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MOACHUTEJIBHAS 3AIIMCKA

B coBpeMenHoM 1n(poBOM MUpPE BEPOATHOCTh W CTATUCTUKA MPUOOPETAIOT BCE
OOJIBITYI0 3HAYMMOCTb, KaK C TOUKH 3PCHUS TIPAKTHUECKUX MPUIOKEHUH, TaK U UX POJIU
B 00pa30BaHNM, HEOOXOUMOM KaKJJOMY 4YeloBeKy. Bo3pacraer uncio npodeccuit, mpu
OBJIQJICHUU KOTOPBIMU TpeOyeTcst xopoliasi 6a30Basi MOJAr0OTOBKA B 00JIaCTH BEPOSITHOCTH
¥ CTaTHCTUKH, TaKas TOJATOTOBKA Ba)KHA JUIS TPOJOJDKEHHUS 00pa3oBaHUS W JUIA
yCHENIHOM mpodeccnoHanbHON Kapbephl.

Kaxxaplii yenoBek MOCTOSIHHO MPUHUMAET PEIICHHUs] Ha OCHOBE MMEIOIINXCS Y HETO
TaHHBIX. A 7 00OOCHOBAaHHOTO TPWHSTHUS PEIICHUS B YCIOBHSIX HEIOCTaTKA WIIH
n30bITKa HHPOpMAIMKM HEOOXOAUMO B TOM YHCJIE XOPOLIO CHOPMHUPOBAHHOE
BEPOSITHOCTHOE M CTATHCTUYECKOE MBITIIICHUE.

VIMeHHO T03TOMY OCTPO BCTalla HEOOXOAMMOCTh CPOPMHUPOBATH y OOYUAFOIIUXCSI
(YHKIMOHAIBHYIO TPaMOTHOCTh, BKJIIOYAIOIIYI0 B ce0s B KauyecTBE HEOTHEMIIEMOM
COCTaBJISIFONICH YMEHHE BOCIPHUHHMATH W KPUTHYECKH aHATU3WPOBaTh WHPOPMAIIUIO,
NPEJICTABIICHHYIO B Pa3IMYHBIX (hopMax, MOHUMATh BEPOSTHOCTHBIH XapaKTep MHOTHX
peabHBIX TPOIECCOB M 3aBHCHUMOCTEH, MPOU3BOAHMTH MPOCTECHINNE BEPOSATHOCTHBIC
pacy€Thl.

3HaKOMCTBO B y4eOHOM Kypc€ C OCHOBHBIMHM MpPHHIIMIIAMHU cOoOpa, aHamu3a |
NpEe/CTaBlIeHUs] JaHHBIX M3 Pa3IMYHBIX chep JKU3HU OOIIecTBa M TOCyAapCTBa
npuobmiaer oOywarouxcsi K  OOIIECTBEHHBIM HWHTepecaMm. M3yueHue OCHOB
KOMOMHATOPUKH pa3BUBAET HABBIKM OpTraHM3alldyd Tepebopa © Mojcy€éra 4vucia
BapMAHTOB, B TOM YHCIIE B MPUKIATHBIX 3aja4aX. 3HAKOMCTBO C OCHOBAMH TEOPHH
rpadoB co3mMaéT MareMaTHYeCKU (yHIaMEHT s (OPMUPOBAHUS KOMIICTCHITUN B
obmactu wHpopMaTHKH W HUPPOBBIX TexXHOJOTHH. [IpM W3yYyeHHHM CTATUCTUKUA U
BEPOSATHOCTU OOOTAIAIOTCA TMPEACTABICHUS OOYYArOIIMXCS O COBPEMEHHOW KapTHUHE
MHUpa U METOaxX ero uccieoBaHusi, GOPMHUPYETCS MOHUMAHUE POJIM CTATHCTHKU Kak
HMCTOYHHUKA COIHMAIBHO 3HAYMMOW MH(POPMAUU H  3aKJIAJBIBAIOTCSI  OCHOBBI
BEPOSITHOCTHOTO MBIIILJICHUS.

B cooTBeTCTBMU C MaHHBIMU IEISIMU B CTPYKTYypE MPOrpamMMbl Y4eOHOTO Kypca
«BeposTHOCTB M CTATUCTHKA» OCHOBHOTO 0O0IIIETr0 0Opa30BaHUs BBIJCICHBI CISTYIONINE
conepkarenbHo-MeTonuueckue nuHuu: «llpencraBneHne JaHHBIX W OMHCATEIbHAS
CTaTHCTHKa», «BeposTHOCTBEY, «ONeMeHTh KOMOWHATOPUKHN», «BBeneHue B TEOpHIO
rpadoBy.

Conepxxanne mmaun «lIpencraBieHue MaHHBIX W ONUCATEIbHAS CTATHCTHKA
CIIy’)KUT OCHOBOH Jisi ()OPMHUPOBAHUSI HABBIKOB pa0OTHI ¢ WH(MOPMAIUEH: OT YTEHUS H
UHTEpTpeTanui WHGOPMAIUU, TMPEJCTaBICHHOW B Ta0iWIax, Ha JaUarpaMmax u
rpadukax, g0 cOopa, TpPEACTABICHUS W aHAIW3a [AHHBIX C WCIHOJb30BAHUEM
CTAaTHCTHUYECKUX XapaKTePUCTUK CPEIHMX W paccewBaHus. Pabortas ¢ gaHHBIMH,
oOydJarommecs: yd4arcsi CUYUTBIBATH W HWHTEPIPETUPOBATH JAHHBIC, BBIABUTATH,
apryMEHTHPOBATh U KPUTUKOBATH MTPOCTEUIIINE TUTTOTE3bI, PA3MBIILIATE HAl PaKTOPAMH,



BBI3BIBAIOIMMM H3MEHYMBOCTh, W OLEHMBAaTh HMX BJIUSHHE HA pPACCMATPUBAEMBbIC
BEJINYMHBI U ITPOLIECCHI.

NHTYyUTHBHOE MpPEACTaBICHUE O CIy4YalHOM U3MEHYMBOCTH, UCCIEIOBAHUE
3aKOHOMEPHOCTEH U TEHJACHLHUM CTAaHOBUTCS MOTUBHUPYIOLIECH OCHOBOWM I U3YYEHMUs
TEOPHUH BEPOSITHOCTEN. bOoNpIIOE 3HaUEHNE UMEIOT IPAKTUYECKUE 3aaHusl, B YACTHOCTH
OMBITHI C KJIIACCUYECKUMH BEPOSITHOCTHBIMU MOJEISIMHU.

[loHsiTHE BEpOSATHOCTH BBOJUTCS KaK Mepa MpaBAoNoAo0us CIy4ailHOro COOBITHS.
[Ipu n3yyeHun yueOHOTo Kypca o0ydarouuecs 3HaKOMSTCS ¢ MPOCTEUILIMMU METOJIaMU
BBIUMCIICHUSI BEPOSATHOCTEM B CIyYalHBIX SKCIEPUMEHTAaX C PABHOBO3MOXKHBIMU
AJIEMEHTAPHBIMU HCXOJAMHU, BEPOATHOCTHBIMM 3aKOHAMU, MO3BOJISIIOIIMMH CTaBUTh U
pemiarh Oosee ciokHbIe 3aa4d. B yueOHbIN Kypc BXOAST HauajdbHbIE MPEICTABICHUS O
CIIyYalHBIX BEJIMYMHAX U UX YHUCIIOBBIX XapAKTEPUCTUKAX.

B pamkax ydeOHOro Kypca OCYIIECTBJISETCS 3HAKOMCTBO OOYYalOIIUXCS C
MHOECTBAMM W OCHOBHBIMHM ONEpAlMsIMM HaJ MHOYKECTBAMHU, pPacCMaTPHUBAIOTCS
OpuUMeEpbl NPUMEHEHUs [JIs PELIEHUs 3a/]ad, a TakKe HCIOJIb30BaHUS B JIPYTHX
MaTEMaTUYECKUX Kypcax U YU4eOHBIX IIpPeIMETax.

B 7-9 knaccax uzyuaercst yueOHbIN Kypc « BepoSITHOCTB M CTaTUCTHKAY, B KOTOPBIN
BXoAAT pasnpensl: «lIpexcraBimeHne JaHHBIX M ONMCATENIbHAs  CTATUCTUKAY,
«BeposTHOCTBY», «DNEeMEHTh KOMOMHATOPUKNY, «BBenenue B Teoputo rpadoBy.

Ha usyuenue yuebHoro kypca «BeposTHOCTh U cTaTuCTHKa» oTBoaUTCs 102 yvaca:
B 7 kitacce — 34 yaca (1 gac B Heneno), B 8 kiacce — 34 yaca (1 yac B Hezeno), B 9 kitacce
— 34 yaca (1 4ac B Hefieni0).



COAEPKXAHHUE YYEBHOI'O NIPEJMETA
7 KIIACC

[IpencraBienne AaHHBIX B BUAE TaONMI, JuarpaMM, rpaukoB. 3amnojIHEHHUE
Ta0JIMI], YTEHWE U TOCTPOEHUE auarpamMM (CTOJOUKOBBIX (CTOJIOYATHIX) U KPYT'OBBIX).
Urenne rpadukoB peanbHbIX MpolieccoB. M3pneyenue nHPopManumud U3 JUArpamMm U
Ta0JIMLI, UCIIOJIb30BAaHUE U UHTEPIIPETAIUS JaHHBIX.

OnucaTtenbHasi CTAaTUCTUKA: CpeAHee apu@MeTHdeckoe, MeauaHa, pa3Max,
HanOoJIblIee U HAUMEHbIIEE 3HaUeHUsI HA0opa YUCIOBBIX TaHHbIX. [IpuMepsbl ciayyaiiHon
U3MEHYUBOCTH.

Cny4aitHpIil S5KCIEpUMEHT (OTBIT) U CIydailHOe coObITHE. BeposaTHOCTh U yacToTa.
Ponb ManoBeposSITHBIX M MPAKTUYECKH TOCTOBEPHBIX COOBITHI B MPUPOJIE U B OOIIIECTBE.
MoHerta u urpanbHasi KOCTb B TEOPUH BEPOSITHOCTEN.

I'pad, Bepmmna, pedpo. Crenens BepmuHbl. Yucio pédep U cymmapHasi CTEEeHb
BepiuH. [IpeacraBnenue o cBs3zHoctu rpada. Llenu u nuxnsl. [Tytu B rpadax. O6xon
rpada (dinepoB nyTs). [IpencraBnenue o0 opueHTupoBanHoM rpade. Pemenne 3amau ¢
OMOIIIBIO rpadoB.

8 KIIACC

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

MHOX€eCTBO, 3JIEMEHT MHOXECTBA, TOAMHOKECTBO. Onepay HaJl MHOKECTBAMMU:
oObeuHEeHue, TepecedyeHue, aonoiHeHne. CBOMCTBA omnepaiuil HaJi MHOXECTBAMU:
NEPEMECTUTENIBHOE, COUETATENIBHOE, PACIIPEAEIUTENbHOE, BKIOUeHUA. Vcnonap30Banme
rpaduueckoro MpeACTaBICHUS MHOXECTB JUIsl OINMCAHUSA PEAIbHBIX IPOIECCOB H
SBJICHUH, IPU PEILICHUH 3a]1a4.

N3mepenue paccenBaHus JAaHHBIX. Jlucnepcuss W CTaHAAPTHOE OTKIOHEHHE
YHCIIOBBIX HA0OpOB. JlnarpaMma paccenuBaHusI.

DneMeHTapHbIe COOBITUS ClydaiiHOro ombiTa. CiydaiiHeie coObITHS. BeposTHOCTH
coObITHil. OMNBITBI C PAaBHOBO3MOXHBIMH d3JIEMEHTApPHBIMUA COOBITHAMU. ClydailHbIHI
BbI0Op. CBsI3b MEXy MAJIOBEPOSITHBIMU U MPAKTUUECKH JIOCTOBEPHBIMU COOBITUSIMU B
pHUpoe, OOIIECTBE U HAYKE.

Hepeo. CBOMCTBa J1€pEBBEB: €AMHCTBEHHOCTh IIyTH, CYIIECTBOBAHHE BHCSYEH
BEPIIMHBI, CBSI3b MEXIY YHUCIOM BepIIMH W 4ucioM pedep. [IpaBuno ymMHOXKEHUS.
Pemenue 3ama4 ¢ momouibio rpagos.

[IpotuBomnonoxueie coobThs. Iuarpamma Ditnepa. OO0beIUHEHUE U TIEpEceUCHHUE
coObrTrii. HecoBmecTHbie coObITHs. DopMmysa CIOKEHHS BEPOATHOCTEH. Y CIIOBHAS
BeposiTHOCTh. [IpaBuno ymHoxkenus. HeszaBucumbie coObiTusa. llpencraBienue
DKCIEpPUMEHTAa B BHJAE JepeBa. PemeHne 3amad Ha HAaXOKIEHUE BEPOATHOCTEW C
MMOMOIIBIO JIEpeBa CIYyYaHOTO 3KCIIEPUMEHTA, AuarpaMm Duiiepa.

9 KITIACC

[IpencraBnenue AaHHBIX B BUAE TaOJuUl, AuarpaMM, rpaukoB, MHTEPHpETAIUs

NaHHbIX. UTeHue 1 mocTpoeHue Tabinll, 1uarpaMm, rpauKoB M0 peaibHbIM TaHHBIM.



[lepectanoBku u Qakropuan. CoueTaHuss U YUCIO COYETaHUU. TpeyroabHUK
[lackans. Pemenue 3a1ay ¢ MCHOAB30BaHUEM KOMOMHATOPHKHU.

I'eomerpuueckass BepoATHOCTb. CnyyaliHbId BBIOOpP TOYKM M3 (QUIYpHl Ha
IIJIOCKOCTH, U3 OTpe3Ka U U3 AYTU OKPYKHOCTH.

Hcneitanne. Yenex u Heyaada. Cepust McnbITaHWM 10 TepBoro ycmexa. Cepus
ucneiTanuilt bepuymm. BepositTHocTH coObITHIA B cepun uctibITaHuil bepHyim.

CiyuaiiHass BeJIMYMHA U pacHpelesieHHe BEpOsTHOCTEN. Maremaruueckoe
oXuzaHue u aucrnepcus. I[IpuMmepsl MaTeMaTHYECKOIO OKUAAHUS KaK TEOPETUUYECKOIO
CpEeHEro 3Ha4YeHUs BEIWYMHBL. MaremaTuueckoe OXHMIaHUE U JTUCHEPCUs CIy4YalHOU
BEJIMYUHBI «YUCIIO YCIIEXOB B CEPUM UCIIBITAHUN bepHyium».

[lonsiTue o 3akoHe GobIIUX yKncen. 3MepeHnne BeposSTHOCTEH ¢ TOMOIIBIO YacTOT.
Pounb 1 3HaUueHMe 3aKOHA OOJIBIINX YUCEN B MPUPOJIE U OOILECTBE.



INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUS YUYEBHOI'O IIPEJJIMETA
JUYHOCTHBIE PE3YJIBTATHI

JIn4HOCTHBIE Pe3yJIbTATBI OCBOCHUS MPOrpaMMbl yueOHOro Kypca «BeposiTHOCTh
Y CTAaTUCTUKA» XapaKTEPU3YIOTCS:

1) naTpuoTHYecKOe BOCIIMTAHHE:

MPOSIBIICHUEM HHTEPECAa K MPOIUIOMY M HACTOSILIEMY POCCHUUCKOW MaTeMaTHKH,
LEHHOCTHBIM OTHOIIEHUEM K JOCTHKEHUSIM POCCUHMCKUX MATEMAaTUKOB U POCCHUMCKOU
MAaTEMAaTHYE€CKOW IIKOJIbI, K HCIIOJIb30BAHUIO 3TUX JOCTWKEHUW B APYrHUX HAayKax M
NPUKIAIHBIX cepax;

2) rpa;kIaHCcKoe ¥ TyXOBHO-HPABCTBEHHOE BOCIIUTAHHE:

TOTOBHOCTBIO K BBIMIOJHEHUIO 00S3aHHOCTEN rpa)kJaHWHA U pean3alliy ero mpas,
NpeACTaBICHUEM O MaTeMaTHYeCKUX OCHOBaX (DYHKIIMOHHPOBAHUS Pa3THMYHBIX
CTPYKTYp, SABJICHUH, TPOLIEAYP IPaXJaHCKOTO 001IecTBa (HAIPUMEpP, BEIOOPHI, OTIPOCHI),
TOTOBHOCTBIO K OOCYXJICHHIO JTHYECKHUX IMPOOJIEM, CBS3aHHBIX C MPAKTUYECKUM
NPUMEHEHUEM JIOCTHXKCHUM HayKH, OCO3HAHMEM BAXXHOCTH MOPAJIbHO-ITUUYECKUX
MPUHIIMIIOB B IS TEILHOCTH YYEHOTO;

3) Tpy10BO€ BOCIIUTAHHE:

YCTAHOBKOM HA AKTUBHOE Yy4YacTHE B PELICHUH MPAKTUYECKUX 3a]ad
MAaTEMATUYECKOW  HANpPABICHHOCTH, OCO3HAHUEM  BaXXHOCTM  MaTE€MaTHYECKOTO
oOpa3oBaHWs Ha TPOTSKEHWU BCEW JKU3HMU JUIS YCIEIIHOW TpodeccroHaaIbHON
NEATeIbHOCTH W Pa3BUTHEM HEOOXOJMMBIX YMEHHH, OCO3HaHHBIM BBIOOPOM H
MOCTPOSHUEM WHJUBUIYAIHHOW TpaeKTOpUHM OOpa30BaHUS W >KM3HCHHBIX IUIAHOB C
y4€TOM JINYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) acTeTHYeCKOe BOCIIMTAHHE:

CIIOCOOHOCTBIO K DMOIIMOHAJIBHOMY M 3CTETHUYECKOMY  BOCHIPHATHIO
MaTeMaTHYeCKUX OOBEKTOB, 3a7a4, pCEIICHWH, pacCyXIACHUW, YMEHHIO BHJICTh
MaTEMaTUYE€CKUE 3aKOHOMEPHOCTH B HCKYCCTBE;

5) HEeHHOCTH HAYYHOTI'0 MO3HAHMSA:

OpPHUEHTAIlUEH B ICSATEIILHOCTH HA COBPEMEHHYIO CUCTEMY HAYYHBIX MIPECTABICHUM
00 OCHOBHBIX 3aKOHOMEPHOCTSX pa3BUTHS 4YEJIOBEKa, MPUPOABI W 0OIIecTBa,
IMOHUMAaHHEM MAaTeMaTHYECKOW HAYKH KaK cephbl YEIOBEUCCKON NCATEIHHOCTH, ITAIlOB
€€ pa3BUTHS W 3HAYUMOCTH [UIS Pa3BUTHUS [IMBWIM3ALMHU, OBJIAJCHUEM SI3BIKOM
MaTEMaTUKA M MaTeMAaTHYECKOW KyJbTYpOM KakK CpEACTBOM IIO3HAHUS MHUPA,
OBJIaJICHUEM MPOCTEUIINMH HABBIKAMH UCCJIEN0BATEIbCKON NEATEILHOCTH;

6) pusnueckoe BocnmUTaHHe, (OPMHUPOBAHWE KYJbTYPbl 310POBbSI H
IMOIUOHAJIBLHOTO 0JIAT OOy UM

FOTOBHOCTBIO NMTPUMEHATh MATEMAaTUYECKUE 3HAHUS B MHTEPECAX CBOETO 3/10POBbBS,
BEJCHUS 37I0POBOTO O0Opasza KW3HU (30pOBOE MHUTAHHWE, COAJTAHCUPOBAHHBIM PEKUM
3aHATHI U OT/ABIXA, PETYJIsIpHas pu3ndecKas akTUBHOCTSD ), CHOPMUPOBAHHOCTHIO HABBIKA



pediekcun, TPU3HAHMEM CBOErO MpaBa Ha OMMOKY M TaKOTO e MpaBa JIPYyroro
YEJI0BEKa,;

7) 3K0JIOTHYECKOE BOCITUTAHHUE:

OpUCHTAIIMEH Ha MPUMEHEHHE MATEMAaTHUYECKUX 3HAHWM MJis1 pelieHus 3a7ad B
00JIaCTU COXPAHHOCTH OKPYXKAIOIIEH Cpe/ibl, MIIAaHUPOBAHUSI TOCTYIKOB U OIIEHKH HX
BO3MOXKHBIX TIOCJEACTBUN ISl OKPYXaIoIIe Ccpelbl, OCO3HAaHUEM TIJ100abHOTO
XapaKTepa dKOJOTUUECKUX MPOoOIeM U MyTel UX PEIICHHUS;

8) aganTanusa K M3MEHSIFOIIAMCS YCJIOBHUSIM CONHAILHOM H MPUPOIHOI Cpe/Ibl:

TOTOBHOCTBIO K JICCTBUSM B YCJIOBUSIX HEOMPEAEIEHHOCTH, TOBBIIICHUIO YPOBHS
CBOEH KOMIIETEHTHOCTH 4Yepe3 MPAKTUYECKYIO ACSTEIbHOCTh, B TOM YHUCJIE YMEHHUE
YUUTBCSL Y APYTUX JIOJEH, IprHoOpeTaTh B COBMECTHOM JICSTEILHOCTH HOBBIC 3HAHUS,
HABBIKM M KOMIICTCHIIUU U3 OIbITA JPYTHUX;

HEO0OXOAUMOCTHIO B (POPMUPOBAHUM HOBBIX 3HAHUM, B TOM YHUCJE POPMYIUPOBATH
U7Ieu, TIOHATHS, TUTIOTE3bl 00 00BEKTaX U SBJICHHUSIX, B TOM YHCJIC PaHEE€ HEH3BECTHBIX,
0CO3HaBaTh JEe(PUITUTHI COOCTBEHHBIX 3HAHUM W KOMIIETCHTHOCTEH, TJIAHUPOBATh CBOE
pa3BUTHE;

CIOCOOHOCTBIO OCO3HABaTh CTPECCOBYIO CHUTYaIMIO, BOCIIPUHUMATH CTPECCOBYIO
CUTYaIIUIO KaK BBI30B, TPEOYIONINUI KOHTPMED, KOPPEKTHUPOBATH MPUHUMAEMBIE PEIICHUS
U IecTBUS, GOPMYIHPOBATH U OLICHUBATH PUCKU U TIOCIECTBUS, (HOPMHUPOBATH OMBIT.
METAIIPEAMETHBIE PE3YJIbTATHBI
Ilo3HaBaTe/ibHBbIC YHHMBEpPCAJIbHbIE Y4eOHbIE JeHCTBHS
ba3oBble Jornyeckune AecTBUA:

BBISIBJISITh M XapaKT€PU30BATh CYIIECTBEHHBbIC MPU3HAKA MATEMaTHYECKUX OOBEKTOB,
MOHSTHIM, OTHOIICHUI MEXIy TOHATHSAMHU, (POPMYIUPOBATH OMpPENENCHUs TMOHSITHM,
yCTaHABJIMBATH CYIIECTBEHHBIN MPU3HAK KIlacCU(PHUKAIIMK, OCHOBAHUS /ISl 0000IIEHUS U
CpaBHEHHUSI, KpUTEPUU MTPOBOJAMUMOTO aHAJIN3A;

BOCIIPHUHUMATh, (DOPMYyIHUpOBaTh W MPEOOPA30OBBIBATH CYXKIACHHS: YTBEPAUTEIbHBIC H
OTpUIaTEIbHBIC, EAUHUYHBIC, YACTHBIC U O0IIUE, YCIOBHBIC;

BBISIBIISITh MAaTeMaTHYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3M U MIPOTUBOpEUNs B (PaKTax,
JNAHHBIX, HAONIONCHUSAX W YTBEPXKICHUSAX, MpeasiaraTb KPUTEPHUH [Ji1 BbISIBICHUS
3aKOHOMEPHOCTEU U IPOTUBOPEYNI;

JieJaTh BBIBOJbBI C HMCIOJb30BAHUEM 3aKOHOB JIOTMKH, JIEYKTUBHBIX M WHIYKTHBHBIX
YMO3aKJIIOYEHUH, YMO3aKIIOUYEHUH 110 aHAJIOTHH;

pa3Oupath T0KA3aTEIbCTBA MATEMATUUECKUX YTBEPKICHUM (MPSIMbIE U OT MPOTUBHOTO),
MPOBOJINTh CaMOCTOSITEJILHO HECJIOXKHBIE JOKa3aTeIbCTBA MaTeMaTH4YeCKHX (DAKTOB,
BBICTPauBaTh ApryMEHTALUIO, TPUBOAUTH MPUMEPHI U KOHTPIPUMEPHI, 0OOCHOBBIBATH
COOCTBEHHBIE PACCYKICHHUS;

BBIOMpaTh cnoco0 pemieHusi ydyeOHOW 3amaud (CpaBHUBATh HECKOJBKO BapHAHTOB
pelieHus, BeIOupaTh Hanboaee MOAXOASIIUNA C YYETOM CaMOCTOSATENbHO BbIJAEICHHBIX
KPUTEPUEB).



ba3oBble ncciaenoBate/ibCcKue AeiicTBUS:

e HCIOJIb30BaTh BOMPOCHI KaK UCCIAEIOBATEILCKIUI HHCTPYMEHT MTO3HAHUS,
dbopmynHupoBaTh BOMPOCH, GUKCUPYIOIIUE TPOTUBOPEUUE, TPOOIEMY, CAMOCTOATEIBHO
yCTaHABIIMBATh UCKOMOE U JIaHHOE, (OPMHUPOBATH TUIIOTE3Y, APTyMEHTUPOBATH CBOIO
MO3UIINI0, MHEHHUE;

MPOBOJIUTH IO CaMOCTOATEIBHO COCTABJIECHHOMY IIJIAHY HECJIOXKHBIM ASKCIEPUMEHT,
HEOO0JIBIIIOE UCCIIEAOBAHUE 0 YCTAHOBIICHUIO OCOOEHHOCTENH MaTEMaTUUECKOT0 00BEKTA,
3aBUCUMOCTEH 00BEKTOB MEXIY COOOM;

CaMOCTOSITEILHO (POpMYITUPOBATH 000OIIIEHUS U BEIBOBI IO PE3yJIbTaTaM MPOBEIEHHOTO
HAOJIIOJICHUS, WCCIEIOBAHUS, OIICHUBAThH JIOCTOBEPHOCTH IMOJYYCHHBIX PE3yJIHbTaTOB,
BBIBOJIOB M 00OOIIEHHIA;

IIPOTHO3UPOBATH BO3MOXKHOE PAa3BUTHUE MPOIECCA, a TAKKE BBIIBUTATH MPEJTOI0KEHUS
0 €r0 Pa3BUTHU B HOBBIX YCIIOBUSIX.

Pab6ora ¢ undgopmanmeii:

BBISIBJIATH HEJIOCTATOYHOCTh U M30BITOYHOCTh MH(POPMAIIUU, JaHHBIX, HEOOXOIUMBIX IS
pelieHus 3a1a4u;

BBIOMpPATh, aHAJM3UPOBATh, CHUCTEMATHU3UPOBATh M WHTEPIPETUPOBATH HHGOPMAIIUIO
Pa3TUYHBIX BUAOB U (POPM MIPEICTABIICHNUS;

BbIOMpaTh GopMy IpencTaBiIeHUs HHOOPMAIIUU U WIUTFOCTPUPOBATH PelllaeMble 3ajauu
CXeMaMH, TuarpaMMamMu, HTHOU rpauKoil 1 UX KOMOMHAIUSIMU;

OILICHMBATh HAJIEKHOCTh MH(POPMAIIMU MO0 KPUTEPUSIM, MPEIJIOKEHHBIM YUUTEIEM HIIU
c(hOpMyITHUPOBAHHBIM CAMOCTOSITENILHO.

KommyHuKkaTHBHBIE YHHBepcaibHbIe ydeOHbIe 1eficTBUS:

BOCIIPUHUMATHh M (HOPMYITUPOBATH CYKIEHUS B COOTBETCTBUU C YCIOBHUSIMH U LEISIMU
oOIIeHus, SICHO, TOYHO, TPAaMOTHO BBIpaXaThb CBOIO TOYKY 3pPEHUS B YCTHBIX U
MUCHbMEHHBIX TEKCTaX, JaBaTh MOSACHEHUS MO XOJy pElIeHUs 3aadl, KOMMEHTHUPOBAThH
MIOJy4YECHHBIN pe3yJIbTarT;

B XOJIe O0CYKJIEHHS 3a/1aBaTh BOIPOCHI IO CYIIECTBY 0OCYXAaeMOU TEMBbI, MPOOIEMBI,
pelaeMon 3aJ1auu, BbICKa3bIBATh UJI€U, HAIIEJIEHHBIE HA TIOMCK PELIECHUS], CONIOCTaBISATh
CBOM CYXKJICHUS C CY)KIICHUSMH JPYTHX YYACTHUKOB JHAJIOTa, OOHAPYKUBATH PA3IHUNE
M CXOJICTBO TMO3WINI, B KOPPEKTHOH (opMe (GOopMyIHpoBaTh pa3HOINIACHS, CBOU
BO3PAKEHUS;

MPEACTABIATh PE3YJAbTAThl PEIICHUS 3aJlau, KCIEPUMEHTa, UCCIIEIOBAHMS, MPOEKTa,
CaMOCTOSATETIFHO BHIOMpATh (POpMAT BBICTYIUICHHS C yY€TOM 3a/ad MPE3CHTAlUU |
0COOEHHOCTEH ayIUTOPHH;

MOHUMATh ¥ UCTIOIb30BaTh MPEUMYIIIECTBA KOMAaHTHON ¥ HHAUBUIYaIbHON paOOTHI IPU
pelIeHNH YIeOHBIX MaTeMaTHUECKUX 3a/1a9;

MPUHUMATH 1[EJb COBMECTHOM AESATEIbHOCTH, MJIAHUPOBATH OPraHU3AIUI0 COBMECTHOM
paboThl, pacnpeeNsiTh BUIbI padoT, 10roBapuBaThCs, 0OCYKAaTh NPOLIECC U PE3YIbTAT
paboThl, 0000111aTh MHEHUSI HECKOJIBKUX JIHOJICH;



y4acTBOBATh B IPYNIIOBBIX (popMax paboThl (00CYKIeHUsI, 0OOMEH MHEHUSIMHU, MO3TOBbIE
IITYPMBI U IPYTUE), BHIMOIHATH CBOIO YaCTh paOOThl M KOOPJAMHUPOBATH CBOU JICUCTBUS
C APYTMMU 4JICHAMU KOMaH/Ibl, OLICHUBATh KAYECTBO CBOETO BKJIaJla B OOIIUI MPOIYKT
0 KpUTEPHUsIM, CPOPMYIUPOBAHHBIM YUACTHUKAMU B3aUMOJICHCTBUS.

PeryisiTuBHBIE YHUBepPCcAJIbHbIE yUeOHbIe 1eHCTBHS

Camoopranusanus:

CaMOCTOSATEJILHO COCTABJISITh IUIAH, AJTOPUTM pElIeHUs 3adadyd (WIK €ro 4YacTh),
BBIOMpATh C€Moco0 peueHuss ¢ y4€TOM MMEIOLIUMXCS PECYpCOB M COOCTBEHHBIX
BO3MOHOCTEM, apryMEHTUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEUICHUN C YUYETOM
HOBOU MH(MOpMaIIHH.

CaMOKOHTPOJIb, IMOLMOHAJIbHbIH HHTEJJICKT:

BJa/IeTh CrIOCOOaMU CaMOMPOBEPKU, CAMOKOHTPOJIS Mpoliecca U pe3ysibTaTa peuieHus
MaTeMaTUYECKOH 3a/1a4u;

PEABUIETh TPYIHOCTU, KOTOPHIE MOTYT BO3HUKHYThH MPH PENICHUU 3a/Ja4Hd, BHOCHUTH
KOPPEKTUBBI B JICATEILHOCTh Ha OCHOBE HOBBIX OOCTOSATENIBCTB, HAWJEHHBIX OIIMOOK,
BBISIBIICHHBIX TPYJIHOCTEH;

OLIEHUBAaTh COOTBETCTBHUE PE3YJIbTATa JIEATEIIBHOCTH MOCTABIECHHOM LIEJIM U YCIOBHSM,
OOBSCHATH MPUYUHBI TOCTHXKEHUS WIIM HEIOCTHXKEHUS 11eJIU, HaXOIUTh OIIHOKY, 1aBaTh
OILICHKY MPUOOPETEHHOMY OIIBITY.

HNPEAMETHBIE PE3YJIBTATDBI

K koHily 00yuenusi B 7 kjacce 00y4yarolmuics MOJIyYUT CIEAYIOUME PEeIMETHbIE
PE3YABTATHI:

Yurare wuHOpMAIUIO, TMPEACTaBICHHYIO B Ta0iuIaX, Ha JUarpaMMax,
NPEJICTABIISATH IaHHbBIE B BUIE TA0JINII, CTPOUTD AHArpaMMBbI (CTOJIOUKOBBIE (CTOIOUYATHIC)
U KPYTOBbIE) [10 MaCCUBaM 3HAYEHUH.

OnuchIBaTh U UHTEPIIPETUPOBATH PEATILHBIE YHCIIOBBIE JAHHBIE, IPE/ICTABICHHBIC B
TabJIMIax, Ha IUarpammax, rpaukax.

Hcnonp30BaTh 1Sl OMUCAHUS TaHHBIX CTATUCTUUYECKUE XapaKTEPUCTUKU: CpEHEE
apuMeTHIEeCKOe, Me/InaHa, HanOoJIbIIee M HANMEHbBIIIEEe 3HAUCHUSI, pa3MaXx.

Hwmets npeacTaBiaeHue 0 CIydaiiHON M3MEHYMBOCTH Ha PUMEpax IieH, (pru3ndecKkux
BEJINYMH, AHTPOINOMETPUYECKUX JIaHHBIX, UMETh MPEACTaBICHUE O CTATUCTUYECKOMU
YCTOMYUBOCTH.

K koniy o0yuenus B 8 kyacce o0yyaromuiicss oJiyduT CleIyoUue MpeaMeTHbIE
pe3yJIbTaThI:

W3BnekaTs u mpeoOpa3oBbIBaTh WH(POpPMAIUIO, TPEICTABICHHYIO B BUJE TaOJHII,
auarpamm, rpauKoB, MPECTaBIATh JaHHbIE B BUJIE TaOIUI, JUarpamm, rpadukos.

OnuceIBaTh TaHHBIE C MOMOIIBK CTATUCTUYECKUX MOKA3ATENICN: CPEAHUX 3HAUCHUN
U Mep pacceuBaHus (pa3Max, JUCIEPCUS U CTAHIAPTHOE OTKIIOHEHUE).

HaxonuTh 4acTOTBHI YMCIOBBIX 3HAYEHUH W 4YACTOThI COOBITHUH, B TOM YHCIJE IO
pe3yJibTaTaM U3MEPEHUM 1 HAOII0ICHUH.



HaxoauTe BepOSITHOCTH CIydallHBIX COOBITUHA B OIBITaX, 3Has BEPOATHOCTH
AJIIEMEHTAPHBIX COOBITUI, B TOM YHCJIE B ONMBITAX C PABHOBO3MOKHBIMH 3JIEMEHTAPHBIMU
COOBITHUSIMU.

Hcnonb3oBaTh rpaduueckue MOJAENU: JIEPEBO CIy4YailHOrO 3KCIEpPUMEHTA,
qyarpamMMbl DWjiepa, YMCiIOBast IpsiMas.

OnepupoBaTh MOHATHIMU: MHOKECTBO, IIOJIMHOKECTBO, BBIIIOJIHATH ONEPALIMU HAL
MHOXECTBaMU: OOBEJUHEHUE, MEepPEeceueHue, IOMOJHEHUE, NEePEUUCHSITh DJIEMEHTbI
MHOYECTB, IPUMEHATH CBOMCTBA MHOKECTB.

Hcnonb3oBaTh rpaduueckoe MpeacTaBiIeHe MHOKECTB U CBA3EH MEXAY HUMU IS
OMMCAHMSI IPOLECCOB U SBJICHUI, B TOM YHUCJIE TIPU PEUICHUH 3aJ1ay U3 IPYrUX y4eOHbIX
IPEAMETOB U KYPCOB.

K koHiy 00yueHust B 9 kjacce o0yyarolmuics MOJIy4YUT CIEAYIOUME PEeIMETHbIE
PE3YABTATHI:

W3Bnekate W npeoOpa3oBbIBaTh MHPOPMAIMIO, MPEACTABICHHYIO B Pa3IM4HBIX
UCTOYHUKAX B BHJE TaOMUIl, OuUarpamm, rpauKoB, MPEACTABISITh JaHHBIE B BUJE
TabJIUIL, JUarpaMm, rpaduKos.

Pemate 3amauM  OpraHM30BaHHBIM NEpPeOOPOM  BApUAHTOB, a TaKkKe C
UCIIOJIb30BaHMEM KOMOMHATOPHBIX MTPABUI U METOJIOB.

Hcnonp30BaTh onucaTesbHble XapaKTEPUCTUKU ISl MACCUBOB YHCJIOBBIX JAHHBIX,
B TOM YHCJIE CPEJHUE 3HAUCHUS U MEPBI pACCEUBAHU.

HaxoauTe 4acToThl 3HAYEHW M YaCTOTHI COOBITHSA, B TOM YHCIIE TMOJIb3YSCh
pe3ysbTaTaMu MPOBEAEHHBIX U3MEPEHUN U HAOIIOACHU.

HaxoauTe BeposITHOCTH CiTy4altHBIX COOBITUH B M3YUYEHHBIX OIBITaX, B TOM YHUCIIE B
OTBITAX C PABHOBO3MOKHBIMH 3JIEMEHTAPHBIMH COOBITHUSIMHU, B CEPUSX UCIIBITAHUHN 10
IIEPBOTO yCIEXa, B CEPUAX UCIIBITAHUNA bepHyIun.

HNmets nipesicTaBiieHUE O CIIy4alHOM BEJIMYHUHE U O PACIPEICIICHUN BEPOSITHOCTEM.

NmeTp mnpencTaBieHHE O 3aKOHE OOJBIIMX YHCEN Kak O MPOSBICHHUH
3aKOHOMEPHOCTH B CIIy4alHOM M3MEHUMBOCTHM M O POJIM 3aKOHa OOJIBIIMX YHCEN B
MPUPOJIE U OOIIECTBE.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
Ne || HammenoBaHue pa3zienion KomnuectBo yacos OnexTpoHHble (TUPPOBHIE)
/11 U TEM TIPOTPAMMBI Beero|[Kontponbusie | [lpaktnueckue o0Opa3oBaTeIbHBIC PECYPCHI
paboThI paboThI
1 |[IpencraBneHue gaHHBIX 7 2 bubmmnoreka [{IOK
https://m.edsoo.ru/7f415fdc
2 |OnucarenbHas 8 1 bu6anorexa IJOK
CTaTUCTHKA https://m.edsoo.ru/7f415fdc
3 ||Cnyuaitnas 6 1 bubnuoteka [JOK
U3MEHYHBOCTh https://m.edsoo.ru/7f415fdc
4 ||BreneHue B TEOPHUIO 4 bubnmnorexa [{OK
rpa¢oB https://m.edsoo.ru/7f415fdc
5 |[BeposiTHOCTB M yacToTa 4 1 bubnuoreka [JOK
CIIy4aiHOTO COOBITHS https://m.edsoo.ru/7f415fdc
6 ||O600OmeHue, 5 2 bu6anorexa LIOK
CHUCTEMATU3aLMs 3HAHUU https://m.edsoo.ru/7f415fdc
OBILIEE KOJIMYECTBO 34 2 5
YACOB I10 ITPOI'PAMME

8 KUIACC
Ne || HaumeHnoBaHue pasznenos KonnuecTBo yacos OnextponHbie (TUGPOBHIC)
1/ 1 T€M MPOTPAMMBI Beero| Konrponbsie | [Ipaktuueckue o0pa3oBaTeIbHbIC PECYPChI
paboTHI paboThI
1 |[loBTOpenue kypca 7 4 bubnuoreka [JOK
KJjlacca https://m.edsoo.ru/7f417fb2
2 ||OnucarenpHas 4 bu6anorexa [IOK
craTucTuka. PaccenBanue https://m.edsoo.ru/7f417fb2
JTAHHBIX
3 |[MHoxecTBa 4 bu6anorexa [JOK
https://m.edsoo.ru/7f417fb2
4 | BeposaTHOCTB ciaydaiiHOro | 6 1 bubmmoreka [JOK
COOBITHSA https://m.edsoo.ru/7f417fb2
5 |BBenenwue B Teopuio 4 bubmmoreka [JOK

rpadoB

https://m.edsoo.ru/7f417th2
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Ne || HaumeHoBanue pa3nenos KomnuectBo yacos OnexTpoHHble (TU(PPOBBIE)
/11 U TEM TIPOTPAMMBI Beero| KonrponbHsie | [Ipaktuueckue o0Opa3oBaTeIbHbIE PECYPCHI
paboThI paboThI
6 ||CiyuaiiHble COOBITHS 8 bubnuoreka [JOK
https://m.edsoo.ru/7f417fb2
7 ||O6006meHue, 4 2 bubmmoreka IIOK
CUCTEMAaTH3alNs 3HAHUH https://m.edsoo.ru/7f417fb2
OBUIEE KOJIMYECTBO 34 2 1
YACOB I10 ITPOT'PAMME
9 KUIIACC
Ne || HaumenoBanue pa3znenos KonnuecTBo yacos OnexTpoHHble (TUPPOBHIEC)
/1 U TEM TPOTPaMMBbI Beero| Konrponshsie |[Ipaktuueckue o0Opa3oBaTeIbHbIE PECYPChI
paboThI paboThI
1 |[loBTOpenue kypca 8 4 bubnmnorexa [IOK
KJacca https://m.edso0.ru/7f41a302
2 ||OneMeHTHI 4 1 bu6anorexa IIOK
KOMOHMHATOPUKH https://m.edsoo.ru/7f41a302
3 |[['eomerpuueckas 4 bubnuoreka [JOK
BEPOSATHOCTD https://m.edsoo.ru/7f41a302
4 |Wcnweitanus beprymmu 6 1 bubnmnorexa [IOK
https://m.edso0.ru/7f41a302
5 ||CnyuyaiiHas BeTMYMHA 6 bubnmnoreka [IOK
https://m.edso0.ru/7f41a302
6 ||O6061meHre, KOHTPOJIb 10 1 bubnuoreka [IOK
https://m.edsoo.ru/7f41a302
OBIIEE KOJIMYECTBO 34 1 2
YACOB I1O ITPOI'PAMME
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