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Pa0douas mporpaMma 1nmo MaTeMaTuke B 5-9 kiaccax (0a30BbIii YPOBEHB).

B 5-6 k1. - 5 4. B Heneso (MatemaTuka).

B 7-9 k1. - 3 u. B Henes10 (Aaredpa); 2 4. B Heearo (I'eomerpus). 1 4. B Hexe110
(BeposiTHOCTB H CTATHCTHKA).

Hroro: 952 u.

COJEPKAHHME
COJIEP’KAHUE YYEBHOI'O KYPCA

5 KJIACC

Hamypanvuvie yucna u nynp

HatypanbsHoe uucno. Psn narypaneusix yucen. Yucno 0. M3o0paxeHne HaTypanbHBIX YUCEl
TOYKAaMU Ha KOOPJAUHATHON (UMCIIOBOI) MPSAMOM.

Ilo3unyoHHass cucrema CcyuCiIeHUs. PuMckas Hymepanus Kak IpUMeEp HENO3ULHUOHHOMN
CUCTEMBI cuuciaeHus. [lecsaTuuHas cucTemMa CUUCIICHUS.

CpaBHEeHHE HATypalbHBIX YHCEN, CPaBHEHHE HATypalbHBIX uucen ¢ HylIéM. CrocoOb
cpaBHeHUA. OKpyTiIeHHE HaTypalbHbIX YUCEIL.

CrnoxeHue HaTypalbHBIX YHCEJ; CBOMCTBO HYJIsSI IPU CIIOKEHUU. BbluMTaHue Kak OeHCTBHE,
o0paTHOE CIIOKEHUIO. YMHOXXCHHE HATypaJbHBIX YHCEN;, CBOMCTBAa HYJIS M EAMHUIBI TpU
yMHOXXEHUH. [leneHue kak AelcTBHe, oOpaTHOe yMHOXeHHI0. KOMIOHEHTHI NEHCTBHA, CBS3b
Mexay Humu. [IpoBepka pesynbraTa apudmernueckoro aeictBus. llepemecTurenbHoe H
COUETATEJIbHOE CBOMCTBA (3aKOHBI) CIOXKEHHS M YMHOXKEHHUS, PACIPEACIUTEIILHOE CBOWCTBO
(3aKOH) YMHOKEHHUS.

Hcnonp3oBanne OykB ainsi 0003HaueHHs HEM3BECTHOTO KOMIIOHEHTAa W 3allUCH CBOWCTB
apu(pMeTHYECKUX ACUCTBUIL.

Jlenutenu M KpaTHBIE 4YMcia, PA3IOKEHHE Ha MHOXKUTENH. IIpocThle M cocTaBHbIE YHCIa.
[Ipusnaku genumoctu Ha 2, 5, 10, 3, 9. /lenenue ¢ octaTkom.

CreneHb ¢ HaTypaJbHBIM [TOKA3aTeIeM. 3alkiCh YUCIIA B BUJIE CYMMBI pa3psAaHbIX CIaracMbIX.

Uucnosoe BoIpakeHUE. BbIunCiIeHre 3HAYEHUN YUCIIOBBIX BBIPAKEHUM; TIOPSAIOK BBIITOIHEHUS
nencteui. Mcnonp30BaHue NIPU BBIYMCICHUAX IIEPEMECTUTEIBHOIO U COYETATEIbHOIO CBOMCTB
(3aKOHOB) CJIOKEHMS U YMHOXKEHUS, paCIIPEAEIUTEIBLHOIO CBOICTBA YMHOKEHUS.

/Jlpoou

IIpencraBnenne o apoOu Kak crocoOe 3amucu 4acTH BeIHMuuHBL. OOBIKHOBEHHBIE JIPOOH.
[TpaBusbHBIE M HETIpaBUIbHBIE ApoOH. CMemanHas qpoOb; MpeIcTaBlIeHHe CMEIIaHHONW Ipodu B
BUJIC HEMpPAaBUJIBHON JApOOM M BBIIEICHHE IEJION YacTW 4YMcia M3 HENPaBUIBHON JApOOH.
N300pakenue qpodeit ToukaMu Ha YUCIIOBOH npsimoii. OCHOBHOE CBOHCTBO ApoOu. CokpalieHue
npoGeii. [IpuBenenne apodu Kk HOBOMY 3HaMeHaTento. CpaBHeHHE qpoOeit.

CrnosxeHue U BhIUUTAHUE IpoOei. YMHOXKEHHE U JISTICHHE IPOo0eii; B3aMMHO-00paTHBIC TPOOH.
HaxosxieHne yacTu 1esnoro U Lesoro 1o ero 4acTu.

Hecaruunas 3anuch apobeit. [IpencraBienue necsITUYHON ApOOM B BHIE OOBIKHOBEHHOM.
N300paskeHne NeCATHUYHBIX IpoOel TOYKaMu Ha 4YuCIOBOW mMpsiMoil. CpaBHEHHE IECATHUYHBIX
IpoOeii.

Apudmernueckne 1eHCTBHS € AECATHUHBIMU ApoOsMH. OKpYTIIeHHE JeCATUYHBIX APOOEH.

Pewenue mexcmoewvix 3adau

Pemienne TeKCTOBBIX 3amad apupMETHUECKUM criocoboMm. PerieHue ormyeckux 3aad.
Pemenue 3amau nepe6opoM Bcex BO3MOXKHBIX BapHaHTOB. Vcrosb30BaHNe NpU PEIICHUH 3a/1a4
TaOJUI U CXEM.



Pemenue 3amau, copepkamyx 3aBUCHMOCTH, CBS3BIBAIOIIME BEJIUYMHBI: CKOPOCTb, BpeMs,
paccrosiHUe; 1I€Ha, KOJIMYECTBO, CTOMMOCTb. EMUHMIIBI M3MEpEeHHus: Macchl, 00bEMa, IICHBI,
paccTosiHUsA, BPEMEHH, CKOPOCTH. CBS3b MEXAY €AMHULIAMU U3MEPEHMSI KaXK/101 BETNUMHBI.

Perienne OCHOBHBIX 3a/1a4 Ha APOOH.

[IpencraBneHne JaHHBIX B BUJE TaOIUI], CTOIOYATHIX AUArPAMM.

Hacnaonan ceomempusn

Harnsanele npeacraBieHus o Gurypax Ha IUIOCKOCTH: TOYKa, IMpsMasi, OTPE30K, JIy4, YIoJ,
JIOMaHasi, MHOTOYTOJIbHUK, OKPYXKHOCTb, KpYI. Yroi. IIpsaMo#, ocTpslil, TyIION U pa3BEPHYTHII
YTJIBL.

JnuHa  oTpe3ka, METpUYECKHE  €OUHULBI  JUIMHBL.  JUIMHA  JIOMaHOW, IEepUMETp
MHOTI'OYTroJibHUKa. MI3MepeHne 1 nocTpoeHre yIiioB ¢ IOMOIIbIO TPAHCIIOPTHUPA.

Harnsnneie npencraBieHust o (uUrypax Ha IUIOCKOCTH: MHOTOYTOJIBHHUK; HPSAMOYTOJBHUK,
KBAaJ[paT; TPEYTOJIbHUK, O PABEHCTBE (UTYP.

N3obpaxxenue ¢uryp, B ToM umcie Ha kierdaroil Oymare. Iloctpoenue xoHdurypauuii u3
yacTeil mpsMoii, OKPY>KHOCTH Ha HEJIMHOBAHHOW M KjeT4yaToil Oymare. Vcnonp3oBaHue CBOMCTB
CTOPOH U YIJIOB IPSIMOYTOJIbHUKA, KBaJipaTa.

[Inomanp NpsAMOYroJpHUKAa U MHOTOYTOJIBHUKOB, COCTABJIEHHBIX U3 MPSMOYTOJbHUKOB, B TOM
yucie Guryp, n300pak€HHBIX Ha KileTdaTol Oymare. EqMHUIIBI n3MEpeHus Iomaiu.

Harnsauele  mpencraBieHus O NPOCTPAHCTBEHHBIX  (urypax:  mpsSMOYTOJIbHBIN
napajenenunes, Ky0, MHOrorpaHHUKH. I3o0paxkeHHe MNPOCTEHIINX MHOTOTPAHHUKOB.
Pa3éprkn kyba u mnapamnenenunena. CozmaHue Mojelell MHOTOIPAHHUKOB (M3 Oymarw,
IIPOBOJIOKH, TUTACTUIIMHA U Ap.).

O0BEM MpsAMOYTOIBFHOIO Napaenenunena, Kyoa. Enunuis: n3mepenus o0bEMa.

IJIAHUPYEMBIE ITPEJIMETHBIE PE3YJIbTATBI OCBOEHUS PABOYEN
ITPOI'PAMMBI KYPCA

OcBoenue yueOHOro kKypca «MaremaTuka» B 5—6 Kiaccax OCHOBHOW HIKOJBI JIOJKHO
obecreynBaTh JOCTIXKEHHE CIEIYIONINX IPEAMETHBIX 00pa30BaTEIbHbIX PE3yJIbTaTOB:
S knace

Yucna u evluucnenun

[lonuMaTh ¥ TPAaBUIBHO YMOTPEOJATH TEPMHUHBI, CBSA3aHHBIE C HATypaJbHBIMU YHCIAMH,
OOBIKHOBEHHBIMU U JIECATUIHBIMHU APOOSIMHU.

CpaBHUBaTh M YNOPSIOYMBATH HAaTypaJlbHbIE 4YMCJIA, CPAaBHUBATh B IMPOCTEUIIMX CIydasx
OOBIKHOBEHHBIE APOOH, JECATUIHBIE JPOOH.

COOTHOCHUTH TOUKY Ha KOOPJAMHATHOU (YMCIOBOM) MPSIMOM C COOTBETCTBYIOUIUM €1 YHCIIOM U
n300pakaTh HaTypaJbHbIC YMCIIa TOYKAMH HA KOOPIUHATHON (YMCIIOBON) MPSIMOH.

Boeimonsate apudmMeTHueckue AEHCTBHS C HATypalbHBIMH YHCIAMH, C OOBIKHOBEHHBIMHU
IpoOsSIMU B IPOCTEHIIUX CITydasix.

BbINONHATE IPOBEPKY, MPUKUAKY PE3YJIHTATA BEIUNCICHUH.

OxpyrisaTh HaTypajabHbIEC YHUCIIA.

Pewenue mexcmoewvix 3adau

Pemate TekcTOBBIC 3a7auM apU(PMETHUECKUM CIIOCOOOM M C TOMOMIbIO OPraHW30BAHHOTO
KOHEYHOT0 niepedopa BceX BO3MOXKHBIX BAPUAHTOB.

Pematps 3amaum, coxpepikalue 3aBHCHMOCTH, CBSI3bIBAIOLIME BEJIMYUHBL CKOPOCTb, BpeMH,
paccTosiHuE; 1IeHa, KOJIMYECTBO, CTOMMOCTb.

Hcnonp30BaTh KpaTKUe 3alUCH, CXEMBbI, TA0IUIbI, 0003HAYCHUS IPU PELICHNH 3a/1a4.

[lonp30BaTbCcsl OCHOBHBIMU E€IMHUIAMM W3MEPEHMS: LIEHBI, MAcChl, pPAacCTOSHMS, BPEMEHH,
CKOpOCTH; BBIPAyKaTh OJIHU €IMHUIIBI BETUYUHBI UEPE3 IPYyTHE.

W3BnekaTh, aHaIM3MpOBATh, OLIEHWBATh MH(POPMALMIO, MPEJCTABICHHYIO B TaOiuIe, Ha
CTOJNIOYATO JuarpaMMe, WHTEPIPETHPOBATH IPEACTaBICHHBIC JaHHbBIC, HCIOJIb30BATh
JaHHBIE TIPU PELLIEHUU 3aau.

Hacnaonan ceomempusn



[Tonmp30BaTbcs TEOMETPUYECKMMHU MOHATUSAMHU: TOYKA, TNpsMas, OTPE30K, JydY, YIoJ,
MHOTOYTOJIbHUK, OKPYKHOCTb, KPYT.

[IpuBoauTh TpUMEpPHl OOBEKTOB OKPYKAIOMIETO MHUpPA, HUMEIIUX (GopMy H3yUEHHBIX
reoMeTpUIecKux puryp.

Hcnonp3oBaTh  TEPMUHOJNOTHMIO,  CBA3aHHYIO C  yIJaMH:  BEpIIMHA  CTOPOHA; C
MHOTOYTOJIbHUKAMH: yTOJ, BEpIIMHA, CTOPOHA, JAMAroHallb; C OKPY>KHOCTBIO: paIHyC,
THaMETp, LEHTD.

N300pakaTh U3ydeHHBIE T€OMETPHUECKUE (PUTYpHl HA HEIMHOBAHHOM M KiIeT4aToil Oymare
MOMOIIBIO ITUPKYJISA U TINHEHKH.

HaxoauTp JIMHBI OTPE3KOB HEMOCPEICTBEHHBIM H3MEPEHHEM C MOMOILBIO JINHEHKH, CTPOUTH
OTPE3KH 3a/IaHHON JJIMHBI; CTPOUTH OKPYKHOCTH 33JJaHHOTO pajinyca.

Hcnonp3oBaTh CBOWCTBA CTOPOH U YIJIOB MPSMOYTOJIBHUKA, KBajpaTa Uil UX MOCTPOCHHS,
BBIUMCJICHUS IJIOUIA/IU U IEPUMETPA.

Bbruncnare nmepuMmerp M IUIOMIAAb KBaapara, MPSIMOYTOJbHHMKA, (UTYp, COCTABICHHBIX W3
PSIMOYTOJIBHUKOB, B TOM YHCIie PUTyp, N300paKEHHBIX HA KJIETYaToOi Oymare.

[Tonp30BaTbcsl OCHOBHBIMH METPUYECKMMHU EIMHULAMH HW3MEPEHUs JUIUHBI, IUIOLIA/IHN;
BBIPA)XaTh OJTHH €IMHUIIBI BEJIMYMHBI Uepe3 JpyTHe.

Pacno3naBate mapasuienenumen, Ky0, HCIOIb30BaTh TEPMUHOJIOTHIO: BEPIIMHA, peOpO TpaHb,
M3MEPEHUs; HAXOUTh N3MEPEHHUs Napayienenunea, Kyoa.

Boancnare 00béM KyOa, mapajuienenunena IO 3aJaHHBIM HM3MEPEHHSM, MOJIb30BATHCA
eIMHUIIAMU U3MEPEHUs 00bEMa.

Pemate HecloXHBIE 3aJaud HAa H3MEPEHHUE TE€OMETPHUYECKUX BEIUYMH B IMPAKTHYECKUX
CUTYyaIHsX.

6 Kyacc

Yucna u éviuucnenus

3HaTh ¥ MOHMMATh TEPMHHBI, CBSI3aHHBIC C PA3JIMYHBIMHU BHJIAMH YHCENI M CIIOCO0AMM MX
3aIUCH, IEPEXOAUTH (€CIIH ATO BO3MOXKHO) OT OJIHOU (hOPMBI 3aITUCH YHCIIa K JPYTOM.

CpaBHMBaTh M YNOPAJOYMBATH IIeJIbIE€ YHCIIA, OOBIKHOBEHHBIE M JECATUYHBIC IpooH,
CPaBHUBAThH YUCJIA OJTHOTO U PA3HBIX 3HAKOB.

BrbimonHATe, couyeTas YCTHBIE W IUCbMEHHBIE NPUEMBI, apu(METHUECKUE HCUCTBUS C
HATYpaJbHBIMH M IIENBIMH YHUCJIAMH, OOBIKHOBEHHBIMH M JECATUYHBIMH ApPOOSMHU,
MIOJIOKUTEIBHBIMU U OTPULATEIbHBIMY YHCIIAMU.

BpluucnsaTe 3Ha4E€HMs YMCIIOBBIX BBIPAYKCHUM, BBIIIOJIHATH IIPUKUIKY U OLEHKY pe3yibTaTra
BBIUMCIICHUH; BBINOIHATH NMPeoOpa3oBaHUS UYMCIIOBBIX BBIPAXEHUH Ha OCHOBE CBOMCTB
apu(pMeTHIECKUX ACHCTBUI.

CoOTHOCUTH TOUKY Ha KOOPJMHATHOW MPSIMOI C COOTBETCTBYIOIIMM €H YHCIIOM M U300pakaTh
YHUClla TOYKAMH Ha KOOPAMHATHOU MPSAMOM, HAXOJUTh MOAYJIb YHCIIA.

CoOTHOCHUTH TOUKH B MIPSMOYT'OJIBHOM CUCTEME KOOPAUHAT C KOOPANHATAMH 3TOM TOUKH.

OKpyrisTh LEbIe YUCIIA U JeCATUYHbIE JPpOoOU, HAXOAUTh IPUOIMKEHUS YHCEIL.

Yucnoevie u OyKeeHHbIE BbIPAICCHUA

[lonumaTh U yNOTPEONATH TEPMHUHBI, CBSI3aHHBIE C 3aMUCHIO CTENEHH 4YHCIA, HAXOAWUTh
KBagpaT M KyO uYucla, BBIYMCIATH 3HAYCHHUS YHCIOBBIX BBIPAKEHUH, coOIepKaliux
CTEICHHU.

Ilonp30BaTbesl NMpU3HAKAMM JEIUMOCTH, PaCKJIablBaTh HATYpaJbHBIE YHCIA HA IIPOCTHIE
MHOYUTEIH.

ITonp30BaThcs MacITaboM, COCTABIATH POIIOPIIMU M OTHOIICHHUSL.

Hcnonp3oBath OYKBBI Ui O0O3HAYEHHUsI YHCEN NPU 3allMCH MAaTEeMaTHYECKUX BBIPAKECHHM,
COCTaBJIATh OyKBEHHBIC BBIpAXEHHUS M (OPMyIIBI, HAXOOUTHh 3HAYCHUS OyKBEHHBIX
BBIPA)XEHUH, OCYIIECTBIISASI HEOOX0AUMBIE TIOJICTAHOBKHU M ITPeoOpa3oBaHusl.

Haxonutbs HEM3BECTHBIN KOMIIOHEHT PaBEHCTBA.

Pewenue mexcmoewvix 3adau



Pemrate MHOTOIIAroBbIE TEKCTOBBIC 33Ja4l apU(METHYECKIM CIIOCOOOM.

Pematp 3a7aun, cBA3aHHBIE C OTHOLIEHHEM, NPONOPLHUOHAIBHOCTHIO BEJIUYHH, ITPOLEHTAMU;
pemaTh TP OCHOBHBIE 33/1a4H HA IPOOH U TPOLIEHTHI.

Pemats 3amaum, coxeprkalue 3aBHCHMOCTH, CBSI3bIBAIOLIME BEJIMYUHBL CKOpPOCTb, BpeMH,
paccrosiHMe, II€Ha, KOJMYECTBO, CTOMMOCTB; MPOM3BOIUTENBHOCTh, BpeMs, 00bEMa
paboThl, HCHONB3ys apUPMETHUYECKHE MAEHCTBHS, OLEHKY, NPUKUAKY; IO0JIb30BATHCS
€AMHULIAMU U3MEPEHMS COOTBETCTBYIOLINX BEIUYHH.

CoctaBisaTh OYKBEHHBIE BEIPQKEHUS 110 YCIOBHUIO 331a4H.

W3Bnekatp wHPOpMAIMIO, TMPEICTAaBICHHYI0 B TaOIWIAX, HA JWHEWHOHN, CTOIOYATOW WU
KpyroBO JaMarpaMMax, HHTEpPIPETUPOBATh IPEJCTABICHHBIE JAaHHBIE;, HCIOJIb30BaTh
JaHHBIE TIPY PELLIEHUU 3aau.

[IpencraBnsaTh HHPOPMAIUIO C ITOMOIIBIO TAOJIHUIL, IMHEHHOW U CTOIOYATON TUarpamm.

Hacnaonan ceomempusn

[IpuBoauThs TpUMEPHl OOBEKTOB OKPYXKAIOMIETO MHUpPA, HUMEIIUX (POopMy H3yUEHHBIX
TCOMETPHUYECKUX IUIOCKUX U TPOCTPAHCTBEHHBIX (UIyp, MPUMEPHl PaBHBIX H
CUMMETPHUYHBIX HUryp.

N300pakaTh ¢ MOMOILBIO IUPKYJIA, JIUHEHKH, TPAHCIOPTHPA HA HETMHOBAHHOW M KJIETYATOU
Oymare M3y4YeHHbIE TUIOCKUE reoMeTpudeckue (GUrypbl 1 KOHPUrypanuu, CHMMETPUYHbIC
¢burypsl.

[Tonp30BaThcs reOMETPUUECKUMU TOHATHSMU: PAaBEHCTBO (UTYp, CUMMETPUS; UCIIOIb30BATh
TEPMHMHOJIOTHIO, CBSI3aHHYIO C CHMMETPHEN: OCb CUMMETPHUH, LIEHTP CUMMETPHH.

HaxoauTs BEeIMUMHBI YTII0B U3MEPEHUEM C TIOMOILBIO TPAHCIIOPTHPA, CTPOUTH YIJIbI 3aaHHOMN
BEJIMYMHBI, TI0JIb30BAThHCS MPU PEILIEHUH 3a/1ay I'paJyCHOI Mepoi yIJIOB; paclo3HaBaTh Ha
4YepTeKax OCTPBIN, IPAMOU, Pa3BEPHYTHIM U TYIIOU YIJIBL.

BoluncnaTe JIMHY JIOMaHOM, NEPUMETpP MHOIOYTOJIBHHMKA, II0JIb30BAaThCs €IMHULAMU
W3MEpEHUS JIMHBI, BBIpAXKaTh OAHH €JUHUIIBI U3MEPEHMS UTMHBI YEPE3 APYTHE.

Haxoauts, ucnonb3ysi 4epTEKHbIE MHCTPYMEHTBI, PACCTOSHUSA: MEXKIY IBYMS TOYKAMH, OT
TOYKH J0 MPSIMOH, NIIMHY IIyTH Ha KBaJPAaTHOU CETKE.

Boraucnare miomans Guryp, COCTaBlI€HHBIX U3 MPSIMOYTOJILHUKOB, UCIIOIB30BaTh pa3OueHNe
Ha TMpSIMOYIOJbHMKHM, Ha paBHble (QUIYpBl, JOCTpaWBaHUE JO MPSIMOYTOJbHHKA;
I10JIb30BAThCS OCHOBHBIMHM €IMHUIIAMH M3MEPEHHUs IUIOLIA/N; BbIpaXkaTb OAHHM €IUHHIIbI
MU3MEPEHMS TUIOLIAAN Yepes3 Apyrue.

Pacno3naBath Ha MOJENAX M HM300paXKEHHUAX NUPAMHUIY, KOHYC, LWIMHJIP, UCIOIb30BATH
TEPMUHOJIOTHIO: BEpIIMHA, peOpo, rpaHb, OCHOBAHHE, Pa3BEPTKA.

N306pakaTh Ha KiIeT4aToil Oymare npsiMOYTOJIbHbIHN Mapasuieenune.

Bbrancnare 00bEM NPSMOYTOJIBHOTO Tapajliesienunesa, KyOa, MOIb30BaThCS OCHOBHBIMU
eIMHUIIAMUA W3MEpeHus o0bEMa; BBIpAXaTh OJHHM EIUHMIBI M3MEpeHHs o0bEMa uepes
IpyTHE.

PemaTte HecnoxHblE 3a7auyd Ha HAXOXACHHE TEOMETPUYECKUX BEIMYMH B IPAKTHUECKUX
CUTyaLUsIX.

IINTAHUPYEMBIE PE3YJIbTATBI

JIMYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE pe3yJbTaThl OCBOCHHMS NPOrpaMMbl ydyeOHOro mnpeamera «MaremaTHKa»
XapaKTEePU3yIOTCA:

IIarproTHYecKoe BOCIMTAHUE:

MIPOSIBJICHUEM MHTEpPECA K MPOILUIOMY U HACTOSALIEMY POCCUMCKON MaTEMaTUKH, LIEHHOCTHBIM
OTHOLIEHUEM K JOCTHKEHUAM POCCUMCKHX MAaTeMaTUKOB U POCCUHCKOM MaTEMaTUYECKOU
IIKOJIBI, K UCIIOJIb30BAHMIO ITHX JIOCTHKECHUHN B IPYTHX HayKaX U MPUKIATHBIX chepax.
I'paskaaHckoe M 1yXOBHO-HPABCTBEHHOE BOCIIMTAHUE:



TOTOBHOCTBIO K BBINIOJHEHUIO OO0S3aHHOCTEM TpakIaHWHA W pealM3allii ero IMpas,
NPEJCTaBICHUEM O MAaTEeMaTUYeCKHX OCHOBaX (YHKIIMOHMPOBAHUS PA3IUYHBIX CTPYKTYD,
SBJICHUM, MpPOIENyp Tpa)kIaHCKOro oOmecTBa (BBIOOpPHI, OMPOCHI M TP.); TOTOBHOCTBIO K
OOCYX/IEHUIO STHYECKUX MpPOOJeM, CBSI3aHHBIX C MPAKTHYECKUM MPUMEHEHHEM JIOCTHXKCHUN
HayKH, OCO3HAaHUEM Ba)KHOCTH MOPAJIBbHO-3TUYECKUX IPUHLIUIIOB B AE€ATEIbHOCTU YUEHOTO.
TpyaoBoe Bocnnutanue:

YCTAaHOBKOM Ha AaKTUBHOE YYacTHE€ B pEUICHUM IPAKTUYECKUX 3aJad MaTeMaTHYeCKOM
HaNpaBJICHHOCTH, OCO3HAHHEM Ba)KHOCTU MaTEMaTUYECKOro 00pa3oBaHMs HA MPOTKEHUH BCEH
KHU3HH JJIs1 YCIIEITHON Npo(heCcCHOHAIBHON AEATENIbHOCTH U Pa3BUTHEM HEOOXOAUMBIX YMEHHIA;
OCO3HAHHBIM BBIOOPOM U TIOCTPOCHHUEM WHIMBHIYaJbHOH TPAeKTOPUM OOpa3oOBaHUS U
’KM3HEHHBIX IJIAHOB C YYETOM JIMYHBIX HHTEPECOB U OOIECTBEHHBIX MOTPEOHOCTEH.
ICTETHYECKOE BOCIIUTAHHE:

CIOCOOHOCTBIO K 3MOIMOHAIBHOMY M 3CTETUYECKOMY BOCIPHUATHIO MaTEeMAaTUYECKUX
00BEKTOB, 3a/1a4, PEIICHUN, PAacCYXICHUI; YMEHUIO BUJCTh MAaTeMAaTHYECKUE 3aKOHOMEPHOCTH
B UCKYCCTBE.

IleHHOCTH HAY4YHOI'0 MO3HAHMS:

OpHEHTAIle B JEATEIPHOCTH Ha COBPEMEHHYIO CHCTEMY HAy4yHBIX IpPEACTaBICHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pAa3BUTHSA 4YeJIOBEKa, MNPHUPOJIBI M 0OILIecTBa, NOHUMaHHEM
MaTeMaTHYeCKOM HayKd KakK c¢epbl YeIOBEUECKOW NeATETbHOCTH, JTAaloB €€ pa3BUTHS H
3HAYUMOCTH JUIsl Pa3BUTHUS LUMBUIN3ALMH; OBJIAJIEHUEM S3bIKOM MAaTEMATUKU U MaTeMaTHYECKON
KyJIbTYpOH KakK CpEICTBOM I[IO3HAHUS MHUPA; OBJIAJEHUEM IPOCTEHIIMMHM HaBbIKAMU
HCCIIEI0BATENIBCKON AESITEIbHOCTH.

Pusnyeckoe BOCIUTaAHHE, (OpMUPOBaHHE KYJbTYPbI 310POBbSI H IMOLMOHAJIBLHOI O
Os1aromosty4us:

TOTOBHOCTBIO MPUMEHATh MaTeMaTUUYECKHE 3HAHHSA B MHTEPECaX CBOETO 310POBbsI, BEACHUS
3I0POBOTO 00pasa U3HH (310pOBOE MHUTAaHUE, COANTAHCUPOBAHHBIA PEKUM 3aHATHHA U OTIbIXA,
perynsipHasi (hpuzndeckasi akTUBHOCTD); C()OPMHPOBAHHOCTBIO HaBbIKa pe(IeKCUU, PU3HAHUEM
CBOETO IpaBa Ha OIIMOKY M TAaKOTO Ke MpaBa JPyroro 4yeioBeKa.

JKOJI0rHYeCKOe BOCIIUTAHHE:

OpHEHTAIell Ha TNPUMEHEHHWE MATeMAaTHUYEeCKUX 3HaHUM Ui pelieHus 3agad B 001acTH
COXPAaHHOCTH OKpYXKarollel cpefbl, MJIaHUPOBAaHUS IIOCTYIIKOB M OLIEHKM HX BO3MOYKHBIX
MIOCTICICTBUM Ui OKpY’KalOIIeH Cpebl; OCO3HAHUEM IJI00AIbHOTO XapaKTepa HKOJOTHYECKUX
npobeM U myTei UX pereHus..

JInuHOCTHBIE pe3yabTaThl, 00eceYnBAOIINE AN TANMIO 00y4YaroIerocs K
U3MEHAIINMCS YCI0BHSAM COIMAJBHOM ¥ NIPUPOAHOM Cpeabl:

TOTOBHOCTBIO K JEHWCTBHUSAM B YCIOBUSAX HEONPEIECIEHHOCTH, IOBBIIMICHUIO YPOBHS CBOEH
KOMIIETEHTHOCTH Y€pe3 IMPAKTUUECKYIO JESATEIBHOCTb, B TOM YHUCJIE YMEHUE YUUTHCS Y APYIHX
Jroed, MpuoOpeTaTh B COBMECTHOM IESATEILHOCTH HOBBIE 3HAHUS, HABBIKM M KOMIETEHIIUH W3
OIIbITA IPYTHX;

HEO0O0XOAUMOCTBIO B (DOPMHPOBAHWU HOBBIX 3HAHWW, B TOM 4YHcIe (OpPMYJIHUpOBATH HICH,
MOHATUS, TUNIOTE3bI 00 OOBEKTaxX W SBICHHSX, B TOM YHCIIE paHee HEe M3BECTHBIX, OCO3HABAThH
neGUuIUTH COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH, TNIAHUPOBATh CBOE Pa3BUTHE;

CIOCOOHOCTBIO OCO3HABaTh CTPECCOBYIO CHTYallMIO, BOCHPUHUMATH CTPECCOBYIO CUTYAIUIO
KaK BBI30B, TPEOYIOLIMI KOHTPMEp, KOPPEKTHPOBATH IMPUHUMAEMble DPEUICHUS W JEHCTBHS,
(bopMyIHpOBATH U OLIEHUBATH PUCKHU M MOCIEACTBUS, (OPMUPOBATH OIBIT.
METAINIPEJMETHBIE PE3YJIBTATBI

MertamnpeamMeTHble pe3yIbTaThl OCBOCHHS MpPOrpamMMbl ydueOHOro mpeamera «MaremaTHKay»
XapaKTEepPU3yIOTCS  OBJIAJCHUEM  VHUBEPCANbHbIMU  NO3HAGAMENbHBIMU  OCliCIBUAMU,
VHUBEPCANbHbIMU KOMMYHUKAMUGHBIMU OCUCMBUAMU U VHUBEPCATbHLIMU PeZyIAMUEHBIMU
oeticmeusmu.



1) Yuusepcanvuvie nosmnasamenvHvle Oelicmsus obOecneyusarom Gopmuposanue 0A308blX
KOCHUMUBHBIX NPOYECco8 00yuarowmuxcsa (0coeHue Memooo8 NO3HAHUSA OKPY*CAIowe20 Mupa,
npUMeHeHUe J102UYeCKUX, UCCIe008ameNbCKUX onepayull, ymeHuu pabomams ¢ uHgopmayuetl).
ba3oBble JlornyecKkue NeMcTBHA:

BBUIBIIATh M XapaKTEPH30BaTh CYIIECTBEHHBbIE TPU3HAKA MaTEMaTHUYECKUX OOBEKTOB,
MOHATUH, OTHOUICHWH MEXIy TMOHATHAMHU; (POPMYyIUpOBaTH OIpPEACIICHUS] TOHATHIA;
yCTaHaBJIMBATh CYIIECTBEHHBIM MPU3HAK KJIACCH(HUKAINK, OCHOBAHHS JJIs 0000UIeHUs U
CpaBHEHHMsI, KpUTEPHH IPOBOIUMOI0 aHAJIH3a;

BOCIIPUHMMATh, (OPMYJIHPOBAaTH M TNPEOOPa3OBBIBATH CYXKACHUSA: YTBEPAUTEIbHBIE U
OTpHLIATENIbHBIC, €TUHIUYHBIC, YACTHBIC U O0IUE; YCIOBHBIC,

BBIABJIATH MaT€MaTHYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3H M MPOTUBOpEYMs B (paKTax, JaHHBIX,
HAOMIOACHUAX U YTBEPXKACHUAX; NpeaiaraTh KpUTEPUU JIsi BBISABICHHS 3aKOHOMEPHOCTEH
U IIPOTUBOPEYUL;

JIe7aTh BBIBOJBI C HCHOJB30BAaHHEM 3aKOHOB JIOTWKH, JEAYKTHBHBIX W HHIYKTHBHBIX
YMO3aKJIIOUEHU M, YMO3AKIOYEHHU 110 AHAJIOTUU;

pa3buparh J0Ka3aTelnbCTBA MAaTEMaTHYECKUX YTBEPXKICHUU (MpsMbIE W OT MPOTHBHOIO),
MIPOBOJIUTH CAMOCTOSITEJIbHO HECIOXKHBIE JO0Ka3aTeIbCTBA MaTeMaTHYeCKUX (DaKToB,
BBICTPaMBaTh APTYMEHTAIMIO, MPUBOAUTH IMPHUMEPHl M KOHTPIPUMEPHI; 0OOCHOBHIBATH
COOCTBEHHBIE PACCYKIACHUS;

BBIOMpPATh CrIOCOO pelieHus yuyeOHOM 3ajauu (CpaBHUBATh HECKOJBKO BAPHAHTOB PELICHHS,
BbIOMpPATh HanOoJIee MOIXOAAIINHA ¢ YYETOM CaMOCTOSITEIbHO BBIACICHHBIX KPUTEPUEB).

Bba3oBble uccienoBare/bCKue NeHCTBHA:

UCIOJIb30BAaTh BOMPOCH KaK HCCIIEAOBATENICKUNH HMHCTPYMEHT IO3HAHUS;, (OPMYIHPOBATH
BOIPOCHI, (PpUKCHUPYIOLIHE NPOTUBOpEUHE, MPOOIEMy, CaMOCTOSITEIbHO YCTaHABIMBAThH
MCKOMOE U JaHHOE, (POPMHUPOBATH THIIOTE3Y, APTYMEHTUPOBATh CBOIO ITO3UIUIO, MHEHHE;

MPOBOJIUTH IO CAMOCTOATENBHO COCTABJICHHOMY IUIaHY HECJOXHBIM 9SKCIEPUMEHT,
HEeOOJIbIIIOE MCCIIEOBAHUE 110 YCTAHOBICHHIO OCOOEHHOCTEH MaTeMaTHYecKOro 0ObeKTa,
3aBUCUMOCTEH 00BEKTOB MEXKy CO00IA;

CaMOCTOATENIbHO (OPMYIHPOBaTh OOOOIIEHMS W BBIBOJABI IO pPE3yJbTaTaM MPOBEIEHHOTO
HAOJIOACHUS, MCCIIEJOBAHUS, OIICHWBATh JIOCTOBEPHOCTh IIOJYYEHHBIX pe3yJbTaToOB,
BBIBOJIOB Y 00OOIIEHHIA;

MIPOTHO3UPOBATh BO3MOXHOE pa3BUTHE MPOIIECCa, a TAKXKE BBIIBUraTh MPEATOIIOKEHUSI O €ro
Pa3BUTHH B HOBBIX yCJIOBHUSIX.

Padora ¢ undopmanmueii:

BBISIBJIATH HEJOCTATOYHOCTh M HM30BITOYHOCTh MH(OPMALMHU, AAHHBIX, HEOOXOIUMBIX IS
peleHus 3a/1a4H;

BbIOMpATh, AHAIM3MPOBATH, CHUCTEMATU3UPOBATH M HUHTEPIPETHPOBATH HH(POPMAIIUIO
pa3NUYHBIX BUAOB U (POPM IpPEICTABICHHUS;

BbIOMpaTh (GoOpMy MpencTaBieHUs HHGOPMAIMM M WUIIOCTPUPOBATH pelIaeMble 3aJadu
cXeMaMH, AuarpaMMaMu, HHOH rpadukoil 1 ux KOMOWHAIMSIMU;

OLICHUBATh HAA&KHOCTh HMH(POPMALMU MO KPHUTEPHUSM, IMPEIUIOKCHHBIM YUYHUTEIEM WU
c(OpMyYITMPOBAHHBIM CAMOCTOSITENHHO.

2) VYuueepcanvuvie KomMmMyHnukamugHuvle Oelicmeusi obecneyusarom coopmMupo8aHHOCHb

COYUANLHBIX HABLIKOB 00YUAIOUJUXCS.
OO0menue:

BOCIIPUHUMATh U (HOPMYITUPOBATh CYXICHHS B COOTBETCTBUH C YCIOBHUSMU U ULEIAMHU
00IIeHus; SICHO, TOYHO, TPAMOTHO BBIPaXKaTh CBOIO TOUKY 3PEHHUS B YCTHBIX U ITMCbMEHHBIX
TEKCTaxX, JaBaTh IMOSICHEHUS MO XOAy PEUICHHs 3a/aud, KOMMEHTHPOBATh MOJYYCHHBIH
pe3yJbTar;

B XoA€ OOCYXJEHHUS 3a/JaBaTh BOIPOCHI IO CYHIECTBY O0OCYXKIaeMOil TeMbl, MPOOJIEMBI,
pemaemMoi 3a/1a4M, BBICKAa3bIBAaTh WJCH, HAIIEJICHHBIE Ha IMOHMCK PEIICHHs; COMOCTABIAThH
CBOU CYXJIEHUS C CYXICHUSAMH JPyTUX yYaCTHUKOB JMAJOTa, OOHAPYKHUBATh Pa3IUuune U
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CXOJICTBO TO3MLMH; B KOPpeKTHOW ¢opme (GopMyInpoBaTh pa3HOIVIACUS, CBOH
BO3PAKCHHS,

NPEACTaBIATh PEe3yJdbTaThl pPELICHUS 3a7ayd, SKCIEPHUMEHTa, WCCICIOBAaHUs, IPOCKTa;
CaMOCTOSATENIFHO BbIOMpaTh (OpMAT BBICTYIUICHHS C YYETOM 3ajad MpPE3CHTAUUH |
0COOCHHOCTEH ayUTOPHH.

CotpyannuecTBo:

MOHUMAaTh ¥ HUCHOJb30BATh IMPEUMYILECTBA KOMAHIHOM W MHIMBHIYaJbHOH pabOThl Ipu
peleHnH y4yeOHBIX MaTeMaTUYEeCKHUX 3a/1a4; IPUHUMATD 11e]Ib COBMECTHOM AEATEIbHOCTH,
IUIAHUPOBaTh  OPraHM3ALMIO COBMECTHOM paloThl, pacmpenensiTh BHIBI  padoT,
JIOTOBAapUBATHCS, OOCYXJaTh TMpOLEecC M pe3ynbTaT padoThl; 0000IIaTh MHEHHS
HECKOJIBKHX JIIOJICH;

y4acTBOBaTh B TPYNIOBBIX (opmax paboTel (0OcyxaeHus, oOMEH MHEHHMSIMHU, MO3TOBBIC
IITYPMBI U Jp.); BBIIOJHATH CBOIO YacTh pabOTHl M KOOPJMHHUPOBATH CBOU JCHUCTBUS C
JIPYTUMH YJ€HaMU KOMaHJIbl; OIEHMBATh KauyeCTBO CBOETO BKJIaJa B OOIIMIA MPOIYKT IO
KPUTEPHSIM, CHOPMYITHPOBAHHBIM YYaCTHUKAMHU B3aUMOCHCTBUS.

3) Vuueepcanvhvle pezynamugnvle Oelicmeus 0Oecneqyusaiom QopmuposaHue CmblCl08bIX

YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCTIU.
Camoopranusanus:

CaMOCTOSITENIFHO COCTAaBJIAThH IUIAH, QITOPUTM pPEUICHUs 3a7ayd (WIM ero 4acTh), BHIOMpPATh
Croco0 pemeHus ¢ Y4ETOM HMMEIOLIUXCS PECypCcoB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTHPOBATh M KOPPEKTUPOBATh BAPUAHTHI PEUICHUH C y4€TOM HOBOM HMH(pOpMAIIHH.

CaMOKOHTPOJIb:

BJaJeTh CHoco0aMU CaMOIPOBEPKH, CAMOKOHTPOJSI MpoIecca M pe3ysibTaTa pEeLICHUs
MaTeMaTHUYEeCKOM 3aJauH;

NPEIBUACTh TPYAHOCTH, KOTOpPhIE MOTYT BO3HUKHYTH IpPH pPEIICHUHM 3a/a4d, BHOCHUTH
KOPPEKTHBBI B JIESITEIBHOCTh HAa OCHOBE HOBBIX OOCTOSITENBCTB, HAaWJACHHBIX OLIMOOK,
BBISIBIICHHBIX TPYAHOCTEH;

OLICHUBATh COOTBETCTBHE pe3yJbTaTa MAEATEIbHOCTH IOCTABICHHOW LEIM W YCIOBHUSM,
OOBSICHATH NMPUYUHBI TOCTMKCHUSI MM HEJIOCTHKEHUS I1IeTH, HAXOIUTh OLIMOKY, JaBaTh
OLIEHKY NPHOOPETEHHOMY OIIBITY.

TEMATHYECKOE IINTAHUPOBAHHUE

S knace
No Kox-Bo Tema ypoka BosmoikHoCT
ypOROB HCIIOJb30BAHUSA
30P, YMM
1. 43 Hatypanbhble yucna. /leiicTBus ¢ HaTypalbHBIMU unciaMu | https://resh.edu.r
2. 12 Harnsaanas reomerpus. JInHUM Ha INIOCKOCTH Wsubject/12/5/
3. 48 OOBIKHOBEHHBIE IPOOH
4. 10 Harnsanas reomerpus. MHOroyroyibHUKU
5. 38 JlecsiTuuHbIe qpooH
6. 9 Harnsinnas reomerpus. Tena u Gurypbl B mpocTpaHCTBE
7. 10 IToBTOpEHME
170 Htoro
6 xmacc



Ne Kox-Bo Tema ypoxka Bo3mozkHocTh
ypOKOB HCIOJb30BAHUSA
30P, YMM
1. 30 HatypanbHblie yucna https://resh.edu.r
2. 7 Harnsanas reomerpus. IIpsimelie Ha MI10CKOCTH wsubject/12/6/
3. 32 Hpobu
4. 6 Harnsagnas reomerpus. Cummerpus
5. 6 Bripaxenus ¢ OykBamu
6. 14 Harnsaanas reomerpust. @urypsl Ha IJI0CKOCTH
7. 40 [TonoxxurenbHbIE U OTPULIATEIbHBIC YHCIIA
8. 6 IIpencraBneHue qaHHBIX
9. 9 Harnsaanas reomerpust. @urypsl B IpOCTPAHCTBE
10. 20 IToBTOpEHME
170 Htoro

Padouast nporpamma no anredpe B 7-9 kiaccax.

OOmiee 4KMcIO YacoB, OTBEAEHHBIX Ha HU3ydyeHHE y4ueOHOro Moxayns «Anrebpa» ydeOHOro
npeamera «MaremaTtuka» Ha YpPOBHE OCHOBHOTO ofmero oOpasoBanusi, — 306 4. (7-9
KJIaCChl — 3 4. B HEJCIIO).

COJEP)KAHUE

7 knace

Yucna u évluucnenus
PanunonajbHbIE YHCIa

JlpoOu OOBIKHOBEHHBIE U JECATHUYHBIC, IEPEXO0] OT OAHON (POPMBI 3amucu Apodei K Apyrou.
IToHsATHE PAaLMOHAIBHOIO YMCIIA, 3aIIMCh, CPABHEHME, YIOPAJOUYNBAHNE PALMOHAIBHBIX UYUCEIL.
Apudmernueckue ACUCTBUS C palMOHAIBHBIMUA 4YHCIaMU. PemieHue 3amad W3 peanbHOU
NPAaKTUKU Ha YacTH, Ha ApoOu.

Crenenb ¢ HaTypalbHBIM MOKa3aTeJeM: ONpeieieHe, peoOpa3oBaHne BBIPAKEHUH HAa OCHOBE
OIIpEIEIICHUSI.

[IporeHThI, 3amuCh MPOLEHTOB B BHUJE APOOM U APOOM B BHJE NMPOLEHTOB. TpH OCHOBHBIE
3aJ1a4M Ha IPOLEHTHI, pELICHHE 3a/1a4 U3 pealbHON IPAKTHKH.

[IpumeHeHne MPU3HAKOB AEITUMOCTH, Pa3JI0KEHNE HA MHOKHUTENIN HATYPAJIbHBIX YHCEI.

PeanbHble 3aBUCUMOCTH, B TOM YHCIIE IpSAMasi M 0OpaTHast IPOMOPLUOHATBHOCTH.

Anzebpauueckue eviparxcenus

IlepemeHHBIE, YNCIIOBOE 3HAYCHUE BBIPAKEHUs C NepeMeHHOU. [IpencraBienne 3aBUCUMOCTH
MEXy BEJIMUMHAMHU B BUie GopMyIibl. Berancnenus no ¢popmyiam.

[IpeoOpazoBanne OyKBEHHBIX BBIPDAKEHUH, TOXKICCTBEHHO paBHbIC BBIPAKEHUs, IpaBUIIa
npeoOpa3oBaHusl CyMM U MPOM3BEICHUH, MPAaBUIa PACKPBITHA CKOOOK M MPUBEACHUS MOJ00HBIX
CJIaraeMblX.

CBolicTBa CTENEHU C HATYpaJIbHBIM I10Ka3aTeIEM.

OpnowieHbl U MHOrowieHsl. CreneHb MHoOrowieHa. ClOXKeHHE, BbIUUTAHUE, YMHOXECHHE
MHOroujeHOB. DOpMysbl COKpAIIEHHOIO YMHOMKEHUS: KBaJpaT CyMMbl M KBaJpaT Pa3HOCTH.
®dopmysa pa3HOCTH KBaApaToB. Pa3noxkeHne MHOTO4JIEHOB HA MHOKUTEIH.

Ypasnuenusn



VYpaBHeHHe, KOpPEHb YpaBHEHHs, MpaBWia MpeoOpa3oBaHUsl ypPaBHEHHS, PaBHOCHIIBHOCTH
YPaBHEHHUHU.

JIuneliHOEe ypaBHEHUE C OJHOU MEPEMEHHON, YACIO KOPHEN JINHEWHOIO YPAaBHEHUS, PEILICHUE
JUHENHBIX ypaBHeHMH. CoCTaBlIeHHE YpaBHEHUI 1O YCJIOBMIO 33Jaud. PellleHue TEKCTOBBIX
3a/1a4 C IIOMOILIBIO YPaBHEHUH.

JIluHeiiHOe ypaBHEHHME C JABYMsI NEpeMEHHbIMH M ero rpaduk. Cucrema ABYX JIMHEHHBIX
YpaBHEHHH C JBYMs IEpeMEHHBIMHU. PemieHue cucteM ypaBHEHHH CIOCOOOM TMOICTaHOBKH.
IIpumepsl penieHns TEKCTOBBIX 3a7au C IOMOILBIO CUCTEM YpaBHEHUI.

Koopounamut u cpagpuxu. @ynukyuu

Koopaunara Toukn Ha npsaMoii. YncinoBble IPOMEXYTKU. PaccTosiHue MeXay IByMs TOUKaMHU
KOOPJAMHATHOU IIPSIMOM.

[IpsimoyronpHas cucrema koopauHat, ocu Ox u Oy. Alcuucca W OpauHAaTa TOYKH Ha
KoopAuHaTHOM miockocT. [IpumMeps! rpadukoB, 3amaHHbIX (opmynamu. UreHue rpaduxos
peanbHBIX 3aBUCUMOCTEM.

[onstne dynxmuu. I'padpuk dpynxkuun. CoiictBa pyHkwmii. Jluneiinas ¢pynkuus, e€ rpaduxk.
I'paduueckoe perieHre TMHEHHBIX YPaBHEHUH U CUCTEM JIMHEHHBIX YpaBHEHUH.

8 kiracc

Yucna u eviuucnenus

KBangparueiii kopenb u3 uymcna. lloHsTne 00 wuppamuoHanbHOM uucie. JlecsTHuHbIe
NpUOJIMKEHUST UppaLMOHATIBHBIX yncen. CBoicTBa apuMETHUECKUX KBAaJpaTHBIX KOPHEH M UX
INPUMEHEHHE K IMPeoOpa30BaHUIO YHCIOBBIX BBIPAKCHUH M BBIYMCICHUSAM. JleHCTBHUTENbHBIC
qucia.

Crenens ¢ 1enpIM MoKaszareaeM U e€ cBoiicTBa. CTaHaapTHas 3allych YKCIa.

Anzebpauueckue eviparxcenus

KBanpaTHslii TpEXuiieH; pa3ioKeHNE KBaIPaTHOTO TPEXUJIEHA HA MHOKUTEIH.

Anrebpanyeckass apoOb. OcHOBHOe cBOWCTBO anreOpanueckoit napobu. Croxenue,
BbIUWTAHUE, YMHOXKEHHE, JelieHne anreOpandeckux apoOeil. PannoHaibHble BRIPAKEHUS U UX
npeoOpa3oBaHue.

Ypasnenus u nepasencmea

KBanpatHoe ypaBHeHue, ¢opMmyia KOpHEH KBaapaTHOro ypaBHeHus. Teopema Buera.
Pemenne ypaBHEHUH, CBOISIIMXCA K JMHEHHBIM M KBaapaTtHeIM. Ilpocteiimme apoOHO-
paloHaIbHbIE YPAaBHEHUS.

I'paduueckass uHTEprpeTanusi ypaBHEHHH € JIBYyMs INEPEMEHHBIMH W CUCTEM JIMHEHHBIX
YPaBHEHUH C IByMs IEPEMEHHBIMH.

Perienune TeKCTOBBIX 3aa4 areOpanyeckiuM CrocoOoM.

UHucnosble HEpaBEHCTBA U UX CBOMCTBA. HepaBeHCTBO ¢ OHOM IepeMeHHON. PaBHOCHIIBHOCTD
HepaBeHCTB. JIMHENHbIE HEPABEHCTBA C OAHON NnepeMeHHOW. CUCTEMBI JIMHENHBIX HEPABEHCTB C
OJIHOM IIEPEMEHHOM.

Dyukyuu

[onarue ¢ynkuuu. OO6IacTh ompeAeseHUs M MHOXKECTBO 3HaueHMH (yHKimH. CrocoOsl
3aaHus QYHKITHIA.

I'padux ¢pynxmmu. Urenue cBoicTB pyHkumu mno e€ rpaduxy. Ilpumeps! rpagukoB QyHKIHHA,
OTpaXkaroLUX PEAJIbHBIE IIPOLIECCHI.

OyHKIIUYM, OIMUCHIBAIOUINE NPSMYI0 U OOpaTHYIO IPOMOPIHOHAIBHBIE 3aBUCHMOCTH, HX
rpadukn. Pyrkman y = x°, y = x>, y = \x, y = |x|. I'paduueckoe peirenne ypaBHEHHH
CUCTEM ypaBHECHUM.

9 kJ1acc

Yucna u éviuucnenus
JleficTBUTEILHBIE UM CJIA

ParnmonanbHple 4Mcia, MppalMOHANbHBIE YHCIA, KOHEYHBbIE M OECKOHEUHBIE JECATHYHBIC
npobu. MHOXECTBO JCHCTBUTENBHBIX YHCEN, ICHCTBUTENbHBIC YHCIA KaK OECKOHEYHBIS



JecATUYHble  ApoOM. B3auMHO  OJHO3HAYHOE  COOTBETCTBHE  MEXIY  MHOXXECTBOM
JNEUCTBUTEIBHBIX YUCET U KOOPAUHATHOM MPSMOM.

CpaBHEeHUE JEHCTBUTEIBHBIX 4YHCEN, apU(PMETHYeCKHe IeHCTBUS C ACHCTBUTEIHHBIMHU
YUCJIAMH.

N3mepenus, npudankeHust, OeHKH

Pa3zMepsl 00bEKTOB OKPYKAIOIIEr0 MUPa, JNIUTELHOCTh MPOLIECCOB B OKPYIKAIOIIIEM MUpE.

[MpubnmxéHHoe 3HAYEHHWE BEJIMYMHBL, TOYHOCTh NpuOIMKeHus. OKpyrieHHe YHuced.
IIpuknaka U OLEHKA PEe3yJIbTaTOB BHIYMCICHUN.

Ypasnenus u nepasencmea
YpaBHeHUd ¢ OIHOI NepeMeHHOo

JIuneiiHoe ypaBHeHue. PelieHne ypaBHEHUN, CBOAAIIMXCS K JIMHEMHBIM.

KBanpatHoe ypaBHeHue. PelieHue ypaBHEHUH, CBOAALIMXCS K KBaJgpaTHBIM. bukBaapaTHoe
ypaBHeHue. [Ipumepsl pelieHus ypaBHEHUN TPETbed M 4ETBEPTOM CTEIEHEW Ppa3IOKEHHUEM Ha
MHOKHUTEIIN.

Pemienue 1poOHO-palMOHANIEHBIX YPABHEHUH.

Perrenne TeKCTOBBIX 33a4 areOpandeckKiuM METOOM.

Cucrembl ypaBHeHUH

VYpaBHeHHEe ¢ JByMs IEpeMEHHBIMH U ero rpaduk. Pemenue cucreM AByX JMHEHHBIX
YPAaBHEHUN C IByMs IIEpEMEHHbIMU. PellleHHe cucTeM ABYX ypaBHEHUH, OJHO U3 KOTOPBIX
JMHEWHOe, a Ipyroe — BTOPOM cremneHu. ['paduyeckas MHTEpIIpETAUsl CUCTEMBl YPaBHEHUH C
JBYMsI IIEPEMEHHBIMU.

Perienune TeKCTOBBIX 3324 areOpanyeckKiuM CrocoOoM.

HepaBencrBa

YucnoBble HEPAaBEHCTBA U UX CBOMCTBA.

PemrieHne NMHEMHBIX HEPABEHCTB C OAHOW IIepeMEHHOH. PelieHune cucTeM JIMHEWHBIX
HEpaBEHCTB C OAHOI mepemeHHOH. KBanpaTHble HepaBeHCTBa. I'paduueckas WHTepHpeTarys
HEPABEHCTB U CUCTEM HEPABEHCTB C IBYMsI [IEPEMECHHBIMH.

Dyukyuu

KBanparuunas ¢ynkuus, e€ rpaduk u cBoictBa. Ilapabona, KOOpIMHATHI BEPILIMHBI
napaboIIbl, 0Cb CHMMETPHH MapadoJIbl.

I'paduku Gpynkmmii: y = kx,y = kx + b,y = k/x,y = x°,y =\x,y = |x| u ux cBoiicTaa.

Yucnoevie nocnedosamenvbHocmu
Onpenenenue u cnocodbl 3aJaHUS YUCJIO0BBIX NOCTEI0BATEIbLHOCTEH

[lonsTHe YMCIOBOM mMOCHEAOBATENBHOCTU. 3aJaHUE IOCIEI0BATEILHOCTH PEKYPPEHTHOM
bopmyroit u hopMyIoii n-ro YseHa.

Apupmernyeckasi 1 reoMeTpuyecKasi IpPorpeccun

Apudmernueckas 1 reomeTpuueckas nporpeccu. opMynsl #-ro wieHa apuPpMeTHIecKoil u
TEOMETPUYECKON ITPOTrPECCUM, CYMMBI IIEPBBIX 71 YJICHOB.

N3o0pakenne wieHOB apu(METHUECKOM W TeOMETPUYECKOH TpPOrpeccHil TOYKaMu Ha
KOOpJAMHATHOM TUIOCKOCTH. JINHEWHBIN U SKCIIOHEHIMAIBHBIA pocT. CI0XKHbIE IPOLIEHTHI.

IIJIAHUPYEMBIE ITIPEJMETHBIE PE3YJIBTATHI OCBOEHUS PABOYEN
IMPOT'PAMMBI KYPCA (I1IO TOAAM OBYYEHMUS)
OcBoenne yueOHOTo Kypca «Anredpa» Ha YpOBHE OCHOBHOTO 00IIero oOpa3oBaHUS JOJKHO
o0ecreunBaTh JOCTHKEHHUE CIEAYIONINX MPEIMETHBIX 00pa30BaTeIbHBIX PE3yIbTATOB:
7 kiaacce
Yucna u evluucnenus
* BpINOTHATE, COYETasl YCTHbIE M MUChbMEHHBIE MPHUEMBI, apuMeTHuecKkue IEHCTBUS C
palMoOHaTBHBIMU YHCIIAMHU.
* HaxoauTh 3HAYEHUS YHUCIIOBBIX BBIPAKEHUN; MPUMEHSATH Pa3HOOOpa3HbIC CIOCOOBI U
NpUEMBI BBIYUCIICHUS 3HAYCHUH TPOOHBIX BBIPAKEHUH, COACPKAIUX OOBIKHOBEHHBIC U
NECATUYHBIE TPOOH.
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[lepexoauTth OT 0HON (HOPMBI 3amKCH YUCET K Ipyroi (mpeodpa3oBbIBATh JECATUUHYIO
IpoOb B OOBIKHOBEHHYI0, OOBIKHOBEHHYIO B JECATUYHYIO, B YACTHOCTH B OECKOHEUHYIO
JECATHUYHYIO IPOOB).

CpaBHUBATh U YIIOPSAI0UMBATH PALIMOHAIBHBIE YHCIIA.

OxpyriasaTh uucna.

BbINONHATE NPUKUAKY M OLIEHKY PE3yJIbTaTa BBIYUCICHHUM, OLEHKY 3HaYEHUH YHCIOBBIX
BBIPAKCHUM.

BbINonHATE AEUCTBUS CO CTENEHSIMHU C HATYPaJIbHBIMM [10KA3aTEISIMU.

[IpumeHATh IpU3HAKK JETUMOCTH, Pa3I0KEHNE Ha MHOXKUTEIN HATypajIbHBIX YHCEL.
PemaTte npakTHKO-OpUEHTHPOBAHHBIE 3aJaul, CBS3AHHBIE C OTHOLIEHHEM BEJIWYMH,
IPONOPLUOHAIBHOCTBIO  BEJIMYUH, MPOLIEHTAMU; HHTEPIPETUPOBATh  PE3YJIbTaThI
pelieHus 3a1a4y ¢ y4€TOM OIpaHUYEHUN, CBA3aHHBIX CO CBOMCTBAMU PAacCCMATPUBACMBIX
00BEKTOB.

Anzebpauueckue eviparxcenus

Hcnonp3oBarh anreOpanyeckyr0 TEPMUHOJOTMIO M CHMBOJMKY, HPUMEHSITH €€ B
npoliecce OCBOCHHUS yueOHOro MaTepuara.

HaxoauTe 3HaueHst OyKBEHHBIX BBIPAKEHUH MPH 3aJJaHHBIX 3HAUEHUSIX NEPEMEHHBIX.
BomonHATe mpeoOpa3oBaHUs LEJNOTO BBIPAKEHUS B MHOTOWICH MPHUBEICHUEM
NOJOOHBIX ClIaraeMbIX, PACKPBHITHEM CKOOOK.

BBINONHATE YMHOXEHHME OJHOWICHa Ha MHOTOWIEH W MHOTOYWICHa Ha MHOTOYJICH,
IPUMEHSTH (HOPMYJIIBI KBapaTa CyMMBI M KBaJIpaTa pa3HOCTH.

Ocy1iecTBIATh pa3iIoKEHUE MHOTOWICHOB HA MHOXKUTENM C IOMOILIBIO BBIHECEHHS 32
CKOOKM OOIIEero MHOXHTENs, TPYNIUPOBKU ClIATaeMbIX, MpUMEHEHUs (HopMys
COKPAILEHHOIO YMHOKEHUSI.

[IpumensTh mnpeoOpa3oBaHMs MHOTOWIEHOB [UIS pELICHHUS pPa3IMYHbIX 3a7ad  u3
MaTEeMaTHKHU, CMEXHBIX IPEJAMETOB, U3 PEaTbHOM MPAKTHKH.

Hcnonp3oBarh  CBOWMCTBA  CTENEHEM €  HATypalbHBIMU  IIOKA3aTelsIMH UL
peoOpa3oBaHus BEIPAKCHHI.

Ypa(menuﬂ U Hepaeencmea

Pemiats nuHENHHbIE ypaBHEHUS C OJAHOU IIEPEMEHHOM, IPUMEHS MPAaBUJIA IIEpexoa OT
HCXOJHOTO YPAaBHEHMS K PaBHOCWIBHOMY eMy. IIpoBepATh, sBIIAETCS U YUCIO KOPHEM
YPaBHEHU.

[TpumensTh rpaduyeckre METOABI P PEILICHUH JTMHEHHBIX YPAaBHEHUHA U UX CUCTEM.
[MonGupaTth mpuUMeEpbl Map YUCEIN, SIBISIOUIMXCS PEIICHHEM JIMHEHHOTO ypaBHEHHS C
JBYMsI IIEPEMEHHBIMU.

Ctpoutb B KOOPIMHATHOM IUIOCKOCTH TIpaduK JHMHEHHOTO YypaBHEHHUS C JBYMs
NepPEMEHHBIMH; MOJB3YSICh IPauKOM, IPUBOAUTH PUMEPHI PELICHUS yPaBHEHHUS.
Pemats cuctembl IBYX JMHEHHBIX YPaBHEHHUW C JABYMs IIEPEMEHHBIMH, B TOM YUCIE
rpadu4ecKy.

CocTaBisATh U pelmaTh JMHEMHOE YpaBHEHUE WIM CUCTEMY JMHEHHBIX YpaBHEHWH IO
YCIOBHIO 3a/auyd, WHTEPIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3aJadyu
IIOJIyYEHHBIN pe3ysIbTar.

Koopounamut u zpagpuxu. @ynukyuu

N3o00paxkaTh Ha KOOPAMHATHOM MNpPSIMOH TOYKH, COOTBETCTBYIOIIME 3a/JaHHBIM
KOOpJAMHATaM, JIy4d, OTPE3KH, HMHTEpBAJbl, 3alUCHIBATh YUCIOBBIC IPOMEXKYTKH HA
anreOpanyeckoM s3bIKE.

OtmedaTrs B KOOPIAMHATHOW IUIOCKOCTH TOYKU MO 33JaHHBIM KOOpJIMHATaM; CTPOUTH
rpaduKy JTMHEHHBIX (GYHKINH.

OmnwuceiBaTh C MOMOLIbIO (YHKIMHA M3BECTHBIC 3aBHCHUMOCTH MEXIy BEJINYMHAMMU:
CKOpOCTb, BpeMsl, PACCTOSHME; LIEHA, KOJIUYECTBO, CTOMMOCTb; IPOU3BOJUTEIBHOCTD,
BpeMs, 00bEM pabOTHI.

HaxoauTe 3HaueHne QyHKIMM MO 3HAYCHUIO €€ apryMeHTa.
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* Jlonumate rpaduyeckuii crocod mpeacTaBIeHus M aHaTu3a UH(GOpPMAIMK; U3BJIEKATh U

UHTEPIPETHPOBATH MHPOPMALIUIO U3 TPa(UKOB peaTbHbBIX MPOLECCOB U 3aBUCUMOCTEH.
8 kiracc
Yucna u éviuucnenus

* cnonp30BaTh HayajbHBIE MPEACTABICHUS O MHOXKECTBE JEHCTBUTENBHBIX YMCEN IS
CpaBHEHHUsI, OKPYTJICHUS U BBIYMCICHUN; N300paXkaTh JEHCTBUTEIbHBIC YUCIA TOUYKAMHU
Ha KOOPJIAMHATHOM IIPSIMOM.

* JIpuMeHATh NOHATHE apU(PMETHUECKOTrOo KBaJPATHOTO KOPHS; HAXOAUTh KBaJpaTHbIC
KOPHH, HCIOJb3Yysl NMPH HEOOXOIUMOCTH KaJbKYJSATODP; BBIIOIHATH HpeoOpa3oBaHUs
BBIPAKECHUM, COAECPIKALUX KBAIpaTHbIE KOPHU, UCIIOJIb3Ys CBOMCTBA KOPHEH.

* Jcnonp30BaTh 3anuCH OOJBIIMX W MAaJbIX YHCET C MOMOIIBIO JECATHYHBIX Opobell u
crene”el uucia 10.

Anzebpauueckue eviparxcenus

* JIpuMeHATh MOHATHE CTENEHU C LEJIBIM IOKa3aTeJeM, BBIIOJHATH MPeoOpazoBaHU
BBIPAXCHUI, COEPIKALUX CTENEHU C LIEIBbIM [TOKA3aTEIEM.

* BhINOJHATH TOXKJIECTBEHHBbIE NMPe0oOpa30BaHUS PAIMOHAIBHBIX BBIPAKEHHH Ha OCHOBE
IpaBWI JEHCTBUI HAaJl MHOTOYJICHAMH U alreOpanyecKuMu JpoOsMu.

= PackiaablBaTh KBAJIPATHBIA TPEXWIEH HA MHOKUTEIIHU.

* JlpumeHATH mpeoOpa3oBaHUS BBIPAKEHUH JUISI pEIIeHUs pa3IMYHBIX 33434 W3
MaTEMaTHKH, CMEXKHBIX MPEIMETOB, U3 PEAJILHON PAKTUKH.

Ypaeénenus u nepasencmea

* Pemarb JUHENHbIE, KBAJAPAaTHbIE YPaBHEHUS U PALlMOHAIBHBIE YPABHEHMSI, CBOASILUECS
K HUM, CUCTEMBI JIBYyX YPAaBHEHUH C IBYMs [IEPEMEHHBIMHU.

* JlepexoauTh OT CIIOBECHOH (HOPMYTUPOBKM 3a1aud K €€ anreOpandeckoidl MOJeNH C
IIOMOIIbIO COCTaBJIEHUS! YPAaBHEHUS WJIM CHUCTEMBl YPAaBHEHMH, MHTEPIPETHPOBATH B
COOTBETCTBUU C KOHTEKCTOM 3a/1a4yl MOJIYUYEHHBIN pPe3yJIbTarT.

* [IpuMeHATH CBOWMCTBA YWCIOBBIX HEPABEHCTB JJIsi CpPaBHEHMS, OLIEHKH; pEIaTh
JVHEWHBIE HEPABEHCTBA C OJHON MEPEMEHHON W WX CUCTEMBI; N1aBaTh IpadUuecKyro
WJUTIOCTPALIMIO MHOXKECTBA PELIEHUI HEPABEHCTBA, CUCTEMbI HEPABEHCTB.

Dyukyuu

* JloHuMaTh ¥ HCHOJB30BaTh (YHKIMOHAJIBHBIE TOHATHA U  SI3BIK  (TCPMUHBI,
CUMBOJMYECKHE OOO3HAYCHMA); ONPEACATh 3HaueHHEe (QYHKIUU 10 3HAYCHUIO
apryMeHTa; ONPeeNsITh CBOMCTBA (PYHKLUH 110 €€ TpaduKy.

= CTpouTh rpaMikn dIeMeHTapHBIX QYHKIWI BUIa y = k/x, y =x%,y = x>,y =\x, y =
|x|; onmchIBaTH CBOMCTBA UMCIOBOM (DYyHKIMHU 1O €€ rpaduKy.

9 kJ1acc
Yucna u éviuucnenus

» (CpaBHUBaTh U YIOPSAI0YNBATH PALIMOHAIBHBIE U HPPALIMOHAJILHBIE YUCIIA.

*  BpIMOgHATH apuPMETHUECKHUE ACUCTBUS C pallMOHATLHBIMU YHCIIaMH, COUETasi YCTHBIE U
[UCbMEHHBIE IPUEMBI, BBIIIOJIHATH BBIUMCICHUSI C MPPALMOHAIBHBIMU YMCIIAMHU.

* Haxomurs 3Ha4YeHHSA CTENEHEW C LEJNBIMUA IIOKA3aTelsIMU U KOPHEW; BBIYUCIIATH
3HAUEHUS YUCIIOBBIX BBIPAKEHUH.

*  OkpyrisaTh JEHCTBUTENBHBIE YHCIIA, BBIIOJHATH NPUKHUIKY pE3yjbTaTa BBIYHUCICHHMH,
OLIEHKY YMCJIOBBIX BBIPA)KEHUH.

Ypaeénenus u nepasencmea

* Pemare JMHEHHBIE W KBAaJpaTHbIE YPAaBHEHMs, YpPAaBHEHMsI, CBOAAILIMECS K HUM,
npocTeiie APoOHO-pALMOHAIEHBIC YPAaBHEHUSL.

* Pemarb CUCTEMBI IBYX JIMHEWHBIX YPAaBHEHUH C ABYMs IEPEMEHHBIMHM U CUCTEMBI ABYX
YPaBHEHHUH, B KOTOPBIX OJHO YPABHEHUE HE SIBJIAETCS JTMHEUHBIM.

* PemaTh TEKCTOBBIE 3aJaud aNreOpanvyeckuM CIOcOOOM C MOMOINBIO COCTABICHHS
YPaBHEHHUS WM CUCTEMBI IBYX YPAaBHEHUH C IBYMsI IEPEMEHHBIMH.

* [IpoBoauTh NPOCTEHUINE UCCIAEAOBAHUSA YPABHEHUM U CUCTEM YPAaBHEHMI, B TOM YUCIIE
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C NMpUMEHEHUEeM TpadUUecKuX IMpeaCcCTaBleHHUH (YCTaHABIMBAaTh, UMEET JIM YpaBHEHUE
WIN CHCTEMa YPaBHEHUH PelIeHHsI, €CIIU UMEET, TO CKOJIBKO, U TIp.).

* PemaTh JIMHEHHbIE HEPaBEHCTBA, KBaJpaTHbIC HEPAaBEHCTBA; H300pa)xkaTb pelICHHE
HEpaBEHCTB HA YMCJIOBOW MPSMOM, 3aITUCHIBATh PEIICHHE C TIOMOIIBIO CHMBOJIOB.

* PemaTh CHUCTEMBbl JIMHEHHBIX HEPABEHCTB, CUCTEMbl HEPABEHCTB, BKJIIOYAIOLIHE
KBaJpaTHOE HEPABEHCTBO; M300pa)kaTh PEILICHHWE CHUCTEMbl HEPAaBEHCTB HAa YHCIIOBOH
IpSMO, 3aITUCHIBATh PEILICHHE C TIOMOIIBIO CHMBOJIOB.

* Jcnonb30BaTh HEPABEHCTBA MPH PEILICHUH PA3JIMYHbIX 3a7a4.

Dyukyuu

* Pacno3HaBaTh ()YHKIIMU M3YYECHHBIX BUJOB. [I0Ka3bIBaTh CXEMaTHUECKH PACIIOIOKEHHE
Ha KOOPJIUHATHOW MJIOCKOCTU rpadukoB GyHKUMN Buga: y =kx, y=kx + b,y = k/x,y =
ax> + bx + ¢,y =x, y = \x, y = |x| B 3aBHCHMOCTH OT 3HAYCHHH K0>(PHUIHUCHTOB;
OTMCHIBATH CBOMCTBA (PYHKIIUI.

* CrpouTh U M300paxkaTh CXEeMaTUUECKU IpaUKy KBaJAPATUYHBIX (DYHKIUI, OMUCHIBATH
CBOWCTBA KBaIPATUYHBIX (DYHKIMIA N0 UX TpaduKam.

* Pacno3HaBaTh KBaJpaTW4YHYl0 (QYHKIMIO 10 QopMmyse, NPUBOAUTH IPUMEPHI
KBaJPaTUYHBIX QYHKUUH U3 peabHON )KU3HU, PU3UKHU, TEOMETPUH.

Apugmemuueckan u ceomempuueckan npozpeccuu

* Pacno3HaBaTh apu(pMETHUECKYIO U TEOMETPHUUECKYIO IPOTPECCHH MPH Pa3HBIX criocobax
3aJaHHA.

* BpINOJHATH BBIUMCIEHUS C HCIOJIb30BaHHEM (OPMYJ n-TO 4YjeHa apupMETHYECKOU H
TEOMETPUYECKON MTPOTrPECCUM, CYMMBI IIEPBBIX 71 YJICHOB.

* JI300paxarh WICHBI MOCIEA0BATEILHOCTH TOUKAMU Ha KOOPAMHATHOM IJIOCKOCTH.

* PemaTh 3a7a4y, CBSI3aHHBIE C YHCIOBBIMH TOCIIEOBATEILHOCTAMH, B TOM YHCIIE 3aa4H
U3 pealibHOM KHU3HHU (C HCIIOIB30BAHHEM KAIbKYJISATOPA, HU(POBBIX TEXHOIOTHA).

IIVIAHUPYEMBIE PE3YJIBTATDBI
JIMYHOCTHBIE PE3YJIBTATHI

JIMYyHOCTHBIE pe3yJbTaThl OCBOCHHMSA NPOrpaMMbl ydyeOHOro mnpeamera «MaremaTHKa»
XapaKTEePU3yIOTCA:

IIarproTHYecKoe BOCIMTAHUE:

IIPOSIBJIEHUEM MHTEpECa K MIPOLUIOMY U HACTOSIIEMY POCCUMCKOW MaTEMaTHKH, LIEHHOCTHBIM
OTHOLIEHUEM K JOCTHKEHUAM POCCUMCKHX MAaTeMaTUKOB U POCCUHCKOM MaTEMaTUYECKOU
IIKOJIBI, K UCIIOJIb30BAHMIO ITHX JIOCTHKEHUHN B IPYTHX HayKaxX U MPUKIATHBIX chepax.
I'paxxnaHckoe H JyXOBHO-HPABCTBEHHOE BOCIINTAHME:

TOTOBHOCTBIO K BBINIOJHEHUIO OO0S3aHHOCTEH TpakKIaHWHA W peallM3allii ero IMpas,
NPEJCTaBICHUEM O MAaTEeMaTUYeCKHX OCHOBaX (YHKIIMOHMPOBAHUS PA3IUYHBIX CTPYKTYD,
SBJICHUM, MpPOIENyp Tpa)kIaHCKOro oOmecTBa (BBIOOPHL, OMPOCHI M TP.); TOTOBHOCTBIO K
OOCYX/IEHUIO STHYECKUX MpPOOJeM, CBSI3aHHBIX C MPAKTHYECKUM IMPUMEHEHHEM JIOCTHXCHUN
HayKH, OCO3HAaHUEM Ba)KHOCTH MOPAJIbHO-3TUYECKUX IPUHLIUIIOB B AE€ATEILHOCTU YUEHOTO.
TpyaoBoe Bocnnutanue:

YCTAaHOBKOM Ha AaKTUBHOE YYacTHE€ B pEUICHMM IPAKTUYECKUX 3aJad MaTeMaTHYeCKON
HaNpaBJICHHOCTH, OCO3HAHHEM Ba)KHOCTU MaTEMaTUYECKOro 00pa3oBaHMs HA MPOTHKEHUU BCEH
KHU3HH JJIS1 YCIIEITHON NPpo(heCcCHOHAIBHON JEATENIbHOCTH U Pa3BUTHEM HEOOXOAUMBIX YMEHHIA;
OCO3HAHHBIM BBIOOPOM U TIOCTPOCHHUEM WHIMBHIYaJbHOH TPAeKTOpUUM OOpa3oBaHUS U
’KM3HEHHBIX IJIAHOB C YYETOM JIMYHBIX HHTEPECOB U OOIECTBEHHBIX MOTPEOHOCTEH.
JcTeTHYecKoe BOCIIUTaHue:

CIOCOOHOCTBIO K 3MOIMOHAIBHOMY M 3CTETUYECKOMY BOCIPHUATHIO MaTEeMAaTHYECKUX
00BEKTOB, 3a/1a4, PEIICHUN, PAacCYX ICHUI; YMEHUIO BUJETh MAaTeMAaTHYECKUE 3aKOHOMEPHOCTHU
B HCKYCCTBE.

IleHHOCTH HAYYHOI'0 MO3HAHMS:
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OpHEHTAIle B JEATEIILHOCTH Ha COBPEMEHHYIO CHCTEMY HAy4yHBIX TIPEACTaBICHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pAa3BUTHUSA 4YEJIOBEKa, MNPHUPOJIBI M 0OILIecTBa, NOHUMaHHEM
MaTeMaTHYeCKOM HayKd Kak cgepbl YeIOBEUECKOW NeATETbHOCTH, JTAaloB €€ pa3BUTHS H
3HAYUMOCTH JUIsl Pa3BUTHUS LUMBUIM3ALMH; OBJIAJIEHUEM SI3bIKOM MAaTEMATUKU U MaTeMaTHYECKON
KyJIbTYpOH KakK CpEICTBOM IIO3HAHUS MHUPA; OBJIAJEHUEM IPOCTEHIIMMHM HaBbIKAMU
HCCIIEI0BATENIBbCKON AESITEIbHOCTH.

Pusnyeckoe BOCIUTAHHE, (JOpMUPOBaHHE KYJbTYPbI 310POBbSI H IMOLMOHAJIBLHOI 0
Os1aromosty4us:

TOTOBHOCTBIO MPUMEHATh MAaTeMaTUUYECKHE 3HAHHSA B MHTEPECaX CBOETO 3J0POBbsI, BEACHUS
3I0POBOTO 00pasa U3HH (310pOBOE NMHUTAaHUE, COANIAHCUPOBAHHBIA PEKUM 3aHATHHA U OTIbIXA,
peryisipHasi (puznyeckas akTUBHOCTD); C()OPMHPOBAHHOCTBIO HaBbIKa pe(IeKCUU, TPU3HAHUEM
CBOETO TpaBa Ha OIIMOKY M TAaKOTO Ke MpaBa JPyroro 4yejoBeKa.

JIKOJIOTHYECKOe BOCIIUTAHHE:

OpHEHTAIell Ha TPUMEHEHHWE MAaTeMAaTH4YEeCKUX 3HaHUM I pelieHus 3agad B 001acTH
COXPAaHHOCTH OKpYXKarollel cpefbl, IMJIaHUPOBAaHUS IIOCTYIIKOB M OLIEHKM HX BO3MOKHBIX
MIOCTIEICTBUM Uil OKpY’KaloIIel Cpeibl; OCO3HAHUEM TJI00AIbHOTO XapaKTepa HKOJOTHUECKUX
npobeM U myTei UX perieHus..

JInuHOCTHBIE pe3yabTaThl, 00eceYnBAKOIINE AN TANMI0 00y4Yaromerocs K
U3MEHAIINMCS YCI0BHSAM COIMAJBHOM ¥ NPUPOAHOM Cpeabl:

TOTOBHOCTBIO K JEWUCTBHUAM B YCIOBUSAX HEONPEIECIEHHOCTH, IOBBIIMICHUIO YPOBHS CBOEH
KOMIIETEHTHOCTH Y€pe3 IMPAKTUUECKYIO JESATEIBHOCTh, B TOM YHCJIE YMEHUE YUUTHCS Y APYIHX
Jroel, mpuoOpeTaTb B COBMECTHOM JESATETLHOCTH HOBBIE 3HAHUS, HABBIKM M KOMIETEHIIUH W3
OIIbITA IPYTHX;

HEO0O0X0AUMOCTBIO B (DOPMHUPOBAHMM HOBBIX 3HAHWUW, B TOM 4YHcIe (OpPMYJIHpOBATH WICH,
MOHATUS, TUNIOTE3bI 00 OOBEKTaxX W SBICHHSX, B TOM YHCIIE paHee HE M3BECTHBIX, OCO3HABAThH
neGUIUTH COOCTBEHHBIX 3HAHUN 1 KOMIIETEHTHOCTEH, TUIAHUPOBATh CBOE Pa3BUTHE;

CIOCOOHOCTBIO OCO3HABaTh CTPECCOBYIO CHTYallMIO, BOCHPUHUMATH CTPECCOBYIO CUTYAIUIO
KaK BBI30B, TPEOYIOLIMI KOHTPMEp, KOPPEKTUPOBATH IMPUHUMAEMble DPEUICHUS M JEHCTBHS,
(bopMyIHpOBATH U OLIEHUBATH PUCKHU H MOCIEACTBUS, (OPMUPOBATH OIBIT.
METAINIPEJMETHBIE PE3YJIBTATBI

MertamnpeamMeTHble pe3yIbTaThl OCBOCHHS MPOrpamMMbl ydueOHOro mpeamera «MaremaTHKay»
XapaKTepU3yIOTCS  OBJIAJCHUEM  VHUBEPCANbHbIMU — HO3ZHAGAMENbHbIMU  OelcmeUsaMU,
VHUBEPCANbHbIMU KOMMYHUKAMUGHBIMU OCUCMBUAMU U YHUBEPCATbHLIMU PeZyIAMUEHbIMU
oeticmeusimu.

1) Yuusepcanvuvie nosmasamenvHvle Oelicmsus obOecneyusarom opmuposanue 0A308biX
KOZHUMUBHBLIX NPOYeccos 00yuaowuxcsa (0ceoeHue mMemooo8 NO3HAHUA OKPYICaIouje2o Mupa;
npUMeHeHuUe 102UYeCKUX, UCCIe008amMeNbCKUX Onepayull, yMeHuu pabomams ¢ uHgopmayue).
ba3oBble JlornyecKkue NeHcTBHA:

" BBIBIATH M XapaKTEPU30BaTh CYIIECCTBEHHBbIC NMPU3HAKM MAaTEMaTHYECKHMX OOBEKTOB,
MOHSATHH, OTHOUICHHH MEXIy MOHATUSAMH; (HOPMYITUPOBATH OIPEICICHUS IMOHATUH;
yCTaHaBJIMBATh CYIIECTBEHHBIN MPU3HAK KiIaccu()UKALUU, OCHOBAHUS JUIsl 00001IeHUS U
CPaBHEHMsI, KpUTEPUN IPOBOAUMOI0 aHAJIN3A;

" BOCHpPHUHUMATbH, (OPMYJIHMPOBATH M IMPEOOPa3OBHIBATH CYXKICHHUS: YTBEPIUTEIbHBIC H
OTpHILIATENIbHBIC, €TUHIUYHBIC, YACTHBIC U O0ILUE; YCIOBHBIE;

" BBIBIATH MaTeMaTUYECKHE 3aKOHOMEPHOCTH, B3aMMOCBS3M W TPOTUBOpEUMs B (haKTax,
JAHHBIX, HAONIOACHMAX M YTBEPXKICHHSX;, Mpe/ularaTb KPUTEPUU JJIs  BBISBICHUSA
3aKOHOMEPHOCTEN U IIPOTUBOPEUYUI;

" JenaTh BBIBOJBI C MWCIOJIB30BAaHMEM 3aKOHOB JIOTMKH, JEIYKTUBHBIX W HWHIYKTHUBHBIX
YMO3aKJIIOUEHU I, YMO3AKIIOUEHH 110 AaHAJIOTUN;

" pa30upaTh J0Ka3aTeNbCTBA MATEMAaTHUECKUX YTBEP)KACHUN (IPSMBIE U OT IPOTUBHOTO),
IPOBOJIUTH CAMOCTOATEIBHO HECIOXKHbBIE JI0Ka3aTeIbCTBA MATEeMAaTHYECKUX (PAKTOB,
BBICTPAWBATh ApIyMEHTAIUIO, NMPUBOAUTH MPUMEPHI U KOHTPIPUMEPHI; 000CHOBBIBATH
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COOCTBEHHBIE PACCYKIACHUS;

BBIOMpATh CIOcO0 pemieHus y4deOHOW 3amaun (CpaBHHMBATh HECKOJIBKO BapUaHTOB
peleHusi, BEIOUpaTh Hanbosee MOAXOIAIIMNA C YyYETOM CaMOCTOSITENFHO BBIJCICHHBIX
KpUTEPUEB).

Ba3oBble ncciiegoBaTe/ILCKHE JelCTBUA:

UCIONIb30BaTh  BONPOCHI  KaK  MCCIIEJOBATENbCKMA  MHCTPYMEHT  IIO3HAHUS;
(dopMyIHpOBaTH BOMPOCH], (PUKCUPYIOIIKE MPOTUBOPEUHE, MPOOIEMY, CAMOCTOATEIBHO
yCTaHaBJIMBAaTh UCKOMOE M JaHHOE, (pOpMUPOBaTH TMIOTE3y, apryMEHTHUPOBATh CBOIO
MO3HIINIO, MHEHUE;

POBOJUTH IO CAaMOCTOSTEIBHO COCTaBICHHOMY IUIaHY HECJIOXHBIH AKCIEpUMEHT,
HEeOOJIBIIIOE MCCIEOBAHME TI0 YCTaHOBJCHHUIO OCOOEHHOCTEH MaTeMaTH4ecKoro
00BEKTa, 3aBUCUMOCTEH 0OBEKTOB MEXy COOOM;

CaMOCTOATENIbHO  (OpMYJHpOBaTh  OOOOIIEHUS M BBIBOABI IO  pe3yjbTaTaM
NPOBEIEHHOTO HAONIIOJICHHS, MCCIEIOBAHUS, OLICHUBATh JOCTOBEPHOCTH MOIYYEHHBIX
pe3yIbTaToOB, BEIBOJOB U 0000IEHUIA;

IPOTHO3MPOBATH BO3MOXHOE pa3BUTHE IMPOIECCa, a TAKXKE BBIIIBUTATH MPEATIOI0KEHUS
0 €ro pa3BUTUH B HOBBIX YCIIOBHSIX.

Padora ¢ undopmanmueii:

BBISBIISITh HEJOCTATOYHOCTh W HM30BITOYHOCTh WH(pOpPMAIMU, JAHHBIX, HEOOXOIUMBIX
JUIS pelLleHus 3a1a4u;

BBIOMpATh, AHAJIM3UPOBATh, CHUCTEMATH3HPOBATh M WHTEPIPETHPOBATH HH(POPMAIIUIO
pa3IMYHBIX BUIOB U (POPM MPEICTABICHUS;

BBIOMpATh GOpPMY HpEeACTaBICHUS UHPOPMALUU M WUTIOCTPUPOBAThH peIlaeMble 3a7auu
cXeMaMH, ArarpaMMaMH, HHOHM rpadukoil 1 uX KOMOUHAIMSIMU;

OLIEHUBATh HAAEKHOCTh MH(OPMAIMU TO KPUTEPHSIM, HPEAJIOKCHHBIM YUUTEIIEM WU
c(OpMYIHPOBAHHBIM CAMOCTOSTENIHHO.

2) VHusepcanvHvle KOMMYyHUKamueHble Oelicmsus 00ecnedusaiom coopmMuposaHHoCmsb
COYUATLHBIX HABLIKOB 00YYAIOUUXCSL.
Oo0menmne:

BOCIIPUHUMATL U (bOpMy.HHpOBaTB CYKACHUA B COOTBCTCTBHUU C YCJIIOBUSAMU W LCIIAMH
O6IJ.[€HI/I$I; SICHO, TOYHO, I'paMOTHO BbIpaXaTb CBOIO TOYKY 3pCHHA B YCTHBIX U
MUCBbMCHHBIX TCKCTAX, NABATbhb MMOSACHCHHUA MO XO4Y PCHICHUSA 3aaa4yl, KOMMCHTUPOBATH
[IOJIyYEHHBIH pe3ysIbTarT;

B X0/1¢ OOCYX/IE€HUS 337aBaTh BOMPOCHI MO CYIIECTBY OOCYXIaeMOU TeMBbl, POOIJIEMBI,
peLHaeMoﬁ 3ala4M, BbICKA3bIBATh UJICHU, HALICJICHHBIC HAa ITOWCK PCIICHHA; COMMOCTABIIATH
CBOHU CYXJIEHHS C CY)KICHUSAMHU JPYTHX YYaCTHHKOB JMAJIOra, OOHApyKHUBATh PaziINune
¥ CXOJCTBO TO3UIMH; B KOppPEeKTHOW (opme (GOpMYyIHpOBaTh pa3HOTIACHS, CBOU
BO3PaKCHHS;

MNpCACTABIATL PE3YyJIbTaThl PCIICHUA 3aldavd, SKCIICPHUMCHTA, HCCIICAOBAHUA, IMPOCKTA,
CaMOCTOSATENIFHO BBIOMpaTh (hopMaT BBICTYIUIEHHS € Y4Y€TOM 3agad NpPE3CHTAlMd U
0COOCHHOCTEH ayJUTOPHH.

CoTpyannuecTBo:

MOHUMATh U MCIIOJIH30BATh MPEUMYIIECTBA KOMaHIHOW U MHIUBUIYaTbHOU paOOThI IpH
pelieHnd  y4eOHBIX ~ MaTeMaTH4YeCKUX  3a]ady, MNPUHUMATh Ielb COBMECTHOM
NESTEIIbHOCTH, TJIAHUPOBATh OPTaHU3AIMIO COBMECTHOW pabOThI, paclpeeNaTh BUIbI
paboT, AOrOBapUBaTHCS, 00CYKIATh MPOLIECC U PE3yNbTaT paboThl; 0000IATh MHEHHUS
HECKOJILKHX JTIOJICH;

y4acTBOBAaTh B IPYIIOBBIX (hopMax paboThI (00CYKIeHHS, OOMEH MHEHUSIMHU, MO3TOBBIC
HITYPMBI U Jp.); BBIMOJHITH CBOIO YacTh PabOTHl U KOOPAMHHUPOBATH CBOM JIEHCTBUS C
JIPYTHMH Y4JeHAMH KOMAaHJIbl; OIICHUBATh KA4€CTBO CBOETO BKJIaJa B OOIIUI MPOIYKT IO
KpUTEepUsiM, CHOPMYJIMPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUSI.
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3) Vuueepcanvhvle pezynamugnvle Oelicmeus 0Oecneqyusaiom QopmuposaHue CmblCl08bIX
YCMAHOB0K U HCUSHEHHBIX HABbIKOE TUYHOCTIU.

Camoopranuzanms:

"  CaMOCTOSITEJIBHO COCTABJIATH IUIAH, QJITOPUTM pEIIeHHsd 3aJaud (WIK €ro 4YacThb),
BBIOMpPATh CHOCOO peUIeHHss ¢ Y4ETOM HUMEIOIIUXCS PECypcoB U COOCTBEHHBIX
BO3MOKHOCTEH, apryMEHTUPOBATh U KOPPEKTUPOBATh BAapUAaHThl PEIICHUM C y4ETOM
HOBO MH(OpMAIHH.

CaMOKOHTPOJIb:

" BIAJETh CHOCO0AMH CaMOIIPOBEPKH, CAaMOKOHTPOJIS MpOLEcca W pe3ysibTaTa PeleHHs
MaTeMaTHUEeCKOM 3aJ1auu;

"  QpEeIBUIETh TPYIHOCTH, KOTOPbIE MOTYT BO3HUKHYTH IIPU PELICHUM 3a/Jayd, BHOCUTH
KOPPEKTHUBBI B JESATEILHOCTh Ha OCHOBE HOBBIX OOCTOSITENBCTB, HAIEHHBIX OIIMOOK,
BBISIBJICHHBIX TPYJHOCTEH;

" OILICHMBATh COOTBETCTBHE PE3yJbTaTa ACSITEIbHOCTH IMOCTABICHHON LIEIU U YCIOBUAM,
OOBSICHATH MIPUYUHBI JOCTHXKEHHSI HJTM HETOCTHIKECHHUS LIEJIH, HAaXOAUTh OIINOKY, 1aBaTh
OLIEHKY NMPHOOPETEHHOMY OIIBITY.

INPEIMETHBIE PE3YJIBTATbBI

[IpenmeTHbIe pe3yabTaThl OCBOEHUs pabodell MporpaMMbl 10 MaTeMaTUKE MPEICTABICHBI 110
rogaM oOydeHHs B CJIEIYIOIIUX pa3/ieiax MpOorpaMMbl B PaMKax OTAEIBHBIX KypCOB: B 5—6
Kjaccax — Kypca «Marematuka», B 7—9 Kiaccax — KypcoB «Anredpa», «leomeTrpus»,
«BeposTHOCTD U CTATUCTUKAY.

Pa3BuTHe n0rnuecKkux MpencTaBiICHU U HABBIKOB JIOTHYECKOTO MBIIIIEHUS! OCYIIECTBISAETCS
Ha TPOTSHKEHUU BceX JieT OOyueHHs B OCHOBHOM IIKOJIE B paMKax BCEX Ha3BaHHBIX KYpPCOB.
IIpenmnonaraercsi, 4TO BBITIYCKHUK OCHOBHOW IIKOJIBI CMOKET CTPOUTH BBICKA3bIBAaHUS U
OTpHUILIaHMs BBICKAa3blBaHWM, pacro3HaBaTb MCTUHHBIE M JIOKHBIE BBICKA3BIBAHMS, MPUBOJIUTH
IIpUMEpPbl M KOHTPIPHUMEPHI, OBJIAACET IOHATUSAMU: OINPEICICHUE, aKcuoma, TEOopeMa,
JI0Ka3aTeIbCTBO — M HAYYUTCS MCIOJIb30BATh MX NPHU BHIOJHEHUU YYEOHBIX M BHEYUYEOHBIX
3aj1ad.

KAJIEHJAPHO-TEMATHYECKOE IINTAHUPOBAHUE

7 knace
Ne Kox-Bo Tema ypoka Bo3smoskHocTh
ypOROB HCIIOJb30BAHUSA
0P, YMM
1. 19 MaremMaTHuecKkuil s36IK. MaremaTuyeckasi MOJIeib https://resh.ed
2. 11 Jluneiinas GpyHKIHs u.ru/subject/1
3. 9 Cucrema 1ByX JJMHEHHBIX YPAaBHEHUH C ABYMsI 6/7/
NIepPEMEHHBIMU
4. 7 CreneHb ¢ HaTypaJIbHBIM NIOKa3aTeIeM
3. 7 Opnowiensl. Onepauuy HajJ OAHOWIEHAMU
6. 17 MHorounieHsl. Apru(pMeTHYecKue orepauy Hal
MHOTOWIEHAMHU
7. 22 Pa3noxeHne MHOrO4WICHOB HA MHOYKUTEIIU
8. 7 DYHKIHS y = X
9. 3 IToBTOpEHME
102 Hroro
8 kiace
\ Ne \ KoJa-Bo \ Tema ypoka Bosmo:xHoCTH
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4yacoB HMCII0JIb30BAHUSI
20P, YMM
1. 3 IToBTOpEeHue https://resh.e
2. 15 Anrebpanueckue 1poou du.ru/subject
3. 18 ®yHKups y = VX. CBOIICTBA KBaPATHOTO KOPHSI /16/8/
4. 14 KBagparuunas pynkuusi. Pynkuus y = k/x
5. 16 KBaznpaTHble ypaBHEHUS
6. 14 HepasenctBa
7. 18 Anrebpanueckue ypaBHEHUs
8. 4 IToBTOpEHME
102 Hroro
9 kaacce
Ne | Kou-Bo Tema ypoka BosmoxnocTh
4yacoB HCIOJb30BAHUA
20P, YMM
1. 6 IToBTOpeHue https://resh.e
2. 15 ParonanbHble HEPAaBEHCTBA U MX CHCTEMBI du.ru/subject
3. 15 CucteMbl ypaBHEHHH /16/9/
4. 25 YucnoBele QyHKIUU
5. 15 [Iporpeccun
6. 13 DnemMeHTbl KOMOMHATOPUKH, CTATUCTUKHU U TEOPUU
BEPOATHOCTEMN
7. 13 IToBTOpEHME
102 Hroro

Pa6ouast mporpaMMa 1o reoMeTpum B 7-9 Kjaccax.

OOmiee 4MciIO YacoB, OTBEACHHBIX Ha HM3y4deHHE ydeOHOro Moayis «leoMeTpus» mpeamera

«MatemaTukay Ha ypoBHE OCHOBHOro oOmiero obpazoBanus, — 204 4. (7-9 kmaccel — 2 4. B
HEJIEITIO).

COAEP) KAHUE
7 knace

Hauanpubele mnossaTuss reomerpuu. Touka, mpsimMas, OTPE30K, Jyd. Yroia. Buubsl yrios.

BeprukansHele u  cMexkHble yribl.  buccekrpuca yria.  Jlomanas,

[TapamienbHOCTD U NEPIEHAUKYIIPHOCTD IIPSIMBIX.

MHOI'OYT'OJIbHHUK.

Cummerpuunsie purypsl. OCHOBHBIE CBOHCTBa OCeBOW cUMMeETpHH. [IpumMepsl cuMMeTpuu B

OKPY’KaIoIlleM MUpE.
OCHOBHBIE IOCTPOEHUS C IOMOILBIO LIUPKYJIS U JTUHEUKH.

Tpeyronsuuk. BricoTa, Menmana, OuccekTpuca, HMX CBOHCTBAa. PaBHOOeIpeHHBIH U

PaBHOCTOPOHHUN TPEYTOJILHUKU. HepaBeHCTBO TpEeyrojbHUKA.

CBoiicTBa ¥ TpU3HAKW  PaBHOOEIPEHHOTO  TpEeyrojbHUKA. [Ipu3HaKU

TPEYTrOJIbHUKOB.

paBeHCTBa

CBolicTBa U NPU3HAKYU NAapaJUIeNbHBIX NpsAMbIX. CyMMa yIJIOB TpEyrojbHUKa. BHelIHuE yrisl

TPEYTOJIbHUKA.

[IpssmoyromnbHblli  TpeyrosbHUK. CBOMCTBO MEAMaHbl IPSAMOYIOJIBHOTO TPEYIOJbHUKA,

IpOBEACHHOW K runore”yse. IIpu3sHaku paBeHCTBA INPAMOYTOJIbHBIX

IIpsiMOyTronbHBIN TPEYTrOIBbHUK € YIII0oM B 30°.

TPEYTrOJIbHUKOB.
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HepaBencTBa B reOMeTpUU: HEPAaBEHCTBO TPEYIOJIbHMKA, HEPABEHCTBO O JUJIMHE JIOMAHOM,
Teopema o 0oJIbIleM yriie M 00JbIIeii cTOpOoHE TpeyroiabHUKA. [leprneHIuKyIsap U HaKIOHHAS.

I'eomerprueckoe MecTo TOYeK. buccekTpuca yria U CepeuHHBIN NEPIEHIUKYISP K OTPE3Ky
KaK T€OMETPUYECKHE MECTA TOYCK.

OKpy’KHOCTh M KpYT, XOp/a U AMAMETP, UX CBOWCTBA. B3auMHOE paciosioxkeHUe OKpYKHOCTH
n npsmol. KacarenpHass M cekymas K OKpPYXHOCTH. OKpYXXHOCTb, BIIMCaHHasi B YTOJL
Brnucannas 1 onvcaHHasi OKPY>KHOCTH TPEYTrOJIbHUKA.

8 ki1ace

UYerpipéxyronbuuku. [lapamnenorpamm, ero npusHaku U CcBOMCTBAa. YacTHele ciyyau
napajiesIorpaMMoB (TIPSIMOYTOJIBHUK, pOoMO, KBaJpar), MX MPU3HAKU U CBoiicTBa. Tpamerus,
paBHOOOKas Tpanenus, e€ cBoiicTBa U npu3Haku. [IpsMoyroapHas Tpamerus.

LentpanbHas cuMMeTpHs.

Teopema @aiieca u TeopemMa 0 NPONOPLUOHAIBHBIX OTpe3kax. CpeHUe JIMHUU TPEYroJIbHUKA
U TpareLuu.

[Momobue TpeyronbHUKOB, KO3(QduiueHT mnomodbus. Ilpu3Haku MOAOOMS TPEYrOJHLHUKOB.
[TpumeneHne nog00Hs MPH PEILICHUH MPAKTUYECKHUX 3a/1a4.

CpoiictBa momaaeil reomerpudeckux ¢uryp. Dopmynbl i IUIOMAAM TPEYroJIbHUKA,
napasenorpaMma, pom6a u tpaneruu. OTHOIIEHHE TUIOIAAeH MOJ00HBIX QUTyp.

Brruncnenue miomnaaeii TpeyroJbHUKOB 1 MHOTOYTOJIBHUKOB Ha KJIETYaTo Oymare.

Teopema [Iudaropa. [Ipumenenne Teopems [Tudaropa npu perieHun NpaKTHYECKUX 3aad.

CuHyc,  KOCHMHYC, TaHIE€HC  OCTpPOrOo  yIila  HpSIMOYTOJIBHOIO  TpPEyroJIbHHKA.
Tpuronomerpuueckue ¢pynkuuu yrios B 30°, 45° u 60°.

BrnucanHble M LIEHTpajabHBIE YIUIBI, YIOJI MEXKIY KacaTeIbHOM M XOpIOH. YTIbl MEXKIY
XOpJaMU U CEKyIIMMH. DBrucaHHbIE M ONHCaHHBIE YETBIPEXYTOJIBHUKH. B3aumHoe
pacrioyio)keHue IBYX OKpyxHocTel. Kacanume okpyxHocTeil. OOmme kacaTelabHbIE K JBYM
OKPYKHOCTSIM.

9 kjaacc

Cunyc, kocunyc, Tanredc yriaos oT 0° 1o 180°. OCHOBHOE TPUTOHOMETPUUECKOE TOXKIECTBO.
@opMyIIbl IPUBECHUS.

Pewmenne tpeyronbHuKoB. Teopema KOCHHYCOB M TeOpeMa CHHYCOB. PelieHue npakTH4ecKux
3a/1a4 ¢ UCIOJIb30BAaHUEM TEOPEMBI KOCUHYCOB U TEOPEMBI CUHYCOB.

IIpeobpazoBanue mogobus. I1ogo61e cOOTBETCTBEHHBIX IIEMEHTOB.

Teopema 0 mpoU3BENECHUU OTPE3KOB XOpJ, TEOPEMBI O IPOU3BEICHUU OTPE3KOB CEKYIIUX,
TEeOopeMa O KBaJpaTe KacaTeJIbHOM.

Bektop, mnauHa (MOAyJb) BEKTOpa, COHAINPABJICHHBIE BEKTOPBI, IPOTHUBOIOJIOKHO
HaIPaBJICHHBIE BEKTOPBI, KOJUIMHEAPHOCTh BEKTOPOB, PAaBEHCTBO BEKTOPOB, OIEpalMM HaJ
BeKTOpamHu. PaznokeHue BekTopa 1o JIByM HEKOJUIMHEApHBIM BekTopaM. KoopanHaTel BeKTOpa.
CkansipHO€ IPOU3BEIEHNE BEKTOPOB, IIPUMEHEHUE /ISl HAXO0XKJICHUS JJIMH U YIJIOB.

JlexapToBbl KOOpAUHATHI HA IUIOCKOCTU. Y PABHEHUS MPSAMON U OKPYKHOCTH B KOOPIMHATAX,
IIepeceueHNe OKPY)KHOCTEN U NIpSAMbIX. MEeTOl KOOpAUHAT U €r0 IPUMEHEHHE.

[IpaBunbHBIE MHOTOYrOJIbHUKM. JnuHa okpyxHocTu. ['pagycHas W paauaHHas Mmepa yria,
BBIYMCIIEHUE JUIMH OYT OKpykHOcTel. [Inomans kpyra, cekropa, CErMeHTa.

JIBIDKEHUS TUIOCKOCTH M BHYTPEHHUE CUMMETpHH (PUTryp (3JeMEHTapHBIC MPEICTaBICHUS).
[TapamiensHbiil neperoc. I1oBopor.

IJIAHUPYEMBIE ITPEJIMETHBIE PE3YJIbTATBI OCBOEHUS PABOYEN
ITPOI'PAMMBI KYPCA (IIO TOAAM OBYYEHUA)
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OcBoenne yueOHOrOo Kypca «['eomeTpus» Ha ypOBHE OCHOBHOTO OOIIEro o0pa3oBaHUS
JOJHKHO 00€CTIeYnBaTh JOCTHKEHHUE CIEAYIONINX MTPEIMETHBIX 00pa30BaTENbHBIX PE3yIbTaTOB:

7 KJ1acc

8 ki1ace

Pacno3naBaTe M3y4yeHHblE T€OMETpUYECKHE (UTYpBI, OIpPENeNiaTh HUX B3aUMHOE
pacrosio)keHue, H300pakaTb T€OMETPHUUECKHE (UTYphl; BBIIOIHATH YEPTEKU IO
yCIOBHIO 3ajauyu. M3mepsaTh JIMHEWHbIE M YIVIOBBIE BEIWYMHBL. Pemars 3amadum Ha
BBIYMCIICHUE JIJINH OTPE3KOB U BEJIUYMH YIJIOB.

JlenaTb rpyOyI0 OIICHKY JTMHEHHBIX M YTJIOBBIX BEJMYMH MIPEIMETOB B PEabHON KHU3HH,
pa3MepoB MPHUPOIHBIX OOBEKTOB. PaznmuuaTh pasmepbl 3TUX OOBEKTOB IO MOPSIKY
BEJINYUHBI.

Ctpoutp 4epTekH K TeOMETPUUECKHUM 3a/1a4aM.

ITonp30BaTbCsl NMpU3HAKAMU PABEHCTBA TPEYTOJIbHUKOB, HCIOJIB30BaTh IPU3HAKUA M
CBOICTBA paBHOOEIPEHHBIX TPEYTOJIHHUKOB IIPU PELICHNH 3a/1a4.

[IpoBOAUTB JIOTUUECKHUE PACCYKACHUS C UCIIOJIb30BAHUEM T€OMETPUUYECKUX TEOPEM.
ITonp30BaTbCsl NpU3HAKAMKM PABEHCTBA IPSMOYTOJIBHBIX TPEYTOJBHUKOB, CBOMCTBOM
MEJUaHbl, MPOBEIEHHON K TUIIOTEHY3€ IPSAMOYIOJIBHOIO TPEYIrOJbHUKA, B PELICHUU
FeOMETPUUYECKHUX 3a1a4.

OmnpenensaTs NapayieNbHOCTh NPSAMBIX C MOMOIIBIO YIJIOB, KOTOpBIE 00pa3yeT ¢ HUMHU
cexymas. OnpeaensaTs NapaljieIbHOCTh IPSAMBIX C TIOMOIIBIO PABEHCTBA PACCTOSIHUM OT
TOYEK OJJHOM MPSAMOU 10 TOUEK APYTOU MPSIMOA.

Pemats 3a1aun Ha KiieT4aroi Oymare.

[IpoBOIUTH BBIYMCICHUS M HAXOAWTh YUCIOBbIE M OyKBEHHBIC 3HAYCHHS YIJIOB B
FEOMETPUYECKUX 3aJadax C UCIOJIB30BAHUEM CYMMBI YIJIOB TpPEYIOJBHUKOB U
MHOTOYTOJIbHUKOB, CBOWCTB  YIJIOB, OOpa30BaHHBIX INpU TEPECEUCHHM JBYX
NapaJuleIbHBIX MPAMBIX CEKylleW. Pemars NpakThUdecKue 3aladyd Ha HAXO0XKICHHE
YIJIOB.

Brnazsers MOHSATHEM I'€OMETPHYECKOTO MECTa TOYEK. YMETh ONpEeAesATh OHUCCEKTPHUCY
yIJla U CEPEIMHHBIN NIEPIEHAUKYIISP K OTPE3KY KaK F€OMETPUUECKUE MECTA TOYEK.
DopMyIMpPOBATH ONPEACICHUS OKPYKHOCTH U Kpyra, XOpAbl U JUaMeTpa OKPYKHOCTH,
I0JI30BAThCS UX CBOMCTBAMHU. Y METh IIPUMEHATH OTU CBOMCTBA IIPU PEIICHUH 3a1a4.
Biazers MoHATHEM OMMCAaHHOM OKOJIO TPEYTOJIbHUKA OKPYKHOCTH, YMETh HAXOAUTh €€
nentp. Ilonp3oBarbess (akTaMm O TOM, UYTO OMCCEKTPUCHI YIJIOB TPEYTOJbHUKA
IIEPECEKAIOTCS B OJTHOM TOYKE, U O TOM, YTO CEPEIAUHHBIE NIEPIEHIUKYIISAPBI K CTOPOHAM
TPEYTOJIbHUKA [IEPECEKAOTCS B OHON TOUKE.

Binamers mnoHATHEM KacaTeIbHOM K OKPYJKHOCTH, IIOJIB30BaTbCA TEOPEMOM O
NEPIEHANKYJISIPHOCTH KAacaTeJIbHOM U painyca, IPOBEIEHHOIO K TOYKE KACAHUS.
ITonp30BaTbCcsl NPOCTEHIIMMU T'€OMETPUYECKMMM HEPABEHCTBAMH, IIOHUMAaTb UX
IIPaAKTUYECKUNA CMBICIL.

[IpoBOAUTH OCHOBHBIE T€OMETPUYECKUE ITOCTPOCHHUS € TOMOILBIO HUPKYJISL U JIMHEUKH.

Pacnio3HaBaTh OCHOBHBIE BUIbI YETBIPEXYTOJIBHUKOB, UX 3JIEMEHTHI, I0Jb30BaThCS UX
CBOMCTBAMM IIPU PEIICHUU N'€OMETPUYECKUX 3a1a4.

Biianets noHATHEM CpEeNHEN JIMHUU TPEYTrOJIbHUKA U Tpalleluu, IPUMEHITh UX CBOMCTBA
IIPU PEIICHUU TeoMeTpuyeckux 3aaad. Ilomb3oBarbest Teopemoint Paneca [uisl pelIeHUs
IIPAKTUYECKUX 3a]a4.

[TpumMeHsATh MPU3HAKY 1101001s1 TPEYTOJIBLHUKOB B PELICHUN T€OMETPUUYECKHUX 3a1a4.
[Tonp3oBatbes Teopemoit [ludaropa s pemeHUss TEOMETPUUYECKUX U MPAKTHYECKUX
3ana4. CTpOUTh MaTEMAaTHUYECKYI0 MOJENb B MPAKTHUYECKUX 3a/Jadax, CaMOCTOATEIbHO
JienaTh 4epTéX U HAXOAUTh COOTBETCTBYIOIINE JITIUHBI.

Biamers NmoHATHAMM CHHYCA, KOCHHYCAa M TaHI€HCa OCTPOrO yrIjla IMPsSMOYTOJIBHOTO
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TpeyroibHUKa. [101630BaThCA STUMU MOHATUAMH JIJIS1 PEIICHUS] PAKTUYECKUX 3aad.

* Bpiuucnate (pa3nMuHbBIME - coco0aMu)  IUIOHIAAb  TPEYroJbHUKA W IUIOLIAAN
MHOTOYTOJBHBIX (GUTyp (TOJB3YSCh, TAe HEOOXOIUMO, KAIbKYISATOpOoM). [IpuMeHSTH
MOJIyYCHHBIE YMEHHUS B MPAKTUUYECKUX 3a7a4ax.

* Bnanerp NOHATHSMU BIOUCAaHHOTO U LIEHTPAJIBHOIO YIJIA, HMCIOJIB30BaTh TEOPEMBI O
BIIMCAHHBIX YTJaX, YIiiaX MEXIy XopAaMu (CEeKyLUIMMHU) U yIiie MEeXJy KacaTellbHOU U
XOpJO¥ MpHU PEIICHUH T€OMETPUUECKUX 3a1ad.

* Brnaners NOHATHEM ONMHUCAHHOTO YETHIPEXYTOJIbHHUKA, IPUMEHSITh CBOMCTBA OMTMCAHHOTO
YETHIPEXYTOJIbHUKA NP PEILICHUH 3a/1a4.

* [IpuMeHsTHh MOTyUYEHHbIE 3HAHMS HA MPAKTUKE — CTPOUTH MAaTEMaTHYECKUE MOJACIIU JIst
3a/1au peajibHOM >KM3HU U MPOBOJUTH COOTBETCTBYIOIINE BBIUMCICHUSI C MPUMEHEHHEM
no100Us ¥ TPUTOHOMETPUH (TIOJIB3YSCh, Te HEOOX0IUMO, KAIbKYISATOPOM).

9 Kkjaacc

* Jlcnonb30BaTh TPUTOHOMETPUYECKHE (DYHKIIUM OCTPHIX YIJIOB IS HAXOXKICHHS
Pa3IMYHBIX HJIEMEHTOB MPSMOYTOJIBHOTO TPEYTOJIbHUKA.

* Jlonb3oBaThCcsi (OpMylTaMH TPUBEIACHHUS M OCHOBHBIM  TPUTOHOMETPUYECKHM
TOXKJAECTBOM  JUIS  HAXOXKICHHS COOTHOUICHHH MEXIy TpPUTOHOMETPUYECKHMU
BEJIMYMHAMU.

* Jcnonb30BaTh TEOPEMBbI CHHYCOB M KOCHHYCOB JUISI HAXOXK/IEHUS Pa3IMUHBIX 3JIEMEHTOB
TPEyrojiibHUKA («peUIeHHe TPEyroJbHUKOB»), MPUMEHATh HMX NpU  PELICHUU
TreOMETPUYECKUX 3a]1aU.

* Brnagerb NOHATHUSAMH TpeoOpa3oBaHUs TMOAOOMS, COOTBETCTBEHHBIX 3JIEMEHTOB
noo0HbIX ¢Guryp. Ilonb30BaThCst CBOMCTBaMU 1MOI00MSI MPOU3BOJIBHBIX (UTYP, YMETh
BBIYUCIIATh JJIUHBI U HAXOMUTh YIIbl y TOA0OHBIX ¢uryp. IIpumeHsaTs cBoiicTBa
noJo0usl B MPaKTHUECKUX 3aJadax. YMeTb MPUBOAUTH HMPUMEPHI MOJOOHBIX (GUTyp B
OKpY’KaloIIeM MUpe.

* Jlonb30BaThCs TEOpEMaMM O MPOU3BEACHUU OTPE3KOB XOP[, O MPOU3BEACHUHU OTPE3KOB
CEeKYIINX, O KBaj[paTe KacaTeIbHOM.

* Jlonb30BaThCsl BEKTOpaMH, MOHHUMATh WX TE€OMETPHUYECKUH M (U3NYECKUHA CMBICT,
OPUMEHATh MX B pPEIICHMM TEeOMETPUYECKHMX M (U3NYeCKux 3agad. I[IpuMeHsaTh
CKaJIIpHOE TIPOM3BEIEHUE BEKTOPOB JIJIsl HAXO0XKJICHHS JUIMH U YTJIOB.

* Jlonb30BaThCsl METOAOM KOOPAWHAT Ha IUIOCKOCTH, INPHMEHATh €ro B pEIICHUH
TreOMETPUYECKUX U MPAKTUYECKUX 3a/1a4.

* Brajgerb NOHATUSAMH MIPABUIBHOIO MHOTOYTOJIBHUKA, JUTMHBI OKPY>KHOCTH, JUIMHBI TyTH
OKPYXXHOCTU U paJMaHHON MEpbI yIila, YMETh BBIUYUCIATH IUIOMIAh KPyra U €ro yacTeu.
[TpumMeHsTh MoJTyuYeHHbIE YMEHHS B IPAKTUYECKUX 3a/1a4ax.

* Haxomutb ocu (WJIKM LEHTPbI) CUMMETPUHU (UTYpP, IPUMEHATh IBMKCHUS IJIOCKOCTH B
IIPOCTEUIINX CIIydasiX.

* JIpuMeHATh NOJTYYCHHBIC 3HAHUS HA MPAKTUKE — CTPOUTh MAaTEeMaTHUYECKUE MOACTH JIs
3aa4 peajbHOM JKU3HU U MPOBOJUTH COOTBETCTBYIOIINE BBIYUCICHHS C MIPUMEHECHHEM
noJo0ust W TPUTOHOMETpUYEeCKHX (YHKIHMHA  (MONIB3ysCh, TAe HEOOXOIUMO,
KaJIbKYJISITOPOM).

IIVIAHUPYEMBIE PE3YJIBTATBI

JIMYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE pe3yJbTaThl OCBOCHHMS NPOTrpaMMbl yuyeOHOro mnpeamera «MaremaTHKa»
XapaKTEePU3yIOTCA:
IIarproTHYecKoe BOCIMTAHUE:

MIPOSIBJICHUEM MHTEpPECA K MPOIUIOMY U HACTOSALIEMY POCCUMCKON MaTEMAaTUKH, LIEHHOCTHBIM
OTHOLIEHUEM K JOCTHKEHUAM POCCUMCKHX MAaTeMaTUKOB U POCCUHCKONM MaTEMaTUYECKOU
IIKOJIBI, K UCIIOJIb30BAHMIO ITHX JIOCTHKEHUHN B IPYTHX HayKaxX U MPUKIATHBIX chepax.
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I'paxxnaHckoe H JyXOBHO-HPABCTBEHHOE BOCIINTAHME:

TOTOBHOCTBIO K BBINIOJHEHUIO OO0S3aHHOCTEH TpakJaHWHA W pealu3allii ero IMpas,
NPEJCTaBICHUEM O MAaTEeMaTUYeCKHX OCHOBaX (YHKIIMOHMPOBAHUS PA3IUYHBIX CTPYKTYD,
SBJICHUM, MPOIENyp Tpa)kIaHCKOro oOmecTBa (BBIOOPHL, OMPOCHI M Tp.); TOTOBHOCTBIO K
OOCYXJIEHUIO STHYECKUX MpPOOJeM, CBSI3aHHBIX C MPAKTHUYECKUM IMPUMEHEHHEM JIOCTHXKCHUN
HayKH, OCO3HAaHUEM Ba)KHOCTH MOPAJIbHO-3TUYECKUX IPUHIIUIIOB B AE€ATEILHOCTU YUEHOTO.
TpyaoBoe Bocnnutanue:

YCTAaHOBKOM Ha AaKTUBHOE YYacTHE€ B pEUICHMM IPAKTUYECKUX 3aJad MaTeMaTHYECKON
HaIpaBJICHHOCTH, OCO3HAHHEM Ba)XKHOCTU MaTEMaTUYECKOro 00pa3oBaHMs HA MPOTHKEHUU BCEH
KHU3HH JJIS1 YCTIIEITHON NPOo(heCcCHOHAIBHON JEATENIbHOCTH U PAa3BUTHEM HEOOXOAUMBIX YMEHHIA;
OCO3HAHHBIM BBIOOPOM U TIOCTPOCHHWEM WHIMBHIYaJbHOH TPAeKTOpUM OOpa3oBaHUS U
’KM3HEHHBIX IJIAHOB C YYETOM JIMYHBIX HHTEPECOB U OOIECTBEHHBIX MOTPEOHOCTEH.
ICTETHYECKOE BOCIIUTAHHE:

CIOCOOHOCTBIO K 3MOIMOHAIBHOMY M 3CTETUYECKOMY BOCIPHUATHIO MaTEeMAaTHYECKUX
00BEKTOB, 3a/1a4, PEIICHUN, PAaCCYXICHUI; YMEHUIO BUJCTh MAaTeMAaTHYECKUE 3aKOHOMEPHOCTH
B UCKYCCTBE.

IleHHOCTH HAYYHOI'0 MO3HAHMS:

OpHEHTAIlell B JEATEIILHOCTH Ha COBPEMEHHYIO CHCTEMY HAy4yHBIX IIPEACTaBICHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pAa3BUTHSA 4YeJIOBEKa, MNPHUPOJIbI M 0OLIecTBa, NOHUMaHHEM
MaTeMaTHYeCKOM HayKd KakK cgepbl YEeIOBEUECKOW NeATETbHOCTH, JTAaloB €€ pa3BUTHS H
3HAYUMOCTH JUIsl Pa3BUTHUS LUMBUIN3ALMH; OBJIAJIEHUEM S3bIKOM MAaTEMATUKU U MaTeMaTHYECKON
KyJIbTYpOH KakK CpEICTBOM IIO3HAHUS MHUPA; OBJIAJEHUEM IPOCTEHIIMMHM HaBbIKAMU
HCCIIEI0BATENIBCKON AESTEIbHOCTH.

Pusnyeckoe BOCIUTaAHHE, (OpMUPOBaHHE KYJbTYPbI 310POBbSI H SMOLMOHAJIBLHOIO
Os1aromosty4us:

TOTOBHOCTBIO MPUMEHATh MAaTeMaTUUYECKHE 3HAHHSA B MHTEPECaX CBOETO 310POBbsI, BEACHUS
3I0POBOTO 00pasa U3HH (310pOBOE MHUTAaHUE, COANTAHCUPOBAHHBIA PEKUM 3aHATHHA U OTIbIXA,
peryisipHast (hpuznyeckasi akTUBHOCTD); C()OPMHPOBAHHOCTBIO HaBbIKa pe(IeKCUU, PU3HAHUEM
CBOETO TpaBa Ha OIIMOKY M TAaKOTO KE MpaBa JIPyroro 4yejoBeKa.

JKOJI0THYeCKOe BOCIIUTAHHE:

OpHEHTAIell Ha TPUMEHEHHWE MAaTeMAaTH4YEeCKUX 3HaHUM I pelieHus 3agad B 001acTH
COXPAaHHOCTH OKpYXKarollel cpefbl, IMJIaHUPOBAaHUS IIOCTYIIKOB M OLIEHKM HX BO3MOXKHBIX
MIOCTICICTBUM Ul OKpY’KalOIIe Cpeibl; OCO3HAHUEM TJI00AIbHOTO XapaKTepa HKOJOTHUECKUX
npobeM U myTei UX pereHus..

JInuHOCTHBIE pe3yabTaThl, 00eceYnBAKOIINE AN TANMIO 00y4YaroIerocs K
U3MEHAIINMCS YCI0BHSAM COMAJBHOM M NPUPOAHON Cpeabl:

TOTOBHOCTBIO K JEHUCTBHUAM B YCIOBHUSAX HEONPEIECIEHHOCTH, IOBBIINIEHUIO YPOBHS CBOEH
KOMIIETEHTHOCTH Y€pe3 NMPAKTUUECKYIO JEATEIBHOCTb, B TOM YHUCJIE YMEHUE YUUTHCS Y APYIHX
J0JeH, MpuoOpeTaTh B COBMECTHOM JEATEIBHOCTH HOBBIE 3HAHUS, HABBIKM M KOMIIETEHLIUU U3
OIIbITA IPYTHX;

HEO0O0XOAUMOCTBIO B ()OPMHPOBAHWM HOBBIX 3HAaHWUW, B TOM 4YHcIe (OpPMYIHUpOBATH WICH,
MOHATUS, TUNIOTE3bI 00 OOBEKTaxX W SBICHHSX, B TOM YHCIIE paHee HE M3BECTHBIX, OCO3HABATb
neGUIUTH COOCTBEHHBIX 3HAHUN ¥ KOMIIETEHTHOCTEH, TNIAHUPOBATh CBOE Pa3BUTHE;

CIOCOOHOCTBIO OCO3HABaTh CTPECCOBYIO CHTYAllMIO, BOCIHPUHUMATH CTPECCOBYIO CHUTYAIUIO
KaK BBI30B, TPEOYIOLIMI KOHTPMEp, KOPPEKTUPOBATH IMPUHUMAEMble DPEUICHUS M JEHCTBHS,
(bopMyIHpOBATh U OLICHUBATH PUCKHU H MOCIEACTBUS, (OPMUPOBATH OIBIT.
METAINIPEJMETHBIE PE3YJIBTATBI

MertamnpeamMeTHble pe3yIbTaThl OCBOCHHS MPOrpamMMbl ydueOHOro mpeamera «MaremaTHKay»
XapaKTEepPU3yIOTCS  OBJIAJCHUEM  VHUBEPCANbHbIMU  NO3HAGAMENbHBIMU  OCliCIBUAMU,
VHUBEPCANbHbIMU KOMMYHUKAMUGHBIMU OCUCMBUAMU U YHUBEPCATbHLIMU PeZyIAMUEHbIMU
0eticmeusmu.
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1) Yuusepcanvuvie nosmnasamenvHvle Oelicmsus obOecneyusarom Gopmuposanue 0A308blX
KOZHUMUBHBIX NPOYECcco8 00yuaouuxcs (0ceoeHue Memooo8 NO3HAHUS OKPYICalouje2o Mupa,
nPpUMEHeHUe 102UYEeCKUX, UCCTe008AMeNbCKUX Onepayull, yMeHul pabomams ¢ uH@opmayueti).
ba3oBble Jiornyeckue 1ecTBUA:

BBISIBIISITh U XapaKTEPH30BATh CYIIECTBEHHbIC MPU3HAKM MATEMaTHUYECKUX OOBEKTOB,
MOHSATHH, OTHOUICHHH MEXAy MOHATUSAMH; (HOPMYITUPOBATH OIPEICICHUS IMOHATUH;
yCTaHaBJIMBATh CYIIECTBEHHBIN MPU3HAK KiIaccU(UKALUU, OCHOBAHUS JUIsl 00001IeHUS U
CpaBHEHUsI, KPUTEPHH ITPOBOIMMOIO aHAIN3a;

BOCIIPHHUMATh, (HOPMYIUPOBATh U NPEOOPA3OBBIBATH CYKICHHS: YTBEPAUTEIbHBIE U
OTpHILIATENIbHBIC, €TUHIUYHBIC, YACTHBIC U O0ILUE; YCIOBHBIE;

BBISBIISATH MAaTEeMaTHYECKUE 3aKOHOMEPHOCTH, B3aUMOCBS3M M TIPOTHBOpEUUst B (hakTax,
JAHHBIX, HAONMIOAECHMSAX M YTBEPXKICHHAX; Mpe/ularaTb KPUTEPUU JJIsl  BBISBICHUSA
3aKOHOMEPHOCTEN U IIPOTUBOPEUYUL;

JIe7IaTh BBIBOJIBI C HCIIOJBb30BAHUEM 3aKOHOB JIOTMKH, JEAYyKTUBHBIX M HHIYKTHBHBIX
YMO3aKJIIOUEHU I, YMO3AKIIOUEHH 110 AaHAJIOTUH;

pa3duparh 10Ka3aTeIbCTBA MAaTEMATUYECKUX YTBEPKACHUHN (TIPSIMbIE U OT IPOTHUBHOTO),
IPOBOJIUTH CAMOCTOATEIBHO HECIOXKHbBIE JI0KAa3aTeIhCTBA MATEeMAaTHYECKUX (PAKTOB,
BBICTPAaWBATh APIyMEHTAIUIO, NMPUBOAUTH MPUMEPHI U KOHTPIPUMEPHI; 000CHOBBIBATH
COOCTBEHHBIE PACCYKICHUS;

BBIOMpATh CrOco0 pemieHus y4deOHOM 3amaun (CpaBHHMBATh HECKOJIBKO BapUaHTOB
peleHusi, BEIOUpaTh HanbosIee MOAXOIAIIMNA C YyYETOM CaMOCTOSITENFHO BBIJCICHHBIX
KpUTEPUEB).

Ba3oBble ncciiegoBaTeILCKHE JelCTBUA:

UCIIONIb30BaTh  BONPOCHl KAk  MCCIIEIOBATENbCKMA ~ MHCTPYMEHT  IIO3HAHUS;
dbopMyIMpOBaTh BOMPOCHI, (PUKCUPYIOIIHE MPOTUBOPEUNE, MPOOIEMy, CAMOCTOSTEIHHO
yCTaHaBJIMBAaTh UCKOMOE M JaHHOE, (pOpMUPOBATH TMIOTE3y, apryMEHTHUPOBATh CBOIO
MO3HIINIO, MHEHUE;

IPOBOJUTH IO CAaMOCTOSTEIBHO COCTaBICHHOMY IUIaHY HECJIOXHBIH AKCIEPUMEHT,
HEOOJIBIIIOE MCCIIEOBAHME TI0 YCTaHOBJCHHUIO OCOOEHHOCTEH MaTeMaTH4ecKoro
00BeKTa, 3aBUCUMOCTEH 0OBEKTOB MEXIy COOOM;

CaMOCTOATENIbHO  (OpMYJHpPOBaTh  OOOOIIEHUS M BBIBOABI IO  pe3yjbTaTaM
NPOBEIEHHOTO HAOJIIOJCHHS, MCCIEIOBAHUS, OLIEHUBATh JOCTOBEPHOCTH MOIYYEHHBIX
pe3yIbTaToOB, BEIBOJOB U 0000IEHUIA;

IPOTHO3MPOBATH BO3MOXHOE Pa3BUTHE IMPOIECCa, a TAKXKE BBIIBUTATH MPEATIOIOKEHUS
0 €ro pa3BUTUH B HOBBIX YCIIOBHSIX.

Padora ¢ undopmanmueii:

BBISIBIISITh HEJOCTATOYHOCTh W HM30BITOYHOCTh WH(pOpPMAIMU, JAHHBIX, HEOOXOIUMBIX
JUIS pelLleHus 3a1a4u;

BBIOMpATh, AHAJIM3UPOBATh, CHUCTEMATH3HPOBATh M WHTEPHPETHPOBATH HH(POPMAIIUIO
pa3IMYHBIX BUIOB U (POPM MPEICTABICHUS;

BBIOMpATh GOpPMY HpeACTaBICHUS UHPOPMALUU U WUTIOCTPUPOBAThH pellaeMble 3a7auu
cXeMaMH, JuarpaMMaMH, HHOHM rpadukoil 1 uX KOMOUHAIMSIMU;

OLIEHUBATh HAAEKHOCTh MH(OPMAIMU N0 KPUTEPHSIM, HPEAJTOKECHHBIM YUUTEIIEM HITU
c(OpMYIHPOBAHHBIM CAMOCTOSTENIHHO.

2) VHusepcanvHvle KOMMYyHUKamueHble Oelicmgus 00ecnedusaom coopmMuposaHHoCms
COYUATLHBIX HABLIKOB 00YYAIOUUXCSL.
Oo0menmne:

BOCTIPHHUMATh U (HOPMYITUPOBATh CYXKJIEHHS B COOTBETCTBUU C YCJIOBHUSMH M IEIISIMHU
oOIIeHus; SICHO, TOYHO, TPaMOTHO BBIpaXKaThb CBOIO TOYKY 3PEHUS B YCTHBIX H
IIMCBMEHHBIX TEKCTaX, JaBaTh IOSCHEHMS 110 XOAY pELICHUs 3aJa4d, KOMMEHTHPOBATH
[IOJIyYEHHBIH pe3ysIbTarT;

B X0/1¢ 0OCYXKIECHUS 337aBaTh BOMPOCHI MO CYIIECTBY OOCYXIaeMOU TeMbl, POOIIEMBI,
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pelaemMoit 3a/1auu, BHICKA3bIBaTh MJIEH, HALIEJICHHBIC HA TIOMCK PEIIEHHS; COMTOCTABIATh
CBOHU CYXJIEHHS C CY)KICHUSAMHU JIPYTHX YYaCTHHKOB JHMAJIOra, OOHapyKHBAaTh pazInyune
U CXOJCTBO TNO3MLMUH; B KOPPEKTHOW Qopme (OpMyIHpoBaTh pa3HOITACHS, CBOU
BO3PAXKCHHUS;

" [IPEICTaBIATH PE3YJIbTaThl PELICHUS 3a/1aud, SKCICPUMEHTa, UCCIEeIOBAaHUs, MPOEKTa;
CaMOCTOSATENIFHO BBIOMpaTh (hopMaT BBICTYIUICHHS € Y4YETOM 3agad NpPE3CHTAlMd U
0COOCHHOCTEH ayJUTOPHH.

CoTpyaHnuecTBo:

" [IOHMMATh U UCIOJb30BATH MPEUMYIIECTBA KOMAaHIHOW U WHAMBHUIYAJIbHON pabOTHI MIpH
pemieHNMH  y4eOHBIX MaTeMaTHYeCKUX 3a/ay; IMPUHUMATh LEeJlIb COBMECTHOM
NeSITeIbHOCTH, TUIAHUPOBATh OPraHM3ALMI0 COBMECTHOM pabOTHI, pacrlpenessTh BUIbI
paboT, AOrOoBapuBaTHCS, 00CYKIATh MPOLIECC U PE3yNbTaT paboThl; 0000IaTh MHEHHUS
HECKOJILKHX JTIOJICH;

"  y4acTBOBATh B IPyNIOBBIX (hopMax paboThl (00CyxaeHHUs, 0OMEH MHEHUSMHU, MO3TOBbIC
IITYPMBI U Jp.); BBIIOJIHATH CBOIO YacTh paObOTHl U KOOPIUHHPOBATH CBOM JECHCTBHUS C
JPYTUMH YJI€HaMU KOMaH[Ibl; OLICHUBATh Ka4eCTBO CBOETO BKJIA/a B OOIIUI MPOIYKT 1O
KPUTEPHSIM, CHOPMYITMPOBAHHBIM YYACTHUKAMHU B3aUMOCHCTBUSI.

3) Vuueepcanvnvle pezynamugnvle Oelicmeus 0Oecneqyusaiom @QopmuposaHue CmblCl08bIX
YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCTIU.

Camoopranusanus:

"  CaMOCTOSITENIbHO COCTaBIATH IUIaH, AITOPUTM pEUICHUS 3aJayd (MM €ro 4YacTh),
BBIOMpPATh CHOCOO peUIeHHss ¢ Y4ETOM HUMEIOIIUXCS PECypcoB M COOCTBEHHBIX
BO3MOKHOCTEH, apryMEHTUPOBATh U KOPPEKTUPOBATh BapUaHThl PEIICHUM C y4ETOM
HOBOM MH(OpMAIHH.

CaMOKOHTPOJIb:

" BIAJETh CHOCO0AMH CaMOIIPOBEPKH, CAaMOKOHTPOJIS MpOLecca U pe3ysbTaTa PeleHHs
MaTeMaTHUEeCKOM 3aJ1auu;

" [peABHUICTh TPYAHOCTH, KOTOPHIE MOTYT BO3HHKHYThH NpH PEIICHUH 3a/1a4d, BHOCHUTDH
KOPPEKTHUBHI B JESATEILHOCTh Ha OCHOBE HOBBIX OOCTOSITENBCTB, HAIEHHBIX OIIMOOK,
BBISIBIICHHBIX TPYIHOCTEH;

" OLEHHMBATh COOTBETCTBHE pe3yJbTaTa JEATEIbHOCTH MOCTaBICHHON LIEIH M YCIOBUSM,
OOBSICHATH MPUYUHBI JOCTHKEHHSI HJIM HETOCTHIKECHHUS LIEJIH, HAaXOAUTh OIINOKY, 1aBaTh
OLIEHKY NMPHOOPETEHHOMY OIIBITY.

NPEJMETHBIE PE3YJIbTATBI

[IpenmeTHbIe pe3yabTaThl OCBOEHUs pabodell MporpaMMbl 10 MaTEMaTUKE MPEICTABICHBI 110
rogaM oOyueHHs B CJIEIYIOIIUX pa3/ieiax MpOorpaMMbl B PaMKax OTAEIBHBIX KypcoB: B 5—6
Kjaccax — Kypca «Marematuka», B 7—9 Kiaccax — KypcoB «Anredpa», «leomeTrpus»,
«BepoaTHOCTb M CTATHCTUKA.

Pa3BuTue nOruuecKkux MpeacTaBICHUH U HABBIKOB JIOTHUECKOTO MBIIUICHUS OCYIIECTBISECTCS
Ha TPOTSHKEHUU BceX JieT oOyueHHs B OCHOBHOM IIKOJIE B paMKax BCEX Ha3BaHHBIX KYpPCOB.
[Ipennonaraercs, 4TO BBIMTYCKHUK OCHOBHOM IIKOJIBI CMOKET CTPOUTH BBICKA3bIBAHHUS H
OTPHLIAHUS BBICKA3bIBAaHWW, PACHO3HABATh HCTUHHBIC M JIOKHBIC BBICKA3bIBAHMS, MPUBOAUTH
OpUMEPbl M KOHTPIPHMEPHI, OBJAJEeT TMOHATHAMU: OIpEACICHUE, aKCHoMa, Teopema,
JI0Ka3aTeIbCTBO — M HAYYUTCS WCIOJIb30BATH MX NPHU BHIIOJHEHUU YYEOHBIX M BHEYUEOHBIX
3ajau.

KAJIEHJAPHO-TEMATHYECKOE INTAHUPOBAHUE

7 KJ1ace

Ne Koa-Bo Tema ypoka B03M0kKHOCTH
YPOKOB HCI0JIb30BaHMSI
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90P, YMM
1. 13 [Tpocreiinme reomeTprueckue GUrypsl 1 UX CBOICTBa
2. 18 TpeyroabHUKH https://resh.ed
3. 16 [TapannensHele npsivble. CyMMa yIJI0B TPEYTOJIbHHUKA u.ru/subject/1
4. 16 Oxpy’KHOCTb U KpYT. I eoMeTpruecKre MOCTPOCHHUSI 777/
3. 5 IToBTOpEeHHE
68 Htoro
8 kaacce
Ne | Kou-Bo Tema ypoka Bo3smozkHocTh
4yacoB HCIO0Jb30BAHUA
90P, YMM
1. 2 IToBTOpeHue https://resh.e
2. 24 YeThIpeXyroJbHUKH du.ru/subject
3. 12 [Togo6ue TpeyroJbHUKOB /17/8/
4. 15 PewreHne npsiIMOyrosibHbIX TPEYTOJIBHUKOB
3. 12 MHoroyronasHuky. [limomans MHOrOyrojIbHUKA
6. 3 IToBTOpeHue
68 Htoro
9 kaacce
Ne | Kou-Bo Tema ypoka Bo3smozkHocTh
4acoB HCIOJb30BAHUA
90P, YMM
1. 2 [ToBTOpeHue https://resh.e
2. 24 YeThIpeXyrojJbHUK du.ru/subject
3. 12 [Togo0ue TpeyroJbHUKOB /17/9/
4. 15 PewreHne npsiMOyrosibHbIX TPEYTOJIBHUKOB
3. 12 MHoroyronasHuky. [liomans MHOrOYroJIbHUKU
6. 3 IToBTOpEHME
68 Htoro

Pabouas mporpaMMa mo BeposiTHOCTH M CTATHCTHKe B 7-9 Kiaccax.

OO11ee yncIo 4acoB, OTBEAEHHBIX HA U3YUEHUE YUeOHOTO MOy sl « BEpOsSTHOCTD U CTATUCTHKA»
npeamera «MaremaTtuka» Ha YpPOBHE OCHOBHOTO ofmero oOpasoBanusi, — 102 4. (7-9
KJIacChl — | 4. B HEACIIO).

CO/AEP/KAHUE YYEBHOI O KYPCA «BEPOATHOCTbD H CTATHCTHKA» (110
IojlAM ObY4YEHHA)
7 kiaacce

[IpencraBneHue NaHHBIX B BUE TaOIHIl, AHArpamMm, rpadukoB. 3anoaHeHHE Ta0JIUIl, YTEHUE U
MOCTPOCHHE TUarpamMM (CTOJOUKOBBIX (CTOJIOUATHIX) U KPYTOBBIX). UTeHHE Tpad kOB peabHbIX
mporeccoB. M3prnedeHne uwHGOpMaNMKW W3 JAMAarpaMM M Ta0JHIl, WCIONB30BaHHE U
WHTEpIpeTalys JaHHbIX.

OnucarenpHasi CTaTUCTHKA: CpelHee apupMETHYecKoe, MeauaHa, pa3max, HauOoJbllIee H
HauMEHbIIIee 3HaUYeHUsT Ha0opa YHCIOBBIX JaHHBIX. [IpuMepsl ciydaitHONH N3MEHYHBOCTH.
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Cayuvaiinplii SKcnepuMeHT (OMBIT) M ciaydaiiHoe coObiThe. BeposrHocTs M yactoTa. Ponb
MaJIOBEPOSITHBIX U MPAKTHYECKU JOCTOBEPHBIX COOBITHH B Mpupojae U B oOmiecTBe. MoHeTa u
UTPAJIbHAsL KOCTh B TEOPUU BEPOSITHOCTEH.

I'pad, BepmmHa, pedpo. Crenenp BepimnHbL. Yncno pédep M cymMMapHasi CTETEHb BEpIIHH.
IIpencraBnenue o cBszHoctu rpada. Llemn u nukisl. [lytu B rpadax. O6xoxn rpada (sitnepos
nyTh). Perenune 3a1a4 ¢ moMomisio rpagos.

8 kiacc

MHOX€eCTBO, 3JEMEHT MHOXKECTBA, IOAMHOecTBO. Ormepauuu HajJ MHOXECTBaMHU:
oObenuHeHue, mnepeceyeHune. CBOMCTBa omepanuidi HaJ MHOXXECTBAMH: IEPEMECTUTENBHOE,
COUYETATEIIbHOE,  PACHPEACIIUTEIBHOE,  BKIIIOYCHHS. Hcnonp3oBanue  rpaduyueckoro
IIPEACTABICHUS MHOKECTB JIJIsl OIIMCAHUsS PEAIbHBIX IIPOLIECCOB U SIBJICHUM, IIPU PELICHUHU 3a1a4.

N3mepenue paccenBaHus JNaHHBIX. Jlucnepcuss M CTAHAAPTHOE OTKJIOHEHHE YHCIIOBBIX
HabopoB. /lnarpamMma paccenBaHusl.

DneMeHTapHbIe COOBITUS ciydaiiHOro ombiTa. CiydaiiHble coObITHs. BeposSsTHOCTH COOBITHI.
OMnBITHl C PAaBHOBO3MOKHBIMHU 3JIEMEHTAapHBIMU COOBITHSIMU. City4aiiHblii BEIOOp. CBSI3b MEXIY
MaJIOBEPOSITHBIMU U TIPAKTHUECKHU JIOCTOBEPHBIMU COOBITHSIMH B IPUPOJIE, OOIIECTBE U HAYKE.

HepeBo. CBoliCcTBa AEpEBbEB: E€IMHCTBEHHOCTH ITyTH, CYIIECTBOBAHUE BUCSYEH BEPLIMHBI,
CBSI3b MEXKJy YHCIOM BepIIMH U uucioMm pédep. IlpaBuno ymuoxxkenus. Pemienue 3amau c
MOMOIIBIO TpadoB.

IIpotuBononoxusle coObiTus. Juarpamma Jitnepa. OObeMHEHNE U TIEpeceueHre COOBITHIA.
HecoBmecTHble coObITHA. DPOpMYyIIa CI0KEHUS! BEPOSTHOCTEH. Y CIIOBHAsI BEpOSATHOCTB. [IpaBuiio
yMHOXXKeHUs. HeszaBucumble coObITH. PemeHue 3amad Ha HAXOXAGHUE BEPOSTHOCTEH C
IIOMOUIBIO A€PEBA CIYYaHOI O SKCIIEPUMEHTA, IuarpaMM Dujepa.

9 kJ1acc

[IpencraBneHne JaHHBIX B BUJIE TaOJUI, IuarpamMm, rpaduKoB, MHTEPIpPETAIHs JaHHBIX.
YreHue 1 MOCTPOCHUE TaONIHUI, TUarpaMM, rpauKoB MO peasbHBIM JaHHBIM.

IlepectanoBku u ¢aktopuan. Couetanus M uucio coueTanuid. TpeyrompHuk [lackans.
Pemenue 3ana4 ¢ ncnosib30BaHNEM KOMOMHATOPUKH.

I'eomerpuueckass BeposSsTHOCTb. CiydyailHbI BBIOOpP TOYKH M3 (UTYyphl Ha IUIOCKOCTH, M3
OTpe3Ka U U3 IyTH OKPYKHOCTH.

Ucneitanne. Yenex u Heynada. Cepust ucnbITaHuil 1o nepBoro ycnexa. Cepusi UCHBITaHUI
Bepuymnu. BepositHOoCcTH cOObITHI B cepuy UCTbITaHUNA bepHym.

CrnyualiHas BeJIMYMHA U paclpeaeieHue BeposTHocTed. IIpumepsl MareMaTH4eckoro
OKHMJIaHUS KaK TEOPETUYECKOTIO CPEAHErO 3HA4YCHMs BEIUYMHBL. MaTeMaTudecKoe OXUIaHUuE U
JUCIIEPCHS CIIyYalHOM BEJIMYHHBI «YUCIIO YCIIEXOB B CEPUM UCIBITAHUN bepHyumm».

[Tonsatue o 3akoHe OonpmMX uyucel. M3mMepeHne BeposSTHOCTEN ¢ MOMOLIbIO YacToT. Ponb u
3HA4YECHHE 3aKOHA OOJIBIINX YHCEN B IPUPOJAE U OOILECTBE.

IJIAHUPYEMBIE ITPEJIMETHBIE PE3YJIbTATHI OCBOEHUS PABOYEN
ITPOI'PAMMBI KYPCA (IIO TOAAM OBYYEHUA)
[IpenmeTrHble pe3yabTaThl OCBOEHMsI Kypca «BeposTHOCTh M cTatucTtuka» B 7—9 kiaccax
XapaKTEePU3YIOTCS CIEAYIOIUMU YMEHUSIMHU.
7 knace
* UYyrate MHPOpPMALNIO, NPEACTABICHHYIO B TaOJiMIaX, HA AMarpamMmax; MpeaCTaBISATh
JaHHBIC B BUJIC TAOJIHII, CTPOUTH JUArPaAMMBI (CTOJIOMKOBBIC (CTOIOYATHIC) U KPYTOBHIC)
10 MaCCUBaM 3HA4CHUM.
* OnucelBaTh U HMHTEPIPETUPOBATH PEAIbHBIE YUCIOBBIE IaHHbBIE, IPEICTABICHHBIE B
TabJIMIIax, HA IUarpaMMax, rpadukax.
* Hcnonp30BaTh MJI1 ONMCAHMUS [JAHHBIX CTATUCTUYECKHE XapAKTEPUCTUKU: CpEIHEE
apupMeTHIecKoe, MeIuaHa, HauOoJbIllee U HAUMEHBIIIee 3HAUCHUS, pa3Max.
* JIMeTh NpelcTaBlI€HHE O CIy4YailHOM M3MEHUYMBOCTH Ha MpPHUMEPax IEH, (U3NUECKUX
BEJIMYMH, AHTPOIIOMETPUYECKUX [AHHBIX; MMETh IPEICTABICHUE O CTATUCTHYECKOMN
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YCTOMYUBOCTH.
8 kiracc

* J3Bnekarb M TpeoOpa3oBbIBaTh HMH(OPMAIMIO, MPEJCTABICHHYIO B BHJIE TaOJuI,
rarpaMm, rpaukoB; IpeACTaBIATh JaHHbIE B BUAE TaOJHII, AUarpamMm, rpauKoB.

* OnucelBaTh AAHHBIE C MOMOILBIO CTATUCTUYECKUX IOKA3aTele: CPeIHUX 3HAYEHUHN U
Mep paccerBaHMsl (pa3Max, JUCIEPCUs U CTAHJAPTHOE OTKJIOHEHHUE).

* HaxoauTh YacTOThl YHUCIOBBIX 3HAYEHHUH W YacTOTHl COOBITHI, B TOM YHCIIE IIO
pe3ynbTataM U3MEepeHHd U HaOIIOIeHUIA.

* HaxoauTb BEpOATHOCTH CIIyYalHBIX COOBITMH B ONBITaX, 3HAs BEPOSTHOCTH
3JIEMEHTAPHBIX COOBITUH, B TOM YHCIIE B OMBITAX C PABHOBO3MOXKHBIMU 3JIEMEHTAPHBIMHU
COOBITHSIMH.

* Jcnonb3oBaTh TpaguuecKue MOJEIHU: JEPEBO CIyYalHOTO SKCIEPUMEHTA, TUarpaMMBbl
Dlinepa, 4ucaoBast npsimasi.

* OmnepupoBaTh MOHATUSAMHU: MHOKECTBO, ITOJAMHOXECTBO; BBIIOJHATH OINEpalMM HaJ
MHOXECTBaMHU: OOBEJUHEHUE, IEePECEUCHUE; TePEUUCHIATh JIIEMEHTbl MHOXECTB;
IPUMEHATH CBOICTBA MHOXKECTB.

* Jcnone3oBaTh rpa)uiyeckoe MPEACTaBICHUE MHOXKECTB M CBA3CH MEXIYy HUMH JUIS
OTIMCaHMS MPOLIECCOB U SBJICHUN, B TOM YHUCIIE TIPU PELICHUU 3a[a4 U3 IPYTUX Y4eOHBIX
IIPEIMETOB U KYpPCOB.

9 kJacc

* JI3Bnekarb W TpeoOpa3oBbIBaTh MHGOPMAIMIO, TPEJICTABICHHYI0O B pa3jIMYHBIX
UCTOYHMKAX B BHJE TaONHI, auarpamMm, rpadukoB; MPeICTaBIIATh JaHHbIE B BHJE
TabJuIL, AUarpamMm, rpauKoB.

* PemaTh 337a4dl OPraHU30BaHHBIM IepeOOPOM BapUAHTOB, & TAKXKe C HCIIOJIb30BaHUEM
KOMOWHATOPHBIX MPaBUJI U METOJIOB.

* Hcnonp30BaTh ONMCATEIbHBIE XAPAKTEPUCTUKH 111 MACCUBOB UMCIIOBBIX JaHHBIX, B TOM
YHUCJIE CPEHUE 3HAUCHUS U MEPhl PACCEUBAHMUS.

* HaxoauTb 4YacTOThl 3HAUYEHHMH M YaCTOTHI COOBITHS, B TOM YHCIE IOJIB3YSChH
pe3yibTaTaMu MPOBEAEHHBIX U3MEPEHUI U HAOII0ICHU.

* HaxoauTb BEpOSATHOCTU CIIy4ailHBIX COOBITHH B M3YYCHHBIX OIBITaX, B TOM YHCJIE B
OTBITaX C PAaBHOBO3MOKHBIMU 3JIEMEHTAapPHBIMU COOBITHSIMH, B CEPHUAX HCIBITAHUH 10
IIEPBOTO YCIIEXa, B CEpUAX UCIBbITaHUN bepHyium.

* lmMeTs npenacraBieHue O CIIy4ailHOM BEJIMUMHE U O PACIpPENCIICHU BEPOATHOCTEN.

* JIMeTh MpeacTaBiIeHUE O 3aKOHE OOJBIINX YMCE KaK O MPOSBICHUN 3aKOHOMEPHOCTH B
CJIly4aifHOH M3MEHYUBOCTH M O POJIH 3aKOHA OOJIBIINX YHCET B IPUPOJIE U OOIIECTBE.

IIVIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE pe3yJbTaThl OCBOCHHMS NPOrpaMMbl yuyeOHOro mnpeamera «MaremaTHKa»
XapaKTEePU3yIOTCA:

IIarproTHYecKoe BOCIMTAHUE:

IIPOSIBJICHUEM MHTEpPECA K MPOIUIOMY U HACTOSALIEMY POCCUMCKON MaTEMaTUKH, LIEHHOCTHBIM
OTHOLIEHUEM K JOCTHKEHUAM POCCUMCKHX MAaTeMaTUKOB U POCCUHCKOM MaTEMaTUYECKOU
IIKOJIBI, K UCTIOJIB30BAHMIO ATHX JIOCTHKECHUHN B IPYTHX HayKaxX U MPUKIATHBIX chepax.
I'pasxkaaHckoe M 1yXOBHO-HPABCTBEHHOE BOCIIMTAHUE:

TOTOBHOCTBIO K BBINIOJHEHUIO OO0S3aHHOCTEH TpakJaHWHA W pealM3allid  ero IMpas,
NPEJCTaBICHUEM O MaTEeMaTUYeCKHMX OCHOBaX (YHKIIMOHMPOBAHUS PA3IUYHBIX CTPYKTYD,
SBJICHUM, MpPOIENyp Tpa)kIaHCKOro oOmecTBa (BBIOOPHL, OMPOCHI M TP.); TOTOBHOCTBIO K
OOCYX/IEHUIO STHYECKUX MpPOOJeM, CBSA3aHHBIX C MPAKTHYECKUM IMPUMEHEHHEM JIOCTHXKCHUN
HayKH, OCO3HAHUEM BA)KHOCTU MOPAIIBHO-3TUYECKUX IIPUHLIUAIIOB B IEATEIBHOCTH YUEHOTO.
TpyaoBoe Bocnutanue:
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YCTAaHOBKON Ha AaKTUBHOE YYacTHME€ B pEUICHUM IPAKTUYECKUX 3aJad MaTeMaTHYECKOMN
HaNpaBJICHHOCTH, OCO3HAHHEM Ba)KHOCTU MaTEMaTUYECKOro 00pa3oBaHMs HA MPOTHKEHUM BCEH
KHU3HH JJIS1 YCIIEITHON NPpo(heCcCHOHAIBHON JEATENbHOCTH U Pa3BUTHEM HEOOXOAUMBIX YMEHHIA;
OCO3HAaHHBIM BBIOOPOM U TIOCTPOCHHUEM WHIMBHIYaJbHOH TPAeKTOPUM OOpa3oOBaHUS U
’KM3HEHHBIX IJIAHOB C YYETOM JIMYHBIX HHTEPECOB U OOIECTBEHHBIX MOTPEOHOCTEH.
JcTeTHYecKoe BOCIIUTaHue:

CIOCOOHOCTBIO K 3MOIMOHAIBHOMY M 3CTETUYECKOMY BOCIPHUATHIO MaTEeMAaTUYECKUX
00BEKTOB, 3a/1a4, PEIICHUN, PAacCYXICHUI; YMEHUIO BUJETh MAaTeMAaTUYECKUE 3aKOHOMEPHOCTH
B UCKYCCTBE.

IleHHOCTH HAYYHOI'O TO3HAHMS:

OpHEHTAIle B JEATEIIPHOCTH Ha COBPEMEHHYIO CHCTEMY HAy4yHBIX TpPEACTaBICHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pAa3BUTHSA 4YeJIOBeKa, MNPHUPOJIbI M 0OLIecTBa, NOHUMaHHEM
MaTeMaTHYeCKOM HayKd KakK c¢epbl YeIOBEUECKOW MeATETbHOCTH, JTAaloB €€ pa3BUTHS H
3HAYMMOCTH IS Pa3BUTHS LIUBHIN3AIMH; OBJIaICHUEM SI3bIKOM MaTeMaTHKU U MaTeMaTHUECKOM
KyJIbTypOoil Kak CpEACTBOM TIO3HAHUS MHUPA; OBJAJEHHEM NPOCTEHIINMHU HaBbIKAMH
HCCIIEI0BATENIbCKON AESTEIbHOCTH.

Pusuyeckoe BOCUTAHHE, (JOpMUPOBaHHE KYJbTYPbI 310POBbSI H SMOLMOHAJIBLHOTO
Os1aromosty4us:

TOTOBHOCTBIO MPUMEHATh MAaTEMaTUUYECKHE 3HAHHUSA B MHTEPECaX CBOETO 310POBbsI, BEACHUS
3I0POBOTO 00pasa XU3HH (310pOBOE NMHUTAaHUE, COANTAHCUPOBAHHBIA PEKUM 3aHATHHA U OTIbIXA,
peryisipHast (puzndeckasi akTUBHOCTD); C()OPMHPOBAHHOCTHIO HaBbIKa pe(IeKCUU, PU3HAHUEM
CBOETO TpaBa Ha OIIMOKY M TAaKOTO KE MpaBa JPyroro 4yeioBeKa.

JIKOJIOTHYECKOe BOCIIUTAHHE:

OpHEHTAIell Ha TPUMEHEHHWE MAaTeMAaTHYEeCKUX 3HaHUM I pelieHus 3agad B 001acTH
COXPAaHHOCTH OKpYXKarollel cpefbl, IMJIaHUPOBAaHUS IIOCTYIIKOB M OLIEHKM HX BO3MOXKHBIX
MOCTICICTBUM Ul OKpY’KaIOIIe Cpeibl; OCO3HAHUEM IJI00AIBHOTO XapaKTepa HKOJOTHUYECKUX
npobeM U myTei UX perieHus..

JInuHOCTHBIE pe3yabTaThl, 00ecIeYnBAKOIINE AN TANMIO 00y4Yaroerocs K
U3MEHAIINMCS YCI0BHSAM COIMAJBHOM ¥ MPUPOIHOM Cpeabl:

TOTOBHOCTBIO K JEHWCTBHUAM B YCIOBHUSAX HEONPEIECIEHHOCTH, IOBBIIMIEHUIO YPOBHS CBOEH
KOMIIETEHTHOCTH Y€pe3 NMPAKTUUECKYIO JEATEIBHOCTb, B TOM YHUCJIE YMEHUE YUUTHCS Y APYIHX
Jroel, MpuoOpeTaTb B COBMECTHOM JESATETLHOCTH HOBBIE 3HAHUS, HAaBBIKM M KOMIETEHIIUH W3
OTIBITA IPYTHX;

HE0O0X0UMOCTBIO B (DOPMHPOBAHUM HOBBIX 3HAHWUW, B TOM 4YHcIe (OpPMYyJIHpOBaTH HICH,
MOHATUS, TUNIOTE3bI 00 OOBEKTaxX W SBICHHSIX, B TOM YHCIIE paHee HEe M3BECTHBIX, OCO3HABATb
neGUIUTH COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH, TUIAHUPOBATh CBOE Pa3BUTHE;

CIOCOOHOCTBIO OCO3HABaTh CTPECCOBYIO CHTYAlMIO, BOCHPUHUMATH CTPECCOBYIO CUTYAIUIO
KaK BBI30B, TPEOYIOLIMI KOHTPMEp, KOPPEKTHPOBATH IMPUHUMAEMble DPEUICHUS W JEHCTBHS,
(bopMyIHpOBATH U OLIEHUBATH PUCKHU M MOCIEACTBUS, (OPMUPOBATH OIBIT.
METAINIPEAMETHBIE PE3YJIbTATbBI

MertamnpeamMeTHble pe3yIbTaThl OCBOCHHS MpPOrpamMMbl ydueOHOro mpeamera «MaremaTHKay»
XapaKTepU3yIOTCd  OBJIAJCHUEM  VHUBEPCANbHbIMU  HO3ZHAGAMENbHbIMU  OelcmEUaMU,
VHUBEPCATbHLIMU KOMMYHUKAMUGHBIMU OCUCMBUAMU U VHUBEPCATbHLIMU PeYIAMUBHBIMU
oelicmeusimu.

1) Yuusepcanvuvie nosmasamenvhvle Oelicmsus obOecneyusarom Gopmuposanue 0A308blX
KOZHUMUBHBLIX NPOYeccos 00yuaowuxcsa (0ceoeHue mMemooo8 NO3HAHUA OKPYICAIouje20 Mupa;
npuUMeHeHuUe 102UYeCKUX, UCCIe008amMeNbCKUX Onepayull, yMeHuu pabomams ¢ uHgopmayue).
ba3oBble JlornyecKkue NeMcTBHA:

" BBIBIATH M XapaKTEPU30BaTh CYIIECCTBEHHBbIC NMPU3HAKA MAaTEMaTHYECKHMX OOBEKTOB,
MOHSATHH, OTHOUICHWH MEXIy MOHATUSAMH; (HOPMYITUPOBATH OIPEICICHUS IMOHATUH;
yCTaHaBJIMBATh CYIIECTBEHHBIN MPU3HAK KiIaccu(UKaUU, OCHOBAHUS JUIsl 00001IeHUS U
CPaBHEHMsI, KpUTEPUN IPOBOJAUMOI0 aHAJIN3A;
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BOCTIPHHHUMATh, (HOPMYIUPOBATh U NPEOOPA3OBBIBATH CYKICHHS: YTBEPAUTEIbHBIE U
OTpHILIATENIbHBIC, €TUHIUYHBIC, YACTHBIC U O0ILUE; YCIOBHBIE;

BBISBIISATH MAaTEeMaTHYECKUE 3aKOHOMEPHOCTH, B3aUMOCBS3M M TIPOTHBOpEUUst B (hakTax,
JAHHBIX, HAONMIOACHMAX M YTBEPXKICHHAX; Mpe/ularaTb KPUTEPUU JJIsl  BBISBICHUSA
3aKOHOMEPHOCTEN U IIPOTUBOPEUYU;

JIe7IaTh BBIBOJIBI C HCIIOJB30BAHUEM 3aKOHOB JIOTMKH, JEAYyKTUBHBIX M HHIYKTHBHBIX
YMO3aKJIIOUEHU I, YMO3AKIIOUEHH 110 AaHAJIOTUN;

pa3duparh 10Ka3aTeIbCTBA MATEMATUYECKUX YTBEPKACHUHN (TIPSIMbIE U OT IPOTHBHOTO),
IPOBOJUTH CAMOCTOSATEIBHO HECIOXKHbBIE J10KAa3aTEeIhCTBA MATEeMAaTUYECKUX (PAKTOB,
BBICTPAWBaTh ApryMEHTAIUIO, NMPUBOAUTH NPUMEPHI U KOHTPIPUMEPHI; 000CHOBBIBATH
COOCTBEHHBIE PACCYKICHUS;

BBIOMpATh CIOCO0 pemieHus y4deOHOW 3amaun (CpaBHHMBATh HECKOJIIBKO BapHUaHTOB
peleHusi, BEIOUpaTh HanbosIee MOAXOIAIIMNA C YyYETOM CaMOCTOSITENFHO BBIJCICHHBIX
KpUTEPUEB).

Ba3zoBbie ncciiegoBaTeILCKHeE JelCTBUSA:

UCIIONIb30BaTh  BONPOCHI KAk  MCCIIEIOBATENbCKMA  MHCTPYMEHT  IO3HaHUS;
(dbopMyIHpOBaTH BONPOCH], (PUKCUPYIOIIKE MPOTUBOPEUHE, MPOOIEMy, CAMOCTOATEIBHO
yCTaHaBJIMBAaTh UCKOMOE M JaHHOE, (pOpMUPOBATH TMIOTE3y, apryMEHTHUPOBATh CBOIO
MO3HIINIO, MHEHUE;

IPOBOJUTH IO CAaMOCTOSTEIBHO COCTaBICHHOMY IUIaHY HECJIOXHBIH AKCIEpUMEHT,
HEeOOJIbIIIOE MCCIIEOBAHME TI0 YCTaHOBJCHHUIO OCOOEHHOCTEH MaTeMaTH4ecKoro
00BeKTa, 3aBUCUMOCTEH 0OBEKTOB MEXTy COOOM;

CaMOCTOATENIbHO  (OpMYJHpOBaTh  OOOOIIEHUS Y BBIBOABI IO  pe3yjbTaTam
NpOBEIEHHOTO HAONIIOJCHHS, MCCIEIOBAHUS, OLIEHUBATh JOCTOBEPHOCTH MOIYYEHHBIX
pe3yIbTaToOB, BEIBOJOB U 0000IEHUIA;

IPOTHO3MPOBATH BO3MOXHOE Pa3BUTHE IMPOIECCa, a TAKXKE BBIIBUTATH MPEATIOIOKEHUS
0 €ro pa3BUTUH B HOBBIX YCIIOBHSIX.

Padora ¢ unpopmanmueii:

BBISBIISITh HEJOCTATOYHOCTh W HM30BITOYHOCTh WH(pOpPMAIMU, JAHHBIX, HEOOXOAUMBIX
JUIS pelleHus 3a1a4u;

BBIOMpATh, AHAJIM3UPOBATh, CHUCTEMATH3HPOBATh M WHTEPIPETHPOBATH HH(POPMAIIUIO
pa3IMYHBIX BUIOB U (OPM MPEICTABICHUS;

BBIOMpATh GOpPMY HpeACTaBICHUS UHPOPMALUU U WUTIOCTPUPOBAThH peIlaeMble 3a7auu
cXeMaMH, JuarpaMMaMH, HHOHM rpadukoit 1 uX KOMOUHAIMSIMU;

OLIEHUBATh HAAEKHOCTh MH(OPMAIMU TO KPUTEPHSIM, HPEAJTOKECHHBIM YUUTEIIEM WU
c(OpMYIHPOBAHHBIM CAMOCTOSTENIHHO.

2) VHusepcanvHvle KOMMYyHUKamueHble Oelicmgus 00ecnedusaom coopmMuposaHHoCmsb
COYUATLHBIX HABLIKOB 00YYAIOUUXCSL.
Oo0menmne:

BOCIIPpUHUMATL U (bOpMy.HHpOBaTB CYKACHUA B COOTBCTCTBHUU C YCJIIOBUSAMU W LCIIAMH
O6IJ.[€HI/I$I; SICHO, TOYHO, I'paMOTHO BbIpaXaTb CBOIO TOYKY 3pCHHA B YCTHBIX U
MUCBbMCHHBIX TCKCTAX, NABATb MMOACHCHHUA IO XO4Yy PCHICHUSA 3aaa4yl, KOMMCHTUPOBATH
[IOJIyYEHHBIH pe3ysIbTarT;

B X0/1¢ OOCYXIECHUS 337aBaTh BOMPOCHI MO CYIIECTBY OOCYXIaeMOU TeMBbl, IPOOIJIEMBI,
peLHaeMoﬁ 3ala4M, BbICKA3bIBATh UJICHU, HALICJICHHBIC HA ITOWCK PCIICHHA; COMMOCTABIIATH
CBOHU CYXJIEHHS C CY)KICHUSAMHU JPYTHX YYaCTHHKOB JMAIOra, OOHapyKHUBATh pazINune
¥ CXOJCTBO TO3UIMH; B KOppPEeKTHOW (opme (GOpMYyIHpOBaTh pa3HOTIACHS, CBOU
BO3PaKCHHS;

MNpCACTABIATL PE3YyJIbTaThl PCIICHUA 3adavd, SKCIICPHUMCHTA, HCCIICAOBAHUA, IMPOCKTA,
CaMOCTOSATENIFHO BBIOMpaTh (hopMaT BBICTYIUICHHS € Y4YETOM 3agad NpE3CHTAlMd U
0COOCHHOCTEH ayJUTOPHH.

CoTpyaHnuecTBo:
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" [IOHMMATh U UCIOJb30BATH MPEUMYIIECTBA KOMAaHIHOW U WHAMBHUIYAJIbHON pabOTHI MpH
pemieHNMH  y4eOHBIX MaTeMaTHYeCKUX 3a/ay; IMPUHUMATh LEeJIb COBMECTHOM
NeSITeIbHOCTH, TUIAHUPOBATh OPraHM3ALMI0 COBMECTHOM pabOTHI, pacrlpenessTh BUIbI
paboT, moroBapuBaTbcs, 00CYXKAATh MPOIECC U pe3yabTaT paboThl; 0000IIaTh MHEHHS
HECKOJILKHX JTIOJICH;

"  y4acTBOBATh B IPyNIOBBIX (hopMax paboThl (00CyxaeHHUs, 0OMEH MHEHUSMHU, MO3TOBbIC
IITYPMBI U Jp.); BBIIOJIHATH CBOIO YacTh paObOTHl U KOOPIAUHHPOBATH CBOM JCHCTBHUS C
JIPYTUMH YJI€HaMU KOMaH[Ibl; OLICHUBATh Ka4eCTBO CBOETO BKJIA/Ia B OOIIUI MPOIYKT 1O
KPUTEPHSIM, CHOPMYITMPOBAHHBIM YYAaCTHUKAMHU B3aUMOCHCTBUSI.

3) Vuueepcanvnvle pezynamugnvle Oelicmeus 0Oecneqyusaiom @QopmuposaHue CmblCl08bIX
YCMAHOBOK U HCUSHEHHBIX HABbIKOG TUYHOCTIU.

Camoopranusanus:

"  CaMOCTOSITENIbHO COCTaBIATH IUIAH, AITOPUTM pELICHUS 3aJayd (MM €ro 4YacTh),
BBIOMpPATh CHOCOO peUIeHHs ¢ Y4E€TOM HUMEIOIIUXCS PECypcoB U COOCTBEHHBIX
BO3MOKHOCTEH, apryMEHTUPOBATh U KOPPEKTUPOBATh BAapUAHThl PEIICHUM C y4ETOM
HOBO MH(OpMAIHH.

CaMOKOHTPOJIb:

" BIAJETh CHOCO0AMH CaMOIIPOBEPKH, CAaMOKOHTPOJIS MpOLEcca U pe3ysibTaTa PeleHHs
MaTeMaTHUEeCKOM 3aJ1auu;

" [peABHICTh TPYAHOCTH, KOTOPHIE MOTYT BO3HHKHYTh NpH PEIICHUH 3a/1a4i, BHOCUTbH
KOPPEKTHUBHBI B JESATEILHOCTh Ha OCHOBE HOBBIX OOCTOSITENBCTB, HAIEHHBIX OIIMOOK,
BBISIBIICHHBIX TPYAHOCTEH;

" OLEHHMBATh COOTBETCTBHE pe3yJbTaTa JEATEIbHOCTH MOCTaBJICHHON LU M YCIOBHUSM,
OOBSICHATH MIPUYUHBI JOCTHXKEHHSI HJIM HEIOCTHIKECHHUS LIEJIH, HAaXOAUTh OIINOKY, 1aBaTh
OLIEHKY NPHOOPETEHHOMY OIIBITY.

NPEJMETHBIE PE3YJIbTATbBI

[IpenmeTHbIe pe3yabTaThl OCBOEHUS pabodell MporpaMMbl 10 MaTEeMaTHUKE MPECTABICHBI 110
rogaM oOyueHHs B CJIEIYIOIIUX pa3/ieiax MporpaMMbl B PaMKax OTAEIBHBIX KypCOB: B 5—6
Kjaccax — Kypca «Marematuka», B 7—9 Kiaccax — KypcoB «Anredpa», «leomeTrpus»,
«BepoaTHOCTb M CTATHCTUKA.

Pa3BuTue nOruuecKkux MpeacTaBICHUH U HABBIKOB JIOTHUECKOTO MBIIUICHUS OCYIIECTBISCTCS
Ha MPOTSHKEHUU BceX JieT oOyueHHs B OCHOBHOM IIKOJIE B paMKax BCEX Ha3BaHHBIX KYpPCOB.
[Ipennonaraercs, 4TO BBIMTYCKHUK OCHOBHOM IIKOJIBI CMOKET CTPOUTH BBICKA3BIBAHHUS H
OTPHLIAHUS BBICKA3bIBAaHWM, PACHO3HABATh HCTUHHBIC M JIOKHBIC BBICKA3BIBAHMS, MPHUBOAUTH
OpUMEPbl M KOHTPIPUMEPHI, OBJAJeeT TMOHATHAMU: OIpEACICHUEe, aKCHoMa, Teopema,
JI0Ka3aTeIbCTBO — M HAYYUTCS WCIOJIb30BATh MX NPHU BHIIOJHEHUU YYEOHBIX M BHEYUYEOHBIX
3ajad.

KAJIEHJAPHO-TEMATHYECKOE IINTAHUPOBAHUE

7 knace

Ne Koa-Bo Tema ypoxa Bo3moskHocTh

ypOROB HCIIOJb30BAHUSA

30P, YMM
1. 7 TaOnuiel, AuarpamMmsl, rpaduku
2. 8 OmnwucarenpHasi CTATUCTHKA https://resh.ed
3. 6 CayvaiiHblii SKCIEPUMEHT u.ru/subject/1
4. 4 I'padsl. Pemenne 3agau ¢ momomipio rpagos 777/
5. 4 BeposTHOCTh M 4acToTa CIIy4aifHOTO COOBITHS
6. 5 IToBTOpEHME
34 Hroro
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8 kiacce

Ne | Kou-Bo Tema ypoka Bo3smozkHocTh

4acoB HCIOJb30BAHUNA

20P, YMM
1. 4 [ToBTOpeHue https://resh.e
2. 4 MuoxectBa. Onepanuu HaJy MHOKECTBAMH du.ru/subject
3. 4 W3mepenus paccenBaHus JAHHBIX /17/8/
4. 6 CayuaiiHble COOBITHS
5. 4 JlepeBo. CBoiicTBa IepeBbEB
6. 8 CayuaiiHble COOBITHS
7. 4 IToBTOpEHME
34 Hroro
9 kaacce

Ne | Kou-Bo Tema ypoka Bo3smozkHocTh

4acoB HCIOJb30BAHUA

20P, YMM
1. 4 [ToBTOpeHue https://resh.e
2. 4 DneMeHThl KOMOMHATOPUKHU du.ru/subject
3. 4 ['eomeTpruecKasi BEpOSITHOCTb /17/9/
4. 6 Wcneiranus beprynm
5. 6 CayuaiiHas BeJIMYMHA
6. 10 O06o0uIeHre, KOHTPOJIb
34 Hroro
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