LIl YPAJIBCKUI TYPHUP FOHBIX MATEMATHKOB. KUPOB, 17-23.02.2019

MATEMATHUYECKHUU BOM Nel. 19.02.2019
CTAPHIASA I'PYIIIIA, BBICIIASA JIMTA

1. JlokaxxuTe, 4TO ypaBHEHHE X+X° = y+y>+y3 He uMeeT peleHHil B HATYPaIbHBIX
YKCIIaX.

2. Ilycts N > 1 — HarypanbHOe unciio. JJocka 2Nx2N mokpaiieHa B MaxMaTHOM
nopsike. [Ipy kakux N MOKHO Tak MOCTaBUTh Ha HeE 2N He OBIOMIUX IPYT JIpyra
Jaaeu, 9ToObl N U3 HUX CTOSJIM Ha YEPHBIX KIIETKaX, a N — Ha OebIx?

3. Henynesble BElIECTBEHHBIE YKMCNa @, b U C TakoBhl, uTo a’+a = b?, b?+b =c?,
c2+c = a2. Jlokaxure, uto (a—b)(b—c)(c-a) = 1.

4. Ha nuaroHansax mnapamieinorpamma ABCD kak Ha OCHOBaHHUSX MOCTPOEHBI
paBHoctopoHHue TpeyroapHuku ACM u BDN. Jlokaxwure, yto oTpe3oxk MN
NEPIEHAUKYJIAPEH OJIHOM U3 CTOPOH MapajuiesiorpaMma.

5. [lycth N — HaTypanbHOE Yucio. Jlokaxure, 4To
N _ 5002l | Al ALA[(n-1)/2] k ~k~[(n-k)/2] nANEO
C,,=2CC " +2CC 7" +..+2°C C" . """+..+2°CC,.
n!
(Co=rr— v
k!(n—k)!
nopsizika; [X] — HanOoJIbIIee TIeJI0e YHCIT0, HE TPEBOCXOIAIICE X. )

— YHCJIO0 CIOCOOOB BBIOpaTh K mpeameToB M3 N 0e3 yuéra

6. Ky0 nxnxn cocTOUT M3 €NMHUYHBIX KYyOMKOB. PaccCMOTpUM BCEBO3MOKHBIC
KyOBbI, coiepsKaluecss B 3TOM KyO€ M COCTaBJIECHHbIC M3 €IMHUYHBIX KYOHKOB.
bynem roBopuTh, YTO OAWH Takoil KyO coodepoiwcumcsi 6nympu JIpPyroro TaKoro
Ky0a, eciii Bce ero KyOWKH MpUHAJUICKAT IPyroMy KyOy W HE JekaT Ha €ro
rpansx. Kakoe HanOosbIiiee KOJIMYECTBO KyOOB CO CTOPOHOM OoJibiie 1 MOXKHO
BBIOpaTh Tak, YTOOBI HU OJIMH U3 HUX HE COJIEPIKAJICA BHYTPHU APYroro?

/. B tpeyronsnuke ABC ZA =90° 45°< ~/ZC<60°. Touka M — cepenuna
ctoponbl BC. Ilepnenaukymsip k AM, npoBenennsiii uepes C, nepecekaet karet AB
B Touke D. Ha cropone AC B3siu Touky E; K — Touka nepeceuenus npsmbix CD
u BE. lokaxwute, uto ecnu BK = 2AE, To Tpeyronsnuk CEK — paBHOOEe1peHHBIIA.

8. Ipo neficTBurenbHBIC Yrcaa 8, b u C u3BecTHO, uto |a|<1, [b|<1, |c|<1, a Takke
(a+h)’ N (a—b)?
2(1+c) 2(1-c)

lat+b| < 1+c, |a—b| < 1-c. dokaxute, uto <a’ +2b* + 2¢°.
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MATEMATHUYECKHUU BOM Nel. 19.02.2019
CTAPHIASA I'PYIIIIA, IIEPBAS JIUTA

1. JlokaxxuTe, 4TO ypaBHEHHE X+X° = y+y>+y3 He uMeeT peleHuii B HATYPaIbHBIX
YKCIIaX.

2. Ilycts N > 1 — HarypanbHOe unciio. JJocka 2Nx2N mokpaiieHa B MaxMaTHOM
nopsike. [Ipy kakux N MOKHO Tak MOCTaBUTh Ha HeE 2N He OBIOMIUX IPYT JIpyra
Jaaeu, 9ToObl N U3 HUX CTOSJIM Ha YEPHBIX KIIETKaX, a N — Ha OebIx?

3. Henynesble BElIECTBEHHBIE YKCNA @, b U C TakoBhl, uTo a’+a = b?, b?+b =c?,
c2+c = a2. Jlokaxure, uto (a—b)(b—c)(c-a) = 1.

4. Ha nuaroHansax mnapamieinorpamma ABCD kak Ha OCHOBaHHUSX MOCTPOEHBI
paBHoctopoHHue Tpeyroapuukn ACM u BDN. Jlokaxwure, uto otpe3ox MN
NEPIEHAUKYJIAPEH OJIHOM U3 CTOPOH MapajuiesiorpaMma.

5. Toprogsen kynui 20 604ek C TMMOHAIaMH Pa3HBIX COPTOB U OJIHY ITYCTYIO OOUKY.
Ha kaxmoit Oouke C JMMOHAIOM BBITPABUPOBAHO Ha3BaHWE cOpTa. Toproser
MIPOJIETYCTUPOBA BCE JIMMOHAJIBI U OOHAPYKHUJI, UTO TPaBUPOBKHU TEPEIyTaHBI:
copTa JTUMOHAJ0B YKa3aHbl MPaBUJIbHO, HO CaMU 3TU JUMOHAJbl MOTYT OBITH
HAJIMTHI B Ipyrrue 004ku. TOProBel MOKET NepPEIBaTh JUMOHA]] U3 TIOJTHOW OOUYKHU
B IIyCTYI0. 32 KAKO€ HAaMMEHbIIIEE KOJUUYECTBO MEPEIMBAHUNA OH 3aBEIOMO CMOXKET
JTOOHUTHCS TOTO, YTOOBI B KaXJOW OOYKE OBUI JIMMOHAJ TOTO COpPTa, KOTOPBIA
BBITPABUPOBAH Ha 3TOM O0UKe?

6. Ksagpar 100x100 cocTouT U3 €IWHUYHBIX KBaJpaTUKOB. PaccMoTpum
BCEBO3MOXKHBIE COZEPKAIIUECS B HEM KBAJAPAaThl, COCTABICHHBIC U3 €IMHUYHBIX
KBaJpPATUKOB. byJ1IeM rOBOPUTh, UTO OAUH TaKOW KBaIApaT COOEPHCUMCS 8HYMPU
IPYroro Takoro KpaapaTa, €CIU BCE €ro KBAJAPATHUKH NPHHAIIEKAT APYrOMY
KBaJpaTy W HE NMPUMBIKAIOT K €ro cropoHam. Kakoe HamOoJbplIee KOJINYECTBO
KBaJ[paTOB CO CTOPOHOW OoJibiiie 1 MOXHO BBIOpaTh TakUM 00pa3oM, 4TOObI HU
OJIH U3 HUX HE COJIEPKAIICS BHYTPHU IPYTOro?

7. B tpeyronpauke ABC ZA =90° 45°< /ZC<60° Touka M — cepenuna
croponbl BC. Ilepnenaukymsap k AM, npoBenernsiii uepes C, mepecekaeT karet AB
B Touke D. Ha cropone AC B3siu Touky E; K — Touka nepeceuenus npsamoix CD
u BE. [lokaxwuTe, uto ecnu tpeyroasuuk CEK — paBHOOeapennsbii, To BK = 2AE.

8. CymMa MmojIoKHUTeNbHBIX rcen @, b u ¢ paBHa 1. JlokaknTe HEpaBEHCTBO

1 a b C 1
< + + < .
2019 2018+a® 2018+b® 2018+c® 2018
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MATEMATHUYECKHUU BOM Nel. 19.02.2019
CTAPHIASA I'PYIIIIA, BTOPAS JIMTA

1. Haiigute Bce maphl HaTypalbHBIX 4yucel @, b, ;s koTopeix a-[a, b] = 4(a, b).
(3nech [a, b] u (a, b) 0603HaUaIOT COOTBETCTBEHHO, KaK U JOJKHO, HAUMEHBIIIECE
o011iee KpaTHOE U HAaMOOBIINI OOIIMK JeIUTE b Yrcea a u b.)

2. B ctpane HEKOTOpPBIE TOPOJia COCAUHEHBI JBYCTOPOHHUMU aBUATMHUSIMU. U3
KaXJI0T0 Topoja BeIXOAUT He Oosiee 10 aBuanuauit. Jlokaxxure, 4To €CJiv B CTpaHe
oonee 200 aBuanuHuii, To HailayTcs 11 aBuanuHUNA, HUKAKUE JIBE U3 KOTOPHIX HE
HMMEIOT OOIIIEro ropo/a.

3. HenyneBble BellecTBEHHBIE UKcna @, b 1 C TakoBel, uTo a?+a = b?, b?+b = c?,
c2+c = a2. Jlokaxure, uto (a-b)(b—c)(c-a) = 1.

4. Ha nuaroHansax mnapamiaeinorpaMmma ABCD kak Ha OCHOBaHHUSX MOCTPOEHBI
paBHoctopoHHue Tpeyroapuukn ACM u BDN. Jlokaxwure, yto otpe3ox MN
NEPHEHIUKYISPEH OAHOM U3 CTOPOH MapajuiesiorpaMmma.

5. Toprosen kynuia 111 Godek ¢ JUMOHaAaMU Pa3HBIX COPTOB U OJHY IYCTYIO
oouky. Ha kaxmoli Oouyke C JHMMOHAIOM BBITPABUPOBAHO Ha3BaHUE COPTA.
Toprosel npojieryCTUpOBall BCE JIMMOHAJbl M OOHAPYXKWJI, YTO TPABUPOBKHU
neperyTanbl: copTa JIMMOHAJ0B yKa3aHbl MPABUIBHO, HO CaAMHU OTU JIMMOHAIBI
MOTYT OBITh HAJIUTHI B Apyrue 0ouku. Toproser MOXKET MEpPEeIuTh JTUMOHA] U3
NOJIHOM 00YKHM B ycTyt0. Beerna nu toprosei 3a He OoJiee, uem 166 nepenuBaHuii
CMOXET JTOOUTHCS TOTO, YTOOBI B Kaxj0i OOYKe OBLI JUMOHAJ TOrO COpTa,
KOTOPBIN BBITPaBUPOBAH Ha 3TON OOUKe?

6. Ksampar 100x100 cocTtouT W3 EOWHUYHBIX KBaJpaTUKOB. PaccMoTpum
BCEBO3MOJXKHBIC COJEpKaIIuecs B HEM KBaJpaThl, COCTABICHHbBIC U3 €IMHUYHBIX
KBaJIpaTUKOB. By/eM roBOpHUTh, YTO OJMH TaKOUW KBAJPAT COOEPHCUMCS BHYMPU
JIPYroro TakKOro KBaJpaTa, €CIU BCE €ro KBaJpaTHUKU MPUHAICKAT APYTOMY
KBaJpaTy ¥ HE MPUMBIKAIOT K ero ctopoHam. Kakoe HambOoJbiiee KOJIUYECTBO
KBaJ[paTOB CO CTOPOHOW OoJibiiie 1 MOXHO BBIOpaTh TakUM 00pa3oM, 4TOObI HU
OJINH M3 HUX HE COAEPXkKaJICS BHYTPH APYroro?

7. B tpeyronsnuke ABC ZA =90° 45°< ~/ZC<60° Touka M — cepenuna
croponbl BC. Ilepnenaukymsap k AM, npoBenernsiii uepes C, mepecekaeT karet AB

B Touke D. Ha cropone AC B3siu Touky E; K — Touka nepeceuenus npsmbix CD
u BE. lokaxwute, uto ecnu tpeyronsHuk CEK — paBHoOeapennsbii, To BK = 2AE.

8. CyMMa TOJIOKHTEIbHBIX unced a, b m ¢ paBHa 1. JlokakuTe HEpPaBEHCTBO
a b C 1

+ + < .
2018+a® 2018+b® 2018+c® 2018
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MATEMATHUYECKHUU BOM Nel. 19.02.2019
MJUIAJIHIAS I'PYIIIIA, BBICIHIAS JIMTA

1. Hano HatypanbHoe unciio N > 100. JIBa urpoka 1o ouepean 3aKpaiiuBaroT KJIETKH JTOCKH
2xN B CUHUW M KPAaCHBIM 1BeTa (KaXIblil UTPOK MOXKET HCIOIb30BaTh JIO00M U3 JABYX
uBetoB). Korga Bce KieTKu 3aKpanieHsbl, IEPBbIN MOJCYUTHIBAET KOJIMYECTBO I1Ap COCETHUX
M0 CTOPOHE OJHOIBETHBIX KIIETOK, & BTOPOW MOJACYUTHIBAECT KOJUYECTBO Map COCEIHUX IO
CTOPOHE Pa3HOLIBETHBIX KJIETOK. BBIMIpBIBAaET TOT U3 HUX, Yb€ yncio Oomabuie. B coydae
paBeHCTBa (DUKCUpPYyeTCS HUYbs. MOXET JU KTO-HUOYIb M3 UIPOKOB OOECHEeuuTh cede
nodeay BHE 3aBUCUMOCTH OT JIecTBUM conepHuka? Ecnu ga, To KTO UMEHHO?

2. [1o xpyry paccraBieHsl yncia ai, az, ..., azn. Kaxaoe u3 uncen pasxo 2018, 2019 unun
2020, npuyem coceaHue yucia pa3anyHsbl. Jlokaxure, 4To

aidr—azas+asas—asas+...—axn 2a2n-1+az2n-1a2n—azna = 0.

3. C HaTypaJbHBIM YHCJIOM pa3pelraeTcs JejaTh CICAYIOIIYIO OMepaIfio. BIOpaTh B €T
JICCATUYHOM 3alUCH ABE MOAPSA uaymre udpsl @ U b 1 3aMeHuTh UX HA OAHY LUDPY —
NOCIIAHIO0 IU(PY pou3BeneHus ab. Eciu npu ToM B Havajie JSCATUUHOM 3aIUCH YUCITa
MOJY4YalTCid HYJIH, TO BCE€ 3TH Hylau crupator. Hampumep, u3 uyumcna 251023
MOCJeA0BaTEILHO MOXKHO MOTyunTh yucia 25106, 106, 10 u mycto. [JaHo cto yucen 0e3
MATEPOK B ACCATUYHOM 3amucH. JIOKaKUTE, 4YTO BCE 3TH CTO YMCES MOXKHO MOJIYYUTh U3
OJIHOTO U TOTO € WU3HAYAJIIBHOTO YHCIIA C HOMOIIBIO TAKUX OIEPALUH.

4. B cTpaHe HEKOTOpBIE Maphl TOPOJOB COeAUHEHBI Joporamu. OOIee KOJUIESCTBO TOPOT
pasro 2(k—1)?. Jlokaxxute, 4TO MO0 B CTPAHE €CTH TOPOJ, M3 KOTOPOTO BHIXOJHUT XOTS ObI
k nmopor, m100 ecthb K mopor, HUKaKue JBE U3 KOTOPBIX HE BBIXOASAT U3 OJTHOTO rOpo/Ia.

5. Haligute Bce HATypalbHbIE 9uCIa M K N, Ui KOTOPBIX [4m?—n™*Y < 3,

6. Bunotoprosery Kynui cTo 004eK OJJMHAKOBOTO pa3Mepa ¢ BUHAMH CTa Pa3HbIX COPTOB.
Ha kaxmoit 0o4yke BBITpaBHpOBaHO Ha3zBaHWEe copTa. OH MPoOJETryCTHPOBAl BCE BHUHA U
OOHApYKWJI, YTO TPABUPOBKHU NIEPEIyTaHbI: COPTA BUH YKa3aHbI IPABUIIbHO, HO HEKOTOPHIE
BHHA HAJIUTHI B Apyrue OOYKH. Y TOProBIla €CTh IycTas 0OYKa TaKOro e pasMmepa, Ha
KOTOPOM HAYETO HE HAMTMCAHO. 3a OJIHY ONEPAIUI0 OH MOKET MEPEJIUTh BCE BUHO U3 KAKOM -
am60 OOYKHM B MYyCTYyH0. 3a KaKo€ HAaWMEHbIIEE KOJUYESCTBO OIEpaliuii BUHOTOPTOBEI
3aBEJIOMO CMOXET JIOOUTHCS TOrO, YTOOBI B KaXJI0HW OOYKe OBIJIO BHHO TOTO COPTAa,
KOTOPBIi Ha HEW BHITPAaBUPOBAH?

7. CyMMa TIOJIOXKHUTEIBHBIX uucel &, b u ¢ paBHa 1. JlokakuTe HepaBeHCTBO
1 a b C 1

< 7t 7+ 7 < .
2019 2018+a® 2018+b° 2018+c®> 2018

8. Ha ctopone CD xBanpara ABCD ormeuena takas Touka E, uto ZABE = 60°, a Ha nty4e
BA ormeuena takas touka F, uro BE = BF. Otpesku EF u AD nepecekatorcs B Touke M.
buccektpuca yrina CBE nepecekaet ctopony CD B Touke N. JlokaxuTe, 4TO TPEyroJIbHUK
BMN — paBHOOEApEHHBIN.
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MATEMATHUYECKHUU BOM Nel. 19.02.2019
MJUIAAIHAS I'PYIIIIA, IIEPBAS JIUTA

1. JIBa urpoka o o4epeau 3aKpalimBaroT KJIETKU J0CKU 2x2019 B cuHuii 1 KpacHbIN 11BETa
(KaXObpld UTPOK MOXET HCIIONb30BaTh JIIOOOW W3 ABYyX LBeTOB). Korma Bce KieTkH
3aKpall€Hbl IEPBbIN MMOJICYUTHIBAET KOJIUYECTBO AP COCEHUX MO CTOPOHE OJHOLIBETHBIX
KJIETOK, & BTOPOM MOJCUYUTHIBAET KOJIMYECTBO MAp COCEIHUX MO CTOPOHE PAa3HOIBETHBIX
KJIETOK. BBIUTPBIBAET TOT U3 HUX, YbE UKClIO Oosblne. KTO U3 UTPOKOB BBIMTPHIBAET MPHU
MIPaBUJILHOW UTpE?

2. Ilo kpyry paccraBiieHbl Uucia ai, az, ..., dzn. Kaxkgoe us uucen paBuo 1, 2 unu 3, npuuem
COCEHUE YUCia pa3anyHbl. JloKkaxure, 4To

aidr—azas+asas—asas+...—an 2a2n-1+az2n-1a2n—azna = 0.

3. C HaTypaJIbHBIM YHCIIOM pa3peliaeTcs IeiaTh CIEAYIONIYIO ONepalio: BHIOpaTh B €ro
JCCATUYHOM 3aITUCH JIBE TOJPS UAyIIHe MUGphl & ¥ D U 3aMCHHUTh WX HA OJHY HHpPYy —
nocienHior mudpy npousenenus ab. Eciu nmpu 3ToM B Havase AeCATUIHOM 3aITUCH YHCITa
MOJY4YarOTCid HYyJIH, TO BC€ 3TH Hyau crupator. Hanmpumep, wu3 umcma 251023
MOCJIEIOBATEIbHO MOXKHO MONIy4YuTh uncia 25106, 106, 10 u mycro. [lano cro uucen 6e3
HyJIEd U ISTEPOK B JECATUYHOW 3amucu. JlOKaKUTE, 4TO BCE ATHU CTO YHUCEI MOYKHO
IIOJIYYNTh U3 OJHOT'O U TOTO K€ M3HAYAIBHOTO YUCJIA C IOMOIIBIO TAKUX ONEPALUN.

4. B cTpaHe HEKOTOpBIE Maphl TOPOJOB COeAUHEHBI Joporamu. OOIee KOJUIESCTBO TOPOT
pasro 2(k—1)2. [lokaxxute, 4TO MO0 B CTPAHE €CTH TOPOJ, M3 KOTOPOTO BHIXOJUT XOTS ObI
k nmopor, m100 ecthb K mopor, HUKaKKe JBE W3 KOTOPBIX HE BBIXOASAT U3 OJTHOTO rOpo/Ia.

5. Halizute Bce HATypalbHbIE 9uCIa M K N, IS KOTOPBIX [4m?—nT*1 < 3,

6. Bunotoprosen kynui 50 6ouek oguHaKoBOro pazMepa ¢ BuHamu 50 pazHsix coptoB. Ha
KaXJ0M OOYKe BBITpaBHUPOBAHO Ha3BaHWe copTa. OH MPOAETYCTUPOBAI BCE BHUHA U
OOHapy>KWJl, YTO FPABUPOBKU MEPEIyTaHbI: COPTA BUH YKa3aHbl IPAaBUILHO, HO HEKOTOPHIE
BUHA HAJIWUTHI B Jpyrue O0YKHU. Y TOProBIla €CTh MycTas O0YKa TaKoro ke pasmepa, Ha
KOTOPOM HAYETO HE HAITMCAHO. 32 OJIHY OIIEPALIUIO OH MOXKET MEPEIIUTH BCE BUHO U3 KAKOM-
1160 604YKH B MycTyI0. Beeraa mu BUHOTOProBell CMOXKET JOOUTHCS TOTO, YTOOBI B KaXKI0M
O0ouke ObLJIO BUHO TOTO COpPTA, KOTOPBIM Ha HEW BbIrpaBUpOBaH, caenaB He Ooiee 90
onepanuii?

7. CyMMa TIOJIOXKHUTEIBHBIX uucel &, b u ¢ paBHa 1. JlokakuTe HEpaBeHCTBO
1 a b C 1
< 3 + 3 + 7 < .
2019 2018+a° 2018+b° 2018+c® 2018
8. Ha ctopone CD xBanpara ABCD ormeuena takas Touka E, uto ZABE = 60°, a Ha nty4e

BA ormeuena takas touka F, uro BE = BF. Otpesku EF u AD nepecekatorcs B Touke M.
Joxkaxwure, uro ZBME = 75°.
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MATEMATHUYECKHUU BOM Nel. 19.02.2019
MJUIAAIHASA I'PYIIIIA, BTOPASA JIUTA

1. JIBa urpoka 1o o4epeau 3aKpalimBaroT KJIETKU J0CKU 2x2019 B cuHuii 1 KpacHbIN 11BETa
(KaXObpld UTPOK MOXET HCIIONb30BaTh JIIOOOW W3 ABYyX LBeTOB). Korma Bce KieTkH
3aKpalleHbl IEPBbIN MMOJICYUTHIBAET KOJIUYECTBO AP COCEIHUX MO CTOPOHE OJHOLIBETHBIX
KJIETOK, & BTOPOM MOJCUYUTHIBAET KOJIMYECTBO MAp COCEIHUX MO CTOPOHE PAa3HOIBETHBIX
KJIETOK. BBIUTPBIBAET TOT U3 HUX, YbE UKcliO Oobine. KTO U3 UTPOKOB BBIMTPHIBAET MPU
MIPaBUJILHOW UTpE?

2. C Tpems duciaamu @, b, C Ha TOCKE MOYKHO MPOM3BECTH OIEPALINIO 3aMEHBI: CTEPETh ITH
YHCITa ¢ JOCKH, 3aIKcaB B JJFOOOM MOPsIKe HOBBIC TPH uncia a+b, b+c, c+a. M3HavansHO Ha
nocke oty urcia 20, 1, 9, mocie yero caenanu HeCKOJIBKO orepaliuii 3aMeH. Mory v Ha
JIOCKE OKa3aThCs TPEX3HAYHOE YHCIIO, MATU3HAYHOE YUCIIO U €I1I€ KAKOE-TO YUCIIO?

3. C ymucioM paspemaercs enaTh CIeAYIONIylo onepanuio. BeiOparh B ero 3amucu jaBe
noapsi uaynwme mudpsl @ U b, U 3aMeHUTh BX Ha OonHY mHUppy — mocienHow mudpy
npousBeacHus ab. [Ipu 3ToM eciii Ha TIEPBBIX ClIeBa WIN HA MOCIEAHUX CIpaBa MECTax B
3alliCH HOBOTO YHCJA OKa3bIBAETCA CKOJBKO-TO Iudp 0, TO BCE OHU CTUPAIOTCS.
Hanpumep, n3 251023 nocnenoBarenbHO MOXKHO nosryuuth 25106, 106 u 1. Jano 100
yucen, He aemsmuxca Ha 10. Jlokaxute, yto Bce 3TU 100 4ncen MOXKHO MOIYYHUTh U3
OJIHOTO U TOT'0 K€ U3HAYAJIBHOTO YHUCIIa.

4. B cTpaHe HEKOTOpBIC Maphl TOPOJOB coeaUHEHBI qoporamu. OOIee KOIUIECTBO TOPOT
pasHo 2(k—1)2. Jlokaxure, 4To 1100 B CTPaHE €CTH TOPOJI, U3 KOTOPOTO BHIXOAUT XOTS ObI
k nopor, 6o ects K mopor, HEIKaKkue qBE W3 KOTOPBIX HE BBIXOAST U3 OJTHOTO rOpOJIa.

5. Haiigure Bce HaTypasbHbIE YnCaa M N, 11 KOTOPBIX [4m?—n™Y| < 3,

6. Bunotoprogerr kyrui 10 6odek oguHaKoBoro pasmepa ¢ BuHamu 10 pasasix coptoB. Ha
KXol OoYKe BBIPAaBUPOBAHO Ha3BaHWe copta. OH MOPOJETyCTUPOBAI BCE BHHA U
O0OHapYXWUJI, YTO TPABUPOBKHU MIEPEIyTaHbl.: COPTA BUH YKa3aHbI IPABUIBHO, HO HEKOTOPHIE
BUHA HAJIUTHI B JApyrue OOYKU. Y TOProBlia €CTh IycTas OOuKa TaKOro K€ pa3Mmepa, Ha
KOTOPOM HMYET0 HE HAMMKMCAHO. 3a OJ[HY OMEPaIUI0 OH MOXKET MEPEIUTh BCE BUHO U3 KaKOM -
an60 O0YKM B MYCTYH. JlOKakuTe, 4TO BUHOTOPIOBEI[ BCETJa CMOXET JOOUTHCS TOTO,
qTOOBI B KaXKJ10i 00YKe OBLIO BUHO TOTO COpPTa, KOTOPBIM HAa HEW BHITPABHPOBAH, CACIIAB
He O6onee 20 onepaiuii.

7. CymMMa MOJIOXKUTEIIBHBIX Yucel &, b u € paBHa 1. JlokakuTe HEpaBEHCTBO
1 a b C 1
< -+ =+ 5 < :
2019 2018+a° 2018+b® 2018+c® 2018
8. Ha ctopone CD xBanpara ABCD ormeuena takas Touka E, uto ZABE = 60°, a Ha nyue

BA ormeuena takas Touka F, yto BE = BF. Otpesku EF u AD nepecekarorcst B Touke M.
Hoxkaxwure, uro ZBME = 75°.




LIl YPAJIBCKUI TYPHUP FOHBIX MATEMATHKOB. KUPOB, 17-23.02.2019

MATEMATHUYECKHUU BOM Nel. 19.02.2019
I'PYIIIIA «CTAPT», BBICIIIAS JIUTA

1. B nepBoii kopoOKe JiexkaT KpacHbI€ LIapbl, a BO BTOPO — cuHHUE. YUCIIO KpacHBIX I1apoOB
cocrtaisieT 15/19 ot uucna cunux mapos. Eciu yaanute poBHO 3/7 BceX KpacHbBIX IIAPOB U
pPOBHO 2/5 BceX CHHHX ILApOB, TO B MepBoi kopoOke ocranercss meHee 1000 mapos, a BO
BTOpOi1 — Oosnee 1000 mapoB. CKOIBKO MIapOB U3HAYATIBHO JISKUT B KaXI0H U3 KOPOOOK?

2. C HaTypaJpbHBIM YUCJIOM Pa3peliaeTcs MPOoIeTbIBaTh CICTYIONIYIO OMepaIiuio. BIOpaTh B
ero JICCATUIHOM 3alHCH JBE IMOAPS] HIyIINe UQPHI & U D, 1 3aMEeHUTh UX Ha OJIHY ITUPPY —
nocie a0 U py npousseacHus ab. [Tpu 3ToM eciti Ha MEPBBIX CIeBa MECTaX B JICCITHIHON
3aIIMCU OKa3bIBAETCS CKOJIBKO-TO HYyJIEW, TO BC€ OHM yaaisitorcs. Hampumep, m3 251023
MOCJIETIOBATEILHBIMU OIEPALIMSIMHU MOKHO TTOyunTh 25106, 3atem 106, 10, u, HakoHell, BOBCe
yaanmuTh urcio. Jlano 100 uucen, cocrosuux u3 uudp 1, 3, 7, 9. Jlokaxxkure, 4TO CyIIEeCTBYET
YHUCJI0, U3 KOTOPOTO MPH MOMOIIY ONIEpaIiiii MOXKHO MOJIYIUTh Jr000e u3 3tux 100 gucer.

3. B rocymapctBe HEKOTOpbIE TOpOJa COEIUHEHBI JBYCTOPOHHUMHU O€CrocajioqHbIMU
aBuanuHusAMU. M3 kaxkoro ropojia BeIXouT He 6osee 10 aBuanuauii. JJokaxxute, 4To €ciiv B
rocyaapctse 6osiee 200 aBuanunuii, To HalayTcs 11 aBuanuHuil, HUKaAKKUe J1BE U3 KOTOPBIX HE
UMEIOT OOIIETo ropoja.

4. Tlpo HaTypaiabHBIC YMCa @i, dz, ..., d100, D W3BecTHO, uTO a1!+ay!+...+aje! = b!. Kakoe
HanOoJIbIIIee 3HAYCHUE MOXKET IpUHUMATh uncio b? Hamomuum, uro n! = 1-2....-n.

5. /IBa urpoka no ouepeau 3aKpaimBaioT Mo OJHOM KiieTke Jocku 2x2019 B cuHUM U KpaCcHBIN
1[BETa, MTOKA BCE KJIETKU HE OyAyT 3aKpallieHbl (KaKIbId UTPOK MOKET UCTIOIB30BaTh JIFOOOM
U3 JIBYX LIBETOB). 3aT€M MOACUYUTHIBAIOT KOJUYECTBO Map COCEHUX MO CTOPOHE OTHOIBETHBIX
KJIETOK U COCEHUX IO CTOPOHE PA3HOILIBETHHIX KJIETOK. [IepBbIii UTPOK BHIMTPHIBAET, €CIU
OJIHOLIBETHBIX Map O0JIbIlIEe, YeM Pa3HOILIBETHBIX, U MPOUTPHIBAET B MPOTUBHOM ciydae. KTo
BBIUTPBIBACT MIPHU MPABUILHON UTpeE?

6. HazoBem unmepecnvimu 100-3HauHbIE yuCia, B 3aIUCH KOTOPBIX HET HYJIEH, a Kakaas

ndpa Bcrpedaercs He 6omee 20 pas. JlokakuTe, 9TO POBHO TPETh U3 THX YHCEI ASIATCS Ha
3.

7. Toprosen kyrmun 20 604Yek ¢ JMMOHAJaMU Pa3HBIX COPTOB W OJIHY MycTyio Oouky. Ha
KKJI0M 00YKe C TUMOHAJIOM BHITPABHUPOBAHO Ha3BaHUE cOpTa. TOProBell MpoaeryCTUPOBa
BCE JINMOHAJBI M OOHAPYXKWJI, YTO TPABHUPOBKH TEPEMyTaHbI. COPTa JTUMOHAJOB YyKa3aHbI
MPaBUILHO, HO CAMH 3TH JIMMOHAJIBI MOTYT OBITh HAIUTHI B Ipyrue 004YKku. TOproBer; MOKET
nepeuBaTh JIMMOHAJ M3 TOJIHOW OOYKHM B MYCTYIO. 3a KaKO€ HAaWMEHbINEEe KOJUYECTBO
NepeIMBaHUI OH 3aBEJOMO CMOXXET JOOUTHCS TOTO, YTOOBI B KaXKJIOM O0OUKe ObLT JIMMOHAJ
TOTO COpPTa, KOTOPBIM BHITPAaBUPOBAH HA 3TOM O0uKe?

8. ITo kpyry paccrasiero 100 yucen, kaxaoe u3 kKotropeix paHo 2018, 2019 unau 2020. [Ipu
ATOM HHUKAaKHE JIBa COCEAHUX YHCia He paBHbI. [leTs pa30ouin 3ty uncna Ha 50 map coceaHux,
Yyycia B mapax MepeMHOXKWI U TOJTyYeHHbIC MTPOU3BEeACHU CloXmwI. Bacs pa3oun ux Ha 50
nap COCeIHUX APYTUM CIIOCOOOM, M TOXKE€ YMCIIa B Mapax MEPEeMHOXWI U TMOJy4YCHHBIC
nmpousBeneHuss cioxwi. Jlokaxure, yro y llerm u Bacu nomyumnucs OJMHAKOBBIE
pe3yJIbTaThI.



LIl YPAJIBCKUI TYPHUP FOHBIX MATEMATHKOB. KUPOB, 17-23.02.2019

MATEMATHUYECKHUMT BOM Nel. 19.02.2019
I'PYIIIIA «CTAPT», IIEPBAS JIUT'A

1. B nepBoii KOpoOKe JiexKaT KpaCHbIE MIapbl, 8 BO BTOPOH — cuHUE. YHCII0 KpaCHBIX IIAPOB
coctaBisieT 15/19 ot uncna cunux mapos. Ecinu ynanuts poBHO 3/7 BceX KpacHBIX MIapOB
Y POBHO 2/5 BCEX CUHUX IIapOB, TO B MepBOil KOpoOke octaneTcst Menee 1000 mapos, a BO
BTOpOoii — 60s1ee 1000 mapoB. CKOIBKO MIAPOB U3HAYAIHHO JISKUT B KaXKI0U U3 KOPOOOK?

2. C gucioM paspeniaercs JiejaTh CIEAYyIONIyo ornepanuio. BeiOpaTs B ero 3amucu ABe
noapsa uaynme mudpel @ U b, ¥ 3aMeHUTh MX Ha OMHY HHU(Py — THocieaHow udpy
npousBeacHus ab. [Ipu 3ToM eciii Ha TIEPBBIX CJICBa WM HA MOCJCIHUX CIIpaBa MECTax B
3allMCHM HOBOTI'O YHCJIa OKa3bIBae€TCs CKOJbKO-TO LU@p 0, TO BCE OHU CTUPAIOTCS.
Hanpumep, n3 251023 nocnenoBarenbHO MOXHO nosyuuth 25106, 106 u 1. HJano 100
yucen, He pemsamuxcd Ha 10. [Jokaxkwure, yto Bce 3t 100 uncen MOXKHO NOJYyYUTh U3
OJTHOTO Y TOT'0 7K€ M3HAYAJIBHOTO YHUCIIa.

3. B rocymapcTtBe HEKOTOpBIE Topoja COCIMHEHBI JIBYCTOPOHHUMH O€CIOCaTOYHBIMU
aBHAIMHUAMH. 13 KaXk10r0 TOpoaa BeIXoauT He 0osee 10 aBunanuauii. Jlokaxxute, 94T0 €cium
B rocynapctBe Oonee 200 aBuanmnHwmii, To HaiigyTcs 11 aBuanmuHui, HUKaKuWe NIBE U3
KOTOPBIX HE HUMEIOT OOIIEro ropo/ia.

4. TIpo HaTypajbHbIC Ynciaa ai, a2, ..., aw0o, b M3BecTHO, uTo ar!+az!+...+ae0! = b!. Kakoe
HanOoJIbIIIee 3HAYCHUE MOXKET MPUHUMATh uncio b? Hanomuuwm, gto n! = 1-2-...-n.

5. JIBa urpoka Imo o4depeau 3aKpalldBarOT MO OJHOW KieTke Aocku 2x2019 B cuHuil u
KpacHBIM IIBE€Ta, MOKAa BCE KIETKM HE OYyAyT 3aKpaiieHbl (KaXKIbId HUTPOK MOXKET
WCIIOJIB30BaTh 000U M3 JIBYX IBETOB). 3aTEM IMOJICUYNTHIBAIOT KOJMYECTBO Map COCETHUX
[0 CTOPOHE OJHOIBETHBIX KJIETOK, WU COCEIHUX MO CTOPOHE PA3HOUBETHBIX KJIETOK.
[lepBBIif UTPOK BBIMTPHIBACT, €CIAW OJHOIIBETHBIX Map OOJbINE, YeM PA3HOLBETHBIX, U
MIPOUTPHIBAECT B IPOTUBHOM ciiydae. KTO BEIMTPBIBACT IIPU MPaBUIbHOM Urpe?

6. Y HEKOTOpPOTO HATYpPaIBLHOTO YKCIIa TOMEHSIM MECTAMU TIEPBYIO U MOCIEIHION UG PHI
U IpUOaBUIM K UCXOAHOMY unciy. Kakoe HaubopI1ee YuCio MOTJIO HOJMYYUTHCS B CYMME,
ecJi Bce UG PHI MOTYUYEHHOTO YHUCIIa PA3TUYHBI?

7. Toproseu kynwi 111 604yek ¢ TMMOHaIaMH pa3HBIX COPTOB U OAHY MycTyio O0uky. Ha
KaKI0M OOYKke C JIMMOHAJIOM BBITPABUPOBAHO Ha3BaHWE copTa. Topro,erl
IPOJIETYCTUPOBAJI BCE JIMMOHAAbl U OOHApYy>KWJI, YTO TPABUPOBKHU IEPEIyTaHBI: COPTa
JMMOHA/IOB yKa3aHbl MIPaBUILHO, HO CAMH ATH JIMIMOHAJIBI MOTYT OBITh HAJIUTHI B APYTHE
O0ouku. ToproBen MOXKET MEPeuTh JTUMOHAJA U3 MOJHOW OOuYkM B mycTyro. Bcerga nu
TOPToBeI] 3a He Ooiiee, ueM 166 mepenmBaHuii CMOXKET JTOOUTHCS TOTO, YTOOBI B KaXKI0H
00uKe ObLI JUMOHAJ TOrO COPTa, KOTOPHIM BHITPAaBUPOBAH HA 3TOM O0uKe?

8. Ilo kpyry paccrasneno 100 uucen, kaxaoe u3 kotopsix pasHo 2018, 2019 umm 2020.
[Ipu »TOM HUKaKue JBa COCEIHUX 4YMclia HEe paBHBL. [leTs pa3doun 3t uncna Ha 50 map
COCEHUX, YUCa B Iapax IMEPEeMHOXKWII U IMOJyYEHHBbIE NMPOU3BEICHMS CIIOXKUI. Bacsd
pa3zoun ux Ha 50 map CoCeHUX APYTrUM CIIOCOOOM, U TOXKE UMCIIa B MMapax NEPEeMHOKUI U
MOJIyYEHHbIE MPOU3BEAEHUs ClOkuI. Jlokaxure, uro y lletm m y Bacu mosyumnuce
OJIMHAKOBBIE PE3YJIbTATHI.



LIl YPAJIBCKUI TYPHUP FOHBIX MATEMATHKOB. KUPOB, 17-23.02.2019

MATEMATHUYECKHUU BOM Nel. 19.02.2019
I'PYIIIIA «CTAPT», BTOPAS JIUT'A

1. B nepBoii KOpoOKe JiexKaT KpaCHbIE MIapbl, 8 BO BTOPOH — cuHUE. YHCII0 KpaCHBIX IIAPOB
coctaBisieT 15/19 ot uncna cunux mapos. Ecinu ynanuts poBHO 3/7 BceX KpacHBIX MIapOB
Y POBHO 2/5 BCEX CUHUX IIapOB, TO B MepBOil KOpoOke octaneTcst Menee 1000 mapos, a BO
BTOpOoii — 60s1ee 1000 mapoB. CKOIBKO MIAPOB U3HAYAIHHO JISKUT B KaXKI0U U3 KOPOOOK?

2. C gucioM paspeniaercs JiejaTh CIEAYyIONIyIo ornepanuio. BeiOpaTs B ero 3amucu ABe
noapsa uaynme mudpel @ U b, ¥ 3aMeHUTh MX Ha OMHY HHU(Py — THocieaHow udpy
npousBeacHus ab. [Ipu 3ToM eciii Ha TIEPBBIX CJICBa WM HA MOCJCIHUX CIIpaBa MECTax B
3alMCU HOBOT'O YMCJIa OKa3bIBa€TCSd CKOJbKO-TO LUPp 0, TO BCE OHU CTUPAIOTCS.
Hanpumep, n3 251023 nocnenoBarenbHO MOXHO nosyuuth 25106, 106 u 1. HJano 100
yucen, He pemsmuxcs Ha 10. Jokaxwure, yro Bce 3ti 100 yncen MOXKHO IONY4YUTH U3
OJTHOTO Y TOT'0 7K€ M3HAYAJIBHOTO YHUCIIa.

3. B rocymapcTtBe HEKOTOpBIE Topoja COCIMHEHBI JIBYCTOPOHHUMH O€CIOCaTOYHBIMU
aBHAIMHUAMH. 13 KaXk10r0 TOpoaa BEIX0oauT He 6osee 10 aBuanuauii. Jlokaxkute, 94T0 €Ciu
B rocyaapctee Oonee 200 aBuanuHuid, To HaigyTcs 11 aBuanuMHuUi, HUKAaKUE JIBE U3
KOTOPBIX HE UMEIOT OOIIETO ropoia.

4. TIpo HaTypajibHbIC Ynciaa ai, a2, ..., aw0o, b M3BecTHO, uTo ar!+az!+...+ae0! = b!. Kakoe
HanOoJIbIIIee 3HAYCHUE MOXKET MPUHUMATh unciio b? Hanomuauwm, gto n! = 1-2-...-n.

5. JIBa urpoka Imo o4depeau 3aKpalidBarOT MO OJHOW KjieTke Aocku 1x2019 B cuHuil u
KpacHBIM IIBE€Ta, IMOKAa BCE KIETKH HE OyAyT 3akKpaiieHbl (KaKIbld HIPOK MOXKET
WCIIOJIB30BaTh JI00OOM W3 JIBYX IIBETOB). B KOHIIE MOACUMTHIBAIOTCS KOJWYECTBA Tap
COCEHUX MO CTOPOHE OJHOIBETHBIX KJIETOK M COCEJHUX IO CTOPOHE Pa3HOILBETHBIX
KkJeTok. Eciu ogHOIBETHRIX Tap O0JIbIIe, BEIMTPHIBACT IIEPBBIM, €CJIM MEHBIIIE, TO BTOPOH,
a €CJId IOPOBHY, TO OOBABISETCS HUUbA. MOXET JIU KTO-TO U3 UTPOKOB 00ECIEeUnuTh cede
nmoOeay He3aBUCUMO OT JeMcTBU coneprrka? Ecnu na, To KT0o?

6. Y HEKOTOpPOro HATypaJbHOIO0 YHMCJA MOMEHSJIM MECTaMM IEPBYIO U IOCIEIHIO
upsl ¥ TpUOaBUIM MOJTYYEHHOE YHUCIO K ucxogHomy. Kakas HauGomnbiiasi cymMma
MOTJIa TIOJIYYUThCS, €CIIH Bee €€ UPhI pa3InyHbI?

7. Toprosen kynwi 111 604ek ¢ TMMOHaIaMK pa3HBIX COPTOB M OJHY MyCTyr0 60uky. Ha
KaKJI0M OO4yke C JIMMOHAJIOM BBITPAaBUPOBAHO Ha3BaHWe copTa. Toprosen
MPOJIETYCTUPOBAJ BCE JIMMOHAABI U OOHAPY>XKWJI, YTO TPABUPOBKHU IEPEIyTaHBI: COPTa
JMMOHA/IOB yKa3aHbl MPaBUILHO, HO CAMH 3THU JIMIMOHAJIbI MOTYT OBITh HAJIUTHI B APYTHE
6ouku. Topromellr MOKET MEPEIUTh JTUMOHAJ M3 TMOJHOW OOYKM B MycTyro. Bcerma nu
TOProBeIl 3a He Oosiee, ueM 166 mepenuBaHUi CMOXKET TOOUTHCS TOTO, YTOOBI B KaXKIOM
00uKke ObUT TUMOHAJI TOTO COPTA, KOTOPHIN BHITPABUPOBAH HA 3TOM O0uKe?

8. durypa xpomas 1advs ObET KIETKU HA PACCTOSAHUM 2, 3 WU 4 1O TOPU3OHTAIH WIH
BEpPTHUKAIM, NPUUEM JIaJbsi MOXKET OWUTh CKBO3b Jpyrue naapu. Kakoe HamOombliee
KOJIMYECTBO HE OBIOIIMX JAPYT APYTa XPOMBIX JIaJIei MOKHO MOCTaBUTH Ha JocKy 600x6007?



LIl YPAJIBCKUI TYPHUP FOHBIX MATEMATHKOB. KUPOB, 17-23.02.2019

MATEMATHUYECKHUU BOM Nel. 19.02.2019
I'PYIIIIA «CTAPT», TPETDBS JIMT'A

1. CxoabKO Ccpear BOCBMHU3HAYHBIX YMCEN, BCe MUGPHI KOTOPHIX Pa3IWYHBI, TaKUX,
KOTOpBbIE JIeNISITCA Ha 37

2. 3nmaraH yBuUJen Ha KapTUHKE (GyTOONbHBIA MsY, CIIUTBHIA U3
HECKOJBKUX JIOCKYTKOB — O€JIbIX IIECTUYTOJIbHUKOB M KPAacCHBIX
NSATUKOHEUHbIX 3BE31. Kaknas 3Be3ga I'pPaHUUUT TOJBKO C IISTHIO ( ta
HIECTUYTOJIbHUKAMH, a KaXKIblil MIECTUYTOJIbHUK — TOJIBKO C TpeMs
3B€3naMu. CKOJIBKO BCETO JIOCKYTKOB YIIJIO Ha U3TOTOBJICHUE MsYa,

€CJIM IO KApTHUHKE MOKHO YCTaHOBHUTb, UTO MX He MeHbiie 30, HO
MeHbIre 40?7

3. B rocymapctBe HEKOTOpBIE TOPOJia COCTMHEHBI JBYCTOPOHHUMH OECITOCATOUHBIMU
aBUAIMHUSIMHU. M3 kax1oro ropojia BeIXxoaut He Oosiee 10 aBuanuHuit. Jlokaxkure, 4To
ecnu B rocynapcre 6osee 200 aBuanuHuii, To HalayTcs 11 aBuanuHuii, HUKaKue JBe
U3 KOTOPBIX HE UMEIOT OOIIEro ropoa.

4, JIBa Urpoka 1o o4epeau 3aKpallvBarOT MO OJHOM KieTke AocKkH 1x2019 B cunuii u
KpacHBIM I1IBETa, MOKA BCE KJIETKM HE OyAyT 3aKpamieHbl (KaXIbli UTPOK MOXKET
WCITOJIB30BaTh JIFOOOW M3 JBYX IBETOB). B KOHIIE MOJACYMUTHIBAIOTCS KOJIMYECTBA Tap
COCEJIHUX I10 CTOPOHE OJHOIIBETHBIX KJIETOK M COCEIHHMX IO CTOPOHE Pa3HOI[BETHBIX
KJIETOK. Ecii OMHOIBETHBIX Map OOJbINE, BBIMTPHIBACT TEPBBIN, €CIU MEHBIIE, TO
BTOPOM, a €CJM TIOPOBHY, TO OOBSABISAETCS HUYbS. MOXET JIM KTO-TO W3 UTIPOKOB
oOecrieunTh cebe mobemy He3aBUCUMO OT JieicTBHM conepuuka? Eciu na, To KT0?

5. M3 4eThIpEX3HAYHOTO HATYyPaJIbHOTO YHUCJIA MOJYYEHBl APYrUe YEThIPEX3HAUHBIE
yucia MyTéM MEePecTaHOBKU ero mudp. MokeT Iu OAHO U3 ITHUX YHUCENT PaBHSITHCS
CyMME€ KaKMX-TO JBYX JAPYTUX 3TUX YUCEI?

6. Toprosen kynui 11 60uek ¢ TMMOHaaMU pa3HBIX COPTOB U OJHY MyCTYyI0 004Ky. Ha
KaKaoi OOyke C JIMMOHAJOM BBITPABUPOBAHO Ha3BaHHUE copTa. Toprosel
MIPOJICTYCTUPOBAJI BCE JIMMOHA/IBl 1 OOHAPYKWUJI, YTO TPABUPOBKHU TEPEIyTaHbl: COPTa
JUMOHAJIOB YKa3aHbI MPABUILHO, HO CAaMU 3TH JIMMOHAJIbl MOTYT OBITh HAJIUTHI B IPYTHE
0oukn. ToproBelr MOKET MEepPETUTh JIMMOHA]T U3 MOJTHOW 00YkHu B mycTyro. Beernma nm
TOproBel] He 0ojee, yeM 3a 16 mepeauBaHuil CMOXKET JOOUTHCS TOTO, YTOOBI B KaXKI0M
00uke ObUT TUMOHAJ TOTO COPTa, KOTOPBIN BHITPABUPOBAH Ha ATOM O0uKe?

7. Y HEKOTOpPOrO HATYpPaJIbHOTO YHMCJIA TOMEHSUIM MECTaMHM NEPBYK0 U IOCIEIHIOIO
nudpel 1 NpubOaBWIM MOTYYEHHOE YMCIO K McxoaHoMy. Kakas HamOosiblias cymma
MOTJIa TIOJIYYUThCS, €CIU Bce €€ UPhI pa3InyHbI?

8. durypa xpomas 1aovs ObET KIETKU Ha pACCTOSHUU 2, 3 Wi 4 110 TOPU3OHTAIHN WU
BEPTUKAIHU, NMPUUEM JaJbsi MOXKET OUTh CKBO3b Apyrue jdaapu. Kakoe Haunbombliee
KOJIMYECTBO HE OBIOIIMX APYr APYyra XpOMbIX JaJell MOXKHO TOCTaBUTh Ha JIOCKY
600x6007?



