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MNOACHUTEJIBHAS 3AIIMCKA

B coBpemenHoM 11u(poBOM MUpE BEPOSTHOCTh U CTaTUCTHKA MPUOOPETAIOT BCE OONBIIYIO
3HaYMMOCTh, KaK C TOYKH 3pEHHsI NMPAKTHUECKUX MPUIOKEHUH, TaK U UX POJIM B 00pa3oBaHMH,
HEOOX0IMMOM KaxkaoMy uenloBeKy. Bospacraer uucio npodeccuil, npu oBiaaJeHUH KOTOPBIMU
TpeOyeTcs Xopormas 0a3oBasi IMOArOTOBKA B OOJACTH BEPOSTHOCTH M CTAaTUCTHKH, Takas
MOArOTOBKA BaXKHA JUIl HPOAOJDKEHMs OOpa30BaHMS W JJsl YCIEIIHOW NIpodeccHOHaIbHON
Kapbepsbl.

Kaxzaplil 4enoBeK IOCTOSHHO IPUHMMAET DPEIIEHUS Ha OCHOBE HMEIOIUXCA Yy HET0
JaHHBIX. A 17 00OCHOBAHHOIO IMPHUHATHUS PEUICHHS] B YCIOBHUSAX HEJOCTAaTKa WJIM H30bITKA
nHpOpMALUKM HEOO0XOAMMO B TOM YHCJIE XOpPOIIO C(HOPMUPOBAHHOE BEPOATHOCTHOE U
CTaTUCTUYECKOE MBIIIICHHE.

NMeHHO mO3TOMY OCTPO BCTajlla HEOOXOAMMOCTH C(HOPMUPOBATH Yy OOYYAIOLIMXCS
(YHKLIMOHAIBHYI0 TIPAMOTHOCTb, BK/IIOYAIOUIYl0 B ce€0s B KayecTBe HEOThEMIIEMOM
COCTABIISIIOLICH YMEHHME BOCIPUHUMATh W KPUTHUECKH AaHAJIM3UPOBATh HH(OpMAIHIO,
IPEICTABICHHYI0 B pa3IM4yHbIX (opMax, IOHUMAaTh BEPOSTHOCTHBIM XapakTep MHOTUX
pealbHBIX IIPOLIECCOB U 3aBUCUMOCTEM, IIPOU3BOIUTD IIPOCTEUILINE BEPOSTHOCTHBIEC PACUETHI.

3HaKOMCTBO B Y4e0OHOM Kypce C OCHOBHbIMHM HpHUHIMIAMU cOopa, aHamu3a Hu
MIPEJICTaBICHNS JIaHHBIX W3 Pa3IUYHbIX c(ep XU3HM OOILIEeCTBA M TocylapcTBa IpPHUOOLIAET
oOyJaromuxcs K OOLIECTBEHHbIM HHTepecaM. M3yueHue OCHOB KOMOMHATOPUKH pa3BUBAET
HaBbIKM OpraHM3aluu nepedopa M mojcuyéra 4yuclia BapUAaHTOB, B TOM 4YHCIE B NPUKIAAHBIX
3ajjayax. 3HAaKOMCTBO C OCHOBAMHU Te€OpUH IpadoB co3qaéT MaTeMaTHYeCKH (yHIaMEeHT A
¢bopmMupoBaHusg KoMIETEHIMH B obsactd HHGoOpMaTuKU U 1U@poBbIX TexHonoruil. [Ipu
U3YUYEHHHM CTAaTUCTHMKH W BEPOATHOCTH OOOraliaiTcs MpeiCTaBiIeHUs OOydyarolmMxcs o
COBPEMEHHOW KapTHHE MHUpa M METOJax €ro HccleoBaHUs, (popMHpyeTcs MOHUMaHHUE POJIU
CTaTUCTUKHM KaK HMCTOYHUKA COLHAIBHO 3HAYMMON WH(POPMAIMM M 3aKJIaJbIBAIOTCS OCHOBBI
BEPOATHOCTHOTI'O MBIILUICHHS.

B coorBeTcTBMM ¢ JaHHBIMM LEISIMM B CTPYKType IporpamMmbl Yy4eOHOro Kypca
«BeposATHOCTP M CTAaTHCTHUKA» OCHOBHOI'O OOLIEro o0pa3oBaHUs BBIAEICHBI CIEIYyIOLIUE
coJiepKaTesbHO-MeToAnueckre TUHUM: «IIpeacraBienue faHHbIX U onMcaTeNnbHas CTaTUCTUKAY,
«BeposTHOCTBY, «DeMEeHThl KOMOUHATOPUKWY», «BBenieHne B TeOpuIo rpadoBy.

Conepxxanue nuHuu «lIpencraBieHne NaHHBIX W ONMCATENbHAs CTATHUCTHUKA» CIYXKHUT
OCHOBOH 17151 ()OPMHUPOBAHUS HABBIKOB pabOThl ¢ MH(OpMAIMEN: OT YTEHHUs U MHTEpIpeTaluu
nHpOpMAIMK, TPEACTaBICHHONM B TaOIWIIaX, Ha auarpaMmax ©u rpadukax, 10 coOopa,
IIPEICTaBJICHUS] U @aHAJIM3a JJAHHBIX C UCIIOJIb30BAaHUEM CTAaTUCTUUECKUX XapPAKTEPUCTUK CPEIHUX
u pacceuBaHus. Paboras ¢ naHHbIMM, OOydarolyecsl y4aTcs CUUTBIBaTh U MHTEPIPETUPOBATH
JaHHbIE, BBIIBUraTh, apI'yMEHTHUPOBAaTh U KPUTHKOBATh IPOCTEMILNE T'MIIOTE3bI, Pa3MBIIUIATH
HaJ (paKTOpaMH, BbI3bIBAIOIIMMU U3MEHUMBOCTh, U OLICHUBATh MX BIMSHUE HAa pPaCCMaTPUBAEMbIe
BEJIMYMHBI U ITPOLIECCHI.

WHTynTHBHOE  NpEeACTaBIEHME O  CIy4allHOM  WM3MEHYMBOCTH,  HCCIIEJOBaHUE
3aKOHOMEPHOCTEN M TEHICHIMH CTAHOBUTCS MOTHUBHMPYIOLIEH OCHOBOW JUISl M3Y4YEHHUS TEOpUU
BeposATHOCTEH. bomplioe 3HaueHHWE MMEIOT NPAKTUYECKHE 3aJlaHusl, B YACTHOCTH OIBITHI C
KJIACCUYECKUMHU BEPOSITHOCTHBIMU MOJIEIISIMH.

[ToHsATHE BEPOATHOCTH BBOAMUTCS KaK Mepa MpaBaonoaodus ciydaitHoro coObitus. Ilpu
U3y4eHHH y4eOHOro Kypca oOydarouiyecs 3HaKOMATCS ¢ MPOCTEHIIUMHU METOAAMU BBIYUCIICHUS
BEPOATHOCTEN B CIIy4allHbIX 3KCIEPUMEHTaX ¢ PaBHOBO3MOYKHBIMU 3JIEMEHTAapHBIMH MCXOJaMH,
BEPOSTHOCTHBIMU 3aKOHAMH, IO3BOJISIOIIMMM CTaBUTh M pellaTh Oojiee CIOXHbIE 3aiadyu. B



y4eOHBII KypC BXOAAT HadalbHbIE MPEJCTABICHHUS O CIy4YalHBIX BEIMYMHAX M UX YHCIOBBIX
XapaKTepPUCTUKAX.

B pamkax y4eOHOro Kypca oCyIecTBISETCS] 3HAKOMCTBO 00Yy4aIOIINXCsl C MHOXKECTBAMHU U
OCHOBHBIMU OTMEpanusIMid HaJ MHOXECTBAMHU, PACCMATPHUBAIOTCS MPUMEPHI MPUMEHEHUS IS
pemieHus 3aqad, a TaKKe HCIONB30BaHUS B APYTUX MaTeMaTHUYECKUX Kypcax U Y4eOHBIX
npeaMerax.

B 7-9 kmaccax u3ydaercs y4deOHBIM Kypc «BepOATHOCTh M CTAaTHCTHKA», B KOTOPBIH
BXOIAT pasnensl: «lIpeacraBieHne MaHHBIX U OMHCATEIbHAS CTAaTHCTUKA», «BeposTHOCTHY,
«DneMeHThl KOMOMHATOpUKNY, «BBeaeHue B Teoputo rpadony.

Ha uzyuenune ywyebHoro xypca «BepositHOocTh M cratuctuka» orpogutcs 102 gaca: B 7
kiacce — 34 vaca (1 yac B Heenmto), B 8 kiacce — 34 vaca (1 vac B Hezento), B 9 kinacce — 34 vaca
(1 wac B HexpemtO).



COJEPKAHUE OBYYEHUA

7 KJIACC

[IpencraBnenue JaHHBIX B BUJE TaONIUIL, AUAarpamm, rpagukoB. 3arnoiHeHHe TaOJUL, YTEHUEe U
MOCTPOCHUE JrarpamMMm (CTOJOMKOBBIX (CTONOYATHIX) M KPYroBbIX). UTeHHe TpaduKOB peabHBIX
npoueccoB. M3pnedeHne MHPOpMAIMM M3 AWAarpaMM M TaOJUI], HUCHOJIb30BAHWE M HHTEPIpETALUs
JTAHHBIX.

OmnwucarenpHasi CTAaTHCTHKA: CpeaHee apupMeTHdYecKoe, MenuaHa, pa3Max, HaumOonbllee |
HauMEHbIllee 3HaYeHHsI Habopa YMCIIOBBIX JaHHBIX. [IpuMepsl crydyaitHOW N3MEHYHUBOCTH.

CrnyyailHblii SKCHEpUMEHT (ONBIT) U cily4aiiHoe coObiTue. BepositHocTh M yactrorta. Ponb
MaJIOBEPOSATHBIX M TPAKTHUYECKU JIOCTOBEPHBIX COOBITHI B mpupoae u B oOmecTBe. MoHeTa H
UrpajgbHasi KOCTh B TEOPUH BEPOSITHOCTEH.

I'pad, Bepmmua, pebpo. Crenenb BepmuHbl. Yucio pébep M cyMMapHas CTENEHb BEPILUH.
[IpencraBnenne o cBsa3Hoct rpada. llemn u mukmiel. [Iytu B rpadax. O6xox rpada (3inepoB myTh).
[IpencraBnenue 06 opueHTHpPOBaHHOM Tpade. Pemenue 3a1a4 ¢ moMmousio rpados.

8 KVIACC

[IpencraBnenue AaHHBIX B BUJE TAOJHIL, AUArpamMM, rpaduKoB.

MHOXECTBO, JIEMEHT MHOXECTBA, MOAMHOXKECTBO. Onepanuu HaJl MHOXKECTBAMU: 00beIMHEHUE,
nepeceueHue, JomnosnHeHue. CBoiicTBa  omepanui  HaJl  MHOXECTBAMM: IE€PEMECTUTEIIBHOE,
coyeTareiabHOe, paclpeeuTeNnbHOe, BKIOUeHUs. lcnonb3oBanue rpaduyeckoro MpeacTaBICHUS
MHOYKECTB /ISl OIMCAHUS PEATIbHBIX MPOLIECCOB U SIBJICHUM, IPU PEIICHUH 3aa4.

N3mepenue paccemBanus NaHHBIX. J(ucmepcusi M CTaHIAPTHOE OTKJIOHEHHE YHCIOBBIX HAOOPOB.
Jnarpamma paccenBaHusl.

DneMeHTapHble COOBITHS ciydaiiHoro ombiTa. CiydaifHble cOOBITHS. BeposTHOCTH COOBITHIA.
OnpITEl C PaBHOBO3MOXHBIMU 3JEMEHTApHBIMU cOObITUSAMU. CryuyaiiHelii BbIOOp. CBSI3b MEXIY
MaJIOBEPOSITHBIMU M MIPAKTHUECKH IOCTOBEPHBIMHU COOBITUSMU B MIPUPOJIE, OOIIECTBE U HAYKe.

HepeBo. CBolicTBa JE€pPEBbHEB: €AMHCTBEHHOCTh MYTH, CYIIECTBOBAHUE BUCAYEH BEPIIMHBI, CBS3b
MEXIY YMCIIOM BEepIIKH U uynciioM p&dep. [IpaBuio ymHoxxeHus. Pemenune 3a1a4 ¢ momouibio rpados.

[IporuBoronoxkueie coObiTus. Jluarpamma Ditnepa. OObenMHEHHE W TEepeceYeHUE COOBITHIA.
HecoBmectHble coObiTHs. DopMylia CIIOKEHHMSI BEPOATHOCTEH. YCilOBHas BeposATHOCTh. lIpaBuiio
ymHoxeHus. HesaBucumbie coOwiTus. [IpencraBnenne skcriepuMenTa B BUjie nepeBa. Pemenue 3a1ay Ha
HaXO0XKJIEHUE BEPOSTHOCTEHN C MOMOIIBIO IEPEBA CIy4YailHOr 0 SKCIIEpUMEHTa, Auarpamm Jilepa.

9 KJIACC

[IpencraBienuie JaHHBIX B BUAE TaONHIl, AMArpaMM, rpa@UKOB, HHTEPIIpETallus AaHHbIX. UTeHue
U TIOCTPOEHUE TAOIUIL, JUArpamMM, rpa)uKoB 10 peanlbHbIM JaHHBIM.

[TepectanoBku u (daxkropuan. Coderanust u yucio coderanuii. TpeyronpHuk [lackams. Pemenne
3a]a4 C UCTOIb30BAHNEM KOMOMHATOPHKH.

['eomeTpudeckas BeposITHOCTh. CiydaifHbIi BBIOOP TOYKU U3 (PUTYpHI Ha IUIOCKOCTH, U3 OTpPE3Ka
U U3 AYTU OKPYKHOCTH.

Ucnpiranue. Ycenex u Heymaua. Cepust ucnblTaHui 110 mepBoro ycmexa. Cepust UCHBITAaHUUN
bepnynnu. BeposiTHOoCTH cOOBITHI B cepuu UcbITaHUI bepHymi.

CrnyuvaiiHas BeJIMYMHA M PACHpPENEICHHE BEpPOSTHOCTEM. MaremMaTHdeckoe OXUIaHUE H
mucnepcusi. [IpuMepbl MaTeMaTH4ecKOoro OXHMJIAHUS KaK TEOPETHYECKOro CpEeIHEro 3HauyeHMUs
BEJIMYMHBI. MaTeMaTHuuecKoe OKUJaHUE U AUCIIEPCHUS CIy4ailHOW BEJIMYMHBI «UUCJIO YCIIEXOB B CEpUU
ucnbITaHUN bepHymim.

[Mousatue o 3akoHe OonbmMX uucen. VM3MmepeHue BeposATHOCTEH ¢ MOMOUIbI0 4YacToT. Pomb u
3HAUEHUE 3aKOHA OOJBIINX YHCEI B PUPOJIC U OOIIECTBE.



IINTIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMbBI YUYEBHOI'O KYPCA
«BEPOATHOCTbD M CTATHCTHKA» HA YPOBHE OCHOBHOI'O OBIIEI'O
OBPA3OBAHUA

JIMHHOCTHBIE PE3YJIBTATDI

JInyHoCcTHBIE pe3yabTaTbl OCBOCHHUS MporpamMmbl ydeOHOro Kypca «BeposTHOCTH U
CTaTUCTUKA)» XapaKTEPU3YIOTCS:

1) naTrpuoTHYeCcKOE BOCIINTAHME:

MPOSIBJICHUEM HMHTEpeca K MPONIJIOMY M HACTOAIIEMY POCCHHCKOW MAaTeMaTHKH, IEHHOCTHBIM
OTHOUIEHUEM K JIOCTHKEHHUSIM POCCHICKHX MAaTEMAaTUKOB M POCCHUHCKOM MaTeMaTHYeCKOW IIKOJIBI, K
UCIIOJIb30BaHUIO 3THX JOCTI)KEHUN B JPYTrUX HayKax M MPUKIAJHBIX chepax;

2) rpa:kIaHCcKoe ¥ TYXOBHO-HPABCTBEHHOE BOCIIUTAHHE:

TOTOBHOCTBIO K BBIMOJIHEHUIO OOS3aHHOCTEH TrpaxJaHWHA M peaju3aldd €ero Ipas,
MPEJCTABICHUEM O MaTEeMaTHYeCKHX OCHOBaX (DYHKIIMOHHPOBAHUS Pa3IUYHBIX CTPYKTYp, SBJICHHM,
IpOLEAyp TPakJaHCKOro oOIiecTBa (HarpuMep, BBIOOPHI, OMPOCHI), TOTOBHOCTHIO K OOCYXKIIEHUIO
STUYECKUX TPOOJIEM, CBS3AHHBIX C MPAKTUYECKUM MPUMEHEHHUEM JOCTHKEHUM HAyKH, OCO3HAHHEM
BAKHOCTH MOPaJIbHO-3TUYECKUX MPUHIUIIOB B JIEATEIbHOCTH YUYEHOTO;

3) TpyA0BOE BOCIIUTAHHE:

YCTAaHOBKOM Ha aKTHMBHOE Yy4YacTHE€ B PEIICHUM NPAKTUYECKUX 3aJad MaTEeMaTUYECKOU
HaIpaBJIEHHOCTH, OCO3HAHMUEM BOXHOCTH MaTEMaTHUYECKOro o0pa3oBaHMs Ha MPOTSHKCHUH BCEH JKU3HU
JUIS YCHEIIHON MPpOo(ecCHOHANBHON AeATeTbHOCTH U Pa3BUTHEM HEOOXOAUMBIX YMEHUH, OCO3HAHHBIM
BBIOOPOM U TIOCTPOEHUEM MHIUBUAYAIBHON TPaeKTOPUH 00pa30BaHUS U )KU3HEHHBIX MJIAHOB C YYETOM
JUYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) 3cTeTHYeCcKOe BOCIIUTAHUE:

CIIOCOOHOCTBIO K AMOIMOHAIILHOMY M 3CTETUYECKOMY BOCHPHUSTHIO MAaTEeMAaTUYECKUX OOBEKTOB,
3a/1a4, peleHui, pacCyKAeHU, YMEHUIO BUJIETh MaTeMaTUYeCK1Ee 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEHHOCTH HAYYHOI'O NO3HAHUSA:

OpPHUEHTAILIMEH B IEATEIHHOCTH Ha COBPEMEHHYIO CUCTEMY HAyYHBIX MPECTaBICHUI 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHUS UYEIOBEKA, MTPUPOIBI U OOIIECTBA, MTOHUMAHUEM MaTEMaTHYCCKON HayKH
Kak chepbl dYemoBeUYeCKOW MAEATEeIbHOCTH, OJTalmoB €€ pa3BUTHS W 3HAYUMOCTH JUISI Pa3BUTHS
[UBUJIM3AIIAN, OBJIAJCHUEM SI3bIKOM MAaTEeMaTHKH W MaTEMaTHYECKOM KyJIbTypod KakK CpeICTBOM
MO3HAHMS MUPA, OBJIAJICHUEM MPOCTEHIIIMMU HaBBIKAMH HCCIIEOBATENILCKOM 1€ATEIIbHOCTH;

6) ¢usmyeckoe BocnUTaHHe, (PopMHUPOBAHME KYJILTYPbl 310POBbSI M 3MOIMOHAJIBLHOIO
0J1aronoJy4us:

TOTOBHOCTBIO TPUMEHATH MaTeMaTU4YeCKHWe 3HAHUS B HMHTEpPEcax CBOEro 370pPOBbs, BEICHUS
3JI0pOBOTO 00pasza KHW3HU (370pOBOEC MMHTaHWE, COANIAHCHPOBAHHBIM PEXKHUM 3aHITHA W OTIbIXA,
perynspHas ¢uznyeckas akTUBHOCTb), COPMUPOBAHHOCTHIO HaBbIKa pe(IeKCHH, IPU3HAHUEM CBOETO
mpaBa Ha OMIMOKY M TAKOTO )K€ MpaBa IPyroro YeJI0BeKa;

7) 3K0JIOTHYeCKOe BOCIIUTAHUE:

OpHEHTallMe Ha TMPUMEHEHHE MaTeMaTUYeCKUX 3HAHWM i1 peIIeHUus] 3amad B 00JacTh
COXPaHHOCTHU OKPY>KAIOIIEH cpefbl, TUIAHUPOBAHUS OCTYIKOB M OLEHKH UX BO3MOXXHBIX IMOCIEACTBUMN
JUIS OKPY’KaIOLIEe Cpelibl, OCO3HAHUEM IJ100aIbHOTO XapaKTepa HKOJIOTMYECKUX MpoOIeM U myTed ux
pelieHus;

8) apanTanmns K U3MEHSIOIUMCS YCJIOBUSAM COUAIBLHOM U IPUPOIHOI Cpeabl:



FOTOBHOCTBIO K JICHCTBUSIM B YCIOBHUSIX HEONPENEIEHHOCTH, IIOBBIIIEHUIO YPOBHSI CBOEH
KOMIIETEHTHOCTHU 4Yepe3 MPAKTUYECKYIO JIeSTeIbHOCTh, B TOM YHCJIE YMEHUE YUYUTHCS Yy APYTUX JIIOJeH,
IpuoOpeTaTh B COBMECTHOM JESTENbHOCTH HOBbIE 3HAHUS, HABBIKU M KOMIIETEHIIMH U3 OIbITA APYTUX;

HEOOXOUMOCTbIO B ()OPMHUPOBAHUM HOBBIX 3HAHWM, B TOM uyHcie (opMyaHpoBaTh HJEH,
MOHATHUS, TUIIOTE3bI 00 00BEKTAX U SIBJICHUSIX, B TOM YHCJIE paHEe HEM3BECTHBIX, OCO3HABATh AC(PUIIUTHI
COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH, MNIAHUPOBATh CBOE pa3BUTHUE;

CIOCOOHOCTBIO OCO3HABaTh CTPECCOBYIO CUTYAIMIO, BOCHIPUHUMATh CTPECCOBYIO CUTYAIMIO Kak
BBI30B, TPEOYIOUINI KOHTPMEpP, KOPPEKTUPOBATh IPUHUMAEMBIE PELICHHS U ACHCTBHS, (OPMYINPOBATDH
Y OLICHUBATh PUCKHU U MOCIEICTBUS, HOPMHUPOBATH OIBIT.

METANPEAMETHBIE PE3YJIbTATbBI

Ilo3naBaTe/ibHBbIE YHUBEPCAJIbHbIE YUeOHbIEe 1elCTBUA
ba3zoBble Jiornyeckue 1eHCTBUA:

® BBIBISITH M XapaKT€PU30BaTh CYIIECTBEHHbIE MMPU3HAKU MAaTeMaTHYECKUX OOBEKTOB, MOHSITHIA,
OTHOUICHUH MEXAY TOHATHAMH, (OPMYIHPOBATH OIpPEICICHUS] TOHITUN, YCTaHABIMBATb
CYIIECTBEHHBIN MPU3HAK KIaccu(PUKAIKM, OCHOBaHUS JUig 0000IIeHHs M CPAaBHEHUSI, KPUTEPUU
IIPOBOAMMOIO aHAJIN3a;

® BOCOpHUHHUMATH, (OpMyIHpOBaTH U MPEOOPA3OBBHIBATH CYXKIEHUS: YTBEPAUTEIbHBIE U
OTpHLIaTeIbHbIE, €IMHUYHBIE, YACTHBIE U OOIINE, YCIOBHBIE;

¢ BBIBJIATH MATCMATHYCCKHUC 3aKOHOMCPHOCTH, B3aUMOCBA3HW W MPOTUBOPCHUSA B (baKTaX,
JAHHBIX, HAONMIONEHHUSX W  YTBEPXKICHUSX, TMpemiaraTb KPUTEPUH [Tl BBISABICHUS
3aKOHOMEPHOCTEN U POTUBOPEUN;

e JeNaTh BBIBOJABI C UCHOJIH30BAHUEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX W HHIYKTHBHBIX
YMO3aKJIIOUYECHUH, YMO3aKJIIOUECHH I 110 aHAJIOTHH;

e pa3dupaTh J0Ka3aTeIbCTBA MATEMAaTUYECKUX YTBEP)KIEHUN (MpsMble U OT IPOTUBHOIO),
MPOBOJAUTHL  CaMOCTOSITENIbHO  HECIOXHBIE  JOKa3aTelbCTBA MaTeMaTU4YecKuX  (HaKToB,
BBICTpAauUBaTh AapryMEHTAllMI0, IPUBOAUTH MPUMEPHl U KOHTPIPUMEPHl, OOOCHOBBIBATH
COOCTBEHHBIE PACCYKICHUS;

e BBIOMpaATh CHOCOO perieHust yuyeOHOW 3ajauu (CpaBHUBATh HECKOJIBKO BAapUAHTOB PEIICHHS,
BbIOMpPATh HanOoIEee MOAXOIAIINN C YIETOM CaMOCTOSTENILHO BBIJICTICHHBIX KPUTEPHUEB).

Ba3oBble ucciaenoBaresbLCKHe AeiiCTBHA .

® WCIOJNB30BaTh BONPOCHI KaK HCCIIENOBATENIbCKANH WHCTPYMEHT TO3HaHUS, (OPMYIHpPOBATH
BOMPOCHI, (PUKCUPYIOIINE MPOTUBOPEUNE, MPOOIeMy, CAMOCTOSTEIHLHO YCTaHABIMBATh UCKOMOE
U AaHHOe, (hOpMHUPOBATh TUIIOTE3Y, API'YMEHTUPOBAThH CBOIO MO3ULIMIO0, MHEHHE;

® [IPOBOJWTH IO CAMOCTOATEIHHO COCTABIIEHHOMY IIaHY HECIOXKHBIA YKCIIEPUMEHT, HEOOIbIIOEe
HCCJIEIOBAaHUE TI0 YCTAaHOBJIEHHWIO OCOOEHHOCTEH MaTeMaTHYecKOro OO0BEeKTa, 3aBUCHMOCTEN
00BEKTOB MEX1y CO00ii;

® CaMOCTOSTENBbHO (hOpMyIHpOBaTH OOOOILIEHUS U BBIBOABI IO pE3yJabTaTaMm MPOBEAEHHOIO
HaOJI0/ICHUS, MCCIIEI0BAaHNU S, OIICHUBATh JIOCTOBEPHOCTh MOJYUYEHHBIX PE3yJIbTaTOB, BHIBOJIOB U
00001IEeHNI;

e [IPOTHO3MPOBATH BO3MOXKHOE Pa3BUTHE IMPOLIECCA, a TAKXKE BBIABUTATH MPEINOIOKEHUS O €ro
Pa3BUTHU B HOBBIX YCIIOBHAX.

Padora ¢ nnpopmanmeii:

® BBUIBIATH HEIOCTaTOYHOCTh U H30BITOYHOCTH HMHGOpPMAIMHU, NAaHHBIX, HEOOXOMUMBIX JUIS
peleHus 3a1auu;

e BbHIOMpaTh, AaHAIW3HPOBATh, CHCTEMAaTU3UPOBATh U HUHTEPIPETHPOBATH HHGOPMAIUIO
Pa3IMYHbIX BUJOB U (JOPM IPEJICTABICHHUS;



BBIOMpaTh (QOpMy TMpeAcTaBIeHHS HWHGOPMALWU H WLIIOCTPUPOBATH pEIIaeMble 3a/lauu
CXeMaMH, AMarpaMMamMu, MHOM rpaukoil 1 uX KOMOUHAIUSAMU;

OLICHMBAaTh HAAEKHOCTh MH(OpMAMM 1O KPUTEPUSAM, NPEAJTOXKEHHBIM YUUTEIEM WIU
cOpMyYIHPOBAaHHBIM CAMOCTOSTEIBHO.

KoMMyHHKaTHBHBIE YHUBEPCAJIbHbIE Y4eOHbIe 1eHCTBUA:

BOCHpI/IHI/IMaTI) 158 (1)OpMy.]'II/IpOBaTI) CY)KIIGHI/ISI B COOTBCTCTBUHU C YCJ'IOBI/IHMI/I u aeiisiMu 06HIGHI/I$I,
SICHO, TOYHO, TPAMOTHO BBIpaXXaTh CBOI TOYKY 3PEHUS B YCTHBIX M MUCHBMEHHBIX TEKCTaX,
daBaThb MMOSACHCHHA 110 XO)Iy pemeHI/m 3aJa4u, KOMMCHTHpOBaTB HOJ'Iy’—IeHHI)II\/'I pGSYJ'II)TaT;

B Xoie OOCYXIEHHUs 3aJaBaTh BOMPOCHI IO CYIIECTBY OOCYKIAaeMOW TEMBI, MPOOIEMBI,
pelaeMoil 3aja4n, BhICKA3bIBaTh UICH, HAIICJICHHBIC HA TOUCK PEIICHMS, COIOCTABIIATH CBOM
CY)KZ[GHI/ISI C Cy)KI[eHI/IHMI/I Z[pyrI/IX yqaCTHI/IKOB Jauaiora, 06HapY}KI/IBaTI) pa3JII/I‘~II/I€ " CXO0ACTBO
MO3UIINH, B KOPPEKTHOH opme popMyTupoBaTh pa3HOTIIACHS, CBOU BO3PAKEHNUS;
MPEJCTARISITh  PE3yJbTaThl PEIICHUS 3aJladd, JKCIICPUMEHTA, WCCICAOBAHUS, IPOCKTa,
CaMOCTOSITENILHO BBIOMpaTh (QOpMaT BBICTYIUIEHHS C YY€TOM 3ajad Tpe3eHTalud U
0COOEHHOCTEH ayTMTOpUH,

MIOHUMAaTh M HCHOJb30BaThb IPEUMYILECTBA KOMAaHJHOM W MHIMBUIYalbHOH pabOThl Npu
pelieHnr y4eOHbIX MaTeMaTHUECKUX 3a/1a4;

MIPUHUMATH 11eJIb COBMECTHOM JCATCILHOCTH, INIAHUPOBATH OPTaHU3AI[UI0 COBMECTHON PabOTHI,
pacmpenensTe BUABI pa0OT, JIOTOBapHBAThCS, OOCYXKIATh MPOIECC M PE3yNbTaT padoTHI,
0000111aTE MHEHHS HECKOJIBKUX JIFOJICH;

y4acTBOBaTh B TPYNIOBBIX (opmax paboTel (oOcyxaeHus, oOMEH MHEHHUSMH, MO3TOBBIC
IITYPMBI U JIPYTHE), BBINOJIHATH CBOK 4YacTh PaOOThI M KOOPJWHUPOBATH CBOM JCHUCTBUS C
prrI/IMI/I YJICHaMHU KOMAaHbI, OIICHUBATh Kady€CTBO CBOCTO BKJIala B O6H.[I/II\/’I HpO)IYKT 10
KpUTEpUsM, chOPMYITUPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUSI.

Pel"yJ’lﬂTI/IBHI)Ie YHUBEpPCAJIbHbIC y‘leﬁﬂble JelcTBUS

Camoopranuszauus:

CaMOCTOSITENTIFHO COCTAaBJISATH IIJIaH, aJiTOPUTM pelIeHUs 3ajJadyd (WM €ro 4acTh), BBIOMpaTh
cnoco® pemieHHs ¢ Y4ETOM HMEIOIIUXCS PECypcoB U COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTHPOBATh U KOPPEKTUPOBATH BAPHAHTHI PEIICHHM ¢ y4ETOM HOBOW WH(OpMAITUH.

CaMOKOHTPOJIb, SMOIMOHAJIbHBII HHTEJJIEKT:

BIIQJIETh CIIOCOOAMH CaMOIPOBEPKHU, CAMOKOHTPOJIS TIpollecca M pe3yibTara perieHus
MaTeMaTUYeCKON 3a/1auH;
NPEIBUACTh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTh TMpPHU PEIICHUU 3aJlayd, BHOCHUTH
KOPPEKTUBBI B JICATEIBHOCTh Ha OCHOBE HOBBIX OOCTOSITEIBCTB, HaWJIEHHBIX OIINOOK,
BBISIBIICHHBIX TPYIHOCTEH;
OLICHUBAaTh COOTBETCTBHUE PE3YyJbTaTa JEATEIBHOCTH IIOCTABIECHHOM MMM W YCJIOBUSM,
OOBSICHATH MPUINHBI JOCTHKCHUS WM HEJOCTUKCHUS 1Ie]TH, HAXOUTh OIINOKY, JaBaTh OLEHKY
pUOOPETEHHOMY OIIBITY.

INPEJIMETHBIE PE3YJIBTATbBI

K kon1ry 00y4enus B 7 kjiacce 00yJarOIUICs MONYYUT CIEAYIOIINE PEAMETHBIE Pe3yabTaThI:
Yurars uH(OpMaNMIO, IPEICTABIEHHYIO B Ta0IuIaxX, Ha AWarpamMMmax, MpeiCTaBlIATh JaHHbIE B

BU/JIE TaOJINLI, CTPOUTDH JUarpaMmbl (CTOJIOUKOBBIE (CTOJIOUATHIE) M KPYTOBBIE) 10 MaCCUBaM 3HAUCHUH.



OnucelBaTh 1 UHTEPIPETUPOBATH PEATBLHBIE YMCIIOBBIE IaHHBIE, IIPE/ICTABICHHBIE B TA0JINLIAX, HA
quarpammax, rpadukax.

Ucnonp3oBaTh  AJI1  ONMCAHWUA  JAHHBIX  CTAaTUCTUYECKHE  XApAKTEPUCTHKU:  CpeIHEe
apupmMeTnyeckoe, MeJaHa, Hanbobllee U HaMMEeHbIIIee 3HAUeHHsI, pa3Max.

WNmetr npencraBienne o ciay4yailHOM M3MEHYMBOCTH Ha MpHUMepax LEH, QU3NYECKUX BEIUYMH,
AQHTPOIIOMETPUUYECKUX TAHHBIX, UMETh IIPEICTABICHUE O CTATUCTUYECKON YCTOMUYHUBOCTH.

K koniry oOydenus B 8 kiiacce 00y4aromuics NOMyUUT CIEAYIOMINE TPEIMETHbIE Pe3ybTaThl:

W3BnekaTh u npeoOpa3oBbIBaTh MH(POPMAIUIO, MPEACTABICHHYIO B BHJE TaONUI, IUArpamM,
rpaduKoB, IPEACTABIIATH TaHHBIE B BUJIE TAOJIHUII, TUArpaMM, TPapuKOB.

OnucelBaTh JaHHBIE C IOMOIIbIO CTAaTUCTHMYECKUX IIOKAa3aTeJIel: CpPEIHUX 3HAUEHUH U Mep
pacceuBanus (pazMax, JUCIEPCUSl U CTaHJAPTHOE OTKIOHEHUE).

HaxomuTh 4acTOThI YMCIIOBBIX 3HAYEHWH W YAacCTOTHI COOBITHH, B TOM YHCIE IO pe3yjbTaTraM
U3MEpEeHHI U HaOM0IeHU.

Haxoautb BepoSITHOCTH ciay4yailHBIX COOBITUH B ONbBITAaX, 3Has BEPOATHOCTHU 3JIEMEHTapHBIX
COOBITHI, B TOM YHCIIE B OIBITAX C PABHOBO3MOKHBIMHU 3JIEMEHTAPHBIMU COOBITHUSAMHU.

Hcnonp3oBate rpaduyueckre MOIENH: IEPEBO CAYYaHOTO AKCIIEPUMEHTA, AUarpaMMbl Ditiepa,
YHCII0BAs MpsIMast.

OnepupoBaTh MOHATHSMH: MHOXECTBO, IOJAMHOXECTBO, BBINOJHATH  ONEPALlUU  HaJ
MHOKECTBaMH: OOBEIUHEHHE, IIepeceyeHHe, JIOMOJIHEHUE, IEepEUUCHIATh 3JIEMEHTHl MHOXKECTB,
MPUMEHSTH CBOICTBA MHOXKECTB.

Hcnonb3oBaTh rpaduueckoe MpeACTaBICHHE MHOXECTB U CBA3EH MEXIYy HUMH JUIS OMHMCAHUS
MIPOLIECCOB U SIBJICHUI, B TOM YHCIIE TIPU PEIICHUH 3aa4 U3 APYTUX y4eOHbIX IPEIMETOB U KYPCOB.

K koniy o0yuenus B 9 kJjacce 00yJarOmuiics MOMyduT CIeIYIOIINE PEIMETHBIE Pe3yIbTaThI:

W3Bnekath U mpeoOpa3oBbIBaTh MH(OpPMAIIHMIO, TPEICTABICHHYIO B PAa3lIMYHBIX HCTOYHHUKAX B
BUJIE TaOJINII, AUArpaMM, TpaduKOB, IPECTABIATh JaHHBIE B BUJIE TaONIUIl, AMArpaMM, TpaduKoB.

Pemate 3amauM  OpraHM30BaHHBIM IEepeOOPOM BApUAHTOB, a TaKXe C HCIOJIb30BaHHEM
KOMOMHATOPHBIX IPABUII U METOJIOB.

Hcnonp30BaTh onucaTenbHble XapaKTEPUCTUKU JUISI MACCUBOB YMCIIOBBIX JaHHBIX, B TOM YHCIE
CpeIHUE 3HAUCHHUS U MEpPbI pacCEeHBaHUSI.

HaxomuTh 4acToThl 3Hau€HW M YacTOThI COOBITHS, B TOM YHCIE MOJB3YACh pe3yJIbTaTaMu
IPOBEAEHHBIX U3MEPEHUN 1 HAOIIOACHUH.

HaxonuTh BEpOSTHOCTH CIIy4aifHBIX COOBITHI B M3Yy4YCHHBIX ONBITAaX, B TOM YHUCIIE B OIBITAX C
PaBHOBO3MOXKHBIMU AJIEMEHTAPHBIMU COOBITHUSIMHU, B CEPUSX UCIBITAHUN J0 MEPBOT0 yCIexa, B Cepusix
ucnbITaHuil bepHymm.

WmeTs nipencrasiieHne o Cy4ailHONW BETMYHMHE U O PACTIPEAETIEHUN BEPOSTHOCTEN.

Nmerp mnpezacraBieHHEe O 3aKOHE OONBIIMX YHCEN KaK O IMPOSIBICHUHM 3aKOHOMEPHOCTH B
ClIy4yailHOM U3MEHYMBOCTH U O POJIM 3aKOHA OOJIBIINX YMCEN B IPUPOIE U OOILECTBE.



TEMATUYECKOE IINTAHUPOBAHHUE

7 KIIACC
KoanuecTBo yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3aesioB U TeM (undposbie)
Ne i/ Kontpousbnbie | IlpakTnyeckue
NPOrpamMmbl Bcero o0pa3oBaTte/ibHbIEC
padoThI padoThI
pecypcsl
1 [IpencraBnenune naHHBIX 7 2 bubmmorexa IOK
https://m.edsoo.ru/7f415fdc
2 OnucarenpHas CTaTUCTUKA 8 1 bubmmorexa LIOK
https://m.edsoo.ru/7f415fdc
3 CrnyyaiiHast U3MEHYUBOCTh 6 1 bubmmorexa [1OK
https://m.edsoo.ru/7f415fdc
4 Beenenue B Teoputo rpados 4 Bubmmorexa [IOK
https://m.edsoo.ru/7f415fdc
5 BeposTHOCTB ¥ yacTOoTa CIIy4aliHOr O 4 1 bub6mmoreka IIOK
COOBITHS https://m.edsoo.ru/7f415fdc
6 O0001menne, cucTeMaTU3aIis 3HAHUH 5 2 ﬁgggj;?;i;iiﬁljﬂ £415fdc
OBUIEE KOJIMYECTBO YACOB I10 34 5 5

[NPOI'PAMME




8 KVIACC

KosmuecTBo yacoB JIEKTPOHHBIE
HaumeHoBaHue pa3aejioB U TeM (uudposrbie)
Ne n/n Kontpoabubie | IlpakTHueckue
NMporpamMmbl Bcero o0pa3oBaTe/IbHbIE
padoTsI padoTbI
pecypchl
1 [ToBTOpeHme Kypca 7 Kiacca 4 Bubniorexa [IOK
https://m.edsoo.ru/7f417fh2
5 OnucarenpHas cTaTUCTHKA. PaccenBanne 4 bubmuoreka IJOK
JaHHBIX https://m.edsoo.ru/7f417fh2
3 MHoskecTEa 4 bubnuoreka [JOK
https://m.edsoo.ru/7f417fbh2
4 BeposTHOCTD c1y4aifHOro COOBITUS 6 1 bubmorexa [1OK
https://m.edsoo.ru/7f417fh2
bubmmorekxa [JOK
> Brezenne B eopiio rpagos 4 https://m.edsoo.ru/7f417fh2
. bubmuoreka IJOK
0 Cinyiafiibie cOObITHS 8 https://m.edsoo.ru/7f417fh2
7 O0600611eH1Ee, CHCTEMATH3AllHs 3HAHUI 4 2 Eggg;ﬁ;ﬁigﬁﬁn 217502
OBHIEE KOJIMYECTBO YACOB I10 34 5 1

[NPOI'PAMME
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9 KJIACC

KosmuecTBo yacoB JJ1eKTPOHHBIE
HaumeHoBaHue pa3jejioB U TeM (uu¢poBbie)
Ne n/n Kontpoabnbie | IlpakTuueckue
NMporpamMmbl Bcero o0pa3oBaTejibHbIE
padoTsI padoTbI
pecypchbl
1 IToBTOpeHme Kypca 8 kinacca 4 Bubnuorexa [IOK
P P https://m.edsoo.ru/7f41a302
bubmuoreka IJOK
2 DIICMEHTEI KOMOHHATOPHKH 4 ! https://m.edsoo.ru/7f41a302
3 r 4 bubmuoreka [JOK
COMCTpHHCCRAZ BEPOATHOCTS https://m.edsoo.ru/7f41a302
bu6nuoreka [JOK
4 Henviratis bepiynn 0 1 https://m.edsoo.ru/7f41a302
bu6mmoreka [JOK
5 7 6
Cysaiiiias Bemiiia https://m.edsoo.ru/7f41a302
bubmuoreka IJOK
6 06006 10 1
ODIIEHHE, KOHTpOTH https://m.edsoo.ru/7f41a302
OBIIEE KOJIMYECTBO YACOB I10 34 1 5

[TPOI'PAMME

11




YYEBHO-METOAUYECKOE OBECIIEYHEHUE OBPA30BATEJIBHOI'O
IMPOOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI 1JI1 YYEHUKA

* AnreOpa, 8 kimacc/ MaxkapsraeB FO.H., Mungrok H.I'., HemkoB K.U. u npyrue; mox
penaknuei TensikoBckoro C.A., AkunonepHoe oomectBo «M3marensctBo «IIpocBemenne»
* Anredpa, 9 kinace/ Maxkaperues FO.H., Munmgrok H.I'., Hemkos K.W. u npyrue; moxq

penaxuneﬁ TensakoBCKoOro CA, AKHI/IOHepHoe O6H.[CCTBO «31aTenbCcTBO ((HpOCBeH_IeHI/IC»

METOANYECKHUE MATEPUAJIBI IUISA YYUTEJIA
Teopus BepositHocTelt u ctaructuka / 10. H. Tiopun, A. A. Makapos,

. P. Beicouxkuii, . B. Slmenko. — M.: MITHMO: AO «MocKOBCKHE YI€OHUKNY

NU®POBBIE OBPA3OBATEJIBHBIE PECYPCbBI U PECYPCbI CETU UHTEPHET
http://school-collection.edu.ru/catalog/rubr/5ececba0-3192-11dd-bd11-0800200c9a66/
https://urok.1c.ru/library/mathematics/virtualnye_laboratorii_po_matematike 7 11 kl/teoriya
veroyatnostey/

https://epmat.ru/modul-algebra/urok-4-statistika-veroyatnosti/

https://infourok.ru/vvedenie-v-teoriyu-grafov-4725656.html
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