O6111e noJIoXKeHUsI

1) MakcnmasbHast OTleHKa 38 KaxK/ Iyt 3a1ad1y — 7 6aJuioB.

2) 7 GaJiioB craBuTCs 3a 6€3yKOPU3HEHHOE pellieHne 3ajad; 6 6auioB 03HAYAET, ITO
B PEIIeHNN JIOYIIEHA MeJIKast OPEITHOCTh, HAIIPUMED, He pa300paH IacTHBII CIydaii,
He BJIMSIIONIMH Ha perienne. 4 wim 5 0a/ioB 03HAYAIOT, YTO BCE HJICH, HEOOXOAUMBIE
JUIST PEIIeHIsT HANJIEHBI, 3aJIa1y B [IEJIOM HaJI0 CUUTATH PENIEHHON, OIIHAKO PUBE/IEH-
HOE pelleHne UMeeT CyIeCTBEHHbIe HeJIOCTATKI, HAllPUMED, B JOKA3ATeIbCTBE KITI0Ue-
BOro (axkTa UMEIOTCs POOEJIb, YCTPAHUMbIE HE COBCEM OUEBUJHLIM 0OpaszoM. 2 — 3
OaJita CTABUTCSI, €CJIN B PENIeHNN 339l UMEETCs CePbE3HOE MPO/IBUKEHNE, OJIHAKO
JUJIST PEIIeHs HeOOXOIMMBI JIOTIOJTHUTE/IbHBIE UJIeH, He YKa3aHHbIC B pernieHun. 1 0asit
03HAYAET, UYTO B PEIICHUU HUMEETCSI TOJHKO OUCHb MEJIKOE MPOJIBUYKEHEE, KaK TO: 3a-
MedeH, HO He JIOKa3aH KJII4YeBoil ¢axT, pasobpaH HETPUBUAJILHBIA YacTHBIA CIIydaii
Wi NpUBeJIEH (HO He 0OOCHOBAH) BEPHBIIl OTBET, KOTOPBIH He BIIOJIHE TpuBHajeH. Fc-
JIN IpUBEJIGHHDBIE B perieHun (haKThl, UJIeH, BHIKIAJIKN K PEIICHHIO sIBHBIM 00Pa30M He
BEJyT, TO 3ajia4a oreHnBaercss B 0 OAJIJIOB, TakyKe KaK U B CJIydae, KOrja pelleHue
381491 OTCYTCTBYET.

3) B ciyuyae Hasmuns B 0jiHOII paboTe HECKOJILKUX DEIIeHUil OLUEeHUBAETCsI POBHO
OJTHO DEIIeHIe, TO, KOTOPOe MPUHOCHT O0JIbIe HAJIOB. 3a JApyrue perieHus Oajlibl He
CHUMAIOTCSI U HE HAUUCJISTIOTCS.

4) OrieHka 3a 3a/1a4y He MOXKeT ObITh CHUYKEHA 3a HEaKKyDPATHbIH MOYepK, ONHOKHI
B PYCCKOM $I3bIKE, WJI sIBHBIE ONMCKHU B BBIKJIaKax. Tak»Ke HEIOMyCTUMO CHUKEHHE
6aJ/LIoB 3a He YETKUN 4epTEXK B reOMETPUUIECKON 3a/1ade UIH JlaykKe 38 OTCYTCTBUE Ta-
KOBOro. Hejib3st TpeboBaTh ¢ yuacTHUKA OJTMMITHAJIBI, 9TOOBI OH MEPEIUCHIBAJ YCIOBHE
3a/1a41, B TOM 9HCJjIe He 00s13aTe/IbHA KpAaTKas 3aliCh YCJIOBUS T€OMETPUIECKIX 3a,1a4.

5) IIKoJILHUK MMEeT [IPABO caM BLIOPATH CIIOCOD PEeIeHns! Tofl 1/ HHOI 3aj1auu; He
JIOIIYCKAETCSI CHIZKATD OIEHKY 38 TO, YTO BBIOPAHHBIN IKOJBHUKOM CIIOCOO pereHus
He CaMblii JIyUIIii WK OTJIHIaeTcst OT MPeJJIOYKEHHBIX HaAME CIIOCOOOB.

6) @akThl 1 TEOPEMBI MIKOJIBHONH HPOrPAMMBI (B TOM 9HCJIE W T€, KOTOPbIE IpH-
BEJIEHBI TOJBKO B 33a9aX IKOJBHBIX yUeOHUKOE) CJIeJIyeT MPUHUMATL 0€3 JoKa3a-
teibeTB. IIkoNbHIK nMeeT mpaBo 6e3 J0Ka3aTebCTBa UCIOJB30BATH JIIOObIEe TaKne
akThl, JaxKe ecjim OHU TIPOXOJATCS B GoJlee crapiimx Kiaccax. Jlomyckaercs (Takxke
fe3 JIoKa3aTesbCTB) UCIOJIb30BAHINe MaTeMaTHIecKuX (hbakToB, n3yJaromuxces Ha da-
KyJbTaTHBax. B dacTHOCTH, 6€3 OrpaHUIEHNsT MOYKHO MTPUMEHSITh (DOPMYJIbl aHATHUTH-
YECKOI MeOMETPUN, MATEMATHIECKOTO aHAIIN3a, IIPUHITIIT MaTEMATHICCKON HHTYKITHT,
TeopeMbl Teopruu rpadoB U T.II.

7) Kpurepun oneHKH, IpUBEIEHHBIE B IIPUJIAraeMbIX pelleHnsax (Tabjuia B KOHIE
PelIeHns KaxK ol 3a1avu) sIBJISIIOTCS 00sI3aTe/bHBIMU 1 HE MOIYT ObITb H3MEHEHBI.
O/1HaKO 9TO HEe 03HAYAET, UTO BLICTABJISIEMbIE 3a 3a/1ady OAJLIBI 00A3aTEJILHO JIOJIKHDI
COBIIACTDH C NPUBEJIEHHBIME B TAOJINIE: B CIyUae, KOrja KIOPH BhIpabaThIBAET OO
HUTEJIbHbIe KPUTEPHHU (CM. CJICJYIONIHl IyHKT) YKIOPH MOXKET BBICTABUTH OAJLI, KOTO-
poro B Tab/muie Her (Hanpumep, B Tabiuie MpeycMOTpensl Tosibko (0 u 7 Gaios, a

JKIOpH BbICTaBJIsteT 5 GasioB). Tabiuisl KpHTepreB COCTABIEHbl TAKIM 00pa3oM, 4To
[EPEUNCISIIOT OTIEIbHBIE CIydar; HaKOIIeHne OaJIOB 3a pas3Hble MYHKTHI HE MPeLy-
CMOTPEHO.

8) B ciyuae, ecyin perieHue mMKOJbHIKA TPUHIUIHATBHO OTJIHIACTCS OT PEIICeHNI,
PEJTIOZKEHHBIX TPOIPAMMHBIM KOMHTETOM, U HE MOYKET ObITh MOJBE/ICHO MO/T IIPeJia-
raeMbie KpUTEPUH, [TPOBEPSAIONINE BLIPAOATHIBAIOT KPUTEPHU CAMOCTOSITELHO B COOT-
BETCTBUU C IIyHKTOM 2.

9) B ciydae BO3HUKHOBEHHsI CIIOPHBIX CUTYalUil [IPU [IPOBEPKE pabOT OJIUMIIHA-
JIbI KIOPH BIIpaBe 00PATUTBCS 38 PA3bACHEHUSIME H COBETOM K COCTABUTEJISIM TTAKe-
Ta 3ajanuil, T.e. K J1.¢d-m.H. Basepuio Tpudonosuuy [esasauny (agpec 9i1. modrhl
valerii.shevaldin@imm.uran.ru) u x.¢-m.H. Hayk Cepreto Dpuecropuuy Hoxpu-
Hy (ajpec si.noursl varyag2@mail.ru, res. +79220350324). Ml orBeTM Ha Bee
Bamm Borpochl.



MynununanabHblil 3Tan Beepoccuiickoil osmmMma bl
IIKOJIbHUKOB II0 MaTeMaTuKe
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10 kmacc
Bpems svinoanenus 3a0anuti — 4 4aca

10.1. Ioaoocumenvhvie wucaa a, b, ¢ makosw, wmo moura A(1l; 2) pacnoroscena
nuoice epagura napabors y = ax® + bz + c¢. Mootcno au 00HOZHAUHO YCMAHOSUMD,
KaK 9Ma MOYKA DACTIOAONCERE (BVIWE, HUNCE UAU HA) NO OMHOWEHUIO K 2padury
napaboav, y = cx’ + bx + a? Omeem obocrosama.

Pemtenue: Saverun, 9o rpadukn 00enx mapabosl IepeceKaloTes B TOUKe ¢ abCIuccoi
1, moaromy Jiiobast Touka ¢ abcruccoit 1 pacosioxKena OJIMHAKOBO O OTHOIIEHUIO K
obenM 1apabosiaM, 3HATHT, OTBET HA BOIPOC 33JIATH TTOJIOKITE/ICH.

OrBer: Moxkuo. Touka A pacrojioxkena HUKE.
Pexomendayuu no nposepre:

ecTh B pabore 0aJLIIBI
BepHbiii 1 060CHOBAHHBIN OTBET 7 6aJI0B
[TpuBeiéH npuMep, MOKA3LIBAIOIIHH, 9T0 TOUKa A MoXKeT 1 6asn

JiezKaTh HHZKe, a ITO HEe MOXKET OBLITL MHAYEe — He JO0Ka3aHo

Bepubiit orser 6e3 obocHoBamus (¢ HeBEPHBIM 0BOCHOBAHUEM ) 0 basw10B

10.2. B napaanenozpamme ABCD uszeecmmuwr yeon LA = « u duazonass BD = d.
Hyecmv M uw N — ocnosanus 6vicom, onywernnus ud sepuuns, B na npavve CD u
AD coomeememeenno. Hatidume MN .

Pemrenne: 1) 3amernM, 9T0 BEPHO PABEHCTBO
/IMBN = /ZBAD = «, Tak Kak CTOPOHBI yTJjia
M BN tuepreHuky/sipabl cropoHam yriia BAD.

B

2) PaccMoTpuM OKPY2KHOCTH € JHAMETPOM
BD =d. Touku M u N jexar Ha 3TOH OKpYZK-
HocTH, Tak Kak ZBMD = Z/BND = 90°.

3) Tlo Teopeme cHHYCOB [isi TpeyroJbHUKA

N D

K an 10.2

POHICHILO Ba et BMN nmeem S /MBN d, oTKyJa 1oJiy-
qaeM, 4ro M N = dsin a.

OtrBer: M N = dsino.

IIpumedanue: YTBep:K/ieHNe 3a/[a4il U [IPUBEIEHHOE pellleHe He 3aBUCAT OT TOrO,
JIeKaT JIN OCHOBAHUSA TEPICHANKYIAPOB Ha CTOPOHAX MapasijielorpaMMa NI UX Mpo-
JIOJIZKEHUSX.
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Pexomendayuu no nposepre:

ecTb B pabore OaJLIbI
BepHbrit 1 06ocHOBaHHBIH OTBET 7 6aJIIoB
[Tpu BepHOM XOjI€ peIlieHust IOy IeH HEeBEPHBIH OTBET M3-3a 6 6asIoB

omboK B hopMmysiax mwin B apudMeTHKe

Joxkasanbl 0ba dakra: a) YerblpéxyroJbHuK ¢ Bepiumaamu B D | 5 6ajuios
M N onucan; 6) ZM BN = «, HO pellleHIe He JIOBEJICHO JI0

oTBETa,
Hokazan ojun u3 Ghakros a) u 6) MPeUbILYIIero yHKTa 3 basa
Bepubiit orser 6e3 obocuosanus V/WUJIN pazobpatbl ciydan 1 6asn

KOHKDPETHBIX [APAJIIEIOrPAMMOB (HAIIPUMED, TIPSIMOYTOJIbHIKA)

PaccemoTpenbl HecKoJIbKO ciiydaeB pacnojioxkenus Touek N u N | olleHnBaeTcs
Ha [PMBIX, cojiepzkanux cropoubl CD u AD POBHO OJIUH
ciyyvait

JIiobb1e YTBepzKJICHU A I/I/I/IJH/I BBIKJIQJIKM, HE BeAYylIMe K DEIICHNIO | HE OI€EHUBatOTCHA

10.3. Ha docke nanucaro HECKOALKO passuMHbr deticmeumenvuux wucen. Mzsecmmo,
YMO CYMMA A0ODT MPET U3 HUT PAUUOHAALHA, 0 CYMMA 00T 08YT U3 HUT —
uppayuonasvra. Kaxoe nauboavuee KOAUUECMEO YUCEA MONCET BbMb HANUCAHO HA
docke? Omesem obocrosamao.

Pemenne: Ha6op u3 tpéx qmncern v/2, V3, —v/2 — /3, Kak J1erko IpOBEePHT, Y/I0BJIe-
TBOPSET YCJIOBHIO 3aja4un. [lokaxkeMm, 4TO Ha JOCKE He MOXKET ObITh 3alllCaHO OoJiee
TPEX UnCeJI.

[Ipe /o oK IpOTHBHOE, U IyCTh a; (1 = 1,4) — HEeKOTOpbIe YeThIpe YHUC/Ia ITOrO
Habopa. Torya uncia a;+ag+az 1 a1+ as+a4 — panuOHAJBHBI, TIOITOMY PAIHOHATIBHO
1 anesio (a1 +as+az) — (a1 +az+ag) = a3—ay. AHAJIOIIYHO JIOKA3BIBACTCS PAIIHOHAI b-
HOCTB YUCIa a3 —ag. Torga panuonaibuo 1ncio (ag—aq)+(az—as)—(ag+az+ay) = as.
TouHO TakKe IOKa3bIBAETCsl PalOHAILHOCTL BCeX duces a;. Ho Toriga cymMa JIoObIX
JIBYX U3 HUX pallioHa/IbHa, 9TO IPOTHBOPEUUT YCJIOBHUIO 3a/IadM.

OtBer: Tpu uucia.
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Pexomendavyuu no nposepre:

ecTb B pabore OaJLIbI
BepHbrit 1 060cHOBAHHBIH OTBET 7 6asIIoB
Nmeercst BepHBI IpIMep TPEX UHCeN, & B JIoKa3aTesbeTe (B 5 6aJIIoB

IIPpUHITNIIC BCpHOM) €I'0 OIITUMaJIbHOCTU NMEIOTCA HETOYHOCTHU

BepHoe JIoKa3aTesIbCTBO, UTO 4-X "nces1 ObITh He MOYKeT (IpH 3 basuia
OTCYTCTBUU IIPUMEpA Ha 3 9uc/ia)

B BepHOM (B I€JI0M) JIOKAa3aTeNbCTBE, YTO 4-X 4ices ObITh He 2 bajuia
MOZKET, UMEIOTCST HETOYHOCTH M PUMEPA Ha 3 THCJIA TOYKE HET

[Ipusenén nmpumep TPEX Uuces, HO JOKA3ZATE/ILCTBO €r0 1 6asn
OITUMAJILHOCTH OTCYTCTBYET

Bepuwiit orBer 6e3 0bocHoBaHUs (¢ HEBEPHBIM 0BOCHOBAHNEM ) 0 basw10B

JloKazaTebeTBO, UTO UUCesT MeHbie 5 (1n emg GoJIbIIero He OlleHUBaeTCA

quesa)

10.4. Touxy naockocmu ¢ koopduramamu (T; y) paspewero coedunums OmpesKom ¢
moukot, umeruumu koopouramot (X +3y; y) uiu ¢ Moukol, umeruet Koopouramaut
(z; y — 2x). Mooicno au npu maxux yerosuar coedunums aomarnot mouky A(19; 47)
u B(12; 17) 2 Omeem o6ocrosamo.

Pemenne: OueBujino, 9T0 ecjim KOOPJUHATHI HAYAJLHON TOYKU — UUCA EJIble, TO
U KOOPJIMHATHI BCEX IOC/IENYIOMNX TOYEK TakKe OyayT IesibiMu. PasHoctb abcimce
TOYEK, KOTOPbIE Pa3peIIeH0 COeANHSITh OTPe3KOM, paBHa Jinbo 3y, mbo 0 u B oboux
ciayuasix gejanted na 3. [losTomy octaTrok or mejieHus Ha 3 abCIUCC BCEX MOJIYIaeMbIX
TOUEK OJMHAKOB — 3TO €CTh MHBapHaHT 3ajaqn. (IpyruM MHBAPUAHTOM SIBJISIETCS
HEYETHOCTHL OPJMHATHI, HO PACCMOTPEHHE STOI0 UHBAPUAHTA K BEPHOMY OTBETY IIPH-
Becrn He MoxkeT.) Tak kak 19 npu gesienun Ha 3 jaér B ocrarke 1, a 12 — 0, Toukn A
n B jiomaHoit coeJIMHUTD He MOJTYUNTCS.

OtrBer: Heibs4.
Pexomendayuu no nposepke:

ectb B pabore OaJLIbI
BepHblit 060cHOBaHHBII OTBET 7 6aJIIoB
Usest paccMOTpeHust JIETMMOCTH KOOPJIMHAT TOUEK Ha 2 Gasta
dbukcnposanubie uncsia (IIpU OTCYTCTBIU PEIIEeHNs )
BepHbiii orBer 6e3 060cHOBaHUsI (¢ HEBEPHBIM 0O0OCHOBAHIEM ) 0 6am10B
OtcyTeTBre 060CHOBAHME TETIOCTH KOOPNHAT BCEX 6asLT He
paccMaTpUBAEMbIX TOYEK HOHM>KAETCS

d—1 bd—1  cd—1

+ + =d.
a+1 b+1 c+1
Hatidume 6ce 3nauenus, Komopoie MOMCEM NPUHUMATG YUCA0 d.

10.5. Ilycmo a, b, ¢ u d — HamypasvHblE YUCAG U
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Pemmenue: IIpeobpasyeM ypaBHeHIe PABHOCHILHBIM 0OPA30M:
ad—1 bd—1 ecd—1

=d
a+1 + b+1 * c+1
d+1 d+1 d+1
— d— - =d
a+1+ b+1 c+1
1 1 1
2d=(d+1
(d+1) a+1+b+1+c+1
2d 1 N 1 N 1
d+1 a+1 b+1 ec+1
2 1 N 1 N 1
d+1 a+1 b+1 ec+1
1 1 1 2
+ + + 2.

a+1 b+1 c+1 d+1
Tak Kaxk Bce mepeMeHHbIe — CyTh HATYPAJbHBIE UHC/IA, KaXK/Iasd M3 TPEX MePBBIX
Jipobeit JteBoit uactu He mpeBocxopuT 1/2. [losToMy jiist BBIOJIHEHNS paBEHCTBA HEOO-

1 1
XOJMMO YCJIOBHE > 2—3-5 = — orkyna d < 3, 1o ectb d € {1, 2, 3}. [Tokazkem,

d+1 2
9TO BCE TaKWe 3HAYeHUsT d MOXKET MPUHUMATD.

d = 3 pocruraercs npu a = b = ¢ = 1. (JIpyrux BapuaHTOB HET, YTO JIOKA3ATb
HECJIOXKHO, HO He TpedyeTcs. )

d = 2 jocruraercsi, Hanpumep, ipr ¢ = b = 1 u ¢ = 2. (Ecrb emg jBe Tpoiikn,
OJIy YaFOIIIecs] U3 IIPHBE/IGHHON ePeCTAHOBKOI 3HAUEHNIT HeN3BECTHBIX. )

d = 1 BO3HUKAET B HECKOJILKUX ciydaax. Hampuwmep, pu ¢ =6, b= 2, a = 1 wm
npu b =c =3, a = 1. A Bcero rakux ciyuaen 10.

Otser: d € {1, 2, 3}.
Pexomendayuu no nposepke:

ecTb B pabore OaJLIBI

BepHnblii 060CHOBaHHBIIT OTBET 7 6asioB
Hoxkazano, uro d < 3, HO He 000CHOBAHO, UTO BCe 3HAYEHUS U3 | 3—H OAJLIOB B
mHozkecTBa {1, 2, 3} BO3MOXKHBI 3aBUCHMOCTH OT

KOJIMYCCTBA
000CHOBAHHDBIX
3HAYEHU

ObocHOBAHHO HaiiJIeHBI BCe JOMYCTUMbIE 3HAUCHUsI /i1 d, HO He | 3 Oajuia
JIOKA3aHO, U4TO HET JPYTUX

OB6OCHOBAHHO HAIIEHBI HEKOTOPLIE (HE BCE) JOIyCTUMBIE 2 baJuia
3HAYCHUSA JJIst d

Bepubiit orBeT 63 060CHOBAHUS 1 6aJut
HoxkazaresberBa Toro, 9to d < 3 HET, HO €CTh CYIIECTBEHHbBIE +1 6asun

IIPpOABUZKEHU A B 9TOM HallpaBJICHUN
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10.6. Ha 3asode pabomarom posrno 217 owcenwun, cpedu xomopoir 17 Opronemox, a
ocmanavroe 200 — 6aondunru. Ieped Hosvim Todom 6ce onu nokpacusu c60u 6040CHL,
u Kaotcdas ud amux orcenuun Hanucanra 6 «Konmaxmes damusuu posno 200 owcen-
WuH 3066000, NO €€ MHEHUN, MOYHO ABAANWULCA OAoHOuRKaMU. TIpu smom kadcdas
u3 OPIOHEMOK YKa3aAa BEPHO BCET DAOHOUROK, G KaxHcOas OAOHOUHKA MO2AG YKA3AMD
HA K020 Y200Ho, Kpome cebs. Jlokascume, 4mo na 0CHOBAHUY IMULT JAHHHLE MONHCHO
8uLABUMD MO Kpatinet mepe 13 6a0HIUHOK.

Pemtenne: [lo yemoBuio 3ajiaun Bepubiii crincok Beex 200 ostongunok Oyjer B «Kown-
TakTe» POBHO Y 17 cOTPY/IHUIL 3aBOjIa: OPIOHETKU HAIUIIYT UMEHHO ero, a OJIOH/INHKA
ero He HAIIUIIET HUKOIJIA, TaK KAK B IIPOTUBHOM CJIydae OHa JIOJIZKHA Obl1a Obl yKa3aTh
B HEM U cebs. SHAUWT, ec/ii HEKOTOPBI CIICOK BCTpedaercst He 17 pas, a Jiroboe jpy-
roe KOJIMIECTBO, TO OH HEBEPHLIil, N €ro cocTaBmia OJoHaNHKa. YO0epémM Bee CIMCKH,
KOTOpBbIe BeTpedatorest poBao 17 pas. Ocranercs 217 — 17n criuckos. 217 — 17n > 0,
nosromy 1 < 12 (MBI IOMHUM, UTO 1 — YUCJIO HATYpaibHOe). Toraa ocTanocs He MeHee
217 — 12 - 17 = 13 cimcKoB, U Mbl BBIYHCIIIN He MeHee 13 ux aBTOPOB-OJIOHINHOK.

Pexomendayuu no nposepre:

ecTb B pabore OaJLIbI
Bepnoe jrokazarebcTBO 7 basuioB
ObocHOBAHO, YTO BEpHBI CIUCOK OJOHIMHOK BCTPEIACTCS 4 baia

poBHO B 17 cruckax (6€3 JaabHEHIIero npojiBHzKeHs)
ObocHOBAHO, UTO BEPHBI CIUCOK OJIOHJIHOK BCTPEYAETCst XOTs | 2 aJiia
6b1 17 pas (6e3 masbHEHIero mpo/[BUZKeHNs )
nmeeTcst TOTBKO nziest ONMpeesIATh OJOHINHOK, KaK aBTOPOB 1 6ann

HEBEPHDBIX CIIMCKOB

JIiobnie njen, He Beaynme K JoKa3aTe/IbCTBY HE OIICHUBAIOTCA
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