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PaGouas nporpamma y4e0HoOro kypca «BeposiTHOCTh M cTATHCTHKA» ISl 7—9-X Kj1accoB

IHosicHUTEABbHAA 3aAIIMCKA

PaGouas mporpamma y4ebHOTO Kypca «BeposiTHOCTh U CTaTHCTUKA» Ha YPOBEHb OCHOBHOTO
obmero oopazoBanus 11t ooydaromuxcs /—9-x knaccoB UOY «Benga» pazpaborana B
COOTBETCTBHH C TPEOOBAHHSIMHU:

o  ®enepanpHoro 3akoHa ot 29.12.2012 Ne 273-®3 «O6 obpazoBanuu B Poccuiickoii
denepanuny;

o mnpuka3za Munnpocsenierus ot 31.05.2021 Ne 287 «O06 yrBepxaeHun
(eneparbHOTO rocyJapCTBEHHOT0 00Pa30BaTEIBHOTO CTaHAAPTAa OCHOBHOT'O
o011ero 00pa3oBaHUAY,

o mnpukaza Munmnpocsemienus ot 18.05.2023 Ne 370 «O6 yTBep:kaeHuu ¢eaepaibHoi
00pa3oBaTeNbHON MPOrPaMMbl OCHOBHOTO 00IIeT0 00pa3oBaHUs,

o mnpukaza Munmnpocsemienus ot 22.03.2021 Ne 115 «O6 yrBepxkaenuu lopsaka
OpraHu3alliH U OCYIIECTBIICHHS 00Pa30BATEIBHON NEATETLHOCTH 110 OCHOBHBIM
00111e00pa30BaTENBHBIM IPOrpaMMaM — 00pa30BaTEILHBIM IIPOrPaMMam
Ha4aJIbHOTO OOIIIETr0, OCHOBHOT'O OOIIETO M CPEHEro 001Iero 00pa3oBaHus»,

e CII2.4.2.4283-26 «CaHuTapHO-3IUIEMHUOJIOTHYECKUE TPEOOBAHUS K OpraHU3AIHIM
BOCIIUTAHMS U O0YYEHUs, OTABIXA U O3JOPOBIICHUS ACTEH M MOJIOJICKI,
YTBEPKJICHHBIX TOCTAHOBJICHHUEM IJIABHOTO caHUuTapHOro Bpaya ot 02.06.2026 Ne
19;

o CanlluH 1.2.3685-21 «I'urnennueckne HOpPMaTHUBBI U TPEOOBaHUS K 00ECTICUCHHIO
Oe3onacHocTH ¥ (HiK) OE3BPETHOCTH IS YeTIOBEeKa (hpaKTOPOB CPEIbl OOMTaHUS,
YTBEPKJIEHHBIX TOCTAHOBJICHHWEM IIIABHOTO caHUTapHOro Bpaya ot 28.01.2021 Ne
2;

e KOHIEMIIMU PAa3BUTHUS MATEMAaTHUECKOTO 00pa30BaHus, YTBEP)KICHHON
pacrniopsbkenueM [IpasurenscrBa ot 24.12.2013 Ne 2506-p;

e KOMIUIEKCHBIM TUTAHOM MEPOTPHUSATHH IO MOBBIIICHUIO Ka4eCTBAa MATEMATHUYECKOTO
U €CTECTBEHHO-HAay4YHOro oopazoBanus Ha nepuoj 1o 2030 roxa.

PaGouas mporpamma opreHTHpOBaHA HA 11€eBbIe TPUOPHUTETHI, CHOPMYIUPOBAHHBIE B
(benepaibHON pabouelt mporpaMme BOCIIUTaHUs U B paboueit mporpamme Bocniutanus YOY
«Bennay.

B coBpemeHHOM 1IM(POBOM MUPE BEPOSTHOCTh U CTATUCTHKA IPHOOPETAIOT BCE OOIBIIYIO
3HAYUMOCTb KaK C TOUKH 3PEHUS MIPAKTUUYECKUX MPUIIOKEHUH, TaK U UX POJIM B 00pa3oBaHUH,
HE00X0IMMOM KaX10My desoBeKy. BospactaeT uucio npodeccuii, mpu oBiIaieHUH
KOTOPBIMH TpeOyeTcst Xxopoasi 6a30Basi MOATOTOBKA B 00J1aCTH BEPOSITHOCTH U CTATUCTHKH,
Takas MOATrOTOBKA BaykHA JUIsl TPOJIOKEHHS] 00pa30BaHus U JUIs YCIICIIHOM
npodeccnoHanbHOM Kapbephl.

Ka)K,Z[BIfI YCJIOBCK MOCTOAHHO MPUHUMACT PCIICHHA Ha OCHOBC UMCIOINUXCA Y HCTO JTaHHBIX.
A JUIA 00O0CHOBAHHOTO MMPUHATHUA PCIICHUA B YCIIOBUAX HEJOCTATKA UIIN H30BITKA
I/IH(I)OpMaI_[I/II/I HCO6XOI(I/IMO B TOM YUCJIC XOpOUIO C(I)OpMI/IpOBaHHOC BEPOATHOCTHOC N
CTaTUCTHYCCKOC MBIIIJICHHUCE.

[JOKYMEHT NMOZAMNWUCAH 3MEKTPOHHOW MOANMUCHIO

4oy "BEHAA", LLErOS1b AJIEKCAHZP OCKAPOBWY, AVUPEKTOP 19.10.26 15:54 (MSK) Ceptudukat 037D036800A6B475B74059849D4414A7B6
[eiictByeT ¢ 14.08.26 no 14.11.27




HMeHHO MO3TOMY OCTPO BCTalla HEOOXOAMMOCTE CHOPMUPOBATH Y 00YUAFOIIIHXCSI
(GYHKIIMOHATBHYIO TPAMOTHOCTh, BKJIFOYAOIIYIO B c€0s B KAYECTBE HEOThEMIIEMOM
COCTaBJISIONICH YMEHUE BOCIPUHUMATH M KPUTHICCKH aHATTU3UPOBATh HH(OPMAILIUIO,
MPEJICTABIICHHYIO B Pa3IMYHBIX OpMax, MOHUMATh BEPOSTHOCTHBIN XapaKTep MHOTUX
pEATbHBIX MPOLIECCOB U 3aBUCHMOCTEH, MPOU3BOAUTH IPOCTEHINNE BEPOSATHOCTHBIE PACUETHI.

3HAKOMCTBO B Y4€OHOM Kypce ¢ OCHOBHBIMH NPUHLIMIIAMH cOOpa, aHATIN3a U MIPEICTABICHHS
JAHHBIX M3 Pa3IMYHBIX chep KU3HU 00IIeCcTBa U roCcy1apcTBa MPUOOIIAET O0YJIArOIUXCS K
00IIeCTBEHHBIM HHTEpecaM. M3yueHre 0CHOB KOMOMHATOPUKY PAa3BUBAET HABBIKU
OpraHu3aIyu rnepedopa u MojcueTa Yucia BAPHAHTOB, B TOM YHCIIC B TIPUKJIAIHBIX 3a/1a4aXx.
3HAKOMCTBO C OCHOBaMH Teopuu rpadoB co3gaeT MaTeMaTHIeCKuii pyHIaMeHT IS
(dbopMHUpPOBaHUS KOMIIETEHIIHIA B 001acTH HH(GOPMATUKH U IIUPPOBBIX TeXHOJIOTHH. [Tpn
W3YYCHHUH CTATUCTHKHU M BEPOSITHOCTH 00OTAIAI0TCS MPEICTABICHIS 00YJarOIIIXCs O
COBPEMEHHOW KapTHHE MHpa U METOJAX €ro UCCIIeA0BaHMs, (GOpMUpPYETCs HOHUMAHHUE POJIU
CTAaTUCTHUKU KAaK UCTOYHHUKA COI[MAJIbBHO 3HAYUMOU HHq)OpMaHHH M 3aKJI1abIBAOTCA OCHOBBI
BEPOSITHOCTHOTO MBIIIJICHHUS.

B cooTBeTcTBHY C TaHHBIMU LIETSIMU B CTPYKTYpE MPOrpaMMbl yueOHOro Kypca
«BeposATHOCTB M CTaTHCTUKA» OCHOBHOI'O OOIIIEro 00pa30BaHMsl BbIIEICHBI CIEIYIOIUE
coJiepKaTesbHO-MeToAnueckue TUHUM: «lIpencTaBienne JaHHBIX U ONMcaTEIbHAs
CTaTUCTHKA», «BeposTHOCTbY, «D1eMeHThl KOMOMHATOPUKNY, «BBeneHue B TeOpuio
rpadoB».

Conepsxanne nuuuu «lIpencraBienne TaHHBIX U OMUCATEIbHAS CTATUCTUKAY CIY>KUT
OCHOBOI1 J171s1 pOPMUPOBAHUS HABBIKOB pa0dOTHI ¢ HH(MOpMaLIUE: OT YTCHUS U
WHTEpIpeTau nHGOpMAIUK, TIPEICTABICHHON B Ta0IMIIaX, HA [UarpaMmmax u rpadukax, 10
cbopa, mpeICTaBICHUS U aHAIN3a IaHHBIX C UCIIOIb30BAHHEM CTATUCTHUECKUX
XapaKTEPUCTUK CPEAHUX U paccenBanus. PaboTast ¢ JaHHBIMH, 00y4aromumecs yqaTcs
CUMTBIBATh U MHTEPIIPETUPOBATH IAHHBIC, BBIIBUTATh, API'YMEHTUPOBATh U KPUTUKOBATh
MPOCTEUINNE TUTIOTE3bI, PA3MBIIUIATH HaJ (aKTOpaMH, BBI3BIBAIOIIUMU U3MEHYUBOCTH, 1
OLICHUBATh MX BJIMSHUE HA paCCMAaTPUBAEMbI€ BEIIMUYUHBI U IPOLIECCHI.

HNHTYynTHBHOE NIPENCTABIIEHNE O CIIy4YalHOM M3MEHUYNBOCTH, UCCIIETOBAHNE
3aKOHOMEPHOCTEN U TEHACHIUN CTAHOBUTCSA MOTUBUPYIOIIEH OCHOBOM MJI U3y4EHHUs TEOPUU
BEpPOATHOCTEN. boJblioe 3HaYueHne UMEIOT NMPAKTUYECKUE 3aJJaHusl, B YACTHOCTH OIIBITHI C
KJIACCUYECKUMH BEPOATHOCTHBIMU MOJEIISIMH.

[ToHsTHE BEpOSITHOCTH BBOJUTCS KaK Mepa MpaBIOMoOA00us ciiydailHOTo coObITus. [1pu
M3y4eHUHN y4eOHOTO Kypca 00yJaroIIHecs: 3HAKOMSITCS C IPOCTEUIITUMU METOIaMH
BBIYHCIICHHS BEPOSTHOCTEH B CIIy4allHBIX SKCIIEPUMEHTAX C PABHOBO3MOKHBIMHU
OJICEMEHTApPHBIMU UCXOJaMU, BEPOATHOCTHBIMHU 3aKOHAMHU, IMO3BOJJIAIOIIUMHA CTABUTh U PCIIATH
0oJee cloXKHBIE 3aa4n. B yueOHBII Kypc BXOAST HadallbHbIE MIPEACTABICHUS O CITYJaHBIX
BCIIMYHMHAX U UX YHUCJIOBBIX XapaKTCPUCTUKAX.

B pamkax yueOHOro Kypca OCyIIecTBISETCS] 3HAKOMCTBO 00YyJarOIIUXCsl C MHOKECTBAMU U
OCHOBHBIMH OTIEPALIMSIMHU HAJ MHOXKECTBAMHU, PACCMATPUBAIOTCS IPUMEPHI TPUMEHEHHUS JISI
perieHus 3a/1a4, a TakKe UCIOJIb30BaHUs B IPYTUX MAaTEMaTHIECKUX Kypcax U yueOHBIX
npeameTax.
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B 7-9-x kmaccax usydaercst yaeOHbIN Kypc «BeposTHOCT U CTATUCTHKA, B KOTOPBIA BXOAST
paznensl. «lIpencraBineHue TaHHBIX U ONUCATENIbHASA CTATUCTHKAY, «BeposTHOCTDY,
«OneMeHThl KOMOMHATOPHUKHY, «BBezieHne B Teopuio rpadoBy.

Ha u3ydenue yuebHoro kypca «BeposTHOCTh u cTatucTukay orBoautcst 102 yaca: B 7-m
kiacce — 34 gaca (1 yac B Hezero), B 8-m kiacce — 34 yaca (1 gac B Hezenio), B 9-M Kiacce —
34 yaca (1 uac B HeaEIIO).

Jliig peanuzanuy IporpaMMbl UCIIONIb3YIOTCA YU€OHUKH, JOMYIEHHBIE K UCIIOJIb30BAHUIO
MIPY peaTh3aliy UMEIOIUX T'OCYAaPCTBEHHYIO aKKPEAUTAIIUI0 00pa30BaTEIbHBIX MMPOTPAMM
HaYyaJbHOTO 00IIEero, OCHOBHOTO OOIIETr0, CpeTHEro 00IIero 00pa3oBaHus OpraHU3alusIMy,
OCYIIECTBISIONUMHI 00pa30BaTEIbHYIO EATEIBHOCTh, MPUKa30M MUHIIPOCBEIICHUS OT

22.06.2026 Ne 436:

e Maremaruka. BepoaTHOCTb U cTaTUCTHKA: /—9-€ Kiacchl: 6a30BbIi YPOBEHD!
yueOHUK; B 2 yacTsx; 1-oe u3nanue / Boicotkuii U.P., Smenko U.B.; mox pe.
Smenko U.B., AkumonepHoe o6mectBo «M3narenbcto "IIpocsemenue’y;

o <,.>,

DJeKTPOHHBIC 00Pa30BATEIBHBIC PECYPCHI, AOMYIIECHHBIC K UCIIOJIb30BAHUIO MIPH PEaTU3aIN
MMEIOIIUX FOCYAaPCTBEHHYIO aKKPEAUTALUIO 00pa30BaTelIbHBIX MPOrPaMM HaYaIbHOTO
00111er0, OCHOBHOTO OOIIETO, CPEHEro 00IIero o0pa3oBaHus MpUKa3oM MHHIIPOCBEIIEHUS

ot 25.08.2026 Ne 591:

Marematrka. BeposiTHOCTB M cTaTHCTHKA. MIHTEpakTUBHBIC 3a0aHus. /—9 KI1acchl
000 «Ckaenry;
BepositHocTh u ctatuctuka, 7 kinacc OO0 «AKnacey,

BepositHocTs 1 ctatuctuka 7 kinacc OOO « CBEPOBPA30OBAHUEY;
o <,.>,

Coaep:xanue yaeOHOro Kypca

/-7 KJIAacCC

[IpencraBneHne TaHHBIX B BUAE TaOJIUII, AUAarpaMM, rpaKoB. 3aroHeHne TabJIHIl, YTCHHUE
U MOCTpOCHUE TrarpamMm (CTOJOMKOBBIX (CTOI0YATHIX) M KPYroBbIX). UTeHue rpadukos
peaNbHBIX MpoIieccoB. M3Bneuenne nHGopmManuu U3 quarpaMM 1 TaOJInI, UCTIONIB30BaHUE U
HHTEpIIpETAIUs TaHHBIX.

OmnucarenpHas CTaTUCTHKA: CpelHee apuMeTUIecKoe, MeIuana, pa3Max, HanoobIee U
HauMeHbIIIee 3HaUeHUsI Habopa YHCIOBBIX JaHHBIX. [[puMepsl cnydaitHONW W3MEHYMBOCTH.

CryuaifHblii SKCTIepUMEHT (OTIBIT) U cily4yaiiHoe coObIThe. BeposiTHoCcTh 1 yacToTa. Ponb
MaJIOBEPOSITHBIX M MPAKTHUYECKH JIOCTOBEPHBIX COOBITHI B MPUPO/IE U B oO1IecTBe. MoHeTa 1
WUTPAIbHASI KOCTh B TEOPUU BEPOSITHOCTEM.
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I'pad, Bepmmna, pedpo. CreneHs BepmnHbl. Yucno pedep U cyMMapHast CTEIIeHb BEPILUH.
[Ipencrasaenue o cesazuoctu rpada. Lenu u mukisl. [Tytu B rpadax. O6xox rpada (siiaepos
nyth). [IpencraBienue 06 opueHTHpOBaHHOM Tpade. Perenue 3agay ¢ momorbko rpados.

8-1 KJace
[IpencraBnenne JaHHBIX B BHJIE TaOJIUII, TUarpaMM, rpadukos.

MHOX€ECTBO, 3JIEMEHT MHOKECTBA, MOJIMHOXKECTBO. Oniepaiuu HaJi MHOYKECTBAMH
o0benuHeHne, epecedeHue, nonoaHenrne. CBOMCTBA onepanuii HaJl MHOKECTBAMHU:
MEepEMECTUTEIBHOE, COUYETATENIbHOE, PacpeIeINTeNIbHOE, BKIIOUeHUs. Mcnonb3oBanue
rpauIecKOro MpeICTaBICHUs] MHOKECTB JIJIsl OTIMCAHUS PEAJIbHBIX MPOIECCOB U SBJICHUH,
IIpU PEILICHUH 3a/1au.

N3mepenue paccenBaHust JaHHBIX. Jlucniepcust M CTaHIapTHOE OTKJIOHEHNE YHCIIOBBIX
HabopoB. Jluarpamma paccenBaHus.

DneMeHTapHbIE COOBITHS CiTydaifHOTO ombITa. CirydaiiHbie cOOBITHS. BeposiTHOCTH COOBITHIA.
OnbITH C PABHOBO3MOXHBIMH 3JI€MEHTapHbIMU COObITHSMU. CirydaiiHblii BBIOOpP. CBsI3b
MEXTy MAJIOBEPOSITHBIMH U TIPAKTUYECKU JOCTOBEPHBIMU COOBITUSIME B IPUPOJIE, OOIIECTBE
U HayKe.

JlepeBo. CBoiicTBa epeBbhEB: €AUHCTBEHHOCTD MYTH, CYILIECTBOBAHHE BUCSUYEH BEPILUHBI,
CBSI3b MEXKy YHCIIOM BEPIIMH B 9YiCIIOM pedep. [IpaBuiio ymHOKeHUs1. Pemenue 3ama4 ¢
MTOMOIIIbIO TpadoB.

[IpotuBonomnoxueie coobITHS. JJuarpamma Jitnepa. O0beAMHEHNE U TIEpecedeHne COOBITHI.
HecoBmectHble coObiTus. DopMyia caoxkeHNs BEpOSTHOCTEH. Y CIIOBHAsI BEPOSITHOCTb.
[IpaBuiio ymHoxxenus. HezaBucumele coobiTus. [lpeacraBienue skcriepruMeHTa B BUE
nepesa. Perienne 3a1a4 Ha HaXOXKACHUE BEPOATHOCTEN € TIOMOIIIBIO IEPEBA CIy4alHOTO
AKCIIEPUMEHTA, TarpamMmm Dumepa.

O-11 KJ1acce

IIpencraBneHue AaHHBIX B BUJIE TaOJUL, TUarpaMM, rpa(ukoB, HHTEPIIPETALUs JaHHBIX.
UreHue u nocTpoeHue Taldiull, Juarpamm, rpadukoB 1Mo peaabHbIM JaHHBIM.

IlepectanoBku u paxropuan. Coueranus u yucio couetanuid. Tpeyronbuuk [lackans.
Pemenue 3a1a4 ¢ ncnosiib30BaHNEM KOMOMHATOPHKH.

I'eomeTpuueckas BepoaTHOCTh. CiydailHbIM BBIOOP TOUKHU U3 (PUTYPHI Ha MIIOCKOCTH, U3
OTpe3Ka U U3 IyTU OKPYKHOCTH.

Hcneiranne. Yenex u Heynauya. Cepus ucnelTanuil 10 nepsoro ycnexa. Cepus UCIbITaHUN
bepnymnu. BeposiTHOCTH cOOBITHH B cepuu UCTbITaHUN bepHymu.

CHy‘IaﬁHaﬂ BCJIMYMHA U PACIIPCACICHUC BCPOHTHOCTCIZ. MaremMaTuueckoe OXHNIaHUE U
AUCTICpCus. HpI/IMepBI MaTEMATUYCCKOT O OKHUIAHUA KaK TCOPETHICCKOIO CPEAHETO 3HAUCHUA
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BeJIMYUHBI. MaremaTnueckoe OxXuJaHue U AUCIEPCUsl CTy4allHOW BEIMYUHBI «UUCIIO
YCIEXOB B CEpUU UCIBITAaHUIN bepHymmm.

[TonsaTHE 0 3aK0HE OONBIINX YKcel. M3MepeHre BeposTHOCTEH ¢ TTOMOIIbIO YacToT. Posb n
3HaUYE€HHE 3aKOHA OOJIBIIUX YKCEN B IPUPOJIE U OOIIECTBE.

IlnanupyemMble pe3yJabTaThbl 0CBOEHHUS
MPOrpaMMBblI

JIMYHOCTHBIE pPe3yJIbTAThI

JIn4HOCTHBIE pe3y/IbTaThl OCBOEHUS NPOrpaMMbl yaeOHOro Kypca «BeposTHOCTh 1
CTaTUCTHKA» XapaKTEePU3yIOTCSI:

1) naTpuoTnHyecKoe BOCIUTAHHE!

MPOSIBJIEHUEM MHTEpECa K MPOLIJIOMY U HACTOSIILIEMY POCCHUICKON MaTEMAaTUKH, LIECHHOCTHBIM
OTHOIIIEHUEM K JOCTHKEHHUSIM POCCUMCKUX MAaTEMATUKOB U POCCHICKOW MaTEMaTHYECKON
IIKOJIbI, K UCTIOJIb30BAHMIO 3TUX JIOCTIXKEHUH B IPYTrUX HayKaxX U MPHUKIAIHBIX chepax;

2) rpasIaHCKoe U TYXOBHO-HPABCTBEHHOE BOCIIMTAHME!

TFOTOBHOCTBIO K BBIIIOJIHEHUIO 00sI3aHHOCTEN TpakJlaHWHA U pealn3alliy ero mpas,
MPEJCTaBICHUEM O MaTeMaTHUECKUX OCHOBaX ()YHKIIMOHMPOBAHUS PA3IMUHBIX CTPYKTYP,
SIBJICHUH, IPOLIEAYp TPaXKIaHCKOTo odmiecTBa (Harpumep, BEIOOPHI, OMPOCHI), TOTOBHOCTBIO K
00CYXJIEHUIO 3THYECKUX NMPOOIIEM, CBSI3aHHBIX C MPAKTUUECKUM NPUMEHEHHEM JIOCTHKEHUI
HayK{, OCO3HAaHUEM BAKHOCTH MOPAJIBHO-ITUYECKUX MPUHILIHIIOB B IEATEIBHOCTH YYEHOTO;

3) Tpy/10BO€ BOCIIUTAHME:

YCTaHOBKOM Ha aKTMBHOE YYaCTHE B PEIICHUM MPAKTUYECKUX 3a]a4 MATEMaTHIECKOM
HaIpaBJIEHHOCTH, OCO3HAHWEM BaXHOCTU MaTEMAaTUYECKOTO 0Opa30BaHUsI Ha IPOTSKEHUU
BCEH JKU3HU /111 yCTIeUTHON NMpodecCHOHaNbHOM NesITeIbHOCTH U Pa3BUTHEM HEOOXOAMMBIX
YMEHHH, OCO3HAHHBIM BBIOOPOM U IMOCTPOCHUEM UHIUBUYaTIbHON TPAEKTOPHH 00pa30BaHUs
Y J)KU3HEHHBIX [JIAHOB C YYETOM JINYHBIX HHTEPECOB M 0OILIECTBEHHBIX OTPEOHOCTEH;

4) acTeTHYECKOE BOCIIUTAHNE:

CIOCOOHOCTBIO K AMOIIMOHAIBHOMY U 3CTETUYECKOMY BOCTIPUATHIO MaTEMaTHUYECKHUX
00BEKTOB, 3a/1a4, PEIICHHUH, PACCYKICHUH, YMEHUIO BUACTh MAaTEMaTHICCKHE
3aKOHOMEPHOCTH B UCKYCCTBE;

5) IEeHHOCTH HAYYHOTI'0 TIO3HAHUS:

OpHeHTaHHeﬁ B JICATCIBHOCTH HA COBPEMCEHHYIO CUCTEMY HAYUHBIX Hpe)ICTaBJ'IeHI/Iﬁ 00
OCHOBHBIX 3dKOHOMCPHOCTAX pa3BUTUA YCIOBCKA, IIPUPOILI U 06IJ_[CCTBa, IIOHUMAaHHUECM
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MaTeMaTHYeCKON HayKH KakK cephl 4eJOBEUECKOH JAeITeTbHOCTH, ITANOB €€ Pa3BUTHUS U
3HAYUMOCTH ISl pPa3BUTHUS LIUBWIM3ALMHU, OBJIAICHUEM SI3bIKOM MAaTEMAaTUKHU U
MAaTeMaTUYECKON KYJIbTYPOMl KaK CPEACTBOM IO3HAHUS MUPA, OBJIAJEHUEM IIPOCTEHITUMHU
HaBbIKAMH UCCIIEI0BATEIbCKON JIEATEIbHOCTH,

6) pu3nyeckoe BocniuTanue, popMupoBaHue KYJIbTYPHI 310POBbSI U SIMOIMOHAIBHOTO
OJ1aronosyqusi:

TOTOBHOCTBIO IPUMEHATh MAaTEMAaTUUECKNE 3HAHUSI B UHTEPECAX CBOETO 30POBbsl, BEICHUS
3I0pOBOT0 00pa3a sku3HU (370pOBOE MUTAHUE, COATAHCUPOBAHHBIN PEXKHUM 3aHATHH U
OT/IbIXa, PeryJisipHas Gpu3nyeckas akTUBHOCTb), CHOPMHUPOBAHHOCTHIO HaBbIKa pediIeKkcuH,
MPU3HAHUEM CBOETO ITpaBa Ha OMIMOKY M TAKOTO K€ MPaBa APYroro 4YeJI0BEKa;

7) JKO0J0rn4yecKoe BOCIIMTaHue:

OpI/IeHTaIII/ICf/'I Ha IPUMCHCHHUEC MATCMATHYCCKUX 3HAaHUHU IJid pCIICHUA 3a1a4 B O6HaCTI/I
COXPaHHOCTH OKPY)KAIOIICH Cpe/Ibl, INITAHUPOBAHHUS TIOCTYITKOB M OIICHKH WX BO3MOKHBIX
MOCJICACTBU ISl OKPYXKAIOIIEH Cpe/ibl, 0CO3HAHUEM TI00ATBHOTO XapaKTepa
IKOJIOTHYECKUX MPOOJIEM U TYTEH UX pEIICHUS;

8) aJanranus K UISMCHAOIIUMCHA YCJI0BUAM COMAIbLHOH U HpHpO)IHOﬁ Cpeanl:

TOTOBHOCTBIO K JICMCTBUSAM B YCIOBHAX HEONPEAEICHHOCTH, ITOBBIIICHUIO YPOBHS CBOEH
KOMIIETEHTHOCTHU Y€PE3 NPAKTUYECKYIO NEATEIbHOCTD, B TOM YUCJIC YMEHHUE YUYUTHCA Y
APYTUX JIO/IEH, MPHOOPETaTh B COBMECTHOM JIEATETFHOCTH HOBBIC 3HAHHS, HABBIKU U
KOMIIETCHIIMHU U3 OIBbITA IPYIUX;

HE00X0IMMOCTHIO B (JOPMUPOBAHUHU HOBBIX 3HAHMM, B TOM yucie (GOpMyIHpOBaTh UJIEH,
MOHATHS, TUIOTE3bl 00 00BEKTAX U ABJICHUAX, B TOM UHUCIIE paHEe HEU3BECTHBIX, OCO3HABATh
Ne(PUIUTHI COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEH, MJIAHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO OCO3HABATH CTPECCOBYIO CUTYAIUIO, BOCHIPUHUMATH CTPECCOBYIO CUTYAIUIO
KaK BBI30B, TPeOYIOLINI KOHTpMEP, KOPPEKTHPOBATh MPUHUMAaEMbI€ PEIICHUs U JIeHCTBY,
(hopMyIIMpoBaTh U OLIEHUBATh PUCKU U MOCIEACTBUSA, (OPMUPOBATDH OIIBIT.

MeTaHpeI[MeTHI)Ie PE3yabTaTbl

IMo3naBaTebHBIE YHMBePCcAJbHbIE YueOHbIE 1eHCTBUS
Ba3oBble j1ornuyeckue AeiicTBUA:

e BBIABIIATH U XapaKTEPHU30BaTh CYIIECTBEHHBIE MPU3HAKH MaTEMaTHUYECKUX
00BEKTOB, MOHATHHA, OTHOLICHUH MEXAY MOHATHIMHU, GOPMYINPOBAThH
orpezeNeHusl NOHITUH, YyCTaHABIMBATh CYIIECTBEHHBIHN NMPU3HAK KilaccU(UKAIINY,
OCHOBaHHUS JJ1s1 000OIEHHS U CPaBHEHUS], KPUTEPHH ITPOBOIMMOIO aHAN3a,

e BOCIPUHUMATh, POPMYIHPOBATH U MPEOOPA30BBIBATH CYKIEHUS: YTBEPAUTEIbHBIE
U OTpULIATEIIbHbIE, €MHUYHbIE, YACTHBIC U OOIIHE, YCIOBHBIE,

[JOKYMEHT NMOZAMNWUCAH 3MEKTPOHHOW MOANMUCHIO

4oy "BEHAA", LLErOS1b AJIEKCAHZP OCKAPOBWY, AVUPEKTOP 19.10.26 15:54 (MSK) Ceptudukat 037D036800A6B475B74059849D4414A7B6
[eiictByeT ¢ 14.08.26 no 14.11.27




e BBIABJIATH MaTEMaTHUECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U IPOTUBOPEYNS B
(akTax, 1aHHBIX, HAOIIOJAECHUAX U YTBEPXKACHUSX, IPeAaraTb KpUTEPUN AT
BBISIBJICHUS 3aKOHOMEPHOCTEN U IIPOTUBOPEYUH;

e JleNaTh BBIBOJBI C UCIIOJIB30BAHUEM 3aKOHOB JIOTHKH, I€IyKTUBHBIX U HHIYKTUBHBIX
YMO3aKIIIOYEHUH, YMO3aKIIOYEHUH 110 aHAJIOTHH;

e pa3dupaTh AOKA3aTEIbCTBA MATEMATHICCKUX YTBEPXKICHUH (IIPSIMBIC M OT
IPOTUBHOTI'0), IIPOBOJIUTH CAMOCTOSTEIILHO HECIIOKHBIC JI0KA3aTeNIbCTBA
MaTeMaTHYeCKuX (PaKkToB, BEICTpaUBATh apI'yMEHTALUIO, IPUBOIUTH IPUMEPHI U
KOHTPHpUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHHS;

e BBIOUpATH CIIOCOO penieHus y4eOHo 3anaun (CpaBHIUBATH HECKOJIBKO BAPHAHTOB
peleHus, BEIOUpaTh Hanbo1ee MOIXOAAIIHNA ¢ YIETOM CaMOCTOSATEIBHO
BBIJICIICHHBIX KPUTEPHEB).

Ba3oBble uccienoBarejabcKue 1eHCTBUA:

WCIIOJIb30BaTh BOIPOCHI KaK MCCIIEA0BATEIHCKUN HHCTPYMEHT TTO3HAHUS,
(bopMyITHPOBaTH BOIPOCHI, (PUKCUPYIOIIUE IPOTUBOPEYIHNE, TPOdIIEMY,
CaMOCTOSITEIILHO YCTaHABIMBATh HCKOMOE ¥ JJaHHOE, (DOPMUPOBATH TUIIOTE3Y,
apryMEHTHPOBATh CBOIO MO3UIIHIO, MHCHHUE,

MIPOBOIMTH 10 CAMOCTOSATEIHFHO COCTABIICHHOMY TUTAHY HECITIOKHBIM SKCIICPUMEHT,
HEOOJIBIIIOE MCCIIEIOBAHUE 110 YCTAHOBJICHUIO 0COOEHHOCTEH MAaTEeMaTHIECKOTO
00bEKTa, 3aBUCUMOCTEN 0OBEKTOB MEXKITY COOOMH;

CaMOCTOSITENILHO (hOPMYITHUPOBATh 000OIIICHHUS M BBIBOJIBI IO PE3YJIbTaTaM
MPOBEIEHHOT0 HAOJIOACHUS, HCCIIEIOBAHUS, OIICHUBATH JIOCTOBEPHOCTh
MIOJIYYCHHBIX PE3yJIbTaTOB, BBIBOJIOB M 000OIICHUN;

MIPOTHO3MPOBATH BO3MOXKHOE Pa3BUTHE MIPOIECCa, & TAKKE BBIJBUTATH
IPEIOIOKEHHUS O €r0 Pa3BUTHH B HOBBIX YCIIOBHUSX.

Padora ¢ unpopmanmei:

e BBIABJIATH HEJOCTATOYHOCTh U U30BITOUHOCTh MH(POPMALIMH, JTaHHBIX,
HEOOXOMMBIX JUISl pellIeHHs 3a/]1auH;

e BBIOMpPAThH, AaHAIU3UPOBATH, CHCTEMAaTU3UPOBATh U UHTEPIIPETUPOBATD
UH(POPMALIHIO PA3IMYHBIX BUAOB U (OpM NpeacTaBIeHNUS;

e BBIOMpaTh popMy npeacTaBiIeHUs HHPOPMALMK U WILTIOCTPUPOBATH pelIaeMble
3aJauu CXeMaMH, AuMarpaMMaMiy, HHOHM rpadukoi 1 ux KOMOMHAIMAMH;

e OLIEHMBAThH HA/IEKHOCTb HH(OPMALIUU IO KPUTEPUSIM, MTPEITIOKEHHBIM YUUTEIEM
WK COPMYIHPOBAHHBIM CAMOCTOSITENBHO.

KoMMmyHuKaTHBHBIE yHUBEpPcaibHbIe yueOHbIe 1eiicTBHSA
Oo0menmne:

e BOCIPUHUMATH U (POPMYITHPOBATH CYK/IEHUS B COOTBETCTBUU C YCIOBUSMHU U
LEJISIMU OOILEHHs], ICHO, TOYHO, TPAMOTHO BbIpa)kaTh CBOIO TOUKY 3pEHUS B
YCTHBIX U MMUCbMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS 110 XOAY pPEeUIeHHs 3aa4u U
MOJIyYeHHBIM pe3yibTaTam,

e B X0J€ 00CYKIEHHUs 3a7aBaTh BOIPOCHI IO CYLIECTBY 00CYKIaE€MOH TEMBI,
npoOJeMbl, peraeMoil 3a1a4un, BbICKa3bIBaTh UJIEH, HallEJICHHbIE Ha TIOUCK
peIlIeHus], COMOCTABIIATh CBOM CYXKIEHUS C CYKACHUSIMH IPYTHX YYaCTHUKOB
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JIUaiora, oOHapyXKUBaTh Pa3IMYKe U CXOJCTBO MO3UIUI, B KOPPEKTHOH (hopme
dbopMynupoBaTh pa3HOTrIacHs, CBOM BO3PaXKECHHUS,

e TIPEACTABIATH PE3YJIbTAThl PELLICHUS 3aaul, SIKCIEPUMEHTA, UCCIIE10BaHus,
MIPOEKTa, CAMOCTOSITENILHO BBIOMPATh (hOpMaT BBICTYIUICHUS C yYETOM 3a/1a4
IIPE3EHTALUU U OCOOEHHOCTEN ayIUTOPUH.

CoTpyaHn4ecTBO:

e TIOHHMMATh M MCIIOJIB30BATh MPEUMYIIECTBA KOMAaHHOW U MHAUBUAYAIbHON pabOThI
IPY PEUICHUH Y4eOHBIX MaTeMaTHUYECKUX 3a/1a4;

e TMPUHUMATH 1I€JIb COBMECTHOH JEATEIbHOCTH, INIAHUPOBATH OPTaHU3AIIIO
COBMECTHOM pabOThl, pacpeaeisTh BUIBI padOT, JOTOBAPUBATHCS, 00CYXKIATh
MPOLIECC U PE3yNIbTAT padOThI, 0000I11aTh MHEHUSI HECKOJIBKHX JIFO/ICH;

e yYaCTBOBATh B IPYIIOBHIX (hopMax paboThl (0OCYkIeHHS, 00OMEH MHECHHUSIMH,
MO3TOBBIE IITYPMBI U JIP.), BBITOJIHATH CBOIO YacTh paOOThI U KOOPAUHHUPOBATH
CBOM JCUCTBUS C JPYTUMH WICHAMH KOMaH/Ibl, OLIGHUBATh KAYECTBO CBOETO BKJIAa
B OOLIMI MPOAYKT MO KPUTEPUIM, CHOPMYIUPOBAHHBIM YYACTHHUKAMU
B3aUMO/JICUCTBUA.

PeryisiTuBHBIE YHHBepPCAJIbHbIE YUeOHbIe AeilicTBUS
Camoopranu3anus:

e CaMOCTOSITENIHO COCTABJIATH IUIaH, AJITOPUTM PELICHHUs 3a1a4un (MM ero 4acTh),
BbIOMpATh CIIOCOO PELIEHUS C YUETOM UMEIOIIUXCS PECYpCOB U COOCTBEHHBIX
BO3MOXHOCTEH, apryMEHTHPOBATh U KOPPEKTHUPOBATh BApUAHTBI PEIICHUH ¢
y4eTOM HOBOM HH(OpPMAIIHH.

CaMOKOHTPOJIb!

e BIIQJIETh CIIOCOOAMHU CaMOIIPOBEPKH, CAMOKOHTPOJIS MPOLIECCa U pe3ybTaTa
pelieHns MaTeMaTH4eCKO! 3a/1auH;

e TPEABUACTH TPYJHOCTH, KOTOPBIE MOTYT BOZHUKHYTh IIPH PEILIEHUH 3aJauH,
BHOCHUTb KOPPEKTHUBBI B JIESITEIbHOCTh HA OCHOBE HOBBIX OOCTOSITENBCTB,
HalJIeHHBIX OIIMOOK, BBISIBJICHHBIX TPYIHOCTEH;

e OLIEHUBATh COOTBETCTBUE PE3YNbTaTa ACSITEIbHOCTH ITOCTABIEHHOM LIETIHN U
YCIOBUSAM, OOBSCHATh MPUYUHBI JOCTHIKEHHS UM HEJOCTHKEHUS LIeNIU, HAXOJUTh
OIIMOKY, JaBaTh OLIEHKY IPUOOPETEHHOMY OIIBITY.

IIpeanMeTHBIE pe3yabTAThI

7-1 kiaace

K xoHIly 00y4yeHus B 7-M kJ1acce 00y4yaroUuiics MOIYyYUT CIAEAYIOUINE PEIMETHBIE
pe3yJIbTaTHhI:

Yurare nHGOpMALIUIO, IPEACTABICHHYIO B TA0NIMIaX, HA TUarpaMMax, IpeACTaBIIsSTh JaHHbIC
B BHJIE TA0JIHII, CTPOUTh JUArpaMMbl (CTOIOMKOBBIE (CTOIOYATHIE) U KPYTOBbIE) [0 MAaCCHBaM
3HA4YCHUI.

[JOKYMEHT NMOZAMNWUCAH 3MEKTPOHHOW MOANMUCHIO

4oy "BEHAA", LLErOS1b AJIEKCAHZP OCKAPOBWY, AVUPEKTOP 19.10.26 15:54 (MSK) Ceptudukat 037D036800A6B475B74059849D4414A7B6
[eiictByeT ¢ 14.08.26 no 14.11.27




OnuceiBaTh U UHTEPIIPETUPOBATH PEATbHBIC YUCIIOBBIC JaHHBIC, TIPECTABICHHEIC B
Ta0auIaxX, Ha qUarpaMmax, rpadukax.

Hcnonw30Bath 7151 ONMMCAHKS JaHHBIX CTATUCTHYECKUE XapaKTEPUCTHKHU: CPETHEE
apudmernueckoe, MearaHa, HaMOOJbIICEe U HANMEHbIIISE 3HAYCHHUSI, pa3Max.

Nwmets npencTaBiieHne o ciy4aiiHOW M3MEHYMBOCTU Ha IpUMepax 1eH, PU3n4ecKux
BEJIMYUH, aHTPOIIOMETPUUECKHUX JIaHHBIX, UMETh MPECTABICHUE O CTATUCTHYECKOU
YCTOHYHBOCTH.

8-i1 kiIace

K xoH1y 00y4yenus B 8-m ki1acce 00y4yarouuiics MOIyYUT CIAEAYIOUINE PEAMETHBIE
pe3yJIbTaThI:

W3BnekaTh U mpeoOpa3oBbIBaTh HHGOPMALIKIO, IPEICTaBIECHHYIO B BUE TaOJIMLl, AUarpamMm,
rpaduKoB, IPEICTaBIATh JaHHbIE B BUJIE TaOIMILI, JUarpamMmm, rpadukos.

OnuceiBaTh JaHHBIC C ITIOMOIIBIO CTATUCTUYCCKUX IOKa3aTeJICH. CpeaHux 3HAYCHHUI U MEp
pacCCUuBaHUA (pasMax, JUCIICPCHUA U CTAHAAPTHOC OTKJ'IOHeHI/Ie).

HaxoauTh 4acTOTHI YUCIIOBBIX 3HAUCHHUH U YaCTOThI COOBITHI, B TOM YHCIIC TIO PE3yJIbTaTaM
M3MEpEHUI 1 HAOJFOICHUH.

HaXO,I[I/ITB BCPOATHOCTHU CHy‘I&ﬁHBIX COOBITHH B OIIbITaXx, 3Had BEPOATHOCTH SJICMCHTAPHBIX
CO6I~;ITI/II>1, B TOM YHMCJIC B OIIbITaX C PABHOBO3MOKHBIMU 3JICMCHTAPHBIMUA COOBITUSIMH.

Hcnonp3oBathk rpaduyueckue MOJENN: JEPEBO CIIYyHallHOTO SKCIIEPUMEHTA, TUarpaMMBbl
Diinepa, yncioBas npsMasi.

OHepI/IpOBaTI) IOHATUAMU. MHOXKECTBO, IOAMHOXECTBO, BBINIOJIHATH ONICPpALIUHN HA
MHO>XXECTBaMH. O6’L€I[I/IH6HI/IG, NnepeceyCHue, JOIMOJIHCHUC, IICPCUNUCIIATD DJICMCHTBI
MHOXCECTB, IPUMCHATH CBOMCTBA MHOKECTB.

Hcnonb3oBatk rpaduueckoe npeacTaBieHue MHOKECTB U CBA3EH MEXAy HUMU AJIs
OTIHMCAHUs TIPOIIECCOB U SBIIEHUH, B TOM YHKCJIE NP PEIICHUH 33]1a4 U3 IPYTUX YUeOHBIX
IIPEAMETOB U KypCOB.

9-i1 KJace

K koHIly 00y4eHus B 9-m kJjacce 00y4yaromuiics MOIyduT CIeAYIOIue NpeMETHbIE
pe3yIbTATHI:

N3Bnekatp u npeodpa3oBbIBaTh HHPOPMAIIHIO, TIPEICTABICHHYIO B PA3JIMYHBIX HCTOYHUKAX B
BU/JIE TaOIHII, TUarpamm, rpaduKoB, MPEACTABIATh JAHHBIE B BUIE TAOIUII, TUarpamMM,
rpaduKoB.

Pemrats 3aaa4u OpraHNu30BaHHBIM nepe60p0M BAapHAaHTOB, a TaAKXKE C UCIIOJIB30BaAHUEM
KOM6I/IHaTOpHBIX IpaBUII 1 MCTOIAOB.
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Hcnonn30BaTh onucaTelIbHbIE XapaKTCPUCTUKU JIs1 MAaCCUBOB YHUCJIOBBIX JAaHHBIX, B TOM
YHUCJIC CPEAHNE 3HAUCHUA U MEPBI paCCCUBAaHM.

HaxoauTh 4acTOThI 3Ha4E€HUI U 4aCTOThI COOBITUS, B TOM YHCJIE M10JIb3YSCh pe3yIbTaTaMu
MIPOBEICHHBIX U3MEPEHHUN U HAOIIOICHHIA.

HaxoauTh BEposSTHOCTHU CllydaliHbIX COOBITHI B U3YYEHHBIX OIBITAX, B TOM YUCIIE B OMBITAX C
PaBHOBO3MOXKHBIMH JJIEMEHTAPHBIMU COOBITUSIMH, B CEPUSIX UCTIBITAHUH JI0 TIEPBOTO YCIIEXa,
B CepUsIX UCIbITaHUN bepHyiu.

Nwmets npencTaBienue o ciay4yailHOW BeJIMYKUHE U O paclpeieICHUN BEpOSTHOCTEH.

Hmets nmpeacTaBiaeHue o 3aKoHe OOJIBIIMX YUCeNI KaK O IPOSIBIEHUU 3aKOHOMEPHOCTH B
CIly4aifHOM M3MEHYMBOCTH M O POJIM 3aKOHA OOJIBIINX YUCEN B IPUPOJIE U OOIIEeCTBE.

TemaTnueckoe MIAHUPOBAHHUE

wr
/-1 KJIace
KoumnuecTBo yacos DJIEeKTPOHHbIE
HaumenoBanue
Ne a3/1eJI0B M TeM (wpposbie)
NPorpamMmbl cero 60THI 60THI
pabo paoo pecypchl
Marematuka.
BeposrHocTs n
1 [IpencraBnenue 7 5 CTAaTUCTHKA.
JIAHHBIX WuTepakTHBHBIC
3amaHus. (—9 Kiaccel
000 «Cxkaeur»
OnucarenpHas
2 8 1 <.>
CTaTHUCTHKA
Ciyualigas
3 v 6 1 <.>
U3MEHYUBOCTH
Bsenenue B
4 CACHHC 4 <.>
Teopuio rpados
BepostHOCTh M
4acToTa
5 . 4 1 <.>
CITy4aifHOTO
COOBITHS
O06001IeHME,
6 cUCTEMAaTH3aIIHs 5 2 <.>
3HaHUHU
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OBIIEE
KOJIMYECTBO
YACOB I10 34 2 5
[TPOI'PAMME
8- KJacc
KoauuecTBO 4acoB DJIeKTPOHHbIE
HauMenoBanue
Ne a3/1€eJI0B U TEM (wnpposrre)
n/m | P23A Beero | KOHTPoabHBIE | TIpaKTHUECKHE | oGpazoBaTebHbIe
MpOrpamMMbI paboThb pa6oThbI pecypebl
Maremaruxka.
BepostHocTh n
IToBTOpEHHE KypCca CTaTHCTHKA.
1 p yp 4 HNHTepakTHBHBIC
7-ro Kiacca
3amanus. /-9
kiaccel OO0
«CxaeHry»
OmnucarensHas
5 CTATUCTHKA. 4 < >
PacceunBanne
JTAHHBIX
3 | MHoxecTBa 4 <..>
BepositHOCTB
4 | coyyalfHOTO 6 1 <..>
CcOOBITHSA
5 BBenenue B Teoputo 4 < >
rpa¢os
6 Cnyuaiinble 3 <. >
COOBITHSA
O060011eHME,
7 | cucremarusanus 4 2 <.>
3HAaHUHU
OBIIEE KOJIMYECTBO
YACOB IIO 34 2 1
[TPOI'PAMME
0-i1 KJ1acc

KoaunuyecTBO 4acoB
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DJIEeKTPOHHbBIE
HaumenoBanue
Ne Konrpoabusie | [IpakTruyeckne | (mudppossbie)
pa3iesioB U TeM Bcero
n/m padoThI padoThI oOpa3oBaTesibHbIE
NPOrpamMMbl
pecypcsl
Maremartuka.
BepostHocTs n
1 IToBTOpEHME Kypca 4 CTaTHCTHKA.
8-ro kiacca WNHTepakTuBHBIE
3ajaHus. /—9 KIaccel
00O «CkaeHnr»
2 DNIeMEeHThI 4 1 < >
KOMOWHATOPUKH
3 I'eomerpuyeckas 4 <. >
BEPOSITHOCTh
4 UcnpiTanus 6 1 < >
bepnynu
5 Cnydaiinast 6 < >
BEJIMYMHA
6 O060011eHuE, 10 1 < >
KOHTPOJIb
OBIIEE KOJIMYECTBO
YACOB I10 34 1 2
I[TPOI'PAMME

IIpoBepsieMble TPEOOBAHUS K pe3yJbTaTaM
ocBoeHUus OOII u 3j1eMeHTHI CoAepPKAHUSA

/-7 KJIACC

IIpoBepsiembie TpeOoBaHuA K pe3yabTaTam ocBoeHuss OOII

Ko o

n (I)lBe SEMOr0 HpOBepﬂeMble NPEeAMETHBIC PE3YyJdbTAaThl 0OCBOCHUHA OCHOBHOU
posep o0pa3oBaTe/ibHOI MPOrPaMMBbI OCHOBHOI'0 00111er0 00pa3oBaHus

pe3yJbTara

5 BeposiTHOCTB U cTaTHCTHKA

Yurare nHGOpMALIUIO, TPEACTABICHHYIO B Ta0IMIaX, HA TUarpaMmax,
5.1 MPEACTABIISTH JAHHBIC B BUJIE TaOIHUIl, CTPOUTH JHArpaMMBbI
(cTonbukoBkie (cTO0YATHIE) M KPYTOBBIE) IT0 MAaCCUBAM 3HAYCHUIH
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OnuceBaTh U HUHTCPHNPETUPOBATH PCATIbHBIC YU CJIOBBIC JaHHBIC,

5.2
MpeJCTaBICHHbIC B TAOIUIIAX, HA AUarpamMmax, rpadukax

Hcnonb30Bath ISt ONMCAHUS JAHHBIX CTATHCTHYCCKHEC
5.3 XapaKTEPUCTUKU: cpeaHee apuMeTHIecKoe, MeIrnana, HanOobIlIee 1
HauMEHbBIIIEe 3HAUCHUS, pa3Max

HmeTp nipeacTaBiieHue O C1y4aiiHOW W3MEHYMBOCTH Ha IIpUMEpax LeH,
5.4 ($U3NYECKUX BETUYMH, aHTPOIIOMETPHUIECKUX JTaHHBIX, IMETh
IIPEICTABICHUE O CTATUCTUYECKON YCTOMYNBOCTH

IIpoBepsieMble Y1€eMEHTHI COAePKAHUS

Kon IIpoBepsieMblii 3JIEeMEHT COePKAHUSA

5 BepOﬂTHOCTb H CTaTUCTHUKA

[IpencraBnenue faHHBIX B BUJIE TAOJINII, TUarpaMm, rpauKoB. 3amoIHEHHUE
TaOJIUI], YTEHUE U TOCTPOCHKE AUarpamMm (CTOIOMKOBBIX (CTOI0YATHIX) U
5.1 KpyroBbix). UTeHne rpa)ukoB peaibHbIX MpoieccoB. M3pneucHue
nH(pOpMaUK U3 TUarpamMm M TabJIUII, UCIIOJIB30BAaHUE U HHTEPIPETALIHS
JIAHHBIX

OmnwmcarenpHas CTATUCTUKA: CpeHEe apu(METHIECKOe, METHaHa, pa3Max,
5.2 HauOoJbIlIee U HAaNMEHbIIIee 3HAUCHHUs Habopa YMCIOBBIX JaHHBIX. [Ipumepsl
CIIy4aiiHOM M3MEHYMUBOCTH

CryuaiiHblii 9KCTIepuMeHT (OTIBIT) M CiTydaiiHoe coObITHe. BeposiTHOCTD 1
5.3 yactoTa. Poib ManoBeposSTHBIX U MPAKTUUYECKH IOCTOBEPHBIX COOBITUH B
npupojie U B obmecTBe. MoHeTa u UrpajibHasi KOCTb B TEOPHH BEPOSTHOCTEH

I'pad, BepmmHa, pedpo. Crenens BepinHbl. Yucno pedep u cymmapHast
creneHb BepiivH. [Ipencrasienue o cesiznoctu rpada. Llenu u nukisl. [lytu B

>4 rpacdax. O6xox rpada (sitnepos myts). [IpencraBnenne 06 OPUEHTHPOBAHHOM
rpade. Pemenue 3agau ¢ nomouibio rpagoB
8- KJ1ace

IIpoBepsiemble TpeGoBaHus K pe3ybTatam ocBoeHus OOII

Ko .

I ():)[Be AEMOLO0 HpOBepﬂeMble NpeaAMETHBIC PE3YyJIbTAaThbl OCBOCHUA OCHOBHOH
posep o0pa3oBaTe/ibHOI NPOrpaMMbI OCHOBHOI0 00111er0 00pa30BaHus

pe3yJabTara

5 BeposiTHOCTB M cTaTHCTHKA

W3Bnekath 1 mpeoOpa30BeIBaTh HHPOPMAIINIO, TIPEICTABICHHYIO B BUIC
5.1 TabuI, AUarpamMmm, rpaduKoB, MPEICTaBIATh JaHHBIE B BUJE TaOIUII,
quarpamm, rpagukoB
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OmnuchIBaTh JaHHBIC C TOMOIIBIO CTATHCTHYECKUX TOKA3aTENICH: CPeTHIX
5.2 3HAYEHHI U Mep paccenBanus (pasmax, JUCIIEPCHs U CTAHIAPTHOE
OTKJIOHEHHE)

HaXOI[I/ITB YaCTOTHI YHCIOBBIX 3HAUYCHUM U YaCTOTHI CO6BITHI>1, B TOM

5.3 . .
YHCIIe TI0 Pe3yabTaTaM U3MEPEeHU U HAOII0ACHUN

HaxonuTh BepoSTHOCTHU ClTy4ailHbIX COOBITHI B OMbBITAX, 3HAs
5.4 BEPOSTHOCTH AJIEMEHTAPHBIX COOBITHI, B TOM YHCIIE B OIBITAX C
PABHOBO3MOXHBIMH 3JIEMEHTAPHBIMU COOBITUSMU

Hcnonp3oBath rpaduyeckue MOJEIN: IEPEBO CIyYaiHOTO SKCIEPUMEHTA,
JuarpamMmbl DWiepa, 4ucaoBast npsmas

5.5

OrnepupoBaTh NOHATHSAMHU: MHOXKECTBO, IIOJIMHOKECTBO; BBIITOJIHSATH
5.6 OTIepallK HaJl MHOXXECTBAMU: 00bEAMHEHHE, TIEpeceUeHue, JOIOTHEHUE,
MIEPEUYHCIIATH 3JIEMEHTBI MHOKECTB, IPUMEHSATHh CBOMCTBA MHOYKECTB

Hcnonb30Bathk rpaguueckoe NpecTaBIeHUe MHOXKECTB U CBS3€H MEXy
5.7 HUMH JUIS1 OIIMCAHMS IIPOLIECCOB U SIBJICHUMH, B TOM YKCJIE IIPU PELICHUH
3ajiay U3 IPYrux y4eOHbIX IPEIMETOB U KypCOB

HpOBepﬂeMble IJIEMEHTHBI COACPKaAHUA

Kon IIpoBepsieMblii 3JIEMEHT COJlePKAHUS

5 BeposiTHOCTB U cTaTUCTHKA

5.1 [IpencraBieHne naHHBIX B BUJE TAOIUII, JHarpaMm, rpaukoB

59 MHOKeCTBO, 2IEMEHT MHOKECTBA, IOAMHOXKECTBO. Onepanuy Haj
) MHOECTBAMU: 00bEIMHEHHE, TIepeceyeHne, JOTMOTHEHUE

53 CaolicTBa onepaluii HaJl MHOKECTBAMU: IIEPEMECTUTENIBHOE, COUETATENbHOE,
' pacnpenenuTeNbHOE, BKIYECHUS

54 Hcnonp3oBanue rpaduyeckoro npeacTaBIeHUus] MHOYKECTB J1JIsl OTUCaHUs
' pEAIbHBIX ITPOLIECCOB U SIBJICHUH, IIPU PELICHUH 3a/1a4.

55 W3mepeHue paccerBaHus JaHHBIX. J(ucriepcus U CTaHAAPTHOE OTKIOHEHUE
' YHCIIOBBIX HAOOpOB. J[MarpamMMa paccenBaHus

DneMeHTapHbIe COOBITHS c1y4ailHOro onbITa. CiaydaiiHble COOBITHS.
56 BepositHocT coObITHI. ONBITH ¢ PABHOBO3MOXKHBIMH 3JIEMEHTAPHBIMU

coObITusiMH. Ciydaiinelii BbIOOp. CBS3b MEXY MaJIOBEPOSITHBIMU U
MPAKTUYECKH TOCTOBEPHBIMHU COOBITUSIMU B IPUPO/JIE, OOIIECTBE U HAyKe

HepeBo. CBolcTBa 1€PEBbEB: €AMHCTBEHHOCTh MMYTH, CYILIECTBOBAHUE BUCSIYEH
5.7 BEPILKHBI, CBSI3b MEX]y YUCIIOM BEPIIUH U uncioM pedep. [IpaBuio
yMHOXXEHHS. Perenue 3a1ad ¢ moMonibio rpagon

[TpotuBONONIOXKHBIE COObITHA. J(narpamma Ditnepa. O0beHEHUE U

5.8 nepecedeHure coobIThil. HecoBmecTtHble coObITHSA. DOpMyIia CIOKEHUs
BEPOSATHOCTEMN
5.9 YcnoBHast BeposiTHOCTB. [IpaBuiio ymHoxeHusi. HezaBucumbie coObITHS
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[IpencraBienue sKcriepuMeHTa B BUJIE iepeBa. Pelienue 3aau Ha HaX0XKJIeHUE
5.10 BEPOSITHOCTEN C MOMOIIBIO JIepeBa CIIy4ailHOTO IKCIIEPUMEHTA, AUarpaMm
Ditnepa

O-1 KkJjacce

IIpoBepsiemblie TpeOGoBaHuA K pe3yabratam ocBoeHuss OOII

Ko .

I (l)lBe AEMOLO IIpoBepsiemble npeAMeTHbIE Pe3yJIbTATHI 0CBOEHHUS] OCHOBHOM
posep 0o0pa3oBaTeJbHOM NPOrPpaMMbl OCHOBHOTI'0 00111ero 00pa3oBaHus

pe3yjabTara

5 BeposiTHOCTB U cTaTUCTHKA

W3Bnekats U npeoOpa30BbIBaTh HHPOPMALIUIO, IPEICTABICHHYIO B
5.1 pa3IMYHBIX UCTOYHHUKAX B BHJE TAOJUI], TUarpaMm, rpadukos,
IPECTaBIATh JaHHbIE B BUJIE TAOJIULl, AUarpamMm, rpaukoB

Pemats 3agaun OpraHu30BaHHbBIM HCpC60pOM BAapUAHTOB, a4 TAKIKC C

5.2
MCIIOJIb30BAaHUEM KOMOMHATOPHBIX MPABUI M METOJIOB
53 Hcnonw3oBarh onucaTenbHbIE XapAKTEPUCTUKH IS MAaCCUBOB YHCIOBBIX
' JIaHHBIX, B TOM YHUCJIE CPEHUE 3HAYCHHS U MEPBI PACCEUBAHUS
54 HaxoanTh 4acTOTHI 3HAYEHUI U YaCTOTHI COOBITHS, B TOM YHCIIE

MMOJIB3YACH pPE3yJibTaTaMH IIPOBCACHHBIX I/ISMepeHI/Iﬁ u Ha6J'IIOI[eHPIﬁ

HaxoauTh BEposSTHOCTHU CIIy4allHbIX COOBITHH B U3YYEHHBIX ONBITAX, B
5.5 TOM YMCJI€ B OTBITAX C PABHOBO3MOXHBIMH JIEMEHTAPHBIMU COOBITUSMH,
B CEPUAX MCIBITAHMM J10 IEPBOTO YCIIEXa, B CEPUIX UCTIbITaHNN bepHymn

MMeTp npeacTaBieHue O CIyd4aiiHOM BEJIMYMHE U O PacpelelICHUN

5.6 .
BEPOATHOCTEN

Nmeth npeacTaBieHue o 3aK0HE OOJBIITUX YHCEN KaK O IPOSIBICHUHN
5.7 3aKOHOMEPHOCTH B CITy4aifHOM U3MEHUMBOCTH U O POJIM 3aKOHA OOIBIINX
YKcell B IPUpOJIe U 00IIeCTBE

HpOBepﬂeMble IJIEMEHTHBI COACPKAHUA

Kon IIpoBepsieMblii 3JIEMEHT COJEePKAHUS

5 BeposiTHOCTE M cTaTHCTHKA

[IpencraBieHne AaHHBIX B BUJE TAOIUL], TUarpaMM, rpaukoB, HHTEPIIPETAIU
5.1 |nmannsix. UreHue u noctpoeHue TalIull, quarpamm, rpadukoB 1Mo peaabHbIM
JTAHHBIM

5.2 |IlepectaHoBKH U (hakTOpHal

5.3 | CouyeraHus ¥ YUCIO COUETAHUN

5.4 | Tpeyronpnuk Ilackans. Pemenue 3amau ¢ ucnosib30BaHUEM KOMOWHATOPUKH
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['eomeTpuyeckas BepossTHOCTh. CirydallHBIN BEIOOP TOUKH U3 (DUTYPHI HA
MJIOCKOCTH, U3 OTPE3Ka U U3 YT OKPY>KHOCTH

5.5

5.6 |HUcneitanue. Ycnex u Heyaada. Cepusi HCTIBITAaHHUMA 71O IEPBOTO ycIrexa

Cepus ucnbiTanuii beprymin. BeposTHOCTH COOBITHI B CEpUM UCTIBITAHUIA

> bepnymum

5.8 | Cmyuaiinast BenMuuHa U pacrpeesieHiue BepOsSTHOCTEH

MaremaTtuueckoe OXUJAHUC N JUCIICPCHUSI. HpI/IMCpI)I MaTEMaTHYCCKOI'O

5.9
0KUJAHUSI KaK TEOPETUYECKOTO CPEIHETO 3HAYEHUS BETUYUHBI
510 MaremaTrnuecKkoe 0KUAaHUE U TUCTIEPCUS CIYYAHON BEIMYMHBI «YHCIIO YCIIEXOB
' B CEpUM UCHIbITaHUN bepHyinny»
511 [TonsiTe o 3akoHe OoJbIKX Yncen. M3Mepenre BeposSTHOCTEH C IOMOIIIBIO

yacToT. Poib 1 3HaYeHue 3aKoHa OOJIBIIMX YHCET B IIpUpoaAc u O6IJ_[CCTBC

IIpoBepsiembie HAa OI'D Mo MaTeMaTUKe
TpeOdoBaHus K pe3yiabraram ocBoeHuss OOII

000

Jlst npoBeernst OI'D 1o MaTeMaTHKe UCIOIb3yeTcs epedeHb (Koaudukarop)
IpoBepsieMbIX TpeboBaHui K pesynbrataM ocBoeHus: OOIT OOO u nepeueHp JIEMEHTOB
coZiep KaHusl.

Ilepeuensb (komudukaTop) npoBepsieMbIX TpedOBaHUIi K pe3ybTaTam ocBoeHust OOII
000

Kon IIpoBepsiembie TPeOOBaHUSA K NPEAMETHBIM Pe3yJIbTATAM OCBOCHHSA
NPOBEPsIEMOro | OCHOBHOM 00pa30BaTeIbHOM NPOrPaMMBbI OCHOBHOI'0 00111€r0
TpeOoBaHusi | 00pa3oBaHusi Ha ocHOBe PI'OC

YMeHue onepupoBaTh HOHIATUAMU: MHOXKECTBO, IOJMHOKECTBO,
olepaluy HaJl MHOXKECTBAaMH; YMEHHE ONepUPOBATh MOHATUAMU: Tpad,
CBSI3HBIU Tpad), 1epeBo, LUK, IPUMEHSAThH UX MIPU PEIICHUN 3a]1a4;

1
YMEHHUE MCI0JIb30BaTh rpa)uueckoe MpeICTaBIeHue MHOKECTB JIs
OIMCAaHUS pealIbHBIX IIPOLECCOB U SABJICHUH, IPU PEIICHUHU 3a/1a4 U3
JPYTruX y4eOHbIX IPEIMETOB
YMeHue onepupoBaTh MOHATUSAMU: ONPEACIEHUE, aKCHOMA, TEOPEMA,
2 JI0Ka3aTeNbCTBO; YMEHHE PACIIO3HABATh HCTUHHBIE U JIOXKHbBIE

BBICKA3bIBAHUS, TPUBOAUTL IIPUMCPLI U KOHTPHPUMEPBI, CTPOUTDH
BBICKA3bIBAHUA U OTPUILIAHUA BBICKA3bIBaHUH

YMeHue onepupoBaTh NOHATUSAMU: HATYpPaJIbHOE YUCIIO, IPOCTOE U
3 COCTaBHOE YHUCIIO, IETUMOCTh HaTypaJIbHbIX YUCEl, IPU3HAKH JIETUMOCTH,
1eJI0€ YHMCII0, MOAYJb YHcia, OOBIKHOBEHHAs pOoOb U IeCATHYHAs IpOoOb,
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CTaHJApPTHBIN BUJ| YUCIIA, PAIMOHAIBHOE YNCIIO, UPPALMOHAIBHOE YHCIIO,
apru(MeTHUECKUI KBAAPATHBIN KOPEHb, yMEHHE BHIMOIHATh ACHCTBUS C
YHCJIaMU, CPAaBHUBATH U YIIOPSIOYUBATH YUCIIA, IPEICTABIIATE YKUCIIA Ha
KOOPJMHATHOM IIPSIMOM, OKPYIJIATh YUCJIA; YMEHUE 1€]1aTh IPUKUIKY U
OLICHKY pe3yJIbTaTa BBIYUCICHUN

VYMeHue onepupoBaTh MOHATUAMU. CTEIIEHD € LENBIM I10Ka3aTeleM,
apru(MeTHUECKUI KBaIPaTHBIM KOPEHb, MHOTOWICH, anredpandeckas
IpoOb, TOXKJIECTBO; 3HAKOMCTBO ¢ KOPHEM HaTypaJIbHOM CTeneHu Oosiblile
4 €/IMHUIIBI;, YMEHHE BBIMOIHATH PAcUeThl 1o (hopMysam, mpeoOpa3oBaHus
LEJIBIX, IPOOHO-pallMOHATIBHBIX BBIPAXKEHUH M BBIPAXKEHUH C KOPHSAMH,
Pa30KEHNE MHOTOYWIEHA HA MHOXKUTEINH, B TOM YHCJIE C UCIIOJIb30BAHUEM
(bopMyn pa3sHOCTH KBaJpaToOB U KBaJpaTa CyMMbl U pa3HOCTH

YMeHue onepupoBaTh NOHATUSMU: YUCIOBOE PABEHCTBO, YPABHEHHUE C
OJHOU IEPEMEHHOM, YUCIIOBOE HEPABEHCTBO, HEPABEHCTBO C MIEPEMEHHOM;
yYMEHUE pelIaTh JUHEWHbIC U KBaIpaTHbIC YPAaBHEHHUS, IPOOHO-
panMoHalIbHbIE YPABHEHUS C OJTHOM NIEPEMEHHOM, CUCTEMBI ABYX
JIMHEVHBIX YPAaBHCHUH, TMHEHbIC HEPABEHCTBA U UX CUCTEMBI,
KBaJpaTHBIE U APOOHO-pAIlHOHAIbHBIC HEPABEHCTBA C OJTHOU
MIEPEMEHHOM, B TOM YHUCJIE IIPU PELIEHUH 3a7a4 U3 IPYTUX MPEIMETOB U
MPaKTUYECKHX 3a/1a4; YMEHUE UCI0JIb30BaTh KOOPIANHATHYIO MPSMYIO U
KOOPAWHATHYIO TIOCKOCTb JUISl N300paskeHMsl pellIeHI ypaBHEHHH,
HEpPABEHCTB U CUCTEM

YMeHue onepupoBath NOHATHUAMU: QyHKIMS, TpaduK GYHKLINHU, HYJIH
(GyHKINHT, TPOMEKYTKH 3HAKOIIOCTOSIHCTBA, IIPOMEKYTKH BO3pACTaHUS,
yObIBaHUs, HAaUOOJIbIlIEE U HAUMEHbLIIee 3HaUeHUsI QYHKLIUHU, YMEHHE
OTIEPHPOBATH MOHATHAMHU: TIPSIMasi IPOTIOPINOHATIBHOCTb, JTMHEHHAS

6 GyHKIMS, KBagpaTu4yHasi pyHKIMs, oOpaTHasi MPONOPLHOHAIBHOCTD,
napabosa, runep6oia; yMeHue cTpouTh rpaduku GyHKIMH, UCTIONB30BaTh
rpaduKu A7s ONpeeseHus] CBOWCTB MTPOLIECCOB U 3aBUCUMOCTEH, JIIs
peleHus 3aa4d U3 APYrux y4eOHbIX MPEIMETOB U peallbHOM KHU3HH;
yYMEHHUE BBIpaXKaTh (popMyniaMH 3aBUCUMOCTH MEXIY BEINIHHAMHU

YMeHne OICpHUpOBaATH TIOHATUSAMU. IMOCJIICA0BATCIbHOCTD,
apudMeTHUecKas 1 reoMeTpruIecKasl Iporpeccuy; yMeHHe UCTIOIb30BaTh
7 CBOICTBa Mocie0BaTeIbHOCTEN, (POPMYJIBI CYMMBI U OOLIETO YjieHa MpU
pELIeHUH 3a/Ja4, B TOM YHCIIe 3a/1a4 U3 JAPYTUX y4eOHBIX NPeAMETOB U
pEATbHOM )KU3HHU

YMeH#He peniath 3a7a491 pa3HbIX TUIOB (B TOM YHCIIE HA MPOLEHTHI, 10K
U YacCTH, IB)KEHUE, paboTy, LIEeHY TOBapOB U CTOUMOCTD IMOKYIOK U
yCIIyT, HAJIOTH, 33/1a4M U3 00JaCTH YyIpaBiIeHUS JUYHBIMU U CEMEHHBIMU

8
(GuHaHCAaMU); YMEHHE COCTABIIAThH BHIPAKEHUSI, yPABHEHHS, HEPABEHCTBA U
CHUCTEMBI 110 YCJIIOBMIO 33J1a4H, UCCIIEIOBATh ITOJIyYEHHOE PELIEHUE U
OLICHUBATh MPaBAOINOI00HOCTh MOJYYEHHBIX PE3yIbTaTOB
YMeHue onepupoBaTh NOHATUSAMU: (UTYpa, TOUKA, OTPE3OK, MpsiMasi, Iy,
9 JIOMaHasl, yroj, MHOTOYTOJIbHUK, TPEYTOJIbHUK, PAaBHOOEAPEHHBIN U

PAaBHOCTOPOHHUI TPEYTOJIbHUKH, IPSIMOYTOJIbHBIN TPEYTOJIBHHUK,
MenMaHa, OMCCeKTpHca U BHICOTA TPEYTOJIbHUKA, YETHIPEXYTOJIbHHUK,
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napajiesiorpaMM, poMO, MPSIMOYTOJILHUK, KBAApaT, TPANeIHs;
OKPYXHOCTh, KPYT, KacarejabHasi; 3HaKOMCTBO C ITPOCTPAHCTBEHHBIMH
durypamu; yMeHue peniath 3aJau, B TOM YHCJIC U3 TOBCETHEBHON
JKU3HU, Ha HAXOXKJCHUE T€OMETPHUYCCKHUX BEIHYMH C PUMEHEHUEM
M3YYEHHBIX CBOUCTB GUTYp U (PaKTOB

VYMeHHe onepupoBaTh NOHATHSMH. PAaBEHCTBO (DUTYp, PABEHCTBO
TPEYroJbHUKOB; MapaJUICIbHOCTD U NEPIEHIUKYISIPHOCTD MPSIMBIX, YTOJ
ME/1y MPSIMBIMU, TIEPICHIUKYIIAP, HAKJIOHHAS, IPOEKLHs, To00me

10 ¢duryp, nogoOHbIe TPEYTrOJIbHUKH, CHMMETPHS OTHOCHTEIHHO TOUKH U
IpsSIMOH; YMEHHUE Paclio3HaBaTh PaBEHCTBO, CHMMETPHIO U TI0g00ne
buryp, napayuieIbHOCTh U NEPIEHANKYISPHOCTD MPSIMBIX B OKPY’KaIOIIEM
MHpe

YMeHue onepupoBaTh NOHATHAMU: JUIMHA, PACCTOSIHUE, Yol (BeTMYHHA
yriia, CHHYC U KOCHHYC YIJIa TPEyroJbHHUKA), IUIOMIa/b; YMECHHE
OLICHUBATh pa3Mephbl IPEIMETOB U 0OBEKTOB B OKPYKAIOILIEM MUDE;
yYMEHHUE NPUMEHATH (OPMYIIbI IEPUMETPA U IUIOLIAAU MHOTOYTOJIbHHUKOB,
11 JUIMHBI OKPY’KHOCTH U IUIOLIA/IU Kpyra, 00beMa MpsiMOYTOJIbHOI'O
napaujelenunesa; yMeH1ue NpuMeHsITh IPU3HAKK PaBeHCTBA
TPEYrOJIbHUKOB, TEOPEMY O CYMME YIJIOB TPEYTOJbHUKA, TEOPEMY
[Tudaropa, TpUroHOMETpUUYECKUE COOTHOLICHUS ISl BBIYUCIICHUS JAJIUH,
pacCTOSHUH, IIIOMIAACH

Ymenne nzo00paxkaTh MIOCKUE PUTYPHI M X KOMOMHAIUH,
IPOCTPAHCTBEHHBIE (PUTYPBI OT PYKH, C IOMOILBIO YEPTEKHBIX
MHCTPYMEHTOB U 3JIEKTPOHHBIX CPEJICTB 10 TEKCTOBOMY MM
CHUMBOJIbHOMY OIHCaHMIO

12

YMeHue onepupoBaTh NOHATHAMU: IPSIMOYTOJIbHASI CUCTEMA KOOPJUHAT;
KOOpAMHAThI TOYKH, BEKTOP, CYMMa BEKTOPOB, IIPOM3BEICHNE BEKTOPA Ha
13 YUCII0, CKATAPHOE POU3BEACHUE BEKTOPOB; YMEHHUE UCIIOJIb30BaTh
BEKTOPBI M KOOPAMHATHI [l TPEICTABICHHS JaHHBIX U PELICHUs 3a/1aY, B
TOM YHUCIIE U3 IPYTUX yYEOHBIX MPEAMETOB U pealbHON KU3HU

YMeHue onepupoBaTh NOHATHAMU: CTOJIOUKOBBIE U KPYTOBBIE
Jarpammbl, TaOJIUIb], cpeHee apupMeTHIecKoe, Meiuana, Hauoosbliee
U HauMeHbIlIee 3HaUeHHs], Pa3Max YMCIIOBOro Habopa, yMEHHE U3BIIEKaTh,
14 MHTEPIPETUPOBATH U IPEOOPa30BbIBATh UH(OPMALINIO, IPEICTABICHHYIO
B Ta0/IMLIaX U Ha JUarpaMmax, OTpa)karollylo CBOMCTBA U XapaKTEPUCTUKU
peaJIbHBIX MPOLIECCOB U SBJIEHUH; YMEHUE PACIIO3HABATh N3MEHUYUBBIE
BEJIMYMHBI B OKPYKAIOILEM MUPE

YMeHue onepupoBaTh NOHATHAMU: CITYYAHBIH OMBIT (CITyYaifHbIH
9KCTIIEPUMEHT), AJIEMEHTapHOE COOBITHE (3JIEMEHTAPHBIN UCXO/T)
CJIy4aifHOTO OIIBITa, CIy4aiiHOe COOBITHE, BEPOSATHOCTh COOBITHS; YMEHUE
HAXOJHUTh BEPOSITHOCTH CIy4allHBIX COOBITHI B OMBITaX C

15 PaBHOBO3MOXHBIMH 3JIEMEHTAPHBIMU COOBITHSIMH; YMEHHUE peIllaTh 3a/1a4H
METOI0M OPraHU30BaHHOIO Nepedopa U ¢ UCIOIb30BAHUEM NTpaBHIIA
YMHOXXEHUS;, YMEHHE OLICHUBATh BEPOSITHOCTH PEAIbHBIX COOBITHN U
SBJIEHUH, TOHUMATh POJIb MPAKTUUECKH TOCTOBEPHBIX U MAJIOBEPOSITHBIX
COOBITHI B OKPY>KAIOIIIEM MUPE U B )KU3HU; 3HAKOMCTBO C TIOHSATHEM
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HE3aBUCHMBIX CO6I>ITPII>'I; 3HAKOMCTBO C 3aKOHOM OOJIBIIMX YHMCET U €T0
POJIBIO B MAaCCOBBIX SABJICHUAX

YMenue BRIOUpaTh MOAXOIAIINN U3yYSHHbIH METO/T TSl PEILICHHS 3a1a4H,
IIPUBOJUTH IIPUMEPBI MATEMATHYECKUX 3aKOHOMEPHOCTEN B IPUPOJE U
JKU3HH, PaCIIO3HABATh IIPOSIBJIICHUE 3aKOHOB MaTEMAaTUKHU B UCKYCCTBE,
OINMCHIBATh OTJEJIBHBIE BBIIAIOIIMECS PE3YJIBTATh, IIOJyYEHHBIEC B X0
pPa3BUTHUSA MaTEMAaTHUKU KaK HAYKH, IPUBOJUTH IPUMEPBI MATEMATHYECKUX
OTKPBITHI U UX aBTOPOB B OTEUECTBEHHOW U BCEMUPHON UCTOPUH

16

Hepeqeﬂb 3JIEMECHTOB COJACPKaHUS, IIPOBEPHACMBIX HA OI'D mo maTeMaTHKe

Kon IIpoBepsieMblii 3JIEeMEHT COEePKAHUS

1 Yucia 1 BEIUUCIIEHUS

1.1 |HarypanbHble u uenble uncina. [Ipu3Haku 1e1MMOCTH LIEBIX YHUCE

OOBIKHOBEHHBIC U ICCATHYHBIE APOOH, MPOIIEHTHI, 0ECKOHEYHBIC TEPHUOTUICCKIE

12 | e

1.3 | PanmonanpHble yncna. ApudmMeTndeckue onepanuy ¢ paluoOHaTbHBIMHA YHCIaMA

HeﬁCTBHTeHBHBIe qucia. ApI/I(bMCTI/I‘leCKI/Ie o1repanuu ¢ HeﬁCTBHTeHLHLIMH
quci1aMu

14

[TpuGnmxeHHbIE BEIYMCIICHUS, TTPaBHUIIa OKPYTIICHHS, IPUKHIKA U OIICHKA

1.5 .
pe3yibTara BBIYMCICHUN

2 Anrebpanyeckue BbIpaKEHUS

2.1 | BbykBeHHBIC BhIpaKEHUs (BBIPAXKCHUS C IEPEMEHHBIMH)

Crenens ¢ nensiM nmokaszaresneM. CTeneHb ¢ palliOHABHBIM MOKa3aTeNleM.
CBoiicTBa CTEIEHA

2.2

2.3 | MHOro4ieHsl

2.4 | Anrebpanueckast 1poOb

Apudmernueckuit KopeHb HaTypajabHOM cTeneHu. JledcTBus ¢ apudMeTHIeCKUMHU
KOPHSIMH HAaTypaJbHOU CTENEHU

2.5

3 ypaBHeHI/IH 1 HECPABCHCTBA

Lenbie u 1poOHO-paioHaNbHbIEe ypaBHEHUSI. CUCTEMBI M COBOKYITHOCTH
YpaBHEHUI

3.1

Lenbie 1 1poOHO-panoHaTbHBIE HepaBeHCTBA. CHCTEMBI U COBOKYITHOCTH
HEpPABEHCTB

3.2

3.3 | Permenne TekcTOBBIX 3a1au

4 YucaoBele MOCIEA0BATEILHOCTH

4.1 IlocnenoBaTeabHOCTH, CIIOCOOBI 3aJIaHUs IMOCIEI0BATEILHOCTEHM

4.2 | Apudmernueckast ¥ TeoMeTpruecKas nporpeccun. GopMylia CIIOKHBIX MPOLIEHTOB

[JOKYMEHT NMOZAMNWUCAH 3MEKTPOHHOW MOANMUCHIO

4oy "BEHAA", LLErOS1b AJIEKCAHZP OCKAPOBWY, AVUPEKTOP 19.10.26 15:54 (MSK) Ceptudukat 037D036800A6B475B74059849D4414A7B6
[eiictByeT ¢ 14.08.26 no 14.11.27




OyHKIUU

dyHK1UA, criocoObl 3aganus GyHkiuu. ['paduk ¢pyHkimn. O6macTh onpeacIeHus
Y MHOXXECTBO 3HaueHu ¢pynkuuu. Hymn ¢pynkuuu. [IpomexyTku

5.1. |3HakonocTosHCTBA. [IpoMeKyTkr MOHOTOHHOCTH (pyHKIIMHU. MakcUMyMBbl 1
MUHUMYMBI GyHKIMU. Hanbonpiiee 1 HanMeHblee 3HaueHue (pyHKIUN Ha
IIPOMEKYTKE

6 Koopaunats! Ha IpsIMOM U INIOCKOCTH

6.1 |KoopaunatHas npsimast

6.2 | /lexapToBBl KOOPIUHATHI HA INIOCKOCTH

7 I'eomerpus

7.1 |I'eomerpuueckue Gurypsl u X CBOMCTBa

7.2 | TpeyronpHuk

7.3 | MHOrOYrojabHUKU

7.4 | OKpy>KHOCTb U KpYyT

7.5 |H3mepeHue reoMeTpu4eCcKuX BEITUYHH

7.6 | BekTOpHBI HA TUIOCKOCTH

8 BeposiTHOCTB M cTaTHCTHKA

8.1 |OmnucarenbHas CTaTUCTUKA

8.2 | BepositHOCTD

8.3 | KomOunaropuka

8.4 | MHoxecTBa

8.5 |[I'padsr

HNudopmanusi 00 HCTIOIB30BAHHH 3JIEKTPOHHBIX (HU(POBBIX) 06pa3oBaTEeILHBIX
pecypcoB

Pabouass mporpamma y4YUTBHIBAET BO3MOKHOCTb HCIIOJIB30BAHMS 3JIEKTPOHHBIX
(poBBIX) 00pa30BATENBHBIX PECYPCOB, SIBISIOMIUXCS Y4EOHO-METOIHUCCKUMU
MaTepuajgamMH, HCIOIb3yeMbIMU JUIsi OOyY€HUss M BOCIUTaHUS OO0ydYaroIuxcs,
OpPE/ICTABICHHBIMH B  3JCKTPOHHOM  (UH(PPOBOM) BHIAEC H  PEATHU3YIOLIUMH
IUIAKTUYECKHE BO3MOKHOCTH HWH(OPMALMOHHO KOMMYHHKAIIMOHHBIX TEXHOJIOTUH,
coJiepKaHue KOTOPBIX COOTBETCTBYET 3aKOHOIATENILCTBY 00 00pa3oBaHHM:

Enunoe coneprxanne obiero oopazoBanus (€ds00.ru) - [Togbopka METOAMYECKIX
MaTepUAIOB IS YUYUTENIEH MPEIMETHHKOB, KJIACCHBIX PYKOBOIMTENEH, COBETHUKOB T10
BOCITUTAHUIO.

bubnuoreka MOBUI (MockoBckas AIIEKTPOHHAS IIKOJIa)
(https://uchebnik.mos.ru/main) 3To HIMPOKHIA HAOOP 3JIEKTPOHHBIX YYCOHHKOB H
TECTOB, MHTCPAKTUBHBIC CIICHAPUH YPOKOB B JJIEKTPOHHOW OmOmmoreke. Perenus
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MDOIII nocTynHbI A1 BCEX U yXKe MOJTYYHIIN BBICOKHE OLICHKH YUMTENEH, pouTeNnel u
JIeTen psaa.

Nudopmanus 06 yuere nporpaMmmMbl BOCIUTAHUSA B IPorpaMMe npeaMera

PaGouas IIporpamma Bocimranus YOY «Benna» peanu3yercs, B 4aCTHOCTH, Yepes
WCIIO0JIB30BAaHUE BOCIIUTATEIBLHOIO OTEHIMANA ypoka. Ha ypokax yuutenb ctpeMurcs
YCTaHABJIMBATH JIOBEPUTEIbHBIE OTHOLIEHUS MEXKIY YUUTEIEM U YUEHUKAMH,
CHOCOOCTBYIONINE MTO3UTHUBHOMY BOCIPUSITHIO YHAIIUMUCS TPeOOBaHMM U POCKO yUHUTE,
AKTUBH3AIMH UX ITO3HABATEIHLHOU JEATEIILHOCTH; MOOYXIaTh MIKOJLHUKOB COOTIOAATH Ha
YpOKe OOIIEIPHUHSTHIC HOPMBI TIOBEICHHS, TIPaBKJIa OOIICHHS CO CTAPUIMMU (YUUTEISIMHU) U
cBepcTHUKaMH (IIKOJIbHUKAMHU); PUBJICKATh BHUMAHUE IIIKOJLHUKOB K [IECHHOCTHOMY
aCreKTy M3y4YaeMbIX Ha YPOKE SIBJICHHM, OpraHM30BbIBaTh PabOTy JAeTel ¢ CoLUaIbHO
3HaYUMOM nH(opManuel — 00CyK1aTh, BEICKa3bIBATh MHCHHE; UCIIOJIb30BATh
BOCIHUTATEIbHBIE BOBMOXKHOCTH COZAEPkKaHHs Y4eOHOT0 MpeMeTa yepe3 JEMOHCTPALHIO
JIETSIM TIPUMEPOB OTBETCTBEHHOTO TPAXKIAHCKOTO MTOBEICHNUS, IPOSIBJICHUS YEIIOBEKOIIOOUS U
I00POCEPICYHOCTH; IPUMEHSATH HA YPOKE UHTEPAKTUBHBIE (POPMBI paOOTHI:
WHTEJUICKTYaJIbHBIC UTPBI, TUIAKTHYECKUHN TeaTp, TUCKYCCUH, pabOTHI B mapax u Ap.

[OKYMEHT NMOZAMNWUCAH 3NEKTPOHHON MNOANUCHIO

Yoy "BEHAA", LLEETO/b ATEKCAHZP OCKAPOBWY, AUPEKTOP 19.10.26 15:54 (MSK) Ceptudukat 037D036800A6B475B74059849D4414A7B6
[elictayeT ¢ 14.08.26 no 14.11.27




