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OcHoBHoIi rocyrapcrBenHblii 3x3amed no MATEMATHUKE

IlosicHeHNs K 1EMOHCTPAIIMOHHOMY BapUAHTY
KOHTPOJILHBIX H3MEPUTEJILHbIX MATepPHAIOB
OCHOBHOTI'0 IOCy/IapCTBEHHOT0 3Kk3amMeHa 2024 roaa
no MATEMATHUKE

IIpn o3HaKOMIEHUU C IEMOHCTPAlMOHHBIM BapuaHToM 2024 r. cienyer
UMeThb B BHIY, YTO 3aJaHMS, BKIIOUEHHBIC B JIEMOHCTPALMOHHBIA BapHaHT,
HE OTpPaXkaloT BCEX D3JIEMEHTOB COAEPXKaHHsA, KOTOpble OYyIyT IpOBEpAThCS
¢ nomoipto BapuaHtToB KMUM B 2024 r. IlonHbI mnepeueHb 3JIEMEHTOB
COZIEpKaHUs, KOTOPEIE MOTYT KOHTPOJIIMPOBATHECS Ha dk3aMeHe 2024 r., mpuBenéH
B KOAU(UKATOpE MPOBEPSEMBIX TPeOOBaHMUI K pe3yabTaTaM OCBOEHHUSI OCHOBHOM
00pa3oBaTeabHONM MPOrpaMMbl OCHOBHOTO OOILIEr0 OOpa3oBaHHUS W 3JIEMEHTOB
COTEpXKAHUS IS TPOBEJACHUS OCHOBHOTO TOCYAapCTBEHHOTO  3K3aMEHa
10 MaTeMaTHKe, pa3MEIIEHHOM Ha caifre: www.fipi.ru.

B nemMoOHCTpPAaUMOHHOM BapHaHTe NpPeICTaBJeHbl KOHKpPeTHble IPUMepbI
3aJaHuii, He HCYEPNBIBAIONINE BCEro  MHOroo0pasus  BO3MOMKHBIX
(hopMyJIMPOBOK 3aJaHMIl HA KaXKI0# NO3MIMH BAPHAHTA 3K3aMeHALMOHHOM
padoThI.

Bece 3ananumsi, ucnoab3yeMmble ISl COCTABJCHHSI JK3aMeHALMOHHBIX
BAPUAHTOB, pa3MelleHb]l B OTKPbLITOM Oanke 3aganuii OI'D Ha caiire fipi.ru.

JIeMOHCTpallOHHBIA BapHaHT NpEJAHA3HAYCH JJIsI TOTrO, YTOOBI JaTh
BO3MOKHOCTh JIFOOOMY YYacTHHKY 5K3aM€Ha U IIHUPOKOH OOLIECTBEHHOCTH
COCTaBHUTH MPEICTABICHUE O CTPYKType Oyaymiedl SK3aMeHaIlMOHHON paloTHI,
KoJI4ecTBe M (hopMe 3aaHui, a Takke 00 UX yPOBHE CII0XKHOCTH.

[IpuBenénnpie KpUTEPUU OLICHUBAHUS BHITIOJHEHUS 33JJaHUN C pa3BEPHYTHIM
OTBETOM, BKIIIOUEHHBIE B JTOT BApHAHT, MO3BOJIAT COCTaBHUTH IPEICTAaBICHUE
0 TpeOOBaHMAX K MOJTHOTE M MPABIIILHOCTH 3alllCH Pa3BEPHYTOTO OTBETA.

DT CcBeleHHd JAT OyIylnMM YYacTHHKaM »JK3aMeHa BO3MOXKHOCTh
BbIPabOTaTh CTPATETHIO MOJATOTOBKH K Ca4e IK3aMEHa 110 MaTeMaTHKe.
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CITPABOYHBIE MATEPHAJIbI 11O MATEMATHKE
AJITEBPA

e dopmyna KOpHEU KBaJpaTHOIO YPaBHEHUS:

L_=bxJD

, TIe D=b*—4ac.
2a

- 2
e Ecnu KBafpaTHbIHA TPEXWIEH ax ~ +bx +¢ UMeeT ABa KOPHS X1 U X, TO
2
ax” +bx+c=a(x—x;)(x—x;);

o o 2 o
€CJIM KBaAPAaTHBIK TPEXUJICH ax + bx + ¢ umeer €INHCTBCHHBIN KOPEHb X (),
TO

ax’ +bx+c=a(x-xq)’

e Abcrucca BEpIIMHBI Tapabobl, 3a1aHHON YpaBHEHHEM ) = ax >4bx+e:
Xo=— i .
2a
o @opmyna 71 -To wieHa apudMeTHIecKoi mporpeccuu (a , ), IEPBBIA wieH
KOTOPOH paBeH d| U pa3sHOCTb paBHA d :
a,=a;+d(n-1).

o DopMyNa CyMMbI HEPBBIX 71 YIECHOB apU(METHUECKOH POrpecCuH:
(ar+a,)n

S =
! 2
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e MopMyna n-ro WwieHa TeOMETPHUECKON Tporpeccuu b ,, IEPBBIA YWieH KOTOPOi

paBeH b, a 3HAMCHATEINb PaBEH ¢

by=b-q""
e dopMmyia CyMMBbI IEPBBIX # YJICHOB F€OMETPUYECKOM MPOTPeCCUu:
(4" 1)

S =
qg-—1

n

o DOPMYJIBI COKPAIIEHHOTO YMHOKEHHS:
(a+b)’=a’+2ab+b7;
(a—b)2 —a’—2ab+b?;
a’-b? =(a-b)(a+b).
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e (CpoiicTBa apI/I(i)MeTI/I‘-IeCKOI‘O KBaApaTHOT'O KOPH:I:
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\/zzﬁ npu a=0,b>0.
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TabJuna KBaJpaToB ABy3HAYHbIX YHCeEJl

MATEMATHUKA, 9 xnacc.
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Exununnn
0 1 2 3 4 5 6 7 8 9

1 100 121 144 169 196 225 256 289 324 361

2 400 441 484 529 576 625 676 729 784 841

3 900 961 1024 1089 1156 1225 1296 1369 1444 1521
g 4 1600 1681 1764 1849 1936 2025 2116 2209 2304 2401
E 5 2500 2601 2704 2809 29016 3025 3136 3249 3364 3481
é’( 6 3600 3721 3844 3969 4096 4225 4356 4489 4624 4761

7 4900 5041 5184 5329 5476 5625 5776 5929 6084 6241

8 6400 6561 6724 6889 7056 7225 7396 7569 7744 7921

9 8100 8281 8464 8649 8836 9025 9216 9409 9604 9801

© 2024 denepanbHas ciryx0a o Hag30py B chepe 00pa3oBaHuUst i HAYKU




JlemoncTpanonHslii Bapuant OI'D 2024 r. MATEMATHKA, 9 knacc. 5/21

T'EOMETPUA

CyMMa YIJIOB BBIIYKJIOTO 71 -yroibHuKa pasHa 180°(n—2).

Cpenusist TMHUS TPEyroJdbHUKA U TPaleLuu

B MN — cp. nun. B C BC|| AD
MN || AC % MN — cp. nun.
M, N un=4C€ M y MNI4D
2 % My = BC+4D
2
A c A D

OrnucaHHas U BOMCAHHAS OKPYKHOCTHU IPaBUIBHOTO TPEYTOJIbHUKA
av3 av 3
R= 3 r=

6
S:& N h:”\/g
4 2

Hnst tpeyronbuuka ABC co cropoHamu AB=c,
AC=b, BC=a:

a b c
= = =2R
sind sinB sinC ’

o
o
Q

C TAe R —panuyc OnMCaHHON OKPYXKHOCTH.

N
>

Jnsa tpeyronsauka ABC co cropoHamu AB=c,
AC=b, BC=a:

c?=a’+b*-2abcosC.

Jnuna okpyxkHoctu C =2mr

ITnomanp kpyra S = wr’

o
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ITnowaou guzyp

[Tapamnenorpamm TpeyronsHuK
b S=ah, 5 s =ah,
S =absiny AY b S:labsiny
a a 2
Tpaneugm Pomb6

d,, d, — nuaronamu

1
S=§dld2

AN
V

[IpsiMOyTONBHBIN TPEYTOIBHUK

. a
sino=—

c
C a b
cosao =—

c

a

tga=—

b b

Teopema [Tudaropa: a Tipi=c?

.2 2
OcHoBHOE TPUTOHOMETPHUYCCKOE TOXKICCTBO: SIN 0.+ COS O = 1

HexoTopsle 3HaUueHNS TPUTOHOMETPHIECKHUX (DyHKITHI

o | rpagycer | 0° 30° 45° 60° 90° 180° | 270° | 360°
sina o | L | Y2 | 3 1 0 | -1 ] 0
2 2 2
cosa 1 ﬁ Q 1 0 -1 0 1
2 2 2
tga 0 @ 1 J3 - 0 0
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JeMOHCTPAaLIMOHHBI BADHAHT
KOHTPOJIBHBIX H3MEPUTEIbHBIX MAaTEPHATOB

OCHOBHOTO roCyJapcTBEeHHOT0 3Kk3amMeHa 2024 roxa
no MATEMATHUKE

HNHceTpykums no BbINOJHEHUIO padoThl

DK3aMeHalMOHHAas paboTa COCTOMUT M3 JBYX YacTeil, BKIIOYAIOIMUX B ceOs
25 3amanuii. Yacte 1 comepxutr 19 3amaHuii, 4acTh 2 COJEPXKHUT 6 3amaHuid
C pa3BEPHYTHIM OTBETOM.

Ha BbIMoHEHHE 3K3aMEHAMOHHONW pabOThI TIO0 MAaTEeMAaTHKE OTBOJIUTCS
3 yaca 55 muHyT (235 MHUHYT).

OtBeTHI K 3aganusaM 7 1 13 3anummre B Oank orBeToB Ne 1 B BHie OmHOM
OUQPBI, KOTOPast COOTBETCTBYET HOMEPY MPABIIBHOTO OTBETA.

Jns  ocTalbHBIX 3amaHUil 9acTM | OTBETOM SIBJISICTCS YHCIIO WU
rnocieoBaTeNIbHOCTh 1UGp. OTBET 3aNMUIINTE B MOJIE OTBETA B TEKCTE PadOTHI,
a 3areM mepeHecure B OmaHK oTBeroB Ne 1. Ecnm momyummack OOBIKHOBEHHAs
JIpoOb, OTBET 3AIUIINATE B BUJIC ICCATHIHOM.

Pewrenns 3amaHuii yacth 2 W OTBETHl K HHUM 3allMIIUTE Ha OJIaHKE
otBeToB Ne 2. 3aiaHusi MOXHO BBITOJNIHATH B JIFOOOM ToOpsiake. TeKCT 3amaHus
MIePENHCHIBATh HE HAJI0, HEOOXOIUMO TOJIBKO yKa3aTh €r0 HOMEp.

Bce OyaHKM 3amoJHSAIOTCS SPKUMH 4YEPHBIME 4YepHWIamu. Jlomyckaercs
HCIIONIb30BaHUE TEJIEBOM WM KaMWUISIPHON PYUKHU.

CHayasna BbINOJNHSNTE 3a1aHus yactu 1. Hauate coBeryeM ¢ Tex 3ajaHMi,
KOTOpBIE BBI3BIBAIOT Y Bac MeHble 3aTpyaHEHMI, 3aTeM MEpPexXoquTe K APyrum
3amaHusaM. Jliis S5KOHOMHMH BpPEMEHH IPOIyCKaiTe 3ajaHue, KOTOpoe He yaaércs
BBITIOJIHUTh CPa3y, M MepexoauTe K cienaywomemy. Ecnu y Bac ocranercs Bpems,
BbI cMOXeTe BEpHYTHCS K IPOMYIIEHHBIM 3aJaHUSM.

Ilpu  BbmmonHeHmum yacthu 1  Bce  HEOOXOAMMBbIE  BBIYMCIICHUS,
npeoOpazoBaHKsl BBIMOJNHSINUTE B YEPHOBUKE. 3allMCH B YEPHOBHUKE, a TaKiKe
B TEKCTe KOHTPOJIbHBIX U3MEPUTEIbHBIX MATEPHUAJIOB He YUYUTHIBAIOTCH NPH
OleHUBAHUM PadOTHI.

Ecin 3amanue colepKuUT PUCYHOK, TO Ha HEM HEMOCPEJICTBEHHO B TEKCTE
paboThl MOXXHO BBINIOJNHATE HeoOXxomumble Bam mocrpoeHus. PexomeHayem
BHUMATEJIHO YUTATh YCJIOBHE M MIPOBOAMUTH MPOBEPKY MOTYYSHHOTO OTBETA.

Ilpu BbImONHEHMH PabOTHl BB MOXeTe BOCHOIB30BAThCS CHPABOYHBIMH
MaTepuaniaMu, BbIJAHHBIME BMecTe ¢ BapuanToM KM, 1 TuHeHKon.

Bannel, nmonmyueHHple Bamu 3a BBIMOJHEHHBIC 3allaHUS, CYMMHUPYIOTCS.
[MocrapaiiTech BBHIIOJIHUTH KaK MOXHO OOJIbIIE 33aJaHWil M HaOpaTh HaUOOIbIIEe
KOJIMYECTBO OaLIOB.

Iocne 3aBepiieHust pabOTH MPOBEPHTE, YTOOBI OTBET HA KAXKJIOE 3a/IaHHC
B Oyiankax oTBeToB Ne 1 1 Ne 2 ObLT 3anMCaH MO MPABUIIBHBIM HOMEPOM.

Kenaem ycnexa!
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Yactp 1

Omeemamu K 3a0anuam 1-19 saenswomca uucino uiu nocie0o08amenbHOCHb
yugpp, xkomopwie cnedyem zanucamv 6 bBJIAHK OTBETOB Ne 1 cnpasa om
HOMepa cOOMmeEemcmeyuiez0 3a0anus, HaAYuHas ¢ nepeoil knemouku. Ecnu
OMmeemom A6aAEMcs NOC/1e008amenbHOCmy Yupp, mo 3anuuwiume eé 0e3
npobenoe u_opyzux _O0ONOJHUMENbHLIX cUME0.108. Kajcovlii cumeon nuwume
6 O0mOenbHOUl KlemoyKke 6 COOMEEMCMEUU ¢ NPUBCOEHHbIMU 6 OlaHKe
obpazyamu.

Ilpouumaiime enumamenvho mekcm u vitnoinume 3a0anusa 1-5.

** s0J710H

O

16, 1o ho
9 ¥ or

BOpOTA 2 M

Ha nmame  m3o0pakeHO — JIOMOXO3SHCTBO IO ajpecy:  C. ABJeeBo,
3-ii [Tonepeunsld mep., a. 13 (cTopoHa KaxIOH KJIETKM Ha IUIaHE paBHA 2 M).
YdacTok UMeeT MpSIMOYTONBHYI0 GopMy. Brle3n n Bbe3/ OCYIIECTBISIFOTCS Yyepes
€INHCTBEHHBIE BOPOTA.

IIpn BXone Ha ydyacTOK cIpaBa OT BOPOT HaxoxuTcs OaHs, a cieBa — rapax,
OTMEUYCHHBIN Ha TuiaHe uudpoii 7. [Tnomans, 3aHaTas rapaxxom, paBHa 32 KB. M.
Kunoit mom Haxomures B riryOmHe TeppuTopun. IloMrMo rapaka, XKHUJIOTO JOMa
n 0aHW, Ha y9acTKe MMeeTcs capail (I0ACOOHOE ITOMEIICHHUE), PACIIOJIOKESHHBIH
PSAIOM C rapakoM, M TEIUIUIIa, MOCTPOEHHas Ha TEPPUTOPUHM oropona (oropon
oTMeueH nugpoi 2). [lepen )KUIbIM TOMOM UMEIOTCS SI0JIOHEBBIC TIOCAIKH.

Bce nopoikku BHYTpU y4acTKa HUMEIOT IIMPUHY | M U BBIMOLICHBI TPOTyapHOH
IUTMTKOH pasMepoM ImXx1m. Mexny OaHeld W rapaxxoM HMEETCs IUIOIIAIKa

IJIOIIAbI0 64 KB. M, BBIMOIIIEHHAS TAKOM K€ IUIMTKOM.
K 1OMOXO3SHCTBY TMOJBENEHO DIICKTPUYECTBO. FIMeeTcs MaructpaibHOe
rasocHaOKeHue.
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Jis 0OBEKTOB, YKa3aHHBIX B TaONUIle, OMpEIeNUTe, KaKUMHU IdpaMu OHHU
0003Ha4YeHbl Ha IUIaHE. 3aloJIHUTE TaOJuIly, B OJaHK OTBETOB IIEPEHECHUTE
MOCIIeZIOBATEIBHOCTD YETHIPEX I P.

OOBEKTHI Kunoit nom Capatii bansa Temmumna
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X035IMH y4acTKa IJIaHUPYET YCTPOUTb B JKWIOM JOME 3HMHEE OTOIUIEHHE.
OH paccMaTpuBaeT ABa BapHaHTA: JNEKTPHUUECKOE WU ra30Boe oTomieHue. LieHsl
Ha O0OOpyIOBaHME M CTOMMOCTh €r0 YCTAaHOBKH, JaHHBIE O pacXojae rasa,
3IIEKTPO3HEPTUH U UX CTOMMOCTH JaHBI B TAOJIHIIE.

Ludpst

TpoTyapHasi IUIMTKa NpoAaéTcs B ymakoBKax mo 4 mryku. CKOJBKO YHaKOBOK
TUTATKA TTIOHaJOOHMIOCH KYIUTh, YTOOBI BBUIOXKHTH BCE JIOPOKKH M IUIOIIAJIKY
nepes rapaxxom?

OrtBerT:

Haiigure momans, KoTopyro 3aHMMaeT xuiaoi oM. OTBET naiiTe B KBaJpaTHBIX
MeTpax.

OTBeT:

Haiimute paccrosiHHMEe OT XHJIOTO JOoMa A0 Trapaxka (paccTOSHHUE MEXIY IBYMS
OJIOKANITAMK TOYKAMH 110 MPSIMOi) B METpax.

OTBeT:

© 2024 denepanbHas ciyx0a o Haa30py B chepe 00pa3oBaHuUs i HAYKU

Tpouce Cpen. pacxon
Harpesatenn raza/ CronmocTs raza /
(xotém) obopynosane cpen. moTpedi. | AIEKTPOIHEPTHH
1 MOHTaX ’ ’
MOIITHOCTh
I"a3oBoe
OTOILICHIE 24 ThIC. pYO. 18 280 pyo. 1,2 xy0. M/4 5,6 py0./ky0. M
DneKTp.
OTOILICHIE 20 ThIC. pYO. 15 000 py6. 5,6 kBT 3,8 py0./(xkBT-1)

ObmgymaB oba BapMaHTa, XO3SHH PEIIMI YCTaHOBHTh Ta30BOe 00OpPyJOBaHHUE.
Uepe3 CKONBKO YacoB  HENMPEPBIBHOH  pabOTBI  OTOIUICHHS  SKOHOMHUS
OT MWCIIOJb30BAHMSI Ta3a BMECTO OJIEKTPUYECTBA KOMIICHCHPYET pPa3HOCTb
B CTOMMOCTH YCTQHOBKH I'a30BOTI0 U JIEKTPUYECKOTO OTOIICHUS?

OTBeT:

3
14°
HECOKPAaTUMO# 0OBIKHOBEHHO! poOU. B oTBeT 3amuImmTe YHCAUTEND 3TOU APOOH.

HaﬁZ[HTe 3HAUYCHUC BBIPAKCHUS HpC)ICTaBI)Te pe3ypbTaT B BHAC

AN

OTBeT:

Ha xoopnuHaTHOH npsiMoil oTMeueHa Touka A.

\
0 A 10

W3BecTHO, YTO OHa COOTBETCTBYET OJHOMY M3 YETHIPEX YKa3aHHBIX HHXKE YHCEIL.
KaxomMy u3 umncen cooTBeTcTByeT Touka A?

181
D To 2) V37 3) 0.6 4) 4

OTBeT: D
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2
o -7 (5
Haiinure 3HaueHne BeIpakeHUs a ~(a ) mpu a=>35.

OTBeT:

2
Pemmre ypaBHeHne x~ +x—12=0.
Ecnmu ypaBHeHne mmeer 0Oojee OIHOTO KOPHS, B OTBET 3allHIINTE OOJBLINIA
13 KOpHEH.

OTBeT:

Ha Ttapenke nexar mMUpOXKKH, OJMHAKOBBIC HAa BUJA: 4 C MICOM, 8 C KamycTod
u 3 c somoxamu. Ilers Hayran BeIOMpaeT oauH MUpOxKOK. Halfaure BeposSTHOCTH
TOT0, YTO IUPOXKOK OKAXKETCS C AOJIOKaMHU.

OrtBeT:

YCTaHOBHUTE COOTBETCTBUE MEkay rpadukamMu QyHKIHA ¥ (HOpMyIaMu, KOTOPbIC
UX 3a[af0T.

I'PA®UKHN
A) WYty b) y |\ B) »t
\
\ / -
1 1 T 1
0 X T 0 X 5 x
\ 4
|
i
OOPMVJIbI
=x X _2
vy 2) »= 2 3) »= S
B Tabnme nox kaxxmpoi OyKBOH yKakKHTe COOTBETCTBYIOIINI HOMEP.
'A[B[B]
OrtserT:

© 2024 denepanbHas ciyx0a o Haa30py B chepe 00pa3oBaHuUs i HAYKU

JlemoncTpanuonnslii Bapuant OI'D 2024 r. MATEMATUKA, 9 xnacc. 12/21

UroObl mepeBecTH 3HAUYCHHWE TeMIlepaTypsl o Imkame llembcms B mIkary
@apenreiira, none3ytorcs Qopmynoit ¢, =1,8t-+32, rae t. — Temmeparypa
B rpagycax Lenscus, fp — Temmeparypa B rpagycax ®apenreiira. CKoabKuM

rpagycam 1o mkane dapeHreiita COOTBETCTBYeT —25 TpagycoB 1o mkaie Lembcms?

OrtBeT:

Vxkaxure peuI€HUEC CUCTCMbI HCPABCHCTB

x+2,650,
x+521.
Z * - Z 3 b L -
D 2.6 -4 x 3) -4 26 x
& A - /224 A -
2 —4 26 x 4) 2.6 x

OTBeT: D

Buka pemmna HauaTh JenaTh 3apsAAKy Kaxaoe yTpo. B mepBslil AeHb OHa caenana
30 mpucemaHuii, a B KaXXAbIi CIEAYIOIIMN NEHb OHA Jeiajia Ha OJHO M TO JKe
KOJIMYECTBO MpHCeNaHnii OoiblIe, 4eM B MpeablAymuil AeHb. 3a 15 mHel oHa
caenana Bcero 975 nmpucenanuil. Ckoibko npucefaHuil caenana Buka Ha msaThii
JieHb?

OTBeT:

B paBuoOenpennom tpeyromsauke ABC ¢ ocuoBanumem AC B
BHewHuit yron mpu BepumHe C pasen 123°. Haiinute
BenuuuHy yria BAC. OTBer paiite B rpagycax.

OTBeT: . A C

HaiinnTe numHYy XOpIBl OKpY>KHOCTH pamgmycoM 13, eciu
paccTosiHUEe OT LIEHTPa OKPY>KHOCTH IO XOPAbI PaBHO 5.

OrtBeT:
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7
Halizure nmomans Tpameuud, H300pakEHHOH
Ha PUCYHKE.
12
]
9 12
OrtBeT:

HaiignTe TaHTeHC OCTpOTO yIila, H300pakEHHOTO Ha PHCYHKE.

OTBeT:

Kakwue u3 cnenyromux yTBepkIeHUI BEpHbI?

1) Yepes Touky, HE JEKAUIyH0 HA NaHHOW NPAMON, MOXKHO IIPOBECTH IPAMYIO,
napajieabHy0 3TO! NPSIMOM.

2) TpeyronbHuk co cropoHamu 1, 2, 4 cymecTByer.

3) B mobom napajuienorpaMMme ecTb J1Ba PaBHBIX yTJia.

B otBere 3amumimre HOMEpa BBIOPAHHBIX YTBEPXKACHUH O€3 MPOOEoB, 3alsiThIX
Y IPYTUX JOTIOJHUTEIBHBIX CHUMBOJIOB.

OrtBeT:

He 3a0yobme nepenecmu 6ce omeemyl 6 Onank omeemog N1
6 coomeemcmeuu ¢ UHCHpPYKYUell no 6bINOJIHEHUIO DAOOnbL.

IIposepvme, umobvl Kaxcovlii omeem 0bl1 3aNUCAH 6 CHIPOKE C HOMEPOM
COOMEEMCMEYIOUL€20 3a0aHUSL.
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Yacrtb 2

Ilpu evinonnenuu 3aoanuii 20-25 ucnonvsyiime BJIAHK OTBETOB M 2.
Chauana ykaj)cume HoOMep 3A0anus, 4 3amem 3ANUWIUME €20 peuieHue
u omeem. [luwuume uémko u pazoopuueo.

Pemmre ypasrerue x = (4x—5)".

Pp160710B B 5 yacoB yTpa Ha MOTOPHOI JIOJKE OTHPABHIICS OT MPUCTAHU IPOTHUB
TEUCHHUS PEKH, 4epe3 HEKOTOpOe BpeMsi OpOCHI SIKOpb, 2 Yaca JIOBWJI pPbIOY
u BepHyJcst oOparHo B 10 wacoB ytpa Toro e nHsi. Ha kakoe paccrosHue
OT TpPUCTAaHH OH OTIUIBUI, €CIM CKOPOCTh TEUCHHS pPEKM paBHa 2 KM/d,
a cOOCTBEHHAsl CKOPOCTB JIOAKH paBHa 6 KM/4?

x*—13x7 +36
(x=3)(x+2)

3HAUEHUSIX ¢ MpsIMasi Y =C UMeeT ¢ TpaikoM POBHO OJHY OOLIYIO TOUKY.

IMoctpoiite rpaduk QyHKIUH Y = U OmIpelenuTe, NMPU KaKux

B mpsimoyromneHoM Tpeyronbuuke ABC ¢ mpsimbiM yriaom C HW3BECTHBI KATETHI:
AC=6, BC=8. Haiinute meauany CK 3TOro TpEyroJbHHKA.

B napannenorpamme ABCD Touka E — cepeanHa cTOpoHBl AB. W3BecTHO, 4TO
EC=ED. Jlokaxxure, 4TO JaHHBIA MapauIeIorpaMM — MPSIMOYTOJIbHUK.

OcnoBanne AC paHOOeapennoro Tpeyronbuuka ABC paBuo 12. OKpyKHOCTH
paarycoM 8 ¢ IEHTPOM BHE STOTO TPEYTOJIbHUKA KACAETCs MPOIODKCHUM GOKOBBIX
CTOpPOH TPEyrojibHUKA U Kacaercst ocHoBanus AC. HalinuTe paguyc OKpy»KHOCTH,
BITUCAHHOM B TpeyroipHuk ABC.

Ilposepvme, umoovl Kadxcovlii omeem Obll 3aANUCAH PAOOM C HOMEPOM
COOMEEMCMEYIoue20 3a0anusi.
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CucremMa oOlleHHBAHUS YK3aMEeHALMOHHOI padoThl N0 MaTeMaTHKe

Yacrp 1

3a mpaBWIBHBI OTBET Ha Kaxkaoe W3 3agaHuii 1-19 craBurcs 1 Oamm

HOpH,I[OK 3alnucu III/I(i)p B OTBCTC HaA 3alaHUC 19 3HaYeHHS HE UMECT.

Homep 3aganusa | IIpaBuibHbIi 0TBeT
1 3461
2 23
3 68
4 10
5 500
6 13
7 2
8 125
9 3
10 0,2
11 132
12 -13
13 2
14 50
15 57
16 24
17 168
18 2
19 13
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Kpurepuu onieHMBaHUsI BbINOJIHEHNS 3a1aHUI ¢ Pa3BEPHYTHIM 0TBETOM
Yacrtb 2

OOmue TpeOOBaHWS K BEHITOJHCHHIO 3aJaHUN C Pa3BEPHYTHIM OTBETOM:
pelIeHre JOMKHO OBITh MAaTEMaTHYECKH IPAMOTHBIM, NOJIHBIM; U3 HETO JOIKEH
OBITH TOHATEH XOJ pPacCyXIeHMil sk3aMeHyeMmoro. MeToanl pemlenusi, ¢popmbl
ero 3amucu U ¢QoOpMbI 3alHMCH OTBeTa MOryT ObITh pa3HbIMHM. IlonHoTa
1 000CHOBAHHOCTh PACCYXJCHUH OLIEHWBAIOTCS HE3aBUCHMO OT BBIOPaHHOTO
MeTofa pemieHus. [Ipu 3TOM OlleHHBaeTCs MPOJBIKEHHE yJacTHHKA 3K3aMEHa B
PELLICHNY 3a/1a4U, 8 He HEJOUYETH] 10 CPABHEHUIO C «ITAJOHHBIMY» PEILICHUEM.

JkcHepThl  NMPOBePSOT  TOJbLKO  MaTeMaTHYecKoe  CoJep:KaHHe
NPEACTABICHHOI0 PelleHUs], 2 0COOCHHOCTH 3alIMCH He YYUThIBAIOT.

IMpy BBIMONHEHWH 3aJaHUS MOTYT HCIONB30BaThCs 0e3 JOKa3aTeIbCTBA
U CCBUIOK JIOOBIE MaTeMaTH4ecKue (hakThl, coJepKalmiuecs B YYEOHHKax,
BXOJAIIUX B (heliepalibHbIIl epeueHb YUCOHUKOB, JOMYILEHHBIX K HCIIOIb30BAHUIO
IpU peaan3aluu UMEIOIUX TOCyJapCTBEHHYIO aKKpeIUTaluio 00pa3oBaTesIbHBIX
MIPOTrpaMM OCHOBHOTO 00IIEero 00pa3oBaHMUsL.

Pemmre ypasrenue x = (4x—-5)°.

Pemrenue.
HcxoaHoe ypaBHEHHE TIPUBOIUTCS K BUAY:

(x2—4x+5)(x2+4x—5):0.

2 .
Vpasrenne x~ —4x+5=0 He UMeeT KOpHEH.

2
VYpapuenue x~ +4x—5=0 umeer kopHu —5 u 1.

OtBeT: —5; 1.

Kpurtepun oueHuBaHus BBINOJTHEHUS 3aaHUsI Banasl
OO60CHOBAHHO MMOJIY4Y€H BEPHBI OTBET 2
Pemenne moBeseHo 10 KOHIA, HO AOMyIeHa apudmMeTnyeckas OmmnokKa, 1
¢ €€ y4éToM JajbHEHIINe MIard BBIIOIHEHBI BEPHO
Pemienrie He COOTBETCTBYET HH OJHOMY M3 KPUTEPHEB, MEPEUHCICHHBIX 0
BBIIIIE

Maxkcumanvrolii 6ann 2
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Pr160iOB B 5 4acoB yTpa Ha MOTOPHOH JIOAKE OTIPABHJICS OT MPUCTAHU MPOTUB
TEUYEeHHUs] PEKH, 4Yepe3 HEKOTOpoe BpeMs OpOCHI SKOpb, 2 dYaca JIOBWJ PHIOY
n BepHyJcs obOpaTHo B 10 wacoB yrpa Toro ke nHiS. Ha kakoe paccrosHue
OT TMPUCTAaHH OH OTIUIBLI, ©€CIIM CKOPOCTh pEeKH paBHA 2  KM/4,
a COOCTBEHHAsl CKOPOCTB JIOAKH paBHa 6 KM/4?

Pemenue.

ITycTth MckoMoOe paccTosiHUE paBHO X KM. CKOPOCTB JIOJKH IPH ABUKEHUHU IPOTUB
TEYCHHUS paBHA 4 KM/4, MPH JBWKCHUU 10 TEUCHHIO paBHa 8 kM/4. Bpews,
3a KOTOpOE€ JIOJKAa MOIUIBIBET OT MECTa OTHpAaBICHUs OO MecTa Ha3HaYeHUs

X X
U 00paTHO, paBHO [4 +8j vaca. W3 ycnoBus 3aaud CIEOyeT, 4TO 3TO BpeMs

paBHO 3 yacam. COCTaBHM ypaBHEHHE: % +X_3.

x
8
PemB ypaBHeHHE, MTOTY4YUM X = 8.

OTBeT: 8 KM.

KpuTepuy oueHnBaHUs BLINOJTHEHUS 32 aHUST Bannbl
Xo[ pellleHus 3a1a4k BEPHEI, IOTy4eH BEPHBI OTBET 2
XoJ pelIeHUs BEPHBIA, BCE €ro INard HPHUCYTCTBYIOT, HO JAOIYyLIEHA 1
apupmeTnyeckas omuoKa
PelleHre He COOTBETCTBYET HU OJHOMY M3 KPUTEPHEB, NEPEUHMCIECHHBIX 0
BBIIIIE
Maxcumansruiii 6ann 2
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x*—13x7 +36
(x=3)(x+2)
3HAYCHHSIX ¢ TpsAMas y=cC UMEET C TpaQ)IKOM POBHO O/IHY OOIIYIO TOUKY.

IMoctpoiite rpaduk QyHKIHH Y = U OIpeleNuTe, NpHU KaKhX

Pemienue.
Paznoxxum uncnurens qpodu Ha MHOKUTEINN:

it =132 436 = (27 - 4)(x7 = 9) = (x=2)(x+2)(x=3)(x+3).

Ipu x#—2 u x#3 QyHKIKA TPUHAMAET BHUI;

2 .
y=x"+x—-6; e€ rpapuk — mapaboya, u3 y=6 \ y |
KOTOpO# BBIKOJIOTHI ToukH (—2;—4) u (3;6). ;
[IpsimMas y=c uMeeT ¢ rpaguKOM POBHO OJHY y Y ar—6
o0mryro TOYKy 00 TOraa, Korga MpOXOIHT |
yepe3 BEpUIMHY apabolbl, THO0 TOra, Koraa ' 1 |
nepecekaeT Mapaboiy B JBYX TOYKaX, OfHA -20/1/3 x
U3 KOTOPBIX BBIKOJOTas. Bepuimna mapaGoisi " :
umeet KoopauHats! (—0,5;—6,25). ‘
[Mostomy c=—6,25, c=—4 unu c=6. y=-16,25 \
Ortset: ¢=—6,25, c=—4, c=6.

KpuTtepun oueHHBAHUS BbINOJHEHHS 321aHHS Bajuibl
I'paduk MOCTpOEH BEPHO, BEPHO HANICHBI HCKOMBIE 3HAYEHHS 2
napamerpa
I'paduk MOCTPOEH BEPHO, HO MCKOMBIE 3HAYCHMS TapaMeTpa HailleHbI 1
HEBEPHO UM He HalleHbl
Pelnenue He COOTBETCTBYET HH OJHOMY U3 KPHUTEPHEB, NEPEUHCIECHHBIX 0
BBIIIE

Maxcumanvuwiti 6ain 2
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B npsamoyroipHoM TpeyronbHuke ABC ¢ mpsiMbiM yriioM C HM3BECTHBI KaTEThI:
AC=6, BC=8. Haiigure mequany CK 3TOro TpeyrojibHHUKA.

Pemenmue. c
1 1., 2 2
CK=—AB=—-NVAC™ +BC" =
2 2
1
:Ex/36+64 =5.
Ortger: 5.
A K B
Kputepun oueHMBaHUS BHINOJTHEHHUS 3aJaHUS Banast
Xon pelieHUs BEpHBIN, BCE €ro IIard BBIIOJHEHbI PAaBUIIBHO, [IOJIyUYeH 2
BEpHBII OTBET
Xox pemieHUs] BEpHBIN, BCE €ro IIard BHIIIOJIHEHbI MPaBUIIBHO, HO JaHbI 1
HETIOJIHBIC OOBSICHEHUSI, WK JTOMYIICHA OJIHA BBIYUCIATEIbHAS ONIHOKA
Pemiennie He COOTBETCTBYET HU OZHOMY M3 KPHTEPUEB, MMEPEUHCICHHBIX 0
BBIIIIE
MaxkcumanvHuiii bann 2

B napamnenorpamme ABCD Touka E — cepeauHa cTopoHbl AB. W3BecTHO, 4TO
EC=ED. JloxaxuTre, 4TO TaHHBIN MApaLIEIOrPAMM — IIPSMOYTOJIbHUK.

JloKazaTesbCTBO. B C
Tpeyronsauku BEC u AED paBHBI 110 TPEM CTOPOHAM.
3nauut, yriasl CBE u DAE paBHbl. Tak kak ux cymma E)

paBua  180°, To yrmer paBHel  90°.  Taxkoi

NapajuiejIorpaMM — IpsMOYIOJIbHHUK. A D

KpnTepm[ OLICHUBAHHUSA BBINOJIHCHUSA 3aJaHUA

Jloka3aTenbCTBO BEpHOE, BCE IIard 00OCHOBAHBI 2

Jloka3aTenbCTBO B LIEJIOM BEPHOE, HO COJEPKUT HETOYHOCTH 1

Pemenue He COOTBECTCTBYCT HU OJHOMY U3 KPUTCPHUCB, NCPCUUCICHHBIX 0
BBIIIC

Maxcumanvroiil 6aun 2
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OcuoBanne AC paBHOOenpeHHOro TpeyrombHnka ABC paBHO 12. OKpyXHOCTB
paanycoM 8 ¢ IIEHTPOM BHE 3TOTO TPEYTrOJIbHHUKA KACaeTCsl MPOJOIKEHHH OOKOBBIX
CTOpPOH TPEYrolibHUKa U KacaeTcs ocHoBaHus AC. Haiiqure paguyc okpy»HOCTH,
BIIMCAHHOH B TpeyroiabHUuK ABC.

Pemenmue.
I[lyctb O — 1EHTp JaHHOW OKPYXHOCTH,
a ( — TICHTP OKPYXHOCTH, BIIMCAaHHOW

C
B TpeyrosnbHuk ABC. 4
Touka xacanust M okpyxHocreit nemut AC M 0
HOTONaM. ‘(
2
A

Jlyun AQ u AO — OUCCEKTPHCHI CMEXKHBIX
OAQ npsmoit. B

yrijos, 3HA4YMT, yrona

U3 mnpsmoyronmsHOro Tpeyrombuuka OAQ monydwaem: AM®=MQ-MO.
CrietoBaTebHO,
2
AM™ _9
OM=—"—r-=2=45
oM 2
Ortser: 4,5.
KpuTepun oneHuBaHus BbINOJIHEHUS 3alaHNUsA Bauibl
Xon pelieHys BEPHBIH, IOIY4YEH BEPHBII OTBET 2
Xon pelleHHs BEpHBIH, BCE €ro ILIard MPUCYTCTBYIOT, HO AOIyIIEHA 1
apudmeTnIecKas ommoKa
Pemenne He COOTBETCTBYET HH OJHOMY M3 KPUTEPHUEB, HEPEUHCICHHBIX 0
BBIIIIE
Maxcumansuoiti 6ann 2
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B cootBerctBuu ¢ IlopsaxoM NpoBeleHUS TOCYNapCTBEHHOW HTOrOBOM
aTTeCTallMy MO 0Opa30BaTeIbHBIM MIPOTPaMMaM OCHOBHOTO OOIIEro 00pa3oBaHUs
(mpuka3z Munnpocsemenus Poccun u Pocodpranzopa ot 04.04.2023 Ne 232/551,
3apeructpupoBad Munroctom Poccun 12.05.2023 Ne 73292)

«72. TIIpoBepka 3K3aMEHALIMOHHBIX Pa0OT BKIIIOYAET B ceOsi:

1)  mpoBepKy W OICHWBaHHE MPEAMETHBHIMH KOMHCCHSIMH Pa3BEPHYTHIX
OTBETOB (B TOM uHciie YCTHBIX) Ha 3ananusi KM B cooTBeTCTBUU C KpUTEPUIMU
OLIGHMBAHUS 10 COOTBETCTBYIOIIEMY Y4eOHOMY IpeIMETy, pa3paboTKa KOTOPBIX
Opra”Hu3yeTCs Poco6pHa,u30p0M1 <...>

ITo pe3ynpTaTram nepBoil ¥ BTOPOHl MPOBEPOK HKCIEPTHI HE3aBUCUMO APYT OT
JIpyTa BBICTABIISIFOT MEPBUYHBIC OAUTBI 32 KaXKIbIA Pa3BEPHYTHIN OTBET HA 3aJaHUS
KUM. <...>

B ciyyae CyIIecTBEHHOrO pacxXOXKAEHHs B IEPBHYHBIX Oaax,
BBICTABJICHHBIX  JBYMS  OKCIEPTaMH, Ha3Ha4aeTcs  TPEThs  IPOBEpKa.
CylecTBEHHOE PacXOoxXIE€HUE B IEPBUYHBIX OajlaX ONpENeNIeHO B KPUTEPHUIX
OLIGHMBAHUS MO0 COOTBETCTBYIOIIEMY Y4eOHOMY IpeIMeTy, pa3paboTKa KOTOPBIX
opranuzyetcst PocoOpHaa30poMm.

Tpetnii dKcrepT HazHa4yaeTcs MO COIVIACOBAHUIO C IIpeAcenaTesieM
NPEeIMETHON KOMHCCMM W3 4YHCIa 3KCIEPTOB, paHee He NPOBEPSBLIMX
9K3aMEHAIHOHHYO paboTy.

TpeTbeMy 3KCIepTy MPEIOCTaBISETCS WHPOPMAIHS O MEPBUYHBIX Oaiax,
BBICTaBJICHHBIX JKCIIEPTaMH, paHee MPOBEPSABIINMH IK3aMEHAIMOHHYIO paboTy».

Cy1ecTBEeHHBIMH CUUTAIOTCS CIIEAYIOIINE PACXOXKICHHUS.

1. Pacxoxpenme B 0Oamiax, BBICTABICHHBIX JABYMsI OKCIIEpTaMH 3a
BBINOJTHEHUE JII000T0 M3 3amanuii 20-25, cocraBiser 2 Oamna. B atom ciydae
TPETU# OSKCIEepT TPOBEpsieT OTBETHl Ha 3aJaHus, KOTOpPbIe BBI3BAIU CTOJb
CYLIECTBEHHOE PACXOKICHUE.

2. PacxoxaeHuss MexAy CyMMamd OalUIOB, BBICTABICHHBIX JBYMS
9KCTIEpPTaMH 3a BBINMONHEHWE 3amaHmii 20-25, coctaBiser 4 wiam Ooxee Oaia.
B sTOM cityuae TpeTHii SKcriepT IpoBepseT OTBETHI Ha Bee 3aganus 20-25.

3. PacxoxxaeHue B pe3ylpTaTax OIEHUBAHUS ABYMS DKCIIEPTAMH OTBETA Ha
onHO W3 3ajaHuit 20-25 3akimoyaercs B TOM, YTO OJUH JKCIHEpPT yKaszajl Ha
OTCYTCTBHE OTBETa Ha 33aJaHHE B K3aMCHAIIMOHHOW paboTe, a JAPYrod 3KCHepT
BBICTAaBMJI 32 BBIMIOJIHEHUE ITOTO 3aJ]aHKs HEeHYJIeBOi Oat. B aToM ciyvae Tpetuit
9KCTIEPT MPOBEPSET TOIBKO OTBETHI HA 3aJaHUsI, KOTOPbIE OBLIM OLIEHEHBI CO CTOJh
CYIIECTBEHHBIM pacxokjaeHneM. CHTyaliu, B KOTOPBIX OJJMH SKCIEPT yKa3al Ha
OTCYTCTBHE OTBETa B HK3aMEHAIIMOHHOW paboTe, a BTOPOH HKCIEPT BBHICTABHI
HyJeBOi ©Oani 3a BBIIOJHEHHE OJTOrO 3aJaHus, HE SBISIOTCS CUTYalHsIMHU
CYIIECTBEHHOTO PACXOKACHUS B OLICHIUBAHUM.

" Yacrs 14 craren 59 OenepanpHoro 3akoHa or 29.12.2012 Ne 273-03 «O6 obpasoBanuu B Poccuiickoit
Denepanyn».
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«YTBEPXIAIO» «COI''TACOBAHO»
IIpencenarens
ﬁ/uH'CTmyT HayuHno-meToanyeckoro coBera
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I'ocynapcTBeHHasi HTOrOBasi aTTecTALUSA 10 00pa30BaTeIbHBIM POrPaMMaM
OCHOBHOTO 00111ero 06pa3oBanus B popme
OCHOBHOI0 roCcy1apcTBEeHHOro 3k3amena (OI'9)

Koaudukarop
MIPOBEPSEMbIX TPEeOOBAaHHH K pe3yIbTaTaM OCBOCHHS OCHOBHOM 00pa30BaTeIbHON
HPOTpaMMBbI OCHOBHOT'O 00111er0o 00pa3oBaHMs U 3JIEMEHTOB COAEPKAHUS
ISl TPOBEAEHHS OCHOBHOT'O TOCYAapPCTBEHHOTO 3K3aMEHa
no MATEMATUKE

MOJITOTOBJICH (heiepaTbHBIM TOCYIapCTBEHHBIM OO/ KETHBIM
. Hay4YHBIM yUPEKICHUEM .
«DENEPAJIBHBIM UHCTUTYT INIEJAT'OIT'MYECKUX U3MEPEHUN»
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Koauduxarop
NnpoBepsieMbIX TPeOOBaHMIl K pe3y/1bTaTaM 0CBOCHHUS OCHOBHOI
o0pa3oBaTeJbHON NMPOrpaMMbl OCHOBHOI'0 00111er0 00pa30BaHHUsA U 3JIEMEHTOB
cojiep:KaHus 17151 IPOBeJeHUsl OCHOBHOI'O IOCY1apCTBEHHOI0 IK3aMeHa
no MATEMATHKE

Komngukatop cocraBieH Ha OCHOBe (eaepaqbHOro TroCyIapCTBEHHOTO
00pa3oBaTeNbHOr0 CTaHAApPTa OCHOBHOTO o0riero odopasosanus (manee — ®I'OC)
(npuxa3 MunucrepcTBa npocsemienus Poccuiickoit @enepauun ot 31.05.2021
Ne 287 «O06 ytBepxkaeHun (eaepanbHOTO TOCYJApCTBEHHOIO 00pa3oBaTEIbLHOIO
CTaHJapTa OCHOBHOTO 00IIero oOpa3oBaHU») U (eaepanbHoil 00pa3oBaTeIbHON
IporpaMMBl  OCHOBHOTO  o0miero  oOpasoBaHms  (mpuka3  MUHHCTEpCTBa
npocsenienus: Poccuiickoit @enepanuu ot 18.05.2023 Ne 370 «O06 yTBep>KACHUU
(dhenepanbHOI 00pa30BaTEILHON MPOrPAMMBI OCHOBHOTO OOIIIEr0 00pa3oBaHUsI).

Komndukatop oTpakaeT NIPEeMCTBEHHOCTh MPOBEPACMBIX IIPEAMETHBIX
TpeOoBaHHMH K pe3yjbTaTaM OCBOCHHS OCHOBHOW 00pa30BaTENIHOW MPOrpaMMBbI
OocHOBHOTO 0011er0 06pa3oanus Ha ocHoBe ®I'OC 2010 r. u ®I'OC 2021 r.

KoangukaTtop cocTout u3 Tpéx pasaenos:

— pasgen 1. «IlepedeHp mpoBepseMbIX TPeOOBaHUH K pe3yIbTaTaM OCBOCHUS
OCHOBHO#1 00pa30BaTeIBHON MPOrpaMMBbl OCHOBHOTO 00IIero oOpa3oBaHMs
10 MaTeMaTHKe;

— paszgen 2. «IlepedeHb IeMEHTOB COAEPIKAHMS, TPOBEPSAEMBIX Ha OCHOBHOM
TOCYapCTBEHHOM 3K3aMEHE [0 MaTeMaTHKe»;

— pasmen 3. «OrTpaxeHHe B COJCP)KAaHUM KOHTPOJIBHBIX HM3MEPHTEIBHBIX
MaTepHaioB JIMYHOCTHBIX pe3yabTaToB OCBOCHUS OCHOBHOM
00pa30BaTeNbHOM MPOrpaMMbl OCHOBHOTO O0IIIET0 00pa30BaHUS.

B xommduxatop HE BKIIOYEHBI TpeOOBaHMSA K pe3yNbTaTaM OCBOCHUS
OCHOBHOH 00pa30BaTeNIbHOM TMPOrpaMMbl OCHOBHOTO 00miero o0Opa3oBaHHs
U DIIEMEHTHl COJEp)KaHUs, NOCTIKEHHE KOTOPBIX HE MOXKET OBITh MPOBEPEHO
B paMKax IoCyJJapCTBEHHOM UTOrOBOM aTTeCTallUH.
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Pazgean 1. IlepeyeHnb npoBepsieMbIX TPeOOBaHU K pe3yJbTaTaM 0CBOECHMS
OCHOBHOIi 00pa30BaTe/IbHOI MPOrpaMMbl OCHOBHOTO 00111ero 00pa30BaHHsA

no MATEMATHKE

B Tabmuue 1 mpuBenén cocraBieHHBIH Ha ocHOBe 1. 43 ®I'OC mepedeHb
MPOBEPSAEMBIX TPeOOBAHHUN K METANPEAMETHBIM PE3yJIbTaTaM OCBOCHHUSI OCHOBHOI
00pa3oBaTeIbHON MPOrpaMMbI OCHOBHOTO OOIIET0 00pa3oBaHMUsI.

Tabauya 1

Konuduxarop OI'D 2024 r.
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Kon
MpOBEPSIEMOr0
TpedoBaHUS

IIpoBepsiemble TpeGOBaHHUA K MeTaNPeAMEeTHBIM pe3yJbTaTaM
OCBOCHMSI OCHOBHOI 00pa30BaTebHOI NPOrPaMMbl
OCHOBHOT0 00111er0 00pa3oBaHus

123

CamocTosTenbHO GopMyIHpoBaTh 000OIIEHHS M BEIBOIBI IO
pe3yabTaTaM IpOBEIEHHOTO HAOIIOACHUS, OIbITa, UCCIIEIOBAHUS,
BJIAJICTh HHCTPYMEHTAMH OIICHKU JIOCTOBEPHOCTH ITOJTyYEHHBIX
BBIBOJIOB U 000011[eHUI

Kog
NMpoBEpPsSIeMOro
TpedoBaHUS

IIpoBepsiemble TpeGOBaHHU K MeTaNPeAMEeTHBIM pe3yJabTaTaM
OCBOCHHSI OCHOBHOM 00pa30BaTe/IbHOI NPOrPaMMbI
OCHOBHOT0 00111er0 00pa3oBaHus

1.2.4

ITporHo3upoBaTh BO3MOXKHOE JajbHEHINEe pa3BUTHE HPOILIECCOB,
COOBITMH W WX TIOCIEACTBHA B AQHAIOTHYHBIX WM CXOJHBIX
CHUTYalUsIX, BBIIBUIATh MPEANOJIOKEHUS 00 UX Pa3sBUTHUH B HOBBIX
YCIOBHAX ¥ KOHTEKCTaxX

1

Io3naBaTeabHble YY ]|

1.1

Bba3zoevie nocuueckue oeiicmeus

1.1.1

BBIIBIATH M XapaKTepU30BaTh CYIIECTBEHHBIE PU3HAKH OOBEKTOB
(siBICHUI)

1.2.5

Vcrionp30BaTeh BOMPOCHL KaK HCCIIEOBATEIBCKHA HWHCTPYMEHT
TIO3HAHUS;

(opMyIHpOBaTH BOMPOCH, (UKCHPYIOIMHE Pa3pblB  MEXIY
peanbHBIM M JKEIATEeIbHBIM COCTOSHHEM CHTyaluH, OOBEKTa,
CaMOCTOSITEIIFHO YCTAHABIMBATH HCKOMOE U aHHOE;

(hopMHUpOBaThH TUNIOTE3Y 00 KICTUHHOCTH COOCTBEHHBIX CYXICHUHN 1
CY)KICHHI IPYTHX, apTyMEHTHPOBATh CBOIO TIO3HILIHI0, MHCHUE

1.1.2

YcraHaBivuBaTh CyU.IGCTBCHHLIﬁ IIPpU3HaK KJ'IaCCI/I(i)I/II(aI_II/II/I,
OCHOBAHUA AJIA 0606HI€HI/I$I " CPABHCHUS, KPUTCPHUHU IIPOBOAUMOIO
aHaJIm3a

1.3

Paboma c ungpopmayuei

C yuéroM mHpemIoKeHHON 3aJaudl BBISABIATH 3aKOHOMEPHOCTH U
IPOTHUBOPEYUs] B pacCMaTpUBaeMbIX  (pakTax, MJaHHBIX U
HaOIIOAEHUSAX;

npejularaTb KpUTE€pPUH A7 BBIABIEHHS 3aKOHOMEpHOCTEH U
IIPOTUBOpEYNH;

BBIABIIATH AE(PUIUTH WH(OpPMAINM, NAaHHBIX, HEOOXOIMMBIX IS
peleHNs IOCTaBIEHHOHU 3a1aun

1.3.1

[IpuMeHATh pa3nuyHblE METOJbl, MHCTPYMEHTBhl M 3alpochl MpHU
noucke U orbope MHGOPMALUM WIN JAHHBIX M3 HCTOYHUKOB C
y4€TOM IMpeUI0KCHHON yueOHOU 3a1auu ¥ 3aJIaHHBIX KPUTEPUEB

1.3.2

Bribupats, aHaJIM3UPOBATh, CHUCTEMATU3UPOBATh u
HHTEPNPETUpOBaTh HMHGOPMALUIO PA3IUYHBIX BHIOB M (GOpPM
IIPECTABIICHMS;

HaXOJOUTh  CXOIHBIE  apryMeHTbl  (IIOATBEP)KAAIOLIME WU
ONPOBEPralIIUe OJHY U Ty K€ HJICI0, BEPCHIO) B Pa3IMYHBIX
MHGPOPMAITOHHBIX HCTOYHUKAX

BbISBISATH NPUYMHHO-CIIEICTBEHHBIE CBSI3M MPU  HU3YUYCHUU
SIBJIGHUH U ITPOLIECCOB

JlenaTh BBIBOBI C HCIIONB30BAHUEM J€TYKTUBHBIX U MHAYKTUBHBIX
YMO3aKJIFOUEHHUH, YMO3aKIFOUEHUI TI0 aHaIoruu, (HopMyJIMpoBaTh
TUIOTE3bI O B3aUMOCBSA3IX

133

CaMOCTOATENBHO BBIOMPATh ONTUMAIBHYI0 (hOPMY TPEICTaBICHUS
MHGOPMAIH U WUTIOCTPUPOBATH PEIIaeMble 3a1a9K HECIOKHBIMH
CXeMaMH, TuarpaMMaMu, HHOHM rpadMKoH M UX KOMOHHAIMSIMHA

CaMocCTOATENBbHO BBIOMpATh CHOCOO peIIeHHs ydeOHOH 3amadu
(cpaBHUBATH HECKOJILKO BAPUAHTOB PEUICHHUS, BEIOUpATh Hanbomee
MOJXOJIAIIUH ¢ YIETOM CAMOCTOSTENILHO BBIZICICHHBIX KPUTEPUCB)

1.3.4

OueHuBath  HAaA&KHOCTH  MHPOPMALMKM O  KPUTEPHSIM,
[IPE/ITI0KEHHBIM e IarOrnIeCKIM PabOTHUKOM WITH
cOpMyITUPOBAHHBIM CaMOCTOSITEIBEHO

1.3.5

O¢ddexTrBHO 3aNIOMUHATH U CUCTEMATH3UPOBATh HHOOPMAITUIO

KommyHukatuBHble YY1

1.2

Ba3zoevie uccneoosamenvckue oeiicmeusn

2.1

Obwenue

1.2.1

IIpoBOIMTE MO CAMOCTOSATEIBHO COCTABICHHOMY IIJIaHY OIIBIT,
HECIIOXKHBIA SKCIIEPUMEHT, HEOOIBIIOE UCCIIEIOBAHUE 10
YCTaHOBJICHUIO 0COOCHHOCTEH 00BhEKTA N3YUCHUS, IPHINHHO-
CJICJICTBEHHBIX CBSI3€H M 3aBUCHMOCTEH 00HEKTOB MEXIY COOOI

2.1.1

Bripaxats ce0st (CBOIO TOUKY 3pEHHS) B YCTHBIX W IMHCEMEHHBIX
TEKCTax

1.2.2

OneHnBaTh Ha TPUMEHUMOCTH W JIOCTOBEPHOCTH HH(GOPMAIIUH,
MOJTy4YEHHOU B XOJI¢ UCCIICIOBAHUS (IKCIIEPUMEHTA)

© 2024 denepanbHas ciyxba 10 Haa30py B chepe 0Opa3oBaHUs M HAYKU

B xome nmmamora W (WiM) AMCKYCCHU 3aJaBaTh BONPOCHI O
CYIIIECTBY 0OCY)KITaeMOi TEeMbI U BBICKA3bIBATh MICH, HAIleJIEHHBIE
Ha pelIeHHe 3aJauyd W TOAJAepKaHHe OIaroeaarebHOCTH
OOIIECHHS;

COTOCTABIIATh CBOU CYXIEHHS C CY)KICHUSMH JPYTUX YIACTHHKOB
JIMaJIora, OOHAPYXKUBATh Pa3IMYie U CXOACTBO TO3UITHIA
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Kon
MpOBEPSIEMOro
TpedoBaHUS

IIpoBepsiemble TpeGOBaHHUA K MeTaNPeAMEeTHBIM pe3yJbTaTamM
OCBOCHMSI OCHOBHOI 00pa30BaTe/bHOI NPOrPaMMbI
OCHOBHOT0 00111er0 00pa3oBaHus

2.1.3

IIy6nu4YHO NPENCTABIATH PE3YJIbTaThl BBINOJHEHHOIO —OIBITA
(3KCTIEpUMEHTAa, HCCIICIOBAHMS, TIPOCKTA);

CaMOCTOSITEIEHO BHIOMPATh (POpMAT BBHICTYILICHUS C YUETOM 3a1ad
Mpe3eHTAIMH U OCOOCHHOCTEH ayIUTOPHH U B COOTBETCTBHU C HUM
COCTaBIISITh YCTHBIC W MHCBMEHHBIC TEKCTHI C HCIOIB30BaHHEM
WIUTFOCTPATHUBHBIX MaTEPHAIIOB

BocnpuHUMAaTh U (OPMYIHUPOBATH CYKICHUS, BRIPAXKaTh IMOLIMH B
COOTBETCTBHUH C LEISIMU U YCIIOBUSIMU OOIICHHUS;

pacro3HaBaTh HeBepOaJbHBIE CpEICTBA OOUICHUS, TOHHMATh
3HAQUCHHE COLMAJBHBIX 3HAKOB, 3HaTh W  PAaclO3HABATh
MPEANOCHUIKA KOH(IMKTHBIX CUTYalUil W CMAr4ath KOHQIHKTBI,
BECTH NIEPETOBOPHI;

MMOHUMATh HaMEpPEHHs JPYIUX, TMPOSBIATh  YBAKUTEIBHOES
OTHOIIGHWE K CcOOECeHWKY W B  KOPpPEKTHOW  ¢opme
(hopMynHpOBaTh CBOM BO3PAKECHUS

Kon IIpoBepsiemble TpeGOBaHHUA K MeTaNPeAMEeTHBIM pe3yJbTaTaM
NPOBEPAEMOro OCBOCHMSI OCHOBHOI 00pa30BaTebHOI NPOrPaMMbl
Tpe0oBaHMs OCHOBHOI0 00111er0 00pa30BaHusI

OOBSICHATh TPUYUHBI JIOCTHXKEHHS (HEIOCTUXKEHHS) pPE3yJIbTaTOB
JeATeIbHOCTH, AaBaTh OLCHKY NPHOOPCTEHHOMY OIBITY, yMETh
HaXOAWTH MO3UTHBHOE B IPOHM3OIIE/IICH CHTYaINH;
OLIEHMBATh COOTBETCTBHE PE3yJIbTaTa LIeJIU U YCIOBUIM

3.3 Imouuonanvrolii UHMENTEKM

3.3.1 Paznuyare, Ha3bIBaTh M YHPABIATH COOCTBEHHBIMH SMOLMSIMU U

SMOLUAMH APYTHUX;
BBISIBJIATH U aHAJM3UPOBATh IPUYMUHBI YMOLIUH;
PEryanpoBaTh COCO0 BBIPAKEHHSI YMOLMH

Perynsatusnbie YY1

3.1

Cmoopzanuzauuﬂ

3.1.1

BbIsBIATE TPOOJIEMBI JJISL PEIICHUs] B JKU3HEHHBIX W y4eOHBIX
CUTYyaIHUsIX;

CaMOCTOSTENIFHO COCTABIISATh AITOPUTM PEIICHHS 3aJa4u (WK ero
4acTh), BBIOMpATh CHoOco0 pelieHus y4eOHOW 3amaud ¢ y4ETom
HNMEIOIIIXCS pecypcos Y COOCTBEHHBIX BO3MOYKHOCTEHH,
apryMEHTUPOBATH MpeJyIaracMble BApPHAHThI PEIICHU N

OpHeHTHPOBaThCA B PA3IMYHBIX MOAXOAAX HPUHATHS PEIICHHI
(uHOMBHAyalbHOE, TPHUHATHE pELIeHUs B TpyIIe, NPUHITHE
peleHui rpynmnoi);

COCTaBIATh IUIAH JeHcTBUI (IJIaH peanu3aldd HaMEYeHHOTO
QITOPUTMa PEIICHUsI), KOPPEKTUPOBATh NMPEATIOKEHHBIN alrOpUTM
C y4€TOM ITOIy4eHHsI HOBBIX 3HAHHUIT 00 H3ydaeMoM O0BEKTe;
JIENIaTh BBIOOP M OpaTh OTBETCTBEHHOCTH 33 PEIICHHUE

3.2

Camokonmpons

321

Bragers  cmocobamMu  CaMOKOHTPOJIS,  CaMOMOTHMBALUMH U
pednexkcun

322

BHOCHTb KODPEKTHUBBI B [CATEIILHOCTH HAa OCHOBE HOBBIX
0OCTOATENBCTB, M3MEHUBIIUXCA  CUTyal[Mi, yCTaHOBJIEHHBIX
OIMOOK, BO3HUKIINX TPYJHOCTEH

3.23

JlaBaTh aJeKBaTHYIO OLIEHKY CHUTYyallMd W Mpe[JaraTh IUIaH eé
M3MEHEHUS,

YVYUTHIBATh KOHTEKCT M MPEIBUICTh TPYAHOCTH, KOTOPHIC MOTYT
BO3HMKHYTh @pU pelleHuH Yy4yeOHOM 3ajaud, aJanTUpOBaTh
peleHre K MEHSIOIUMCS 00CTOSITENbCTBAM;
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B Tabnuue 2 mpuBenéH cocraBieHHBIM Ha ocHOBe 1. 45.5.1 ®I'OC mepedeHb MpoBepsieMbIX TPeOOBaHUI K IMPEIMETHBIM pe3yJbTaTaM
OCBOCHHSI OCHOBHOW 00pa30BaTeIbHON MPOTrpaMMbl OCHOBHOT'O 00111eT0 00pa3oBaHus (Ha 6a30BOM ypOBHE).
[TpoBepsieMbie TpeOOBaHUS K MPEAMETHBIM pe3yJIbTaTaM COOTHECEHBI C METalpeIMETHBIMU pe3ybTaTaMu (U3 TaOauIbI 1).

Tabnuya 2
Kox |IIpoBepsiemble TpeOOBaHUA K MPeAMETHBLIM pe3yjbTaTam | Meranpea- 0O000ménHbIE (OPMYJTUPOBKH TPEOOBAHM
NpoBepsi-|  OCBOCHHSI OCHOBHOM 00pa30BaTe/IbHOM IPOrPaMMBbI METHBII K npeaMeTHbIM pesyabratam u3 ®I'OC 2010 r.
eMOoro OCHOBHOI'0 00111er0 00pa30BaHUA pe3yJbTaTt
TpedoBa-
HHS
1 Ymenue OIEpHUPOBATH MOHATUSMH: MHOXecTBO,| MIT 1.1; 1.2; |Pa3ButHe ymeHuit paboTaTrh ¢ yuyeOHbIM MaTEeMAaTUYECKUM TeEK-

MMOAMHOXECTBO, OIEpallMi HAJ MHOXECTBaMHU; YMEHHUE 1.3;3.1 CTOM (QHAJTM3UPOBATH, M3BJICKATh HEOOXOIUMYIO HH(DOPMAIHIO),

onepupoBaTh MOHATHSAMH: Tpad, CBSA3HBIM Tpad, Aepeso, TOYHO M TPaMOTHO BBIPAXKaTh CBOM MBICIM C NPUMEHEHUEM

UMK, TOPUMEHATh UX IMPU PEIICHUH 3a/ady; yMEHHUE MaTeMaTUYEeCKOW TEPMUHOJIOTMM UM CHMBOJIMKH, HPOBOIUTH

UCIIONIB30BaTh IpapUUecKoe IPEACTABICHUE MHOXKECTB IS KJIaccu(UKaluy, JIOTMYECKHEe OOOCHOBaHMS, JOKa3aTelbCTBA

OINMCAaHUS PEANbHBIX MPOLECCOB U SBJICHHUM, MPHU PELICHUU MaTEMATUYECKUX YTBEPKICHUM:

33144 U3 APYrUX y4eOHBIX MPEIMETOB ONEpUPOBAHUE TMOHATHSIMHU: MHOYKECTBO, 3JIEMEHT MHOKECTBA,
MIOJIMHO>KECTBO, IPHHAJJIEKHOCTh, HAXOXKICHUE IIEPECEUCHMUS,
00BETMHEHNUS TIOJMHO)KECTBA B MMPOCTEHIITNX CHUTYAIHAX

2 YMeHue onepupoBaTh MOHATHAMU: onpeneneHue, akcuoma,| MII 1.1; 1.2; |Pa3ButHe ymMeHUl NPUMEHSTh U3yYEHHBIE TTOHATHS, PE3YJIbTATHI,

TEOopeMa, J10Ka3aTeIbCTBO; YMEHHUE PACIIO3HABATh UCTHHHBIE 1.3;3.1 METObI JJIA PEIICHUs 3a/1au MPAKTUUYECKOTO XapakTepa W 3aaad

W JIOKHBIE  BBICKa3bIBaHUS, TMPUBOJIUTH  MPUMEPHI U3 CMEKHBIX JUCLMIUIMH C UCIOJIb30BAaHUEM IPU HEOOXOIUMOCTH

Y KOHTPOPHUMEPBI, CTPOUTH BBICKA3bIBAHMS U OTPULIAHMS CIIPaBOYHBIX MaTEPHAJIOB, KOMIIBIOTEPA, MOJIb30BATHCS OLICHKON 1

BBICKA3bIBAaHUH MIPUKUJIKOW MPU MPAKTUYECKUX pacuérax:
pacro3HaBaHUE BEPHBIX U HEBEPHBIX BBICKA3bIBAHUI

3 YMeHue omnepupoBaTh MNOHATHUSAMU: HaTypaidbHoe uwucio,| MII 1.1; 1.3; |PazBurue npencraBiaeHU O YHMCIE U YHCIOBBIX CHCTEMAax OT

IPOCTOE U COCTABHOE YHCIIO, AEIUMOCTb HATypaJbHBIX 3.2 HaTypaJbHBIX JI0 ICHCTBUTEBHBIX YUCE,

yKcesl, NPU3HAKK JIeIUMOCTH, 1IeJI0€ YUCII0, MOJYJb YUCIIA,
OOBIKHOBEHHAsI Apo0b M JeCSITUYHAas JpoOb, CTaHAAPTHBIN
BUJ YKCIIA, PAllMOHAJIBHOE YHMCIIO, UPPALMOHAIBHOE YHUCIIO,
apuMeTHUeCKUil KBaJpaTHBII KOpEHb, YMEHHUE BBIOIHSITD
JIeMCTBUS € YMCIAMHU, CPAaBHUBATh M YIOPSIOYMBATh YUCIA,
NPEJCTAaBIATh YUCIIA HA KOOPJIMHATHOU MPAMOM, OKPYTJISATH
ylcia; yMEHHE JenaTh NPUKUAKY U OLEHKY pe3yjbTara
BBIYMCIICHUI

OBJIAJICHUC HABBIKAMH YCTHBIX, TMICEMEHHBIX, HHCTPYMEHTAIBLHBIX
BBIYHCIICHUI:

OTIEPUPOBAHUE TIOHATUSMU: HATYpPAIbHOE YUCIIO, IEJNOE YHUCIIO,
OOBIKHOBEHHASI APOOb, NECATUYHAS APOOb, CMEIMIAHHOE YHCIIO,
paInMoHaIbHOE YUCIIO0, UPPAIIMOHATILHOE YHCIIO;

UCIOJIb30BaHNE CBOWMCTB YHCEN M 3aKOHOB apU(PMETUUYECKUX OTe-
paruii ¢ yrciaMu Ipy BHITIOTHEHUH BBIYHCIICHUM;

WCIIOJIb30BaHUE TMPU3HAKOB JaenuMocTd Ha 2, 5, 3, 9, 10 mpu
BBITIOJTHEHUH BBIYMCICHUH M PEIICHUHU 33]1aY;
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Kox |IIpoBepsiemble TpeOOBaHUA K MPeAMETHBLIM pe3yjbTaTam | Meranpena- 0000 énnbIe POPMYJTUPOBKH TPEOOBAHM
NpoBepsi-|  OCBOCHHSI OCHOBHOM 00pa30BaTe/IbHOM IPOrPaMMBbI METHBII K npeaMeTHbIM pesyabratam u3 ®I'OC 2010 r.
eMOoro OCHOBHOI'0 00111er0 00pa30BaHUA pe3yJbTaT
TpedoBa-
HUA
BBIITOJIHCHHUE OKPYTIJICHHA YUCCII B COOTBECTCTBUU C IIPpaBUJIaMU;
CpPaBHEHHE YHCET;
OILICHHMBAaHUE 3HAYEHHs KBAAPATHOTO KOPHS M3 TOJOKUTEIHHOTO
I[EJIOT0 YKcia
4 YMmenue omnepupoBaTh NOHATUAMHU: creneHb ¢ mensiM| MII 1.1; 1.3; |OBnageHne  CHUMBOJBHBIM — SI3BIKOM  anreOpbl,  MpuUEMaMu
mokaszaTeyieM, apu(METHUYECKHUH  KBaJApaTHBI  KOpPCHb, 3.1 BBITIOJIHCHHSI TOKJIECTBEHHBIX TPEOOpa30BaHUN  BBIPAKEHUH,
MHOTOYJIEH, anredpanyeckas Ipo0Bb, TOKJIECTBO; pelIeHNs] YpaBHEHUM, CUCTEM YpaBHEHHM, HEPAaBEHCTB U CHUCTEM
3HAKOMCTBO C KOPHCM HaTypaHLHOﬁ CTCIICHU 60JIBH_IC HCPAaBCHCTB; YMCHHUA MOJACIIMPOBATH PCAJIbHBIC CUTyallUM Ha
€IMHUIIBI, YMEHHE BBIMOJHATH pPacdy€Thl Mo (dopMyiam, SI3bIKE anreOpbl, UCCIEI0BAaTh TOCTPOSHHBIE MOJIETH C UCIIOIB30-
npeoOpazoBaHus LENbIX, JTPOOHO-PAIMOHATBHBIX BaHHWEM ammapata anreOpbl, HHTEPIPETUPOBATH MOTYUEHHBIH
BBIPOKEHUII U  BBIPAXKEHUN C KOPHSAMH, pa3iokKeHHUEe pe3ynbTar:
MHOIodJ€Ha Ha MHOXUTCIH, B TOM UYHCIIE C HC- BBIIIOJIHEHUE HCECJIO0XHBIX HpCO6p330BaHI/II\/'I JJIs1  BBIYMCIICHUA
MoJib30BaHWEeM (OpMyJI pa3HOCTH KBaApaTOB M KBajpaTa 3HAQYEHUW YHCIIOBBIX BBIPAXKECHHM, COAECPKAIIMX CTENEHU C
CYMMBI U pa3HOCTHU HAaTypaJIbHbBIM IIOKA3aTCJICM, CTCICHU C IECJIbIM OTPHUIATCIbHBIM
MOKa3aTeseM;
BBITIOJTHEHHE HECJOXKHBIX IMpeoOpa3oBaHUil IeNbIX, ApPOOHO-
paloHaIbHBIX BBIPAXEHUN U BBIPAXKEHUH C KBaJpaTHBIMU
KOPHSIMH; PaCKpBIBaTh CKOOKH, IPUBOUTH MOIOOHBIE ClIaraeMble,
MCTIOJIb30BaTh (POPMYJIBI COKPAIEHHOTO YMHOKEHUS
5 . MII 1.1; 1.2; |OBnajgeHue  CHMBOJIBHBIM  SI3BIKOM  aireOpbl, IpUeMaMu
YMmenue OINICpHUPOBATH TOHATUAMU: YHCIIOBOC PABCHCTBO, 1.3:3 2 BRIMOMHEHHSI TOX 6 o o
3;3.1; 3. NECTBEHHBIX MPeoOpa3oBaHUil  BBIPAKEHUH,

YPaBHEHHE C OJHOM IEPEMEHHOM, YHCIOBOE HEPABEHCTBO,
HEPABEHCTBO C MEPEMEHHOW; YMEHUE pellaTh JIMHEHHbIE U
KBaJpaTHbIC YPAaBHEHUs, POOHO-PALlMOHATIbHbBIE YPAaBHEHUS
C OJTHOM ITEPEMEHHOM, CUCTEMBI JIBYX JIMHEWHBIX YPAaBHEHMUI,
JUHENHbIE HEPAaBEHCTBA M UX CHUCTEMBI, KBaJpaTHbIE
U IpOOHO-paIOHAJIbHBIE HEPABEHCTBA C OJTHOM
IIEPEMEHHOM, B TOM YHUCJIE IIPU PEUICHUM 3ajad U3 IPYTuX
IIPEIMETOB U IPAKTUYECKHUX 3a]a4; YMEHHE HCIIOJIB30BATh
KOOPJMHATHYIO IPSAMYI0 M KOOPAHHATHYIO IIOCKOCTH JUIS
M300paKeHMsl pelIeHU ypaBHEHUH, HEPABEHCTB U CUCTEM

pelIeHusl YpaBHEHUI, CUCTEM yPaBHEHUM, HEPABEHCTB U CUCTEM
HEPABEHCTB; YMEHHUS MOJIEIUPOBATh pPEaJbHbIE CHUTyallUM Ha
S3bIKE alNreOpbl, UCCIIEN0BATh OCTPOEHHBIE MOJIETHN C UCIOJIB30-
BaHHEM armapara anreOpbl, HHTePIPETUPOBATh MOTYYEHHBINA pe-
3yJIbTAaT:

<...>

pelieHue JMHENHBIX M KBAJpPATHBIX YPAaBHEHUII M HEPABEHCTB,
YPaBHEHUI M HEPABEHCTB, CBOIAIIMXCA K JUHEUHBIM WJIU
KBaJIpaTHBIM, CHUCTEM YypaBHCHUU W HEPABEHCTB, W300paKCHHE
pELIECHHI HEPABEHCTB U UX CUCTEM Ha YMCJIOBOM NPSIMOM
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Kox |IIpoBepsiemble TpeOOBaHUA K MPeAMETHBLIM pe3yjbTaTam | Meranpena- 0000 énnbIe POPMYJTUPOBKH TPEOOBAHM
NpoBepsi-|  OCBOCHHSI OCHOBHOM 00pa30BaTe/IbHOM IPOrPaMMBbI METHBII K npeaMeTHbIM pesyabratam u3 ®I'OC 2010 r.
eMOoro OCHOBHOI'0 00111er0 00pa30BaHUA pe3yJbTaT
TpedoBa-
HHS
6 YMmenune omepupoBaTth TMOHATUSAMHU: ¢yHKuus, Tpadux| MII 1.1; 1.2; |OBnagenne cucteMoll (QYHKIMOHAIBHBIX TIOHSATHHA, pa3BUTHE
(byHKIMH, HyU QYHKLIUHU, TPOMEKYTKH 3HAKOMOCTOSHCTBa, | 1.3;3.1;3.2 |ymeHus UCIIOJIb30BaTh (byHKIMOHATBHO-TpapHUECKue
MPOMEXYTKH BO3pacTaHus, yObIBaHUS, HauOOIbIIEe U HaU- MPEACTABICHUS [Jisi PEIICHUs] Pa3IMYHBIX MaTEeMaTUYECKHUX
MeHbIllee 3Ha4yeHHWs (YHKUWW; YMEHHE ONEpUpOBAThH 3a/1a4, JAJi1 ONUCAHUs U aHAJIN3a PealbHbIX 3aBUCUMOCTEM:
MOHATUSAMU: MpsAMas MNPONOPLHOHAIBHOCTb, JIMHEWHAS ONpEeNEeICHUE TOJOKEHHUS TOYKM MO €€ KOOpAWHaTam,
byHKIMA, KBagpaTuyHas (YHKIHS, OOpaTHas MPOIOPIHO- KOOpJAMHATBl TOYKU MO €€ TIOJOKEHUI0O Ha IIJIOCKOCTH;
HaJbHOCTh, TMapabojia, runepbosa; YMEHHE CTPOUTH HaXOXJeHHe 1o TpaduKy 3HAYCHHNH QYHKIUH, OOJACTH
rpa¢ukn (QyHKIUIH, UCIONB30BaTh TIpaduKd Ui OIpere- ONpENIeJICHUsl, MHOXECTBAa  3HAUEHWH, Hyled  (QyHKUUH,
JIEHUs1 CBOWCTB MPOLECCOB M 3aBUCUMOCTEH, JJIs pELICHUS MIPOMEXKYTKOB 3HAKOIOCTOSIHCTBA, MPOMEXKYTKOB BO3pacTaHUsl U
3aja4 U3 JPYruX Y4YeOHBIX MPEeIMETOB U PEaIbHOM JKU3HH; yObIBaHUsI, HAUOOJBIIETO M HAUMEHBIIETO 3HAYEHUS (PYHKIIHH;
YyMEHHE BbIpaXaTh (OpMyJlaMH 3aBHCHMOCTH  MEXIY MOCTpOeHUE TpaduKa TUHEHHON 1 KBaIpaTUIHON (DYHKITHH;
BeJIMYMHAMU <...>
MCTIOJIb30BAaHUE CBOWCTB JIMHEHHON M KBaJpaTUYHON (YHKIMN U
ux TpaduKOB TMpHU pEIICHWH 3aJad U3 JPYTuX Y4eOHBIX
MIPEAMETOB
7 YMeHHe omnepupoBaTh MOHATHUAMM: IOcienoBarenbHoCTh,| MII 1.1; 1.2; |OnepupoBanue Ha 06a3z0BOM YpPOBHE MIOHATHUSIMH:
apudMeTHUecKkas ¥ TeoMeTpuueckas mnporpeccun; ymenue| 1.3;3.1;3.2 |mocnmenoBaTenbHOCTh, apudMeTHUecKass  IPOTPEecCHs,  Ieo-
MCIIOJIb30BaTh CBOMCTBA IOCIIENOBATEIBLHOCTEN, (POPMYJIBI MeTpHUUecKas Mporpeccus
CYMMBI U OOIIEro WieHa MpH pPEIIeHUH 3a/1ad, B TOM YHCIe
3a]a4 U3 IPYruX yU4eOHBIX MPEAMETOB U pealbHON KU3HU
8 MIT 1.1; 1.2; |Pa3Butue ymenuil paboTarh C ydeOHbIM MaTEeMaTHUYECKUM TEK-
VMeHue pemiarh 3a/a4d pasHbIX THIOB (B TOM 4HCIe Ha| 1.3;3.1;3.2 |cToM (aHAIM3HPOBAThH, U3BICKATh HEOOXOIUMYIO HH(OPMALHIO),

HPOLIEHTHI, TOJIU U YacCTH, IBUKEHUE, paboTy, LIEeHY TOBapoOB
U CTOMMOCTb IOKYTIOK M YCIIyT, HAJOTH, 3aJa4i U3 o0jacTu
yIpaBJICHUS JTUYHBIMU U CEeMEHHBIMM (PUHAHCAMM); YMEHUE
COCTaBIISITh  BBIPAKECHUS, YpPAaBHEHUS, HEPABEHCTBA W
CHUCTEMBl TIO YCJIOBUIO 3aJaud, HCCIIEZOBaTh IMOJYYEHHOE
pelleHre W OLEHUBATh IMPABIOMOJAOOHOCTh MOTYYSHHBIX
pe3yIbTaToB

TOYHO M TPAMOTHO BBIPAXKATh CBOM MBICIU C MPUMCHCHHEM
MaTEeMaTUYeCKOH TEPMUHOJIOTMA W CHMBOJIMKH, TIPOBOJIHUTH
KJaccu(UKaluy, JIOTHYECKHEe OOOCHOBAHMS, JOKa3aTelbCTBA
MaTEMaTNYCCKUX YTBCp)KIIeHI/II\/JII
<...>

pellicHHE  CIOKETHBIX  3a/ad
apupMeTHIECKHUE ICHCTBHSI;
NpUMEHEHHe crnoco0a TOMCKa PEUICHHs 3allaud, B KOTOPOM

Ppa3HbIX THUIIOB Ha BCC
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Kox |IIpoBepsiemble TpeOOBaHUA K MPeAMETHBLIM pe3yjbTaTam | Meranpena- 0000 énnbIe POPMYJTUPOBKH TPEOOBAHM
NpoBepsi-|  OCBOCHHSI OCHOBHOM 00pa30BaTe/IbHOM IPOrPaMMBbI METHBII K npeaMeTHbIM pesyabratam u3 ®I'OC 2010 r.
eMOoro OCHOBHOI'0 00111er0 00pa30BaHUA pe3yJbTaT
TpedoBa-
HUA
paccyXI€HHe CTPOUTCSI OT YCIOBHUA K TPEOOBAaHMIO WM OT
TpeOOBaHUS K YCIOBUIO;
COCTaBJICHHUE IUIAaHA PELICHHs 3a7a4l, BBIACICHUE JTANOB €€ pe-
LIEHMsI, UHTEPIIPETALNsl BEIUMCIUTEIbHBIX PE3YJIBTATOB B 33Ja4e,
HCCIIEIOBAHKE MTOJIyYEHHOTO PELICHMS 3a1a4U;
HaXO0XJIECHNUE IPOLEHTa OT YMCla, YUCJA IO MPOLEHTY OT HETro,
HAaXO0XJICHHE MPOLICHTHOIO OTHOLIEHUS IBYX YHMCEJI, HAXOKICHHUE
IIPOLEHTHOTO  CHMJKEHUS WJIM  IPOLEHTHOIO  IOBBIIICHUS
BEJIMYHHBI;
pELIEHKE JIOTHUECKUX 3a1a4
9 VYMeHue onepupoBarh NOHATHAMU: (Urypa, Touka, oTpe3ok,| MII 1.1; 1.2; |OnepupoBanue NOHATHAMHU: (GHUrypa, TOYKA, OTPE3OK, IMpsMasi,

npsiMas, gy, JIOMaHasl, yroj, MHOTOYT'OJIbBHUK, TPCYTOJIbHUK, 1.3; 3.1 Jqy4, JIOMaHas, YIoJ, MHOIOYIOJIbHUK, TpPEyrOJbHUK U

PaBHOGeﬂPeHHBEﬁ M PaBHOCTOPOHHMH  TPEYrOJIBHUKH, YEThIPEXYTOJIbHUK, MPSMOYTOJbHUK W KBAApaT, OKPYKHOCTh H

NMPAMOYTONBHBIH TPEYrOMBHUK, MeJ/Mana, Ouccekrpuca KpPYT, OPSIMOYTOJIGHBIN TapauIeenume], Ky, map; u3o0paxeHne

BBICOTA TpeyroibHuka, HCTBIPEXYTOJILHUK, M3y4aeMbIX QHUTYp OT PYKH M C MOMOIIBIO JMHEHKH U IUPKYIIS;

napajuleiorpaMM, - pomo, TpAMOYTOIBHHK, KBaJipat, BBIIIOJIHCHUE W3MEPEHHUs IUIMH, PACCTOSIHUM, BEJIUYMH YIJIOB C

Tpaneuus; OKpy>KHOCTb, KpyTI, KacaTeiabHas; 3HAKOMCTBO C .

NPOCTPAHCTBEHHBIMU (UTypaMH; YMEHHE peuiaTh 3aJ1auu, B TMOMOIBIO MHCTPYMCHTOB JUIA H3MCPCHIH JUTHH H yTIIOB

TOM 4YHCJIE M3 IOBCEJHEBHOW JKW3HH, HA HAXOXKICHHUE

F€OMETPUYECKUX BEJIUYMH C NPUMEHEHUEM H3YUYEHHBIX

CBOMCTB (uryp u paxTon

10 YMeHue omnepupoBaTh IMOHATHAMHU: paBeHCTBO ¢uryp,| MII 1.1; 1.2; |D@opMupoBaHUEe CHCTEMAaTHUECKUX 3HAHUH O TUIOCKUX (UTypax U
PaBEHCTBO  TPEYTOJBHUKOB; MapajUIeIbBHOCTh W IIep- 1.3 ux CBOICTBaX, IIPEICTaBICHUN 0 IIPOCTENIINX
NEHAUKYJSPHOCTh  HPSIMBIX, YIOJd MEXIy NPSIMbIMH, MIPOCTPAHCTBEHHBIX TeJaX; pPa3BUTHE YMEHUH MOJEINPOBAHUSA

NEePICHANKYJISAP, HAKIOHHAs, MPOEKIMs, Tomodue duryp,
HOI[O6HI)IC TPECYTOJbHUKH, CUMMCTPUA OTHOCUTCIIbHO TOYKH
U MIPSIMO#A; YMEHHE Paclo3HaBaTh PABEHCTBO, CHMMETPHIO U
nonobue (Guryp, MapaieIbHOCTh W TMEPICHIUKYIISIPHOCTD
OPSMBIX B OKPYXKAOIIEM MHPE

pEaIbHBIX CHUTyalMd Ha S3bIKE TEOMETPHUM, HCCIEIOBAHUS
MIOCTPOGHHON MOJENIM C HCIHOJb30BAaHUEM T'€OMETPUUYECKUX
NOHATUM M TeopeM,  ammapara  anreOpbl,  pelIeHUs
reOMETPUUECKUX U MPAKTUYECKUX 3a/1ay:

orepupoBaHue Ha 0a30BOM YpOBHE TOHATHSIMH: PaBEHCTBO
buryp, mapayuieIbHOCTh M MEPIECHINKYIISIPHOCTD TPSMBIX, YTIIBI
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Kox |IIpoBepsiemble TpeOOBaHUA K MPeAMETHBLIM pe3yjbTaTam | Meranpena- 0000 énnbIe POPMYJTUPOBKH TPEOOBAHM
NpoBepsi-|  OCBOCHHSI OCHOBHOM 00pa30BaTe/IbHOM IPOrPaMMBbI METHBII K npeaMeTHbIM pesyabratam u3 ®I'OC 2010 r.
eMOoro OCHOBHOI'0 00111er0 00pa30BaHUA pe3yJbTaT
TpedoBa-
HHS
MEXIy NPSAMBIMU, IEPIEHAUKYIISIP, HAKIIOHHAS, TPOCKINUS;
IIPOBEJICHUE JI0KA3aTEIbCTB B TEOMETPUHI
11 YMeHue onepupoBaTh MOHATHAMU: JUTHHA, paccTosiHue, yron| MII 1.1; 1.2; |dopmupoBaHue CUCTEMATHYECKUX 3HAHUU O IUIOCKUX (UTYpax U
(BeqiMuMHA yria, CUHYC M KOCHUHYC yIja TpeyrojbHHKA), 1.3 ux CBOMCTBAX, IIpEeACTaBICHUI 0 MIPOCTEULNX
IUIONIA/1b; YMEHHE OLEHUBATh pa3Mepbl MpPeAMETOB U 00b- IIPOCTPAHCTBEHHBIX TEJAX; Pa3BUTHE YMEHHUH MOJEIUPOBAHUS
eKTOB B OKPY’KaIOIIEeM MHUpE; YMEHHE MPUMEHATH (POPMYIIBI pEIbHBIX CHUTyallud Ha S3bIKE T'€OMETPHUM, HCCIEIOBAHUS
nepuMeTpa W IUIOIIAJAA  MHOTOYTOJIbBHMKOB,  JUJIMHBI ITOCTPOEHHON MOJIEIH C UCIOJb30BAaHUEM I'€OMETPUYECKUX MOHS-
OKpPY>KHOCTH M TUIOLIAJU KpyTra, oObemMa HpSIMOYTOJIBHOTO TUI W TeopeM, amlmapara anreOpbl, pelIeHUus Te€OMETPUIECKUX U
napajuieJenunesa; yMeHue NpUMEHITh IPU3HAKK PABEHCTBA MPAKTUYECKUX 3a/1a4:
TPEYroJILHUKOB, TEOpPEMY O CYMME YIJTIOB TpPCYTOJbHMKA, <...>
teopemy Iludaropa, TpuroHomeTpuyeckue COOTHOLICHHS penieHue 3a7Ja4 Ha HaXO0XJACHUE TIeOMETPUYECKUX BEJINYUH
JUTSl BBIYMCIICHUS IJIMH, PACCTOSIHUM, TUTIOIIAnei (MHA W paccTOsHHUE, BEIMYMHA yTia, IUIOIIAJh) M0 oOpasuam
WJIU QJITOPUTMAM
12 Ymenue m3o0paxarb iockue Gurypsl u ux komOuHauumu,| MII 1.1; 1.2; |OBnageHne reoOMETpUUYECKUM SI3BIKOM; Pa3BUTHE YMEHHS HCIIOJb-
MPOCTPAHCTBEHHBIE (QUTYPHI OT PYKH, C TIOMOIIBIO 1.3;3.1 30BaTh €ro MJig OMNHMCAaHUS MPEIMETOB OKPYKAIOIIETO MHPA;
YepTEXKHBIX HMHCTPYMEHTOB U 3JEKTPOHHBIX CPEJICTB 11O pa3BUTHE MPOCTPAHCTBEHHBIX IMPEJICTABICHUH, N300pa3UTEIbHBIX
TEKCTOBOMY MJIM CUMBOJIBHOMY OIMCAHUIO YMEHHH, HABBIKOB T€OMETPUUECKUX TOCTPOCHMIA:
ONEpPUPOBAaHUE MOHATHUAMU: (PUrypa, TOUKA, OTPE3OK, MpsMasd,
Jqy4d, JIOMaHas, YroJ, MHOIOYTOJIbHUK, TpPEyrOJbHUK U
YeTBIPEXYTOJIBHUK, NPSAMOYIOJbHUK M KBAApaT, OKPYKHOCTb U
KpYT, MPsIMOYTOJIbHBIN Mapajuienenunes, Ky0, map; n3o00paxeHue
U3y4aeMbIX (UTYp OT PYKH U C TOMOILBIO JIMHEHKH U IUPKYJIS
13 YMeHue orneprupoBaTh MOHATUAME: TIpsAMOyToibHas cuctema| MII 1.1; 1.2; |dopmupoBaHue CUCTEMATHYECKUX 3HAHUN O IUIOCKUX (UTYpax U
KOOPJIMHAT; KOOPAUHATBI TOYKH, BEKTOp, CYMMa BEKTOPOB, 1.3; 3.1 ux CBOMCTBAX, MIpEeACTaBICHUI 0 MIPOCTEULINX

MIPOU3BEJICHNE BEKTOPA HA YKCIIO, CKAISIPHOE MPOU3BEACHUE
BEKTOPOB; YMEHHME HCIOJIb30BaTh BEKTOPHI M KOOPAHMHATHI
JUISl IPEJCTABJICHUS TaHHBIX U PELIEHUs 3a]a4, B TOM YHCIIe
U3 IPYTUX Y4eOHBIX MPEIMETOB U peallbHON )KU3HU

IIPOCTPAHCTBEHHBIX TEJAX; Pa3BUTHE YMEHHUH MOJEIUPOBAHUS
pEIbHBIX CHUTyaludl Ha S3bIKE T'€OMETPHUM, HCCIEIOBAHUS
ITOCTPOEHHON MOJIEIH C UCIOJb30BAaHUEM I'€OMETPUUYECKUX MOHS-
TUI W TeopeM, amnmapara anreOpbl, perIeHUs TeOMETPUIECKUX U

MPaKTUYCCKUX 3a/1a4:
<...”>
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Kox |IIpoBepsiemble TpeOOBaHUA K MPeAMETHBLIM pe3yjbTaTam | Meranpena- 0000 énnbIe POPMYJTUPOBKH TPEOOBAHM
NpoBepsi-|  OCBOCHHSI OCHOBHOM 00pa30BaTe/IbHOM IPOrPaMMBbI METHBII K npeaMeTHbIM pesyabratam u3 ®I'OC 2010 r.
eMOoro OCHOBHOI'0 00111er0 00pa30BaHUA pe3yJbTaT
TpedoBa-
HUA
ornepupoBaHue Ha 0a30BOM ypOBHE MOHATHUSMHU: BEKTOp, CyMMa
BEKTOPOB, IIPOM3BEIECHUE BEKTOpa HAa YMCJIO, KOOPAMHATHI Ha
MJI0CKOCTH
14 YMmenue omnepupoBaTh MOHATUSAMHU:  cronmOukoBble u| MII 1.1; 1.2; |OBnagenue npocteimmmu ciocod0amMu MpeCTaBICHNUS U aHaTU3a
KpyTOBBIC TUArpaMMBbl, TaOIHIIBI, cpeaHee apudmerndeckoe,| 1.3;3.1; 3.2 |cTaTUCTHYECKUX AaHHBIX; (OpMUpPOBAHUE MPEACTABICHUN O CTa-
MenuaHa, HauOouiblllee W HaMMEHbIEE 3HAYEHHUs, pazMax TUCTUYECKUX 3aKOHOMEPHOCTSIX B PEAJIbBHOM MHUPE U O Pa3IU4HbIX
YHUCIIOBOTO HAa0Opa; yMEHHE H3BIIEKaTh, HHTEPIPETHPOBATH croco0ax ux U3y4yeHusi, O MPOCTEUIINX BEPOSITHOCTHBIX MOJEISX;
U TpeoOpa3oBbIBaTh HMH(OPMAIMIO, TPEICTABICHHYIO B pa3BUTHE YMEHHMH W3BJIEKaTh WH(POPMALMIO, MPEICTABICHHYIO
TabliMuax W Ha JuarpaMmax, OTpPaKaloUlyl0 CBOMCTBa B TaOIUIaX, HA AUAarpaMMax, rpauKax, ONUChHIBaTh U aHAIU3HPO-
Y XapaKTEPUCTUKH pEAIbHBIX IPOLIECCOB U  SIBJICHMIA; BaThb MACCHUBBl YHCIIOBBIX JAHHBIX C IIOMOIIbIO MOAXOJISALINX
yMEHHE pacrno3HaBaTh W3MEHYUBBIE BEJIMYUHBI CTAaTUCTUYECKUX XapaKTEPUCTHK, HCIOJIb30BaTh IOHHMaHUE
B OKPYaloIIeM MUPE BEPOSITHOCTHBIX CBOWCTB OKPYKAIOIIUX SIBJICHUN MPH MPHUHATUU
peILIeHMIT
15 YMmenue onepupoBaThb NOHATUSAMH: ciydaidHeld  ombiT| MII 1.1; 1.3 |OBnagenue npocrefmmmu ciocodamMu IpeCTaBICHNs U aHATU3a
(cy4ailHBIii ~ DKCIIEPUMEHT),  DJIEMEHTApHOE  COOBITHE CTATUCTUYCCKUX JIaHHBIX; (OPMHUPOBAHHME TMPEJACTABICHUNA O
(3neMEeHTapHBIM  HCXO0J) CIy4YyallHOrO OIbITa, CIy4alHOEe CTaTUCTUYECKUX 3aKOHOMEPHOCTSAX B pEAIbHOM MHpPE U O
coObITHE, BEpPOSITHOCTh COOBITHUSA; YMEHHUE HaXOAMTh pa3IMyYHBIX ~ crmoco0ax  MX  M3Y4YeHHUs, O  MPOCTEHUIIUX
BEPOSITHOCTH  CIlydyallHBIX  COOBITHI B ONBITaX  C BEPOATHOCTHBIX ~ MOJENAX; pa3BUTHE yMEHMH  H3BJIEKATh

PABHOBO3MOXHBIMHU 3JIEMEHTAPHBIMU COOBITUAMHU; yMEHUE
pemaTh 3a7aydl METOAOM OpPraHM30BAaHHOTO Mepedopa M C
WCIIOJIb30BaHUEM IIPaBUJIA YMHOXXCHHS; YMEHHE OLICHUBATH
BEPOSITHOCTH pEAIbHBIX COOBITHH M SBICHHN, MOHUMATh
pOJb  IPAKTHUYECKH  JOCTOBEPHBIX M MAJIOBEPOSTHBIX
COOBITHI B OKpY’KaIOIIEM MHpE U B JKU3HHU; 3HAKOMCTBO C
MOHSATUEM HE3aBUCHMBIX COOBITHIl; 3HAKOMCTBO C 3aKOHOM
OOJIBIIMX YUCEIT M €T0 POJIBIO B MACCOBBIX SIBICHHSIX

uH(pOpMalMIo, TPEACTABICHHYIO B TaOMUIlaX, Ha auUarpammax,
rpadukax, OINUCHIBAThP W aHAIMU3HPOBATh MACCHUBBI UYHCIOBBIX

TAHHBIX C TIOMOIIIBIO MOJIXOISAIINX CTaTUCTUYECKUX
XapaKTCPUCTHUK, HUCITOJB30BAaTh IIOHUMAaHHCEC BCPOATHOCTHBIX
CBOWCTB OKPYKAIOIIMNX SIBJICHUW MPU MPUHATUU PELICHUIA:

dbopMupoBaHue MPEACTABIICHUS (o] CTATUCTUYECKUX

XapaKTEepUCTUKAX, BEPOSATHOCTH CIIy4alHOTO COOBITHS; pEIICHUE
NPOCTEUIIMX KOMOMHATOPHBIX 3a/a4; OIpEeJesIeHHEe OCHOBHBIX
CTaTUCTHYECKUX XapaKTEPUCTUK YUCIOBBIX HAOOPOB; OLICHUBAHUE
U BBIUMCIIEHUE BEPOSTHOCTH COOBITHS B MPOCTEHUIINX CIydasx;
HaJIM4ue TNPEACTABICHUS O POJIA MPAKTHYECKH JOCTOBEPHBIX H
MaJIOBEPOSITHBIX COOBITUH, O POJIM 3aKOHA OOJIBIIMX YHCEN B Mac-
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Kox |IIpoBepsiemble TpeOOBaHUA K MPeAMETHBLIM pe3yjbTaTam | Meranpena- 0000 énnbIe POPMYJTUPOBKH TPEOOBAHM
NpoBepsi-|  OCBOCHHSI OCHOBHOM 00pa30BaTe/IbHOM IPOrPaMMBbI METHBII K npeaMeTHbIM pesyabratam u3 ®I'OC 2010 r.
eMOoro OCHOBHOI'0 00111er0 00pa30BaHUA pe3yJbTaT
TpedoBa-
HUA
COBBIX SIBJICHUSIX; YMEHHE CPaBHUBATH OCHOBHBIE CTATUCTHYECKUE
XapaKTEPUCTHUKH, IIOJyUYEHHBIE B IIPOLIECCE PELIEHUS TPUKIIATHOM
3aJla4yM, U3YYECHHsI PEAIbHOTO SIBJICHMUSI
16 YMmenue BbIOMpaTh MOAXOAALIMA u3ydeHHBId Meton amsi| MII 1.1; 1.2; |@opMupoBanue MpeacTaBIeHUNA 0 MaTEeMaTHKE KaK O METOJe TOo-
peleHns 3ajadyu, MPUBOJIUTH MpuUMepbl MateMartndeckux| 1.3;3.1;3.2 |3HaHUSA AEHCTBUTEIBLHOCTH, TO3BOJISIONIEM OMUCHIBATH U U3y4aTh

3aKOHOMEPHOCTEH B MPHUPOJAE U JKU3HU, PACIO3HABATH
MPOsIBJIEHUE 3aKOHOB MAaTeMaTUKH B UCKYCCTBE, OMHUCHIBATDH
OTACJIbHBIC BLIAAIOIMUCCA PE3YJIbTAThI, MOJYUYCHHBIC B XO/C
pa3BUTHS MAaTEMaTUKU KaK HAayKH, MPUBOJAUTH IMPUMEPHI
MaTEMAaTHYCCKUX OTKprTI/II\/'I " UX aBTOPOB B OTCUYCCTBEHHOU
Y BCEMUPHOMW UCTOPUHU

peaJIbHbIE MPOLIECCHI U SBJICHUS:

OCO3HaHUE pOJIM MaTeMaTWKU B pa3BuTtuu Poccum u mMmupa; Bo-
3MOXHOCTb IIPUBECTU IIPUMEPHI U3 OTEYECTBEHHON M BCEMHUPHOMU
HUCTOPUM MATEMaTUYECKUX OTKPBITUN U UX aBTOPOB
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Pa311e.11 2. HepequL IJIEMECHTOB COACPKAHUS, IIPOBEPACMBIX HA OCHOBHOM TOCYIAPCTBEHHOM IK3aMCHE

no MATEMATHUKE

B Tabnauue 3 mpuBenéH COCTaBICHHBIM Ha OCHOBE (QenepaibHON 00pa3oBaTeiabHON MPOrpaMMbl OCHOBHOTO OOIIEro oOpa3oBaHHs IO
MateMmatuke (0a30BBIM YPOBEHB) MEPEUEHb MTPOBEPSIEMBIX AIEMEHTOB COJICPIKAHMS.

Tabauya 3
Kon IIpoBepsieMblii 3JIEMEHT COAePKAHUSA B nporpamme kakoro | Hainumne 1aHHOrO 3JieMeHTa
KJIacca u3yqaercs coJep;kaHus B Koauduka-
Tope OI'D nmpoumuIbIX Jer
1 |Yucjaa ¥ BBIYHCICHHUS
1.1 |HarypanpHbie u 11enble yncna. [Ipu3sHaku AeTuMOCTH HENbIX YUCel 5-6 +
1.2 |OOBIKHOBEHHBIE W JECSTUYHBIE APOOH, IMPOIEHTHI, OCCKOHEYHBIC TNEPHOAMYECKUE 5-6 +
Ipobu
1.3 |PanmonanbHbIe yrcna. ApudMeTHUECKHE ONepaIiy ¢ PallMOHAIBHBIMHA YHCIAMHU 5-7 +
1.4 | deiicTBuTenpHbIC yncia. ApupMeTHdecKre Onepalunu ¢ JeMCTBUTEILHBIMU YUCIAMU 6-9 +
1.5 |IIpubnmxEéHHBIC BHIYUCIICHUS, TIPABIIIA OKPYTJICHUS, IPUKHUIKA U OI[EHKA pe3yJbTaTa 5-9 +
BBIYMCIICHUI
2  |AuaredpaunyecKue BbIpasKeHHUs!
2.1 |bykBeHHbIE BbIpaK€HHUS (BBIPAXKEHMSI C IEPEMEHHBIMHU) 67 +
2.2 |Crenenb c uenbiM nokasareneM. CTeneHb C palMOHAIbHBIM Moka3areneM. CBOMCTBa 7-9 +
CTEIEHU
2.3 | MHorouseHsl 7-8 +
2.4 | Anrebpanueckas 1poob 8 +
2.5 |Apudmerndyeckuii KOpeHb HATypalbHOU cTeneHHu. JleHcTBHS ¢ apudmMeTHdecKuMu 89 +
KOPHSIMHM HaTypaJbHOU CTEHEeHH
3 |YpaBHeHHUSl M HEPABEHCTBA
3.1 |llensie u mpoOHO-panMoHaIbHbIC YpaBHeHU. CUCTEMBI U COBOKYITHOCTH YPaBHCHHI 7-9 +
3.2 |llenbie u 1poOHO-paOHAIbHBIC HepaBeHCTBA. CHCTEMBI M COBOKYITHOCTH HEPABEHCTB 89 +
3.3 |Pemrenune TEKCTOBBIX 3a1a4 5-9 +
4 |YwucjoBble M0OCJe10BATEIbHOCTH
4.1 |ITocaemoBaTenbHOCTH, CIIOCOOKI 3aJaHUS ITOCICAOBATECILHOCTEH 9 +
4.2 | Apudmerndeckas u reoMeTpudeckas nporpeccun. @opmMyra CIOKHBIX TPOIICHTOB 9 +
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5 | DyHknum
5.1. |®ynkmus, cnocoOs! 3amanust QyHkiuu. ['paduk Gynknuu. O6macte onpeneneHus U 7-9 +
MHOXecTBO 3HaueHud ¢yHkiuu. Hymu ¢ynxmum. [IpoMexxyTKH 3HAKOMOCTOSIHCTBA.
[TpomMe)xyTKM MOHOTOHHOCTH (QYHKIMH. MakCUMyMbl M MUHUMYMBI (DYHKIUH.
HawuOospliee 1 HauMeHbllIee 3HaYeHne (YHKIMU Ha TPOMEKYTKE
6 |KoopauHaThl Ha IPAMOM M ITIOCKOCTH
6.1 |KoopauHaTtHas npsmas 6-9 +
6.2 | lekapTOBbI KOOPAMHATHI HA MJIOCKOCTH 7-9 +
7 |I'eomerpus
7.1 |T'eomerpuueckue (pUrypsl U UX CBONCTBA 5-9 +
7.2 | TpeyroabHUK 5-7 +
7.3 | MHOrOyroJIbHUKH 89 +
7.4 | OKpY>KHOCTb M KPYT 69 +
7.5 |M3mepeHue reoMeTpU4EeCKUX BEITUYHH 7-9 +
7.6 | BekTopbl Ha IIOCKOCTH 9 +
8 |BeposiTHOCTBH M CTATHCTHKA
8.1 |OmnucarenbHasi CTAaTUCTHKA 7-9 +
8.2 |BeposiTHOCTH 7-9 +
8.3 |KomOuHaropuka 9 +
8.4 |MHuoxecTBa 7-8 —
8.5 |[I'padsr 7-8 —

© 2024 denepanbHas cayx0a 1Mo Haa30py B chepe 00pa3oBaHus U HAYKU




Konuduxarop OI'D 2024 r. MATEMATHKA, 9 xnace. 16/17

Pa3nen 3. OTpaikeHne B cofiepKaHUU KOHTPOJbHBIX H3MEPHTEIbHBIX
MaTepHaJIoB THYHOCTHBHIX Pe3yIbTATOB OCBOCHUS OCHOBHOI
o0pa3oBaTe/ibHOI MPOrpaMMbl OCHOBHOI'0 00111ero 00pa3oBaHust

JIudHOCTHBIE ~ pE3yJbTaThl  OCBOCHUS ~ OCHOBHOH  0Opa3oBaTelbHOU
nporpammbl oOydaronumucs (Ha ocaoe @I'OC 2021 r.) oTpaxaroT rOTOBHOCTh
0o0yJaromuxcsi  PyKOBOJCTBOBATHCS ~ CHCTEMOM  MO3UTHUBHBIX  IIEHHOCTHBIX
OpPHEHTAlMH U pPaCIIUpEHHE OINbITa NESITEJLHOCTH Ha €€ OCHOBE W B IIpoliecce
peann3aluy OCHOBHBIX HAIPABIEHUH BOCITUTATENEHOMN AESITENbHOCTH.

CopmepkaHue W pe3ysbTaThl BbIMONHEHHUS 3amgaHuil OI'D cBA3aHBI B TOM
YHUCIEC C JIOCTIXKEHHEM  CICIYIONMX JIMYHOCTHBIX PEe3yJbTaTOB  OCBOCHUS
OCHOBHO# 00pa3oBarenbHOl nporpaMmel Ha ocHoBe GI'OC 2021 1.

B wactu @usuueckozo eocnumanus, Gopmuposanus Kyabmypvl 300pP06bs
U IMOYUOHANLHO20 ONIASONONY UL

— OCO3HaHUE [[CHHOCTH YKU3HH;

— OCO3HaHHUE IMOCJIEACTBUN M HENpPUSATHE BPEOHBIX NPUBBIYEK (ymoTpebiieHue
AJIKOTOJIS, HApKOTHKOB, KypeHNe) W MHBIX (OpM Bpefa A (HU3HIECKOrO
Y TICHXUYECKOTO 3JI0POBBS;

— columoeHre mpaBui 0E30MaCHOCTH, B TOM YHCJIE HABBIKOB 0E30MacHOI0O
MIOBEJICHUS] B HHTEPHET-CPEIE;

— CIIOCOOHOCTBH aNIAITUPOBATHCS K CTPECCOBBIM CUTYAIUSM M MEHSFOIIUMCS
COLMAIBHBIM, HH(GOPMAMOHHBIM ¥ TPHPOJTHBIM YCJIOBHSM, B TOM YHCIIC
OCMBICJISISI COOCTBEHHBIH OIBIT M BBICTpauBasi JabHEHIIINE LEH;

— yMeHHe IPUHUMATD ce0s U APYTHX, HE OCYKIAs,;

— yMeHHe OCO3HaBaTh JMOIIMOHAIBHOE COCTOSHHE ce0s W JPYTHX, YMEHHE
yIpaBiIsATh COOCTBEHHBIM SMOLIMOHAIBHBIM COCTOSTHUEM;

— c(hOpMHUPOBAaHHOCTh HaBBIKA pe(IEKCUHM, NpPHU3HAHHWE CBOEro TIpaBa
Ha OIIMOKY M TaKOTO K€ MpaBa JIPyroro 4eaoBeKa.

B wacti mpyodosozo socnumanus:

— UHTEpeC K MPAaKTUYEeCKOMY H3Y4YEHHUIO MpodeccHil W Tpyaa pasiIndyHOro
pola, B TOM 4YHCIE€ Ha OCHOBE NPHMEHEHHUS H3y4aeMOro MpPEeIMETHOTO
3HaHHS,

— OCO3HaHUE BAKHOCTH OOYUCHHS Ha TMIPOTSIKSHUU BCEH KU3HU JJIs YCTICIITHOM
podecCHOHANBHON AEATENbHOCTH U Pa3BUTHE HEOOXOIUMBIX YMEHHUH IUis
9TOTO;

— YBaXCHUE K TPYIy U pe3yJIbTaTaM TPYJIOBOH JACATEIHHOCTH.

B wactu sxonocuueckozo 6ocnumanusi:

— OpHEHTaLus Ha NPUMEHEHHE 3HaHUI U3 COLMAIBHBIX U €CTECTBEHHBIX HAYK
JUISL pelIeHHsT 3amad B O0JaCTH OKpY)KaloIIeld Cpenbl, IUIAaHHPOBAHHUS
MOCTYIKOB M OIICHKH HMX BO3MOJXHBIX MOCJCACTBUI U OKPYXKAFOIICH
cpenpl;

— TIOBBILIIEHHE YPOBHS JKOJIOTHUECKOH KYyJIBTYpPbI, OCO3HAHUE TI00aTBHOTO
XapakTepa YKOJOTHISCKUX MPOOIIeM U MyTeH X PEIICHHS;

— aKTHBHOE HETIPHUATHE ACHCTBHIN, MPUHOCAIINX BPE] OKpYKaroIei cpene;
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— OCO3HAaHUE CBOCH pONM Kak TpaXJaHWHA M TOTPEOUTENsE B YCIOBHUSX
B3aMMOCBSI3H MPUPOTHOM, TEXHOIOTUUECKON U COLIUATBHOM cpefl.

B uwactu npunamus yennocmu nayuno2o nosHaHusi:

— OpHUEeHTalus B JESATEIbHOCTH HAa COBPEMEHHYIO CHCTEMY Hay4HBIX
MPEJICTAaBICHUH 00 OCHOBHBIX 3aKOHOMEPHOCTSIX pPAa3BUTHS 4YEJIOBEKa,
MIPUPOJIBI U OOIIECTBA, B3AUMOCBS3SX YEIOBEKA C MPUPOTHON U COLUAIBHOM
cpenow;

— OBJIQJICHHUE S3BIKOBOW M YMTATEIBCKON KYJBTYypOH KakK CPEICTBOM MO3HAHUS
MHpA;

— OBJAJCHHC OCHOBHBIMH HAaBBIKAMH HCCJICHOBATEIBLCKON JIESITCIHLHOCTH,
YCTaHOBKA Ha OCMBICJICHHE OIIbITa, HAOIOJCHHI, IIOCTYIIKOB U CTPEMIICHUE
COBEpPIICHCTBOBATh MyTH JOCTH)KEHHSI HHIMBUIYaIbHOIO U KOJUIEKTUBHOTO
Oyaromnosyyusi.

ITpumenntensro k @I'OC 2010 r. MOXKHO FOBOPUTH O CBs3M 3afgaHuil OI'D
C IOCTIDKEHHEM JIMYHOCTHBIX Pe3yIbTaTOB OCBOSHHS OCHOBHOW 00pa3oBaTeNbHOM
IpOrpaMMBl  OCHOBHOTO OOIIEr0 00pa3oBaHHs, OTPAKAIOMMX TOTOBHOCTE U
CIIOCOOHOCTE 00YYAIOMMXCS K CAMOPA3BUTHIO U IMYHOCTHOMY CaMOOIIPEETICHHIO,
c(OPMHPOBAHHOCTE WX MOTHBAlMM K OOYy4EHHIO U  IIeJICHANpPaBICHHON
MIO03HABATEIbHOM NIeSITEbHOCTH, CHCTEMBI 3HAYAMBIX COLIMANTBHBIX
U MOKIMYHOCTHBIX  OTHONICHWH,  HEHHOCTHO-CMBICIOBBIX  YCTaHOBOK,
OTPAXAIONMNX JIMYHOCTHBIE ¥ TPaXAAHCKUE IIO3HIMH B  JICITEIHHOCTH,
COLMaNbHbIE KOMIIETCHIIMH, IPaBOCO3HAHME, CHOCOOHOCTb CTaBUTh €I
W CTPOUTHh JKWU3HEHHBIC IUIaHBI, CIIOCOOHOCTh K OCO3HAHUIO POCCHICKOM
WJICHTHYHOCTHU B MOJUKYJIBTYPHOM COLIMYME, B TOM YHUCIIE

«2) hbopMHUpOBaHHE OTBETCTBEHHOI'O OTHOLICHUS K YUYEHHIO, 'OTOBHOCTH
U CIOCOOHOCTH OOYYAIOIIUXCS K CAMOPA3BUTHIO M CAaMOOOPAa30BaHUIO HA OCHOBE
MOTHBallM K OOYYCHHIO M ITO3HAHHIO, OCO3HAHHOMY BBIOOPY M IIOCTPOCHHIO
JaTbHEHIel HHINBUAYaTbHON TPaeKTOPHH 00pa30BaHNs Ha 6a3e OPHCHTHPOBKH B
Mupe npodeccuit 1 npodeccHoHaIbHBIX MPEANOYTCHHH, ¢ YYETOM YCTOHUUBBIX
TI03HABATEIbHBIX MHTEPECOB, a TAK)KE HA OCHOBE (POPMHUPOBAHUS YBAKUTEIHHOTO
OTHOIICHUS K TPYAY, Pa3BUTHSI OTIBITA YIACTHS B COIIMATBHO 3HAYNMOM TPYIIE;

3) popmHpoBaHHE  ILIENIOCTHOTO  MHPOBO33PEHHUS,  COOTBETCTBYIOIIETO
COBPEMEHHOMY YpPOBHIO pa3BUTHSI HAyKHl U OOLIECTBEHHOW IPAKTUKH,
YUUTHIBAIOIIETO COLMAIBHOE, KYJIBTYPHOE, SI3BIKOBOE, MYXOBHOE MHOTrooOpasme
COBpEMEHHOTro Mupa; <...>

8) popMupoBaHHE IIGHHOCTH 3I0pPOBOTO U O€30MacHOro 00pasa XU3HU; <...>

9) hbopMUpOBaHHE OCHOB 3KOJOTHMYECKOW KYJIbTYPBI, COOTBETCTBYOILCH
COBPEMEHHOMY  YpPOBHIO  JKOJIOTHYECKOTO  MBIIUICHHS, Pa3BUTHE  OIbITA
9KOJIOTHYECKH OPHUCHTHPOBAHHOW pPE(IICKCHBHO-OICHOYHON W IMpPaKTHYSCKON
JIESITENbHOCTH B )KU3HEHHBIX CUTYALUAX).
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Cnenndukanus
KOHTPOJIbHBIX U3MEPUTECJIbHBIX MATEPHUAJIOB 1JI51 IPOBECACHUSA
B 2024 roxy 0CHOBHOI'0 rOCy1apCTBEHHOI0 IK3aMeHa
no MATEMATHUKE

1. Ha3HauyeHHe KOHTPOJIbHBIX H3MepPHUTeIbHbIX MaTepuaios (KUM) OI'D
OcHoBHO#l TocynapcTBeHHbIN 3k3ameH (OI'D) npencrapnsier coboii popmy
TOCYJapCTBEHHOM HTOTOBOM aTTECTAlldd, MPOBOJUMON B LENSAX OMPEICICHUS
COOTBETCTBHUS pe3yJIbTaToOB OCBOEHHSA O0y4JaroIMucs OCHOBHBIX
00pa3oBaTeNBHBIX INPOTrpaMM OCHOBHOTO 00miero o0Opa3oBaHMs TPeOOBaHUSIM
(henepanabHOrO rocyIapcTBEHHOTO 00pa30BaTeNbHOrO crangapTa. s yKka3aHHBIX
menelf  HMCIONB3YIOTCA KOHTPOIBHBIE H3MepHTenbHBIEe MaTepransl (KHM),
HpeICTaBIIAIONIE cO00i KOMILTEKCHI 3aJaHIH CTaHAApPTH3UPOBAHHOM (POPMEL.
OI'D npoBonutest B cooTBeTcTBUU ¢ DepepanbHbIM 3aKOHOM 0T 29.12.2012
Ne 273-®@3 «OO6 oOpasoBanun B Poccuiickoii ®Denepaumu» u  Ilopsakom
HPOBEACHNUS TOCYJAPCTBEHHOI HTOTOBOM AaTTecTallMM IO 00pa30BaTEIBHBIM
IporpaMMaM OCHOBHOTO OOWIET0 00pa3oBaHUs, YTBEPKAEHHBIM IIPHKa30M
Munnpocgemenust Poccun u Pocoopnanzopa ot 04.04.2023 Ne 232/551.

2. lokyMeHTBI, onpefensiomue cogep:xkanue KHUM OI'D

Conepxxanne KUM OI'D ompegmensiercs Ha OCHOBE (pemepanbHOTO
rOCYAapCTBEHHOr0 00pa30BaTEIHHOIO CTAHAAPTa OCHOBHOTO O0IIEro 00pa3oBaHUs
(nanee — ®I'OC):

1) npukaz  MuHucTepcTBa  mpocBemieHuss  Poccuiickort  Denepanuu
or 31.05.2021 Ne287 «OO6 yrBepxaeHHH (eaepaTbHOTO TOCYAapCTBEHHOTO
00pa3oBaTeNnbHOr0 CTaHAapTa OCHOBHOTO 00IIEro 00pa3oBaHUs»;

2) npuka3 MuHucTepcTBa 00pa3oBaHus W Hayku Poccuiickori ®enepanuu
ot 17.12.2010 Ne 1897 (c uamenenusimu 20142022 rr.);

3) muceMo PocobpHanzopa ot 19.12.2023 Ne04-389.

JeranuzupoBaHHble TpeOOBaHMA K pe3yJbTaTaM OCBOCHMS OCHOBHOM
00pa30BaTeIbHON MPOrpaMMbl OCHOBHOT'O 00I1Iero 00pa3oBaHus, IPOBEPSIEMbIE Ha
ocHoBe @OI'OC 2021 r., S4BIAIOTCA IIPEEMCTBEHHBIMH II0 OTHOLICHUIO
K TpedoBarmsM @PI'OC 2010 T.

IIpu pazpaborke KM OI'D yuurtbeiBaercs cojuepxkaHue QenepaibHOR
o0pa3oBaTeNnbHO TMPOrpaMMbl  OCHOBHOTO 00mero oOpa3oBaHus —(TIpHKa3
MunucrepcrBa npocsemieHuss Poccuiickoit ®enepanuu ot 18.05.2023 Ne 370
«OO0 yTBepxkaeHnn (eaepanbHOl  00pa3oBaTENbHOW MPOTPaMMBl  OCHOBHOT'O
o011ero o0pa3oBaHUs» ).

3. Iloaxoasl Kk 0TOOPY coAepkaHus, pa3padorke cTpyktypsl KUM OI'D
JINYHOCTHBIE ~ pe3yNbTaThl  OCBOGHHMSA  OCHOBHOM  00pa3oBaTenbHOI

nporpaMmsl obydaronmmucs (Ha ocHoBe @I'OC 2021 r.) oTpa)aroT TOTOBHOCTH

o0ydJaroluxcs pPyKOBOACTBOBATbCA  CHCTEMOH  IMO3UTHBHBIX  IIEHHOCTHBIX
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OpPHEHTALMU U pPacIIUPEHHE OIbITAa JESITENbHOCTH Ha €€ OCHOBE U B IIpoLEcce
peanm3anuyl  OCHOBHBIX  HAIpABICHUH  BOCIHTATENBHON  JESATENBHOCTH.
CopnepkaHue W pe3yibTaThl BBITONHEHHs 3amaHuil OI'D cBs3aHBI B TOM 4YHCIIE
C IOCTIDKEHHEM CIEAYIOMUX JMYHOCTHBIX pPEe3yJIbTaTOB OCBOCHUS OCHOBHOM
oOpazoBarensHold mporpammbl o @I'OC 2021 1. B 4Yactd (PHU3HMYECKOTO
(oco3HaHMe TOCIEACTBUH U HETIPUATHE BPEIHBIX NPHUBBIYEK M MHBIX (OpM Bpena
Just (U3MYECKOTO U NMCHMXMYECKOTO 3[0POBbS M JAp.), TPYJOBOro (MHTEpeC K
MPaKTUYECKOMY H3YyUSHHUIO IPodecchil u TpyJa pa3aIudHOTO Poja, B TOM YHCIE Ha
OCHOBE IMPUMEHEHUS HU3y9aeMOro IMPEeAMETHOTO 3HAHHUA U Jp.), SKOJIOTHYECKOTO
(opueHTaI Ha MPUMEHEHNE 3HAHUH U3 CONMAIBHBIX U €CTECTBEHHBIX HayK JUIS
pelreHuss 3amad4 B 00JNAacTH OKpYKaromieH Cpensl, IUTAHHPOBAHUS ITOCTYIIKOB
U OLIEHKM HX BO3MOXHBIX MOCIEICTBUIl A OKpyXKaroled cpeiasl U 1Op.)
BOCHHTAHUS, a TakKe NPUHATHA LEHHOCTH HAYYHOTO IO3HAHUSA (OpHEHTaIHs
B ICATENIFHOCTH HAa  COBPEMEHHYIO0 CHCTEMY HAy4HBIX  IPEACTAaBICHHH
00 OCHOBHBIX 3aKOHOMEPHOCTSX pa3BUTHS YeNOBEKa, NPUPOABI M 0OIIecTBa,
B3aHMOCBS35X YeJOBEKa C MPUPOJHON M coluanbHOR cpenoi u ap.). IlonpobHas
uH(OpPMAIHA 0 TUIHOCTHBIX Pe3yNIbTaTaX OCBOCHHUS OCHOBHOH 00pa3oBaTeIbHON
nporpammsl 1o @I'OC 2010 r. ¥ MpeeMCTBEHHBIX JeTaTM3UPOBAaHHBIX TPEOOBAHMIX
K JMYHOCTHBIM pe3yipTataMm Bo ®PI'OC 2021 r. mpuBeneHa B pasgene 3
koaudukaropa.

Crpykrypa KHWM OI'D  oTBedaeT 1enM  TOCTPOCHHS  CHUCTEMBI
nud(epeHIPOBaHHOTO  OOydYeHHSI MaTeMaTWKe B COBPEMEHHOHM  IIKOJIE.
Jduddepennmanys  oOydeHWs  HampaBlIeHa Ha  peIICHHE JIBYX  3ajaad:
dopMupoBaHus y Bcex oOyvarommxcs 0a30BOH MaTEeMaTHYECKOW MOATOTOBKH,
COCTAaBIISIOLNIECH (GYHKIMOHATBHYIO OCHOBY o01ero o0Opa3oBaHus,
¥ OTHOBPEMEHHOTO CO3HaHHS YCIOBHH, CIOCOOCTBYIONIIMX ITOMYYEHHIO YacCTHIO
00y4YaroIMXCs MOJArOTOBKH IOBBIILICHHOTO YPOBHS, JOCTATOYHON IJIsi aKTUBHOTO
UCIIOTB30BAHMUSI MATEMAaTHKU BO BPeMsI JalbHEHIIIero 00yueHusI.

KHUM paspabotanbl ¢ y4ETOM MOJOXKEHHS O TOM, UYTO PE3yJIbTaToOM
OCBOGHHS OCHOBHOH 00pa3oBaTeNbHON MHpOrpaMMBI  OCHOBHOTO — OOIIETo
00pa30BaHuUs JOMKHA CTaTh MaTeMaTHUECKask KOMIIETEHTHOCTh 00y4Jalomuxcs, T.€.
OHH JOJDKHBI: OBNAAETh CHEHMH(DUUIECKUMH I MaTeMAaTHKH 3HAHUSMU M BUAAMH
JEATeIbHOCTH; HAYYUTHCS TPeoOpa3OBaHMIO 3HAHUS M €r0 IPHMEHEHHIO
B Y4eOHBIX M BHEYYCOHBIX CHTyalusX; C(QOpPMHUPOBATH KadyecTBa, IPUCYIIHE
MaTeMaTHYeCKOMY  MBIIUIEHHIO, a TakkKe  OBNaJeTh  MaTeMaTHYECKOH
TEpMUHOJIOTHEH, KINIOYeBBIMH OHATHAME, METOAAMH 1 IPHEMaMHU.

B sKk3aMeHaMOHHON MOJENIN HCIOIb3YETCA CUCTEMA OLICHUBAHUS 3aJaHUM
C pa3BEPHYTHIM OTBETOM, OCHOBaHHAs Ha CIIETYIOIINX MTPUHIIUIIAX.

1. BO3MOXHBI pasiuuHble CHOCOOBI M 3alHUCH Pa3BEPHYTOTO pPEIICHUS.
I'maBHOe TpeOoBaHME — peUIeHHE JOKHO OBITH MAaTEMAaTHUECKH T'PaMOTHBIM, U3
HEro JODKeH OBITh MOHATEH XOJ PacCyKAEHHH 3K3aMeHyeMoro. B ocrampHOM
(metonm, ¢dopma 3ammcu) peleHHE MOXET OBITh IPOU3BONBHBIM. [lonHOTa
U 000CHOBAHHOCTh PACCYXJICHUH OLIEHUBAIOTCS HE3aBUCHMO OT BBIOPAaHHOTO
MeToa pemreHus. IIpu 3TOM OIeHMBAeTCs MPOJBIKEHHE yYaCTHHMKA 3K3aMEHA B
pelIeHNH 3a]a4Hd, a He HeIOUYETHI 110 CPAaBHEHHIO C «ITAIOHHBIMY» PEIICHUECM.
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2. [pw pemeHny 3a1a41 MOXKHO UCTIONB30BaTh 0€3 JJOKa3aTeNbCTB U CChIIIOK
Marematndeckue  (akTel, conepkammecss B y4eOHHKaxX, JIOMYIICHHBIX
K UCIIOJIb30BAHUIO NPU pealn3alii UMEIOIUX FOCYJapCTBEHHYIO aKKpPEeIUTALUIO
00pa3oBaTeIbHBIX MPOrPaMM OCHOBHOT'O 00IIEro 00pa3oBaHUs.

TexkcTsl 3amaHMil TpeAnaraeMoil MoOJEeTH SK3aMEHAIOHHOW pPaboTHI
B IIEJIOM COOTBETCTBYIOT (POPMYJTUPOBKAM, MIPUHATHIM B yUeOHHKAX, BKITIOUEHHBIX
B enepanbHplii  MepeyeHb  y4yeOHMKOB,  JOMYLIEHHBIX  MUHHCTEPCTBOM
npocsemenuss Poccuiickoit ®exepalu K HCHOJIB30BAHUIO MPU  pead3aluu
UMEIOINX TOCYJapCTBEHHYIO aKKpEIUTAlWI0 00pa3oBaTelbHBIX MPOTrpaMM
OCHOBHOTO 00111eT0 00pa3oBaHus.

4. Cs3b 3xk3amMeHanuoHHoi Moaeaun OI'3 ¢ KUM EI'D

CopnepxaresbHOE €OUHCTBO TpeOOBaHMM TIOCYHapCTBEHHOW HTOTOBOM
aTTeCTallMM 3a KypC OCHOBHOW W CpegHeH IIKOJIBl 00ecreurBaeTcsi OOMMMHU
noaxoJamMu K paspaboTke 3amaHuit. Mexny samanusmu OI'D m EI'D umeercs
MPEEMCTBEHHOCTh MO (opMam 3a/IaHHi U TeMaTHUKe, OCOOCHHO B YaCTH MPAKTHKO-
OPUEHTHPOBAHHBIX 3aJaHUHA M TEX JJIEMEHTOB COJEPXKaHUS, TIe BIOCIEIACTBUU
y BBITYCKHUKOB 11 KJTaccOB BO3HMKAIOT MAacCOBBIE TPYIHOCTH (3amadd Ha
JIOKa3aTeNIbCTBO B TEOMETPUH, HA HCCIIEIOBAaHIE YPaBHEHUI U HEPABEHCTB).

CBs3p aK3amMeHalMoHHbIX Mozenedt OI'D um EI'D rtakxke obecreunBaercs
€IMHCTBOM M TPEEMCTBEHHOCTBIO KOAW(DHUKATOPOB DIEMEHTOB COIEpPKAHUS
1 TpeOOBaHMIA K YPOBHIO MOJITOTOBKH BBIITYCKHHKOB IT0 MaTEMaTHKE.

5. XapakTepucTHKa CTPYKTYpbI M coaep:kanusgs KUM OI'D

Pabora comepxur 25 3amaHuii u cocTouT H3 AByX vacted. Yacte 1
colepkuT 19 3aaHuii ¢ KpaTKUM OTBETOM; 4acTh 2 — 6 3a/laHuil ¢ pa3BEPHYTHIM
OTBETOM.

IIpu mpoBepke 0a30BOH MaTeMaTHYECKOH KOMIIETCHTHOCTH SK3aMEHYeMBbIe
JOJDKHBI TPOJEMOHCTPUPOBATh BJIAaJCHUE OCHOBHBIMH ajJrOpUTMaMH, 3HAHHE
Y TIOHHMAaHWE KIIOUYEBBIX JIEMEHTOB COAep)KaHHs (MaTeMaTHUECKUX MOHATHH, X
CBOWCTB, NPUEMOB pEUIEHUS 3aJad U [pod.), YMEHHE I0JIb30BAThHCS
MaTeMaTU4YEeCKOM 3aluChi0, NPUMEHATh 3HAHUS K PEIICHHI0O MAaTeMaTHYECKHX
3a1a4, He CBOJIIMXCS K MIPSIMOMY IIPUMEHEHHUIO aIrOPUTMa, a TaKKe MPUMEHSTh
MaTeMaTU4YeCcKHe 3HaHUS B MPOCTEHIINX MPAKTUUYECKUX CUTYaLIUsAX.

3agaHus 4acTW 2 HAIpaBJIEHbl Ha IIPOBEPKY BIAJEHUS MaTEpUalOM Ha
MOBLIIIEHHOM U BBICOKOM YpPOBHsX. MX HaszHaueHue — JuddepeHuupoBaTh
XOPOIIO YCMEBAONINX IIKOJIHHUKOB 10 YPOBHSIM MOJATOTOBKH, BBISIBUTH HanOojee
MOJITOTOBJICHHBIX O0YYAIOIIUXCS, COCTABISIOIINX ITOTEHIMAIbHBIH KOHTHHICHT
NpO(UIBHEIX KJIACCOB. DTa YacTh COACPXKHT 3aJaHUs MOBBIIICHHOTO M BBICOKOTO
YPOBHEH CIIOKHOCTH U3 Pa3IMUHBIX pa3esioB MaTeMaTHKH. Bee 3amanust TpeOyroT
3aIlMCH pelIeHUH U OTBeTa. 3a/laHusl pacIoIOkKeHbI 0 HApaCTaHUIO TPYJHOCTH: OT
OTHOCHTEIIFHO TPOCTHIX JO CJIOXKHBIX, MPEANONATAIONNX CBOOOMHOE BIaJeHHE
MaTepHaloM U BBICOKUHN ypPOBEHb MaTEMAaTHUECKON KYIbTYpHI.
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Tabnuya 1. Pacnpedenenue 3a0anuii no 4acmsam 9K3aMeHayuoHHOU pabonmul

Cremmdukanus KUM OI'D 2024 r.

MATEMATMUKA, 9 knacc. 6/16

Tabnuya 3. Pacnpeodenenue 3a0anuti vacmu 1
1O NposepsieMblM YMEHUSAM U CNOCoOaM Oeticmauil

Kon
o
KT

OCHOBHBIC YMEHHS U CIIOCOOBI JACHCTBUM

KonunuecTBo
3aJJaHuH

YMeHue ornepupoBaTh MOHATHSAMHE: ONpE/eiICHUEe, aKCUOMa,
TeopeMa, J0Ka3aTelbCTBO; pACIO3HABATh MCTUHHBIC W
JIO)KHBIE  BBICKAa3bIBaHUS, IPHUBOJUTH  HPUMEPHl U
KOHTPIIPUMEPBI, CTPOUTHh BBICKA3bIBAHUS W OTPHILIAHUS
BBICKa3bIBAHUI

Ne Yactb Tum 3apanmit KonmaectBo | MakcumanbHBIH
paboThI 3aaHUI MEePBUYHBIN
Gamn
1 | Yacts 1 C KpaTKuM OTBETOM B BUJIE 2 2
OITHOM UGPBI, KOTOpast
COOTBETCTBYET HOMEPY
MIPaBUJILHOTO OTBETA
2 |Yacts 1 C KpaTKuM OTBETOM B BUJIE 17 17
YUCIIa, TTOCIICIOBATSIIBHOCTH
up
3 |Yacts 2 C pa3BEpHYTHIM OTBETOM 6 12
Hroro 25 31

YMeHue BBHITIONHATH HeﬁCTBHH C 4ucCjiaMH, IPCACTABJIATH
quclia Ha KOOpZ[PIHaTHOﬁ HpﬂMOﬁ; YMEHUE AC1aTh NPUKUIKY
1 OLICHKY pE3yJibTaTa BBIUHCIICHU I

6. Pacnpenesnenue 3ananmii KMM OI'D no coaep:kaHuio, NMpoBepsieMbIM
pe3y/1bTaTaM OCBOCHHMSI OCHOBHOI1 00pa30BaTe/IbHOI NPOrpaMMbl OCHOBHOIO
001ero oopazoBanus

Yacts 1. B 3710i1 9acTi 3K3aMeHAIIMOHHOI pabOTHI ComepKATCS 3aTaHMS 110
BCEM KJIIOUEBBIM pa3iellaM MaTeMaTHUKU, OTPAKEHHBIM B IIEPEUHE IPOBEPSIEMBIX
JNIeMEHTOB cojepxkanus. KonmuecTBo 3amaHmii Mo KakAOMy U3 pasJenoB
OpUMEPHO COOTBETICTBYEeT yIENBbHOMY BeCy OSTOrO pasjena B Kypce.
Pacnipenenenne 3aganHuii Mo paszjenaM cojepikaHus IPUBEICHO B Tabmure 2.

Tabnuya 2. Pacnpedenenue 3a0anuii yacmu 1
NO paA30enam coOepHCaAHUsl Kypca Mamemamuxu

YmeHue BBINOJIHATD pacuérsl 1o (opmymnam,
npeoOpa3oBaHUs  BBIPAKEHHH, B  TOM  4YHCIE C
UCTIONb30BaHUEM (DOPMyI Pa3HOCTH KBaJpaToB W KBajapaTa
CYMMBI U Pa3HOCTU

YMeHne pemath JMHEHHbIE W KBaJpaTHBIE YpaBHEHUS,
CHUCTEMBI JIMHEWHBIX ypaBHEHWH, JINHEIHbIE HEPABEHCTBA U
WX CHUCTeMBl, KBaJpaTHble U JpOOHO-pallMOHAIbHBIC
HEPaBEHCTBA, B TOM 4YHCJIE MPHU PEIICHUH 337ad U3 IPYrHx
MPEeIMETOB U IPAKTHYECKUX 3a/1ad; YMEHHE HCIIOJIb30BaTh
KOOPJIMHATHYIO IPSAMYI0O U KOOPIMHATHYIO IUIOCKOCTb ISt
M300paKeHUs PeLICHUN YpaBHEHH, HEPABEHCTB U CUCTEM

VYMenue crpouts Tpaduku (QYHKIWH, HCHONB30BaTh
rpaduky  JUIT  ONpeNeNeHHs CBOWCTB  IPOLECCOB |
3aBUCUMOCTEH, AN pelIeHHs 3aJad U3 APYTUX Y4eOHBIX
OpPEeIMETOB M pPEalbHOM JKU3HM; YMEHHE BBIPAXaTh
(bopMynamMu 3aBHCHMOCTH MEX/y BeTHINHAMH

YMeHre HCHoib30BaTh CBOWCTBA MOCIEAOBATEIbHOCTEH,
(GhopMyJIbI CyMMBI M OOIIIETO YJeHA TIPU PEIICHUH 3ajad, B
TOM 4YHCJIE 3a1a4 W3 JPYTuX Y4YeOHBIX TPEIMETOB H
peaIbHON KU3HU

YMeHue pemars 3aauy pa3HbIX TUIIOB; YMEHUE COCTABIATH
BBIPDA)KEHMS, YPAaBHEHUS, HEPAaBCHCTBA U CUCTEMBl IIO
YCIIOBHIO 33/1a4H, HCCIIENOBATh MOy4eHHOE PEIIEHUE

Kox mo KOC HasBanue paznena KonuuectBo
3aJaHui
1 Yucna v BBIYUCICHUS 7
2 AnrebpandecKkue BEIPaKCHUS 1
3 YpaBHEHHUS U HEPABEHCTBA 2
4 YucaoBble MOCIEN0BATENILHOCTH 1
5 OyHKIMU 1
6 KoopauHaTsl Ha OpsAMOM U INIOCKOCTH 1
7 T'eomerpus 5
8 BeposiTHOCTB U cTaTUCTHKA 1

OpueHTUPOBOYHAS OIS 33JaHUi YacTh 1, OTHOCSIIUXCS K KaXKIOMY H3
pa3nenoB kogudukaTopa TpeOOBaHUM, IpeACTaBICHA B TabHIe 3.
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YMenue pemaTh 3agadd, B TOM YHCJIE U3 MOBCEIHEBHOU
JKU3HHM, HAa HAaXOXICHHE TEOMETPHUYECKHX BEIUYUH C
MIPUMEHEHHEM H3YUYeHHBIX CBOUCTB (GUTYp U (HaKTOB

10

YMeHue paclio3HaBaThb PaBEHCTBO, CUMMETPHIO U MO100He
¢buryp, napanieabHOCTh U MEPIEeHANKYIAPHOCT MPSIMBIX B
OKpY’KaloILEM MUpe
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Tabruya 5. Pacnpedenenue 3a0anuii yacmu 2
10 NpoGepsieMbiM YMEHUAM U CNOcobam deticmsul

Cremndukanus KUM OI'D 2024 r. MATEMATMUKA, 9 knacc. 7/16
Kon OCHOBHBIE YMEHHS U CIIOCOOBI ACHCTBUN KonunuecTtBo
o 3aJaHul
KT
11 | YMenue npumeHsATh (GOpMyNbl INEepuUMeTpa W IUIOLIAIU 4

MHOTOYTOJIbHUKOB, JUIMHBI OKPYXXHOCTH W TUIOIIAIU KpyTa,
00béMa  MPSIMOYTOJNEHOTO  TapajulelieNuIe/ia;  YMEHHe
MPUMEHSATh NPU3HAKH PaBEHCTBA TPEYTOJIBHUKOB, TEOPEMY
0 CyMMe YIJIOB TpeyronbHUKa, Teopemy Iludaropa,
TPUTOHOMETPHUYECKHE COOTHOLICHUS JIJIsl BRIYUCIICHHS JUTHH,
paccTosHUM, mIomanen

Kox o OCHOBHBIE YMEHHS U CITOCOOBI ISHCTBUI KomuuectBo
KT 3aJaHui
2 YMeHne onepupoBaTh IOHSATHUAMHU: OIpENEICHUE, 1

aKkcuoMa, TeopeMa, [0Ka3aTelbCTBO; PpAaclO3HaBaTh
UCTUHHBIE M JIOKHBIC BBICKA3bIBaHMS, IIPUBOIUTH
IPUMEPBl U KOHTPIPUMEPBI, CTPOUTH BBICKA3bIBAHUS
U OTPULIAHUs BBICKA3bIBAaHUI

14 | YMeHue u3BieKaTh, UHTEPIPETHPOBATh U MPEOOPA30BBIBATH 1
WHQOPMAIMIO, TMpPEACTABICHHYI0O B Tabiaumax © Ha
JrarpaMmmax

15 | YMeHHe HaXOIUTh BEPOSTHOCTH CIYyYaWHBIX COOBITHI B 1

OIIbITaX C PABHOBO3MOXXHBIMHU 3JIEMEHTAPHBIMU COOBITHUSAMU

YacTp 2. 3amaHus 4YacTH 2 HalpaBiIeHBl Ha IIPOBEPKY TaKHX KadecTB
MaTeMaTH4IeCKOH MOJATOTOBKH BBITYCKHUKOB, KaK:
" yBepeHHOe  BIaAeHHE  (POPMANBHO-ONEPATHBHBEIM  alTeOpandecKuM
annaparoM;
* yYMEHME DPELIUTh KOMIUIEKCHYIO 3ajadyy, BKIIOYAIONIYI0 B ceOs 3HaHMS U3
Pa3HBIX TeM Kypca MaTeMaTUKH;
" yMEHHE pCEIIUTh IUIAHUMETPUYECKYI0 3a/Jady, NPHMEHSS pPa3IHIHBIC
TEOPETUUECKUE 3HAHUS Kypca FeOMeTpuy;
" yMeHHE MaTeMaTU4eCKH IPAMOTHO U ACHO 3alicaTh PelIeHHe, IPUBOAS MPU
9TOM HEOOXOIUMEIE MOSICHEHUSI H 000CHOBAHHS,
"  BJaJCHHUE IINPOKUM CIIEKTPOM NPUEMOB U CIIOCOOOB PacCyXICHMUH.
Pacnpenenenue 3agaHuil 4actu 2 mo pasjenaMm INepedHed NpoBEpSIEMbIX
JJIEMEHTOB COJEpKaHUA U TpeOOBaHHH K IMPEIMETHBIM pe3ylbTaTaM OCBOCHHS
OCHOBHOM 00pa30BaTeNIbHON IPOTPaMMbI IPEICTABICHO B TabIMIax 4 u 5.

Tabnuya 4. Pacnpedenenue 3adanuil yacmu 2
N0 pazoenam coOepHCanHust Kypca Mamemamuxu

Koz o Has3panue pasnena Komnnuecrso
KBC 3aJJaHui
3 YpaBHEHUS U HEPABEHCTBA 2
5 OyHKIMU 1
7 I'eomeTpus 3
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5 YMmeHue  pemars  JIMHEWHBIE U KBaJpaTHbBIE 1
YpaBHEHUS, CHCTEMbl  JIMHEWHBIX  YpaBHEHWH,
JIMHEWHBIE HEPABEHCTBA U MX CHCTEMBI, KBaJJpaTHBIE U
JpoOHO-pallMOHABHEIE HEPaBEHCTBA, B TOM YHCIIE
Opd pelleHHH 3aJad M3  JpYruxX IpeJMeETOB
U IPaKTUYECKUX  3aJad; YMEHHE MCIOJb30BaTh
KOOPAMHATHYIO NMPAMYIO U KOOPIUHATHYIO ILIOCKOCTh
JUIS M300paXKeHHs pelIeHuH ypaBHEHUH, HEPaBEHCTB
U CUCTEM

6 YMeHune cTpouTh rpaduky (yHKOUH, MCIIOIH30BAaTh 1
rpaguKu U OMpeneTeHHs CBOICTB IPOIECCOB U
3aBUCHMOCTEH, JUI1 peIICHHsA 3afgad W3 JIPyTUX
y4eOHBIX MPEAMETOB W DPEalbHOIl JKU3HU; yMEHHE
BBIpAXaTh  (OpPMyNaMH  3aBUCHMOCTH  MEXTY
BEJIMYMHAMHA

8 YMeHue pemaTh 3alaud Pa3sHbIX THIIOB; YMEHUE 1
COCTaBIISITh BBIPAXKEHUS, YPaBHEHUs, HEPABCHCTBA U
CHCTEMBI TI0 YCIOBHMIO  3aJaud, HCCIEN0BaTh
HOJyYeHHOE PEIICHHE

11 YMeHue npuMeHaTs (opMyJibl IEPUMETPa U IJIOLIAAN 2
MHOTOYTOJBHUKOB, [UTHHBI OKPY)KHOCTH U ILIOIIA[IH
Kpyra, o0béMa MPsAMOYTOJBEHOIO MHapauielenurne/a;

yMEHUe IIPUMEHATh IIPU3HAKU paBeHCTBa
TPEYroJbHUKOB, TEOpeMy O CyMMe  YIJIOB
TPEyroJabHUKA, TeopeMy Mudaropa,

TPUTOHOMETPUYECKHE COOTHOUICHUS IS BHIYMCIICHUS
JUTHH, PACCTOSIHUM, Myomaaei

7. Pacnpenenenne 3aganuii KUM OI'D no ypoBHSIM CJI0:KHOCTH
B Tabnuue 6 mnpuBeneHo pacnpenenceHue 3amaHuii KMM 1o ypoBHSAM
CJIOKHOCTH.
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Tabnuya 6. Pacnpedenenue 3a0anuti 9K3aMeHayUOHHOU pabomsl
1O YPOGHSM CLOACHOCIU

YpoBeHb CIOXKHOCTH 3aIaHUI KomnuectBo MaxkcumasbHBII
3aJaHui TIepBUYHBIN Oast
bazoBbIit 19 19
TloBblIICHHBIH 4 8
Bricokmii 2 4
Htoro 25 31

Yacte 1 cocrout u3 3amaHuii 6azoBoro ypoBHs cioxHoctu (b). B KM
3aJaHAs TI0 YPOBHIO CJIOKHOCTH PACIPENENSIOTCS CIEAYIOMUM 00pa3oM:
8 3amaHuii ¢ mpexdnonaraeMbpIM IpoueHTOM BbinoigHeHus 80-90, 7 3ananuit
C TmpexanojiaraéMbiM — mporeHToM  BeimonHeHuss  70-80 w4 3amaHus
C TIpearnoiaraeMbIM IporeHToM BoimtoHeHus 60—70.

Yactp 2 cocrout u3 3aganuii nmossimeHHOro (I1) n Beicokoro (B) ypoBHEH
CNOKHOCTH. [IaHupyeMble MPOICHTHI BBIMOTHEHUS 3aaHUi YacTei 2 MpUBeICHBI
B Tabmure 7.

Tabnuya 7. Inanupyemvie npoyeHmol ulnoIHeHUs 3a0anuil yacmu 2

Howmep 3ananus 20 21 22 23 24 25
YpOBEHb CII0KHOCTH II II B 1T II B
Oncrnacmiie MPOHEHTEL 30 50 | 15-30 | 3-15 | 30-50 | 15-30 | 3-15
BBITIOJTHEHUS

8. IIpoo/LKUTENbHOCTH IK3aMEeHa
Ha BbImonHeHue sk3aMeHaloHHOW paboThl OoTBOAMTCS 3 yaca 55 MHUHYT
(235 muHYT).
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9. TonoJiHUTe/IbHBbIE MATEPHAJIBI M 000PY/I0BaHUE

IlepeueHb OMOTHUTENBHBIX MAaTEPUANIOB U O0OPYAOBAaHUS, UCIIOJIB30BAHUE
KOTOpBIX paspemieno Ha OI'D, yrBepkn€H mpukazom MunnpocsemieHus: Poccun
u PocoGpHan3opa.

VYyacTHHKaM 9K3aMeHa pa3pelaeTcss MCHONb30BaTh: JIMHEHWKy, He
COJICPKAIYI0 CIpaBOYHOW WHGOpMalMK; BblIaBaeMble BMecTe ¢ KHUM
CIpaBOYHBIE MaTE€pPHAaJbl, COIEPXKALINE OCHOBHBIE (OPMYJIBI Kypca MaTEeMaTHKH
00pa3oBarenbHON MPOrpaMMbl OCHOBHOTO 00IIETO 00pa3oBaHMsI.

10. CucreMa onleHMBaHUS BBITOJIHEHHUS OTAECJIbHBIX 3aaHUI
H 3K3aMeHAIMOHHOH PadoThI B eJI0M

JInst olleHUBaHUsI Pe3yJIbTATOB BBITOJHEHUS pabOT yYaCTHUKAMH SK3aMeHa
HCIOJIb3yeTCs CyMMAapHBIM MepBUYHBIA Oayl. B Tabmuie 8 npuBoguTcs cucrema
dhopmupoBanus obiero 6asmia.

Tabnuya 8. Cucmema opmuposanus CyMMapHo20 nepeutHo2o 6auia

MaxkcnmanbHOE KOTHIECTBO OallioB MakcumanbHOE KOJIMYECTBO Oa/lIoB
3a OJTHO 3a/[aHHE
Yacrs 1 Yacts 2 3a 3a 3a paboty
Ne 1-19 Ne 20-25 qacTs | 4acTh 2 B LIEJIOM
1 2 19 12 31

3amaHus, OTBETHI Ha KOTOpPBIE OLEHHMBAIOTCS 1 OamioMm, CYHTAIOTCA
BBIIIOJTHCHHBIMH BEPHO, €CITM BIKMCAaH BEPHBIA OTBET (B 3aJaHHUAX C KPAaTKUM
OTBETOM) WJIM MPABHJIBHO COOTHECEHBI OOBEKTHI JBYX MHOXECTB M 3allMCaHa
COOTBETCTBYIOIIAs MOCTEAOBAaTeNbHOCTh IM(p (B 3aJaHUAX HA YCTaHOBJIEHHE
COOTBETCTBHS).

3amaHusd, OTBETHl HAa KOTOpHIC OICHHWBAIOTCA B 2 Oayura, CYHUTAIOTCA
BBINTOJHEHHBIMH BEPHO, €CJIM YK3aMEHYEMBbIH BBIOpaJ IPaBUIIBHBIN IyTh PeLIeHNS,
W3 THCBMEHHOW 3aliCH pEHICHHs IMOHSATEH XOA €ro pacCyXKACHWH, MOIydeH
BEpHBII OTBET. B 93TOM ciydae eMy BBICTAaBISETCS MAaKCUMAIBHBIA 0Oa,
COOTBETCTBYIOIIMI JaHHOMY 3aJaHuio. EcCIM B pEIICHUH IOIyIIEHa OIIHMOKa,
HE UMEIoIasi TMPUHIHUINUAIGHOTO XapakTepa M He BIUfAOmAs Ha OOIIyro
MPaBIIILHOCTH XO/a PEIICHHs, TO YIaCTHUKY SK3aMeHa BBICTaBIsieTcs 1 Oant.

MakcuMaNbHBI TEepBHYHBIA 0al 32 BBINIOJHEHHE JK3aMEHAIIHOHHOM
pabotsl — 31.

B coorBerctBun c IlopsiakoM mpoBeneHHs] TOCYIAapCTBEHHOM HTOTOBOM
aTTecTalny Mo 00pa30BaTENFHBIM IPOrPaMMaM OCHOBHOTO 00IIero oOpa3oBaHUs
(mpuka3z Munnpocsemenus Poccun 1 Pocoopramzopa ot 04.04.2023 Ne 232/551,
3apeructpupoBan MuHroctoM Poccuu 12.05.2023 Ne 73292)
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«72. IIpoBepka SK3aMEHAIMOHHEIX Pa0OT BKIIFOYACT B ceOs:

1) TPOBEPKY W OICHUBAHHE IPEIMETHBIMH KOMHCCHSAMH Pa3BEPHYTHIX
OTBETOB (B TOM 4Kciie YCTHBIX) Ha 3ananusi KM B COOTBETCTBUU C KpUTEPUIMHU
OLIEHMBAHUS MO COOTBETCTBYIOIIEMY Y4eOHOMY IMpEaMETy, pa3pabdoTKa KOTOPHIX
opranusyercs Pocobpuamzopom’ <...>

ITo pesynpTaTaM NepBOi ¥ BTOPOH MPOBEPOK IKCHECPTHI HE3aBUCUMO JIPYT OT
JpyTra BBICTABJISIIOT NEPBUYHBIE OAJUIBI 32 KaXIbI Pa3BEPHYTHIM OTBET Ha 3aJaHUs
KUM. <...>

B cimydae CymecTBEHHOTO pacXOoXIEHHS B IEPBHYHBIX  Oauiax,
BBICTABJICHHBIX  JBYMS  OKCIEPTaMH, Ha3HayaeTcd  TPeTbs  IIPOBEpKa.
CymecTBeHHOE pacXOXIeHHE B MEPBUYHBIX OajuiaX ONpeNeNieHO B KPUTEPHSIX
OLICHWBAHUS MO COOTBETCTBYIOUIEMY Y4eOHOMY NpeaMeTy, pa3paboTka KOTOPBIX
opranusyercsi PocoOpHaa3opoM.

Tpetuil »KcmepT Ha3HAyaeTcs II0 COIVIACOBAHHUIO C IHpeaceaaTeneM
NPEeAMETHOH KOMHCCHMHM U3 4YHCla OJKCIEPTOB, paHee HE NPOBEPSBLIMX
9K3aMEHAI[MOHHYIO paboTy.

TpeTpeMy dKCIIEpPTy MpeoCTaBIsIeTCs HHPOPMALUS O IEPBUYHBIX Oaiax,
BBICTaBJICHHBIX SKCIIEPTaMH, pPaHee MIPOBEPSABIINMH YK3aMEHAIMOHHYIO paboTy».

CyIIecTBeHHBIMH CUHTAIOTCS CIEAYIONINE PACXOXKIACHHUS.

1. PacxoxneHme B OamiaX, BBICTABICHHBIX JBYMsS OKCIIEpTaMH 3a
BBITNIOJIHEHUE J1000ro W3 3amanuii 20-25, cocraBiser 2 Oamia. B atom ciydae
TPEeTHH OSKCHEepT NpOBepseT OTBETHl Ha 3aJaHMsi, KOTOpPHIE BBI3BAIH CTOJIb
CYIIIECTBEHHOE PACXOXKICHHUE.

2. PacxoxmeHus Mexay CcyMMaMH OaJuloB, BBICTABICHHBIX  JBYMS
JKCIIepTaMHu 3a BBIMOJNHEHHWE 3amaHuii 20-25, cocraBiser 4 wim Oojee Oaia.
B sTOM ciyudae Tperuil sKCIepT npoBepsieT OTBETHI Ha Bee 3ananus 20-25.

3. PacxokmeHne B pe3yibTaTax OLICHHBAHHUS JIBYMs SKCIepTaMH OTBETa Ha
onHO W3 3amaHui 20-25 3akimroyaeTcs B TOM, YTO OIMH 3KCHEPT yKa3al Ha
OTCYTCTBHE OTBETa Ha 3aJaHHE B SK3aMEHALlMOHHOH paboTe, a APYrodl sKcmepT
BBICTABHJI 32 BHINIOJTHEHHE 3TOTO 3aJaHHI HeHyIeBoH O6amt. B atom cimywae Tpermit
AKCIICPT MPOBEPSET TOJIBKO OTBETHI HA 3aJIaHMUs, KOTOPHIC OBUTH OLIEHEHBI CO CTONb
CYLIECTBEHHBIM pacxokaeHueM. CHUTyaluy, B KOTOPBIX OJMH JKCIEPT yKasasl Ha
OTCYTCTBHE OTBETa B DK3aMEHAIIMOHHOW pPadOTe, a BTOPOW DKCIEPT BBICTABHII
HyJIeBOH Oajul 3a BBINONHEHHE J3TOTO 3aIaHHSA, HE SBIAIOTCA CHTYalUsSMH
CYILIECTBCHHOT'O PACXOXK/ICHUS B OI[CHUBAHHH.

Ha ocHoBe 0anjoB, BHICTaBICHHBIX 32 BBHINOJHEHUE BCEX 3aJaHU paboThI,
TIOJICYUTHIBAETCSI CyMMapHBI IEPBUYHBIN 0al, KOTOPBIA MEPEBOJUTCS B OTMETKY
0 MATUOAJUIBHON IIKAJIe.

11. U3menenusi B KUM 2024 roga no cpaBHenuio ¢ 2023 roaom
W3menenus ctpykTypsl u conepxanus KM oTcyTcTByIOT.

" Yacre 14 craten 59 denepanbHoro 3akona ot 29.12.2012 Ne 273-®3 «O6 obpasopanuu B Poccuiickoit
Denepanuny.
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Ilpunoscenue
0000 énnbIi miian Bapuanta KUM OI'D 2024 roaxa
no MATEMATUKE

Yposnu cnoscnocmu 3a0anuii: b — 6aszoewiii,; 11— nogvlutennwiii; B — evicokutl.

Ne OcHoBHbIE IpOBepsieMble TPEOOBAHUA Koas! npo- Konsl pasnenos | Yposenb | MakcuMaJIbHBII

K MaTeMaTH4ecKoii MoAroToBKe BepsieMbIX NpoBepsieMbIX CII0K- 0aj 3a
3JIEMEHTOB TpeOOBaHUH HOCTH BBINIOJTHCHHE

COJepKAHUA 3aiaHus

Yacre 1

1 | YMenue pemartsb 3aa4u pa3HbIX TUIIOB; YMEHHUE COCTABIISTH BbIpaKe- 1-8 8-10 b |
HUS, YPaBHEHUs, HEPABEHCTBA U CHCTEMBI 10 YCIIOBHUIO 3aJau, HUC-
CJIEZIOBaTh IOJIyYEHHOE peIIeHHE; YMEHHE pellaTh 3aJayd, B TOM
YyHCclie U3 MOBCEAHEBHOW JKM3HM, Ha HAXO0XJIECHUE TN€OMETPUYECKHX
BEJIMYMH C IPUMEHEHHEM U3yUEHHBIX CBOMCTB (uryp u (akros; yme-
HHE paclo3HaBaTh PaBEHCTBO, CHMMETPUIO U TI0Jj00ue (uryp, napa-
JeTbHOCTh U NEPIEHANKYISIPHOCTD MPSIMBIX B OKPY>KaIOLIEM MUPE

2 | YMeHue pemiaTh 3a7aud pa3HbIX TUIIOB; YMEHUE COCTABJIAThH BbIpa)Ke- 1-8 8-10 b 1
HUSI, YPaBHEHUs, HEPABEHCTBA M CHUCTEMBI IO YCIOBMIO 3a/lauM, HC-
CJIeZIOBaTh IOJYYEHHOE DELICHHE; YMEHHE pellaTh 3a/Jadyd, B TOM
Yyciae U3 MOBCEJHEBHOM >XKM3HM, HA HAXOXKICHHE TIE€OMETPUYECKHX
BEJIMYHMH C MPUMEHEHHEM M3YUYCHHBIX CBOMCTB (uryp u (pakros; yme-
HUE pacrlo3HaBaTh PaBEHCTBO, CHMMETPHIO U ToAo0ue (uryp, mapai-
JETBHOCTh U MEPIIEHANKYISIPHOCTD MPSIMBIX B OKPY>KaIOLIEM MUDE

3 |YMeHue pemarb 3aJaud pa3HbIX TUIIOB; YMEHHE COCTaBIATH BbIpa- 1-8 8§-10 b 1
JKEHHUS, YPaBHEHUs], HEPAaBEHCTBA M CHUCTEMBI 110 YCIOBHUIO 33]a4H, UC-
CJIeZIOBaTh IOJNYYEHHOE DELICHHE; YMEHHE pellaTh 3a/Jadyd, B TOM
Yyciae U3 MOBCEJHEBHOM >KM3HM, HA HAXOXKICHHE TIE€OMETPUYECKHX
BEJINYHMH C MMPUMEHEHHEM M3YYCHHBIX CBOMCTB (uryp u (pakros; yme-
HUE pacrlo3HaBaTh PaBEHCTBO, CHMMETPHIO U ToAo0ue (uryp, mapai-
JETBHOCTh U NEPIIEHANKYISAPHOCTD MPSIMBIX B OKPY>KaIOLIEM MUpE
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Ne

OcHoBHBbIE IpOBepsieMble TPeOOBAHUS
K MaTeMaTH4YeCKOH MOAr0TOBKe

Koab! npo-

BepsieMbIX

3J1eMEHTOB
coJepKaHUsA

Koabl paznesion
NnpoBepsieMbIX
TpeOOBaHMIt

YpoBeHb
CII0XK-
HOCTH

MakcuMaJbHbIH
0aJI1 3a
BLINIOJIHEHH €
3aJaHus

YMeHue pemath 3aJjaq pa3HbIX THIIOB; YMEHHE COCTaBISATh BhIpaxe-
HUsl, YpaBHEHUs, HEPABEHCTBA U CUCTEMBI IO YCJIOBHIO 3a/1auu, UCCII-
€70BaTh MOJYyUYEHHOE PEIlIeHUE; YMEHHUE pellaTh 3a/1a4i, B TOM YHCIIe
U3 TIOBCEIHEBHOM KM3HH, HA HAXOXKJICHHE T'€OMETPUUYECKUX BEIIUYUH
C IPUMEHEHUEM U3YUYEHHBIX CBOMCTB (Uryp U (HaKTOB; yMEHHE pacIo-
3HAaBaTh PABEHCTBO, CHMMETPHIO U MOA00OHe (uUryp, mapamuieaTbHOCTh
U TIepIEeHANKYJIIPHOCT IPSMBIX B OKPY’KaIOIIEM MHUpE

1-8

8-10

b

1

YMeHue u3BiIeKaTh, HHTEPIPETUPOBATh U MPE0OPa30BbIBaTH MHPOP-
MAITUIO, TIPEJICTABICHHYIO B TAOIUIIaX U Ha TUarpaMMax

14

YMeHue BBINOJIHATE IEUCTBUS C YUCIAMHU, IPEACTABIATh YUCIa HA KO-
OpIMHATHOM MPSIMOil; YMEHHUE JIeTaTh NPUKHUIKY U OLIEHKY pe3yjbTaTa
BBIYHUCIIEHUN

YMeHue BBINOJIHATH IEUCTBUS C YUCIAMHU, IPEACTABIATh YUCia Ha KO-
OpJIMHATHOM MpPSAMOM; YMEHHUE JIeJIaTh MPUKHUIKY U OLIEHKY pe3yJjbTaTa
BBIYHUCIIEHUN

1,6

YMeHue BBINOIHATh pacd€Thl 0 popMyJiaM, PeoOpa3oBaHUs BbIpa-
KEHHUH, B TOM 4YHCJE C HCMOJb30BaHUEM (OpPMYJT Pa3HOCTH KBa-
paToB M KBaJpaTa CyMMBbI U Pa3HOCTH

1,2

YMeHue pemath JUHEHHbIE U KBAJpaTHbIE YPAaBHEHUS, CUCTEMBI JIU-
HEMHBIX ypaBHEHUH, JTMHEWHbIE HEPABEHCTBA U UX CHCTEMBI, KBaj-
paTHble M JPOOHO-pallMOHANbHBIE HEPAaBEHCTBA, B TOM YHUCIE IpPU
pelIeHnH 3ajad U3 JPYTUX HOpeIMETOB M MPAaKTHYECKUX 3aj1ay;
YMEHHE HCIOJIb30BaTh KOOPAMHATHYIO MPSAMYI0 U KOOPJAUHATHYIO
IUIOCKOCTh JUIsl M300pak€HUs pelIeHU ypaBHEHH, HEpaBEHCTB
U CHCTEM

10

YMeHue HaxoAWThb BEPOSITHOCTH CIIy4alHBIX COOBITHM B OIBITax
C PaBHOBO3MOKHBIMU 3JIEMEHTAPHBIMU COOBITUSIMU

15

11

YMmenue cTpouth Tpaduku (QyHKIUH, MCTONB30BATh TPAPUKH IS
ONpeAesieHUsI CBOMCTB MPOIIECCOB M 3aBUCUMOCTEH, ISl PEUICHUS
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Ne

OcHoBHBbIE IpOBepsieMble TPeOOBAHUS
K MaTeMaTH4YeCKOH MOAr0TOBKe

Koab! npo-

BepsieMbIX

3J1eMEHTOB
coJepKaHUsA

Koabl paznesion
NnpoBepsieMbIX
TpeOOBaHMIt

YpoBeHb
CII0XK-
HOCTH

MakcuMaJbHbIH
0aJI1 3a
BLINIOJIHEHH €
3aJaHus

3a1a4 U3 JPyruxX Y4YeOHBIX MPEIMETOB U PEalbHOM KU3HU; YMEHHE
BBIpaXaTh (POPMYJIaMHU 3aBUCUIMOCTH MEX]ly BETHUYUHAMU

12

YMeHue BBIMOMHATH Pacy€Thl O (opMysaM, Mpeodpa3oBaHUs BbIpa-
KCHHWH, B TOM YHCJIE C WCIOIb30BaHUEM (OPMYJ Pa3sHOCTH KBaj-
paToB M KBaJpaTa CyMMBbI U Pa3HOCTH

13

YMeHue peniath JUHEHHBIE M KBAJpPaTHBIC YPAaBHEHUS, CUCTEMBI JIH-
HENHBIX YpaBHEHUI, JTUHEIHbIC HEPABEHCTBA U UX CHUCTEMBI, KBaJl-
paTHble U JIPOOHO-pallMOHAIFHBIE HEPABEHCTBA, B TOM YHUCIIE NPH
peleHny 3a/1a4 U3 IPYrux IOpeIMETOB U MPAKTHYECKUX 3a7ad; yMe-
HUE UCIOJIB30BaTh KOOPAMHATHYIO MPSMYI0 U KOOPAMHATHYIO IIJIOC-
KOCTb JJIsl H300paXeHUs PEeIeHUH YpaBHEHUH, HEPABEHCTB M CUCTEM

3,6

14

YMeHue HUCIosb30BaTh CBOMCTBAa MOCIENOBATENbHOCTEH, (POPMYIIBI
CYMMBI ¥ OOLIEro 4jeHa Npu pEeIIeHUH 3aj]a4, B TOM YHUCIIe 3a/1a4 U3
JPYTUX y4eOHBIX IPEAMETOB U pealbHOM KU3HU

15

YMeHue NpuMeHsITh (HOpPMYIBI MEpUMETpa ¥ IUIOMIAJA MHOTO-
YTOJBHUKOB, JJIMHBI OKPYXKHOCTH U IUIOIIAIA KpyTa, 00BhEMa MpsMo-
YTOJBHOTO MapajieNenuIea; YMEHUE NPUMEHITh TPU3HAKU PaBEH-
CTBa TPEYTOJIbHUKOB, TEOPEMY O CyMME YIJIOB TPEYTOJbHHKA, TEO-
pemy Iludaropa, TpuroHoMeTprudecKue COOTHOIICHUS JJISI BBIYUCIIC-
HUs JUIMH, PaCCTOSHUH, TII0IIAIEN

11

16

YMeHue npuMeHATh (GOpPMyJIbl EpUMETpa U IJIOMIAd MHOTOYTOJIb-
HUKOB, JUIMHBI OKPYXXHOCTH W IUIOIIAJAM Kpyra, o0bEéMa mpsMo-
YTOJIBHOTO NapajuleJenuIle/]a; YMEHUE MPUMEHATh IPU3HAKU PaBEH-
CTBa TPEYTOJIBHUKOB, TEOpPEMYy O CYMME YIJIOB TpPEYIOJbHUKA,
teopemy Iludaropa, TpuroHomerpuyeckue COOTHOLIEHUS Ui BbI-
YUCJICHUS JJIMH, PACCTOSIHUH, IUIOIIAaAeH

11

17

YMeHue mnpuUMeHATh (OpMyNbl MEepUMETpa M IUIOMAAM MHOTO-
YTOJIbHUKOB, JJIMHBl OKPY)XKHOCTH U IUIOIIAAM Kpyra, oObéMma
IPSMOYTOJIBHOTO TapaJuIeNICNIANeja; YMEHUE NPUMEHATh MPU3HAKU

11
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Ne OcHoBHBbIE IpOBepsieMble TPeOOBAHUS Koab! npo- Koabl paznesioB | YpoBenb | MakcuMaJbHbII
K MaTeMaTH4YeCKOil MOAroToBKe BepsieMbIX NnpoBepsieMbIX CII0XK- 0aJun 3a
3JIEMEHTOB TpeOOBaHUH HOCTH BbIINIOJIHEHH e
coJepKaHUsA 3aJaHusA

paBEHCTBA TPEYTOJILHUKOB, TEOPEMY O CyMME YIJIOB TPEyroJIbHUKa,
teopemy Iludaropa, TpUroHoMeTpHUueCKUe COOTHOLICHUS IS BbI-
YUCJIEHUS JJIMH, PACCTOSIHUM, IUIOMAaAeH

18 | YMeHne npuMEHATH (GOPMYIIBI TEpUMETpa W TUIOIMIATA MHOTO- 7 11 b 1
YTOJBHUKOB, JJIMHBI OKPYXKHOCTH U IUTONIAA KpyTa, 00BbEMa MpsMo-
YTOJBHOTO MapajieNenuIea; YMEHUe NPUMEHITh TPU3HAKU PaBEH-
CTBa TPEYTrOJbHUKOB, TEOPEMY O CYMME YTJIOB TPEYTOJIbHUKA, TEOpE-
my Iludaropa, TpuroHoMeTpUUECKHEe COOTHOIICHUS ISl BHIYMCICHHS
JUIMH, PACCTOSIHUM, TUIOLIAIEH

19 | YMmeHue pacrnio3HaBaTh HCTUHHBIE U JIO)KHBIE BHICKA3bIBAHUS 7 2 b 1

Yactb 2

20 | YMeHue pemaTh JUHEHHBIC U KBaIpaTHbIC YPAaBHEHHS, CUCTEMBI JIH- 2,3 5 II 2
HEHHBIX YPaBHEHUM, JUHEHHbIE HEPABEHCTBA M MX CUCTEMBI, KBaJ-
paTHbIe U IpOOHO-paIOHAIbHBIE HEPABEHCTBA, B TOM YUCIIE NIPH pe-
LIEHUH 3a7a4 U3 APYTUX MPEeIMETOB U NPAaKTHUUECKUX 3a/ay; yMEHUE
UCIIOJIb30BaTh KOOPAMHATHYIO NPSIMYIO U KOOPAMHATHYIO IUIOCKOCTh
JUTST 1300payKeHUS PEIICHU YpaBHEHHH, HEPABEHCTB M CHCTEM

21 | Ymenue pemath 3aJaud pa3HBIX THIIOB, YMEHHE COCTAaBIISATH BbIpa- 3 8 I1 2
KCHHUS, ypaBHEHHsI, HEPABCHCTBA U CUCTEMBI 10 YCIOBHIO 3aJ1a4H,
HCCJICA0BATh NOJTYYCHHOC PCIICHNUC

22 | YMenue ctpouTh rpaduku (YyHKUIUH, UCIONB30BAaTh TPAaUKH Ui 5 6 B 2
OIIPEJIETICHNS] CBOMCTB MPOIIECCOB M 3aBUCUMOCTEH, JUI pelIeHus 3a-
Jla4d U3 APYTUX Y4eOHBIX MPEAMETOB U PEAIbHOMN )KU3HU; YMEHHE BbI-
paxaTh GOpPMyIIaMU 3aBUCHMOCTH MEX]y BETHUYNHAMU

23 | YMeHue npuMeHaTh GpopMysibl EpUMETpa U IUIOUIaAd MHOTOYTOJIb- 7 11 IT 2
HUKOB, JIMHBI OKPY>XHOCTH M IUIOMIANX Kpyra, oObéMa mpsiMo-
YTOJIBHOTO TMapaJiiesienune1a; yMeHue NpUMEHATh NMPU3HAKU PaBEH-
CTBa TPEYTrOJbHUKOB, TEOPEMY O CYMME YTJIOB TPEYTOJIbHUKA, TEOpE-
my Iludaropa, TpuroHoMeTpuuecKre COOTHOIICHUS ISl BBIYUCTICHUS
JUIMH, PACCTOSIHUM, TUIOLIAAEH
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Ne OcHoBHBbIE IpOBepsieMble TPeOOBAHUS Koab! npo- Koabl paznesioB | YpoBenb | MakcuMaJbHbII
K MaTeMaTH4YeCKOil MOAroToBKe BepsieMbIX NnpoBepsieMbIX CII0XK- 0aJun 3a
3JIEMEHTOB TpeOOBaHMIt HOCTH BbINOJIHEHHUE
coJepKaHUsA 3aJaHusA
24 | YMeHue OonepupoBaTh MOHITUSIMU: ONPEICICHAE, aKCHOMa, TEOPEMa, 7 2,11 I1 2
JI0OKA3aTelIbCTBO; PACIIO3HABATh UCTUHHBIC U JIOKHBIC BBICKA3bIBAHUS,
NPUBOJUTH TMPUMEPbl W KOHTPIPUMEPHI, CTPOUTH BBICKA3bIBAHUS
Y OTPHUIIAHUS BBICKA3BIBAHUI
25 | YMeHue npuMeHsTh (GOpMyJIbl IEPUMETPa U TUIOIIAAH MHOTOYTOJIb- 7 11 B 2
HUKOB, JUIMHBI OKPY>KHOCTHU M IUIOIIAIU KpyTa, 00bEMa MpSIMOYTOJIb-
HOTO TMapajuieNienuIie/la; YMEHUEe NPUMEHSTh MPU3HAKKA PABEHCTBA
TPEYrOJbHUKOB, TEOPEMY O CYMME€ YTJIOB TPEYTOJIbHUKA, TEOpPEMY
[Muaropa, TPUTOHOMETPUUCCKUE COOTHOIICHHUS MJISI BBIYHCICHUS
JUIMH, PACCTOSIHUM, TUIOLIAIEH

Bceero 3aganuii — 25; 13 Hux

0 TUITY 3aJaHUi: 3aJJaHui ¢ KpaTKUM OTBETOM — 19; 3a1anuii ¢ pa3BEPHYTHIM OTBETOM — 6;
1o ypoBHIo cioxHoctu: b —19; [1-4; B — 2.

MakcumanbHBIN TIepBUYHBIN 0as1 3a padoty — 31.

OO11ee BpeMst BHIOIHEHUS paboThl — 3 yaca S5 MuHyT (235 MUHYT).
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