Pa0ouas nporpamma

y4eOHoro Kypca «BeposiTHOCTB M cTaTHCTHKA» s 7-9-X KJIaccoB

IosicHuTeIbHAS 3aMIUCKA

Pabouas nporpamma yueOHOTro Kypca «BeposiTHOCTh U CTaTUCTUKA» HA YPOBEHb
OCHOBHOTO 00111eT0 00pazoBanwms Ay ooydaromuxcs 7—9-x kimaccoB MBOY «Illkomna
Ne21» pa3paboTaHa B COOTBETCTBHH C TPEOOBAHUSIMU:

o ®enepanbHoro 3akoHa oT 29.12.2012 Ne 273-®3 «OO06 o6pa3oBaHuu B
Poccuiickon @enepannmn»;

o mpukaza Munnpocsemenuss ot 31.05.2021 Ne 287 «OO0 yTBepkaeHUH
(enepanbHOro rocyJapCTBEHHOTO 00pa30BaTEIbHOIO CTaHIaPTa OCHOBHOTO OOILETO
00pa3oBaHUs;

o ipukaza Munnpocsemenuss ot 18.05.2023 Ne 370 «OO0 yTBepkIaeHHUH
benepanbHOit 00pa3oBaTEILHON MTPOrPaMMbl OCHOBHOT'O OOIIIET0 00pa30BaHUS»;

o ipuka3a MunnpocBemienuss ot 22.03.2021 Ne 115 «OO0 yTBepxkaeHUH
[lopsinka opraHu3alMi U OCYIIECTBJICHHS OOpa30BATEIbHOM JEATEIbHOCTH 10
OCHOBHBIM 0011€00pa30BaTEIbHBIM MPOrpaMMaM — 00pa30BaTeNIbHBIM MPOrpaMMaM
HayaJbHOTO OOIIEro, OCHOBHOTO OOLIETO U CPETHETO OOIIEr0 00pa30BaHUs»;

«CII 2.43648-20  «CaHUTapHO->IUAEMHOJOTUYECKHE  TpPEOOBAHHUS K
OpraHu3alusIM BOCHUTaHUS W OOYYEHHSs, OTIbIXa M O3JOPOBJICHHS JETe W
MOJIOACKI», YTBEPKIECHHBIX IMOCTAHOBJICHUEM TJIABHOTO CAHUTAPHOIO Bpaya oOT
28.09.2020 Ne 28;

o CanlluH 1.2.3685-21 «['uruenuuyeckne HOpPMATUBBI M TpeOOBaHUS K
oOecrieueHnt0 0€30MacHOCTH U (MiM) 0€3BPEIHOCTH /I YesioBeKka (aKTOPOB Cpeiibl
oOUTaHUS», YTBEP)KICHHBIX IOCTAHOBIICHUEM TIJIABHOTO CAHUTAPHOTO Bpada OT
28.01.2021 Ne 2;

e KOHIICNIIIMA PA3BUTUA MATEMaTUYECKOro 0oO0pa3oBaHUs, YTBEPKICHHOU
pacniopsbxenueM lIpasurenscta ot 24.12.2013 Ne 2506-p;

¢ y4eOHOTO MJIaHa OCHOBHOT'O OOLIEro 00pa3oBaHus, YTBEPKACHHOIO MPUKA30M
MBOY «llIxoma Ne21» ot 31.08.2023 Ne 175 «OO0 yTBep>KIeHUU OCHOBHOM
00pa3zoBaTeIbHON MPOTPAMMbl OCHOBHOT'O OOIIIET0 00pa30BaHUs»;

o (penepanbHOl pabodeit mporpamMmbl  yueOHOro Kypca «BeposiTHOCTh W
CTaTUCTUKA», KOTOPBIM BXOJIUT B COCTAaB y4eOHOTOo mpeameTa «MaremaTnkay.

PaGouass  mporpamma  OpHEHTHpOBaHA  Ha  IICJIEBBIC  MPUOPUTETHI,
chopmynupoBaHHbIe B (eepaibHON pabodeil mporpaMMe BOCITUTAHUS U B pabouei
nporpamme Bocniutanusi MBOY «lllkona No2 1.

B coBpemenHOM 1mripOBOM MHUPE BEPOATHOCTh U CTATUCTUKA MTPHUOOPETAIOT BCE
OOJIBITYI0 3HAYMMOCTh KaK C TOYKH 3PEHUS MPAKTUYECKUX MPUIOKCHHM, TaK U UX
poiin B o0Opa3oBaHMM, HEOOXOJAMMOM KaXKIOMYy 4eloBeKky. Bo3spacraer uwmcio
npodeccuii, MpU OBJIAJICHUN KOTOPBIMH TpeOyeTcsl Xopolasi 6a3oBasi MOJATOTOBKA B
00J1acTH BEPOSITHOCTH M CTaTUCTUKH, Takas MOJTOTOBKA BakKHA ISl MPOJIOKCHUS
o0pa3zoBaHus U JIs1 YCIIEIHOM npodecCHOHaNbHONU Kapbephl.

Kaxx1ip1il yenoBeKk MOCTOSHHO MPUHMMAET PEIICHHUs] Ha OCHOBE MMEIOIIMXCSH Y
HEro JaHHBIX. A JUIsi 0OOCHOBAHHOI'O NMPHUHSTHUS PEUICHUS B YCIOBHUSX HEIOCTaTKa
Wik U30bITKa UHPOPMALMK HEOOXOJMMO B TOM YHUCJE XOpOIIO CHOPMHUPOBAHHOE
BEPOATHOCTHOE U CTATUCTUYECKOE MBIIIICHUE.



NMeHHO 1O3TOMY OCTpO BCTaja HEOOXOOUMOCTb  CPOpPMHUpPOBATH Y
oOyuaromuxcsi (PyHKIMOHAIBHYI0 I'PaMOTHOCTh, BKJIIOYAIOIIYIO B ce0sl B KauecTBE
HEOTBEMJIEMOM  COCTABJLIIOLIEH  YMEHHME  BOCIIPUHMMATh U KPUTHUYECKHU
aHAJIM3UPOBATh MH(POPMALHIO, MPEJCTABICHHYIO B pa3JIMYHbIX (opMax, MOHUMATh
BEPOSITHOCTHBIM  XapakTEp MHOTUX PEAJIBHBIX IIPOLIECCOB M  3aBUCUMOCTEH,
IPOU3BOJUTH IPOCTEUIINE BEPOSITHOCTHBIEC PACUETHI.

3HaKOMCTBO B y4eOHOM Kypce€ C OCHOBHBIMH NMPHUHIMIAMH cOOpa, aHaju3a |
MpEICTaBICHUS] JTaHHBIX U3 Pa3IUYHBIX cdep >KU3HM O0IIecTBa M TOCYAapCTBa
npuoOIaeT oO0yJarommxcsi K OOIIEeCTBEHHBIM UHTepecaMm. M3ydeHne OCHOB
KOMOMHATOPUKH pPa3BUBACT HABBIKM OpraHu3alud Tepedopa U TOoJCYeTa YHuCIia
BAPUAHTOB, B TOM YHMCJIE B MPUKIAIHBIX 337a4ax. 3HAKOMCTBO C OCHOBaMHU TEOPHH
rpadoB co3zmaeT MaTeMaTHUeCKUd (pyHIAMEHT A (OPMUPOBAHUS KOMIIETEHIIUIN B
obOnactu MHGOpPMATHUKKU U IU(PPOBBIX TeXHONOTWH. lIpu HM3ydyeHUH CTATUCTUKHU U
BEPOSATHOCTH OOOTAIIAI0TCS MPEICTABICHNUS 00YUYaIOIUXCsl O COBPEMEHHOW KapTUHE
MHUpPa U METOJIaX €ro UCCIeI0BaHus, POPMUPYETCS] HIOHUMAHUE POJIM CTATUCTUKHU KaK
UCTOYHMKA COLMAJbHO 3HAYUMOM HH(QOpMALMM W 3aKJIAJbIBAIOTCS OCHOBBI
BEPOSITHOCTHOT'O MBIIIIJICHUS.

B cooTBeTcTBUM ¢ TaHHBIMHU LIEJIIMU B CTPYKTYpE IPOrpaMMbl y4eOHOIO Kypca
«BeposTHOCT M CTATUCTHKA» OCHOBHOTO 00Iero oOpa3oBaHMs BbIACICHBI
CIIeyIOIUE COJAepKaTeabHO-MeToauueckue JuHuu: «lIpeacraBieHue JaHHBIX H
onucaTellbHasl CTaTUCTUKa», «BeposTHOCTEY, «DIEeMEHTbl KOMOWHATOPHUKNY,
«BBenenue B Teoputo rpadony.

Conepxxanne nmuaun «lIpencraBieHrne NaHHBIX W ONUCATEIbHAS CTATHCTHKA»
CIIY>KUT OCHOBOM Jisl (JOPMUPOBAHUSI HABBIKOB Pa0bOTHI ¢ MH(OpMAIIMEl: OT YTECHUS
Y HUHTEpHpeTanuu uHGOpMaly, IpeICcTaBICHHON B TabMuLax, Ha JuarpaMMmax U
rpagukax, A0 cOopa, MNpPEACTaBICHUS M aHaIW3a JaHHBIX C MCIOJb30BAHUEM
CTaTHUCTUYECKUX XapaKTEPUCTUK CpPEeIHUX U pacceuBaHus. Pabotast ¢ naHHBIMH,
oOyyaroluecsi ydarcs CUYUTBIBATbH M HWHTEPIPETUPOBATh JIaHHBIE, BBIIBUTATb,
apryMEHTUPOBaTh M KPUTHUKOBAThb HPOCTEHIIME THUIIOTE3bl, Pa3MbILULITh HaJ
(pakTOopaMu, BBI3BIBAIOIIUMHU H3MEHUMBOCTb, U OLCHMBaTb HUX BIUSHUE Ha
paccMaTpUBaEMbIE BEIMYHUHBI U IIPOLECCHI.

NHTYUTUBHOE TNPEACTABICHUE O CIYYalHOM W3MEHUYMBOCTH, WCCIEIOBAHUE
3aKOHOMEPHOCTEW U TEHJICHIMH CTAHOBUTCS MOTUBUPYIOIIEH OCHOBOM JJIS1 U3y4YECHUS
TEOpUU BEpOSITHOCTEH. boibllloe 3HaueHHEe UMEIOT NPAKTUYECKHE 3a7aHus, B
YaCTHOCTH ONBITHI C KJIACCUYECKUMHU BEPOSITHOCTHBIMUA MOJACIISIMH.

[lonsiTue BEpPOSTHOCTH BBOAMTCS KaK Mepa MpaBIONOJ00Ms CIy4ailHOTro
coObitusi. Ilpun wu3ydyeHun y4yeOHOro Kypca oOydyarolmuecs 3HAKOMATCS C
OPOCTEUIIMMU METOAMH BBIYMCIICHUS! BEPOSITHOCTEN B CIyYalHBIX dKCIEPUMEHTaX
C PaBHOBO3MO>KHBIMU JJIEMEHTAPHBIMU HUCXOJAMH, BEPOSITHOCTHBIMU 3aKOHAMH,
MO3BOJIAIOIIMMU CTaBUTh U pelIaTh 0ojiee clokHble 3a1aui. B yueOHbI Kypc BXOASAT
HayalbHbIE MPEIACTABICHUS O CIyYalHbIX BEJIMYMHAX M WX  YHUCIOBBIX
XapaKTEPUCTHKAX.

B pamkax yueOHOro Kypca OCYIIECTBJISIETCS 3HAKOMCTBO OOYYarOIIMXCS C
MHOXECTBAMHU W OCHOBHBIMM OIE€palMsIMH HaJl MHOXECTBAMH, PACCMATPUBAOTCS
IIpUMEPBl NMPUMEHEHHs I PELIECHUs 3a7ad, a TaKKe MCIOJIb30BAHMS B JIPYTUX
MaTeEMaTHUYECKUX Kypcax U yueOHBIX MpeAMETax.



B 7-9-x knaccax usydaercss yueOHbI Kypc «BeposiTHOCTb M CTaTHCTHKA», B
KOTOPBIM BXOJAT pasnenbl: «lIpencraBieHne JaHHBIX U ONKCATENbHAS CTATUCTUKAY,
«BeposgaTHoCThY», «DIIeMEeHThl KOMOMHATOPUKIY, «BBeenre B Teoputo rpadoBy.

Ha wusyuenue yuyebHoro xypca «BeposiTHOCTh U cTaTucTuka» oTBOAMTCS 102
gaca: B 7-M kiacce — 34 gaca (1 gac B Henento), B 8-M kiacce — 34 ygaca (1 gac B
HeJeno), B 9-M kiacce — 34 gaca (1 yac B Hefeio).

Jlns peanuzaiu  NPOrpaMMbl  UCIOJIB3YIOTCS YYEOHUKH, JOIMYIIEHHBIE K
WCTIOJB30BAaHUIO TIPU peau3allid HMMEIOIIUX TOCYJIAPCTBEHHYIO aKKpPEAUTAIUIO
o0pa3oBaTeNbHBIX MPOTrpaMM HAYaJIBHOTO OOIIEer0, OCHOBHOTO OOIIET0, CPEIHEro
oOmero o0pa3oBaHUs OPTaHU3AIUSIMH, OCYIICCTBISIIONTUMU 00pa30BATEIBHYIO
NEeATENbHOCTD, MpuKa3zoM Munnpocsemenns ot 21.09.2022 Ne 858:

« Matemaruka. BepoatHocTh u craTuctuka: 7—-9-e kiacchl: 0a30BbIil ypOBEHb:
y4eOHuK: B 2 yacTsax, 7—9 kiaccel/ Beiconkuii U.P., Smenko U.B.; mox pen. Senko
N.B., Akumonepnoe o6miectBo «M3narensctBo "lIpocBenienue»;

o <..>.

DneKTpoHHBIE 00pa30BaTEIIbHBIE PECYPCHI, JOMYIIEHHBIE K UCTIOIb30BAHUIO TIPH
peanu3ald UMEIOIIUX TOCYJApCTBEHHYI0 aKKpEIUTallUi0 00pa3oBaTEIbHBIX
IporpaMM Ha4yajabHOTO OOIIEro, OCHOBHOTO OOIIEeTo, cpeaHero odiero oopa3oBaHus
npukazoM MunnpocsemeHust ot 02.08.2022 Ne 653:

e BepostHocts w  cratuctuka, 7 kmace, PI'AOY IO «Axanemus
Munnpocsemenust Poccuny;

e BepostHocts u  cratuctuka, 8 kimacc, PI'AOY IO  «Akagemus
Musnnpocsemenust Poccuny;

e BepostHocts u  cratuctuka, 7 knace, PI'AOY IO «Axanemus
Munnpocsemenust Poccuny;

o <...>.

Conep:kanue y4eOHOro npeamera

7-i Ky1ace

[IpencraBieHre AaHHBIX B BUAE TaOMUL, Auarpamm, rpadukoB. 3aroyiHEHUE
Ta0JINII, YTEHUE U TIOCTPOCHHUE TUarpamMM (CTOJOMKOBBIX (CTOIOUATHIX) U KPYTOBBIX).
UYrenue rpadukoB peajbHbIX MpolieccoB. V3Bieuenrne nHpopMaluu U3 auarpaMMm U
TaOJIUI, UCTIONB30BAHUE U MHTEPIPETALUS JAHHBIX.

OnucarenpHasi CTAaTUCTUKA: cpelnHee apudMeThdyeckoe, MeAHaHa, pa3Max,
HauOoJblllee W HAaWMEHbIIEe 3HaueHUsT Habopa YHCIOBBIX JdaHHBIX. [Ipumepsl
CIIy4YaliHOM U3MEHYUBOCTH.

CrnyyaliHbI SKCHEpUMEHT (OMbIT) W clydailHoe coObiTHE. BeposTHOCTh U
yacToTa. PoJjib ManioBEpOSTHBIX U MPAKTUYECKU JTOCTOBEPHBIX COOBITUN B MPUPOJIE U
B oO1IecTBe. MOHETa M UrpasibHasi KOCTh B TEOPUU BEPOSITHOCTEH.

I'pad, Bepmmna, pedbpo. CreneHb BepuinMHbL. Yucio pedep U cymMmapHas
creneHb BepmuH. [IpencraBnenune o cszHoctu rpada. Llenum u mukisl. I[lytu B
rpacdax. O6xon rpada (inepoB myTh). [Ipeacrabienne o0 opueHTUPOBAHHOM I'pade.
Pemenue 3amau ¢ moMorisio rpados.

8-i1 kJ1acce
[IpencraBneHne NaHHBIX B BUAE TaOIUI, TUarpamm, rpaduKoB.



MHo)kecTBO, 3JEMEHT MHOXECTBa, MOAMHOXecTBo. Omnepanuu  Hax
MHOKECTBaMU: 0OBEIUHEHME, NIepeceueHue, nonoaHenre. CBoiCTBa onepanuil Hax
MHO’KECTBaMU: [IEPEMECTUTEIIBHOE, COUETATENIbHOE, pacnpeeNuTeNnbHoe,
BKJItoueHus. Mcrnosnb3oBaHue TpaUyeckoro IMpeiCTaBICHUs MHOXECTB JJIs
OINHCaHUs PEATIbHBIX MPOIIECCOB U SBJICHUM, TP PEIICHNUN 3a/1au.

W3mepenue pacceuBaHusi AaHHBIX. JlUcriepcusi M CTaHJAPTHOE OTKJIOHEHUE
YUCJIOBBIX HA0OPOB. /lnarpamMma paccenBaHusl.

DneMeHTapHbIe  COOBITHS ~ cllydailHOro  ombita.  CioydyaiiHble  COOBITHS.
BepositHocT coObIThii. ONBITH ¢ paBHOBO3MOXKHBIMH 3JIEMEHTAPHBIMU COOBITUSIMHU.
Cryuaiinbiii BBIOOp. CBS3b MEXKIY MAJIOBEPOSITHBIMH U MTPAKTUYECKU JTOCTOBEPHBIMU
COOBITUSAMH B TIPUPOJIE, OOIIECTBE U HAYKeE.

HepeBo. CBOICTBa €pEBbEB: €AMHCTBEHHOCTh IYTH, CYIIECTBOBAHUE BUCSYEH
BEPUIMHBI, CBA3b MEXIY YMCIOM BEPIIMH U 4uciIoM pedep. [IpaBuio ymMHOXEHUS.
Pemenue 3anay ¢ momotsio rpagos.

[IpotuBononoxkuele  coObiTud. Juarpamma Oiinepa. OObeAMHEHHE U
nepeceyenne  coObiTuil. HecoBmectHpie — coObiTus.  dopmyrna  clioKeHUs
BEPOSITHOCTEH. YCJIOBHas BepoATHOCTh. IlpaBuno ymHOxeHus. HesaBucumsie
cobwiTusa. IlpencraBieHue skcnepuMeHTa B BUAE JepeBa. PemieHue 3agau Ha
HaXOXKJCHUE BEPOSATHOCTENM C IIOMOINBIO JIEPEBA CIIy4ailHOTO 3KCIEPHMEHTA,
auarpamm Ounepa.

9-ii k1ace

Cunyc, kocuHyc, TaHrenc yraoB ot 0° mo 180°.  OcHoBHOE
TPUTOHOMETPHUUECKOE TOKAECTBO. DOPMYIIBI IPUBENCHUS.

Pemenne tpeyronpHukoB. Teopema KOCMHYCOB M TeOpema CHHYCOB. Pemienue
MMPAKTUYECKUX 3a/1a4 C UCTOJIb30BAHUEM TEOPEMBI KOCHHYCOB M TEOPEMBI CHHYCOB.

[IpeobpazoBanue nomodus. [logodrie COOTBETCTBEHHBIX AJIEMEHTOB.

Teopema 0 mpoU3BENEHUN OTPE3KOB XOPA, TEOPEMBI O ITPOU3BEACHUU OTPE3KOB
CEKYILHUX, TeOpeMa O KBaJpaTe KacaTeIbHOM.

Bekrop, ngnmHa  (MOIyNb)  BEKTOpa,  COHAIpaBJICHHBIE  BEKTOPHI,
IIPOTUBOIIOJIOKHO HAIIPABJICHHBIE BEKTOPBI, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO
BEKTOPOB, OIlepallMM  HaJ  BekTopamu. PasnokeHue BekTopa 1O  JIBYM
HEKOJUIMHEapHbIM BekTopaMm. KoopauHaTel BekTopa. CKalsIpHOE ITPOU3BEACHUE
BEKTOPOB, IPUMEHEHUE ISl HAXOKICHUS UIMH U YIJIOB.

JIlekapTOBbl KOOPAMHATHI HA IUIOCKOCTH. Y PAaBHEHUS NPAMON U OKPYKHOCTHU B
KOOpAMHATaX, MEPECEUCHUE OKPYKHOCTEW M NpsAMBIX. METOn KOOpAMHAT M €ro
IPUMEHEHHUE.

[IpaBunbHBIE MHOTOYTOJIBHUKMU. JUIMHA OKpYKHOCTU. ' pangycHas u paauaHHas
Mepa yrIjia, BBIYHCIEHUE JUIMH JOyr OKpyKHOcTeW. Ilmomans xpyra, cekropa,
CErMEHTa.

JIBUKEHUsT TUIOCKOCTH M BHYTPEHHHE CUMMETpUU QUryp (3JIeMEeHTapHbIe
npeacrasiienus). [lapamensublii nepenoc. [ToBopor.



IlnannpyemMble pe3y/ibTaThl 0CBOCHUSI POrPAMMbI

JIn4HOCTHBIE pe3yJIbTaThl

JInyHOCTHBIE  Ppe3yJabTaTbl OCBOCHMsSI IpOrpaMMbl  y4eOHOTO  Kypca
«BeposTHOCTD U CTATUCTUKA» XapaKTEPU3YIOTCA:

1) naTrpuoTHyYecKoe BOCIUTAHME:

IPOSIBJICHUEM MHTEpeca K MPOLUIOMY M HACTOSILIEMY POCCUICKON MaTEMaTHKH,
[ICHHOCTHBIM OTHOLIEHUWEM K JOCTH)KEHHUSM PpPOCCHUMCKMX MAaT€MaTUKOB U
POCCHUICKON MAaTeMaTU4eCKOW IIKOJbl, K HCIOJIb30BAHUIO AITHX JOCTH)KEHUH B
IpYrUX HayKax U NPUKIAIHBIX cepax;

2) rpaskaaHCcKoe M JyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBINIOJHEHUIO OOSI3aHHOCTEN TIpakJaHWHA U pealun3aluu €ro
MpaB, MPEACTABICHUEM O MATEMATHUYECKUX OCHOBAX ()YHKIIMOHUPOBAHUS Pa3IUUYHbIX
CTPYKTYp, SBJIEHUH, MpOLENyp TpaxIaHCKOro oOIecTBa (HAampuMmep, BBIOOPHI,
OMpOCHI), TOTOBHOCTBIO K OOCYXIECHHIO 3THYECKUX MPOOJIEM, CBSI3aHHBIX C
MPAaKTUYECKUM TPUMEHEHUEM JOCTH)KCHMH HayKd, OCO3HAaHHUEM BaKHOCTH
MOPAJILHO-3THYECKHUX ITPUHIUIIOB B ACSITEIBHOCTH YUYEHOIO;

3) Tpy10BO€ BOCIIUTAHME:

YCTAHOBKOM HA AaKTUBHOE Yy4YacTHE€ B PEIICHHM MPAKTUYECKUX 3a]ad
MAaTEMaTUYECKOM HAIPaBICHHOCTH, OCO3HAHMEM BAKHOCTH MAaTE€MaTHYECKOIO
oOpa3oBaHMsI Ha NPOTSHKEHUHM BCEM JKM3HM M YCHEIIHON NpodecCHOHANbHOU
JESTENIbHOCTY W PAa3BUTHEM HEOOXOJWMBIX YMEHMH, OCO3HAaHHBIM BBIOOPOM U
MOCTPOEHUEM MHAMBUAYAJIbHON TPAGKTOPUM OOpa30BaHUS M KU3HEHHBIX IJIAHOB C
Y4ETOM JIMYHBIX HHTEPECOB U OOLIECTBEHHBIX MOTPEOHOCTEN;

4) 3cTeTHYECKOEe BOCIIMTAHUE:

CIOCOOHOCTBIO K  3MOLMOHAJIBHOMY M  ACTETHYECKOMY  BOCIPHUSATHUIO
MaTeMaTUYeCKUX OOBEKTOB, 3a/Jay, PEIIECHUW, PACCYXKACHUH, YMEHUIO BHUACTbH
MaTeMaTU4YeCKHe 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEeHHOCTH HAYYHOI'0 MO3HAHMS:

OpUEHTaluel B JEATEIbHOCTM HAa COBPEMEHHYIO CHUCTEMY Hay4YHBIX
NpPEICTaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS YEJOBEKa, MPUPOABI U
oOuiecTBa, MOHMMAaHMEM MAaTeMaTUYEeCKOW HayKh Kak cdepbl 4YeloBeYecKon
NEeSATENbHOCTH, 3TAllOB €€ Pa3BUTUS W 3HAYMMOCTH ISl Pa3BUTHUS LMBHIM3ALNM,
OBJIAJICHUEM SI3bIKOM MAaTE€MATHKHM M MAaT€MAaTHYECKOW KyJIbTYpPOU KakK CpEACTBOM
MO3HAHHWS MHpA, OBJIAJACHHEM MPOCTEHIIMMHU HABbIKAMH HCCIEI0BATEIbCKOM
NEeSTENbHOCTH;

6) ¢usuyeckoe BocnuUTaHME, (POPMHMPOBAHHE KYJbTYPbl 310POBbS H
IMOIMOHAIBHOIO 0J1ArONOJYyYHs:

TFOTOBHOCTBIO TPUMEHSATH MaTeMaTHYECKUE 3HAHUS B MHTEPEcax CBOETO
3I0pOBbsl,  BEIEHHUA  3JI0pOBOrO  o0Opa3a  >KM3HM  (310pOBOE  IUTAaHUE,
cOQIaHCUPOBAHHBIM  pPEXKUM  3aHATUH M OTAbIXa, peryisipHas (Qusnmyeckas
aKTUBHOCTb), C(OOPMUPOBAHHOCTHIO HABBIKA PEQIIEKCUHU, TPU3HAHUEM CBOETO INpaBa
Ha OLIMOKY M TaKOTO K€ MpaBa JPyroro 4eJoBeKa;

7) 3K0JIOrH4ecKoe BOCIIMTAHUE !

OpUEHTalMEl Ha NPUMEHEHHE MAaTEMaTUYECKUX 3HAHWM NI pelIeHUs 3a/1ad B
00J1aCTH COXPAHHOCTH OKPY>KaroLIEN Cpeibl, INITAHUPOBAHUS IMIOCTYIIKOB U OLEHKH MX



BO3MOXHBIX TMOCHEACTBUN JJIsl OKpYyKarouled cpefbl, OCO3HAHHEM TIJI00AIBHOIO
XapakTepa SKOJOTUYECKUX MPOOIEM U IMyTeH UX pelIeHus;

8) apmanTanusi K HM3MEHAKIIMMCH YCJIOBUSIM COLNHMAJIBHON M NPHPOJTHOM
cpeabl:

TOTOBHOCTBIO K JECHCTBUSIM B YCIOBHUSX HEONPEAECICHHOCTH, IOBBIIIEHUIO
YPOBHSI CBOEW KOMIIETEHTHOCTH YE€pe3 MPAKTUYECKYIO NESITEIbHOCTh, B TOM YHUCIIE
YMEHHE YUUTHCS Y IPYTUX JIOACH, MPUOOPETaTh B COBMECTHOM J1€ATEILHOCTH HOBBIE
3HAHUS, HABBIKA U KOMIIETEHIIUH U3 OMBITA IPYTUX;

HEOOXOOUMOCThIO B (OPMUPOBAHMM HOBBIX 3HAaHWH, B TOM 4HCIE
(GopMynupOBaTh HJIEH, OHATUSA, TUTIOTE3bl 00 O0BEKTaX M SIBJICHUSIX, B TOM YHCIIC
paHee  HEU3BECTHBIX, OCO3HaBaTh JCGUIUTHl  COOCTBEHHBIX 3HAHHM U
KOMIIETEHTHOCTEH, MNIAHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO OCO3HABATh CTPECCOBYIO CUTYAIIMIO, BOCOPUHUMATh CTPECCOBYIO
CUTYyallMI0 KaK BBI30B, TPEOYIOIIMA KOHTPMEP, KOPPEKTUPOBATH NPUHUMAEMbIC
pemieHuss U JAeUcTBUS, (POpMyIUpOBaTH U OIICHUBAaTh PUCKH U TOCJECACTBUS,
(bopMHUPOBATH OTIBIT.

MetanpeaMeTHbIe pe3y/ibTAThI

Ilo3HaBaTeJbHBIC YHUBEPCATbHBIC YUeOHbIC 1eiiCTBUSA

ba3oBble jornyeckue 1eicTBUA:

¢ BBISIBIITH M XapaKTEPU30BaTh CYLIECTBEHHBIE IPU3HAKKM MATEMaTHYECKUX
00BEKTOB, MOHATUH, OTHOIIEHU MEXKIY MOHATUAMH, (DOPMYIUPOBATH ONPENEICHUS
MOHSTUHM, YCTaHABIMBATh CYUIECTBEHHbBIN MPU3HAK KJIACCU(PUKALIMKM, OCHOBAHUS IJIS
000011IeHHS U CPAaBHEHHUSI, KDUTEPUHU TPOBOJMMOTO aHAIHU3a;

¢ BOCIIpUHUMATh,  (GQOPMYJIMpPOBATH U  NpeoOpa3oBbIBATh  CYKJCHUSA:
YTBEPAMUTENIbHBIE U OTPULIATENbHbIC, EAMHUYHbBIC, YACTHBIE U OOIINE, YCIOBHbIE;

¢ BBISIBJIATh MaTEMaTUUYECKUE 3aKOHOMEPHOCTH, B3AMMOCBSI3U U MPOTUBOPEYUS B
(dakTax, JaHHBIX, HAONIOACHUSX M YTBEPKICHUSAX, Npeajararb KpPUTEPUH IS
BBISIBJICHHS 3aKOHOMEPHOCTENU U IPOTUBOPEY U,

o ICNIATh BBIBOJABI C HCIIOJIB30BAHUEM 3aKOHOB JIOTMKH, JEOYKTUBHBIX H
MHAYKTUBHBIX YMO3aK/IFOUEHHI, YMO3aKIIFOUEHHI 110 aHAJIOTUH;

 pa30upaTh J10KA3aTEIbCTBA MATEMAaTUUYECKUX YTBEPXKACHUU (MpsIMbIE U OT
IIPOTUBHOTO),  MPOBOAMTH  CAMOCTOSTEIBHO  HECJOXKHBIE  JIOKa3aTesIbCTBa
MaTeMaTHYeCKUX (PaKTOB, BBICTPAWBATh APTyMEHTAlLMIO, MPUBOAUTH IMPUMEPHI U
KOHTPHPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHHUS;

¢ BHIOMpPATh CHOCOO pelleHrus Yy4yeOHOW 3ajaud (CpaBHUBATH HECKOJIBKO
BapUAHTOB PEIECHMs], BEIOUpATh Haubosiee MOAXOIAIUN ¢ YUYETOM CaMOCTOSATEIBHO
BBIJICJICHHBIX KPUTEPHUEB).

Ba3oBble ucciaenoBareabcKkue 1eHCTBUA:

¢ UCIIOJI30BaTh BOMPOCHI KAK MCCIEAOBATEIbCKUA HMHCTPYMEHT MO3HAHUS,
dbopMynrpoBaTh BOIIPOCHI, bukcupyroume IIPOTUBOPEYHE, npooiemy,
CaMOCTOSITENIbHO yCTaHaBIMBAaTh MCKOMOE U JaHHOe, (OPMHUPOBATH THUIOTE3Y,
apryMEHTUPOBATh CBOKO MO3ULUIO, MHEHUE;

¢ IPOBOJIUTH IO CaMOCTOSITEIBHO  COCTaBJIEHHOMY IUIAHY  HECJOXKHBIN
HKCIIEPUMEHT, HEOOJIbIIIOE HCCIIEOBAaHHE II0 YCTAHOBIEHHIO OCOOEHHOCTEH
MaTeMaTUYeCKOro 00bEKTa, 3aBUCUMOCTEN 00BEKTOB MEXKTY COOOI;



¢ CAMOCTOSITENIbHO (OPMYIUPOBATH OOOOIIEHUS M BBIBOJBI IO pe3yJibTaTaM
OPOBEICHHOTO  HAOJIOJEHUS,  UCCJIENOBAaHUS,  OLEHUBATh  JIOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJbTAaTOB, BEIBOJIOB U 0000IIECHHIA;

o IPOTHO3MPOBATh BO3MOKHOE pPa3BUTHE IIpollecca, a TakXKe BbIABUTAThH
MPETNOI0XKEHHUS O €r0 Pa3BUTHUU B HOBBIX YCIIOBHUSX.

Pabora ¢ undpopmanmeii:

¢ BBISIBJISITH  HEJOCTATOYHOCTh M M30BITOYHOCTh HH(OpPMAIMM, aHHBIX,
HEOOXOUMBIX JJISl pEeLICHUS 3a0a4u;

¢ BEIOWpaTh, AHATU3UPOBATH, CUCTEMATH3UPOBATH U  HHTEPIPETHPOBATH
MH(GOPMALIMIO Pa3INYHbIX BUIOB U (HOPM MpeICTaBICHHS;

¢ BBIOUpaTh (QopMy TMpeAcTaBiIeHUS HHPOpPMAIMKM U  WUIIOCTPUPOBATH
pelaeMble 3a/1a4d CXeMaMu, TuarpaMMaMu, HHON TpaduKoil 1 UX KOMOWHAIUSIMU;

o OIICHUBATh HAACKHOCTh HWHPOPMAIUU MO KPUTEPUAM, TMPEIOKEHHBIM
YUUTENEM WIH CPOPMYIUPOBAHHBIM CAMOCTOSTENBHO.

KoMMmyHuKaTHBHBIC yHUBepcalbHbIe yYeOHbIE 1eCTBHA:

¢ BOCIIPUHUMATh U (OPMYJIUPOBATH CYKICHHUSI B COOTBETCTBUU C YCIOBUSIMHU U
HesssMU OOLIEHMSI, ICHO, TOYHO, TPAMOTHO BBIPA)KaTh CBOIO TOUKY 3PEHHS B YCTHBIX
U TUCBMEHHBIX TEKCTaX, [JaBaThb IMOSICHEHHs 1O XOJAy PpELIEeHUs 3aJauH,
KOMMEHTHPOBATh MOJTYYEHHbIN pe3ybTar;

¢ B X0/I¢ OOCYXJEHHS 3a7aBaTh BOMPOCHI MO CYIIECTBY OOCYXIaeMOU TEMBI,
po0JIeMBbl, perraeMoi 3a/1a4uu, BRICKa3bIBaTh MJI€H, HAIICJICHHbBIE Ha TIOUCK PEelIeHus,
COTIOCTABJIATh CBOM CYXICHHS C CYXICHUSAMH JPYTHX YYaCTHHKOB JHAJOTa,
oOHapyXHBaTh pa3IWyhe © CXOJCTBO TO3WIMHA, B KOPPEKTHOH (dopme
(dbopMyITHUpOBaTh Pa3HOTIACHS, CBOM BO3PAKCHHUS;

o IPEJICTABIISITh PE3YJAbTATHl PEIICHUs 3a7adud, SKCIIEPUMEHTa, HCCIEIOBaHUs,
MPOEKTa, CaMOCTOSTENFHO BBIOMpPATh (OpMAT BBICTYIUIGHHS C YYETOM 3ajad
NpPE3eHTALNN U 0COOEHHOCTEN ayIuTOPUH;

¢ IOHUMATh M HCIIOJIb30BAaTh NPEUMYILIECTBA KOMAaHAHON M WHAMBHUIYaJbHOM
paboThI IPU PEIICHUH YYCOHBIX MATEMAaTUUYECKUX 3a]1aY;

e IPUHUMATh 1I€JIb COBMECTHOM JEATENIbHOCTH, IUIAHUPOBATh OPraHU3ALUI0
COBMECTHOUM paboThl, pachpenessiTh BHUIbI padOT, IOTOBApUBATHCS, OOCYKIATh
IIPOIIeCC U pe3ynbTaT paboThl, 0000IIaTh MHEHHS HECKOJIBKHUX JIFOICH;

¢ YY4aCTBOBaTh B IPyNMHOBBIX (opMax paboThl (00CYykAeHUS, OOMEH MHEHHUSIMH,
MO3TOBBIC HITYPMBI U JIp.), BBITIOTHATH CBOIO YacCTh pabOThl M KOOPAMHUPOBATH CBOU
ACUCTBUS C APYTMMU YI€HAMU KOMAaH[IbI, OIICHWBATh KAauyeCTBO CBOETO BKJAJa B

oommit MPOAYKT 110 KPUTEPUSIM, chOpMYJIMPOBAaHHBIM  YYaCTHUKAMHU
B3aUMOJEUCTBHUSL.

PeryasiTuBHBIE YHHBEPCAJIbHbIE YUeOHbIE NeiiCTBUS

Camoopranusanus:

¢ CAMOCTOSITEJIbHO COCTAaBJISITh IUIAH, AJTOPUTM pEIIeHUs 3amadyul (WId ero
4acTh), BRIOUPATH CIIOCOO PEIICHUS ¢ YIETOM MUMEIOIINXCSI PECYPCOB M COOCTBEHHBIX
BO3MOXHOCTEH, apryMEHTUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHUIN C YIETOM
HOBOM HH(OpMaIUH.

CaMOKOHTPOJIb, SMOIUOHAJIbHbBIN HHTEJIEKT:

e BJIQJIETh CIIOCOOAMHU CaMOMPOBEPKH, CAMOKOHTPOJS IMpoLecca U pe3ysbrara
pelIeHUsT MaTeMaTHIeCKON 3a1a4u;



o IPEABUACTh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IIPHU PEUICHUU 3aJayH,
BHOCHUTBH KOPPEKTUBBI B ICSITEIBHOCTh HA OCHOBE HOBBIX 00OCTOSTENHCTB, HAWIEHHBIX
OIUOOK, BBISIBJICHHBIX TPYIHOCTEH;

¢ OIICHUBATh COOTBETCTBUE pE3yJibTaTa JEATEIbHOCTH MOCTABICHHON WEIH U
YCIIOBUSAM, OOBSCHSATh MPUYUHBI JOCTHKEHUS WM HEJIOCTUKEHUS eI, HaXOIUTh
OIIUOKY, TaBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

IIpexMeTHbBIE pPe3yJbTATHI

/-1 KJ1acc

K xonmy oOydeHuss B 7-M KJjacce OOYYAIONIMICS TOJYYUT CIETYIONTHE
MPEIMETHBIC PE3YIbTATHI:

Yutate wuH(OpMaIuio, NpeACTaBICHHYI0O B Ta0nuWiax, Ha JgUarpaMMax,
MPEACTaBIATh JIAHHBIE B BHUJE TaOJMUI, CTPOUTH JUArpaMMbl (CTOJOUKOBBIE
(cTosiOuyaThie) U KPYroBbI€) IO MACCHBaM 3HAUYCHUI.

OnuceiBaTh W HUHTEPOPETHUPOBATH  peajbHbIE  YHUCJIOBBIE  JAHHEIE,
Ipe/icTaBlICHHbIE B TA0JIMIIaX, HA IUarpaMmax, rpaukax.

Hcnonp30BaTh Uil ONHMCAHUSA JAHHBIX CTAaTUCTUYECKUE XapPAKTEPUCTUKHU:
cpennee apupMeTuyecKoe, MearnaHa, HauOoJbIllee 1 HaMMEHbIIIee 3HAUCHHU s, pa3Max.

NmMeTs mipencraBiieHHE O CIy4yalHOM WM3MEHYMBOCTM Ha MpHUMEpax IIEH,
(Gu3HUEeCKUX BETUYHMH, AHTPOIIOMETPUYECKUX JaHHBIX, UMETh MPEJICTABICHUE O
CTaTUCTUYECKON YCTOMYNUBOCTH.

8-if ki1ace

K koniy oOydeHuss B 8-m KJiacce OOyYarolIMIiCS TOJYYHUT CIEAYIOIINE
MpeIMETHBIC PE3YIbTATHI:

N3Bnekate u mnpeoOpa3oBbiBaTh HUHGPOPMAIMIO, TPEACTABICHHYIO B BUJIE
Ta0auI, auarpamMm, rpaukoB, TMPeACTaBIsATh JaHHBIE B BUJIE TaOJMI], JUATPAMM,
rpauKoB.

OnuceiBaTh J@HHBIC C TIOMOIIBIO CTAaTUCTUYECKUX TOKa3aTejeh: CpeIHHX
3HAUYCHUN U MEp pacceuBaHus (pa3mMax, TUCTIEPCHS U CTaHIapTHOE OTKJIOHEHUE).

Haxonuth 4acTOTH YMCIIOBBIX 3HAYEHUM U YaCTOTHI COOBITHI, B TOM YHCIIE TIO
pe3yabTaTaM U3MEPEHUN U HAOIIOICHUM.

Haxonuth BEpOSTHOCTH CIIy4alHBIX COOBITUH B OIBITaX, 3HAs BEPOSTHOCTH
AJIEMEHTApHBIX COOBITHH, B TOM 4YHCJIE€ B ONBITaX C PaBHOBO3MOXHBIMH
AJIEMEHTaPHBIMU COOBITUSIMU.

Ucnonb3oBath rpaduyeckue MOJACIH: JI€PEeBO CIy4YalHOTO HSKCIEPUMEHTA,
ayarpamMMbl Ditsiepa, YMcIoBas psmasi.

OnepupoBaTh MOHSATUSIMHU: MHOYXECTBO, MOJMHOXECTBO, BBITIOJIHSTEH OINEpalUU
HaJT MHOXXECTBaMH: OOBEAMHEHUE, TepeceueHue, OMOJHEHUE, TMEePEeUUuCIiTh
AJIEMEHTHI MHOXECTB, IPUMEHSTh CBOMCTBa MHOXKECTB.

Ucnonb3oBath rpaduueckoe NpeacTaBiICHUEe MHOXKECTB U CBA3EH MEXIy HUMHU
JUIS OTTMCAHUSI TIPOLIECCOB W SIBJICHUM, B TOM YKCJIC MPU PEIICHUM 3aJiad U3 JPYTUx
y4eOHBIX MPEIMETOB U KYPCOB.

9-ii knace

K xonmy oOydenuss B 9-M KJjacce OOYYArONIMICS TOJYYHUT CIETYIONTHE
MPEIMETHBIC PE3YIbTATHI:

N3Bnekats u mpeoOpa3oBbIBaTh MHGOPMAIIHIO, TPEACTABICHHYIO B PA3TUYHBIX
HMCTOYHHMKAX B BUJE TAOJHUI, TuarpamMm, rpadukoB, MPEACTABISITH JAHHBIC B BUJC
Ta0IuIl, AUarpamMm, rpaukoB.



Pemarp 3amaum oOpraHu3oBaHHBIM NEpPeOOPOM BAPUAHTOB, a TaKXKe C
UCIIOJIb30BaHUEM KOMOWHATOPHBIX IPAaBUI U METO/IOB.

Hcronbs30BaTh ONMCATENBHBIE XapaKTEPUCTUKH JUISI MAacCHBOB YHCJIOBBIX
JAHHBIX, B TOM YHCJIE CPEIHUE 3HAUYCHUS U MEPBI PACCEUBAHHUSI.

HaxoauTe 4acToThl 3HAUEHUH M YaCTOTHI COOBITHS, B TOM YHCIE MOJIb3YSCh
pe3yJibTaTaMy MPOBEACHHBIX U3MEPEHUI U HAOIIOICHUH.

Haxonuth BEpOSATHOCTH CIIy4allHBIX COOBITHMII B M3YYEHHBIX ONbBITaX, B TOM
YHUCJIE€ B ONBITaX C PABHOBO3MOXXHBIMU 3JIEMEHTAPHBIMU COOBITUSIMU, B CEPHSX
WCTIBITAHUM JI0 TIEPBOIO YCIIEXA, B CEPUAX UCTBITAHUN bepHyIuIn.

Nmerpr mnpencraBiaeHue O CIy4YalHOW BEJIMYMHE W O PaCHpeleiIeHUU
BEPOSATHOCTEM.

NMerp mpeAcTaBieHHE O 3aKOHE OOJIBIIMX YHCEN KaK O IPOSBICHHUU
3aKOHOMEPHOCTH B CIIy4allHOM M3MEHYMBOCTH M O POJM 3aKOHA OOJIBIIMX YHUCE B
IpUPOJIC U OOIIECTBE.



TemaTHueckoe INIAHUPOBAHUE

-1 Kjaace

HaumenoBa |KoaudecTBo yacos
HHEe

Ne A31CH0B I DJIeKTpoHHbIe (LM (ppoBbIE)
n/m P24 Beero Kontposnbn | IIpakTH4ecKue | ggpasoBarebHbIe pecypebl
TeM bie padoThl | paboThI
NporpamMmbl
bubmuorexka ®PI'YC «Mos 1ikomaa»
[IpencraBnen
1 S 7 2 — lesson.academy-
A content.myschool.edu.ru/02.4/07
OmcaTebHa BepositTHOCTB 1 cTaTUCTHKA, 7
2 8 1 kiacc, DI'AOY A0 «Akanemus
s1 CTATUCTHKA
Munnpocgemenus Poccumn»
Cnydaiinas
3 H3MEHYUBOCT 6 1 <.>
b
Bgenenue B
4 TEOPHIO 4 <..>
rpacdoB
BepositHOCT
5 i ‘laCTUOTa 4 1 < >
CIIy4JaitHOTO
COOBITHS
O6o06mieHue,
6 cHCTEMAaTH3a 5 2 <.>
WS 3HAaHUU
OBIIEE
KOJIMYECTBO
YACOB I10 34 2 5
ITPOI'PAMME
8-1 KJj1acc
HauMeHOBAHMe KomnyectBo yacos
Ne A31E10B 1 TeM JyekTpoHHbIE (HU(POBBIE)
n/m P24 Beero Kontponersl | [IpakTiieckne | ggpazoBarebHbie pecypebl
IporpamMmmel ¢ paboThI paboTEI
Bbubmmorexa PI'UC «Mos
1 [ToBTOpEHue Kypca 4 mkoja» — lesson.academy-
7-ro Kiacca content.myschool.edu.ru/02.4/
08
OnucarenpHast BeposTHOCTh U cTatucTHKA, 8
2 CTaTUCTHKA. 4 knacc, DI'”AOY 110
PacceuBanune «AxaneMus




JTaHHBIX Munnpocsenienust Poccun»
3 MHoxecTBa 4 <.>
BepositHoCTh
4 CITy4aitHOTO 6 1 <.>
COOBITHS
5 BBenenue B Teopuio 4 <. >
rpa¢oB
6 Crnyuaiinble 8 < >
COOBITUS
O0o001eHue,
7 cUCTEMATHU3AIHUA 4 2 <..>
3HAHUH
OBHIEE KOJIMYECTBO
YACOB I10 34 2 1
[TPOT'PAMME
9-i KJ1ace
KoanuecTBOo 4acoB
Ne Haumenonanue DJIeKTpPOHHBIe (M (POBHIE)
n/n Pasicios W TeM K HpaxTuye o0pa3oBaTejibHbIE PeCypPChI
nporpamMmMsbl Bcero OHTPOABH | e
ble padoThI
padoThI
bubnuorexa ®I'UC «Most
[ToBTOpEeHMe Kypca
1 8-ro K1acCA 4 mkoja» — lesson.academy-
content.myschool.edu.ru/02.4/09
BeposiTHOCTB M cTaTUCTHKA, 9
DNeMEeHThI kinace, ®I'AOY JTIO
2 4 1
KOMOMHATOPUKHU «AxaneMrss MUHIPOCBELLIEHUS
Poccuny
3 I'eomerpuueckas 4 < >
BEpPOSITHOCTh
4 UcneiTanus 6 1 < >
bepnymin
5 Cnyuaiinas 6 < >
BeJIMUMHA
6 O06o00mmeHue, 10 1 < >
KOHTPOJIb
OBHIEE KOJIMYECTBO
YACOB I10 34 1 2

I[TPOTPAMME




