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MNOACHUTEJIBHASA 3AIINCKA

B coBpemeHHOM LH(POBOM MUPE BEPOATHOCTh U CTATUCTHKA MPHOOPETAIOT
BCE OOJIBIIYI0 3HAUMMOCTh, KaK C TOUYKH 3PEHUS NPAKTUUYECKUX MPUIOKEHHUM, TaK
U UX pOJiM B 00pa30BaHUU, HEOOXOIUMOM KaKIOMY 4esnoBeKy. Bo3pacraeT uucio
npodeccul, pu OBJIAJAEHUM KOTOPBIMH TpeOyeTcsl Xopolas 6a3oBasi OATOTOBKA
B 00JacTu BEpPOATHOCTM U CTATUCTUKW, Takas IIOATOTOBKA Ba)KHA IS
IIPOJOJKEHUS 00pa30BaHUs U JIs1 yCIEIHON NpOo(heCCHOHATbHON Kapbephl.

Kax1p1i1 4esT0BEK MOCTOSIHHO MTPUHUMAET PEIICHHS] HA OCHOBE UMEIOILIUXCS Y
HETo JaHHBIX. A T 0O0CHOBAHHOTO MPUHSATHS PEIICHUS B YCIOBUAX HEIOCTATKa
WU M30bITKAa MHPOpPMAIIMU HEOOXOJIMMO B TOM YHCJE XOpOIIo chOpMUPOBAHHOE
BEPOSITHOCTHOE U CTATUCTUYECKOE MBILICHHE.

NMeHHO 1o3TOMYy OCTpO BCTajda HEOOXOAUMOCTh c(opMUpOBaTH Yy
oOyuarouxcs GyHKIIMOHAIbHYIO TPAMOTHOCTb, BKIIIOUYAIOUIYIO B c€0s1 B KaUECTBE
HEOTBEMJIEMOM  COCTABJLIFOLIE  YMEHHE  BOCIHPUHUMATh W KPUTHYECKHU
aHaJIM3UPOBaTh UH(POPMAIUIO, IPEICTABICHHYIO B Pa3IMYHbIX (popMax, IOHUMATh
BEPOSITHOCTHBIM XapakTep MHOIMX pPEAJIbHBIX IIPOLIECCOB M 3aBUCHMOCTEH,
IIPOU3BOJIMTH MPOCTEMIINE BEPOSATHOCTHBIE PACUETHI.

3HAKOMCTBO B y4eOHOM Kypce C OCHOBHBIMM IIPUHLIMIIAMU cOOpa, aHajau3a u
IpEJCTaBICHNUs JaHHBIX W3 Pa3iMuYHbIX cep KU3HU 00IlecTBa M rocyAapcTBa
npuoOuiaeT oOydarmMxcsd K OOUIECTBEHHbIM UHTepecaMm. I3ydeHHne OCHOB
KOMOMHATOPUKU pa3BUBAET HABBIKM OpraHU3alUM TNepedopa U mojacuéra yucia
BApUAHTOB, B TOM YHUCJI€ B MPUKJIAIHBIX 3a/1adyaX. 3HAKOMCTBO C OCHOBAMH TEOPUU
rpadoB co31aéT MaTeMaTUYeCKUl PyHIaMeHT Jisl POPMHUPOBAHUSI KOMIIETCHIIUM B
00nacTu UHPOPMATUKH U LUPPOBBIX TEXHOJOTHH. [Ipy M3yyeHUU CTATHUCTHKU U
BEPOSITHOCTH O0OOTalllalOTCsl MPEJICTABIECHU OOyYarouuxcsi O COBPEMEHHOU
KapTHHE MHpa M METOJaXx €ro HCCielNoBaHUus, (OpMHUpPYETCs MOHUMaHHUE POJIU
CTaTUCTUKU KaK MCTOYHUKA COIMAIbHO 3HAUMMON MH(GOPMALIMU U 3aKJIaJbIBAIOTCS
OCHOBBI BEPOSITHOCTHOTO MBIIIJIEHUS.

B cooTBercTBUMU C JaHHBIMU IIENIIMU B CTPYKTypEe MpPOTrpamMMbl y4yeOHOIO
Kypca «BeposSTHOCTh U CTaTHUCTUKA» OCHOBHOTO OOIIEro 0Opa30BaHUs BbIIEICHbI
CIIEIyIOIME COAEpKATENbHO-MEeTOANYEeCKuEe TUHUM: «lIpencraBieHre NaHHBIX U
onucaTeNbHass CTaTUCTUKa», «BeposSTHOCTBY, «DIeMEHThl KOMOMHATOPUKH,
«BBenenue B Teoputo rpadony.

Conepxanue nmuaun «lIpencrapienre TaHHBIX U ONMUCATENbHAS CTATUCTHKA
CIIY)KUT OCHOBOM mJi1 (hOpPMHUPOBAHUS HABBIKOB pabOThI ¢ HWHQOpMaiuei: oT
YTeHUS] M MHTepIpeTanuu HHPOpMAaLMK, MPEACTaBICHHOW B Ta0nuiax, Ha
auarpamMmax M rpadukax, A0 cOopa, IpeICTaBICHHS W aHalu3a JaHHbIX C
UCIIOJIb30BAaHUEM CTAaTUCTMUECKHUX XapaKTEPUCTUK CPEIHUX M PACCEUBAHUA.
Pabortass ¢ nmaHHBIMH, OOy4arolUecsl ydarcs CUYHUTHIBaTh M HHTEPIPETHPOBATH
JTAHHBIE, BBIABUIaTh, apIyMEHTUPOBATh M KPUTHUKOBATh IMPOCTEHMIINE TMIOTE3bI,
pPa3MBILUIATh HaA (AKTOpaMH, BBI3BIBAIOUIUMH W3MEHUYUBOCTb, M OLICHWBATH HX
BJIMSIHUE HA pPaCCMaTPHUBAEMbIE€ BEIMYMHBI U ITPOLIECCHI.



MHTYyNTHBHOE MPEACTABICHUE O CIy4alHOM W3MEHYMBOCTH, MCCIEIOBAHUE
3aKOHOMEPHOCTEH W TEHACHIMNA CTAHOBUTCA MOTHUBUPYIOUIEH OCHOBOW IS
W3YUYEHHS] TEOPUU BEPOSTHOCTEH. bonbllioe 3HAYEHHE HMEIT NPAKTHYECKUE
3a/1aHUs1, B YACTHOCTHU ONBITHI C KIIACCUYECKHUMU BEPOSATHOCTHBIMUA MOJIEIISIMH.

[loHsiTHE BEPOSTHOCTU BBOAMUTCS KakK Mepa MPaBIONON00MsS CIy4ailHOTo
coObiTus. [lpm wu3yuyeHuu yuyeOHOro Kypca oOydarommecss 3HAKOMSTCS C
MPOCTEMIIMMUA ~ METOJAMH  BBIYMCJIICHHS  BEPOSTHOCTEH B CIy4YalHBIX
IKCIIEPUMEHTAxX C PaBHOBO3MOKHBIMU AJIEMEHTAPHBIMU HCXO0/IaMH,
BEPOSITHOCTHBIMU 3aKOHAMU, MO3BOJISIOIIMMU CTaBUTh M PELIATh 00JIEE CIOKHbBIE
3amaud. B ydeOHBId Kypc BXOIAT HayajdbHbIE MPEJCTABICHUS O CIy4YalHBIX
BEJIMYMHAX U UX YUCJIOBBIX XapaKTePUCTUKAX.

B pamkax y4eOHOro Kypca OCYHIECTBISIETCS 3HAKOMCTBO OOyYaroUIuXcs ¢
MHO>KECTBAMU M OCHOBHBIMHU OIEpaIMsIMU HAJl MHOKECTBAMH, PaCCMATPUBAIOTCS
MpUMEPHI TPUMEHEHUS U1l PEUICHUs 3ajJlad, a TAKXKE HCIOJb30BaHUS B JIPYTHX
MaTEeMaTUYECKUX KypcaxX U yueOHBIX MpeaMeTax.

B 7-9 xnaccax uzyuaercs yueOHbI Kypc «BeposiTHOCTh U CTaTHUCTHKA», B
KOTOpBIM  BxonmaT pasgensl: «lIpencraBieHue JaHHBIX W ONKCATENbHAs
CTaTUCTHKa», «BeposSTHOCTb», «DIeMeHThl KOMOWHATOpuku», «BBenenue B
Teopuio TpadoBy.

Ha u3yuenne yueOHoro kypca «BeposiTHoCTh U cTaTucTuka» orpoautcs 102
yaca: B 7 kiacce — 34 ydaca (1 gac B Henento), B 8 kiacce — 34 yaca (1 yac B
Hegneno), B 9 kiacce — 34 yaca (1 yac B Henento).

COAEPKAHUE OBYUEHMUSA

7 KJIACC

[TpencraBieHure JaHHBIX B BUJAE TAOJML, AUarpaMM, rpaduKoB. 3aroIHEHNe
Ta0NWIl, YTEHWE U TIOCTPOEHUE JuarpamMm (CTOJOMKOBBIX (CTONOYATHIX) U
KpYyroBbIX). UTeHue rpadukoB peajabHbIX npoiieccoB. M3pneuenne nnpopmanuu u3
Jyarpamm M TabJdll, UCTIOIb30BaHUE U MHTEPIIPETALUs JaHHBIX.

OmnwucarenpHas CTAaTHUCTHKA: cpelHee apupMeTHYecKoe, MeauaHa, pa3max,
HauOoblllee M HauMEHbIlee 3HadeHHs Habopa YHMCIOBBIX JaHHBIX. [Ipumepsl
CIIy4alHOM U3MEHYHUBOCTH.

CrnyyaliHbI SKCHEPUMEHT (OMBIT) M clydailHOe coObITHE. BeposTHOCTH U
qacToTa. PoJb MajgoBEpPOSITHBIX M TIPAKTHUECKU TOCTOBEPHBIX COOBITUN B TIPUPOJIE
u B oO1iecTBe. MoHeTa ¥ UrpasibHasi KOCTh B TEOPUU BEPOSITHOCTEH.

I'pad, BepmmHa, pebpo. Crenenp BepummHbl. Yucino pébep u cymmapHas
creneHb BepmMH. [IpencraBienue o cBsizHocTH rpada. Lenu u nmkibl. Ilytu B
rpadax. Ob6xon rpada (dinepoB myth). [IpencraBnenue o6 OpPUESHTHPOBAHHOM
rpade. Pemenne 3agau ¢ momorisbio rpados.

8 KJIACC



[IpencraBienne qaHHBIX B BUE TAOIUI, 1UarpaMM, rpadukoB.

MHOXECTBO, DJIEMEHT MHOXECTBAa, NOAMHOXeCTBO. Omnepannuy Haj
MHOKECTBaMU: 00bEIUHEHHE, IepeceueHue, aomnosHeHue. CpolicTBa omnepauui
HAaJ| MHOXKECTBAMM: IIEPEMECTHUTEIIBHOE, COYETATENbHOE, PACHPEIEIUTENBHOE,
BKJItoueHus. Mcnonb3oBaHue TpaduyecKkoro IMpeacTaBICHUs MHOXKECTB JUIs
OIMCAHMSI PEATIBHBIX IIPOLIECCOB U SBJIICHUM, IIPU PELICHUY 3a/1a4.

M3mepeHne paccenBaHMs NAaHHBIX. J(AcIiepcus U CTaHJAPTHOE OTKIOHEHME
YHICIIOBBIX HAO0OpOB. JlnarpamMma paccenBaHusl.

DnemeHTapHbIe COOBITHSI  ciydaiiHOoro ombiTa. CiydaifHple  COOBITHS.
BepositHoct  coObiTui.  OTBITBI ¢ PAaBHOBO3MOXKHBIMHU ~ 3JI€MEHTAPHBIMU
coObITusMU. CiyyaiiHblil BBIOOp. CBsI3b MEXIy MajJOBEPOSATHBIMU U MPAKTHUECKH
JIOCTOBEPHBIMU COOBITHSIMU B IPUPOJE, OOIIECTBE U HAYKE.

HepeBo. CBoHCTBa J€pEBBEB: EOUHCTBEHHOCTh MYTH, CYIIECTBOBAHHE
BUCSYEH BEpIIMHBI, CBA3b MEXIY YMCIOM BepIIMH M uucioMm péodep. [IpaBuio
yMHOXeHUs. Pelienue 3ai1a4 ¢ momoIipto rpados.

[TpotuBononoxHele coObiTusA. [uarpamma Oiinepa. OObenuHEHUE U
nepeceyeHrue coObiTuii. HecoBmecTHpie  coObiTus. @dopmyna  crnoxeHus
BEpOSITHOCTEW. YCIOBHas BepOATHOCTh. IIpaBuno ymHoxeHus. HesaBucumbie
cobpiTus. IlpencraBneHue skcnepuMeHTa B BHJAE JepeBa. PemieHue 3agad Ha
HaXOXKJEHUE BEPOSTHOCTEH C IOMOIIBIO J€peBa CIYYalHOTO HKCIIEPUMEHTA,
auarpamm Ounepa.

9 KJIACC

[IpencraBienrie AaHHBIX B BHjae TaOiui, JAuarpamM, TpaduKoOB,
WHTEpIIpeTanus TaHHbIX. YTeHHE U MOCTpOeHUE TabJInIl, JuarpaMmM, rpauKoB 1Mo
pEaJIbHBIM JAHHBIM.

[lepectanoBku u (aktopuan. CoueTaHus U YUCIIO COUYETaHUN. TpPeyrobHUK
[Tackains. Pemenue 3amay ¢ UCOMb30BaHUEM KOMOMHATOPUKH.

['eomeTpudeckass BepoATHOCTh. CiydailHbIH BBIOOp TOYKM W3 (UTYPHI Ha
IJIOCKOCTH, U3 OTPE3Ka U U3 AYyTH OKPY>KHOCTH.

UcnbiTanne. Ycnex u Heygadya. Cepus HUCHOBITAHWI 10 MEPBOTO ycmexa.
Cepust ucnbiTanuii beprymum. BepostHocTH cOOBITUH B CEpPUM  UCIIBITAHHMA
bepnyum.

CnyuaiiHasi BEeJIMYMHA W PacHpeleliCeHUE BEpPOSATHOCTEH. MaremaTtuueckoe
OXuJaHue u aucnepcus. Ilpumepsl MaTEeMAaTHYECKOTO  OXKHUIAHUS — Kak
TEOPETUYECKOTO CPEAHEr0 3HAUYECHUS BEJIMYMHBI. MaTremaThyeckoe OXUIAAHUE U
JUACIEPCUsl CIy4alHOW BEJIMYUHBI «YHCIO YCIEXOB B CEPUU HCIBITAHUU
beprynnm.

[Tonsitue o 3akone OonbIIMX yucen. M3MepeHne BepoOsSTHOCTEW C TTOMOIIBIO
yacToT. Posb 1 3HaueHue 3akoHa OOJBIINX YUCEI B IPUPOJIE U OOIIECTBE.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHA TTIPOI'PAMMBI
YYEBHOT'O KYPCA «BEPOATHOCTbD MU CTATHCTHUKA» HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

JInuHoCTHBIE Ppe3yJbTaTbl OCBOCHHS TMPOrpaMMbl y4eOHOro Kypca
«BepoATHOCTb U CTATUCTHKA» XapaKTEPU3YIOTCSL:

1) naTrpuoTHYecKoe BOCIIMTAHME:

IIPOSIBICHUEM HMHTEpeca K TMPONUIOMY H HACTOSALIEMY POCCUHMCKOU
MaTE€MaTUKH, LEHHOCTHbIM OTHOLIEHWEM K JIOCTHOKEHUSIM  POCCHUHCKHX
MAaTEMATUKOB M POCCHICKOM MaTEMaTHYECKOM WIKOJbI, K MCIOJIb30BAHUIO ITUX
JOCTHKEHH B IPYTUX HayKaX U MPUKIAJAHBIX cepax;

2) rpaxaaHCKoe U JyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

TOTOBHOCTBIO K BBIIIOJHEHUIO O0S3aHHOCTEN I'pa)<IaHWHA U pean3aliy €ro
mpaB, TPEJICTAaBICHUEM O MaTEMaTHYECKUX OCHOBAaX (YHKIIMOHWPOBAHUS
Pa3IMYHBIX CTPYKTYD, SBICHUMN, MPOEAYP TPa)kIaHCKOTO OoOIIecTBa (Harpumep,
BBIOOPBI, ONPOCHI), TOTOBHOCTBIO K 00CYXIEHUIO ATHUECKUX MPOOJIEM, CBSI3aHHBIX
C NPAKTUYECKHM IPUMEHEHHEM JIOCTH)KECHUN HAyKH, OCO3HAHUEM BaKHOCTH
MOPAJIBHO-3TUYECKUX IMPUHIUIIOB B AEATEIBHOCTH YUEHOTO;

3) TpyAOBO€ BOCIIMTAHHUE:

YCTAaHOBKOM HAa aKTHMBHOE Yy4YyaCTHE€ B PpEIIEHWU MPAKTUYECKUX 3aaady
MaTE€MaTUYeCKOM HaNpaBICHHOCTH, OCO3HAHMEM BAa)XXKHOCTH MaTEeMaTHYECKOTO
oOpa30oBaHUs Ha MPOTSHKEHUHM BCEW KM3HM ISl YCNEIHON MNpodeccrOHaIbHOM
NEATEIbHOCTH U Pa3BUTHEM HEOOXOJUMBIX YMEHHM, OCO3HAaHHBIM BBIOOPOM U
MOCTPOEHUEM MHIMBUYAIbHON TPACKTOPUH O0OPA30BaHUs U )KU3HEHHBIX IIJIAHOB C
y4€TOM JIMYHBIX UHTEPECOB U 0OIIECTBEHHBIX TOTPEOHOCTENH;

4) 3cTeTH4ecKoe BOCIIUTAHUE:

CHOCOOHOCTBIO K HOMOLMOHAIBHOMY M  A3CTETHUYECKOMY BOCIPHUSTHIO
MaTeMaTHYeCKUX OOBEKTOB, 3a/Jau, PELICHHUM, pacCyX JACHUW, YMEHUIO BHUJIETb
MaTeMaTUYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

S) HeHHOCTH HAYYHOI'0 NO3HAHMSA:

OpUEHTaUuel B JEATEIbHOCTM HAa COBPEMEHHYIO CHCTEMY Hay4YHBIX
MPEACTABICHUI 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS YeJIOBEKa, MPUPOJbI U
oOlIecTBa, MOHMMAHUEM MATEMAaTUYECKOM HAayKH KakK cQepbl YeJI0BEYECKOM
NeATEIbHOCTH, ATANoOB €€ Pa3BUTUSA W 3HAYUMOCTH JJIs Pa3BUTHS LIMBUIIM3ALIMU,
OBJIAJICHUEM SI3bIKOM MAaT€MATUKH U MAaTeMaTUYECKOW KyJIbTypoW Kak CpeICTBOM
MO3HAHUS MHpPA, OBJAJCHHUEM NPOCTEUIIMMHU HAaBBIKAMU HCCIIEI0BATENbCKOM
JEATEIIbHOCTH;

6) ¢usnuyeckoe BocnmuTaHHMe, (popMHMpPOBaHHE KYJIbTYPbI 3A0POBbS H
IMOLMOHAJIBHOIO 0J1ATONOTy YU :

TOTOBHOCTBIO MPUMEHATH MATEMaTUUYECKWE 3HAHHUS B HWHTEpPECaX CBOETO
3M0pOBBS,  BEIEHUS  370pPOBOro  obOpa3a Ku3HM  (30pOBOE  TMHTAHUE,



cOQIaHCUPOBAHHBIM PEXUM 3aHATHH W OTAbIXa, peryasipHas ¢uzndeckas
aKTUBHOCTB), C(OPMHUPOBAHHOCTHIO HaBbIKa PeQICKCUM, MNPU3HAHHEM CBOETO
MpaBa Ha OMIMOKY M TaKOTO e IpaBa JPYyroro 4ejaoBeKa;

7) 3K0JI0THYeCKOe BOCIIMTAHME:

OpHUEHTAIIMEN HA MPUMECHEHHWE MaTEMAaTUYECKUX 3HAHUM JJI pEIICHUd 3a7a4
B 00JIaCTH COXPAHHOCTH OKPYXaloIled cpenapl, IJIaHUPOBAHUS IOCTYIIKOB U
OIIEHKM WX BO3MOJKHBIX TOCJICACTBUM JIsi OKPYXAIOUIEH Cpeabl, OCO3HAHHEM
I00ATBHOTO XapaKkTepa KOJOTHUECKUX MPOOJIeM U IyTeH UX PEIICHNUS,

8) ajanTanus K U3MEHAIIMMCSH YCJIOBHAM COLMAJIBLHOM M NMPHUPOAHOM
cpeabl:

TOTOBHOCTBIO K JICMCTBUSAM B YCIIOBUSAX HEONMPEACIEHHOCTH, IOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH YEPE3 MPAKTUUECKYIO JIESITETbHOCTh, B TOM YHCIIE
YMEHHUE YYUTHCS Yy JPYTUX JOJIeH, MpUOOpEeTaTh B COBMECTHON JESATEIbHOCTU
HOBBIE 3HAHUS, HABBIKK U KOMIIETCHIIMH U3 OIBITA JIPYTUX;

HEOOXOJIMMOCThIO B (OPMHUPOBAHMHM HOBBIX 3HAHUH, B TOM YHCIE
bopMyIUpOBaTh WS, IIOHITHS, TUIIOTE3bl 00 00BEKTaX U SABJICHUSAX, B TOM YHUCIIEC
paHee HEU3BECTHBIX, OCO3HaBaTh JE(PUIIUTBEI COOCTBEHHBIX 3HAHUU W
KOMIIETEHTHOCTEH, TNIAHUPOBATh CBOE PA3BUTHE;

CIIOCOOHOCTBIO  OCO3HAaBaTh  CTPECCOBYIO  CHUTYyaIldl0, BOCIPHUHUMATH
CTPECCOBYIO CHUTYallMI0 KaK BBI30B, TPEOYIOIIUH KOHTPMEpP, KOPPEKTHPOBATH
MPUHUMAEMbIE pEIICHUs] U JeUCTBUS, (GOPMYJIUPOBATH U OIEHUBATHh PUCKU U
NOCJIEICTBUS, (POPMUPOBATH OIBIT.

METANPEIMETHBIE PE3YJIBTATHI

ITo3HaBaTe/ibHBIE YHHMBEPCAJIbHBIE YUeOHbIE AeiiCTBUS

ba3oBble 1oruyeckue 1eMcTBuA:

® BBIIBIIATh U XapaKTEPHU30BaTh CYIIECTBEHHBIC NPU3HAKM MAaTEMaTHYECKUX
OOBEKTOB, TOHSATUH, OTHOIIEHUH MEXIy MOHATUAMHU, (HOPMYIUPOBATH
ONpENENECHUs]  MOHATHM, YCTaHABIMBAaTh  CYIIECTBEHHBIM  IPU3HAK
KJaccu(ukanmy, OCHOBaHUA MJid OOOOIIEHUS U CpaBHEHUS, KPUTEpUU
IIPOBOJIMMOTI0 aHAJIN3A;

® BOCIpPUHUMATh, (QOPMYIHpPOBATH M  MPeoOpPa30OBbIBATH  CYXKICHUS:
YTBEPAUTENIbHBIE WU OTpPUUATEIbHBIC, €AUHUYHbIC, YacTHble W OOUIME,
YCIIOBHBIE;

® BBUIBIATH ~ MATEMaTHYECKHE  3aKOHOMEPHOCTH,  B3aWMOCBSI3U  H
OpOTUBOpEUHsl B (aKTaxX, JaHHBIX, HAOJIOJEHUSX U YTBEPKACHUSAX,
npemiaraTb KpUTEPUU JUIsl BBISIBJICHUS! 3aKOHOMEPHOCTEN U MPOTUBOPEUYMI;

e JefaTh BBIBOJBI C MCIOJb30BAHUEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX U
MHAYKTUBHBIX YMO3aKIUYEHUH, yMO3AKIIOUEHUH 110 aHAJIOTUH;

e pa3dupaTh JOKA3aTEIbCTBA MAaTEMAaTHUYECKUX YTBEPKIACHUM (TpsSMbIE U OT
IPOTUBHOIO), MPOBOJUTH CAMOCTOATEIBHO HECIIOXKHBIE JOKa3aTeIbCTBa



MaTeMaTHYeCKUX (akTOB, BBICTPAUBATH APTYMEHTALUIO, MPHUBOIUTH
IpPUMEPBI U KOHTPIIPUMEPBI, 000CHOBBIBATh COOCTBEHHBIE PACCYKICHUS;

e BbpIOMpaTh CIOCOO penieHus yd4eOHOM 3anayu (CpaBHUBATh HECKOJBKO
BapMAHTOB pELICHUsA, BBIOMpPATh HauboJee MOAXOMAUIMM C ydéToM
CaMOCTOSITENIbHO BBIJICIEHHBIX KPUTEPUEB).

ba3oBble uccienoBarTebcKue 1eiiCTBUS:

® HCIOJI30BaTh BOIPOCHI KaK MCCIIEJOBATENbCKAA MHCTPYMEHT I1O3HAHMS,
dbopMynupoBaTh BOMPOCH, (PUKCUPYIOLIUE MPOTUBOpEUUe, MpodIemy,
CaMOCTOSITENIFHO ~YCTaHABIMBATh HCKOMOE U JaHHOE, (HOpMHpOBAThH
TMIIOTE3Y, apTYMEHTUPOBATh CBOKO TIO3ULUIO, MHEHHUE;

® [IPOBOJUTH IO CaMOCTOATEIBHO COCTaBICHHOMY IUIAHY HECIIOXKHBIN
HKCIEPUMEHT, HEOOJIBIIOE UCCIIEI0OBAHUE M0 YCTAHOBICHUIO OCOOCHHOCTEM
MaTeMaTHYECKOro 00BbEKTa, 3aBUCUMOCTEN OOBEKTOB MEKTY COOOM;

® CaMOCTOSITENILHO (POpMyIUpOBaTh 000OIIEHUS W BBIBOJBI 1O pe3ysbTaTaM
NPOBENEHHOTO HAOJIIO/ICHMS], HWCCIEAOBAHMS, OIIEHUBATh JIOCTOBEPHOCTH
MOJIYYEHHBIX PE3YyJIbTaTOB, BEIBOJIOB U 0000IIECHMIA;

® [IPOTHO3MPOBATh BO3MOXKHOE pa3BUTHE MPOLECCa, a TAKXKE BbIABUTAThH
IIPEATIOIOKEHNS O €T0 PAa3BUTHUN B HOBBIX YCIIOBHSIX.

Pabora c nndopmanueii:

® BBIBISITH HEJOCTATOYHOCTh W H30BITOYHOCTh HH(POpPMAIMH, JaHHbBIX,
HEOOXOAMMBIX JJIs PEIICHUS 3a1a4H;

e BHIOMpPATH, AHANM3UPOBATH, CUCTEMATU3UPOBATb W HHTEPIPETUPOBATH
MH(GOPMALIMIO Pa3IMYHbIX BUIOB U (HOPM MpeICTaBICHMUS;

e BpIOMpaTh (GOpMy TpenacTaBieHus WHGOPMAIMM W  WIIIOCTPUPOBATH
pelaemMbie  3aJladyd  CXeMaMH, JaudarpaMmamMu, HWHOW rpaduKod W UX
KOMOMHAIIMSIMU;

® OICHMBATh HAJAEKHOCTh HHPOPMALMH MO KPUTEPUSM, MPEATIOKEHHBIM
y4uTeNIEeM WU CHOPMYITUPOBAHHBIM CAMOCTOSITENBHO.

KoMMyHUKaTHBHBIC YHHBEpPCAJIbHbIE Y4eOHbIE 1eHCTBHS:

® BOCIPUHUMATH U (HOPMYIUPOBATH CYKACHHSI B COOTBETCTBUH C YCIOBUSIMU
U LEJSIMH OOIIEHUs, ICHO, TOYHO, TPAMOTHO BbIpa)kaTh CBOIO TOUYKY 3PEHHUSI
B YCTHBIX M MUCBMEHHBIX TEKCTAX, JAaBaTh MOSCHEHUS IO XOIy PEIICHHUS
3aJ1a4yi, KOMMEHTUPOBATh MOJyYECHHBIN PE3yJIbTaT;

e B X07€ 00CYXJEHUS 3a7aBaTh BOIPOCHI MO CYIIECTBY 00CYkIaeMOM TEMBI,
npo0seMbl, perraeMon 3aJaun, BbICKA3bIBaTh UECH, HAIICJICHHbIE HA MTOMCK
pelIeHusi, COIMOCTaBISATh CBOM CYXIEHUA C CYXKICHUAMH JIPYTUX
YYaCTHUKOB JAMAJIOra, OOHApYXKMBaTh pa3iudve M CXOJCTBO MO3ULIUNA, B
KOPPEKTHOI popme GpopMyIrpoBaTh pa3HOIJIACUs, CBOU BO3PAXKEHNUS;

® [IPEACTABIATH PE3yNbTATHI penieHus 3a/1a4u, JKCIIEPUMEHTA,
UCCIIETOBaHMSI, IPOEKTAa, CAMOCTOSITENIbHO BbIOUpaTh (hOpMAT BBHICTYTLIICHUS
C YYETOM 3aJa4 PE3CHTALNH U OCOOCHHOCTEN ayIUTOPHH;

® [IOHMMAaTh U UCIOJIH30BATh MPEUMYIIECTBA KOMaHAHONW U WHIWBUIyaIbHON
paboThI IIPU PELIEHNN YYEOHBIX MaTEMaTUUECKHX 3a/1ay;



® TIPUHUMATH I€JTh COBMECTHOU AESITEIBHOCTH, TJIAHUPOBATH OPTaHU3AIUIO
COBMECTHOM paloThl, pachpeaeniarb BUIbl padOT, JOroBapUBaTHCA,
00CYXJ1aTh MPOLECC U pe3yabTaT paboThl, 0000IATh MHEHUSI HECKOIBKUX
JIIOJICH;

® y4yacTBOBaTh B TIPYNMHoOBBIX ¢opMmax pabdoTel (0OCYyXAeHUsA, OOMEH
MHEHHUSIMH, MO3TOBBIC IITYPMBI U JPYTHE), BBITIOJHATH CBOIO YaCcTh PaOOTHI
U KOOPIAWHHPOBATH CBOW JEUCTBHS C JAPYTHMH WICHAMH KOMAaHJIbI,
OIICHMBATh KAueCTBO CBOETO BKJaJa B OOIMMNA MPOAYKT MO KPUTEPHSIM,
chOpMYITUPOBAHHBIM YIaCTHHKAMHU B3aUMOICHUCTBHSI.

PeryasiTuBHbIC YHUBeEpCAJbHbIC YUeOHbIE 1eiiCTBUS

Camoopranuzamnus:
® CaMOCTOSITENIbHO COCTAaBJATh IUIAH, aJTOPUTM pEUIeHMs 3afadd (WM €ro
4acTh), BBIOMpATh CHOCOO PEIICHHS C YYETOM HMEIOLIUXCS PECYpCOB H
COOCTBEHHBIX BO3MOXHOCTEH, AapryMEHTHPOBaTh U KOPPEKTUPOBATH
BAapUaAHThI pEUIEHUH C YYETOM HOBOW MH(OpMAIUH.
CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJICKT:
® BJAJETh CIIOCOOAMM CaMOIIPOBEPKH, CAMOKOHTPOJIS ITPOLIECCa U pe3yJIibTaTa
pELIeHUs] MaTEMaTUYECKOM 3a1auH;
® [IPEABUAECTH TPYAHOCTH, KOTOPbIE MOTYT BOZHUKHYTH IPHU PEUICHUH 33a4H,
BHOCUTH KOPPEKTUBBI B AESATENIBHOCTh HA OCHOBE HOBBIX OOCTOSATENLCTB,
HaWJIEHHBIX OIIHUOOK, BBISIBIEHHBIX TPYIHOCTEH;
® OLICHMBATh COOTBETCTBUE PE3yJIbTaTa AEATEIBHOCTH NMOCTABICHHON LIENIA U
YCIIOBUSIM, OOBSCHATHh MPUYUHBI JTOCTHOXKEHHUS] WIM HEIOCTHKEHHUS UENH,
HaXOAUTh OIIUOKY, 1aBaTh OLIEHKY IPUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATBI

K xoniy oOyuenus B 7 kjacce OOYyYarONIMICS TOJYYHT CICTYIOIIHE
IPEIMETHBIE PE3YJIbTATHI:

Yurarb uHOpMaAIUIO, NPEICTABICHHYIO B TaliuIax, Ha JguarpaMmmax,
NPEACTaBIATh JAHHbIE B BUIE TaONMI, CTPOUTH JUArpaMMbl (CTOJIOMKOBBIE
(cronbuatkie) U KpyroBble) IO MaccUBaM 3HAYEHUH.

OnuceiBaTh M UHTEPHPETUPOBATH  peajbHble  YHUCIOBBIE  JIAHHBIE,
Mpe/ICTaBICHHbIE B TA0JINIIAX, HA IUarpaMmmax, rpadukax.

Hcnonb3oBaTh [JIs1 ONUCAHUSl JAHHBIX CTATHCTHMYECKHE XapaKTePUCTUKHU:
cpenHee apupMeTHuecKoe, Me[uaHa, HauOoJsiblliee M HaMMEHbIIEe 3HauYeHUs,
pa3mMax.

HMmMeTs mnpencraBieHUE O CIIydalHOM WM3MEHYMBOCTHM HA IIpUMEpax ILIEH,
($u3MYECKUX BETUYMUH, AHTPOIIOMETPUYECKUX IAHHBIX, UMETh TMPEACTABICHUE O
CTaTUCTUYECKOU YCTOWYNBOCTH.



K xoHiy oOyuenus B 8 kiacce OOyYarONIMICS TOJYYHT CICTYIOIIHE
MIPEAMETHBIE PE3YIIBTATHI:

W3BnekaTe M mpeoOpa3oBbIBaTh HH(POPMALIUIO, MPEICTABICHHYIO B BHJE
Tabnull, [uarpamm, rpaduKoB, MPEACTABIATh JaHHBIE B BUJE TaOJIUII, TUArpaMM,
rpaduKoB.

OnucelBaTh JaHHBIE C MOMOIIBIO CTATUCTUYECKUX IOKA3aTEIEH: CPEIHHX
3HAYEHUN U MEp pacceuBaHus (pa3max, JUCIIEPCHs U CTAHIapPTHOE OTKIIOHEHUE).

HaxoauTh 4acTOThl YUCIOBBIX 3HAYECHHUN W YaCTOTHI COOBITHII, B TOM YHCIIE
0 pe3yJbTaTaM U3MEPESHUN U HAOTIOCHUH.

HaxoauTs BepOATHOCTH CIlydalHBIX COOBITHI B OIBITAaX, 3HAas BEPOSATHOCTU
AIIEMEHTAPHBIX COOBITUHA, B TOM YHCIE€ B ONBITAX C PaBHOBO3MOKHBIMHU
AJIIEMEHTAPHBIMU COOBITUSIMHU.

Hcnonb3oBaTh rpauyeckue MOJEIH: AEPEBO CIYYaHOTO 3KCIIEPUMEHTA,
JyarpaMMsl Diiiepa, 4uciaoBasi npsmasl.

OnepupoBaTh MOHATUSAMH: MHOXECTBO, IOJMHOXXECTBO,  BBIIIOJIHATH
omepaly HajJ MHOXECTBaAaMHM: OOBEIUHEHHE, NEpEeceYeHHe, JOIOJIHEHUE,
IIEPEYUCIIATD 3JIEMEHTHI MHOXKECTB, [IPUMEHATH CBOMCTBA MHOKECTB.

Hcnonp3oBath rpaduueckoe NpeACTaBICHUE MHOXKECTB M CBS3€H MEXIY
HUMM JUI OIMCAHMSA IIPOLIECCOB U SIBJICHUM, B TOM YMCJIE IIPU PELICHUHU 3a4a4 U3
JPYTUX Y4EOHBIX MPEIMETOB U KYpPCOB.

K xoHmy oOyuenuss B 9 kJjacce oOydYaromuiicsi TMOJIYYUT CIICAYIOIIHE
IIPEAMETHBIE PE3YIIBTATHI:

W3Bnekat W 1npeoOpa3oBbIBaTh HMH(OpMALUIO, MPEACTABICHHYIO B
pa3NMYHBIX MCTOYHMKAX B BHUJAE TaOJHML, AUarpamMm, rpaukoB, MpPeCTaBIATH
JIaHHBIE B BUE Ta0JIUII, TUarpaMm, rpauKoB.

PemaTe 3amauum oOpraHu30BaHHBIM MEpPeOOpPOM BAapUAHTOB, a TaKXKE C
UCIOJIb30BaHNEM KOMOWHATOPHBIX MPAaBUI U METO/IOB.

Hcnonp30BaTh ONMCATENbHBIE XapPaKTEPUCTUKU UL MACCUBOB YHCIIOBBIX
JAHHBIX, B TOM YMCJIE CPETHUE 3HAYEHUsI U MEPBI PACCEUBAHUS.

HaxoauTh 4acTOThl 3HaYEHUM M YaCTOTHI COOBITHS, B TOM YHCIE MOJIB3YSICh
pe3ybTaTaMy MPOBEAEHHBIX U3MEPEHHUIN U HAOIIOICHUT.

HaxoauTbs BEpOATHOCTH CIIy4allHBIX COOBITUM B M3YYEHHBIX OIBITaX, B TOM
YyCclie B OMNbITaX C PaBHOBO3MOXHBIMU 3JIEMEHTAPHBIMU COOBITHUSMHU, B CEPUSIX
VICIIBITAaHUU J10 IIEPBOT0 yCIIEXa, B CEpUAX UCIIBITAHUN bepHyu.

NmMeTp mpencraBiieHWE O CIIy4YallHOM BEJIMYMHE U O PaCHpeAcICHUU
BEPOSITHOCTEN.

NMmerp mnpencraBieHWe O 3aKOHE OOJIBIIMX YHCENT KaK O MPOSBICHUU
3aKOHOMEPHOCTH B CIIy4alHOW M3MEHUYMBOCTH U O POJIM 3aKOHA OOJBIIMX YKCEI B
MIPUPOJIC U OOIIECTBE.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
Koan4yecTBo yacon DJIeKTPOHHbBIE
HaumeHoBaHue pa3ie/ioB u
Ne i/ TeM IPOrpaMMbl Beero Konrpoabusie IIpakrnyeckune (UuppoBbIe)
padoThI padoThI o0pa3oBaTe/bHbIE
pecypcbl
bu6moreka IIOK
L lpencrasierue AanHbX ! 1 1 https://m.edsoo.ru/7f415fdc
bu6mmoreka IJOK
2 OnucarenbHas CTaTUCTHKA 8 1 1 https://m.edsoo.ru/7f415fdc
. bu6muoreka [IOK
3 Cotyualinas H3MEHIMBOCTS 6 0 1 https://m.edsoo.ru/7f415fdc
bu6mmoreka IJOK
4 Baezenme B Teopuio rpagos 4 0 0 https://m.edsoo.ru/7f415fdc
5 BeposTHOCTB M yacToTa 5 0 5 bubmmorexa [{OK
CIIy9aifiHOTO COOBITHS https://m.edsoo.ru/7f415fdc
5 O06o0061IeHNEe, CHCTEMAaTHU3AIIS 4 1 0 bu6moreka [JOK
3HAHUI https://m.edsoo.ru/7f415fdc
OBIIEE KOJIMYECTBO YACOB I10 34 3 5

[TPOI'PAMME
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8 KVIACC

Koau4yecTBo yacon DJIeKTPOHHBbIE
Ne i/ Hamwenonante paszesion u Konrpoabnubie IIpaktuueckue (uudposbie)
B TeM MPOrpamMmbl Bceero P p
padoThI padoThI o0pa3oBaTe/IbHbIE
pecypcsbl
bu6mmoreka IJOK
L HosToperme kypea 7 kacca 4 https://m.edsoo.ru/7f417fh2
5 OnucarenibHas CTATUCTHUKA. 4 but6moreka [JOK
PaccenBanue maHHBIX https://m.edsoo.ru/7f417th2
bubmmoreka IIOK
3 Mrozxectsa 4 https://m.edsoo.ru/7f417fb2
4 BeposdTHoCTh Clty4aliHOTO 5 1 but6moreka [JOK
COOBITHS https://m.edsoo.ru/7f417fh2
bubmoreka IIOK
> Brenenne B Teopuo rpagos 4 https://m.edsoo.ru/7f417fh2
. bu6mmoreka I{OK
0 CtysaiHEIe COObITHS 8 https://m.edsoo.ru/7f417fb2
7 O6o01IeHNe, CUCTEeMaTH3aIIHS 4 9 butmoreka [JOK
3HAaHUU https://m.edsoo.ru/7f417fh2
OBIIEE KOJIMYECTBO YACOB I10 34 2 1

[TPOITPAMME
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9 KVIACC

KoumnuecTBo yacos JJIEKTPOHHbIE
Ne ni/mm Haumenosante pasenon u Konrpoabubie IIpaktudyeckue (UHppoBbIE)
) TeM IPOrpamMMbl Bceero p p 5
padoThI padoThI o0pa3oBaTeJIbHbIE
pecypchl
bubmmoreka [HIOK
1 Hosropenue kypea 8 knacca 4 https://m.edS(])-}).ru/7f41a302
buonuoreka [{OK
2 DJIeMEHThl KOMOMHATOPUKH 4 1 https://m.e dscl)_}).ru 17§413302
bubmoreka [IOK
3 ['eomerpuieckas BeposTHOCTS 4 https://m.edsoo.ru/7f41a302
bu6mmoreka [JOK
4 Menrranms bepiystmm 6 1 https://m.edsoo.ru/7f41a302
5 Crny4daitHas BeIM4YMHA 6 bubmorexa LIOK
https://m.edsoo.ru/7f41a302
bu6mmoreka [JOK
6 Obobmenue, KOHTPOIE 10 1 https://m.edsoo.ru/7f41a302
OBIIEE KOJIMYECTBO YACOB I10 34 1 2
[TIPOT'PAMME
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