LIX VPAJIBCKUM TYPHUP IOHBIX MATEMATUKOB. BJIAJIVMMUP, 06.11-12.11.2022
MATEMATUYECKUM BOM Ne3. 11.11.2022
CTAPIITIA Y I'PVYIIIIA, BBICIIIAS JINUTA

1. Hazosém nocitefoBaTebHOCTD U3 OyKB A 1 B anmunasundpomom, ecnu mpu 3anucu
eé B oOpaTHOM Topsijike W 3ameHe OykB A m B apyr Ha japyra, moydaercss MCXOIHAsT
ocseoBareabHOCTh. Hampumep, mocienoBarenbaocth ABBAAB — anTumajmaapoM.
HazoBéMm 6ecom aHTHIAJIMHIPOMA IPOU3BEIEHNE O3UIMIA, Ha, KOTOPBIX CTOUT OYKBa A.
Hampumep, croumocts antunasmmaapoma ABBAAB pasna 1-4-5 = 20. Haitaure cymmy
CTOMMOCTEH BCeX aHTUNAJUHIPOMOB JJIMHBI 2022.

2. Ha croponax CD u AD upsimoyronbunka ABCD BbiOpanbl Touku FE u F' coot-
BercTBeHHO. Ileprnienaukysnsp u3 Toukun FE Ha npsmyio BF nepecekaer mnpsimyio BC
B Touke P. Ileprenmukysnsap um3 Toukn F Ha npamyio BE mepecekaer npsmyio AB B
touke (). Hokaxkute, aro Touku P, D u () jiexkaT Ha OJHOMN IIPSIMOIA.

3. L-ayy ¢ HavasioM B TouKe P — 3710 hurypa Ha IJIOCKOCTU, COCTOSAIIAS U3 TOPU30H-
TaJIbHOI'O MJIN BepTuKabHOro orpe3ka PC' u gyua C' B, rae yroa nziaoma ZPCB = 90°.
Ha mnockocTn 1ano 2n cuHUX U 21mM KPACHBIX TOYEK C IEeJIbIMU KOOD/IMHATaAMU, TPIIEM
Bce 4n + 4m WX KOOpJAMHAT pa3jndHbl. TakxKe OoTMedYeHa TOYKa PP ¢ HeleJbIMu KOOop-
guHaTtamu. Jlokaxkure, 9TO U3 TOYKU P MOXKHO TaK BBINyCcTUTh JBa L-iyua PChB;
u PC5B5, 9T0 1JI0CKOCTD OyJ/ieT pa3duTa STUMU JIydaMHu Ha JIBE YaCTH, B KaXKJI0H u3
KOTOPBIX POBHO 1 CUHHUX W 1M KPACHBIX TOYEK.

4. Kaxkmas KjeTKa 1mojocku 1 x 2022 nmokpaliieHa B CUHIM MJIM KpacHbIi 1BeT. HazoBem
0.00K0M TIOCTIETOBATEIBHOCTD UJIYIIIUX TOAPS] OJHOIIBETHBIX KJIETOK, CJI€BA U CIIPaBa OT
KOTOPO#l HAXOMISITCS WM KOHIIBI IIOJIOCKH, WM KJIETKH Ipyroro msera. Kpab, Haxoms-
muiicss B HEKOTOPOI KJIeTKEe ITOJIOCKH, MOYKET CIIeJaTh XOJ, 10 CJIeAYIOIeMYy TPaBUIIY:
eCJIM OH CUJIUT B OJIOKE pa3Mepa m U 3TOT OJIOK CUHUI, TO OH IepeMelaeTcs Ha 1M KJie-
TOK BIIPaBO, & €CJIM OJIOK KPACHBI, TO Ha M KJIETOK BJIE€BO. Ecam Takoil X0 BBIBOIUT
3a TIpeJiesIbl TTIOJIOCKU, TO XOJT He COBepINaeTcs U JIBUKeHne 3akanduBaercd. [Ipn kakom
HaUMEHbBITIEM k£ MOXKHO 3aKPACUTh Kk KJIETOK ITOJIOCKH CUHHUM IIBETOM, & OCTaJIbHbIE —
KPacCHBIM TaK, 9YTOOBI Kpad 3a HECKOJBKO XOJA0B MOT JIOOPAThCS U3 CAMOU JIEBOU KJIETKU
B CaMyIO IIpaByIo?

5. PaccMorpuM Bce BO3MOXKHBIE TPOMKH BEIIECTBEHHBIX YUCEJ T, Y, 2 TaKue, YTO
xyz = 1ux+y+2z = 0. IIpu Kakux HATYPaAJIbHBIX N 3HAYEHUE CyMMBbI S,, = 2" +y" 42"
y BCEX TaKUX TPOEK OJIMHAKOBO?

6. Buyrpu pasuobempennoro tpeyronpanka ABC (AB = AC) BuiGpanbl Toukun P u
() Takue, uro /BPC = % -/BAC, BP = AQ u AP = C(Q. Hokaxure, uro AP = P(Q).

7. Ilyctb a, m u n — HaTypaJibHbIE YUCJIa, TpuIEM a Oosbie 1. /lokaxxure, 9TO IUCIO
(a+1)"™ 4 a™ menurcst Ha IUCTIO a’® + a + 1 Torma u TOJIBKO TOrA, KOIJIA 1M HEYETHO U
m + n JeauTcd Ha 3.

8. Ilepex Amucoit u Bepoit BeIlncaHbl Bce HaTypaJibHBIE YUCIa OT 1 0 M O OTHOMY
pasy. OHE 10 OUepe Iy MOTIEPKUBAIOT EIIE He MO TIePKHYThie dncya (Haunnaer AJmca).
Urpok mpourpsiBaeT, ecji Mocjae ero Xoja IMPOU3BeJIEHNe BCEX MOTIEPKHYTHIX UUCET
BIIEPBBIE TOJIEMJIOCH HAa 1. J[JIg KaXKJIoro HaTypaJbHOTO 71 OMPEJIenTe, Y KOO U3 WT-
POKOB €CTh BBIUTPBIINIHAS CTPATETU.



LIX VPAJIBCKUM TYPHUP IOHBIX MATEMATUKOB. BJIAJIVMUP, 06.11-12.11.2022
MATEMATNUYECKUN BOM Ne3. 11.11.2022
CTAPIITA Y I'PVIIIIA, IIEPBAS JIUTA

1. HazoBém nociiemoBareibHOCTD U3 OyKB A u B anmunasundpomom, ecan mpu 3ammmcu
eé B oOpaTHOM IOpsiiKe W 3aMeHe OykB A m B apyr Ha apyra, mojydaeTcss MCXOTHAST
rocjrefoBareabHocTh. Hampumep, mocienoBarenbaoctb ABBAAB — anTunamubmgpom.
HazoBéM 6ecom aHTHUIAIMHIPOMA IIPOU3BEAEHNE IIO3UIINM, HA KOTOPBIX CTOUT OyKBa A.
Hampumep, cronmocts antunaanaapoma ABBAADB pasna 1-4-5 = 20. Haitaure cymmy
CTOMMOCTEH BCeX aHTUNAJIUHIPOMOB JJIMHBI 2022.

2. Ha croponax CD u AD upsimoyronbunka ABCD BpiOpanbl Touku F u F' coot-
BercTBeHHO. Ilepriennukynsap u3 Touku F Ha npsmyio BF nepecekaer npsimyio BC
B Touke P. Ilepnenmukynssp u3 Toukn F' Ha npamyio BE nepecekaer npsimyio AB B
touke (). Hokaxkure, aro Touku P, D u () jexkar Ha OTHOI IPAMOII.

3. Ilycthb a, — 9TO KOJIM4IeCTBO BCEBO3MOXKHBIX MHOXKECTB F', COCTOAIINX U3 HATYPaJIb-
HBIX 9UCeT U ODJIAAIONIUX JIBYMsI CBOWCTBAMU: 1) KOJUYIECTBO JIEMEHTOB MHOXKECTBA
F He npeBOCXOUT HAMMEHBINETO jIeMeHTa MHOXKecTBa F'; 2) Haubosbimii sjement F
paBeH n. Haitnure asq.

4. Kaxmas KieTKa mmojocku 1 x 2022 nokpaliiena B CHHUNA MJIM KPAcHbIH 11BeT. HazoBem
0.00K0M TIOCTIEIOBATEILHOCTD UYIIUX IIOAPSI OJHOIIBETHBIX KJIETOK, CJI€Ba U CIIPaBa OT
KOTOPO#l HaXOJATCS WM KOHIIBI ITOJOCKH, WM KJIETKHU JIPpyroro msera. Kpabd, Haxos-
MUiicss B HEKOTOPO KJIETKE ITOJIOCKH, MOXKET CIIeJaTh XOJ 10 CJIEAYIONEeMY IPaBHUIIY:
eCcJIn OH CUJIHUT B OJIOKEe pa3Mepa m 1 9TOT OJIOK CUHUI, TO OH IepeMeIaeTcs Ha 1M KJie-
TOK BIPaBO, & €CJU OJIOK KPaCHBI, TO Ha M KJIETOK BJeBO. Fcim Takoil X0/ BBIBOIUT
3a, IIpeJeJIbl II0JIOCKHI, TO X0/ He COBepIIaeTCs U JIBUXKeHne 3aKkaHunBaercs. [Ipu kakom
HaMEeHbIIIEM k MOXKHO 3aKPaCHTh k KJIETOK IIOJIOCKA CHHHM IIBETOM, & OCTAJIbHbIE —
KPaCHBIM TaK, ITOOBI Kpab 3a HECKOJBbKO XOA0B MOT JI00paThCs U3 CAMOMi JIEBOU KJIETKU
B CAMYIO ITPaBYyIO?!

5. PaccmoTpuM BceBO3MOXKHBIE TPOMKH BETMECTBEHHBIX UHUCENT T, Y, 2 TAaKHUE, UTO TY2 = 1
x4+ y+ 2z =0. Ipun Kakux HATypaJbHBIX N 3HAUEHHe CyMMBI S3, = x°" + y3" 4 237
y BCEX TaKHUX TPOEK OJMHAKOBO?

6. Ha rumnorenysze BC mupsmoyrosbHOro tpeyronabauka ABC ¢ yriomom ZABC = 60°
BeIOpana Touka M Tak, aro AB+ BM = AC' + CM. Haiinure Benuauny yriaa ZCAM.

7. Ilyctb a, m u n — HarypaJibHbIE YnCIa, TpuIeéM a boabmie 1. /lokaxkure, 9T0 IUCI0
(@ +1)™ + a™ gemurcs Ha wucao a? + a+ 1 Torga u TOMBKO TOT/IA, KOTIA 1M HEISTHO 1
m + n geanTcs Ha 3.

8. Ilepen Amucoit u Bepoit Beilincanbl Bce HaTypaJibHbIE YUCIA OT 1 70 M IO OJHOMY
pagy. OHu 110 0OYepeIn MOTIEPKUBAIOT eIE He IMOIIePKHY ThIe uncia (HadunHaeT Asmca).
UNrpok mpourpwIBaeT, €cJii IOCjae €ro XOja ITPOU3BEJICHUE BCEX MOIEPKHYTHIX UHUCET
BIIEPBBIE TOJIEJTUIOCH Ha N. JIJis KaxKJ10ro HATYPAJIBHOTO N ONpee/IuTe, ¥ KOro U3 WI-
POKOB €CTh BBIUTPBINIHAST CTPATETU.



LIX VPAJIBCKUM TYPHUP IOHBIX MATEMATUKOB. BJIAJIVMMUP, 06.11-12.11.2022
MATEMATNUYECKUM BOM Ne3. 11.11.2022
CTAPIIIAY I'PVIIIIA, BTOPAS JIUTA

1. Haiiure Bce 4eTBEPKM TOJOKUTENBHBIX unces (a, b, ¢, d) Takue, 410

2 b2 2 d2
4 - min %’E - min %,? = (max(a +b,c+ d))

2

2. Ha croponax CD u AD upsimoyronbauka ABCD Bwibpanbl Touku F u F' coot-
BercTBeHHO. [lepriennukynap u3 Touku FE Ha npsmyio BF nepecekaer mnpsmyio BC
B Touke P. Ilepnenaukysnsip u3 touku F' Ha upamyio BE mnepecekaer npsimyio AB B
touke (). Hokaxkure, aro Touku P, D u () jexxar Ha OTHOI IIPAMOIi.

3. Ilycthb a, — 9TO KOJIMYeCTBO BCEBO3MOXKHBIX MHOXKECTB F', COCTOAIINX U3 HATYPaJIb-
HBIX YUCEJT U 00JIaJIAIONnX JBYMs CBOWCTBaMU: 1) KOJUYIECTBO 3JIEMEHTOB MHOXKECTBA
F He mpeBOCXOUT HANMEHBINETO JIeMeHTa MHOXKecTBa F'; 2) Haubosbmii sjement F
paseH n. Haitmure as.

4. Kaxmas KiaeTKa mmojocku 1 X 2022 nokpaliieHa B CHHUN WJIM KPacHbIit 1BeT. HazoBem
0.40K0M TIOCTIEJIOBATETLHOCTD MTYTIIAX TOAPST OJTHOIIBETHBIX KJIETOK, CJIEBA U CIIPaBa OT
KOTOPOIl HaXOJIATCS WJIM KOHIIHI TOJIOCKW, MW KJIETKH Jpyroro npera. Kpabd, maxomd-
IIUANCA B HEKOTOPOM KJIETKE IOJIOCKHM, MOXKET CJIeJIaTh XOJ[ II0 CJIEJIYIONIEeMY ITPaBUIIY:
€CJIM OH CUJIUT B OJIOKE pa3mepa m U 3TOT OJIOK CUHUI, TO OH TIepeMeItaeTcs Ha m KJe-
TOK BIPaBO, & ecju OJIOK KPaCHBIN, TO Ha M KJIETOK BJIEBO. FCIM TaKOW XOJ BBHIBOIUT
3a TPeJIesIbl TTOJIOCKH, TO XOJ He COBEPIAETC U JIBUXKeHne 3aKaHunBaeTcd. [Ipn kakom
HaUMEHbBIIEM k£ MOXKHO 3aKPACUTbhb Kk KJIETOK ITOJIOCKHM CUHHUM IIBETOM, & OCTaJIbHbIE —
KPAaCHBIM TakK, 9TOOBI Kpab 3a HECKOJIBKO XOJI0B MOI' JOOPaThCs U3 CaMOM JIEBOIl KJIETKHI
B CaMyIO IIPaByIo?

5. Haiiimre 4yeThIpe pasiMYHBIX HATYPAJIbHBIX 4HCIa @, b, ¢ u d, 6ompmmx 102022,
TaKux, 9T0 a + bc nemmrea Ha d, b + cd nenurcda Ha a, ¢ + da genurcs Ha b u d + ab
JICJIUTCS Ha C.

6. Ha runorenysze BC upsimoyroabHoro tpeyroiabauka ABC ¢ yrimom ZABC = 60°
BeIOpana Touka M Tak, aro AB+ BM = AC + C M. Haiinure Benuauny yriaa ZCAM.

7. Ilyctb a, m u n — HaTypaJbHBIE YnCIa, TpuIEM a Oosbie 1. JlokaxkuTe, 9TO IUCIO
(@ + 1)™ + a™ genurcs Ha "ucao a? + a+ 1 Torjga U TOMBKO TOTJIA, KO/ 1 HEeY8THO U
m + n JIeJuTcs Ha 3.

8. Ilepen Asmcoit u Bepoii Beincanbl Bce HaTypaJibable uncia oT 1 1o 1001 mo ogHOoMYy
pazy. OHU 110 OUepe M MMOIIEPKUBAIOT eIlle He MO IIYePKHYThie dyncya (HauunHaer AJmca).
Nrpok mpourpnliBaeT, €CJIM IOCJEe e€ro XoJ/a IIPOU3BeJIeHNe BCeX ITOJIYEPKHYTHIX YUHCEs
BHepBbIe moaenaoch Ha 1001. V Koro m3 UrpoKOB €CTh BBIUTPBIIITHAS CTPATEI s !



LIX VPAJIBCKUM TYPHUP IOHBIX MATEMATUKOB. BJIAJIVMUP, 06.11-12.11.2022
MATEMATNUYECKU BOM Ne3. 11.11.2022
CTAPIITIAY I'PVIIIIA, TPEThSA JIUTA

1. IIycts (a1, ag, . .., asy) — mepecTaHOBKa HATYpaJbHBIX unces oT 1 10 20. Kakoe Han-
OoJIbITIee KOJTMIEeCTBO umces cpeau 20 apooeii

ay a1 +ay a;+ag—+as a1 +as +as+ ...+ asg

17 1+27 142+3 7 7 14+2+3...4+20

MOT'YT OKa3aThCsl IEJbIMU YUCIaMU, OObIuMu 17

2. Touka M — cepenmna runoreny3a A B npssmoyrosbHoro Tpeyronbauka A BC'. Toukn
P u () va orpeskax AM u M B coorBercTBeHHO TakoBbI, uro P(Q) = C'Q. Hokakure,
aro AP < 2MQ).

3. Ha mocky 10 x 10 cobupaercs MpU3eMInThCsd KOCMUYECKU Kopabjib. Bam u3Bect-
HO, UTO KOpabJib uMeeT (GpopMy IMIPSIMOYTOJbHUKA 1 X H U NPU3EMJIUBIINCH, 3aiiMeT B
TOYHOCTH D KJIETOK JIOCKU. BbI MOXKeTe 3apaHee IIOCTaBUTh B HEKOTOPbIE KJIETKU JIOCKH
dbapdoposbie gamkn (B KaxKIy0 KJIETKY MOXKHO CTABUTH JIIOO0OE KOJUIECTBO UAIIEK).
Korma kopabiib mpuzeMinTcs, OH pa300beT Bce YAITKU, KOTOPbIE HAXOAATCH B KJIETKaX,
Ha, KOTOPbIE OH IMPU3eMJINJICSI. Bl He yBuaNTE, Ky/1a UMEHHO IIPU3EMINTCSI KOPadJib, HO
10 3BYKY CMOKeTe OIpPEJIeJINTh, CKOJIbKO JallleK pa30miiock. Kakoe HanMeHbIIee KOJIH-
YeCTBO YaIlleK MOXKHO ITOMECTUTDH Ha JIOCKY, YTOOBI TapAHTUPOBAHHO OITPEJIETUTD XOTS
ObI OHY KJIETKY, 3aHATYIO Kopadjaem?

4. Kaxxnast kiierka noJyiocku 1 x 2022 mokpailiieHa B CUHMIT min KpacHbIil iBeT. HazoseMm
0.00%K0M TIOCJIETOBATEIBHOCTD UJIYIIUX ITOAPS] OJHOIIBETHBIX KJIETOK, CJI€Ba U CIIPaBa OT
KOTOPOM HAXOISATCsI WA KOHIIBI IIOJIOCKH, WJIM KJEeTKHU Japyroro isera. Kpabd KaxKIbIMm
XOJIOM TIPBITAET Ha PACCTOsSIHUE, PABHOE JIINHE 0JIOKA, B KOTOPOM OH HAaXOIUTCSI, IPUIEM
HaIIpaBO U3 CUHEN KJIETKU W HaJIeBO U3 KpacHOii. Ecym Takoil X0/ BEIBOIUT 3a IIPeaebl
II0JIOCKH, TO XOJI HE COBEPIINAeTCsl U JABUXKEHNEe 3aKaHIuBaeTcs. MoXXHO 1 3aKpacuThb
BCe KJETKH IIOJIOCKHA TaK, UYTOOBI Kpad 13 KaKON-TO KJETKU COBEPIINJ IIyTeIleCTBUE,
1I0OBIBAB HA KarKJI0U KJIeTKe?

5. Haiigure Bce Takme 4eTBEpKU HATYpPaJbHBIX 4HCE]I a, b, ¢, d, 9T0 OJHOBPEMEHHO
BBITIOJTHEHBI Tpu ycioBud: a + 100bc nenurca va cd, b+ 100cd nesmres Ha da, ¢+ 100da
neantcs Ha ab.

6. Ha runorenyze BC upsimoyroabaoro tpeyroiabiauka ABC ¢ yrimom ZABC = 60°
BbIOpana Touka M Tak, uro AB+ BM = AC' + CM . Haitnure Besmauny yria ZCAM.

7. Illyctb m u n — HaTypaJsbHble uncia. /lokaxkure, aro yucao 4™ + 3" nesurcd Ha
13 Torma m ToMBKO TOTHA, KOTJIA 17 HEIETHO W M + N JAeJUTCSI Ha 3.

8. Ilepen Amcoit u Bepoii BbIcanbl Bce HATYpaJIbHBIE ducyia oT 1 10 2022 mo ogHOMY
pazy. OHE 10 OUepeIu MOTIEPKUBAIOT eIlle He MO IIePKHYyThie dncya (HaunHaer AJmca).
Nrpok mpourpbliBaeT, €CJIM TOCJEe €ro XoJia IPOU3BeJleHNe BCeX ITOJYEPKHYTHIX YUHCEes
BIEpBBIE oI UI0Ch Ha 2022. V KOro u3 UrPOKOB €CTh BBIUTPHIIIHASL CTPATEI sl !



