MaremaTuka 119H1 OOibIHIIIA
Peciy6ankaibIK, OKyIIbLIAD OJIMMINAIACBIHBIH,
ekinmi (aymanapik) KezeHi (2022-2023 oKy >KbLJIbI)

10-coirvm

2Kymoie yaxomw: 2 cazam 30 munym.
Op ecen 7 ynatiea 6azaranadvl.

1. ABC ymibypsimbiaga AK Ouccekrpucachl xkyprisisiren. AB xone AC
Ty3ysepiHeH coiikecinme E xxone D (E # A, D # A) uykrenepi anbiaran. F
»xkone D nykresnepi BC' Ty3yiHe KATBICTHI Oip yKaKTa KaThIp koHe KB = BK,
CD = CK. Erep EBCD TepTOypbIIIbIHBIH UATOHAIBIAPBIHBIH KHBLIBICY
nykreci AK Ty3yinis Ooiibinaa »Karca, oga AB = AC 60oaTbIHBIH J19J1e)I-
JIeHI3.

2.

a+ (be)=b+ (c,a) =c+ (a,b)

6os1aThIHIall 6apJIbIK HATYPAJI a, b, ¢ TaOBIHBIS.
Byt xkepgieri (x,y)—  KoHe Y CaHJIAPBIHBIH €H YJIKEeH OpTakK GeJIrilii.

3. a1, aq, ..., a2 HaTypan camnap OoiceiH. Kes kenren exi a;, a; (1 < j)
camjapel yIoin a; + a;, a;a; X)oHe |a; — a;| camnapbl XKa3bLIbII AJIbIHAJIBL.
ZKas3bLIbl ajlbIHFAH CaHIAPABIH IIIHJIE eH KOl JIereH/ie KaHIa CaH Tak CaH
OO0JIATBIHBIH TAOBIHDIS.

4. Kes KeJIreH HAKTHI a,b caH aphl VIIIH KeJlecl TeHCI3IIKTI /1 1eHi3

a® + 141ab + 54766 > 5a + 1364b — 512.

Bropoii (paitonnsbrii) sTarm
Pecny6iukancKoil o1uMIuaabl MIKOJIbHUKOB
o maremaruke (2022-2023 y4ebHblil rosx)

10 xaacce

Bpemsa pabomowi: 2 waca 30 munym.
Kaotcdan szadanva ouenusaemes 6 7 barnos.

1. B tpeyronpuuke ABC nposenena ouccexkrpuca AK. Ha npsamoit AB u
AC Boibpanbl Toukn E,D(E # A,D # A) coorercBerno. OKazaioch, 4ro
touku F,D nexat o ojuy cropony ot upamoit BC'u EB = BK,CD = CK.
JlokaxkuTe, 9TO €C/M TOYKA IepecedeHus JTuaroHajeil dIeThbIpEXyroIbHIKA
EBCD nexwur na npsamoit AK to AB = AC.

2. Haiinure Bce HaTypasbibe a,b,c Takne, 9To
a+ (b)) =b+ (c,a) = c+ (a,h).

Baech (z,y)— HanOOBINU OBIIUI JIe/IUTeIb TUCEST T U Y.

3. Ilyctb aq,as, ..., a2 — HaTypaJabHble Yucaa. /laa KaxK/10if mapbl duce
a;, a; mpu ¢ < J BBLIIUCBIBAIOTCA 4uCIa a; + a;, a;a; 1 |a; — a;|. Haitaure
HanOOJIbIIIee BO3MOXKHOE 3HAUEHUE KOJMIECTBA HEUYETHBIX UMCE CPEJIU BbI-
MUCAHHBIX.

4. Jlokaxkure, 9TO JJIsi JIFOOBIX AefiCTBUTEIBLHBIX a,b CIIpaBeJIMBO HEpaBEH-

CTBO
a® + 141ab + 54766 > 5a + 1364b — 512.



Penienns u kpurepuu
OLleHUBaHUS
BTOPOro (paiiloHHOr0) 3Tana
PecniybukancKoii oJIAMIIAA b
IMKOJBHITKOB II0 MaTeMaTIKe

2022-2023 y4eOHbIA 1o/

10 xaacc

OO6me moJioXKeHns 10 TpoBepKe padoT

[IpuBeiéHHbIe KpUTEPUU OICHUBAHUS SBJIAIOTCH TPUOIU3UTEIHHBIMHA.
Yuarmuecss (Kak ¥ OPOBEPSIIOIINE), BO3MOKHO, CMOIYT HAUTH U JPYyTHe
BepHble perieHnsd. 2Kiopu nmMmeeT mpaBO BHOCUTH M3MEHEHUsS B KpHUTe-
puH, IIPOroJI0COBaB 3a HUX KOJLIETHA/IbHO. [JlaBHOE, YTOOBI BCe pabOTHI
YYaCTHUKOB OIIEHUBAJIUCH 110 OJUHAKOBBIM KPUTEPUAM.

[lepes mpoBepKoOit KIOpHU cJjieyeT BHUMATE/IHHO U3y YUTh OJIUMITUATHBIE
3aJlaHnsd, UX pelrenusd U Kpurepun. 2KemaTenbHO TPOpeaTh 3a aHus
CaMUM /11T BO3MOZKHOTO TIONCKa aJbTePHATUBHBIX PEIICHUI.

ITo okoH"YaHMHN TPOBEPKHU 00A3aTEIHHO HAJIO IIPOBOJIUTEL PAa3b0p U alesi-
JIANAIO 3aJ1a4, IPUTOM Pa300pbl KeJATEIbHO JIEIaTh JI0 Alle/IATNN 1
1pu pa3dope paccKa3blBaTh yUeHHKAM, 3a UTO CHUMAJIUCH OAJLIbI, a 3a
YTO J00ABJISIINCH. DTO 3HAUUTETHHO COKPATUTDH YUCI0 YICHUKOB YKeJla-
IOIUX TI0JIaTh Ha alleJlIIIHIo.

B 1mensix GoJiee cripaBeJIMBOI OIIEHKH YKeJIaTeJIbHO YTOOBI OJHY 3a/a-
Ty [IPOBEPsLJT OJINH YeJI0BeK (WJIH, COTIaCOBAHHO, OJlHA Ipymna). B KoH-
11e, eCJIM TTO3BOJIAET BPEMsl, TO CJIeJIyeT MEePEIPOBEPUTh NOPU30HTAIBHO
(0/IMH YeIOBEK MPOBEPsieT BCe 3aJIa9K OJHOTO MIKOJIBHUKA).

Cremyer MOMHHUTH, UTO OJIUMIIHAHAA PabOTa — 3TO HE KOHTPOJIbHAs
pabota. [Ipu oneHnBaHUE OJTUMIITMAIHBIX PAOOT, B OTJIMINE OT OICHUBA~
HHNY TUIIOBBIX 3a,ZLaHI/II71 I10 I\IaTeMaTI/IKe, He,Z[OHYCTI/IlVIO CHUMATb 6aﬂﬂbl
3a UCIpaB/ieHnsa B paboTe, 3a CIUIIKOM JJIMHHOE PEIIeHne, WIN €CIU pe-
IIIeHNe MKOJIbHIKA OTJINIaeTCd OT peIleHns, MPUBEIeHHOIO B yIeOHBIX
[IOCOOMAX.

He cnemyer ciuimmkoM cTporo Haka3bIBaTh 38 TEXHUYECKUE OMTUOKH MJIH
HEJIOCTATKU B PEIIeHUH: OIUCKU, JIEIKO YCTPAHUMbIE apudMeTHIecKue
ONIMOKM, HEIPUHIUIINAIbHBIE MOMEHTHI B XOJI€ PeIleHHs], HallpuMepy-
JaCTHUK JI0 KOHIIAa HE YIIPOCTHUJI OTBET, HE COBCEM CTPOTUIl MOPAJIOK W3-
JIOZKEHUE WA TPONYCK OYEBUIHBIX MOMEHTOB, HE BJIASAIONINAX B IIEJI0M
Ha XOJI pelleHus. B 3aBUCUMOCTU OT CEPbE3HOCTH OIMUOKHU WU HEJIO-
cTaTKa CHUMaeTcs He Oojiee 2 OAJLIIOB, B HEKOTOPBIX CUTYyaIldsAX BOOOIIE
CHUMATDb HE CJIEJIYeT.



7.

10.

BaumaresibHO TpoBepsiiiTe HACKOJIBKO COOTBETCTBYET PEIeHNe KPUTEPH-
sIM [IPOBEPKHU. B 0cOBEHHOCTH, €C/in pellleHne yIeHrKa HEIIOJIHOe U / I
aJIbTepHATUBHOE OpUINATLHOMY. BayKHO MOHATH, HACKOJIBLKO YIACTHUK
IIPOJIBUHYJICA IO KPUTEPUIM, KaKWe CiIydae UJen OH IpejjaraeT W Ka-
ke haKThbl UM TOJIyUeHbI WU JIOKa3aHbl. B aJbTepHATHBHOTO pelennst
JKeJIaTeIbHO OOCY/IUTDH PElIeHus U KPUTEPHUH JJIs 9TOIO PeIeHus KOJI-
JIETTAJIHHO.

O/1HaKO TEKCT pelteHusi, He COIePKAIIIIT TOJIE3HBIX TPOIBUKEHNUI, JT0JI-
’KeH oreHnBaThesd B () 6as110B. Basbl 3a «cTrapanne ydacTHUKa» He BbI-
CTaBJIAIOTCH, JazKe eCJIM YIaCTHUK UCIIMCAJ MHOI'O CTPAHUIL UJIN IIOCTPO-
WI «KPACHUBbIty 4epTéxK. Fcym yqacTHUK «yrajiars TpaBUIbLHBIN OTBET,
He NPUBOJIUT HUKAKUX OObICHEHUH, KAK OH €ro MOJIYYHJ, TO 3a 3TO He
cJIeJlyeT JaBaTh OAJLIOB.

Yacto Ha ommMMIIa/IaX MOYKHO BCTPETUTh TaK HA3bIBA€MblE «CUETHDHIE
pelleHusi», KOT/la YYaCTHUK IIBITACTCS PEIIUTh 3aJady «B JI00», olnupa-
sIChb TOJILKO Ha ajredpamdecKkue OIepalli, MeTOJ KOOPJUHAT, BEKTOP-
HBIII MeTOJ, TeOpeMbl KOCHHYCOB, CUHYCOB, UeBbl, MeHesass u T. II., He
MIPUMEHsIST HIKAKYIO U0, OTJMIHOTO OT TEXHUIECKOro caéra. OOBITHO
Takue perierus (ecm BoOOIIe BO3MOKHO PEIUTh TAKUM CIIOCOOOM 3a/1a-
qy) 3aHUMAaIOT MHOTO CTPAHHI[ TeKCTa. K TaKUM «CUETHBIMY DEIICHUSIM
O CJIOZKUBIIENCA MHOIOJICTHEN TPaJIUIIUAIIPUMEHACTCA CIICYIONad CXe-
Ma OICHUBAHUA:

® €CJ/IM YIaCTHUK CMOI' JOBECTU CBOE CUETHOE pemenue 0 KoHla, TO
OH IIOJIYYa€T IIOJIHbIE 7 6aJIJIOB;

® eC/I YIACTHHUK He JIOBEJ CBOE «CUETHOE» pellleHIe JI0 KOHIa (He3a-
BUCHMO HACKOJIBKO OH ITPOJIBUHYJICS) ¥ / WM JIOMYCTHJI BBIUUCIIH-
TeIbHYyI0 omubKy — 0 6aJIIoB.

Ha MaTeMaTHUIE€CKUX OJIUMIINa/JaX ITPEUMYIITECTBECHHO 3aKpPEIIn/IaCh Hau-
JIyUIIIM 00pa3oM 3apeKoMeH ioBaBIas cebd 7-0a/uibHasd TKasa. Kax-
Jlasd 3aja4a OIEHUBAETCd TEeIbIM JucjaoM 6asioB ot 0 jio 7. MTor moj-
BOJIUTCS 110 cyMMe 0aJiioB, HAOpaHHBIX y4dacTHUKOM. OCHOBHBIE ITPUH-
IIUIIBI OIIEHUBAHUS TIPUBEICHBI B Tab ule HrKe. Tabuna npuMepHasi, K
KazKJI0i 3a/jiaue cjaeayeT MOAXOJAUTh WHIMBULYAJIbHO.

IIpumepHble KpuTEpun OeHUBaHUS 3aJa4

Banabr

OTMmeTKa

IIpaBunbHOCTH (OIIMGOYHOCTD) pelIeHUsT
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[Tostnoe BepHoe perenue.

6-7

Bepnoe pemenne. merorcs nebobimme He1oue-
ThI, B 1I€JIOM HE BJIUSIONINE Ha PeIleHHe.

5-6

Permtenne B nesiom Beproe. OHAKO OHO COfEp-
KHAT psJl OMHMOOK, JIMOO HEe PACCMOTPEHHE OT-
JIETbHBIX CJIy9aeB, HO MOXKET CTaTh ITPaBUIb-
HBIM II0CJIE HEOOJIBINX WCHPABIEHUH WU J10-
IIOJIHEHU.

BepHo paceMmoTpen ofuH u3 JiByX (6oJiee CJIoxkK-
HBIi) CYIECTBEHHBIX CJIYUYaeB, WK B 3a/1a4e Th-
11a «OIEHKa -+ IpUMepP» BEPHO IOJIyYeHa OIeH-
Ka.

JlokazaHbl BCIIOMOTATEeJIbHBIE YTBEPIKJICHUS,
IIOMOTAIONINAE B PEIICHUN 3aJ1a9N.

PaccMoTpenbl oTjiesibHbIE BaXKHbIE CJIydau IIPH
OTCYTCTBHUU PelieHns (UM IPU OIMUOOTHOM Pe-
IIIEeHNUH ).

Pemenne mnesepnoe, mpoJIBUXKEHUST OTCYTCTBY-
IOT.

Pemrenne orcyrcrByer.




3amadga 10.1

B mpeyeorvruxe ABC nposedena buccexmpuca AK. Ha npamoti AB
u AC ewbparnve mowku E,D(E # AD # A) coomeemceenno. Oka-
3a.00CH, wmo mowku E.D aesxcam no odny cmopony om npamoti BC
u EB = BK,CD = CK. /lokasicume, wmo ecau mowka nepecevenus
duazonanets wemvipéxyzorvnura EBCD aescum na npamotc AK mo

AB = AC.

Pewenue.

BC' xowe C'E ty3ynepi O mykrecinge KubLibicchbiH. AK - OuccekTpuca
OOJIFaH ILIKTaH g—g = g—g = g—g = é—g KaTblHAacTapblH ajgambis. Onga BC
xone E'D mapanemns. AO 1y3yi BC xone ED KecimmainepiHid oprajapbl
apKbLIbl oTeTinin Oaiikailbik (ce6ebi ABAC, ABOC' ymbypsimrapbl coii-
kecinime AEAD, ADOE ymbypsbinrapsina ykcac). demek K uaykreci BC

Keciuicinia opracel 60sbin Tabbutaabl. Jemexk AB = AC.

[Iyctrb BC u CFE nuepecekaiorcs B Touke (. B cuiny Toro,

AK —6uccexpuca nojgyunm 4B = AC — 4B _

BK CK BE

qTo
25 . Torma BC u ED

napaJie/IbHbl. 3aMeTuM, 910 rnpsmasi AQ MPOXOIUT depe3 CepeInHbI 0TPe3-
koB BC' u ED (1.x tpeyronbuukn ABAC,ABOC 110106HbBI TpEyTOJbHIKAM
AEAD,ADOE coorsercrBenno). 3uadur Touka K u ects cepenuna BC.
Cnenosarenpao AB = AC.

HpI/IMepHaﬂ CcXeMa OolleHuBaHus#d

1. Jokazano, uro BC||DE (2 6anna).

2. TMokaszamno, aro toukn O,A u cepeaunbl orpeskoB BC' u ED nexar Ha
ojiHoOI tipsimoit (4 Gasia).

3. Orcrona moyveno, uro K cepenuna orpeska BC' (1 6asmr).



3amaua 10.2 [locraBum B Hallle ypaBHEHUE U TOJIYYUM

Hatioume sce mamypaarvnvie a,b,c maxue, 4mo dzzk + dy = deym + dz = dyzn + dz(1)

a+ (bc) =b+ (c,a) = c+ (ab). Cokparum BcE Ha d

3decv (x,y)— naubosvwul 06Ul deaumens Yuces T u y. wok by = aym 2 — yen 4o =

Orser: (a,b,c) = (dz,dz,d),(d,dx,dx),(dz,d,dx) Tae d,x 100BIE HATYpAIbHBIE
quca. z—y=uax(ym — zk):x.

Pewenue. AHaJIOrMIHO OIYyYnM, 9TO T — 219,y — X : 2.

(a,b,c) =d, (a/d,b/d) =z, (b/d,c/d) =y, (¢/d,b/d) = z Goncb. Bynan Bes orpanundenus obmuocT OyJIEM CUYUTATh, YTO T = Y = 2 =
6i3 a, b, c canmapein coiikecinme dxzk, drym, dyzn nen ana anambiz (Oyi
xepae (zk,ym) = (xm, zn) = (zk,yn) = 1).

' / ST ZyY>SyY—z:r=y==z.
Bepinren teney s, OpHbIHA, KOAMBI3

A rak kak (y,2) =110y =2=1.
dxzk + dy = deym + dz = dyzn + dx (1) [Mocrasum B (1) 1 nosryanm

Bapibirbia d-ra OeJtin TacTaiiMbl3. ck+tl=aom4lentr=ak=om=Fk=m=1

rzk+y=xym+z=yn+z = tak Kak (k,m) = 1. U3 (1) moayunm, aro n = 1. Torga (a,b,c) = (dz,dx,d)
_ rie d,r JioOble HATypaJbHbIE YUCIA.
z—y=ux(ym — zk):x

. ) : IIpumepHasi cxemMa OolleHUBaHUS
. Hdomn ocbunait © — 2:y, y — o1z ajaMbl3.

BOO z > y > z gem ana anaMels = ¢ > y > y — zix = y = 2. An 1. Ipasuisno npejicrasienst (a,b,c) uepes ux nojnl (1 6asw).
(y,2) = 1 GosrasabIKTal y = z = 1 IIbIFaJIbL.

(1) TeniKKe, OPBIHBIHA ANapbIIl KOAMbI3 2. Jokasano, aro y = z = 1 (3 Gaswr).
chtl=aom+lentar=ak=aom=Fk=m=1 3. Hokazano, uto k = m =n = 1 (3 6asna).

(k,m) = 1 Gonranupikran. (1) Tenaikren n = 1 anambs. Conna (a,b,c) = 4 IIpauibmbii orser 6e3 obocHosanns (0 GasoB).

(dz, dz, d) menrimepin amambi3, 6y xKepje d, T Ke3 KeJIeH HaTypaJsl CaHap.

[Iycts (a,b,c) = d, (a,b) = x, (b,c) = vy, (c,a) = z. Torma MoxxHO B34TH a,b,C
Kak dzzk,dxym,dyzn coorBercBenno(rme (zk,ym)=(xm,zn)=(xk,yn)=1).
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3agada 10.3

Ilyems aq, ag, . . . , Gag2a — HAMYPANLHBLE YUCAG. [AA KaotcAoT napol Y-
cen a;, aj npu i < J ewnucuearomes wucia a; + aj, a;a; u |a; — a;l.
Hatidume nauborvuwee 803MOHCHOE 3HAMEHUE KOANUMECTNEBA HEYEMHBLT
Yyucen cpeou BuiNUCAHHDIL.

a1, s, . .., Q022 CAHIAPBIMBI3IGIH, ilTiHe k Tak caH 00JIChIH, gemek 2022 —k
JKVII CaH. a;+a; KoHe |a;—a;| cangapbl Tak 60/1a151 erep 6ipeyi Ky, ekiHmrici
Tak Oosrana. Jlemek, op ochiHaail caH ap/IblH IMIHIE TaK CaHIaPIbIH CAHbI
k(2022 — k). An a;a; cambl Tak Goabl erep op caH Tak OOJIFaH[IA, JEMEK,
ochIH Tl canaap/ b immrne k(k—1) canbiMbI3 Tak 6ostaabl. Jlemek, 6apibirbt
2k(2022 — k) + k(k — 1) = 4043k — k2 = k(4043 — k) < GHOMSR
4 086 462,25. Jlemek Tak caHIap/IblH caHbl eH Kol jerenje 4 086 462 60.1aabl
KoHe Oy k = 2022 6oranjia MyMKIH.

[Iycts cpemn aq, as, . .., asge k HedeTHbIX, 3HauuT 2022 — k 9eTHBIX. 3aMe-
THM, 9TO a; + @; U |a; — aj| HedeTHbIE TOIBKO, €CJIM OJHO U3 HUX YETHOE,
a jpyroe Hedernoe. Cje0BATE/ILHO, KOJMIECTBO HEYCTHBIX CPEIU ITUX TH-
cest mo k(2022 — k). A «ucio a;a; HeYeTHOE TOJIBKO, €C/IH KaxKI0e U3 HUX
HeYeTHOEe, CJIeI0BATE/IbHO, cpenn 3Tux wucea k(k — 1) HedeTHbIX. 3HAUMT,
Beero 2k(2022 — k) + k(k — 1) = 4043k — k2 = k(4043 — k) < BHO0SR)
4 086 462,25. 3naunt HamboJbIllee KOan4decTBO HedeTHBIX 4 086 462 u 310
BO3MOKHO ecan k = 2022.
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3amaua 10.4

Loxaotcume, wmo 0asn 11061 eUcmBUMEALHBLT a,b cnpasediuso Hepa-
BEHCMNBO
a® + 141ab + 54760* > 5a + 1364b — 512.

a®+141ab+5476b* —5a—1364b+512 = a®+(141b—>5)a+(5476b* — 1364b+512)

OPHEriH a-Fa KATBICThI KB IPATTHIK YIIMYIIIE PeTiH/Ie KapacTbipaiibik. OHBIH
juckpuMuHaaTel —2023(b — 1)2 < 0 koHe a’-ToIH K03 dUIMEHT HoIeH
VIIKeH, JeMek, a2+ 141ab+5476b% > 5a+1364b—512 Ke3 KeqreH a, b caHzape!
yirin. Tenjiik Tek a = —68, b = 1 Gosrrania rana OpbIHIAIAIbI.

Paccmorpum BeipazkeHue
a®+141ab+5476b* —5a—1364b+512 = a*+(141b—5)a+(5476b% — 1364b+512)

KaK KBaJIPATHBI TpPEXUJIEH OTHOCUTEJILHO a. KEro JucKpuMHHAHT paBeH
—2023(b — 1) < 0 u koapdunuent npu a? GoJbIIE HyJIst, TO TPEXUJIEH IPH-
HUMaeT TOJbKO HeoTpulaTe/IbHble 3Hadenus, 3Hauut a> + 141ab + 54760% >
5a + 1364b — 512 npwu 1100bIX a U b. PaBeHCTBO JOCTUTAETCSA TOTAA U TOJIHKO
Torja, Korjga a = —68,0 = 1.
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