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INOACHUTEJIBHAS 3AIIMCKA

B coBpemerHOM mUGPOBOM MHUpPE BEPOATHOCTh U CTATUCTHUKA MPUOOPETAIOT
BCE OOJIBIITYIO 3HAUMMOCTb KaK ¢ TOYKHU 3PEHUS MPAKTUYECKUX MPUIIOKEHHM, TaK U
UX poJid B 00pa3oBaHUM, HEOOXOJUMOM KaxJAOMy 4YesoBeKy. Bospacraer umcio
npodeccuii, Mpy OBIaJAECHUN KOTOPHIMU TpeOyeTcs xopolas 0a30Basi MOATOTOBKA B
00J1aCTH BEPOSTHOCTH Y CTATHCTHKH, TaKasl MOJATOTOBKA Ba)KHA JIJISl MPOAOHKCHUS
o0pa3oBaHusl U JIJIs1 yCTIEIIHON TPO(eCcCHOHaTBHON Kaphephl.

Kaxx1ip1it yennoBek MOCTOSHHO MPUHUMAET PEIICHUS] HA OCHOBE UMEIOIIUXCS Y
HETO JIaHHBIX. [[7151 000CHOBAHHOTO MPUHATHS PEIIECHHUS B YCIOBUAX HEJIOCTATKA UITH
n30bITKa WHPOpPMAIIUA HEOOXOJUMO B TOM YHCJIE XOPOIIO CHOPMHPOBAHHOE
BEPOSITHOCTHOE M CTATUCTUYECKOE MbIIUIeHHe. VMEHHO T03TOMYy BO3HHKIA
HE00X0IUMOCTh (OopMHUPOBaTh y oOydaroumxcsi (yHKIMOHATIBHYIO IPAMOTHOCTD,
BKJIFOYAIOIIYI0 B ce0s yMEHHWE BOCIPUHUMATh M KPUTHYCCKH aHAIU3UPOBATh
uHGOPMAITHIO, TIPEICTABIICHHYIO B PA3IMYHBIX (popMax, MOHUMATh BEPOSITHOCTHBIN
XapakTep MHOTHX pealbHbIX TPOILIECCOB U 3aBUCHUMOCTEH, TMPOU3BOJUTH
POCTEUIINE BEPOSITHOCTHBIE PACUETHI.

3HAKOMCTBO B y4eOHOM Kypce ¢ OCHOBHBIMH MPUHITUTIAMU cOOpa, aHAIH3a |
MPEICTABIICHNUS JTAHHBIX W3 Pa3UYHBIX cdep KU3HU OOIIeCTBA M TOCYJIapCcTBa
npuoOIaeT o0ydammmxcs K OOIIECTBEHHBIM HHTepecaMm. M3ydeHne OCHOB
KOMOMHATOPUKHU pa3BUBAET HABBIKM OpraHU3allUM Tepedopa M mojacuéra yducia
BapUAHTOB, B TOM YHCJIC B IPUKJIAAHBIX 33/1adaX. 3HAKOMCTBO C OCHOBAMH TEOPHH
rpadoB co3maét MareMaTrndeckuil GyHIaMeHT 17151 (GOPMUPOBAHKSI KOMIICTEHITUH B
obnactu MHPOPMATUKU U IUGPOBBIX TexHONOTHH. [Ipyn M3ydeHUn CTAaTUCTUKU U
BEPOSITHOCTU 00OTalamTcsl MpPEeACTaBIeHUsT OOyYarolMXcss O COBPEMEHHOMN
KapTUHE MHpa M METOJaxX €ro WCCIeI0BaHWsA, (HOPMHUPYETCS MOHUMAHUE POJIU
CTaTUCTUKU KaK UCTOYHUKA COIUATHLHO 3HAYUMON WH(OPMAITUU U 3aKJIaIBIBAFOTCS
OCHOBBI BEPOSITHOCTHOT'O MBITIICHHUSI.

B cooTBeTcTBHM C JAaHHBIMH LIEJISIMH B CTPYKTYpE MPOTpaMMbl yueOHOTO Kypca
«BeposTHOCTh U CTAaTUCTUKA» OCHOBHOTO OOIEro 0O0pa3oBaHUs Ha yTIIyOJIEHHOM
YpPOBHE  BBIICICHBI  CICOYIONIME  COACPKATEITHHO-METOAUYECCKUE  JTUHUU:
«IIpencraBnenue JaHHBIX ¥ OMHCAaTElIbHAsl CTaTUCTHKa», «BeposTHOCTDHY,
«OnemeHThl KOMOMHATOpUKWY», «BBenenue B Teoputo rpadosy», «MHOXKeCTBaY,
«Jlorukay.

Conepxxanne muann «lIpencraBieHre TaHHBIX U ONMUACATEIbHAS CTATHCTHKA
CITY>KUT OCHOBOM 7151 JOpMUPOBAHUS HABBIKOB pabOTHI C MH(POpMAIIMEn: OT YTCHUS
U UMHTEpHpeTauud UHQopMaluy, MPeACTaBICHHON B Ta0iuIlaxX, HA AUarpaMMax u
rpadukax, mo cOopa, TMPEACTaBIEHUS W aHajdu3a JaHHBIX C HCIIOJIb30BAaHUEM
CTATUCTUYECKUX XaPaKTEPUCTUK CPEIHUX W paccemBaHms. Paboras ¢ IaHHBIMHU,
oOydJaromiecs y4yaTcsi CUMTBIBaTb W HWHTEPIPETUPOBATH JIAHHBIC, BBIJBUTATH,



apryMEHTUPOBaTh WU KPUTHUKOBATh IPOCTEUIINE TUIOTE3bl, PA3MBIIUIATh HaJl
dakTopamu, BBI3BIBAIOIIMMHM H3MEHYMBOCTh, M OICHUMBATh MX BIMSHHE Ha
paccMaTpyUBaeMble BEIMUYUHBI U TPOLECCHI.

NHTYynTHBHOE NpPENCTABICHUE O CIy4alHOM HM3MEHUYHMBOCTH, MCCICIOBAHUE
3aKOHOMEPHOCTEW W TEHAECHUMN CTAHOBUTCS MOTUBHUPYIOLIEH OCHOBOW JUIA
U3YUYEHHS] TEOPUU BEPOSITHOCTEH. bonbloe 3HAYEHHE HMEKT NPaKTHUYECKUE
3aJ]aHUs], B YACTHOCTH OIBITHI C KIIACCUYECKUMU BEPOATHOCTHBIMU MOJEISIMH.

[ToHnaTHe BEpPOSATHOCTH BBOJUTCA KakK Mepa MpaBAoONofoOusi CIydailHOTO
coObrtusi. Ilpm wu3ydeHnn ydeOHOTO Kypca OOydaroIuecs 3HAKOMSTCA C
NPOCTEMIIMMUA ~ METOJAMH  BBIYMCJIEHUS  BEPOSITHOCTEH B CIy4YalHBIX
AKCIIEPUMEHTAX c PaBHOBO3MOXHBIMH AJIEeMEHTaPHBIMU HCXO0/IaMH,
BEPOSITHOCTHBIMU 3aKOHAMU, TIO3BOJISIONIMMU CTaBUTh M PEIIaTh 00Jiee CI0KHBIE
3amaun. B y4eOHbINi Kypc BXOJSIT HayajdbHBIE MPEACTABICHUS O CIIy4YalHBIX
BEJINYMHAX U UX YUCJIOBBIX XapaKTEPUCTHUKAX.

B pamkax y4eOHOro Kypca OCYLIECTBISETCS 3HAKOMCTBO OOYYAIOIIMXCA C
MHOKECTBAMU M OCHOBHBIMH ONEPALMSIMHU HAJl MHOKECTBAMH, PACCMATPUBAKOTCA
IpUMEPHI TPUMEHEHUs rpad)oB U TIEMEHTOB TEOPUHM MHOKECTB JIJIs pEIICHUs 3a/1a4,
a TaK)Ke UCIOJIb30BaHUA B IPYTHX MATEMATHYECKUX Kypcax U yueOHBIX IPeIMETax.

Ha usyuenue yueGHOro kypca «BeposiTHOCTh U CTaTUCTUKA» OoTBoAMUTCS 102
yaca: B 7 kinacce — 34 gaca (1 gac B Hezento), B 8 kitacce — 34 yaca (1 yac B Heneno),
B 9 knacce — 34 yaca (1 yac B Hezelnto).



COJEPKXAHUE OBYUYEHUA
7 KIIACC

[IpencraBieHre NaHHBIX B BUJE TAOJNHI], JUarpaMM. 3anoJIHEHUE TaOJIHIl,
YTEHUE U MIOCTPOCHHUE CTOJIOMKOBBIX (CTOI0YATHIX) M KPYTOBBIX AMarpaMM. UreHue
rpaduKoB peanabHBIX MporieccoB. M3pneuenue nudopmaium u3 guarpaMm 1 TabIuil,
UCIIOJIb30BaHUE U UHTEPIIPETALINS JaHHBIX.

OnucarenpHasi CTaTHCTHKA: CpelHee apudmeTuueckoe, MeAauaHa, pa3Max,
HaumOOJbLIEE W HAMMEHbIIEEe 3HAYEHMs, KBAPTUIM, CpPEIHEE TapMOHUYECKOE,
CpelHee FrapMOHHYECKOE YUCIIOBBIX JIaHHBIX.

[Ipumepbl ciiyyallHOH WM3MEHUYMBOCTH TIPU HM3MEPEHUSAX, B MacCOBOM
IPOU3BOJCTBE, TEHACHLUMM M CIydailHble KoJeOaHus, TPYyNIUPOBKA JdaHHBIX,
NPEICTABICHUE CIyYalHOW HM3MEHYMBOCTH C IOMOILIBIO JAHarpaMM, 4YacTOTbI
3HAYEHHH, CTATUCTUYECKAs] YCTOMYUBOCTb.

I'pad, Bepmmna, pebpo. Crenenp BepmmHbl. Yucno pédep u cymmapHas
creneHb BepiinH. [lonsatue o cBsa3ubiX rpadax. [lytu B rpadax. Llenu u nukibl.
O6xox rpaga (3isiepoB myTh). I[loHAaTHe 00 opueHTHpOBaHHOM rpade. Pemenue
3a/1a4 ¢ TOMOIIIBIO TPadoB.

VTBepxkIeHHsT U BbICKa3biBaHUA. OTpULAaHHE YTBEPKIACHUS, YCIOBHBIC
YTBEPXKJICHUs, OOpaTHble M PABHOCHIIbHBIE YTBEPKACHHS, HEOOXOIUMBbIE U
JIOCTaTOYHbIE YCIIOBHS, CBOMCTBA U MpHU3HAKU. [IpOTMBOMNOIOXKHBIE YTBEPKIACHUS,
JOKA3aTeJIbCTBA OT IPOTUBHOTO.

CrnydaifHbI SKCIIEPUMEHT (OMBIT) U clydailHoe coObiTHe. BeposTHOCTh U
4acToTa CIy4aitHOro coObITUs. PoJib ManOBEpOSTHBIX M TPAKTUYECKU JOCTOBEPHBIX
COOBITHI B IPUPO/IC U B OOIIECTBE.

8 KUIACC

MHOX€eCTBO U IOAMHOXKECTBO. IIpuMepsl MHOXKECTB B OKpY’KarOLEM MUpE.
[lepeceuennie u oObenuHEeHHWE MHOXKeCTB. Jluarpammel Oitnepa. YwucioBbie
MHOecTBa. [I[puMepbl MHOXKECTB U3 KypCcOB ayireOpbl u reoMeTpuu. [lepeuncnenue
JJIIEMEHTOB MHOXXECTB C TMOMOLIBIO OpPraHM30BaHHOIO Imepedopa W IpaBuia
yMHOkeHus. DopMya BKIIFOUEHUSA-UCKITIOYEHHUS.

DOneMeHTapHble cOObITHS. BeposTHOCTH cinydalHbIX COOBITHI. OMBITHI C
PAaBHOBO3MOKHBIMH 3JIEMEHTAPHBIMU COOBITHSMU. CiydaiiHbIN BBIOOD.

N3mepenne paccenBaHus 4YUCIOBOTO MaccuBa. Jucmepcus M CTaHAapTHOE
OTKJIOHEHHE 4YHcioBoro Habopa. CBolicTBa JUCIEPCHMM U CTaHJAPTHOTO
OTKJIOHEHHUs. JlnarpamMmbl pacceMBaHMs ABYX HaOMIOJaeMbIX BelWyuH. JInHeiHas
CBSI3b HA TMArpaMMe pacCEUBaHMUS.



HepeBo. JlepeBo caydaitHoro oskcrnepuMeHTa. (CBOHCTBAa  J€pPEBBEB:
€IMHCTBEHHOCTb IMYTH, CBSI3b MEXK/y YMCIIOM BEPILUH U yucioM p&oep. [loustue o
IJI0CKUX rpadax. Pemenue 3a1ay ¢ HOMOUIBIO EPEBHEB.

Jlormueckue coro3bl «M» u «JIN». CBsA3b MEXy JJOTHYECKUMH COXO3aMU U
orepanusM HaJl MHOXeCTBaMuU. VI crionb30BaHre JOTHYECKUX COI030B B anredpe.

CnydaiiHple  COOBITHMSI KaK  MHOXECTBAa  JJIEMEHTAPHBIX  COOBITHH.
[IpotuBonosnoxubie coObiTUd. Onepanuu Haj coObITUAMH. PopMyna CIOXKEHUs
BEPOSITHOCTEH.

[IpaBuio YMHOXEHUSA BEPOSATHOCTEH. YcnoBHas BEPOSATHOCTb.
[IpencraBienne ciiydalHOro »JKCIEpUMEHTa B BHUIE JAepeBa. HeszaBucumble
COOBITHUSI.

9 KUIIACC

KomOunaropraoe mpaBuio ymHoxxeHus. [lepecranoBku u ¢dakropuan. Yucio
coueTaHui u TpeyroubHUkK [lackans. CroiicTBa uncen coueranuii. bunom HerotoHa.
Pemenue 3a1au ¢ ucnoap30BaHNEM KOMOUHATOPUKH.

I'eomerpuyeckas BepoATHOCTh. CilydailHblid BBIOOp TOYKH M3 (UTYpHI Ha
IJIOCKOCTH, U3 OTPE3Ka, U3 AYTU OKPYKHOCTH.

UcnbiTanus. Ycenex u Heygada. Cepust ucnpITaHui 10 nepeoro ycrnexa. Cepus
ucneiTannii bepuymnu. BeposatHocTu coObiTHil B cepun UcHbITaHuil bepryiu.
Ciy4daifHblil BBIOOP M3 KOHEYHOT'O MHOKECTBA.

CrnyyaiiHas BeJIMUMHA U pacnpeielieHne BeposaTHoCTel. [IpuMeps! cirydyailHbIX
BEJIMYUH. BakHble pacnpenesneHus — YUCIO IONBITOK B CEPUM HCHIBITAHUU 10
MIEPBOI0 yCIiexa 1 YUCJIO YCIIEX0B B CEPUM UCTIBITaHUN bepHyum (reomeTprudeckoe
¥ OMHOMUAIILHOE pacIpe/eeHus).

MaremaTH4ecKoe OXXHUJAHUE CIy4YalHOW BEIWYUHBI. DU3NYECKUA CMBICT
MaTeMaTH4eCKOro oOXxugaHus. IIpuMepsl uHCHONIB30BaHUsS MaTEMaTUYECKOIO
oxunanus. Jlucriepcus M CTaHAAPTHOE OTKJIOHEHUE CIy4YahHOM BEJIMYUHBL.
CBoliCcTBa MATEMAaTHYECKOTO OKUAAHUS U TUCTIEpCU. MaTeMaTHYECKOE OKUIAHNE
Y IUCTIEPCUS N3YUYEHHBIX PACIPEACICHUN.

HepaBenctBo YeOwiméBa. 3akoH OonbliMx uucesl. MaremaTHuecKue
OCHOBAHUSI U3MEPEHUS BEPOSTHOCTEH. Posib U 3HaUeHME 3aKOHA OOJIBIIUX YUCEIT B
HayKe, B MpUPOJIe U 0OIIECTBE, B TOM YKCJIE B COIIMOJIOTHYECKUX 00CIEI0OBaHUAX U
B U3MEPECHUSX.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMDBI
YYEBHOI'O KYPCA «BEPOATHOCTbD MU CTATHUCTHUKA» HA
YI'JTYBJIEHHOM YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

JINYHOCTHBIE pe3yabTAaThl OCBOEHMS NPOrpaMMbl IO MAaTEMATHKE
XapaKTEPU3YHOTCS B YaCTH:

1) mnaTpMOTHYECKOr0 BOCTIMTAHUA:

IPOSIBIEHHEM HMHTEpeca K TMPONUIOMY H  HACTOSUIEMY POCCHUHCKOU
MaTEMaTUKH, LEHHOCTHbIM OTHOLIEHWEM K JIOCTH)KEHHSIM  POCCHUHCKHX
MaTEMaTUKOB M POCCUMCKONM MAaTEMaTUYECKOM IIKOJbI, K MCIOJb30BAHUIO 3THX
JNOCTHXKEHUM B IPYTUX HayKaxX U MPUKIAIHBIX cepax;

2) rpa’kaaHCKOro0 U AyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUS:

TOTOBHOCTBIO K BBITIOJHEHUIO O0S3aHHOCTEN IpaKAaHUHA U pealu3alii ero
opaB, MpPEJICTaBICHHMEM O MaTeMaTHYECKMX OCHOBaX (DyHKIHOHUPOBAHUS
Pa3IUYHBIX CTPYKTYp, SIBICHUMN, MPOUEAYp TpakJaHCKOro obliecTBa (Harmpumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTBIO K O0CY X ACHUIO 3TUYECKHUX MPOOJIEM, CBA3aHHBIX
C IPAKTUYECKUM IPUMEHEHHEM JIOCTHKEHUN HAyKH, OCO3HAHUEM BAKHOCTHU
MOPAJILHO-3TUYECKUX ITPUHIUIIOB B JEATENBHOCTH YUEHOTO;

3) TPyA0BOr0 BOCIIUTAHUSA:

YCTAaHOBKOM Ha AaKTUBHOE Yy4YacTHE€ B pELICHUM MPAKTUYECKUX 3a]1a4y
MaTEMaTUYECKOM HalNpaBICHHOCTH, OCO3HAHHEM BAa)KHOCTH MaTeMaTH4ECKOro
oOpa3oBaHMsI Ha NPOTSHKEHMM BCEW >KM3HHM JUIsl YCHEIIHON NpodeccruoHanbHON
NESATENBbHOCTH U Pa3BUTHUEM HEOOXOJUMBIX YMEHHI, OCO3HaHHBIM BBHIOOPOM U
NOCTPOEHUEM MHJMBUYyAIbHON TPAEKTOPHH 00pa30BaHUs U )KU3HEHHBIX IIJIAHOB C
y4&TOM JIMYHBIX HHTEPECOB U O0IIECTBEHHBIX TOTPEOHOCTEI;

4) 3¢TeTHYECKOr0 BOCIIUTAHMUSI:

CIIOCOOHOCTBIO K 3MOLIMOHAJBHOMY U  3CTETUYECKOMY  BOCIHPHUSATHUIO
MaTEMaTUYECKUX OOBEKTOB, 3aJad, PELICHWH, pacCyXJCHH, YMEHHUIO BUIECTh
MaTEMaTUYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HeHHOCTEl HAYYHOTO MO3HAHMS:

OpUEHTallUe B JIEATEIbHOCTM Ha COBPEMEHHYIO CHCTEMY Hay4HbIX
IPEICTaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS YeJIOBEKa, MPUPOJBI U
oOmiecTBa, MOHMMAaHUEM MaTEMaTHYECKOM HayKd Kak cdepbl 4YeIoBeuecKOn
JEATENBHOCTH, JTANOB €€ pa3sBUTUSA M 3HAYMMOCTH JUIS Pa3BUTHs LIMBUIM3ALUU,
OBJIAJICHUEM SI3bIKOM MAaT€MAaTHKU U MAaTeMAaTHYECKOW KYJbTYpPOW Kak CPeJCTBOM
NO3HAHUS MHUpPA, OBJIAJICHUEM HaBbIKAMH MCCIIEIOBATEIBCKON AESTENbHOCTH;

6) ¢usmueckoro BocnutaHus, GOpMHPOBAHMSA KYJIbTYPbl 310POBbSI U
IMOLMOHAJIBHOIO0 0J1arONOTy YU :



TOTOBHOCTBIO IPUMEHATH MaTEMaTUYECKUE 3HAHHUS B HHTEPECAX CBOETO
3lI0pOBbsl, BEACHMS  3J0pOBOro  oOpasa JKU3HU  (370pOBOE  MHUTAHUE,
cOQJIaHCUPOBAHHBIM PpEXUM 3aHATHM M OTAbIXa, peryjspHas ¢uznueckas
aKTUBHOCTH ), C(HOPMHUPOBAHHOCTHIO HaBbIKA pe(ICKCUH, TPU3HAHUEM CBOETO IpaBa
Ha OUIMOKY M TaKOro e MpaBa Jpyroro 4ejoBeKa;

7) 3K0JI0THYeCKOr0 BOCIIUTAHUS:

OpUEHTallMel HAa MPUMEHEHUE MaTeMaTUUYEeCKUX 3HAaHUH JIJIsl peleHus 3a/1a4 B
00J1aCTH COXPAHHOCTU OKPY’KAIOILIEH Cpeibl, INIAHUPOBAHUS MOCTYIIKOB U OLIEHKH
UX BO3MOYKHBIX MOCIEACTBUM AJIs1 OKpYXKAIOIIeH cpefibl, 0OCO3HAHUEM TII100aIbHOTO
XapakTepa SKOJOTUYECKUX MPOOJIEM U MyTel UX PelleHUs;

8) ajanTanum K U3MEHAKIIMMCH YCJOBUSIM COLMAIBLHON W NMPUPOIHOM
cpeabl:

TOTOBHOCTBIO K JCHCTBUSIM B YCIOBUSAX HEONPENCIEHHOCTH, IOBBIIICHHUIO
YPOBHS CBOEH KOMIIETEHTHOCTH 4Y€pe3 MPAKTUUYECKYIO AEATEIbHOCTh, B TOM UYHCIIE
YMEHUE YUUTbCA y JAPYTHX JIOAEH, MpuoOpeTraTb B COBMECTHOM JAESTEIbHOCTU
HOBBIE 3HAHUS, HABBIKA U KOMIIETEHLIUH U3 OIbITA IPYTHX;

HEO0OXOIMMOCThIO B (DOPMUPOBAHUH HOBBIX 3HAHWM, (HOPMYTUPOBATH UJEH,
MOHSTHS, TUNIOTE3bl 00 00BEKTaX M SBJICHUAX, B TOM YHUCJIE paHee HEU3BECTHBIX,
0CO3HaBaTh ACPUUUTH COOCTBEHHBIX 3HAHMM M KOMIIETEHTHOCTEH, IJIAHUPOBATh
CBOE pa3BUTHE;

CIIOCOOHOCTBIO  OCO3HaBaTh  CTPECCOBYIO  CHUTyalUlO, BOCIHPHUHHMMATH
CTPECCOBYIO CHUTYallMI0O KakK BbI30B, TPEOYIOIIUNA KOHTPMEpP, KOPPEKTUPOBATh
IPUHUMAEMble pEIICHUs] U ACHCTBUSA, (POPMYIHpPOBATH U OLEHUBATH PUCKU U
NOCJIEACTBUA, (POPMUPOBATH OIBIT.

METANPEJMETHBIE PE3YJIbTATBI

B pesynbpTare ocBOeHHS pOrpaMMbl IO MaTeéMaTHKE Ha YPOBHE OCHOBHOTO
o01rero o6pa3zoBanus y oOyyaroierocsi 0yayT copMupoBaHbl MeTanpeaMeTHbIe
pe3yJIbTaThl, XapaKTEPU3YIOIIHECs OBJIaJICHAEM YHUBEPCATbHBIMA
MO3HABATEILHBIMU  JIEHCTBUSMH,  YHHBEPCAIbHBIMA  KOMMYHHKATHBHBIMU
JICHUCTBUSIMU M YHUBEPCATBLHBIMH PETYJISTUBHBIMU JICHCTBUSMHU.

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE JeiicCTBUSA
Ba3oBble Jjoruyeckue AeiicTBUA:

BBISIBJISITH U XapaKTEPU30BaTh CYUIECTBEHHBIC MPU3HAKA MaTEMaTUYECKHUX
OOBEKTOB, TOHSATUM, OTHOIIEHUW MEXKIYy MOHATUSAMH, (QOpMYITUPOBATH
oTpe/ielIeHs] TIOHATHI, yCTaHABIMBAThH CYIECTBEHHBIN MPU3HAK KiaccU(HKaIuy,
OCHOBAHUSI /111 00OOIICHHS U CPAaBHEHUS, KpUTEPUU MMPOBOIMMOI0 aHAIM3A;



BOCIIPUHUMATh,  (opMynupoBaTb U  NPeoOpPa3OBBIBATh  CYXKICHHS:
YTBEPAUTENbHBIE U OTPUIIATENIbHbIC, EAMHUYHbIC, YACTHBIE U O0LIUE, YCIOBHBIE,

BBISIBJISITh MATEMAaTHUUYECKHUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MIPOTUBOPEUUS
B (pakTax, MaHHBIX, HAOIIOMCHUSIX W YTBEPKACHUSAX, MpEaraTb KPUTCPUU IS
BBISIBJICHHS 3aKOHOMEPHOCTENU U IPOTUBOPEYUN;

JenaTh BBIBOABI C HCIIOJIb30BAHUEM 3aKOHOB JIOTMKH, AEAYKTUBHBIX H
VWHIYKTUBHBIX YMO3AaKJIOUECHUHN, YMO3AKIFOUEHUH 10 aHAJIOTHH;

pa3Ouparh 0Ka3aTelbcTBA MAaTEMaTUUYECKUX YTBEPKICHUM (MpAMbIE U OT
POTUBHOIO), TPOBOAUTH CAMOCTOSITENHHO JOKA3aTeNbCTBA MAaTEMaTUYECKUX
(bakToB, BBICTpaWBaTh apryMEHTAIMIO, MPUBOAUTH NMPUMEPHl U KOHTPIPHUMEDHI,
NPUMEHSTh METOJI MaTEeMaTHYeCKONW WHAYKIMU, OOOCHOBBIBATH COOCTBEHHBIC
paccyxaeHus;

BBIOMpATh crmocod pemieHuss y4eOHOW 3amaud  (CpaBHUBATH HECKOJIBKO
BapUAHTOB peUIEHUs, BRIOUpaATh HanbosIee MOAXOIAIINN ¢ yUETOM CaMOCTOATEIBHO
BBIJICJICHHBIX KPUTEPUEB).

Ba3oBble uccienoBarebcKue 1eiiCTBUSA:

UCIIOJb30BaTh BOMPOCHI KaK HCCIEA0BATEIbCKUNA HMHCTPYMEHT IO3HAHUS,
dbopMynaMpoBaTh  BOMPOCH,,  (PUKCHUPYIOUIME  MPOTHUBOpEUYUE,  MpodIieMy,
CaMOCTOATENIbHO YCTAaHaBIMBAaTh HCKOMOE M JaHHOE, (POpMUpOBaTh THUIIOTE3Y,
apryMEHTUPOBATh CBOKO MO3ULMIO, MHEHHUE;

MPOBOJNTH IO CAMOCTOSATEIBHO COCTaBJIEHHOMY IUIaHYy 3KCIIEPUMEHT,
UCCJIEIOBAHUE IO YCTAHOBJIEHUIO OCOOCHHOCTEH MaTeMaTH4eCKOro OObeKTa,
3aBUCUMOCTEN 00BEKTOB MEKy COOOM;

CaMOCTOSITENIbHO (POPMYJUpPOBaTh OOOOLICHUSI W BBIBOJABI MO pe3yjibTaTaM
NPOBENEHHOTO  HAONIOJCHMS, HWCCIEAOBAHMS, OKCIEPUMEHTa,  OIICHUBATh
JIOCTOBEPHOCTH MOJYUYEHHBIX PE3yJIbTaTOB, BBIBOJIOB U O00OIIECHHUI;

IPOrHO3UPOBATh BO3MOXKHOE pAa3BUTHE IIpollecca, a TaKKe BbLABUIATH
HNPEANOJIOAKEHHUS O €r0 Pa3BUTUHU B HOBBIX YCIIOBHSIX.

Pabora c nndopmanueii:

BBISIBJISITh  HEJOCTATOYHOCTh M M30BITOYHOCTh HMHGOpPMALMM, JdaHHBIX,
HEOOXOIUMBIX JJIsl PEIICHMS 3a]a4H;

BBIOWpATh, aHAJIM3UPOBATh, CHCTEMATHU3UPOBaTh W HHTEPIPETUPOBATH
uHGOPMAITUIO PA3TUYHBIX BUIOB U (OPM MPEICTABICHHUS,

BbIOMpaTh (opmy mpencTtaBieHuss UHGOpPMAIMM M WILTIOCTPUPOBATH
peliaeMble 3a1a4u cXeMaMu, JuarpaMmmMaMu, UHOU rpadukoil U uX KOMOUHAILIMSIMU;

OIICHUBATh HAJAEKHOCTh MHPOPMAIUU IO KPUTEPHSAM, MPEII0KEHHBIM WU
c(hOpMyTUPOBAHHBIM CAMOCTOSITENBHO.

KOMMyHI/IKaTI/IBHbIe YHuUBEpPCAJIbHLIC yqeﬁnble HeﬁCTBHﬂ:



BOCIIPUHUMATH U (POPMYJIUPOBATH CYKJACHHS B COOTBETCTBUU C YCIOBUSMHU U
HEeJISIMHA OOIICHHMSI, ICHO, TOYHO, TPAMOTHO BBIPaXKaTh CBOIO TOUKY 3PEHHUS B YCTHBIX
U TIMCBMEHHBIX TEKCTaxX, JaBaTh TOSICHEHUS IO XOJy peIICHUS 3a/Jaud,
KOMMEHTHUPOBATh TIOJIYYCHHBINA PE3YNIbTAT;

B XOJIe OOCYXXJIEHHs 3a/laBaTh BOIMPOCHI MO CYIIECTBY OOCYX IAaeMOUM TEMBI,
npoOsieMbl, pemiaeMol 3aJadd, BBICKA3bIBaTh HWJICH, HAICJICHHBIE Ha TIOMCK
pEIIeHMS, COIMOCTAaBIATh CBOM CYXKICHUS C CYXKICHUSIMH JPYTUX YYaCTHUKOB
nuanora, oOHapy>KMBaTh Pa3jM4Me M CXOJCTBO MO3WIMNA, B KOPPEKTHOU (opme
dbopMyIMpOBaTh PA3HOTIIACHS], CBOU BO3PAKEHUS;

NPECTABISITh Pe3yIbTaThl PEIICHUS 3a/ladyM, SKCIIEPUMEHTA, MCCIEIOBaHNUSA,
IIPOEKTa, CaMOCTOSATENILHO BBIOMpaTh (opMaT BBICTYIUICHHS ¢ Y4YETOM 3ajad
MIPE3EHTAIMN U 0COOEHHOCTEH ayIUTOPHUH;

MOHUMAaTh M HCIOJIb30BaTh MPEUMYINECTBA KOMAHIHONW M WHIUBHUIYaJIbHOU
paboThl TpU pelICHHH Y4YeOHBIX MaTEeMaTHYeCKHX 3a/Jay, NPUHUMATH IIelb
COBMECTHOM JEeATEIHbHOCTH, IUTAHHUPOBATH OPTraHW3allMI0 COBMECTHOH paboTHI,
pacmpenensaTh BHIBI pabdoOT, JOTOBApPHBATHCSA, OOCYXIATh IMPOIECC U PE3yJIbTAT
paboThl, 000011aTh MHEHUS HECKOJIBKUX JIIOJICH;

y4acCTBOBaTh B TPYIIOBHIX (opmax paboTel (00CykaeHUsI, 0OMEH MHEHHIA,
«MO3TOBBIE MTYPMBD) U MHBIC); BHITIOIHATH CBOIO YaCcTh PaOOTHI U KOOPIUHUPOBATH
CBOM JICUCTBHSI C NIPYTUMH YICHAMH KOMaH/IbI, OIICHHUBATh KAYECTBO Pe3yJIbTaTa U
KaueCTBO CBOETO BKJIAJa B OOIIMI pe3yNIbTaT MO KPUTEPHUSIM, CPOPMYITMPOBAHHBIM
y4aCTHUKaMU B3aMMOJICHCTBHSI.

PerynsiTuBHBIC YHMBeEpPCAJIbHbIC YUeOHbIE NeliCTBUA
Camoopranusanus:

BBISIBJISITH MPOOJIEMBI JUIsl PEIICHUS] B JKU3HEHHBIX U YYEOHBIX CUTyalUsX,
OpPUEHTHUPOBATHCS B PA3IMYHBIX MMOAXOAAX NPHUHATHS pelIeHU (MHAUBUIYAIBHOE,
TPYIIOBOE);

CaMOCTOSATENIbHO COCTAaBJATh IUIAH, alTOPUTM peUIeHUs 3afadu (WId ero
4acTh), BBIOMpaTh CHOCOO pelleHus ¢ YYETOM HMEIOIIMXCA pPEeCcypcoB U
COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHpPOBaTh M KOPPEKTHUPOBATH BapHUAHTHI
perieHuit ¢ yuéToM HOBOM MH(MOpMAIUH.

CaMOKOHTPOJIb, SMOLIMOHAJIbHbIH HHTEJJIEKT:

BJAJ€Th CIIOCOOAMU CaMOMNPOBEPKH, CAMOKOHTPOJISI TIpoliecca U pe3ysbTaTa
pelIeHus: MaTeMaTHYeCcKOi 3a1a4u, CAMOMOTHBAIIMH U PEQIICKCHH;

IPENBUAETh TPYAHOCTH, KOTOPbIE MOTYT BO3HMKHYTh IPHU PEUICHUU 3a]1a4H,
BHOCUTh KOPPEKTHBBI B JI€ATEbHOCTh Ha OCHOBE HOBBIX OOCTOSTEILCTB,
HaWJEHHBIX OMIMUOOK, BBISIBJIEHHBIX TPYIHOCTEH;



OLICHUBATh COOTBETCTBUE PE3YJIbTATa JEATEIbHOCTH MOCTABJICHHON LENU U
YCIIOBUSIM, OOBSACHATH MPUYUHBI JOCTUKEHUS WIM HEJOCTHKEHUS 1IE€TIU, HAXOAUTh
OIIKOKY, AaBaTh OLIEHKY NPUOOPETEHHOMY OIIBITY;

BbIpaXaTh SMOLUHU MPH H3yUYEHUU MaTEMaTHUECKUX OOBEKTOB U (DaKTOB,
JaBaTh SMOLMOHAJIBHYIO OLEHKY PELICHHUS 3aa4H.

NPEAMETHBIE PE3YJIBTATBI

K koHIty 00y4enus B 7 kjacce o0ydaronuiics OTYyYUT CISAYIONMINE TPeIMETHBIC
PE3yIIbTATHI:

Yurate wuHOpMaLMIO, NPEICTABICHHYI0 B TabiuIax, Ha JaMarpaMmax,
NPEACTaBIATh JJAaHHbIE B BUJEC TAOJHUI, CTPOUTH CTOJOMKOBBIE (CTOJNOYATHIE) U
KPYTOBBIE AMATPaMMBbI TI0O MACCUBAM 3HAYCHHIA.

OnuceiBaTh ¥  HMHTEPOPETUPOBATH  pEalbHBbIE  YHCIOBBIE  JIaHHBIC,
Ipe/ICTaBIICHHbBIE B TA0JIMIIaX, HA TUarpaMmax, rpaukax.

Hcnonb3oBaTh 111 ONMUCAHUSl JAHHBIX CTATHCTHMYECKHE XapaKTEPUCTUKHU:
cpenHee apudMeTHUECKoe, MeauaHa, HauOonbpllee W HaWMMEHbIEe 3HAYCHUS,
pa3Max, KBapTHJIH.

HNmeTs mpencTaBieHHe O JOTMYECKHX YTBEP)KICHUSX M BBICKA3bIBAHUSX,
YMETh CTPOUTDH OTPUIIAHUS, POPMYIIUPOBATH YCIOBHBIE YTBEPHKACHUSI IIPU PEILICHUN
3a]1a4, B TOM YKCJIe U3 IPYTUX YYeOHBIX KYpCOB, HIMETh MPECTABICHUE O TEOpEMax-
CBOMCTBAaX M TeOpeMax-MpU3HAKaX, 0 HEOOXOIUMBIX M TOCTATOYHBIX YCIOBHUSX, O
METO/IE 10Ka3aTeIbCTBA OT IPOTUBHOTO.

Nmery mpencTtaBieHue O ClOydyalHOM WM3MEHUMBOCTH Ha IPUMEpPax
pEe3yJIbTaTOB HM3MEPEHMIA, IIeH, (U3NYECKUX BEIWYMH, AHTPOIIOMETPUUYCCKUX
JaHHBIX, UMETh MPECTABICHNE O CTATUCTHUECKON YCTOMYNBOCTH.

Hcnonp30BaTh [UIsl ONMMCAHUS JaHHBIX YacTOTHl 3HAYEHWH, TpYINIUPOBATH
JAHHBIE, CTPOUTH TUCTOTPAMMBI TPYTIITUPOBAHHBIX TAHHBIX.

Hcnonp3oBaTh rpadsl 1715 pelIeHns 3a7a4, UMETh MPEJCTaBICHNE O TePMUHAX
TeopuHu rpadoB: BepuIrmHa, pedpo, Uemb, LUK, TyTh B Ipade, UMETh NpeICTaBICHUE
00 06xoze rpada u 00 OpUEHTUPOBAHHBIX Tpadax.

K xon1y o0yueHus B 8 kj1acce oOy4aromuiicsi MOJyYuT CIAEAYIONINE MPEIMETHBIC
pEe3yJbTaThI:
OnepupoBath MOHIATUSIMHA MHOKECTBA, TOAMHOKECTBA, BBIIIOJIHATH ONEPALIUH
HaJT MHOXECTBaMHU: OOBEJUHEHHE, TepeceueHue, IMePeUUCIsiTh DIEMEHTHI
MHO>KECTB C HMCIOJIb30BAHUEM OpPraHM30BAHHOrO Mepedopa U KOMOMHATOPHOIO
MpaBUJia YMHOXKEHUS.



Haxonutb BepoOSITHOCTH CIIy4alHBIX COOBITUN B CIy4alHBIX OMBITAX, 3Has
BEPOSITHOCTU 3JIEMEHTAPHBIX COOBITUM, B TOM YHUCJIE B ONBITAX C PABHOBO3MOKHBIMU
3JIEMEHTAPHBIMU COOBITUSIMU, UMETh TTOHSATHE O CITy4ailHOM BbIOOpE.

OnuceiBaTh JAaHHBIE C TMOMOIIBI CPEAHUX 3HAYECHUM U MEp pacceuBaHUS
(oucnepcusi U CTaHAAPTHOE OTKJIOHEHUE). YMEThb CTPOUTh U UHTEPIPETHPOBATH
JMarpaMMbl pacceuBaHUs, UMETh MPEACTABJICHUE O CBSI3U MEXAYy HaOJI01aeMbIMU
BEJIIMYMHAMM.

NmMerp mpeacraBieHWe O JepeBe, O BepmuHax H peéOpax Jepesa,
VICIIOJIb30BAHUHU JIEPEBBEB MPU PELICHUU 3a7a4 B TEOPUU BEPOATHOCTEN, B APYTUX
y4eOHBbIX MAaTEeMAaTHUECKUX Kypcax U 3a7a4 U3 IPYyrux y4eOHbIX IPEeIMETOB.

OnepupoBaTh MOHATHEM COOBITHSI KaK MHOXKECTBA 3JIEMEHTAPHBIX COOBITHI
CJIy4ailHOTO OIbITA, BBIMOJHSITH OINEpalMM HaJl COOBITUSIMHU, UCIOJIB30BATH MpU
pelIeHNH 3a7a4d JAuarpaMMbl DWjepa, YUCIOBYIO MPSIMYIO, MPUMEHSITh (HOpMYITy
CJI0KEHUS BEPOSTHOCTEN.

[Tonp30BaThCA MPABUIIOM YMHOKEHHUS BEPOSITHOCTEH, MCIOJIB30BaTh JEPEBO
JUISL TIPEACTAaBICHHUS CIIy4allHOrO ONbITa NpW pelieHuu 3anad. OnepupoBaTh
MOHATHEM HE3aBUCUMOCTH COOBITUH.

K koHIy 00yueHus B 9 ki1acce 00y4arolmuics MOIYYUT CIEAYIOIUE TPEIMETHBIE
pe3yabTaThl:

ITonb30BaTbcs KOMOMHATOPHBIM IPaBUIIOM YMHOXKE€HHUS, HAXOAWUTh YHCIIO
IIEPECTAaHOBOK, YHUCJIO COYETAHUM, IOJIb30BaThCs TpeyrojibHUKOM Ilackansa mpu
pelIeHuy 3aa4, B TOM YHCJIe Ha BBIYUCIEHUE BEPOSATHOCTEN COOBITHIA.

Hcnonbs3oBaTh  MOHATHE  TIE€OMETPUYECKOW  BEPOSATHOCTH,  HAXOIUTh
BEPOSATHOCTU COOBITUH B OIBITAX, CBA3AHHBIX CO CIy4alHBIM BBIOOPOM TOYEK W3
IJIOCKOW (PUTypbl, OTpE3Ka, NTUHBI OKPY>KHOCTH.

Haxonutb BEpOATHOCTH COOBITHI B OIBITaX, CBSI3aHHBIX C MCIBITAHUSAMH 10
JOCTHKEHHS IIEPBOI0 yCIEXa, B CEpUAX UCIBITAHUN bepHysum.

MMeTs mpeacTaBieHHe O CIy4alHbIX BEJIMYMHAX M ONO3HABATH CIIy4YaliHbIE
BEJIMYMHBI B  SBJICHHUSX OKPYXAIOLIEr0 MHpa, ONEPUPOBATH MOHITHEM
«pacnupenesieHue BEPOSITHOCTEN». YMETh CTPOUTH PACIPENEIICHUs] BEPOSTHOCTEN
3HAYEHHUU CIyYalHbIX BEJINYMH B U3YUYEHHBIX ONBITAX.

Haxonnute mMaTemMaTH4eCKOE OKHUJAHUE U JUCIIEPCUIO CIy4ailHOW BEIMYHMHBI
0 pacnpeiesieHut0, MPUMEHATh YHCIOBbIE XapaKTEPUCTHUKUA HU3YUYEHHBIX
pacrpenesieHu Py pelIeHUN 3a1a4.

HNMeTp mnpenacraBieHUWE O 3aKOHE CIyYalHBIX YHUCEN KakK O IPOSBICHUU
3aKOHOMEPHOCTH B CIy4YallHOM W3MEHYMBOCTH, IIOHUMAaTbh MaTE€MaTHYECKOE
000ocHOBaHUE OJM30CTH YAaCTOTHI U BEPOSTHOCTH cOObITUA. MIMeTh npeacTaBieHue
0 pOJIM 3aKOHA OOJBIIKX YUCEN B IPUPOJIEC U OOIIECTBE.



TEMATHYECKOE IINTAHUPOBAHUE

7 KJIIACC
KoaunuyecTBO 4acoB DJIeKTPOHHbIE
No 11/ HanmeHoBaHMe pa3je/ioB U TeM (uugposbIe)
B NporpamMmsl Bcero Konrposnnheie | IlpaxTirieckne o0pa3oBaTe/ibHbIE
padoThI padoThI pecypebi
1 IIpencrapieHue JaHHBIX 4 [[Bubmorexa IOK
peA g https://m.eds00.ru/596d814c¢]
bu6nmoreka [JOK
2 0] 8 1
facaTeibast cratucTiia https://m.edsoo.ru/596d814c¢
bu6mmoreka [JOK
3 5 5 1
Catyualinas U3MEHIUBOCTS https://m.edsoo.ru/596d814c¢
Bbu6mmorexa [JOK
4 B 4
BE/ICHHE B TCOPHIO rpados https://m.edsoo.ru/596d814c
bu6mmoreka [JOK
JI
> orHKa 3 https://m.edsoo.ru/596d814c¢
6 BeposiTHOCTB M yacToTa CiIy4aiftHOTO 5 1 bubnuorexa [IOK
CcOOBITUS https://m.edsoo.ru/596d814c¢
7 [ToBTOpenue, o6o01IIEHNE, 5 | bu6mmnoreka [JOK
CHCTEMAaTH3aIN 3HAHUHN https://m.edsoo.ru/596d814c¢
OBIIEE KOJIMYECTBO YACOB I10 34 | 3

ITPOTPAMME
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8 KVIACC

KoanuecTBo yacos JIeKTPOHHbIE
No 11/ HanmeHoBaHMe pa3je/ioB U TeM (uudgposrbie)
) NMporpamMmbl Bceero Kontponnuere | Tpakraueckue o0pa3oBaTejibHbIE
padoTsbI padoThI pecype
bubnumoreka [IOK
1 I1
OBTOpEHHC kypea 7 iacca 3 https://m.edsoo.ru/032cfeff
bu6mmorexa [IOK
2 MHoxecTBa 4
HOHECTD https://m.edsoo.ru/032cfeff
bubmoreka [JOK
3 BeposiTHOCTE citydaifHOTO CO0 4 1 1
POATHOCTD CIyHArHOT P https://m.edsoo.ru/032cfeff
4 OnmcarenpHas cTaTUCTHKA. PaccenBanme 5 | bu6mmoreka [IOK
JaHHBIX https://m.edsoo.ru/032cfeff
but6mmoreka [JOK
5 B 3
BE/ICHHE B TCOPHIO rpados https://m.edsoo.ru/032cfeff
6 Toruka ) bubmuoreka [JOK
https://m.edsoo.ru/032cfeff
7 Onepanuu HaJ| CIy4YailHBIMU 3 bubnuorexa [JOK
coObITusiMU. CIIOKEHUE BEPOSITHOCTEH https://m.edsoo.ru/032cfeff
g YcnoBHas BEpOSTHOCTh, YMHOKEHUE 5 bubmuorexa [JOK
BEPOSITHOCTEH, He3aBUCUMBbIE COOBITHS https://m.edsoo.ru/032cfeff
9 [ToBTOpEeHME, 0000IIEHNE, 5 | but6mmoreka [JOK
cucTeMaTHu3alus 3HaHui https://m.edsoo.ru/032cfeff
OBUIEE KOJIMYECTBO YACOB I10 34 3 1

I[TPOTPAMME
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9 KJIACC

KoanuectBo yacon DJIeKTPOHHbIE
No 1/ HaumeHoBaHue pa3/ie/ioB U TeM (uu¢possbie)
B NMPoOrpamMmMbl Bcero Kontpoaenbie | IlpakTiieckne o0pa3oBaTejibHbIE
padoThI padoThI pecype
bu6nmoreka [JOK
1 IL
OBTOpeHHe kypea 8 Knacca 3 https://m.edsoo.ru/8b68c39f
bu6mmorexa [IOK
2 3 0 6
JICMEHTRI KOMOHHATOPHIH https://m.edsoo.ru/8b68c39f
3 I'eomeTpuueckas BEpOSITHOCTh 3 bubmorexa HOK
p p https://m.edsoo.ru/8b68c39f
bubmmorexa [IOK
4 " b 6
CHIBITARI bEPHYILTH https://m.edsoo.ru/8b68c39f
bubnuoreka [JOK
5 C i 3
fyHatHas Be A https://m.edsoo.ru/8b68c39f
6 HucnoBble XapaKTEPUCTUKU CITy4YalHbIX 6 bubmuorexa [JOK
BEIMYHMH https://m.edsoo.ru/8b68c39f
but6mmoreka [JOK
7 3 0 3
AKOH DOJIBITIX HICE https://m.edsoo.ru/8b68c39f
g [ToBTOpenue, 06001ICHNE, 4 1 bu6nuoreka [JOK
cUCTeMaTH3aIusI 3HaHUI https://m.edsoo.ru/8b68c39f
OBIIEE KOJIMYECTBO YACOB I10 34 | 0

[NPOT'PAMME
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