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IHOACHUTEJIBHASA 3AIIMCKA

B coBpeMeHHOM 1H(PPOBOM MHpE BEPOSTHOCTh M CTATUCTHKA MPUOOpETAIOT
BCE OOJIBIIYI0 3HAYMMOCTb, KaK C TOYKU 3PEHUSI MPAKTUUECKUX MPUIIOKEHUM, TaK
U UX posii B 00pa3oBaHUM, HEOOXOJAMMOM KaKJIOMY 4eloBeKy. Bo3pacrtaeT uucio
npodeccuii, Mpu OBIAACHUU KOTOPHIMHU TpeOyeTcsl Xopoias 6a30Basi MOATOTOBKA
B 00JacTH BEPOATHOCTH U CTATHUCTHKH, Takas MOATOTOBKAa Ba)KHA IS
POJOJKEHUST 00pa30BaHUA U ISl YCIIENTHOM MpodeCcCUOHANBHON Kapbephl.

Kaxxnp1il yenoBek MOCTOSSHHO MPUHUMAET PEIICHUs] HA OCHOBE UMEIOIINXCS Y
HEro JaHHBIX. A JI7I1 000OCHOBAHHOTO MIPUHSITHUS PEUICHUS B YCIOBHIX HEAOCTATKA
WU M30bITKa WHPOpMAMU HEOOXOIUMO B TOM YHCJIE XOPOIIo chOPMUPOBAHHOE
BEPOSITHOCTHOE M CTATHCTHYECKOE MBIIIICHHE.

NmMenHo mosTOMy OCTpO BCTala HEOOXOIUMOCTh CHOPMHUPOBATH Yy
oOydarommxcs (yHKIIMOHATIBHYIO TPAMOTHOCTD, BKJITIOYAIOIIYIO B c€0s1 B KA4eCTBE
HEOTHEMJIEMON  COCTaBISAIONIEH yMEHHWE BOCHPHHHMATh W KPUTHYECKH
aHANMM3UPOBATH MHPOPMAIIHIO, TIPEACTABICHHYIO B Pa3TUYHBIX (popMax, TOHUMATH
BEPOSITHOCTHBIN XapakTep MHOTHX pEalbHBIX TMPOIECCOB M 3aBUCHUMOCTEH,
MPOU3BOIUTH MPOCTEHINNE BEPOSITHOCTHBIC PACUETHI.

3HAKOMCTBO B y4eOHOM Kypce€ ¢ OCHOBHBIMH NPHUHIIMIIAMH cOOpa, aHaJIn3a U
MPEICTABICHUS JAHHBIX W3 PA3IUYHBIX cdep KU3HU OO0IIeCTBAa W TOCydapcTBa
npuoOiaer oOydaroluXcsi K OOIIECTBEHHbIM HHTepecaM. H3ydeHne OCHOB
KOMOWHATOPUKHN Pa3BUBACT HABBIKA OpraHU3alMH Tepebopa W mojacuéra dmcia
BapUAHTOB, B TOM YHUCJI€ B MPUKJIAAHBIX 33a/1adyaX. 3HAKOMCTBO ¢ OCHOBAMHU TCOPHH



rpadoB co3n1aéT MmaTeMaTuueckui pyHaaMeHT aJist GOpMUPOBAHUS KOMIIETSHIIMM B
obnactu MHPOpMATUKU U IUGPOBBIX TeXHOJOrui. [Ipu M3yyeHUHU CTAaTUCTUKU U
BEPOSITHOCTH 00OTalaloTCsl MPEACTaBICHUS OOydYarolIuXxcsi O COBPEMEHHOMN
KapTUHE MHUpa U METOJax €ro HucclieloBaHus, (HOpMUPYETCs] NMOHUMAHUE POIU
CTATUCTUKHU KaK UCTOUYHHMKA COLUAIBHO 3HAUMMON UH(POPMAIIUU U 3aKJIabIBAIOTCS
OCHOBBI BEPOSITHOCTHOTO MBILIJICHUS.

B cooTBeTcTBUMU ¢ JAaHHBIMU LIEJISAMHU B CTPYKTYpE MPOrPaMMbl y4eOHOTO
Kypca «BeposSTHOCTb M CTaTUCTHKA» OCHOBHOI'O OOIIEro 0Opa3oBaHUs BbIJEICHBI
CIEYIOLIUE COoAepkKaTeIbHO-MeToanueckue nuHuu: «lIpencraBieHue NaHHBIX U
omucaTelbHas CTaTHUCTHKa», «BeposTHOCTH», «IJIEMEHTHl KOMOWHATOPUKU,
«BBenenue B Teoputo rpadoBy.

Conepxanue nunuu «lIpencraBneHre TaHHBIX U OMUCATENIbHAS CTATUCTUKAY
CIIY)KUT OCHOBOW 1Ji1 (pOPMHPOBAHUS HABBIKOB pabOThl ¢ HHMOpMaLMEH: OT
YTEHUST W WHTEpIpeTanuy WHOpPMalMK, TPEACTaBICHHON B TaliuIax, Ha
auarpamMmax W rpadukax, 10 cOopa, NpEACTaBICHHS W aHalu3a JaHHBIX C
UCIOJb30BAHUEM CTATUCTUUECKUX XApPaKTEPUCTUK CPEIHUX U PACCEUBAHMUSL.
PabGortass ¢ nmaHHBIMH, OOydYaroIIMECs yYaTCs CUUTHIBATH M WHTEPIPETHPOBATH
JAHHBIE, BBIBUTaTh, apTyMEHTUPOBATh U KPUTHKOBATH IMPOCTEUIINE THUIIOTE3HI,
pa3MBIIUIATh HaJ (aKkTOpaMu, BBI3BIBAIOIIMMU H3MEHYMBOCTH, U OLIEHHUBATh HX
BJIMSIHHE HA pacCMaTPUBAEMbIE BEJIMYUHBI U MPOLECCHI.

NHTynTHBHOE MpEACTaBICHUE O CIy4YailHON W3MEHYMBOCTH, UCCIEHOBAHUE
3aKOHOMEPHOCTEM M TEHACHIMA CTAHOBUTCA MOTUBHUPYIOIIEH OCHOBOM ISt
U3YUYEHUs TEOPUH BEPOATHOCTEH. bonblioe 3HauYeHHE UMEIOT MPAKTUYECKHE
3a/1aHusl, B YACTHOCTH OMBITHI C KJIIACCHYECKUMH BEPOSITHOCTHBIMU MOJAEIISIMHU.

[loHsiTHE BEPOSITHOCTH BBOAMUTCA KaK Mepa MPaBIONON00MS CIy4ailHOTOo
coopiTsa. Ilpm wum3yueHun ydeOHOro Kypca OOydYaroIIHecs 3HAKOMATCS C
MPOCTECUIIMMU  METOJaMH  BBIYMCICHUS  BEPOATHOCTEM B CIIyYalHBIX
AKCIIEPUMEHTAX c PaBHOBO3MOKHBIMH AJIEMEHTapHBIMU HCXOJaMH,
BEPOSITHOCTHBIMHU 3aKOHAMU, MO3BOJIAIONIMMH CTaBUTh M PEIIATh 00JIee CIOKHBIE
3amauyn. B ydeOHBIM Kypc BXOAST HayalbHBIE TMPEICTABICHUS O CIYY9alHBIX
BEJIMYMHAX U UX YUCIIOBBIX XapaKTEPUCTHUKAX.

B pamkax y4eOHOro Kypca OCYILIECTBISIETCS 3HAKOMCTBO OOYYaIOIIMXCS C
MHOKECTBAMU M OCHOBHBIMH ONIE€pPALMSIMHU HAJlI MHOYKECTBAMH, PACCMAaTPUBAIOTCS
MPUMEPBI TPUMEHEHUS JJIsl PEIICHUs 3a]a4, a TaKXKe HUCIIOJIb30BaHUSI B APYTUX
MaTeMaTUYECKUX KypcaxX U y4eOHBIX MTpeMeTax.

B 7-9 knaccax uzyyaercsi yueOHbIH Kypc «BeposTHOCTh U cTaTHCTHKa», B
KOTOpBIA  BXOIAT pasaensl: «lIpencraBineHne AaHHBIX W ONMCATENIbHAsS
CTaTUCTUKa», «BeposTHOCTBY, «DNeMeHThl KOMOMHATOpUKW», «BBeneHue B
TEOpUIo rpadoBy.



Ha usyuenue yueOHOro Kypca «BeposTHOCTb M cTaTUCTHKa» oTBoauTca 102
yaca: B 7 kmacce — 34 gaca (1 ygac B Hemenmo), B 8 kimacce — 34 gaca (1 4gac B
Heneno), B 9 kiacce — 34 gaca (1 gac B Hezeno).



COAEPXAHUE OBYUYEHUA
7 KITIACC

[IpencraBieHne NaHHBIX B BUAE TaOJIUL, AMAarpamm, rpadukoB. 3amnoiaHEHHEe
Ta0JUI, YTEHHWE U TMOCTPOCHUE AuarpamMm (CTOJIOMKOBBIX (CTOJIOYATHIX) U
KpYToBbIX). UTeHne rpaduKoB peabHbIX MpoLeccoB. 3Bneuenre nHpopMauu us3
auarpaMM U TaOJIMILL, UCTIONb30BAHUE U MHTEPIIpETAUsl JaHHBIX.

OnucaTtenbHas CTaTUCTUKA: cpefHee apudmeTnueckoe, MeauaHa, pa3Max,
HauOoJbIIee M HAaWMEHbIEEe 3HAaYeHUsT Habopa YMCIOBBIX AaHHBIX. [IpuMepsl
CIy4alHOM U3MEHYHUBOCTH.

Cny4aitHbIil 2KCIIEpUMEHT (OMBIT) M ciydaiiHoe coObiTue. BeposTHOCTh U
yacTtoTa. Poib ManoBepoATHBIX U MPAaKTUYECKH JOCTOBEPHBIX COOBITUN B IPUPOE
U B oOmecTBe. MoHeTa U urpajibHasi KOCTb B TEOPUH BEPOSITHOCTEH.

I'pad, Bepmmua, pebpo. Crenenp BepmuHbl. Yucino pédep u cymmapHas
crenieHb BepiuH. [IpencraBnenue o cBszHoctu rpada. Llenu u nmxnsl. [yt B
rpadax. O6xon rpada (disiepoB myth). [IpencrapieHue 006 OpPUEHTUPOBAHHOM
rpade. Pemenue 3amnayu ¢ momoIeio rpagos.

8 KIIACC

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

MHOX€ECTBO, 3JIEMEHT MHOXECTBa, NOAMHOXecTBO. Omnepanuu Haz
MHOKECTBAMH: OObEIMHEHUE, TepeceueHue, nomnoiaHeHue. CBoOMCTBa omepainuii
HaJl MHOXECTBAMH: IEPEMECTHUTEIIBHOE, COYETATEIbHOE, pacClIpeleIuTeIbHOE,
BKIItOUeHusa. Mcmonb3oBaHue rpadUyuecKkoro TMPEACTaBICHUS MHOXECTB A
OMMCaHUA peajibHbIX MPOLIECCOB U SIBJICHUM, IPU PEUICHUHU 3a1aY.

N3mepenue paccenBaHus AaHHBIX. [[ucriepcusi U CTaHIApTHOE OTKIOHEHUE
YHCIIOBBIX HA0OpOB. JlmarpaMma paccenBaHusI.

DOnemMeHTapHble COOBITHS  ciiydaiiHOro ombita. CiydaiiHble  COOBITHSL.
BepositHoct  coOblTuil. ONbBITBI € PaBHOBO3MOXHBIMU  3JIEMEHTAapPHBIMU
coObrTusiMu. CoryuyaiiHeiii BIOOp. CBsI3b MEXKIY MaJOBEPOSTHBIMU M MPAKTUYECKH
JIOCTOBEPHBIMH COOBITHSIMHU B TIPUPOJIE, OOIIECTBE U HAYKE.

HepeBo. CBolicTBa J€peBbEB: E€AMHCTBEHHOCTh IYTH, CYILIECTBOBAHUE
BHUCSIYEH BEPIIMHBI, CBSI3b MEXKAY YHUCJIOM BEpIIMH M uucioM pedep. [lpaBuio
yMHOXkeHus. Pernenue 3aiad ¢ moMouisio rpados.

[IpotuBononoxkupie coObiTud. [uarpamma Diinepa. OObeaUHEHHE U
nepeceueHue cooObiTuil. HecoBMmecTHbie  coObiTusi. Dopmyna  ciioxeHUs
BEPOATHOCTEU. YCJIOBHAsi BEpOATHOCTh. [IpaBuiio ymHOxkeHusa. HesaBucumeblie
coobiTud. llpencraBienue skcnepuMeHTa B BUAE JepeBa. Pelienuwe 3amay Ha



HaxXOXJICHHE BEPOSTHOCTEH C TMOMOIIBIO JEpeBa CIy4alHOrO HKCHEPUMEHTA,
auarpamm Jitepa.
9 KJIACC

[IpencraBienne JaHHbIX B BUAe TabnuuU, AuarpamMm, TIpadUKoOB,
MHTEpHpeTanus JaHHbIX. YTeHne U nmocTpoeHue Tabiaul, auarpamm, rpaukoB 1o
pEeaIbHbIM JaHHBIM.

[lepectanoBku u akropuan. CodetaHuss u 4yucio couetanuil. TpeyroJbHUK
[lackans. Pemenue 3aay ¢ UCMOAB30BaHUEM KOMOMHATOPHKHU.

I'eomerpuueckass BeposiTHOCTb. CiyyalHBIA BBIOOpP TOYKM U3 (QUIYpHl HA
IJIOCKOCTH, U3 OTPE3Ka U U3 IYT'M OKPYKHOCTH.

Hcnbitanne. Yenex m Heyaada. Cepusi UCHBITAaHUKA 1O NEPBOr0 YCIEXa.
Cepust ucnbiTanuit bepHymiu. BeposTHocTH cOOBITUH B CEpUM HUCIBITAHHM
bepnynn.

CiyuaiiHasi BeJIMYMHA W paclpeiesieHue BepOATHOCTEH. MaremaTtuueckoe
oxumaHue U gucnepcud. [IpuMepbl MaTeMaTHYecKOro OXKHJAHHUS — Kak
TEOPETHYECKOTO CPEAHEr0 3HAUYECHUS BEIMYMHBL. MaremMaTH4ecKOoe OKHIAHUE U
JUCIIEpCUs  CIyYalHOW BEJIWYUHBI «YHUCJIO YCIEXOB B CEPUU HCIBITAHUN
bepuynnny.

[Tonarue o 3akoHe GonpmMX yucen. M3MepeHue BEposSTHOCTEH € MOMOLIbIO
yacToT. Posib 1 3HaueHMe 3aK0Ha OOJIBIINX YHUCET B IPUPOAE U OOIIECTBE.



IHNIAHUPYEMBIE PE3YJIBbTATBI OCBOEHUS ITPOI'PAMMBI YYEBHOTI'O KYPCA «BEPOATHOCTDb U
CTATUCTUKA» HA YPOBHE OCHOBHOI'O OBIHIETI'O OBPA3OBAHUA

JIMUYHOCTHBIE PE3YJIbTATBI

JInuHOCTHBIE pe3yJbTaThl OCBOEHHUS IporpamMMmbl y4deOHOro Kypca «BeposTHOCTP M CTaTHCTHUKa»
XapaKTepU3yroTCs:

1) naTpuoTHYecKoe BOCIUTAHHUE:

NpOSIBIGHUEM HWHTEpeca K MNPOUUIOMY M HACTOSILIEMY POCCHUICKONM MaTeMaTHUKHU, HEHHOCTHBIM OTHOLIEHHWEM K
JTOCTHXKEHUSIM POCCUHUCKUX MAaTEMATHUKOB U POCCUHUCKON MAaTeMaTUYECKOMN IIKOJIbI, K UCIIOIb30BAHUIO ITUX JIOCTHKEHHH B
IpYTUX HAyKax U MPUKIAIHBIX cepax;

2) rpa:kIaHcKoe M TyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TFOTOBHOCTBIO K BBINOJTHEHUIO OOSI3aHHOCTEH TpakJIaHWMHA M pealu3alldd ero IpaB, NpPeJCTaBICHUEM O
MaTeMAaTUYECKUX OCHOBaxX (YHKIMOHHPOBAHMS PA3NUYHBIX CTPYKTYp, SIBICHUH, MPOLEAYp TIpa’KAaHCKOro oOIIecTBa
(Harmpumep, BBIOOpBI, OMPOCHI), TOTOBHOCTBbIO K OOCYXAECHHIO 3THYECKHMX MPOOJIEM, CBSA3aHHBIX C IMPAKTUYECKUM
PUMEHEHUEM JOCTHKEHUN HAyKH, OCO3HAHUEM Ba)KHOCTU MOPAJIBHO-3TUYECKUX NIPUHIUIIOB B JEATEIBHOCTH YYEHOTO;

3) Tpy10BO€E BOCTIUTAHME:

YCTAaHOBKOM Ha aKTMBHOE y4acTUE B PEIICHUM NPAKTUYECKUX 3a/1a4 MaTEMAaTHUYECKON HANPABIECHHOCTH, OCO3HAHUEM
Ba)XHOCTH MaTeMaTU4YECKOro 00pa30BaHuUs Ha MPOTSHKEHUU BCEH JKU3HM JUIsl YCIEIIHON MPOo(hecCHOHATBHOM e TEIbHOCTH
U pa3BUTHUEM HEOOXOJUMBIX YMEHHI, OCO3HAaHHBIM BBIOOPOM U MOCTPOCHUEM MHJMBUYaTbHOW TPAEKTOPUU 0O0pa30BaHUs
Y )KMU3HEHHBIX [UIAHOB € YYETOM JIMUHBIX HHTEPECOB U OOLIECTBEHHBIX MOTPEOHOCTEH;

4) hcTeTHYECKOE BOCIIUTAHUE:

CHOCOOHOCTBIO K AMOLIMOHAJIIBHOMY U 3CTETHMYECKOMY BOCHPUATHIO MAaT€MaTH4YE€CKHX OOBEKTOB, 3aJay, PELICHH,
pacCcyKIeHui, yMEHHIO BUJETh MaTEMAaTUUECKNE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEHHOCTH HAYYHOI'0 O3HAHUA:

OpUEHTAlMeEN B IEATEIbHOCTH HA COBPEMEHHYIO CUCTEMY HAYYHBIX NPEICTaBICHUII 00 OCHOBHBIX 3aKOHOMEPHOCTSX
pa3BUTHs 4YEJIOBEKa, MNPUPOAbI W OO0IIecTBa, NOHUMAHUEM MAaTEeMAaTHYECKOW HAyKh Kak c¢epbl 4YeIOBEYECKOU



NEATeNIbHOCTH, 3TAloB €€ pa3BUTUA W 3HAYMMOCTH JJISi PA3BUTHS LUBUIN3AINM, OBIAJCHUEM SI3bIKOM MAaTEMaTUKU U
MaTeMaTU4YeCKON KyIbTypOd KaK CpeJICTBOM MO3HAHMS MHUPA, OBIAJCHUEM MPOCTEHIITUMU HABBIKAMHU UCCIIEI0BATEIBCKOM
eI TEIbHOCTH,

6) pusnueckoe BocnuTanue, GOpMHUPOBaHME KYJbTYPHbI 3I0POBbS U SIMOLUMOHAJBHOI0 0JIATONOYYHSI:

TOTOBHOCTBIO MIPUMEHAITh MaTeMaTHYECKHUE 3HAHUS B MHTEPECaX CBOETO 37I0POBbs, BEJICHUS 3I0pPOBOT0 00pa3a KU3HU
(3mopoBoe mMUTaHWE, COAJTAaHCUPOBAHHBIM PEXHUM 3aHATUH W OTAbIXa, peryispHas (Qusnueckas aKTUBHOCTB),
c(hOopMUPOBAHHOCTHIO HaBbIKA pe(IICKCUH, MPU3HAHUEM CBOETO MpaBa Ha OMIMOKY U TAKOTO e MpaBa JPyroro 4ejIoBeKa;

7) 3K0JI0THYeCKOe BOCIIUTAHME:

OpUEHTAIMEN HA MPUMEHECHHE MaTeMaTUYECKUX 3HAHUN ISl PEIICHUS 3a/1ad B 00JIaCTH COXPAHHOCTU OKPYKaIoIIeH
Cpenbl, TJIAHUPOBAHUS IMOCTYNKOB M OIICHKM WX BO3MOXHBIX TOCIEICTBUHN IS OKpYXKAIOWIEH Cpebl, OCO3ZHAHUEM
I00aJIBLHOTO XapaKkTepa AKOJOTHUECKUX ITPoOJIeM U MyTel UX PEeIICHUS;

8) aganTanusa K N3MEHSIIOIHMCS YCJIOBHSIM CONMAIBHON Y NMPUPOIHOM Cpeabl:

TOTOBHOCTBIO K JICUCTBUSM B YCIOBHUSIX HEONPEACIEHHOCTH, MOBBIIMICHUIO YPOBHS CBOEM KOMIIETEHTHOCTH uepes
PAKTUYECKYIO JIeITeIbHOCTh, B TOM YHCJIE YMEHUE YUYUTHCS Y IPYTUX JIFOJIeH, TPHoOpeTaTh B COBMECTHON JEATEIbHOCTH
HOBBIC 3HAHMS, HABBIKK M KOMIICTCHIIMHU U3 OIbITA JPYTHUX;

HEOOXOAUMOCThIO B (DOPMHPOBAHUHU HOBBIX 3HAHUH, B TOM uucie (pOpMyIUpOBATh WJEU, TOHSATHS, THUIOTE3bl 00
00BbEeKTaxX M SBICHHUSIX, B TOM YHCIIE paHEe HEU3BECTHBIX, OCO3HABaTh JC(PUIUTHI COOCTBEHHBIX 3HAHUM U
KOMITETCHTHOCTEH, TUTAHUPOBATh CBOE Pa3BUTHE;

CITOCOOHOCTBIO OCO3HABATh CTPECCOBYIO CHUTYAIIMIO, BOCIIPHHUMATh CTPECCOBYIO CHTYAIIMIO KaK BBI3OB, TPEOYIOMINMA
KOHTPMEpP, KOPPEKTUPOBATh MPUHUMAEMBIC PCIICHHUS U JCUCTBUSA, (OPMYIUPOBATh U OICHUBATH PUCKH M IOCIICICTBUA,
(bopMHUPOBATH OTIBIT.

METANPEAMETHBIE PE3YJIbTATBI

Ilo3HaBaTe/ibHBbIE YHHBEpPCAJIbHbIE Y4eOHbIE 1eHCTBHS

Ba3oBble JJoruueckue J1elcTBUA:



BBISIBIIATh U XapaKTEPU30BATh CYIICCTBEHHbIC MTPU3HAKA MATEMATHUYECKUX OOBEKTOB, MOHSATUM, OTHOIICHUN MEXTY
MOHATUSAMU, (POPMYITUPOBATH OINpPEEICHUS TMOHATUM, YCTaHABIMUBATh CYIIECTBEHHBIN MpPU3HAK KiacCUUKAIUU,
OCHOBaHUS JIJIs1 0000IIEHUS M CPABHEHUSI, KPUTEPUH MPOBOIMMOI0 aHAJIN3a;

BOCIIPUHUMATH, (DOPMYIUPOBATH U MPEOOPA30BLIBATh CYXKACHUS: YTBEPAUTEIbHBIC U OTPUIIATEIbHBIC, €IUHUYHEBIE,
YacTHBIE U 00IIKe, YCIOBHBIE,

BBISIBJIATH MAaTEMATHYECKUE 3aKOHOMEPHOCTH, B3aMMOCBS3U U MPOTHUBOpEuHs B (hakTax, JaHHBIX, HAOIIOJACHUSAX U
YTBEPKACHUAX, TIPEJIaraTb KPUTEPUH JJISI BBISIBJICHUSI 3aKOHOMEPHOCTEH M MPOTHUBOPEUHNI;

nenaTh BBIBOABI C HCIOJIB30BAHUEM 3aKOHOB JIOTUKH, JEIYKTUBHBIX M HMHAYKTUBHBIX YMO3aKJIIOUEHUH,
YMO3aKJIFOUEHUH 110 aHAJIOTUH;

pa3Ouparh J0Ka3aTelbCTBA MAaTEeMAaTHYECKUX YTBEPXKJICHHH (MpsiMble W OT MPOTHUBHOIO), TPOBOJIUTH
CaMOCTOSITEJILHO HECJIOXKHBIC JTOKAa3aTeIhCTBA MaTEMaTUYECKUX (PaKTOB, BBICTPAMBATh apTyMEHTAIIUIO, TIPUBOJIUTH
IpUMEPBI K KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIC PACCYKICHUS;

BBIOMpPATh CHIOCO0 pelIeHus] y4eOHOM 3amadyu (CpaBHMBATh HECKOJIBKO BapHAHTOB PEIICHHS, BBIOMpATh Hanbosee
MOJAXOAAIIUHN C YIETOM CaMOCTOSTEIIFHO BBIJICICHHBIX KPUTEPUER).

Bba3oBble ucciie1oBaTeLCKHAE TeCTBHUSA .

UCIIOJIb30BaTh  BOMPOCHI KaK  MCCIICIOBATCIILCKUN ~ HWHCTPYMEHT IO3HAHUSA, (OPMYyJIHpPOBaTH  BOIPOCHI,
(GUKCHpYIOIIME TPOTUBOPEUNE, MPOOJIEMY, CaMOCTOSTCIIBHO yCTaHABJIMBAaTh MCKOMOE M JIaHHOE, (hOpPMHPOBATh
TUIIOTE3Y, apTYMEHTUPOBATh CBOKO TIO3HUIUIO, MHCHHUE;

IIPOBOJUTH IO CAMOCTOSITEIBHO COCTaBJICHHOMY IUTAHY HECIIOKHBIA DKCIIEPUMEHT, HEOOJBIIOE HUCCICAOBAHKE 10
YCTAaHOBJICHUIO OCOOEHHOCTEH MaTeMaTHIECKOro 00beKTa, 3aBUCUMOCTEH 00OBEKTOB MEXIY COOOM;
CaMOCTOSITEILHO (hOopMyNIHpoBaTh OOOOIMIEHWS] W BBIBOJABI 110 pe3yibTaTaM TPOBEAEHHOTO HAOJIOICHMS,
WCCJICIOBAHNS, OIICHUBATh JOCTOBEPHOCTH MOJYUEHHBIX PE3yJIbTAaTOB, BEIBOJOB M 0000ICHUI;

IIPOTHO3MPOBATH BO3MOYKHOE PA3BHTHE IMPOIECCa, a TaK)Ke BBIABUTATH MPEIOI0KEHUS O €r0 Pa3BUTHH B HOBBIX
YCIIOBHSIX.

Pabora ¢ ungopmaumeii:

BBISIBIIATh HEAOCTATOYHOCTh U M30BITOYHOCTh MH(POPMAIIMH, JaHHBIX, HCOOXOIUMBIX ISl PEIICHUS 3aa4H;



BLIOMpPATh, aHAIM3UPOBATh, CUCTEMATU3UPOBATh U HHTEPIPETUPOBATH MH(GOPMAILIUIO PaA3IMYHBIX BUIOB U (opMm
MpeCTaBICHNUS;

BBIOMpATh QopMy TpeAcTaBiIeHUS WHPOpMAIMKU U WUTIOCTPUPOBATH pellaeMble 3aJladyd CXeMaMu, JuarpaMMmaMu,
WHOU TpaduKoOi U UX KOMOUHAITUSIMU,

OIICHUBATh HAAEKHOCTh HHGOPMAIMU [0 KPUTEPHUSAM, MNPEITIOKEHHBIM YUYUTEIEM WKW CHOPMYITHPOBAHHBIM
CaMOCTOSATEIBHO.

KoMMyHuKaTHBHBIC YHUBEpPCAJIbHbIC YUeOHbIe 1eliCTBUSA:

BOCIIPUHHMATh U (POPMYJIHUPOBATH CYKJICHHS B COOTBETCTBUU C YCIOBUSIMU WM IEISIMHU OOIICHHS, SICHO, TOYHO,
I'PaMOTHO BBIPA)KaTh CBOIO TOUKY 3PCHUS B YCTHBIX M TUCBMEHHBIX TEKCTaX, JaBaTh MOSCHEHUS 1O XOAY PEIICHUS
3aJ1ayu, KOMMEHTUPOBATh IMOJTYUYEHHBIH pE3yJIbTaT;

B XOA€ OOCYXIEHHUS 3aJaBaTh BOIPOCHI IO CYIIECTBY OOCYXIaeMOil TeMbI, MPOOIEeMbI, perracMor 3ajaudu,
BBICKA3bIBaTh WJICH, HAIICJICHHBIC HA IOWCK PEIICHHS, COMOCTaBISATh CBOM CYXICHHUS C CYXICHUSIMHU JIPYTUX
YYaCTHHKOB JHajiora, OOHAPY)XKMBATh pa3lIM4Me W CXOJICTBO IMO3UIMH, B KOPPEKTHOW Qopme (OopMyIupoBaTh
pa3HoTIacHs, CBOM BO3PAXKCHHSI,

NPEJCTABIIATh PE3YJIbTAThl PEIICHUS 3a/1a4M, SKCIIEPUMEHTA, UCCIICIOBAHMSI, MPOCKTA, CAMOCTOSITEILHO BHIOMPATH
dopMaT BBICTYIICHHUS C YIETOM 3a7a4 MPE3CHTANN U 0COOCHHOCTEH ayIuTOPHH;

NOHMMAaTh WM WCIOJIh30BaTh MPEHMYIIECTBA KOMAHJIHOH W WHIWBHIYaTbHOW pPaOOTHI MPH PEIICHUU YISOHBIX
MaTeMaTUICCKUX 33]1a4;

NPUHUMATh TEJIb COBMECTHOW JESATCIBHOCTH, IJIAHUPOBATh OPraHM3AIMIO COBMECTHOW pa0OThI, pacHpenesisaTh
BUJIBI pa0OT, JJOTOBAPUBATHCS, 00CYXKIaTh MPOIIECC U PE3YNIHTAT pabOThI, 000011aTh MHEHUS HECKOJIBKUX JIFOJICH;
y4acTBOBaTh B TPYMIOBHIX (popmax paboTel (0OCYkIeHWs, OOMEH MHEHHSIMH, MO3TOBBIE IITYPMBI U JPYTHE),
BBITIOJHSATH CBOIO YacTh pabOThl M KOOPAWHUPOBATH CBOM JIEUCTBUS C JPYTMMHU WICHAMHU KOMaHbI, OIEHUBATH
KayeCTBO CBOETO BKJIaJa B OOLIUH MIPOIYKT MO KPUTEPHUSIM, CHOPMYITUPOBAHHBIM YYACTHUKAMU B3aUMOICHCTBHSI.

PeryjJsiTUBHBbIC YHHBepCcaJIbHbIe Y4eOHbIE 1eHCTBUSA

CﬁMOOpFaHI/I3aIII/ISI:



e CaAMOCTOSITEJIBHO COCTAaBJIATH IUIAH, AJITOPUTM pEHIEHHs 3aJayd (WIM €ro 4acTh), BBIOMpPATh CIOCOO PEIICHMS C
y4€TOM HMMEIOUIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHUPOBAaTh U KOPPEKTUPOBATh BapHAHTHI
pelieHui ¢ yuéToM HOBOM MH(OPMALIUU.

CaMOKOHTPOJ/Ib, IMOUMOHAIbHBII HHTEJJIEKT:

e BIAJETh CIOCOOAMM CaMONPOBEPKH, CAMOKOHTPOJIS IIPOLIECCA U PE3YJIbTaTa PEIICHNs MaTEMaTUUECKOM 3a1a4u;

e TMpPEABUIETh TPYIHOCTH, KOTOPbIE MOT'YT BO3HUKHYTbh MPH PEIICHUU 33]]a4l, BHOCUTh KOPPEKTUBBI B J€ATEIHOCTD
Ha OCHOBE HOBBIX 00CTOSITEIBCTB, HAWACHHBIX OIIMOOK, BBISIBIEHHBIX TPYIHOCTEH;

e OLEHMBATh COOTBETCTBUE pE3YJIbTaTa JIEATEIbHOCTH IOCTABJIEHHON WENM M YCIOBUSM, OOBACHITH NPUYUHBI
JOCTUXKEHUS WU HEJTOCTUKEHUS eI, HAXOAUTh OMKMOKY, 1aBaTh OLIEHKY NPUOOPETEHHOMY OIIBITY.

NPEAMETHBIE PE3YJIBTATHI

K xoniry oOyuenus B 7 kiaacce o0ydaromuiics MOTYyYUT CIEAYIONUUE TPEIMETHBIE Pe3yIbTaThI:

Yurare uHbOpMaIHIO, MPEACTABICHHYIO B TaOJUIlaX, HA AWarpaMMax, MPeACTaBlATh JaHHbIE B BUIE TaOJMII,
CTPOUTH AMArpaMMBbl (CTOJIOUKOBBIE (CTOIOUATHIE) U KPYTOBBIE) IO MaCCHBAM 3HAYEHUH.

OnuceiBaTh M HHTEPIPETHUPOBATH pEalIbHbIE YHCIIOBBIE JIaHHBIC, MPEJCTaBICHHBbICE B TaOMWIAX, HA JUarpaMMax,
rpadukax.

Hcnonb3oBaTh AJi ONUCAHUSA JAHHBIX CTAaTHCTHYECKHE XapaKTEPUCTUKH: cpeaHee apupMeTHYecKoe, MeIuaHa,
HauOoJIbIIIee M HAMMEHBIIIEEe 3HAUCHUS, pa3Max.

Nmets mpencTaBieHue o caydyaliHOM M3MEHUYHMBOCTH HA TIPUMEpax IeH, (PU3NYeCKuX BETUYHH, aHTPOIIOMETPUUECKUX
JAHHBIX, UMETh MPEJICTABICHUE O CTATUCTHYECKOW YCTOMYUBOCTH.

K xoniry oOydenus B 8 kiacce o0ydarOmuiics MOTYyYUT CIEIYIONTUE IPEIMETHBIE Pe3yIbTaThI:

W3Bnekate W TmpeoOpa3oBbIBaTh HWH(MOpPMAIMIO, TPEACTABICHHYIO B BHIE TaONWI], auarpamm, TpaduKos,
MIPEICTABIATH JAHHBIC B BUAC TaOIUI], 1UarpamMmm, rpaduKosB.

OnuchIiBaTh JIaHHBIE C MOMOIIBIO CTATUCTHUYECKUX MOKAa3aTesei: CpelHNX 3HAUYeHUN U Mep paccenBaHus (pa3Max,
JUCIIEPCUS U CTaHAAPTHOE OTKIIOHEHUE).



HaxoauTh 4acTOThl YMCIIOBBIX 3HAQYEHMH M YacTOThl COOBITHI, B TOM YHCJIE MO pe3yjbTaTaM HU3MEpPEHUN U
HaOIIOACHUIA.

HaxoauTe BEpOATHOCTH Cy4yallHBIX COOBITHI B OMbITaX, 3Hask BEPOATHOCTH 3JIEMEHTAPHBIX COOBITUM, B TOM YHUCIIE B
OMBITaX C PABHOBO3MOXHBIMH 3JIEMEHTAPHBIMHU COOBITUSMH.

Hcnonb3oBaTh rpaduueckre MOJEIN: IEPEBO CIyYailHOro 3KCIEpPUMEHTA, TUarpaMmbl Dilsiepa, 4ncaoBas npsimasi.

OnepupoBaTh MOHATHUSAMH: MHOKECTBO, MOJAMHOXKECTBO, BBIMOJIHATH ONEpallMy HaJ MHOXKECTBaMH: OOBbEIUHEHUE,
nepeceyeHue, JOMOJHEHNE, IEPEUNCIIATh 3JIEMEHTHI MHOKECTB, IPUMEHATH CBOMCTBA MHOXKECTB.

Hcnonb3oBaTh rpaduueckoe NpecTaBIeHUe MHOXKECTB U CBA3EH MEXAY HUMHM JIJIsl ONMCAHUS MPOIIECCOB U SIBIICHUH,
B TOM YHCJI€ MPU PEIICHUH 3a/1a4 U3 IPYTUX YYEOHBIX MPEIMETOB U KYPCOB.

K xoniry oOyuenus B 9 kiaacce o0ydarmuiics NOTYyYUT CIEAYIOUIUE TPEIMETHBIE PE3yJIbTAThI:

W3Bnekate u mpeoOpa3oBbIBaTh HMHPOPMAIINMIO, TMPEACTABICHHYIO B Pa3IMYHBIX HCTOYHUKAX B BHJE TaOJUII,
auarpaMm, rpauKoB, IPeCTaBIsATh JaHHBIE B BUJIE TaOIMIl, 1UarpamMmm, rpaduKoB.

Pemarp 3aaun opraHn30BaHHBIM NEPeOOPOM BAPUAHTOB, a TAKXKE C UCIOJIb30BAHMEM KOMOWHATOPHBIX MpPaBWI U
METOJ0B.

Hcrnonp30BaTh ONMUCATENBHBIE XapAKTEPUCTUKU JUII MACCUBOB YMCIIOBBIX JTaHHBIX, B TOM YUCJIE CPEIHUE 3HAYCHHUS U
MEpBI paCCEUBAHU.

HaxoauTh 4acTOThI 3HaYEHUI M 4aCTOTHI COOBITHS, B TOM YHUCIIE MOJIb3YACh pe3ybTaTaMu MPOBEAEHHBIX U3MEPEHUI
1 HAOJIIOIEHUH.

Haxoautb BepOsITHOCTH CIIy4aHBIX COOBITHI B M3YYEHHBIX ONBITaX, B TOM YHUCIIE B OIBITaX C PaBHOBO3MO>KHBIMU
3JIEMEHTapHBIMH COOBITHSIMH, B CEPUSIX UCIIBITAHUH 10 TIEPBOTO yCIIeXa, B CEpUsIX UCIbITaHUM bepHymmu.

NmeTh npencTaBiaeHUe O CIy4aiiHOM BEJIMYMHE U O PACIIPEICIICHUH BEPOSTHOCTEM.

HmeTh npeacTaBieHne o0 3aK0OHe OONBIINX YUCET KaK O MPOSBICHUH 3aKOHOMEPHOCTHU B CITy4yalfHOW U3MEHUHUBOCTH U
O POJIM 3aKOHa OOJIBLINX YHCET B IPUPOJIE U OOIIECTBE.



TEMATHYECKOE IINTAHUPOBAHUE
7 KIIACC

KosuyecTBo yacos DJIeKTPOHHbIE
HaumeHnoBaHue pa3jiejioB U TeM uugpoBbie
Ne i/ P Konrpoabubie | IlpakTuyeckue (mupp )
NPOrpaMMblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
1 [IpencraBnenne JaHHBIX 7
2 OmnwucarenpHasi CTAaTUCTHKA 8
3 CnygaitHast ”3MEHYHBOCTh 6
4 Brenenue B Teopuro rpadoB 4
BeposTHOCTB M yacToTa Cay4aitHOTO
5 4 1
COOBITHSA
6 O0o001Ienne, cucTeMaTH3aus 3SHaHUH 5 2
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 2 5




8 KUIIACC

KoumuecTBo yacoB DJIeKTPOHHbIE
No 11/i1 HanmeHoBaHMe pa3je/ioB U TeM Korpoasmeie | Tpaktuueckue (uudgposbie)
NPOrpaMMblI Bcero o0pa3oBaTe/bHbIE
padoThI padoTsbI pecypest
1 [ToBTOpenue kypca 7 kmacca 4
5 OnucarenpHas cTaTucTUKa. PaccenBanue 4
JTAHHBIX
3 MHuoxecTBa 4
4 BeposTHOCTE cityyaltHOTO COOBITHS 6 1
5 Beenenue B Teoputo rpadon 4
6 CrnydaiiHple COOBITHS 8
7 O0o001Ienne, cucTeMaTH3aus 3SHaHUH 4 2
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 2 1




9 KUIIACC

KoanuectBo yacos DJIEeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (undgpossbie)
Ne i/ Konrpoabubie | IlpakTuyeckue
NPOrpaMMblI Bcero o0pa3oBaTe/bHbIE
padoThI padoTsbI
pecypcsl
1 [ToBTOpenue kypca 8 kmacca 4
2 DneMeHTbl KOMOMHATOPUKH 4 1
3 I'eomeTpuyeckast BEpOSITHOCTD 4
4 Ucnwiranusa bepuynnu 6 1
5 CnyyaitHas BenMyuHa 6
6 O06o01IeHrne, KOHTPOJTb 10 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 1 2
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