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INOACHUTEJIBHASA 3AIINCKA

JanHas mnporpaMma sBisercss pabodell mporpaMmoil yueOHoro kypca «lIpakTukym 10
MaTeMaTHUKe» i 00ydaromuxcs 7-9 Ki1accoB OCHOBHOW LIKOJIBI.

Hesn 00y4eHusi.

Co3HaTenbHOE OBJIAZICHUE YYAIIMMUCS CHCTEMOW anreOpandecKux U reOMEeTPUYECKUX 3HAHUHA U
YMEHHH He0OXOIMMO B IOBCEIHEBHOM JKHU3HHM [UISI W3YYEHHMS] CMEXHBIX JHUCHUIUIMH U
IPOI0JDKEHUS 00pa30BaHMUsL.

[TpakTryeckasi 3HaUUMOCTD TpeaMeTa «MaTeMaTUYeCcKuil MPaKTUKyM» 00YCJIOBIIEHa TeM, UTO €&
O00BEKTOM SIBJISIIOTCA KOJMYECTBEHHBIE OTHOIIECHUS AEMCTBUTEIBLHOrO Mupa. MaTemaruueckas
MOJIrOTOBKA HEOOXOIMMa 17151 IOHMMAaHUsI IPUHIUIIOB YCTPONUCTBA U UCIIOJIb30BAHMSI COBPEMEHHOMN
TEXHHUKH, BOCIIPUATHS HAYUYHBIX U TEXHUUYECKUX MOHATUHN U uieil. Maremaruka sBIsSeTCs 3bIKOM
Hayku M TeXHUKH. C e€ MOMOUIbI0 MOAENUPYIOTCS M HM3Y4YalOTCs SIBICHHUS M TPOIECCHI,
IIPOUCXOSIIKUE B IIPUPOJIE.

Matemartuka sBIsieTCS OJHUM U3 OMOPHBIX MPEIMETOB OCHOBHOM MIKOJIBI: OHa OOecreuynBaeT
U3Yy4EHUE JIPYIUX IUCUUIUIMH. B mepByro oyepenp 3TO OTHOCHUTCS K IIpeIMEeTaM €CTECTBEHHO-
HAyYHOTO IIMKJa, B YaCTHOCTU K (u3uke. Pa3BuTHE JTOrHUECKOrO MBIIUICHUS YYalllUXCs MpU
Oo0OydyeHHH MaTeMaTHKE CIIOCOOCTBYET YCBOECHHUIO MPEAMETOB T'yMAaHUTApHOIO LIMKIIA.
[TpakTHyeckre yMEeHHs 1 HaBBIKU alre0pandeckoro ¥ reOMeTpUIeCcKOro Xxapakrepa Heo0X0IuMbl
JUTSL TPYAOBOM W MPO(ECCHOHATBHOM MOIIOTOBKH IIKOJIHLHUKOB.

PazBute y yuammxcs MpaBWIbHBIX MPEACTABICHUN O CYIIHOCTH M IPOUCXOXKICHUU
anreOpandecKnx aOCTPaKIMif, COOTHOLICHUN PEabHOTO M HJICAIBHOTO, XapaKTepe OTPaKEeHUs
MaTeMaTHYECKOW HayKOil SIBIIGHUH U MPOLIECCOB pealbHOr0 MHUpa, MECTE anreOpbl U TeOMETPUH B
CUCTEME HAyK M POJM MaTeMaTUYEeCKOr0 MOJEIUPOBAHUS B HAyYHOM IIO3HAHUU U B IMPAKTUKE
crocoOcTByeT (POPMHUPOBAHUIO HAYYHOTO MHPOBO33PEHUS YYALIUXCS U KaueCTB MBIIUICHUS,
HEOOXOMMBIX IS aJIaliTallii B COBPEMEHHOM MH(POPMAIITMOHHOM O0IIIEeCTBE.

Tpebyst OT ydammxcsi yMCTBEHHBIX U BOJIEBBIX YCUJIMHA, KOHIIEHTPALMM BHUMAHUs, aKTUBHOCTH
pa3BUTOrO BOOOpakeHHs, Yy4eOHbI Kypc «lIpakTMKyM 10 MareMaTHKe» pa3BUBAECT
HPaBCTBEHHbIE YEPThl JMYHOCTH (HACTOHYMBOCTb, II€JICYCTPEMIIEHHOCTh, TBOPYECKYIO
AKTUBHOCTh, CAMOCTOSITEIbBHOCTh, OTBETCTBEHHOCTb, TPY10JIF00HE, TUCIIUIUINHY U KPUTUYHOCTh
MBILJIEHHUS) 1 YMEHUE apryMEHTUPOBAHHO OTCTaMBaTh CBOM B3IJIAJbI M YOEXKIEHUS, a TaKxKe
CIIOCOOHOCTh MPUHUMATh CAMOCTOSATEIbHBIC PELICHUSI.

W3ydyeHne JaHHOTO IpeaMeTa CYIIECTBEHHO PacUIMPSAET KPYro3op y4alluxcs, 3HAKOMs UX C
WHIYKIIMEH W JeayKiued, o0oOleHneM W KOHKPETH3alluel, aHaJu30M U CHHTE30M,
KiJaccupukalme M cucTeMaru3anuel, abcTparupoBaHMEM, aHAJOTHMeH. AKTHUBHOE
MCIIOJIb30BaHUE 33/1a4 Ha BCEX 3Tarax yueOHOro mpolecca pa3BuBaeT TBOPUYECKHE CIOCOOHOCTH
IIKOJIbHUKOB.

N3yuenue yuebHoro kypca «IIpakTukym 1o MaremMaTHKe» M03BOJISIET (POPMUPOBATh YMEHUS U
HaBBIKM YMCTBEHHOI'O TpyJa - IJIAHUPOBAaHUE CBOEH paboThl, MOMCK pallMOHAIBHBIX MyTel eé
BBITMIOJTHEHMSI, KPUTHYECKYIO OLIEHKY pe3ysbTaToB. B mpoiiecce n3yueHus: MKOIbHUKU JTOJIKHBI
HAYYMTBHCS M3J1araTh CBOM MBICIIU SICHO M MCUEPIIBIBAOLIE, JJAKOHMYHO U EMKO, IPUOOPECTH
HaBBIKU YETKOT0, aKKypaTHOTI'O U IPaMOTHOIO BHITIOJHEHHS] MATEMaTHYECKUX 3alHCeH.
Baxneiimeii 3a1aueii sBisieTcss pa3BUTHE JIOTHYECKOTO MBIIUIEHUS ydamuxcsi. CaMu 00bEeKThI
MaTeMaTUYeCKUX YMO3aKIIOUeHUH M TPUHATbIE B anredpe W TeoOMETpUH IMpaBWwiIa HX
KOHCTPYUPOBAHMS CIIOCOOCTBYIOT (DOPMHPOBAHHIO YMEHHUH OOOCHOBBIBATH M JOKa3bIBaTh
CYXKICHHSI, IPUBOUTH YETKHUE OMPEENICHNUs, Pa3BUBAIOT JIOTUYECKYIO MHTYHUIUIO, KPaTko U
HarJIsHO PACKPBIBAIOT MEXAHU3M JIOTHYECKUX [TOCTPOCHUN U y4yaT UX IPUMEHEHHUIO.

Tem cambiM yueOHbIN Kypc «IpakTHKyM 1o MaTeMaTHKe», pacKpbIBasi BHYTPEHHIOK TapMOHUIO
MaTeMaTHKH, (OPMUPYsI TOHUMAHHE KPACOThl U M3SIIECTBA MAaTeMaTHUECKUX PACCYXICHU,
BHOCHT 3HAUUTENbHBIN BKJIa/ B 3CTETUYECKOE BOCIIUTAHUE YUALUXCS.

B ocHOBy Hacrosmiel nporpamMmsl MOJIOXKEHBI EJArOTHYECKUE U TUAAKTUYECKHE TPUHIUIIBI



BApHUATUBHOI'O0 PAa3BUBAIOLICTO 06p8.30BaHI/IH U COBPCMCHHBIC IUAAKTHKO-TICUXOJIOTHYCCKUC
TEHJICHIINU, CBSI3aHHBIC C BAPHATUBHBIM pa3BUBaIOIMUM oOpa3oBanueM u TpedboBanusmu OI'OC.
JIngHoctHO OPUCHTUPOBAHHBIC IMPUHLMUIIBL: MPUHOUII AOATUBHOCTH, IPUHIUII PA3BUTUA,
MPUHLINI KOM(OPTHOCTH IIpoLiecca 00yyeHusl.

Ky.HBTypHO OPHUCHTHPOBAHHBIC TPUHIMUIIBL: ITPUHIUIT HeHOCTHOﬁ KapTUHBI MHpA; NPUHIWIL
LEJIOCTHOCTU COJIep KaHUs O00pa30BaHUSA; MPUHIUI CUCTEMATUYHOCTHU; MPUHIUI CMBICIOBOTO
OTHOILIEHHSI K MHpPY; MPHHLIUIN OPHEHTUPOBOYHON (YHKIMU 3HAHUM; NMPUHIMII OMOpPHI HA
KYJIBTYPY Kak MUPOBO33PEHUE U KaK KYJIbTYPHBIH CTEPEOTHII.
I[CSITeJIbHOCTHO—OpI/IeHTI/IpOBaHHBIe MNPUHOUIIBI: TPHUHIWIT 06yquH51 ACATCIIbHOCTH,; MMPUHIUII
YIPaBISIEMOro Mepexo/ia OT IEATEIbHOCTH B Y4eOHOM CUTyalluH K JESTEIIbHOCTH B dKU3HEHHOM
CUTYyallM{; TPUHIMI TEpexojla OT COBMECTHOM Y4eOHO-TIO3HABATEIbHOM MACSITEIBHOCTU K
CaMOCTOSITENIbHOM AESITeIbHOCTH yJallerocs (30Ha OmKaiiinero pa3BUuTHsl ); MPUHIUI OTIOPHI HA
IpOIECChl CHOHTAaHHOTO PA3BUTHS; MPUHLIMI (OPMHUPOBAHUS TOTPEOHOCTH B TBOPUECTBE U
YMEHHM TBOPUYECTBA.

O6y‘leHI/IC MaTeMaTUKE B OCHOBHOM IIIKOJIE HaIpaBJICHO HA JOCTHUIKCHUC CIICAYIOIUX ueﬂed:
1. 8 Hanpaeieruu 1U4YHOCMHO20 pa3zeumus.

o q)OpMI/IpOBaHI/Ie HpeI[CTaBJ'IeHI/Iﬁ O MaTCMAaTHUKEC KaK 4aCTHu O6H.[€‘I€JIOBC‘ICCKOI>1 KYJIbTYPHI,
0 3HAYUMMOCTU MAaTCMATUKU B Pa3BUTUX HUBUJIN3AIUN 1 COBPEMCHHOI'O O6HI€CTBa;

® Ppa3BUTHE JIOTMYECKOTO U KPUTUYECKOTO MBILIUICHHS, KYJIbTYypbl PEUH, CIIOCOOHOCTH K
YMCTBEHHOMY 3KCIIEPUMEHTY;

° q)OpMI/IpOBaHI/IC HHTeHHeKTyaHLHOﬁ YCCTHOCTH U 06’beKTI/IBHOCTI/I, CIIOCOOHOCTH K
MMpEOAOJICHUIO MBICIIMTCIIbHBIX CTCPCOTUIIOB, BBITCKAIOIIUX M3 O6I)II[6HHOFO OIIbITA,

® BOCHOUTAHUEC KAYeCTB JIMYHOCTHU, O6eCHe‘lI/IBaIOH_[I/IX COIUAIIBHYTO MO6I/IJ'IBHOCTL,
CIIOCOOHOCTH IMPUHUMATE CAMOCTOATCIIbHBIC PCIICHUA

® (opmHupoBaHNE KaueCTB MBIIUICHHS, HEOOXOIUMBIX Ul aJalTallid B COBPEMEHHOM
MH(}OpPMaLOHHOM OOIIECTBE;

® pa3BUTHE HHTEpeca K MareMaTMYecKOMy TBOPYECTBY M  MaTeMaTHUYECKUX
CIIOCOOHOCTEMN.
6 Memanpe()MemHOM HanpaeﬂeHuu:

PasBUTHUC HpeI[CTaBHeHI/Iﬁ O Mar€MaTuKE Kak (bopMe OIIMCaHHUA M MCTOJC IMO3HAHHA
HeﬁCTBHTeHBHOCTH, CO3JaHUC YCJIOBI/Iﬁ JJIA HpI/I06peTeHI/IH NEpBOHAYAJILHOI'O OIIbITA
MaTEMaTU4CCKOro MOJACIMPOBAHNA

° q)OpMPIpOBaHI/IC O6H.[I/IX CII0CO00B HHTCJ’IJ’ICKTy&J’IBHOfI ACATCIIbHOCTU, XapAaKTCPHBIX JI
MaTEeMaTUKH U SBJISIOMIMXCS OCHOBOM IIO3HABATCIIHLHOM KYJIBbTYPHI, 3HAYUMOMN IS
Pa3InYHbIX C(I)ep YeJI0BEUYECKOM ACATCIIBHOCTH,

6 }’Zpe()Mel’I’IHOM Hanpaeiernuu.

OBJIAICHUC MATCMATHYCCKUMHU 3HAHUAIMU HU  YMCHHSAIMU, HCO6XOI[I/IM]':>IMI/I I
MMPOAOJIDKCHUA 06p330BaHI/I$I, HU3YUCHUA CMCKHBIX OUCHUIUIMH, TIPUMCHCHUA B
HOBCCHHCBHOﬁ KHN3HH,

® cozmanue GyHAAMEHTa Ui MaTeMaTHYeCKOTO pa3BUTHS, (DOPMUPOBAHHUS MEXaHH3MOB
MBIIICHHSI, XapaKTePHBIX TSI MATEMAaTHIECKOH JIeSITeTbHOCTH.

B ocHoBe panHOW paboueil mporpamMMmbl JIEKHT HAeSd TyMaHU3alUMM OO0ydYeHus,
COOTBETCTBYIOIIAsl COBPEMEHHBIM NPEICTABICHUSAM O MENSIX IIKOJIBHOTO OO0pa3oBaHUs, W
yaensomas 0codoe BHUMaHUE TMYHOCTH YUSHHKa, €r0 MHTEpecaM U CIOCOOHOCTSIM.
[Ipennaraemast yueOHasi mporpamma mo3BoJIIeT 00eceunTs POPMUPOBAHUE, KAK npeoMemHblX
YMEHHH, TaK U YHUBEPCATbHBIX Y4eOHbIX Oelicmeuti IKOIHHUKOB, a TaKXKe CIOCOOCTBYET
noctkeHuto onpenenéHHbix Bo OI'OC IMYHOCTHBIX pe3ysbTaToB, KOTOPHIE B JajbHEMIIeM
MO3BOJIAT YYallUMCsl MPUMEHATh NMOJYYEHHBIE 3HAHUS U YMEHHS /ISl PEHICHUs Pa3TU4HBIX
KU3HEHHBIX 3371a4.



B ocHoBe conepkaHusi 00y4eHUs] MaTeMaTUKE JIGKHUT OBJIAJICHUE YYAITUMUCS CIETYIOUTUMU
BUJAaMU  KOMIIETCHIIMI: MNpeAMeTHOH, KOMMYHHUKATHBHOH, OPraHM3allMOHHON U
001IeKyJbTYPHOUH. B COOTBETCTBMM € 3THMMH BHJIaMH KOMIIETCHIIMM BBIJCICHBI TJIaBHbIC
COJIEpXKATEIbHO-1ICTIEBbIE HAMPABJICHHUS Pa3BUTHS y4allUXCs CpPEACTBaMH YYeOHOro Kypca
«IIpakTKyM 10 MaTeMaTHKe» B 7-9 Kiaccax.

IIpeameTHnasi komnereHuus. [log mpeaMeTHON KOMIIETEHIIMEH TTOHUMAETCSI OCBEIOMIIEHHOCTh
[IKOJIGHUKOB O CHCTEME OCHOBHBIX MATEMAaTHYECKUX TPEJICTABICHUNM W OBJIAJCHUC
HEOOXOJUMBIMH  MPEAMETHBIMU YMEHHUSIMH. DOPMHUPYIOTCS CIASAYIOIMHE OO0pa3yroIIHe 3Ty
KOMIICTEHIIUIO TPEJICTABICHHUS: O MAaTeMaTUYeCKOM S3bIKE KaK CpPEICTBE BBIPAXKCHHUS
MaTEeMaTUYECKUX 3aKOHOB, 3aKOHOMEPHOCTEH M T.I.; O MAaTEMAaTUYECKOM MOJICTUPOBAHUH KaK
OJTHOM U3 BRKHBIX METOAOB MO3HaHWS Mupa. DOPMHUPYIOTCS CIEAYIOIHE OOpa3yIoIe 3Ty
KOMIIETCHIIUIO YMEHHS: CO3/1aBaTh MPOCTEHIINE MaTeMAaTUUYECKUE MOJIEIH, pad0TaTh C HUIMHU H
WHTEPIPETHPOBATH MOJNYUYCHHBIC PE3YJbTAThl; MPUOOpPETaTh U CUCTEMATH3UPOBATH 3HAHUS O
croco0ax perieHus: MaTeMaTHYSCKUX 3aad, a TaKKe NMPUMEHATh TH 3HAHUS U YMEHUS IS
peIlIeHrs MHOTUX JKU3HEHHBIX 3ajad.

KommyHukaTuBHass kommereHuusi. [loJ KOMMYHUKAaTHBHON KOMIETEHIMEW MOHUMAETCS
c(OPMHUPOBAHHOCTh ~YMEHHUsS SCHO ® YETKO  W3JlaraTb CBOM  MBICJIH, CTPOUTH
apryMEeHTUPOBAHHbIE PACCYXKICHHS, BECTU JHAJIOT, BOCIPUHUMAs TOUKY 3pEHHsI cOOeceTHIKA U
B TO € BpeMs MMojBepras e€ KpUTUYSCKOMY aHAIIN3y, OTCTAauBaTh (IIPH HEOOXOIMMOCTH) CBOIO
TOYKY 3pEHHs, BBICTpaWBas CHCTEMYy aprymeHtanuud. QopMuUpyroTcs o0pasyloniue 3Ty
KOMITCTEHITUIO YMEHUS, a TAK)KE YMEHUS U3BJIEKAaTh HH(POPMAIIHIO M3 PA3HOTO POJIa HCTOYHUKOB,
npeoOpa3zoBbIBasi €€ MPU HEOOXOIUMOCTU B APyrue GopMbl (TEKCThI, TAOIUIIBI, CXEMBI U T.11.).
OpranusanuonHass KommnereHuusi. [log oOpraHuM3alMOHHONM KOMIIETEHUMEH IOHUMAETCS
c(OpMUPOBAHHOCTh YMEHHUSI CAMOCTOSITENILHO HAaXOAWTh M MPUCBaUBaTh HEOOXOAUMBIE
yYanuMcs HOBbIe 3HaHHS. DOPMUPYIOTCS CIEAyIOImue O0pa3yromue 3Ty KOMIICTSHIIUIO
YMEHHsSI: CaMOCTOSITENIbHO CTaBUTh Y4eOHYIO 3amauy (1enb), pa3ObuBatb €€ Ha COCTaBHbBIC
YacTH, Ha KOTOPBIX OYyJeT OCHOBBIBATHCS IMPOIECC €€ PEIICHHS, aHAIM3UPOBATH PE3YIIbTAT
NEHCTBUS, BBISBIATH JOMYLICHHbIE OUIMOKUA M HETOYHOCTH, MCHIPABIATh UX M IMPEACTABIATh
MOJTyYEHHBIA Pe3yJIbTaT B (hOpMe, JITKO TOCTYITHOW SISt BOCTIPHUSITHS JPYTUX JTFOJICH.
OO0umekyabTypHass koMmneTeHuus. [log oOIIEKyTbTYpHOH KOMIETEHIMEH MOHUMAETCs
OCBEJIOMJICHHOCTH IITKOJIBHUKOB O MaTeMaTHKE KaK JIEMEHTE OOIIeYesIOBEUECKON KYIbTYPBI, €&
MeCTe B CUCTEME IPYTHX HaykK, a Takke € poJid B Pa3BUTHH MPEACTABICHUI YelIoBEeYeCTBa O
[EJIOCTHOW KapTuHe MHupa. DOPMHUPYIOTCS CIEIYIONIHE OOpa3yroIlne 3Ty KOMIICTCHIIUIO
npecTaBiIeHus: 00 YpOBHE pa3BUTHS MAaTEeMaTHKH Ha Pa3HBIX HCTOPUYECKHUX ITAMaX; O BEICOKOU
MPAKTUIECKON 3HAYMMOCTH MAaTEMaTHKH C TOYKH 3PSHUS CO3JaHMS U Pa3BUTHS MaTepPHATLHOMN
KyJbTYpBI 4€JIOBEUECTBA, a TAKXKE O BAXXKHOW POJTM MAaTeMaTHKH C TOYKHU 3peHUs] OPMUPOBAHUU
TaKUX BXKHEUIMX YePT JMYHOCTH, KaK HE3aBUCHMOCTh M KPUTHYHOCTH MBIIUICHUS, BOJS U
HACTOWYMBOCTb B JOCTUKEHHUH LIETH U JIP.

Wzyuenne yueOHOTO Kypca «IIpakThkyM 1o MaTemaTtwke» is 7-9 KJIaccoB HampaBleHO Ha
dbopMUpOBaHHE Yy ydYalIUXCs MaTeMaTM4YecKOro ammapara JUisi pelieHHs 3a1ad U3 PasHbIX
pa3zeioB MaTeMaTUKH, CMEXHBIX MPEIMETOB, OKpPYKAIOMEH peabHOCTH. MareMaTH4ecKoe
oOpa3oBaHMEe B OCHOBHOW IIKOJIE CKIAJbIBACTCS U3 CIEAYIOIIUX COJEPKATEIbHBIX
KOMITOHEHTOB (TOYHBIE Ha3BaHUs OJIOKOB): apughmemuxa; anzeopa; zeomempus; 3J1eMeHmMbl
KOMOUHAmMOpUKU, meopuu 6epoAmHocmeil, CmamucmuKkyu u 102uxku. B cBoeil COBOKYIHOCTH
OHH OTpPaKalOT OoraThlii OMBIT OOydYeHWs MaTeMaTHKe B HAIeH CcTpaHe, YYUTHIBAIOT
COBPEMEHHBIC TCHJICHIIMU OTEYECTBEHHOW IIKOJBI M MO3BOJISIIOT PEau30BaTh MOCTABICHHBIC
nepe]T MKOJIBHBIM 00pa30BaHUEM IeIM Ha WHPOPMAITMOHHO €MKOM M TIPAKTHYECKHA 3HAYHMOM
MaTepuane. JTU cojepaTelbHble KOMIIOHEHTHI, Pa3BUBAsCh Ha MPOTSKEHUH BCEX JIET
00y4YeHHsI, ECTECTBEHHBIM 00pa30M NEPEIICTAIOTCS U B3aUMOJICHCTBYIOT B YIEOHBIX Kypcax.
Apugpmemurka npuzBaHa  CIMOCOOCTBOBATH  MPUOOPETEHHIO  MPAKTUYECKUX  HABBIKOB,
HEOOXOIUMBIX IS IOBCETHEBHOM KU3HHU. OHA CITYy>KUT 0a30H.



TI'eomempus - OAWH W3 BaXHEWIINX KOMIIOHEHTOB MaTeMaTH4eckoro oOpa3oBaHUS,
HEOOXOIUMBIA Ji1 TPUOOpPETEHUS KOHKPETHBIX 3HAHUH O MPOCTPAHCTBE M MPAKTUYECKH
3HAUYMMBIX yMEHUN, (OPMUPOBAHHS SI3bIKA OMUCAHHS OOBEKTOB OKPYKAIOIIETO MHpa, s
pa3BUTHS TMPOCTPAHCTBEHHOIO BOOOPaKEHHS U WHTYULIUU, MAaTEMaTH4YeCKOW KYIbTYpbl, AJIs
ACTETUYECKOT0 BOCHMUTAHUSA OOydarommxcs. V3ydeHue reoMeTpud BHOCUT BKJIAJ B Pa3BHTHE
JIOTUYECKOTI0 MBIIIICHUS, B OPMHUpPOBaAHHE MOHSATHUS 10KA3aTEIbCTBA.

Inemenmul 102uKU, KOMOUHAMOPUKU, CIHAMUCIMUKY U MEOPUU 6EPOAMHOCMEN CTAHOBSITCS
00s3aTeNbHBIM KOMIIOHEHTOM UIKOJIBHOTO 00pa3oBaHUsl, YCHJIMBAIOIIUM €ro MPHUKIATHOE U
NPaKTUYECKOe 3HAueHHe. DTOT MaTepual HeoOXOauM, Mpexae Bcero, s (OPMHPOBAHUS
(GyHKIIMOHAIBHOW TPAaMOTHOCTH — YMEHUW BOCIPUHUMATh W aHAJIM3UPOBATh HHQOpMAIIHIO,
MPEJICTABICHHYIO B PA3JIMYHBIX JOpMax, TOHUMATh BEPOSTHOCTHBIN XapaKTep MHOTHX PealbHBIX
3aBHCUMOCTEH, MPOU3BOJUTH MPOCTEUIINE BEPOSITHOCTHBIE pAacy€Thl. [3yueHue OCHOB
KOMOWHATOPUKH TI03BOJIUT Y4YalIeMyCsl OCYIIECTBIISITh PAcCCMOTPEHHE CiIydaeB, Iepedbop u
no/IcYET YKuclia BAPUAHTOB, B TOM YHCJIE B MPOCTEUIINX MPUKIIAJHBIX 33a]a4ax.

[lpy wW3y4eHHWH CTATHCTUKM W TEOPUH BEPOSTHOCTEH O0OramaroTcs MPEACTaBICHUS O
COBPEMEHHOM KapTHMHE MHpa U METOJIaX €ro HCCIeOBaHUs, (POPMUPYETCS MOHHMAHUE POIU
CTAaTHCTUKM KaK HMCTOYHHMKA COIMAIBHO 3HAYUMOW HH(OpPMAIMHM W 3aKIaJBIBAIOTCS OCHOBBI
BEPOATHOCTHOT'O MBIIIJICHHS.

Takum 00pa3oM, B X0/1€ OCBOCHUS COJIEpKaHHsI yueOHOTO Kypca «lIpakTukym 1o MareMaTHKe»
IUTst 7-9 KJ1accoB ydaniuecs moxy4aroT BO3MOKHOCTD:

pa3BUTH MPEICTABICHHE O YHCIE W POJIM BBIYMCICHUN B YEIIOBEUECKOW MPAKTUKE;
c(hopMHUPOBATh MPAKTUUECKNE HABBIKU BBIOJIHEHUS YCTHBIX, TUCbMEHHBIX, HHCTPYMEHTAIbHBIX
BBIYHCIICHHH, PA3BUTh BEIUUCITHTEILHYIO KYIbTYPY;

OBJIAJIETh CUMBOJIMYECKUM SI3BIKOM alreOphl, BbIPaOOTaTh (HOpMaibHO-OMEPATUBHBIC
anreOpanvdecKue YMCHHS W HAYYHTHhCS MPHUMEHATh WX K PEHICHUI0 MAaTeMaTHYeCKUX |
HEMaTeMaTUYECKUX 3a/1ay;

W3YYUTh CBOWCTBA W TpapuKH DJIEMEHTAPHBIX (PYHKIHMA, HAYIUTHCS HCIOJIB30BaTh
byHKIIMOHANbHO-TpadUUeCKue TPEACTaBICHUS JUIS ONHCAaHWs M aHaiu3a peajbHBIX
3aBUCHUMOCTCI;

pa3BUTh MPOCTPAHCTBEHHBIE TMPEJCTaBICHUS] U W300pa3uTENbHBIE YMEHHUS, OCBOHTH
OCHOBHBIE  (DaKTBI W  METOABl  IUTAHUMETPHH, TO3HAKOMHUTBCS €  MPOCTEHIIMMHU
MPOCTPAHCTBEHHBIMH TEJIAMH U UX CBOHCTBAMU;

MOJTYYUTh TPEACTABICHUS O CTaTUCTUYECKHX 3aKOHOMEPHOCTSIX B peaJbHOM MHpPE U O
pa3IMyYHBIX crmoco0ax WX HU3YYeHHs, 00 OCOOEHHOCTAX BBIBOJAOB M MPOTHO30B, HOCSIIMX
BEPOSITHOCTHBIN XapaKTep;

Pa3BUTH JIOTHYECKOE MBIIIJICHHE U PEYb — YMEHHUSI JIOTHUYECKH 0OOOCHOBHIBAThH CYKICHUS,
MIPOBOJIMTH HECJIOKHBIE CHCTEMATU3AIIUHN, TIPUBOAUTH TPHUMEPHI U KOHTPIIPHUMEPBI, UCTIOJIE30BATh
pa3INYHbIe SA3BIKH MaTEMATHKH (CIIOBECHBIN, CHMBOIHYECKUN, TpadUUIECKH) AT UILTIOCTPAIIUH,
WHTEPIIPETAINH, APTYMEHTAIIUU U JIOKA3aTeIhCTBA,

chopMUpOBaTh MPEACTABICHUS 00 M3y4yaeMBbIX MOHSATHSIX M METOAAaX KaK BaKHEHIIHUX
CpEJCTBAaX MaTeMaTH4YECKOI0 MOJIETMPOBAHUS PEATIbHBIX MPOIIECCOB U SIBJICHUM.

Bunbt yueOHOI nesTenbHOCTH: O6ecera, TeKIuU, GPOHTAIBHBIN OMPOC, HHIUBUYaTbHBINA
MOAX 0/, MapHas paboTa, paboTa ¢ TeCTaMH, KapTOYKH, MPAKTUKYMBI TIO PEIICHUIO 3aad4.

Ha nannsiii npeaqmer otBoautes 7-9 kimaccax mo 1 gacy (M3 mIKOJIRHOTO KOMITOHEHTA), 7 KJlacc-
34 gaca B rog, 8 ximacc — 34 gacoB B roa, 9 kinacc — 34 yaca B rof,.



COJAEP/KAHUE OBYYEHUA

MATEMATHUKA. AJITEBPA. TEOMETPUSI.

HarypanbHuble uymciaa. HarypaneHbii  pan.  JlecaThuHas  cuUCTEMa  CUMCIICHUS.
Apudmerndeckue 1eHUCTBUS ¢ HATypadbHBIMHU YnciiaMu. CBOMCTBA apu(PMETHUECKUX ICHCTBUM.

CrerneHp ¢ HaTypaJbHBIM [10KA3aTEIIEM.

YucnoBble BeIpa)KECHU, 3HAYCHUE YUCIOBOTO BbIpaxkeHUs. [opanok neicTBUI B YUCIIOBBIX
BBIPOKEHUSAX, HCIIOJIb30BaHUE CKOOOK. Pemienme TEKCTOBBIX 3ahad  apu(PMETHYECKUMHU
Croco6amu.

Jenurenu n xpatHsle. CBOMCTBa U NpU3HAKU JAeAUMMOCTU. [IpocThle M cocTaBHbIE yuCIA.
Pa3nosxeHne HaTypaIbHOIO YMCIIA HA IIPOCTBIE MHOKUTENHN. J[€JIEHHE C OCTaTKOM.

Jpodu. OOsikHOBeHHBIE podu. OCHOBHOE CBOWCTBO apodu. CpaBHEHHE OOBIKHOBEHHBIX
npobeit. Apupmernueckue 1eHCTBUS ¢ 0OBIKHOBEHHBIMU Jpo0sMu. HaxoxkieHue 4acTu oT 1es10ro
Y L€JI0TO I10 €ro 4acTH.

Hecsatnunbie npodu. CpaBHEHHE IECATUYHBIX ApoOed. ApudmeTrndyeckue IACHCTBUS C
necaTnaHbIME ApoOsimu. [IpencraBinenne necsaTHuHOW ApoOH B BUAE OOBIKHOBEHHOW ApOOH M
OOBIKHOBEHHOH B BUJIE JIECSITUYHOM.

[TpoLieHThl; HaXOXAEHHE IPOLEHTOB OT BEIMYMHBI U BEIUYMHBI MO €€ MPOLICHTaM.
OrHolleHne; BBIpaXECHHE OTHOLIEHUS B MpoueHTax. llpomopuus; OCHOBHOE CBOWCTBO
IPOIOPLIUH.

Pemienue TekcTOBBIX 3a7ja4 apUPMETHIECKUMHU CIIOCOOaMHU.

Paumonanbuble umcaa. [lojoxkuTenbHble W OTPULATENIbHBIE 4YHCIA, MOIYJb YHUCIHA.
MHoecTBO 1enbIX uucel. MHOKECTBO PpallMOHAIBHBIX YHCEN; PAalMOHAIBHOE YHCIO Kak
OTHOLIEHUE m/n, T m — LIEJI0€ YUCII0, a n — HaTypajbHoe. CpaBHEHUE PALIMOHAIBHBIX YUCEIL.
Apudmernueckue neicTBUs ¢ pallMOHAIbHBIMU ynciamu. CBoiicTBa apuMeTHUecKuX AeHCTBUI.
CrerneHs ¢ LeIbIM [T0Ka3aTeIeM.

JericTBuTeabHbIe Yncaa. KBaapaTHelii KOpeHb U3 uncia. KopeHb TpeTbel CTENECHH.

[Tonsatne 00 uppanMoOHATBLHOM YHMCIe. VppalmuoHANBHOCTh YHCIAa W HECOM3MEPHUMOCTD
CTOPOHBI ¥ TMaroHaIu KBajpara. [lecaTnynble MpUOIMKEeHUs UppallMOHATIBHBIX YHCe. 2

MHOX€eCTBO  JIEHCTBUTENBHBIX  YHCEN;  NPEICTaBICHHE  JCHCTBUTENBHBIX  YHCENT
0ECKOHEUHBIMU ECATUUHBIMU 1po0siMu. CpaBHEHUE JIEHCTBUTENBHBIX YUCEI.

Koopaunarnas npsimasi. M300paxkeHne yuces ToUkaMu KOOPAMHATHOM mpsiMoil. YucnoBsie
IIPOMEXKYTKH.

HN3mepenusi, nmpulJMKeHHsI, OLEHKH. Pa3Mepsl OOBEKTOB OKpyXKarouero mupa (oT
3JIEMEHTApHBIX 4YacTUI 10 BceneHHOH), UIMTENBbHOCTh MHPOLECCOB B OKPYXKAIOIEM MHpE.
Boienenue MHOXUTENS — CTENEHH JECSATH B 3aIIMCH YUCIIA.

[TpubnmxEHHOE 3HaYEHUE BEITMYMHBI, TOYHOCTh NpuOIMmKeHus. OKpyriieHue HaTypaabHBIX
YHCell ¥ IeCATUYHBIX IpoOeil. [Ipuknaka u oleHKa pe3yabTaTOB BHIYUCICHUH.

AJredpanyeckue BbIpa:keHHsl. bykBeHHbIE BbIpa)KeHUS (BBIPAXKEHUS C MEPEMEHHBIMH).
UucnoBoe 3HaueHHWe OYKBEHHOIO BbIpakeHUs. JlomycTUMble 3HAU€HHS IE€PEMEHHBIX.
[ToncranoBka BbIpakeHUH BMeCTO nepeMeHHBIX. [IpeoOpa3oBaHue OYKBEHHBIX BBIpA)KEHUH Ha
OCHOBE CBOMCTB apuMeTHUeCKHX AeicTBUl. PaBeHCTBO OyKBEHHBIX BbIpaxeHHH. ToXKIecTBO.

CreneHsb ¢ HaTypalbHBIM ITOKa3aTeneM U e€ cBoicTBa. OIHOUIEHBI 1 MHOTOWIEHBI. CTeneHb
MHoroujeHa. CrokeHue, BbBIUMTAHHE, YMHOKEHHE MHOTrowIeHOB. DOpMyIbl COKpaIl€HHOTO
YMHOXEHMS: KBagpaT CYMMbl M KBajapaT pa3sHOCTH. Popmyna pa3HOCTH KBaJpaToB.
[TpeoOpa3zoBaHue 11€0r0 BHIPAKEHUSI B MHOTOWIEeH. Pa3iojkeHre MHOTOWIEHOB Ha MHOKHUTEIIH.
MHorounens! ¢ ogqHoi nepemeHHol. Kopens MHorounena. KBagpaTtHblil TpEXWIEH; pa3iloKeHNE
KBaJIPaTHOTO TPEXWIEHA HA MHOKUTEIIH.

Anrebpanueckast ApoOb. OCHOBHOE CBOMCTBO anredpaunueckoir npobu. CioxeHue,
BbIUHMTaHUE, YMHOXKEHHE, JeJieHne anredpanyeckux ipooeii. CTeneHsp ¢ LeabIM oKa3aTeseM U e
CBOMCTBA.

PanmonanpHblie BhIpayKeHUS U UX MpeoOpa3zoBaHus. J[okazaTenbcTBO TOKIECTB.



KBanpatusie kopau. CBoiicTBa apupMeTHIECKIX KBAZAPATHBIX KOPHEH W MX MPUMEHEHHUE K
IpeoOpa30BaHUIO YHUCIOBBIX BBIPAXKEHUN U BBIYUCIICHUSM.

YpaBHenusi. YpapHenue ¢ ofHoit nepemenHoil. Kopenb ypaBHenusi. CBOICTBA YHCIOBBIX
paBeHCTB. PaBHOCHMIIBHOCTD ypaBHEHUM.

Jluneiinoe ypaBHenue. KBagparHoe ypaBHeHHe: popMyia KOpHEH KBaJAPAaTHOTO ypaBHEHHUS.
Teopema Buera. Pemienue ypaBHEHU, CBOIAIIMUXCS K JUHEWMHBIM U KBaApaTHbIM. [Ipumepsl
pelieHusT ypaBHEHHH TpeThbeid W ueTBEPTON cremeHed. PemeHue apoOHO-paoHaTbHBIX
YpaBHEHUH.

YpaBHeHue ¢ AByMs iepeMeHHbIMU. JInHEitHOe ypaBHEHUE € IBYMS [IEPEMEHHBIMU, IPUMEPDI
pEILIEHUs] ypaBHEHUH B LIEJIbIX YHCIIAX.

Cucrema ypaBHEHHMI ¢ AByMs IiepeMeHHbIMU. PaBHOcuiIbHOCTH cucteM. CucCTEMBI ABYX
JMHENHBIX YPaBHEHUH € IBYMs IEPEMEHHBIMU; PELICHHUE TIOJCTAHOBKOU U ClI0kKeHUEM. [Ipumepst
pEIIEHUs CUCTEM HEJIMHENHBIX YPaBHEHUH C IBYMS IEPEMEHHBIMHU.

Pemienue TekCTOBBIX 3a7au anredpandeckuM CrocoOoM.

JlexkapToBBI KOOPAMHATHI HA TIOCKOCTH. 'paduueckast mHTEpHpeTanus ypaBHEHUS C IBYMs
nepeMeHHbIMU. ['paduk TMHEHHOro ypaBHEHUs C ABYMS NEPEMEHHBIMH; YIII0OBOW KO3 UIIMEHT
IpsIMOM; YCJIOBHE NApauIeIbHOCTU NPSMbIX. ['paduku mpocTelInX HEIMHEWHBIX ypaBHEHUIL:
napabosna, runep6oa, OKpyXHOCTb. I'paduueckas MHTEpIIpeTalysl CUCTEM YpaBHEHUH C ABYMS
NIEPEMEHHBIMH.

HepasencrBa. UncnoBble HEpaBEHCTBA U UX CBOMCTBA.

HepasenctBo ¢ ogHOM nepeMeHHONW. PaBHOCHIIBHOCTh HEPAaBEHCTB. JINHENHbBIE HEPABEHCTBA
¢ ogHOM nepeMeHHoM. KBagpaTHele HepaBeHCTBAa. CHCTEMbI HEPABEHCTB C OAHON IIEPEMEHHOM.

®ynkuuu. [lpumepsl  3aBucuMocTed; mpsMas  IPONOPLUOHAIBHOCTh,  OOpaTHas
IPONOPLHUOHATIBHOCTb. 3aJaHue 3aBUCUMOCTEH (opMmynamMu; BBIYMCICHHS 1O (Qopmyliam.
3aBUCUMOCTH MEXy BeTnunHaMu. [Ipumepsl rpaduKoB 3aBHCUMOCTEH, OTPaXKAIOIINX pealbHbIC
IIPOLIECCHI.

Yucaosble pyHkuuu. [lousatue GyHknum, o6acTs NpuMeHeHHs U 001aCTh 3HaAUCHHs! (PYHKIIHH.
CnocoOs1 3ananus pyakiuu. ['padux pynkuuu. CpolicTBa (YHKIIUHU, UX OTPaKEHUE HA
rpa¢puke. DyHKINUHU, OMUCHIBAIOIINE MPSAMYIO U 00paTHYIO IPONOPLHUOHATIBHBIE 3aBUCUMOCTH, UX
rpaduku u cBoicTBa. JIuneitnas pynkuus, e€ rpaduk u coiictBa. KBagpatuunas pyHkuus, eé
rpaduk u cBoiicTBa. CTeneHHbIe PYHKIIMH C HATYpaJIbHBIMU MOKa3aTeasiMu 2 U 3, ux rpaduku u

cBoiictBa. I'paduku pynxmmit y = vVx, y=Vx, y=[x|

YucnoBbie MOCAeN0BATENbHOCTH. [IOHATHME 4YHMCIIOBOM TMOCIENOBATENBHOCTH. 3aJaHUE
MOCJIEIOBATEILHOCTH PEKYPPEHTHOM popMyIioi u (Hopmysioil n-ro ujieHa.

Apudmernudeckas 1 reoMmerpuyeckas nporpeccuu. @opmyIibl n-ro 4ieHa apupmMeTundeckoi u
F€OMETPUUYECKON Tporpeccuid, CyMMBl NEpBBIX n-X WIEHOB. H300pakeHue 4JIeHOB
apu(MeTHUECKOW H TEeOMETPHUUYECKOW TMpOorpeccuid TOYKaMH KOOPIMHATHOM IJIOCKOCTH.
JIuHenHbIN 1 SKCTOHEHITUATBHBIN POCT. CII0XKHBIE TPOIICHTHI.

OnucareqbHass cratucTuka. [IpencraBneHue MaHHBIX B BUAE TaOiMI, JUarpamwm,
rpaduxoB. CryyaiiHass HW3MEHUMBOCTh. CTATUCTUYECKHE XapaKTEPUCTHKU HaOOpa JaHHBIX:
cpeaHee apudmeTnueckoe, MeAMaHA, HaWOOJbIIEE M HAWMEHbIIEE 3HAYEHUs, pa3Max.
[IpencraBieHue o BBIOOPOUHOM HCCIIEIOBAaHUU.

Cay4aiinble cOObITHS M BepOATHOCTb. [loHATHE O Cciay4allHOM OIBITE M CIy4ailHOM
coObiTun. YacTtoTa ciydaiiHOro coObiTus. CTaTUCTUYECKUN MOAXOJ K MOHSATHIO BEPOSTHOCTH.
BeposiTHOCTH  NPOTUBOMOJIOKHBIX COOBITHHA. JlOCTOBEepHBIE M HEBO3MOXKHBIE COOBITHSL.
PaBHOBO3MOKHOCTH coObITHI. Kitaccuueckoe onpezeneHue BeposSTHOCTH.

KomOunaTtopuka. Pemenue  KOMOMHAaTOpHBIX — 3aJad  mepedOpoM  BapUaHTOB.
Komb6unaropnoe npasuio ymHoxenus. [lepecranoBku u hakropuai.

Harasnnas reomerpus. Harnsanele npeacraBieHus o (Gurypax Ha IUIOCKOCTH: IpsMas,
OTpE30K, Jy4, Yroj, JOMAaHas, MHOTOYTOJIbHUK, OKPYXHOCTb, Kpyr. YeThIpEXYroJIbHUK,
IPSAIMOYTOJIBHUK, KBaApaT. TpeyroibHUK, BUAbI TPEYTOJBHUKOB. [IpaBUIbHBIE MHOTOYTOJIBHUKH.



B3anMmHOe pacnosioKeHue ABYX IMPSAMBIX, JBYX OKPYXXHOCTEH, NPAMOM M OKPYKHOCTH.
N3o0pakeHne reomeTprudeckux GUryp u ux KOHGpUTryparmii.

Jnuna otpeska, noMaHou. Ilepumerp MHOroyrosbHuKa. EAMHUIBI M3MEpPEHUS [UIMHBL
W3mepenne 1nuHbl 0Tpe3Ka, IOCTPOCHUE OTPE3Ka 3aJaHHOM JIJTMHBI.

Bunsr yrnos. I'pagycnas mepa yrma. M3mepeHue M IOCTPOCHHE YIVIOB C ITOMOILBIO
TpaHcnopTupa. buccekrtpuca yria.

[Tonstue mnomaan GUrypsl; €IUHHUIBI U3MEPEHUs Iuiomaay. [lnomane npsaMoyrojabHHKa,
kBazpara. [Ipubmmkénnoe m3amepenue miomaau (GuUryp Ha kiaetdatoi Oymare. PaBHOBenukue
¢urypsl. Pa3zpe3anue u coctaBieHne TeOMETPUYECKUX UTYP.

Harnsigaeie npenctaBieHust O IPOCTPAHCTBEHHBIX (UTypax: KyO, mapajjiesenurie]], Ipu3ma,
nupamuaa, map, cepa, Konyc, muiauHap. Vzo0pakeHne mpocTpancTBeHHBIX ¢uryp. [Ipumeps
ceyeHul.  MuororpanHuku.  IIpaBunbHble ~ MHOrorpaHHuku.  [Ipumepbr  pa3BEpTok
MHOTOT'PaHHHUKOB, IIHJIMHIPA U KOHYyca. M3roToBIeHne Mojieneil MpoCTpaHCTBEHHBIX QUTYp.

[Tonsitue 06béMa; enuHUIBI 00bEMA. OOBEM IPSIMOYTOJIBLHOTO MapajuieenuIesa, Kyoa.

[Tonstue o paBenctBe ¢uryp. LleHTpanbHas, oceBas W 3epKajibHasi CHMMETpPUHU.
N300paxeHne CHMMETPUYHBIX QUTYD.

I'eomerpuueckne ¢urypsl. [Ipsmeie u yrasl. Touka, npsiMasi, TNIOCKOCTb. OTpe30K, JIyd.
Yrou. Buael yrinos. Beprukanbable 1 CMEXHBIE YIiibl. buccekTpuca yria.

[TapamtensHble M nepecekaromuecss npsmele. llepnenaukynspueie npsmsle. Teopemsl 0
NapaJyIeIbHOCTH U NEPHEHANKYJISPHOCTH MNpsAMbIX. llepneHaukynsp M HaKJIOHHAs K MPSAMOM.
CepenMHHBIN NEPIEHAUKYISP K OTPE3KY.

['eomeTrpuyeckoe Mecto Touek. CBoilcTBa OHCCEKTPHUCHI yIila U CEPeIUHHOIO
NEPIEHAUKYIISIPA K OTPE3KY.

Tpeyronbuuk. Bpeicota, Meamnana, OucceKkTpuca, CpeaHss JUHHUS TPEYroJbHUKA.
PaBHOOepeHHBIE M PABHOCTOPOHHHE TPEYTOJLHUKHU; CBOMCTBA W MPHU3HAKH PAaBHOOEIPEHHOTO
TpeyrosnbHuka. [lpu3Haku  paBeHCTBa  TpeyroJbHUKOB. HepaBeHCTBO  TpeyroibHUKA.
CooTHoOIIEHHS MEXAY CTOPOHAMM U yriamMu TpeyrojpHuka. CymMMma YIiOB TpeyrojbHUKA.
Buemnue yriel TpeyronbHuka. Teopema @aneca. [loqodue tpeyronbaukos. [Ipuznaku mogoous
TpeyroiabHuKoB. Teopema Ilugaropa. CuHyc, KOCHHYC, TaHI'€HC, KOTAHI'€HC OCTpPOro yria
IIPSIMOYTOJIBHOTO TpeyroyibHUKa U yrioB oT 0 no 180°, nmpuBeneHue k octpomy yriy. Pemenue
IPSIMOYTOJIBHBIX TPEyroibHUKOB. OCHOBHOE TPUTOHOMETPUUECKOE TOXKIAECTBO. DOpMyIbl,
CBA3BIBAIOIIME CHHYC, KOCHUHYC, TaHI'€HC, KOTAaHI€HC OJHOTO M TOro ke yria. Pemenue
TPEYTroJIbHUKOB: TEOPEMa KOCHUHYCOB U TEOPEMA CUHYCOB. 3aMeuaTeNIbHbIE TOUKU TPEYroJbHUKA.

YerbipéxyronpHuk. [lapamienorpaMmM, ero cBoiicTsa u npusHaku. [IpsmoyronsHuK, KBaapar,
poMO, X CBOMCTBA U MpU3HAKU. Tpanenus, cpeaHsist TUHUS Tparenuu.

MHoroyronsHuK. Beinykisie MHOroyronbHUKU. CyMMa yIJIOB BBIITYKJIOTO MHOTOYTOJIBHHKA.
[TpaBuIIbHBIE MHOTOYTOJIBHUKH.

OxpyxHocTb 1 Kpyr. Jlyra, xopna. Cekrop, cermeHT. LleHTpanbHblil yros, BHIUCAaHHBIN yrod;
BEJIMYMHA BIIMCAaHHOTO YyIVIa. B3auMHOE pacnosioKeHue MNpsAMOA M  OKPYKHOCTH, JIBYX
okpyxHocTel. KacaTenbHas u cexymas K OKpy»KHOCTH, UX CBOWCTBa. BriucaHHble 1 onucaHHbIE
MHOTOYTOJIbHUKU. OKpPY)KHOCTb, BIMCAHHAS B TPEYTOJIbHUK, U OKPY>KHOCTb, OIKCAHHAsI OKOJIO
TpeyrojabHUKa. BrincanHsle 1 onucaHHble OKPY>KHOCTH IPAaBUIIBHOIO MHOTOYTIOJIbHUKA.

['eomerpuueckue npeobOpazoBanus. [lonstue o paBenctse ¢uryp. [loHsTHE O ABMKEHHUH:
oceBasi W LIEHTpalbHAs CUMMETPHHM, MapajulelbHbI mepeHoc, nmoBopot. [lonarue o momobum
buryp v roMOTETHUH.

Pemenue 3a1au Ha BBIYMCIIEHUE, 10KA3aTEIbCTBO U TIOCTPOEHUE C UCIIOJIB30BAHUEM CBOWCTB
U3YYEHHBIX (uryp.

HN3mepenne reomeTpu4ecKux BeJn4mH. J[mHa otpeska. PaccTosiHue OT TOUKH 0 IPSIMOM.
PaccTosiHue Mexny napauienbHbIMU IPSIMBIMHU.

[IepumeTp MHOrOYTOJIbHHKA.

JnHa OKpYy>KHOCTH, YUCIIO T, IJIMHA YT OKPYKHOCTH.



I'pangycHas Mepa yria, COOTBETCTBUE MEXy BEIMYMHON LIEHTPAIBHOIO yIila U JUINHOM yru
OKPY>KHOCTH.

[Tonsatne mmomanu I1IocKkuX ¢uryp. PaBHOCOCTaBlIeHHbIE W PAaBHOBENHMKHE (DUTYPBHI.
[Tnomane npsmoyronsHuka. [Inomany napaienorpamma, TpeyrojapHuKa 1 Tpanenuu. Ihnomans
MHoOroyrojbHuka. Ilnomane kpyra u miomans cexkropa. CoOTHOIIEHHE MEXTY ILIOMAIIMU
MoA00HBIX (UTYP.

Pemienue 3a1a4 Ha BBIYMCICHHUE U I0KA3aTEIBCTBO C UCIOIB30BAHUEM M3YYEHHBIX (POPMYIL

Koopaunartsl. YpaBuenue npsimoid. Koopaunartsl cepeinubl oTpe3ka. @opmysia pacCTOSHUS
MEXy IByMsl TOUKaMU IUIOCKOCTH. Y paBHEHUE OKPYKHOCTH.

Bekrtopbl. J{nuHa (Moaynb) Bekropa. PaBeHcTBO BekTopoB. KommmHeapHble BEKTOPBI.
Koopaunatsl BekTopa. Y MHOXEHHE BEKTOPA HAa YHCII0, CYMMa BEKTOPOB, PA3JI0KEHHUE BEKTOPA 110
JIBYM HEKOJUIMHEAPHbIM BeKTOpaM. CKaJIIpHOE IPOU3BENECHNUE BEKTOPOB.

TeopeTnko-MHOXKeCTBeHHbIe NMOHATHA. MHOXECTBO, 3JEMEHT MHOXECTBA. 3a/JaHue
MHOKECTB IIEPEUHUCICHUEM DJIEMEHTOB, XapaKTEPUCTUYECKUM CBOMCTBOM. (CTaHIapTHbIE
0003HaueHHsI YUCIOBBIX MHOECTB. IlycToe MHOXECTBO M ero obo3HaueHue. [1oaAMHOXKECTBO.
OObeanHeHUE U TIepeceyeHe MHOXKECTB.

Wnmroctpaliysi OTHOIIEHUH MEX/ly MHOXECTBAMH C TIOMOIIIbIO AUarpaMM Diliiepa — BenHa.
DJieMeHTHI JIOTHKH. OrpenencHre. AKCHOMBI U TeopeMsl. Jloka3aTenbeTBo. Jloka3areabCTBO OT
npotuBHoro. Teopema, oOparHas ganHoi. [Ipumep u KoHTpIIpUMED.

[ToHsiTHE O PABHOCUIILHOCTH, CJI€J0BAaHUM, YIOTPEOIEHUE JOIMUECKUX CBA30K eciiu... mo, 8
MOM U MOLKO 8 MOM Clyyae, TOTUUECKUE CBA3KU U, UTU.

MaremaTuka B HCTOpHYeCKOM pa3BuTHM. Vcropus (opMmupoBaHUS NOHATUS YHCHA:
HaTypaJIbHbIE 4YHCIA, JpOOM, HEAOCTATOYHOCTh PALMOHAJIBHBIX YHUCENl JJIsi T€OMETPHUYECKHX
U3MepeHul, uppauroHagbHble yucaa. CTapuHHbIE cUCTeMbl 3anucy yucen. Jpobu B Basuione,
Erunre, Pume. OTkppiTue necaTudHbIX 1podeil. CtapuHHbIe cucTeMbl Mep. JlecsiTuunble qpodu u
MeTpuueckas cucreMa Mep. llosBiienne otpunarensubix yncen ¥ vy, JI. Maraunkuid. JI. Diinep.

3apoxaeHue anreOpel B Heapax apudmeruku. Ain-Xopesmu. PoxxneHue OyKBEHHOU
cumBonukd. [1. ®epma. @. Buer. P. [lekapt. McTopus Bompoca o HaxoxaeHUH GopMy KOpHEI
anreOpandyeckux YpaBHEHMM, Hepa3peluMoCcTh B pajJuKajaX YpaBHEHHUH cTeneHu, Ooublieit
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IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI YYHEBHOTI'O KYPCA

«IIPAKTHKYM 110 MATEMATHUKE» B 7-9 KJIACCAX

Marematuueckoe 00Opa3oBaHUE ABISETCS 00SA3aTENBbHOM M HEOTHEMJIEMOW 4YacTbhio OOUIEro
o0pa3oBaHMs Ha BCEX CTYIMEHSAX IMKOIbl. O0ydeHre MaTeMaTHKE B OCHOBHOU IIIKOJIE HAIPABICHO
Ha JJOCTMIKEHUE CIIEAYIOUIUX PE3YJIbTATOB:

JIMYHOCTHBIE PE3YJIbTAThI OCBOCHHUS
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5)

6)

7)

8)
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BOCIIUTAHUE POCCUMCKOM TIPAKJAHCKOW HICHTUYHOCTH: NATPUOTU3MA, YBAXKEHHUS K
OtedecTBy, MPOILLIOE M HACTOsIIEe MHOTOHAIIMOHAIBHOrO Hapoaa Poccuu; oco3HaHue
CBOEH 3THUYECKOH NMPUHAJICKHOCTH, 3HAHUE UCTOPUH, SI3bIKA, KYJIbTYPHI CBOETO Hapo/a,
CBOEro Kpasi, OCHOB KYJbTYpHOTO Hacieausi HapooB Poccuu 1 yenoBedecTBa; yCBOCHHE
T'YMaHHCTUYECKHUX, JIeMOKPATUYECKUX u TPaIUIIMOHHBIX [EHHOCTEH
MHOTOHAIIMOHAIIBHOT'O POCCUHCKOTO OOIIECTBA; BOCIIUTAHNE YYBCTBA OTBETCTBEHHOCTH U
nonra nepen Poaunoit;

dbopMUpOBaHHE OTBETCTBEHHOTO OTHOUICHHS K YYEHHIO, TOTOBHOCTH U CIOCOOHOCTH,
00yJaroIUXCs K CaMOPa3BUTHIO H CAMOOOPA30BaHUIO HA OCHOBE MOTHBAIIMH K O0YICHHUIO
U TIO3HAHMIO, OCO3HAHHOMY BBIOOPY M MOCTPOCHUIO JajbHEWIIeH HWHIWBUIYaTbHOU
TpaeKTOpMU O0pa3oBaHMs Ha 0a3e OpPUEHTUPOBKM B MHpe Tpodeccuid u
po(hecCHOHANBHBIX MPEANOYTEHUN ¢ YIETOM YCTOWYMBBIX [MO3HABATEIBHBIX HHTEPECOB,
a TaKXKe Ha OCHOBE ()OPMHUPOBAHUS YBAKUTEIBHOTO OTHOIICHHS K TPYY, PA3BUTHSI OTIBITA
y4acTus B COLIUATIBLHO 3HAYUMOM TPYIIE;

¢dopMHpOBaHHE LEIOCTHOTO MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAyKH W OOIIECTBEHHOM NPAaKTHKH, YYUTHIBAIOIIETO COIHUAIBHOE,
KYJIBTYpPHOE, S3BIKOBOE, TYXOBHOE MHOTO00Opa3ne COBPEMEHHOTO MUPA;

dbopMUpOBaHHE OCO3HAHHOTO, YBAXHUTEIBHOTO M JOOPOXKEIATEIbHOIO OTHOIICHUS K
JPYroMy 4YeJIOBEeKY, ero MHEHHIO, MUPOBO33PEHHIO, KYIIBTYpPE, S3BIKY, BEPE, TPAXKITAHCKOM
MO3UIMH, K UCTOPHH, KYIbType, PElIWTUd, TPAJAULIUAM, S3bIKaM, LIEHHOCTSAM HapoOB
Poccun 1 HapooB MUpa; TOTOBHOCTH M CIIOCOOHOCTH BECTH JHAJIOT C APYTUMH JIFObMH
U JIOCTUTaTh B HEM B3aUMOIIOHUMAHUS;

OCBOCHHE COLMAIBHBIX HOPM, TPABWJI MOBEJCHHS, POJIe U (OPM COLMATBHON KU3HH B
rpynnax M cooOIlecTBaX, BKJIOYas B3pOCIbIE U COLUAIbHBIE COOOIIECTBA; ydacTHE B
MIKOJBHOM CaMOYTIPAaBIIEHUH U OOIIECTBEHHOH KH3HH B TMpeaeliaX BO3PACTHBIX
KOMIETEHIIM C  y4eTOM PpPETrHOHAJbHBIX, OJTHOKYJIbTYPHBIX, COIMAIbHBIX H
9KOHOMHYECKHUX OCOOEHHOCTEH;

pa3sBUTHE MOPAJILHOTO CO3HAHUS U KOMIIETEHTHOCTHU B PEIIEHUU MOPAJIBbHBIX MTPOOJIEM Ha
OCHOBE JIMYHOCTHOTO BBIOOpa, (OPMHPOBAHNE HPABCTBEHHBIX YYBCTB M HPABCTBEHHOTO
MOBEJICHUSI, OCO3HAHHOTO U OTBETCTBEHHOT'0 OTHOILIEHHS K COOCTBEHHBIM MOCTYIIKaM;
¢dopMHpoBaHNE KOMMYHHUKATHBHON KOMITETEHTHOCTH B OOIIEHWH M COTPYIHUYECTBE CO
CBEpCTHHKAMM, JETbMU CTapUIero M MJQJLIEr0 BO3pacTa, B3pOCIBIMH B IIpolecce
00pa3oBaTenbHON, 00IIECTBEHHO TMOJIE3HOM, YI4EeOHO-UCCIE0BATEIbCKOM, TBOPUECKON U
JIPYTUX BUIOB JESTEIBHOCTH;

dbopMHUpOBaHKE IIEHHOCTH 370POBOTO U 0€30MacHOr0 00pasa KU3HH, YCBOCHHUE MPABUII
UH/IMBUYAIbHOTO W KOJUIGKTMBHOTO O€30MacHOr0 TIOBEJCHHMS B 4YpE3BbIUAHBIX
CUTYAIHSX, YTPOXKAIOIIUX KU3HH U 37J0POBBIO JIFOJIEH, TPaBHJI MIOBEICHUS HA TPAHCTIOPTE
U Ha JIOpOorax;

(dbopMHpOBaHHWE OCHOB JKOJOTMYECKOH KYJIBTYpPBI, COOTBETCTBYIOUIEH COBPEMEHHOMY
YPOBHIO 3KOJOIMYECKOT'O MBIIIUIEHUS], pA3BUTHE OIBITa SKOJOTMYECKH OPHUEHTHPOBAHHOM
pedIeKCUBHO-OIIEHOYHOH 1 MMPAKTHYECKON JCATEIIbHOCTH B )KU3HEHHBIX CUTYAIHSIX;

10) OCO3HAaHUEC 3HA4YCHUA CCMBbH B JXH3HH YCJIOBCKA H O6H.ICCTB8., MMPUHATHEC LCHHOCTU

CEMEHHOM KU3HU, YBAKHUTEIHHOE U 3a00TIIMBOE OTHOIICHHUE K WICHAM CBOEH CEMbH,

1 1) Pa3BUTHUEC 3CTCTUYCCKOI'O CO3HAHUSA Y€PE3 OCBOCHUC XYTOKCCTBCHHOT'O HACJICAUA HAPOIOB

Poccun n Mupa, TBOpYECKOH AECATENBHOCTH SCTETUYECKOTO XapaKTepa.



MeTanpeaMeTHble Pe3yJabTAThI OCBOCHHS

1) ymeHue caMOCTOATEIHHO OMPEENATh LEIH CBOEro 00yueHusl, CTaBUTh U (OpMYyIUPOBATH
ISl ce0si HOBBIE 33/1aud B yueOe v M03HABATENIbHOMN JIeATeIbHOCTH, Pa3BUBaTh MOTUBHI U
MHTEPECHl CBOEH MO3HABATEIBLHOU IEATEIBHOCTH;

2) yMeHHE CaMOCTOSITEJIbHO IUIAHUPOBATh MYTH JIOCTHKEHUS LIeJied, B TOM YHCIE
aJIbTEPHATHBHBIC, OCO3HAHHO BBIOMpaTh Hambosee A(PPEKTUBHBIC CITOCOOBI pEIICHUS
y4eOHBIX U MMO3HABATEIbHBIX 33]1a4;

3) yMeHHE COOTHOCHTH CBOM JEWUCTBUA C IUIAHUPYEMBIMU pPE3yJbTaTaMH, OCYIIECTBISATH
KOHTPOJIb CBOEU JIEATENLHOCTH B TMPOIECCe AOCTHXKEHHUS pe3ysibTaTa, OIPEIeisiTh
CrocoObl ICUCTBUN B paMKax MPEAJIOKEHHBIX YCIOBHM U TpeOOBaHUM, KOPPEKTUPOBATD
CBOH JICUCTBUS B COOTBETCTBUU C U3MEHSIIOLLIEHCS CUTyallUEeH;

4) yMeHue OICHMBaThb NPAaBUJIBHOCTb BBIIIOJIHEHUs Y4eOHOW 3ahauyu, COOCTBEHHBIC
BO3MO>KHOCTH €€ PEeIlICHNUS;

5) BiageHUE OCHOBAaMH CAMOKOHTPOJIS, CAMOOLIEHKH, TPUHSTUS PEIICHUN U OCYIIECTBICHUS
OCO3HAHHOTO BHIOOpA B yUeOHOMN U MIO3HABATEILHOU NEATCIILHOCTH,

6) yMeHue OmpeneNarTh TMOHATUSA, COo37aBaThb OOOOIIEHHS, YyCTaHABIMBATh aAHAJIOTHH,
KIIACCU(UITUPOBATh, CAMOCTOSTEIILHO BBIOMpPATh OCHOBAHHUS M KPUTCPUU  JUIS
KJIacCU(UKALUY, YCTAHABIMBATh MPUYNHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH JIOTHUECKOE
paccyXJeHue, yMO3aKkiatoueHne (MHIYKTUBHOE, NEeAYKTUBHOE U 10 aHAJIOTHH) U JeNaTh
BBIBO/IBI;

7) yMmeHue cO3/1aBaTh, IPUMEHSITh U IPEOOPA30BLIBATH 3HAKH U CHUMBOJIbI, MOJIETTH U CXEMBI
JUTSI pEIIeHUs YUeOHBIX U MO3HABATEIbHBIX 33/1a4;

8) CMEBICIIOBOE UTCHUE;

9) yMmeHue OpraHu3OBbIBaTh Y4€OHOE COTPYIHHUYECTBO M COBMECTHYIO JIESTENBHOCTH C
YUHUTEJIEM M CBEPCTHUKAMH; paboTaTh MHAMBUAYaJbHO W B TPYIIE: HAXOAUTHh oOIee
pelleHune U pa3penars KOH()IUKTH HA OCHOBE COTJIACOBAHUS TIO3UIIMM U y4eTa UHTEPECOB;
dbopMyIMpOBaTh, APTYMEHTUPOBATHh U OTCTAUBATH CBOE MHEHUE;

10) yMeHue OCO3HAHHO UCIOJb30BaTh pPEUEBbIE CPEACTBA B COOTBETCTBUU C 3ajadeit
KOMMYHUKAITUU JJI BBIPQXKCHHUSI CBOMX YYBCTB, MBICJIEH U MOTPEOHOCTEN; TIITAHUPOBAHUS
U peryJsilud CBOEW JESATENbHOCTH;, BJIAJCHHUE YCTHOM M THUCbMEHHOM pEeYblo,
MOHOJIOTHYECKON KOHTEKCTHOW PEYbIO;

11) bopmMupoBaHrue ¥  pa3BUTHE  KOMIIETEHTHOCTH B  OOJIaCTH  HCIIOJIb30BAHUSA
MH(POPMAITMOHHO-KOMMYHHUKAIMOHHBIX TexHoyoruil (mamee - WKT xommerenuun);
pa3BUTHE MOTHUBAIIMU K OBJIAJICHUIO KYJIBTYPOW AKTUBHOTO IOJIb30BaHUsS CIOBapsIMU U
JIPYTUMU TTOUCKOBBIMU CHCTEMaMU;

12) bopMupoBaHre W pa3BUTHE IKOJIOTUYECKOTO MBIIUICHUS, YMEHHE NPHUMEHSATH €ro B
MO3HABATEJIbHON, KOMMYHHKAaTUBHOM, COIIMAJIbHOM MpakTUKe U MpodhecCHOHATBLHOU
OpUEHTALINH.

IIpeameTHble pe3yJbTaThbl 0CBOCHHSA:

1) onageHue 0a30BbIM IMOHATHIHBIM amnmapaTOM IO OCHOBHBIM pa3jeiiaM COJepXKaHus,
npecTaBiIeHue 00 OCHOBHBIX M3YyYaeMbIX MOHATUAX (YMCIO, TeoMeTpuueckas (urypa,
ypaBHEeHHE, (QYHKIUS, BEPOSATHOCTh) KaK BaKHEHIIMX MaTEeMAaTUYECKUX MOJEISIX,
MO3BOJIAIOIINX OIMCBIBATH U M3Yy4aTh PEAJIbHBIE IPOLIECCH] U ABICHMUS;

2) ymeHue paboTaTh C MATEMaTHUYECKUM TEKCTOM (@HAIM3UPOBATH, U3BJIEKATh HEOOXOJUMYIO
UH(OPMAIINIO), TPAMOTHO MPUMEHITh MaTeMaTHYECKYI0 TEPMUHOJIOTHIO U CHMBOJIUKY,
HCIIOJIb30BaTh PA3INYHbIE S3bIKK MAaTEMATUKH;

3) yMeHue NpOBOJIUTH KiIacCU(UKAIUHM, JIOTHYECKHE OOOCHOBaHMS, JI0Ka3aTelbCTBa
MaTeMaTUYECKUX YTBEPKICHUI;

4) yMmeHMe pacro3HaBaTh BUJABI MaTEMAaTUYECKHX YTBEPXKACHUH (aKCHOMBI, ONpeaesieHHs,
TEOPEMBI U Jp.), IPsIMbIE U OOPATHBIE TEOPEMBI;




5)

6)

7

8)

9)

pa3BUTHE MPEICTABICHUNM O 4YUCIE M YHUCIOBBIX CHUCTEMAaxX OT HAaTypaJbHBIX M0
JEUCTBUTEIIBHBIX YHCEN, OBJAJCHHE HAaBBIKAMHM YCTHBIX, IMCbMCHHBIX, HWHCTPYMECH-
TaJIbHBIX BBIYUCIICHUM;

OBJI/ICHUE CHMBOJIBHBIM $I3BIKOM alreOpbl, NpUEeMaMH BBIIIOJHEHHS TOXKAECTBEHHBIX
peoOpa3oBaHuil pallMOHAIbHBIX BBIPAKEHUH, PELICHUS] YPaBHEHUH, CUCTEM ypaBHEHUH,
HEPABEHCTB U CUCTEM HEPABEHCTB, YMEHHUE UCIIOJIb30BATh UACI0 KOOPAUHAT Ha IIJIOCKOCTH
JUIi  MHTEpPIpPETAlMM  ypaBHCHUM, HEPABEHCTB, CHUCTEM, YMEHUE IPUMEHATH
anreOpanyeckue npeoOpa3oBaHus, anmnapar ypaBHEHUH U HEPABEHCTB JUIs PELIeHUs 3a/1a4
U3 pa3IM4YHBIX Pa3IEIOB Kypca;

OBJIa/IEHUE CUCTEMON (DYHKIIMOHAJIBHBIX OHATHH, (YHKIIMOHAIBHBIM SI3IKOM M CHMBOJIU-
KOH, yMEHHE Ha OCHOBE (DYHKIMOHATBHO-rpaUUEeCKUX MPEICTABICHUN OMHCHIBATH H
AHAJIN3UPOBATh pPealbHbIEC 3aBUCUMOCTH;

OBJIaJICHUE OCHOBHBIMM CIIOCOOaMU NPEACTABICHUS U aHAJIU3a CTATUCTUUECKUX JAHHBIX;
HaJIMYUE TPEICTABICHUN O CTATUCTUYECKUX 3aKOHOMEPHOCTSAX B PEAIBHOM MHpE U O
Pa3IMYHBIX CMIOCO0aX UX U3YUCHHSI, O BEPOSATHOCTHBIX MOJIEIISIX;

OBJIAJICHUE TE€OMETPUYECKUM SA3BIKOM, YMEHHME MCIIOJIb30BaTh €r0 JUIsl ONIUCAHUS MIPEIME-
TOB  OKPYXAalOLlEro MHUpa, pPa3BUTHE IPOCTPAHCTBEHHBIX IPEIACTABICHUA U
n300pa3suTeIbHBIX YMEHUH, IPUOOpPETEeHNE HABBIKOB FEOMETPHUECKUX [TOCTPOCHUIA;

10) ycBoeHHME cHCTEMAaTUYECKHX 3HAHWH O TUIOCKHX (DUTYpax M WX CBOWCTBAaX, a TaKXkKe Ha

Harjs1IAHOM YPOBHEC — O HpOCTCfII.HHX MMPOCTPAHCTBCHHLIX TCJIaX, YMCHUC IPUMCHATH
CUCTCMATUYCCKUC 3HAHUA O HUX IAJId PCHICHUA TCOMCTPUYCCKUX U MPAKTUYCCKUX 3aJ1a4,

11)YM6HI/I$I U3MCPATH UIMHBI OTPE3KOB, BCIIMYUHBI YIJIOB, HCIIOJIB30BAThH (1)OpMy'J'IBI JJIA

HaXOXKJCHUS IEPUMETPOB, TUIOMIAACH U 00bEMOB T€OMETPHUECKUX (DUTYD;

12) YMCHHUEC IMPUMCHATH U3YUCHHBIC IIOHATUA, PE3YJIbTAaTbl, MCTOJAblI IJId PCUICHUA 3aJay

MMPAKTUYCCKOI'0 XapakKTepa MW 3aJad U3 CMCKHBIX AWCHUILUIMH C HCIIOJB30BAHUCM IIPHU
HCO6XOI[I/IMOCTI/I CIIPAaBOYHbBIX MATCPUAJIOB, KAJIIBKYJIATOPA, KOMIIBKOTEPA.



TEMATHYECKOE INTAHUPOBAHHUE

7 kjacc
Ne HaumenoBanue pa3aesioB, | Koj-Bo | DiexkTpoHHble (HH(ppoBbIe) 00pa3oBaTeibHbIE
n/n MoOJyJIeil, 0JIOKOB, TeEM 4acoB pecypcbl
https://resh.edu.ru; https://www.yaklass.ru;
PaunonanbHbIE Unicna u https://videouroki.net; https://ege.sdamgia.ru/;
1 JIECUCTBUS HAaJ HAMMU. ? https://www.time4dmath.ru/oge;
http://www fipi.ru/; http://infourok.ru
https://resh.edu.ru; https://www.yaklass.ru;
) DYHKIH 1 HX TpadHK, 3 https://videouroki.net.; https://ege.sdamgia.ru/;
https://www.time4dmath.ru/oge;
http://www fipi.ru/; http://infourok.ru
https://resh.edu.ru; https://www.yaklass.ru;
3 Crenens ¢ HaTypaJIbHbIM ’ https://videouroki.net; https://ege.sdamgia.ru/;
IIOKa3aTeJIEM U €ro CBOICTBA. https://www.time4math.ru/oge;
http://www fipi.ru/; http://infourok.ru
https://resh.edu.ru; https://www.yaklass.ru;
4 OunHOwIeHbL MHOTOUICHSL. 6 https://videouroki.net.; https://ege.sdamgia.ru/;
https://www.time4math.ru/oge;
http://www fipi.ru/; http://infourok.ru
https://resh.edu.ru; https://www.yaklass.ru;
5 DopmyJibl COKPALLIEHHOTO 4 https://videouroki.net; https://ege.sdamgia.ru/;
YMHOXECHHS https://www.time4math.ru/oge;
http://www fipi.ru/; http://infourok.ru
https://resh.edu.ru; https://www.yaklass.ru;
6 [IpeobpazoBanue 1enbIx 3 https://videouroki.net; https://ege.sdamgia.ru/;
BBIPKEHUI https://www.time4math.ru/oge;
http://www fipi.ru/; http://infourok.ru
[T ——— https://‘resh.edu..ru; https://www.yaklasgru;
o https://videouroki.net; https://ege.sdamgia.ru/;
7 CHcTeMBbl JTUHEHHBIX 6 -
ypaBHeHMi https://www.tlme4math.m/oge;
http://www fipi.ru/; http://infourok.ru
https://resh.edu.ru; https://www.yaklass.ru;
3 3amayn MOBBIIEHHOMN 1 https://videouroki.net; https://ege.sdamgia.ru/;
TPYAHOCTH. https://www.time4math.ru/oge;
http://www fipi.ru/; http://infourok.ru
Hroro 34
8 kiaacc
Ne HaumenoBanue pasgenos, | Koa-Bo DJIeKTpPOHHbBIe (LM (POBHIE)
n/n MojyJjieid, 0JI0KOB, TeM 4acoB o0pa3oBaTesibHbIE PECYPChI
https://resh.edu.ru; https://www.yaklass.ru;
1 PanyonanbHBIE UKCaA. 9 https://videouroki.net; https://ege.sdamgia.ru/;
JlericTBUTEIBbHBIC YHCTIA. https://www.time4math.ru/oge;
http://www fipi.ru/; http://infourok.ru
https://resh.edu.ru; https://www.yaklass.ru;
) Apudmernueckuii 6 https://videouroki.net; https://ege.sdamgia.ru/;

KBaJPaTHBI KOPEHb.

https://www.time4math.ru/oge;
http://www.fipi.ru/; http://infourok.ru




https://resh.edu.ru; https://www.yaklass.ru;
3 KBangparHoe ypaBHeHUE U €ro 3 https://videouroki.net; https://ege.sdamgia.ru/;
KOPHH. https://www.time4math.ru/oge;
http://www.fipi.ru/; http://infourok.ru
https://resh.edu.ru; https://www.yaklass.ru;
4 JpobHble palmoHalbHbIE 5 https://videouroki.net; https://ege.sdamgia.ru/;
YpaBHECHUS. https://www.time4math.ru/oge;
http://www fipi.ru/; http://infourok.ru
https://resh.edu.ru; https://www.yaklass.ru;
o https://videouroki.net; https://ege.sdamgia.ru/;
5 | HepaBeHncTBa 1 ux cBoiicTBa 5 .
https://www.time4dmath.ru/oge;
http://www fipi.ru/; http://infourok.ru
https://resh.edu.ru; https://www.yaklass.ru;
6 CreneHn ¢ LEIbIM 5 https://videouroki.net; https://ege.sdamgia.ru/;
IIOKa3aTeJIEM U €€ CBOMCTBA. https://www.time4dmath.ru/oge;
http://www fipi.ru/; http://infourok.ru
https://resh.edu.ru; https://www.yaklass.ru;
7 3ama4yu NOBBIIEHHOM 1 https://videouroki.net; https://ege.sdamgia.ru/;
TPYIAHOCTH. https://www.time4math.ru/oge;
http://www.fipi.ru/; http://infourok.ru
Hroro 34
9 kJacc
HaumenoBanu
Ne AUMEHOBAHNE . Koa-Bo JaexkTpoHHble (HU(pPoOBbHIE)
pa3jienoB, MoOay.JIeid,
n/u 4acoB o0pa3oBaTe/ibHbIE PECYPChI
0JI0KOB, TEM
https://resh.edu.ru; https://www.yaklass.ru;
Yucia, BEIYKCIECHNS, ; ) ;
https://videouroki.net; https://ege.sdameia.ru/;
1 | anrebpanyeckue 6 .
https://www.time4math.ru/oge;
BBIPKEHUS . "
http://www fipi.ru/; http://infourok.ru
https://resh.edu.ru; https://www.yaklass.ru;
) Lensie u panmoHanbHbIE 4 https://videouroki.net; https://ege.sdameia.ru/;
BBIPAXKEHUS https://www.time4math.ru/oge;
http://www fipi.ru/; http://infourok.ru
Feone — https://resh.edu.ru; https://www.yaklass.ru;
MmeTpudeckue GUrypel. ) 3 .
p yrv) https://videouroki.net; https://ege.sdamgia.ru/;
3 @urypsl Ha KBaipaTHOU 3 ;
https://www.time4math.ru/oge;
pelnreTke - .
http://www.fipi.ru/; http://infourok.ru
https://resh.edu.ru; https://www.yaklass.ru;
4 VYpasHenus. Cuctembl 6 https://videouroki.net; https://ege.sdamgia.ru/;
YpaBHEHUH https://www.time4math.ru/oge;
http://www.fipi.ru/; http://infourok.ru
https://resh.edu.ru; https://www.yaklass.ru;
5 AHanus 1 c6op JaHHBIX 9 https://v1deourok1.net'; https://ege.sdamegia.ru/;
https://www.time4math.ru/oge;
http://www fipi.ru/; http://infourok.ru
TeMATIHCCKIH THOHIHT https://resh.edu.ru; https://www.yaklass.ru;
P ) https://videouroki.net; https://ege.sdameia.ru/;
6 | Pemenue TpeHUPOBOYHBIX 6 )
https://www.time4math.ru/oge;
BapHaHTOB . "
http://www.fipi.ru/; http://infourok.ru
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YYEBHO-METOJANYECKOE OBECIIEYEHHE

1. AnreGpa. 7 xiacc: yueOHUK 1711 00pazoBaTeNbHBIX yupexaenuil. MakapsrueB FO.H., Muniok
H.I"., Hemxos K.U., CyBoposa C.b.

2. AnreGpa. 8 kiacc: yueOHUK 111 00pa3oBaTeNbHBIX yupexaenuii. Makaperaes FO.H., Muniok
H.I"., Hemxos K.U., CyBoposa C.b.

3. Anre6pa. 9 knacc: yueOHUK 17151 00pa3zoBaTeIbHbIX yupexaeHuit. Makaperues FO.H., Munarok
H.I"., Hemxos K.U., CyBoposa C.b.

4. 'eometpust. 7-9 kiacchl: y4eOHUK 17151 00pa3oBaTenbHbIX yupexaenuit. Aranacss JI.C.,
byrycos B.®., Kanomues C.b. u ap.

MarepuajibHO — TEXHHYECKOe o0ecreyeHue:
l. HNHTepakTuBHASA NOCKA;

2. MEePCOHAIIbHBIA KOMITBIOTED;

3. MYJIbTUMEAUMHBIN IIPOEKTOP;
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