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HOACHUTEJBHASA 3AIIMCKA

B coBpemMeHHOM HU(PPOBOM MHUpPE BEPOSTHOCTh U CTATUCTHUKA MPHOOPETAIOT
BCE OOJIBIIYIO 3HAYUMOCTh, KaK C TOYKH 3PEHUS MPAKTUUECKUX MPUIOKEHUHN, TaK
U UX pOJId B 00pa30BaHUU, HEOOXOJAUMOM KaXJIOMy 4elloBeKy. BospacTaer uncino
npodeccuit, mpu OBIAJCHIUH KOTOPBIMHU TpedyeTcst Xopoias 6a30Basi MOArOTOBKA
B 00JIaCTU BEpPOSITHOCTM U CTAaTUCTUKM, Takas TOJrOTOBKAa Ba)xxHa s
IPOJOJKEHUST 00pa30BaHMS U JIJISl YCTICIIHOM podecCuOHATbHOM Kapbhephbl.

Kaxx1p1il 4ennoBek MOCTOSIHHO MMPUHUMAET PEIICHHS] HA OCHOBE UMEIOIIUXCS Y
HEro JaHHbIX. A 1J11 000OCHOBAaHHOTO MPUHSATHS PEIICHUS B YCIOBUSX HEIOCTATKA
WM U30bITKa WHPOpPMAIIMKA HEOOXOAUMO B TOM YHCIIC XOPOIIO chopMUpOBaHHOE
BEPOSTHOCTHOE M CTATUCTUIECKOE MBIIIICHHUE.

MMeHHO 103TOMY OCTpPO BCTajla HEOOXOAUMOCTh CHOpPMHpPOBATH Yy
oOyuaromuxcst (yHKIHOHAIBHYIO IPaMOTHOCTb, BKJIFOUAIOILYIO B C€0sI B KAUECTBE
HEOTHEMJIEMON  COCTAaBJISIONICH  yMEHHE  BOCHPUHHMATh M KPUTHUYECKH
aHAJIM3UPOBATh UHGOPMAIIUIO, TIPEACTABICHHYIO B Pa3IMYHbIX (opmax, MOHUMATh
BEPOSTHOCTHBIA XapaKTep MHOTHX pEAJbHBIX TIPOIECCOB M 3aBUCHMOCTEH,
IPOU3BOAUTH MPOCTEUIITNE BEPOSITHOCTHBIE PACUETHI.

3HAKOMCTBO B y4€OHOM Kypce C OCHOBHBIMM IPUHLIMIIAMU cOOpa, aHalu3a U
MPECTaBICHUS JAaHHBIX W3 Pa3IUYHBIX chep XKU3HU OOIIeCTBa W TOCYIapCTBa
npuoOmaer oOydarommxcs K OOIIECTBEHHBIM HHTepecaM. l3ydueHue OCHOB
KOMOMHATOPUKHM pa3BHUBAET HAaBBIKM OpraHU3aluu Iepedopa U moicuéra 4vucia
BapUAHTOB, B TOM YMCJIE B MPUKJIAJHBIX 3a/1ayaX. 3HAKOMCTBO C OCHOBAMH TE€OPUU
rpadoB co3maét MatremMaTudeckuil GyHAaMEeHT 111 POPMUPOBAHUS KOMITETCHIIUN B
o0nacTu MHPOPMATUKU U UU(DPOBBIX TEXHOJOTUH. IIpu M3y4eHUH CTAaTUCTUKHU U
BEPOATHOCTH OOOTAIAIOTCS TPEACTABICHUS OOy4YaloUMXCS O COBPEMEHHOM
KapTHHE MHpa M METOJax ero HcciaeioBaHus, GOpMUPYETCS MOHHMaHUE POJIU
CTaTUCTUKH KaK UCTOYHMKA COLMAIbHO 3HAYUMON MH(OPMALIMK U 3aKJIa1bIBAIOTCS
OCHOBBI BEPOSITHOCTHOTO MBIIIIJICHUS.

B cooTBercTBUU C JaHHBIMU LIEJISIMU B CTPYKType MHpOrpaMMbl yueOHOTro
Kypca «BepoSATHOCTh U CTATUCTHKA» OCHOBHOTO OOIIET0 00pa30BaHUs BBIACICHBI
CIeIyIoIne coaepkKaTenbHO-MeToandeckue auann: «[IpeacraBneHne MaHHBIX U
omucaTelbHasl CTAaTUCTUKa», «BeposaTHOCTH», «DIeMEHTH KOMOMHATOPUKNY,
«BBenenue B Teoputo rpadony.

Conepxxanne munaun «IIpencraBieHre JaHHBIX U OMKCATEIbHAS CTATUCTHKAY
CIIY’KUT OCHOBOW Jyisi (hOPMHPOBAHUS HABBIKOB PAOOTBI ¢ HMH(pOpPMAIUEH: OT
YTeHUs W MHTEpHpeTauud HHPOpMAIUK, MpeICTaBIeHHOW B TalnMIax, Ha
auarpaMmax W rpadukax, A0 cOopa, TpeNCTaBiICHHMS W aHalW3a JaHHBIX C
UCTIONIb30BAaHUEM CTAaTHCTUYECKUX XapPaKTEPUCTUK CPEIHUX H PAaCCEHBAHUA.
PaGotas c manHBIMHU, OOydYaroIIMecs y4daTCsl CUUTHIBATH M WHTEPIPETUPOBATH



JTAHHbIE, BBIABUTATh, apTyMEHTUPOBATh U KPUTHUKOBATh MPOCTEHMIINE TUIOTE3BI,
Pa3MBIIUIATh HaJ ()aKTOpaMH, BBI3BIBAIOIIUMU HW3MEHYUBOCTb, M OLICHUBATh HX
BJIUSIHHE HA paCCMATPUBACMBIE BEJIMYMHBI U TIPOIIECCHI.

NHTYUTUBHOE MpEACTABICHUE O CIy4alHOW W3MEHYMBOCTH, HCCIICOBAHUE
3aKOHOMEPHOCTEM U TEHICHLUMN CTAaHOBUTCS MOTHUBHUPYIOUIEH OCHOBOW IS
M3YUYCHHS] TEOPUU BEPOSATHOCTEH. bonblioe 3HaYeHHUE HMMEIOT MPAKTUYECKUE
3a/1aHusl, B YACTHOCTHU OMBITHI C KJIACCUYECKUMU BEPOSTHOCTHBIMU MO/ICIISIMHU.

[loHaTHE BEpPOSTHOCTH BBOAUTCSA KaK Mepa IpaBaONofoOUsl CIy4yaHOTo
coopiTust. [lpu wm3ydyeHHH y4eOHOTO Kypca oOydJarommecss 3HaAKOMSTCS C
MNPOCTEUIIMMHA ~ METOJAMHU  BBIYMCIICHUSI  BEPOATHOCTEMW B CIYyYaMHBIX
AKCIIEPUMEHTAX c PaBHOBO3MOXHBIMU AJIEMEHTAPHBIMU HCXO0J/IaMH,
BEPOATHOCTHBIMHM 3aKOHAMHU, MO3BOJISIONIUMHU CTaBUTh U pellaTh 00jee CIOKHBIC
3aMaun. B y4eOHBIM Kypc BXOJSIT HadalbHbIC NPEACTaBICHUS O CIIy4alHBIX
BEJIMUMHAX U UX YUCIIOBBIX XapaKTEPUCTUKAX.

B pamMkax y4eOHOro Kypca OCYIIECTBISIETCS 3HAKOMCTBO OOYYAlOIIUXCS C
MHO’KE€CTBAaMU M OCHOBHBIMU OTEpAIUsIMHU HaJl MHOXKECTBAMH, PAaCCMaTPUBAIOTCA
NpUMEPHbl TPUMEHEHUS ISl PEIICHUS 3a/1a4, a TAKXKE HMCIIOJIb30BaHUS B JIPYTHX
MaTEMaTUYECKUX KypcaxX U yu4eOHBIX MpeIMeTax.

B 7-9 knaccax u3ydaercs y4eOHbIH Kypc «BeposiTHOCTb M CTaTUCTUKA», B
KOTOpBIM  BXomatr paszgensl: «lIpencraBieHue JaHHBIX M OOMCATEIbHAs
CTaTUCTHUKA», «BeposatHocTh», «IeMeHThl KOMOMHATOpUKH», «BBeneHue B
Teoputo rpadoBy.

Ha usyuenue yueOHOTO Kypca «BeposiTHOCTh U CTaTUCTUKA» OTBOAUTCS 102
gaca: B 7 kimacce — 34 daca (1 wac B Hememto), B 8 kinacce — 34 yaca (1 4Jac B
Hegemo), B 9 kimacce — 34 gaca (1 gac B Heemo).



COILEPKXAHUE OBYYEHUA
7 KIIACC

[IpencraBienue NaHHBIX B BUJE TAOJIUII, JUarpaMm, rpaukoB. 3anojIHEHUE
Ta0JIUIl, YTEHHWE W TIOCTPOCHHE JuarpaMM (CTOJIOMKOBBIX (CTOJIOYATHIX) M
KpYyroBbIX). UTeHne rpaukoB peasibHbIX IpoleccoB. M3Bneuenne nudopmamuu us3
JUarpaMM U TaOJIMILL, CIIOIb30BAaHNUE U MHTEPIPETALNS TAHHBIX.

OnucartenbHasi CTaTUCTHKA: CpeHee apudmeTHdeckoe, MeauaHa, pa3Max,
HaumOoJbIIIeE M HAaUMEHbIIEe 3HA4YeHHs HaOOpa YHUCIOBBIX JaHHBIX. [Ipumepsl
CIIy4allHOM U3MEHYUBOCTH.

CrydaifHbIil 3KCIIEpUMEHT (OMBIT) M cliydaliHoe coObiTHe. BeposaTHocTh u
yacToTa. Pojib MaJIOBEpPOSITHBIX M MPAKTHYECKH JOCTOBEPHBIX COOBITHI B MIPUPOJIE
u B oOmecTBe. MoHeTa U UrpajibHast KOCTh B TEOPUU BEPOSITHOCTEH.

I'pad, Bepmmua, pedbpo. Crenenp BepmuHbl. Yucino pédep M cymmapHas
creneHb BepunH. [IpencraBnenue o cBszHoctu rpada. Llemn n nukinsl. Iyt B
rpadax. O6xon rpada (disiepoB myth). IlpencraBieHue 006 OpPHUEHTUPOBAHHOM
rpade. Pemenne 3a1a4d ¢ nomMoupto rpagos.

8 KUIACC

[IpencraBnenue JaHHBIX B BUJE TaOIUL, TMarpaMmm, rpa(uKoB.

MHOX€eCTBO, DJEMEHT MHOXKECTBA, IOAMHOXKECTBO. Omnepauyu Haj
MHO’KECTBaMU: OObEIUHEHME, IepeceueHue, aomnosHeHue. CBoiicTBa omnepauui
HaJ, MHOYKECTBAMM: IIE€PEMECTHUTENIBHOE, COYETATENbHOE, PacHpeleIuTENbHOE,
BKJIIOUeHMs. Mcmonb30BaHWEe Tpa@UUecKOro MPEICTAaBICHUS MHOXECTB JId
ONMCAaHUs PEAbHBIX IIPOLIECCOB U SABJICHUM, P PEIICHUH 3a1a4.

N3mepeHne paccenmBaHMs JaHHBIX. J(Mcnepcus M CTAHAAPTHOE OTKIOHEHHE
YHCIIOBBIX HA0OPOB. JlnarpaMma paccenBaHus.

OneMeHTapHble COOBITUSL cilydyailHOro omnbita. CiydaiiHble  COOBITHSL.
BepositHocT  coObITuii.  ONBITBI € PaBHOBO3MOXXHBIMU ~ 3JIEMEHTAPHBIMU
coObITusiMU. Ciyuaiinbiil BEIOOp. CBSI3b MEXKy MAJIOBEPOSITHBIMUA U TIPAKTUYECKU
JIOCTOBEPHBIMH COOBITHSIMU B TIPUPOJIC, OOIIIECTBE U HAYKE.

HepeBo. CBolicTBa JAEpEBBEB: EIWHCTBEHHOCTh IYyTH, CYLIECTBOBAaHUE
BUCSYEH BEpIIMHBI, CBA3b MEXKIY UYHUCIOM BEpIIMH M yucioMm péodep. IIpaBuio
yMHOkeHUs. Perienue 3a1ad ¢ moMoIisko rpados.

[IpotuBomnosnoxkueie coObiTUd. Juarpamma Oiinepa. OObenuHeHue u
nepeceuyeHne coObiTui. HecoBmecTHbie  coObiTusi. @Dopmyna  CIOXKEHHUS
BEPOATHOCTEU. YCJIOBHAsE BEPOATHOCTh. [IpaBmiio ymHOxeHus. HesaBucumbie
coObiTus. IlpencraBienue skcnepuMeHTa B BHE JepeBa. PeleHue 3amgad Ha



HaXO0XJICHUE BEPOATHOCTEH C MOMOIIBIO JAEpPEeBa CIy4ailHOTO SKCIEPUMEHTA,
auarpamm Jitiepa.
9 KJIACC

[IpencraBienne JaHHBIX B BHIE TaOnMI, JuarpammM, Trpadukos,
MHTEpIIpeTalus JaHHBIX. YTeHHEe U OCTpOeHHE TabIuIl, JuarpamMm, rpadukoB Mo
peaIbHbIM JJAHHBIM.

[lepectanoBku u ¢aktopuan. CoueTaHus U YUCIO COUYETaHUN. TpeyrobHUK
[Tackans. Pemenue 3ama4 ¢ MCMOJIb30BaHUEM KOMOMHATOPUKH.

['eomeTpuyeckass BepoATHOCTh. CilydailHbIA BBIOOp TOYKH M3 (UTYypHl Ha
IJIOCKOCTH, U3 OTPE3KA U U3 YT OKPYKHOCTH.

HcnbiTanne. Yenex m Heypada. Cepusi MCHBITAHHW 1O MEPBOTO yclexa.
Cepuss wucnbiTanuii bepHymm. BepostHocTH cOOBITUH B CEpPUM HUCHBITAHHM
bepnyu.

CiydailHass BEJIMYMHA W PACHPENEIICHHE BEPOATHOCTEM. MaremaTnyeckoe
oxumanue W gucnepcus. [Ipumepsl  MaTeMaTMYECKOro  OXKHMAAHUSA — KaK
TEOPETUYECKOI0 CPEJHEro0 3HAYCHUs BEJIMYMHBL. MareMarndeckoe OKHUIaHHUE U
JUCHEPCHUS CIYyYalHOM BEIMYMHBI «YHUCJIO YCIEXOB B CEpUM HCIBITAHUN
bepnymmy.

[lonarue o 3akoHe OonbIIMX yucen. M3mMepeHue BEpOSITHOCTEN € MOMOIIbIO
yacToT. Posib 1 3HaUeHHEe 3aKOHA OOJIBIINX YUCEN B PUPOJIE U OOIIECTBE.



IINIAHUPYEMBIE PE3VYJIbBTATBI OCBOEHHUA ITPOI'PAMMBI
YYEBHOI'O KYPCA «BEPOATHOCTD U CTATHUCTUKA» HA
YPOBHE OCHOBHOTI'O OBIIETI'O OBPA3OBAHMAA

JIMYHOCTHBIE PE3YJIbTATBI

JInyHoCTHBIE pe3yabTaTbl OCBOCHUA NPOrpaMMbl  y4eOHOTO Kypca
«BeposATHOCTP M CTAaTUCTHUKA» XapaKTEPU3YIOTCSI:

1) naTpuoTHYECKOE BOCIIMTAHME:

IIPOSIBICHUEM HMHTEpeca K TMPOLNUIOMY M  HACTOSAIIEMY POCCHUHUCKOMN
MAaT€MaTUKH, LEHHOCTHBIM  OTHOLIEHWEM K JOCTHKEHHUSM  POCCHUKCKHUX
MAaTEMAaTUKOB M POCCUHCKONM MAaTEMaTUYECKOM IMIKOJBI, K MCIOJB30BAaHUIO 3THX
JOCTH)KEHUM B IPYTUX HAyKaX W MPUKIAAHBIX cepax;

2) rpakAaHCKOe H TYXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBINIOJHEHUIO O0S3aHHOCTEN IrpaKJaHUHA U peau3aluyu ero
MpaB, NPEICTABICHHUEM O MAaTEMAaTUYECKHX OCHOBaX (PYHKIIMOHUPOBAHUSA
Pa3INYHBIX CTPYKTYp, SBJICHUH, MPOLEAYp IPaKIaHCKOro oOliecTBa (Hampumep,
BbIOOPBI, ONMPOCHI), TOTOBHOCTBIO K OOCYKIECHUIO 3TUYECKUX MPOOJIEM, CBA3aHHbBIX
C IPaKTUYECKUM NPUMEHEHUEM JOCTHKEHUH HAayKH, OCO3HAaHHEM Ba)XHOCTH
MOPAJIBHO-3TUYECKUX MPUHIHUIIOB B J€ATEIBHOCTH YUEHOTO;

3) Tpy10BO€ BOCIIMTAHME:

YCTAaHOBKOM Ha aKTHMBHOE Yy4YacTHUE€ B PEIICHUHM NPAKTUYECKUX 3aaad
MaTEMaTUYECKOM HaNpaBICHHOCTH, OCO3HAHMEM Ba)XHOCTU MAaTEMaTUYECKOTO
o0pa3oBaHMsI Ha TPOTSDKEHUHM BCEHM JKU3HU MJIs YCHEIIHOW TpodeccHoHaIbHOM
NEeSATEIbHOCTH M Pa3BUTHEM HEOOXOAUMBIX YMEHHM, OCO3HAHHBIM BbIOOPOM U
MOCTPOEHUEM UHJIMBUIyAIbHOW TPAEKTOPUHU 00pa30BaHUs U )KM3HEHHBIX IJIAHOB C
y4€TOM JIMYHBIX UHTEPECOB U 0OILECTBEHHBIX MOTPEOHOCTEN;

4) 3cTeTHYECKOE BOCTIMTAHME:

CHOCOOHOCTBIO K OSMOLMOHAIBHOMY U  3CTETHUECKOMY BOCHPHUSATHIO
MaTeMaTUYeCKUX OOBEKTOB, 3aJay, PEUICHUH, PACCYXKIACHUN, YMEHHIO BHJIETh
MaTeMaTU4YeCKHe 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HIEeHHOCTH HAYYHOT0 O3HAHMSI:

OpUEHTalUMel B JI€ATEIbHOCTH HAa COBPEMEHHYIO CHCTEMY HAy4YHBIX
NPeICTaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS YEJIOBEKA, IPUPOABI U
oOlecTBa, MOHUMAHMEM MATEMAaTHMYECKOW HAyKu Kak cdepbl 4YeloBEeYeCKOn
NEeATEIbHOCTH, TANOB €€ pa3BUTUSA W 3HAYMMOCTH I Pa3BUTUS LMBHIIN3ALNH,
OBJIAJICHUEM SI3bIKOM MATEMAaTHKU U MAaTEMaTHYECKOW KyJIbTYpPOH KakK CpeICTBOM
IIO3HAHHS MHpa, OBJIAJCHHEM MPOCTEHIIMMH HaBBIKAMU HCCIEA0BATEIbCKON
JeSITeNIbHOCTH;



6) ¢usuyeckoe BocnuTaHue, (GopMUpPOBAHHE KYJILTYPbl 310POBbSI H
IMOLMOHAJBHOIO 0J1ArONOJyYHs:

TOTOBHOCTBIO TPUMEHATh MaTeMaTUYECKUE 3HaHMs B MHTEpEcax CBOETrO
3I0pOBbS, BEIEHUS  370pOBOrO0  oOpa3a  KU3HM  (310pOBOE  IUTaHMUE,
cOaMaHCUPOBAHHBIA PEXUM 3aHATHH U OTAbIXa, pEryisapHas (¢u3nyeckKas
aKTUBHOCTH), C(OPMHUPOBAHHOCTHIO HaBbIKa pediekcuu, MPU3HAHUEM CBOETO
[paBa Ha OLIMOKY U TAKOTO K€ IIpaBa JIPyroro 4eioBeKa;

7) IK0JIOTHYECKOE BOCTIUTAHUE:

OpUEHTALMEN HAa MPUMEHEHUE MATEMaTUUYECKUX 3HAHUN I pPElleHUs 3ajad
B 00JacTH COXPAaHHOCTH OKpYXArouledl cpeabl, I[JIAHUPOBAaHUS IIOCTYNKOB U
OLICHKM HMX BO3MOXHBIX MOCIEACTBUM I OKPYKAIOUIEH Cpeapl, OCO3HAHUEM
IJI00aJIBbHOTO XapakTepa 3KOJOTUYECKHUX MPOOJIEM U MyTEN UX PELIEHUS;

8) apanTanusi K M3MEHSIOIMMCS YCJIOBHSAM COUMAJIBLHON M MPUPOTHON
cpeabl:

TOTOBHOCTBIO K JEHUCTBUSAM B YCIOBHUSX HEONPEAETIEHHOCTH, MOBBILIEHUIO
YPOBHSI CBOEW KOMIIETEHTHOCTH Ye€pe3 MPAKTHUECKYIO JEATEIbHOCTh, B TOM YHUCIIE
YMEHHUE YUUThCA y IPYIHX JIOJEH, NpuoOpeTaTb B COBMECTHOW JIESATENbHOCTU
HOBBIE 3HAHUS, HABBIKM U KOMIIETEHLIUH U3 OIIbITa IPYTHUX;

HEOOXOJUMOCTBIO B (POPMUPOBAHMM HOBBIX 3HAHWM, B TOM YHUCIE
(opMynHpOBATH UIEH, IOHATHS, TUIIOTE3bl 00 OOBEKTAX U SIBJICHUSAX, B TOM YHUCJIE
paHee HEU3BECTHBIX, OCO3HaBaTh JEQUUUTHI COOCTBEHHBIX 3HAaHUW U
KOMITETEHTHOCTEM, INIAHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO ~ OCO3HABaTh  CTPECCOBYIO  CHUTYalHlO, BOCIPUHUMATh
CTPECCOBYIO CHUTYallMI0 KakK BbI30B, TPEOYIOIIMI KOHTPMEp, KOPPEKTHPOBATH
MIPUHUMAEMbIE pelIeHus U JeHCTBUA, (HOPMYIMPOBATh W OLIEHUBATh PUCKH U
MOCJIENICTBUSL, POPMUPOBATH OIBIT.

METAINIPEAMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/IbHbIE YHUBEPCAJIbHbIEC Y4eOHbIE 1eHCTBUS

ba3oBble 1ornyeckue AecTBUA:

e BBIBJSITH M XapaKTEPU30BaTh CYIIECTBEHHBIC MPU3HAKU MATEMATHYECKUX
O00BEKTOB, TOHATHHA, OTHOIICHHA MEXIy TMOHATUAMH, (OPMYIHPOBATH
OTpenecHUsT  TIOHATHH, YCTaHABIWBAaTh  CYIICCTBEHHBIM  MPU3HAK
Kiaccuukanyuu, OCHOBAaHUS JUIsi OOOOIICHUS W CPaBHEHUS, KPUTEPHUH
MIPOBOJIMMOTO aHAJTN3a;

e BOCIPUHUMATH, GOPMYJIMPOBATH U  MPEOOPa3OBBIBATH  CYXKIICHHUS:
YTBEPAUTEIIbHBIE W OTpHUIIATENbHBIC, €AMHUYHBIC, YaCTHbIE U OOIIHE,
YCIIOBHBIC;



BBISIBIIATH ~ MAaTEMaTHYECKUE  3aKOHOMEPHOCTH,  B3aWMOCBSI3U M
NpoTHUBOpEYHsi B (aKkTaxX, JaHHBIX, HAONIONEHUSX U YTBEPKICHHSX,
npe/IaraTh KPUTEPUH JIJIS BBISBICHUST 3aKOHOMEPHOCTEH U TIPOTHBOPEYUHIA;
JieNiaTh BBIBOJBI C HCIOJIB30BAHUEM 3aKOHOB JIOTHKH, ICAYKTHBHBIX |
WHIYKTUBHBIX YMO3AKITIOUCHUN, YMO3aKIIIOUSHUH 110 aHAJIOTUH;

pa3OupaTh TOKa3aTeIbCTBA MATEMATHUYECKUX YTBEPKICHUN (TIPSIMBIC U OT
MIPOTUBHOTO), TPOBOJIUTH CAMOCTOSITEIBHO HECJIOXKHBIC TOKa3aTeIbCTBA
MaTeMaTHYeCKUX (PaKTOB, BBICTPAUBATH APTYMEHTAIMIO, IPHUBOJIUTH
IpUMEPBI U KOHTPIIPUMEPHI, 000CHOBEIBATH COOCTBEHHBIE PACCyKICHUS;
BBIOMpaTh CIIOCOO pelmieHus ydeOHOW 3ajaduu (CpaBHMBATh HECKOJBKO
BAPHAHTOB pEIICHUS, BBHIOMpATh HaWOONee MOAXOMANMH C yIETOM
CaMOCTOSITEIIEHO BBIICJICHHBIX KPUTEPHEB).

Ba3oBble uccienoBarejabCcKue 1eCTBUSA.

UCIIOJIB30BaTh BOIPOCHI KaK HCCIEAOBATEIbCKUN MHCTPYMEHT ITO3HAHMS,
(opMynupoBaTh BOMNPOCH, (PUKCUPYIOLIUE MPOTUBOpEUHE, MpoliIeMy,
CaMOCTOSATENIbHO YCTaHABIMBAaTh MCKOMOE M JlaHHOE, (OPMHPOBATH
TUIOTE3Y, ApTYMEHTHPOBATh CBOIO MO3ULIMIO0, MHEHHE;

OPOBOJUTH IO CaMOCTOSTEIBHO COCTaBICHHOMY IUIAHY HECIJIOXKHBIN
HKCIIEPUMEHT, HEOOJIBIIOE HCCIIEA0BAHUE 110 YCTAHOBICHUIO 0COOEHHOCTEN
MaTeMaTHUYECKOT0 00bEKTa, 3aBUCUMOCTEN 00BEKTOB MEXKIY CO0O0i;
CaMOCTOSITENIbHO (OPMYJIUPOBATH OOOOIIEHUS U BBIBOJBI MO pe3yJbTaTam
MPOBEAEHHOTO HAOMIOACHUS, HWCCIEAOBAHMS, OIEHUBATH JIOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJIbTaTOB, BEIBOJAOB U 0000IIECHUII;

IPOTrHO3UPOBATh BO3MOYKHOE pa3BUTUE IPOLECCA, a TAKKE BBIIBUIaTh
IPEAIOIOKEHUS O €70 Pa3BUTUU B HOBBIX YCIIOBHUSX.

PabGora ¢ undgopmanmei:

BBISIBJISITH HEJJOCTATOYHOCTh M H30BITOYHOCTh HWH(GOpPMALIMHU, JaHHBIX,
HEOOXOMMBIX JIJIsl pEeLICHUs 3a/1a4U;

BbIOMpaTh, aHAJIM3UPOBATh, CHCTEMATU3UPOBaThb M HHTEPIPETUPOBATH
MH(}OpMaLUIO Pa3IUYHBIX BUIOB U (POPM MPENCTABICHHUS;

BbIOMpaTh (OpMy MpeacTaBieHUus HMHPOPMALMM W  WLIIOCTPUPOBATH
pemiaemMble 3aJayd  CXeMaMH, JuUarpaMmamMu, HHOM TrpaduKod Hu UX
KOMOWHAIUSIMU;

OLICHHMBATh HAAEKHOCTh HMH(DOpPMALMHM IO KPUTEPHUSIM, MPEAJI0KEHHBIM
YUUTENIEM WIH CPOPMYIUPOBAHHBIM CAMOCTOSATEIBHO.

KoMMyHuKaTHBHBIC YHUBEPCAJbHbIC y4eOHbIE 1eliCTBUA:

BOCIIpUHUMATDh U (bOpMYJ'II/IpOBaTB CYXKICHUA B COOTBCTCTBUU C YCIIOBUAMU
H OCJIsIMHU O6IlIeHI/IH, SICHO, TOYHO, I'PAMOTHO BBIPA’KaTb CBOIO TOYKY 3pPCHUA



B YCTHBIX M NMUCBMEHHBIX TEKCTaX, JAaBaTh MOSICHEHUS MO XOJIy PELICHUs
3a/1a4yu, KOMMEHTHUPOBATh MOJyYCHHBIN PE3yJIbTaT;

e B X0J/i€ 00CYXIEHUS 3aJ1aBaTh BOIPOCHI IO CYIIECTBY OOCYXIAEMOIl TEMBI,
poOJIeMBbI, pelIaeMoi 3a7auM, BbICKa3bIBaTh WJIEW, HALIEJICHHBIE HA MOUCK
pEelIeHUs, COIMOCTAaBIATh CBOM CYXIEHUS C CYXKICHUSIMH JIPYyTUX
YYaCTHUKOB JHAJIOra, OOHApYKUBaTh pa3jiMdMe U CXOJCTBO IMO3UIIMHA, B
KOppeKTHOM popMme hopMyTupoBaTh pa3HOTIACHs, CBOM BO3PAKEHUS,

e MPEICTABIATH pe3ynbTaThl peLIeHHs 3a]1a4H, JKCIEPUMEHTA,
HCCIJIETOBaHMsI, TIPOEKTA, CAMOCTOSITENIbHO BHIOUpATh (DOpPMAT BBHICTYTIIICHUS
¢ Y4€TOM 3aj1a4 NMPE3CHTAMN U OCOOCHHOCTEN ayIUTOPHH;

e TIOHMMATh U UCIOJIH30BATh MPEUMYIIECTBA KOMAHIHON U MHAUBUAYATIHHOM
paboOTHI NPHU pelIeHUU YUeOHBIX MaTeMaTHYECKUX 3a/1aY;

e IPUHUMATH LI€JIb COBMECTHOM JEATEIBHOCTH, IJIAHUPOBATh OPraHU3ALUIO
COBMECTHOM paboOThl, pacnpenessarb BHAbI pabOT, JAOroBapUBATHCS,
oOCyKIaTh IPOLECC U pe3yabTaT paboThl, 0000IIaTh MHEHUS HECKOJIBKHX
JIIOIeH;

e yYacTBOBaTh B TIpPYNIOBbIX (opmax paboTel (0OCYXIeHHs, OOMEH
MHEHHUSIMH, MO3TOBBIE IITYPMBbI U JPYTHUE), BBIMOJIHATH CBOIO YaCcTh paOOThI
U KOODIWHUPOBATH CBOU JECUCTBUS C JPYTMMHU 4YIECHAMHA KOMAaHJBI,
OLICHHMBATh KaueCTBO CBOETO BKJIaJa B OOLIMH HPOAYKT IO KPUTEPUSM,
c(hOpMyYTUPOBAHHBIM YYaCTHUKAMU B3aUMOJICUCTBHUSI.

PeryiasiTuBHbBIC YHUBEPCAJIbHbIC Y4eOHbIC AeHCTBUS

Camoopranuzamnus:

e CaMOCTOSITEJILHO COCTAaBJIATH IUIaH, aITOPUTM peUIeHUs 3aJauu (WJIH €ro
4acTh), BBIOMpATh CIOCOO pEIICHUS ¢ YYETOM HMEIOIIUXCS PECYpCOB M
COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTUpPOBATb M KOPPEKTUPOBATh
BApUAHTHI pEelIEHUH ¢ YYETOM HOBOM MH(OpMaIuu.

CaMOKOHTPOJIb, IMOIIUOHAIbHbIA HHTEJJICKT:

e BJAACTh CIIOCOOAMU CAaMOIPOBEPKU, CAMOKOHTPOJISI TIpoliecca U pe3yJibTaTra
pelIeHrs MaTeMaTUIeCKOM 3a/1auu;

e TMPEABUAETH TPYAHOCTH, KOTOPbIE MOTYT BOBHUKHYTb IPH PEIICHUU 33/1a4H,
BHOCUTh KOPPEKTHUBBLI B JICATEILHOCTh Ha OCHOBE HOBBIX OOCTOSATENIBCTB,
HaWJICHHBIX OIMMOOK, BBISIBICHHBIX TPYIHOCTEH;

e OILICHMBATh COOTBETCTBUE PE3YJIbTaTa AEATEIbHOCTU MOCTABICHHON LENH U
YCIIOBUSIM, OOBSCHATH NMPUYUHBI JTOCTMDKCHHS WM HEIOCTHKCHUS eI,
HaxXOJIUTh OIMMOKY, AaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY.

HHPEAMETHBIE PE3YJIbTATBI



K xoHuy oOyuenuss B 7 KJjacce o0OydaroUuics MOJYYUT CIEAYIOIIUE
MPEIMETHBIE PE3YJIbTATHI:

Uutateh uH(OpMaIMIO, TPEACTABICHHYI0O B TalOlulax, Ha JIdarpammax,
NPEACTaBIATh JAaHHbIE B BUJE TaOJMIl, CTPOUTH JAUArpaMMbl (CTOJOMKOBBHIE
(cTosiOuaThie) U KPYroBbI€) IO MACCHBaM 3HAUYCHUI.

OnuceiBaTh W UHTEPHPETUPOBATH  pEAIbHBIE  YUCIOBBIE  JaHHBIC,
Mpe/ICTaBJICHHbIE B TA0IHIIAX, HA qUarpammax, rpadukax.

Hcnonp30BaTh i1 ONHMCAHUSA JAHHBIX CTAaTUCTHYECKHE XAPAKTEPUCTUKHU:
cpenHee apupMeTHYecKoe, MeJIHhaHa, HauOoJblllee M HaUMEHbIIEE 3HAYCHUS,
pa3mMax.

NMeTs mnpencraBieHUE O CIIy4alHOM W3MEHUYMBOCTM Ha IIPUMEpax IIEH,
(bu3MUecKuX BEIWYUH, aHTPOTIOMETPUYECKUX JAHHBIX, UMETh MPEACTABJICHHUE O
CTaTUCTUYECKON YCTOMYMUBOCTH.

K xoniy oOyuenus B 8 KkJjacce oOydaromwuiicss MOTYYUT CICAYIOIINE
MPEIMETHBIE PE3YJIbTATHI:

N3Bnekath W mpeoOpa3oBbIBaTh HHQPOpPMAIUIO, MNPEACTABICHHYIO B BHJEC
TabJuIl, JUarpamMm, rpaduKoB, MPEJCTaBIATh JaHHBIE B BUJE TAOJIUII, JUATPAMM,
rpaduxoB.

OnuceiBaTh JaHHBIE C MOMOIIBID CTATUCTUYECKUX IMOKA3aTEIEh: CPEIHHUX
3HaYeHUM U Mep paccerBaHus (pa3max, TUCIIEPCUs U CTaHAAPTHOE OTKJIOHECHHUE).

HaxonuTh 4acTOThl YMCIOBBIX 3HAYEHHM M YaCTOTHI COOBITHH, B TOM YHUCIIE
0 pe3yibTaTaM U3MEPEHUN U HAOIIOICHHM.

HaxonuTb BEpOSITHOCTH CIy4alHBIX COOBITUN B OMBITAaX, 3Has BEPOSTHOCTH
AJIEMEHTAPHBIX COOBITUH, B TOM UYHCJI€ B OMNBITAX C PaBHOBO3MOXXHBIMU
AJIEMEHTAPHBIMU COOBITUSIMH.

Hcnonb3oBaTh rpaduyeckue MOJEIH: JIEPEBO CIY4allHOTO AKCIIEPUMEHTA,
quarpamMMsbl Dilliepa, YuciaoBas mpsmasi.

OnepupoBaTh TNOHATHUSIMU:  MHOECTBO, IOAMHOKECTBO,  BBIMOJHSATH
omepalid HaJl MHOXECTBaMH: OOBEIMHEHHUE, TepeceueHue, JIOMOTHEHUE,
MEPEUNCIIATH JIEMEHTHI MHOKECTB, IPUMEHSTH CBOMCTBA MHOYKECTB.

Hcnonb3oBaTh rpaduueckoe MpEICTaBICHUE MHOXECTB M CBS3EH MEXIY
HHUMU JJIs1 ONKUCAHUS MPOLIECCOB U SBJIEHUM, B TOM YHWCIIE MPU PELICHUH 33]1a4 U3
JIPYTUX YI€OHBIX MPEIMETOB U KypPCOB.

K xoHiy oOyueHus B 9 kJiacce o0OydYarOUuics TMOJYYUT CICAYIOIIUE
MPEIMETHBIE PE3YIIbTATHI:

W3Bnekate W mpeoOpa3oBbiBaTh HWH(MOpMAIUIO, TMPEACTABICHHYIO B
Pa3IMYHBIX MCTOYHUKAX B BHUJE TaOJNWIl, AMArpaMM, TpaduKoOB, MPEACTABISTH
JTAaHHBIC B BUE TaOJMII, TUarpamMm, rpad)uKoB.



Pemarp 3amauum opraHu30BaHHBIM TEepeOOpPOM BapUAHTOB, a TaKXKE C
UCIIOJIb30BAaHUEM KOMOMHATOPHBIX MPABUII U METOJIOB.

Hcrnonb30BaTh ONMUCATEIbHBIE XAPAKTEPUCTUKH JJISI MACCUBOB YHCIOBBIX
JAHHBIX, B TOM YHCJIE CPEIHUE 3HAUYECHUS U MEPBI PACCEUBAHUSI.

HaxonuTh 4acTOThl 3HAYEHU M 4acTOThI COOBITHS, B TOM YHUCIE MOJIb3YACh
pe3yibTaTaMu MPOBEIEHHBIX U3MEPEHUI 1 HAOTIOICHUH.

HaxonuTb BEpOSITHOCTU CIIy4allHBIX COOBITHI B M3YYEHHBIX OIBITaX, B TOM
YHUCJIE B OMNbBITaX C PABHOBO3MOKHBIMU 3JIEMEHTAPHBIMU COOBITHUSAMHM, B CEPHSX
WCTIBITAHUM JI0 TIEPBOIO YCIIEXA, B CEPUAX UCTBITAHUN bepHyIuIn.

NMeTs mnpencraBieHUE O CIy4alHOM BEIMYMHE W O PACHpPENEIICHUH
BEPOSITHOCTEM.

NmMeTh mnpencTraBieHUE O 3aKOHE OOJBIIMX YHCET Kak O MPOSBICHUHN
3aKOHOMEPHOCTH B CIIy4allHOM M3MEHYMBOCTH M O POJIM 3aKOHA OOJIBIIUX YHUCEN B
MPUPOJE U OOIIECTBE.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIACC
KonuyecTBo yacos DJIeKTPOHHBIE
HaumeHnoBaHue pa3iesioB U TeM uugpoBbie
Ne i/ P Konrpoasubie | Ilpakrnuyeckue (ubp )
NMPOrpamMMbI Bcero o0pa3oBaTejibHbIE
padoThbI padoThI
pecypcbl
bubnuoreka [JOK
1 HpercTanneHie fanHbX ! 2 https://m.edsoo.ru/7f415fdc
bubnnorexa [JOK
2 1
OmHcaTebHas CTATHCTHI 8 https://m.edsoo.ru/7f415fdc
. bubmmoreka [JOK
3 Cotyainas H3MEHHBOCTE 6 ! https://m.edsoo.ru/7f415fdc
bubmnorexa [JOK
4 Brenenne B Teopuio rpagos 4 https://m.edsoo.ru/7f415fdc
5 BeposiTHOCTB 1 yacToTa CIIy4aliHOTrO 4 1 bubnnorexa [IOK
COOBITHUS https://m.edsoo.ru/7f415fdc
. bubmuoreka [JOK
2
6 O0001Ienne, cucTeMaTU3aIis 3HAHNI 5 https://m.edsoo.ru/7f415fdc
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 5



https://m.edsoo.ru/7f415fdc
https://m.edsoo.ru/7f415fdc
https://m.edsoo.ru/7f415fdc
https://m.edsoo.ru/7f415fdc
https://m.edsoo.ru/7f415fdc
https://m.edsoo.ru/7f415fdc

8 KJIACC

KounyecTBO 4acoB DJIeKTPOHHBbIE
HanmMeHoBaHMe pa3/ae/ioB U TeM uudpoBbie
Ne n/n P Kontpoabsnsie | Ilpakrudeckue (witcpp )
NMporpaMmbIl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypcbl
bu6mmoreka [IOK
! Tosropenne kypca 7 knacca 4 https://m.edsoo.ru/7f417fb2
5 OnucarenpHas CTaTUCTHKA. PaccenBanue 4 bubnuorexa [JOK
JAHHBIX https://m.edsoo.ru/7f417fb2
bubnuorexa [JOK
3 Mroxectsa 4 https://m.edsoo.ru/7f417fb2
. bubmmoreka [JOK
4 BepositTHOCTB cityyaiiHOTO cOOBITUS 6 1 https://m.edsoo.ru/7fA17fb2
bu6mmoteka I[IOK
> Brenerme B Teopuio rpagos 4 https://m.edsoo.ru/7f417fb2
N bubnuorexa [JOK
6 Cryuaiispie coObTHA 8 https://m.edsoo.ru/7f417fb2
. bubnuoreka [JOK
7 O0001IeHne, cUCTEMAaTU3aIis 3HAHUH 4 2 httos://m.eds0o.ru/7f417fh2
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 1



https://m.edsoo.ru/7f417fb2
https://m.edsoo.ru/7f417fb2
https://m.edsoo.ru/7f417fb2
https://m.edsoo.ru/7f417fb2
https://m.edsoo.ru/7f417fb2
https://m.edsoo.ru/7f417fb2
https://m.edsoo.ru/7f417fb2

9 KJIACC

KounyecTBO 4acoB DJIeKTPOHHBbIE
HaumeHnoBanue pa3aeioB U TeM nudpoBbIe
Ne n/n P Kontpoabsnsie | Ilpakrudeckue (witcpp )
NMPOrpaMMbl Bceero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchbl
bu6mmoreka [IOK
1 TosTopenne kypca 8 iwiacca 4 https://m.edsoo.ru/7f41a302
bubnnorexa [JOK
2 DJIeMEHTHI KOMOUHATOPHKH 4 1 https://m.edsoo.ru/7f41a302
3 I'eomeTpryeckast BEpOSITHOCTh 4 Bubmorexa ITOK
p p https://m.edsoo.ru/7f41a302
bubnuoreka [JOK
4 HMenbrranms bepry 6 1 https://m.edsoo.ru/7f41a302
. bubnuorexa [JOK
S Crryuaiinas semrinna 6 https://m.edsoo.ru/7f41a302
bu6mmotexka I[IOK
6 Obo0mennue, KoHTpOI: 10 1 https://m.edso0.ru/7f41a302
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 1 2



https://m.edsoo.ru/7f41a302
https://m.edsoo.ru/7f41a302
https://m.edsoo.ru/7f41a302
https://m.edsoo.ru/7f41a302
https://m.edsoo.ru/7f41a302
https://m.edsoo.ru/7f41a302

IHOYPOYHOE IINTAHUPOBAHHUE

7 KIIACC
Konu4yecTBo yacos DJIeKTPOHHBIE
ara nu¢poBbIe
Nen/m | Tema ypoka Konrpouabsnsie | IlpakTruyeckue A p
Bcero u3yuyeHHs1  oOpa3oBaTeibHbIE
padoTsbI padoThbI
pecypchbl
1 IIpencraBnenue 1aHHBIX B 1 bu6nmoreka [IOK
Tabnuuax https://m.edso00.ru/863ec1f8
5 [IpakTuyeckue BEIUMCICHUS IO 1 bu6mmoteka LIOK
TaOJIMUHBIM JaHHBIM https://m.edsoo.ru/863ec324
3 WN3Bneuenne u uHTEPHpETALUA 1 bubnnoreka [IOK
TaOJIMYHBIX TaHHBIX https://m.edsoo.ru/863ec78e
4 [IpakTrueckas padora "Tabmuisr" 1 1
I'paduueckoe npencrasienue
5 JTaHHBIX B BUJI€ KPYTOBBIX, 1 bubmuorexa [LIOK
CTOJOMKOBBIX (CTONOYATHIX) https://m.edsoo.ru/863ed18e
JrarpaMm
YreHne 1 MOCTPOECHUE AUATPAMM.
6 [Ipumepsnt el\zgr a(bmfecmfx 1 bubmmorexa LIOK
PHMEDELA P https://m.edso0.ru/863ed602
JrarpaMm
7 [TpakTrueckas pabora 1 1 bubmuoreka [LIOK
"TuarpamMmsr" https://m.edso0.ru/863ed72e
8 Yucnosslie Habopbl. CpeHee 1 bubmuorexa [LIOK
apudmeTrnIecKoe https://m.eds00.ru/863ed846
9 Yucnossle Habopsl. CpeHee 1 bubmuorexa [LIOK
apudmeTrnIecKoe https://m.edso0.ru/863ed846
10 Meauana yrcioBoro Habopa. 1 bu6mmoreka [IOK



https://m.edsoo.ru/863ec1f8
https://m.edsoo.ru/863ec324
https://m.edsoo.ru/863ec78e
https://m.edsoo.ru/863ed18e
https://m.edsoo.ru/863ed602
https://m.edsoo.ru/863ed72e
https://m.edsoo.ru/863ed846
https://m.edsoo.ru/863ed846

YV cTONYUBOCTh MEIUAHEI

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

Menuana ynciaoBoro Habopa.

1 YCTOHUHUBOCTD METUAHBI
12 [IpakTuyeckas padora "Cpeanue bubnnoreka [IOK
3HauYeHus" https://m.edsoo.ru/863edc6a
Hawubomnpiiee 1 HauMeHbIIIee
13 3HAYECHHS YUCIIOBOr0 Habopa. bubmmorexa [IOK
https://m.edsoo.ru/863ee07a
Pazmax
Hawubomnpiree n HauMeHbIIIee
14 3HAUEHUs YUCIOBOro Habopa.
Paszmax
HaunGoupiiee 1 HauMeHbIIee
15 3HAYCHMS YUCIIOBOT0 Habopa.
Pazmax
KoHTponbHas paboTa 1mo reMam
16 "HpeI[pCTaBJ'IeHFI)/Ie JIaHHBIX. bubmorexa LOK
https://m.edso00.ru/863ee390
OnucaTrenbHas CTaTUCTUKA"
17 CrnyualiHast U3BMEHUMBOCTD bubnnorexa [IOK
(mpumepsI) https://m.edsoo.ru/863ee4bc
18 YactoTa 3HaYCHUH B MACCUBE bu6mmotexka I[IOK
JTAaHHBIX https://m.edsoo0.ru/863ee69c
but6moreka [JOK
19 Ipymmuposka https://m.edso0.ru/863ee9d0
20 ['mcrorpamMmsl
bubnunorexka [IOK
21 Pnetorpamet https://m.edso0.ru/863eeelc
29 [IpaxTuueckas padota "Cnydvaiinas bu6mmoreka [IOK

N3MEHYNBOCTD"

https://m.edsoo.ru/863eecc8



https://m.edsoo.ru/863edb3e
https://m.edsoo.ru/863edc6a
https://m.edsoo.ru/863ee07a
https://m.edsoo.ru/863ee390
https://m.edsoo.ru/863ee4bc
https://m.edsoo.ru/863ee69c
https://m.edsoo.ru/863ee9d0
https://m.edsoo.ru/863eee1c
https://m.edsoo.ru/863eecc8

I'pad, BepmunHa, pedpo.

23 [IpencraBienue 3aa4u ¢ MOMOIIBIO bubmmorexa [IOK
pel A B https://m.edsoo.ru/863eef52
rpada
CreneHb (BaJICHTHOCTD) BEPIITHBI.
24 Yucno pédep 1 cyMMapHas CTENEeHb bubmmorexa [IOK
https://m.edsoo.ru/863ef0ba
BepiuH. Llenb u nuki
o5 Iernp u nuki. [TyTe B rpade. bubmmoreka [IOK
[IpencraBienue o cBA3HOCTH rpada https://m.edso0.ru/863ef236
26 [IpencraBnenue 06 bu6nmorexka [IOK
OPHUEHTHPOBAHHBIX Ipadax https://m.edso0.ru/863ef3b2
CiryyaliHbI{ OIIBIT U CITy4aliHOE bu6mmoteka LIOK
27
coObITHE https://m.edsoo.ru/863ef4d4
BeposiTHOCTB 1 9acTOTa COOBITHSL.
o8 Posib MasioBEpOATHBIX U bubnnoreka [IOK
IIPAKTUYECKH JOCTOBEPHBIX https://m.edso0.ru/863ef646
COOBITHH B IPUPOJIE U B 00OIIIECTBE
29 Momsera 1 urpanbHasi KOCTh B
TEOPHUH BEPOATHOCTEN
[IpakTuueckas padora "Hactora bubnnorexa [IOK
30
BbINa/ieHus opia" https://m.edso0.ru/863ef8a8
KonTpoabHas pabota no remam
31 "Cny4aiiHasi U3MEHUYHUBOCT. bubnuoteka [IOK
I'padsr. BepostHOCTE cimydaitHOTO https://m.edso0.ru/863f0186
coObITHs"
32 [ToBTOpeHue, o6001IeHNE. bubmuorexa [LIOK
IIpencraBnenue naHHBIX https://m.edsoo.ru/863efa24
33 [ToBTOpenue, oboOIIEHNE. bub6mmoreka [IOK

OnucarenpHasg CTATUCTHAKA

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



https://m.edsoo.ru/863eef52
https://m.edsoo.ru/863ef0ba
https://m.edsoo.ru/863ef236
https://m.edsoo.ru/863ef3b2
https://m.edsoo.ru/863ef4d4
https://m.edsoo.ru/863ef646
https://m.edsoo.ru/863ef8a8
https://m.edsoo.ru/863f0186
https://m.edsoo.ru/863efa24
https://m.edsoo.ru/863efbaa

34 [ToBTOpenue, oboOIIeHNKE. 1 bu6mmoteka [LIOK
BeposTHOCTB cl1y4aliHOTO COOBITHS https://m.edsoo.ru/863efecO
OBLIEE KOJIMYECTBO YACOB I10 34

[TPOI'PAMME



https://m.edsoo.ru/863efec0

8 KJIACC

KosunyecTBO 4acoB JIeKTPOHHbIE
Ne Hara uudpoBbIie
Tema ypoka Kourpoabubie | IlpakTnyeckue
n/n Bcero u3yyeHusi | oOpa3zoBaTesibHbIE
padoThI padoThI
pecypchbl
1 [IpencraBnenue 1aHHBIX. 1 Bu6mmoreka [JOK
OnucaTenbHas CTaTUCTUKA https://m.edso0.ru/863f029e
2 Ciyuaiinas n3aMeHuuBOCTb. CpeiHue 1 bubnuoreka LIOK
YHCJIOBOIO Habopa https://m.edsoo.ru/863f03fc
3 Canyyaiinble coObITUs. BeposTHOCTH 1 1 bubnuoreka [IOK
YaCTOTHI https://m.edso0.ru/863f0578
Kitaccnueckue moaenu reopun
4 BEPOSATHOCTEI: MOHETA U UTPAJIbHAS 1 bubmmorexa LOK
P ' p https://m.edsoo.ru/863f076¢
KOCTh
bu6mmoreka [IOK
1
> Oriconers https://m.edso0.ru/863f0a50
bu6mmoreka [IOK
1
6 Jlucniepens HHCII0BOrO HaGopa https://m.edso0.ru/863f0a50
7 CraHgapTHOE OTKJIOHEHHME YHCIIOBOTO 1 bubnnorexa [IOK
Habopa https://m.edsoo.ru/863f0bfe
bu6mmoreka [IOK
8 1
JAarpaMMbl pacceHBatHs https://m.edso0.ru/863f0ea6
Bbu6nmuoreka [JOK
9 M 1
HOIKECTBO, TOAMHOALECTBO https://m.edso0.ru/863f1180
Onepanuu HaJl MHOXKECTBAMU:
part A bu6mmorexa [IOK
10 o0beAMHEeHNE, TIEPEeCeUCHHE, 1

JOITIOJIHCHUEC

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



https://m.edsoo.ru/863f029e
https://m.edsoo.ru/863f03fc
https://m.edsoo.ru/863f0578
https://m.edsoo.ru/863f076c
https://m.edsoo.ru/863f0a50
https://m.edsoo.ru/863f0a50
https://m.edsoo.ru/863f0bfe
https://m.edsoo.ru/863f0ea6
https://m.edsoo.ru/863f1180
https://m.edsoo.ru/863f143c

CaBolicTBa onepaiui Haj
MHOKECTBAMU: NTEPEMECTUTEILHOE,

Bu6muoreka [JOK

11
coYeTaTeIbHOE, paclpeIeIuTeNIbHOE, https://m.edso0.ru/863f1784
BKJIFOUEHUS

12 I'padpuaeckoe npencraBieHne bubnmoreka [JOK
MHOKECTB https://m.edso0.ru/863f198c

13 KonTposabnas pabora no remam
"CraTtuctuka. Muoxxecrtna"

1 DnemMeHTapHbIe cOObITHS. ClTydaiiHbIC bu6nunoreka [IOK
COOBITHS https://m.edsoo.ru/863fldec
Bbiaronpustcts ne

15 3neMeHI;a HbIE ZI:(;I:ITI/I}I Brommozexa HOK

P o https://m.edsoo.ru/863f1dec
BepositHOCTH COOBITHI
Bbiaronpustcts ne
16 aneMeHI;a HEBIE ZI:6H:ITI/I$I Bubmiorexa LIOK
p . https://m.edso0.ru/863f1f72
BepositHocTH cOOBITHI
OMnBITHI C PABHOBO3MO>KHBIMHU
17 3JIEMEHTAPHBIMUA COOBITUAMU Bubmiorexa LIOK
. p . ' https://m.edsoo.ru/863f21ca
CrnyyaliHblii BBIOOD
OTMBITEI ¢ PABHOBO3MOKHBIMU
18 BHCMCHTapHBIMI/I COOBITUAMU Bubmzorexa HOK
. pv ' https://m.edso0.ru/863f21ca
CryualiHblii BBIOOD
[TpakTrueckas padota "OnBITHI €

19 aBHOBO3MOKHBIMH 3JIEMEHTAPHBIMU Bubmiorexa LIOK
P " P https://m.eds00.ru/863f235a
COOBITHIMU

bu6mmorexa [IOK

20
flepeso https://m.edso0.ru/863f2a4e

21 CBoiicTBa epeBa: €MUHCTBEHHOCTh bu6mmorexa [IOK
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MyTH, CYIIECTBOBAaHUE BUCSUECH
BEPILKHBI, CBS3b MKy UUCIOM
BEpILUH U 4nciaoM péodep

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

22 [TpaBriio yMHOKEHHUS bubmmorexa [IOK
P ™ https://m.edsoo.ru/863f2cd8
bu6mmoreka [IOK
23 Hpaiio ymHOsKeHHs https://m.edso0.ru/863f2e36
bubmuorexa [JOK
24 IT
POTHBONONOKHOC COOBITHE https://m.edsoo.ru/863f2f8a
o5 Juarpamma Diinepa. O0beIuHEHUE U bubnunoreka [IOK
MePECCUCHHUE COOBITUI https://m.edso0.ru/863f3214
2% HecoBmectHbie coObiTus. Popmyina bubnuoreka [IOK
CJI0’KEHUS BEPOATHOCTEN https://m.edso0.ru/863f3372
7 HecoBmectHbie coObiTus. Popmyina bubnuoreka LIOK
CJI0’KEHUS BEPOATHOCTEN https://m.edso0.ru/863f3764
[IpaBun0 yMHOXEHUS BEPOATHOCTEH.
28 YEJ'IOBHaSIy:[e OSITHOCTh " Buomorexa LIOK
P ' https://m.edsoo.ru/863f38ae
HesaBucumplie coObITHS
IIpaBuino yMHOKEHUS BEPOSITHOCTEM.
29 YIC)JIOBHaﬂy:Ie OSITHOCTh ’ brbmmorexa [IOK
p ' https://m.edso0.ru/863f3b06
HezaBucumeie coObITHS
[IpencraBienue ciydaitHOro bu6nmoreka [LIOK
30
JKCIIEPUMEHTA B BUJIE IEpPEBa https://m.edsoo.ru/863f3cbe
31 IIpencrasienue ciryd4aitHOTO bubnnorexa [HOK
DKCIIEpUMEHTA B BUJIE JIEPEBA https://m.edso0.ru/863f3f20
[ToBTOpenue, o6o01IICHNE.
Bbu6nuoreka [IOK
32 [TpencraBieHne JaHHBIX.

OnucarenpHasg CTAaTUCTHAKA

https://m.edso0.ru/863f4128
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bu6mmoreka [IOK

33 Hosroperue, obobmenue. Tpader . https://m.edso0.ru/863f4312
KontponbHas pabora o Temam
34 "Cnyuaiinbie coObITHS. BepoaTHOCTD. 1
I'pader"
OBUIEE KOJIMYECTBO YACOB I10 34

[TPOI'PAMME



https://m.edsoo.ru/863f4312

9 KJIACC

Kosun4vecTBO 4acoB JIeKTPOHHbIE
Nen/m | Tema ypoka Konrposbhbie | IIpakTHueckue Aara unpposbie
Bcero u3yueHHs1 | oOpa3oBaTe/bHbIE
padoThI padoThI pecypest
bubnnoreka [IOK
! HpecTaBicHue NAHHEX 1 https://m.edsocilru/863f47ea
bubnuoreka [IOK
2 OrnucarenpHas CTaTUCTUKA 1 https://m.e dsocﬁu 1863f47ea
3 Omneparuu HaJ COOBITUIMU
HezaBucumocTs coObITHI 1
5 Komb6unatopHoe rpaBuio 1 bubnuorexa [JOK
YMHOKEHUS https://m.edsoo.ru/863f4e16
5 IIepectanoBku. dakTopua. 1 bubnnorexa [IOK
CoueTaHus M YMCIIO COUETAHUI https://m.edsoo.ru/863f4e16
! Tpeyrombric Hacians 1 ]r?tltdg;ln?eediiﬁ%ﬁsfsom
[IpakTuyeckas pabota
8 "Beruncnenne BEposITHOCTEN C 1 1 bubnnorexa [IOK
HCIOJIb30BaHNEM KOMOMHATOPHBIX https://m.edso0.ru/863f5208
(GyHKIUH 371€KTPOHHBIX TabIuI"
I'eomeTprueckas BEpOATHOCTbD.
9 CrydaiiHplii BHIOOP TOUKH U3 1 bubnmuoteka [IOK
(burypsl Ha IIOCKOCTH, U3 OTPE3Ka, https://m.edsoo.ru/863f5884
U3 IyT'¥ OKPYKHOCTH
10 I'eomeTpuueckas BEpOSITHOCTb. 1 bu6nmoreka LIOK

CiyyaitHblii BBIOOP TOUKH U3

https://m.edso0.ru/863f5a50
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(burypsI Ha IIIOCKOCTH, U3 OTPE3Ka,
U3 JIyTH OKPY>KHOCTH

I'eomeTprueckas BEpOATHOCTb.
Cry4aiinelii BEIOOp TOUKH U3

Bu6muoreka [JOK

11
(buryphl Ha TNIOCKOCTH, U3 OTPE3Ka, https://m.edsoo.ru/863f5hfe
U3 IyT¥ OKPYKHOCTH
I'eomeTprueckas BEpOATHOCTbD.
12 CnyyaiiHblii BEIOOP TOUKH U3 bubnumoreka LIOK
(burypsI Ha IIIOCKOCTH, U3 OTPE3Ka, https://m.edsoo.ru/863f5e10
U3 IyTU OKPYKHOCTHU
HcneiTanue. Ycnex u Heyayva.
13 Cepus ucnpITaHU# 10 IEPBOTO Bubmmorexa LIOK
p p https://m.edso0.ru/863f6162
ycrexa
Hcneitanue. Ycne eyznaya.
14 CeH:IIﬂT HIZI;BITaHIEIﬁX I/E)Hng IlBc:"o bubmmorexa TIOK
P #O TIep https://m.edso0.ru/863f6356
ycrexa
HcneiTanue. Ycnex u Heynayva.
15 Cepus ncnelTaHui 10 NEPBOTO
ycrexa
Hcnbitanusa beprymn.
16 BepositTHOCTH cOOBITHIA B cCepun bubmmorexa LIOK
P . P https://m.edso0.ru/863f64d2
WcIbITaHUuN bepHyum
Hcnbitanusa bepryim.
17 BepositTHOCTH cOOBITHIA B CEpUU bubmmorexa LIOK
p . p https://m.eds00.ru/863f6680
ucnbeITaHui bepHym
18 [IpakTuueckas pabora "HcnpiTanus bu6mmoreka [LIOK
beprynmn" https://m.edsoo.ru/863f67de
19 CrydaiiHasi BelTUYrMHA U bubnmuoteka [IOK
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pacnpezesieHue BeposiTHOCTEH

https://m.edsoo0.ru/863f6b44

Marematnueckoe OXXKUJIaHuE 1

Bu6mmoreka [JOK

20
JCIIEPCHS CIIy4alHOM BEJINYUHBI https://m.edso0.ru/863f6da6
IIpumepsl MaTEMaTUUECKOTO
21 oxrznz[all{)nﬂ KaK TEOPETHYECKOTO bubmorexa LOK
P https://m.eds00.ru/863f6f86
CpEIHETO 3HAYCHHSI BETNIHHBI
Bu6muoreka [JOK
22 I1 o
OTUITHE O 3AKOHE DOJBIIMX HHCCT https://m.eds00.ru/863f72c4
23 N3mepenue BeposiTHOCTEM C bubnuotexa [JOK
IIOMOIIBIO YacTOT https://m.eds00.ru/863f7652
24 [Tpumenenne 3aKoHa OOIBIITNX bubnuoreka LIOK
qycen https://m.eds00.ru/863f7116
o5 O60061eHue, cucTeMaTu3alus bubnuorexa [JOK
3HaHuil. [IpencraBienue JaHHBIX https://m.edsoo.ru/863f783c
%6 O0001enue, cucTeMaTH3aIIUs
3Hanui. OnucarenbHas CTAaTUCTHKA
O0001enue, cucTeMaTH3aIIUs
27 3HaHI/IHI; IIpencraBnenue :HHI)IX bubmorexa [IOK
P A ’ https://m.edso0.ru/863f893a
OmnucarenbHast CTAaTUCTHKA
O0001IeHne, CHCTEMATH3AIIHS
28 3HaHu#. BeposSTHOCTE ciTydaiiHOTO bubmorexa [IOK
- P ya https://m.edsoo.ru/863f7a4e
COOBITHS
O0o001enue, cucTeMaTH3aIKus
29 3HaHui. BeposTHOCTH citydaitHOro bubnmnoreka [IOK
COOBITHS. DIIEMEHTEI https://m.edso0.ru/863f7c9c
KOMOHWHATOPUKHI
20 O06o006menne, cHCTeMaTH3aITHs bubmuorexa [JOK

3HAHUH. DJIEMEHTEI

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

O0001enne, cucTeEMaTH3aIus

31 3HAaHUN. IJIEMEHTHI 1 Bu6mmoreka [JOK
komOunaTopuku. CiryyaifHbie https://m.edso0.ru/863f8408
BEJIMYHMHBI M pacIpe/ieIICHUs
O0001menue, cucTeMaTH3alus
. . bubmuorexa [JOK
32 3HaHu. CilydaliHble BEJIMUYMHBI U 1
https://m.edso0.ru/863f861a
pacrpeneneHus
bubmnoreka LIOK
33 4 o 1
TOTOBAR KOHTPOALHAT pabota https://m.eds00.ru/863f8b56
34 O0001eHne, CUCTEMATH3aIUs 1
3HAHUU
OBLIEE KOJIMYECTBO YACOB IIO 34

[TPOI'PAMME
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MPOBEPSEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHUSI
OCHOBHOM OBPA30OBATEJIBbHOM TIPOI'PAMMOBI

7 KJIACC
Kona .
IIpoBepsiemble npeaMeTHbIE Pe3yJbTATHI 0CBOEHHUS] OCHOBHOM
MPoBePSIeEMOro .
o0pa3oBaTe/ibHOI MIPOrpaMMbl OCHOBHOT'0 00111er0 00pa3oBaHus
pe3yJbTara
5 BeposiTHOCTB 1 cTaTUCTHKA
Yurats nHGOPMAIUIO, IPECTABICHHYIO B TA0IHIIAX, HA [UarpaMmmax,
51 MPENCTaBIATh JIaHHbIE B BHJAE TaOJUIl, CTPOUTH JAHArpPaMMBbl
(cTosbuKoBEIC (CTOIOYATHIC) M KPYTOBBIC) TI0O MACCUBaM 3HAYCHUI
59 OnuceiBaTh ¥ HMHTEPIPETUPOBATH PEATbHBIE YHCIOBBIC JaHHBIC,
MIPEJICTABJICHHBIE B TA0JIMIIAX, HA JHArpaMMax, rpadukax
Hcnonp3oBaTh TS OITHICaHMS JTAHHBIX CTaTHCTHYECKHUE
53 XapaKTEPUCTUKU: CPeIHEE apu(PMETHIECKOe, MEeInana, HauboJbIIee U
HalMEHbIIIee 3HAYEHU S, pa3Max
Nmets npeacraBieHue o Cay4alHOM M3MEHYMBOCTH HA IIPUMEPAX LIEH,
54 (U3HYECKUX  BEJIMYUH, AHTPOIIOMETPUYCCKUX  JaHHBIX, HMETh
MPEJCTAaBICHUE O CTATUCTUYECKON YCTOMYMBOCTH
8 KJIACC
Kona .
IIpoBepsiemble npeaMeTHbIE Pe3yJabTATHI 0CBOEHHSI OCHOBHOM
NpoBepPsieMOro .
o0pa3oBaTe/ibHOI IPOrpaMMbl OCHOBHOT'0 00111er0 00pa3oBaHus
pe3yJbTara
5 BeposTHOCTB M cTaTUCTHKA
W3Bnekate U mpeoOpa3oBbIBaTh WHGOPMAIIMIO, TPEACTABICHHYIO B
5.1 BHJIC TAOJIMI, TUarpaMm, rpauKoOB, MPEACTABIATH JTaHHBIE B BUJE
TabIuIL, IUarpamm, rpaukoB
OnucelBaTh JaHHBIE C TMOMOIILIO CTATHCTHYECKHUX IIOKA3aTEJICH:
5.2 CpPeIHUX 3HAYEHUH W Mep paccerBaHUs (pa3Mmax, AMUCIEPCHs U
CTaHJapPTHOE OTKJIOHCHHE)
5.3 HaxoauThk 4acTOTHI YMCIIOBBIX 3HAYEHHH M YaCTOTHI COOBLITHI, B TOM




YHUCJIE 1O Pe3yJIbTaTaM U3MEPEHUHN 1 HAOIIOACHHMA

HaXOI[I/ITB BECPOATHOCTHU CquaﬁHbIX COOBITHII B OIIbITax, 3Hasa

5.4 BEPOSITHOCTH JJIEMEHTAPHBIX COOBITHI, B TOM 4YHCIE B OIBITaX C
PaBHOBO3MOKHBIMU 3JIEMEHTAPHBIMH COOBITUSIMU
- Hcnonb3oBate  rpaduyeckue  MOAEIH:  JEPEBO  CIy4ailHOroO
' AKCIIEPUMEHTA, IUarpaMMsbl Diliiepa, yuciaoBast npsmast
OnepupoBaTh MOHATUSMU: MHOXKECTBO, MOJMHOXKECTBO; BBINOIHATH
E6 omepanuu  HaJA  MHOXECTBAaMH:  OOBCIWHEHHE, IIepeceucHHUe,
' JIOTIOTHEHUE; TIEPEUYHCIIAT JIEMEHThHI MHOXKECTB, IPUMEHSTH CBOMCTBA
MHOYKECTB
Hcnons3oBath rpaduyeckoe MpeACTaBICHUE MHOXKECTB U CBS3eH
5.7 MEXIy HUMU JUIsl ONIMCAHUS MPOLECCOB U SIBIIEHUW, B TOM YHCIIE IIPU
peIlIeHnH 3a1a4 U3 APYruxX y4eOHBIX IPEIMETOB U KypCOB
9 KVIACC
Kon .
IIpoBepsiemble npeAMeTHDbIE Pe3yJIbTATHI 0CBOEHUSI OCHOBHOI
NMpoBepPsieMOro .
oOpa3oBaTeJbHOM MPOrpaMMbl OCHOBHOTO 00111er0 00pa3oBaHus
pe3yJabTara
5 BeposTHOCTB M cTaTUCTHKA
W3Bnekaty u npeoOpa3oBeIBaTh MH(OPMALINIO, IPEICTABICHHYIO B
5.1 pa3IMYHBIX HCTOYHMKAX B BHJAE TaOJHI, auarpamMm, TpaduKoB,
MIPEJICTaBIIATh JaHHBIE B BUE TaOIUL, Tuarpamm, rpadukoB
- Pemarp 3amaun opraHu3oBaHHBIM NEpPeOOPOM BAPUAHTOB, a TAKXKE C
. HUCIIO0JIBb30BaHHUEM KOM6I/IHaT0pHI)IX paBHII U METOOOB
Hcnons3oBaTh OIIMCATCIBbHBIC XapaKTECPUCTUKH JUIA MaCCHUBOB
5.3 YHUCJIOBBIX MOaHHBIX, B TOM 4YHCJIIC CPEAHUC 3HAYCHHA WU MCPBL
paccenBaHUs
5.4 HaXO)II/ITB YacTOTHl 3HAYEHWHM W YacCTOTEI CO6I)ITI/I$I, B TOM 4YHUCJIIC
. MOJIB3YSICh pe3yabTaTaMU MPOBEAEHHBIX N3MEPEHUN U HAOII0ICHUI
HaxoauTh BEpOSTHOCTH CIydallHBIX COOBITUN B U3YYEHHBIX OMbBITaX, B
55 TOM 4YHUCJI€ B OIbITax C PaBHOBO3MOXHBIMU SJICMCHTApPHBIMHA

COOBITUSIMHM, B CEpPHUSIX HUCIBITAHUN [0 MEPBOrO yclexa, B Cepusix




ucnbITaHUN bepHyu

HmeTs mpencTaBieHUe O CIy4YallHOW BENMYMHE U O paclpelesieHuu

5.6

BEPOATHOCTEU

HNmeTtn MMpEaACTaBIICHHUE O 3aKOHE OONIBIINX YHCEJl KaK O IMPOABIICHUHN
5.7 3aKOHOMECPHOCTHU B cnyqaﬁHoﬁ U3MEHYUBOCTH M O POJIKM 3aKOHa

OOJIBIITNX YKCET B IPUPOIC U OOIIECTBE




HHPOBEPAEMBIE DJIEMEHTbBI COAEP KAHUSA

7 KJIACC
Kon IIpoBepsieMblii 3JIeMeHT COAEPKAHUSA
5 BeposiTHOCTB 1 cTaTucTHKA
[IpencraBienue NaHHBIX B BHUJE TaOIUL, AUarpaMM, rpadukoB. 3anoIHeHHEe
TaONIMI, YTEHHWE M TIOCTPOSHUE auarpaMM (CTOJOMKOBBIX (CTOJNOYATHIX) W
5.1 KpyroBbix). UrteHwe rpaduKOB pealbHBIX MpoleccoB. V3Brieuenue
nHDOpMAMKM W3 JMArpaMM W TaOJIHIl, WCIOJIb30BAHWE W WHTEPIPETAIIHS
JTAHHBIX
OnucarenpHas CTaTUCTUKA: cpelHee apudMeThdyeckoe, MeIMaHa, pa3Max,
5.2 HauOOJbIIIee U HANMEHBIIICEe 3HAYCHUS HA00Opa YUCIIOBBIX NaHHBIX. [IpuMepbl
CIIy4aliHOU U3MEHYMBOCTHU
Cray4aliHplii KcriepuMeHT (OIBIT) M CiIy4aiiHOoe coObITHE. BeposTtHocTh H
5.3 yacToTa. Poib MalloBEpOSTHBIX M MPAKTUYECKU JOCTOBEPHBIX COOBITUN B
npupojie u B oduectse. MoHeTa 1 UrpaibHasi KOCTh B TEOPUH BEPOSTHOCTEHN
I'pad, Bepmmnua, pebpo. CremeHp BepmmHBL Yncno pédep W cymMmapHas
- ctenienb BepiuH. [IpeacraBnenue o cBa3Hoctu rpada. Lenu u uukier. [Tytu
' B rpadax. OOxonm rpada (diiepoB myTh). IlpencraBnenue 00
opueHTHUpoBaHHOM Tpade. Pemenue 3agau ¢ momoisio rpados
8 KUIIACC
Kon IIpoBepsiemMblii 3J1eMEHT COAEPKAHMUS
5 BeposTHOCTh U cTaTuCTHKA
5.1 [IpencraBieHne JaHHBIX B BUJE TAONHUII, AUArpaMM, TpaduKoB
- MHOX€eCTBO, 3JEMEHT MHOXECTBa, MOAMHOXecTBO. Omepanuu  Haj
' MHO’KECTBaMU: 00bEeIMHEHHE, TIEpECceUCHHE, JOOTHEHNE
53 CBolicTBa onepanuii HaJ, MHOXECTBaAMU: MIEPEMECTUTENBHOE, COUETATEIBHOE,
' pacipenenuTeIbHOe, BKIIFOUSHUS
54 Hcnonk3oBaHue rpauueckoro MPEACTABICHUS MHOXKECTB MJIs OMHUCAHUS

PCAIBHBIX IPOUCCCOB U HBHCHHﬁ, IIpu pCHICHUH 3a1a4.




W3mepenune paccenBaHMs JaHHBIX. Jlucrepcus U CTaHAAPTHOE OTKIOHEHUE

> YHCIOBBIX HA0OPOB. J{narpamma paccenBaHus
DneMeHTapHbIe COOBITHS CIIy4ailHOTO ombiTa. Ciy4ailHble COOBITHS.
56 BepostHoct coObiTuii. ONBITBI ¢ PaBHOBO3MOYKHBIMHU 3JIEMEHTAPHBIMU
' coobiTusamMu. CaydyaiiHblii  BbIOOp. CBS3b MEXIYy MAaJOBEPOSTHBIMH U
MPAKTUYECKH JOCTOBEPHBIMH COOBITUSIMU B MPUPOJIE, OOIIECTBE U HAYKE
[epeBo. CBoiicTBa J€peBbEB: E€AMHCTBEHHOCTb IIyTH, CYILECTBOBAHUE
5.7 BUCSYEH BEpPIINHBI, CBSA3b MEXAY YHCIIOM BEPIIUH U yrciioM pédep. [IpaBuio
yMHOXkeHUs. Pemenue 3a1a4 ¢ nomobio rpagos
[TpotuBomonoXkHBIe coObITUA. Jlmarpamma Diinepa. OObenuHeHHE U
5.8 nepeceuenne coObiTHl. HecoBmecTHbie coObiTHs. Dopmyna CJIO’KEHUS
BEPOSITHOCTEMN
59 YcnoBHas BeposTHOCTE. [IpaBuiio ymHOXkeHUs. He3aBucumbie cOOBITHS
[IpencraBnenne sKkcriepuMeHTa B BuUAEe JepeBa. Pemenwe 3agad  Ha
5.10 HAaxO0’KJICHUE BEPOATHOCTEH € MOMOIIBIO JIEPEBA CIIYYalHOTO IKCIEPHUMEHTA,
auarpamm Ditiiepa
9 KJIACC
Kon IIpoBepsieMblii 3J1eMEHT COAEPKAHUS
5 BeposTHOCTB U cTaTucTHKa
IIpencraBneHue AaHHBIX B BUJE TaOIUL], [UarpaMm, rpadukoB, MHTEPIPETALIs
5.1 naHHbIX. UTeHHe W mocTpoeHue Tabiull, AMarpaMM, rpadUKoB MO pealbHBIM
JTAaHHBIM
52 [TepecTanoBku U hakropuan
53 CoueTaHus ¥ YUCIIO COYECTAHUN
5.4 Tpeyronbauk [lackans. Pemenne 3a1a4 ¢ ucnosib30BaHMEM KOMOMHATOPUKH
EE I'eomerpuueckast BeposTHOCTh. CiydaiiHblii BbIOOp TOYKM M3 (UIYpHl Ha
' IJIOCKOCTH, U3 OTPE3Ka U U3 JYI'M OKPYKHOCTH
5.6 Ucnpitanue. Ycenex u Heynava. Cepust HCTIBITAaHUM 10 IEPBOTO ycIexa
£ 7 Cepus ucnbiTanuii bepHynnu. BeposTHOCTH COOBITHII B CEpUHM HMCIBITAHUN
' bepnymm
5.8 CrnyyaitHast BeTUYMHA U paclpe/ielieHne BEpOSTHOCTEN




Marematuueckoe oxujaHue U aucrepcus. Ilpumepbl MaremMaTuyeckoro

> OKUJaHMs KaK TEOPETUYECKOTO0 CPEIHErO 3HAYECHUS BEJIMUHHBI

510 MareMarnueckoe OXHAAHUE W JUCIEPCUs CIyYalHOW BEIUYMHBI «YUCIIO
' YCIIEXOB B CEpUH UCIIBITaHUN bepHynm»

511 Ilonatue o 3akoHe OosblIMX yuced. M3MepeHne BepoOSTHOCTEH C IOMOLIbIO

gyacToT. Posib 1 3HaueHne 3aKkoHa OOJBINNX YHCEN B IPUPOE U 00IIeCTBe




INPOBEPAEMBIE HA OI'D 1O MATEMATHUKE TPEBOBAHUA K
PE3YJBTATAM OCBOEHUS OCHOBHOM OFPA3OBATEJLHOM
ITPOI'PAMMbBI OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

Kon
NPOBEPSIEMOI0
TpeOOBaHUs

IIpoBepsiemble TPeOOBaHNS K PeIMETHBIM Pe3y/IbTATAM OCBOEHHS
OCHOBHO# 00pa30BaTeJbHOI MPOrPaMMbl OCHOBHOI0 0011Eer0o
o0pa3zoBanusi Ha ocHoBe PI'OC

YMeHue onepupoBaTh HOHATHUSMU: MHOYKECTBO, IIOJIMHOYKECTBO, ONEPALUU
HaJl MHOXXECTBAMH, YMEHHUE OMIEPUPOBATH MOHITUAMHU: Tpad, CBSI3HBINA rpad,
JIEPEBO, LIUKJI, IPUMEHATh UX MPHU PEILICHUHU 3a]a4; YMEHUE HCIOJIb30BaTh
rpaduyuecKkoe TMPEACTABICHUE MHOXKECTB JJIsi OMNHCAHUA PEaTbHBIX
MIPOLIECCOB U SIBJICHUH, IPU PEIICHUH 33/1a4 U3 IPYTHX YyUeOHBIX MPEAMETOB

YMeHHne onepupoBaTh IOHATHIAMH: OIIPEACNICHUE, aKCuoMa, Teopema,
JIOKa3aTeNbCTBO;  YMEHME  paclo3HaBaTh  UCTHMHHBIE W JIOXKHbBIE
BBICKA3bIBAHUSA, IPUBOAUTH NPUMEPBI U  KOHTPIPUMEPHI, CTPOUTH
BBICKA3bIBaHUS U OTPHULIAHMS BBICKAa3bIBAHNUI

YMeHHe OIepupoBaTh IMOHATHSAMU: HATypajdbHOE YKCIO, IPOCTOE U
COCTAaBHOE YMCJIO, IE€IUMOCTh HATYpPaJIbHBIX YHUCEN, IPU3HAKU JIE€IMMOCTH,
L[eJIOe YMCII0, MOJYJb YMcia, OOBIKHOBEHHAs: IpoOb M JAecsATHYHas JpoOb,
CTaHJApPTHBIA BUJ YMCJA, PALMOHAIBHOE YMCIIO, UPPALUOHAIBHOE YHUCIIO,
apu(MeTHUECKUI KBaJpaTHBII KOPEHb;, YMEHHUE BBINOJHATH JCHUCTBUS C
YUCJIAMM, CPAaBHMBAThb M YIOPSAJ0YMBATH 4YMCIIA, IPEACTABIATH 4YUCIa HA
KOOPJAMHATHOW MpPsIMOM, OKPYIVIATH YHCIIA; YMEHHE JelaTh NPUKUIAKY M
OLICHKY PE3yJIbTaTa BIUNCICHUN

YMeHne onepupoBaTh TOHSATHSAMH: CTENEHb C MEJNbIM II0Ka3aTeseM,
apudmeTnyecKuil KBaJlpaTHbIN KOpEeHb, MHOTOUJIEH, alnredpandeckas 1poosb,
TOXIECTBO; 3HAKOMCTBO C KOpPHEM HATypaJlbHOH CTEIeHH OOoJble
€IMHUIIBI; YMEHHE BBHIMOJHATH PAcu€Thl MO (GOpMyNaM, MpPeoOpazoBaHMUS
LENbIX, JPOOHO-pAllMOHABHBIX BBIPAXEHUH M BBIPAXKEHUH C KOPHSAMH,
pa3oKeHue MHOTOUWIEeHa Ha MHOXKMTENH, B TOM YHUCIIE C UCIOJIb30BAHUEM
(dbopMy1 pa3HOCTH KBaJIpaTOB U KBajpaTa CyMMbI U Pa3HOCTH

YMeHue OmnepupoBaTh MOHATHSAMU: YHUCIOBOE PABEHCTBO, YPaBHEHHE C
OJIHOM TEPEMEHHOM, YHCIOBOE HEPABEHCTBO, HEPABEHCTBO C IEPEMEHHON;
yMEHHE pelaTh JIMHEHHBbIE W KBaJpaTHble YypaBHEHUs, JpoOHO-
palMOHAIbHBIE YPABHEHHS C OJTHOM MEPEMEHHOM, CUCTEMBI IBYX JIMHEHHBIX
YpaBHEHU, TUHEIHbIE HEPABEHCTBA M UX CHCTEMbI, KBaJpaTHbIE U APOOHO-
paloOHaIbHBIE HEPABEHCTBA C OJHOW IEPEMEHHOW, B TOM 4YHCIE IIPHU
peuIeHnn 3a1ad U3 JIPYyrux NPeIMETOB M INPAKTHYECKUX 3a]ad; yMEHHE
HCIIONB30BaTh KOOPAMHATHYIO INPSMYIO W KOOPAWHATHYIO INIOCKOCTh JIS
M300pakeHUs pelleHnid ypaBHEHH, HEPABEHCTB U CUCTEM

YMenue onepupoBaTh NOHATUAMU: (YHKIUS, rpaduk (QyHKUHUH, HYIH
(GYHKIMH, TPOMEXYTKH 3HAKOIOCTOSIHCTBA, NMPOMEXYTKH BO3pacTaHus,




yObIBaHMS, HauOOJbIIEE W HAaWMEHbIIIEC 3HAYeHUs (QYHKIHUHA, yMCHHUE
ONEPHPOBATh TOHATHSIMHU: TpsMasi MPONMOPIHUOHAIBHOCTh, JIMHECWHAS
GyHKIUMs, KBajpaTHYHAs (QYHKIOUS, OOpaTHas MPOMOPIHOHAIBHOCTS,
napabosna, rurnep0osia; yMeHUe CTPOUTh IpaduKku (HYHKIHNA, UCTIOIB30BATh
rpaduKy Ui ONpEAETICHUS CBOMCTB IPOILECCOB M 3aBUCUMOCTEH, IUIs
pelieHus 3a1ad M3 JPYruxX Y4eOHBIX TNPEAMETOB WU PEATbHOW KHU3HH,
YMEHHE BhIpaxaTh GopMyIaMu 3aBUCUMOCTH MEXy BeJTMUYNHAMHA

YMeHue onepupoBaTh NOHATHAMHE: MOCIEI0BATEIBHOCTD, apu(MeTniecKas
U TEOMETpUYECKass IPOrpecCMd; YMEHHME HCIIOJIb30BATh  CBOMCTBA
MOCJIEI0BATEIbHOCTEH, (POPMYIIBI CYMMBI M OOIIET0 WieHa NMPH pEIIeHUU
3aJa4, B TOM 4YMCJIE 3aJa4y U3 JAPYruX y4eOHbIX MPEeIMETOB U peabHOU
KU3ZHU

YMeHue pemaTth 3a/1a4 pa3HbIX TUIOB (B TOM YMCJE€ HA IPOLEHTHI, JOJIU U
9acTH, JBIKEHHE, paboTy, IIeHy TOBAPOB M CTOMMOCTH IMOKYIIOK U YCIYT,
HaJIOTM, 3aJa4d W3 O00JIaCTH YHpPAaBJIEHUS JMYHBIMM U CEeMEHHBIMU
¢uHaHCAMM); YMEHHUE COCTaBJIATh BBIPAXKEHHUS, YPAaBHEHUs, HEPABEHCTBA U
CUCTEMBI II0 YCIIOBHIO 3aJayd, MCCIENOBaThb IIOJIYYCHHOE pELICHUE H
OLIGHUBATH MIPABONIOI00HOCTH MOIYYEHHBIX PE3YJIHTATOB

YMeHne onepupoBaTh HOHATHAMH: (HUTypa, TOUKA, OTPE30K, IpsMasi, JIyd,
JOMaHasi, Yroj, MHOTOYIOJbHHK, TpPEYroJbHHUK, PABHOOCAPEHHBIH U
PaBHOCTOPOHHHIA TPEYTOJIBHUKH, MPSIMOYTOJIBHBIN TPEYroJbHHUK, MEIUAHA,
Ouccexrpuca u BBICOTA TPEYTOJIbHUKA, YeTHIPEXYTONIBHUK,
napauienorpaMm, pomO, MPsMOYTOJILHUK, KBapaT, TPATCLs; OKPY>KHOCTb,
KpYT, KacaTesbHas; 3HAKOMCTBO C IPOCTPAHCTBEHHBIMHU (PUTypaMH; yMEHHUE
pewmiath 3ajJa4d, B TOM YHUCIIE€ U3 MOBCEIHEBHOW XHM3HHM, HA HAXOXXICHUE
reOMETPUUECKUX BEIMYUH C NMPUMEHEHUEM H3YyYEHHBIX CBOMCTB GUryp H
¢axToB

10

YMeHue omnepupoBaTh MOHSTUSIMHM: PAaBEHCTBO (QUIYp, PaBEHCTBO
TPEYrOJIbHUKOB; NapauIeIbHOCTh U MEPHNEHAMKYISPHOCTh MPSAMBIX, YroJl
MEXy IPSIMBIMH, IEPIIEHAUKYIAP, HAKIOHHAs, IPOEKIHMs, 1ojgodue Gpuryp,
NOJ00HBIE TPEYrOJbHUKH, CUMMETPHUS OTHOCUTENBHO TOYKH U MPSIMOIi;
YMEHHME pacro3HaBaTh paBEHCTBO, CHMMETPUI0O U mojaolOue Quryp,
NapaJuIeIbHOCTD U MIEPIEHAUKYISIPHOCTD NPSMBIX B OKPYKAOILEM MUDPE

11

YMeHue omnepupoBaTh MOHATUSMHU: JUIMHA, PACCTOSIHHE, Yroll (BelMYrHa
yrila, CHHYC U KOCUHYC yTJla TPEeYroJbHHUKA), IUIOAdb; YMEHHE OLEHUBATH
pa3Mepbl IPEeIMETOB U 00BEKTOB B OKPYKAIOIIEM MUPE; YMEHUE IPUMEHSTh
(dbopMyIbI IEpUMETPA U TUIOIIAI MHOTOYTOJIbHUKOB, JITUHBI OKPYKHOCTH U
wiomaau Kpyra, oObeMa NPSMOYTOJBHOTO TMapajuleNienunena; yMeHUe
MPUMEHATH MPU3HAKA PABEHCTBA TPEYTOJIHLHUKOB, TEOPEMY O CYMME YTJIOB
TpeyrosbHuKa, Teopemy lludaropa, TpUroHOMETpUYECKHE COOTHOIICHHS
JUUISL BBIYUCIICHUSI ITTMH, PACCTOSTHUM, TIIONIaAei

12

YMmenue  um3o0Opaxkarh  IJIOCKME  GUIYpsl W UX  KOMOHMHAIUH,
NPOCTPAaHCTBEHHbIE ~ (UTYpPHl OT PYKH, C TIOMOLIbIO  YEPTEKHBIX




HHCTPYMCHTOB U 3JICKTPOHHBIX CPCACTB IO TCKCTOBOMY UJIM CUMBOJILHOMY
OITMCAaHUIO

13

YMeHue omnepupoBaTh MOHSATUSMU: HPSIMOYToJibHAs CHUCTEMa KOOpPIWHAT;
KOOpJMHATBl TOYKH, BEKTOP, CyMMa BEKTOPOB, MPOU3BEACHHUE BEKTOpa Ha
YHCII0, CKaJIPHOE MPOU3BEACHHE BEKTOPOB;, YMEHHE HCIOJb30BaTh
BEKTOPbl U KOOPAMHATHI JJIsl MPEJCTABICHUS JTaHHBIX W PEIleHUs 3a]ad, B
TOM YHCJIE U3 APYTrUX YUeOHBIX IPEIMETOB U pealbHOU KU3HU

14

YMeHue onepupoBaTh NOHITUSMU: CTOJIOUKOBBIE U KPYTOBBIE JTUArPAMMBI,
TabJIULbI, cpeiHee apudmeTnyeckoe, MearaHa, HanOoJbIlIee U HaUMEHbIIIEe
3HaYeHHWs,  pa3Max  4YHuclIoBoro  Habopa;  yMEHHE  HU3BIEKaTh,
MHTEPIPETUPOBATh U MpeoOpa3oBbIBaTh UH(POPMALINIO, IPEACTABICHHYIO B
TabJMLax ¥ Ha JuarpaMMmax, OTPa)Kalollyl0 CBOMCTBA M XapaKTEPUCTHUKU
peabHBIX TMPOIECCOB M SBJIICHWM; YMEHHE paclo3HaBaTh W3MEHYUBHIC
BEJIMUMHBI B OKPYXKAIOIIEM MUPE

15

YMeHue omnepupoBaTh MOHATHUAMHU: CIy4dallHBIA ONBIT  (CIay4ailHbIN
AKCIIEPUMEHT),  3JEMEHTApHOE  COObITHE  (RJIIEMEHTapHbIl  HMCXO.)
CJIy4alfHOT'O OIIbITa, CllyyailHO€ COOBITHE, BEPOSTHOCTb COOBITHS; YMEHUE
HaXOJUThb  BEPOSTHOCTM  CIy4alHbIX  COOBITUM B OmBITaX C
PABHOBO3MOXHBIMH 3JIEMEHTAPHBIMU COOBITHSIMU; YMEHHE pelliaTh 3a7auu
METOZIOM OpPraHHW30BAaHHOIO Iepedopa U € HCHOJIb30BAHUEM IIpaBHJIaA
YMHOXEHUS; YMEHHUE OLEHUBAaTh BEPOSTHOCTU pEalbHBIX COOBITHI U
SBJICHUHM, MMOHUMATh POJIb IMPAKTHUUYECKU JOCTOBEPHBIX U MaJIOBEPOSTHBIX
COOBITUI B OKpY)KAlOIIEM MHUPE W B JKU3HHM; 3HAKOMCTBO C IIOHSATHUEM
HE3aBHCHUMBIX COOBITHH; 3HAKOMCTBO C 3aKOHOM OOJIBIIMX YHCEN U €ro
POJIBIO B MaCCOBBIX SIBJICHHAX

16

YMeHnue BbIOMpaTh NOIXOIAIMIMM U3yUYEeHHBIH METOJ JJIsl PELeHUs 3aJlauH,
IIPUBOAUTH MPHUMEPBl MAaTEMaTHYECKHUX 3aKOHOMEPHOCTEW B INPUPOJAE H
JKW3HHM, PAaCIO3HABaTh NPOSBICHHE 3aKOHOB MAaTEMaTHKU B HCKYCCTBE,
OIMUCBHIBATh OTIEIbHBIE BBIJAIOIINECS PE3YNIbTAThl, IOJYYCHHBIE B XOJIE
pa3BUTHSA MAaTEMAaTUKUA KaK HAYKH, IPUBOAUTH IPUMEPBl MAaTEMATUUYECKHUX
OTKPBITHH U UX aBTOPOB B OTEYECTBEHHON U BCEMUPHON UCTOPHUH




HEPEYEHDB DJIEMEHTOB COAEPKAHMUS, ITIPOBEPAEMBIX HA OI'D
IHO MATEMATUKE

Kon

IIpoBepsieMblii 3JIEMEHT COIEPKAHMS

1 Hucna 1 BEIYMCIICHUS
11 Hartypanbhble u nensle yncina. [Ipy3Haku eTuMOCTH LEIbIX Ynces
12 OOBIKHOBEHHBIE M JIECATUYHbIE APOOH, MPOLEHTHI, OECKOHEUHBIC MEPHOIMYECKUE
' apoou
13 Parmonanbheie uncna. ApuMeTnieckrue onepaiy ¢ palioHaIbHBIMU YHCITaMU
14 JlelicTBUTENbHBIC YKca. Apu(pMETHUECKIE OTIEPALIUH C ICHCTBUTEIBHBIMH YHACIIAMH
15 Hpn6nn>1<é}fﬂme BBIYUCIICHHS, IPaBUIIa OKPYTIICHUS, TPUKHUIKA U OLIEHKA Pe3ysIbTara
BBIYMCIICHUI
2 AnrebpanyecKkue BEIPKECHUS
2.1 bykBeHHble BbIpakeHUs (BBIPAXKEHUS C IEPEMEHHBIMHU)
59 Crenens ¢ nensiM nokasaresieMm. CTeneHb ¢ pallnoHaIbHBIM MoKa3arenaeM. CBoiicTBa
' CTENEHH
2.3 MHorouneHsl
2.4 Anrebpanyeckas 1poob
25 Apudmernueckuil KOpeHb HaTypanbHOH creneHu. [leiicTBus ¢ apudmMeTHuecKuMU
' KOPHSIMU HAaTypaJIbHOW CTETEeHU
3 VYpaBHEHMs U HEPABEHCTBA
3.1 Lenble u ApoOHO-panmoHanbHble ypaBHEHUsA. CUCTEMBI M COBOKYITHOCTH YPaBHEHUI
3.2 Ilenple u npoOHO-panMoHaNbHbIE HepaBeHCTBA. CHCTEMBI U COBOKYMHOCTH
' HEPaBCHCTB
3.3 Pemrenue TeKCTOBBIX 3a7a4
4 YucnoBbie TOCIIETOBATEIBHOCTH
4.1 [TocnenoBarenbHOCTH, CTIOCOOBI 3a/1aHUS MTOCIIE0BATEIbHOCTEH
4.2 Apudmernueckas u reomerpuyeckas nporpeccun. @opmysa CI0XKHbBIX TPOLEHTOB
) OyHKIUU
®Oynk1us, cnocoOsl 3a1anus ¢pyHkuuu. ['paduk Gynkiuu. O6aacTs onpeneseHus u
1 MHOKeCTBO 3HaueHui QyHkumuu. Hynu ¢ynkuuu. [IpoMexyTku 3HaKOMOCTOSIHCTBA.
>1 [IpoMeXyTKM MOHOTOHHOCTH (YHKUMH. MaKCUMyMbl U MHHUMYMbI (DYHKIHUH.
Haubonbiiee u HanMeHblIee 3HaUeHHE (QYHKIUN Ha IPOMEKYTKE
6 KoopannaTsl Ha IpsSMOI U IJIOCKOCTH
6.1 Koopaunathas npsamas
6.2 JlexapTOBbI KOOPAMHATHI Ha MJIOCKOCTU
7 I'eomerpus
7.1 ['eomeTpuueckue GUrypsl 1 X CBOICTBa
7.2 TpeyronpHuk




7.3 MHOTOYTOJTEHUKH
7.4 OKpY>XHOCTb U KpYyT
75 N3mepenune reoMeTpuuecKUX BEINYUH
7.6 BexkTopsl Ha TUIOCKOCTH
8 BeposiTHOCTB 1 cTaTuCTHKA
8.1 OnucarenpHasi CTaTUCTUKA
8.2 BeposiTHOCTB
8.3 Kombunaropuka
8.4 MHoxecTBa
8.5 I'pader




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYHEHUKA

METOIUYECKHUE MATEPHUAJIBI IJI51 YYUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCBI CETU

HUHTEPHET
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