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IHOACHUTEJIBHASA 3AIIMCKA

B coBpemeHHOM IM(PPOBOM MHpPE BEPOATHOCTh M CTATUCTHKA MPUOOpPETAIOT BCE
OO0JBIIYI0 3HAYUMOCTD, KaK C TOUYKH 3PECHHUS MPAKTUIECKUX MPUIOKECHN, TaK U UX POJIH B
oOpa3zoBaHUM, HEOOXOJAMMOM KaXXJIOMYy uejoBeKy. Bospacrtaer umcio mpodeccuit, npu
OBJIAZICHUM KOTOPBIMHU TpeOyeTcsi Xopoliast 0a30Basi MOATOTOBKA B 00JACTH BEPOSITHOCTH
Y CTaTUCTUKH, TaKas MOJTOTOBKA BayKHA JJISl TIPOJAOJKEHUST 00pa30BaHUs U JIsl YCIIEITHON
npo(hecCHOHATBHOM Kapbephl.

Kaxxaplii yesioBek MOCTOSIHHO MPUHMMAET PEIICHUsS Ha OCHOBE UMEIOUIMXCS Y HEro
JaHHBIX. A JUI1 000CHOBaHHOI'O MPUHSITHS PELICHUsS] B YCIOBUSIX HEAOCTAaTKa MIIM U30bITKA
UHpOpMaM HEOOXOAMMO B TOM YHCIIE XOpPOUIO C(HOPMHUPOBAHHOE BEPOATHOCTHOE U
CTaTUCTUYECKOE MBIIIJICHHE.

IMeHHO MO3TOMY OCTpPO BCTajlla HEOOXOAMMOCTH C(HOPMHUPOBATH Y OOYYArOMIMXCS
(GYHKIIMOHAJIBHYIO TPaMOTHOCTb, BKIIIOUAIOIIYI0 B ce0s B KauecTBE HEOTHEMIIEMOM
COCTaBJISIIOLIEH yMEHHE BOCHPUHMMATh W KPUTHUECKH aHAIM3UPOBATh MH(POPMAIUIO,
MPEJICTABICHHYIO B Pa3NUYHBIX (OpMax, MOHUMATh BEPOSTHOCTHBIM XapaKTep MHOTHUX
peabHBIX MPOIIECCOB M 3aBUCUMOCTEH, MPOM3BOAMTH MPOCTEHUIINE BEPOSITHOCTHBIC
PacU€Thl.

3HaKOMCTBO B Yy4eOHOM Kypce C OCHOBHBIMU MpHUHIMIIAMHU cOOpa, aHanu3a u
NPEICTABJICHUS JaHHBIX U3 Pa3IMUHBIX c(ep KU3HU 00ILEeCTBA U TOCy1apcTBa MPUOOIIAeT
oOyvaromuxcs K OOILIECTBEHHBIM HHTepecaMm. V3ydueHne OCHOB KOMOWHATOPHUKHU
pa3BHUBAET HaBBIKM OpraHU3alldy Mepedopa U moacyéra 4ucia BapUuaHTOB, B TOM YHUCIIE B
NPUKIATHBIX 33Ja4axX. 3HAKOMCTBO C OCHOBaMHU T€OpUH rpadoB co3aaéT MaTeMaTUYECKUN
bynaaameHT st POpMUPOBAHUS KOMIETEHIIMI B 00JacTH MHGOPMATHKU W IU(POBBIX
TexHoNorui. [Ipn M3yuyeHun CTaTHUCTUKM U BEPOSITHOCTU OOOTrallaroTCsl MPEJCTaBJICHUS
oOydaromuxcss O COBPEMEHHOH KapTHHE MHpa M METoJaxX €ro HCCIeI0BaHus,
dbopMupyercss MOHMMAHHE POJU CTATUCTUKM KaK HCTOYHUKA COIHMAIBHO 3HAYMMOUN
uH(GOPMAIIMU U 3aKJIa/IbIBAIOTCS OCHOBBI BEPOSITHOCTHOTO MBIIIIJICHHUS.

B coorBercTBHM C JAaHHBIMHM LENSIMU B CTPYKType IpOrpaMMbl y4eOHOro Kypca
«BeposTHOCTh M CTaTUCTHKA» OCHOBHOTO OOIIET0 0Opa30BaHUS BBIACICHBI CIEAYIOIIUE
cofiep)KaTenbHO-MeToandeckne nuHuM: «lIpeacraBneHue MaHHBIX W OMHCAaTEIbHAs
CTaTUCTHKa», «BeposTHOCTHY, «OneMeHTbl KOMOMHATOPUKHN», «BBeleHue B TEOpHIO
rpadoBy.

Copnepxanue nuaun «lIpencraBnenre JaHHBIX U ONKMCATEIbHAS CTATUCTUKA» CITYKUT
OCHOBOM i1 (OpPMHPOBAaHMUS HABBIKOB pabOThl ¢ wuHGOpMaIMeil: OT YTEeHUs U
MHTEpIIpeTanuy nH(HOPMAaLIUY, TPEICTaBICHHON B TabIuIax, Ha JUarpaMmax u rpadukax,
710 cOopa, NpEICTaBICHHUS W aHajlu3a JaHHBIX C MCIOJb30BAaHUEM CTATUCTHUECKHUX
XapaKTepUCTUK CPeIHUX M pacceumBaHus. Paboras ¢ naHHbIMH, OOydaroIIuecs ydaTcs
CUUTHIBaTh U MHTEPIPETUPOBATH JaHHbIE, BbIIBUIaTh, apTyMEHTUPOBATh U KPUTHUKOBATh
NPOCTEHINNEe THUIOTE3bl, Pa3MBIILIATh HaA (PakTOpamu, BHI3BIBAIOIIUMU U3MEHYHBOCTD, U
OLICHMBAThH UX BIUSHUE HA pACCMATPUBAEMbIC BETMYMHBI U MPOIIECCHI.



NHTynTNBHOE mNOpEACTaBIEHUME O CIIy4YalHOM W3MEHYMBOCTH, WCCJIEI0BAHUE
3aKOHOMEPHOCTEH M TEHJCHIIMI CTAaHOBUTCS MOTHBUPYIOLIEH OCHOBOHM [IJIsi M3Yy4YEHUS
TEOPUU BEPOSITHOCTEHN. Bosibllloe 3HaUEHHE UMEIOT MPAKTUYECKHUE 3aJaHusl, B YACTHOCTHU
OTIBITHI C KJIACCUYECKUMH BEPOSATHOCTHBIMU MOJICIISIMH.

[TonsiTHe BEpPOSITHOCTA BBOJUTCS KaK Mepa MPaBIOMOM00US CIIyYailHOTO COOBITHSI.
[Ipu u3ydennn y4eOHOro Kypca oOydarommuecss 3HAKOMATCS C MPOCTEUITUMHU METOIaMH
BBIUMCJIEHUSI BEPOATHOCTEM B CIYyYallHBIX SKCIEPUMEHTaX C PABHOBO3MOXHBIMU
AJIEMEHTAPHBIMH HUCXOJAaMH, BEPOATHOCTHBIMHU 3aKOHAMH, IMO3BOJSIOIIMMHU CTABUTh U
pemath Oosee CloXKHbIE 3a/1aud. B y4eOHBIN Kypc BXOJSAT HadalIbHbIE MPEACTABICHUS O
CIIy4alHbIX BEJIMYMHAX U UX YHCIIOBBIX XapPAKTEPUCTUKAX.

B pamkax y4eOHOro Kypca OCYIIECTBIISIETCS 3HAKOMCTBO OOYYalOIIUXCS C
MHOXECTBAMU U OCHOBHBIMM OIE€paldsIMHM HaJl MHOYKECTBAMH, pPacCMaTPUBAIOTCS
MPUMEPBl TPUMEHEHHUS] Uil pEIICHUs 3a/ad, a TakKXe HCIOJb30BaHUS B JAPYTUX
MaTeMaTUYECKUX KypcaxX U YYeOHBIX MpeaMeTax.

B 7-9 xnaccax usyuaercst yueOHbINH Kypc «BeposiTHOCTh U CTAaTUCTHKA», B KOTOPBIN
BXxoasaT  paszgenbl:  «lIpencraBieHue  aHHBIX WM ONMCATENIbHAsl  CTATHUCTHKAY,
«BepoarHocThy», «IeMEeHThl KOMOMHATOPUKIY, «BBeneHnue B Teoputo rpadoBy.

Ha u3ydenue yueOHOro Kypca «BeposaTHOCTh U cTaTUCTUKa» oTBoAauTCs 102 yaca: B
7 xnmacce — 34 4gaca (1 gac B Hezeno), B 8 kinacce — 34 yaca (1 yac B Henento), B 9 kitacce —
34 yaca (1 yac B Hezeno).



COJEPXAHME OBYUYEHUA
7 KUIIACC

[IpencraBienne NaHHBIX B BUJE TAOMUIl, AUarpamM, rpadukoB. 3amogHeHUE
Ta0JUIl, YTCHHWE W TIOCTPOCHHE JuarpaMM (CTOJOMKOBBIX (CTOJOYATHIX) H
KpYyroBbIX). UTeHue rpa@uKkoB peasibHbIX MpoueccoB. M3pneuenue nabpopmaium u3
JUarpaMM U TaOJIMILL, UCIIOJIb30BAHUE U UHTEPIPETALNS JaHHBIX.

OmnucarenpHasi CTAaTUCTHKA: cpelHee apupMeTHUecKoe, MeauaHa, pa3max,
HaumOoJblIIeE M HaUMEHbIEe 3Ha4YeHHs HA0Opa YHUCIOBBIX JaHHBIX. [Ipumepsl
CIIy4YaliHOM U3MEHYUBOCTH.

Cny4aiiHblil SKCIIEpUMEHT (OIBIT) M cliydaliHoe coObiTHe. BeposaTHocTh U
gacTtoTa. Poiib MamoBepoOsSTHBIX U MPAKTHUYECKH JTOCTOBEPHBIX COOBITHI B MPHUPOE
u B o0OmecTBe. MoHeTa 1 UrpajibHasi KOCTh B TEOPUHU BEPOSITHOCTEH.

I'pad, Bepumna, pedbpo. Crenenp BepiuHbl. Yucino pédep u cymmapHas
creneHb BepuinH. IIpencraBnenue o cBsizHocTu rpada. Llenu u uukisl. [yt B
rpadax. O6xoxm rpada (dinepoB myTh). [IpencraBienue 06 OpUESHTUPOBAHHOM
rpade. Pemenue 3agau ¢ momoristo rpados.

8 KUIACC

[IpencraBieHne JaHHBIX B BUE TaOIMUL, 1UarpamMmm, rpa)ukosB.

MHOXECTBO, 3JEMEHT MHOXECTBa, MMOAMHOXecTBO. Omnepanuu Hax
MHOKECTBaMU: OObEIUHEHHE, IepeceuyeHue, nomnonHeHue. CBolicTBa omnepauui
HaJl MHOYKECTBAMHU: IEPEMECTUTEIBHOE, COYETATEIBHOE, PACHPEACIUTEIBHOE,
BKItoueHus. lcmonb3oBanue TpaduyecKoro MpenCTaBICHHs MHOXKECTB IS
ONMCAaHUS PEATBbHBIX MIPOLIECCOB U ABJIICHUM, IPU PELLIEHUH 3a/1a4.

M3mepenne paccernBaHMs JaHHBIX. J(Mcrnepcus M CTaHIAPTHOE OTKIOHEHUE
YHCIIOBBIX HA0OPOB. JlnarpaMma paccenBaHusl.

DlieMEeHTapHble COOBITUSL ciaydaiiHoro ombiTa. CiyyaliHble COOBITHS.
BepostHocT  coObiTuii. OnbITBl ¢ PaBHOBO3MOYKHBIMU  3JIEMEHTapHBIMU
coObiTussMH. CiyuaiiHbiii BEIOOp. CBSA3b MEXKIY MaJOBEPOATHBIMHU U MPAKTHYECKU
JOCTOBEPHBIMH COOBITUSIMU B IIPUPO/JIE, OOILIECTBE U HAYKE.

Hepeo. CBolicTBa JEpEBBEB: EIMHCTBEHHOCTh IIYyTH, CYLIECTBOBAaHUE
BUCAYEH BEPIIMHBI, CBS3b MEX]Y YMCIOM BepIMH M yucioMm pedep. Ilpasuio
yMHOXeHHs. Pemenue 3aaa4 ¢ momomipto rpados.

[IpotuBomnonoxueie coObiTusA. Juarpamma Oinepa. OObenuHeHue u
nepeceueHre  coObiTuil. HecoBmecTHple  coObiTus. dopmyna  cioxeHus
BEPOATHOCTEU. YCIOBHAsi BepOATHOCTh. [IpaBuiio ymHOXxeHus. HeszaBucumsie
coObrTus. llpencraBieHune skcrnepuMeHTa B BHJE JAepeBa. Pemienue 3amad Ha



HaXO0XJICHUE BEPOSITHOCTEM C MOMOIIBIO JEpeBa CIy4ailHOTO SKCIEPUMEHTA,
nyarpaMmm Jitnepa.
9 KJIACC

[IpencraBienrie AaHHBIX B BUjae TaOnuil, JAuarpamM, TIpaduKoOB,
WHTEPIpEeTalus JaHHBIX. UTeHHEe U MOCTPOCHUE Ta0JIUIl, AUarpaMM, TpaduKoB 1Mo
pEAIbHBIM JJaHHBIM.

[lepecranoBku u akropuan. CoyeTaHus U YUCIO couyeTaHUU. TpeyroibHUK
[Tackains. Pemenue 3a1a4y ¢ MCHOJIb30BaHUEM KOMOMHATOPUKH.

['eomerpuueckass BeposATHOCTh. CiydailHbIA BBIOOp TOYKM M3 (UTYpPHI Ha
IJIOCKOCTH, U3 OTPE3Ka U U3 AYTU OKPYKHOCTH.

HcnbiTanne. Ycnex u Heynaya. Cepus HCIOBITAHWM 10 TEPBOTO ycCIexa.
Cepust ucnbiTanuii bepHyiiu. BeposSTHOCTH COOBITMH B CepUM  HMCIHBITAaHUU
bepnymnu.

CrnydailHass BEMYMHA W pACHpPENENICHHE BEPOATHOCTEW. MaremaTuyeckoe
oXujgaHue U aucnepcus. Ilpumepsl  MaTeMaTUYeCKOro  OXKHUJIAHUSA — Kak
TEOPETHUYECKOTO CPEAHEr0 3HAUYECHUS BEJIMYMHBL. MaremMaTUuecKoe OXKUJaHUE U
JUCHEPCUA CIYYaWHOW BEJIMYUHBI «YHCJIO YCIEXOB B CEPUM HCIBITAHUI
bepnymnm.

[TonsaTre o 3akoHEe OONBIIMX YHCEN. M3MepeHue BepOATHOCTEH C IMOMOIIIBIO
yacToT. PoJib U 3HaUeHME 3aKOHA OOJIBIINX YUCEN B MPUPOJIE U OOIIECTBE.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUSA TIPOI'PAMMBI
YYEBHOI'O KYPCA «BEPOATHOCTbD MU CTATHUCTHUKA» HA
YPOBHE OCHOBHOI'O OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

JInuHOCTHBIE Ppe3yabTaThbl OCBOCHHMS MPOrpaMMbl  ydueOHOro Kypca
«BeposTHOCTD U CTATUCTHKA» XapPaKTEPU3YIOTCS:

1) naTpuoTHYeCKOe BOCIIMTAHME:

NPOSIBIECHUEM MWHTEpeca K TMPOUNUIOMY M HACTOSLIEMY POCCUHCKOM
MaTeMaTUKH, 1EHHOCTHbIM  OTHOIIEHHWEM K  JIOCTHXKEHUSIM  POCCHMCKHUX
MAaTEMAaTUKOB M POCCHUMCKOM MAaTEMAaTHUYECKOM IIKOJIbI, K MCIOJIb30BAHUIO ITHUX
TOCTIKCHUN B IPYTUX HayKaxX U MPUKIATHBIX chepax;

2) rpaskaaHCKoOe U TYXOBHO-HPABCTBEHHOE BOCIIUTAHHUE:

TOTOBHOCTBIO K BBIIIOJIHEHUIO O0S3aHHOCTEH IpakJIaHWHA U pealu3alii ero
npaB, TMPEJICTAaBICHUEM O MAaTeMaTUYECKUX OCHOBaX (PyHKIIMOHUPOBAHUS
pPa3IUUHBIX CTPYKTYp, SIBICHUN, MPOLEAYpP T'Pa)KJaHCKOro oOlecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K OOCYKICHHUIO STUYECKHUX MPOOJIeM, CBI3aHHBIX
C MPaKTUYECKHUM IPUMEHEHUEM JIOCTUXKEHUM HAyKH, OCO3HAHUEM BaXKHOCTHU
MOPaJIbHO-3TUYECKUX TPUHIHUIIOB B IESITEIBHOCTH YYEHOTO;

3) TpyAoBOE BOCIIMTAHHUE:

YCTAHOBKOM Ha aKTUBHOE Yy4YacTU€ B PEIICHUUM NPAKTUUECKUX 3a]a4
MaTeMaTUYECKOW HaMpaBICHHOCTH, OCO3HAHWEM BaXXHOCTH MAaTEMATHYECKOIO
o0pa3zoBaHMsl HAa MPOTSHKEHUM BCEH >KU3HU JIS YCHENTHOW MpogecCHOHAIbHON
NEATeIbHOCTH W Pa3BUTHEM HEOOXOIUMBIX YMEHHH, OCO3HAHHBIM BBIOOPOM H
MOCTPOCHUEM UHJIUBUIYATHHON TPACKTOPUU 00pa30BaHUS U )KU3HECHHBIX TIJIAHOB C
y4€TOM JIMYHBIX HHTEPECOB U OOLIECTBEHHBIX MOTPEOHOCTEN;

4) 3cTeTHYECKOE BOCTIUTAHHE:

CHOCOOHOCTBIO K  OMOILIMOHAJIBHOMY UM  3CTETHUYECKOMY BOCHPUSTHIO
MaTeMaTU4YeCKUX OOBEKTOB, 3ajlau, PEUICHUN, PacCyXICHUU, YMEHHUIO BUJETh
MaTeMaTU4YeCKHe 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HeHHOCTH HAYYHOI'0 NO3HAHUS:

OpHEHTauuel B JEATEIbHOCTH HAa COBPEMEHHYI) CHUCTEMY HAay4YHBIX
IPEICTaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS YEJIOBEKA, IPUPOABI U
o01lecTBa, MOHMMAHWEM MATEeMaTUYECKOM HayKu Kak c@epbl 4YeJIoBeUYeCKOU
JEATENIbHOCTH, ATANoOB €€ Pa3BUTHUS UM 3HAYMMOCTH JJISI Pa3BUTHS IUBHIM3ALINH,
OBJIQJICHUEM SI3IKOM MaT€MaTUKH U MAaTeMaTUYECKOW KyJIbTYypOW KakK CpeACTBOM
MO3HAHUS MHpPA, OBJAJECHHUEM MPOCTEUIIMMHU HABBIKAMU HCCIIEIOBATEIBCKON
NeATEeIbHOCTH;



6) ¢usuyeckoe BocnUTaHHe, (POPMHPOBAHHE KYJIbTYPHI 3A0POBbSA H
IMOIMOHATIBHOIO 0JIaronoJyYms:

TOTOBHOCTBIO MPUMEHAITh MAaTEMATHUYECKUE 3HAHUS B HHTEPECAX CBOETO
3I0pOBbsl, BEIEHHSI  3J0pOBOro  oOpa3a JKU3HM  (340pOBOE  IHUTAHUE,
cOQJIaHCUPOBAaHHBI PEXKUM 3aHATUH M OTAbIXa, peryisipHas (usnveckas
aKTUBHOCTh), C(OPMUPOBAHHOCTHIO HaBbIKA PEePIEKCUH, MPU3HAHUEM CBOETO
IpaBa Ha OIIMOKY U TAKOT'O K€ MpaBa JIPyroro YeIoBeKa;

7) 3K0JI0THYeCKOe BOCTIUTAHME:

OpUEHTallMel Ha MPUMEHEHUE MAaTEMAaTUYECKUX 3HAHUW JUIsl pelIeHus 3a/1a4y
B 00JIACTH COXPAHHOCTH OKpY>KaroUIedl Cpelpl, IJIAHUPOBAHUS MOCTYNKOB U
OLICHKM WX BO3MOXXHBIX MOCIEACTBUN I OKPYXKAIOLIEH Cpelpl, OCO3HAHUEM
r1100aJbHOr0 XapakTepa 3KOJOTHYECKUX MPOo0JIeM U MyTel UX pelleHus;

8) ajanTanus K M3MEHSIOWUMCH YCJIOBHAM COLUMAJIbHON ¥ NMPUPOIHOU
cpeabl:

TOTOBHOCTBIO K JCHCTBUSIM B YCIOBUSX HEONPEAEIEHHOCTH, IOBBIILICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH 4€pe3 MPAKTHUUECKYIO JEATEIbHOCTh, B TOM YHCIIE
YMEHUE YUUTbCA y JAPYTHX JIOJEH, MpUOOpeTaTb B COBMECTHOM AESTEIbHOCTU
HOBBIE 3HAHUS, HABBIKYA U KOMIIETEHLIUU U3 OIbITA IPYTHUX;

HEOOXOJIMMOCThIO B  (OPMUPOBAHMM HOBBIX 3HAHHWM, B TOM YHCIE
dbopMynIupOBaTh UJIEU, TOHATHSA, TUTIOTE3bl 00 OOBEKTAX U SIBICHUAX, B TOM YHCIIE
paHee HEU3BECTHBIX, OCO3HaBaTh JeGUUUTHl COOCTBEHHBIX 3HAHUH WU
KOMIIETEHTHOCTEH, IIJIaHUPOBATh CBOE Pa3BUTHUE;

CIIOCOOHOCTBIO ~ OCO3HAaBaTh  CTPECCOBYIO  CUTYyalMl0, BOCHPUHHUMATD
CTPECCOBYIO CHUTYyallMI0 KakK BBI30B, TPEOYIOUIMII KOHTpMEp, KOPPEKTUPOBATH
IPUHUMAaeMble pELIeHUs U JAeUCTBUs, (OPMYJIHPOBATH M OLICHUBATh PHUCKU U
HOCJEeACTBUSL, (POPMUPOBATH OIBIT.

METANPEJMETHBIE PE3YJIbTATBI

Ilo3naBaTe/ibHbIe YyHUBEPCAJIbHbIE YUeOHbIe 1eiicTBUS

ba3oBrble 1oruyeckue 1eicTBUA:

e BBUIBIITh U XapaKTEPHU30BaTh CYIIECTBEHHbIE NPU3HAKM MAaTEMaTHYECKUX
OOBEKTOB, MOHATUM, OTHOIIEHUH MEXAYy HOHATUAMH, (DOPMYIUPOBATH
ONpeAeNeHUs]  MOHATUM, YCTaHABIMBATH  CYILIECTBEHHBIH  MPU3HAK
Kjaccu(uKanuy, OCHOBaHUSA Mg OOOOIIEHHS U CpaBHEHUS, KPUTEpUU
IPOBOJMMOTIO aHAJIMN3a;

e BOCIpUHUMATh, (OPMYyIHpPOBaTH M  IPEOOPa3OBbIBATh  CYKICHUS:
yTBEpAUTENbHbIE W OTpPULATENIbHbIE, €IMHUYHBIC, YacTHbIE U O0OIIue,
YCIIOBHBIE;



BBISIBJISITh ~ MaTeMaTUYECKUE  3aKOHOMEPHOCTH,  B3aUMOCBA3M U
npoTUBOpeuMsi B (akTax, JaHHBIX, HAOMIOJEHUSX U YTBEPKACHUSX,
npeuiaraTb KpUTEPUH JUIs BBISBJICHUS! 3aKOHOMEPHOCTEN U IIPOTUBOPEUHIA;
JIeNaTh BBIBOJABI C HCIOJIb30BAHMEM 3aKOHOB JIOTMKH, JEAYKTHUBHBIX H
UHAYKTUBHBIX YMO3aKIIIOUEHUI, YMO3aKIIOUEHU 110 aHAJIOTUH;

pa30upaTh J10Ka3aTeIbCTBA MATEMATHYECKUX YTBEPKIECHUU (MpPAMBIE U OT
IPOTUBHOIO), NPOBOJAUTH CAMOCTOSITEIBHO HECIOXHBIE JOKa3aTeIbCTBA
MaTeMaTUYeCKuX (aKToB, BBICTPAWBATh APryMEHTALUIO, IPUBOJIUTH
IpUMEPHI U KOHTPIIPUMEPBL, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHUS;
BbIOMpaTh Crmoco0 pemeHuss y4eOHOM 3amayM (CpaBHUBATh HECKOJBKO
BAapUAHTOB pEIICHUs, BBHIOMpaTh HauboJiee MOAXOMAIUN C y4ETOM
CaMOCTOATEIILHO BBIJIEJIEHHBIX KPUTEPHUEB).

Bba3oBble uccie10BaTe/IbCKHE 1eCTBUA:

UCIIOJI30BaTh BOMNPOCHI KaK HCCIEAOBATEIbCKUNA MHCTPYMEHT IMO3HAHUS,
dopMynupoBaTh BOMPOCH, (PHUKCUPYIOUINE MPOTUBOPEUYHE, MPOOIEMY,
CaMOCTOSITEJIbHO yCTaHaBIMBAThb HCKOMOE U JaHHOE, (OpPMHUPOBATH
TUIIOTE3Y, apIYMEHTHUPOBATh CBOIO MO3ULIMIO, MHEHHUE;

OPOBOJUTH [0 CAMOCTOSITEIBHO COCTaBICHHOMY IUIaHY HECIOXHBIN
AKCIIEPUMEHT, HEOOIBIIOE HCCIIEJOBAHUE 110 YCTAHOBJIECHUIO OCOOEHHOCTEM
MaTeMaTHYECKOTO 00BEKTa, 3aBUCUMOCTEH 0OBEKTOB MEXKIY CO00ii;
CaMOCTOATENFHO (POPMYIHPOBATH 000OIIEHNUS W BBIBOJBI MO pe3yJibTaTaM
OPOBEAEHHOIO HAOIIOACHUS, HMCCIEAOBAHUSA, OLEHUBATh JOCTOBEPHOCTH
NOJIYYEHHBIX PE3YyJIbTaTOB, BEIBOJIOB U 0000IIECHMIA;

IPOrHO3UPOBATh BO3MOYKHOE pa3BUTUE IPOLECCA, a TAaKKE BBIIBUIaTh
IPEIIOJI0KEHUS O €0 Pa3BUTUU B HOBBIX YCIIOBUSX.

Pa6ora ¢ undpopmanmeii:

BBISIBJISITH  HEJJOCTATOYHOCTb M  H30BITOYHOCTh HMH(GOpPMAllUMH, JaHHBIX,
HEOOXOIUMBIX JJIsl PEIICHUS 3aauH;

BbIOMpaTh, aHAIM3UPOBATh, CHCTEMATU3UPOBATh W HWHTEPIPETHPOBATH
UHGOPMAIUIO PA3IMYHBIX BUAOB U (POPM IPE/ICTABICHHUS;

BbIOMpaTh (OpMy NpPEACTaBICHUS HMHPOPMAUU U WUIIOCTPUPOBATH
pemiaemMble 3aJayd  CXEeMaMH, JuMarpaMmamMH, HWHOM Trpapukod H UX
KOMOWHAIIMSIMU;

OLICHUBATh HAAEKHOCTh HMHPOPMALMMU [0 KPUTEPHUSM, MPENT0KEHHBIM
yUUTENEeM WK CPOPMYIUPOBAHHBIM CAMOCTOSTENBHO.

KoMMyHUKaTHBHbIEC YHHBEPCAJIbHbIC YYeOHbIEC 1eHCTBHSA:

BOCIIPUHUMATL U (bOpMYJ'II/IpOBaTB CYXXKICHUA B COOTBETCTBUU C YCIOBUAMU
H 1OeJIsIMH1 O6I].[€HI/I$I, SICHO, TOYHO, I'PAMOTHO BbIpaXaTb CBOIO TOYKY 3PCHUS



B YCTHBIX M NMHCBMEHHBIX TEKCTaX, JaBaTh MOSCHEHUS MO XOAY PEIICHUS
3a/1a4yu, KOMMEHTHUPOBATh MOJYyUYCHHBIN Pe3yJIbTaT;

B X071 00CYXIIeHUs 3a7aBaTh BOIIPOCHI M0 CYIIECTBY OOCYKIaeMOW TEMBI,
npoOJIeMbl, pelIaeMoi 3a1auu, BbICKa3bIBaTh MJIEH, HAIIEIEHHBIC HA TTOMCK
pEIIeHHUs], COIMOCTABIATh CBOM CYXIEHUS C CYXICHUSMH JPYTUX
YYaCTHUKOB JAMANora, OOHApYXMBATh Pa3jiHuuMe M CXOJCTBO TMO3HINN, B
KOppEKTHOU popme popMyIrpoBaTh pa3HOIIACUs, CBOU BO3PAKEHUS;
NOPEICTaBISATh  pe3yJbTaThl  pEIIeHUs  3a/auyw, IKCIIEPUMEHTA,
UCCIIeI0BaHUs, POEKTA, CAMOCTOSATEIBLHO BBIOMPATh ()OPMAT BHICTYILJICHUS
C YU€TOM 3aJa4 NPE3EHTALNH U OCOOCHHOCTEN ayIUTOPHH;

MOHUMATh U UCIOJIb30BaTh MPEUMYIIIECTBA KOMAHIHONW ¥ WHIUBUTyIbHOU
paboTHI PU PEIICHUH YYECOHBIX MATEMATUYECKUX 3a]1aY;

NPUHAMATH 1EJIb COBMECTHOW JESATEIBHOCTH, IJIAaHUPOBATh OPTaHU3AIHIO
COBMECTHON palOThI, pacmpeaensiTh BUIb pabOT, JOrOBApUBATHCH,
00CyXIaTh TPOIECC U Pe3yabTaT paboThl, 0000MAaTh MHCHHUS HECKOJIbKHIX
JIFO/IEH;

y4acTBOBaTh B TPYNMHOBBIX (opmax paboTel (0OCykacHUs, OOMEH
MHEHHUSIMH, MO3TOBbIE IITYPMBI U IPYTHUE), BHIMOIHITH CBOIO YacTh PabOTHI
U KOOPAMHHUPOBATH CBOU JEHCTBUS C JAPYTMMH YICHAMH KOMAaHJbI,
OLICHHMBATh KAaueCTBO CBOETO BKJIaJa B OOLIMI MPOAYKT IO KPHUTEPHUSM,
c(hOpMyITUPOBAHHBIM YYACTHUKAMHU B3aUMOJICUCTBUSI.

PeryasiTuBHbIC YHUBepCAJbHbIE YUeOHbIE [1eiiCTBUSA

CaMOOpI‘aHI/I3aIII/IHZ

CaMOCTOATENIbHO COCTaBJIATh IUIAH, aJrOPUTM pEIIeHHs 3aaayd (Wiu €ro
4acTh), BBIOMpATh CIOCOO peHIeHHs] ¢ Y4ETOM HMEIOMIMXCS PECYpCOB U
COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHpOBaTb M KOPPEKTHUPOBATH
BapUaHTHI PEIICHUH ¢ yYETOM HOBOM MH(GOPMAIIUH.

CaMOKOHTpO.HL, 3MOHHOH3JIbeIﬁ HHTEJIJICKT.

BJIAJETh CIOCOOAMU CaMOIIPOBEPKHU, CAMOKOHTPOJIS MIPoLiecca U pe3yJibTara
pelleHns: MaTeMaTHYeCKOM 3a1auu;

OpPEeIBUIETh TPYIHOCTH, KOTOPHIE MOTYT BO3HUKHYTH IPU PELICHUH 3a7a4H,
BHOCHUTb KOPPEKTHUBBI B JESITEIBHOCTh HAa OCHOBE HOBBIX OOCTOSITENIBCTB,
HalICHHBIX OIIMOOK, BBISIBJICHHBIX TPYIHOCTEH;

OLICHUBATh COOTBETCTBHE pe3yibTaTa JI€ATEIbHOCTH MOCTABICHHOHN LIEJIH U
YCIIOBUSIM, OOBSICHATh NMPUUYUHBI JOCTHXKEHUS WM HEIOCTHXKEHUS IIeliH,
HaXOAUTb OIINOKY, 1aBaTh OLIEHKY IPUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATBI



K xkoniy oOyuenus B 7 kjacce OOy4YaIOMIMICS TOJYYHUT CIETYIOIINE
MIPEIMETHBIE PE3YJIbTATHI:

Yurate wHOpPMAIUIO, MPEACTABICHHYI0 B Ta0nWIax, Ha JguarpaMmax,
MPEACTABIIATh JaHHBIC B BHUJE TaONHI], CTPOUTH JTUATPAMMBI (CTOJIOWKOBBIC
(cronbuaTkie) U KpyroBbi€) MO0 MaccUBaM 3HAYEHUH.

OnucelBaTh W MHTEPHPETUPOBATh  PEAIbHBIE  YUCIOBBIE  JIAHHBIE,
npeCTaBlICHHbIC B TAa0MUIIAX, HA JUarpaMMmax, rpadukax.

Hcnonb30BaTh AJisi ONKMCAHUS JAHHBIX CTATUCTUYECKHE XAPAKTEPUCTHUKH:
cpennee apudMeTHYECKOE, MeIWaHa, HauOoJbIllee W HAaUMEHbIEe 3HAYCHUS,
pa3max.

NMeTs mnpencraBieHUE O CIy4yalHOM HW3MEHYMBOCTM Ha IpUMEpax IIEH,
(bU3UYECKUX BEJIIMYUH, aHTPOMOMETPUUYECKUX JAaHHBIX, UMETh MPEIACTABICHUE O
CTaTUCTUYECKON yCTOMYUBOCTH.

K xonmy oOyuenus B 8 Kkjacce OOyYarOMIMICS TOIYYHT CIIETYIOIIHNE
IIPEAMETHBIE PE3YIIbTATHI:

M3Bnekath W mpeoOpa3oBbIBaTh WH(POPMAIMIO, MPEICTABICHHYIO B BHJE
TabyuIil, quarpamMm, rpadyuKoB, MPEACTaBIATh JaHHBIC B BUJE TAOJHII, TUATPAMM,
rpaduKoB.

OnuchiBaTh JAaHHBIE C TOMOIIBIO CTATUCTUYECKUX IOKA3aTeNel: CpeaHuX
3HAUYCHUN U Mep paccenBaHus (pa3max, JUCIIEPCHs U CTaHIaPTHOE OTKIOHEHUE).

HaxoauTh 4acTOThl YMCIOBBIX 3HAYEHUM U YACTOTHI COOBITUI, B TOM YHCJIC
0 pe3ybTaTaM U3MEPEHUN U HAOIIOACHUI.

HaxonuTe BEpOATHOCTH CIyYalHBIX COOBITUH B ONBITAaX, 3HAs BEPOSATHOCTHU
DJIIEMEHTAPHBIX COOBITUH, B TOM YHCIE€ B ONBITAX C PaBHOBO3MOXKHBIMU
AIIEMEHTAPHBIMU COOBITHSIMHU.

Hcnonb3oBaTh rpapuyeckue MOJEIH: JEPEBO CIy4YailHOTO 3KCIEPUMEHTA,
qyarpaMMbl DWiepa, YuciaoBas mpsmasi.

OnepupoBaTh  MOHSATUSIMH: MHOXECTBO, IOJMHOXECTBO,  BBIINOJIHATH
omepalud HaJl MHOXECTBaMHU: OObEeIUHEHHE, I[epeceyeHure, JIOMOJHEHUE,
MEPEUUCIISITh 3JIEMEHTHI MHOKECTB, IPUMEHSATH CBOMCTBA MHOYECTB.

Hcmonp3oBaTh Tpaduueckoe MPEACTABICHHE MHOXECTB W CBSA3EH MEXIY
HHAMMU JUIS1 ONMCAHUA MPOLIECCOB U SIBJICHUM, B TOM YMCJIE NIPU PELICHUU 3a4ad U3
JIPYTUX YYEOHBIX MPEIMETOB U KypPCOB.

K xoniy oOyuenus B 9 kiacce oOydarOMIMICS TOJYYHUT CIIETYIOIINE
MPEIMETHBIE PE3YJIbTATHI:

M3Bnekath W npeoOpa3oBbIBaTH UH(OpPMAILMIO, MPEICTABICHHYIO B
pPa3IMYHBIX MCTOYHUKAX B BHUJAE TaOIWIl, Auarpamm, rpaduKoB, IPEICTaBIATH
JAaHHBIEC B BUJE TaOJIUI, 1Uarpamm, rpa)ukoB.



Pewate 3agauM OpraHu3oBaHHBIM NE€peOOpPOM BapUaHTOB, a TaKkKe C
UCIOJIb30BaHUEM KOMOWHATOPHBIX MPAaBUI U METO/IOB.

Hcnonp30BaTh ONUCATENBHBIE XAPAKTEPUCTUKU I MACCHUBOB YHUCIIOBBIX
JAHHBIX, B TOM YHCJIE CPETHUE 3HAYEHUS U MEPBI PACCEUBAHUS.

HaxoauTe 4acTOThl 3HAYEHU U 4acTOThI COOBITHS, B TOM YHUCIE MOJIb3YSCh
pe3ybTaTaMy MPOBEAEHHBIX U3MEPECHHUIN U HAOTIOICHUH.

Haxoautb BEpOATHOCTH CIIy4alHBIX COOBITUM B M3YYEHHBIX OIBITaX, B TOM
YyCcJIe B ONbITAX C PABHOBO3MOXHBIMU 3JIEMEHTAPHBIMH COOBITUAMH, B CEPHSIX
VCIIBITAHUU J10 IIEPBOTO yCIIEXa, B CEpUAX UCIIBITAaHUN bepHyiuin.

NmMers mnpexncraBiaeHue O CIy4alHOM BEIWYMHE W O PACHPEIEIICHHUH
BEPOSTHOCTEH.

HNmeTts npencraBieHHe O 3aKOHE OOJIBIIMX YHCEN KakK O MPOSIBICHUU
3aKOHOMEPHOCTH B CIIy4allHOM M3MEHYMBOCTU M O POJIM 3aKOHA OOJIBIIUX YHUCET B
IpUpPOJE U OOILECTBE.



TEMATHYECKOE IINTAHUPOBAHUE
7 KIIACC

KoanuecTBo 4acon DJIeKTPOHHbIE
HanmeHnoBaHue pa3gejioB H TeM uudpoBbIe
Ne o/m P Konrpoabnbie IIpakTHueckue (mupp )
NMpOrpamMmblI Bcero o0pa3oBaTe/ibHbIE
padoThbI padoThbI
pecypchl
bu6mmorexa [JOK
1 IT 7 2
PEACTABIICHHEC JIAHHBIX https://m.edsoo.ru/7f415fdc
bu6mmoreka [IOK
2 OnucartenbHas CTATUCTHKA 8 1 hitps-//m.edsoo.ru/7f41 5fdc
. bubnuorexa [JOK
3 oty aiHas HSMEHIMBOCTS 6 ! https://m.edsoo.ru/7f415fdc
bubmuoreka [{OK
4 Baexenne B Teopuio rpagos 4 https://m.edsoo.ru/7f415fdc
5 BeposiTHOCTB M yacToTa CIIy4aiftHOTO 4 ) bubnuorexa [IOK
COOBITHS https://m.edsoo.ru/7f415fdc
N bu6mmoreka [IOK
6 O0001enue, cucTeMaTH3alusa 3HaHUH 5 2 hitps://m.cdsoo.rw/7 41 5fdc
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 5




8 KVIACC

KoanuyectBo 4yacos DJIEeKTPOHHBIE
HanmeHnoBaHue pa3/ie/ioB U TeM ungposbie
Ne ni/m P Kontpoabusie IIpakTHyeckue (uubp )
NporpaMmsbl Bcero o0pa3oBaTe/ibHbIE
padoThbI padoThbI
pecypchl
bu6mmorexa [JOK
1 IT 4
OBTOpEHHE Kypea 7 kiacca https://m.edsoo.ru/7f417{b2
) OnucarenpHas craTucTuka. PaccenBanue 4 bubnuorexa [JOK
JTAHHBIX https://m.edsoo.ru/7f417{b2
bu6mmoreka [IOK
3 Muoxectsa 4 https://m.edsoo.ru/71417{b2
. bubmuoreka [JOK
4 BeposiTHOCTB cityuaitHOTO COOBITHS 6 1 hitps://m.cdsoo.rw/7841 72
bubmuoreka [{OK
> Baexenne B Teopuio rpagos 4 https://m.edsoo.ru/71417{b2
. bubnuorexa [JOK
6 C 0 8
HYHAHHBIE CODBITHA https://m.edsoo.ru/7f417{b2
bubmuoreka [{OK
7 006006 i 4 2
ODEICHILS, CHCTEMBTHSATIHA SEASHH https://m.edsoo.ru/7f417fb2
OBUIEE KOJIMYECTBO YACOB I1O ITPOI'PAMME 34 2 1




9 KVIACC

KoanuyectBo 4yacos DJIEeKTPOHHBIE
HanMeHOBaHHe Pa3aeioB H TEM nu(ppoBLIe
Ne ni/m P Kontpoabusie IIpakTHyeckue (uubp )
NporpaMmsbl Bcero o0pa3oBaTe/ibHbIE
padoThbI padoThbI
pecypcebl
bu6mmorexa [JOK
1 I1 4
OBTOpCHUE Kypea 8 Kiacca https://m.edsoo.ru/7f41a302
bu6mmoreka [IOK
2 DIIeMEHTEI KOMOHHATOPHKH 4 ! https://m.edsoo.ru/7f41a302
3 I'eoMeTpuueckast BEpOSITHOCTH 4 buGnnorexa [IOK
P P https://m.edsoo.ru/7f41a302
bu6mmoreka [IOK
4 4! b 1
CHIBITAHMA HEPHYILTH 6 https://m.edsoo.ru/7f41a302
N bubnuorexa [JOK
> Crryuaiinas pemanna 6 https://m.edsoo.ru/7f41a302
bubmuoreka [{OK
6 O6odumeHe, KOHTpOITH 10 I https://m.edsoo.ru/7f41a302
OBIIEE KOJIMYECTBO HACOB I10O ITPOI'PAMME 34 1 2







IHOYPOYHOE IINTAHUPOBAHMUE

7 KIIACC
KoanuectBo yacon DJIeKTPOHHbIE
Nen/m  Tema ypoka Kontpoabubie  IIpakTnyeckue data i ppoBnic
Bcero u3ydeHusi oOpa3oBaTe/IbHbIE
padoThbI padoThbI
pecypcbl
) [IpencraBnenue JaHHBIX B 1 bubnuoreka [JOK
TabmIax https://m.edsoo.ru/863ec1{8
) [IpakTHueckue BIYUCICHUS 110 | bubmmoreka [IOK
TaOJIMYHBIM TaHHBIM https://m.edsoo.ru/863ec324
3 W3BneueHune u HHTEPIIpETALIUS | bubmmoreka [IOK
TAOJIUYHBIX JaHHBIX https://m.edsoo.ru/863ec78¢e
4 [IpakTudeckas padora "Tadmumbr" 1 1
I'paduueckoe mpeacraBieHne
5 JAHHBIX B BUJI€ KPYTOBBIX, | bubnmoreka [JOK
CTOJIOMKOBBIX (CTOJIOYATHIX) https://m.edsoo.ru/863ed18¢
auarpamm
YreHue ¥ NOCTPOCHUE JUArpaMM.
6 [Ipumepsl ,HeM(l;)rpa(I)H‘{eCKrI;II;( 1 bubmmorexa OK
https://m.edsoo.ru/863ed602
auarpamm
7 [TpakTuueckas pabora | 1 bu6nuoreka IIOK
"Tnarpamms!" https://m.edsoo.ru/863ed72e
g Yucnossle Habopel. CpenHee | bu6muoreka IIOK
apupmeTHIecKoe https://m.edsoo.ru/863ed846
9 Yucnossie Habopbl. CpenHee 1 bubnmnoreka [JOK
apupmeTHIecKoe https://m.edsoo.ru/863ed846
10 Menaunana 9ucioBoro Habopa. 1 bubnmoreka [JOK




VY CcTOMYUBOCTH MEAUAHBI

https://m.edsoo.ru/863edb3e

Menaunana 9ucioBoro Habopa.

i Y CTONYHMBOCTh MEJIHAaHBI
12 [Tpaktuyeckas padora "Cpennue bubmmoreka [IOK
3HauyeHUA" https://m.edsoo.ru/863edc6ba
Hawubomnpiiiee 1 HaMMEHbIIIECE
13 3HAYEHMsI YUCTIOBOTO Habopa. bubmorexa [TOK
https://m.edsoo.ru/863ee07a
Pazmax
Haubonpiiee u HauMeHbIee
14 3HAYEHMsI YUCITIOBOTO Habopa.
Pazmax
Haubonpiiee u HauMeHbIee
15 3HAYEHUS YHUCIOBOTO HAabopa.
Pazmax
KonTponbHas pabora o Temam
16 "[IpencraBneHue JaHHBIX. bubmmorexa TTOK
https://m.eds00.ru/863ee390
OnucarenpHas cTaTUCTHKA"
17 Crny4aitHasi ”3BMEHYHUBOCTh bubnmnorexa [JOK
(mpumMepsl) https://m.edsoo.ru/863eedbc
13 YacTtoTa 3HaUCHUIN B MacCUBE bubmuorexa [JOK
JaHHBIX https://m.edsoo.ru/863ee69¢
bubmuoreka [JOK
19 Ipynmuposka https://m.edsoo.ru/863ee9d0
20 I'uctorpammel
bubmmoreka [JOK
21 Tucrorpammer https://m.edsoo.ru/863eeelc
2 [Tpaktrdeckas padora "CyuaitHas bu6mmoreka [IOK

U3MEHYUBOCTH"

https://m.edsoo.ru/863eecc®




I'pad, BepmuHa, pedpo.

23 [IpencraBieHue 3aa4u ¢ MOMOIIIBIO buGnnorexa LIOK
https://m.edsoo.ru/863eef52

rpada
CreneHsp (BaJIEGHTHOCTD) BEPILIUHBI.

24 Uucno pédep u cymmapHasi CTeTieHb bubmorexa [IOK

https://m.edsoo.ru/863ef0ba

BepiuH. Llenb u mukmn

)5 Henp u nuxin. [IyTs B rpade. bubnmoreka [JOK
[IpencraBneHue o CBA3HOCTH rpada https://m.edsoo.ru/863ef236

26 [IpencraBiaenue 06 bubmuoreka [JOK
OpPUEHTHPOBAHHBIX rpadax https://m.edsoo.ru/863ef3b2

7 CrnyualiHblii ONBIT U CIy4YaiiHOE bu6nuoreka IIOK
coObITHE https://m.edsoo.ru/863ef4d4
BeposTHOCTB 1 yacTOTa COOBITHS.

73 Ponb ManoBeposTHBIX 1 bu6nuoreka IIOK
MPAKTUYECKU JOCTOBEPHBIX https://m.edsoo.ru/863ef646
COOBITHIA B IPHPOJIC U B OOIIECTBE

29 Momneta u urpanbHasi KOCTb B
TEOPUH BEPOATHOCTEN

30 [TpakTuyeckas padora "Hactora bubmuoreka [IOK
BBITIaJICHUS opJia" https://m.edsoo.ru/863¢f8a8
KonTponbHas pabora no temam

31 "CryyaiiHasi UBMEHYMBOCTb. bubnmoreka [JOK
I'pads1. BeposiTHOCTH CitydaitHOTO https://m.eds00.ru/863f0186
coObITHA"

1 [ToBTOpenue, 06061IeHNE. bubnmoreka [JOK
[IpencraBienue JaHHBIX https://m.edsoo.ru/863efa24

1 [ToBTOpenue, 06ob1IIEeHNE. bubnmoreka [JOK

OmnucatenbHas CTaTHCTHKA

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




34

[ToBTOpeHmEe, 0600IIEHHE.
BeposiTHOCTB cityyaitHOTO COOBITHS

bubmuorexa [JOK
https://m.edsoo.ru/863efecO

OBIIEE KOJIMYECTBO YACOB 110
I[TPO'PAMME

34




8 KVIACC

Kosaun4yectBo 4yacos DJICKTPOHHBIE
Ne Hara nugposbie
Tema ypoka Kontpoabubie IIpakTuueckue
n/n Bcero u3ydyeHusi oOpa3oBaTesbHbIE
padoThbI padoThbI
pecypchl
) [IpencraBnenue JaHHBIX. 1 bu6nuoreka [JOK
OnucaTrenpbHasi CTAaTUCTUKA https://m.eds00.ru/863f029¢
) Crydaiinas u3aMeH4MBOCTh. CpenHue 1 bubmuoreka [IOK
YHCIOBOr0 Habopa https://m.edso0.ru/86303fc
3 Canyuaiiabie coObiTusi. BepostHocTH 1 1 bubmuoreka [IOK
YaCTOTHI https://m.edsoo0.ru/863f0578
Kiraccnueckue mozenu teopuun
4 BEPOSITHOCTEMN: MOHETA U UTpajbHas 1 bubmorexa HOK
p ' P https://m.eds00.ru/863f076¢
KOCTh
bubmuorexa [JOK
5 1
Oricronenns https://m.edsoo.ru/863f0a50
bubmuorexa [JOK
6 criepc cJI0BOTO Habopa 1
Jlucniepens THEI0BOro Hadop https://m.edsoo0.ru/86310a50
7 Cra"mapTHOE OTKIIOHEHHE YUCIIOBOTO | bubnmoreka [JOK
Habopa https://m.edso0.ru/863f0bfe
8 JlmarpaMMbl pacCenBaHUS 1 bubmorexa TIOK
p p https://m.edso0.ru/863{0ecab
bubmuorexa [JOK
9 MHOkeCcTBO, MOJIMHOKECTBO 1
HOMCCTBO, HOAMAOKCCTE https://m.eds00.ru/86311180
Ornepaiiuy HaJ MHOKECTBAMU:
pat A but6mmoreka [JOK
10 o0BeAMHEHNE, TIepeceYeHUe, 1

JOIIOJIHCHUEC

https://m.edsoo.ru/863f143¢c




CaolicTBa onepanuii HaJl
MHOXECTBAMU: TIEPEMECTUTEIHHOE,

bubmuorexa [JOK

11
COYETATENBHOE, PACIIPENEIIUTEIBHOE, https://m.edso00.ru/863f1784
BKJIFOUCHHS

12 I'paduaeckoe npencraBneHne bubnmoreka [JOK
MHO>ECTB https://m.eds00.ru/863f198¢c

13 KoHnTtponbHas paboTa mo TeMam
"Cratuctrka. Muo>kectna"

14 OnemeHTapHble coObITHS. CitydaliHbIe bubnmoreka [JOK
COOBITHS https://m.edsoo.ru/863f1dec
BraronpuarcTByromue

P Yo but6mmoreka [JOK
15 AIIEMEHTAPHBIE COOBITHSI.
. https://m.edsoo.ru/863fldec
BeposiTHOCTH COOBITHI
BrnaronpuarcTByromue
16 aneMeHl;a HEBIC ZO6I>ITI/I5I bubmmorexa LOK
P o https://m.edsoo.ru/863f1{72
BepositHOCTH COOBITHI
OnbITE ¢ pABHOBO3MOXKHBIMU
17 3JIEMEHTAPHBIMU COOBITHSIMU bubmmorexa LOK
. pu ' https://m.edsoo.ru/863f21ca
CrnyyaifHblii BEIOOD
OMBITEI ¢ PABHOBO3MOXKHBIMU
18 3JIEMEHTAPHBIMU COOBITHSIMU bubmorexa LIOK
N pu ' https://m.edsoo.ru/863f21ca
Cry4aitHbIil BBIOOp
[TpakTrueckas padota "OMnbITHI ¢

19 aBHOBO3MOKHBIMH 3JIEMEHTAPHBIMH bubmorexa [IOK
P " p https://m.edsoo.ru/863f235a
COOBITHSIMH

but6mmoreka [JOK

20
Hlepeso https://m.edsoo.ru/863f2a4e

21 CaolicTBa AepeBa: €JMHCTBEHHOCTh bu6mmoreka [IOK




IIyTH, CyLIECTBOBAHNUE BUCSIYEH
BCPIIHWHBI, CBA3b MCKAY YHUCIOM
BEPIINH U YUCTIOM pEOeEp

https://m.edsoo.ru/863f2bac

22 [IpaBuio yMHOXKEHUS bubmorexa [IOK
P Y https://m.edsoo.1u/86312¢cd8
bubmuorexa [JOK
23 IT
PABHIIO YMHOHCHIA https://m.edsoo0.ru/86312e¢36
but6mmoreka [{JOK
24 I1 0
POTHBOTIOTONHOE CODRITHE https://m.edsoo.1ru/863f2{8a
25 Huarpamma Ditnepa. O0beuHEHNE U bubmuoreka [IOK
nepeceueHre CoObITHI https://m.edsoo.ru/86313214
2 Hecosmectabie coObiTus. Dopmyna bubnmnoreka [JOK
CJI0’KEHUS BEPOSITHOCTEN https://m.edso00.ru/86313372
7 Hecosmectabie coObiTHsI. Dopmyna bubnmoreka [JOK
CJI0’KEHUS BEPOSITHOCTEN https://m.edso00.ru/86313764
IIpaBu0 yMHOXKEHUS BEPOSTHOCTEM.
28 VcioBHas BEpOSATHOCTH bubmorexa HOK
p ' https://m.edsoo0.ru/863f38ae
HezaBucumelie coObITHS
[IpaBuio yMHOKEHUSI BEPOATHOCTEIA.
29 VYcioBHast BEpOATHOCTh bubmorexa [IOK
p ) https://m.eds00.ru/863f3b06
HezaBucumeblie coObITHS
30 [Ipencrasienue cirydaitHOro bubnmoreka [JOK
JKCIIEpUMEHTA B BUJIE AEpEBa https://m.edsoo.ru/863f3cbe
31 [IpencraBnenue ciyyaitHOro bu6muoreka IIOK
JKCIIEpUMEHTA B BUJIE AEpeEBa https://m.edsoo.ru/863f3120
[ToBTOpeHue, 06001IeHNE.
but6mmoreka [JOK
32 [IpeacraBnenune n1aHHbBIX.

OmnucarenbHas CTaTUCTUKA

https://m.edso00.ru/863{4128




bubmuoreka [JOK

33 Mostopenne, obodwenwe. Ipager ! https://m.eds00.ru/8634312
KonrtpomnbHas pabora no Temam
34 "Cnyyaiinble coObITus. BeposTHOCTS. 1
I'padsr"
OBIIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME




9 KVIACC

Kosaun4yectBo 4yacos DJICKTPOHHBIE
Nen/m  Tema ypoka Kontpoabnbie IIpakTHueckne Aara i ppoBnie
Bcero H3y4eHusi oOpa3oBaTe/IbHbIC
padoThbI padoThbI
pecypcsl
1 [IpencraBnenue gaHHBIX 1 buGnnorexa LIOK
https://m.edsoo.ru/863f47¢ea
but6mmoreka [JOK
2 OnucarenpHas CTaTUCTUKA 1
https://m.edsoo.ru/863f47¢ea
3 Omnepanmu Hajl COOBITUSMHU 1 ‘
4 HezaBucumocTs coObITHI 1 ‘
5 KoMmb6uHaTopHoe npaBmiio | bubnmnorexa [JOK
YMHOKEHHUS https://m.edsoo.ru/863f4e16
6 ITepecranoBku. daxkropual. 1 bubmuoreka [IOK
CoueraHus ¥ YUCIIO COYETaHUM https://m.edsoo.ru/863f4el6
bubnuoreka [JOK
! TpeyroeHic Hackans ! https://m.edsoo.ru/863f5014
ITpakTnyeckas pabora
g "Brruncnenue BeposSITHOCTEN € 1 1 bu6muoreka IIOK
MCTIOJIb30BAHUEM KOMOMHATOPHBIX https://m.edsoo.ru/863f5208
GbyHKIUH 2IEKTPOHHBIX Ta0muI"
I'eomeTpuueckas BEpOATHOCTbD.
9 Cry4aiiHblif BEIOOp TOUKH U3 | bubmuoreka [IOK
(burypsI Ha IIOCKOCTH, U3 OTPE3Ka, https://m.edsoo.ru/863f5884
U3 yTU OKPY>KHOCTH
10 ['eomeTpuueckas BEpOATHOCTb. | bu6mmoreka [IOK

Cry4aifHblii BRIOOpP TOYKH U3

https://m.edsoo.ru/863f5a50




(burypsl Ha TIOCKOCTH, U3 OTPE3Ka,
W3 IyT'U OKPY>KHOCTH

11

I'eomeTprueckast BEpOATHOCTb.
CnyualiHblil BHIOOP TOUKH U3
(burypsl Ha IJIOCKOCTH, U3 OTPE3Ka,
U3 AyTH OKPY>KHOCTHU

bubmuorexa [JOK
https://m.edsoo.ru/863f5bfe

['eomeTpuyeckast BEpOATHOCTD.
CiyyaiiHblif BEIOOp TOUKH U3

but6mmoreka [{JOK

12
(burypsl Ha MIOCKOCTH, U3 OTPE3Ka, https://m.edsoo.ru/863f5¢10
U3 IyTH OKPYKHOCTH
HcneiTanue. Ycnex u Heynaya.
13 Cepus ucnbITaHUM J0 MIEPBOTO bubmmorexa LHOK
P A p https://m.eds00.ru/86316162
ycnexa
HcneiTanue. Ycnex u Heynaya.
14 Cepus ucnibITaHUH 70 TIEPBOTO bubmmorexa LHOK
P A P https://m.eds00.1ru/86316356
ycrnexa
UcneiTanue. Ycnex u Heypaya.
15 Cepus vcnbITaHUM 10 IEPBOTO
ycrexa
Ucnwiranus bepnymiu.
16 BeposiTHOCTH cOOBITHI B cCepuu bromiorexa LIOK
P . P https://m.edsoo.ru/863f64d2
ucneiTanuil beprynnun
Ucnwiranus bepnymiu.
N but6mmoreka [JOK
17 BepositHocTH cOOBITHI B cepuu
. https://m.edso0o.ru/863{6680
ucneiTanui beprynnum
18 [TpakTuueckas pabora "UcnbiTanus bu6nuoreka IIOK
beprymn" https://m.edsoo.ru/863f67de
19 CrnyualiHas BelIM4YMHA U bu6muoreka [IOK




pacnpenesieHue BEpOSATHOCTEN

https://m.edsoo.ru/863f6b44

MaremMaTtnueckoe OXUIaHUE U

bubmoreka [JOK

20
JUCTIEPCHS CITYyYaitHON BETMYNHBI https://m.edso0o.ru/863f6da6
IIpuMmepsl MaTeMaTU4ECKOTO
21 0KHIAHHA KaK TEOPETUUIECKOTO bubmorexa LIOK
o p https://m.edsoo.ru/863{6f86
CpEeIHEro 3HaYCHHMS BEJTNYHHbI
Bubmnoreka [IOK
22 IToustre 0 3aK0HE OOJNBIINX YUCENT 1
https://m.edsoo.ru/863f72c4
3 N3mepenue BepoATHOCTEN € bubmuoreka [IOK
IIOMOIIIBIO YaCTOT https://m.edsoo.ru/863f7652
24 [TpumeneHue 3akoHa OOBIINX bubmuoreka [IOK
qUcell https://m.edso00.ru/863f7116
’5 O06001IeHre, CuCTEMaTH3 IS bubmoreka [JOK
3HaHuil. [IpencraBnenne TaHHBIX https://m.edsoo.ru/863f783¢
26 O0001enue, cuCTeMaTH3aLMs
3Hanuil. OnucartenbHas CTaTUCTHKA
O0001enne, cuCTEMaTA3ALIMS
27 sgangui. [IpencraBiicHUe JaHHEBIX bubnnorexa LIOK
- pe ’ https://m.eds00.ru/863f893a
OmmcarenbHas CTaTHCTHKA
O0o001enue, cucTeMaTH3aLMs
28 3HaHUH. BeposSTHOCTH cirydaifHOTO buGmmorexa LOK
- BeP y https://m.edsoo.ru/863f7ade
COOBITHS
O0o001enue, cucTeMaTH3aLMs
29 3HaHUil. BeposaTHOCTD cydaiiHOTrO bu6muoreka IIOK
COOBITHA. DIIEMEHTHI https://m.edsoo.ru/863f7¢9c¢
KOMOWHATOPUKH
30 O06001IeHre, CuCTeMaTHU3aIHs bubmmorexa [JOK

3HAHUMN. DJIEeMEHTHI

https://m.edsoo.ru/863f7e54




KOMOWHATOPHUKH
O0001enne, cucTeMaTH3aLM
31 3HaHUI. DIEeMEHTHI | bubnmoreka [JOK
kKoMOuHaTOpuKH. ClyqaiiHbIe https://m.edso00.ru/863f8408
BEJIMYUHBI U pacrpeiesieHus
O0o001enue, cucTeMaTH3aLMs
32 3HaHu. Cily4dailHble BETUYMHBI U 1 bubmorexa [IOK
https://m.edsoo.ru/863f861a
pacnpeneneHus
but6mmoreka [{JOK
33 HToroBasi KOHTpOJIbHAsA paboTa 1 1 hitps://m.cds0o.ru/86318b36
34 O0001menne, cUCTEMaTH3ALIMS |
3HAHUU
OBUIEE KOJIMYECTBO YACOB I10 34 |

I[TPO'PAMME







INPOBEPAEMBIE TPEBOBAHUSA K PE3YJIbTATAM OCBOEHMUA
OCHOBHOM OBPA30OBATEJBbHOM NPOI'PAMMBI

7 KJIACC

Kox
NpoBepsieMoro
pe3yJbTarTa

5

5.1

52

53

54

8 KUIACC

Kon
MPOBEPAEMOro
pe3yJbTara

5

5.1

52

53

IIpoBepsiemble nmpeAMeTHBbIE Pe3yJIbTATHI 0CBOEHUSI 0CHOBHOI
o0pa3oBaTe/ibHOI NMPOrpaMMbI OCHOBHOI0 00111er0 00pa3oBaHus

BeposiTHOCTB U cTaTUCTHKA

YuraTh HHPOPMALIKIO, TPEJICTABICHHYIO B Ta0IMLaX, Ha JUarpaMMax,
MpECTaBIsATh JaHHBIE B BHIAE TaONHI, CTPOUTH JHATrPAMMBI

(cTonbOukoBbIe (CTONOYATHIE) U KPYTOBBIE) 10 MAaCCHBAM 3HAUYCHUH

OnuceiBaTh H HHTCPIIPECTUPOBATL PCAJIBbHBIC UYHUCIOBBIC JaHHBIC,

MpeACTaBJICHHBIC B TAOIUIAX, HA TUarpaMmax, rpadukax

HUcmonb3oBats JJIA OINMCaHUuA JaHHBIX CTaTUCTUYECCKUC
XapaKTePUCTHKH: CpeHee apupMeTHIecKoe, MeanaHa, HanOobIIee u

HaVMEHbIIIEE 3HAYCHUS, pa3Max
Nmets npencraBieHne 0 ClIy4allHONM M3MEHYMBOCTH HA MPUMEpax IIEH,
(Gu3n4YecKUX  BEJIMYUH, AaHTPOIOMETPUYECKHX JIaHHBIX, HMETh

MIPEACTABICHUE O CTATUCTUYECKON YCTOWYUBOCTH

IIpoBepsiemble npeIMeTHbIE Pe3yJabTATHI 0CBOEHHUS] OCHOBHOM
00pa3oBaTeJbHOI MPOrPpaMMbl OCHOBHOTI'0 00111ero 00pa3oBaHus
BeposTHOCTB U cTaTUCTHKA

W3Biekath W TIpeoOpa3oBBIBATH MHPOPMAIUIO, MPEACTABICHHYIO B
BUJE Ta0nWll, AMAarpaMm, rpaduKoOB, MPEJICTaBIATh JAaHHBIE B BUIE

TaOmuIL, AUarpamMmm, rpaduKkoB

OnuceiBaTh [aHHBIE C IOMOINBIO CTATUCTUYECKUX II0KA3aTeleH:
CpEeIHUX 3HAYEHUN M Mep pacceuBaHus (pa3Max, JUCHEpcUs U

CTaHJapTHOE OTKJIOHCHHE)

HaxoauTb 9acTOTHI YMCIIOBBEIX 3HAYEHHUNM M YACTOTHI COOBITHUH, B TOM



54

5.5

5.6

5.7

9 KUIIACC

Kon
NpoBepsieMoro
pe3yJbTara

5

5.1

5.2

53

54

5.5

YUCJIe 10 pe3yabTaTaM U3MEpPEHUN U HAOIIOACHUI

Haxomuth BEpOATHOCTH CIyYalHBIX COOBITHH B ONBITaX, 3HAs
BCPOATHOCTU DJICMCHTAPHBIX CO6BITPII>1, B TOM 4YHCJIEC B OIIbITax C
PaBHOBO3MOKHBIMH 3JIEMEHTAPHBIMU COOBITHSIMU

Hcnonb3oBate  rpadguueckre  MOJENHU:  JEPEBO  CIy4allHOTO
9KCIIEPUMEHTA, AMarpaMMbl Diiepa, YuciIoBas mpsmas

OnepupoBaTh MOHATUSMHU: MHOKECTBO, MOJMHOKECTBO; BBIMOJIHATH
omepany  HaJ  MHOXXECTBaMH: OOBEIUHEHHE, IepeceueHue,
JIOTIOJIHEHUE; IEPEYUCIIATH AIEMEHThl MHOXKECTB, IPUMEHSTh CBONCTBA

MHOXKECTB

Hcnonw3oBath Tpaduueckoe NPENCTaBICHHE MHOXECTB U CBs3CH
MCXKAYy HUMHU IJIA OIMMCAHUA MPOHCCCOB U HBJICHPIP'I, B TOM YHUCJIC IIPpU

pELICHNH 3a7a4 U3 IPYTUX yUeOHBIX MPEAMETOB U KypCOB

IIpoBepsiemble npeIMeTHBIE Pe3yJbTATHI 0CBOEHHS] OCHOBHOM
o0pa3oBaTe/ibHOI MPOrpPaMMbl OCHOBHOI0 00111er0 00pa3oBaHusl

BepOHTHOCTB K CTaTUCTHUKA

W3BnekaTh U mpeoOpa3oBbIBaTh HHPOPMALUIO, IMPEICTABICHHYIO B
pa3MYHBIX HCTOYHMKAX B BHAE TaONMI, AMarpamm, TIpaduKoB,

MIPECTABIATH JaHHBIC B BUJE TAOUII, JHarpaMm, rpadukoB

Pemate 3amaun opraHu30BaHHBIM MEPEOOPOM BAPUAHTOB, a TAKKE C

HUCIIOJIB30BaAHHUEM KOM6I/IHaTOpHI>IX IMpaBHUI U METOJ0B

Hcnonw3oBaTh omucaTeNbHBIC XapakKTCPUCTHUKU  JId  MacCCHUBOB
YUCJIOBBIX JaHHBIX, B TOM YHCJIC CpPCAHHUC 3HAUCHUA U MCPbI

pacceuBaHus

HaXOI[I/ITI) YacTOTHl 3HAUEHHUM M YacCTOTBI CO6I)ITI/I$I, B TOM 4YHCJIC
MOJIb3YACh Pe3yJIbTaTaMH MPOBEAEHHBIX U3MEPEHUI U HAOI0IeHU I
Haxoauth BeposSTHOCTH CITy4yalHBIX COOBITHI B M3YYEHHBIX OIbITaX, B

TOM YHCJI€ B OIIbITaAX C€ PaBHOBO3MOXHBIMU 3JICMCHTAPHBIMU

COOBITHSIMHM, B CEpUAX HCHBITAHMNA /O TEPBOTO yCIexa, B CEpHsX



ucnbITaHui bepHyu

HNmets npencraBieHre O CIIy4allHOM BEJIMYMHE M O PACIpPECICHUU

5.6

BEPOSTHOCTEH

HmeTh mpezcTaBieHre O 3aKOHE OOJBIINX YHCENT KaK O MPOSBICHHU
5.7 3aKOHOMEPHOCTH B CIy4ailHOH M3MEHYMBOCTH W O pOJIM 3aKOHA

OOJIBLIINX YHCEIT B IPUPOJIE U OOIIECTBE




IMPOBEPAEMBIE 3JIEMEHTbBI COAEP KAHUA

7 KJIACC

Kon

5.1

5.2

53

54

8 KUIACC

Kox
5

5.1

52

53

54

IIpoBepsieMblii 3J1eMEHT COACPKAHMS

BeposTHOCTB U CTaTUCTHKA

[IpencraBneHue JaHHBIX B BUAE TAOMUI, JUarpaMM, rpagukoB. 3aroJHEHUE
TaONUI], YTEHHE W TOCTPOCHHE AHMarpaMM (CTOJIOMKOBBIX (CTOJOYATHIX) U
KpyroBbix). UYteHue rpaduKoOB peanbHbIX MpoleccoB. I3BieueHue
WHPOpPMAIMK W3 JUarpaMM M TaOJHIl, UCIIOIB30BAHUE W HWHTEPIpETAINS

JaHHBIX

OnwucarenpHas CTaTHCTHKA: cpenHee apudMeTHUecKoe, MeuaHa, pa3Max,
HauOoJblllee U HAaMMEHbIIee 3HaUeHUsI Habopa YUCIIOBBIX JaHHBIX. [Iprumepsr

CIIy4ailHOM U3MEHYUBOCTH

ChydJaifHbIii SKCTIEPUMEHT (OTBIT) M CIIy4ailHOe COOBITHE. BeposTHOCTE U
yacTtoTa. Pojb MajgoBEpOATHBIX M IMPAKTUYECKH JTOCTOBEPHBIX COOBITHH B
npupoe U B obmecTBe. MoHeTa U UrpajibHast KOCTh B TEOPHH BEPOSTHOCTEH
I'pad, BepmmHa, pebpo. Crenenb BepuMHbl. Yuciao pédep M cymmapHas
crerieHb BepmuH. [Ipencrasnenue o cBsazHoctu rpada. Lenwm u mukisl. [lytn
B rpadax. OO0xox rpada (sitnepoB myTh). IIpencrasienue 00

OpHEHTUPOBAaHHOM rpade. Pemenne 3agad ¢ momompo rpados

IIpoBepsieMblii 21eMeHT CO/IePKAHMS

BeposTHOCTB 1 cTaTuCcTHKa
[IpencraBneHue qaHHBIX B BUAE TaONUL, AUarpaMM, rpauKkoB

MHO)KGCTBO, OJICMCHT MHOXCCTBA, ITOAMHOXKCCTBO. OnepauHH Hanjg
MHOXKCCTBaMHU: O6”I)GI[I/IH€HI/IC, NEpeCCUCHUC, JOIMMOJIHCHUC
CsoiicTBa onepaunﬁ Haa MHOKCCTBaMU: IIEPEMECTUTCIIBHOC, COUCTATCIIBHOC,

pacnpeeuTeNnbHOE, BKIOYEHUS

Hcnons3oBanne rpa(bnqecmro OpEaACTaBICHUA MHOXCCTB [JIA OIIMCAaHUA

PCAJIBbHBIX MPOLCCCOB U SIBJICHI/II\/'I, IIpu pCUICHUHA 3aday.



5.5

5.6

5.7

5.8

59

5.10

9 KUIIACC

Kon
5

5.1

52
53
5.4

5.5

5.6

5.7

5.8

N3mepenne paccenBaHus AaHHBIX. J(Ucnepcus M CTaHIAPTHOE OTKJIOHEHUE

YHUCJIOBBIX HAOOpOB. J[narpamMma paccenBaHus

OneMmeHTapHble COOBITHS  ciay4aiiHOro ombita. Ciy4aifHble COOBITHSL.
BepositHocTi  coObiThii. ONBITEI ¢ PaBHOBO3MOXXHBIMH AJIEMEHTapPHBIMU
coOopitusiMu.  CryuaiiHbiii  BeIOOp. CBsI3p MEXIY MaJOBEPOSTHBIMH H

MPAKTUYECKHU JTOCTOBEPHBIMU COOBITUSIMU B IPUPO/IE, OOIIECTBE U HAYKe

JepeBo. CBolicTBa [J€pEBbEB: EIUHCTBEHHOCTh IIyTH, CYIIECTBOBAHUE
BUCSAYEH BEPIINHBL, CBSI3b MEX/y YHCIOM BEPIIMH U yuciioM pédep. [IpaBuio

YMHOKCHHAL. Pemenue 3a1au ¢ moMOIIbIO Fpa(I)OB

[TpotuBononoxHusie coObiTUs. Juarpamma Oiinepa. OObeauHeHHE WU
nepeceyeHre coObiTui. HecoBmecTHbie coObITHA. DoOpMyna CIOKEHUS

BEPOATHOCTEMN
YcnosHas BeposiTHOCTh. [IpaBuiio ymHoxenus. HezaBucrumbie coObITHS

[IpencraBnenue »sKcnepuMeHTa B BHAE JepeBa. PemieHue 3amad  Ha
HaXO0KJCHUE BEPOSTHOCTEN C IIOMOULIBIO JIEPEBa CIIy4allHOI'O 3KCIIEPHMEHTA,

Juarpamm Jiepa

HpOBepﬂeMbIﬁ 3JIEMEHT COACPKAaHUSA

BCpOHTHOCTL U CTaTUCTHKA

[IpencraBneHre JaHHBIX B BUAE TaOIHI, AHAarpaMm, TpaduKoOB, HHTEPIPETAIIHS
naHHBIX. UTeHHE W MOCTpOeHHME TaONuIl, quarpamMm, TpaduKoB IO peaTbHBIM

JTAHHBIM

[lepecTanoBku U pakTopHad

CoueTaHus ¥ 4UCIIO COYETAHUN

Tpeyronpauk [Tackans. Pemenne 3amad ¢ MCoib30BaHUEM KOMOMHATOPUKH

I'eomerpuueckass BeposTHOCTh. CiydallHBI BBIOOp TOYKM H3 (uUTrypsl Ha

IUIOCKOCTH, U3 OTPE3Ka U U3 IyTH OKPYKHOCTH

Ucneitanue. Yenex u Heyaaya. Cepus UCHBITAHUN 10 IEPBOTO ycrexa

Cepus ucneitannii beprymm. BeposTHOCTH COOBITHIA B CEpPUM HCIBITAHUN
bepnymm

CrnyualiHas BeJIMYMHA U paclpeiesieHue BEpOSATHOCTEN



59

5.10

5.11

Maremarnueckoe oxugaHue | gucnepcus. I[lpumepsl MaTeMaTH4ecKOro
OKUJAHMsI KaK TEOPETUYECKOIO CPEIHErO 3HAYCHMSI BEIMYMHBI
MareMaTnueckoe OXHUJAHUE W JUCHEPCHUS CIy4YalHOW BEIMYMHBI «YHUCIIO
YCIIEXOB B CEPUU UCTIBITAHUN bepHyim»

[lonsatve o 3aKkoHE OOJBIIUX YHCEIL. I/I3MepeHHe BepOHTHOCTeﬁ C IIOMOIIBIO

yacToT. Posib 1 3HaueHue 3akoHa OOJIBIINX YHCEN B IPUPOJIE U 00IIECTBE



IMPOBEPSIEMBIE HA OI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJIBTATAM OCBOEHHUSI OCHOBHOMN OBPA3OBATEJBHOM
ITPOI'PAMMBI OCHOBHOI'O OBIIIEI'O OFPA30OBAHUS

Kox
NMPoBePSIEMOro
TpeOoOBaHUs

IIpoBepsiemble TPeGOBAHUS K MPeIMETHBIM pPe3y/JbTATAM OCBOEHUSI
OCHOBHO# 00pa30BaTeJIbHON MPOrpaMMbl OCHOBHOI'0 00111er0
o0pa3oBanusi Ha ocHoBe ®PI'OC

YMeHnue onepupoBaTh NOHATHAMH: MHOXKECTBO, IIOJMHOKECTBO, ONEPALAN
HaJ/l MHOKECTBAMHU; YMEHHUE ONIEpUPOBATh MOHATUAMU: Tpad, CBA3HBIN rpad,
JIEPEBO, LUKJ, IPUMEHATh UX NP PELICHUM 3aJa4; YMEHHUE HCIOJb30BaTh
rpa¢uueckoe TIpeJCTaBI€HHUE MHOXKECTB JUIsI ONHMCAaHUS  pPeasIbHBIX
MIPOIIECCOB M SIBJICHUH, IPU PEIICHUH 33]a4 U3 APYTUX YUEOHBIX MPEIMETOB

YMeHue onepupoBaTh IOHATUAMH: OIPEACIICHHE, AaKCHUOMa, Teopema,
JIOKa3aTelIbCTBO; ~ YMEHUE  pacClO3HaBaTb  UCTUHHBIE U JIOXKHBIC
BBICKA3bIBaHUsA, IPUBOAUTH IIPUMEPBI U  KOHTPIPUMEPBI, CTPOUTH
BBICKA3bIBAaHUS U OTPUIIAHUS BbICKA3bIBAHUI

YMeHue onepupoBaTh NOHATHUSIMHU: HATYPAJIbHOE YHCIO, MPOCTOE U
COCTaBHO€ 4YHCJIO, ACIIUMMOCTDH HaTypaJ'H)HBIX YHUCECII, HpI/IBHaKI/I JACIIMMOCTH,
1IeJI0€ YUCJIO, MOJYJIb YHMCJIa, OOBIKHOBEHHAsI IPOOb M JecATUYHAsT IpOOb,
CTaHJAPTHBIA BHUJ YWCIA, PAllMOHAIBHOE YHCIIO, WPPAIMOHAIBLHOE YHUCIIO,
apu(METHUECKUI KBaJpaTHBI KOPEHb, YMEHHUE BBIMOJIHATH JCHCTBHS C
YKCJIaMH, CPaBHHBATh M YIOPSJOYMBATH YMCIIA, MPEICTABIATh YMCIA Ha
KOOPIAMHATHOM IPSMOM, OKPYTIATH YUCIIA; YMEHUE JelaTb IPUKUIAKY H
OLICHKY p€3yJIbTaTa BBIYUCIICHUI

YMeHue omnepupoBaTh TMOHSATHSAMU: CTENEHb C IEJIBIM I10Ka3aTeleM,
apu(pMeTHYECKUI KBaIpaTHBIM KOpEeHb, MHOTOWICH, anredpandeckas apoos,
TOXKJECTBO, 3HAKOMCTBO C KOPHEM HATypajJbHOH CTETEeHU OOJbIle
€IMHUIIBI; YMEHHE BBINOJIHATH pacu€Thl MO (GOopMysaM, MpeoOpa3oBaHHUS
HENBIX, JAPOOHO-PAIMOHATIBHBIX BBIPAKEHUH M BBIPAKCHHH C KOPHSIMH,
pa3iioKeHNe MHOTOWICHa HA MHOXHTEIH, B TOM YHCIIE C MCIIOIb30BaHUEM
(bopMyI pa3HOCTH KBaZpaTOB U KBaJIpaTa CyMMbI U pa3HOCTH

YMeHue onepupoBaTh IMOHATUSAMHU: YHCIOBOE PAaBEHCTBO, YPaBHEHHE C
OJIHOM NIEPEMEHHOM, YHCI0BOE HEPAaBEHCTBO, HEPABEHCTBO C NEPEMEHHOM;
YMEHUE pelmaTh JIMHEHHbIE W KBaJpaTHbIE YpaBHEHUS, ApPOOHO-
palrOHAIbHBIE YPABHEHHUSI C OJIHOM IIEPEMEHHOM, CUCTEMBI ABYX JIMHEWHBIX
ypaBHEHHIA, TMHEHHBIC HEPABEHCTBA U UX CHCTEMBI, KBaJJpaTHbIC U APOOHO-
palMOHAIbHBIE HEPABEHCTBA C OJHOM NEPEMEHHOW, B TOM YHCIE IIPHU
pelmeHun 3a1ad M3 JpPYTUX IPEeIMETOB M NPAKTUYECKUX 3a]ad; YMEHHUE
HCIOJIb30BaTh KOOPAMHATHYIO IPSIMYIO U KOOPAWHATHYIO IUIOCKOCTH IS
M300pakKeHUS PEIICHUA YpaBHEHUN, HEPABEHCTB U CUCTEM

YMeHne omnepupoBaTh MOHATUAMH: (PYHKIUA, Tpaduk GyHKIHH, HYJIHA
(GYHKIMH, TPOMEXYTKHA 3HAKOIOCTOSHCTBA, IMPOMEXKYTKH BO3pPACTaHUS,
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yObIBaHMs, HauOoJbllleeé W HaWMEHbIee 3HAYCHUS (YHKIUU; YMEHHE
OIIEPUPOBATh TOHATHUSMH: TIpsiMasi TMPOTOPIMOHATBHOCT, JIMHEHHAS
byHKIMsA, KBaapatuyHas (YHKOWSA, OOpaTHAs TMPOTOPIHOHATBHOCTS,
napabona, runepOona; yMeHue CTpOUTh Tpaduku QyHKIUNA, UCIIOTH30BATh
rpaduku A7 ONpeNeNeHUs CBOWCTB MPOILIECCOB W 3aBUCUMOCTEH, IS
pelieHus 3afad M3 APYTUX Y4eOHBIX MPEAMETOB U PEaTbHOW JKU3HU;
yMEHHE BbIpakaTh (OpMyJIaMU 3aBUCUMOCTH MEXKIY BETUYUHAMU

YMeHue onepupoBaTh MOHATHIMMU: MOCIEI0BATEIbHOCTD, apu(MeTHUECKas
U TIeoMeTpUdYecKass IpPOTrpecCUuu; YMEHHME MCIOJb30BaTh  CBOWCTBA
MOCJIeI0BATEeIbHOCTEH, (POPMYIBI CyMMBbl U OOIIETO 4WiICHA MPU PEIICHUU
3a1ad, B TOM 4YHCIE 3aJad U3 APYTrUX Y4eOHBIX NPEAMETOB U peajbHOMN
KU3ZHU

YMeHue pemath 3a/1a4i pa3HbIX TUIOB (B TOM YKCJIE HA MPOLEHTHI, JOJIU U
4yacTH, JBUKEHUE, padoTy, LIEHy TOBapOB U CTOMMOCTb MOKYIOK M YCIYT,
HaJOTH, 3aJa4ydl u3 O0JIaCTU YIpPaBJICHUA JHYHBIMH U CEMEHHBIMU
(uHaHCaMM); YMEHHE COCTABJIATh BBIPAKEHUS, YPaBHEHHUS, HEPABEHCTBA U
CHUCTEMBbl MO YCJIOBHIO 3a/layd, HCCIENO0BATh IIOJIYYEHHOE pELICHUE U
OLICHUBATH MPABAONOT0OHOCTH MOTYYCHHBIX PE3YIHTATOB

YMeHue onepupoBaTh MOHATUAMU: (pUrypa, TOuka, OTPE30K, Mpsimasi, JIyd,
JOMaHasl, YroJ, MHOTOYTOJbHHK, TPEYrOJbHUK, pPaBHOOCAPEHHBIA U
PaBHOCTOPOHHHI TPEYTrOJbHUKH, MPSIMOYTOJIBHBIN TPEYTOJbHHUK, MEIUaHA,
Ouccexrpuca " BBICOTA TPEyTOJIbHUKA, YeTHIPEXYTONBHUK,
napaiesiorpaMM, poMO, MPSIMOYTOJBHUK, KBaIpaT, TPAenus; OKPYKHOCTB,
KpYT, KacaTejabHast; 3HAKOMCTBO C MTPOCTPAHCTBEHHBIMU (PUTYpaMu; yMEHHE
pemiate 3a7a4yd, B TOM YHCIIC M3 TOBCETHEBHOW XM3HM, Ha HAXOXJICHHE
reOMETPUYECKUX BEIMYUH C NMPHUMEHEHHEM H3yYCHHBIX CBOWCTB (uryp u
(dakToB

YMeHue omnepupoBaTh IMOHSATHAMHU: PAaBEHCTBO (GUIYp, PpaBEHCTBO
TPEYrOJbHUKOB; MapauIeIbHOCTh U MEPHEHAMKYJSIPHOCTh MPSAMBIX, YToJl
MEX]y MPSMBIMH, EPIEHANKYJIISIP, HAKIIOHHAS, IPOCKIHS, o1o0ue Guryp,
NMoJI00OHBIE TPEYTrOJbHUKHA, CUMMETPHS OTHOCHUTEIBHO TOYKH U TPSIMOMH;
YMEHHE paclo3HaBaTh paBEHCTBO, CHMMETPHIO M Togodue ¢uryp,
MapajyieIbHOCTh U NEPIEHIUKYISIPHOCTD MPSIMBIX B OKPY>KAIOIIEM MUPE

YMeHue ornepupoBaTh MOHATHSMU: JIJIMHA, PACCTOSHHE, Yrojl (BEeIU4YHHA
yIJla, CHHYC U KOCHHYC yTJIa TPEyroJbHUKA), TUIONIAdb; YMEHHE OIICHUBATH
pa3Mepsl MPEAMETOB U OOBEKTOB B OKPY’KAIOIIIEM MUPE; YMEHHE MPUMEHSITh
(hopMyJTbl IEpUMETPA U IO MHOTOYTOJIBHUKOB, JUTHHBI OKPY>KHOCTH U
IIOIaAu Kpyra, oOobeMa MpsSMOYTOJbHOIO MapaijeNenumnea; yMeHue
MIPUMEHATH MPU3HAKUA PABEHCTBA TPEYTrOJbHUKOB, TEOPEMY O CYMME YIJIOB
TpeyroiabHuKa, TeopeMy Iludaropa, TpUTOHOMETPUYECKHUE COOTHOIICHUS
JUISL BBIYMCIICHUS JJIMH, PACCTOSIHUM, TIJIOIIAIEeH

Ymenue  u3o0OpaxaTb  IUIOCKME  (QUIYpel W HX  KOMOHMHAIWW,
MPOCTPAHCTBEHHBIE (QUTYphl OT PYKH, C TOMOIIBIO YEePTEKHBIX
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HHCTPYMCHTOB H 3JICKTPOHHBIX CPCACTB IO TCKCTOBOMY HJIM CUMBOJIbBHOMY
OIIMCAaHHIO

VYMmenue ONCpHUpPOBATH INOHATUAMMU: IMPAMOYIroJibHass CHUCTEMa KOOPAHWHAT,
KOOpAUWHATBI TOYKH, BEKTOpP, CyMMa BCKTOPOB, IMPOHU3BCIACHUC BCKTOpA Ha
YUCIO0, CKaJsIPpHOC IIPOM3BCIACHUC BCKTOPOB, YMCHHUC HCIIOJIb30BaTh
BCKTOPBI U KOOPAWHATEI AJId NPCACTABJICHUA OAaHHBIX W PCHICHUA 3aaa4, B
TOM YHCJIC U3 APYTUX y‘le6HBIX MNpeaAMETOB U peanLHoﬁ KHN3HU

YMeHue onepupoBaTh MOHATHIMU: CTOJIOUKOBBIE U KPYTOBBIE AMArpaMMBbl,
TaOJIMIIbI, CpeiHee apu(mMeTHIecKoe, MeinaHa, HauboJIblIee U HauMEeHbIlee
3HAa4eHUs,  pa3Max  4YHCIOBOrO  Habopa;  yMEHUE  M3BJIEKATh,
MHTEPIPETHPOBATh U MPEoOPa30BhIBaTh WHPOPMALINIO, IPEACTABICHHYIO B
TabJIMIax ¥ Ha JMarpaMmax, OTPaXKaroIlyl0 CBOWCTBA M XapaKTEPUCTHUKU
peanbHBIX IIPOLIECCOB W SIBJICHHWM; YMEHHE pPaclO3HAaBATh H3MEHYUBBIC
BEJIMYMHBI B OKPY’KaIOIIEM MHUpE

YMeHune ornepupoBaTh TMOHSATHUSMU: CIyYalHBIA ONBIT  (CIIy4YailHBINA
OKCTIIEPUMEHT),  JJIEMEHTapHOE  COOBITHE  (PJIEMEHTApHBIA  HMCXO.)
CIIy4aifHOTO OIbITa, CIy4yallHOE€ COOBITHE, BEPOSITHOCTH COOBITHS;, YMEHHUE
HAaXOIUTh  BEPOSATHOCTH  CIAy4yallHBIX  COOBITUH B  OMNBITaxX C
PaBHOBO3MOKHBIMH 3JIEMEHTapHBIMU COOBITHSIMH; YMEHHE pellaTh 3aJaqu
METOJIOM OpPraHWU30BAaHHOTO Tiepedopa ¥ C HCIOJB30BAHHEM TIPaBHIIA
YMHOXEHUS; YMEHHE OIEHUBATh BEPOSTHOCTU pEaTbHBIX COOBITHH U
SIBJICHUH, TIOHUMATh POJIb MPAKTHYECKH JTOCTOBEPHBIX M MaJOBEPOSTHBIX
COOBITUH B OKPY’)KAIOIIEM MHpPE U B IKU3HH; 3HAKOMCTBO C TOHSITHEM
HE3aBUCHMBIX COOBITHH; 3HAKOMCTBO C 3aKOHOM OOJIBIIUX YHUCEI U €ro
POJIBIO B MAaCCOBBIX SBJICHUIX

YMeHne BbIOMpaTh MOIXOIANIUN W3YUYEHHBIH METOM JJIA PeUIeHUs 3aayuH,
NPUBOJUTH TPUMEPHl MATEMaTHYECKUX 3aKOHOMEPHOCTEHW B MPHUPOAE U
JKU3HM, PACIO3HABaTh IMPOSBICHUE 3aKOHOB MAaTEMaTUKH B HCKYCCTBE,
ONMKCHIBaTh OTIEIbHBIE BBIJAIOLIMECS PE3YJbTaThl, NOJYYEHHBIE B XOJI€
pa3BUTHUSI MAaTEMATUKU KaK HAayKH, MPUBOAUTH MPUMEPbl MaTEeMaTHYECKUX
OTKPBITUH U UX aBTOPOB B OTEYECTBEHHON U BCEMUPHOU UCTOPUU



HEPEYEHD 2JIEMEHTOB COAEP)KAHUSA, IPOBEPAEMbIX HA OI'D

IHO MATEMATHKE
Kon IIpoBepsieMbIil 3J1€MEHT COAEPKAHUS
1 Hucna u BBIYMCIICHUS
1.1 Hatypanbhble u nensie yncia. [Ipu3Haku AeTMMOCTH LENbIX YHCE
12 OOBIKHOBEHHBIE U JIECATHYHBIE APOOH, MPOLEHTHI, OECKOHEYHbIC MEPHOAMYECKHUE
npobu
1.3 Paronanpheie uncia. ApupmMeTHyecKie ornepanuy ¢ palMoHaIbHBIMU YUCIaMU
1.4 JlelicTBUTENbHBIC Yncia. ApUPMETUIECKHE ONEPaLiU C JeHCTBUTEIIbHBIMU YHCIAMU
L5 HpI/IGJm)KéHUHLIe BBIUMCIICHUS, IPaBHJIa OKPYTJICHUS, IPUKUIKA U OLIEHKA pe3yibTaTa
BBIUUCIICHUH
2 Anrebpanyueckue BBIPAKCHHS
2.1 bykBeHHbIE BbIpaXKeHMsI (BBIPAYKEHUS C IEPEMEHHBIMU )
29 Crenens c¢ nenbiM nokasareneM. CTeneHb ¢ palMoHaIbHBIM IOKa3aTeseM. CBolicTBa
' CTerneHu
23 MHorousneHsl
24 Anrebpanueckas 1poob
)5 Apudmernueckuil KOpeHb HaTypalbHOW creneHu. JlelicTBus ¢ apudmeTrndeckuMu
' KOPHSIMU HAaTypaJIbHOM CTETIEHU
3 VYpaBHEHUsI U HEPABEHCTBA
3.1 Lenbie u 1poOHO-paIOHANIbHBIE YpaBHEHUsI. CUCTEMBI M COBOKYITHOCTH YPaBHEHUH
39 Llenbie u ApoOHO-palMOHANbHBIE HepaBeHCTBA. CHCTEMBI M COBOKYITHOCTH
' HEPABCHCTB
33 Pemenue TekcToBBIX 3a7a4
4 YucnoBsle NOCIEN0BATENBHOCTH
4.1 [TocnenoBaTeabHOCTH, CIIOCOOBI 33aHUS TIOCIIE0OBATEIbHOCTEN
4.2 Apudmernueckas 1 reomeTpudeckas nporpeccur. @opmyiia ClI0XXHBIX POLIEHTOB
5 OyHKIUU
@Oynkuus, crocodsl 3ananust GyHkuuu. I'padux Gynkimu. ObaacTe onpeneneHus u
51 MHOXeCTBO 3HaueHui ¢yHkuuu. Hymu ¢ysHkumu. IIpomexyTku 3HaKOMOCTOSIHCTBA.
o [IpoMeXyTKM MOHOTOHHOCTH (YHKIMU. MaKCUMyMbl M MHUHUMYMBI (DYHKIUH.
Haubonpiiee n HanmeHblee 3HaUCHUE (PYHKIIMU Ha IPOMEXKYTKE
6 Koopaunats! Ha psAIMOM U IJIIOCKOCTH
6.1 Koopaunarnas npsimas
6.2 JlexapToBbI KOOPAMHATHI HA IIJIOCKOCTH
7 I'eomerpus
7.1 I'eomeTrpuueckue GUrypsl U UX CBOMCTBA



7.2 TpeyroabHUK
7.3 MHOroyrojapsHuKu
7.4 OKpY’>KHOCTb U KpYyT
7.5 N3mepenne reoMeTpu4eCKuX BEIUYUH
7.6 BekTopsl Ha IIOCKOCTH
8 BeposiTHOCTB M cTaTHCTHKA
8.1 OnucarenpHas CTaTUCTUKA
8.2 BepositHoCcTh
8.3 Komb6unaropuka
8.4 MHoxecTBa
8.5 I'pader




YUYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIbBI IS YYHEHUKA

METOAUYECKHUE MATEPUAJIbBI VIS YYUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbI CETHU

HUHTEPHET
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