Onumnuada wkonsHukob “llaz b dydywiee”

[Tpodwib: KOMIBIOTEpHOE MOJICTUPOBAHNE U TpaduKa; Typ 10 MaTEMaTHKE U
WHXXEHEPHOU rpaduke
Bapuant: 2 Kiacc: 11

3apaua 1 (10 dar06). Halinute MIIITHOHHYIO IU(PY MOCIIE 3aMATON B IECATUIHON
3anucu apoou 1/41.

3apaua 2 (10 dassws). Janpl BepumHbl npaBuibHOro 120-yronsHuka Aj,
Ay, Az, ..., A159. CKOIBKUMU CcHOCOOaMH M3 HHMX MOXXHO BBIOpaTh TPU BEPIIUHBI,
o0Opasyroniue TynoyrojibHbIN TpeyroibHUK? OTBET 000CHOBATD.

3aaaua 3 (12 basnos). Halimure Bce 3HaAYCHHS NTapaMeTpa a, PU KOTOPBIX
YpaBHEHHUE

4acos?t+4a(2v2—1)cost +4(a—1)sint +a+ 2 B

sint + 2v2cost
MMEEeT POBHO J[Ba PA3IHUHBIX pelieHus B uarepsaie ( —m/2;0).

4a

3apaua 4a (10 dasios). CM. Ha 000pOTE JHCTA.
3apaua 46 (8 danrs). Halipure yron mexnay miockoctssmu BCE m ADE  (cwm.

yCJIOBHE 3a/1auu 4a).
3aaauga 5 (20 banros). Cm. aucr 2.



3adava4a.

lansl dBe npoekyuu mpeyzosHuka ABC u 2opu3oHmaibHa s Npoekyus
mpeyzosHuka DEF. [Inockocms mpeyeosbHuka DEF napassnesnsHa naockocmu
mpeyeo/bHuka ABC u Bbiwe ee Ha Ha 40 mm.

Tpedyemcs.

1) nocmpoumsb ¢ppoHmMaibHYw U 20pU30HMAIbHYK npoekyuu d6yx nupamud ABCD u
DEFA ¢ cod/wdeHuem npoekyuoHHou cBs3u;

2) nocmpoums NPOeKyUU @ueypsl, 00w eu dns 00eux Nupamud,

3) onpedesums Hamypa ibHYw BeAU4UHY UCKOMOU @ueypbl C NOMOWbH
epaguyeckux nocmpoeHud,

4) odo3Ha4ums Budumocmes pedep nupamud,

5) opopmums Bce uzodpaxerus no [OCT 2.303-306;

6) 0003HaYUMb U COXPAHUMb HAQ Yepmexe AUHUU NOCMPOEHUS Hamypa ibHoU
BenuyuHsl pueypsl, 00w eu daa odeux nupamud.
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llpogunw: KomnbrwmepHoe ModeiupoBarue u epaduka;
myp N0 MamMeMamuKe U UHXEeHepHOU 2pa@uke.
Bapuarxm: 1 kaacc. 7-11

3ada4a’ (15 dasnob). Aarsl dbe npoekyuu npusmsl. Tpedyemcs.
1) donosrHums 3adaHHyw demans Bcmabkamu no npubBsizkam 8 moykax A uB, 8 coomBemcmbBuu ¢
opueHmayueu no KoopduHaMHbIM OCAM,

2) BbinonHums dns noayveHHod demau mpu Buda B npoexkyuoHHoU cBsasu;

3) Ha mecme coomBemcmByrwwezo ocHobHozo Buda ogopmums U300paxeHUe Kak coeguHeHUe
nosnobunel Buda u nonobuHa paspesa A-A

4) enabHsii Bud ogpopMums pOHMAIbHBIM PA3PL3IOM,

5) Bce uzodpaxerHus ogpopmums no [OCT 2.305-2008;

6) peweHue ogpopmums AuHusMu no [OCT 2.303-68;

7) wmpuxobky BsinonHums no FOCT 2.306-68;

8) Ha Budax coxpaHums AuHUU HeBuduMozo KoHMYpPa, Ha paspe3ax AUHUU HeBudumozo koHmypa He
uzodpaxams.

Bce nocmpoerus BsinonHums Ha odpamHol cmopoHe Aucma. lTaz ck 5?3 Hou
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BAPUAHT 2 KOMIIBIOTEPHOE MOJEJIMPOBAHUE U TPAD®UKA -2022 11 xmacc
Pemenne BapuanTa Ne2 (MatemaTnka - 11 kiacc)

1. Haiinute MHIITHOHHYIO 1Py MOCIe 3aIATOol B IecATUUHOH 3amicu apoou 1/41.

(10 6ammoB)

Pemenue. HanmensInee menoe 9uciio U3 AEBATOK B IECATUYHOM (opMe 3amucH, Aersimeecs Ha 41,
910 99999, 99999 = 41 - 2439. Torma

L= A . —2439-1075(14+ 10+ 1070 + 10715 4 ...) =
41 99999 10°-1 10 1-10

0,024390249302439 ... Uckomas rudpa mocienasis B 200000-m nepuopge. Ito uudpa 9.

Ortser: 9.
2. JlaHbl BepIIUHBI TpaBWIbHOTO 120-yronpauka Aq, A;, Az, ..., A120. CKOTBKHMH CIIOCOOAMH U3 HUX
MOYKHO BBIOpaTh TPH BEPIINHBI, 00PA3YIOIIUE TYIOYTOIbHBIH TpeyronbHuk? (10 Oaios)

Pemenne. Ilycth BepiinHbl 3aHyMepOBaHbI IO YACOBOM CTPEJIKE. T

O0603Ha4nM BBIOpaHHBIE BEPIIMHBI 110 YacoBo# cTpeinke K, L, M,

npuueM yroin KLM tynoit. Ecniu K = A, L = A, M = A,,, TO

a=4KLM=%?:(120—(m—k))>90°, 0<m-—k < 60.

Pasnocte m — k cumraercs mo moxyiio 120

(HaHpI/IMep, 15 — 9O|mod120 = 4‘5)

[TocunTaem uucio cnoco6oB BeIOpaTh BepiuHsl K, L, M.
Cuauana onaum u3 120 crioco6oB BeiOepem Bepinny K. 3atem BeIOepeM JTH00bBIE 1BE M3 BEPIINH
Aps1,Axszy ooy Agy59 (HOMEpa TOUEK cunTaroTcst mo Moaysto 120). 3 atux BepimH Ommxass k K
oyner L, nanbuss — M. Urak, umeem 120 - CZy = 120 - 59 - 29 = 205320.

OtBer: 205320.

3. Haiigute Bce 3HaueHMs NapaMeTpa a, IPH KOTOPBIX ypaBHEHUE
4acos?t+4a(2v2—1)cost+4(a— 1) sint + a+2

sint + 2v2cost
MMeeT POBHO JIBa Pa3lIMyYHbIX pelieHus B naTepsaie (—m/2;0). (12 6annoB)

4a

Pemenue. [Tycts x = cost, y = sint, x2 + y2 = 1,x € (0;1), y € (—1;0). Torna ypaBHeHue
OyZeT UMeTh BUJT

4ax? +4a(2V2 - 1)x +4(a— Dy +a+2 _
2v2x +y
4ax? +4a(2V2 — 1)x + 4(a — 1)y + a + 2 = 4a2V2x + 4ay,
4ax? —4ax —4y+a+2=0, 2V2x +y # 0.
B utore numeem cucremy:
4ax® —4ax —4y+a+2=0, 4y = 4ax? —4ax + a + 2,
2V2x + y#+0, = y # —Zﬁx, =
x2+y?2=1,x€ (0;1),y € (—1;0). x2+y?2=1,x€ (0;1),y € (=1;0).

a,



BAPUAHT 2 KOMITBIOTEPHOE MO/JIEJINPOBAHUE U I'PAD®UKA -2022 11 xmacc

( B ( 1)2+1
y=alx-3) +3,
y¢—2\/§x,

x2+y2=1,x€(0;1),y € (—1;0).

Haiinem 3HaueHue napamerpa a, mpu KOTOpoM napabdosa Ay

1\2 1
y=a (x — E) + 5 IIPOXOZUT Yepes3 TOUKY (0; —1).

a 1
Nmeem —1 = Stpa= —6. [Tockoinbky mapabosia
. 1
CUMMCTpHUYHA OTHOCHUTECIIBHO IIPAMOU X = E, TO ABa

N 0,5
Pa3IMYHBIX PEIICHHS cUcTeMa OyAeT UMeTh Ipu a < —6, YITHZN /\
KpOMe cityyasi, Korja napadosia mpoiueT yepe3 TOUKy ; -

TIepeceueH s OKPYKHOCTH U IIPAMOi Yy = —2+/2x.
Haiinem pemienue

y = —2V2x, =)
CUCTEMBI) ) HNmeem
x“+y*=1,x€(0;1),y € (—1;0).
1 2\/5 o 2
X=2,y=—— Haiinem 3naueHue napamerpa a, npu y=a(x-0,5)"+0,5

2

2
1 1
KOTOpOM Mapabonay = a (x - E) — 5 MPOXO/IUT uepes

3 2

OtBer: a € (—o0; —18 — 244/2) U (—18 — 24/2; —6)

2
touky (1/3;—2v2/3). Pemaem ypasuenue —% =a (1 - l) + %, a=—18 — 24+/2.

46. Haitnure yron mexay miockoctsmu BCE u AFE (cm. ycnosue 3anaun 4a). (8 6amwios)

Pemenmne.

-
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BBeneM cucremy KoopauHar, Kak mokaszaHo Ha pucynke. Torma A = (0;0;0),B = (0;40;0),E =
(20;10; 20), F = (40; 40; 20), C = (20;30;0). Umeem  BC = {20; —10;0}, BE = {20; —30; 20},

2



BAPUAHT 2 KOMIIBIOTEPHOE MOJIEJIMPOBAHUE U I'PAD®UKA -2022 11 xmacc

AE = {20; 10;20}, AF = {40; 40;20}. Ilycrs 7 L BC, ## L BE, m L AE, m L AF, % = {a; b; ¢},
m = {d; e; f}. Torga uMeeM JBe CUCTEMBI TMHENHBIX AITeOpPaMYeCKUX YPABHEHHMIA:

{ 20a — 10b = 0, {20d+10e+20f=0, I ) {
20a —30b 4 20c =0, |40d + 40e + 20f = 0. 7 TCPBOM CHCTEMBL MMEEM 9 _ 5, 1 B

KayecTBe BekTopa HopMaau K mockocty BCE Mo)xHO BbIOpaTh BekTOp 7 = {1;2;2}. s
e=f,
d=-3f/2,
MOYHO BBIOpaTh BEKTOP 1 = {—3; 2; 2}. Vron Mex 1y IIIOCKOCTSMHU PABEH YTIIy MEXKLY HOPMAISIMH
K 5TuM IW10ckocTsaM. ClieI0BaTeIbHO, KOCHHYC HCKOMOT'O YIJIa ( MOKHO HAaliTH 110 (hopMyJIe

|7 - | 5 5vV17
17| - |m|  3v17 51

b = 2a,

BTOPOU CHUCTEMbI MMeeM { M B KayecTBe BeKTOpa HopMaJu K miockoctd AFE

cosa =

5V17
OT1BeT: arccos TR



