Onumnuaza «Beicmas rmpoba». MaTemaTuka.
JIeMOHCTpAIlMOHHBII BAPUAHT.

9 xu1acc. PemreHud 3az1au

3 oKTS0ps 2022 T.

3amaua 9.1. KapJsicoHy Ha ZieHb POXK/IeHUS TIOapUJIX GOJIBLIYI0 6AHKY MaJINHOBOTO BapeHbsl.
B Teuenue 99 aHell OH es1 BapeHbe 110 CJAeAYyIoleMy MpaBuiy: A Bcex kK = 1,2,...,99 B k-i1
1

ACHb KapJ'ICOH €1 e OT TEKYIIETro OCTaTKa (B HepBbIﬁ A€HDb OH CHEJI IIOJIOBUHY BCET'0 BapEHbS,

BO BTOPOIT — % OT OCTaTKa, U T.ZI.). Kakast 9acTh OT M3HAYAJIFHOTO 00bEMA BapeHbs 0CTaIach
y Kapsicona uepes 99 nHeii?

L
Omeem: 00"

Pewerue. CbecTb % YacTh OCTABIIEMCS YaCTU BapeHbs — I3TO TO K€ CaMO€, YTO YMHOXXUTDb pas-

. n-1 . 123 99 _ 1
Mep 3TOH YaCTH BapeHbsl Ha — — . 3HAYUT, Yepe3 99 AHed OCTaHeTCs 5 - £ * - 155 = 100 JaCTh

W3Ha4YaJbHOI0 00bEMA. O

3ajauva 9.2. Haligure HauGoJIblIee JeCATUIHAYHOE YKUCIIO0, COCTOSIIIEE U3 Pa3IMYHbIX ITUDP,
Yy KOTOPOTO pa3HOCTh MEX/TY JIIOOBIMHU ABYMSI COCETHUMU I paMu He MEHBbIIIE 3.

Omeem: 9638527140.

Pewierue. 9T 9MCJI0 MOXKHO IOJTYIUTh, BBIIIMCHIBAsA HA KK OM IlIare, KpoMe TPEX MOCIeJHUX,
HauOOJIBIIYIO JOCTYITHYIO ITudpy. ECTM Ha KAaKOM-TO M3 3THX LIATOB BBITUCATH IU(PPY MEHD-
11Ie, TO U UTOTOBOE YMCJIO OKaXKeTCsl MeHblile. Ecay nocse nudpsl 7 BbIIKCATh 4, TO Aajbllie
He ITOJIyYUTCS HamucaTh 06e ocraBivecs nudpsl 0 u 1 (mosromy yucio 6yzer He 6osiee YeM
JIeBATU3HAYHBIM, T.€. MEHbIIIE YKa3aHHOTO B OTBETE YKCJIA). SHAUUT, CJIeAyIonas nudpa mocie
7 IoJKHA OBITH 1, a TI0c/Ie Heé MaKCUMaJIbHO JJOCTYIIHbIE IIUGPBI — 3T0 4 U 0. 3HAYUT, YUCJIO
9638527140 MakCUMaJIbHO. O

3amayga 9.3. Ha3zoBéM po6h % Kpacueoii, eciy a U b — HaTypaJIbHbIe YHCIIA, CyMMa KOTOPBIX
paBHa 15 (Ipo6b MOXKET OBITh COKPATHMOI1). CKOJIBKO CYIIIeCTBYET HATYyPaJIbHBIX YHCeI, IIPeA-
CTaBUMBIX B BHJIE CYMMBI IBYX (He 005I13aTeIbHO Pa3IMYHBIX) KPacHBBIX Ipobeit?



Omeem: 11.

Pewienue. BplnuieM Bce KpacUBble ApoOU
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Cpasy oiiMéM, 4To YHCII0, KOTOpOe B CyMMe ¢ co60ii aéT 1ies10e, — 1160 11es10e, 1160 1poOhb
co 3HameHaresieM 2. [Togxogduue yncia 2, 4, 14, > % u ? B CyMMe ¢ co6oii fanyT uncna 4, 8,

28,1,3u13.

Ternepb pacCMOTPHUM CYMMBI [IBYX Pa3JIMYHbBIX YUCEL. 3aAMETHUM, UYTO CyMMa JIByX HECOKPATHUMBbIX
JIpo6eii MOXKeT OBITh I[EJIBIM YHCJIOM, TOJIBKO €CJIM MX 3HAMEHATe N PaBHbL. [TormapHble CyMMBI

13 13 1 11
2,41 14 gagyr 6, 16 u 18; riorapHbIe CyMMBI 25 u 5 Janyt 2, 7 v 8; morapHble CyMMBI " u "
JaroT 3, APYIUX YUCETI C OAMHAKOBBIMU 3HAMEHATEIIMU HET.

TToygaeM Bcero 11 MCKOMBIX YHCeN: 310 1, 2, 3,4, 6, 7, 8,13, 16, 18, 28 (Bcero Ml mosryqaruiu 13
LIEJIBIX CyMM, HO CpeJId HUX YHCIa 3 U 8 TIOJYUMJIU ABK/BI). O

3apaua 9.4. Jlan kBagpaT ABCD. Ha IJIOCKOCTH OTMETUJIU TaKylo TOYKy X, 4yTo AX = AB
u £ADX = 13°. CKOJIBKO I'paZlyCOB MOXKET COCTaBJIATh yroj BXA? Yka)kuTe Bce BO3MOXKHbIE
BapUAaHTHI.

Omeem: 32, 58.
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Peuienue. 3aMeTHM, YTO JIJIs1 TOYKHU X €CTh [jBa BapHaHTa pacIloJIoKeHU: Korga yroa ADX pac-
T10JIaraeTcs o Ty YK€ CTOPOHY OT oTpe3Ka AD, YTO U KBa/ipaT, WJIU 10 APyryro. B o6oux ciydasx
TOYKA A SIBJIETCS LIEHTPOM OIMCAaHHOU OKPY)XHOCTH TpeyrosbHuka XBD (AX = AB = AD),
W £BXD = +/BAD = 45° (BHHMCaHHBII yToJI paBeH I0JIOBHUHE IIEHTPAJIBLHOIO0). TpeyroJbHUK
XAD siBnsieTcst paBHOOEIpEHHBIM, 3HAYUT LAXD = Z/ADX = 13°. Eciu yron ADX pacrosiara-
€TCsI I10 Ty YK€ CTOPOHY OT 0Tpe3Ka AD, uTo U KBafpat, T0 LAXB = ZDXB+/AXD = 45°+13° =
58°, a ecu 110 Apyryto, 10 LAXB = #DXB — £ZAXD = 45° —13° = 32°. O



3amaya 9.5. Ha ¢yr60spHOM TprOYHE Kpeca CTOAT B BU/ie IPIMOYTOJIbHUKA, BCEI'O MECT MeHb-
1re 2022. ITocsie MaT4a HEKOTOPbIE Kpecsa CJIOMaJIUCh, IIPHUUEM BCEro CJIOMAaHHBIMU 0Ka3aJIHCh
% Bcex KpeceJ1. IIpu 3ToM He MeHee YeM B 44% ropu30HTA/IBHBIX PSZIOB M HE MeHee 4yeM B 44%
BEPTHKAJIbHBIX PS/I0B YTO-TO CJI0Maiock. CKOJIBKO BCETO Kpeces Ha TpUOyHe?

Omeem: 1980.

Pewenue. TIycTh OKa3aJI0Ch CJIOMaHO k KpeceJ, Torja Bcero Kpeces 6pu10 99k. 3amMeTuM, 4TO
k < 20, T.k. 99 - 21 = 2079 > 2000. C Apyroii CTOpPOHBI, ITyCTh B KKJOM I'OPHU30HTATIHHOM
Py m KpeceJi, a B BEpPTUKAJIBHOM — K KpeceJI, TOTJja Bcero kpeces mn. Tak kak k > 0,44m u
k > 0,44n, 10

k% > 0,44°mn = 0,44% - 99k = 19,1664k,

oTKyza k > 20. 3Hauur, k = 20, 1 Bcero KpeceJs 66110 99 - 20 = 1980.

Takad cuTyanus BOSMOXHA, €CJI m = 45, n = 44 1 BCEro cJIOMajIoch 20 Kpecesl: 10 OAHOMY
20 20

B IIe€pBbIX 20 TOPU30HTAIBHBIX U BEPTUKAJIBHBIX psafaX. Tak kak i > - > 0,44, Bce yc10BUs

BBITIOJTHEHBI. O

3agaya 9.6. B MHOxecTBe X cofepuTcs 1 < n < 20 pa3IN4HBIX AeMCTBUTEIBHBIX YUCEI, BCe
OHM OTJIMYHEI OT O mu 1. U3BECTHO, 4TO eciii X € X, TO % € Xul-x € X.Yemy MOXKeT ObITh
paBHO n? YKa)XXUTe BCe BO3MOYKHBIE BAPUAHTHI.

0.0
o8

Pewenue. JIyist KaXXI0ro X € X pacCMOTPUM HabO0p YKces {x, i 1—x,1-— P ;} Jlerko
BUJIETh, UTO BCe YKCJIa Habopa IIOPOXAI0TCS JIF0OBIM U3 HUX C IIOMOIIBIO OIlepaliuid X — 1 —x
(cuHUE OTpe3KH) U X — i (xpacHble OTPe3KH) U UTO YKa3aHHBIE OMEpariiy He BBHIBOAAT 3a
nipesiesisl Habopa. VI3 3Toro ciemyer, 4To JiroOble Ba TaKUX Habopa b0 He IepeceKaroTcs,

1060 COBITAAAIOT.

Omeem: 3,6,9,12,15,18.

Yucia B Habope He 00s13aTesIbHO PasIMyHbL: IIpU X = —1, % 2 B HEM TOJIBKO TPH Pa3IUYHBIX
yucsa. Bo BCeX OCTaJIbHBIX CIIy4asik BCe ILECTh YHCEs 3TOr0 Habopa pa3IMyHbI (B 3TOM MOXKHO
y6EeAUTHCS, MPUPABHUBAS X K OCTAIBHBIM IISITH YUCJIAM; SICHO, YTO €CJTM KaKHe-TO JIBa YHCIIa
Habopa paBHBI, TO U X IIPUCYTCTBYET B HAGope 6oJiee OAHOTO pasa).



MHOXecTBO X, OUEBU/THO, pa36MBAETCS HA HA00PHI OITMCAaHHOTO Buja. Cie/j0BaTeIbHO, KOJIU-
YEeCTBO €T0 3JIEMEHTOB ZieIUTCs Ha 3. C ApYyroii CTOPOHBI, JTI060€ KOJTMYECTBO 3JIEMEHTOB, JeJIst-
1eecst Ha 3, MOYKHO HaOpaTh HellepeceKaIMMUC Hab0paMU 10 HIECTh 3JIEMEHTOB, 106aBUB
K HUM TIpU HEOOXOAMMOCTH Habop {—1, %, 2}.

HTak, OTBETOM B 33/1a4e SIBJISIOTCS BCe HaTypasIbHbIE UKCIa, He ITpeBocxofsiye 20, Aessiecs
Ha 3:9710 3,6,9,12,15,18. O

3amava 9.7. Ilers paszesn 60JIBIION IPSIMOYTOJIBHUK 99 BEpTUKAIBHBIMU U 99 rOPU30HTAIIb-
HBIMU NPAMBIMU Ha 10 000 IIpsAMOYTOJILHUKOB, IIOIIAAN KOTOPBIX HEM3BECTHBL. 3a OLUH BO-
IIPOC MOXKHO y3HaTh y IleTy 3Ha4YeHUe IUIONAAU JIF060ro u3 3Tux 10 000 IpsIMOYTOJIbHUKOB.
3a kaKoe HaMMeHblllee KOJIMYECTBO BOIIPOCOB IOJIYYUTCH FapaHTUPOBAHHO Y3HAThH ILIOLIAZb
GOJIBILIOTO IIPSIMOYTOIBHIKA?

Omeem: 199.

Pewenue. TIperbsiBUM CTpaTeryio, IO3BOJIAIOILYIO Y3HATh ILIOMIAJb OOJIBIIOTO MPSIMOYTIOJb-
HUKa 32 199 BOIIpoCoB.

Y3naeMm 3a 199 BOIIPOCOB IJIOMaA BCEX IIPAMOYT'OJIbHUKOB B HIDKHEN CTPOKE U B JIEBOM CT0JIO-
e. ,Z[OKEDKCM, YTO TEIIEPb MOXXHO OAHO3HAYHO BOCCTAHOBUTH IVIOIIAAb JII060T0 MaJIEHBKOTO
TIPpAMOYTOJIbHUKA Ha KapTUHKE.
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BriGepeM ITPOM3BOIBHBIN MPIMOYTOJIBHUK pa36ueHus. PACCMOTPUM YeThIpe MPsIMOYTOJIbHU-
Ka, JIeKAIMX B IlepecedeHNH IIePBhIX PSAZOB U PSA0B, COZIEPIKAIX BRIOPAHHBIN ITPIMOYT0JIb-
HUK. O603HaYMM UX IUIOIAU U JUIMHBI CTOPOH Kak Ha pucyHke. Torga S, -S4 = abed = S, - S3,
OTKyJja HeM3BeCTHas IJIOLa/b S, BhIpa)XXaeTCsl Yyepe3 W3BeCTHbIe IUIOIAAU Sq, Sy, S3 hopmy-
J0i1 Sy = (S, - S3)/S;.

CyMMI/IpyFI II0IaAN BCEX MAJIEHBKUX MTPAMOYTOJIBHUKOB, HAXOAWM IJIOIa b GOJIBILIOTO.



Terepsb JOKa>keM OT IIPOTUBHOIO, YTO MEHbIIIE YeM 3a 199 BOIIpOCOB IJIONIaAL y3HAThL HE I10-
JIyduTcs. PaccMOTpUM JBYZI0JIBHBIN I'pad), y KOTOPOro BEPIIMHBI OJHON [JOJIM COOTBETCTBYIOT
CTpOKaM, BEPUIMHBI APYroil 07 COOTBETCTBYIOT CTOJIOIAM, a pE6Gpa COOTBETCTBYIOT IIPSIMO-
YroJIbHUKaM Ha IlepecedyeHUU CTPOK U CTOJIGIOB, PO IUIOLA/IN KOTOPBIX CIIpockid y Iletu.
Tak kak B rpade 200 BepIIH 1 MeHbIIIe 199 péGep, OH HECBSI3HBIN. 3HAYUT, Irpad MOXKHO pas-
OGUTH Ha HECKOJIBKO KOMITOHEHT CBSI3HOCTU. BbiGepeM OfiHy KOMIIOHEHTY.

PaccMOTpHUM BCe CTPOKH U BCE CTOJIOIIBI, COOTBETCTBYIOIIME BEPIIMHAM BEIOPAHHOI KOMITOHEH-
Th1. [TorpoGyeM yBeJTMYUTh BBICOTHI BCEX PACCMATPUBAEMBIX CTPOK B X > 1 pa3, O[{HOBPEMEHHO
YMEHBIINB JIJIMHBI BCEX pACCMaTPUBAEMBIX CTOIOIOB B X pa3. 3aMeTHM, YTO OT 3TOT'O IUIOIIAHI
BCEX MaJIEeHbKHX IIPSIMOYTOJILHUKOB, ITPO KOTOpBIE CIpocruin y [leTH, He U3MEHSITCS, TaK Kak
MBI paboTaeM C OT/IETBHOM KOMIIOHEHTOM CBSI3HOCTH.

BBesigM 0603HAUYEHUST:
a — CyMMa BBICOT PAaCCMATPUBAEMBIX CTPOK,
b — cymMma BBICOT OCTaJIBHBIX CTPOK,
¢ — CyMMa JIJIH PaCCMaTPUBAEMBIX CTOJIGIIOB,
d — cyMMa [UTMH OCTaJIbHBIX CTOJIGI[OB.
VI3HavaJIbHO IIOIAb GOJIBIIOTO MIPSIMOYTOIbHIKA ObLIa paBHa (a + b)(c + d), a mocye u3Me-
HeHus ctana (ax + b)(c/x + d). YpaBHenue (ax + b)(c/x + d) = (a + b)(c + d) MOKHO TIpUBECTU
K BUY
adx + be/x —ad —bc =0 < (1 —1/x)(xad — bc) = 0.

Ecnu BbIGpaTh X # bc/ad, TO IUIOWAAN 0 U MOCJIEe U3MEHEHUs OyAyT pa3sHBIMH, a COOTBET-
CTBEHHBbIE OTBETHI [1€TH B 3THX JIBYX CJIy4asx — OAMHAKOBBIMU. 3HAYUT, Y3HATH ILJIOIA/b 32
MeHbIIIe YeM 199 BOIIPOCOB HAaBEPHSIKA HE MOTYYUTCS. O

3amaua 9.8. [laH TpeyrosbHUK ABC, B koTopoM £C = 20°, «B = 30°. Touku D 11 E Ha CTOpOHAxX
BC 1 AC cooTBeTCTBEHHO TakoBbl, UT0 AC = CD, CE = BD. CKOJIBKO I'paJlyCOB COCTABJIAET
yros BEC?

Omeem: 150.

B D C

Pewernue. Ha npomomxenun orpeska CA 3a To4Ky A oTMeTHUM TOUKY F Takyro, yto AF = EC =
BD. Torga BC = BD + DC = FA + AC = FC, 10 ecTb TpeyrojbHUK BCF — paBHOOE;peHHBI.
Torga 2BFC = «FBC = Y2 _ g0°. Tlockonbky 2FBA = £FBC — 2ABC = 80°—30° = 50°
u £FAB = 180° — 2BAC = ZABC+4ACB = 30°+20° = 50°, mony4aem BF = FA = EC = BD.



OTMeTHM BHYTpHU TpeyrojabHUKa BCF Takyro TOYKy M, 4TO TpeyronbHUK BMF — paBHOCTO-
poHHUMA. OueBUAHO, 4TO TOUKU M 1 C JiexxaT Ha CepeJMHHOM IepIIeHJUKYIIsApe K 0Tpes3Ky BF,
nosromy £CMB = 2CMF = 300780" — 150°.

F

3ameTrnmM, 4To TpeyroapHUKU BMC u CEB paBHBI 11O IByM CTOPOHAM U YIJIy MEXAY HUMU:
BM = EC, BC — obwas cropoHa, ZMBC = £FBC — £FBM = 80° — 60° = 20° = «ZECB.
CnenoBaresibHO, £.BEC = 2CMB = 150°. O



