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MNOACHUTEJIBHASA 3AIINCKA

B coBpeMeHHOM LHM(PPOBOM MHpE BEPOSTHOCTh U CTATUCTUKA MPUOOPETAIOT
BCE OOJIBIITYIO 3HAYUMOCTh, KaK C TOUKH 3PCHHS MPAKTUUYECKUX MPUIIOKEHUHN, TaK U
UX pOJIM B 00pa3oBaHUM, HEOOXOIMMOM KaKIOMY 4YeJIoBEeKYy. Bo3pacraer umcio
npodeccuit, Mpu OBIaIEHUU KOTOPBIMU TpeOyeTcst Xopoliasi 6a30Basi MOArOTOBKA B
00J1aCTH BEPOSITHOCTH U CTATUCTUKH, TaKasi MOATOTOBKA BaXKHA ISl IPOIOJKEHUS
oOpa3oBaHus U JUIs YCIIEITHOW nMpodhecCHOHANIbHON Kapbephl.

Kaxx11p1i1 4enoBek MOCTOSIHHO MTPUHUMAET PEIICHHs] HA OCHOBE UMEIOIIUXCS Y
HEro JaHHBIX. A 111 00OCHOBAaHHOI'O MPUHSATHUS PEIICHUS B YCIOBUSAX HEOCTATKa
WU M30bITKAa MHPOpPMAIIMU HEOOXOIMMO B TOM YHCJE XOpOIIo chOpMUPOBAHHOE
BEPOSITHOCTHOE Y CTATUCTUYECKOE MBILICHHUE.

MMeHHO 1O3TOMY OCTpPO BCTajla HEOOXOAUMOCTh C(HOPMHUPOBATH Y
oOyyaromuxcst QyHKIIMOHATIBLHYIO TPAMOTHOCTh, BKJIIOUAOIIYIO B c€0s B KaUeCTBE
HEOTHEMJIEMOM  COCTABIISIIOLIE  YMEHHE  BOCIHPUHUMATh U KPUTHYECKHU
aHANIM3UPOBaTh UH(OPMAIIUIO, IPEACTABICHHYIO B Pa3IMYHBIX (popMax, IOHUMATh
BEPOSITHOCTHBI XapaKTE€p MHOTMX PEalbHBIX IMPOIECCOB U 3aBUCUMOCTEW,
IIPOU3BOJIMTH MPOCTEMIINE BEPOSATHOCTHBIE PACUETHI.

3HaKOMCTBO B y4eOHOM Kypce C OCHOBHBIMM MpUHIMIIAMU cOOpa, aHaIU3a U
MPEACTABICHUS JTAHHBIX W3 Pa3IMYHBIX cep KU3HU OO0IIecTBa M rocyJapcTBa
npuoOmaeT o0ydammmxcs K OOIIECTBEHHBIM WHTepecaMm. M3ydeHune OCHOB
KOMOMHATOPUKH pa3BUBAET HABBIKM OpraHU3aluM Tepebopa U mojacuéra 4dmcia
BAPUAHTOB, B TOM YHCJIE€ B MPUKIAJAHBIX 3a7a4aX. 3HAKOMCTBO C OCHOBaMHU TEOPUU
rpadoB co31aéT MaTeMaTuueckuil PyHaaMeHT A1t GOpMUPOBAHUS KOMIIETCHIINMN B
o0nacTu UHPOPMATUKH U HUPPOBBIX TEXHOJOTHH. [Ipy M3yyeHUU CTaTUCTHKU H
BEPOATHOCTH OOOTalIalOTCsl MPEACTABICHUS OOYyYarolMXCsi O COBPEMEHHOM
KapTUHE MHpa M METOJaX €ro HCCienoBaHusA, (HOpMHUpPYETCsS MOHUMAHUE POJIU
CTaTUCTUKU KaK UCTOYHUKA COLMAJIBLHO 3HAYUMOMN MH(OPMAIIMH U 3aKIaIbIBAIOTCS
OCHOBBI BEPOSITHOCTHOT'O MBIIILJICHUS.

B cooTBeTcTBMM C JAHHBIMHU LIEJISIMU B CTPYKTYpE MPOTrpaMMbl yueOHOT0 Kypca
«BepoATHOCTh W CTAaTUCTUKA» OCHOBHOTO OOIIEro 0O0pa3oBaHMs BBIICICHBI
CIEAYIONINE COAEpKaTeNbHO-MeToAnYecKrue JTUHUM: «lIpencraBienne JaHHBIX U
omucaresibHasg CTAaTUCTUKa», «BepoATHOCTB», «IIEeMEHThl KOMOMHATOPUKWY,
«BBeneHue B Teoputo rpadony.

Conepxanue nuHun «lIpencrapieHue TaHHBIX U ONMUCATENbHAS CTATUCTUKA
CIIY’KUT OCHOBOM 7151 POPMUPOBAHUS HABBIKOB pa0OTHI ¢ MH(OPMAITUEH: OT YTCHHUS
¥ MHTEpHnpeTanuu uHpopMaIuy, ITpeICcTaBICHHON B TaOIUIaX, Ha TUarpaMmax u
rpadukax, 10 cOopa, MpPEACTaBICHUS W aHAIM3a JaHHBIX C HMCIOJIb30BaHUEM
CTaTUCTUYECKUX XapPAaKTEPUCTUK CPEeIHUX U paccenBaHusa. Pabortas ¢ naHHbIMU,
oOydJaromyecss y4aTcsi CUMTHIBATh W HMHTEPIPETUPOBATH JAHHBIC, BBIJBUTATH,



apryMEHTUPOBaTh M KPUTHUKOBATH MPOCTEUIINE THUIOTE3bl, Pa3MBIIUISITh HaJ
dakTOopamMu, BBI3BIBAIOIIUMHA HW3MEHUYMBOCTh, W OIICHWBATh WX BIMSHHEC Ha
paccMaTpUBaeMbI€ BEJIMYMHBI U TTPOLIECCHI.

WHTYyUTHUBHOE TPEACTABICHUE O CIy4allHOW H3MEHYMBOCTH, MCCIIEIOBAHHE
3aKOHOMEpPHOCTEH ¥ TEHJIEHIIMM CTAaHOBUTCS MOTHBHUPYIOIIEH OCHOBOM s
M3YUYCHHS] TEOPUU BEPOSTHOCTEH. boibllioe 3HAUYEHHE HMEIOT MNPaKTHYECKUE
3a/1aHusl, B YACTHOCTHU OMBITHI C KIIACCUYECKUMU BEPOSTHOCTHBIMU MOJIEISIMHU.

[loHsiTHE BEPOSTHOCTU BBOAMUTCS KaK Mepa MPaBIONON00MS CIIy4ailHOro
coObrtus. [lpm wu3ydyeHun yuyeOHOro Kypca oOydaroniecss 3HAKOMATCS C
MPOCTENIIMMU METOIAMU BBIYUCIIEHUS BEPOSITHOCTEN B CIIyYalHBIX SKCIIEPUMEHTAX
C PaBHOBO3MOXKHBIMH 3JIEMEHTapPHBIMH HCXOJAMU, BEPOATHOCTHBIMH 3aKOHAMH,
MO3BOJISIONIMMH CTaBUTh U pEIIaTh OoJiee CIOXHBbIE 3a7aud. B ydeOHbId Kypc
BXOJISIT HAYaJIbHbIE MPEACTABICHUS O CIy4YaWHBIX BEIMYMHAX U MX UYHCIOBBIX
XapaKTePUCTUKAX.

B pamMkax y4eOHOro Kypca OCYIIECTBISICTCS 3HAKOMCTBO OOYYAIOIIUXCS C
MHOKE€CTBAaMU M OCHOBHBIMHU OIEpalMsIMU HaJ MHOXKECTBaMH, paccMaTpHUBAIOTCS
NpUMEphl IPUMEHEHUS JIJIsl pElIeHUs 3ajlad, a TaKXKe HCIOJIb30BaHUS B JIPYTrUX
MaTEeMaTUYECKUX KypcaX U yueOHBIX MpeaMeTax.

B 7-9 xnaccax uzydaercs ydeOHbI Kypc «BeposiTHOCTh M CTaTUCTHKa», B
KOTOPBIN BXOAAT pa3naenbl: «[IpencraBiieHre JaHHBIX U ONKUCATENIbHAS CTATUCTUKAY,
«BeposiTHOCTBY, «D7eMEHThl KOMOMHATOPUKNY, «BBeneHue B Teoputo rpadoBy.

Ha u3ydenne yueOHoro kypca «BeposiTHoCTh U cTaTucTukay orBoautcs 102
yaca: B 7 kiacce — 34 yaca (1 yac B Hezenio), B 8 kiacce — 34 yaca (1 gac B Hezieno),
B 9 xiacce — 34 gaca (1 gac B HeeI0).



COAEPXKXAHUE OBYUYEHUA
7 KIIACC

[IpencraBienne MaHHBIX B BUAC TAOJIUIl, AHarpamM, TpadukoB. 3aroTHCHUE
TaOJUIl, YTCHHE W TIOCTPOCHHUE JuarpamMM (CTOJOMKOBBIX (CTOJIOYATHIX) U
KpYTOBbIX). UTeHHE rpauKoB peasibHbIX MpoleccoB. M3pneuenue nndopmaim u3
JMarpaMM U TaOJIMIL, UCTIONb30BaHUE U UHTEPIPETALUS TAHHBIX.

OmnwucarenpHas CTATUCTHKA: cpelHee apupMeTHdyeckoe, MeauaHa, pa3Mmax,
HanOOJIbIIIeE ¥ HAWMEHBIIIEE 3HAYCHHUS HaOOpa YHCIOBBIX JaHHBIX. [Ipmmepbl
CIIy4YallHOM U3MEHYUBOCTH.

CrnyyallHBI SKCHEPUMEHT (OMBIT) M clydailHOoe coObITHEe. BeposTHOCTh H
gacToTa. PoJib MaJIOBEPOSITHBIX M MPAKTHYECKH JOCTOBEPHBIX COOBITHI B MPUPOJIC
U B obmecTBe. MoHETa M HTpaJIbHASI KOCTh B TEOPHUH BEPOSITHOCTEH.

I'pad, BepmmHa, pedbpo. CreneHnp BepumiMHbL. Yuciao pébep u cymMmapHas
creneHb BepimuH. [IpencraBnenue o cszHoctu rpada. lemu u nmkisl. [yt B
rpadax. O6xon rpada (vinepoB myth). [IpeacraBienue 006 OpUEHTUPOBAHHOM
rpade. Pemenue 3a1au ¢ momonibio rpados.

8 KUIACC

[IpencraBnenue NaHHBIX B BUE TaOIMI], 1UarpamMmm, rpa)ukoB.

MHOXeCTBO, 3JIEMEHT MHOXECTBa, NOJAMHOXecTBO. Omnepauuud HaJ
MHOECTBaMU: 00beIMHEHUE, TepeceueHue, qonoiHeHue. CBOWCTBa onepanuii Haj
MHOXXECTBAMHU:  NEPEMECTUTENIBHOE,  COYETATEIbHOE,  PACHPEIEIUTENBHOE,
BKJItoueHus. Mcnonb3oBaHue rpaduUyeckoro MpeiCcTaBICHUs MHOXECTB Jis
OMMCAHMSI peaJbHBIX MPOLIECCOB U ABJICHUW, TPU PELICHUU 3a]1a4.

W3mepenne paccerBaHMs JaHHBIX. JlUcrepcusi U CTaHJAPTHOE OTKIJIOHEHHE
YHICIIOBBIX HAO0OpOB. J{narpamMma paccenBaHusl.

OneMeHTapHble COOBITUSL ciydyailHOro omnbiTa. CrydaliHble COOBITHS.
BepositHocTi  coObITu. OmNbITEI ¢ PaBHOBO3MOXHBIMU  3JIEMEHTApPHBIMU
coObITusiMU. CoryyaliHblil BBIOOp. CBsI3b MEXIY MajJOBEPOSTHBIMU U MPAKTHUUECKH
JIOCTOBEPHBIMU COOBITUSIMU B IPUPOJIE, OOIIECTBE U HAYKE.

JepeBo. CBOMCTBA 1€PEBBEB: €AUHCTBEHHOCTB ITyTH, CYILIECTBOBAHUE BUCSIYEH
BEPILMHBI, CBA3b MEXKIY YUCIOM BEpUIMH U yucioM pédep. [IpaBuino yMHOXKEHUS.
Pemenue 3ama4 ¢ nomouisio rpagos.

ITpotuBonosnoxHele coObiTusA. [uarpamma Oiinepa. OObenuHEHUE U
nepeceueHue coObiTuii. HecoBmecTHpie  coObiTus. dopmyna  cioxeHus
BEPOSATHOCTEW. YCIJIOBHAs BepOATHOCTh. [IpaBuino ymHOxeHwus. HesaBucnmblie
coObrtus. IlpencraBnenue skcriepuMeHTa B BUIE JAepeBa. PemieHune 3amad Ha



HAXOXXJICHWE BEPOSTHOCTEH C TIOMOIINBIO JIepeBa CIy4aWHOTO JKCIIEPUMEHTA,
auarpamm Jinepa.
9 KJIACC

[IpencraBienne JaHHBIX B BHUAE TaOdWi, JAuarpaMM, TIpaduKoB,
UHTEpIIpeTalrs JaHHbIX. YTeHHe U MOCTpOoeHUE TabIull, Juarpamm, rpadukos 1o
pealbHBIM JIaHHBIM.

[lepectanoBku u ¢aktopuan. CoueTaHus U YUCIO cOUYeTaHUU. TpeyrobHUK
[Tackains. Pemienue 3aia4 ¢ UCHOJb30BaHUEM KOMOMHATOPUKH.

['eomerpuyeckass BepoATHOCTh. CilydailHbIA BBIOOp TOYKM W3 (UTYpPHl Ha
IJIOCKOCTH, U3 OTPE3KA U U3 TYT'H OKPYKHOCTH.

Hcnerranue. Yenex u Heyaada. Cepust HCIBITAaHUN 110 ITepBoro ycnexa. Cepust
ucneiTanuii bepaysum. BepostHocTH coOBITHII B cepun UcTibITaHuN bepHyiu.

CiydaiiHass BEJIMYMHA W PACHPENEIICHHE BEPOATHOCTEW. MaremaTudeckoe
oXujgaHue u aucnepcus. llpumepbl MaTeMaTHYEeCKOro  OXKHMJIAaHUA  Kak
TEOPETUYECKOTO CPEIHEr0 3HAYEHUs BEJIMYMHBL. MaTeMaTHndecKoe OXWUIAHHUE U
JUCIEPCHUS.  CIYyYallHOM BEIWYMHBI «YHUCJIO YCIIEXOB B CEPUHM HCIBITAHUN
bepnyum».

[Tonarue o 3akoHe OOJIBIIKMX uyucell. M3MepeHre BepOSTHOCTEH C TTOMOIIIBIO
yacToT. Ponb 1 3HaUeHHe 3aK0Ha OOJIBIINX YUCEN B IPUPOJIE U OOILIECTBE.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHS TPOI'PAMMBI
YUYEBHOTI'O KYPCA «BEPOATHOCTBb U CTATUCTHUKA» HA YPOBHE
OCHOBHOT'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIn4yHOCTHBIE pe3yJbTaTbhl OCBOCHHUS IpOorpamMmbl Yy4yeOHOro Kypca
«BepoATHOCTh M CTATUCTHKA» XapaKTEPU3YIOTCSL:

1) naTpuoTHYecKoe BOCIMTAHHE:

IIPOSIBICHUEM HMHTEpeca K TMPONUIOMY W HACTOSLIEMY POCCUHUCKOU
MaTE€MaTUKH, LEHHOCTHbIM OTHOLIEHWEM K  JIOCTH)KEHUSIM  POCCUHCKHX
MAaTE€MaTUKOB U POCCUHCKOW MAaTEMaTUYECKOM IMIKOJbI, K MCIOJb30BAaHUIO 3THX
JOCTHKEHHI B IPYTUX HayKaX U MPUKIAJAHBIX cepax;

2) rpamaaHCcKoe U JyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

TOTOBHOCTBIO K BBIMOJIHEHUIO 00SI3aHHOCTEN TpaXKIaHUHA U PEAM3alUU €TI0
opaB, IMpPEICTaBICHUEM O MAaTEMaTHYECKMX OCHOBaX (PYHKIMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYp, ABJICHUH, MPOLEAYp Ipa’kIaHCKOro oOuiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K 00CYXACHUIO 3THYECKUX MPOOJIEM, CBA3aHHBIX
C TPAKTUYECKUM TPUMEHEHHUEM JIOCTH)KEHHI HayKH, OCO3HAHMEM Ba)XHOCTH
MOPAJIBHO-3THYECKUX MPUHLHUIIOB B AEATEIBHOCTH YYEHOTO;

3) TpyA0OBOE BOCIIMTAHUE:

YCTAaHOBKOM HAa aKTHMBHOE Yy4YaCTHE€ B pEIICHUU MPAKTUYECKUX 3a1ad
MAaTeMaTUYECKOW HAIMPABICHHOCTH, OCO3HAHMEM BAa)XKHOCTH MAaTEMAaTHYECKOTO
oOpa30oBaHUs Ha MPOTSHKEHUHM BCEW KM3HM IS YCNEIMHON NpodecCHOHaIbHOM
JESTEIbBHOCTH M Pa3BUTUEM HEOOXOIUMBIX YMEHHM, OCO3HAaHHBIM BBIOOPOM U
NOCTPOECHUEM MHAMBHUAYAIbHON TPAEKTOPUU 00pa30BaHUs U KU3HEHHBIX IJIAHOB C
y4€TOM JIMYHBIX HHTEPECOB U OOLIECTBEHHBIX MOTPEOHOCTEH;

4) acTeTHYecKOe BOCIUTAHME:

CIIOCOOHOCTBIO K 3MOLMOHAJIBHOMY M  3CTETUYECKOMY  BOCIPHUATHIO
MaTeMaTHYECKUX OOBEKTOB, 3a/ay, PEUICHWH, pacCyXIECHUH, YMEHHUIO BHJIETh
MaTeMaTHYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

S) HEeHHOCTH HAYYHOI'0 MO3HAHMS:

OpUEHTaluel B JEATEIbHOCTM Ha COBPEMEHHYIO CHUCTEMY Hay4YHBIX
IpeCTaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS YE€JIOBEKa, MPUPOABI U
oOmiecTBa, MOHUMAHHUEM MaTEeMaTHYECKON HayKHM Kak cdepbl UeIOBEUYECKOi
JEATEIbHOCTH, TAaNoOB €€ pa3BUTUSA M 3HAYMMOCTH JJI Pa3BUTHS LIMBUIM3ALUU,
OBJIAJICHUEM SI3bIKOM MAaTE€MaTHKH U MAaT€MaTHYECKOW KYJIbTYpOH KakK CpPEACTBOM
IIO3HAHWS MHpPA, OBJIAJICHUEM IPOCTEUIIMMH HAaBBIKAMHM MCCIIEOBATEIbCKON
NEeSATEIbHOCTH;



6) ¢usuueckoe BocnuTtanue, GopMHpPOBAHHWE KYJIbTYPblI 310POBbS U
IMOIMOHAJILHOTO 0JIarOnoJIyYns:

TOTOBHOCTBIO MPUMEHSATh MaTeMaTU4YEeCKHE 3HAHUS B HMHTEpecax CBOETO
3I0POBbsI, BEACHUS  3J0pOBOro  oOpa3a KU3HHM  (3I0POBOE  MHUTAHUE,
cOaTaHCUPOBAHHBIM PEXKUM 3aHATHUM M OTIbIXa, peryispHas ¢dunyeckas
aKTUBHOCTH ), C(DOPMUPOBAHHOCTHIO HABBIKA peIIeKCHH, TPU3HAHUEM CBOETO ITpaBa
Ha OIIMOKY M TaKOTI'o K€ MpaBa IPyroro 4eji0BeKa;

7) 3K0JI0rHYeCKOe BOCIIUTAHHE:

OpUEHTaIMel Ha MPUMEHEHNE MaTEMaTUUECKUX 3HAHUM JIJIs1 PEIICHUS 3a/1a4 B
00J1aCTH COXPAaHHOCTH OKPYKAIOIICH CpeJibl, INIAHUPOBAHUS TTOCTYIIKOB U OIEHKH
UX BO3MOXXHBIX MOCIIECCTBUH JJIsl OKPYKAIOIIEH Cpejibl, 0CO3HAHUEM TJI00aIBLHOTO
XapakTepa SKOJIOTMYECKUX MPoOJIeM U MyTe X pelIeHus;

8) ajanTanusa K U3MEHSIOIMMCS YCJIOBHAM COLMAJIBLHOM M NMPHUPOIHON
cpeabl:

TOTOBHOCTBIO K JIEUCTBUSM B YCJIOBHUSX HEOINPEACIEHHOCTH, MOBBLIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH 4epe3 MPAKTUUYECKYIO JEATECIbHOCTh, B TOM UHCIIC
YMEHHUE YUYUTHCS Yy JPYyTUX JIOJIEH, MpUOOpEeTaTh B COBMECTHOM EATEIbHOCTU
HOBBIC 3HAHMS, HABBIKM U KOMIIETCHIIMU U3 ONBITA JPYTHX;

HEOOXOJIMMOCThIO B (OPMHUPOBAHMHM HOBBIX 3HAHWH, B TOM YHCIE
dbopMyIUpOBaTh WJEH, TIOHSITHS, TUTIOTE3bl 00 00BEKTaX U SABJICHUSX, B TOM YHUCJIIE
paHee HEU3BECTHBIX, OCO3HaBaTh JACMUIIMTHI COOCTBEHHBIX 3HAHUU U
KOMIIETEHTHOCTEH, TUIaHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO  OCO3HAaBaTh  CTPECCOBYIO  CHUTYaIlMi0, BOCIPHHUMATH
CTPECCOBYIO CHUTYallMI0 KaK BBI30B, TPEOYIOIIUH KOHTPMEpP, KOPPEKTHPOBATH
MPUHUMAEMbIE pEIICHUs] U JeUCTBUS, (GOPMYJIMPOBATH U OIEHUBATHh PUCKU U
NOCJIEICTBUS, (POPMUPOBATH OIBIT.

METAIIPEAMETHBIE PE3YJIBTATbBI

ITo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

ba3oBble Jornyeckue aefcTBus:

e BBIABJIATh U XapaKTEPU30BaTh CYIIECTBEHHBIC MPU3HAKH MaTEMaTHYECKHUX
OOBEKTOB, TOHSATUH, OTHOIIEHWH MEXIYy TOHATUAMHU, (HOPMYIUPOBATH
ONpEeNeNeHUs]  TOHSATHM, yCTaHaBIMBAaTh  CYIIECTBEHHBIH  MPU3HAK
KJIacCU(pUKALMU, OCHOBAaHUS IJs OOOOILNEHHS M CPaBHEHUS, KPUTEPUH
POBOAUMOTIO aHAJIN3a;

e BOCIPHHHUMATh, (QOPMYIHpPOBaTH M  NPeoOpPa3OBBIBATH  CYXKIACHHUS:
yTBEPAUTENbHbIE M OTpULATENIbHBIC, €AMHUYHBIC, YacTHbIE U OOIIue,
YCIIOBHBIE;



BBISIBIIATH ~ MaTEeMaTHYECKHE  3aKOHOMEPHOCTH,  B3aUMOCBS3U U
npoTtuBopedrss B (akTax, MTAHHBIX, HAOJNIOJACHUSIX U YTBEPKICHHSIX,
npemiaraTh KpUTEPUU ISl BBISIBJICHUS 3aKOHOMEPHOCTEH U IPOTUBOPEUHI;
JienaTh BBIBOJBI C MCIOJIB30BAHMEM 3aKOHOB JIOTHKH, JEAYKTHUBHBIX H
WHIYKTUBHBIX YMO3aKJIIOUEHHH, YMO3aKIIOUEHHH 110 aHATIOTUH;

pa30upaTh JO0Ka3aTeIbCTBA MAaTEMATHUYCCKUX YTBEPXKICHUU (TIPSMBIE U OT
MPOTUBHOTO), TPOBOIUTH CAMOCTOSATEIHLHO HECIOXHBIC JI0Ka3aTeIhCTBA
MaTeMaTU4ecKux (hakTOB, BBICTpAWBATh APryMEHTAIMIO, TPHUBOJUTH
IpUMEPBI U KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHUS;
BBIOMpATh CIoco0 pemieHus y4eOHOM 3amaud (CpaBHUBATh HECKOJIBKO
BAPDUAHTOB pEIlCHUs, BbHIOUpPATh HauOoNee MNOAXOMANMNH C Yy4ETOM
CaMOCTOSTEIILHO BBIJICJICHHBIX KPUTECPHUEB).

Ba3oBnle ucciienoBarejbcKue JeHCTBUSA:

UCIIOJIb30BaTh BOMPOCHI KaK HCCIEIOBATEIIbCKUNH WHCTPYMEHT IMO3HAHUSA,
(GbopMyaMpOoBaTh BOMPOCHl, (UKCUPYIOLIME NPOTUBOpPEUHE, MPOOIEMY,
CaMOCTOSATENILHO YCTAaHABIIMBaTh KCKOMOE W JIaHHOE, (OPMHUPOBATH
TUTIOTE3y, apTYMEHTHPOBAThH CBOIO MTO3UIIUIO0, MHCHHCE;

MPOBOJUTh MO CaMOCTOATEIHLHO COCTaBJICHHOMY TIUIaHY HECIIOXHBIN
HKCIIEPUMEHT, HEOOJIBIIIOE UCCIIEIOBAHUE 110 YCTAHOBJICHUIO OCOOCHHOCTEN
MaTeMaTHYECKOro 00BhEKTa, 3aBUCUMOCTEN 00BEKTOB MEXTY COOOI;
CaMOCTOSITeNIbHO (hOPMYJIUPOBATH O00OOIEHHSI U BBIBOJBI MO pe3yjbTaTaMm
MPOBENEHHOTO HAOIONECHUsI, WCCIEAOBAHMS, OIICHUBATH JIOCTOBEPHOCTH
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 000OIICHHUIA;

MPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE TMPOIECCa, a TaKXKE BBIJIBUTATh
MIPEIOJIOKEHHUS O €T0 Pa3BUTHUU B HOBBIX YCIIOBHSIX.

Pabora ¢ unpopmaunmeii:

BBISIBJISITH HEJOCTAaTOUYHOCTh M H30BITOYHOCTh HWH(GOpPMAalLlMHU, JaHHBIX,
HEOOXOUMBIX JIJIsl peLICHUs 3a1a4u;

BBIOMpATh, AHAIM3UPOBATH, CUCTEMATU3UPOBATH U HHTEPIPETHUPOBATH
UH(OPMAIUIO Pa3TUYHBIX BUIAOB U OPM IIPEICTABIICHUS,

BbIOMpaTh (GOpMy MpeAcTaBiICHUS HHPOPMALUU UM WIUTIOCTPUPOBATH
perraemMbie 3a7aydl  CXeMaMH, JIuarpaMMamu, HWHOW rpaduKod W UX
KOMOMHAIIMSIMHU;

OLICHMBAaTh HAAEKHOCTh HH(POpPMALMU MO KPUTEPUSIM, MPEII0KEHHBIM
yuuTeneM uin chopMyITHPOBAHHBIM CAMOCTOSITENIBHO.

KoMMyHMKAaTHBHBIE YHMBeEpPCAJbHbIE y4eOHbIe JeHCTBHS:

BOCIPUHUMATh U (POPMYITUPOBATH CYXKACHUSA B COOTBETCTBUU C YCIOBHSIMHU
U LEJSIMHA OOIIEHUS, ICHO, TOYHO, TPAMOTHO BbIpa)KaTh CBOIO TOUYKY 3PEHHUS



B YCTHBIX M MUCHBMEHHBIX TEKCTaX, /1aBaTh MOSICHEHUS MO XOJYy PELICHUS
3aJ1a4yi, KOMMEHTUPOBATh MOJyYE€HHBIN pPe3yJIbTaT;

B X0JIe 00CYXJIE€HHS 3a1aBaTh BOMPOCHI [0 CYHIECTBY OOCYKIa€MOM TEMBI,
npoO0JIeMbl, perraeMoil 3a7a4uu, BbICKa3bIBaTh WJICH, HAIICJICHHBIC Ha MOUCK
pelieHus1, CONOCTABIATH CBOU CYKICHHUS C CYKICHUSIMU IPYTUX YYACTHUKOB
auanora, OOHapyXUBaTh Pa3jU4Me U CXOJICTBO TO3UIMH, B KOPPEKTHOU
dbopme GpopMyIHpOBaTH PA3HOTIIACHS, CBOM BO3PAKCHIS;

MPEACTABIATh PE3yIbTaThl PEIICHUS 3a]]a4H, SKCIIEPUMEHTA, UCCIIEI0BAHMUS,
MPOEKTa, CAMOCTOSITEIHLHO BHIOMPaTh (OpPMAT BBHICTYIUICHHS C YUETOM 3a7a4
NPE3EHTALUN U OCOOEHHOCTEN ayIUTOPUH;

MOHMMATh U UCIOJIL30BaTh MPEUMYIIECTBA KOMAaHIHOW U UHAUBUIYaTbHON
paboTHI NP PEIICHUN YUeOHBIX MaTeMaTHYECKUX 3a/1aY;

MPUHUMATh LEJb COBMECTHOM IEATEIbHOCTH, IUIAHUPOBATh OPTraHHU3alUI0
COBMECTHOM pabOThl, pacmnpenensTh BUIbl pPabOT, JOTrOBapUBATHCA,
o0CyX)IaTh MPOLIECC U Pe3yabTaT padoThl, 0000IaTh MHEHUS HECKOJIbKUX
JIIOJICH;

y4acTBOBaTh B TIpynmnoBbIX (¢Gopmax padoTel (0OCyxkaeHus, OOMEH
MHEHUSIMH, MO3TOBBIC IITYPMbI U JPYTHE), BBITIOJIHATH CBOIO YacTh PaOOThI
U KOOPJAMHHUPOBATH CBOU JIEUCTBHUS C JPYTMMH WICHAMH KOMAaHJIbI,
OLICHMBATh KAau€CTBO CBOEro BKJaJa B OOIIMNA MPOAYKT IO KPUTEPHUSIM,
c(hOpMYIMPOBAHHBIM YYACTHUKAMU B3aUMOICUCTBHSI.

PeryasiTuBHbIC YHUBeEpCAJbHbIEC YUeOHbIE 1eiiCTBUS

Camoopranusamnus:

CaMOCTOSITEJIbHO COCTAaBJIATh IUIAH, ajJTOPUTM pElIeHMs 3afadd (WM ero
4acTh), BBIOMpaTh CHOCOO pelleHus ¢ Y4ETOM HMMEIOIIMXCS PEeCypcoB U
COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHpPOBaTh U KOPPEKTUPOBATH
BAapUAHTHI peUIEHUN ¢ Y4ETOM HOBOM MH(OpMaIuu.

CﬂMOKOHTpOJIb, AMOIMOHAJIbHbINA HHTEJLJIEKT:

BJIQJIETh CIIOCOOAMH CaMOIIPOBEPKH, CAMOKOHTPOJIS Mpoliecca U pe3yibTaTa
peILIECHNs] MaTEMAaTUYECKOM 3a/1a4u;

MPEABUIETh TPYAHOCTH, KOTOPBIE MOTYT BOBHUKHYTB IIPH PEILICHUH 3a]1a4H,
BHOCHUTH KOPPEKTUBBI B JCSTENILHOCTh HAa OCHOBE HOBBIX OOCTOSITENHCTB,
HalICHHBIX OIINOOK, BBISIBICHHBIX TPYJHOCTEH;

OLICHUBATh COOTBETCTBUE PE3YJIbTATa AEATEIBHOCTH IOCTABICHHOU LIENH U
YCIIOBUSIM, OOBSCHATH NPUYMHBI JOCTH)KEHUS WM HEJOCTHUKEHUS IIEJH,
HaXOAUTh OIIHUOKY, 1aBaTh OLIEHKY IPUOOPETEHHOMY OIIBITY.



NNPEAMETHBIE PE3YJIBTATBI

K xoniy oOyuenus B 7 kjacce OOyYarONIMICS TOJNYYHUT CIEAYIOIINE
MpPEeIMETHbBIC PE3YJIbTATHI:

Yurate wuH(pOpMalMIO, TPEACTABICHHYI0 B TaOmuIax, Ha [auarpaMmax,
NPEACTABIIATh JAHHBIE B BUAE TaOJMI, CTPOUTh JUArpaMMbl (CTOJIOMKOBBIE
(cTonGyaThie) U KPYroBhIe) IO MacCHBaM 3HAUYCHUIA.

OnuceiBaTh W WHTEPHPETUPOBATH  peajbHbIE  YHUCJIOBBIE  JIaHHBIE,
Mpe/ICTaBICHHbIC B TA0JINIIAX, HA IUarpamMMmax, rpapukax.

Hcnonb3oBaTh 151 ONUCAHUS JAHHBIX CTATHCTHYECKUE XapaKTEPUCTUKHU:
cpenHee apu(pMETUYecKoe, MeJMaHa, HauOOoJblIee M HAaUMEHbIIEE 3HAYCHUS,
pa3max.

MMeTp mnpencraBieHUE O CIydallHOM HM3MEHYMBOCTHM Ha IpUMeEpax IeH,
(U3MYECKUX BEJIMYUH, aHTPOMOMETPUYECKUX JIaHHBIX, UMETh IPEICTABICHHUE O
CTaTUCTUYECKON YCTOMYNBOCTH.

K xoHmy oOyuenuss B 8 kJjacce oOydYaromuiicsi MOJYYUT CIECAYIOIINE
IIPEIMETHBIE PE3YJIbTATHI:

W3Bnekats u mnpeoOpa3oBbIBaTh MH(GOPMALMIO, IMPEICTAaBICHHYIO B BHJE
Talaul, quarpamm, rpaduKoB, TPEACTaBIATh TaHHBIE B BHUJIEC TAOJIUII, TUArpaMM,
rpaduKoB.

OnuceiBaTh JaHHBIE C NOMOIIBIO CTATUCTUYECKUX IOKA3aTeNed: CpeaHUX
3HAYEHU U Mep paccernBaHus (pa3max, JUCIIEPCHS U CTAaHJAPTHOE OTKIIOHEHUE).

HaxoauTb 4acTOThI YMCIOBBIX 3HAUEHUHN U YaCTOTHI COOBITUM, B TOM YHCIIE TI0
pe3yabTaTaM U3MEPEeHUN 1 HAOIIOACHUH.

HaxonuTh BEpOATHOCTH CIydallHbIX COOBITMH B ONBITAX, 3Has BEPOSTHOCTH
AIIEMEHTapHbIX COOBITHI, B TOM 4YHCIE B ONBITaX C PABHOBO3MOXXHBIMHU
3JIEMEHTaPHBIMU COOBITUSMHU.

Hcnonb3oBaTh rpaduyeckue MOJEIH: AEPEBO CIY4alHOTO 3KCIEPUMEHTA,
JyarpaMMbl Didsiepa, YuciaoBas npsimasi.

OnepupoBaTth MOHSATUSMHU: MHOMXECTBO, MOJMHOXECTBO,  BBIIOJIHSTh
omepalyy HajJ MHOXECTBaMH: OObEIUHEHHE, NepeceyeHue, IOIOJIHEHUE,
NEPEYNCIISATD FIEMEHTHI MHOKECTB, IPUMEHSITh CBOMCTBA MHOKECTB.

Hcnonb3oBaThk rpaduieckoe NpeacTaBIeHe MHOKECTB U CBS3EH MEXKy HUMU
JUTSL OTIMCAHUS TIPOLIECCOB U SIBJIEHUH, B TOM YHUCJIE NIPU PEIIEHUH 3a/1a4 U3 APYTHX
y4eOHBIX MPEAMETOB U KypCOB.

K xoHiy oOyuenus B 9 kiacce OOyYarONIMICS TOJYYHT CIICTYIOIIHE
IPEIMETHBIE PE3YJIbTATHI:

N3BnekaTh U mpeodpa3oBbIBaTh MHGOPMALIHIO, TPEACTABICHHYIO B PA3TUYHBIX
MCTOYHUKAX B BUJE TaOIMI], [Uarpamm, rpaduKoB, MPEACTABISTH JIaHHbIE B BUJIE
TabNIuI, IUarpaMm, rpauKoB.



Pemarp 3amaum opraHu3oBaHHBIM MEpeOOpPOM BapHAHTOB, a TaKXKe C
UCITOJIb30BAHUEM KOMOMHATOPHBIX IMPABHIT U METOJIOB.

Hcnonp30BaTh ONKCATENBHBIE XAPAKTEPUCTUKU I MACCHUBOB YHCJIOBBIX
JAHHBIX, B TOM YHCJIE CPEIHNAE 3HAYCHUSI U MEPBI PACCEUBAHMUSI.

HaxoauTbs 4acTOThl 3HaYEHUM M YacTOThI COOBITUS, B TOM YMCJIE IOJB3YAChH
pe3yJbTaTaMy MPOBEAEHHBIX U3MEPEHUI U HAOII0ICHUH.

HaxoauTh BEpOATHOCTH CIIy4alHBIX COOBITUH B M3YYEHHBIX OIBITaX, B TOM
YlCclie B ONBITaX C PABHOBO3MOXKHBIMHU 3JIEMEHTAPHBIMU COOBITUSIMHU, B CEPUAX
VCIIBITAaHUM 10 IEPBOTO YCIIEXa, B CEPUAX UCIBITAaHUI bepHyIum.

HMMers mnpencraBieHue O CIy4alHOM BEIMYMHE U O PaCIPEIEIICHUU
BEPOSATHOCTEM.

NMeTp mnpencTaBieHUE O 3aKOHE OOJIBIIMX YHCEN KaK O IPOSBICHHUH
3aKOHOMEPHOCTH B CIy4yallHOM M3MEHYMBOCTU U O POJIM 3aKOHA OOJIBIINUX YHUCEI B
pUPOE U OOIIECTBE.



TEMATHUYECKOE IINTAHUPOBAHHUE

7 KIIACC
KoaugecTBo 4acoB DJIeKTPOHHbIE
HauMeHoBaHHe pa3aesioB H TeM nudpoBLIe
Ne n/m P Kontpoabnbsie IlpakTuueckue (udpp )
NMPoOrpaMmblI Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypchl
b K
1 [IpencraBienue JaHHBIX 7 2 nbmorexa IO
https://m.edsoo.ru/7f415fdc
2 OnucarenbHas CTaTUCTHKA 8 1 bubnnorexa [IOK
https://m.edsoo.ru/7f415fdc
bubmuoreka [IOK
i 1
3 CrryuajiHas H3MCHIHBOCTE 6 https://m.edsoo.ru/7f415fdc
bubnuoreka [{OK
4 B 4
BelleHNe B TeOpHio rpados https://m.edsoo.ru/7f415fdc
5 BeposTHOCTB M YacTOTa CIIy4aiiHOTO 4 | bubmuoreka [IOK
COOBITHA https://m.edsoo.ru/7f415fdc
bu6nmorexa LIOK
% 2
6 O0001Ienne, cucTeMaTH3aIisg 3SHAHUH 5 https://m.edsoo.ru/TF41 5Edc
OBIIEE KOJIMYECTBO YACOB I10 34 ’ 5
[TPOI'PAMME




8 KUIACC

Koan4yecTBO 4acoB DJIeKTPOHHbIE
HaunMmeHoBaHHe pa3iesioB H TeM mudpoBLIe
Ne i/m P Kourpoububie IIpakTHyeckue (ubp )
NPOrpamMmMbl Bceero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
bubmuorexa [JOK
1 I1 7 4
OBTOpeHHuE Kypea / Kiacca https://m.edsoo.ru/7f417fb2
) OnmcarenpHas craTucTuka. PaccenBanne 4 bu6mmoreka [IOK
JaHHBIX https://m.edsoo.ru/7f417{b2
3 MiosKecTsa 4 bu6mmoreka [IOK
https://m.edsoo.ru/7f417fb2
bu6mmoreka [IOK
4 B 5 0 6 1
CPOATHOCTE CLYHAMHOTO CODBITHA https://m.edsoo.ru/7f417fb2
bu6mmoreka [IOK
5 B 4
BEJICHNC B TCOPHIO rpahoB https://m.edsoo.ru/7f417{b2
bu6mmoreka [JOK
6 C i 0 8
TTyHaUHBIC COOBITHA https://m.edsoo.ru/7f417{b2
bu6mmoreka [JOK
7 006006 5 4 2
OUIICHHCE, CHOTCMATHSATIHA SHAHIH https://m.edsoo.ru/7f417fb2
OBIIEE KOJIMYECTBO YACOB I10 34 ) 1

I[TPOTPAMME




9 KUIIACC

Kouu4vecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM nudpoBbie
Ne i/m P Kourpoububie IIpakTHyeckue (uubp )
NMPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
bubmuorexa [JOK
1 I1 8 4
OBTOpeHHE kypea © Kacca https://m.edsoo.ru/7f41a302
b K
2 DneMeHThl KOMOMHATOPUKH 4 1 nommorexa O
https://m.edsoo.ru/7f41a302
bubmuoreka [JOK
3 ['eomeTpuyeckas BEpOATHOCTh 4
https://m.edsoo.ru/7f41a302
bubmuoreka [JOK
4 " b 1
CHIBITAHUA LEPHYJLTH 6 https://m.edsoo.ru/7f41a302
bubmuorexa [JOK
5 C 5 6
A https://m.edsoo.ru/7f41a302
bu6mmoreka [IOK
1 1
6 Oboburetiite, KoHTpOID 0 https://m.edsoo.ru/7f41a302
OBHIEE KOJIMYECTBO YACOB I1O 34 | )

I[TPOT'PAMME




ITOYPOYHOE IIVTAHUPOBAHUE

7 KIIACC
KosnuuyectBo 4yacos DJIEKTPOHHbBIE
ara ungpoBbie
Nen/m  Tema ypoka Kontpoabubie IIpakrnyeckue A p
Bcero u3ydeHusi oOpa3oBaTe/IbHbIE
padoThI padoThI
pecypcbl
| [IpencraBnenue 1aHHBIX B 1 Bu6muoteka [JOK
TadauLmax https://m.edsoo.ru/863ec1{8
) [IpakTryeckue BBIYUCICHHUS 110 | bubnuoreka [IOK
TaOJIMYHBIM JaHHBIM https://m.edsoo.ru/863ec324
3 N3BnedyeHne n nHTEPIpETALUA 1 bubnnoreka [JOK
TaOJIMUHBIX TAaHHBIX https://m.edsoo.ru/863ec78e
bub. OK
4 ITpakTuueckas padota "Tabmuirsr" 1 1 nommoreka I
https://m.edsoo.ru/863ec78¢e
I'paduueckoe npescTraBieHue
5 JIAHHBIX B BUJE KPYIOBBIX, 1 bubmmnoreka HOK
CTOJOMKOBBIX (CTOIOYATHIX) https://m.edsoo.ru/863ed18e
JTuarpamMmm
UYUreHune U NOCTPOEHUE THArpamMM.
6 [Tpumeps! nemorpadpuueckux 1 bubnroreia LTOK
DUMEDEI IGMOTP https://m.edsoo.ru/863ed602
JTuarpamMmm
. [IpakTuueckas pabora 1 I bubmuoteka [IOK
"lnarpammer” https://m.edsoo.ru/863ed72e
8 Yucnossie Habopbl. CpenHee | bubnmoreka [JOK
apupMeTHIecKoe https://m.edsoo.ru/863ed846
9 Yucnossle HaOopwl. CpenHee | bu6muoreka [JOK

apupMeTHIecKoe

https://m.edsoo.ru/863ed846




MGILI/IaHa YHUCJIIOBOT'O Ha6opa.

bu6nmoreka [IOK

10
YcTounBOCTE MEeAUAHBI https://m.edsoo.ru/863edb3e
1 Menuana 4rciIoBOro Habopa. bubnunoreka LIOK
YV CcTONYNBOCTh MENUAHEI https://m.edsoo.ru/863ec78¢
2 [IpakTuueckas padora "Cpenaue bubnmnoreka HOK
3gaueHusa" https://m.edsoo.ru/863edcba
HauOonpliee 1 HauMeHbIIEE
13 3HAYE€HUS YUCIOBOro Habopa bubmmorexa LOK
pa. https://m.edsoo.ru/863ee07a
Pa3zmax
HanGonpiee n HauMeHbIIIEE
bubnunoreka LIOK
14 3HAYCHMS YUCIOBOTO Habopa.
https://m.edsoo.ru/863ec78¢e
Pa3zmax
HauOounsiiee 1 HanMeHbIIES
15 3HAYEHHUS YMCIOBOr0 Habopa bubmorexa IOK
pa. https://m.edsoo.ru/863ec78e
Pa3zmax
KonTponbHnas pabora no remam
16 "IIpencraBiaeHue JaHHBIX bubnmorexa OK
p o https://m.edsoo.ru/863ee390
OnucarenpHas CTAaTUCTHAKA
17 Cny4aiiHasi ”3BMEHYMBOCTh bubnnorexa [JOK
(mprMepsl) https://m.edsoo.ru/863ee4bc
13 YactoTa 3HaYEHNI B MACCUBE bu6mmoteka IIOK
JaHHBIX https://m.edsoo.ru/863ee69¢c
bu6mmoteka IIOK
19 T
PYIHpOBLa https://m.edsoo.ru/863ee9d0
20 I'ucrorpammsl
21 I'ucrorpammsl bubmmorexa LIOK

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




[IpakTruueckas padora "CiyqaitHas

bu6nmoreka [IOK

22
U3MEHYUBOCTD" https://m.edsoo.ru/863eecc8
I'pad, Bepmna, pedpo.

23 Hp eq)CTa]I:J'IeHI/IC 32 aI‘)II/I c bubmmorexa LIOK

pedl A https://m.edsoo.ru/863eef52
MOMOIIIBIO Tpada
CreneHb (BaJIGHTHOCTb) BEPILUHBI.
24 UYucno pédep u cymmapHast bubmmorexa LIOK
pebep ¢y P https://m.edsoo.ru/863efOba
cTeneHb BepunH. Llens u muxn
enb 1 UK. I1yts B rpage.
25 E e CT;BJIGHI/IG};TCBSIII’:EOE)TI/I bubmmorexa LIOK
Pei https:/m.edsoo.ru/863¢f236
rpada

26 [IpencraBnenne 06 bubnnorexa [JOK
OpPUEHTHPOBAaHHBIX Ipadax https://m.edsoo.ru/863ef3b2

7 CiyyaliHbIi OIIBIT U CIy4aiiHOE Bbu6motreka [JOK
coObITHE https://m.edsoo.ru/863ef4d4
BeposiTHOCTB 1 9acTOTa COOBITHSL.

)% Ponb ManoBeposTHBIX U bubmmnoreka HOK
[PaKTUYECKHU TOCTOBEPHBIX https://m.edsoo.ru/863ef646
cOOBITHI B TpUPOJIE U B OOILECTBE

79 Momsera u urpaibHas KOCTb B bubmuoreka [OK
TEOPHUH BEPOATHOCTEN https://m.edsoo.ru/863ec78e

30 [TpakTtuyeckas pabora "HactoTta bubmuoteka [IOK
BbINIAJICHUs opia" https://m.edsoo.ru/863ef8a8
KonTponbhas pabota no remam

31 "CiyualiHasi ”3MEHYMBOCTb. bu6muoreka [JOK

I'padsl. BeposiTHOCTD cityuaitHOTO
coObITHS"

https://m.edsoo.ru/863f0186




0 [ToBTOpEHME, 000OIICHHE. 1 bubnmnoreka HOK
IIpencraBnenue qaHHBIX https://m.edsoo.ru/863efa24

13 [ToBTOpEHME, 000OIICHHE. 1 bubnunoreka LIOK
OnucarenbHas CTaATUCTHKA https://m.edsoo.ru/863efbaa
[ToBTOpenue, 06001IEeHNE.

34 BeposgTHocTh ciiy4aiiHOTO 1 bubmorexa [IOK

P ya https://m.edsoo.ru/863efecO
COOBITHUA
OBHIEE KOJIMYECTBO YACOB I10 34

[TPOT'PAMME




8 KUIACC

KoanuectBo yacoB DJIeKTPOHHbIE
Ne Hara uugposbie
Tema ypoka Kontpoabubie IIpakrnueckue
n/n Bcero u3yyeHusi o0pa3zoBaTejbHbIE
padoThI padoThI
pecypchl
| [IpencraBnenue qaHHBIX. | Bbu6mumotexa [JOK
OnucaTrenbHas CTAaTUCTUKA https://m.edsoo.ru/863f029¢
) CrnyuaiiHas u”3aMeHunBOCTh. CpeiHue | bubmuoreka [IOK
YHCIIOBOTO Habopa https://m.edso0.ru/863f03fc
3 Canyuaiinble coObITHS. BeposTHOCTH 1 Bbu6mmoteka [IOK
U 4aCTOTBI https://m.edso0.ru/863f0578
Kitaccnueckue monenu reopun
4 BEPOSATHOCTE: MOHETA U UTPaAIbHAS 1 bubmorexa OK
P ' P https://m.eds00.ru/863f076¢
KOCTb
bubmmoreka IIOK
5 O 1
TIOHEHI https://m.edso0.ru/863f0a50
bu6mmoreka IIOK
6 0 1
Jluenieperst reriororo Hadopa https://m.edso0.ru/863f0a50
7 CrangapTHOE OTKIOHEHUE | bubmmnoreka HOK
YUCJIOBOTO Habopa https://m.edsoo.ru/863f0bfe
8 JuarpaMMbl pacCeMBaHUS 1 bubmorexa HOK
P P https://m.edsoo.ru/863f0eab
but6mmoreka [IOK
9 MHO0KeCTBO, IO 0’KECTBO 1
HOMECTRO, HOAMHOECTS https://m.edsoo.ru/863f1180
Omneparuy HaJ MHOKECTBAMH:
but6mmorekxa [IOK
10 00beIMHeHNE, TIEPECCUCHHE, 1

JOITIOJITHCHUC

https://m.edsoo.ru/863f143c




CaolicTBa onepanuii Hajl
MHOKECTBAMU: NIEPEMECTUTENHHOE,

bu6nmoreka [IOK

11
COYETaTEIbHOE, https://m.edsoo.ru/863f1784
pacrpenenuTenbHOE, BKIIOUCHUS
12 I'padpuaeckoe npencrapieHue bubnmnoreka HOK
MHOXECTB https://m.edsoo0.ru/863f198¢c
13 KonTtponbHas pabora mo Temam Bu6mumoteka [JOK
"Cratuctuka. MHoxecTtBa" https://m.edsoo.ru/863ec78e
14 DneMeHTapHBIC COOBITHS. bubnnorexa [JOK
Crnyuaiinble cOOBITUS https://m.edsoo.ru/863f1dec
bnaronpusrcTByromme
P yiom bubmuoreka [{OK
15 3JIEMEHTaPHBIC COOBITHS.
. https://m.edsoo.ru/863f1dec
BepositHOoCTH COOBITHI
bnaronpusrcTByromme
16 BHGMGHI;a HbIE ZO6I>ITI/I$I bubmorexa HOK
P L https://m.edsoo.ru/863f1£72
BepositHocTH cOOBITHI
OMBITHI ¢ PAaBHOBO3MOXXHBIMHU
17 3JIEMEHTAPHBIMH COOBITUSIMU bubmmorexa HOK
. pv ' https://m.edsoo.ru/863f21ca
CryuailiHblii BEIOOD
OMBITHI ¢ PAaBHOBO3MOXXHBIMHU
18 3JIEMEHTAPHBIMH COOBITUSIMU bubmmorexa [TOK
o pu ' https://m.edsoo.ru/863f21ca
CrnyualiHblii BEIOOD
[TpakTtuyeckas padora "OnbITHI €
19 ABHOBO3MOKHBIMH bubmorexa LHOK
P " https://m.edsoo.ru/863f235a
3JIEMEHTAPHBIMHA COOBITUSIMHU
20 Jlepeso bubmuoreka [IOK

https://m.edsoo.ru/863f2ade




CBolicTBa JepeBa: €IUHCTBEHHOCTh
MyTH, CYIIECTBOBAHUE BUCSIYEH

bu6nmoreka [IOK

21 BEPILIUHBI, CBA3b MEXIY YHUCIOM https://m.edsoo.ru/863f2bac
BEPILVH U 9ucIoM peédep
bu6nmoreka [IOK
22 Hpasuio ynHomKeHIA https://m.edsoo.ru/863f2cd$
bu6nmmoreka [IOK
23 Hpasuio ynHomKeHIA https://m.edsoo.ru/8632e36
bubnunoreka LIOK
24 Hporisonoostioe coGbiTHe https://m.edsoo.ru/863f2f8a
)5 Huarpamma Dittepa. O0beTMHEHNE bubmmoreka [JOK
Y TIEpECEUCHUE COOBITUIM https://m.edsoo.ru/863f3214
26 Hecosmectnbie coObiTus. Dopmyna bubnuoreka [IOK
CJI0’KEHHUsI BEPOSTHOCTEN https://m.edsoo.ru/863f3372
7 HecoBmecThble coObiTus. ®opmyina Bbu6moteka [JOK
CJI0’KEHUS BEPOATHOCTEN https://m.edsoo.ru/863f3764
[IpaBuiio yMHOXEHUSA
)% BEPOATHOCTEN. Y ClIOBHAs bubmmnoreka HOK
BEpOATHOCTH. HezaBUCHMBIE https://m.edsoo.ru/863f38ae
COOBITUS
[IpaBuiio yMHOXEHUS
79 BEPOATHOCTEH. Y ClIOBHAs bubmuorexa [IOK
BEpOATHOCTH. HezaBuCHMBIE https://m.edsoo.ru/863f3b06
COOBITHSA
30 [IpencraBienue ciydaifHOro bubmuorexa [IOK
JKCIIEpUMEHTA B BUJIE JE€pEBA https://m.edsoo.ru/863f3cbe
31 IIpencrasienue ciry4aitHOTO bu6muoreka [IOK

9KCIICPUMCHTA B BUAC ACPCBaA

https://m.edsoo.ru/863f320




[ToBTOpEHME, 000OIICHUE.
32 [IpencraBnenue naHHbBIX.
OnucarenbHasl CTAaTUCTHUKA

33 [ToBTOpenue, o600meHue. ['padbl

KonTponbnas pabota no remam
34 "Ciry4aitHbIe COOBITHS.
BepositHocTs. I'padsr”

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

34

bu6nmoreka [IOK
https://m.edsoo.ru/863f4128

bu6nmmoreka [IOK
https://m.edsoo.ru/863f4312

bu6nmoreka [IOK
https://m.edsoo.ru/863ec78e




9 KUIIACC

KoanuecTBo yacos DJIeKTPOHHbIE
ara ungpoBbie
Ne n/m Tema ypoka Kontpoabubie IIpakrnueckue A p
Bcero u3yyeHusi o0pa3zoBaTejbHbIE
padoThI padoThI
pecypchl
1 IIpencraBnenue 1aHHBIX 1 buomorexa LIOK
peA s https://m.edsoo.ru/863f47ea
bubnunoreka LIOK
2 OnucarenpHas CTaTUCTUKA 1
https://m.edsoo.ru/863f47ea
bubmuoreka [{OK
3 0) 0 1
Tcpalitit Hall COOBITHAMMU https://m.edsoo.ru/863ec78¢e
bubmuoreka [{OK
4 H OBITHH 1
C3aBHCHMOCTL COOBITHH https://m.edsoo.ru/863ec78¢e
5 KomMOuHaTopHoe rnpaBuiio 1 bubnnoreka [JOK
YMHOXKEHHUS https://m.edsoo.ru/863f4e16
6 IlepecranoBku. Pakropua. 1 bubmmnoreka HOK
CoueTaHus U YUCIIO COUYETaHUM https://m.edsoo.ru/863f4e16
bu6mmoreka IIOK
7 Tpeyronpuuk [Tackans 1
peyr https://m.edsoo.ru/863f5014
[IpakTuueckas pabora
8 "BbruncieHune BeposITHOCTEH C 1 | bubmmnoreka HOK
UCTOJIb30BaHUEM KOMOMHATOPHBIX https://m.edso0o.ru/863f5208
(byHKUINH 3TIeKTPOHHBIX Ta0mui"
I'eomeTpuueckas BEpOSTHOCTb.
9 CryqaifHbIN BBIOOpP TOYKH U3 1 bubnuotexa [JOK

¢burypsl Ha MIOCKOCTH, U3 OTPE3Ka,
U3 IyT'¥ OKPYKHOCTH

https://m.edsoo.ru/863f5884




I'eomeTpryeckas BEpOSATHOCTD.
Crny4aiinelii BEIOOp TOUKH U3

bu6nmoreka [IOK

10 (Gurypsl Ha MJIOCKOCTH, U3 OTPE3Ka, https://m.edsoo.ru/863f5a50
U3 IyTH OKPYKHOCTHU
I'eomeTpuyeckas BEpOSATHOCTb.

1 Ciy4aifHbIN BBIOOP TOYKH U3 bubnmnoreka HOK
(GuUrypsl Ha MJIOCKOCTH, U3 OTPE3Ka, https://m.edsoo.ru/863f5bfe
U3 IyTH OKPYKHOCTHU
['eomeTpuyeckas BEpOSTHOCTb.

12 CrnyualiHblii BHIOOP TOUKH U3 bubnnoreka [JOK
burypsl Ha MIOCKOCTH, U3 OTPE3Ka, https://m.edsoo.ru/863f5e10
U3 IyTH OKPY>KHOCTH
HcnbiTanue. Ycnex u Heyaaya.

13 Cepus ucnbITaHUN 10 ne}II)Boro bubmmorexa [IOK
yerexa https://m.edso00.ru/863f6162
HcnwiTanue. Ycnex u Heyaaya.

14 Cepus ucnbITaHUH 10 IEPBOTO brbmmorexa [TOK
yerexa https://m.eds00.ru/863f6356
HcnwiTanue. Ycnex u Heyaaya.

15 Cepus ucnbITaHUH 10 IEPBOTO bubmmorexa LIOK
yerexa https://m.edsoo.ru/863ec78e
Hcnbrranus beprymn.

16 BepositHocTH cOOBITHI B cepun bubmmorexa LIOK
ucnbITaHu bepHymm https://m.edsoo.ru/863f64d2
Hcnsitanusa beprymm.

17 BeposiTHOCTH COOBITHI B cCepUH bubmmorexa LIOK

ucneITaHui bepnyiun

https://m.edsoo.ru/863f6680




[TpakTrueckas pabota

bu6nmmoreka [IOK

18
"Ucnpitanus bepnymm” https://m.edsoo.ru/863f67de
19 CryvaifHas BeTMYHHA U bubmmoreka [JOK
pacrpeieieHre BEpOSITHOCTEH https://m.edsoo.ru/863f6b44
20 MaremaTrnueckoe OKUAaHuE U bubnuorexa [JOK
JUACTIEPCUS CIYYAMHON BETUYUHBI https://m.edsoo.ru/863f6da6
[Tpumepsl MaTeMaTUIECKOTO
21 OXXHUJIaHUS KaK TEOPETUUCSCKOTO bubmmorexa LOK
A p https://m.edso00.ru/863f686
CPEIHETr0 3HAYCHUS BETUYNHBI
buo K
22 [Toustre 0 3aKkoHe OOJIBIINX YUCEI nosmorexa O
https://m.edsoo.ru/863f72c4
3 N3MmepeHne BeposTHOCTEM C bubnnoreka [JOK
IIOMOIIIBIO YaCTOT https://m.edsoo.ru/863f7652
4 [Ipumenenne 3akoHa OOIBIINX Bbu6motreka [JOK
qucen https://m.edsoo.ru/863f7116
)5 O06o06meHre, cucTeMaTH3aIus bubnuoreka [{OK
3HaHuil. [IpencraBnenue naHHbIX https://m.edsoo.ru/863f783c¢
O00011enre, cCUCTEMAaTA3 AU
26 3HaHui. OnrcarenbHas bubmorexa LHOK
’ https://m.edsoo.ru/863ec78¢e
CTaTUCTHKA
O00011enre, cCUCTEMAaTA3 AU
27 3HaHui. [IpencraBnenue qaHHBIX bubmmorexa HOK
- P A ‘ https://m.eds0o.ru/863893a
OmnuncarennbHas CTaTHCTHKA
O0001Ienre, cucTeMaTH3aIus
28 3HaHWH. BeposSTHOCTE caydaitHOTO bubmmorexa TOK
- BeP yi https://m.edsoo.ru/863f7ade
COOBITHS
29 O06o006meHre, cucTeMaTH3aIHAs bubnuoreka [{OK

3HaHUU. BeposITHOCTH CcirydaliHOTO

https://m.edsoo.ru/863f7c¢9c¢




COOBITHSA. DIIEMEHTHI
KOMOWHATOPUKH

O00011eH1Ee, cCUCTEMaTH3ALs

bubnunoreka LIOK

30 i. D 1
SHAHHH, SJICMCHTR! https://m.edsoo.ru/8637¢54
KOMOWHATOPHKHU
O0001enue, cucTeMaTA3aIUsA
31 3HAHUM. DJIEMEHTBI | bubnuorexa [{OK
KoMOuHaTopuku. CirydaifHbIe https://m.edsoo.ru/863f8408
BEJIMYMHBI M pacrpeacIcHus
O0001enne, cucTreMaTA3aIus
32 3gagui. CirydaiiHble BEIUYUHEL 1 1 buGnuorexa [IOK
s https://m.eds0o.r/863861a
pacnpeeeHus
bubnunoreka LIOK
n 1
33 TOroBasl KOHTPOIIbHAS PAdOTa https:/m.eds00.ru/863f8b56
34 O06o01IeHne, cucTeMaTH3alus | bubmuoreka [{OK
3HAHUMN https://m.edsoo.ru/863ec78e
OBHIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME




IPOBEPSIEMBIE TPEEOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM IPOI'PAMMBI

7 KIIACC
Kon .
IIpoBepsiemble npeAMeTHBbIE Pe3yJIbTATHI 0CBOEHNUSI OCHOBHOI
NpoBepsieMoro .
o0pa3oBaTeJbHOM MPOrPaMMbl OCHOBHOTI'0 0011ero 00pa30BaHUs
pe3yJbTara
5 BeposiTHOCTB M cTaTHCTHKA
Yurate wuHpOpMaLMIO, TMPEACTaBICHHYI0O B Ta0nuiax, Ha
- quarpaMmax, TpPEJCTaBISITh JaHHbIE B BUJIC TaOJIMIl, CTPOWTH
JuarpamMmbl (CTOIOUKOBBIE (CTOJI0UYATHIE) M KPYTOBBIE) IO MacCHBaM
3HAYEHUI
- OnuceiBaTh W HHTEPIPETUPOBATH pEATbHBIE YHCIIOBHIE JIaHHBIC,
MpeJICTaBICHHbIE B TA0IHIIAX, HA qUarpammax, rpadukax
Hcnonp3oBaTh ANl ONUCAaHUS  JAHHBIX  CTATUCTHYECKHE
5.3 XapaKTePUCTUKU: CpeHee apu(MeTHIeCKoe, MeIHaHa, HanOoJbIIce
Y HauMEHbIIIee 3HAaUCHHUs, pa3Max
HNmeTrp mpencraBiieHHe O CIy4allHOM M3MEHUMBOCTUM HAa MpPHUMEpPax
5.4 1eH, (PU3NYEeCKUX BEJIMYWH, aHTPOTIOMETPUUYECKHX JIaHHBIX, UMETh
MPEACTABICHUE O CTATUCTUYECKON YCTOMYMBOCTH
8 KIIACC
Kox .
IIpoBepsiemble npeaMeTHbIE Pe3yJabTAThl 0CBOEHHSI OCHOBHOM
NpoBepPsieMoro .
o0pa3oBaTe/ibHOI MPOrpaMMbl OCHOBHOTI'0 00111er0 00pa3oBaHus
pe3yJbTara
5 BeposTHOCTB U cTaTHCTHKA
N3Bnekate u npeobpa3oBbiBaTh HHGOPMAIUIO, TIPEACTABICHHYIO B
5.1 BUJIE TaONUIl, TUarpamm, rpadukoB, MPEACTABIATH JaHHBIE B BUIC
TabJInL, AUarpaMM, rpaduKkoB
OnuceiBaTh JaHHBICE C TOMOIIBID CTATUCTUYECKUX ITOKa3aTesei:
5.2 CpeIHUX 3HAYCHW W Mep paccewBaHHs (pa3max, AUCTIEepCUs u
CTaHJApPTHOE OTKJIOHCHHE)
53 HaxoauTb 4acTOThl YMCIOBBIX 3HAYEHUI U YaCTOTHI COOBITHI, B TOM
qucIIe Mo pe3ysbTaTaM U3MEPEHUN U HaOI0JeHUH




Haxomuth BepOSTHOCTH CiIy4yaWHBIX COOBITHH B ONBITaX, 3Has
54 BEPOSTHOCTH JJIEMEHTAPHBIX COOBITHI, B TOM YHCJIE B ONIBITaX C
PaBHOBO3MOXHBIMH 3JIEMEHTAPHBIMU COOBITHSIMU
55 Hcnonb3oBate  rpaduyeckue MOJENU:  JIEPEBO  CIy4ailHOTro
' AKCIIEPUMEHTA, AUarpaMMbl Dijiepa, YUCII0Bas psimast
OnepupoBaTh MOHATHUSAMHU: MHOXECTBO, IOJMHOKECTBO; BBIIIOJIHATH
56 olepallMu HajJ MHOXECTBaMH: OOBbEIMHEHHE, IepecedyeHue,
. JIOTIOJIHEHUE; TEPEUYMUCIATh DJIEMEHTbl MHOXECTB, IPUMEHSTH
CBOICTBA MHOXECTB
Hcnonb3oBate rpaduyeckoe MpeaCcTaBIEHUE MHOXKECTB U CBs3ei
5.7 MEX/1y HUMH JIJIs1 OTIMCAHUS IPOLIECCOB U SIBJICHUH, B TOM YMCIIE IPU
peLIeHUH 3aJa4 U3 APYruX Y4eOHBIX ITPEIMETOB U KYPCOB
9 KIIACC
Kon .
IIpoBepsiemble npeAMeTHbIE Pe3yJbTAThl 0CBOCHHUSI OCHOBHOI
NpoBepsieMoro .
o0pa3oBaTe/IbHON MPOrPaMMbl OCHOBHOI0 00111er0 00pa3oBaHus
pe3yjabrara
5 BeposATHOCTB U CTaTUCTHKA
W3Bnekaty U mpeoOpa3oBbIBaTh MHPOPMAIUIO, MPEICTABICHHYIO B
5.1 pasIMYHBIX MCTOYHHMKAX B BUAE TaONuI], aAuMarpamm, rpadukos,
NPECTaBIATh JaHHbIE B BUJE TAaOMII, AUarpamMm, rpaukoB
5o Pemate 3aaun opraHM30BaHHBIM [1€PeOOPOM BAPHAHTOB, @ TAKXKE C
. UCIOJIb30BaHUEM KOMOMHATOPHBIX MIPABUI U METO/I0B
Hcnonp30BaTh  ONUCATENIBHBIE XApAaKTEPUCTHKU JUISI MacCUBOB
5.3 YHUCJIOBBIX JAHHBIX, B TOM 4YHCIIE CPEIHUE 3HAYEHHUS WU MeEpbl
pacceuBaHUs
s4 HaxonuTh 4acToThl 3HaYEHHWH M YACTOTBHI COOBITHS, B TOM YHCIIE
' HOJIb3YSCh PE3yNIbTaTaMU MPOBEAEHHBIX U3MEPEHUN U HAOII0ICHUN
HaxonuTh BEpOSTHOCTH CIIy4allHBIX COOBITHI B M3yYEHHBIX OIbITAX,
ss B TOM 4YHCJIE€ B OIBITAX C PaBHOBO3MOXHBIMU 3JEMEHTAPHBIMU
‘ COOBITUSIMM, B CEpUSAX MCIBITAHUN 1O MEPBOro yclexa, B CEpusix
ucnblTaHui beprymnm
s6 MMeTs npencrasieHue O CIIy4aiiHOM BEJIMYMHE U O PACIpEIeICHUU
' BEPOSATHOCTEMN




5.7

HMmeTts INpCACTABJICHUC O 3aKOHC OOJIBIIMX YHUCEI KaK O MMPOSABJICHUU
3aKOHOMCPHOCTH B cnyqaﬁHoﬁ HU3MCHYMUBOCTH W O POJM 3aKOHaA

OOJIBIITUX YKCE B IPUPOC U OOIIECTBE




IMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

7 KUIIACC
Kon IIpoBepsieMblii 3JIEMEHT COJlePKAHUS
5 BeposTHOCTB U CTaTUCTHKA
[IpencraBienue JaHHBIX B BUJE TaOIHII, AUarpaMm, rpadukoB. 3aroIHeHne
TaOJMI, YTEHHE M MOCTPOCHHE AuarpamMm (CTOJIOMKOBBIX (CTOIOUATHIX) H
5.1 KpyroBbix). UrteHwe rpaduKOB peajdbHBIX IporeccoB. M3BiaeueHue
uHPOpPMALIUK U3 AMArpaMM M TaOJIUI, HCIOJIB30BaHHE W WHTEPIpETAIs
JTAHHBIX
OmnwucarenbHasi CTaTUCTUKA: CpeAaHee apu(pMETHYECKoe, MEraHa, pa3Max,
5.2 HauOoJblllee W HaWMEHbIIEe 3HA4YeHHUs HaOoOpa YHCIOBBIX JAaHHBIX.
[IpuMeps! ciydaiiHON U3MEHYMBOCTH
Crny4aiiHbIid SKCTIEpUMEHT (OIBIT) W CiIy4aiiHOe coObITHe. BeposTHOCTh 1
5.3 yacTtoTa. Ponb MajaoBEepOSITHBIX W MPAKTHUYECKHU JOCTOBEPHBIX COOBITHI B
npupojie U B obmiectse. MoHeTa 1 UrpajibHasi KOCTb B TEOPUH BEPOATHOCTEN
I'pad, Bepmmna, pedpo. Crenenp BepmmHbl. Yucio pédep u cymmapHas
54 creneHs BepiuH. [IpencraBnenue o cBa3HocTH rpada. Lenu u nukisl. [lytu
' B rpadax. OO0xom rpada (dinepoB myth). llpencraBienue o006
OpPUEHTHPOBAaHHOM rpade. Pemenue 3agau ¢ nomouipio rpadon
8 KUIACC
Kon IIpoBepsieMblii 3JIEMEHT COePKAHUS
5 BeposiTHOCTB U CTaTHUCTHKA
5.1 [IpencraBieHue JaHHBIX B BHIE TaOIUL, TUarpaMm, rpagukoB
- MHOXeCTBO, JJIEMEHT MHOXECTBA, MOJAMHOXeCTBO. Omnepanuu Haj
' MHOXeCTBaMU: 00bEMHEHNE, IIepeceueHue, JOMOTHEHNE
53 CaolicTBa onepaunuii Haj MHO>KECTBAMMU: TIEPEMECTUTEIIBHOE,
' COUETaTEJIbHOE, PACIIPEAEINUTENBHOE, BKIOUCHHUS
s4 Hcnonp3oBanue rpaguyueckoro MnpeacTaBIeHUs] MHOXKECTB JJISi OMHMCAHUS
' peaNbHBIX MTPOLIECCOB U SIBJIICHUM, ITPU PELICHNH 3a/1a4.
55 N3mepenne paccemBaHus JaHHBIX. J(McepcHs U CTAHAAPTHOE OTKIOHEHUE
' YHCIOBBIX HA0OpOB. J[Marpamma paccenBaHUs
56 OneMeHTapHble COObITHA ciydaiiHoro omnbita. CioydaiHble COOBITHSL.
' BepositHocTn coObITHiA. OTBITBI C PaBHOBO3MOXKHBIMU JJIEMEHTAPHBIMU




coopiTusaMu. CiydaifHbplid  BBIOOp. CBSI3b MEXIYy MAaJOBEPOATHBIMUA U
MPAKTUYECKH JOCTOBEPHBIMU COOBITHUSIMU B TIPHPOJIC, OOIIECTBE U HAYKE
JlepeBo. CBolicTBa J€pEeBbEB: €IMHCTBEHHOCTb IIyTH, CYILECTBOBAHUE
5.7 BUCSAYEH BEpPILMHBI, CBS3b MEXIY UHCIOM BEpPIIMH U 4YHUCIOM pEOep.
[IpaBuno ymHoxxenus. Pemenue 3amau ¢ momouibio rpados
[IpotuBomnonoxusie coObiTus. [uarpamma Oiinepa. OObenuHeHHe |
5.8 nepecedueHre coObiTHi. HecoBMecTHbie coObITHSA. Dopmyrna CIIOXKCHUS
BEPOSATHOCTEMN
5.9 YcnoBHas BeposaTHOCTb. [IpaBuiio ymHOkeHHsI. HezaBrucuMbie COOBITHS
[IpencraBnenue »skcnepuMeHTa B BUJe JAepeBa. PemeHue 3amauy Ha
5.10 HAaXO0’KJIEHNUE BEPOATHOCTEN C TOMOILBIO IEpeBa CIy4alHOIO IKCIIEPUMEHTA,
auarpamm Diepa
9 KUJIACC
Kon IIpoBepsieMblii 3JIEMEHT COePIKAHUS
5 BeposiTHOCTB U cTaTUCTHKA
[IpencraBieHue qaHHBIX B BUJIE TAOIHIL, AHArpaMM, rpaguKkoB, HHTEPIIPETAIUS
5.1 JTaHHBIX. UTeHHe U MOCTpOeHHE TaONHUIl, AUarpaMm, rpaukoB MO pearbHBIM
JTAHHBIM
5.2 [lepectanoBku u pakropuan
53 CoueTaHus ¥ 9YUCJIO COUYETAHUM
54 Tpeyronbuuk [ackans. Pemenue 3amau ¢ ucnosib3oBaHuEM KOMOWHATOPUKHU
5 s ['eomeTpuueckass BeposiTHOCTh. CilydalHbIl BBHIOOpP TOUKM U3 (UIYpHl Ha
' MJIOCKOCTH, U3 OTPE3Ka U U3 JYTU OKPYKHOCTH
5.6 Ucneitanue. Ycenex u Heynada. Cepusi HCIIBITAHUHN 0 IEPBOTO ycrexa
57 Cepust ucneiTannii bepuynnu. BeposTHOCTH COOBITHH B CEPUHM UCIIBITAHHUI
' bepnymm
5.8 Crny4aiiHast BeIMUMHA U pacipeielieHue BEpOsITHOCTEN
59 Maremaruueckoe oOkuJIaHUEe U aucnepcus. llpumepbl MaremMaTH4ecKOro
' 0’KHMJIaHMSI KaK TEOPETHYECKOr0 CPETHErO 3HAUECHUS BETUYNHBI
510 MareMaTnyeckoe OKHMJIaHME W JUCIEPCUS CIYyYallHOM BEIMYMHBI «UHUCIIO
' YCIIEXOB B CEpUU UCIIbITAaHUN bepHyn»
511 [Tonsitne o 3akoHe OoNbIIUX yucen. M3MepeHrne BEepOSTHOCTEH ¢ MOMOIIBIO
‘ yacToT. Posib 1 3HaueHue 3aKkoHa OOJIBIINX YUCEN B IPUPOJIE U 00IIeCTBE




IPOBEPSIEMBIE HA OI'D ITIO MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJBHOM
IMPOTPAMMBI OCHOBHOTI'O OBIIIEI'O OBPA3OBAHUS

Kon
NpoBepsieMOro
TpedoBaHMSI

IIpoBepsiemble TPeOOBaAHUSA K MPeAMETHBIM Pe3y/JbTATAM OCBOEHUS
OCHOBHOM 00pa30BaTeIbHOI MPOrpaMMbl OCHOBHOIO 00111€r0
oOpa3oBaHus Ha ocHoBe PI'OC

YMeHue onepupoBaTh  INOHATHSAMHM: MHOXKECTBO, ITOJAMHOXECTBO,
olepaluy HaJl MHOXECTBAMH; YMEHHE OIEpPUPOBATh MOHATHAMHU: Irpad,
CBSI3HBIN Tpad, AepeBo, LUK, IPUMEHSITh UX IIPHU PELICHUH 3a/1a4; YMEHUE
UCIOJIb30BaTh I'pauyecKkoe NpPEeACTABICHUE MHOXKECTB JJIS OMMCAHUS
peaJIbHBIX IIPOLIECCOB U SIBJICHUH, IPU PELIEHUHU 3a7a4 U3 JPYTUX y4eOHBIX
IIPEAMETOB

YMeHue OICPUPOBATL MOHATHAMMH: OIIPCIACICHUEC, AKCHMOMa, TCOpPCMaA,
J0Ka3aTCJIbCTBO, YMCHHC paciio3HaBaThb HCTHUHHBIC n JIOXKHBIC
BBICKA3bIBAHUA, IMPUBOAUTL IIPUMEPbBI W KOHTPIPUMCPBI, CTPOUTH
BBICKA3bIBAHUA U OTPpULIAHUA BBICKA3bIBaHHUI

YMeHue onepupoBaTh INOHIATHSAMM: HATypajdbHOE 4YHUCIIO, NPOCTOE U
COCTaBHOE YUCJIO, JEIUMOCTh HATYPAJIbHBIX YHUCEI, IPU3HAKU JEIUMOCTH,
LEJIOE YUCII0, MOJIYJIb YHCIIa, OOBIKHOBEHHAs! APOOb U JAecATUYHAs ApoOb,
CTaHJAPTHBIN BUJ YKCIIA, PAlHOHAIBHOE YKCIIO, UPPALIMOHAIBLHOE YHCIIO,
apu@MeTHyecKuil KBaJpaTHbII KOPEHb; YMEHHE BBIIOJIHATH JIEUCTBUS C
YUCJIaMH, CPABHUBATH M YIOPSAI0YMBATh YUCIIA, MPEJICTABIATh YHACIA HA
KOOPJIMHATHOM NIPSIMOM, OKPYIVIATh YMCIIA; YMEHHUE JEJIaTh NPUKUIKY U
OLICHKY pe3yJIbTaTa BBIYMCICHUI

YMeHue onepupoBarh IOHATUSAMHU: CTENEHb C LEIbIM I10Ka3aTeleM,
apudMeTUYECKU KBaJapaTHBIA KOPEHb, MHOTOYJIEH, alreOpanyeckas
Ipo0Ob, TOXKAECTBO; 3HAKOMCTBO C KOPHEM HATypaJIbHOM CTENeHH OO0Jbllie
€IMHUIIBI; YMEHHUE BBITIOJHATH Pacu€Thl 1Mo (hopmyiiamM, mpeodpa3oBaHUs
HEJBIX, TPOOHO-PAMOHATBHBIX BBIPAKEHUN M BBIPAKEHUU C KOPHSIMHU,
PA3JIO)KEHUE MHOTOUYJIEHA HA MHOYKUTEIIH, B TOM YHMCJIIE C UCIIOJIb30BAHUEM
dbopMyI pa3HOCTH KBaJIpaToOB U KBaJapaTa CyMMbI U Pa3HOCTH

VYMeHne onepupoBaTh MOHATHUSAMM: YHCIOBOE PAaBEHCTBO, YPAaBHEHHE C
OJITHOM NIEPEMEHHOM, YNCIIOBOE HEPABEHCTBO, HEPABEHCTBO C IIEPEMEHHOM;
YMEHHME peliaTh JHMHEeHHble U KBaJgpaTHblE YpaBHEHMs, JIpOOHO-
palMOHAIbHBIE YPABHEHUS C OJHOM IIEPEMEHHOW, CHUCTEMBI JBYX
JUHEUHBIX YpPaBHCHWM, JIMHEWHBICE HEPABEHCTBA U WX CHUCTEMBI,
KBaJpaTHbIE U IPOOHO-palMOHATIbHBIC HEPABEHCTBA C OJJHON IEPEeMEHHOH,
B TOM YHCJIE [IPU PELIECHUN 3a7a4 U3 APYTUX [IPEIMETOB U IPAKTUYECKUX
3a[a4; YMEHHUE HMCIIONb30BaTh KOOPANHATHYIO NPSMYK0 U KOOPAHHATHYIO
IUIOCKOCTBh /ISl U300pakeHUs! pellieHU ypaBHEHUH, HEPABEHCTB U CUCTEM




YMeHue onepupoBarh MOHATHAMH: (QYHKIMS, Tpapuk (YHKLIUH, HYIU
(GYHKIMH, MPOMEXYTKH 3HAKOIOCTOSHCTBA, MPOMEXKYTKH BO3pacTaHMS,
yObIBaHMs, HauOoOJbIllee M HAaUMEHBIIEC 3HAUCHHS (QYHKIMH; YMEHHE
OIIEpUPOBATh MOHATHUSAMH: TMpsiMasi TPOMOPIHMOHATBHOCTD, JHHEHHAS
byHkuus, kBagpaTuyHas (yHKOMA, oOpaTHas MPOIOPLUHOHAIBHOCTS,
napabosa, runepoosia; yMeHre CTpouTh rpaduku PyHKIUH, HCTIOIB30BaTh
rpaduKy 7Sl OTpEAETICHUs CBOWCTB IMPOILECCOB M 3aBUCUMOCTEH, st
pelIeHns 3a1a4 U3 JPYTUX Y4eOHBIX IMPEIMETOB W PEalTbHOH JKU3HU;
yYMEHUE BBIpaXaTh (HOpMyIaMH 3aBHCUMOCTH MEXIY BETUYNHAMHU

Ymenue OIIEpUPOBATH HNOHSTHAMM: II0CJIEI0BATEIBHOCTD,
apu@meTnyecKas U reoMeTpruyecKasi IpOrpeccuu; yMEHUE HCIOIb30BaTh
CBOWCTBA IOCIIEIOBATEIBLHOCTEH, POPMYIIBI CyMMBI M OOLIETO YJIeHA TPU
pelIeHnn 3a7a4d, B TOM YHUCIIe 33/1a4 U3 APYIHX Y4EOHBIX MPEIMETOB H
pETbHOM KU3HU

YMeHue pematsh 3a/1a4M pa3HbIX THIIOB (B TOM YMCJI€ HA IPOLEHTHI, 10U
Y 4acTH, IBUJKEHUE, paboTy, LIEHY TOBAPOB U CTOUMOCTb MOKYIIOK U yCIIYT,
HaJIOTHM, 3a7auyud K3 o0JacTh YHpaBJIEHUS JIMYHBIMU U CEMEHHBIMU
(uHaHCaMM); YMEHUE COCTABIISITh BHIPAYKEHUS], YPaBHEHHU S, HEPABEHCTBA U
CHUCTEMBI II0 YCIIOBUIO 3aJa4d, HCCIEIOBATh IIOJYYEHHOE PELICHUE U
OLIEHUBATh MPABJIONOA00HOCTh NOJYYEHHBIX PE3yJIbTaTOB
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YMeHue onepupoBaTh NOHATUAMU: (PUTYpa, TOUKA, OTPE3OK, Mpsimasi, JIyd,
JIOMaHasi, Yroj, MHOTOYI'OJIbHUK, TpPEYTrOJIbHUK, pPaBHOOEIPEHHBIN U
PaBHOCTOPOHHUN  TPEYrOJIbHUKH,  IPSAMOYTOJbHBIH  TPEYroJbHUK,
MeaMaHa, OMCCeKTpHuca W BbBICOTA TPEYTOJIbHHKA, YETBIPEXYTOJIbHUK,
napajjienorpaMM,  poM0, TOpSAMOYTOJIbHUK,  KBajapar, Tparenus;
OKPYXHOCTb, KpYI, KacaTeiabHas; 3HAaKOMCTBO C IPOCTPAHCTBEHHBIMHU
¢burypamu; yMeHue periath 3a/1auu, B TOM YHCIIE U3 TTOBCEAHEBHOM JKU3HU,
Ha HAXOXKJEHHE I€OMETPUUYECKHUX BEJINYMH C IPUMEHEHUEM HM3YyYEHHBIX
CBOMCTB puryp u ¢pakron

YMeHue onepupoBaTh TMOHSATHSAMU: PABEHCTBO (UTYp, PaBEHCTBO
TPEYrOJIbHUKOB; NapauIeIbHOCTh U MEPIEHAUKYIAPHOCT MPSMBIX, Yroj
MEXIy NpSAMbIMM, HEPHEHAUKYISAP, HAKIOHHAs, MPOEKIMs, Moxo0ue
¢uryp, momoOHbIE TPEYTrOJbHUKH, CUMMETPHUS OTHOCHUTENBHO TOYKH H
NpsIMOM; YMEHHE paclio3HaBaTh PaBEHCTBO, CHMMETPHIO U IToj100ue Guryp,
NapajuIeIbHOCTD U NEPIIEHIUKYISIPHOCTh MPSIMBIX B OKPY>KAIOLIEM MHpE

YMeHue onepupoBaTh MOHATUIMU: JJIMHA, PACCTOSHHME, YroJl (BeJIWYMHa
yria, CHHYC U KOCUHYC yTJja TPeyroJbHHUKA), IIOa/Ib; yMEHHUE OIEHUBATh
pasMepsl TPEIMETOB M OOBEKTOB B OKPYXKAIOIIEM MHpPE;, YMEHHE
NPUMEHSTh (POPMYIBI IEpUMETPa U IUIOIIA I MHOTOYTOJIbHUKOB, JUTMHBI
OKPYXHOCTH W  IJIOWAAM  Kpyra, oO0bemMa  MPSIMOYTOJbHOTO
napajuiefienurnena;  yMeHHe  NPUMEHSITh  NPU3HAKHM  pPaBEHCTBA
TPEYrOJIbHUKOB, TEOPEMY O CyMME YIJIOB TpPEYTrOJbHHKA, TEOpeEMY




[Mudaropa, TpuroHOMETpUYECKHNE COOTHOIICHUS MJISl BHIYUCICHUS JUIHH,
pacCTOAHUH, TJIONIAACH
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YMmenue wu300pakaTth IUIOCKME GUTYpl M HX  KOMOWHAIMWH,
OPOCTPAaHCTBEHHBIE (UTYpbl OT pPYKH, C TIOMOIIBIO YEPTEKHBIX
MHCTPYMEHTOB U 3JIEKTPOHHBIX CPEJICTB 10 TEKCTOBOMY WJIM CUMBOJIBHOMY
OIHCaHMIO
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YMeHue onepupoBaTh NMOHATUAMU: IPSAMOYTOJIbHAS CUCTEMA KOOPJIUHAT;
KOOPJIMHATHI TOYKH, BEKTOP, CYMMa BEKTOPOB, IIPOU3BEICHUE BEKTOPA Ha
YKCII0, CKAILIPHOE IIPOU3BEIECHUE BEKTOPOB; YMCHHME HCIIONb30BATh
BEKTOPBI U KOOPIAMHATHI IS IIPEICTABICHUS TaHHBIX U PELICHUS 3a/1a4, B
TOM YHCJIE U3 APYrUX y4eOHBIX MPEAMETOB U PEATbHOM KU3HH
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YMeH#He onepupoBaTh MOHATHIMHU: CTOJIOMKOBBIC U KPYTOBBIE JIMATPAMMBI,
TaOnuIpl, cpeaHee apudMeTndeckoe, MeauaHa, HauOoJblee U
HaUMEHbIIIee 3HAYCHHSI, pa3Max YHCIOBOrO HaboOpa; yMEHHE U3BIICKATH,
UHTEPIIPETHPOBATh U MTPEOOPA30BEIBATH HHPOPMAIIHIO, PEACTABICHHYIO
B TAOJMIIaX ¥ HA TUarpaMMax, OTPaKaroIlyi0 CBOWCTBA M XapaKTePUCTHKU
peajbHBIX MPOIECCOB M SIBJICHHI, YMEHHUE PACIIO3HABATh M3MCHUYUBBIC
BEJIMYMHBI B OKPYKAIOIIEM MUPE
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YMeHue onepupoBaTh MOHATUAMU: CIy4dallHBIH ONBIT (CIy4yailHbIN
HKCIEPUMEHT), DJIEMEHTapHO€ COObITHE  (DJEMEHTAapHBIA  HMCXO.)
CIIy4ailHOTO OIBITa, CIy4ailHOE COOBITHE, BEPOSTHOCTh COOBITUS; YMEHHE
HaXOJUTh  BEPOSTHOCTH  CIy4YalHBIX COOBITUH B  ONBITaX C
PABHOBO3MOXHBIMH AJIEMEHTAPHBIMH COOBITHSMM; YMEHHE pellIaTh 3a/1a4n
METOZIOM OpPraHU30BaHHOTO Mepedopa M C HCHOJIb30BAHUMEM IpaBHIIA
YMHOXXEHUS; YMEHHE OIICHHBAaTh BEPOSITHOCTU PEAIbHBIX COOBITHH M
SBJIEHUH, IOHUMATh POJIb IPAKTHUECKU JOCTOBEPHBIX U MAJIOBEPOSATHBIX
COOBITUI B OKpPYKAIOIIEM MHpPE M B KU3HU; 3HAKOMCTBO C IOHSTHEM
HE3aBUCHUMBIX COOBITHI; 3HAKOMCTBO C 3aKOHOM OOJIBIIMX YHUCENl U €ro
POJIBIO B MACCOBBIX SIBJICHUSAX
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YMenue BLI6I/IpaTB I'[OI[XOI[SIIJ_[I/Iﬁ H3y‘-IeHHBIﬁ MCTOJ JJI pCHICHUA 3aa1H,
MNPUBOJAUTE NPUMEPBI MAaTEMATUYCCKHUX SaKOHOMepHOCTCfI B IIpHUpoac H
JKU3HH, PACIO3HaBaTh IPOABIICHHEC 3aKOHOB MAaTEMATUKU B HCKYCCTBE,
OMMUCBIBATh OTACIBHBIC BBIJAIOMIUCCA PE3YJIbTAThl, MOJYYCHHBIC B XOO€
Pa3BUTHA MAaTEMATUKH KaK HAYKHU, IPUBOAUTE IPUMEPEI MATCMATHYCCKUX
OTKpLITI/Iﬁ " UX aBTOPOB B OTE€YECTBEHHOM U BCCMHpHOfI HCTOpUHA




INEPEYEHD 2JIEMEHTOB COIAEPKAHUSA, ITPOBEPAEMBIX HA OI'D

11O MATEMATHKE
Kon IIpoBepsieMblii 3J1IeMEHT COJAEePKAHMS

1 Hucna u BIYUCICHUS

1.1 Harypanbublie u nenbie yucna. [IpusHaku 1eIMMOCTH IEIbIX YUCEeT

12 OOBIKHOBEHHBIC U JECATUYHBIC JAPOOH, MPOLEHTHI, OECKOHEYHBIC TEPUOTUIECKUE
’ apoou

1.3 Panmonanesueie yncna. Apudmernyeckue onepamnnu ¢ palruoHaIbHBIMU YUCIaMU

14 JleiicTBuTenbHBIC 4YHcla. ApU(METHYECKHE ONepalud C JICHCTBUTEIBHBIMU
' JHCIIaMU

L5 [TpuOnm>kEHHBIE BBIYUCIICHHS, TMpPaBWIA OKPYIJICHHUS, TPUKUAIKA W OICHKA
' pe3yabTaTa BEIYUCIEHUI
2 AnreOpandecKkue BbIpaKEHUS

2.1 bykBeHHble BbIpaXeHHUsI (BBIPAXKEHUS C IEPEMEHHBIMU )

5 Crenenp ¢ wnenbiM TmokazatesnieM. CTeneHb € pPalMOHAIBHBIM IOKa3aTeleM.
' CBoiicTBa cTeNIEHU

2.3 MHorousieHsl

24 Anrebpanyeckas 1poOb

)5 ApudmeTnueckuii KOpeHb HaTypalbHOH creneHu. JleiicTBus ¢ apudMeTHdecKuMu
’ KOPHSIMH HaTypalbHOU CTEICHH
3 VYpaBHEHUsI U HEPABEHCTBA

31 Lensle u apoOHO-panMoHaNbHBIE ypaBHEeHUA. CHCTEMBI W COBOKYIHOCTH
’ ypaBHEHUI

39 Lensle u apoOHO-panMoHaNbHbIE HepaBeHCTBA. CHUCTEMBI U COBOKYIHOCTH
' HEPABEHCTB

3.3 Pemenne TekCTOBBIX 3a/1a4
4 YucnoBsle OCIEN0BATENBHOCTH

4.1 ITocnenoBaTeabHOCTH, CIOCOOBI 3aJaHKs IOCIEI0BATEILHOCTEH

4.2 Apudmerndeckast 1 reoMeTpuueckas mporpeccuu. opmyia CI0KHBIX MPOIICHTOB
5 OyHKIMH

®Oynk1us, cnocoOsl 3aanus GyHkun. ['paduk pynkunu. Obmacts onpeaeneHus u

51 MHOKeCTBO 3HaueHu# Gpynkuuu. Hymu ¢pynkuu. [IpoMexxyTku 3HaKOMOCTOSHCTBA.

o [IpoMexyTk MOHOTOHHOCTH (GYHKIUU. MakCUMyMbl U MHHUMYMBI (QYHKIUH.
Haubonbiiee u HauMeHbllee 3HaUeHHE (QYHKIUN Ha IPOMEKYTKE

6 KoopaunaTs! Ha IpsAMOI U MJIIOCKOCTH

6.1 Koopaunatnas npsimas

6.2 JlexapToBbl KOOPANHATHI HA TUIOCKOCTH
7 I'eometrpus




7.1 I'eomerpuueckue GUrypsl 1 UX CBOIMCTBA
7.2 TpeyroabHuK
7.3 MHOroyrojabHuKu
7.4 OKpy>KHOCTb U KpyT
7.5 N3MepeHne reoMeTpruueCKuX BETMYUH
7.6 BexkTops! Ha TiockocTH
8 BeposiTHOCTB M cTaTHCTHKA
8.1 OmnucarenpHas CTaTUCTUKA
8.2 BepositHOCTB
8.3 KombunaTtopuka
8.4 MHoxecTBa
8.5 I'pads
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