HOACHUTEJBHAA 3AIIMCKA




B coBpemenHOM 1M(pPOBOM MUPE BEPOSTHOCTH M CTATUCTUKA MPUOOPETAIOT
BCE OOJIBIIYI0 3HAUUMOCTh, KaK C TOYKH 3PEHUS MPAKTUUECKUX MPUIOKEHUM, TaK
U UX pOJM B 00pa3oBaHUM, HEOOXOAMMOM KaXJI0My 4esnoBeKy. Bo3pacraer uncino
npodeccuii, Mpu OBIIAJICHUN KOTOPBIMU TpeOyeTcsi Xxopolasi 6a3oBasi MOJAr0TOBKa
B 007acTH BEpPOSTHOCTH U CTAaTUCTUKM, Takas TMOJrOTOBKAa Ba)Ha JUIs
MPOJOJKEHUsT 00pa30BaHMs U JIJIsl yCIIEIIHON TPO(eCcCHOHATBHOM Kapbephl.

Kaxplii 4eoBeK MOCTOSTHHO MPUHUMAET PEIICHUS HA OCHOBE UMEIOIIUXCS Y
HEro JaHHBIX. A JJIT 000CHOBAaHHOTO MPUHSTUS PEIICHUS B YCIOBUIX HEOCTATKA
WM u30bITKa MHQOpMaIMK HEOOXOAUMO B TOM HYHCJIE XOPOIIO CPOPMHUPOBAHHOE
BEPOSITHOCTHOE M CTATUCTUYECKOE MBIIIJICHHUE.

NMeHHO mo3TOMY OCTpO BCTajlla HEOOXOIUMOCTh CHOPMHUPOBATH Yy
oOyuaromuxcs GyHKIMOHATBHYIO TPAMOTHOCTb, BKJIIOYAIOIIYIO B c€0sl B KAUeCTBe
HEOTHEMJIEMON  COCTAaBJSIONICH  yMEHHWE  BOCHPUHUMATh W KPUTHYCCKH
aHaJTM3UPOBATh WH(OPMAIIHIO, MPEICTABICHHYIO B Pa3IUUHbIX (hOopMax, TOHUMATh
BEPOSITHOCTHBIM XapaKTep MHOTHUX pealIbHbIX TPOILECCOB M 3aBUCHUMOCTEH,
IPOU3BOUTH MPOCTEHIITHNE BEPOSTHOCTHBIC PACUETHI.

3HaKOMCTBO B y4eOHOM Kypce C OCHOBHBIMH MPHUHIIMIIAMU cOOpa, aHATU3a U
Npe/ICTaBlIeHUs] JaHHBIX M3 PAa3IMYHBIX cep KU3HMU 00IIecTBa W TOCYAapCTBa
npuobIaer o0yyaromuxcsi K OOIIECTBEHHBIM HHTepecaM. M3yueHue OCHOB
KOMOMHATOPUKH Pa3BUBACT HABBIKM OpraHU3aluu Tnepebopa W mojcyéra yucia
BapUaHTOB, B TOM YHCJI€ B MIPUKJIAJAHBIX 3a/ladyaX. 3HAKOMCTBO C OCHOBAaMHU TEOPHUH
rpadoB co3naét MareMaTuyeckuii pyHaaMenT st GOpMUPOBAHUS KOMIIETEHIIUN B
obnmactu HPOpMATHKN U MUGPOBBIX TEXHONOTUU. [Ipy M3ydeHUN CTATUCTHUKH H
BEPOSATHOCTH OOOTAIIAIOTCS TPEACTaBICHUS OOy4YaIOIUXCSA O COBPEMEHHOM
KapTUHE MHUpPAa M METOJaxX ero HccleqoBaHus, (GOpMHUpPYETCs MOHHMAHHE POJIU
CTaTHCTHKHU KaK UCTOYHHMKA COI[MAIBHO 3HAYMMOW MHPOPMALIUU U 3aKJIaIbIBAIOTCSA
OCHOBBI BEPOSITHOCTHOTO MBIIILJICHUS.

B cooTBeTCTBUM C MaHHBIMU LEISIMHA B CTPYKTYpE MPOTPAMMBI y4eOHOTO
Kypca «BeposSTHOCTh M CTATHCTHKA» OCHOBHOTO OOIIEro 0O0pa3oBaHMs BBIIEICHBI
CIEeAYIOIINE COJAEpKaTeIbHO-MeToinueckue JTUuHUM: «lIpeacraBieHne JaHHBIX U
omucareNbHas CTATUCTUKA», «BepoATHOCTH», «IIEMEHTh KOMOWHATOPHKNY,
«BBenenue B Teoputo rpadoBy.

Conepxanue nmuann «lIpencraBneHue MaHHBIX M OMUCATENIbHAS CTATUCTHUKAY
CIIY’)KUT OCHOBOW st (pOPMHUPOBAHUS HABBIKOB pabOTHI ¢ WHMOpMAIMeil: ot
YTeHHs] W WHTEpPHpeTanuy WHQPOPMAIWK, TMPEACTaBICHHOW B Ta0numax, Ha
auarpaMMmax W rpadukax, g0 cOopa, TPEACTAaBICHHWS ¥ aHalW3a JaHHBIX C
WCIIOJIb30BAaHUEM CTAaTUCTUYECKUX XapaKTEePUCTUK CPEAHUX U pacceUBaHUSI.
PaGotast ¢ maHHBIMH, OOydaromuecs y4aTcsl CUUTHIBATH W WHTEPIPETUPOBATH
JaHHBIC, BBIIBUTATh, apTyMEHTHUPOBATh W KPUTHUKOBATH MPOCTEUIITNE THUIIOTE3HI,



pa3MBIIUIATh HaJ (HAaKTOpaMH, BBI3bIBAIOIIMMH HW3MEHUYMBOCTh, U OLICHMBATh HX
BIIMSIHUE HA PACCMATPUBAEMbIE BETMYMHBI U IIPOLIECCHI.

NHTYUTUBHOE NPEACTaBICHUE O CIy4YaMHOW WU3MEHYHMBOCTH, HCCIEIOBAHUE
3aKOHOMEPHOCTEH M TEHACHLUMM CTAaHOBUTCSA MOTHUBUPYIOLIEH OCHOBOM JIJIA
MU3YUYEHHs] TEOPUU BEPOSITHOCTEN. boJbIIOE 3HAYEHUE HMMEIOT NPaKTHYECKUE
3a/1aHUs, B YACTHOCTH OIBITHI C KJIIACCUHYECKUMH BEPOSITHOCTHBIMU MOJAEISIMU.

[loHsiTHE BEpPOSTHOCTH BBOAMUTCA KaK Mepa MPaBIONON00MS CIy4dailHOro
coObrtust. Ilpm wu3ydeHuu yueOHOro Kypca oOydalluecs 3HAKOMSTCS C
OPOCTEMIIMMU  METOJAMHM  BBIYMCIIEHUS  BEPOSITHOCTEM B CIy4YalHBIX
AKCIEPUMEHTAX C PaBHOBO3MO>KHBIMHU 3JIEMEHTAapHBIMU HCXO0JIaMH,
BEPOSATHOCTHBIMHU 3aKOHAMM, MO3BOJIAIOIIMMHU CTaBUTh U pElIaTh Oojee CIOKHBIC
3amayu. B ydeOHBIM Kypc BXOAST HayalbHbIE MNPEJICTABICHUS O CIIy4alHbBIX
BEJIMYMHAX U UX YHACIIOBBIX XapaKTEPUCTUKAX.

B pamkax y4eOHOro Kypca OCYIIECTBIISIETCSI 3HAKOMCTBO OOYYalOIIUXCS C
MHOKECTBAMHU U OCHOBHBIMH OIE€pALMSIMU HaJ MHOXECTBAMH, PACCMATPUBAIOTCS
npUMepbl TPUMEHEHHs JUIsl PELICHUs 3a]ay, a TaKKE HCIOJIb30BAHUS B JPYTUX
MaTEMaTUYECKUX Kypcax U YUYeOHBIX IIPeIMETax.

B 7-9 knaccax um3ywaercs y4eOHBIM Kypc «BeposSTHOCTH M CTaTHUCTHKA», B
KOTOpbIA  BXOHAT paznenbl: «lIpeacTaBneHne [aHHBIX W ONMUCATEIbHAs
CTaTHCTHKa», «BepoATHOCTb», «DJeMEHThl KOMOWHATOpUKH», «BBegeHue B
TEOpHI0 rpadoBy.

Ha u3ydenne yueOHOrOo Kypca «BeposiTHOCTh U cTaTHCTHKa» oTBOAUTCS 102
yaca: B 7 kimacce — 34 gaca (1 gac B Hegemo), B 8 kinacce — 34 yaca (1 4dac B
Heneno), B 9 kiacce — 34 yaca (1 yac B Henemo).



COIAEPKXAHUE OBYYEHUA
7 KIIACC

[IpencraBieHne NaHHBIX B BUAE TaOJIUL, AMAarpamm, rpadukoB. 3amnoiaHEeHHEe
TaOJMUI, YTEHHWE U TMOCTPOEHUE AuarpamMm (CTOJIOMKOBBIX (CTONOYATHIX) U
KpYToBbIX). UTeHne rpaduKoB peasbHbIX MpoLeccoB. 3Bneuenre nHpopMauu us3
JUarpaMM U TaOJIMILL, UCTIONb30BAHUE U MHTEPIIpETAUsl JaHHBIX.

OnucaTtenbHas CTaTUCTUKA: cpefHee apudmeTnueckoe, MeauaHa, pa3Max,
HauOoJbIIee M HaWMEHbllee 3HAYEHUsT Habopa 4YMCIOBBIX AaHHBIX. [IpumMepsl
CIy4alHOM U3MEHYHUBOCTH.

Crny4aitHbIil 2KCIIEpUMEHT (OMBIT) M ciydaiiHoe coObiTue. BeposTHOCTh u
yacTtoTa. Poib ManoBepoOATHBIX U MPAKTUYECKH JOCTOBEPHBIX COOBITUN B IPUPOE
U B oOmecTBe. MoHeTa u urpajibHas KOCTb B TEOPUU BEPOSITHOCTEH.

I'pad, Bepmmua, pebpo. Crenenp BepmuHbl. Yucino pédep u cymmapHas
crenieHb BepiuH. [IpencraBnenue o cBszHoctu rpada. Llenu u nmxnel. [yt B
rpadax. O6xon rpada (disiepoB myth). [IpencrapieHue 006 OpPHUEHTUPOBAHHOM
rpade. Pemenne 3anau ¢ momouisio rpados.

8 KUIACC

[IpencraBiienne JaHHBIX B BUJIE TAOJIHII, TUArpaMM, rpaduKoB.

MHOX€ECTBO, 3JIEMEHT MHOXECTBa, NOAMHOXecTBO. Omnepanuu Hax
MHOKECTBAaMH: OObEIMHEHUE, TepeceueHue, nomnoiaHeHue. CBoOMCTBa omepainuii
HAJ| MHOXECTBAMH: IEPEMECTHUTEIIBHOE, COYETATEIbHOE, pacClpeleInuTeIbHOE,
BKIItOueHusa. Hcmonb3oBanue TpaduUyuecKkoro TMPeACTaBICHUS MHOXKECTB A
OMMCAaHUA peajibHbIX MPOLIECCOB U SIBJICHUM, IPU PEUICHUHU 3a1aY.

N3mepenue paccenBaHus AaHHBIX. [[ucriepcust M CTaHIApTHOE OTKIOHEHUE
YHCIIOBBIX HA0OpOB. JlmarpaMMa paccenBaHusI.

DOnemeHTapHble COOBITHS  ciy4aitHoro ombiTa. Ciy4aifHple  COOBITHS.
BepositHoct  coOblTuil. OnbITBI € PaBHOBO3MOXHBIMU  3JIEMEHTApPHBIMU
coObrTusiMu. CoryuyaiiHeiii BBIOOp. CBsI3b MEXKIY MaJOBEPOSTHBIMU M MPAKTUYECKH
JIOCTOBEPHBIMH COOBITUSIMHU B TIPUPOJIE, OOIIIECTBE U HAYKE.

HepeBo. CBoicTBa J€pEBbEB: E€IUHCTBEHHOCTh MYTH, CYIIECTBOBAHHE
BHUCSIYEH BEPIIMHBI, CBSI3b MEXKAY YHUCIOM BEpIIMH M uucioM pedep. I[lpaBuio
yMHOXkeHus. Perenue 3anad ¢ moMonisio rpados.

[IpotuBononoxkubie coObiTUd. [uarpamma DOiinepa. OObeaUHEHHE U
nepeceueHue cooObiTuil. HecoBMmecTHbie  coObiTusi. DopMyna  croxeHuUs
BEPOATHOCTEU. YCJIOBHAsi BEpOATHOCTh. [IpaBmiio ymHOxeHusa. HesaBucumeblie
coobiTud. llpencraBienue skcnepuMeHTa B BUAE JepeBa. Pelienuwe 3amay Ha



HaxO0XXJICHUE BEPOSITHOCTEH C TMOMOIIBIO JepeBa CIy4alHOrO0 JKCIEPUMEHTA,
auarpaMmm Jitepa.

9 KUIIACC

[IpencraBienne JaHHBIX B BuAe TaOmuU, AuarpamM, TIpaduKoB,
MHTEpHpeTanus JaHHbIX. YTeHue U nmocTpoeHue Tabaul, auarpamm, rpaukoB 1o
pEeaIbHbIM JaHHBIM.

[lepecranoBku u ¢akropuan. CouetaHusi U 4uciio couetaHuil. TpeyroiabHUK
[lackans. Pemenue 3aay ¢ UCMOAB30BaHUEM KOMOMHATOPHKH.

I'eomerpuueckass BeposATHOCTh. CiydaliHbIA BBIOOp TOYKM W3 (GUTYpHl Ha
IJIOCKOCTH, U3 OTpe3Ka U U3 AYTU OKPY>KHOCTH.

Hcnbitanne. Yenex m Heyaada. Cepusi UCHBITAaHUKA 1O NEPBOrO yCIeXa.
Cepust ucnbiTanuit bepHymiu. BeposTHocTH cOOBITUH B CEpUM HUCHBITAHHM
bepnynu.

CiyuaiiHasi BeJIMYMHA W paclpelielieHue BepOATHOCTEH. Maremaruueckoe
oxumanue U gucrepcud. [IpuMepbl MaTeMaTHYeCcKOro OXKHUJAHHUS — Kak
TEOPETUUYECKOI'0 CPEJHEr0 3HAYCHUS BEJIMYMHBL. MareMaTudeckoe OXHUIaHuE U
JUCIIEpCUs  CIy4YalHOW BEJIWYUHBI «YHUCJIO YCIEXOB B CEPUU HCIBITAHUN
bepuynnny.

[Tonarue o 3akoHe OonpmMX yucen. M3MepeHue BEpOATHOCTEN € MOMOIIBIO
yacToT. Posib 1 3HaueHMe 3aK0Ha OOJIBIINX YHUCE B IPUPOJAE U OOIIECTBE.



IINTIAHUPYEMBIE PE3YJbBTATBI OCBOEHHSA IIPOI'PAMMBI
YYEBHOI'O KYPCA «BEPOATHOCTD MU CTATHCTHUKA» HA
YPOBHE OCHOBHOI'O OBIIET'O OBPA3OBAHMUA

JIMUYHOCTHBIE PE3YJIbTATBI

JInYHOCTHBIE pe3yabTaTbl OCBOCHMS MPOrpaMMbl  Y4eOHOro Kypca
«BeposITHOCTP M CTaTUCTHUKA» XAPaKTEPU3YIOTCS:

1) naTpuoTHYecKoe BOCIMTAHHUE:

OPOSIBIEHUEM HMHTEpPECA K NPOLUIOMY H  HACTOSIIEMY POCCHICKON
MAaT€MAaTHK{, LEHHOCTHBIM  OTHOLIEHHMEM K  JOCTHKEHHSIM  POCCHMCKHX
MAaTE€MATHUKOB M POCCHIMCKOM MAaTEMAaTHYECKOM IIKOJIBI, K HCIIOJIB30BAHUID ITHUX
JOCTHXKEHUH B PYTUX HayKax U MPUKIAIHBIX cepax;

2) rpa:kIaHcKoe M TyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBITIOJIHEHHIO O0S3aHHOCTEH IpakJlaHWHA U pealli3allii ero
npaB, TMPEACTaBICHUEM O MaTeMaTHUYEeCKUX OCHOBax (PYyHKIMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYp, SIBICHUH, MPOIEAYyp IpakJaHCKOro oOiiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTBIO K OOCYKJICHUIO STUYECKUX MPOOJIEM, CBSI3aHHBIX
C MPaKTUYECKUM NPUMEHEHHEM JOCTHKEHUW HAyKH, OCO3HAHHUEM BaKHOCTHU
MOPAJIBHO-3TUYECKUX MPUHIIUIIOB B IEATEIIBHOCTH YYEHOTO;

3) Tpy10BO€ BOCTIUTAHME:

YCTAaHOBKOM HAa AaKTUBHOE Y4YacTHE B PEIICHUU NPAKTUYECKUX 3a7ad
MaTE€MAaTHYECKON HAIpPaBIECHHOCTH, OCO3HAHMEM BAaXKHOCTHU MATEMaTUYECKOTO
o0pa3oBaHUs Ha MPOTSHKCHUHM BCEW JKM3HU JUIS YCIEITHOW mpodeccroHaabHON
JESTENBbHOCTH M Pa3BUTHEM HEOOXOJMMBIX YMEHUH, OCO3HAHHBIM BBIOOPOM H
MOCTPOCHUEM MHANBUIYATBLHON TPACKTOPUU 00pa30BaHUS U KU3HEHHBIX TJIAHOB C
y4€TOM JIMYHBIX UHTEPECOB M OOIIECTBEHHBIX TOTPEOHOCTENH;

4) 3cTeTHYECKOE BOCIIUTAHHUE:

CHOCOOHOCTBIO K HOMOLMOHAJIBHOMY U  3CTETHUYECKOMY BOCHPHUSATHIO
MaTeMaTUYeCKUX OOBEKTOB, 3a/lay, pEIHICHUH, PACCYKICHHUM, YMEHHIO BHUIETbH
MaTeMaTU4ECKHUE 3aKOHOMEPHOCTH B UCKYCCTBE;

S) HEHHOCTH HAYYHOI'0 MO3HAHHUA:

OpHUEHTAlMEN B JCATEIBHOCTH HAa COBPEMEHHYIO CHUCTEMY Hay4HBIX
NpeCTaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS YEJIOBEKA, MPUPOJIBI U
o0miecTBa, MOHUMAaHHEM MaTEeMaTUYeCKONM HayKd Kak cdepbl UeIoBEUYECKOU
NEATEeNIbHOCTH, ATANoOB €€ pa3BUTUS M 3HAUUMOCTU [JISl Pa3BUTHUS LIMBUIM3AIUY,
OBJIAJICHUEM SI3bIKOM MaTE€MaTHKH U MaT€MaTU4YECKON KYJIbTYpOHl KaK CpPEICTBOM
MO3HAHUS MHpPA, OBJIAJEHUEM MPOCTEUIIMMU HABBIKAMH HCCIEI0BATEIbCKOM
NEATEIbHOCTH;



6) ¢usuyeckoe BocnuTaHue, GOpMHPOBAHHME KYJALTYPbl 310POBbS H
3MOLMOHAJIBHOIO 0JIAT OOy YU

TFOTOBHOCTBIO MPHUMEHSITh MAaTEMAaTHYECKUE 3HAHUS B MHTEpPECax CBOEro
3II0pOBbs,  BEJEHHUA  3J0pOBOro  oOpasa JKM3HM  (3I0pPOBOE  IUTAHUE,
cOQJIaHCUPOBaHHBIM PEXUM 3aHATUA U OTHAbIXa, pEryisipHas Quanyeckas
aKTUBHOCTB), C(OPMUPOBAHHOCTHIO HaBBIKA pPEQIIEKCUM, TPU3HAHUEM CBOETO
IpaBa Ha OLIMOKY M TaKOTro K€ MpaBa JPYyroro 4yeaoBeKa;

7) 3K0JI0THYeCKOe BOCIIUTAHME:

OpUEHTalMel Ha MpUMEHEHUEe MaTeMaTHUYeCKUX 3HAHUM /I pEelIeHHs 3a7au
B 00JJaCTH COXPAHHOCTU OKpY’Kalolleld cpeibl, IUIAHUPOBAaHUS TMOCTYIKOB H
OLICHKM HMX BO3MOJKHBIX IMOCJEICTBUM IJIsi OKpYXalolleld cpeabl, OCO3HAHHEM
rJI00AJIBHOTO XapaKTepa SKOJOTUYECKUX POoOIeM U MyTel UX pelIeHHUs;

8) aganTanus K M3MEHSIIOIIMMCS YCJOBHMAM CONMAJbHON W NMPHPOAHOM
cpeabl:

TOTOBHOCTBIO K JICCTBHSIM B YCJOBHUSIX HEONPEACIEHHOCTH, MOBBIIIECHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTUYECKYIO JESITeIbHOCTh, B TOM YHUCIIe
YMEHHE YYUTHCS y JPYTUX JIOJEH, MpuoOperaTh B COBMECTHOM AESTEIbHOCTU
HOBBIE 3HAHMS, HABBIKM M KOMIIETEHIIUU U3 ONBITA IPYTHUX;

HEOOXOIUMOCThI0O B (OPMHUPOBAHUM HOBBIX 3HAaHUW, B TOM YHCIIE
dbopMynHpoBaTh UJIEU, TIOHATHUS, TUIIOTE3bI 00 00BEKTAX U SIBICHUSIX, B TOM YHCIIE
paHee HEW3BECTHBIX, OCO3HABaTh JACGUIUTHI COOCTBEHHBIX 3HAHUU W
KOMIIETEHTHOCTEM, MJIAHUPOBATH CBOE Pa3BUTHE;

CIIOCOOHOCTBIO ~ OCO3HaBaTh  CTPECCOBYIO  CHUTYallMIO, BOCIPUHUMATH
CTPECCOBYIO CHUTYaIlMI0O KaK BBI30B, TPEOYIOIIUN KOHTPMEP, KOPPEKTHUPOBATH
NpUHUMAeMble PEIICHUs W JAEUCTBHS, (DOpMYyIHUpOBaTh M OICHUBATH PUCKH H
NOCTIENICTBUS, (HOPMHUPOBATH OIBIT.

METAIIPEAMETHBIE PE3YJIBTATHBI

Ilo3HaBaTe/ibHBbIE YHHBEpPCaJIbHbIE Y4eOHbIE 1eHCTBHS

ba3oBble JJornyeckue qelcTBUSA:

e BBISABISITh U XapaKTEPHU30BATh CYIIECTBCHHBIC MPU3HAKA MATEMaTHYECKUX
00BEKTOB, TOHATHH, OTHOIICHUN MEXIYy TIOHATHAMH, (HOPMYIHPOBATH
ONpEJICJICHUS]  TOHSTHUI, YCTaHABIWBATh  CYIIECTBEHHBIM  IMPHU3HAK
KJIaccuUKaIii, OCHOBAHUSA JUIi OOOOIICHUS W CpPaBHEHUS, KPHUTCPHUH
MPOBOJAMMOTO aHAIN34;

e BOCHPHHUMATH, (QOpMyIUpPOBaTH U  MNPEOOPa3OBBIBATH  CYXKICHUS:
YTBEPAUTEIbHBIC W OTPHULIATCIbHBIC, €IWHUYHBIC, YacTHbIE U OOIIHe,
YCJIOBHBIE;



BBISIBIISITH ~ MAaTEeMaTHYECKUE  3aKOHOMEPHOCTH,  B3aUMOCBA3M U
npoTtuBopeursi B (akTaX, [AAaHHBIX, HAOMIOACHUSX U YTBEPKACHUSIX,
npeajaraTb KpUTEPUH JUIsl BBISIBICHHS 3aKOHOMEPHOCTEN U TPOTUBOPEUHIA;
JeNaTh BBIBOJBI C HCIONb30BAHUEM 3aKOHOB JIOTUKH, JAEAYKTUBHBIX M
MHIYKTUBHBIX YMO3aKJIIOUEHHUI, YMO3aKIIIOUEHU 110 aHAJIOTHH;

pa30upaTh JOKa3aTeabCTBA MAaTEMAaTUUYECKUX YTBEPKACHHUM (IpsMble U OT
MPOTUBHOIO), MPOBOJUTH CAMOCTOSTEIBHO HECIOXKHbIE J0Ka3aTeIbCTBA
MareMaTu4eckux (aKkTOB, BBICTpaUBaTh aAPryMEHTAlMI0, TPUBOIUTH
IpUMEPBI U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHbBIE PACCYKICHUS;
BbIOMpaTh croco0 pemieHus y4eOHOM 3anauu (CpaBHMBATh HECKOJIBKO
BapUAHTOB pEIICHMs, BBHIOMpATh HamboJiee NOAXOIAIMH C Yy4ETOM
CaMOCTOSITEIIbHO BBIJICJICHHBIX KPUTEPUEB).

ba3oBble ucciienoBaTe/IbCKNE AEeMCTBUS .

UCIIOJIb30BaTh BOIMPOCHI KaK HCCIIENOBATEIbCKUM WHCTPYMEHT MO3HAHUSA,
dbopMynHpoBaTh BOMPOCHI, (QPUKCHUPYIOIINE MPOTHUBOpPEYHUE, MpodiieMy,
CaMOCTOSITEJIbHO YCTAHABIMBATh KMCKOMOE M JaHHOe, (OPMHUPOBATH
TUNO0TE3Y, apTyMEHTUPOBATH CBOIO TO3UIMIO, MHEHHUE;

OPOBOAUTH 1O CAaMOCTOSITEIBHO COCTABICHHOMY IUIAHY HECIIOXKHBIN
AKCIIEPUMEHT, HEOOJIBIIIOE UCCIIEAOBAHKE M0 YCTAHOBJICHUIO OCOOEHHOCTEMN
MaTEMaTUYECKOT0 O0BEKTA, 3aBUCUMOCTEN 00BEKTOB MEXAY COOOM;
CaMOCTOATEIHHO (POpMYIIHpOBaTh 000OIIEHUST U BBIBOJBI MO pe3yibTaTam
NPOBENEHHOTO HAOMIOIEHUs, HCCIEOBAaHUS, OIICHUBATh JOCTOBEPHOCTH
MOJIYYEHHBIX PE3YJIbTAaTOB, BHIBOJOB U 0000IIEHU;

IPOTHO3UPOBATh BO3MOXHOE pAa3BUTHE MPOLECCA, a TaKKE BBIJBHUIaTh
PEANOJIOKEHUS O €r0 PA3BUTUU B HOBBIX YCIOBUSX.

PabGora ¢ undgopmanmeii:

BBISIBJISITh HEJOCTATOYHOCTh M M30BITOYHOCTh HH(OpMAIMU, JaHHBIX,
HEOOXOIUMBIX JIJISl PEIICHUS 3a]1a4H;

BHIOWpATh, aHATU3UPOBATh, CUCTEMATU3MPOBATH W HWHTEPIPETUPOBATH
uHGOPMAITUIO PA3IMYHBIX BUAOB U (POPM IPEICTaBICHNUS;

BbIOWpaTh GopMy MpeAcTaBieHHS WHPOpMaUd ¥ WLTIOCTPUPOBATH
perraemMbie 3aJadd  CXeMaMH, JIuarpaMMaM#, WHOW Tpadukoil u wux
KOMOMHAIIMSIMU;

OIICHMBATh HAAEKHOCTh HMHPOPMAIMK 1O KPUTEPHSIM, MPEITOKCHHBIM
YAHUTETIEM WIH CPOPMYITMPOBAHHBIM CAMOCTOSATEIBHO.

KoMMyHuKaTHBHBIC YHUBEPCAJIbHbIC YUeOHbIE 1eliCTBHS:

BOCIIPUHUMATh U (POPMYIUPOBATH CYKJECHHS B COOTBETCTBUU C YCIOBUSIMU
U LeJISIMU OOIIEHUS, SICHO, TOUYHO, FPAMOTHO BBIPAXKAaTh CBOIO TOUKY 3pPEHUS



B YCTHBIX M MHCbMEHHBIX TEKCTaX, JaBaTh MOSCHEHUS MO XOJYy PELICHUS
3a/1ayu, KOMMEHTUPOBATh MOTYUYEHHBIN pe3ysbTaT;

B X0JIe 00CYXJIeHHA 3a/1aBaTh BOIPOCHI M0 CYLIECTBY OOCYKIa€MON TEMBI,
npo0JeMBbl, peraeMoi 3ajaun, BbICKa3bIBaTh UAEH, HAIIEJICHHBIE HA MOMCK
pElICHMs, COIMOCTAaBIsATh CBOM CYXACHUS C CYXKICHUSIMU JPYrHX
YYaCTHUKOB JMajiora, OOHApPYKMUBAaTh PA3NMYME U CXOJCTBO NO3UIUH, B
KOPpPEKTHOU (popme HopMyTupoBaTh pa3HOIIACHS, CBOM BO3PAKEHUS;
MPEICTaBIATh pe3ynbTaThl  pelIeHUus 3a/1ayu, HKCIIEPUMEHTA,
UCCJIeIOBAaHUs, IPOEKTA, CAMOCTOSATEILHO BbIOMPATh (JOPMAT BHICTYIUICHUS
¢ y4€TOM 3ajiau MPEe3eHTALUU U OCOOEHHOCTEH ayJuTOpUu;

NOHMMATh U MCIOJIb30BaTh MPEUMYILIECTBA KOMAHIHON U MHAUBUIYAJTbHON
paboThI MPU pPelIeHnH Y4eOHbIX MATEMATUUECKHUX 3a/1ay;

OPUHUMATH 11€JIb COBMECTHOU NEATEIbHOCTH, IUIAHUPOBATH OPraHU3AINIO
COBMECTHOW paloThl, pacmpeaensiTb BHUAbI paldOT, JAOroBapHUBaTHCH,
00CYXJIaThb MPOIECC U Pe3yNbTaT padOThl, 0000IIATh MHEHUS HECKOJIBKUX
JIIOEH;

y4acTBOBaTh B TPYyNNoOBbIX ¢opMax paboTel (00CyxkaeHus, OOMEH
MHEHUSIMH, MO3TOBbIE IITYPMbI U APYTHE), BHIMOIHATH CBOIO YacCTh pabOThI
U KOOpPAMHUPOBATH CBOM JEHCTBHSI C JAPYTMMHU WIE€HAaMU KOMaHJbI,
OLIEHHMBAaTh KAauyeCTBO CBOEro BKJIaJa B OOLIMI NPOAYKT MO KPUTEPHSIM,
c(OpMyIUPOBAHHBIM YYaCTHUKAMHU B3aUMOIEHCTBHUSL.

PerynsiTuBHbIe YHHBepcaJibHbIe YUueOHbIe AeiicTBUS

Camoopranusanus:

CaMOCTOSITEIbHO COCTAaBIIATH IUIAH, aJITOPUTM pELICHUs 3aAaud (WM €ro
4acTh), BBIOMPATH CHOCOO pemieHUs ¢ y4€TOM HMEIOIIUXCS PECYypCoB U
COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHpPOBaTh U KOPPEKTUPOBATH
BapUAHTHI PEIICHUH ¢ Y4ETOM HOBOM MH(GOPMAIIHH.

CaMOKOHTpO.HI), AMOIHUOHAJIbHbIN HHTEJIEKT:

BIIQJIETh CIOCOOAMH CaMOIIPOBEPKHU, CAMOKOHTPOJISA IIpoliecca U pe3yJibraTta
pELICHUsI MATEMATUYECKOW 3a/1a4U;

MPEIBUAETh TPYAHOCTH, KOTOPbIE MOT'YT BOSHUKHYTh IIPH PELICHUH 33/1a4H,
BHOCUTH KOPPEKTHBBI B JEATEIHHOCTh HA OCHOBE HOBBIX OOCTOSTEIBCTB,
HaWJICHHBIX OMHUOOK, BBISIBICHHBIX TPYIHOCTEH;

OLIEHUBATh COOTBETCTBUE PE3yJIbTaTa ACATEIBHOCTH MOCTABICHHOM LEIU U
YCIOBUSIM, OOBSCHITh NMPUUYUHBI JOCTHXKEHUS WM HEIOCTUKEHHS LETH,
HaxOJIUTh OLIKUOKY, 1aBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.



NPEAMETHBIE PE3YJIbTATBI

K koHmy oOyuenuss B 7 Kjacce OOYyYaloOImMICS TMOIYYUT CIECAYIOIINE
MPEIMETHBIE PE3YIbTATHI:

Uutate wuHbOpMAlUIO, MPEJICTABICHHYIO B TaOaMIaX, Ha Jguarpammax,
MPEACTaBISATh JaHHBIE B BHJI€ TaOJMI], CTPOUTHh AUATPAMMBI (CTOJIOUKOBBIC
(cTonbyaThie) U KPYroBbI€) MO MAaCCUBaM 3HAYCHUH.

OnuceiBaTh W UHTEPIPETUPOBATH  PEAJbHBIC  YHCIOBBIE  JAHHBIC,
npeCTaBICHHbIE B Ta0IMIAX, HA JUarpamMmax, rpadukax.

Hcnonb3oBaTh AJis1 ONMCAHUSI JAHHBIX CTATUCTUYECKUE XAPAKTEPUCTUKMU:
cpenHee apudMeTHUECKOe, MeauaHa, HauOoJblllee W HaUMEHbBIIEe 3HAYCHWS,
pazmax.

NmeTe mpencraBieHUe O CIy4YallHOM W3MEHUYMBOCTA Ha IpUMEpax ILEH,
bU3UYECKUX BEIWYWH, aHTPOTIOMETPUYECKUX JAHHBIX, UMETh MPEJICTABICHUE O
CTaTUCTUYECKON YCTOMYMBOCTH.

K xoHmy oOyuenns B 8 kJjacce OOyYarOmMICS TMOJIYYUT CICAYIOIINE
IpEMETHBIE PE3YIbTATHI:

N3Bnekars W mpeoOpa3oBbIBaTh WH(OpMAIUIO, TPEACTABICHHYIO B BHJIC
TabJIULl, TUarpaMm, rpaduKoB, MPEACTABIATH JaHHBIE B BUE TAaOJUI], AHArpamM,
rpaduKoB.

OnucelBaTh JAaHHBIE C MOMOIIBID CTATUCTUYECKHX IOKAa3aTEeNel: CpeIHUX
3HA4YEHUI U Mep paccenBaHus (pa3Max, JUCHEPCUS U CTaHIAPTHOE OTKIOHEHUE).

HaxoauTh 4acTOTHl YMCIOBBIX 3HAYEHUM M YaCTOTHI COOBITHI, B TOM YHUCIE
10 pe3yJIbTaTaM U3MEPEHUHN U HAOIIOICHUM.

HaxonuTh BEpOSTHOCTH CIy4aliHBIX COOBITHH B OMBITAaX, 3HAs BEPOSTHOCTU
AJIEMEHTAPHBIX COOBITUH, B TOM 4YHCJIE B OINbBITAX C PaBHOBO3MOXHBIMHU
AIIEMEHTAPHBIMU COOBITHIMHU.

Hcnonb3oBaTh rpaduyeckue MOJEIH: JEPEBO CIYYaHOrO AKCIIEPUMEHTA,
quarpamMMbl Disiepa, YicIIoBas mpsiMas.

OnepupoBaTh MOHATUSMU: MHOXXECTBO, IOAMHOXECTBO,  BBIIIOJIHSATh
omepanMyd HaJ MHOXXECTBAMH: OOBEIWHEHUE, TIEpPEeceueHue, JOMOTHEHHE,
MIEPEUUCIISITh 3JIEMEHTBI MHOXECTB, IPUMEHSATH CBOMCTBA MHOXKECTB.

Hcnonp3oBaTh Tpaduyueckoe NPE/CTABICHUE MHOXKECTB M CBSI3CH MEXKITY
HHUMU JUIS1 ONUCAHUA MPOLIECCOB U SIBIICHUM, B TOM YMCJIE IIPU PELICHHUM 3a/1a4 U3
IPYTUX y4E€OHBIX MPEIMETOB U KYPCOB.

K koniy oOydenus B 9 kjacce o0OydarOUIUMCS MOJYYUT CICAYIOIINE
MIPEIMETHBIE PE3YIIbTATHI:

N3Bnekarr u mpeoOpa3oBbiBaTh MH(GOpPMAIMIO, MPEACTABICHHYIO B
pPa3IMYHBIX HUCTOYHUKAX B BHUJAE TaONuUl, Auarpamm, rpadukoB, MPEACTaBISATh
JaHHBIC B BHJIC TAOIMII, TUarpaMm, IpauKoB.



PemaTte 3amauum OpraHuM30BaHHBIM NEPeOOPOM BApPUAHTOB, a TaKXKE C
HCI0JIb30BaHUEM KOMOMHATOPHBIX MPABUII U METO/IOB.

Hcnonb3oBaTh OMUCATENIBHBIE XAapaKTEPUCTUKHU [JJI1 MAacCCUBOB YHCIIOBBIX
JNAHHBIX, B TOM YMCJIE CPEAHUE 3HAUYCHUS U MEPBI PACCEUBAHUS.

HaxoauTe 4acTOThl 3HAYEHUM M 4acTOThI COOBITHS, B TOM YHUCJE MOJIb3YACh
pe3ysibTaTaMy NPOBEAEHHBIX U3MEPEHUN U HAOII0JEHU .

HaxoauTe BEpOATHOCTH CIy4alHBIX COOBITUN B M3YYEHHBIX OMBITAX, B TOM
Yyclie B OMNbITaX C PAaBHOBO3MOXKHBIMH 3JIEMEHTAapHBIMU COOBITHSIMHU, B CEpPHUAX
UCIIBITAaHUH J10 IIEPBOIr0 yCIeXa, B CEPUAX UCIBITAaHUN bepHysuin.

Nmerp mnpencraBieHUE O CIIy4YalHOM BEJIMYMHE U O pPaClpeleiICHUU
BEPOSATHOCTEN.

HNmerp mnpenctaBieHUE O 3aKOHE OOJBIIMX YHCEN KakK O MPOSBICHUU
3aKOHOMEPHOCTH B CIIy4ailHOM M3MEHUYMBOCTU M O POJIM 3aKOHA OOJIBIIHUX YUCEN B
pUPOJIE U OOIIECTBE.



TEMATHUYECKOE IINIAHUPOBAHUE

7 KJIACC
HaumeHoBaH Kosu4vecTBO YyacoB DJIeKTPOHHBbIE
Ne He pa3aesoB (uudposbie)
Kourpoububie | IIpakTHyeckue
n/n H TeM Bcero o0pa3oBaTe/ibHbIE
padoThI padoTsbI
NMPOrpaMmblI pecypchl
bubmmoreka [{OK
[IpencraBnen
1 e TAHHLX 7 https://m.edsoo.ru/7f4
s 15fdc
bubmmoreka [{OK
OmmcaTrenpHa
2 4 CTATHCTHKA 8 https://m.edsoo.ru/7f4
15fdc
N bu6moreka [IOK
Cnyuaiinas
3 6 https://m.edsoo.ru/7f4
HM3MEHYHUBOCTh
15fdc
BBenenue B bu6moreka [IOK
4 TEOPHIO 4 https://m.edsoo.ru/7f4
rpagoB 15fdc
BepositHocTh
bu6moreka [IOK
Y 4acToTa
5 CITVaHHOTO 4 https://m.edsoo.ru/7f4
yHaHor 15fdc
COOBITHSA
O6o06meHue, bu6mmoreka [JOK
6 cucTeMaTh3aI| 5 2 https://m.edsoo.ru/7f4
W 3HAaHUHN 15fdc
OBUIEE
KOJIMYECTBO 34 5
YACOB I10

I[TPOTPAMME



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

8 KUIIACC

HanmenoBan | KosnuecTBo yacoB DJIeKTPOHHBbIE
Ne He pa3aesoB (undposbie)
Kourpoububie | IIpakTHyeckue
n/n H TeM Bcero o0pa3oBaTe/ibHbIE
padoThI padoTsbI
NMPOrpaMmblI pecypchl
[ToBTOpEeHME bubnuorexa [JOK
1 Kypca 7 4 https://m.edsoo.ru/7f4
KJjiacca 17th2
OmmcaTrenpHa
bubmmoreka [{OK
sl CTATHCTHKA.
2 p 4 https://m.edsoo.ru/7f4
aCCEUBaHUE 1702
JAHHBIX =e
bu6moreka [IOK
3 MHoxecTBa 4 https://m.edsoo.ru/7f4
17fb2
BepostHocTh bubnuoreka [JOK
4 CIIy9aiiHOTO 6 1 https://m.edsoo.ru/7f4
cOOBITHS 17fb2
Beenenue B bu6moreka [IOK
5 TEOPHIO 4 https://m.edsoo.ru/7f4
rpagoB 17fb2
Crrvaaiiisie bu6mmoreka [JOK
6 gq 8 https://m.edsoo.ru/7f4
COOBITUSA 17602
O6o06meHue, bubnuoreka [JOK
7 cUcTEeMaTH3aIl 4 2 https://m.edsoo.ru/7f4
W 3HAaHUHN 17tb2
OBUIEE
KOJIMYECTBO
34 2 1
YACOB I1O0
I[TPOI'PAMME



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

9 KUIIACC

HaumenoBaun KosauuecTBo yacoB DJIeKTPOHHBbIE
Ne He pa3aesoB (undposbie)
Kourpoububie | IIpakTHyeckue
n/n U TeM Bcero o0pa3oBaTe/ibHbIE
padoThI padoTsbI
NMPOrpaMmblI pecypchl
[ToBTOpEeHME bubnuorexa [JOK
1 Kypca 8 4 https://m.edsoo.ru/7f4
KJ1acca 1a302
DJIeMEHTHI bubmmoreka [{OK
2 KOMOWHATOPH 4 1 https://m.edsoo.ru/7f4
KU 1a302
I'eomerpuueck bubnuorexa [JOK
3 ast 4 https://m.edsoo.ru/7f4
BEPOSITHOCTD 1a302
bu6moreka [IOK
UcnwiTanus
4 BenHvIIIH 6 1 https://m.edsoo.ru/7f4
CPHYII 1a302
Corvaaiinas bu6moreka [IOK
5 e 6 https://m.edsoo.ru/7f4
BEJIMYMHA 14302
bu6moreka [IOK
00600
6 ODHICHHIC, 10 1 https://m.edsoo.ru/7f4
KOHTPOJIb 1302
OBUIEE
KOJIMYECTBO
34 1 2
YACOB I10

I[TPOTPAMME



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

YUYEBHO-METOJMYECKOE OBECIIEYEHUE OEPA3OBATEJBHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YYUEBHBIE MATEPHAJIBI JUIS YYAEHUKA

* Maremaruka. BeposaTHOCTb U cTaTHcTHKA: 7-9-€ Ki1acchl: 0a30BbI YPOBEHD:
y4eOHHUK: B 2 yacTax, 7-9 kinaccel/ Beiconkuii 1.P., Smenko U.B.; nmox pen.

Smenxo U.B., Akumoneproe obuiectBo «M3narensctBo «lIpocBenienue

METOJINYECKHUE MATEPHAJIbI IJIAA YYUTEJIS

Marematuka. BeposiTHOCTB U cTaTUCTUKA : 7—9-¢ Ki1acchl : 0a30BbIA YPOBEHD :
METOANYECKOE TTOCOOHE K MPEAMETHON JTMHUN YICOHUKOB 110 BEPOSTHOCTU U
cratuctuke U. P. Beiconikoro, W. B. fAmenko nox pen. U. B. Amenko. — 2-¢

u3a., ctep. — Mocksa : [IpocBemienue, 2023.
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HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
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