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IHosicHuTEeNLHAA 3aNIUCKA

[IporpamMmMa BHEYpOYHOW NEATEILHOCTH pa3pad0TaHa C Y4eTOM TpeOOBaHMM CIICTYIOIINX
HOPMATUBHBIX JOKYMEHTOB:

*  ®enepanbHbiii 3akoH «O06 oOpazoBanuu B Poccuiickoin @enepamum» ot 29 nexadps 2012
r. Ne 273-03 (¢ u3meHeHusIMH | gononHenusmu ot 14.07.2022);

* [IIpuka3 MunucrepctBa npocseuienus: Poccuiickoit ®enepanuun ot 31 mas 2021 r. Ne 286
“O6 yrBepxkIeHUU (enepalbHOTO TOCYyIapCTBEHHOr0 00pa30BaTENbHOIO CTaHAapTa HAvyajJbHOTO
obmero oOpazoBanus” (¢ u3MeHeHusMu oT 18.06.2022 Ilpuka3 MunHHCTEpCTBAa MPOCBEUICHUS
Poccutiickoit deneparuu Ne 569);

» IIpuka3 MunucrepctBa npocseuienust Poccuiickont ®enepanuun ot 31 mas 2021 r. Ne 287
“O6 yrtBepxkaeHuu (HeaepaabHOro roCyJapCTBEHHOTO 00pa30BaTENIbHOTO CTaHAapTa OCHOBHOTO
obmero oOpazoBanus” (¢ u3MeHeHusmu oT 18.06.2022 Ilpukxaz MuHHCTepcTBa HPOCBELICHHS
Poccutiickoit deneparuu Ne 568);

* IIpuka3 MunucrepcrBa npocsemienus Poccuiickoit ®enepanuu ot 22.03.2021

No 115 "OOG yrBepxknennn Ilopsigka opraHu3aliid M OCYIIECTBJIICHHS 0OOpa30BaTeIbHOMN
JESITeBbHOCTH 10 OCHOBHBIM 00111€00pa30BaTeIbHBIM IPOTpaMMamM - 00pa3oBaTeIbHBIM IPOrpaMMam
HAYaJIbHOTO 00IIEero, OCHOBHOTO OOIIIEro U CpeHero odiero oopazoBanus';

* IIucemo MunucrepcrBa mpocsemenus Poccuiickoit @eneparuu ot 17.12.2021 Ne 03-2161
«O HampaBlIeHUU METOJUYECKUX PEKOMEHIAINID;

* Ilucekmo MunmucrepctBa mpocBemenus Poccuiickoit @enepanuu ot 05.07.2022 Ne TB-
1290/03 «O HamnpaBieHUH METOAMYECKUX PEKOMEHIalni» (BMECTe C

«H(pOpMAITMOHHO-METOINYECKUM THCHMOM 00 OpraHHM3alud BHEYPOUHOW JEATEIBHOCTH B
pamKax peaiau3anui OOHOBIEHHBIX (heliepaibHBIX TOCYJAPCTBEHHBIX 00pa30BaTENIbHBIX CTAaHIAPTOB
HAYaJIbHOTO OOIIETO U OCHOBHOTO O0IIEro 00pa3oBaHUsm»);

* IIpuka3 MunucrepctBa npocsemienus Poccuiickoit @enepamnnu ot 16.11.2022 Ne 992 "O6
YTBEpKACHUH (peepaibHOM 00pa3oBaTeIbHON MPOTrpaMMBbl HAYAIILHOTO 00IIero oopazoBanus';

» IIpuka3 MunucrepctBa npocsemienus Poccuiickoit @eneparuu ot 16.11.2022 Ne 993 "O6
yTBEpKACHUH (penepaibHO 00pa3oBaTeIbHON MPOrpaMMbl OCHOBHOTO 00IIIero oOpa3oBaHus';

* IlocranoBnenne [JaBHOrO TrOCYJapCTBEHHOTO CaHUTapHOTO Bpada Poccuiickoit
@eneparmu ot 28.09.2020 Ne 28 "OO yrBepxknmeHun canutapHbix mpaBun CIT 2.4. 3648-20
"CaHUTapHO-AIHIEMUOJIOTUYECKHE TPEOOBaHUS K OpraHU3aIUsM BOCIHUTAHUS U OOYy4EHHUs, OTIbIXa
u o3moposneHus aerei u mosoaexu” (CIT 2.4.3648-20);

o JloxanbHBIMU HOPMATUBHBIMU aKTaMH IIKOJIBI

*  VYcraB 'KOY VP «llkona Ne 47».

Jlis KU3HU B COBPEMEHHOM OOIIECTBE BAXKHBIM SBIAETCS (OPMUPOBAHHE MATEMATHYECKOTO
MBIIIUIEHUS, TIPOSIBIISIONIETOCS B ONPEACTICHHBIX YMCTBEHHBIX HaBBIKaxX. B mporecce mMareMaTHUeCKOU
NeSITeIbHOCTH B apceHall MPHEMOB W METOJOB YEJIOBEUYECKOTO MBIIUICHUS €CTECTBEHHBIM 00pa3zom
BKJTIOYAETCS] MHIYKIHS U JeTyKIHsi, 0000IIeHne M KOHKPETH3AIHs, aHAJTN3 U CHHTE3, KIIACCUPUKAIHS 1
cucremarusanus, abcrparupoBanue u aHanorus. OOBEKTH MaTEeMAaTHYECKUX YMO3AKIIOUEHUH W
NpaBUja WX KOHCTPYMPOBAHUS BCKPHIBAIOT MEXAHHW3M JIOTHUECKUX IOCTPOSHHH, BHIpaOaTHIBAIOT
yMeHus (HOpMyIHpOBaTh, 0OOCHOBBIBATH M JOKA3bIBATh CYXKICHHS, TEM CaMbIM Pa3BUBAIOT JIOTHYECKOE
MBIIIICHHE.

JIOCTHKEHHIO JTaHHBIX IIeJiel TO03BOJIIET OpPraHM3aIlMsl BHEKIACCHON paboThl, KOTOpas SIBISIETCS
HEOTHEMJIEMON YaCThIO0 y4eOHO-BOCTUTATEIBHON paboThl B mikojie. OHA CIOCOOCTBYET YIIIyOJICHHIO
3HAHUW YYalUXCsl, Pa3BUTHIO WX JAApOBAHHM, JIOTHYECKOTO MBIIUICHUS, paciupsieT Kpyro3op. Kpome
TOT0, BHEKJIacCHasi padoTa 0 MaTeMaThKe UMeeT OOJIbIIOe BOCIUTATENbHOE 3HaUeHHe, N00 1eNb ee He
TOJILKO B TOM, YTOOBI OCBETUTh KAaKOW-MTMOO Y3KHil BOIMPOC, HO MU B TOM, YTOOBI 3aMHTEPECOBATH
yyaluxcs MpeMeTOM, BOBJIEUb UX B CEPHE3HYIO CAMOCTOSITENIbHYIO padoTy.

OcBoeHMe coep)KaHusl MPOTpaMMbl KpYKKa CIIOCOOCTBYET MHTEIUIEKTYalbHOMY, TBOPUYECKOMY,
OMOITMOHAIBHOMY pPa3BUTHIO ydammxcs. [Ipum peanmusamuu cofepaHus MPOTPaMMBbl YUUTHIBAIOTCS
BO3PACTHBIE M WHIMBH]yalbHbIE BO3MOKHOCTH TMOJPOCTKOB, CO3JAIOTCS YCIOBHS JUIS YCIEIIHOCTH
KaXJI0TO peOEHKa.

[Tpu oTOGOpe conepkaHusi U CTPYKTYPUPOBAHUS MPOTPAMMBbI UCIIOJIb30BaHbI OOIIECTUIAKTHIECKIE
NPUHIUIBL



- JIOCTYIHOCTH,

- IPEEMCTBEHHOCTH,

- IEPCIEKTUBHOCTH,

- pa3BUBAIONICH HANPABJICHHOCTH,

- yuéTa UHAMBHUAYAIBHBIX CIIOCOOHOCTEH,

- OpraHMYecKoro coderaHuss OOydeHHMsT W BOCHUTAHUA, IPAKTHUECKOW HANpaBIEHHOCTH U
ITOCUJIBHOCTH.

OOpa3oBaHue OCYIIECTBISIETCS B BHJE TEOPETUYECKMX M MPAKTUYECKUX 3aHATHH Ui
00yJarommXxcs.

Hean :

1. Peanuzanus uaen HanOojee MOJTHOTO MCIOIb30BAHUS TYMAaHUTAPHOTO MMOTEHIIMAIA MAaTEMAaTUKU
IUIs Pa3BUTHUS JIMYHOCTSIMU U JOPMHUPOBAHUS OCHOB TBOPYECKOT'O IMOTEHIIMAIIA YUALIHXCS.

2. ®opMHpOBaHUE U MOJCPIKKA YCTOMUYUBOTO HHTEpPECA K IPEIMETY, MHTEHCUBHOE (DOPMUPOBAHKE
JeSTebHOCTHBIX CIIOCOOHOCTEH, pa3BUTHE JIOTUUYECKOT0 MBIIIUIEHUS] U MaTEMaTHYECKOM peun.

3. Toxroroska k 'B3.

Sagaun:

Obyuarowue:

- (opmMHpOBaHUE CHUCTEMbl MAaTEMaTMYECKMX 3HAHMH M YMEHHMH MX HPUMEHEHHE [yl peIleHUs
y4eOHO-TI03HABATENbHBIX U MPAKTUYECKUX 3a]1a4;

Paszsusarowue:

- IOBBIILIATh UHTEPEC K MAaTEMATUKE

- Pa3BUBATh MBIIUICHUE YEPE3 YCBOCHHUE TAKUX IIPUEMOB MBICIUTEIbHON IEATEIbHOCTU KaK YMEHUE
aHaJIN3UPOBaTh, CPABHUBATh, CHHTE3UPOBATh, 0000111aTh, BBIJIEISTH IN1ABHOE, I0Ka3bIBaTh, OIPOBEPIaTh;

- (opMupoBaTh MHPOBO33pPEHME YyYalllUXCs, JIOTUYECKYH0 U 3BPUCTUYECKYIO COCTaBIISIOLINE
MBIIIUICHUS, AITOPUTMUYECKOE MBIIIIICHHE Yepe3 paboTy HaJl pelIeHUuEM 3a/1a4;

- pa3BUBaTh IIPOCTPAHCTBEHHOE BOOOPAKEHUE Uepe3 PeLICHUE T€OMETPUUECKUX 3a/1ay;

- (hopMHUpPOBATh YMEHHS CTPOUTH MAaTEMaTHUYECKHUE MOJIENN PEANbHBIX SBICHHUH, aHAJIH3HUPOBATH
IIOCTPOCHHBIE MOJEIH, UCCIIENOBAaTh SBJIEHUS 0 3aJaHHBIM MOJEISAM, IPUMEHATh MATEMaTHYECKHUE
METO/Ibl K aHAJIU3Y MPOLIECCOB U MPOTHO3UPOBAHUIO UX MPOTEKAHUS uyepe3 padoTy Ha/l IPOEKTaMHU.

Bocnumamenvnvie:

- BOCIIUTBIBATh aKTUBHOCTh, CAMOCTOSATEIBHOCTh, OTBETCTBEHHOCTD, TPYA0II00HE .

- BOCIMTBHIBaTh ICTETUYECKYIO, I'pPaUUECKYyIO0 KyJIbTypy, KYJIbTYpy pEUd uepe3 IOATOTOBKY U
MIPOBEJICHUE HEJIEIN MaTeMaTHKH, TIOJrOTOBKY U MPEJICTaBICHHE JJOKIAI0B, pEIICHNE 3a/1aY;

- (popMupOBaThH CHCTEMY HPaBCTBEHHBIX MEKIMYHOCTHBIX OTHOIIEHUH, KyJIbTYPY OOILEHUS, YMEHHE
paboThI B rpynnax yepe3 padoTy Ha/l MPOEKTaMU U pabOTy Ha 3aHIATHUIX KPYXKKa.

- CTpeMHTbCA K (OPMHUPOBAHUIO B3aMMONOHUMAHUSA M A(PPEKTUBHOIO B3aMMOJAEHUCTBUS BCEX
YY4aCTHUKOB 00pa3oBaTeNbHOrO Ipoliecca, COACMCTBYS OTKPHITOMY U CBOOOAHOMY OOMEHY
uHpopManuel, 3HaHUSIMHU, a TakXkKe SMOLMSIMU M YyBCTBAMHU 4Yepe3 OpraHMU3alli0 KaueCTBEHHOTO
KOMMYHHMKATHUBHOT'O NPOCTPAHCTBA HA 3aHATUAX KPYXKKa.

Pemienne Ha3BaHHBIX 3a7ady  OOECIEYUT  OCO3HAHUE  IIKOJBHUKAMH  YHHBEpPCAJIbHOCTH
MaTeMaTHYECKUX CIIOCOOOB MO3HAHMS MUPA, YCBOCHHE MaTeMAaTUYECKUX 3HAHUH, CBA3EM MaTEeMaTUKH C
OKpY’KaIOIEeH JEHCTBUTEIBHOCTBIO M C JPYTMMH HIKOJBHBIMHM IIPEAMETAMH, a TAKXKE JMYHOCTHYIO
3aMHTEPECOBAHHOCTD B PACIIMPEHUH MaTeMaTHUYE€CKUX 3HaHUH.

IIporpamma paccuutana Ha 68 yacos, o 34 yaca B rog, u3 pacuera 1 yac B HegeJIo.

Cpok peanu3anuu NporpaMmmasi - 2 roaa

IIporpamma paccunTana s ydammuxcs 8 - 9 kiaaccos.

Kypc marematuku sBIsSieTCSl KypcOM HHTETPUPOBAHHBIM: B HEM OOBEIMHEH apU(PMETHUECKUM,
reoMeTpHUECKUil 1 anreOpanyeckuii MaTepuait.

ApHupMETHUECKUM SIIPOM MPOTPaMMBbI SIBIIIETCA Y4eOHBIM MaTepuai, KOTOPbIH, C OHON CTOPOHBI,
NPEJCTaBIsIeT OCHOBBI MaTEeMaTHUYECKOM Hayku, a ¢ JApyrod — coJepKaHue, OTOOpaHHOE H
MIPOBEPEHHOE MHOTOJIETHEH TIeJaroruyeckoil MpakTUKOM, MOATBEpAUBIIEH HEOOXOIWMOCTh €ro
U3yYeHHs] JUIsl YCHELIHOro MpPOAOJDKEHHMs oOpa3oBaHus. ApudMeTHYecKHil Marepuan B Kypce
MaTeMaTUK{ TIO3BOJISIET TIOBBICUTH YPOBEHBb (OPMHPYEMBIX 0000IIEHNH, CIOCOOCTBYeT Oomee
rTyOOKOMY OCO3HAHHIO B3aMMOCBSI3€H MEXJy KOMIIOHEHTAMHM M pe3yJIbTaToM apu(pMETHYECKUX
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NEeWCTBUH, pacIIUpsieT OCHOBY JUI BOCHPUATHS (PYHKIIMOHAIBHOW 3aBUCHMOCTH MEXIy BEIMYMHAMM,
o0ecreyrBaeT TOTOBHOCTh YYalllUXCsl K OCBOCHHUIO alredpanyeckoro CoJepKaHMs ILIKOJBHOIO Kypca
MaTEMaTHKH.

Ocoboe MecTo B COIEp)KaHHMM MaTeMaTHYeCKOro OOpa3oBaHMs 3aHUMAIOT TEKCTOBBIC 3a/1a4H.

PabGota ¢ HUMHU B JaHHOM Kypce UMEET CBOIO creln(puKy 1 TpedyeT Ooiiee IeTalbHOr0 PaCCMOTPEHUS.

Cucrema noioopa 3aaad, onpe/esieHne BpEMEHH U TIOCIIeI0BATSIILHOCTH BBEACHHS 33]1a4 TOTO WIIH
WHOTO BHAA OOECIEYUBAIOT OJIATONPUITHBIC YCJIOBHUS JUIsl COTIOCTABJICHHS, CpPaBHEHUS, IIPO-
THUBOIIOCTABJICHUS 3a/1a4, CXOJHBIX B TOM WJIM WHOM OTHOLIEHHMH, & TaKXE i1 PacCMOTPECHUS
B3auMOOOpaTHBIX 3aaad. [Ipy TakoM MOAXOJE YYEHHUKH C CaMOro Havajla MPUYYArOTCS MPOBOIAUTH
aHaJIM3 3a/1a4M, YCTAaHABIMBAS CBS3b MKy TAaHHBIMH M HCKOMBIM, 1 OCO3HAHHO BBIOMPATH MPABUIHHOE
JercTBUE ISl €€ pelleHus. PeleHre HEKOTOPBIX 3a/lad OCHOBAHO HAa MOJICIUPOBAHUM ONHMCAHHBIX U
HUX B3aUMOCBS3EH MEXKY JAaHHBIMUA U HCKOMBIM.

Pemenre TEeKCTOBBIX 3a/1a4 CBA3aHO ¢ (POPMHUPOBAHHUEM IIEJIOTO Psijia YMEHHH: OCO3HAHHO YUTATh U
aHAIM3UPOBATH COJIEPIKAHME 33/1aUd (YTO U3BECTHO U YTO HEU3BECTHO, YTO MOXHO Y3HATh HO JJAHHOMY
YCJIOBHIO M YTO HY)KHO 3HaTh JUIsl OTBETA T1a BOIIPOC 3aJ[a4M); MOJICITUPOBATH MIPEICTABIICHHYIO B TEKCTE
CUTYaIlMIO, BUJETh pPA3MYHBIE CIOCOOBI pEIICHUS 3aJa4d U CO3HATEILHO BBIOMPATH HamOoIee
palMoHANBHBIC, COCTABJIATh IUTAH PEIICHHS, OOOCHOBBIBAas BBIOOpP KaXIOro apu(pMeTHIecKoro
NENCTBUS; 3aMUCHIBATh PEIICHUE (HAa MEPBBIX MOpax — MO JACHCTBUSM, a B JAbHEUIIEM - COCTABIISS
BBIPDOKCHHE), IPOU3BOAUTH HEOOXOAMMBIC BBIYHMCICHUS, IPOBEPITh IPABUILHOCTh €€ PEIICHHUS:
CaMOCTOSITEILHO COCTABIIATh 3aauH.

PaGota ¢ TeKCTOBBIMH 3a7jauaMi OKa3bIBaeT OOJBIIIOE BIUSHUE HA PAa3BUTHUE Yy JIeTel BOOOpaKeHUs,
JIOTUYECKOTO MBIIUICHUS, pedr. PemieHne 3amad yKpeIusieT CBs3b OOYUYCHHSI C JKU3HBIO, yrIIyOJser
MOHUMAaHHUE MPAKTUYECKOTO 3HAUEHUS MAaTEMaTHYEeCKHX 3HAHUM, MPOOYXKAaeT y ydalluxcs MHTEpec K
MaTeMaTuKe, YCHUJIMBAeT MOTHBAIMIO K €€ u3ydeHuio. CrOKETHOE COJAep)KaHHWE TEKCTOBBIX 3ajad,
CBSI3aHHOE, KaK IPaBUJIO, C )KM3HBIO CEMbBH, KJlacca, IIKOJbl, COOBITUSIMU B CTpaHEe, TOPOJIE WU Celle,
3HAKOMUT JIETEH C Pa3HBIMU CTOPOHAMH OKPYKAroLIeH JAEHUCTBUTEIHHOCTU, CITIOCOOCTBYET MX JyXOBHO-
HPABCTBCHHOMY pa3BUTHIO ¥ BOCIHTAaHUIO: (OPMHUPYET YYBCTBO TOPIOCTH 3a CBOIO Poawny,
YBOKUTEJIHLHOE OTHOIICHHE K CEMEHHBIM IEHHOCTSAM, OEpexHOe OTHOIICHHE K OKPYXAloIIeMy MUpY,
MPUPOAE, TYXOBHBIM LIEHHOCTSIM.

[Ipn pemieHMM TEKCTOBBIX 3a4a4 HCHOJB3YETCA M COBEPILICHCTBYETCS 3HAHUE OCHOBHBIX
MaTeMaTUYeCKUX TOHSATUH, OTHOIICHUHN, B3aMMOCBsI3ed W 3aKOHOMepHOcTei. PaboTa ¢ TEeKCTOBBIMU
3aladaMHi  CIIOCOOCTBYET OCO3HAHHMIO CMbICHAa apu(METHUYECKHX JEHCTBHM M MaTeMaTHUYeCKHX
OTHOIIIEHUH, MMOHUMAHUIO B3aWMOCBSI3M MEXKIY KOMIIOHEHTAMHU W pe3yJibTaTaMU JICMCTBUI; OCO3HAH-
HOMY UCIIOJIb30BaHUIO JEHCTBUM.

[Iporpamma BKJIIOYAET PACCMOTPEHHE MPOCTPAHCTBEHHBIX OTHOIICHUW MEXIy OOBbEeKTaMH,
O3HAKOMJICHHE C PAa3IWYHBIMU T€OMETPUUYECKHUMH (UTypaMH U TEOMETPUYECKUMH BeTH4YMHaMu. B
coJiepKaHue BKIIIOYEHO 3HAKOMCTBO C MPOCTEUIIMMU TE€OMETPUUECKHMH TEJIaMH: IIIapoM, KyOoMm,
nupamMuzon. M3ydeHue TeOMETPUYECKOrO0  COIAEpXkKAHUS  CO3JAaeT  YCIOBUA  JUISL  Pa3BUTHUSA
MPOCTPAHCTBEHHOTO  BooOpakeHHst netedt  [Iporpammoil  mpemaycMOTpPEHO  IIeJIeHaNpaBIECHHOE
(dbopMUpOBaHHE COBOKYITHOCTH YMEHHH paboTaTh ¢ nHMopmanuend. ITH yMeHus (popMHUpyIOTCsS Kak Ha
ypoKax, TaKk U BO BHEYPOUHOM MESATEIbHOCTH — Ta (haKyJbTaTUBHBIX W KPYKKOBBIX 3aHSATHSIX.
OcBoeHHe coep KaHMsI Kypca CBSI3aHO HE TOJBKO C TMOMCKOM, 0OpaOOTKOM, MpEeICTaBICHUEM HOBOM
nH(popMaIuu, HO U ¢ co3/laHneM MH(POPMAITMOHHBIX 00BEKTOB: CTEHTA3€eT, KHUT, CIPAaBOYHUKOB. HoBBIE
nH(OPMAaIIMOHHBIE 00BEKTHI CO3AI0TCSI B OCHOBHOM M paMKax MPOEKTHOU JesTenbHOCTH. [IpoekTHas
NESTETLHOCTH MO3BOJISIET 3aKPENUTh, PACIIUPUTH U YTIYOUTH MOJTyYEeHHBIE Ha YPOKaxX 3HAHUS: CO3MaET
YCIOBUSL I TBOPUECKOTO pa3BUTHs JeTei, (OPMUPOBAHUS TO3UTHBHOW CAMOOIICHKH, HAaBBIKOB
COBMECTHOM JEATEIbHOCTH CO B3POCIBIMH M CBEPCTHUKAMHU, YMEHHU COTPYIHHYATH APYT C JIPYroM,
COBMECTHO IUIAHUPOBATh CBOU JEHCTBUS U PEATM30BBIBATH ILJIAHBI, HECTU MTOMCK U CUCTEMATU3UPOBATH
HY)KHYIO HH(POpMAIHIO.

[IpenMeTHOE cojepkaHWE MPOTPaMMbl HAMpPaBICHO Ha TMOCIeAO0BaTeNbHOE (HOPMUPOBAHHUE U
OTpabOTKy YHUBEpCAIbHBIX YY€OHBIX NEUCTBHI, PA3BUTHE JIOTHYECKOTO U AITOPUTMHUYECKOTO MBIIILIE-
HUSL, IPOCTPAHCTBEHHOTO BOOOPaXKEHUS U MATEMAaTUUECKON pedH.

bonwpmoe BHUManume B mporpamme  yaensercss  (GOpPMHpPOBAHUIO yYE€HUW  CpaBHUBATh
MaTeMaTHYeCKue OOBEKTHI (YMCiIa, YUCIIOBBIC BBIPAKECHUS, Pa3IMUHbIC BEIUYHHBI, T€OMETPUUYECKUE
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¢urypel u 1. 1.), BBIIEIATh MX CYLIECTBEHHBIC NMPHU3HAKU U CBOWMCTBA, MPOBOJUTH HAa 3TOW OCHOBE
KJ1acCU(pUKALIMIO, aHAJTU3UPOBATh PA3IUYHbIE 33aJaul, MOJAEIUPOBAThH MPOLIECCHl U CUTYalluu, OTpellia-
IOIIME CMBICT apu(hMETHUECKUX ACHCTBHM, a TakKe OTHOLICHHUS M B3aUMOCBS3H MEXAY BEIMYHMHAMU;
dbopmMynupoBaTh BBIBOJBI, JeNaTh OOOOIICHUS, IEPEHOCUTh OCBOCHHBIE CIIOCOOBI JICWCTBUI B
U3MEHEHHBIE YCIIOBUS.

3HaHWe ¥ TOHMMaHUE MAaTEMAaTHMYECKUX OTHOUICHHH M B3aMMO3aBHCHUMOCTEH MEXIy Pa3IMYHBIMU
00BbEKTaMU (COOTHOIIEHHE IEJIOT0 M YacTH, MPOMOPIHOHAIbHBIC '3aBUCUMOCTH BEIMYUH, B3aUMHOE
pacnosoxeHue 00beKTOB B IPOCTPAHCTBE U JIP.) UX 0000IIEHNE U PACIIPOCTPAHEHNE HA PACIIMPEHHYIO
00JIaCTh TPUIOKEHUU BBICTYNAIOT KaK CPEJCTBO MO3HAHUS 3aKOHOMEPHOCTEH, MPOUCXOIAININX B
npupoae U B oOmiecTBe. DTO CTUMYJIUPYET pa3BUTHE IIO3HABATENBHOTO HMHTEpeca IIKOJIbHUKA,
CTpEeMJICHHE K IIOCTOSHHOMY pACIIMPEHUIO 3HAHWH, COBEPUICHCTBOBAHMIO OCBOCHHBIX CIIOCOOOB
JIEUCTBUM.

W3yueHne MaTreMaTWKH CIIOCOOCTBYET Pa3BUTHIO AITOPUTMUYECKOTO MBIIUICHUS HIKOJHHHUKOB.
[IporpamMma npegycMatpuBaeT (GOpMUPOBAHME YMEHUU JEWCTBOBAThH IO IMPEAJI0KEHHOMY alrOPUTMY,
CaMOCTOSITEJILHO COCTAaBJIATh IUIAH JEHCTBUI U CIIE0BATh EMY IIPU PELLIEHUN YUYEOHBIX U IPAKTHUECKUX
3a/la4, OCYIIECTBIATh IOWUCK HYXHOW HH(OpPMalMU, IOMOJHATH BCIO pEIIaeMyr0 3ajady, JAeliaTh
NPUKUAKY M OLIEHMBATh PEajIbHOCTh NPEANOIaraeMor0 pesyiapTaTa.  Pa3BuUTHe aJIrOpUTMHYECKOIO
MBIIUICHHUS] TOCITYKUT 0a30ii JUIsl YCIIEIIHOTO OBNAJCHHUSI KOMITBIOTEPHOM rpaMOTHOCTRIO. B mporiecce
OCBOEHHUSl IPOIPaMMHOI0  MaTepuaia IIKOJbHUKUA 3HAKOMSTCS C S3bIKOM MAaT€MaTHUKH, OCBaWBaIOT
HEKOTOpbIE MaTeMaTHYECKHe TEPMHUHBI, y4aTCsl YNTATh MAaTEMAaTUYECKUN TEKCT, BBICKA3bIBATh CY)KJICHUS
C HCIOJIb30BAHUEM MAaTEMaTHYECKMX TEPMUHOB U IOHSTHI, 337aBaTh BONPOCHI 110 XOJy BBINOJIHEHUS
3a/laHui, 000CHOBBIBATh PABWJILHOCTD BBINOJIHEHHBIX JIEHCTBUI, XapaKTEpU30BaTh PE3yJIbTaThl CBOETO
y4eOHOTO TpyJa U CBOU AOCTIIKEHUS U U3YUYCHHH TOTO TPEIMETa.

OBrnazeHne MaTeMaTUYECKUM SI3BIKOM, YCBOCHHBIC QITOPUTMbl BBIMOTHEHHS JIEHCTBUM, YMEHUS
CTPOUTH IJIaHbl PELIEHUS Pa3IWYHBIX 33/Ja4 M I[POTHO3UPOBATH PE3YNIbTAT SBISAIOTCS OCHOBOM JUIs
dbopMupOBaHHUS YMEHUH paccyXklaTh, OOOCHOBBIBATH CBOIO TOYKY 3pEHUS, apryMEHTHPOBAHO
MIOATBEP>K/1aTh WM ONPOBEPraTh HCTUHHOCTh BBICKA3aHHOTO MpeAnosaoxeHus. OcBoeHue MareMaTuye-
CKOTO COZEpXaHHs CO3MaET YCIIOBUS JJIsi TOBBIIICHHS JIOTUYECKOW KYIbTYphl U COBEPIICHCTBOBAHUS
KOMMYHHMKATUBHOM JEATEIILHOCTH Y4alUXCsl.

ConepxaHue NpPOrpaMMbl MPEAOCTABISET 3HAUMTENbHbIE BO3MOXHOCTH JJIi Pa3BUTHS YMEHUH
pabotath B mape wiM B rpymnme, (GOPMHPOBAHMIO YMEHUW paCTpENessiTh POJId M OO0sI3aHHOCTH,
COTPYOHUYATh M COTJACOBHIBATH CBOM JEHCTBUS C JEWUCTBUSAMHU OIHOKIACCHUKOB, OIICHUBATH
COOCTBEHHbIE JEHCTBUS W JEHCTBUS OTHAEIbHBIX YYEHUKOB (map, Irpymnmn) u OOJBLIOW CTENeHu
CIIOCOOCTBYET COJIepKaHKe, CBSI3aHHOE C TOMCKOM U cOOpOM HH(OPMAIIHH.

[IporpamMmma opueHTHpOBaHa Ha (OPMUPOBAHHME YMEHUH MCMOJIb30BaTh MOJYUYEHHbIE 3HAHMS IS
CaMOCTOSITEJILHOTO NTOMCKAa HOBBIX 3HAHUH, JJIS peLIeHMs 33/1a4, BO3HUKAIOIIUX B MPOIECCe PA3TUUYHBIX
BUJIOB JICATEIBHOCTH, B TOM YHCIIE U B XO/I€ U3YUEHUS IPYTUX IIKOIBHBIX JUCIUTUINH.

MatemaTtuueckre 3HaHUS U IPEICTABICHUS O YUCIIAX, BEINYMHAX, TEOMETPUUECKUX (PUTypax Jexar
B OCHOBE (OpMHUpOBaHUS O0IIEH KapTUHBI MUpa W MO3HAHMS 3aKOHOB €ro pa3BuTus. MIMEHHO 3Tu
3HAHUS U IMPEJCTaBICHUS HEOOXOIUMBI JUIS IIEOCTHOIO BOCHPUATHS OOBEKTOB U SIBICHUM HPUPOJBI,
MHOTOYHCIICHHBIX TAMATHUKOB KYJIBTYPBI, COKPOBHII] HCKYCCTBA.

OO0yuyeHne MIKOJIbHUKOB MaTeMaTHKe HA OCHOBe JaHHOI MPOrpaMMbl CIIOCOOCTBYET Pa3BUTHIO
1 COBEPILIEHCTBOBAHUIO OCHOBHBIX IMO3HABATENIbHBIX MPOLIECCOB (BKIIIOUAsi BOOOpaKEHHE U MBIIICHUE,
namsaTh M peub). JleTm Haydarcs He TOJNBKO CaMOCTOSITEIbHO pellaTh MOCTaBJIECHHBIE 3a/auyd
MaTeMaTHYEeCKUMHU CIIOCO0aMHU, HO ¥ ONMHCHIBATh Ha SI3bIKE MAaTEMATHKH BBHITOJIHEHHBIC JICUCTBUS M WX
PE3yNbTaThI, MJIAHUPOBATh, KOHTPOIUPOBATH U OIIEHUBATH CIIOCOOBI IEHCTBUIN U caMU IEHUCTBUS, JeNaTh
BBIBOJIbI U 00OOIIeHMs, JOKa3blBaThb WX MpaBHWIBHOCTh. OCBOEHHE Kypca oOecrneuuBaeT pa3BUTHE
TBOPYECKHUX CIIOCOOHOCTEH, GOPMHUPYET MHTEPEC K MAaTEMAaTHYECKUM 3HAHUSAM U MMOTPEOHOCTD U UX pac-
HIMPEHUH, CIIOCOOCTBYET MPOJBMKEHHUIO YUAIIUXCSl B MMO3HAHUU OKPYKAOILIEr0 MUpA.

CopepxaHue Kypca HUMEET KOHLEHTPUUYECKOE CTPOEHHE, OTpakarollee MOCIEA0BaATEIbHOE
pacmpenne o6yacTu uncen. Takas CTpyKTypa MO3BOJISIET COOJII0IaTh HEOOXOAMMYIO TTOCTETICHHOCTh B
HapacTaHWU CIIOXKHOCTH y4yeOHOro Marepuana, Cco3JaéT XOpOIUWE YCIOBUS Ui  YIIIyOJCHHS
(dbopMUpyeMbIX 3HaHUH, OTPAOOTKH YMEHHMI U HABBIKOB, JJISl YBEJITUUEHUS CTEHEHH CaMOCTOSTEIbHOCTH
(mpy  OCBOGHUM HOBBIX 3HAHUM, TMPOBEICHUU OO0OOIIEHUH, (OPMYIUPOBAHUM BBIBOJOB), JUIS
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MIOCTOSIHHOTO ~ COBEpUICHCTBOBAHUS YHHBEPCAJBbHBIX Y4eOHbIX gelicTBuil. [lman conepskanus
OTpeesieT TaKyl TMOCIeI0BaTEIbHOCTh U3YYCHHUSI Yy4eOHOTO Marepuaja, KoTopas oOecredynBaeT He
TOJIBKO (hOPMHUPOBAHHE OCO3HAHHBIX M MPOYHBIX, BO MHOTHX CIIydasX MOBEAECHHBIX JO aBTOMATHU3Ma,
HaBBIKOB BBIUMCIEHUN, HO M JOCTYHOE JJIi  IIKOJBHUKOB 0000IIeHHe ydeOHOTO Marepuala,
MMOHMMAaHHUE OOIIMX MPUHIIUIIOB M 3aKOHOB, JICXKAIIUX B OCHOBE M3y4acMbIX MAaTEeMATHYECKUX (DaKTOB,
OCO3HAHUE CBS3EH MEXKIy paccMaTpuBaeMbIMU sBiIcHUsSMU. COIMKEHHOE BO BPEMEHH H3y4CHHE
HECBSI3aHHBIX MEXIY COOOW MOHSATHH, NEHCTBUM, 3a]1a4 JACT BO3MOXHOCThH COMOCTABIISTh, CPABHUBATD,
MIPOTHBOIOCTABIIATh MX B y4eOHOM IIPOIIECCE, BBISIBIATH CXOJICTBA M PA3IMYMs B PACCMATPHUBACMBIX
dakrax
Iliianupyemble pe3y/ibTaThl H3y4YeHUsI Kypca:

B pesynbrare oOydeHHsI yuammecs TOJDKHBI MPUOOPECTH OCHOBHBIC HABBIKM CaMOOOpPA30BaHUS,
yMETh HaxOJWTh HYXHYIO HH(POpMalUIO W TPaMOTHO €€ UCIOJIb30BaTh, PAa3BUTh TBOPYECKHE
CIIOCOOHOCTH, JIOTUYECKOE MBIIIJICHHE, TOJIYIUTh MPAKTUICCKIE HABBIKA MPUMEHEHHSI MATEMAaTHICCKUX
3HAHUM, HAYYUTHCS TPAMOTHO MPUMEHSTh KOMIBIOTEPHBIE TEXHOJOTMU TNPU HM3YYCHHH MATEMaTHKH,
Pa3BUTh UHTEPEC K MATEMATHUKE, TOATOTOBUTHCS K TOCYJaPCTBEHHOMY BBIITYCKHOMY 3K3aMEHY.

COJAEPKAHUE ITPOI'PAMMBbI

1. Yucaa u Beipa:xxenus. [Ipeodopa3zoBanue Boipaxenuii. (8 1)
2. JemumocTs HaTypanbHBIX uucen. [Ipubmmkennsie 3HadeHns. CTETeHb C HEIbIM MTOKa3aTeNeM.
KBanpatubiii kopeHb. KopeHb TpeTbeil CTeneHu.
YucnoBbie BRIpAKEHHUS M BBIPAXKEHUS ¢ epeMeHHbIME. [IpeoOpazoBanue anreOpanvyeckux BhIPaXKEHUH C
HOMOILBIO (POPMYIT COKPALIIEHHOT0 YMHOXKEHUs. VlcToprueckuil ouepk.

JlpoOHO-palinoHanbHble BbIpaKeHUs. TO0XKIECTBEHHBIE MPEeoOpa3oBaHUs JPOOHO-pallMOHAIBHBIX
BBIPAYKCHHUIA.

Wppanmronaneupie yucna. JleWcTBUS ¢ UppanMOHAIBHBIMU 4HciIaMu. Mud o0 HpparmmoHaIbHBIX
yuciax. /[Ba 3aMedarenbHbIX MppalMOHAIbHBIX YUCIIA.
3. YpaBuenusi. Cucrembl ypaBHeHui. (7 1)
Pa3Butre nonsaTus ypasHenus. Mcropudeckuil oyepk.

PaBHOCMIIBHOCTB YpaBHEHMH, ux cucreM. CleICTBUE U3 YPaBHEHUS U CUCTEMBl YPaBHEHUH.

OCHOBHBIE METOJBI PEIICHUS PALMOHAIBHBIX YPABHEHUM: Pa3JIOKEHHE HA MHOMKUTEIH, BBEIECHUE
HOBOU IIEPEMEHHOM.

KBanpatnsle ypaBHeHus. Mcropuuecknii ouepk. Teopema Buera. Pemienne kBagpaTHbIX ypaBHEHUM.

KBagparsslii TpexwieH. HaxoxkaeHne KOpHEW KBaJpaTHOIO TpexwieHa. Pa3iiokeHue KBaJIpaTHOrO
TPEX4IEHAa Ha MHOXKHUTEIH.

OCHOBHBIE IPUEMBI PELIECHUS CUCTEM YPABHEHUM
4, HepaBencrBa. CucremMsbl HepaBeHCTB. (7 4)
Passutne nonsatusa HepaBeHCTBa. MicTopudeckuii o4epk.

PaBHOCUIIBHOCTH HEPABEHCTB, UX cucTeM. CBONCTBA HEPABEHCTB.

Pemenne HepaBeHCTB. MeTo MHTEPBAJIOB — YHUBEPCAIBHBIN METOJI PEILICHNUS HEPABEHCTB.

Meroa OLEHKH IPH PELIEHUH HEPABEHCTB.

CucreMbl HEpaBEHCTB, OCHOBHBIE METO/BI UX PEILICHUS.

5. IIpsiMoyroJibHasi CMCTEMAa KOOPAMHAT HA MJIOCKOCTH. (5 1)
YpaBHeHUs IPSIMOH, apaboIbl ¥ TUIEpOoIIbl. Y paBHEHHE OKPYKHOCTH. VIcTOpHUecKuil ouepk.
6. DyHKUUH U UX rpaguku. (7 9)

PazBurtue nonstusa ¢pynkuuu. Mcropudeckuit oyepk.
Yucnossle GyHKIUH, UX Tpaduku. OYHKIIUU B IPUPOJIE U TEXHUKE.
CBoiicTBa rpaduKoB, UTeHUE rPpaUKOB.
DneMeHTapHbIe IPUEMbI TIOCTPOEHUS U MpeoOpa3oBaHus rpa@uKOB (YHKITHIA.
I'paduueckoe penieHre ypaBHEHUN U UX CUCTEM.
I'padnueckoe penieHrne HEPABEHCTB U UX CUCTEM.
[TocTpoeHne rpaKOB «KyCOUHBIX» ()YHKIIUH.
7. Apudmernueckasi ¥ reoMeTpuyecKas nporpeccum. (7 4)
®opmyna n-oro uiaeHa. PexyppeHTHas ¢popmyra. XapakTepucTuueckoe cBoiicTBo. Cymma n-mepBbIX
yyieHoB. KoMOuHMpoBaHHbIE 3a/1a4H.



8. TekcToBble 3aga4u. (7 1)
OcHOBHbIE THUMBl TEKCTOBBIX 3a4ady. AJTOPUTM MOJAEITUPOBAHUS MPAKTUYECKUX CUTyaUUd U
MCCIIEIOBAaHMSI TIOCTPOSHHBIX MOJIENIEH C HCIIOIB30BAHUEM allllapaTa ajareopsl.

3aayn Ha paBHOMEPHOE JBUKECHHE.

3azayu Ha JBUIKEHHE 110 PEKE.

3amaun Ha paboTy.

3aza4u Ha IPOLIEHTHI.

3aiayy Ha MPOIOPLHUOHAIBHBIE OTHOLICHHUSI.

Apudmernueckue TEeKCTOBBIE 3a/1a4H.

3aayn ¢ reOMETPUYECKUMU (PUTYpPaMH.
Jlormueckue 3a1aun. 3aHUMATENbHBIE 3a/1a4H.

Hecrannaptabie MeTObI pelieHus 3a1a4 (rpadudeckie MeTobl, nepedop BapuaHTOB).
9. DeMeHTHI KOMOMHATOPUKH H TEOPUH BEPOSITHOCTH. (94)
MeTopl penieHnss KOMOMHATOPHBIX 3a/]1a4: epedop BOZMOKHBIX BApUAHTOB, IEPEBO BAPHAHTOB,
IpaBWIo yMHOeHuUs. [lepectaHoBKY, pa3MelieHus, couetanns. HauanpHble cBeIeHUS U3 TEOPUU
BEepOsATHOCTEH. BeposaTHOCTh ciaydaiiHOTO cOOBITHA. CIIOKEHUE M YMHOXKEHUE BEPOSITHOCTEH.

10. I'eomerpuyeckne 3aga4u (11 yacoB)

Omnucanue PCAIBbHBIX CI/ITyaIII/Iﬁ Ha A3BIKEC TI'COMCTPUH, HCCICAOBAHHUEC IMOCTPOCHHBIX MOZIeHef/'I C
UCIIOJIb30BAHUEM TE€OMETPUYECKUX TMOHITHM U TEOpeM, INpaKTHUeCKWe 3ajaud,  CBA3aHHBIE C
HaXOXJACHUCM I'COMCTPHUICCKUX BCIUYMH. Hcronbe30Banne OCHOBHEIX CAUHUI JJINHBI, IIJIOIIaau, O6’I)€Ma;
BBIpaXEHHE OoJiee KPYIMHBIX EAMHUIl Yepe3 Menkue u HaoOopoT. CBs3b KBaApaTOB JUAroHaien
napajiejiorpaMmMa M KBaJgpaToB €ro CTopoH. Paznuunbie (opmylibl  HaXOXIEHUS  IUIOIIaaeH
YeTHIPEXyroJbHUKOB. 3a/ladyl Ha OKPYKHOCTb. TpeyronpbHukH. Pa3nuyHble CcrnocoObl HaXOXACHUS
momaan TpeyroipbHuka. CBoiictBa 1iomanei. OCHOBHBIE COOTHOILIECHHUS B  IPSIMOYTOJIBHOM
TpeyrojbHUKe. PelieHue mnpsMOYroabHBIX TpeyroibHUKOB. (CBOWCTBA MIIOIIAJCH NPSAMOYTOIbHBIX
TPEYTrOJIbBHUKOB. YeThIPEXyroJIbHUKH. [IpaBuiibHBIE MHOTIOYroJbHUKH. OKpYKHOCTb. YTJIbl B
okpyxHocTd. Teopema 00 oTpe3kax mnepecekaromuxcs xopia. CBoiicTBa kacaTenbHbIX. BrnucanHas u
omHCaHHasi OKPYKHOCTH. J{muHa okpyxHoCcTH U nyru. [lnomans kpyra.

Ne Tema KosmnuecTBo yacoB
8 kuace 9 kaacce

1 Yucna u Beipaxkenus. [IpeodbpazoBanue 8 3
BbIpaxkeHuil. [loaroroska k I'BO

2 YpaBHeHus. CUCTEMBI ypaBHEHUIA. 3 5
IToxroroska x 'BD

3 HepagenctBa. CructeMbl HEPaBEHCTB. i 6
[ToaroToska k I'BD

4 [IpsiMmoyrosibHas cucTeMa KOOPJIMHAT Ha 3 -
mockoctH. [ToaroroBka k 'BD

5 Oyukuuu u ux rpaduxu. [logroroska v 5
I'BD

6 ApudmeTrndeckast U TeOMeTpUUYECKast i 3
nporpeccuu. [Toaroroska k I'BD

7 TexcroBrie 3agaun. Iloaroroska x I'BO 4 3

DneMeHThl KOMOMHATOPUKH U TEOPUU
BeposaTHOCTH. [ToaroroBka k 'BD

I'eomeTpuyeckue 3amaun.
[Toaroroka k 'BD

HUTOI'o 34 gaca 34 yaca




Kaneﬂnapﬂo-TeMaanecxoe NJIAaHHPOBaHUE

8 ki1ace
Ne Koxa-Bo
Tema 3ansaTus Conep:xanue
4acoB
1. | Yncaan Jenumocts IToHsATHA IPOCTOrO U COCTABHOI'O 1
BbIPa/KEHHS. HaTypaJIbHBIX yucia. CBOMCTBA AEIUMOCTH.
IIpeoOpa3oBanue | yucen. [Ipusnaku genumoctu Ha 2, 3, 5, 9,10.
BbIpaxkennid. (8 u) | [Ipubnuxennsie | [IpaBuiia okpyrieHus yucesn.
3HAYEHUS. AOCOMI0THAS M OTHOCHTENIbHAS
MIOTPEUIHOCTH.
Crenens ¢ [TonsiTve cTeneHy ¢ LEIbIM 3
LEIBbIM nokasarenem. [I[puMeHeHnne cBocTB
[I0KA3aTeJIEM. apu(METHYECKOTO KBaJPaTHOTO
KBangpaTubiit KOPHSI M KOPHS TPEThEU CTEIIEHU.
kopeHb. Kopenb | Onenka kBajpaTHbIX KOpHEH
TpeThen palrOHATBHBIMH YHUCIAMU.
CTEMEHHU.
Yuciossie IIoBTOpEHME YMCIOBBIX BBIPAKECHU, 2
BBIPKECHUS U BBIPAKEHU C IEPEMEHHBIMU,
BBIPAKEHUS C HCTOPUYECKUM OYEPKOM.
nepeMeHHbIMH. | Brinmonnenue nmpeodpa3oBaHus
[IpeoOpazoBanu | anreOpanyecKux BhIPAKEHUHN C
e MOMOIIBI0 (POPMYIT COKPALIIEHHOTO
anreOpanvyecku | yMHOXKEHHS.
X BBIPOKEHUM C
MIOMOUIbIO
hopmy
COKpALEHHOTO
YMHOXEHHUS.
Uctopuueckuii
OUEpK.
IToBTOpEHME pa3IMYHBIX BUJOB 2
HpobHo- JpOOHO-PALIMOHAIBHBIX BBIPAXKEHU.
panoHaibHble | BhINOIHEHNE TOXKIECTBEHHBIX
BBIPAKEHUS. npeodpa3oBaHuil JPoOHO-
ToXIEeCTBEHHB! | PALlMOHAIBHBIX BBIPAKEHUIA.
e
npeoOpa3oBaHu
s TpOOHO-
paloHaIbHBIX
BBIPAKCHUI.
Hppaumnonansn | IToBTOpEeHNE MOHATHA 1
b€ YHCIIA. UppalMoOHAIFHOTO Yncia, MU(OM 00
[HevicTBus ¢ HMppaLOHAIIBHBIX YUCIIAX, ABYMS
UPPALMOHANIBH | 3aMeYaTelbHBIMH HPPALIMOHAIBHBIMU
BIMH YU CJIAMH. yyciaamu. BeInosHeHne NeiCcTBH ¢
Mud 06 MPPaLMOHAILHBIMH YUCIIAMHU.
UppalMOHAIIbH
bIX yucnax. /[Ba
3aMeyaTeNbHbIX
UPpaLMOHAIIBH
BIX YHCIIA.
2. | YpaBHeHHus. Pa3Butne IToBTOpEHME MOHATUS YpaBHEHMS, 1




CucreMbl

ypaBHeHmii. (8 1)

MMOHSTHUS
yYpaBHEHUS.
Uctopuueckuii
OYEepK.
PaBHOCHMIBEHOCT
b YPaBHEHUH,
HX CHUCTEM.
CnenctBue u3
yYpaBHEHUS U

HUCTOPUYECKHM O4EPKOM,
PaBHOCUJIBHOCTH YPaBHEHUMU, UX
CHUCTEM, CIEICTBUS U3 YPABHECHHUS U
CHUCTEMBI YPAaBHECHUM.

CHCTEMEI
YpaBHEHUU.

OcCHOBHBIE [ToBTOpEHME OCHOBHBIX METOA0B
METO/IbI pEeLIEHUS pAllMOHATIBHBIX YPABHEHUN:
peuieHust pa3yioKeHHE Ha MHOXKUTEIH,
pPalMOHAIBHBIX | BBEIEHUE HOBOM MEPEMEHHOM.
YpaBHEHUM: ®opMuUpOBaHHE HABBIKOB
Pa3JIOKEHHUE HA | MCIOJIb30BAHUS JAHHBIX METOIOB ISl
MHOKHUTEIIH, pelieHusl ypaBHEHU.

BBEJICHHE HOBOM

MIEPEMEHHOM.

KBanpartHsie IloBTOpEHME MOHATHS KBaIPATHOTO
YpaBHEHUS. ypaBHeHUsA. POpMHUPOBAHUE YMEHUS
Hcropuueckuil | npuMeHATh TeopeMy Buera s

ouepk. Teopema
Buera.

pELIeHNs KBaIpaTHbIX YPaBHEHUH.
IToBTOpEHME ONpeneIeHns

Pewmenue KBaJpaTHOI'O TPEXUJICHA.

KBaJPaTHBIX @opMHpOBaHUE YMEHUS HAXOIUTh

YpaBHEHUH. KOpPHU KBaJIpaTHOT'O TPEXUJICHA,

KBagparuslii BBINOJIHATH PA3JI0KEHUE KBAAPATHOTO

TPEXUJIEH. TpEeX4JIEHa HA MHOKUTEIIN.

Haxoxnenue

KOpHEH

KBaJpaTHOIO

TpeX4JICHa.

Pasnoxenue

KBaJpaTHOIO

Tpex4JIeHa Ha

MHOKUTEIIH.

OcHoBHbIE IToBTOpEHNE OCHOBHBIX IIPUEMOB

MIPUEMBI pELIeHUs] CUCTEM YPaBHEHUM.

peuieHus PopMUPOBAHNE HABBIKOB

cucTeM HCITOJIb30BAaHUsI OCHOBHBIX IIPUEMOB

YpaBHEHUM. pELICHUS CUCTEM YPaBHEHUM.
IIpsimoyroabHasa | YpaBHEHUS YcTaHOBKAa COOTBETCTBUS MEXKIY
cucremMa MPSMOM, rpadgukoM QyHKIIHH U €€
KOOpAMHAT Ha napaboibl U AHAJIMTUYECKUM 3a/IaHUEM.
MJIOCKOCTH. (3 ) TUTIEPOOITBI ['eomeTpuyeckuii CMbICH

KO3 PHUIMEHTOB AJIsl ypaBHEHU I
npsiMoii 1 napabossl. Haxoxaenue
KOOP/IMHAT BEPILMHBI apadoJIbl,
TOYEK NepeceyeHus napadoIbl ¢
ocamu. [IpuHaIeKHOCTh HEKOTOPOI
TOYKH NMPSAMOU UK mapadosie.
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YpaBHeHue

VYcTaHoBKa COOTBETCTBHS MCKIAY

OKPYXHOCTHU rpaduKoM (QYHKIIUU U ee
AHAJTMTUYECKUM 33JaHHEM.
YpaBHEHHE OKPYKHOCTHU C LIEHTPOM B
Hayajle KOOpAUHAT, C LIEHTPOM B
Touke A(a;B). [IpuHaanexHoCTh
HEKOTOPOM TOUKU OKPYXKHOCTH.
DYHKIUMA U UX Pa3Butue [ToBTOpeHue MOHATHS QYyHKIINH,
rpauku HOHSITUS HUCTOPUYECKUM OYEPKOM, UHCIIOBBIX
(7 9) GbyHKIHIH. bynkuii, ux rpapukos. [Ilpumenenue
Hcropuyeckuii | GpyHKIMH B IPUPOJIE U TEXHHKE.
OUEepK.
Yuciossie
GyHKIUH, UX
rpaduKy.
OyHKINH B
pUpoJie U
TEXHUKE.
CaoiicTBa IToBTOpEHNE OCHOBHBIX CBOWCTB
rpaguKoB, rpapukoB. POpMUPOBAHUE HABBIKOB
YTEeHUE YTEeHUS rpaUKoB.
rpaduKoB.
OnementapHble | [loBTOpeHue 31eMeHTapHBIX IPUEMOB
IIPUEMBbI HOCTPOEHHUS U IPeoOpazoBaHus
HOCTPOCHUS U rpapukoB GpyHkuil. PopMupoBaHue
peoOpa3oBaHu | YMEHHUS CTPOUTH U BBIIOJIHATH
s rpa)uKOB npeoOpa3zoBaHus rpa)uKoB.
GyHKIMIA.
I'papuueckoe [ToBTOpEHME rpadUUECKOro pereHus
pelieHne YPaBHEHUH U UX CUCTEM.
ypaBHEHUN 1 ux | POpMHUpPOBAHNE HABBIKOB
CHUCTEM. rpaMuecKoro peleHust ypaBHeHUH 1
I'papuueckoe UX CUCTEM.
pelieHne [ToBTOpeHue rpauuecKoro pemeHus
HEPaBEHCTB U HEPABEHCTB U UX CHUCTEM.
UX CHUCTEM. ®opMHpPOBaHUE HABBIKOB
rpauyecKoro perieHust HepaBeHCTB U
UX CHCTEM.
[Toctpoenune IToBTOpEHME ANTOPUTMA IOCTPOCHHUS
rpaduxos rpavKOB «KYCOYHBIX» (QYHKIUH.
«KYCOYHBIX»
GyHKIHIA.
TexkcroBble 3amauu Ha DOopMHPOBAaHUE HABBIKOB PEILICHUS
3agaumn paBHOMEpHOE 3aJ1a4 Ha paBHOMEPHOE JABUKECHHUE.
(4 9) JBUKECHHUE. ®OopMHPOBAaHUE HABBIKOB PEILICHUS
3anaun Ha 3aJ1a4 Ha JABM)KEHUE IO peKe.
JBUKEHHE 10
peke.
3anaun Ha ®opMHUpOBaHUE HABBIKOB PEILICHUS
pabory. 3aja4d Ha padoTy.
3anauu Ha DOopMHPOBAaHUE HABBIKOB PEILICHUS
MIPOLIEHTHI. 3aJ1a4 Ha MPOLIEHTHI.
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Jlornueckue Jlornueckue 3amady. 3aHUMATEIbHEIE 1
3aJ1a4H. 3aJ1a4H.

3aHMMAaTEeIbHBIC

3aJ1a4H.

6. | I'eomerpuueckue | Buuel [TnanupoBanue , onpeaeIcHue 2
3a/a4M. TPEYrOJIbHUK. [0CJIE10BATENbHOCTH ACHCTBUH MIPH
IMoaroroBka k 3ameuaTesbHbIE | pELeHUE 3a/1a4.

I'B3. (44) JIMHUM U TOYKHU
B TPEYTOJIbBHUKE
[Tpaktnyeckue | Co3naBaTh U IpeoOPa3OBLIBATH 2
3aJa4M Ha MOJIETN U CXEMBI IIPU pPEILLICHUE 3a7a4
TEopeMy
[Tugaropa
HUTOIo 34 gyaca
9 kJace
Ne Koua-Bo
Tema 3ansaTus Conep:xkanue
4acoB
1. Yucaa u Crenensb ¢ [TonsiTve cTeneHu ¢ LeabIM 1
BbIPasKeHUSI. LEJIBbIM nokasaresueM. [IpumeHeHue cBOMCTB
IIpeoOpa3oBanue | rmoxasarenem. apru(pMETUIECKOTO KBAAPATHOTO
BbIpa:kenuii. (3 1) | KBagparusiii KOpHS U KOPHS TPETHEU CTEIECHHU.
kopeHb. Kopenb | Onenka kBapaTHbIX KOpHEH
TpPEThEU panoHaIbHBIMU YHACIAMH.
CTENEHHU.
Yucnossie IToBTOpEHME YMCIOBBIX BBIPAKECHHUI, 1
BBIPQKEHUS U BBIPAXXECHUI C IEPEMEHHBIMH,
BBIPAKEHUS C HUCTOPUYECKHM OYEPKOM.
nepeMeHHbIMU. | BpinmonHenue npeobpa3zoBaHus
[IpeoOpazoBanu | anredpanydecKux BBIPAKEHUHN C
e MOMOIIBIO (POPMYIT COKPALIEHHOTO
anreOpandyecku | yMHOXKEHHUS.
X BBIPQKEHUH C
MTOMOIIbIO
bopmyn
COKpAIIEHHOTO
YMHOXEHHUS.
Uctopuueckuii
OUEpK.
[ToBTOpEHME PA3INUHBIX BUJIOB 1
JpoGHo- JPpOOHO-pallMOHATIBHBIX BBIPA)KEHUI.
panoHaibHble | BolmonHeHue TOX1eCTBEHHBIX
BBIPAKECHUS. npeoOpa3oBaHuil 1poOHO-
ToX/1eCTBEHHBI | pallMOHAJIBHBIX BBIPAKECHUM.
e
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npeoOpa3oBaHu

s ApoOHO-
palMOHAIBHBIX
BBIPAXKEHHUIA.
YpaBHenus. PasBurune I103HaKOMUTB C pa3BUTUEM ITOHATHUSA
Cucrembl HIOHSTHS YPaBHEHUSI, UCTOPUUECKUM OYEPKOM.
ypaBHeHHuii. (5 4) | ypaBHEHHUS. PaBHOCHIIBHOCTB ypaBHEHHUI, HX
Hcropuueckuil | cucrem, CIeACTBUSA U3 YPAaBHEHHUS U
OYEPK. CHUCTEMBbI YPAaBHECHUM.
PaBHOCHiBHOCT
b YPaBHCHUH,
UX CUCTEM.

Cnencrsue u3
YpaBHEHHUS U

CHUCTEMBI

YpaBHEHUH.

OcHoBHbIE IloBTOpEHNE OCHOBHBIX METOZOB

METO/1bI pelIeHus pallMOHAJIBHBIX YPAaBHEHUMN:

peuieHus pa3yIoKEHUE HAa MHOKHTEH,

palMOHANbHBIX | BBEJIEHUE HOBOM NEPEMEHHOM.

YPaBHEHUN: @opMHUpPOBAaHNE HABBIKOB

pa3oKeHHe Ha | UCIOJIb30BaHUS JaHHBIX METO/IOB IS

MHOXUTEIIH, pelIeHUs ypaBHEHUIA.

BBEJICHUE HOBOU

IIEPEMEHHOM.

KBanpartubie [To3HaKOMUTH C HCTOPUYECKUM

YpaBHEHUS. ouepkoM. [loBTopeHue onpeneneHus

Hcropuueckuil | KBapaTHOI'O TPEXWICHA.

ouepk. Pemenne | ®opmupoBaHue yMEHUS HAXOIUTh

KBaJpPaTHBIX KOpPHU KBaJIpaTHOTO TPEXUICHA,

YpaBHEHUH. BBIIIOJIHATH PA3JIOKEHUE KBAIPATHOTO

KBagpartuslii TpeX4IeHa Ha MHOXXUTEIIN.

TPEXUJIEH.

Haxoxnenne

KOpHEH

KBaJpaTHOIO

TpeX4JICHa.

Pasznoxenue

KBaJpPaTHOIO

Tpex4JIeHa Ha

MHOXUTEIH.

OcHoBHbIE I1o3HaKOMUTB C OCHOBHBIMU

IIPUEMBI IIPUEMAMU PELICHUS CUCTEM

peuieHus ypaBHeHUul. POpMHUPOBATH HABBIKU

cucTeM HCITOJIb30BAaHUsI OCHOBHBIX IIPUEMOB

YpaBHEHUM. pELICHUS CUCTEM YPaBHEHUM.
HepaBencrBa u PasBurue I103HaKOMUTB C pa3BUTUEM ITOHATUS
CHCTEMBI MTOHATHUSA HEPaBEHCTBA, NCTOPUYECKUM
HepaBeHcTB (6 4) | HEpaBEHCTBa. OYEPKOM.

Hcropuueckuit | [loBropeHue noHATHSA

OUYEepK. PaBHOCUJILHOCTH HEPABEHCTB, UX

PaBHocuiibHOCT | cuctem. @OpMuUpPOBaHUE HABBIKOB

b HEPABEHCTB,

MMPUMCHCHUA CBOMCTB HCPABCHCTB.
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HX CHUCTEM.
CpoiicTBa
HEpPABEHCTB.
Pemienue
HEpPABEHCTB.
Meton
WHTEPBAJIOB —
YHUBEpCaIbHBIN
METO/I pEIICHUS
HEPABEHCTB.

IToBTOpEHNE OCHOBHBIX IPUEMOB
pELIEHUs] HEPABEHCTB, B YACTHOCTH, C
METOJIOM HHTEPBAJIOB —
YHUBEPCAIbHBIM METOJIOM PELICHUS
HepaBeHCTB. POPMUPOBAaHNE HABBIKB
pELICHUS HEPABEHCTB METOA0M
MHTEPBAJIOB.

Meton oleHKH
MIPU PEIICHUN

IloBTOpEHME METOHA OLICHKHU IIPU
pELIeHNH HEPAaBEHCTB.

HEPABEHCTB. ®opMHUpPOBaHUE HABBIKOB PELLICHUS
HEPaBEHCTB METOJIOM OLIEHKH.
Cucremsl IToBTOpEHNE OCHOBHBIX IPUEMOB
HEPaBEHCTB, pELIEHHs CUCTEM HEPaBEHCTB.
OCHOBHBIE ®opMHUpOBaHUE HABBIKOB
METOAbI UX HCIOJIb30BaHUSI OCHOBHBIX IIPUEMOB
pelIeHus. pEeIlIeHUs] CUCTEM HEPaBEHCTB.
DOYHKIUMA U UX Pas3Burne I1o3HaKOMUTB C pa3BUTHE MOHATHUSA
rpapuku HIOHSTHS (byHKLNH, HICTOPUYECKUM OYEPKOM.
(59) GyHKINH. [ToBTOpEHKE MOHATHS YUCIOBBIX
Hcropuueckuii | pyHKIMI, X rpadMKOB, IPUMEHEHHE
OYEpK. (GYHKIMH B IPUPOJIE U TEXHUKE.
Yucnoseie
byHKUIHUH, UX
rpaduku.
OyHKIWH B
IpUpoJE U
TEXHHKE.
CaoiicTBa OcHoBHbIE CBOWCTBA T'pa(KOB.
rpaguKoB, DOpMHUPOBAaHUE HABBIKOB YTECHHUS
YTEHUE rpauKoB.
rpauKoB.
OnemeHrtapHsle | [loBTOpeHHe npHEMOB MOCTPOEHUS U
IIPUEMBI npeoOpazoBanus rpadukoB QyHKINH.
IIOCTPOEHHUS U DopMHUpPOBaHUE YMEHUS CTPOUTH U
peoOpa3oBaHy | BBINOJIHATH MpeoOpa3zoBaHUs
g TpauKOB rpauKoB.
GyHKIHIA.
Apudmernveckasi | Apupmernueck | OnpeneneHust apupMeTHIecKoi
" ast mporpeccust | mporpeccuu. PexkyppentHas ¢gopmyna,
reoMeTpuyecKas ¢dbopmyna n-oro ysieHa.

nporpeccus (34)

XapaKkTepUCTUUECKOE CBOKCTBO.
HaxoxaeHne cyMMbI I-NIEPBBIX
YJICHOB.

I'eomeTpuuecka
sl IPOTPeECCUs

OmnpeneneHns TeOMETPHYECKON
nporpeccuu. Pexyppentnas hopmyna,
dbopmyra m-oro yjieHa.
XapakTepucTu4eckoe CBOMCTRBO.
HaxoxieHne cymMBbl I-IIepBBIX
YJICHOB.
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TexkcToBbIE 3ajauu Ha ®opMUPOBATh HABBIKH PELICHUS
3a1a4u paBHOMEpHOE 3a/1ay Ha paBHOMEPHOE JIBUKEHUE.
(3 4) JBUKEHUE. ®opMUPOBATh HABBIKH PELICHUS

3anauu Ha 3a]1a4 Ha JABM)KEHUE 110 PEKE.

JIBJKEHHE 110

peke.

3ajauu Ha @opMHUpOBaHUE HABBIKOB PELICHUS

pabory. 3aja4d Ha padoTy.

3anauu Ha dopMUpOBaHUE HABBIKOB PEIICHUS

IIPOLICHTBI. 3a/1a4 Ha IPOLICHTHI.
DJIeMeHThI Meronsl Pemenne kKoMOMHATOPHBIX 33134 Ha
KOMOMHATOPUKM | PELICHHUS MIPABUJIO CIIOKEHUS U YMHOXEHUE, C
U TeOpUM KOMOMHATOPHBI | IpUMEHEHUEM (OPMYIT pa3MEIICHUS,
BEPOSITHOCTH. X 3a7ad4: MIEPECTAaHOBKHU U coueTaHus. Pemenue
IoaroroBka K nepedop KOMOHMHATOPHBIX 33/1a4 ¢ TPUMECHCHUE
I'BD (4u9) BO3MOXHBIX HECKOJIbKUX (hopMyIt.

BApUAHTOB,

JIEpPEBO

BAapUAHTOB,

MIPaBUIIO

YMHOXKEHHS.

Hauanbnbie

CBEJICHUS U3

TEOPUH

BEPOSITHOCTEM.

BepositHOCTB

CIIy4aitHOTO

COOBITHA.

Cnoxenue u

YMHOXEHHE

BEPOSITHOCTEH.
I'eomerpuueckue | IIpaktuueckue | Co3ngaBaTh U peoOpa3oOBBIBATH
3ajavm. 3a/1auu Ha MOJICJIA U CXEMBI TPU PEIICHHE 3a71a9
IHoaroroBka K TeopemMy
I'B3. (54) [Tudaropa

Buast [ImanupoBanue , onpeaeneHue

TPEYrOJIbHUK. MOCJIEI0BATEIbHOCTH IEUCTBUH TIPH

3ameuaTeNbHbIE | pelleHue 3a/1a4.

JIMHAN ¥ TOYKH
B TPEYTOJIbHUKE

Pemenue 3amau
Ha HaXOXXIeHHE
paauyca
BITMCAHHOM 1
ONMCaHHOM
OKPY>KHOCTH
O0KOJIO
TpPEyroJIbHUKA

BriOupates Hanbomnee 3¢ dexTuBHbIC
CIOCOOBI peleHus 3a/1a4 B
3aBUCUMOCTH OT KOHKPETHBIX
YCIOBUU

Pentenue 3anau
Ha IPUMEHEHNUE
bopmyn
IUTOIIA N

Hcnoap3oBaHne 3HAKOBO-
CHUMBOJIBHBIE CPEICTBA [T PEIICHUS
3amad. OOOCHOBBIBATH DTAIIbI
pelieHusl.
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YEeTBIPEXYTOJIbH
HKOB.

UTOIro 34 yaca

NudopmannoHHo- MeToanYeCKOe o0ecnevyeHune.

Jlureparypa

1. Cepus «YueHue ¢ yBiaecueHHUEM», 3aHUMATEIbHAsI MaTeMaTHKa Ha YPOKaX M BHEKIJIACCHBIX
MeponpusITHIX; 5 — 9 kiaccel, u3.«Iooycy»;

2. Cepus «['oToBUMCS K onuMmHragam», [1oIroToBka MKOJILHUKOB K OJIMMITAAAM 10 MATEMATHKE;

5 — 9 kmaccel, w3, «I'modycy;

3. Cepus «KagecTBo 00y4eHUs», TOBTOPEHUE M KOHTPOJIb 3HAHUH 110 MAaTEMAaTHUKE HA yPOKaX U
BHEKJIACCHBIX MEPONPUATHUSX; 7- 9 kiaccsl, u3f. «I'molyc»;

Caiitsl:

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

N
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