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MNOACHUTEJIBHASA 3AIINCKA

B coBpemenHoM 11ubpOBOM MHUpPE BEPOATHOCTh U CTATHCTHKA MPUOOPETAIOT
BCE OOJIBIIYIO 3HAYUMOCTh, KaK C TOUKH 3PEHHS MPAKTUUYECKUX MPUIIOKEHUMN, TaK
U UX pOJIM B 00pa30BaHUU, HEOOXOAUMOM KaXXJIOMy 4esoBeKy. BospacTaer uncio
npodeccuii, mpu OBIAJCHUH KOTOPBIMH TpeOyeTcst Xxopolnasi 6a3oBas MOATOTOBKA
B 00JIacTU BEpOSITHOCTM U CTAaTUCTUKM, Takas TOJrOTOBKAa Ba)XxHa A
POJIOJKEHUS 00pa30BaHus U 1JIs YCIEIIHON MPO(PECCUOHATIbEHON Kaphephl.

Kaxx11p1il 4enoBeKk MOCTOSHHO MPUHUMAET PEIICHUS] HA OCHOBE MMEIOIINXCS Y
HEro JaHHBIX. A 1151 0O0CHOBAHHOTO MPUHSATHUS PEIICHNUS B YCIOBUAX HEJOCTATKA
WM U30bITKa WH(DOpPMAIMK HEOOXOAMMO B TOM YHCIIE XOPOIIO chopMUpOBaHHOE
BEPOSITHOCTHOE U CTATUCTUYECKOE MBILIICHHE.

MMeHHO m1o3TOMYy OCTpO BCTajga HeoOXOoAMMOCTh c(opMupoBaTh Yy
obyJaroruxcsi QyHKIIMOHATBHYIO TPAMOTHOCTbD, BKIIFOUAIOIIYIO B Ce0sl B KaUeCTBE
HEOTBEMJIEMOM  COCTaBJIIOIIEH YMEHME  BOCIHPUHHMATh W KPUTHYECKH
aHaAJIM3UPOBATh MHPOPMAIUIO, MTPEICTABICHHYIO B PA3IMYHBIX (HOpMax, TOHUMATh
BEPOSITHOCTHBIA XapakTep MHOTUX PEAIbHBIX TMPOIECCOB U 3aBHUCHUMOCTEH,
MPOU3BOAUTH MPOCTEHIIINE BEPOATHOCTHBIE PACUETHI.

3HaKOMCTBO B yueOHOM Kypce C OCHOBHBIMH MpPHUHIIMIIAMU cOOpa, aHaIu3a u
NpECTaBICHUS JaHHBIX W3 Pa3IMYHbIX cdep KU3HU OOIIEeCTBa U TOCyJapCTBa
npuoOuaeT oOydammmxcs K OOLIECTBEHHBIM HWHTepecaMm. M3ydeHue oOCHOB
KOMOMHATOPUKU pa3BUBAET HABBIKM OpraHU3AlMM Tepedopa W Mojacuéra 4vuciia
BApUAHTOB, B TOM YHUCJIE€ B MPUKIIATHBIX 33/1a4ax. 3HAKOMCTBO C OCHOBaMH TEOPUU
rpadoB co3gaét MaTemaTH4eCcKuil PyHIaMEHT U1t POPMHUPOBAHUS KOMIIETCHLIUN B
obOnactu MHPOPMATUKU U MUGPOBBIX TeXHONOTHN. [Ipyn M3yyeHUN CTATUCTHKHU U
BEPOSITHOCTH O0OOTallatoTCs TMPEICTaBICHUS OOYyYalolUuXcsi O COBPEMEHHOU
KapTUHE MHpa M METOJIax €ro HUccienoBaHus, OpMUPYETCS MOHMMAHHE POJIU
CTaTHCTUKH KaK UCTOYHHKA COIMAIBHO 3HAYUMON MH(OPMAIIMK U 3aKJIaIbIBAIOTCS
OCHOBBI BEPOSITHOCTHOTO MBIIIICHUSI.

B cooTBercTBUMM C JAaHHBIMHU LENSIMH B CTPYKType HpPOrpaMMbl y4eOHOTO
Kypca «BepoSTHOCTh U CTaTUCTHKa» OCHOBHOT'O OOIIEro 0Opa30BaHUs BbIJIEICHBI
clenyIollue cojaepKaTeabHOo-MeToauyeckue JuHuu: «lIpencraBieHue JaHHBIX U
omucareibHas CTAaTUCTHKa», «BeposTHOCTH», «ONeMEeHThl KOMOMHATOPHUKUY,
«BBenenune B Teopuro rpadoBy.

Copnepxanue nuaun «lIpencraBienre NaHHBIX U ONUCATENbHAS CTATUCTHKAY
CIIYy’UT OCHOBOW Il (hOPMHUPOBAHMSI HABBIKOB pabOThl ¢ HHOpMAILME: OT
YTeHUS] M MHTepIpeTanuu WHGOpMaIui, MpeACTaBIECHHON B TaOmuuax, Ha
auarpamMmax W rpaukax, 10 cOopa, MpencTaBieHHs W aHalIM3a JaHHBIX C
UCIOJIb30BAaHUEM CTAaTHUCTHUUYECKHUX XapPAaKTEPUCTUK CPEIHUX M PACCEUBAHUA.
PabGoTas ¢ naHHbIMH, OOydYaromIMECs Y4YaTCs CUYMTBIBATH U HHTEPIPETHPOBATH



JIAaHHbIC, BBIABUTaTh, apTYMEHTUPOBATh M KPUTUKOBATh MPOCTEHIINE TUIOTE3HI,
pPa3MBITIUIATh HaJ (PaKTOpamu, BHI3BIBAIOIIMMH W3MEHYHUBOCTh, M OIIEHUBATH HX
BIIMSIHUE HA PACCMATPUBAEMBbIE BETMYUHBI U ITPOLIECCHI.

NHTYyUTUBHOE MPEACTABICHUE O CIy4allHOM HM3MEHUYHMBOCTH, MCCIIECIOBAaHHE
3aKOHOMEPHOCTEM M TEHICHUMUM CTAHOBUTCS MOTHUBUPYIOIIEH OCHOBOM JJIA
VU3y4YE€HUs TEOPUH BEPOSITHOCTEW. bonbmioe 3HAUYeHHME HUMEIOT MPAKTAYECKUE
3a/1aHusl, B YACTHOCTHU ONBITHI C KIIACCUYECKUMU BEPOSATHOCTHBIMU MOJICIISIMH.

[ToHsiTHE BEPOSTHOCTH BBOAMTCS KaK Mepa MPaBIONOA00US CIy4yalHOTO
coObiTusi. Ilpu wu3ydenun ydeOHOro Kypca oOydarouuecs 3HaKOMSTCS C
NPOCTEMIIMMUA ~ METOJAMHU  BBIYMCICHHUS  BEPOSATHOCTEM B CIy4aillHbIX
DKCIIEPUMEHTAX c PaBHOBO3MOHBIMH AJI€MEHTapHBIMU UCXO0/1aMH,
BEPOSITHOCTHBIMU 3aKOHAMU, MO3BOJISIOMIMMH CTaBUTh U PENIaTh 00Jee CIOKHBIC
3amaun. B ydeOHbBI Kypc BXOJSAT HauyajgbHbIE MPEACTABICHUS O CIy4YalHBIX
BEJINYMHAX U UX YUCJIOBBIX XapaKTEPUCTHUKAX.

B pamkax y4eOHOro Kypca OCYIIECTBISECTCS 3HAKOMCTBO OOYYaIOIIUXCS C
MHOKECTBAMU M OCHOBHBIMH OII€PALIUSIMU HAJl MHOXKECTBAMU, PACCMATPHUBAOTCS
NpUMEphbl MIPUMEHEHUST JIJIsl PELICHUs 3a/lad, a TaKyKe MCIOJIb30BaHMS B JPYIUX
MaTEeMaTUYECKUX KypcaxX U yueOHBIX MpeaMeTax.

B 7-9 knaccax usywaercss y4eOHBINM Kypc «BeposiTHOCTh M CTaTHCTHUKaA», B
KOTOpBI  BxonmsT pazgensl: «lIpencraBieHue JaHHBIX M omMcaTeIbHas
CTaTUCTUKa», «BeposTHOCTEY, «DleMeHThl KOoMOWHATOpUKW», «BBeneHne B
Teoputo rpadoBy.

Ha uzyuenue yueOHoro kypca «BeposiTHOCTh U cTaTucTHKa» oTBOaUTCA 102
yaca: B 7 kiacce — 34 yaca (1 gac B Hexemo), B 8 kiacce — 34 ygaca (1 gac B
Heneno), B 9 kiacce — 34 Jaca (1 gac B Heneno).



COJEPKXAHME OBYUYEHUA
7 KIIACC

[IpencraBienne qaHHBIX B BUAE TAONHUI, AMArpaMm, rpadukoB. 3amoIHeHUE
TaOJUIl, YTEHHWE W TIOCTPOCHHE JuarpaMM (CTOJIOMKOBBIX (CTOJIOYATHIX) M
KpYTOBbIX). UTeHHEe rpauKoB peanbHbIX IpoleccoB. M3Bneuenre nudopmanuu us3
JMarpaMM U TaOJIHIL, UCTIOIb30BAHUE U MHTEPIPETALIUS TAHHBIX.

OnwucarenpHasi CTATUCTHKA: cpelHee apuMeTHdyeckoe, MeauaHa, pa3Mmax,
HauOoblllee M HAaWMEHbIIEe 3HAYCHHs HaOopa YHUCIOBBIX AaHHBIX. [Ipumepsl
CIly4YaliHOM U3MEHYUBOCTH.

CrnydaitHbIil 3KCIIEpUMEHT (OIBIT) M cllydaiiHoe coObiTHe. BeposaTHocTh H
gacTtoTa. Posib MamoBepOsITHBIX U MPAKTHYECKH JTOCTOBEPHBIX COOBITHI B MPUPOJIE
u B oOmiectBe. MoHeTa 1 UrpanbHasi KOCTh B TEOPUU BEPOSATHOCTEH.

I'pad, BepmmHa, pebpo. Cremenp BepmmHbl. Yucino pédep u cymmapHas
creneHb BepuiuH. IlpencraBnenue o cBszHoctu rpada. Llenu u mukisl. [yt B
rpadax. O6xon rpada (disiepoB myTh). IlpencraBieHue 00 OpUEHTUPOBAHHOM
rpade. Penienne 3agau ¢ momonuisio rpagos.

8 KJIACC

[IpencraBienne qaHHBIX B BUAE TAOIUI, TUarpaMM, rpadukoB.

MHOXECTBO, 3JEMEHT MHOXECTBa, MOAMHOXKecTBO. Omnepauuu Hax
MHOKECTBaMHU: 00beIUHEHHE, MepeceueHue, aononHenue. CBoiicTBa omnepanui
HAJ| MHOXXECTBAMM: II€PEMECTUTEIIBHOE, COYETATEIbHOE, pPaCIpeIeIuTEIbHOE,
BKJItoueHus. Mcnonb3oBaHue rpauUyecKoro IpeacTaBICHUs] MHOXECTB JUIs
ONMCaHUs PEAbHBIX MPOLIECCOB U SIBICHUI, IPU PELICHUHN 3a/1a4.

N3mepenne paccerBaHus JaHHBIX. J(Mcrnepcus M CTaHIApTHOE OTKIOHEHUE
4HCJIOBBIX HA0OPOB. JlnarpamMma paccenBaHus.

OnemeHTapHble COOBITHA ciydaiiHOro onblta. CiydaiiHble  COOBITHSL.
BepositHoctn  coObITuii.  OnbITBI € PaBHOBO3MOXKHBIMHM ~ 3JIEMEHTAPHBIMU
coObrTusiMu. CiyyaitHpiii BbIOOp. CBS3b MEXKIY MAJOBEPOATHBIMH U MPAKTHUUECKU
JIOCTOBEPHBIMHU COOBITUSIMU B IPUPO/IE, OOIIECTBE U HAYKE.

HepeBo. CBolicTBa JEpEBBEB: EIMHCTBEHHOCTh IIyTH, CYLIECTBOBAaHUE
BUCSAYEH BEpIIMHBI, CBSA3b MEXKIY YMCIOM BEpIIMH U uucioMm pédep. IIpaBuino
yMHOXeHHs. Penienue 3aa4 ¢ momopto rpados.

[IpotuBononoxueie coObiTusA. [uarpamma DOiinepa. OObeauHEHHE WU
nepeceyeHne coObiTuii. HecoBmectHpie  coObiTus. dopmyna  crnoxkeHus
BEPOSTHOCTEW. YCIIOBHAs BEpPOATHOCTh. IIpaBuino ymHOxeHus. HeszaBucrumblie
coObiTus. IlpencraBieHue skcriepuMeHTa B BUIE JepeBa. PemeHue 3amay Ha



HAaXOXKJEHUE BEPOSITHOCTEH C TOMOIIBIO JepeBa CIyYalHOTO JKCIEPUMEHTA,
auarpamm Jisepa.
9 KJIACC

[IpencraBienne JaHHBIX B BHIE TaOmUI, Juarpamm™, Tpa@UKoB,
UHTEpIIpeTalus JaHHbIX. YTeHHE U MOCTpOeHUE Ta0Iull, AUarpaMm, rpauKkoB 1O
peabHbIM JIaHHBIM.

[lepectanoBku u (akropuan. CodyeTaHusi U YUCIO codeTaHUil. TpeyronbHUK
[Tackains. Pemenue 3amay ¢ CHOJb30BaHUEM KOMOMHATOPUKH.

['eomeTrpuyeckass BeposITHOCTh. Ciy4ailHbI BbIOOp TOYKM M3 (UTYpPHI Ha
IIJIOCKOCTH, U3 OTPE3Ka U U3 YT OKPYKHOCTH.

HcnbiTanne. Ycnex m Heypaya. Cepusi MCHBITAHWM 10 TEPBOTO ycrexa.
Cepust ucnbiTannii bepHymun. BeposSTHOCTH COOBITHMI B CepUU  HMCIHBITAaHUN
bepnymnu.

CnyuvaliHas BeIMYMHA U PACIPEIEIICHHE BEpOSITHOCTEH. MaremaTuueckoe
oxuaanue U gucnepcus. [lpumepsl MaremMaTH4ecKoro - OXUIAHUA — Kak
TEOPETUYECKOTO CPEIHET0 3HAYEHHUs BENMYMHBL. MaTeMaTH4eCKOE OKHIAHUE U
JUCIIEPCHS]  CIyYallHOM BEJIIMYMHBI «YHCIO YCIIEXOB B CEPUM HUCIBITAHUM
bepnynnmy.

[Tonsitue o 3akoHe OOIBIKX uyncen. M3mepeHne BEpOSTHOCTEH C MOMOIIBIO
yacToT. Posib 1 3HaUeHME 3aKOHA OOJIBIINX YUCEN B MPUPOJIEe U OOIIECTBE.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA TTIPOI'PAMMBI
YYEBHOT'O KYPCA «BEPOATHOCTD MU CTATHUCTHUKA» HA
YPOBHE OCHOBHOI'O OBIIIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIn4yHOCTHBIE pe3yJbTaThl OCBOCHHMS MporpamMmbl y4yeOHOro Kypca
«BepoATHOCT M CTATUCTHKA» XapAKTEPU3YIOTCSL:

1) naTpuoTHYecKoe BOCIMTAHHE:

IIPOSIBICHHEM MHTEpeca K IPOLNUIOMY M  HACTOSAIIEMY POCCUHCKOMN
MaTE€MaTUKH, LEHHOCTHbIM OTHOLIEHWEM K  JOCTH)KCHHUSIM  POCCUHCKHX
MaTE€MaTUKOB U POCCUHCKOM MAaTEMaTUYECKOM IIKOJBbI, K MCIOJB30BAaHUIO 3THX
JOCTHKEHHUM B IPYTHX HayKaX U MPUKIATHBIX cepax;

2) rpa;KaIaHCKoOe M 1YXOBHO-HPABCTBEHHOE BOCIIMTAHHE:

TOTOBHOCTBIO K BBITIOJIHEHUIO O0S3aHHOCTEH rpakJaHMHA U PeaTu3alliu ero
opaB, IMPEACTAaBICHUEM O MaTeMaTUYeCKUX OCHOBAX (PYHKIIMOHUPOBAHUSA
Pa3IMYHBIX CTPYKTYp, SBJICHUH, IPOLEAYp IPaKJaHCKOro oOuecTBa (Hanpumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTBIO K OOCYXACHUIO ATHUECKUX MPOOJIEeM, CBI3aHHBIX
C MpPaKTUYECKHUM MPUMEHEHUEM JOCTWKEHUH HAayKH, OCO3HAHHEM Ba)XHOCTU
MOPAJIBHO-3THYECKUX ITPUHIUIIOB B JACATEIBHOCTH YYEHOIO;

3) Tpy/10BOE BOCIIUTAHHUE:

YCTAHOBKOM HAa aKTMBHOE Yy4YacTHE€ B PCEIICHUM IPAKTUYECKUX 3anad
MaTEMaTUYeCKOM HaNpaBJICHHOCTH, OCO3HAHMEM BAXHOCTH MAaTEMaTUYECKOIO
o0Opa3oBaHMsl HAa MPOTSHKEHUHM BCEW KU3HU IS YCHEHIHOM Mpo¢ecCHOHaIbHON
JESATEIIbBHOCTY U Pa3BUTUEM HEOOXOIMMBIX YMEHHUH, OCO3HAaHHBIM BbIOOpPOM H
IOCTPOCHUEM MHIAUBUAYAIbHON TPACKTOPUHM OOPAa30BAHUS U )KU3HEHHBIX IIJIAHOB C
y4€TOM JTUYHBIX HHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTE;

4) 3cTeTn4YecKoe BOCTIUTAHUE:

CIIOCOOHOCTBIO K SMOIMOHAIBHOMY U  OCTETHUYECKOMY BOCHPHUATHIO
MaTEeMaTHYECKUX OOBEKTOB, 3a/]ay, PELICHUM, PacCyX ACHHUH, YMEHHUIO BUJAETH
MaTEeMaTU4YeCKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

S) HeHHOCTH HAYYHOI'0 ITO3HAHUSA:

OpUEHTALlUE B JIEATEIbBHOCTH HA COBPEMEHHYIO CHCTEMY HAy4YHBIX
IPEJICTaBICHUH 00 OCHOBHBIX 3aKOHOMEPHOCTSAX PA3BUTHUS YEJIOBEKA, IPUPOJBI U
oOuiecTBa, TMOHMMAaHUEM MAaTEMaTUYECKOW HAyKH Kak cQepbl 4YeloBEYEeCKOU
JEATEIbHOCTH, JTANlOB €€ pa3sBUTHA U 3HAYUMOCTHU Ul Pa3BUTHUS LMBWIN3ALMM,
OBJIAJICHUEM SI3BIKOM MATEMaTHKW U MAaTEMAaTHYECKOW KYJIbTYpPOH Kak CpelCTBOM
NO3HAHWS MHpPA, OBJIAJICHUEM MPOCTEUIIMMH HaBbIKAMHU HCCIEI0BATEIbCKON
NEATEIbHOCTH;



6) ¢usuueckoe BocnuTaHue, (popMHpPOBaHHE KYJIbTYPHI 3A0POBbS H
IMOLMOHAJIBHOIO 0J1ArONOyYHs:

TOTOBHOCTBIO MMPUMEHATH MATEMaTUYECKHE 3HAHMS B HHTEPECaX CBOEIrO
3I0pOBbs, BEAEHUA  370poBOoro oOpa3a JKM3HM  (340pOBOE  IHTAHUE,
COQIaHCUPOBAHHBIM PEKHUM 3aHATUH M OTHAbIXA, peryisipHas (¢usnueckas
aKTUBHOCTH), C(OPMHUPOBAHHOCTHIO HaBbIKa pediekcuu, NpU3HAHHEM CBOETO
IpaBa Ha OMIMOKY U TAaKOTO K€ MpaBa JAPYroro 4yeaoBeKa;

7) 3K0JIOTHYeCKOe BOCIIMTAHHE:

OpHEHTALlME HAa NIPUMEHEHNE MAaTEMAaTUYECKUX 3HAHMM JUIS pelleHus 3a1ad
B 00JacTH COXPAHHOCTH OKpY’KAaloLIeH cpeabl, IMJIaHUPOBAHUS IOCTYNKOB U
OLIEHKM HMX BO3MOJKHBIX IIOCJIEICTBUM JUIsl OKPYKAIOLIEH Cpelbl, OCO3HAHUEM
rJ100abHOTO XapaKTepa IKOJIOTUYECKUX MPOOJIEM U MyTeH WX PEIICHHUS;

8) aganTanus K M3MEHAIMUMCS YCJOBMAM COLMAJIBHOW U NMPHUPOAHOH
cpeabl:

TOTOBHOCTBIO K JEHCTBUSAM B YCIOBUAX HEONPENEIEHHOCTH, MOBBILIEHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH YE€pPE3 NMPAKTHUECKYIO JEATEIbHOCTb, B TOM YHUCIIE
YMEHHE YUUTHCA y OPYTHX JIOAEH, mpuoOpeTaTh B COBMECTHOM IESATEIbHOCTH
HOBBIC 3HAHUS, HABBIKA U KOMIIETCHIIMH U3 OIIbITA IPYTHUX;

HEOOXOJUMOCTBIO B (OPMUPOBAHMM HOBBIX 3HAHWM, B TOM YHUCIE
dbopMynTupoBaTh UJIEH, TOHITUS, TUTIOTE3bI 00 O0BEKTaX U SIBJICHUSIX, B TOM YHCIIE
paHee HEU3BECTHBIX, OCO3HaBaThb JEPUIUTHl COOCTBEHHBIX 3HAHUN W
KOMIIETEHTHOCTEH, INIAHUPOBATh CBOE Pa3BUTHUE;

CIIOCOOHOCTBIO  OCO3HABaTh  CTPECCOBYIO  CHUTYalUlO, BOCIPUHHMMATH
CTPECCOBYIO CHUTYyallMI0 KakK BbI30B, TPEOYIOUIMI KOHTpPMEpP, KOPPEKTUPOBATH
NPUHUMAaeMble pEIICHUsT U ACUCTBUS, (POPMYIUPOBATH M OICHUBATh PHUCKH U
NOCEACTBUS, POPMHUPOBATH OIIBIT.

METAINIPEIMETHBIE PE3YJIBTATbBI

ITo3HaBaTe/IbHBbIEC YHUBEPCAJIbHBIC YUeOHbIE 1eiiCTBUS

Ba3oBble Jjornyeckue AeicTBHA:

e BBUBJSATh U XapPaKTEPU30BATh CYIIECTBEHHBIEC MPU3HAKA MATEMATUUYECKUX
00BEKTOB, TOHSTHI, OTHOIICHWH MEXIYy TMOHATUSIMH, (OPMYIHPOBATH
ONpENECNCHUs]  MOHSATHUM, YCTAHABJIMBATh  CYIIECTBEHHBIM  MPU3HAK
KJaccuuKalu, OCHOBaHUS [Jisi OOOOIIEHHS W CpPaBHEHUS, KPUTEPUU
MPOBOJIUMOTO AHAJIN3A;

e BOCIPUHUMATH, (OPMYIUPOBATH W  MPEOOPA3OBBIBATH  CYXKICHUS:
YTBEPAUTEIbHBIE W OTPUIIATEIbHBIC, CAMHUYHBIC, YaCTHBIE W OOIIHE,
YCJIOBHBIE;



BBISIBIIAITH ~ MAaTEMaTHYECKHWE  3aKOHOMEPHOCTH,  B3aWMOCBSI3U |
npotuBopeurss B (akTax, JaHHBIX, HAONIOACHUSX W YTBEPKICHUSX,
npemiaraTh KpUTEPHUH 7S BBISIBJICHUSI 3aKOHOMEPHOCTEH M MPOTHUBOPEUNI;
JieNaTh BBIBOJBI C HCIOJb30BAaHUEM 3aKOHOB JIOTHKH, JCTyKTUBHBIX W
WHIYKTUBHBIX YMO3AKIIOUCHHUA, YMO3aKIIIOUEHUH TI0 aHAJIOTHH;

pa30upaTh MOKa3aTeIbCTBA MAaTEMATHUYECKUX YTBEPKICHUU (TPSMBIE U OT
MPOTUBHOTO), TPOBOJUTH CAMOCTOSTEILHO HECJIOXHBIE OKa3aTelIbCTBA
MaTeMaTHYeCKUX (aKTOB, BBICTPAMBATH APTYMEHTAIMIO, MPUBOJIUTH
IPUMEPBI 1 KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIEC PACCYKICHUS;
BBIOMpaTh CIOCOO permieHus ydeOHOM 3ajauu (CpaBHUBATh HECKOJIBKO
BApUAHTOB peIICHUs, BBHIOMpaTh HauOoOJIee TOAXOMAIMUNA C YIETOM
CaMOCTOSITEJIHO BBIJICJIEHHBIX KPUTEPHUEB).

Ba3oBbIe uccieaoBaTe/IbLCKHeE JeCTBUA:

UCTIOJIb30BaTh BOMPOCH KaK HCCIIENOBATEIbCKH WHCTPYMEHT IO3HAHUS,
dbopMynupoBaTh BOMPOCHL, (PUKCUPYIOIIKME MPOTUBOpEUHE, MpolIemy,
CaMOCTOSITENIbHO YCTaHaBIMBATh HKCKOMOE U JaHHOE, (POPMHUPOBATH
TUIOTE3Y, apIyMEHTHUPOBAThH CBOIO MO3UIINIO, MHEHUE;

NPOBOJAUTH TIO CaMOCTOATEIBHO COCTaBICHHOMY TUIaHY HECIOXKHBIN
IKCIIEPUMEHT, HEOOJIBIIIOE HCCIIET0BaHNE 110 YCTAHOBICHUIO OCOOEHHOCTEH
MaTEMaTU4YECKOTo 00bEKTa, 3aBUCUMOCTEN 00BEKTOB MEKTY COOOI;
CaMOCTOSITENTbHO (pOPMYIHPOBATH 000OIIEHHSI W BBIBOJBI MO PE3yJbTaTaM
NpOBEAEHHOTO HAOMIOJCHUS, WCCIICOBAHMS, OILIEHWBATh JIOCTOBEPHOCTH
MIOJTyYEHHBIX Pe3yIbTaTOB, BEIBOJIOB H 0000IIEHNUH;

IPOTHO3MPOBATh BO3MOXXHOE pa3BUTHE TMpOIEcca, a TaKKe BBIJIBUTATh
IPEIOJIOKEHUS O €TO PA3BUTHUU B HOBBIX YCJIOBHUSX.

Pabora ¢ undopmanmeii:

BBISIBIISITh HEJOCTATOYHOCTh U M30BITOYHOCTH HH(GOpPMAIMH, JaHHBIX,
HEOOXOIUMBIX JUISI peILICHHs 3a/1a4H;

BbIOMpaTh, aHAJIM3UPOBATh, CHUCTEMATHU3UPOBaTh M HHTEPIPETUPOBATH
uHGOPMAIIMIO PA3IMYHBIX BUAOB U (OPM MPEICTaBICHHUS,

BbIOUpaTh (GoOpMy TpencTaBieHHs HHPOPMAUU U UIUIIOCTPUPOBATH
peliaemMble 3aJaud  CXeMaMH, JAdarpaMMmaMmM, WHOW rpadukodl M uX
KOMOHMHAIUSIMU,

OLICHMBATh HAAEKHOCTH HHPOPMAIMHM IO KPUTEPHUSM, MPEIOKEHHBIM
YUUTEIEM UIH CPOPMYIUPOBAHHBIM CAMOCTOSTEIBHO.

KoMMmyHMKaTHBHBIE YHMBeEpPCAJIbHbIE YYeOHbIe 1eiCTBHUA:

BOCIIpUHUMATDL U q)OpMYJ'II/IpOBaTI: CYyXKACHUA B COOTBCTCTBUHU C YCIOBUAMU
" neaAMn 06H_ICHI/IH, ACHO, TOYHO, I'PaMOTHO BbIPAKaTb CBOIO TOUKY 3PCHUA



B YCTHBIX U MHCbMEHHBIX TEKCTaX, JaBaTh MOSCHEHUS MO XOAY pPELICHUS
3aJa4, KOMMEHTHUPOBATh MOJYyYEHHBIN PE3yIbTaT;

B X07ie 00CYX/IeHHUs 3a7]aBaTh BOIIPOCHI MO CYIIECTBY OOCY>KIaeMOW TEMBI,
npo0JIeMbl, pelraeMoil 3a7auu, BbICKa3bIBaTh MJICH, HAICIICHHBIC Ha MOWMCK
pEIICHUs, COIMOCTABIATh CBOM CYXIEHHS C CYXICHUSMH JPYTUX
YYaCTHUKOB JAMANIora, OOHApYKUBATh pa3iHyude U CXOJCTBO IO3MILIUN, B
KOPPEKTHOM opme popMyaupoBaTh pa3HOIIACHS, CBOH BO3PAKECHHS,;
NPEICTaBIsITh  PE3yJAbTaThl  pEIICHHUS  3ajaud, IKCIIEPUMEHTA,
WCCIICIOBAHMSI, TIPOEKTA, CAMOCTOSITEIIEHO BEIOMpATh (pOpMaT BBICTYIICHUS
¢ y4€TOM 3a7a4 Mpe3eHTAIMH U OCOOCHHOCTEN ayIUTOPHH,

NOHMMATh M UCIOJB30BaTh MPEUMYIIECTBA KOMAaHIHONW M MHAMBUAYAIbHON
pabOThI pU PEIICHUH YYCOHBIX MATEMATUICCKUX 3a71aY;

NPUHUMATH 11€7h COBMECTHOU NEATEIhHOCTH, IUIAHUPOBATH OPTaHHU3AIUIO
COBMECTHOH pabOTBI, pacmpeaensiTh BUIbI padOT, JOrOBApUBATHCA,
00CcyX1aTh TPOIIeCC U pe3yabTaT padoThl, 0000IIaTh MHEHUSI HECKOJIBKUX
JIIOICH;

y4yacTBOBaTh B TPYNMNOBBIX ¢opmax paboTel (0OCyxaeHus, oOMeH
MHEHUSIMHU, MO3TOBBIE IITYPMBI U JIPYTHUE), BHIMOIHITH CBOIO YacTh PabOTHI
U KOOPAWHHPOBATH CBOM JICHCTBUS C JAPYTMMH WICHAMH KOMAaH]IbI,
OLICHMBATh KaueCTBO CBOETO BKJaJa B OOMIMH HPOAYKT MO KPUTEPHUSIM,
c(hOpMyJIMPOBAHHBIM YYACTHHUKAMH B3aUMO/ICHCTBUS.

PeryasiTuBHbIE YHHBepcaJbHbIe YueOHbIe NeiCTBUSA

Camoopranusanus:

CaMOCTOSITEJIbHO COCTAaBJIAThH IIJIaH, aJITOPUTM PELIEHUs 3aJaud (WU €ro
4acTh), BbIOMpaTh CIOCOO pELIEHUS C YYETOM HMEIOUIMXCA PECYpPCOB U
COOCTBEHHBIX BO3MOXKHOCTEH, apryMeHTHpPOBaTb M KOPPEKTHUPOBATH
BapHAHTHI PEHICHU ¢ Y4ETOM HOBOW MH(OpMALIUK.

CﬂMOKOHTpOJ’Ib, SMOIUOHAJIbHbIN HHTEJIEKT:

BJIAJIETh CIIOCOOAMH CaMOIIPOBEPKH, CAMOKOHTPOJIS IpoLiecca U pe3yJibTaTa
peleHns MaTeEMaTHIECKOM 3a1a4u;

IIPEABUIETh TPYAHOCTH, KOTOPBIE MOTYT BOSHUKHYTbH IIPU PELICHUH 3a1a4H,
BHOCUTb KOPPEKTUBBI B JESATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENIBCTB,
HalICHHBIX OIINOOK, BBISIBICHHBIX TPYIHOCTEH;

OLICHUBATb COOTBETCTBUE PE3YyJIbTATA NEATEIBHOCTH IOCTABICHHON LEIU U
YCIOBUSIM, OOBSCHATh MPUUYUHBI AOCTH)KCHHMS WU HEIOCTHIKEHUS LENH,
HAXOAMUTh OMHOKY, 1aBaTh OLIEHKY TPHUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATDBI



K xoHiy oOyuenus B 7 KJjacce OOYYArOMIMICS TOJYYHUT CICTYIOIIHE
IpEeIMETHbIE PE3YJIbTATHI:

Uutath wuHOpMalMIO, TPEACTABICHHYIO B TaOlulax, Ha Jauarpammax,
NpPEICTaBIsATh JaHHblE B BUAE TaOMHUI, CTPOUTH IUATPAMMBI (CTOJIOMKOBBIE
(cTronbuatkie) ¥ KpyroBbI€) IO MAaCCHBAM 3HAYCHUH.

OnuceiBaTh W MHTEPHPETUPOBATH  peajbHbIE  YHUCJIOBBIE  JIaHHBIE,
Mpe/ICTaBICHHbIE B TA0JIUIIAX, HA IUarpaMmax, rpaukax.

Wcnonb3oBaTh 11 ONMUCAHUSl JAHHBIX CTATHCTHMYECKUE XapaKTePUCTUKHU:
cpenHee apudpMeTHUECKOe, MeauaHa, HauOoJblllee M HAaUMEHbIIEee 3HAYCHHUS,
pa3mMax.

WmeTrh mpencraBieHue O CIy4ailHOM HM3MEHYMBOCTM Ha MpuUMepax IeH,
(bu3MYeCKUX BEIIMYUH, AHTPOMOMETPUYECKUX AHHBIX, UMETh MPEACTABICHUE O
CTaTUCTHYECKON yCTONYUBOCTH.

K xoHiy oOyuenus B 8 Kkjacce OOyYarOMIMICS TOJYYHT CICTYIOIIHE
peIMEeTHbIE PEe3yIbTaThI:

W3BnekaTh ¥ npeoOpa3oBbIBaTh HHGOPMAIIMIO, MPEACTABICHHYIO B BHUIE
Tabull, [uarpamm, rpadukoB, MPEICTaBIATh JaHHbIE B BUJE TAOJMII, TUATPAMM,
rpadukoB.

OnuceiBaTh JaHHBIE C MOMOIIBIO CTAaTUCTHYECKHX IOKA3aTeNe: CpeaHuX
3HAUYEHUI U Mep paccerBaHus (pa3Max, TUCIIEPCUsi U CTAaHAAPTHOE OTKJIOHEHHE).

HaxonuTh 4acTOThl YUCIOBBIX 3HAYEHHN M YacCTOTHI COOBITUN, B TOM YHCIIE
0 pe3yJbTaTaM U3MEPEHUN U HAOIIOACHU.

HaxomuTth BepOATHOCTH CilydallHBIX COOBITUH B OMBITaX, 3Has BEPOATHOCTH
AIIEMEHTApHBIX COOBITHI, B TOM 4HCI€ B OIBITAX C PaBHOBO3MOXXHBIMU
AJIEMEHTAPHBIMU COOBITUSIMHU.

Hcnonb3oBaTh rpaduyeckue MOJEIHU: JEPEBO CIY4alHOTO 3KCIEPUMEHTA,
auarpammbl Dijepa, YucaoBast mpsimasi.

OnepupoBaTh MOHATUSMH: MHOXXECTBO, IIOJAMHOXECTBO, BBINOJHATD
omepanuy HaJ MHOXECTBAaMHU: OOBEIWHEHHUE, TIepeceueHue, JOMOJHEHHE,
NEPEUUCIISATh FIEMEHThl MHOXKECTB, IPUMEHSITh CBOICTBA MHOXKECTB.

Hcnonb3oBaTh Tpaduueckoe MpEeACTABICHHE MHOMXECTB W CBS3EH MEXay
HUMU JIJI51 ONMCAHUS MPOIECCOB U SBJICHHI, B TOM YHCIJI€ IIPU PEIIEHUH 3a7a4 U3
JIPYTUX Y4EOHBIX MIPEIMETOB U KYypPCOB.

K koHiy oOyueHus B 9 kiacce oOydarOHIMICS TOJYYHUT CIETYIOIINE
IpeIMETHbIE PE3YJIbTATHI:

W3Bnekat W mpeoOpa3oBbiBaTh HMH(OpMaIUIO, TMPEACTABICHHYIO B
pa3iMyYHBIX MCTOYHHMKAX B BHUJE TaONHUL, Auarpamm, rpadukoB, MpPEACTABIATH
JaHHBIC B BUJE TaOIUI], TUarpamm, rpad)uKoB.



Pemate 3amaum OpraHM3oBaHHBIM TEpeOOPOM BapUAHTOB, a TaKXKe C
WCITOJIb30BAaHNEM KOMOWHATOPHBIX MPABUII U METOJIOB.

Hcnonb30BaTh OMMCATENbHBIE XAPAKTEPUCTUKU IS MACCHUBOB YHMCIIOBBIX
JAHHBIX, B TOM YHCJIE CPETHUE 3HAYCHUS U MEPBI PACCEHBAHUS.

HaxonuTh 4acToThl 3HAYEHUI U 4acCTOTHI COOBITHS, B TOM YHKCIE MOJb3YSCh
pe3ybTaTaMu MPOBEAEHHBIX U3MEPEHUI 1 HAOIOICHUN.

Haxonuth BepOsSITHOCTH CITy4allHBIX COOBITHI B M3YYEHHBIX OIBITaX, B TOM
YHCJI€ B OMNbITaX C PAaBHOBO3MO>KHBIMHU 3JIEMEHTAPHBIMH COOBITHUSIMHU, B CEpUSIX
WCIIBITAHUM J10 TIEPBOI0O YCIIEXa, B CEPUIX UCTBITAHUN bepHyuIn.

NmMets mnpencraBiaeHUE O CIy4allHOM BEJIMYMHE W O PACHpPEIEIICHUU
BEPOSTHOCTEM.

NMeThs mpencraBieHWe O 3aKOHE OOJBIIUX YHCET KAaK O TMPOSBICHUU
3aKOHOMEPHOCTH B CIy4yalHON M3MEHYMBOCTH U O POJIM 3aKOHA OOJIBIIMX YUCENT B
MIPUPOJIC U OOIIIECTBE.
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IPOBEPSIEMBIE TPEBOBAHUS K PE3YJBTATAM OCBOEHUSI
OCHOBHOM OBPA30OBATEJBbHOM TPOI'PAMMBbBI

7 KIIACC
Kon .
IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTATHI 0CBOEHHUSI OCHOBHOI
NpoBepsieMoro .
00pa30BaTeJIbHOM MPOrPaAMMbI OCHOBHOT'0 001Iero 00pa30BaHUs
pe3yJbTara
5 BeposiTHOCTB M cTaTHCTHKA
Yurate nHPOpMAIIHIO, MTPEICTABICHHYIO B Ta0/INIIax, HA JUarpammax,
5.1 MpENCTaBIsATh JaHHBIE B BUAEC TaOMUI, CTPOUTH JAWATPAMMEBI
(cTonOukoBbIe (CTONOUATHIE) M KPYTOBBIE) [0 MacCHBaM 3HaUYE€HUN
- OnuceiBaTh M UHTEPIPETUPOBATh pPEAJbHBIE YHCIOBHIE JaHHbIC,
IpeJCTaBICHHbIC B TaOIMIIaX, HAa AUarpaMMmax, rpadukax
Ucnons3oBathb JUTSt onucaHus JTAHHBIX CTaTUCTUYECKUE
53 XapaKTepUCTHKU: cpefiHee apudmeTnyeckoe, Mearana, HauOopliee u
HaWMEHbIIIEE 3HAUCHHU S, pa3Max
NmeTts npencraBieHue o cayv4ailHOH U3MEHUYMBOCTH HA MpUMEpax IIEH,
54 (GU3MYECKUX  BEIIMYUH, aHTPOIOMETPUYECKUX JaHHBIX, HMETh
MPEJICTABICHUE O CTATUCTUYECKON YCTOMYMBOCTH
8 KJIACC
Kon .
IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTATHI 0CBOEHHUSI OCHOBHOI
NpoBepsieMoro .
00pa30oBaTeJILHON MPOrPaAMMbI OCHOBHOT'0 001Iero 00pa30BaHUs
pe3yJbTara
5 BeposiTHOCTB 1 cTaTUCTHKA
W3Bnekarb U mpeoOpa3oBbIBaTh MHGOPMAIUIO, MPEICTABICHHYIO B
5.1 BUJe Ta0NWI, auarpamm, rpadukoB, MPEACTABIATh NaHHBIE B BUIE
Ta0IuI, TUarpamm, rpaduKoB
OnuceiBaTh JaHHBIE C TOMOIIBIO CTATUCTUYECKHX IOKa3aTeseil:
5.2 CpeIHMX 3HAYEHMH M Mep paccemBaHUs (pa3Max, AUCIEpCUS U
CTaHJAPTHOE OTKJIOHCHHE)
5.3 HaxoauThk 4acTOTBEI YHCJIOBBIX 3HAYECHHH M YaCTOTHI COOBITHM, B TOM




YHUCJIE 110 Pe3yJIbTaTaM U3MEPEHUN U HAOIIOACHUI

Haxomuth BEpOATHOCTH ClOydyalHBIX COOBITHH B ONBITaxX, 3HAs

54 BEPOSITHOCTH 3JIEMEHTApHBIX COOBITHH, B TOM 4YHCJIE B OIbBITaxX C
PaBHOBO3MOKHBIMH 3JIEMEHTAPHBIMU COOBITUSIMU
ss Ucnons3zoBarh  rpadguueckue  MOJEIH:  JEPEBO  CIIy4ailHOTO
' AKCIIEPUMEHTA, AMarpaMMbl Jijiepa, YuciIoBas npsmas
OnepupoBaTh MOHATUSMU: MHOXKECTBO, IOJMHO>KECTBO; BBIIIOJIHATH
56 omepany  HaJd  MHOXECTBaMHU:  OObEOUHEHHE, IepeceueHue,
' JIOTIOJIHEHUE; IEPEUUCIIATH 3JIEMEHTHI MHOXKECTB, IPUMEHATH CBOWCTBA
MHOXECTB
Ucnonw3oBath Tpaduyueckoe MPENCTaBICHUE MHOXECTB U CBs3EH
5.7 MEK]1y HUMH JUIsl ONIMCAHMS MTPOLECCOB U SIBJICHHM, B TOM YHUCIIE IIPU
pEIlIeHNH 3a]a4 U3 IPYruX y4eOHbIX MPEAMETOB U KypCOB
9 KIIACC
Kon .
IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATHI 0CBOCHHUS OCHOBHOM
NpoBepseMoro .
00pa30BaTeJILHON MPOrPaMMbI OCHOBHOT'0 001Iero 00pa30BaHUs
pe3yjabTara
5 BeposTHOCTB U CTaTUCTHKA
W3BnekaTh W TpeoOpa3oBbIBaTh MHYOPMALHMIO, MPEICTABICHHYIO B
5.1 pa3NMYHBIX HCTOYHWUKAX B BHIE TaOMUI, auarpamMM, TpaduKoB,
MIPE/ICTaBIIATh JaHHbIE B BUJIE TaOIUI], TUarpamm, rpagukoB
55 Pemate 3amaun opraHu30BaHHBIM 1epeOOPOM BAapHAHTOB, a TAKXKE C
' MCIOJIb30BAaHNEM KOMOMHATOPHBIX MTPABUI U METOIOB
Hcnonp30BaTh  onucaTenbHbIE  XapaKTEPUCTHKU Ul MacCUBOB
53 YHUCJIOBBIX JaHHBIX, B TOM 4YHUCJIE CPEIHHUE 3HAUEHUS U Mepbl
paccenBaHUs
54 HaxoauTe 4acTOTHl 3HAUYEHUH W YaCTOTHl COOBITHS, B TOM YHCIIE
' MOJIb3YACh Pe3yJbTaTaMH MPOBEAEHHBIX U3MEPEHUI U HaOIMI01eHN
HaxoauTps BepOsATHOCTH CIy4ailHBIX COOBITHI B M3yYCHHBIX ONBITaX, B
5.5 TOM 4YHUCJIE€ B ONBITAX C PAaBHOBO3MOXHBIMU 3JIEMEHTapHBIMU

COOBITUSMU, B CEpUSAX HCIBITAHUNA JO MEPBOrO yclexa, B Cepusix




ucneITaHui bepHyim

HNMers mpencraBlieHHE O CIIy4allHOM BEIIMYMHE U O PACIPEEICHUU

5.6

BEpPOSITHOCTEHN

HmeTr mpezacTaBieHue O 3aKOHE OONBIIMX YMCEN KaK O MPOSIBICHUU
5.7 3aKOHOMEPHOCTH B CIIy4alHOW HM3MEHYMBOCTH U O pOJM 3aKOHA

OOJIBLIINX YKCEIT B IPUPOJIE U 0OIIECTBE




IMPOBEPAEMBIE 3JIEMEHTbBI COAEP/ KAHUSA

7 KIIACC
Kon IIpoBepsieMblii JJIEMEHT COEPKAHUSA
5 BeposTHOCTB M cTaTHCTHKA
[IpencraBienue JaHHBIX B BUJE TaOIuUI, AuarpaMM, rpadukoB. 3arnogHeHHe
TaOJIMIl, YTEHWE W TOCTPOEHUE auarpaMM (CTOJIOHMKOBBIX (CTONOYATHIX) W
5.1 KpyroBbiX). UreHue TpaduKoOB pealbHBIX MporeccoB. M3BnedueHue
uH(pOpMallMd W3 JUarpaMMm U TaOJIMIl, WCIIOJIB30BAHHE W WHTEPIPETAIHS
JAHHBIX
OnucarenpHasi CTaTUCTUKA: cpeaHee apupMeTHYecKoe, MeauaHa, pa3zMmax,
5.2 HauOoJIbIIIee U HaUMEHbIIIee 3HAaUeHUsI Habopa YMCIOBBIX JaHHBIX. [Ipumepsl
CIIy4ailHON M3MEHYHUBOCTH
CrnyualiHplii SKCIIEpUMEHT (OMBIT) U ciydaifHoe coObITHe. BeposSTHOCTH u
5.3 yacToTa. Pojib MalOBEpOSITHBIX M TMPAKTHYECKH JOCTOBEPHBIX COOBITHHA B
npupojie u B odmiecTBe. MoHeTa U UrpalibHasi KOCTh B TEOPUH BEPOSITHOCTEH
I'pad, Bepmmna, pebpo. CreneHb BepmmHbl. Yucno pédep m cymMmapHas
54 creneHb BepmuH. [Ipeacrasnenne o cesazHoctu rpada. Lenu u mukiel. [lytu
' B rpadax. OO0xox rpada (sitnepoB nyth). [IpencraBmenue 00
OpHUEHTHPOBaHHOM Tpade. Pemenne 3axau ¢ momoipo rpados
8 KIIACC
Kon IIpoBepsieMblii 3JIEeMEHT COJEPKAHUSA
5 BepositHOCTB U cTatucTHKa
5.1 [IpencraBnenue NaHHBIX B BUJIE TAOJIUII, TUarpaMm, rpapuKkoB
- MHOXeCTBO, 3JEMEHT MHOXECTBa, MNOJAMHOXKecTBO. Omnepauuu Hax
' MHOXeCTBaMU: 00bEMHEHNUE, IepeceUeHue, TOMOTHEHHUE
53 CaoiicTBa onepaiuii HaJl MHOXKECTBAMHU: NIEPEMECTUTEIBLHOE, COUETATEIBHOE,
' pacnpenenuTenbHOe, BKIOUEHUS
. Hcnonp3oBanue rpaduyeckoro MNpeACTaBICHUS MHOXKECTB JUIsl ONMUCAHUS

PCATBHBIX MMPOLCCCOB U HBHGHHﬁ, IIpu pCUICHUH 3aaa4.




W3mepenune paccemBaHusi JaHHBIX. Jlucmepcus U cTaHAApTHOE OTKIOHEHUE

> YHCIOBBIX HaOOpoB. Jlnarpamma paccenBaHus
OneMeHTapHble COOBITHS ciay4daiHOro ombita. Ciy4aiiHble COOBITHSL.
56 BepositHocTi  coObITH. ONBITEI ¢ PaBHOBO3MOXXHBIMHU JJICMEHTAPHBIMHU
' coobitusimu. CryyaiiHeiii  BeIOOp. CBSI3b MEXIy MaJOBEpOSTHBIMH H
MPAKTUYECKH TOCTOBEPHBIMHU COOBITUSIMU B IPUPO/IE, OOIIECTBE U HAYKE
HepeBo. CBoiicTBa J€peBbEB: E€IUHCTBEHHOCTh MYTH, CYIIECTBOBAaHUE
5.7 BUCSIYEH BEPUIMHBI, CBA3b MEX/1Y YMCIIOM BEpIIMH U uucioM peodep. [Ipasuio
yMHOXkeHUs. Pemenue 3aaa4 ¢ momoipto rpagos
[IporuBomonoxuple coObiTHA. Jluarpamma Ditnepa. OObenuHeHHWE U
5.8 nepeceueHne cooObiTuil. HecoBmecTHble coObITHS. DopMmyrna CIOXKEHHS
BEPOSATHOCTEM
5.9 VYcnoBHas BeposTHOCTB. [IpaBmiio ymHO)eHus. HezaBucumpie coObITHS
IIpencraBinenue okcnepumMeHTa B BuAe JepeBa. PemeHune 3amad  Ha
5.10 HaXO0XJEHUE BEPOIATHOCTEH C MOMONIBIO AEpEBa CIYYaHHOIO SKCIEPUMEHTA,
auarpamm Jiepa
9 KIIACC
Kon IIpoBepsieMblii 3JIeMEHT COAEPKAHMUS
5 BeposiTHOCTB U cTaTUCTHKA
[IpencraBnenue AaHHBIX B BUAE TaOJIHIl, AMArpaMM, rpauKoOB, HHTEPIpETAIIHS
5.1 naHHBIX. UTeHHEe W mocTpoeHHe TabiuWIl, auarpamm, TpauKoB MO peaabHbIM
JAaHHBIM
5.2 [lepecTanoBkHU U pakTOpUaAT
53 CoueTaHus U YUCIIO COUETAHUN
54 Tpeyronpauk [ackans. Pemenue 3a1a4 ¢ UCMOIb30BaHHEM KOMOMHATOPHKHU
55 I'eomerpuueckast BepoATHOCTh. CiyyailHbI BBIOOp TOYKM M3 (UTYpbl Ha
' IIJIOCKOCTH, U3 OTPE3Ka U U3 YT OKPYKHOCTHU
5.6 Ucneiranue. Ycnex u Heygaya. Cepusi HCTIBITAHHM 10 IEPBOro ycrnexa
57 Cepus wucnbitanuii bepHymin. BepostHOcTH cOObITHH B CepUU UCHBITAaHUN
' bepnynnu
5.8 CiyyaliHasi BETMYMHA U pACTIPEICICHUE BEPOSTHOCTEMN




5.9

Matemaruueckoe oxkugaHue u gucnepcus. Ilpumepsl MaTemMaTuyecKoro

OXKHJaHUA KaK TCOPCTUYCCKOTO CPCAHCTO 3HAUCHUS BCIIMINHDBL

5.10

MareMarnueckoe OKHUJAHHE M JUCHEPCUS CIyYalHOW BEIUYMHBI «UHUCIIO

YCIIEXOB B CEPUU UCTIBITAHUN bepHymm»

5.11

[Tonsitue o 3akoHe OoNbIIUX uucen. V3MepeHue BEpPOATHOCTEH C MOMOIIBIO

qacToT. Ponb 1 3HaueHue 3akoHa OONBIINX YUCE B IPUPOJIC U OOIIEeCTBE




IPOBEPSIEMBIE HA OI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
MPOI'PAMMBI OCHOBHOTI'O OBIIEI'O OBPA30OBAHUSI

Kon
NpoBepsieMoOro
TpedoBaHUs

IIpoBepsiemble TpeGOBaHMS K MPeAMETHBIM Pe3yJabTaTaM OCBOECHHUS
OCHOBHOM 00pa30BaTeJIbHOI MPOrpaMMbl OCHOBHOI0 00111er0o
oOpa3zoBanusi Ha ocHoBe ®I'OC

YMeHue onepupoBaTh MOHATUSMH: MHOKECTBO, ITOAMHOKECTBO, ONEpaIMU
HaJl MHOKECTBAMM; YMEHUE ONEePUPOBATh NOHATUAMU: Ipad, CBA3HBIN rpad,
JIEPEBO, ILIUKJI, IPUMEHATh UX NP PELICHUM 3a]a4; YMEHUE HCIIOJIb30BaTh
rpadguyueckoe TPEACTaBICHHE MHOXKECTB [UIsl ONHUCAaHUS peallbHbIX
IPOIIECCOB U SIBJICHUH, P PEILICHUH 3324 U3 APYTHX Y4eOHBIX MPEIMETOB

YMeHue onepupoBaTh MOHATHUSMHU: OIpENENIeHHuEe, aKcuoma, Teopema,
JOKa3aTeNbCTBO;  YMEHHE  paclo3HaBaTh  UCTUHHBIE U JIOXKHBIE
BbICKA3bIBaHUS, MPUBOAUTH TMpPUMEPbl U  KOHTPIPUMEPBI, CTPOUTH
BBICKA3bIBAaHUS M OTPUIIAHUS BHICKA3bIBAHUN

VYmMmenune OIICpHUPOBATH TMOHATHUAMH. HATYPAJIBHOC YHUCIO, IMPOCTOC U
COCTaBHOE YHCJIO, JETUMOCTb HATYPaJbHBIX YWCEI, MPU3HAKH JAETUMOCTH,
11eJI0€ YKCJIO, MOIYJb YKCIIa, OOBIKHOBEHHAsI IPOOb M JeCATUYHAs JpOOb,
CTaHJapTHBIA BUJ 4YKCJa, PAllMOHAJIBLHOE YHCIIO, UPPALMOHAIBHOE YUCIIO,
apudMeTUYECKH KBaJpPaTHBIH KOPEHb, YMEHHUE BBIMOJIHATH JICUCTBHUS C
YucCiiaMu, CpaBHUBATH W YIIOPAJOYMBATHL 4YHCJIa, ONPCACTABJIATH 4YHCJIA Ha
KOOPJAMHATHOM IPSAMOM, OKPYIVIATH YHUCIA;, YMEHUE JelaTb IPUKUIKY H
OLICHKY pe3yJIbTaTa BBIYUCICHHUI

YMeHne omnepupoBaTh TOHSATHSMH: CTENEHb C [ENBIM I0Ka3aTeleM,
aprudMeTUYECKHI KBaJIpaTHBIM KOPEHb, MHOTOUJICH, alireOpandeckas 1po0b,
TOXKJIECTBO, 3HAKOMCTBO C KOpPHEM HATypadbHOW CTEMEeHH OOJbIle
€IMHUIIBI; YMEHHE BBIMOJHATH Pacuy€Tel Mo (GopmyiaM, MpeoOpa3oBaHUSL
LENBIX, JPOOHO-PAlMOHATIBHBIX BBIPAKEHUH M BBIPAKEHUH C KOPHSIMH,
PA3JI0KCHUEC MHOIOYJICHA HAa MHOYKHUTCJIIU, B TOM YHCJIC C HCIIOJIb30BAHUEM
(bopMyI pa3HOCTH KBaIpaTOB M KBaJpaTa CyMMbI M pa3HOCTH

YMeHHe ONepUpOBaTh MOHATUSAMU: YHUCIOBOE DPAaBEHCTBO, YPABHEHHUE C
OJIHOW TEPEMEHHOM, YMCIOBOE HEPABEHCTBO, HEPABEHCTBO C IEPEMEHHON;
yMEHHE pelarh JIMHEHHBIE W KBaJpaTHbIE YpaBHEHUs, JPOOHO-
palMOHAIBHBIE YPABHEHUS C OJTHOW NIEPEMEHHOM, CUCTEMBI IBYX JIMHEHHBIX
YpaBHEHMH, TMHENHHbIE HEPABEHCTBA U UX CHUCTEMBI, KBaJIpaTHbIE U JPOOHO-
palMOHAIbHBIE HEPABCHCTBA C OIHOW IEPEMEHHOH, B TOM 4YHCIE IIpH
pElIeHNH 3a1ad U3 APYTuX NPEeAMETOB M IPAKTHUYECKHUX 3a7ad; YMCHHE
MCIIOJIb30BaTh KOOPAMHATHYIO NPAMYIO M KOOPAUHATHYIO IUIOCKOCTH JJIS
n300pakeHMsI pelIeHU ypaBHEHUI, HEPABEHCTB U CUCTEM

YMeHne omnepupoBaTth MOHATUSIMH: GYHKIHS, Tpaduk QyHKIUH, HYITH
(GYHKINU, TPOMEXKYTKH 3HAKOIOCTOSHCTBA, IMPOMEKYTKH BO3pacTaHUs,




yObIBaHUSI, HaumOOJbIIee W HaWMEHbIee 3HAYCHUS (QYHKIMH, yMEHUE
ONEpPHPOBATh TOHATHSIMHU: TIpsMasi  MPOMOPIHUOHAIBHOCTh, JIMHEWHAsS
byHKIMS, KBaapaTWyHas (QyHKIUsA, oOpaTHas MPOMOPIMOHAIBHOCT,
napabosa, runepOona; yMeHHUE CTPOUTh Tpaduku GyHKIUN, UCIIOTH30BAThH
rpaduKd Ui ONPEICICHUS CBOWCTB MPOIECCOB W 3aBUCHUMOCTCH, IS
pelieHus 3amad W3 JIPYTHX YYeOHBIX MPEAMETOB WM pPEaJbHOW JKU3HH,
YMEHHE BBIPaKaTh GOPMYJIaMU 3aBHCUMOCTH MEXKy BETUIUHAMU

YMeHue onepupoBaTh NOHATUSAMHU: MOCIIEOBATEILHOCTD, apu(MeTHuyecKas
U TeoMeTpUYecKass IMpOrpecCMu; YMEHHE MHCIONb30BaTh CBOWCTBA
nocie0BaTeNbHOCTEH, GOPMYIIbl CyMMBI U OOILIEro 4jieHa MpHU PelIeHUur
3a/a4, B TOM YHUCJIE 3aa4 U3 JAPYTruX y4eOHBIX MPEIAMETOB U pearbHOU
KU3HU

YMeHue pemiaTth 3a/1a4i pa3HbIX TUIOB (B TOM YKCJIE€ HA MPOLEHTHI, JOJIU U
4yacTH, JBWKEHUE, paboTy, LIEHy TOBapOB U CTOUMOCTb MOKYIOK U YCIYT,
HAJIOTH, 3aJa4d W3 OOJIaCTH YOpPABJICHUS JHYHBIMH U CEeMEHHBIMU
¢uHAHCAMM); YMEHHUE COCTABJIATH BBHIPAXKCHHUS, YPAaBHEHUS, HEPABEHCTBA U
CUCTEMBl IO YCIOBHUIO 33JauyM, HCCIENOBAaTh IIOJYYEHHOE pELICHHE U
OLIEHUBATh MPABIONOAOOHOCTD MOTYYCHHBIX PE3yJIbTaTOB

YMeHne onepupoBaTh MOHATHIMH: (UTYpa, TOUKA, OTPE3OK, MpsMasi, JIyd,
JOMaHas, YroJ, MHOTOYIOJbHHK, TpPEYroJbHHK, PABHOOCIAPEHHBIH U
PaBHOCTOPOHHHUM TPEYTrOJBHUKH, MPSMOYTOJIBHBIA TPEYTOJIbHUK, MEIUaHa,
OuccekTpuca 51 BBICOTA TpeyroJIbHUKA, YETBIPEXYTOJILHUK,
napajuiesIorpaMm, poMO, MPSMOYTOJIBHUK, KBAJIpaT, TPAMELHUS; OKPYKHOCTb,
KpYT, KacaTelbHas; 3HAKOMCTBO C IPOCTPAHCTBEHHBIMU (DUTYpaMu; yMEHHUE
pemaTh 3aJa4i, B TOM YHCJIEC W3 TOBCEIHEBHOW XM3HHU, Ha HAXOXKICHHE
TCOMETPUYECKUX BEIMYMH C NMPUMEHEHHEM W3YYEHHBIX CBOKMCTB (uryp u
¢dakToB

10

YMeHue omnepupoBaTh TMOHSATHSAMH: PAaBEHCTBO (UTYp, PaBEHCTBO
TPEYrOJIbHUKOB; IAapauIeIbHOCTh U IEPIEHAUKYIAPHOCTh IMPSAMBIX, YOI
MEXy MPSIMBIMH, TTEPIICHANKYIISIP, HAKIIOHHAS, IPOCKIHsI, mogooue Gpuryp,
NOJOOHBIE TPEYTrOJLHUKH, CUMMETPHSI OTHOCHUTEIFHO TOYKH W TPSIMOM;
YMEHHE pAclo3HaBaTh pPABEHCTBO, CHUMMETPHI0O W Tomodue ¢uryp,
NapaIeIbHOCTh M MEPIEHANKYISIPHOCTD MPSMBIX B OKPYKaIOIIEM MUPE
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YMeHue ornepupoBaTh MOHSATUSMU: JUJIMHA, PACCTOSHHUE, Yroji (BeIMYMHA
yrila, CHHYC ¥ KOCHHYC yTJIa TPEYroJbHUKA), TJIOMIA b, YMECHUE OLICHUBATh
pa3Mepbl IPEIMETOB U 0OBEKTOB B OKPYKAIOIIEM MUPE; YMEHHE PUMEHSITh
(dbopMyIIBI IEpUMETpa U TUIOMAIH MHOTOYTOJIbHUKOB, JUTHHBI OKPY>KHOCTH U
IJIOMA Kpyra, oObeMa MPSIMOYTOJIBHOTO IMapajuielienuIieia; yYMEHHE
MPUMEHSATh NPU3HAKKA PABEHCTBA TPEYrOJIBHUKOB, TEOPEMY O CYMME YIJIOB
TpeyroiabHuKa, TeopeMy Iludaropa, TpUrOHOMETPUYECKHE COOTHOIICHUS
JUIS1 BBIYMCIICHUS JJIMH, PACCTOSIHUMI, IUTOIIAAEN

12

YMenne  u3o0paxkarb  IUIOCKHE  (QUTYpl M HUX  KOMOWHAIUH,
NPOCTPAHCTBEHHBIE (QUTYpBl OT PYKH, C TOMOIIBIO  YEepPTEKHBIX




HHCTPYMCHTOB U 3JICKTPOHHBIX CPCACTB IO TCKCTOBOMY UJIM CUMBOJILHOMY
OITMCaHHIO
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YMeHue ornepupoBaTh MOHATHUSMU: MPSMOYrOJibHAsi CUCTEMa KOOPAMHAT;
KOOPJMHATHl TOYKH, BEKTOpP, CyMMa BEKTOPOB, IMPOU3BEACHUE BEKTOpa Ha
YUCJO, CKaJISIPHOE TMPOU3BEACHUE BEKTOPOB; YMEHHUE HCIOJIb30BaTh
BEKTOpbI U KOOPAMHATHI JIJIsl MPEACTABICHUS JAHHBIX M PEIICHMs 3a/ay, B
TOM YHUCIIE U3 IPYTUX YYEOHBIX MPEAMETOB U peanbHON KU3HU
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YMeHue onepupoBaTh NOHATHUSAMH: CTOJOUKOBBIE U KPYTOBBIE AUArPaMMBbl,
TaOIUIIBI, cpesiHee apu(MeTHIecKoe, MeinaHa, Hauboblee 1 HauMEeHbIIIee
3HaYeHHs,  pa3Max  4YHCIOBOro  Habopa,  yMEHHME  U3BJCKaTbh,
UHTEPIPETHPOBATH U MPEOOPa3OBBIBATH HHPOPMALIUIO, TPEACTABICHHYIO B
Ta0NMIIaX ¥ Ha AWarpaMmax, OTPaKaroIlyl0 CBOMCTBA W XapaKTEPUCTHKU
pealbHBIX MPOIECCOB W SBJICHUH; yMEHHE pacliO3HaBaTh W3MEHUYHBHIC
BEJINYMHBI B OKPY’KAIOIEM MUPE

15

YMeHue omnepupoBaTh TOHATUSMU: CIYYalHBIA OMBIT  (CIy4YailHBIN
OKCIEPUMEHT),  DJIEMEHTApHOE  COOBITHE  (dJIEMEHTapHBIM  HCXON)
CIIy4aifHOTO OIbITa, CIy4yalfHOE COOBITHE, BEPOSTHOCTH COOBITHS; YMEHUE
HaXOJUTh  BEPOSATHOCTH  CIAy4yailHBIX  COOBITMH B  ONBITaX C
PaBHOBO3MOKHBIMH 3JIEMEHTApHBIMHU COOBITHSIMHM; YMEHHUE pellaTh 3aJauu
METOJIOM OpraHH30BaHHOIO Tmiepedopa MU C HCIOJB30BAHMEM IIPaBHIIA
YMHOXXEHUS; YMEHHE OICHHBATh BEPOSITHOCTU pEAbHBIX COOBITUH U
SIBJICHUH, TIOHUMAaTh POJb NPAKTUYECKH JOCTOBEPHBIX M MAJIOBEPOSITHBIX
COOBITHII B OKpYXKAalOIleM MHpPE U B JKU3HU; 3HAKOMCTBO C IOHSTHEM
HE3aBUCHMBIX COOBITHI; 3HAKOMCTBO C 3aKOHOM OOJBIIUX YHCET U €ro
POJIBIO B MACCOBBIX SIBICHUSX
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YMeHue BbIOUpATh MOIXOASIINN U3yYeHHBI METOJ JJISl PEUIeHUs 3a]lauu,
IPUBOJIUTH NPUMEPHl MATEMAaTUYECKUX 3aKOHOMEPHOCTEH B INpHUpPOAE U
JKU3HHU, paclo3HaBaTh IPOSIBICHHE 3aKOHOB MaTEMaTHUKH B MCKYCCTBE,
ONMCHIBATh OTJEJIbHBIE BBIIAIOIIMECS pPE3YyJbTaThl, MOJIYYEHHBIE B XOJE
pPa3BUTHA MaTEeMaTHKU KaK HayKH, IPUBOJIUTH IPUMEPBI MATEMATHYECKUX
OTKPBITUHA U UX aBTOPOB B OTEUECTBEHHOW M BCEMUPHOUN UCTOPHUH




INEPEYEHD 2JIEMEHTOB COAEPKAHUA, ITPOBEPAEMbBIX HA OI'D
11O MATEMATHUKE

Kon

IIpoBepsieMblii 3JIeMEHT COJAEePKAHMS

1 Yucna v BBIYUCICHUS
1.1 HarypanbHbie u nenbie yncna. [IpusHaku AeIMMOCTH LETbIX YHCEe
12 OOBIKHOBEHHBIE M JECSATUYHBIE IPOOH, MPOLEHTHI, OECKOHEYHBIE MEPHOANYECKHE
apobu
1.3 PanmonaneHbie uncna. ApudMeTrnuecKre oneparuy ¢ paiuoHaTbHBIMI YUCIIAMH
1.4 JeiicTButenbHbIC Yrcia. ApudMeTHIecKue onepannu ¢ AeHCTBUTEILHBIMUA YHCIAMU
L5 HpHGHHméHUHHe BBIYHMCIICHHUS, IPABUIIa OKPYTJIICHUS, TPUKUJIKA U OLIEHKA pe3yibTaTa
BBIYMCIICHHUI
2 AnreOpandeckue BoIpaKEHUS
2.1 BykBeHHbBIE BBIpa)KEHHS (BBIPAKEHUS C IEPEMEHHBIMH )
9 Crenenb ¢ nenbiM nokazareneM. CTeneHb ¢ pallMoHaNIbHBIM Moka3zaTteneM. CBOMCTBa
’ CTETEeHH
2.3 MHorousneHsl
2.4 Anrebpandeckas 1po0b
)5 Apudmernuyeckuil KOpeHb HATYpaJbHOH cTerneHu. JleficTBus ¢ apuMeTHdecKuMu
’ KOPHSIMHU HAaTypaJbHOU CTENEHU
3 VYpaBHEHMS U HEPABEHCTBA
3.1 Iensie u mpoOHO-panoHaIbHbIE YpaBHEeHUs. CUCTEMBI U COBOKYITHOCTH YPaBHCHH I
39 lenple u napoOHO-palMoHanmbHBIE HepaBeHCTBA. CHCTEMbI H  COBOKYITHOCTH
' HEPaBCHCTB
3.3 Pemrenue TeKCTOBBIX 3a1a4
4 Uucnoble mOCiIeI0BATEIbHOCTH
4.1 ITocnegoBaTenbLHOCTH, CIIOCOOBI 3aJaHUs OCIEA0BATEILHOCTEH
4.2 Apudmerndeckas U reoMmeTpudeckas nporpeccuu. @opmysa CI0KHBIX TPOICHTOB
5 OyHKIUU
Oynk1us, cnocoObl 3aganus GpyHkuun. ['paduk Gyakmuu. O6IacTh onpeaeneHus u
51 MHOKeCTBO 3HaueHui ¢pyHkuuu. Hynu gynkuuu. [IpomexyTku 3HaKOMOCTOSHCTBA.
o [IpoMexyTK MOHOTOHHOCTH (YHKIMHU. MaKCHUMyMbl W MHUHUMYMbl (QYHKIUU.
Haubonbiiee u HanMmeHbllee 3HaUeHne QYHKINUN Ha IIPOMEKYTKE
6 KoopaunaTs! Ha IpsAMOii U IIIIOCKOCTH
6.1 Koopaunarnas npsimast
6.2 JlekapTOBBI KOOPIMHATHI HAa TIJIOCKOCTH
7 I'eomerpus
7.1 ['eomerpuueckue GpuUrypsl 1 UX CBOMCTBA
7.2 TpeyronbHUK




7.3 MHOroyroiabHuKu
7.4 OKpY>XHOCTh U KPYT'
7.5 N3mepenne reoMeTpudecKux BEIMYUH
7.6 BexkTopsl Ha m10cKOCTH
8 BeposiTHOCTB 1 cTaTuCTHKA
8.1 OnwucarenpHas CTaTUCTUKA
8.2 BepositHOCTB
8.3 KomOunaTtopuka
8.4 MHoxecTBa
8.5 I'pads




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI /U1 YHEHUKA

METOINYECKHUE MATEPHUAJIBI VIS YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET
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