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IHosicHuTEeNLHAA 3aNIUCKA

[IporpamMmMa BHEYpOYHOW NEATEILHOCTH pa3padoTaHa C Y4eTOM TpPeOOBaHMUM CIICTYIOIINX
HOPMATUBHBIX JJOKYMEHTOB:

*  ®enepanbHbiii 3akoH «O06 oOpazoBanuu B Poccuiickoii @enepamum» ot 29 nexadps 2012
r. No 273-@3 (c uaMeHeHusIMU U JonojaHeHusiMu ot 14.07.2022);

¢« o [Ipuka3 MunuctepctBa npocseiienus Poccuiickoit @enepanuu ot 31 mas 2021 r.
No 287 “O6 yrBepkaeHnn (eneparbHOTO TOCYAApPCTBEHHOTO O00pa30BaTENbHOTO CTaHIapTa
OCHOBHOTO o0miero o6pasoBanus” (¢ uaMeHenusmu oT 18.06.2022 Ilpukaz MuHuctepcrna
npocBernieHus: Poccutickoit @eaepanmu Ne 568);

* IIpuka3 MunucrepcrBa npocsemenus Poccuiickoit @eneparnuu ot 22.03.2021

No 115 "OOG yrBepxknenun Ilopsiagka opraHuM3aliid M OCYIIECTBJICHHS 0O0pa3oBaTeIbHOMN
JESITeTbHOCTH 10 OCHOBHBIM 00111€00pa30BaTeIbHBIM IPOrpaMMamM - 00pa30oBaTeIbHBIM IIPOrpaMMam
Ha4yaJbHOTO OOIIET0, OCHOBHOT'O OOIIIETO M CpeHEero oomero oopa3zoBanHus';

* IIucemo MunucrepctBa npocsemenus Poccuiickoit @eneparuu ot 17.12.2021 Ne 03-2161
«O HampaBlIEHUU METOJUYECKUX PEKOMEHIAINID;

* IlucekmMo MunucrepctBa npocpemenus Poccuiickoit @enepannu ot 05.07.2022 Ne TB-
1290/03 «O HampaBlleHMHM METOAMYECKUX pekoMeHaanui» (Bmecte c«MHpopmarrionHo-
METOJIMYECKUM IHCbMOM 00 OpraHu3allid BHEYPOUHOM JESATENbHOCTM B paMKax pealu3aluu
OOHOBJICHHBIX (hefiepaIbHbIX TOCYAapCTBEHHBIX 00pa30BaTeNbHBIX CTAHAAPTOB HAYAJIBLHOTO OOIEro
¥ OCHOBHOTO 001I1eTO 00pa30BaHus»);

e o [Ipuka3z MunucrepctBa npocsemienust Poccuiickoir @enepaunn ot 16.11.2022 No
993 "OO6 yrBepkueHun (emepanbHO 00pa30BaTENBHONW IMPOTPAMMEI  OCHOBHOTO  OOIMIETO
oOpazoBanus";

* IlocranoBieHne I7aBHOrO TOCYAApCTBEHHOIO CaHUTApHOTO Bpada Poccuiickon
Oeneparu ot 28.09.2020 No 28 "OO6 yrBepxaeHuu canutapubix npasun CIT 2.4. 3648-20
"CaHUTapHO-IHIEMHOIOTHYECKHE TPEOOBAaHUSI K OPraHM3alMsAM BOCIUTAHUS U OOYYEHUs, OTABIXA
u o3xoposienus aerei u monoaexu" (CIT 2.4.3648-20);

o JlokasbHBIMU HOPMATHBHBIMU aKTaMH IIIKOJIBI

*  VYcraB 'KOVY VP «lIIkona Ne 47y.

JUis U3HM B COBPEMEHHOM OOIIECTBE BAXKHBIM SIBIsSIETCS (OPMHpPOBAHHE MAaTEMaTHYECKOTO
MBIIJICHUSI, TPOSBIISIIOIIETOCS B OMpEeIEHHBIX YMCTBEHHBIX HaBbIKaxX. B mpoliecce MareMaTuyeckoi
NeSITEIbHOCTH B apceHall MPUEMOB M METOJOB YEJIOBEYECKOTO MBILIUIEHHUS €CTECTBEHHBIM 00pa3zom
BKITFOUACTCS MHAYKIHUS U JeAYyKIIHs, 00001IeHNe U KOHKPETU3AIIHs, aHAIN3 U CUHTE3, KiIaccu(UKaIus u
cucreMarusanus, abcrparupoBaHue M aHanorus. OOBEKTHl MaTEeMAaTUYECKUX YMO3AKIIOUEHUH H
MpaBWiia WX KOHCTPYUPOBAHHS BCKPBIBAIOT MEXaHU3M JIOTUYECKUX TIOCTPOCHHM, BBIPaOATHIBAIOT
yMeHHs (pOpMyIHpPOBaTh, 0OOCHOBBIBATH U JTOKA3bIBaTh CYKJIEHHUS, TEM CAMBIM Pa3BUBAIOT JIOTHYECKOE
MBIIICHHE.

JIoCTHKEHMIO JTaHHBIX IIeJIel MO3BOJIIET OpraHM3allisl BHEKJIACCHOM paboThl, KOTOpas SIBISIETCS
HEOTHEMJIEMON 4YacThl0 y4eOHO-BOCHHMTATENbHOW paboThl B mmikoje. OHa CHOCOOCTBYET YIIIyOJEHHIO
3HAHUW YYalUuXcsl, pa3BUTHIO UX JApOBaHMM, JIOTHYECKOTO MBILUICHUS, paciiupsieT kpyro3op. Kpome
TOTO0, BHEKJIacCHasi paboTa Mo MaTeMaTuke UMeeT OOJbIIOe BOCIUTATEIFHOE 3HAUeHHE, U0 TIeNb ee He
TOJIbKO B TOM, YTOOBI OCBETUTh KaKOW-NTMOO y3KHMH BOIPOC, HO U B TOM, YTOOBI 3aMHTEPECOBATH
y4aluxcs MpeIMeToM, BOBJI€Ub UX B CEPbE3HYIO CAMOCTOSITEIBHYIO PadoTYy.

OcBoeHue coepx aHusl MPOrpaMMbl KPy»KKa CIIOCOOCTBYET MHTEIUIEKTYalbHOMY, TBOPUYECKOMY,
HMOIIMOHAIBHOMY Da3BUTHIO yyamuxcs. [Ipu peanusammu conepskaHus MPOTPaMMbl YUUTHIBAIOTCS
BO3pAacTHbIE M HWHAWBU]IyaJbHBIE BO3MOXHOCTH MOJPOCTKOB, CO3JAIOTCSI YCJIOBUSA [UIsl YCHEIIHOCTH
KaKJI0ro peOEHKa.

[Ipu  orbGope  coaepkaHUs U CTPYKTYpUPOBAaHHS  TMPOTPAaMMbl  HCIOJB30BaHBI

o0IIeTMIaKTHYeCKUS T PUH MBI

- JIOCTYIHOCTH,

- IPEEMCTBEHHOCTH,

- IEPCTICKTUBHOCTH,

- pa3BHUBarOIICH HAIPABIEHHOCTH,

- yuéTa UHAMBHUAYAIbHBIX CIIOCOOHOCTEH,



- OpraHMYecKoro codeTaHuss OOydeHHs W BOCHUTAHUSA, TPAKTHUYECKOW HANpaBIEHHOCTH U
MOCHIIBHOCTH.

OOpa3oBaHue OCYIIECTBISIETCS B BHJAE TEOPETUYECKMX M NPAKTUYECKUX 3aHATHH  UIs
oOydJaronmxcs.

ean.

1. Peanmmzanus unen HanOosee MOJTHOTO MCIOIb30BAHHUS TYMAaHUTAPHOTO MMOTEHIIMANIA MAaTEMaTHKU
IUISL Pa3BUTHUS JIMYHOCTSIMU ¥ (JOPMUPOBAHUS OCHOB TBOPUECKOTO MOTEHIIUAIA YHALIHXCSI.

2. @opmupoBaHHE U MMOJIEPKKA YCTOMYMBOTO HHTEpECa K MIPEAMETY, HHTCHCUBHOE (hOPMHPOBAHHE
JESTeTbHOCTHBIX CIIOCOOHOCTEH, pa3BUTHE JIOTHUECKOTO MBILIUICHUS U MAaTEMaTHUECKOW peyH.

3. Iloaroroska x I'BD.

3agaun:

Obvuarowue:

- (GopMHpOBaHHE CHUCTEMbl MAaTEMaTHMYECKHX 3HAHMA W YMEHHH WX NPUMEHEHHE Ui PEIICHUS
y4eOHO-TIO3HABATENBHBIX U MPAKTUYECKUX 33/1a4;

Pazeusarwowue:

- IOBBIIIATh MHTEPEC K MaTEMaTHKE

- pa3BHBATh MBINUICHUE YePe3 YCBOCHHE TAKUX IMPUEMOB MBICIUTEILHON NEATEILHOCTH KaK YMEHHE
aHAIM3UPOBATh, CPABHUBATh, CHHTE3HUPOBATh, 0000IIATh, BBIIENATH INIABHOE, JOKA3bIBAaTh, OIPOBEPIaTh;

- (opMupoBaTh MHPOBO33PEHHE YyYAIIUXCS, JIOTMYECKYI0 W JBPUCTHUYECKYIO COCTABIISIOIINE
MBIIIICHUS, AITOPUTMHYECKOE MBIIIICHUE Yepe3 paboTy HaJl pelieHHEM 3a/1ay;

- pa3BUBATh MMPOCTPAHCTBEHHOE BOOOPAKEHUE UEPEe3 PEIICHHE T€OMETPUIECKUX 3a/1a4;

- (OopMHUpPOBATh YMEHHUS CTPOUTh MaTeMaTHYECKUE MOJAETH PEasbHBIX SBICHHH, aHAIM3HUPOBAThH
MIOCTPOCHHBIE MOJIENIM, WCCIIEAOBATh SIBJICHUS 10 3aJaHHBIM MOJENSM, NMPUMEHATh MaTEeMaTHYECKHE
METO/IbI K aHAJIM3Y MTPOIIECCOB M MIPOTHO3MPOBAHMIO UX MPOTEKAHUS yepe3 paboTy Ha/l TPOCKTaMH.

Bocnumamenvhuie:

- BOCITUTHIBATH aKTUBHOCTH, CAMOCTOSTEIILHOCTh, OTBETCTBEHHOCTh, TPYIOIIO0HE

- BOCHHTBHIBATh ICTETUYECKYIO, TpaUUecKyl0 KyIbTypy, KYJIbTypy peUd depe3 IOATOTOBKY H
NPOBEJCHNE HEACIH MaTeMAaTHKH, TOJrOTOBKY M IIPEACTaBICHHE IOKIIA/IOB, PEIICHHE 3a/1a4;

- opMupoOBaThH CHCTEMY HPaBCTBEHHBIX MEKIMYHOCTHBIX OTHOIICHUH, KyJIbTYpY OOIICHHUS, yMEHUE
paloThI B Irpymmax yepe3 padoTy Ha/l IPOEKTaMU U paboTy Ha 3aHATUSAX KPYXKKa.

- CTpeMHTbCS K (OPMHUPOBAHUIO B3aMMONOHUMAHUSA M APPEKTHBHOTO B3aMMOACHUCTBUS BCEX
YYaCTHHKOB 00pa3oBaTeNbHOTO IMpollecca, COJMEHCTBYS OTKPBITOMY M CBOOOJHOMY OOMEHY
nHpoOpManreH, 3HAHUSIMH, a TaKXKe SMOIMSIMHU W YyBCTBAMHU 4Yepe3 OpPraHHU3alrIi0 KaueCTBEHHOTO
KOMMYHHUKATHBHOI'O IIPOCTPAHCTBA HA 3aHATHUAX KPYKKA.

Pemenne Ha3BaHHBIX 3amad  O0ECHEYUT OCO3HAHWE  INKOJIBHUKAMH  YHUBEPCAIBHOCTH
MaTeMaTHYECKUX CIIOCOOOB MO3HAHUS MHpa, YCBOCHWE MAaTEeMaTHUYECKUX 3HAHWM, CBA3eH MaTeMaTHUKHU C
OKpY’Karomiel JeHCTBUTEIHHOCTRIO M C APYTUMHU IIKOJBHBIMHA TPEAMETaMH, a TaKkKe JHYHOCTHYIO
3aWHTEPECOBAHHOCTh B PAaCIIMPEHUH MaTeMAaTHYECKUX 3HAHUH.

IIporpamma paccuurana Ha 68 yacos, o 34 yaca B roJ, u3 pacuera 1 yac B HeJeJIo.

Cpoxk peanu3auum NporpamMmsl - 2 roga

IIporpamma paccuurana 1Jsi yyaumxes 8 - 9 kiaccos.

Kypc maremaTHKu SBIS€TCS KypcOM HMHTEIPUPOBAHHBIM: B HEM OOBEIUMHEH apH(PMeETHUECKUH,
reoMeTpUyYecKuil u anredbpandeckuii MaTepual.

Apudmernueckum sApOM MPOrpaMMbl SBISETCS YUeOHBIN MaTepuall, KOTOPbIi, C OAHON CTOPOHBHI,
MPEACTABISIET OCHOBBI MAaTeMAaTHYEeCKOW HayKu, a C JApYrod — cojepkaHue, OTOOpaHHOE |
MIPOBEPEHHOE MHOTOJIETHEH TMeJarorndeckoil MpaKTUKOM, MOATBEpAUBIIEH HEOOXOAMMOCTb €ro
W3YyYeHHs JUISI YCIENIHOTO MPOAOIDKEHHsT o0pa3oBaHWs. ApuU(METHYECKHH MaTepuan B Kypce
MaTeMaTHKH TII03BOJIIET MOBBICHTH YpOBEHb (opMupyembix 0000IIeHHuH, crnocoOcTByeT Oonee
rITyOOKOMY OCO3HAHHIO B3aMMOCBSI3€H MEXJIYy KOMIIOHEHTAMH W Pe3yJabTaTOM apu(pMETHYECKUX
JeWCTBUH, pacHIUpsieT OCHOBY JUI BOCHPUATHUS (PYHKIIMOHAIBHOW 3aBUCHMMOCTH MEXIY BEIMYMHAMM,
o0ecreunBaeT TOTOBHOCTh YUAIIUXCS K OCBOCHHUIO alreOpamdecKoro COJNEpKaHHs IIKOJIBFHOTO Kypca
MaTEeMaTHKH.

Ocoboe MecTo B COJEpKaHMM MaTeMaTHYecKOro OOpa3oBaHMs 3aHUMAIOT TEKCTOBBIE 3a/1adyH.

PaboTa ¢ HUMH B JaHHOM Kypce UMEET CBOIO crieln(uKky u TpedyeT 6ojee JeTaIbHOro paCCMOTPEHHUSL.
3




Cucrema nmonoopa 3a1a4, onpeieieHne BpeMEHH | MOCIIeA0BAaTeIbHOCTH BBEICHUS 3a7a4 TOTO UIIH
MHOTO BHAA OO0ECNEeYUBAIOT OJNAroNpuUsATHBIE YCIOBUS [JIS COIOCTaBICHUS, CpPAaBHEHUS, IIPO-
THUBOIIOCTABJIEHUS 3a/ay, CXOJHBIX B TOM WJIM MHOM OTHOIIEHHUH, a TaKXe i1 PAcCMOTPEHUs
B3aMMOOOpaTHBIX 3adad. Ilpu TakoM MOAXOJe YYEHHKH C CaMOro Hauajga MPUYy4YaroTCs MPOBOAUTH
aHaJM3 3a7[auy, YCTAHABJIMBAs CBA3b MEXIY JaHHBIMU U MICKOMBIM, U OCO3HAHHO BHIOMPATh MPABUIBHOE
neiictBue g e€ pelieHus. PelieHne HEKOTOPHIX 3aJad OCHOBAHO HA MOJEIMPOBAHUU OMUCAHHBIX U
HUX B3aUMOCBSI3€l MEX]ly JaHHBIMU U UCKOMBIM.

Pemennie TeKCTOBBIX 3a/1a4 CBSA3aHO ¢ (POPMHUPOBAHUEM IIEJIOTO Psila YMEHUU: OCO3HAHHO YUTATh U
aHAJIM3UPOBATh COJIEP)KaHUE 3a7auu (YTO U3BECTHO U YTO HEU3BECTHO, YTO MOYKHO y3HAaTh HO JAHHOMY
YCIIOBHUIO U YTO HY)KHO 3HATh JIJIsl OTBETA I1a BOIIPOC 33J]a4M); MOACIUPOBATh MPEACTABICHHYIO B TEKCTE
CUTyallll0, BUAETH DPA3IUYHBIE CHOCOOBI pPEIICHHS 33aJaud M CO3HATEIbHO BBIOMpaATh HamOoiee
paloHaIbHbIe; COCTABJIATH IUJIaH pELICHHs, OOOCHOBBIBAS BBIOOP KaXKJIOro apHU(PpMETHUECKOTrO
NEMCTBYS; 3allUChIBaTh pellleHue (Ha MEpBBIX MOpax — IO JEHCTBUSAM, a B JAJIbHEHIIEM - COCTaBIIAA
BBIp@XXEHHE); MPOU3BOAUTH HEOOXOAMMbIC BBIUMCICHHS; MPOBEPATh MPABHIBHOCTh €€ pEelICHUs:
CaMOCTOSITEJILHO COCTABJIATD 3a/1a4H.

PaGota ¢ TeKCTOBBIMH 3aJJauaMi OKa3bIBaeT OOJIBIIOE BIMSHUE HA PAa3BUTHE Y JIeTel BOOOpaKeHUs,
JIOTUYECKOT0 MBILUIEHUS, peud. PerieHue 3agad ykperuisieT CBs3b OOYy4EHMsI C JKU3HbIO, yriyOuser
MOHMMAaHHUE MPAKTUYECKOTO 3HAUEHUS MaTeMaTHYeCKHX 3HAHHM, MpoOYXKJaeT y ydaliuxcs UHTepec K
MaTeMaTHKe, YCHJIMBAeT MOTHUBalLMIO K €€ u3ydyeHuto. CroKeTHOE Co/ep:KaHME TEKCTOBBIX 3ajady,
CBSI3aHHOE, KaK MPaBUJIO, C JKU3HBIO CEMbH, KJlacca, IIKOJbl, COOBITHSIMH B CTpaHE, FOpOJie UM Celle,
3HAKOMMT JIETEN C pa3HbIMHU CTOPOHAMM OKpPY)KaroIle JeHCTBUTEIbLHOCTH, CIIOCOOCTBYET UX JYyXOBHO-
HPABCTBEHHOMY pa3BUTHIO M BOCIUTaHUIO: (OPMHUPYET YYBCTBO TOPAOCTH 3a CBOIO Poauny,
YBaXXUTEJIbHOE OTHOLIEHHE K CEMEHHBIM LIEHHOCTSIM, OEpeXHOE OTHOLIEHUE K OKPYKAIOLIEMy MHUPY,
MIPUPOJIE, AYXOBHBIM IIEHHOCTSIM.

[Ipn pemieHMM TEKCTOBBIX 3aJad HCIIOJIB3YETCS U COBEPLICHCTBYETCS 3HAHME OCHOBHBIX
MaTEeMaTHYECKUX TMOHSATUH, OTHOIICHHH, B3aMMOCBs3eM U 3akoHOMepHocTed. PaboTa ¢ TEKCTOBBHIMU
3aJauaMi  CIIOCOOCTBYET OCO3HAHHMIO CMBICTA apu(METHUECKUX JeWCTBUH M MaTeMaTHYECKUX
OTHOIICHUH, TTOHUMAHUIO B3aUMOCBSI3U MEXKIYy KOMIIOHEHTAMHU M pe3yJlbTaTaMu JCHCTBHIA, OCO3HAH-
HOMY HUCIIOJIb30BaHUIO JEHCTBUM.

[IporpamMma BKJIIOYaeT pPAaCCMOTPEHUE TPOCTPAHCTBEHHBIX OTHOIIEHUM MeXIy OOBeKTaMH,
O3HAaKOMJIEHHE C DPA3JIMYHBIMU TE€OMETPUUYECKUMH (UTypaMH U T€OMETPUUYECKHMMH BeIuuuHaMu. B
COoJIepKaHue BKJIIOUEHO 3HAKOMCTBO C MPOCTEHIIMMU TE€OMETPUYECKHMMM TelaMH: ILIapoM, KyOoMm,
nupamMuoil.  V3yuyeHue TeoMEeTpHUYECKOro  COJAEpKaHUS  CO3JaeT  YCJIOBMS s pa3BUTHUSA
IIPOCTPAHCTBEHHOIO0  BooOpakeHus  jereid  IlporpaMmoil  mpeaycMOTpPEHO — IieleHalpaBIeHHOE
(¢hopMHpOBaHHE COBOKYITHOCTH YMEHHMH paboTaTh ¢ nH(popmanued. ITH yMeHus (popMHUpYIOTCS Kak Ha
ypOKax, Tak U BO BHEYPOUHOU [EATENbHOCTH — Ta (aKyJIbTaTUBHBIX U KPYKKOBBIX 3aHSITHSIX.
OcBoeHnune cojepkaHusi Kypca CBSI3aHO HE TOJBKO C IMOWUCKOM, 00paOOTKOM, MPEICTaBICHUEM HOBOM
uHpOpMalNH, HO U C CO3JJaHHeM MH(POPMALMOHHBIX 00BEKTOB: CTEHra3eT, KHUT, CIIPaBOYHUKOB. HoBbIE
MH(OPMaLIMOHHBIE 0OBEKTHI CO3/AI0TCSI B OCHOBHOM M paMKax MPOEKTHOH AesTenbHOCTH. [IpoekTHas
NesTeIbHOCTh MO3BOJISET 3aKPENUTh, PACIIMPUTD U YIIyOUTh MOJYYEHHBIE Ha YPOKax 3HAHUS: CO3/1aET
yCIIOBUSL JJIi TBOPYECKOI'O Pa3BUTHS JeTeil, (OopMHUpOBaHMS IO3UTUBHOM CaMOOLIEHKH, HAaBBIKOB
COBMECTHOH JEATEIBHOCTU CO B3POCIBIMU M CBEPCTHHKAMM, YMEHMM COTPYAHHMYATh APYT C JAPYTOM,
COBMECTHO IJIAHUPOBATh CBOU JIEUCTBUS M PEaNM30BbIBATH IJIaHBI, HECTH MOUCK U CUCTEMAaTU3UPOBATh
HYXHYIO0 HHPOPMALIHUIO.

[IpenMeTHoe cojaepkaHHE MPOrpaMMbl HAMpaBiICHO Ha TMoOcCeA0BaTelbHOE (OPMUPOBAHHE U
0TpabOTKY YHHBEpCAJIbHBIX YU€OHBIX JIEHCTBUH, pa3BUTHE JIOTHYECKOTO U AITOPUTMHUYECKOTO MBIIILIE-
HUS, IPOCTPAHCTBEHHOTO BOOOPaKEHUS U MAaTEMAaTUYECKOM peuH.

Bonbmoe BHMMaHue B mporpamme  ynensercss  (OpPMUPOBAHHMIO  YYEHHH  CpaBHUBATb
MaTeMaTH4ecKue OOBEKTHI (YMCla, YUCIIOBbIE BBIPAKEHUS, Pa3IMuYHbIEe BEIWYUHBI, T€OMETPUUYECKUE
¢urypel u 1. 1.), BBIIETATh MX CYLIECTBEHHBIE NMPHU3HAKH M CBOMCTBA, MPOBOJUTH HAa 3TOW OCHOBE
KJIacCU(UKALIMIO, aHAJTU3UPOBATh PA3IUYHbIE 3aJjaul, MOJEIUPOBAThH MPOLIECCHl U CUTYalluu, OTpellia-
IOLIME CMBICT apu(MeTHUeCKuX AEUCTBHUM, a TakKe OTHOIICHHS M B3aWMOCBSA3HM MEXIY BEIMUYHMHAMU;
dbopMynupoBaTh BBIBOJBI, JeNaTh OOOOIICHUS, TEPEHOCUTh OCBOEHHBIE CIIOCOOBI JIEWCTBUI B
U3MEHEHHBIE YCIIOBUS.



3HaHuEe ¥ TIOHMMaHWE MAaTEeMaTHYECKUX OTHOLICHWH M B3aMMO3aBUCHMOCTEH MEXIY pa3IHYHBIMU
00BbEKTaMHU (COOTHOILEHHE IEJIOT0 M YacTH, MPONOPLHMOHAIBHBIE '3aBUCUMOCTH BEIMYUH, B3aUMHOE
pacrioyio’keHrue 00bEKTOB B MPOCTPAHCTBE H JAp.) UX 0000IICeHNE U pacIpOCTPaHEHHE HAa PACIIUPEHHYIO
00J1IaCTh NPUIOKEHUU BBICTYNAIOT KAaK CPEACTBO IO3HAHUS 3aKOHOMEPHOCTEH, HPOMCXOIAIIMX B
npupoje W B oOmiectBe. OTO CTHUMYJIUPYET pa3BUTHE IIO3HABATENBHOIO HWHTEpEeca MHIKOJIbHHKA,
CTpeMJIEHHE K IIOCTOSHHOMY PpACIIMPEHUIO0 3HAHUH, COBEPLIEHCTBOBAHHMIO OCBOEHHBIX CIIOCOOOB
JEUCTBUU.

N3yueHne MaTreMaTHKH CIIOCOOCTBYET pPa3BUTHIO AJITOPUTMUYECKOIO MBIIUIEHUS IMIKOJIbHUKOB.
[Tporpamma mpenycmarpuBaeT (popMUpOBaHHE YMEHHH JEHCTBOBATH MO MPEIJIOKEHHOMY alTOPUTMY,
CaMOCTOSITEJIHO COCTABJIATh IJIaH JCHCTBUI U CIIEA0BATh €My IIPU PEIIEHUH YY€OHbIX U MPAKTHUECKHX
3aJa4, OCYIIECTBISATh TOUCK HYXHOH HH(OpPMAIUMH, OMOJHATH BCIO pEIIaeMylo 3ajady, AenaTh
IPUKHUJKY M OLIEHUBATh PEAIbHOCTh IPEJIoaraeMor pesyibrara. Pa3BuTue aJropuTMHUYECKOro
MBIIUICHUS TOCTYXKUT 0a30# JJIsl YCIEITHOTO OBJIAJICHUS] KOMIIBIOTEPHOM TpaMOTHOCThIO. B miporiecce
OCBOGHMS NPOrPpaMMHOI0  MaTepuayla IIKOJbHUKU 3HAKOMSTCS C SI3bIKOM MaTeMaTHUKH, OCBAWBAIOT
HEKOTOpbIE MaTEMaTUUYECKHE TEPMHUHBI, y4aTCsl YNTATh MAaTEMAaTUUECKUN TEKCT, BBICKa3bIBaTh CY)KJICHUS
C UCIIOJIb30BAaHUEM MaTeMaTHMYECKUX TEPMHUHOB U NOHATHM, 3a/1aBaTh BONPOCHI MO XOJY BBIIOIHEHUS
3aJ1aHui, 000CHOBBIBATh IPABUIILHOCTD BBIIIOJIHEHHBIX JIEHCTBUH, XapaKTepU30BaTh Pe3ylbTaThl CBOETO
y4eOHOTr0 TpyZAa U CBOU JIOCTHKEHMS U U3yUEHUU 3TOTO MpeIMeTa.

OBnazeHne MaTeMaTUYECKUM SI3bIKOM, YCBOCHHbBIE QJTOPUTMbl BBINOJIHEHMS JEHCTBUM, YMEHUS
CTPOUTH IUIAHBl PEIIEHUs pa3lIM4HbIX 33Jad M MPOrHO3UPOBATh PE3YNbTAT SIBISAIOTCS OCHOBOM IJist
dbopMHpOBaHUS YMEHUH pacCyXknaTh, OOOCHOBBIBATH CBOIO TOYKY 3pEHHUS, apryMEHTHPOBAHO
MOJTBEPXK/1aTh UM ONPOBEPraTh HCTUHHOCTb BBICKa3aHHOTO IpeanoioxkeHus. OcBoeHHe MaTeMaTHye-
CKOTO COZEpXaHMsI CO3MaET YCIIOBUS /ISl MOBBILIIEHUS JOTMYECKON KYJIbTYpbl U COBEPLIEHCTBOBAHHUS
KOMMYHHUKATHUBHOH J1€ATEIbHOCTH YYaIIUXCSL.

CopepxaHue HporpaMMbl IPEIOCTABISAET 3HAUUTEIbHBIE BO3MOXKHOCTH [UIsl Pa3BUTUS yMEHUN
paGotate B mape WiM B Tpymnne, (pOpMHUPOBAHUIO YMEHHUH pacupefensTb pojid U 00sS3aHHOCTH,
COTPYJHMYATh M COIJIACOBBIBATH CBOM JCHCTBUS C JEUCTBUSMHU OJHOKJIACCHUKOB, OIIEHUBATh
COOCTBEHHBIE JEWCTBUS U JEHCTBUS OTACIbHBIX YYEHHUKOB (map, rpymi) u OOJbIION cTeneHH
CIIOCOOCTBYET COJIEpIKaHKE, CBSI3aHHOE C TOMCKOM U COOpOM MH(OPMAITHH.

[Tporpamma opueHTHpoBaHa Ha (HOPMHUPOBAHHE YMEHMH HCIOJIb30BAThH MOJIyYEHHbIE 3HAHUS JUIS
CaMOCTOSITEJILHOTO MTOMCKA HOBBIX 3HAHWM, /JIs pellieHus 3a/1a4, BOZHUKAIOIINX B MPOLECCE Pa3INnIHBIX
BUJIOB JICATEIBHOCTH, B TOM YHCJIE U B XO/1€ U3YUEHUSI IPYTUX HIKOJIbHBIX JUCLUIUINH.

MatemaTtuueckre 3HaHUs U IPEICTaBICHUS O YUCIaX, BEIMYMHAX, TEOMETPUUYECKUX (Urypax Jiexar
B OCHOBE (OpPMHMpOBaHUS OOLIEH KapTHHBI MHMpa U IO3HAHMS 3aKOHOB €ro pa3BuTus. MIMEeHHO 3TH
3HAHUS U MPEICTaBICHHUs] HEOOXOIUMBI JJIsl LIEJIOCTHOTO BOCHPUSATHS OOBEKTOB U SIBICHUN NPUPOAIBI,
MHOTOYHCIICHHBIX TAMATHUKOB KYJIbTYPbl, COKPOBHII HCKYCCTBA.

OOyyeHHe MIKOJbLHNKOB MaTeMaTHKe HA OCHOBe JAHHOI NMPOrpamMMbl CIIOCOOCTBYET pa3BUTHIO
U COBEPIICHCTBOBAHUIO OCHOBHBIX MMO3HABATEIbHBIX MPOIIECCOB (BKJIIOYAs BOOOpaKEHHE M MBILIUICHUE,
namsATe M peub). JleTw HayuyaTcsi HE TOJBKO CaMOCTOSITEIbHO pellaTh IOCTaBJICHHbIE 3aJa4u
MaTeMaTHYeCKUMH CIIOCOOaMH, HO M ONMCHIBaTh HA SI3bIKE MAaTEMATHKH BBIMOJIHEHHBIE AEUCTBUS U UX
pe3yNbTaThl, JIaHUPOBATh, KOHTPOJIUPOBAThH U OLIEHUBATDH CIIOCOOBI IEHCTBUI U caMU JIEHUCTBUS, JAeNaTh
BBIBOJIBI M O0OOILEHMS, J0Ka3bIBaTh MX MNpaBHIbHOCTh. OCBOEHHE Kypca 00ecneumBaeT pa3BUTHE
TBOPUYECKUX CIOCOOHOCTEH, (hopMHUpYyeT HHTEpEC K MAaTEMAaTUYECKUM 3HAHUSAM U MOTPEOHOCTh U UX pac-
[IMPEHUH, CTIOCOOCTBYET MPOABIKEHHIO YUAIIUXCSl B IO3HAHUU OKPYKAIOIEr0 MUpA.

CopepxaHue Kypca HUMEET KOHIEHTPUYECKOE CTPOEHHE, OTpakarollee MoceA0BaTelbHOe
pacupenue oosactu uyuceln. Takas CTPYKTypa MO3BOJISIET cOOMI01aTh HEOOXOAUMYIO TOCTENEHHOCTD B
HapacTaHWU CJOXKHOCTH Y4eOHOro Mmarepuana, co3JaéT XOpOILIWe YCIOBUS JUIsl  YIUIyOJieHus
(dbopMHUpyeMBIX 3HAHUN, OTPAOOTKM YMEHUH U HABBIKOB, JJISl YBEJIWYEHUS CTEIIEHH CaMOCTOSTEIbHOCTH
(mpu OCBOEHHMH HOBBIX 3HAHUH, MPOBEACHUU 0000IIeHUHN, (OPMYIUPOBAHUM BBIBOAOB), IS
MIOCTOSTHHOTO ~ COBEPLICHCTBOBaHMS YHHBePCAJIbHBIX Y4eOHbIX JeiicTBuii. [lnan coxpepkaHus
OTpesieNIsieT TaKylo IOCIEeI0BaTENIbHOCTh M3YUYEHHsI Y4eOHOro marepuania, KoTopas 00ecledrBaeT He
TOJIBKO (DOPMUPOBAHHE OCO3HAHHBIX M MPOUYHBIX, BO MHOTHMX CIy4asx JOBEIEHHBIX J0 aBTOMATHU3Ma,
HaBBIKOB BBIUMCIEHWUN, HO W JOCTYIHOE JJIsi  IIKOJHHUKOB 0000IeHne ydeOHOTO Marepuala,
MOHMMaHHE OOLINX MPUHIUIIOB U 3aKOHOB, JIEXKAIIUX B OCHOBE M3YyYaeMbIX MaTeMaTH4YeCKHX (haKTOB,
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OCO3HAHHUC CB$I3CI>'I MG)K,Z[y paCCManI/IBaeMBIMI/I SABJICHUSIMHA. CGHH)KGHHOC BO BpeMeHI/I I/I3y‘-I€HI/IC
HECBSI3aHHBIX MEXKITY COOOW MOHATHH, NEHCTBUM, 3a]1a4 JACT BO3MOXXHOCTh COMOCTABIISTH, CPABHUBATH,
HpOTI/IBOHOCTaBJIHTI: HUXxX B y‘ICGHOM HpOHGCCC, BBIABIISITH CXOACTBA U pa3n1/1q1/1;1 B paCCManI/IBaeMLIX
(hakTax

I[lnannpyemble pe3ybTaThl H3yYeHHUs Kypca:

B pesynbrare oOydeHmsi ydamumecs JODKHBI MPUOOPECTH OCHOBHBIE HAaBBIKM CaMOOOpa30BaHMSI,
YMETh HaxOIUTh HYXHYIO HWH(POpPMALMIO W TPaMOTHO €€ HCIOJIb30BaTh, Pa3BUTh TBOPUYECKHE
CIIOCOOHOCTH, JIOTHYECKOE MBIIUICHUE, TIOJYYUTh MPAKTUICCKHUE HABBIKK MPUMEHEHHUST MaTeMaTHYECKHUX
3HaHI/II71, Hay‘-II/ITBCSI FpaMOTHO HpI/IMeHHTb KOMHBIOTepHBIe TCXHOJIOT'UA HpI/I I/I3y‘~I€HI/II/I MaTEMAaTHUKU,
Pa3BUTh UHTEPEC K MAaTEMATUKE, MTOATOTOBUTHLCS K TOCYIaPCTBEHHOMY BBIITYCKHOMY JK3aMEHY.

COJEPKAHUE ITPOI'PAMMBI

1. Yucaa u Boipaxenus. [IpeodpazoBanue BoipaskeHui. (8 1)
2. JenumocTs HaTypanbHbIX uucel. [IpuOnukennsle 3HadeHns. CTEeNeHb ¢ LeNbIM [T0Ka3aTeeM.
KBagparuslii kopeHb. KOpeHb TpeTbeii CTEIeHH.
YucnoBble BBIpAXKEHUS M BbIpaKEHUS ¢ NepeMeHHbIMU. [IpeoOpazoBaHue anredpandyeckux BbIpaXKEHUH
MOMOIIBIO (hOPMYIT COKPALIEHHOTO YMHOXKEHUS. VICTOpHUECKHUil OUepK.

JlpoOHO-palMoHaNbHble BbIpaXEHUs. TOXKIAECTBEHHbIE IpeoOpa3zoBaHMs APOOHO-pallMOHAIBHBIX
BBIPa)KCHU.

WppaunonaneHble yucna. JledcTBUS ¢ UppalMOHAIBHBIMU 4HciaaMH. Mud o0 MppanmoHalIbHBIX
yycnax. JIBa 3aMedaTeabHbIX HPPALMOHAIIBHBIX YMCIIA.
3. YpaBnenusi. Cucrembl ypaBHeHuid. (7 1)
Pa3BuTue nouarus ypaBHeHnus. Micropuyeckuili ouepk.

PaBHOCHIIBHOCTB ypaBHEHMH, uX cucreM. CIeICTBUE U3 YPAaBHEHUS U CUCTEMBl YPAaBHEHHUH.

OcHOBHbBIE METOJbl PEIICHUSI PALIMOHAIBHBIX YPAaBHEHUM: pa3jioKEHHE HAa MHOXKUTENIH, BBEJICHUE
HOBOM MEPEMEHHOM.

KBagparusle ypaBHenus. Mcropuuecknii ouepk. Teopema Buera. Pemenue kBaapaTHBIX ypaBHEHUN.

KBanparnslii TpexwieH. Haxoxxaenue KOpHEH KBaIpaTHOTO TpexwieHa. Pas3ioxkeHue KBaIpaTHOIO
TpeX4IEHa Ha MHOXKHUTEIIHN.

OcCHOBHBIE IPUEMBI PELIECHUS CUCTEM YPABHEHU I
4, HepaBencrBa. Cucremsbl HepaBeHCTB. (7 4)
Pa3Butue nousaTus HepaBeHCTBA. MICTOpUUECKHI OYEPK.

PaBHOCHIIBHOCTH HEPABEHCTB, UX cUCTEM. CBONCTBA HEPABEHCTB.

Pemenne HepaBeHCTB. MeToa MHTEPBAJIOB — YHUBEPCAIBHBIN METO/I PEIICHNS] HEPABEHCTB.

Meroz OLEHKH IPU PELLIEHUH HEPABEHCTB.

CucreMbl HEpaBEHCTB, OCHOBHBIE METO/bl MX PEILICHUS.

5. IIpsiMoyroJbHasi cHCTeMa KOOPAUHAT HA IIOCKOCTH. (5 9)
VYpaBHeHus IpsAMOii, mapaboJibl U rUNepOosIbl. Y paBHEHHE OKPYKHOCTH. McTopuueckuii ouepk.
6. @®yHKuuu U uX rpaguku. (7 1)

Pa3Butne nonstus pynkuuu. Mcropuueckuii ouepk.
Yucnossle GyHKINHU, UX Tpaduky. OYHKIIUH B IPUPOE U TEXHHKE.
CsoiicTBa rpaduKoB, uTeHHE TpaduKOB.
DneMeHTapHbIe PUEMBI IIOCTPOCHUS U ITpeoOpa3oBaHus TpapuKoB (yHKIIUA.
I'paduueckoe penienre ypaBHEHUN U UX CHCTEM.
I'paduueckoe peieHre HEpaBEHCTB U UX CHCTEM.
[Toctpoenue rpadukoB «KyCOUHBIX» QYHKIUH.
7. Apudmernyeckas 1 reoMeTpuyeckasi nporpeccum. (7 4)
dopmya n-oro uneHa. PexyppeHntHas popmyna. Xapaktepuctuueckoe cBoicTBo. CymMMa n-TiepBBIX
yneHoB. KoMOMHMpOBaHHBIE 3a1a4H.
8. TexcroBble 3ana4n. (7 4)
OcCHOBHBIE THUNBI TEKCTOBBIX 3a4ady. AJTOPUTM MOJAEIUPOBAaHUS MPAKTUYECKUX CUTyalUd U
UCCIIETOBaHMSI IIOCTPOEHHBIX MOJIENIEN C HCIIOIb30BAaHUEM alllapara anreopsl.
3azayn Ha paBHOMEPHOE JBUKECHHUE.
3ajaun Ha JBWKEHUE TI0 PEKe.



3amauun Ha padorTy.

3aa4m Ha IPOIECHTHI.

3aza4y Ha IPONOPLUOHAIBHBIE OTHOLIEHMUS.

ApudmeTrueckrue TEKCTOBBIE 3aJa4H.

3amaun ¢ reOMeTPUIECKUMHU (PUTYpaMH.
Jlornueckue 3anaun. 3aHUMAaTEIbHBIE 3aa4H.

HecrannapTabie MeTOIBI pemieHus 3a1a4 (Tpadudeckiue MEeTO/Ibl, mepedop BapuaHTOB).
9. Dj1eMeHThl KOMOMHATOPUKHU U TEOPUH BePOSATHOCTH. (94)
Mertoapipenienuss KOMOMHATOPHBIX 3a/1a4: IepedOp BO3ZMOKHBIX BAPHAHTOB, IEPEBOBAPUAHTOB, ITPABHIIO
ymHOxeHus. [lepectanoBku, pazmenienus, coueranus. HauaneHble cBeeHUS U3 TEOPUU BEPOSITHOCTEN.
BepositHOCTh cityuaiiHorocoositus. CioKeHUE U yMHOKEHUE BEPOSITHOCTEH.

10. 'eomerpuyeckue 3aaaun (11 yacos)

Onucanue peanbHbIX CUTYyallMii Ha s3bIKE TE€OMETPUH, HCCIEIOBaHME IIOCTPOEHHBIX MOJeNe ¢
UCIOJIb30BAHUEM TI'E€OMETPUYECKUX IOHITHUH U TEOpeM, IMPAKTUYECKUE 3aJaud,  CBSA3aHHBIE C
HaXO0XXJICHUEM I'€OMETPUUYECKUX BeIUYMH. Mcronb30BaHne OCHOBHBIX €IMHMIL JUIMHBI, IUIOLA11, 00beMa;
BbIpak€HUE OoJiee KPYINHBIX EAMHUIl Yepe3 MelKue M HaoOopoT. CBsA3b KBaApaTOB IUaroHajieu
napajjiesiorpaMMa M KBaJpaToB €ro CTOpoH. Pasnuunble (GopMyiabl HaxOXKAEGHUs IUIoLIaznei
YeThIPEXYrOJbHUKOB. 3a/ladyl Ha OKPY)KHOCTb. TpeyrospHuku. PazinyHble CcrnocoObl HaXOXACHUS
wiomaan TpeyronbHuka. CpoiictBa miomageil. OCHOBHBIE COOTHOIIEHUS B IPSIMOYIOJIbHOM
TpeyrojbHUKe. PelieHune mnpsMOYrojabHBIX TpeyrojbHUKOB. (CBONCTBA IUIOMIAAEH MPSMOYTOJbHBIX
TPEYTrOJIbHUKOB. YeThIpeXyroJabHUKH. IIpaBuiibHBIE MHOIOYroJbHHUKH. OKpYKHOCTb. YTIJIBl B
okpyxHocTH. Teopema 00 oTpe3kax mnepecekaromuxcst xopa. CoilcTBa kacaTenbHbIX. BrnucanHas u
OIMCaHHAas OKPYKHOCTH. [lJInHa OKpYKHOCTHU U ayru. [Inomane kpyra.

Ne Tema KoJunyecTBo 4yacoB
8 kiace 9 kiacc

1 Uucna u Beipakenus. [IpeodpasoBanue 8 3

BbIpaxkeHuil. [logroroska k 'BO

VYpaBuenus. CucreMbl 5
2 o 8

ypaBHenuit.Ilogroroska k 'BD

HepaBenctBa. Cuctemsl 6
3 -

HepaseHcTB.[loaroroska k 'BD

[IpssMoyrosibHas cCUCTEMa KOOPIMHAT Ha -
4 3

mockoctu.Iloaroroska k 'BD

Oynkuuu 1 ux rpapuku.Iloaroroska x 5
5 7

I'BD
6 Apudmernueckast U reoMeTpuyecKas ) 3

nporpeccuu. [lonroroska k 'BO
7 Tekcrosble 3anaun.llonroroska k I'BO 4 3

DneMeHThl KOMOMHATOPUKH U TEOPUU
BeposaTHOCTH. [loaroroska k 'BD

FCOMCTpI/IquKHe 3aga4u.

IToxroroska x 'BD 4 S

UTOoro 34 gyaca 34 gaca




Kaneﬂnapﬂo-TeMaanecxoe NJIAaHHPOBAaHUE

8 kaace
Ne Koxa-Bo
Tema 3ausaTus Conepxanue
4acoB
1. | Yncaan Jenumocts [ToHATHS IPOCTOrO U COCTABHOIO 1
BbIPAa:KeHHMsl. | HATypaJIbHBIX yucya. CBOMCTBA IEIMMOCTH.
IIpeodpa3oBa | uucen. [Ipuznaku nenumoctu Ha 2, 3, 5, 9,10.
HHE [TpubnnxenHsle IIpaBuia okpyriieHUs YHCEIl.
BbIPAKEHUH. | 3HAYCHUS. AOGcCooTHAs 1 OTHOCHUTENbHAS
(8 1) TIOTPEIIHOCTH.
Crenens c uensiM | [loHsATHE CTENEHN C LIETBIM 3
IIOKAa3aTeJIEM. nokasareneM. IIpuMmeHeHne cBOCTB
KBagparuslii apu(METHYECKOTO KBAaJPAaTHOTO KOPHS
KopeHb. Kopenb Y KOpHsI TpeThel creneHu. OneHka
TPEThEN CTEIICHHU. KBaJPAaTHBIX KOPHEW palyuOHAIbHBIMU
YK CIIAMHU.
Yucnossle IloBTOpEHNE YMCIIOBBIX BBIPAXKCHUIA, 2
BBIPAXKECHUS U BBIPQXEHUI C IEpPEMEHHBIMU,
BBIPAKEHUS C UCTOPUYECKUM O4YEpKOM. BrlnosiHeHne
IIEPEMEHHBIMH. npeoOpa3oBaHus anredpandecKux
[TpeoOpa3oBanue BBIPaKEHUH € TOMOLIBIO POpMYJI
anredpanvyeckux COKpAILlCHHOTO YMHOKCHHUS.
BBIPXKEHUM C
MOMOIIBIO (HOpPMYTT
COKPAILLEHHOTO
YMHOXEHHUS.
HcTtopuueckunil
O4YEepK.
[ToBTOpEHUE pazNTUYHBIX BUIOBAPOOHO- 2
JpoGHo- palMOHAIbHBIX BBIPAKEHUM.
panMoHaIbHBIC BoinonHeHue ToX/1eCTBEHHBIX
BBIPAKECHUS. npeoOpa3oBaHuii 1poOHO-
ToxecTBeHHbIE palMOHAIBHBIX BBIPAKECHUM.
npeoOpazoBaHus
JIpOOHO-
paloHaIbHBIX
BBIPAKECHUI.
Hppauunonansusie | IloBTOpeHne nmonsaTus 1
yucia. J{edcTBus ¢ | MppallMOHAIBHOTO Yucia, Mupom 00
UPPALMOHATIBHBIMU | UpPAlMOHAIbHBIX YUCIIAX, IBYMS
yuciaamMu. Mug o0 | 3ameuaTenbHBIMU HPPALUOHATIBHBIMU
HAPPALUOHATBHBIX gyciaMy. BrIlloiHeHne neiicTBY ¢
gucnax. /[sa HppalMOHAILHBIMY YU CJIaMHU.
3aMedaTeIbHbIX
MPPALMOHATIBHBIX
qucia.
2. | YpaBuenusi. | PazButue nonarusa | [loBropeHue noHsATHs ypaBHEHUS, 1
Cucremsl YpaBHEHHSI. HCTOPUYECKUM OYEPKOM,
YPaBHEHHUI1. Hcropuueckuit PaBHOCUIILHOCTH YPaBHEHUM, UX
(8v) OUEepK. CUCTEM, CJIEJICTBHS U3 YPABHEHUS U
PaBHOCMIIBHOCTB CUCTEMBI ypaBHEHUI.

yYpaBHEHUH, UX
cucteM. CiiencTaue




U3 YpaBHEHUSA U
CUCTEMBI
YpaBHEHUU.

OCHOBHBIE METOIEI

HOBTOpeHI/IC OCHOBHBIX METOJ0B

pelieHus pelIeHNs pallMOHAIbHBIX YPaBHEHUMN:
panMoOHaIbHBIX pasyioKeHUe Ha MHOKUTEIIHU, BBEJICHUE
YPaBHEHUN: HOBOM niepemeHHoi. PopMupoBaHue
pa3ioKeHUe Ha HAaBBIKOB HUCIIOJIb30BAHUS TAHHBIX
MHOXHUTEIH, METOJIOB JIJIsl PELIEHUS] YpaBHEHUIA.
BBEJICHHUE HOBOH

IIEPEMEHHOM.

KBagpatubie [ToBTOpeHHEe MOHATHS KBAAPATHOTO
YpaBHEHHUS. ypaBHeHUsA. DOpMUPOBAHUE YMEHUS
Uctopuueckuii MPUMEHSATh TeopeMy Bueta st

ouepk. Teopema
Buera. Pemenne
KBaJPaTHBIX
YpPaBHEHUU.
KBangpaTHblit
TPEX4ICH.
Haxoxnenne
KOpHEH
KBaJIpaTHOI'O
TpexuJicHa.
Paznoxenue
KBaJIpaTHOI'O
TpexwieHa Ha
MHOKHTEIIH.

pelIeHNs KBaIpaTHBIX YPABHEHUM.
[ToBTOpEHUE OnpenencHus
KBaJIpaTHOI'O TPEXWICHA.
dopmMupoBaHNE YMEHUS HAXOIAUTh
KOPHHU KBaJIpaTHOI'O TPEX4JIeHa,
BBINOJIHATH Pa3JI0KEHUE KBaPATHOTO
TpeXwieHa Ha MHOXKHUTEIH.

OcHOBHBIE IIPpUEMEL
pemiCHus CUCTEM

IToBTOpPEHNE OCHOBHBIX IIPUEMOB
pelIeHusI CUCTEM YPaBHEHUM.

YpaBHEHMH. DopMHUPOBaHNEHABBIKOB
HCIIOJIb30BaHUS OCHOBHBIX ITPUEMOB
pELIEHUs] CUCTEM YPABHEHHM.
IIpsimoyroas | YpaBHeHuUs YcTaHOBKA COOTBETCTBHSI MEKIY

Hasi cCMCTeMa
KOOPIWHAT HA
IJIOCKOCTH. (3

4)

IpsIMOM, TapaboJIbI
U TUNepOOIIbI

rpaduxkoM QyHKIUU U ee
AHAJTUTUYECKUM 3aJlaHHEM.
I'eomerpruecknii cMbICT
KOA(UIIUEHTOB ISl ypaBHEHHIA
npsiMoii 1 napabossl. Haxoxaenue
KOOpJIMHAT BEPILUHBI TapaboJibl, TOYEK
nepeceyeHus napadoIbl ¢ OCAMHU.
[IpuHanneXHOCTH HEKOTOPOI TOUKHU
MpsIMO WK mapabosie.

YpaBHeHue
OKPY>KHOCTH

VYcTaHOBKA COOTBETCTBHS MEXIY
rpadukoM (QYyHKIIMU U ee
AQHAIUTUYECKUM 3aJJaHHEeM. Y paBHEHHE
OKpPY’KHOCTH C LIEHTPOM B Hadajie
KOOpJUHAT, C IEHTPOM B Touke A(a;B).
[IpuHaaIeXKHOCTh HEKOTOPOU TOUKH
OKPY>KHOCTH.

DOYyHKIUH H
ux rpadpuxku
(7 )

Pa3Butne noHATHA

GyHKITHIH.
Hcropuueckuit

[ToBTOpenue nousTUs GyHKUUH,
HUCTOPHUYECKUM OYEPKOM, YHCIOBBIX
¢bynkuuit, ux rpadukon. [Ilpumenenue
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odepk. Yuciosbie

(YHKIIUY B IPUPOJIE U TEXHHKE.

GyHKIINH, UX

rpadukH.

OyHKLIUU B

pupoie u

TEXHUKE.

CaoiicTBa IToBTOpPEHNE OCHOBHBIX CBOWCTB
rpadukoB, uyreHue | rpadpukoB. DopMupoBaHIe HABHIKOB
rpaduKoB. YTeHUs rpaduKoB.

DneMeHTapHbIe [ToBTOpEHME 3TIEMEHTAPHBIX MPHUEMOB
IPUEMBI MOCTPOCHHS U PEOOPa3OBaAHUS
MOCTPOCHUSA U rpaduxoB pynkuuii. DopmMupoBaHue
npeoOpa3oBaHus YMEHUS CTPOUTH U BBITIOJIHATH
rpadukoB npeoOpa3zoBaHus rpauKoB.
(byHKINHA.

['paduueckoe [ToBTOpenue rpauyeckoro pemeHus
pelieHue YPaBHEHUU U X CUCTEM.

YPAaBHEHUHU U UX
CHUCTEM.
I'papuueckoe
pelieHne
HEPaBEHCTB U UX
CHUCTEM.

DOopMHpPOBAHNE HABBIKOB
rpau4ecKoro pereHus: ypaBHeHU u
UX CUCTEM.

IToBTOpeHue rpauyeckoro permeHus
HEPaBEHCTB U UX CUCTEM.
DopMHUpOBaHUE HABBIKOB
rpaduyecKoro perieHust HepaBeHCTB U
UX CHUCTEM.

[Toctpoenue IToBTOpEeHue anropuTMa MOCTPOSHUS
rpaguKoB rpadMKOB «KYCOUYHBIX» (DYHKITHIA.
«KYCOUYHBIX»
GyHKIHIA.
TekcToBbIE 3amauu Ha ®opMHUpPOBaHNE HABBIKOB PELICHUS
3aAa4n paBHOMEpHOE 3a/1a4 Ha PaBHOMEPHOE JBH)KECHHUE.
(4 ) JBUKEHUE. @OopMHUpPOBAaHNE HABBIKOB PELICHUS
3ama4yu Ha 3a/1a4 Ha JBUKECHHE T10 PEKE.
JIBUKEHHE T10 pEKe.
3anaun Ha padoty. | dopMHpoBaHNE HaBBIKOB PELICHUS
3aja4 Ha padoTy.
3ama4yu Ha DopMHUpPOBaHUE HABBIKOB PEILICHUS
MPOLIEHTHI. 3a/1a4 Ha IPOLEHTHI.
Jlornueckne Jlornueckue 3amaun. 3aHUMAaTEILHBIE
3aJ1a4H. 3aJ1a4H.
3aHUMaTeNbHbIE
3aJ1a4H.
I'eomerpuuec | Buzast [InanupoBanue , OnpeaeieHue
KHe 3a1a4H. TPEYTOJIbHUK. MOCIE0BATENHOCTH JICUCTBHI IPHU
IMoaroroBka | 3aMedaTesbHbIE pelIeHne 3a1a4.
k I'B3I. (4u) JIMHUM ¥ TOYKH B
TPEYrOJIbHUKE
[TpakTnueckue Co3naBath 1 MpeoOpa3oBBIBATH MOIEITH
3aJ]a4M Ha TEOPEMY | M CXEMBI IIPU pPEIICHUE 3a7a4
[Tugaropa
UTOoro 34 yaca
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9 kiacce

pa3oXKeHue Ha

HCIIOJb30BaHUA JaHHBIX METOJ0B IJIs1

Ne Koua-Bo
Tema 3ausaTus Conep:xanue
4acoB
1. Yucaa u Crenens ¢ [ToHsiTHE CTENEHU C LENBIM 1
BbIPa/KEHHS. LEJIBIM nokasareneMm. [I[puMeHenne cBoCcTB
IIpeoOpa3oBanue | mokasaresuem. apu(METHYECKOTO KBaJPAaTHOTO
BbIpa:kenuid. (3 4) | KBagparuslii KOPHSI M KOPHS TPEThEU CTEIIEHU.
kopeHb. Kopenb | OneHka kBagpaTHbIX KOpHEH
TpeThen palrOHATBHBIMU YHUCIAMHU.
CTEIICHU.
Yucnoseie [ToBTOpEHME YMCIIOBBIX BBIPAYKECHUH, 1
BBIPOKCHUS U BBIPXXEHUI C IEPEMEHHBIMU,
BBIPAKEHHUS C HUCTOPUYECKUM OUEPKOM.
MePEMEHHBIMHU. Brimonnenue npeodpa3zoBanus
[IpeoOpa3zoBanu | anredpanvdeckux BHIPAKEHUH C
e OMOUIBIO (POPMYJT COKPALIEHHOTO
anreOpanvyecku | yMHOKECHHS.
X BBIPAKEHUH C
MIOMOILBIO
hopmya
COKpAIEHHOTO
YMHOXKEHHSI.
Hcroprueckuii
O4EepK.
IToBTOpEHME pa3IMUHBIX 1
HpobHo- BUJIOBIPOOHO-PAIIMOHATIBHBIX
palMOHAJIbHBIE | BhIpaKEHUU. BoInmonHenune
BBIPKEHHUS. TOXKJIECTBEHHBIX MpeoOpa3zoBaHUt
ToxaecTBeHHb! | APOOHO-pAllMOHANIBHBIX BBIPAXKEHUH.
e
npeoOpa3oBaHU
s IpoOHO-
palMOHAIBHBIX
BBIPAKECHU.

2. | YpaBHeHus. Pa3Butue [To3HaKOMUTE C pa3BUTHUEM MOHATHUS 1
Cucrembl TTOHSTHUSA YpaBHEHUS, UCTOPUYECKUM OUEPKOM.
ypaBHenmid. (5 4) | ypaBHEHHUS. PaBHOCHIIBHOCTB ypaBHEHUH, UX

Uctopuueckuii | cuctem, CIeACTBUS U3 YPABHEHUS U
OUYEepK. CHUCTEMbI YpPaBHEHUH.
PaBHOCHIBHOCT

b YPaBHCHUH,

UX CUCTEM.

CnenctBue u3

ypaBHEHUS U

CHUCTEMBI

YpaBHEHUM.

OcHoBHbIE [ToBTOpEHHE OCHOBHBIX METOJ0B
METO/IbI peIIeHUs PallMOHAIBHBIX YPaBHEHUMN: 1
peLeHust pa3ioKeHUE Ha MHOKUTEH,
pallMOHAIBHBIX | BBEIEHHE HOBOMW MEPEMEHHOM.
YpaBHEHUM: ®opMHUpOBaHNE HABBIKOB
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MHOKHTEIIH,
BBeJIEHNE HOBOU

pelIeHns] ypaBHEHUM.

MIEPEMEHHOM.

KBanpatubie [To3HaKOMUTH ¢ UCTOPUUECKUM

YpaBHEHHUSI. ouepkoM. [loBTOpeHue onpeneneHus

Hcropuueckuil | KBaapaTHOrO TPEXYJICHA.

ouepk. Pemenne | ®opmupoBaHue yMeHUs: HAXOIUTh

KBaJPaTHBIX KOPHU KBaJIpaTHOT'O TPEXWICHA,

ypaBHEHUH. BBITIOJIHSTH PA3JIOKEHUE KBAIPATHOTO

KBagparuslii TpeX4I€Ha HA MHOXXHTEIIN.

TPEXUWIEH.

Haxoxnenue

KOpHEH

KBaJPaTHOIO

TpEXUIEHA.

Pa3znoxenue

KBaJIpaTHOT'O

Tpex4uJieHa Ha

MHOHUTEIH.

OcHOBHbIE [1o3HaKOMUTH C OCHOBHBIMU

MIPUEMBI MpUEMaMH PEIICHHS CUCTEM

peleHus ypaBHeHU. DOpMHUPOBATH HABBIKU

CUCTEM MCII0JIb30BaHUSI OCHOBHBIX PUEMOB

YpaBHEHUH. pELIeHUs] CUCTEM YpaBHEHUI.
HepaBencrBa n Pa3Butne [To3HaKOMUTB C pa3BUTHUEM MOHATHUS
CHCTEMBI MIOHSTHUSA HEPaBEHCTBA, HCTOPUUECKUM
HepaBeHcTB (6 4) | HepaBeHcTBa. OYEPKOM.

Hcropuueckuit | [loBropenue noHsaTus

OUYEepK. PaBHOCUJILHOCTH HEPABEHCTB, UX

PaBHOCMIIBHOCT | cucteM. @OpMUpPOBaHNE HABBIKOB

b HEPABEHCTB, MIPUMEHEHHUSI CBOMCTB HEPABEHCTB.

UX CHUCTEM. [ToBTOpEHNE OCHOBHBIX MPUEMOB

CaoiicTBa pelIeHUs] HEPaBEHCTB, B YACTHOCTH, C

HEPABEHCTB. METOJIOM UHTEPBAJIOB —

Pemenue YHUBEPCAIbHBIM METOJIOM PELIECHUS

HEPaBEHCTB. HepaBeHCTB. DOpMHUPOBAHNEHABHIKB

Meton pelIeHUs] HEPAaBEHCTB METOA0OM

WHTEPBAJIOB — MHTEPBAJIOB.

YHUBEpCaIbHBIN

METO/I peLIeHUS

HEPaBEHCTB.

MeTton OoIleHKHA
[IpU pEIIECHUN

HOBTOpeHI/IC MCTOAa OLICHKHU ITPpU
pPEIICHUN HEPABCHCTB.

HEPaBEHCTB. @opMHpOBaHUE HABBIKOB PELICHUS
HEPaBEHCTB METOJOM OLICHKHU.

Cucremsl IToBTOpEHNE OCHOBHBIX IPUEMOB

HEPaBEHCTB, pELICHUS CUCTEM HEPABEHCTB.

OCHOBHBIE POopMHUPOBAHNEHABBIKOB

METOMBI UX UCIIOJIb30BaHUs OCHOBHBIX IIPUEMOB

peuieHusl. pELIEeHUs] CUCTEM HEPABEHCTB.
DYyHKIHMHU U UX Pa3Butne I10o3HaKOMUTB C pa3BUTHE MTOHATHUSA
rpadpuxku MTOHATHUSA (GYHKIINHN, HCTOPUYECKUM OYEPKOM.
(54) GyHKIHH. IToBTOpEHME MOHATHS YUCIOBBIX
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Ucropuueckuit | GyHKIUN, X Tpad)UKOB, MPUMECHEHUE
OYEpK. (GYHKIIUHU B IPUPOJIE ¥ TEXHHKE.
Yucnosbie
GyHKINH, UX
rpaduku.
QyHKLIUH B
pupoie u
TEXHHKE.
CaoiicTBa OcHoBHBIE CBOICTBA TPa(UKOB.
rpaduKoB, dopMHUpOBaHUE HABBIKOB YTCHUS
YTCHUE rpauKoB.
rpaduKoB.
DOnementapubie | [loBTOpeHHE TPHEMOB TOCTPOCHUS U
MIPUEMBI npeoOpa3zoBanus TpaduKoB GYHKIIHM.
MOCTPOCHUS U dopMupoBaHUE YMEHUS CTPOUTH H
npeoOpa3oBaHu | BBINOJIHATH MpeoOpa3zoBaHUs
1 rpauxoB rpaguKoB.
GbyHKIHIA.
Apudpmerndeckas | Apudpmernyeck | Onpenenenust apupmMeTUIeCcKoM
/| as mporpeccust | nporpeccun. PexyppenTtHas hopmyina,
reoMeTpuyeckas dbopMyna n-oro 4iaeHa.

nporpeccus (34)

XapaKkTepUCTHYECKOE CBOKCTBO.
HaxoxxaeHne cyMMbl I-TIEPBBIX
YJICHOB.

I'eomeTpuuecka
s IpOrpeccust

Onpenenenus reoMeTpUYECKOi
nporpeccuu. Pexyppentnas dhopmyina,
¢dbopmyra n-oro yjieHa.
XapaKkTepuCTUYECKOE CBOMCTRO.
Haxosxienue cyMmBbI M-epBhIX
YJIEHOB.

TexkcroBbIe 3agaun Ha ®opMupOBaTh HaBBIKU PEILICHHS
3aga4m paBHOMEpHOE 3aJ1a4 Ha PaBHOMEPHOE JABHKCHHUE.
(3 9) JBUKCHHUE. ®opMupOBaTh HABBIKU PEILICHUS

3amaun Ha 3aJ1a4 Ha JABU)KEHUE IO pEKe.

JBUKEHHE 10

peke.

3agaun Ha ®opmMupoBaHUE HABBIKOB PELICHUS

pabory. 3a/1a4 Ha padoTy.

3amauu Ha ®opMHUpOBaHUE HABBIKOB PELLICHUS

IIPOLIEHTBHI. 3aj]a4 Ha MPOLICHTHI.
DJ1eMEeHTEhI MeTtonanl Pemenne koMOMHATOPHBIX 33724 HA
KOMOMHATOPMKH | pelIeHUs IIPABWJIO CJIOKEHUS U YMHOXKEHUE, C
U TeOpHUH KOMOMHATOPHBI | IpUMEHEeHHEM (HOopMYJT pa3MEIIeHuUs,
BEPOSAATHOCTH. X 3aJ]a4: NIEPECTAaHOBKHU U coueTaHus. Pemenue
IMoaroroBka K nepedop KOMOMHATOPHBIX 3a/1a4 ¢ IPUMEHEHNE
I'BD (44) BO3MOYKHBIX HECKOJIBKUX (hOpMYI.

BapHaHTOB,

JIEPEBO

BapHaHTOB,

PaBUIIO

YMHOXEHHUS.

HavanbHsbie
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CBEIICHUS U3
TEOpPUH
BEPOSATHOCTEM.
BepositHOCTB
CIIy4aitHOTO
COOBITHSL.
Cnoxenue u
YMHOXXEHHUE
BEPOSATHOCTEM.

8. I'eomerpuueckne | I[Ipaktuueckue | Co3maBarh U IpeoOpa3OBLIBATH 1
3aja4m. 3a/1auu Ha MOJICJIA U CXEMBI MPU PEIICHHE 3aa4
IHoaroroBka K TeopeMy
I'BD. (5u4) [Tugaropa
Buner [InanupoBanue , onpeaeieHue 1
TPEYTOJIbHUK. MOCIEN0BATEIbHOCTH JACHUCTBUI IPU
3ameuaTeNbHbIE | pelleHue 3a/a4.

JTUHUH | TOYKH
B TPEYTOJIbHUKE

Pemenue 3amau | Beibuparte Haubosee 3hpekTuBHBIC 1
Ha HAXOXXJIEHHWE | CIOCOOBI PEIICHUS 33124 B
panuyca 3aBHCHUMOCTH OT KOHKPETHBIX
BIIMCAHHOW U YCIIOBUM
OIKMCAaHHOU
OKPY>KHOCTH
OKOJIO
TPEYroJIbHUKA
Pemenue 3amau | Mcnosib30BaHME 3HAKOBO- 2
Ha MPUMEHEHHUE | CUMBOJIbHBIE CPE/ICTBA AJIS PEIICHUS
dbopmyn 3amad. OOOCHOBBIBATh ATAIIBI
MJI0ILAN peuieHusl.
YETBIPEXYTOJIbH
WKOB.
HUTOIO 34 gaca

NudopmanuonHo- metoguyeckoe odecrnevyeHue.

Jlureparypa

1. Cepus «YueHue ¢ yBieueHueM», 3aHUMaTeIbHasi MaTeMaTHKa Ha YPOKaX U BHEKJIACCHBIX
MeponpuATHIX; 5 — 9 kiacesl, u3f.«molycy;

2. Cepus «['oToBUMCA K onuMnuagam», [loIroroBka MKoJI-HUKOB K OJIMMITAATAM 110 MAaTEMATHKE;

5 — 9 kmaccsl, w3, «I'modycy;

3. Cepus «KagecTBo 00y4eHUs», TOBTOPEHUE M KOHTPOJIb 3HAHUI 10 MaTeMaTHUKE Ha ypOKaxX U
BHEKJIACCHBIX MEPOTPUATHUSIX; 7- 9 Kiacchl, 3. «['modycy;

CaiTor:

1. https:/fipi.ru/
https://math-oge.sdamaqia.ru

3. https://vpr-ege.ru/oge/matematika/1427-trenirovochnye-varianty-oge-2022-po-
matematike-s-otvetami

4. https://ezmath.ru/ogje/

https://ege-study.ru/ru/oge/materialy/matematika/

6. https://evgenev.ru/free-ogemath-courses/
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https://vpr-ege.ru/oge/matematika/1427-trenirovochnye-varianty-oge-2022-po-matematike-s-otvetami
https://ezmath.ru/ogje/
https://ege-study.ru/ru/oge/materialy/matematika/
https://evgenev.ru/free-ogemath-courses/
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