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Samada 1.
B-1 Kaxkoe us gucesn 6oJblie:
6 3
4 —2/3- 1
A= 32—1— 52+...+ 87 5 + 89 2I/IJH/IB:\/ \/53\/\/§+?
(1-2)*  (2-3) (43 -44)" (44 - 45) V2
OTBerT: B.
2n + 1 1 1

Pemenne. Tak kak ————— = — -5, T
(n(n+1)) n°  (n+1)

O
A 11 N 11 - 1 1 N 1 1) 1 1 452 —1 2024
o\12 92 22 32 432 442 442 452 ) 12 452 452 2025

2
V123 V3+1 V(V3-1)-VV3+1  y3-1
Bsumy Toro, uro B = - = . = — = 1, morygaem
V2 V2 2
A< B.

B-2 Kakoe u3 auces 6osblie:

6 3
4423 3—-1 3 5 7 79
A:\/+\/;\/\/_ wm B = 5 + 5 +...+ 5 + 57
V2 (1-2)°  (2-3) (38-39)° (39 -40)
1
Orset: A. Kommenrapuii: A =1, B = %
B-3 Kakoe u3 uncesn 6obiire:
3 5 97 99 V4 —2v3-v/V3+1
= 5 + 5 +...+ 5 + 2I/IJH/IB:\/ \/_3\/\/_ ?
(1-2)°  (2-3) (48 -49)° (49 -50) V2
24
OrtBet: B. Kommenrapmii: A = ﬂ, =
2500
B-4 Kakoe u3 uuncesn 6oblie:
6 3
4423 3—-1 3 5 117 119
A:\/+\/: \/\/_ wm B = 5 + 5+ ...+ 5 + 50
V2 (1-2)°  (2-3) (58 -59)" (59 - 60)
3599

OtBet: A. Kommenrtapuit: A=1, B= ——.
3600
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3agaga 2.

B-1 Barajano 2022-3HauH0e HaTYpaJbHOE YUCIIO, JIFOOBIE JiBE coceiHue nudpbl KOTOPOro (pac-
[IOJIO’KEHHBIE B TOM Ke TOPsJIKe) 00pa3yioT JABY3HAUHOE YUCIIO, Jesisieecs nwin Ha 19, win Ha 23.
BaralanHoe 4ncyo HaunHaeTcs ¢ mudpo! 4. Kakoit mudpoit oHo 3akanauBaeTcs?

OtrBeT: 6 wim 8.

Pemienne. JIBy3naunbie uucia, jgendiumecd Ha 19, — sro 19, 38, 57, 76, 95. JIBy3Haunble 4uca,
nendmupecs Ha 23, — 310 23, 46, 69, 92. Tak kak mepsas 1mudpa 4, To Bropas mmudpa 6, Tperbs 9, a
qeTBepTas 2 wian 5. Ecim gerBepras mudpa 2, TO npojgo/KeHne: 2 — 3 — 8 — JaJiblie IPOJI0JIzKEeHUS
Her. 3HAYNUT, YeTBepTas mudpa 5, n npogonkenne: 5 —7 -6 -9 -5 — 7 — 6 u Tak gaee. Torma Mbl
IoJIy4aeM IMOYTH HEPUOJAMYEecKyIo rocieoBarenbHoctb: 4 —6 -9 -5 -7-6 -9 -5 -7 ..., B
KoTopoit epuos, paser 4. Torna na 2022 mecte Oyaer nudpa 6, Tak kak 2022 = 144 -505+ 1. Boire
OBLIO TOKa3aHO, UTO IHdpa 2 BCTPETUTHCS B HAYAJBHBIX MTO3UIUIX 3araJaHHOIO UHC/Ia HE MOKET.
Ho pu sToM oHa MOXKeT 1epBoii, BTOpoil nim TpeTheii ¢ KoHma. [[oaroMy Bo3MoXKHA CUTyaIlUsI, KOTIa
B IIPEJbLIYIIeHl TT0C/Ie/I0BaTe/IbHOCTU Tocse mocie e mudpsr 9 croar 2 — 3 — 8. Torma noceinss
nudpa gucia 8.

B-2 3Barasano 2021-3naunoe HaTypaabHOE YUCIIO, JIOOBIE JIBe cocemnne nudpsl KOTOPOro (pac-
HOJIOKEHHBIE B TOM K€ TIOPsijiKe) 00pa3yoT JIBy3HAUHOE YHCJIO, Jlejsdiieecs i Ha 19, min na 23.
Barajiannoe dncio nadnnaercsd ¢ nudps 1. Kakoii udpoit ono 3akandnBaercs?

OtrBet: 6 wim 8.

B-3 Barajiano 2021-3HauH0e HATYpaIbHOE YUCIIO, JIFOOBIE JiBe coceiHue nudpbl KOTOPOro (pac-
[OJIOZKEHHBIE B TOM K€ TOPsJIKe) 00pa3yioT JABY3HAUHOE YUC/IO, Jesisineecs nin Ha 19, mwin Ha 23.
Barajannoe dncio HaunHaeTcsa ¢ nudpol 4. Kakoit udpoit oHO 3akaHanBaeTcs?

OtBerT: 3 um 7.

B-4 Baragano 2022-3Ha4HOe HATYpaAIbHOE YHCIIO, JHOObIE JBe coceHre udpbl KOTOporo (pac-
[OJIOZKEHHBIE B TOM Ke TOPsJIKe) 00pa3yioT JABY3HAUHOE YUC/IO, JeJisiieecss win Ha 19, wim Ha 23.
BarajtanHoe qncjio HaunHaeTcs ¢ mudpbr 9. Kakoit mudpoit ono 3akanduBaeTcs?

OtBert: 2 win 5.
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3amaua 3.
B-1 Ectb dyukims
fla) = -
x) = —/—.
V1 —ab

Brrancanre

SO F(2022)))).)),

e dyuknug [ npumensiercsa 1303 pasa.

Otsert: 1/v/1 — 2022°

Pentenwne. /[1g9 HedéTHBIX N

1
@ ==
1 n 1
N === 1=

FUFf() = V1= (1 —an) =z,
FUF () = f(x).

Buum nepuonmanocts, nepuoji = 3. Ocratok ot jesenust 1303 na 3 pasen 1, mostomy

FUF S f(2022))).)) = [(2022).

B-2 Ectb dyHKIMSS

Buruncanre

SO F(2022)))).)),

rie dyuknus f npumensiercs 1304 pasa.

1

. 7 1
Otset: (/1 — 55557

B-3 Ectb dyukIms
f@) =

1—29
Brrancanre

S F(2022))))..)),

e dyuknug [ npumensiercs 1305 pas.
OtBerT: 2022

B-4 Ectb dyukims
1
fl@) ==

1— g1t
Buruncanre

S f(2022))).)),

rie dyuknus f nupumensiercs 1306 pas.

Otset: 1/ V/1 — 20221
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3agaya 4.

B-1 VYrou npu Bepiuie B oceBoM cedeHnn Konyca paser 60°. CHapy:K1 9TOr0 KOHYCa, PACIIOIOZKe-
ubl 11 mmapoB pajmyca 3, KazKJiblil 13 KOTOPBIX KACAeTCs JABYX COCEHUX IIAapOB, OOKOBOI ITOBEPXHOCTH
KOHYyCa H IIJIOCKOCTH ero ocHoBaHusA. HaiiuTe pajnyc ocHOBaHWUS KOHYCA.

3 __ /3.
sin %

Pemenne. Yeaosue 6 obuem eude: Okosio (uim BHYTPH) KOHYCA C YTIJIOM [IPH BEPIITHE B OCEBOM
CEYEeHNN PABHOM 2(v PACIIOJIOKEHBI 11 TTAPOB Pajuyca 7, KaxKJIblil 13 KOTOPBIX KacaeTcs JIBYX COCeJl-
HUX T1apOB, OOKOBOI MOBEPXHOCTH KOHYCA U IJIOCKOCTH €ro ocHoBanus. Haiiure pajmyc ocHoBaHus
KOHYCA.

OTBer:

1 1 R 1 N 1
— wm R=r
in= T in~ T _
sint tg (7 +3) sin - tg (F— %)
Pewenue 6 obwem sude. Ilycts O — 11eHTp OKPY’KHOCTH OCHOBaHUS KOHYyCa, pajaunyca R, ()1 — meHTp
OJIHOTO U3 IApOB pajuyca r, H; — ToYKa KacaHUs 9TOrO Iapa C MJIOCKOCTHIO OCHOBaHUs (Iap OO0

BHYTDPHU, Jibo BHE KOoHycCa CM. pI/IC.l), H2 — TOYKa KaCaHHhd COCEAHEro Imapa C IIJIOCKOCTBIO OCHOBa-

Omeem 6 obwem sude: R =r

HUs KOHYyca (CM. puc.2). 3Ha4uT, Jijis BHeIHero kacanust AH; = , & JIJIs1 BHYTPEHHETO —

s [0
tg (§+3%)
(cm. pue.1). Tak Kak KazKJplii map Kacaercs JBYX COCETHUX, TO TOYKN KaCAHHsI

AH1 =

3THUX MIAPOB C IJIOCKOCTBIO OCHOBAHUA KOHYCA PACIIOJIOKEHBI B BEPIINHAX IIPABUJIBHOTO -yTOJbHAKA
BIIMCAHHOTO B OKPYXKHOCTB C meHTpoM B Touke O, paguyca OH; u ctoponoii, pasuoii 2r. [Tostomy

r=O0OH;sin” ,rne OHy = R+ AH, wmm OH, = R — AH,.

to (X — 2

H,
C
H
Q1 !
Ql r
r
B O H1 A H1
Puc.1 Puc.2

B-2 Vron npu Bepimae B 0oceBOM cevueHnn Kouyca pae 60°. BHyTpH 9TOro KoHyca pacioIoKeHbI
13 mapoB pajuyca 2, KayKJIblil U3 KOTOPBIX KAacaeTCs JIBYX COCEIHUX IMapoB, OOKOBOI MOBEPXHOCTH
KOHYCa U IJIOCKOCTH ero ocHoBaHms. Haiiure pajumyc ocHOBaHUS KOHYCA.

+24/3.

OTBer:
n s
13

B-3 ¥Yrou npu BepiuHe B 0ceBOM cedennn Konyca paser 60°. CHapy»K1 9TOT0 KOHYCa PaCIIOIOzKe-
HbI 17 1m1apoB pajuyca 2, KaxKJIblii 13 KOTOPBIX KACaeTCs ABYX COCEIHUX IIapOB, ODOKOBOI ITOBEPXHOCTH
KOHYyCa U IIJIOCKOCTH ero ocHoBanus. Haiiure pajuyc ocHOBaHUS KOHYCA.

2

OrBer: .
sin 117 V3




B-4 Yron npu Bepimne B oceBOM cevueHnn Kouyca paset 60°. BHyTpu 3TOro KoHyca pacioIoKeHbI
19 mapos pagmyca 3, KayKIblil N3 KOTOPBIX KacaeTcs JBYX COCEHUX IMapoB, OOKOBOI MOBEPXHOCTH
KOHYyCa U IJIOCKOCTH ero ocHoBanus. Haiiure pajmyc ocHOBaHUS KOHYCA.

3 + 3V/3.

S11

OTBer: —
19
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3amgada 5.
B-1 Ecin peiictBuTeibHbIE YUCTIA A, b, ¢ YIOPSAOYNTH IO HECTPOTOMY BO3PACTAHUIO, ITOJIYIHB
TPOUKY x1 < Tp < X3, TO YUCIO Ty OyIeM Ha3bIBaThC CPEJIHUM U3 4ducesa a,b,c. Haiiaure Bce
3HAYEHUS t, IPU KaxXKJIOM M3 KOTOPBIX CpeIHee U3 TPEX TUCEs

a=1t>—100t; b=2"—16; c:sint—%

TIOJIOZKUTETHHO.

Orser: (—10; =47 + 25) U (=27 + %; =27 + 25) U (27 + ;27 + 2X) U (10; 4-00)

Pemenne. Hamnpswvyro 3uadenus a,b, ¢ cpaBHUBaThH C10:KHO. OHAKO, 9TOOBI CpejiHee M3 TPEX
quce)1 ObLIO MOJIOXKUTETbHBIM, HEOOXOJUMO U JOCTATOYHO, YTOObI 10 KpaiiHeil Mepe JiBa YUC/Ia U3
TPOUKH OBLIIN OJIOKUTETbHBI.

a=1t>—100t = t(t — 10)(t + 10) > 0 upu t € (—10;0) U (10; +00).
b=2"—16 >0 upu t > 4.
c=sint — % >0 mnput € (27?71—1—%;2771—1—%), rie n € 7.

Hy2kHo0, 4T06bI X0Ts OBI JiBa M3 TPEX YHCEJI ObLIH OJIO0KUTEIbHBDL.
a>0wub>0mnput> 10, obaacrs (10,400) HIET B OTBET.
a<0ub<0muputée (—oo,—10]U[0,4], sra obiacrb B orBeTe OBITH HE MOZKET.
Ha ocrasreiics obimacru t € (—10,0) U (4, 10] mom0KUTEIBHO TOJIBKO OJHO U3 9HCces a,b. 3HadnT,
B OTBeT TOWyT Te eé wactu, rjae ¢ > 0. Ilocmorpum, kak mepecekatorcs t € (—10,0) U (4,10] u
te (2mn+%;2mn+2F), e n € Z.
[Ipu n = 0 mosmyumm uaTepBan t € (F; %’r) On ¢ obmacteio t € (—10,0) U (4, 10] He nepecekaercs,
Beap 0 < £ < 2 < 4,

Ilpn n = 1 nonyunm mmrepsan t € (21 + Z;2m + 28). Ou JeKuUT B OOJACTH IETHKOM, BEJIb
4 <2+ % <2m+ %’r < 10. NuaTepBast ujiéT B OTBET.

[pu n = —1 nosyunm uaTepsan t € (=27 + §; —27 + %’r) On ToXKe JIe2KUT B 00JIACTHU TETTUKOM, BE/Ih
“10< 27+ 5 <27+ %” < 0. UnrepBan uaéT B OTBET.

[Ipu n = —2 nomyunm unTeppan t € (—4r + §; —47 + ‘%’r) Ty nmonyvaercss Takoe HEPABEHCTBO:

—4m+ % < —10 < 47 + ‘%’r, MHTEpPBaJI Iepecekaercs ¢ obsacteio t € (—10,0) U (4, 10], nepeceuenne
— 910 MHOXKecTBO (—10, —47 + %’r), KOTOPOe OHJIET B OTBET.

[Tpu ocTanbHBIX 1 HHTEPBAJIBI 3aBEIOMO JexKaT Jmbo Jajeko jesee -10, mubo npasee 10, n Ha oTBeT
HE HOBJIUSIOT.

B nTore oTBeT cKaIpIBaeTCA U3 00beuHeHns MaoKecTs (10, +-00), (27 +7F; 27r—|—%“), (—2m+5; =27+

), (=10, —4m + 31).

B-2 Eciu jefictBuTesibable Gucaa a, b, ¢ yIOpsA0uuTh 0 HECTPOTOMY BO3PACTAHUIO, MTOJIYIHB
TPOUKY X1 < To < X3, TO YUCJO Ty OyJeM Ha3bIBATHCA CpPeJHUM U3 ducesa a,b,c. Haiinure Bce
3HaYEHNd t, IPU KaxKJIO0M U3 KOTOPBIX CPeJIHee U3 TPEX UNCeT

1
a=1t>—81t; b=11"—121; c:sint—§

T10JI0?KUTE/THHO.
Orser: (—2m+ Z; =21 + 2) U (2; 35) U (21 + Z; 21 + 27) U (9; 400)

B-3 Ecau peiicrButenbHble YUCIA @, b, ¢ YHIOPSAJOYUTH 110 HECTPOIOMY BO3PaCTaHHIO, TOJIYIUB
TPOiiky =1 < X9 < X3, TO UHCIO To OyJAeM Ha3bIBATHCsS CPEJIHUM U3 4uces a,b, c. Haiigure Bce
3HAYEHUS t, IPU KarKJIOM M3 KOTOPBIX CpeIHee U3 TPEX YUCE

V3

a=1t>—121t; b=2"—32; c:sint—7



T10JI0?KUTE/THHO.
Orser: t € (—11;—4r + ) U (=21 + 5; 27 + 2) U (27 + Z; 2m + 25) U (11; 400)

B-4 Ecnu peiictBuTesibHbIE 9UCIa @, b, ¢ YIOPSIIOIUTH 10 HECTPOTOMY BO3DACTAHUIO, ITOJIYUIUB
TPOUKY x1 < Tp < X3, TO YUCIO Ty OyIAeM Ha3bIBAThCS CPEJHUM U3 ducesa a,b,c. Haiinure Bce
3HAYEHUd t, TPU KaXKJIOM M3 KOTOPBIX CPEJIHEE U3 TPEX TUCeT

3
a=t3—144t; b= 2" — 256; c:sint—g
ITIOJIOZKUTEJIBHO.

OtBer: (—4m+ F;—4m + ) U (=21 + 5; =27 + &) U (8; 27 + &) U (12; +00)
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3agada 6.
B-1 Ilpu kakux 3HadeHUsx napamerpa a € R Hanbosibiliee pacCTOsIHIE MEXK/1y KOPHSIMH ypaBHe-
HUA
atg’z+ (2 —a—a*)tg’z + (a® — 2a — 2) tgx + 2a = 0,

IIPUHAIEXKAIIIMHA THTEPBAJTY (—g; ) , IpUHUMAaeT HanMeHbIee 3Hadenne? Haiinre 510 HanMeHb-

nIee 3HadcHue.

Orser: § npu a = 0.

Pemtenne. Jlannoe ypasHeHme MOXKHO Tepermcarh B Buje (tgz — 1)(tgx — a)(atgx + 2) = 0,
OTKY/1a H2pI/I T € (—%; 3)2 mbo tgr = 1w x = §, mbo tgxr = a n x = arctga, mbo (npn a # 0)
tgr = —2 ux = — arctg =. Takum 0Opa3zoM, JaHHOE yPABHEHUE UMEET Ha MHTEPBaJIe (—g; g) JBa, WU
TPH Pa3JUIHBIX KOPHS (BTOPOil KOPEHb HE MOXKET COBIIQJIATh C TPETHUM, TaK Kak arctga m — arctg %
UMEIOT pa3Hble 3HAKU Ipu JiI06oM a # 0 B CUJIy HEYETHOCTH APKTAHIEHCA ).

Ciyyait 1: @ = 0. Torga ocraéres apa KopHa x = 4 u x = 0, KOTOpble OTJIMYAIOTCS Ha, 7.
Cuyaait 2: a > 0. Torya pa3HOCTh MEeXK/Ty KOPHIMIA & = T U & = — arctg% < 0 GouibIte, Yem
v

Ciyuait 3: a < 0. Torya pasHocTb MexK/y KopHaMu x = 5 u o = arctg a < 0 Gosbine, yem 7.

s
2

s
1

INEFNE]

B-2 Tlpn kakux 3HaveHusix mapamerpa a € R HamboJiblllee pacCTOsTHUE MeXKJy KOPHsIMU (He
06s3aTe/ILHO COCEIHIME) YPABHEHHUSI

atg®z + (1 —a—2a*)tg’z + (2¢* — 2a — 1) tgx + 2a = 0,

OpUHa/JIC2KAIllUMU THTEPBAJIY (-%, g) , IPUHUMaET HanMeHbIIee 3Ha4YeHUe?! Haﬁ,ZLHTe 9TO HaM€EHb-

niee 3Ha4eHue.

Orser: § npu a = 0.

B-3 Ilpu kakux 3HaueHusx mapamerpa a € R HamboJbIlee PacCTOsTHUE MeKIy KOPHSMHU (He
0053aTeILHO COCETHUMNI) YPABHEHHUA

actg’z + (2a> —a — 2)ctg® x + (2 — 4a — 2a°) ctgx + 4a = 0,

npuHaiekamumu natepsaty (0; ) , npuHIMaeT HauMeHbIee 3Haderne? Haiinre 910 HanMeHbIee

3Ha4YcHUe.

Orser: § npu a = 0.

B-4 Tlpu kakux 3HaveHusix napamerpa a € R HauboJiblllee PacCTOsTHUE MEXKJy KOPHsIMU (He
00sI3aTEILHO COCETHUME) YPABHEHUSI

actg®r + (a® —a—3)ctg’x + (3 — 3a — a*) ctgx + 3a = 0,

IpuHa/JIe2KallluMU NHTEPBaJIy (0, 7T) , IDUHUMaCT HauMeHbIIce 3HadeHue? Haﬁ,ZLHTe 9TO HaMMEHbIIIECEe
3Ha4Y€HHue.
s

Orser: 7 npu a = 0.
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3agaya 7.

B-1 Bricora BD octpoyrosbaoro Tpeyrosibauka ABC niepecekaercs ¢ ero ApyruMu BbICOTAMU B
touke H. Touka K mexur na orpeske AC tak, aro Besmuanna yria BK H makcumasabHa. Haiiinre
DK, ecm AD =2, DC = 3.

Orser: V6

Pemmenue. Yewm Gouibiiie ocTpblit yroJi, Tem O6oJibiie ero Tanrenc. [losromy ycioBre MakcuMabHO-
ctu yria BK H M0XXHO 3aMEHUTh Ha YCJIOBUE MaKCUMAaJIbHOCTHU ero TaHreHca. [lo dopmysie Tanrenca
Pa3HOCTU MMEEM

BD DH
B  tg4BKD—-tg/DKH DK DK
tg/BKH = tg (/{BKD — /DKH) = I+w/BKD-wZDKA |, BD DH
DK DK

_ (BD-DH) DK
 DK?*+ BD-DH'

MaKCI/IMyl\/I 9TOI'O BBbIPa2KCHHUA JOCTUTACTCA IIPU TOM 2KE€ 3HAYCHUU DK, YTO U MUHHMYM BbIpa2Ke-

2+ BD-DH BD-DH BD-DH
T =x+ — e x = DK. llpoussojnas 3y’ pappa 1 — —————— wu

HUS Yy = 5
x x

x
obpataercs B HyJIb pu £ = V BD - DH (Hac HHTEPECYIOT TOJBKO MOJIOKUTEIbHBIE 3HAYEHHSI X ).
Bamerum, auro DH : AD =tg /HAD = ctg/BCD = DC : BD, otxkyna AD - DC = DH - BD.

Taxkum obpazom, v = VAD - DC.

B-2 Bricora AM octpoyrosibHOro Tpeyroibuuka ABC' niepecekaercs ¢ ero JpyruMEu BbICOTaAMUI
B Touke O. Touka K snexut Ha orpe3ske BC Ttak, uro Besmuanna yria AK O makcumasibaa. Hadimure
MK, ecou BM =5, MC = 3.

Orser: V15

B-3 Bricora C'L ocrpoyroibaoro Tpeyroibunka ABC nepecekaercs ¢ ero JAPyruMi BLICOTaMU B
touke (). Touxka S nexut Ha orpeske AB Tak, uro Benmumna yria C'S(Q) makcumasibaa. Hadimure
LS, ecm AL =2, LB =5.

Orser: V10

B-4 Bricora BF' ocrpoyrosibaoro Tpeyroibuuka ABC' mepecekaeTcs ¢ ero ApyruMu BbICOTaMU B
touke P. Touka N nexwut Ha orpeske AC tak, uro Benuunua yria BN P makcumanbHa. Habiinre
FN,ecmm AF =7, FC = 2.

Orser: V14




