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IMosicHuTe/IbHAA 3ATMHCKA

B mpomecce peanusanuy IpOrpaMMBl akIEHT [ENacTcd Ha PacllUpeHHE H yriybnenue
TEOPETHYECKOH M MPAaKTHYECKOH 0a3bl ydyalluxcs 0 MaTEMaTHKE, 0coOEHHO B YacTH pELICHUS
HeCTaHJAPTHBIX 3a/1a4, KOTOPEIM YAEIAeTCA HEOCTaTOYHOE BHUMAHUE B 00meo6pazoBaTeIbHON
mkoste. B mporiecce npoBeieHHs KOHCYIbTAlHH OCHOBHOE BHUMAHHE YACIACTC pazbopy 3azxad,
BCTPEYABIIIXCS Ha Pa3IMYHBIX ONAMITHAIaX 10 MAaTEMaTHKE.

AxktyansHocTh paborel LlenTpa ompesensercs NOTPEOHOCTBIO COBEPIICHCTBOBAHUA
METOJMKH TOJATOTOBKH y4alluXcd K y4acTHIO B OJIMMIIHANaxX 110 MaTEMaTHKE B aCIICKTE pa3sBUTH
MO3HABATEJILHOI0 HHTEPECca M CIIOCOOHOCTEH yUallHXCsl K U3YICHUIO MaTEMaTHKH.

LlenpE0 OpPraHM3aluy 3aHATHH SBIIAETC OKa3aHHe METOIMISCKOH OMOIIH yIAIUMCST [IPH
IIOIrOTOBKE K PA3IHYHbIM TYPaM BCEPOCCUHCKON ONMMITHABL 10 MaTEMaTHKE,

OcHOBHas 3aada 3aHATHI: YIHTEIBasg HHTEPECHl M CKIIOHHOCTH yYallUXCs, PaCIIMPHTD K
yIayOUTh 3HAHMAS 10 INpeAMETy, OOECIEYdTh YCBOCHHE MMM IIPOrPaMMHOTO Marepuaia,
03HAKOMHTB ITKOILHUKOB ¢ HEKOTOPBIMH OOIIIMMHE HAEAMH COBPEMEHHON MaTeMaTHKH, PACKPEITh
HPHIIOKEHHS OCHOBHEIX IPHEMOB PELICHHS HECTAHIAPTHEIX 3a71aY 1 3a/1a4 OJIAMITHAN Pa3JIiiHOTO
YpOBHS Ha MPAKTHKE.

PaGouas nporpamma Kypca

Y4eOubIii-TeMaTHIECKHH IIAH

Tabnuua 1
O6mee B Tom uucne
HaumMenoBauue DopMEBI
MOy IS KOIEO aTTeCcTalni/KOHTPOIIL

HaCoB | teopeTHYECKHX | IPAKTHYECKHX

Momyns 1.

OnmuMnuagaee

3a/1au¥l JUIL IePBOTO 5 1 -+ S _

SHAKOMCTEAL KOHTpPOJIbHAs paboTa

Jlornueckue 3amaqn.
Monyns 2. Lensie

quciaa u i
OMAIIIHSS
MHOTO4/IEHBL. 5 2 3
KOHTpOILHAs paboTa
[IpuzHaku
JIETTAMOCTH.
Momyne 3. Teopema i
OMaIHssA
Besy U ee 5 2 3
KOHTpOJBHAA padoTa
IPUMEHEHUE.




O6mee B Tom uncie
Hammenopanmne Dopmel
KOJI-BO
MOJTY ISt aTTECTAIlMH/KOHTPOIIS
HacoB | TeopeTHYECKHX | MPAKTHYESCKHX
Mogyns 4,
[Toctpoenus Ha
IIIIOCKOCTH c
TIOMOMIBIO ITUPKYIISA U 5 5 3 JloMammuss
JTHHEHKH. KOHTPOJIbHAst padoTa
['eomeTpuueckre
3aJaun Ha
OJIUMITHA/IAX.
Monyne 5. HUrpel u 5 5 3 Jomarass
CTpaTeruu. KOHTpOIbHAas paboTta
Monyns 6.
WupapuaHThl B 5 ) 3 Jomamnss
OJTAMITHATHBIX KOHTpOJIbHAs paboTa
3ajadax.
Monayms 7.
leomerpuyeckue 5 5 3 Jomamuss
3amauu Ha KOHTpoInbHAas paboTta
OMMMIIHAIAX.
Monyns 8. 3amaun Ha
Jlomarnssist
JI0KAa3aTesIbCTBO 5 2 3
KOHTpoJnbHAas pabora
HEPaBEHCTR.
Wroro yacos 40 15 25
Conep:xanue

Tema 1. Onumnuaoueie 3a0a4u 015 nepeo2o sHakomcmad. Jlozuweckue sadayu.

Onmumnuanzsle 3a1a9y LI IepBOro 3HaKoMcTBa. Jlorudeckue 3anaqn.
Tema 2. I]envie wucna u mmozodnensl. Ipusnaxu oenumocmu.

Lensle uncna 1 MEOrowIeHs!. [Ipu3Haku IEeTUMOCTH.

Tema 3. Teopema Besy u ee npumenenue.

Teopema Be3sy u ee npumeneHue.

Tema 4. Ilocmpoenus Ha NIOCKOCU ¢ NOMOWBIO YUPKYAA U TuHetiku. I eomempuyeckue 3adayuu

HA ONUMAUAOIX.

HOCTpOEHH}I Ha TIJIOCKOCTH C TIOMOIIBID HHUPKYIIA H JIMHEHKH. FeOMeTquecme 3aJa4d Ha

OMMMITHA/IAX.

Tema 5. Hepor u cmpamezu.

Urps1. CTpareruu.

Tema 6. Hreapuarmol 6 ONUMNUAOHBIX 300GHAX.
VHBapuaHTHI B OMUMITHATHEIX 38/129aX.

Tema 7. ['eomempueckue 3a0auu Ha ONUMNUAOAX.




reOMeTpI/I‘ieCKHe 3a4a4d Ha OJTMMIIHamax.

Tema 8. 3a0aqu na doxazamenbCmeo HepaseHcms.

3amauy Ha DOKa3aTeIbCTBO HEPABCHCTB.

Kaniennapubrii yaedHbli rpaduk

Tabnuua 2

[IpomomKHTENBHOCTE Y4EOHOTO NepHoIa

8 Mecs1eB, 32 Helenu

Hauano obyuenus 05.09.2022 1.
Oxonuanue o0y4deHus 30.05.2023 1.
[IpoaomKUTENBHOCTE OJJHOIO 3AHATHS /[~
KomuuecTBO 3aHATHI B HEIEIHO /==

PesxuM paboTEI B KAHUKYJIAPHOE BpEMs

TI0 PACIUCAHKIO 00Pa30BATENBHOIO MPOoLEcca

KajiengapHo-TeMaTHYCCKHH IUIAH

Tabnuna 3
[Tnanupyemas . Kon-Bo
HaszBanue Moaylieil 1 TeEM
JlaTa OCBOCHHSI JacoB
Monyns 1. OnuMIHaIHBE 3a0a49y IS IIEPBOI0 3HAKOMCTBA. 5
03.10.2022 — | Jloruueckue 3a1a4.
23.10.2022 Tema 1. OnuMmnuagHBIC 3202491 IS [IEPBOr0 3HAKOMCTBA.
Tema 2. Jlorudeckue 3aJaqu.
Moayns 2. Llensie grcia u MHOTOwWIeHEL [[pr3naky 5
31.10.2022 — | DETHMOCTH.
20.11.2022 Tema 1. Ilennie gncia ¥ MHOTOWIEHEL
Tema 2. [Ipu3HaKku 1eTUMOCTH.
28.11.2022 — | Monyns 3. Teopema besy u ee mpuMeHeHHe. 5
18.12.2022 Tema 1. Teopema be3y u ee npuMeHeHHE.
Momayns 4. [locTpoenus Ha IVIOCKOCTH € ITOMOIIBIO IIHPKYJIST 5
2%.122000 — |2 muHelkH. ['eoMeTpudeckue 3a1aui Ha OIHMITHAIAX.
15.01.2023 Temayl. [TocTpoenus Ha MIIOCKOCTH € TIOMOIIBIO IUPKYIIT H
JTHHEHKH.
Tema 2. ['eomeTpruecKue 3a1a4y Ha ONMMITHATAX.
3.01.2003 — 2/161);31115 ;I_rll;gpm U CTPATETHH. 5
12.02.2023 - -
Tema 2. Ctpateruu.
20.02.2023 — | Moayus 6. MiHBapHaHThI B OJTMMITHAJHBIX 3a/1a49aX. 5
12.03.2023 Tema 1. MHBapranTHl B ONTUMIIHAAHBIX 3a7a4ax.
20.03.2023 — | Moxyns 7. ['eoMeTpruecKue 3a1a4H Ha OJIUMIIHAJIAX. 5
09.04.2023 Tema 1. I'eomeTpuyecKue 3aa4d Ha OJUMITHAAX.
17.04.2023 — | Monayns 8. 3amayu Ha J0Ka3aTeNILCTBO HEPABEHCTB. 5
07.05.2023 Tema 1. 3amaum Ha MOKa3aTETBECTBO HEPABEHCTB.
Htoro uacos 40




[lnanupyembie pe3yabTaThbl

1. 3HaTh MaTeMaTHUYECKHE TIOHATHS U QJaKTBI, HMCIIOIB3YEMEIC TIPH PEIICHUH Pa3/IHIHbIX, B TOM
YHUCJIC OJIAMITHAIHBIX W HECTAHIAPTHLIX 3a4at.
3HaTh OCHOBHBIE METO/IBL H IIPHEMBI PCITCHHA HECTAHIAPTHBIX 3a44a4.

B

VMeTh NPABHITEHO IPUMEHSTh H3YIEeHHbIE MATEMaTHUECKHE TOHATHS U (DAKThI IIPH PELIEHUH
QJIHMITHAOHBIX H HeCTaHI[apTHBIX 3aaad.

YMeTs KiacCHQUIEPOBATH OIMMITHAIHBIE 3a1a41 ¥ TOJ0NPaTh METOBL IS HX PELleHHs.
VYMeTh HaXOAUTh Pa3IHYHbIE TTOAXOAB! K PEIIEHHIO OJTHUX U TeX JKe 3a1ad.

YMeTh I0Ka3bIBATE YTBEPIKICHHS B 00IIeM BHIE.

YMeTh caMOCTOSTENBHO paboTaTh C TOMOTHUTENBHON TUTEPATyPOH.

N v

@opMbI aATTECTANNH U OLEHOYHbIE MATEPHAIBI

OuenuBanue 3HaHWi npenmonaraeTcs 1o pelftudroroll cucteme. Ilpennaraercs
necsaTrOAIUIEHAS MOJIENIb OLICHHBAHUS YUISHHKA C HCIONH30BAHUEM CHCTEMBI PacueTa CPEIHETO
Gamma, IpH KOTOPOH KaKABIM yYeHHMK 3a BpeMs oO0ydeHHs: MOKeT HabpaThb MaKCHMAallbHBIA
cpenauii a1 — 10 6ayutoB. OeHka TPOM3BOAMTCS B COOTBETCTBHE C TaONMHIIEH MOHMTOPHHIA
pesyiapTaToB 00y4eHus (Tabnuua 4).

Tabnuua 4
[Toxazarenu
CremneHpb BEIPAKEHHOCTH MTOKa3aTels;
(onennBaeMEbIe Kpurepuu
ypoBeHb (6aiin)
[TapaMeTphl)

TeopeTquCKaﬁ TIoATrOTOBKA

annmﬁca BJIagCCT MEHEC YCM IIOJIOBHHOH

TeopeTtuueckue B .
00BbéMa 3HaHWH 110 IPOrpaMMe; YPOBEHb
3HAHUS .
MAHUMAaNbHBIH (1-3 Ganna)
Teoperudeckue 3HaHUST | ydalerocs = 2
YeBoun Gonee nonoBUHE 00bEMa 3HAHHH 10
110 pa3fenaM IPOrpaMMBbl | COOTBETCTBYIOT .
porpaMMe; ypoBeHb cpeuuii (4-6 6amios)
MPOTrPaMMHEIM — —
OcBout Bech 00BEM 3HaHUH TI0 TIPOTPaAMME;
TpedoBaHUAM

ypOBeHBb MakcuManbHbIH (7-10 6annos)

HpaKTH‘-IeCKEH IIOAroTOBKa

Bnaneer MeHee 4eM ITOJIOBHHOH YMEHUH U

YMeHus u crioco0oB AeHCcTBUM; ypOBEHb MUHUMAIILHBIH
[TpakTHdeckue yMeHHS H | CIIOCOOBI (1-3 banna)
CHocoOBI IeHCTRHH, NeHCTBUH Bnaneet 6osiee uem moNOBHHONM YMEHHH U
IIPEAYCMOTPEHHEIE COOTBETCTBYIOT crocoOOB AEHCTBHUM; YPOBEHD CpeIHHHI
IporpamMmoit IIPOrPaMMHEIM (4-6 6annos)

TpeboBaHUIM Brnageer npakTHYeCKH BCEMH YMEHUSMH H

criocobaMu IeHCTBUH 110 IIpOrpaMMe 3a




y4eOHBIH NEPUOM; YPOBEHD MAKCUMALHBIH
(7-10 6anmoB)

BrImomHSeT npocTeiiiime MpakTHYeCKue
[Ipossrsier 3aJlaHusl; YpOBEHb MUHUMANIBHEIH (1-3 Oamna)
KpEaTHBHOCTh Bremomuser 3aganus no o6pasiry; ypoBeHb
IIPY BBIMOJIHEHHH | cpeaHUH (4-6 Gamios) '

TBopueckoe oTHOIIECHKE
K JIENy, yMEHHE
BOIUIOTUTE €T0 B
TOTOBOM pEIEHUH

padboThI Brmonaser npakTuyecKue 3aqaHus ¢
(3amaHuif) JJIIEMEHTaMU TBOPYECTRA; YPOBEHB
MakcuManbeHeIi (7-10 6amos)

ITosHaBaTenbHEBIE YHHBEPCAIBHEIE yUEOHBIE AeHCTRUS

HcneIThIBaeT ceprE3HbIe 3aTPyIHEHUS B
ION0OPE M CHCTEMATH3AIMH HHOPMALIHH,
Hy [aeTcsl B IIOMOINH Mearora; ypoBeHb
CamocrosiTensHo | MUHEMaNbHBIH (1-3 Gaia)

YMeHue nonbupats U nonbupaer, PabotaeT ¢ HHDOPMAITHOHHEIMHE

AHAJIM3UPOBATD PasHble | AaHATM3HPYET U HCTOYHUKAMH € TIOMOIIBIO TIEIAarora itk

HCTOYHHKH HHGOPMALHK | CUCTEMATH3HPYeT | PORHUTENEH; YpOBeHb cpeanuii (4-6 6ammos)
HH(POPMALHIO Pabotaet ¢ mo6pME HHOOPMAHOHHBIME

HCTOYHHKAMU CaMOCTOSTENBHO, TPYAHOCTEH
HE HCIIBITHIBAET; YPOBEHD MAKCHMAIILHBIH
(7-10 6amoB)

JInunOCTHBIE yHUBEpCATIbHEIE yUeOHBIE NEHCTRUS

Teprenus XxBaTaeT MeHee YeM Ha MOTOBUHY
3aHATH; BOJIEBLIE YCHIIHS YUaIIerocs
no0y:KaarTcs H3BHE; HY)KIAETCS B
IIOCTOSIHHOM BHEIIHEM KOHTPOJIE; YPOBEHb

Cnocoben .
MHUHHMaIbHBI (1-3 Ganna)
BBIJICP/KUBATh
Tepnenus xBaraer 6onee yeM Ha MOTOBHHY
Harpy3KH B .
3aHATHSA; K IPOSIBICHNIO BOIEBEIX YCHIIHIMA
Tepnenue, Bos, TEUCHUE
. no0yKJaeT YaCTHYHO Ie/Iaror, YaCTHYHO —
CaMOKOHTPOJIB OIIPENETIEHHOI0 "
. caM yJaluics; IepHOAHIECKH KOHTPOTHPYET
2 ()
cedd caM; ypoBeHb cpenHHit (4-6 6amios)
IIPE00IEBATh —
Tepnienns xBaTaeT Ha BCE 3aHATHS; BOIEBLIE
TPYAHOCTH

YCHIIHSI IPOSBIIET BCEI/Ia CAMOCTOSTENLHO;
[IOCTOSHHO caM KOHTPOIUPYET pe3yIbTaThl
PaboTHI B CBOETO IIOBEJIEHHUS; YPOBEHD
MakcuManbHbIi (7-10 6amios)

Opranmaunonno-nenaroruqecmie YCIOBHA

[TpuBIEeKaeMEbIi K pabote negaror JTOTDKEH obnagarte HeoOX0JUMBIMH
KBATM(UKAIMOHHBIME  XapAaKTEPHCTHKAMK  (IpHKa3 MUHMCTEpPCTBA  3[PABOOXPAHCHHS K
conmanbHoOro passuTHs P@ ot 26 asrycra 2010 r. Ne 761n «O6 yTteepxmennn Epuxoro
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KBaH(UKAIHOHHOTO CIIPaBOYHMKA TODKHOCTEH PYKOBOAUTENEH, CHENHUANUCTOB M CIIY)KAIINX,
pazmen «KpanudukarMoHHbIE XapaKTEPHUCTHKH IOJDKHOCTEH paboTHUKOB oOpasoBanus»). B
9acTHOCTH, K paboTe mo 0Opa3oBaTeNbHOM IIporpaMMe IPHBIEKAKOTCS ONBITHBIE IEJArOrd B
obacTd OJMMITHAM, HMEIOIIHe BhICIIee 00pa3oBaHWE WM YUEHYIO CTEIIE€HBb, WIEHBI JKIOPH
MYHHIUIAILHOTO, PETHOHAIBLHOIO MM 3aKTFOYATENILHOTO ITAIIOB BCEPOCCHHMCKON ONMMMITHAIEI
MIKOTHHUKOB IO COOTBETCTBYHOIEMY o00meobpazopaTtenbHOMY NIpEeAMETy, a TakKe JHla,
oOyyaroliecs Mo 00pa3oBaTeIbHBIM IIPOrpaMMaM BBICIIEr0 00pa30BaHus 10 CIEHHAILHOCTIM H
HAIPABJIEHHSIM  [IOATOTOBKH,  COOTBETCTBYIOLIMM  HampaBleHHOCTH  o0Opa3oBaTelbHON
MIPOTPaMME], ¥ YCIICIITHO MPOINEAIIHX MPOMEKYTOYHYEO aTTecTalluio He MEHEE YeM 3a JIBa roja
obyuenns 00nagaronye CleayIOIAMHA KOMITETCHITHSIMA:
—  CHOCOOHOCTH perarh OJTAMITHA/THEIE 3aqaud . 10 COOTBETCTBYIOIIEMY
00mieoOpa3zoBaTeILHOMY TIPEIMETY COOTBETCTBYIOINEH CTYIeHH 00pa3oBaHHd, B TOM
YHCIIE HOBBIE, KOTOPHIE BO3HHUKAIOT B X01e paboThl ¢ 00y4atomuMHCs;
— BIIaJICHHE OCHOBHBEIMH KOMITBIOTEPHBIMH HHCTPYMEHTAMHU;
— WMEIONME TMPEACTABICHHE O IMHPOKOM CHEKTPE NPHUIOKEHHH B IIpernoJaBacMoi
JIHCITUILTHHE,
—  HUCHOJNB3YolHe HHYOPMALIMOHHEIE HCTOUHHKH, IEPHUOIMKH, OTCIIEKHBAIOIINE IIOCIEIHHE
OTKPBITHS B 001aCTH MPenogaBaeMoi JHCIUILTHHEI,
—  BIAACIOLIHE METOOM HAYJHOTO MO3HAHHU,
—  NOAAepKUBAIONTHE OalaHC MEKITY CaMOCTOATESIBHBIM OTKPBITHEM, Y3HaBaHUEM HOBOTO H
TEXHUYECKOH TPEHHPOBKOH, HCXOMS M3 BO3PACTHBIX M MHMBH/YyallbHBIX OCOOCHHOCTEH
KaXIoro o0yJaromerocs, XxapakTepa 0CBauBaeMOro MaTepHaa.
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IIpunoxenne 1. BerynureabHast KOHTPoIbHAsA paGoTa

Cpasrute: 22021 i 5863,

Jlano paserctBo x% + y? = 2(z% +1). JlokaxuTe, 4YTO MOXKHO noxo0pare  TaKHe
HaTypallbHbIC YHCTA X, Y, 2z>2021, 9T00BI paBEHCTBO BBITIOIHAIOCH.

HaHo ypasHennme x* + *x2 + *x + * = (. B mem Mama u Buka cTaBiST BMECTO 3BE310UYECK
panuoHanbHOe 4KMcino. Moxker i Maima, He3aBHCHMO OT 3aMeHBl BHKH, B pe3yibrare
HOJyIHTb ypaBHCHHEC, pPasHOCTh JBYX KOpHeH koroporo 2014, ecou mepByio u TpeThIO
3BE3/I0YKH MeHsAeT Maina, a BTopyio — Buka.

Haiinure Bee 3navenns a, mpu xotopeix a2 + (1 — a)? = a.

Ha crpoiiky mpusesnn 2000 omuHAaKoBBIX 1o BHAy Kuprmdeil. [loNoBHHA W3 HHX
KepaMHYECKHE, a IIONOBUHA — CUIIHKATHEIE, Bce CUNIMKAaTHBIE KUPITHYHE HMEIOT OIMHAKOBBIi
BEC H KepaMHYCCKHE Toxe. Bec kepaMuueckux MeHbIe. 3a KaKoe MUHUMATBEHOE KOJTHYECTBO
B3BEINMBAHHMH Ha YauleYHbIX BecaX 6e3 TMph MOXKHO BBIOpaTh jBa Habopa KMpIHUEH Tak,
4TOOBI KOMMYECTBO KUPIHYei B HaGopax GBIT0 0JMHAKOBOE, a BEC HabOPOB - pa3HBINH?

Has npsmoyronsubI Tpeyromsauk MNK. Yron M — npsvoii. Beicota MH=h, NH-HK=a.
Haiitu nnormane tpeyronsauka MNK.

Pribaku memar ynos. Onu BaBoeM nolimanu 5 myk. OHa B3 myk Becur | kr, Jpyrast — 2 K.
CKONBKO BECAT OCTAlbHBIE TPH IIYKH, €CIIM M3BECTHO, YTO NPH JIHOOOM BEIOOpE OJIHUM
PHIGAKOM JBYX LIYK, OPYro# phIGaK pacripe/eUT OCTABIIMXCS TPEX TAK, 9TO MAcca yJI0Ba
OyImeT 0JIMHAKOBOI?

Hanbl npsavble BHAA y = kx+b. Y nepsoi npsamoit k=m, b=1, y Bropoit k=1, b=m, y TpeTbeii
k=0, b=3. HaitmuTe Bce BO3MOKHEIE 3HAYEHHS 1M, TAKHE, 9TO BCE TPU TIPAMEIE [TEPECEKAFOTCS
POBHO B OZTHOM TOYKE.

B mapamnenorpamme MNPQ Guccektpuca £NMP mepecexaer npsaMyo PO B Touke A4, a
buccektpuca LQMP mepecexaer mpsamyio NP B Touke B. JokasaTh, uTo npsamas AB
NIepIeHUKYIIpHa OuccexkTprce ZNMQ.

10. Moxawxwute, uro 2a* + 2b* > ab(a + b)? npu mo6HIX 3HAYEHUSX @ U b.



