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[TOACHUTEJIbBHASA 3AIINCKA

Pabouas nmporpamma o MareMaTuke JJisi 00y4aronuxcs ¢ 3aJIep>KKon
ncuxudeckoro paspurtus (najgee — 3[1P) Ha ypoBHE 0CHOBHOTO 00111€TO
oOpa3oBaHus MOJITOTOBIIEHA Ha 0CHOBE DeiepaabHOro roCy1apCTBEHHOTO
00pa30BaTeIbHOIO CTaHJapTa OCHOBHOTO o011ero oopazoBanus (I1pukas
Munnpocsenienust Poccun ot 31.05.2021 1. Ne 287, 3apeructpupoBan
MunucrepctBom roctunnu Poccuiickont @enepamuum 05.07.2021 r., per.
Homep 64101) (manee — ®I'OC OOO0), aganTUPOBAaHHON OCHOBHOM
o0Opa3oBaTeIbHON MTPOTrPAaMMBbI OCHOBHOTO OOIIIETO 00pa30BaHuUs 00yUJaOIIUXCS C
3anepkko euxuaeckoro paszsutus (nanee — [TAOOIT OOO 3I1P), paboueit
IIPOrpaMMbl OCHOBHOTO OOIIIETO 00pa3oBaHus 1O MpeaMeTy «MartemaTrukay,
POrpaMMbl BOCIIUTAHUS, C YIETOM PACTIPECICHHBIX O KJIaccaM MpOBEPsSEMbIX
TpeOOBaHMI K pe3yJibTaTaM OCBOEHUSI AJJaTUPOBAHHON OCHOBHOM
o0Opa3oBaTeIbHON MTPOrpaMMbl OCHOBHOTO OOIIET0 00pa3oBaHusi 00yUYaOIIUXCS C
3aJIepKKOM TICUXUYECKOTo pa3Butus. B paboueit mporpaMme yuTeHbI UJIEH U
nonioxkeHus KoHnenuu pa3Butusi MareMaTH4eckoro oopasoBanus B Poccutickoit
denepaunu.

OO0was xapakTepucTUKa y4eOHOro npeamera «MaremaTtuka»
VYuebusbiit mpeameT «MaTeMaTuka» BXOJUT B IPEAMETHYIO 00J1aCTh
«Maremaruka u nHpopmaTrkay. OH cmocoOCTBYET Pa3BUTHIO BEIYHCIUTEIBLHOM

KYJBTYPBI U JJIOTUYECKOTO MBIIUICHHSI, (POPMUPOBAHUIO YMEHHMSI MIOJIB30BATHCS
aJIrOpUTMaMH, a TaKKe IPUOOPETEHHUIO TPAKTUUECKUX HABBIKOB, HEOOXOANMBIX B
MOBCEIHEBHOM sku3HU oOydaromuxcs ¢ 3I1P. YueOHbIit mpeameT pa3BuBaet
MBIIUIEHUE, TPOCTPAHCTBEHHOE BOOOpaxeHue, GyHKIIMOHAIbHYIO IPaMOTHOCTD,
yYMEHUS BOCIIPUHUMATh U KPUTHUYECKU aHATU3UPOBATh HH(OPMAITHUIO,
MPENICTABICHHYIO B Pa3IUYHBIX hopMax.

OOyueHue mMareMaTHKe Ta€T BO3MOKHOCTh Pa3BUBaTh Y O0Y4aIOIINUXCS C
3IIP TouHyt0, pallMOHAJIBHYIO U HH()OPMATUBHYIO pedb, yMEHHUE OTOMPATh
Haubosee NoaXOASIINE A3bIKOBbIE, CAMBOIMUYECKHE, IpaduuecKkrue cpesicTBa s
BBIPAXKEHUS CYKJICHUIN U HAIVISITHOTO UX MPE/ICTABICHUSI.

Heo0xoarMbIM KOMIOHEHTOM OOIIEN KYJIbTypbl B COBPEMEHHOM TOJIKOBAaHUHU
ABJII€TCS 00IIee 3HAKOMCTBO C METOJaMU TIO3HAHUS AEHCTBUTENBHOCTH,
MIPEACTABIEHUE O MIPEAMETE U METOIAX MAaTEMATHUKH, UX OTJIIMYUM OT METOZOB
JPYTUX €CTECTBEHHBIX U TYMAaHUTAPHBIX HAyK, 00 0COOEHHOCTSIX MPUMEHEHUS
MaTeMaTHKU JJI PEIICHUs HAy4YHbIX U MPUKIIAIHBIX 3a1a4. TakuM o0pazoM,
MaTeMaTH4eCcKoe 00pa30BaHKe BHOCUT CBOM BKJIaJ B (popMUpoBaHUE 00IICH
KYJIBTYpbI YEJIOBEKA.

N3yueHne MaTeMaTHKU TaKke CIIOCOOCTBYET ICTETUYECKOMY BOCIIUTAHUIO
YEJI0BEKa, IOHMMAaHUIO KPacoThl M U3SALIECTBA MAaTEMAaTHUECKUX PACCyKICHUMH,
BOCHPUATUIO TEOMETPUUECKHUX (OPM, YCBOECHHUIO UI€U CUMMETPHH.



[Iporpamma oTpaxaeT cogepkaHue o0yueHus mpeamery «MaremaTukay ¢
y4eTOM 0COOBIX 00pa3oBaTeNbHbIX MOTpeOHocTel oOyvatonuxcs ¢ 3I1P.
OBnazeHue yuyeOHbIM MpeaMeToM «MaTeMaTrkay MpeACTaBiIsieT OMPEAeICHHYIO
CIOKHOCTD Jiy1s1 ydammuxcs ¢ 3[1P. ¥V obyuaromuxcs ¢ 3[1P Hanbosiee BbIpakeHbI
OTCTaBaHUS B Pa3BUTUU CIOBECHO-JIOTUYECKUX (DOPM MBILIICHUS, TOITOMY
aOCTpaKTHBIC U OTBJICUECHHBIE KATETOPUU UM TPYJIHOAOCTYIHBI. B Toke Bpems npu
CHeluaiIbHOM 00yYeHUU 00YYArOIINECS MOTYT BBIMOJIHATH 33/IaHUS 110 AJITOPUTMY .
OHUM BOCIPUMMYHBBI K IOMOIIA, MOTYT BBIITOJIHUTH IEPEHOC HA AHAIIOTMYHOE
3aJJaHue YCBOCHHOTO criocoba pemieHus. CHUKEHHE Pa3BUTHS MBICITUTEIIBHBIX
Omepaui U 3aMEeJIEHHOE CTAaHOBJIEHUE JIOTUYECKUX NEUCTBUN MPUBOIAT K
HEJIOCTATOYHOM OCMBICIIEHHOCTH COBEPIIIAEMbIX YU€OHBIX ACHCTBUM. Y
00yJarouxcs 3aTpy/IHEHbI CYETHBIC BBIYMCIICHUS, IPOU3BOAUMEIE B yMe. B
MACbMEHHBIX BBIUMCICHUSX OHH MOTYT MPOIMYCKaTh OJAWH U3 MPOMEKYTOUHBIX
maroB. [Ipu paboTe ¢ YUCIOBBIMU BHIPAKCHUSIMU, BEIUUCIICHUEM WX 3HAUCHUS
MOTYT HE YAEP>KUBATh MPABUIBHBIN NOPsIOK AeiicTBuil. [Ipu ynpoiienunu,
npeoOpa3oBaHuu BelpaxeHui ydaiuecs ¢ 3[1P He MOryT caMoCTOsITENbHO
IPUHATH PELICHUE O MOCIEA0BATEIILHOCTH BBIIIOJHEHUS AeiCTBUNH. KOHKpETHOCTh
MBIIUIEHUSI OCJIOKHSIET YCBOCHUS HaBbIKa PEIICHUSI YPABHEHU, HEPABEHCTB,
CUCTEMBbI ypaBHEHHI. VIM ManogocTynHo coBepliieHne 00paTUMbIX ONepaluii.

Huskuil ypoBeHb pa3BUTHS JOTUUECKUX OIEpalNil, HEI0CTaTOYHAS
0000IIEHHOCTh MBIIIJIEHUS 3aTPYAHSIOT U3ydeHHE TeMbl «DyHKIMN»: IpU
ONpeaeIeHUH (PYHKIMOHAIBHON 3aBUCUMOCTH, IPU ONMCAHUU rpaduyecKon
CUTYaLIMH, UCTIONb3Ys TEOMETPUUECKUH, allreOpandecKuil, PyHKIIMOHAIbHBIN
a3bIku. Hepenko ydaiuecs He BUIAT Pa3HULIBI MEXTy 00JaCThIO ONPEIeIeHUs
(GyHKUIHMU U 00JIaCThIO 3HAUEHUM.

Pelenue 3a1au conpsikeHo ¢ TPYAHOCTAMU 0(OPMIIEHUS KPAaTKOM 3aIucCH,
IIPOBEJICHUSI AHAJIN3A YCIIOBUS 3aJ1a4M, BBIJICICHUS CYILIECTBEHHOTO.
Oo6yuaroruecs ¢ 3I1P 3aTpyaHsatoTCS cAenaTh yMO3aKJIFOUEHHE OT 00IIEro K
YaCTHOMY, HEPEJIKO BBIOMPAIOT HEpPAIIMOHATIbHbBIE CIIOCOOBI pEIIeHMsI, UHOTa
OTPaHUYMBAIOTCS] MAHUITYJISIUSMU C YUCIaMU.

[Ipu n3ydyennn reomeTpruueckoro Mmarepuaia odydarommuecs ¢ 3[1P
CTAJIKUBAIOTCS C TPYJHOCTBIO I€NIaTh JIOTUYECKHUE BBIBOABI, CTPOUTH
NIOCJIEIOBATENbHBIE PacCyKAeHUs. HermpouHble 3HaHUsI OCHOBHBIX TEOPEM
reOMETPUHU IPUBOJIUT K OITMOKAM B PEIIEHUH T€OMETPUYECKHX 3a]1ay.
OOyyaroiuecs MOTyT OJAMEHUTH (POPMYITY, HEIPaBUIBHO MPUMEHUTH TeopeMy. K
CEpbE3HBIM OLIMOKaM B PEIICHUH 334 MPUBOAAT HEJOCTATOUHO PA3BUTHIE
MPOCTPAHCTBEHHBIE MpecTaBIeHUs. VM CI0KHO BBIMOJIHUTH YEPTEXK K YCIOBUIO,
B MTUCbMEHHBIX pab0TaX OHU HE MOTYT MTPUBECTU OOBICHEHHE K YEPTEKY.

To4YHOCTH 3aITIOMUHAHUS U BOCIIPOU3BEACHUS yUeOHOr0 MaTepuana
CHIDKEHBI 110 MPUYHHE C1a00CTH MHECTUYECKOM e TEIbHOCTH, CyKEeHUs 00beMa
namsaTi. OOyuatonumcs ¢ 3I1P TpeGyercs Gospliie BpeMeHU Ha 3aKperyieHUe
Marepuala, akTyalli3alys 3HaHU M0 OMope NP BOCHPOU3BEICHUU.



J1s ipeoosieHust TPYAHOCTEN B H3yYeHUU Y4eOHOro mpeamMera

«MaremaTiKa» He0OXo1MMa aanTtanus oobemMa U Xxapakrepa yueOHOro
MaTepHuaia K I0o3HaBaTeIbHbIM BO3MOKHOCTAM ydamuxcs ¢ 3[IP. Cnenyer
yueOHbII MaTepuaj NPENOJHOCUTh HEOOIbIINMU NOPLUSAMH, YCIOKHSISA €T0
IOCTEINIEHHO, N3bICKMBATh CIIOCOOBI a/laliTallui TPYIHBIX 3aJJaHUM, HEKOTOpBIE
TEMBI 1aBaTh KaK O3HAKOMUTEIBHBIC; HCKIIFOYATh OTACIIbHBIC TPYAHBIC
JI0KA3aTeJIbCTBA; TEOPETUUECKUI MAaTEPUATI PEKOMEHAYETCS U3y4daTh B IIPOLIECCE
MPaKTUYECKOM AESITENIbHOCTU MO pelIeHUIO 3a/1a4. OpraHn4eckoe eMHCTBO
IIPAKTUYECKON M YMCTBEHHOM ESATENBHOCTH YUAIUXCA HA YPOKAaX MaTeMaTUKH
CIIOCOOCTBYIOT IPOYHOMY U CO3HATEIBHOMY YCBOCHHIO Oa3MCHBIX
MAaTeMaTUYECKUX 3HAHUW U YMECHUM.

Hesan u 3axa4yu n3yvennsi yueOHoro npeamera «MaremaTuka
[IpuopureTHbIMU yenamu 00ydeHUsS MaTeMaThKe B 5—9 Kilaccax sIBJISIIOTCS:
dbopMUpOBaHUE IIEHTPATILHBIX MAaTEMAaTUYECKUX MOHITUH (YUCIIO, BETUYUHA,
reoMeTpudeckas purypa, nepeMeHHas, BEpOSITHOCTb, (PyHKIIHS),
00ecCreynBaloIUX MPEEMCTBEHHOCTh U MEPCIEKTUBHOCTh MAaTEMAaTHUECKOTO
obOpazoBanus ooyuatomuxcs ¢ 3I1P;

noaseneHue odyyaromuxcs ¢ 3[1P Ha mocTynmHOM AJi1 HUX YPOBHE K
OCO3HAHMIO B3aUMOCBSI3M MaTEMATUKH U OKPYKAIOIIET0 MUpa, IOHUMaHUe
MaTEeMaTUKHU KaK 4acTH OOIlel KyIbTyphl UEJIOBEUECTBA;

Pa3BUTHE UHTEIJIEKTYaIbHBIX U TBOPUECKUX CIIOCOOHOCTEH 00yJaronuxcs ¢
3I1P, mo3HaBaTeIbHOM AKTUBHOCTH, UCCIEA0BATEIbCKUX YMEHH,
KPUTHUYHOCTH MBIILJICHUS, THTEPECA K U3YYCHUIO MAaTEMaTHKU;
dbopmupoBanue GyHKIIMOHAITBHOW MAaTEMATHUYECKONW TPaMOTHOCTH: YMEHUS
pacrio3HaBaTh MPOSIBICHUSI MATEMATUUECKUX TTOHSATUM, OOBEKTOB U
3aKOHOMEPHOCTEN B peabHbIX JKU3HEHHBIX CUTYAIUSAX U MIPU U3YUEHUU
JIPYTUX y4eOHBIX MPEIMETOB, MPOSBICHUS 3aBUCUMOCTEH U
3aKOHOMEPHOCTEN, (HOPMYIIUPOBATh UX HA SI3bIKE MATEMATHKHU U CO3/1aBaTh
MaTeMaTU4YECKUEe MOJICIIN, IPUMEHSATh OCBOCHHBIM MareMaTH4eCKHil anmnapar
JUISL PEIICHUS] TPAKTUKO-OPUEHTUPOBAHHBIX 3aJ1a4, UHTEPIPETUPOBAThH U
OIICHUBATH MOJTYYECHHBIC PE3YIIbTATHI.

JlocTrkeHne 3TUX Lesel 00ecredrBaeTCsl pelIeHUeM CIIEeYIOIINX 3a0ay.
dbopmupoBars y odydaromuxcs ¢ 3[1P HaBbIkM ydyeOHO-TI03HABATEILHON
NeSTeTLHOCTH: TUTAHUPOBAaHUE PAOOTHI, TOWCK PAIIMOHAIILHBIX MTyTEH ee
BBITTOJTHEHU S, OCYIIECTBICHHS] CAMOKOHTPOJIS;

CIOCOOCTBOBATh UHTEIIEKTYaIbHOMY Pa3BUTHIO, (DOPMUPOBATH Ka4eCTBa,
HEO0OXOIMMBIE YEJIOBEKY JJIS MOJTHOIICHHOH KU3HU B COBPEMEHHOM
00111eCTBEe, CBOMCTBEHHBIE MAaTEMaTHYECKOMN AEATEILHOCTH: SICHOCTU U
TOYHOCTH MBICIIU, UHTYUIIUU, IPOCTPAHCTBEHHBIX MPEICTABICHUH,
CIOCOOHOCTH K MPEOIOJICHUIO TPYIHOCTEH;



* (GopMHUPOBATH KIHOUYEBHIE KOMIIETEHIIMN YUAIIUXCS B pAMKax MPeIMeTHON
obmactu «Maremaruka u HHPOPMATHUKay;

" pa3BUBATH MOHATUHHOE MBIIUICHUS oOyyatomuxcs ¢ 3I1P;

" OCYUIECTBISATh KOPPEKIIMIO O3HABATEIBHBIX MPOLECCOB 00YUaIOIINXCS €
311P, HeoOXOAMMBIX /I OCBOEHUS TPOTPaMMHOTO MaTepuaa no yueoHomy
IpeIMETY;

" [peaycMaTpuBaTh BO3MOXKHOCTh KOMIIEHCAIMU 00pa30BaTENbHBIX
ne(UIUTOB B OCBOCHUH MPEIIECTBYIONIETO MPOrPaMMHOTO MaTepHalia y
oOyyaroruxcs ¢ 3I1P 1 HemoCcTaTKOB B MIX MareMaTHUYE€CKOM Pa3BUTHU;

* copMHUpPOBaATh YCTONYMBBIA HHTEPEC YUAIIUXCS K IPEAMETY;

" BBIABJIATH M pa3BUBATh MAaTeMaTUUECKUE U TBOPUECKUE CITIOCOOHOCTH.
OcHOBHBIE JIMHUU COJIEP KaHUs Kypca MaTeMaTHKu B 59 kitaccax: «Hucna u

BBIUUCIICHUS», «ANTe0pa» («Anredpandeckue BIpaXeHUsD», « YpaBHEHUS U
HEepaBeHCTBay), «DyHkuum», «l'eometpus» («l'eomerpruyeckue GUrypsl u ux
CBOMCTBay, «/3MepeHne reoMeTpuyecKux BEIMIUHY), «BepoaTHOCTD U
CTaTUCTHKa». JlaHHbIE TMHUN Pa3BUBAIOTCS NMapaJUIEIbHO, KAKas B COOTBETCTBUU
C COOCTBEHHOM JIOTMKOW, OTHAKO HE HE3aBUCUMO OJTHA OT JPYIrOi, a B TECHOM
KOHTaKTe M B3auMozaeicTBuu. Kpome 3toro, ux oObeIUHSET JJOTUYECKast
COCTABJISIONIAs, TPAAULMOHHO MPUCYIAas MATEMAaTUKE U IPOHU3BIBAIOIIAS BCE
MaTeMaTH4eCKue Kypcehl U cofeprkarenbHble TMHUU. CHOopMyITHUpOBaHHOE B
®denepaabHOM rOCyJapCTBEHHOM 00pa30BaTEIbHOM CTaHAAPTE OCHOBHOIO OOILErO
o0Opa3oBaHus TpeOOBaHUE «yMETh ONIEPUPOBATH MOHATUSAMU: ONIPEIETICHHE,
aKcuoma, Teopema, J0Ka3areabCTBO; YMEHHE PACIIO3HABATh UCTUHHBIE U JIOKHBIE
BBICKa3bIBAHMSI, IPUBOIUTH MPUMEPHI U KOHTPIIPUMEPHI, CTPOUTH BHICKA3bIBAHUS U
OTPHIIAHMSI BHICKA3bIBAHUI» OTHOCUTCS KO BCEM Kypcam, a JOpMUPOBaHUE
JIOTHYECKUX YMEHUN pacrpeensieTcsi o BCeM rojiaM o0y4yeHHs Ha ypOBHE
OCHOBHOTO 0011IeT0 0Opa30BaHMS.

Conepxanue o0pa3oBaHus, COOTBETCTBYIOIIEE TPEIMETHBIM Pe3ylbTaTaM
ocBoeHUs Pabouelt mporpaMmbl, pacpeAeI€HHbIM 0 roJjaM 00y4eHHs,
CTPYKTYpPUPOBAHO TAKUM 00pa3oM, 4TOObI KO BCEM OCHOBHBIM, TPUHIIUITHATBHBIM
BOIIpOCaM O0ydYaroluecs oopalaiich HEOJHOKPATHO, YTOOBI OBJIAJICHHUE
MaTeMaTH4E€CKUMHU MOHATUSAMU U HaBBIKAMU OCYILIECTBIISIOCH MTOCIEI0BATENbHO U
MOCTYIAaTENbHO, C COOTIOIEHUEM MPUHLIMIIA TPEEMCTBEHHOCTH, & HOBbIE 3HAHUS
BKJIFOYAJIUCh B OOIYIO0 CUCTEMY MaTeMaTUYECKHUX MPEICTABICHUN 00yUarOIINXCS C
3I1P, pactmupsist v yrryossis €€, 00pasysi IpOYHbIe MHOKECTBEHHBIE CBs3u. O01mme
e u3ydeHus yaeOHoro npeamera «Martemarukay rpeacTaBieHsl B Paboueit
IIporpaMMe OCHOBHOTO 0011Iero oopa3oBaHHs.



Oco0eHHOCTH 0TOOpPa M aanITAllUM Y4eOHOT0 MaTepuaJja 1no
MaTeMaTHKe

OO0yueHue yueOHOMY IpenMeTy «MareMaThka» CTPOUTCS Ha CO3aHUU
ONTUMAJbHBIX YCIOBUH JJIs1 yCBOEHUS IPOrPaMMHOI0 MaTepuaia 00yJaronuMucs
c 3I1P. bonbiioe BHUMaHue yaensercs oT0opy yueOHOro MaTepuaia B
COOTBETCTBUHM C MIPUHIIUIIOM JTOCTYITHOCTH IIPH COXpaHEHUH 00LIEro 6a30BOro
YPOBHS1, KOTOPBIN JOJKEH MO COAEPKAHUIO U 00beMy OBITh aJallTUPOBAHHBIM JIJIS
oOyuarommxcs ¢ 3[1P B cooTBeTCTBUM € X 0COOBIMU 00pa30BaTEIbHBIMU
norpedbHoctsmu. Creayer o0IerduTh OBIaCHIE MaTepUagoM 00yUJaroIUMHUCS C
3IIP mocpencTBoM €ro AeTaabHOro OOBSICHEHHS C CUCTEMATUYECKUM MTOBTOPOM,
MHOTOKpPaTHOW TPEHUPOBKHU B IPUMEHEHUH 3HAHUH, UCTIONB3YS IPUEMBI
aKTyaJM3aluu (BU3yaJibHasl OMOpa, MaMsTKa).

[IporpamMma mpeaycMaTpuBaeT BHECEHHE HEKOTOPBIX U3MEHEHUI:
YMEHbIIIEHHE 00beMa TEOPETUUECKUX CBEICHUN, BBIHECEHUE OTJENIbHBIX TEM WU
LEJbIX pa3AesioB B MaTEPHUAIIbI JIsl 0030pHOT0, 03HAKOMUTEIIBHOTO U3YUEHHUSL.

N3menenus mporpammsl B 5-9 kiaaccax

Anzeopa
B 03HaKOMUTENHbHOM IUIAHE PEKOMEHIYETCS M3y4aTh CIEIYIOIINE TEMBI:
«ppaunroHalibHbIE qyucia. JlelicTBUTENbHBIE qucuay, «CpaBHeHue

NEHUCTBUTENBHBIX 4YHCEN, apu(MeTHdYecKue JAEeUCTBUA C JCHCTBUTEIbHBIMU
yucinammuy, «HaxoxaeHue nNpUOMMKEHHBIX 3HAYEHUN KBAaJPATHOTO KOPHS,
«Teopema Bwuera», «Pemenuss ypaBHEHMH TpETbed W UYETBEPTOU CTENECHEU
pasnokeHreM Ha MHOKUTENW», «Dynkius y =vxX u ee rpadux», «[lorpemHocts 1
TOYHOCTh MNPUOIMKEHUS», «UeTHble U HedeTHble (yHKUUN», «DyHKIus y=x"»,
«Dynkuus y= ax?, ee rpaduk u cBoiictsa. I'paduku QyHkuuii y= ax® +n u y=a(x-
m)?, «YpaBHEHHUE C IBYMs IEPEMEHHBIMH K €ro rpaduk», «['papudeckuii crocob
pElIeHUs] CHCTEMbl YypaBHEHMI», «300paxeHue YIeHOB apuPMETHUYECKON u
r€OMETPUUECKOW MPOTrPeCcCCUil TOUKaMU Ha KOOPJIWHATHOM IUIOCKOCTHU. JIMHEHHBIN
Y DKCIIOHEHIMAIBHBIN poCT. CIOMXKHBIE POLIEHTHI».

Crnenyer yMEHBIIMTh KOJMYECTBO YacOB Ha M3ydeHHE TeM: «DopMylib»,
«JloKa3aTenbCTBO TOXKIAECTBY», «JIMHEWHOE ypaBHEHUE C JBYMs HEU3BECTHBIMUY,
«I'paduk JMHEHHOTO ypaBHEHUS C JBYMs TepeMeHHbIMU», «[padudeckoe
pelIeHrEe JMHEWHBIX YPAaBHEHUW W CUCTEM JIMHEMHBIX ypaBHEHHi», «CBoilCcTBa
KBaJIPAaTUYHON (PYHKITUNY.

BricBOOOIMBIIMECS] Yachl PEKOMEHIYETCS HMCIOJIb30BaTh: I JIyYIlIeH
npopabOTKu Hanbojiee BaXXHBIX TeM Kypca: «PeleHue ypaBHeHHi», «PerieHue
CUCTEM ypaBHeHUI», «CoBMecTHble JAeHCTBUA C Apodsimu», «llpumenenue
CBOMCTB apu(METUYECKOTO KBAAPATHOTO KOPHS»; HA MOBTOPEHUE, PEILICHUE 3a]1aY,
npeoOpa3oBaHue BHIPAXKEHHI, a TAK)KE Ha 3aKPEIIEHUE U3YYEHHOTO MaTepHalia.

Mecto yueOHOro npeamera «MaremaTuka» B y4eOHOM IJIaHE
B cootBerctBun ¢ denepanbHbiM TOCYAApCTBEHHBIM 00pa3oBaTEIbHBIM
CTaHJapTOM OCHOBHOTrO 0011ero oOpa3oBaHMs yueOHBIN mpeamer «MaremaThka



BXOJUT B TPEAMETHYIO o0macth «MartemaTtnka U WHOOpPMATHKA» M SBISICTCS
oOs3aTeNbHBIM I u3ydeHus. B 5-9 knaccax yueOHbIM mpeamer «MartemaThka
TPaJAMIIMOHHO M3Y4YaeTCsl B paMKax CJIEAYIOIUX y4eOHBIX KypCOB: B 5-6 Kiaccax —
Kypca «MatemaTuka», B 7-9 kiaccax — KypcoB «AnreOpay» (BKIJIIOYasi 3J€MEHTHI
CTATUCTUKU M TEOPUU BeposATHOCTeW) u «I'eomeTpusi». Hacrosmei nmporpammoi
BBOJIUTCSI CAMOCTOSITENIbHBIN YueOHbBIH Kypc «BeposSTHOCTh U CTAaTUCTHKAY.

Hacrosiieit mporpamMmoii npeaycMaTpuBaeTcs BbICIICHUE B yUeOHOM TUTaHe
Ha M3y4YeHUE MaTeMaTWKu B 5—6 Kiaccax 5 y4yeOHBIX 4acOB B HEJNEIIO B TEUCHUE
KaXJI0ro rojia oOydueHus, B 7-9 kiaccax 6 y4yeOHBIX 4YacOB B HEJIEIIO B TCUCHUE
Ka)KI0ro roja o0y4yeHus:, Bcero 952 y4eOHbIX yaca.

COHEPXXAHUE YYEBHOI'O KYPCA (I10 TOAAM OBYUYEHIM )

7 KIIACC

Yucna u évluucnenusn

PanuonajabHbIe YHCIa

Hpobu OOBIKHOBEHHBIE U JCCATUYHBIC, MEPEX0]l OT OJAHON (OPMBI 3alUCU
npobeit k gapyroi. [loHaTHe palMOHANBHOTO YKCIA, 3alucCh, CpaBHEHUE,
YIOPSAIOYUBAHUE  PAlMOHANBHBIX  4uceld. ApudmMerndeckue JeHCTBUS C
palMOHAIBHBIMKA YHCiIamMu. PellieHue 3ajad U3 peaibHOM NMPAaKTUKW HA 4acTH, Ha
JpoOu.

Crenenb ¢ HaTypaJdbHBIM [OKa3aTeJeM: OIpeesieHre, Mpeodpa3oBaHue
BBIPXKCHUI HA OCHOBE OTPEJICIICHUS, 3aITUCh OOJIBIITUX YKCET.

[TponeHThI, 3aUCh MPOLIEHTOB B BUJIE APOOU U APOOU B BHJE IPOIICHTOB.
Tpu OCHOBHBIE 33/1a4u HA MPOIIECHTHI, PEIICHHUE 3a]]a4 U3 PeaTbHON MPAKTUKH.

[IpuMmeHeHne TPU3HAKOB JEIUMOCTH, Pa3loXeHUE Ha MHOXHUTEIU
HaTypaJbHBIX YUCET.

Peanbubie  3aBUCMMOCTH, B TOM 4HClIe TpsMas W oOparHas
MPONOPLUHUOHAIBHOCTH.

Anzebpauueckue eviparxcenus

[IepemeHnHBbIE, UHCIIOBOE 3HAYEHUE BBIPAXKEHUSI C IEPEMEHHOM. JlomycTuMBbIe
3Ha4YeHUs nepeMeHHbIX. [IpeacraBienne 3aBUCUMOCTH MEX/y BEIMUMHAMU B BUJIC
dbopmyibl. Beraucnenus no gpopmysam.

[IpeoOpazoBanne  OyKBEHHBIX  BBIPAKEHUH, TOXIECTBEHHO  pPaBHBIC
BBIPaXXECHMUS, MPABUIIA MPE0Opa30BaHUsl CYMM U ITPOU3BEICHUM, TTpaBUiia PaCKPhITHS
CKOOOK ¥ MPUBEICHUSI MIOJJOOHBIX ClIaraeMbIX.

CBoiicTBa CTETNEHU C HATYPAIbHBIM MOKA3aTeJIEM.

OnnowieHsl 1 MHOTOWICHBI. CTeneHs MHOrowieHa. CrioxeHue, BEIYUTaHuE,
YMHOXEHUE MHOTOWIeHOB. DOopMyIsbl COKpalEHHOTO YMHOXEHHMs: KBaapat
CyMMBl M KBaApar pa3HocTH. @opmMmysna pa3HOCTU KBaJpaToB. Pasznoxenue
MHOT'OYJIEHOB HA MHOKHUTEJIH.

Ypasnenusa

VYpaBHeHue, KOpeHb YpaBHEHHs, MpaBmia MpeoOpa3oBaHUs YpaBHEHUS,



PaBHOCUJIBHOCTb YPaBHEHUM.

JluHerHOE YpaBHEHHWE C OJHOM MEPEMEHHOM, YMCIO KOPHEH JIMHEMHOIO
YpPaBHEHMS, pEIICHHE JIMHEWHBIX ypaBHEHHU. COCTaBIECHHE YpaBHEHHUH IO
YCJIOBHIO 3a7jauu. PeneHne TeKCTOBBIX 3a/1a4 C TOMOIIBIO YPABHEHHUIA.

Jlunetinoe ypasnenue ¢ 08yms nepemennvimu u e2o 2pagux’. Cucrema aByx
JVHEWHBIX YPAaBHEHHI C JBYyMs NEPEMEHHbIMU. PelieHue cucrem ypaBHEHUN
CIIocOOOM MOACTaHOBKHU. I[IpuMepbl pelieHusi TEeKCTOBBIX 3ajad C IMOMOIIBIO
CUCTEM YPaBHECHUM.

Koopounamut u cpaguxu. @ynkyuu

Koopaunara Toukm Ha mnpsmon. YwucmoBble npoMexyTku. PaccrosiHue
MEXKy ABYMS TOUKaMH KOOPJIAWHATHOU IPSAMOM.

[IpsimoyronpHasi cucreMa KoopAuHat, ocu Ox u Oy. AbGcrucca U OpadHaTa
TOYKU Ha KOOPAMHATHOU TutockocTu. [IprmMeps! rpadukoB, 3aqaHHBIX (HOPMYTIaMH.
Urenue rpadukoB peaabHbIX 3aBUCUMOCTE.

[lonsatue ¢yukuuu. [paduk dynkiuu. CpoiictBa ¢yHkiumi. JluHelnas
bynkuus, e€ rpadpuk. I'papuk Pynkimu y = kx + b. I'paguueckoe pewenue
JIUHEUHBIX YPABHEHUU U CUCTEM JIUHEUHbIX YPAGHEHUI.

8 KIIACC

Yucna u évituucnenusn

KBampaTHeiii kopeHb u3 uucna. llomamue 06 uppayuoHaibHOM dYucie.
Hecamuunvie npubnudcenus uppayuonanbHulx yucen. CBOWCTBa apu(pMeTHUIECKUX
KBaJpaTHBIX KOPHEN U UX MPUMEHEHUE K MPEe0OPa30BaHUIO YNCIOBBIX BhIpaXKEHUMN
Y BBIUMCJIEHUSM. [lelicmeumenbHble Yucida.

CrenieHsb ¢ 1eNIbIM MoKaszaTesieM U €€ cpoiicTBa. CTaHgapTHAS 3aMUCh YHCIa.

Anzebpauueckue eviparxiceHus

KBamparHeii  TpéXwieH; pas3loKEHUE KBaApPaTHOrO TPEXWIEHAa Ha
MHOKHUTEIIH.

AnreOpandeckas apoOb. OCHOBHOE CBOMCTBO alreOpanyeckor Apoow.
CnoxeHve, BBIYUTAHHE, YMHOXEHHE, JeJICHHUE aireOpandecKkux JapoOei.
PanronanbsHbIe BRIpRXKEHHS U X ITpeoOpa3oBaHue.

Ypasenenua u nepasencmea

KBanmparnoe ypaBHeHnue, popmyra KOpHEH KBaJpaTHOTO ypaBHEHUs. Teopema
Buema. Pemienue ypaBHEHWM, CBOMASINUXCS K JIMHEHHBIM M KBaJpaTHBIM.
[IpocTeiime qpoOHO-pallMOHAILHBIE YPAaBHEHHUSI.

I'paguueckas unmepnpemayus ypasHeHuil ¢ 08yMs NePEMEeHHbIMU U CUCTEM
JIUHELHbIX YpasHeHuu ¢ 08ymsa nepemeHHvimu. llpuMepsl pemieHus: CUCTEM
HEJIMHEWHBIX YPABHEHUM C IByMsI IEPEMEHHBIMH.

Perienune TeKCTOBBIX 3a/1a4 aNreOpandecKuM CIocoOoM.

HucnoBble HEPABEHCTBA U UX CBOMCTBA. HepaBEHCTBO ¢ OJTHOM NEPEMEHHOM.
PaBHOCHIIBHOCTE HEpaBeHCTB. JIMHENHBIE HEpPABEHCTBA C OJHOM IIEPEMEHHOM.
CucTeMbl JIMNHEHHBIX HEPABEHCTB C OJJHON EPEMEHHOM.




Dynukyuu

[lonsitue ¢ynkuun. OO6MacTb OMpeAeNeHUs U MHOXKECTBO 3HAUYCHHM
dbynkuuu. CnocoObl 3a1anust QyHKIUH.

I'paduk pynkiuu. Urenne cBorcTB ¢yHKIuU mno e€ rpaduky. [Ipumepsl
rpadukoB GYHKIHMA, OTPaXKaIOIIUX PeAIbHBIE TPOLIECCHI.

OYHKIMY, OIUCHIBAIOIINE TMPSAMYI0 M OOpaTHYI0 MPONOPIHUOHAIbHBIC

K
3aBUCUMOCTH, uX rpapuku. Dymkmmum y = x%, y = x°, y =+x, y = -
X

I'paghuuecroe pewenue ypaguenutl u cucmem ypagHeHull.

9 KIIACC

Yucna u évtuucnenun

JleicTBUTEIbHBIE YHCJIA

PanvonanbpHbie YuCHa, UPPAYUOHANbHBIE YUCIA, KOHEUHble U OeCKOHeuHble
oecsimuunvie Opodou. MHuoowcecmso OeticmeumenvHblx wucel, OelucmeumenbHvle
yucia Kak — OeckoHeuHvle — Odecamuynvle Opodu. Bzaumno  00HO3HaAUHOE
coomeemcmaue MexHcoy MHOHMCECMBOM OeUCMBUMENbHbIX YUcCel U KOOPOUHAMHOU
NPSAMOU.

CpasneHue OelicmeumenvbHblX yucen, apugmemuyeckue Oeucmseus ¢
o0elcmeumenbHblMu YUCIAMU.

N3Mmepenusi, npudJInKeHNs1, OUECHKHU

Pa3zMepbl 0O0BEKTOB OKpYKAlOIIEr0 MHpA, JJIUTEIBHOCTH IPOIECCOB B
OKPYKaIOIIEM MUPE.

[TpubnamxEnHOe 3HaUCHUE BEJIMUMHBI, TOYHOCTh MpubIkenus. OKpyrieHue
yucen. [[pukuaka u oleHka pe3yabTaTOB BbIYUCICHUM.

Ypasénenua u nepasencmea

YpaBHeHUS ¢ OTHOM NTepeMeHHOH

JIunentHoe ypaBHeHue. PerieHne ypaBHEHU, CBOISIIUXCS K TUHEUHBIM.

KBanparnoe ypaBHeHue. Pemienne ypaBHEHUM, CBOASIIMXCA K KBAJAPATHBIM.
bukBaapatHoe ypaBHeHUe. [Ipumepst peulenus ypagueHuil mpemovel u Yyemeepmou
cmeneneul pasiodNCeHuem Ha MHONCUTNENU.

Pemenue qpoOHO-panimoHAIBHBIX YpaBHEHU.

Petienne TeKCTOBBIX 3a/1a4 alreOpandecKuM METOJIOM.

Cucrembl ypaBHeHUM

YpaBHeHUEe ¢ AByMs MEPEMEHHBIMU U ero rpaduk. Pemienue cuctem IByx
JIMHEMHBIX YPABHEHUH C IByMs [IEPEMEHHBIMU. Perienne cucrem AByX ypaBHEHUM,
OJIHO M3 KOTOpBIX JIMHEHHOe, a Apyroe — BTOpoil crenenu. ['paduueckas
MHTEPIPETALNS CUCTEMBI YPABHEHUN C JIByMS IEPEMEHHBIMU.

Perienne TeKCTOBBIX 3a/1a4 aNreOpandeckuM CrIocoooM.

HepaBeHncTBa

HucnoBble HEPAaBEHCTBA U UX CBOWCTBA.

Pemenne nuHEWHBIX HEPABEHCTB C OJHOW NEepeMeHHOM. PemeHne cucrem
JVMHEMHBIX HEPABEHCTB C OJHOM IiepeMeHHOW. KBanpatHeie HepaBeHCTBa.
['padrueckass wHTEpHpeTanus HEPABEHCTB W CHUCTEM HEPABEHCTB C JIBYMs



TIEPEMEHHBIMH.
Dyunkyuu
Ksagparnunas ¢yHkuus, eé rpaduk u cBoiictBa. IlapaGosia, KOOPAMHATEI
BEPIIUHEI 1apaboJIbl, 0Ch CHMMETPUH I1aPa0OILL.
'papuxn GyHKIWIA: y = kx, y = kx + b, y = X%,
k .
y = +/x,y = — ¥ HX CBOMWCTBA.
X

Yucnoevle nociedosamenvHocmu

OmnpenesieHue u cnoco0bl 3aJaHUS YN CJIOBBIX MOCTEA0BATEIbHOCTEH

[loHsiTHE YMCIIOBOM MOCIENOBATEILHOCTH. 3aJaHHE IOCIIEI0BATEIbHOCTH
pEKyppeHTHOH dhopMynoi U HOpPMyYIION n-To YIeHA.

ApudmMeTnyeckas 1 reoMeTpUYECKas MPOrPeccuu

Apudmernueckass U reoMeTpuueckas mnporpeccuu. @opmynbel n-ro 4ieHa
apu(PpMETUIECKON 1 TeOMETPUUECKON MPOTrPECCUi, CyMMBI MIEPBBIX 71 YJICHOB.

H3zobpadsicenue unenos apugmemuyeckolu u 2eomempuyeckol npocpeccuti
MOYKAMU HA KOOPOUHAMHOU nAocKocmu. JIuHelnvill u I3KCNOHEeHYUAIbHbIL POCH.
Cnoorcrvle npoyeHmui.

I[NTAHNPYEMBIE PE3VIJIbTATBI OCBOEHNA YUEBHOTI'O ITPE/IMETA
«MATEMATHUKA» HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHNM A

JINYHOCTHBIE PE3YJIbTATDI:

MOTHBalMg K  OOy4YeHMI0O  MaTeMaTUKE U IIeJICHAIPaBJICHHOM
MO3HABATEILHOMN JIEATCILHOCTH;

MOBBIIIEHHE YPOBHS CBOEH KOMIIETEHTHOCTHM 4YEpe3 MPaKTUYECKYIO
NeSATEIbHOCTb, TPEOYIOLIYI0 MaTeMaTHYECKHUX 3HAHUM, B TOM UHCIE YMEHHUE
YUUTBCA Y APYTUX JIFOAEH;

CIIOCOOHOCTh ~ OCO3HaBaTh CTPECCOBYID CHUTYallMl0, OBITb T'OTOBBIM
JICVCTBOBATh B OTCYTCTBHUE TAPAHTUHN YCIIEXA;

criocoOHOCTh oOyuatomuxcsi ¢ 3[IP k oco3nanuto cBoux nedUIUTOB U
IIPOSIBJIICHUE CTPEMIIEHUS K UX MPEOJOJIECHUIO;

CIIOCOOHOCTh K CAMOPa3BUTHIO, YMEHHUE CTaBUTh JIOCTHKUMBIE LIETIH;

yMEHHUE pa3inyarh y4eOHbIE CUTYyallH, B KOTOPHIX MOXHO J€HCTBOBATH
CaMOCTOATENbHO, W CHUTyalldd, TJ€ CIeAyeT BOCIOJIb30BaThCS CIPABOYHOU
uH(pOopMaIMe WK IpYruMU BCIIOMOTAaTENbHBIMU CPEJICTBAMY;

CIIOCOOHOCTh TMEPEHOCHUTHh TOJIyYeHHbIE B XOJie OOy4YeHHs 3HaHUS B
aKTyaJlbHYI0 CHUTyalMio (TIpU pelIeHUuW IKUTEHCKUX 3aj1ay, TpeOyronmx
MaTEMaTUYECKUX 3HAHUM);

CIIOCOOHOCTh OPUEHTUPOBATHCS B TPEOOBAHMSAX M TMPABUIIAX MPOBEICHUS
MMPOMEKYTOUYHOW U UTOTOBOM aTTECTAlUU;

OBJIaJICHHE OCHOBaMHU (DHAHCOBOW IPaMOTHOCTH.

METAIIPEAMETHBIE PE3YJIBTATBI



Osnaodenue YHUBEPCATbHBIMU yueonvimu no3HAgameIbHLIMU
oelicmeuamu:

yCTaHABIMBATh MPUYMHHO-CICACTBEHHBIE CBSI3M B XOAE€ YCBOCHHUS
MaTEeMaTUYeCKOro MaTepuania;

BBISIBIISITh JAC(PUIUT JTaHHBIX, HEOOXOAMMBIX [IJISi PELICHUs MOCTABJICHHON
3aJlaui;

C TIOMOIIIO YYUTENS BHIOMPATh CMOCOO pelIeHUs] MAaTEeMAaTHUeCKOW 3a7a4u
(cpaBHMBATh BO3MOXHBIE BAPUAHTHI PEILICHNUA);

OPUMEHATh WU MpPeoOpa3oBbIBATh 3HAKM M CHMBOJBI B XOJ€ pELICHUS
MaTeMaTHUYECKUX 3a/1a4;

YCTaHaBIMBATh UCKOMOE U IAHHOE MPH PEIICHUH MaTeMaTHUYEeCKON 3a1auu;

MOHMMATh U UHTEPIPETUPOBATh MHPOPMAIMIO PA3IUYHBIX BHIOB U (HOpM
IPECTaBICHNUS;

WLTIOCTPUPOBATh pelIaeMble 3a7aun rpauuecKUMU CXeMaMu;

3¢ (HEeKTUBHO 3alIOMUHATh U CUCTEMATU3UPOBATh HHPOPMALHIO.

NOHMMaTh M UCIOJbB30BaTh MATEMAaTUYECKUE CPEACTBA HArJsAHOCTH
(rpaduku, nauarpamMmbl, TaOJMIBI, CXEMbl W JAp.) I  HWUIOCTpaluH,
WHTEPIpETalUU, apTyMEHTAIUH.

Osnadenue  yHuGepCcanbHbIMU  YYEOHBIMU  KOMMYHUKAMUBHBIMU
oelicmeuamu:

OpPraHM30BBIBATh yU4eOHOE COTPYIHUYECTBO U COBMECTHYIO NEATEIBHOCTH C
YUUTEJIEM U CBEPCTHUKAMH B MPOIIECCE PEIICHUS 3a/1aY;

B3aUMOJICMCTBOBaTh M HAXOJIWUTh OOIIME CHOCOOBl padoThl; padoTaTh B
Tpynre: HaXOIWTh OOINee pelieHne MW paspemarb KOH(MIMKTHI Ha OCHOBE
COTJIACOBAHUS MO3UIMHI U y4ETa UHTEPECOB; CIAyIIaTh MapTHEPA; (POPMyIHpPOBATH,
apryMEHTHPOBATh U OTCTAaUBaTh CBOE MHEHHUE;

IPOrHO3UPOBAaTh BOSHUKHOBEHHE KOH(MIMKTOB MPU HAJIMYUU Pa3HBIX TOUYEK
3peHusl U paspemiarbh KOH(QIMKTH Ha OCHOBE Y4€Ta MHTEPECOB M MO3MLUNA BCEX
YYaCTHHUKOB;

apryMEHTHPOBATh CBOIO TO3MIMIO M KOOPAMHHUPOBATH €€ C MO3ULMSIMHU
napTHEPOB B COTPYAHHYECTBE MpPHU BBIPAOOTKE OOLIETr0 peuIeHHs] B COBMECTHOM
NeSITEJIbHOCTH;

BBIMOJIHATH CBOIO YacTh palOThI, TOCTUraTh KayeCTBEHHOI'O pe3yJibTaTa U
KOOPAMHUPOBATH CBOU ACHCTBHS C APYTUMHU YWICHAMHU KOMaHIbI,

OILICHMBATh KaY€CTBO CBOETO BKJIAJa B OOIIUI MPOIYKT.

Osnadenue yHusepcanbHblMuU yueOHbIMU PECYIAMUCHBIMU OCliCHBUAMUL:

CTaBUTH LIEJIHM, BEIOUpATh W CO3/1aBaTh aJITOPUTMBI JJIsI PEUICHHs] YIeOHBIX
MaTEeMaTUYECKHUX MPo0IeMm;

TUTAaHUPOBATh M OCYIIECTBIIATH ACATEIHLHOCTh, HAMPABICHHYIO HA PEIICHHUE
3a]1a4 MCCIeI0BaTeNIbCKOIO XapakTepa.

GopMynupoBaTh M yAEpKHBaTH Y4EOHYIO 3aJady, COCTaBIATh IUIAH H
MOCJIEA0BATEILHOCTD JICHCTBUM;



OCYIIECTBIISITh KOHTPOJIbL MO 00pa3lly W BHOCUTH HEOOXOIUMBIE
KOPPEKTUBBI;

KOHTPOJUPOBATh IMpOLECC W pe3yJlbTaT Y4yeOHOM MaTreMaThu4ecKou
JEATEIIbHOCTH;

aJIcKBaTHO OIICHUBATh MPABUJIBHOCTh WJIM OIIMOOYHOCTH BBIMOJHEHUS
y4ueOHOH 3a7aun, €€ OObEKTUBHYIO TPYAHOCTh M COOCTBEHHBIE BO3MOMXHOCTH €€
peleHus;

CIMYaTh CIOCO0 JACHCTBUS U €ro Pe3ysbTaT C 3aJaHHBIM ATAJIOHOM C IIEJIBIO
OOHapy>KeHHsI OTKJIOHEHUH U OTJIMYHMI OT 3TaJOHA.

MPEABUNIETh TPYAHOCTH, KOTOPBIE MOIYT BO3HHUKHYTb IIpM PELICHUU
y4eOHOM 3a7a4u;

MOHUMATbh MPUYUHBI, IO KOTOPHIM HE ObLT JOCTUTHYT TPEOYyEMBIid pe3ynbTaT
NEeATEIbHOCTH, ONPEIEATh NO3UTUBHBIE U3MEHEHHSI M HAIlpaBJIEHUs, TpeOyromue
JadbHEHIIeH paboThI;

PEryJIUpOBaTh CIIOCOO BBIPAKEHUSI SMOLIMH.

HNPEAMETHBIE PE3YJIBTATDBI

PesynbraThl ocBoeHusi yuyeOHoro mpeamera «Marematuka (BKIIIOUas
anredpy, T€OMETPUI0, BEPOSITHOCTh U CTAaTUCTUKY)», paclpeaeieHHbIe N0 rojam
oOydeHusi, GOPMYyITUPYIOTCS IO MPUHIUIY JOOABICHUS HOBBIX PE3YJIBTATOB OT
roja K rojy, y»K€ Ha3BaHHbIE B MPEIbIAYIIMX rOAaX IO3HUIHMH, KaK IPaBUIIO,
JIOCJIOBHO HE TOBTOPSIIOTCS,, HO YUYHUTBIBAIOTCS (PE3yibTaThl OUYEPEAHOrO ToJa IO
YMOJTYaHUIO BKJIIOYAIOT PE3YJIbTATHI IPEAbIAYIIUX JIET).

ITJTAHAPYEMBIE ITPEJIMETHBIE PE3YJIbTATHI OCBOEHU A
PABOYEM ITPOI' PAMMBI KYPCA «AJITEBPA»
(ITO TOJAM OBYYEHU )
OcBoenue ydeOHOTO Kypca «AnreOpa» Ha ypOBHE OCHOBHOTO OOIIETro
oOpa3oBaHUsl JIOJDKHO OOECIEeYMBATh JOCTHXKEHHE CIIEIYIONIUX MPEIMETHBIX
0o0pa3oBaTeIbHBIX PE3YJIHTATOB:

7 KIIACC

Yucna u gvluucnenusn

BbInonHATh, coueTass yCTHbIE M NMUCBMEHHbIE NPHUEMBI, apu(pMETHUECKHE
JEUCTBHUS C pAallMOHAILHBIMU YUCIIAMH.

Haxonuth 3HayeHUsi YMCIOBBIX BBIPAKEHHM; MPUMEHATH pPa3HOOOpa3HbIC
COCOOBl U MPUEMBI BHIYMCIICHHS] 3HAYEHHUI JIPOOHBIX BBIPAKEHUM, COIAEPKAIINX
OOBIKHOBEHHBIE U JIECITUYHBIE IPOOH.

[lepexoauTh OT 0AHOM (HOPMBI 3amUCH YMCeN K JApyrod (mpeoOpa3oBHIBATH
JECSITUYHYIO apoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO
B JICCATUYHYIO, B YaCTHOCTU B OECKOHEUHYIO AECATHYHYIO 1poOb). CpaBHMBATH U
YHOPSAA0YHMBATh PallMOHATIBHBIE YUCIIA.

OKpyTasTh yncna.



BbINOMHAT, NPUKUIKY W OLUEHKY pe3yjbTaTa BBIYMCICHUN, OLEHKY
3HAYEHUU YUCIIOBBIX BBIPAXKECHUM.

BbINoONHATE AEUCTBUS CO CTENEHSIMHU C HaTypalbHBIMHU IOKa3aTeIsIMU (C
OTIOPOI Ha CIIPABOYHYIO MH(POPMAILIHIO).

[IpyuMeHsATh NpPU3HAKKM  JEIUMOCTH, PA3JIOKEHHE HAa  MHOXKUTEIU
HaTypaJbHBIX YUCETL.

Pemate mpocreiimime NpakTUKO-OPUEHTUPOBAHHBIE 337a4d, CBS3aHHBIE C
OTHOIIEHUEM  BEJIMYMH, MPONOPLHOHAIBHOCTHIO  BEIMYMH,  MPOLEHTAMU;
MHTEPIIPETUPOBATH PE3YJIbTATHI PEIUEHUS 33/1a4 C YYETOM OTPAaHUYEHUH, CBA3aHHBIX
CO CBOICTBaMH paccMaTpUBaEMbIX 0OBEKTOB.

Anzebpauueckue sviparxccenus

OpueHTHpoBaTbCsl B MOHATHAX M ONEpUpPOBaTh Ha 0a30BOM YpPOBHE
anreOpanyecKo TepMUHOJIOTUEN U CUMBOJIUKOM.

Haxonuth 3HaueHus OYKBEHHBIX BBIPOKECHHM MPHU 3aJaHHBIX 3HAYCHUSX
IIEPEMEHHBIX.

BoimonHsaTe  mpeoOpa3oBaHUs — IIEJIOTO  BBIPAKEHHS] B~ MHOTOYICH
IPUBEIEHUEM MOJOOHBIX CJIaraéMbIX, PACKPHITUEM CKOOOK.

BBINOMHATE YMHOKEHHE OJHOWIEHA HAa MHOTOWIEH M MHOTOWIEHa Ha
MHOTOWICH, NMPUMEHATh (OpMyJbl KBajJpaTa CyMMbl M KBajpara pa3HOCTH (C
OIIOPOH Ha CIIPaBOYHYIO HH(POPMALIHIO).

OcCylecTBIATh PA3T0KEHUE MHOTOWJIEHOB HA MHOXHTEIUM C IOMOIIBIO
BBIHECEHHSI 32 CKOOKH OOIIET0 MHOYKUTEISA, TPYIITUPOBKH CIIaraéMbIX, IPUMEHEHHUS
bopMys COKpaIIEHHOTO YMHOXKEHHUS (C OMOPOM Ha CIIPaBOYHYIO MH(POPMAILIHIO).

[IpuMeHATh IpeoOpa30BaHUsT MHOTOWIECHOB JIJISl PELIEHUS pa3JInYHbIX 337a4
U3 MAaTEMaTHKHU, CMEXHBIX IIPEIMETOB, U3 PEATbHON MPAKTUKHU.

Hcnonp30BaTh CBOWCTBA CTEMEHEW C HATYpaJdbHBIMU ITOKA3aTEISIMHU IS
npeo0pa3oBaHus BEIpAXXEHHH (C OMOPOIl Ha CIIPaBOYHYIO HH(MOPMAITHIO).

Ypasenenua u nepasencmea

PemaTte nuHeliHblE ypaBHEHHUsI C OJHOM IEPEMEHHOW, IIPUMEHSs IpaBuia
nepexoaa OT UCXOIHOIO YPAaBHEHHMSI K PaBHOCWIBHOMY eMy. IIpoBepsTs, sBisieTcs
JIM YUCJI0 KOPHEM YpaBHEHHUS.

Nmets mipeacTaBieHne o rpaduyueckux METOAaX MPH PEIICHUH JIMHEHHBIX
YPaBHEHUM U UX CUCTEM.

[TogOupaTe mpuMeEpbl Hap 4YHUCEN, SABISIONIMXCS PEUIEHUEM JIMHEHMHOIrO
YpaBHEHUS C ABYMsI IEPEMEHHBIMHU.

CtpouTh B KOOPJAMHATHOM IUIOCKOCTH TpaduK JMHEHHOTO YpaBHEHHUS C
JBYMsI TEPEMEHHBIMU; TOIB3YSACh TIpadUKOM, MNPUBOAUTH MNPUMEPHI PEIICHUS
ypaBHEHHUSI.

Pemath cucrembl IBYX JIMHEWHBIX YpPaBHEHUW C JABYyMs IIEPEMEHHBIMU, B
TOM uHnciie Tpaduuecku (¢ OMopoil Ha ANTOPUTM yUeOHBIX JEHCTBUN).

CocraBisaTh (10ocjie COBMECTHOIO aHANIM3a) U pelllaTh JIMHEWMHOE yYpaBHEHUE
WU CHUCTEMY JIMHEHHBIX YpaBHEHUW MO YCIOBHIO 3aJa4d, MHTEPIPETUPOBATH B
COOTBETCTBHM C KOHTEKCTOM 3aJa4y MTOJYYEHHBIA pe3ynbTar.



Koopounamut u cpagpuxu. @ynkuuu

N300paxkaTh Ha KOOPAMHATHOM MPSAMOW TOYKH, COOTBETCTBYIOIIHE
3aJlaHHBIM KOOpJAHMHATAaM, JIy4d, OTPE3KH, HMHTEPBAJIbI; 3alKMChIBATH YHCIOBHIE
MIPOMEKYTKH Ha alreOpanveckoMm si3bIKe.

OtMmeyaTh B KOOPJAUHATHOM IJIOCKOCTH TOYKH IO 33JJaHHBIM KOOpIUHATaM;
CTpouTh rpaduku TuHEHHBIX GyHKUUNA. CTpouTh rpaduk GyHKIMU y = kX + b.

OnuceiBaTh € TOMOIIBIO (PYHKIUNA H3BECTHBIE 3aBUCUMOCTH MEXKIY
BEJIMUYMHAMU (TI0 aJITOPUTMY y4€OHBIX ACHCTBHII): CKOPOCTh, BPEMSI, PACCTOSTHUE;
[I€Ha, KOJIMYECTBO, CTOMMOCTh; IPOU3BOAUTEIHLHOCTD, BpeMsi, 00bEM pabOTHI.

Haxoauts 3HaueHne GyHKIIUH 110 3HAYCHUIO €€ apTyMeHTa.

[Tonnmats rpadudeckuil crocod MpeacTaBIeHUS U aHalu3a UHPOpMAIUY;
U3BJIEKATh U MHTEPIPETUPOBATh HHPOPMAIINIO U3 TPadUKOB PEAIbHBIX MPOIECCOB
Y 3aBUCHMOCTEM.



TEMATHUYECKOE ITNTAHUPOBAHHUE

7 KIIACC
N HaumenoBann KoaudyecTBo yacon DJIeKTPOHHbIE
© | e pa3uesioB H (uudpoBbIe)
n/ Bcer  KonTpoJubH IIpakTHYeck
TeM oOpa3oBaTe/ibHbIE
n 0 ble paboThI ue padboTsbl
NMPOrpaMmblI pecypcesbl
Yucna n
bu6nmorexa [IOK
BBIUMCIICHHSI.
25 1 https://m.edsoo.ru/7f415b
PanuonanbHbie 90
qrcia o
bub6nmumoreka [IOK
Anreb CK
Arepane 27 1 https://m.edsoo.ru/7f415b
W€ BBIPAKCHHUS
90
VpaBHEHIS 1 bubmuoreka [{OK
P 20 1 https://m.edsoo.ru/7f415b
HEPAaBCHCTBA
90
Koopaunats! u bubnuoreka [IOK
rpadukmy. 24 1 https://m.edsoo.ru/7f415b
DOyHKIMU 90
bubnunoreka LIOK
[ToBTOpEHME U
6 1 https://m.edsoo.ru/7f415b
000011IEHNE
90
OBIIEE
KOJIMYECTBO
102 5 0
YACOB I1O

[NPOTPAMME



https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90

8 KVIACC

N HaumenoBann KouunvecTBo 4yacoB JJIeKTPOHHbIE
© | e pa3uesioB H (uudpoBbIe)
n/ Becer  KoHuTpoubu IIpakrnyeck
TeM oOpa3oBaTeJibHbIE
n 0 ble paboThI ue padoTsbl
NPOrpaMmblI pecypcsbl
Yucna n
bubmuorexa [JOK
BBIUMCIICHHUS.
1 15 https://m.edsoo.ru/7f417a
KBagparusie 3
KOpHH o
Yucna n
BBIYMCIICHHUS. bubmuoreka [JOK
2 CreneHnnb ¢ 7 https://m.edsoo.ru/7f417a
EJIBIM f8
MOKa3aresaeM
Anrebpanueck
bu6mmoreka [IOK
Ue BBIPXKEHUS.
3 . 5 1 https://m.edsoo.ru/7f417a
KBangpaTubiit 3
TPEXUICH o
Anrebpanueck
bu6mmoreka [IOK
Ue BBIPAKEHUS.
4 15 1 https://m.edsoo.ru/7f417a
Anrebpanyecka 3
s Ipo0b o
VYpaBHeHus u
bu6mmoreka [IOK
HEPaBEHCTBA.
5 15 1 https://m.edsoo.ru/7f417a
KBagpatHbie =
YpaBHEHHA o
VYpaBHeHus u
bu6mmoreka [JOK
HEPaBEHCTBA.
6 13 https://m.edsoo.ru/7f417a
Cucremsl o
YpaBHEHUU o
YpaBHeHus u bubnmnorexa [JOK
7 HEpaBEHCTBA. 12 1 https://m.edsoo.ru/7f417a
HepaseHcTaa f8
OYHKIHH. bubnuoreka [IOK
8 OCHOBHBIE 5 https://m.edsoo.ru/7f417a
HOHATUS 8
DyHKIUH. bubnnoreka [JOK
9 YucnoBbie 9 https://m.edsoo.ru/7f417a
GyHKIUHA f8
10 [loBTOpEHUE M 6 | bubnnorexka [JOK

00001IEeHne

https://m.edsoo.ru/7f417a



https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8

OBLLEE
KOJIMYECTBO
YACOB I10
[IPOTPAMME

102



https://m.edsoo.ru/7f417af8

9 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
Ne  HammeHoBaHme
(undposbie)
n/ | pasieioB u TeM Bcer Koutpoasn = IIpakTuueck
oOpa3oBaTe/ibHbIE
n IporpamMMmel 0 ble padoThI ue padoThl
pecypcsbl
Yucna u
bubmuorexa [JOK
BBIYHCIICHUSI.
. 9 https://m.edsoo.ru/7f419
JleicTBUTENbHBIE
dog
yucia
YpaBHeHus u
HEPaBEHCTBA. bubnmoreka [JOK
YpaBHeHus € 14 1 https://m.edsoo.ru/7f419
OJTHOH do8
MEPEMEHHOMN
YpaBHeHus U
bu6mmorexa [IOK
HEPaBEHCTBA.
14 1 https://m.edsoo.ru/7t419
Cucremsl
o dog
ypaBHEHUI
VYpaBHeHus u bubnuorexa [JOK
HEpaBEHCTBA. 16 1 https://m.edsoo.ru/7f419
Hepagencrtpa do8
bu6mmorexa [IOK
OyHKIHH 16 1 https://m.edsoo.ru/7f419
dog
YucoBsie bu6mmoreka [JOK
MOCJIeI0BATEILHO 15 1 https://m.edsoo.ru/7f419
CTH do8
[ToBTOpEHuUE,
bu6mmoreka [IOK
00o001enue,
18 1 https://m.edsoo.ru/7f419
cUCTEeMaTH3aIus
o dog
3HaHUI
OBUIEE
KOJIMYECTBO
102 6 0
YACOB IO

[TPOTPAMME



https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08

KAJIEHAAPHO - TEMATHYECKOE INIAHUPOBAHUME
9 KUIIACC

METOINYECKHUE MATEPHAJIBI J1JIAA YYUTEJIA

1.  JlmmakTuyeckue Matepuaisl 1o anredpe mis 7, 8, 9 kimacca / B.M. Koxos, 10.H.
Makapsprues, H.I'. Munatok. — M.: IIpoceemenue, 2016. — 144 c.

2. Wzyuenume anrebpsr B 7—9 kmaccax/ HO.H. Makapeue, H.I'. Munnok, C.b.
CysopoBa.— M.: IIpocsemenne, 2015—2018.

3. Vpoku anreOpsl B 8 kiacce: kH. Juist yuurens / B.M. XKoxos, JI.b. KpaiineBa. — M.:



ITpocsemenue, 2018.
4. Anrebpa: mumakt. matepuansl aus 7, 8, 9 xn. / JL.U. 3BaBuy, JI.B. Ky3nenona, C.b.
CyBopoBa. — M.: IIpocsemenue, 2017—2018.

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCbI CETH
HUHTEPHET

http://school-russia.prosv.ru/info.aspx?ob_no=27431
http://festival.1september.ru/articles/620615/

http://www.scienceforum.ru/2015/976/7274

http://www.wiki.vladimir.i-
edu.ru/index.php?title=Mcnons3oBanue_[IOP_B_oOpa3oBareaprHOM_ITpoliecce
http://school-collection.edu.ru/ — equHas KOJJIEKIUs UPPOBLIX 00pa30BATENBHBIX PECYPCOB.
https://urok.apkpro.ru/ - Gubnuorexa [JOK



https://infourok.ru/go.html?href=http%3A%2F%2Fschool-russia.prosv.ru%2Finfo.aspx%3Fob_no%3D27431
https://infourok.ru/go.html?href=http%3A%2F%2Ffestival.1september.ru%2Farticles%2F620615%2F
https://infourok.ru/go.html?href=http%3A%2F%2Fwww.scienceforum.ru%2F2015%2F976%2F7274
https://infourok.ru/go.html?href=http%3A%2F%2Fwww.wiki.vladimir.i-edu.ru%2Findex.php%3Ftitle%3D%D0%98%D1%81%D0%BF%D0%BE%D0%BB%D1%8C%D0%B7%D0%BE%D0%B2%D0%B0%D0%BD%D0%B8%D0%B5_%D0%A6%D0%9E%D0%A0_%D0%B2_%D0%BE%D0%B1%D1%80%D0%B0%D0%B7%D0%BE%D0%B2%D0%B0%D1%82%D0%B5%D0%BB%D1%8C%D0%BD%D0%BE%D0%BC_%D0%BF%D1%80%D0%BE%D1%86%D0%B5%D1%81%D1%81%D0%B5
https://infourok.ru/go.html?href=http%3A%2F%2Fwww.wiki.vladimir.i-edu.ru%2Findex.php%3Ftitle%3D%D0%98%D1%81%D0%BF%D0%BE%D0%BB%D1%8C%D0%B7%D0%BE%D0%B2%D0%B0%D0%BD%D0%B8%D0%B5_%D0%A6%D0%9E%D0%A0_%D0%B2_%D0%BE%D0%B1%D1%80%D0%B0%D0%B7%D0%BE%D0%B2%D0%B0%D1%82%D0%B5%D0%BB%D1%8C%D0%BD%D0%BE%D0%BC_%D0%BF%D1%80%D0%BE%D1%86%D0%B5%D1%81%D1%81%D0%B5
http://school-collection.edu.ru/




