BCEPOCCHUMCKAS OJIMMITUAJA LIIKOJILBHUKOB
MATEMATUKA. 2026-2027 yu. r.
[LKOJIBHBIN DTAIL 9 KJIACC

OTBETHI

MakcumanbHbli 6am1 3a 3aganne — 7. MakcuManbHbIi 621 3a omuMnmagy — 56

3amaya l.l.  IIg9Th yYaCTHUKOB 3a0era GUHUIIMPOBAIU 6€3 HUUbUX. FI3BECTHO, YTO

« AHJpeil He ObLJI HU IEPBBIM, HU ITOCJIEHUM;

BuTtsi huHUIIMPOBA HENTOCPEACTBEHHO iepesi AHApPeeM;

BOpf[ 3aHAJI MECTO Ha ABE ITO3NIINHN HMXKE, YEM Burs;

JAumMa ¢puHUIIMpOoBa paHblie [71e6a;

[1e6 He OBLT ITOC/IEAHUM.

Pacriosiokure y4aCTHUKOB B TOM ITOPSIJIKE, B KOTOPOM OHU (DMHUIIMPOBAJIU.
Omeem: [Iuma, I'ne6, Butda, Auapeii, Bops

Pewernue. V13 BTOpOro U TpeThero ycaoBUU mecta Butu, AHzpesa u Bopu uayT nogpsii MMEHHO B TAKOM
ropsiike. BO3MOXXHBI TOJTBKO TPU MOJIOKEHUS 3TOr0 OJI0KA.

Ecau Butd nepsbiif, To luma u I71e6 3aHMMAIOT YETBEPTOE U IISITOE MECTA; ycjIoBUe «/luMa paHbIie
Ine6a» nenaet Iieb6a mocaeAHUM, YTO 3ampeleHo. Eciu Buts BTopoii, TO CBOOOJHBI IEPBOE U IISITOE
MECTa, U Te JKe /IBa YCJIOBUS CHOBA BBIHYK/IAtOT [V1e6a OBITh IMOCaIeIHUM. 3HAYUT, BUTS TpeTuii, AHpeit
4yeTBEPTHIH, a Bopst nsaThIil. Ha Byx ocTaBimxca Mectax Jlvma JoJKeH CToSTh paHblie [ie6a. VickoMbiit
IIOPAZIOK:

Muma, ['ne6, Buts, Augpeit, Bops.

Bapuarm 1.2.  TIsTh y4aCTHUKOB 3a6era GUHUIINPOBAIU 6e3 HUYbUX. MI3BeCTHO, YTO
« Bopst He ObLT HU IEPBBIM, HU TTOCJICITHUM;
« Jluma (UHUIIMPOBAJI HETIOCPEACTBEHHO nepes, bopeii;

« I'71e6 3aHs1 MecTO Ha ABE ITO3NIINHN HMNXKE, YHEM ,Z[I/IMa;

AHzApel GUHUIINPOBAJ paHblle Buty;
« BuTa He ObLT IIOCTAETHUM.

Pacriosioyxute y4aCTHUKOB B TOM IOPSI/IKE, B KOTOPOM OHU (DUHUILIUPOBAJIU.
Omeem: Auapeii, Buts, [luma, Bops, [1e6.
Bapuarm 1.3.  IIaTb y4acTHUKOB 3a6era GMHUIINPOBaIN 6e3 HUYbUX. MI3BeCTHO, 4YTO

« Buts He ObLI HU IIEPBBIM, HU ITOCIIEAHUM;

« [1e6 puHUIIMpPOBAJI HETIOCPECTBEHHO Tiepes BuTeii;

JlviMa 3aHsT MeCTO Ha JiBe MO3UIIMU HUXKe, YyeM [J1eb;

« Bops puHUIIMpOBa paHblie AHApes;

AHJipeil He ObLI TTOCTIEHUM.



Pacriosio)xure y4acCTHUKOB B TOM IOPsI/IKE, B KOTOPOM OHU (DUHUILIUPOBAJIU.

Omeem: Bopsi, Auapeii, [1e6, Buts, Juma.

Bapuarm 1.4. IIsTh y4aCTHUKOB 3a6era GUHUIINPOBaIU 6e3 HUYbUX. MI3BeCTHO, 4YTO

 JIluMa He ObLT HU MIEPBBIM, HU TTOCJIETHUM;

AHApel PUHUIINPOBAJ HEMIOCPECTBEHHO Tiepe]; JIuMoii;
« BuTd 3aHs1 MECTO Ha JIBE TIO3ULIMM HIDKE, YeM AH/JIpel;

 [1e6 puHummposan panslie bopu;

Bops He 6L OCTAEHUM.

Pacmosioxxure Y4aCTHHUKOB B TOM ITOPAJAKE, B KOTOPOM OHH qDI/IHI/IIHI/IpOBaIII/I.

Omeem: Tune0, bops, AHgpeid, luma, Buts.
3agaua 2
Bcero 7 6as10B. a) no 1 6aity 3a Kaxablil NPaBUJILHBIA 0TBET; 0) 4 0aJ1a 32 BepHBI OTBET.

3agava 2.1.
Touku A = (4,4), B =(8,5) u C = (6,9) ABIASIOTCS TPEMS BEPIIMHAMM T1apaJlyIeJIOrpaM-
Ma, HO HEU3BECTHO, KAKWE U3 HUX COCEJHUE, & KAKHE ITPOTHUBOIIOJI0KHbIE.

(a) HanmmmTe Bce BO3MOXKHBIE IIOJIOXKEHUS 4eTBEPTOI BepuinHbl D

(6) Hafigute cymMMy TIoLaieii TOTyYMBIINXCS TapaJLIeIOrPaMMOB.
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K 3amaue 2.1
Omeem: a) (10,10), (2,8) uau (6,0). 6) 54.
PeweHue. BmapajiesiorpaMMe IMArOHATH TOYKOU TIepecedeH s JIeJISITCS TTOTI0/IaM. 3HAUMT, CepEIMHbI
IIBYX TMarOHaJIel COBITaatoT. BO3MOXKHBI TpU Cirydas.
Ecyiv MpOTHUBOITOIOXKHBIE BEPIIUHBI — A U D, TO cepeuHa AD coBItajiaer ¢ cepenuHoii BC. CepeauHa
BC iMeeT KOOpAUHATHI <% ?) = (7, 7). llosTomy cepenuHa AD Toxe paBHa (7, 7). U3 <4+2xD , 4+2y D )

(7,7) nomyaaem D = (10, 10).




Ecay npotuBonosioxkHel B u D, To cepeamHa BD cosmniagaer ¢ cepeguHoil AC. CepenyiHa AC paBHa

446 449\ _ (. 13 8+xp 5+yp) _ (= 13 _

(T’ T) = (5, . ) CienoBaresbHO, (—2 . ) = (5, . ),OTKy,ZLaD = (2,8).

Ecnu nmpotuBononoxxHbel C u D, To cepeguHa CD coBnajgaet ¢ cepeauHoit AB. CepeaquHa AB paBHA
448 445\ _ (. 9 6+xp 9+¥p\ _ (. 9 B

<T’ T) = (6, 2) . 1'[03TOMy(—2 > ) = (6, 2),0TKy;LaD = (6,0).

9TO BCE BO3MOYKHbBIE TTOJIOXKEHUS ‘{eTBépTOfl BEPHIIMHBI.

Haiiném nomazap tpeyroibHuKa ABC. JIoNOJHUM €ero 0 NpsIMOYToJIbHUKA 4 X 5. BHe TpeyrojbHUKa
OCTaHYTCsI TPU IIPSIMOYT'OJIbHBIX TPEYTrOJIbHUKA ¢ KaTeTaMu 4 1,42, 5u 2.

Brruucienue IIoaayn TpeyrojibHukKka ABC

ITosaTOMy

4-1 4.2 5.2
Sapc =4-5— T3 T3 =0,

Kaxip1i1 13 TpEX ITapajuiesIorpaMMOB COCTOUT U3 IBYX TPEYTOJIBHUKOB, PaBHBIX I10 IJIOLAZIA TPEYIOJIb-
HUKY ABC. IToaToMy cyMMa IUIOLIA/Iel TPEX MapajljieJIorpaMMOB paBHA

325ABC=69=54

Bapuanm 2.2. Touku A = (4,3),B = (8,4) u C = (6, 7) ABJISIIOTCS TPEMSI BEPIIMHAMU TapasjIeorpam-
Ma, HO HEM3BECTHO, KaKUe M3 HUX COCeJJHUE, a KaKue MPOTUBOIIONIOKHEIE. (a) Hamummure

BCE BO3MOXKHbBIE TTOJI0XKEeHUS 4eTBEPTOH BepiinHbl D. (6) HalignTte cymMy IUIOIIaieii TOJTyIHBIINXCS
TrapaJsieiorpaMMOB.

Omeem: a) (10,8), (2,6) nnu (6,0). 6) 42.

Bapuanm 2.3. Touku A = (3,5),B = (7,3)uC = (8, 8) ABJIAI0TCSA TpeMs BEPIIMHAMU MTapasiesiorpam-
Ma, HO HEU3BECTHO, KaK/e U3 HUX COCEHUE, a KaKre MPOTUBOITOIoXKHEIE. (a) Harmiure

BCE BO3MOXKHBIE ITOJIOXKEHUS YeTBEPTOH BepuInHbI D. (6) HalimnTe cymMMy IUTOIIAIei TTOTyIHBIINXCS
TapajyIesIoTpaMMOB.

Omeem: a)(12,6), (4,10) unu (2,0). 6) 66.
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K 3amaue 2.3

Bapuarnm 2.4. Touku A = (5,5),B = (8,6)u C = (4,9) ABJISI0TCSA TpeMs BEPIITMHAMU ITapasiiesiorpam-
Ma, HO HEU3BECTHO, KaK1e U3 HUX COCEHIE, a KaKre IMPOTUBOITOI0XKHEIE. (a) Harmiure

BCE BO3MOXKHbIE IT0JI0XKEeHUS 4eTBEPTOI BepuInHbl D. (6) HaliguTte cymMy miomiazieii mosydruBIINXCS
IapasyIesIorpaMMOB.

Omeem: a)(7,10), (1,8) um (9, 2). 6) 39.

3ajgava 3.1. ['paduk npuBeJEHHOIO KBaIPATHOTO TPEXUIIEHA TepeceKaeT OUCCEKTPUCY TEPBOI KOOp-
NVHATHOM 4eTBEPTHU B TOUKax ¢ abcuuccamu 17 u 37. HaliauTe abCcjycCy BepIIMHBI 3TOTO TPEXUJICHA.

Omeem: 26,5

Peuwienue. TIycTb IPUBEAEHHBIN KBaApATHBIN TpéxusieH paBeH f(x) = x? + bx + c. Touku nepecedeHust
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K 3amaue 2.4
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17 37
K 3amaue 3.1
C OMCCEKTPUCOH y = X 3aJJal0TCsl ypaBHEHUEM
x?+bx+c=x.
Ero xopHu paBHbI 17 u 37, mosTomy 1o Teopeme Buera 17 + 37 = 1 — b, otkyza b = —53. A6ciucca
BEpIIMHbI ITapaboJibl paBHA
b 53
—= =2 =265
2 2

Bapuarm 3.2. Tpadux nmpuBeEHHOTO KBaZPaTHOIO TPEXUIEHA IepeceKaeT OMCCEKTPHUCY TePBOii KO-
OpAVHATHOU 4eTBEPTH B TOUYKAX C abcuuccaMu 8 u 22. Haiiiure abCcMCcCy BepUIMHBI 3TOTO TPEXUIECHA.



K 3azmaue 3.2

Omeem: 14,5.

Bapuarm 3.3. Tpaduk npuBeZ€HHOTO KBaZpaTHOIO TPEXUIEHA MepeceKkaeT OMCCEKTPUCY MePBOii KO-
OpAMHATHOM YeTBEPTH B TOUKax ¢ abcrpccamu 11 u 28. HaliiuTe abcuiyccy BEpUIMHBI 3TOT0 TPEXUJIeHA.

Y
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K 3amaue 3.3

Omeem: 19, 5.

Bapuarm 3.4. Tpaduk npuBeZ€HHOTO KBaZpaTHOIO TPEXWIEHA IepeceKkaeT OMCCEKTPUCY ITePBOii KO-



OpAVHATHOU YeTBePTH B TOUKaX ¢ abcuuccaMu 14 u 30. HaliuTe abcuyiccy BEpUIMHBI 3TOI0 TPEXUICHA.
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K 3amaue 3.4

Omeem: 21,5.

3agaua 4.1. OTMeThTe HECKOJIBKO KJIETOK B 9TOM KBajipaTe 4 X 4 TakK, YTOObI HUKAKHeE JIB€ OTMeUeHHbIe
KJIETKU HEe UMeJIU 00Leid TOYKH, a CyMMa 4YHMcesl B OTMEUEHHBIX KJIeTKaxX OblIa MAKCUMaJIbHO BO3MOXK-
HOU.

16 17 18 9

15 20 19 10

14 13 12 11

K 3agaue 4.1

Omeem: 16, 18,14, 12

Peuwernue. O603Ha4MM CTOJIO1BI OyKBaMU A, B, C, D ciieBa HaIIpaBo, a CTPOKU — YucIamu 1, 2, 3,4 CHU3y
BBepX. Hanmpumep, kiietka Al cogep>xut yuciio 14, a kierka C3 — yucio 18.

B ieHTpasibHOM KBajipaTe 2 X 2 HeJIb3s1 OTMETUTh O0JIblIIe OFHOM KJIETKU: JTIOObIE /1B €r0 KJIeTKU UMe-
10T 00111yI0 TOUKY. [To3TOMYy pasbepém MOsATh CydaeB: HE OTMEUEHA HU OFHA L[eHTpabHasl KJIeTKA MU
OTMEYEeHa POBHO OJ{HA U3 YETHIPEX KIeTOK B2, C2, B3, C3.



ByzieM Taxoke MCI0b30BaTh, YTO B KAKIOM U3 YETHIPEX KBAAPATOB 2 X 2, HA KOTOpPbIE JIeJUTCS JTOCKA,
MO>XHO OTMETUTDb He 60J1ee 0JTHOH KJIETKU.

« Hu ogHa neHTpajibHasA KjeTKa He OTMedYeHa. B HIDKHeM JIeBOM KBaZipaTe MOXKHO BBIODATH
KJIETKY He OO0JIbIIIe YeM C YMCJIOM 15, B HDKHEM ITpaBoM — 12, B BepxHeM JIEBOM — 16, B BepXHEM
rpaBoM — 9. Ecsin BeIOpaHa KJjieTka A2 ¢ YMCJIoM 15, To KieTka A3 ¢ ynicIoM 16 y)ke HeZIOCTYITHa,
1 B BepXHEM JIEBOM KBaJipaTe OCTa&Tcsl BbIOpaTh He 6oJiblile 6. Torga cymma He MpeBoCXoAuT 15 +
12+ 6 + 9 = 42. Eciiu A2 He BpIOpaHa, CyMMa He peBocXoauT 14 + 12 + 16 + 9 = 51. Dta cymma
Jocturaercs Ha kjaetkax Al, C1,A3, D3.

« OT™MeueHa K1eTKka B2 ¢ ynciaoM 20. B HIDKHEM JIeBOM KBajipaTe OHA UCKJII0YaeT BCe OCTaJIbHbIE
KJIETKU. B TpEX Apyrux KBajparax HauOoJIbIINe JOCTYyIIHbIE YMCIa — COOTBETCTBEHHO 11, 6 11 9.
IToaromy cymma He nipeBocxogut 20 + 11 + 6 + 9 = 46. OHa JocTUraeTcs, HallpuMep, Ha KJIeTKax
B2,D1, B4, D3.

+ Or™MedeHa kjeTka C2 ¢ yucaoM 19. B HIDKHEM IpaBOM KBajpare 00Jibllle Heb3sl OTMETUTH
KJIETOK. B HIDKHEM JIeBOM, BEpXHEM JIEBOM U BEpXHEM IIPaBOM KBaJipaTax HauOoJIblINE JOCTYII-
Hble yncia — 15,16 u 8. Ecsiu BeiOpaTh A2 ¢ yncyioM 15, To A3 y)xe BbIOpaTh HeJb3s, U B BEPXHEM
JIEBOM KBa/ipaTe HauboJIblllee JOCTYITHOe YUCIO OyzieT 6. B 3ToM ciiydae cyMMa He ITPeBOCXOAUT
19 + 15 + 6 + 8 = 48. Eciiu A2 He BbIOpaHa, CymMMa He IpeBocxXoauT 19 + 14 + 16 + 8 = 57. OHa
JlocTUraeTcs Ha kjeTkax C2,Al, A3, D4.

+ OTmeueHa KJeTKa B3 c uuciom 17. B BepxHeM JieBOM KBajipaTe 60Jibllle HEJIb3si OTMETUTD KJle-
TOK. B HU)KHEM JiIeBOM, HMYKHEM ITPABOM U BepXHEM ITPaBOM KBa/IpaTax HAauOOJIbIITNE TOCTYITHbIE
yucia — 14, 12 1 9. 3Ha4uT, cymma He IIpeBocXoguT 17 + 14 + 12 + 9 = 52. OHa focTUraercs Ha
KJIeTkax B3,A1,C1,D3.

+ OTmeueHa kieTka C3 c unuciaom 18. B BepxHeM ITpaBOM KBajipaTe 60JIblie HEJb3sI OTMETUTD KJle-
TOK. B oCTa/IbHBIX TPEX KBaZipaTax HauOOoJIbIINE JOCTYIIHbIE unciaa — 16, 15 u 12. Eciiu BeIOpaHa
KJIeTKa A2 ¢ uuciioMm 15, To A3 y)xe BbIOpaTh HeJb3sl, U B BEPXHEM JIEBOM KBa/ipaTe Haubobliee
AocTyIHoe ynco Oyzaet 5. Torma cymma He mpeBocxoaut 18 +15+5+12 = 50. Ecsiin A2 He BbIOpa-
Ha, cyMMa He IpeBocxofut 18 + 14 + 16 + 12 = 60. OHa gocturaercd Ha xiaerkax C3,A1, A3, C1.

CpaBHUBad IATh CJIy4aeB, MOJTy4aeM HAaUOOIBIIYI0O BOSMOXKHYIO CyMMYy 60. [[Jis €€ moydeHUs1 HYy>KHO
OTMETUTD KJIETKU C YyucjaamMu 14, 18, 16 u 12.

Bapuanm 4.2.  OTMeTbTe HECKOJIBKO KJIETOK B 3TOM KBajipaTe 4 X 4 Tak, 4ToObl HUKaKHe JIBe OTMe-
YeHHbIE KJIETKH He UMeJIM 001el TOYKH, a CyMMa 4Yrcesl B OTMEYEHHBIX KJIeTKaxX Obljia MaKCUMaJIbHO
BO3MOXXHOM.

Omseem: 36, 38, 34, 32.

Bapuanm 4.3. OTMeTbTe HECKOJIbKO KJIETOK B 3TOM KBajpaTe 4 X 4 Tak, UTOObl HUKAKHE JIBE OTMe-
YyeHHbIe KJIETKH He UMeJIM 00Iei TOUYKHU, a CyMMa 4Hrcesl B OTMEYEHHBIX KJIeTKaX Obljla MAaKCUMaJTbHO
BO3MOXXHOM.

Omesem: 56, 58, 54, 52.

Bapuarm 4.4. OTMeTbTe HECKOJIBKO KJIETOK B 3TOM KBajjpaTe 4 X 4 Tak, 4TOObl HUKaKue /1B OTMe-
YeHHbIe KJIETKM He UMeJIM 0O0OLIei TOYKH, a CyMMa 41ceJl B OTMEYEHHBIX KJIeTKaxX Obljia MAaKCUMAJIbHO
BO3MOYKHOM.
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K 3agaue 4.2

51 52 53 54

50 59 60 55

49 58 57 56

48 47 46 45

K 3amaue 4.3

68 69 70 71

67 78 79 72

66 77 80 73

65 76 75 74

K 3agaue 4.4

Omseem: 76,78, 74, 72.

3ajgava 5.1. CymMa ABYX HaTypaJbHBIX YHceJs paBHa 330, UX HAaUOOIBIINI 001U e TUTeNIb PaBeH
30, a HauMeHblilee ob1Iee KpaTHOe paBHO 900. HaiiuTe 3TH yuca.

Omeem: 150 u 180.

Pewenue. ITycreuyucia paBHbI 30x 1 30y. Tak kak ux HO/I paBeH 30, yucyia X U y B3aUMHO IIPOCTHL. 111
B3aMMHO IIPOCTBIX X U Y UMEEM
HOK(30x, 30y) = 30xy,



rmosToMy xy = 900 : 30 = 30. Kpome TOro, u3 ycjaoBus o cyMMme nosy4daeM x + y = 330 : 30 = 11.

B3ayvMHO nipocTad mmapa MHOXKuUTeste yrcsa 30 ¢ cyMMou 11 — 310 ToJsIbKO 5 1 6. Ciej0BaTeIbHO, HC-
KOoMbIe yncsa paBHbI 30 - 5 = 150 u 30 - 6 = 180.

Bapuanm 5.2. CyMma JIByX HaTypaJIbHbBIX Yrcesl paBHa 144, uX HaUOOIbLIUN OGN IeJTUTETh paBeH
12, a HauMeHblIee obuiee KpaTHoe paBHO 420. Haiigure aTn yncia.

Omesem: 60 u 84.

Bapuanm 5.3. CyMMa /IByX HaTypaJIbHbIX YMceJs paBHa 162, MX HanOOJIbIIMN 001U e IUTe/Ib PaBeH
18, a HaMeHblIIee 0011Iee KpaTHOe paBHO 360. HaiiuTe 3TH yuca.

Omsem: 72 1 90.

Bapuarm 5.4. CyMma IByX HaTypaJIbHbBIX YMCeJI paBHA 275, UX HAUOOIbLINI OOIINIA IeJTUTEIb paBeH
25, a HauMeHblllee 0611lee KpaTHOe paBHO 600. HaliuTe 3T1 ynca.

Omeem: 75 u 200.

3amaua 6.1. Ha gocke 3anycanpl unciaa 1 u 1. 3a ofyH X0, pa3peniaeTcs NpubaBUTh OFHO U3 3aIU-
CaHHBIX YMCeJI K IPyIOMY, 3aMEHMB BTOPOE YMCJIO ITOJIyY€eHHON CYMMOM. 3a KaKOe HAaUMEHbIIIee YHCJI0
XO/ZIOB MOXKHO IIOJIYYUTH Ha JOCKe Itapy yuces 93 u 161?

Omseem: 11.

Pewienue. ByneM uaTu B 06paTHYI0 cTOpoHYy. ITocieAHI X0/ 0HO3HAYHO BOCCTAHABINBALTCS: 13 60JIb-
IIero YMcJia HYy)KHO BblYecTb MeHblilee. [ToaToMy J1t060§ yTh K rape (93, 161) mpu o6paTHOM Xo7ie 00s1-
3aH ITPONTHU Yepes LIeTIOUKy

(93,161) — (93, 68) — (25, 68) — (25,43) — (25, 18)
- (7,18) —» (7,11) - (7,4) — (3,4)
- (3,1) - (2,1) - (1,1).
B 1iertouke 11 nepexozioB. Ec/iv TpoYnTaTh €€ CITpaBa HaJIEBO, KAXK/IbIH MIEPEXO/] IBJISIETCS pa3peIEHHBIM

XOJIOM, TI03TOMY I1apa AeHCTBUTEIHHO TToydaercs 3a 11 xomoB. OHO3HAYHOCTH 0OPATHOTO Mepexo/ia
TOKa3bIBAET, UTO OBICTPEE ITO CJIeJIaTh HETb3S.

Bapuanm 6.2. Ha nocke 3anuicanbl yrcia 1 v 1. 3a oiuH X0/ pa3peliaeTcs IpubaBUTh OHO U3 3aIlu-
CaHHBIX YHMCeJI K [PyroMy, 3aMEHHUB BTOPOE YMCJIO TIOJIyYEHHON CyMMOI. 3a Kakoe HauMeHbIIIee Y1CJI0
XOZI0B MOXKHO IIOJIYYUTH I1apy 4yucesn 93 u 257

Omegem: 10.

Bapuanm 6.3. Ha pocke 3anrcanbl yncsa 1 v 1. 3a ofuH X071 pa3peliaeTcsi Ipu6aBUTh OHO 13 3aIu-
CaHHBIX YHCeJI K [PyroMy, 3aMEHHUB BTOPOE YMCJIO TIOJIy4€HHON CyMMOI. 3a KaKoe HauMeHbIIIee Y1CJI0
XOZI0B MOXKHO IIOJIYYUTD I1apy 4uces 43 u 687

Omeem: 9.



Bapuarm 6.4. Ha fjocke 3anucaHbl yrcia 1 v 1. 3a oUH X0/, pa3peliaeTcs IprubaBUTh OJHO U3 3allu-
CaHHBIX YHCeJI K [PyroMy, 3aMEHHUB BTOPOE YMCJIO TIOJIyYEHHON CyMMOI. 3a Kakoe HauMeHbIIIee Y1CJI0

XOZI0B MOXKHO IIOJIYYUTD I1apy uucesn 143 u 257?
Omeem: 12.

3agaua 7
Bcero 7 6annoB. Eciin He yka3aH OIUH U3 0TBETOB, TO 3 0aJia.
3agaua 7.1.

HManb1 100 KapTOYeK ¢ Yucaamu 1,2, ..., 100. s kaxxgoi napsl Kaproyek IleTs Beinucan

Ha JIOCKY UX CYMMY U pa3HOCTb. Tak Ha JIOCKe OKa3aJuch BbimrcaHbl 9900 unces1. Kakve yncia BbInuca-
HBI Ha JJ0CKe pOBHO 60 pa3?

Omeem: 78, 79.

Pewienue. PaCCMOTpI/IM YHCJI0 k Ha JOCKeE. OHO MOIJIO TOSIBUTBHCS KaK Pa3HOCTb MJIN KaK CYMMa YHCEJI
Ha ABYX PA3JINMYHbIX KaPTOYKaAX.

CHauvasa mycTb 1 < k < 99. Kak pa3zHocTsb k nostydaeTcs U3 rap KapTodek
(1,1 +k),(2,2+k), ..., (100 — k, 100).

Takux nmap 100 — k.

[TocunTaeM, CKOJIBKO pa3 k mosydaeTcs: Kak cymMa. Ecim k = 2t — 4€THoe, mapbl UMEIOT BU/
(1,2t —1),(2,2t = 2),...,(t—1,t + 1),
TO €CTb Takux nap ¢ — 1. Eciu k = 2t + 1 — He4€THOe, ITapbl UMEIOT BUJ,
(1,20),(2,2t — 1), ...,(¢t,t + 1),

TO €CTh TaKHX IIap &.
Utak, npu k = 2t 0611iee YMCII0 NOSIBJICHUI PAaBHO
(100 —-2t)+(t—1) =99 — ¢,
anpu k = 2t + 1 OHO paBHO
(99 —-2t) +t =99 —t.
Y106l YUCII0 HOIBUIIOCH POBHO 60 pa3, Hy>KHO 99 —f = 60, oTkyza t = 39. [Tomyyaem k = 78 wuim k = 79.

Ocraércst npoBepUTh yncaa k > 100. OHU He MOTYT ObITh Pa3HOCTSMU: Pa3HOCTD ABYX urcesi oT 1 10 100
He npeBocxogut 99. Eciu k > 199, 0HO He MOXET OBbITh ¥ CYMMO, IIOCKOJIbKY CyMMa /IBYX Pa3/IMYHbIX
KapTo4eK He IIpeBocxoauT 99 + 100 = 199.

[Myctph 100 < k < 199. O603HaYMM MeHbllIee YUCI0 B TTape yepe3 x. Torma 6osbliee paBHO k — X U He
npeBocxoauT 100, mosTomy x > k — 100. Kpome Toro, x < k — x, To ectb X < k/2. Takum o6paszom, y x
He 6oJiee 50 BO3MOXKHBIX 1[€JIbIX 3HAYE€HU, a 3BHAYUT, k moJIydaeTcs: Kak cymMMa He 6oJiee 50 pas.

CnenoBaTesibHO, POBHO 60 pa3 Ha JOCKE BbINIMCAHbI yKncaa 78 1 79.

Bapuanm 7.2.  Jlanbl 80 KapTO4eK € yrucaaMHu 1, 2, ..., 80. [l ka0 rapel Kaproyek IleTs Beinucan
Ha JIOCKy UX CYMMY U pa3HOCTb. Tak Ha JOCKe OKa3aJIMCh BBIITHUCAHbI 6320 ynces1. Kakue yuciia BhIIIMca-
HBI Ha JIOCKE POBHO 48 pa3?



Omeem: 62, 63.

Bapuanm 7.3.  Jlanbl 120 kKapTO4eK ¢ yucaamu 1,2, ..., 120. /lyg kaxxgoi napsl kKaprodek IleTs BbIIM-
caJl Ha JJOCKy UX CyMMY M pa3sHOCTb. Tak Ha JOCKe OKa3a/MCh BbIMUCaHbI 14280 yuces. Kakue yncia
BBIIIMCAHbBI HA JOCKE POBHO 72 pa3a?

Omeem: 94, 95.

Bapuanm 7.4.  Jlanbl 90 KapTO4eK ¢ yrucaaMu 1, 2, ..., 90. [l ka0 rapel Kaproyek IleTs Beinucasn
Ha JJOCKy UX CYMMY ¥ pa3HOCTb. Tak Ha JOCKe OKa3aIuch BoinrcaHbl 8010 ynucest. Kakue ynuciia BeiImca-
HBI Ha JIOCKE pOBHO 54 pasa?

Omeem: 70, 71.

3agaua 8.1. B BbIIYKJIOM 4eTbIPEXYrobHUKE ABCD U3BECTHO, YTO LABD = LACD = 90°. IlepneH-
IUKYJISIp K AD, IpoBeI€HHBIN U3 TOYKU B, nepecekaet otpe3ok AC B Touke K. Haiijure IUIMHY OTpe3Ka
KC,ecium AB =7, AK = 2.

Omseem: 22,5.

K pemenuro 3agauu 8.1

Pewenue. O603HauNM 4yepe3 P OCHOBaHME NTEPIIEHAUKYJIAPA, olyleHHOro u3 BHa AD. ITockonbky ZABD =
ZACD = 90°, yeTbIpEXyroabHUK ABCD BIIMCaH B OKPY>XXHOCTb ¢ iuamerpoM AD. Torna ZACB = ZADB
KaK BIIMCAaHHBIE YIVIbI, OIIMparolyecs Ha ogHy ayry. Kpome Toro,

£4PBD = 90° — 4BDA, ZABK =90° — 2PBD = «BDA = £ZACB.
CrnenoBaTesbHO, TpeyroibHUKU ABK 1 ACB nofio6HbI 110 ABYM yr/1aM. [TosTomy

AK _ AB
AB  AC’

AB? 72
= = — =245,

AC_AK_ 2



3HayuT,
KC=AC—-AK =24,5—-2=22,5.

Kommenmapuii. ATbTepHaTUBHOE PELIEHNE MOYKHO IOJIy9UTh U3 IIEMTOYKH PaBeHCTB AB? = AP - AD =
AK - AC, tie mepBoe — CBOMCTBO IIPIMOYTOJIBHOI'O TPEYroJIbHUKA ABD, a BTOpOe — CIeZiICTBUE TEOPEMBI O
MPOM3BE/IEHUM OTPE3KOB CEKYIIUX JJII OKPY>KHOCTH, OITMCAHHOU 0KOJI0 YeThIpéxyrosbHuka PKCD (oH
BITMCAH, TaK KaK CyMMa ero IPOTUBOIIOJIOXKHBIX YIJIOB paBHa 180°).

Bapuanm 8.2. B BBIIIYKJIOM Ye€TbIPEXYroJbHUKE ABCD U3BECTHO, UYTO LABD = £ACD = 90°. Ilep-
NEHIUKYISIP K AD, IpoBeAEHHBIN U3 TOYKU B, riepecekaeT orpe3ok AC B Touke K. Haiijaure 1MHY OT-
peska KC, ecniu AB = 6, AK = 2.

Omeem: 16.

Bapuanm 8.3. B BBIIIYKJIOM Ye€TbIPEXYroJbHUKE ABCD U3BECTHO, UYTO LABD = £ACD = 90°. Ilep-
MEHIUKYISIP K AD, IpoBeAEHHBIN U3 TOYKHU B, riepecekaeT orpe3ok AC B Touke K. Haiiaure 1inMHYy OT-
peska KC, eciiu AB = 8, AK = 4.

Omeem: 12.

Bapuanm 8.4. B BBIIIYKJIOM YeTbIpEXyroJbHUKEe ABCD U3BECTHO, UYTO LABD = £ACD = 90°. Ilep-
TIEHUKYJISIp K AD, IpOBeI€HHBIN U3 TOUKU B, mepecekaeT oTpe3oK AC B Touke K. Haliiure JyinHy OT-
peska KC, eciiu AB = 9, AK = 3.

Omeem: 24.



