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MNOACHUTEJIbHAS 3AITUCKA

B coBpemenHOM 1u(ppOBOM MHUpPE BEpPOSTHOCTh M CTATUCTUKA MPHOOPETAIOT BCE
0O0JIBIIIYI0 3HAYUMOCTD, KaK C TOYKU 3PEHUS MPAKTUUECKUX MPUIOKEHU, TaK U UX POJIH B
oOpa3oBaHNM, HEOOXOIUMOM Ka)KJOMY ueJoBeKy. Bospactaer umcno mpodeccuit, npu
OBJIQJICHUHA KOTOPBIMH TpeOyeTcs xopormas 6a30Basi MOATOTOBKA B 00JIaCTH BEPOSITHOCTH
U CTaTUCTUKHU, TaKas MOATOTOBKA BayKHA JJISl MPOAOJKEHUS 00pa30BaHuUs U IS YCIIEITHON
poecCUOHAIbHON Kapbephl.

Kaxxqp1ii yenoBek MOCTOSHHO NMPUHUMAET PEUICHUSI HA OCHOBE MMEIOUIUXCS y HEro
JAHHBIX. A JUIs1 000CHOBAHHOTO MPUHSTHS PEIICHUs B YCIOBUAX HEAOCTATKa WM U30BITKA
uHpopMaluu HEOOXOJAMMO B TOM YHCJE XOpPOHIO C(HOPMUPOBAHHOE BEPOSTHOCTHOE U
CTATUCTUYECKOE MBIIIJICHUE.

MIMEeHHO MOATOMY OCTpPO BCTaja HEOOXOAMMOCTh CHOPMHPOBATH Y OOYyUYaIOIIUXCS
(GyHKIHMOHAJIBHYI0 TPaMOTHOCTh, BKJIIOYAIOIIYI0O B ce0s B KayecTBE HEOThEMIIEMOU
COCTaBIISIIOLIEH YMEHHE BOCIPUHUMATh U KPUTHUYECKH aHAJIM3UPOBaTh HH(POpPMAIHIO,
NPECTaBICHHYIO B pa3IUYHbIX (OopMax, MOHUMATh BEPOSTHOCTHBIM XapaKTep MHOTUX
peallbHbIX MPOILIECCOB M 3aBHCUMOCTEH, MPOM3BOAUTH MPOCTEHUIINE BEPOSITHOCTHBIC
pacu€Thl.

3HaKOMCTBO B Y4YeOHOM Kypce€ C OCHOBHBIMU MNpHUHIMNAMH cOOpa, aHajau3a u
NpEeCTaBICHNS TaHHBIX U3 Pa3IUYHbIX cep KU3HU OOIIECTBA U FOCYAapCTBA MPHOOIIAET
oOyyarommxcsi K OOIECTBEHHbIM HHTepecaM. M3ydeHMe OCHOB KOMOMHATOPUKHU
pa3BUBaeT HaBbIKA OpraHU3AlMK Mepedopa U MoJCYETa YMcia BApUAHTOB, B TOM YHUCJIE B
MPUKIAAHBIX 33a/1a4yaX. 3HAKOMCTBO C OCHOBaMH T€OPUU IrpadoB cO3AaET MaTEMaTUYECKUN
dbyHaaMeHT 11 (GOpPMHUPOBAHUS KOMIETEHIIMM B 00J1acTM MHPOPMATUKU U IHUPPOBBIX
TexHoJoruid. [Ipyu M3yyeHUuu CTATUCTUKU U BEPOATHOCTH OOOTalllaroTCsl MPEACTABICHUS
oOyyJaroumxcsi O COBPEMEHHOW KapTMHE MHUpa M METOAaX €ro HCCJeJI0BaHMUs,
dbopMupyeTcss MOHUMAHUE POJIM CTAaTUCTUKM KaK HCTOYHHMKA COIMAIbHO 3HAYMMOMU
uHGOpPMAIMU U 3aKJIa/IbIBAIOTCS OCHOBBI BEPOSITHOCTHOTO MBIIILIICHHUS.

B cootBeTcTBUM ¢ AAHHBIMHU IHENISIMU B CTPYKTYype MPOTpaMMbl Y4EOHOTO Kypca
«BeposTHOCTh M CTaTUCTHKA» OCHOBHOTO O0IIEro 0Opa30BaHUS BBIJCICHBI CIEAYIOLIUE
collepikaTenbHO-MeToquueckne JnuHuM: «lIpeacraBieHue MaHHBIX W OMHCATEIbHAs
CTaTHCTUKa», «BepodaTHocTh», «DneMeHThl KOMOWHATOpUKW», «BBeneHne B TEOPHUIO
rpadoB».

Copeprxanue nunuu «IIpencraBieHue JaHHBIX U ONUCATENbHAS CTATUCTUKAY CIY>KUT
OCHOBOWM yis (OpMUPOBAHMSI HABBIKOB pabOThl ¢ uWHGOpPMAIMEH: OT YTEHHS U
UHTEpHpeTaluy UHPOpMalluu, MPeACTaBICHHON B TabIMIIax, Ha AMarpaMMax u rpadukax,
10 cOopa, TMPEACTABICHHUS M aHalu3a JAHHBIX C HCIOJIb30BAHUEM CTAaTUCTUUYECKUX
XapaKTEepUCTUK CPEIHUX U paccenBaHusi. Pabotas ¢ naHHbIMHU, OOydYaronIMecs ydarcs
CUUTBIBATh U MHTEPIPETUPOBATH JAHHbBIC, BHIBUTaTh, aPIYMEHTUPOBATh U KPUTHUKOBATH
MPOCTEUIINE TUMOTE3bl, PA3MBIIUIATh HaJl (PAKTOpaMH, BBI3bIBAIOIIMMHU U3MEHUYUBOCTD, U
OLICHMBATb UX BIIMSHUE HA PACCMATPUBAEMBbIE BEIUYUHBI U TPOIIECCHI.

NHTYNTHBHOE TIPEACTAaBICHUE O CIy4alHOM HW3MEHYHMBOCTH, HCCIEIOBAHUE
3aKOHOMEPHOCTEM M TEHICHIMM CTAHOBUTCS MOTHBHUPYIOIIEW OCHOBOM IJISi HM3y4ECHUS
TEOpUHU BEPOSITHOCTEH. bosbloe 3HaUeHnEe MMEIOT MPAKTUYECKUE 3a/laHusl, B YaCTHOCTHU
OTIBITHI C KJIACCUYECKUMHU BEPOSATHOCTHBIMHU MOJIEIISIMHU.



[ToHsiTHE BEPOSTHOCTH BBOJIUTCS KaK Mepa MPaBIOTOI00US CIIy9aifHOTO COOBITHS.
[Ipn m3ydyennn y4eOHOTO Kypca oOydaromuecs: 3HAKOMATCS C TMPOCTEUITUMU METOIaMH
BBIYMCJICHUS BEPOSITHOCTENM B CIy4YallHBIX SKCIEPUMEHTaX C PABHOBO3MOXHBIMU
AJIEMEHTAPHBIMU HCXOJAMHU, BEPOATHOCTHBIMU 3aKOHAMHU, IMO3BOJSIOIMIUMHU CTaBUTh U
pemath 6ojee CIOoXKHBIE 3a1aui. B y4eOHbIN Kypc BXOAST HaYaJIbHBIC MPEACTABICHUS O
CIy4YailHBIX BEJIMYMHAX U UX YUCJIOBBIX XapaKTEPUCTHUKAX.

B pamkax ydeOHOro Kypca OCYUIECTBISIETCS 3HAKOMCTBO OOYYalOLIUXCS C
MHOXECTBAMU M OCHOBHBIMM OII€pallisIMU HaJl MHOYKECTBAMH, pPACCMATPUBAIOTCS
IpUMEpbl TNPUMEHEHHUS Uil pPELIEHUs 3a7ad, a TakKe MWCIOJIb30BaHUS B JPYTHUX
MaTEeMaTUYECKUX KypcaxX U y4eOHBIX MpeaAMeTax.

B 7-9 knaccax uzydaetcsi yueOHbIN Kypc «BeposiTHOCTh U CTaTUCTHKA», B KOTOPBIi
BXoAAT pasgensl: «lIpencraBneHue  HaHHBIX M ONHKCATENIbHAs  CTATUCTUKAY,
«BepoaTHOoCThY», «DJIeMEHTh KOMOMHATOPUKIY, «BBeneHue B Teoputo rpadosy.

Ha uzyuenue yue6HOTO Kypca «BepostHOCT 1 cratuctuka» orBoautcs 102 yaca: B
7 xnacce — 34 4Jaca (1 yac B Henenmo), B 8 kiacce — 34 yaca (1 yac B Hezento), B 9 kitacce —
34 4aca (1 yac B Hezeln).



COILEPKAHUE OBYUYEHUA

7 KJIIACC

[IpencraBienne naHHBIX B BUAE TaOIHIl, JUarpamm, rpaukoB. 3anoJHEHHE TaOJHII,
YTEHUE W TOCTPOCHUE uarpaMm (CTOJOMKOBBIX (CTONOYATHIX) M KPYTOBBIX). UTeHME
rpauKOB pealbHBIX TpoleccoB. M3Brneuenne wHGOpMANUM W3 AWArpaMM M TaOJIHII,
UCITI0JIb30BAHUE U MHTEPIIPETAlUs JaHHBIX.

OnucarenbHasi CTAaTUCTUKA: cpeAaHee apudMeTHyYecKoe, MeJMaHa, pa3max,
HauOoJIblIEe M HAMMEHbIIIee 3HaUeHUs] Habopa YMUCIOBBIX AaHHBIX. [IpuMepsl ciydaifHOM
U3MEHYHMBOCTH.

Crny4aiiHbIi SKCHIEpUMEHT (OIbIT) U clydailHoe coObITHE. BeposTHOCTh M yacToTa.
Ponbp ManoBeposITHBIX U MPAKTHYECKH JOCTOBEPHBIX COOBITUH B MPUPOJE U B OOIIECTBE.
MomneTta u urpanbHasi KOCTh B TEOPUU BEPOSTHOCTEM.

['pad, Bepmmua, pedbpo. Crenenp BepmmHbl. Yncno pédep U cymmapHasi CTENeHb
BepinH. [Ipencrasnenue o cBsisHoctu rpada. Llenu u mukisl. [Tytu B rpadax. O0xoxn
rpada (dinepoB myTh). [IpencraBnenne o6 opueHTHpOBaHHOM Tpade. Pemenue 3amad c
OMOIIBIO TpadoB.

8 KUIACC

ITpencraBieHune JaHHBIX B BUIE€ TAOIUL, TUarpaMM, rpauKoB.

MHOX€ECTBO, 2JIEMEHT MHOXECTBA, MOIAMHOXKECTBO. Onepanuy HaJl MHOXECTBAMU:
oObeMHEHHEe, NepeceueHue, JonoiaHeHue. CBoWCTBa omnepauuii HajJl MHOYKECTBaMHU:
IIEPEMECTUTENBHOE, COYETATENIBHOE, PACIpPEACIIUTEIBHOE, BKIOYeHUs. lcnons3oBaHue
rpauyecKoro NpeACTaBICHUSI MHOKECTB JJIs OMMCAHUSI pEaIbHBIX IIPOLIECCOB U SIBICHUH,
IIPU pELLECHUH 3a/1a4.

W3mepenne paccemBaHHs JaHHbIX. Jlucnepcuss M CTaHAAPTHOE OTKJIIOHEHHE
YHICIIOBBIX HAOOpOB. J[narpamMma paccenBaHusl.

DneMeHTapHble COOBITHS ciydaiiHoro ombiTa. CiydaiiHble coObiTusa. BepositHocTH
coObITuii. OMNBITBI ¢ PaBHOBO3MOXKHBIMH 3JIEMEHTapHbIMH COOBITUAMH. CiydailHbIN
BbIOOpP. CBSA3b MEXKIYy MaJOBEPOSITHBIMH M MPAKTUYECKH JAOCTOBEPHBIMH COOBITUSMHU B
IPUPOAE, OOIIECTBE U HAYKE.

JepeBo. CBoilCTBa AEpEBBEB: E€IUHCTBEHHOCTh ITyTH, CYLIECTBOBAHUE BHCSIYEH
BEPILMHBI, CBSI3b MEXIY YWUCIOM BEpIIMH M 4ucioM pédep. IlpaBuino yMHOXEHHS.
Pemenue 3anau ¢ nomolpto rpados.

ITpotuBononoxHele coObiTus. duarpamma Oiinepa. OObeIMHEHUE U NEPECEUECHUE
coowiTuii. HecoBMecTHble coObITHS. DopMysa CiIOKEeHHs BEpOSTHOCTEH. YCIOBHas
BepoATHOCTb. [IpaBuno  ymHoxenus. HesaBucumble coObitus.  IIpencraBinenue
DKCIIEPUMEHTA B BUJE JiepeBa. PeleHne 3a1a4 Ha HaX0KIEHNE BEPOSITHOCTEN C IIOMOLIBIO
JIEpeBa CIIy4alHOTO 3KCIIEPUMEHTA, TUarpaMm Juiepa.

9 KUIIACC
[IpencraBienne AaHHBIX B BUAE TaOmuUI], Auarpamm, rpaduKoB, MHTEPHpPETALUSI
naHHBIX. UTeHre U MoCcTpoeHue Taliull, AuarpamMmm, rpa(uKkoB 1Mo peaabHbIM JaHHBIM.
[lepectanoBku u dakropuan. CouyeTaHuss W UYUCIO COYCTaHWH. TpEyroJbHHUK
[Tackans. Pemenue 3aa4 ¢ HCIOIb30BaHHEM KOMOMHATOPHUKH.



['eomeTpuueckas BeposiTHOCTh. CiaydailHbIi BEIOOP TOUKU U3 (PUTYpPhI HA TIIOCKOCTH,
U3 OTpPE3Ka U U3 AYTU OKPYKHOCTH.

Hcneitanne. Ycenex m Heynaya. Cepus ucneiTaHuii 1o nepBoro ycmnexa. Cepus
ucnbiTanuil bepaynnu. BepostHoctu coObITHii B cepun UcibiTanui bepuysm.

CrnydaiiHasi BEIUYHMHA U pacIpe/le]IeHUE BEpOSITHOCTEN. MaTeMaTH4ecKoe OKUaHue
u aucnepcus. [Ipumepsl MaremMaTH4ecKOro OXUIAAHUA KaK TEOPETHYECKOTO CPEIHETO
3HAYEHMs BEIWYMHBI. MaTeMaTudeckoe OXUIAaHUE W JUCIEPCUS CIyYalHOW BEJIMYWHBI
«4UCJIO YCIIEXOB B CEPUU UCIIBITAHUN bepHym.

ITonsiTue o 3akoHe OONbIIMX uncen. M3MepeHne BEpOSITHOCTEN ¢ MOMOLIbIO YaCTOT.
Ponb 1 3HaueHune 3akoHa OOJIBIIMX YKCE B IPUPOJE U OOILECTBE.



INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOT'PAMMBI YYEBHOI'O
KYPCA «BEPOATHOCTDb U CTATUCTHUKA» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30BAHUA

JINUHOCTHBIE PE3YJIbTATBHI

JInuHoCTHBIE Pe3yJbTaThl OCBOCHUS MTPOTrpaMMBbl Ya4eOHOTO Kypca «BeposaTHOCTh u
CTaTUCTHKA» XapaKTEPU3YIOTCA:

1) naTrpuoTHYEeCKOEe BOCIMTAHME:

MPOSIBICHUEM HMHTEpPECAa K IMPOIUIOMY M HACTOSIIEMY POCCHUMCKONW MAaTeMaTUKH,
LEHHOCTHBIM OTHOILLIEHHEM K JOCTHXKEHUSM POCCHUICKMX MAaTEMAaTHUKOB M POCCHMCKOU
MaTeMaTUYECKOW IIKOJbI, K HMCIOJb30BAaHUIO 3THX JOCTHKEHUW B JPYrHX HaykKax W
NPUKIAAHBIX cdepax;

2) rpa:kIaHCcKoOe U TyXOBHO-HPABCTBEHHOE BOCIIUTAHHE:

TOTOBHOCTBHIO K BBITIOJIHCHHIO OOSI3aHHOCTEH TpakIaHWHA W peaju3allid €ro Tpas,
MIPEICTABIICHUEM O MaTeMATHUYECKMX OCHOBAX (D)YHKIIMOHUPOBAHHS PA3IMIHBIX CTPYKTYD,
SBJICHUM, TMPOIEAYp TpPakIaHCKOT0 oOmiecTBa (HampuMep, BBIOOPHI, OIMPOCHI),
TOTOBHOCTBIO K OOCYXIEHHIO JSTHYECKHX NPOOJEM, CBSI3aHHBIX C MPAKTHUUYECKUM
NPUMEHEHUEM JIOCTI)KEHUN HAayKW, OCO3HAHHMEM BaXXHOCTH MOPAJIbHO-3THYECKUX
MPUHIIAIOB B AESATEIbHOCTU YUEHOTO;

3) Tpy/A0BOE BOCIIUTAHHUE:

YCTAHOBKOM Ha aKTUBHOE yYAaCTUE B PEUICHUU NMPAKTUYECKUX 3a1a4 MATEMATUYECKOM
HAIPaBJIECHHOCTH, OCO3HAHUEM BAKHOCTU MAaTEMAaTUYECKOT0 00pa30BaHUs HA MPOTKEHUU
BCEM OKM3HM JUI1 YCHEIIHOW MNpodecCUOHANbHOW JEATEIbHOCTH M Pa3BUTHUEM
HEOOXOJMMBIX YMEHHH, OCO3HAHHBIM BBIOOPDOM U TMOCTPOCHHEM HWHIWBUYaTbHOU
TpaeKkTOpuH OOpa30BaHUA M SKU3HEHHBIX IUIAHOB C YYETOM JIMYHBIX HHTEPECOB H
0OIIIECTBEHHBIX TOTPEOHOCTEH;

4) 3cTeTn4ecKoe BOCTIUTAHHUE:

CIOCOOHOCTBIO K AMOITMOHAILHOMY U ACTETUYECKOMY BOCTIPUSTHIO MaTEMaTUYECKHIX
00BEKTOB, 3ajJad, pEIICHUW, PACCYXKICHUH, YMEHHIO BHUIETh MAaTEMaTHYECKUE
3aKOHOMEPHOCTH B UCKYCCTBE;

S) HeHHOCTH HAYYHOI'0 NO3HAHUSA:

OpHEHTallMe B JEATEILHOCTH HAa COBPEMEHHYIO CUCTEMY HAyUYHbBIX MPEICTABICHUI
00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS YEJIOBEKA, MPUPOIBI U OOLIECTBA, TIOHUMAHUEM
MaTEMaTUYECKOM HAayKU Kak cepbl 4eTIOBEYECKON AESTENbHOCTH, ITANIOB €€ pa3BUTUS U
3HQUYUMOCTU JUISl Pa3BUTUS LMBUJIM3AlMU, OBJAJEHUEM SI3bIKOM MAaTEMATHKUA U
MaTeMaTUYECKOW KyJbTypOU KaK CPEJACTBOM MO3HAHUSI MHUPA, OBIAJCHUEM MTPOCTEUILINMU
HaBBIKAMHU HUCCJIEIOBATENIbCKON AEATEIbHOCTH;

6) ¢usnyeckoe BocnuTaHue, GQopMUpOBaHHE KYJbTYPbI 310POBbS H
IMOLMOHAJIBLHOIO 0JIArONOJIyYHs:

TOTOBHOCTBIO MPUMEHSATh MAaTEMATUYECKUE 3HAHUS B MHTEPECAX CBOErO 370pPOBbS,
BEJICHUS 370pPOBOTO o00pa3a >KW3HHW (3I0pOBOE MHTAaHHWE, COATAHCHPOBAHHBIA PEKUM
3aHITHN M OTIbIXA, PETyJsipHAs (Pu3ndeckas akTUBHOCTD), CHOPMHUPOBAHHOCTHIO HaBBIKA
pednexcun, MpU3HAHUEM CBOETO MpaBa Ha OMMOKY U TaKOTO K€ MpaBa APYroro 4ejJoBeKa;

7) 3K0JI0rHYeCcKOe BOCIIMTAHME:



OpPUEHTAMEW Ha MPHUMEHEHUE MATEMaTUYECKUX 3HAHUM JUIA pEIICHUs 3a7ady B
00JIaCTH COXPAHHOCTH OKPYXKAIOMIEH Cpeibl, TIIAaHUPOBAHMS TIOCTYIKOB M OIICHKH WX
BO3MOYKHBIX TOCJIEICTBHUH I OKPYKAIOIICH Cpelibl, 0CO3HAHUEM TII00aTLHOTO XapaKkTepa
HKOJIOTHYECKUX MPOOJIEM U MyTEH UX PEIICHUS;

8) apanTanus K U3MEHAIOIUMCH YCJIOBUAM COLMAJIBLHON U MPUPOJIHON Cpebl:

TOTOBHOCTBIO K JECUCTBUSIM B YCJIOBUSIX HEOIPEICIEHHOCTH, MOBBIICHUI YPOBHS
CBOCM KOMIIETEHTHOCTH 4YE€pe3 IMPAKTUYECKYKO [ESITENIbHOCTh, B TOM YHCIE YMEHHUE
YUUTBCS Yy JAPYTUX JIIOJEeH, MpHOOpeTaTh B COBMECTHOM JESTENIbHOCTH HOBBIE 3HAHMS,
HaBBIKM U KOMIIETEHIIMU U3 ONBITA IPYTHX;

HEO0OXOAMMOCThIO B (DOPMUPOBAHMM HOBBIX 3HAHUHM, B TOM uuciie GOPMYIUPOBATH
Ujie, MOHATHUSA, TUIOTE3bl 00 OOBEKTAX W SIBICHHSIX, B TOM YHUCJIE paHEE HEU3BECTHBIX,
0CO3HaBaTh Je(UUUTHI COOCTBEHHBIX 3HAHWW U KOMIIETEHTHOCTEH, IUIAHUPOBATH CBOE
pa3BUTHE;

CIOCOOHOCTBIO OCO3HABaTh CTPECCOBYIO CUTYAIlMIO, BOCHPUHUMATH CTPECCOBYIO
CUTYaIMIO KaK BBI30B, TPEOYIOMINI KOHTPMEP, KOPPEKTUPOBATH MPUHUMAEMBIC PEIICHUS
U IeUCTBUSA, (HOPMYTUPOBATH U OIEHUBATH PUCKH U TTOCIICACTBYS, (POPMHUPOBATH OTIBIT.

METAIIPEAMETHBIE PE3YJIbTATDHI

Ilo3HaBaTe/IbHbIE YHUBEPCAJbLHbIE yUeOHbIE JeiiCTBUSA

Bba3oBble JJoruueckue aeicTBUA:

® BBISBIIATh U XapaKTEPU30BATh CYIIECTBEHHbIE MPU3HAKU MATEMAaTHYECKUX OOBEKTOB,
MOHATUH, OTHOIICHUM MEXIy MNOHSTHSIMHU, (POPMYIUPOBATH ONpPENENCHUs TMOHSATUH,
yCTaHaBJIMBATh CYIIECTBEHHbIM NMPU3HAK KJAcCU(PUKAIMK, OCHOBAHUS JUIsl 0000IIEHUS
Y CPaBHEHMUS, KPUTEPUU MMPOBOIUMOTO AHAIN3A;

® BOCIPUHUMATH, (OPMYIUPOBATh M MPEOOPA3OBBIBATH CYXKICHUS: YTBEPAUTEILHBIE U
OTpHUIIATETLHBIC, €IMHUYHBIC, YACTHBIC U 00IINE, YCIIOBHEIE;

® BBISIBIIATh MATEMATHUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U IPOTUBOpEYHs B (hakTax,
JAHHBIX, HAOJIOJEHUSAX W YTBEPKACHUSIX, Npeljararb KPUTEPUH Jis BBISBICHUS
3aKOHOMEPHOCTEN U IPOTUBOPEUNIA;

® JIeJIaTh BBIBOJBI C HCHOJIb30BAHUEM 3aKOHOB JIOTMKHW, NEAYKTUBHBIX WU WHIYKTHUBHBIX
YMO3AKJIFOUYECHHU I, YMO3AKIIFOUEHUN 10 aHAJIOTUU;

e pa30dupaTh JOKA3aTE€IhCTBA MATEMATHUYECKUX YTBEpXKIACHUN (TpsIMbIE ©  OT
MPOTUBHOTO), MIPOBOJUTH CaMOCTOSITEIILHO HECJIOKHBIE JI0KA3aTeNbCTBA
MaTeMaTU4YeCcKuX (akToB, BBICTpAUBATh AapryMEHTAIMIO, MPUBOJUTH MPUMEPH U
KOHTPHPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE PACCYKACHUS;

e BHIOMpPATh CHOCOO pelleHus y4yeOHOW 3ajauu (CpaBHUBATh HECKOJIBKO BapUAHTOB
peuieHusi, BbIOMpaTh Hanbosiee MOAXOIAIINI C YUETOM CaMOCTOSTENbHO BbICIEHHBIX
KPUTEPUEB).

ba3oBble ucciienoBarebCKue 1eMCTBUSA:

® UCIOJB30BAaTh  BONPOCHI  KaK  MCCIEOOBATENbCKUMA  WMHCTPYMEHT  IIO3HAHWS,
dbopMyIHUPOBATH BOMPOCHI, (DUKCUPYIOIIHNE TPOTHBOPEUHUE, MPOOIIEMY, CAMOCTOATEILHO
yCTaHaBJIMBATh UCKOMOE U JlaHHOE, (hOPMHUPOBATH TMIIOTE3Y, APIyMEHTHUPOBATH CBOIO
MO3ULINIO0, MHEHUE;



MPOBOJIUTH TI0O CAMOCTOSITEIBHO COCTABJICHHOMY IUIaHY HECJIOKHBIA DKCIIEPUMEHT,
HEOOJIBIIIOE HCCIICIOBAHNE 110 YCTAHOBIICHHIO OCOOEHHOCTEH MaTeMaTHYECKOTO
00BeKTa, 3aBUCUMOCTEN 0OOBEKTOB MEKITY COOOI;

CaMOCTOSITeNIbHO  (hopMyJIMpoBaTh OOOOIIEHWS W  BBIBOALI IO  pe3yjbTaTam
IIPOBEJAEHHOTO HAOJIIOICHHMS, UCCICAOBAHMS, OIICHUBATh JOCTOBEPHOCTH IOJYYCHHBIX
pe3yJIbTaTOB, BEIBOJAOB M O0OOIIICHUI;

IIPOTHO3UPOBATh BO3MOXXHOE Pa3BUTHE MPOIIECCA, a TAKKE BBIIBUTATH MPEION0KCHHS
0 €ro pa3BUTHHU B HOBBIX YCIIOBHUSX.

Pabora ¢ undopmanmeii:

BBISIBJISITh HEJIOCTATOYHOCTh M M30BITOYHOCTh MH(MOpMAIUU, AAaHHBIX, HEOOXOIUMBIX
JUISL PELIEHUS 3a/1a4H;

BBIOMpATh, aHAIM3UPOBATh, CUCTEMATU3UPOBATh U WHTEPHPETUPOBATH MHGOPMALIHIO
Pa3IMYHBIX BUJOB U (GOPM MPEACTaBICHUS;

BbIOMpaTh opMy MpeaCcTaBiICHU HHPOPMALMK U WILTIOCTPUPOBATH pelIaeMble 3a/1a4u
CXeMaMH, AuarpaMMaMu, HHOU rpauKoi U X KOMOMHALIUAMU;

OLICHUBATh HAJEKHOCTh MHGOPMALIMK TI0 KPUTEPUAM, MPEITI0KEHHBIM YUUTEIEM WU
c(hopMyJIMPOBAaHHBIM CAMOCTOSTEIBHO.

KoMMmyHMKaTHBHbIE YHUBepPCcAJIbHbIE YueOHbIe NeiCTBUA:

BOCIPUHUMATH U (OPMYJIUPOBATH CYXKICHHS B COOTBETCTBUU C YCIOBHUSIMH M LETSIMH
oOIIeHus!, SICHO, TOYHO, T'PAaMOTHO BBIpaXXaTh CBOIO TOYKY 3pPEHUS B YCTHBIX H
NUCHMEHHBIX TEKCTaX, 1aBaTh MOSCHEHUS MO X0y PELICHHUs 3a/1a4yl, KOMMEHTHPOBATh
IIOJIyYEHHBINA PE3yJIbTaT;

B X0J1¢ 00CYX/I€HHU 337aBaTh BOMPOCHI 110 CYIIECTBY 00CYXK1aeMOU TEMBI, ITPOOIIEMBI,
perraeMoil 3aa4un, BbICKa3blBaTh UJEH, HALIEJICHHbBIE HA IOMCK PELLEHUs], COIOCTABIISATh
CBOM CYXJICHUS C CYKJICHUSIMH JIPYyTUX YYaCTHUKOB JUasiora, 0OHapyKUBaTh pa3jinyue
U CXOJCTBO TMO3MULMH, B KOPPEKTHOH Qopme (QopMyaupoBaTh pPa3HOINIACHS, CBOU
BO3PaXKEHUS;

NPECTaBISTh Pe3ybTaThl PEIICHUs 3aJaul, SKCIIEPUMEHTa, UCCIIEIOBaHMs, MPOCKTa,
CaMOCTOSITENIbHO BBIOMPATh (OpMaT BBICTYIUICHUS C Y4YETOM 3aJad MPE3CHTALUU U
0COOEHHOCTEH ayAUTOPUH;

NOHMMAaTh U HUCHOJb30BaTh MPEUMYLIECTBA KOMAHJAHON W WHIUMBUIYAJIBbHOU pabOTHI
IPU PEIICHNUN YUYEOHbIX MaTEMAaTHUECKHX 3a/1a4;

IPUHUMATH 1I€JIb COBMECTHOM AESTENbHOCTH, IJIAHUPOBATh OPraHU3aLMI0 COBMECTHOM
paboThl, pachpenensTh BHABI padoOT, JOroBapUBaThCs, OOCYXKJIaTh MpOLECC U
pe3ynbTatr paboThl, 0000I1aTh MHEHUSI HECKOJIBKUX JIFOJIEH;

y4acTBOBaTh B TpPYMMOBBIX (opmax padoTel (0OCykaeHus, OOMEH MHEHUSIMH,
MO3TOBBIE IITYpPMbI M JPYTUE), BBIMOJHATH CBOIO YacTh pabOThI U KOOPAMHHUPOBATH
CBOM JIEHCTBUS C APYTHMHU WICHAMHU KOMaH/bI, OLEHUBATh KaYeCTBO CBOETrO BKJAJa B
OOLIMI MPOTYKT MO KPUTEPHUsIM, CHOPMYJIMPOBAHHBIM YYaCTHUKAMH B3aUMOICHCTBUSI.

PeryasiTuBHbIe YyHUBEpPCAJbHbIE YUeOHbIe TeliCTBUS
Camoopranusanus:

CaMOCTOSITEJIbHO COCTABJISITh IUIAH, AJTOPUTM pEIIeHHs 3aJauyd (WM €ro 4acth),
BBIOMpATh CIOCOO pEIIeHUs € Y4YE€TOM MMEIOLIUXCS PEeCcypcoB U COOCTBEHHBIX



BO3MOXKHOCTEH, apryMEHTHPOBaTh U KOPPEKTHUPOBATH BAPUAHTHI PEUICHUN C y4ETOM
HOBOU MH(pOpMaLIUH.

CaMOKOHTPOJIb, SMOIIHOHAIbHBIH HHTEIEKT:

® BIAJETH CIIOCOOAMHU CaMOIPOBEPKH, CAMOKOHTPOJIS MpoLecca U pe3yJibTara pereHus
MaTeMaTH4eCKOM 3a1auu;

® MpeABHUJIETh TPYIHOCTH, KOTOPhIE MOTYT BOSHUKHYTh IPU PELICHUH 3a/a4H, BHOCHUTD
KOPPEKTHBBI B JESITEIHHOCTh HA OCHOBE HOBBIX OOCTOSATENHCTB, HAMIEHHBIX OIIMOOK,
BBISIBIICHHBIX TPYAHOCTEH;

® OIICHUBATh COOTBETCTBUE pPE3yJbTaTa AEATEILHOCTU MOCTABICHHON IIEJIU U yCIIOBUSM,
OOBSCHATh TMPHUYMHBI JOCTHXKCHUS WM HEJOCTHKEHHUS UENH, HaXOIUTh OIIHUOKY,
JlaBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

HPEAMETHBIE PE3YJIbTATBI

K koHily oOyuenus B 7 Kjacce oOydaroIIMIACS MOMYYUT CIEAYIOIIME MPEAMETHBIC
pEe3yJIbTATHI:

UwuraTth nHGOpMAIIHIO, TPEACTABICHHYIO B Ta0JIMIIaX, HA AUarpaMMax, IPeICTaBIIATh
JTAHHBIC B BHJIE TAOJHI], CTPOUTh JUarpaMMbl (CTOJIOMKOBBIC (CTOJIOYATHIE) U KPYTOBBIC)
110 MacCHBaM 3HAYEHU.

OnuceIBaTh M MHTEPIPETUPOBATH PEATbHBIE YUCIIOBBIE JAHHBIE, MPEICTABICHHBIE B
TabnuIax, Ha AMarpammax, rpadukax.

Hcnonp30BaTh Il ONMCAHMS JAHHBIX CTATUCTUYECKUE XAPAKTEPUCTUKHU: CPEIHEE
apudmMeTryeckoe, MeAraHa, HauOoJIbIlIee U HAMMEHbIIIEE 3HAUCHUS, pPa3MaXx.

HmeTs mpeacTaBieHne 0 clydyailHOW M3MEHYMBOCTU Ha MpUMepax LeH, (PU3nIecKux
BEJIMYUH, AHTPOIIOMETPUYECKUX JAaHHBIX, UMETh IPEJICTABIECHUE O CTATHCTHYECKOU
YCTOWYHUBOCTH.

K koHiy oOyuenus B 8 kjacce oOydaromMiiCs MOMYUYUT CIAEAYIOIIME MPEAMETHbBIC
pe3yJIbTATHI:

W3BnekaTh U mpeoOpa3oBbIBaTh MHGOPMAIIHMIO, MPEICTABICHHYIO B BHJE TaOJIHII,
JIuarpaMm, rpauKoB, IPEAICTABISATH IaHHbIE B BUJIE TA0JIUL, AMarpaMM, rpaduxos.

OnucelBaTh AAHHBIE C TOMOINIBIO CTATUCTUYECKUX MOKA3aTENIe: CPENHUX 3HAYCHUM
U Mep paccerBaHus (pa3max, JUCIEPCHs U CTaHIAPTHOE OTKIIOHEHHE).

HaxomuTh 4acTOThl YMCIOBBIX 3HAYEHUHW W YaCTOThI COOBITHI, B TOM 4HCIE IO
pe3yJibTaTaM U3MEPEHUI U HAOII0ICHUM.

Haxonuth BepOSTHOCTH CIy4alHBIX COOBITUM B OMNbBITAX, 3HAas BEPOSITHOCTU
AJIEMEHTAPHBIX COOBITHI, B TOM YHUCJIE€ B OIBITAX C PABHOBO3MOXXHBIMHU 3JIEMEHTAaPHBIMU
COOBITHUSIMU.

Hcnonp3oBath rpaduyeckue MOJEIHM: JIEPEBO  CIY4YalHOTO  SKCIEPUMEHTA,
IyarpaMMbl Dilsiepa, YucaoBas npsmasi.

OnepupoBaTh MOHATUSIMU: MHOXECTBO, MOJAMHOKECTBO, BBINOJHATH ONEPALMU HAJ
MHOXECTBaMHU: OO0bEIMHEHHE, TEepeceYeHue, MAOMOIHEHUE, MEePEUUCIsATh 3JIEMEHTHI
MHOYKECTB, IPUMEHSATH CBOMCTBA MHOKECTB.

Hcnonb3oBaTh rpaguueckoe NpeIcTaBlieHne MHOXKECTB U CBS3€H MEXIAy HUMU NS
OMKCaHUs MPOLIECCOB U SBJIICHU, B TOM YHUCJE MPU PEUICHUH 3a7a4 U3 APYTHX y4eOHBIX
MPEAMETOB U KYypPCOB.



K xoniy obyuenus B 9 kjacce oOydaromuics MOIYYUT CIEAYIOMINE MPEIMETHBIE
PE3YJIbTATHI:

W3Bnekats u mpeoOpa3oBbIBaTh HH(OPMALNIO, MPEICTABICHHYIO B Pa3IMYHBIX
UCTOYHHUKAX B BHUJIE TAONUI, AUarpamMmm, rpaukoB, MPEICTaBIsATh JaHHbIE B BUJIE TAOJIHII,
auarpamm, rpa@ukos.

Pemarp 3amaum  OpraHM30BaHHBIM  MEpeOOPOM  BApUAHTOB, a TaKkKe C
UCITI0JIb30BAaHUEM KOMOMHATOPHBIX MPABUI U METOJIOB.

Hcnonp30BaTh OnucaTe/bHbIE XapaKTEPUCTHKU ISl MACCUBOB YHMCJIOBBIX JAHHBIX, B
TOM YHUCJIE CPEIHUE 3HAUYCHUS U MEPBI pACCEUBAHUS.

Haxonuth 4acToThl 3HAYEHWW M YACTOTHI COOBITHSA, B TOM YHUCIE TMOJIb3YACh
pe3yJibTaTaMu MPOBEAEHHBIX U3MEPEHUIN U HAOIIOICHUM.

Haxonuth BEpOSITHOCTH CIy4YalHBIX COOBITUN B M3YUYEHHBIX OMbITAX, B TOM YHCIIE B
OMbITaX C PAaBHOBO3MOKHBIMHU AJIEMEHTAPHBIMU COOBITHUSIMU, B CEPHUSX MCIBITAHUN 0
IIEPBOI0O YCIIEXA, B CEPUSX UCTBITAHUN bepHyiuin.

HNmeTps npencTaBiieHUE O CIy4alHOM BEJIMYUHE U O PACOPEAECIEHUH BEPOSATHOCTEN.

NMerp mpencTraBieHHEe O 3aKOHE OOJBIIMX YHCEI KaKk O MpPOSBICHUU
3aKOHOMEPHOCTH B CIy4YallHOW H3MEHYMBOCTH M O POJU 3aKOHA OOJBIIMX YHCEN B
pUpoJie U OOIIECTBE.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIACC
KosmuecTBo 4acoB DIeKTPOHHbIE
Ne HaumeHoBaHme pa3iesioB U TeM (undposbie)
n/n NMpPorpamMmbl Beero Kontposbubie — IlpakTudeckue o0pa3zoBaTejibHbIE
padoThI padoThI pecypesI
but6mmoreka [IOK
1 IT 7 2
PEACTABIICHIE JAHHBIX https://m.edsoo.ru/7f415fdc
but6mmoreka [IOK
2 1
OnmucaTerbHas CTaTHCTHKA 8 https://m.edsoo.ru/7f415fdc
but6mmoreka [IOK
i 1
3 Cotyuaiitas H3MCHHBOCTE 6 https://m.edsoo.ru/7f415fdc
bubnunorexa [IOK
4 B 4
BE/ICHHE B TCOPHIO rpados https://m.edsoo.ru/7f415fdc
5 BeposATHOCTB 1 9acTOTa C1y4aliHOTrO 4 1 bu6nuorexa [IOK
COOBITHS https://m.edsoo.ru/7f415fdc
but6mmoreka [IOK
i 2
6 O0001enue, cucreMaTH3amusg 3SHAaHUH 5 hitps://m.cdsoo.rw/7E415fdc
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 34 2 5




8 KUIACC

K DJIeKTPOHHbIE
0JIUY4€eCTBO YaCOB
Ne HaumeHoBaHme pa3iesioB U TeM (undposbie)
n/n MPOrpamMmMbl Beero Kontpoabsubie IIpakTuyeckue oOpa3oBaTejibHbIE
padoTsbI padoTsbI pecypchl
bubnunorexa [IOK
1 IT 7 4
OBTOpEHHE Kypea /futacea https://m.edsoo.ru/7f417{b2
) OnucarenpHas cTaTucTuka. PaccenBanue 4 bubmuorexa [{OK
JaHHBIX https://m.edsoo.ru/7f417fb2
bubnunorexa [IOK
3 Mroxecrsa 4 https://m.edsoo.ru/7f417{b2
bubnunorexa [IOK
4 B i 0 6 1
€POATHOCTD CIyYaHOTO COOBITHS hitps://m.cdsoo.rw/7417h2
but6mmoreka [IOK
5 B 4
BE/ICHHE B TCOPHIO rpaco https://m.edsoo.ru/7f417{b2
N but6mmoreka [IOK
6 Crryuaidipie coOpITHs 8 https://m.edsoo.ru/7f417{b2
but6mmoreka [IOK
i 4 2
7 O0001enue, cucreMaTn3amusg 3SHAaHUH hitps://m.cdsoo.ru/7 4172
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34 2 1




9 KUIIACC

K DJIeKTPOHHbIE
0JIUY4€eCTBO YaCOB
Ne HaumeHoBaHme pa3iesioB U TeM (undposbie)
n/n MPOrpamMmMbl Beero Kontpoabsubie IIpakTuyeckue oOpa3oBaTe/ibHbIE
padoTsbI padoTsbI pecypcebl
bubnunorexa [IOK
1 IT 8 4
OBTOpEHHE Kypea © futacea https://m.edsoo.ru/7f41a302
2 DIeMEeHTH KOMOMHATOPUKH 4 1 bubmorexa OK
https://m.edsoo.ru/7f41a302
3 I'eomeTpuueckas BEpOATHOCTh 4 bubmorexa OK
P P https://m.edsoo.ru/7f41a302
but6mmoreka [IOK
4 41 b 6 1
CTIBITATIGT bEPHYILH https://m.edsoo.ru/7f41a302
. bubmuorexa [{OK
> Crryuaiias BennHa 6 https://m.edsoo.ru/7f41a302
bubnunorexa [IOK
1 1
6 Oo0menne, KORTPOITH 0 https://m.edsoo.ru/7f41a302
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 1 2




ITIOYPOYHOE IVTAHUPOBAHUE
7 KIIACC

KoaunuyecTBo 4acosB

Jlara

DJIeKTPOHHBbIE HU(PPOBHIE

Tema ypoka o0pa3oBaTejbHbIE
n/n Konrtposbnubie IIpakTnyeckne wu3ydyeHHs
Beero padoThbI padoThI pecypent
1 [IpencraBieHne qJaHHBIX B TAOIHIIAX 1 05.09 E?ggj?gfigﬁﬁ /863cc] £
) [IpakTrueckue BEIYUCIECHUS 110 TAOJIUYHBIM 1 12.09 bubnuoTexa [JOK
JTAHHBIM https://m.edsoo.ru/863ec324
3 V3BnedeHne v MHTEpIpeTanus TaOIMYHbIX 1 19.09 bubmuoteka [JOK
JTAHHBIX https://m.edsoo.ru/863ec78¢e
4 [Tpaktuueckas padota "Tabmuisr" 1 1 26.09
S mue xpyrom crordmom 1 0310 ~ Bubmotera LIOK
’ https://m.edsoo.ru/863ed18e
(cronbuaThIX) AUATpaMM
6 Urenue u nocrpoenue nuarpamm. Ipumepst 1 10.10 bubmuoteka [JOK
neMorpaduIecKux IuarpamMmm https://m.edsoo.ru/863ed602
7 [TpakTuueckas padota "/[uarpammsr" 1 1 17.10 E::S::I;I/ﬁ?dasci(.)rﬁ 1863ed72e
] Yucnossie Habopbl. CpenHee 1 24.10 bubnmoreka [JOK
apudpMeTHIECKOe https://m.edsoo.ru/863ed846
9 Uucnoseie HaOophl. CpenHee 1 0711 bubnuorexa [{OK
apupMeTHIECKOe https://m.edsoo.ru/863ed846
10 MenunaHna 4yicioBoro Habopa. Y cToiunBOCTh | 14.11 bu6muoteka [JOK
MeIUaHbI https://m.edsoo.ru/863edb3e
11 Menaunana 9ucioBoro Habopa. Y cTOMUUBOCTh 1 2111
MeHaHbI
12 [Tpaktuueckas padota "Cpennue 3HauCHHS" 1 1 28.11 E::S::I;I/ﬁ?dasci(.)rﬁ /863cdc6a
13 HawuOoubiliee 1 HAMMEHbIIICE 3HAYCHHS 1 05.12 bubmuoreka [{OK




qrcioBoro Habopa. Pazmax

https://m.edsoo.ru/863ee07a

Hawubombiiee 1 HauMeHbIICE 3HAUCHUS

14 12.12
YUCJIOBOT0 Habopa. Pazmax
Hauboubiiee n HanMeHbIee 3HAYCHUS
15 19.12
qrcioBoro Habopa. Pazmax
16 Fﬁﬁiﬂ?ﬁ:ﬁ'ﬁfnﬁiﬁﬂﬁnﬁi T 26.12 bubmorexa LIOK
t ’ https://m.edsoo.ru/863ee390
OnucarejibHasi CTATHCTHKA
17 CrnydaitHast ”3BMEHUYUBOCTD (ITPUMEPHI) bubmorexa LIOK
https://m.edsoo.ru/863eedbc
18 YacToTa 3HaYEHUH B MAaCCUBE JAHHBIX Bubmiorexa LIOK
https://m.edsoo.ru/863ee69c
19 Tpynmuposka but6mmoreka [IOK
https://m.edsoo.ru/863ee9d0
20 I'ucrorpammel
bubnunorexa [IOK
21 Tucrorpammer https://m.edsoo.ru/863eeelc
2 [TpakTuueckas padota "Cnyuaiinas bubmuorexa [{OK
W3MEHUYUBOCTH" https://m.edsoo.ru/863eecc8
3 I'pad, Bepmuna, pedpo. [IpencraBienue bubmuorexa [{OK
3aJ1a4¥ ¢ MOMOIIIBIO Tpada https://m.edsoo.ru/863eef52
e | e o) g, s Bumorera 0K
' https://m.edsoo.ru/863efOba
U IMKJT
25 Hens u k. [Tyte B rpade. bubmuoteka [JOK
[TpencraBnenue o cBI3HOCTH Tpada https://m.edsoo.ru/863ef236
2 [IpencraBneHne 00 OpUCHTHPOBAHHBIX bubmuorexa [{OK
rpadax https://m.edsoo.ru/863ef3b2
27 CryqaifHbIi OIIBIT U CITydaiiHOE COOBITHE bubmorexa LIOK
https://m.edsoo.ru/863ef4d4
28 BepositHocTh 1 wactoTta coObITHs. PoJib bubnuorexa [{OK

MaJIOBCPOATHBIX U ITPAKTHYCCKHU

https://m.edsoo0.ru/863ef646




JOCTOBEPHBIX COOBITHI B IPUPOJIE U B
oOmiecTse

Mouera u urpajibHas KOCTb B TEOPUH

29 . 1
BEPOSATHOCTEH
30 [TpakTuyeckas padora "HacTora BeIIaACHUS 1 bu6muoteka [JOK
opna" https://m.edsoo.ru/863ef8a8
3L "Coyuaiinan somenanmocri. Tpadun 1 Bufmmorerca LIOK
. ’ ) https://m.edso0.ru/86310186
BeposiTHOCTB ciiy4aiiHOTO coObITHSA"
3 [ToBTOpenue, o6o0menue. [Ipeacrapnenne 1 but6mmoreka [IOK
JTAHHBIX https://m.edsoo.ru/863efa24
33 [ToBTOpenue, 0600menne. OnucareapHas 1 but6mmoreka [IOK
CTaTHCTUKA https://m.edsoo.ru/863efbaa
34 IToBTOpenue, o6o0meHue. BepostHoCTh 1 bubmuoteka [JOK
CITy4alfHOTO COOBITHS https://m.edsoo.ru/863efecO
OBUIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME




8 KJIACC

N KosmmmuecTBo yacos Hara DJIeKTPOHHBIE HH(POBLIE
. /;1 Tema ypoka Konrpossueie  Tpaxruseckue usyye o0pa3oBaTe/bHbIE
Bcero HUA pecypchbl
padoThI padoThI
| [IpencraBnenue nanubix. OnucaTenbHas | bubnunorexa [IOK
CTaTHCTHKA https://m.edsoo.ru/863f029¢
) CiyuaiiHast "3BMEHYMBOCTh. CpeTHHE YHUCIIOBOTO 1 bubnuoTexa [{OK
Habopa https://m.edsoo.ru/863f03fc
3 Crny4vaitabie coObITHSA. BEpOSATHOCTH M 9aCTOTHI 1 Egg:j‘;:iﬁi?rﬁ 18630578
4 Knaccuueckue mozienu Teopun BEpOSTHOCTEH: 1 bubnmoreka [JOK
MOHETA M UrpajbHas KOCTh https://m.eds00.ru/863f076¢
bu6muoreka [IOK
> OrTinoneHiA ! https://m.edsci.ru/ 863f0as50
6 Jucnepcus uncioBoro Habopa 1 E?tgi?/ﬁéeﬁgﬁﬁ 12630250
7 CraHgapTHOE OTKJIOHEHHE YHCIOBOrO Habopa 1 bubmorexa [IOK
https://m.edsoo.ru/863f0bfe
8 JnarpaMMbl paccerBaHUs 1 bubmorexa LIOK
https://m.edsoo.ru/863f0eab
9 MHO0KecTBO, ITOIMHOKECTBO 1 Bubmiorexa LIOK
’ https://m.edsoo.ru/863f1180
10 Omneparuy HaJ MHOKECTBaMH: 00bETMHEHNUE, 1 but6mmoreka [IOK
nepeceyeHue, JONOTHEHUE https://m.edsoo.ru/863f143c
1 nepevconrenoe, coeratonsmoe. | bubmorera LIOK
pacnpe;[enmenbﬂo’e, N ’ https://m.edsoo.ru/863f1784
12 ['padpraeckoe npeacraBaeHUE MHOXKECTB 1 bubmorexa LIOK
https://m.edsoo.ru/863f198¢
13 KoHnTtponbhas padora mo temam "CraTucTrKa. 1 1

Mmuoxectsa"




bubnunorexa [IOK

14 OnemeHTapHble cOObITHS. Cy4aiiHble COOBITHS https://m.edsoo.ru/863fl dec
15 bnaronpusarcTByomue 3eMeHTapHBIE COOBITHSA. bubnuorexa [{OK
BepositHOCTH COOBITHI https://m.edsoo.ru/863fldec
16 BrnaronpusTcTByomue 3eMeHTapHbBIE COOBITHS. bubnmoreka [JOK
BepositHocTH cOOBITHI https://m.edsoo.ru/863f1{72
17 OnbITH ¢ PABHOBO3MOXHBIMHU 3JIEMEHTaPHBIMU bubnuorexa [{OK
coObrTusiMu. CirydaiiHbIM BEIOOD https://m.edsoo.ru/863f21ca
18 OnepITHI ¢ paBHOBO3MOYKHBIMU 3JIEMEHTAPHBIMU bu6muoteka [JOK
coObITusiMH. CirydaltHBIN BBIOOD https://m.edsoo.ru/863f21ca
[Ipaxruueckas padota "OmnbITHI ¢
19 PaBHOBO3MOKHBIMU 3JIEMEHTAPHBIMU Etntggl;l/?ge;ziorﬁ 12632354
CcOOBITUAMH" — )
bubnunorexa [IOK
20 /lepeo https://m.edsoo.ru/863f2a4e
CBolicTBa JepeBa: €IUHCTBEHHOCTh MTyTH
. ’ bubnuorexa [JOK
21 CYLIECTBOBAaHUE BUCSAYEH BEPIIUHBI, CBSA3b ]
MEKILY HCIIOM BEpIIMH U THCIOM pEGep https://m.edsoo.ru/863f2bac
but6mmoreka [IOK
22 HpagHiio ymMHOXCHHS https://m.edsoo.ru/863{2cd8
bubnunorexa [IOK
23 [Tpauiio yMHOKCHHS https://m.edsoo.ru/863f2e36
24 [IpoTHuBoOMIONOXKHOE COOBITHE E?g;?/ﬁeeliiorﬁ 12631284
75 Huarpamma Diinepa. O0bequHEHUE U bubnuoTexa [{OK
nepecedeHre coObITHI https://m.edsoo.ru/863f3214
2 HecoBmecTHblie coObITusa. @opMyiia CloKeHHS bu6muoteka [JOK
BEPOSITHOCTEH https://m.edsoo.ru/863f3372
27 HecoBmecTtHbie coObITHSI. DOpMYyITa CIIOKEHHS bubnuoTexa [{OK
BEPOSITHOCTEH https://m.edsoo.ru/863f3764
28 IIpaBuii0 yMHOXEHUS BEPOSTHOCTEHN. Y CIIOBHAs bubmuoteka [JOK

BepoATHOCTh. He3aBucumble cOObITHS

https://m.edsoo.ru/863f38ae




[IpaBuiio yMHOXEHUSL BEPOSTHOCTEHN. Y CIIOBHAs

bubnunorexa [IOK

29 BeposITHOCTh. HezaBucumbie COOBITHS ! https://m.edsoo0.ru/863f3b06
30 [IpencraBieHue cay4aitHOTO SKCIIEPUMEHTA B 1 bubnuorexa [{OK

BUJIE JepeBa https://m.edsoo.ru/863f3cbe
31 IIpencrasieHue Ciry4ailHOTrO 3KCIIEPUMEHTA B | bu6muoteka [JOK

BHJIC JIEpeBa https://m.edsoo0.ru/863{320
3 [ToBTOpenue, o600menue. [Ipencrapnenne 1 but6mmoreka [IOK

naHHbIX. OnucaTenbHasi CTATUCTHKA https://m.edsoo.ru/86314128
33 [ToBTOpenue, o600meHNE. ["padb 1 E?g:ﬁ;;giigﬁﬁ 12634312

KontponsHas padora no temam "Ciryuaiiabie
34 coobITus. BepositHocTh. ['pader" !
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34




9 KJIACC

KoJsnyecTBO 4acoB DJIeKTPOHHbIE
Ne aTa H(PpoOBbIE
n/n Tema ypoka Bcero Konrposbubie | IpakThieckne n3§qemm oﬁp:3oq1)31;Teﬂbele
padoThbI padoThbI pecypebi
1 [IpencraBnenue naHHBIX 1 Bubmuorexa LIOK
https://m.edsoo.ru/863f47¢ca
2 OmnucarenbHas CTaTUCTHKA 1 bubnmorexa LOK
https://m.edsoo.ru/863f47ea
3 Onepanuu HaJ COOBITUSIMU 1
4 HezaBrcuMocTs COOBITHIT 1
5 KoMOuHaTopHOE MpaBUI0 YMHOKEHUS 1 bubmorexa [IOK
https://m.edsoo.ru/863f4¢16
6 [TepectanoBku. ®aktopuan. CoueTaHus U YUCIIO 1 bubnmoreka [JOK
COYETaHUH https://m.edsoo.ru/863f4¢e16
but6mmoreka [IOK
7 Tpeyromemnk Hackans I https://m.edsoo.ru/863f5014
[Ipaktuueckas padora "Brruncienne
] BEPOSATHOCTEH C UCIIOIB30BaHUEM 1 1 bubmuorexa [{OK
KOMOMHATOPHBIX (DYHKIIUN IIEKTPOHHBIX https://m.edsoo.ru/863f5208
Tadym"”
, | momemmesseommue, Coputma | Bumorera 0K
’ https://m.edsoo.ru/86315884
OTpe3Ka, U3 IyTH OKPYKHOCTH
o | pesumpmeasepomien, Cyatmt | B LOK
’ https://m.edsoo.ru/863f5a50
OTpe3Ka, U3 IyTH OKPYKHOCTH
o | e eomen, Gyt | B LOK
’ https://m.edsoo.ru/863f5bfe
OTpe3Ka, U3 IyTU OKPYKHOCTH
12 I'eomeTrpuueckas BepoaTHOCTb. CilydaiiHbIN 1 bu6muoteka [JOK

BBIOOP TOYKH M3 (PUTYPHI HA TUIOCKOCTH, U3

https://m.edsoo.ru/863f5¢10




OTpe3Ka, U3 IyTru OKPYKHOCTH

13 Wcneiranue. Yenex u Heyaaua. Cepus bubmuoteka [JOK
WCIIBITAaHUH JIO TIEPBOTO ycIexa https://m.edsoo0.ru/863f6162
14 UcnbiTanue. Ycnex u Heynaya. Cepust bubmuorexa [{OK
UCTIBITAHUH JI0 TIEPBOTO ycrexa https://m.edsoo.1u/863f6356
15 I/ICHBITaHI/IfZ‘. VYcnex u Heynaua. Cepust
UCIIBITAHUH 10 TIEPBOrO ycrexa
16 Ucnbrranus beprymmm. BepositTHocTH cOOBITHIT B bubnuoTexa [JOK
cepuu UcIbITaHui bepHym https://m.edsoo.ru/863f64d2
17 Ucnbrranus beprymmm. BepositTHocTH cOOBITHIT B bubnuoTexa [JOK
cepuu UCTbITaHui bepHyn https://m.eds00.ru/863f6680
18 [Ipaktuyeckas padora "Vcnbiranust bepuymnmn" bubmorexa LIOK
https://m.edsoo.ru/863f67de
19 CiyyaiiHasi BETMUMHA U paclpeiesieHHe bubnuoTexa [{OK
BEPOSTHOCTEH https://m.edsoo.ru/863f6b44
20 MaremaTtuueckoe 0XKUIAHUE U JUCIIEPCUs bubmuoteka [JOK
CITy4alHON BEJTUYHHBI https://m.edsoo.ru/863f6da6
1 [IprMepbl MaTEMaTUYECKOTO OKUIAHUS KaK bubmuorexa [{OK
TEOPETUYECKOTO CPEHETr0 3HAUCHUS BEIMUUHBI https://m.edsoo.ru/863f6{86
bubmuorexa [{OK
22 [TonsiTie 0 3aKOHE OOJIBIITUX YHUCEIT https://m.c dscEE).ru 1R63f72c4
23 H3mepenne BEpOSTHOCTEN C IOMOIIBIO YaCTOT bubmorexa LOK
https://m.edsoo0.ru/863f7652
bubmuorexa [{OK
24 [Ipumenenue 3aKoHa OOJBIIMX YUCET https://m.c dscEE).ru 186317116
75 O06o01IeHre, cucTeMaTr3alus 3SHaHUH. bubmuorexa [{OK
[IpencraBneHne TaHHBIX https://m.edsoo.ru/863f783¢
2 O0001IeHNEe, cCUCTEMaTH3aI1s 3HAHNH.
OnwucaTtenbHasi CTaTUCTUKA
O0001enne, cucTeMaTH3ays 3HAaHUH. Butmiorexa [[OK
27 [IpencraBnenue nqanubix. OnucarenbHas

CTaTUCTHKaA

https://m.edsoo0.ru/8631893a




28 O06o01IeHre, cucTeMaTr3alus 3SHaHUH. 1 bubmuorexa [{OK
BeposTHOCTB ciiydailHOTO COOBITHS https://m.edsoo.ru/863f7ade
29 gggg:;f:({)g; (;I;II;T;;‘;‘{T;’I:; ﬁgg;g;g Hg;IeMeHTbI 1 bubmorexa LIOK
' https://m.edsoo.ru/863f7c9c
KOMOWHATOPHUKH
30 O0001Ienne, cucTeMaTH3aI s 3HAHNH. 1 but6mmoreka [IOK
DneMeHThl KOMOMHATOPUKU https://m.edsoo.ru/863f7e54
31 Dnewentst cowGmanopmen. oy | uGaorexa LIOK
' https://m.edsoo.ru/863f8408
BCJIMYHMHBI U paCIpCACICHUA
3 O06o01IeHre, cucTeMaTr3alus 3SHaHUH. 1 bubmuorexa [{OK
CryvaifHple BETMYUHBI M pacIpeIesICHUs https://m.edsoo.ru/863f861a
bubnunorexa [IOK
33 HroroBasi kKoHTpOIBHAs paboTa 1 https://m.edsoo.ru/863f8b
56
34 O0001enne, cucTeMaTH3amusg 3SHAHUH 1

OBILEE KOJIMYECTBO YACOB I10 ITPOTPAMME
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IMPOBEPAEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHUSA

OCHOBHOM OBPA30OBATEJIBHOU TIPOI'PAMMBI

7 KJIACC
Kon
MpoBepsieMO IIpoBepsiemble npeaMeTHBIE Pe3yJbTATHI 0CBOEHHSI OCHOBHOM 00pa30BaTe/IbHOI
ro NMPOrpamMmMbl OCHOBHOI'0 00111ero 00pa30BaHUus
pe3yJabTara
5 BeposiTHOCTB U cTaTUCTHKA
Yurate uHDOpMAIHIO, TPEICTABICHHYI0 B TaOMUIaX, Ha IuarpaMmmax, MpeACTaBISAThH
5.1 JaHHBIC B BHJIC TAOJUIl, CTPOUTH JUAarpamMMmbl (CTOIOMKOBBIC (CTOJIOYATHIE) U KPYTOBHIC)
110 MacCHBaM 3HAYEHHI
59 OnuceiBaTh M HHTEPIPETHPOBATH pPEAbHBIC YHUCJIOBBIE JAaHHBIC, IPEJCTABICHHBIE B

TabIuIax, Ha AUMarpammax, rpadukax

Hcnonp3oBaTh A4 OMUCAHUA JaHHBIX CTATUCTUYCCKUC XAPAKTCPHUCTUKH: CPCAHCC

>3 apudmernyeckoe, MeraHa, HauOOJIbIlIee U HAMMEHbIIIee 3HAaUCHHU S, pa3Max
Nmetp mipeAcTaBieHHE O CIyYalHOW W3MEHYMBOCTH Ha TMpUMEpax IeH, (U3UIECKUX

54 BEJIMYMH, AHTPONOMETPUYECKHX JaHHBIX, HMMETh IIPEACTABICHHE O CTATUCTHYECKOMN
YCTOMYHUBOCTH

8 KVIACC
Kon . .
HpOBEpSIEMOTo IIpoBepsiemble IpeAMeTHBIE Pe3yJIbTAThI 0CBOCHHUSI OCHOBHOI 00pa3oBaTe/JILHOM
pe3yaLTATA NMPOrpamMMbl OCHOBHOI'0 00111ero 00pa30BaHUus
5 BeposTHOCT 1 cTaTUCTHKA

51 N3Bnekate u mpeoOpa3oBbiBaTh HWHGOPMAIMIO, TMPEICTABICHHYI0 B BHJAE TaOJHII,
JMarpaMmm, rpaukoB, MPEICTaBIISATh JaHHBIC B BHJIE Ta0JIUII, TUarpaMM, rpadukos

59 OnucelBaTh JaHHBIE C MOMOILIBIO CTaTUCTUYECKHUX IOKAa3aTEJIeH: CPEeIHUX 3HAUYECHUH U

' Mep paccerBaHMsl (pa3Max, JUCTEPCUsi U CTaHJapTHOE OTKJIOHEHHUE)

53 HaxoauTh 4acTOThl YHCIOBBIX 3HAYEHHM W YaCTOTHI COOBITUH, B TOM YHCJE IIO
pe3ynbTaTaM U3MepeHHid U HaOIoIeHU I
HaxonuTe BepoATHOCTM CHy4alHBIX COOBITUH B OMNBITaxX, 3Has BEPOATHOCTH

54 3JIEMEHTapPHBIX COOBITHI, B TOM YHCJIE B OINBITAX C PABHOBO3MOXKHBIMH 3JIEMEHTAaPHBIMU
COOBITHSIMH

55 Hcnonp3oBath rpapuuecKkue MOJAEIH: JEPEBO CIy4alfHOTO AKCIEPUMEHTA, JUarpaMMbl
Ditnepa, yucaoBas mpsimast
OnepupoBaTh MOHATHUSIMH: MHOYKECTBO, ITOJMHOKECTBO; BBIIIOJIHATh OIEpalluy Haj

5.6 MHOXECTBaMHU: OOBEAMHEHHUE, IIePECeUCHHE, [OMOJIHEHHE;, MEePEUUCIIATh HIEMEHTHI
MHOK€ECTB, IPUMEHITh CBOMCTBA MHOXKECTB
Hcnonp3oBark rpaduyeckoe MpeACTAaBICHUE MHOXECTB M CBS3€H MEXAy HUMH IS

5.7 OIMCAHUS MPOIIECCOB U SIBJICHUIM, B TOM YHCIIE NPU PEIICHUH 33/1a4 U3 APYTUX yUeOHBIX

MIPEAMETOB U KYPCOB




9 KJIACC

nposg)(:lﬂemoro IIpoBepsiemble MpeAMeTHBIE Pe3yJIbTaThl 0CBOEHNSI 0OCHOBHOI 00pa30BaTeIbHOM
pe3yaLTATA NPOrpaMMbl OCHOBHOI0 00111er0 00pa3oBaHus

5 BeposiTHOCTh U CTaTHCTUKA
U3Bnekatb u mnpeoOpa3oBbiBaTh HHGOPMALIMIO, TPEICTABICHHYIO B Pa3IWYHBIX

5.1 UCTOYHUKAX B BHUAE TaONIUWI, AuarpamMMm, rpaukoB, TPECTABIATH IaHHBICE B BUJC
TabnuIl, 1MarpamMm, rpaduKoB

59 Pemarp 3amaun opraHM30BaHHBIM NEPeOOPOM BAPUAHTOB, a TAKXKE C HCIOIb30BAHHUEM
KOMOMHATOPHBIX MPaBUJI U METOJIOB

53 Hcnonws3oBarh onucaTelibHble XapaKTEPUCTUKH JJI1 MACCUBOB YHUCIIOBBIX IAHHBIX, B TOM
YHClie CPeTHUE 3HAUCHUS U MEPhI pacCEeUBaHUs

54 HaxoauTh 4YacTOThl 3HAUE€HUH M YACTOTHI COOBITUS, B TOM YHCJE TMOJIb3YSICh

' pe3ynbTaTaMu IPOBEASHHBIX U3MEPEHUN 1 HAOIIOICHUN
HaxoauTh BEpOATHOCTH CIIy4alHbIX COOBITUH B HM3YUYEHHBIX ONbITaX, B TOM YHCIE B

5.5 OTBITaX C PAaBHOBO3MOXXHBIMU J3JIEMEHTAPHBIMU COOBITHSIMH, B CEPUSX HCIBITAHUHA [0
MIEPBOIO ycrexa, B CEpUsiX UCTIbITaHUN bepHyiu

5.6 NmeTh peacTaBiieHUE O CIy4allHOW BEJIMYMHE U O pACIPEICICHUN BEPOSTHOCTEMN

57 HmeTh npeacTaBieHne 0 3aKOHE OOJBIIMX YHCEN KaK O MPOSIBICHUU 3aKOHOMEPHOCTH B

CITy4aifHON M3MEHYMBOCTH U O POJIH 3aKOHA OOJIBIIMX YHCEI B IIPUPOJIE M OOIIECTBE




IMPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

7 KJIACC
Kon IIpoBepsieMblii 2JIEMEHT COlePKAHUSA
5 BeposiTHOCT 1 cTaTUCTHKA
[IpencraBneHre qaHHBIX B BUAC TaOIHII, AHArpamMm, TpadukoB. 3amoTHEHHE TaOIUI, YTEHUE
51 U TIOCTPOCHHUE auarpamMm (CTOJIOMKOBBIX (CTOIOYATHIX) M KPYroBbiX). UreHue rpadukoB
' peanbHBIX mpoteccoB. V3Bneuenne MHPOpPMALUN U3 JUarpaMM U TaOJIHLl, UCTIOIb30BaHUE U
UHTEPIIPETALNS JAaHHBIX
59 OnucaTenbHas CTaTHUCTHKA: cpeqHee apudMeTrndyeckoe, MeAuaHa, pa3Max, HauOoJbliee U
HaUMEHbIIIee 3HaUeHUs] Ha0opa YMCIOBBIX aHHBIX. [IpuMepsl Ciry4aifHONH N3MEHYHBOCTH
Cry4aifHbIii SKCTIEpUMEHT (OIBIT) M CilydaitHoe coOwiTHe. BepostHocTh u yactota. Poib
53 MaJIOBEPOSTHBIX U MPAKTHUYECKU JOCTOBEPHBIX COOBITHI B MpHUpoOJe U B odmecTBe. MoHeTra
U UrpasibHas KOCTh B TEOPUH BEPOSITHOCTEM
I'pad, Bepmmna, pedbpo. Crenenp BepmuHbl. Yncno pédep u cyMMapHasi CTETICHb BEPIIHH.
54 [IpencraBnenne o ces3Hoctu rpada. llemn w mukmel. [lytm B rpadax. OO6xox rpada
' (atepoB myTh). [IpeacrarieHue 06 opueHTHpOBaHHOM rpade. Pemenre 3a1a4 ¢ MOMOIIbIO
rpacdoB
8 KVIACC
Kon IIpoBepsieMblii 3JIEMEHT COePKAHUSA
5 BeposiTHOCTD 1 cTaTUCTHKA
5.1 [IpencraBneHre JaHHBIX B BUIE TAOJUI, AUarpaMm, TpaduKoB
59 MHOXeCTBO, 3JE€MEHT MHOXKECTBa, NOJMHOXecTBO. Omepauuyd HaJg MHOXKECTBAMHU:
' o0beIMHEHNE, TIEPECEUCHUE, TOTIOTHEHUE
53 CpolicTBa  omepauuii  HaJl  MHOXECTBAMM:  II€PEMECTUTEIIBHOE,  COUYETATENIBHOE,
) pacnpenenuTenbHoe, BKIIOYEHHS
54 Hcnonp3oBanue rpav(i)nqecxoro MPEACTAaBICHUS] MHOXECTB [UISl ONMCAHUSA PeaTbHBIX
IIPOLIECCOB U SIBJIEHUH, IPU PELICHUH 3a/1a4.
55 W3mepenue paccenBaHus JaHHBIX. Jlucrepcuss M CTaHJAPTHOE OTKJIOHEHHE YMCIIOBBIX
) HabopoB. Jluarpamma paccenuBaHUsI
DJeMeHTapHbIE COOBITHSI CITy4aitHOTO ombITa. CiydaliHble COOBITHS. BeposTHOCTH COOBITHIA.
56 OnBITEI C PaBHOBO3MOXKHBIMH 3JIEMEHTAPHBIMHU cOOBITUSIMU. CryuaitHeiii BbIOOP. CBs3b
' MEX]Ty MaJIOBEPOSATHBIMU U MPAKTUYECKH JOCTOBEPHBIMU COOBITHSIMU B IPUPOJIE, OOIIECTBE
U HayKe
HepeBo. CBoiicTBa JI€peBbEB: €IUHCTBEHHOCTh MYTH, CYIIECTBOBAHUE BUCAYEH BEPIIHUHBI,
5.7 CBSI3b MEXJIy YMCJIOM BepIIMH U yucioM péoep. IlpaBmino ymHoxxenus. Pemenue 3amgau c
MOMOIIBIO TpadoB
53 [IporuBononoxxubie coObITHA. [[narpamma Diinepa. O0beIMHEHHE U TIEPECEUCHNUE COOBITHM.
) HecoBmecTHbie coObiTus. DopMyna cI0KeHHs BEPOSATHOCTEH
5.9 YcnoBHas BeposaTHOCTb. [IpaBuino ymHoxkeHus. He3aBucumbie COOBITHS
510 [IpencraBnenne »sKcnepuMeHTa B BHAE JepeBa. PelleHue 3amad Ha HaXOXKJIEHUE
BEPOSATHOCTEMN C TOMOIIBIO IEPEBa CIIYUYaHOTO SKCIEPUMEHTA, THarpamMmm Diliiepa




9 KJIACC

Kon ITpoBepsieMblii 3JIEMEHT COJAEePKAHUS
5 BeposiTHOCTh U CTaTHCTUKA

51 [IpencraBienue NaHHBIX B BUAE TaOJMIl, Iuarpamm, rpadukoB, MUHTEPIpETalUs JaHHBIX.
UreHue 1 mocTpoeHue TabIuIl, uarpamm, rpauKoB 1Mo peaabHbIM JaHHBIM

5.2 [lepecTanoBku U pakTopual

53 CoueTaHusi ¥ YUCJIO COUYETAHUM

5.4 Tpeyronbauk I[lackans. Pemenue 3a1au ¢ MCmosib30BaHHEM KOMOMHATOPUKHU

55 ['eomerpuyeckas BepoATHOCTh. CiydallHBIH BBIOOp TOYKHM M3 (UTYPHI Ha TIJIOCKOCTH, W3
OTpE3Ka U U3 IYTH OKPYKHOCTH

5.6 Wcneitanue. Ycenex u Heyaaua. Cepus UCIIBITAaHUMN 10 IEPBOIO ycnexa

5.7 Cepus ucnsitanuii bepayim. BepositHocTH coObITHI B cepun ucbITaHUi beprym

5.8 CrnyualiHas BeJIMUMHA U pacpeielieHue BEPOSATHOCTEN

59 Maremaruueckoe oxujaHue U aucnepcus. [Ipumepbl MaTeMaTHUYeCKOro OXKUIAHUS Kak
TEOPETHUYECKOT0 CPEHErO 3HAUCHHS BEJTMYHMHBI

510 MaremaTnueckoe OKHIaHUE U JUCTIEPCUS CIYyYAHON BEJIMYMHBI «HYHUCIIO YCIIEXOB B CEPUU
ucneITaHuil beprym»

511 [Tonsitue o 3akoHe GoNBIIMX yuce. M3MepeHne BeposSTHOCTEH ¢ MOMOILBIO YacToT. Poib u

3HAYCHME 3aKOHA OOJIBIITUX YHCEI B IPUPOJIE M OOIICCTBE




ITPOBEPSIEMBIE HA OI'S 1O MATEMATHUKE TPEBOBAHMS K PE3YJIbTATAM
OCBOEHMA OCHOBHOMU OBPA30OBATEJIbBHOU ITPOT'PAMMBbBI OCHOBHOI'O OBIIET'O

OBPA3OBAHUA

Kon
NpoBepsaeMoro
TpeOOBaHUS

IIpoBepsiemble TpeOOBaHMSA K NMPEAMETHBIM Pe3yJIbTATAM OCBOCHHSI OCHOBHOM
o0pa3oBaTe/ibHOI MPOrpaMMbI OCHOBHOT0 00111ero o0pa3oBanusi Ha ocHoBe ®I'OC

YMeHne omnepupoBaTh TOHSATHSIMH: MHOXECTBO, IIOJMHOXKECTBO, OIEpalMd  HaJ
MHOXXECTBaMH; YMEHHUE OIEpPHPOBATh MOHATHAMU: rpad, CBA3HBIA rpad, nepeBo, LHUKI,
NPUMEHSTh WX MPH PEIICHUH 3a]1a4; YMEHUE HCIIOJB30BaTh rpaduvyeckoe MpeIcTaBIeHUE
MHOXECTB JUIsl ONMCAHUS PEATIbHBIX IIPOLIECCOB U SIBICHUH, IIPU PELICHUU 3a]1a4 U3 IPYTUX
Y4eOHBIX TIPEIMETOB

YMeHHe onepupoBaTh INOHATHUAMM: OIPEACICHUE, aKCUOMAa, TeOpeMa, 0Ka3aTelIbCTBO;
YMEHHE pPaclo3HaBaThb MCTHHHBIE U JIOXKHBIC BBICKA3bIBAHUS, INPUBOAUTH IPUMEPHI U
KOHTPIIPUMEPBI, CTPOUTH BBICKA3bIBAHUS U OTPULIAHNS BBICKA3bIBAHUI

YMeHue omnepupoBaTh MOHATHAMM: HATYpaJbHOE YHUCIIO, MPOCTOE M COCTAaBHOE YHUCIIO,
AETMMOCTh HATYPaJbHBIX YHCEN, NPU3HAKH JEIMMOCTH, LEJI0€ YHCIIO, MOAYJb YHCIA,
OOBIKHOBEHHAsI IpoOb M JeCATUYHAs OpoOb, CTAHJAPTHBIA BHJ YHMCIA, PALUOHAIBHOE
YHCII0, WPPAIMOHATBHOE YHCIO0, apu(pMETHYECKUH KBAJApAaTHBII KOPEHb; YMEHHE
BBINOJIHATE JICHCTBUS C YMCIAMH, CPAaBHHUBATh U YIOPAAOYMBATH YHUCIIA, MPEICTABIATDH
YHCIIa Ha KOOPAWHATHOM MPSMOI, OKPYTJIATh YHCIA; YMEHHUE JeTaTh MPUKUIKY U OLECHKY
pe3yJbTaTa BRIYMCICHUN

YMeHue onepupoBaTh MOHATUAMHU: CTENEHb C LENbIM IOKazaTesieM, apupMETHYECKH
KBaJIpaTHBIH KOpPEHb, MHOTOYJICH, airedpanyeckas IpoOb, TOXKIECTBO; 3HAKOMCTBO C
KOpPHEM HaTypalbHOW CTeleHH OOJIbIe EIUHHIIBI; YMEHUE BBIMOIHATH PacuéThl IO
dbopMmynam, npeoOpa3zoBaHUs LEIbIX, APOOHO-PATMOHATIBHBIX BHIPAKEHUN U BBIPAXKEHUN C
KOPHSIMH, pa3JI0)KEHWE MHOIOUYIEHA Ha MHOXXMTEIM, B TOM YHUCIIE C HCIOJb30BaHUEM
(dbopMyI1 pa3HOCTH KBaIpaTOB U KBaJIpaTa CyMMbI U Pa3HOCTH

YMeHue onepupoBaTh INOHATHAMM: 4YHCIOBOE€ DPABEHCTBO, YPABHCHHE C OIHOMU
IIEPEMEHHOM, YHUCJIOBOEC HEPAaBEHCTBO, HEPABEHCTBO C IIEPEMEHHOM; YMEHHE pEIlaTh
JUHEWHBIE M KBaJpaTHbIE YPaBHEHUS, JPOOHO-pALIMOHATBHBIE YpPAaBHEHHUS C OJHOM
[IEPEMEHHOM, CHUCTEMBl JABYX JIMHEHWHBIX YPAaBHECHMM, JIMHEWHBIC HEPAaBEHCTBA M UX
CHCTEMBI, KBaJpaTHbIe U JPOOHO-pallMOHATIBHBIE HEPABEHCTBA C OAHOI IEPEMEHHOM, B
TOM 4YMCJIE IIPU PELIECHUU 3a1ad U3 APYIUX IPEIMETOB U IMPAKTUYECKUX 3aJay; YMEHHE
UCIOJIb30BAaTh KOOPAMHATHYIO IPSIMYI0 UM KOOPIMHATHYIO IUIOCKOCTh IJISi M300paskeHMs
PELIECHHUI YpaBHEHHI, HEPABEHCTB U CUCTEM

YMeHue onepupoBaTh NOHATHAMH: QYHKUMSA, Tpaduk QYHKUUH, HYIH (QYHKIWH,
INPOMEXYTKH 3HAKOTIOCTOSIHCTBA, MPOMEXKYTKH BO3pacTaHWs, YObIBaHWS, HanOOJIbIIEE H
HaUMEHbIIee 3HAa4YeHUs (YHKIUM; YMEHHE ONEpPHPOBATH MOHATHUAMH: IpsMast
NPOMOPIMOHATIBHOCTh, JUHEHHas (QYHKIWsS, KBaapaTudHas (QyHKOHA, oOpaTHas
PONOPIMOHANBHOCTh, Tapabosia, rumepoosna; yMeHHE CTPOUTh Trpaduku (yHKIHH,
UCTIOJIB30BAaTh TPAaQUKH JJIsl ONpPEJENICHNUs CBOWCTB MPOLECCOB W 3aBHCHUMOCTEH, I
peleHus 3a7ad U3 APYTHX Y4eOHBIX NMPEAMETOB M PEajbHOM KHU3HM;, YMEHHE BBIPAKATh
¢dbopMynIaMu 3aBUCUMOCTH MEX]Ty BETMUYUHAMHU

YMeHue omnepupoBaTh  MOHATHSIMH:  IOCIEAOBATENBHOCTh, apudmerndeckas U
reoMeTpHYECcKasi MPOTPECCHH; yYMEHHE HCIOIb30BaTh CBOIMCTBA TOCIEIOBATEIBHOCTEH,
(dbopMyIibI CyMMBI B OOIIETO 4WICHA MPU PElICHWH 3a7a4, B TOM YHCIE 33734 U3 JPYTHX
Y4eOHBIX IPEMETOB U PEaTbHOMN KU3HU

YMenue pemarh 3afaud pa3HbIX TUIOB (B TOM 4YHCIE€ HA HPOLEHTHI, JAOJIM M YacTH,
IBIDKEHHE, paboTy, IIeHy TOBAapOB M CTOMMOCTH IMOKYIIOK M YCIYT, HAJOIH, 3a/aud U3
o0nacTd ympaBji€HHUsS JHMYHBIMM U CEeMEHHbIMH ()MHAHCAMH); YMEHHME COCTaBJISATh




BBIpa)XCHUSI, YpPaBHEHHUs, HEPABEHCTBA U CHCTEMBI IO YCJIOBHIO 3aJayH, HCCIEAOBaTh
MOJTy4EHHOE pPElIeHHE U OLIEHUBATh IPABI0NOJ00HOCTD MMOJIYYEHHBIX PE3YJIbTAaTOB

YMeHue onepupoBath NOHATUSAMU: QUTypa, TOUKA, OTPE30K, MpsMasi, JIyd, JIoMaHasi, yroi,
MHOTOYTOJIbHUK, TPEYTOJbHUK, PABHOOEIPEHHBIH M PaBHOCTOPOHHHUH TPEyroJIbHUKH,
NPSIMOYTOJIbHBIA  TPEYroJIbHUK, MeauaHa, OHCCeKTpuca U BBICOTa TPEYTOJbHUKA,
YEeTHIPEXYTONBHUK, TMapajuleorpaMM, pPoMO, MPSMOYTOJIbHHUK, KBajpaTr, Tpamelws;
OKpPY’KHOCTb, KPYT, KacaTeibHas; 3HAKOMCTBO C MPOCTPAHCTBEHHBIMU (UTYpamMH; YyMEHHE
pelmark 3aJa4d, B TOM YUCJIE U3 MOBCEAHEBHON )KM3HHU, HA HAX0XKJIEHUE I€OMETPUUECKHUX
BEJIMYMH C IPUMEHEHUEM H3yUYEHHBIX CBOMCTB QUryp u ¢pakToB
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YMeHue onepupoBaTh MOHATHSIMHU: PaBEHCTBO (UTyp, PpaBEHCTBO TPEYrOJbHUKOB;
MapajuieIbHOCTh U TMEPHEHAUKYJISPHOCTb  NPSIMBIX, YroJd  MEXAY  HpsIMBIMH,
NEePIeHIUKYJsIp, HAKJIOHHAsA, Npoekuus, mnoxodbue ¢uryp, moaoOHbIEe TPEYroJbHUKH,
CUMMETpUSl OTHOCHTEIBHO TOYKM M NPSIMOH; YMEHHE paclo3HaBaTb pPAaBEHCTBO,
CUMMETpHUIO U Tmoaobue (uryp, mapamiedbHOCTh W MEPHEHAUKYJISAPHOCTh MPSIMBIX B
OKpY’KaroIlleM MUpe
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YMeHue ornepupoBaTh MOHATUSIMU: JJIMHA, PACCTOSIHHE, YroJl (BeIWYMHA yria, CUHYC U
KOCHHYC yTIJla TPEYroJibHHKA), IUIOMA[h; YMEHHE OIIEHHWBATh pa3Mephl MPEAMETOB U
OOBEKTOB B OKPYKAIOIIEM MHpE; YMEHHE MPUMEHATH (DOPMYIBI MEpUMETpa U TUIOIIATN
MHOTOYTOJIbHUKOB, JIIMHBI OKPY>KHOCTH M IUIONIAAW Kpyra, oO0bema MpsSMOYTOJIbHOTO
MapajuieienuIiea, yMEHUE NPUMEHITh NPU3HAKA PAaBEHCTBA TPEYTOJIbHUKOB, TEOPEMY O
CyMME YTJIOB TpeyrojibHHuKa, Teopemy Iludaropa, TpuroHoOMeTpuyecKre COOTHOIICHUS
JUISL BBIYUCIIEHUS JUIHH, PACCTOSHU M, TIJIOIIAACH
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YMmeHnue nzobpaxxath IIOCKHE PUTYPBl U UX KOMOMHALIMH, IPOCTPAHCTBEHHBIE (PUTYPBI OT
PYKH, C TIOMOIIBIO YEPTEKHBIX MHCTPYMEHTOB M 3JEKTPOHHBIX CPENICTB MO TEKCTOBOMY
WA CUMBOJIBHOMY OIHCAHHIO
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YMeHue onepupoBaTh MOHATUSMU: MPSMOYTOJbHAS CHCTEMa KOOpPAWHAT; KOOpPAUHATHI
TOYKH, BEKTOp, CyMMa BEKTOPOB, IPOU3BEJCHHE BEKTOpPA HAa YHUCJIO, CKAIAPHOE
MPOM3BEICHHE BEKTOPOB; YMEHHE HCIOJb30BaTh BEKTOPhl M KOOPAWHATHI  JJIs
NpCACTABJICHUA JAaHHBIX W PCUICHUA 3a/1a4, B TOM YHUCJIC U3 APYTUX y‘IGGHBIX npeaMeToOB U
peabHOM KU3HU
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YMeHue omnepupoBaTh MOHATHSIMH: CTOJIOMKOBBIE M KPYTOBBIE TUArpaMMbl, TaOJIUIIBL,
cpeanee apupMeTHUYECKOe, MeauaHa, HauOoJblllee M HAUMEHbIIee 3HAYCHHUsS, pazMax
4iCcIOBOro HaOopa; yMEHHE U3BJIEKaTh, WHTEPIPETUPOBATL U  IPEOOpPa3OBHIBATH
nH(pOpPMAIIHIO, IPEACTABIICHHYIO B TAOMUIAX U HA JUarpaMmax, OTpa)arollyto CBOWCTBA U
XapaKTePUCTHKU pEealbHBIX IMPOILIECCOB U SBJICHUN; YMEHHE paclO3HaBaThb M3MEHYHBBIC
BEJIMYUHBI B OKPYKAIOILIEM MUPE
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YMeHue onepupoBaTh MOHSATHSAMHU: CIyYalHbId ONBIT (CIAy4YalHBIA 3KCIIEPUMEHT),
AJIEMEHTApPHOE COOBITHE (JIEMEHTAPHBIN MCXO/) CIIYYaltHOTO OMBITA, CIIy9aitHOE COOBITHE,
BEPOATHOCTh COOBITHUS; YMEHUE HAXOIUTHh BEPOSTHOCTU CIIy4alHBIX COOBITHN B OMBITAX C
PaBHOBO3MOXKHBIMHM 3JIEMEHTAPHBIMU COOBITHSIMM;, YMEHHE peuiaTh 3aJadyd METOAO0M
OpPraHM30BAaHHOTO Tiepedopa W C HCHOJIb30BAHWEM TIpaBUJIa YMHOXEHUS; YMEHHUE
OLICHHMBATh BEPOSITHOCTU PEATbHBIX COOBITMHA W SIBICHUN, MOHMMATh POJIb MPAKTUUYECKU
JIOCTOBEPHBIX U MAJIOBEPOSTHBIX COOBITHIA B OKPYIKAIOIIEM MHUPE U B )KU3HU; 3HAKOMCTBO C
MOHSTHEM HE3aBUCUMBIX COOBITHI; 3HAKOMCTBO C 3aKOHOM OOJIBIIKMX YHUCET U €r0 POJIbIO B
MAaCCOBBIX SIBJICHUSIX
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YMeHue BBIOMpPATh MOIXOASIINNA W3YYCHHBIM METON AJIS PEIICHUS 3aJadyu, MPUBOIUTH
IIpUMEpPbl MAaTEMATHYECKUX 3aKOHOMEPHOCTEW B MPHUPOJAE M IKU3HHU, pACIIO3HABATh
MPOSIBJICHUE 3aKOHOB MATEMAaTHUKH B MCKYCCTBE, ONMCBHIBATH OTAEJBHBIE BBIIAKOLIMECS
pe3yabTaThl, NOJYYEHHBIE B XO/I€ PA3BUTHS MAaTEMATHKN KaK HayKH, IPUBOJUTH IPUMEPHI
MAaTEMaTUYECKUX OTKPBITUM U UX aBTOPOB B OTEUYECTBEHHOW U BCEMUPHOU HCTOPHUU




HEPEYEHDB 3JIEMEHTOB COJAEPKAHUSA, ITPOBEPAEMbIX
HA OI'D 11O MATEMATHKE

Kox IIpoBepsieMblii 3JIEMEHT COAEePKAHNUS
1 Uwucna v BBIYUCIIECHUS
1.1  HarypanbHble u niensie yncia. [Ipu3Haku JenMMOCTH LETbIX YUCEe
1.2 OObIKHOBEHHBIE U IECATHUYHBIC IPOOH, POIICHTHI, 0ECKOHEUHBIE MEPHUOAHMUECKIE TpOodH
1.3 PamuonanbHble yncia. ApupMeTHUECKHE OepalMy ¢ PallMOHAILHBIMU YHCIIaMU
1.4  JleficTBuTeNbHBIE Ynca. ApruMETHUIESCKHUE OTIEPAIIUU C IEHCTBUTEIILHBIMU YHCIIAMH
15 HpI/I6JII/I)KéP£HBIe BBIYUCIICHMS], TpaBWJIa OKPYIJICHUsS, MPUKUAKA M OLEHKa pe3yJjbTara
BBIYHCIICHUM
2 AnrebpanuecKue BHIPAKCHHS
2.1 | BbykBeHHbBIE BBIpa)KEHHS (BBIPAKEHUS C IEPEMEHHBIMH )
2.2 Crenens ¢ nenslM nokasaresneM. CTeneHs ¢ palliOHAIbHBIM NT0Ka3arenaeM. CBOWCTBA CTENEHU
2.3 | MHorouseHsl
24 | Anrebpanueckas 1po0Ob
25 ApI/I(bMeTHqSCKI/Iﬁ KOpEHb HaTypaJbHOH cTerneHu. JeHCcTBHS ¢ apupMETHUYECCKUMH KOPHSIMH
HaTypaJbHOU CTENEHU
3 YpaBHEHHUs 1 HEpABEHCTBA
3.1  Ilensie u 1poOHO-parMoHaNbHBIC ypaBHeHUs. CHCTEMBI U COBOKYITHOCTH YpaBHEHUN
3.2 Ilensie u 1poOHO-paIIMOHANEHBIC HEpaBeHCTBA. CHCTEMBI U COBOKYITHOCTH HEPAaBEHCTB
3.3  PemeHue TEKCTOBBIX 3aJa4
4 YucnoBsle OCIEN0BATENBHOCTH
4.1 ITocnegoBaTenpHOCTH, CIIOCOOBI 3aMaHU OCIEA0BATEILHOCTEH
4.2 | Apudmernueckas U reoMeTpruUecKas nporpeccun. @opmMysia cI0KHBIX TPOLICHTOB
5 OyHKIMU
Oynkusa, crnocoObl 3amanus ¢GyHkuud. ['padux ¢dyakmum. OOJIacTh ONpECICHHUS W
51 MHOXXeCTBO 3HadeHuid ¢ynkuuu. Hynmu ¢yskmun.  TIpoMexyTKH  3HAKOMOCTOSHCTBA.
" IIpomMeXyTKM MOHOTOHHOCTH (PYyHKIIMHU. MakcHMyMbl 1 MUHUMYMBI QyHKIIMK. Hanbosnbmee u
HaUMEHBIIIee 3HaAUCHUE (PYHKIIMH HA TPOMEKYTKE
6 KoopaunaTs! Ha psAIMOii U IIJIIOCKOCTH
6.1 | KoopaunartHas npsmas
6.2 | JlekapTOBBI KOOPAMHATHI HA MJIOCKOCTH
7 ['eomeTrpus
7.1  T'eomerpuyeckue GUTypsl U UX CBOMCTBA
7.2 | TpeyronbHUK
7.3 | MHOTOYroJIbHUKH
7.4 | OKpy»XHOCTb M KPYT
7.5  H3mepeHue reoMETpUYECKUX BEIUYHUH
7.6  BexTopbl Ha INIOCKOCTH
8 BeposiTHOCTB U cTaTUCTHKA
8.1 | OnmucarenpHas CTaTUCTUKA
8.2  BeposTHOCTB
8.3 | KombOunaropuka
8.4 | MHuoxectBa
8.5 | I'padsr
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