LIl YPAJIBCKUI TYPHUP FOHBIX MATEMATHKOB. KUPOB, 17-23.02.2019

MATEMATHUYECKHUMT BOM Ne2. 20.02.2019
CTAPILAS I'PYIIIA, BLICIHAS JIUTA

1. B tpeyronsauke ABC yron B B 1Ba pa3a 6onbiie yria C. buccekrpuca yria C
nepecekaeT meauany AM B Touke D. [{okaxure, uto ZMDC < 45°,

2. B tpeyronpauke ABC yron B B nBa pasa Oombmie yria C u yroa A TyIoM.
[Mepnieaaukymnsap k AC, BoccraBieHHbl B Touke C, mepecexkaer AB B Touke D.

1 1 2
AB BD BC
3. Tpeyronpauk ABC, B xotopom yron B B jiBa pa3a Oousbiie yriaa C, Ha30BEM

Xopoutum. I[OKEDKI/ITC, YTO INIOCKOCTH MOKHO 0€3 HaJI0KEHUH ITOKPLITH XOPOIINMH
TPCYTOJIbHUKAMH, HUKAKUC IBA N3 KOTOPHBIX HC HO,Z[O6HI>I.

Jlokaxxure, 4TO

4. B tpeyronsauke ABC yros B B 1Ba pasa 6osbiie yria C u AjiMHBI BCEX CTOPOH
— 1enble yncaa. JIOKaxkuTe, 9To ATU JUIMHEI CTOPOH MMeEoT BHA a = k(m?—n?),
b =kmn, ¢ =kn?, rne kK — HaTypanpHOE uMCIO, @ M U N — B3aUMHO IIPOCTHIE
HATypaJIbHbIC YUCJIA, YIOBIETBOPSIOIINE YCIOBUIO 2N > M >n > 1.

5. IlarudneMenTHble moaMHOXecTBA A1, Az, ..., Ax mHoxkecTtBa {1, 2, ...,23}
TaKOBBI, YTO TEPECEUCHHE JIFOOBIX ABYX M3 HHUX COJCPKHT He Oosee TpEX
snemeHToB. Jlokaxure, uto kK < 2018.

6. Jlokaxxute, 9TO ypaBHCHHUE %/3— XX -y = \/ 2 —X* —y® He MMeeT pelleHHil B
NEeUCTBUTEIBHBIX YHUCIIAX.

7. Jlanbl HAaTypallbHBIC YKCa a1, a2, ..., an, D1, D2, ..., bm (M < n). Cpeaun yucen ai,

a2, ..., an XoTsa Obl N—M+1 B3ammHO TpocThl ¢ Di. Jlokaxkwure, 4TO ypaBHEHHE
X+ X2+ X = ylbl + ygz +...+ y:qm MMEET PEIICHUE B HATYPAIbHBIX YHACIIAX.

8. Amronb, bymons u Xumraku CapuTaHyp UTpalOT B cienyroiryio urpy. Ha
O0ankoBckoM cuére y Xuinraku CaputaHypa OJIMH Kuiorpamm 3eiieHd. Kaxabim
XOJIOM OH 3aITUCBhIBAET Ha OyMaXKKy CBOIO cTaBKy. CTaBKa — 3TO HEOTPUIIATEIBHOE
yucyio (BO3MOXHO, IPOOHOE), HE MPEBOCXOJAIIEE TEKYIIEH CyMMBI Ha CUETY Yy
Xumraku Caputanypa. [lociie storo Amtons wim bymtons norot necHro. Ecim
NECHIO OoeT Aok, TO Xumraku CapuTaHyp NOJy4aeT Ha CBOM CYET KOJIMYECTBO
3€JIEHU, paBHOE €ro cTaBke. Eciu ke necHro mnoer byitoib, To co cuéra XumTaku
CapuraHypa CIHCBIBAETCS KOJIUYECTBO 3€JIEHH, paBHOE cTaBke. [10 yClnoBuUIO Urphl
Amons u  bymone  JOJDKHBI BMECTE CIETh 35 TMeceH, npudeM AJTtoJib
JNOJDKEH CreTh Oouipllie meceH, 4yeM byimonb. Kakyro Hanbosbliee KOJIUYECTBO
3€JICHH MOKET rapaHTUPOBAHHO NOJIyYuTh Xuitaku Capuranyp?



LIl YPAJIBCKUI TYPHUP FOHBIX MATEMATHKOB. KUPOB, 17-23.02.2019

MATEMATHUYECKHUMT BOM Ne2. 20.02.2019
CTAPHIASA I'PYIIIIA, IIEPBAS JIUTA

1. Tpeyronbauk ABC, B kotopom yroin B B aBa pasa Oosbiie yrina C, Ha30BEM
xopouwium. JJoKaxkuTe, 4TO MIOCKOCTh MOKHO 0€3 HAJO0KEHHU M TOKPBITH XOPOIIUMHU
TPEYTroJIbHUKAMU, HUKAKHE JIBAa U3 KOTOPHIX HE PABHBI.

2. B tpeyronbauke ABC yron B B nBa pasa Gosbmie yrina C u yron A Tymoi.
[Mepnieraukynsap k AC, BoccraBieHHbl B Touke C, mepecekaer AB B Touke D.

1 1 2

AB BD BC

3. B tpeyronsuuke ABC yrou B B 1Ba paza 6osbiie yria C. Touka D — ocHoBaHue
BBICOTHI, onymieHHo u3 A Ha BC, a Touka E — cepenuna BC. Jlokaxure, 4To

AB = 2DE.

4. B tpeyronsauke ABC yron B B aBa paza 6osbiie yria C u AjiMHBI BCEX CTOPOH
— 1enble yncaa. JIOKaxkuTe, 9TO ATU JUIMHEI CTOPOH MMeEoT BHA a = k(m?—n?),
b =kmn, ¢ =kn?, rne kK — HaTypanpHOE uMCIO, @ M U N — B3aUMHO IIPOCTHIE
HaTypaJIbHbIC YUCJIA, YIOBIETBOPSIOIINE YCIOBUIO 2N > M >n > 1.

Jlokaxxure, 4TO

5. IlarudneMenTHble moaMHOXecTBA A1, Az, ..., Ax mHoxkecTtBa {1, 2, ..., 23}
TaKOBBI, YTO TEPECEUCHHE JIFOOBIX ABYX M3 HHUX COJCPKHT He Oomee TpEX
snemeHToB. Jlokaxure, uto K < 2018.

6. B cenmennn xuByT 100 genmoBek B Bo3pacte 1, 2, ..., 100 jet. /IBa gemoBeka MOTyT
00pazoBaTh cuacmaugyro napy, €Civ BO3PacT KaXJA0ro U3 HUX XOTS Obl Ha 7 JeT
OoJpllie  TOJIOBUHBI BO3pacta japyroro. Kakoe Haubosblee KOJIMYECTBO
(HEemepeceKarIMXCs) CYACTIIMBBIX Map MOKHO COCTABUTh U3 KUTEJIEH CeJICHUs?

7. Jloxaxwute, uro ypaBHeHume X>+yHz0+t8+ull =a3+hb+c® mmeer Geckomeuno
MHOT'O pELICHHI B HATYPaJIbHBIX YHCIIAX.

8. Amtonb, bymons u Xumraku CapuTaHyp UTpaloT B cienyroiryio urpy. Ha
O0aHKOBCKOM cuére y Xuiutaku CapuTaHypa oJUH Kuiorpamm 3eieHu. Kaxabim
X0JIOM OH 3alUChIBaeT Ha OYMa)KKy CBOIO cTaBKY. CTaBKa — 3TO HEOTPHUIIATEILHOE
yucyio (BO3MOXKHO, IPOOHOE), HE MPEBOCXOJAIIEE TEKYIIEH CyMMBI Ha CUETY Yy
Xumrtaku Caputanypa. Ilocie sroro Amtonbs win bynrone moroT necHro. Eciau
MIECHIO MOET AJTt0Jib, TO XuInTaku CapuTaHyp MoJiydyaeT Ha CBOM CUET KOJTUYECTBO
3€JIEHU, paBHOE €ro cTaBKe. Eciu ke necHro 1noet by, To co cuéra XUTaku
Capuranypa CIHACBIBACTCS KOJUYECTBO 3€JICHH, paBHOE CTaBKe. 110 yClnoBuIO Urpsl
Adtonb 1 Bynronb TOKHBI BMECTE CIIETh 25 MeCeH, MpudeM AJTIOIb T0JKEH CIIETh
Oonblie neceH, yem byntons. Cmoxker nu Xumraku CapuTanyp rapaHTUPOBAHHO
YABOUTH CBOM 3amlac 3€JE€HA HE3aBUCUMO OT JeUCTBUM Aol U bymroiis?



LIl YPAJIBCKUI TYPHUP FOHBIX MATEMATHKOB. KUPOB, 17-23.02.2019

MATEMATHUYECKHNHA BOU Ne2. 20.02.2019
CTAPILAS T'PYIIIIA, BTOPASI JIUTA

1. Tpeyronbauk ABC, B kotopom yron B B aBa pasa Oosbiie yrina C, Ha30BEM
xopouwium. JIokaxxuTe, 4TO MIOCKOCTh MOYKHO 0€3 HAJI0KEHH M TOKPBITh XOPOIITMMHU
TPEYroJibHUKAMU, HUKAKWE JIBa U3 KOTOPHIX HE PABHBI.

2. Tpeyroasuuk ABC, B kotopom yroi B B nBa pasza Gonbiie yriaa C, Ha3oBEM
xopouwium. JIOKaXXUTE, 4TO TPEYTOJbHUK CO CTOpOHAMHU 4, 5 1 6 — XOPOIIHA.

3. B tpeyroasnuke ABC yron B B 1Ba paza 6osnbiie yrina C. Touka D — ocHoBaHue

BbICOTHI, onymieHHoM u3 A Ha BC, a touka E — cepenuna BC. [Jokaxute, uTo
AB = 2DE.

4. Perre B LENBIX YnCIax ypaBHEHUE (X+Y2)(Y+X2) = (X+Y)2.

5. 3pUTeENbHBIN 3aJ B T€aTpe MpeACcTaBisieT co0oil kBaapat 29x29 (29 psinos no 29
kpecen). K Hauanmy cniekTakiis B 3aj1e ObUIM 3aHATHI Bce MecTa. Bo BpeMs aHTpakTa
BCE 3pUTENH BBILLIM U3 3aa. [locie anTpakTa OHM BEpHYJIUCH B 3ai1. Bacs BepHycs
B 3aJ1 MTOCJEAHUM U OOHAPYXUJ, UTO €r0 MECTO 3aHSITO U KAXKIBIA U3 OCTAIBHBIX
3pUTENel epeces Ha coceHee Kpeco (caeBa, crpana, crepeau wiv c3aau). Kakum
MOTJIO ObITh MecTO Bacu B 3puTenbHOM 3aje?

6. B cenenum xuByT 100 yenosek B Bo3zpacte 1, 2, ..., 100 net. J[Ba yenoBeka MOTYyT
o0pa3oBaTh cuacmiugyro napy, €Ciu BO3pacT Ka)XXJ0ro U3 HUX XOTS Obl Ha 7 JieT
Oonpllle TOJIOBUHBI BO3pacta japyroro. Kakoe HaunOosbliee KOJIMYECTBO
(HemepeCceKarIMXCsl) CYACTIIMBBIX Map MOKHO COCTABUTh U3 KUTEIICH CEIICHUS?

7. Jloxaxwure, 4to ypaBHeHHe X°+yHz0+t8 =a3+h® umeer Geckomeuno Mmmoro
pEIEHUI B HATYPAIbHBIX YHCIIAX.

8. Amonb, bymons u Xumraku CapuTaHyp UTparoT B cienyroiryio urpy. Ha
O0aHKOBCKOM cuére y XumTaku CapuTaHypa OJUH Kwiorpamm 3eieHu. Kaxapim
XO0JIOM OH 3allUChIBAaeT Ha OYMa)KKy CBOIO cTaBKY. CTaBKa — 3TO HEOTPULIATETLHOE
yuciao (BO3MOXKHO, APOOHOE), HE MPEBOCXOJAIIECE TEKYIIEH CYMMbI Ha CUETY Y
Xumraku Caputanypa. [lociie storo Amtons wim bymtons norot necHro. Ecim
MIECHIO MOET AJt0Jb, TO XuInTaku CapuTaHyp NoJIy4yaeT Ha CBOM CUET KOJTUYECTBO
3€JIEHU, paBHOE €ro cTaBKe. Ecin ke necHro 1moet byitoib, To co cuéra XUlTaku
Caputanypa CIHACBHIBAETCSI KOJTUYECTBO 3€JICHH, paBHOE CTaBKe. 110 yCioBuIO Urpsl
AJTrob 1 by ok JOJKHBI BMECTE CIIETh TPU NECHU, TPUYEM AJTIOJIb T0JKEH CIIETh
Oonble neceH, yem byntons. Cmoxker nu Xumraku Caputanyp rapaHTUPOBAHHO
YABOWUTH CBOM 3amac 3€JE€HU HE3aBUCUMO OT JeUCTBUM Autoiis u bymrosis?



LIl YPAJIBCKUI TYPHUP FOHBIX MATEMATHKOB. KUPOB, 17-23.02.2019

MATEMATHUYECKHNHA BOM Ne2. 20.02.2019
MJUIAJIHIAS I'PYIIIIA, BBICIHIAS JIMTA

1. Ha 2019 xapToukax HanucaHbl pa3IudyHbie HATypalibHbIC uncia. Haliqure Hanbomnpliee
BO3MO>KHO€ KOJIMYECTBO TAKUX IMap KAPTOYEK, YTO MOJIYyCyMMa YHCEI Ha 3TUX KapTOUYKaX
TaK)K€ HallMCaHa Ha OJHOM U3 KapTOUeK.

2. HarypanpHble umcia ai, a2, ..., an TaKOBBI, UYTO a1d2...an(art+axt...+an) = 100n. Ilpu
KaKOM HauOOJIbIIIEM N TAKOE BO3MOXKHO?

3. Kapabac bapabac, Jlypemap u bypatnHo urparoT B cieayrooilyr urpy. Ha 6ankoBckom
cuery y bypatuno ogun 30mo0toi. KaxabsiM X0I0M OH 3alMChIBAET Ha OyMakKy CBOIO
ctaBKy. CTaBKa — 3TO HEOTPHUIIATEILHOE YHCIIO (BO3MOXKHO APOOHOE), HE IPEBOCXOSAIICE
TeKyllel cyMMbl Ha cuety y bypatuno. [Tocne storo Kapabac wiu Jlypemap noroT necHio.
Ecnu necuro noet [ypemap, To Kapabac bapabac nepeuncinser Ha cuet bypatuHo cymmy,
paBHy1o ctaBke. Ecnu ke necHio noet Kapabac, To byparuno nepeBoaut Ha cuet Kapabaca
cyMmMmy, paBHyto ctaBke. [1o ycnosuro urpel Kapabac u Jlypemap 10mKHBI BMECTE CIIETH 35
neceH, npuyem Jlypemap nomkeH crerb Oonbiie mneceH, yeM Kapabac. Cmoxer nu
BypaTtrHO yABOUTH CBOM KalUTAJl BHE 3aBUCUMOCTH OT UTPhI CONIEPHUKOB?

4. Haiigure Bce HAaTypalbHbIE Ydcia N, IPH KOTOPHIX ypaBHeHue 3a’—h? = 2018" umeer
peleHre B HaTypalIbHBIX YUCiIax a u b.

5. 3puTenbHBIN 3al1 B TEaTpe MpeAcTaBisieT coooi kBaapar 29x29 (29 psimos mo 29 kpecen).
K nauamy crektakis B 3aje ObUTM 3aHSTHI Bce MecTa. Bo BpeMs aHTpakTa Bce 3pUTENU
BBINIUIK U3 3aina. [locie anTpakTa OHU BEpHYIHCH B 3ai1. Bacs BepHyJCs B 3aJ1 OCIETHUM
U OOHApYXWJI, YTO €r0 MECTO 3aHATO U KaXK/bIM M3 OCTaJbHBIX 3pUTEJECH Iepeces Ha
coceaHee Kpecio (cleBa, crpasa, criepenn win c3aan). Kakum morio 66Tk MecTo Bacu B
3pUTENBHOM 3aJ1e?

6. HatypanbHble AeNUTENH HATYypalbHOTO YHCIA N YHOPAIOYMIIA IO BO3PACTAHUIO.
Hamumice 1Ba coceqnux genurens a u b rakux, uro a?+b? = 2n+1. Jlokaxure, 9T0 YKCIO
4n+1 sBnseTcs KBaAPATOM HATYypaJbHOTO YHCIIA.

7. B rpynne Koro®oto 2019 yyacTHUKOB, HEKOTOpBIE U3 KOTOPBIX ApyKaT. OKka3anocsk,
YTO YUCJIO JApy3eil AHU MEHbIIIE, YeM YHCIIO APY3eH JI000ro Ipyroro yyacTHUKA TPYTIIIbI,
a uuciio Apyseit y bopu Oomblie, yem ducio apy3en J00ro Jpyroro y4acTHUKA TPYTIIbL.
[Tpu 3TOM CyMMa KOJMYECTB UX Jpy3ei paBHA K (eciu KTo-To JAPYKUT ¢ AHel u ¢ bopei,
TO OH cuuTaercsa ABaxel). [lo mpaBunam rpynmnsl GororpadusiMu MOryT 0OMEHUBATHCS
TOJIbKO JIpy3bsi. Bepa u ['ena coctosT B 3T0# rpymme. [Ipu kakom HaumeHbIeM K 3aBeoMo
BepHO, uT0 Bepa u I'eHa Moryt oOMeHsThCA Jpyr ¢ ApyroM (ororpadusiMu KOTHUKOB,
BO3MOXHO, Y€pe3 IPYTUX YYACTHUKOB TPYIIIIbI?

8. Touka M — cepenuna croponsl BC tpeyronsuuka ABC. Haiigute yron BAM, ecnu
n3BecTHO, uTo /B =30°n £C = 105°.



LIl YPAJIBCKUI TYPHUP FOHBIX MATEMATHKOB. KUPOB, 17-23.02.2019

MATEMATHUYECKHNHA BOM Ne2. 20.02.2019
MJUIAAIHAS I'PYIIIIA, IIEPBAS JIUTA

1. Ha 2019 xapToukax HanucaHbl pa3IudyHbie HATypalibHbIC uncia. Haliqure Hanbomnpliee
BO3MO>KHO€ KOJIMYECTBO TAKUX IMap KAPTOYEK, YTO MOJIYyCyMMa YHCEI Ha 3TUX KapTOUYKaX
TaK)K€ HallMCaHa Ha OJHOM U3 KapTOUeK.

2. Yucna X1, X2, ..., Xn TAaKOBBI, uTO |Xi| < 1 1 [X1|+[X2|[+...+[Xn| = 19+|X1+Xo+...+Xn|. [Ipu KaKOM
HauMEHBIIeM N Takoe MokeT ObITh? (Ymcma X1, X2, ..., Xn — HE 00s3aTEIBHO IIETIbIC. )

3. Kapabac bapabac, lypemap u bypatuno urparot B ciaeaymoiyto urpy. ¥ bypatuno ectsb
1000 3010T1HIX. KaXk1bIM XOZOM OH BBIKJIAIBIBAET HA CTOJ HECKOJIBKO 30JI0THIX (BO3MOXKHO
Houb). [locne aToro Kapabac wnu Jlypemap norot niecHto. Ecinu necHto moet Jlypemap, To
Kapabac bapabac noctaeT U3 CyHIyKa CTOJBKO k€ 30JI0ThIX, CKOJIBKO BBUIOXKMI BypaTrHO
U Bce aTuzieHbru 3adupaet byparuno. Eciu ke nechto nmoet Kapabac, To bypatuno otmaer
BCE€ BBUIOKEHHbIE eHbru eMy. [lo ycnosuto urpel Kapabac u Jlypemap n0mKHBI BMECTe
CIETh MATh MeceH, mpuieM [lypemap 10mKeH creTh Oodblie neceH, yem Kapabac. Cmoxker
11 bypaTHHO yABOUTH CBOM KaIllUTAJI BHE 3aBUCHUMOCTH OT UT'PBI COTIEPHUKOB?

4. Haiimure Bce HAaTypalbHBIE YMCIa N, IPU KOTOPHIX ypaBHenue 3a’-h? = 2018" umeer
pellieHUe B HATYpaJIbHBIX YMCIax a u b.

5. 3puTenbHbIN 3311 B TEaTpe NpeacTaBisieT co0oil kBaapat 29x29 (29 psagos no 29 kpecen).
K Hauany crekTakis B 3ajie ObUIM 3aHSATHI Bce MecTa. Bo BpeMs aHTpakTa BCE 3pUTENH
BBINIUIK U3 3aia. [locie anTpakTa OHU BEpHYIHCH B 3ai1. Bacs BepHyJCs B 3aJ1 MOCIETHUM
U OOHApY>XWJI, YTO €r0 MECTO 3aHATO M KaXKIbIM M3 OCTaJbHBIX 3pUTEJECH Iepeces Ha
coceaHee Kpecio (cleBa, crpaBa, crepean win c3aau). Kakum morio 0sITh MecTo Bacu B
3pUTENBHOM 3aJ1e?

6. HaTrypanbHble AenUTENM HATYypajlbHOTO YHUCIA N YHOPAIOYMIA IO BO3PACTAHUIO.
Hamumics aBa coceHux aenuTens a u b takux, uro a?+bh? = 2n+1. Jlokaxkute, 4TO YUCIO
4n+1 gBisieTcst KBaipaTOM HaTypajIbHOTO YHCIIA.

7. B rpynnie Koto®oto 2019 yyacTHMKOB, HEKOTOpbIE U3 KOTOPBIX Apykar. OKa3anoch,
YTO YUCJIO JIpy3el AHU MEHbIIIE, YEM YHUCIIO APY3€il JIF0OOro IPyroro y4acTHUKA IPYIIIIbI,
a uncio Apysen y bopu Gombliie, uem 4uciio Apy3ei J1r000ro Ipyroro y4acTHUKA TPYIIIIBL.
[Tpu 5TOM CymMMa KOJIMYECTB MX Jpy3eil paBHa K (ecim kTo-TO IpyxuT ¢ AHel u ¢ bopeii,
TO OH cuuTaercs ABaxel). [lo mpaBuiam rpynmnsl GororpadgusiMu MOTyT OOMEHUBATHCS
TOJILKO Jpy3bsi. Bepa u ['ena coctost B 310 rpymme. [Ipu kakoMm HanMeHbIIeM K 3aBe10MO
BepHO, uTto Bepa u I'ena Moryt oOMeHsThCS Apyr ¢ Apyrom ¢ororpadusMu KOTHUKOB,
BO3MOKHO, Y€pE3 IPYTUX YYACTHUKOB IPYIIIIbI?

8. Touka M — cepenuna croponsl BC tpeyronsuuka ABC. Haiigute yron BAM, ecnu
n3BecTHO, uTo /B =30°m £C = 105°.



LIl YPAJIBCKUI TYPHUP FOHBIX MATEMATHKOB. KUPOB, 17-23.02.2019

MATEMATHUYECKHNHA BOM Ne2. 20.02.2019
MJUIAAIHASA I'PYIIIIA, BTOPASA JIUTA

1. ITo xpyry paccrtaBieHo 32 jaMIo4ku. M3Ha4allbHO OHU BBIKJIFOUEHBI. 3a XOJI MOYHO
NEPEKIIOYUTD S TOAPSA UIYIIUX JAMIIOYEK. 3a KAKOE HAUMEHBIIEE YUCIIO XOJI0B MOXKHO
C/IeJIaTh BCE JIAMIIOYKH BKIFOUYEHHBIMU?

2. Yucna X1, X2, ..., Xn TAaKOBBL, 9TO |Xi| < 1 # [X1|+[X2|[+...+[Xn| = 19+|X1+Xo+...+Xn|. [Ipu KaKOM
HauMEHBIIeM N Takoe MokeT ObITh? (Ymcma X1, X2, ..., Xn — HE 00s3aTEIBHO IIETIbIC. )

3. Kapabac bapabac, lypemap u bypatuno urparot B cieaymouyto urpy. ¥ bypatuno ectsb
1000 3010T1HIX. KaXk1bIM XOZOM OH BBIKJIAIBIBAET HA CTOJ HECKOJIBKO 30JI0THIX (BO3MOXKHO
Houb).ITocie atoro Kapabac wim lypemap morot necHro. Ecnu mecHio moet Jlypemap, To
Kapabac bapabac noctaeT U3 CyHIyKa CTOJIBKO e 30J10ThIX, CKOJIbKO BbUIOKUI BypaTuHo
U BCE ATH JIeHbIu 3a0upaet bypatuno. Ecnu ke necHto noet Kapabac, To bypatuno otnaer
BCE€ BBUIOKEHHbIE eHbru eMy. [lo ycnosuto urpel Kapabac u Jlypemap n0mKHBI BMECTe
CHETh TPU MECHHU, TpudeM Jlypemap A0DKeH crieTh Oosblie neced, ueM Kapabdac. Cmoxer
11 bypaTHHO yABOUTH CBOM KaIllUTAJI BHE 3aBUCHUMOCTH OT UT'PBI COTIEPHUKOB?

4. Haiigure Bce HaTypalbHblE Yucia N, IPU KOTOPBIX ypaBHenue 3a’—h? = 122" umeer
pellieHUe B HATYpaJIbHBIX YHCIax a u b.

5. 3puTenbHbIN 3311 B TEaTpe NpeacTaBisieT co0oil kBaapat 29x29 (29 psagos no 29 kpecen).
K Hauanmy cnekrakis B 3aje ObUIM 3aHSATHI Bce MecTa. Bo BpeMsi aHTpakTa BCe 3pUTENH
BBINIUIK U3 3aia. [locie anTpakTa OHU BEpHYIHCH B 3ai1. Bacs BepHyJCs B 3aJ1 MOCIETHUM
U OOHApY>XWJI, YTO €r0 MECTO 3aHATO M KaXKIbIM M3 OCTaJbHBIX 3pUTEJECH Iepeces Ha
coceqHee Kpecio (cieBa, crpasa, criepenu wim c3aan). Kakum morio 66Tk MecTo Bacu B
3pUTENBHOM 3aJ1e?

6. Ha 12 xaprouxax Hamucansl umcna 2%, 22, 23, ..., 2%2 [lers BBIOMpaeT HECKOJIBKO
KapTOYeK M CKJIA/bIBAET HANMCAHHbIE HAa HUX uMcia. Ha kakoe Haubonbllee KOJIMYECTBO
JIBOEK MOYKET OKaHYMBATHCS IOJYYEHHOE UM YUCII0?

7. B rpynnie Koto®oto 2019 yyacTHMKOB, HEKOTOpbIE U3 KOTOPBIX Apykar. OKa3anoch,
YTO YUCJIO JIpy3el AHU MEHbIIIE, YEM YHUCIIO APY3€il JIF0OOro IPyroro y4acTHUKA IPYIIIIbI,
a uncio Apysen y bopu 6omblie, yem uncio apys3en J00ro Apyroro y4acTHUKA TPYTIIHL.
[Tpu 5TOM CymMMa KOJIMUYECTB UX Jpy3eit paBHa K (ecim kTo-TO IpyxuT ¢ AHel u ¢ bopeii,
TO OH cuuTaercs ABaxel). [lo mpaBuiam rpynmnsl GororpadgusiMu MOTyT OOMEHUBATHCS
TOJILKO Jpy3bsi. Bepa u ['ena coctost B 310 rpymme. [Ipu kakom HanmeHbIeM K 3aBe1IoMO
BepHO, uto Bepa u I'ena Moryt oOMeHsThCs Apyr ¢ Apyrom ¢ororpadusMu KOTHUKOB,
BO3MOKHO, Y€pE3 IPYTUX YYACTHUKOB IPYIIIIbI?

8. B uernipexyronsauke ABCD ctoponst AB, BC u AD pasubl. Halinute yron BDA, ecnu
u3BectHO, yTo ZABC = 40°, a otpesku AC u AD nepnieHIuKyJISIpHBI.
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MATEMATHUYECKHNHA BOM Ne2. 20.02.2019
I'PYIIIIA «CTAPT», BBICIIIAS JIUTA

1. Kapabac bapabac, [{ypemap u bypatuHo urparT B cieayromyto urpy. B Hauane Ha
cuety y byparuno 1000 3010ThIX. KaXKIbIM X0/IOM OH 3alIMCHIBa€T Ha OYMa)XKy CBOIO
ctaBky. CTaBka — 3TO LI€]10€ HEOTPULATEIBHOE YUCIIO 30JI0ThIX, HE PEBOCXOAAIIEE
TeKylel cymmbl Ha cuety y byparuno. Ilocne storo Kapabac wim ypemap norot
necHo. Ecnu mecHio moetr Jlypemap, To Kapabac bapabac nepeuuciser Ha cyeT
Bypatuno cymmy, paBHyro craBke. Ecnu xe mecHio moer Kapabac, To Bypatuno
nepeBoUT Ha cuetr Kapabaca cymmy, paBHyro craBke. [lo yciaoBuro urpel Kapabac u
Jlypemap ODKHBI BMECTE CIIeTh 5 meceH, mpudeM Jlypemap J0JDKEH CIeTh OOJIbliie
neceH, yeM Kapabac. Cmoxet 11 BypaTuHo yJIBOUTH CBOM KamuTal BHE 3aBUCUMOCTH
OT UT'PbI CONIEPHUKOB?

2. Ha nocke Hammcano 2019 pasnuuHbIX HarypalibHbIX uuncen. lletss cocuumTan
KOJIMYECTBO Map HAIMCAHHBIX YHCEII, IMOJyCyMMa KOTOPBIX TOXKE HalKMCaHa Ha JTOCKE
(mapbl, MOJyYarolIMecs] MEPEeCTaHOBKOM YHMCEN, CUMTAIOTCS OJMHAKoBbIMM). Kakoe
HauOOoJIbIIee KOJIMUYECTBO TAKUX Map MOTr HacuuTath [lers?

3. Jlenurenu d ¥ € HaTYpaJIbHOTO YKcia N TakoBbI, 4T d > € u J1r00oe Yucio, OoJbIIee
e, Ho MeHblee d, He sBisercs nenureneM N. Okaszanock, uto d>+e? = 2n+1. Jlokaxure,
9TO YUCIIO 4N+1 SBISIETCS] KBAAPAaTOM HATYPAIBLHOTO YHCIIA.

4. MOXXHO 7M1 OTMETUTh Ha OKpYHOCTH 100 CHMHUX TOYEK, a BHYTPU OKPYKHOCTH 97
KpPaCHBIX TOYEK, HE JISKAIUX Ha OTpPe3Kax C CMHUMHU KOHI[AMH, TakK, YTOObl BHYTpHU
JH000TO MATUYTOJIbHUKA C BEPIITUHAMU B CHHUX TOYKAX JIEKAJI0 POBHO 3 KPaCHBIX TOUKU?

5. HarypanbHbie ynciia ai, az, ..., n TAaKOBBI, 4TO a182...an(a1+azt...+an) = 50n. Moxer
1 N ObITh OoJpe 20197

6. B commmansHoii cetr 2019 y9acTHUKOB, HEKOTOPHIE U3 KOTOPBIX JApyskat. OKa3aaoch,
YTO Yy AHHM CTPOTO MEHBIIIE Ipy3eH, UeM Yy JIF0OOTo U3 OCTalbHbIX, a Y bopu — cTporo
OomBIIIE APY3€il, 4eM y TF000TO0 U3 OCTATBHBIX. [Ipu 3TOM cymMmMa Komn4uecTB Apy3ei AHu
u bopu paBHa k. [Tpu kakom HanbGonbmem K MOTJIO CityunThes Tak, uto Bepa u ['ena u3
TOM JK€ CETH HE MOTYT NepefaTh JAPYyr APYry MpUBET (BO3MOXKHO, 4Yepe3 APYrux
y4acTHUKOB ceTr)? [IpuBeT MOXKHO nepeIaBaTh TOJIBKO APY3bSM.

7. Cpenu Bcex HaTypanbHbIX uncen oT 1 go 101% paccmorpum ToBKO TE, y KOTOPBIX

cymma Bcex mmdp Oonblne mpousBeAaeHus Bcex mudp. Kakux cpemm 3Tux umcen
OOJIbIIIE: YETHBIX MM HEUCTHBIX ?

8. Bo Bcex kpome omHOW KieTKax kBaapara 29x29 crout mo ¢umke. Bee dumxu
CMOTJIM OJTHOBPEMEHHO TEPEMECTHTHCS B COCEIHIOI TI0 CTOPOHE KJETKY TakK, 4TO B
KaXXI0W KJIETKE BHOBb OKa3ajoch HE OoJiee 0JHOM (UIIKH, a CBOOOTHOE M3HAYAIHHO
MECTO 0Ka3a10Ch 3aHATO. CKOJIBKO €CTh BAPHAHTOB PACIIONIOKEHHS KIIETKH, HA KOTOPOU
W3HAYaIHHO HE ObLI0 PUIIKN?
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MATEMATHUYECKHNHA BOM Ne2. 20.02.2019
I'PYIIIIA «CTAPT», IIEPBAS JIUT'A

1. Kapabac bapabac, /lypemap u bypaTtuHo urpatot B clieaytoilyio urpy. B Hauane Ha cuety
y Bbypatuno 1000 30s0TeiX. KaxkapIM X0IOM OH 3amMCBHIBAET Ha OyMa)kKKy CBOIO CTaBKY.
CraBKka — 3TO LI€JI0€ HEOTPULIATEIILHOE YHACIIO 30JI0THIX, HE IIPEBOCXOSIIEE TEKYIIEH CyMMBI
Ha cuery y byparuno. Ilocne storo Kapabac wiu lypemap norot necHio. Ecinu necHio noer
Hypemap, To Kapabac bapabac nepeuuncinser Ha cuet bypatuHo cymmy, paBHyto ctaBke. Ecin
e necHro noet Kapabac, To bypatuno nepesogut Ha cuet Kapabaca cymmy, paBHYIO CTaBKe.
ITo ycnoButo urpel Kapabac u [Iypemap noymxHBI BMECTE CETh 5 neceH, npuueM Jlypemap
JOJDKEH cneTh Oosblie neceH, yueM Kapabac. Cmoxer nu bypatnHo yABOUTH CBOM KamuTam
BHE 3aBUCUMOCTH OT UI'PbI COIIEPHUKOB?

2. Ha nocke Hanmucano 2019 pa3nuuHbIx HaTypanbHbBIX ynce. [leTst cocunTan KoTu4ecTBO mnap
HAITMCAaHHBIX YHMCEJl, IOJyCYMMa KOTOPBIX TOXKE HAIKMCAHA Ha JOCKE (Iapbl, MOJYYarOIIHECs
NEPECTAHOBKOM YHUCEN, CUMTAIOTCA OJMHAKOBbIMU). Kakoe HanOobllee KOIMYECTBO TaKUX
nap Mor Hacuurtats llersa?

3. Ane u bope 3amanu pemmTh mpuUMep Ha MEPEeMHOKEHHE JBYX HaTypalbHbIX ynced. Ho B
y4eOHUKE MOCHenHsAsd Hu@pa OAHOrO M3 YHMCEN IUIOXO Mporedaraigach U €€ CIOXKHO ObLIOo
pa3o0patb. AHs IoTymasa, 4To TaM JOJDKHA ObITh M(pa 8, 1 MosTyunia OTBET, OTIIMYAIOIIUNCS
oT npaBwibHOrO Ha 1016. bopst moymait, uyto Tam JobkHA ObITH U(pa 3, ¥ MOTYUYHIT OTBET,
OTIMYAOIIMiics OT npaBuibHOTrO Ha 381. Kakas nudpa Ha camoM zienie mioxo npormeyaranach?

4. MOHO JI1 OTMETUTD Ha OKpYKHOCTH 100 CUHUX TOYEK, a BHYTPHU OKPY>KHOCTH 97 KpaCHBIX
TOYEK, HE JIeKalUX Ha OTpPe3KaX C CHHMMHU KOHI[AMHU, TaK, 4YTOObI BHYTPH JIH0OOTO
MATAYTOJbHUKA C BEPIIMHAMU B CHHUX TOUYKaX JIEKAJIO POBHO 3 KPACHBIX TOUKH?

5. B paa crost wucna 3, 6, 4, 20,9, 12, 2, 8. 3a ogHy omepariuio MOKHO BbIOpaTh HECKOJBKO
yuces, HauOOJIbIINI OOLIUN JEIUTENb KOTOPhIX PABEH MX KOJMYECTBY, M TMEPECTaBUTh UX
MEX1y cO00M Tak, 4TOObI HU OHO U3 HUX HE OCTAJIOCh Ha MPEXHEM MecTe (HanpuMep, MOKHO
nepecTaBuTh uncia 3, 6, 12 u momyuuts 12, 3, 4, 20, 9, 6, 2, 8). M0oxHO 1 TIpH TTOMOIITH TaKHX
orepanuii NepecTaBuTh YMCIa B 0OpPaTHOM MOPsJIKE?

6. B conmanpHoit cetrt 2019 y9acTHHKOB, HEKOTOPBIE U3 KOTOPHIX ApyxkaT. OKa3anock, 4To y
AHH CTpPOro MEHbILIE JApPYy3€el, 4eM Yy JII000ro M3 OCTalbHbIX, a Y bopu — crporo Oosblie
Tpy3eil, yem y 100010 u3 octanbHbIX. [Ipu aTOM cymMMa konudecTB Apy3eit Auu u bopu paBHa
k. ITpu kakoM HauOosbIeM K MOTJIO ClydnuThes Tak, 4To Bepa u I'eHa U3 ToM ke ceTH
HE MOTYT NepeaaTh APYTr APYry NpuBET (BO3MOKHO, Yepe3 JAPYruX YYaCTHUKOB CETH)?
[TpuBeT MOXKHO MepeaaBaTh TOIBKO APY3bSM.

7. Cpenu Beex HaTypanbHbIX urcen oT 1 1o 10 paccmoTpum Tonbko Te, y KOTOpBIX cymMa

Bcex mudp 6obIIe mponsBeaeHus Beex 1udp. Kakux cpenu 3Tux yncesn 00JbIiie: YeTHBIX UK
HEYETHBIX?

8. Bo Bcex kpome oJIHOM KiIeTKax KBaapata 29x29 crout no ¢uiike. Bee dumiku cMoriu
OJTHOBPEMEHHO TIEPEMECTHTHCS B COCETHIOIO TI0 CTOPOHE KIJIETKY TaK, YTO B KaXIOW KIIETKE
BHOBB OKa3aJoch He 0ojiee 0HOM (PUITKH, a CBOOOIHOE N3HAYATILHO MECTO 0Ka3ajI0Ch
3aHATO. CKOJIBKO €CTh BAPHAHTOB PACIIOJIOKCHHS KJISTKH, Ha KOTOPOI M3HAYAIBHO HE OBLIO
buiku?
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MATEMATHUYECKHNHA BOM Ne2. 20.02.2019
I'PYIIIIA «CTAPT», BTOPAS JIUT'A

1. Umerotest 5 kamHel. Kakue Obl 1Ba U3 HUX HU BBIOpAaTh, OHU BMECTE BeCAT 10O 75,
6o 84, mubo 93 dyHTta (Bce 3TH 3HaUeHHUS BCTpedaroTcsi). CKOJBKO BECUT KaxIbIU
KaMCHb?

2. Ha pocke wnamucano 2019 pa3nauusbIX HaTypadbHbIX uucen. lletss cocuwrtan
KOJIMYECTBO Map HAIMCAHHBIX YHCEII, ITOJyCyMMa KOTOPBIX TOXKE HAlMCaHa Ha JIOCKE
(mapbl, MOJyYaroIIMecs IMEPECTaHOBKOM YHCEN, CUMTAIOTCS OJMHAKOBBIMM). Kakoe
HanOoJIbllIee KOJIMYECTBO TaKUX Nap Mor HacuuTarh llets?

3. Ane u bope 3ananu pemuTh NpuMep Ha IEPEeMHOKEHUE IBYX HaTypalbHbIX uncen. Ho
B yueOHUKE MocieqHss uudpa OJHOTO M3 YMCEN IUIOXO IMpoleyaragach U €€ CIO0KHO
ObUIO pa3zoOpaTh. AHS MOayMalia, 4TO TaM JIOJDKHA ObITh Iudpa 8, U moaydusa OTBET,
OTIUYAIOIIMIACS OT mpaBwibHOTO Ha 1016. Bops momyman, 4yTo Tam A0KHA OBITH Udpa
3, ¥ OJIy4HJI OTBET, OTIMYAIOIIMICS OT npaBuibHOro Ha 381. Kakas uudpa nHa camom
JieJie TJI0XO0 MponeyaTanach?

4. MOXHO JM OTMETUTh Ha OKPY>KHOCTH 90 CMHUX TOYEK, a BHYTPU OKPY>KHOCTU 87
KpPaCHBbIX TOYEK, HE JISKAIIUX Ha OTpPe3Kax C CMHUMHU KOHI[AMH, TakK, YTOObl BHYTpU
JF000T0 MATUYTOJILHUKA C BEPIITMHAMH B CHHUX TOYKaX JIEYKAI0 POBHO 3 KPaCHBIX TOUKH?

5. B psan croar umcna 3,6, 4, 20,9,12,2,8. 3a ogHy omepanuio MOXXHO BBIOpaTh
HECKOJIbKO 4HCes, HauOOIbIINK OO JEIUTENh KOTOPHIX PaBEH WX KOJIMYECTBY, U
MEPECTaBUTh MX MEXIYy COOOM Tak, YTOOBI HU OJHO M3 HUX HE OCTAJOCh Ha IMPEKHEM
Mecte  (HampuMmep, MOXHO  IepecTaBuTh uucia 3,6,12 u  MmOdyduTh
12, 3,4, 20,9, 6, 2, 8). M0oXHO JI1 TTPU MMOMOIIM TaKUX OMNEpaIuii MepecTaBUTh YnCia B
oOpaTHOM MOpPsJIKE?

6. B commmansHoii cetr 2019 y9acTHUKOB, HEKOTOPHIE U3 KOTOPBIX JApyskat. OKa3aaoch,
YTO y AHU CTPOTO MEHBIIE Apy3€eH, 4eM y JH000ro U3 OCTalbHBIX, a Y bopu — cTporo
OomBIIIE APY3E, 4eM y JTF000TO0 13 OCTATBHBIX. [Ipu 3TOM cymMa Kon4uecTB Apy3ei AHu
u bopu paBHa K. [Tpu kakom HanbosbieM K MOTJIO Ciy4HuThes Tak, uto Bepa u ['ena u3
TOM >K€ CETH HE MOTYT NepeaaTh JPyr APYry NpUBET (BO3MOXKHO, depe3 JAPYrux
y4acTHUKOB ceTh)? [IpuBeT MOXKHO TiepeIaBaTh TOJBKO APY3bSM.

7. Cpenu Bcex HaTypanbHbIX umcen oT 1 go 10 paccmorpum ToBKO TE, y KOTOPBIX

CyMMa BCCX I_II/I(l)p OoJbIIIe IMPON3BCACHHUA BCCX I_II/ICI)p Kakux cpcan O9TUX YMCCII
OOJIBIIIE: YETHBIX WA HEYSTHBIX ?

8. Bo Bcex kpome o1HOM KileTKax kBagpara 29x29 crout no ¢umike. Bee Gpumku
CMOTJIY OJTHOBPEMEHHO MEPEMECTUTHCS B COCETHIOIO TI0 CTOPOHE KJIETKY TakK, YTO B
Ka)KJIOH KJIETKE BHOBB OKa3aJIoCh He 0ojiee 0HOM (UIIKHU, a CBOOOJHOEC N3HAYAIIHHO
MECTO 0Ka3ajoch 3aHATO. CKOJIBKO €CTh BAPUAHTOB PACTIOJIOKEHUSI KJIETKH, Ha
KOTOPOU M3HAYAIBHO HE OBLII0 PUIIKN?
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MATEMATHUYECKHNHA BOM Ne2. 20.02.2019
I'PYIIIIA «CTAPT», TPETDBS JIMT'A

1. Nmerotcs 5 xamueit. Kakue Obl 1Ba W3 HUX HU BBIOPATh, OHU BMECTE BECST JIMOO 75, Mo
84, mu6o 93 ¢yHTa (BCce 3TN 3HaUeHUs BcTpedaroTcs). CKOJIBKO BECHT KaXKIbIi KaMEHb?

2. IIaTepo ManbuMKOB MPOBEIHU TYPHHUP MO HACTOJILHOMY TEHHHCY, UTpas Mapa MPOTUB Maphl.
[Ipu sTOoM Kaxkgas mapa, Kakyl TOJBKO MOHO COCTaBUTh U3 HUX, MPOTHUB KAKIOU M3
OCTaJIbHBIX BO3MOXKHBIX Map cChirpaiia poBHO oAWH MaTd. CKOJbKO BCero mardeid ObLIO
ChITpaHo?

3. Ane u bope 3amanu pemmTh IpUMep Ha NMEPEMHOKEHHUE JBYX HaTypanbHbIX umncen. Ho B
y4yeOHUKE MOCHETHs IU(pa OJHOTO M3 YHCEN IUIOXO Mporeyarajach MU €€ CIO0KHO ObLIO
pa3o0patb. AHs olymaa, 4To TaM JOJDKHA ObITh i(pa 8, 1 1MoTyunia OTBET, OTIINYAIOIIUNCS
oT npaBwibHOro Ha 1016. bopst moxymait, yTo Tam JOJbKHA OBITH LU(pa 3, U MOTYYUI OTBET,
OTJIMYAIOIIUICS OT NpaBmiibHOrO Ha 381. Kak mudpa Ha camoM Jiene mioxo mporeyaranach?

4. Tabnuia 3x3 3aN0JHEHA YHCIaMH TaK, KaKk TOKa3aHO Ha PUCYHKE. 3a OJHY
Olepalnui0 MOXHO B3ATh Jr0Oble N umcen, HOJl koropeix paBeH N, u
HIepECTaBUTh UX MEXKIY cO00#l Tak, YTOObI HU OJHO M3 HUX HE OCTANOCh Ha | 6
npekHeM MecTe. MOXKHO JIM IPH IOMOIIM TaKUX ONEPAlMi HONY4HTh | 10 | 12 | 20
PacCTaHOBKY, CHMMETPHYHYIO UCXOJHONH OTHOCUTENIBHO IJIaBHOM TMArOHaH,
UIYILIEN U3 JIEBOTO BEPXHETO yIia B PABbIA HHKHAN?

1

5. Ha okpyxHoct otMeueHo 90 cuHHMX ToueK. BHYTpH OKpYKHOCTH OTMEYEHO 86 KpacHBIX
TOYEK, HU OJIHA U3 KOTOPBIX HE JIEKUT HA OTPE3KE C CHHUMH KOHIIaMU. JOKa)KUTE, YTO MOKHO
BBIOpATh 5 CUHUX TOYEK TaKUM 00pa3oM, 4TOObI BHYTPH MATUYTOJIbHUKA C BEPIIMHAMH B ATHX
TOUYKax ObLIO HE 0oJiee ABYX KPACHBIX TOUEK.

6. B coumanbhoil cetn 2019 yyacTHHKOB, HEKOTOPBIE U3 KOTOPBIX Jpyxkat. OKa3anoch, 4To y
AHU CTpPOro MeHbILIE PY3€E, YEM Y JIFOO0T0 U3 OCTaNbHBIX, a Yy bopu — cTporo 0osbliie apy3ei,
YeM y J1000ro u3 octaiabHbIX. [Ipu 3ToM cymMmMa koirdecTB ux apyseit paBaa 2000. Moxer nu
CIIy4YHUThCS Tak, yTo Bepa u I'eHa U3 TOM Ke CETH HE MOTYT IepelaTb APYr APYry IMPUBET
(BO3MOKHO, Yepe3 IPYyrux y4acTHUKOB ceTH)? [IpuBeT MOKHO repeaaBaTh TOJIBKO JPY3bSM.

7. ITo kpyry ctoar 50 xameneoHOB TPEX IIBETOB: CEPOT0, OypOro U MAIMHOBOTO (XOTsI ObI JBa
[[BETa MPUCYTCTBYIOT). KaXXayr0 MUHYTY OHM BCE OJHOBPEMEHHO TMEpPEKPAIINBAIOTCS 10
CIIEIYIONIEMY TMpaBUIIY: €CIM XaMEJICOH CTOSUI MEXIy XaMeJICOHaMH OJHOTO IIBETa OH
CTAaHOBHTCS TOTO K€ I[BETA, a €CIU MEXKIY Pa3HBIMU, TO MEPEKPAIINBACTCS B TPETUH IIBET.
JIoKa)kHTe, 9TO KaXKIyF0 MUHYTY XOTsI ObI OZIIH XaMeJICOH OyIeT MEHATh CBOM ITBET.

8. Bo Bcex kpoMme oHOM KieTkax KBaapara 29x29 crtout no dumke. Bee dumku cMorim
OJHOBPEMEHHO IMEPEMECTUTHCSA B COCEAHIOIO MO CTOPOHE KIIETKY TaK, UTO B KaXKJIOM KJIETKE
BHOBB 0Ka3aJIOCh HE OoJiee 0aHOM (PHIIKH, 2 CBOOOHOE M3HAYATHFHO MECTO OKA3aJI0Ch 3aHSATO.
CKOJIBKO €CTh BapHAHTOB PACIIOJIOKEHHUS KJICTKH, Ha KOTOPOH M3HAYAIBHO HE ObLI0 (puIku?



