MMHUCTEPCTBO TTPOCBEIIEHHSI POCCHACKON ®EJIEPAIIMH
MunucTepcTBo 00pa30BaHHS H HAYKH CmoJieHcKoii 061acTH

YacTuoe o0pazoBaTeibHOE YIPCKIACHHE
«111K012 KOMIIEKCHOT0 PA3BHTHS JIeTeil H MOJAPOCTKOB € )IeMEHTAMH

yrJy0JIeHHOr0 H3yYeHHS HAYK H rexnosornii um. M. K. Tenumenoin»

Pacemotpeno CorsacoBaHo YT1BepKaCHO
MO yuureneit 3aMecTHTENb JUPEKTOpa 10 Meic
Pykoao,uurem} MO YBP

4 %}Z
Fony6es§/' H.c. I“onyGeBM T
Ilpotokon Ne _ /ot Ipotokon Ne 7 ot
«27» aBrycra 2024 r. «27» aBrycra 2024 r.

PaGoyas nporpamma

(ID 2171577)

y4eOHoro npeaMera «BeposTHOCTh U CTATHCTHKA

s obydarommxest 7 —9 KimaccoB

CMOJIEHCK
2024



HOACHUTEJBHASA 3AIIUCKA

B coBpemMeHHOM 11 (POBOM MHUPE BEPOSITHOCTh M CTATUCTUKA IPHOOPETAIOT BCE OOJIBIIYIO
3HaYUMOCTh, KaK C TOYKU 3PEHUS MPAKTUUECKUX MPUIIOKEHUH, TaK U UX pOJIM B 00pa3oBaHUM,
HEOOXOIMMOM Ka)kJIoOMY uesnoBeKy. Bospacraer uuncno npodeccuil, npu oBiaajeHUu KOTOPHIMU
TpeOyeTcs xopormrass 0a3oBas MOArOTOBKAa B 00JIaCTH BEPOSTHOCTH M CTAaTUCTHKH, TakKas
MOATOTOBKA Ba)KHA IS TMPOIODKCHHsS] OO0pa3oBaHHUS M IS YCIEIHOW MPOoQeCcCHOHALHON
Kapbephl.

Kaxxaplii 4enoBeK IMOCTOSIHHO NPUHUMAET PELIEHHS Ha OCHOBE HMMEIOLIMXCA y HEro
TaHHBIX. A 1711 O0OCHOBaHHOTO NPHHATHUS PEIICHUS B YCIOBHAX HENOCTaTKAa WM HM30BITKA
nHpOPMALIMM HEOOXOOUMO B TOM YHCJIE XOpOWO C(HOPMHPOBAHHOE BEPOSTHOCTHOE U
CTaTUCTUYECKOE MBILLUIEHHUE.

NMeHnHo mo3TOMYy OCTpO BCTajlla HEOOXOAMMOCTH CPOPMUPOBATH y OO0yYaKOIIUXCS
(GYHKIMOHAJIBHYI0 TI'PaMOTHOCTb, BKJIOYAIOLIYI0 B ce0s B KadecTBe HEOTbEMJIEMON
COCTABIIIOLICH yMEHHE BOCIPUHMMATh M KPUTUYECKM aHAJIM3UpPOBaTh HH(OPMALHUIO,
IpPEe/ICTaBICHHYI0O B pPAa3lIWYHbIX (opMax, MOHMMATh BEPOATHOCTHBIN XapakTep MHOTUX
pEAJIbHBIX MPOLIECCOB U 3aBUCUMOCTEN, TPOU3BOAUTH IPOCTEHIINE BEPOSITHOCTHBIE PACUETHI.

3HaKOMCTBO B Y4eOHOM Kypce C OCHOBHBIMH IpHHLIMIIAMH cOOpa, aHauu3a H
IpeCTaBICHUs JaHHBIX M3 PA3IMUYHBIX cdep KU3HM OOIEeCTBa M TOoCyIapcTBa MpHOOIIAeT
oOyyaromxcs K OOILIECTBEHHbIM HHTepecaM. M3ydueHue OCHOB KOMOMHATOPUKH pa3BHUBAET
HaBBIKM OpraHu3aluu mnepedopa M mojcuéra 4yucia BapUaHTOB, B TOM YHUCII€ B MPUKJIATHBIX
3amadyax. 3HAKOMCTBO C OCHOBaMH T€OpHH TpadoB cO3MaéT MaTeMaTHUYECKUN (DyHAAMEHT IS
¢dbopMupoBaHus KOMIETEHIMH B 00JacTH HMHPOPMATUKH MU LUQPOBBIX TexHosoruil. I[lpu
U3YYEHUU CTAaTUCTUKU U BEPOSTHOCTH OOOralaroTCsl MpEACTaBlIeHUsS OO0ydaroumxcs o
COBpPEMEHHOW KapTMHE MHpa U METOoJaX €ro MccienoBaHus, (popMupyeTcs MOHUMaHUE POJIH
CTAaTUCTUKM KaK HMCTOYHHMKA COLMAIBHO 3HAYMMOW HMH(OpMAIMM W 3aKJIAIBIBAIOTCS OCHOBBI
BEPOSTHOCTHOTO MBIILIJIEHUS.

B cooTrBercTBMM ¢ JaHHBIMH ILEIAMH B CTPYKType IpOrpaMMbl Y4eOHOro Kypca
«BeposiTHOCTP M CTaTUCTHKAa» OCHOBHOIO 0OIEro oOpa30oBaHMs BBIJCIEHBI CIEIYIOIINE
copiepxkaTesbHO-MeToanueckue TMHUU: «IIpencraBieHne JaHHBIX U ONUCATENbHASI CTATUCTHKAY,
«BeposTHOCTEY, «DJIeMEHTH KOMOMHATOPUKINY, «BBenenne B Teopuio rpadosy.

Conepxanue nmuHuM «lIpencraBieHne NaHHBIX M ONUCATENIBHAS CTATUCTUKA» CILY)KUT
OCHOBOM /17151 ()OpMHUPOBAHHUS HaBBIKOB paOOThl ¢ MHPOpPMALKE: OT YTEHUs U MHTEpIpeTaluu
UHpOpMAIMK, MpPEICTaBICHHONM B Tabiuuax, Ha JguarpaMMax M rpadukax, g0 cbopa,
IIPEACTABJICHUS U aHAIM3a JAHHBIX C UCIOJIb30BAHUEM CTATUCTUYECKUX XaPAKTEPUCTUK CPEIHUX
U pacceuBaHus. PaGotas ¢ maHHbIMH, OOydaroluecs y4arcs CUUTBIBaTh M HHTEPIPETHPOBATH
JaHHbIE, BBIIBUraTh, apryMEHTHUPOBAaTh U KPUTHUKOBATh IIPOCTEHIINE TMIOTE3bI, Pa3MBILUIATH
HaJ (pakTOpaMH, BbI3bIBAIOLIMMH U3MEHUNBOCTb, U OLIEHUBAThH X BJIMSHUE HA pacCMaTpUBaeMble
BEJIMYUHBI U IPOLIECCHI.

WHTyuTMBHOE  NIpENCTaBJIEHHE O  CIy4dalHOM  HM3MEHYMBOCTH,  HCCIEAOBAHHUE
3aKOHOMEPHOCTEH M TEHJICHLIMM CTaHOBUTCS MOTHBUPYIOIIEH OCHOBOW I M3Y4YEHUS TEOPHUH
BeposATHOCTEH. boublioe 3HaueHHe HMMEIOT MPaKTHUECKHE 3aJaHusl, B YaCTHOCTHU OIBITHI C
KJIACCUY€CKUMHU BEPOSATHOCTHBIMHU MOJIEJISIMHU.

ITonATHE BEpOATHOCTH BBOAMTCA KAaK Mepa MpaBronofolus ciydaiHoro coositus. [Ipu
U3y4EeHUHU Yy4eOHOro Kypca oOydaromuecs 3HaKOMSTCS ¢ IPOCTEUIIMMU METOIaMU BBIUNCIICHUS
BEPOSATHOCTEN B CIIydyalHBIX 3KCIIEPUMEHTAX C PaBHOBO3MOXHBIMHU 3JIEMEHTAPHBIMU HCXOAAMH,



BEPOSITHOCTHBIMHM 3aKOHAMH, MO3BOJIIOIIMMHU CTaBUTh M peliaTh OoJiee CIOXKHBIE 3a7auu. B
yueOHbIIl Kypc BXOJAT HauyajbHbIE MPEICTaBICHHUS O CIy4YalHBIX BEIMYMHAX U UX UYHUCIOBBIX
XapaKTepUCTUKAX.

B pamkax yueOHOro Kypca OCyIIECTBIISIETCS 3HAKOMCTBO 00YYaIOLIUXCS C MHOXKECTBAMU U
OCHOBHBIMHU OIEpalUsIMH HaJ MHOXXECTBAMHU, PACCMATPUBAIOTCS HPUMEPbI MPUMEHEHMS IS
pelieHusl 3a7ady, a TaKXKe HCIOJIb30BAaHUS B JAPYTUX MaTEeMaTHUYECKHX Kypcax U y4eOHBIX
npeameTax.

B 7-9 xmaccax m3ydaercsi y4eOHBII Kypc «BeposTHOCTb M CTaTMCTHKa», B KOTOPBIH
BXOJAT pasznensl: «lIpencraBiieHue AaHHBIX M ONHKCATEIbHAsl CTATUCTUKA», «BeposTHOCTHY,
«2DneMeHThl KOMOMHATOPUKN Y, «BBeneHne B Teopuio rpadony.

Ha n3yuenmne yuebHoro xypca «BeposTtHocTh M craTHcTHKa» oTBOomuTcs 102 daca: B 7
knacce — 34 vaca (1 yac B Heneno), B 8 kinacce — 34 yaca (1 yac B Henenmo), B 9 kinacce — 34 yaca
(1 qac B HEJIeINIO).



COJEPXAHUE OBYYEHUA
7 KJIACC

[IpencraBnenue JaHHBIX B BHJE TaOyul, aAuarpaMM, rpadukoB. 3amojHeHHE TaOHlL,
YTEHUE U MOCTPOCHUE IharpaMM (CTOJIOMKOBBIX (CTOJIOUATHIX) U KPYroBbiX). UTeHue rpaukon
peasibHBIX TpoleccoB. M3Bnedenne nHpopmanuu U3 AuUarpaMm U TaOIUI], UCIOIb30BaHUE U
MHTEpIpEeTaLs TaHHBIX.

OnucarenpHas CTaTUCTUKA: CpelHEe apu(PMETHIECKOe, MEIMaHa, pa3Max, Haubonplee u
HauMEHbIIIee 3HaUeHHsI HA00pa YHCIIOBBIX JaHHBIX. [IpuMeps! ciaydaifHoi H3MEHYUBOCTH.

CayyaiiHblil SKCIEpUMEHT (OIBIT) U ciydaliHOoe coObITHE. BepostHOCTh M 4acroTa. Poib
MaJOBEPOSATHBIX U MPAKTUUYECKU JOCTOBEPHBIX COOBITUH B MpuUpoje U B obmectBe. MoHera u
UrpajbHasi KOCTb B TEOPHUH BEPOSITHOCTEH.

I'pad, BepimmHa, pedpo. CteneHs BepiMHbl. Uncio pédep u cyMMapHas CTeleHb BEPIIMH.
[IpencraBnenne o cBsa3HocTH rpada. Llenmn u nuknel. [Tyt B rpadax. O6xon rpada (ditnepos
nyTh). [IpeacraBienue 06 opueHTHpOBaHHOM rpade. Pemenue 3agau ¢ momouibio rpados.

8 KJIACC

[IpencraBieHre JaHHBIX B BUJE TaONUII, AUArpaMM, IrpaduKoB.

MHOX€ECTBO, 3JE€MEHT MHOXKECTBA, NOAMHOXecTBO. Omnepanuu HaJ MHOXKECTBAMM:
o0benMHeHne, IepeceyeHue, gomnonHeHue. CBoiicTBa omepauuid HaJ MHOXKECTBAMM:
IIEPEMECTUTENBHOE, COUYETAaTEIbHOE, PACHpPENEIUTENbHOE, BKIIOYEHUs. Vcrnons3oBaHue
rpaduuecKoro MpeacTaBIeHUs MHOXKECTB JIUISI ONMUCAHUS PEaIbHBIX MPOIECCOB U SIBJICHUH, TIPU
peuIeHny 3a1a4.

N3mepenue paccemBanusa gaHHbIX. [{ucnepcuss M cTaHAApPTHOE OTKJIOHEHHE YHCIIOBBIX
HaOopoB. J{uarpamMMa paccenBaHHsL.

DOneMeHTapHbIE COOBITHS ciy4aiiHoro ombiTa. ChydaifHble coObiTusi. BepositHocTH
coObITHi. OMNBITEI ¢ PaBHOBO3MOXKHBIMH JJIEMEHTAPHBIMU COOBITUSIMU. CiydallHbIA BBIOOD.
CBsizb MeXAy MaJOBEPOSITHBIMU M TPAKTUYECKH JOCTOBEPHBIMH COOBITHSIMH B TMPHUPOJE,
00I11eCTBE U HAYKE.

HepeBo. CBoiicTBa Ne€peBhEB: €UHCTBEHHOCTh MYTH, CYIIECTBOBAHHE BUCSUYEH BEPILUHBI,
CBSI3b MEXKIY YHUCIOM BepuMH U yucioMm pebep. IIpaBunmo ymHoxkenus. Pemenuwe 3amau c
MIOMOIITBIO TPadoB.

[TpotuBononoxubie coObiTHs. Juarpamma Oinepa. OObeAHMHEHHE U TEpecedeHUE
coobrTnii.  HecoBMectHbie coObiTHs. @DopMyna  CIOXKEHUsS BEpPOSITHOCTEH. Y CIIOBHAs
BeposiTHOCTh. [IpaBmiio ymHoxkeHusi. HezaBucumblie codbiTus. [IpeacraBienue skcnepuMenTa B
BUJIE JiepeBa. PerieHue 3aj1au HA HAXOX/JEHUE BEPOSITHOCTEHW C MOMOIIBIO JepeBa CIy4ailHOr O
SKCIIEPUMEHTA, JUarpaMmm Jitepa.

9 KJIACC

[IpencraBienre AaHHBIX B BUJAE TaOJUIL, AUarpaMM, IrpadMKoOB, HHTEPIpETAalNs JaHHbBIX.
UreHue 1 MOCTpoeHHE TaOJIHUL, TUarpaMM, rpaMKoB MO peasibHbIM JaHHBIM.

ITepectanoBku u Qaxtopuan. Coueranuss U yucio coderaHuil. Tpeyrompauk [lackas.
Pemenue 3ana4 ¢ ucnonab30BaHUEM KOMOMHATOPUKU.

['eomerpudeckas BeposaTHOCTh. CiydaifHbI BBIOOP TOUKM M3 (HUTyphl Ha IUIOCKOCTH, U3
OTpe3Ka U U3 JYTd OKPYKHOCTH.



HcnsiTanue. Yenex n Heynada. Cepust HCIIBITaHUM 10 IepBoro ycnexa. Cepus UCIBbITaHUH
Bbepnysuu. BepostHocTu coObITuii B cepun ucnpitanuii bepuysm.

CrnyudaiiHass BenMYMHA M PACHpENEIICHHE BEpOSTHOCTEH. MartemaTudyeckoe OXKMIaHHWE U
nucnepcus. [Ipumepsl MaTeMaTHYECKOrO0 OXKUIAHUSA KaK TEOPETHYECKOrO CPEIHEro 3HauyeHUs
BEIMYMHBL. MaTemMaTu4eckoe 0)KMIaHuE U TUCIEPCUs CIIyYalHOM BEIIMYUHBI «YHUCIIO YCIIEXOB B
CepuH UcCIbITaHuN bepHym.

[Tonatue o 3akoHe 6oNBIIMX yncen. M3MepeHne BeposATHOCTEN C MOMOIIIbIO YacToT. Posb
u 3Ha4YCHHE 3aKOHa (31018111704 qucen B npupojae u olrIecTBe.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI YYEBHOI'O
KYPCA «BEPOATHOCTD N CTATHCTHUKA» HA YPOBHE OCHOBHOI'O
OBIIET'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

JInuHOCTHBIE pe3yabTaThl OCBOEHHUS NPOrpaMMmbl ydeOHOro kypca «BeposTHOCTh U
CTaTUCTUKA» XapaKTEPU3YyIOTCA:

1) naTrpnoTnyeckoe BOCIUTAHME:

IPOSIBJIEHMEM HHTEpeca K NPOIUIOMY U HACTOALIEMY POCCHMCKOM MaTeMaTHKH,
LIEHHOCTHBIM OTHOLIEHHWEM K JOCTHKECHHUSIM POCCHHCKMX MaTEMaTUKOB M POCCHUCKOU
MaTEMAaTUUYECKOM IIKOJIbI, K MUCIOJIb30BAHUIO ITUX JOCTUKEHHUH B IPYTrUX HayKax U MPH KJIaJHbIX
chepax;

2) rpakiaHcKoOe M 1yXOBHO-HPaBCTBEHHOE BOCIIMTAHHE:

TOTOBHOCTbIO K BBIIIOJIHEHHIO OO0S3aHHOCTEH Tpa)kIaHWHA U peajM3allMd €ro Ipas,
Ipe/CTaBIeHUEM O MaTeMaTHUYeCKUX OCHOBaX (DYHKIMOHUPOBAHMUSA PA3JIMUYHBIX CTPYKTYD,
SBJICHUH, MPOLENyp TPaKAAHCKOro oOliecTBa (Hampumep, BbIOOPHI, OMPOCHI), TOTOBHOCTBIO K
00CY)XIEHHIO 3TUYECKUX IMPOOJEM, CBA3AHHBIX C NMPAKTHUECKUM NPUMEHEHUEM JIOCTHXEHUH
HayKH, OCO3HAHUEM Ba)KHOCTH MOPAJIbHO-3TUYECKUX IIPUHIUIIOB B JEATEIBHOCTH YUYEHOTO;

3) Tpya0BOEe BOCIUTAHME:

YCTaHOBKOH Ha aKTMBHOE y4YacCTHE B PEIICHWU NPAaKTHUYECKUX 3a/Jady MaTeMaTHU4YECKOH
HaIpaBJIEHHOCTH, OCO3HAHMEM Ba)KHOCTH MAaTEMaTHYECKOro 00pa30BaHMsI Ha MPOTSKEHUH BCel
AKHU3HU ISl YCIEIHOM npodeccnoHanbHOM NesTeIbHOCTH U Pa3BUTHEM HEOOXOAMMBIX YMEHUH,
OCO3HaHHBIM BBHIOOPDOM U TIOCTPOCHHWEM HHAMBHUAYAJIbHON TpaeKkTopuu oOOpa3oBaHMsS U
KU3HEHHBIX IJIAHOB C Y4ETOM JIMUHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) acTeTHYeCcKOe BOCIIUTAHUE:

CIOCOOHOCTBIO K 3MOIMOHAJIBHOMY M JICTETUYECKOMY BOCHPUITHIO MAaTEMAaTUYECKUX
00BEKTOB, 3a]1a4, PEUICHUH, pacCyXICHUN, YMEHHIO BUJETh MATEMAaTHUYECKHE 3aKOHOMEPHOCTH B
HCKYCCTBE;

S) HeHHOCTH HAYYHOTI'0 MO3HAHHSA:

OpHEHTallUeN B JIEATEIbHOCTU HAa COBPEMEHHYIO CHUCTEMY HAy4yHBIX HpeICTaBJIEHUH 00
OCHOBHBIX 3aKOHOMEPHOCTSAX Ppa3BUTHSl YEJIOBEKa, IPUPOAbI M 00IllecTBa, MOHUMaHUEM
MaTeMaTUYeCKOW HayKh Kak cdepbl 4eIOBEYECKOH JeATeNbHOCTH, 3TAaloB €€ pa3BUTHS U
3HaYUMOCTH I Pa3BUTHS LIMBUIN3ALMY, OBJIAaICHUEM A3BIKOM MAaTEMaTHUKU U MaTEMaTHYECKON
KyJIbTypOM KaK CpEICTBOM IIO3HAHUS MHpa, OBJAJECHUEM IPOCTEUIIMMHU HABBIKAMU
UCCIIEI0BATEIbCKON e TEIIbHOCTH;

6) ¢usuyeckoe BocnuTaHue, (OPMHPOBaAHHE  KYJAbTYPbl  3A0POBbS H
3MOIHOHAJIBHOIO 0JIATOIOJIYYHSA:

TOTOBHOCTbIO MPUMEHSITh MaTeMaTUYeCKUEe 3HAaHUS B HHTEpecax CBOErO 3/10pOBbS,
BEJICHUSI 3/10pOBOro 00pa3a *KHU3HU (340pOBOE MUTAHME, COANAHCUPOBAHHBIN PEXUM 3aHATHH U
OTABIXa, peryisipHas ¢usnueckass aKTUBHOCTb), CQOPMHUPOBAHHOCTHIO HaBBbIKAa pedIIeKcuw,
MpU3HAHUEM CBOETrO MpaBa Ha OMIMOKY M TaKOro e MpaBa APYroro 4yeaoBeKa;

7) 3Ko0JI0THYecKOe BOCIINTAHME:

OpHEHTallMel Ha NMPUMEHEHHE MAaTEeMAaTUYeCKUX 3HAHMW I pelleHHs 3ahad B 00JacTH
COXPaHHOCTU OKpY’Kalolllell cpenbl, IUIAHUPOBAHMUS IOCTYIIKOB M OLICHKHM HX BO3MOMKHBIX



TIOCJIC/ICTBUI JUISI OKPY)KaIOLeld Cpelbl, OCO3HAHUEM TJI00AaJIBbHOTO XapaKTepa 3KOJIOTHYECKHX
po0JieM U MyTeH UX peLIeHus;

8) aganTanusi K U3MEHS IOIIMMCS YCJTOBHSIM CONMATBHON M MPUPOTHOI Cpe/bl:

TOTOBHOCTBIO K JICHCTBHSM B YCJIOBHUSIX HEONPENEIEHHOCTH, TOBBIIICHUIO YPOBHS CBOEH
KOMITETEHTHOCTH Yepe3 MPAKTHUECKYIO JesITeIbHOCTh, B TOM YHCJIE YMEHUE YUUTHCA y JPYTUX
JFO/IeH, TPHOOpETaTh B COBMECTHOM JICATENFHOCTH HOBBIC 3HAHMS, HABBIKA U KOMIETCHIIMH W3
OIBITA JIPYTHX;

HEOOXOIUMOCTBIO B ()OPMHPOBAHNU HOBBIX 3HAHWM, B TOM 4HCIe (GOPMYIHPOBATH UJIEH,
MOHATHS, TUIIOTE3bI 00 O0BEKTAaX M SIBJICHUSAX, B TOM YHCIE paHEe HEW3BECTHBIX, OCO3HABATb
neuIUTHl COOCTBEHHBIX 3HAHUH M KOMITETEHTHOCTEH, IMJIaHUPOBATh CBOE Pa3BHUTHE;

CIIOCOOHOCTBIO  OCO3HABAaTh CTPECCOBYIO CHTYAIMIO, BOCIPUHHUMATh CTPECCOBYIO
CUTYallMI0 KaK BbI30B, TPEOYIOUIMHA KOHTPMEp, KOPPEKTHPOBATH NMPHHUMAEMBbIE PEIICHHUS H
nercTBys, HOpMYyITHUPOBATh U OLIEHUBATH PUCKU M MOCIENCTBUS, HOPMUPOBATH OIIBIT.

METANPEIMETHBIE PE3YJIbTATBI

Ilo3HaBaTeJbHBIE YHUBEPCAJBHBIC y‘leﬁﬂble JeHCTBUA

Bba3oBble JJornueckne qecTBUSA:

e BBIABIATH M XapaKTEPU30BaTh CYIIECTBEHHBIC NMPH3HAKM MAaTEMAaTHYECKUX OOBEKTOB,
MOHATHHN, OTHOIICHHH MEXIY MOHATHSAMH, (HOPMYJIUPOBATH OIPEACICHHS TMOHATHM,
YCTaHABIMBATh CYIIECTBEHHBIN MPU3HAK KJaccH(DUKAIIMU, OCHOBAHUS I 0000IEeHUS 1
CpPaBHEHUS, KPUTEPUH MPOBOJAMMOrO aHAJIN3A;

e BOCIIPUHHMATh, (POPMYIHPOBATH W MPEOOPA3OBBHIBATH CYXKACHUS: YTBEPAUTEIbHBIE U
OTpHUIIaTeIbHbIE, CTUHUYHBIC, YACTHBIC U OOIIHE, YCIOBHBIE;

e BBIABJISTH MATEMATUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3U M MIPOTUBOpEYUs B (haKTax,
JIaHHBIX, HAOJIONCHUAX W YTBEPKICHUSIX, MpeaIaratb KPUTEPUH U1 BBISBICHUS
3aKOHOMEPHOCTEHN U POTUBOPEUYUIL;

e JieNaTh BBIBOJBI C HCIOJIb30BAaHWEM 3aKOHOB JIOTMKH, JNEIYKTUBHBIX U MHAYKTUBHBIX
YMO3AKJIIOUEHUH, YMO3aKJIFOYEHU 110 aHAJIOTUH;

e pa3dupaTh 0Ka3aTEIHCTBA MATEMATUUECKUX YTBEPKIECHUHN (IPSIMBbIE U OT MPOTHUBHOTO),
MPOBOJUTh CaMOCTOSITEIbHO HECIOXKHBIE J10KAa3aTeIhCTBA MaTeMaTHUYECKUX (DAaKTOB,
BBICTPaWBaTh apryMEHTAIlUI0, MPUBOIUTH MPUMEPbl U KOHTPIPUMEPHI, 0OOCHOBBIBATH
COOCTBEHHBIE PACCYKIICHUS,

e BBIOMpaTh CHOCOO perieHWs y4deOHOW 3amayu (CpaBHMBATh HECKOJbKO BapHAHTOB
pelieHus, BRIOMpaTh HauOoJIee MOAXOASIINNA ¢ y4ETOM CaMOCTOSITEIIBHO BBIJCICHHBIX
KpUTEPUEB).

Ba3oBble ncciaenoBareLCcKHue 1eHCTBUA.

® HCIOJB30BaTh  BONPOCHI KAk  MCCJIENOBATEIbCKUHA  MHCTPYMEHT  IO3HAHUS,
bopMyIHpoBaTh BOMPOCH], GUKCUPYIOIINE MTPOTUBOPEUHE, MPOOIEMY, CAMOCTOATEIHLHO
YCTaHABIMBATh MCKOMOE M JaHHOE, (OPMHUPOBATH TUIIOTE3Y, apryMEHTHPOBATH CBOIO
MMO3UIUI0, MHCHHE;

e [POBOAUTH IO CaMOCTOSITEIBHO COCTaBJICHHOMY ILIAHY HECJIOXHBIA HKCIEPUMEHT,
HEOOJILIIIOE HCCJICIOBAHWE IO YCTAHOBJIGHUIO OCOOEHHOCTEH MaTeMaTH4eCcKOro
00BeKTa, 3aBUCUMOCTEN 00BEKTOB MEXKY COO0I;



CaMoOCTOSITENILHO  (OPMYJIUpPOBaTh  O0OOILIEHHS U  BBIBOABI IO  pe3yibTaTaM
MPOBENEHHOIO HAOJIOJACHUS, MCCIIEOBAHUs, OLICHUBATh JTOCTOBEPHOCTH IMOTYYEHHBIX
PE3yIbTaTOB, BEIBOJOB U 0000IIECHU;

MMPOrHO3UPOBATHE BO3MOKHOE€ Pa3sBUTUEC MIPOLECCCA, a TAKKE BbIABUTATH IMPCAINIOIOKECHUA
0 €0 pa3BUTUHU B HOBBIX YCJIOBUAX.

Pabora ¢ nundopmanueii:

BBISIBJIATH HEJOCTaTOYHOCTh M M30BITOUHOCTh MH(POPMALIUU, JAHHBIX, HEOOXOJUMBIX JUJIS
pELICHUS 3a1a4H;

BBIOMpATh, AHAIU3UPOBATh, CHCTEMATU3UPOBATH M HHTEPIPETHPOBATH HH(POPMAIUIO
pa3IUYHBIX BUAOB U (POPM IIPECTABIIECHNUS;

BBIOMpATh (OpPMY MpeAcTaBICHUS HHPOPMAIIUN M WIUTIOCTPUPOBATH peIlaeMble 3a1a4u
cXeMaMHu, uarpaMMaMu, MHOM rpaMKoil 1 MX KOMOMHAIUSAMU;

OLIEHMBATh HAAEKHOCTh MH(OPMALMU MO KPUTEPUSIM, MPENJIOKEHHBIM YUHUTEIEM HIIU
cOpMyIMPOBAHHBIM CAMOCTOSITEIBHO.

KOMMyHHKﬁTI/IBHLIe YHuBepcCajJbHbIC y‘leﬁl—[hle JeHCTBUA:

BOCIIPUHUMATh U (OPMYJIHPOBATH CY)KJEHHS B COOTBETCTBUHU C YCIOBHAMM M LEIISIMU
O0IlEeHHs, SCHO, TOYHO, I'PaMOTHO BBIPAXKAaTh CBOI TOUYKY 3PEHUS B YCTHBIX H
INUCbMEHHBIX TEKCTaX, 1aBaTh MOSICHEHMs 10 XOJy PEIICHUs 3aJaud, KOMMEHTHPOBATh
HOJTY4YEHHBIN pe3ysbTaT;

B XO/i€ OOCYX/ICHHS 3a/1aBaTh BOIPOCHI MO CYIIECTBY O0CYXIaeMOW TEMBI, TPOOIIEMEI,
pemaeMoii 3a7auu, BEICKa3bIBaTh WJICH, HAIlCJICHHBIC HA TOMCK PEIICHHS, CONOCTABIISATh
CBOM CYXXJCHHS C CY)KIACHHUSMH JIPYTHX YUYaCTHHKOB JUAJIOTa, OOHAPY)KUBATH pa3iindue
U CXOJICTBO TIO3HMIMH, B KOPPEKTHOH QopMe (GopMynmmpoBaTh pPa3HOTIIACHS, CBOU
BO3pa)kKCHUS;

NPE/ICTABIATh PE3YJbTAaThl PEIICHHs 3a/la4M, DKCIIEPHMEHTA, MCCICAOBaHUs, MPOCKTa,
CaMOCTOSITENIbHO BBIOMPaTh (OpPMAT BBICTYIUIEHHS C y4&TOM 3ajjad IpEe3eHTAlH |
0COOEHHOCTEN ayTUTOPHH;

MOHUMATh U HUCHOJB30BATh MTPEUMYIIECTBA KOMAHAHON U MHIUBUAYAIBHON paOOTHI MPH
pelIeHnn y4eOHbIX MaTeMaTHYECKUX 33124,

NPUHUMATH L[E€1b COBMECTHOH AEATEIbHOCTH, IIaHUPOBATh OPTraHU3AIMIO COBMECTHOM
paboThl, pacnpeaenaTs BUAbl padboT, J0roBapuBaThes, 00CYKAaTh MPOLIECC U PE3YJIbTAT
paboTbl, 060011aTh MHEHUSI HECKONBKHX JIFOJIEH;

y4acTBOBaTh B I'PYIIOBBIX (popMax paboThl (00CYXk1eHHs, 0OMEH MHEHUSIMHU, MO3TOBbIE
IITYPMBI U APYTUE), BBIIOIHATE CBOIO YaCTh paOOThl U KOOPAUHUPOBATH CBOU JACHCTBUS
C JIIpyT'MMH 4YJ€HAaMH KOMaHJbl, OLIEHUBATh KAYECTBO CBOETO BKJaJa B OOIIUI MPOAYKT
10 KPUTEPUSAM, CPOPMYINPOBAHHBIM YUACTHUKAMU B3aUMOJICHCTBUS.

PeryisiTuBHBIE YHUBeEpPcAIbHbIE yueOHBbIE 1eiiCTBHSA

Camoopranusanus:

CaMOCTOSITENIbHO COCTaBIIATh IUJIaH, aJTOPUTM pEIIeHUs 3aauu (WM ero 4YacTb),
BbIOMpaTh CHoco0 pemieHuss ¢ Y4€TOM HMEIOLIMXCS PEecypcoB U COOCTBEHHBIX
BO3MOXKHOCTEH, apryMEeHTHPOBAaTh M KOPPEKTHUPOBATh BapHUaHThl PEIICHUH C y4ETOM
HOBOM MH(pOpPMAIIHH.

CaMOKOHTPOJIb, IMOLMOHATbHBIN HHTEJJIEKT:



e BJAJETHh CIIOCOOAMH CaMONPOBEPKU, CAMOKOHTPOJIA IMpoIlecca W pe3ysibTaTa pelIeHUs
MaTEeMaTHYCCKOM 3aJauH;

® [IpPEABUIIETh TPYAHOCTHU, KOTOPbIE€ MOI'YT BO3HUKHYTh IMpPU PELICHHH 3aJla4d, BHOCUTH
KOPPEKTHUBBI B JICSTEIHPHOCTh Ha OCHOBE HOBBIX OOCTOATENHCTB, HAWJEHHBIX OMIMOOK,
BBISBJICHHBIX TPYAHOCTEH;

e OIICHMBAaTh COOTBETCTBHE pe3yJibTaTa AESATEIbHOCTH MOCTABJICHHOW LEJIH U Y CIOBHSM,
OOBSCHATh TPUUUHBI TOCTHKCHHS WITH HEOCTHXKCHUSI 1€, HAaXOUTh OIMUOKY, JaBaTh
OLIEHKY TTPUOOPETEHHOMY OIBITY.

HNPEAMETHBIE PE3YJIbTATBI

K koHmy oOydeHus B 7 KJjacce oOydyaromMics TOMYYHT CIEAYIONME IPEIMETHBIC
pe3yJIbTaThl:

Yurtate uHOpMaNMIo, MPEICTaBICHHYIO B TaliMIax, Ha auarpaMmax, HpeaCTaBiIATbH
JAaHHBIC B BUJE TaOJMI], CTPOUTH AMArpaMMbl (CTOJIOMKOBBIEC (CTOJOYATHIE) M KPYTOBBIE) ITO
MaccUBaM 3Ha4EeHUM.

OnuceiBaTh W HHTEPHPETUPOBATH pEAJIbHbIE YHWCIOBBIE JaHHBIC, IPEACTABJICHHbIE B
TabnuIax, Ha quarpammax, rpadukax.

Wcnonb3oBaTh AJi1 ONMCAHUS JaHHBIX CTATUCTUYECKHE XAaPAKTEPUCTUKU: CpEIHEee
apudmernueckoe, MeaMaHa, HauOoJbIIee U HAaUMEHbIIIee 3HaUEHUs, pa3Max.

Hmets mpencraBieHHe O Ciay4yailHOW M3MEHYMBOCTH Ha NpuMepax ILeH, (U3NYECKUX
BEJIMYUH, AaHTPOIIOMETPUYECKUX JaHHBIX, MMEThb IMpEJICTaBIE€HHE O CTAaTUCTHYECKON
YCTOMYUBOCTH.

K xonmy oOydennss B 8 kJjacce oOydyarOImUUCS TOJYYHT CIEIYIOIUE TMPEIMETHBIE
pe3yJIbTaThl:

M3Bnekatb u npeoOpa3oBbIBaTh WHGOPMAIMIO, MNPEACTABICHHYIO B BHIE TaOHIL,
auarpamm, rpauKoB, IPEACTABIATh JaHHBIE B BUJE Ta0JIUL, AUarpaMM, rpauKoB.

OnuceiBaTh JaHHBIE C TOMOLIbIO CTATUCTUYECKUX MTOKA3aTeNei: CpeIHUX 3HAUEHUN U Mep
paccenBaHMsl (pa3Max, IUCIEPCHUSI U CTAaHAAPTHOE OTKJIOHEHHE).

HaxonuTh 4acTOThl 4YMCIIOBBIX 3HAUYEHUH W YacTOThl COOBITUH, B TOM 4YMCIE IIO
pe3yibTaTaM U3MEpPEeHUN U HAOII0ACHUH.

HaxonuTh BepOATHOCTH CIy4alHBIX COOBITUH B  OMNBITaX, 3Has BEPOSTHOCTH
AIIEMEHTApHBIX COOBITHI, B TOM YHCJE B ONbITAX C PAaBHOBO3MOXKHBIMH 3JIE€MEHTapHBIMU
COOBITUSIMU.

Hcnonp3oBaTh rpaduyeckre MOAEIU: JEPEBO CIY4aiiHOTO SKCIEPUMEHTa, JHUarpaMMBI
Diinepa, yucnoas mpsmasi.

OnepupoBaTh MNOHATUSAMH: MHOXECTBO, IOJMHOKECTBO, BBIINOJHATh OIEPALMH HaJl
MHOKECTBaMU: 00bEIMHEHHUE, [TepeceueHue, JONOJHEHNE, EPEUUCIIATh JIEMEHTh MHOXKECTB,
MIPUMEHSATH CBOMCTBA MHOYKECTB.

Hcnonp3oBaTh Ipaduueckoe MpeACTaBICHHUE MHOXKECTB M CBSI3eH MEXIYy HUMHU JJid
OIMCAHUS MPOLECCOB U SBJIEHUH, B TOM YMCIE MpPHU PELICHUH 3aJad U3 JPYruxX ydeOHBIX
MIPEMETOB U KYPCOB.

K xonmy oOyuenunss B 9 kJjacce 0oO0y4yarOImUUCS TOJYYHT CICIYIONUE TPEIMETHBIE
pe3yJIbTaThl:



W3Bnekate M 1peoOpa3oBbIBaTh HMHGOPMALMIO, IPEJCTABIECHHYI0 B  pa3lIWYHbIX
UCTOYHMKAX B BUJAE Tabnul, auarpamm, rpaukoB, MPEACTaBIATh JaHHbIE B BHJE TaOJMIl,
auarpamm, rpauKoB.

Pemath 3agaun OopraHu30BaHHBIM IE€peOOPOM BapHAHTOB, a TAKXKE C HMCIOJIb30BaHHEM
KOMOMHATOPHBIX MPAaBHJI U METOOB.

Hcnonb30BaTh OnucaTeNbHbIE XapaKTEPUCTUKH JUII MAaCCUBOB YUCIIOBBIX JAHHBIX, B TOM
YUCIIE CPETHUE 3HAUEHHS U MEPbl PACCEHBAHUS.

HaxoauTh 4acTOTHI 3HaYEHUH M YaCTOTHI COOBITHS, B TOM YHCIIE MOJIB3YSACh Pe3yIbTaTaMU
MPOBENEHHBIX U3MEPEHUMN U HAOIIOICHUH.

HaxonuTh BEpOSTHOCTH CIy4alHBIX COOBITHMII B W3Y4EHHBIX ONBITaX, B TOM 4YHCIE B
OIBITAX C PABHOBO3MOKHBIMH 3JIEMEHTApPHBIMU COOBITHUSIMH, B CEPHUAX HCIBITAHUN 1O MEPBOTO
ycliexa, B Cepusix UCIbITaHui bepHymm.

VMeTs npencTaBieHue O CIy4aliHOW BEJIMYHMHE U O PACIPENEICHUH BEPOSITHOCTEM.

MMmeTh nmpeacTaBieHUe O 3aKOHE OOJBIIMX YUCENl KaK O MPOSBICHUU 3aKOHOMEPHOCTH B
CIy4yailHOM W3MEHYMBOCTH M O pOJM 3aKOHAa OOJBIIMX 4YHCEel B HpHUpPOJe U OOIIECTBeE.
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TEMATHYECKOE IINTAHUPOBAHHUE
7 KJIIACC

KoanuecTBo yacos
HaunmeHnoBaHue pa3iesioB H TeM DiIeKTPOHHbBIE (LU POBbIE)
Ne i/ KonTpoabubie
NMporpaMMmbl Beero o0pa3oBaTesibHbIE pecypehl
padoThI
1 I . . 7 0 bu6moreka [JOK
PEACTABICHHC HAHHBIX https://m.edso00.ru/7f415fdc
2 OmnucarenpHas CTaTUCTUKA 8 0 bubmorexa IIOK
https://m.edsoo.ru/7f415fdc
3 Crny4yaiiHas H3MEHYUBOCTh 6 0 bubmorexa TIOK
ya https://m.edsoo.ru/7f415fdc
bu6moreka [JOK
4 B 4
BE/ICHUE B TCOPHIO rpaos 0 https://m.edsoo.ru/7f415fdc
5 BepoATHOCTh M yacToTa Clly4aiiHOIro 4 0 bubmorexa [{OK
COOBITHS https://m.edsoo.ru/7f415fdc
bu6mmoreka [JOK
7| 2
6 O000muIenne, cucTeMaTH3alus 3HAHUN 5 https://m.edsoo.ru/7f415fdc
OBIIEE KOJIMYECTBO YACOB IIO ITPOI'PAMME 34 2
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8 KJIACC

KoanuyecTBo yacoB
HaunmeHoBaHue pa3iesioB U TeM iIeKTPOHHbIE (LU POBbIE)
Ne i/ KonTpoabubie
NMpoOrpaMMmbl Bcero o0pa3oBaTesibHbIE pecypChl
padoThI
bubmioreka [IOK
1 I1 4 0
OBTOpEHHE kypea 7 kiacca https://m.edsoo0.ru/7f417fb2
5 OnucarenbHas craTucTuka. PaccenBanue 4 0 bubmotexa [JOK
JTAHHBIX https://m.edsoo.ru/7f417fb2
bu6moreka [JOK
3 Muosicectsa 4 0 https://m.edsoo0.ru/7f4171b2
bu6moreka [JOK
4 B i
€pOSITHOCTh CIIy4alHOTO COOBITHUS 6 0 https://m.edsoo.ru/7f417fo2
bubmoteka IJOK
5 B 4 0
BEICHHE B TCOPHIO Ipahos https://m.edsoo0.ru/7f417fb2
. bu6moreka IIOK
6 Cnysaiireie cobbITHA 8 0 https://m.edsoo.ru/7f417fb2
bubmioreka [IOK
7 i 4 2
O00011eHE, CHCTEMATH3AIIAS 3HAHUH https://m.eds0o.ru/7f417fb2
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34 2
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9 KJIACC

KoanuecTBo 4acoB
HaunmeHoBaHue pa3iesioB U TeM iIeKTPOHHbIE (LU POBbIE)
Ne i/ KonTpoabubie
NMpoOrpaMMmbl Beero o0pa3oBaTesibHbIE pecypChl
padoThI

bubmioreka [IOK
1 HosToperne kypea 8 knacca 4 0 https://m.edsoo.ru/7f41a302

bu6moreka [JOK
2 DIIEMEHTBI KOMOHHATOPHKH 4 0 https://m.edsoo.ru/7f41a302

3 I'eoMmerpryeckast BEpOSITHOCTH 4 0 bubmorexa OK
p p https://m.edso0.ru/7f41a302

bu6moreka [JOK

4 51 b

CHBITATHA HEPHY LTI 6 0 https://m.edso0.ru/7f41a302

5 Corveaiias Be . 6 0 Bbu6moreka [JOK

JIydanHas BCIINUUH

Y https://m.edsoo.ru/7f41a302

bu6moreka [JOK

1 1
6 Obobmenne, KOHTpOTE 0 https://m.edsoo.ru/7f41a302
OBIIEE KOJIMYECTBO YACOB IIO ITPOI'PAMME 34 1
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YYEBHO-METOJNYECKOE OBECIEYEHUE OGPA3OBATEJLHOTO
MMPOLIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIVISA YYHEHUKA

MaremaTtuka. BeposTHOCTh M CTaTHCTHKA. 7 — 9 KJIacChl. YUEOHHK B 2 4acTsIX. YUEOHUK JUIs
ydammxcsi 001eo0pa3oBaTenbHbIX YupexkaeHui (6a3oBeiii yposens)/ 1.P. Bricoukwuii, U.B.
SAmenxo, nox penakuueit M.B. Amenko — M.: [Ipocsemienue, 2023

METOANYECKHUE MATEPUAJIBI U1 YUUTEJIA

MatemaTtuka. BeposiTHOCTh 1 cTaTHCTHKA. 7 — 9 Kiacchl. YUeOHHK B 2 acTax. YUEeOHUK ISt
yyamuxcs o01eo0pa3oBaTebHbIX yupexaeHnii (0azossiit yposens)/ U.P. Bricomkwuii, U.B.
SAmenxo, mox penakuueit U.B. Slmenko — M.: [Ipocsemnienne, 2023.

Marematuka. BeposiTHOCTh 1 cTaTuCTHKA: 7—9-€ Kacchl: 0a30BbIi YPOBEHB: METOMYECKOE
nocodue K MpeIMeTHOM JTMHUHN y4eOHUKOB 110 BEpOATHOCTH U cTaTucTuke M. P. Bricorkoro,

. B. Slmenko nox pexn. U. B. Amenko. — 2-e u3a., crep. — Mocksa: [Ipocsemenue, 2023.
—38¢

HUPPOBBIE OBPA30OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET

1) http://school-collection.edu.ru/catalog/rubr/5ececba0-3192-11dd-bd11-0800200c9a66/

2) http://school-collection.edu.ru/catalog/rubr/96abc5ab-fha3-49b0-a493-
8adc2485752/118194/?
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