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MHNOACHUTEJBbHAS 3AIINCKA

Pabouas mporpamma mo y4yeOHOMy mpeamery «Marematuka» s 8-9 Kimaccos
COCTaBJIcCHA Ha OCHOBE (elepaabHOro TrOCyAapCTBEHHOTO O0pa30BaTEeNLHOTO CTaHIapTa
OCHOBHOTO o00mmero oOpa3zoBaHusi 1Mo MaremaThke (yTBEpKICH IPUKa3oM MHHHCTEPCTBA
obOpazoBanus u Hayku PD ot 17 mekadbps 2010 r. N 1897 «O6 yrBepxkaeHun (henepajibHOTO
TOCYJapCTBEHHOTO 00pa30BaTEIbHOIO CTAaHAAPTa OCHOBHOTO OOIIEro 0Opa3oBaHUS» C
M3MEHEHUSMH U JTONOJIHeHHsIMU OT: 29 nexabps 2014 r., 31 nexabps 2015 r., 11 nexabps 2020
., MPUMEPHONH OCHOBHOH 00pa3oBaTeNIbHON MNpPOrpaMMbl OCHOBHOTO 0O0mIero oOpa3oBaHUS
(omobpena pemeHueM ¢eaepalbHOrO0  y4eOHO-METOJIUYECKOrO0 OOBEIUHEHUS TI0 OO0IeMy
obpazoBanuio (mpotokos ot 8 ampens 2015 r. Nel/15, B pemakumu npotokosna Ne 1/20 ot
04.02.2020 denepanbHOrO y4eOHO-METOAMYECKOTO OOBEIMHEHHS IO 00IIEeMYy OOpa30BaHUIO),
aBTOPCKOM mporpamMmbl: Matemaruka: pabounme mnporpammbl: 5-9  Kjaccel/  aBTOPHI
A.I''Mep3isixk, B.b.ITononckuii, M.C.Sxup, E.B. bynko.- M.: Benrana — I'pa¢, 2018.

Copnepxanne ydeOHOro mpenMera «MareMmaTuka» u3ydaercs B 8 kiacce — 6 4. B
Henento (204 gacoB), B 9 kimacce — 5,5 4. B Henemto (1874acoB).

INTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA IIPOI'PAMMbBI HA  YPOBHE
OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIbTATHI

JInuHOCTHBIE  pe3yJIbTATBhI OCBOCHHUS  INpOrpaMMbl  yd4eOHOro  Kypca  «AunreOpa»
XapaKTePU3YIOTCS:

1) naTpuOTHYECKOE BOCIIMTAHME:

NPOSIBIICHUEM HMHTEpeca K MPOIUIOMY M HACTOSIIEMY POCCHIMCKON MaTeMaTHWKH, EHHOCTHBIM
OTHOIIIEHHEM K JIOCTHXKCHHUSM POCCHICKMX MAaTEeMaTHKOB M POCCUHCKOM MaTEeMaTHYECKOHW IIKOJIbI, K
UCTIOJIB30BaHUIO 3TUX JOCTIKEHUH B PYTrUX HAyKax M MPUKIAIHBIX cepax;

2) rpaIaHCKoe U TYXOBHO-HPABCTBEHHOE BOCIIHTAHUE:

TOTOBHOCTBIO K BBINIOJIHEHUIO OO0S3aHHOCTEH TpaKJaHWHA W peaju3alid ero Ipas,
NPECTAaBICHUEM O MaTeMaTHYECKUX OCHOBaX ()YHKIMOHMPOBAHUS PA3IMUYHBIX CTPYKTYp, SBICHMMH,
IpoLEeAyp IpaKAaHCKOro oOIecTBa (HalpUMep, BBIOOPHI, OMPOCHI), TOTOBHOCTHIO K OOCYXKJIEHHUIO
ITHYECKUX MPOOJIeM, CBS3aHHBIX C MPAKTUYECKUM MPUMEHEHHEM JOCTHXKEHHM HayKH, OCO3HAaHUEM
BaXHOCTH MOPATbHO-ITHYECKHUX MPUHIIAIIOB B JIEATEITLHOCTH YUEHOTO;

3) TpyaoBoe BocniuTaHHeE:

YCTAaHOBKOW Ha aKTUBHOE YYaCTHE€ B pEHICHWHM MPAKTUYECKUX 3a7ad MaTeMaTHYeCKOM
HaNpaBJIEHHOCTH, OCO3HAHHWEM BAXHOCTH MaTeMaTH4YeCKOro oOpa30BaHUS Ha NPOTSDKEHUM Bcel
KHU3HU JUIS YCIIEIIHOM TNpOo(ecCHOHAIBHONW AEATENbHOCTH W Pa3BUTHEM HEOOXOJMMBIX YMEHHMH,
OCO3HaHHBIM BBIOOPOM U MOCTPOSHHEM HHAMBHIYalTbHON TPAaCKTOPHHM OOpa30BaHMA U >KU3HEHHBIX
TUTAHOB C YYETOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEIH;

4) 3cTeTHYeCKOe BOCIIUTAHHE:

CIIOCOOHOCTBIO K YMOIIMOHAIHPHOMY M ACTETHYECKOMY BOCHPHUSATHIO MaTEMATHIECKUX OOBEKTOB,
3aja4, pelieHuil, paccyKIeHUi, yMEHHIO BUJETh MaTeMaTHUECKUE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEeHHOCTH HAYYHOTO MO3HAHMS:

OpHEHTAIlMel B JEATETbHOCTH Ha COBPEMEHHYIO CHUCTEMY HAy4yHBIX HpeICTaBIeHUNH 00
OCHOBHBIX  3aKOHOMEPHOCTSIX pa3BUTHSl YEIOBEKa, MPHPOIBI W  OOIIECTBa, TOHUMAHHEM
MaTeMaTHYeCKOM HayKu Kak c(epbl YeTOBEUECKON eATENIbHOCTH, ATANOB €€ Pa3BUTHS M 3HAYMMOCTHU
JUTS Pa3BUTHUS IMBIJIN3AIMH, OBJAJICHUEM S3BIKOM MATEMaTHKH M MaTeMaTHYeCKOW KYIbTypoW Kak
CPEACTBOM IIO3HAaHMS MHpA, OBJIAJCHHEM MPOCTEHIIMMH HABBIKAMHU  HCCIIEI0BATEIbCKON
NeSITeTTbHOCTH,

6) pu3uueckoe BocnHUTaHHE, (POPMUPOBAHHE KYJbTYPbI 30POBbSi H 3MOLUOHAIBHOIO
Os1aronosy4us:

TOTOBHOCTBIO NPHUMEHSATh MaTeMaTH4YeCKHE 3HAHHS B MHTEPECaX CBOETO 370POBBS, BEICHUS
3I0pOBOr0 OoOpa3a >KW3HU (30pOBOE MHUTaHHWE, COATAHCUPOBAHHBIM PEXUM 3aHATHH M OTIbIXA,
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perynsipHas pu3nyeckasi akTUBHOCTD), C(OOPMUPOBAHHOCTHIO HAaBBIKA pedieKCru, TPU3HAHUEM CBOETO
IpaBa Ha OIIMOKY M TaKOTO Ke MpaBa JPYyroro YesioBeKa;

7) 3K0JIOTHYEeCKOe BOCIIMTAHME:

OpUCHTAIlMe Ha MPUMEHEHHE MaTeMaTHUeCKUX 3HAHMM Ui pelieHus 3anady B O0JIaCTH
COXPAHHOCTH OKPY>KaIoIlel cpefibl, INIAHUPOBAHUS ITOCTYIKOB U OLIEHKH UX BO3MOKHBIX MOCIIEACTBHIMA
JUISL OKPYXKAIOIEH Cpe/bl, OCO3HAHUEM TTI00AIIBHOTO XapaKTepa HKOJIOTHUECKUX IMpobdaeM U myTei ux
peleHus;

8) amanTanus K U3MEeHSIONIMMCS YCJIOBUSIM COIMAJILHOI H IIPHPOIHO¥ Cpeubl:

TOTOBHOCTBIO K JIEHCTBUSIM B YCJOBHSX HEONPEACNEHHOCTH, TMOBBIIICHUIO YpPOBHS CBOEH
KOMIIETEHTHOCTH Y€pe3 MPAKTUUECKYIO JESATENbHOCTD, B TOM YHCIIE€ YMEHUE YUUTHCS y IPYIUX JIOEH,
npuoOpeTaTh B COBMECTHOM JIEATEIHHOCTH HOBbIE 3HAHMSI, HABBIKY M KOMIIETEHIIMU U3 OIbITa IPYTHX;

HEOO0XOUMOCTBIO B ()OPMHPOBAHMU HOBBIX 3HAHHWM, B TOM 4Hcie (HOPMyTUpOBaTh HICH,
MOHSTHS, TUNOTE3bl 00 OO0BEKTaX M SIBICHUAX, B TOM UHUCJIE paHEe HEU3BECTHBIX, OCO3HABATh
JneGUIUTHI COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH, TUIAHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO OCO3HABATh CTPECCOBYIO CHTYAIMIO, BOCIIPUHUMATh CTPECCOBYIO CUTYAIIUIO KaK
BBI30B, TPEOYIOUIMA KOHTPMEP, KOPPEKTUPOBAaTh NPUHUMAEMble pEIIeHUS ¢  JCHCTBHS,
dbopMynUpOBATh U OLIEHUBATH PUCKH U MOCIEICTBUS, JOPMUPOBATH OTIBIT.

METAINPEIMETHBIE PE3YJIbTATBI

Ilo3naBaTe/nbHBbIE YHHBepCcaIbHbIe Y4eOHbIe 1eHCTBUS

Ba3oBble 1oruyeckue AelicTBus:

BBISIBJISITH M XapaKTepU30BaTh CYIIECTBEHHbIC MPH3HAKA MaTEeMaTHYeCKHMX OOBEKTOB, MOHATHUH,
OTHOIICHWHA MEXAYy TOHATHSAMH, (HOPMYJIHPOBATH OINPEICICHHUS IOHSATUH, YCTaHABIIUBATH
CYILIECTBEHHBIH MpPHU3HAK KiIaccu(UKAIMKU, OCHOBAaHUA [UJIsi OOOOILIEHHS M CpPaBHEHUS, KpPUTEPUU
IPOBOAMMOIO aHAJIN34;

BOCTIPUHUMATH, (DOPMYIHPOBATh U MPE0oOPa30BBIBATh CYKACHH: YTBEPAUTEIbHBIE U OTPUIIATEIbHBIE,
eIMHUYHBIC, YACTHBIC U 00IIKE, YCIOBHBIE;

BBISIBJISITH MaTeMaTHUECKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3M U TMPOTHBOpeurs B (DakTax, TaHHBIX,
HAONIOZICHUSX M YTBEPXKACHUSX, TMpejaratb KPUTEPUU IS BBISBICHUS 3aKOHOMEPHOCTEH U
IIPOTUBOPEYUH;

JienaTh BBIBOJBI C UCTIOJIB30BAaHUEM 3aKOHOB JIOTHKH, IETYKTUBHBIX U WHIYKTUBHBIX YMO3aKIIOUEHUH,
YMO3aKJIFOUEHH M0 aHaJIOTUH;

pa3bupath J0Ka3aTeIhCTBA MATEMATUYECKUX YTBEPXKIACHUHM (MPsSMbIE U OT MPOTHUBHOTO), MPOBOJUTH
CaMOCTOSITENIbHO HECTIOKHBIE JIOKA3aTeIhCTBA MATEMAaTUYECKUX (PAKTOB, BHICTPAUBATh apTyMEHTAIIHIO,
MPUBOAUTH MPUMEPHI U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHHS;

BBIOHpaTh CIIOCO0 pereHus yueOHOH 3a/1aun (CpaBHUBATh HECKOJIBKO BAPUAHTOB PEIICHHUS], BBIOUPATH
HauboJee MOAXOIAUINI ¢ yUETOM CaMOCTOSTENBHO BbIIEJICHHBIX KPUTEPHUEB).

ba3zoBble ucciienoBare/ibCKue 1eMCTBUA:

HCIIOJIb30BaTh BOIMPOCH! KaK HMCCIEI0BATENbCKUN MHCTPYMEHT IMO3HaHUs, (pOpMYIHpOBaTH BOIIPOCHI,
dukcupyronme MpoTUBOpPEUUe, MPOoOJIEeMy, CaMOCTOSTEIHHO YCTaHABIMBATh HCKOMOE M JIaHHOE,
(dbopMHUpPOBaTh TUTIOTE3Y, APT'YMEHTUPOBATH CBOIO TMO3UIMIO, MHECHHE,

MPOBOANTH IO CaMOCTOSITEIbHO COCTaBICHHOMY IUIAaHY HECIOXKHBIM OJKCIEPUMEHT, HeOOIbIIoe
UCCJIEJIOBAaHHE 110 YCTAaHOBJIEHUIO OCOOEHHOCTEN MaTeMaTH4eCKOro 00bEKTa, 3aBUCUMOCTEN 0ObEKTOB
MEXy cOOO0M;

CaMoOCTOSITENIbHO ~ (opMyIHpoBaTh O0OOIIEHMST W BBIBOJABI IO pe3yiabTaTaM IPOBEIEHHOTO
HAOIO/IEHUS, WCCIICIOBAHMs, OILIEHWBATh JIOCTOBEPHOCTh IOJYYEHHBIX PE3YyJIbTaTOB, BHIBOJIOB H
000011eHNI;

MPOTHO3UPOBATh BO3MOXHOE pa3BUTHUE NPOLIECCAa, a TaKXKE€ BBIABUTATh MPEIINOIOKEHUS O €ro
Pa3BUTUU B HOBBIX YCIIOBHSIX.

Pabora ¢ nnopmanmeii:



BBISIBJISITH HEJOCTATOYHOCTh U HM30BITOYHOCTh MH(OPMALMH, JAaHHBIX, HEOOXOJUMBIX I PEHICHUS
3a/1a4u;

BbIOUpaTh, aHAIM3UPOBATh, CHUCTEMATH3UPOBATH M MHTEPIPETUPOBATH HHGPOPMAIMIO PA3TUYHBIX
BUOB U (pOPM IIPEICTABICHHUS;

BbIOUpaTh GopMy MpeacTaBieHUs MHGOPMALUMU U WUIIOCTPUPOBATH peEIlIacMble 3aJlayd CXEMaMu,
ararpaMMamMu, HHOU TpaduKoi 1 UX KOMOMHAIUSIMH;

OLICHUBATh  HAAEKHOCTH HMHPOpPMAIMM 1O  KPUTEPUSAM, TNPEUIOKEHHBIM  yYUTENleM WU
c(OpMYITHPOBAHHBIM CAMOCTOSITENHHO.

KomMMyHMKaTHUBHbIE YHUBEPCAJbHbIE Y4eOHbIe 1eHCTBUSA:

BOCIIPHHUMATh M (POPMYIIUPOBATH CYXIECHUS B COOTBETCTBUU C YCIOBUSAMH M LEISAMH OOILEHHS, SICHO,
TOYHO, TPAMOTHO BBIPA)KaTh CBOIO TOYKY 3PEHHUS B YCTHBIX U MMCbMEHHBIX TEKCTaX, AaBaTh MOSCHEHUS
110 XOY peIIeHUs 3a/1a4, KOMMEHTUPOBATh MOJYYCHHBINH PE3yNbTaT;

B X0Jle¢ 00CYXXJIeHUSI 3aJlaBaTh BOIPOCHI IO CYIIECTBY OOCYKIAaeMOW TeMbl, MPOOJIEMbI, periaeMoit
3aJa4d, BBICKA3bIBaTh HJICH, HAIICJICHHbIE HAa IOWUCK DEILICHHUS, COMOCTABISATH CBOM CYXICHHUS C
CY)KICHHUSIMH JPYI'MX YYacTHMKOB JUalora, OOHApy)XKHUBAaTh pa3iHuue M CXOJCTBO IMO3UIUIl, B
KOPPEKTHOH popme hopMyIHpOBATH Pa3HOTIIACHS, CBOU BO3PAKCHUS;

OPEJCTaBISITh  pe3yJdbTaThl  pEUICHHsS  3a/Jadyd, OKCIEPUMEHTa, MHCCIENIOBaHUS, IPOEKTa,
CaMOCTOSITENIFHO BBIOMpaTh (hOpMaT BBICTYIUICHHS C y4ETOM 3aJad MPE3EHTAlMd U OCOOSCHHOCTEH
ayJIUTOPUH;

MOHMMATh M KCIOJb30BaTh MPEUMYIECTBA KOMaHIHOW M HHIWBUIYaJTbHOM pabOTHI MPH pPELICHUU
y4eOHBIX MaTeMaTHUECKUX 3a/a4;

OPUHUMATH II€JIb COBMECTHOM JEeSTENIbHOCTH, IUIAHUPOBATh OPTaHMU3AIMI0 COBMECTHOW pPaloTHI,
pacnpeneNsaTh BUABI padoT, JOTrOBapUBATHCSA, OOCYKIATh MPOIECC M Pe3ysibTaT paboThl, 0000maTh
MHEHUS HECKOJIbKHX JIFOJICH;

y4acTBOBaTh B IPYNIOBBIX (popmax paboTel (00Cyx)aeHus, 0OMEH MHEHHUSMH, MO3TOBBIE IITYPMBI H
JpYTHE), BBINOJHITH CBOIO YacTh PaOOTHI M KOOPAMHUPOBATH CBOU JCHCTBHS C JPYTUMH UYJCHAMH
KOMaHJbl, OIICHWBaTh KayecTBO CBOETO BKJaJa B OOMMWH TPOAYKT IO  KPUTEPHSM,
c(hOpMyIMPOBAHHBIM YYACTHUKAMHU B3aUMOJCHCTBHUS.

PeryasiTuBHbIE YHUBEpPCAJIbHbIE y4eOHbIEe TeiiCTBHUS

Camoopranmn3anus:

CaMOCTOSITENIbHO COCTABJIATH TUIAH, aJTOPUTM peIIeHUs 3a1ayu (WK €ro 4acTh), BBIOMpaTh CIOCO0
peleHuss ¢ y4€TOM HMEIOIIUXCS PEeCypcoB U COOCTBEHHBIX BO3MOXHOCTEW, apryMEHTHpPOBAaTh U
KOPPEKTHPOBATh BApPUAHTHI PEIICHU ¢ y4ETOM HOBOW MH(POPMALIUH.

CaMOKOHTPO.Ib, IMOLUMOHAJIBHBII HHTEJJIEKT:

BJIaQJE€Th CHocoOaMM  CaMONPOBEPKH, CAMOKOHTPOJS ITpolecca U pe3yilbTaTa  peUIeHHs
MaTeMaTHYeCKOH 3a7auu;

MPEJBUIIETh TPYIAHOCTH, KOTOPBIE MOTYT BO3HUKHYTH NPHU PEIICHUHU 33]1a4¥, BHOCHTH KOPPEKTHBHI B
JESTENIbHOCTh HA OCHOBE HOBBIX OOCTOSATENBCTB, HAWJCHHBIX OIIMOOK, BBISIBIEHHBIX TPYIHOCTEH;
OIICHUBATh COOTBETCTBHE pe3yJbTaTa JACATEIHEHOCTH TIOCTABICHHOW IEIH W YCIOBHSIM, OOBSICHSATH
OPUYUHBL  JTOCTIDKEHUS WJIM HEJOCTHXKCHHsI IIeNTM, HAaXOJWUTh OMMOKY, [aBaTh OIEHKY
IpUOOPETEHHOMY OIIBITY.

HPEAMETHBIE PE3YJIbTATHI
K xoniy o0ydenus B 8 kiacce o0yJaronuiics MoyquT CICAYIONTUE TPEIMETHBIC PE3YIbTATHI:
Yucsa ¥ BLIYUCICHUSA

Hcnonb30BaTh HadyaJlbHBIE MPEJACTABICHUS O MHOXECTBE JEHCTBUTENBHBIX YHCEN JJIA
CpaBHEHMs, OKpPYIJCHHS U BBIYMCICHHMH, HW300pa)kaTb JEMCTBUTENbHBIE YHCIAa TOYKAMH Ha
KOOPJIMHATHOW IIPSIMOA.

[TpuMeHsATh MOHATHE apU(PMETUYECKOTO KBAJPATHOTO KOPHS, HAXOAUTh KBaJpaTHbIE KOPHH,
UCIIONB3YSl TpU  HEOOXOIMMOCTH  KaJbKYJISTOP, BBIIOJHATH MPEoOpa3oBaHUs  BBIPAXKECHHI,
CoZIepaKAIIMX KBaPATHbIE KOPHU, UCIIOJIb3Ys CBOMCTBA KOPHEM.



Hcnonp30Bate 3anMcH OONBIIMX M MajbIX YMCET C MOMOILBIO AECATUYHBIX APOOEH U cTeneHen
yucna 10.

Anredpanyeckne BbIPaKeHUs

[IpuMeHsATh NOHATHE CTENEHH C LIEJIBIM MOKa3aTeseM, BBIOIHATH IPeoOpa30BaHus BEIPAKECHUH,
COJIEpKALIMX CTEIIEHH C LEJIbIM [TOKa3aTeIeM.

BBINONHATE TOX/IECTBEHHBIE MPEOOpPa30BaHUsl PAMOHANBHBIX BBIPAKEHHH HAa OCHOBE MPABUII
JeMCcTBUIM HAaJl MHOTOYJIEHAMU U alnreOpanyecKuMu JpoOsMu.

PacknanpiBaTh KBagpaTHBIA TPEXUIIEH HA MHOKUTEIIH.

[TpumensaTh npeoOpazoBaHMs BBIPAKEHUH Ui PELICHMs pa3iM4yHbIX 3alad M3 MaTeMaTHKH,
CMEXHBIX MPEIMETOB, U3 PEaTbHON NPAKTUKU.

YpaBHeHUus1 1 HEPABEHCTBA

Pemate nuHeliHbIE, KBaJpaTHbIE YpaBHEHUS M PAllMOHAIBHBIC YPAaBHEHHS, CBOISIIMECS K HUM,
CHCTEMBI JBYX YPaBHEHHH € AByMsI IEPEMEHHBIMHU.

[IpoBoauTh NPOCTEHIIME HCCICNOBAHMS YPAaBHEHUHW U CHCTEM YPaBHEHHM, B TOM 4YHCIE C
IpUMEHEHHEM Tpa(UuuecKuX NpeicTaBiIeHU (yCTaHABIMBATh, UMEET JIM YpPaBHEHHE WJIM CUCTEMa
YpaBHEHUH pelLleHus], €CJIU UMEET, TO CKOJIbKO, U IIpoUee).

[Tepexoautk OT cioBecHON (HOPMYIUPOBKHU 3a7aud K €€ aireOpandeckoil MOJENIN ¢ HOMOILBIO
COCTaBJICHUS] YPaBHEHUS WJIM CHCTEMbl YPAaBHEHHI, HHTEPIPETUPOBATh B COOTBETCTBUH C KOHTEKCTOM
3a/1a4M MTOJIYYEHHBIN pe3ynbTart.

[TpuMeHATh CBOMCTBAa YHMCIOBBIX HEPAaBEHCTB JUIsl CpPaBHEHHUsS, OLIEHKH, pellaTh JIMHEHHbIE
HEPaBEHCTBA C OJHOW MEPEeMEHHOW M MX CHUCTEMBI, aBaTh rpauyecKyro MIUTFOCTPAIMIO MHOXKECTBA
pelLIeHUI HepaBEHCTBA, CUCTEMbl HEPABEHCTB.

DOyHKIUHA

[ToHumaTh M KCHONB30BATH (DYHKIMOHAIBHBIE MOHATHS M SI3bIK (TEPMHUHBI, CUMBOJIMYECKHE
0003HaYCHHMsI), ONpPEACIATh 3HAUYCHHWE (QYHKIMH O 3HAYCHUIO apryMEHTa, ONPEICNIATh CBOWCTBA
byHkuu 1o e€ rpaduky.

Ctpouts rpaduku 3J€MEHTapHBIX PYHKIMH BUJA:

y=k/x, y=x2, y=x3,y = x|, y = VX, OIICHIBATH CBOHCTBA YHCIOBOH (PYHKIMH IO €& rpaduKy.

MHuoxecTBa.

MHOXecTBO, 3JE€MEHT MHOXKECTBa, MOAMHOXeCTBO. Omnepanuu HaJl  MHOXXECTBaMM:
o0ObeMHEHUE,  mepeceueHue,  jpomnoiaHeHwe. CBoiicTBa  omepanuil  Hajg  MHOXECTBAMM:
[epeMECTUTENIbHOE, COYETATENbHOE, paclpele/InTeNIbHOEe, BKItOYeH . Vcnonb3oBanue rpadguyueckoro
NIPEICTAaBICHNS MHOXECTB JJIsl ONTMCAHUS PEAThHBIX IPOIIECCOB U SIBICHUH, IPH PEIICHUHN 3a7ad.

OcHoOBHBbIE IPAaBWJIA KOMOMHATOPUKH. BeposiTHOCTB U cTaTHCTHKA

YuraTth nHGOpPMAIIHIO, TIPEICTABICHHYIO B Ta0IHIAX, HA JHarpaMMax, MpeJICTaBIsATh TaHHBIE B
BUJI€ TaOJIMIl, CTPOUTH AUArpaMMsbl (CTOJIOUKOBBIE (CTOIOUATHIE) U KPYTOBBIE) 110 MAaCCUBAM 3HAYCHHH.

OnwuceBaTh ¥ MHTEPIPETHPOBATH PEATbHBIC YUCIIOBBIE JaHHBIC, MIPECTABICHHbIC B TaOIHIaX,
Ha uarpaMmax, rpaukax.

Wcmonp30BaTe A ONMUCAHWS  JAaHHBIX  CTATHCTUYECKHE  XapaKTEPUCTUKH:  CpeIHee
apudmMeTHuecKoe, MeIuaHa, HauOoJbIllee U HaUMEHbIIIee 3HaYeHus, pa3Max.

HmeTp mpescTaBieHUe O CIy4aifHON M3MEHUYMBOCTH Ha NpUMepax IIeH, (PM3WYECKUX BEIHYHUH,
AHTPOIIOMETPUUYECKUX JAHHBIX, UMETh MPEJCTABICHHE O CTATUCTUYECKON YCTOMUHUBOCTH.

W3Bnekatp ¥ mpeoOpa3oBbIBaTh MH(DOPMAINIO, TPEACTABICHHYIO B BHJE TAOIUI], JUArpamM,
rpaduKOB, MPEJCTABIATH JAaHHBIE B BUJIE TAOIUL], AUAarpaMm, rpauKoB.

OnwuceBaTh NaHHBIE C TIOMOIIBIO CTATUCTHUYECKUX ITOKA3aTeNe: CpelHUX 3HAYCHWH U Mep
paccenBaHusl (pa3max, JUCIIEPCUS U CTAHJAPTHOE OTKJIOHEHUE).

HaxonuTh 9acTOTHI YMCIIOBBIX 3HAYEHUH M 9acTOTHI COOBITHH, B TOM YHCIE 1O pe3ylibTaTaMm
U3MEpPEHUI U HAaOII0ICHUH.

HaxonuTh BEpOSITHOCTH CIIy9allHBIX COOBITHI B ONBITaX, 3HAs BEPOSTHOCTH DSJIEMEHTApHBIX
COOBITHI1, B TOM YHCIIE B OIBITaX C PABHOBO3MOXKHBIMU JIEMEHTAPHBIMH COOBITHSMHU.

Hcnonp3oBath rpaduyeckue MOJENN: JepeBO CIy4allHOTO 3KCIepUMEHTa, JuarpaMmsbl Diinepa,
YUCIIOBAs MpsMast.



OHepI/IpOBaTB IIOHATHUAMM MHOXKCCTBO, IIOAMHOXKCCTBO, BBIIIOJIHATD Oorcpanun Hazqg
MHOXKXCECTBaAMU: O6’bCI[I/IHCHI/IC, nepeceyCHue, MAOMOJHCHUC, TMCPCUHUCIIATHL JSJICMCHTBI MHOXKCCTB,
IMPUMCHATDb CBOMCTBA MHOKECTB.

Hcmonbs30BaTh Fpa(bI/IT-ICCKOG MMpeACTAaBJICHUC MHOXKCCTB U CBsI3EH MCKAY HUMHU JJid OIIMCaHUSA
IMpouccCcoB U HBHCHHﬁ, B TOM 4YHUCJIC IIPpHU PCHICHHU 3a/1a1 U3 APYT'Ux y‘le6HBIX npeaAMETOB U KYPCOB.

K koH1y 00ydeHus B 9 kiaacce 00y4aromuiics MOJIy4uT CIeyIOUUe IPEIMETHbIE PE3YyIbTaThI:

Yuciia 1 BLIYUCICHUA

CpaBHUBATH U YyIOPAJOYNBATE PALIMOHAIBHBIE U HPPALMOHAIBHBIE YUCIIA.

BomonsaTe apudmernyeckue ACHCTBHS C palMOHAIBHBIMH YHCIAMH, COYETash YCTHbIE H
IMCbMEHHBIEC IPUEMBI, BBIIIOJIHATH BBIYUCIICHUS ¢ UPPALIMOHAIBHBIMU YHCIAMH.

Haxomute 3HaueHus CTENEHEW C LEJIbIMU II0Ka3aTelIMM M KOPHEH, BBIYUCIATH 3HAYCHMS
YHCJIOBBIX BBIPAXKCHUM.

OKpyrisiTh AEMCTBUTEIbHBIE UYMCIIA, BBIIOJHATH NMPUKUIKY PE3YJIbTaTa BBIYMCICHUH, OLIEHKY
YHCJIOBBIX BBIPAXKCHUM.

YpaBHeHHUs M HEpaBEHCTBA

Pemars sMHeEliHbIE M KBaJApAaTHBIE ypaBHEHUS, YPAaBHEHUs, CBOISAIIMECS K HUM, IPOCTEHIINE
JIpOoOHO-paOHANIbHBIE YPaBHEHUSI.

Pemate cuctempl ABYyX JIMHEMHBIX YPABHEHUM C JABYMS IIEPEMEHHBIMH M CHUCTEMBI JBYX
YPaBHEHHUH, B KOTOPBIX OJJHO YPABHEHUE HE ABIIACTCS JTMHEUHBIM.

Pemate TekcTOBBIE 33amaun anreOpanmyecKUM CIIOCOOOM C MOMOIIBIO COCTABICHHS YpPaBHEHHS
WIHM CUCTEMBI IBYX YPaBHEHUH C IByMs IIEPEMEHHBIMH.

IIpoBOoaNTH HpOCTEWIINE HMCCIECIOBAHUS YPAaBHEHUHM M CHUCTEM YpPAaBHEHMH, B TOM 4YHUCIE C
IpPUMEHEHUEM TpapHUuecKuX MNpeJCcTaBiIeHUN (yCTaHABIMBATh, UMEET JIM YPAaBHEHHE WJIM CHUCTEMa
YpaBHEHUH pelLleHus], €CJIU UMEET, TO CKOJIbKO, U IIpoUee).

Pemiate nuHeliHble HEpaBEeHCTBA, KBaJpaTHbIE HEPABEHCTBA, N300pakaTh pEIIEHUE HEPaBEHCTB
Ha 4YMCIIOBOM IIPSIMOM, 3aIIUCHIBATh PEIICHUE C IOMOIIBI) CUMBOJIOB.

Pemate CUCTEMBI JIMHEHHBIX HEPABEHCTB, CUCTEMBbl HEPABEHCTB, BKIIIOYAIOIIUE KBaIPaTHOE
HEPAaBEHCTBO, HM300pakaTh pEIIEHHE CUCTEMbl HEPABEHCTB Ha YHCJIOBOM NPSIMOM, 3alUChIBAaTh
peleHre ¢ MOMOLIBIO CUMBOJIOB.

Hcrnonb30BaTh HEPABEHCTBA MIPU PEIICHUH PA3JIMYHBIX 3a/1a4.

DOyHKIUHA

Pacro3HaBath ()YHKIMH W3y4eHHBIX BHAOB. [lOKa3bIBaTh CXCMATHYECKH PACIOJIOXEHHE Ha
KOOP/AMHATHOM IIIOCKOCTH rpauKoB GyHKUMiT
Buma:y =kx, y=kx+b,y=k/x,y=ax2+bx+c,y=x3,y= Vx,y= |x|, B 3aBucHMOCTH OT

3HaYeHU’ K03()(PUIIMEHTOB, ONKUCHIBATh CBOMCTBA (DYHKLIUH.

Ctpoutp 1 n300pakaTtb cXeMaTHUECKU rpa@UKu KBaJAPaTUUHbBIX (YHKIIMHA, OMUCHIBATh CBONCTBA
KBaJPAaTUYHBIX QYHKLUH 110 UX rpadukam.

Pacno3naBaTh KkBaapaTHuHyi0 (YHKLIHIO 1O (opMmyse, NMPUBOAMTH MPUMEPHI KBaAPAaTUUHBIX
(GyHKUUN U3 peabHON KU3HU, GU3UKU, TECOMETPHUH.

YuciioBble NOC/I€10BATEILHOCTH U IPOrpeccuu

Pacno3naBate apudMeTHUECKYI0 M TEOMETPUYECKYI0 MpPOTPecCMH NpU pa3HbIX CIoco0ax
3aaHMsL.

BbBINONHATE BBIYMCIEHUS C UCMOJNb30BaHUEM (QOPMYNI N-TO YJeHa apUPMETHYeCKOH u
F€OMETPUUYECKON MTPOTrPECCUI, CYMMBI IIEPBBIX N YJICHOB.

N300pakaTh WieHbl MOCIEI0BATEIBHOCTH TOYKAMH HA KOOPJMHATHON TIOCKOCTH.

Pemarp 3amaun, CBS3aHHBIE C YMCJIOBBIMH IIOCIIEOBATEIBHOCTSAMM, B TOM UHUCIE 3aJaud U3
peasbHOM JKU3HU (C UCTIOJIb30BaHUEM KaJIbKYIATOPA, IU(PPOBBIX TEXHOJIOTH).

BeposiTHOCTB M cTATHCTHKA

W3Bnekath U mpeoOpa3oBbIBaTh MH(POPMALIUIO, MPEACTABICHHYIO B PAa3JIMYHBIX MCTOYHUKAX B
BUJIE TaO/IHIL, JUarpaMm, rpaduKoB, MPEICTaBIATh JaHHbIE B BUJIE TaOIHII, JUarpamMmm, rpadukos.



Pemarp 3amaum opraHM30BaHHBIM MEpeOOpPOM BapHAHTOB, a TaKXKE C HCIOJIb30BAHHEM
KOMOWHATOPHBIX MPaBUJI U METOJIOB.

Hcnonp30BaTh ONKCATENbHBIE XaPAKTEPUCTUKU JUII MAaCCUBOB YMCIIOBBIX JaHHBIX, B TOM YHUCIIE
CPEIHHME 3HAYCHUS U MEPBI PACCEUBAHU.

HaxonuTe 4acTOTBl 3HaUY€HUH M YacCTOThl COOBITHS, B TOM YHCIE IOJb3YACh pPE3yibTaTaMU
POBEIEHHBIX H3MEPEHUN U HAOTIOACHHA.

HaxonuTh BEpOSTHOCTH CiydallHBIX COOBITHH B M3yYEHHBIX OINBITAX, B TOM YUCJIE B OIBITAX C
PaBHOBO3MOXHBIMH 3JIEMEHTAPHBIMU COOBITUSIMH, B CEPUSAX UCIBITAHHUI JI0 IEPBOTO yCIiexa, B CEpUsiX
ucnelTaHui bepuymm.

MMeTs npencraBieHue O Cy4aliHOM BEJIMYMHE U O PACIPEIEICHUN BEPOSITHOCTEH.

MMmeTs mnpeiacTaBieHHE O 3aKOHE OONBLIMX 4YHUCENI KaK O IMPOSIBIEHUH 3aKOHOMEPHOCTH B
CJIydaifHON M3MEHUYMBOCTH M O POJIHM 3aKOHA OOJBIINX YKHCEN B IPUPOJIE U OOIIECTBE.

COJEP)KAHUE OBYYEHUA

Kypc «Aaredopa»
8 KVIACC

Yuciia ¥ BbIYMCICHHSA

KBangpatHelii kopeHb wu3 uyucia. llonstue o0 wuppanuoHasibHOM uucie. JlecaTuuHble
npuOIIMKEHUST UpPPalMOHATIBHBIX uucen. CBoiicTBa apupMETHYECKHX KBAJpPAaTHBIX KOPHEH W HX
IpUMEHEHHE K IPeoOPa30BaHHIO YUCIOBBIX BHIPAXKEHUHN U BHIYMCIEHUSAM. JleiCTBUTEIbHBIE YUCIIA.

Crernens ¢ 1enbIM [T0Ka3zatesnaeM U e€ cBoiictBa. CTaHgapTHas 3alych YKUCIa.

Anredpanyeckne BbIPaKeHUs

KBaznpaTHbiii TpEXUiieH, pa3ioKeHUe KBaJpaTHOTO TPEXUIEHA Ha MHOKUTEIIH.

Anrebpanueckasi 1podb. OCHOBHOE CBOMCTBO anredpanyeckoit npodu. CrokeHue, BEIYUTAHUE,
YMHOX€EHHE, JieJIeHne alredpandeckux Apoodeil. ParmonanbHble BhIpaXeHUsl M UX IPeoOpa3oBaHueE.

YpaBHeHus] M HEpABEHCTBA

KBanpaTtHoe ypaBHeHue, popmysa KopHell KBagpaTHOro ypaBHeHUs. Teopema Buera. Pemenue
YPaBHEHM, CBOAALIMXCS K JIMHEWHBIM M KBajapaTHbIM. [Ipocteifime apoOHO-palnOHATIbHbIE
YpaBHEHHUS.

I'paduueckas uHTEpHpeTalnus YypaBHEHHH C JBYMS NEpPEMEHHBIMH M CHCTEM JIMHEHHBIX
YpaBHEHUI ¢ ABYMs NEpeMeHHbIMH. [IprMephl pelmeHus CUCTeM HEIWHEWHBIX YPaBHEHUW C JBYMS
NIEPEMEHHBIMH.

Pemienne TeKCTOBBIX 3a/1a4 areOpandeckuM CriocoOoM.

YucnoBble HEpaBEHCTBA U UX CBOMCTBA. HepaBeHCTBO ¢ ONHON MEpeMEHHOW. PaBHOCUIBHOCTD
HepaBeHCTB. JIMHelHbIe HEpaBEHCTBA C OJHOU nepeMeHHON. CHucTeMbl TMHEHMHBIX HEPABEHCTB C OAHOU
[IEPEMEHHOM.

DOyHKIUHA

[lonarue ¢ynxnun. OOnacTe ompenereHUs M MHOXKeCTBO 3HaueHUH (yHKIuH. CrocoOsl
3ananus QyHKIUH.

I'padux pynxmuu. Urenue coiictB pynkuuu no e€ rpaduky. Ilpumepsl rpagukoB GyHKINH,
OTPaXKAOIINX PEATbHBIE IPOLIECCHI.

OyHKIMY, ONKCHIBAIOIIME NPAMYI0 M OOpaTHYI NpPONOPLHMOHAIBHBIE 3aBUCHUMOCTH, UX
rpaduxu. Oyuakmuny = X2, Y = X3,y = Vx, y=|x|. [paduueckoe pemeHne ypaBHEHHIT I CHCTEM
YpaBHEHUM.

OcHoBHbIE PaBUJIa KOMOMHATOPUKHU. YacToTa U BEepPOATHOCTD CJIYyYAlHHOI0 COOBITHS.

Kuaaccnueckoe onpenesnenue BepossTHocTH. HauanbHble CBeleHUS 0 CTATHCTHKE.

[IpencraBienue JaHHBIX B BUE TaOuull, Auarpamm, rpadukoB. 3anojHeHUE TaOIHI, YTEHUE U
MOCTPOCHUE aUarpaMM (CTONOMKOBBIX (CTOJNIOYATHIX) M KPYroBbiX). UTeHune rpaduKoB peambHBIX
npoueccoB. M3Bnedenne uHpoOpManuu W3 AUArpaMM M TaOJML, MCIOJB30BAHUE M HHTEPIIPETALUS
JTAaHHBIX.



OnwucarenbHasi CTaTUCTHUKA: CcpeaHee apudMeTHUecKoe, MeIuaHa, pa3Max, HauOoibliee |
HaMMEHBIIIee 3HAaUEeHUsI Habopa YMCIOBBIX JaHHBIX. [IpuMepsl ciydailHON H3MEHYHBOCTH.

CrnyualiHplii SKcriepuMeHT (OmBIT) W ciydaiiHoe coObiTne. BepositHocTh u wactota. Poib
MaJIOBEPOATHBIX M MPAKTUYECKH IOCTOBEPHBIX COOBITHI B mpupoae u B oOmiectBe. Monera u
urpajiabHasi KOCTb B TCOPHUH BEPOSTHOCTEH.

I'pad, BepmmnHa, pebpo. CreneHp BepmuHbL. Ymcno pédep M cymMmapHasl CTENEHb BEpPIIHMH.
[IpencraBnenue o cBsizHocTu rpada. Llenm u mukmsl. [Iytu B rpadax. O6xox rpada (iIepoB MyTh).
[IpencraBnenne o6 opueHTUPOBAHHOM rpade. Pemenne 3aqau ¢ momMopto rpagos.

[IpencraBienue JaHHBIX B BUIE TAOIUL, [UarpaMm, rpaguKoB.

MHOXeCTBO, 3JE€MEHT MHOXECTBA, IOAMHOXKECTBO. Omnepanuu HaJ  MHOXKECTBaMH:
o0benuHeHue,  mepeceyeHue,  jpomnoiaHeHwe. CBoiicTBa  omepanuii  HaJl  MHOYXECTBAMU:
NEPEMECTUTENILHOE, COYETATEIBHOE, paclpe/leIuTeNIbHOE, BKIItoUeHHs. Vcnonp30Banue rpaduueckoro
MPEJICTaBICHHUS] MHOYKECTB IS OITMCAHMSI pEAIbHBIX MTPOLIECCOB U SBICHUH, IPU PEIICHUU 3a]1a4.

N3mepenue pacceuBaHusl JaHHBIX. Jlucriepcust U CTaHAapTHOE OTKJIOHEHHE YHCIOBBIX HAOOPOB.
Juarpamma paccerBaHUsl.

OnemeHTapHble COOBITUS ciaydaiiHoro ombiTa. CiyuyaiiHble cOObITHs. BeposiTHOCTH cOOBITHI.
OneITEl C PAaBHOBO3MOXKHBIMU 3JIEMEHTApHBIMU COObITHsIMH. CiydaiiHbiii BbIOOp. CBSI3b MEXIY
MaJIOBEPOSTHBIMU U TMIPAKTHUECKU TOCTOBEPHBIMU COOBITHSIMU B IPUPOJIE, OOIIECTBE U HAYKE.

JepeBo. CBoiicTBa JepeBbEB: €AMHCTBEHHOCTH ITyTH, CYIIECTBOBAHHE BUCSIYEH BEPIIMHEI, CBSI3b
MEXKJ1y YMCIIOM BepIlKH U unciaoM pédep. [IpaBuno ymHoxxenus. Pemenne 3anad ¢ momMouisio rpagos.

[IporuBononoxusie coObiTUsA. Quarpamma Diinepa. OObeAuHEHNE W TEPECEUYCHHE COOBITHIA.
HecoBmectHbie coObiTusi. dopmyna clIoKeHUsT BEpOSATHOCTEW. YCIOBHAas BeposiTHOCTH. [IpaBuio
ymHOKeHus. HezaBucumelie coObitust. [IpencraBnenue sKcnepuMenTa B BUJE aepeBa. Permenue 3amaq
Ha HaXO0XKJIEHUE BEPOSTHOCTEH C MOMOIIBIO JIEpeBa CIIYYaifHOTO SKCIIEPUMEHTA, AuarpaMm Diiepa.

9 KUIACC

Yuciia 1 BIYUCICHUSA

PanmonanbHble unciia, UppalMoHaIbHbIE YHCIIa, KOHEUHbIE M OECKOHEUHbIE JECATUYHbIE IPOOH.
MHO0x€ecTBO E€WCTBUTENbHBIX UMCEN, NEHCTBUTENbHbIE YUCIIAa KaK OECKOHEUHBIE JECSITUUHBIE TPOOH.
B3anMHO 0HO3HAaYHOE COOTBETCTBUE MEXKAY MHOXKECTBOM JCUCTBUTEIBHBIX YUCEN U KOOPAUHATHOMN
IPSIMOIA.

CpaBHeHUE 1eHCTBUTENBHBIX YHCell, apupMeTHUYeCKHe JeHCTBUS C JeHCTBUTEIbHBIMU YHCIIaMU.

Pa3mepbl 00bEKTOB OKPYXKAIOIIETO MUPA, JUIUTEILHOCTD IIPOLIECCOB B OKPYKAIOLIEM MHpE.

[TpubnnxEHHOE 3HaYEHHE BEMYMHBI, TOYHOCTH NMpHOMKkeHus. Okpyraenue yncen. [Ipukuaka
Y OLICHKA PE3YJIbTATOB BBIYNCIICHUM.

YpaBHeHus! M HEpABEHCTBA

JInnelinoe ypaBHeHue. PemieHne ypaBHEeHUN, CBOAAIIMXCS K JIMHEWUHBIM.

KBanpatHoe ypaBHeHMe. PemieHne ypaBHEHM, CBOIAIIMXCA K KBaApaTHbIM. bukBaapaTHOe
ypaBHeHue. [Ipumepbl pemieHuss ypaBHEHM TpeTbed M YETBEPTOM CTENEHEH pas3lIoKEHUEM Ha
MHOXUTEIIH.

Pemenne npoOHO-paMOHANBHBIX ypaBHEHMM. PelieHne TEeKCTOBBIX 3a7ad anreOpandecKum
METOJIOM.

VYpaBHeHHe ¢ IByMsI IEpeMEHHBIMU U ero rpaduk. Pemenue cucreM IByX JTMHEHHBIX YpaBHEHMIM
C IBYMs IIEpEMEHHBIMU. PerieHue cucreM IByX ypaBHEHUH, OJHO U3 KOTOPBIX JUHEHHOE, a IPYyroe —
BTOpOIl creneHu. ['paduueckas nHTEpIpeTalysi CUCTEMBI YPaBHEHUH C IBYMS IEPEMEHHBIMH.

Pemienne TeKCTOBBIX 3a/1au aJireOpanyeckuM CrocoOoM.

HucnoBsle HEPABEHCTBA U X CBOMCTBA.

PelieHne nuHENHBIX HEPABEHCTB C OJJHOM IIEPEMEHHOMN. PellleHne cucTeM JINHEWHBIX HEPABEHCTB
¢ onHoi nepemeHHol. KBanparneie HepaBeHcTBa. ['paduyeckas HHTEpIIpeTalys HEPAaBEHCTB U CUCTEM
HEPaBEHCTB C JBYMs [IEPEMEHHBIMHU.

DOyHKIUHA



KBaaparnunas ¢ynknus, e€ rpaduk u cBoiictsa. [lapabona, koopauHATHI BEPIIMHBI TapadOJIbI,
0Chb CUMMETPHUHU NapadoIIbL.

I'padukn dyrkmmit: y = kx, y=kx + b, y=k/x, y =x3, y = Vx, y = [x| 1 ux cBoiicTsa.

YuciioBble MOC/I€10BATEILHOCTH H IPOrPecCuH

[lonsiTHE YMCIOBOM MOCIEAOBATEIBHOCTH. 3aJaHUE MOCIEAOBATEIBHOCTH PEKYPPEHTHOM
dbopmyoit u GopmyIoi N-ro dieHa.

Apudmernueckas U reoMmerpuueckas mnporpeccur. @opmynbl N-ro yjieHa apupMeTuyecKkor u
F€OMETPUYECKON ITPOTrPECCUM, CYMMBI IIEPBBIX N YWICHOB.

N3o0pakeHne wiIeHOB apu(METHUYECKOM W TEOMETPHUYECKOM Mporpeccuid TOouyKaMu Ha
KOOpPJMHATHOM IIOCKOCTHU. JINHENHBIN 1 SKCIOHEHLUAIbHBINA POCT. CII0KHBIE IPOLIEHTHI.

[IpencraBienue qaHHBIX B BUJAE TAOJIUILI, AMArpaMM, rpaduKoB, HHTEPIIpETalus JaHHbIX. UTeHue
U TIOCTPOCHHUE TaOIUI], TUarpaMm, rpa)uKoB 1O PeaTbHBIM JaHHBIM.

[TepecranoBku u ¢akropuan. Coueranus u yucio coueranuil. Tpeyronbuuk Ilackans. Pemenue
3a[a4 C UCIOJIb30BaHNEM KOMOMHATOPUKH.

['eomeTpuyeckast BeposTHOCTh. CiydaifHbIi BEIOOP TOUKHU U3 (PUTYpHI HA MIIOCKOCTH, U3 OTPE3Ka
U U3 IYTU OKPYKHOCTH.

Hcnbitanue. Yenex u Heypada. Cepus ucnblTaHuK A0 nepBoro ycmnexa. Cepusi MCHBbITAHUN
bepnymiu. BeposatHocTu coObITHIl B cepun ucnbiTaHuil beprysuiu.

CnyvaliHas BeIMYMHA M paclpeseleHHe BeposTHOCTeW. MaremaTuueckoe O0XXHJIaHuE U
aucriepcusi. [lpumepsl MareMaTHMuyecKoro OKHUJAHUS KakK TEOPETUUYECKOTrO CpPEIHEro 3HayeHUus
BEIMUYMHBI. MaTeMaTHuecKoe 0KUJaHUE U IUCIIEPCHs CIIy4yallHOM BETMYMHBI «UUCIIO YCIIEXOB B CEPUU
rucnbITanuil bepHymm.

[Tonsitue o 3akoHe OosblIuX uucen. M3mepeHue BepoSITHOCTEH ¢ momomibio yacToT. Ponb u
3HaYeHHE 3aKOHA OOJIBIINX YHCET B MPUPOJIE U OOIIECTBE.

Kypc «I'eomerpus»
8 KUIACC

UYerpipéxyronbHuku. IlapamienorpamMM, ero mnpu3Haku U cBoWcTBa. YacTHble ciiydau
napajuieJIorpaMMoB  (TIPSIMOYTOJIBHUK, pOMO, KBaJpar), MX MpPU3HAKM U CBOWcTBa. Tpamenus,
paBHOOOKas Tpamneuus, e€ cBoicTBa U Npu3Haku. [IpsMoyrosbHas Tpanenus.

Merton yaBoenus menuanbl. lleHTpanpHas cumMmerpus. Teopema aneca u Teopema o
IIPONOPLUOHAIIBHBIX OTPE3KAX.

Cpennve TMHUM TpeYrojbHUKa U Tpanenuu. LleHTp Macc TpeyronbHuKa.

[Tonobue TtpeyronbHUKOB, KkKodhduuueHt mnomodus. IlpusHaku mMOHOOUS TPEYroJbHUKOB.
[Ipumenenne nmogpo6ust Mpu pelIeHNH MPAKTUUYECKUX 3ajau.

CpoiicTBa miomaneil reomerpuueckux ¢uryp. DopMmynsl JUis IJIOLIAJM  TpPEyrojbHHKa,
napajuiesorpamma, pom6a u Tpanenuu. OTHOIIEHUE TUTOMAAeH MoI00HBIX UTYp.

Beruucnenue miomazei TpeyroibHUKOB U MHOTOYT'OJIbHUKOB Ha KJIeT4aTol Oymare.

Teopema [Tudaropa. Ilpumenenue Teopems! [ludaropa npu pemieHnn mpakTHYECKUX 3ajad.

CuHyCc, KOCHHYC, TaHI€HC OCTpPOro yria MNpsSMOYIOJbHOIO TpeyrojbHUKa. (OCHOBHOE
TPUTOHOMETPHUECKOE TOXKAEeCTBO. TpuroHoMmerpuueckue GpyHkuuu yrios B 30, 45 u 60°.

Brnucannble U neHTpaJIbHbIE YIUIBI, YTOJ MEXIY KacaTeabHOU U XOPAOU. YTIIbl MEXAY XOpAaMHU
U CeKyllMMU. BrucaHHble W ONUCaHHBIE YETHIPEXYTOJbHUKH. B3anMHOe pacnoyiokeHue JIBYyX
okpyxHocteil. Kacanue okpyxnocreit. O0mmue kacaTrenbHble K JByM OKPY>KHOCTSIM.

9 KUIACC

Cunyc, kocunyc, TaHreHc yriaoB oT 0 mgo 180°. OCHOBHOE TPUTOHOMETPHUYECKOE TOXKIECTBO.
DopMyIIbl TPUBEICHHUS.

Pemenne TpeyronpbHukoB. Teopema KOCHHYCOB M TeopeMa CHHYCOB. PerleHne MmpakTH4YeCKHX
3a/1a4 C UCIOJIb30BAHUEM TEOPEMBI KOCUHYCOB Y TEOPEMBI CHHYCOB.

[IpeobpazoBanne moaobusi. [Togobne coOOTBETCTBEHHBIX 3JIEMEHTOB.



Teopema 0 mMpou3BEACHUHM OTPE3KOB XOPH, TEOPEMbI O MPOU3BEACHUU OTPE3KOB CEKYIIUX,
TeopeMa O KBaJipare KacaTelbHOM.

Bekrop, niunHa (MoJ1ylib) BEKTOpa, COHANPABICHHBIE BEKTOPHI, IPOTUBOIIOJIOKHO HaNpaBlIeHHbIE
BEKTOpBI, KOJUITMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, OIEpalluu HaJl BeKTopamu. Paznoxkenue
BEKTOpa IO JABYM HEKOJUIMHeapHbIM BekTopaMm. Koopaunatsl Bektopa. CkamsipHOe MpPOH3BEICHHE
BCKTOPOB, IPUMCHCHHUEC JJII HAXOKACHUA OJIMH U YIJIOB.

JlexapToBbl KOOPAMHATHI Ha IUIOCKOCTU. YPAaBHEHUS MPSMOM M OKPYKHOCTH B KOOpJUHATaX,
MEePECCUCHHNE OKPYKHOCTEH U MPsAMBbIX. MeTO KOOPAUHAT U €ro MpUMEHEHHE.

[IpaBuiibHbIE MHOrOyroyibHUKH. JlnuHa okpyxHocTH. ['pagycHas u paauaHHas mepa yria,
BBIYKCIICHUE JUTMH YT OKpykHOcTel. [1nomans kpyra, cekTopa, CerMeHra.

JIBuKEeHHsI TIOCKOCTH U BHYTPEHHHE CHUMMETpuUU Guryp (3jieMeHTapHble MpeCTaBICHUS).
[Tapamnensubiii nepenoc. [ToBopoT.

TEMATHYECKOE INIAHUPOBAHHUE C YKA3AHUEM KOJTMYECTBA YACOB,
OTBOAUMBIX HA U3YUYEHUE KAK/1OU TEMBbI

Ne Yacel
0 /IT HawnmeHnoBanue pasenos y4eOHOTO
BpPEMEHU
8 kiacc (204 yacos)
1. PanmonanbsHbIe BbIpaXEHUS. 44
2. KBanparusie kopHH. JeliCTBUTEIbHBIC YHCTIA. 25
3. KBanpatHsie ypaBHEHUS. 26
4. YeTbIpexXyroJbHUKH. 22
5. [TogoOue TpeyroabsHUKOB. 16
6. Pemenne npsiMOyrosIbHBIX TPEYTOJIBHUKOB. 14
7. MuoroyronasHukd. [11omaae MHOTOyTroIbHUKA. 10
8. MHo»xecTBO u ero 35eMeHTsl. [ToamHo)kecTBO. Onieparu Ha 6
MHOXecTBaMU. YnCI0BbIe MHOXKECTBA.
9. [IpencraBnenue 1aHHBIX 3
10. OnucarenpHas cTaTUCTUKA. PaccenBaHue 1aHHBIX 4
11. CrnyuaiiHast ”3BMEHYMBOCTh 2
12. MHoxkecTBa 4
13. BBenenus B Teoputo rpados 3)
14. BeposTHOCTB 1 4acToTa CIy4aifHOTO COOBITHS 6
15. CrygaitHbie COOBITHS 6
16. IlosmopeHue u cucmemamuzayus y4eOH020 Mamepuaia 11
Bcero 204 .
9 kaacc (187 yacos)
1. Hepasencraa. 20
2. KBagparuunas QyHKIus. 38
3. DneMeHTHI IPUKIAAHON MaTeMaTUKH. 20
4, YucaoBbIe TOCIEN0BATEIILHOCTH. 17
5. DneMeHThl KOMOMHATOPUKH 2
6. I'eomerpuueckast BEpOSITHOCTh 2
7. Wcneiranusa beprynnm 4
8. CrnyuaitHast BeTu4rHa 4
9. Pemenue TpeyroibHHUKOB. 16
10. [IpaBuIbHBIE MHOTOYTOJIBHUKH. 8
11. JlexapToBbl KOOPAMHATHI HA IIJIOCKOCTH. 11
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12. BekTops!. 12
13. ['eomerpuueckue mpeoOpa3oBaHuUsl.. 13
14. OcHoBHBIE TpaBWIIa KOMOMHATOPUKH. YacToTa U BEPOSATHOCTH 11
ciyuyaitHoro coobITHs. Knaccnueckoe onpezenieHre BEpOsSTHOCTH.
HauaybHbIe CBEICHHUS O CTATUCTHKE.

15. Ilosmopenue u cucmemamuzayus y4ebH020 Mamepuaia 9
Bcero 187 u.

YYEBHO-METOJAUYECKOE OBECIMEYEHUE OBPA3OBATEJBLHOIO
MPOLIECCA
OBSI3ATEJLHBIE YYEBHBIE MATEPHAJIBI JIVISI VUEHUKA

» AnreOpa, 9 kimace/ Mep3msik A.T., [TomsikoB B.M..; mox penakmumeii [Togonbckoro B.E.,
OO61ecTBO ¢ orpaHM4eHHOM oTBeTcTBeHHOCTHIO M3narensckuil nentp «BEHTAHA-I'PA®Dy;
Axnmonepnoe obmiectBo «M3natennbcTBo «IIpocBerienue
* ['eomerpus, 8 xmace/ Mep3msik A.T'., [TonskoB B.M.; mox penakiueii [logonsckoro B.E.,
OO61ecTBO ¢ orpaHM4eHHOM oTBeTcTBeHHOCTHIO M3narensckuil nentp «BEHTAHA-I'PA®Dy;
AxnmonepHoe obmrectBo «M3natenscTBo «IIpocBerienue
» ['eometpus, 9 kinacc/ Mepansik A.L'., [Tonouckuii B.b., SAxup M.C.; mon penakiuei
[Tononbckoro B.E., O0miecTBoO ¢ orpaHuYeHHON OTBETCTBEHHOCThIO M3naTenbckuii neHTp
«BEHTAHA-I'PA®»; Axunoneproe o6mectBo «M3narenbecrso «IIpocBenienue
» Anre6pa, 8 kiacc/ Mep3nsik A.T., Tlononckuii B.b., Axup M.C.; nox penakuueit [Togonbckoro
B.E., O0uiecTBo ¢ orpaHnyeHHON 0TBeTCTBEHHOCTHIO M3naTenbekuii nentp « BEHTAHA-
I'PA®»; Axunonepnoe obuectBo «M3narensctBo «IIpocBenieHne»

» Matematuka. BeposTHOCTB U cTaTHCTHKA: 7-9-€ KiTacchl: 0a30BbIi yPOBEHb: y4eOHUK: B 2
yacTsx, 7-9 kmaccel/ Beicotkuit U.P., Amenko 1U.B.; mox pea. Amenko N.B., Akuroneproe

obmectBo «M3natenscTBO «IIpocBemienne»
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