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IHOACHUTEJIBHASA 3AIINCKA
IHOACHUTEJIBHASA 3AIINCKA

B coBpemenHOM 1IM(PPOBOM MHpE BEPOSTHOCTh U CTATUCTHKA MPHUOOPETAIOT BCE OOJIBIIYIO
3HaYUMOCTh, KaK C TOUKH 3PEHUS MPAKTHUECKUX MPUIOKEHHUH, TaK U UX POJIM B 00Opa30oBaHUH,
HEOOXOIMMOM KaXKAOMYy 4elloBeKy. Bozpacraer uucio npodeccuii, npu oBiIaJeHHH KOTOPHIMHU
TpeOyercs xopornas 0a3oBasi MOATOTOBKAa B 00JIACTH BEPOSTHOCTH M CTATUCTUKH, TaKas
MOJATOTOBKAa Ba)KHA JUIsI MPOAOJDKEHHS OOpa30BaHUsI W JUIsL YCIEIIHOM MpogecCHOHATbHON
Kapbephl.

Kaxnplif 4enoBeK IMOCTOSIHHO NPUHUMAET pEIIeHHs Ha OCHOBE HMEIOIIUXCS y HETro
JNaHHBIX. A 171 00OCHOBAHHOTO TNPUHSTHS PEUIEHHS B YCIOBUSAX HENOCTAaTKa WM H30bITKA
uHpOpMaIllMM HEOOXOIMMO B TOM YHCIE XOpOmIo c(hopMHpOBAHHOE BEPOSTHOCTHOE U
CTaTUCTUYECKOE MBIIIIJICHHE.

NMenHO mO3TOMY OCTpPO BCTana HEO0OXOAuMOCTh C(HOPMUPOBATH y OOYYArOIIUXCS
(GyHKIMOHAJIBHYIO TPaMOTHOCTh, BKJIOYAIONIYI0 B ce0f B KayecTBe HEOThEMIIEMOM
COCTABIISIOUICH YMEHHME BOCHPUHMMATh W KPUTHYECKH aHAJIM3UPOBATh HMH(OPMAIHIO,
MPEJICTAaBICHHYI0 B pa3IU4HbIX (OopMax, MOHUMATh BEPOSTHOCTHBIM XapakTep MHOTUX
peanbHBIX IIPOLIECCOB U 3aBUCUMOCTEH, IIPOU3BOJAUTD IIPOCTEUILINE BEPOATHOCTHBIE PACUYETHI.

3HaKOMCTBO B Yy4eOHOM Kypce C OCHOBHBIMH MpUHIUNAMH cOopa, aHaiuza u
NPEJCTaBICHUS] JaHHBIX W3 Pa3IMYHbIX cep >XU3HU OO0IecTBa M TrocynapcTBa NpuoOIIaeT
oOydJaronuxcsi K OOIIECTBEHHBIM HWHTepecaM. l3ydeHne OCHOB KOMOWHATOPHKH pPa3BHBAET
HaBBIKM OpraHM3alUU Nepebopa W MojcuéTa Yuclia BapUAaHTOB, B TOM 4YHCIE B IPUKIATHBIX
3aJayax. 3HAKOMCTBO C OCHOBaMHU Te€OpHH IpadoB co31aéT MaTeMaTHyecKud (GyHIAMEHT IS
¢dbopMHpOBaHUS KOMIIETEHIMH B o0nacTu WHPOpPMATUKA U UUGPOBBIX TexHOioruu. Ilpm
M3YYEHUU CTaTHUCTUKM W BEPOATHOCTH OOOTalarloTcsi NpPEeJCTaBlIeHUs OOydalolmuxcs o
COBPEMEHHOW KapTHMHE MHUpPa U METOAAX €ro HccieloBaHus, (GOPMHUPYETCS NMOHUMAaHHUE POJIH
CTAaTUCTUKHA KaK HCTOYHUKA COIMAIbHO 3HAYMMON HH(GOPMAallMU W 3aKJIaJbIBAIOTCSI OCHOBBI
BEPOSITHOCTHOTI'O MBIIITIEHHUS.

B cooTBercTBUM ¢ JaHHBIMH LEISIMH B CTPYKType MporpamMmbl Y4eOHOTO Kypca
«BepoATHOCT, M CTAaTUCTHKa» OCHOBHOTO OOINEro o0pa3oBaHMs BBIJCIEHBI CIEAYIOIINE
coJiepkaTesibHO-MeToAnueckrue TuHun: «lIpeacraBneHue 1aHHBIX U OMKCaTeNbHAsl CTATUCTUKAY,
«BeposarHocTby, «DneMeHThl KOMOUHATOPUKWY», «BBeneHue B Teoputo rpados.

Conepxanne nuHuu «lIpencraBieHue NaHHBIX U OMMCATENbHAsl CTATUCTUKA» CIYXKHUT
OCHOBOH 17151 (POPMHUPOBAHUS HABBIKOB pabOTHI ¢ MH(OPMAIUEH: OT YTEHUs] M MHTEPIIPETALIUH
nH(popmaluu, mpeAcTaBIeHHOW B TabnmuIax, Ha [auMarpaMmax W rpadukax, 10 coOopa,
NPECTAaBJICHUS U aHAJIHM3a JAaHHBIX C UCIIOJb30BaHUEM CTATUCTHUYECKHX XapaKTEPUCTUK CPETHUX
u pacceuBaHus. Pabotas ¢ maHHbIMH, OOydarolUecsl y4aTrcs CUMTHIBATh U MHTEPIPETUPOBATDH
JaHHBIE, BBIJIBUTaTh, apTYMEHTUPOBATh U KPUTHUKOBATH MPOCTEHIIIME THUIMOTE3bl, PA3MBIILISIThH
HaJ  (akTopaMM, BBI3BIBAIOIIMMHU HM3MEHYHMBOCTh, M  OILIGHMBATh MX BIHMSIHHE Ha
paccMaTpuBaeMble BETMUYHUHBI U TIPOLIECCHI.

NuTynTBHOE  TpeACTaBlI€HHE O  CIy4yalHOM  M3MEHYMBOCTH,  HCCIIEIOBAHHE
3aKOHOMEPHOCTEN M TEHACHLMN CTAaHOBUTCS MOTHUBHUPYIOLIEH OCHOBOW JUIsl U3Yy4YEHHsI TECOpUU
BEpOATHOCTEH. boinblioe 3HaueHHE HMEIOT MPaKTUYECKHE 3aJaHusl, B YaCTHOCTU OIBITHI C
KJIACCUYECKUMHU BEPOSTHOCTHBIMHU MOJICIISIMU.

[TonsiTHEe BEPOSATHOCTH BBOAMTCS KaK Mepa MpaBAONOA00Hs ciaydailHOTO coObITHsA. [Ipm
U3yYeHHH y4eOHOro Kypca oOydaromuecs: 3HaKOMSTCS ¢ MPOCTEHITMMU METOIaMH BBIYMCIICHUS
BEPOSITHOCTEH B CIIy4alHBIX IKCHEPUMEHTaX ¢ PaBHOBO3MOKHBIMH 3JIEMEHTAaPHBIMU HCXOJIaMH,
BEPOSTHOCTHBIMHM 3aKOHAMH, MO3BOJIIOIIMMH CTaBUTh U peliaTh Oosiee CIOXHbIE 3a7a4yd. B
y4eOHBI Kypc BXOAST HayallbHble MPEACTABICHUS O CIy4YaillHbIX BEJIMYMHAX W UX YHCIOBBIX
XapaKTePUCTUKAX.



B paMkax yueGHOro Kypca OCyIIeCTBISIETCS 3HAKOMCTBO 00YYaIOLINXCSl C MHOYKECTBAMU U
OCHOBHBIMM OIEpallMsiIMU HaJ MHOXXECTBAMH, PACCMATPHUBAIOTCS MpPUMEphl MPUMEHEHUs IUIs
pelieHus 3ajady, a TaKKe MCIOJIb30BaHUA B JIPYTMX MaTEeMaTHYEeCKUX Kypcax M Y4eOHBIX
npeaMeTax.

B 7-9 kmaccax usywaercsi yueOHbIH Kypc «BeposTHOCTh M CTAaTHCTHKA», B KOTOPBIH
BXoJAT pasznensl: «lIpencrtaBieHne MaHHBIX U OMKcATelIbHas CTaTHCTHKa», «BeposaTHOCTHY,
«DneMeHThl KOMOUHATOPUKWY», «BBezieHne B Teoputo rpados.

Ha u3yuenue yuebHoro xypca «BeposiTHOCTh M cTraTucTHKa» oTBoauTcs 102 yaca: B 7
knacce — 34 daca (1 gac B Hegento), B 8 kiacce — 34 daca (1 yac B Heaento), B 9 kiacce — 34 daca
(1 gac B HEAEIMIO).



COJAEP/)KAHUE OBYYEHUA
7 KJIACC

[IpencraBnenue NaHHBIX B BUZIE TaONIuWI, IuarpaMm, rpaukoB. 3aroyiHEHHE TaOJIuIl,
YTEHHUE M MTOCTPOEHUE ArarpaMM (CTOJOMKOBBIX (CTOIOYATHIX) U KPYroBbiX). UTeHue rpadukos
peanbHBIX mporeccoB. V3pneuenne MHGOpMAMK M3 AUarpaMM M TaOJMIl, UCIOJIb30BAHUE U
UHTEpIIpeTalus JaHHbIX.

OmnwucatenpHasi CTaTHCTUKA: CpeaHee apupMeTHudeckoe, MeJuana, pazMax, HauOoJbIlee 1
HauMeHbIlIee 3HaYeHHsI Ha0opa YMCIIOBBIX TaHHBIX. [IpuMepsl ciydaiiHOM U3MEHUHNBOCTH.

Cry4aiiHplii SKCTIEpUMEHT (OMBIT) U ciy4aiiHoe coObiTue. BeposrtHocTs U yactoTa. Posb
MaJIOBEPOSITHBIX M MPAKTHYECKU JTOCTOBEPHBIX COOBITHIA B MpHUpoAe M B obmiecTBe. MoHeTa U
UrpasibHasi KOCTh B TEOPUH BEPOATHOCTEH.

I'pad, Bepmmna, pedpo. Ctenens BepiuHbl. Yncio pédep u cymmapHasi CTENIeHb BEPIITHH.
[IpencraBnenue o cBsizHocTH rpada. Llenu u nukisl. Ilytu B rpadax. O6xoxn rpada (3iinepos
yTh). [IpencraBnenue 06 opreHTHpOBaHHOM Tpade. Pemenne 3aaa4d ¢ momoibio rpados.

8 KJIACC

IIpencraBnenue AaHHBIX B BUJE TAOIULl, JUAarpaMm, rpaukoB.

MHOXeCTBO, 3J€MEHT MHOXKECTBa, NOAMHOXecTBO. Omepanuu HaJ MHOXKECTBaMHU:
o0beauHEHUe, ImepecedeHue, gonoiHenue. CBoiicTBa omepanuil Hajg  MHOXECTBaMU:
NIEPEMECTUTENIBHOE, COYETaTeNIbHOE, paclpeneauTeNbHoe, BKIoueHHs. lcnonbp3oBaHue
rpauuecKoro MpeacTaBICHUsS MHOXECTB JJIsl ONUCAHUS PEAbHBIX MPOLECCOB U SBICHUN, MPU
pelIeHny 3aau.

N3mepenune paccenmBaHus AaHHbIX. JlUcrnepcuss M CTaHIAPTHOE OTKJIOHEHHME YHCIIOBBIX
HabopoB. Jluarpamma paccerBaHUsL.

OneMeHTapHble COOBITHS ciay4aiiHoro onbiTa. CryuaiiHble coObiTua. BepostHOCTH
coObITHA. OTBITEI C PaBHOBO3MOXXHBIMH JJIEMEHTApPHBIMU COOBITHSAMU. CIiydaifHbI BBIOOP.
CBs3b MEXIY MaJOBEPOATHBIMH U TPAKTHUYECKH JOCTOBEPHBIMH COOBITUSIMM B IPHPOJIE,
o0IIecTBE U HayKe.

HepeBo. CBONCTBA 1€PEBBEB: €ANHCTBEHHOCTD IIYTH, CYILIECTBOBAHUE BUCSIUYEH BEPLIVHBI,
CBSI3b MEXIY YMCIOM BepHIMH M uucioM pédep. IlpaBuno ymHoxeHus. Pemenue 3amau c
MOMOIIIbI0 TpadoB.

[TporuBononoxueie coObiThsA. [uarpamma Oiinepa. OObenIWHEHHWE W IEpECeUCHUE
coObiThii. HecoBMecTHble coObiTua. DopMylia CIIOKEHHUS  BEpOSITHOCTEH.  YcClIOBHas
BeposaTHOCTb. [IpaBuino ymuoxenus. HesaBucumble coObiTus. [IpencraBieHue sKCepuMeHTa B
BUJE AepeBa. Pemenue 3a1a4 Ha HaXO0XKJIEHUE BEPOATHOCTEM C IOMOIIBIO JEPEBA CIy4alHOTO
AKCIIEPUMEHTA, TuarpaMmm Duiepa.

9 KJIACC

[IpencraBnenne AaHHBIX B BHJE TAONHUI, TUArpaMm, Ipa@uKoB, HHTEPIPETALUS JaHHBIX.
UreHue u nocTpoeHue Tabiull, AuarpaMm, rpauKoB MO peabHbIM IaHHBIM.

[TepecranoBku u ¢akropuan. Coderanuss U 4uciao coderanuid. TpeyroiapHUK [lackans.
Pemenue 3a1a4 ¢ UCoIb30BaHUEM KOMOMHATOPUKH.

I'eomerpuueckast BepossTHOCTh. CirydaiiHbIil BEIOOp TOYKH M3 (PUTYpHI HA TUIOCKOCTH, 3
OTpE3Ka U U3 TyTU OKPY>KHOCTH.

Hcnpiranue. Yenex u Heynada. Cepus ucnblTaHUM 10 niepBoro ycnexa. Cepus UCIbITaHUN
bepuymm. BepositHocTH cCOOBITHIA B cepun UcTibITaHuN bepHyn.

CnyuaiiHast BeIMYMHA U paclpelielieHne BeposiTHocTel. Martemarnueckoe OKuUJaHUE U
mucnepcusi. [Ipumepsl MareMaTH4ecKoro 0OXXHIaHUS KaK TEOPETUYECKOIO CPEIHEro 3HAa4eHUs



BEJIMYMHBI. MaTemMaTuyeckoe 0KUJaHue U TUCIIePCHsl CIIydYaitHON BETMUMHBI «YHCIIO YCIIEXOB B
cepuM UCTbITaHUNA bepHyum».

[TonsiTHe 0 3akoHe GonbIIMX yucel. M3MepeHnue BeposSsTHOCTEH ¢ MOMOIIbIO YacToT. Poib
Y 3HAYCHUE 3aKOHA OOJBIITNX YUCET B IPUPOJE U OOIIECTBE.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMbBI YYEBHOI'O
KYPCA «BEPOSATHOCTbD U CTATUCTUKA» HA YPOBHE OCHOBHOI'O
OBHIETI'O OBPA3OBAHUSA

JIMYHOCTHBIE PE3YJIBTATbBI

JInyHOCTHBIE Pe3yJbTaThl OCBOCHHUS MPOTpamMMbl y4eOHOTO Kypca «BeposTHOCTh u
CTaTUCTHKAa» XapaKTEPU3YIOTCH:

1) naTpuoTHYecKoe BOCIIUTAHHE:

MPOSIBJIEHUEM HHTEpeca K NPOLNUIOMY W HACTOSALIEMY POCCHMCKOM MaTEMaTHKH,
LIEHHOCTHBIM OTHOUIEHWEM K JOCTHKEHUSIM POCCUMCKHX MATEMATHKOB U POCCHUCKON
MaTeMaTHYeCKON IKOJbI, K UCIIOJb30BAHUIO ATUX JOCTUKEHUHN B IPYTUX HAyKaxX W MPUKIIAIHBIX
cdepax;

2) rpaxJaaHCcKoe U 1YXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

TOTOBHOCTBIO K BBITIOJIHEHUIO OOS3aHHOCTEH TpakJIaHWHA W peaju3aliil ero IMpas,
MpEJICTaBJICHUEM O MaTeMaTHYeCKUX OCHOBaX (YHKIMOHUPOBAHMS PA3IUYHBIX CTPYKTYP,
SBJICHUH, TPOLEAYpP TPakJaHCKOTO OO0IIecTBa (HAarpuMep, BHIOOPHI, ONMPOCHI), TOTOBHOCTHIO K
OOCYXXJIEHUIO 3TUYECKUX MPOOJIeM, CBSI3aHHBIX C NMPAKTUYECKHUM MPUMEHEHHEM JOCTHKEHHI
HayK{, OCO3HAHUEM BA)KHOCTH MOPATBbHO-3TUYECKUX MPUHIUIIOB B JEATEIHLHOCTH YUEHOTO;

3) Tpya0BO€e BOCIUTAHME:

YCTAaHOBKOW Ha aKTHMBHOE YYacTHE B PEIICHUM MPAKTUUYECKUX 3aJad MaTeMaTH4YeCKOM
HaAIpPaBJIEHHOCTH, OCO3HAHHEM Ba)KHOCTH MAaTeMAaTUYECKOro 0O0pa30BaHUS HA MPOTSHKEHUU BCel
KU3HU 711 YCIEIIHON MpoQecCHOHANIBHOMN IeATENPHOCTH U Pa3BUTHEM HEOOXOIMMBIX YMEHUH,
OCO3HAaHHBIM BBIOOPDOM U TIOCTPOCHHEM HWHAMBHUAYAIbHON TpaekTopuu oOpa3oBaHUS U
KU3HEHHBIX TJIAHOB C YYETOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTEIH;

4) acTeTHYECKOE BOCTIUTAHHE:

CIOCOOHOCTBIO K HMOLMOHAIBHOMY M 3CTETHYECKOMY BOCHPHUATHIO MaTeMaTHUECKUX
00BEKTOB, 3a/1a4, pEIICHUH, pacCyKIECHUM, YMEHHIO BUAECTh MaTEMaTHUECKHUE 3aKOHOMEPHOCTH B
HCKYCCTBE;

5) HeHHOCTH HAYYHOT0 TO3HAHMS:

OpUEHTallMe B JEATEIHHOCTH Ha COBPEMEHHYIO CHCTEMY HAy4HBIX MPEACTABICHHUI 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHUA YEJIOBEKa, NPUPOIbI M OOIIECTBAa, TMOHUMaHHEM
MaTeMaTHYECKOM HayKH Kak cgepbl YelOBEYECKOW MesTEeIbHOCTH, ATAlOB €€ pa3sBUTHUSA U
3HAYUMOCTH JIJIs1 Pa3BUTHS LIUBWIN3ALUH, OBJIAJACHUEM S3bIKOM MAaTEMaTUKH U MaTEMaTHYECKOU
KyJbTypOM KaK CpEICTBOM I[IO3HAHMS MHUpPA, OBJAJCHUEM MPOCTEUIIMMU HABBIKAMU
HCCIIEA0BATENBCKON IEATEIbHOCTH;

6) ¢usuueckoe BocnuTaHHe, (POPMHPOBAHHUE  KYJIbTYPbI  310POBbSI U
IMOLMOHAJIBHOIO 0JIArOIOJIYYHS:

TOTOBHOCTBIO TNPUMEHATh MaTEeMaTHMUECKUE 3HAHWS B MHTEPECax CBOETO 30pPOBbB,
BEJICHUS 370pPOBOTO 00pasa >Ku3HU (3I0pOBOE MUTaHWE, COATAHCUPOBAHHBIA PEXUM 3aHITHU U
OTABIXa, peryispHas (usnyeckas aKTUBHOCTH), CHOPMUPOBAHHOCTHIO HaBBIKA peQIIEKCHH,
MpU3HAHHEM CBOETO MIPpaBa Ha OMIMOKY U TaKOT'O K€ MpaBa JIPYroro 4eJloBeKa;

7) 3K0JIOTHYeCKOe BOCIINTAHUE:

OpUEHTallMel Ha NMPUMEHEHHE MAaTeMaTUYeCKUX 3HaHWW U pelIeHHs 3aJad B 00JacTH
COXPAHHOCTH OKpPY’KaIOIIeH cpeiabl, IUJIAHUPOBAaHUS MOCTYNKOB U OLEHKH HX BO3MOXKHBIX
MOCIEACTBUM ISl OKPY>KaIOLIEH cpesibl, OCO3HAHHEM IJI00ATbHOTO XapakTepa AKOJIOTHYECKUX
mpo0JieM U MyTel UX pPelIeHus;

8) ajanTanus K U3MEHAIIMMCS YCJIOBUSM COIUAILHOM U IPUPOJTHOI Cpebl:

TOTOBHOCTBIO K JIEHCTBHUSAM B YCJIOBMSAX HEONPEAEIEHHOCTH, MOBBIILEHUIO YPOBHS CBOEH
KOMIIETEHTHOCTH 4€pe3 MPAKTUYECKYIO EATEIbHOCTh, B TOM YHCIIE YMEHUE YUHUTHCS y IPYTUX



Jro/iel, MpuoOpeTaTh B COBMECTHON JE€STEIbHOCTH HOBBIC 3HAHUS, HABBIKM M KOMIICTCHLIUU M3
OTIbITa IPYTHX;

HE00XOIMMOCTBIO B ()OPMHUPOBAHUU HOBBIX 3HAHWU, B TOM uuciie (GOPMYIHPOBATH HJIEH,
MOHSTHS, TUIOTE3bl 00 00BEKTax M SBJICHUSX, B TOM YHCIE paHee HEH3BECTHBIX, OCO3HABATh
neGuIUTH COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH, IIIAHUPOBATH CBOE PAa3BUTHE;

CIOCOOHOCTBIO  OCO3HABATH CTPECCOBYK) CHUTYyallUl0, BOCIPHUHMMATh CTPECCOBYIO
CUTYyallUl0 KaK BbI30B, TPeOYIOIIUl KOHTpMEp, KOPPEKTHPOBAaTh MPUHUMAEMbIC PpEIICHUS U
neicTBus, GopMyIHpoOBaTh U OLIEHUBATh PUCKU U TIOCEACTBUA, (POPMUPOBATDH OTIBIT.

METANIPEJMETHBIE PE3YJIbTATHI

Ilo3HaBaTe/bHbIE YHMBeEPCAJIbHbIE YUeOHbIe JelicTBUS

ba3oBble JJornueckue JeiicTBUA:

® BbBUIBJIAATH W XAPAKTCPHU30BATH CYHICCTBCHHBLIC IMPU3HAKKW MAaTCMATHUYCCKUX 06’I)CKTOB,
MOHSTUN, OTHOIIEHUH MEXIy MOHATHAMH, (HOPMYIHpPOBATH OMpPENEICHUS TOHITHIA,
yCTaHABIWBATh CYIIIECTBEHHBIN MPU3HAK KiacCU(HUKAIIMK, OCHOBAHUS JIJIsi 0000IICHUS 1
CpaBHEHHMS, KpUTEPUHU MTPOBOANMOIO aHAIIN3A;

® BOCIPHUHHUMATh, (POpPMyIUpOBaTH U NPeOoOPa30BBIBATH CYXKACHUS: YTBEPAUTEIbHBIE H
OTpuLaTeNbHbIE, EAMHUYHBIC, YACTHBIE U OOIIUE, YCIOBHBIE;

® BBIABIATH MAaTEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MPOTHBOpPEUHs B (DaKTax,
JaHHBbIX, Ha6J'IIOI[CHI/I$IX U YTBCPXKIACHUAX, IMpE€AjlaraTb KPUTCPUH OJId BbIABJICHHA
3aKOHOMEPHOCTEH U IPOTUBOPEUHIA;

® JCJIaTb BBIBOABI C HCIIOJIb30BAHUCM 3aKOHOB JIOTUKHU, ACAYKTHBHLIX W HHAYKTHUBHBIX
YMO3aKJIIOUeHUH, YMO3aKIIOUECHHI IO aHAJIOTHH;

e pa30uparh I0KA3aTeIbCTBA MATEMATUYECKUX YTBEPKACHUH (IIPSIMbIE U OT MPOTUBHOTO),
MPOBOJIUTH CAMOCTOSITEILHO HECJIOXKHBIE JOKA3aTeNbCTBA MaTEeMaTHYECKUX (DaKTOB,
BBICTpAaUBaTh apryMEHTalUIO, MPUBOIUTh MPUMEPHl U KOHTPIPUMEPHI, 0OOCHOBHIBATH
COOCTBEHHBIE PACCYK]ICHNUS,

e BEIOWpaTh crocod pemieHUsT y4eOHOM 3amayu (CpaBHUBATH HECKOJIBKO BapHAHTOB
pelicHus, BI:IGI/IpaTb HaI/IGOHCe HO,Z[XOI[SIH_II/II\/'I C y‘IéTOM CaMOCTOATECIIbHO BBIACJICHHBIX
KpUTEPHUEB).

ba3oBble ucciieqoBaTe/ibCKHe AeCTBUS:

® WCIOJIb30BaTh  BONPOCHl  KaK  HMCCJIEAOBATENbCKUH  MHCTPYMEHT  TO3HAHMS,
(dbopMynupoBaTh BOMPOCH, (PUKCUPYIOIINE MPOTUBOPEUrE, MPOOIeMy, CaMOCTOSTEIHHO
YCTaHaBJIMBATb MCKOMOC U JAaHHOC, q)OpMI/IpOBaTI) TUIIOTE3Y, APpTryYMCHTHUPOBATH CBOIO
MO3UINI0, MHEHHUE;

¢ [IpOBOAUTHL IO CaMOCTOATCIBHO COCTABJICHHOMY ILIaHY HECJIO0XHBIN OKCIICPUMCHT,
HEOOJbIIOe HCCIEAOBAHWE [0 YCTAHOBJICGHHWIO OCOOEHHOCTEH MaTeMaTH4eCKOro
00BeKTa, 3aBUCUMOCTEN 00BEKTOB MEXKIY COOOM;

® camMoOCTOATEeNbHO  (opmynupoBaTh O00OOIIEHUST M  BBIBOJBI IO  pe3yJIbTaTaMm
MPOBEAEHHOTO HAOMIOEHUS, WUCCIEeNOBaHMs, OICHUBATh JOCTOBEPHOCTH IMOJTYYEHHBIX
pe3yabTaTOB, BHIBOJIOB U 0000IIECHMIA;

® [POTHO3UPOBATH BO3MOKHOE Pa3BUTHE MPOIECCa, a TAKXKE BBIIBUTATH MPEANOI0KECHUS
O €ro pa3sBUTHUU B HOBLIX YCJIOBUAX.

PabGora ¢ undopmanmeii:

®  BBIABIATH HEJOCTATOYHOCTh M H30BITOYHOCTH MH(OPMAIINH, JaHHBIX, HEOOXOAUMBIX IS
peleHus 3a1auy;

e BBHIOMpATh, AHATU3UPOBATH, CHUCTEMATU3UPOBATh M HHTEPIPETHPOBATh HH(OPMALINIO
pa3INYHbBIX BUAOB U (POPM NpeACTaBICHUS;



BbIOUpaTh (opMy mpeAcTaBieHUs] HHGOPMALIMU U WILTIOCTPUPOBATh pelIaeMble 3aauu
cXeMaMH, JrarpaMMaMu, HHOH rpadukoil 1 uX KOMOWHAINAMU;

OLICHUBATh HAJEKHOCTh MHMOPMAIMK 10 KPUTEPUSAM, NPEUIOKEHHBIM YUYUTENIEeM WU
c(OpMYIHPOBAHHBIM CAMOCTOSTENBHO.

KoMmyHHKaTHBHBIE YHUBEpCAJIbHbIE y4eOHbIE 1efiCTBHUSA:

BOCIIPUHUMATh U (POPMYJIUPOBATH CYXKJICHHUS B COOTBETCTBHU C YCIIOBHSAMHU M ICIIIMHU
OOmIeHMsI, SICHO, TOYHO, TPaMOTHO BBIPaXKaTh CBOIO TOYKY 3pPCHHSI B YCTHBIX U
MUCBbMEHHBIX TEKCTaX, JaBaTh MOSCHEHHUS IO XOAY PEIICHUS 3a/1a4l, KOMMEHTHPOBAThH
MOJTyYCHHBIA PE3yJIbTaT;

B XOJIe OOCYXKICHHSI 3a7aBaTh BOIPOCHI 1O CYMIECTBY OOCYXKIaeMOH TEMBbI, TIPOOJIEMBI,
peliaeMoii 3a1a4un, BHICKa3bIBaTh UJEH, HAIICIICHHBIC HA MOUCK PELICHHs], COTIOCTABIISTh
CBOM CYXXJICHUS C CYXJICHHUSIMH JIPYTHX YYaCTHHKOB JTUAJIOTA, OOHAPYKHBATh pPa3Inure
M CXOJICTBO TMO3UIUH, B KOppeKTHOW (opme GdopMynupoBath pa3HOTNIACUS, CBOU
BO3PaKCHUS;

MPEJICTABIIATh PE3yJbTAaThl PEIICHHS 3a7aud, SKCIECPUMEHTa, UCCIICOBAHHS, MPOCKTa,
CaMOCTOSITENILHO BBIOMpaTh (PopMaT BBICTYIUICHHS C Y4YETOM 3a7ad MPE3CHTAIUU U
OCOOCHHOCTEH ayJAMTOPHH;

MOHUMATh U MCIIOJIH30BAaTh MPEUMYIIECTBA KOMaHIHOW U HHIWBUIYATbHOU paOOThI TpU
peIIeHNN YU4eOHBIX MaTeMaTHYCCKHX 3a7ad;

MPUHUMATH I1eJIb COBMECTHOU JIESATEIBHOCTH, IJIAHUPOBATh OPTaHHM3AI[MI0 COBMECTHOU
paboTHI, pactpeeNsaTh BUIBI padoOT, TOTOBAPUBATHCS, OOCYKIATh MPOIIECC U Pe3yIbTaT
paboThI, 00001IaTE MHEHUS HECKOJIBKUX JIFOJICH;

y4acTBOBATh B IPYIIMOBBIX (hopMax paboThI (00CYKIeHHS, OOMEH MHEHUSIMH, MO3TOBBIC
IITYPMBI U JPYTHE), BBITIOTHATH CBOKO YaCcTh pa0OTHI M KOOPJAHMHUPOBATH CBOU JICHCTBUS
C IPYTUMU YJIEHAMHU KOMAaHJIbI, OIICHUBATh KA4€CTBO CBOETO BKJIa/Ja B OOMIMH MPOAYKT
0 KpUTEPHSIM, CHOPMYITHPOBAHHBIM YUYACTHHKAMHU B3aUMOJICHCTBUS.

PerJIHTI/IBHLIe YHUBEPCAJIBHBIC y‘leﬁﬂble JeHCTBUSA

Camoopranuzamnus:

CaMOCTOSITENIbHO COCTABJIATh IIJIaH, alTOpPUTM pelleHHus 3afadyd (WIK €ro 4acThb),
BbIOMpaTh CHOCOO peleHUs ¢ Y4YETOM HMEIOLIUXCS PECypcoB U COOCTBEHHBIX
BO3MOXHOCTEH, apryMEHTUPOBaTb U KOPPEKTUPOBATb BAPHAHTBHI PEUICHUN C y4&TOM
HOBOMW MH(pOpMaIUH.

CaMOKOHTPOJIb, IMOIIHOHAJIbHbI MHTE/JIEKT:

BJIAJIETh CIIOCOOAMHU CaMONPOBEPKH, CAMOKOHTPOJIA IpoIlecca U pe3ysbTara pelieHus
MaTeMaTH4YeCKOU 3a1a9u;

NpeBUACTh TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTh NPH PELICHUH 33Ja4H, BHOCHTH
KOPPEKTHBHI B JIESTEILHOCTh Ha OCHOBE HOBBIX OOCTOSTENLCTB, HAHJAECHHBIX OIIMOOK,
BBISIBJICHHBIX TPYJHOCTEH;

OLIGHUBATh COOTBETCTBHE PE3yJIbTaTa JAEATEIbHOCTH MOCTABICHHOW IIENTM U YCIOBHSM,
OOBSACHSTH MPUIMHBI JOCTHKECHUS WM HEJJOCTHKEHUS IIeIIH, HaXOJUTh OIHMOKY, 1aBaTh
OLIEHKY NPHOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATDBI

K xonmy oOydeHus B 7 Kjacce OOYYArOIIMKCS TONYYHT CIEAYIONUE TPEIMETHBIC

pE3yJIbTaTHhI:



Yurate wHOpMAIHIO, MPEICTaBICHHYI0 B Ta0NWIaX, HAa JuarpamMmax, NpeACTaBIsAThH
JaHHBIC B BUJE TAOJHI, CTPOUTH JUATPAMMBbI (CTOJIOMKOBBIE (CTOJNOYATHIE) M KPYTOBBIE) IO
MacCUBaM 3HAYECHUH.

OnuceiBaTh M HUHTEPIPETUPOBATH DPEAJbHBIE YWCIOBHIE JaHHbBIC, IPE/ICTaBICHHBIE B
TabNuIax, Ha AuarpaMMax, rpaukax.

Hcnonp3oBaTh [ OMNHMCAHHUA JAHHBIX CTAaTUCTUYECKHE XapaKTEPUCTHKHU: CpeaHee
apumeTHyecKoe, MeJMaHa, HanboJbllee U HaMMEHbIIIee 3HaUeHUs, pa3Max.

WNmets mpexactaBieHue o ciayyailHOW M3MEHYMBOCTHM Ha HpHUMepax LeH, (U3HUECKUX
BEIMYMH, AaHTPONOMETPUYECKUX JAHHBIX, HMMETb MPEACTABIEHUE O CTATUCTHUYECKOMN
YCTOMYUBOCTH.

K koniy oOyuenHus B 8 kJjiacce OOydaroOIIMHCS MOJYYHT CJEAYIOIIUE NpPEIMETHbIC
pE3yJIbTaTHhI:

W3Bnekatb M mpeoOpa3oBbIBaTh HMH(OpMAIMIO, TPEJICTaBICHHYI0 B BHJE TaOuul,
auarpamm, rpaukoB, MpenCTaBIsATh JaHHbIE B BUJIE TaOIHIL, JUarpamMmm, rpadukos.

OnuceiBaTh JaHHBIE C TOMOLIBIO CTATUCTUYECKUX MOKA3aTeNe: CPeTHUX 3HAUEHUN U Mep
paccenBaHusl (pa3max, JUCTIEPCHS M CTaH/IapTHOE OTKIIOHEHHE).

HaxonuTh 4YacTOThl YHMCIOBBIX 3HAUYEHUM M YACTOTHl COOBITUH, B TOM 4YHCIE IO
pe3yibTaTaM U3MEpPEeHUN U HAOIIOCHUH.

HaxonuTh BEpOATHOCTH CIIydalHBIX COOBITMM B  ONbBITax, 3Has BEPOATHOCTH
AJIEMEHTApHbIX COOBITUH, B TOM YHCJIE B ONbITAX C PABHOBO3MOXKHBIMH 3JIEMEHTAPHBIMU
COOBITUSIMHU.

Hcnonp3oBath rpaduyeckue MOJENH: JIEPEBO CIy4YalHOIrO HSKCIEPUMEHTA, JAMarpaMMbl
Olinepa, 4nuciaoBas npsmasi.

OnepupoBaTh TNOHATHUSMHU: MHOXECTBO, TOJMHOXKECTBO, BBIMOJHITH ONEpallMi HaJ
MHOXECTBaMU: O0bEIMHEHHUE, MEepeceueHue, JIOMOJHEHNE, NMEePEUUCIATh 3JIEeMEHThl MHOXKECTB,
MIPUMEHSATH CBONCTBA MHOXECTB.

Hcnonb3oBaTe Tpaduueckoe MPEACTaBICHUE MHOXECTB M CBS3eH MEXIY HUMH JUIS
ONHCAHUsl TPOLIECCOB U SBJIEHUIH, B TOM 4MCJIE NpPU PEUICHMH 33aJad U3 JAPYTUX Y4eOHBIX
IIPEIMETOB U KYPCOB.

K xoniy obOydyenuss B 9 kJjacce 0OOydYarOmMIACS TOJYYUT CIEAYIONMIAE TMPEIMETHBIE
pE3yJIbTaThI:

W3Bnexkate u mpeoOpa3oBbiBaTh HHPOPMAIHMIO, TIPEICTABICHHYIO B  Pa3IMYHBIX
UCTOYHUKAX B BHUJE TaONHIl, qUarpamm, rpaukoB, MPEACTaBIATh JaHHBIE B BHJIE TaOmuII,
auarpamm, rpaukoB.

Pemate 3amaun opraHM30BaHHBIM IEepeOOPOM BApHUAHTOB, a TAKXKE C HCIIOJIb30BaHUEM
KOMOHMHATOPHBIX MPABUII U METOJIOB.

Hcnonb3oBath onucareabHble XapaKTEPUCTUKH ISl MACCUBOB UMCJIOBBIX JAHHBIX, B TOM
quclie CpeJHIE 3HAUECHUSI U MEpPbI pacCEeBaHUSI.

HaxoauTh 4acTOThl 3HAYEHUH U 9aCTOTHI COOBITHS, B TOM YHUCIIE MOJIB3YsICh pe3yIbTaTaMu
MIPOBEEHHBIX U3MEPEHUN U HAOIIOACHUH.

HaxonuTh BEpOSTHOCTH CIIy4allHBIX COOBITMH B H3YyYEHHBIX ONBITaX, B TOM YHCJIE B
OTBITaX C PaBHOBO3MOXHBIMU 3JIEMEHTAPHBIMU COOBITHSIMH, B CEpUSAX HCHBITAHHUI 10 MEPBOrO
ycIexa, B CepusaxX UcnelTaHuil bepHymn.

NMeTs npencrtaBiaeHue o cIyd4aiiHON BEJIMYMHE U O PACIPEIEICHUN BEPOSITHOCTEM.

Hmetsb mpencTaBiieHHE O 3aKOHE OOJIBLIMX YHCEeN KakK O MPOSBICHUM 3aKOHOMEPHOCTH B
CIIy4aifHO U3MEHYHMBOCTH M O POJIM 3aKOHA OOJIBIINX YKCEN B IPUPOJAE U OOIIECTBE.



TEMATHYECKOE INTAHUPOBAHHUE

7 KJIIACC
KoJsanyecTBo 4acoB DJIeKTPOHHbIE
Ne o/ HaunMeHoBaHMe pa3/ie/ioB U TeM (uu¢posbie)
B NMporpamMmblI Bcero Kontpoaeusie | - Tpaxrudeckn o0pa3oBaTejibHbIE
padoThI e padoThbl pecypeb
bubnnoreka IIOK
! TpezicTapenye HanHbX / 2 https://m.edsoo.ru/7f415fdc
bu6mmoreka [JOK
2 Onucarenbras craTucruKa 8 ! https://m.edsoo.ru/7f415fdc
. bu6mmoreka [IOK
3 Coryualinas H3MEHTMBOCTS 6 ! https://m.edsoo.ru/7f415fdc
bu6mmoreka [JOK
4 Brenenme 5 Teopuio rpados 4 https://m.edsoo.ru/7f415fdc
5 BeposiTHOCTB M yacToTa Ciry4yaitHOro 4 1 bubnnorexa [IOK
COOBITHS https://m.edsoo.ru/7f415fdc
. bubmuoreka [{OK
6 O0001IeHe, cUCTEMaTH3aLMs 3HAHUH 5 2 https-//m.edsoo.ru/7f415fde
OBUIEE KOJIMYECTBO YACOB I10 34 5 5
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8 KJIACC

Ne ni/m

HaumeHnoBaHue pa3/iesioB U TeEM
MPOrpamMMbI

KoauuyecTBo 4acoB

Bcero

KoHnTpoibHbIe
padoTsbI

IIpakTHYeckue
padoThbI

DJIeKTPOHHbIE
(undposbie)
o0pa3oBarte/ibHbIE

pecypchl

[ToBTOpEHME Kypca 7 kiacca

bubmuoreka [JOK
https://m.edsoo.ru/7f417fb
2

OmmcarebHas craTucTuka. PaccenBanie
JAHHBIX

bu6mmoreka [JOK
https://m.edsoo.ru/7f417tb
2

MHuoxecTBa

bu6mmoreka [JOK
https://m.edsoo.ru/7f417fb
2

BeposiTHOCTH citydaitHOTO COOBITHS

but6mmoreka [JOK
https://m.edsoo.ru/7f417fb
2

Brenenue B Teoputo rpados

bu6mmoreka [JOK
https://m.edsoo.ru/7f417fb
2

Crny4aiiHpie cCOOBITHS

bubnuoreka [JOK
https://m.edsoo.ru/7f417fb
2

O000111eH1E, CUCTEMATHA3ALNS 3HAHUHI

bub6mmoreka [JOK
https://m.edsoo.ru/7{417fb
2

OBIIEE KOJIMYECTBO YACOB ITO
[TPO'PAMME

34




9 KJIACC

Ne ni/m

HaumeHnoBaHue pa3/iesioB U TeEM
NMPOrpamMmMbl

KoauuyecTBo 4acoB

Bcero

KonTpoabHbl
e padoThbI

IIpakTH4eckue
padoThbI

DJIEeKTPOHHbIE
(undposbie)
o0pa3oBaTe/ibHbIE

pecypchl

[ToBTOpenue kypca 8 knacca

bubmuoreka [JOK
https://m.edsoo.ru/7f41a30
2

DneMeHThl KOMOMHATOPUKU

bu6mmoreka [JOK
https://m.edsoo.ru/7f41a30
2

['eomeTpuyeckas BEpOSATHOCTh

bu6mmoreka [JOK
https://m.edsoo.ru/7f41a30
2

Ucneiranus bepnyinum

bu6mmoreka [JOK
https://m.edsoo.ru/7f41a30
2

CnyyaliHasi BeTu4uHa

bu6nmoreka [JOK
https://m.edsoo.ru/7{f41a30
2

O0600111eH1E, KOHTPOJIb

10

bubmuoreka [JOK
https://m.edsoo.ru/7f41a30
2

OBIIEE KOJIMYECTBO YACOB ITO
I[TPOTPAMME

34







INIOYPOYHOE IIVIAHUPOBAHUE

7 KVIACC
N KoJinuecTBo yacos Jara DJIeKTpOHHbBIE N (pPoBBIE
n/_n Tema ypoka Beero Kontpoabubie | Ilpakruyeckue | H3YYeHH o0pa3oBaTte/ibHbIE
padoTbI padoThI s pecypcbl
1 [IpencraBienue qaHHBIX B 1 bubmuoreka [JOK
Tadymmax https://m.edsoo.ru/863ec 18
’ IIpakTryeckue BBIYUCICHUS 110 1 bub6nuoreka [IOK
TaOJUYHBIM JJAHHBIM https://m.edsoo.ru/863ec324
3 W3Bnedenne u HHTEpIpETALUS 1 bubnuoreka [{IOK
TaOJIMYHBIX JTaHHBIX https://m.edsoo.ru/863ec78e¢
4 ITpaxtuueckas padora "Tabnuipr" 1 1
I'paduaeckoe npencraBieHue
5 JIAaHHBIX B BUJI€ KPYT'OBBIX, 1 bubmmoreka [IOK
CTOJIOMKOBBIX (CTOJIOYATHIX) https://m.edsoo.ru/863ed18e
JarpaMmm
o | e nroemoeme . | B 10K
PHMEPDI JIEMOTP https://m.edsoo.ru/863ed602
JarpaMmm
7 [Tpaktuueckas pabora 1 1 bu6mmoreka [IOK
" lnarpamMmpl" https://m.edsoo.ru/863ed72¢
] Yucnossie Habopbl. CpenHee 1 bubmuoteka [IOK
apudmernyeckoe https://m.edsoo.ru/863ed846
9 Yucnossle Habopbl. CpenHee 1 bubnuoreka [{IOK
aprupMeTHIECKOE https://m.edsoo.ru/863ed846
10 Menuana 4rciioBOro Habopa. 1 but6mmoreka [JOK
Y CTOWYNBOCTH MEIMAHbI https://m.edsoo.ru/863edb3e
1 Menuana 4rciioBoro Habopa. 1
Y CcTOMYUBOCTDh MEIHUAHbBI
12 [Tpaktruueckas padota "Cpennue 1 1 bubmuoreka [JOK




3HaueHus"

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

HauOospiee 1 HauMeHbIIIEe

but6mmoreka [{OK

13 3HAYEHHsI YUCIOBOTO Habopa. https:/m.edsoo.ru/863ee07a
Pasmax
Haubonbiiee u HauMeHbl1ee
14 3HAYEHUS YMCIIOBOTO Habopa.
Pa3zmax
Haubonbiiee u HauMeHblIee
15 3HAYEHUsI YUCIIOBOTO Habopa.
Pazmax
6 | Mormoman oo e o LOK
o https://m.edsoo.ru/863ee390
OmnwucarenpHasi CTATUCTUKA
17 CnyyaiiHasi ”3BMEHYMBOCTD bubmuoreka [[OK
(mpumeps!) https://m.edsoo.ru/863ee4bc
18 YacToTa 3HaYECHUM B MAaCcCHBE but6mmoreka [{OK
JTAHHBIX https://m.edsoo0.ru/863ee69¢
19 oy IIHDOBKA bubauoreka [JOK
PYHIHp https://m.edsoo.ru/863ee9d0
20 I'ucrorpammsl
bubmuoreka [JOK
21 Tucrorpamu! https://m.edsoo.ru/863eeelc
2 [IpakTrueckas pabota bubmuoteka [IOK
"CrydaiiHasi ”3MEHYHBOCTS" https://m.edsoo.ru/863eecc8
33| Tpenerasmene s Bubmorera LIOK
perl a https://m.edsoo.ru/863eef52
MOMOIIIBIO Tpada
Crenenb (BaJIGHTHOCTb)
24 BepiuHbL. Yucno pédep u bubnuorexa [JOK

CyMMapHasi CTeIeHb BEPIIHH.
Ilenpb u 1uKn

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




emnps u nuki. [TyTs B rpade.

but6mmoreka [{OK

2 Hpencrapnetue o caasnocTh ! https://m.edsoo.ru/863ef236
rpaa

2 [IpencraBnenue 06 1 but6mmoreka [JOK
OpPHEHTHUPOBAHHBIX Tpadax https://m.edsoo.ru/863ef3b2

27 CrnydaifHbI{ OTIBIT U CITy4aiHOE 1 bubnuotexa [JOK
COOBITHE https://m.edsoo.ru/863ef4d4
BeposiTHOCTB 1 yacToTa COOBITHSI.

8 Ponb ManoBeposTHBIX U 1 bu6mmoreka [IOK
MPaKTUYECKH JIOCTOBEPHBIX https://m.edsoo.ru/863ef646
COOBITHI B IPUPOJIC U B OOIIECTBE

29 Momneta u urpanbHasi KOCTb B 1
TEOPHH BEPOSITHOCTEH

30 [TpaxTuueckas pabora "Yactora 1 bubmuoreka [[OK
BbINa/IeHUs opia" https://m.edsoo.ru/863ef8a8
KonTponbHas paboTa no temam

31 "CiyyaiiHasi UBMEHUHUBOCTb. | bubnmnoreka [JOK
I'padsl. BeposiTHOCTH citydaiiHOTO https://m.edso0.ru/863f0186
coObITHS"

3 [ToBTOpeHwue, 06001IIeHNE. 1 but6mmoreka [JOK
[IpencraBieHye JaHHBIX https://m.edsoo.ru/863efa24

33 [ToBTOpEeHme, 0600IICHHE. 1 bubnuorexa [JOK
OmnwucarenpHasi CTATUCTUKA https://m.edsoo.ru/863efbaa
[ToBTOpeHwue, O606H£€HI/IC. Butmiorexa [[OK

34 BeposiTHOCTH citydaiiHOTO 1

COOBITUSA

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

OBIIEE KOJIMYECTBO YACOB ITO
I[TPOTPAMME
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8 KJIACC

No KoJjuyecTBo yacos Hara DJIeKTpOHHbIe HU(poBbIE
n/-n Tema ypoka Beero Koutpoasbnbie | IlpakTtuyeckune | H3Y4YEHH oOpa3oBaTesIbHbIE
padoThbI padoThI A pecypchl
1 [IpencraBieHue JaHHBIX. 1 bu6mmoreka [JOK
OnucarenpHasi CTATUCTUKA https://m.edso0o.ru/8631029¢
) Cry4aitHasi ”3MEHYHUBOCTb. 1 bubnuorexa [JOK
Cpennue yncioBoro Habopa https://m.edsoo.ru/863f03fc
3 Cny4vaitaple coObITHS. BeposiTHOCTH 1 bubmuoreka [JOK
Y 4aCTOTBI https://m.edsoo.ru/863f0578
p | e Buaoness LOK
CPOATHOCTEH: MOHE p https://m.edso0.ru/863f076¢
KOCTh
bu6mmoreka [JOK
> OriioneHus ! https://m.edsoo.ru/863f0a50
6 Jucnepcus yuciaoBoro Habopa 1 bubmorexa LIOK
p p https://m.edsoo.ru/8631f0a50
7 CrannmapTHOE OTKIIOHEHUE 1 bubnuorexa [JOK
YHCIOBOro Habopa https://m.edsoo.ru/863f0bfe
8 JnarpaMMbl paccerBaHUs 1 buGimotera [IOK
p P https://m.edsoo.ru/863f0eab
9 MHOX€eCTBO, TTOJIMHOKECTBO 1 bubmorexa HOK
> IO https://m.eds00.ru/863f1180
0| oomeumene nepoccucnme. | BuSmiorerca LIOK
8 - T1ep ’ https://m.edsoo.ru/863f143c
JIOTIOJTHEHUE
CaoiicTBa onepanuii Haj
11 MHOKE€CTBAMHU: TIEPEMECTUTEIIHBHOE, 1 bubmuorexa [JOK

COYETaATENILHOE,
pacrnpenenuTeabHOE, BKIIOUCHUS

https://m.edsoo.ru/863f1784




['paduueckoe mpencraBieHue

bu6mmoreka [JOK

12 MHOXKeCTB https://m.edsoo.ru/863198¢
KonrtponbHas pabora no Temam

13 n n

Cratuctuka. MHOXKECTBa

14 DreMeHTapHbIe COOBITHS. bubnuorexa LIOK
CiryqaifHple COOBITHS https://m.edsoo.ru/863fldec
buaronpusarcTByromue BuGmuorexa LIOK

15 SCMEHTAPHEIE COOBITH. https://m.edsoo.ru/863fldec
BepositHOCTH cOOBITHIH T ]
bnaronpusArcTByomue BuGmuorexa [IOK

16 3JIEMEHTapHbIE COOBITHS. https://m.edsoo.rw/863f1£72
BepositHocTH cOOBITHIT — ]
OmnBITH C pAaBHOBO3MOYKHBIMHU Bubmorexa LIOK

17 3JIEMEHTAPHBIMU COOBITUSMHU. )
CoryaiiHbIii BEIGOD https://m.edsoo.ru/863f21ca
OnBITH C pAaBHOBO3MOYKHBIMHU

18 JIEMEHTAPHBIMH COOBITUSMHU. E;I6£?/(£e£(]ior§/8 6302 1ca
Cayualinblii BEIOOD DS ]
[Ipaktruyeckas padora "ONBITHI ¢ Bubnnotexa LOK

19 PaBHOBOSMOKHEIMHU " https://m.edsoo.ru/863f235a
3JIEMEHTAPHBIMU COOBITUSIMHU

bu6mmoreka [IOK

20 Jlepeso https://m.edsoo.ru/863{2ade
CaoiicTBa AepeBa: €AMHCTBEHHOCTD

71 IIyTH, CYLIECTBOBAHUE BUCSIYEH bubnuoreka [JOK
BEPILUHBI, CBA3b MEXKY YUCIOM https://m.edsoo.ru/863f2bac
BEPIINH W YHUCIIOM pEOEp

bu6mmoreka [JOK
22 TpaBHio ymHOKCHHS https://m.edsoo.1u/863{2cd8
23 [TpaBuiiO0 yMHOXKEHHUS buGmotera [IOK

https://m.eds00.ru/86312¢36




bu6mmoreka [JOK

24 [TpoTuBoMONOKHOE COOBITHE 1 https://m.edsoo rw/863f28a
75 Huarpamma Diinepa. O0beuHEHNE 1 bubnuorexa [IOK
U riepecevyeHre COObITHIA https://m.edsoo0.ru/863f3214
26 HecoBmectnbie coobiTusi. Dopmyna 1 bubnuorexa LIOK
CJIO’KEHUS BEPOSITHOCTEH https://m.edsoo.ru/863{3372
27 HecoBmecTnblie coObitus. opmyna 1 bubmmoreka [IOK
CJIO)KEHUS BEPOSTHOCTEH https://m.eds00.ru/863f3764
[IpaBu0 yMHOXKEHUS
28 BEPOATHOCTEN. Y CIIOBHAsS 1 bubnuoreka [JOK
BepoATHOCTh. HezaBucumblie https://m.edsoo.ru/863f38ae
COOBITHS
[IpaBuno yMHOXEHUS
29 BEPOATHOCTEH. Y ClIOBHAS 1 bubmuoreka [JOK
BepoATHOCTh. HezaBucumblie https://m.edsoo.ru/863f3b06
COOBITHS
30 [Ipencrasnenue ciry4aitHOro 1 bubnuoreka LIOK
JKCIIEPHMEHTA B BUJIE JIepeBa https://m.edsoo0.ru/86313cbe
31 [IpencraBnenue ciry4aitHOro 1 bubnuoreka [JOK
SKCIIEPHMEHTA B BUJIE IepEeBa https://m.edsoo.ru/863f3120
52| Tpercrammene . 1 Butmiores LIOK
pea A : https://m.edsoo.ru/863f4128
OnucarenabHasl CTATUCTUKA
bu6mmoreka [JOK
33 [ostopenne, obobmenne. I'pagor ! https://m.edsoo.ru/863{4312
KonrtponbHas pabora no remam
34 "Cny4aiiHble COOBITHSL. 1

BepositHocTs. ['padsr"

OBUIEE KOJIMYECTBO YACOB I10
[TPOTPAMME
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9 KJIACC

e KosnyecTBo yacos Hara DJIeKTpOHHbIe HU(poBbIE
n/-n Tema ypoka Beero Konrpoabnbie | IlpakTuueckue | H3y4YeHH o0pa3oBaTe/ibHbIE
padoThbI padoThI A pecypchl
1 [IpencraBnenue qaHHBIX 1 bubmmorexa HOK
et a https://m.edsoo.ru/863f47ea
2 OnmcaTenpHas CTaTUCTHKA 1 bubmmorexa HOK
https://m.edsoo.ru/863f47ea
3 Onepanuu HajJ COOBITHSIMU 1
4 HesaBrcuMocTh coOBITHI 1
5 Komb6unaropHoe npaBusio | bubnunoreka [JOK
YMHOKCHHS https://m.edsoo.ru/863f4el6
6 [TepecranoBku. @akrtopual. 1 bubmuorexa [JOK
CodeTaHusi ¥ YUCIIO COUCTAHHM https://m.edsoo.ru/863f4el6
bu6mmoreka [JOK
! Tpeyrombunk Hackans ! https://m.eds00.ru/86315014
[IpakTrueckas pabora
] "BorunicneHne BeposiTHOCTEH € 1 1 bubnuoreka [IOK
HCIIOJIb30BaHUEM KOMOMHATOPHBIX https://m.eds00.ru/863f5208
(GYHKIMH 3JIEKTPOHHBIX Ta0mmi"
I'eomeTpuyeckast BEpOSTHOCTb.
9 Crny4daifHpI{ BEIOOP TOUKH W3 1 bubmuorexa [JOK
(burypsl Ha MJIOCKOCTH, U3 https://m.eds00.ru/863f5884
OTpe3Ka, U3 IYTH OKPYKHOCTH
I'eomeTpuyeckast BEpOATHOCTb.
10 CrnyuaitHplii BEIOOp TOUKH U3 1 bubnuorexa [JOK
(burypsl Ha MIIOCKOCTH, U3 https://m.edsoo.ru/863f5a50
OTpe3Ka, U3 TYyTH OKPYKHOCTH
11 I'eomerpuyeckas BEpOATHOCTD. 1 bubmmoreka [IOK

CryqaifHpI{ BEIOOP TOUYKH W3

https://m.edsoo0.ru/863f5bfe




(burypsl Ha MIIOCKOCTH, U3
OTpE3Ka, U3 JYTH OKPY>KHOCTH

['eomeTpuyeckas BEpOSATHOCTb.
Crny4daifHpI{ BEIOOP TOUKH W3

bu6mmoreka [{OK

12 (burypsl Ha MJIOCKOCTH, U3 https://m.edsoo.ru/863f5e10
OTpe3Ka, U3 IYTH OKPY>KHOCTH
o | e s ooy B 10K
https://m.eds00.1u/863f6162
ycrexa
o | e s ey B 10K
https://m.eds00.1ru/863f6356
ycrexa
UcneiTanue. Ycnex u Heypayva.
15 Cepus vcTIbITaHU 10 IEPBOTO
ycrexa
16| Beponrnoorn cotwmt s cepu Bubmiorera LIOK
p . p https://m.edsoo0.ru/863f64d2
ucnblTaHuil bepHysm
o | e e e 10K
POTTHOC P https://m.eds00.ru/863f6680
ycnbITaHu bepHysum
13 [IpakTiueckas pabota bubnuorexa LIOK
"Ucnpitanus bepnymim” https://m.edsoo.ru/863{67de
19 CnyyaliHasi BeTMYMHA U bubmuorexa [JOK
pacrpeielieHue BepOsITHOCTEH https://m.edsoo.ru/863f6b44
20 MareMaTH4eCcKoe OKMIaHuE U bu6mmoreka [JOK
JUCIIEPCHS] CITyYaliHOM BEJIMYUHbI https://m.edsoo.ru/863f6dab6
| Brern e B 10K
A p https://m.eds00.1ru/863f6{86
CPEIHET0 3HAYCHUS BEJTMUMHbI
2 [TousiTHE 0 3aKOHE OOJBIIUX bu6mmoreka [{JOK

YUCCJI

https://m.edsoo.ru/863f72c4




N3mepenue BeposTHOCTEH C

bu6mmoreka [JOK

23
IIOMOII[BIO YAaCTOT https://m.edso00.ru/863f7652
24 [Tpumenenue 3akoHa OOIBIINX bubnuorexa [IOK
YyHcenl https://m.edso00.ru/863f7116
75 O06001enue, cucTeMaTH3aLHs bu6mmoreka [JOK
3HaHui. IlpencraBneHne JaHHbBIX https://m.edsoo.ru/863{783c
O0001menue, cucTeMaTH3aLUs
26 3HaHuM. OnucarenpHas
CTATHUCTHKA
| Qi cxcn BuSorea 10K
- Lpea A ' https://m.edso00.ru/863f893a
OmnucartenpbHast CTAaTUCTHKA
| Qostmeme e BGaoness LOK
1 Beb https://m.edsoo.ru/863f7ade
CJITY4alHOTO COOBITHS
O0006111eHIE, CHCTEMATH3AIHS
29 3HaHUW. BeposTHOCTH bubnmoreka [JOK
CITy4aitHOTO COOBITHS. DJIEMEHTHI https://m.edsoo.ru/863f7¢9¢
KOMOHMHATOPUKH
' https://m.edsoo.ru/863f7e¢54
KOMOMHATOPUKHU
O0001enue, cucTeMaTH3aLUs
31 3HAaHUH. DIEMEHTBI bu6mmoreka [IOK
KomOuHatopuku. CiydaiiHble https://m.eds00.ru/863f8408
BEJIMYUHBI M PACIIpeICIICHUS
32 g{i?{?dnéeléie’qi?if;fiz?lﬁt?;;m u buGmuorexa LIOK
Y https://m.edsoo.ru/863f861a
pacnpeesieHus
33 Hrorosas koHTposbHas paboTa bubmorexa TIOK

https://m.edso00.ru/863{8b56




34

O0001Ienne, cuCTEMaTH3aLHs
3HAHUU
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MPOBEPSIEMBIE TPEGOBAHUS K PE3YJIbTATAM OCBOEHUS OCHOBHOM
OBPA3OBATEJBLHOM ITPOT'PAMMBI

7 KJIACC
Kon .
DOBEDSEMOL0 IIpoBepsiemble nMpeIMeTHbIE Pe3yJILTATHI 0CBOEHUS] OCHOBHOIM
poBep o0pa3oBaTe/IbHON MPOrpaMMbl OCHOBHOT'0 0011Ier0 00pa3oBaHus
pe3yJabTarta
5 BeposTHOCTB M cTaTHUCTUKA
Yurate uH(pOpMaIMio, IpeCTaBICHHYIO B TaOIUIaX, HA AUarpaMMax,
5.1 MPEACTABISATh JaHHbIE B BHJAE TaOJMWIl, CTPOUTH JHUArPAMMBI
(cronbukoBbIe (CTOJIOUATHIC) M KPYTOBBIE) IO MAacCHBaM 3HauYCHHH
59 OnuceiBaTh M HMHTEPIPETUPOBATh pEANbHBIC YHCIOBBIE JaHHBIE,
) MIpEeJICTaBJICHHbIE B TAOIMIIAX, HA qUarpammax, rpabukax
Hcnons3oBath TUIs OMHCaHUs JTAHHBIX CTaTUCTUYECKUE
53 XapaKTepUCTUKH: CpelHee apuPMeTnIecKoe, MeiaHa, Hanbobliee U
HauMEHbIlIee 3HAYCHMsI, pa3Max
HmeTh nipeacTaBieHre 0O cydailHOM M3MEHUYUBOCTH Ha MpUMEpPax IeH,
5.4 (GU3MYECKUX  BEIMYHMH, aAHTPOTIOMETPHYECKHX JIAHHBIX, HMETh
MPEJICTABICHNUE O CTATUCTHYECKON YCTOMUYHNBOCTH
8 KJIACC
Kon .
DOBEDSIEMOro IIpoBepsiemble NpeAMeTHBIE Pe3yJILTATHI 0CBOEHHS OCHOBHOM
poBep o0pa3oBaTe/IbHOM NPOrpaMMbI OCHOBHOTO 00111ero 00pa3oBaHUA
pe3yJbTara
5 BeposTHOCTB M cTaTHUCTUKA
W3Bnekath W mpeoOpazoBbIBaTh HHQOpPMAIMIO, MPEACTABICHHYIO B
5.1 BUJE TaOJHI, AWarpaMM, TpaduKoB, TPEICTABIIATH IAHHBIC B BHJIC
TaOIIUI, TUarpamMm, rpadukoB
OnwuceiBaTh JaHHbIE C IOMOINBIO CTATHCTUYECKUX ITOKa3aTelei:
5.2 CpPeIHMX 3HAUYEHWW W Mep paccemBaHus (pa3max, AUCTIEPCHS H
CTaH/IapTHOE OTKJIOHEHHE)
53 HaxoauTh 4acTOTHl YUCIOBBIX 3HAUYEHUH U YACTOTHI COOBITHI, B TOM
) YHUCJIE 10 PE3yJIbTaTaM U3MEPEHUH U HAOIIOACHUI
Haxoauth BepOSTHOCTH CllydallHBIX COOBITMH B ONBITAX, 3HAS
54 BEPOSITHOCTH DJIEMEHTAPHBIX COOBITHI, B TOM YHCIIE B ONBITaX C
PaBHOBO3MOXHBIMHU AJIEMEHTAPHBIMH COOBITUSIMU
55 Hcnonp3oBaTh  TpauuecKkue  MOAETH:  JIEPEBO  CIydaifHOTO
) HKCIIEPUMEHTA, IUarpaMMBbl Diljiepa, YUCIIOBas IpsiMast
5.6 OnepupoBaTh MOHITUSMH: MHOXECTBO, IOJMHOKECTBO; BBITOIHAThH

oncpanu Hanqg MHOXCCTBaMU: 06L€,HI/IH6HI/IG, IEPECCUCHUC,
JOMNOJIHCHHUE; MCPCUUCIIATH 3JICMCHTHI MHOKCCTB, IPUMCHATH CBOMCTBA




MHOXXCCTB

Hcnonp3oBarhk Tpaduueckoe NpeNCTaBICHHEe MHOXKECTB U CBS3CH

5.7 MEXIYy HUMHM Il OIMCAHUS IIPOLIECCOB U SIBICHUM, B TOM YHUCIE IIPU
pELICHUH 3a7a4 U3 IPYTUX Y4eOHbIX IPEIMETOB M KYPCOB
9 KJIACC
Kon .
IDOBEDIEMOro IIpoBepsiemble NpeIMeTHbIE Pe3yJIbTAThI 0CBOCHHS OCHOBHOM
posep 00pa3oBaTe/ILHOI NPOrpaMMbl OCHOBHOI'O 00111er0 00pa30BaHusA
pe3yabTara
5 BeposiTHOCTB M cTaTUCTHKA
W3Bnekatb W mpeoOpa3oBBIBaTh HH(OPMAIMIO, IMPEICTABICHHYIO B
5.1 pasIMYHbIX HMCTOYHMKAX B BHJE TaOmul, auarpamMm, rpaduKoB,
NPEJCTABIISTh JAHHBIE B BUE TaOJIHIL, AUarpamMmm, rpaduKoB
59 Pemate 3a7auu OpraHu3oBaHHBIM 11€peOOPOM BapUAHTOB, a TaKXKe C
) UCIIOJIb30BaHNEM KOMOMHATOPHBIX MPAaBUJI U METOJIOB
Hcnonp30BaTh  ONMCATENbHBIE  XAPAKTEPUCTUKM I  MacCHBOB
53 YUCJIOBBIX JAHHBIX, B TOM YHCIE CpPEJHUE 3HA4YECHHs U MEphI
pacceuBaHus
54 HaxonuTh 4acTOTHl 3HAUYEHWH W YACTOTHI COOBITHS, B TOM YHCIIE
) H0JIb3YSICh PE3yJIbTaTaMU IPOBEAEHHBIX U3MEPEHUN U HAOJIIOJCHUH
Haxoautb BepoATHOCTH CITydyalHBIX COOBITHI B M3YyYEHHBIX OIbITaX, B
55 TOM UHUCJIE B ONBITaX C PaBHOBO3MOXHBIMU 3JIEMEHTapHBIMU
’ COOBITUSIMHM, B CEpHUSAX HCIBITAHUN JO TEpPBOrO Yycliexa, B CEepusix
ucnbITaHuil bepHyiuu
56 VMMeTs mpencTaBieHHE O CIy4allHOW BEIWYMHE UM O pacIpelelIeHUU
) BEPOATHOCTEM
MMmeTs mpesacTaBieHUE O 3aKOHE OONBIIMX YUCEN KaK O MPOSBICHUU
5.7 3aKOHOMEPHOCTU B CIy4YalHOM W3MEHYMBOCTM M O POJIU 3aKOHA

OOJIBITIMX YUCEN B IPUPOJIC U OOIIECTBE




IMTPOBEPAEMBIE 2JIEMEHTBI COAEP KAHUSA

7 KJIACC

Kon

IIpoBepsieMblii 3J1eMEHT COAEPKAHMS

5

BeposTHOCTB 1 cTaTuCTUKA

5.1

IIpencraBnenue JaHHBIX B BUjAE TaOJMll, AMarpamm, rpaukoB. 3amolHEHUE
TaOJMUL, YTEHUE M IOCTPOCHHE auarpaMM (CTOJIOMKOBBIX (CTOJIOYATHIX) U
KpyroBbix). UYreHue rpauKOB peaJbHBIX HpoleccoB. [3BiedeHue
nHPOpPMALIMK W3 JIUarpaMM M TaOJIUI, HCIOJb30BAaHHE M HHTEPIIPETAIUSI
JAHHBIX

52

OnucarenpHasi CTaTUCTHKA: CpeqHee apuMeTHUecKoe, MeauaHa, pa3sMmax,
HauOoJIbIIee U HAaUMEHbIIIee 3HaueHUsI Habopa YMCIOBBIX JaHHbBIX. [Ipumepsl
CIIy4ailHOM M3MEHYMBOCTHU

53

CayvaiiHplif 3KCTIEpUMEHT (OMBIT) M CilydaiiHoe coObiTHe. BeposiTHOoCcTh U
yacToTa. Pojb ManoBEpOATHBIX M MPAKTHUUECKHU JTOCTOBEPHBIX COOBITUH B
npupojie U B obmectse. MoHeTa U UrpajgbHas KOCTh B TEOPUU BEPOSITHOCTEH

54

I'pad, Bepmmua, pebpo. Crenenp BepummHbl. Yuciao pédbep U cymmapHas
creneHs BepmuH. [peacrasnenue o cBszHoct rpada. Llenn u mukisl. [lytu
B rpadax. OO0xom rpada (sinepoB myth). lIpencraBienue 00
OpPHEHTUPOBaHHOM rpade. Pemenne 3agau ¢ momopio rpados

8 KJIACC

Kon

IIpoBepsieMblii 3JIeMEHT CO/IeP:KAHUS

5

BeposTHOCTB U cTaThuCTHKA

5.1

Hpe,[[CTaBJ'ICHI/Ie JaHHBIX B BUC Ta6J'II/II_I, Juarpamm, r pa(pI/IKOB

5.2

MHO)KCCTBO, 9JICMCHT MHOXKECTBa, ITOJMHOXCCTBO. OHepaHI/II/I Hazg
MHOXCCTBAMM 06LC,HI/IHCHI/I6, NEPECCUYCHUEC, NOIMOJTHCHUEC

53

CaoiicTBa onepanuii HaJ, MHOKECTBAMH: MIEPEMECTUTEIBLHOE, COUETATEIIHBHOE,
pacnpeiesIuTeNbHOE, BKIFOUEHUS

5.4

Hcnonws3zoBanue rpaduyeckoro MpeCTaBICHUS MHOXECTB JIJIsi ONMUCAHUS
peabHBIX MPOLIECCOB U SBJICHHM, IPU PEIICHUHU 3a/1a4.

5.5

N3mepenne paccenBaHusl JaHHBIX. /[ucriepcust U cTaHOAPTHOE OTKIOHEHUE
YHCIOBBIX HA0OpOB. JlnarpamMma pacceuBaHMs

5.6

DneMeHTapHbIe COOBITHSL  ciydaiiHoro ombita. CiydailHbIe COOBITHS.
BepositHocTH  cOOBITHI. ONBITBL ¢ PAaBHOBO3MOXHBIMHM 3JI€MEHTapHBIMU
coObiTuaAMU. CrydaiiHplii  BeIOOp. CBSI3pb MEXIY MaJOBEPOSTHBIMU U
MPAKTUYECKU JOCTOBEPHBIMH COOBITUSIMU B IIPUPO/JIE, OOLIECTBE M HAyKe

5.7

HepeBo. CBONCTBa JEpEBbEB: E€IMHCTBEHHOCTb IIyTH, CYIIECTBOBAHHE
BUCAYEH BEPILIUHBI, CBA3b MEK/Y YUCIIOM BEPILUH U ynuciaoM pEodep. [IpaBuiio
yMHOXeHus1. Pemenue 3a1a4 ¢ nomolusko rpagos




[IpotuBononoxkueie coObiTusA. [uarpamma Diinepa. OObeauHeHHE WU

5.8 nepeceueHne coObiTHil. HecoBmecTHble coOBITHS. DopMmyrna CIOXKEHHS
BEPOSITHOCTEHN
5.9 YcnoBHas BeposTHOCTh. [IpaBuiio ymHo)eHus. HezaBucrumeie coObITHS
[IpeacraBnenne »sKcnepuMeHTa B BHIE JepeBa. Pemenue 3amad  Ha
5.10 HAaxO0’KJICHUE BEPOSATHOCTEW C MOMOUIBIO JI€PEBA CIYyYaHHOTO HKCIIEPUMEHTA,
auarpamm Jiiepa
9 KJIACC
Kon IIpoBepsieMblii 3J1eMEHT COAEPKAHUS
5 BeposTHOCTB M cTaTHCTHKA
[IpencraBieHue AaHHBIX B BHJIE TaOJUII, [UarpaMM, rpaukoB, HHTEpIpETALUs
5.1 MaHHBIX. UTeHHe W MOCTpOCHHE TaONHIl, Juarpamm, rpaduKoB MO peaTbHbIM
JTAHHBIM
5.2 [IepectanoBKkU U (akTOpUa
5.3 CoyeTaHusi ¥ YUCIIO COYETAaHUMN
5.4 Tpeyronpauk Ilackans. Pemenue 3aay ¢ uCnoiib30BaHNEM KOMOWHATOPUKHI
55 ['eomeTpuyeckass BeposATHOCTb. CnyuyaliHbId BBIOOpP TOUKM M3 (QUTYpHI Ha
IJIOCKOCTH, U3 OTpEe3Ka M U3 IyTHU OKPYKHOCTH
5.6 Hcneitanue. Ycnex u Heynada. Cepusi MCIIBITAaHUH 10 IEPBOTO ycnexa
57 Cepust ucneiTanuii bepHynnu. BeposTHOCTH cOOBITHII B CEpuUM HCIBITAHUN
bepnyinu
5.8 Crry4daiiHasi BeJIMYKMHA U pacupeiesIEHUE BEPOSITHOCTEN
59 Marematnueckoe oxugaHue u - gucnepcus. I[lpumepsl MaTeMaTHYECKOIo
O’KHUJAHMSI KaK TEOPETHUECKOI0 CPETHEr0 3HAUCHUSI BEJIMUMHbI
510 MaremaTuyeckoe OXUJAHHE W JUCIEPCHUS] CIIyYalHOW BEJIIMYMHBI «YHCIIO

YCIEXOB B CEpUU UCTIbITAaHUI bepHymny

5.11

[TonsitTue 0 3akoHe OONBIIMX YHUCeN. V3MepeHHne BepOsSTHOCTEH C TMOMOIIBIO
yacToT. Posih 1 3HaueHUe 3aK0Ha OOJIBIIINX YHCEI B MPUPOJIE U OOIIECTBE




ITPOBEPAEMBIE HA OI'D 11O MATEMATHUKE TPEBOBAHMUSA K PE3YJIbTATAM
OCBOEHHA OCHOBHOM OBPA30BATEJBHOM MPOT'PAMMBI OCHOBHOI'O
OBHIET'O OBPA3OBAHUA

Kon
NpoBepseMOro
TpeOoBaHUs

IIpoBepsiemble TPeGOBaHMS K MPeAMETHBIM Pe3yJIbTATAM OCBOEHUS
OCHOBHOM 00pa30oBaTeJIbHOI NMPOrpaMMbl OCHOBHOT0 00111ero
oOpa3zoBanusi Ha ocHoBe ®I'OC

YMeHue onepupoBaTh NOHATUSMU: MHOKECTBO, MOAMHOXECTBO, ONEpalluU
HaJl MHOXKECTBAaMH; YMEHHE ONEepHpPOBATh MOHATHAMMU: rpad, CBSI3HBIN rpad,
JI€pEeBO, LUKJ, IPUMEHATh UX NpPHU PEUICHUH 337ay; YMEHHUE HCIOJIb30BaTh
rpa¢uueckoe MpeJCTaBI€HUE MHOMKECTB JUIsl ONMCAaHUS  pPealbHBIX
IIPOLIECCOB U SIBJICHUI, IPH PELICHUH 33]1a4 U3 IPYTUX YUYeOHbIX MPEAMETOB

YMeHue onepupoBaTh IOHATHAMH: OIPEACICHUE, AaKCUOMa, TeopeMa,
JIOKa3aTeJIbCTBO;  YMEHME  paclo3HaBaTb  MCTHHHBIE M JIOKHBIE
BBICKA3bIBaHUS, IIPUBOAWTH IPUMEPBl U  KOHTPIPHUMEPBI, CTPOUTH
BBICKa3bIBaHUs M OTPULIAHUS BBICKA3bIBAHUI

YMeHue onepupoBaTh NOHATUAMH: HATYpajJbHOE 4YHCIO, IPOCTOE U
COCTaBHOC 4YMCJIO, ACIIMMOCTb HAaTypPaJbHBIX YHCECI, IIPU3HAKHU JCIUMOCTH,
[[EJI0€ YUCIIO, MOJIYJIb YKCia, OOBIKHOBEHHAs APOOb M JecsATHYHAs IPOOb,
CTaHJIapTHBIA BUJ YHUCJA, PAMOHAJIBLHOE YHWCIIO, UPPALMOHAIBLHOE YHUCIIO,
apudmeTnyecKuil KBaJApaTHBIA KOPEHb; YMEHHE BBIMONHSITH JCUCTBUSA C
qucilaMi, CpaBHUBATb W YIIOPAAO0YHMBATH YHUCIIA, IMPEACTABJIATH YHUCIIa HaA
KOOPAMHATHOM NPSIMOM, OKPYIVIATH YHWCIIA; YMEHUE JAENaTh NPUKUIAKY U
OIIEHKY pe3yJIbTaTa BBIYMCIIECHU

YMeHue onepupoBaTh NOHATHUSMHU: CTENEHb C LEJIbIM IOKa3aTeleM,
apudmeTnyecKuil KBaJIpaTHbII KOpEHb, MHOTOUJIEH, alreOpanydeckast 1poob,
TOKJIECTBO; 3HAKOMCTBO C KOpPHEM HAaTypajbHOW CTENEHUu Oosblie
€MHUIIBI; YMEHHUE BBIMONHATH pacuéTel Mo Qopmyiam, MpeoOpa3oBaHUS
LEbIX, JAPOOHO-PAIIMOHANIBHBIX BBIPAXKEHUW U BBIPAXKEHUN C KOPHIMH,
pa3oKeHHe MHOTOYJIEHA Ha MHOXUTENH, B TOM YHUCJE C UCIOJIb30BAaHUEM
dbopMyIT pa3sHOCTH KBaJIPaTOB M KBapaTa CYMMBI H Pa3HOCTH

YMeHHne onepupoBaTh MOHATHSAMH: YHCIOBOE PABEHCTBO, YPABHEHUE C
OJIHOM NEPEMEHHOM, YHCIOBOE HEPABEHCTBO, HEPABEHCTBO C MEPEMEHHOM;
yMEHHE pellaTh JIMHEHHble U KBaJpaTHbIE YpaBHEHHs, JpOOHO-
palMOHAJIbHBIC YPABHEHUS C OJJHOM NIEPEMEHHOM, CUCTEMBI IBYX JIMHEHMHBIX
ypaBHEHUH, JTUHEWHbIE HEPABEHCTBA U X CUCTEMBbI, KBaJIpaTHbBIE U JPOOHO-
palMOHAIILHBIE HEPAaBEHCTBA C OJHOM IEPEMEHHOM, B TOM 4HCIIE IpU
peleHnyn 3a1ad M3 JPYTUX IPEeIMETOB M NMPAKTUYECKUX 3a]ad; yMEHHUE
UCIIOJIB30BaTh KOOPAUHATHYIO INPSAMYIO U KOOPAMHATHYIO ILIOCKOCTH JUIS
1300pakeHUsl pelIeHUi ypaBHEHUH, HEPABEHCTB U CHCTEM

YMmenune omnepupoBaTh MOHATHUSAME: (GyHKIMA, rpaduk GyHKOUH, HYITH
(GYHKLUH, NPOMEXYTKH 3HAKOIOCTOSHCTBA, HPOMEXYTKH BO3pACTaHMS,
yObIBaHUs, HaWOOJbIIEE W HAaWMEHbIEe 3HAYCHUs (QYHKIUU; yMEHUE
ONEpUpPOBaTh TMOHATUSAMU: MpsiMas MPONOPLHMOHAIBHOCTb, JIMHEHHAsS
¢yHKuMs, KBaapaTuyHas (QyHKIUSA, oOpaTHas NPOMOPLUHUOHATBHOCTD,
napabosa, runep0ojia; yMEeHHe CTPOUTh TpapuKu (YHKLUH, HCIIOIb30BaTh
rpadUKy ISl ONIPEJIENICHUs] CBOWCTB TPOLIECCOB M 3aBHCHMOCTEH, JUIS




pelieHusi 3aJady U3 JAPYTUX Yy4eOHBIX MPEIMETOB U PEAbHON KHU3HU;
YMEHHUE BBIPAKaTh OPMYyJIaMH 3aBUCUMOCTH MEKy BEJIMUMHAMHU

YMeHue onepupoBaTh MOHATHAMU: MOCIEI0BATENBHOCTD, apupMeTHIecKas
U TeoMeTpuyeckass IMpOrpecCMd; YMEHHE WCIOJIb30BaTh  CBOMCTBA
MOCJIEI0BATENbHOCTEH, (POPMYIIBI CyMMBbI M OOIIEro WieHa MPH peIleHUH
3aJa4, B TOM 4YHCIIEe 33Ja4 U3 JIPYrHMX Y4eOHBIX MPEIMETOB U peasbHOM
YKU3HU

YMmenue peliaTh 3aaa4u pasHbIX TUIIOB (B TOM YHCJIC Ha MMPOUCHTHI, JOJU U
qaCTu, IBHKCHUC, pa60Ty, LHCHY TOBApOB U CTOUMOCTL IIOKYIIOK U YCJIYT,
HaJIoru, 3aJa4yu U3 obractu yYOpaBJICHUA JIMYHBIMU U CEMEUHBIMHA
(1)I/IHaHC3MI/I); YMCHHE COCTABJIATH BBIPAKCHHA, YPABHCHUSA, HCPABCHCTBA U
CUCTCMbI 110 YCJIOBHUIO 3aJadd, HUCCICAOBATHL IIOIYYCHHOC PCUICHUEC U
OLICHMUBATh HpaB,Z[OHO,ZLO6HOCTB INOJIYYCHHBIX PC3YyJIbTATOB

YMeHue onepupoBaTh MOHIATUSAMU: (HUTYpa, TOYKA, OTPE30K, MpsMasi, Jyd,
JIOMaHasi, YroJ, MHOTOYTOJILHUK, TPEyrOJIbHUK, pPaBHOOCAPEHHBIH U
PaBHOCTOPOHHHI TPEYTOJILHUKH, MPSIMOYTOJIBHBIA TPEYTOJIbHUK, MEIHaHa,
OuccekTpuca " BBICOTA TPEYTOJIbHUKA, YEeTHIPEXYTOLHUK,
napajiesiorpaMm, poMO, MPSIMOYTOJIBHHK, KBaJ[PaT, TPAICIUs; OKPYKHOCTb,
KpYT, KacaTeJIbHAs, 3HAKOMCTBO C TIPOCTPAHCTBEHHBIMU (PUTypaMu; YMEHHE
pemarh 3a/la4d, B TOM YHUCIE W3 MOBCEIHEBHOH >KM3HU, Ha HaXOXJICHHUC
TEOMETPHUYECKUX BEIMYUH C MPUMEHEHUEM HM3yYeHHBIX CBOWCTB QUryp u
(dhakToB
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YMeHue omnepupoBaTh IMOHATUAMHU: PAaBEHCTBO (UIyp, PaBEHCTBO
TPEYroJIbHUKOB; MapalieIbHOCTh U MEPHEHAUKYJISPHOCTh MPSMBIX, YTroJl
MEXY MPSIMBIMH, IEPIICHANKYJIAP, HAKIIOHHAs, POEKLHUs, ojooue uryp,
N0JI0OHbIE TPEYrOJIbHUKH, CHUMMETPHUSI OTHOCUTENIHO TOYKH U TMPSMOIi;
YMEHHE paclo3HaBaTb PpaBEHCTBO, CHUMMETPUIO M mojobue ¢uryp,
apauIeIbHOCTh U NEPIEHANKYJISIPHOCTh NPSMbIX B OKPYKAIOLIEM MHUPE

11

YMeHue ornepupoBaTh MOHITHSAMU: JUIMHA, PACCTOSHUE, yroa (BeJIMYMHA
yTia, CHHYC ¥ KOCHHYC yTrja TPEeyrojbHHKA), TUIOMIA/lb; YMEHUE OlEHUBATh
pa3Mepsl PEIMETOB M 0OBEKTOB B OKPYXKAIOIIEM MHPE; YMEHUE TPUMECHSTh
dbopMyIbl IEpUMETpa U TUIOIIATH MHOTOYTOJIBHUKOB, TMHBI OKPY>KHOCTH U
IUIOIIAIM Kpyra, oObeMa NpSMOYTOJIbHOTO NapajuleleNunesna; yMEHHUe
NPUMEHATH MPU3HAKK PaBEHCTBA TPEYTOJbHUKOB, TEOPEMY O CyMME yTJIOB
TpeyrojbHuKa, Teopemy Iludaropa, TpUTOHOMETPUYECKHE COOTHOIICHUS
JUISL BBIYMCIICHUS! ITTUH, PACCTOSIHUH, TTOMIAei
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Ymenue  u3oOpaxkaTb  IJIOCKMe  GUIypel W HMX  KOMOMHAaIuwu,
IPOCTPAHCTBEHHBIE (QUIYpbl OT PYKH, C IOMOUIbIO YEepTEKHBIX
MHCTPYMEHTOB U 3JIEKTPOHHBIX CPEJICTB IO TEKCTOBOMY WM CUMBOJIBHOMY
OIHCaHMIO
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YMeHHe onepupoBaTh MOHATHAMH: INMPSAMOYTOJIBHAS CUCTEMa KOOPJMHAT;
KOOpPJIMHATBI TOYKH, BEKTOp, CyMMa BEKTOPOB, IIPOU3BEIECHUE BEKTOpa Ha
YHUCIIO, CKaJLIPHOE IIPOMU3BEACHHE BEKTOPOB; YMEHHE HCIOJIb30BaTh
BEKTOPBbI U KOOPAMHATHI JUIs MPEACTABICHUS NAHHBIX U PELICHUA 3a7ad, B
TOM YHCJIE€ U3 APYTUX YUEOHBIX MPEJIMETOB U PEATBHOM KU3HH

14

VYMeHue onepupoBaTh HOHATHUSAMH: CTOJIOMKOBBIE M KPYTOBBIE TUArpaMMBl,
TabIMILIbI, cpenHee apudmMeTnueckoe, MeMaHa, HanbobIIee 1 HAaMMEHbIIee
3HAUCHMs,  pa3Max  dYMCIOBOTO  HabOpa;  yMEHHE  W3BJIEKaTh,




UHTEPIPETUPOBATh U NMPEoOPa30BbIBATh UH(OPMALINIO, PEACTABICHHYIO B
TabIMIAX M Ha JuarpamMmax, OTpa)kalollyl0 CBOWCTBAa U XapaKTEPUCTHKHU
peallbHBIX TPOIIECCOB U SIBICHWH; YMEHHE pacro3HaBaTh HM3MEHUHBHIE
BEJIMUYMHBI B OKPY’KaIOILIIEM MHUpE
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YMeHue onepupoBaTh IOHATUSAMU: CIy4YallHbIM ONBIT  (CIOydyailHBIN
SKCTIIEPUMEHT),  JJIEMEHTapHOe  COOBITHE  (PJIEMEHTApHBIA  HCXO.)
CIIy4ailHOTO OIbITa, CIy4allHOE€ COOBITHE, BEPOSITHOCTb COOBITHS; YMEHHE
HaXoIUTb  BEPOATHOCTH  CIy4YalHBIX  COOBITMM B ONBITAX  C
PaBHOBO3MOKHBIMHU 3JIEMEHTAPHBIMH COOBITHSIMU; YMEHHE pellaTh 3ajauu
METOIOM OpraHMU30BaHHOTO Iiepedopa M C HCIOIb30BaHUEM IIpaBUIIA
YMHOXKEHUS; YMEHHE OIICHHBAaTh BEPOATHOCTH pEaJbHBIX COOBITHH U
ABJICHUH, NIOHMMATh POJIb IPAKTHYECKU IOCTOBEPHBIX U MAJIOBEPOSTHBIX
COOBITHH B OKpY)KAIOIIEM MHUPE U B JKHU3HM; 3HAKOMCTBO C IOHSATHEM
HE3aBUCHMBIX COOBITHI; 3HAKOMCTBO C 3aKOHOM OOJIBIIMX YHCEN U €ro
POJIBIO B MAaCCOBBIX SIBJICHMSIX
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YMeHne BbIOMpATh MOIXOAAIINA M3YYSHHBIH METOJ JJISl PEUICHUs 3aJauH,
IPUBOJUTH INPUMEPHl MATEMaTHYECKMX 3aKOHOMEPHOCTEH B IPUPOJE H
JKU3HM, PACIO3HABaTh INPOSBICHHE 3aKOHOB MAaTEMaTHKHM B HCKYCCTBE,
ONMCHIBAaTh OTACIBHBIE BBINAIOIIUECS PE3yJbTAThl, IOJyYEHHBIE B XOZE
pa3BUTUS MaTEMaTUKHU KaK HAayKH, IPUBOAWUTH IPUMEPHl MATEMATHYECKHUX
OTKPBITHH U UX aBTOPOB B OTEYECTBEHHON U BCEMUPHOM MCTOPUHU




IHEPEYEHD 9JIEMEHTOB COAEPXKXAHMUSA, IIPOBEPAEMbIX HA OI'D 11O MATEMATHUKE

Kon IIpoBepsieMblii 3J1eMEHT COAEPKAHUSA
1 Uucna 1 BBIYUCIIEHUS
1.1 Hatypanbsble u nensle uncaa. [Ipu3Haku JenMMOCTH LEIIbIX YHUCE
1.2 OObIKHOBEHHBIE U IECATUYHbIE APOOU, IPOLIEHTHI, 0ECKOHEUHbIE MEPUOINUECKUE IPOOHU
1.3 PanmonanpHble yncia. ApudmMeTnyeckue onepauuy ¢ palioHAIbHBIMY YUCIaMU
1.4 JleiicTBuTeIbHBIC YKcaa. ApudMeTHUECKHE ONEPalliu C IeHCTBUTEIbHBIMU YHCIAMHU
1.5 [TpuOamkE€HHBIE BHIYMCIEHUS], IPABUJIa OKPYIJICHUS, IPUKUAKA M OLIEHKA PE3yJIbTaTa BHIYUCICHHM
2 AnreOpandecKkre BhIpaKCHHS
2.1 bykBeHHbIe BbIpaKeHHUs (BbIPAXKEHHSI C IEPEMEHHBIMH)
2.2 CreneHsb ¢ 1eabIM nokasareneM. CTeneHb ¢ palMOHaJIbHBIM N0Ka3aTesieM. CBONCTBA CTENIEHU
2.3 MHOTro4JIeHBI
2.4 Anrebpandeckas 1poOb
2.5 ApudmMeTnueckuii KOpeHb HaTypanbHOU cTeneHu. [lelicTBus ¢ apudMeTnueCKMMHU KOPHIMHU HATYypaJbHOM CTETICHU
3 YpaBHEHUs U HEPABEHCTBA
3.1 I{enpie u 1poOHO-panoHaIbHBIE YpaBHEHUsA. CUCTEMBI M COBOKYITHOCTH YPaBHCHHM
3.2 Ienble U 1poOHO-paIoHaNIbHBIE HepaBeHCTBA. CHCTEMbI U COBOKYITHOCTH HEPaBEHCTB
3.3 Pertenne TeKCTOBEIX 3a1au
4 UYncnoBble NOCIEA0BATENBHOCTH
4.1 [TocnenoBaTenbHOCTH, CIOCOOBI 33/1aHNUs TTOCIEA0BATEIHLHOCTEN
4.2 Apudmernueckasi ¥ reoMmeTpuueckas nporpeccui. Popmyra CI0KHbBIX IPOLIEHTOB
5 DyHKIMHU
@Oynkiys, crnocoOb! 3amanus QyHkuud. ['paduk ¢ynkumu. O6racTe ompeneseHHUs U MHOXKECTBO 3HaueHWH (QyHkuun. Hymm
5.1 ¢bynkun. IlpomexxyTkn 3HAKOMOCTOSHCTBA. [IpOMEXyTKM MOHOTOHHOCTH (yHKUIMU. MakCMMymMbl U MHUHUMYMBI (DYHKIIHMH.
HauOospliee 1 HauMeHblee 3Ha4eHNE (PYHKIMU Ha IPOMEKYTKE
6 Koopannats! Ha psiMON U TNIOCKOCTH




6.1

KoopaunatHas npsimast

6.2 JlekapTOBBI KOOPJIMHATHI HA TNIOCKOCTH
7 I'eomerpus

7.1 I'eomerpuyeckue Gpurypsl u uX CBOMCTBa

7.2 TpeyrosnbHuK

7.3 MHOTOYTOJTEHUKHA

7.4 OKpY’>KHOCTb U KpyT

7.5 H3mepenne reoMeTpuueCKuX BEINUYHUH

7.6 BekTops! Ha MJIOCKOCTH
8 BeposiITHOCTB M cTaTUCTHKA

8.1 OnwucarenpHasi CTATUCTUKA

8.2 BepositTHOCTB

8.3 Kombunaropuka

8.4 MHosecTBa

8.5 ['padsl




YYEBHO-METONYECKOE OBECIIEYEHUE OFPA30OBATEJIBHOI'O
MPOLIECCA

OBA3BATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YYEHUKA

1. MaTtemaruka. BepodTHOCTh M cTaTUCTHKA: YYEOHUK: B 2 4YacTax, /-9 Kiaccel
Bricoukuii 1.P., SAmenko WU.B. nox penakiueit Amenko M.B. [Ipocsemenue 2023;

METOAUYECKHUE MATEPHAJIBI IUIAA YUUTEJIA
1.  Maremaruka. BeposiTHOCTh U cTatucTuka. Metoauueckue peKoMeHaauu. 7-9

KJIACChI K MPEIMETHOW JIMHUW YYEOHUKOB IO BEPOSTHOCTH M cTaTUCTuKe Bowicorkmii U.P.,
Smeunxo 1.B.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCHBI U PECYPCBI CETH
HUHTEPHET
bu6mmoreka [JOK

MATEPUAJIBHO-TEXHUYECKOE OBECIIEYHEHHE
OBPA3OBATEJIBHOI'O ITPOLHECCA

YYEBHOE OBOPYJIOBAHHUE
NHpopMallMOHHO-HATJISAHBIE MaTepHajbl: IUIAKaThl; KapTOYKW; Yy4yeOHas u
CIpaBOYHAsl IUTEpaTypa; HArJIsSAHbIE TOCOOUS; pa3JaTOYHbIE MaTepUabI.



