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PaGouas mporpamma y4ebHOTO Kypca «BeposiTHOCTh U CTaTHCTUKA» Ha YPOBEHb OCHOBHOTO
obmero oopazoBanus 1yist o0ydarommxces /—9-x kinaccoB 'BOY «Cpennsist mxona Ne 1y
pa3paboTaHa B COOTBETCTBHUHU C TPEOOBAHHSIMH:

o  ®enepanpHoro 3akoHa ot 29.12.2012 Ne 273-03 «O6 obpazoBanuu B Poccuiickoii
denepanuny;

o mnpuka3za Munnpocsenierus ot 31.05.2021 Ne 287 «O06 yTBepxaeHun
benepanbHOro rocy1apcTBEHHOI0 00pa30BaTEIBLHOTO CTaHIaPTa OCHOBHOT'O
o0111ero 00pa3oBaHuUsY,

o mpukaza Munnpocsemenus ot 18.05.2023 Ne 370 «O06 yrBepxkacHuu heaeparbHON
00pa3oBaTeNbHON MPOrPaMMbl OCHOBHOTO 00IIeT0 00pa3oBaHUs,

e mpukaza Munnpocsemenus ot 22.03.2021 Ne 115 «O6 yrBepxaeHuu [Topsinka
OpraHu3alliK U OCYIIECTBICHHS 00pa30BaTEIbHON AEATETLHOCTH 10 OCHOBHBIM
0011eo0pa3oBaTeIbHBIM IIPOrpaMMaM — 00pa30BaTebHBIM IPOrpaMMaM
HAYaJIbHOTO 00IIET0, OCHOBHOTO OOIIEro M CpeIHero oduiero o0pa3oBaHus,

e CII 2.4.3648-20 «CaHuTapHO-3MHIEMHOJOTUYECKHE TPEOOBAHUS K OPTaHU3AIUSAM
BOCIIUTAHMS U O0YYEHHUs, OTABIXA U O3JOPOBICHUS ACTEH 1 MOJIOJICKI,
YTBEP)KJICHHBIX TTIOCTAHOBJICHUEM TJIaBHOTO caHuTapHoro Bpada ot 28.09.2020 No
28;

e CanlluH 1.2.3685-21 «'urneHnueckre HOpMaTUBBI U TPEOOBaHUS K 00ECIICUECHHUIO
6e3omacHOCTH U (WK) OE3BPEIHOCTH IS YeJIOBEKa (PaKTOPOB CPEIbl OOUTAHUS,
YTBEPKACHHBIX IOCTAHOBJICHHEM IJIABHOTO cCaHUTapHOTro Bpaya oT 28.01.2021 Ne
2,

e KOHIICTIIIMU PA3BUTHUSI MATEMATUYECKOTO 00pa30BaHHUsl, YTBEPKACHHOMN
pacniopspxerneM IlpaButenscTBa ot 24.12.2013 Ne 2506-p;

e y4eOHOTO IJIaHa OCHOBHOTO 00111ero 00pa3oBaHus, YTBEPKAECHHOTO MPUKA30M
I'BOY «Cpennsist mxona Ne 1» ot 31.08.2022 Ne 175 «O6 yTBep»KA€HUN OCHOBHOM
o0pa3oBaTenbHOI MPOrpaMMbl OCHOBHOTO O0IIIETr0 00pa30BaHUY;

e (enepanbHOI paboueit mporpamMMbl yueOHOTO Kypca «BepoSTHOCTh M CTATUCTHKAY,
KOTOPBI BXOJIUT B COCTaB yueOHOro mpeamMera «MaTeMaTHKa.

PaGouas mporpamma opreHTHpPOBaHA HA 1IE€BbIE TPUOPUTETHI, CHOPMYIUPOBAHHBIE B
(dbenepaibHON pabouelt mporpaMme BOCIUTaHUs U B paboueit mporpamme Bocniutanusi [ bOY
«Cpennsis mkona Ne 1.

B coBpemeHHOM IM(POBOM MUPE BEPOSTHOCTD U CTATUCTHKA MPHOOPETAIOT BCE OOIBIIYIO
3HaYMMOCTb, KaK C TOUKH 3pEHHsI IPAKTUYECKUX MPUIIOKEHUH, TaK U UX POJIH B
oOpa3oBaHHM, HEOOXOIMMOM Ka)KJIOMY 4esioBeKy. Bo3pacTaer umncio npodeccuii, npu
OBJIa/IEHUHU KOTOPBIMU TpeOyeTcst Xopoluasi 6a30Basi MOATOTOBKA B 00JIACTH BEPOSTHOCTH U
CTaTUCTHKHU, TaKad IMOATrOTOBKA BaXXHaA AJIA IMTPOAOJIZKCHU A O6p330BaHI/I${ " 4Jis ycnemHOﬁ
npoecCUOHATLHON Kapbephl.

Ka)KI[BIfI YCJIOBCK MOCTOAHHO MPUHUMACT PCIICHUA HAa OCHOBC UMCIOIINUXCA Y HCTO JJaHHBIX.
A JUIA 000CHOBAHHOTO MMPUHATHUA PCIICHHUA B YCIIOBUAX HEAOCTATKA UIIN H30BITKA
I/IH(I)OpMaI_[I/II/I HCO6XOI[I/IMO B TOM YHUCJIC XOpOUIO C(l)OpMI/IpOBaHHoe BCPOATHOCTHOC U
CTaTUCTHYCCKOC MBIIIJICHHUCE.

VIMeHHO MOATOMY OCTpPO BCTana HEOOXO0AUMOCTh CHOPMHUPOBATH y 00YUAIOIIHUXCS
(GYHKIIMOHATIBHYIO TPAMOTHOCTD, BKIIIOUAIOLIYIO B €051 B KaUeCTBE HEOThEMIIEMOM
COCTAaBIISIOLIEH YMEHUE BOCIPUHUMATh U KPUTUYECKU aHAJTU3UPOBATh HH(OPMAIIHIO,
MIPE/ICTAaBICHHYIO B Pa3IMUHbIX (hOpMax, IOHUMATh BEPOSITHOCTHBIA XapaKkTep MHOTHX
pEaJIbHBIX MTPOLIECCOB U 3aBUCUMOCTEH, IPOU3BOANUTD IPOCTEMIINE BEPOATHOCTHBIE PACUYETHI.



3HAaKOMCTBO B Y4€OHOM Kypce ¢ OCHOBHBIMH NMPUHLIUIIAMH cOOpa, aHATIN3a U MIPEICTABICHHS
JTAHHBIX U3 PAa3IMYHBIX chep KU3HHU 00IIECTBA M TOCYIapCTBA MPHUOOIIAET 00yJarOITUXCs K
00IIeCTBEHHBIM HHTepecaM. M3yueHne 0CHOB KOMOMHATOPUKY PAa3BUBAET HABBIKU
OpraHu3aIyu rnepedopa u moAcYETa Yruciaa BAPHAHTOB, B TOM YHCIIC B TIPUKJIAIHBIX 3a/1a4ax.
3HAaKOMCTBO C OCHOBaMH T€OpUH rpadoB co3naéT MaTeMaTHUECKUH PyHAaMEHT JIs
(dbopMHUpPOBaHUS KOMIIETECHIIHIA B 001aCTH HH(GOPMATUKH U IIUPPOBBIX TeXHOJIOTHH. [Tpn
M3YYEHHUH CTATHCTUKU M BEPOSTHOCTH 00OTAIAIOTCS PEACTABICHUS 00yYarOIUXCs O
COBPEMEHHOW KapTHHE MHpa U METOJAX €ro UCCIIeA0BaHuMsl, (GOpMUPYETCs HOHUMAHHUE POJIU
CTaTUCTHKH KaK MCTOYHHKA COIIMAIHHO 3HAUMMOW MH(POPMALIUHU U 3aKJIJABIBAIOTCS OCHOBBI
BEPOSITHOCTHOTO MBIIIIJICHHUS.

B cooTBeTcTBUY C JaHHBIMU IIENISIMU B CTPYKTYpE MPOrpaMMbl y4eOHOTO Kypca
«BeposTHOCTh U CTaTUCTUKA» OCHOBHOTO OOIIEro 00pa30BaHMsI BBICICHBI CICTYIOIIHIE
coJiepKaTebHO-MeToIuuecKue TuHUK: «[IpencraBienue TaHHBIX U ONUcaTeIbHAS
CTaTHCTUKA», «BeposTHOCTEY, «DNeMEHThI KOMOWHATOPUKNY, «BBEIEHUE B TEOPHIO
rpadoBy.

Conepxanue muHuu «lIpeacraBieHre TaHHBIX U ONMKUCATEIbHASI CTATUCTUKAY» CITY>KUT
OCHOBO# JIIs1 pOPMUPOBAHUS HABBIKOB pa0OTHI ¢ HH(OPMALUEH: OT YTCHHS U
HWHTEpIpeTay HHGOPMAIIMH, MPECTAaBICHHON B TaOIMIIaX, HA AMarpaMMax u rpadukax, 10
cOopa, IpeICTaBICHHS U aHAIHM3a IAHHBIX C HCIIOJIb30BAHHEM CTATUCTHUCCKHUX
XapaKTePUCTHK CPEIHUX U pacceuBaHus. PaboTas ¢ maHHBIMU, 00yUarOLIUecs ydaTcs
CUHMTHIBATh M HHTEPIIPETUPOBATH JIaHHBIC, BBIIBUTATh, ApT'YMEHTUPOBATh U KPUTUKOBATh
MPOCTEHINNE TUIIOTE3bI, Pa3MBIIUIATH HaJ (aKTOpPaMH, BBI3BIBAIOITUMU U3MEHYMBOCTD, U
OIICHUBATh WX BJIUSHUE HA PACCMATPUBAEMBbIC BEJIMUUHBI U TIPOLIECCHI.

HHTynTHBHOE NPEACTABICHUE O CIIy4aliHOW N3MEHYMBOCTHU, UCCIIEOBAHNE
3aKOHOMEPHOCTEN U TEHACHIIUI CTAHOBUTCS MOTUBUPYIOIIEH OCHOBOM JJI1 H3y4YEHHUs TEOPUHU
BEPOATHOCTEN. bonbIlloe 3HaueHNe UMEIOT IPAKTUYECKUE 3aJaHusl, B YACTHOCTH OIIBITHI C
KJIACCHYECKUMH BEPOATHOCTHBIMU MOJCIISIMH.

[ToHsATHE BEpOATHOCTH BBOJUTCS KaK Mepa MpaBaonono0us cirydaitnoro coosrtus. [pu
U3YyYEHUH Yy4eOHOro Kypca oOyyaromuecs: 3HaKkOMATCS C MPOCTEHITMMH METOAAMU
BBIYMCIICHHS BEPOATHOCTEN B CIyYalHBIX YKCIIEPUMEHTAX C PABHOBO3MOKHBIMU
3JIEMEHTapPHBIMUA UCXOAAMHU, BEPOSATHOCTHBIMU 3aKOHAMM, ITO3BOJIAIOIIMMU CTABUTh U PEIIAThH
OoJee cioxHble 3a7aul. B yueOHbINM Kypc BXOAST HadallbHbIE MTPEACTABICHUS O CIIy4ailHbIX
BEJIMYMHAX U UX YUCIIOBBIX XapaKTEPUCTUKAX.

B paMKax yqe6Hor0 Kypca OCYIICCTBIIAICTCS 3HAKOMCTBO 06yqa}oumxcs[ C MHO>XXCCTBaAMH U
OCHOBHBIMH OIICPALUAMHA HAZl MHOXKXECTBAMHU, PACCMATPUBAIOTCA ITIPUMCPLBI IIPUMCHCHU A 1T
peIICHUA 3a/1a4, a TAKIKC UCITOJIb30BaHUA B APYTUX MAaTCMATUYCCKUX KypCax U y‘~I€6HI>IX
npeamMeTax.

B 7-9 knaccax usydaercs yueOHbIN Kypc «BeposTHOCTh U CTATUCTHKA», B KOTOPBIA BXOST
paznensl: «I[IpencraBieHne TaHHBIX U ONUCATENbHAs CTaTUCTHKAY, «BeposTHOCTDY,
«OneMeHThl KOMOMHATOPUKHY, «BBeZieHne B Teopuio rpadoBy.

Ha uzydenue yueGHOro Kypca «BeposTHOCTb U cTatucThka» otBoautcs 102 vaca: B 7-M
kiacce — 34 ygaca (1 gac B Hezesro), B 8-m kiacce — 34 yaca (1 gac B Hezenio), B 9-M Kiacce —
34 yaca (1 uac B HenelO).

21.]'[5{ peanmaulxm HpOFpaMMBI I/ICHOJ'IBSYIOTCﬂ yqe6HI/IKI/I, }IOHYHICHHI)IG K UCITOJIB30BAHUTIO
MIPH peaTn3alii UMEIOIUX TOCYAaPCTBEHHYIO aKKPEAUTAIINI0 00pa30BaTEIbHBIX MPOTPAMM
Ha4aJIbHOTO OOIIET0, OCHOBHOT'O OOIIIETO, CPEeIHEro 00IIero 00pa3oBaHus OpTaHU3aIUIMH,



OCYILIECTBISIONIMMU 00Pa30BaTENbHYIO JAESITEIBHOCTD, IPUKa30M MHHITPOCBEIIEHHS OT
21.09.2022 Ne 858:

e Marematuka. BeposaTHoCTh U cTaTucTHKA: 7—9-€ KJTacChl: 0a30BbIi YPOBEHB:
y4eOHUK: B 2 yacTsx, 7-9 knaccel/ Beicoukuit U.P., Smenko U.B.; nox pen.
Smenko U.B., Akumonepnoe o6miectBo «M3aatenbetBo «IIpocBemieHuey

DJeKTpOHHBIC 00Pa30BaTEILHBIC PECYPCHI, TOMYIIECHHBIC K HCIIOJIb30BAHHUIO P PeaTU3aI[iK
HUMEIOIIHMX FOCYIapCTBEHHYIO aKKPEAUTALINIO 00pa30BaTeIbHbIX MPOrPAMM HAYaIbHOTO
00111eT0, OCHOBHOTO O0IIET0, CpeIHero 00mero oopa3oBanus mpukazoM MUHIPOCBEIICHUS
ot 02.08.2022 Ne 653:

e BepostHocTs u cratuctuka, 7 kinace, DI'AOY IO «Axanemus MunnpocBeieHus
Poccuny;

e BepositHOCTh U cTatucThKa, 8 Kitace, DIAOY JII1O «Axkagemusi MUHIIPOCBEIICHUS
Poccuny;

e BepositHOCTh U cTatucTuka, 9 kiace, DI'AOY JII10 «Akagemust MUHIIPOCBEIIICHUS
Poccuny

Conep:xxanue yuyeOHOro nmpeamMera

/-7 KJIACC

[IpencraBneHne NaHHBIX B BUAE TaOJIUII, AUAarpaMM, rpaMKoB. 3aroHeHne TabJIHIl, YTCHUE
U MOCTpOCHUE TrarpamMm (CToJOMKOBBIX (CTOJI0YATHIX) M KPYTroBbIX). UTeHue rpadukos
peasibHBIX MpoiieccoB. M3BneueHne nHdGopmanuy U3 AuarpamMm | TabIIuil, HCIOJIb30BaHHUE U
MHTEpIIpETAIUs IaHHBIX.

OnucarenpHasi CTAaTUCTUKA: CpeiHEE apupMeTHIecKoe, MeuaHa, pa3Max, HauboJbliee u
HauMeHbIIIee 3HaUYeHUsI Habopa YHCIOBBIX AaHHBIX. [[puMepsl cinydaitHONW W3MEHYHBOCTH.

CryuaitHblii SKCTIepUMEHT (OTIBIT) U CiTy4aiiHoe coObIThe. BeposiTHOoCTh 1 yacToTa. Pob
MaJIOBEPOSATHBIX M MPAKTHUYECKU JOCTOBEPHBIX COOBITUI B MPUPOJIC U B 001IecTBe. MOHETa 1
WrpajbHasi KOCTb B TEOPUU BEPOSTHOCTEN.

I'pad, Bepmnna, pedbpo. Crenensb BepuHbl. Ynciio pédep 1 cyMMapHas CTETIeHb BEPIIHH.
IMpencraBnenue o cBs3uoctu rpada. Lenu u nukiel. [Tytu B rpadax. O6xon rpada (ditnepos
nyTh). [IpeacraBnenue 06 oprueHTHpOBAaHHOM rpade. Pemierne 3a1a4u ¢ moMoIipio rpados.

8-1 KJace
Hpe,Z[CTaBJ'IeHI/Ie JAHHBIX B BUJIC Ta6J'II/II_[, auar paMM, l"pa(bI/IKOB.

MHO)€eCTBO, 3JIEMEHT MHOKECTBA, TOAMHOKECTBO. Oniepaniuy HaJl MHOKECTBAMH:
o0BeIMHEHnEe, TIepecedeHue, ononHenue. CBoicTBa onepanuii HaJ MHOKECTBAMHU:
MEPEMECTUTEIBLHOE, COYETATEIBbHOE, PACIIPEEIUTENbHOE, BKIOUeHUs. cnonb30Banne
rpadUyecKoro MpeACcTaBlIeHUs MHOKECTB JJIsl OMMMCAHUS PEabHBIX MPOIIECCOB U SBJICHHH,
MpY PEUICHUH 3a]1a4.



I/IsMepeHHe pacccruBaHus NaHHbIX. I[I/ICHepCI/IH " CTaHAAPTHOC OTKIIOHCHUC YU CIIOBBIX
HabopoB. /lnarpamMmma paccenBaHusl.

DneMeHTapHbIe COOBITUSI CITydaiftHOTO ombITa. Ciny4yaitHbie cCOObITHS. BepoaTHOCTH COOBITHH.
OMnBITH C PABHOBO3MOXXHBIMH 3JIeMEHTapHBIMU COOBITHSIMU. CirydaitHblii BBIOOD. CBsI3b
MEX1y MAJIOBEPOSTHBIMU U MIPAKTUYECKH IOCTOBEPHBIMU COOBITUSMHU B MIPUPOJIE, OOIIECTBE
Y HayKe.

HepeBo. CBoiicTBa 1€pEBbEB: €AMHCTBEHHOCTH ITyTH, CYIIECTBOBAHNE BUCSIUCH BEPIINHBI,
CBSI3b M@Ky YMCIIOM BepIInH H ynciioM péodep. [IpaBuno ymHoxkenus. Pemenne 3amau ¢
MIOMOIIBIO TpadoB.

[TpoTtuBomnonoxHbIe COOBITHA. InarpamMmma Dittepa. O0beTMHEHUE U TIEpeceUeHrne COOBITUH.
HecoBmectHble coObiTus. DPOpMyIa CII0KEHUS BEPOATHOCTEN. Y CIIOBHAsI BEPOATHOCTb.
[IpaBuio ymuoxxenus. HezaBucumelie coobiTus. [IpeacraBnenue skcriepruMeHTa B BUE

nepesa. Pemenue 3a1a4 Ha HaX0XKAEHUE BEPOATHOCTEN C TOMOIIBIO JIEPEBa CIIy4ailiHOT O
SKCIIEPUMEHTA, Auarpamm JDitepa.

O-1 KkJ1ace

Cunyc, kocunyc, TaureHc yrioB ot 0 10 180°. OcHOBHOE TPUTOHOMETPHUYECKOE TOXKIECTBO.
dopMmyIibl TPUBEACHUS.

Pewmenne tpeyronbHUKOB. TeopeMa KOCHHYCOB U TEOpEMa CHHYCOB. Penienne nmpakTuyeckux
3a/1a4 ¢ UCIOJIb30BAHUEM TEOPEMBI KOCUHYCOB U TEOPEMBI CUHYCOB.

Hpeo6pa30BaHHe HO,I[O6I/I$I. HOI[O6I/IG COOTBCTCTBCHHBIX 3JICMCHTOB.

Teopema o mpou3BeIeHUH OTPE3KOB XOP/I, TCOPEMBI O IIPOU3BEICHIH OTPE3KOB CEKYIIUX,
TeopeMa 0 KBaJpaTe KacaTeIbHOM.

BeKTOp, JJIMHa (MOI[YJ'IB) BCKTOPA, COHAIIPABJICHHBIC BEKTOPBI, IPOTUBOIIOJIOKHO
HAITpaBJICHHLIC BEKTOPLI, KOJVIMHCAPHOCTE BEKTOPOB, pPaABCHCTBO BEKTOPOB, OINCpallvui HAL
BCKTOpPAMHU. Paznoxenue BCEKTOPA IO ABYM HCKOJIJIMHCAPHBIM BEKTOPAM. KOOpI[I/IHaTBI

BCKTOpaA. CKaJmpHoe IMPOU3BCACHUC BEKTOPOB, IPUMCHCHHUEC JIA HAXOXKIACHUA JJIMH U YIJIOB.

JlexapToBBI KOOPAMHATHI HA IIJIOCKOCTH. Y paBHEHUS IIPSIMOM M OKPY>KHOCTH B KOOpAUHATAaX,
[IepEeCEYCHUE OKPYKHOCTEN U NPAMBIX. METOJ KOOPAUHAT U €ro IPUMEHEHUE.

[IpaBuibHBIE MHOTOYTOJIBHUKM. [[TMHA OKpYKHOCTH. [ panycHas u panunanHas Mepa yria,
BBIYMCIICHHE JUIUH AYT OKpYyXHOCTEH. [Imomanp kpyra, CEeKTopa, CErMEHTaA.

JIBHM>KEHHUS TIJIOCKOCTH U BHYTPEHHUE CUMMETpUH QUryp (31eMeHTapHbIe MPECTaBICHUS).
[TapamnensHblil nepenoc. I1oBopoT.

Ili1anupyemsbie pe3yabTaThl 0CBOCHUS
IporpaMmbIl

JINYHOCTHBIE Pe3yJabTaThI



JInuHOCTHBIE pe3yIbTaThl OCBOECHHS NPOrpaMMbl ydeOHOTro Kypca «BeposTHOCTh 1
CTaTUCTHUKA» XapaKTEPU3YIOTCH:

1) naTpuoTnyeckoe BOCIUTAHHE:

MPOSIBJICHUEM UHTEpPECa K MPOIUIOMY U HACTOSIIIIEMY POCCUICKOM MaTEMAaTUKH, [ICHHOCTHBIM
OTHOIIEHUEM K JOCTHKEHHUSIM POCCUMCKUX MAaTEMATUKOB U POCCHUMCKOW MaTEMAaTHUYECKON
ITKOJIBI, K UCTIOJIb30BAHMIO ATHX JOCTH)KCHHUH B IPYTUX HAyKaxX M MPHUKJIAJIHBIX cdepax;

2) IPaKIAHCKOEC U TYXOBHO-HPABCTBCHHOC BOCIIMTAHHUE!

TOTOBHOCTBIO K BBITIOJTHEHHUIO 0053aHHOCTEH IpakIaHIHA U pealln3alliy ero Ipas,
MIpPe/ICTaBJICHUEM O MaTeMaTUYECKUX OCHOBaX ()YHKIIMOHUPOBAHUS PA3JIMUHBIX CTPYKTYP,
SIBJICHUH, IPOLIEAYp IPaXKIAHCKOT0 oduiecTBa (Harpumep, BEIOOPHI, OPOCHI), TOTOBHOCTBIO K
00CYXKIEHUIO ATHUECKUX MPOOIIEM, CBSI3aHHBIX C MPAKTUYECKUM MPUMEHEHUEM JTOCTHXKEHUN
HayKH, OCO3HAaHUEM BaKHOCTH MOPAJIbHO-3TUYECKUX IIPUHLIUIIOB B AEATEIbHOCTU YYEHOTO;

3) Tpy/10BO€ BOCIIUTAHME:

YCTaHOBKOM Ha aKTMBHOE y4acCTHE B PELICHUM NTPAKTUYECKUX 3a]1a4 MaTeMaTH4YECKON
HaIPaBJIEHHOCTH, OCO3HAHUEM BaKHOCTU MaTEMATUYECKOTO 00pa30BaHUsI Ha IPOTSKEHUU
BCEH JKU3HU /111 yCIIEUTHOH NpodecCHoHaNbHOM NesITeIbHOCTH U Pa3BUTHEM HEOOXOAMMBIX
YMEHH, OCO3HAHHBIM BBIOOPOM U IMOCTPOECHUEM UHIUMBUYaTIbHONU TPAEKTOPUH 00pa30BaHUs
Y J)KU3HEHHBIX [JIAHOB C yYETOM JINYHBIX HHTEPECOB M OOLIECTBEHHBIX TOTPEOHOCTEH;

4) 3cTeTHYeCKOEe BOCIIUTAHHE:

CHOCOOHOCTHIO K AMOIIMOHAIBHOMY U 3CTETUYECKOMY BOCIPUATHIO MaTEMaTHUYECKUX
00BEKTOB, 3a/1a4, PEIICHUN, PACCYKICHUH, YMECHUIO BUICTh MATEMAaTUICCKHEC
3aKOHOMEPHOCTHU B UCKYCCTBE;

5) HeHHOCTH HAYYHOT'0 MO3HAHMS:

OpHUEHTAIMEN B JEATEIIbHOCTH Ha COBPEMEHHYIO CUCTEMY HAYYHBIX NpeACTaBIeHUI 00
OCHOBHBIX 3aKOHOMEPHOCTSIX PAa3BUTHS UEJIOBEKA, IPUPOJIbI U O0IECTBa, HOHUMAHUEM
MaTeMaTHYeCKON HayKH Kak c(epbl UeJIOBEUECKOH JeITeIbHOCTH, 3TANOB €€ pa3BUTUS U
3HAYUMOCTH IS Pa3BUTHS UBWIM3ALIMU, OBJIAJICHUEM SI3IKOM MAaTEMATUKH U
MaTE€MaTHYECKOU KyJIbTypOH KaK CPEeJICTBOM IIO3HAHUS MUPA, OBJIAJCHUEM IIPOCTEUILINMHU
HaBBIKAMH UCCIIEI0BATEIbCKON EATEIbHOCTH,

6) pu3nyeckoe BocniuTanue, GopMupoBaHue KYJIbTYPHI 310POBbSI U IMOIMOHAIBHOTO
0J1aronosyqus:

TOTOBHOCTBIO IPUMEHSATh MaTEMaTUYECKUE 3HAHUS B HHTEPECAX CBOETO 3/10POBbsI, BEACHUS
3I0POBOT0 00pa3a ku3HU (370pOBOE MUTAHUE, COATAHCUPOBAHHBIN PEXKUM 3aHATHH U
OT/bIXa, peryyspHas Gpusnueckasi akTUBHOCTD), C(OOPMUPOBAHHOCTHIO HaBbIKa pedIICKCHH,
MIPU3HAHUEM CBOETO IIpaBa Ha OMMOKY M TaKOro e MpaBa JPYyroro 4yeioBeKa,

7) 3K0JIOTHYeCKOe BOCTIMTAHUE!

OpHeHTaIel Ha MPUMEHEHNEe MaTeMaTHYeCKUX 3HAHUHN JJIS pelleHus 3a/1a4 B 001acTH
COXPAHHOCTH OKpPYXKArOILIEH Cpeibl, INITAHUPOBAHUS IOCTYNIKOB U OLIEHKH X BO3MOKHBIX
MOCTIEJICTBUM [T OKPY’KAIOIEH Cpeibl, 0CO3HAaHUEM TII00ATBHOTO XapaKkTepa
9KOJIOTMUECKUX MPOOJIEM U MyTeH UX pelIeHHUs;



8) amanTanus K H3MEeHAIOUIMMCS YCJIOBHSIM COIUAILHOI M MPUPOIHON Cpeabl:

TOTOBHOCTBIO K JIEUCTBUSAM B YCJIOBUSIX HEONPEIEIEHHOCTH, MIOBBILICHUIO YPOBHS CBOEH
KOMIIETEHTHOCTH Y€pPE3 MPAKTUYECKYIO JIESITENbHOCTD, B TOM YHCIIE YMEHUE YUUTHCS Y
JPYTUX JIIOJIeH, TPUOOpPETaTh B COBMECTHOM ACSITEILHOCTH HOBBIC 3HAHUSI, HABBIKH U
KOMIIETEHITUN U3 OMbITA IPYTHUX;

HEe00XO0IMMOCTHIO B (JOPMUPOBAHUYU HOBBIX 3HAHHM, B TOM yucie GOpMyIHpPOBATh UJIEH,
MTOHSATHSI, TUTIOTE3bI 00 O0BEKTaX U SBJICHUSX, B TOM YHCIIE paHee HEM3BECTHBIX, 0CO3HABATH
neUIUTHl COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEH, MJIAaHUPOBATh CBOE Pa3BUTHE;

CIOCOOHOCTBIO OCO3HABATH CTPECCOBYIO CUTYAINIO, BOCHPUHUMATD CTPECCOBYIO CUTYAITUIO
KaK BBI30B, TPeOYIOIINN KOHTPMEP, KOPPEKTUPOBATh IPUHUMAEMbIE PEILICHUS U ACHCTBHUS,
(bopMyIHpPOBATH M OLIEHUBATH PUCKHU U MOCIEACTBUS, JOPMHUPOBATH OIIBIT.

MeTanpeaMeTHbie pe3yJabTaThI

ITo3HaBaTe/bHBIE YHHBepCAJIbHbIE Y4eOHbIe AeliCTBUSA
Ba3oBble oruyeckue aeiicTBus:

e BBISBISITH U XapaKTEPU30BATh CYIICCTBEHHBIC MPU3HAKH MAaTEMaTHYECKUX
00BEKTOB, MOHATUH, OTHOLIEHUI MKy NOHATHIMH, (DOPMYIHPOBATH
oTpe/ieNIeHUs] IOHIATHUH, YCTaHABIMBATH CYIIIECTBEHHBIN MPU3HAK KJIaCCU(DUKAIINH,
OCHOBaHU ISl 0000IIEHUS U CPAaBHEHHUSI, KPUTEPUH ITPOBOIMMOIO aHAJIN3A;

e BOCHPHUHUMATh, (POPMYIUPOBATH U MPEOOPA3OBBIBATH CYXKICHUS: YTBEPAUTEIIbHBIC
U OTpUIIATENbHbIC, EAMHUYHBIC, YACTHBIE U OOIINE, YCIOBHBIE;

e BBISBIISITh MATEMATHUUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U IPOTUBOPEUHS B
dakTax, TaHHBIX, HAOIIOJACHUAX U YTBEPKICHUX, IIpejiaraTh KpUTepUu A
BBISIBJICHUS 3aKOHOMEPHOCTEN U ITPOTUBOPEUYUH;

e JI€JIaTh BBIBOJIbI C UCIIOJIb30BAHUEM 3aKOHOB JIOTUKH, IETYKTUBHBIX U HHIYKTUBHBIX
YMO3aKJIHOUYECHUH, YMO3aKIIOUECHHUI IO aHAJIOTHH;

e pa3bupaTh J0Ka3aTEIbCTBA MATEMATHYECKUX YTBEPXKACHHM (MIPSIMbIE U OT
POTHBHOT0), IPOBOIUTH CAMOCTOSATEIILHO HECIIOKHBIC JOKA3aTEIbCTBA
MaTeMaTHU4ecKux (akTOB, BBICTPAUBATh apTyMEHTAIINIO, TPUBOAUTH TPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYK/ICHNUS;

e BBIOHpATh CIOCOO pereHus yueOHoM 3a1aun (CpaBHUBATh HECKOJILKO BAPUAHTOB
petieHus1, BEIONpaTh HanboJIee MOIXOIAIIUN ¢ y4ETOM CaMOCTOATENHEHO
BBIZICJICHHBIX KPUTEPUER).

Ba3oBble ncciieroBaTe/LCKHE IeiCTBUA.

e WCIOJH30BaTh BOMPOCHI KaK UCCIICIOBATEILCKHI HHCTPYMEHT ITO3HAHU,
dbopMynupoBaTh BONMPOCH], (PUKCHPYIOIINE TPOTUBOPEUHE, TPOOIEeMY,
CaMOCTOSITEIIFHO YCTaHABIMBATh HCKOMOE | JJaHHOE, (DOPMHUPOBATH THIIOTE3Y,
apryMEeHTHUPOBATh CBOIO MO3UIUIO, MHEHHE;

e TIPOBOJHUTH IO CAMOCTOSITEIIBHO COCTABICHHOMY IIaHY HECJIOXKHBINA DKCIIEPHUMEHT,
HEeOOJIBIIIOE HCCIET0BaHNE TI0 YCTAHOBICHHIO OCOOCHHOCTEH MaTeMaTHIeCKOTO
00bEKTa, 3aBUCUMOCTEN 0OBEKTOB MEXKTY COOOMH;

e CaMOCTOATEIHHO (HOPMYITHPOBATH OOOOIICHHS U BBIBOJIBI 110 Pe3yIbTaTaM
MPOBEIEHHOTO HAOJFOICHNS, UCCIICIOBAHHUS, OIICHUBATH IOCTOBEPHOCTH
MOJTyYEHHBIX PE3yIbTaTOB, BEIBOJIOB H 0000IIECHHUH;



e IIPOTrHO3UPOBATH BO3MOKHOC PA3BUTHUC ITPOLICCCA, a TAKKC BLIIBUT'ATh
MMPECAIIOJIOKECHHUA O €T0 Pa3BUTUH B HOBBIX YCIIOBHUAX.

Pa6ora ¢ nndopmanmeii:

e BBIABJIATH HEAOCTATOYHOCTh U U30BITOYHOCTh HH(POPMALIMH, TaHHBIX,
HEOOXOUMBIX JIJISl PEIICHUS 3a1a4u,

e BBIOMPATH, AHATU3UPOBATH, CHCTEMATU3UPOBATh U UHTEPIIPETHPOBATH
WH(OPMAIIHIO PA3IMYHBIX BUIOB U (DOPM IMIPEICTABICHUS,

e BBIOMpPATH hOpMY IpeacTaBICHUS HHOOPMAIIMK U WILTIOCTPUPOBATH peliacMble
3a/1a4¥l cCXeMaMH, uarpaMMamMu, HHOU TpaduKoil 1 UX KOMOWHAIUSIMU,

e OLICHWBATH HAJAEIKHOCTDh MH(DOPMALIUU IO KPUTEPHSIM, MPEITI0KEHHBIM YUUTEICM
i chopMyITHPOBAHHBIM CAMOCTOSITEIIBHO.

KoMMyHHMKAaTHBHBbIE YHHUBEPCAJIbHbIE y4eOHbIe eiiCTBHS .

e BOCIPUHHUMATH U POPMYJIUPOBATH CYKIECHUS B COOTBETCTBUH C YCIOBUSAMH U
LEJISIMU OOILIEHUS, SICHO, TOYHO, TPAMOTHO BBIPa)XXKaTh CBOIO TOUKY 3PEHMUSI B
YCTHBIX U IMCbMEHHBIX TEKCTAX, 1aBaTh MTOSICHEHMSI 110 XOAY PELICHUS 3a1auH,
KOMMEHTHPOBATh MOJYyYEHHBIN Pe3yibTar;

e B X0J€ 00CYXXICHHUs 3a71aBaTh BONPOCHI 10 CYLIECTBY 00CYX1aeMOI TEMBI,
po0JIeMbl, pelaeMoil 3a1auu, BbICKa3bIBATh UJIEH, HALIEJICHHbIE Ha IOUCK
pELIEHNs, COITOCTABIIATE CBOM CYXKIEHUS C CYKACHUSIMH IPYTUX yYaCTHUKOB
nuainora, 0OHapy>KMBaTh pa3iIMyue U CXOJICTBO MO3HUINN, B KOPPEKTHOU opme
(dbopMynHUpoBaTh pa3HOIIACUS, CBOM BO3PAKEHUS,

e TPEICTABIATH PE3YJbTAThl PELLICHUS 3aaul, SIKCIIEPUMEHTA, UCCIIEI0BaHus,
IPOEKTa, CAMOCTOSTENILHO BEIOUPATh (hopMaT BBICTYIIJICHUS € YUETOM 3a]1a4
IPE3EHTALUU U OCOOEHHOCTEN ayIUTOPUH;

e TIIOHMMATh U UCIOJIb30BATH IPEUMYIIIECTBA KOMAaHAHON U MHANBUIYAIbHOU PabOThI
IPY PEUICHNU YIeOHBIX MaTeMaTHIECKUX 3a/1a4;

e TIPUHUMATH LI€JIb COBMECTHOM AEATEIbHOCTH, INIAHUPOBATH OPraHU3aLII0
COBMECTHOM paboThl, paclpeeiaTh BUbl paboT, 10roBapuBaThes, 00CYKI1aTh
npoliecc 1 pe3yabTaT paboThl, 0000IaTh MHEHUS! HECKOJIBKHX JIFOJICH;

e y4acTBOBATh B IPYIIOBHIX (popMax paboThl (00CYKICHHUS, 0OMEH MHEHUSIMH,
MO3TOBBIC IITYPMbI U IPYTHE), BBIIOIHATH CBOIO YaCTh pabOThI M KOOPANHUPOBATH
CBOM JICHCTBUS C IPYTUMU YJI€HAMH KOMaH/[Ibl, OLICHUBATh KaueCTBO CBOEr0O BKJIaja
B OOIIMI MPOJYKT IO KpUTEPUSIM, C(HOPMYIHMPOBAHHBIM YUaCTHUKAMHU
B3aUMO/ICVCTBUS.

PeryasitTuBHble yHMBepcaJbHbIe yUeOHble AeiicTBUS
Camoopranusanms:

e CaMOCTOSITENIbHO COCTABIISATH IUIaH, aITOPUTM PEIICHHUs 3a1aun (MM ero 4acTh),
BbIOMpATh CIIOCO0 PELIeHUs C YUETOM UMEIOIINXCS PECYpCOB U COOCTBEHHBIX
BO3MO>KHOCTEH, apryMEHTHPOBATh U KOPPEKTUPOBATh BAPUAHTHI PEILIEHUH C
y4€TOM HOBOI MH(QOpPMAIIHH.

CﬂMOKOHTpOJ’[L, 3MOLHOHAJIbHBIA HHTEJJIEKT:

e BIAJETh CIOCOOAMU CAaMOTIPOBEPKH, CAMOKOHTPOIIS TIpOIecca U pe3yabTaTa
pelIeHUs] MaTeEMaTHYECKON 3a/1auH;



e TMPEIBUAECTH TPYIHOCTH, KOTOPbIE MOT'YT BOZHUKHYTb IIPH PELICHUU 3a/1a4H,
BHOCHUTH KOPPEKTHUBBI B JIATEIHHOCTh HA OCHOBE HOBBIX OOCTOSTENbCTB,
HaAlICHHBIX OIMOOK, BBISIBICHHBIX TPYTHOCTEH;

e OIICHMBATh COOTBETCTBHE PE3YJIbTaTa AEATEIbHOCTH MOCTABICHHOM LIEIN U
YCIIOBUSM, OOBSICHITH MPUIHHBI JOCTHKCHUS WIH HEJOCTHUKCHHS 1IeTTH, HAXOIUTh
omuOKy, AaBaTh OIEHKY IPUOOPETEHHOMY OTIBITY.

IIpeamMeTHbIC pe3yabTAThI
7-1 kjaacc

K xoH1y 00y4enus B 7 Kjacce 00yJaromuiics MOJIy4YUuT CIEeIYIOIINE TPeIMETHBIC
pe3yJIbTaTHhI:

YuraTh nH(MOPMAIHIO, IPEJCTABICHHYIO B TA0IUIAX, HA JUarpaMMax, MpeACTaBIATh JaHHBIC
B BHjI€ TaOJIHII, CTPOUTH AUarpamMMbl (CTO0MKOBBIE (CTOIOUYATHIE) U KPYTOBBIE) 10 MaCCHBAM
3HAYEHUI.

OnuceiBaTh U UHTEPIIPETUPOBATH PEATHHBIC YUCIIOBBIC JAHHBIC, TIPECTABJICHHEIC B
TabauIaxX, Ha qUarpaMmax, rpadukax.

Hcmonn3oBaTh JJIA OTMCAHUS JaHHBIX CTATUCTUYCCKUEC XaPAKTCPUCTUKU . CPCIHEC
apH(bMeTquCKOG, MEIMUaHa, HauOobllIee 1 HAMMEHbBIIIEE 3HA4YCHH:, pa3sMax.

Hmetsb nmpeacTaBiaeHue o Cry4aifHOW M3MEHUYMBOCTH Ha NMPUMEpPAx LeH, GU3NUECKUX
BEJIMYMH, aHTPOIIOMETPUUYECKUX JAHHBIX, UMETh NIPEICTABICHUE O CTATUCTUYECKOU
YCTOWYUBOCTH.

8-i1 ki1ace

K xonIiy o0yuenus B 8 kjacce 00ydJaronuiics MOIydUT CIEAYIOIUE IPEAMETHbIE
pE3yJIbTaTHI:

W3BnekaTh 1 mpeoOpa3oBbIBaTh HHGOPMALIKIO, IPEICTaBIEHHYIO B BUE TaOJIMIl, AUarpamMm,
rpaduKoB, IPECTaBIATh JaHHbIE B BUJIE TaOIMII, JUarpamMmm, rpadukos.

OnuceiBaTh JaHHBIC C ITIOMOIIBIO CTATUCTUYCCKUX MoKa3aTeleii: Cp€aAHUuX 3HAYCHHUHN U MCEp
pacccuBaHuA (pa3Max, AUCTICpCUS U CTAHAAPTHOC OTKJ'IOHeHI/Ie).

HaxoauTh 4acTOTHI YUCIOBBIX 3HAYEHUN U YACTOTHI COOBITHH, B TOM YHUCJIE MO PE3yJIbTaTam
M3MepeHUil 1 HaOII0IeHU .

HaXOI[I/ITB BEPOATHOCTU Cﬂy‘lal\/’IHHX COOBITHII B OIIbITAX, 3HASA BEPOATHOCTHU SJICMCHTAPHBIX
CO6I>ITI/II\/JI, B TOM YHCJIC B OIIbITaX C PABHOBO3MOKHBIMHU 3JICMCHTAPHBIMHA COOBITHSIMH.

Hcnonb3oBathk rpaduyueckue MOJENN: JEPEBO CIIYUaliHOTO SKCIIEPUMEHTA, THarpaMMbl
Ditnepa, yncioBas npsmasi.

OHepI/IpOBaTI) IMOHATUAMU. MHOKECTBO, IIOAMHO>XKECTBO, BBIINIOJIHATE ONICpALIUM HA
MHO>XXCECTBaMHU. O6’bC,Z[I/IHCHI/IG, NepeCceUCHUC, NOIMMOJTHCHUC, IICPCUNUCIIATD 3JICMCHTBI
MHOXECTB, IPUMCHATH CBOMCTBA MHOKECTB.



Hcnonb3oBatk rpaduyeckoe MpeacTaBICHIEe MHOKECTB U CBA3CH MEXKIY HUMU ISt
OTMCAHUs MPOLIECCOB U ABJICHUH, B TOM YHCJIE PU PEUICHUH 3a/1a4 U3 APYTUX YIeOHBIX
MPEAMETOB U KYpCOB.

9-i1 ki1ace

K koniy o0yuenus B 9 kjacce 00yJaroImuics MOIydUT CIeIYIOIUE IPEIMETHBIE
pE3yJIbTATHI:

W3Biekath 1 IpeoOpa3oBEIBATH HHPOPMAITUIO, MPEACTABICHHYIO B Pa3IMYHBIX HCTOYHUKAX B
BHJIC TAOJIHII, TMarpamMm, rpad)uKoB, MPEJCTABIATh JaHHbIC B BUJE TaOJIHII, JUATPaAMM,

rpaduKoB.

Pemrats 3aa4u OpraHn30BaHHbBIM HGpGGOpOM BApHWAaHTOB, a TAKXC C UCIIOJIb30BAHUCM
KOM6I/IHaT0pHHX IIpaBHUI 1 METOA0B.

Hcnons3oBaTh onrcaTelIbHBIE XapaKTEPUCTHUKU IJIA MaCCHUBOB YHUCJIOBBIX JaHHBIX, B TOM
YUCJIC CPCAHMEC 3HAUCHUA U MCPbI paCCCUBAHUA.

HaxoauTp 4acTOThI 3HaYE€HUI U 4aCTOThI COOBITUS, B TOM YHCJIIE M10JIb3YSCh pe3yIbTaTaMu
IIPOBEAEHHBIX U3MEPEHUN U HAOIIOACHUI.

HaxoauTh BEposSTHOCTH CilydaliHbIX COOBITHI B U3YyYEHHBIX OIBITAX, B TOM YUCIIE B OMBITAX C
PaBHOBO3MOYKHBIMH 3JI€MEHTApHBIMU COOBITHSIMU, B CEPHSIX UCIBITAHUH J10 IEPBOTO yCrexa,
B CEpUSX UCHBITAaHUN bepHyIuu.

Nmets npeacraBineHue o CiydaiiHOW BEJIMYMHE U O PACIPENCIICHUH BEPOSTHOCTEN.

Hmetsb nmpeacTaBiaeHue o0 3aKoHe OOJIBIIMX YUCEN KaK O IPOSIBIEHUU 3aKOHOMEPHOCTH B
CIIy4aiiHON U3MEHYMBOCTHU M O POJIM 3aKOHA OOJIBIIUX YKCEN B IPUPOJE U OOLIECTBE.

Temarnuyeckoe mIaHUPOBaHUE

/-1 KJ1acc
No HaumenoBan | KoJuanvecTBo 4yacoB
11/- ne pa3aeaoB U JaexkTpoHHblie (MppoBbIE)
TeM Beer | Kontposabn | IIpakTu4ecK |oGpasosaTenbHbie pecypehl
n NporpamMmbl 0 bl¢ paﬁOTbl ue paﬁOTbI
bu6mmorexa ®IT'UC «Mos
[pencraBnenn mikosiay — lesson.academy-
1 7 2
€ TaHHBIX content.myschool.edu.ru/02.4
/07
BepositHOCTh M cTaTuCTHKA, 7
2 OnucarenbHast 8 1 kinacc, DI'AOY AI10
CTaTHCTHKA «Axanemus
Munnpocsenienus Poccun»
JTyJdaiiHas
3 Cay 6 1 <..>
M3MEHUYHUBOCTH




BBenenue B
4 | Teopuro 4 <.>
rpa¢os
BepositHOCTB 1
5 qaCTOTUa 4 1 <.>
CIIy4aifHOTO
coOBITHS
O0600611EHNE,
6 |cucremarusaig 5 2 <..>
U 3HAaHUU
OBLIEE
KOJIMYECTBO
YACOB IIO 34 2 5
ITPOI'PAMME
8- KJ1acc
No HaumvenoBan |KoauuecTBO yacos
11/- He pa3iesioB H DjexkTpoHHbie (MppoBbIE)
TeM Beer | Kourposibn | IIpakTHYecK | oGpasoBaresbHbie pecypebl
" | nporpammer |0 bie paboThl | Me paboThI
bubmuorexa PI'UC «Mos
1 [ToBTOpEHue 4 mkosiay — lesson.academy-
Kypca 7 kiacca content.myschool.edu.ru/02.4
/08
OmnucarenbHast BeposTHOCTh 1 cTaTUCTHKA, 8
2 CTATUCTHKA. 4 knacc, DI'AOY JI10
PaccenBanne «AxageMus
TAHHBIX Munnpocsermienust Poccun»
3 | MHoxecTBa 4 <.>
BepositHOoCTB
4 | ciydaifHOTO 6 1 <..>
COOBITHA
Bsenenue B
5 |Teopuro 4 <.>
rpados
6 Crnyuaiinbie 8 < >
COOBITHS
0O000menue,
7 | cucremarusaig 4 2 <.>
WA 3HAaHUU
OBILIEE
KOJIMYECTBO
YACOB I10 34 2 1

I[TPOT'PAMME




O-1 kJace

e HaumenoBanu | KosinuecTBo yacos
11/- e pa3/iesioB U JaexkTpoHHbIe (MMppPOBbIE)
TeM Beer | Kontposbn | IIpakTH4ecK | oGpasoBaTelbHbIe pecypebl
" |nporpavmer | © ble paGoThl | He padoThI
bubmuorexa ®I'UC «Mos
1 [ToBTOpEHUE 4 mKkosay — lesson.academy-
Kypca 8 Kiracca content.myschool.edu.ru/02.4
/09
S LEMEHTL BepositHOCTB M cTaTucTHKa, 9
2 |xomOuHatopuk | 4 1 wrace, PLEAQY AHO
" «Axanemus
Munnpocenienust Poccuny
['eomeTpuueck
3 |as 4 <.>
BEPOSATHOCTD
4 Ucnertanus 6 1 < >
bepnymn
5 CnyuaiiHas 5 < >
BEJIMYMHA
6 O060611€eHuE, 10 1 < >
KOHTPOJIb
OBILEE
KOJIMYECTBO
YACOBIIO 34 1 2

[TPO'PAMME
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