Ocob6eHHOCTU NOArOTOBKU
K rocyaapcTtBeHHOM UTOroBon aTtrecrauum
B 9 Knaccax no yyeoHomy npegmeTy
«MaTtemaTuka» n nnaHMpyemMbiX USMEHEHUMN
B KOHTPOJIbHO-U3MepPUTESIbHbIX
maTtepuanax B 2024 roay

PynakoBa EneHa AnekceeBHa,

npepceaarenb npegMeTHOUM KOMUCCUM MO MaTeMaTUuKe
HCO, K.n.H., AOLEeHT



OI'9 no maremaTtTuke — 3T1O:

% Obs3aTtenbHbIU 3Kk3ameH B TMA BbINyCKHMKOB OCHOBHOM
LUKOSbI

% ObbekTMBHasA oueHKa 3HAaHUN N YMEHUN BbINYCKHUKOB.
PaboTbl wncpyroTcs, n X NnpoBepsaoT He3aBUCUMbIe
3KCNepThbl.

<+ Bo3MOXXHOCTb NPOAEMOHCTPUPOBATL NOJlyYeHHbIe 3a 9 neT
oOy4YeHUs 3HaHUS, YMEeHUS, KOMNeTeHUUN.

* BO3MOXHOCTb OLIEHUTbL CBOU CUTBbI.

< MpaBo Ha nony4yeHue atTecTaTta 3a 9 KNaccoB U NPOMNYycK B
DEeCATbIN.

< CocTaBnsilow,ana cpegHero 6anna atrecrara.

% NeHepanbHaga penetuuma Erd. No ceoemy chopmarty Od
MaKcumMaribHO npubnuxeH kK ElN3.



MnaH noarotoBku K OI'9 no maremaTtuke

1. U3yunTtb AOKYMeHTbI nNo npoBeaeHuto N'MA,
AeMO-BepCUI0 3K3aMeHaLUUOHHOU paboThl.

2. Onpenenutb cBOIO Lenb Ha Ol 3.

3. Onpenenntb ypoBeHb CBOEU NOATOTOBKM.

4. NMNpoaoymaTtb CTpaTeruo NoAroToBKU K 3K3aMeHY.
5. ExxeaHeBHO pewaTtb 3agaHua OI9.

6. He pexe 1 pasa B 2 mecsila npopewinmBaTb
BapuaHTbl KUM OI'D.

7. YyacTBOBaTb B NPOOHbLIX 3K3aMeHax.



AKTYAJIbHbIE OOKYMEHTbI
MO NPOBEAOEHUIO N'UA :

*** Mopsaok npoBeAeHUs rocyaapcTBEHHON UTOroBOM aTTecTauum no
obpasoBaTesibHbIM NporpamMmmMmamMm OCHOBHOro obwero oopasoBaHua
(yTBepxaéH npukasom MuHnpocBeweHns Poccun u PocobpHaasopa ot
04.04.2023 Ne 232/551)

+* Cneuncpukauma KOHTPOSIbHbIX U3MepUTeNbHbIX MaTepuanoB Ans
npoBeaeHus B 2024 rogy OCHOBHOIoO rocyaapCcTBeHHOro aKk3amMmeHa no
maTtemaTtuke — PUMNNU, yte. 10.11.2023

«*  [JeMOHCTpaUuMOHHbIN BapUaHT KOHTPOSbHbIX NU3MEePUTESNbHbIX
maTepuanoB Ansa nposeaeHus B 2024 rony 0OCHOBHOIO rocyaapCTBeHHOro
3K3ameHa no matematuke — ®UMMU, yte. 10.11.2023

« Kogudumnkatop npoBepsieMbix TpeboBaHMM K pe3ynkTraTaM OCBOEHUSNA

OCHOBHOM OOpa3oBaTesibHOU NPorpaMmmMbl OCHOBHOIO ooLero

obpa3oBaHus U 3NIeMEHTOB coAepKaHusi AN npoBegeHUss OCHOBHOIO
rocyaapctBeHHoro aksameHa no MATEMATUKE — PUIMMN, yTe. 10.11.2023



AKTYAJIbHbIE OOKYMEHTbI MO 'B3:

* Cneuundmkaumsa akzameHaUMOHHbIX MaTepuanoB Ans
npoBeneHus B 2023 roay rocyaapcTBeHHOro BbIMYCKHOro
ak3ameHa no MATEMATUKE (yctHasa dopma) ons
oby4yarmxcs no oopasoBaTesibHbIM NporpaMmmam
OCHOBHOI'O obuwero ob6pasoBaHna — ®UMNU, 15.11.2022

% Cneundunkaumsa aKkaameHauMOHHbIX MaTepuanoB Ans
npoBeaeHus B 2023 roay rocyaapcTBeHHOro BbIMYCKHOroO
ak3ameHa no MATEMATUKE (nucbmeHHasa chopma) ansa
oby4yarwwmxca no oopasoBaTenbHbIM NporpamMmmam
OCHOBHOI'O o6buwero obpaszoBaHua — ®UIMNN, 15.11.2022



s://obrnadzor.gov.ru/navigator-gi
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®ENEPANIBHAA CNTY}KBA MO HAZJ30PY B o rR O N
CHEPE OBGPA3OBAHUA U HAYKU TenedoH ana cnpasok: +7 (F

OduumanbHbii cait PocobpHaazopa TenedoH gosepua EM3: +7 (
-

0 POCOBPHAA30PE v rOC. YC/IYTU U ®YHKLUUN v KYMEHTbI v OTKPbITAA CZIVKBA Vv HABUIATOP TMA v MPECC-C/IYXBA Vv

> Hasuratop TMA

Hasuratop NTMA A "

WTrnA9 WEFd -

BbIBOP BYAYLLEIO!

A
»
Martepuans! 414 NOATOTOBKM K EM3 v
-
YBaKkaemble nonbsosatenu!
Matepuasnbl A1a NoAroToskM K O v
depepanbHasn cayxba no Haasopy B chepe 0bpasosaHusa U Hayku 1 DeaepanbHblit UHCTUTYT NeAarorM4eckux UsSMepeHuil noarotosmuam
Matepuanel 4na yuutenein Vv Haswuratop 'MA, B KOTOPOM Bbl Hall4eTe aKkTyanbHyH MHGOPMALIMIO O MPOXOKAEHUM 3K3aMEHOB.

Hasuratop MNA coaepKuUT CCbINKM Ha Moe3Hble Pecypcbl, aKTyanbHylo MHGOPMaLMIO O NOPAAKE NPOXOXKAEHNA 3K3aMEHOB, a TaKKe
MaTepuanbl 418 NOATOTOBKM K 3K3ameHaM. [laHHbil pecypc 6yaeT noneseH He ToNbKo ByAyLUMM BbINYCKHUKAM, HO U UX YYUTENAM.

Hazeemcs, 4To AaHHbIV pecypc NOMOXeT Bam Npu noarotoske K O3 u EM3.

Kenaem ygaun!


http://www.fipi.ru/

https:/fipl.ru

MegepanbHan cayxba no Hagsopy B cihepe obpasoBaHuA U Hayku

o' DI'BHY «MegepanbHbIU UHCMUMYM Negarorudeckux usMmepeHud»
PN

Onac+ EM~ O3~ [IB3+ Hasuratop nogrotosku v Mertoauueckas konunka v Xypuan PUMU Yenyrm ~

Ortkpbiteit 6aHk 3apanmin EMN Orkpeitbiit 6ank saganmin O Uroroeoe counterme Urorosoe cobeceposatue MHoCTpaHHbIM rpaxaaHam
OtkpbiThit 6AHK OLEHOYHBIX CPEACTB MO PYCCKOMY A3bIKY OTKpbiTbiit 6AHK 304AHNIA ANS OLEHKN ECTECTBEHHOHAYYHOM FPAMOTHOCTH

OTKprTbIl:I 6aHk 30AaHUA AN OLEHKHU YMTATENbCKOM FPAMOTHOCTH

HokymeHTbl, onpegensiowume
cTpykTYypy u coaepxanne KUM EI3
2024 ropa




http://oge.fipi.ru/os/xmodules/gprint/index.php?proj=DEQOE27

u ®enepanbHbI UHCTUTYT NegarorM4ecknx n3MepeHuin

6E49/AB3/84C3FC4CC20248DC0O

Q [&° |[A] [A] [A]

OTkpbITbit 6aHK 3agaHnin O3

OTKpbITHIA BaHK 3aganvii O3 | MatemaTtuka

Yucna v BeluMCNEHNS
Anrebpaunyeckue BblpaXeHus
YpaBHEeHUs U HepaBeHCTBa
Yucnosble NocnefoBaTensHOCTA
DyHKUMKN

KoopauHaTkl Ha NPSIMOIA U NAIOCKOCTY
[eomeTpus

CTaTtucTiKa 1 TEOPWSl BEPOSITHOCTEN

Feometpua (1724)

[2] [3] [4] [5] [6] [71 [8] [9] [10] [11] [12] [13] [14] [15] [16] [17] [18] [19] [20] [21] [22] [23] [24] [25] [26] [27] [28] [29] [30] [31] [32] [33] [34] [35] [36] [37] [38] [39]
[40] [41] [42] [43] [44] [45] [46] [47] [48] [49] [50] [51] [52] [53] [54] [55] [56] [57] [58] [59] [60] [61] [62] [63] [64] [65] [66] [67] [68] [69] [70] [71] [72] [73] [74] [75]
[76] [77] [78] [79] [80] [81] [82] [83] [84] [85] [86] [87] [88] [89] [90] [91] [92] [93] [94] [95] [96] [97] [98] [99] [100] [101] [102] [103] [104] [105] [106] [107] [108] [109]
[110] [111] [112] [113] [114] [115] [116] [117] [118] [119] [120] [121] [122] [123] [124] [125] [126] [127] [128] [129] [130] [131] [132] [133] [134] [135] [136] [137] [138]
[139] [140] [141] [142] [143] [144] [145] [146] [147] [148] [149] [150] [151] [152] [153] [154] [155] [156] [157] [158] [159] [160] [161] [162] [163] [164] [165] [16€]
[167] [168] [169] [170] [171] [172] [173]

Uepes Touky A, nexalllyio BHe OKpYXHOCTW, NpoBedeHbl ABe npamble. OaHa NpAMas KacaeTca oKpYXHOCTH
B Touke K. [lpyras npsMas nepecexkaeT OKpYKHOCTb C
B Toukax B u C, npuuém AB = 4, AC = 64. Haitaute AK.



http://oge.fipi.ru/os/xmodules/qprint/index.php?proj=DE0E276E497AB3784C3FC4CC20248DC0

https://oge.fipi.ru/bank/index.php?proj=DEOE276E497AB3784
C3FC4CC20248DC0

denepanbHbIi MHCTUTYT NEAAroTM4ECKUX U3MEPEeHUN "
OTKPbITbIU BAHK TECTOBbIX 3A0AHUU

OTKpbITLIA 6aHK 3agaHuil O3 | MaTemaTuka

IIOJIBOP 3A TAHIIA Kou-Bo 3axannii: 3285

Pazgensl K3C
) Yuena n BbluMCnEHUS
[J AnreGpauyeckne BblpaXeHns
[J YpaBHeHuUs 1 HepaBeHcTBa
0 Yucnosble nocnenosareibHOCTU
0 dyHkumn
) KoopanHaThl Ha MpsMON U NAOCKOCTU
J lreomeTpus
[J CratucTuka U TeOpUst BEPOSTHOCTEN
Tembl K3C
BriGop ~
Tun oTeeTa
() Beibop oTBeTa U3 NpeasioxeHHbIx BapuaHTos [ BeiBop OTBETOB U3 NpeariokeHHbIx BapuaHTos ) Kpatkuii oteet () PassepHyThiil oTBeT

[J YcTaHoBrEHWE COOTBETCTBUSA

Homep 3agaHua Howmep rpynnei

WUckaTe 3agaHua
@ Bce O HepelenHble O PelueHHble

® Bce O Tonbko B "Ma6paHHom" O Bce, KpoMe BKMOHEHHbIX B "M36paHHoe"

HAUTH ] { CBPOCHTH ®HIBTP


https://oge.fipi.ru/bank/index.php?proj=DE0E276E497AB3784C3FC4CC20248DC0

«YTBEPKIAIO» «COT'JIACOBAHO»
JupexTto IIpeacenarenn
: Hay4Ho-MeToan4ecKoro coBera

OI'GHY «DUII 1}

?létpeuuﬁ»‘
'j,().A. Pemernukona ‘ - JI.B. JIuBanoB
oS4 2023 T. & L0 » _reo28ks 2023T.

I'ocynapcrBeHHast HTOroBasi aTrecTalus 1Mo 00pa3oBaTeIbHbIM
nporpaMMaM OCHOBHOIO 00u1ero oopazoanusi B popme
OCHOBHOI'0 roCcyapcTBeHHOro 3k3amena (OID)

JleMoHCTpALMOHHBIN BAPHAHT
KOHTPOJILHBIX H3MEPUTEIIbHBIX MaTEpHAIOB OCHOBHOTO

rocy/iapcTBeHHOro 3k3amena 2024 rona
no MATEMATUKE

HOATOTOBJIEH (heepaIbHBIM TOCYAapPCTBCHHBIM O0/KETHBIM
. HAYYHBIM YUpEIKICHUEM 5
«®EJJEPAJIbBHBIYM UHCTUTYT HEJAT'OTMYECKUX U3MEPEHUWN»

B nemoHcTpaunoHHOM
BapuaHTe npeAacTtaBrieHbl
KOHKpPeTHbIe npumepbl
3a4aHuKn, He
ncyepnbiBalLme Bcero
MHOrooopa3us BO3MOXXHbIX
dopmMmynnpoBOK 3agaHMnN Ha
KaXaou no3vumn BapnaHTa
3K3aMeHauMOHHOM paboThl.
Bce 3apaHus, ucnonblyemble
ANA cocTaBrIeHUsA
3K3aMEeHaUMNOHHbIX
BapuUaHTOB, pa3MelleHbl B
OTKPbITOM OaHKe 3agaHuMn
OI'3 Ha cawurTe fipi.ru.



IK3AMEHALUMUMOHHAA
PABOTA MO MATEMATUKE- 25 3apaHuu

2/

YacTtb 1
19 3apgaHuNn

Yactb 2
6 3agaHuUun

[MpoBepka NOAroToOBKMU
Ha 6a30BOM ypOBHe

MpoBepKa NoAroToBKuU

Ha NOBbILWEHHbIX
YPOBHSIX

11




U3meHeHna B KUM 2024 ropa no cpaBHEHUIO C
2023 rogom

1. Pa3pewaetcsa ncnonb3oBaThb:
HenporpaMmMupyemMbIn KarbKynaTop
(Ansa Kkaxgoro yyacTtHUKa) c
BO3MOXHOCTbIO BblYUCIIEHUA
TPUrOHOMETPUYECKNX PYHKLUMN.

—

* PI5H)

CADNEE BN spaasy

J!u

LT

=~ O

2. B cnpaBoYHbIX MaTepunanax HeT
Tabnuubl KBagpaToB ABY3HA4YHbIX YMcen

3. A3ameHeHo 3apgaHue 6 Ha «Yucna wm
BbIYUCIIEHUA».



NMpoponmxutenbHocTb OI'D No maTemaTuke

Bpems BbinonHeHns paboTbl — 235 MUHYT
( 3 yaca 55 MuHyT)

dononHuTenbHblIe MaTepuansl U 0bopyaoBaHue

** Y4yacTHMKaM 3K3aMeHa pa3peluaeTca Ucnosib3oBaThb:

HenporpaMmmMmumpyemMbin KanbKynaTop (Ana Kaxaoro ydacTHUKa) ¢
BO3MOXHOCTbIO BbIYMCIIEHUA TPUTOHOMETPUYECKUX (PYHKLUNN;
/

“* JINHEUKY, He coaepKaLlyro cripaBo4YHON UHdoOpMaUunu;
*+ BblpaBaemble BmecTte ¢ KMUM cnpaBoyYHble maTepuansl,
coaepalime oCHOBHblIe POopMyIbl Kypca MaTeMaTUKu

oOpa3oBaTesIbHOU NpPorpaMmmMbl OCHOBHOIO ooLero oopasoBaHuA.



OnpeaeneHuve ceoeu uenu Ha OIS

v'npeoaosieTb MMHMManbHbIW 6ann

v cOaTb 3K3aMeH M NpoaoMKnTb ooyyeHue B
cpenHeu LWKoJie C N3y4YeHneM MaTteMaTUKM Ha
0a30BOM ypOBHe

v NOMYy4YnNTb OTMETKY «4» nunum «5»

v'cAaTb 3K3aMeH M NpoaoKuTb odyyeHue B 10-11
Kflaccax ¢ Msy4yeHueM MmaTeMaTUKU Ha yrnyorneHHOM
YPOBHE




Ecnv Bawa uens...,

TO.

v'npeogonets MUHUManbHbIN
oann

» AOCTaTOYHO BbINOMHATL 3aAaHUA Yactu 1,
HabpaTb He MeHee 8 nepBUYHbLIX bannos, N3
KOTOpPbIX HEe MeHee 2 6ansnoB 3a pelueHne
reoMmeTpu4yecKkmx 3apav;

v cAaTb 3K3aMeH U NPOAOIMKUTb
obyyeHue B cpefHeu LKorne ¢
U3y4YeHnemM MaTteMaTuMKM Ha
6a3o0BOM ypOBHe

» AOCTAaTOYHO BbINOSIHUTbL 3a4aHUA YacTtu 1;

v NOMy4YUTb OTMETKY «4»

» AOCTaTO4YHO HabpaTb 15-21 nepBUYHbIX
GannoB., BbINOJIHUB NPEeUMyLLECTBEHHO
3apaHud yactum 1;

v NONYy4YNTb OTMETKY «5»

» HYXHO BbINOJIHATL 3agaHnan 1, n 2
yacTu, HabpaTtb 22-31 nepBUYHbLIX banna.




Ecnu Bawa uenb caaTtb
3K3aMeH U NpoaoIKUTb
oby4yeHue 10-11 knaccax:

TO.

v'C U3yYEeHnemM mMmaTeMaTUKun
Ha yrnybnéHHom ypoBHe

> HY>XHO BbINONMHATb BCEe 3afaHuUA
3K3aMeHauMOHHOM paboThbl;

v'B Knaccax
ecCTeCTBEeHHOHay4Horo
npodcuns

> peKkoMeHAoBaHO HabpaTb He MeHee
18 nepBUYHBLIX OanNNoB, U3 HUX He
MeHee 6 No reomeTpum;

v AN 9KOHOMUYeCcKoro
npodgpuns

> 18 nepBUYHbLIX 6annoB, N3 HUX He
MeHee 5 No reoMeTpuu,;

v ana ¢punsmko-

> 19 nepBUYHbIX DAaNNoB, N3 HUX He

MaTemMaTudeckoro npoduns

MeHee 7 No reoMeTpuUm.




OnpepneneHue ypoBHA CBOEU NOArOTOBKU

PewuTe 3-5 pa3HbIX BapuaHTOB,
COOTBETCTBYHOLUX AEMOHCTPaUNOHHOMY
BapuaHTy O3 2024 r. JeMOHCTPaALUOHHbIU
BapuaHT KUM OI'D onybnukoBaH Ha cauTte
PIBHY «®UMWN» no ccbinke
https://fipi.ru/oge/demoversii-specifikacii-
Kodifikatory.



https://fipi.ru/oge/demoversii-specifikacii-kodifikatory

OueHka ypoBHA CBOeU NOAroTOBKW

* Pe3ynbraTbl MOXXHO 3aHECTU B NIUCT JOCTUXKEHUUN — Tabnuuy, B KOTOPOM
CTONOUK — BapuaHT (HOMep BapuaHTa, padboTbl), CTPOUYKN — HOMepa
3aJaHUKN, Hanpumep, o6o3HavYas npaBuUsibHble OTBETbl 3HAKOM «+», a

HenpaBuJibHblIe 3HAKOM «—».
* JlucT pocTnKEeHUn nNo3BoONUT onpepesfintb ypoBeéHb NnoArotToBKN U TeéMbl,

3aglaHnUA MO KOTOPbIM pellakoTCA BCerga npaBUiibHoO, pelarTCcA He
BCceraa npasusyibHO U He peLllakTCA Unun pewaroTcAa HeBepHO.

BapuaHTbl

3apaHus

25




CTpaTternst noarotoBKU K 3K3aMeHy

Ecnu uenb — TOoNbKO cAaThb 3K3aMeH, a YpOBeHb
NOAroTOBKU HU3KUM, TO:

> HYXHO TPeHUpoBaTbCA BbIMOMHATL 3a4aHus,
KOTOpble XOpOoLLO Nony4yaloTcH,

> [obmnBaTbCcA CTaOMNBbHOro BEPHOro UX peLueHus,

» NOCTEeNeHHO nepexoauTb K pelleHNo HOBbIX 3aaad,
U3y4umB matepuan no yyeoHukam, c
ncnonb3oBaHUEM 3a4aHMN BUAEOYPOKOB, MOCOOUMN.



CTpaternsa noaroToBKU K 3K3aMeHy

Ecnu uenb — caaTtb 3K3aMeH Ha OTMETKY He HUXe
«4», a ypoBeHb NOAroTOBKU CpeaHUMU, TO:

» HYXHO TPeHUpPOBaTbCA BbINONHATL BCe 3aA4aHuUA
yactu 1;

> NMPU BbINOSIHEHUN 33 aHNN, KOTOPbIE XOPOLLO
nosfiy4yaroTcs, noomBaTbCA CTaOUNBLHOro BEPHOro
pelueHus,

> MOCTENEeHHO NepexoanTb K peLueHUI0 HOBbIX
3aad, B TOM yucne, 4Yactv 2, usyuuB matepuan
no y4yedbHUKam, ¢ UCNonb30BaHNEM 3a4aHUN
BUOEOYpPOKOB, MOCOOUMN.



CTpaTeFI/IFI NOAINrOTOBKU K IK3aMEHY

Ecnu uenb — caaTb 3K3aMeH Ha OTMETKY «5», a YPOBeHb
NOAroTOBKU — cpeAHU NN BbICOKUN, TO:

» HYXHO TPeHUpOoBaTbLCH BbINONMHATbL BCe 3apaHuUA
yactum 1,

> pobuBaTbCs CTaOUNBHONo BEPHOro UX peLueHus,

» NOCTErNneHHOo nepexoanTb K peLleHUuro 3aaay 4acTtu 2,
U3y4YyuB mMaTepuan no yyedbHukam, ¢ UCMNoOJfib30BaHUEM
3agaHUM BUOEOYypoOKOB, mocobun,

> MNP BbINOJIHEHNN 3a4a4 YacTy 2 HYXXHO obpaLwaTb
BHMMaHne Ha 060CHOBAHHOCTb U NPaBUJIbHOCTb
3anucu peLueHus.



[JJeMOHCTpaLuNOHHbLIU BapuaHT
KOHTPOMbHbLIX U3MEepPUTESbHbIX
MaTepuarioB OCHOBHOIO
rocynapCTtBeHHOro aK3amMeHa no
maTtemaTtuke B 2024 rony

OcoOeHHOCTU BbINOJNIHEeHUA OoTAeNbHbIX
3agaHvun







[IpakKTUKO-OpUEHTUPOBAHHbLIE
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Ha ILIaHe H300paxkeHO TOMOXO03AHCTEO o anmpecy: ¢c. ABneero,
3-it [Tonepeunsni mep., . 13 (cTopoHa KammoH KISTKH Ha IUIaHE paBHA 2 M).
V4acToK HMeeT IPAMOYTOJBHYIO dhopMy. BEIe3n U BBe3I OCYINECTBAAIOTCA Uepes
€IHHCTBEHHEIE BOPOTA.

IIpn BXoOe Ha YYACTOK CIIpaBa OT BOpPOT HaxXoOHTcA OaHA, a ciIeBa — Trapax,
OTMeUeHHBIH Ha m1aHe nudpoi 7. Iltomans, 3aHATaA rapaxomM, paBHa 32 KB. M.

A mIoH oM HaXoOHTcA B IIy0HHe TeppHTOpHH. [loMmiMo rapaxa, AEHIOTO JOMA
H OaHH, HA VYACTKE HMeeTcAd capall (oacoOHOe MOMEMICHHE), PACTIONOMKEHHEIH
PAIOM ¢ Tapa’kxoM, H TEIUIHIA, IOCTPOSHHAA HAa TEPPHTOPHH oropoza (oropon
oTMedeH nudpoi 2). [lepen KuIBIM JOMOM HMEIOTCA ADTOHEBEIE TOCAIKH.

Bee mopoxkH BHYTPH V9acTKAa HMEHT IDHPHHY 1 M H BBIMOINEHEl TPOTyapHOH
IHTKOH pasmepoM lmxX1m. Mexnay Oamedl H rapaxoM HMeEeTcd ILIOMAIKA

I1omaigsr 04 KB. M, BEIMOIISHHAA TAKOH e [UTHTKOMH.
K 1oMoxo3AHCTBY NOABEIEHO 3JIEKIpHUecTBO. [IIMeerca marmcrpambsHOe
ra30CHADN CHHES.



JI11 0oOBEeKTOB., VKa3zaHHBIX B TaOIHIlEe, ONpeaeiInTe, KaKuMH IdpaMu OHH
00O3HaUeHhkl Ha II1aHe. 3amoIHUTEe TaOauIly, B OJaHK OTBETOB IMEepPEHECHTE
IOCIIeJ0BATETEHOCTE YeTHIPEX ITHUQP.

—

OOBEKTHI JKILTOI JTOM capail OaHsa TEIUTIIA

[Mudper 3 4 6 1

TporyapHasa mianTka npoga€rcss B yHakoBKax Mo 4 mrTykn. CKOIBKO YIIAKOBOK
IUINTKN TMOHA00MIOCH, YTOOBI BBUIOJKHNTH BCE JOPOIKKN N IUIOHIANIKY IIEpe]l

rapaxom?

Hailiqure miomanek, KOTOPYRK 3aHUMAET KIIOI oM. OTBET JaiiTe B KBAJAPaTHBIX
MeTpax.

OtBeT: 6 8

Halinute paccTrogHIIE OT KIUIOTO JOMa MO0 Tapaka (pacCTosHIE MeXIAY IBYM:A
OMIKANMNMI TOYKaMHI IO IPsAMOIl) B METpax.

OTBeT: 1 O

OTBeT:




N

XO03s11H VUHACTK4a ILUIAHIIPYEST VCTPOHTE B KIINIOM JOME 3IIMHEC OTOILIICHIIC.
On pPacCMATPIHIBACT [IBd BAPIHAHTA. JICKTPIYUCCKOC ILIIHI I'da30BOC OTOILVICHIIC. HGHBI
Ha 060p}’,ﬂ:0B&HI-IE‘ II CTOHNMOCTE €TI0 VYCTAHOBKII, JdaHHLBIC O PpPacXolic TIa3a,
AMICKTPOSHEPI'HI IT IIX CTOIIMOCTII J4dHBI B TaOIHIIIE.

Cpen. pacxona
IIpouee peA-P ) . ,
HarpeBarens ~ rasa/ CTonMocTh rasza/
o0opyI0BaHIIE ~
(koTem) ' cpea. noTpedi. | 3JIeKTPO-3HEePruu
IT MOHTaXK
MOTITHOCTH
I'azoBoe - ~ . -, . -
24 TBIC. PVO. 18 280 pyoO. 1.2 xy0. M/u 5.6 py0./Ky0. M
OTOTLIICHIIE ' ‘ ' ' ‘
DIIEKTP. ~ ~ - ~
P 20 TBIC. PVO. 15 000 pyo. 5.6 kBT 3.8 pyo./(xkBT-u)
OTOTLIICHIIE - ‘ -

O6aymaB o0a BapuaHTa, XO3SMH peInil YCTAaHOBHTH Ta3oBoe O0OO0OpYIOBaHIIE.
Uepes CKOIBKO  YacOB  HEMPEPBIBHOII  padOTBI  OTOILUIEHUSA  SKOHOMIISA
OT HCIOJb30BaHUA Ta3a BMECTO JJIEKTpUYECTBA KOMIICHCHPYET Pa3HOCTh
B CTOIMOCTH YCTAHOBKH I'a30BOI0 1 3IeKTPHISCKOr0 OTOILICHIA?

OtBeT: 500




«Yucna n BblYUCNeHUs»
3

. 5
Hanipure 3HadyeHHWe BbIpaKeHUs ¢ 14 [IpencraBpTe pe3ynbTar B BHJIE
HECOKPAaTUMOU OOBIKHOBEHHOH JpoOu. B 0TBeT 3anuiunTe 4MCIUTENb 3TOM IpooHu.

OTBerT: 13

PewweHue:

5 3 5 3 5.7-3.3 35-9 26 2-13 (13

6 14 2-3 2.7 2.-3.-7 42 42 2.21 21

OTBerT: 13.



«KoopanHaTbl Ha nNpsAMon»

7. Ha xoopauHaTHOM NPsSIMOM OTMEUEHA TOYKa A.

I = I ——
M3BEeCTHO, 4TO OHA COOTBETCTBYET OAHOMY M3 YETHIPEX YKA3AHHBIX HUKE YHCEII.
KakoMy M3 4ncesl COOTBETCTBYET TOUKa A7

1) 181 2 \/3_7 3) 0,6 4) 4.

16

OTtBer; 2

PelwleHue:

% ~ 11,3; V37 = 6,08; koopaunara 4 6onbie 5, HO MeHbIIe 10.

OTBeT: 2.



«AnrebpanyeckKkune BbIpaKeHUsA»

-n |
oL
8. Hangure 3HaueHUE BBIPAXKECHUS oooa
a d =dad .
a -7°(a 5)2 HpI/I a.:5- CZ; :an—m;
OTtBer; 125 : S
(a")"=a";

12. UTtoOBI mEepeBECTU 3HAYCHUE TEMIIEPATYPHI MO MKaJe [{enbcus B
mkairy Papenreiita, noib3yrorcs popmynont t- =1,8t- +32 ,raet - -
TeMmneparypa B rpagycax Llenbcus, t - Temneparypa B rpamycax
@Dapenrerta. CKOJIBKUM TpagycaM no mkaie GapeHrenra
COOTBETCTBYET —25 TpaaycCoB Mo mkaje L{enbcus?

OTBer: -13




«YpaBHEHUA U HepaBeHCTBa»

9. Pemuiute ypaBHEHUE X +x—12 =0

Ecnu ypaBHeHHE UMeEET 00JIee OHOrO KOPHS, B OTBET
3aIIUIINATE OOJIBIINNM U3 KOPHEH.

OtBeT: 3

e (Dopmyna KopHel KBaapaTHOTO ypaBHEHHS:

b+
xX= bga\/ﬁ, rae D=b2—4ac.

. 2
e Ecnu KBanpaTHBIH Tpéxuien ax ~ + bx +¢ UMeeT IBa KOPHA X| H X1, TO
2
ax” +bx+c=a(x—x)(x—x,);

s . 2 o
€CJIH KBaJIpaTHBIU TPCX4JICH ax + bx + ¢ umeer CIHHCTBCHHBIN KOPEHL X,
TO

ax2+bx+c‘=a(x—xn)2*



«YpaBHEHUA U HepaBeHCTBa»

) B |

13. Ykaxure pelieHue {x +2,6<0,

CUCTEMBI HEPABEHCTB x+5=1.

D —2.6 4 * >) 4 2.6
& o— I, %

>) 4 26 3 4 38

OTBeT: 2




«CTaTucTtukKka n Teopusa BEpoOATHOCTEN»

10. Ha Tapenke nexar mTupoXKKH, OJJMHAKOBBIEC HA BUI: 4 C MSICOM, 8 C
KanmycTou u 3 ¢ ssonokamu. IleTss Hayrag BeIOMpaeT OAMH MHUPOXKOK.
Hailignte BEepOATHOCTh TOTO, UTO MHUPOKOK OKAKETCA C SOJTOKAMMU.

OTtBeT: 0 : 2

* BeposTHOCTE coOBITHS A — 3T0 uncito P(A), paBHOE OTHOIICHHUIO
KOJINYECTBA OJArONpPHUATCTBYIOIIUX COOBITUIO A 3lieMEeHTapHBIX UCXOI0B N,
K OOIIIEMY KOJIMYECTBY AJIEMEHTAPHBIX PAaBHOBO3MOXXHBIX UCXOA0B N:

N
P(A)=—2
NI
BepostHOCTh cOOBITHS — 4mcio u3 orpeska [0; 1].

BeposTHOCTH MPOTUBOIIOIOXKHBIX COOBITHI B CyMME HaroT 1.



«PYHKUUN 1 rpaddnkn»

11. YcTaHOBUTE COOTBETCTBUE MEXTY rpaduKaMu (PyHKIIUA U
(hopMyaamMu, KOTOPhIE UX 3aJal0T.

A) . J_.-.IL | B ) J;ll i\ B ) J;n
\
\ / \ =
\ 1 —— 1
0o 1 S o[ 1 x a1 x
\ P
|
[
2 X 2
1) yv=x" 2) 125 3) 1=;
A|lB|B

OTBeI:i 3 2




«DyHKUMN n rpacpmkn». NMpumep 13 OTKPbLITOro 6aHka
'SICTRHOBHTé CD(.lTBP:TCT-BHe'H Bl]ll[[[ﬂ"l‘e' OT];ET. - ' ' ' ' ' ' ' ' - ' ' - | ' '

o 2 o
Ha pucynkax m3o6paxens! rpapukn ¢yHKumii Buga y = ax~ + bx + ¢. YeraHoBuTe cOOTBeTCTBHE MKy Tpadukami (yHKIIT 1 3HAKAMIT

KO3(QUINEHTOB a I C.

I'PA®OUKHA
A) yi b) »i B) yi
0 x 0 \j x 0 %
KODOPUITUEHTBI

1) a<0,¢>0 2) a>0.c<0 3) a>0,e>0



«HucrnoBble nocregoBaTesibHOCTU»

14. Buka peminiia HayaTh JeaaTh 3apAAKy Kax10€ yTpo. B mepBbii 1eHb OHA
caenana 30 mpucegaHui, a B KaX/IbI CICAYIOINUN JEHb OHA JIealia Ha OAHO U TO
K€ KOJIMYECTBO MPUCETAHUN OOMIbIIEe, YeM B MPEAbIAYIINHN JeHb. 3a 15 nHEel oHa
caenana Bcero 975 npucenannii. CKOJIbKO IpUCENAHUM caenaia Buka Ha naThIi

JIEHL?
OTtBeT: 50

e Qopmyna 1 -ro wieHa apuMETHICCKOI IPorpeccut (a , ), IepBblil WieH

KOTOpO#i paBeH a@; W pasHOCTh paBHa d :
a,=a,+d(n-1).

e DopMyna CyMMBI IEPBBIX /1 YIEHOB apU(PMETHYECKOIT IPOrPECCHH:
(ay+a,)n . . .
S, =——". e dopMyna 71 -ro 4jeHa reoMeTPUYECKOli rporpeccuu b, , IepBblil 4ieH KOTOpoii

2

paBen b, a 3HaMeHaTEbL paBeH ¢ :
n—1
bn :bl q

L4 (Dopmyna CYMMEI IIEPBBIX 11 YIICHOB TCOMCT’pI/I‘{CCKOﬁ MMpOrpeCcCHH:
(qﬂ _ 1)b1
;S” = T .



«'eomeTpusa. TpeyronbHUK»

15. B paBHOOenpeHHOM TpeyroiabHuke ABC B

c ocHoBaHueM AC BHEIIHUH yroJ mpu

sepmnne C pasen 123° . Haiigure

BesmuuHy yriia BAC. OTBeT naiite B rpagycax. 123°

OrtBer: 57/ . y C
«feomeTpus. OKpYyXHOCTb U Kpyr»

16. HalinguTe AnuHy XOpJbl OKPYKHOCTH
pagrycoMm 13, ecin pacCTOSIHHUE OT LIEHTPA

OKPY>KHOCTH 10 XOpAbl PaBHO 3.

OTBeT: 24 . ~__




«FeomeTpusi. MHOroyrosibHUKn»

17. Haiigute miomaap Tpaneiumu, ’
M300paKEHHON HA PUCYHKE. O
OTBeT: 168 . |
9 12
Hnowaou guzyp
Hapa.'lmeﬂor‘paMM TpeyronbHuk
b/ |n ; S =ah, L §= %ﬂf?a
Y § =absiny AY K S:%absiny
Tpanenus Pomb

Tb A‘ d,, d, — nnaronanm
h S = .
AN
2 Fa
-




«'eomeTpua. UamepeHne reomeTpmyeCKNX BeNNUYUH»

18. Hanaure TaHreHc ocTporo yria,

M300paKEHHOTO HA PUCYHKE.
9 /

[IpsmMoyronbHBIH TPEYTroJIbHUK

OTtBerT:

. 1
simmao=—
C

C (4] b
cosd=—
C

L
- tga=2
b b

Teopema Iludaropa: a ‘ibhi=c’



«FeomeTpunyeckme hurypbl n nx cBoncTea»

19. Kakne u3 cieayromux yTBEPKACHUN BEPHBI?

1) Uepes TOUKy, HE JICKAIMYI0 HA TAaHHOW MPAMOU, MOXHO
MIPOBECTU MPIMYIO, TAPATIIEIBHYI0 3TOU MIPAMON.

2) TpeyroabHHUK CO CTOpOHaMH 1, 2, 4 CyIIIECTBYET.
3) B mr000M mapajienorpaMmmMe €CTh JIBa paBHBIX yIJia.

B oTBeT 3anumiyMTe HoMepa BEIOPAHHBIX YTBEPKICHUM 0€3
IpOOEJIOB, 3alAThIX U JPYTHUX JOHOJIHUTEIBHBIX CUMBOJIOB

OTBeT:; 13 (mawm 31)







Ne20 -

Ne21 —

Ne22 —
Ne23 —
Ne24 —
Neo25 —

3agaHusa 4yacTu 2

ynpoLlieHne anrebpanyecknx BbipaXXeHUn, pelueHue
ypaBHEHUWN, HepaBEHCTB U UX CUCTEM,

pewieHne TeKCTOBOM 3a4auun: MoaenupoBaHue pearibHbIX
CUTYyaLUU Ha A3blKe anredpbl; coCcTaBrieHUe BbIpaXXeHus,
ypaBHEHUS U HepaBeHCTBa MO YCIIOBUIO 3a4auum;
nccrnegoBaHmne NOCTPOEHHbIX MoAenen ¢ UCNOoNib30BaHUEM
annaparta anreopbl,

NOCTPOEHMEe U YTeHUue rpaduka PyHKUUN,
3agava Ha BblYMCrieHUue Nno reomeTpuu,
3agada Nno reoMeTpumn Ha AOKa3saTenbCTBO,

reoMmeTpunyiecCkKkas 3agada no reomMmeTpmm BbiCOKOro ypoBHs
CNOXHOCTM.



OueHnBaHue 3agaHNUN YacTU 2

< Yvyawmuncsa Bbiopan npaBusibHbIU NYyTb peLUeHUs, U3

L)

L)

L)

L)

NMUCbMEHHOM 3anuncu peLleHns NOHATEH Xo4 ero
paccyXxneHun, nosiy4yeH BepHbIN OTBET — 2 banna,
COOTBETCTBYHOLWMN AaHHOMY 3a4aHUIo.

B peweHun gonyweHa ownbKa, He nmeroLLas
NPUHLUNUArIbHOro Xxapakrepa n He BNuAKOLWas Ha ooy
NpaBUIIbHOCTb XO04a peLlleHuns, TO y4yaliemycs
3acunTbiBaeTca 1 G6ann.

B pewieHnn nmerotca nornyeckme owiMoOKn, HapyLleH xo4
peweHusa, unm 6onee ogHON ONMUCKU UM BbIYUCIIUTESIbHON
OLWUOKN, UNN peLleHne He aoBeneHo A0 KoHua — 0 6annos.



OLEEHUBAHUE 3A0AHUN YACTMU 2

4+ OwunbKa BbIYMUCIIUTENIBHOrO Xapakrepa unm
BblYUCIIUTENbHAsA OWMOKa — 3TO oWwMbKa, AonyLweHHas npu
BbINOSTHEHUM CMOXEHUSA, BbIMUTAHUA, YMHOXEHUA U
AerneHus.

4+ 1 6ann gonyckaeTcs CTaBUTb B TeX criydasx, korga
eAWHCTBeHHas BblYUCNMUTENbHaA OWMOKa cTana NnpUYNHOmn
TOro, YTO HeBepeH OTBeT.

4+ K BbluncnutenbHbIM OLLUOKAM HEe OTHOCSATCSH OLUMOKU B
dopmynax npu peweHUn KBagpaTtHOro ypaBHeHus,
AEeNCTBUAX C YUCIaMU C Ppa3HbIMU 3HAKaMU, YNPOLLEeHUN
BbIpaXXeHUWU CO CTENEHAMMU N KOPHAMMU U T.A.



OBLUME TPEBOBAHUA K PELLUEHUIO U
OD®OPMIEHUIO 3SA0AHUUN YACTU 2

4# BO3MOXHbI pa3finyHble cnocoObl U 3anncu
pa3BepHyTOro peweHusa. FlnaBHoe TpedboBaHue —
pelweHne AOMKHO ObITb MaTeMaTU4YeCKMU rPaMoOTHbIM, U3
Hero AofmKeH ObITb NMOHATEH XOA4, pacCyXAeHUN
3K3aMeHyeMoro.

4 [lpm pewseHUU 3aga4ym MOXHO UCNONb30oBaTh 0e3
AOKa3aTesibCTB U CCbINIOK MaTemaTun4yeckue cakrhbl,
copepxalmecs B y4eOHUKaX U y4eOHbIX nocooumsax,
pekoMeHayeMbIX K UCMOSIb30BaHUIO NPU peannsauum
obOpas3oBaTesibHbIX NporpamMmm.



3apaHue 20 (pemo-2024)
Pemmre ypasuenue X 4= (4x — 5)°.

bannv Cooeporcarue kpumepusi
2 OOOCHOBAaHHO TMOJYY€H BEPHbIN OTBET
1 PernieHue 10BEICHO 10 KOHIIA, HO JIOMYyIlieHa apudMeThuIecKas OmnokKa, ¢ e¢
y4€TOM JaJIbHEUIIIME IIaru BBITIOJHEHBI BEPHO
0 PelieHre He COOTBETCTBYET HU OJHOMY M3 KPUTEPUEB, MIEPEUUCICHHBIX BBIIIEC

Pelienue.
McxonHoe ypaBHeHUE NPUBOAUTCS K BUY:

(f—’ —-atx+5](.x1 +4x—5)=(}_

2 y
YpaBHenue x~ —4x+5=0 He umeeT KOpHEi.

YpasHeHue x” +4x—5=0 umeer KOpHH =5 U 1.
Orser: —5; 1.




KommeHTapuu K ocpopmneHuto 3agaHmna Ne 20

< MeTopq pelueHUA MOXeT ObITb JIIOOOW: NCNONb3yA AeneHne
MHOrou4sieHa Ha MHOrou4JieH; pacKkpbiTue CKOOOK; cocTaBrieHue
COBOKYMHOCTEN U CUCTEM U Ap.

€ OTBeT MOXeT ObITb 3anncaH B BUAe pPaBeHCTB; NepevynucrieHnem
KOpHEeW; MHOXeCTBOM (B (pUrypHbIX CKOOKax).

© Mpwu rpaduyeckom peLieHUU HepaBeHCTBA A0JKHA ObITb
3anucaHa paccmartpuBaemast PyHKLUSA.

< lMpn ncnonb3oBaHMU MeTOA4a MHTEPBANoOB TOYKU AOMKHbI ObITb
HanaeHbl (2 He NPOCTO 0O003Ha4YeHbI Ha YepTexe).

© MNpwu pelwleHNn KBagpaTHOro ypaBHEHUs1 C UCNOJNIb30BaHUEM
dopmMyn AUCKPUMMHAHTA N KOPHEWN A0MKHbI NPUCYTCTBOBaTb
3annCKU HaxXoXOeHUs1 YNCITOBOro OTBeTa, a He NPOCTO OTBET.



TUMNMNWYHbLIE OWWUBKK NMPU BbINOJIIHEHN 3AOAHUSA Ne 20

Ownobkn B npeobpasoBaHUAX, B MPUMEHEHUU CBONCTB apudmMeTU4ecKmnx
AencTBUU N chopmMmyn CoKpaweHHOro YMHOXeHMUS.

[deneHne Ha MHOXUTENb, B pe3yfikTaTe KOTOPOro NPoucxXoauT NoTeps KOPHS
(B ypaBHeHMAX TMNa X(X° + 2x +1) = 6(x + 1); x?> = 4).

Mpu pelueHnn ypaBHeHUs X2 = 4 oMGOYHO Nonyyanu cneacTeme x=\4, a us
Hero genarnv BbiBO4, YTO X = + 2.

MaTtemaTuuyeckme owMGKM Npu 3anmncu pe3ynbTaToB HaXoXaAeHus
ANCKPUMUHAHTA: 1) = ... = 40 = +/40 = 7,

Mpu peweHMn cuctembl ypaBHEHUN peluanu Kaxgoe ypaBHeHUe B
OTAENbHOCTU U HEBEPHO 3anucbiBanu oTBeT (He B BUAe yrnopaaovyeHHon
napbl YNCeN UIIN CUCTEMbI YPaBHEHUN).

BbluncnuTernbHble OLLUOKM.

MyTtaHnua ¢ durypHbIMU, NPAMBbIMU U KPYIMbIMU CKOOKaMu.



[Mpumepbl peweHusa 3agaum 20. Npumep 1.
x'= (¥x '5)1

- -Yx +5=0

L2

© D:=16-20:"Y. [D = He &pemug
| Fwem.n.:j HUﬂITﬁ.E. HLQGWMHD g’gﬁﬁﬂu Lnfbm uz ompu-

B LTISVITT-LV R FUTIP V-

..............

..............



[MpuMepbl peweHna 3agaum 20. NMpumep 2.

ﬂ A + L8 -42=0 Penmite ypaBHeHHUE L?+ i—12 =0.
X+ X ] x° X
/]
1 +4H¥X-A2X=0 093 . X#0 Oteer: x=0,5, x= —l.
12% = Ux~4=0 6

£2x7~6x + Lx~41=0
(2x—A)(Ex+4)=0 { YOmJ@em 0,6 3-é—

_ 1 4

(Tp.: %, @

3a pelueHune BbicTaBnsaeTcsa 2 6anna, Tak Kak npaBUITbHO BbIMOMHEHbI
npeobpa3oBaHust, NONy4YeH BEPHbIN OTBET.




(x"\“ . 1{1-‘\\" 3%:0, (7-4)“=-l"‘
1%-1-3-0 (x-4)° =4
D=4+4) 469"

":

X » 31‘4 &/3 (X"4\ 3
& % ax:4 -3
x%3x-2:0

"“”‘4*53', 13,

OueHKa: 0 6annos.

NMPUMEP 3.

[onylleHa owmnbka Npu HaxXoXaeHn OANCKPUMUHAHTA.



3apaHue 21 (aemo-2024)

Pp100710B B 5 4acOB yTpa Ha MOTOPHOM JIOAKE OTIPABUIICS OT MPUCTAHU
IPOTUB TEYEHUS PEKH, Yepe3 HEKOTOPOE BpeMs OpOCHII AKOPb, 2 yaca
J10BMII pHIOY M BepHYyJicsa oOpatHo B 10 yacoB yTpa Toro xe aHs. Ha
KaKO€ PACCTOSTHUE OT MPUCTAHU OH OTIUIBLI, €CJIIU CKOPOCTh PEKU
paBHa 2 KM/4, a COOCTBEHHas CKOPOCTh JIOJKU 6 KM/4?

Pemenue.

[IycTh uckOMOe paccTosiHue paBHO X KM. CKOPOCTb JIOJAKH TPH JIBUMKEHUH MPOTHUB
TEYeHHUss paBHA 4 KM/4, OpH JABWKEHHHM I10 TEYEHUIO paBHa 8 km/4. Bpewms,
3a KOTOPOE J10JKa AOIUILIBET OT MecTa OTHIPABJIEHHs /0 MecTa Ha3Ha4dYeHUs

X X
1 00paTHO, pPaBHO [?1 +§) yaca. M3 ycnoBusa 3agaud cleayer, 4To 3TO Bpems

. X X
paBHO 3 dacaMm. CocTaBUM YpaBHEHHE: 2 - i 3.

PeinuB ypaBHeHHE, MOTYyYUM X = 8.

OtBer: 8 KM.



3anaHuve 21

bannbi | CoOepxxaHue Kpumepusi
2 Xop pelweHns 3agavym BepHbIA, NONyYeH
BEepPHbIN OTBET
1 Xopa pelueHns BepHbIW, BCe ero warwu
NPUCYTCTBYIOT, HO AoNnyLeHa
apudmeTnyeckas ownodka
0 PeweHne He cOOTBETCTBYET HU OQHOMY U3

KpuTepueB, NepevyncrieHHbIX Bbille




KommeHTapuun kK odpopmneHuto 3agaHusa Ne 21

O OOMmKHbI NMPUCYyTCTBOBATbL BCeE HeobxoauMble OEeNCTBUSA C

& ©

AaHHbIMM 3a4a4U, 3anNMcaHHble B BUAE HECKOSIbKUX AEeNCTBUMN C
eANHNLaMU U3MepPeHns BeNIMYMH, UNM B BUAE YUCIIOBOIO
BbIpaXXeHUS, U YPpaBHEHUA C NOSICHEHUEM K HeMy (NosiCHeHue
MOXET ObITb 3aMEeHEeHO Tabrnuuen nnm YepTexom).

Mepexon K ypaBHEHUIO A0MKeH ObITb 000CHOBaH, B Tabnuue unm
Ha YepTexe, B NOSACHEHUAX AOMKHbI NPUCYTCTBOBATbL BCe
BblpaXXeHUsl, UCNOofb3yeMbie NPU COCTaBNIEHUN YPaBHEHMUS.

Npachnyeckoe pewieHne AOMKHO ObITb O6OCHOBAHO.

NMpoBepka OO3 n npoBepKa KOPHEU (OLleHKa BEeNTUYMH)
obs3aTtenbHa!l



=

ok

8.

TUMUYHbIE OWWUBKU MO 3AOAHUKO Ne 21

HeBepHO cocTaBrneHa moAernb 3agayn.

MNMpu peweHnn 3agaum ¢ NOMOLWLIO YpaBHEHUAA HeQOCTAaTOYHO
000CHOBaH nNpouecc cocTaBrieHUA YPpaBHEHUSA, HEe YKa3aHa obrnacTtb
AONYCTUMbIX 3HAY€HUN NEePEMEHHOMN.

O6o3Ha4yeHUe nepeMeHHOU He TOU BeJIMYUHbI, KOTOPYHO HaJ0 HauTK,
He AoBeAeHue pelleHue A0 KOHUA.

[laH oTBeT He Ha TOT BOMNPOC, KOTOPbLIX NpeasrioXkeH B 3agave.

lMpu coctaBneHnn ypaBHeHNA HeBepHoOe npeacraBrieHUe
3aBMCUMOCTU MeXAy BerIMYMHaMUN: BblYUTaHUE U3 MEeHbLUeun
BeJINYUHbI OOSbLUEH.

Mpu peweHnn ypaBHeHUA AOMNYCKaOTCA ABe B3aUMHO UCKIOYaloLwme
OLWIMOKMK, B pe3ynbTaTe Nony4yaeTcA BepPHbIN OTBET.

PeweHne 3agaum nogdopom. lNpu 3aToM He npuBOAUNOCH
AOKa3aTesibCTBO eAUHCTBEHHOCTN O4AaHHOro peLueHus.
BbluucnutenbHble OLLUNOKMN.



[Mpumepbl peweHusa 3agaum 21. Npumep 4.

Benocunenuct Biexaln ¢ MOCTOSSHHOM CKOPOCTBIO U3 ropona A B ropon B, pacctosHue Mex1y KOTOPbIMU
paBHO 180 kM. OTIOXHYB, OH OTIPABUJICA OOpAaTHO B A, yBEITMYUB CKOPOCTh Ha 5 kM/4. [1o myTH oH caenan
OCTaHOBKY Ha 3 yaca, B pe3yJIbTaTe 4ero 3aTpaTuil Ha OOpaTHBIN MyTh CTOJIBKO K€ BPEMEHHU, CKOJIBKO Ha
nyTh U3 A B B. Haiinute ckopocTs Benocunenucra Ha mytu u3 A B B. (15 km/4)

-—y -y - -

X 7 A
—> /4—‘//75/
‘r\___w/——————;‘
7 IO oty
Yt =80 ; (HAB)E-3) = 1m0
(YE=/80, Y€ = /50 ;
LIE = (x44)fe-3) XE =X+5)t ~(x15)3
Xt =180 €~ =~
/ 3(X+5)= 5& Zé(x+.&')_ i

3)<(X+3‘) =goo;

5){ +75x - ac:v =e;

X% 45X — 300 =,

L Xty =E ) XK =—Beo; X <ST5) X Zdoffe

Lomesus. 75 7545, K

OneHka: 2.
XOJI pelieHus
BEPHBIN.



[Mpumepbl peweHusn 3agaum 21. Npumep 5.

Nmerotcst 1Ba cocyaa, coaepxkaiiye 12 Kr v 8 Kr pacTBOpa KUCJIOThI Pa3IMYHON KOHIIeHTpaluu. Eciu
WX CIUTh BMECTE, TO MOIYYUM PACTBOP, coaepkami 65% KuciaoTel. ECiu ke CIIUTh paBHbBIC
MacChl ATUX PACTBOPOB, TO MOJYUYEHHBIN pacTBOp OyaeT conepkarb 60% kucaotbl. CKOJIBKO
KWJIOTPAMMOB KUCJIOTBI COJEPAKHUTCS BO BTOPOM pacTBope?

c/—cmo’ 5 - Aoccey. ‘f//"j: o KZ
QCMG//

Kzo/zﬁw rrae 'z /g/ze

s
{/.2;«4{7 (12 +38) o 12X+ 8y > (3 >{4
z+y=32-0,6 (X2 42
19 Y -42q+ 8 =43
) 3 g:‘: Z+_3)52—{)Z
lyr by 13-44 ¢
Qjé (1 1,9 ) il
%4y - -
b e
\/ 4>3,§
j,j_'g: 21 Qﬂ‘gfﬂ L8 ke scacocotsr

212-4) +99=45
X= '(,,2-\7

d&a?e/r . b@

Onenka: 0.

[Ipu BepHOM XO11€
pellIeHUs JOIyIIcHA
BBIUMCIINTEIIbHAS
omrOKa Ha
MOCJICIHEM I11are
pelleHUs YpaBHECHUS,
KpOME TOro, OIIMOKa
IpU HaXOXKJICHUM X.



[Mpumepbl peweHusn 3agaum 21. Npumep 6.

Cexue QpyKThl conepxkar 95% Bojibl, a BeICYIIEHHBIE - 22%. CKOJIBKO CyXuX ()pPYKTOB
MOTYy4YUTCS U3 858 KI' CBEKUX (PPYKTOB?

Pewenue:

Ceedicue ppyxmul cooepacam 5% numamenvHo2o eeujecmaa, a svicyuieruvle - 78%. B 858 ke ceedxrcux
@ppyxmos cooepoicumes 0,05 - 858 = 42,9 ke numamenvroeo sewyecmsa. Taxkoe Konuuecmseo numamenbHO20

seuecmea oyoem cooepxcamocs 6 42,9 : 0,78= 55 ke gvicyuennvix hpyxkmos.
Omeem: 35.

B chwerr f/y/&af L 5% e CWA‘/‘I/Y&/ @ [/pp%-%za:o;
a ¥ gﬂgwwﬂfmx ¥$’/a//w-ol/%-\?z%), COopsbeseSterero s i
E59 neef elbessrt PhFrrad ROy RSN 2 gop FX 45,
198 - 358 = 15943, 4.

(o5 15995 & eopxiy f’/’;‘f”‘j

Onenka: 0.
XoJ pelIeHNsT HEBEPHBIM.



3apaHue 22 (pemo-2024)

ITocTpoiite rpaduk QyHKIHHU Y 13x% 136
V=
T (x=3)(x+2)

U OIpEICINUTE, TP KaKUX 3HAYCHHIX C MpsiMasi Y = C UMeeT C TpaduKOM
POBHO OJIHY OOIIYIO TOUKY.

bannvr | Cooeporcanue kpumepus

2 |I'padux mocTpoeH BEpHO, BEPHO HAMJEHBI HCKOMBIE
3HAUYCHUS MapaMeTpa

1 I'padpuk MOCTPOEH BEPHO, HO UICKOMBIC 3HAUCHMUS
rapaMeTpa HaluJ€Hbl HEBEPHO WUJIM HE HAWJICHBI

0 | PemieHue HE COOTBETCTBYET HU OJTHOMY U3 KPUTEPHUEB,
MEPEUYUCIICHHBIX BBIIIE




3apaHue 22 (pemo-2024)

Pazm10oKHM YHCIHTETE ,I[pljﬁ[{ Ha MHOAITCIH.

vt =135 +36=(x? —4)(x* = 9) = (x=2)(x+2)(x-

[Ipr x#—2 U x# 3 (VHKINA IPHHUMAET BHI
e€¢ rpapuk — mapadonma. W3 KOTOPOIl
BBIKOJIOTHI TOUKH (—2:—4) m (3:6).

[Ipamasg ¥ =c¢ HMEET ¢ rpa@HKOM POBHO OTHY
O0MIVI0O TOUKY THOO TOrZa. Koraga IPOXOIHT
Uepe3 BEPOIHHY TapadoiIrl. THOO TOra. Koraa
[IepeceKaeT mapadoay B IBYX TOUKAX., OJHA
13 KOTOPRIX BEIKOTOTAadA. BepIiHHa nhpaﬁmlm
IMeeT KoopauHate (—0.5; —6.25).

[ToatoMy ¢ =—6.25. c=—4 HIH c=6.

O1BeT; ¢=—-6.25: c=—4: c=6.

3)(x+3).
,1':.'r2+.r—6;
V= 6 II|I i ‘E
;
|I |IE
\ )
nl [y=x"4+x-06
\ L
_ [
x*. | 1 e )
=200 1/ 3 X
: :_4 \\IE II!!
\ f'f
y=—0625 \




KommeHTapuu K ocpopmrneHunto 3agaHmna Ne 22

&

&

OCHOBHbIM YCITIOBUEM MOSIOXUTENTbHOW OLeHKM 3a pelueHue 3agaHus
ABNAETCA BepHoe NocTpoeHue rpaduka.

BepHoe nocTtpoeHue rpacdmka BKknovaeT B cedbs: macwitao,
copepxaTenbHy Tadbnuuy sHa4YeHUn (Unu 3annUcu KOOpPAUHAT TOYEK)
U1 o6 bACHEeHMe NOCTPOEHUSA, BbIKONOTasi TO4Kka 0003Ha4yeHa B
COOTBETCTBUM C ee KoopanHaTaMMm.

PyHKUMA AOIMKHa ObITb Ha3BaHa BepHO, HaugeHa obnacTb
onpeaerieHus, 00 bACHEHO, KakK BbIrnaauTt rpaduk.

Touyka «CKnenkun» rpacmkKoB OOMKHA ObITb OTpaXkeHa B Tabnmuax ooounx
hyHKUMN.

3Ha4yeHus napamMmeTpa MOryT ObITb 3anuUcaHbl B BUAe NPOMEXYTKOB UM
HepaBeHCTB; 3HaK 00 beANHEHNUA MOXET ObITb 3aMEeHEeH TOYKOU C
3ansiTon, HO AOJMKHO ObITb 00OOCHOBaHMEe OTBETa (B TOM YMCIIe MOXHO U
rpacpmnyeckn).
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TUMNYHBIE OLUUBKU NMPU BbINOJIHEHUU 3AO0AHUA 22

. He yka3aHa obnactb onpeaeneHus (pyHKUnN.

He BblaeneHbl Un NoxXo BblAaerieHbl BbIKOMOTbIE TOYKM.

. He onucaH npouecc noctpoeHus rpadmka pyHKUNU, HE

yKa3aHbl «KKOHTPOJIbHbIE TOYKNY.
. HeBepHO npoBeaeHbI NpeobpasoBaHnA rpaduka.
. OWwnOKM npun npeobpazoBaHNU BbipaXXeHUs, PaCKpPbITUN
Moayns.
He noka3zaHo, Ha OCHOBaHUU Yero caeriaH BbIBOA,
OTHOCUTEJIbHO 3HAa4YeHUN napameTpa.



[Tpumepbl peweHusn 3agaum 22. NMpumep 7.

o Ox+1
HOCTpOI/ITe rpa(bmc (1)yHKI_II/II/I y = 9xZ + x " OIIPCACIIUTC, IIPHU KAKHUX 3HAYCHUAX

npsaMas Y=KX uMeeT ¢ rpaduKoM pOBHO OJHY OOIIYIO TOUKY.
OTtser; 81.

=S = a4 - g . -

T SN
Tpotpuscom  gouunns Py s St tmed  UIALPOOUG.
Dutaw O, \.d:\? *

x(9%x +1)#0
xFOo Q¥ d -}

*T -3
x]t]2 s fo g |
s [es[eas| - [0 -vas] =

I'paduk mocTpoeH

BepHO. He narigeHo
3HAYEHHE MMapaMeTpa.
Ouenka 3xcnepra:

1 0au.
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4 () nepecomhus rpeiQuic @-wa

ld: Ly 5&41% "{onxodma

=

- W

F'q""ﬂ eﬁti:maﬁio wmﬁ)ummqam hno?ahm'-‘h (—-jl- Jle,).

[MTpumep 8
ﬂﬂacmaﬂm BMU ATk mu.a.aiatﬁ L
9z k(L) [ (-9)
k=41,
Onbem. g1

HecmoTps Ha onncaHue, no
OAHHOMY PUCYHKY HENb34
CyOuUTb O BEPHOCTU rpadomka,
OTCYTCTBYIOT BbIKONOThLIE
TOYKM.

OueHka 3kcnepTa: O
Gannos.




B 3agavyax no reomeTpum:

m Ucnonb3yemMble CBOUCTBA AOMXKHbI
ObITb 3acpnkcMpoBaHbl B ABHOM BuAe.

= Bce ncnonb3yemble B pelueHUn
dourypbl (0COOEHHO, TPEYrofibHUKW)
AOJMKHbI ObITb Ha3BaHbI.

E YepTex — HeoTbeMnemas 4acTb
peLueHus.



3apaHue 23 (oemo-2024)

B npsmoyroinsHoM Tpeyroiabauke ABC ¢ npsmbim yriiom C
n3BecTHbI kKateThl: AC = 6 , BC = 8 . Haligure Meanany

CK atoro TpeyroyibHuKA.

TUIINYHBIE OHIUBKU

Pemenne.
(K = %AB :% AC*+BC* =
|
:;\f36+ 64 =5.
Ot1BeT: 5. 4 K B
Batmer Coxep:xaHIe KpHTEPHA

2 |[Xon pemieHns BepHBIH, BCe €T0 MIATH BHIIOTHEHH! NPABIITHHO, NOTyUeH

BEPHELI OTBET

1 Xox PEHICHHA Bii‘le':-]ﬁ. BCC €T0 IIArH BBRIIOJIHCHEI IIPABHIIBHO. HO JTaHBI
HETIOTHBIE O0BACHEHHA. HITH JOITVIICHA OTHA BRIMHCITHTCTIEHAA ommuoKa

0 PemreHne He COOTBETCTBYCT HH OJHOMY H3 KPHICPHCB. IICPCUHCICHHBIX
BEIMIC

1. HenosiHbie 0OBSICHEHHUS IIAr0B
peleHus (HET CChUIKM Ha
CBOMCTBO HAKPECT JICKAIIUX
YIJIOB MPH MEPECCUCHUH TTPSIMOI
JIBYX TapaJICIbHBIX NPSIMbIX, HE
OOBACHEHO, TTIOYEMY TPEYTOJIbHUK
PaBHOOEIPEHHBIN, HE YKa3aHbI
COOTBETCTBEHHBIC AJIEMEHTHI
OJJOOHBIX TPEYTOJIbLHUKOB).

2. BbIUMCIUTENbHBIEC OIITMOKH.




[Tpumepbl peweHusn 3agaum 23. lNpumep 9.

BricoTta, onylieHHast U3 BEpIUIUHBI poMOa, AETUT MPOTUBOIOJIOKHYIO CTOPOHY Ha
OTPE3KHU paBHbIC 24 1 2, cunTasi OT BEPLIMHBI OCTPOTO yIiia. Berauciaure MHy
BBICOTHI pOMOa.

OtserT: 10.
"# s J‘;. E wr
f}#ﬁfﬂ"M = AR =BL =D =40 = 1Y/ 2=26
26 °
/ % 2) AU- Gciona=> o AHD = 36, 8 AHD —npsuogs.
o tn 2 ¢ 3 D Ak = 4D - ok
H :) mrp.m m“rﬂ-’ﬁ-ﬂ ﬂ“fz: .'i'.::'z" 1y 2 — gf{_;:{:fﬂﬂ
Ak =[ie

=0 = L AOGEOGLT o mu-c.;g

3aj1aya BBIMIOJIHEHA BEPHO
Onenka 3kcnepra: 2 d0aJjia.




[Mpumepbl peweHnsa 3agaun 23. lNpumep 10.

!

Hrima

) Tk 1400 pasd > AR 9 + 0 0 Yo
2) lo dmfuim AV stmtgiii spoind Y /@
jﬂ EZW} DADz fAa. VY L A o,
S =)D e

./7)%/@ scontuts ff wensuce 912 pe 2,89+
Dl /77

4) Pocas mw mem 7 T
‘J_ ﬂ/l" M
?f fy"ﬁw

/W Yo f WS
M 2 (93
Q ¥,

Inden: D= i

OueHka: 0
6annos.
Yyawumuncs
pewiaeT CBOKO
3agavy,
HeBepHO
NOHAB
ycrioBue.




[MpumMmepsbl pewieHna 3agaum 23. lNMpumep 11.

(UK DASDC ( ABCD-fad) =5 Dhzghez28
) flo mapuse .?QM& Ak pal- Ak 100= AH=10

Oredan: (o W

/W

E

3anava pelleHa BepHo.
Ho HegocTaTo4yHO
MOACHEHW Npo
NPSAMOYTOnbHbIN
TPEeyYrosibHUK, ecTb
onncka B 0603Ha4YeHnmn
kateta DH.

OueHka: 1 6ann.




3apaHue 24 (pemo-2024)

B napannenorpamme ABCD Ttouka E — cepenuna croponsl AB. 3BecTHO, 4TO

EC = ED. JlokaxxuTe, 4TO JaHHBIM NapajjaeiorpaMM — IPSIMOYTOJIbHUK.
JIOKA3aTeIRCTRO. B C
TpeyroneHukH BEC U AED PAaBHEI IO TPEM CTOPOHAM.
3HaunT. Vel CBE U DAE paBHEL Tak Kak HX CyMMa E
paBHa 180°, TO yrmel paBHEL  90°. Takom
aparienorpaMyM — IPAMOYTOTBHHK.

4 D
Baiol Kpumepuu TUIINYHBIE OIUBKU
, JI0KA3aTe/ILCTBO BePHOE, BCe LIATH 1. HemocraTouHasi 000CHOBAHHOCTb PACCY KIEHMIA.
060CHOBAHEI 2. HeBepHble BbIBOAbI U3 BeprIXUHOCI)IJIOK.
3. Hcnmoab3ywTcsi HeBepHblIe CBOMCTBA
Jloka3zarejbCTBO B LI€JIOM BEepHOe,
1 reoMerpuyeckux gpuryp.
HO COACPAUT HETOTHOCTH 4. He noka3bIBalOTCs MPOMEKYTOUYHbIE
Pemenne He COOTBETCTBYET HH yYTBep:KIeHHUs (HAlpUMep, YTO TOYKH JIeKAT HA
0 OTHOMY U3 KpUTEpPUEB, OAHOM MPAMOM, YTO MOKHO ONIUCATH OKPYKHOCTh
| mepeYMCcJaeHHBIX BBIIIE U T.IL.)




lpnmepbl peweHns 3apayun 24. lNpumep 12.

JIBe okpykHOCTH ¢ ileHTpamu E u F NepeceKaroTCs B TOUKaX Cu D, uenrpel Eu F
JeXar 1o OJHY CTOPOHY OTHOCHUTEIbHO Iipsimoii CD.

Joxaxute, uto nipamas CD nepnenaukysnspHa npsamoi EF.

o ~ .

I3 Peo:  ouge ey, €, Onge . F
0‘(4". n€'(¢ LARLLLD VLA ‘ é uﬁ/-
Yoy - ynry, t CpoLERr

Dok-éo,
0. lewm resuqun EC,ER FC, FO

=> EF~=
P(,:FD (MUA) +> 2 WWM one Cu s

'W
gl k ¢ =2 CFico:

Kitaccuueckoe Joka3aTeabCTBO TAHHOTO (DaKTa.
Ounenka 3xcnepra: 2 6aJa.




[Mpumep peLueHUs 3a.qatm 24. npumep 13‘.. |

Croposa BC mnapannemorpamma ABCD Bipoe Oomeme | . . . . ...
cTopoHel 4B, Touka K — cepelllHa CTOpOHE BC. e S B =
Jokaxure, uto AK — OnccekTpica yriaa B4D. | g

.

) //}tﬁ [ABK =4 ,1079Q &8 Jife=4,

L BAY= zé’fﬂrag,g ;ﬂm -

48C0 — rapanneno M..z.f ; :

‘53:&5({341‘/5 P Tak sak Bc=iAf u BK-ike
=LBEA 80°L) 2= 90-11. S Tope

- LKAD= Ro-L - (30-14) = 90-{4 ﬁ?’ KAD= zmm
: 7- Ai{ dﬁmwﬁﬁm ZJJJ'?

OueHka akcnepTa: 1 6ann.

.....



3apgaHue 25 (pemo-2024)

OcnoBanue AC paBHoOenpenHoro Tpeyroinbauka ABC paBao 12. OkpyXKHOCTB
paauyca 8 C ILEHTPOM BHE 3TOr0 TPEYroJibHMKA KacaeTcsl MPOJOJIKEHUIM
OOKOBBIX CTOPOH TpeyrojibHHMKa U KacaeTcs ocHoBanus AC . Haitaure paguyc
OKPY>KHOCTH, BIUCaHHOU B TpeyroibHuK ABC.

Pemrenne.
ITycte O — IEHTP JAaHHOH OKPY/KHOCTH,
a () — MeHTP OKPYXHOCTH, BIIHCAHHOMH

B TPEYTOIBHHK ABC .

Touka KacaHnsa M OKpYXKHOCTeH 1emuT AC
ITOITOTIAM.

JIyvan AQ u AQ — GHCCEKTPHCEI CMEKHEIX
VIJIOB. 3HAuHT, Vron OA4AQ 1paMoi. B

13 mpaMOyrompHOrO TpeyrolbHHKa OA(Q nomyuaeMm: AM : =MQ-MO.
ClemoBaTenIbHO.

AM? 9
OM="——=2=45.
OM 2

OtBeT: 4.5.



3anaHue 25

bannbi Kpumepuu
2 Xop peweHUA BepHbIN, NONy4YeH BEPHbIN OTBET
L Xop peweHUA BepHbIW, BCe €ro warv npuMcyTcTBYHOT, HO AonyLleHa
apucpmeTnyeckas owmnbka
0 PeweHue He cooTBEeTCTBYET HU OOAHOMY U3 KpUTEepUeEB, NepPevYUCTieHHbIX Bbille

a s PE

© N

TUNMNYHBIE OLLUBKU NO 3AO0AHUIO Ne 25

OTcyTcTBME OOOCHOBAHUA peLUeHMUS.

HapyweHune nornku paccyxxgeHumn.

BbluncnutenbHble OLUNOKM.

PeweHune He TOM 3apa4un, HeBepPHO NOHATOE ycroBue (Hanpumep, B 3agaHUN CKa3aHo,
YTO OKPYXHOCTU KacalTcs BHELWWHUM oOpa3om, a AeTU paccMmaTpuBaniu BHYTPEHHUM).
He pokasbiBaloTCA NPOMEXYTOUYHbIE YTBEepPXAeHUA (Hanpumep, YTO TOUYKa nepeceyeHus
KacaTenbHbIX U LeHTPbl OKPYXXHOCTEN fiexxaT Ha O4HOMN NPSAMON).
HeBepHoe ucnonb3oBaHne CBONCTB reomeTpu4yeckux curyp.
lNMponyck cywecTBeHHbIX LWAaroB B AoKa3aTesibCTBe.

HeBepHble BbIBOAbI U3 BEPHbIX NOCLISIOK.

BbluncnutenbHble OLUNOKM.




MPMMEPbI PELLEHUS 3A0AYN 25. MPUMEP 14.

25. buccekrpuca yra A
TpeyroabHuka ABC nenut
BbICOTY BH B oTHOIIEHUN
5:4, cunrasa OT BEPIIUHBI.
BC paBHo 6. Haiigute
paanyc ONIUCAHHOU
OKPY>KHOCTH.

OtBeT: 5.

Perienue BepHoe.
Ouenka: 2 0aia.

D aweo: Pevrrins
k%(..‘b [70,,7?0 5:4(¢/m wer
BH - 8 85 #8H ‘am-~L
A - € 48 _BM S
S AL N BH=T.M Atr ~ Mt N
BM:Mu = 5:4
BL =¢ no 'T' nura\-of;o\
>  R-? .
x “0¢ B aAbr WARET L Heso,

AR = R+ Ar
15\61= iba" + 3AX"
oy’ Blx
b'aa o

\Assy, .

Ot [N



Mpumepbl pewieHna 3agaum 25. NMpumep 15.

25. buccekrpuca yria A tpeyroibHuka ABC nenut Beicoty BH B oTHOLIEHUU 5:4,
cuutas ot BepuinHbl. BC paBHO 6. HalinuTe pagnyc onmucaHHON OKPY>KHOCTH.

OtBeT: 5.

ﬂmiﬂ%ii we LA Jpur BH (f.'ff);, B&s
J’faﬁmf L

A 5
'E_E_' . Tf%“: [ QB"’J‘J, '{”’:y => 843 u BA=9x
o 8c _Yg

B i -
AR~ S = Stk “Smp sintA® 3%“ 5 046

Pemenue ve noseneno no koumna. Ouenka: () 0a110B.




COBETbI MO NOAIOTOBKE K OI'S

CocTaBbTe KpaTKUi CpaBoOYHUK C OCHOBHbIMU aniropuTMamMmu no
anrebpe n co cBoMcTBaMu U Npm3Hakamu puryp B nnaHUMeTpum.

3apaHee uU3yuuTe cnpaBoyYHble MaTepuarbl, NTOTPeHUPYNTEChb B UX
Ncnosnib3oBaHUMN.

nO.EI,FOTOBKy uenecoo6pa3Ho npoBoANTb CHa4alsia no TemMam, a 3aTemMm
KOMMNJIeKCHO.

TpeHupyutechb B pelleHMn 3agay pa3Horo Turna v YpoBHSA CIOXHOCTMN.
Pa3BuBanTe CKOpOCTb peLleHus.

Bo Bpemsi NoAroTOBKM y4YMTbiBalTe cnabble mecTa. BkniounTte B
NOAroTOBKY OTAeNibHOe pelleHue COXHbIX ANA Bac 3agaHnMn U3
3K3ameHa.

NMNoTpeHupyntechb B nepedopmyriMpoBKe 3agaHUMN.



YV VvV

V VY

COBETbI MO NOAIOTOBKE K OI'S

3apaHee u3y4uTe 6N1aHKM U NpaBuUsia UX 3anonHeHus.

YyacTBynTe B MPOOHbIX 3K3aMeHaXx KaK B LUKOse, TaK U Ha
cneunanbHbIX cCauTax CaMOCTOATENILHO.

ExxeHegenbHO pewanTe Te 3agaHusa O3, B KOTOPbIX Bbl YBEPEHbI
(3apsigka).

Kaxabin oeHb pewanTte 3agaHUA No Kakoun-nmbo ogHon teme ¢
Ucnonb30BaHUEM 3a4aHUN OTKpbITOro 6aHka Ol 3.

He pexe 1 pa3a B 2 mecsua pewaunTte nosiHblie BapmaHTtel KUM Ol 3.
[MpoaymauTe ctpaternio noBeaeHUsa Ha 3K3aMeHe.



ANRNEN

COBETbI MO BbINMOJIHEHAIO
9K3AMEHALUMOHHOWU PABOTbI O3

BnaHKun oTBeTOB 3arnoJIHAKTCA YePHON resyieBoOu Py4Komn.

O6meH 6naHkamu He gonycKaeTcH.

lMpu BbINONMHEHUN 3af4aHUA NePBOM YaCTU peKOMeHAYyeTCA CHavana ykasaTb
OTBEeTbl Ha NINCTaX C 3agaHUAMM IK3aMeHaUuMOHHOMU paboThbl, a 3aTemM
nepeHecTu nx B onaHk Ne 1.

Bce HeobxoauMble BbIYMCIIEHUS, Npeobpa3oBaHMA U Np. NPON3BOAATCA
yvyawmumMmcsl B YepHOBUKe. YepHOBUKU He NMpoBepsOTCA.

Ecnu 3agaHne coaepXuT PUCYHOK, yYalMNCA MOXeT Aeriatb Ha HeMm
HeoOXxoAuMble NOCTPOEHMUS.

3agaHusa YacTu 2 BbINONHAKTCA Ha 6naHkax orBeTtoB N2 2 ¢ 3anucbio
peleHns U nony4vyeHHoro oreeta. PopmMynmMpoBKM 3agaHNN He
nepenucbIBalOTCA, 4OCTAaTOYHO yKa3aTb HOMep 3a4aHus.
JK3aMeHaUuMOoHHYH0 paboTy y4yawmecs caaroT No Mepe 3aBepLueHns paboThbl,
HO He no3gHee, YeM 4Yepes 235 MMHYT NOCHe Havyana 3K3amMmeHa.



3anonHeHue onaHka Ne 1

Tun 3agaHuA [NencTBUA yyeHUKa

c Bbibopom oTBeTa

3anucatb uudpy, COOTBETCTBYIOLLYIO HOMEPY NPaBU/IbHOrO OTBETA

C KPAaTKnum OoTBETOM

Bnucatb oTBET B N0/1e, COCTOALLEM U3 AYEEK ANA OTAENbHbIX
CMMBO/10B, KaXKAbliA CUMBO1 BHOCUTCA B OTAE/IbHYIO AYEMKY.
3anucb HaA0 HaYUHATbL C NepPBOI CeBa NYCTON AYENKMN.

Ha COOTHecCeHue

Bnucatb nocneposatenbHOCTb Lugp B COOTBETCTBYIOLLEE NOE B
6naHK otBetoB N2 1.

Ecnu B oTBeTe nony4yeHa oo6bLIKHOBeHHasa Apobb, HAA4O NepeBecTn ee

B A€CATUYHYIO.

Ansa vcnpaBneHns OTBETOB UCMNONb3YKTCA nons 6rnaHka Ne 1
«3amMeHa OLMNOOYHbLIX OTBETOBY.




LRI NN

COBETbI MO BbINOJIHEHUIO SAOAHUN HA O3

BHMMaTenbHO YuTanTe ycnoBus 3agaHuMn.
Ucnonb3yute 4yepHOBUK ANA BbINOMHEHUA 3aA4aHUN Kak 1, Tak 1 2 yacTemn.
HecnoxHble BbIYUCNEHUA BbINOMHANTE 0e3 KanbKynaTopa.

Mpu peweHun 3agaHun Ha YePHOBUKE HYXXHO 3anncCbiBaTb BbipaXeHne unm
ypaBHeHue, Nnucatb NOPAAOK AeMCTBUN, 3aNUCbIBaTb NOAPOOHO NpuBeaeHue apoben
K oOLemMy 3HaMeHaTenk, CroXeHne, BblYMTaHUe, YMHOXEHUE U geneHue apoben.

PeweHUsa npakTnyecku Bcex 3afaHUnN C KpaTKUM OTBETOM HYXXHO 3anucbiBaTb B
YyepHOBUKe U 00si3aTeNbHO AenaTtb NPOBEPKY HE TONbLKO «rrna3amMmm», HO U «0b6paTHbIM
AeUCTBUEMY», UNN NPUKUAKON, UTN OLLEeHKOM.

MCHOHb3yVITe KalnbKyJNATOP TONMbKO ANA CJTOXHbIX BbIYUCNEHUUN, 3aNnCbIBanNTe
NPOMEeXYyTOYHbIe pe3yribraThbl.

Ha a3k3ameHe HUKorga He OyabTe CIMLLKOM caMmoyBepeHHbl. [IpoBepsanTe ceds, 4TOODbI
3aHecTU B GraHK npaBUINbHbLIU OTBET.

lNMpoBepsanTe OoTBETbLI Ha peanMcTUYHOCTL. HepeanncTnYHbIN OTBET NOACKa3bIBaeT,
YTO NpU peLleHnn 3aga4m gonyleHa owmnokKa.



Cucrtema oueHnBaHuUs
OP OI'9 2024

KOnn4yecTBeHHbIN NoKa3aTenb —
oowmnmn dann

Cuctema chopmupoBaHusa obLiero dbannas:

Yactb 2

Yactb 1
(3apaHuAa c pa3BepHYTbIM OTBETOM)

Bcero

3apaHusn 6ann.

iy 20 | 21 | 22 | 23 | 24 | 25

1 2 2 2 2 2 2 31




LLikana nepec4yeTta cymmapHoro nepBu4YHoro 6anna 3a
BbINOJIHEHME 3K3aMeHaLUUOHHOU PaboTbl B OTMETKY MNo
naTMdannoHou wkKane (B 2023 roay)

OTmeTKa no nATUG6anNNbLHOM

LKarle

«2»

«3»

«4»

«5»

CymmapHbIn 6ann 3a paboty B

LHeJsiomMm

0-7

8-14

15-21

22-31

MuyuHUManbHbLIN KPUTEPUMN:

8 6bannoB, HabpaHHbIe No Bcen paboTe, U3 HUX
He MeHee 2-X GannoB 3a reomeTpuyeckume 3agaHus

(15-19, 23-25)




[ToaroTtoBKka byaeTt
acdhdhekTUBHOU, ecnu Bbl OyaeTe
cucrtemMaTuyeckm 3aHMMaTbCA!

Yaaum Ha [ UA!!!




