Mocxosckuil 2ocydapcmeentnits yrusepcumem umenu M. B. Jlomonocosa
OJ'II/IMHI/Ia.,Z[a INIKOJILHUKOB «JIOMOHOCOB» IO MaTeMaTUKe

Baksrounresbabiii sran 2020/21 yuebuoro roga jyist 10-11 kiaccos

3agaya 1.
B-1 Haiigure f(1) + f(2) + f(3) + ...+ f(13), ecom f(n) = 4n3 — 6n® + 4n + 13.
OTBet: 28743.
Pemenne. Tak kak f(n) =n*— (n —1)* + 14, o

F)+F(2)+fB)+.. +f(13) = 1" 42 . +13* = (0" + 14+ . 4+12%)+14-13 = 13*+14-13 = 28743.

B-2 Haiiure f(1) + f(2) + f(3) + ...+ f(11), ecim f(n) = 4n® + 6n% + 4n + 9.
OTBert: 20823.

B-3 Haitgure f(1) + f(2) + f(3) + ...+ f(12), ecim f(n) = 4n® — 6n® +4n + 7.
OrBet: 20832.

B-4 Haiigure f(1) + f(2) + f(3) + ...+ f(14), ecu f(n) = 4n® + 6n® + 4n + 5.
OTBet: 50680.

B-5 Ilycts f(x) = 22 + 10z + 20. Pemmure ypasnenue

f(f(f(f(f(x))))) =
Otser: —5+ /5.

Pemenne. 3amernw, uro f(z) = (z+5)% — 5. Ilosromy f(f(z)) = (z+5)* =5, f(f(f(a:))> —

(x+5)%—5, ..., f(f(f(f(f(x))))) = (z+5)% —-5=0, orkyma z = -5+ ¥V/5.

B-6 Ilycts f(z) = 2% + 6x + 6. Pemmure ypasnenue
f (f (f(f(f(x))))) =0,

B-7 Ilycrs f(x) = 2% + 142 + 42. Pemute ypasHenue

f(f(f(f(x)))) =0,

OrBer: —3 + ¥/3.

OrBer: —7+ V7.

B-8 Ilycts f(x) = 22 + 18z + 72. Pemure ypapnenue

f(f(f(f(w)))) =0,

Otser: —9+ V9= -9+ /3.
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Samada 2.
B-1 Pemure cucremy ypaBHeHwuii:

Vai+y+ly+8/ =1,
Vat+y—1+]z+8 =5
OtrBer: v = —3, y = —8.

Pemtenue. 113 Broporo ypaBHEHHs CHCTEMBI CJejyeT, 9To x2 + y > 1, 9To BMecTe ¢ IePBBIM
ypaBHEHUEM jJaeT y = —8, x = +3. YuuTbiBag BTOpOE ypaBHEHHE, IoJaydaeM r = —J.

B-2 Pemure cucremy ypasBHeHUit:

\/132_y+|y_5|:27
Vai—y—4+|z—-2/=1.

OtBet: © =3, y = 5.

B-3 Pemmre cucremy ypaBHEHHIt:

Vaity+ly+3[=1,
Vei+y—1+z+3=1.

OrBer: © = -2, y = —3.

B-4 Pemute cucremy ypaBHeHUi:

V:L‘Q_y+|y_9|:47
Vaz—y—16+ |z — 3| = 2.

OtBer: x =5,y =9.

B-5 Yucio x = 28 +2° + 271 + 272 . + 272921 Hajiyure 3nauenue BhIparkeHust

V2 + 43T —d+\/22 - 42T — 4.

OrtBer: 4.
Pemtenne. Ormerum, 4TO

2 (1 _ 272023> 1
1_ % =4- 92021

r=2"4+20 427t 427 42720 =

€ (3,4).

[Hosromy v/2x — 4 < 2. 3uaunr,

V2 + 4B =42 - avir —d =/ (VI =1 +2)" + 1/ (Var =1 - 2)° =

=V2r—4+2|+|V2r—4-2=Vv2r —44+2+2—-2x—-4=4,
TaK Kak v2r —4 — 2 < 0.




B-6 Ynucino x =271 +272 4273 £ 274 4 . 4272021 Hajinnre 3naUeHne BHIpAKeHNS

\/2x+2\/2a:—1+\/2:1:—2\/2$—1.

OTser: 2.

B-7 Yucno x = 22 + 28 4+ 20 + 271 . 4272021 Hajiure 3na4enne BLIpasKeHUs

¢x+4m+¢x_4m.

OTser: 4.

B-8 Yucino x = 2° + 271 + 272 4 273 4 . + 272921 Hajinure sHaYenne BLIPAsKeHUS

Jﬁwmﬂ/x_zm.

OTser: 2.
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3agaga 3.
B-1 Yucna a, b, ¢ TaKOBbI, UTO KazKj1o0e U3 AByX ypasnenuit 22+ bx +a = 0 u 22 + cx + a = 1 umeer
0 J[Ba, IeJIbIX KOPHsI, IPU 9TOM Bce 3T KopHu Menbie (—1). Haiiaure HanMeHbIee 3HadeHue q.

OrBerT: 15.

Pentenne. Ilo Teopeme Buera mpowusseseHune KopHei 1epBOTO ypaBHEHUs PpaBHO @, MPOU3Be-
JieHne KOpHell BTOPOro ypaBHeHHUs paBHO a — 1. BBujy Toro, 9ro KOpHH Iejble U MeHbIe —1, ux
npou3BejieHre 00JIbIe 1, TO3TOMY KazKJ0e U3 JIBYX IMOC/Ie0BATEIbHBIX YUCe]T a — 1 U a dBJIdgercs
[IPOU3BEJICHUEM JIBYX PA3JIMYHBIX TeIbIX [nces, Ooybinux 1. Tak kKak mepBoe HEYETHOE YHUCTIO, HE
SIBJIAIONIEECs MTPOCTBIM WU KBaJIpaTOM IIPOCTOro, 310 15, To noaydaercd a — 1 = 14, a = 15. Torma
KODHH I1epBOro ypasHenust —3 u —5 (mpu 31om b = 8), KOpHU BTOPOro ypaBHeHus —2 u —7 (npu
5TOM ¢ = 9).

B-2 Yucna a,b, ¢ TaKOBbI, U4TO KaxKjoe u3 AByX ypashenuit 22 +br +a=0u 22 +cx +a = —1
UMeeT TI0 JIBa TeJIbIX KOPHS, IIPU 3TOM Bce 3TU KopHH Oouibiie 1. Haiijiure nHanMenbIiee 3nadeHue a.
Ortger: 14.

B-3 Yucna a, b, c TAKOBLI, 9TO KasKjoe u3 AByX ypasHenuii 22 +brx +a=1un 2> +cx +a =0
MMeeT 110 JiBa He/IbIX KOPHS, IPU 3TOM Bce 3Tu KopHu Menbiie (—1). Haiijure nanvenbliee 3nadenue
a.

OrtBer: 15.

B-4 Yucna a, b, ¢ TaKOBBI, YTO KazKJI0€ U3 JIBYX YpaBHEHUI > +br+a=—-1luz*+cr+a=0
UMeeT TI0 JIBa IeJIBIX KOPHSI, IIPU 9TOM Bce 3Tu KopHu Oosibiiie 1. Haiijiute HanMenbiiiee 3HaUeHNE G.
OrtBer: 14.

B-5 CKOJIbKO CyIIeCTBYeT pasnaHbIX MHOrowIeHoB Buja P(z) = 2°+ Azt + Bx®* + Ca?+ Dx+ E,
rae A, B,C, D, E — neible MOJIOXKUTEIbHBIE YUCTA, st KoTopeix P(—1) = 11, P(1) = 217

OtBet: 315.

Pemenne. Tak kak P(—1) =11, 70 -1+ A— B+ C — D + E = 11, rak kak P(1) = 21, 10

1+4A+B+C+ D+ FE =21. llosromy A+C+ E =16, B+ D = 4. Bropoe u3 3Tux JIByX ypaBHEHMUI

15-14
MMeeT 3 Tapbl PelleHnil B HATYPaJbHBIX YHC/IaX, a [epBoe ypasnenue umeer O = —5 = 105

perrernii (pacnosaraeM B psiji 16 «IIapukoB» U pa30bWBaeM MX HA TPU I'PYIIILI ¢ TIOMOIIBIO JIBYX
«IIEPErOPOJIOK» ). DTOMY coOoTBeTCTBYIOT 3 - 105 = 315 pasjnvHbIX MHOIOUIEHOB.

B-6 CKOJILKO CYIIeCTBYeT pasJudHbIX MHOrodeHos suja P(z) = 2°+ Azt + Bx®*+ Ca?+ Da + E,
e A, B,C, D, E — 1iesible MOJIOKUTEIBHBIE YHCIA, st KoTopeix P(—1) =8, P(1) = 227
OtBerT: 455.

B-7 CKOJILKO CyIIecTBYeT pasndHbIX MHOro4IeHoB suja P(z) = 2°+ Ax*+ Bx®* +Ca?+ Da + E,
riae A, B,C, D, E — neJible MOJOXKUTEIbHBIE TUCTA, i KOTopeix P(—1) =9, P(1) = 217
OrtBet: 364.

B-8 CKOJIbKO CYIIeCTBYeT pasinuHbiX Muorowienos suja P(z) = 2°+ Azt + Bx®*+ Ca?+ Dx+ E,
e A, B,C, D, E — niesible MOJIOKUTEIbHbBIE YUCIA, st KoTophix P(—1) = 10, P(1) = 227
OtBet: 420.
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3agaya 4.

B-1 JIse KosbIeBble Tpacehl a U 3 OJMHAKOBOTO pajyca KacaioTcsd Apyr Apyra. [lo Tpacce « 110
JacoBOIl CTpeJIKe efeT aBToMoOmIb A, 1o Tpacce [ MpOTHB 9acoBOil CTpesKu eneT aBTomobuib B. B
MOMEHT cTrapra aBToMoouan A u B HaxXoIATCsa Ha OJHO IPSMOli ¢ IEHTPOM TPACCHI (v, IPUYEM STa
npsiMast Kacaercs Tpaccel 5. [Tocie crapra aBTOMOOHIN HATMHAIOT NPUOJIMZKATHCS K TOUKE KaCaHUsI
rpacc. Kaxkipiit aBToMOOUIIb POE3KAET MOJIHBIH KPYT [0 CBOEH Tpacce 3a oJuH 4Yac (M HUKOT/A He
nepees3KaeT Ha Jpyryio Tpaccy ). CKOJIBKO BpeMEHH U3 9TOrO 4aca PACCTOSHUE MEK Iy aBTOMOOUISIMI
OyJeT He MeHbIIe JraMeTpa KazKIoi Tpacch?

OrtBert: % yaca — 30 MUHYT.

Pemenne. Ilycts paauyc KoJblieBoil Tpacchl paseH 1. BBeéM HPSIMOYTOJIBHYIO CHCTEMY KO-
OpJIMHAT ¢ Ha4YaJOM B TOYKE crapTa aBToMobmis B, ocbio O, NpOXoAdiieil depe3 IeHTP TPacehbl
B, u ocbio Oy, npoxoadIeil yepes3 HeHTp Tpacchl «. Torjaa KoopJuHaThl IEHTPOB Tpace o u 3 co-
orsercrenno pasubl (0;—v/3) u (1;0). Ecim ¢ — Bpems apuzKenns aBToMoGHIeil OT TOYKH CTap-
Ta (B Wacax) u ¢ = 2mt, TO Wepe3 ¢ YacOB MOCJE CTapTa aBTOMOOWIN OY/IyT MMETh KOODIUHATHI:
A(sin ; —v/3 + cos @), B(1 — cos p; —sin ¢). Torma

AB? = (sin @+ cos ¢ — 1)? 4 (sin ¢ + cos ¢ — v/3)% = 4 cos? (90_%) —2v/2(1+v/3) cos (90—%>+4.

Tpebyercs HaliTu BpeMs, B TeUeHUE KOTOPOI'O

T T 7r
AB>2<:)A32>4<:>2COS<¢—Z) <2cos<g0—z> —\/5(1-!-\@)) 20(:)(308( _Z> <0
(mocsie/THsAs PABHOCUIIBHOCTD CJIEJYeT U3 TOrO, ITO BTOPOH COMHOXKHUTEb B IIPEIOCIEHEM HePaBeH-
CTBe BCerjia OTpHUIaTeseH). Permenns mocie/ [Hero HepaBeHCTBa, 3a0JHSIOT TTI0JIOBUHY TPUTOHOMETPH-
YeCKOI OKPYKHOCTHU, TIOTOMY YKa3aHHOE YCJI0BUE OyJIeT BBIOJTHATHCS ITOJIOBUHY BPEMEHU JTBUZKEHU S

aBTOMOOMIIEN.

B-2 Jlge kosblieBble Tpacchl (v U [3 OJIMHAKOBOI'O pajimyca kKacarorcs JApyr apyra. [lo tpacce a
[POTHUB YaCOBOI CTPEJIKK e/leT aBTOMOOWIb A, 1o Tpacce [3 10 9acoBOil CTpesiKe e1eT aBTOMOOUIH
B. B momenT crapta aBromobuiin A u B HaXosiTCs HA OJTHOM IPSIMOI ¢ IEHTPOM TPACCHI (v, IPUIEM
sTa IpsaMas Kacaercs: Tpaccel . [loce ctapra aBTOMOOMIN HAYUHAIOT YIAISITHCS OT TOUKN KACAHUST
tpacc. Kaxipiit aBToMOOUIL Tpoe3KaeT MOJHbBIH KPYyT 10 CBoeil Tpacce 3a jBa 4yaca (M HUKODJA He
nepeeskaeT Ha JApyTyio Tpaccy). CKOJIbKO BpEMEHU B T€UEHHUE ITUX JIBYX YACOB PACCTOSHUE MEKJLY
ABTOMOOHJISIMU Oy/IeT He 0OJIbIlle JuaMeTpa KaxKJI0i Tpacchl?!

OrBer: 1 uac.

B-3 JlBe kosbIieBble Tpacchl (v U 3 OJIMHAKOBOIO pajimyca Kacarorcs Japyr apyra. [lo tpacce a
[IPOTUB YaCOBOW CTPEJKHU eJeT aBToMoOmIb A, 1mo Tpacce [ MO 9acoBOil cTpesike eIeT aBTOMOOUIIb
B. B moment crapra aBromobun A n B HaxomATCsl Ha OJIHONM MPSIMOI ¢ MEHTPOM TPacchl 3, TPH-
4éM 9Ta IpsMas Kacaercs Tpacchl «. [locse crapra aBroMoOMIM HAUUHAIOT TPUOIHMKATHCT K TOUIKE
Kacanus Tpacc. Kaxkaplii aBToMOOIIIb TIpoe3KaeT MOJIHbI KPYyT 110 CBOeil Tpacce 3a mojdaca (1 Hi-
KOIJIa He Tepee3KaeT Ha Ipyryio Tpaccy ). CKOIBKO BPEMEHN U3 9TOrO MOJIyYaca PACCTOSHUE MEXKILY
ABTOMOOWJISIMU OY/IeT He MEHbIIe JTuaMeTpa KayKI0i TPacchl!

1

OTser: ; waca = 15 munyT.

B-4 JIBe xosblieBble Tpacchl o 1 [ OJIMHAKOBOTO paJinyca Kacaiorces Jpyr jpyra. [lo Tpacce o mo
9acoBOil cTpesike efeT aBToMOOUIbL A, 10 Tpacce [ MPOTUB YacOBOW CTPEIKHU eJeT aBTOMOOW L B.
B moment crapra aBromobuiin A u B Haxo[sTCs HA OJHON MPAMOl ¢ MEHTPOM TPACCHI (3, IPUIEM
9Ta npaMagd KacaeTcd Tpacchl «. [locse crapra aBTOMOOMIN HAYMHAIOT YAAJIATHCSI OT TOYKU KACAHUS
Tpacc. Kazkiplit aBroMo6uIIb mpoeszKaer MOJIHbIH KPYT [0 CBOeli Tpacce 3a moJiTopa Yaca (1 HHKOr/Ia



He mepees3kaer Ha JApYyryio tpaccy). CKOIbKO BPeMEHH U3 THUX IOJIyTOPA 9aCOB PACCTOSHIE MEXKILY

ABTOMOOHIAMU OyJIeT He OOJIbIe TuaMeTpa KarxK 0 Tpacchl!

OrtBer: % yaca — 45 MUHYT.

B-5 Besocurie iucT 1 MOTOIUKJIUCT €Iy T C TOCTOSTHHBIMU CKOPOCTSAMM I10 KMEIOIIEeit (hopMy OKpY K-
HOCTH KOJIBIIEBOI Tpacce. Ecim oHM eyT HaBCTpedy JAPYyT JIPYTY, TO PEryJISPHO BCTPEYAIOTCH, ITPU-
4eM PACCTOSHUE TI0 MPSAMOI MEK Ly TOUKAMHE [I0C/IeJI0BATE/IbHBIX (110 BpeMeHn) Berped paBHO 4022 M.
Eciit oHU €/IyT B OJTHOM HAIIPABJIEHWUH, TO MOTOIMKJIUCT PErYIISIPHO (XOTST U PeKe) OOTOHSIET BEJIOCH-
[e/ICTA, IPUIEM PACCTOSTHUE MO TMPSAMOi MKy TOUYKAMU TI0CIe0BaTebHBIX (10 BpeMeHn) 0OroHOB
takxke paBHo 4022 M. Ecim BesocurieincT CTOUT W OT/ABIXAET, TO MOTOIMKJIUCT ITPOE3KAET MUMO
Hero Kaxkjpie 32 MuHyThl. Ecim »Ke, Ha00OPOT, OT/IBIXaeT MOTOIMKJIUCT, TO BEJOCUIIEIICT IIPOe3rKar-
eT MUMO HEro peke, 9eM KazKjble b MUHYT, HO Hallle, uYeM Kaxkjble 64 munyTol. Haiijinre paguyc

OKPY2KHOCTH, 110 KOTOPO# ITPOXOIUT TPaCCa.
2011

_—
n S
1++3
B-6 Besocurie tucT 1 MOTOIUKJIUCT €Iy T C TOCTOSTHHBIMU CKOPOCTSAMH I10 KMEIOIIEil (hopMy OKpY K-
HOCTHU KOJIBIIEBOI Tpacce. Ecim oHu eayT HaBCcTpedy ApYyT JAPYLY, TO PEryIsdpHO BCTPEUAIOTCH, ITPHU-
4eM PaCCTOSHUE TI0 MPSMOI MEK Ly TOUKAMHU [IOC/IeJI0BATEIbHBIX (110 BpeMeHH) Berped paBHO 4024 M.
Eciit oHE €/IyT B 0J{HOM HAIIPABJICHUN, TO MOTOIMKJIUCT PErYIISIPHO (XOTSI U peke) OOrOHSIET BEJIOCH-
e/ICTa, IPUIEM PACCTOSTHUE MO TMPSIMOi MKy TOUYKAMU TI0CTIe0BaTEebHBIX (10 BpeMeHn) 0OroHOB
takzke paBuHo 4024 m. Ecyu BejiocuneincT CTOUT U OTJIBIXAET, TO MOTOIUKJIMCT MIPOE32KaeT MUMO HET'O
Kaxkjple 34 MuHYTHI. Ecin ke, Hao60pOT, OTAbIXaeT MOTOIUKJ/IACT, TO BEJIOCUIIETUCT IIPOE3KAET MUMO

HEro peke, YeM KazkJible b8 MUHYT, HO 4alle, yeM Kaxkible 68 munyT. Haiture pajamyc okpyKHOCTH,
110 KOTOPOIl IIPOXOJAUT Tpacca.
12

OTBer:
si

OrtBer: : _—
sin 3

B-7 Benocurie tucT 1 MOTOIUKJIUCT €Iy T C TOCTOTHHBIMU CKOPOCTSAMM I10 KMEIOIIEit (hopMy OKpY K-
HOCTHU KOJIBIIEBOI Tpacce. Eciu oHn exyT HaBCTpedy APYT JAPYTY, TO PETrYISPHO BCTPEUAIOTCH, TPHU-
4eM PACCTOSHUE TI0 MPSAMOI MEXK Ly TOUKAMHE [IOCJIeJ0BATEIbHBIX (110 BpeMeHn) Berped paBHO 4026 M.
EcJin oHE e1yT B OJIHOM HAIIPABJIEHUN, TO MOTOIUKJIUCT PErYJISIPHO (XOTS U peke) OOTOHSIET BEJIOCH-
[e/ICTA, IPUIEM PACCTOSTHUE MO TMPSAMOi MKy TOUYKAMU TI0CIe0BATEbHBIX (110 BpeMeHn) 0OroHOB
Takxke paBHo 4026 M. Ecimm BejocHeancT CTOUT W OTIAbIXAET, TO MOTOIMKJINUCT IIPOE3KaeT MIMO
Hero Kaxjiple 36 MuayT. Eciu ke, HA000POT, OT/bIXaeT MOTOIUKJIMCT, TO BEJOCUIIEIUCT IIPOE3KaAeT
MHMO HEro pexke, deM Kazkyio 61 MHHYTy, HO dalle, YeM KaxKiable 72 MuHyThl. Haiigure pamguyc

OKPY2KHOCTH, 110 KOTOPO#l ITPOXOIUT TPaCCa.
013

_—
n S
1+V3
B-8 Besocurie tucT 1 MOTOIUKJIUCT €Iy T C TOCTOSTHHBIMU CKOPOCTSAMM I10 KMEIOIIEll (popMy OKpY K-
HOCTHU KOJIBIIEBOI Tpacce. Ecm onu exyT HaBCcTpedy JApyTr JAPYrY, TO PEryadpHO BCTPEUAIOTCH, TPHU-
YeM PaCcCTOSTHUE M0 TPSIMOI MeK Iy TOYKAMU MOCIeI0BATEIBHBIX (110 BpeMeHn ) BeTped paBHO 4028 M.
EcJin oHM e1yT B OJIHOM HAIIPABJIEHUN, TO MOTOIUKJIUCT PErYJISIPHO (XOTS U pezke) OOrOHSIeT BEJIOCH-
[e/ICTA, IPUYIEM PACCTOSTHUE O MPSAMOi MKy TOUKAMHU TIOCTIe0BATEIbHBIX (10 BpeMeHn) 0OroHOB
Takxke paBHo 4028 m.Eciu Bestocurie fucT ¢CTOUT U OTABIXAET, TO MOTOIUKJIUCT IIPOE3KaeT MUMO HEro
Kaxkjple 38 MunyT. Ecu ke, HA060pOT, OTAbIXaeT MOTOIUKJINCT, TO BEJIOCUIIEUCT MIPOE3KAET MUMO

HEro pezke, YeM Kazk ible 64 MUHYTBI, HO Jalle, 9eM KaxKaple 76 muayT. Haitiure pajanyc oKpyKHOCTH,

110 KOTOPO#l ITPOXOJIUT Tpacca.
2014

—_—
n—
1++3

OTBer:
si

OrBer:
si




(Obwut sapuarm c pewenuem) Besocune et 1 MOTOIUKIUCT €IyT € HOCTOSHHBIME CKOPOCTSI-
MU 10 nMeronieii popMy OKpyzKHOCTH KOJIbIeBoil Tpacce. Ecim onn eyt maserpedy apyr apyry, TO
PEryJIAPHO BCTPEYAIOTCS, IPUYEM DACCTOSTHUE 110 MPAMOIl MEXKJLy TOYKAME MOC/IEI0BATEIbHBIX (110
BpeMenn) Berped pasHo L M. Eciin OHE e1yT B OJHOM HAIIPABJEHUH, TO MOTOIUKJIUCT DEryJsiPHO
(X0Tsl U pexke) OOrOHSIET BEJIOCHIIEJIUCTA, PUIEM PACCTOSHUE IO TPSIMO MeXKJy TOYKAME IIOC/Ie-
JIOBATEJIbHBIX (IO BpeMeHn) 06roHOB Tak:ke paBHO L M. Eciiu BeJocHIemeT CTOUT U OT/BIXAET, TO
MOTOIIMKJIUCT IIPOE32KaeT MUMO HEro KazKIbIe T MUHYT. ECIH/I xXe, HaO6OpOT7 OTJbIXaeT MOTOIIMK-
JIACT, TO BEJIOCUIEUCT IIPOE3:KaeT MUMO HErO Pezke, 4eM Kazkjple 1] MUHYT, HO HYalle, 9eM KayKJble
Ty = 2T MuHyT. H%ﬁm/me paJiyc OKPYKHOCTHU, 110 KOTOPOil IIPOXOJIUT TPACCA.

OTBer: s =
sin ———
1++3
Pemntenne. Ilycth ¢ > 1 — oTHOIIEHNE CKOPOCTH MOTOIUKJINCTA K CKOPOCTU BEJIOCUIIEINCTA. 3a
OJIHY MHUHYTY MOTOIMKJIMCT U BEJOCUIIEIUCT IIPOE3KAI0T 110 JIyre ¢ YIJIOBOI Mepoil COOTBETCTBEHHO

270 /T u 2w /qT. Bpemst MexKTy IBYMsI TIOCIE0BATEBHBIMU BCTPEYAMHE U JIBYMsI [IOCJIEIOBATEIbHBIMU

-1 ~1
1 1 1 1

obroHaM# PaBHO COOTBETCTBEHHO | — + — n|—=—-— munyT. Kparaaiinrast 1yra Mmexx Ly
T qT T qT

2w
+1’

TOYKaMU II0CJIEA0BATE/IbHBIX BCTPEY NMeEET YIJIOBYIO MEpPYy a pacCTodHue I10 HpHMOfI MEKAY

s
nuMu paBHo L = 2R sin T rie R — pajanyc OKpyKHOCTH.

3a BpeMAd MeEKAY JABYMdA II0CJIC0BaTE/IbHBIMU obronamn BEJIOCUIICIUCT IIOKPbIBACT AYTYy C yFJIOBOfI

T
Mepoii T [TosTOMYy, C y4eTOM TOrO, UYTO 3TO 3HAUEHUE MOXKET OBITH OOJIBIIE, YeM 27T, PACCTOSTHUE TIO
. ) . T
IIPSIMOI M€2K/1y COOTBETCTBYIONIUME TOYKaMu paBHO L = 2R [sin 1| Taxum obpaszom, sin 1 =
q— q
) L1 1 1 1
Sin " XO0TdA 6]31 OIHO U3 Bblpa}KeHI/II/I — n + JOJIZKHO UMETb HaTypaJIbHOG
qg—1 q—1 qg+1 qg—1 qg+1
1 1 1 1

———=n1u +—
g—1 qg+1 g—1 q+1
BO BHUMAHWE, 9TO ¢ > 1, OJIy4YHM JIjIs HETO J[Ba BO3MOYKHBIX BBIPAZKEHUS:

/ 2 1 / 1
q = l1+—umwqg=—+4+4/1+ - IlepBoe M3 HUX MPU PA3IUIHBIX HATYPAJTBHBIX 1 ITPUHMAET
n n n

3HAYEHU S \/3, V2 u MeHbBIIEe, & BTOPOe — 3HadeHus 1 + \/5, 0,54 +/1,25 u MenbIte. 3aMETHM, ITO

sHadenue. Pemas YpaBHEHUA = N C HaTypPaJIbHBIM 1 1 IIPUHUMaA

V2<1,5<054++/1,25 <165 <173 <V3<2<1+V2
T1 Tl
[To ycmoBuio — < ¢ < 2, mpudeM OTHOIIEHNE T 10 BapUAHTAM MPHUOJIU3UTETHHO PABHO

1,72...,1,71.0.,1,69..., 1,68....

L
OTCIO);Laq:\/g mR=—"7—r0:

28in ———
14++/3
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3agada 5.

B-1 U3 paBnobesipeHHOro TpeyrojbHUKa € YIVIOM (¢ IIPU BEPIIUHE U ILJIOMAJIbI0 1 BbIpe3aioT
MaKCHUMAJIbHBII 110 TIJIOMA/ U KPYT, & U3 HEro — MaKCHUMAJIbLHBIN 110 TIJIOMA/IU TPEYTOJIbHUK,, TIOI0O0OHbII
ucxonHomy. Kakoe Hanbosibiiee 1 HauMeHbIee 3HAYEHNe MPUHIMAET III0MMa b S () MOy IeHHOTO B
utore Tpeyroibauka mpu 60° < a < 120°7

1
OrBer: 7 7 —44/3.

Pemenne. Ilycrs 3= § ur — paauyc okpyzxnoctu. Toraa 1mosoBuHBl OCHOBaHHsI MCXOJHOIO 1

BBIDE3aHHOI'O TPEYI'OJIbHUKOB COOTBETCTBEHHO DaBHDbI

Y r(1 + sin 8) b rsin23, [ <45°,
- cosf - B> 45°,
NpUIEM (PyHKITHAA
b 2 b 2sin - (1 —sinf), [ <45°,
Sla)=85028)={ - - =
(OZ) ( 5) (CL) , TAE a COSﬁ 6 2 45° ’

1+sinp’

yopiBaer npu « € [60°; 120°]. TTosromy

1 60° \’
Simas = S(60°) = (25i30° - (1 = sin30°))° = 2, Spuin = S(120°) = (st—m) =7 4V3.
Sin

B-2 PaBuobe ipeHHBIil TPEYTOJILHUK C YIJIOM (v IIPU BEPIIUHE U ILUIOMA/IbI0 1 TOMENAIOT B MITHI-
MaJIbHBIH 110 TJIOMIA A KPYT, & €ro — B MUHUMAJIbHBIN 10 IO/ TPEYTOJILHUK, TOJ00HBINH UCXO/I-
HoMy. Kakoe nanbosibiiiee 1 HanMeHbIIee 3HAUEHNE TPHHUMAET III0Mma/ib S (ar) MOy IeHHOrO B UTOTe
TpeyrosibauKa 1pu 60° < o < 120°7

OrBer: 7 + 4\/§; 4.

B-3 U3 paBHOOEIPEHHOrO TPEYTOJbHUKA C YIJIOM (v IIPH OCHOBAHUHU M ILIOIIAIbI0 1 BBIpE3aioT
MaKCHUMAJIbHBII 10 IO KPYT, & U3 HEro — MaKCHUMAJIBHBIN 10 ILIOMAIN TPEYTOJIbHIK,, TTOT00HbBII
ucxonHomy. Kakoe Hanbosibiiee 1 HauMeHbIee 3HAYEHHe MPUHIMAET III0Ma b S () MOy IeHHOTO B
nurore tpeyroypHuKa pu 30° < a < 60°7

1
OrBer: 7 7 — 44/3.

B-4 PaBnobejipeHnblil TPEyroJibHUK C yIVIOM (v IIPU OCHOBAHWU M ILIONIAJIbI0 1 IOMemaiorT B
MHHUMAJIbHBIA IO TLJIOMAIM KPYT, & €ro0 — B MUHUMAJILHBIN IO ILIOMAIN TPEYTOJLHUK, TOT00HDBIN
ucxogHomy. Kakoe Hanbosibiiiee 1 HauMeHbIlee 3HAYEHNe MPUHUMAET IJI0Ma b S () MOy YeHHOTO B
utore Tpeyroibuuka mpu 30° < a < 60°7

OrBert: 7+ 4V/3; 4.

B-5 Ha BepTukaabHOl IJI0CKOCTH, H300pazKaromieil CTeHy, HapucoBaHa FOPU30HTAJILHAS TIpAMasd,
nzobpazkatoras 1moJi. Ha 1oy cTouT cBekKeoKpallleHHBbII KBajpaT co croponoii 1. Ero kantyror
(noBopauuBator Ha 90°, onmpasich Ha OJHy U3 BepiiuH). V Tak — deTbipe pasa, [OKa OH He Gyjer
CTOSITH Ha TOH Ke CTOpoHe, uTo U BHadase. llpu sToMm KBajpar BCE BpeMs Kacasicd CTEHbI, Tak
YTO YACTh €€ 0KA3aJ/IaCh OKPAIIEHHON (MU UCIIAYKAHHOM ). AHAJOIMIHYIO MPOIIEYPY IPOJeIaI Ha
JIPYTOil cTeHe, HO KBaJIpaT ObLI C JIMArOHAJIBIO JIIMHBI 1, a TpoKaHTOBaJu ero 7 pa3. Ha ckoibko
MEHBIIYIO IIJIOMIAJb YIAJ0Ch OKPACUTD (MCIAYKaTh) BO BTOPOM Ciydae?



1 x

OTrBer: — + —.

2 4
Pentenne. Eciu kBajpar co CTOPOHON a KAHTYIOT N Pa3, TO BCIO UCHAYKAHHYIO (DUTYPY MOXKHO
[PEJICTABUTL B BUJIE O0bEIMHEHUsI CJIC/IYIONUX TI€PECEKAIONIIXC sl TOJIBKO 110 IPaHUIaM Jacreil (M.

PUCYHOK jiist n = 4).

JIBa paBHOOEIPEHHBIX TPAMOYTOJIBHBIX TPEYTOJbHUKA ¢ KATeTaMU, PABHBIMU .

O6mias mI0ma s paBHA a’.

e /IBa cekTopa pajmyca av2 ¢ YIJIOM TP BEPITUHE, PABHBIM 45°.

O6mag miomap pasHa 2 - 7 - 2a /8 = wa? /2.

(n — 1) paBHOGEPEHHDIl TPEYTOJLHIK C OCHOBAHUEM @ U BBICOTOM \/2a2 — (a/2)2 = a\/T/2.
O6mas mwromans pasra a?(n — 1)v/7/4.

2n — 2 ceKTOpa pajamuyca ay/2 ¢ yroM IpH BepIInHe, paBHBIM [ = arcsin 1 / V3.
O6mas mwiomayas pasua (2n — 2) - 2a% - /2 = (2n — 2)a*p.

Takum obpazom, pasHOCTH ILIOIIA/IEH IePBOii 1 BTOPOI pUryp pabHa

T 37 1 7 6V7 125 1 =«
NI SR | IR (R ) .
+2jL 4 +6/ 2+4+2'4+2 2+4

B-6 Ha BepTukaabHOI IJI0CKOCTH, H300paKaromieil CTeny, HapucoBaHa FOPU30HTAIbHAST TTpAMasd,
nzobpazkarorias 1moJji. Ha 1oy cTouT cBekKeoKpallleHHbIN KBajpaT co croponoil 1. Ero kantyror
(noBopauuBator Ha 90°, onmpasich Ha OJHY U3 BepiiuH). V Tak — deTbipe pasa, [OKa OH He Oyjer
CTOATH HA TOW K€ CTOpPOHe, YTO W BHadaJsie. [Ipm 3ToM KBajpaT BCE BpeMs KacaJiCsl CTEHbI, TaK
9TO YACTh €€ OKa3aJach OKPAIICHHON (MM UCHAYKAHHOM). AHAJIOIMIHYIO IPOIEYPY IPOJe/IaI Ha
JIPYToil cTeHe, HO KBaJipaT ObLI ¢ ToJyrnepumeTpoM 1, a mpokanToBaju ero 13 pa3. Ha ckombko

MEHBIIYIO IIJIOMIAJb YIAI0Ch OKPACUTD (UCIAYKaTh) BO BTOPOM Ciydae?

3T
O t -+ —.
TBET 1 + 3

B-7 Ha BepTuKaJIbHON IJIOCKOCTH, N300pazKaroliell CTeHy, HapicoBaHa TOPU30HTAIbHAS TIPSIMasd,
n3obpazkaomas 1oJ. Ha mosy crouT cBeykeoKpalleHHBIH KBajpaT co croponoiti 1. Ero xkanTyior
(moBopaumBaror Ha 90°, onmpasichb Ha OJHY u3 BepiiuH). I Tak — derbipe pasa, IOKa OH He OyzeT
CTOATh HA TON 2Ke CTOpOHe, YTO W BHadasie. [Ipm 3TOM KBajpaT BCE BpeMsl KacaJiCs CTEHBbI, TaK
YTO YaCTh €€ OKa3asaach OKPAIEHHOM (MM MCIaIKAHHON ). AHAJIOTMIHYIO MPOIeLy Py HIPOJeIain Ha
JIPYTOil cTeHe, HO KBaJIpPaT OBbLI C IIEPUMETPOM, paBHBIM 1, a npokanToBau ero 49 pa3. Ha ckoibko

MEHBIIYIO [JIOIAJIb YIAI0Ch OKPACUTE (UCIAYKaTh) BO BTOPOM Ciydae?

Ot 15 n 157
TBeT: — + ——.
16 32

B-8 Ha BepTukaJibHON IJIOCKOCTH, N300pazKarolell CTeHy, HapucoBaHa TOPU30HTATIbHAS IPIMasd,
nzobpazkaomas 1oJi. Ha 1mojty cTouT cBeKeoKpallieHHbIi KBaIpaT ¢ JuaroHasbio Jauusl 1. Ero kan-
Tyfor (moBopaumBator Ha 90°, ommpasick Ha ofHY u3 BepmuH). VI Tak — deThipe pasa, IIOKa OH He
OyJIeT CTOATDh Ha TOil 2Ke cTOpoHe, 9To U BHa4daJse. [Ipu aTom KBajipar Bcé BpeMs KacaJjcsa CTEHbI, TaK
9TO YacTh ee OKa3aaach OKPAIeHHO (MM MCIaIKaHHON ). AHAJOIMIHYIO MPOIELy Py HIPOJeIai Ha



JIPYTOil cTeHe, HO KBaJIPAT OBbLI C IIEPUMETPOM, PaBHBIM 1, & MpOKaHTOBaJM ero 25 pa3. Ha ckoibko

MEHBIIYIO IJIOMIAJb YIAI0Ch OKPACUTD (UCIAYKaTh) BO BTOPOM Ciydae?

G
OTseT: — + -~
TBET: 1 3o
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3agada 6.

B-1 B nmenpasuibnoit mupamuie ABC'D cymma miockux yriioB npu Bepiuae A pasna 180°.
Haiiure mroma e mOBEPXHOCTH STOH HUpaMubl, ecjan wiomma s rpaau BC'D paBaa s u AB =
CD, AD = BC.

OrtBert: 4s.

Pemenne. JlokaxkeMm, 4TO IpaHu MUPAMUJLI — PaBHBIE TpeyroJbHUKHU. st 9T0Or0 paccmorpum
paszséprky AD"” BD'C D" mupamunpt ABCD, rne AD" = AD" = AD, BD" = BD' = BD, CD" =
CD =CD.

D’

D’; AP D™

[lycrs /BAC = o, /ZBAD" = 3,/CAD" = ~. Tak xax o + 8+ v = 180°, o Touku D", A, D"
nexkar Ha oxHoil npsimoii. Tak kak AD” = BC, AB = D"C, to ABCD"” — napaJuienorpamMmm u
BC||AD". Aunanoruano AD" BC' — toxke napasuiesiorpamm. Tpeyronbauk AC'D” paseH Tpeyrosib-
nuky BCD'. 3uauut, rpanu nUpaMuibl — PaBHBIE TPEYTOJILHUKH.

B-2 B nmenpasuibnoit mupamuge ABC'D cymma miockux yrioB npu Bepmube A pasma 180°.
Haiiure mroma s moBepxHOCTH TON nupamuibl, ecau 1omais rpanu ABC paBua s u AB =
CD, AD = BC.

OrtBer: 4s.

B-3 B menpasuibsnoit mupamune ABC'D cymma miockux yrio npu Bepinuae A pasaa 180°.
Haiinnre mromans rpann BC'D, ecim 1ioma b MOBEPXHOCTH STOH mupaMuiabl paBHa s u AB =
CD, AD = BC.

S

OTBer: 1

B-4 B nmenpapwibnoit mupamuge ABCD cymma miockux yriaoB npu Bepiumie A pasaa 180°.
Haitaure mmomans rpann ABC, ecin Iwiomab IOBEPXHOCTH 3TON NUpaMUIbl paBHa S U AB =

CD, AD = BC.

OTsBer: i.

B-5 B nenpasuibsnoit nupamuie ABC' D cyMMbl IJIOCKAX YTJIOB Iipu BepiuHax A u B olnHaKOBHI,
CYMMBI IJIOCKUX yIJIOB 1ipu Bepmniax C' u D Toxe 0JIMHAKOBBI, a cyMMa Iuiorajei rpaneit ABD u
ACD pasna s. Haiijiure 1miormma b MOBEPXHOCTH STON TUPAMEJIBI.

OtBer: 2s.

Pemenne. Ilycrs X4, X5, Y0, Xp — cyMMbl m1ockux yriioB npu Bepminnax A, B, C, D coorBet-
crBeHHo. Torma X4 +Xp+ X+ Xp =4nu Xyg+ Yo =27 Ecm Yy < Y, 10 Yyq <7 < e

Hokaxem, auro AABC = AABD u ACDA = ACDB (u3 storo 6yner cieaosarh orser). s
9TOr0 paccMorpuM pas3Béptky ADiBDyC Dy mupamunst ABC'D, tne AD, = AD3 = AD, BD, =
BD2 = BD, CD2 = CD3 =(CD. TOF,ZL& ZA = ADlADg = ZDlBDQ =27 — EC = ZDQCD;;



Buaunt, paBHobeperubie TpeyroabHuku AD1ADs u ADyC D3 ¢ paBHBIME YTIJIaMU [IPU BEPIIIUHE T10-

D DD
JIOOHBI, u3 Yero cienyet, aro L ADsDy = ZCD3Ds, ZAD3C = ZD1D3Dy 1 3 = 13
D3C DyDs
AD; AC AD; DB

= HO =

DDy DDy’ DDy DDy
(onsTh m3 1m000MsT paBHOGEAPEHHBIX TpeyroJabHuKoB AAD Dy 1 ABD;Ds), 3naunt, AC = D B.
Anajornano mokasbiBaercd, uro BC = ADq, orkyna AABC = AABD; = AABD u, aHaJIOTHIHBIM

obopazom, ACDA = ACDB.

. [osromy

AACDs ~ AD1DyDs3, ipu 3TroM K03hduimenT moaobusi paBeH

B-6 B nenpasuibnoit nupamuie ABC' D cyMMbl IJIOCKAX YIJIOB IIpu BepiiuHax A n B olnHaKOBHI,
CYMMBI IJIOCKHMX YTJ10B 1pu Bepmuuax C' u D ToyKe 0JIMHAKOBLI, a CyMMa, miomiaaeil rpaneit ABC' n
ACD pasna s. Haitaure 1miomma/ib TOBEPXHOCTH ITOM TUPAMUIHI.

OtBer: 2s.

B-7 B nenpasusbnoit upamuie ABC D cyMMbI IJIOCKUX yTJIOB IIpU BepiirHaxX A u B 0JiHaAKOBbI
U CyMMBI TJIOCKUX yIyI0B 1ipu Bepimnaax C' u D ogunaxkossl. Haiinure cymmy mtomaseit rpaneit ABD
u AC'D, ecsu m101a/1b TOBEPXHOCTU ITOW MUPAMUILI PABHA S.
s

OTBer: —.

2

B-8 B nenpasuibnoit tupamvuie ABC D cyMMbI IJIOCKEX yTJIOB Tipu BepiuHax A u B oiuHaKOBbI
U CYMMBI IJIOCKHX yTJI0B 1ipu Beprmmnax C' u D ogunakosbl. Haiinre cymmy tiormagieit rpaneit ABC
n BC' D, eciu miora/ib TOBEPXHOCTH ITON MUPAMUJIBI PABHA S.
B

OrBer: —.
2
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Samaya 7.
B-1 Jokaxkute, 9TO UHUCIIO (\/§ +V54+V7 )2021 IPeJICTaBIMO B BHJIE

nV3+mV5+kVT+1V3-5-T,

l
rie n,m, k,| — maTypagbHble unca, n opu 3ToM 1 — 10750 < /35— < 1.
n

Pemienne. BepHo cienyromniee yTBepKJeHUE:
J1Jtst JIFOOBIX IPOCTBIX Ty, Mo, M3 & 2 K M < My < M3 YUCJIO

(V1 + /T2 + /73)"

IPEJICTABUMO B BUJIE
ny/T1 + my/Ta + k\/m5 + /T3,

rae n, m, k,| — HarypaJbHbIE YHCIa, U

Q(2i+1) l
1_4'm < \/7‘(177—25 < 1,

k .
1< JBE o140 g,
T2 TN

Qi+1)
1 — Q@itD)

_ VRt Rt A
Vi + T+

k1 .
1—4- <myg—— < 14+142-Q%,
mn

rie

Q

1
B nmammx npumepax @) < ;.
loka3zaTeabCcTBO:
[IycTn

s = (VI + VT + Vas) " = (VI + Ve + V) (VI + VT 4 V) (VI VT V).

Bribupas 1o oHOMY cIaraeMoMy B KayKJIOH CKOOKe U IlepeMHOKas WX, HoIyanM cyMmy 32! ciara-
eMBIX BHUJIA

s(a,b,c) = (v/m)“(Vm2) " (V/73)S, a+b+c=2t+1, a,bceN.

Eciu Bce uucia a, b, ¢ Heuérnbie, 10 $(a, b, ¢) = d\/mmens. Ecin neaérHo T0sIbKO a, 10 $(a, b, ¢) =
e\/T1, ecim HedéTHO TOJIbKO b, 10 S(a,b, c) = f./T, eciiu HEYETHO TOJIBKO ¢, TO S(a,b,c) = g\/T3, a
JIBa, YMCJIa HEYETHLIMU OBITH HE MOIYT, TaK TaK cyMMma a + b + ¢ Heuérna. 3Hauur,

S = N/ + MA/TTo + k’\/ﬂ'g + l\/’/T17T27T3.
AHaHOFI/ILIHO IIOKa3bIBacM, ITO
p= (/L + VT2 + V) = —n /T + m/g 4 ks — /T,

q = (VL — VT2 + /73) P = ny/m — my/mg + kT3 — I/TTaTs,
P = (VL + V73 — VA = /A + e/ — ks — LR,
13 9THX paBeHCTB HOJIydaeM

1
§(q + 1) = ny/m — l\/mmems,



1
E(S —p) = ny/m + l\/mmams.
Orkyna
q+r  nym — l[\/mmoms . - \/Wzﬂsﬁ
s—p RN GEIN GG R 1/7r27r3£

l l
q+ r <]_ + \/7T27T35) .

S 1 —/mr3— =
n o s—p

ITosoxxkum

l

T = \/ToT3—,
n

YUUTBIBas, UTO

0 VAtV T
VRN

[IOJIy YaeM
q+r nym—lymmmry 11— \/7T273%
s—p nJm +l/mmers 1+ w/7r27r3£

ol-e=1"T0410) >0

SHauwuT,
q

q+r o

1 <22—35 <4
Q2z’+1

1_Q2i+1

Q2i+1

O0<l-wz= 1— Q1

S

1—-4 <x <l

To4uno Tak K€ CMOXKEM HAUTHU
3 k
Y=\/—-——
T2 M

leiicTBUTEIBHO,

1
5(5+p) = my/To+ ky/,

%@—r%=—m¢ﬂ+k¢ﬂ-

3HaunT,
q—r —mym+kyms y—1

0< = = )
s+p my/To + k\/T3 y+1

Haee,

+

Q2i+1

y—l_l 2
<1_‘_Q2i+1®

y+1 g+l
QQH—I
— - <

1 + Q21+1 y + 1

IS |w 13

0<

q
1

S

&1 <lely<14+2-Q%H,

B-2 Joxazxute, uro uucio (v/3 + /5 + /7)1 npencrasumo B Buse
V3 +mvV5+ kVT+I1V3-5-7,

7k
rie n,m, k,| — HaTypaJbHBIC YHCIA, U IPH 3TOM 1 < \/g— < 1+107°%,
m




B-3 [loxazxute, uro uncio (v/5 + /7 + /11)?°%' npencrasumo B Buje

V5 4+ mVT7 + kV114+1V5 -7 11,

l
rie n,m, k,| — marypasbHble uncia, n mpu 3toM 1 — 10750 < /77— < 1.
n

B-4 Jlokaxure, aro aucio (v/5 + /7 + v/11)2°?! npencrasumo B Buje

V5 +mvVT+kV11+1V5 -7 11,

rae n,m, k, | — HaTypaJbHble YnCiIa, U Ipu 3ToM 1 < =< 1+ 10759,
m

B-5 Ha crose nexxkar 2021 kpacabix um 2022 3enénbix kamas. Ansg un Ilers memaror Xomwl 1o
oudepen. Ans xonuT repsoii. [Ipu KaxK1oM Xojie UTPOK BBIOMpAET IBET U YIAAIIeT N KaMHeil 3Toro
[[BETA, TJIE YUCJI0 N JOJIZKHO OBITH JIeJINTEIeM TEeKYIIero 9ucjia KaMHuei jpyroro nsera. KTo Bo3bMET
MOCJICTHUI KaMeHb, TOT BhIUTpaeT. KTo n3 UrpOKOB MOXKET 00eciednTh cebe mobery He3aBUCUMO OT
XOJIOB COTIEpHUKA !

OrBet: Ans.

Pemenune. Ycaiosue 6 obuwem sude. Ha crose jexxar a KpacHbIX U b 3eJIEHBIX KamHeit. AHsS u
[lers nmenator xompl 110 ovepean. Aug xomut nepsoii. [Ipn KaxKjioM Xojie UrPOK BBIOMPAET I[BET U
YT N KaMHEl 9TOro IBeTa, TJe JHCJI0 N JIOJXKHO OBITh JeJUTeIeM TEKYIero Jucjia KaMHei
Jpyroro 1sera. KTo BO3bMET mocsie/iHuii KaMeHb, TOT BhiUrpaeT. KTo u3 UrpoKoB MOKET 00eCIevInTh
cebe 1mobe Ty HE3ABUCUMO OT XOJIOB COIIepHUKA?

Pewenue 6 obuiem sude.

(1) Ecoin a u b pasuoit uérHocTn, T0 AHS BHIMTphIBaeT. K€ crparerust — BoIYECTh U3 YETHOIO dncia 1
(ecou uérHOE uncao = 0, TO, OUEBH/IHO, HY?KHO 3a0paTh OCTABIINECH KAMHU) U IPUIATH K CHUTYaIlUH,
Korjga a u b oba HedeéTHDLIE.

(2) Ecam a u b oba neuérrble, To BoUrpbiBact llers, T.K. AHs BBIHYZK/EHA U3 OJHOTO HEIETHOTO
HCJIa BBIYECTh TAKyKe HEYETHOE THCJIO, U MOJIYIUTh YETHOE, T.e. CATYaIuio u3 1. (1), BEIMTPHIIHY O
JUUTST XOJISATIETrO B CJICAYIONHH X0, T.e. jyid [lern.

(3) Eciu a u b 06a uérHble, TO KasKJIblii UI'POK BBIHYZK/JIEH OTHUMATH Y6THOE YUCI0 KaMHel, nbo
HHaYe OH IPUXOJUT K CUTyaIwu 1. (1), BBIMTPBIITHOMN JIJIst XOJAIIEro B ciieryormit xo1. [losromy Mbr
MOXKEM paccMaTpUBaTh He KaMHH, a Iapbl KaMHel, n perrenne 3a1aqu st (2a,2b) SKBUBAJICHTHO
perenuio 3a1a49u st (a, b).

(4) Hpumenss (3) HeCKONBKO pas3, MOJTydaeM, UTO ecau ducia a u b umeror sug 2%(2m + 1) u
2%(2n + 1) (me BazKHO B KaKoM IOpsJiKe), TO BhIMIpbiBaeT Ilers. JlelicTBUTEILHO, B 9TOM C/Iyuae
pemmenne g napst (27(2m + 1),2%(2n + 1)) pasrocwibHo pernennto sajgaun anst (a1, by), re aucia
ay 1 by HEUBTHBI, T.e. BBIMTPLIIHAs s [letu curyarus. Ecmu a u b npescrasnstores B suge 28 (2m+
1) u 2'(2n + 1), rae k # [, To BuUrpbIBaeT AHsA, T.K. 9Ta CUTyalust paBHOCHIbHA cuTyanun (ap, by),
riae a; 1 by pa3HoOil YETHOCTH.

B-6 Ha crose nexar 2022 xkpacubix u 2026 3enénbix kamueii. Mama n Baca jierator Xojbl 110
ouepe . Marra xoauT nepBoii. [Ipu Kak1oM X0/1e UIPOK BBIOMpAET IBET U yIaJideT n KaMHeil 3TOro
IIBETA, TJIe YUCJIO N JIOJIZKHO ObITH JeJUTE/IeM TEKYIIero 9ucjia KaMHel JIpyroro msera. KTo Bo3bMET
[OCJIeTHUN KaMeHb, TOT BbIUTpaeT. KTo m3 UrpoKoB MOXKeT obecriednTh cebe modey He3aBUCHMO OT
XOJIOB COIIEPHUKA!

Orser: Bacs.

B-7 Ha crone jexkar 2022 xpacabix n 2024 3eyéabix Kamiusi. Tang u Koss geraror Xompl 110
ouepean. Tans xomut mepsoii. [Ipy KaxK10M Xo/e UIPOK BBIOMpPAET IBET M yaaJjsieT 1 KaMHel 3Toro
[IBEeTa, TJIe YNUCJIO N JOJIKHO OBITh JeJUTe/IeM TeKYIINero 9ucjia KaMHel Ipyroro msera. KTo Bo3bMET
[IOCJIeTHUN KaMeHb, TOT BhINTpaeT. KTo M3 UrpoKoB MOXKeT 0becIednTh cebe mobeay He3aBHCHMO OT
XOJIOB COTIEPHUKA?

OrBer: Tang.



B-8 Ha crone nexar 2021 kpacubix n 2023 3eynénbix Kamus. Karg u Bopa jiealoT Xoibl 1o
odepeau. Kars xoaut nepoii. [Ipu Kazk10M Xojie UI'POK BBIOMpAET IBET U yJIaJsdeT 1 KaMHel 9TOro
[IBEeTa, TJIe YMUCJIO N JOJIZKHO OBITH JeJUTe/IeM TeKYIIero 9ucjia KaMHel Ipyroro msera. KTo Bo3bMET
[IOCJIeHUN KaMeHb, TOT BhIUTpaeT. KTo M3 UTpOKOB MOXKeT 0beciednTh cebe mobeay He3aBHCHMO OT
XOJIOB COTIEPHUKA?

Orsert: Bosa.




