Onumnuada wkonsHukob “llaz b dydywee”

[Tpodwib: KOMIBIOTEpHOE MOJICTUPOBAHNE U TpaduKa; Typ 10 MaTEMaTHKE U
WHXXEHEPHOU rpaduke
BapuanT: 1 Kiacc: 11

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

3apaua 2 (10 dana0s). Jlansl BepmmHbl IpaBuibHOro 100-yromeHuka Aq,
Ay, Az, ..., A1p0- CKOIBKUMU cHiOCOOAMH M3 HHMX MOXXHO BBIOpaTh TPU BEPIIUHBI,
o0Opasyroniue TynoyrojibHbIN TpeyroibHUK? OTBET 000CHOBATD.

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

4asin?®t +4a(1+ 2vV2)cost —4(a—1)sint — 5a + 2 B

2v2cost —sint
UMEEeT POBHO J[Ba Pa3IUUHBIX petieHus B untepsaie (0; m/2).

3aaaua 4a (10 asa0s). CM. Ha 060POTE JHCTA.

4a

3apaua 46 (8 danos). Haiinure yron mexnay miuockoctsmu BCE n AFE (cm.

yCJIOBHE 3a/1auu 4a).
3aaauga 5 (20 baaros). Cm. ancr 2.



Jadaya 4a.

lans dBe npoekyuu mpeyzoibHuka ABC u copu3oHmaibHas npoekyus
mpeyzosHuka DEF. [Inockocms mpeyeossHuka DEF napasnessHa naockocmu
mpeyeo/ibHuka ABC u Bbiwe ee Ha Ha 20 MM.

Tpedyemcs.

1) nocmpoums ¢ppoHmMaibHYw U 20pU30HMAIbLHYK npoekyuu dbyx nupamud ABCE u
DEFA ¢ cod/wdeHuem npoekyuoHHou cB5a3u;

2) nocmpoums NPoeKyuU @ueypsl, 00w eu das 00eux NUpamud,

3) onpedesums HamypaibHYw BeAu4uHY UCKOMOU @uaypbl C NOMOU bH
epaguyeckux NoCMpPoeHuU,

4) odo3Ha4ums Budumocms pedep nupamud,

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

6) 0003Ha YUMb U COXPAHUMb HA Yepmexe AUHUU NOCMPOeHUS Hamypa ibHou
BenuyuHbl pueypsl, 00w eu diaa odeux nupamud.




lpogunb: KomnbrwmepHoe ModeiupoBaHue u epaduka;

myp No MameMamuke U UHXeHepHoU epapuke.

Bapua+m: 3 kaacc. 9-11
3ada4a’ (15 0asno8). AaHsl dbe npoekyuu npusmsl. Tpedyemcs.
1) donosrHums 3adaHHyw demas Bcmabkamu no npubBszkam 8 moykax A uB, 8 coomBemcmbBuu ¢
opueHmayueu no koopduHamHsIM OCAM,
2) BbinonHumb dnsa noayveHHol demaau mpu Buda 6 npoekyuoHHoU cBs3u;
3) Ha mecme coomBemcmbByrwwezo ocHoBHozo Buda ogopmMums U300paXEHUE KAK COeGUHEHUE
nosnobBunel Buda u nonobuHa pa3pesa A-A
4) enabreit Bud ogpopMums GpoHMA IbHLIM Pa3PE30OM,
5) Bce uzodpaxerHus ogpopmums no [OCT 2.305-2008;
6) peweHue ogpopmums AuHUsMU no [OCT 2.303-68;
7) wmpuxobky BsinonHums no [OCT 2.306-68;
8) Ha Budax coxpaHums AuHUU HeBudumozo koHmMYpa, Ha paspesax AUHUU HeBudumozo koHmypa He
uzodpaxames.

[locmpoeHus BeinonHumb Ha 08pamHoU CMOPOHe AuCMa. [Ta3 ckBo3Hou
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BAPUAHT 1 KOMITBIOTEPHOE MO/JIEJIMPOBAHUE U I'PAD®UKA -2022 11 xmacc

Pemenne Bapuanra Nel (MaremaTnka - 11 kiacc)

1. Haiiaute MUIUTHOHHYIO IIHQPY MMOCIIE 3aMTOM B AECATHUHOM 3amucH apoou 3/41.

(10 6amnoB)

Pemenne. Hanmenbiiee 1emnoe yucio u3 ACBITOK B IECATHYHON (opMe 3amucH, nensnieecs Ha 41,
310 99999, 99999 = 41 - 2439. Torna

L . —7317-105(1+ 10541070 41075 4 ...) =
41 99999 10°-1 10 1-10

0,073170731707317 ... Uckomas rudpa mocnenssst B 200000-m nmepuoze. Dto uudpa 7.

OrtBer: 7.
2. Jlanbl BepmuHbI IpaBwiibHOTO 100-yronpauka A4, A;, Az, ..., A19o- CKOTBKHMHU CTIOCOOAMH U3 HUX
MOYKHO BBIOpATh TPH BEPIIMHBI, 00Pa3yIOIIUE TYIOYTOIbHBIH TpeyronbHUK? (10 6amios)

Pemenue. [IycTs BeplInHbI 3aHyMEPOBAHBI 110 YaCOBOM CTPEIIKE.
O0603Ha4nM BBIOpaHHBIE BEPIIMHBI 110 4acoBok cTpeinke K, L, M,

npuueM yron KLM rynoit. Ecnmu K = A, L = A, M = A,,, TO

a=4KLM=%f:(100—(m—k))>90°, 0<m-—k < 50.

Paznocte m — k cumraercs mo moxmyito 100

(manpumep, 15 — 70| 04100 = 45)-

[TocunTaem uncio cnoco6oB BeIOpaTh Bepiuusl K, L, M.
Cnauana onaum u3 100 crioco6oB BeiOepem Bepinny K. 3atem BeIOEpeM JT00bBIE 1BE M3 BEPIINH
A1) Axs2s ooy Ak 429 (HOMEpa TOUCK cunTaroTcs mo Moayiiro 100). M3 atux Bepiiua OimxHsst kK K
oyner L, nanbuss — M. Urak, umeem 100 - C5o = 100 - 49 - 24 = 117600.

OtBer: 117600.

3. HaiinuTe Bce 3HaUeHUS MapaMeTpa &, TPy KOTOPHIX YpaBHEHUE

4asin®t +4a(1+2v2)cost —4(a— 1) sint —5a+2

=4a
2v/2 cost —sint
HUMEET POBHO JIBa pa3NyHbIX penieHus B uatepsaie (0; m/2). (12 6annoB.)

Pemenne. [Tycts x = cost, y = sint, x2 + y?> = 1,x € (0; 1), y € (0;1). Torga ypaBHenue Oyaer
HUMCETH BU
4ay? +4a(1+2vV2)x —4(a— 1)y —5a + 2 _ .
2V2x —y -
4ay? + 4a(1+2V2)x — 4(a — 1)y — 5a + 2 = 4a2V2x — 4ay,
4ay?® +4ax +4y —5a+2 =0, 2V2x —y # 0.
B utore nmeem cucremy:
4ay? + 4ax + 4y —5a+2 =0, 4y = 4ax? — 4ax + a — 2,
2\/§x—y¢0, = y # 2\/§x, N
x*+y?=1x€(0;1),y € (0; 1). x?+vy%2=1,x€(0;1),y € (0; 1).

)



BAPUAHT 1 KOMITBIOTEPHOE MO/JIEJIMPOBAHUE U I'PAD®UKA -2022 11 xmacc

[ y—a(x-Y) -2

2 2’
y # 2\/§x,
x2+y2=1,x€ (0;1),y € (0; 1).

Haiinem 3HaueHue mapameTpa a, mpu KOTOpOM napadoia

1\2 1
y=a (x - E) — - IIPOXOJIUT Yepe3 TOUKy (0; 1).

a 1
Nmeem 1 = ST a= 6. ITockonbky mapabomna

. 1
CUMMCTpHUYHA OTHOCHUTECIIBHO IIPAMOU X = E, TO IBa
pa3IMYHbIX PelIeHus cucrema OyIeT UMeTh IIpHu a > 6,
KpoMe Cilyuasi, Koraa napa0osa IpoiaeT uepes TOUKy
TepeceueH s OKPYKHOCTH U PAMOit ¥y = 2+/2x.

. = 2+/2x,
Haiinem pemenue CI/ICTGMH{ Y V2

x2+y2=1,x€ (0;1),y € (0; 1).

[ —
y=a@-0,5°-0,5\ | +=%/2Y

I
|_2 -1 W 1
-0.5

1 22 o
Nmeem x = 3 y = —~ Hatinem

2
1 1
3HauYEHUE MapameTpa a, Mpu KOTOpoM Mapadbonay = a (x - —) —  TIPOXOJIUT Yepe3 TOUKY

1 1\2

2

(1/3 ; 2\/?/3). Perraem ypaBHeHue % =a (— — —) — %, a =18 + 24+/2.

3 2
OtBer: a € (6; 18 + 24v/2) U (18 + 24+/2; +o)

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

Pemenmne.

-4
%

y

A

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},

AE = {20; 10;20}, AF = {40; 40;20}. Hycrs 7 L BC, i L BE, m L AE, m L AF,7 = {a; b; c},
m = {d; e; f}. Torga uMeeM JBE CUCTEMBI TMHENHBIX AITeOpPaMYeCKUX YPABHEHHMIA:

2



BAPUAHT 1 KOMITBIOTEPHOE MOJIEJINPOBAHUE 1 TPAGUKA -2022 11 xmace

20a —10b =0, 20d + 10e + 20f =0, b = 2a,
{ZOa —30b + 20c =0, {40d + 40e + 20f = 0. c = 2a,
KayecTBe BekTopa HopMasu K mockocty BCE mMoxHO BbIOpath BekTop 7 = {1;2;2}. [asa

e=f,

d=-3f/2,
MOHO BBIOPATh BEKTOP 17 = {—3; 2; 2}. Yron Mex 1y INIOCKOCTSMHU PAaBEH YTIIy MEXKLY HOPMAaIAMH
K 3TUM TUIocKocTsM. CrieioBaTenbHO, KOCHHYC UCKOMOTO yTiia @ MOXHO HAalTH 1Mo ¢hopMmyIie

|7-m| 5  5V17
Al 1wl 3v17 51

[l mepBOU CUCTEMBI UMeeM {

BTOpOfI CHUCTEMbI MMeEeM { N B KadeCTB€ BEKTOpAa HOPMaJIM K IIJIOCKOCTH AFE

cosa =

5V17
OTBer: TR



