XLIX YPAJIbCKHM TYPHUP FOHBIX MATEMATHUKOB. KUPOB, 17-23.02.2017

MATEMATHUUYECKHNHA BOM Nel. 19.02.2017
CTAPHIASA I'PYIIITIA, BBICIIHASA JIMTA

1. B ctpane 5 pecnyOnuK, B KaXXKI0H MO HECKOJbKY ropojoB. HekoTopsie mapbl
rOpPOJIOB CBSI3aHbI JABYCTOPOHHUMH AaBHAPEMCAMU, MPHUUEM U3 KAXKIOTO Tropoaa
KaXJ0M pecnyOJIMKA MOKHO HANPsIMYIO MOMACTh XOTs Obl B OJIMH TOPOJ] KOXKI0U U3
OCTAJIbHBIX pecyOauK. JlokaxuTe, 4TO B 3TOU CTpaHE €CTh UKINYECKUI MapIIpyT,
MPOXOAIINI HEe 00Jiee OJHOTO pasza uepe3 Kbl TOpo, JJIMHA KOTOPOTO JIETUTCSA
Ha 3.

2. M0>HO 71 Tak paccTaBUTh UGpHI 1, 2, ..., 8 B KJIeTKax NOJOCKH 1x8, 4T00BI npu
J1000M pa3pe3aHuu TMOJIOCKU Ha JIBE YacTH CymMMa BceX HU(p B OJHOM U3 HacTeu
JeNUIIach HA CYMMY BCeX UG B APYTrou?

3. Jlano HeuérHOe HaTypaidpbHOe umcio N. Ha mocke BhIMHCaHBI B TOPSIKE
BO3pAaCTaHUs BCE OCTATKH, KOTOPbIE€ MOTYT JaBaTh CTENEHU 2 MPHU JICJICHUU Ha N.
(Hampumep, mpu N = 9 Ha nocke Oblau OBl HanKcaHbl uKcia 1, 2, 4, 5, 7, 8.) Beerna
JIY TI0 ATUM YHCIIaM MOKHO OTIPEJICTUTh N?

4. Bee knerku gocku (2n+1)x(2n+1) packparieHsl B YEpHBIA U Oelblii mBeTa. MBI
TOBOPUM, UTO KJIETKAa OOMUHUPYem B CBOEH CTPOKE U CBOEM CTOJIOIIE, €CITU KIIETOK
e€ uBeTta TaMm OoJblle MOJOBHHBI. Kakoe HauMeHbIlIee KOJIUYECTBO KIETOK MOXKET
JIOMUHHUPOBATH OJHOBPEMEHHO B CTPOKE U CTOJIOIE?

5. Ha croponax AB u BC tpeyronpuuka ABC otmeuyenbt Touku M u N

cootBercTBeHHO. M3BecTHO, uTo BM = BN 1 AO = OC, rne O — Touka nepecedeHus
otrpe3koB AN u CM. Jlokaxute, uro TpeyroibHuk ABC paBHOOEApEHHBIN.

6. ImeeTcs n HAaTYpPaJIbHBIX YHUCCJII di, dz, ..., dn. Brinuiiem Bce qyucJa, O6paTHBIe K
KaOKIOMY H3 YHCCI, K KaXIOMY IIPOU3ZBCACHHUIO JBYX YHCCII, K KaXIOMY
ITPONU3BCACHUIO TpéX qucell, ..., K IMPOU3BCACHUIO BCCX YHUCCIIL. HpH KaKux

HAaTypaJIbHbIX n CyMMa BCCX BBIIIMCAHHBIX YUCCJI MOKCT OKA3aThCA PpAaBHA 1?

/. B tpeyronbaruke ABC mposenensl Ouccektpucel BK n CL. Ha mpomomxkenuun
otpe3ka AB 3a Touky B BeiOpana Touka D Tak, yto CD || BK. Touku E u F Be1OpaHbI
Tak, yTo yeTbipexyroiabHuku BCLE u DLEF — napannenorpammsl. Jlokaxure, 4yto
touka F nexur nHa npsimoii BK.

8. Haiiaute KOIMYECTBO CTPOrO BO3pACTAIOLIUX MOCIEA0BATEIHHOCTEH LEIbIX
HEOTPULATEIIBHBIX YHCEN, MEPBBIA 4JeH KOTOpbIXx paBeH 0, mocnegnuii — 20, a
Cpenu JIOOBIX IBYX COCEHUX YJIEHOB POBHO OJIHO YMCJIO YETHOE.
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MATEMATHUUYECKHNHA BOM Nel. 19.02.2017
CTAPHIASA I'PYIIIIA, IIEPBAS JIUTA

1. B ctpane 5 pecnyOnuK, B KaKI0H MO HECKOJbKY ropojoB. HekoTtopsie mapbl
rOpPOJIOB CBSI3aHbI JABYCTOPOHHUMH AaBHAPEMCAMU, MPHUUEM U3 KAXKIOTO Tropoaa
KaXJ0M pecnyOJIMKA MOKHO HANPsIMYIO MOMACTh XOTs Obl B OJIMH TOPOJ] KOXKI0U U3
OCTAJIbHBIX pecyOauK. JlokaxuTe, 4TO B 3TOM CTpaHE €CTh LIMKINYECKUI MapIIpyT,
MPOXOAIINI HEe 00Jiee OJHOTO pasza uepe3 Kbl TOpo, JJIMHA KOTOPOTO JIETUTCSA
Ha 3.

2. M0>HO 71 Tak paccTaBUTh UGpHI 1, 2, ..., 8 B KJIeTKax NOJOCKH 1x8, 4T00BI npu
J1000M pa3pe3aHuu MOJOCKK Ha JIBE YacTH CyMMa BceX IU(p B OJHON W3 YacTei
JeNUIIach HA CYMMY BCeX UG B APYTrou?

3. Jlano Heu€TtHOE HaTypanbHOoe uucio N> 1. Ha gocke BHITIMCAHBI B TOPSAKE
BO3pAaCTaHUs BCE OCTATKH, KOTOpbIE MOTYT JaBaTh CTENEHU 2 MPH JIEJICHUH Ha N.
(Hampumep, ipy N =9 Ha gocke ObumM OBl HammcaHbl yucia 1, 2, 4, 5, 7, 8.)
Oka3zasioch, 4TO Ha JIOCKE BBIMMCAHBI BCE YKCIA OT | JJO HEKOTOPOrO HATYpPaJbHOIO
M 1 ToJIbKO OHU. O0s3aTENIbHO JIU BEPHO, UTO N = M+17?

4. Bee knetku gocku (2n+1)x(2n+1) packparieHsl B YEpHBIA U Oelblii mBeTa. MBI
TOBOPUM, UTO KJIETKA OOMUHUPYem B CBOEH CTPOKE MU CBOEM CTOJIOIIE, €CITH KIIETOK
e€ 1BeTa TaM 0oJIbllIe OJIOBUHBI. JJOKaXXUTE, YTO CYIIECTBYET HE MeHee N+1 KIIEeTOK,
KOTOpbIE JOMUHUPYIOT OTHOBPEMEHHO B CTPOKE U CTOJIOIIE.

5. Ha croponax AB u BC Ttpeyronsuuka ABC otrmeuenst Toukn M u N
cootBeTcTBeHHO. M3BecTHO, uTo BM = BN 1 AO = OC, rne O — Touka nepeceueHus
orpe3koB AN u CM. Jlokaxute, uro TpeyroibHuk ABC paBHOOEApEHHBIN.

6. Imeerca N HAaTypaJIbHBIX YKceN ai, 82, ..., an. BRIMUIIIEM BCe Yncia, 0OpaTHBIC K
KOKIOMY W3 4YHCEN, K KaXKIOMY IMPOM3BEACHUIO JBYX YHCENI, K KaKIOMY
NPOU3BEACHUIO TPEX 4YHCEN, ..., K IMPOU3BEACHHUIO Bcex uMcen. llpu kakux

HaTypaJbHBIX N CyMMa BCEX BBINHMCAHHBIX YUCCII MOKET OKa3aThCA paBHA 1?

/. B tpeyronbarke ABC mnposenensl Ouccektpucel BK n CL. Ha nmpopomxenuu
otpe3ka AB 3a Touky B BeiOpana Touka D Tak, yto CD || BK. Touku E u F Be1OpaHb!
Tak, uTo 4eThipexyroabHuku BCLE nu DLEF — nmapannenorpammel. Jlokaxure, 4To
Touka F mexur Ha npsimon BK.

8. Haiiaute KOIMYECTBO CTPOrO BO3pACTAIOLIUX MOCIEA0BATEIHHOCTEH LEIbIX
HEOTPHUIIATEIIBHBIX YHUCEI, MEPBBIA WICH KOTOpPBIX paBeH (0, mocnemnuii — 20, a
cpeau JIt0ObIX IBYX COCEIHUX YJIEHOB POBHO OJIHO YHCJIO YETHOE.
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MATEMATHUUYECKHNHA BOM Nel. 19.02.2017
CTAPHIASA I'PYIIIIA, BTOPAS JIMTA

1. B ctpane 5 pecnyOnuK, B KaKI0H MO HECKOJbKY ropojoB. HekoTtopsie mapbl
rOpPOJIOB CBSI3aHbI JABYCTOPOHHUMH AaBHAPEMCAMU, MPHUUEM U3 KAXKIOTO Tropoaa
KaXJ0M pecnyOJIMKA MOKHO HANPsIMYIO MOMACTh XOTs Obl B OJIMH TOPOJ] KOXKI0U U3
OCTAJIbHBIX pecyOauK. JlokaxuTe, 4TO B 3TOM CTpaHE €CTh [IUKINYECKUI MapIIpyT,
MPOXOAIINI HEe 00Jiee OJHOTO pasza uepe3 Kbl TOpo, JJIMHA KOTOPOTO JIETUTCSA
Ha 3.

2. M0>HO 71 Tak paccTaBUTh UGpHI 1, 2, ..., 8 B KJIeTKax NOJOCKH 1x8, 4T00BI npu
J1000M pa3pe3aHuu MOJOCKK Ha JIBE YacTH CyMMa BceX IUp B OJHON W3 YacTei
JeNUIIach HA CYMMY BCeX UG B APYTrou?

3. Jlano Heu€TtHOE HaTypanbHOoe uucio N> 1. Ha gocke BHITIMCAHBI B TOPSAKE
BO3pAaCTaHUs BCE OCTATKH, KOTOpbIE MOTYT JaBaTh CTENEHU 2 MPH JIEJICHUH Ha N.
(Hampumep, ipy N =9 Ha gocke ObumM OBl HammcaHbl yucia 1, 2, 4, 5, 7, 8.)
Oka3zasioch, 4TO Ha JIOCKE BBIMMCAHBI BCE YKCIA OT | JJO HEKOTOPOrO HATYpPaJbHOIO
M 1 ToJIbKO OHU. O0s3aTENIbHO JIU BEPHO, UTO N = M+17?

4. Bee knetku gocku (2n+1)x(2n+1) packparieHsl B YEpHBIA U Oelblii mBeTa. MBI
TOBOPUM, UTO KJIETKA OOMUHUPYem B CBOEH CTPOKE MU CBOEM CTOJIOIIE, €CITH KIIETOK
e€ 1BeTa TaM 0oJIbllIe OJIOBUHBI. JJOKaXXUTE, YTO CYIIECTBYET HE MeHee N+1 KIIEeTOK,
KOTOpbIE JOMUHUPYIOT OJTHOBPEMEHHO B CTPOKE U CTOJIOIIE.

5. Jlaa kBagpat ABCD. Ha npomomxennn quaronanu AC 3a Touky C ormeueHa Takas
touka K, uto BK = AC. Haitqute yron BKC.

6. I[OKEDKI/ITG, qTO JIA KaXXJO0T'0 BEUICCTBEHHOI'O A BLIMMOJHCHO HCPAaBCHCTBO

1
a’ +2—2a+1.
a-—a+1

/. B tpeyronbauke ABC mposenensl Ouccektpucel BK n CL. Ha mpomomxkenuun
otpeska AB 3a Touky B BeiOpana Touka D Tak, yto CD || BK. Touku E u F Be1Opanb!
Tak, yTo yeTbipexyroiabHuku BCLE u DLEF — napannenorpammsl. Jlokaxure, 4yTo
touka F nexur nHa npsimoii BK.

8. Brimuiem B mopsiake Bo3pacTaHusl 4MCiIo | W Bce HaTypalibHBIE YUCIA, CyMMa
mudp KoTopbix nenutca Ha 5. Ilomyuum mocnenosarenbHOcTh 1, 5, 14, 19, ...
Jlokaxxurte, 4TO N-U YIEH 3TOM MOCIEA0BATEILHOCTU MEHBIIIE SN.
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MATEMATHUUYECKHNHA BOM Nel. 19.02.2017
MJUIAZIITAS I'PYIIIIA, BBICIHIAS JIMTA

1. Ha ckmaze JNEXUT N? pasIU4HBIX IyCTHIX KOpobok. Kaxmgas kopoOka mMeer
KBajJpaTHoe ocHoBaHue. [IlupuHa 1 BrIcOTa KOPOOKH — HaTypaJibHbIEC YKCia OT 1 110
Nn. OxHa kopoOKa ImoMeIaeTcs B Ipyryro, eciiu 00a pazmepa (M MIUpUHA U BBICOTA)
NepBON KOPOOKH MEHBIIIE COOTBETCTBYIOIIMX Pa3MEPOB BTOPOM KOPOOKH, a KaKOM-
TO pa3Mep MeHbIe X0Ta Obl Ha nBa. KnagoBmuk xoueT coOpaTh U3 3TUX KOPOOOK
HECKOJIbKO CTOMOK. KaXkayro CTONKY OH CKJIAJIBIBACT IO CIAEAYIOIIEMY MPUHITUITY:
OH OepeT KaKyloo—TO OJIHy KOPOOKY, BKJIQJbIBAET B HEE BTOPYIO, 3aTEM BO BTOPYIO
KOpPOOKY BKJIQJIBIBAET TPETHIO U T. 1. (B CTONKE MOXET OBbITh JIFDOOE YUCTIO KOPOOOK
HauyWHas C €AUHUIIbI). B Kakoe HauMEHbIEE KOJUYECTBO CTOMOK OH CMOXET
CJIOKUTb KOPOOKH?

2. Kaxxnas kiretka kBajapata (2n+1)x(2n+1) okpaiieHa B KpacHBIN WJIM CHHHH I[BET.
Kierka Ha3bIBaeTcsi domuHupyroujeu, eciu Kak B €€ CTpOKe, TaKk U B €€ cTojo1e

OOJIbIIIe TIOJIOBUHBI KJIETOK €€ mBeTa. JIOKaKHUTe, 9TO JOMUHUPYIOMNUX KJIETOK XOTS
Ob1 2n+1.

3. Pemnre B HaTypanbHbIX uynciax ypaBHeHue 12*+10Y = 71022,

4. BepmuHbl rpada HENb3s MOKPACUTh B TPU IIBETA TaK, YTOOBI Kaxaoe pedpo
COCIUHSIIO BEPIIMHBI Pa3HbIX IIBETOB. J[oKakuTe, 4TO B 3TOM rpade ecTh JIM00 UK
U3 YETHIPEX BEPIINH, JIMOO HECAMOIIEPECEKAIOITUNCS MyTh U3 CEMU BEPIIIMH.

5. Pazoetite kBagpar 101x101 6e3 yriioBoii KIeTKH Ha KJIETYaThIE MOJIOCKHU IIHUPUHBI
1 Tak, 4TOOBI MPOM3BENCHUE UX TUIOINIAACH OBLIO MaKCUMAaJIbHBIM.

6. Cpeau rpaHel BOCBMHM OJMHAKOBBIX IO pa3Mepy KyOWKOB TpEeTh CHUHHE, a
ocTalbHbIe — KpacHble. M3 3THX KyOWMKOB ClIoXwmiaum Ky0 2x2x2. Temepb cpeau
BUJIUMBIX TpaHel KyOMKOB POBHO TPETh — KpacHbIE. JloKauTe, 4TO U3 BCEX ITUX
KyOHMKOB MOXKHO CJIOKHUTH KyO, MOJTHOCTHhIO KPAaCHBIN CHAPYXKHU.

11 12 13
7. Bacsg Hanmcals Ha JIOCKE IOJIOKUTENbHBIE ynucia a, b, ¢ u — +—+ —. [locne

a b ¢
ITOTO Mama Halnia cpezu/l HUX HAUMCHBIIICC (OI[HO 3 HaI/IMeHbHH/IX, CCJIIN UX 6I)IJIO

HECKOJIbKO), @ OCTallbHble TpU yucia crepya. Haiiqure HamboJiblliee BO3MOXKHOE
YHUCJI0, KOTOPOE MOTJIO OCTaThesl y Mamiu.

8. lan kBanpat ABCD. Ha nponomkenuu quaronanu AC 3a Touky C oTMeueHa Takas
touka K, ato BK = AC. Haiigure yrom BKC.
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MATEMATHUUYECKHNHA BOM Nel. 19.02.2017
MJIAJIHTAS I'PYIIIIA, IIEPBAS JIMTA

1. Ha ckmaze JNEXUT N? pasIU4HBIX IyCTHIX KOpobok. Kaxmgas kopoOka mMeer
KBajJpaTHoe ocHoBaHue. [IlupuHa 1 BrIcOTa KOPOOKH — HaTypaJibHbIEC YKCia OT 1 110
Nn. OxHa kopoOKa ImoMeInaeTcs B Ipyryro, eciii 00a pazMmepa (M MIMpUHA U BBICOTA)
NepBON KOPOOKH MEHBIIIE COOTBETCTBYIOIIMX Pa3MEpPOB BTOPOM KOPOOKH, a KaKOM-
TO pa3Mep MeHbIe X0Ta Obl Ha nBa. KnagoBmuk xoueT coOpaTh U3 3TUX KOPOOOK
HECKOJIbKO CTOMOK. KaXkAyro CTONKY OH CKJIQJBIBACT IO CICAYIOIMIEMY MPUHIIUITY:
OH OepeT KaKylo—TO OJIHy KOPOOKY, BKJIQJbIBAET B HEE BTOPYIO, 3aTEM BO BTOPYIO
KOpPOOKY BKJIQJIBIBAET TPETHIO U T. 1. (B CTONKE MOXET OBbITh JIFDOOE YUCTIO KOPOOOK
HauyWHas C €AUHUIIbI). B Kakoe HauMEHbIEE KOJUYECTBO CTOMOK OH CMOXET
CJIOKUTb KOPOOKH?

2. Kaxxnas kiretka kBajapata (2n+1)x(2n+1) okpaiieHa B KpacHBIN WJIM CHHHH I[BET.
Kiierka Ha3piBaeTCs JOMHHUPYIONICH, €CIM Kak B €€ CTPOKE, Tak U B €€ cToslle

OOJIbIIIe TIOJIOBUHBI KJIETOK €€ mBeTa. JloKaXnuTe, 9TO JOMHUHUPYIOMNUX KIECTOK XOTS
Ob1 2n+1.

3. Pemnte B HaTypanbHbIX Uynciiax ypaBHeHue 16*+14Y = 71022,

4. B ctpane 5 pecnyOJiUK, B KaXJOH IO HECKOJbKY ropoaoB. Hekotopeie mapsl
rOPOJOB CBSI3aHbl JBYCTOPOHHMMH aBHAPEHMCAMM, MPUYEM M3 KAXKIOrO Tropoja
KaXJ0M pecnyOJIMKA MOKHO HAIPSIMYIO TTONACTh XOTsI Obl B OJIMH TOPOJ KXKI0U U3
OCTaJbHBIX pecnyOuK. JloKaxuTe, 4TO B 3TOM CTPAHE €CTh LIMKINYECKU MAPIIPYT,
OPOXOASANIINI HEe OoJiee OHOTO pasa uepe3 KakIbli ropoi, JJIMHA KOTOPOTO JIETUTCA
Ha 5.

5. Pazoetite kBazpat 100x100 6e3 yriioBoil KJIETKH Ha KJIETYaThIE TOJIOCKU ITUPUHBI
1 Tak, 4TOOBI MPOU3BEACHUE X TIIOMIaACH ObLIO MAKCUMAILHBIM.

6. Cpeau rpaHel BOCBMHM OJMHAKOBBIX IO pa3Mepy KyOWKOB TpEeTh CHUHHE, a
ocTalbHBIe — KpacHble. M3 3THX KyOWMKOB ClIOXMIH KyO 2x2x2. Temephb cpemu
BUJIUMBIX TpaHel KyOMKOB POBHO TPETh — KpacHbIE. JloKauTe, 4TO U3 BCEX ITUX
KyOHMKOB MOXKHO CJIOKHUTh KyO, MOJTHOCTHIO KPAaCHBIN CHAPYXKHU.

11 12 13
7. Bacsg Hanmcas Ha JIOCKE IOJIOKUTENbHbBIE ynucia a, b, ¢ u — +—+ —. [locxe

a b ¢
9TOTO Mama Haluia CpC,HI/I HUX HAUMCHBIIICC (OI[HO 3 HaI/IMeHBHH/IX, CCJIN UX 6I>IJIO

HECKOJIbKO), @ OCTallbHble TpW 4YMcia crepia. Haiiaure HanbOosbliiee BO3MOXHOE
YKCIJI0, KOTOPOE MOTJIO OCTaThes y Maiu.

8. lan kBanpat ABCD. Ha nponomkenuu quaronanu AC 3a Touky C oTMeueHa Takas
touka K, ato BK = AC. Haiigure yrom BKC.
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MATEMATHUUYECKHNHA BOM Nel. 19.02.2017
MJUIAJIHIAS I'PYIIIIA, BTOPAS JIUTA

1. Ha cknage aexut 100 paznuyHbIX MycThIX KOopoOok. Kaxkmas kopoOka umeet
KBajJpaTHoe ocHoBaHue. [IlupuHa 1 BrIcOTa KOPOOKH — HaTypaJibHbIEC YKCia OT 1 110
10. Ogna kopoOka momMemaeTcs B Apyryo, eciiv 00a pazmepa (U IMUPHUHA U BBICOTA)
NnepBOM KOpPOOKHM MEHBIIIE COOTBETCTBYIOIIMX pPa3MEPOB BTOPOH KOPOOKH.
KnanoBiumk xodetr coopath U3 3TUX KOPOOOK HECKOJIBKO CTONOK. Kaxkayro cTomnky
OH CKJIAJbIBACT IO CJICAYIONIEMY NMPUHLUIY: OH OEpEeT KaKylo—TO OJHY KOPOOKY,
BKJIQJIBIBAET B HEE BTOPYIO, 3aTEM BO BTOPYIO KOPOOKY BKJIQJBIBAECT TPETHIO U T. .
(B CTOIKE MOXET OBITh JIF0OO€ YHMCI0 KOPOOOK HauyuHas ¢ eauHUIbI). B Kakoe
HAaUMEHBIIIEE KOJTUYECTBO CTOMOK OH CMOKET CI0KHUTh KOPOOKH?

2. Kaxxmast knetka kBagpata 13x13 okparmreHa B KpacHBIN win cuHUEN mBeT. KieTka
HAa3BIBACTCS OOMUHUPYIOWel, €CITU KakK B €€ CTPOKE, Tak U B €€ cToj011e 00JIbIiIe To-
JIOBUHBI KJIETOK €€ 11BeTa. MOrJI0 JI TOMHUHUPYIOIIKNX KIETOK OKa3aThCsl MEHbIIE 257

3. Ha aByX KapToUKax 3amucaHbl YETHIPE pa3IMUHbIe IUGPBI — MO OJTHON HA KaXIOM
CTOpOHE KapTOYKH. MOKET JIM OKa3aTbCs TaK, YTO BCSAKOE ABYX3HAYHOE YHUCIIO,
KOTOPOE€ MOXKHO CIIO)KUTh W3 JTUX Kaprodek, Oyaer mpocTteiM? (Henb3s
nepeBopavynBaTh IUGPHl BBEPX HOTaMH, T.€. AenaTh u3 muppel 6 uudpy 9 wu
Hao00poT).

4. B ctpane 5 pecnyOJIMK, B Ka)XXJOH IO HECKOJBKO ropojaoB. Hekotopeie mapbl
TrOpOJIOB CBSI3aHBI JBYCTOPOHHUMMHM aBUapeicamu, MPUUEM U3 KaXKIOro ropoja
KOKJIOW pECryOJIuKHM MOXKHO HampsIMyI0 TIONMAacTh B KaKWe—TO TopoJa BcCexX
OCTaJIbHBIX pecnyOJiuK. JlokaxuTe, 4TO B 3TOM CTpaHEe €CTh IUKINYECKUM MapIIpyT,
MPOXOAIINN HE 00JIee OJTHOTO pa3a yepe3 KaxK bl TOpO/I, JJIMHA KOTOPOTO JACTUTCS
Ha 5.

5. Pas06eiite kBagpaT 10x10 6e3 yriioBoM KJIETKH Ha KJI€TYaThie MOJOCKU IUPUHBI |
TaK, 4YTOOBI MPOU3BEJCHUE UX IIIOIIAJIe ObIJI0 MAKCUMAIIbHBIM.

6. Cpenu rpaHeil BOCBMHM OJMHAKOBBIX MO pa3Mepy KyOHMKOB TpeTh CHHHE, a
OoCTaJIbHble — KpacHble. M3 3TUX KyOWKOB cioxuin Ky0 2x2x2. Temeps cpeau
BUJMMBIX I'paHENl KyOMKOB POBHO TPETh — KpacHbI€. JIOKaXXUTE, YTO U3 BCEX ITUX
KyOHMKOB MOYKHO CJIOKHUTh KyO, MOJTHOCTHIO KPACHBIN CHAPYXKHU.

4 5
7. Bacs Hancal Ha JIOCKE MOJIOKUTEINbHBIE unciia a, b u — + —. [Tocie atoro Mara
a

HaIllIa Cpeid HUX HauMeHbIee (0JTHO U3 HAMMEHBIITNX, €CIIU UX OBIJI0 HECKOJIBKO),
a oCTaJbHbIC JIBa yucia crepia. Haiiqure HanboJiblliee BO3MOKHOE YUCIIO, KOTOPOE
MOTJIO OCTaTbCs y Mamu.



8. lan kBagpat ABCD. Ha nponomxennn quaronanu AC 3a Touky C ormeueHa Takas
touka K, uto BK = AC. Haitgute yron BKC.
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MATEMATHUUYECKHNHA BOM Nel. 19.02.2017
MJUIAJIHIAS I'PYIIIIA, TPETBS JIMTA

1. Ha cknage aexut 100 paznuyHbIX MycThIX KOopoOok. Kaxkmas kopoOka umeet
KBajJpaTHoe ocHoBaHue. [IlupuHa 1 BrIcOTa KOPOOKH — HaTypaJibHbIEC YKCia OT 1 110
10. Ogna kopoOka momMemaeTcs B Apyryo, eciiv 00a pazmepa (U IMUPHUHA U BBICOTA)
NnepBOM KOpPOOKHM MEHBIIIE COOTBETCTBYIOIIMX pPa3MEPOB BTOPOH KOPOOKH.
KnamoBiumk xo4etr coopath U3 3TUX KOPOOOK HECKOIBKO CTOMOK. Kaxayro cTonky
OH CKJIAJbIBACT IO CJICAYIONIEMY NMPUHLUIY: OH OEpEeT KaKylo—TO OJHY KOPOOKY,
BKJIQJIBIBAET B HEE BTOPYIO, 3aTEM BO BTOPYIO KOPOOKY BKJIaJbIBAECT TPETHIO U T. .
(B CTOIKE MOXET OBITh JIF0OO€ YHMCI0 KOPOOOK HauyuHas ¢ eauHUIbI). B Kakoe
HAaUMEHBIIIEE KOJTUYECTBO CTOMOK OH CMOKET CI0KUTh KOPOOKH?

2. Ilo xpyry Hamucano 20 pa3nuyHBIX HaTypaidbHbIX uyuced. Kakoe HanmmeHblee
KOJINYECTBO U3 HUX MOXKET ObITh MEHBIIIE MOJTYCYMMbI COCEICH?

3. Ha n1Byx kapToukax 3alycaHbl YeThIPE pa3IMUHbIC IU(PBI — 10 OJTHOM Ha KaXK 10
CTOpOHE KapTOUKH. MOXKET JM OKa3aTbCs TaK, YTO BCSAKOE ABYX3HAYHOE YHCIIO,
KOTOpPO€ MOJXKHO CJIOXKHTh H3 O3THX Kaprodek, Oyaer mnpocteiM? (Hemb3s
nepeBopaynBaTh HHU(PHI BBEpX HOraMu, T. €. JejaTh U3 HUpel 6 1mudpy 9 u
Hao000pOT).

4, I'pyniia TYpUCTOB JCJIUT MedeHbe. Eciii OHM pa3fensT MOpOBHY JIBE OJIMHAKOBBIC
MAYKH, OCTAHETCS OJIHO JIUIIHEE MEUYEHbE. A €CIU pa3IeIIT OPOBHY TPU TAKUE KE
nayky, ocranercs 13 mumHnx nedeHnii. CKOJIbKO TyPUCTOB B TPyIIIE?

5. Y Konu ecth nisITH U AecATUpyOsIeBbie MOHETHI, Bcero 12 mouet. Komns moxet
HaOpaTh ATUMH MOHeTaMH 17 pa3HbiXx CyMM. CKOJBKO MATHUPYOJEBBIX MOHET Yy
Komu?

6. Cpenu rpaHeil BOCBMHM OJMHAaKOBBIX MO pa3Mepy KyOHMKOB TpeTh CHHHE, a
ocTalibHble — KpacHbIe. 13 Bcex 3TUX KyOUKOB CIOXKUIU Ky0 2x2x2. Teneps cpeau
BUJMMBIX TpaHed KyOMKOB POBHO TpeTb — KpacHble. J[OKaXuTe, 4TO W3 3THX
KyOMKOB MO>KHO CJIOKUTh KYO, MOJTHOCTHIO KPAaCHBIN CHapy»Ku.

7. Bacs Hanmcas Ha JOCKeE IMOJIOKUATENIbHBIE yuchaa a, b u — + — . [Tocie aToro Mara
a

HaIllJIa Cpeid HUX HauMEeHbIee (0JTHO U3 HAMMEHBIITUX, €CIIU UX ObIJI0 HECKOJIBKO),
a oCTaJbHbIC JIBa yucia crepia. Haliqure Hanbolibliee BO3MOXHOE YHCIIO, KOTOPOE
MOTJIO OCTaTbCs y Mamu.

8. Jlan kBagpat ABCD. Ha nponomxenun quaronanu AC 3a Touky C ormeueHa Takas
touka K, ato BK = AC. Haiigure yrom BKC.



XLIX YPAJIbCKHM TYPHUP FOHBIX MATEMATHUKOB. KUPOB, 17-23.02.2017

MATEMATHUUYECKHNHA BOM Nel. 19.02.2017
I'PYIIIIA «CTAPT», BBICIIIAS JIUTA

1. B ctpane 5 pecnyOnuK, B KaXXKI0H MO HECKOJbKY ropojoB. HekoTopsie mapbl
rOpPOJIOB CBSI3aHbI JABYCTOPOHHUMH AaBHAPEMCAMU, MPHUUEM U3 KAXKIOTO Tropoaa
KaX10M pecnyOJIMKYA MOKHO HAPSIMYIO TTONACTh XOTsI Obl B OJIMH TOPOJ KXKI0U U3
OCTAJIbHBIX pecyOauK. JlokaxuTe, 4TO B 3TOU CTpaHE €CTh UKINYECKUI MapIIpyT,
MPOXOAIINI HEe 00Jiee OJHOTO pasza uepe3 Kbl TOpo, JJIMHA KOTOPOTO JIETUTCSA
Ha 3.

2. Ilo kpyry Hamucano 20 pa3iM4YHBIX HATypaJbHBIX 4uces, npuuéMm 19 u3 Hux
MEHBIIIE MOJYCYyMMBbI cocefer. Kakoe HauMeHblliee 3HAaYEHUE MOXKET MPUHUMATh
OCTaBILIEECS YUCIIO?

3. Kaxxmas knetka kBajgpara 13x13 okpariieHa B KpacHBIM WIM cHHUM mBeT. KieTka
Ha3bIBACTCS OOMUHUpYIOUjell, eClii KaKk B €€ CTPOKe, TaKk U B €€ cToJyOIe OobIie
MOJIOBUHBI KJIETOK €€ 11BeTa. MOIJI0 11 TOMUHUPYIOIIMX KIETOK OKa3aThC MEHbIIIE

257

4. Bacst BBINUCHIBAET MHOTO3HAYHOE YUCIIO CIAEAYIOUMM 00pa3oM: CHauyajla MUIIET
JIBOWKY, TOTOM MPUIKUCHIBAECT K HEM C KAKOW-TO CTOPOHBI TPOUKY, 3aT€M C KaKOWU-TO
CTOPOHBI YETBEPKY, U TaK MPOAOJDKAET 10 yucia 99 BKIOUMTENBHO. MOXET U
noiyuuBieecs 188-3HauHoe yncio aenuthes Ha 117

5. Ha nmpazguuk npunuii 12 peOsST U UM BbIAAIU IIApUKU TPEX I[BETOB, MPUYEM
IAPUKOB KaXKJI0T0 LIBETA OBLIO BbIJAHO cyMMapHO poBHO 2017. Oka3anock, 4To s
J00BIX IBYX peOSIT HAMAETCS TaKOU IIBET, YTO Y HUX MTOPOBHY IIAPUKOB ATOTO IIBETA.
JlokaxxuTte, 4TO HAWIETCS TaKOM LBET, YTO Y KAKUX-TO CEMU PEOST TOPOBHY IIAPUKOB
ATOTO LIBETA.

6. Paz6etite kBagpat 101x101 6e3 yriioBoii KJIETKH Ha KJIeTYaThIe OJOCKH IITUPUHBI
1 w pnuabl, Oonbmie 1, Tak, 4YTOOBI TPOM3BEJACHHE WX IUIOMIAJEH ObLIO
MakcuManbHbIM. [loJIOCKM HE 0053aTeNbHO OJWHAKOBBIE M MOTYT OBITh Kak
BEPTUKAJIbHBIMH, TaK U TOPU3OHTATHHBIMU.

7. Y Bacu ectb Kpyriblid CTON IUIONIAAM OJIMH KBaJPaTHBIA METp, KOTOPBIN
AKKypaTHO HAaKpbIT TakKoll ke 1o ¢opMe W IUlomaau ckareptbto. Y lletn ecthb
MPAMOYTOJbHBIM CTOJI TUIOIIAAM OJWH KBAJIpPAaTHBIA METP, KOTOPBIM AKKypaTHO
HaKpbIT Takol ke 1o ¢GopMe W IUIOMAAM CKaTtepThio. PebdATra mnOMEHSIUCH
CKAaTEPTAMHM U MOJIOKHUIIU UX Ha CBOM CTOJIBI TaK, YTOOBI HEHTPBI CKATEPTEN U CTOJIOB
coBmnanu. Moxet 11 y Bacu miomaab HEMOKPHITOM YacTH CTOJIa OKa3aThCs OOJIbIIIe,
yem y [letu?

8. Cpeau rpaHeld BOCBMHU OJMHAKOBBIX IO pa3Mepy KyOHWKOB TpeThb CHUHHE, a
ocTalibHble — KpacHbIe. 13 Bcex 3TUX KyOUKOB CIOXKUIU Ky0 2x2x2. Teneps cpeau



BUJUMBIX TpaHel KyOMKOB POBHO TpPeTh — KpacHbIe. JlOKaXuTe, 4TO M3 ITHUX
KYOMKOB MOKHO CJIOXKHUTbH KyO, TOJTHOCTBIO KPACHBIA CHAPYKH.



XLIX YPAJIbCKHM TYPHUP FOHBIX MATEMATHUKOB. KUPOB, 17-23.02.2017

MATEMATHUUYECKHNHA BOM Nel. 19.02.2017
I'PYIIIIA «CTAPT», IIEPBAS JIMT'A

1. B ctpane 5 pecnyOnuK, B KaKI0H MO HECKOJbKY ropojoB. HekoTtopsie mapbl
rOpPOJIOB CBSI3aHbI JABYCTOPOHHUMH AaBHAPEMCAMU, MPHUUEM U3 KAXKIOTO Tropoaa
KaX10M pecnyOJIMKYA MOKHO HAPSIMYIO TTONACTh XOTsI Obl B OJIMH TOPOJ KXKI0U U3
OCTAJIbHBIX pecyOauK. JlokaxuTe, 4TO B 3TOM CTPaHE €CTh UKINYECKUI MapIIpyT,
MPOXOAIINI HEe 00Jiee OJHOTO pasza uepe3 Kbl TOpo, JJIMHA KOTOPOTO JIETUTCSA
Ha 3.

2. Ilo xpyry namucano 20 pa3nWyHbIX HaTypaidbHbIX yuced. Kakoe HamMeHblee
KOJINYECTBO U3 HUX MOTYT OBITh OOJIBIIIE TPETU CYMMBbI COCENICH?

3. Kaxxnas knetka kBajpara 13x13 okpalieHa B KpacHbIA WM cuHUM 1BeT. KieTtka
Ha3BIBACTCS QOMUHUPYIOWel, €CTTU KaK B €€ CTPOKe, TaKk U B €€ CToJOIe OOoJbIIe
MOJIOBMHBI KJIETOK €€ 1BeTa. MOIJI0 JIu TOMUHUPYIOIIUX KIETOK OKa3aThCs MEHBIIIE
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4. Bacsi BRIMUCHIBAET MHOTO3HAYHOE YUCJIO CIACAYIONIMM O00pa3oM: CHayaja MHIIET
JIBOVKY, MIOTOM IIPUITMCHIBAET K HEW C KAKOW-TO CTOPOHBI TPOMKY, 3aT€M C KAKON-TO
CTOPOHBI YETBEPKY, M TakK MOPOAOJDKAET 10 uyuciaa 99 BrIOYMTENbHO. B
nosyyuBiieMcs 188-3HauHOM yucie nudpsl pacKpacuiau B YEPHBIM U OETIbIN 1IBETa
B IIIaXMaTHOM Topsijike. MokeT jiu cymma O0ennbiX udp ObITh paBHA CyMME YE€PHBIX ?

5. Ha mpa3nnuk npunuiu 12 pedat 1 uM BbIIaNU MAPUKU TPEX 1BETOB. OKa3aaoch,
YTO y JIFOOBIX JBYX peOAT MOPOBHY IIAPUKOB KAKOTO-HUOYAb 11BETA. [JoKaxkuTe, 4To
y KaKuX-TO HIECTH PEOSIT MOPOBHY IIAPUKOB KAKOT'0O-TO 1[BETA.

6. Paz6etite kBagpat 101x101 6e3 yriioBoii KJIETKH Ha KJIeTYaThIe OJOCKH IITUPUHBI
1 w npnuabl, Oosbiied 1, Tak, 4YTOOBI TPOM3BEACHHUE UX IUIOMIAJAECH OBLIO
MakCcUMaJIbHBIM. [loockuM He 00s3aTeabHO OJWHAKOBBIE U MOTYT OBITH Kak
BEPTUKAJIbHBIMH, TaK U TOPU30OHTATHHBIMU.

7. Y Bacu ecTb Kpyriiblidi CTOJ IUIOMIAAM OJWH KBaJpaTHBIA METpP, KOTOPBIM
aKKypaTHO HaKpBIT Tako ke 1o ¢opMe W IUlomaau ckareptbio. Y Iletu ecTh
NPSIMOYTOJIBHBIM CTOJI IUIOIIAJAN OJIMH KBaJApaTHBIA METpP, KOTOPBIM aKKypaTHO
HaKpbBIT TakoW ke 1o ¢GopmMe M IUIOMIAAM CKaTepThio. Pedsita MOMEHSIIHUCH
CKATEPTSIMHU U TIOJIOKHIIM UX HA CBOUM CTOJIBI TaK, YTOOBI IIEHTPHI CKATEPTEH U CTOJIOB
coBmnanu. Moxet 11 y Bacu miomaab HEMOKPBITOM YacTH CTOJIa OKa3aThCs OOJIbIIIe,
gyem y [letn?

8. Cpenu rpaHeil BOCBMHM OJMHAKOBBIX IO pa3Mepy KyOHMKOB TpeTh CHUHHE, a
ocTalibHble — KpacHbIe. 13 Bcex 3THUX KyOUKOB CIOXKUIU Ky0 2x2x2. Teneps cpeau
BUJMMBIX T'paHed KyOMKOB POBHO TpeTb — KpacHble. J[OKaXuTe, 4TO U3 3THX
KyOHMKOB MOYKHO CJIOKHUTh KyO, MOJTHOCTHhIO KPACHBIN CHAPYXKHU.



XLIX YPAJIbCKHM TYPHUP FOHBIX MATEMATHUKOB. KUPOB, 17-23.02.2017

MATEMATHUUYECKHNHA BOM Nel. 19.02.2017
I'PYIIIIA «CTAPT», BTOPAS JIMT'A

1. B ctpane 5 pecnyOnuK, B KaXXKI0H MO HECKOJbKY ropojoB. HekoTopsie mapbl
rOpPOJIOB CBSI3aHbI JABYCTOPOHHUMH AaBHAPEMCAMU, MPHUUEM U3 KAXKIOTO Tropoaa
KaX10M pecnyOJIMKYA MOKHO HAPSIMYIO TTONACTh XOTsI Obl B OJIMH TOPOJ KXKI0U U3
OCTAJIbHBIX pecyOauK. JlokaxuTe, 4TO B 3TOU CTpaHE €CTh UKINYECKUI MapIIpyT,
MPOXOAIINI HEe 00Jiee OJHOTO pasza uepe3 Kbl TOpo, JJIMHA KOTOPOTO JIETUTCSA
Ha 3.

2. Ilo xpyry namucano 20 pa3nWyHbIX HaTypaidbHbIX yuced. Kakoe HamMeHblee
KOJIMYECTBO M3 HUX MOTYT OBITh OOJIbIIIE TTOYCYMMbI COCEICH?

3. Kaxxnas knetka kBajpara 13x13 okpalieHa B KpacHbIA WM cuHUM 1BeT. KieTtka
Ha3BIBACTCS QOMUHUPYIOWel, €CTTU KaK B €€ CTPOKe, TaKk U B €€ CToJOIe OOoJbIIe
MOJIOBUHBI KJETOK €€ IBeTa. JokakuTe, 4TO B KBaApaTe €CTh XOTsA OBl OJHA
JTOMUHUPYIOIIIAs KJIETKA.

4. Bacsi BRIMUCHIBAET MHOTO3HAYHOE YUCJIO CIACAYIONIMM O00pa3oM: CHayaja MHIIET
€JIMHUILY, IOTOM MPUIUCHIBAET K HEW C KAKOH-TO CTOPOHBI JBOMKY, 3aTEM C KaKOM-
TO CTOPOHBI TPOMKY, M Tak MNOPOJOJDKAET A0 uuciaa 99 BkmountenbHOo. B
nosyuyuBiieMcs 189-3HauHoM yucie nudpsl packpacuian B YEPHBIM U O€TIbIN 1IBETa
B IIIaXMaTHOM Topsijike. MokeT jiu cymma O0ennbiX udp ObITh paBHA CyMME YE€PHBIX ?

5. Ha npazanuk npunuin 12 pedsT u UM BbIAANIM IIAPUKHU IBYX LIBETOB. OKa3aoch,
YTO Yy JIIOOBIX JBYX PEOSIT MOPOBHY MIAPUKOB KaKOro-HUOYAb 1IBeTa. JloKakuTe, 4To
y Bcex 12 pedsST NopoBHY HIAPUKOB KAKOTO-TO LIBETA.

6. Pasbeitte kBampar 11x11 0Oe3 meHTpaibHON KJIETKM Ha KJETYAThIe MOJIOCKHU
IIMPUHBI 1 Tak, 4TOOBI MPOU3BEACHHUE UX IIIONIAJIeH ObLIO MAKCHMaJIbHBIM.

/. Y Bacu ectb Kpyriblid CTOJN IUIONIAAM OJIMH KBAJPATHBIA METp, KOTOPBIN
aKKypaTHO HaKpBIT Takol >xe mo gopMme W muiomaau ckarepteio. Y lletn ecth
NPAMOYTOJIBHBI CTOJ IUIOIIAAW OJWH KBAApPaTHBIM METP, KOTOPBIM AKKypaTHO
HAaKpBIT Takol ke 1o ¢GopMe U IUIOMIAAN CKarepThio. PebdATra mNoOMEHSIUCH
CKaTEepTAMHM U MOJIOKHUIIU UX Ha CBOM CTOJIbI TaK, YTOOBI IEHTPHI CKATEPTEH U CTOJIOB
coBnayiu. Moxet i1 y Bacu miomagp HEMOKPBHITOM YaCTH CTOJIA OKa3aThCsl 00bIIe?

8. Cpenu Bcex rpaHeit BOcbMU KyOUKOB pazMepoM 1x1x1 poBHO TpeTh — cuHUE, a
ocTaJibHble — KpacHble. M3 3TUX KyOWKOB cioxuiu Kyo 2x2x2. Temeps cpeau
BUJUMBIX T'paHel poBHO 8 — KpacHble. JlokakuTe, YTO U3 BCEX ITUX KyOMKOB
MOKHO CIIOKHUTh KyO, TOJIHOCTHIO KPACHBIN CHAPYXKH.



XLIX YPAJIbCKHM TYPHUP FOHBIX MATEMATHUKOB. KUPOB, 17-23.02.2017

MATEMATHUUYECKHNHA BOM Nel. 19.02.2017
I'PYIIIIA «CTAPT», TPETBS JINMT'A

1. bapon Mionxray3eH YTBEp)KJIaeT, 4YTO OH HameEn pemeHue pedyca
KHMPOB — BATKA = 2017, ne coaepxaiiee uudpy 8? MoryT nu cioBa OapoHa
oka3zarbcs npapaoi? (B pedyce kaxkmas OykBa COOTBETCTBYET LIM(pe, OAUHAKOBBIC
OYKBBbI — OJIMHAKOBBIM LIU(PpaM, pa3Hble — Pa3HbBIM. )

2. Ilo xpyry namucano 20 pa3nWyHbIX HaTypaidbHbIX yuced. Kakoe HauMeHblee
KOJIMYECTBO M3 HUX MOTYT OBITh OOJIbIIIE TTOTYCYMMbI COCEICH?

3. Mypageii, moyzas Mo Kapkacy NpsSMOYTOJbHOTO Mapajijiejenurea pa3MepaMu
8 cMx10 cMx12 cMm, moObIBal BO BCEX BEpUIMHAX ITOr0 Napaienenumnena. Haaure
HAaWMEHBIITYI0 BO3MOYKHYIO JIJTUHY TIyTH MYPaBbsl.

4. Bacsi BBIMUCHIBAET MHOTO3HAYHOE YUCJIO CIACAYIONIMM O00Opa3oM: CHayaja MHIIET
€UHUILY, TIOTOM IPUIIMCHIBAET K HEM C KAKOKW-TO CTOPOHBI JIBOMKY, 3aTEM C KaKOW-
TO CTOPOHBI TPOMKY, W Tak MPOJOIKAECT A0 9 BKIIOUHUTEIBLHO. MOXET 1u
MOJy4YuBIIEECS 9-3HAUHOE YUCIO AennuThCca Ha 117

5. Ha npa3guuk npunuiy 12 pedsT u UM BhLIAIN IapUKHU ABYX 1IBETOB. OKa3aaocCh,
YTO Yy JIIOOBIX JBYX PEOST MOPOBHY IIAPUKOB KaKOro-HUOYAb 11BeTa. JIoKaKUTE, 4TO
y Bcex 12 pedsST mopoBHY IAPUKOB KAKOTO-TO LIBETA.

6. Pa3beiite kBaapar 11x11 06e3 neHTpanbHONM KIETKM Ha KJIETYAThIE MOJOCKH
IIAPUHBI 1 Tak, 4TOOBI MPOU3BEACHHUE UX ILIOIIAIeH ObLIO MaKCHMAaIbHBIM.

7. Y Bacu ecTb Kpyriibld CTOJ IUIOIIAAM OJWH KBaJIpaTHBIA METpP, KOTOPBIM
aKKypaTHO HAaKpBIT Tako ke 1o ¢opMe W IUlomaau ckarepthio. Y Iletn ecth
MPAMOYTOJbHBIA CTOJI TUIOIIAAM OJWH KBAJIPATHBIA METP, KOTOPBIM AKKYpaTHO
HaKpbBIT TakoW ke mo ¢opmMe M IUIOMIAJAM CKaTepThio. Pebsita mOMEHsUIHNCh
CKaTEPTSIMHU U TTOJIOKHWIIA UX HA CBOU CTOJIBI TaK, YTOOBI IIEHTPHI CKATEPTEH U CTOJIOB
coBrnaiu. Moxert i1 y Bacu mioniaabs HENOKPBITOM YacTH CTOJA OKa3aThesl 00bIe?

8. Cpenu Bcex rpaHeil BOCbMHU KyOUKOB pazMepoM 1x1x1 poBHO TpeTh — cuHUE, a
OoCTaJIbHble — KpacHble. M3 3TUX KyOWKOB cioxuin Ky0 2x2x2. Temeps cpeau
BUJMMBIX TpaHeil poBHO 8 — KkpacHble. [[okaxkuTte, 4TO M3 BCEX ITUX KyOHKOB
MOHO CIIOKHUTh KyO, IOJIHOCTBIO KPACHBIN CHapYXH.



