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IHosicuuTenbHAR 3alHCKa

Paboyas nporpamma «Iloaroroska k TUA B dopme OI'D mo mMatemarnke» 9 knace paspaGoTaHa B COOTBETCTBHH C
TpeboBanusMu PI'OC OO0, Ha OCHOBE OCHOBHO 00pa30BaTeNbHOM IPOrpaMMbl OCHOBHOTO 06IIero oGpasoBaHust (caiiT
www.fgosreestr.ru), ¢ y4eToM NporpaMMsl BOCHUTAHHUS (caiiT www.fgosreestr.ru), B COOTBETCTBHE C MACHMOM MUHUCTEPCTBA
00pa3oBaHysl, HAYKH ¥ MOJONEIKHOM MOTUTHKH Kpacrozapckoro kpast ot 13.07.2021 Ne 47-01-1314546/21 «O coctasienuu
pabo4KX MporpaMM y4eGHBIX IPEAMETOB U KaJICHIapHO-TeMaTHIECKOr0 IUIaHUPOBaHKs». Paboyast nporpamMmma npegHasHavena
JUIs 00y4aroLIMXCs 9 KIaccoB M paccuuTana Ha 34 yaca B roy. Kypc peanusyercs B 061ie-HHTeIIIEKTyaTIbHOM HalpaBIeHUH
BHEYPOYHOH AESTEIHHOCTH.

Matemariieckoe oGpasoBanue sBIseTCS 06S3aTENBHOMN H HEOTHEMIIEMOM YACTEIO 001ero o6pa3oBaHus Ha BCEX CTYMEHSX
IIKOJIBI.

BBezieHue rocy1apcTBeHHON UTOrOBOM ATTECTAIMH IO MATEMATHKE B HOBOR (opme B 9 x1acce BhI3BIBaET HEOOXOTUMOCTE
M3MCHCHHS B METOJaX U (popmax paboTs! yuutens. JlaHHas HEOOXOIUMOCTD 00yCIIOBIIEHA TeM, YTO H3MEHHIIUCH TPEGOBAHHS K
SHaHMAM, YMCHHSIM U HaBbIKaM y4allMXCs B MaTepHanax 3K3aMeHa [0 MaTeMAaTHKE.

Camo coneprxanie 06pa3zoBaHuUs CYIIECTBEHHO He M3MEHHIIOCH, HO B pamKax peainsaunu OI'OC usmennnacs GpopmyaupoBka
BOTIPOCOB: BONPOCHI CTajli HECTAHAAPTHBIMH, 33/Ial0TCS B KOCBEHHOH (OpMe, OTBET Ha BOIPOC TpeOyeT JeTalbHOIO aHaIN3a
3azaun. M 3710 BCE B mepBoii yactu sx3amena, Kotopast penycMaTpuBaeT 00s3aTeNbHEIH ypoBeHs 3Hanuil. Comepkanue 3a1ay
M300MITYeT MaTeMaTHIECKUMH TOHKOCTSIMH, Ha OTPabOTKY KOTOPBIX B 061e06pa3oBaTeIbHOM IPOrpaMMe He OTBOJATCS
AOCTATOYHOE KOJIMYECTBO YaCOB.

OcHoBHbIe LeJH Kypca

o JAUArHOCTHUKA MPOOIEMHBIX 30H;

o 5 QEeKTUBHOE BBICTPAaMBAHNE CHCTEMATHYECKOTO IIOBTOPEHHS;

o TI0MOYb IPHOOPECTH OMBIT PEIEeHHs Pa3HOOOPA3HOTO KJIacca 3a1ay Kypca, B TOM YHCJIe, TpeOYIOUUX MOMCKa MMyTel U
CIIOCOOOB PEILeH s, [PAMOTHOTO U3JI0KEHHUS CBOMX MBIC/ICH B dopmare pabor OI'D;

o ycnemHo npoityu [ A mo marematuke.

3agauu kypca
° TIOBTOPUTE W 3aKPEIUTH 3HAHHUS, YMEHHS M HABBIKH, IIOJy4eHHbIe B 5-8 1 9 Kiaccax;


http://www.fgosreestr.ru

Pa3BUTb CIIOCOOHOCTL CAMOKOHTPOJISI: BpEMEHH, TOUCKA OLIHOOK B TUTAHUPYEMBIX IPOOJIEMHBIX 3aaHUsX;
c(hOpMUPOBATH CIIOKOWHOE, YPaBHOBEIIEHHOE OTHOIICHHE K 3K3aMeHY;

BCCTH INTAHOMEPHYIO IIOATOTOBKY K 3K3aMEHY;
3aKpEIUTh MaTEMAaTHYECKUE 3HaHHUS, KOTOPBIC IPUTOAATCS B OOBIYHOM KU3HU U IIpU MMPOJOJIXKEHU U O6pa3083HI/I}I.

Dopmbt u 6uodvl desmensrnocmu:
IIPAKTUKYM,

OHJIAMH 3aHATHE,

urpa,

Oecena,

MO3TOBOH IITYpM,
KPYTJIBIY CTO,

peleHue 3aaady.



Ilnanupyemble pe3yabTaThl OCBOeHHs Kypca BHEYPOYHOH JesiTeJIbHOCTH

HpOF paMMa Kypca obecrnieyuBaet AOCTHIXEHHUE CIICAYIOIIUX PE3YIbTAaTOB OCBOCHUS O6pa30BaTeHLHOﬁ IIporpaMMsbl OCHOBHOTI'O

obuiero o6pa3oBaHus:
JIM4YHOCTHBIE Pe3y IbTATDI:
o C(hOPMUPOBAHHOCTH OTBETCTBEHHOTO OTHOLIEHHS K YHUCHHIO, TOTOBHOCTb U CIIOCOOHOCTH, 00YHAIOLIHUXCSI K CAMOPA3BUTHIO

M CaMOODOPa30BAHHIO HA OCHOBE MOTHBALIMHU K OOYYEHHUIO U TI03HaHUIO, BBIOOPY JanbHeiiero o6pazosanys Ha Gaze
OPHEHTHUPOBKH B MUpE NPO(pecCcHil ¥ MPOYeCCHOHANTBHEIX IIPEATIOYTEHHIA;

o YMCHHE 5ICHO, TOYHO, TPaAMOTHO M3J1araTh CBOM MBICJIH B YCTHOM U IIACEMEHHOH PEUH, TOHUMATh CMBICIT [IOCTABJIEHHOM
3a/laiv, BRICTpanBaTh apryMEHTALHIO, IPUBOIUTH IPUMEPBI U KOHTPHIPHMEPEL;

o KPUTHYHOCTD MBIIICHHAS], YMEHHE PaciO3HABATh JIOTHYECKH HEKOPPEKTHBIE BHICKA3HIBAHMS, OTIIMYATD TMIIOTE3y OT (haKTa;
° KpeaTUBHOCTD MBIILICHHS, HHUIIMATHBA, HAXOYMBOCT, aKTHBHOCTD [IPH PELICHUH alre0pandeckux 3a/1ay4;

® YMEHHE KOHTPOJMPOBATh NPOLECC U Pe3yIbTaT yuyeOHOM MaTeMaTHYeCKOM AesTeIbHOCTH.

MeranpeamerHble pe3yabTaThi:

e YMEHHE CaMOCTOSITENIBHO ILIaHUPOBATh abTEPHATHBHBIE IyTH JOCTHKEHHS LeJIeH, 0CO3HAHHO BBIOMpaTh Hanboee

3¢ (eKTUBHBIE CIIOCOGHI PeleH s YUeOHBIX U TO3HABATEBHbIX 3a/1ay;

° YMEHHE OCYIICCTBIATE KOHTPOJIb IO Pe3yIbTaTy U 1o Cocoly JeHCTBHS Ha ypOBHE IPOU3BOILHOTO BHUMAHHMS M BHOCUTE
HEOOXOUMBIE KOPPEKTHUBBI;

e YMCHHE aIeKBaTHO OLICHUBATb NPAaBUIIEHOCTh MM OIIMOOYHOCTH BHITIONHEHHUS YUeOHOM 3a1a4u, 68 00BEKTUBHYIO
TPYHOCTb ¥ COOCTBEHHBIE BO3MOXKHOCTH €& PelICHHUSL;

° YMCHHUE yCTaHABINBATD IPUYMHHO-CIIE/ICTBEHHBIE CBA3HM; CTPOMTH JIOTHYECKOE PACCyKIEHHE, YMO3aKIIOYeHHE
(MHZYKTUBHOE, NeYKTHBHOE U 10 aHAJIOTHH) U BBIBO/IBI;

° YMCHHE CO3/1aBath, IPUMEHATH U IPEOOPa30BBIBATE 3HAKOBO- CHMBOJIMYECKHE CPEICTBA, MOJIEH U CXEMBbI IS peleHus

yqe6H1>1x H TIO3HABaTCJIbHBIX 3a/1a4; YMCHHUEC BULOECTH MaTEeMaTUYECKYIO 3a7]a4y B KOHTEKCTE I'IpO6JIGMHOI>i CHUTYAIlUU B IPpYyTrux

AUCLHUIUTMHAX, B OKPY>KaIOLIEH KU3HHU;

o YMEHHE [TOHUMATh H UCTIOJIb30BaTh MaTeMaTHIECKHE CPEICTBA HAMNIAAHOCTH (PUCYHKH, YePTEXH, CXEMbI U Ap.) TS HILTIO-
CTpalUy, UHTEPIIPETALNH, ApTYMEHTALUN;

o YMCHHUEC BbIIBUTaTh TMIIOTE3b] IIPH PELIEHUH YIeOHbBIX 3a1a4 U TOHUMATh HEOOXOMUMOCTD HX IIPOBEPKH;



° YMEHHE IPUMEHATE UHAYKTHBHBIE U Ie[yKTUBHbIE CIIOCOObI PacCy/IeHHUH, BUIETh pa3iidHble CTPATErHH PEIeHHS 3a/(a4;
° MOHMMAHHE CYLIHOCTH alrOPHTMUYECKUX IPEANUCAHMI H yMEHHE NeiCTBOBATD B COOTBETCTRIM C MIPEUIOKEHHBIM aJIro-
PUTMOM.

Ilo3HaBaTeabHbIE Pe3YJabTATHI:

° YMEHHUE paboTaTh C MATEMAaTUYECKUM TEKCTOM (CTpyKTypHUpOBaHue, H3BICYEHHE HEOOXOIUMO UH(OPMAIMH ), TOYHO U
TPaMOTHO BRIpAXXaThb CBOM MBICIIH B YCTHOH M MCHMEHHOI peyH, IPUMEHSIST MATEMAaTHYECKYI0 TEPMUHOJIOTHIO U CHMBOJIHKY,
HCIIOJIb30BATh PA3NIUYHBIC S3bIKM MaTEMATUKH (CIOBECHBIH, CHMBOJIMYECKHH, rpaguyeckuii), 060CHOBBIBATE CYXXICHHUS,
NPOBOJUTH KJIACCU(DUKALINIO, JOKA3bIBATh MATEMATHUYECKHUE YTBEPXKICHHUS,

e BJIaJIeHHe 0a30BBIM NOHSTHHHBIM aIIapaToM: UMeTh TIPE/ICTABIICHUE O YUCIIE, BIIaICHUE CHMBOJILHBIM SI3bIKOM aredpsi,
3HaHHE SIEMEHTAPHBIX (YHKIMOHANBHBIX 3aBUCHMOCTEH, (opMHpOBaHKe NpeCTaBIEHNH O CTATHCTHYECKUX 3aKOHOMEPHOCTSIX
B PEAIbHOM MHPE M O Pa3IUYHbBIX CIIOCO0AX X M3YUCHHS;

o YMEHHE BEITIOJIHATH aNredpanyeckue mpeoOpa3oBaHus PalHOHATBHbIX BBIPAXKEHUH, IPUMEHATD UX JIS PELIEHHS yYeOHBIX
MaTeMaTHIeCKHX 33124 M 3a/1a4, BO3HUKAIOIMX B CMEKHEIX YIeOHbIX peaMeTax;

o YMCHHE I0JIb30BATLC MATEMAaTHYECKMMH (POPMYJIAMH M CAMOCTOSTETbHO COCTABISTE (bopMyIIBI 3aBUCHMOCTEN MeX Ty
BEJIMIMHAMH HA OCHOBE OOOOILEHHMS YaCTHBIX CITy4YaeB U 9KCIEPUMEHTA;

o YMEHHE pelIaTh JIMHeHHbIE YDABHEHHS U HEPABEHCTBA, a TAKKE NIPUBOJIUMBIE K HUM YPaBHEHHs, HEPABEHCTBA, CUCTEMBI,
NPUMEHATD rpadudecKue npeaCTaBICHUS 1JIs PCIICHUS 1 NCCIICIOBAHMS yPAaBHEHHM, HEPABEHCTB, CHCTEM; IPHMEHSITh
HOyHCHHbIC YMEHHUS AT PEILICHUS 3a/1a4 U3 MaTeMATHKH, CMEKHBIX IIPEIMETOB, IPAKTHKH;

® OBJIaJICHUE CHCTEMOH ()yHKIIMOHATBHBIX TIOHSTHH, (pYHKIMOHAIBHBIM SI36IKOM M CHMBOJIMKO, YMEHHUE CTPOUTH rpaduku
(YHKIUH, ONKCHIBATE UX CBOMCTBA, MCIOIB30BATE (yHKIMOHATBHO-TpaduYecKne IPeaCTaBIEH S TS OMUCAHHUS U aHanusza
MaTeMaTHYECKUX 3a/1a4 U pealbHbIX 3aBUCUMOCTEI;

° OBJIa/I€HNC OCHOBHBIMH CIIOCOOAMHU NPEICTABICHUS U aHAJIN3a CTATHCTHUECKIX JIaHHBIX;

o YMEHHE NIPUMCHATD U3YUCHHBIE IIOHATHS, PE3YJIbTATHl U METOIbI TIpH PELICHUH 33124 U3 Pa3IMIHbIX PA3aENoB Kypca, B
TOM 9HCIIC 337134, HE CBOAALIMXCS K HEMOCPEACTBEHHOMY TIPHMEHEHHIO H3BECTHBIX aJIrOPUTMOB.

KoMMyHHKATHBHBIE Pe3YILbTATHI:

o YMeHHe paboTaTh B KOMaH/e, GOPMUPOBaHHE HABHIKOB COTPYIHM4ECTBA U y4€OHOTO B3aUMOZCHCTBHS B yCIIOBHSX
KOMaH/THOW UI'Pbl UM HHOU (hOPMBI B3aMMOJECHUCTBHUS;

s YMCHHE PaCTpenessiTh pOJIM U 3a/jauu B paMKaX 3aHsTHUsl, GOPMUPYSI TAKIKE HABBIKH OpraHU3aTOPCKOIo XapakTepa;




® YMCHHE OLICHUBATh MIPaBUIIBHOCTh COOCTBEHHBIX IIGP’ICTBHIZ, a TaKXXE NEeATECIIbHOCTH APYIuX Y4YaCTHUKOB KOMaH/bI,
® KOPPEKTHO, B paMKax 3aj1a4 KOMMYHMKAaIUU, q)OpMyJ'II/IpOBaTB U OTCTanuBaTh B3IJIAJIbI, APTYMEHTHUPOBATH NOBOJKI,
BBIBOJBI, 4 TAKXXE BBIIBUrATh KOHTPapryMeHTEI, HCOGXOHI/IMHC AJIs1 BBISIBJIEHUS CUTYalluU ycniexa B pCIIeHUU TOW WJIA UHOM

MaTeMaTHYECKOU 3a/1a4H;

® YMEHHUE MMOJIb30BaThCSI MATEMATUYECKUMHU TCPMHHAaMU IJ1s1 peLIECHUS yqe6Ho—no3HaBaTeanbe 3a/1a4, a TAaKXX€ CTPOUTH
COOTBETCTBYIOILIHE PCYCBBIC BBICKA3bIBaHUSI HA MATEMATUYECKOM SI3BIKE AJIs1 BBICTPAUBaHUSI MaTeEMaTUYECKOMU MOICIIH,
b YMETH CTPOUTH MareMaTH4YeCKue MOICIIN C IMMOMOIIIBIO COOTBETCTBYIOLLETO IIporpaMMHOr o O66CHC‘ICHI/IH, CCPBHUCOB

CBOOOJIHOTO OTIAJIEHHOIO JIOCTYIIA;
° YMETb I'PAMOTHO U 4Y€TKO, COIIaCHO NpaBuiam opopmiaerus KMM-a OI'D 3aHOCHTS NOJTyYE€HHBIE PE3YyJIbTAThI - OTBETHI.



Conep:xkanue kypca

«IIpaKkTHKO-0pHEHTHPOBAHHBIE 3aAHHSY Orpabotka 3amau Ne 1-5 KUM OI'D.

TabnuuHoe U rpadmdeckoe NpecTaBIeHHe NAHHBIX, ITAH 1 CXeMa, U3BIICYCHHE Hy)XHOW HHpOopMauy. HI3MEeHUMBOCTE NpH
M3MEpenusX. Peraronue npapuia. 3aKOHOMEPHOCTH B M3MEHYMBBIX BETHUMHAX. BEIMHCICHIS 1 npeoOpa3oBaHUeE BEIUYUH.
HccnenoBanre npocTedmmx MaTeMaTHYeCKHX MOJIEJIEN.

«BblunciieHus 1 npeoGpa3oBanus». Orpab6ortka 3amau Ne 6 KUM OI'D.

CroxeHue U BbYUTaHKE, KOMIIOHEHTHI CIOKCHHUS U BBIYHUTAHNS, CBA3b MEXK/Y HUMHU, HAXOXKAEHUE CYMMBI U Pa3HOCTH,
V3MEHCHHE CyMMBI U Pa3HOCTH IIPH U3MEHEHUH KOMITOHEHTOB CJIOXKEHHS U BBIYMTAHMSL.

YMHOXeHHE U [IelIeHre, KOMIOHEHThI YMHOKEHHS 1 ACJICHHS], CBA3b MEX/y HUMH, YMHOXXEHHUE U CIIOKEHHE B CTOJIOHK, JeJIeHHE
YT'OJIKOM, IIPOBEPKa pE3yIbTaTa C MOMOILBIO IPUKUIKH ¥ 0OPATHOTO eHCTBHS.

HucroBoe BbIpakeHHe U ero 3HaUYeHHe, TOPSAO0K BbITOTHEHHS JeHCTBHIA.

Hoiist, 4acTe, npobHOE Yncno, Apobs. JpobHOE YUCIO KaK pe3ynbTat aeneHus. [IpaBuibHble U HeNpaBUIbHEIE IPOOH,
CMEIIaHHast APOOb (CMELIaHHOE YUCIIO).

3almuch HaTypaIbHOTO YUCIIa B BUJIE JPOOH C 3a1aHHBIM 3HaMEHaTesleM, PeoOpasoBaHke CMEIIAHHOM JPO6H B HEMPABHIIBHYIO
ApoOb U HA0GOPOT.

IIpuBenenue npoGeii k obuIEMy 3HAMEHATENTIO. CpaBHeHre 0OBIKHOBEHHBIX JPOGEii.

Crnoxenue u BolYUTaHHE OOBIKHOBEHHBIX Apodeii. YMHOXeHHe U JelleHre 0ObIKHOBEHHBIX APOGeii.

ApupmMeTHyecKre JeHCTBUS CO CMEIIaHHbIMU JPOOSMH.

AprmeTHdecKHe 1eHCTBUS ¢ IPOGHBIMY YHCIAMH.

Cnocobur payuonanuzayuu evivucienuii u ux NpUMEHeHUe Nnpu 8bINOJIHEHUY OelCHEUIl.

IIpeobpa3zoBanue necsaTHUHBIX 1po6eii B 0GBIKHOBEHHbIE. CpaBHenue fecaTnuHbIX Apobeii. CloXeHre 1 BbIYUTaHHE
ACCATHYHBIX 1pobei. OKpyrieHne NecATHIHEIX IpoGeii. YMHOKEHHe U e/leHre ACCATHYHBIX 1pobel. [Ipeobpazosanue
00biIKHOBeHHbIX Opobeti 6 decamuunbie Opobu. Koneunvie u beckoneunvie oecsamuutvie Opobu.

MHoxecTBO panroHanbHbIX uncen. CpaBHeHHe pallMOHAIbHBIX YMCel. [IeCTBHSA ¢ palMOHAIBHBIMH YicaMu. [Ipedcmasnenue
PAYUOHANbHO20 YUCAA 0ecAMUYHOU OpObbIO.

I[Ipeobpa3oBanre APOOHO-THHEHHBIX BBIPOKEHUU: CIIOKEHUE, YMHOXKEHHE, JeJIeHHE, Aneebpauyeckas opobs. Coxpawerue
aneebpauueckux dpobeil. Ilpusedenue anzebpauueckux dpobeii k 0bwemy snamenamenio. Jleticmeus ¢ ancebpauneckumu
Opobamu: cnodicenue, 8bruumanue, yMHoxceHue, denenue, 8036e0eHUe € CreneHs,



«/eiicTBuTenbHbIe YnCna». OTpaGoTka 3amau Ne 7 KUM O,

N306paxeHne yncen Ha YUCIOBOI (koopauHATHOM) npsiMoii. CpaBHEHHe YKCel. Monyne uncna, reomeTpuueckas
MHTEPIPETALUA MOAYJIsl YMCTIA. JIeHCTBHS C MONOXKHUTENbHBIMY U OTPHLATEbHBIMY YHCIAMH. MHOXECTBO LEJIBIX YHUCEIL.
OCHOBHBIE IOHSATHSI, KOOPOUHAMHbII 7y4, paccmosnue medxcoy moukamu. Koopounamer mouxu.

[lousTre uppanponansHoro uncia. Pacnosnapanue UPPalUOHATBHBIX YHCEIL.

Mhnooicecmeso oeticmeumenvhwix wucen.

«IIpeoGpasoBanue anre6pandyeckux BbIpa:keHui». OtpaboTka 3a1au Ne 8 KUM OI'D

Ilonste MppanroHansHOro yncia. PacnosHapanue MppallnOHAIBHBIX YKcel. [Ipumeprr nokasatenscTs B anredpe. Jeiicmeus ¢
UPpayUOHANbHBIMU YUCTIAMU. YMHOJICEHUE, OeleHue, 8036C0eHUe 8 CINEeNeHb.

Mnooicecmeo deiicmeumenvroix uucen.

«YpasHnenus ». Otpa6orka 3agau Ne 9 KM OI'D.

Hucnosoe paBeHcTBO. CBOMCTBA YHCIIOBBIX paBeHCTB. PaBeHCTBO ¢ nepeMeHHOI.

IloHsATHE ypaBHEHHs U KOPHS ypaBHEHHUS. IIpeocmasnenue o pasnocunonocmu ypasnenuii. Oénacme onpeoeneHus ypasHeHus.
(obaracme donycmumeix 3nauenui NEepPEeMEHHOl).

Pelenyie nuHelHbIX ypaBHeHU. JTuneiinoe Ypaenenue ¢ napamempom. Konuuwecmeo kopueii nuneiinozo ypaenenus. Pewenue
NUHEUHBIX YPAGHEHULL C NapamMempom.

KBanparubie ypaBuenus. Henonuble kBagparHbie ypaBHeHHUs. JIICKPUMUHAHT KBaJpaTHOTO ypaBHeHus. MopMyia KOpHeit
KBaJpaTHOro ypaBHeHus. Teopema Buema. Teopema, obpamuas meopeme Buema. Pelllenye KBaipaTHbIX ypaBHEHHIA:
HCII0JIb30BaHUE (pOPMYIIbI TS HAXOXKIEHHUs! KOPHEH, epaghuueckuii memoo Pewenus, pasnodxtceHue Ha MHodCumenu, noobop
KOpHell ¢ ucnonssoeanuem meopemor Buema. Konuvecmeo KOpHeU K6aOpamHo20 YPAGHEHUS € 3ABUCUMOCTIU OM €20
Quckpumunanma. Buxeadpammuwvie ypasnenus. Ypasnenus, ceooumvie k nunetinoim u keadpammuoim. Keadpamuvie ypasnenus c
napamempom.

Pelienne npocreiiumx ApoGHO-THHEHHBIX YPaBHEHUHA.

«BeposiTHocTh coGbITHI» OTpaboTka 3amau Ne 10 KUM OID.

Cry4aiinble ONBITHI (IKCTIEPUMEHTbI), JJIEMEHTapHbIE CIy4aiHble COOBITUS (UCXO/bI). BeposiTHOCTH 51eMeHTapHBIX COBBITHIA.
CobbiTHs B clTyuaiiHBIX SKCIEPHMEHTaX U OmaronpusTCTByrOmMe SeMeHTapHbIe COOBITHS. BeposiTHOCTH CIIy4alHbIX COOBITHI.
OIIBITBL ¢ PaBHOBO3MOXHbBIMH 3JIeMEHTAPHBIME COOBITHAME. Kilaccuueckue BEPOSTHOCTHBIE OIBITHI C HCIOJIB30BAHUEM MOHET,
KyOHKOB.

«@yuxkunu u rpadpukm». Otpaborka 3amaa Ne 11 KM O,



DopMUpOBaHHUe IIPe/ICTABIEHHE! O MeTAIPEAMETHOM TTOHATHH «KxoopauHaTh. CocoObl 3a1aHNsT (YHKINIA: aHATUTHIECKHUI,
rpaduyeckuii, TabmuyHbi. Ipaduk GyHKuMY. IIprmeps! GyHKIHI, HOTyYaeMBIX B MPOLECCE HCCIIE[0BAHMUS Pa3TUYHBIX
PeajlbHBIX TIPOLIECCOB 1 pellleHus 3a1a4. 3HaueHue GyHKIHH B Touke. CBOMCTBA (yHKIHIA: 061acTh OIIPENIENICHUS], MHOXKECTBO
3HA4YEHUH, HyJIH, TPOMEXXYTKH 3HAKOMIOCTOSHCTBA, 4emHOCmb/HeuemHoCmy, TIPOMEXYTKH BO3PACTAHHUS U YObIBaHMS,
HauboJIblIEe U HaUMEHbLIee 3HaueHns. ViccenoBanne (yHKIMH 1O ee rpaduKy.

«IlocienoBareIbHOCTH H NpOrpeccHn» OrpaboTka 3agau Ne 14 KUM OI'D.

Hucnosas mocnenosarenbHOCTS. [TpHMeEpBI YHCIOBBIX TIOC/IEIOBATENLHOCTEA. beckone4Hble nocienoBaTeabHOCTH.
ApudmeTnyeckas MporpeccHs u ee CBOICTRA. I'eomerpuyeckas nporpeccus. @opmyna obwezo unena u cymmol n NepebIX UIeHO8
apugpmemuyeckoil u 2eomempuyeckoi npozpeccuil

«IIpakTuueckune pacuersi no popmyaam» Ortpabotka 3amau Ne 12 KUM OI'D

Bripaskenue ¢ nepemeHHoM. 3nauenue Boipaxenus. [10CTaHOBKA BBIPaXXEHUI BMECTO NIepEMEHHBIX.

CreneHs ¢ HaTypalbHBIM TTOKa3aTeNeM | ee CBOMCTBA. IIpeoGpasoBaHus BEIpaXKeHHH, COAEPHKAILMX CTEMEHH C HaTypaJbHbIM
[IOKa3aTejeM.

Onxounen, MEOrO4IeH. JIleHCTBUS C OHOUIEHAMH H MHOTOWICHAMHU (ciioxeHue, BRIYMTAHHE, YMHOXKeHHUE). DopMyITb!
COKpPAIlEHHOTO YMHOXEHHUS.

«HepaBencTBa H cHCTeMBbI HEpaBEHCTBY. Orpabortka 3amau Ne 13 KM OI'D.

Pelienrie HepaBeHCTB ¢ ofHOI NIEPEMEHHOM: IMHEHHBIX, kéaopamuvix. CUCTEMBI HEPABEHCTB C OQHOM nepeMeHHoM. Pemenue
CHCTEM HCPAaBCHCTB C OJIHOH NMEepeMEeHHOM: TMHEHHBIX, keadpammuvix. V306paskenne PCIIECHHUS] CHCTEMBI HEPABEHCTB HA YUCIIOBO
NpSMOH. 3aNKCh PEIICHHS] CUCTEMBI HEPABEHCTB.

«I'eomerpuyeckne purypor. Yriabi». OrpaGorka 3amay Ne 15 KUM OID.

Bemunna yrma. I'pagychas mepa yria. CoiicTa PaBHOOEPEHHOTrO TPeyronbHMKA. BHEIHUI Yyron TpeyronbHuKa. Cymma
YIIIOB TPEYTOJIbHUKA.

«I'eomerpuueckne purypst. JJnunb». OtpaboTka 3amau Ne 16 KUM O

I'eomeTpudeckas durypa. BHyTpenHss, BHelmHss o6nactu (urypsl, rpanuia. JIMHUU 1 061aCTH HA TIOCKOCTH. Beimyknas u
HeBbINYKNas ¢purypsl. [Tnockas u Hemockas Gurypsr. [IoHsTHE BeTHYHHEL Hmnua. Wsmepenue anunbl. Enuaunm nsmepenus
JUTUHBI

Beinienenue coiicT 06bekT0B. DopMUpoBaHUe MPE/ICTABICHAH O METaNPeAMETHOM MOHATHH «burypa». Touka, OTpe3ok,
TpsAMasl, -y, JOMaHasl, IIIOCKOCTb, yIoJl, OBUCCEKTPHCa yIia U ee CBONCTBA, BUbI yIJIOB, MHOTOYTOJIbHHKH, OKPY>KHOCTB U KpPYT.
OceBasi cumMmeTpus reoMeTpuyecKux Guryp. LlenTpanbHas cuMMeTpHsI reoMeTpUIecKux GUTyp.



«IL1omans MHoroyrossHuka». Otpa6oTka 3anay Ne 17 KUM O™

ILnowanu. ®opMysl IIOmanU TPeyroIbHUKA, TlapajinesiorpaMMa U €ro 4acTHeIX BUZOB, Tpanenuy, popMyia ['epona, popmyia
[UIOIIANK BBITYKJIOrO YeTHIPEXYTOJIbHAKA, (POPMyYIIbI JTHHBI OKPY>KHOCTH U TLIOMIAH Kpyra

«M3mepenus u Beruncaenus». Orpaborka 3agay Ne 18 KVIM OI™D.

ITInomanu. ®opmyIsI IIIOAAH TPEYTOIbHHIKA, TapaJiiesjorpaMMa ¥ €ro 4aCTHBIX BUJIOB, TpaneluH, GopMyJia MIOMa K
BBIITYKIIOr0 YETBIPEXYTOJIbHUKA, (POPMyYIIBI JUTHHBI OKPY)XHOCTH ¥ TIIOIany Kpyra. [Liomais IPaBUJILHOIO MHOTOYTOJIbHUKA.
Teopema ITudaropa. TpuroHoMeTpHuecKHe COOTHOLIEHHS B IpsIMOYTOJIEHOM TpeyroibHuKe. Tpuronomerpuueckue GpyHKIUNA
yria.

«Teopernueckne acnextb». OTpaboTka 3anay Ne 19 KM OID.

TeopeTuyeckue acneKTsI, TeOPeMbI, AKCHOMbI, OIIPe/IE/EHHYS, bopMybL.



TemaTnyeckoe (kaneHIapHO-TeMaTHYeCKOE) IIAHNPOBAHHE

Ne Tema 3ansiTHs OcHoBHbIE BHABI 1€ATEILHOCTH YYaLIHXCS Kou-Bo yacos
n/n (Ne 3apanusa B KUM)
1 Boruncnenus u BEINONHSIOT apudMeTHIecKUe NeHCTBHS C paLMOHATEHBIMHU 2
npeobpasoBanus (6 3aKaHKe | YHCTAMH, BEIYUCIISIOT 3HAYSHHS YHCIIOBBIX BBIP2XECHUI, IEPEXOASIT
KVM) OT OZIHO¥M (POPMBI 3aITUCH YHCIIA K APYroi
2 HeiicTBurenbHble urcna (7) M300paxatoT 4uciia TouKaMu Ha KOOpAMHATHO!M MPSIMOii, 2
CPaBHHUBAIOT AE€UCTBUTEIILHBIE YKCJIA, BBIIOIHAIOT BEIUUCICHHUS U
Npeo0pa3oBaHus, BBIIOJIHSIOT IPUKMAKY Pe3yJIbTaTa BEIYUCICHHUH.
3 IIpeobpa3zoBanus BBIMOJIHAIOT BEIYKCIEHNUS U IPe06Pa3oBaHus apH(pMETHIECKIX 2
anreOpanvecKux BHIPAKEHUI | BRIpOXKEHHIHA, IPUMEHSIOT CBOHCTBA apu(METUIECKUX KBaJIPaTHBIX
(8) KOpHEeH Jyis npeoOpa3oBaHusl BEIPaKEHMIA
- VYpaBHenusi u (9) Pewaror nuueiinble u KBajpaTHble ypaBHEHHUS C OHON IIEPEMEHHO, 2
HEPAaBEHCTBA C OJTHOM NEPEMEHHON M MX CUCTEMBI
5 ®Oynkuuu 1 rpaduxum (11) CrposT ¥ 4uTaIOT rpad)MKK pasnMUHbI QYHKIHH, YATAIOT rpaduxu 2
(YHKUHH, ONUCHIBAIOT ¢ TIOMOLIBIO GYHKIHI pasiuuHbIe
3aBUCHMOCTH MEXy BEJTMYUHAMHU, HHTEPIPETHPYIOT rpaduKH
3aBUCUMOCTEH
6 Yucnoeie U GyKBEeHHbIE BEINONHSIOT Tpeobpa3oBaHus anreGpanyeckKiX BEIPAKEHHMIA, 2
BeIpakeHUs (13) HaXOJAT 3HAYeHUs1 OyKBEHHBIX BHIPAKEHHH, OCYLIECTBIISIS
HEO0XONUMBIE MOACTaAHOBKH
7 IIpakTHueckue pacueTs! 1o OcyliecTBs0T pacyeTsl 10 GOpMyIaM, BEIPRXKAIOT 3aBUCHMOCTH 2
¢dopmynam (14) MEX/y BEIMIMHAMY, BHIYUCIIAIOT 3HAUEHHS] YUCIIOBBIX BBIPAKEHHH
8 IIpakTUKO-OpHEeHTHPOBaHHbIE | BBIMOIHSIOT BHIYMCICHHS 1 npeoOpa3oBaHusl, OCYLIECTBIISIOT 2
3ananus (1-5) NPaKTHYECKUE PACUYEThI, CTPOSIT U UCCIESIYIOT MaTeMaTHYECKUE
MOJIENIH, UCIIOJIB3YIOT IIPHOOPETEHHbIE 3HAHUS U YMEHHS B
NPaKTHYECKOHU JeSITeNhbHOCTH
9 ["eomeTpuueckue Gurypsi. BeinosHsier neficTBys ¢ reomeTpudeckuME (Urypam, pelarT 2




Yrasl (16)

TUIAHUMETPUYCCKHUE 3a1a491 Ha HAXOXKICHHE T€OMETPHYECKUX
BEJIMYUH (YTJIOB)

10 ['eomeTpryeckue Gurypsi. Pacriosnaror reomeTpudeckie GpUrypsl Ha MIOCKOCTH, Pa3IAYai0T 2
Jnet (17) HX B3aMMHOE IOJIOXKEHHE, M300paXaroT TeOMeTpHIECKHe (PUryphl,
PEIIAIOT MIIAHUMETPUYECKHE 3a/Ia41 HA HAXOXKEHUE
T€OMETPUYECKHX BENUYUH (IJIHH, YIJIOB)
11 [1nomans MHOTOyroNEHMKA Pacrosnaror reomeTpuueckue GUrypsl Ha IIIOCKOCTH, PELIAIOT 2
(18) TUIAHUMETPUYECKUE 33/1a41 Ha HAXO0X/ICHUE T€OMETPHYECKHX
BENIMYMH (IUIOLIa/IeH ), OCYIIECTBISIOT pacueThl Mo GopMyIam
12 M3mepeHus v BIYUCIEHUS OnpeznensioT KOOPAMHATBI TOYKH IUIOCKOCTH, IPOBOJIAT OIEPaLiH 2
(19) HaJl BEKTOPaMH, BBIYUCISIIOT JJHMHY U KOOPJWHATHI BEKTOPA, YOIl
MEXy BEKTOpaMH, CUHYC, KOCHHYC U TAHI'€HC yIiia
13 Teopernyeckue acniextst (19) | [TpoBomsT qOKa3aTeNbHbIE pacCyXaeHus, OLUEHUBAIOT JIOTUYECKYIO 2
[IPaBUJIBHOCTE PAaCcCyXKACHU, Paclio3HAIOT OLIUOOYHbIE
3aKIIOYCHUS
14 HepaBeHcTBa u cuctemsl Peniaror ypaBHeHusI, HepaBEHCTBA U HX CUCTEMBI, Z
HepaBeHCTB (13)
15 BeposiTHOCTB co6bITHIA (10) HaxoznsitT BepoSTHOCTb CiTy4aifHbIX COOBITHI B TPOCTEHIIIHX 2
pacyerax
16 IlocnenoBarenbHOCTH U Pacnosnarot aprmernyeckre u reoMmeTpHYECKIe IPOrPECCHH, 2
nporpeccuu (14) PEIIAOT 33712491 C IPUMEHEHHEM (POPMYJIBI OOLIETO YIEeHa U CyMMBI
HECKOJIbKHMX YJIEHOB MPOTPECCHH
17 Pa6ora ¢ KUM (wacts 1) 2
34

Hroro




TpeGosanus k ypoBHIO ycBoeHHS y4eGHOTO Marepua.Ja.

e OBJIaZICHHE MaTCMaTHIECKUMH 3HAHUAMH H YMEHUSIMH, HEOOXOIUMBIMH IS HTOIOBOIA artecrauuu B popme OI'D;

€ Pa3BUTHE JIOTUYECKOT'O MBILIJICHHUS, MATEMATUYECKOTO MBIIIUICHUS VHTYHIIHH, HEOOXOIMMBIX IJISI TIPOJOIKEHUS
obpa3oBaHHs;

e (opMHpOBaHUE HABBIKOB CaM000pa30BaHUsI, KPUTHIECKOTO MBIIILTIEHHS, CaMOOpraHW3alut ¥ CAMOKOHTPOJIS, yMEHHUS

HaXOZUTb, POPMYIUPOBATH K PELIATh IPOBIEMBL.
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