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cpenHsisi oomeoopa3oBaTenpHas mkosa "I 'eanoc"

AHHOTanus K pabouei mporpamme
yueOHOro Kypca «BepoATHOCTb U CTaTUCTHUKA

Pabouas nmporpamMma ydue6HOTO Kypca «BeposTHOCTh M CTaTUCTHKA» MPEeIMETHOM o0iactu «MaremaTtuka U nHpopMaTuka» pa3padboTaHa B
cootBeTcTBUM ¢ MyHKTOM 31.1 ®T'OC OOO u peanusyercs 3 roga ¢ 7 no 9 kiacc.

PaGouas mporpamma paspaborana rpymnmoi yuuteneit: Omapunoit M.I'., Mapuosoii JI.LE. B cooTBeTcTBUM C MOJOKEHHEM O PabOUYUX
mporpaMMax H OINpPEAENseT OpraHu3aluilo o0pa30BaTENbHON JACSITEIIBHOCTA YyUYUTEJIEM B IIKOJIE MO ydyeOHOMY Kypca «BepostHOCTh U
CTaTUCTUKAY.

Pabouas nporpamma yuebHoro kypca «BepoatHocTs U ctaTucTuKay sBseTcsd yacTeio OOIT OO0, onpenenstomei:

-CO/IEPIKaHUE;

-IJIaHUPYEMbI€ Pe3yNIbTaThl (JIMUHOCTHBIE, METAlpeIMETHBIE U ITPEIMETHBIE);

-TEeMaTUYECKOE IIJIaHUPOBAHUE C YUETOM paboueil mporpaMMbl BOCIUTAHUS C YKa3aHHUEM KOJMYECTBA aKaJIEMUYECKUX YacOB, OTBOJIMMBIX Ha
U3y4eHHe KaX10i TeMbl U BO3MOXKHOCTBIO ucnojb3oBanus I(L[)OP.

Pabouas mporpamma paccMOTpeHa Ha 3acellaHMM METOJIMYECKOro OOBEIMHEHUS M COrjacoBaHa C 3aMECTHTEJIeM JUpPEeKTopa I10
metoaudeckoi padotre HOY COILI «I'emmocy.
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MHWHNCTEPCTBO OBPA30BAHMS 1 MOJIOJIE)KHOHM MOJIMTUKHA CBEPJJIOBCKOM OBJIACTH
HET'OCYJAPCTBEHHOE (UACTHOE) OBIIEOBPA3OBATEJIBHOE YYPEXKJIEHHUE

CPEJHSA OBIIEOBPA30BATEJIBHAS HIKOJIA «'EJTHOC»

PACCMOTPEHO COI'JIACOBAHO

Ha 3ace1anud METOMYECKOT0 0OBEIUHEHUS 31. 08.2023r.

yUHTENel eCTECTBEHHBIX ¥ IPUKJIATHBIX HAyK 3amecTHTeNb TMPKTOPa IO METOAUYECKOR paboTe
ITporokon Ne 1 ot 30 .08. 2023r. (‘ { V////; /®atraxoBa A.T'.

YTBEPXJIEHO
Jupexrop HOY COHI «I'enrocy

S//g/} ] /BantuHa A.1O.
ITpukas No 29 6}3’2 10

Ot 31.08.2023r.

Ipunosicenue K 0CHOGHOI 06pPa306amenbHOU RPOZPAMME OCHOBHOZ0 00Uie20 00PaA306aHUA

PABOYAS IIPOTPAMMA
(ID 730114)

y4ebHoro Kypca «BeposiTHOCTh H CTATHCTHKA»

Juis oby4darommxcs 7-9 kiaccoB

Exarepun6ypr, 2023 rox



IHHOACHUTEJIBHAA 3AIIMCKA

B coBpemeHHOM 1IM(PPOBOM MHUpE BEPOSTHOCTb U CTATUCTUKA IPUOOPETAIOT BCE OOJIBIIYI0 3HAUUMOCTb, KaK ¢ TOUKU 3PEHUS IPAKTUUECKUX
NPUIIOKEHUH, TaK M UX POJIM B 00pa30BaHUM, HEOOXOIUMOM KaKJOMy 4eJoBeKy. Bozpacraer umcio mpodeccuii, mpu OBIaJeHUN KOTOPHIMHU
Tpebyercst xopomas 6a30Basi MOATOTOBKA B 00JIACTH BEPOATHOCTH M CTATHCTUKH, TaKast MOATOTOBKA Ba)KHA JUIA MPOAOJDKEHHS 00pa30BaHUs U IS
ycnenHoH npodeccuoHanbHOM Kapbephl.

Kaxiplif 4enoBeKk MOCTOSIHHO NPUHUMAET PEIICHUS] Ha OCHOBE MMEIOLIUXCS Y HEro JTaHHBIX. A JUIsi 000CHOBAaHHOTO IPUHATHUS pEIleHHs B
YCIOBHSIX HEHOCTaTKa MM M30bITKa MH(OpManuu HEOOXOTUMO B TOM YHCIE XOPOIIO C(HOPMUPOBAHHOE BEPOSTHOCTHOE M CTATHCTUYECKOE
MBIIICHHE.

VIMeHHO 1I03TOMY OCTPO BCTasla HE0OXO0AUMOCTh COPMHUPOBATH Y 00ydaromuxcs (QyHKIMOHAIBHYIO TPAaMOTHOCTb, BKJIIOUYAIOIYIO B ce0sl B
Ka4yecTBE HEOTHEMJIEMOM COCTaBIIAIOLICH yMEHHE BOCHPUHUMATh U KPUTHUYECKH aHAIM3UPOBATh MH(OPMAILMIO, NPEJICTABICHHYIO B Pa3JIMYHbIX
¢opMax, MOHMMATh BEPOATHOCTHBIM XapaKTe€p MHOTMX pEabHbIX IMPOLIECCOB M 3aBUCHMOCTEH, MPOU3BOAUTH MPOCTEHIINE BEPOSTHOCTHBIE
pacu€Thl.

3HaKOMCTBO B yUeOHOM Kypce ¢ OCHOBHBIMH MPUHIMIIAMU cOOpa, aHAJIW3a U MIPEICTAaBICHMS] TaHHBIX U3 Pa3IMUHBIX cep KU3HU 001IecTBa
U rocyaapcTBa npuoOuiaer obydaromuxcs K OOIIeCTBEHHBIM HMHTepecaM. V3yueHne OCHOB KOMOMHATOPUKU Pa3BHBAET HABBIKM OpPraHU3ALUU
nepebopa u nojcuéTa yrucia BApUaHTOB, B TOM YHCIIE B MPUKIAIHBIX 3a/1a4ax. 3HAKOMCTBO C OCHOBAMH T€OPUHU TpadoB CO3/1aET MaTeMaTHye CKUi
¢dbyHnameHT a1 GOpMUPOBAHUS KOMIIETEHIIMI B 00J1acTH MHPOPMATUKU M IUPPOBBIX TeXHOIOTUNA. [Ipy M3ydeHUH CTaTUCTHKU U BEPOSATHOCTH
o0oram@arTcsl MPeICTaBIeHUs] 00YJaroLUIMXCsl O COBPEMEHHOM KapTHHE MHMpa M METOAAX €ro UCCleA0BaHMs, (OpPMUPYETCSs NOHUMAHHE POJIU
CTaTUCTHKH KaK UCTOYHHMKA COLIMATBHO 3HAUUMON HH(DOPMAITUH U 3aKJIa/IbIBAIOTCS OCHOBBI BEPOSATHOCTHOTO MBIIIUICHUS.

B cooTBeTcTBHM C JaHHBIMU LENSMU B CTPYKTYpe HporpamMMbl y4eOHOro kypca «BeposTHOCTh M CTaTUCTHKA» OCHOBHOTO OOIIEro
oOpa3oBaHMs BBIJCNIEHBl CIENYIOIIME CcoJep)KareiabHo-MeTonudyeckue nuHuu: «[IperncraBieHne nOaHHBIX M oONMcaTeNbHAas CTATUCTHKAY,

«BeposTHOCTEY, «D€eMEeHTH KOMOUHATOPUKNY, «BBenenune B Teoputo rpadoBy.



Conepxxanne nuauu «lIpeacraBieHne MaHHBIX M OMMCATENIbHAs CTATHCTUKA» CIY)KUT OCHOBOM i ()OPMHPOBAHUSI HABBIKOB PabOTHI C
uHpopMaLKe: OT YTEHUs] U MHTepIIpeTaluy HH(OpMaIMY, IPEICTaBICHHOM B Tabiuuax, Ha JuarpaMMax U rpagukax, 1o coopa, npeacTaBieHus
U aHaJIN3a JIaHHBIX C MCIIOJIb30BAaHMEM CTATUCTUYECKHUX XapaKTEpUCTHK CPEIHMX W pacceuBaHMs. Paboras ¢ naHHBIMH, OOydaromuecs ydarcs
CUUTBIBATD U UHTCPHNPCTUPOBATH NAHHBIC, BBIIBUTATh, APTYMCHTHUPOBATHL U KPUTUKOBATH HpOCTCﬁH.IHG TUIOTE3bI, PA3MBIIUIATE HAl q)aKTOpaMI/I,
BBI3BIBAOIIIMMHA U3MCHYUBOCTD, U OLICHUBATH UX BJIIMAHUC HA PACCMATPUBACMBIC BCJIMYHUHBI U ITPOLICCCHI.

VHTYUTHBHOE MpeACTaBIE€HUE O CIy4alHOW M3MEHYMBOCTH, UCCIIEOBAaHHE 3aKOHOMEPHOCTEH M TE€HAEHLMI CTaHOBUTCS MOTHUBUPYHOILEH
OCHOBOHM JUIl M3Y4YECHHUs TEOPUM BEpOSTHOCTEH. Bonblioe 3HaueHHEe MMEIOT MPAKTUYECKUE 3aJaHMsl, B YaCTHOCTH OIBITHI C KJIACCHUYECKHUMHU
BCPOATHOCTHBIMU MOJCIISIMU.

[loHATHE BEpOATHOCTH BBOAWTCS KaK Mepa MpaBAoONoAo0us ciydaitHoro coObrtus. [Ipm m3ydeHunm ydeOHOro Kypca oOydarommecs
3HAKOMSATCS C MPOCTEHIIMMM METOJaMM BBIUMCIIEHUS BEPOSTHOCTEH B CIy4YalHBIX SKCHEPUMEHTAaX C PAaBHOBO3MOXKHBIMHU 3JIEMEHTAPHBIMU
HCXO0/1aMH, BEPOSITHOCTHBIMU 3aKOHAMH, IMO3BOJISIIOIIMMHU CTaBUTh U peliaTh Oosiee ClIOoXkHbIE 3a7aud. B ydeOHbI Kypc BXOIAT HayalbHbIE
MMpEaACTAaBJICHUA O CHy‘I&ﬁHBIX BCJIMYMHAX U UX YHUCJIIOBBIX XapaKTCPHUCTHUKAX.

B pamkax yueOHOro Kypca OCyIIECTBIISIETCS 3HAKOMCTBO OOYYaIOIIMXCS ¢ MHOYKECTBAMHU M OCHOBHBIMU ONEPALUSAMU HaJ] MHOXKECTBaMH,
paccMaTpruBarOTCA MPUMEPBI MPUMCHCHUA Ui PCIICHUA 3aJad, a TaKKC HCIIOJIb30BaHUA B JAPYIrUX MATCMATHYCCKUX KypCaxX U y‘IC6HI>IX
IIpeIMeTax.

B 7-9 knaccax usywaercss yueOHBIH Kypc «BeposSTHOCTh M CTaTUCTHKa», B KOTOpBIM BXOAAT pasnensl: «llpeacraBieHue AaHHBIX U
onucarebHasi CTaTUCTHKAY, «BeposTHOCThY, « D7eMeHThl KOMOUHATOpUKW», «BBenenue B Teoputo rpagosy.

Ha u3yuenne yaeOHOTO Kypca «BepostHocTh U cTatuctuka» orBoautces 102 gaca: B 7 kiacce — 34 4aca (1 wac B Henmenro), B 8 xinacce — 34

qaca (1 gac B Heneno), B 9 kinacce — 34 yaca (1 yac B HeZlenio).



COJAEP/KAHUE OBYYEHUA

7 KJIACC

[IpencraBnenue JaHHBIX B BUJE TaONIUI, IuUarpaMM, rpadukoB. 3amoyiHeHHE TaOJHWIl, YTEHHE W MOCTPOCHHE JUarpaMM (CTOJIOMKOBBIX
(cronmbuaThIX) U KpYroBbIX). UTeHHe rpauMKoB peallbHbIX MpoleccoB. M3pneueHne nHpopMalMu W3 JUarpaMM U TaOJIML, HCIOJIb30BaHUE U
UHTEPIIpETALNS JaHHBIX.

OmnwucarenpHasi CTaTUCTHKA: cpelnHee apupMeTHdeckoe, MeIuaHa, pa3Mmax, HauOoibpllee W HauMEHbIIee 3HA4YeHUs Habopa YHCIOBBIX
naHHbIX. [IpuMepsl ciaydaliHOM U3MEHYUBOCTH.

Cay4aiiHbli SKCIIEepUMEHT (OIBIT) M cllyyaiiHoe coObiTHe. BeposTHOCT M yacToTa. Posib MamoBepOATHBIX M MPAKTUYECKH JTOCTOBEPHBIX
COOBITHI B IpUpo/ie U B o01ecTBe. MOHETa U UrpajibHasi KOCTh B TEOPHH BEPOSTHOCTEH.

I'pa¢, Bepminna, pedpo. Crenenp BepmiuHbl. Yncjo pédep u cymmapHas creneHb BepmmH. [Ipencrasienue o cBsi3HOCTH rpada.
Henu n nukasl. Iyt B rpagax. O0xon rpada (diinepoB myth). Ilpencrasinenue o6 opueHTUpoBaHHOM Tpade. Pemenue 3amay ¢ moMoInbo
rpados.

8 KVIACC

[Ipencrasnenue naHHBIX B BUJE TAOJIUII, JUarpaMm, TpauKoB.

MHOXeCTBO, JI€MEHT MHOXKECTBa, MOJAMHOXKecTBO. Oneparnu HaJli MHOXKECTBaMHU: 00BbeIWHEHUE, TepeceueHne, aononHeHne. CBoicTBa
omeparii HaJg MHOXECTBaMU: IEPEMECTHTENBHOE, COYeTaTeNbHOe, paclpeaenuTeNIbHOe, BKIIOYeHHs. Vcrmonb3oBaHnue rpaduaeckoro
MPEACTABICHUS MHOXKECTB JIJIsl ONTMCAHUs PEAIbHBIX IIPOLIECCOB U SIBJICHUI, TPU PELICHUU 3a/1ay.

N3mepenne paccenBanust JaHHBIX. Jluciepcus U CTaHIAPTHOE OTKJIOHEHUE YHCIIOBBIX HA00poB. JlnarpamMma paccenBaHus.



DneMeHTapHble COOBITHS chydaiiHoro ombiTa. Chy4aitHele coObiTus. BepositHOCTH cOObITHI. ONBITBI C  PaBHOBO3MOXHBIMU
3JIeMEHTapHBIMU COObITHSAMU. Cry4aiiHblii BbIOOp. CBSI3b MEXKIy MalIOBEPOSATHBIMH M IMPAKTUYECKH JOCTOBEPHBIMH COOBITUSAMH B MPUPOAE,
00II1eCTBE U HayKe.

HepeBo. CBolicTBa IepeBLEB: €AUHCTBEHHOCTh MyTH, CYIIIECTBOBAHUE BHUCSUCH BEPIIMHBI, CBSI3b MEK/Y YHCIIOM BEPIIUH M YHCIOM PEOEp.
[TpaBuio ymHoxeHwus. Pemenue 3amau ¢ momonipio rpados.

[TpoTuBomnonoxHBIe cOOBITUS. J{narpamma Ditniepa. O0beTMHEHHNE U TIepecedeHne coObITHil. HecoBMecTHBIE COOBITHS. DOpMyia CI0KEHHS
BEPOATHOCTEH. Y croBHas BepoATHOCTb. [IpaBuno ymHoxxenus. HesaBucumbie coobiTus. [Ipencrasienue sxkcrepuMenTa B BUje aepeBa. Pemienue
3aJ1a4 Ha HaXO0XJ/I€HUE BEPOATHOCTEN ¢ IOMOIIIbIO JIepeBa CIy4yalfHOro dKCIIEpUMEHTa, Juarpamm Jitiepa.

9 KJIACC

[IpencraBienne JaHHBIX B BHJE TaONHI], Auarpamm, rpaduKoB, MHTEpIpeTalus AaHHbIX. UTEHHE W MOCTpOCHHE TaOJHIl, Auarpamm,
rpaUKoOB 10 peabHbIM JIaHHBIM.

[TepectanoBku u pakropuan. Couetanust u uuciio couetanuid. Tpeyronpuuk [lackans. Pemenue 3amay ¢ vCoap30BaHUEM KOMOMHATOPUKH.

I'eomeTpuueckast BepoaTHOCTb. CilydaliHbIi BHIOOP TOUKHU U3 (GUTYpPHI Ha MJIOCKOCTH, U3 OTPE3Ka U U3 AYTH OKPYKHOCTH.

UcnsiTanue. Yenex u Heynava. Cepust ucnbelTaHui 10 nepBoro ycnexa. Cepus ucnbltanuil bepaymim. BepositHocTn coObITHii B cepun
ucneITaHui bepHyu.

CrnyyaitHas BelMUMHA U paclipesiesieHle BeposiTHocTel. Maremartnyeckoe oxuaanue u agucrnepcust. [lpuMepsl MaTreMaTH4eCcKOro 0XKHUIaHus
KaK TEOPETUYECKOT0 CPEIHEro 3Ha4eHMs BeJIMUMHbI. MaTemMaTuyeckoe 0)KMJIaHue U AUCIIEPCHUS CIy4yallHOW BEIMUYMHBI «UUCJIO YCIIEXOB B CEpUU
ucInbITaHui bepHymm.

[TonsaTue o 3akoHe 601bIINX yKcen. V3MepeHne BeposSTHOCTEH ¢ MOMOIIIbI0 YacToT. Poib 1 3HaYeHHe 3aKoHa OOJIBIIMX YHCEN B IPUPOJIE U

oO1miecTBe.



IINIAHUPYEMBIE PE3VJIBTATBI OCBOEHUSA INTPOI'PAMMBI YYEBHOI'O KYPCA «BEPOATHOCTH U CTATHCTHUKA» HA
YPOBHE OCHOBHOTI'O OBIIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JIn4HOCTHBIE pe3y/IbTaThl OCBOEHUS NPOrpaMMbl y4eOHOro Kypca «BeposTHOCTh U CTATUCTHKA» XapaKTEPU3YIOTCS:

1) naTproTnyeckoe BOCIIUTAHUE:

IIPOSIBJICHUEM HHTEpeca K IMPOLUIOMY U HACTOSIIEMY POCCUMCKONW MaTeMaTHKH, IIEHHOCTHBIM OTHOIIEHHEM K JOCTHKEHHSIM POCCHHCKUX
MaTEMaTHKOB U POCCHHCKON MaTeMaTHYEeCKOH IIKOJIBI, K UCTIOIb30BaHUIO 3TUX AOCTIDKEHHUH B APYrUX HayKaxX W MPUKIAIHBIX chepax;

2) rpa:kIaHCKoOe ¥ TyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBINOJIHEHUIO OOS3aHHOCTEH TIpa<IaHMHA W pealu3aludd €ro ImpaB, MPEICTaBIEHUEM O MaTeMaTH4YEeCKUX OCHOBaX
(GYHKIIMOHUPOBAHMS PA3IMYHBIX CTPYKTYp, SIBJICHHWM, MpOIEenyp TIpaxkIaHCKOro oOiiecTBa (HampuMep, BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K
OOCYXKIEHUIO ATHUECKUX MpoOJieM, CBA3AHHBIX C MPAKTUYECKUM NPUMEHEHHEM JOCTH)KEHUN HAayKH, OCO3HAHHWEM BaXHOCTU MOPAIbHO-3THUYECKHX
MIPUHIIMIIOB B AESTEILHOCTU YYEHOTO;

3) TpyAOBOE BOCIMTAHME:

YCTAaHOBKOM Ha aKTUBHOE Yy4yaCTHE€ B pEUIEHMHM NPAaKTUYECKUX 3a/Jad MaTeMaTH4eCKOHl HalpaBlIE€HHOCTH, OCO3HAaHMEM Ba)XKHOCTU
MaTeMaTHYeCKOro 00pa3oBaHus Ha MPOTSHKEHUN BCEH JKU3HM Ui YCHEIIHON Mpo(ecCnoHalbHOM AEITEIbHOCTH U pa3BUTHEM HEOOXOAMMBIX YMEHUH,
OCO3HAaHHBIM BBIOOPOM U MOCTPOCHHEM WHIUBUAYAIbHONW TpPAaeKTOPHUM OOpa30BaHUS U >KM3HEHHBIX IUJIAHOB C YYETOM JIMYHBIX HMHTEPECOB U
OO0IIECTBEHHBIX TOTPEOHOCTEH;

4) 3cTeTH4YeCKOe BOCIIUTAHHE:

CIIOCOOHOCTBIO K SMOIIMOHAJIBHOMY M 3CTETHMUECKOMY BOCHPHUATHIO MaTeMaTHYeCKHMX OOBEKTOB, 3ajjad, PELICHHUH, pacCyX JACHUN, YMEHHUIO

BUACTh MATEMATUYCCKNEC 3aKOHOMEPHOCTU B UCKYCCTBE;



5) HeHHOCTH HAYYHOI0 IO3HAHUS:

OpUEHTAIlMel B JESATEIbHOCTH Ha COBPEMEHHYIO CHCTEMY HAyuYHBIX MPEACTaBICHHH 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS YeNIOBEKa,
MpPUPOABI U O0IleCTBa, MOHUMAHUEM MaTeMaTU4YeCKOM Hayku Kak cdepbl YeJOBEYECKOM AESTeNbHOCTH, 3TAaloB €€ pa3BUTUSA M 3HAYUMOCTHU IS
pa3BUTHUSL I1IUBWJIM3ALIMM, OBJIAJICHUEM SI3BIKOM MATEMAaTHKA W MaTeMaTH4eCKOM KyJbTYpOol KakK CpEICTBOM IIO3HAHUS MHUpPA, OBJIAJACHUEM
MPOCTEUIIIMMHU HABBIKAMHU HCCIIEIOBATENBCKON €SI TEIbHOCTH;

6) puznyeckoe BocnuTaHue, GOPpMHUPOBaAHUE KYJIbTYPHI 310POBbSI M IMOIIMOHAJIBLHOTO 0JIATOIIOYy YU :

TOTOBHOCTBIO TPUMEHSATh MaTeMaTHUeCKHUE 3HAHHsS B MHTEpEcax CBOETO 3[0pPOBBS, BEIACHHs 3J0POBOr0 00pasa >KM3HH (30pOBOE MHUTAHUE,
cOamaHCHPOBAHHBINA PEKHUM 3aHATHI M OTABIXA, pEryJsipHas (GU3ndecKast akTHBHOCTB), COPMUPOBAHHOCTHIO HaBbIKa pediiekcruu, MTPU3HAHUEM CBOETO
MpaBa Ha OMIKUOKY U TAKOTO YKe IpaBa JAPYroro YeIOBeKa;

7) 3K0JIOTHYECKOe BOCIIMTAHHUE:

OpHEHTAaIlMel Ha MPUMEHEHHEe MaTEeMaTHMYeCKUX 3HAHUW AJI pelleHus 3ajad B 00JIACTH COXPAHHOCTH OKPYKAIOLIEH Cpebl, TIaHUPOBAHUS
MOCTYIIKOB M OLIEHKU UX BO3MOJKHBIX TTOCIICICTBUM JJISI OKPYXKAIOIIEH CpeJibl, OCOZHAHUEM TJI00ATBHOTO XapaKTepa IKOJIOTHYECKUX MPOOIeM U myTen
WX PEIICHUS;

8) ajanTauus K M3BMEHAIIUMCS YCJIOBUSAM COLMATBHOM M NPUPOIHON Cpe/bl:

TOTOBHOCTBIO K JICHICTBUSAM B YCJIOBUSIX HEONPEAEIEHHOCTH, MOBBIIICHUIO YPOBHS CBO€H KOMIIETEHTHOCTH Y€pe3 MPAKTUUECKYIO I€ATEIIbHOCTD, B
TOM UYHUCJIE YMEHHE YUUThCA Y IPYTHX JIOAEH, IpUoOpeTaTh B COBMECTHOM JIEATEIHHOCTH HOBBIE 3HAHMSI, HABBIKM Y KOMIIETEHIIUU U3 OIbITa IPYTHX;

HEO0OXOUMOCTHIO B (DOPMUPOBAHUU HOBBIX 3HAHHM, B TOM YHCJIEe (POPMYIHPOBATH UJIEH, TIOHITHS, TUIIOTE3bl 00 0OBEKTaX W SIBJICHHSIX, B TOM
YHUCJIe paHee HEM3BECTHBIX, 0CO3HABATH JE(UIIMTH COOCTBEHHBIX 3HAHUHN M KOMIIETEHTHOCTEH, MJIAHUPOBATh CBOE pa3BUTHE;

CIIOCOOHOCTBIO OCO3HABATH CTPECCOBYIO CUTYAIIMIO, BOCIIPUHUMATH CTPECCOBYIO CUTYAIIUIO KaK BBI30B, TPEOYIOIIHI KOHTPMED, KOPPEKTHPOBATH
MPUHUMAaeMbIe PEIICHUS U JeUCTBHS, GOPMYITHPOBATH U OIEHUBATh PUCKU U TTOCIEACTBHS, ((OPMHPOBATH OIIBIT.

METANPEAMETHBIE PE3YJIbTATbBI



ITo3naBaTenbHBIC YHHBePCAJIbHbIE YUeOHbIE NelCTBUS

Ba3oBble Jiornyeckue aeicTBHA:

BBISIBJIATh M XapaKTEpPU30BATh CYILECTBEHHbIE IPU3HAKM MAaTEMaTHUYECKMX OOBEKTOB, IOHATUI, OTHOLICHHH MEXAy IOHATUSAMY,
(GbopMyIMpOBaTh ONpPEAEICHUs MOHATHH, YCTaHABIMBATh CYLIECTBEHHBINH NMPU3HAK KiacCU(UKALMU, OCHOBAHUSA Ul 000OIIEHUS U CPaBHEHUS,
KpUTEPUU IPOBOAUMOIO aHAJIN3a;

BOCIIPUHUMATh, (OPMYJIMPOBATh U INPEOOpPa3OBBIBATH CYXKACHUSA: YTBEpIAUTEIbHbIE M OTPHULATENIbHBIC, €IUHUYHbIC, YAaCTHblE M OOIIME,
YCIIOBHBIE;

BBISIBJIATh MATEMAaTUUYECKHUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U IIPOTHUBOPEUUs B (paKkTax, JaHHBIX, HAOIIOACHUAX U YTBEPKACHUAX, IpeIaraTh
KPUTEPUH IS BBISIBJICHUS 3aKOHOMEPHOCTEN U POTUBOPEUNIL;

JIeJ1aTh BBIBOJIbI C UCIIOJIb30BaHUEM 3aKOHOB JIOTUKH, J€TYKTUBHBIX U MHIYKTUBHBIX YMO3AKIIOUEHUH, YMO3aKIIIOUEHHH 110 aHAJIOTUH;
pa3buparh J0Ka3aTenbCTBA MAaTEMAaTHYECKMX YTBEpXKJIEHUH (IpsMble M OT MPOTHBHOIO), MPOBOJUTH CAMOCTOSITEIBHO HECIOXKHBIE
JI0Ka3aTeJIbCTBA MaTEMaTHUECKUX (DaKTOB, BBICTpauBaTh apryMEHTAIHIO, IPUBOAUTH TPUMEPHI U KOHTPIIPUMEPHI, 000CHOBBIBaTh COOCTBEHHbIE
paccyKIeHus;

BbIOMpaATh cHocoO pemieHus ydyeOHOW 3ajauu (CpaBHHMBATh HECKOJIbKO BAapHAHTOB pEIICHHUS, BHIOMpPATh HanOojee MOIXOIAMMHA C y4ETOM

CaMOCTOATCIIbHO BBIACIICHHBIX KpI/ITepI/ICB).

Ba3oBble ncciie1oBaTe/ILCKHE AeiiCTBUA.

WCIIOJIb30BaTh BOIPOCHI KaK HCCJIENOBAaTeNIbCKUM HMHCTPYMEHT IO3HAHUS, (OPMYIUPOBATH BOIPOCHI, (UKCHUPYIOLIUME MPOTUBOPEUUE,
pobeMy, CaMOCTOSTEIbHO YCTAHABIMBATh HCKOMOE U JaHHOE, (POPMHUPOBATH THIIOTE3Y, ApPT'yMEHTHUPOBATh CBOIO MO3UIHI0, MHEHHE;
IPOBOJUTH IO CAMOCTOSITEIbHO COCTABJICHHOMY IUIaHY HECIOXHBIA JKCIEPUMEHT, HEeOOJbIIOe HCCIeI0OBaHUE M0 YCTAHOBJICHUIO

0COOEHHOCTEH MaTeMaTHYECKOrO O6’beKTa, 3aBHCUMOCTEH 00BEKTOB MCKOY 0060171;



camMoCTOSITeNIbHO (opMynupoBaTh O000OIIEHUS M BBIBOJABI IO pe3yjbTaTaM MPOBEAEHHOTO HAOIIOJEHUS, HCCIEIOBAHMs, OLIEHUBAThH
JIOCTOBEPHOCTbH MOTYICHHBIX PE3YJIbTATOB, BEIBOJIOB U 00OOIICHMIA,

IIPOTrHO3UPOBATH BO3ZMOXKHOC Pa3BUTUE ITPOLECCA, a TAKKE BEIABUI'aTh ITPCAIIOJIOKEHUA O €T0 Pa3BUTUN B HOBBIX YCIIOBHAX.

Paborta ¢ unopmanmeii:

BBIABJIATHD HCAOCTAaTOYHOCTDL U M30BITOYHOCTD I/IH(bopMaI_[I/II/I, JaHHBIX, HCO6XOI[I/IMBIX IJIs1 pCHICHUA 3a1a4u,
BBI6I/IpaTB, AHAJIN3UPOBATb, CUCTCMATU3UPOBATb U UHTCPIIPECTUPOBATH I/IH(bOpMaI_II/II-O Ppa3IMIHbIX BUIOB U (bOpM IMPpEACTABJICHUA,

BbIOMpaTh (GopMy MpencTaBiIeHUs HHPOpPMAIMM U WUTIOCTPUPOBATH pellaeMble 3aJadd CXeMaMd, AMarpaMMaMu, WHOW Tpadukod U HX

KOMOMHAIIHSIMH;

OLICHUBATh HAAEKHOCTD I/IH(I)OpMaI_[I/II/I 10 KpUTCPUAM, IPCAJIOKCHHBIM YUUTCIICM HIIN C(bOpMYJ'II/IpOBaHHbIM CaMOCTOATCIIBHO.

KOMMyHI/IKaTI/IBHBIe YHUBEPCAJIbHBIC y'leﬁﬂble JedCcTBHUA:

BOCIPUHUMATH M (POPMYIHPOBATH CYXKJIEHUS B COOTBETCTBUH C YCIOBHSMH M LEISIMH OOILIEHUS, SICHO, TOYHO, FPAMOTHO BBIPAXKaTh CBOIO
TOYKY 3pEHUS B YCTHBIX U TUCBMEHHBIX TEKCTaX, IaBaTh IMOSCHEHHUS 110 X0y pelIeHUs 3a/1a4i, KOMMEHTHPOBATh MOTYyYEHHBIN pe3ybTaT;

B X0J1e 00CYKIeHHS 3a7]aBaTh BOMPOCHI MO CYIIECTBY 00CYKAaeMOi TeMBbI, TPOOJIEMBI, pelraeMoii 3a7auu, BbICKa3bIBaTh UIEU, HAIlCIEHHbIE Ha
TTOUCK PEIICHUS, COTIOCTABIISATh CBOU CYXKJICHUSI C CYXKIACHUSMU IPYTUX YIaCTHUKOB JIMajora, OOHapy>KUBATh PAa3IMUUE U CXOJICTBO MO3UIIHM, B
KOppeKTHOH opme PopMyIUpoBaTh Pa3HOTIIACHS, CBOU BO3PAKEHUS,

MPEACTABIIATh PE3YJAbTAThl PEIICHUS 3aJaud, SKCIIEPUMEHTAa, MCCIIEIOBAHMS, TIPOEKTa, CAMOCTOSTENIHLHO BBHIOMpaTh ()OpPMAT BBICTYIUICHHS C
y4€TOM 3a/1a4 MPE3eHTAIMU U 0COOCHHOCTEH ayIMTOPUH;

TMOHUMATh W UCIIOJIH30BaTh MIPEUMYIIIECTBA KOMAHAHOW U MHIWBHIYATHBHOU PAOOTHI IPH PEIICHUN yUeOHBIX MaTEMAaTUUECKHUX 3a/1a4;
MPUHUMATH 11€]Tb COBMECTHOM NIeATEIbHOCTH, TNIAHUPOBATh OPTaHU3AIMIO COBMECTHOW pabOTHI, paclpeAessaTh BUAB pabOT, T0TrOBapHUBaThCH,

o0cyXIaTh Mpolecc U pe3yibTaT padboTsl, 000011aTh MHEHHS HECKOJIBKUX JIOCH;



® y4acTBOBATH B IPYMIOBHIX (hopMax paboOThI (00CYKIeHNS, 0OMEH MHEHUSMHU, MO3TOBBIC IITYPMBI U APYTHUE), BHIMOIHATH CBOIO YaCTh PAaOOTHI U
KOOPAWHHUPOBATH CBOU HeﬁCTBHﬂ C ApYruMu 4YiICHAMMW KOMAaHIbI, OLICHUBATHL KAa4YCCTBO CBOCIO BKJIaJa B O6H.[Hﬁ OPOAYKT IO KPUTCPHAM,

c(hOpMYyIUPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUSI.
PeryasiTuBHbIe YHHBepPCcAJIbHbIE Y4eOHbIE eiiCTBUS

Camoopranuzanmusi:

®  CaMOCTOSITENIFHO COCTABIISATH IUIAH, AITOPUTM PEIICHHS 3a/1a4H (WM €T0 YacTb), BRIOMPATh CIIOCO0 PEIIeHHs ¢ Y4ETOM UMEIOIUXCS PECYPCOB
1 COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh U KOPPEKTUPOBATH BAPHAHTHI PEUICHUN C YUETOM HOBOM MH(OpPMAIIHH.
CaMOKOHTPOJIb, SMOLIMOHAJbHbII HHTE/VIEKT:
® BJAJIETh CIOCOOAMH CAaMOTPOBEPKH, CAMOKOHTPOJIA MPOIIECCa B pe3ysIbTaTa PEIICHUs] MAaTeMaTHYEeCKOM 3a1a4H;

¢ MPCABUACTL TPYAHOCTH, KOTOPLIC MOI'yT BO3HHMKHYTH IIPU PCIICHUMU 3adaydd, BHOCUTH KOPPCKTUBBI B ACATCILHOCTH HA OCHOBC HOBBIX

O6CTO$[T€J'IBCTB, HalJICHHBIX OH_II/I6OK, BBIAABJICHHBIX TPYHHOCTCﬁ;

® OICHHUBATb COOTBCTCTBUEC pE3yJIbTaTa ACATCIBbHOCTH IMOCTaBJICHHOU e U yCIIOBUSAM, OOBICHSITH MNPUYUHBI JOCTHXXCHUA WM HEAOCTHIKCHU A

LI€JIN, HAXOJUTh OIIUOKY, 1aBaTh OLIEHKY IPHOOPETEHHOMY OIIBITY.

HNPEIMETHBIE PE3YJIBTATBI

K koHIty 00yueHus B 7 kjacce 00yJaroImuics MOIydUT CIeIyIOIUe PeIMETHbIE Pe3yIbTaThl:

Yurathb I/IH(I)OpMaI_II/IIO, MNpEACTAaBJICHHYIO B Ta6m/1uax, Ha [auarpamMmax, MOPCACTABIIATL MOAHHBIC B BHUIC Ta6J'II/II_I, CTpOUTHL OHUArpaMmbl

(cronOukoBbIe (CTOIOUATHIE) M KPYTOBBIE) [0 MaCCUBAM 3HAUEHUH.

OmmceIBaTh U HHTEPHNPETUPOBATHL PCATIbHBIC YU CJIOBBIC JaAHHBIC, ITPEACTABIICHHLIC B Ta6m/1uax, Ha JuarpaMmax, l"pa(i)I/IKaX.



Hcnonp3oBaTh AJId OMMUMCAaHUA NAHHBIX CTATUCTUUYCCKHUC XAPAKTCPUCTUKH: CPCIHCC apI/I(I)MCTI/I‘-ICCKOG, MEAUaHa, HaI/I60JII>IJ_Iee U HAaMMCHBIICC
3HAYEHMUs], pa3Max.

HNwmets mnpeacraBieHue O CIy4ailHONM H3MEHUMBOCTH Ha MpUMepax IeH, (U3UYECKUX BEIMYUH, AHTPONOMETPHUYECKHX JIaHHBIX, HUMETh
IIPEACTABJICHUE O CTATUCTUYECKON YCTOMYUBOCTH.

K koniry o0y4enus B 8 kjiacce 00y4JaroImuiics MOIyduT CIACIYIOIUE IPEIMETHBIC Pe3yIbTAThI:

W3Bnekarb 1 npeoOpa3oBeIBaTh WH(POPMALINIO, IPECTABICHHYIO B BUE TAaONIUIL, AUarpamm, rpauKoB, MPEACTaBIATh JaHHbIE B BUJE TAOJIHII,
auarpamm, rpadukoB.

OnuceiBaTh JaHHBIC C IIOMOIIBIO CTATHCTHYCCKHX ToKa3arTeyeii: CpCaHux 3HAYCHUHN U MCp pacCCuBaHUA (pa3Max, AUCIICPCUAd U CTAaHAAPTHOC
OTKJIOHECHHE).

HaxoauTh 4acTOThI YUCIOBBIX 3HAYEHHUI U YaCTOThI COOBITHIA, B TOM YHUCIIE TIO PE3yIbTaTaM U3MEPEHUI U HAOIIOCHHIA.

HaxomuTh BepOSTHOCTH CIIy4aliHBIX COOBITMH B ONBITAX, 3HAs BEPOSTHOCTU SJIEMEHTAPHBIX COOBITHI, B TOM 4YHCIE B ONBITaX C
PaBHOBO3MOKXHBIMHA 3JICMCHTAPHBIMHA COOBITHSIMH.

Hcnonp3oBath rpaduyueckue MOJENN: JEPEBO CIyYallHOTO SKCIIEPUMEHTA, TuarpaMMsbl Diliepa, YucioBasi npsmasl.

OHepI/IpOBaTI) MOHATHUAMU: MHOXKCCTBO, ITOAMHOXCECTBO, BBIMIOJIHATEL OICpAllMKA HaJl MHOXCCTBAMMU! 06’BGIII/IH€HI/IC, nepeCCUCHUC, NTOMOJTHCHUC,
MIEPEUUCIIATH 3JIEMEHTBI MHOXKECTB, IPUMEHSTh CBOMCTBA MHOKECTB.

Hcnonb30Bathk rpaduueckoe MpecTaBIeHHe MHOKECTB U CBA3EH MEXy HUMH JUIsl ONIMCAHUS MPOLIECCOB U SBJICHUH, B TOM YUCIIE IPU PELICHUN
3a/1a4 U3 JPyrux y4eOHBIX MPEAMETOB U KYypPCOB.

K xonIty 00yuenus B 9 kijiacce 00y4Jaromuics MoayquT CIEYIONINE TPEAMETHBIC PE3YIbTAThI:

W3Bnekats u npeoOpa3oBbIBaTh HHGOPMAIIHIO, TPEICTABICHHYIO B Pa3IMYHbIX UCTOYHUKAX B BUAE TAOJHUII, JUArpamMm, rpadukoB, MpeacTaBIsuTh
JaHHBIE B BUJE TAOJHUII, IUarpaMM, TpaduKoB.

Pemars 3aaa4u OpraHNu30BaHHbBIM nepe6op0M BAapHWaHTOB, a TAKXKE C UCITIOJIb30BAHUECM KOM6I/IHaTOpHLIX IMpaBUJI 1 METOOOB.

Hcmons30BaTh onrcaTelIbHBIE XApPaAKTCPUCTHUKHU JJI1 MaCCHUBOB YHUCJIOBBIX JAaHHBIX, B TOM YUCJIC CPCAHUC 3HAYCHHA U MCPBI paCCCUBaHU .



HaxoauTp 4acTOTHI 3HaUE€HUI U 4aCTOTHI COOBITHS, B TOM YHCJIE MOJIB3YSICh Pe3yIbTaTaMH MIPOBEAEHHBIX H3MEPEHUI U HaOII0IeHU.

HaxoauTp BEpOSATHOCTH CiTydaiiHBIX COOBITHI B U3YYEHHBIX OIBITAX, B TOM YHCJE B OIBITAX C PABHOBO3MOXHBIMH 3JIEMEHTAPHBIMU COOBITHAMH,
B CEPHAX UCIBITAHUH JI0 IIEPBOTO YCIIEXa, B CEPUX UCIIBITAaHUI bepHyiu.

HNwmeTtp nipeacraBiieHUE O CIIy4alHOW BEJIMYMHE U O PACIIPEACIICHUN BEPOATHOCTEM.

Wwmets npeacTaBieHre 0 3aKoHE OOJBIIMX YHCET KaK O MPOSBICHUU 3aKOHOMEPHOCTH B CIy4ailHOM M3MEHYMBOCTH M O POJIM 3aKOHA OOJIBIINX

YUCCJI B IIPUPOJC U O6H.[€CTB€.



TEMATHYECKOE IINTAHUPOBAHME (¢ yuerom paGoyeii nporpaMMbl BOCIIMTAHUSA)

7 KIIACC
N HaumeHoBaHue pa3iesioB U TeM KoaunvecTno yacos JuaexkTpoHHble (HU(pPOBbHIE)
NpPOrpaMMmbI Bcero oOpa3oBaTe/IbHbIE Pecypchl
1 [TpencraBieHre JaHHBIX 7 bubmmoreka ITOK https://m.edsoo.ru/7f415fdc
2 OmnucarenbHas CTAaTHCTHKA 8 bub6muoreka IIOK https://m.edsoo.ru/7f415fdc
3 CnydvaiiHasi K3MCHUYHMBOCTh 6 bubmuoreka [IOK https://m.edsoo.ru/7f415fdc
4 Beenenue B Teoputo rpados 4 bubaunorexa IIOK https://m.edsoo.ru/7f415fdc
5 DEpOATHOCTE W HACTOTA Gy HaHHOTO 4 bub6nuoreka IIOK https://m.edsoo.ru/7f415fdc
COOBITUS
6 O0600111eHNe, CHCTeMaTH3alHs 3HAaHHMA 5 bub6nuoreka IIOK https://m.edsoo.ru/7f415fdc
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34




8 KJIACC

Nont/ HaunmMeHoBaHMe pa3/ie/ioB U TeM KoanuecTBo yacos DJIeKTpOoHHbIe (LM (ppoBbIE)
e n/m
NPOrpaMMblI Bcero o0pa3oBaTe/bHbIE PeCypChl
1 [ToBTOpeHue Kypca 7 Kiaacca 4 bu6muoreka IITOK https://m.edsoo.ru/7f417fb2

OnucarenbpHast CTaTUCTHKA.
2 4 bu6nuoreka [TOK https://m.edsoo.ru/7f417fb2
PacceuBanue naHHbBIX

3 MHoxecTBa 4 bu6mmoreka [{TOK https://m.edsoo.ru/7f417fb2
4 BeposiTHOCTB ciTydaitHOTO COOBITHS 6 bubmuoreka LIOK https://m.edsoo.ru/7f417fb2
5 Beenenue B Teoputo rpados 4 bubaunorexa [IOK https://m.edsoo.ru/7f417fb2
6 CrnyyaitHbie COOBITHS 8 bu6mmoreka [{TOK https://m.edsoo.ru/7f417fb2
7 O06o00111eHNe, CHCTeMaTH3allks 3HAHUH 4 bu6muoreka ITOK https://m.edsoo.ru/7f417fb2

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34




9 KJIACC

Nont/ HaumeHoBaHue pa3/ie/ioB U TeM KoaunvecTno yacos JyekTpoHHbIE (HU(PPOBBIE)
° n/m

NMPOrpamMMbI Bcero oOpa3oBaTe/IbHbIE PeCcypchl
1 [ToBTOpeHue Kypca 8 Kiaacca 4 bu6muoreka IITOK https://m.edsoo.ru/7f41a302
2 DeMeHThl KOMOMHATOPUKH 4 bubnunorexa LIOK https://m.edsoo.ru/7f41a302
3 I'eomeTprueckas BEpOSITHOCTD 4 bu6mmoreka [{TOK https://m.edsoo.ru/7f41a302
4 Hcneitanus bepuymnnu 6 bubmumorexa LIOK https://m.edsoo.ru/7f41a302
5 CnyyaiiHasi BeTHIMHA 6 bu6muoreka L{OK https://m.edsoo.ru/7f41a302
6 O060011IeHIEe, KOHTPOJIb 10 bu6muoreka L{OK https://m.edsoo.ru/7f41a302

OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34
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