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1. HOACHUTEJIBHASA 3AIINCKA

Pabouas mporpamma mo AJICEBPA  nans 9 kjacca cocTaBieHa Ha OCHOBE

CJIEIYIOLIUX HOPMATUBHO-TIPABOBBIX JOKYMEHTOB:

- ®enepanbHblit 3aK0H OT 29 nekabps 2012 r. N 273-03 «O6 obpazoBanuu B Poccuiickoit
denepaunmy;

- ®I'OC 00O0;

- Canllun — «CaHUTapHO — AMUAEMHUOJIOTHYECKHE TPEOOBAHUS K YCIIOBHUSM OpraHU3ALNH
oOyueHus B 0011e00pa3oBaTeabHbIX yupexaeHusax» oT 29.12.2010 roga Nel89;

- OOIT OO0 MBOY «Cpennsist mikona Ne41» ;

- YcraBom oOpazoBarenbHoi opranuzauuu MBOY «Cpennsisi mikona Ned1» ot 30.11.2015
r.;

- Yuebnsim mnanoMm MbOY «Cpennsist mkona Ne41y» na 2022 — 2023 yueOHbIil ro.

- [IpumepHbIMU TTpOrpaMMaMH 1o yueOHOMY IpeaMeTy Anredpa 9 kinacc.

Heau u 3a1a4u U3yUYeHUsI PeAMeTA.
Hean:

® Pa3BUTHC BEIYUCIUTEIBHBIX M (DOPMATHHO-ONIEPATHBHBIX ATeOpandeCKuX YMEHUM 10
YPOBHSI, MO3BOJISIONIETO YBEPEHHO UCIOJIB30BaTh UX MPHU PEIICHUH 3a7]a4 MATEMATHKU
U CMEXHBIX MpeaMeToB ((pu3nka, XMMHUs, OCHOBBI MHPOPMATUKH U BBIYUCIUTEIHHON
TEXHUKHU U Jp.);

® VYCBOCHHE ammapara YpaBHEHUH KaK OCHOBHOTO CpEICTBAa MaTEeMaTHYECKOTO
MOJICITUPOBAHUS TTPUKJIATHBIX 337124,

e ocymecTBiIeHne (PYHKIIMOHATLHOM MOATOTOBKH IKOJLHUKOB.

3apaum:

e Pa3BuBaTh AIrOPUTMUYECKOE MBILIJICHUE

e (CnocoOcTBOBaTh OBJIAICHUIO HaBbIKaM JIETyKTUBHBIX PAcCyKIEHUN

e [lonyuuTh KOHKpETHbIE 3HaHUS O (PYHKIUSAX KaK Ba)KHEWIIEH MaTeMaTUYECKOU
MOJENM JUIsl ONHUCAaHWsI W HCCIENOBAHMS Pa3HOOOpPA3HBIX IPOLIECCOB, IS
(GopMHpOBaHUSA y YyYallUXCS NPEACTABICHUA O POJM MaTEMaTUKH B pPa3BUTHUU
LIVMBWIN3ALHUH U KYJIbTYPbI

e @opmupoBaTh (PYHKIMOHAIBHYIO T'PAMOTHOCTb — YMEHHE BOCIHPHUHHMATH MU
aHAJIM3UPOBATh MH(POPMALIHIO, TPEACTABICHHYIO B Pa3INYHbIX (hopMax

e [loHMMATH POJM CTATUCTUKU KaK UCTOUYHUKA COLIMAIBHO 3HAUMMOUN MH(DOpMAIH

e [IpuoOperaTh KOHKpETHbIC 3HAHUS O MPOCTPAHCTBE M TNPAKTUYECKH 3HAUMMBIX
YMEHUU

e @DopMHUPOBATH SA3bIK ONMUCAHUS O0BEKTOB OKPYKAIOIIEr0 MUpPA

e Pa3BuBaTh NPOCTPAHCTBEHHOE BOOOpaXX€HHME M HMHTYULUH, MaTeMaTHUYECKOM
KYJBTYpbI

e Pa3BuBAaTh JIOTHYECKOE MBILIIEHUE

e CdopmupoBaTh MOHATHE T0KA3aTEIHCTBA

MecTo npeamera B y4e0OHOM IIaHe



CornacHo (enepanpHOMYy 0a3UCHOMY yueOHOMY IJIaHy MporpaMmMa paccuutana Ha 102 yaca
(3 yaca B HemeNI0) U OPUCHTUPOBAaHA HA HCIIOJNB30BaHUE YYEOHO — METOAMYECKOTO
koMiiekta Anredpa 9 kmacc HO. H. Makapseiues, H. I'. Munmrok, K. Y. Hemkos, C. b.
CyBopoOB.

KonnyectBo KOHTpONBHBIX paboT — 8. BHeceHue M3MEHEHHH - eXeroaHo 0e3 M3MEHEHUs
Bceil nmporpammbl. Dukcalus H3MEHEHUH B CIICIIUATIEHOM JIUCTE.



2. AHHOTanus K padoyeil nporpamme no anaredpe 9 kiaacca apTopos A.I'. Mep3ask,
B.b.llonouckmii, M.C.SAxup u ap.

Pabouass mporpamma mo y4yebHOMY Kypcy «AnreOpa» ans 9 kiacca cocraBieHa Ha
OCHOBE aBTOPCKOM MporpamMmbl Matemaruka: mnporpammbl: 5-11 xmaccel/[A.I.Mep3msik,
B.b.Ilononckuii, M.C.Sxup u ap.]. — M.: Benrana-I'pad, 2014. -152 c. Kypc anredpsr 9
KJIACCOB SIBJIsIETCA 0A30BBIM JJIi MaTEMATHUYECKOrO 00pa30BaHUS M PA3BUTHUS IIKOJBHUKOB.
AnreOpanyeckue 3HaHUS U YMEHUsI HEOOXOAUMBI JJI M3Y4EHHUs F€OMETpUH B 7-9 Kiaccax,
anreOppl U MaremMaTHueckoro aHaimusa B 10-11 kiaccax, a Takke H3y4E€HUS CMEKHBIX
aucuuiiuH. IlpakThueckas 3HAUMMOCTB IIKOJBHOTO Kypca anredpbl 9 kiiacca COCTOUT B
TOM, YTO MPEAMETOM €ro M3yYEHHUs SIBISIOTCA KOJMYECTBEHHBIE OTHOLIEHHUS M IPOLIECCHI
peasbHOr0 MHUpPA, ONUCAHHBIE MATEMAaTUYECKUMH MOJEISIMHU. B coBpeMeHHOM oOmiecTBe
MaTeMaTHUecKass TMOATOTOBKAa HEOOXOJMMa Ka)XJIOMy UYEeJIOBEeKYy, TaK Kak MaTeMaTuka
MPUCYTCTBYET BO BCEX cepax 4elOBEUECKOM AesaTeNbHOCTU. OAHOW M3 OCHOBHBIX LEIe
U3y4YeHUs1 aiareOpbl SBIIAETCS pa3BUTUE MBIIUIIEHUS, NPEXIe Bcero (QopMUpOBaHUE
abcTpakTHOro MblIUIeHHS. B mpouecce mzydeHust anreOpsl (GHOpMHUPYETCS JOTHYECKOE U
AITOPUTMHYECKOE MBILIUICHHUE, a TAKKE TAKUE KAueCTBA MBIIUIEHUS, KaK CHJIa U THOKOCTb,
KOHCTPYKTUBHOCTb M KPUTUYHOCTb. JlJIi ajanTanud B COBPEMEHHOM HH(OPMALMOHHOM
oOuiecTBe BaXXHbIM (PAaKTOpPOM  ABJIAETCS (POPMUPOBAHME MATEMAaTUYECKOIO  CTHJIIA
MBIIIEHHS], BKJIIOYAIOIIETO B c€0s1 MHAYKIHUIO U JIEAYKIHI0, 0000IEHHE U KOHKPETU3ALHIO,
aHaJIU3 M CHUHTE3, KJIACCU(UKALMIO M CHUCTEMaTH3aluIo, adCTparupoBaHUE U aHAJIOTHIO.
OOyuenue anredpe Ma€T BO3MOXHOCTh IIKOJbHUKAM HAy4YMThCS IJIAHUPOBATh CBOIO
NEATENbHOCTh, KPUTUYECKH OLEHUBATh €€, NPUHMMAaThb CaMOCTOSATEIbHBIE pEUICHUS,
OTCTaWBaTh CBOM B3IJIS/IbI M yOexaeHUs. B mpoliecce n3yyenus aareOpbl IKOJIbHUKH y4aTCs
M3JlaraTh CBOM MBICIHM SICHO M MCYUEpIbIBAIOIIE, MPUOOPETAIOT HAaBBIKM UYETKOTO U
IPAaMOTHOTO  BBIMIOJIHEHHMSI MAaTEMaTUYECKUX 3alKMCe, MpuU OSTOM  HUCIOJIb30BAaHUE
MaTE€MaTUYeCKOro s3blKa TMO3BOJIAET pPa3BUBaTh Yy Yy4yallUXCsl TPAaMOTHYIO YCTHYIO H
MMCbMEHHYIO pedb. 3HAKOMCTBO C MCTOPHEHN pa3BUTHUSL aireOpbl Kak Hayku (popMupyer y
yUalllUXCsl NpelcTaBlieHus 00 anreOpe Kak 4YacTu OOIIeYeIOBEYECKOM KYJbTYPHI.
3HAUNUTEIPHOE BHUMAHUE B U3JIO)KEHUM TEOPETHUYECKOr0 MaTepuaja Kypca yAeNsIeTcs ero
MOTHBAIIMH, PACKPBITHIO CYTH OCHOBHBIX OHATUH, UIeH, MeTOA0B. O0yueHHe MOCTPOEHO Ha
0a3e Teopuu pa3BHUBAIOMIETO OOYYEHHUs, YTO JAOCTUTaeTcs OCOOEHHOCTAMM H3JI0KEHUS
TEOPETHUYECKOr0 MaTepHala U YIPaKHEHUSIMU HA CPAaBHEHUE, aHAJIN3, BBIJCIICHHE TJIaBHOTO,
YCTaHOBJICHHE CBsI3eM, Kiaccuukanuio, o0o0menne u cucreMarusamuio. Ocobo
AKIIEHTUPYIOTCS COAEPKATEIbHOE PACKPBITUE MAaTEMaTHYECKUX ITOHATUM, TOJIKOBAHUE
CYUIHOCTH MAaT€MaTU4YeCKMX METOAOB M 00JacTM HX TNPUMEHEHHs, JAEMOHCTpalus
BO3MOKHOCTEH MPUMEHEHHUS] TEOPETUUYECKUX 3HAHUW ISl pelleHUs pa3HOOOpa3HbIX 3ajad
MPUKIAAHOTO XapaKTepa, HalpuMep pellieHusl TEKCTOBBIX 3a/1a4, ACHEXKHbBIX U MPOLICHTHBIX
pacy€ToB, YMEHHME II0JIb30BaThCS KOJMYECTBEHHOM HWH(OpManuend, NpeaCcTaBICHHON B
pa3nuHbIX (Qopmax, ymeHue uyuTaTh Tpaduku. Oco3HaHuEe OOIIEero, CyIIECTBEHHOTO
ABJISIETCSI OCHOBHOM 0a30il aisi pelieHusl ynpaxkHeHuil. BaxHo NpUBOAUTH AeTalbHbIE
MOSICHEHUS K PEIICHUIO TUMTOBBIX YIPAXKHEHUN. DTUM PaCKpBIBAETCS CYTh METOAA, MOIX0/1a,
MIPEIaraeTCsl AITOPUTM WJIM IBPUCTHYECKAs CXeMa PELIEHUs YIPAXXHEHUN ONpeNerIEéHHOro
THUIIA.



Y4eO0HO-MeTOANYeCKH I KOMILIEKT
1. Anrebpa: 9 kiacc: yuyeOHHMK A ydamuxcs oOIeo0pa3oBaTEeNbHBIX YUPEKIACHUA /
A.I''Mep3zmsixk, B.b.Ilononckuit, M.C.Sxup. — M.: Benrana-I'pad.
2. Anrebpa: 9 Kkjacc: JUOAKTUYECKWE MaTepHasbl: IMOcoOMe JUId  yJaruxcs
obmeoOpazoBarenbHbIX yupexiaenuit / A.I.Mep3nsak, B.b.Ilononckuii, E.M.PabunoBuu,
M.CSxup. — M.: Benrana-I'pad.
3. Anre6pa: 9 knacc: meroaudeckoe nmocooue / E.B.bynko, A.I'.Mep3nsak, B.b.IlomoHckwid,
M.CSxup. — M.: Benrana-I'pad.

TexHn4yeckue cpeacrBa 00y4eHus
1. KommnbroTep
2. Moy
3. MynpTrMEIMATIPOEKTOP

Texymmuii  KOHTPOJIb  OCYHIIECTBJISIETCS C  IIOMOIIBIO  CaMOCTOSITENIbHBIX  paloT,
MaTeMaTUYECKUX AUKTAHTOB. TeMaTHuecKUil KOHTPOJIb OCYIIECTBIIAECTCS IO 3aBEpLICHUU
KpynHoro ©Osioka (Tembl) B (oOpMe KOHTPOJBHON paboThl. MTOroBbId KOHTPOJIb
OCYILECTBIISICTCSl 10 3aBEpIICHUU y4eOHOro Marepuaja 3a rojl B (opmMe KOHTPOIbHOMN
paboTHI.



3. IVIAHUPYEMBIE PE3YJIbTATbBI OCBOEHUSA YYEBHOI'O ITPE/IMETA,

KYPCA.

IIpeamerHsble:

OCO3HAaHME 3HAYEHHUSI MATEMATHUKU ISl TOBCETHEBHOM )KU3HU YEJIOBEKA;
Ipe/ICTaBlICHHE O MAaTEeMAaTHUECKON HayKe Kak chepe MaTeMaTuueCKon J1eITebHOCTH,
00 3Tanax e€ pa3BUTHUsA, O €€ 3HAUMMOCTH JIJI PA3BUTHUSI [IUBUIIU3AIUY;

pa3BUTHE yMEHUU pabOoTaTh C y4EOHBIM MATEMAaTUUYECKUM TEKCTOM (aHAIW3UPOBATh,
M3BJIEKATh HEOOXOUMYIO0 HH(GOPMAIIUIO), TOYHO ¥ TPAMOTHO BhIpakaTh CBOU MBICIHU C
NPUMECHEHUEM  MAaTEMaTUYECKOM TEPMUHOJOTMA W  CUMBOJIUKH, MPOBOIAUTH
KJ1accudUKaIuu, JJOrnueckue 000CHOBaHUS;

BJIaicHUE 0a30BbIM MOHATUHHBIM alapaToM MO OCHOBHBIM pa3zieliaM COACpKaHMUS;
CUCTEMAaTUYECKUE 3HAHUS O (PYHKIUSAX U UX CBOMCTBAX;

MPaKTUYECKU 3HAYUMbIE MaTeMaTHYECKHUE YMEHHUSI U HaBBIKM, MX MPUMEHEHUE K
PELICHUIO0 MaTEMAaTUYECKUX U HEMAaTEMAaTUUYECKUX 3a]ad MPEANoJaraonee yMEeHHUs:
BBIIIOJIHATH BBIYUCIICHUS C IECTBUTEIbHBIMU YHCIIAMH;

pelaTh ypaBHEHHMsI, HEPAaBEHCTBA, CUCTEMbl YPABHEHUI 1 HEPABEHCTB;

peniaTh TEKCTOBBIE 3a/1a4d apU(PMETUUECKUM CIIOCOOOM, C TTOMOUIBIO COCTABICHUS U
pelIeHns YpaBHEHUM, CUCTEM YPAaBHEHUM U HEPABEHCTB;

MCIIOJIb30BaTh ANre0pandecKuil sI3bIK JUIsl ONMCAaHUs MPEAMETOB OKPYKAIOLIEro Mupa
Y CO3[IJaHUSI COOTBETCTBYIOIINX MATEMATUYECKUX MOJIEIIEH;

IPOBEPUTh MPAKTUYECKUE PACUETHI: BBIYMCICHHUS C MPOLEHTAMH, BBIYUCICHHUS C
YUCJIOBBIMU TOCIIEIOBATEILHOCTSIMU, BBIUYMCICHUSI CTATUCTHUYECKUX XaPAKTEPUCTHK,
BBITIOJTHEHUE MTPUOIMKEHHBIX BRIUUCIICHUM;

BBITIOJTHSITH TOXKJACCTBEHHBIEC MPE0OPa30BaHUs PallMOHATBHBIX BBIPAKECHUM;
BBITIOJTHAITH OTIEpaIliy HaJl MHOYKECTBaMU;

UCCIIeIOBATh (PYHKIIMHU U CTPOUTH UX TpaPUKU;

YUTaTh M UCIOJIb30BaTh HMHGOPMAIIMIO, TMPEJACTAaBICHHYI0 B BHJE TaOJHIIbI,
auarpaMmbl (CTOJI0YATON MIIM KPYTOBOM);

penaTh NpocTeire KOMOMHATOPHBIE 3a/1a4u.

MertanpeaMeTHble:

CaMOCTOSTENILHO OOHAPYKMBAaTh U (POPMYIHUPOBaATH YUEOHYIO MPOOIIeMy, ONPEACIISTh
uensp Y/I;

BBIJIBUTATh BEPCUU PEIICHUS MPOOIEMBbI, 0CO3HABATH (M MHTEPIPETUPOBATH B CIIydae
HEOOXOMMOCTH) KOHEYHBIA pe3yibTaT, BHIOMpATh CPENCTBa AOCTHIKCHHS LEIH W3
NPEIOKECHHBIX, & TAKKE UCKATh UX CAMOCTOSTEIHHO;

COCTaBJISITh (MHAUBUIYAJIHO WK B TPYIINE) TUIAH PEIIeHUs TPOOIeMBbl (BBITOJHEHUS
MIPOEKTA);

paboTas 1Mo MJaHy, CBEpSTh CBOM JEUCTBUS C LEIBI0O M TNPH HEOOXOAUMOCTH
UCIIPABIIATH OMIUOKH CaMOCTOSITEIBLHO (B TOM YHCJIE U KOPPEKTUPOBATH IIJIaH);

B JMAJIOTE€ C yYUTEJIIEM COBEPIICHCTBOBATh CaAMOCTOSITENILHO BhIOpaHHBIE KPUTEPHUU
OLICHKHU.

MIPOBOAMUTH HAOJIO/IEHUE U SKCTIEPUMEHT MO/ PYKOBOJCTBOM YUUTENS;

OCYIIECTBIISITh PACIIMPEHHBIA MOUCK HH(OpPMALMU C HUCHOJIb30BAHHUEM PECYPCOB
oubnmorek u HTepHera;



OCYIIECTBJISATh, BBIOOp HambOosiee H(PPEKTUBHBIX CHOCOOOB peEIICHUS 3a7a4 B
3aBUCUMOCTH OT KOHKPETHBIX YCIOBHIA;

aHAJIN3UPOBaTh, CPABHUBATH, KJIaCCU(MUIIMPOBATh U 00001aTh (AKTHI U SIBICHUS;
JaBaTh OMpEICICHUS TOHITHSIM.

CaMOCTOSTEIILHO OPraHU30BBIBATh yU4eOHOE B3aWMOCHCTBHE B Tpymie (ONMpeacssiaTh
oO1IHe e, JOTOBapUBaThCs JPYT C APYTOM H T. 11.);

B TUCKYCCHUU YMETh BBIIBUHYTHh apTYMEHTHI U KOHTPAPTYMEHTHI;

YUUTHCSI KPUTUYHO OTHOCUTHCA K CBOEMY MHEHHIO, C JOCTOMHCTBOM IPU3HABATh
OIUOOYHOCTh CBOETO MHEHHUS U KOPPEKTUPOBATH €T0;

MOHUMAs TO3WIIMI0 JPYroro, pasiuyaTh B €ro pedd: MHEHHE (TOUKY 3pEHUs),
JI0KA3aTeNbCTBO (apTyMEHTHI), (PaKThI (TUIIOTE3bI, AKCHOMBI, TCOPUH).

JINYHOCTHBIE!

BOCIIUTAHUE POCCUMCKOM TPAXKIAHCKON HIACHTUYHOCTHU: IATPUOTU3MA, YBAXKCHUA K
OtedecTBy, OCO3HAHUS BKJIA/1a OTEUECTBEHHBIX YUEHBIX B Pa3BUTHE MUPOBOM HAYyKHU;
OTBETCTBEHHOE OTHOIIECHHWE K YYEHHIO, TOTOBHOCTh M CIHOCOOHOCTh OOYYarOIIUXCS K
CaMOpPa3BUTHIO U CaMOOOPA30BaHUIO HA OCHOBE MOTUBALMHU K OOYUEHUIO U TIO3HAHHUIO;
OCO3HAHHBIA BHIOOP M TMOCTPOEHUE JaJbHEWIIEH WHIWBUAYAIbHOW TPaeKTOPUU
oOpa3oBaHMsl Ha 0a3e OpPHUEHTHPOBKM B MHpe Ipodeccuil M mpodeccuoHaNIbHbBIX
IPEANOYTEHUN C Y4ETOM YCTOMYMBBIX ITO3HABATEIBHBIX HHTEPECOB, a TaKXKe Ha
OCHOBE (DOPMHUPOBAHMSI YBAXKHUTEJIBHOTO OTHOLIEHUS K TPYAY, Pa3BUTHE OIbITA
y4acTHsA B COLMAIBHO 3HAYUMOM TPYJIE;

YMEHHE KOHTPOJIMPOBATh MpOLECC M pe3yibTaT Y4YeOHOM U MaTeMaTHYeCKO
NEATEIIBHOCTH;

KPUTUYHOCTh MBIIUICHUS,, WHALIMATUBA, HAXOAYMBOCTb, AKTUBHOCTH IIPU PELIEHUU
MaTeMaTUYECKHUX 3a7ay.



4. YYEBHO - TEMATUYECKWHAH ILJIAH.

No Tema KonuuectBo
JacoB

IToBTOpEeHNE Kypca MaTeMaTUKU  Kjiacca 4

I'maa I. | HepaBeHnctBa 16
Imaga II. | KBampatuanas GyHKIus 32
I'nasa III. | DneMeHTHI NpUKIaAHON MAaTEMATUKH 20
I'masa IV. | UucnoBble mocnea0BaTeIbHOCTH 17
IToBTOpEeHHe Kypca anredpsl 9 knacca 13
Hroro 102




5. COAEP/KAHUE YYEBHOI'O IIPE/IMETA.

HepagsencrBa.

UucnoBble HEPABEHCTBA U MX CBOWCTBA. [loWsieHHOE CI0KEHUE U YMHOKEHHUE YHUCIOBBIX
HEpaBEHCTB. JINHEHHbIE HEPABEHCTBA C OJIHOM MEPEMEHHON U UX CUCTEMBI.

OcHOBHast  LIE€JIb — O3HAKOMHTh YYalIUXCS C MPUMEHEHHE: HEPABEHCTB ISl OLICHKU
3HAUYEHUN BBIPAXKEHUH, BHIPAOOTaTh YMEHME pellaTh JIMHEWHbIE HEPABEHCTBA C OJHOM
nepeMeHHOM U uX cuctembl. CBOWMCTBA YUCIOBBIX HEPABEHCTB COCTABISIOT Ty 0asy, Ha
KOTOPOM OCHOBAaHO PEUICHUE JIMHECWHBIX HEPABEHCTB C OJHOM IMEPEMEHHOW. Teopembl O
MOYJIEHHOM CJIOKEHUH U YMHO>KEHUH HEPABEHCTB, HAXOJIUTh MPUMEHECHUE MPH BBIITOJTHCHUN
MIPOCTENIINX YIPAKHEHUN HA OLEHKY BBIPAXEHUW IO METOAY I'paHul. BBomsATCS NMOHATHA
aOCOIOTHOM TMOTPEIIHOCTH U TOYHOCTU NPUOJIMKEHHS,, OTHOCHUTEIHHOM IOTPEUTHOCTH.
YMeHUs NpPOBOIWUTH JEAYKTUBHBIE PACCYXKICHUsS IIOIY4YalOT pa3BUTHE Kak IIpU
NOKa3aTeIbCTBAX YKa3aHHBIX TEOPEM, TaK W TIPHU BBINOJHEHUM YIOPAKHEHUUW HaA
JIOKa3aTeIbCTBA HEPABEHCTB.

B cBs3u ¢ pelnieHueM JMHEWHBIX HEPABEHCTB C OJHOM MEPEMEHHO: JAETCS MOHSTHE O
YUCJIOBBIX MPOMEXKYTKaX, BBOJATCS COOTBETCTBYIOIIME Ha3BaHUS W 00O3HAYCHUS.
PaccMOTpeHHIO CHUCTEM HEpPAaBEHCTB OJHOW IIEPEMEHHOW IPENUIECTBYET O3HAKOMIICHUE
yUaIUXCsl C MOHATUSIMU TIepeceueHuss U 00bETMHEHNS MHOKECTB.

IIpu peleHun HEPABEHCTB HCIOJIB3YIOTCS CBOMCTBA PaBHOCHUJIBHBIX
HEPaBEHCTB, KOTOPBIE pa3bICHSIIOTCS Ha KOHKPETHhIX mpumepax. (Ocoboe BHUMaHUE
ClelyeT YIEIUTh OTpabOTKe YMEHHUs pemaT MpoCTeilliie HepaBeHCTBa BHUAa ax>b,
ax<0.<="" span="" style="box-sizing: border-box;">

B aTol TEME paccMaTpUBAETCS TaKKE PEIICHUE CUCTEM ABYX JMHEWHBIX HEPABEHCTB C
OJIHOU MEPEMEHHOM, B YACTHOCTH TaKMX, KOTOPBIE 3alMCaHbl B BUJI€ JBOMHBIX HEPABEHCTB.

KBagparuuynas gpyHkuus.

Oyuknusa. CpoiictBa (QyHkuui. KBagpatuelii TpexusnieH. PasznoxeHue KBaapaTHOIrO
TpexusieHa Ha MHOxuTend. OyHkus y = ax? + bx + ¢, ee cpoiictea u rpapuk. CreneHHas
(hyHKITHS.

OcCHOBHasl 11€JIb — PACIIUPUTH CBEIECHUS O CBOMCTBaX (PyHKUMNA, 03HAKOMUTh yUaIIUXCs
CO CBOMCTBaMH U rpadKOM KBaJIpaTHUYHON (QYHKIIUU. I

B Hayasie TemMbl cucTeMaTH3UPYIOTCS CBeACHMS O (QYyHKIUsAX. [oBTOPSIOTCS OCHOBHBIE
MOHATHUS: (PYHKITUS, apTyMEHT, 00J1acTh onpeaeseHust GyHkiuu, rpaduk. J[arorcs moHaTus o
BO3pPaCTaHUU W YObIBaHMM (YHKIUH, MPOMEKYTKaX 3HAKOMOCTOSHCTBA. TeM caMbIM
co3ziaeTcst 0asa Jyisl YCBOCHHSI CBOMCTB KBaJAPATUYHOM U CTENEHHON (YHKIUH, a TakxKe JJIs
JalbHENIIero yriayoneHus: GyHKIIMOHATBHBIX MPEACTABICHUHN PU U3YYCHUH Kypca anre0phl
Y HayaJl aHaJu3a.

IToaAroToBUTENBLHBIM 111aroM K U3YYECHUIO CBOWCTB KBaJIpaTUYHOU
GYHKIIUM SBISIETCST  TaKKe€ PAacCMOTPEHHE BOMpOCa O KBAJAPATHOM TPEXUWIEHE U €ro
KOpHSIX, BBIJCJICHUM KBajpara JABYWICHAa U3 KBaJIpPaTHOTO TPEXUWICHA, Pa3JI0KECHUU
KBaJIPATHOTO TPEeXWIieHa HA MHOKUTEIIH.

U3ydenne KBaapaTH4HOM ()YHKIMU HAYMHAETCS C PACCMOTPEHUS (DYHKIMH y = ax’, ee
CBONCTB W OCOOCHHOCTEW TpaduKka, a TaKKE JPYrUX YaCTHBIX BHJOB KBAJAPATUYHOU
Gynkuum — Qynkumit y = ax*+ b, y = a (x - m)%. DTH CBeleHUS HCIOB3YIOTCS IPH
M3YYeHUHU CBOWCTB KBaApaTWUYHOW (YyHKIMHM oOmiero Buaa. BaxHo, 4yTOOBI ydwamuecs
IOHSIH, 4TO Tpaduk QyHKIMHU y = ax? + bx + ¢ MOKeT ObITh HoMydYeH U3 rpaduka GyHKIUK



y = ax’C NOMOWBI0 ABYX MNapalIeNbHBIX IMEPEHOCOB. IIpueMbl MOCTpoeHus rpaduxa
¢ynkuum y = ax® + bx + ¢ orpabaTeIBarOTCA Ha KOHKPETHBIX puMepax. [Ipu sToM 0coboe
BHUMaHUE CJIEIYeT YACTUTh (OPMUPOBAHUIO Y yUAIIMXCS YMEHHS YKa3bIBaThb KOOPIWHATHI
BEPIIKHBI MapaboJibl, €€ 0OCh CHUMMETPHH, HAaIIpaBJIEHWE BETBEH MapadoIIbl.

[Tpu wu3ydyeHMM 3TOIl TeMbl NajbHEWIIEE pPAa3BUTHE IOIy4aeT YMEHUE HaXOAUTh IO
rpaduKy NPOMEXKYTKHM BO3pAacTaHWs WU YObIBaHUA (PYHKIMH, a TaKKE IMPOMEKYTKH, B
KOTOPBIX (PYHKIIHSI COXPAHSET 3HAK.

VYyamuecss 3HAKOMSATCSI CO CBOMCTBaMM CTENEHHOM (PyHKUMHM y = X"NpU YETHOM H
HEUYETHOM HaTypaJlbHOM TIOKa3aTesie I. BBoguTcs moHstue KopHSA n-ii creneHu. OHHU
MOJy4YaroT MNPEJCTaBICHUE O HaXOXKJICHUU 3HAYEHHH KOpHS C IOMOIIBIO KalbKYJSATOpA,
IIPUYEM BBIPA0OTKA COOTBETCTBYIOLIUX YMEHHI HE TpeOyeTCs.

HepaBencrBa ¢ 0HO# epeMEeHHOH

Lenbie ypaBHeHus. JpoOHbIe paliMoHalbHbIEe YpaBHEeHUs. HepaBeHCcTBa BTOpPOUl cTEneHn
C OJTHOU IepEeMEHHON. MeTo1 HHTEPBAJIOB.

OcHOBHasl LI€Tb — CUCTEMATU3UPOBATH U OOOOUIUTH CBEACHUS O PEUICHUU LENbIX U
JIpOOHBIX pallMOHANIBHBIX YPABHEHUH C OJIHOM MEPEMEHHOM, c(hOpMUPOBATh YMEHUE pEIIaTh
HEPaBEHCTBA BUJIA ax? + bx + ¢ >0 mmm ax® + bx + ¢ <0, rae a # 0.

B sroii TeMe 3aBepiiaeTcs U3y4eHUE PalMOHAIBHBIX YPABHEHUN C OAHOM IepeMeHHou. B
CBSI3U C 3TUM MPOBOJUTCSI HEKOTOPOE 0000IIeHHE U YIIyOIeHne CBEACHUI 00 ypaBHEHHUSX.
BBogsaTca mNOHATUSA LENOr0 pPalUOHAJIBHOIO YPaBHEHUS M €ro CTEIEHU. YdJalluecs
3HAKOMSATCS C PELICHUEM YPABHEHHMM TPETbEU CTEIEHU U YETBEPTOM CTEIECHU C IOMOILIBIO
Pa3JIOKEHNsT Ha MHOKUTEIM Y BBEIEHMS BCIIOMOTATEIbHOW NEPEMEHHOU. MeTon pelieHus
YpaBHEHUM TMyTEM  BBEACHHS  BCIIOMOTATENbHBIX IEPEMEHHBIX OyIeT  IIMPOKO
MCIIOJIb30BAThCS B JIaJbHEHIIEM NP PEUIEHUU TPUTOHOMETPUUYECKUX, JOrapu(pMUUYECKUX U
IPYTUX BUJIOB YPaBHEHUIA.

Pacmupsitorcs cBeieHUs 0 penieHud APOOHBIX palMOHANbHBIX ypaBHEHUH. Yyaliuecs
3HAKOMSITCSI C HEKOTOPBIMU CIIEHIHAIBHBIMU IPUEMAMHU PEIIECHNS TAKUX YPABHEHUMN.

dopMHpOBAaHHE YMEHUI pelIaTh HEPaBEHCTBA BHAa ax’ + bx + + ¢ > 0 wim ax? + bx +
c<O, rme a # 0 , oCymecTBIAETCS C OMOPOM Ha CBeJAEHUs O rpaduKe KBaAPaTUYHOU
GyHKIHH.

VYyamuecs 3HaAKOMATCA C METOAOM MHTEPBAJIOB, C IMOMOINBI) KOTOPOIO PEIIAKTCA
HECJIOKHBIE PALIMOHAJIbHBIE HEPABEHCTBA.

HepaBeHncTBa ¢ AByMsl IepeMEHHbIMU

VYpaBHeHUE ¢ IByMS IEpEMEHHBIMH | €r0 rpaduk. CUCTEMBI ypaBHEHUN BTOPOU CTEIICHHU.
Pemienne 3amad ¢ mMoOMOIIBIO CUCTEM YpaBHEHUH BTOpOW creneHu. HepaBeHcTBa ¢ AByMs
MEPEMEHHBIMU U UX CUCTEMBI.

OcHOBHasl 1IeJdb — BBIPA0OTaTh YMEHHE peIlaTh MPOCTEUIINE CUCTEMBI, COAEpKalIue
YpPaBHEHME BTOPOM CTENEHU C JIBYMsI MEPEMEHHBIMH, U TEKCTOBBIE 33/J1a4d C MOMOILIBIO
COCTABJICHHSI TAKUX CHUCTEM.

B nanHO TeMe 3aBepmiaeTCsd HM3y4YEHUE CUCTEM YPABHEHUW C JIBYMsl NEPEMEHHBIMH.
OCHOBHOE BHMMAaHHUE YIENISETCS CHUCTEMaM, B KOTOPBIX OJHO W3 YPaBHEHUN IE€pBOI
CTEIEHU, a IPYTrO€ BTOPOM.

W3BecTHBIN ydamuMces croco0 MOACTAaHOBKM HAXOAWT 3/1eCh NalibHENIee MPUMEHEHUE U
IT03BOJISIET CBOAUTH PELICHUE TAKUX CUCTEM K PEIICHUIO KBAaJPATHOTO YPABHEHHS.



O3HakoOMJICHHE y4YallluXcsl ¢ MpUMEpaMU CUCTEM YpaBHEHUM C JBYMSI MEPEMEHHBIMH, B
KOTOPBIX 00a YpaBHEGHHUS BTOPOM CTEMEHM, JOJKHO OCYIIECTBIATHCS C JTOCTATOYHOM
OCTOPOKHOCTBIO M OTPAHUYMBATHCS TPOCTEUIINMU TPUMEPAMH.

[IpuBnedyeHre W3BECTHBIX YyYalIMMCS TPaUKOB TIO3BOJSET TPUBECTH TPUMEPHI
rpadguyeckoro pemieHusi cucteM ypaBHeHH. C MOMONIbI0 TrpadUUYecKUX MNpeCTaBICHUN
MOXHO HarJSIIHO I[IOKa3aTh YYalllUMCS, 4YTO CHCTEMBI JBYX YPaBHEHUH C JByMs
NEPEMEHHBIMU: BTOPOM CTEMEHH MOTYT UMETh OJHO, /IBA, TPHU, YETHIPE PEILICHUS WU HE
UMETh PEIICHUM.

Pa3paboTanHblii MaTeMaTHUEeCKUi ammapar MO3BOJISET CYHIECTBEHHO PACIIUPUThH KIAccC

COJIEPKATENIbHBIX TEKCTOBBIX 3a/1a4, PEIIAEMbIX C TOMOIIBI CUCTEM YPAaBHEHUM.
N3ydyeHne Tembl 3aBepHIacTCsl BBEICHUEM ITOHATHM HEPABEHCTBA JBYMS NEPEMECHHBIMUA U
CHUCTEMBI HEPABEHCTB C JABYMs IepeMeHHbIMU. CBefeHUS 0 rpadukax ypaBHEHUN C IBYMS
MEPEMEHHBIMU  HCHOJIB3YIOTCA TPU WIUTIOCTPALlMM  MHOXECTB  PEHIEHHM HEKOTOPBIX
MPOCTEUIIINX HEPABEHCTB C ABYMS IEPEMEHHBIMH U UX CUCTEM.

JJIeMeHThI MPUKJIATHON MATEMATHKH.

Marematudeckoe mojaenupoBanue. [IponentHeie pacuethl. [IpubankeHHbIE BEIYUCICHHUS.
OcHoBHBIC MpaBuIa KOMOMHATOPUKU. OTHOCUTENBHAS YaCcTOTa U BEPOSITHOCTh CIYyYalHOTO
coopiTus. Kinaccuueckoe omnpeseneHue BepossTHOCTA. HauanbHbIe CBEICHUS O CTATUCTHKE.
OcHOBHas 11€JIb — O3HAKOMUTb Yy4YalllUXCAd C MOHSATUSIMU II€PECTAaHOBKH, pa3MEIICHHUS,
COYETaHUS W COOTBETCTBYIOIIMMH (OpMyraMu IJIs MOJCcYeTa UX YHCJIa; BBECTH ITOHSATHS
OTHOCHUTEJIFHOM YaCTOTHI M BEPOSTHOCTH CIyYalHOTO COOBITHS.

M3ydeHne TeMbl HAUMHACTCS C PEIICHHS 3aJ]1a4, B KOTOPHIX TPeOyeTCs COCTaBUTh T€ WIIU
WHbIC KOMOMHAIIUM 3JIEMEHTOB U MOJICUMTATh UX 4YMCIO. Pa3zbicHseTcs KOMOWHATOpPHOE
MPaBUJIO YMHOXEHHUS, KOTOPOE HUCIOJL3YeTCs B JajbHEWIEM MpU BBIBOAEC (OpMYN IS
MOICYETa YHCJIa IEPECTAHOBOK, pa3sMelieHuid W coueranuil. llpu wu3ydenum maHHOTrO
Marepuajia HEOOXOAMMO OOpaTUTh BHHUMAHWE YyYalIMXCS Ha pa3jidyude TOHSTHI
«pa3MEILEHUE» U «COYEeTaHue», CPOpPMUPOBATh Y HUX YMEHHE OMpPEACNsiTh, O KaKOM BHUJE
KOMOMHAIMK UIET pedb B 3a/1aue.

B nmanHOW TeMme ydyammecs 3HAKOMSTCS C HayaJbHBIMHU CBEICHUSMHU W3 TEOPUU
BEPOSATHOCTEH. BBOIUTCA TMOHATHE «CIydaliHOE COOBITHE», «OTHOCHUTEIbHAs YacTOoTay,
«BEPOSATHOCTH CIAyYalHOTO COOBITHUS». PaccMaTpuBaroTCs CTaTUCTUYECKUNA U KIACCHUYSCKUI
MTOAXO/IbI K ONPEACICHUIO BEPOSITHOCTH CIIy4alHOTO cOOBITHSA. BaxkHO 0OpaTUTh BHUMaHUE
yYaluxcs Ha TO, YTO KJIACCUUYECKOE OMPEECIICHNE BEPOSITHOCTH MOKHO IIPUMEHSTh TOJIBKO K
TaKUM MOJISJISIM PeaIbHBIX COOBITHI, B KOTOPBIX BCE MCXOIBI SBIISIOTCS PAaBHOBO3MOKHBIMH.

Yucaosbie M0CJIe10BATEILHOCTH.

UucnoBble MNOCIENOBATENbHOCTA. ApUpMeETHYECKass W TeoOMETpUYecKas MPOrPECCUH.
@opMyIbl M-TOWIEHA U CyMMBbl MEPBBIX N WIEHOB Nporpeccuu. beckoHeuHo yObIBaroIast
reOMETPUYECKAS] IPOTPECCHUS.

OcHOBHas LIeTb — JaTh NOHATHS 00 apu(METHUYECKOW U F€OMETPUUYECKOM MPOrpecCHsiX
KaK YHMCIJIOBBIX MOCJIEI0BATEIBLHOCTIX 0CO00r0 BHU/IA.

[Ipn n3ydeHUM TEeMbl BBOAUTCA MOHATHE IOCIEIOBATEIBHOCTH, PA3ZBACHICTCS CMBICI
TEPMHHA «N-H YJ€H TNOCIeA0BaTEIbHOCTHY, BBIpAOATHIBACTCSI YMEHHE HCIIOJIb30BATh
MHACKCHOE O0O3HaueHuWe. OTHU CBEJIEHUS HOCAT BCIOMOTAaTENbHBIA XapakTep U
MCIOJNIB3YIOTCS AJIs U3Y4YEeHUS apu(PMETHIECKON U T€OMETPUUECKON MPOrpeccuil.



Paborta ¢ dbopmynamu n-ro uwieHa ¥ CyMMBI MEPBBIX T'a YJICHOB MPOTPECCHM, TTOMUMO
CBOETO OCHOBHOTO HA3HAYEHUs, MO3BOJSET HEOJHOKPATHO BO3BPAILATHCA K BBIUHUCIICHUSM,
TOJIECTBEHHBIM MTPE0OPA30BAHMSIM, PEIICHUIO YPaBHEHUH, HEPABEHCTB, CHCTEM.

PaccmarpuBarorcs XapaKTEPUCTUYECKUE CBOMCTBa
apu(pMETUYECKO U TEOMETPUYECKOM MPOrpeccHii, UYTO TO3BOJISIET PACIIUPUTH KPYT
peaiaraeMbIx 3a/1a4.

IToBTOpEeHMe (UTOTOBOE)
OcHoBHas 11e7b. [ToBTOpUTH, 3akpenuTh U 0000mKUTh OCHOBHBIC 3YH, monydyeHHbie B 9
KJ1acce.

@®opmbl M BUIBI JesiTebHOCTH: MHIuBMayanpHas paboTa (paboTa mo kapToukam, paborta
y TOCKH, paboTa ¢ yueOHukamu). @poHTtansHas padota (6ecema, 00Cy aeHUE, CPDABHCHHE )
['pynnoBas popma paboTsl (mapHas, 1udPepeHIUPOBAHHO - IPYIIOBAsi, WHIWBHIYaIbHO-
rpynmnoBas).



6. KAJJEHIAPHO - TEMATHYECKOE IIVIAHUPOBAHUE NPEJMETA AJITEBPA 9 KJIACC

HA 2022 -2023 YYEBHBIN I'OJI

o« Conepkanue yueOHOro MmaTepuaJia KosaunvectBo
S £ 4acoB JlaTa npoBeeHNs ypoKa
E = IIo mnany IIo ¢pakry
IMoBTOpenune kypca maremaTuku 8 Kiacca (4 yaca)
1 PartmonanbpHbie BEIpOKEHUS 1 02.09.2022
2 KBanpaTHsie kopHU. JelicTBUTEIbHBIC YHCTIA 1 05.09.2022
3 KBanpaTHbie ypaBHEeHUS 1 07.09.2022
4 Kontposnbnas pabota Nel (BxoaHast) 1 09.09.2022
I'naBa 1 HepaBenctBa (16 yacoB)
5-7 | YucioBbie HEpaBEHCTBA 3 12.09.2022
14.09.2022
16.09.2022
8 -9 | OcHOBHBIE CBOICTBA YHCIIOBBIX HEPABCHCTB 2 19.09.2022
21.09.2022
10 - 11 | CnoxkeHue ¥ YMHOKEHHUE YUCITIOBBIX HEPABEHCTB. 2 23.09.2022
OrneHrBaHNE 3HAYEHHUS BBIPAKCHHS 26.09.2022
12 HepaBeHcTBa ¢ 01HOM NTepeMEHHOM 1 28.09.2022
13 - 15 | Pemienune nuHEHHBIX HEPABEHCTB C OJHOW MIEPEMEHHO. 3 30.09.2022
UucnoBbie NPOMEKYTKH. 03.10.2022
05.10.2022
16 - 18 | CucreMbl JIMHEWHBIX HEPABEHCTB C OJHOM MEPEMEHHOMN 3 07.10.2022
10.10.2022
12.10.2022
19 KonTtpoarHas pabota Ne 1 nmo teme «HepaBeHcTBaY. 1 14.10.2022
20 AHanu3 KOHTpoJIbHOW paboThl. HepaBeHcTBa. 1 17.10.2022

I'aasa 2 KBagparnunas ¢pynknus (32 yaca)

21 -22 | IloBTOpEHHE U PACIIMPEHHE CBEICHMI 0 QYHKIHH

2

119.10.2022 |




21.10.2022

23 -25

CpoiicTBa QyHKIHH

31.10.2022

02.11.2022

07.11.2022

26 - 28

[Toctpoenue rpaduka pynkimu y=Kkf(X)

09.11.2022

11.11.2022

14.11.2022

29 -31

[Moctpoenwne rpaduka pynkuuu y=f(x)+b. [Toctpoenne
rpaduka pyuakuun Yy=Ff(x+a)

16.11.2022

18.11.2022

21.11.2022

32-36

KBagparuunas ¢hyHkuus, ee rpa@uk u cCBONCTBA.

23.11.2022

25.11.2022

28.11.2022

30.11.2022

02.12.2022

37

KonTtponbsHas padota Ne 2 o temMe «KBagpaTuunas
hyHKITUSD

05.12.2022

38

AHanu3 KOHTposIbHOU paboTel. KBanparnunast pyHKIus.

07.12.2022

39-43

Pemenue KBaJpaTHbBIX HCPABCHCTB.

09.12.2022

12.12.2022

14.12.2022

16.12.2022

19.12.2022

44 - 48

Cucrembl ypaBHEHMI ¢ IBYMs [IEPEMEHHBIMU

21.12.2022

23.12.2022

26.12.2022

09.01.2023

11.01.2023

49 - 50

Pemenue HCPaBCHCTB MCTOAOM HMHTCPBAJIOB

13.01.2023

16.01.2023

o1

KontponbsHas pabota Ne 3 o teme «Pemenue

18.01.2023




KBaJIPATHBIX HCPABCHCTB»

52 AHanu3 KOHTPOJIBHON paboThl. Pemenne kBaapaTHBIX 1 20.01.2023
HEPaBEHCTB.
I'naBa 3 JiemeHTHI NPUKIJIAAHOI MaTeMaTUKH (20 yacoB)
53 - 55 | MareMarndeckoe MOACIMPOBAHHE. 3 23.01.2023
25.01.2023
27.01.2023
56 - 58 | IIporeHTHBIE pacUeThI 3 30.01.2023
01.02.2023
03.02.2023
59 -60 | AOcoisoTHas M1 OTHOCUTENbHAS MOTPEIIHOCTH 2 06.02.2023
08.02.2023
61 - 62 | OcHoBHBIC MpaBHIa KOMOWHATOPHUKH. 2 10.02.2023
13.02.2023
63 - 64 | YacroTa U BEepOSATHOCTH CIIYYaHOTO COOBITUS 2 15.02.2023
17.02.2023
65 - 67 | Knaccuyeckoe omnpesesieHne BEpOsSTHOCTH 3 20.02.2023
22.02.2023
27.02.2023
68 - 70 | HavayibHbBIE CBEJIEHUS O CTATHCTHKE 3 01.03.2023
03.03.2023
06.03.2023
71 Kontponbshas padota Ne 4 1o Teme «11eMEeHTHI 1 10.03.2023
MIPUMEPHON MATEMATHKI.
72 AHanu3 KOHTPOJIbHON paboThl. DIEMEHTHI TPUMEPHOU 1 13.03.2023
MaTEeMaTHKH.
I'naBa 4 YncjoBble nmocjaenoBarebHocT (17 yacoB)
73 - 74 | YucnoBele NOCIEN0BATEILHOCTH 2 15.03.2023
17.03.2023
75 - 77 | Apubmernyeckas mporpeccus 3 20.03.2023

22.03.2023




03.04.2023

78 - 80 | CymMa N mepBbIX WICHOB apu(PMETHICCKON MPOrpecCcun 3 05.04.2023
07.04.2023
10.04.2023
81 - 83 | 'eomeTpuueckas mporpeccus 3 12.04.2023
14.04.2023
17.04.2023
84 - 85 | CymMa N mepBBIX WICHOB T€OMETPUICCKOMN MPOTrpeccun 2 19.04.2023
21.04.2023
86 - 87 | CymMa GeCKOHEYHOM reOMEeTpUUECKON MPOTrpeccuu 2 24.04.2023
26.04.2023
88 KontponbsHas padota Ne 5 mo reme «UncmoBsie 1 28.04.2023
MTOCJICTOBATEILHOCTID)
89 AHanmu3 KOHTPOJIBHON paboThl. UnCTOBBIC 1 03.05.2023
MTOCJICTOBATEIHLHOCTH.
IloBTOpeHne U cucteMaru3anus y4eOHoro marepuasa (13 yacon)
90 - 93 | Ympaxknenus aJisi MOBTOPEHUsI Kypca 9 kiacca 4 05.05.2023
10.05.2023
12.05.2023
15.05.2023
94 - 101 | [Togroroska xk OI'D 8 17.05.2023
19.05.2023
22.05.2023
24.05.2023
26.05.2023
29.05.2023
31.05.2023
102 ITpoMexxyTOouHast UTOrOBasi aTTECTAIUS 1
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7. CHHUCOK OCHOBHOM 1 JONOJJTHUTEJbHOM JINTEPATYPBI.

1. Anrebpa: 7 knmacc: y4eOHUK JUIs yJaluxcsi 0011eo0pa30BaTeNbHBIX YUPEXKIECHUH /
A.I'. Mep3nsk, B.b. [Tonouckuii, M.C. fAxup. — M.: Benrana —I'pad, 2012.

2. Anrebpa: 7 kiacc: JUIaKTHYECKHE MaTepraibl: COOPHHK 3a7a9 U KOHTPOJIbHBIX
pabot/ A.I'. Mepansk, B.b. [Tonouckuii, M.C. fAxup. — M.: Benrana —I'pad, 2013.

3. Aunre0bpa : 7 knacc: metoauueckoe nocodue / E.B. byrmko, A.I'. Mep3nsk, B.b.
[Tononckuii, M.C. Sxup. — M.: Benrana —['pad, 2013.

4. Anrebpa: 8 kimacc: yueOHUK IS yUaIIuXxcsi 00eo0pa3oBaTeIbHBIX YUPESKICHUM /
A.I'. Mepansk, B.b. TTonouckwmii, M.C. Axup. — M.: Bearana —I'pad, 2013.

5. AnreOpa: 8 kiacc: IMJIaKTHUYECKUE MaTEpHaJIbl: COOPHUK 3a/1a4 U KOHTPOJIbHBIX
pabot/ A.I'. Mep3nsik, B.b. Ilononckuii, M.C. fxup. — M.: Benrana —I'pad, 2013.

6. Anrebpa : 8 knacc: metoauueckoe nocodue / E.B. bymko, A.I'. Mep3nsk, B.b.
[Tononckuii, M.C. Sxup. — M.: Benrana —I'pad, 2013.

7. Anrebpa: 9 knacc: y4eOHUK JUIsl ydaluxcs 00111eo0pa3oBaTesIbHbIX YUPEKISHUH /
A.I'. Mepansk, B.b. [Tonouckuii, M.C. Axup. — M.: Benrana —I'pad.( ['oroBuTCS K
BBITTYCKY B 2014r.)

8. Anrebpa: 9 xiacc: IUIaKTHYECKHUE MaTepraibl: COOPHUK 3a7a4 U KOHTPOJIBHBIX
pabot/ A.I'. Mepaisik, B.b. ITononckuii, M.C. SAxup. — M.: Benrana —I'pad. (
['otoBuTCs K BBITyCKY B 2014T1.)

9. Anrebpa : 8 kiacc: metoguueckoe nocooue / E.B. bynko, A.I'. Mep3nsik, B.b.
[Tonouckwuii, M.C. Axup. — M.: Berrana —['pad. ( l'oToBuTcs K BhIlTycKy B 2014T.)

Cnpaeounsie nocoous, HAy4YHO — NONYIAPHASA
U ucmopuyecKkas iumepamypa

AraxanoB H.X., [Togmunckuit O.K. Maremartuka: paiiloHHbIC OTUMIIHAIGT :6-11
kiaccel. — M.: IIpocsemienue, 1990.
I'aBpuiioBa T.J1. 3anuMatenpHas Marematuka:S-11 kmaccel. — Boarorpan: Yaurens,
2008.
JleButac I'.I'. HecrangapTtHeie 3agaum 1o Mmatemaruke.- M.: Unekca, 2007.
[Tepnu C.C., Ilepnu b.C. CTpaHuubl pycCKOi UCTOPUHU HA ypOKax MaTeEMaTUKU. — M. :
[Tenaroruxa-IIpecc,1994.
[Mnuyrun JI.®. 3a cranuamu yueoHuka anredpsi. — M.: IIpocsemienue, 2010.
[Toita JIx. Kak pemats 3agauy? — M.: IIpocBemenue,1975.
[TpoussosioB B.B. 3agaun Ha Beipoct. — M. : MUPOC, 1995.
®apkoB A.B. Marematuueckue onuMnuaabl B mkoiie : 5-11 knaccel. M.: Aiipuc-
IIpecc, 2005.
Ounmknoneaus qiug gerer. T.11 : Maremartuka. — M.: ABanTta+,2003.



8. DJIEKTPOHHBIE OBPA3OBATEJIBHBIE PECYPCBI.
. http:// standart.edy.ru — HoBebrit cranmapt o0miero oopa3oBaHus.

. http:// fsu-expert.ru — IMopTan no yueOuukam (OOIIECTBEHHO — TOCYAapCTBCHHAS
AKCHEPTU3a YICOHUKOB).

. http:// school-collection.edu.ru — Enunas kostekuus nudpoBbIx 00pa30BaTeaIbHbIX
pecypcoB.

. http:// som.fsio.ru — CeteBoe 00beIMHEHHE METOUCTOB.

. http:// school.edu.ru — Poccwuiickuii 00pa3zoBarenbHbIi MOPTAIL.

. http:// www.auditorium.ru — Poccuiickoe o0pazoBaHue — ceTh IOPTAJIOB.

. http://www.kuant.info/ Hayaro — nomynsipabIi pru3uKo-MaTeMaTHUECKUH KypHAIT IS
HIKOJILHUKOB U CTY/IEHTOB «KBaHT».



http://www.auditorium.ru/
http://www.google.com/url?q=http%3A%2F%2Fwww.kuant.info%2F&sa=D&sntz=1&usg=AFQjCNHfy0nN7usqN42F4ycNVKushENu3g

9. JUCT PETUCTPAIIMA U3MEHEHUIA.

JlaTa

BHeceHHble M3MEHEHUS

IMoanucek
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