPHUYHAS cTparerusd. Tak
Kak Ha j1000# xoa Bacumusa y IItoMo ecTh OTBETHBIN XO/T, TO OH BHIUTPBHIBAET.

3amernM, 9TO B ITOI 3a/ade HA CAMOM Jejie COBEPINEHHO HE BAaXKHO, KAKOi
cTparerueil moab3yoTcsa 600PbBI: Urpa B JIIOOOM CIy4Uae 3aBePIINTCI B MOJIb3Y
IIoM0, Tak Kak ¢ KaxKIbIM XOJI0M O0IIee KOJTHIECTBO KYCKOB YBEJIUIUBACTCS
Ha ojuH. Buagasne 6bu1 1 Kycok, a B KoHiie — 72. 3Hadur, 3a BCIO urpy Oyzer
crmenian poBHO 71 xom, m mocaearuM cxonuT I110MO, OH U BBIMTPAET. O

ITpuanmun kpaiiaero

Bagaua 5.12. (H.X. Araxanos) Hokaxure, uro uucia or 1 n0 16 MOxKHO
3allMCaTh B CTPOKY, HO HeJIb3sd 3allUCATh 110 KPYr'y TakK, 4TOObI CyMMa KaxKIbIX
IBYX COCEOHWX YMCEN ObLIa KBAIPATOM HATYPAIHLHOTO YHCIIA.

Pewenue. ns uncna 16 MOXKHO HalWTHU TOJIBKO OIHOIO TMOIXOISINENO COCEA,
noaroMy Tpefyemasi 3amuch Mo KPyry HeBO3MOXKHA (B KPyre y KaxKIOro 4ucja
Gyaer 2 cocena).

IIpumep, MOKA3BIBAIOMINIT BO3MOYKHOCTH TAKOBOT'O PACIIOJIOKEHUS B CTPOKY:
16,9,7,2,14,11,5,4,12,13, 3,6,10,15,1,8.
O

3amadga 5.13. Ha BeicTaBKe BCTPETUIUCH XYIOKHUKH, 9ACTh KOTOPBIX JIMIHO
3HAKOMA JIPYT C APyroM. BeIgcHUIOCH, 9TO /1100bIe 1Ba U3 HUX, HMEIOIIIe PaB-
HOE 4YKCJIO 3HAKOMBIX, HE UMEIOT 00mux 3HAKOMbIX. JloKa3ars, 4ro Halmércs
XYIOXKHNAK, 3HAKOMBIIl POBHO C OTHWM M3 TIOCETUTENEil BHICTABKM.

Pewenue. Ilycts y xymoxkamka X YHCIO 3HAKOMBIX MAKCHMAJLHO W PABHO
N. VYV kaxmaoro u3 3rux N nMmeeTcs XOTs ObI OIWH 3HAKOMBIH X W BCEro He
6osee N 3HAKOMBIX, MPUIEM HHUKAKHE IBA WX HUX HE MMEIOT OJUHAKOBOTO
KoJindecTBa 3HakoMmbIX. CiienoBaresnbHo, 310 uymciaa 1,2,..., N. Ecau cpeau
HUX He OyIeT TOCEeTUTEIST, MMEIOIIErO TOJIHLKO OJHOTO 3HAKOMOT0, TOT/IA Y KOr0-
10 Oymer N + 1 3HAKOMBIH, YTO TPOTHBOPEYUT YTBEPKICHUIO, CIAECTAHHOMY
BHaJaJle, IIO3TOMY TaKOW IOCETHTE/h 00s3aTeIbHO HANHIETCS. U

Bagaua 5.14. (A. 4. Pozenrans) Ha nmiockocTr 3a/1aHO MHOXKECTBO To4Yek M
TAKOe, YTO KaxK1ash TOUKa u3 M SBJISETCS CepeInHON OTPe3Ka, COeIUHSIIONIEr0
nse apyrue Todku u3 M. Jlokaxkure, 970 MHOKeCTBO M GECKOHETHO.
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Pewenue. Ilpeanonoxkum nmpornBHOe — mycTh M KoHeuHo. 3adukcnpyem mo-
JIOJKeHWe TLJIOCKOCTH W BbIOepeM KpaifHioo JieByio Touky. B ciyuae, eciam mx
HECKOJIPKO — BBIOEpeM HIKHIOI n3 HuX. OQUeBHIHO, OHA HE MOMKET JI€¥KATh
nocepeanHe Kakoro-ando orpeska. IIporuBopedune. O

3amaua 5.15. Mosker Jm OUeHb CTPAHHBIN cTapern Pamgaract HapucoBaTh Ha,
jgucre Oymaru 2018 OTpE3KOB TakK, 4TOOBI KOHITBI KAXKJOTO OTPE3KA, JIEXKAJIH
BHYTDHM KaKUX-TO ABYX Apyrux orpe3kon? (['panudnble ToOYKM OTpe3Ka He siB-
JISIFOTCsl BHY TDEHHUMH. )

Pewenue. Paccmorpum nmpousBosibHOe pacnosoxkenne 2018 orpe3kos. IIpose-
JEM TTPOU3BOIBHYIO TIPIMYIO, He TEPIEeHAUKYISIPHYIO HA OJHOMY U3 JAHHBIX
OTPE3KOB — CYIIECTBOBAHME TAKON IPAMOIl OOYCJIOBIEHO KOHEYHBIM YHCIIOM
HAIIPABJIEHUN UCXOHBIX OTPE3KOB C OHOI CTOPOHBI ¥ HECKOHEYHO BO3MOZKHBIM
MHOKECTBOM HAMPABJIEHUH MAHHONU TpsaMoi ¢ apyroii. CupoerupyeM KOHIIBI
JAHHBIX OTPE3KOB Ha, MPOBEJAEHHYIO MPAMYIO W PACCMOTPUM KOHEIl KpaitHe-
ro orpeska (m060ro u3 aByx). OUYeBUIHO, YTO OH HE MOXKET JIeXKATh BHYTPH
KaKOT'0-TO JPyroro orpeska. IIporuBopetune. O

3amaga 5.16. Yersipe maxmaructa w3 BoOpsuanun v 7 WHOCTPAHHBIX IMTAX-
MaTHCTOB UTPAJIU B KPYTOBOM TYPHUPE, I7Ie KAXKIBIH UTPAJI C KAXKIBIM IO JBE
naptuu. [lobegurens mapTuu MOJYyYas OJHO OYKO, MPOUTPABIIANA — HOJb, &
3a HAYBIO JABAJIUCH MOJI-09Ka KaxK7aoMy. Bce yuacTauku nabpasm pa3amdHoe
KOJINYECTBO OYKOB, IPUYEM CyMMa BCEX OYKOB DOOPSH/ICKHAX MIAXMaTUCTOB
OKa3aJjIach paBHA CyMMe BCEX OYKOB MWHOCTPAHHBIX TMTAXMaTHCTOB. /lokaxkuTe,
9TO B TPOWKE MPU3EPOB ObLT XOTsA Obl 0uH BoOpsHerr.

Pewenue. Tlogcanraem obriee KOIUIECTBO ChIFPAHHBIX maprtuii. Becero mrpo-
KOB 11, ®Kaxpiii urpas ¢ ocrambabivu 10 (11 - 10, HO Kaxkgas MapTus MOCIH-
Taercs 1Ba pasa, mosromy 11-10- 1) mo asa pasa (11-10- £ -2 = 110). Uroro
110 maprwii, ciemoBarensHo, 110 HaOpaHHBIX 04YkOB. Torma KaxKjaas TpyImna
nabpasa o 55 oukoB. Jlyummuit u3 Bobpsuanes nabpasn ne menee 14,5 oukoB
(rak kak 14,5414+ 13,54 13 = 55). Ecaiu ero onepeauiu 1pu MHOCTPAHLA, TO
oHn Habpasn He meHee 15+ 15,5+ 16 = 46,5 oukos. Torma ocrasmmxcsa 4 wHO-
CTpaHIa HAOpaJn B cyMMe 8,5 0YKOB, 9TO MeHbIEe 12, KOTOpbIe OHU HAOPaJIU
OBI TOJILKO TIPU BCTpedYax mexkay coboii. [IporuBopeune. ]

ITonubIit mepebop

3amaga 5.17. [leamramuuo — 3T0 cBsi3HAsA (UTypa, COCTOAIIASA U3 5 KIIETOK,
BbIpE3aHHadA U3 KJIETIAaTOI'O JIUCTA 6yMa,FI/I 110 JIUHUAM CETKH. q)I/IprbI, COBME-
IaeMble MPU TOMOIIHW MOBOPOTA W 3€PKAJBHOTO OTPaKEHUd, CYUTAIOTCA PaB-
HbiMu. CKOJIBKO CyIIECTBYeT PA3TUIHBIX TEHTAMUHO?
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Pewenue. Bce BO3MOXKHBIE TEHTAMUHO yKAa3aHBI Ha prucyHKe. Beero 12 nenTa-
MUHO.

O

3agaya 5.18. Ilepeunciure Bce yObIBaONne YeTBEPKHA HATYPAJTbHBIX TUCEI,
JAIOMMX B cymme 15.

Pewenue. Bo3amMoxKHBI cienyiomune pa3buenns wucia 15 HA CyMMy 4eTbIPEX
yOBIBAIOIIUX THCE:

94+3+2+1=15844+2+1=1574+5+2+1=15;

T+4+3+1=156+5+3+1=156+4+3+2=15.

Pa3buennda va nmapsl u rpynnsl

3amayva 5.19. Kakux qmcen 6osbline cpean BCeX TPEX3HAUHBIX UHCET: TEX, Y
KOTOPBIX cpemHsas mudpa 0osbiine 00enx KpallHuX, WK TeX, Y KOTOPBIX CPesl-
Hsis mudpa MeHbIme 00enx KpaitHux?

Pewenue. Tlogymaem, modemy 3Ta 3a/1a49a pacnoyioxkeHa B manHoi teme? [lo-
mpoOyeM 3aMeTHuTh caeayomuii pakT. Ecim Mbl paccMOTpUM TPEX3HATHOE THC-
J0 ¢ mudpamu abe, TO npu BerYuTAHUE €ro u3 Yuciaa 999, MbI TOIyYUM YUCIIO

©—a)(9—0)9 o).

Torza, eciu B mepBOM Uucje cpeausis mudpa ObLa 60sbine 00enx KpaitHux, TO
BO BTOPOM OHa OyZerT MeHbIne obenx Kpaiinmx, m Haobopor. Takum obpasom,
pa3dus umcaa wa mapel 100 — 899,101 — 898, ..., 499 — 500, MbI OTYy9HM, 9TO
B Ka K/IOH TAKOM mape y HAC Wind 00a YHUC/Ia HE MPUHAIIEKAT HU K OJTHOU U3
KaTeropwit, njan OJHO W3 HUX NPUHAJIEKNT K MEePBOii, & BTOpOe — KO BTOPOI.
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Bue rpynn sexar uncna ot 900 10 999. Hu B omHOM W3 3TUX WHCEN CPETHSSA
nudpa He MOXKeT ObIThH OOJIbITE TePBOH IudpHI u3 Kpainux, 9. B To xe Bpewms,
qucio, Hanpumep, 909 061a1aeT CBOMCTBOM, YTO €ro cpemHss mudpa MeHbIe
obenx Kpaiinmx. Takum 0Opa3oM, UTOrO 9mCes, Y KOTOPBIX CPeaHAd mudpa
MeHbIIe 006enX KpaHuX, O0JIbIIe 9eM TeX, Yy KOTOPbIX CpeaHssd mudpa 60biie
obenx KpaitHuX. O

3agaua 5.20. [lnsg n3baBiaeHnsi OT MPOKIATHS O0OPOBEIHMBI EXKUKY HYKHO
y3HATHh CYMMY BCEX BO3MOXKHBIX MECTU3HATHBIX YUCEN, COCTOANX u3 1, 2, 3, 4.
Tlomorure éxuKy.

Pewenue. Obpasyem mapbl BUIA

abedef u (5—a)(5—-0)(5—¢c)5—-d)(5—¢€)(5— f),

TO €CTb, ITOJIyIUM YUHCJIa, BBIYATAHAEM U3 5 KaXK/I0N MU@PBI HCXOTHOTO GHUCIA.
Torpa Bce umcia UMEOT Mapy u TOIHKO onHy. CymMma ABYX UHCeT W3 Taphbl
pasua 555555. CKOJIBKO CyIIECTBYeT BCETrO UUCE?

Borarem u3 kaxmoit nudpol 1 u PACIONIOKUM YHUCJIA B MOPSIKE BO3PACTAHUS:

000000, 000001, 000002, 000003, 000010, . ..

9T0 — 4ncia, B KOTOPHIX He Oojiee 6 3HAKOB B CHCTEME CUMCJEHHS C OCHOBA-
uuem 4, To ectb, uncaa, Menbimue 1000000, = 4$,. Taxux uucen (Tak kak 0
Toxke paccmarpupaerca) 4° = 4096. 3maunt, map Takux gmcen 2048, m cymma

Bcex Takux umces pasua 2048 - 555555 = 1137776640. O

IToacuér nByms criocobamum

Bagauya 5.21. (Topoxuckas ycrHas MmMareMarudeckas OJuUMIUaia s 6—7
kyaccoB — 2010.7.9) Cerb aBroOyCHBIX MAPUIPYTOB B IPUropoie Amcrepiama
yCTPOEHA TaK, 4TO:

a) Ha KayKJIOM MapIIpyTe €CTh POBHO TPU OCTAHOBKHU, CUUTAA 0OE KOHEUHbIE;

6) Kaxk/ple J[Ba MapLIpyTa Jubo BOBCE HE UMEIOT ODLIMX OCTAHOBOK, JIMOO uMe-
10T TOJILKO OJTHY ODIIIYIO OCTaHOBKY.

Kakoe HanboJIbIlee KOJIMIECTBO MAPIIPYTOB MOYXKET OBbITh B 9TOM MPUTOPOJIE,
ecs B HEM Bcero 9 oCTaHOBOK?

Pewenue. omycTrm, ITO CYIECTBYET OCTaHOBKA, Y€pe3 KOTOPYIO MPOXOIUT
x0Tsi ObI 5 MapIIpyTOB. B COOTBETCTBUU C YC/IOBHEM KPOME 3TOHW OCTAHOBKH
HU y KaKWAX JBYX MapIIPyTOB W3 dTHX D APYroil 00IIell ObITH HE MOXKET, a
MOCKOJBKY y KasKJOr0 MapIIPyTa eCTh €IIé M0 2 OCTAHOBKH, MOMUMO JTAHHOI,
Kpome Heé NOJKHO ObiTh emé me menee 5 - 2 = 10 ocranosok. Ilosyuennoe
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MPOTUBOpEYNE TOKA3BIBAET, UTO Yepe3 KaxK/Iyl0 OCTAHOBKY MPOXOANT He OoJjiee
4 maprmpyToB. Tak Kak BCero oCTaHOBOK 9, a 4epe3 KayKIyIo IIPOXOIUT He OoJiee
geM 4 MapiipyTa, BCEr0 BCE MapIIPyThl MPOXOAAT BCE OCTAHOBKHU He Ooiee
9.4 = 36 pas, 1o ecTb, ux we dosree 36 : 3 = 12. Ilpumep ¢ 12 mapmpyramu
[PUBEJEH HA PUCYHKE HUKE.

\
1

1
1

'

'

'

'

'

O

3amadva 5.22. [lano 25 uncen. Cymma JOOBIX 9€THIPEX W3 HUX MOJIOKUTEThH-
Ha. JIokaxkuTe, 9TO CYMMa WX BCEX TOXKE MOJIOKHUTEIHHA.

Pewenue. Eciiu cymMmMbr JIIOOBIX 9eTHIPEX GHCEJT MTOJIOKUTEIBHBI, TO TOJIOXKU-
TeJIbHBI U CyMMBbI JI00bix 24 wmces. Takux cymm Buma S — x; Bcero 25. Eciu
UX TPOCYMMHPOBATH, TOJydnuTcsd 255 —x1 — ... — X5 = 255 — 5 = 245, u 310
6osbite wysisi. CiieioBaTesibHO, CyMMa S BCeX duces Takke bosibiie Hyss. [

Onenka + mpumep

Bagaua 5.23. (Myuununansubiii aran Beepoccuiickoil omMnuaipl MKOIbHU-
koB (Mocksa) — 2008.7.3) HoBoroausisi rupiisinia, BUCALIAs BJIOJIb IKOJIBHOIO
KOPHUIOPA, COCTONT W3 KPACHBIX W CHHUX JAMITOYeK. PSAI0M ¢ KaxkI0i KpacHoii
JIAMTIOYKO# 00s13aTEIHHO €CTh CHHSAA. Kakoe HanboJIbIee KOJIMIECTBO KPACHBIX
JIAMITOYEK MOXKET ObITh B TUPJISH/E, €CJIU BCEro jgaMmoder 507

Pewenue. Onenka. Haiiném HanMeHbIee KOMTHIECTBO CAHAX JTAMIIOYEK B THP-
JITHJE. 3aMETUM, YTO PAJIOM C KaXKI0H KPACHO JIAMIIOYKO# 00s3aTeIbHO uMe-
€TCsl CHHsIsl, TTO3TOMY TPU KPACHBIX JIAMIIOYKHU TOApsia He moryT uaru. Cre-
JIOBATEBLHO, CPEIVN KaXKIBIX TPEX MOCIEeIOBATEILHO HAYIIUX JAMIOYEK XOTS
ObI OJHA JIAMTIOYKA CuHsASA. Torma u3 48 jaMrouek CUHUX OyIeT He MEHBIIE,
gem 48 : 3 = 16. O6e nammouku ¢ HOMepamu 49 u 50 OKa3aThCsd KPACHBIME
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He Moryr. UITak, CHHUX JIAaMIIOYEK B TUDJISHIE JOJKHO OBITH HE MeHee 17,
CJI€TOBATENIHLHO, KPACHBIX JIAMIIOYEK — HEe DOJIbIe 33.

ITpumep. Ilycrs nammouku ¢ aomepamu 2,5,8,11,...,50 — cumnue, a ocrasib-
Hble — Kpacubie. B rupssiage — 33 KpacHbIe JIAMIIOYKH. O

3amaga 5.24. Kakoe nambojbiee IUCIO TPEXKIETOYHBIX YTOJKOB MOXKHO
BBIPE3ATh U3 KJIETYATOTO MPSAMOYTOJIBHUKA 5 X 77

Pewenue. Ouenka. [Ipenmnonoxkum, 910 Takux yroakos 12 —uo 12-3 = 36 >
35, MOITOMY TAKHMX YTOJIKOB MOXKeT ObITh He Gosee 11.

IIpumep. Ha pucynke mmxe npumep ¢ 11 yroakamu.

O

Bagaua 5.25. (Kpyxok mamoro mexmara — 2012/2013) Kakoe HanmeHbIIee
YUCTIO0 KIETOYEK Ha JIOCKEe 8 X 8 MOKHO 3aKPACUTH B YEPHBIN I[BET TaK, YTOOBI
ObLIa XOTd Obl OJHA 3aKpallleHHAs KJIETKa B JI000M KBaaparuke 2 X 27

Pewenue. Omenka. Pa3o06béMm wncxomn-

HbI KBagpaT Ha 16 KBapaTukos 2x 2. B ABCDETFGH
KayKJOM W3 TTOJTy IUBITUXCA KBAIPATUKOB | 8 8
HEOOXOIMMO 3aKpaCuTh MUHUMYM OIHY | 7 7
KJIETKY, TaK 9TO NX He MeHbIe 16. 6 6
IIpumep. 3akpacuMm Ha JOCKE KJETKH

Al, A3, A5, A7, C1, C3, C5, €7, E1, |° b
E3, E5, ET, G1, G3, G5, GT (o6osnaue- |4 4
HUS KJIETOK — KaK Ha IMaxMaTHoii Joc- | 3 3
ke). Jlerko Buierb, 4To 3akpameHo 16 | 2 2
KJICTOK, ¥ IIPU 9TOM B J11060M KBajapatu- | | 1
Ke 2 X 2 ecTb POBHO OJIHA 3aKpallleHHAs ABCDETFGH

KJjerka (PUCYHOK ClLpaBa). O
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I'nmaBa 6

IMTaxmaTHble JOCKH 1 (PUTYPhI

Sajaun, CBsI3aHHBIE C MIAXMATHON JOCKON W IMaxMaTHbIMU (DUTypAMHU, — 4Ya-
CTBII TOCTHh HA OJUMNHAAAX. Mbl yzKe HCIOJIBb30BajIM MIAXMATHYIO JIOCKY B
pereHny HEeKOTOPBIX 3aJa4, PACKpalliuBasg €€ KJIeTKW B Pa3JNYHbIE I[BETA U
paspe3as e€ Ha KyCcOdKu. B JaHHOM pasiese Mbl, B OCHOBHOM, OyJIeM HMeTh
J1es10 ¢ burypamu, KOTOPbIe PACCTABISIOTCS WIH MY TEIECTBYIOT O JOCKe. Vbl
CTOJIKHEMCS C IIPAMOJHHERHOM Taabei, KOTOPYIO0 HUKTO He MOXKeT COUTH C ro-
PU30HTAJILHOI'O UJIM BEPTUKAJIbHOI'O HallpaBJIeHUs, HeIIPEKJIOHHBIM CJIOHOM, HE
KEJIAOIINM YXOIUTH C TOJIEell OJHOTO I[BETA, YHUBEPCAJIBHBIM (hep3éM, KOTO-
pBIil coueTaeT CBOWCTBA JIAJAbU M CJIOHA, XUTPBIM KOHEM, KOTOPBIH MOXKET Tie-
PEIPBITUBATE Apyrue GUrypbl U MeIJINTEIHHBIM KOPOJIEM, KOTOPBI HE MOXKET
mepeMernarbes Oomee 9eM Ha OAWH Iar B JT000M HampasieHuu. Horma nam
[IPE/JIOZKAT BOCIIOJIb30BATHCA JIPYruMu (DUIyPaMu, XOJbl KOTOPBLIX OyAyT 3a-
JIaHBIL.

Psn 3amau Oymer cBs3aH CO CBONCTBAMU WIPOBOM TOCKH, KOTOPAs MOXKET CO-
JiepkaTh He 8 TOPU30HTAeH u 8 BepTUKAJIeH, KAK OObIYHAs [MTAXMATHA JOCKA,
a UMeTh JIpyrue pa3Mepbl U, K TOMY 2Ke, KJIeTKH KOTOPOil MOr'yT OBbITH BbIKPa-
LIeHbl B JIpyrue 1sera.

1 IIMaxmartHble PUTYPHI

Ha onmmnuamax mo MareMaTruke 3a9aCTyI0 BCTPEYAIOTCS 3aa49H, CBA3AHHBIE C
MIAXMATHOM JTOCKON U IMaxXMaTHbIMEU (DUTYPAMHU, B CBI3M C YeM Mbl HUKAK He
MoOKkeM 00O#iTH CTOPOHOI JaHHbI Bompoc. B ycioBunu 3agatu 0ObIMHO HUKOTIA
HE TUIEeTcd, KakK XOAAT d)HprbI, HO TaK KaK 3HaHUE IMaXMaTHbIX IIPpaBUJI HE
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BXOJUT B mporpaMmmy Bceepoccuiicko#t oTuMIIaIbl U IPYTUX OJTUMITHA, B CITY-
4Jae, eCid Bbl 3aCOMHEBAETECH, KAK XOJIUT Ta WJIU WHasi (BUTypa, XKoopu Oyaer
00s13aHO OTBETUTH HA BAIll BOIPOC, TOTOMY UTO IPABUJIA COBEPIIEHHUS XOI0B
1e-paKTO ABJSIIOTCA IaCTHIO YCIOBHS.

HanomuuMm maxmarmbie TIpaBUJia, KOTOPpbIE MOTYT BaM TPUTOAUTHCA Ha MaTe-
MaTHYECKHUX OJIMMIINQ/JIaX:

1. Jlanpsa (HekoTopbie HA3LIBAIOT 3Ty (DUIYPY B OOBIUHOI KU3HU «OarnHeii»
WM «TYPOii», XOTs 9TO OTHIOAb He ODUIMAILHOE HA3BAHUE) CBOUM XO-
JIOM IIEPEMEIIAETCS HA JII000E KOJIUIECTBO KJIETOK JIuO0 110 TOPU30HTAJIH,
b0 TO BEPTHWKAJIMU, HE WMesi TIPU 3TOM BO3MOMKHOCTH TEPENPLITUBATH
qepe3 apyrue dburypbl. Kcratu, B HEMEIIKOM s3bIKE JIaIbsd HA3BIBAETCS
«bamrHei», a B AaHIVIMIACKOM — «CKaJIOi».

2. Cion (HEKOTOpBIE HA3BIBAIOT €ro «OhUIEPOM») B CBOM XOJ, mepeMmeria-
ercs Ha J1000e KOIUIEeCTBO KJIETOK 10 JUArOHANM, TaK Ke 663 mepenpbl-
ruBanuii. B Apyrux s3bIKaX €ro Ha3bIBAIOT «OEryH», «EIMHCKOII».

3. ®ep3b (HEKOTOPbIE HA3BIBAIOT €0 «KOPOJIEBOIl», YTO, KCTATH, SBJIAETCS
Ha3BAHWEM 3TOi (DUTYDPHI B HEMEITKOM M AHTJIMHCKOM SI3bIKaX) COUETAET
B cebe BO3MOYKHOCTH JIaJIbW U CJIOHA: OH XOIHUT Ha, JII000e YHUCIO KJIETOK
00 IO TOPUBOHTAJIH, JIUOO MO BEPTUKAJIH, JTHOO IO JHATOHAJN, BCE TaK
Ke 0e3 BO3MOXKHOCTH IIEPECKOKA.

4. Kopomab xomut Ha 1 KJI€TKy B JI00YIO U3 CTOPOH, TO €CTh, JTUOO B KIIETKY,
AMEIOIILYT0 OOIIYI0 TPAHUILY C JAHHOM, TUOO B KJIETKY, HIMEIOIIyI0 ODIIyTo
BEPIIKHY.

5. Konb (HEKOTOpbIE HA3BIBAIOT €0 «JIOWAHIOY ) XOAUT CJIeLy0IuM 00pa-
30M: TIOJIOXKEHME KOHS TOCJIe €T0 XO/a JOJIXKHO OTJIMYAThCA OT HAYAIb-
HOTO TTOJIOKEHUS Ha, 2 KJIETKU MO TOPU30HTAJIN M 1 KJIETKY TIO BEPTHKA-
g, b0 Ha 1 KJIETKy MO MOPW30HTAJN W 2 KJIETKH TI0 BEPTUKAJIHU, DU
9TOM [IJIsi BO3MOXKHOCTH XOZ@ JIOCTATOYHO TOTO, YTOOBI MOTEHITHATHHAS
KJIeTKa ObLTa CBOOOMHOM OT (DUTYPBI CBOErO IBeTa, Hajau4dne (puryp Ha
JIIOOBIX IPYTUX KJIETKAX XOIy KOHSI HUKOWM OOPA30M HE TPEMSTCTBYET.
BoamoxHO, BBI yike cibimanu ¢pa3y «Koub xoaut 6yksoii ['s, ona kak
pa3 XapaKTepu3yeT «IPbLKKH» KOHs. [lo-HeMenkn 370 «IpbITyH», a Mo-
AHTJIUHACKHA — <«PbILAPb».

Pazymeercst, mpu cBoux X0max (PUTypPHI JOIKHBI OCTABATHCS B MIPEIEIax IIax-
MaTHOM JOCKH.

OOBIYHO CJIOBA «CIEJIATH XOI» MOIPA3YMEBAIOT BO3MOXKHOCTE TOUTH TOJIHKO HA,
MyCTYIO KJIETKY, HE 3aHATYIO APYTroil (purypoit, «B3siTres B HACTOAIINX IITIAXMa-
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TaX TaK¥Ke ABJIAETCS JIOMYCTUMBIM XOJA0M, HO B OJIMMITHAJAX €r0 BO3MOYKHOCTH
OOBIYHO OTOBAPHBAIOT OTAEILHO.

Tosopst, uro ¢urypa A 6bér mose b, wiu 9ro moje b HaxXOmUTCA 10k 6oeM
durypst A B cityuae, eciau 31a (pUrypa uMeer BO3MOXKHOCTD [MOUTH HA JIAHHOE
oJie, Jayke ecyim Ha moJie b HaxoguTcest apyras ¢purypa. s nemek onpenaeste-
Hue OyIeT UHBIM.

Tosopst, yro durypa A O6bér durypy B, HAXOAANLYIOCA HA I[OJe b, WiIu 4TO
durypa B naxomurcs 1o 6oem ¢purypbt A B ciydae, eciu ¢purypa A Obér noie
b. B rakom ciaydae durypa A CBOMM XOIOM MOXKET OCYIIECTBUTH <«B3SITHE»

durypsr B.

Ecau ¢purypa ocymecrsisier B3atue Apyroi GpUryphl, TO MOCTIETHIS CHIMAETCS
¢ TOCKH, a Opiommas purypa 3aHIMAET e€ MecTo.

OTaesbHO CTOUT YIOMSHYTH XOJ TEIIKW: 9TO €IUHCTBeHHAas (PUrypa B IMIax-
MaTax, OOBIYHBINH X0/ KOTOPOH oriudaercs oT B3arus. OOBIYHBIN X0/ MEIKa
JIeJTaeT CJIeIYIONUM O0Pa30M: ITePEMEINaeTcs Ha 1 KIeTKy «BHOePEmy, TO ecTb,
Gestasi/4épHas nemKa Ha 1 KJIeTKy BBEPX/BHU3, €C/U CTOMT HA JHOOOMH, KpPo-
Me cBoeil HavaJbHON, TMO3UIINKM B UTpe. B HaYaIbHONW MO3WUIUN TIETTKA MOXKET
oty Ha 1 wim 2 KIIeTKY «BOEPEy MO Kejannio urpoka. Ilox boem memku Ha-
XOIATCS T0JIs «BIEPEI-HAPABO» U <«BIIEPEI-HAIEBOY, T. €. Mg 6esioit/9épHoit
HEMIKY [10J1e, HaXO/AdIeecs Ha 1 KJIeTKY BbIIle,/HUXKE U JIEBEe MU [IPABee COOT-
BercrBeHHO. B peasibHOiT MaTemarTndeckoil 3aa4e, CKOpee BCEro, T IPABUIA
OyIyT KaKuM-JIM00 00Pa30M M3MEHEHBI, HATIPUMED, MEeIKaM OyIeT pa3perneHo
TOJIBKO OUTh, wn OyaeT yOpaHO MpPaBUJIO O BO3MOXKHOM XOZE HA 2 KJIETKH U
1. 1. CyIecTByIOT ¥ ApyTHUe CAydYanW B3ATHS IMENIKU, HAPUMED, TaK Ha3bIBae-
MOe «B34THe Ha IIPOXOJiey, U3BECTHOE TeM U3 BacC, KTO UI'paeT B IIaxMaTbl, HO
B 33/la4ax 110 MaTeMaTUKe OHO HUKOI/IA He PacCMaTpUBAETCH.

XO0AbI BBITOJIHSIOTCS TI0 0YEPEIn. SAMPeIIeHo AeIaTh X0 TaKOi, 9TOObI B €ro
pe3yabTaTe KOpoJib CTOPOHBI, ClIeIaBImnel xo, octasicsd mox boem. Cavu mo cebe
9T (PAKTHI BPSII JIU MOTYT IPHUTOAUTHCS, OMHAKO TO CJAEACTBHE, UTO TTO3UIINI,
B KOTOPOii 06a KOPOJIsi HAXOAATCS O 00eM, B IMAXMATAX SIBISETCI HEBO3MOXK-
HOM, BIIOJIHE MOZKET I10/IPa3yMeBAThCA KaK 4acTb yCJIOBUSA 3a0a49U.

[TaxmarHas H0CKa OKpAIIeHA B 2 1BETa — OEJIbI U YEPHBINA MO CIIELYIOMEMY
MPUHIAITY: €CJIM HeKas KJEeTKA OKPAIleHa B DeJiblil I[BET, TO BCE UMEIOIIUE C
Helt OOIIyT0 IPAHUIly KJIETKH JOKHBI KMETh YEPHBIH, 1 HA000POT, TAKUM 00-
pPa3oM, eciu MblL PACCMOTPUM JIOOYI0 BEPTUKAJIb MM IOPU3OHTAJb, TO IIBETA
KJIETOK B Heil OyIyT pa3HbIMH Yy COCETHUX KJIETOK U OJUHAKOBBIMHU Y KJIETOK,
pa3meséHHbIX OHOM KiteTKO#. Takas packpacka Ha3bIBAETCH «IMAXMATHONY U
y2Ke PAcCMaTPUBATIACH B MPEIbIAYIINUX TJIABAX JAHHON KHUTH.

Eciu B ycnoBum sBHO He CKa3aHO MHOE, TO MIAXMATHAS JOCKA MMEET pa3Mep
8 X 8 KJIeTOK.
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Crout 00OpaTuTh BHUMAHUE HA, HECKOJBKO BAYKHBIX COOODAYKEHMUIA.

1. Ecim w3 1Byx 0amHaKOBBIX (DUTyp OmHA ObET APYTyIO, TO W BTOpas B
TaKOM CJIydae 00s3aTebHO ObET MEepBYIO.

2. KommaecTBo cocoboB caenaTh XO4 y Pa3HbIX (GUTYD HA IMyCTOH TOCKE
MOXKET CHJIbHO MEHATHCS B 3aBUCUMOCTU OT WX TO3WINH, 33 UCKIIOYEHMU-
eM JIaIb¥, UMEIOIIEH BCera OJIMHAKOBOE YUCJIO BO3BMOXKHBIX XOJIOB.

3. Bce kmerkm 1000# M3 auaroHasieil OKpAIleHbl B OJWH W TOT JKe IIBET,
TaKUM O0pa30M, CJIOH B PE3yJbTaTe CBOErO XOAa OCTAHETCS HA KJIETKE
TOTO K€ IBETA, a, 3HAYNT, U B PE3YJIbTATE CKOJIb YTOIHO OOJBINON cepun
XOJ/IOB IIBET TIOJISI CJIOHA HUKOT/IA, HE M3MEHUTCS.

4. Konbp mocje cBOero xoja BCerJa MeHsSeT IBET IMOJId, Ha KOTOPOM OH Ha-
XOJIUTCS, U3 9ero CJIeyeT BbIBOJI: B Pe3yJIbTaTe N CAEJaHHBIX XOJ0B KOHb
CMEHUT IBET CBOEIO I0JId, €CJIU N HEYETHOE, U HE CMEHUT, eCJId N YETHOE.

5. Jlagba MoxKeT J0CTUYD JI000H KJIETKH IIyCTOH JOCKH, Ha KaKOil ObI OHA
HH HAXOIU/IaCh M3HAYAIbLHO, HE OoJiee, 4eM 3a 2 xoma. B camom merne:
CIIEPBA, OHA, MOXKET TIOUTH BIOJIb TOPU3OHTAJIN HA KJIETKY, HAXOIAIILYFOCS
Ha OJHOI BEepPTHWKAJM C TpeOyeMoil, a 3aTeM 10 BEPTHUKAJM JI0 HeE, 1u0o
B obparHOoM mopsake. Tak Kak ¢ep3b BKIOIAET B ceOs BO3MOKHOCTH
JIAJbU, OH TAKXKE MOXKET 3TO CIEJIATh.

6. Cion moxer JocTHYb 000N KJIETKH TOTO YK€ [Bera IMyCcTol KBaJpaT-
HOI JTOCKH, 9TO W Ta, HA KOTOPOH OH HAXOJUTCS M3HATAILHO, HE Doee,
geM 3a 2 xoja. JleficTBuTenbHO, MpOBEAEM BCe BO3MOXKHBIE 4 TMaroHa-
JIv, IPOXOAIINE Yepe3 ITHU JiBe KieTKu. [apaHTUpOBAHHO XOTs ObI OIHO
nepecedenue OyZeT HAXOAUThCs B Npejesiax JAOCKHU (MHAYE OIHO U3 Pac-
CTOSIHU TI0 BEPTUKAJIU WJIA TOPU3OHTATN MEXKIY ITUMHA KJIETKAMHU OBbLIO
661 GOJIbIIIE TOPU3OHTAJIBHOIO WM BEPTHUKAJIBLHOIO Pa3Mepa JOCKHU, 9TO
HEBO3MOXKHO B CJIyUuae, eCJIN OHa KBAJIPATHAS ), 3HAYUT, CJIOH MOXKET TIO¥i-
TH CTIepBa HA KJIETKY TIepeceveHusi, a 3aTeM U Ha TpedyeMyio.

Bcé BpimmeckazanHoe OTHOCHTCS HE TOJIBKO K ITAXMaTHOU JTOCKe 8 X 8, HO U K
KBa/IPATHOM JTOCKe JIF0OOro APyroro pasmMepa.
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2 OO6oiignTe X0a0M HIaXMAaTHOTO KOHY. . .

Marepuana ajg pa3zdopa Ha 3aHATAN

ToBopsT, 9T0 MBI ODOILTN JTOCKY HEKOTOPO#l (pUrypOil, €ciu Caeaatn ClIemyro-
ee: TTOCTAaBWIN HAITy (UTYpy HA HEKYIO KJIETKY, & 3aTeM JeJATN [0 XOJIbI
TOJIBKO HA, KJIETKHW, HE OBIBIIKE €I HU pa3y 3aHATHIMHU, TAK, 9TO B KAKON-TO
MOMEHT BCE KJIETKW HA JOCKE OKA3aJ/IMCh MPOUIEHHBIMU. 3a9ACTYIO ITa 331a-
9a MOXKET OOPEMEHSATHCS: HAIPUMED, PA3PeIaeTcs HA9aTh TOJbBKO C KAKON-TO
OIPEIESIEHHON KJIETKU WJIM 2Ke ONPEIESIEHHON KJIeTKOM 3aKOHYUTh U TOMY I0-
nobuHoe.

B kiaccuueckom Bue 6€3 orpaHwmdeHunii JaHHasd 3a/1a9a M3BECTHA, 110 KpaiiHei
mepe, ¢ XVIII sexa. JIeonapa ditnep mocBaTum eit 6osbinyio pabory «Pemrernue
OJTHOTO JTIOOOIBITHOTO BOIIPOCA, KOTOPBIH, KAa’KETCsI, He MOAINHACTCA HUKAKOMY
NCCJIeJOBAHUIO».

Odopmitenne 3a1a4 Ha 00X0/ JOYKHO BBITVISAIETh MPUMEDPHO CJIEAYIOMUIM 00~
pasom. Ecim BBI m0Ka3biBaeTe, 9TO 00XOJ CYIIECTBYET, JOCTATOYHO TPUBECTU
KaKOHM-TO OJUH €ro IpuMmep, 4TO HaIlvigJHee IIOKa3bIBaTb HE CIHUCKOM XOJI0B
WY MHaYe, a IIPOCTO HAPUCOBAB JIOCKY C YUCJIaMU HA 1I0JIAX, UJIYIIUMU B TOM
MOPSIIKE, B KOTOPOM (DUTYpa MOOBIBATIA HA COOTBETCTBYIOMNX KJIeTKaxX. Ecian
K€ XOTUTE JOKA3BIBATH, YTO €r0 HE CYIIECTBYET, TO BbI JOJIKHBI JTUOO MpUBE-
CTH HEKOE JIOTHYECKOE PACCYKIEHUE, U3 KOTOPOTO CJIEIYET, YTO €CIu Obl 00X01
CYILIECTBOBAJI, TO MOJIYYHJIOCH Obl KAKOE-TO IPOTUBOPEYre (TO ecThb, JI0KA3ATh
3TO «OT IIPOTUBHOI'O», METOJIOM, KOTOPbIA Bbl y2Ke IPOLLIU B IIpebLiyliei
rJIaBe), 00 MOKA3aTh, YTO BCE BO3BMOYKHBIE MOMBITKA 00XO0Ja HE MPUBOIAT K
yCIIeXy, HO, KaK MPAaBUJIO, OCYIIECTBJIEHNE TIepe0Opa HE SIBJISETCS PEATUCTHY-
HBIM B PAMKaX BPEMEHU, OTBEIEHHOrO Ha ojuMmmuaay. CTOUT 3aMETHUTh, 9TO,
K IpuMepy, IpUBeJeHne OJIHOW HEyNA4YHOI, NMPUBE/IIel K TYIHUKY, HOINBITKA
00x0/1a HUYEro He TOBOPHUT O €r0 NMPWHIMIIHAJIBHON BO3MOXKHOCTHU, BEIb [JIsd
JI0Ka3aTe/bCTBa €r0 HeCylleCTBOBaHUA HY?KHO PacCMOTPeTb BCe BO3MOXKHbIE
BapuaHTHI. [IponsmocTpupyeM 3TO HUKECTETYIONUMY TPUMEDAMU.

3amadva 6.2.1. Koub cTouT B JIEBOM HUXKHEM YTJIy TOCKH 2n X 2n, TOe n —
HATypaJbHOE YUCa0. MoxkKeT i OH 000TH JTOCKY TaK, YTOOBI 3aBEPIIUTDH CBOM
IyTh B IPABOM BEPXHEM YLy ?!

Pewenue. TlombiTka 0O0ATH MIAXMATHYIO JOCKY KOHEM 3aCTAaBUT HAC IOTPa-
TUTh MHOIO-MHOTO BpemeHu. Bo3aMOKHO, Mbl HaiiéM Kakoi-ubo o6xom Bcei
nmockn. Ho kak foKazaTh, 9TO HeE CYIIECTBYeT 00X0/a, 3aKaAHUIMBAIOIIErOCs
MMEHHO B TpaBoM BepxHeM yriy? Ecim MbI perraeM 3ajady Ha HApHCOBAaH-
HOM Ha Oymare kBajpare 2n X 2n, TO MOXKEM YIyCTHTh BayKHble GakThl. TyT
HaM MTOMOXKET ITaXMaTHasi PACKPACKA JOCKU M COOOParKeHUsT U3 KBAHTA «9ET-
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HOCTh». Kak y»Ke ObLIO CKa3aHOo BBINIE, KOHb MEHsIeT I[BET MOJIst, Ha KOTOPOM
HAXOAWTCs, B PE3yJIbTATE OHOIO XO/1a, & TaKXKe B Pe3yJIbTare J0O0T0 HEYET-
HOTO KOJTMYECTBA XOJIOB, B PE3Y/IHTATE K€ YETHOIO YUCIIA XOA0B OH OCTAETCS HA
moJjie TOro ke nsera. Bor Mbl u 06HAPYXKMIIKA, 9TO 332494 PEIIAETCS C UCIIOIb-
3oBanueM npunnuia Yéraoctu. [lycrs ieBoe HuzkHee nosie Oyzer 4€PHBIM, KAK
M Ha HACTOAIIEH IaxmaTHoi mocke. [IpaBoe Bepxmee mosie JIEXKUT Ha TOW Ke
JIMaroHajIM, 4TO JIeBOe HUKHee, 3HAYUT OHO TOTO Ke IBeTa M TaKyKe Y€pHOoe.
Beero na mocke (2n)? k1eTok, onHa U3 HEX yrKe 3aHATa KOHEM, I 94TOObI 000ii-
TH BCe OCTaBIIecs KJIeTKH MOCKH, Tpebyerca caenath (2n)? — 1 xom0B, T.e.
HEYETHOE YMCJI0, a KAK Mbl Y2K€ 3HaeM, XOJI C HEYETHBIM HOMEDPOM IIPUBEJIET
KOHsI Ha besoe mosie. Tak ¥TO OTBET Ha BOMPOC 3aaYN: HE MOYKET. O

3amada 6.2.2. Konb CTOUT B JIeBOM HIKHEM yIuIy HocKM 3 X 4. Moxker im oH
oboittn nocky?

Pewenue. [Ha, moxer, mpumep 00X0/1a Ha PUCYHKE HUXKE.

316118
12(912]5
114710

3amMeTuM OmsATh, 9TO CYIECTBOBAHNE HEYIAYHBIX ITyTeH, KOTOPhIE MOTYT 3aBe-
CTH B TYIIWK, HUKAK O0OPAa30M He JIOKA3bIBAET HEBO3MOXKHOCTHU 0OXO/a.

31815
6 219
11417

O1HAK TBI OJTUH U3 ABTOPOB KHUTH B PEATBHOM KU3HU IIPU TPOBEPKE PAROHHON
OJIUMIIAE/IBI 110 MaTeMaTuKe YBU/Ie/, YTO HeKHil ee y9YaCTHUK IIOHAJ B yCJIOBUU
3asaun «00oiiTu KoHeM J0CKy 4 X b» cja0BO «000#TU» HE B CMbICJIE, YKA3AH-
HOM BBIIIIE, 8 B CMBICJIE «IIPOATH BOKPYT YEro-Tnb0 U BEPHYTHCS B MCXOIHYIO
TOYKY », IPUBEJA CIEAYIOIIee PEelIeHne.
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10

K coxasrenuio, HeCMOTPsi HA TO, YTO Y€JIOBEK IIPABUIIBHO PEIIU TY 33/1a4y, O
KOTOPO# OH MOAyMaJl, Hi OIHOTO 0aJjia MOCTABUTEH €My MbI HE CMOTJIN. O

3ajaBaJIbHUK

3agaua 6.2.3. (Jlenunrpajckue maremarudeckue Kpyxku — 6.003) Tocka
umMeeT (HOpMy KpecTa, KOTOPBIH MOIyIaeTCs, eCIN U3 KBAIPATHONW mocku 4 X 4
BBIKMHYTH yIJIOBbIE KJIeTKH. MOKHO jiu 000#TH €€ XOA0M IMaxXMATHOrO KOHS U
BEPHYTbCS HA UCXOIHOE I10JIe, IOOBIBAB HA BCEX IOJISIX POBHO IIO pasy’!

Bagaua 6.2.4. (Jlenunrpaackue maremarudeckue Kpyxku — 2.003) Moxer
JI KOHb NpPOiiTu ¢ nosag al wa mose h8, mobbIBAB MO JOPOre Ha KaXKJIOM 3
OCTAJIbHBIX HOJIEH POBHO oiuH pa3?

Bazgaga 6.2.5. (MockoBckast Maremaruyeckas osumiuaaa — 1959.8.5) Toka-
3aTh, 9TO MAXMATHYIO JOCKY PasMepoM 4 X 4 Helb3s 000WTH XOmTOM TIaxXMaT-
HOr'O KOHSI, IOOBIBAB HA KAaKIOM IIOJI€ POBHO OJUH Pas3.

3agaum g cCaMOCTOATEILHOTO PEHNIeHUs

Bagaga 6.1. OCoifuure X0UH0M LIAXMATHOIO KOHs J0CKK a) 5 X 5; 6) 6 X 6.
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3 Ormenka + puMep HA MIAXMATHOM JOCKE

Marepuan ajg pa3zdopa Ha 3aHATAN

Pazbepem Takke HEKOTOpBIE 3a/1a41, CBA3AHHBIE C y2Ke [IPOIIEHHON BaMu Te-
MO «OILIEHKA+TIPUMEP».

3agayga 6.3.1. Kakoe naunbosibiiee KOJTHIECTBO MIAXMATHBIX KOPOJEil MOXKHO
paccTaBuTh HA HOCKe 8 X 8, 94TOOLI OHU He Oujn Apyr Apyra?’

Pewenue. TlonmpoboBaB paccTaBUTh KOPOJei HECKOIBKO Pa3, MOYKHO 3aMETHTh,
qro Gosbiie 16 paccTaBUTh HUKOTIA HE yIACTCs. BO3HUKAET JIOTHYHOE Mpe/-
[IOJIOXKeHre, 9TO OOJIbIlle PACCTABUTH U HE MOIydnTcsd. Pa3obbém mocky ua 16
KBaJAparoB 2 Ha 2 (pUCYHOK a)). 3aMeTuM, 4TO B KazK/JIOM U3 HUX MO2KHO Pac-
CTaBUTH HE 00JIee OJHOTO KOPOJIsi. DTO 3HAUUT, YTO BCETO MOYKHO PACCTABUTH
ue 0osiee 16 xKoposieii. 9TO u ecTh uCKOMas oneHka. [Ipumep paccranoBku 16
KOpOJIeli MOXKHO BHJETh Ha pucyHke 6). BaxkHO moHumarb, 4To mpumep Mo-
KeT ObITH JAJIEKO HE JUHCTBEHHBIM B 3a/ade, HO JIJIsl PEIIeHUs JTOCTATOYHO
[PUBECTHU OJIUH.

K K K K

a) OLEHKa, 6) npumep
O

3amaua 6.3.2. Kakoe HanboJIbIIee KOJINUECTBO NMIAXMATHBIX CJIOHOB MOYKHO
paccraBuTh Ha J0CKe 4 X 4 TakuM 00pa3oM, 4ToObI OHM HE OuIu APYT Apyra’

Pewenue. Ouenka. «Packpacum» 10cKy B 6 1BETOB.

)
3
1
2

= |lW|U |

=N
=N =W
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Ou4eBHIHO, YTO HA KJIETKAX OJHOTO IIBETA MOXKET OBITH HE D0OJIee OTHOTO CJIOHA.
Tak Kak IIBETOB — IIECTh, TO CJIOHOB HE MOXKET ObITH 0OJIee IIeCTH.

IIpumep.

Cc|C|C|C

O

Bagaua 6.3.3. (Penepasubublii 0OKpyxKHOIT s1an Beepoccuiickoii onmumima/ibt
mkoabHuKOB — 2007.8.4) Ha maxmaTHOi 0CKe PACCTaBIEHbI BO BCEX KJIETKAX
32 Genbie u 32 uépuble nemku. [lernka MOXKeT OUThH MEITKU TPOTHBOTIOIOKHOTO
IIBETA, JeJast XO/I IO IUArOHAJIN Ha OJIHY KJIETKY W CTAHOBSCH HA MECTO B3ATOM
nemku (Gesble menKu MOryT OUTh TOJBKO BIIPABO-BBEPX U BJIEBO-BBEDX, a 4€p-
Hble — TOJIKO BJIEBO-BHU3 M BUPaBO-BHU3). JIpyrum o6pa3oM IHEIIKH XOIUTb
e mMoryT. Kakoe HamMeHblliee KOJIUYIECTBO MEIIEK MOXKET OCTAThC HA JIOCKe?

Pewenue. 3amMeTnM, 9TO TIOCJIEe B3ATHUS TEIIKA, BCETIa COXPAHSET I[BET IOJIS,
Ha KOTOPOM HAXOJWTCS, 3HAYHUT, OHA COXPAHUT IIBET CBOETO OIS B PE3YIbTATE
CKOJIb yrogHo 0ombiiol cepun B3aruil. Ciie10BaTebHO, B UTOre OCTAHETCS HE
MeHee 2 TeleK — OJiHa Ha YEPHOI KJIeTKe W OHa Ha 6esloil.

IIpumep paccTaHOBKY U CEPUU B3ATUH /115 TIETIEK, CTOSIIIX HA O€JIBIX KIeTKAX,
yKa3aH Ha pucyHke (B pe3ysbrare u3 32 Helnek OCTaéTCs OTHA,).
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Ha 4épHbIX KJIeTKaxX TEIKH PAaCCTaBJIEHBI 3€PKATHLHO-CUMMETPUIHO OTHOCH-
TEJIbHO EHTPAJILHON ropu3oHTa U (0ej1as menKa IepexoiuT B YEPHYI0, U Ha-
o6opor). CHauasia B3ATHE OCYLIECTBJIET OJHA U3 IeleK Ha Oesoii KieTke,
3aTeM CHMMeTpuvHas eif, u Tak manee. Takum obpas3om, OBLIO TOKA3AHO, UTO
HEJIb3s1 OCTABUTH OOJiee 2 MeleK, U IPUBEIEH [IPUMED, YTO 3aBEPIIAET PEIIeHne
39,Ta4N. O

3ajaBaJIbHUK

3agaua 6.3.4. (Toponckas ycrhHas MareMaTwdecKas OJUMIHALA Iad 6—7
kyaccos — 2002.7.5) Kakoe Haubosibiiee KOJIUIECTBO JIajeil MOXKET CTOATH Ha
MIAXMaTHOM JOCKE, €CJI MOJIOBUHA, U3 HUX OeJjIble, TIOJIOBUHA — YEPHBIE, U MIPU
9TOM HHUKaKas Oejas Jalbs He ObET HUKAKYI0 YEPHYI0?

Bagauya 6.3.5. (lopoxckas ycrHas mMaremMarwdeckas OJUMIMAA s 6—7
kiaccos — 2012.7.9) Kuerku jocku pasmepom 5 X 5 packpallleHbl B Iax-
MAaTHOM nopsiake (yrjaosble Kjaerku — uépuble). Ilo 4épHbIM Kaerkam 3TOi
JIOCKU JBUTAETCst (PUTYypa — MHUHW—CJIOH, OCTABJISAS CJIE], HA KaXKIOW KJIETKe,
re oH moObIBaJI, U OOJIbINE B 3Ty KJIETKY HE BO3BpaIasch. MuUHU—CIIOH MOXKET
XOIUTH JIUOO B CBODOJHBIE OT CJIEJOB coceaHue (IO IUATOHAIM) KJIETKHU, JIUOO
upbIraTh (TaKKe 110 AUaroHau) Yepe3 OJHY KJIETKY, B KOTOPO OCTaBJIeH CJIe,
Ha CBOOOIHYTO KJIeTKY 3a Hell. Kakoe HanboJIbIee KOTMIeCTBO KJIETOK CMOZKET
MTOCETUTh MUHU—CJIOH?

3agaua 6.3.6. (Kpyxok BMIII 57 mkoasr — 2002.7.2) a) Kakoe makcuMasin-
HOE KOJIMYIECTBO CJIOHOB MOXKHO paccraBuTh Ha gocke 1000 x 1000 Ttax, 91005
ouu He Ousm apyr apyra? 6) Kakoe MakcuMasbHOE KOJIMIECTBO KOHEH MOXKHO
paccTaBuUTh Ha JOCKe 8 X 8 Tak, 9T0Obl OHU He OWiu JApyr apyra?

Bagaya 6.3.7. (Typrop. Becennuii typ. TpenupoBouHbiii Bapuant —
2007.9.3) Kakoe naumeHbliiee 4uciio JaJeil Hy>KHO IIOCTABUTH HA HIAXMATHYIO
nocky 8 X 8, urobnl Bce Gesbie Kiaerku Obuin nog 6oem srux gauei? (Iog 60-
€M JIQJIbU CUYMTAIOTCS BCE KJIETKW CTPOKH W CTOJIOIA, B KOTOPBIX HAXOIUTCS
JIaZps.)

3agaua 6.3.8. (Typrop. Becennuii Typ. TpeHUpOBOUHBIN BapuaHt —
2007.9.1) Kuerku mocku 9 X 9 packpacuiyu B IAXMaTHOM MOPSIKE B YEPHBIIL
u Genblit usera (yrsiosbie Kierku Gesbie). Kakoe naumenbliee uuciio Jageit
HY2KHO IIOCTABUTH HA ITY JAOCKY, 9TOOBI BCe OeJible KJIETKU OKA3aINUCh 1Mo 60-
em stux jazeit? (Iox Goem Jaapu CIUTAIOTCSA BCE KJIETKU CTPOKU U CTOJIONA,
B KOTOPBIX HAXOJUTCS JIAJb. )

Bagaua 6.3.9. (Mynununaababiii 3Tan Beepoccuiickoil ouMImaIbl KO b
ko (MockBa) — 2011.9.6) Kakoe HanGosibIee KOJINIECTBO KJIETOK MOYKHO
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OTMETHUTH Ha, MMaXMATHOM JOCKE TaK, YTOOBI C KarXKJI0W M3 HUX Ha, JIIOOYIO IpY-
I'YI0O OTMEYEHHYIO KJIETKY MOYKHO ObIJIO MPONRTH POBHO JABYMS XOJAMU IIaXMaT-
HOT'O KOHHA?

Bagaua 6.3.10. (Typrop. Ocennwuii Typ. Ocuosuoii Bapuant — 2001.8-9.5)
Cala BbICTAB/ISET Ha IyCTYIO MIAXMAaTHYIO JOCKY JIaJbH: IEPBYI0 — Kya 3a-
XO4YeT, a KazKIyI0 CJASAYIONIyI0 CTABUT TaK, IYTOOBI OHA ITOOMIa HEIETHOE TUCTIO
pamee BBICTABJIEHHBIX Ja/1ei. Kakoe Hanboabinee 9ucao Jageil OH CMOMKeT TaK
BBICTABUTH?

3agaumn g cCaMOCTOATEILHOTO PEHIeHUs

Bazaga 6.2. Kakoe makcumaibHoe 4uciio a)uaeit; 6)depaeil; B)KOHEH MOKHO
paccraBuTh Ha JOCKe 4 X 4 Tak, 9ToObI OHU He Ouu apyr apyra’?

3agaua 6.3. Kakoe MakcuMaibHOE YHCIIO &)CIOHOB; 6)dep3eil; B)KOHEH MOXK-
HO PACCTABUTh HA IMAXMATHON JOCKE TaK, 9TOOBI OHK He Ouju Apyr apyra’
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4 Pa3u000i1 Ha MmaxmMaTHOI JOCKe

B mammom paszgene mpuBenéH pa3Ho00il M3 33/1a9, CBA3AHHBIX KAKHM-TO 00-
pa3oM ¢ IaxMaTHBIMA JocKamu u ¢durypamu. HekoTopble W3 JaHHBIX 337124
ropaso CJIOKHee, 4eM OHU KazKyTCd, I03TOMY He IyraliTech, eCjiu Bbl He CMOI-
JIN 9YTO-TO PEIUTh.

Bagauya 6.4.1. (Toponckas ycrHas mMaremarwdeckasl OJUMIMana s 6—7
kiaccoB — 2002.6.2) ITocrasbre 5 duiiex Ha Jocky pasmepoM 8 X 8, 4ro-
OBI JTI0D0# COCTOAIINI U3 AEBATH KJIETOK KBAAPAT COMEP’KAJ B TOYHOCTU OIHY
duky.

3agauya 6.4.2. («Maremaruueckuii npasauuk» — 1998.6.6) Paccrasbre nHa

LIAXMATHOM JTOCKe 32 KOHs TaK, 4TOObI KaXK/Iblif 13 HUX OUJI POBHO JIBYX APY-
TUX.

3agaua 6.4.3. (Typrop. Becennuii tTyp. TpenupoBounbiii Bapuant —
1998.8;9.2) ITaxmarHbiit KOpoJib 060LIEN BCIO ZOCKY 8 X 8, 100bIBAB HA KazK 101
KJIETKE TIO OIHOMY Pa3y, BEPHYBINNUCH MOCIETHIM XOJIOM B HCXOIHYIO KJIETKY.
JlokazkuTe, 9TO OH CAEAJ YETHOE YUCIO TUATOHATBHBIX XOIOB.

3agavya 6.4.4. (Typuup um. Jlomonocosa — 1990.13) Han ky6 4 x 4 x 4.
Paccrasbre B HéM 16 stazmeit Tak, 9TOOBI OHM HE OUJIN JAPYT APYTA.

3agaua 6.4.5. (Typuup um. Jlomonocosa — 1991.14) Ha maxmarHOit nocke
4 X 4 pacnosioKeHna purypa — «Ierydas Jaabsay, KOTOPas XOAUT TaK Ke, KaK
OOBIYHAS JIIhsT, HO HE MOYKET 38 OIWH XOJ, CTaTh Ha IMOJIe, COCEIHEe C TPeIhl-
aymmm. Moxker ju oHa 33 16 x010B 000MTH BCIO TOCKY, CTAHOBSICH HA, KAXKI0€
OJIe TIO Pa3y, U BEPHYTHCA HA UCXOIHOE ToJe?

Bagava 6.4.6. (Mockosckast Maremarudeckas ojaumumuasa — 1992.8.2) Mo-
2KET JIM BO BpeM# ITaXMaTHON MapTUM Ha Kaxka0it n3 30 guaronaseit okazaThCs
HeIETHOE UnCyI0 buryp?

Bagava 6.4.7. (Typrop. Ocennuii Typ. OcuosHoit Bapuant — 2008.8;9.1) Ha
maxmaTHoi gocke 100 x 100 paccrasierno 100 we Obtoux Apyr apyra dep3eii.
JlokaxkuTe, 9TO B KaXK0M yryioBOM KBazpare 50 X 50 HAXOAUTCS XOTs ObI OIUH
dep3b.

3agaua 6.4.8. (Mockosckast MaremaTuueckas perara — 2013.11.3.3)Ha max-
MATHYIO JOCKY TOCTaBJEHBI 11 KOHEHl Tak, 9TO HUKaKWe IBa He ObIOT IpyT
npyra. /lokaskure, 9TO Ha Ty K€ TOCKY MOXKHO MOCTABUTH €MIE OJHOTO KOHS C
COXpaHeHUeM 3TOr0 CBOHCTBA.

3agaua 6.4.9. (Typrop. Ocennuii Typ. Tpenuposounbiii Bapuant — 2001.8-
9.5) Ha mocke pasmepom 15 X 15 kjieTok paccraBuju 15 jiajeii, He ObrOImx
JIPYT IpyTa. 3aTeM KaxKIyIo Jabi0 TepeIBUHYIU X0A0M KOoHs. JJokaxKuTe, 9T0
Terepb KaKue-To JiBe Jiaabu OyayT 6uth APYr Apyra.
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3agaua 6.4.10. (Mockosckag maremarndeckas perara — 2013.7.4.3) Ha Ge-
JIBIX W 9EPHBIX KJaeTKax gocku 10 X 10 cTOMT MO OAWHAKOBOMY KOJIMIECTBY
namei Tak, 9TO HUKAKHE JBE JIaIbU APYT Apyra He Obior. /lokakure, 9TO HA
9Ty JOCKY MOKHO IIOCTABUTD €IM€ OHY JIAIbI0 TaK, 9TOOBI OHA HE OMIa HHUKa-
KYIO U3 y2Ke CTOSIIUX.
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5 Paz3bop 3ama4d aJid caMOCTOATEJIHPHOTO pele-
HUSA

O6oiignTe X0a0M IMTAXMaTHOI'O KOHSI. . .

3agauga 6.1. OCoiiguTe XOMOM MAXMATHOTO KOHS JOCKH a) 5 X 5; 6) 6 X 67

Pewenue. Onun n3 crrocoboB 060iTH TOCKY 5 X 5.

3124|13|18| 5
14(19| 4 |23|12
912]25|6 |17
20|15 8 |11|22
1]10|21(16| 7

Opuu u3 crocobos oboiiTu J0cKy 6 X 6.

24131 4 [15]|18(29
3116]125|30( 5 (14
36(23|32(17|28(19
912(35|26(13| 6
22|33 8 |11]20(27
1]10]21{34| 7 |12

Omnenka + mpuMep Ha ITaxXMaTHOMN JTOCKe

3azaua 6.2. Kakoe makcumaibHOe 4uciio a)uaeit; 6)depaeil; B)KOHEH MOXKHO
paccraBuTh Ha JOCKe 4 X 4 Tak, 4TOObI OHU He Owau apyr apyra?

Pewenue. a) C nagpamu Bcé npocto. Tak Kak Kaxkaas JiaJbs ObET BCe KJIeT-
KU Ha, CBOWX TOPU30HTAJIM W BEPTUKAJIU, HA ITH TOJIsI CTABUTH APYTUX JIAIei
HEeJIb3s, HO UX MOYKHO CTaBUTH Ha Jf0ObIe apyrue HeOuThie KiaeTku. [loaTomy
Ha JIocke 4 X 4 MOXKHO pPaccTaBuTh 4 J1aJibu.
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JI

6) Paccranoska dep3eii — 3amada Ha OneHKy-+upuMep. OneHka, J0Ka3aHHAs
JUIsE JIa/Ielt, TIOKa3bIBaeT, 9To 0osbie 4 dep3eit HA JOCKE PACCTABUTH HEJIH3S.
IIpumep paccramoBku 4 dep3eil yKa3aH HA PUCYHKE.

0]

)

B) BCIOMHUB CBOHCTBO KOHS — OUTH TOJIHKO KJIETKH IIPOTUBOIOIOKHOIO BETA
— MBI OBICTPO HAXOAWM OJHO W3 PEIIeHUi: pACCTABUTH BCEX KOHEH Ha MOJIAX
OJIHOrO LBE€TA, YTO JACT HaMm 8 Koueil (pucyHok a)). s olenku pa3obbém
nosie Ha MHOXKecrBa. Ha sror pa3 ux Oyuer 8 (pucynok 6)). Ha kaxkmom u3
9THX MHO2KECTB MOXKET CTOATH MAaKCHMYM OJIMH KOHb, IIO3TOMY BCEIO MOXKHO
paccTaBuTh He 60s1ee 8 KOHEH.

Kl K \l/ [\l/
K| |K NAN¢
K| |K R
b 7INT7IN
a) mpumep 6) oueHka

O

3azaua 6.3. Kakoe makcuMaiibHOE 4KCII0 &)CJIOHOB; 6)dep3eil; B)KOHEH MOxK-
HO PACCTaBUTHh HA MIAXMATHOM JIOCKE TaK, YTOObI OHM He Ouju Jpyr apyra?

Pewenue. a) JlokaxkeM, 4TO MaKCUMAJIbHOE YUC/IO CJIOHOB, KOTOPBIX MOXKHO

paccTaBUTh TaK, 9TOOBI OHK HE OWJIH APYT Apyra, pasuo 14. [IpuBeaém omeHky
u npumep. [Ipumep u306paKkén HA PUCYHKE a).
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Cc|C|C[C|C|C|C|C 7N

a) mpumep 6) oueHka

Pa3z06bém mocky Ha 14 MHOXKECTB KJIETOK, 13 M3 KOTOPBIX AMArOHAJIH, a 14-0e —
JIBE TIPOTHBOIOJIOKHbBIE KIeTKH (PHCYHOK 0)). Ha KaxKI0M 13 9THX MHOXKECTB
MOXKET CTOSITH MAKCUMYM 1 CJIOH, TIO9TOMY BCETO MOXKHO IMOCTABUTH MAKCHMYM
14 cnonos.

6) JIokaxkeM, 9TO MOXKHO pPacCTaBUTh He Oosiee 8 dep3eil Tak, 9TOOLI OHU HE
Gusnu apyr apyra. Ilpumep m3obpaxkén na pucyske a). g mokasarenbcrsa
OII€HKH, JOCTATOYHO 3aMETUTb, YTO Ha Ka)K,ZLOfI BEPTHKaAJIA MOZKET CTOATH HE
6oJiee 0HOTO (hep3s, HOITOMY MOXKHO paccraBuTh He Hosiee 8 dep3eil (pucyHok
6)). Mexk 1y mpounm, pemenueM 31Ol 3a/1a49u 3aHUMAJICA BEJTUMKUAN MATEMATHK
Taycc. Ou ycranoBw, 9TO CcyIecTByeT 92 pa3jndHble PACCTAHOBKH.

0]

0]

0]

0]

a) upumep 6) ouenka

B) JokaxkeM, 9TO MAKCHMMAJbHOE YUC/IO KOHEH, KOTOPbIX MOXKHO PaCcCTaBUTh
TaK, 9T00bl OHM He Ouiu apyr apyra pasao 32. [Ipumep mzobpakén na pu-
CYHKE a) — BCe KOHM CTOAT HA 4YEPHBIX [OJIAX M HE ObIOT APYr Apyra (KOHb
ObET TOJMBKO TIOJIsI TIPOTUBOMOJIOKHOTO 1BeTa). [Ijisi OIEHKM CHOBa pa3obbém
nosie Ha MHOXKectBa. Ha sToT pas ux Oyner 32 (pucyHok 6)). Ha kaxaoMm u3
9TUX MHOZKECTB MOZKET CTOATH MAaKCUMYM OJWH KOHb, TMTO3TOMY BCETrO MOZKHO
paccraButh He Oosee 32 KOHeil.
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I'maBa 7

ITOro BaM He paccKaKyT Ha
IMKOJbHBIX YPOKaX MaTeMaTUKN

,ZL&HHaH rJjaBa Hallell KHUI'U IIoCBANIEeHa TAKUM T€MaM, KOTOPBIM IIOYTH WUJIA
COBCEM HE yIesdeTCd BpeMs Ha NIKOJbHBIX 3aHATUAX.

Tem He Menee, maparpadbl JAHHON IABLI TPHOTKPOIOT BaM JIBEPH B yBJIEKA-
TEIBHBIA MUP HEBEPOATHO KPACUBON U BO BCEX CMBICJIAX yJAUBUTEIbLHON HAYKH
— JMCKPeTHON MareMaruku!

YBIEKaTeIHHOTO My TEIeCTBHS!

4 EaePonecnn O
\\‘\\\‘
vty
ll‘\\‘\\
R

@ fEKU o O3EP

1 TI'padrei. Uro Takoe rpad?

Marepuana aaa pa3bopa Ha 3aHATHH
T'padsbl, HaBepHOE, OHA W3 HAMMEHEe JTIOOMMBIX TeM OJMMMIIAAIHON Marema-

TuKH. PeIKO B KaKWX IMKOJAX YIOMHHAIOT rpadbl, a M3y4al0T WX BOODIIE B
equHUYHbIX. Kak Obl TO HU ObLIO, OJUMIIMAHBIE 33/IA9U HA 3Ty TeMy Cylie-

328



CTBYIOT, M HAM TPUAETCA WX peraTh. HoBUYOK, MPUIIEIIN Ha, OJUMITHATY
U YBHUJEBIINI TaKylO 3a/ia4dy, CKOpee BCEro, OrpaHUYUTCA YTEHUEM e€ YCJIO-
BUsI, TTOCJIE Yero nepeiiaér k apyroit. Tem mHe Menee, 3aga4a Ha TPadbl MOXKET
OKa3aThCsl COBCEM HECJIOXKHOM, U JJisi €€ PelrleHusl WHOIIa ObIBAET OCTATOYHO
3HAHMUS TEPMHUHOJIOIUU, HEOOJIBIION TEOPUU U 3/IPABOIO CMbICIIA.

Tax uro ke Takoe rpad?

Onpegenenne 11. I'paghom HABBIBAETCA KOHETHBIN HAOOP TOYEK, HEKOTOPHIE
U3 KOTOPBLIX COEJIMHEHBI JIUHUSAMHU. JJaHHbIE TOUYKHM HA3BIBAIOTCH 6EPULUHAMU
rpada, a CoOeTUHSIONNEe JTUHAN — PEOPAMU.

Harusiiao n306pa3uTh 970 MOXKHO TAaK: MyCTh BEPIIMHBI — 9TO HEKOTOPBIE I'0-
poza, a pébpa rpada — 310 moporu, ux coequHsOMMe (PUCYHOK HuKe). [Ipu
9TOM B Tpade HEeBasKHO PACIOJIOKEHWE BEPINWH Ha PUCYHKE Wau (hakT mepe-
cevyeHuss pédep — OIWH U TOT K€ Tpad MOXKET ObITh W300PaAKEH PABTUIHBIMA
cIrocobaMm.

Poxan Acrapx

Mocksa

Ank-Moprmo
Bunrepdenn e PHOPK

Haaum cTporoe ompeaeeHue.

Onpenenenne 12. I'padbl nazbiBaiorcs pasuvimu (u30MopdHbIMU), €ciiu
OHUM WMEIOT OJMHAKOBOE KOJMYECTBO BEPINUH, W 3TU BEPIIWHBI MOXKHO 3aHY-
MEepOBaTh TAaKUM 00OPA30M, YTO BEPIIUHBI COEINHEHBI B MEPBOM rpade Torma u
TOJIBKO TOT/1a, KOT/Ia, BEPIIUHBI C TAKIMH K€ HOMEPAMHU COEINHEHBI BO BTOPOM

rpade.

Ucnonb3oBanue rpadoB MOMOraeT MpeJICcTaBUTh 331ady Oosiee HArIsaaHO. s
Havasga pa3bepéM CJeIyrolNyio 3a/1aty.

3agauga 7.1.1. («Maremarudeckuii mpasaauks — 1994.6.6) Iemexon obomé
MIECTh YJIUI] OJHOTO TOPO/A, MPOIIs KayKIyI0 POBHO JBA pa3a, HO HE CMOT
000iiTH uX, TPOHIA KaXKIyI0 Juib pa3. Moryo ju 310 O6bITh?

Pewenue. Ntak, pacCMOTPHUM IIECTh YJIUIl, BBIXOISIINX U3 [EHTPA rOPOJa B
Pa3HbIX HAIIpABJIEHUAX, HAIIPUMED, KaK HA PUCYHKE CIIpaBa: LIeCTb OTPE3KOB
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AB, AC, AD, AE, AF, AG, c obmum rHagasioM A u 6e3 Apyrux oDIIUX TOYEK.

B
G

E
D

Ilemrexon moxker, BbIiiasi U3 HMEHTPA, MPONTH KAXKAYIO YIHUILY TYIa-O0PATHO.
Ho, oueBuno, npoiitu 1o Kazk/10# yJinie POBHO OIUH Pa3 HEBO3MOXKHO.

Takum 06pa3oM, OTBET: TAKOE MOTJIO OBITH! O

Onpenenenne 13. Ioanvim zpagom HasbiBaercs rpad, B KOTOPOM KaxK/iasl
BEPIIINHA COEIMHEHA C KAaXKION.

3a1aIMMCsT BOITPOCOM, KaK OMPEeIeInTh KOJIUIECTBO pédep B MoOJHOM rpade ¢
n BepumHaMu? OQUYeBUIHO, YTO KAXK/Iasd U3 1 BEPIINH, COTJIACHO OMPeJIeIeHNO,
COEJIMHEHA C OCTAJIbHBbIME 1L — | BepliMHaMu, OTKyaa umeeM: n- (n — 1), ojgHako
TaKuM 00pa30oM Kazktoe pebpo Oymer yareHo aBazxkapl. [IoaToMy OKOHIATETHHO
MOJIy9aeM, 9TO YUCJIO BEPIWH B MOJHOM rpade u3 n pédep paBHO

n-(n—1)
—y

3amadva 7.1.2. B [lupe mexxay 10 momamu nmposioxkeno 20 aKKypaTHBIX Opyc-
YaTBhIX TOPOT, KAXK/asd U3 KOTOPHIX CBI3bIBAET KAKME-TO JBA JOMA. DKOHOMSI-
II[ue CBOE BPEMsi aKKyPATHBbIE XOOOUTHI XOTAT MPOJIOXKUTH €IIé HECKOIBKO 0-
por Tak, 9To0bI U3 KazK/I0r0 T0Ma MOKHO OBLIO J0OpPAThCs 10 JTI0O0r0 IPyTroro,
UPUYEM JIMIIHKUX JIOPOr CITPOUTh He Tpebyercs (ABa 10Ma JI0JRKHA COEAUHSTD
Juis ogHa gopora). CKOIbKO JOPOr HEOOXOAUMO eIlé MOCTPOUTDH?

Pewenue. OOIIIEE KOUIECTBO AOPOT B KOHETHOM CUETE JTOJIKHO OBITH TAKUM:

10- (10 — 1)

= 45.
2

Tak xak 20 HOpOr y2Ke MPOJIOZKEHO, TO OCTAJIOCH MIPOJIOKUTH eIe 25. O

330



3amaBaJIbHUK

Bagaua 7.1.3. (Kpyzxok manoro mexmara — 2013/2014.6.1) B nepesue Ury-
Menka 9 gomos. Ussecrro, yro y Ilerpa cocenu UBan u Anron, Makcum cocen
Nsany u Cepretro, Bukrop — Iume nu Hukwure, a TakKe MO COCEICTBY KUBYT
Egrennit ¢ Hukuroii, san ¢ Cepreem, Eprenuit ¢ Iumoit, Cepreii ¢ Auto-
HOM, U GOJibllle cocelieli B O3HAYEHHON JepeBHe HeT (COCeIHUMHU CUUTAITCS
JIBOPbI, y KOTOPBIX €cTh 001mil yyacrok 3abopa). Moxer ju I[Iérp oropomamu
npobparbcst Kk Hukure 3a sabiokamu?

Bagaua 7.1.4. («Maremaruveckuii npaszauuk» — 1992.6.3) Kak, e orpbi-
Basg KapaHjaia oT OyMaru, MpOBECTH MIECTb OTPE3KOB TAKKUM 00Pa3oM, ITOObI
OKAa3aJINCh 3aUEPKHYTHIMEU 16 TOUYEK, PACIOJIOKEHHBIX B BEPINUHAX KBAIPAT-
HoO#t cetkm 3 X 37

3agauga 7.1.5. («Maremarudeckuii npazanuk> — 1995.6.6) B ksaapare 6 x 6
OTMEYAIOT HECKOJIbKO KJIETOK TaK, 9TO U3 JIFOOOH OTMEYEHHONH MOXKHO MpOITH
B JIIOOYIO APYryI0 OTMEYEHHYIO, IepPex0/isd TOJIbKO Yepe3 ODIIue CTOPOHBI OT-
MEYEHHBIX KJIeTOK. OTMEYeHHY0 KJIETKY HA3BIBAIOT KOHUEE0T, eCIM OHA TPa-
HUYAT 10 CTOPOHE POBHO C OAHON OrMedeHHOH. OTMEThTE HECKOIBKO KJIETOK
TaK, YTOOKI Moayumioch: a) 10; 6) 11; B) 12 KOHIEBBIX KJIETOK.

Bagava 7.1.6. («Maremaruueckuil npasauuk» — 1991.6.6) Merpo ropoxa
VpronuHCKa COCTOUT W3 TPEX JWHUN W MMeeT 1o KpaifHeili Mepe JBe KOHed-
HbIE CTAHIINYU U TI0 KpaiiHell Mepe /IBa Mepeca/IouHbIX y3Jia, TPUYEéM HU OJIHA U3
KOHEUYHBIX CTAHIINN He ABJIgeTCs nepecanodnoi. C KaxK a0l JIMHUY Ha KAXKIYIO
U3 OCTAJIbHBIX MOXKHO TIepeiTu mo KpaliHeil Mepe B AByX MeCTax.

HapucyiiTe mpumep Takoit cxeMbl METPO, €CJIN W3BECTHO, UTO ITO MOXKHO CIe-
JIaTh, HE OTPBIBAS KAPAHIAIA OT OyMaru U He TPOBOIS [IBA Pa3a OJWH U TOT
K€ OTPE30K.

Bagaua 7.1.7. (Marepuanasr onuMnuagubx mkoa M®TU) B mkose yuurcs
20 nereit, npuuém y JI0OBIX JABYX e€cTh obmiasi 6adyiika. Hazosém 0abymiky
«MHOTOBHYYHOI», €Cu y He€ ecThb X0Ts Ob1 13 BHYKOB. B 1mikose o0bsaBuin 6a-
Oy IIKOATIOKAJTUIICUC, KOTOPBIA 0OsI3aTesIeH 115 ITOCEIIEHN BCeMH DA0YIITKAMU.
Jokazkure, 9T0 XOTd ObI OJIHA MHOIOBHYYHAs 0A0YIIKa yCTPOUT AITOKAJIUAIICHC,

3amayva 7.1.8. B xoMnannm y KaxKIbIX ABYX JIOEH POBHO ISATh OOIUX 3HA-
KOMbIX. JIOKaxKuTe, 4T0 KOJUYECTBO 11aP 3HAKOMBIX JIEJIUTCd Ha 3.

Bagaua 7.1.9. (Usanos, «Maremaruueckuii Kpykok») a) B rpyuie u3 gersi-
PEX 4e/I0BEK, rOBOPAIIUMX Ha PA3HBIX A3bIKAX, JIOObIE TPOE MOIYT OOIIATHCS
(BO3MOYKHO, OIMH TIEPEBOIUT JABYM ApyruM). JloKa3aTh, 9TO MX MOXKHO pa3-
OWTH HA Maphl, B KAXKI0H U3 KOTOPBIX UMEETCS OOIMil A3BIK.

6) To xxe s rpynubl u3 100 gesoBex.
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B) To e miga rpynmst u3 102 genroBex.

3agaua 7.1.10. (Usanos, «Maremaruueckuii Kpy:Kok») Kaxaoe u3 pédep
nosHoro rpada ¢ 17 BepimmHaMu MOKPAIIEHO B OAWH M3 TpEx mBeros. Jloka-
KHUTE, ITO €CTh TPU BEPIIHHBI, BCe PEOPA MEKIy KOTOPBIMH — OJHOTO IIBETA.

Bagaua 7.1.11. (Jlenunrpajackue maremaruyeckue kpyxku) Kaxmoe u3 pé-
6ep momHOTO rpada ¢ 9 BepIIMHAMYA TOKPAIEHO B CHHUN WJIA KPACHBINA IIBET.
Jokazkure, 970 TUOO €CTh YeThIPE BEPIIUHBI, BCe PEOPA MEXKITYy KOTOPHIMH —
cuHme, MO eCTh TPH BEPIIUHBI, BCE PEOPA MEXKIy KOTOPHIMU — KPACHBIE.

3amaum g CaMOCTOATEILHOTO PEHIeHUs

Bagaua 7.1. (Jlenunrpajckue maremarudeckue KpyzKKu) Mexiy JeBATHIO
mianeramMu COJIHEYHOM CUCTEMBI BBEJIEHO KOCMHYECKOe coobiienue. Pakerst
JIETAIOT TO CAeAyromuM Mapmpyram: 3emyss — Mepkypuit, [layror — Bene-
pa, 3emist — Iloyron, Ilayron — Mepxkypwmii, Mepkypuii — Benepa, Ypan —
Henryn, Henryn — Carypn, Carypa — FOnurep, FOnurep — Mapc u Mapc —
VYpan. Moxuo mu gobparbest ¢ 3emiu 10 Mapcea?

Bagaua 7.2. (Typuup um. Jlomonocosa — 1998.5-8.11)
MozxHO /i HApPUCOBATH 3Ty KAPTUHKY, KAK HA PHUCYHKE
CIIPaBa, HE OTPHIBAsI KAPAH/IAIIA OT OyMaru M IMPOXO/Is IO
KaKJIO JIMHUU 110 OJTHOMY pa3y?

3agaua 7.3. (Jlemunrpasckue Maremarudeckue Kpyxkku) Kaxmoe us pédep
moTHOTO Tpada ¢ 6 BepIrmHaMu MOKPAIITEHO B OIWH U3 ABYX IIBETOB. /loKakure,
9TO €CTh TPU BEPIIHUHBI, BCe PEOpPA MEXK/Iy KOTOPHIMYM — OIHOTO I[BETA.
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2 TI'padwni. Cremmens BeprmHbl rpada

Marepuana ajg pa3zdopa Ha 3aHATAN

Msr npogosikaem pa3roBop o rpadax: OHU, KAK M MHOIME MATEMATHIECKUE
00HEKTHI, 001aTAI0T CBOMMY XapakTepucTukamu. [1o Mepe m3ydeHus TeMbl MbI
MTO3HAKOMUM BAC CO MHOXKECTBOM TaKWX xapaktepuctuk. Ho, ama nagana, ma-
BaiiTe cchopmyaupyeM, 9TO XKe TAKOe CTENeHb BEpIIUHBI Tpada.

Onpegenenne 14. KomudecTtBo pébep, BBIXOASAIMNAX W3 JAHHOW BEPIIUHBI,
HA3BIBAETCS cmeneHblo Bepuinubl. Beprmaa rpadha, nMeronas He9ETHY IO CTe-
[IE€Hb, HA3bIBAETCS Heuémmot, a YETHYIO cTenenb — 4émnot. CTeneHnb BepITuHbI
v IpuHATO 0003Ha4YaTh degv.

Hanpuwmep, Ha pUCyHKe HUYXKE CTENeHb BepImuHbl «Poxamny — 3, Tak Kak u3 Heé
BenéT Tpu moporu — B Mocksy, Bunrepdemnn u Acrapa,.

Poxan

Acrapn

Mocksa

Ank-Mopro
Bunrepdenn e PHOPK

Cdopmynupyem u mOKaKeM CJIEIYIONIEe BaYKHOE YTBEPKICHIUE.

JIemma 2 (0 pykonoxarusax). ucsao HeYETHBIX BepIuH JH000ro rpada Jér-
HO.

Jloxazameavcmeo. Paccmorpum Kaxkaoe pebpo rpada Kak HEKOTOPYIO <«HHU-
TOYKY», COEIUHSIONLYI0 2 BEePIUHBI. TOTIa CyMMa BCEX CTermeHeil BEpIHH rpa-
da — 3T0 061Iee KOIMIECTBO HUTOYEK, BHIXOAAIINX N3 BCeX BepruH. Ho Kax-
JYI0 HUTOUKY MBI TTOCHUTAIHN TIO 2 pa3a, TaK KaK OHA MMeeT 2 KOHTA. Taknm
obpa3oM, cyMMa CTeleHeil BceX BEPIUH B rpade J6éTHA.

IIpeamonokum, aTo y HAC B rpade HEUETHOE KOTNIECTBO HEUETHBIX BEPIITHH.
Torma cymMma cTeneneil HEUETHBIX BEPITTUH — HEYETHOE YUCIIO, BCIIEICTBUE TETO
cyMMa CTermeHeil Bcex BepiinH rpada ecTh CyMMa HEKOTOPOTO Y6THOrO YUCIIA,
PABHOTO CyMMe CTeleHell YETHBIX BEePITWH W HEeKOTOPOr0 HEYETHOTO YHUCTA,
PABHOTO CyMMe CTeIeHell BEPITUH HEYETHDIX, T. €. HEYETHOE YUCIIO0, YTO MPOTH-
BopeuuTr 4érHoctu cymMmbl Bepuiud B rpade. Ilomydennoe nporusopedue 1o0-
Ka3bIBAET yTBEPKJIEHNE JIEMMBI.
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HOXO)K&H naeda uCrioJab30BaJjiaCh B HpeﬂbIﬂyH_IeM KBaHTE TPU HaXOXKJIECHUHN YUC-
J1a pédep B moJiHOM rpade. O

JlaBaiiTe mPOIEMOHCTPUPYEM HA MIPUMEPE, HACKOJIBKO MOIIHBIM HHCTPYMEHTOM
ABJIAETCA JIOKa3aHHAA JIEMMa.

3amayva 7.2.1. /lokaxkuTe, 9TO YUCTO JIOJEH, KOTIa~THO0 JEPKABIINX B PY-
Kax JIAHHYIO KHULY U CAEJABIIAX HEYETHOE YUCIO PYKOHOXKATHUI C JPYyrUME
TAKUMU JIFOIBMU, IETHO.

Jlokazamenvcmeo. laBaiiTe mpeacTaBUM JIIO/IEH, KOTOPhIE JEPKAIA B PyKax
JIAHHYIO KHUTY, B BUJe BepinuH rpada, u cCoeuHnM PEOPAMU Te BEPIITMHbBI, KO-
TOPBIE COOTBETCTBYIOT JIOASAM, OOMEHSBIIIMCS PYKOIOKATHEM APYT C APYTOM.

Torza, coOracHO JeMMe «O PYKOMOXKATUSAX», KOJUIECTBO HEUETHBIX BEPITUH
B TakoM rpade — Y€THOe YUCJI0. SHAYNAT, U JIEOEH, COOTBETCTBYIOIMINX ITUM
BEpLIMHAM, TaK:Ke YETHOE YHCII0, YTO U TPeDOBAJIOCH JI0KA3ATh! O

3amaua 7.2.2. Kangugar B M3psl roposa BoOpoB B cBoeit mpeaBbIOOpHOIt
KOMITAaHUHU ODeIaJj MPOBECTH HOBbIE Teae(OHHbIE JUHAN MEXKY HOMaMU CJie-
JyIOmmMM 00pa30M: BCErO B ropoje 25 0MOB, W KAaXK/bIA J10M J0JI2KEH OBbITh
COeUHEH POBHO ¢ b npyruMu. JIoKaxKuTe, YTO OH HE CMOMKET CIEPIKATH CBOE
obeIaHme.

Zoxasameavcmeo. Ilyctb qoma — 3T0 BepiiuHbl, a TejieOHHBIE JJUHUU — ITO
pébpa rpada. Torga cremenb KaxkI0# BEPIIMHLI paBHA 5. A cymMMa Bcex cre-
meneit pasua 5 - 25 = 125, 4T0 HOKHO OBITH PABHO YABOEHHOMY KOJUYECTBY
pé6ep. Ho 310 HEBO3MOXKHO, TaK KaK 125 — HEUETHOE UMCIIO. O

Bosbimoe kosmdecTBO OMUOOK TPU PEIEHUHU 337139 Ha Tpadbl 3aKII0YAETCS
B TOM, YTO Pa30MpAIOTCH TOJHKO YACTHBIE CJIyYaW W HE JIeJIAETCHA MONBITKA
PEInTD 33024y B OOIEM BH/JIE.

3amauva 7.2.3. Ha mpasanoBannm g poxmenns BumbOo mpucyrcTBOBaNa
BCsI ero POJHS, KAK U3BECTHO, HE OTJIMYAIOIIAsACH OJIarOHPABHBIM XapaKTepOM
u pagymuem. [Toaromy Ha mpa3aHUKe y KaXK/I0r0 U3 HPUCYTCTBY IOIIUX XBATUIIO
TEPIIEHUs MO30POBATHCS POBHO C 1 MPUCYTCTBYIONMMHU (MIPUUEM Y KarKIOTO
OPUCYTCTBYIOIIETO 9TO YUCJIO 1 OJUHAKOBO), a Bujibb0, BHUMATEILHO CJIe/1B-
Uil 33 CBOMME POJCTBEHHUKAMH, MOJCYUATAT, 9TO BCero ObLIo caerano 109
pykomoxkaruii. Yemy MOKeT PaBHATHCHA N, ¥ KAKOBO YHCJIO IPUCY TCTBYOIINX,
ecJ/iu 1oC/eHuX ObLI0 0oJIbLIe ABYX?

334



Pewenue. KonnaecTBo MpHUCyTCTBYIOMUX 0003HaUMM uepe3 s. Torma umcio
PYKOIIOKaTHUI pPaBHO:
s-n
— = 109.
2

Yucso 109 — mpocroe, a T.K. § > 2, TO 049€BUIAHO, 4YTO N = 2,5 = 109. O

3agaua 7.2.4. (Jlenunrpajckue mareMarundeckue KpyKku) MoxKHO ju Hapu-
COBATH HA ILIOCKOCTH 9 OTPE3KOB TaK, YTOOBI KAK/IbIi I1€PeCceKasics POBHO C
TpeMst IpYyTUMu’

Pewenue. Paccmorpum rpad, B KOTOPOM BEPIIUHBI — OTPE3KU. BepIuHb! co-
e/IMHEHBI PEOPOM B CIIy9ae, ECJIN COOTBETCTBYIOIINE UM OTPE3KH IIEPECEKAIOTCS.
B rakoMm ciaydae nmeeMm HedéTHOe 9uCI0 BepinuH (9) HeuéTHOH crenenu (3), 410
[POTUBOPEYUT JIEMMe O pyKoroxkarusx. Ilosromy orBer — Hesb3s. O

3amaBaJIbHUK

Bagaua 7.2.5. («Maremaruveckuit npazauuk» — 1992.7.3) Pesunenr onHoit
WHOCTPAHHOW DPA3BENKM COOOIIWJI B IEHTP O TOTOBAMIEMCS MOAMUCAHUNA Psi-
Jla IBYCTOPOHHUX COMJIAIIEHUH MEK Y MATHAIIATHIO OBIBIIUMHU PECITyOInKaMu
CCCP. CornacHo ero JTOHECEHUIO, KarXKIasi U3 HUX 3aKJII0YUT JOTOBOP POBHO C
TpeMs IPYTUMHU. 3ACTyKUBAET U PE3UTEHT JTOBEPUsi?

Bagauya 7.2.6. (Topoxckas ycrHas mMaremMarwdeckas OJUMIMaa s 6—7
kiaccoB — 2014.6.4) Komuanus u3 HECKOJbKUX Ipy3eil Beja MEPEeIncKy Tak,
4TO KaKJ0€ IMChbMO IOJIydasu Bce, Kpome ornpasuress. Kakaprit nanucas
OJTHO W TO YK€ KOJIMYECTBO MUCEM, B PE3YJIbTATE Yero BCEMU BMECTE OBLIO MO-
sayqeno 440 mucem. CKOJIBKO 9€JI0BEK MOTJIO OBITH B 9TONH KOMIAHWUN!

Bagaua 7.2.7. (Toponckas ycrHas MareMaTwdecKas OJUMIHALA Iad 6—7
kimaccoB — 2013.6.8) Mozxkuo su HapucoBarb 1006 pasmuunbix 2012-
YTOJIbHUKOB, Y KOTOPBIX BCE BEPIIMHBI OOIIUE, HO IPU 3TOM HU y KAKUX JIBYX
HEeT HU OJHOMN OOIIEl CTOPOHLI?

3anaua 7.2.8. («Maremaruueckuii npasaauk» — 2017.7.6) Cpenu 49 uikosib-
HUKOB KayKJIbIii 3HAKOM HE MeHee deMm ¢ 25 npyrumu. JJokaxKure, 9T0 MOXKHO
uX pa3OWTh HA TPYTIIHI U3 2 MWW 3 9EJIOBEK TaK, 9TOOBI KayKIbli GbLI 3HAKOM
CO BCEMU B CBOEI IpyIIe.

Bagaua 7.2.9. (Jlenunrpajckue MaTeMaTUIECKUe KPYKKHU) Y HEKOTOPOTO KO-
pons 19 6aporos—BaccanoB. MoxkeT i OKa3aThCs Tak, YTO y KaXKIOTO BaC-
CaJIbHOIO DAPOHCTBA OJHO, IATh WM JEBATH COCEIHUX OaAPOHCTB?
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3agaua 7.2.10. (Usanos, «Maremaruyeckuii Kpyxok») B rpade kaxgas
BEpITMHA — CHHsAS WiIu 3ejiéHasd. [lpu 3ToM KaKiasi CHHsS BepIIWHA CBs3a-
Ha C TATHI0 CHHUMH U JECATHIO 3eIEHBIMH, a KaxXKIasd 3eI6Hasd — C JIeBITHIO
CUHUMU M IIE€CTbIO 3e1éHpIiMu. Kakux Bepiimd 00/bIe — CHHUX WU 3€J1EHbIX ]

3agaua 7.2.11. (Usanos, «Maremaruueckuii KpyoK») B rpade u3 kax noit
BEPIIMHBL BBIXOAUT 110 Tpu pedbpa. Moxker jin B uém Obirh 1990 pédep?

Bagava 7.2.12. (Jlenunrpajackue maremaruueckue kpyxxku) Ha xondepen-
AW TPUCYTCTBYIOT 50 y9éHBIX, KazK Bl N3 KOTOPHIX 3HAKOM TI0 KpaifHel Mepe
¢ 25 yuacTamkamu KoHdepernuu. JIokaskuTe, 9T0 HANLYTCA 9eTBEpPO W3 HUX,
KOTOPBIX MOYKHO YCAJNTh 32 KPYTJIBIA CTOJ TAK, ITOOBI KasKJIbIH CHIET PAIOM
€O 3HAKOMBIME €My JIIOJIbMH.

Bagaua 7.2.13. (Usanos, «Maremaruueckuii KpykoKk») B kpyxKke y Kax10-
ro 4jIeHa UMEETCA OJUH APYT W OMuH Bpar. JloKa3arb, 9To

a) YHUC/IO YJIEHOB YETHO;
6) KPY?KOK MOXKHO DPa3JEeJIUTh Ha JBa HEATPAIbHBIX KPYyKKA.

Bagaua 7.2.14. (Myunununasbubiii 3ran Beepoccuiickoil ouMnuaibl ko b-
urkoB (MockBa) — 2006.6.5) B HOpke »)KuBér cempbst u3 24 mbimeit. Kaxtyio
HOYb POBHO YETHIPE M3 HUX OTIPABIAIOTCS HA CKJAJ, 38 CHIpOM. MOXKeT /i Tak
MOy IUTHCs, 9TO B HEKOTOPbIH MOMEHT BPEMEHU KaK/[asi MBIIIKA TOOBIBAIA
HA CKJIaJIe C KaXKJI0i POBHO MO OJHOMY pa3sy’

3amaun g cCaMOCTOATEILHOTO PEHIeHUs

3amayva 7.4. B obmexurun xkKusyT 214 crynenTosB. Kazxkaprit gac poBHO 4 u3
HUX OTLPABJLIOTCA HA KyXHIO [EPEeKyCUThb. MOxKeTr Jid Tak [OJIy4YUThCs, 4TO
B HEKOTOPBIII MOMEHT BPEMEHU KAYKIBIN W3 CTYIEHTOB CTOJKHYJICS C KAYKIBIM
HA KyXHE POBHO IO OJHOMY pa3y’

Bagaya 7.5. Moryr jum crenenu BeprmuH B Tpade ObITh DAaBHBL Q)
6,5,4,3,2,2;6) 5,5,4,3,2,1; B) 5,5,4,3,2,27
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3 DiinepoBbl MyTM U KEHUTCOEPrcKme MOCTHI.
IlepeBoa pucynka B rpad

Marepuana ajga pa3zdbopa Ha 3aHATAN

Texkymumit maparpad MOCBSIIEH OJHOW UCTOPUIECKN BAXKHON 337ae€.

Bapgaua 7.3.1 (3agada o cemmu kéHurcbeprckux mocrax). B ropome Ké-
aurcoepre 066110 7 MocTOB. HaiiTi cmocob, Kak MOXKHO MPOUTH MO BCEM CEMHU
moctam Kénurcbepra, He mMpOXOAd HUA MO OJHOMY U3 HUX JIBAXKIHI.

Pewenue. TlepBbiM, KTO PEIIWI NOCTABIECHHYIO 3a7a4y, Obu1 Jleonap Jditnep.
Bonpousseném perienre BEIMKONO MATEMATHKA.

O060o3HAYNM YaCTH TOPOIA, OTPAHUYEHHDIE BOOI, BepITHHAME rpada, a MOCTHI,
COeIUHSIONINE JacTh ropoga — pédbpamu. Kéuurcbepr Toro BpeMeH:n MOXKHO
OBLTIO OBI MPEJACTABUTH CJAEIYIONAM OOPA30M.

Kak MbI 10Ka3a/1u B IpeapiayIinem naparpade, KOJIndecTBO HEIETHBIX BEPITUH
B rpade — 9ETHO.

Ho Jleonap Ditsiep maruys JaJjiblie: OH HIPUINET K TOMY, 9TO

e eciu B Tpade BCE BEPIIMHBI — YETHBIE, TO MOXKHO HAYEPTUTH TAHHBIHA
rpad, He OoTphIBasg KapaHgalia OoT OyMaru, mpH 3TOM, HAYaB C J0OO0M
BEPIIUHBI JAHHOTO rpada U BEPHYBIINCH B HEE XKe.

e eciu B rpadye POBHO JIB€ BEPIIUHBI — HEYETHDBIE, TO MOXKHO HAYEPTHUTH
MaHHBI Tpad, HE OTPHIBAs KAPAHJIAINA OT OyMaru, MpHW 3TOM, HAYAB C
J1I000# M3 HEYETHBIX BEPINUH U 3aBEPINWB €r0 B APYroil HEUETHON BEp-
IIAHE.

e rpad, KOTOPBIH COAEPKUT OOJIee IBYX HEYETHBIX BEPIINUH, HEJIb3s HAPH-
COBaTh, HE OTPBIBAs KapaHIAIl OT OyMmaru.

IIpencrasienubiii Ha pUCyHKe BbIe rpad comepKuT 4 HEYETHBIE BEPIIUHBI.
3HAYUT, €r0 He/Ib3s HAPWCOBATDH, HE OTPHIBAS KAPAH/IAIIA, OT OyMaru, u3 4ero
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CJIeIyeT, 9YTO HeJIb3s MpoiiTu mo BceMm mocrtam Kénurcbepra, He MpOXOasi HU IO
OTHOMY W3 HUX JIBaK]IbI. U

3amaga 7.3.2. YMOepTO permmi moCTPOUTh OHOJIMOTEKY W 3aKa3aja pa3pado-
TaTh HECKOJIbKO BADUAHTOB IJIAHUPOBKU KOMHAT (HA PUCYHKE HUKE), IPUIEM
006s13aTeTHHBIM YCIOBHEM OBLIO HAJHMYNE POBHO OMHOI IBEpH B KaxKIOH CTEHE,
OT,ZLeJ'[?{IOIlIeﬁ JB€ KOMHATBI UJIM KOMHATYy M BHENIHEE IIPOCTPAaHCTBO. B KaKux
cilydasgx MOXKHO IPOHTH €Uepe3 BCe JBEepH, He MPOXO/sd HU depe3 OfHy Oosiee
OJIHOTO Pa3a.

RN
_I'T

£ -
<

Pewenue. Tlpencrasum rpad ¢ BepiuHaMu-koMHATaMu (OJHA U3 BEPIIMH —
BHellHss 00s1acTh) U pEOpaMu-/1BepbMU.

O 0) O

gu R

DT E

A=
\

a) Bee crenenu Bepiiud 4érnbl, DilsepoB 06X01 BO3MOKEH.

6) /IBe BepIIMHbI HEYETHOM CTEMEHN — IUKJI CYIIECTBYET C KOHIIAMU B JAHHBIX
BEpITAHAX.

B) Tpu Bepiuunbl HeYETHOHN cTenenn — 06X0 HEBO3MOXKEH. O

TTocne pererns 3339w 0 KEHUTCOEPTCKUX MOCTAX BO3HUK HOBBINM PA3IE Ma-
tematnku — «Teopus rpadoBs, ¢ KOTOPBIM MOXKHO OyZeT O3HAKOMUTHCS B
paMKax JIaHHOI TJIaBbI.

Jms nanpHeiinei paboTbl HEOOXOIUMO BBECTH HOBBIE TIOHSATHS.

Onpegenenne 15. ITymém B rpade HAZBIBACTCS YIOPSI0UEHHBII HAOOP BEP-
IITUH, B KOTOPOM KaXK7[asi CJIeIyIONIAs BePITUHA COeIMHEHA, C IPeIbLIyIIei ped-
pOM.
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Onpegenenne 16. [[ymHOl myTH HA3BIBAETCS KOJUYIECTBO PEGEP, 00pa3yio-
WX JTAHHBIA Iy Th.

Onpegenenne 17. [IBe Bepmmubl B rpade HABIBAIOTCI CMENCHbLMU, €CTITU
OHU COeMHEHBI peOpOoM. B MPOTUBHOM CITy94ae OHU HA3BIBAIOTCS HECMEKHBIMU.

Onpegenenne 18. I[ukiom B Tpade HABBIBACTCS IIYTh, B KOTOPOM HAYAIbHAS
U KOHEYHAdA BEPIIMHBI COBIIQ IAI0T.

Onpegenenne 19. Ilpocteiv mukioMm B rpade HA3BIBAETCS MyTh, KOTOPBI
HAYWHAETCH U 3aKaHYMBAETCd B OJHOW BepIIMHe, U IIPU 3TOM He NPOXOJUT HU
4epe3 OJIHY U3 JIPYI'UX BEPUIUH JIBaK/Ibl.

Hampuwmep, na pucyuke amke B—C — D —-FE—Bu F—G—H — F — 310
[IUKJIBI.

A

Onucanusie B pemenun 3agavu O KéHI/IFC6epFCKI/IX MOCTaX TOHATUA MTOJIyIYUJIA
CBOU HA3BaHUA.

Onpegenenne 20. Iiaeposoim nymém B rpade HA3BIBAETCSA MyTh, KOTOPBII
MPOXOAXT IO KAXKJIOMy PeOPY, IPUIEM POBHO OJWH Pas3.

Omnpenenenne 21. DiIepoB MUK — 3aMKHYTBIH DIEPOB My Th.

Omnpepenenne 22. ditnepos rpadp — rpad, u3 Bcex pédep KOTOPOro MOKHO
BBLIEJIUTH IUJIEPOB UKJI HA BCeX pEOpax.

3amaBaJIbHUK

Bagaua 7.3.3. (Jlenunrpaackue maremarudeckue Kpyxku — 6.020) Umeer-
Cs IPYIIIa OCTPOBOB, COEJIMHEHHBIX MOCTAMHU TaK, YTO OT KAazKJOIO OCTPOBA
MOXKHO J00paThcs 10 Jit0boro apyroro. Typuct oOOIIENn Bce 0CTPOBa, PO st
MO0 KaykJIOMy MOCTY POBHO oauH pa3. Ha ocrpoBe TpoekpaTHOM OH TIOOBIBAJ
TpuKabl. CKOTBKO MOCTOB BeZ€T ¢ TPOeKpaTHoro, eciau TypHcT:

a) He ¢ Hero Ha4aJl U He Ha HEM 3aKOHYUII;
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6) ¢ HEro HavaJl, HO HE HA HEM 3aKOHYWII;
B) C HEro HaYaJl ¥ HA HEM 3aKOHUUI!

Bagaua 7.3.4. (/leaunrpajckue maremMarudeckue Kpyxkku) a) Jlan Kycok
npoBosioku mymaOi 120 cm. MoxkHo 711, He JOMas TPOBOJIOKHM, U3TOTOBUTH
kapkac Kyba ¢ pebpom 10 cm?

6) Kakoe HauMeHbIIee 4NCII0 pa3 MPUIETCS JIOMATh TPOBOJIOKY, YTOOBI BCE JKe
M3TOTOBHUTH TpeOyeMblit KapKac?

Bagaua 7.3.5. (Typrop. Becenunuii Typ. TpeHUpOBOUHBIN BapuaHT —
1992/1993. 8-9.4) Mypageit mosi3aeT 1Mo MPOBOJIOYHOMY Kapkacy Kyba, mpu
9TOM OH HUKOI/A HE MOBOPAYuBaeT Ha3ad. Moxker /i CryduThes, YTO B OMHOMN
BepIIKMHE OH MOOBIBAJ 25 pa3, a B KaxK10# u3 ocrajbibix — 1mo 20 pas?

Bagaga 7.3.6. (MockoBckast Maremarndeckas onumnunana — 1961.8.1.4) a-
HA JIaJIbsT, KOTOPOI pa3peniaeTcst IeaTh XOIbI TOJIbKO JJIMHON B OJHY KJIETKY.
Jlokazarh, 9TO0 OHA MOXKET OOOWTH BCE KJIETKU MPSIMOYTOJBHON IMaxXMaTHOM
JIOCKH, TIOOBIBAB HA KaXK/I0# KJIETKE POBHO OJWH Pa3, U BEPHYTHCA B HAYAb-
HYIO KJIETKY TOrJa M TOJbKO TOrZA, KOIJa YKHCJIO KJIETOK Ha JOCKE YETHO.

3agaumn O CAaMOCTOSTEJILHOTO PeIleHs

3agayva 7.6. B ommoit u3 BepmmH Kyba cuaur TapakaH. Moxker
JI OH TIPOIOJI3THU TIO BCEM €ro pébpaM pPOBHO MO OJHOMY pPa3y U
BO3BPATUTHCS B UCXOIHYIO BEPIIUHY?

3amaga 7.7. CymecrByer ju 3itepoB rpad, u3 KOTOPOro MOXKHO BBIIEIUTH
SUIEPOB IUKJI HECKOJIbKAMHU PA3IUIHBIMEA CIOCOOAMY?
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4 T'pacdwi. CBa3uabie rpadbl

Marepuana ajg pa3zdopa Ha 3aHATAN

Mpbr mpomomkaeM roBopuTh O rpadax. Beeném emé oaHy nx BaKHYIO Xapak-
TEPUCTHUKY.

Omnpenenenne 23. I'pad HA3BIBAETCHA €8A3HbIM, €CIU JIIOOBIE /IBE €0 BEPIIN-
HBI MOT'YT OBITH COEIMHEHBI TIyTEM, T. €. TIOCIEI0BATEIFHOCTHIO PEOED, KaXKI0€e
CIeIYTOIIee W3 KOTOPBIX HAYMHAETCH B KOHIIE MPEIBLIYIIEro.

Ompenenenne 24. /lepe6o — 3TO CBsA3HBINH Trpad 6€3 MPOCTHIX IHUKJIOB. Y
JIEPEBa, KOJTMYECTBO PEOED HA OTHO MEHBINE KOJMYIECTBA, BEPIIHH.

3amadga 7.4.1. Y xwusymiero B [lllupe Bunn6o Berrumca ects 8 coceneii. Ipu-
9EM MEXKTy JEBATHIO COCEICKUMU JOMAMU TPOJIOXKEHBI JOPOTH, KaXK1asd U3 KO-
TOPBIX COEIMHSAET ABa ToMa. VI3BeCTHO, ITO KazK/IbIi TOM COEINHEH IO KpaiiHei
Mepe C 4eTbIpbMs ApyruMu. I'paaér npasanuk Y poxasi, K koropomy Buian6o
HATOTOBUJI CBUHBIX MUPOTOB MO PEIENnTy TOHIOPIEB, YTOOBI YTOCTUTH CBOWX
coceieit, 10 KOTOPBIX MOXKHO JOWTH TI0 J0pore (mupor 60O, HECTH HEpo-
CTO; K TOMY K€, 00J1a/Taf0IIHil CTPONTUBBIM XapakTepoM Buirbo He cobupaercs
navkaTh B IbUIA CBOi mpasaaudsbiii kadran). Jokaxure, yro Bunbbo npu-
JETCsl yTOCTUTH MIUPOTaMu U H03paBuTh ¢ JJuém Ypoxkas Bcex CBOUX COCeIeld.

Pewenue. Tlpenmnosoxkum, 94TO yTBEPXKICHNE HEBEPHO, W €CTh KAKON-TO OM
A, 1o koroporo bunnbo, xusymmit B fome B, He cmoxker gofitu. Ho B Takom
clTydae CpeJIi OCTaBITUXCS 7 €CTh MO KpaiiHeil Mepe 4 10Ma, COETUHEHHBIX C
npomoMm Buibbo moporamu, a Takke ecTb 4 JA0Ma, COEIMHEHHBIX JOPOTaMU C
momom A. Ho B TakoMm ciydae OJIMH U3 3TUX JOMOB COEJMHEH JTOPOroil KaK C
A, rak u ¢ B, 4ro nporusBopedutT Lpeanosioxkenuto. ITosromy Buibbo moxer
0 IoporaM JIONTH 70 J1I000r0 J0Ma U TO3APaBUTH JI000T0 13 X03s1eB ¢ JlHéM
Vpoxasi. O

JI1060it rpad, He ABIAIONUIICS CBI3HBIM, PA3ONBAETCS HA CBA3HBIE YACTH, HA-
3BIBAEMBIE KOMNOHEHMAMU C8A3GHHOCTAY Tpada.

3amava 7.4.2. B mekoropoii crpane KaxKiplii ropox coeauHéH posHO c 10
JPYTHMU, IIPH 3TOM 3 JIFOOOr0 ropojia MOXKHO A00paTbCs B JIIOOOH Apyroii.
OpHy mopory 3akpbuLiu Ha peMOHT. Jloka3aTh, 9To u3 J000r0 TOpoaa BCE emé
MOXKHO 00paThCsi 10 JFOOOTO APyroro.

Pewenue. CuoBa mpencraBum cebe, 9TO TOPOA STO BEPINUHBI, & PEOpA — ITO
moporu. Torma B 3asade paccMaTpUBAeTCs CBA3HBIN rpady, CTENEHb KarKI0h
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BepIIMHBLI KOoToporo pasHa 10. IIpeamosokum, 4To Tocae yOUpaHUs JOPOTH
(pebpa) rpad mepecrai ObITh CBA3HBIM. DTO 3HAUUT, 4TO rpad pasdusicsa Ha
JIBe He CBsi3aHHbIE MeXK/y co00ii yacTu (Ha PUCYHKE HUXKeE).

TlocanTaem cymmy cremeneii B JIeBO# IacTh, KOTOpPas TOXKE sIBIASIETCS rpadoM,
IycTh ¥ MeHbIMHUX pa3mepos. Ilycts B Heit ocramochk k ropomos. U3 Kazkmoro
ropojia, KpoMe OJIHOrO, Mo-IpekHeMy BbixoauT 10 mopor, 3HAYHUT, CyMMa CTe-
reHeit BepimuH B 9ToM rpade pasHa 10k — 1. Ho 310 HeuérHoe 9ncio, a 3HAYNT,
MBI TOJIy9u/Iu TpoTuBOpeune. Takum obpa3om, mocje youpanusi pebpa rpad
OCTAJICS CBSI3HBIM, 9TO U TPEOOBAIOCH JOKA3ATH. O

3amMeTnM, 9TO HEBO3MOXKHO TOUHOE m300parkenue rpada — ecau Mbl AeiiCTBU-
TeIbHO OyaeM mpoBOauTh 1m0 10 pébep m3 KaxKI0H BEpIIUHBI, PUCYHOK OyaeT
OYeHb IPOMO3JIKUM W HeKpacuBbiM. IlosTomy mpu m3oOpakernun rpadoB ua-
CTO BCex pEOEp U BEPIIUH He PHUCYIOT, OCTABIAS TOJbKO BAaXKHYIO CTPYKTYPY
rpada.

Mpsr 3naeM U3 mpeabLayInero maparpada, 9ro takoe ditaepos rpad. Chopmy-
JUpPyeM Teopemy.

Teopema 2. I'pad spisiercss DUIEPOBBIM TOIVIA W TOJBKO TOI/A, KOLJA OH
CBSI3€H W BCE €0 BEPIIWHBI YETHHIE.

JlokazaTeabCTBO JAHHOMH TeoOpeMbl OyIeT MPUBEIEHO BO BTOPOH KHUATE JAHHOMN
cepuu, HO 3TUM (DAKTOM MOXKHO MOJIB30BATHCS yIKe ceidac.

3amava 7.4.3. lana BoseiibonpHas cerka pasmepom 12 na 25 ,I @
KBaIpaTukoB. Kakoe HanbosbIee Inucio BEPEBOYEK MOXKHO Pa3-
pe3arb Tak, 4ToObl CeTKa He PaClaach? Eﬂfh ﬁ

Pewenue. TlpencraBum cerky B Buge rpada, e y3eJIKH — 3TO BEPIIUHBI,
a BepéBoukum — péOpa. Ham Tpebyercs ymanuTh Kak MOKHO OOJibiie pEGEp,
9T00BI rpad TPH STOM OCTABAJCA CBA3HBIM. BymeM MOCTyHaTh CJemyIoIuM
obpazoM: ToKa B rpade ecTh IuKJI, MOKHO yOpaTh 0HO PedPO U3 ITOTO UK.
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IIpu sToM rpad ocraHercs CBA3HBIM. BymeM «pe3aThbs IUKJBI IO TEX TOp,
MOKa, He OocTaHeTcs Hu omHOro. Cea3ubiii Tpad 6e3 MUKJIOB — 3ITO aepeBo. B
ocrasmemcs rpade 6ymer 13-26 = 338 BepiuH, 3Ha9uT, B HEM Oymer 338 —1 =
337 pédep. A Brauase B rpade 6bu10 13 - 25 + 12 - 26 = 637 pébep. TlosTomy
MO2KHO paszpesarb MakcumyMm 637 — 337 = 300 Bepésouek. Bosbie uu oxmoit
BEpEBOYKHU PA3PE3ATh HE TIOJYUINUTCS — JIEPEBO TP YIAJEHUHN JII000T0 u3 pédbep
EpeCTaET OBITH CBSI3HDBIM. O

3amMernM, 9TO B yCJIOBUU 33Ja4U MPUCYTCTBYET CIOBO «HAUDOIBINIEE» — ITO
3HAYUT, 9TO OHA HA OLEHKY W mpumep. B JaHHOM ciiydae u OlEeHKA U IPUMED
uyT 60K 0 OOK, U3 MOCTPOEHUS IPUMEPA CJIEAYET JOKA3ATEIHCTBO OIEHKU.

3amaBaJIbHUK

Bagaua 7.4.4. («Ilokopu Bopobbésbl ropui» 2017.5-6.6;7-8.5;9.4) B Mmue-
pun Becrepoca 6bu1o 1000 ropomos u 2017 mopor (Kaxgas I0pora CoeTuHseT
KaKue-TO JBa ropoaa). M3 Kaxk0ro ropoaa MOKHO ObLIO IPOEXaTh B KAYKIbIIA.
OmHAXKIBI 37101 BOJIMIEOHUK 3aKOJII0Baa N JOpOr, W €3[UTHh IO HHM CTAaJIO
Hesb3sa. O6pazoBanoch 7 KOPOJIEBCTB, TaK, 9TO B KAXK/IOM KOPOJIEBCTBE MOXKHO
J00paThbcst U3 JII000r0 Topofa B JII0OOI MO moporam, a W3 OTHOTO KOPOJIEB-
CTBa B JPyroe mo joporam ao0parbcs Heab3s. Ilpu kakom Haunbosbimem N 310
BO3MOXKHO?

3agaun g CaMOCTOATEILHOTO PENIeHUs

3agayva 7.8. B crpane Exnanmus kanmunar B [IPE3UICHTHI IIOCIEe BHIOOPOB
obeIraeT caeaaTh caMoséTHoe coobienne. IIpu 3ToM U3 CTOUIIBT OYAET BBIXO-
JUTH 7 peiicoB, W3 BCEX OCTAJbLHBLIX TOPOIOB — Mo 6, a m3 ropoma bobpoB —
Bcero oaumH peiic. 2Kurenmm ropomga BoOpoB cumTaior, ITO TEmeph OHM JaXKe C
rmepecajgkaMu He CMOTYT JIOJeTeTh 10 CTOMuIbI. JloKaxKuTe, 9TO OHHM Ommba-
H0TCH.

Bagaua 7.9. (Mockosckas maremaruyeckas osumnuaga — 1990.9.1) B kowm-
HNAHAU K3 CEMH MAJBbYMKOB KaXKJBId MMEET Cpely OCTAJLHBLIX HE MEHee TPEX
6patheB. JlokaykuTe, 9TO BCE CEMEpPO — OpaThs.

3amaua 7.10. B crpamne Bobpsauanm 99 ropomoB, KaxK bl U3 KOTOPHIX COEIN-
HEH aBHAJMHUAMU He MeHee, ueM ¢ 50 apyrumu. JloKaxKkuTe, 9TO M3 KaXKJIOTO
ropoJia MOXKHO JI0JIETETH 10 JII060ro Apyroro (BO3MOXKHO, C IepeCcaKaMu).
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5 OpwuenTupoBanubie TpadbI

Marepuana ajg pa3zdopa Ha 3aHATAN

Omnpenenenne 25. I'pad nasbiBaercs opuenmuposartvim (HAIPABIEHHbBIM ),
ec/In ero pébpa MMeroT HaTpaBJIeHue.

OpuenTupoBanHbIe IPAdbl 9aCTO TAKXKE HA3BIBAIOT <«0P2Padiots.

N306pazkaercs 3T0 OOBIYHO CTPEIKONH HA KOHIE B KAKyIO-IuOO CTOpoHy (Ha
pucynke Huxke). Ecim 5T0 HE 0roBopeHo 0co00, B OPHEHTHPOBAHHOM rpade
OOBIYIHO HE MOT'YT COCYIIECTBOBATH IBA PEOPa MEXKIAY ABYMS BEPITHHAMM, OTHO
"3 KOTOPBIX HAIIPABJIEHO B OJHY CTOPOHY, a APYTOe — B APYTYIO.

B zamagyax Ha OopumeHTHpPOBAHHBINA Tpad OOBIYHO YIIOMUHAIOTCS BCAKUE DEKH,
ITOTOKW WJIU JIOPOTH C OJTHOCTOPOHHUM JBHKeHneM. Horaa — ogHOCTOpOHHME
orHotienus Mexay Joabmu (Baca mosken genbru Ilere, Koropbiii mosizken
Comnomony; Iere upasurca Maira, Koropoit upasurcs Uik, ... ).

AHaJIOrUYHO IOHATHIO CTENEHN BEPIITUHBI B OPUEHTUPOBAHHOM rpade BBOISATCS
MOHATHS <IIOTYCTENEHb 3aX0/lay U «IOJYCTEeHb UCXOAa» — KOJTUIECTBO DE-
6ep, BXOAAMINX B BEPIIMHY M UCXOAAIIUX COOTBETCTBeHHO. B namHoMm cirydae
PaCCMOTpEHHAsT PAHEe JIeMMa O PYKOMOKATHAX HEMHOTO MOAUDUITUPYETCS.

JIemma 3 (OpuenTupoBanHas jemMMa O PyKomoxKarusax). B so6om oprpade
CyMMa CTeIleHel 3aX0/a BeeX BEpIINH PaBHa CyMMe CTeIleHell nCXo/1a BCexX Bep-
LIKH.

HeopuenTupoBamnbiii Tpad pa3dbmBaeTcs HA KOMIIOHEHTBHI CBS3aHHOCTH, HO
CTPYKTypa OPHEHTHPOBAHHOTO rpada Oosiee CIOXKHASA, U 37€Ch MOHAI00ATCSA
JIpyIH€e TEPMUHDI.

Ompenenenne 26. Bepumas! u 1 v rpada HA3BIBAIOTCS CUALHO CEA3AHHBIMU,
€CJIM CYILECTBYET Iy Th 110 PEOPaM OT ¢ JI0 ¥ U OT ¥ A0 U ([epeiBUraTbCs MOXKHO
TOJILKO 110 HAIIPABJIEHUIO CTPEJIOK!).
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Onpegenenne 27. ['pad HA3BIBAETCS CHIBHO CBSA3AHHBIM, €CJIU JIIOOBIE TBE
€r0 BEPIIUHBI CUJIBHO CBS3aHbI.

JI060it rpad pa3buBaercs HA KOMIIOHEHTHI CUJIBHON CBS3aHHOCTH, MEXKY KO-
TOPBLIMU [IPOBE/IEHbI OPUEHTUPOBaHHbIe DEGpa (Ha pucynke nuxke). Jokaza-
TEJbCTBO JIAHHOTO (DAaKTa, K COXKAJIECHUIO, BBIXOJIUT 33 PAMKH JAHHON KHUI'H,
MPEJIaraeM TMPUHSTH €r0 HA BEpY.

3amaga 7.5.1. B HekoTOpoii cTpane ropoja COeIWHEHBI OIHOCTOPOHHWMU
aBuasmauAMA. VI3BECTHO, 9TO BBIMOJHAETCS YCJIOBHUE: BBLIETEB U3 JIIOOOIO ro-
po/ia, HeJIb3sI B HEI'O BEPHYTHC, HOJb3YACh ITUMU aBuasguHusamu. Jokaxure,
YTO MOKHO JIONOJIHATH CHUCTEMY ABHAJIMHUII Tak, 4T0ObI JI00bIE JBA rOPOIA
ObLIH OBI COEMHEHBI ABUAJNHAEH U IPYU 3TOM BCE TaK K€, BHLIETEB U3 TOPOIA,
B HErO HEJIb3s OBLIO BEPHYTHCS.

Pewenue. Tlepedopmynupyem 3amady Ha S3bIK rpadOB: JTAH OPHEHTUPOBAH-
HBI Tpad, B KOTOPOM HET IUKJIOB, TAK KAK BBIMOJHSAETCS YCJIOBUE: BHLIETEB
U3 ropo/ia, HeJib3si BEpHYTHCsi 00parHo. PaccMorpum Ba IPOM3BOJIBHBIX I'OPO-
na A u B, MeXIy KOTOPBIMU HET pebpa U JOKAsKeM, 9TO UX MOYKHO COeIUHUTD
b0 HampasjieHHBIM pebpom AB, nubo HampasienabiM pedpom BA. Ilpen-
MOJIOXKUM, 9TO TO He Tak. Eciu Helrb3si MpoBecTH HalpasjieHHoe pebpo ADB,
3HAYUT [IPU €r0 MPOBEJIEHUH MOSBJISIETCS TUKJT: CyIIecTByer myTh S1 ot B 1o A.
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Amnasornyno, eciiu HeJIb3sI TPOBECTH HAMPABJIEHHOE pebpo BA, To cymecTByer
nyTh So ot A 1o B. Ho Torma, BbLIETEB M3 BEPUIUHBI A U JBUTAsSCH CHAYATIA
o myTu Sy, & MOTOM IO TyTH S; MbI CHOBa BepHEMCS B BeprmHy A — mpo-
ruBopeure. [105TOMy MOXKHO MPOBECTH KAKOE-TO HAIIPABJIEHHOE PEOPO MEK Iy
pepmuHamu A u B. IIpogoszkum 10400Hy 0 LIPOLELy Py, LHOKA MEXK LY JIFOObIMU
JIByMsI BEPITMHAMM He OyIeT MPOBEIEHO KaKOe-TO HAIPaBJIeHHOe Pedpo, WYero
" TPebOBaJIOCh TOCTUTHYTh. O

Onpegesnenue 28. Hanpasnenustit moaubtii rpad (B KOTOPOM KaxKaas Bep-
[IMHA, COEIUHEHA C KAXKJION) HA3BIBAETCS TNYPHUPOM.

Teopuio OpreHTHPOBAHHBIX IPpadOB MOXKHO HCIIOJIH30BATH, HAIIPUMED, IIPH pe-
MeHnN 337129 HA JIeTUMOCTb.

3amava 7.5.2. Ilo kpyry 3anucambl 7 HaTypasbHBIX udncesn. VI3BecTHO, 9TO
B KaxK/IOW Mmape COCeIHMX YHUCEJl OJHO JEIUTCH Ha apyroe. Jlokaxkure, 410
HAMAETCH napa U HECOCEIHUX YUCE]I C TAKUM Ke CBOHCTBOM.

Zloxazameavcmeo. IlpencraBuM uncja Kak BepImHbI rpada, a IeTUMOCTH KaK
OpUEHTHPOBaHHbBIE PEOpA: eciii MePBOe UHCJIO JEJINTCS HA BTOPOE, MPOBEIEM
OT MEPBOrO KO BTOPOMY CTPesKy. Torma Mexmy JIOObIME JIByMs COCEIHUME
YUCTAMU 00S3aTeJIbHO MMPOBEIEHA CTPEJIKA B KAKyI0-IUO0 CTOPOHY.

JlokaykeM, ITO CYIEeCTBYET JBE COCEIHUE CTPEJIKU, HAITPABJIEHHBIE B O/IHY CTO-
pony (110 WjM OPOTHB YacoBOil crTpeske). IIpeanosokuM MpoTUBHOE: MyCTh
HEKOTOpasi CTPEIKA HApPaBIEHa 1O YaCOBOM CTpPEKe, TOrIa CIeHAyIoas —
nporus, u Tak jasee. Ho Torna ceabmast crpesika OyJaer HampaBieHa Mo 9aco-
BOIl CTPEJIKE, U HAINJIOCH JIBE COCEIHHME CTPEJIKH, HAIPABJIECHHBIE B OJHY CTO-
pony. IlosTOMy HEKOTOpOE YMCJIO a JEeNNTCsS HA cocennee b, a b meautcs Ha
cocesiHee ¢. 3HAYWT, @ : ¢ — CYIIECTBYET JBA HECOCEIHUX UHCJIA, OJIHO U3 KO-
TOPBIX JETATCA HA APYTOe, 9YTO U TPEOOBAIOCH TOKA3ATD. O

MbI BBE/IM OHATHE CUILHOI CBA3HOCTH, & 3HAYMT, ObIBaeT emlé u ciaadbas? a,
ObIBaeT.

Omnpenenenne 29. ['pad Ha3bIBaeTCA CAGOO CE8A3HIM, ECTTA KAXKIAST BEPIIN-
HA MOXKET ObITh JOCTUKUMA U3 KAXKJIOH, BOBMOKHO, C HAPYIICHUEM (ITPOTHUB
CTDEJIOK).

Cy1mecTByer emé OauH B CBSI3HOCTH.

Onpegenenne 30. I'pad wHazbBaETCS 00HOCTNOPOHHUM, ECITH IJIsI JTIOOOH TIa-
PBI BEPIIWH OJHA U3 HUX AOCTUKUMA U3 JIPYTOU.
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3amaBaJIbHUK

Bagava 7.5.3. (Jlenunrpajckue maremaruydeckue Kpykku) Juma, npuexas
u3 Bpyniisiauu, pacckasas, 4To TaM ecTb HECKOJIbKO 03€D, COeIMHEHHBIX MEK-
iy coboit pekamu. 113 KaxK/10r0 03epa BBITEKAIOT TPU PEKH, U B KaXKI0€ 03epo
BIAIAIOT YeThipe peku. JlokaxKuTe, 9TO OH OIMudAETCH.

Bagaua 7.5.4. (Kpyxok MITHMO — 35501) Ha cropoHax HEKOTOPOrO MHOT'O-
YTOTBHUKA PACCTABIEHBI CTPEIKU. JIOKaXKuTe, ITO YNUCTIO BEPIIUH, B KOTOPHIE
BXO/IAT JIBE CTPEJIKU, PABHO YUCJIY BEPIIUH, U3 KOTOPBIX BBIXOJISAT JIBE CTPEJIKH.

Bagaua 7.5.5. (Jlenunrpazckue maremarndeckue Kpyxku) Jlokaxkure, 4ro
Ha péOpax CBA3HOrO rpada MOXKHO TaK PACCTABUTH CTPEJKH, YTOObI U3 HEKO-
TOPOIi BEPIITUHBI MOYKHO OBLIO TOOPATHCS IO CTPEJIKAM 10 JIF00Oi IPyTOii.

3agaua 7.5.6. (/lenunrpaackue MaTeMaTHYecKue Kpy¥kKu) B HEKOTOpOii
crpane ectb cromuna u emé 100 ropomos. Hekoropsie ropoma (B ToM uucie
U CTOJIUIA,) COEJMHEHBI IOPOraMu C OJHOCTOPOHHUM JBHyKeHueM. U3 KaxK10ro
HECTOJIMIHOTO TOPO/ia BHIXOAUT 20 JOPOT, ¥ B KaXKJIbI TaKO# ropos BxoauT 21
nopora. Jlokaxkure, 9TO B CTOJUIY HEMb3s MPOEXaTh HU U3 OIHOTO TOPOIA.

Bagaua 7.5.7. (Usanos, «Maremaruueckuii KpyKok» ) B crpane kaxapie nsa
ropoJia COEMHEHBI JIOPOrOi ¢ OJIHOCTOPOHHUM JBuzKeHreM. JloKa3aTh, 4To Cy-
IECTBYET TOPOJI, U3 KOTOPOTO MOXKHO ITPOeXaTh B JII000M Apyroil He Gosee, 4em
MO JIBYM JIOPOTaM.

3amaum a9 cCaMOCTOATEILHOTO PEHIeHUs

3amayva 7.11. B Bobpsauaun ectb
11 mIOTMH W BCe OHU CO€IMHEHBI
PEKaMK C OJHOCTOPOHHUM M OYEHb
CWJIbHBIM TedeHueM (ciabble Jiam-
K1 OOOPOB HE B COCTOSHUHN BHIHECTH
nanuoii ckopocrn). Kaxknas mio-
THHA COEJIMHEHA C KaxKJIOW PEKOH,
HpUYEM B KazK/yI0 ILJIOTUHY BTEKar-
er 5 peK ¥ U3 KayKJIOW TJIOTUHBI BbI-
TekaeT 5 pek. Jlokaxkure, 9TO U3
J11000# TIJIOTUHBI MOXKHO JIOIJIBITH
B JTIOOYIO IPYTYIO, IPOILILIB HE 0O-
Jiee, 4eM IO JIByM PEKaM.
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3amauva 7.12. B KopoaeBcTBe KaxKIbIi TOPO, COEINHEH C KAXKIBIM JOPOTOii.
MozkeT i CyMacImeaninii KOpOIh BBECTH HA JOPOTraxX OJHOCTOPOHHEE JTBUKE-
HUe Tak, 9TOObI BLIEXAB M3 JI0O0I0 TOPOJa, B HErO HeJb3sl ObLIO BEPHYTHCSI?

3amava 7.13. B HexkoTOpbIii MOMEHT OZHOKPYroBoro typaupa u3 100 gemo-
BEK OKAa3ajoCh, 9TO BCE WIPOKHU, KpoMme JlommkoBa, Bemrpasu mo 26 urp, a
npourpasnu 1o 25. JJokaxkure, 4o JIONINKOB COBCEM HE yMeeT UIPATh.
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6 Kombunaropuka. Ilepebop BapuaHTOB

Marepuana ajg pa3zdopa Ha 3aHATAN

IlosiBnienne MHOrMX TPAJAWIMOHHBLIX PA3/IEJIOB MATEMATUKU — ajre0phl, reo-
METpUH, apUMOMETHKH, — 0OYCIOBIEHO MPAKTUIECKOH HEOOXOAMMOCThIO (CUET-
HbIE KHUTH, TIepeest 3emd u T. 1.). Ho ecTh paszen MareMaTuku, BOSHUKHOBE-
HUE KOTOPOTO MOYKHO CBSI3aTh CKOPEE C PA3BJIEKATEIbHBIM ACIEKTOM B YKU3HU
obIecTBa — 3TO KOMOMHATOPHWKA W TEOpHs BeposaTHocTel. Pazmudanbie urpor
JIIO/15iM ObLIN U3BECTHBI €€ C IPEBHUX BPEMEH — ETUIETCKUIl CeHeT, IIIaXMaThl,
LIAIIKY, I'0, [I032K€ — KapThl. B KaxK/10if U3 3TUX UrD HPUXOAUIOCH PACCMATPH-
BAaTh pa3/IMYHbIE KOMOWHAIMM TIepenBuraemMbix duryp. Bosjee Toro, Ha Gosee
COBPEMEHHOM JTalle UTPOKYM — HEMPOMECCHOHATBHBIE MATEMATUKHU, — BHOCUJIA
CBOI1 BKJIaJT B KOMOMHATOPUKY KaK HayKy. Tak, W3BecTHA MEepenucKa 3as1jI0ro
nrpoka mesanabe ge Mepa ¢ Ilbepom @epma u Baesom I[lackanem, roe ObLin
3aTPOHYTHI BECbMA TOHKHE KOMOMHATOPHBIE BOIIPOCHI.

C Temoit moIHOTO TIepedopa BhI YK€ CTOJIKHY/IUCH B MATON IJIaBe JAHHON KHU-
ru. HamoMHuM rJ1aBHBIE TPUHITUITHI PENTIEHUsT KOMOMHATOPHBIX 33139 METOIOM
MTOJTHOTO Tepedopa:

e HeOOXOMMMO 0003HAYATH KOMOMHAINN OyKBaMW WM IU(PAMU TaK, 4TO
Kaxk1as KoMOwHaIus Oyger o003HAYEHA CBOEH YHUKAJIBHON MOCJIEI0BA-
TEJIbHOCTHIO OyKB wiin nudp;

¢ 1HeoOXOAMMO BBINKMCHIBATH KOMOMHAIMU B aidgaBuTHOM HOpszake (1pu
0603HadeHur OyKBaMM) WM 110 BO3pACTaHUIO uuces (npu obo3HadeHun
mudbpamu).

IIpu cobnromenny ITUX TPABUJI HU OJWH BapPWAHT HE YCKOJb3HET OT BaC H, C
JIPYTO# CTOPOHBI, OyIeT UCKIIYeHA BO3MOXKHOCTH TOBTOPEHUST BAPUAHTOB.

ITocne mpoxoxKmeHusi TeMbI «Tpadbl» MBI MOYXKEM PACIIHPUTH KJIACC 337aH,
KOTOPBIE MOYKHO PEIUTh TMepeOOPHBIMUA METOIAMHU.

OpHa u3 THOBBIX 3a1a4 Ha EI'D no nadopmaruke — HaX0XKIeHUE KOJIUIECTBa,
myTeil U3 OJHON BEPIITUHBI OPUEHTHPOBAHHOIO rpada 10 Apyroii.

3agaua 7.6.1. (TpenupoBounast paboTa MO WH- @
dopmaruxe 08.10.2013, sapuant TH®10102.) Ha
PHUCYHKE — CXeMa, JIOPOT, CBA3BIBAIONINX ropoaa A,

b, B, T, /1, E, ZK. Ilo xkaxm0it 10pore MO>KHO TBHU-
raTbCs TOJBKO B OJHOM HAIIPABJIEHUHU, YKA3AHHOM
crpesnikoii. CKOMBKO CYIIECTBYET PA3IUIHBIX My Tei
u3 ropoga A B ropox 2K?7 @
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Pewenue. Pacnuiem BO3MOXKHBIE MTyTH, TIepedbUpasi MOCIeIOBATEIBHOCTH TM0-
CEIEHHBIX BEPINUH, W PACIOJIOKUAM UX B AJI(ABUTHOM MOPSIKE, ITOOBI TOU-
o aur4ero e nponyctuth: ABBIJIE2K; ABBI'E2K; ABBI'2K; ABB2K;
ABTJEXK; ABTEXK; ABI'’K; ABJAE2>K; AJTEXK.

3amernm, 9To TIepeOOPHOE peIeHne JTaHHON 3a/1aun CTaJ0 BO3MOYKHO TOJBKO
MMOTOMY, UTO CXEMa, JIOPOr OKa3aJlach O4YeHb MaJyieHbKOo#. CyrmecTByer crmocob
pemiaTb TaKue 3aJa9u JIJId 6OHbH_H/IX CXeM, HO 93TO yiKe JIE2KHUT 3a IpeaeraMu
JAaHHOHU TEeMBbI. O

3amaua 7.6.2. B nerckom caxy gersepo 606psaT. CKOJIBKO CyIIECTBYET CIOCO-
60B BbIOpATH U3 HUX JIBYX JJI TOrO, 9TOOBI OTIIPABUTH UX HA OJUMIIHAIY 110
JIECOBEICHUIO?

Pewenue. Iponymepyem 606psar mudpamu 1,2,3,4. Bapuanrer OyayT ciemy-
ommmu: 12,13, 14, 23, 24, 34. Becero — 1mecTh BapUAHTOB. U

3amadga 7.6.3. B merckom caay gerBepo 606paT. CKONIBKO CyIMIECTBYET CIIOCO-
00B pas30UTb UX HA MAPbI JIJI UIPbl B MAY?

y
(Shw

Pewenue. Jannas 3a7ata ou€Hb TOXO0Ka HA MPEIBIAYIIYIO, HO COBEPIIEHHO
apyrast mo ceoeit uzaee. I[Iporymepyem 600psar nmudpavu 1,2,3,4. Bapuants:
OymyT caemytomumu: 12 — 34,13 — 24,14 — 23. Bcero — Tpu Bapuanra. O

3amaua 7.6.4. Meppu, [Tunnua u Cam noayaniu B IOAAPOK OT 31b(oB Jlor-
JIOpUAHA 3 PA3JIMUYHBIX IUIAIIA, OTIMYAmXcd uBeroM bubyibl (3acTéxkn).
CkoubKUMU CLIOCODAMU OHU MOLYT PA3JEIUTh LAl MexKy coboil (4robbi
Ka¥KJOMY JIOCTAJICSl POBHO OJWH TIJIAL)?

Pewenue. Ilponymepyewm miamiu u nepebepém BCe BO3SMOXKHbBIE BAPUAHTHI: 123,
132, 213, 231, 312, 321. Orser: 6. O
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3agaua 7.6.5. A Temeph MPEANOIOKUM, YTO bMbI mpemioxuan Meppu,
[Munmuay u Comy B mOmapok OAWH W3 ABYX mJamieil Ha BbIOOP. CKoMbKUMU
criocobaMyu OHU MOI'YT BhIOpAThH ILTAIIMT

Pewenue. Tlponymepyem maiu u mepebepéM BCE BO3MOXKHBIE BAPUAHTHI.
OueBnznO, 3/1€CH OyIyT MMETH MECTO MOBTOPHI ynces: 111, 112, 121, 211, 221,
212, 122, 222. Orsert: 8. O

3amaBaJIbHUK

3anaua 7.6.6 (3amaua Jleonapna itsepa). Yersepo rocuos npu BXoie B
PecTopaH OTJAJIM LIBEAapy CBOM LUJISIbI, & IPU BbIXO/E HOJLYYMJIA UX 00par-
0. CKOJIBKO CYINIECTBYET BAPUAHTOB, TPU KOTOPHIX KAXKIBIN M3 HUX TOJIYIUT
YYXKYIO MUy ?

Bagava 7.6.7. (Ouumnuana «Puzrex» — 2014.7;8) CKOIbKO CylIeCTBYeET CIIO-
COBOB COCTABUTHL KOMUCCHIO W3 CEMW YEJIOBEK, BHIOMpAas eé 4ICHOB M3 BOCHMU
CYTIPY>KECKHX Map, HO TAK, ITOOBI WJIECHBI OJHON CEMbH HE BXOIUIA B KOMUCCHIO
OJTHOBpPEMEHHO?

3agava 7.6.8. (Typuup um. Jlomonocosa — 2012.7) T'opoua A, B, C u D
COEIMHEHbI JOPOTAMP TaK, KaK TIOKA3AHO Ha PUCYHKE.

A D

CrobKuME €OCODAME MOXKHO MPOJETaTh myTh u3 ropoga A B ropox D, mo-
ObIBAB B KasK/JIOM I'OPOJIE POBHO IO OJHOMY pasy?

Bagaua 7.6.9. («Maremaruueckuii npasanuk» — 1997.7.1) Kakux upsimo-
YTOJILHUKOB C IIeJIBIMEA CTOpOHaMu OGosibire: ¢ mepumerpom 1996 miau ¢ mepu-
merpom 19987 (IlpsiMoyrosibHUKU @ X b 1 b X @ CYMTAIOTCH OJAUHAKOBBIMU. )

3amadga 7.6.10. CKONBKO CyIIECTBYeT YuCesI, OOMbImX, deM 3528, KaxKmoe u3
KOTOPBIX MOXKHO IIOJIyYUTH IIEPECTAHOBKOM MUdp JAHHOIO 4mcja?

3amadga 7.6.11. CKOJBKO CYIECTBYET TPEXIHAYHBIX YHUCEJI, CYMMa ITUdp KO-
TOPBIX HE TPEBOCXOIUT 47

3agaua 7.6.12. CKOJIBKO CYIIECTBYET YeTHIPEX3ZHAUHBIX YUCEN, CyMMa udp
KOTOPBIX OoJtbie 337

3amaya 7.6.13. Ha OKpy:KHOCTH OTMETHJIH dYeThIpE PAa3JUIHbIE TOUYKH.
CKOJIBKO [IPHU 9TOM MOJIY YHJIOCH JTyT?
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3amada 7.6.14. CKONBKO CYIIECTBYET NBY3HAYHBIX YUCEJI, Y KOTOPBIX MT€PBast
nrdpa MeHbIIe BTOPOi?

3amaga 7.6.15. [llecth 3HAKOMBIX OOMEHSANINCH pyKOmokarusgmMu. CKOJIBKO
BCero OBLITO CIETAaHO PYKOMOKATHH !

3amaga 7.6.16. Cemepo maxMaTuCTOB MPOBENN JABYXKPYTOBOH TypPHUD, B KO-
TOPOM KaKJIblii ChIIPAJ € KaXKJbIM 110 JiBe napruu (OJHy HapTUIO OGeabiMu
durypamu, oy — uépubivu). CKOJIbKO HapTUil ObLIO CHI'PAHO HA TypHUDE?!

3amaga 7.6.17. /leBaTh II€CTUKJIACCHUKOB IIOJYYUIN 110 MATEMATHKE, PyC-
CKOMY SI3BIKY U reorpadun 4eTBEpKU U MATEPKU B YeTBepTH. JloKaxkuTe, 9T0
XO0Tst OBl Y IBYX M3 HUX OIEHKW IO STUM MPEIMETaM TMOJTHOCTHIO COBIAIAOT.

3amaga 7.6.18. IlaTHaamaTh IMECTUKIACCHUKOB MOJIYYMUINA MO MATEMATHKE,
pycckomy, reorpadun u GU3KYABTYPE YETBEPKH U MATEPKHU B YeTBEPTH. MOXK-
HO JIW TeMephb YTBEPKIATh, 9TO XOTsI ObI y IBYX W3 HUX OIEHKH 10 STHM IIPe]-
MeTaM IIOJIHOCTBIO COBIIQIAIOT !

3amayva 7.6.19. /IBym BpadaM HYKHO IOCETHUTHb YETHIPEX OONBHBIX, MPHIEM
KaK/Iplif Bpad JIOJI2KEH MOOBIBATH y KAKUX-TH00 ABYX O0sibHbIX. CKOJIBKUME
crocobaM¥ BPa4Yu MOTYT PACTPEIEUTh MEXKIY COOO 3TU TOCEIeHNs !

3amagya 7.6.20. Ecth 1Be Gesible, nBe KpacHBIE W JIBE PO30OBBIE TBO3IUKH.
CKOIBbKUMY CIIOCODAMU WX MOXKHO PACCTABUTH B TPW Ba3bl TAaK, YTOOBI B KaXK-
JI0# Ba3e CTOSLIN 110 JIBe TBO3JUKH PA3HOIo IBeTa’

3amauva 7.6.21. Ilera n Bacs urpafoT B NHHT-TIOHT, MATY MPOIOIKAETCS 10
Tpéx nobea. CKOMbKO CyIIeCTBYyeT BAPUAHTOB IPOTEKAHUS MaTda?

3amaua 7.6.22. I3 ZKénroit crpansl B [omybyro BeayT ase moporu, u3 Lomy-
60it crpambl B Po3oByto — dernsipe. 13 2Kénroit crpannsl B @PHoOIETOBYIO BEIyT
Tpu goporu, u3d PuoneroBoit crpanbl B PozoByio — rtoxke tpu. IlpsmMbix m10-
por n3 ZKénroit crpanst B Po3zoByio n 3 I'ony6oit crpansl B @HOIETOBYIO HET.
CKOJIBKUMHU Ty TSIMU MOXKHO J00paThes u3 2Kénroit crpanst B Po3oByio? A u3
Tony6oit crpanbl 8 @uoserosyio?

3amaga 7.6.23. Andasur naemenn Hu-Bym—Bywm comep:kut Tobpko Tpu OyK-
Bol — A, B u B. CiioBowm siByisiercst jiiobast OC/I€J0BATETbHOCTD, COCTOSATIAS He
6ostee deM u3 TPEX OyKB. CKOJIBKO CJIOB B S3bIKE ITOTO ILIEMEHU

3agaumn O CAMOCTOSTEJILHOTO PEeIIeHIs
3amaga 7.14. B merckom cany msarepo 600psaT. CKOIBKO CYIECTBYET CIIOCO-

60B BLIOpATh U3 HUX ABYX JJIS TOTO, 9TOOBI OTIPABAUTH MX HA, OJUMIHAIY IO
JICCOBEICHUIO?

352



3agaua 7.15. B merckom cay mecrepo 600psar. CKOJIBKO CyIIEeCTBYeT Crioco-
00B pasdUTh WX HA MAPHI I UTPHI B M4, ecyin Bacs X04eT urparh TOJBKO C
Wnbéit wam Agucoit?

3amadga 7.16. Meppu, [Tunnua u Cav mosryuniu B mOogapok ot 371b6¢hoB JIoT-
JIOpHU3HA, 4 Pa3IMYHBIX IJIAIIA, OTJIMYAIONMXCA BeTOM (bubyibl (3acTéXKKM).
CKoJIbKUMHU COCODAMU OHU MOLYT PA3JeNuTh IJIAlM MexKy coboil (4Tobb
Ka2K/JIOMY JIOCTAJICsl POBHO OJMH ILJ1all)?
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7 Kombunaropuka. IIpaBusa cioxkeHns n yMHO-
KEHUS

Marepuana ajga pa3zdbopa Ha 3aHATAN

Nrak, MBI MPONOJIKAEM W3ydYeHHe KOMOWHATOPUKHU. B mpempiayIeM KBaHTe
ObLT pa3obpan 0a30BbBIH CIHOCOD pereHns KOMOMHATOPHBIX 3a7a4 — mepedop
BapuaHTOB. UTOOBI IBUTATHCA JAJIbIEe, CHOPMYIUDPYEM IBA YTBEPK ACHUS, KO-
TOPBIMH MBI B JaJbHEHIIIEM OyIeM MOJIb30BATHCS.

YrBepxkaenue 6 (IIpasuso cioxenus). Eciu o6bekT A MOXKHO BHIGPATH 1
crocobaMu, a 00beKT B MOXKHO BBIOPATH M CIIOCODAME, TO BBIOPATH OOBEKT
A uau B MoxxHO M + n ciocobaMu.

Yreepxaenue 7 (IIpasuno ymuoxenus). Eciau o6bekT A MOXKHO BbIOpaTh
7 crrocobaMu, a 00beKT B MOXKHO BBIOPATDH M CIIOCODAME, TO BHIOPATH OOBHEKT
A u B MOXKHO M - 1 cOCOOAMH.

Ecsiz BbI HOBUYOK B 9TOIl Teme, TO DU PEIIeHnH 334349 CIeAyeT KaxKIblil pa3
MPOTOBAPUBATH MPO CeOS — KAKOW COI3 HYYKHO MOCTABUTH WMy WJIW «UJIA», U
YMHOXKATh WU CKJIQIBIBATH COOTBETCTBEHHO.

3amava 7.7.1. Y xynurana Bacu ecTh 5 pa3HbIX KaMHe#H, OJUH U3 KOTOPBIX
OH BBIOMpaeT u OpocaerT B OAHO W3 4 OKOH KBApTUPHI CBOero npyra llern.
CKOJIBKAME CIIOCOOAMHU OH MOKET 3TO CIIEJIATh?

Pewenue. Tloap3yeMcs: MpaBrUjiOM YMHOXKEHUS: HY?KHO BbIOpDATb KaMEHb, KO-
TOPBIA OH OpocaeT, M OKHO, B KOTOpoe OH ero 6pocaer. Utoro momydaercs
5 -4 = 20 criocob6oB. O
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3amauva 7.7.2. CKOIBKAME CIIOCODAMU HA, TMAXMATHONH JTOCKE MOXKHO PacCTa-
BUTb JBYX KOPOJI€il — 4EPHOro u 0ej10ro, 9ToObI OHK He Ouju Apyr apyra’

Pewenue. TlompobyeMm BOCIOIB30BATHCS MPABUIOM YMHOMKEHHUsI: TEPBOTO KO-
poutst MOXKHO paccTaBuTh 64 crocobamu — na Jioboe moste. Ho BoT kosimgecTso
CHOCODOB PACCTAHOBKU BTOPOIO KOPOJIsi OYJIET y2KE 3aBUCETH OT TOrO, KYy/1a Mbl
MTOCTABUJIA TIEPBOTO KOPOJIsi: B YTOJI, HA TPAHWUILY WJIN HA OCTAJBHBIE MOJIS.

IlosTomy cHagama mpuaéTcs BOCIOJIB30BATHCS MPABUJIOM CIIOXKEHUS: MEPBBIT
KOpPOJIb CTOUT B yIVIy WJIM Ha I'PDAHUIE, MJIN HA OCTAJIbHBIX IIOJIAX.

A
A A <KD
K> <Ko> v
a) 0)

B nmepBom ciiyuae Koposib ObET TPW MMOJIsA, W €I HA OZHOM CTOUT, [TOITOMY
BTOPOIO KOPOJisi MOXKHO 1ocraButh 64 — 4 = 60 cnocobavu. Tak Kak yriaoBbIx
mosieit Bcero 4, ToO pacCTaBUTh JABYX KOPOJIEH B 3TOM CIydae Mbl MOXKeM 4 - 60
criocobaM¥u — paccTaBiseM MepBOro Koposs 4 crocofaMu M BTOPOTO KOPOJIs
— 60 criocobamu.

I'pannvnbix noseit Bcero 24, 3HAYUT IEPBOrO KOPOJIS MBI MOYKEM ITOCTABUTD 24
cocobaMu U BTOPOro Kopossa — 64 — 6 = 58 cnocobamu (KOpOJIb, CTOAIMN Ha
rpanute, 66T 5 moseil u emg omHo moJse 3aHuMaet). To ecTbh B 3TOM Cirydae
ectb 24 - 58 crmocoboB.

B rperbem caydae criocobos 36 - 55, no anasiorudnbiM coodpazkenusm. Mroro,
mosygaercst 4 - 60 + 24 - 58 + 36 - 55 = 3612 crmocoboB. O

Wcnonws3yst mpuBeaEHHBIE TTPABUIIA, MOXKHO €€ pa3 00paTUThCS K X00OUTam
73 MPEJbIIYIIEro MyHKTA.

3amaga 7.7.3. Meppu, [lunmuna, Coam, Ppomo u [ugansd momydwnniu B mo-
Japok or 3ab¢0B JIoTiopusHa 5 pa3aIudHbIX ILIAINEH, OTTMIAIOIIUXC IBETOM
Gubynbr (3acréxku). CkoubKUMU CHOCODAMU OHU MOLYT DPa3AeIUTh ILIALIM
MexKy o060l (4T00bI KazKJ0My JO0CTAJICA POBHO OJMH ILjiamL)?

Pewenue. OdeBumaHO, 9TO mepebOPOM permaTh 3Ty 33734y 10ro. Ilycrs xo60u-
THI ¥ BOJIMIEOHUK BBIOMPAIOT TIjIaIu Mo ogepeau. Tak, Meppu MoxkeT BoIOpaTh
cebe IIalIl TATHI0 CrocobamMu, mocse 3Toro Buioop Ilunmnna cokparuTces 10 de-
TeIpéx, Cama 10 Tpéx, ®poso 10 AByX, a y I'suganbda Boibopa HE oCTaHeTCs.
Bocnonp3yemcs npaBuiom ymaOXKeHus: 5 -4 -3 -2 -1 = 120 crocobos. O
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B nocaemmeit 3amade MOKHO 33JaTHCS BOITPOCOM — & €CJIM XOOOUTHI M BOJIIITEO-
HUK OyIyT BHIOMpATH ILIAINK B APYTOM MOPSIIKE, HE BOSHUKHYT JIM €IIE HOBBIE
cnygau? Ilpennaraem camum ybeauTbCs, 9TO B CUJIY CUMMETPUU PACCMaTPH-
Ba€MbI€ CJIyd9ald OKazKYTCA TaKUMHU 2Ke.

1, B monosueHne, MOXKHO ChOpPMYIUPOBATH €€ OTHO BAXKHOE MPABUJIO.

Yreepxaenue 8 (IIpasuno nenenus). Ecau Kaxkapiil cnocod mpu noacaére
ObLT yUITEH N Pa3, TO PE3YJIbTAT HYXKHO MOIEIUTH HA 7.

B pazobpammbix 3a7a1Uax TAKUX MOMEHTOB €I1€ HE BOZHUKAIO — KaXKJbIA CIIO-
cob TaMm OBbLI TOACYMTAH POBHO 1O 1 pasy, 4ero Hesab3s CKa3aTb PO CJIEemyIo-
HIYIO 33/1a4y.

3amauya 7.7.4. Komka noiimasa 20 mpimek. CkonpkumMu criocobamm OHa MO-
JKEeT BBIOpATh ce0e yKUH, eCIN Ha YKWH OHA CheJAeT 2 MBIIIEK !

Pewenue. Bocmosbp3yemcs MpaBUIOM YMHOXKEHUSI: TIEPBYIO MBIIIKY OHA, MOYKET
BbIOpaTh 20 crocobamu u BTOpyo — 19 cmocobaMu, Tak KaK OHA MBIIIKA, yKe
BbiOpana. 3uauut oreer — 19-207 A Bor u Her. Ien0 B TOM, 9TO MbI KasKIbIi
c1rroco0b BBIOOPA MBIIIEK TOACIUTAIH 10 1Ba pa3a. JdeficTBUTeIbHO, PACCMOTPUM
nByx Mpiek — Mukkn u Munan. Ects qBa ciocoba: cuagasia seibpan Mukkn,
morom MwunuM, uin HA000POT — cHadana Munnu, a morom Mwukku. [Tosromy
MNCKOMOE KOJIMYECTBO CIIOCOOOB PABHO

19-20

= 190.
5 90

O

3amayva 7.7.5. Meppu u [lunnun nonyunsiu B nogapok or 316¢o8 JloTiopu-
sHa 3 WAL, OmInYaomuxcsd uBeroM bubyiibl (3aCTéKKU) — U3yMPYJAHbIA 1
aBa cepeOpsaabiX. CKOTBKUMY PA3JIUIHBIMU CIIOCODAMU OHU MOTYT Pa3IeuTh
ntanm Mexay coboil (4Tobbl KaxK oMy J0cTajics poBHO oauH miamy)? (Yrou-
HUM, 9TO CepeOpsAHbIE TIAIIU IPUHIUIUAIBHO HEe OTIIMIAIOTCA APYT OT APYTa.)

Pewenue. Tlonpobyem nepebpars Bapuantsi: IC, CU, CC (U — usympyaubiit,
C — cepebpsinblil), UTOr0 3 BapuaHTa.

Teneps monpobyem TPUMEHUTH MPABUJIO YMHOXKeHUsi. Meppu BbIOUpaeT oauH
n3 Tpéx maameil, [lummun — oaun U3 octaBmuxcsa AByX: 3 -2 = 6. Kak MbI BU-
JIM, TOJyYeHHbIH OTBEeT B /ABa pa3a Oosbie mpeapiaymero. Jlemo B ToM, 910
B ITOCJIEHUX IIECTH BCTPEIAIOTC HMOBTOPSIONINECS BAPUAHTBI U3-33 JABYX OJIH-
HaKOBBIX cepeOpanbix maameit. Ecan o6o3unaunts nx C1 n Cy, TO 3TO HATIAIHO
BUJIHO: I/Icl, I/ICQ, Cll/I, CQH, Cng, Cgcl. O
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3amaBaJIbHUK

Bagava 7.7.6. («Ilokopu Bopobbésbl ropsi» 2017.5-6.2;7-8.1) Ckosibko Ha-
TypaJsibHbIX uuces or 1 ;10 2017 uMeoT poBHO TPU PA3JIMYHBbIX HATYPAJIbHbBIX
HeauTesisa’

Bagaua 7.7.7. («ITokopu Bopobnésnl roper» 2017.5-6.2) Cronbko Tpéx3Had-
HBIX HATYPAJIBHBIX YUCEJT UMEIOT YETHOE YHCJIO PA3IUIHBIX HATYPAIbHBIX JIe-
nureneit?

Bagaua 7.7.8. («Ilokopu BopoObésbl ropbry 2017.5-8.6;9.5) CrosbKuMu Crio-
cobamu MOXKHO paznokuTh drcyao 10000 HA TPU HATYPATHHBIX MHOYKHUTEJIsI, HA
OJIMH U3 KOTOPBIX He neiurcsd na 107 Cumraem, 94T0 PA3IOKEHUS, OTIUIAIO-
IIHecs TOTHKO TIOPSIIKOM COMHOMKUTENEH, He Pa3INnIaioTCs.

3agaua 7.7.9. («ITokopu Bopo6nésbl ropbi» 2017.5-6.6) CKOMLKUMHE CIIOCO-
6aMu MOYKHO pa3joXkuTh ducao 1024 Ha Tpu HATYPATHHBIX MHOXKUTEJS TaK,
9TOOBI TIEPBBIN MHOYKUTE/b ObLT KPATEH BTOPOMY, & BTOPOil — TpeTbeMmy?

Bagaua 7.7.10. («ITokopu Bopobnésbl ropoi» 2017.5-6.5;7-8.4;9.3) Baca npu-
JIYMBIBAET YeTHIPEXZHAYHBIN MTAPOIh It KOmoBoro 3aMka. O He robuT mud-
Py 2, mosTroMy He ucnosb3yer eé. Kpome Toro o e JrobUT, KOTIa JiBe OJUHAKO-
Bble LU@PbI CTOAT PAAOM. A emg oH Xo4er, 4ToObl LepBas uudpa COBLAIAIA
¢ nocaenneit. CKOJIBKO BApPMAHTOB HAJO TepedpaTh, YTOOBI TrapaHTUPOBAHHO
yrazats Bacuu maposns?

Bagaua 7.7.11. («ITokopu Bopobbésbl ropsr» 2017.5-6.4;7-8.3;9.2) Ilersa npu-
JIYMBIBAET TAPOJIb Jjisi CBOero cmaptdona. [laposs cocrout u3 4eTbipéx mecs-
tuaabix nudp. [lers xoder, yTobbI maposs He comepzkal nudpy 7, Ipu 3TOM B
naposie JoJzKHbL ObITh x0T 6bl ABe (niau Gosee) opunakosbie nudpbl. CKouib-
kuMu criocobamu [lerst MmoxkeT 3TO cHenarh?

3agaua 7.7.12. («<Maremaruyeckuii nmpazauuk» — 1998.6-7.1) Ha rmobGyce
poBeieHbl 17 mapasieneit u 24 mepmanana. Ha ckombko wacreil pasmenena
TOBEPXHOCTH ry100yca? Mepunan — 310 jayra, coennusiomast CeBepHbIi MOI0C
¢ FOxubim. TTapasuiesnb — 310 OKpyKHOCTb, TApaJLIeabHasd IKBATOPY (IKBATOD
TOZKe ABJIdeTCd Hapannenbio).

Bagaua 7.7.13. («Maremaruyeckuii npasauuk» — 1996.6.3) Kakux nsru-
3HAYHBIX YKCes OOJbIIe; He JeIAIIUXCa Ha D WM TeX, Y KOTOPhIX HU IIepBad,
HU BTOpas 1udpa CjieBa — He TaTépKa?

3agaua 7.7.14. (Typuup um. Jlomonocosa — 2016.5-8.4) CroabKo yuce, mae-
asmyxces Ha 4 w menbimux 1000, He comep:KaT HU OmHOM u3 udp 6, 7, 8, 9 nin
07
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3agaua 7.7.15. («ITokopu Bopobbésbl ropei» 2017.5-6.5;7-8.6;9.4) Ha kier-
4aToi OyMare HaAPUCOBAJIU MPSMOYTOJbHBIA TPEYTOIBHUK C KATETAMY, PABHBI-
Mu 7 Kierkam (KaTerTbl UAyT 1o JuHuaM cerku). IloTom o6Besu BCe JMHUM
CeTKU, HAXOISIIMECs BHYTpu Tpeyroibauka. Kakoe Hambosbiee KOJIUIeCTBO
TPEYTOJIBbHIUKOB MOXKHO HANTU HA ITOM PUCYHKE?

Bagaua 7.7.16. (Topoxuckas ycrHas mMareMarudyeckas oJuMnuaza s 6—7
kiaccoB — 2009.6.5) Mapus sanosua nokymnaer 16 mapukos ais [ocaenne-
1o 3B0HKa. B Mara3une ecTp mapuku TPEX [BETOB: CUHHEr0, KPACHOI'O U 3€JIEHO-
ro. CKOJIBKO CYIECTBYeT BapPUAHTOB PA3JIUYHBIX MOKYMOK 16 IMTapuKOB, eciiu
Mapus BaroBHa X09eT, YTOOBI IMAPUKK KAZKIOTO [[BETA, COCTABJISIN HE MEHEe
YETBEPTU OT KOJMYECTBA BCEX MIAPUKOB?

Bagaua 7.7.17. (Topojckas ycrHag MaTeMarwdeckas OJUMNUAIA Ijd 6—7
kytaccoB — 2009.6.8) Orer; rOBOPUT CHIHY:

— Ceropas y Hac y 00OUX JIeHb POXK/IEHUS, W ThI CTaJ POBHO B 2 pa3a MOJIOXKE
MeH4.

— Jla, 1 9T0 BOCbMOI pa3 3a MO0 YKU3Hb, KOTA 51 MOJIOXKEe TeDs B IEJI0€ IUCIIO
pas.

CKOJIBKO JIET CBIHY, €CJIM OTEI[ He cTapiie 75 jger?

3amaum g CaMOCTOATEILHOTO PEHIeHUS

3amaua 7.17. Korrka moiimaita 20 mbirek. CKOJIBKAME CITOCOOAMUT OHA MOYKET
BBIOpATh cebe 3aBTPaK, 00€T M YIKUH, €CJIN:

® STU MBIMIKK OBbLTH OOJBINUMHE, U €ii JOCTATOYHO OJHOM, ITOOBI HAECTHCT;

® 3T MbIIIKYU ObLIN CPEIHUX PA3MEPOB, U HA KAXKIYyIO Tpane3y el Heobxo-
JUMO TIO 2 MBITIKH;

® KOIIIKA HA /IWETEe, U OHA IMPOIMYCKAET OJIWH U3 TPUEMOB MMUIIH, TIPU ITOM HA
O/THOM U3 TPUEMOB MHWINK OHA XOYET ChECTh JABYX MBIIIEK, & HA APYTOM
— onuy?

3amadga 7.18. CKOMBKO CyIeCTByeT CIOCOOOB PACKPACUTH TAOIUIYy 2 X 3 B
2 nBera — OeJiblit U 4EPHBINA, ITOOBI 00s3ATEIHPHO XOTs ObI OJHA KJIETKA ObLIA
6eJ10ii ¥ XOoTs ObI O/IHA KJIeTKa, ObLIa YEpHOi?

3amaga 7.19. B npoekre «OuMnuagHbe MKOJIbI KPYIJIBIA TOI» TPUHSIIN
yuacrtue 24 genoBeka. CKOTBKUMHE CIIOCODAMH MOXKHO BBIOPATH:

a) IByX CYACTIIMBYMKOB, KOTOPBIE MOJYYIaAT CIEIUATBHBIE MPHU3bI OT KOOPAUHA-
TOpa MpOoeKTa (MPU3bI OJUHAKOBBIE);

6) TPEX CYACTIMBYIMKOB, KOTOPBIE MOJTYIAT CIENUATBHBIE TPU3BI OT KOOPANHA-
Topa 1poekTa (Upusbl pasHbie)?
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3amadga 7.20. CKOJBKO TATH3HAYHBIX YUCEJT MOKHO COCTaBUTH u3 1udp 0, 2,
4, 6, 8 npu ycaoBuu, 9T0 1UGPHI HE TOJKHBI TOBTOPATHCS !
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8 Meroa maremaTrnveckoii MHIYKIIAN

Marepuana ajg pa3zdopa Ha 3aHATAN

Meroz maremaruueckoii uuaykiuu (MMI) ucnosnb3yercs s JoKasaresib-
CTBA PsiIa YTBEPKIEHUIT, TPU KOTOPBIX KAYKIOe CJIEAYIONIEe YTBEPKICHUE 10~
Ka3bIBAETCS U3 MPEIBIIYIINEro:

i—-Yo—-Y5—>...=2Y,=>Y, 11— ...

IlepBoe yrBepKaeHre Ha3bIBaeTCA 0G301 UHOYKUULU.

Kaxknas crpenka — uhdyKyuontstl nepexod: ecam NCTUHHO Nn-€ yTBEPXKIeHNe
U KOPPEKTEH TIepexol, TO UCTUHHO U n + 1-e yrBepxkaenmne. Takum obpasom,
UHIAYKIHs paboTaer ciaeayomuM 0bpa3oM: U3 MePBOro yTBEPKICHUS CIeIyeT
BTOpOE, U3 BTOPOIO — TPeThbe, U TaK Jajee, BILIOTH 10 Jioboro n. Ilpu sTom
00BbIMHO KOPPEKTHOCTH BCEX MMEPEXOJ0B JOKA3BIBAETCS €/IMHBIM 0O0Pa30M.

Wupykius 10100Ha IPUHIUITY JOMUHO: €CJIM MbI TOJIKHEM MEPBOE JIOMUHO (6a-
38 MHIYKIUK ), TO KaXKJ0€ JOMUHO OyJeT TOJMKATD cJeayromiee (MHIyKIMOHHbIIT
epexol), U UErNovYKa YIABIIUX JOMHUHO J00€XKUT 110 JH060ro JOMUHO.

3agaua 7.8.1. (Illenn, «Maremaruueckas uHAyKIusA» ) Jloka3arh ¢ TOMOUIBHIO
MaTeMaTUYeCKOl MHAyKImK, 4To (npu jobom n > 1):

1
1+2+3+-~-+n=%_
Pewenue. Baza unaykmuu: n = 1. OueBuano, 910

1-(1+1)
2

=1.
Ilepexon;: ucmomb3ysi yTBEPKIACHHUE

1424 4n=———
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JIOKazKeM, 9TO

1+2+...+n+(n+1):w.

2
HeiicrBurebHO, Tak Kak 1 +2 + -+ +n = w, npubaBuM K 00emM
qacTaM dacta n + 1:
1424 +n+(n+1)= %—&-(n—i—l) :w,
4TO M TPeOOBAJIOCH JOKA3ATh. O

3amaga 7.8.2. Jloka3ars, 9T0 [jIst JOO0TO 1o > 4 CYIECTBYET BBIMYKJIBIH 7~
YTOJIBHUK, ¥ KOTOPOTO POBHO 3 OCTPBIX YTJIa.

Pewenue. Baza magykuum: n = 4, 10CTATOYHO MOCTPOUTDH BBIMYKJIbII I€ThHI-
PEXYIOJIbHUK C 3 OCTPBHIMU yIVIAMH M 1 TYIIBIM, 9TO J€JIaeTcs HEeCJIOXKHO (pu-
CYHOK HUZKE).

Ilepexom: mcnonb3ys yTBEPKIEHUE O CYIIECTBOBAHUH TAKOTO N-YTOJIbHUKA, T0-
kaxem cymiecrBoBanue (n + 1)-yroapauka. ITocrynum cienyiomum obpasom:
BO3bMEM N-YIOJIbHUK C 3 OCTPbIME yIJlaMu (& OH CYLIECTBYET, 3TO Yy TBEPXK ICHUE
HOMEP 1), TOCKOJIbKY 7 He MEeHBINE 4, ecTh X0Ts 661 1 Tymoit yro. «Orpexkem»
OJIMH W3 TYMBIX YIJIOB, KAK 3TO MOKA3aHO HA PUCYHKE HUXKE, MPU ITOM 00pa-
3yercst 2 yria, KayKIbIil 13 KOTOPBIX OOJIBIE OTPE3AEMOTO, T. €. 00a TYIIbIE.

3amernm, 9TO, BOOOIE TOBOPS, WHIYKIUS B 9TOM CIy9ae HAYUHAIACH HE C
IePBOrO, & C YeTBEPTOTO YTBEPIK/IEHUsI, HO 9TO HA pellleHne HUKAK He BJIUsieT
— [0 Halllell aHAJIOTUU C JIOMWHO, OHM HAYMHAIOTCA C HOMepa 4. O
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OtmernM, uT0 6a3a WHIYKIINH, KAK TPABUJIO, XOTh U OUYEBHUIHA, BCE XKe Tpedyer
akKypaTHO# mpoBepku. Kcim Her 6a3bl, HET W WHIYKIMH — HEKOMY TOJKHYTH
IEPBOE TOMUHO, YTOOBI 3AIyCTUTh IEMHYI0 PEAKITHIO.

OcobeHHOCTD METOJIA NOAHOT MATEMATHYECKON UHIYKIUU B TOM, 4TO LIPHU J10-
Ka3aTeJIbCTBE YTBEPXKIEHUST HOMEp 1 + 1 MOXXHO TOJIb30BAThCS UCTHHHOCTHIO
BCeX YTBep:KJeHuit oT HoMepa 1 70 HOMepa n. PopMaIbHO 3TO MOYKHO 3aIH-
CaTh TaK:
u3z {Y1,Ys,...,Y,} caenyer Y, 41.

OOBIYHO TPV TPUMEHEHUN METOA TIOJTHON MaTEMATHIECKON WHIYKITUU UCITOTh-
3YIOTCS JIUIh HECKOJBKO TPEABIAYIIINX YTBEPXKIEHWIT, a HE cpa3y Bce. Mox-
HO TIPUBECTH CJIEAYIOIIYIO AHAJIOTHIO: €CJIM METOJ, MATEMATHIECKON WH/IYKIIUN
MOKHO OBLITO TIPEICTAaBUTD, KaK HAOOP JOMHUHO, M IYTOOBI YITAIO0 TEKYIIee TOMH-
HO, €8 JTOJKHA ObLIa, «IOATOJKHYTh» MPEeAbLIyInas. A Ternepb JOMUHO KAKUM-
TO 00pa30M enié CBA3aHbI HEKUMU HIAPHUPAMHE, U [IJIsA TOrO, YTO0bI y1aso n+1-
0e JIOMWHO, JOJIKHBI YyIIacTh BCE JOMHUHO, C KOTOPHIMHU OHA COEINHEHA.

3amaya 7.8.3. Jokaxkure, 9TO 000 KBaIPAT MOXKHO pa3pe3aTh Ha JI000e,
HAUYWHAS C IMECTH, KOJUIECTBO KBAIPATOB.

Pewenue. Tlompobyem cHadasia pa3pe3arb KBaIpaT X0Tda Obl HA KAKOe-HHOYIb
9nCJI0 KBaApaToB. OUeBMIHO, KAKUM 00pa30oM KBaApAT pa3pe3aercs Ha 4 Ja-
cru. HeMHOro mopasMbIC/inB, MOXKHO HANUTH U CIIOCOO pa3pe3anus HA 6 u Ha 8
gacreil (Ha PUCYHKE HUXKE).

3ameruM Tenepb, 9TO €CJAU MbI, HAIPUMEDP, XOTUM pa3pe3arh KBaJpar Ha 7
yacreil, TO JOCTATOYHO pa3pe3arb ero Ha 4 4acTH, a IIOTOM OJMH U3 KYCKOB
CHOBa pas3pesarb Ha 4 dactu. Boobiie, eciiu Kakoii-1o KBajpar pa3pe3aH Ha N
yacreil, TO 1py pa3pe3aHuu J00ro U3 ero KBaJAparoB Ha 4 4acTu 10J1yYaercs
n + 3 YacTH, TO €CTh BBIMOJHSAETCS CIeACTBUE Y, — Y,i3 AJs J1000TO n.
BrImoTHsII0TCST TIETTOYKH CJIE/ICTBUIA:

.Y6—>Y9—>Y12—>Y15—>...;
0Y7—>Y10—)Y13—>Y16—>...;
o Vs oY1 —>Yyu—->Yir— ...

To ectb m71sT TOrO, YTOOBI 3AMYCTUTD JOMHUHO, HY?KHO, YTOOBI BBLITOJTHSIINACH Y,
Y7 u Yg. Ho B 3TOM MBI y2Ke yOeIuIncCh. O
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Mo:kHO CKa3aTh, YTO B PACCMOTPEHHOM 33a4€ TP HE3ABUCUMBIE IIEMIOYKHU 10~
MWHO, ¥ 9TOOBI BCE TPH 3aITyCTUINCH, 0a3a, T0JIKHA OBITH CJI0KHOM — COCTOSATH
u3 Tpéx yrBepxkaeHuii. [IpuMeHsiss TOMHYIO WHIYKIUIO, HYYKHO BHUMATEIHLHO
CTIeIUTH 33 BBIMOJHEHUEM CJIOXKHOM 6a3bl, MHAYE He 3alyCTUTCs <IeMHas pe-
AKIIAS».

3amadga 7.8.4. [Ipu kakux n > 3 Habop rups ¢ maccamu 1,2, 3, ..., n rpaMmMoB
MOXKHO Pa3JI0KUTh HA TPU PABHBIE TIO MACCE KYUKU?

Pewenue. UToObI THPH MOXKHO OBLTO Pa3menuTh TPeOyeMbIM 00pa3oM, CyM-
MapHasi Macca Tupb J0JKHA geaurbes Ha 3. Cymma mace or 1 10 n paBHA
n(n+1)/2 (MbL 910 yr2Ke JOKA3AIM), U LHOITOMY 7 MOXKET JaBATH TOJIbKO OCTAT-
ku O mam 2 npu JejIeHuu Ha 3.

Ecan moxkHO pa3buTh HA TPHU paBHBIE IO Macce Ky9IKH HAOOp M3 7 THPEK, TO U
nabop u3 n + 6 rupek TokKe MOKHO pa3burh TpedyeMbiM 06PA30M, ITOCKOIbKY
rupu maccamu n+1,n+2, ..., n+6 JIerko pa3jiozKuTh HA TPU PABHbIE 110 MACCE
KYYKH.

Jlerko mpoBepuTh, YTO MPU KOJIMIECTBE TUPEK, PABHBIX ducaam b, 6, 8 wmn 9,
CYIECTBYIOT Tpebyemble pa3OneHunst:

e 14+4=2+3=25;

e 14+6=2+5=3+4;

e 1+24+34+6=44+8=5+4T;

¢ 1+243+44+5=64+9=T7+38.

3HaunT, pa3bUTh MOKHO BCEe HAOOPHI M3 KOJUIECTBA MMPb, JAIOIIET0 OCTATKH
0 wm 2 pm JeyeHun Ha, 3. U

Hamocsre 10k npuBe €M HECKOIBKO IIPUMEPOB OLINO0YHOIO IPUMEHEHUS METOA
MaTeMaTHdYecKoW WHIYKITIH.

3amaua 7.8.5. [lokaykeM, 4To JII0OBIE N JIOMIAIEH OIHOTO IIBETA.

«/loxazameavcmeos. Baza: n = 1. JeiictBurenbHo, 6a3a odeBugHA — JII0DAST
JIOIIA/Ib OJTHOTO IBETa caMa, ¢ CODOI.

Ilepexom: yrBepxkaenne n — 00bIe n jomaeii ogaoro meera. OTCoOga J0KA-
xKeM, 9To jiobas n + 1 jomaas ogHOro mBera. JleficTBUTEIbHO, PACCMOTPUM
mobyio n + 1 momans: JIi, o, ..., JL,,JI,11. [To npeganonokenuto wH/LYKIHH
Jsionrau u3 Mmuoxkecrsa {JIy, ..., JI,,} — oguoro npsera, Tak ke Kak U JOMIAIM 13
muokecTBa {Jlo, ...,/ I,11}. Ho momane JIo Haxomurea B 060MX MHOKECTBAX,
3HAYUUT U BCA N + 1 JIONMTaab OIHOTO IIBETA. O

IIpensaraem guTaTesio OCTAHOBUTHCS HA MUHYTKY M 33/yMAThCS — T/ OMIu0-
Ka B MPUBEJIEHHOM PACCYXKJICHUU !
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A ommbka Kpoercs B CIEAYIOMIEM: Ha CaMOM Jejie HeBepeH mepexon Y] — Yo,
B TOM ciaydae Jl; He HaxoAWTCS B 0DOMX MHOXKECTBAX, U PACCMATPUBAEMbBIE
MHOKECTBa BOOOIIE He MEePEeCeKAI0TCsI. XOTh OCTATbHBIE MEPEXOIbI BEPHBI: U3
BTOPOI'O YTBEPAKJIEHHS CJIEyeT TPEThe, U TPEThEro — YeTBEPTOE, U TaK JIaJIee,
MHAYKIUs paboTarh He OyIer: mepBoe JOMUHO YIIAJI0, HO HE 331710 BTOPOe, U
[IETIOYKA, TPEPBAJIACD.

B. Paccen, kpurukys ugero unaykiyu (¢ To9ku 3penus dhuiocoduu), mpuBo-
aut B «IIpobmemax pumocoduns caemyromuit mpumep.

3agava 7.8.6 (mmrok-maayktusuct). [Ipeanonoxum, uro dpepmep Kax-
JIbIA JIeHb KOPMUT MHIOKA. VHIIOK IPUBBIKAET K 9TOMY U 1ipu Buze (epmepa
KJIET, YTO €My OTCHITIIOT MOJOKEHHYIO MOPIW0. [IpeamnosoRuM, WHIIOK —
HETJIOXOH WHIYKTUBUCT, ¥ HE XOUYET TOPOMUTHCS C BbiBogaMu. OH HauYMHAET
HAOIIOAATH 3a (DepMEPOM U OIPEIEISeT, BO CKOJBKO eMy mpuHOcAT exy. Un-
JIOK TI0JIATAeT, 9TO W 3aBTpa (pepMep MPUHECET eMmy efy, u, yOeIuBIICh B
CBO€il mpaBoTe, Ha/yBaercs oT ropaoctd. VIHIIOKY HEBIOMEK, 9TO HA CIELyI0-
it 1edsb hepmMep, BMECTO TOrO, YTOOBI TPUHECTH €/1bI, 3aPEXKET eT0, N3KAPUT
U CHECT.

B dem HempaB WHIIOK, W MMOYEMY OH BCE-TAKW HEBAXKHBIA WHIyKTHBHUCT! A
HempaB OH B TOM, 4YTO 3/leCb HE CYIIECTByeT MHJIYKTHBHOI'O Iepexojia U W3
TOrO, YTO CErofHs BCE XOPOIIO, HE CJIEIyeT, 9TO BCE TakK 2Ke Oyer 3aBTpa.

3amaBaJIbHUK

Bamaga 7.8.7. (MockoBckas Maremarudeckas onumnuaga — 1962.10.2.5) B
LIAXMATHOM TYPHHPE KazK/blil y4aCTHUK ChIIPAJ C KAZKIbIM U3 OCTAIBHBIX OJI-
Hy mapTuio. J[okazaTh, YTO yUACTHUKOB MOYKHO Tak 3aHyMEPOBaTh, YTO OKa-
JKETCsI, 9TO HU OJIWH YYACTHWK HE MPOWIPAJl HEMOCPEICTBEHHO 33 HUM CIIEZy-
IOIIEMY.

Bagaua 7.8.8. (Illenn, «Maremaruueckasa uHIyKIMs» ) PaccMorpum BceBo3-
MOKHbIE OOBIKHOBEHHbBIE Apo0K ¢ uuciureseM 1 u Jro0biM (1IEJIbIM [HOJIO0XK K-
TeJIbHBIM) 3HAMEHATEJIEM:

1111

I
JlokazaTh C MOMOIIBI0 MATEMATHYIECKON WHIYKIWK, 9TO JIsi JII0O00ro n > 3
MOXKHO TIPEICTABUTH €IWHUILY B BUIAE CYMMbI 71 Pa3JIMIHBIX Ap0OOEil TaKoro
Buga. Hanmpumep, npu n = 3 MOXKHO HAIKCATH TaK:
1

1
1==+

L1
2 6

w
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(dcuo, uTo AByMSA Opo0AME He 0OOHTHUCH, TIOCKOJIbKY BCE JIpO0H, KPOME ITep-
BOIf, MEHBIITE TIOJIOBUHBI. MOXKHO TaKKe MPOBEPUTH, UTO [ TPEX apobeit ecTh
TOJILKO OJIUH BAPUAHT. )

Bagaua 7.8.9. (Illenn, «Maremaruueckas unaykuus») Jokazars, 410 J11060it
U3 KBaJIPaToB
2% 2, 4x4, 8x8,...,2"x2" ...

7“3 KOTOPOTO BBIPE3aH YTJIOBOH KBaJpaTuk 1 X 1, MOXKHO pa3pe3aTh HA YTOJIKH
n3 TPEX KJIETOK.

3agaua 7.8.10. (Illenn, «Maremaruueckas MHAyKIus») B mociemoBaTesib-
noctu PuboHATIN

1,1,2, 3,5,8, 13, 21, 34, 55, ...

KaXK/Iplil CJIe/IyIOIUIl 9JIeH PaBeH CyMMe JBYX HnpenbLayimx. JJoka3ars, 4To
JBa JEJIATINXCA Ha 7 9UCcja B Hell He MOTYT CTOATH PAIOM.

Bapmaua 7.8.11. (Kpyskok mamoro mexmara — 2016/2017.7) Ha mmockocTtn
MPOBEJICHBI N PSAMBIX, MTPOXOIAIIAX 9epe3 OfHY TOUKY. [[oKaxKuTe, 910 OHW
pa3dMBAIOT IJIOCKOCTH Ha 21 obJacTeii.

3agaum g CaMOCTOATEILHOTO PEHIeHUS

3amaga 7.21. JIroOyio au cymMMy U3 IIEJIOTO YHCIA TYTPUKOB, DOJIBINE CEMH,
MOXKHO YILUIATUTH O€3 CIAYu JIEHEKHBIMU KYTIOPaAMU 0 3 U 5 TyrpUKOB?

3amadga 7.22. Jlokazars, 9TO J1I000€ HATYPAIBHOE YUCIO MOXKHO MPEICTABUTH
B BH/JIe CyMMBI Da3JIMYHBIX CTENeHed NBONKU.
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9 WuaBapuaHT

Marepuana ajg pa3zdopa Ha 3aHATAN

IlycTp B 3amade npucyTCTByeT HEKOTOPBIN «IIPOIECCY, HAIPUMED, HA JIOCKE 3a-
JAHBI 9UCJIa, KOTOphle MOYKHO MEHATH MO KaKOMY-TO TIPABUIY, MWW TTO3UIINS,
13 KOTOPOM MOXKHO JIeJIATh HEKOTOPbIe XOabl. MOXKHO cKa3aTh, 9TO 3TO WT-
pa, B KOTOPO# y4IacTByeT OJAWH WTI'POK. VIMEHHO MO TaKWM MpU3HAKAM MOXKHO
OIIpeIeINTh, YTO 3a/a49a UMEHHO Ha MHBAPUAHT, & He Ha JPYIYIO TeMy.

Onpenenenne 31. Hnsapuanm — 3TO MaTeMaTHIecKas BEJININHA WJIA MaTe-
MaTHIECKOe CBOMCTBO, KOTOPOE OCTAETCS MOCTOSHHBIM, TO €CTh He U3MEHAETCs
[IPA HEKOTOPOM IIPEOOPA3OBAHUU.

3a9acTy0 HHBAPUAHTOM SBJISIETCS YETHOCTH (OCTATOK MPHU JE/ICHUN HA 2) W/
OCTATOK OT JeJIeHNS HA KAKOe-Iu00 9MC/I0 KOMOMHAINY HEKOTOPBIX UUCE, CBSI-
3aHHBIX C JAHHOU 3amadeil. PaccMoTpuM OmHY M3 TUMHWYHBIX 33/a9 Ha WHBA-
PHAHT.

3amaua 7.9.1. Ha nocke manmcano 6 gucen — 3, 14, 15, 9, 2, 6. 3a oxny
omepanuio K JIOOBIM JABYM 9HCIaM MOXKHO HpuOaBuTh 1. MoxKHO 1 cHenarhb
BCE YUCJIA OJMHAKOBBIMHE?

Pewenue. Tlpu B3r/sae Ha yclIOBHE 33Ja4d MEPBOM naeei OyIeT MBITATHCS
YBEJIMYUBATD MAJCHbKUE YHCJIa, 9T00bl OHM JocTuriu 6osbumx. Ho, HemHO-
rO MOMYYWBIIHUCH, MBI JIETKO YPABHSEM MSITh YHCEJ, & BOT IecToe Oymer OT
HUX OTIHYaThCA. VICmOIb30BaTh mepebop I PelieHns 3309 He TOJIYIUT-
Csl, TaK Kak CJy4aeB 0ECKOHEYHO MHOrO (BAPYI OHU, HALPUMED, YPABHAIOTCS
B MuwLIMoHe). Joka3arb, 4TO 3TO CIeJaTh HEBO3MOXKHO, [HOMOXKET HPUHIIUIL
WHBAPUAHTA.

Kak naiitu naBapuant? HyXKHO mpocaeuTh HEKOTOPYIO 3aKOHOMEPHOCTE. IT0
HE TIOMEHSJIOCh, eCJIM K JByM 4ncjiaMm Oblia npubasiena eauauina’ Herpymro
MOHSATDH, 9TO CYMMa BCEX YHCEJ YBEJUYUTCS HA 2, MOITOMY CyMMa — HE WH-
Bapuant. Ho mbr 3naem, 4ro eciaum K umciy npubaBuTh 2, TO €ro 4€THOCTH
He udmenuTcs. Takum 06pa30oM, 96THOCTH CyMMBI BCEX UMCEJT BCETJA OCTASTCs
HEM3MEHHON W PABHON TOMY, 4eMy OHa OblLIa BHadase. A Kakas oHa ObLia?
Tak kak cpemm umcen 3,14,15,9,2 n 6 HEIETHOE UNUCJIO HEUETHBIX TUCET, TO
7 cyMMa Bcex gmces Oymer HedéTHoit. Ho Benp HAM HYKHO, 9TOOBI BCE UHCIA
cTajii PaBHBIMU JAPYT JIPYTY, CAEJOBATEIHHO, UX CyMMa JIOJ?KHA JE€IUTHCH HA
6 (ux KOJIMYECTBO), TO ecTh JoJKHA Obirh 4érHOl. OTCIona U cieayer 10, 4ro
9TH YUCJIA HEBO3MOXKHO CII€JIATh PABHBIMHU. O

3amada 7.9.2. B 8 «<A» knacce npouperaer 6usHec: Bacs mensier 1 1moko-
nannayo Koudery Ha 6 gemeHon, a [lets menser 1 jemenert Ha 6 MOKOIATHBIX
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xoudet. B kjacc mpuxoaut HOBIM yueHUK COIOMOH, ¥ KOTOPOTO €CTh 1 MOKO-
nagnaas koudera. OH MOXKeT HeOrpaHHIEHHOE UHCJIO pa3 00palaThCcs K CBOUM
HOBBIM OJHOKJIACCHUKaM JOJId O6MeHa. MO}KGT JIX 'y HETrO OKa3aTbCAd IIOPOBHY
JIeZIEHIIOB W IIOKOJIAIHBIX KOH(ET, MPHU YCIAOBUM, 9TO OH UX HE €CT.

Pewenue: Tlompobyem HaliTh mHBapuaHT. B KaxK/Iblii MOMEHT BPEMEHH MaTe-
puanbHOe mosioxkeHne COOMOHA XAPAKTEPU3YETCS JBYMS YHUCIAMU: GHCIIOM
MOKOIATHBIX KOHMer X u gucaom jeneHton Y . s ynobcrea 0603HAIHM €ro
napoii (X,Y"). Dra napa Moryia OMEHSITHCs 3a OIUH XOJ, CJIELY FOIIUM 00pa30M:
smbo ona npesparuiack B (X —1,Y +6), qu6o B (X +6,Y —1). 3amerum, 4ro
PA3HOCTH MEXKJIy YMCIAMU M3MEHMJIACh HA 7. DTO 3HAYMUT, YTO HE [IOMEHSLJIC
OCTATOK OT JeJIeHWsT Ha 7 Y PA3HOCTU KOJMYECTBA IMOKOJIATHBIX KOHMET U Jie-
JIeHIIOB. B KOHIIE 9Ta PA3HOCTD, & 3HAYUT U OCTATOK TIPU JEJIEHWH HA, 7, JOIKHA
cTarh paBHOM HY/I0. A W3HAYAJbHO OHA ObLIA paBHA 1. DTO HEBO3MOXKHO, a
3Ha4uuT, 4T0 COJIOMOH HE CMOXKET HOOMTHCS CBOEH ILIeJId. O

Bagaua 7.9.3. (O6beaunéHHas MEXKBY30BCKas MaTeMaTUYeCKas OJUMINAIA
mikosibaukoB — 2011) Bans caan rpu ET'D. Ilo pycckomy sa3biky o Habpas Ha
5 0aJlJI0B MeHbIle, YeM 10 (pu3ukKe, a 1o pusnke — Ha 9 OALIOB MEHbIIE, YEM
0 MaTeMaTHKe. 30J0Tast phIOKa, TPUCHUBITIASACST Bame, oberaaa BLIMTOIHATE
J11000€ KOJIMIECTBO KEJIAHWH CJIEAYIOMNX BUIOB:

e IpubABUTH IO OAIY 3a KaXKIbII IK3aMeH;
e 3a oxun dx3aMen (110 Bbi6opy Banu) ymMenbiuTh 6aibl Ha 3, a 33 KaxK-
JIBIH U3 IBYX OCTAJIBHBIX — YBEJWYUTH HA 1.

Prifka BBIMOTHSAET KETAHUE, eCJIU TIPU 3TOM HU OJWH PE3yJIbTAT HE MPEBLICUT
100 6amnoB. Mor sin Bans Bo cue nadpars 100 H6annos Oosiee yem 1O OHOMY
9K3aMeHy?

Pewenue. Homyctum, uto Bame yaamocs 310 cuenarh. Obo3naunm qncio 6am-
JIOB, TIOJIyYEHHBIX UM 38 3TH 2 9K3aMeHa, (0aJlbl 33 062 KOTOPBIE OH IPEBPATHII
B 100), 3a & u y coorBercrBeHHO. B pesysibrare omHOro akTa BoebcTBa mpo-
ucxoaur cuenyrouiee: aubo (z,y) = (z+1,y+1), ambo (z,y) = (x—3,y+1),
6o (z,y) — (z + 1,y — 3). Paccmorpum Bemmuuny (v — y) mod4. Jlerko
BHIETDH, UTO OHA sIBJIsIeTCs nHBapuanToM. Ho BHavase pasnocTn 6ajioB y Bce-
BO3MOXKHBIX T1ap [PEJIMETOB HE KPaTHBI YeThipéM (oHM paBHbI 5, 9 u 14), a B
KOHIIE PA3HOCTb 0AJIJIOB O KAKUM-TO JIBYM 3K3aMeHaM JIOJIZKHA ObITh paBHA
HYJIIO, TO €CTh, KparHa 4deTbipéMm. TakuMm o0pa3oMm, HH NMPU KAKUX YCJIOBHUSIX
Banumna 3aaymka He ymacTcs. O
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3amaBaJIbHUK

3anava 7.9.4. (Typuup ropomos — 1987,7-8) B uieBblit HuKHUil yros max-
MaTHON JocK:m 8 X 8 mocraBjieHO B (popme KBajgpara 3 X 3 AeBATH (DUIIEK.
Qurrnka MOXKET MpbIraTh HA, CBOOOIHOE MOJIE Yepe3 PsA/IOM CTOSIIYIO (DHUIIkKy,
TO €CTh CAMMETPUYHO OTPAXKATHCS OTHOCUTENHHO €€ TIeHTPa, (IIPhIraTh MOXKHO
[0 BEPTHUKAJIU, TOPU3OHTAIN U JAUAroHas ). MOKHO Jiu 38 HEKOTOPOE KOJImde-
CTBO TAKHUX XOJIOB IOCTABUTH Bce (DUIIKKM BHOBBL B ¢opme KBajpara 3 X 3, HO
B JIPYIOM yIJIy:

a) JIEBOM BEpPXHEM;
6) npaBom BepxHeMm?

Bagava 7.9.5. (Typuup ropogos — 1987,7-10) Imerorcs nBa TpEXJIMTPOBBIX
cocyma. B omrom 1 71 BOmbI, B IpyroM — 1 J1 ABYXTPOLEHTHOTO PaCTBOPA TO-
BapenHoii cou. Paspemaercs nepesuBaTh JIIOOYIO YaCTh KUIKOCTH U3 OJHOTO
cocylia B JIPyroii, mocjae 4ero mnepememuBarb. MOMXKHO JiM 33 HECKOJIBKO Ta-
KUX TEPETUBAHKNA MOJYyYNTh IOy TOPAIPOIEHTHBIA PACTBOP B TOM COCYIE, B
KOTOpPOM BHadaJie ObLia Bona?

3agaua 7.9.6. (Typuup ropogos — 1985,7-10) Ha ocrpose CepoGypomaiun
oburaroT 13 cepbix, 15 Oypbix u 17 MaJIMHOBBIX XaMee0HOB. Ecn BcTpegaoTcs
JIBA XaMeJIeOHA PA3HOrO I[BETA, TO OHW OJHOBPEMEHHO MEHSIOT CBOIl IBET HA
rperuil (cepblii u Oypbiil craHOBATCH 008 MAJMHOBbLIMU M T.11.). Moxer Ju
CIIy9UTbCd TaK, YTO 4Y€Pe3 HEKOTOPOE BPEeMs BCE XaMEJEOHbI OyJyT OIHOIO
nsera’

Bagaua 7.9.7. (Kpyxok MITHMO — 2004/2005.6) Ha Bemanke ucar 20
narkoB: 17 neBoYeK 1o ovepey HOAXOJAT K BEIIAJIKe, U KaxKaas Jubo CHu-
MaeT, ub0O BEIAeT POBHO ONUH MIATOK. MOXKET /M mocie yXoma JeBOYEK Ha
Berrayike ocTarbesa 10 maaTkos?

Bagaua 7.9.8. (Kozmosa E.T., «Ckasku u nozjckaskus») B asbike JIpesrero
ITnemenu andasur cocrout Becero u3 aByx Oyks: «M» u «O». JIBa cioBa aB-
JISIIOTCS CHHOHUMAMWY, €CJIU OJHO W3 JIPYTOr0 MOYKHO IMOJIYYUTh TIPUA TTOMOIIH
uckiouenus 6yksocoderanuii «MO» u «OOMM>» win pobaBiieHust B Ji0060e
MecTo OykBocoueranus «OMsy. ABasgioTcs u citHOHUMAMU B si3bike JIpeBHero
IInemenn ciaoBa «OMM» u «MOO»?

Bagaua 7.9.9. (Kpyxok MITHMO — 2004/2005.7) Xysauranst Bacs u Ilers
nopBasm crenraldery, npudém llers pBasr kaxkapiit Kycok Ha b dacreil, a Baca
ua 9. Ilpu mombiTke cobparh crenradery nHarum 1988 oOpwiBKOB. lokaxkure,
9TO HAIJIN He BCE KYCOYKM.

Bagaua 7.9.10. (Jlenunrpajckue maremaruydeckue Kpyxkku) Ha crose crogr
CeMb CTAKAHOB — BCE BBEPX JIHOM. 3a OJIMH XOJ] MOXKHO NEPEBEPHYTH JFOOBIE
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YeThIpE€ CTaKaHa. MoxxHo 11 338 HECKOJILKO XOO0B ,HO6I/ITBCH TOTrO, 4TOOBI BCE
CTaKaHBbI CTOAJIN HpaBI/IJIbHO?

3agaum a9 CaMOCTOATEILHOTO PEHIeHUS

3amayga 7.23. [lo kpyry 3anucans! uncia 1,2, 3,2,2,0. 3a onuH X0 MOXKHO K
JIFOOBIM IBYM COCEJTHVWM YUCJIaM MPUOABUTH 1O eauHuIe. MOXKHO Jiu BCe 9nCIa
Ce1IaTh PABHBIMUA!

3amaua 7.24. Ha mectn maoTHHaX CHIAT MIECTH OOOPOB, HA KAXKIOM MJIOTHHE
— o 000py. IIMOTHHBI cTOSAT B psn ¢ MHTEpBAJIAMH B JAECATH MeTpoB. Ecim
KaKOM-TO OOOEP MepeIIbIBaeT C OIHOM IJIOTUHBI HA APYTYIO, TO KAKOW-TO IPy-
ro#t 6066p 06s13aTEIBHO MEPEILIBIBAET HA CTOJIBKO K€ METPOB, HO B 0OpaTHOM
Hanpapjenuun. Moryt jim Bce 6GOOpbI cOOpaThes Ha OXHON TIoTHHE? A eciu
600pOB M TJIOTHH — CEMb?
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10 Pas36op 3amav aad caMOCTOATEJIHHOTO pelre-
HUS

I'pacdbr. Uro Takoe rpad?

3agaua 7.1. (JlenuHrpaJckue MareMaTUUECKue KPY:KKU) MexKy IeBATHIO
nianeramMu COJIHEUHO# CHCTEMBbI BBEJIEHO KOCMHMUYECKOe coobrienne. Pakers
JIETAIOT TO CAeAylommM Mmapmpyram: 3emis — Mepkypuit, [Llayron — Bene-
pa, 3emuist — [Llnyron, [Tnyron — Mepxypuii, Mepkypuit — Benepa, Ypan —
Henryn, Henryn — Carypn, Carypu — FOnurep, FOmurep — Mapc u Mape —
VYpan. Moxwuo qu mobparhbesa ¢ 3eman 10 Mapca?

Pewenue. Hapucyem cxemy: mipaHeraMu OyIyT COOTBETCTBOBATH TOYKH, @ CO-
€IMHSIONIM WX MapIIPyTaM — HE TIePECEKAIONNECs MEXK Iy COOOU JIMHUH.

| 3eMJIs l—iwepKypI/Ifx’i
| |
| LY TOH |—| BeHepa |

caTypH

Mapc |—| TOIIATED

Teneps BugHO, uTO AonereTh OT 3emiau 10 Mapca Henb3s.

Omeem: HEIb34. O

Bagava 7.2. (Typuup um. Jlomonocosa — 1998.5-8.11)
MOoXXHO W HAPWCOBATH 3Ty KAPTWHKY, KaK Ha PUCYHKE
CTIpaBa, HE OTPHIBAasA KapaHIaIna OT OyMard u MpOXOIs IO
KaxKJIO# JIMHAX 110 OJHOMY pasy?

Pewenue. Ilponymepyem Tpu KBaJapaTa, U3 KOTOPBIX coctouT ¢urypa. Hau-
HEM PUCOBATDH MEPBBIN KBAAPAT C JIFOOO0H €ro TOUKHU 70 TEX MOP, TOKA HE TOHIEM
JI0 TOYKH IIEPECeUeHrsl CO BTOPLIM KBaJApParoM. 3aTeM IpepbiBaeM 00Xo mep-
BOT'O KBaJIpaTa U PUCYEM BTOPOIl JO TeX MOpP, IOKA He JAOUIEM JI0 ero TOYKH
lIepeceveHns ¢ TPETbUM. 3aTeM PUCYEM IIOJIHOCTHIO TPETU KBAApaT, OKOHYUB,
JIOPUCOBBIBAEM BTOPOIi, 3aTeM — mepBbIit. Kaxaprit pa3 Mbl OymeM OKaHINBATH
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pHUCOBATH KBa/JIPAT B TOMH K€ TOYKEe, B KOTOPOW HAYMHAJIN, TO €CTh B TOUKE TIe-
pecedeHns C MPeJblIyINM KBaJIpaTOM.

Omeem: MOXKHO. O

Bagaua 7.3. (Jlenunrpasickue maremarudeckue Kpyxku) Kaxioe us pédep
1o/1Horo rpada ¢ 6 BepImHaMu NOKPALIEHO B OMH U3 AByX nBeToB. Jlokaxure,
YTO €CTh TPHW BEPITUHBI, BCE PEOPa MeXKIy KOTOPBIMH — OIHOTO IIBETA.

Pewenue. Paccmorpum onHy u3 BepinuH gaHHOro rpada. Beuay mogHOTH rpa-
da, u3 uweé Boxonutr 5 pédep. Ilo mpuanuny lwpwxie, KAk MUHEMYM 3 ©3
JAHHBIX pébep — oxmoro npera. [Iponymepyem Bepmmubl rpada. Ilycrs pac-
cMaTpuBaeMas BepIinHA mMeeT HOMep 1, u PEOpa OIHOrO IBeTa BBIXOAAT B
BEPITUHBI C HOMepamu 2, 3 u 4.

1

[\
.

e
.

e

3 4 5
Torna, eciu Beprmmabt 2 u 3, 3 u 4 niu 2 u 4 coeuaeHbI PEOPOM TOT'O YK 1IBETA,
TO y HAC BBIJIEUJICSA OJTHOIBETHBIN TpeyTroarHuK. Ecan e Bce manuble pédpa
UMEIOT JIPYTOil TIBET, TO BBIAENJICS OTHOIBETHBIN TPEYTOJLHUK HA BEPITMHAX

2,3m4. O

I'padsi. Crenens Bepmmubl rpada

3amava 7.4. B obmexurnn xuByT 214 crymenros. Kaxkaprit wac posHO 4 u3
HUX OTMPABJIAIOTCI HA KYXHIO MEPEKyCUTb. MOXKeT U TaK MOJTYyIUTHCS, UTO
B HEKOTOPBI MOMEHT BPEMEHM KaXKIBIH U3 CTYJIEHTOB CTOJKHYJICS C KarKIbIM
Ha KyXHe POBHO II0 OJHOMY pa3sy’

Pewenue. 3ameTum, 9T0 BCErO CYIIECTBYET

214 -21
214-213 =107-213

map cryaeHToB. Kaxanpiit gac Ha KyXHe BCTpedaeTcd 4 m3 HUX, 3TO ‘%3 =6
map. Ho tak kak 107 - 203 wmcio HEYETHOE, TO OHO HE MOYKET JEJUThCI Ha 6.
IlosToMy He MOTJIO MOTYIUTBCS TaK, YTO B KAKONU-TO MOMEHT BPEMEHU KazK/IbIi
U3 CTYJEHTOB CTOJIKHYJICH C KayKJbIM POBHO IO Pa3y.
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3amernm, 9TO 337039y MOXKHO CHOPMYJIUPOBATH HA T3bIKE TPAGOB: €CTh TOJI-
ubiil rpad wa 214 BepmmHax (B KOTOPOM IIPOBEJIEHBI BCe pEOpa), Tpebyercs
y3HATH, MOYKHO JIM €r0 Pa3duTh Ha MOJHbIE ToArpadbl Ha 4 BEpIINHAX. O

Bagaya 7.5. Moryr sum crenenu BeprmH B Tpade ObITh PAaBHBL a)
6,5,4,3,2,2;6) 5,5,4,3,2,1; B) 5,5,4,3,2,27

Pewenue. a) IIpeaunonoxum, uro rakoit rpad cywecrsyer. Cymma creneneit
BEpIIUH B JAHHOM rpade — YETHOE UUCII0, TAKUM 0OpPa30M, SIBHOTO TTPOTHBO-
pedns 1o JaHHOMY KpuTepuio HeT. CKOMBKO BCEro BEPIIWH B JaHHOM rpade?
ITects. Ho y mepBoit Bepruabl CTemeHb 6, TO €CTh, U3 HEE BBIXOAUT OOJIbIIE
pé6ep, gem 3To BO3MOKHO. Takmm oO6pa3om, Takoro rpada He CyIeCTBYeT.

6) IIpennosoxkum, uro Takoii rpad cymecrsyer. Eciu B rpade Ha 6 Bepumaax
CYIIECTBYET BEPITUHA CO CTENEHBIO 5, 3TO 3HAYHUT, YTO OHA COEINHEHA CO BCE-
Mu OcTaJbHbIMU. Takum 00pa3oM, BEPITUHBI C HOMEPOM 1 U 2 COEIUHEHBI CO
BCEMH OCTAJIbHBIMU BEPIINHAME, TO €CTb, B TOM YHCJIE, C BEePIINHON HOMED 6.
Torga crenens Bepinunabl 6 ne menee 2. [losmyvyennoe nporusopedne 3aBepiiaer
JIOKA3aTEIHhCTBO HECYIIIECTBOBAHUS JAHHOTO Tpada.

B) CymMma creneneii BepiivH B JaHHOM rpade — HeIETHOE YUCIIO, YTO IPUBOIUT
K MPOTHBOPETHIO. O

I'padbi. DitstepoBhl IyTH 1 KEHUTCOEPTCKNE MOCTBI

3amaga 7.6. B oxmoit u3 BepiuH Kyba cuauT TapakaH. MoxKer Ju OH mpO-
MTOJI3TH IO BCEM ero péopaM POBHO IO OJHOMY Pa3y M BO3BPATUTHCS B HCXOIHYIO
BepLIuHy 7

Pewenue. Ilpencrasum Ky6 Kak rpad, rye pepiunamu rpada OyayT BepIIuHbL
Kyba, a ero pébpamu — pébpa kyba. Torma Bompoc MOKET OBITH CHOPMYIUPO-
BaH KakK «ZBjsiercs jin nmosydeHHbiit rpad Jieposbim?s. B mannom rpade 8
BEpIIKH, y KaXK 10 U3 KOTOPBIX CTEIeHb 3. SHAYNT, DilIepoBa UK B JAHHOM
rpade He CyIeCTBYeT W TapakaH TaK MPOIOJI3TH HE CMOXKET. O

3agaua 7.7. CymiecrByer Jjin 3iiepoB rpad, u3 KOTOPOrO MOXKHO BBIIETUTH
SUIEPOB UKJI HECKOJIBKUME PA3IUIHBIMU criocobamu?

Pewenue. Ha, Takue rpads cymectByor. Ha manHoMm rpade MOXKHO Bbime-
JIUTH DHJIEPOB UK/ KAK HA JIEBOM PUCYHKE, TaK W HA, MPABOM.
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I'padbei. CBazubie rpadbl

3amaua 7.8. B crpane Exnanmus xkanmunar B MIPE3UIEHTHI IIOCTEe BHIOOPOB
oberaeT caemaTh caMoIeTHOe coobienue. IIpu 3ToM n3 CcTOMUIbI OyIeT BHIXO-
IuTh 7 PeiicoB, U3 BCEX OCTAJbHBIX ropoaoB — 1o 6, a u3 ropoma Bobpos —
Bcero oawH peiic. 2Kurenn ropoga Bobpos cunTaior, 4TO TEmEeph OHM JaXKe C
mepecaIkaMu He CMOTYT JOJE€TETh 10 CTOJHUIGI. /loKaxkuTe, 9T0 OHU OIMImba-
TOTCSI.

Pewenue. Ilpeamonoxum, 910 u3 ropona Bobpos Henb3st Oyaer moaeTersb 10
CTOJIUIBI. DTO 03HAYAELT, YTO Ipad, BEPLUIMHAME KOTOPOIO SIBJIAIOTCHA [OPOA,
a pébpaMu — aBMAJNHNAN, SABJISAECTCA HECBA3HBIM. [IpM 3TOM CTOIWIIA M TOPOI
BobpoB HaxomsATCs B pa3HBIX KOMIOHEHTAX CBA3AHHOCTH. PaccMOTpuM Ty KOM-
MMOHEHTY, B KOTOPO# HAaXOAUTCH TOpoJ BoOpOB: cTemenn BCeX BEPINWH, KPOME
OJIHOM, paBHBI 6, ¥ CTemeHb OgHOM BepmwmHLI paBHa 1. Ho Torma cymma Bcex
creneHeil ABasgeTcs He4ETHBIM YUCJIOM, YTO HEBO3MOKHO. [losToMy 2KuTesu ro-
pora Bobpos ommbaioTcs, u U3 HEro TOYHO MOXKHO JIOJIETeTh JI0 CTOJnIbI, [

Bagaga 7.9. (Mockosckas maremaruyeckas osumnuaia — 1990.9.1) B kowm-
NAHAU N3 CeMH MAJIBYMKOB KaXKJIBI MMEET CpeJM OCTAJILHBIX HE MEHEe TPEX
OparbeB. JlokaxkuTe, 9TO BCE ceMepo — OpaThbs.

Pewenue. Ilpenmonoxkum, 94TO 3TO HEBEPHO, W €CTh MO KpaiiHeil mepe 1Ba
MaJIbdrKa, He ABJLIoNmecs Oparbsmvu. Torga mo ycjoBHUIO M3 OCTABIIAXCS D
y KaxKJ0ro M3 HHAX €CTb [0 KpaiiHell mepe Tpu Opara — HO B 3TOM CJIydae
Mo KpaitHeii Mepe OXWH W3 HUX OymeT uX O0IUM OpaToM, &, 3HAYWAT, U OHU
Mexk Ty co0O0# TOKHBI SIBJIATHCA POAHBIMU OpaTbsavu. /laHHOE TPOTHBOpEUTE
JIOKA3BIBAET YTBEPXKIEHUE 33 Ja4N. O

3amaya 7.10. B crpame BobOpsauann 99 ropomoB, KaxK bl 13 KOTOPBHIX COEIN-
HEH aBHaJUHUSIMA HE MeHee, yeM ¢ 50 npyrumu. Jlokakure, 9TO U3 KaXKI0r0
ropoJia MOXKHO JI0JIETETh 110 JII060ro Apyroro (BO3MOXKHO, C I€PEeCaKaMu).

Pewenue. Ecam cyiecTByeT mapa ropoJioB, KOTOPbIe HE COETUHEHBI TIEMOYKOit
pébep (aBuasmumii), TO NAHHBIA Tpad SABIAETCA HECBABHLIM. SHAYUT, B HEM

373



BBIZIETIIETCS He MeHee 2 KOMIIOHEHT CBA3HOCTH. TaK KakK KaxKJIbIil TOPOJ, CO-
eTMHEH He MeHee, 9eM ¢ 50 JpyruMu, TO B OJHOU KOMIIOHEHTE CBS3HOCTHU HE
moxer ObiTh Menee 1+ 50 = 51 sepruunbl (cam ropog u 50 roposioB, COeIMHEH-
HbIX ¢ HUM pé6pamu). Takum obpasom, Tak Kak B rpade He MeHee 2 KOMIIOHEHT
cBA3HOCTH, B HEM He Menee 51-2 = 102 Bepuiun, a 99 menbine 102. Ilosyuennoe
TIPOTUBOPETNE 3aBEPIIAET PENeHrne 33 ath.

Ha camowm nene, Bepen 6osiee obmnii pakT — ecn B Tpade n BepIIrH 1 KaXK Ias

BEpIMUHA UMEET CTEIIeHb He MeHee, YeM "T_l, TO Takoi rpad cBsA3eH. O

OpuentupoBanubie rpadsl

3amaua 7.11. B Bobpangnu Bce 11 mIOTHH COETMHEHBI PEKaMU C OJHOCTO-
POHHUM M OYeHb CUJIbHbIM TedeHueM (ciabbie jianku 6G00pOB HE B COCTOSIHUU
BBIHECTU JAHHON CKOpOCTI/I). Kaxxmass mmornaa coemuHeHa € KayKI0# PEKoi,
Ipu9éM B KaXKAyIO IJIOTHHY BTEKAET D PEK M U3 KaXKJO0# ILJIOTUHBI BHITEKAET 5
pek. Jlokaxkure, 9T0 U3 000 MIOTUHBI MOXKHO JOMJIBITH B JIFOOYIO APYTYIO,
MIPOTLIBIB HE DOJIee, YeM 1O JABYM PEKaM.

Pewenue. Paccmorpum ase miaoruubl ¢ Homepamu X u Y. Ilycrts peka maér
n3 mioruabl X B mwmotuHy Y. Torma, m3 X B Y MOKHO 100paThCs, IPOILILIB
TOJILKO 110 OHO# peke. MoxkHO Jjin jobparbesa u3 Y B X7 3 Y BbhixousT peku B
5 mmoTnH, a B X BXOIAT PeKW U3 5 MAOTHH. ECaM 3TH MIOTHHBI HE COBIAIAIOT,
Bcero B BoOpsanauu n0/kH0 ObiTh He Menee 5 + 5+ 1 4+ 1 = 12 mrorun (1o
5 mioTuH [id Kaxkao# u3 morud X u Y U caMu TU ILUIOTHHBI). A BCero
B crpade 11 mIOTUH, 94TO HNPUBOAUT K IIPOTHBOPEYMIO. 3HAYUT, KAKHE-TO U3
IJIOTHH COBIAIAIOT M MBI MOXKEM JOIIBITh 3 Y B X 4epe3 omHy u3 HEX. [

3amayva 7.12. B koposeBcTBe KaxKIbIit TOPO, COEINHEH C KaXKIBIM JTOPOTOii.
MozkeT i CyMacImeaninii KOpoh BBECTH HA JOPOTraxX OJHOCTOPOHHEE JIBUIKE-
HUE TaK, YTOOBI BBIEXAB W3 JIOOOTO TOPO/A, B HErO HEIh3s OBbLIO BEPHYTHCS !

Pewenue. TyT Mbl uMeeM JIeJI0 C BBEJEHUEM OpUeHTaIuu (C 3aJaHHBIMU CBOM-
crBamMu) HA 00bI9HOM rpade. 3aHyMepyeM BCe BEPIIUHbI U Oy/IeM CTaBUTh BCE
CTPEJIKH OT MEHBIIEro HoMepa K Oosbiiemy. TakuM 00pa3oM, Mbl HUKOTIA HE
CMOXKEM JI00paThCs U3 ropoJia ¢ OOJIBIIMM HOMEPOM K MOPOJLy C MEHbIIUM HO-
MepOoM. O

3amaga 7.25. B HEKOTOpBIT MOMEHT OZHOKpPYroBoro Typuupa u3 100 geso-
BEK OKa3aJIoCh, UYTO BCe WTPOKH, KpoMe JlomwmkoBa, BbMTpaan mo 26 wurp, a
npourpasnu no 25. lokaxkure, 9o JIOMUKOB COBCEM HE yMeeT UTPATh.
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Pewenue. Tloncuanraem 00IIee KOJIMIECTBO BBIUTPHIIIEH B JAHHOM TyPHUPE —
nx 26 - 99 4+ x, Tme T — KoJmdecTBO BuIMTpHIeil Jlomukosa. O0Iee Kommde-
CTBO MPOWTPHIIIEH B JAHHOM TypHEUDPE paBHO 25 - 99 + y, r1e y — KOJIUIecTBO
npowurpsiieit Jlomukosa. Tak Kak 0bIiee KOJIMIECTBO BBIUTPBIIICH B TyPHUDE
PaBHO O0IIEMY KOJIHUYIECTBY IpOHUrphImieii, To 26 - 99 + x = 25 - 99 4 y, Takum
obpasom, y — x = 99. Jlommkor Bcero coirpast 99 urp, TO €CTh, CyMMa KOJIW-
YeCTBA €r0 BBIUTPBHIMIEH u mpourpsbimeii e mpesocxoauT 99. Takum obpazom,
x = 0. 3uauwur, JlommKOB He BhMrpas HEU pa3y, a npourpana 99 pas. Taxkum
00pa3oM, MOXKHO CJIeJIaTh BBIBOJ, 9YTO OH COBEPIIEHHO HE YMEET UTPATH. O

Kombunaropuka. Ilepebop BapuaHTOB

3amaga 7.13. B merckom caay msarepo 600psT. CKOIBKO CYIECTBYET CIIOCO-
00B BBIOpPATh M3 HUX JABYX /I TOrO, 9TOOBI OTIIPABUTH UX HA OJUMIIHAILY IO
JICCOBEICHUIO?

Pewenue. IIponymepyem 606psiT Homepamu or 1 g0 5. Torma na onmmmmaty
0 JIECOBEIEHNI0 MOYKHO BHIOPATH ABYX M3 HUX CAEAYIOMUME CIIOCOOAMMU:

lu2lud;lud;lud2u3d;2ud;2ud3u4d;3ud4dub,
TO €CTh, UTOTO cyIecTByer 10 crmocoboB. O

3amada 7.26. B serckom casy mecrepo 606pst. CKOJIBKO CyIIecTByer Cloco-
00B pa3dMTh WX Ha Mapbl JJI UCPHI B MAY, eC/in Bacst Xouer urparh TOJIBKO C
WNnnéit mm Amacoii?

Pewenue. Ilponymepyem 6006psaT nomepamvu ot 1 10 6. Ilycts Bacsa numeer wo-
mep 1, Unba umeer nomep 2, a Asnmca — nomep 3. Torga pazdburh HA mapbl ©X
MOXKHO CJIEIYIONUMHU CHOCODAMMU:

1. 142, 344,5+6;
1+2,3+5,4+6;
1+42,346,4+5;
143,244,546
1+3,2+5,4+6;
6. 1+3,2+6,4+5.

A

Taxum o6pazom, Bcero Bo3MOKHO 6 CrrocOO0B. O

3agaua 7.14. Meppu, [Tunnua u Cam nosyawiu B mogapok or 37b6¢hos Jlor-
JIOpUdHA 4 PA3IMUHBIX IUIALA, OTIMYaommxcd useroM bubyibl (3acréxku).
CKOIbKAMHE CIIOCODAMU OHU MOTYT PA3JeIuTh Al MeXKIy Co6oil (4TobbI
KaXKJOMY JIOCTAJICSl POBHO OJMH TLJIal)?

375



Pewenue. QueBnHO, B KaXKIOM U3 CIyIAEB OJUH W3 TIJIAIIEH OCTAHETCS HEBBI-
OpauubiM. Ecim orbpocuTh 9eTBEPTHIi 1J1all, OCTAJBHBIE TPU MOXKHO pPa3e-
JIUTH MIeCThio crmocobamu. Takxke MO mMecTh crIocoboB OymeT, ecium OTOPOCUTH
Tperuii, BTOpoil mim nepBbiil miamu. Takum obpazom, mbr umeem 6 -4 = 24
BApHAHTA. O

Kombunaropuka. IIpaBuja ciioXKeHUs M yMHOXKEHUS

3amada 7.15. Komxka noiimasia 20 mpimek. CKOJIBKAME CIIOCOOAMY OHA MOXKET
BBIOpATH cebe 3aBTPaK, 00EI W YIKUH, €CJIN:

® STU MBIIMIKK OBLTH OONBIUMHE, U €ii JOCTATOYHO OJHOM, ITOOBI HAECTHC T,

® 3TU MBIIIKHU ObLINA CPEIHUX PA3MEPOB, U HA KAXKIYIO Tpamne3y eil Heobxo-
JIMMO 110 2 MbIIIKH;

® KOIIIKA HA [IMETEe, U OHA MPOMYCKAET OJWH U3 TPUEMOB MUIITH, TIPU ITOM HA
OJTHOM W3 TPUEMOB MHWINK OHA XOYET ChECTh ABYX MBIIIEK, & HA APYTOM
— onny?

Pewenue. 1. Ha 3aBTpax KoIka MOXKeT BbIOpaTh oaHy u3 20 MbImek, Ha 00es
onay m3 19 ocraBmuxcs, U HA Y2KUH — OAHY U3 18 MbImek, Bcero 20 - 19 - 18
BapPUAHTOB.

2. Ha 3aBTpak KOIKa JOJ2KHA BbIOparh 2 w3 20 wmbimek, Ha odem 2 u3 18
OCTABIINXCH, U HA y’KUH — 2 3 16, T. e. Bcero
20-19 18-17 16-15
2 2 2

BApUAHTOB.

3. BapuanToB TOro, Kakoii mpwéM MHUIK OHA TPOIyCcTUT, PoBHO 3. CrmocoboB
MIOCJIe TOrO BHIOPATH MPHUEM MHINH, HA KOTOPOM OHA CHECT 2 MBIMKH — 2.
B mocnemmem octapimemcs mpuéMe MUIME OHA ChECT OIHY MbIMb. B mpuéme

AU, B KOTOPOM OHA ChECT 2 MBIIIKU — % BapUAHTOB BbIOODA, B IpuéMe, B
KOTOPOM OHa Cbhejaer oiuny Mblib — 18. Ilo upasuiy npousseenus, noaydaem
20-19
3-2- — 18 BapuaHTOB.

O

3amadga 7.16. CkoMbKO CyIeCTByeT CrmocOO0B PACKPACUTh TAOIUIYy 2 X 3 B
2 nBera — OeJiblit U YEPHBINA, ITOOBI 00A3ATETHFHO XOTsI ObI OJHA KJIETKA ObLIA
0estoit u X0Ts ObI O/IHA KJIeTKA, ObLjIa 4EPHOI?

Pewenue. BaprnaHTOB pacKpacKu KaxKI0# KJIETKHU 2, KaK,/1asd KJIETKa KPaCUTCs

HE3aBUCUMO, [IO3TOMY 110 IPABUJIY IIPOU3BEIEHUA BCETO BO3MOYKHBIX BapuaH-
TOB packpacku 25, U3 KOTOPBLIX 2 Ciyuas He NOIXOQAT — KOIJA BCE KJIETKH
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Gesble U KOT/Ia, BCe KJIETKH UEpHBIE, TI03TOMY MOIXOISAIINX TI0 YCIOBHIO BApU-
anTos 26 — 2. O

3amaga 7.17. B npoekre «OuMnuagHbe MKOJIbI KPYTJIBIA TOI» TPUHSIIN
yaactue 24 genoBeka. CKOMBKUMHU CIOCODAME MOXKHO BBIOPATH:

a) IByX CYACTIIMBYMKOB, KOTOPBIE MOJYYIaT CIEIUATBHBIE PHU3bI OT KOOPANHA-
TOpa MpOeKTa (MPU3bI OJUHAKOBBIE);

6) TPEX CYACTIMBYMKOB, KOTOPBIE MOJTYIAT CIENUATBHBIE TPU3BI OT KOOPANHA-
Topa npoekTa (Upusbl pasHbie)?

Pewenue. B mepBoM ciiydae HaM HY?KHO BbIOpaTh 2 m3 24 4desioBek 0e3 y4déra
MOPSIIKA, T. €. BADUAHTOB OyIer 24'%.

Bo BrOpoMm xe ciyuae mopsoK BarkeH, U BApUaHTOB 24 - 23 - 22, O

3amaua 7.18. CKOJIBKO MATU3IHAYHBIX YUCET MOYKHO COCTaBUTH U3 mudp 0, 2,
4, 6, 8 npu ycaoBuu, 910 nudpPbl HE JTOJKHBI TIOBTOPIATHC !

Pewenue. Ilepsyio uudpy moxuo sbibpars 1 u3 4 crocobos (Hysist Ha 11€PBOM
MecTe ObITh He MOXKeT), BTOpyio — 1 u3 4 (ocraBmmxcs), Tperbio — 1 u3 3,
qeTBépTyI0 — 1 u3 2, msToit Oymer ocrasmiasics, uToro 4-4-3-2 papuanTos. [

Meroa MmaTeMaTU4eCKOM WHIIYKINNT

3amaga 7.19. JIro0Oyio au cymMy U3 IIEJIOTO YKCIA TYTPUKOB, DOJIBINE CEMH,
MOXKHO YILUIATUTH O€3 CIAYu JIEHEKHBIMU KYTIOPaAMU 10 3 U 5 TyrpUKOB?

Pewenue. Ilepssbiii criocod — nepexon, Y, — Yni1. baza: 8 =3+ 5 Ilar
MHAYKIUA: yCTh CyMMa B 7 TYTPUKOB MIPEJICTABHAMA, C TIOMOIIBIO KYIIOp B 3 1
5 TYTDHUKOB.

Ecim cpemw HEX mMeeTcst XOTh OfHA KYMIOpa B 5 TYTPUKOB, 3aMEHUM €& Ha
aBe Kymopbl B 3 Tyrpuka: (5) — (3,3), moayuum n + 1 tyrpuk. Eciu Bce
KYHIOpBL B 3 TYIPHKa, TO, TaK KaK MX HE MEHBIIe TPEX, BO3MOXKHA 3aMEHa
(3,3,3) — (5,5), nosyuum n + 1 Tyrpukos.

Bropoii cnoco6 — nepexon, Y,, — Yp13. JokaxkeMm, 4To Ji100yi0 CymMMy,
HaYWHASA C 8 TYTPUKOB, MOYKHO YTJIATUTh KyMIOpaMu B 3 U 5 TYrpuKoB. ba3za:
8 =3+59=3+3+3;10 =5+ 5. Ilepexoa: u3 yTBepKIHUST HOMEDP 7
crieslyer yTBepzK/ieHue Homep n + 3.

JeiicTBUTETbHO, €CT 1. TYTPUKOB MOXKHO TPEJICTAaBUTh KaK CyMMy 3— U 5—
TYTPUKOBBIX KYIIIOP, TO, T0OABUB 3 TYTPUKA, MbI MPEJICTABUM 7 + 3 TyrpPHUKA.
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Tpoitnas 6a3a n = 8,9,10 u nepexon Y,, — Y, 3 JOKa3bIBAIOT yTBEPXKIEHUE
33,1a49H. ]

3amadga 7.20. /lokazars, 94TO 1I000€ HATYPAIBHOE YUCIO MOXKHO MMPEICTABUTH
B BHJ€E CyMMBbI PA3JIMYHBIX CTEIeHEel JTBONKM.

Pewenue. TlompobyeMm mpeacTaBUTh YHUCIO 7 B BHAE PA3JIOKEHHS HA CTEIe-
HE 1BOeK. Bo3bMéM HambOOBIIYI0O BOBMOXKHYIO CTEIIEHD, KOTOPAas yMEIAeTCs
B uncao n. [yers aro Gymer 2F. Torma 22 < n < 28+, Ecmm n = 2%, 1o nexo-
MO€ TIpeIONOKeHne 0Ka3ano. Eciu sxe n > 2F, 10 maM 0cTaroch pa3ioxKuTh
ucmo n — 2F. Tlo MIPE/ITOIOKEHUIO0 UHIYKIUU 3TO MOXKHO caesarh. Ocranoch
yOEeTUTHCS, 9TO P PA3TOKEHUHN TUCIIA 1 HE TOSIBATCS IOBTOPSIIOIITNECS CTeTe-
uu npoiiku. JleficrBuTesibHO, TaK KaK 1N — 2k < 2’“, TO CTeleHu Kk B PA3JI0KEHUH
Yucjaa n — 2k TMOABUTHCA HE MOXKET U CTETIEHU IMOBTOPATHCA HE 6y,]1yT

BameTnM, uTo 6230l B JAHHOI 3aade BHICTymaoT dmcaa 20,2122, ... a me-
pexom uMeeT BUIL N — 2k 5 n.

Ha camom gmese, Takum 00pa3oM MbI IOKA3aJd B TOM YHCJIE W BO3MOMKHOCTH
TepeBo/Ia YNCIa B IBOMIHYIO CUCTEMY CUUCJICHUSI. O

NuBapuauT

3amada 7.21. Ilo kpyry sanucans! uucia 1,2,3,2,2,0. 3a o X0 MOXKHO K
JIIOOBIM IBYM COCEJTHWM YUCJIaM MPUOABUTH 1O eauHuIle. MOXKHO JIu BCE YnCIa
Ce/1aTh PABHBIMU?!

Pewenue. JlokaxkeMm, 9TO MHBAPHAHTOM OyIeT 3HAKOIEpeMeHHAas CyMMa BCEX
YHCEJI, HAIIMCAHHBLIX 110 KPYry, TO €CTh IIePBOE YHCJIO BXOJUT B 3Ty CyMMY
CO 3HAKOM ILIIOC, BTOPOE — CO 3HAKOM MMHYC, TPEIb€ — CO 3HAKOM ILIKOC,
u Tak jgajee. JledcTBUTENIBHO, TOCTe TPUOABIEHUS €IUHUIIBI K JTIOOBIM IBYM
COCETHUM YHCJIAM TaKas BEJIUYUHA OyIeT OCTABATHCH MOCTOSTHHON: OTHO W3
JBYX COCETHUX UMCEs 00sA3aTeIbHO OyIeT CO 3HAKOM ILIIOC, U K 00IIedl cyMmme
eIMHUIA TPUOABUTCS, a BTOpPoe OyJeT cO 3HAKOM MHUHYC, W3 OOIIeH CyMMBbI
€IUHULA BbluTeTcd. Eciu Bce 4ucia CTaHyT PaBHLIMHU, TO 3HAKOLEPEMEHHAs
cymma Oymer pasHa Hynw. Ho BHadase oHa paBHA

1-2+43-2+42-0=2+#0

U TIpU JII000H Omepanyuy OHa, HE W3MEHSETCs, OITOMY CIe/IaTh BCE YUCJIA PaB-
HBIMU HEBO3MOXKHO. O

3amaya 7.22. Ha mrectu mioTuHAX CHIAT IMIECTH OOOPOB, HA KAXKIOM IJIOTHHE
— o 000py. IlMoTHHBI cTOAT B psif ¢ MHTEpBAJAMHU B JAeCATH MeTpoB. Ecim
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KaKOIi-TO OOOED TeperIbIBaeT € ONHON TIOTUHBI HA, IPYTYIO, TO KAKOH-TO APY-
roit 600Ep 00sg3aTEILHO MEPEILIBIBAET HA CTOIHKO YK€ METPOB, HO B OOPATHOM
Hanpasjiennn. Moryr im Bce 600pnl cobparbca Ha omHO# mioruHe? A eciu
600pPOB U ILJIOTUH — CEMb?!

Pewenue. Ecau Mbl OyaeM OTCIUTBHIBATD ITOJOKEHHE KaKJI0ro u3 OOOPOB ¢
OJIHOI M TO¥ Ke TOYKH HA PEeKe, TO WHBAPWAHTOM OyIeT CyMMa PACCTOSHUN
KaxK10ro u3 600poB 10 310l Touku. Bribepem TOUKO# OTCUETa CAMYIO JIEBYIO
mwrotuny. Torma momoxkenwmss 6006poB OymyT caexyrommmmu: 0, 10,20, 30, 40, 50.
Cymma srux gucen paua 150. BoOpbI JOIKHBI OKA3aThCA B OJHOM MECTe,
3HAYUT, PACCTOAHUS OT KazK/I0r0 U3 HUX JI0 TOYKHU OTCYETA JTOJZKHBI COBIAIATD.
Cywmma paccrosiawmii mectu 606pos papusiercs: 150 MmeTpaMm, cie10BaTeIbHO OHI
JIOJIXKHBI COOPATHCS B TOYKE, OTCTOAIIEH OT TOYKHM OTCUETa Ha 25 MeTpoB. Ho
ram Her moruHbl! ClemoBarebHO, OTBETOM Ha MEPBYIO YacTh 3ajadu Oyaer
<HET, He MOTYT».

Paccykmast anajioruvaso gy cemu 600pOB, MbI HalaéM TOUKy BeTpeun. OHa
Oyzner HaxomuThes Ha paccrosiaun (0 + 10 + 20 + 30 + 40 + 50 + 60)/7 = 30
MEeTPOB OT CaMOii JIEBOII IJIOTUHBI, TO €CTh B paiione 4-it mmorunbl. OTCioma cie-
JyeT U pelrenne, Kakue 600pbI Kyma JOMKHBI mepemMernaTbes. [lepsorit 600p ¢
CcaMoil JIeBO IJIOTMHBI OTIPABIIAETCI HA YeTBEPTYIO, 4 HABCTPEUYy eMy TyAa
2K€ OTIPABJISETCA CeIbMOi 600D, BTOPOl U IMIECTOM MIPOJEIIBIBAIOT TY Ke OIle-
paINio, TPETHii U TATHIH — aHAJOTHIHO. deTBEPTHIi 600p OocTaéTcs Ha MeCTe.
Bce nepemernienns KOppeKTHBI 1 Bce O0OPBI cOOpaNCh Ha OAHON mroTuHe. [
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