PABOYAS ITPOT'PAMMA
yueOHoro npeamera «BeposiTHOCTH U CTATHCTHKA)

I1s oOydJarommxcs 7 - 9 KiaaccoB



HHOACHUTEJBbHAA 3AIIUCKA

B coBpemenHoM 1u(ppoBOM MHpE BEpOATHOCTb M CTATUCTUKA MPUOOPETalOT BCE OONBIIYIO
3HaYMMOCTb, KaK C TOYKM 3PEHHS MPAKTUYECKHX NPUWIOKEHUH, TaK U UX POJIM B OOpa30BaHMUHU,
HEOoOXOUMOM KaXXJAOMy dYelloBeKy. Bospactaer umcino mnpodeccuii, mpu OBIAIEHHUH KOTOPHIMU
TpeOyercst Xopoiasi 0a3oBasi MOATOTOBKA B 00JaCTH BEPOSTHOCTH M CTATHCTUKHU, Takas MOJArOTOBKA
BaYKHA JIJIS1 MPOIOJDKEHUST 00pa30oBaHUs U JUIsl YCIEIIHOM MpoQeccuoHaNbHON Kapbephl.

Kaxp1ii yenoBek NOCTOSIHHO IPUHUMAET PELIEHHS] HA OCHOBE UMEIOILINXCSl y HETO JaHHbIX. A 1i1s
000CHOBAHHOTO MPUHSTHS PEUICHUS B YCIOBUSAX HEIOCTaTKa MM M30bITKa HUHPOpMALIMK HEOOXOAUMO
B TOM YHCJIE XOPOIIO ¢(hOPMUPOBAHHOE BEPOSITHOCTHOE M CTATUCTUYECKOE MBIIIIJICHHE.

NMenHo mosToMy OCTpO BcTajga HEOOXOIMMOCTh chOpMHpOBaTHL y  OOyYaromuxcs
(YHKIMOHATBHYIO T'PaMOTHOCTh, BKJIIOYAIONIYI0 B ceOS B KaueCTBE HEOTHEMJIEMOW COCTABIISIOIICH
yMEHHE BOCIHPUHUMATh U KPUTUYECKU aHATU3UPOBATh WH(OPMALINIO, TPEICTABICHHYIO B Pa3IUYHBIX
¢dopmax, MOHMMATh BEPOSTHOCTHBIN XapakTep MHOTHX pEaJbHBIX MPOIECCOB M 3aBHCUMOCTEH,
MIPOU3BOJIUTH MPOCTEUIIINE BEPOSITHOCTHBIE PACUETHI.

3HaKOMCTBO B y4€OHOM Kypc€ C OCHOBHBIMHU NPHUHIMIIAMH cOOpa, aHaIM3a W TPEICTaBICHUS
JaHHBIX M3 PA3IUYHBIX cep KU3HU OOIIecTBa M TrocyJapcTBa MpHOOIIAaeT OOydaromuxcs K
OOIIECTBEHHBIM HHTEpecaM. M3ydeHne OCHOB KOMOMHATOPUKH DPAa3BHBACT HABBIKM OpPTaHU3ALUU
nepedopa ¥ moacy€Ta yrciia BApUaHTOB, B TOM YHCIIE B IPUKJIAIHBIX 3a7ja4aX. 3HAKOMCTBO C OCHOBaMU
Teopun rpadoB co3aaET MaTeMaTHUECKUH (QyHIAMEHT Ui (pOpMUPOBaHUS KOMIIETEHIMK B 00JacTh
uH(popMaTUKu U UUGPOBBIX TexHONOrWi. [Ipyu M3yuyeHUN CTATUCTUKH W BEPOSITHOCTU OOOTamlaroTcs
IIPEJICTaBICHUS] OOYyYaroIIUXCS O COBPEMEHHOW KapTMHE MHpa U METOJaX €ro HCCIEIOBaHMUS,
dbopMupyeTcss MOHMMAaHUE POJM CTATUCTUKUA KAaK MCTOYHHMKA COLHUAIbHO 3HAYUMOW HMHGMOpMaLuu U
3aKJIaJIbIBAIOTCS] OCHOBBI BEPOSATHOCTHOI'O MBILIUICHHUS.

B cootBeTcTBUM ¢ JaHHBIMU LIETISIMU B CTPYKTYpe MPOrpaMMbl yueOHOro Kypca «BeposiTHOCTh U
CTaTUCTHKA» OCHOBHOTO 00IIEro 00pa30BaHMS BBIICICHBI CIEAYIOIINE COAePKATEITHHO-METOIUIECKIE
munnn: «lIpencraBneHue MaHHBIX M OMHCATElIbHAas CTAaTHCTUKA», «BeposTHOCTB», «DNEeMEHTHI
KOMOWHATOpHUKNY, «BBegenue B Teopuro rpadoBy.

Conepxxanue nuauu «lIpencraBieHue NaHHBIX M OMMCATENIbHAS CTATUCTHKA» CIIY’)KUT OCHOBOM
s (OpPMUPOBAHUSI HaBBIKOB PadOTHI ¢ MH(pOpMAIME: OT YTeHUs M UHTEpIpeTaluyd UHPOpMaIHH,
IPEJCTaBICHHON B Tabnuiax, Ha AMarpamMmax M rpadukax, g0 cOopa, MpeIcTaBIeHHs U aHaAIU3a
JAHHBIX C HCIOJb30BAaHUEM CTATUCTUYECKUX XapaKTePUCTHK CpPeJHUX M pacceuBaHus. Pabotas c
JaHHBIMM, OOydarolIMecs ydaTcsi CUMTBIBaTh M  MHTEPIPETUPOBATH JaHHBIE, BbBIIBUIATh,
apryMEHTUPOBAaTh W KPUTHUKOBATh MPOCTEHMIIME THUIMOTE3bl, pPa3MBIIUIATE Haja (aKTopamu,
BBI3BIBAIOLIMMH U3MEHYMBOCTb, U OLICHUBATh UX BIUSHHIE HAa pacCMaTpUBaeMble BEJIMUMHBI U IIPOLIECCHI.

HNHTynTHBHOE NpEICTaBICHNE O CIIy4YalHONM M3MEHYMBOCTH, HUCCIEI0OBAaHNE 3aKOHOMEPHOCTEN U
TEHJCHIMM CTAaHOBUTCS MOTHUBHPYIOIIEH OCHOBOW I M3YyYEHUs TEOPUM BEPOATHOCTEU. bosbmioe
3HAYEHHE MMEIOT MPaKTUYECKHE 3aJlaHusl, B YACTHOCTHU OIIBITHI C KJIACCUYECKHMMH BEPOSITHOCTHBIMU
MOJIETISIMHU.

[ToHsiTHE BEpOATHOCTH BBOAUTCS KaK Mepa MpaBAoIog00us cirydaitHoro coobitus. [Ipu nuzyuenun
yueOHOro Kypca o0yJaromuecs: 3HaKOMSTCS C MPOCTEHIIMMU METOAaMHU BBIUMCIIEHUS! BEPOSTHOCTEH B
CIIy4alHbIX AKCIEPHUMEHTAaX C PaBHOBO3MOXKHBIMU 3JIEMEHTAapPHBIMHU HCXOJAMH, BEPOSATHOCTHBIMU
3aKOHaMHM, TMO3BOJIIOLUIMMU CTaBUTh U pelatbh Oojiee CIOKHBIE 3a1aud. B y4eOHBIH Kypc BXOIAT
HayaJibHbIE MPE/ICTABICHUS O CIIyYalHbIX BETUYMHAX U UX YHUCIOBBIX XapaKTEPUCTHKAX.

B pamkax y4eGHOro Kypca OCYLIECTBISETCS 3HAKOMCTBO OOYYAIOIIUXCS C MHOXKECTBAMHM WU
OCHOBHBIMHM OTI€paIMsIMH HaJl MHOKECTBAMH, PACCMAaTPUBAIOTCS IPUMEPHI IPUMEHEHHUS JIJISl PeIlIeHUs
3ajay, a TaK)Ke UCTOJIb30BaHUS B IPYTHX MaTEMAaTUYECKUX Kypcax U yueOHbIX MpeaMeTax.

B 7-9 xnaccax m3ydaercs ydeOHBIN Kypc «BeposITHOCTh M CTaTHUCTHKa», B KOTOPBIA BXOIST
pasgensl: «IIpencraBneHue MaHHBIX U OMHUcCATeNbHAas CTATUCTHKA», «BeposTHOCTHY, «DIeMEeHTHI
KOMOWHATOpHUKNY», «BBeaenue B Teoputo rpadoBy.

Ha uzyuenne yueOHoro kKypca «BeposTHocTs 1 ctaTHcTUKa» oTBoAUTCs 102 yaca: B 7 kiacce —
34 gaca (1 gac B Heenmo), B 8 kitacce — 34 yaca (1 gac B Henento), B 9 kimacce — 34 yaca (1 gac B Hezemio).



COJAEP)KAHUE OBYYEHUA
7 KJIACC

[IpencraBienue JaHHBIX B BUE TaOnHll, quarpamm, rpaduxoB. 3anojHeHHe TaOlull, YTEHUE U
MOCTPOCHHUE JIuarpamMMm (CTOJOMKOBBIX (CTOJNIOYATHIX) M KPYToOBBIX). UTeHHEe TpauKoB peanbHBIX
npoueccoB. M3pneuenne uHPoOpMauu W3 AMArpaMM M TaOJML, KCIIOJIb30BaHHWE M HHTEpIpeTanus
JTAHHBIX.

OnucarenpHasi CTaTUCTUKA: cpenHee apudmerhyeckoe, MeAMaHa, pa3Max, HauOousbliee |
HaMMEHbIIee 3HAaYeHUsI Ha0opa YMCIOBBIX JaHHBIX. [IpuMepsl ciyyailHON H3MEHYHBOCTH.

CrnydaifHplii KCHepuMEHT (OMBIT) W clydaiiHoe coOwiTHe. BepositTHocTh W wactota. Poib
MaJIOBEPOSITHBIX U MTPAKTUYECKH JIOCTOBEPHBIX COOBITHI B IPUPO/IE U B 001IecTBe. MOHETa U UTpasIbHAS
KOCTb B TEOPHH BEPOSITHOCTEH.

I'pad, BepmmHa, pedpo. CreneHp BepiinHbL. Yucino pédep M cymMmapHas CTENEHb BEPIIMH.
[Ipeacrasnenue o cBszHoctu rpada. Lenmn n nmuknsl. [Tytr B rpadax. O6xon rpada (3inepoB MyTh).
[IpencraBnenne 06 opueHTHPOBaHHOM rpade. Pemenne 3a1a4 ¢ moMomsio rpagos.

8 KJIACC

[IpencraBnenne JaHHBIX B BUJE TAOJUI, TUarpaMM, rpadukos.

MHOXecTBO, 3JIEMEHT MHOXKECTBA, TOAMHOKeCTBO. Onepannu HaJl MHOKECTBaMU: 00beAUHEHHE,
nepeceueHue, JomnoiHeHue. CBoiicTBa omepanui  HajJd  MHOXECTBAMU:  I[IEPEMECTUTEIIBHOE,
coyeTaTesIbHOe, paclpeieauTenbHoe, BKiIoueHus. lcmonb3oBanue rpaduyeckoro InpencTaBlIeHUs
MHO>KECTB JJIs1 ONIMCAHUS PEAJIbHBIX IPOLECCOB U SIBJICHU, IPU PELIEHUN 33]1a4.

W3mepenue pacceuBanus JaHHBIX. Jlucriepcus U CTaHIApTHOE OTKJIOHEHHE YMCIOBBIX HAOOPOB.
JlnarpaMma paccenBaHusl.

OneMeHTapHble cOObITUA ciydyaiiHoro ombiTa. CirydaliHble cOObITHS. BeposTHOCTH COOBITHH.
OneITEl C PaBHOBO3MOXKHBIMH 3JIEMEHTapHbIMH COOBITUAMU. CiydaiiHblii BbIOOp. CBS3b MEXKIY
MaJIOBEPOSITHBIMU U MIPAKTUYECKHU JTIOCTOBEPHBIMU COOBITHSIMH B IPUPO/IE, OOIIECTBE U HAYKeE.

HepeBo. CBolicTBa 1epeBbEB: €IMHCTBEHHOCTh IYTH, CYIIECTBOBAHUE BUCSIUYEH BEPIIMHBI, CBA3b
MEX]y YMCIOM BEpUIMH U uuciiom pédep. IlpaBuno ymHoxkeHus. Pemenue 3a1au ¢ momouibio rpados.

[TpotuBononoxusie codbiThsA. duarpamma Ditnepa. O0beAMHEHUE U TIEpeceueHrue COOBITHH.
HecoBmecTHble coObiTusi. PopMmysa CIOXEHUS BeposTHOCTeH. YCIIOBHas BeposTHOCTH. IIpaBuio
ymHo)keHusl. HesaBucumbie coObiTus. [IpeacraBnenue s3kcnepuMeHTa B Bujie epeBa. Pemienue 3amay
Ha HaXO0KJIEHUE BEPOSTHOCTEN C MOMOILBIO JEPEBA CIIy4alHOIO AKCIIEPUMEHTA, IarpaMM Dujepa.

9 KJIACC

IIpencraBneHue AaHHBIX B BUJIE TaOJIUL, TUarpaMM, rpaukoB, HHTEpIpeTalus J1aHHbIX. UTeHHne
U TIOCTpOEHHUE TalbJuIl, JuarpamMmm, rpaduKkoB 1o peagbHbIM JaHHBIM.

IlepectanoBku u akropuan. Coueranus u uncio coueranuil. Tpeyronsnuk [lackans. Pemenune
3aJ1a4 C UCIOJIb30BaHNEM KOMOUHATOPUKH.

I'eomerpuueckast BeposITHOCTh. CiryyaifHbIi BBIOOP TOUKM U3 (PUTYpHI Ha MIIOCKOCTH, U3 OTpE3Ka
U U3 AYTH OKPY>KHOCTH.

Hcneiranne. Yenex u Heynada. Cepust McnbITaHuil 10 nepBoro ycmexa. Cepus HCHBITaHUN
bepnymu. BepositHocTH coObITHH B cepuu ucnbiTaHuil beprynu.

CnyualiHas BeIMYMHA M pACHpPENENICHHE BEpPOSTHOCTEH. MaTeMaTnyeckoe OXUAAHUE W
mucnepcusi. IlpuMepbl MaTeMaTHYecKOro OXHUAAHUS KaK TEOPETHUECKOIO CpPEJHEro 3Ha4YeHUs
BEJIMYMHBI. MaTeMaTH4eCcKOe OKUJaHUE U TUCIIEPCUs CIy4YailHOW BETMYHMHBI «YUCIIO YCIIEXOB B CEpUU
ucnbITaHul bepHymmy.

[Tonatue o 3akoHe OonblIMX yucen. V3MepeHue BepoOsTHOCTEH ¢ MOMOILIBI0 4acToT. Pomb u
3HAYCHHE 3aKOHA OOJIBIITNX YHCEN B IPUPOE M OOIIECTRBE.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHUSA IIPOI'PAMMBI YYEBHOI'O KYPCA
«BEPOATHOCTD M CTATUCTHUKA» HA YPOBHE OCHOBHOI'O OBHIETO
OBPA3OBAHUA

JHUYHOCTHBIE PE3YJIBTATHI

JInYyHOCTHBIE Pe3yJbTATHI OCBOCHHS MPOTpaMMbl yueOHOTO Kypca «BeposTHOCTH U
CTaTUCTHKA» XapaKTepU3yIOTCS:

1) naTpuoTnyeckoe BOCIIMTAHUE:

MPOSIBJICHUEM HMHTEpEca K IMPOIUIOMY M HACTOSIIIIEMY POCCHUHMCKON MaTeMaTUKH, LIEHHOCTHBIM
OTHOIIEHUEM K JOCTHXKEHUSAM POCCUHUCKUX MATEMATUKOB MU POCCHUHCKOM MaTeMaTUYECKOM IIKOJIbI, K
HCIIOJIB30BAHUIO 3THX JOCTHKCHUH B IPYTUX HayKaX U MPUKIATHBIX cepax;

2) rpaKIaHCKOe U TyXOBHO-HPABCTBEHHOE BOCIIHTAHME:

TOTOBHOCTBHIO K BBINOJHEHUIO OOS3aHHOCTEH TpakIaHWHA ¢ peaju3alid €ro Ipas.,
MPEJICTABJICHHEM O MAaTeMaTUYECKUX OCHOBAaX (YHKIMOHUPOBAHHS PA3IUYHBIX CTPYKTYp, SBICHHM,
MPOIIeAYp TPakIaHCKOTO OOIecTBa (HAmpHUMep, BBIOOPHI, OMPOCHI), TOTOBHOCTBIO K OOCYXICHHIO
ATUYECKUX TMPOOJIEM, CBI3aHHBIX C MPAKTUYECKUM MPUMEHEHHEM JOCTHXKEHUM HAyKH, OCO3HAHHEM
BOXHOCTH MOPAJIbHO-3TUYECKUX MPUHITUIIOB B ICSITEILHOCTU YYEHOTO;

3) Tpy10BO€ BOCIIUTAHME:

YCTAaHOBKOM Ha AaKTHMBHOE Y4YacTHE B PEIICHUHM MPAKTHYECKUX 3a/7ad MaTeMaTH4YeCKOM
HaIPaBJIEHHOCTH, OCO3HAHWEM BaKHOCTH MaTEMaTHYECKOTO 00pa30BaHMsI HAa IPOTSHKEHUH BCEH JKU3HU
JUTSl YCIENTHOM PO EeCCHOHAIEHON IEITEIbBHOCTH M Pa3BUTHEM HEOOXOIUMBIX YMEHHH, OCO3HAHHBIM
BBEIOOPOM U TIOCTPOSHUEM HHIUBUYaTbHOU TPACKTOPUH 00Pa30BaAHUS U )KU3HCHHBIX IJIAHOB C YUETOM
JIMYHBIX HHTEPECOB M OOIICCTBEHHBIX MMOTPEOHOCTEH;

4) 3cTeTHYECKOEe BOCITUTAHME:

CIIOCOOHOCTBIO K SMOITMOHAIBHOMY M 3CTETUYECKOMY BOCIPUATHIO MAaTEMATHYECKUX OOBEKTOB,
3a/1a4, peleHu, pacCyKIeHNUH, YMEHUIO BUJIETh MAaTEMAaTUUYE€CKNUE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEHHOCTH HAYYHOI'0 MO3HAHMS:

OpUEHTAIINEH B ACITEIHPHOCTA HA COBPEMEHHYIO CUCTEMY HaYUYHBIX MPEICTaBICHU 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHS YEJIOBEKa, MPUPOJABI M OOIIECTBA, MOHUMAHHEM MaTeMaTH4YeCKOW HayKu
KaKk cQepbl 4YelIOBEUECKOW JEeSATENHHOCTH, OSTAloB €€ pPa3BUTHUS M 3HAYMMOCTH [UJISI Pa3BUTHS
LUMBWINA3AIMU, OBJIAJIEHUEM SI3bIKOM MAaTE€MAaTUKH M MAaTeMAaTHMYEeCKOW KYJIbTYpOM Kak CpeACTBOM
MMO3HAHMS MUPA, OBJIAJICHUEM MPOCTEHIITMMU HABBIKAMH UCCIIEIOBATEIIBCKOM €SI TEIbHOCTH;

6) puzuueckoe BocnuTaHue, (POPMUPOBAHHE KYJIbTYPbI 30POBbSI H IMOIHOHAIBLHOTO
os1aromostyums:

TOTOBHOCTBIO NPHUMEHATh MaT€MaTUYECKHE 3HAHMUS B MHTEpPECax CBOETO 3/I0POBbs, BEIACHUS
310poBOoro oOpasa >KM3HU (3I0pOBO€ MUTaHHUE, COATAHCUPOBAHHBIM PEXKUM 3aHATUA M OTIbIXA,
perynsipHasi (pu3HuecKas akTUBHOCTS), C(DOPMHPOBAHHOCTHIO HAaBbIKA PeIIEKCHH, TPU3HAHUEM CBOETO
MpaBa Ha OMUOKY M TAKOTO YKe TIpaBa JAPYTroro YeIoBeKa;

7) 3K0JIOrH4YecKoe BOCIIUTAHHE:

OpUEHTAllMe Ha TMPUMEHEHHE MAaTeMAaTUYeCKUX 3HAHWUW IS penieHus 3aaad B 00JacTh
COXPaHHOCTH OKPYaIOIEeH Cpe/ibl, INIAHUPOBAHUS IOCTYIIKOB U OLIEHKH UX BO3MOYHBIX MOCIEICTBUI
JUTSI OKPY>KaroIIe cpefibl, OCOZHAHUEM TII00aIBbHOTO XapakTepa dKOJOTUYECKUX MPOOIeM U MyTel ux
pelieHus;

8) amanTanus K M3MEHAIOLIUMCS YCJIOBUSIM COIHAIBLHOM U MPUPOIHOI Cpeabl:

TOTOBHOCTBIO K JCHCTBUSM B YCJIOBHUSX HEOINPEACIEHHOCTH, MOBBIIMICHUIO YPOBHS CBOEH
KOMITETEHTHOCTH Ye€pe3 MPAKTUUYECKYIO JIeITeIbHOCTh, B TOM YHCIIE YMEHUE YUUTHCS y IPYTUX JTIOJIEH,
MpHOOpeTaTh B COBMECTHOM JIeATEIbHOCTH HOBBIE 3HAHMS, HABBIKYA U KOMIIETCHIIUU U3 OTIBITA IPYTHX;

HEO0OXOAMMOCTHIO B (HOPMHUPOBAHUH HOBBIX 3HAHUH, B TOM Unciie (OPMYyIUPOBATH UJIEH, TIOHSATHS,
TUMOTE3bl 00 OOBEKTaX W SIBICHUAX, B TOM YHCJIE paHee HEU3BECTHBIX, OCO3HABaTh JE(UITUTHI
COOCTBEHHBIX 3HAHMI W KOMIIETEHTHOCTEH, TIJIAHUPOBATh CBOE Pa3BUTHE;

CIOCOOHOCTBIO OCO3HABATh CTPECCOBYIO CUTYAIIMIO, BOCIPUHUMATh CTPECCOBYIO CUTYAIIHUIO KaK
BBI30OB, TPEOYIOMINN KOHTPMEP, KOPPEKTUPOBATH TPUHUMAEMBIE PEIICHUS U JeHCTBUSI, (HOPMYIUPOBAThH
Y OLICHUBATh PUCKH U MOCIEACTBUS, (OPMHUPOBATH OIIBIT.



METANPEIMETHBIE PE3YJIbTATbBI

ITo3HaBaTe/IbHBbIE YHHUBEpPCAJIbHbIE YUeOHbIe JeiicTBUS

ba3oBble Jiornueckue 1eMCTBUA:

BBIBJISITH M XapaKTepU30BaTh CYIIECTBEHHbIC MPHU3HAKA MaTEeMAaTHUYECKUX OOBEKTOB, IOHSITHIA,
OTHOWICHUHA MEXAYy TOHATHAMH, (OPMYIHPOBATH ONpPEICNCHHUs MOHATHH, YyCTaHABJIMBATh
CYILIECTBEHHBIH MpPHU3HAK KJIAcCU(PUKALUK, OCHOBaHUS Ui OOOOIICHHS M CpaBHEHUS, KPUTEPUU
IIPOBOJMMOI0 aHAJIN3a;

BOCIPUHUMATh, (OPMYIHPOBATH U MPEOOPA3OBBIBATH CYXKACHUA: YTBEPAUTEIbHBIE U OTPULIATEIILHBIC,
€IMHUYHBIC, YaCTHBIC U OOIINE, YCIOBHbIC;

BBISIBJISITH MaTEMaTHYECKHE 3aKOHOMEPHOCTH, B3aMMOCBA3M W IMPOTUBOpeuus: B (haKkTax, JAHHBIX,
HAOJMIOACHUAX W YTBEPXKICHHUSX, MpenjgaraTb KPUTEPUH MUl BBISBICHHS 3aKOHOMEPHOCTEH U
MPOTUBOPEUHIA;

JIeJIaTh BBIBOJIbI C UCIIOJIb30BAHUEM 3aKOHOB JIOTMKH, 1€IyKTUBHBIX U UHAYKTUBHBIX YMO3aKIIOUEHUH,
YMO3aKJIIOYEeHH 110 aHAJIOTUH;

pa3duparp J0Ka3aTeNLCTBA MAaTEMAaTHUECKUX YTBEPKACHUH (IPSMbIE M OT MPOTHBHOTO), TPOBOIUTH
CaMOCTOSITENTLHO HECTIOKHBIEC TOKA3aTENbCTBA MaTeMaTHUYECKUX (DaKTOB, BEICTPANBATh apryMEHTAIHIO,
MIPUBOJANUTH TPUMEPBI U KOHTPIIPHUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHUS;

BBIOMpATh CIIOCO0 pelieHus yueOHOU 3a1aui (CpaBHUBATh HECKOJIBKO BAPHAHTOB PEIICHUS, BHIOUPATh
HanboJee MOAXOIAMNIN C yIETOM CAaMOCTOSTENIFHO BBIJICIIEHHBIX KPUTEPHUER).

Ba3zoBble uccienoBareibckue 1elCTBUS:

MCTOJIB30BaTh BOMPOCH KaK MCCIIEAOBATEIBCKUI WHCTPYMEHT MO3HAHUsA, (HOPMYITUPOBATh BOIIPOCHI,
¢bukcupyomye MNpOTUBOPEUYHE, MPOOJIEMYy, CAaMOCTOSTEIHLHO YCTAaHABIMBAaTh HCKOMOE U JIaHHOE,
(bopMHpOBATH THIIOTE3Y, APTYMEHTHPOBATH CBOIO MO3UIIHIO, MHEHHE;

MPOBOANTHh IO CaMOCTOSITEIbHO COCTaBJICHHOMY IUIaHY HECJIOXKHBIM SKCIEPUMEHT, HEOOIBIIOe
MCCIICIOBAHKE 110 YCTAaHOBJICHUIO OCOOCHHOCTEH MAaTEeMaTHIECKOTO 00BEKTA, 3aBUCUMOCTEH 0OBEKTOB
MEXIy CO0OI;

CaMOCTOATENbHO (OPMYITHUPOBATH 0OOOIIEHUS ¥ BBIBOIBI IO pe3yIbTaTaM MPOBEIEHHOTO HAOIIOACHMUS,
UCCIIEI0BaHMsI, OLIEHUBATh JJOCTOBEPHOCTD MOJyUYEHHBIX PE3YJIbTAaTOB, BEIBOJOB M 0000ICHUH;
IIPOrHO3UPOBATh BO3MOXHOE Pa3BUTHE MIPOLIECCA, a TAKXKE BBIABUTATH MIPEIIOJIOKEHUS O €r0 pa3BUTHH
B HOBBIX YCJIOBUSIX.

Pa6ora ¢ undopmanueii:

BBISIBJISITH HEJAOCTATOYHOCTh U HM30BITOYHOCTH MH(OpPMALMM, JAHHBIX, HEOOXOAMMBIX MAJISl PEIICHUs
3aJ1a4y;

BBIOMpATh, AaHATM3UPOBATH, CUCTEMATH3UPOBATH M HHTEPIPETHUPOBATH MH(POPMALIMIO Pa3TUYHBIX BUOB
1 (GopM IpeCTaBICHNUS;

BBIOMpaTh GopMy mMpeAcTaBleHUuss WH(POPMAIMM U WILIIOCTPUPOBATH peIlaeMble 3a7aud CXEMaMH,
auarpaMmMmaMM, HHOM rpadukoil 1 ©X KOMOMHALMSIMU;

OLICHWBATh HAAEKHOCTh HMH(POpPMAIMM O  KPUTEPHUSAM, TMPEAIOKEHHBIM  YUYUTENEM WU
c(OpMYJIMPOBAHHBIM CAMOCTOSATEIBHO.

KoMMyHnKaTHBHBIE yHUBEpPCAJIbHbIE Y4eOHbIE 1eiiCTBHUS:

BOCIPUHUMATh U (POPMYIHPOBATH CY>KICHHS B COOTBETCTBUU C YCIOBUSAMH U LEJISIMH OOIIEHUS, SCHO,
TOYHO, TPAMOTHO BBIPa)KaTh CBOIO TOUYKY 3PEHUS B YCTHBIX U MUCbMEHHBIX TEKCTAX, 1aBaTh MOSICHEHUS
10 XOJly pelIeHUs 3a/1a4l, KOMMEHTHPOBATh MOJTyUYE€HHBIH pe3yJbTaT;

B XOJle 00CYXIEHMs 3a/laBaTh BOIPOCHI MO CYLIECTBY OOCYX/JaeMOW TeMbl, MPOOIEMBbl, peraeMoi
3a/lauM, BbICKA3bIBaTh MWJIEW, HAlIEJICHHbIE HAa TIOUCK pPEIIEHHUS, COMOCTaBIATh CBOMU CYXXICHHS C
CYKICHHSIMH JPYTMX YYacTHHKOB JHaliora, OOHApyXMBAaTh pa3dU4he M CXOJCTBO MO3UIUI, B
KOPPEKTHOH (opMe popMyIUpOBaTh pa3HOTIacHs, CBOM BO3PAKECHHUS;

MPEACTABIIATH PE3YJIbTAThl PEIICHUS 3aa4H, YKCIIEPUMEHTA, UCCIIEI0BAHMS, IPOEKTA, CAMOCTOSATEIbHO
BbIOMpaTh (popMaT BBICTYIIEHUS C YUETOM 3ajad MPE3eHTAlUU U OCOOEHHOCTEHN ayAUTOpHH;
MOHUMATh M HCMOJh30BaTh MPEUMYIIECTBA KOMAaHIHOW M WHIWBUIYAbHOW pabOTHI MpU pEIICHUU
y4eOHBIX MAaTEeMAaTUYECKUX 33/1a4;



IPUHUMATh II€JIb COBMECTHOM [JESATEIbHOCTH, IUIAHUPOBATH OPraHMU3ALUI0 COBMECTHOW paboTHl,
pacripenenath BUABI pabOT, TOrOBapUBaThCs, OOCYXAAaTh MPOIECC M pe3ysbTaT paboThl, 00600maTh
MHEHUS HECKOJIBKHX JIFONICH;

y4acTBOBAaTh B TPYIIOBBIX (popmax padoTsl (00cyxaeHHus, 0OMEH MHEHUSIMH, MO3TOBBIC IITYPMbI U
ApYyTHUe), BBIIOJIHATh CBOIO 4aCTh PabOThl U KOOPJMHMPOBATH CBOU ACUCTBUS C JIPYI'MMH 4YJIE€HAMHU
KOMaH/Ibl, OLIEHMBATh Ka4€CTBO CBOETO BKJIA/1a B OOIIMI MPOIYKT MO KPUTEPHUSIM, CPOPMYINPOBAHHBIM
Y4aCTHUKAMH B3aUMOJECHCTBHUS.

PerysisiTuBHBIC YHHBepcaJbHbIe y4eOHbIe 1eiiCTBUA

Camoopranuszaums:

CaMOCTOSITENIHO COCTABJIATH IUIAH, AJITOPUTM pEIIEHUs 3aJaud (WM €ro 4acTb), BHIOMpaTh CHOCo0
peleHust ¢ y4éToM HMEIOIUXCA PeCcypcoB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHpOBATh MU
KOPPEKTHPOBATh BapUAHTHI PEIICHUI ¢ yuéTOM HOBOW MH(pOpMALIUH.

CaMOKOHTPOJIb, YMOLHOHAJIbHBIH HHTEJIEKT:

BJIAJIETh CIOCO0AMH CaMOITPOBEPKH, CAMOKOHTPOJISI IPOIIecca U pe3ysibTaTa PelIeHus MaTeMaTHYeCKON
3a/1a4y;

IPEIBUJIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IIPU PEIICHUHU 3a/ladl, BHOCUTh KOPPEKTHUBBHI B
JeSITeIbHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, HAllIEHHBIX OIIMOOK, BBIIBJICHHBIX TPYIHOCTEIH;
OLICHMBATh COOTBETCTBUE pe3yjbTaTa AESITENbHOCTH IOCTABJIEHHOM LENM U YCIOBHUSAM, OOBACHATH
IPUYMHBI JOCTHXKEHUS UM HEAOCTHKEHUSI LIeJIN, HaXOAUTh OLIMOKY, JaBaTh OLIEHKY IPUOOPETEHHOMY
OTIBITY.

MHNPEAMETHBIE PE3YJBTATDI

K xoH1y 00yueHus B 7 kjacce 00y4arouiics MONIyYUT CIEYIOLINE IPEAMETHBIE PE3YJIbTaThI:

YuraTth nHGOpMALNIO, IPEACTABICHHYIO B Ta0lIMLaX, Ha AMarpaMMax, [peJCTaBIsATh JaHHbIC B
BHUJIe TaOJIHII, CTPOUTH AUATPaAMMEI (CTOJIOUKOBBIE (CTOIOUYATHIE) M KPYTOBBIC) 110 MACCUBAM 3HAYCHH.

OnuceIBaTh U UHTEPIPETUPOBATH PeAIbHbIE YHCIIOBBIE JaHHBIE, IPECTaBICHHbIE B TA0INIAX, HA
TuarpaMmax, rpadukax.

Hcnonp3oBaTe  UIsi  ONMCaHUS  JAHHBIX  CTATUCTHMYECKHE  XapaKTEPUCTHKU:  CpelHEe
apudmernueckoe, MeaHa, HauOOJbIlIEEe U HAUMEHbIIIEe 3HAUEeHUs, pa3Max.

Hwmets npencTaBieHue O cay4alHOM M3MEHUMBOCTH Ha MpUMepax LeH, GU3NYECKUX BEJIWYMH,
AHTPOIOMETPUUECKUX JaHHBIX, UMETh MPEACTABIEHUE O CTATUCTUYECKON YCTOWYMBOCTH.

K koHIly 00yueHus B 8 kjacce o0y4aromuiics MONy4uT CIeAyIOIINe peAMETHBIE pe3yIbTaThl:

W3Bnekars u npeoOpa3oBbIBaTh MH(OpMAIMIO, IPEICTABICHHYIO B BHJIE TaOJIUII, JUarpamw,
rpauKoB, MPEACTABIATH JaHHbIE B BUJIE TaOIUL], JUarpaMm, rpaukoB.

OnuceiBaTh JaHHBIE C TOMOIIBIO CTAaTUCTUYECKUX IIOKa3aTeleil: CpeJHUX 3HAue€HUH U Mep
pacceuBaHus (pa3Max, JUCIIEPCUs U CTaHAAPTHOE OTKJIOHEHUE).

HaxoauTh 4acTOThl YMCIOBBIX 3HAUYEHUH U YaCTOTHI COOBITHH, B TOM YHCIIE IO pe3ysbTaraM
MU3MEpEeHUl U HaOII0IeHU .

Haxoauts BeposATHOCTH Ciy4yailHBIX COOBITUH B ONBITAaX, 3Has BEPOATHOCTH 3JIEMEHTAPHBIX
COOBITHI{, B TOM YHCIIE B OINBITAX C PABHOBO3MOKHBIMHU 3JIEMEHTAPHBIMU COOBITHUSIMH.

Hcnonb3oBath rpaduyeckue MOJENN: JEPEBO CIy4alHOTO SKCIEPUMEHTa, JuarpaMmsel Diinepa,
4KCIIOBas MpsMasl.

OnepupoBaTh MOHATUSMHU: MHOXKECTBO, IIOJMHOKECTBO, BBIMIOJIHATH OMNEPALUU  HaJ
MHOXECTBaMHU: OOBEIMHEHHE, IepeceueHre, MJONOJHEHHUE, IEepPEUUCHIATh JJIEMEHTHl MHOXECTB,
MIPUMEHSTh CBOMCTBA MHOXECTB.

Hcnonb3oBatk rpaduyeckoe MpeacTaBICHUE MHOXKECTB U CBA3€H MEXIy HUMHU JUIsl ONMUCAHMS
MIPOLIECCOB U SBJIEHUH, B TOM UHMCIIE TP PELICHUHU 33]a4 U3 IPYTUX yU4eOHBIX MPEAMETOB U KypCOB.

K koHIty 00yuenus B 9 kjacce 00y4aromuics MOIyduT CIeAYIOIINe MPeAMETHBIE pe3yIbTaThl:

N3Bnekaty u npeobpa3oBbIBaTh MHPOPMAIIHMIO, TPEICTABICHHYIO B Pa3JIMYHBIX HCTOYHHUKAX B
BUjIe TabJMIL, AUarpamMm, rpaduKoB, MPEACTABIATh JaHHBIE B BUJIE TaOIULI, AUAarpaMm, rpauKoB.

Pemarp 3agaunm opraHu3oBaHHBIM NEepeOOPOM BapUAHTOB, a TaKKe C HCIOJb30BaHUEM
KOMOWHATOPHBIX MPAaBUI U METOJIOB.



Hcnonb3oBath onucarenbHbIe XapaKTEPUCTUKU ISl MACCUBOB YMCJIOBBIX JAaHHBIX, B TOM YHCIIE
CpEIHUE 3HAYECHUS U MEPHI pACCEUBAHUS.

HaxoauTh 4acToThl 3HAUEHUNW W YAaCTOTHI COOBITHS, B TOM YHKCJE IOJNb3YSICh pe3yibTaTaMu
IIPOBEAEHHBIX U3MEPEHUN U HAOIIOJCHUM.

HaxoauTs BeposATHOCTU ciay4yailHBIX COOBITUN B M3YyYEHHBIX OMNbITaX, B TOM YHUCIE B OIBITaX C
PaBHOBO3MOYKHBIMU 3JIEMEHTAPHBIMU COOBITUSIMH, B CEPUSAX MCIBITAHUI 10 IEPBOIO yCIEXA, B CEPUIX
ucnbiTanui beprysm.

HNwmeTts nipeacraBiieHUE 0 CIlyYalHOW BEJIMYMHE U O PACIPEICIICHUN BEPOSTHOCTEM.

HNwmets mpencraBieHHe O 3aKOHE OOJBIIMX YKCENT Kak O MPOSIBICHUM 3aKOHOMEPHOCTU B
CITy4aifHOM M3MEHYMBOCTH U O POJIM 3aKOHA OOJIBIINX YHCENT B IPUPOJE U OOIIECTBE.

TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIACC
KoandecTBO 4yacosB 3
JIEKTPOHHBIE
Ne HaumeHoBanue Komr Mpaxk (un (l)pOBIE)Ie)
u/n - pa3aesioB U TeM Bcer p THYECKH
OJIbHbIE o0pa3oBaTejibHbIE
NMPOrpamMmbl 0 e
padoThI pecypcol
padoTbI
e IcTaBIeHIe bubnnoreka IIOK
1 pel 7 2 https://m.edsoo.ru/7f415f
JAHHBIX ac
OnucarenpHas bubmmorexa HOK
2 8 1 https://m.edsoo.ru/7f415f
CTAaTUCTHUKA ac
Corvaaiinas bubnnoreka IIOK
3 y 6 1 https://m.edsoo.ru/7f415f
H3MEHYUBOCTh ac
Bgenenue B Teopuio bubmorexa LOK
4 A p 4 https://m.edsoo.ru/7f415f
rpagoB ac
BepositTHOCTB 1 bubnmnorexka HOK
5 Y4acTOTa CIy4aiftHOTO 4 1 | https://m.edsoo.ru/7f415f
COOBITHS dc
O06001menHue, bubmuorexa [JOK
6 CHCTEMATU3aLHA 5 2 https://m.edsoo.ru/7f415f
3HAHUN dc
OBHIEE KOJIMYECTBO 34 5 5
YACOB I10 ITPOIT'PAMME
8 KJIACC
KoaudecTBO 4yacos D IEKTDO e
JIEKTPOHHbI
o HaunmeHoBanue Kont Mpaxk (un (l)pOBIE)Ie)
n/n Pa3NCI0B M TEM Bcero POJBHBL - THHUECKH o0pa3oBaTe/bHbIE
NMPOrpaMMblI e e
pecypchl
padoTrsl  padoTHI
ToBTobeHme kypea T bubmuorexa [JOK
OBTOPCHHE KypC 4 https://m.edsoo.ru/7f417f
KJacca b2



https://m.edsoo.ru/7f415fdc
https://m.edsoo.ru/7f415fdc
https://m.edsoo.ru/7f415fdc
https://m.edsoo.ru/7f415fdc
https://m.edsoo.ru/7f415fdc
https://m.edsoo.ru/7f415fdc
https://m.edsoo.ru/7f415fdc
https://m.edsoo.ru/7f415fdc
https://m.edsoo.ru/7f415fdc
https://m.edsoo.ru/7f415fdc
https://m.edsoo.ru/7f415fdc
https://m.edsoo.ru/7f415fdc
https://m.edsoo.ru/7f417fb2
https://m.edsoo.ru/7f417fb2

OnucarenpHas Bbubnuoteka LIOK
2 CTATUCTHKA. 4 https://m.edsoo.ru/7f417f
PacceuBanue maHHBIX b2
bu6nuoreka [JOK
3 MHoxecTBa 4 https://m.edsoo.ru/7f417f
b2
BeDOSTHOCTE bu6nuoreka [IOK
4 p 6 https://m.edsoo.ru/7f417f
CIIy9aifHOTO COOBITUS b2
BBenenue B Teopuro Bubmorexa ITOK
5 A P 4 https://m.edsoo.ru/7f417f
rpacdoB b2
CorvaaitibLe bu6nuoreka [IOK
6 y 8 https://m.edsoo.ru/7f417f
CcOOBITUSA b2
O0o001eHue, bu6nuoreka [IOK
7 cUCTEMATU3ALUSA 4 2 https://m.edsoo.ru/7f417f
3HAHUI b2
OBLIEE KOJIMYECTBO 34 5
YACOB I10 [TPOTPAMME
9 KJIACC
DJIeKTPOHHbIE
HaumeHnoBaHue pa3aesioB u KoauuectBo
Ne n/m (undgposBbie)
TeM MPOrpaMMbl 94acoB o6
pa3oBaTejbHbIE
pecypchI
bubmnorexa [IOK
1 Tosropenne kypca 8 Kacca 4 https://m.edsoo.ﬂ/7f4la302
Bubmnoreka [IOK
2 DJIEMEHTBI KOMOMHATOPHKH 4 https://m.edsoo.ﬁ/7f41a302
bu6mmoteka [IOK
3 I'eomeTpuueckas BEpOSATHOCTh 4 https://m.eds00.ru/7f41a302
bu6mmoteka [IOK
4 Mcnerranms beprynm 6 https://m.edsoo.ru/7f41a302
5 CrnyyaiiHas BeJIMYUHA 6 Bubmorexa IJOK
y ¢ https://m.eds00.ru/7f41a302
bu6mmoteka [IOK
6 Obobmene, KOHTpOIH 10 https://m.edsoo.ru/7f41a302
OBHIEE KOJIMYECTBO HACOB I10 34

[TPOI'PAMME
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