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[Tpodwib: KOMIBIOTEpHOE MOJICTUPOBAHNE U TpaduKa; Typ 10 MaTEMaTHKE U
WHXXEHEPHOU rpaduke
BapwuanT: 3 Kiacc: 10

3apaua 1 (10  danns). 1locnenoBaTeNbHOCTb  JNEUCTBUTEIBHBIX  YHCEIN
ai, dy,as, ...,a190 YAOBICTBOPSICT HEPAaBECHCTBAM a, —2022a,4+, + 2021a,,, =0 1pHu
n=1,23,..98, H gy — 2022a,0o + 2021a; = 0, a;oo — 2022a; + 2021a, > 0. Haiinute a,,,
eciu aqg = 10.

3apaua 2 (10 dasnos). Haillnute BEpOSTHOCTH TOTO, YTO CIy4ailHO BBIOpaHHOE
HaTypaJbHOE IMATU3HAYHOE YUCIIO C HEMOBTOPSIOIIUMUCS LU(ppamMH, COCTABICHHOE U3
uudp 1, 2, 3,4, 5, 6,7, 8, nenmurcs Ha 8 6e3 ocTarka.

3aaaua 3 (12 basrvs). Harinure Bce 3HaYEHU IMapameTpa a, IIpyu KOTOPLIX CUCTEMaA

x?+y? =1,
YPAaBHEHHH |x-0,5+lyl-a _ 0
V3y—x

PAa3IMYHBIX PEIIEHUN 3TOW CUCTEMBI IIPU KAXKJIOM HAWJICHHOM 3HAYECHUM I1apaMeTpa a.

3aaaua 4a (10 Gas0s). CM. nuct 2.

3apaua 46 (8 darvs). Haliqure mnomans TpeyroasHuka AGE, roe G — touka

MMEET XOTsI Obl OJIHO PEIICHHE. YKAXKUTE KOJIMYECTBO

nepeceuenust BD u AF (cMm. ycnoBue 3amaun 4a).
3aaauga 5 (20 banros). Cm. aucr 3.



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 3 KOMIIBIOTEPHOE MOJIEJIMPOBAHUE U I'PAD®UKA -2022 10 kmace

Pemenue Bapuanta Ne3 (Marematnka - 10 kiacc)

1. [MocnenoBaTenbHOCTh JEHCTBUTENBHBIX YHCET A4, Ay, A3, ..., Q109 YAOBJICTBOPSET HEPABEHCTBAM
a, —2022a,,4 +2021a,,, =20 10pu n=1,2,3,..98, u  agy— 2022a,9 + 2021a, =0,
A100 — 2022a, + 2021a, = 0. Haiiaute a,,, eciu a,o = 10. (10 6amioB)

Pewmenue.

O6o3nauum b = a; + a, + a3 + -+ a9, by = a, — 2022a,41 + 2021a,,,,n=1,2,3,...,98,
bgg = ag9 — 2022a4¢¢ + 2021a4, b1 = aq90 — 2022a4 + 2021a,.Ilo ycnoButo b, = 0,npun =
1,2,3,..,100. Umeem by + by + by + -+ bygo = b — 2022b + 2021b = 0.  CrnenoBaTenbHO,
b, =0,npun=1,2,3,..,100. Orcroga mnomyuaeM (a, —ans+1) +2021(aps2 —any1) =0,n =
1,2,3,..,98, agg — a190 + 2021(a; — a190) = 0, (@190 — @1) +2021(a, —ay) = 0.

a—az _ a1—a a;—az a,—az

HUmeem a, — a; = a; — a, = eery Ogg — @ =— Qg0 — A1 = . C yuerom
2 3 2021 3 47 02127 1 799 100 ™ 5pp198” 7100 17 202199 y
a1—a
aBeHCTBA Qqg9 — @ = 2021(a; — a,) umeem ——= = 2021(a; — a,). Orcrona noay4aeMm a,, = a
100 1 1 2 202199 1 2 n 1

s Beex n = 1, 2, 3, ...,100. CnenoBarenbHo, d,, = a9 = 10.

Otser: 10.

2. Haiimute BEpOSTHOCTH TOTO, YTO CIIy4allHO BBIOPAHHOE HATYPaJbHOE ISITU3HAYHOE YHUCIO C
HENoBTOpSIOMMMICS udpamu, coctariennoe u3 mudp 1, 2, 3,4, 5, 6, 7, 8, nenurcs Ha 8 6e3 ocTaTKa.

(10 6ammoB)

Pemenne. HarypanbHoe uuciio N genutcs Ha 8 0e3 ocTaTka, €ClId 4YUCIO, COCTAaBICHHOE M3 TpeX
nocaeaHuX mudp B 3amUcH uyucia N (B HOpsakKe UX cienoBaHus), nenutcd Ha 8. Ecau ke uwmcio,
COCTaBJIEHHOE U3 TpeX MOCIEIHUX HU(Dp, HE AEIUTCS HA 8, TO ¥ YUCIIO N HE AeTUTCA Ha 8.

Haiigem xonnuecTBO Tpex3HAYHBIX HATYPAIbHBIX YHCEN, COCTABICHHBIX U3 HEMOBTOpsIOmuUxcs uudp 1,
2,3,4,5,6,7, 8, u genauuxcs Ha 8. DTH 4rcna Takxke Aensarcs Ha 4. Halinem cHayana Bce IBy3HaYHbIe
qucia, COCTaBlIEHHbIE U3 HenmoBTopstoumxcs uugp 1, 2, 3, 4, 5, 6, 7, 8, koTopsle nensatcs Ha 4. DTO
yucna: 12, 16, 24, 28, 32, 36, 48, 52, 56, 64, 68, 72, 76, 84. Cpenu Hux 7 4ncel, KOTOPbIE IETATCS Ha 8.
Tpex3HauHO€ YUCIIO C TOCIEIHUMH JBYMS HU(PPaMH, 00pa3yroIIuMU YUCIIO, Aelisiieecs Ha 8, OyaeT
JeNUThCS Ha 8, ecly mepBas HU@pa 3TOro Yucia SBiseTcs YeTHbIM uucioM. [eiictBurensuo, 100n +
8k = 8m,25n = 2(m — k),m,n, k € N,= n € {2, 4, 6, 8}. Takum 06pa3om, ¢ IIOMOIIBIO JBYy3HAYHBIX
quCe, ISAIMNUXCS Ha § ¢ YKa3aHHBIMU YCIIOBUSMH, MOKHO ITOYYHUTh 18 TPeX3HAYHBIX, NEISIIUXCS HA
8. OcraBmmecst 7 4wcen Aensarcs Ha 4, HO He JEIATCS Ha 8, T.e. UX MOXHO IPEJCTABHTH B BHJIC
42k + 1),k =1,3,4,6,8,9,10. Torma 100n+4(2k+1)=8m,25n+2k+1=2m,m,nk €
N,= n € {1,3,5,7}. Takum o0pa3zom, mosxydyaem emie 24 TpeXx3HAUHBIX YHCEN, AeIAIMxcs Ha 8. B
CyMMe MMeeM Bcero 42 TpeX3HAYHBIX HATypaTbHBIX YHCEIl, COCTABIICHHBIX U3 HEMOBTOPSIOMIMXCS (P
1,2, 3,4,5,6, 7, 8, u nenammxcs Ha K.

[TepBrie aBe MUGPHI MATHIHAYHOTO YKCIa MOKHO BBIOMpaTh JtoObiMu w3 udp 1, 2, 3,4, 5,6, 7, 8 ¢
YYETOM UX Pa3In4us U pa3IU4Usi C BHIOpAaHHBIMU TPEMS ITOCICTHUMH, T.€. OyeM UMeTh 5 * 4 crmocoOoB.
KonmuecTBo Bcex cmoco0OB BBIOpAaTh HATypaibHOE MATU3HAYHOE YHUCIO C HEMOBTOPSIFOIIMMHUCS

mmdpamu, coctaBnernoe w3 udp 1,2,3,4,5,6,7, 8, paBHo A3 = 8- 7 - 6 - 5 - 4. MickoMast BepOSTHOCTb
42:5-4 1
87654 8
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BAPUAHT 3 KOMITBIOTEPHOE MOJIEJIMPOBAHUE U TPA®UKA -2022 10 kmace
x*+y%=1,
3. Haiigure Bce 3HaYeHUs mapamerpa a, MPH KOTOPBIX CHCTEMA YPABHEHMH {|x—0,5|+|y|-a o MMeeT
V3y-x
XOTs OBl OJHO pelIeHHEe. YKaXUTe KOJIMYECTBO PA3IMUYHBIX PEIICHUN ATONW CHUCTEMBI MPHU KaXKIAOM
HalJCHHOM 3HaYeHUH napamerpa a. (12 6aios)

Pewmenue.
Nmeem cucremy:
Ix = 05|+ Iyl =a,

V3y —x #0, OtMmerum,

x2+y2=1.
yro a > 0. Touku nepeceueHus
okpyxHOCTH X2 + Y2 = 1 ¢ mpsAmoii
V3y — x = 0 UMEIOT KOOpAUHATHI
(£V3/2;+1/2).

Haitnem 3HaueHne mapamerpa a,

npu KotopoM keazpar |x — 0,5] + |y| =
a npoxomut uepe3 Touky (1;0). Umeem
a = 0,5. [Ipu 3TOM crucTeMa UMEeT OJTHO
pemenue. Ilpu a < 0,5 pemenuii Her.
YurteMm, 4T0 TpadUKHd OKPYKHOCTH H
KBaj[paTa CHMMETPHYHBI OTHOCHTEIBHO
ocu abcmucc. Haiinem  3HadeHUMe
nmapamMeTpa da, Opd KOTOpPOM KBajgpar
|x — 0,5+ |y| =a mnpoxomur uepes
TOYKY (1/2;\/§/2). Umeem a = /3/2.

[Ipu sTOM @ KBazpaT, OKPY>KHOCTh W MpsiMas \/§y — x = 0 mepecekarTCs B TOUKE (\/§ /2;1/ 2), 51

cucrema umeet Tpu pemenus. [Ipu 0,5 < a < V3/2 cucrema umeer nBa peuieHus.
Haiinem 3HaueHue mapamerpa a, mpu KOTOPOM CTOpPOHA KBajpara, Jekalas Ha npsiMod x +y = a +
0,5 kacaercs okpyxkHoctH. Touka KacaHHs JIGKHT HA HpsMoi y = x,u a + 0,5 = /2. Torxa npu
V3/2 <a <+2-0,5 cucrema Gymer umers urecth pemrenuii. Ilpu a = V2 — 0,5 cucrema nmeer
YETHIPE PEIICHUS.

Haiinem 3HaueHue mapamerpa @, mpu KoTtopoMm kBazapar |x — 0,5] + |y| = a mpoxoaut uepes
touky (0; 1). Umeem a = 1,5.TIpu V2-05<a<15 cucremMa uMmeerT 1Ba pemenus. [lpua = 1,5
cUCTeMa MMeeT Tpu penieHus. HaiineMm 3HaueHue mapameTpa @, MPU KOTOPOM CTOpPOHA KBajapara,
nexamras Ha npsMor y — x = a — 0,5 xacaetcs okpykHOCcTU. ToUKa KacaHHsl JEKUT HA MPSIMOU Yy =

—x,u a—0,5=+/2. Torna mpu 1,5 <a < V2 + 0,5 cucrema OyJIeT UMETh YeThIpe PEIICHUs, 3a
VICKJIIOUCHHEM CITydas TIepecedeHHsl KBajpaTa, OKPYKHOCTH M mpsmoii vV3y —x =0 B Touke
(—V3/2;—-1/2),1.e.ipu a =V3/2 + 1.TIpu a = V3/2 + 1 cucrema nmeer Tpu pemenus. [pn a =
V2 + 0,5 cucrema umeer jBa pemenus. Ipu a > v/2 + 0,5 cucrema penieHuii He UMeeT.

OTBeT: cucTeMa UMeeT XOTS ObI OJJHO pPeIIeHUe P a € [0,5 :vV2 40,5 ],

npu a = 0,5 cucrema umeer | pemenue,

npu a € (0,5; \/§/2) U (\/E —0,5; 1,5) U {\/f + 0,5} cucrema nmeer 2 peuienue,

npu a € (vV/3/2; V2 — 0,5) cucrema umeer 6 perneHuii,

npu a = \/§/2 ,a=15una= \/§/2 + 1 cucrema umeet 3 pelIeHus,
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BAPUAHT 3 KOMITBIOTEPHOE MO/JIEJINPOBAHUE U I'PAD®UKA -2022 10 kmace

nmpu a = V2 — 0,5 cucrema umeer 4 penreHus.

46. Haiimure wiomans tpeyroishuka AGE, rie G — Touka nepeceuenus BD u AF (cm. ycnosue
3agauu 4a). (8 GayioB)

Pemenmne.

[Tpssmbie AC u EF napamnensasr, ACFE — mapamienorpamM, Touka G — TOouka mepecedeHus
nuaroHanieii mapamwienorpamma ACFE. Ilmomane tpeyronmbamka AGE paBHa dYeTBepTH ILIOMIAIH
napanenorpamma ACFE.

Nmeem AC = V402 + 302 = 50. EK — neprieHuKyisip, OMyIICHHBIH U3 TOYkH E Ha mI0cKOCTh
ABC. KH — nepnenaukyisip, omymeHHblii 3 Toukd K Ha mpsmyto AC. CorimacHo Teopeme o Tpex
nepneHaukynspax, EH — Beicota napannenorpamma ACFE.

2 3040

KH =222 =16, EH = VEK? + KH? = V407 + 162 = 8v29,
Sicrr = AC-EH = 400v29, S,z = 100v209.

OtBer: 50V17.



