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HOACHUTEJIBHASA 3AIIMCKA

B coBpeMeHHOM 1H(PpPOBOM MHpE BEPOSTHOCTh M CTATHUCTHKA MPUOOpPETAIOT
BCE OOJIBITYIO 3HAYMMOCTh, KaK C TOYKH 3PEHUS MPAKTUYCCKUX MPHIOKCHHUH, TaK
¥ UX pON B 00pa30BaHWU, HEOOXOIMMOM KaKIOMY 4eloBeKy. Bo3pacraeT uncio
npodeccuii, Mpu OBIAJIEHUN KOTOPBIMU TpeOyeTcsi Xxopolasi 6a3oBasi MOArOTOBKA
B 00JacTH BEPOSTHOCTH W CTAaTUCTHKH, TakKas IIOATOTOBKA Ba)KHA IS
MPOAOKEeHUsT 00pa30BaHMsI U [Tl YCTIEITHON MpodecCHOHABHOM Kapbephl.

Kasxp1it 4esmoBek OCTOSTHHO MTPUHUMACT PEIICHHSI HA OCHOBE UMCIOIIUXCS Y
HETO JIaHHBIX. A JIJI1 000OCHOBAaHHOT'O NIPUHSATHS PEIICHUS B YCIOBHUSIX HEJIOCTATKA
WM U30bITKa MHQOpMaMK HEOOXOAUMO B TOM YHCJIE XOPOIIO CPOPMHUPOBAHHOE
BEPOSTHOCTHOE M CTATUCTUYECKOE MBIILJICHUE.

NMeHHO TO3TOMY OCTpPO BCTalma HEOOXOAMMOCTh Cc(OpMHpOBATH Y
oOydarommuxcs GyHKIHOHATBHYIO TPAaMOTHOCTb, BKITIOUYAIOIIYIO B ce0sl B KAUECTBE
HEOTHEMJIEMOM  COCTaBJISAIOIICH yYMEHHE BOCHPHHMMATh M KPUTHYECKH
aHAJIM3UPOBATh MH(POPMAIIHIO, ITPEACTABICHHYIO B Pa3IUYHBIX (popMax, TOHUMATh
BEPOSTHOCTHBIM XapakTep MHOTHX peallbHbIX TIPOIECCOB M 3aBUCUMOCTEH,
IPOU3BOIUTH MPOCTECHIIINE BEPOSITHOCTHBIC PACUETHI.

3HaKOMCTBO B yueOHOM Kypce ¢ OCHOBHBIMU IPHUHIIMIIAMU cOOpa, aHallu3a U
Npe/ICTaBlIeHUs] JaHHBIX M3 PAa3IMYHBIX cep KU3HM 00IIecTBa W TOCYAapCTBa
npuobIaer o0yyarmuxcss K OOIIECTBEHHBIM HHTepecaM. HM3yueHue OCHOB
KOMOMHATOPUKH Pa3BUBACT HABBIKM OpraHU3aluu Tnepebopa W mojcyéra yucia
BapUaHTOB, B TOM YHCJI€ B MPUKJIAJAHBIX 3a/ladyaX. 3HAKOMCTBO C OCHOBAaMHU T€OPHUH
rpadoB co31aéT MaTeMaTHYeCKUi GyHIaMEHT JJi1 GOpMHUPOBAHUS KOMIICTECHITUN B
obnactu MHPOPMATHKN U MUGPOBBIX TEXHONOTUU. [Ipy M3ydeHUN CTATUCTHUKH H
BEPOSATHOCTH OOOTAIIAIOTCS TPEACTABICHUS OOy4YaIOIIUXCSA O COBPEMEHHOM
KapTUHE MHUpPa M METOJaxX €ro HcclieqoBaHus, (HOpMHUpPYETCs MOHMMAHHE POJIU
CTaTHCTHKHU KaK UCTOYHHMKA COI[MATBHO 3HAYMMOW MHPOPMALIUU U 3aKJIaIbIBAIOTCSA
OCHOBBI BEPOSITHOCTHOTO MBIIILJICHUS.

B cooTBeTCTBUM C MaHHBIMU LEISIMHA B CTPYKTYpE MPOTPAMMBI y4eOHOTO
Kypca «BeposTHOCTh M CTaTHCTHKA» OCHOBHOTO OOIIEro 0O0pa3oBaHMs BBIIEICHBI
CIIEYIONINE COoJepkKaTeIbHO-MeToandeckue auHum: «lIpencraBnenue MaHHBIX H
omMcaTreNbHas CTATUCTUKA», «BeposATHOCTH», «IIEMEHThI KOMOWHATOPHKNY,
«BBenenue B Teopuro rpadoBy.

Conepxanue nmuann «lIpencraBneHue MaHHBIX M OMUCATENIbHAS CTATUCTHUKAY
CIIY’)KUT OCHOBOW st (pOPMHUPOBAHUSI HABBIKOB pabOTHI ¢ WHGOpMAIMeil: ot
YTeHHs] W WHTEpPHpeTanuy WHQPOPMAIWK, TMPEACTaBICHHOW B Ta0numax, Ha
auarpaMMax W Tpadukax, g0 cOopa, TPENCTaBICHHWS ¥ aHAlIW3a JaHHBIX C
WCIIOJIb30BAaHUEM CTATHUCTUYECKUX XapPaKTEPUCTUK CPEIHUX W pPAaCCEHBAHUS.
PaGotast ¢ maHHBIMH, OOydaromuecs y4aTcsl CUMTHIBATH W WHTEPIPETUPOBATH



JAHHBIE, BBIIBUIaTh, apTyMEHTHPOBAaTh U KPUTHKOBATH IPOCTEHINNE THMIOTE3HI,
pa3MBIIUIATh HaJ (HAKTOpaMH, BBI3bIBAIOIIMMHU HW3MEHUYMBOCTh, M OLICHMBATh HX
BIISIHUE HA PACCMATPUBAEMBIEC BEJIMUYMHBI U IIPOLECCHI.

NHTYUTUBHOE NPENCTaBICHUE O CIy4YalHOW WU3MEHYHUBOCTH, HCCIIEIOBAHUE
3aKOHOMEPHOCTEH M TEHACHLUMM CTAaHOBUTCSA MOTHUBUPYIOLIEH OCHOBOM A
U3y4EeHUsT TEOPUU BEPOATHOCTEW. boisibimioe 3HaYeHME HMEIOT IPAKTUYECKUE
3a7laHUsl, B YACTHOCTH OIBITHI C KJIACCUYECKUMU BEPOSITHOCTHBIMU MOJIEIISIMU.

[loHsiTHE BEpPOSITHOCTH BBOAMUTCA KaK Mepa MPaBIONON00MS CIy4dailHOro
coObrtus. Ilpm wu3ydyeHun yueOHOro Kypca oOydarmuecs 3HAKOMSTCS C
OPOCTEMIIMMU  METOJAMHM  BBIYMCIIEHUS  BEPOSITHOCTEM B CIy4YalHBIX
JKCIIEpUMEHTaX C PaBHOBO3MOKHBIMHU 3JIEMEHTAapHBIMU HCXO0JIaMH,
BEPOSATHOCTHBIMHU 3aKOHAMM, MO3BOJIAIOIIMMHU CTaBUTh U pelIaTh OOjee CIOKHBIC
3ajayu. B yudeOHBIM Kypc BXOAST HayalbHbIE MNPEJICTABICHUS O CIIy4alHbBIX
BEJIMYMHAX U UX YHUCIIOBBIX XapaKTEPUCTUKAX.

B pamkax y4eOHOro Kypca OCYIIECTBIISIETCS 3HAKOMCTBO OOYYalOIIUXCS C
MHO>KECTBAMHU M OCHOBHBIMM OI€PALAsIMU HAJl MHOXECTBAMH, PACCMaTPUBAKOTCS
npUMepbl TPUMEHEHHs JUIsl PELICHUs 3a]lay, a TaKKe HCIIOJIb30BAHUS B JIPYTUX
MaTEMaTUYECKUX Kypcax U YUYeOHBIX IIPeIMETax.

B 7-9 xnaccax uzywaercs ydyeOHBbIH Kypc «BeposSiTHOCTh M CTaTUCTHKa», B
KOTOpBIM  BXOHAT pasuensl: «lIpeacraBieHne [MaHHBIX W OIMUCATEIbHAsA
CTaTUCTUKa», «BeposTHOCTB», «OneMeHThl KOMOWHATOpUKW», «BBeneHue B
TEOPHIO TpaoBy.

Ha n3zyuenue yue6HOrO Kypca «BeposTHOCTh U cTaTUCTHKa» oTBoaUTCs 102
yaca: B 7 knacce — 34 yaca (1 yac B Heneno), B 8 kiacce — 34 ydaca (1 ygac 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 KIIACC

[IpencraBiienne JaHHBIX B BUJI€ TAOJIHII, TUArpaMM, rpaduKoB.

MHOX€ECTBO, 3JIEMEHT MHOXECTBa, NOAMHOXecTBO. Omnepanuu Hax
MHOKECTBaMH: OObEIMHEHUEe, TepeceueHue, nonoigHeHue. CBoicTBa omepanuii
HAJ| MHOXECTBAMH: IEPEMECTHUTEIIBHOE, COYETATEIbHOE, pacClIpeleIuTeIbHOE,
BKIItOueHusa. Hcmonb3oBaHue rpaduyueckoro TMPEACTaBICHUS MHOXECTB s
OMMCAaHUA peajIbHbIX MPOLIECCOB U SIBJICHUM, IPU PEUICHUHU 3a4a4.

N3mepenue paccenBaHus AaHHBIX. [[ucriepcust M CTaHIApTHOE OTKIOHEHUE
YHCIIOBBIX HA0OpOB. JlnarpaMma pacceuBaHus.

DOnemeHTapHble COOBITHS  ciydaitHoro ombiTa. Ciy4aifHple  COOBITHS.
BepositHoct  coOblTuil. OnbBITBI € PaBHOBO3MOXHBIMU  3JIEMEHTAapPHBIMU
coObrTusiMu. CoryuyaiiHeiii BBIOOp. CBsI3b MEXKIY MaJOBEPOSTHBIMU M MPAKTUUECKH
JIOCTOBEPHBIMH COOBITUSIMHU B TIPUPOJIE, OOIIIECTBE U HAYKE.

HepeBo. CBolicTBa J€pEBbEB: E€AUHCTBEHHOCTh MYTH, CYIIECTBOBAHHE
BHUCSIYEH BEPIIMHBI, CBSI3b MEXKAY YHUCIOM BEpIIMH M uucioM pedep. I[lpaBuio
yMHOXkeHus. Permenue 3aiad ¢ moMouisio rpagos.

[IpotuBononoxkueie coObiTUd. [duarpamma DOiinepa. OObeaWHEHHE U
nepeceueHue cooObiTuil. HecoBMmecTHbie  coObiTus. 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 KJIACC

[IpencraBienne JaHHBIX B BuAe TaOmuLU, AuarpamM, TIpaduKoB,
MHTEpHpeTanus JaHHbIX. YTeHne U mocTpoeHue Tabiaul, auarpamm, rpaukoB Mo
pEeaIbHbIM JaHHBIM.

[lepectanoBku u pakropuan. CoyetaHuss u 4yucio couetanuil. TpeyroabHUK
[lackans. Pemenue 3aay ¢ MCMOAB30BaHUEM KOMOMHATOPHKH.

I'eomerpuueckass BeposATHOCTh. CiydaliHbI BBIOOp TOYKM W3 (GUIYpHl Ha
IJIOCKOCTH, U3 OTPE3Ka U U3 IYT'M OKPYKHOCTH.

Hcnbitanne. Yenex m Heyaada. Cepusi UCHBITAaHUKA 1O NEPBOro YCIeXa.
Cepust ucnbiTaHuii bepHymm. BeposTHOCTH COOBITHI B CEpUM  HCIBITAHUM
bepnynu.

CiyuaiiHasi BeJIMYMHA W paclpelielieHue BEepOATHOCTEH. Maremartuueckoe
oxumanue U gucnepcud. [IpuMepbl MaTeMaTHYeCcKOro OKHJAHHUS — Kak
TEOPETHYECKOTO CPEAHEr0 3HAUYECHHUS BEIWYMHBI. MaTremMaTH4ecKOe OKHIAHUE U
JUCIIEpCUs  CIy4YallHOW BEJIMYUHBI «YHUCJIO YCIEXOB B CEPUM HCHIBITAHUHI
bepuynnny.

[lonsitue o 3akoHe GONBIIMX yuced. M3MepeHrne BepOsSTHOCTEH C MOMOIIBIO
yacToT. PoJib 1 3HaUeHHe 3aK0Ha OONBIINUX YHCEI B MPUPOJIE U OOIIECTBE.



IINTAHUPYEMBIE PE3YJbBTATBI OCBOEHHSA ITPOI'PAMMBI
YYEBHOI'O KYPCA «BEPOATHOCTbD MU CTATHCTHUKA» HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMUYHOCTHBIE PE3YJIbTATBI

JInuHOCTHBIE pe3yabTaThl OCBOCHHUS NPOrpaMMbl  y4eOHOTro Kypca
«BeposITHOCTP M CTaTUCTHUKA» XAPAKTEPU3YIOTCS:

1) naTpuoTHYecKOe BOCIUTAHHUE:

NPOSIBIEHUEM MHTEpPECA K NPOLUIOMY W  HACTOSIIEMY POCCHICKOU
MAaT€MAaTUK{, LEHHOCTHBIM  OTHOLIEHHWEM K  JIOCTHKEHUAM  POCCUNCKHX
MAaTE€MAaTHUKOB M POCCHIMCKOM MAaTEMAaTHYECKOM IIKOJIBbI, K MCIIOJIB30BAHUIO ITHUX
JOCTHXKEHUH B PYTUX HayKax U MPUKIAIHBIX cepax;

2) rpa:kIaHcKoe M TyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBITIOJIHEHHIO O0S3aHHOCTEH rpakJlaHWHA W peallu3allii ero
npaB, TMPEACTAaBICHUEM O MaTeMaTHYECKUX OCHOBaX (YyHKIMOHUPOBAHMS
Pa3IUYHBIX CTPYKTYp, SBJICHUH, MPOIEAYyp IpakJaHCKOro oOiiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTBIO K OOCYKJICHUIO 3TUYECKUX MPOOJIEM, CBSI3aHHBIX
C MPAaKTUYECKUM NPUMEHEHHEM JOCTHKEHUW HAyKH, OCO3HAHHUEM BaKHOCTHU
MOPAJIBHO-3TUYECKUX MPUHIIUIIOB B IEATEIIBHOCTH YYEHOTO;

3) Tpy10BO€ BOCIUTAHUE:

YCTAHOBKOM Ha AaKTUBHOE Y4YacTHE B PEIICHUM NPAKTUYECKUX 3a7ad
MaTE€MAaTHYECKON HAIPaBJIECHHOCTH, OCO3HAHMEM BAaXXKHOCTHU MATEMaTUYECKOTO
o0pa3oBaHUs Ha MPOTSHKCHUHM BCEW JKM3HU JUIS YCIEIIHOW TpodeccroHaIbHON
JESTEIBbHOCTH M Pa3BUTHEM HEOOXOJMMBIX YMEHUH, OCO3HAHHBIM BBIOOPOM H
MOCTPOCHHEM MHANBUIYaATLHON TPACKTOPUU 00pa30BaHUS U KU3HEHHBIX TUIAHOB C
y4€TOM JIMYHBIX HUHTEPECOB M OOIIECTBEHHBIX TOTPEOHOCTENH;

4) 3cTeTHYECKOE BOCIIUTAHHUE:

CHOCOOHOCThIO K HMOLMOHAIBHOMY U  3CTETHUYECKOMY BOCIPHUSITHIO
MaTeMaTUYeCKUX OOBEKTOB, 3a/ay, pEIICHUH, PACCYKICHHUH, YMEHHIO BHUIETbH
MaTeMaTU4ECKHUE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEHHOCTH HAYYHOI'0 MO3HAHHUA:

OpPHUEHTAlMEN B JCATEIBHOCTH HAa COBPEMEHHYIO CHUCTEMY Hay4HBIX
IIPEICTABICHNN 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS YEJIOBEKA, MPUPOJBI U
o0miecTBa, MOHUMAaHHEM MaTEeMaTHUYECKONM HayKd Kak cdepbl UeI0BEeYECKOU
NEATEeNIbHOCTH, ATANOB €€ pa3BUTUS M 3HAUYUMOCTU JIJIS Pa3BUTHUS LIMBUIIM3AIUHY,
OBJIAJICHUEM SI3bIKOM MaTE€MaTHKH U MaT€MaTU4YECKOH KYJIbTYpOHl KaK CpPEACTBOM
MO3HAHUS MHpPA, OBJIAJEHUEM MPOCTEUIIMMU HABBIKAMH HCCIEI0BATEIbCKOM
NEATEIIbHOCTH;

6) ¢usuyeckoe BocnuTaHHe, (POPMHPOBAHHME KYJALTYPbl 310POBbA U
IMOLMOHATBHOIO 0JIArONOJyYHs:



TOTOBHOCTBHIO TPUMEHSTh MaTEMaTUYECKHWE 3HAHUS B HWHTEpPEcax CBOETo
30POBBS, BEICHHUS  30pOBOro  oOpa3za  >KWM3HU  (370pOBOE  TMHTaHUE,
cOaTaHCUPOBAHHBIN PEXUM 3aHATUH U OTAbIXa, peryispHas ¢uzndecKas
aKTUBHOCTB), C(OPMUPOBAHHOCTHIO HAaBBIKA peQEKCUM, TPU3HAHUEM CBOETO
MpaBa Ha OUIMOKY U TAKOTO )K€ MpaBa APYroro 4eJIOBeKa;

7) 3K0JI0THYeCKOe BOCIIUTAHME:

OpUEHTAIIMEN Ha MPUMEHEHUE MAaTeMAaTUYECKUX 3HAHUM ISl PEIICHUS 3a1ad
B 00JacCTH COXPAaHHOCTU OKPYXAIOIIEH Cpeabl, IJIaHUPOBAHUSI TIOCTYIKOB U
OIICHKM HMX BO3MOXKHBIX TIOCIEACTBUM JJISI OKPYXKAIIIEH Cpeabl, OCO3HAHHEM
100aJIBLHOTO XapaKTepa AKOJOTHUECKUX POOJIeM U MyTel UX PeIICHUs;

8) amanTamusi K U3MEHSIIOIMMCSI YCJOBHSIM CONMAJIBLHOW W NMPUPOTHOM
cpeabl:

TOTOBHOCTBIO K JEHUCTBHUSIM B YCIIOBHUSX HEONPEACIEHHOCTH, MOBBIIMICHUIO
YPOBHSI CBO€H KOMIIETEHTHOCTH Yepe3 MPAKTUUECKYIO JCSATEIbHOCTh, B TOM YHCIIC
YMEHUE YUYUThCA Yy JPYTUX JIIOAEH, MpUOOpeTaTh B COBMECTHOM JEATEIbHOCTU
HOBBIC 3HAHMS, HABBIKK M KOMIICTCHIIMHU U3 OIBITA JPYTHUX;

HEOOXOAUMOCThIO B (OPMUPOBAHWU HOBBIX 3HAHHWK, B TOM YHCIIC
dbopMynTUpOBaTh UACH, IOHATHS, TUTIOTE3bI 00 00BEKTAX U SABJICHUIX, B TOM YHCIIC
paHee HEW3BECTHBIX, OCO3HABaTh JCPUIUTHI COOCTBEHHBIX 3HAHUU U
KOMIIETEHTHOCTEM, MJIAHUPOBATH CBOE Pa3BUTHE;

CIIOCOOHOCTBIO  OCO3HaBaTh  CTPECCOBYIO  CHUTYallMl0, BOCIPUHUMATH
CTPECCOBYIO CHUTYaIlMI0O KaK BbI30B, TPEOYIOIIUN KOHTPMEP, KOPPEKTHUPOBATH
NpUHUMAaeMble pPEIIeHUs W JAeUCTBHs, (DOpMYyIHUpOBaTh M OICHUBATH PUCKH H
MOCTIENICTBUS, HOPMHUPOBATH OIBIT.

METAIIPEAMETHBIE PE3YJIBTATHBI

Ilo3naBaTe/ibHbIe YHUBEpPCAJbHbIE Y4eOHbIE JeiicTBUS

ba3oBble Jornueckue AecTBUA:

e BBISBISITh W XapaKTEPU30BaTh CYIECTBEHHbIE MPU3HAKA MaTEMaTHYECKHUX
OOBEKTOB, TOHSATUN, OTHOIICHUNW MEXIy MOHATUSAMHU, (OPMYIUPOBATH
OTpeJeNICHHs]  TIOHSTHI,  YCTAaHABIWBATh  CYIIECTBEHHBIM  MpPU3HAK
KIaccuuKaIy, OCHOBaHUS i OOOOIICHHWS W CpPaBHEHWS, KPUTECPUU
IPOBOAMMOTO aHAIIN34;

e BOCIpPUHUMATh, (QOpMyTHpOBaTH ©  NPeoOpPa3OBBIBATH  CYXKICHUS:
yTBEpJUTEIbHBIE W OTpHUIATEIbHBIC, CIMHUYHBIC, YacTHbIE M O0OIIHe,
YCIIOBHBIE;

e BBISBISATH  MaTEeMaTHYECKHE  3aKOHOMEPHOCTH,  B3aUMOCBS3U U
nmpotuBopeursi B (akTaxX, MAHHBIX, HAOMIOACHUSX U YTBEPKICHUSIX,
npeaiaraTh KPUTEPUH TSI BBISIBICHHS 3aKOHOMEPHOCTEH U TPOTUBOPEYHIA;



JIeNaTh BBIBOJBI C HCIOJb30BAHUEM 3aKOHOB JIOTUKH, AEAYKTUBHBIX U
MHIYKTUBHBIX YMO3aKJIIOU€HHM, YMO3aKIIIOUEHH 110 aHAJIOTUH;

pa30upaTh JOKa3aTelbCTBA MAaTEMAaTUUYECKUX YTBEPKACHUM (IpsMblE U OT
MPOTUBHOIO), MPOBOJUTH CAMOCTOSTEIBHO HECIOXHbBIE JI0Ka3aTeIbCTBA
MaTEMaTUYEeCKUX (PaKTOB, BBICTPAMBaTh aPryMEHTAlMI0, TPUBOIUTH
IpUMEPBI U KOHTPIIPUMEPBI, 000CHOBBIBATh COOCTBEHHBIE PACCYKIACHUS;
BbIOMpaTh croco0 pemieHus y4eOHOM 3anauu (CpaBHMBATh HECKOJBKO
BapUAHTOB pEIICHMs, BbHIOMpaTh HaumboJiee NOAXOIAIUNA C Yy4ETOM
CaMOCTOSITEIILHO BBIJIEJICHHBIX KPUTEPHUEB).

ba3oBble ucciienoBaTe/IbCKNE NEeMCTBUS .

UCIIOJIB30BaTh BOMPOCHI KaK HCCIEI0BATECIbCKUM WHCTPYMEHT TO3HAHMS,
dbopmMynupoBaTh BOMPOCH], (UKCUPYIOIIUE MPOTUBOPEUHE, MpodIemy,
CaMOCTOATENIbLHO YCTAaHABIMBATh KMCKOMOE M JaHHOEe, (OPMHUPOBATH
TUTIOTE3Y, apTYMEHTHPOBATH CBOIO MO3UINIO0, MHEHUE;

OPOBOAUTH IO CAaMOCTOSITEIBHO COCTABICHHOMY IUIAHY HECIIOXKHbBIN
AKCIIEPUMEHT, HEOOJIBIIIOE UCCIEAOBAHKE 110 YCTAHOBJICHUIO OCOOCHHOCTEHN
MaTEMaTUYECKOT0 OOBEKTA, 3aBUCUMOCTEN 00BEKTOB MEXAY COOOM;
CaMOCTOATENIBHO (POPMYIIUPOBaTH 000OIIEHNS W BBIBOJBI M0 pe3yjbTaTam
POBENEHHOTO HAOIO/IEHUs, HUCCIEIOBAaHUS, OICHUBATh JOCTOBEPHOCTH
MOJIYYEHHBIX PE3YJIbTaTOB, BBIBOJOB U 000OIIECHHUI;

IPOTHO3UPOBATh BO3MOXKHOE pAa3BUTHE MPOLECCA, a TaKKE BBIJBHUIAThH
NPEATNIONIOKEHUS O €r0 Pa3BUTUU B HOBBIX YCIOBUSX.

PabGora ¢ undgopmanmeii:

BBISIBJISITh HEJOCTATOYHOCTh M M30BITOYHOCTh HH(OpMAlMU, JaHHBIX,
HEOOXOIMMBIX JIJISl PEIICHUS 3a/1a4K;

BBIOMpATh, aHAJIU3UPOBATh, CHUCTEMATU3UPOBAaTh W HWHTEPIPETUPOBATH
UHGOPMAIINIO PA3TMYHBIX BUAOB U (POPM IpeICTaBICHNUS;

BbIOMpaTh (QopMy MpeAcCTaBiIeHHs HWHOOPMAIMM H WUIIOCTPUPOBATH
pemraemMbie 3aJaddl  CXeMaMH, JIuarpaMMaMm#, WHOW Tpadukoil u wux
KOMOMWHAIIHSIMU;

OIICHMBATh HAAEKHOCTh HMHPOPMALMK 1O KPUTEPHUSIM, MPEIT0KECHHBIM
yuuTesaeM Wik chopMyIUPOBAHHBIM CAMOCTOSATEIHHO.

KoMMyHuKaTHBHBIC YHUBEPCAJIbHbIC YUeOHbIE 1eliCTBHS:

BOCIIPUHUMATH U (DOPMYIUPOBAThH CYKJIEHHS B COOTBETCTBUU C YCIOBUSIMHU
U LIeJIIMU OOIIEHUS, SICHO, TOYHO, TPAMOTHO BBIPA)KaTh CBOIO TOUKY 3PECHHUS
B YCTHBIX U NMUCBMEHHBIX TEKCTaX, JaBaTh MOSACHEHHS IO XOAYy PEIICHUS
3a7]a4M, KOMMEHTUPOBATh MOJYYEHHBIN PE3YJIbTAT;

B XOJIe 00CYXKJIeHHsI 3aJlaBaTh BOIPOCHI MO CYILIECTBY 0OCYXIaeMOIl TEMBI,
npoOJieMbl, periaeMoi 3ajauu, BbICKA3bIBATh UJI€H, HAICJICHHbIE HA MOUCK
pELICHUsl, CONOCTABIIATH CBOM CYXICHUS C CYXICHUSIMU JAPYTUX



YYaCTHUKOB JHaiora, OOHApPYKHUBAaTh PA3NIMYME U CXOJCTBO MO3ULUH, B
KOPpPEKTHOU popme (HopMyaupoBaTh pa3HOTIACHS, CBOM BO3PAKEHUS;

e TMPEACTABIATH  PE3YJIbTATHI pelIeHus 3a/auu, HKCIIEPUMEHTA,
HCCJIEeI0BAHUS, TPOEKTA, CAMOCTOSTENBLHO BEIOMPATH (hOpMAT BBICTYILJICHUS
¢ Y4€TOM 3ajiau NMPEe3eHTALUU U OCOOEHHOCTEH ayJuTOpUN;

e IIOHUMATh U UCIOJIb30BATh MPEUMYIIECTBA KOMaHAHOW M MHIUBUyaIbHOU
paboOTHI NP PEIICHUU YUEOHBIX MATEMATHUYECKUX 3a/1a4;

e TMPUHUMATh LEIb COBMECTHOM NESITENbHOCTH, IUIAHUPOBATH OPraHU3ALUIO
COBMECTHOW paloThl, pachpeaensiTb BHUAbI paldOT, JAOroBapHUBaTHCH,
o0CyXJ1aTh MPOIECC U Pe3ynbTaT padOThl, 0000IATh MHEHUS HECKOJIBbKUX
JIIOACH;

e yYacTBOBAaTh B TIpynmnoBbIX ¢opMax padboTel (0OCyXkaeHHs, OOMEH
MHEHHUSIMH, MO3TOBbI€ IITYPMbI U APYTUE), BHIMOIHATH CBOIO YacTh pabOThI
U KOOPJIMHUPOBATh CBOM JEWUCTBUA C JAPYTMMH WIEHAMHU KOMAaHJBbI,
OLICHMBATh KauyeCTBO CBOEro BKJIaJa B OOWIMNA MPOAYKT IO KPUTEPHSIM,
c(hOpMYIMPOBAHHBIM YYaCTHUKAMHU B3aMOJICUCTBHS.

PeryasiTuBHbIC YHHUBepPCAJIbHbIE y4eOHbIEe NeHCTBHS

Camoopranusanus:

e CAMOCTOSATENIBHO COCTAaBJSATH IUIAH, AJITCOPUTM PEUIEHUS 3a1add (WJIA €ro
4acTh), BBIOMPATh CHOCOO pelieHuss ¢ Y4ETOM HMEIOIIUXCS PECYpCOB U
COOCTBEHHBIX BO3MOXHOCTEHW, AapryMEHTHpPOBaTh U KOPPEKTUPOBATH
BapUaHTHI PEIICHUH ¢ y4€TOM HOBOM MH(POPMAITUH.

CaMOKOHTPOJIb, SMOLMOHAJIbHbIH HHTEJJIEKT:

e BIAJETh CIIOCOOAMHU CAMOIIPOBEPKH, CAMOKOHTPOJIS MpoIiecca U pe3ylibraTa
pelieHns MaTeMaTUYECKON 3aa4H;

e TMPEIBUAETH TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTh IIPHU PEIICHUH 33a/1a4H,
BHOCUTh KOPPEKTHUBBI B JCSATEIHHOCTh Ha OCHOBE HOBBIX OOCTOSITEIBLCTB,
HaWJCHHBIX OIMNOOK, BBISIBICHHBIX TPYIHOCTEH;

e OILICHMBATh COOTBETCTBUE PE3YJbTAaTa ACATEIBHOCTU IOCTABICHHON LEIU U
YCIIOBUSAM, OOBSICHATh NMPUYUHBI JOCTWKEHUS WU HEJOCTKEHUS IIEIH,
HAXOJUTh OIIMNOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OTIBITY.

HNPEAMETHBIE PE3YJIBTATBI

K koniy oOydenus B 7 Kkjaacce OOydYarOUIUMCS MOJYYUT CIEAYIOIINE
MpEeAMETHBIE PE3YJIbTATHI:

Uutate wuHbOpMalLMIO, MNPEICTABICHHYID B TaOnMIaX, Ha Jguarpammax,
MpEACTaBIATh JaHHbIE B BHJI€ TaOJMI], CTPOUTHh AUATPAMMBI (CTOJIOUKOBBIC
(cTonbyaThie) U KPYroBbI€) IO MACCUBAM 3HAYEHUH.



OnucelBaTh MW HHTEPNPETHPOBATH  PEANBbHBIE  YUCIOBBIE  JIaHHBIE,
Mpe/ICTaBIICHHbIE B TaOJIMIIaX, HA AMarpammax, rpaukax.

Hcnonp3oBaTh 111 ONMCaHUSA JAHHBIX CTATUCTUYECKHE XapaKTEPUCTHUKU:
cpenHee apu(pMeETUUYECKOe, MeJuaHa, HauOosblliee W HauMEHbIIEe 3HAYCHMUS,
pa3max.

NmMers npencraBieHue O CIIy4YalWHOM WM3MEHYMBOCTH Ha IIpUMEpAxX LEH,
(¢u3nUecKnX BEJIUMYHMH, aHTPOIIOMETPUYECKUX JIAHHBIX, UMETh MNPEJCTaBICHUE O
CTaTUCTUYECKON YCTOMYMBOCTH.

K xonHiy oOyuenus B 8 kiacce oOydaromiuiicss MOJNYYHUT CIIETYIOIINE
IPEAMETHBIE PE3YJILTATHI:

W3Bnekate W mnpeoOpa3oBbIBaTh HMH(POpPMAINIO, MPEICTABICHHYIO B BHUJE
TabJIMLl, JUarpaMm, rpauKoB, MPEACTABIATH JAHHbIE B BUJE TAaOJIUI], AHArpamm,
rpaduKoB.

OnuchlBaTh JAaHHBIE C TMOMOIIBIO CTATUCTUYECKHX IOKa3aTEeNel: CPeIHUX
3HAUEHUN U Mep pacceuBaHus (pa3Max, JUCIEPCUs U CTAHJAPTHOE OTKJIOHEHHE).

HaxoauTh 4acTOTHl YMCIOBBIX 3HAYEHUM M YaCTOTHI COOBITHI, B TOM YHCIIE
10 pe3yJibTaTaM U3MEPEHUN U HAOIIOICHUM.

HaxoauTe BEpOATHOCTH CIydalHBIX COOBITUH B OMNBITAaX, 3Has BEPOSTHOCTH
AJIEMEHTAPHBIX COOBITUH, B TOM 4YHCJIE B OINbITAaX C PaBHOBO3MOXHBIMU
AJIIEMEHTAPHBIMU COOBITHIMHU.

Hcnonb3oBaTh rpaduyeckue MOJIETU: JEPEBO CIY4ailHOrO 3KCIEPUMEHTA,
IuarpamMMbl DWsiepa, YiciIoBas IpsiMas.

OnepupoBaTh TMOHATHUSIMH: MHOXECTBO, IOAMHOXECTBO,  BBIIIOJHATH
omepanMyd HaJ MHOXECTBAMH: OOBEIWHEHHUE, TIEpeceueHue, IOMOJIHEHHE,
NIEPEUYUCIIATD AIIEMEHTBI MHOXKECTB, IPUMEHATh CBOMCTBA MHOYKECTB.

Hcnonb3oBaTh Tpaduyueckoe NpPE/CTABICHUE MHOXKECTB M CBSI3EH MEXKITY
HUMM JJIsl ONIMCAHUS MPOLIECCOB U SBJICHUM, B TOM YHCIIE IPU PELICHUU 3a]1a4d U3
APYTUuX y4eOHBIX IPEIMETOB U KYPCOB.

K xonmy oOyuenus B 9 kiacce oOydYaromiuiicss MONYYHUT CIIETYIOIIHE
IIPEAMETHBIE PE3YJIbTATHI:

W3Bnekate u mpeoOpa3oBbBaTh WHGOPMAIUIO, MPEACTABICHHYIO B
pPa3TUYHBIX WCTOYHHMKAX B BHUJE TaONMUIl, nuarpamm, rpauKoB, MPEICTaBIATh
JaHHBIC B BUJIC TAOJHII, TUAarpamMm, rpaduKoB.

Pemate 3amaum oOpraHM30BaHHBIM NEpeOOPOM BapHUAaHTOB, a TaKXKe C
HCIT0JIb30BAaHUEM KOMOMHATOPHBIX MTPaBUII U METOJIOB.

Hcnonp30BaTh ONUCATENbHBIE XAPAKTEPUCTUKU [JJII MACCHBOB YHCIIOBBIX
JAHHBIX, B TOM YHCJIE CPEIHUE 3HAYEHUSA U MEPBI PACCCUBAHMS.

HaxoauTe 4acTOTHl 3HAYEHUI M 4acTOThI COOBITHS, B TOM YHUCJE MOJIb3YACh
pe3yiabTaTamMy NpOBEeAEHHBIX U3MEPEHUN U HAOIIOICHUH.



HaxoauTe BEpOATHOCTH CIy4alHBIX COOBITUHA B M3YYEHHBIX OMNBITaX, B TOM
YlClie B OMNbBITAX C PAaBHOBO3MOKHBIMHU 3JIEMEHTAPHBIMH COOBITHUSIMU, B CEpPUAX
HCIBITAHUH J10 NIEPBOTr0 yCIIeXa, B CEPUAX UCIBITAaHUN bepHysuIn.

HNmMers npencraBieHuE O CIy4aliHOM BEJIMYMHE U O pacClpeneiIieHUuU
BEPOATHOCTEN.

HNmerp mnpencraBieHuE O 3aKOHE OOJBIIMX YHCENI KakK O MPOSBICHUU
3aKOHOMEPHOCTH B CIIy4ailHOM M3MEHUYMBOCTU M O POJIM 3aKOHA OOJIBIIMX YUCEN B
MpUPOJE U OOIIECTBE.



