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ITPOCBEIIEHUWE

! EDU3NATENBCTBO

OCHOBHbIe n3meHeHUa B EI'D o maTemaTuke.
MeToanyeckme CoBeThbl 1 pecypcChbl MO NOAFOTOBKE

Bce npaBa 3almieHbl. Hnukakas 4acTb MPe3eHTauUmm He MOXET ObITb BOCMPOM3BeeHa B Kakol bbl TO HI 6bI10 GOpME U KakMK Obl TO HY BbIN10 CpeACcTBaMK, BKIOUAA pa3MeLLeHre B VIHTepHeTe 1 B KOPMOPaTUBHbIX CETSX,
a Takxe 3anucb B NamaTb 3BM, Ans 4acTHOro nav nyeanyHOro Mcnonb3oBaHms, be3 NMMCbMeHHOro pa3pelleHa Bnagenblia aBTopckux npas. © AO «M3patenbcTBo «[pocBelleHier, 2021 T.



¢ O HOBbIX PIOC 000

ITPOCBEIIEHUME

C 1 CEHTABPA 2022 TOAA!

Oroc, paspaboraHHble MuHnpoceeLleHma Poccunm, npowan oduumanbHy PerucTpaLunto

7

Od)I/ILI.MEl’l'IbeIIZ MHTEPHET-NOPTa/1 NPaBOBON MHOOPMALUMU

o



https://edu.gov.ru/press/3902/fgos-razrabotannye-minprosvescheniya-rossii-proshli-oficialnuyu-registraciyu/
http://publication.pravo.gov.ru/Document/View/0001202107050027

¢ O HoBbIX DFOC 000

ITPOCBEIIEHUE

C 1 CEHTABPA 2022 TOAA!

Oroc, paspaboraHHble MuHnpoceeLleHma Poccunm, npowan oduumanbHy PerucTpaLunto

7

OduUMaNbHbIV MHTEPHET-NOPTaA NPaBoOBON MHOPMALMM
[. O0mume monoxkeHus
24. CootBerctBue jaestesibHocTM Opranusaimu TpeboanusM PI'OC B vacti

comepKaHus 00pa3oBaHMA OIpPEJeNsIeTcs - pe3y/bTaTaMH TOCYJapCTBEHHON HTOTOBOH

ATTECTALlUH.



https://edu.gov.ru/press/3902/fgos-razrabotannye-minprosvescheniya-rossii-proshli-oficialnuyu-registraciyu/
http://publication.pravo.gov.ru/Document/View/0001202107050027

HPOCB?HJEHME EaMHaA cuctema oueHKU KayecTBa 06pa3OBaHV|FI

Obulepoccminckas oleHka no Moaenn PISA*

[OCynapCcTBEHHadA
MTOroBas aTTecTalns

Bcepoccunckre

MPOBEPOYHbIE PabOTHI MexayHapoaHble

NccneoBaHUS

*Mpurkaz MUHMPOCBELLIEHWA N 219, POCOBPHAA3OPA npukas N 590, ot 06.05.2019

© AO «M3patenbcTBO «lpocselweHne» 2021



npocg?mmm ‘ [ocypapcTBeHHaA UTOroBaA atrecraums

EI\JETOAVI'-IECKVIE peKomMmeHaaunMm obyyarowmmca Nno opraHnsaumMm UHAUBUAYaJIbHOW NOATroToBKK K Ol

MeToanuyeckme peKomeHAaaumMmn AN BbinyCKHUKOB MO CAMOCTOATENIbHOU noarotoske K EMN

, N, DegepantHan cayxba no Hagaopy B chepe 0bpazosaHua U Hayku

@ DrBHY «MegepanbHbIl UHCMUMYM NEgaroruyeckux UaMepeHuly © Q
PUNA

O Hac ~ EM~ O3~ [B3~ Hasuratop noagrotoeku v Metoguueckas konunka v Xypxan PUMU Yenyru ~ Crapas sepcua caita
Orxpuimest Bamk 30aaumi EM Orkpuimsit Bank saaaumin O Urorosoe cosmmenve Wrorosoe cobecenonanme HOCTPOHHbIM TPOXATHTM

OrxpiTit BAHK OUEHOUHLX CPEACTS MO PYCCKOMY A3HIKY OTkphiTeI BOHK I0ATHUTA ANA OUEHKH ECTECTEEHHOHYYHOM MPAMOTHOCTH BNP 11

HokyMeHTbl, onpegensiowme

cTPYKTYpY M coaepxanue KUM EIlN
2022 ropa



https://fipi.ru/o-nas/novosti/metodicheskiye-rekomendatsii-po-samostoyatelnoy-podgotovke-k-oge#!/tab/180879315-2
http://doc.fipi.ru/o-nas/novosti/metod-rekomendatsii-dlya-vypusknikov-po-sam-podgotovke-k-ekzamenam-2020/matematika-profilnaya-ege.pdf

npocs?mmm [ocypapcTBeHHaA UTOroBaA atrecraums

‘ PegepansHan cayxba no Hagaopy B cpepe oOpazoeaHuA U Hayku
k DOIrBHY «@egepaAbHbIU UHCMUMYM NEJarorudeckUX USMEPEHUUY | pawewenns o KUM O3 2022 rona omocrenswo KM OF3 2021 roaa
PN OTCYTCTBYIOT. '

Onac~ EM3~- O3~ [B3~ Haoewratop nogrotoeku +  MeTtoguueckas konunka ~  Kypuan PMNA Yenyru -

EavHBIN rocygapCcTBEHHBIA IK3AMEH
no MaTEMATUKE

neMOBepcu Ml * JleMOHCTROUMOHHLIH BAPUAHT Ans Ba30B0r0 YpoBHS
cne L'.M ¢ NKdA L'.H M’ ¢ Cneunduxaums ans Ba3osoro ypoeHs

s Koaudukatop TpebosaHki

Koandukaropsl :

¢ [leMOHCTRPOUMOHHLIR BAPUAHT ANs NPO(UNLHOND YPOBHS

Koandukarop anemerTos

b CI]L."_A" MEALUMA ONA OpOQKNABHOND YDOBHA

B aonHOM pasnene npencTaeneHsl NPOEKTs AOKYMEHTOB, ONPEOENAOUIX CTPYKTYPY M CONEPXKAHUE KOHTPOMbBHLIX U3MEPUTENHEIX MATEPUANOB EAMHOMO
rocyaapcTeeHHoro sksamena 2022 ropa:

B y 3 Ckauars
— KOAMBUKATOPE NPOBEPAEMEIX TPEBOBAHMIA K PE3YNETATAM OCBOEHMS OCHOBHOM 0Bpa3oBaTENsHON Nporpamms cpearero obwero obpasosaHms
W 3NEMEHTOB COAEPKAHMA ANA NPOBEAEHUA EAMHOTD rOCYAGPCTBEHHOMD IKIAMEHT;

i |
7~
—_ CI'IELI,I:“ICI)HKCILLHH KDHTPOﬂthIX H3MEPMTEﬂthIX MCITE‘FJMC]J'IOB ans I'IPOBE',ELEHHH edMHoro I—OCY,H,CJPCTE!-EHHDI_D 3K3UMEHCI; u

— JJ,EMOHCTPCILLMOHH!:IE BCIF)HCIHTbI KDHTpDﬂbeIX M3MEPHT€J’II}HHK MCITEPI-’IC]J'IDE!- edMHOro FOCyJ:LC]pCTBE‘HHOFO IK3ameHa.

ﬂpwrncnl_uc:em K OSU_LeCTBEHHo-npoqae::CMOHuanOMy Oﬁcyx,ueHmo OOHHBEX MATEQWMANOS. Bonpocu M NPEANOXEHUA MOXHO HONPABNATE HA AApec

fipi@fipiru po 30 centabpsa 2021 .

© AO «M3paTenbctBo «lpocseleHne», 2021



https://fipi.ru/
https://doc.fipi.ru/ege/demoversii-specifikacii-kodifikatory/2022/ma_11_2022.zip

¢ 7
mocsrmenns | [OCYAAPCTBEHHAA UTOFOBaA aTTecTauua BA3A
MegepansHan cayxba no Hagaopy B chepe 0BpasoeaHunA U Hayku 10. Hamegerna e KHM ETD 2022 roga B CpaBHeHHH C KIIM 2021 roiaa
o). @Ir'bHY «MegepanbHbIU UHCMUMYM Negaroru4eckux usMmepeHuuy 1. VaganeHo 3amaHHe 2. MOpOBepAINee YMEHHE BBIMOIHATh BBITHCICHHA
DUV H mpeoOpa3oBaHHA (TaHHOe TpeboBaHHE BHECEHO B MO3HIHIO 3aJavH
Quac+ Ed+ O+ [BI- Hasurarop nogrotosku +  Merommseckas konunka +  Kypran OUMM  Yenyru « B HOBOH HYMEPAIHH).
< 2. JoOGaBneHBl 3aJaHHE 5. IMPOBEPAIOIISE VYMEHHE BBIIOIHATE ICHCTBHA
0 c reoMeTpHYecKHMH ¢Qurypamu, H 3aganHe 20. mpoBepAwImee YMeHHE

CTPOHTH H HCCIIEI0BATh MPOCTEHINIHE MaTeMaTHISCKHE MOJETH.
3. KoamuecTBO 3amaHHH vBerHUHTOCH ¢ 20 mo 21. MakcHMalIbHBIH Oama 3a
BBIIIOJTHEHHE BCEll padoTEI cTal paBHEIM 21.

[MPOOUJIb

10. Havegesna e KHAM ET3 2022 roga B cpaeEernd ¢ KA 2021 roza

EavHBIN rocygapcTBEHHBIA 2K3AMEH
Mo MOTEMATUKE

* [leMOHCTROUMORKBIR BODWUAOHT ANs BO3080M0 YpOBHS

* Cneunduxaums ans Bo3osoro yposks 1. ¥oamegel 3zagamns 1 H 2, [OpOBEpAIOIIHE YMEHHE HCIOOJBIOBATE
» Koanduxatop Tpebosarui NpHOOPETEHHEIE 3HAHHA H YMEHHA B IPAKTHYECKOH H IOECETHERHOH HHIHH,
3aJaHHE 3, OBEPAIOIIEE VMeHHe BEITIONHATE MeHCTBHA
¢ Kogudukatop anemeHTos ] HPOBEPIOI ] : a
C TeOMETPHIECKHMH QHIVPaMH, KOOPIHHATAMH H BEKTOPAMH.
* [leMOHCTPOUMOHHLIA BOPUAHT ANs NPOGHUALHOTD YPOEHR 2. HobaeneHEl 3adaHHe 9. IIpoBepAIomIee YMEHHe BEINOMHATE IeHCTBHA
» Creundukaums ANA NPO(HIEHOMD YPOBHS c dyHEOHAMHE, H 3agaHHe 10, [OpoBepAromee VMeHHE MOIETHPOEATEH
pealbHBEIE CHTVAIIHH #Ha f3EIKE TEOPHH BEepOATHOCTEH H CTATHCTHEH,

BBIMHCIATE B OPOCTEHINHX CIYIaAX BePOATHOCTH COORITHA.

3. BHeceHo H3IMEHEHHe B CHCTEMY OLUEHHBAHHA. MAKCHMATBRHEIH OaT1 3a
BRHIIIOJIHEHHE 33aJaHHA NOBEINEHHOIO VPOBHA 13, NpoBepArIOero yYMeHHE
BEIIOJIHATE OEHCTEHA C TeOMETPHUSCKHMH QHIVPaMH, KOOPIHHATAMH
H BeKTOPaMH, CTAI PaBeH 3, MAKCHMAIBHBIA OaJll 3a BEIIOJIHEHHE 33TaHHA

,__J‘,'\. MOBBINIEHHOTO VPOBHA 15, DOpoRepAIIEro VMEeHHEe HCIOJIB3IOBAThH

u OpHOOpeTEHHEIE 3HAHHA H VMEHHA B [OPAaKTHYECKOH JeATeIBHOCTH

H NOBCEIHEBHOH XH3IHH, CTal paBeH 2.

4. KomudecTBo 3aJaHHH YMEHBRIDHIOCE ¢ 19 mo 18, MaKCHMATEHEIH Oall 3a

BHINIOJTHEHHE BCEH pabOTEI CTAl paBHEIM 31.

Ckauare



https://fipi.ru/
https://doc.fipi.ru/ege/demoversii-specifikacii-kodifikatory/2022/ma_11_2022.zip

npocggimmm focypapcTBeHHaA utorosan atrectauuna (basosbii ypoBeHb)

21 3apaHMe ¢ KpaTKUM oTBeTOM 63a30BOro YPOBHSA C/IOXKHOCTM.
3 yaca (180 muHyr).

3apaHua 6a3oBoro ypoBHA
No BCEM OCHOBHbIM NpeaMeTHbIM pa3aenam:
* reometpua (NhaHUMeTPUA U cTepeomeTpus),
* anrebpa,
* HayaJla MaTeMaTU4YeCKoro aHa/u3a,
°* TeopuA BEepOATHOCTEN U CTAaTUCTUKA.




o

mrocsimrmne | [OCYAapCTBEeHHAA utorosan artrectaumsa (basoBbliii ypoBeHb)

[

n

2022 rop
2021 rop, 9
7 | HaifinuTte 3HaUc¢HHE BBIPpAKEHHI —— .
3 0.24-10° 27 .78

HaiinuTe 3HAaUYeHHE BRIpaKSHHA ——. _

4 OtBeT:

0.6-10
OTBeT: . I
NN

o Haiinure cosa. ecad sina=0.8 71 90° <0 <180°.

= , . _
HaiiguTe 3HaueHHE BBIpaXKCHHA 2? = - OTEeT:

OTBReT:

H.ITH

e " — c C
Haigure coso, ecm sina =0.8 1 90" <a <180°. HaiinnTe 3Ha'UeHHE BRIpa/KeHAA (2@—1)(2 13 +1).

OT1BeT: OTtBeT:

HTH HIH
Haiinnute 3HaUeHHE BBIpaKeHHA (vaﬁ - ])(2@ + 1)- HaiiiaTe 3Ha9eHHe BBIPAKEHHA log,l.8 +log,5.
Ot1BeT: HIH OTBeT:

HafiquTe 3HauYeHHE BRIPaKECHHA log;l.8 +log,5.

(TBET:




HPOCB?MEHHE focypapcTBeHHaA utorosan atrectauuna (basosbii ypoBeHb)

Ha PHCYHKE H306pa)l\'éH ImI1aH MCECTHOCTH (mar CCTKH IIIaHa COOTBETCTIBYCT

n

paccTosAHHIO 1 KM Ha MeCTHOCTH). OIeHHTE. CKOTBKHM KBaJApaTHBIM KHIOMETpaM
paBHa IUTOIAadh O3epa Beankoe. H300pakEéHHOro Ha miaHe. OTBET OKPYITIHTE 10
[eIIOT0 JHCTIA.

Ty

1N

I[Iman MecTHOCTH pa3dHT Ha KIeTKH. Kaxnas

Hoso

KIeTka odo3HavaeT Keajapar 1 m x 1 s Hafigurte

Imaomaibk VYHaCTEA, H'SDﬁ]JH}HéHHDFD Ha IIlI4aHe.
OTBeT JaiiTe B KBaJpPaTHEIX MCTpPax.

Benuxod o2

OTBeT:

Bdnewwe Yaone

OTBeT:




npocggimmm focypapcTBeHHaA utorosan atrectauuna (basosbii ypoBeHb)

Ha PHCYHKE H306pa')l\'éH IITaH MECTHOCTH (mar CCTKH IIIaHa COOTBETCTIBYCT

n

paccTosAHHIO 1 KM Ha MeCTHOCTH). OIeHHTE. CKOTBKHM KBaJApaTHBIM KHIOMETpaM
paBHa IUTOIAadh O3epa Beankoe. H300pakEéHHOro Ha miaHe. OTBET OKPYITIHTE 10
[eIIOT0 JHCTIA.

Ty

1N

I[Iman MecTHOCTH pa3dHT Ha KIeTKH. Kaxnas

Hoso

KIeTka odo3HavaeT Keajapar 1 m x 1 s Hafigurte

Imaomaibk VYHaCTEA, H'SDﬁ]JH}HéHHDFD Ha IIlI4aHe.
OTBeT JaiiTe B KBaJpPaTHEIX MCTpPax.

Benuxod o2

(OTBeT: 12

Bdnewwe Yaone

OTBeT: 3




o

ITPOCBEIIEHUE

20

[ocypapcTtBeHHaA ntorosan atrecraumsa (bas3osbiv ypoBeHbD)

PaccrogHne Mmexay ropogamMu A n B paBHo 470 kM. M3 ropoga A B ropox B
BBIEXAJI MEPBBIN aBTOMOOIUIb, a 4Yepe3 3 Yaca IIOCIIE ATOr0 HABCTpPEUy €My U3
ropojaa B BeIeXal co CKOPOCThIO 60 KM/4 BTOPOIl aBTOMOOIIb. Halagure CKOpoCTh
[IEPBOTO aBTOMOOIUIA, €CIN aBTOMOOIUIN BCTPETIINCH Ha pacCTOSHUN 350 KM OT
ropojga A. OTBET gaiiTe B KM/4.

OTBeT:

NJIn

B noHeneapHIK akIi KOMIIAHHHI ITIOJOPOKAIII Ha HCKOTOPOC YHC/IO ITPOOCHTOB,
d BO BTOPHIIK IIOACIICBCIII HAa TO KC CaMOC HIICIIO IIPOICHTOB. B PE3YIbTATC OHII
cTaln cTonTth Ha 4% ACIHICBIJIC, YCM IIPH OTKPLITIII TOPIoB B IIOHCIC/IBHIIK.
Ha ckoipko ITPOIICHTOB ITOJOPOKAII AKITHIT KOMIIAHIII B [IOHEICJIbHUK?

OTBeT:

12




o

w 13
mrocsimrmne | [OCYAapCTBEeHHAA utorosan artrectaumsa (basoBbliii ypoBeHb)

20 | PaccrosHue mexnay ropogamu A u B paBHo 470 kM. U3 ropoma A B ropoa B
BBIEXAJI MEPBBIN aBTOMOOIUIb, a 4Yepe3 3 Yaca IIOCIIE ATOr0 HABCTpPEUy €My U3
ropojaa B BeIeXal co CKOPOCThIO 60 KM/4 BTOPOIl aBTOMOOIIb. Halagure CKOpoCTh
[IEPBOTO aBTOMOOIUIA, €CIN aBTOMOOIUIN BCTPETIINCH Ha pacCTOSHUN 350 KM OT
ropojga A. OTBET gaiiTe B KM/4.

(470 — 350): 60 + 3 = 5(u) — Bpems | aBTOMOOUIS

A 350:5 = 70 (kM /)

OT1BeT:

NJIn

B noHeneapHIK akIi KOMIIAHHHI ITIOJOPOKAIII Ha HCKOTOPOC YHC/IO ITPOOCHTOB,
d BO BTOPHIIK IIOACIICBCIII HAa TO KC CaMOC HIICIIO IIPOICHTOB. B PE3YIbTATC OHII
cTaln cTonTth Ha 4% ACIHICBIJIC, YCM IIPH OTKPLITIII TOPIoB B IIOHCIC/IBHIIK.
Ha ckoipko ITPOIICHTOB ITOJOPOKAII AKITHIT KOMIIAHIII B [IOHEICJIbHUK?

OT1BeT:




npocggimmm focypapcTBeHHaA utorosan atrectauuna (basosbii ypoBeHb)

B moHeneapHUK akIMH KOMIIaHHH IMOIOPOKAIN Ha HCKOTOPOC HYHCIO IIPOICHTOB,
d BO BTOPHHK ITIOJCIICBC/IN Ha TO K€ CaMOC TIICIO IIPOICHTOB. B PE3YIIBTATC OHHI
cTaJal CcTOHTH Ha 4% ACHICBIIC, YCM IIPH OTKPBITHH TOPIOB B IIOHCICJIBHIIK.
Ha ckomnbpko IIPOLCHTOB ITOJOPOKAJII aKIIHI KOMITAHIIH B IIOHEASIbHIK?

NepBOHayanbHO | [lOHeaAeNnbHUK BTOpHUK

100 p. 100 + 100 % =100 + x (p.)




npocggimmm focypapcTBeHHaA utorosan atrectauuna (basosbii ypoBeHb)

B moHeneapHUK akIMH KOMIIaHHH IIOJOPOKAIIl Ha HCKOTOPOC HIICTIO IIPOICHTOB,
d BO BTOPHHK ITIOJICIICBCIII HA TO JKC CAMOC HHICIIO IIPOIICHTOB. B PE3YIIBTATC OHHI
cTaIl cTouTh Ha 4% ACHICBIIC, YCM IIPH OTKPBITHH TOPIOB B IIOHCICJIBHIIK.
Ha ckomnbpko ITPOICHTOB ITOJOPOKAII aKITHI KOMIIAHIIII B [IOHEISIbHHUK?

NepBOHayanbHO | [lOHeaAeNnbHUK BTOpHUK

100 p. 100+100-%=100+x(p-) 100+x—(100+x)%=100+x—x—%20=100—%(&)




npocggimmm focypapcTBeHHaA utorosan atrectauuna (basosbii ypoBeHb)

B moHeneapHUK akIMH KOMIIaHHH IIOJOPOKAIIl Ha HCKOTOPOC HIICTIO IIPOICHTOB,
d BO BTOPHHK ITIOJICIICBCIII HA TO JKC CAMOC HHICIIO IIPOIICHTOB. B PE3YIIBTATC OHHI
cTaIl cTouTh Ha 4% ACHICBIIC, YCM IIPH OTKPBITHH TOPIOB B IIOHCICJIBHIIK.
Ha ckomnbpko ITPOICHTOB ITOJOPOKAII aKITHI KOMIIAHIIII B [IOHEISIbHHUK?

NepBOHayanbHO | [lOHeaAeNnbHUK BTOpHUK

100 p. 100+100-%=100+x(p-) 100+x—(100+x)%=100+x—x—%20=100—%(&)

2 x2

X 2
. _ _ _ X
Pasuuna: 100 — (100 100) =100 (p.) ~_.100 = 400;
100
100 p.—100%
2 x2 = 400;
—p.—4% x = 20.

100

Otser: 20




o

ITPOCBEIIEHUE

[ocypapcTtBeHHaa utorosan atrecrauma (Mpodpunn)

18 3apaHumn

17

g . 6 3apgaHun | ba3oBbIM YPOBEHDb C KPAaTKMM OTBETOM
actb 5 3apaHnn | MoBbiWEeHHbIN YPOBEHb C KPAaTKUM OTBETOM

g , 5 3agaHun | MoBbiWeHHbIN YPOBEHDb C pa3BepPHYTbIM OTBETOM
actb 2 3apaHUA | BbICOKMK ypoBeHb € pa3BepHYTbiM OTBETOM

3 yaca 55 munHyt (235 MmuHyT)




npocg?mmm focypapcTBeHHaa utorosan arrectauua (Mpojunb)

MaKcumanbHoe KoaumvecTso nepBuyHbIX 6annos — 31 6ann.

3agaHua 1-11 no 1 6anay,

3apaHua 12, 14, 15 — makcumanbHo no 2 6anna,
3apaHuna 13 n 16 — makcumanbHo no 3 6anna,
3apaHua 17 u 18 — makcumanbHo no 4 6anna.

18




o

mrocsemerne | [OCYAQPCTBEHHAA Utorosas atrecrauuna (Mpodwunb)

UameHeHua B8 KUM EIND 2022 ropa B cpaBHeHun ¢ KUM 2021 ropa

YaaneHbl 3agaHnAa 1 um 2, nposepAarowmne ymeHmne NCNoJsib3oBaTb I'IpVIO6peTéHHbIe
3HaHNA N YMEHUA B I'IpaKTVI‘—IeCKOI‘/JI U I'IOBCG,EI,HGBHOIZ *KWU3HW, 3a4aHue 3,

npoBepAtoLlee YMEHME BbINOAHATb AENCTBUA C TEOMETPUYECKMMU PUrypamu,
KOOPAMHATAMM U BEKTOPaMM.

19




npocg?mmm focypapcTBeHHaa utorosan arrectauua (Mpojunb)

UameHeHua B8 KUM EIND 2022 ropa B cpaBHeHun ¢ KUM 2021 ropa

[ob6asneHbl 3agaHne 9, npoBepsAtoLLee YMEeHNEe BbINO/HATb AENCTBUA C
dyHKUMAMK, 1 3agaHne 10, npoBepstoLlee YyMeHne MoAeNNPoBaTb PeasbHble

CUTYaLUU Ha A3bIKE TEOPUUN BEPOATHOCTEN N CTaTUCTUKIN, BbIYUCAATb B NPOCTENLLNX
C/Iy4anax BEPOATHOCTU COObITUN.

20




npocg?mmm focypapcTBeHHaa utorosan arrectauua (Mpojunb)

UameHeHua B8 KUM EIND 2022 ropa B cpaBHeHun ¢ KUM 2021 ropa

9 Ha pucyske nH3o0paxéH rpaduk GyHKUHH BHAA f(x)=ax +bx+c¢.Ide UHcla 4.

b u ¢ — nensle. Haiinute 3HaueHne f(—12).

| "
/
/
/

OT1BeT:




o

ITPOCBEIIEHUME

focypapcTBeHHaa utorosan arrectauua (Mpojunb)

22

UameHeHua B8 KUM EIND 2022 ropa B cpaBHeHun ¢ KUM 2021 ropa

b u ¢ — nensle. Haiinute 3HaueHne f(—12).

OT1BeT:

Vi

|
/
/

/

Boobme rpagpur QPyHRIUH y = a(x — m,)‘? + n dBJIdeTcs Iapa-
00JI011, KOTOPYI MOMKHO IOJYUYHUTE W3 rpauka (PYHKIHAHA
y = ax® ¢ IOMOIIBIO IBYX NapajljlelIbHBEIX [epeHOCOB: CIBHUTAa
BIOJIE OCH X Ha m eJUHHUI BOpaBo, ecad m > 0, WIH HaA —m
eIUHWUI] BJIeBO, ecau m < (0, W cABATra BIOJIL OCH y Ha 71 elu-
HUIL BBepX, ecau n > 0, WJIn Ha —n eOQUHHUI] BHU3, ecau n < 0.

9 Ha pucyHKe H300pakéH rpadHK QYHKIHH BHAA f(x)= ax’ +bx+c. Tle 9HCIA 4.

Anrebpa. 9 knacc. YMK KO.H. Makapbiues u ap.

Anre6pa. 9 knacc. YMK A.l. Mep3askK u ap.

BIIPABO

HJIN BJIE€BO

Yy = ax?

> Y=

Ha |x,| ex.

BBEPX
HJIN BHH3

Y

a(x — x,)* y =a(x-x,)*+y,

Ha |y,| en.



https://shop.prosv.ru/search?q=%D0%9C%D0%B5%D1%80%D0%B7%D0%BB%D1%8F%D0%BA
https://shop.prosv.ru/search?q=%D0%9C%D0%B0%D0%BA%D0%B0%D1%80%D1%8B%D1%87%D0%B5%D0%B2

npocg?mmm focypapcTBeHHaa utorosan arrectauua (Mpojunb)

UameHeHua B8 KUM EIND 2022 ropa B cpaBHeHun ¢ KUM 2021 ropa

- . 2
9 | Ha pucyske m3o00paxéH rpaduk dyHKOHH BHIa [ (x)=ax” +bx+c. Ide UHCIa @,

b u ¢ — nensle. Haiinute 3HaueHne f(—12).

A
!' KoopayHaThl BepiinHbl mapa6oJibl (—4; —3)
] f(x) = (x +4)>-3
] f(=12) = (=12 + 4)?>-3 = 61
1
/1 [o] 1 %

Orser: 61




o

mrocsemerne | [OCYAQPCTBEHHAA Utorosas atrecrauuna (Mpodwunb)

UameHeHua B8 KUM EIND 2022 ropa B cpaBHeHun ¢ KUM 2021 ropa

10

CHMMETPHYHYIO HTPAIBHYIO KOCTh OpOCIIN 3 pa3a. M3BECTHO, YTO B CYMME BBINIAJIO

6 04koB. KakoBa BEPOATHOCTH COOBITHSA «XOTS ObI pa3 BHINAIO 3 OUKa»?
OTBeT:

NnJn

B ropoae 48% B3pOCIIOro HaceaeHHsI — MY KUlHBL. IIeHcnoHephl cocTaBisroT 12,6%
B3pPOCJIOr0 HACEISHHS, IIPUYEM OIS [IEHCHOHEPOB Cpedll KEHIIUH paBHa 13%. g
COIIHOJIOTHYECKOTO OIIpOca BBIOpaH CIy4ailHEIM 00pa3oM MY’KYHHA, IIPOKHBAFOIIIIL
B 3TOM ropojae. Hananure BEpOSATHOCTH COOBITHS «BBIOPAHHBIN MYKUNHA SBISCTCS
IICHCHOHEPOM.

OTBeT:

24




o

ITPOCBEIIEHUME

focypapcTBeHHaa utorosan arrectauua (Mpojunb)

UameHeHua B8 KUM EIND 2022 ropa B cpaBHeHun ¢ KUM 2021 ropa

Anre6bpa. 9 kKnacc. YMK A.l. Mep3nsk v ap.

(naBa 3. 3neMeHTbl NPUKNAJHOW MaTeMaTHKM . ...........
§ 14. Maremarnueckoe MOJICTHPOBAHHUE ... .........
§ 15. IlponieHTHBIE PACUETBI . ......vivuninnn.nn..
§ 16. AbcomoTHas 1 OTHOCHTEIbHAS NOTPEMIHOCTH . .
§ 17. OcHoBHbBIe npaBUIa KOMOMHATOPHKH . .. ......
§ 18. HacTrora 1 BEpoATHOCTL CIy4aiiHOrO COOBLITHS
§ 19. Knaccuueckoe onpejieieHne BepoATHOCTH
CHAUATA OBLIA UZPA ..ot eia e e

§ 20. HauanbHble CBEIEHUS O CTATHCTHKE . .. .vovnenennn.n.,
JIUenepcust ... .. e
Jadanue No 4 <IIposepvme cebss 8 mecmosoll hopme . . .
3adanue No 5 <Ilposepvme cebsi» 6 mecmosoll hopme . . .
Hmoew enasvt 3 ... .. e

Fnaea 4. YucnoBble NOCNEROBATENIBHOCTH . . .. ....itiinnnnnnnn.,

§ 21. UncnoBble NOCHEIOBATENBHOCTH .« v o vvvn v e eaeaan s,
O Kpoaukax, nooCoaHYXax, COCHOBHIX WUUIKAX
U <30J0MOM COYCHUU > ..ot et ie et ia i aaineaean
§ 22. ApuMeTHIECKAS TPOTPECCHST .+ v vvurenvnnerannnnnn,
§ 23. Cymma 1 nepBbIX WwieHOB apu(pMeTHIECKOH Nporpeccun
§ 24. T'eomeTpHUIECKas IPOTPECCH .« .o vvurenvnnnennnnnnnn.
§ 25. Cymma 7 nepBbIX 4WIEHOB reOMETPHYIECKOI ITPOTrPecCHH .
§ 26. Cymma GeckoHEUYHOI reOMETPHUUIECKOI IIPOrpeccHH,
Yy KOTOPOI1 MOJyIb 3HaMeHaTelst MeHbme 1 ... ... ..........
Jadanue Ne 6 <lIposepvme cebsa» 6 mecmosoil hopme . . .
Hmoeu znaeot 4 ... e
dnemenmvt KOMOUHAMOPUKY U Meopul 8epPoAmHOCIell

25


https://shop.prosv.ru/search?q=%D0%9C%D0%B5%D1%80%D0%B7%D0%BB%D1%8F%D0%BA

npocg?mm focypapcTBeHHana urtorosasn arrecrauma (Mpodunb)

UameHeHua B8 KUM EIND 2022 ropa B cpaBHeHun ¢ KUM 2021 ropa

I'mapa V. 9JIEMEHTBI KOMBHHATOPHEKHA
U TEOPUHU BEPOATHOCTEH

§ 11. 9JIEMEHTHBI RKOMBHHATOPHEHA .............

30. IIpuMephl KOMOMHATOPHEIX 3aHAY . v v v v v v v
31. IIepPeCTAHOBEM « + v v v v v v vt ot et e v e oo
S32. PasMeIIIeHHS . . .o i i ittt it ettt ennennnens
33, COUBTAHMA . oo v vt e vttt eesnsessasnsnnnnas

§ 12. HAYAJIBHBIE CBEAEHHd W3 TEOPHH
BEPOATHOCTEH . .. ...ttt inineanenannnn.

34. OTHOCHTeJIbHAS YacToTa cJydaliHOoro coOBITHSA . .
35. BepodTHOCTL PaBHOBO3MOMKHEIX COOBITHH ......

Anre6pa. 9 knacc. YMK KO.H. MakapbiueB 1 ap.

Haa mex, kmo xouem 3Hams OoJblle

36. CinoxxeHne U YMHOMKeHHe BepPOATHOCTEH .......
JHomoMHUTeNbHBIE VIIpAKHeHUT K raaBe V............



https://shop.prosv.ru/search?q=%D0%9C%D0%B0%D0%BA%D0%B0%D1%80%D1%8B%D1%87%D0%B5%D0%B2
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27
mrocermenns | TOCYAQAPCTBEHHAA utorosas atrecrauua (Mpodunb)
UameHeHua B8 KUM EIND 2022 ropa B cpaBHeHun ¢ KUM 2021 ropa
10 CHMMETPHYHYI UTPAJIBHYIO KOCTh OpOCIUIN 3 pa3a. M3BECTHO, YTO B CYMME BBIIIAJIO
6 04KOB. KakoBa BEpOATHOCTE COOBITHS «XOTS OBI pa3 BBIIAIO 3 OUKa»?
OTBeT:
) . Anrebpa. 9 kKnacc. YMK A.l. Mep3nskK v gap.
114 | 141 | 411 | 222 | 123 ® onpepenemme  \
132 231 213 312 321 Ecnu McnbiTaHWe MOMeT 3aKOHUYUTLCH OAHUM U3 n PABHOBO3-

MOMHbIX pe3ynbTaToB, U3 KOTOPLIX 7 NMPUBOAAT K HacTynie-
HWIO COGLITHA A, TO BEpPOATHOCTLIO COGLITHA A Ha3bIBaloOT OT-

HOLUEeHHWe m .
n

Takoe onpeacJicHUC BEPOATHOCTH HA3bIBAIDT KJIACCHYCCKHM.

Anrebpa. 9 knacc. YMK KO.H. Makapbiues u ap.

ecJIi BCe MCXOIEIL KaKoro-Ju00o MCILITAHUS PAaBHOBOSMOMHEI, TO
BeEpOATHOCTE COOBITHA B 3TOM HMCIILITAHHH PaBHa OTHOIIeHHHK)
YHCJIa ﬁJIﬁ[‘DHpHHTHBIX JJA Hero HMCXoJOB K YHCIY BCeX paB-

HOBOSMOXMEHEIX HCXOIOOB.



https://shop.prosv.ru/search?q=%D0%9C%D0%B0%D0%BA%D0%B0%D1%80%D1%8B%D1%87%D0%B5%D0%B2
https://shop.prosv.ru/search?q=%D0%9C%D0%B5%D1%80%D0%B7%D0%BB%D1%8F%D0%BA
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28
mrocsemerne | [OCYAQPCTBEHHAA Utorosas atrecrauuna (Mpodwunb)
UameHeHua B8 KUM EIND 2022 ropa B cpaBHeHun ¢ KUM 2021 ropa
10 | CHMMETPHYHYIO UTPaJIbHYI0 KOCTh OpocHH 3 pa3a. M3BeCTHO, YTO B CYMME BBIIIAJIO
6 04KOB. KakoBa BEpOATHOCTE COOBITHS «XOTS OBI pa3 BBIIAIO 3 OUKa»?
OT1BeET: 0,6
) Anrebpa. 9 knacc. YMK A.l. Mep3askK u ap.
114 | 141 | 411 | 222 | 123 @ onpenenorme
132 231 213 312 321 Ecnu ucnbiTaHWe MOXeT 3aKOH4YUTLCH OAHUM U3 n PABHOBO3-
MOMHbLIX Pe3ynbkTaToB, U2 KOTOPLIX m NPUBOAAT K HAcTtynne-
HUIO COGLITHUA A, TO BEPOATHOCTLIO COOLITUA A Ha3bIBaKOT OT-
m
KosinuecTBO paBHOBO3MOXKHbIX UCX00B 10, HoLUueHue —-.
66']IaFOHpI/IHTHbIX 6 TEIKDE" DHPE,[[E.JIEHHE BEpDHTHDCTH HAZLIBAKT KJIACCHYECKHM.
—=0,6
10 Anre6pa. 9 knacc. YMK 10.H. Makapbiues u ap.

ecJIi BCe MCXOIEIL KaKoro-Ju00o MCILITAHUS PAaBHOBOSMOMHEI, TO
BeEpOATHOCTE COOBITHA B 3TOM HMCIILITAHHH PaBHa OTHOIIeHHHK)

YHCJIa ﬁHﬁFUHpHHTHHX JJA Hero HMCXoJOB K YHCIY BCeX paB-
HOBOSMOXMEHEIX HCXOIOOB.



https://shop.prosv.ru/search?q=%D0%9C%D0%B0%D0%BA%D0%B0%D1%80%D1%8B%D1%87%D0%B5%D0%B2
https://shop.prosv.ru/search?q=%D0%9C%D0%B5%D1%80%D0%B7%D0%BB%D1%8F%D0%BA

npocg?mm focypapcTBeHHaa utorosan arrectauua (Mpojunb)

UameHeHua B8 KUM EIND 2022 ropa B cpaBHeHun ¢ KUM 2021 ropa

10 B ropone 48% B3p0ocCiIOro HacelIeHHI — MY:KUNHEL [IeHcnoHephl cocTaBisaoT 12,6%
B3pPOCJIOr0 HAaCEIECHUS, IPUYEM I0JII IIEHCHOHEPOB CPeaH KEHINNH paBHa 15%. [lng
COIMOJIOIHYECKOIO OIIPOCa BBIOPAH CIyYailHBIM O0Opa3oM MY’KYHHA, IIPOKHBAFOIIIIL
B 9TOM TIopoje. Hailaure BepOSATHOCTH COOBITHSA «BBIOPAHHBIN MYKYHHA SBJISICTCS

IIEHCHOHEPOMY.
OTBeT:
B3pocnoe HaceneHue Bcero (%) N3 HMX neHcMoHepoB (%)
My*KUYnHbI 48
KeHWMuHbI
Bcero 100 12,6




npocg?mm focypapcTBeHHaa utorosan arrectauua (Mpojunb)

UameHeHua B8 KUM EIND 2022 ropa B cpasHeHun ¢ KUM 2021 ropa

10 B ropone 48% B3p0ocCiIOro HacelIeHHI — MY:KUNHEL [IeHcnoHephl cocTaBisaoT 12,6%
B3pPOCJIOr0 HAaCEIECHUS, IPUYEM I0JII IIEHCHOHEPOB CPeaH KEHINNH paBHa 15%. [lng
COIMOJIOIHYECKOIO OIIPOCa BBIOPAH CIyYailHBIM O0Opa3oM MY’KYHHA, IIPOKHBAFOIIIIL
B 9TOM TIopoje. Hailaure BepOSATHOCTH COOBITHSA «BBIOPAHHBIN MYKYHHA SBJISICTCS

IIEHCHOHEPOMY.
OTBeT:

B3pocnoe HaceneHue Bcero (%) N3 HMX neHcmoHepos (%)
My*4YUHbI 48 12,6 — 7,8 =4,8
eHLWMHbI 52 52-0,15=17,8
Bcero 100 12,6




npocg?mm focypapcTBeHHaa utorosan arrectauua (Mpojunb)

UameHeHua B8 KUM EIND 2022 ropa B cpasHeHun ¢ KUM 2021 ropa

10 B ropone 48% B3p0ocCiIOro HacelIeHHI — MY:KUNHEL [IeHcnoHephl cocTaBisaoT 12,6%
B3pPOCJIOr0 HAaCEIECHUS, IPUYEM I0JII IIEHCHOHEPOB CPeaH KEHINNH paBHa 15%. [lng
COIMOJIOIHYECKOIO OIIPOCa BBIOPAH CIyYailHBIM O0Opa3oM MY’KYHHA, IIPOKHBAFOIIIIL
B 9TOM TIopoje. Hailaure BepOSATHOCTH COOBITHSA «BBIOPAHHBIN MYKYHHA SBJISICTCS

IIEHCHOHEPOMY.

Otger: 0,1
B3pocnoe HaceneHue Bcero (%) N3 HMX neHcMoHepoB (%)
My*4YUHbI 48 12,6 — 7,8 =4,8
eHLWMHbI 52 52-0,15=17,8
Bcero 100 12,6

4,8
48
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32
mrocsemerne | [OCYAQPCTBEHHAA Utorosas atrecrauuna (Mpodwunb)

3aaaHue 10
Bubnnoteyka coCTOUT U3 AECATU PA3NNYHbBIX KHUT, MPUYEM NATb KHUT CTOAT NO
200 p. Kaxkpasa, Tpm KH1urn — no 50 p. u aBe KHUrn — no 100 p. Hanaute BepoATHOCTb TOTO,
YTO ABe KHUIUN, B3ATble Hayaauyy, ctoAaT 250 p. OTBeT OKpyrinte A0 COTbIX.

PeweHue.
[MepBas B3saTaA KHura ctout 200 pybnen, sTopas 50.

Nnn nepsana B3aTasa KHUra ctout 50 pybnen, sTopasa 200.
5 3 15 3 5 B 15

P :—-—:—'P = — = = —
1710 9 90’ "% 10 9 90

p 4 p — 30 B 1 033 O ..... 55_3.55.3 L
1 2 - 90 o 3 ~ ’ L E ’ .... E '_'.'ZZ': O

EM-2019. MaTtematuka (npodunbHbIV ypoBeHb). 25 nydinx sapuaHtos. AsTop: NMpokodbes A. A.



https://shop.prosv.ru/ege-2019-matematika-profilnyj-uroven-25-luchshix-variantov2908

o

nrocBemEHNE | MeToguuYeckme peKkoMeHaauMmU Ang yuuTenen, NnoaroToBsieHHbIe HO OCHOBE
aHanusa TMnuYHbIX ownbok yuactHukos EMN 2021 ropa

Pycckuit a3bik ~ Marematnka  ®Pusmka  Xumus  Mudopmartmrka n MKT  Buonorus

Nctopus  leorpadms  Obwecteosnanune  Jlutepatypa  MHOCTpaQHHbIM S3bIK

EavHbI rocypapcTBEHHbBIN 3K3AMEH
no Mmaremarmke

Crauare

© AO «M3paTtenbcTBO «lpocseweHne» 2021


https://doc.fipi.ru/ege/analiticheskie-i-metodicheskie-materialy/2021/ma-mr-2021.pdf

o

ITPOCBEIIEHUE

3agaHue 3

© AO «M3paTtenbcTBO «lpocseweHne» 2021

El3. NMpodunb. HekoTopble 3apaaHUA

IIlBa yria BOHCAHHOTO B OKPYKHOCTH YeTHIPEXYTOJLHHKA
paBHEI 16° m 33°. Halgure OoapmIMH W3 ocTaBIIUXCH
yryioB. OTBeT malTe B rpajycax.

El3. Matematuka. 15 HOBbIX BapuaHTOB OT «[1pocBeweHua». MpodunbHbin yposeHb. Moa pea. W. B. AweHKo.

34

34


https://shop.prosv.ru/ege-matematika-15-novyh-variantov-ot-prosveshheniya-profilnyj-uroven-pod-red-i-v-yashhenko

3
HPOCB?MHHE El. NMNpodunb. HekoTopble 3aaaHuA ’

3agaHue 3
IIlBa yria BOHCAHHOTO B OKPYKHOCTH YeTHIPEXYTOJLHHKA
paBHEI 16° m 33°. Halgure OoapmIMH W3 ocTaBIIUXCH
yryioB. OTBeT malTe B rpajycax.
PeweHue.

CyMmMma NpOTUBOMNONOMKHbIX YINI0B BNMCAHHOIO YeTblpexyrosbHMKa pasHa 180°. bonbwunn n3
OCTABLUUXCA YI/IOB IEXKMUT HAaNPOTMB MEHbLUEro U3 YKa3aHHbIX B yC/10BUU. [103TOMY OH paBeH

180° - 16° = 164°.

OTtBeT. 164

35
El3. Matematuka. 15 HOBbIX BapuaHTOB OT «[1pocBeweHua». MpodunbHbin yposeHb. Moa pea. W. B. AweHKo.

© AO «M3paTtenbcTBO «lpocseweHne» 2021


https://shop.prosv.ru/ege-matematika-15-novyh-variantov-ot-prosveshheniya-profilnyj-uroven-pod-red-i-v-yashhenko

npocg?mmm El3. NMpodunb. HekoTopble 3apaaHUA

3apgaHue 5 UunmnHap v KOHYC umetot obuwme ocHoBaHMe U BbicOoTy. ObbEM
UMAnMHAPA paBeH 27. Hangnte obbém KoHyca.

© AO «M3paTtenbcTBO «lpocseweHne» 2021 Era. MaTeMaTMKa. 15 HOBbIX BapMaHTOB oT (<|_|pOCBeLL||eHV|;|»_ HDOd)MI'IbeII‘/JI vaBeHb. |'|0Iﬂl peﬂ'. M. B. HLLI,eHKO.

36

36
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37

o El3. NMpodunb. HekoTopble 3apaaHUA

ITPOCBEIIEHUE -

3apgaHue 5 UunmnHap v KOHYC umetot obuwme ocHoBaHMe U BbicOoTy. ObbEM
UMAnMHAPA paBeH 27. Hangnte obbém KoHyca.

PeweHue. 1
Ob6bem KoHyca paBeH V = §Sh

rae S — naowadb OCHOBAHMA, @ h — BbICOTA KOHYCa.
O6bem umnmHapa paseH V = Sh n nostomy oH B 3 pa3a 6onblie obbema KOHyca.
Takmm obpasom, 06beM KOHyCa paBeH 9.

OTtBeT. 9

37

© AO (M3patenscrso «Mpocseuenver 2021 El. MaTtemaTtunKa. 15 HoBbiXx BapnaHTOB OT «[1pocsBelieHua». NMpoduabHbin yposeHb. Moa pea. U. B. AweHKo.



https://shop.prosv.ru/ege-matematika-15-novyh-variantov-ot-prosveshheniya-profilnyj-uroven-pod-red-i-v-yashhenko

38

o El3. NMpodunb. HekoTopble 3apaaHUA

ITPOCBEIIEHUE -

3apgaHue 5 UunmnHap v KOHYC umetot obuwme ocHoBaHMe U BbicOoTy. ObbEM
UMAnMHAPA paBeH 27. Hangnte obbém KoHyca.

PeweHue. 1
Ob6bem KoHyca paBeH V = §Sh

rae S — naowadb OCHOBAHMA, @ h — BbICOTA KOHYCa.
O6bem umnmHapa paseH V = Sh n nostomy oH B 3 pa3a 6onblie obbema KOHyca.
Takmm obpasom, 06beM KOHyCa paBeH 9.

OTtBeT. 9

38

© AO (M3patenscrso «Mpocseuenver 2021 El. MaTtemaTtunKa. 15 HoBbiXx BapnaHTOB OT «[1pocsBelieHua». NMpoduabHbin yposeHb. Moa pea. U. B. AweHKo.



https://shop.prosv.ru/ege-matematika-15-novyh-variantov-ot-prosveshheniya-profilnyj-uroven-pod-red-i-v-yashhenko

npocg?mmm El3. NMpodunb. HekoTopble 3apaaHUA

33 faHue 6 Ha pucymake msobpaxkén rpadmr y= f'(x) — mpomssogmon ¢yERmuu f(x). Ha ocu
afcruce OTMeUeHHI BOCEMB TOUeK: X, X, Xg, X,, X4, X4 X5 X, CKONBKO M3 OTMe-
YeHHEIX TOYEK JIEXKHT HA OPOMeXXKYTHKax BospacTaHusa GpyHROoum j(x)?

HA

=
e
=
[=2]
=
o
=Y

OtBer. 5

El3. Matematuka. 15 HOBbIX BapuaHTOB OT «[1pocBeweHua». MpodunbHbin ypoBeHb. Moa pea. W. B. AuweHKo.

© AO «M3paTtenbcTBO «lpocseweHne» 2021
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npocg?mmm El3. NMpodunb. HekoTopble 3apaaHUA

3apgaHue 7 ABTOMOOHJIb, JBUTABINHICA CO CKOPOCTBIO v, = 27 M/C, HauaJl TOPMOKeHHe C IIO-
CTOSHHBIM yCKOpeHWeM a = 4,5 m/c®. OnpejennTe BpeMs, IPOMIeIIee OT MOMeHTA
HayaJla TOPMOMKEeHHA N0 HOJHOH OCTAHOBKH, €CJH HM3BeCTHO, YTO 3a 3TO BpeMdA aB-
ToMo0OHJIb IIpoexat 81 M. TopMoO3HOH IIYTH, BpeMA TOPMOKeHHA H YCKOpeHHe CBA-

2
4F ﬂf
3aHBI (opMyJoit S =uv,t— - - OTBeT BBIPA3UTEe B CeKVHIAaX.

PeweHue.
4-,5t2 2 _ =0
81 — 27¢ _ > t? —12t+ 36 = 0:
(t —6)*=0;
81=27¢- 22 ()
B 4’ \9 t =6(c)
36 = 12t — t>:

Er3-2019. MatemaTtuka (npoduabHbIK YPOBEHb). 25 nyyilumnx sBapmnaHTos. AsTop: Mpokodbes A. A.

© AO «M3paTtenbcTBO «lpocseweHne» 2021

40
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41
TP OCRENIEIE El3. NMpodunb. HekoTopble 3apaaHUA

3a4aHue 8 Tennoxof, CKOPOCTb KOTOPOTO B HEMOABUMKHOMN BOAe paBHa 16 Km/4, MPOXOAMUT MO TEYEHUIO PeKM

N NOC/ie CTOAHKM BO3BpaLlaeTcsi B UCXOAHbIN NYHKT. CKOPOCTb TeYeHMs paBHa 4 KM/4, CTOAHKA

ANnTCAa 7 4, a B UCXOAHbIN NMYHKT TEN/1I0X0A, BO3BpaLwaeTca yepes 31 4 nocsie oTn/bITUA U3 HEro.
CKO/IbKO KMJIOMETPOB NPOLLEN TENNOX0A 33 BeCb peunc?

PeweHue.
CKopocTb, KM/y Bpemsa, 4 PaccroaHue, Km
Mo TeyeHuio 16 + 4 = 20 \) S
20
MpoTtus TeueHuns 16 —4 =12 S S
12
CroAHKa — 7/ —

Bpems apukeHua B cymme Bce coctaBmao 31 yac. MNonyyaem ypaBHeHHUe:

S+S+7—31
20 12 T

Peluns ypaBHeHMe, NOJIY4UM, YTO MYTb B OAHOM HanpasaeHuun coctasma 180 Km.
Torpa 3a Becb penc Tyaa n obpatHo Tensioxoa npowen 360 Km.

OTBeT. 360.

© AO «M3aatenscTso «Mpocsewerven 2021 El3. MatemaTuKa. 15 HoBbIX BapnaHTOB OT «[1pocBeLieHunsa». MpodunbHbin ypoBeHb. Moa pea. N. B. AuwleHKo.



https://shop.prosv.ru/ege-matematika-15-novyh-variantov-ot-prosveshheniya-profilnyj-uroven-pod-red-i-v-yashhenko

o

ITPOCBEIIEHUE

3agaHue 11

OTBer. -14

© AO «M3paTtenbcTBO «lpocseweHne» 2021

ElM3. 3apaHua, Ha KoTopble Heobxoaumo obpaTnTb 0coboe BHUMaHMe

X

Hangure TOUKY MakcHMyMa PYHKIHH I = — — .
x2 +106

PeweHue.
Hanpgem npomn3BoaHyto 3a4aHHON GYHKLUMNN:
, ( X )’_ 1-(x*+196) —x-(2x)  x*—196
¥ =7 \x2+196) ~ (xZ + 196)? ~ (x2 + 196)2

Hangém Hynn nponssogHoN:
x?—196 = 0,

x = +14,

Onpeaennm 3Hakn NPon3BOAHON PYHKLUUKN N M306pa3mMm Ha PUCYHKe nosBeaeHue PyHKUUN:

y + +

NcKomas TouKa makcmmyma x = —14 v / 14

N

El3. Matematuka. 15 HOBbIX BapuaHTOB OT «[1pocBeweHua». MpodunbHbin yposeHb. Moa pea. W. B. AweHKo.

ol 4
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https://shop.prosv.ru/ege-matematika-15-novyh-variantov-ot-prosveshheniya-profilnyj-uroven-pod-red-i-v-yashhenko

o

ITPOCBEIIEHUE

Noptdenp MK no matemaTtuke, anrebpe n anrebpe n Hayanam
MaTeMaTUUYECKOro aHaau3a. lpeemcTBeHHOCTb JIMHUIA

OcHoBHas WwkKona (5-9 kn.)

Crapwas wKkona (10-11 kn.)

CrapLan wkoa (10-11 kn.)

5-6 Kn

7-9 Kn

ba30Bbl YpOBEHb

Yrny6néHHbIN YPOBEHb

ba308BbIl ypOBEHb

MaTeMaTUKa

anrebpa

anre6pa 1 Ha4ya/la MaTeEMATUYECKOIO aHa/1n3a

MaTemaTtuKa. UHTerpupoBaHHbI Kypc

Bazosbii
YPOBEHb

Mepznsak A.l. (5-6)
No &y 1.1.2.4.1.6.1-2

Mep3nak A.l. (7-9) b
No &Iy 1.1.2.4.2.6.1-3

Mepsnsak A.l. (10-11) b
No ®My 1.1.3.4.1.17.1-2

BepHep A1, Kapn A.lM. (10-11) 6
Ne &My 1.1.3.4.1.4.1-2

HOBHWHKA

BuneHkuH H. A., 'oxos B. U. n ap.
(5-6)
Ne dMy 1.1.2.4.1.12.1-2

Mopgkosuy A.l., CemeHos, I.B.,
AnekcaHgposa J1.A., Mapaaxaesa E.J1.
(7-9)

No ®MMy 1.1.2.4.2.13.1-3

Mopakosuy A.lT., CemeHos I1.B.,
AnekcaHaposa J1.A., 5 (0)33%0501V.N
Mappgaxaesa E.J1. (B) (10-11)

Ne @y 1.1.3.4.1.25.1-2

Hukonbckuii C.M. n ap. (5-6)
Ne &My 1.1.2.4.1.7.1-2

Hukonbckuin C.M., NMoTtanos M.K.,
PeweTtHukos H.H. n ap. (7-9)
Ne &My 1.1.2.4.2.10.1-3

Hukonbckuin CM., NMotanos M.K., PewweTHnKos H.H.
n ap. (10-11) (BY)
Ne ®MMy 1.1.3.4.1.11.1-2

Tkauesa M.B. (5-6)
No ®Mny 1.1.2.4.1.8.1-2

Konsarmu KO.M., TKauésa M.B.,
dépnoposa H.E. n gp. (7-9)
No &My 1.1.2.4.2.3.1-3

KonarmH K0.M., Tkauésa M.B., Pégoposa H.E.
n ap. (10-11) (BY)
No &My 1.1.3.4.1.7.1-2

ByHumoswuy E.A. u ap. Coepbl (5-6)
Ne ®My 1.1.2.4.1.1.1-2

ByHumosuy E.A. Cdepbl (7-9)
Ne ®Mny 1.1.2.4.2.1.1-3

Annmos WW.A., KonarnHd KO.M., Tkayésa M.B.
n ap. (10-11) (BY)
No ®My 1.1.3.4.1.1.1

Oopodees I'.B. n ap. (5-6)
Ne ®Mny 1.1.2.4.1.4.1-2

Hdopodees I'.B., Cysoposa C.b.,
ByHumosuy E.A. u ap. (7-9)
Ne dMNy 1.1.2.4.2.2.1-3

Hopodees I'.B., MetepcoH J1.I.(5-6)
Ne ®My 1.1.2.4.1.3.1-2

MeTepcoH /1., Abpapos A4./1.,
YyTKosa E.B. (7-9)
Noe ®My 1.1.2.4.2.11.1-3

MctomuHa H. B., F'opuHa O. 1.,

HOBUHKA Peabko 3. B., TuxoHosa H. b. (5-6)
Ne &My 1.1.2.4.1.11.1-2

Makapbiyes HO.H., Munatok H.T.,
Hewkos K.W. u ap. / Nopa, pea.
TenskoscKkoro C.A. (7-9)

No ®My 1.1.2.4.2.4.1-3

MypasuH I'.K. (10-11) B
Ne &My 1.1.3.4.1.10.1-2

MypasuH K. (10-11) Y
Ne &y 1.1.3.4.1.20.1-2

YrnybneHHbIM
ypOBeHb

Mep3nak A.l'., Monakos B.M. (7-9) Y
Ne &My 1.1.2.4.2.7.1-3

Mep3nak A.l.,
Monskos B.M. (10-11) Y
Ne @y 1.1.3.4.1.23.1-2

Makapbiyes HO0.H., Munatok H.T.,
Hewkos K.U, ®eoktucros U.E. (7-9) (Y)
Ne dMNy 1.1.2.4.2.5.1-3

Mpatycesny M.A., Ctonbos K.M.,
lfonosuH A.H. (10-11) (Y)
No @y 1.1.3.4.1.22.1-2

YyebHUK —
OCHOBHOM
UHCTPYMEHT
yuutens




o

ITPOCBEIIEHUE

Noptdennb MK no reometrpun. NpeemcrBeHHOCTb IMHUN

OcHOBHasA WwkKona (7-9 Kn.)

44

7-9 Kn

Crapwas wkKona (10-11 ka.)
ba3oBbii ypoBeHb

Kypcbl no Bbi6opy

Mep3nsak A.l.(7-9) (BeHTaHa-Tpad)

Yrny6néHHbIM ypoBeHb
Mep3nsk Al. (10-11) b

Matemartuka. HarnagHaa reometpusa. 5-6 Knaccbl

ba3oBbiit
YPOBEHb

Ne &My 1.1.2.4.3.5.1-3

(BeHTaHa-T'pad)
Ne &My 1.1.3.4.1.18.1-2

Ne ®My 1.1.2.4.3.1.1

ATtaHacaH J1.C., byty3o08 B.®., Kagomues C.B. n ap. (7-9)

ATtaHacaH J1.C., byTty3os B.®., Kagomues C.B. n ap. (10-11) BY
Ne ®MMy 1.1.3.4.1.2.1

Xopot T.T., Xogot A.10., Bennxosckas B./1. (5-6)
Ne ®Ny 2.1.2.3.1.2.1-2

BepceHes A. B., CadoHoBa H. B. Cdepsbl (7-9)
Ne ®My 1.1.2.4.3.2.1-3

byty3os B.®., Kagomues C.b., Mpaconos B.B.

MaHymwmHa B.A., Tenbdman 3.T., KceHesa B.H. n
Aap. (5-6)
Ne ®Mny 2.1.2.3.1.1.1

Wapbirux N.@. (5-6)

/ Nopg pea. CaposHuyero B.A. (7-9)
No ®My 1.1.2.4.3.3.1-3

Moropenos A.B. (7-9)

byTtysos B.®., Npaconos B.B. /
Mopg pea. CagoBHuyero B.A. (10-11) BY
Ne ®My 1.1.3.4.1.3.1

Ne &My 2.1.2.3.1.3.1

Ne @My 1.1.2.4.3.7.1

MNoropenos A.B. (10-11) BY
Ne &My 1.1.3.4.1.12.1

Wapsbirun N.®. (7-9)
No ®My 1.1.2.4.3.9.1

CmupHos B.A., CmupHoBa U.M. (7-9)

Wapbirnd N.®. (10-11) b
(Opoda)
Ne &My 1.1.3.4.1.16.1

Ne @My 1.1.2.4.3.10.1-3

YrnybneHHbli
ypoBeHb

Ne &My 1.1.2.4.3.6.1-3

Mepsnsak A.l'., Monakos B.M. (7-9) Y (BeHTaHa-Tpad)

Mep3nak A.l'., Monakos B.M.
(10-11) Y (BeHTaHa-Tpad)

Ne ®MNy 1.1.3.4.1.24.1-2

AnekcaHgpos A.L., BepHep AJ1.,

Pbikuk B.W. (10-11) Y
1.1.3.4.1.19.1-2

Motockyes E.B. (10-11) Y
(Apoda)

Ne @My 1.1.3.4.1.21.1-2

YyebHUK —
OCHOBHOM
UHCTPYMEHT
yuutens
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ITPOCBEIIEHME

5a30BblIi1 YpOBEHD YrnybneHHbIM ypoBeHb Ba3oBbIN YpPOBEHb Yrny6neHHbI ypoBeHb

Anrebpa feomeTtpus
7-9 Knaccobl 7-9 Knaccobl

MATEMATUKA e,
5-6 Knaccol - : u
MaTemMaTuka.
[1o cTpaHuuam
Anre6pa v Hayana y4eOHMKOB
feomeTpua \I\\_/IepsnﬂKa n Ko

mMmaTemMaTUyeCcKoro aHaamsa 1011
10-11 Knacchbl -11 Khaccol 45

© AO «M3patenbcTBO «lpocselweHne» 2021


https://www.youtube.com/channel/UCMNZdL8EWKoHHMxzcMiFR_A
https://www.youtube.com/channel/UCMNZdL8EWKoHHMxzcMiFR_A

¢

ITPOCBEIIEHUME

© AO «M3paTenbcTBo «MpocseleHne» 2021

NMpumepHasa pabouas nporpamma

Pabouasa mporpaMMma mo ajredope H HadaJaM

MaTeMaTHuUeckoro agaansa. 10—11 gaacesl

IoACcHUTENLHAT BATIMCKA + + v v v v v o o o v o s aememennns

ComepsKAHME KYPCA .+ v v v v v e v e e enenenenenenennns

TemaTnueckoe [IJJaHHPOBAHHE .. ..o csau2s22s

B I 77 L

) I 7 = Lo R

Patouasa nporpamma mo reomerpun. 10—11 kixaccer . . .

IToACHUTEIbHAS BAMHUCKA « « « o v v v v s«
CGJ—IEPH{&HHE Rcha L L] L L] L L] L L] L E F ® ¥ ®

® B OF B B B ¥ 8

® B ¥ B B ® ¥ B

TeMmaTnueckoe 11a HHPOBAHHE ... ...t vt vusasanaas

IUKﬂaccllllllllllllllll-l-l-l-l-l-
11RJ]aEclllllllllllllll'l-'l'l-'l'l-'l

® B OF B B B ¥ 8

® B ¥ B B ® ¥ B

YMK no marematuke A. I. Mep3naka (10-11)

46

MeToaunyeckme nocobus ans yuntenem

e Anrebpa 1 Hayasa MaTemaTU4eCcKOro aHaaunsa.
ba3oBbi ypoBeHb. 10 kKnacc. Metoauyeckoe
nocobue

e Anrebpa 1 Hayasia MaTeMaTUYeCKOro aHaaunsa.
ba3oBbi ypoBeHb. 11 kKnacc. Metoauyeckoe
nocobue

e Anrebpa 1 Hayasia MaTemaTUYeCcKOro aHaaunsa.
YrnybneHHbIV ypoBeHb. 10 Knacc. MeToanyeckoe
nocobue

e Anrebpa 1 Hayasia MaTeMaTUYECKOro aHaamsa.
YrnybneHHbIV ypoBeHb. 11 Knacc. MeToanyeckoe
nocobue

* TeomeTtpua. basosbi yposeHb. 10 Knacc.
MeToanyeckoe nocobue

* TeomeTtpua. basosbi yposeHb. 11 Knacc.
MeToanyeckoe nocobue

e TeomeTtpua. YrnybneHHbIN ypoBeHb. 10 Knacc.
MeToanyeckoe nocobue

e TeomeTtpua. YrnybieHHbIN ypoBeHb. 11 Knacc.
MeToanyeckoe nocobue



https://rosuchebnik.ru/upload/iblock/e03/e03e97463d6cbcb3ff1a291b4aa3a398.pdf?utm_source=uchitel.club&utm_medium=webinar&utm_campaign=nachinayem_uchebnii_god_25_08
https://rosuchebnik.ru/upload/iblock/a05/a0570f72abd6203d0ce772968117f719.pdf?utm_source=uchitel.club&utm_medium=webinar&utm_campaign=nachinayem_uchebnii_god_25_08
https://rosuchebnik.ru/upload/iblock/bde/bde362815c2db16085a485e3db45a483.pdf?utm_source=uchitel.club&utm_medium=webinar&utm_campaign=nachinayem_uchebnii_god_25_08
https://rosuchebnik.ru/upload/iblock/9c5/9c526de32e45ad93c4db966d5c1c77f8.pdf?utm_source=uchitel.club&utm_medium=webinar&utm_campaign=nachinayem_uchebnii_god_25_08
https://rosuchebnik.ru/upload/iblock/568/5686195198482e7e3d361e22c14c981f.pdf?utm_source=uchitel.club&utm_medium=webinar&utm_campaign=nachinayem_uchebnii_god_25_08
https://rosuchebnik.ru/upload/iblock/703/703c73ef29e7f3ad0d10e684afbf6b88.pdf?utm_source=uchitel.club&utm_medium=webinar&utm_campaign=nachinayem_uchebnii_god_25_08
https://rosuchebnik.ru/upload/iblock/e53/e53a3e03dc7645cbec159db6679d3cf2.pdf?utm_source=uchitel.club&utm_medium=webinar&utm_campaign=nachinayem_uchebnii_god_25_08
https://rosuchebnik.ru/upload/iblock/45d/45def4bc8a507e356492bae09f3e9b88.pdf?utm_source=uchitel.club&utm_medium=webinar&utm_campaign=nachinayem_uchebnii_god_25_08
https://rosuchebnik.ru/upload/iblock/a07/a071cb3a8734de6fa6236fc2239194cb.pdf?utm_source=uchitel.club&utm_medium=webinar&utm_campaign=nachinayem_uchebnii_god_25_08
https://shop.prosv.ru/search?q=%D0%9C%D0%B5%D1%80%D0%B7%D0%BB%D1%8F%D0%BA#/orderby=5&q=%D0%9C%D0%B5%D1%80%D0%B7%D0%BB%D1%8F%D0%BA&sFilters=4!2302;

Wy Martepuanbl gna noarotoeku K ElN
INTPOCBEIIEHUE

C. A. Wecrakos W. B. fluieHko

MATEMATUKA

HOBbBIX
TOB
BAPY R e

© AO «M3patenbcto «lpocsewerme» 2021
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y ‘ Martepuansbl ansa nogrotosku Kk ElN
INTPOCBEIIEHUME

C MAPAMETPOM C LENIBIMU YUCTTAMU C 5KOHOMMUYECKUM COAEP>KAHUEM

MaTtemaTtuka. T| Hble 3aaaHua ErN.
MaTtemaTuka. TpyaHble 3aaaHusa ElMd. glla'remamxa. TpyaHbie 3ananua Er3. 3amaum 3KOHOr:\:|’sLIECKVIMA
3aaum ¢ NapameTpom. Aap.aqulcl:-luenbm: ;ucnamu. pS—
BTOp: LLleBKuH A.B. .
ABTop: LleBKkuH A.B.
S AsTtop: LLleBkuH A.B.

3apaHue 17 3apaHue 18 3apaHue 15 48

© AO «M3paTtenbcTBO «lpocseweHne» 2021


https://shop.prosv.ru/matematika-trudnye-zadaniya-ege-zadachi-s-parametrom11318
https://shop.prosv.ru/matematika-trudnye-zadaniya-ege-zadachi-s-parametrom11318
https://shop.prosv.ru/matematika-trudnye-zadaniya-ege-zadachi-s-ekonomicheskim-soderzhaniem11317
https://shop.prosv.ru/matematika-trudnye-zadaniya-ege-zadachi-s-ekonomicheskim-soderzhaniem11317

% Cepus «3AAAYHUKU»

IIPOCBENIEHUE
MHOIO®YHKUMUOHA/IbHbIE NOCOBUA
Ana 3pdbeKTMBHOM NOATOTOBKU K onimmnuagam, O3, EIN3, BINP, mexxayHapoAHbIM UCCNeA0BaHUAM
» [103BONAT yHaWMMCA CYLLECTBEHHO NOBbLICUTb YPOBEHb nggym Egjm_‘;_ Ez;:;m:::“
cBoen GYHKLUMOHANbHOW rPaMOTHOCTH ‘ ‘ OM
3aaaum : = YHUBEPCAABHBIi
» CopeprKaT pa3HOObpa3Hble TPEHUPOBOYHbIE U MO NAGHUMETPHH Mic?,stgzzz:gggg: i B
NPOBEPOUHbIE 3a4aHUA U YNPAXKHEHMNA ANA TEKYLLEro n ws L 10-TTwmacesr |
MTOrOBOro KOHTPONA 3HAaHUMN, A TaKXKe TBOPYECKUE F
3a/1aHNA, NO3BONAIOLLME YINTYOUTb 3HAHUA NO PA3NNYHbIM ’,‘W-

npeaMeTHbIM obnactam

S @B@A @MWK

M. /1. Fanuukui
A M.

» YHUBepcCanbHble, MOryT 6bITb NCNONBb30BaHbI C NHOObLIM

O PP M K

ﬁ 8. B. Npaconos
Py W

y‘-le6HO-MeTO,£I,ML-IECKVIM KOMNNEKTOM

M. Fonbaman
N. W, 3sasny

SESSESl  EOMETPUS
COOpHUK 3aaa4 \“\u'

o
WS

PO CRPIILE WE




¢ Cepusa «BHeypouHas AeATeNIbHOCTb>»

IMPOCBEIIEHUE
PeweHue 3a4a4 NOBbILIEHHOM’ C/I0}KHOCTU NO reOMeTpPUM.
7-9 knaccobl. Mpaconos B. B.
» B Kaxgom pasgene nepeyncaeHme 0CHOBHbIX PAKTOB U ‘
v B. B. Mpaconos BHEYPOYHAS
NOHATUMN RESTENH

PELUEHME 3AQ AN

NOBLIWWEHHOMN
> Pa36op peweHna HeCKONbKUX Hamnbonee TUNUYHbIX 3a4a4 CNOWHOCTH

NOBbILLUEHHOM CNOMKHOCTH. MO FrEOMETPUM

»

» 3ajaun AnAa caMoCTOATENbHOrO pelleHns, NOCTENEHHO
bopPMUPYIOT YMEHUA peLlaTb 3aa4M.

» B KOHUe nocobuma npmseaeHbl OTBETbI M YKa3aHMA KO BCEM
3aja4am.

» KHUra moxet 6bITb NONE3HOM KaK ANs yumuTenen, Tak u
[ANR y4aLWMXCca, KOTOPble XOTAT NOBbICUTb CBOM YPOBEHb
NPV NOAroToBKe K MaTeMaTUYECKMM OJIMMNUAAAM.

KNACCHI

© AO «M3paTenbctBo «lpocBelweHue», 2021



https://shop.prosv.ru/reshenie-zadach-povyshennoj-slozhnosti-po-geometrii--7-9-klassy3417
https://shop.prosv.ru/reshenie-zadach-povyshennoj-slozhnosti-po-geometrii--7-9-klassy3417

% YHUBEPCAJIbHbIE 3AAAYHUKA >

ITPOCBEITIEHME

,ﬂ,OI’IO)’IHMTEJ’IbeIE MaTepWanbl
\?_DTBeTbl K 33A34HKKY "TeoMeTpra. YHUBEepLansHbIi MHOroypoBHeBbIA coopHKMK 3aaau 10-11 knaccsl.” (AueHko WU.B., LEcTakos C.A.)

YHUBEpPCAAbHbIKN CTEPEOMETPHA
MHOTOYpPOBHEBbIN —

CGOPHMK 30A0Y ILNIAHUMETPH S I'mapa 4. IIpaMiie, INIOCKOCTH, MMPH3MEI
e — 4.1. IlpuaMma, eé siaeMedTsl. IIpaBUILHAA TpeyrojlbHAd OPH3MA

I'mapa 1. OTpeskH, YIibl, TPeyroJLHHKEH
1.1. OTpe3KH H VIVIEL ........ ee

4.3 HpHMD},rI'OJILHLIﬁ HﬂpﬂJI.TIEJIE]]H]]E,I[
1.2. PasHOCTOpOHHHE H pannnﬁenp&nﬂmﬁ T]]E}J’I‘OJILHHKH .

4.4, ITpoH3BONEHELIH TAPAILMEMOIHIICH .cucueieieierinessasssasasasanan:
1.3. IIpAMOYTONBHEIH TPEVIOMBHHE .cucieiieiieisnssrosasarannan

4.5. ITpaBUNLHAA MIECTHYTONBHAS HPHBMA .cvcueirenracnsnssassnnan:
1.4. ITpOH3BONBHEIH TPEYTOMEHHE .eocvtirinimiiiiniiiiiiiiaiaens 4.6. TIDOMEBOILELIE MEOFOIDAHE KL
1.5. KOODOHHATEL H BEETOPBL .cuciiiieriaranmassssssssasssssssssnnas -0 LIP0 P

I'mapa 5. IIupaMuae!

Ilraga 2. MHOroOyroJdbHHEH

5.1. IIpaBUALHAA TPEYTONLHAS MHPAMHEIA .cvcvcerirearacnsnssassnnan:
2.1, ITapanIelIOTPAMM ...cuvceearcecsrsssssssnsssnsssssssssasssnssasss .
2.9 Tpame 5.2. IlpaBUNbHAA YeTLIPEX VTONBHAA MHPAMHILA .cvveresssnssassnnan:

PATETHT ......... Trrmmrmmmmmmmmmmmmmmmmmmmmmmmmrmrrmmrt 0 B.3. IIpaBHNBHAS [MECTHVIONBHAS MHPAMHBIA ..cvcieieciisracacnnen

2.3. IIpoune MHDI‘D}FI‘DJILHHKH

5.4. ITpOUZBONLHAA THPAMHIA tevvrcvnnsssassmrasnsssssssssasssnsssssnnnn:
2.4, KOODIHHATEL H BEKTOPBL «cuviiivicarasasarasasosassssssnsannes

5.5. KOMOHHAIIHH MHOTOIDAHHHEOB ..vuvciinresnssssssassasssnsssssnnan:

I'mapa 3. ORpV:EHOCTH

3.1. ¥IIkl H OTPe3KH, CBA3AHHEIE C OKDVIEHOCTEH) ..vuee...
3.2, OKDPYMHOCTE M TPEYTOJAEBHIKH ..civiveiaraiaissassssssssannas
3.3. OKpPYEHOCTE H MHOTOVIOJBEHHEH  ..uvevnuinsirnarasnsnssans

I'tapa 6. Tena BpameHHd

6.1, IITHIHHID .ovvniiiiiearcinanssasssrasasnsssssssssasnsssssssssasssnsssssnnsn:
6.2, KOHYVC .iiiiiiiiiiiiiniiciiisasiasasasnsisssssssasnsssssssssnsssnsssssnnan:
6.3. Chhepa u map htresressasesasessasanas crereerassansesaes
6.4. KHomOHHEATIHN Ten EPE.]]]EIE[HH H MHGI‘DI‘pEHHHR{IB .............

© AO «M3paTenbctBo «lpocBelweHne», 2021

I'eomergml. yHuBegcaanblﬁ MHoro¥gOBHeBblﬁ CGOgHMK 3aﬁal-| 10-11 Knacchbl. ﬂ%eHKO n. B.i LWecrakos C. A.


https://catalog.prosv.ru/attachment/71e676bb8fc2eb3183459535d5388a89581ba2ce.pdf
https://shop.prosv.ru/geometriya-universalnyj-mnogourovnevyj-sbornik-zadach-10-11-klassy12424

o

ITPOCBEIIEHUE

YHUBEPCAJIbHbIE 3AAA4YHUKUN

Al.

A2,

A3.

j 3.2. OKpYXHOCTb U TPEYroJibHUKU

YpoeeHs A

a) B TtpeyronrEnke ABC cropomwel AC =8, BC =15, yron C pa-
e 90° Haiinure paguyc ONHCAHHON OKOJO 2TOTO TPeYVIrOALHHEA
OKPVHHOCTH.

6) B tpeyroancEHke ABC cropommr AC =10, BC =24, yron C pa-
Bed 90° HalinuTe paglyc OONHCAHHON OKOJIO 3TOT0 TPeVIOJLHHEA
OEDV:HHOCTH.

a) B Ttpeyronrauke ABC cropomsr AC =8, BC=15, yron C pa-
e 90°. HaliguTe pagHyc OEPVHOCTH, BIHCAHHOH B 2TOT Tpe-
YIOJLEHHK.

6) B tpeyroncEuke ABC cropoumr AC =10, BC =24, yron C pa-
e 90°. HalimuTe paguyc OEDPVIHHOCTH, BIHCAHHOM B 2TOT Tpe-
YrOJLHUK.

R
OKpPVEHOCTE ¢ IeHTpOM B Touke () omHcaHza
OKO0JI0 paBHOGeIpeHHOTO TpevrodkHHEKEA ABC,
B xoropom AR = BC. Hajigure yron BOC,
ecJIH:
0
6) £ ABC = 25°,

FeomeTpua. YHUBEpPCaNbHbI MHOrOypoBHEBbIA c60pHUK 3agay 10-11 knaccbl. AueHko WU. B., Lectakos C. A.
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B2.

o YHUBEPCA/IbHbIE 3AAAYHUKUA

ITPOCBEIIEHUME

YpoeeHs B

a) ¥raw B v C tpeyroananka ABC pasarr 61° 1 89° cooTBeTCTBeH-
Ho. HalimuTe cropormy BC, ecnin pagWyc OKpPVIKHOCTH, ONHCAHHON
okono Tpeyroasauka ABC, pasen 10.

G6) ¥rawl B u C tpeyroncauka ABC pasnn 73° 1 77° coOTBeTCTBEH-
HO. HaiiguTe cropomy BC, ecim paguyc OKPYXXKHOCTH, ONMHCAHHOMH
oroJo TpeyroasHEuka ABC, paBen 9.

a) ¥rauel B B C TpeyrodsHHEEA ABC paBHEL 71° B 79° cooTBeT-
crBeHHO. HaiiguTe cropoRy BC, eclIH pagHyC OKPY3XHOCTH, OIIH-
CAHHOH OKOJIO TpevrolbHHEA ABC, paBeH 8.

D) ¥rouel A B B TpeyroasHHEa ABC paBHael 63° m 87° COOTBeT-
cTBeHHO. HalijuTe pajHyc OKPY¥HOCTH, ONHCAHHONH OKOJIO Tpe-
yroaeHHKa ABC, ecim AB=12.

© AO «M3paTenbctBo «lpocBelweHne», 2021

I'eome'rguﬂ. YHuBegcaanblﬁ MHoro¥gOBHeBblﬁ CGOgHMK 3aﬁaq 10-11 Knacchbl. H%EHKO n. B.i LWecrakos C. A.

Cl1.

C18.

YpoeeHs C

B tpeyroncuure ABC wmapecTHnl AnHHLI ctopon AB w AC, Toura
(0 — mUeHTp OKDYIKHOCTH, ONHCAHHOH OKoJo TpeyrombHEuka ABC.
I[Ipamaa BD, nepnengukynapHas npamoil A0, mepecekaer cTopo-
ay AC B Toure D. Haiimure CD, ecnn:

a) AB= 40, AC=64; 0) AB =30, AC=100.

a) TpHu OKpPYHHOCTH, PAAHVCE KOTOPHIX paBHLEI 2 cM, 3 ¢ H 10 cMm,
[I0IIapHO KacalwTcd BHeIDNHHM o0pasoM. HaliiuTe paguyc OKpYHHO-
CTH, BIIMCAHHONH B TPeyroJbHHK, BepOIMHAMH KOTOPOI'0 SBJISIOTCH
[eHTPLI 3THX TPEX OKPVIHHOCTEI.

0) TpH OKpPY3¥HOCTH, paJHYCEl KOTOPEIX paBHEI 4 cM, 8 cM H 12 oM,
[I0IIAPHO KacalTcsd BHeIDIHHM o0paszoM. HaliiuTe paguyc OKpYHO-
CTH, BIMCAHHONW B TPeVroJbLHHK, BepOIMHAMH KOTOPOTO SBJISIOTCH
[eHTPhl 3THX TPEX OKPVHHOCTEI.
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o YHUBEPCA/IbHbIE 3AAAYHUKUA

ITPOCBEIIEHUME

/8.5. TpuroHomeTpunyeckue QyHKUUM

Ypoeene A
Al. KakHe H3 clIeIVIIIHX YVTBep:KIeHHH BepHLI?
a) 1) I'padpuk PYHKIHH y = Sinx CHMMeTPHUEH OTHOCHTEJBHO OCH

abcoHce.
2) I'padpur GQYHEOHH y = sinx CHMMeTpPHYeH OTHOCHTE/IEHO OCH

OpPJIHHAT.
3) I'padHr QYHKOHH y = sinx CHMMeTpHUEH OTHOCHTEJLHO HAUYa-

Jla KOOpJAHHAT.
4) 'pad@HK (QYHEOHH y = Sinx CHMMeTpHYeH OTHOCHTENEHO IIpH-

MOl y = x?

A2,

a) 1) y= 2cosx + 3;
2) y=cosx +4;
3) y=4cosx +1;

55

JcKEH3 rpadHka Kakod W3 QVHKOHN H3o0pa:xéH Ha pHCVHEe?

0) 1) y= 2cosx + 1;
2) y= beosx — 2;
3) y=4cosx —1;

4) y= 3cosx + 2. 4) y = 3dcosx.
LY
\ /
vy \ ‘AR /
\ /N / 0 .
\ [ / \ [l A\ # [ ]
\ flal I\ / \ [N ]
ALY / \[ [ ] \ [l
/ \ . \ |/ [
0 x / \

A4, HaliiiTe MHOMECTBO IHAUCHHH (QVHKIIUH:

a) y= 7sinx — 8;

6) y=7— 8sinx.

AS. HaligTe MHOMECTBO 3HAUCHHH (PYHKIIHH:

a) y =9 — 8cosx;

0) y = 9cosx — 8.

Anrebpa n Hayana mMaTeMmaTMYEeCKOro aHa/ain3a. YHMsepcaabHbIi MHOrOypoBHeBbIl c6opHUK 3agay 10-11 knaccbl. AweHKo WU. B., LLlectakos C. A.
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% YHUBEPCAJIbHbIE 3AAA4YHUKUN

ITPOCBEIIEHUE

‘_..-"3.5. TpuroHomeTpuyeckne QYHKUUN

Bl1.

B2.

BS.

B4.

© AO «M3paTenscTso «Mpocselierme» 2020 Anrebpa 1 Hayasnla MaTeMaTUYECKOro aHauU3a. YHUBEPCaibHbI MHOroypoBHeBbI c60pHUK 3agay 10-11 knaccbl. AweHKo W. B., Lllectakos C. A.

Ypoeens B
HalinyTe MHOMECTBO 3HAUeHHH (DVHEIIHH:
a) y=5Jsinx — 4; 6) y=4Jcosx — 5.
HalinyTe MHOMECTBO 3HAUeHHH (DVHEIIHH:
a) y = 6sin*x + T; 6) y = 4cos®x + 5.
16
a) HalinuTe Hanbonellee 3HAUYEHHe QPYVHEIHH: ¥ = ——.
25
0) HaliiuTe HaWMeHEIIee 3HAUeHHe QVHKIHH: Y= ——.
y te?x + 25
Halin¥Te HAMMeHBINIHN DOMOMHTEILHEIN OepHol QVHKIHH:
a) y = 6sindx; 0) y = 4cosbx.
Halin¥Te HAMMeHBINIHN DOMOMHTEILHEIN OepHol QVHKIHH:
e 8 « T
a = Hcos—; 9) y=10sin—.
) Y 10 ) ¥ 2
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YHUBEPCAJIbHbIE 3AAA4YHUKUN

‘_..-"3.5. TpuroHomeTpuyeckne QYHKUUN
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C1.

C2.

C3.

C4.

Anrebpa n Hayana mMaTeMmaTMYEeCKOro aHa/ain3a. YHMsepcaabHbIi MHOrOypoBHeBbIl c6opHUK 3agay 10-11 knaccbl. AweHKo WU. B., LLlectakos C. A.

Ypopens C
HalinuTe MHOMECTBO 3HAUCHHH (PVHEIIHH:

a) y =sinx + 4/sinx + 5; ) y = cosx + bycosx +10.

HaiignTe HauMeHLIIee 3HaUeHHe QVHEIIHH:

a) y= 2+ 25/cosx +3; 6) y= L+91."siﬂx+11.

W COSX W 5inx

HalinuTe manboabliee 3HAUeHHe (WVHKITHH:
a) y = sin®®x + cos®*x + 2023;
6) y = sin®*%x + cos®*x + 2024.

HaijinuTe HawOoJblIee H HAWUMeHEIIee 3HAUeHHS (PYVHKIHH:

a) y =19sinx — 2|3sinx — 1|— 3[4 sinx - 3|+ 7;

6) y = 3|5sinx — 2|+ 2|3sinx — 4|+ 9 — 22sinx.

HaiinuTe Bce TOUKH rpadHKa (QYHEIHH, JexallHe Ha ocH ab-
cIHee:

a) y=13— 7cos(2J13nx) — 6cos(2mx):
6) y=11— 6 cos(2/11nx) — 5cos(2nx).
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t CcbI/IKN Ha HEKOTOpPble BeE6MHapbl N OHMIAWH YPOKU
INTPOCBEIIEHUME

e [eomeTpusa B UTOrOBOM ATTECTALLMM MO MATEMATUKE Pe3ynbTaTbl Npobiembl U NYTU UX
peleHnA

e QOHnanH-ypoku. 10-11 knaccol. CtepeomeTpua. Pazbop 3agaHma 16 npoduabHoro EMN no
MaTeMaTUKe

e HeobblyHble meToabl peweHna 3aaa4 no reometpumn. Macrtep-knacc M.C. Akupa

 JleHb yuntena martematnku. OHNanH-TpaHCAAUMSA
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ITPOCBEIIEHME

[IpocsewieHune. MNoagaepxKa

nj - ~ EMIAATINCTED
E—— !i [—— | Poccumckun T
NPOCBEUIEHHE @ yuebHuK Qﬁm

«lpoceeweHne»: nomoraem
NpoAO/KaTb yYUTbCS

[MNopnepxuvBaem yuuteneii, poauTteneii ¥ yHeHUKOB
CepBMCaMM 1M MaTepuanaMu ans y4ébboi

© TK «MpoceeweHme», 2021

om
Yuutensm L konbHmKam Pogutenam
BebuHapbi KoHdepeHuun Pa6oune nporpammbi
MeTDAVI‘JeCKMe BEGMHBPH KOH¢epeHL‘MVI € asTopamMm, cneuynanmucrTamm- MEYOAVI"IECKOG conposoxgeHwe ypOKEI
MO aKTyanbHbiM TEMaM MPaKTUKamMu, sKcnepTaMu nporpammel, PaBpasOTKM, HarnagHble
MaTepuansl

[=] 4 F
[MosbiweHue lopsuas nuHus HomawHue 3agaHns
KBan V|¢V|Ka unmn noanepXKu WUnTepakTusHbie paboune TeTpagu ¢
Kypcst nosbiwenns ksanudukaumm c MeTtognueckas nognepxka 24/7 s b I han S Lo

Bblgayen ceptudmrata

MNopTan, Ha KOTOpom cobpaHbl maTepuanbl B
NMOMOLLLb YYUTENAM U POAUTENAM ANA
opraHusaummn obyyeHmsa

KoHcynbTaummn npu BbINOJIHEHNUM AOMALLIHUX
3agaHui B Bugeodopmarte

Ob6MeH NyywMmmM NpakTUKamu, nx anpobayma
M pacnpocTpaHeHne B COTPYAHUYECTBE C
opraHamu ynpasneHusa obpasoBaHuem

59



https://uchitel.club/?utm_source=uchitel.club&utm_medium=webinar&utm_campaign=nachinayem_uchebnii_god_25_08

y MpocBeweHue. Noaaep:KKa 60

ITPOCBEIIEHUME

Axnp Muxaun

CeMeHoOBUMY

=
npenogasaTesb MaTeMaTUKK, aBTOP

y4ebHOWM 1 MeToauYecKon InTepaTypbl

Pocnoga Jlapuca

OneroBHa

K. neg. H., 3aBegyrowuin nabopaTtopuen
MaTeMaTuyeckoro oblero obpasoBaHus 1
nHeopmaTtusaumm, PIEHY «Uuecturyr
cTpaTer1v passutms obpasoBaHKs
Poccuickoi akagemnm obpasoBaHus» ,
rnaBHblli pefakTop )XypHana

«MatemaTuka»

3ybkoea ExkaTtepuHa

OmMutpuesHa

Beaywmii MmetogueT K «[MpoceelieHmne»

K BcemupHomy AHIO matemaTtuKu. imanoru c asTopamu

Coctoutcsa 15 OkTabps 2021 8 14:00

C Muxannom CemeHoBrueM AKnMpoM 06CyanM TUMMYHbIE OWUNMOKU, KOTOPbIE BO3HWKAKOT MPW pelleHMn YpaBHEHUN.

Pazbepém:

e MOXXHO /1M MpPW BLIMOMHEHNU MaTEMaTUYECKUX 3a8aHn obonTuncs 6es3 pewebHnkos u [[137

e Kak HayuynTb WKOMbHUKOB yBEepeHHO 1 6e3 ownbok pewaTb ypaBHeHUs?

C Pocnoeoii Jlapucout OneroeHoi NoroeopyM o MOTUBaLMN WKOBHUKOB K U3yyeHuno MateMaTukn. OanH 1s npuémMos —
noKasaTb MONe3HOCTb MaTeMaTNUYECKNX 3HAHNW B peaZlbHOM XXU3HU. PaccMoTpuM pecypcbl, MeTogmnyeckme 0CoBeHHOCTH

M 0OonosIHUTeNbHblEe CpeaACcTBa MOTUBaLMWN.
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https://uchitel.club/events/k-vsemirnomu-dnyu-matematiki-dialogi-s-avtorom-tipicnye-osibki-pri-resenii-uravnenii/

Kopnopauus - W3OATENbBCTBO
Eﬂ | [P OCCHICKMIA A &

IIPOCBEIIEHUE y4ebHUK

EJIAIO TBOPYECKUX YCIEXOB!

OTpen metoauuecKkoin nogaepKku negaroros u 00
Beaywinit metoamct no matematuke 3ybkosa EkatepuHa AmutpuesHa
Mob6. TenedpoH 8 (919) 839-05-78

E-mail: EZubkova@prosv.ru
f@ @life_and_math

Mpynna KomnaHwuii «MpoceeLLeHne»

Apnpec: 127473, r. MockBa, yn. KpacHonponeTtapckas, 4. 16, ctp. 3, noavess 8, 6usHec-LeHTp
«HoBocnoboackunn»

[opAYan NMMHWA: VOPros@prosv.ru

YBakaemblie kKonneru!
3anHTepecoBaBLUMe Bac Nnocobusa Bbl morXKeTe npuobpectu
B HalleM UMHTepHeT-marasmuHe shop.prosv.ru
co ckngkou 10% no npomokKoay

WEBPROSV



mailto:vopros@prosv.ru
mailto:EZubkova@prosv.ru
https://shop.prosv.ru/search?q=%D0%A0%D0%BE%D1%81%D0%BB%D0%BE%D0%B2%D0%B0?utm_source=uchitel.club&utm_medium=webinar&utm_campaign=nachinayem_uchebnii_god_25_08

