Hesaduams wecmoti mamemamuneckuti myprup cmapweraaccruros «Kybox namamu A.H.Koamozoposar
Ilckros, 26 noabpa—3 dexabps 2023 200a

Ilepssbrit Typ 28.11.2023. Bropas jwura.

1. Croponsr npamoyroabauKa 20 X 1000 mokparienbl B KpacHbIil npeT. leTst mokpacui cuHUM 1IBEeTOM
HEKOTOPbIE TPAHUIIBI MEXKJIy KJIETKAMHU 3TOr0 NpAMOyrosibHuKa. OKasajaoch, YTO Ha IJIOCKOCTH HET HU
OJTHOTO KJIETYATOr0 KBaJIpaTa, y KOTOPOro BCe CTOPOHBI MOKpalleHbl. Kakoe HanboJ bilee BO3MOXKHOE KO-
JINYECTBO CHHUX I'PAHUIl MOr nokpacuthb [lers?

2. J/lanbl TIOJIOXKUTEIbHBIE YUCTA @1, G2, A3, - .., G101 g KaxKgoro narypaiabuoro k = 1,2,3,...,101
pacemoTpuM MuorousieH Py(7) = a100 1'% + 100a99 12" + ags i 12 + ... + a141® + ap (Hymeparus 1uk-
mmdeckas). Moxker i KazkIplit u3 MHorowieHoB Py (z), Py(z), ..., Pio1(x) mmers posro 100 BerecTBEHHBIX
KOpHeil (He 00s13aTe/IbHO PA3JINIHBIX )7

3. Ilo kpyry paccrasiienbl uncia 1, 2, 3, ..., 2n B HEKOTOpOM mopsjke. s KaxKIoro HaTypaabHOro
urcaa 1 < i < 2n obo3nadnm depes A(i) KOJMIECTBO UHCEN, MEHBINNX 4, Cpeid 1 — 1 9uc/a, CIeIyIomuX
3a 1 0 9acoBOW CTpesKe, uepe3 B(i) — KOJIUIeCTBO YHCEN, MEHBIINX i, Cpein 1 — 1 Juc/a, CJIeIyronmux
3a { MPOTHB 4acoBoii crpesku. HaszoBem paccranoBky ummepecnot, ecim A(k) = B(k) mas Becex 1 <
k < 2n. Haiiaure KoJm4vecTBO MHTEPECHBIX PaCCTAHOBOK. PaccTaHOBKH, OTJIMYAIOIINECS TOBOPOTAMU U
CUMMETPUAMU, CIATAIOTCA PA3TTIHBIMMU.

4. Paprobenpennsnrit Tpeyronbauk ABC, B kotopom AB = AC, Brimcan B 0OKpy:KHOCTb w. Touka D Ha
orpeske BC rakosa, uro BD # DC. Jlya AD nepecekaer w B Toukax A u E. Touka F' BbiOpaHa Ha w Tak,
aro /DFE = 90°. llpamas F'E nepecekaer jiyun AB u AC B toukax X u Y coorBercTBeHHO. [lokaxkuTe,
yro /XDFE = ZEDY .

5. HarypaJsbuble uncia a, b 1 ¢ B3auMHO IIPOCTHI B COBOKyITHOCTH. OKa3a/10Ch, YTO CYIIECTBYET TPEYTO/Ib-
nuk ABC ¢ gjuHaMu CTOPOH a, b u ¢ takoii, uro /A = 3/B. Jlokaxkure, 9170 XOTsd ObI OJHO U3 YHCEJI a,
b u ¢ gBiaserca KyboM HATYpPaJIbLHOIO YUC/IA.

6. O6oznasum 4epes Z[V3] = {a+ bv/3 | a,b € Z}. Ina z,y € Z[/3] Gyaem rosoputs, uto = desumcs
Ha y, ecm cymecTByer z € Z[v/3] Taxoe, uto x = y - z. BepHo s, 4To s 0600 IPOCTOrO YUCIA P
CYILIECTBYeT Takoe HATYpasbHoe n, 9to (2 4 v/3)" — 1 deaumcs na p + 0 - /37

7. B Bommebnoit crpane 100 ropojioB. Hekoropbre 3 HUX coeIMHEHBI 6€CIIOCAIOUHBIMU JBYXCTOPOHHUMUI
apuasimansiMu. HazoBeM ropos A docmotinoim HuMaHUA, €CJTA TIPH JII000H HyMepaluu ropoaos BoJimebHoii
crpasbl gucgaamu 1, 2, ..., 100 HaiigeTcss ropoj ¢ HOMEPOM 1M1, JI0 KOTOPOro u3 A MOXKHO J106paThCsi pOBHO
3a m nepesiéros. Hanpumep, B mapriipyre A — B — A — B — A — B posuo 5 nepesiétoB. OKa3ajioch, ITO
B Bosmebnoit crpane ecth poBHO k TOPOJIOB, JIOCTOMHBIX BHUMaHudA. lokaxkure, uTo ropoja Bosmebnoit
CTPaHbl MOYKHO Pa30UTH Ha k + 2 TPOBUHIINK TaK, YTOOBI aBUAJIUHUHI COEIMHSIN TOJILKO TOPOJIa U3 PA3HBIX
NPOBUHITANA.

8. Ha cropone AD Boinykiioro gersipexyroibiunka ABCD cymecrByer eauHcTBeHHas Touka M Takasd,

qTO
V' Sasy +/Sepm = v/ Sasep-

Hokaxwure, aro AB || CD.

9. JlokazkuTe, 9TO CyIIECTBYET IPSIMOYTOJIbHBII HapaJuiesenuies 00béMa 1/6, KOTOPbIM MOYKHO HAKPBIThH
JIIOOY10 JIOMaHYIO €JIMHUYHON JITMHBI B ipocTpancTie. [lapaJsuiesienuiie MOXKHO CABUTATH U TTOBOPAYUBATD.

10. Ha crone nexut 2023 wondernt. Ilers n Baca xogar mo odepemu, nauunaer llersa. WUrpator mo
CJIE/LYIOIIMM IIPaBUJIaM: €CJIU ceivac n-1 110 cYeTy X0/, TO XOJAIINNA B JaHHBIA MOMEHT UI'DOK MOXKET ChbeCTh
710606 KOJIMIecTBO KOHGET 0T 0/1HO# 710 1 (T.e. IleTsi mepBbiM cBOUM XOJI0OM CbejiaeT OJIHY KOHMETY, JTaJIbIie
Bacs moxker cbecth ojiny min jiBe KoHdersl, 3aTeM [leTs MoxkeT ¢bhecTb OJiHY, JIBE WU TPU KOHMETHI U
7. 71.). [IpourpsiBaer chenmuii mocsieiHo0 Koudery. KTo BRIMIphIBaeT pu MpaBuIbHO urpe?
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Ilepssoiit Typ 28.11.2023. TpeTrbs Jjura.

1. Cropons! npsimoyrosibHuKa 20 X 23 TOKpaIlleHbl B KpacHbIil 1iBeT. [leTs mokpacuyi cMHUM I[BETOM HEKO-
TOPBIE TPAHUIIBI MEXKJLy KJIETKAME 9TOTO MPAMOYToJIbHUKA. OKa3a/10Ch, YTO Ha IJIOCKOCTH HET HU OJHOTO
KJIETYATOr0 KBaJIpaTa, Y KOTOPOro BCe CTOPOHBI MOKpalleHbl. Kakoe HanboJibliee BOSMOXKHOE KOJTHMIECTBO
CUHUX T'PAHUI] MOT' ITOKpacuTh [lers?

3 3
2. JlaHBI TOIOKHUTEIbLHBIE TUCTa a, b, . MoKeT 1 KarKIpIil 13 TPexXdaIeHoB axr’ + be +c, bx?+ Serta,

3
cx? + Dl + b UMeTh 1O JIBa BEIECTBEHHBIX KOPHS (He 00s3aTe/IbHO PA3INIHbIX)?

3. Ilo kpyry paccrasiienst uncia 1, 2, 3, ..., 2n B HEKOTOpOM mopgike. s KaxKIoro HaTypaabHOro
qucsa 1 < 4 < 2n obosHaunM depe3 A(i) KOJIMIecTBO Yrces1, MEHBINX ¢, Cpeu n — 1 9ucia, CJreayronux
3a { 10 9acoBOil cTpesike, depe3 B(i) — KOJMYECTBO YHCes, MEHBIINX 4, Cpean n — 1 9ucia, CIeyonmx
3a { MPOTHB 4acoBoii crpesiku. HaszoBem paccranoBky ummepechot, eciu A(k) = B(k) miua Becex 1 <
k < 2n. Haiiiiure KOJMYeCTBO MHTEPECHBIX PACCTAHOBOK. PaccTaHOBKM, OTJIMYAIONIMECS MOBOPOTAMU U
CUMMETPUSAMU, CIUTAIOTCH PA3JIUIHBIMU.

4. JTan Buucannbiit getbipexyroybauk ABCD. Jlyau AB u DC' nepecekatorcs B Touke F, a jgyan DA u
CB — B touke F. Touku M, N, K u L. — cepenunnt croporn AB, BC', CD u DA coorBerctBenno. [Ipsmbre
EN u FM nepecekarorcs B Touke X, a npamble KL u FFIK — B Touke Y. OxazaJsocs, uro ZEXF = 120°.
Haiiyiure rpajiycayio mepy yria EY F.

5. Harypasbuble uncia a, b u ¢ B3auUMHO IIPOCTHI B COBOKYITHOCTH. OKA3aJI0Ch, YTO CYIECTBYET TPEYTOJIb-
uuk ABC ¢ anuHamu CTOpPOH a, b u ¢ takoii, uro LA = 3/B. Jlokaxute, 910 X0Ts ObI OJIHO U3 YHUCEII @,
b u ¢ gBiasercsd KyboM HATYypPaJIbHOIO YUC/IA.

6. Haiiure Bce IpocThle 4mesa p U ¢ Takue, uTo aucio pl~! — ¢P~! gpisgeTcsd crenenbio TBOMKHL.

7. B Bosmebnoit crpane 100 ropojioB. Hekoropble 3 HUX coeIMHEHBI 6€CIIOCAI0UHBIMA JBYXCTOPOHHUMUI
apuamausaMu. Hazosem ropoa A docmotinvim 6Humanus, eciii Ipu Jioboit HyMmeparuu ropoioB Boureo-
HOW cTpanbl yucaamu 1, 2, ..., 100 Haiijgercs ropoj ¢ HOMEPOM M, JIO KOTOPOro u3 A MOXKHO J100paThCst
poBHO 3a m tepenéroB. Hampumep, B mapuipyre A — B — A — B — A — B posuo 5 nepenéro. Oka3za-
JIOCh, uTO B Bosebnoil cTpane HeT TOPOJIOB, JOCTORHBIX BHUMaHudA. Jlokaxkute, 9To ropoja Bosmebnoit
CTpaHbl MOXKHO Pa30UTh Ha JIBe IPOBUHITNHN TaK, YTOOBI aBUAJNHAN COEIUHSIN TOJBKO TOPO/Ia U3 PA3HBIX
MIPOBUHITANA.

8. Ha cropone AD Boiykiioro gersipexyroibunka ABCD cyiecrByer euHCcTBeHHas TOoUka M Takasd,

qT0O
V' Sasy +/Sepm = v/ Sasep-

Hokaxwure, ato AB || CD.

9. /lokazkure, 9TO CYIIECTBYET IPSMOYTOIBHUK, ILIONA/Ib KOTOPOro paBHa 1 /2, KOTOPBIM MOXKHO HAKPBIThH
JIFOOYIO JIOMaHYIO €JIMHUYHON JITMHBI Ha, IJI0CKOCTU. [IpsMOyroIbHUK MOYXKHO CJIBATATh U IIOBOPAYUBATh.

10. Ha crone nexut 2023 woudernt. [lers n Baca xonar no odepemu, nauunnaer llersa. Urpator mo
CJIELYIOIIMM [IPpaBUJIaM: €CJIU ceivac n-i 10 cYeTy X0/, TO XOAAIINNA B JaHHBIA MOMEHT UI'POK MOXKET ChbeCThb
JII000€e KOJIMIecTBO KoHdeT o1 oHoi 110 1 (T.e. [lers mepBbIM cBOMM X0/I0M C'beaeT OHy KOHMETY, TasbIie
Bacsa moxkeT cbhecThb 0jiHY Wn JiBe KOoH(MeThI, 3aTeM lleTss MOXKeT checTh O/HY, JABE WU TPU KOHMETHI 1
7. 71.). [Ipourpsiaer chenmmuii mocsieinow Koudery. Kro BRIMIphIBaeT pu MpaBuIbHO urpe?



