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OO6111e 10JI0>KeHn s

1) MakcnmasibHasT OIEHKA 38 KayKIyto 3ajadqy — 7 0aJlIoB.

2) 7 6aJlIoB cTAaBUTCS 3a OE3yKOPU3HEHHOE pelierne 3aj1ad; 6 6a/lJIoB 03HAYAeT, ITO
B peIleHnn JOIYIIeHa MeJjIKasl IIOrPENIHOCTb, HallpUMep, He pa300paH JacTHBIN CJIydaii,
He BJIMSIONINIT Ha pereHne. 4 wian 5 0aJJIOB 03HAYAIOT, UTO BCE HJICH, HEOOXOMMbIE
JUTSl pelieHnst HaileHbl, 3a/1ady B 11€JIOM HaJI0 CUYNTATh PENIEHHON, 0JIHAKO MPUBE/IEH-
HOe pelenre NMeeT CyIeCTBeHHbIe HeJOCTATKI, HAITPUMep, B JOKA3aTETHLCTBE KJITOUe-
BOro (pakTa MMEIOTCsI IpobeJibl, YCTPaHUMbIE HEe COBCEM OYEeBUIHBIM O0pas3oM. 2 — 3
OaJi1a CTaBUTCs, €CJIUM B PEIIeHUN 3aJladil UMEETCsI CepbE3HOoe ITPOJIBUKEHIE, OJTHAKO
JUUTsl pereHnst HeoOXOIMMBI JIONOJTHUTE/ILHbIE JIen, He YKa3aHHuble B perieHun. 1 6aJur
O3HaYaeT, YTO B PEIIeHNN MNMEeeTCsI TOJIbKO OYeHb MeJIKOe INPOJBUXKEHNe, KaK TO: 3a-
MeUeH, HO He JIOKa3aH KJI04eBoil (pakT, pa3odpaH HETPUBUAJbHBIN YaCTHBINA CJIydaii
WM IPUBEJICH (HO He 060CHOBAH) BEPHBIN OTBET, KOTOPBIN HE BIIOJIHE TpuBHaJjeH. Fe-
JII TIPUBEJIEHHBIE B PelieHnn (DAKThI, WIeH, BHIKJIAJIKI K PEIIEHUIO ABHBIM 00pa3oM He
BEJIyT, TO 3ajiada oleHnBaercsd B 0 6ajlioB, Tak»Ke KakK U B Cjaydae, KOrja pelleHue
331891 OTCYTCTBYET.

3) B ciayuae masmamsi B ofHO paboTe HECKOJIBKUX PEIICHUN OINEHUBACTCS POBHO
OJIHO peIlleHre, TO, KOTOPOe MPUHOCUT OOoJIbIe Da/IJIOB. 3a JIpyrue pelieHns O6asbl He
CHUMAIOTCsl U HE HAYUCJISTIOTCS.

4) Orenka 3a 3a/a9y He MOXKET ObITh CHIZKEHA 38 HEaKKYpPaTHBII MTOUepK, OMMOKHT
B PYCCKOM $3bIKe, UJIN sBHbIE OMUCKHU B BBIK/IaJIKAaX. TaKyKe HEJIOMyCTUMO CHUXKEHUe
0aJI/I0B 3a He YETKUIT 4epTEXK B reOMeTPUUecKoil 3aja4ue Uin Jarke 3a OTCYTCTBUE Ta-
kKoBoro. HeJyib3st TpeboBaTh ¢ y4acTHUKA OJIMMIINAJIbI, YTOOBI OH ITePEIIChIBAJ YC/IOBUE
3aJ1a4M, B TOM 4HCJIe He 00sg3aTe/IbHa KpaTKas 3alliCh YCJI0BUs T€OMETPUUIECKNX 3a,/1a4.

5) IlIkoIbHUK MMeeT MpaBo caM BIOPATH CIIOCOO PEIIeHNs TOfi WK HHOM 3a/1a4K; He
JIOIIYCKAETCS CHUKATH OIEHKY 3a TO, YTO BBIOPAHHBIN IKOJHHUKOM CIIOCOO PellleHMs
HEe caMblil JIYUIINi WK OTJIMYIAETCA OT IPEJIJIOZKEHHBIX HAMU CIIOCODOB.

6) @axkThl ¥ TEOPEMBbI MIKOJLHON TPOrpaMMbl (B TOM 4HCJIE U Te, KOTOPble MpH-
BeJIeHbl TOJIbKO B 3aJladax IIKOJbHBIX YIeOHUKOB) CJIeyeT MpPUHUMATh 0e3 JJoKas3a-
TesibeTB. [IIKOIBHUK mMeeT IpaBo 0e3 JloKa3aTe/lbCTBa HCIOJIb30BaATH JIHOObIE TaKue
hbakThI, 1ayKe ecim OHI MPOXOJSITCsT B Oostee cTapimx Kiaccax. Jlomyckaerest (Takxke
0e3 JI0Ka3aTe/IbCTB) MCIOIb30BAHIE MATEMATUICCKUX (hAKTOB, M3ydalOMuXcs Ha (a-
KyJibTaTuBax. B dacTHOCTH, O€3 OrpaHrYeHusI MOYKHO IPUMEHSITH (DOPMYJIbl aHAJINTH-
YecKO TeOMeTPHUH, MaTeMaTHIeCKOro aHa/ln3a, MPUHIUIT MaTeMaTHIeCKOi WHLYKIIIHT,
TeopeMbl Teopuu rpadoB 1 T.11.

7) Kpurepuu oreHku, npuBeiéHHbIe B IPUIAraeMbIX pelleHnsax (rab/mia B KOHIe
peIeHnsT KazK/I0il 3a/1a9n) sABIAITCS 00sA3aTeIbHBIMU U HE MOTYT ObITh H3MEHEHBI.
Oj1HaKO 9TO HE O3HAYAET, UTO BBICTABJISIEMbIE 38 3a/a9y OasIIbl 00s13aTe/IbHO JIOIZKHBI
COBHIACTD C MPUBEJAEHHLIMU B TaOJIUIE: B C/Iydae, KOIJla YKIOPU BbIpAOATHIBAET JIOMOJI-
HUTEJIbHBIE KPUTEPUN (CM. CJEYIONH MYHKT) YKIOPU MOYKET BBICTABUTDH OaJL1, KOTO-
poro B TabJuie HeT (Hampumep, B TabJmIe MpeycMOTpeHbl TobKo 0 n 7 6a/LioB, a



JKIOpH BhICTaB/IAeT b 6a1I0B). TabuIsl KpuTepreB cocTaBIeHbl TaKIM 00Pa30M, ITO
MePednc/IAI0T OT/Ie/IbHbBIE CTydan; HaKoIIenne 0aJIJIOB 3a pa3Hble IMYHKTHI He TpeTy-
CMOTPEHO.

8) B ciydae, ec/iu periieHre MKOJbHIKA TPUHIIUIHATBHO OTJIMIAETCsT OT PEIeHHi,
PEJIOYKEHHBIX MPOIPAMMHBIM KOMUTETOM, U He MOYKET OBITH TOABEICHO TIO MTpeIia-
raeMble KpUTEPHUH, ITPOBEPSIONTIE BLIPAOATHIBAIOT KPUTEPUU CAMOCTOSITE/ILHO B COOT-
BETCTBUU C ITYHKTOM 2.

9) B ciiyuae BOBHHKHOBEHUsI CIIOPHBIX CUTYAIUil [IpU TIPOBEpKe paboT OJIMMITHA-
JIbI YKIOPU BIIpaBe 00PATUTLCA 3a Pa3bICHEHUSIMUA U COBETOM K COCTaBUTE/ISAM TTaKeTa
zastanuit: ja.¢g-Mm.H. Basepuio Tpudonosuay lepananny n k.p-m.H. Hayk Cepreio Ip-
necropuay Hoxpuny (ajpec si.moursl varyag2@mail.ru, tesr. +79220350324).



MynununaJjbHbIll 3Tan Becepoccuiickoii oJimMITaIbI
NIKOJIbHUKOB II0 MaT€MaTHUKe
B 2019 — 2020 yuyebHOM romy
8 KJ1acc
Bpemas svinoanenus sadanuti — 4 waca

8.1. Odysanuuk ympom pacnyckaemcs, 3mom u cAedyowutl densv Ueemem HceAmoviMm,
na mpemuti dernb Yympom cmarosumcs beavim, a x eeuepy obaemaem. Buepa dném na
noasre 0vLro 20 orcéamuix u 14 besvir 0dysanvwuxos, a ce2o00ms — 15 orcéamovir u 11
oeavnz. CKoavko HCEAMBIT 00Y6an uKos 0vLA0 Ha nossHe nosasuepa? Ilpusedume sce
BAPUAHMDBL, OMBEMA U JOKANCUME, YMO OPY2UL HEeM.

Pentenne: Bce »kénThle oyBaHIMKHU I103aBUYepa — 3TO Oejible OJYBAHUMKU BUepa U
OeJible OJIyBaHUMKU CEro/iHs. SHAUHT, mo3aBuepa ObL1o 14 + 11 = 25 KENThIX O1yBaH-
YIKOB.

OTBeT: 25 0/lyBaHYNKOB.
ITpumeuanue: KojmuecTBo KEITHIX OJlyBAHUYUKOB BUYEpa M CErOJHS JIJIsI PEIIeHUs

3ala91 HE HYZKHO.

Pexomendauyuu no nposepxe:

ecTb B pabote OaJIIbI
Bepubiit 060cHOBaHHBIII OTBET 7 6aJsoB
OrBer 0e3 obocHoanus M.JIM #HeBepHbIit OTBET 0 baJLI0B

8.2. Vaumxa noazém c nocmoanmnol ckopocmvio 80KpYy2 Uudeposama 4acos no oKpyHc-
Hocmu npomus 4acosot cmpeaxu. Ona cmapmosana 6 12:00 ¢ ommemxu 12 wacos,
u 3axonvuaa noanovild kpye posro 6 14:00 moeo owce dna. Kaxoe epems noxasdvianu
wacol, kK020a YAUMKA 6 TO0E C80€20 DBUNCEHUSL BCMPEUAAACL C MUHYMHOT CMPENKOT?
Omeem obochytime.

Pemenue: 3a jBa daca JBUKEHUs YJINTKA ONUCAJIA HOJHBIH KPyT, MUHYTHAs CTPEJI-
Ka — JIBa MOJIHBIX KpyTa. BMecTe oHM omuca/n TpH HMOJHBIX KPyTa. SHAYUT, OJINH KPYT
VJINTKa U CTpesiKa B cymMme Tpoxoidar 3a 120 : 3 = 40 MuHYT — W 9TO €CcTh BpeMs:d
MEK/Iy UX II0CIe0BATEeIbHBIMI BCTPeYaMi. SHAUNT, BPEMsl, KOTJIa MUHYTHAs CTPeIKa,
BcTpedasach ¢ yauTkoit, aro 12:40 u 13:20.

OtBet: 12 vacos 40 munayT un 13 gacos 20 MUHYT.
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Pexomendauyuu no nposepke:

ecTh B pabote

OaJLIbI

Bepubrit 1 000CHOBaHHBIIT OTBET

7 0aJLJIoB

3aJjlaua BEPHO CBejieHa K YPaBHEHUIO UJINM CUCTeMe ypaBHEHHUi, | 5 OaJljioB
KOTOpag He pellleHa U pellieHa HEBEPHO

snadenne 12,40 nm 13,20

Haiineno, n mpoBepeHo, 9TO OHO TOJXOINUT, TOJHKO OTHO 3 GaJsiia

Bepubrit orBeT 63 000CHOBaHUsI

1 GaJut

8.3. Buympu napannensoepamma ABCD e63ssu mouky E max, ymo CE = CB.

Hyecmo F u G — cepedunvr ompeskos CD u AE coomeemcmeenno. oxascume,
ymo npamas F'G nepnenduxysapra npamoti BE.

\ D

K pemrenuio zamaqu 8.3

Pemienue: Ilycte H — cepenuna oTpes-
ka BE. Torna GH — cpejiHsisi TUHUA Tpe-
yroapanka ABE, ciepoBaresbHO,

AB_CD

H:
¢ 2 2

=(CF

u npsimeie GH, AB u C'D napaJuiejbHbl.
Torna y derwipéxyrosbauka HCF'G npo-
TuBonosoxkHbie cropoibl GH n C'F paBHbI

" ITapaJlJICJIbHBI, IIO9TOMY 3TOT qupréXYFOﬂbHMK — IIapaJijieJIorpaMM. BHa‘II/IT, IIp-

Mmasd F'G napasenbna npsmoit C'H | 1 HaMm JI0CTaTOYHO TTOKA3aTh HEPIEHTHKYISTPHOCTD

npssMbix C'H u BE. 9Ta 1epueHuKyJIgapHOCTh BBITEKAET U3 TOIO, YTO TPEyTroJIbHUK

BCFE — pasnobejipennblii, 3Ha4nT ero meanana C'H siBsieTcst TaK»Ke 1 ero BBICOTOIA.

Pexomendayuu no nposepke:

ecTb B pabote

OaJLIbI

Bepnoe jmokazaTebcTBO

7 6aJ110B

Paccmorpenbt ob6e reomeTpudeckne KOHCTPYKINE (CM. MyHKT | 5 6aJiioB
Ha 2 6aJIa), HO JIOKA3aTeILCTBO HE 3aBEPIIEHO

F'H B tpeyrosibauke BFC

PaccmoTpena ojiHa u3 JIByX reoMeTPUUECKIX KOHCTPYKITNIL: 2 baJsa
1) cpennsist munust GH B Tpeyrosibinke ABE win 2) meuana

JIrobble TeoMeTpuUecKre TIOCTPOCHUSA U PACCYKJICHN, 0 6as10B
KOTOpbIe B SIBHOM BHJIE HE BEJIYT K JIOKA3aTE/HLCTBY

8.4. Hzsecmmno, wmo abc = 1. Buvucaume cymmy

1

1

1+a+ab+1+b+bc+1+c+ca'
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Pentenne: 3amernm, 910

1 B 1 B 1 B abc bc
l+a+ab abc+a-+ab a(l+b+ be)

T a(l+b+b) 1+b+be
Anayiormano, 3aMensist 1 Ha qncyio abe, nmeem

1 B ab B ab?c B b
l+c+ca 14+a+ab 1+b+bc 1+b+bc

Torma

1 1 1 be 1 b
p— :1
1—|—a—|—ab+1—|—b—|—bc+1—|—c—|—ca 1—|—b—|—bc+1—|—b—|—bc+1—|—b—|—bc

Orser: 1.

Pexomendauyuu no nposepxe:

ecTh B pabote OaJsLIBI

Bepubiit 060CHOBAHHBII OTBET 7 6as10B

BepHblii 0TBeT MOJTy9IeH pacCMOTPEHIEM JYacTHBIX ciiydaes (B | 1 Gasun
JTFOOOM KOJTIIECTBE )
Bepusrit orBer 6e3 obocnoBanusi VIJIN nepepubiit orser WMJIM | 0 basios
aJiredpandecKne 1peobpa3oBaHmsd, K OTBETY HE NPUBOJIAIINE

8.5. 3a sasmparom mama excednesro daem Cepéoce uau 1 6ymepopod u 3 xorgemo,
uau 2 oymepbpoda u 4 xonpemor uau 3 6ymepbpoda u 5 xongem. Hepes mnecrkorvko
oneti oxazanoco, umo Cepéoca coen posno 100 6ymepbpodos. Moz au on npu smom 3a
mo otce spemsa coecmsb posho 166 xongem? Omeem obocHytime.

Penienne:

Cruoco6 1. ITpearnooxKum, 94T0 TakKoe IPOM3O0ILI0. 3aMeTHM, UTO KaxKAblil jJeHb Ilers
cbejlaeT Ha 2 KOoHdeThl 00JIbIlle, YeM OyTepOPOI0B. SHAUHUT, IIPOIECC TUTAHMIS 3aHsJI

166 — 100
poBHo ——— = 33 aud. Ho 3a 33 guga Ilers mor chects He Oostee 3 - 33 = 99

oyTepoponos. IIporuBopeune.

Crocob 2. Ilycrs x mueit Cepéxka cbemaer 1 Oyrepbpon um 3 KoHdeTwl, y jgHEH 2
OyTepbpojia u 4 KoudeTsl u z jgHEr 3 OyTepOposa m 5 KoudeT. Toryma mmeem, UTO
x + 2y + 3z = 100, a KoJIM4IeCTBO CheJeHHBIX KoHdeT paBHO 3x + 4y + 5z. Perm
crcreny { r+2y+ 3z = 100

3z +4y+ 5z = 166
BTOpOro ypaBuenus nepsoe. Ilocie cokpamenus na 2 noayauMm x + y + z = 33,

B IEJIbIX HEOTPpHUIATEJIbHbBIX YHCJIaX. Borarem us

oTkyna z = 33 — x — y. llogcraBuM HaiigeHHoe 3HaUYEHHE Z B IIepBOE ypaBHEHUE:
r+2y+3(33 —x —y) =100, To ectb —2x — y = 1. [IporuBopetne, Tak Kak B JIEBOi
YaCTH CTOUT OTPUIIATE/ILHOE UHIC/IO0, & B IPABOil — IOJIOXKUTEIbHOE. SHAUNT, CUCTEMA,
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B IIeJIbIX HEOTPHUIIATE/IbHBIX YMC/IaX PelleHuil He MMeeT, U ChecTb poBHO 166 KoHder
Cepéxka HE MOT.

ITpumeuyanue: MoxKHO TOJIYIUTH BCe pellennst CUCTEMbBL: UMU ABJISIIOTCA TPONKN BUIA
(t, =2t — 1, t + 34). [IporuBopeune OyjeT 3aKIIOYATHCS B HEBO3MOYKHOCTH OJIHOBDE-
MEHHOTO BblojHeHnd HepaBenctB t > 0u —2t — 1 > 0.

OTBeT: He mor.

Pexomendayuu no nposepke:

ecTb B pabote OaJIIbI
Bepublit 060CHOBaHHBIIT OTBET 7 6aJsIoB
YKazaHo, 9TO pasHUIla MEXKJIy ChbeJIeHHBIMU KOH(eTaMu 1 3 basuta

OyTepOpoIaMI YBEJININBACTCS POBHO Ha 2 KaxKJblil JIeHb

3ajaua BEpHO CBeJIeHA K aHAJIM3Y CHCTEMbI JIMTHEHHBIX 2 baJsuia
ypaBHEHUil, HO 9TOT aHAJNU3 He IPOBEIEH

OtBer 06e3 060CHOBaHMA MJIM MJLITIOCTPAIUsI OTBETOB 0 6as10B

KOHKDETHBIME TIPUMEpaMi (B JIEOOOM KOJIMIECTBe)

8.6. Ha nexomopom ompesre ommemuau €20 KoHyvl U mpu enympenrue mouwku. Ora-
3A.00CH, YWMO 6CE NONAPHBLE PACCNOAHUAL MEAHCIY NAMBIO OMMEYEHHDLMU MOYKAMU
PASAUYHDL U BVIPAACAIOMCA UEADM YUCAOM carmumempos. Karxosa naumenvuian 603-
MOdHCHAA dauna ompeska? Omeem obocHytime.

Pentenmne: Touek 5, nmonapHbIx paccrosinmii, ciejoBareibio, 10. Eciu Bce onn BhIpa-
JKaIOTCs 1EJIbIM TTOJ0XKUTELHBIM YNCJI0OM CAHTUMETPOB U PA3JINIHbI, CPeJil HUX €CThb
X0Tsl ObI 0JIHO, He MeHbIee 10. 3HaunT, JuinHa oTpe3ka He MeHbine 10. IlycTb ganHa
orpeska poBHo 10. Torma nomapHble paccrosHust — Bce ducsia oT 1 go 10. Cpenn Hux
ecTb JummHa 9. 3HAUNT, 00sg3aTe/IbHO OTMedeHa TOUYKa, OTCTOsAINasl Ha 1 ¢M OT OJHO-
I'o U3 KOHIIOB OTpe3Ka, IYCTh OT JIEBOI'O — CM. PUCYHOK CBEpXY, OTMeUeHHble TOUKN —
yépuble. Torja He MOTYT ObITh OTMEYEHbI TOUKH, OTCTOsIIINE Ha 1 ¢CM OT IIPABOr0 KOHIIA,

« 8 .

) |« 7 >

- : :

10

A B C . D E
e — ? [ —— * —e
‘1=.< 3 > 3 s >
< I >

K pemenwnio 3amaqu 8.6
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1 Ha 2 CM OT JIeBOTO (OHU Ha PUCYHKEe 3a4éDKHYTHI), WHAYE €CTh JBa OTPE3KU JJIN-
ael 1 em. UToObl BO3HUKITA, JIHHA 8 ¢M, HEOOXOUMO OTMeUYaTh TOUYKY, OTCTOSAIILYIO OT
IIpaBoro KoHIa Ha 2 cM. Ternepb HeJIb3s OTMEYaTh TOUKH, OTCTOSIIIE OT OTMEUYEHHBIX
Ha 1 win 2 cm (6estble ToUKN Ha pucyHke). OcTaoTest J[Be TOYKN, HO KaK/as U3 HUX
SIBJISIETCS CepeIMHON OTpe3Ka MKy KaKUMU-TO YK€ OTMEUEHHBIMI, TIO9TOMY UX OT-
METUTH TOYKE HEJIb3sI. SHAUUT, OTMETUTH HY?KHBIM 00pa30M 5 TOUYEK Ha OTPE3Ke JIJINHBI
10 HeBO3MOXKHO, U J/TNHA OTpe3Ka cTporo dosbIine 10 cM.

OTa JIMHA PABHAETC TEJOMY YHCJYy CAHTUMETPOB, TaK KaK OHa peau3yeT pac-
CTOSIHIE MEXKJTy OTMEUEHHBIMI TOUYKAMHI — KOHIIAMHU OTpe3Ka. SHAYUT, OHA HE MEHbIIIe
11 cm. IlokaxkeM HyKHOE pacIOJIOYKEHHEe OTMEYEHHBIX TOYEK Ha OTpe3Ke JIUHBbI 11.
[Iycte ormeuentble Toukn (cjeBa Hampaso) — 910 Touku A, B, C, D u E. Ilycrs
AB =1, BC =3,CD =5, DE = 2 — Bce paccTosinuisi B caHTHMeTpax (puCyHOK
cumzy). Torma AC' =4, AD =9, AE =11, BD =8, BE =10, CE =7 — Bce 10

pacCTosIHUIl pa3HbIe.

OTtBet: 11 caHTUMETPOB.

Pexomendauyuu no nposepxe:

ecTh B pabore 6aJLIIbI
Bepubrit 060cHOBaHHBII OTBET 7 6aJ10B
Jlokazano, 4To Ha oTpe3ke AAUHBI 10 OTMETUTH TOYKN 5 6aJjioB

HY?KHBIM 00pa30M HeJIb3s, HO IIpPUMepa Ha OTPe3Ke JJINHbI
11 ecm mer.

[TpuBenén mpuMep BEPHOTO PACIOJIOKEHNA TOUEK Ha OTpe3ke | 2 Oasiia
JUHBL 11, He 060CcHOBAHO, YTO HEBO3MOXKHA, jIuHa 10

Bepubrit orBeT 63 000CHOBaHUsI 1 GaJut

Hesepubie nnpumepn pacriosiozkenust Todex VJIV Beprbre 0 6asoB
PaCIIOJIOXKEHNsT TOUYEK Ha OTPe3Kax JIMHbI OoJiblieir 11 cm
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