PABOYAS ITPOTPAMMA
yueOHOro Kypca «BeposiTHOCTb H CTaATHCTHKA)
U1 oOyJaromuxcs 7-9 KiaccoB



INOACHUTEJIBHASA 3ATINCKA

B coBpemenHOM mubpoBOM MHUPE BEPOSTHOCTh M CTAaTUCTHUKA MPUOOPETAIOT BCE OOJBITYIO
3HaYMMOCTb, KaK C TOYKH 3PEHUS MPAKTUYECKUX IMPHIOKEHHH, TaK M WX POJIM B 0Opa30BaHUH,
HEOOXOAMMOM KaXJ0My uenoBeKy. Bospacraer umcio mpodeccuil, mpu OBIAQACHUU KOTOPBIMU
TpebyeTcst xopomiasi 6a30Basi IOATOTOBKA B 00JIACTH BEPOSATHOCTH M CTATUCTHKH, TaKasi MOJrOTOBKA
Ba)KHA JJIs POJIOJKEHUS 00pa30BaHMsl U AJIs YCIEIHOM Npo(ecCHOHaNIbHON Kapbephl.

Kaxxplii 4enoBek MOCTOSIHHO MPUHUMAET PEIICHHs HA OCHOBE MMEIOLIUXCS Yy HEro JaHHBIX.
A 111 060CHOBAaHHOI'O NPUHATHS PEIIEHUS B YCIOBMSX HEIOCTAaTKa WM M30bITKa MHGpOpManuu
HEOOXOMMO B TOM YHCIIE XOpPOHIO C(HOPMUPOBAHHOE BEPOSTHOCTHOE M CTATUCTHYECKOE
MBILIECHHE.

VIMeHHO T1O03TOMY OCTpPO BCTala HEOOXOOUMOCTh CGHOPMHPOBATH Yy OOYYaIOUIMXCS
(GYHKLIMOHAJIBHYIO TPAMOTHOCTb, BKJIIOYAIOIYIO B C€0s1 B KAUeCTBE HEOTHEMJIEMOI COCTaBIISIOIIEH
YMEHUE BOCIPUHUMATh M KPUTUYECKH AaHAJIM3UPOBATh HH(POpPMAIUIO, NPEACTABICHHYIO B
pa3nuyHbIX (opMax, IOHUMATh BEPOSATHOCTHBIM XapakTep MHOTMX pEaJbHBIX IIPOLIECCOB U
3aBUCUMOCTEH, IPOU3BOUTD IIPOCTEUIINE BEPOSATHOCTHBIE PACUETHI.

3HAKOMCTBO B Y4€OHOM Kypce ¢ OCHOBHBIMHU IPUHIUIIAMU cOOpa, aHAJIN3a U MIPEICTaBICHUS
JaHHBIX W3 Pa3lMYHBIX c]ep KXU3HU 0OIecTBa M TOCyJapcTBa MpHOOLIaeT O0ydaromuxcs K
OOIIIeCTBEHHBIM HMHTepecaM. M3ydeHne OCHOB KOMOMHATOPUKM pPa3BUBAET HABBIKU OpPraHU3ALUU
nepebopa W MOACYETa YMCIa BApUAHTOB, B TOM YHCJIE B MPHUKIAIHBIX 3a/a4aXx. 3HAKOMCTBO C
OCHOBAaMHU T€OpUHU TpadoB CO31aET MaTeMaTHUECKUN (yHIaMEHT U1l GOPMUPOBAaHUS KOMITETEHLIUI
B oOsiactii MHGOPMATUKH U HU(GPOBBIX TEXHONOTUH. [Ipr M3ydeHHH CTATUCTHKH U BEPOSITHOCTH
oboramaroTcst MpeacTaBIeHUs] O0y4yarolMXCsi O COBPEMEHHOM KapTHMHE MHpa M METOJaX ero
UCCIeToOBaHMs, (OPMHUPYETCsl IOHMMAHNE POJIM CTATHCTUKU KaK MCTOYHUKA COIMAIBHO 3HAYUMOUN
MHGOpMAaLIUU U 3aKJIaJbIBAIOTCS. OCHOBBI BEPOSITHOCTHOI'O MBIIIIJICHHUS.

B cootBerctBUM ¢ JaHHBIMH LEISIMH B CTPYKType IporpaMMbl Y4eOHOro Kypca
«BepoATHOCTP M CTAaTHUCTHKa» OCHOBHOIO 0OLIero oOpa3oBaHUS BBIIEIEHBI CIIEAYIOLINE
coJiepKaTesbHO-MeToAnueckue nuHuu: «lIpencraBieHne NaHHBIX U ONMcaTelbHas CTaTUCTUKAY,
«BeposaTHOCTBY, «DeMEeHThl KOMOMHATOPUKHY, «BBeneHne B Teoputo rpadoBy.

Copepxanue nuHuu «lIpeacraBieHue MaHHBIX M OINMCATENIbHAs CTATUCTHKA» CIYKUT
OCHOBOHM Uil (pOPMHMPOBAHUS HABBIKOB pabOThl ¢ MH(OpMALMEl: OT YTEHHS M HHTEPIpEeTaLuu
nH(popManuy, TPEACTaBICHHOW B TabmuIax, Ha JguarpaMmax U rpadukax, g0 coopa,
IIPEJICTaBJICHNS U aHAIN3a JaHHBIX C UCIOJB30BAaHUEM CTaTUCTHUYECKHUX XapaKTEPUCTHK CPENHUX U
pacceuBanusi. Paboras ¢ JOaHHBIMM, OOyYalOUIMecsl y4aTcs CUWUTHIBATh U HUHTEPIPETUPOBATH
JaHHBIE, BBIJIBUTATh, apIYMEHTUPOBATh U KPUTUKOBATh MPOCTEHIINE TUIIOTE3bl, Pa3MBIIUIATh HaJl
(dakTopaMy, BBI3bIBAIOIIMMHM H3MEHUMBOCTb, U OILIEHMBATh UX BIIMSHHE Ha paccMaTpUBaeMble
BEJIMYMHBI U NTPOLIECCHI.

NHTynTneHOE MIpEeCTaBIICHUE 0 CIIy4alHOMN U3MEHYUBOCTH, HCCIIEI0BAHUE
3aKOHOMEPHOCTEM M TEHICHIMM CTAaHOBUTCS MOTUBHPYIOLIEH OCHOBOM JUIsl M3Y4YEHMs] TEOpPUHU
BepoATHOCTEH. boiblnoe 3HadeHHEe MMEIOT MPaKTUYECKUE 3a7aHMsl, B YAaCTHOCTH OIbBITHl C
KJIACCUYECKMMH BEPOSITHOCTHBIMUA MOJIETISIMHU.

[ToHsiTHE BEpOATHOCTH BBOJAWUTCA Kak Mepa MpaBAOINoaoOus ciydailHoro coobitus. Ilpu
M3yYeHUH Y4eOHOro Kypca oOyyaroIiuecsi 3HAaKOMSTCS € MPOCTEHIIMMU METOAAMU BBIUMCIIEHUS
BEPOATHOCTEM B CIydyalHBIX 3KCIEPUMEHTaX C PABHOBO3MOXXHBIMHU 3JIEMEHTAPHBIMU HCXOJAMH,
BEPOSTHOCTHBIMH 3aKOHaMH, MO3BOJISIOIIMMHU CTaBUTh M pelIaTh Ooyiee CIOXKHbIE 3anaud. B
yueOHBI KypC BXOJAT HayallbHble NPEJICTABICHUS O CIy4dallHbIX BEIMYMHAX M UX YHCIOBBIX
XapaKTepUCTUKAX.

B pamkax yueOHOro Kypca OCYLIECTBIISIETCSI 3HAKOMCTBO OOYYaIOLIUXCSI C MHOKECTBAMHU U
OCHOBHBIMM OII€pallMsIMU HaJ MHOXXECTBAMH, PaCCMATPUBAIOTCS IPUMEPHI NPUMEHEHUS IS
pelieHns 3aJay, a TaKKe MHCIONb30BaHUs B JAPYTHX MaTeMaTHUYeCKUX Kypcax M y4eOHBIX
IIpeIMeTax.

B 7-9 knaccax uzyuaercst yueOHbIM Kypc «BepoSTHOCTb U CTATHCTHKA», B KOTOPHIN BXOMAST
pasnensl: «llpeacraBieHue AaHHBIX M ONUCATENIbHAs CTATUCTHKA», «BeposTHOCTB», «DJIEMEHTHI
KOMOWHATOpUKNY, «BBegaenue B Teopuro rpadoBy.

Ha uzydenune yueOHoro kypca «BeposatHocTh U cTaTucTHKa» oTBoauTcs 102 yaca: B 7 kiiacce
— 34 gaca (1 gac B Heento), B 8 kiacce — 34 vaca (1 gac B Henemo), B 9 kimacce — 34 gaca (1 gac B
HEJISITIO).



COJAEPXAHUE OBYYEHUSA
7 KJIACC

[IpencraBnenue JaHHBIX B BUZE TaONHUI, AUAarpaMm, TpagukoB. 3anonHeHue Tadiauil, YTeHne
Y TIOCTPOEHUE JAuarpamMM (CTOJIOMKOBBIX (CTOJOYATHIX) U KPYroBbiX). UTeHne rpad)ukoB peaabHbIX
nporeccoB. M3Bneuenne nHGOpMaMU U3 IUarpaMM U TaOJHII, UCIIOJIb30BAaHUE U MHTEPIpPETALUs
JAHHBIX.

OmnwucarenpHas CTaTHCTUKA: cpenHee apudmMeTHyeckoe, MeauaHa, pasMax, HauOoibllee U
HauMEHblIIee 3Ha4eHUs1 Habopa YMCIOBbIX JaHHBIX. [IpruMepsl ciyyailHON MU3MEHUYMBOCTH.

CrayvaiiHplii SKcriepuMeHT (OIBIT) U CitydaiiHoe coObiTHE. BepostHocTs M uactoTa. Poib
MaJIOBEPOSITHBIX M MPAKTUYECKU JIOCTOBEPHBIX COOBITHI B mpuponae U B oOuiectBe. MoHeta u
UrpalibHasi KOCTh B TEOPUH BEPOSTHOCTEH.

I'pad, BepmmHa, pebpo. Crenenp BepiiuHbl. Uncno pédep U cymmapHas CTENEHb BEPILUH.
[Ipencrasnenue o cBszHoctu rpada. Llenu u muxiel. [Tytu B rpadax. O6xon rpada (3iinepoB myTs).
IIpencraBnenue 06 opueHTUpOBaHHOM rpade. Pemenue 3a1ay ¢ noMolibko rpagos.

8 KJIACC

[IpencraBnenne JaHHBIX B BUJE TaOJIUI, TUarpaMM, rpadukos.

MHOX€eCTBO, 3JIEMEHT MHOXECTBa, MOJAMHOXecTBO. Ornepauuud HaJ MHOXECTBAMU:
oObeaMHEeHNE, TmepecedyeHue, pgonoiaHenue. CBOHCTBa — omepanuid  HaJl  MHOXKECTBAMH:
[IEPEMECTUTENIBHOE,  COYeTaTeIbHOE,  pacHpeleNuTeNIbHOe,  BKIOYeHMs.  Mcnonb3oBaHue
rpaMuecKoro MpeICTaBICHUS MHOXECTB JUIsI ONMCAHUS PEaJbHBIX IMPOIECCOB U SBICHUHN, TPH
pelLeHUH 3aj1au.

W3mepenue paccenBaHUs IaHHBIX. Jlucmepcuss W CTaHAAPTHOE OTKJIOHEHHE YHCIIOBBIX
HabopoB. /luarpamMma paccenBaHusl.

DneMeHTapHbIe COOBITHS ciTydaiftHOTO ombITa. CiydaiiHble coObITHs. BeposaTHOoCcTH COOBITHI.
OnbITEl ¢ PaBHOBO3MOKHBIMU 3JIEMEHTApHBIMU COOBITUsAMU. CiydaiiHblii BeIOOp. CBs3b MeEXAy
MaJIOBEPOSITHBIMU U TIPAKTHYECKHU JIOCTOBEPHBIMU COOBITHSIMH B IIPUPOJIE, OOIIECTBE U HAYKe.

HepeBo. CBOHCTBa /1epeBbEB: €IMHCTBEHHOCTb ITYTH, CYIECTBOBAaHUE BHUCSYEH BEPILIUHBI,
CBSI3b MEXKIY YMCIIOM BEPLIUH U unciaoM péoep. [IpaBuno ymHoxenus. Pemenue 3agad ¢ moMOUIbIO
rpados.

[TpoTuBomnonoxusie codbiTus. Juarpamma Ditnepa. O0beIMHEHNE U TIepeceueHue COOBITHH.
HecoBmecTHble coObiTusi. @opMyna crnokeHHs: BeposATHOCTEH. YciioBHas BeposTHOCTh. [IpaBuio
ymHOXeHus1. HezaBucumbie coOwitusi. [IpencraBineHne sKciepiMeHTa B BUAE JepeBa. Pemienue
3aJjady Ha HaXOXKJIEHHE BEPOSITHOCTEH € MOMOIIBIO JIEPEeBa CIYyYailHOrO HKCHEPUMEHTa, AHarpaMmm
Diinepa.

9 KJIACC

[IpencraBnenue NaHHBIX B BHJIE TaOMUI], AMarpamm, rpadukoB, MHTEpIpeTalys IaHHBIX.
Urenue u noctpoeHue Taldiull, JuarpamMmm, rpa@ukoB 1o peaibHbIM JaHHBIM.

IlepectanoBku u Qaxtopuan. CoderaHuss U uumciao coderaHuil. TpeyronpHuk Ilackans.
Pemenue 3a1a4 ¢ ncnosib30BaHEM KOMOMHATOPUKH.

I'eomerpuueckast BepossTHOCTh. CiyyaifHbIil BBIOOp TOUKM M3 (UIYphl Ha IIOCKOCTH, W3
OTpe3Ka U U3 JIyr'd OKPY>KHOCTH.

Hcneiranne. Yenex u Heyaada. Cepust MCIBITaHUM 10 nepBoro ycnexa. Cepus MCIBITaHUM
bepnynnu. BepostHocTH coObITHI B cepuu ucnbiTaHui bepryiim.

CrnyuailHass BelIMYMHA W paCHpPENENIEHHE BEPOSITHOCTEH. MaremMaTudeckoe OXHJaHUE U
mucnepcusi. IlpuMepsl MaTeMaTHUeCKOro OKHUIAHUS KaK TEOPETUYECKOTO CPEAHEro 3HAUYECHUS
BEIMYMHBI. MaTeMaTH4ecKoe OKUIAHWE U JUCIEPCUS CIy4alHON BEIMUYMHBI «UUCIIO YCIIEXOB B
CepHUM UCTIBITAaHNN bepHymum».

[Tonatue o 3aKoHe OONBLIMX YKcell. M3MepeHne BepOsSTHOCTEH ¢ MOMOIIbIO 4yacToT. Poib u
3HAYCHHE 3aKOHA OOJIBIITNX YUCEN B TIPUPOJIEC U OOIIECTBE.



IIVTIAHUPYEMBIE PE3YJIBbTATBI OCBOEHUA ITPOI'PAMMBI YYHEBHOI'O KYPCA
«BEPOSATHOCTDb U CTATUCTHUKA» HA YPOBHE OCHOBHOI'O OBHIET'O
OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

JInuyHOCTHBIE Pe3yJbTAaThl OCBOCHHUS MPOTrpamMMmbl Y4eOHOTO Kypca «BeposTHOCTH H
CTaTUCTUKA» XapaKTePU3YIOTCS:

1) naTpuoTnyeckoe BOCIUTAHUE:

MPOSIBJICHUEM MHTEPECA K MPOIUIOMY M HACTOSAIIEMY POCCUMCKOM MaTEMAaTUKH, IIEHHOCTHBIM
OTHOIIEHUEM K JOCTHKEHUAM POCCHMUCKUX MAaTEMATUKOB U POCCUKMCKON MAaT€MaTUYECKOW LIKOJIbI,
K MCTIOJIb30BAHMIO ATUX JIOCTHXKCHUH B APYTHX HAyKax M MPHUKIAJAHBIX cepax;

2) rpa:kKI1aHCKoe 1 TyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBIMOJHEHUIO OOS3aHHOCTEH TpaKJaHWHA M peaTu3ali €ro Ipas,
MIPEJICTABICHHEM O MAaTEeMAaTHYECKUX OCHOBaX (DYHKIIMOHUPOBAHUS PAIUYHBIX CTPYKTYP, SIBICHHIA,
MPOIIEAYP TPAXkKIAHCKOTO 00IIecTBa (HampuMmep, BHIOOPHI, OMPOCHI), TOTOBHOCTHIO K OOCYKIECHUIO
STUYECKUX MPOOJIEM, CBA3AaHHBIX C MPAKTUYECKUM MPUMEHEHUEM JOCTHXKEHUN HAyKH, OCO3HAHUEM
BOXHOCTH MOPAJIbHO-3TUYECKUX IMPUHITUIIOB B JICSITEILHOCTH YYEHOTO;

3) TpyaoBOe BOCIIUTaAHME:

YCTAaHOBKOM Ha AaKTMBHOE YYacTHE B pEUICHUM NPaKTUYECKUX 3aJad MaTeMaTHU4eCKOU
HaIpaBJIEHHOCTH, OCO3HAHMEM BaXXHOCTH MAaTEMaTUYECKOro OOpa30BaHHUs HA MPOTSIKEHUH BCEH
KHU3HU ISl YCIIEHIHOW MPO(ECcCCUOHANBHON IESITeNbHOCTH M PAa3BUTHEM HEOOXOIUMBIX YMEHUH,
OCO3HaHHBIM BHIOOPOM M IMOCTPOCHUEM HUHIWBHAYyAIbHOM TPACKTOPHH O0Opa30BaHUS U KHU3HEHHBIX
TUTAHOB € YYETOM JIMYHBIX UHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) 3cTeTHYeCKOe BOCIUTAHME:

CIOCOOHOCTBIO K SMOLMOHAIBHOMY M JCTETHUYECKOMY BOCIPHUATHIO MaTeMaTHYEeCKHX
O00BEKTOB, 3aJla4, PEIICHHUH, PAacCyKICHUH, YMEHUIO BUICTh MAaTEMAaTHUYECKHE 3aKOHOMEPHOCTH B
HCKYCCTBE;

5) HeHHOCTH HAYYHOI'0 MO3HAHUSA:

OpUEHTAIMel B JEeATeNIbHOCTH HAa COBPEMEHHYIO CHUCTEMY HAy4YHBIX MpPEICTaBICHUNA 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHUS UEJOBEKa, TMPUPOABI U OOIIECTBA, IOHUMaHUEM
MaTEeMaTHYeCKOH HayKd Kak CQepbl YeIOBEYECKOW MEsITeNbHOCTH, JTAaloB €€ pa3BUTUS H
3HAYUMOCTHU JJISl PA3BUTUS IUBUIM3AIUU, OBJIAJCHHEM S3bIKOM MAaTEMATHKA W MaTeMaTHUYECKOU
KYJIbTypOH KaK CpEICTBOM IIO3HAHMS MHpA, OBJIAJACHHEM MPOCTECHIIMMHU  HABbIKAMHU
HUCCIIE0BATEILCKOMN JICSITETbHOCTH;

6) pusnueckoe Bocnuranue, popMupoBaHNe KyJbTYPHI 310POBbSI U 3MOLMOHAJIBLHOIO
os1aromostyums:

TOTOBHOCTBIO IPUMEHATh MATEMATHUYECKUE 3HAHUS B MHTEPECAX CBOETO 3/I0POBbsI, BEACHUS
3I0pOBOTO 00pa3za KU3HU (3AO0POBOE MUTAHHME, COANIAHCUPOBAHHBIN PEXUM 3aHITHH U OT/AbIXA,
perynspHas (usuveckas aKTUBHOCTh), CPOPMUPOBAHHOCTHIO HaBbIKa peIIeKCUH, MPU3HAHHEM
CBOETO IpaBa Ha OMHUOKY U TAKOTO e MpaBa APYroro 4eIoBeKa;

7) 3K0J0rMYeCKOe BOCIIUTAHME:

OpUEHTAIlMe Ha TMPUMEHEHHWE MAaTeMAaTHYEeCKUX 3HAHUM /I pelieHus 3ajad B 00JacTu
COXPAHHOCTH OKpYXalollled Cpepl, IUIAHUPOBAaHUS TMOCTYNKOB M OLIEHKH HX BO3MOKHBIX
MOCJIEICTBUM NI OKPY’KaIOIIEeW Cpeibl, OCO3HAaHUEM TJIOOAIBHOTO XapakTepa HJKOJOTHYECKHX
mpo0sieM U myTel UX pelleHus;

8) ajanTanus K M3MEHAOIUMCS YCJIOBUAM COLMATBHOM M IPHUPOAHOM Cpeabl:

TOTOBHOCTBIO K JEHCTBUSM B YCIOBUAX HEONPENEIEHHOCTH, MOBBIIIEHUIO YPOBHSI CBOEU
KOMITETEHTHOCTH 4Yepe3 MPAKTUUYECKYIO NIEATEIbHOCTh, B TOM YHCJIE€ YMEHHE YYHUTHCS y IAPYTHX
Tmoael, mpuodpeTaTh B COBMECTHOW NEATEIHHOCTH HOBBIC 3HAHUS, HABBIKM W KOMIIETEHIIMH U3
OTIBITA JPYTHX;

HE0OXOIMMOCThIO B ()OPMUPOBAHMU HOBBIX 3HAHHM, B TOM 4Yuclie (GopMymupoBaTh HIIEH,
MOHSATHSA, THUMOTE3bl 00 OOBEKTaX W SBICHHUSAX, B TOM YHCIEC paHEe HEW3BECTHBIX, OCO3HABATh
NePUIUTHI COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEH, MIaHUPOBATH CBOE PA3BUTHE;

CIIOCOOHOCTBIO OCO3HABAaTh CTPECCOBYIO CHUTYAIIUIO, BOCIIPUHUMATH CTPECCOBYIO CHUTYAIIUIO
KaK BBI30B, TpEOYIOIUN KOHTpMEp, KOPPEKTHUPOBATh MPHHHMAEeMble pEIIeHHUs M JeUCTBUS,
(hopMyTUpOBaTh M OLIEHUBATH PUCKHU U TIOCIEACTBHUA, (HOPMUPOBATH OIIBIT.



METANPEIMETHBIE PE3YJIbTATbBI
ITo3HaBaTe/IbHbIE YHHMBEPCAJIbHbIE YUeOHbIe 1eliCTBHS
ba3soBble Jlornyeckue 1eMcTBUA:

BBISIBJISITH M XapaKTEpHU30BaTh CYIIECTBEHHBbIE MPU3HAKM MAaTeMaTHYEeCKHX OOBEKTOB,
MOHATHM, OTHOUICHMM MEXAY HOHATUSIMH, (POPMYIHpOBATH OIpeAeTeHUs TOHATHUH,
yCTaHABJIMBATh CYIIECTBEHHBIN NMPHU3HAK KJIACCH(HUKAIMK, OCHOBAHUS IS 0000IICHHS U
CPaBHEHUs1, KPUTEPUU IPOBOJUMOTO aHAIN3A;

BOCIIPUHUMATh, (OPMYJIUPOBAaTh M IPEOOpa3OBBIBATH CYXICHHS: YTBEpAHMTEIbHbIE W
OoTpHULaTeNIbHbIE, EAMHUYHBIC, YACTHBIE U OOIIIHE, YCIOBHBIE;

BBISIBJIITh MAaTEMaTUYECKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3M U TPOTHUBOpEUrs B (pakTax,
JAHHBIX, HAONIOJCHUAX W YTBEPXKACHUAX, IMpelaraTb KPUTEPHUH I  BBISBICHUS
3aKOHOMEPHOCTEN U IPOTUBOPEUHIA;

JIeJIaTh BBIBOJBI C MCIIOJIb30BAaHUEM 3aKOHOB JIOTUKM, JEAYKTUBHBIX U HHIYKTHBHBIX
YMO3aKJIFOUEHUH, YMO3aKIIIOUEHHH 110 aHAJIOTUH;

pa3buparh J0Ka3aTeIbCTBA MATEMAaTHYECKUX YTBEPXKICHHH (MpsSMbIE U OT HMPOTHUBHOIO),
MPOBOAUTH CAaMOCTOSITEIbHO HECIIOKHBIE JIOKa3aTelNbCTBA MaTeMaTH4eCKUX (haKToB,
BBICTPAMBaTh APryMEHTALIMIO, MPUBOAUTH NPUMEPHl U KOHTPIPUMEpPHI, OOOCHOBBHIBATH
COOCTBEHHBIE PACCYKICHUS;

BBIOMPATH CHIOCO0 pelnieHus yueOHO 3a1a4un (CpaBHUBATh HECKOJIBKO BAPHAHTOB PEILICHHUS,
BBIOMpATh HanOoJIee MOIXOASIINI ¢ YYETOM CaMOCTOSITEIHHO BBIZICIICHHBIX KPUTEPHEB).

Ba3oBrle ucciienoBarelbLCcKue AeiCTBHA .

MCIIOJIb30BaTh BOIPOCKHI KaK HMCCIIEIOBATEIILCKUI MHCTPYMEHT IMO3HAHUS, (DOPMYITHPOBATH
BONPOCHI, (UKCHPYIOIIHE POTUBOPEUHE, MPOOJIEMy, CaMOCTOSTEIBHO YCTaHABIMBATH
HCKOMOE U JaHHOE, (POPMHUPOBATH TUIIOTE3Y, APT'YMEHTHPOBATH CBOIO MO3UIIHI0, MHCHHE;
MPOBOANTHh IO CaMOCTOSATEIBHO COCTaBICHHOMY IUIaHY HECJIOXHBIA JKCIEPUMEHT,
HEOOJIBIIIOE WCCIIEAOBAHNE IO YCTAHOBJICHHIO OCOOCHHOCTEH MAaTEeMaTHYeCKOro OOBEKTa,
3aBHCUMOCTEH 00BEKTOB MEXY COOOM;

CaMOCTOSITENILHO (HOPMYITHPOBATH 00O0OIIEHUS M BBIBOJIBI MO Pe3yJbTaTaM IMPOBEAEHHOTO
HAOJIIOZICHUS, HCCIICIOBAHMs, OIEHUBATh JOCTOBEPHOCTh IMOJYYCHHBIX pPE3yJIbTATOB,
BBIBOJIOB M O0OOIICHUI;

IIPOrHO3MPOBATh BO3MOXKHOE Pa3BHTHE IMPOIIECCA, a TAK)KE BBIABUIATH IPEINOI0KEHUSA O
€ro pa3BUTHH B HOBBIX YCIOBHSX.

Pa6ora ¢ undopmanmueii:

BBISIBJIATh HEJJOCTATOYHOCTh M M30BITOYHOCTh MH(OPMAIMH, JaHHBIX, HEOOXOAUMBIX IS
peLIeHus 3a1a4u;

BBIOMpATh, AHAIW3UPOBATh, CUCTEMATHU3UPOBATh W MHTEPIPETUPOBATH HHPOPMAIIUIO
Pa3aMYHbIX BUJOB U (POPM MpeICTaBICHHUS;

BbIOMpaTh (GopMy MpeAcTaBiIeHUs MHPOPMALUU M WUIIOCTPUPOBATH pellaeMble 3alauyd
cXeMaMH, AMarpaMMaMiu, HHOH rpadukoil 1 uX KOMOMHAIUAMUY;

OLICHMBATh HAAEKHOCTh HMH(OpPMALMKU MO KPUTEPUSM, MPEIJIOKEHHBIM YUUTEIEM WIH
c(OpMYJINPOBAHHBIM CAMOCTOSATEIBHO.

KomMMyHHUKaTHBHBIe yHHBepcalbHble Y4eOHbIe el CTBHA:

BOCIIpHUMATbL U q)OpMy.]'H/IpOBaTI) CYXKIACHUA B COOTBCTCTBHU C YCIOBUAMU M LECIAMU
O6HIGHI/I5[, ACHO, TOYHO, TPaMOTHO BbIpakaTb CBOIO TOYKY 3PCHUA B YCTHBIX U IMTMCbMCHHBIX
TEKCTaX, JaBaTh TOSICHEHHs IO XOJy PEIICHHs 3a/laud, KOMMEHTHPOBATh IOJYYCHHBIN
pe3ynbTart;

B XOJIc OOCYXJIEHHs 3aJaBaTh BOIPOCHI IO CYIIECTBY OOCYKIAEMOH TEMBI, MPOOJIEMBI,
pemaeMofz'I 3ala4i, BBICKA3bIBaTbhb HJCH, HAILICJICHHBIC HA IMOUCK PCHICHUSA, COIOCTABJIATH
CBOM CYXKACHUS C CYXICHHSIMHU JPYTUX YYaCTHHKOB JHMAIOra, OOHApYKHBATh Pa3iIH4yHe U
CXOJCTBO TMO3UIMH, B KOppeKTHOW (opme (opMynupoBaTh pa3HOTIACHUS, CBOU
BO3paKEHMUSI,

MNpEACTABIATE PE3YJbTAThl PCIICHHUA 3aJadd, OSKCICPUMCHTA, HUCCIICAOBAHUA, IIPOCKTA,
CaMOCTOSITENIbHO BBIOMpaTh (QopMaT BBICTYIUIEHUS € Y4€TOM 3aJad Mpe3eHTAlUH U
0CcOOEHHOCTeH ayTUTOpUH;

MMOHUMAaTh U WCIHOJIb30BaTh IMPEUMYIIECTBA KOMaHIHOW M WHAMBHAYaJbHON pabOThI Mpu



pelIeHnr yueOHBIX MaTeMaTUIYEeCKHX 33/1aY;
® T[pUHUMATh LEJIb COBMECTHOW JEATEIbHOCTH, IJIAHUPOBATh OPraHU3aLMI0 COBMECTHOM
paboThI, pacupenessTh BHABI padOT, TOrOBapUBAaTHCS, OOCYXIaTh MPOIECC M PE3YIbTAT
paboTbl, 000011aTh MHEHHUSI HECKOJIBKHX JIIOJIEH;
® y4acTBOBaTh B TPyNmoBBIX (opmax paboThl (0OCYXKIeHHs, OOMEH MHEHHUSIMH, MO3TOBBIC
IITYPMBI ¥ IPYTHE), BBIOJHITH CBOIO YacTh pa0OTHI U KOOPJAMHHPOBATH CBOU JIEHUCTBUS C
JOPYTMMHU 4JIeHAaMH KOMaH[bl, OLIEHUBATh KAaueCTBO CBOEro BKJIAJa B OOIIMM MPOIYKT IO
KpuTepusiM, cHOpMYIMPOBAHHBIM YIYACTHUKAMH B3aUMOJICHCTBUSI.
PeryasiTuBHbIe YHHBepPCcAJIbHbIE YUeOHbIE 1eiiCTBUS
Camoopranu3anus:
® CaMOCTOSITEIBHO COCTABJIATH IJIaH, aITOPUTM pelIeHUs 3a7auu (WM €ro 4acThb), BIOUpaATh
croco® pemieHuss ¢ Y4ETOM HMMEIOIIMXCS PECYpCOB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTHPOBATh M KOPPEKTHUPOBATH BAPUAHTHI PEHICHUH C y4ETOM HOBOM HH(OPMAIIHH.
CaMOKOHTPOJIb, 3MOLMOHAIbHBIN HHTEJVIEKT:
e BJaIeTh Ccrnoco0aMu CaMONPOBEPKH, CAMOKOHTPOJIS Tpolecca W pe3ysibTaTa pPeUIeHUs
MaTeMaTHUYECKOM 3a1a4u;
® I[peABHAETh TPYIHOCTH, KOTOpPbIE MOTYT BO3HUKHYTh IPH PEIIEHUU 33Ja4d, BHOCUTHh
KOPPEKTHUBBI B JEATENILHOCTh HAa OCHOBE HOBBIX OOCTOSITENBCTB, HAWJIEHHBIX OMIMOOK,
BBISIBIICHHBIX TPYIHOCTEH;
® OICHMBATh COOTBETCTBUE pe3yJbTaTa ACSITENBHOCTH IOCTAaBICHHOW LIETH U YCIIOBUSM,
OOBSICHATh MPUYUHBI JOCTHUKEHHS WM HEJAOCTHXKEHHUS LIeJIH, HaXOMUTh OLIMOKY, JaBaTh
OLIEHKY IPUOOPETEHHOMY OIIBITY.

HNPEIMETHBIE PE3YJIBbTATbBI

K xonmy oOydenuss B 7 KJjacce OOy4yarloOIMICS TMOJYyYUT CIEAYIOIIME MPEIAMETHbBIC
pe3yJIbTaTHI:

Uwurath nH()OPMALIHIO, IPEICTABICHHYIO B TA0IMIIAX, HA TUAarpaMMax, MPEICTABIIATh JaHHBIC
B BUJE TaOJUll, CTPOUTHh qUarpammbl (CTOJOUMKOBBIE (CTOJIOYATBIE) M KPYroBbIE) MO MacCHBaM
3HA4YCHMI.

OnwuchiBaTh M HMHTEPIPETUPOBATh peaAlbHBIC YKCIOBBIC JIaHHBIC, IIPEICTABICHHBIC B
Ta0JIMIax, Ha AUarpaMmax, rpagukax.

Hcnonb3oBaTh Afsi  ONUCAaHUS JIaHHBIX CTATUCTUYECKUE XapaKTEPUCTHKHU: CpeIHee
apudmeTnyeckoe, MearaHa, HANOOJIbIIICEe U HANMEHBIIIEE 3HAYCHUS, pa3Max.

HNmets mpencraBieHHe O CIHydyallHOM HM3MEHYMBOCTH Ha TMpHUMepax IeH, (PU3NYECKUX
BEJIMYMH, aHTPOTIOMETPHUYECKUX JIAHHBIX, HIMETh MTPEJICTABICHHE O CTATUCTUICCKON YCTONYUBOCTH.

K xonmy oOydenuss B 8 Kkiacce o0OydaromMiicss TMOJTYYUT CIEAYIONIME TPEIMETHbBIC
pe3yabTaThI:

N3Bnekats u mpeoOpa3oBbIBaTh HHGOPMAITUIO, TIPEICTABICHHYIO B BUJIE TAOJIUII, JUATPAMM,
rpaduKoB, MIPEICTABIATH JaHHBIC B BUJIE TaOJHII, JUarpamMmm, rpadukos.

OnuceiBaTh JaHHBIE C MOMOIBIO CTATUCTHMUECKUX IOKa3aTeseil: CpelHuX 3HaueHUud U Mep
pacceuBaHus (pa3Max, JUCTIEPCUS U CTAHJAPTHOE OTKIOHEHHE).

HaxoauTh 4acTOThI YMCIOBBIX 3HAUEHUN M YacCTOThI COOBITUI, B TOM YHCIIE IO pe3yjbTaTaM
U3MEpEeHUH 1 HaOI0ACHUH.

HaxoauTh BEpOATHOCTH CIydyalHBIX COOBITHI B ONBITAax, 3Has BEPOSITHOCTH AJIEMEHTaPHbBIX
COOBITHIA, B TOM YHCJIE B OIBITaX C PABHOBO3MOKHBIMH JIEMEHTAPHBIMU COOBITUSIMH.

Hcnonb3oBath rpaduueckue MOJAETH: JEPEeBO CIY4alHOIO HKCIEPUMEHTa, Juarpammbl
Diinepa, ynuciaoBas npsimasi.

OnepupoBaTh MOHATHSMH: MHOXECTBO, TOJMHOKECTBO, BBINOJIHATh OMNEPALUU  Haj
MHOXECTBaMHU: OOBEIUHEHUE, IepecedeHre, JOMOJHEHNE, MEePEeUHUCIATh 3IEMEHTHl MHOXKECTB,
MIPUMEHSATHh CBOMCTBA MHOXKECTB.

Hcnonb3oBath rpaduyueckoe MpeacTaBIeHNe MHOKECTB U CBSI3€H MEKy HUMU JJIs OTIHCAHUS
MIPOLIECCOB U ABJIEHUH, B TOM YHCJIE NPU PEUICHUH 3a/1a4 U3 IPYruX y4eOHBIX MPEIMETOB U KYPCOB.



K konmy oOydenus B 9 kJjacce oOydaOImMiics TOMYYUT CICAYIOUIUE MPEAMETHBIC
pE3yNbTaThI:

W3Bnekars u npeoOpa3oBbIBaTh WH()OPMAILINIO, TIPEICTABICHHYIO B PA3TUYHBIX HCTOYHHKAX B
BHJIC TAOJIHII, TUarpaMm, rpaduKoB, MPECTABIATh JaHHBIC B BUE TaOIUII, AUArpaMM, rpaduKoB.

Pemarp 3amaun OpraHW30BaHHBIM IMEPEOOPOM BAPUAHTOB, a TAKKE C HCIIOIH30BAHHEM
KOMOHMHATOPHBIX [TPABUII U METOJIOB.

Hcnonb30BaTh ommcaTenbHbIE XAPAKTEPUCTUKH I MACCUBOB YHUCIIOBBIX JaHHBIX, B TOM
quCclie CpeHIe 3HAUCHUs U MEepPbl pacCeHBaHMUSI.

HaxomuTh 4acTOThI 3HAYEHHUN M 9aCTOTHI COOBITHS, B TOM HYHCIE IMOJIB3YSACH Pe3ylIbTaTaMu
MPOBEACHHBIX U3MEPECHHUI U HAOJIIOICHUH.

HaxomuTh BEpOSTHOCTH CIIy9aiiHBIX COOBITHI B H3yYEHHBIX OIBITaX, B TOM YHCIIE B OIBITaX C
PaBHOBO3MOXKHBIMU 3JIEMEHTAPHBIMH COOBITHSIMU, B CEpUSAX HCIBITAHUN /10 MEPBOr0 yclexa, B
cepusIX UcnbITaHul bepHyiu.

Nwmets npencTaBienre o ciydailHON BeIHMYMHE U O paclipe/ie]ICHHH BEpOSITHOCTEH.

NMeTs mpepcTaBieHUE O 3aKOHE OOJBIIMX YHUCENl KaK O MPOSBICHUH 3aKOHOMEPHOCTH B
CIIy4aiiHOM U3MEHYMBOCTH M O POJIM 3aKOHA OOJIBIINUX YKCEN B IPUPOJE U OOIIECTBE.

TEMATHYECKOE INTAHUPOBAHHUE

7 KIIACC
Ne HaumenoBanue KoJsnuectBo 4acoB DJIeKTPOHHbIE
n/n pa3aesioB U TeM Bcero | Konutpoas | IlpakTuy (uudposbie)
NMPOrpamMMbl HbIE ecKme o0pa3oBaTte/ibHbIE
padoThI padoThI pecypchl
1 [IpencraBnenue qaHHBIX 7 2 bubnnorexa LIOK
https://m.edsoo.ru/7f415fdc
2 OmmcareapHast 8 1 Bubanorexa [IOK
CTaTHUCTHKA https://m.edsoo.ru/7f415fdc
3 Cnyuaitnas 6 1 Bubmmnoreka [IOK
H3MCHYHUBOCTE https://m.edsoo.ru/7f415fdc
4 BBenenue B Teopuio 4 Bubnunoreka [IOK
rpaoB https://m.edsoo.ru/7f415fdc
5 BepositTHocTh M wacToTa 4 1 bu6moreka [IOK
CIIy4aifHOTO COOBITHS https://m.edsoo.ru/7f415fdc
6 O06o001eHue, 5 2 bubnuorexa [JOK
cHUCTeMaTH3aIvs 3HAHUI https://m.edsoo.ru/7f415fdc
OBIIEE KOJIMYECTBO 34 2 5
YACOB I10 ITPOT'PAMME
8 KJIACC
Ne HaumenoBanue KoJunyecTBo 4yacoB DJIeKTPOHHbIE
n/n pa3aeiioB M TeM Bcero | Kontpoas | IIpakTuu (uu¢posbie)
NporpamMmbl HbIE ecKue o0pa3oBaTejibHbIE
padoThI padoThI pecypcbl
1 [ToBropenne kypca 7 4 bubmmoteka [JOK
Kjacca https://m.edsoo.ru/7f417fb2
2 OnucarenpHas 4 bubimoreka [JOK
CTaTUCTHKA. https://m.edsoo.ru/7f417fb2
PaccenBanue nqaHHBIX
3 MHoxecTBa 4 bubauroreka [JOK
https://m.edsoo.ru/7f417fb2
4 BepositTHOCTE 6 1 buGmoreka [JOK
CIIy4aitHOr0 cOOBITHS https://m.edsoo.ru/7f417fb2
5 Beenenne B Teopuro 4 bubmmoteka LJOK
rpadoB https://m.edsoo.ru/7f417fb2
6 CrnyugaitHblie COOBITHS 8 buGmoreka [JOK
https://m.edsoo.ru/7f417fb2
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7 O6o06mieHue, 4 2 bubmmnoreka [JOK
CHCTEMATHU3ALINS 3HAHUI https://m.edsoo.ru/7f417fb2
OBILIEE KOJIMYECTBO 34 2 1
YACOB I10 [TIPOI'PAMME
9 KJIACC
Ne HaumenoBanue KoJsinyecTBO 4acoB DJIeKTPOHHbIE
n/n pa3esioB U TeM Bceero | Konutpouas | IlpakTuu (uudposBbie)
NPOrpamMmbl HbIe ecKue o0pa3oBaTe/ibHbIE
padoThI padoThI pecypcbl
1 [ToBTopenne  kypca 8 4 bubnuoreka [JOK
KJlacca https://m.edsoo.ru/7f41a302
2 DIIEMEHTHI 4 1 bubmaurorexa [JOK
KOMOMHATOPUKH https://m.edsoo.ru/7f41a302
3 I'eomeTpuueckas 4 bubnuoreka [JOK
BEPOSITHOCTH https://m.edsoo.ru/7f41a302
4 Wcnbitanus beprymm 6 1 bub6mmorexa [JOK
https://m.edsoo.ru/7f41a302
5 CrnyuaiiHas BelnuuHa 6 bubmmnorexa [JOK
https://m.edsoo.ru/7f41a302
6 O060011eHre, KOHTPOJIb 10 1 bubaunoreka [JOK
https://m.edsoo.ru/7f41a302
OBILIEE KOJIMYECTBO 34 1 2
YACOB I10 [TPOIT'PAMME
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IHOYPOYHOE IINTAHUPOBAHHUE

7 KJIACC
Ne Tema ypoka KosnuecTBo yacoB DJIeKTPOHHbIE
n/ Bceer | KonTpoabn | IlpakTn4 uuppoBbIe
n 0 ble padoThI ecKue o0pa3oBaTe/IbHbIE
padoThI pecypchl

1 [Ipencrarnenue gaHHBIX B 1 bubmmoreka [IOK
TabaUIax https://m.edso00.ru/863ec1f8

2 [IpakTrueckue 1 bu6nuoreka [IOK
BBIYHCIICHUSA 10 https://m.edsoo.ru/863ec324
TaOJMYHBIM JJAHHBIM

3 H3Brieuenue u 1 bubnnorexa [JOK
WHTEpIpeTarus https://m.edso0.ru/863ec78e
TAaOJIMIHBIX TAHHBIX

4 [TpakTrueckas paborta 1 1
"Tabauupr"

5 I'paduueckoe 1 bu6muoreka [IOK
MPEACTABICHUE JaHHBIX B https://m.edsoo.ru/863ed18e
BUJIC KPYTOBBIX,

CTOJIOMKOBBIX
(cTonbUaThIX) IUArpaMm

6 |UYrenme W TOCTpOCHHUE 1 Bu6moreka [JOK
JTarpamm. [Tpumepbt https://m.edso0.ru/863ed602
nemMorpaduyeckux
JarpaMmm

7 [TpakTrueckas pabora 1 1 bu6moreka [IOK
" luarpamMmbl" https://m.edso00.ru/863ed72e

8 | UucnoBsie HaOOPBHI. 1 Bubnunoreka [IOK
Cpennee apupMETHIECKOE https://m.eds00.ru/863ed846

9 | YucnoBsie HaOOPBHI. 1 Bubmmnoreka [IOK
Cpennee apupMETHIECKOE https://m.eds00.ru/863ed846

10 | Menuana YHCIIOBOTO 1 bubmuorexa I[JOK
Habopa.  YCTOMYMBOCTB https://m.edsoo.ru/863edb3e
MeHaHbl

11 | Menuana YHUCIO0BOTO 1
Habopa.  YCTOHYHMBOCTH
MeIaHbI

12 | IlpakTuueckas pabora 1 1 Bubmrorexa [IOK
"Cpennue 3Ha4eHUS" https://m.edsoo.ru/863edc6a

13 | HauGomnbiiee u 1 bubmuoreka [JOK
HaVMEHbIIIee 3HAYCHUS https://m.edso0.ru/863ee07a
YHCIIOBOTO Habopa.

Pazmax

14 | HaubGonsbinee u 1
HauMEHbIIEe  3HAYCHUS
YHCIIOBOTO Habopa.

Pazmax

15 | HaubGomnbmee " 1
HauMEHbIIEe  3HAUYCHUS
YUCJIOBOTO Habopa.

Pazmax

16 | KonrponpHas paboTta 10 1 1 Bu6nmorexa LIOK
temam  "TIpencraBineHue https://m.edso0.ru/863ee390
naHHbIX.  OmumcarenbHas
CTaTUCTUKA"

17 | CnyuaiiHass U3MEHYHUBOCTh 1 bu6nuoreka [IOK
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(mpumepsl) https://m.edsoo.ru/863ee4bc

18 | YacTtora 3HaYeHHMl B 1 bubmuoreka I[JOK
MACCHUBE TaHHBIX https://m.edso00.ru/863ee69c

19 | I'pynnupoBka 1 Bu6mmoreka [JOK

https://m.edso00.ru/863ee9d0

20 | I'mctorpammsl 1

21 | I'mctorpammsl 1 bu6nuoreka [IOK

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

22 | [IpakTuyeckas pabora 1 Bu6nmorexka [IOK
"Ciryuaiinas https://m.edsoo.ru/863eecc8
W3MEHYUBOCTh"

23 | I'pad, BepmmHa, pedpo. 1 bu6nuoreka [IOK
[IpencraBnenue 3agauu C https://m.edsoo.ru/863eef52
MOMOIIIBIO Tpada

24 | Crenenp  (BaJICHTHOCTB) 1 bubmumoteka [IOK
BepiuHbL. Yucio pédep u https://m.edsoo.ru/863ef0ba
CyMMapHas CTCTICHb
BepiuH. lenb v nuki

25 |lemp w mwmkia. Ilyte B 1 Bu6nmoreka [IOK
rpade. IIpencranenue o https://m.edso0.ru/863ef236
CBSI3HOCTH Tpada

26 | IIpencraBnenue 00 1 bu6moreka [JOK
OpPUEHTUPOBAHHBIX https://m.edsoo.ru/863ef3b2
rpadax

27 | Cny4aiiHBIii  ONBIT W 1 Bubmmnoreka [IOK
CIIydaliHOE COOBITHE https://m.edsoo.ru/863ef4d4

28 | BeposTHOCTP M 4YacToTa 1 bu6moreka [IOK
cOoOBITHS. Pomnb https://m.edso0.ru/863ef646
MaJOBEPOSTHBIX u
MIPAKTUICCKH
JIOCTOBEPHBIX COOBITUN B
MIPUPOJIE U B OOIIECTBE

29 | Monera u  urpajibHas 1
KOCTh B Teopuun
BEPOSATHOCTEMN

30 | [MpakTtuyeckas pabora 1 bubmmoreka [IOK
"YactoTa BBINAECHUSA https://m.eds00.ru/863ef8a8
opna"

31 | KonrponbHas paborta 10 1 Bubanorexa [IOK
TeMaM "Cnyuaiinas https://m.eds00.ru/863f0186
W3MEHUYUBOCTh. [ 'padwl.

BeposiTHOCTE ciydaiiHOTO
coOpITHA"

32 | TloBTrOopenue, o0oOIEHHE. 1 bubmuoreka IJOK
[IpencraBnenue faHHBIX https://m.edsoo.ru/863efa24

33 | IloBTOpenue, 00oOIMEHHE. 1 bubnnorexa [JOK
OmucareinbHas https://m.edsoo.ru/863efbaa
CTaTHCTUKA

34 | TloBTOopenue, 000OIIEHHE. 1 bubmuoreka IJOK
BCpOHTHOCTB cﬂyqaf/'[H()ro https://m.edsoo.ru/863efec0
COOBITHS

OBIIEE KOJIMYECTBO 34

YACOB I10 ITPOTPAMME
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8 KVIACC

Ne Tema ypoka KoJunyecTBo 4yacoB DJIeKTPOHHbIE
n/n Bcero | Kontpoas | IlpakTuu uudposbIe
HbIE ecKue o0pa3oBaTe/ibHbIE
padoThI padoThI pecypcbl

1 [IpencraBnenue naHHBIX. 1 bubaunoreka [JOK
OnucarenpHas https://m.eds00.ru/863f029
CTaTHCTUKA

2 CrnydaiiHast 1 bubnuoreka [JOK
M3MEHYUBOCTh. CpenHue https://m.edso0.ru/863f03fc
4ICIIOBOr0 Habopa

3 Crayuaiinple  COOBITHSL. 1 Bu6imoreka IIOK
BeposATHOCTH M 4aCTOTHI https://m.eds00.ru/863f0578

4 Kmaccuueckne monmenn 1 bubimoreka [TOK
TEOPUM  BEPOSTHOCTEH: https://m.edso0.ru/863f076¢
MOHETa W  HUrpajbHas
KOCTh

5 OTKIIOHEHUS 1 bubimoreka [TOK

https://m.edso0.ru/863f0a50

6 Jlucniepcusi  9HUCIOBOTO 1 bubmmoreka [JOK
Habopa https://m.eds00.ru/863f0a50

7 CranmapTHoe 1 bubmmoreka [JOK
OTKJIOHEHHE YHCIIOBOI'O https://m.edsoo.ru/863f0bfe
Habopa

8 JlnarpaMmpl 1 bubaurorexa [JOK
paccenBaHus https://m.edso00.ru/863f0ea6

9 MHOXecCTBO, 1 bubaurorexa [JOK
MO AMHOKECTBO https://m.eds00.ru/863f1180

10 Oneparun Haj 1 bubmmoreka [JOK
MHOKECTBAMU https://m.edso00.ru/863f143c
00beINHEHNE,
nepeceueHue,

JIOTIOJTHEHUE

11 CgoiicTBa omepanuii Hajg 1 bubmmorexa [JOK
MHOKECTBAMHU: https://m.edso0.ru/863f1784
MePEeMECTUTENBHOE,

COYeTaTenbHOEe,
pacmpeeuTeNbHOE,
BKJIFOUEHUS

12 I'paduueckoe 1 bubmmorexa [JOK
npeICTaBICHUE https://m.edso0.ru/863f198c
MHOKECTB

13 KontponsHas pabora 1o 1 1
TeMam "CraTucTHKa.

MHuoxecTBa"

14 DneMeHTapHbIe 1 bubmoteka [JOK
coopitus.  CiydaiiHbie https://m.edsoo.ru/863f1dec
COOBITHS

15 bnaronpusitctByronme 1 bubnmnorexa [JOK
3JIEMEHTAPHBIC COOBITHS. https://m.edsoo.ru/863f1dec
BepositHocTH cOOBITHIT

16 bnaronpusitcTByromme 1 bubnmnorexa [JOK
DIIEMEHTAPHBIE COOBITHS. https://m.edso0.ru/863f1f72
BepositHoCTH cOOBITHIT

17 OnbITH c 1 Bbubmmoreka ITOK
PaBHOBO3MOYKHBIMHU https://m.edso00.ru/863f21ca



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
https://m.edsoo.ru/863f1784
https://m.edsoo.ru/863f198c
https://m.edsoo.ru/863f1dec
https://m.edsoo.ru/863f1dec
https://m.edsoo.ru/863f1f72
https://m.edsoo.ru/863f21ca

3J€MEHTapHBIMU
coObrtusiMu. CydaitHbIN

BBIOOp
18 OnbIThI c bubimoreka [TOK
PaBHOBO3MOKHBIMHU https://m.edsoo.ru/863f21ca
3JIEMEHTAPHBIMHU
coObrTusiMu. CydaitHbIi
BBIOOD
19 [IpakTnueckass  pabota bubnmnorexa [JOK
"OnbITEI c https://m.edsoo.ru/863f235a
PaBHOBO3MOXHBIMU
3JIEMEHTAPHBIMHU
coOpITUAMHU"
20 HepeBo Bu6imoreka IIOK
https://m.edso0.ru/863f2a4e
21 CoiicTBa nepeBa: bubnmnorexa [JOK
€IMHCTBEHHOCTh  IIyTH, https://m.edsoo.ru/863f2bac
CYIIECTBOBAHUE BHCAYEH
BEPIIUHBI, CBS3b MEXKIY
YUCIOM  BEpIIMH U
quciioMm pedep
22 [IpaBmiio yMHOXKEHUS bubmmnorexa [JOK
https://m.edso0.ru/863f2cd8
23 [TpaBuI0 yMHOKEHUS Bu6iumoreka IIOK
https://m.eds00.ru/863f2e36
24 [IpoTuBOMIOIOXKHOE bubmmoreka [JOK
COOBITHE https://m.edso0.ru/863f2f8a
25 Huarpamma Diinepa. bubnmnorexa [JOK
O6benuHeHne u https://m.edso00.ru/863f3214
nepeceyeHne coObITUM
26 HecoBmecTHBIC bubimoreka [TOK
COOBITHSI. dopmyia https://m.eds00.ru/863f3372
CJIO’KEHUS BEPOSITHOCTEN
27 HecoBmecTHbIC bubimoreka [JOK
COOBITHSL. dopmyna https://m.eds00.ru/863f3764
CJIO’KEHUSI BEpOSITHOCTEHN
28 [IpaBuno  yMHOXEHUS bu6imoreka [IOK
BEPOSTHOCTEH. https://m.edso0.ru/863f38ae
VYcnoBHas BEPOATHOCTE.
He3zaBucumeble coObITUS
29 IIpaBmiio  yMHOXEHHS bubnnorexa [JOK
BEPOATHOCTEM. https://m.edso0.ru/863f3b06
VYcioBHas BEpPOATHOCTb.
HezaBucumble coObITUS
30 IIpencrasnenue bubnnorexa [JOK
CIIy4aiiHOro https://m.edso0.ru/863f3che
SKCHEpUMEHTa B BHJE
JepeBa
31 IIpencrasnenue bubmnorexa [JOK
CIIy4aiiHOro https://m.edso0.ru/863f3f20
SKCHEpUMEHTa B BHJE
JepeBa
32 [ToBTOpEHuUeE, Bbubimoreka [TOK
00o01IeHHeE. https://m.eds00.ru/863f4128

[IpencraBnenne NaHHBIX.
OmucarepHas
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CTaTHCTUKA
33 [ToBTOpeHwUeE, 1 bubmmnoreka IJOK
06006mmenue. I'padsl https://m.edso0.ru/863f4312
34 KonrponsHas pabora 1o 1 1
TeMam "CnyuaitHpie
coObITHs. BeposTHOCTB.
I'padnr"
OBIIEE KOJIMYECTBO 34 2 1
YACOB I10 ITPOTPAMME
9 KVIACC
Ne Tema ypoxka KouauyecTBo 4acon DJieKTpOHHbBIE N (POBLIE
n/n Bcer Kourpoasb IIpakTu4 oOpa3oBaTte/ibHbIC
0 HbIe ecKHe pecypcnl
padoThI padoThI
1 [IpencraBiieHne JaHHBIX 1 Bubmmoreka ITOK
https://m.edso0.ru/863f47ea
2 OnucarenpHas 1 bubmuoreka IJOK
CTAaTUCTHUKA https://m.edso0.ru/863f47ea
3 Onepanuu Haj 1
COOBITHSIMH
4 HezaBucumocts 1
cOOBITUH
5 Komb6unaropsoe 1 Bu6moreka [JOK
[IPaBUIIO YMHOXEHUS https://m.edsoo.ru/863f4e16
6 [TepecTanoBkwu. 1 Bu6nmoreka [IOK
®akropuan. CoueraHus https://m.edso0.ru/863f4e16
Y YUCJIO COYCTAHUH
7 Tpeyronbuuk Ilackans 1 Bubnunoreka [IOK
https://m.edso0.ru/863f5014
8 [lpaktuyeckas  pabota 1 1 Bub6nmorexa LIOK
"Briuucienue https://m.eds00.ru/863f5208
BEPOSITHOCTEN c
HCIIOJIb30BaHUEM
KOMOMHATOPHBIX
GYHKIMI  AIEKTPOHHBIX
a0
9 I'eomeTpuueckas 1 bu6moreka [IOK
BEPOSATHOCTb. https://m.edso0.ru/863f5884
Criy4aliHblii BBIOOD
TOYKM U3 (urypsl Ha
IJIOCKOCTH, W3 OTpE3Ka,
U3 JIyTU OKPY>KHOCTHU
10 I'eomeTpuueckas 1 Bubarorexa [IOK
BEPOSATHOCTb. https://m.edso00.ru/863f5a50
Crny4aiiHbIiA BBIOOD
TOYKM U3 (Qurypsl Ha
IJIOCKOCTH, W3 OTPE3Ka,
W3 JIyTU OKPY>KHOCTH
11 I'eomeTpuyeckas 1 Bubrorexa [JOK
BEPOSITHOCTb. https://m.edsoo.ru/863f5bfe
Crny4aliHbIid BBIOOD
TOYKM U3 (Qurypsl Ha
IJIOCKOCTH, W3 OTPE3Ka,
U3 IyTU OKPY>KHOCTH
12 I'eomeTpuyeckas 1 Bu6mmrorexa [IOK
https://m.edso00.ru/863f5e10
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BEPOSTHOCTbD.
CryqaifHbIiA BBIOOD
TOYKH u3 (urypsl Ha
IUTOCKOCTH, W3 OTpe3Ka,
U3 IYTU OKPYKHOCTH

13 HUcnpiTanune. Ycmex u bubmumorexa IJOK
Heyayva. Cepus https://m.eds00.ru/863f6162
WCNIBITAHUN 7O MEPBOTO
ycnexa

14 HUcneiTanue. Ycoex u Bubmmoreka ITOK
Hey1ayva. Cepus https://m.eds00.ru/863f6356
WCIIBITAHUN 7O MEPBOTO
ycnexa

15 UcnbiTanue. Ycnex wu
HeyJaya. Cepus
WCIIBITAHUN 7O MEPBOTO
ycnexa

16 Ucneitanus  bepuymm. Bubmroreka [IOK
BepostHOCTH COOBITHI B https://m.edso0.ru/863f64d2
cepuu WCTIBITAHUI
bepnynnu

17 Hcneitanus  bepryim. bubnuoreka [IOK
BepositHocTH COOBITHI B https://m.eds00.ru/863f6680
cepuu WCTIBITAHUI
bepnynnu

18 [TpakTnueckas  pabota Bu6moreka [JOK
"Ucnbitanus bepuymn" https://m.edso0.ru/863f67de

19 CrnyualiHas BeTWYMHA U Bubmuoreka [JOK
pacnpezeneHue https://m.edso0.ru/863f6b44
BEPOSATHOCTEMN

20 MareMaTuyeckoe bubmuoreka I[JOK
OKUJIAaHUE M JUCIEPCHS https://m.edsoo.ru/863f6da6
CIIy4allHO! BEIUYMHBI

21 [Tpumepsl Bubarorexa [IOK
MaTEMAaTHYECKOTO https://m.edso0.ru/863f6f86
0KHMJIaHUS KaK
TEOPETHUECKOTO
CpeIHero 3HAYEHHUS
BEITNYNHBI

22 [lonsTHE 0  3aKoHE bubmuoreka [JOK
OOJIBIINX YKCEIT https://m.edso0.ru/863f72c4

23 N3mepenune Bubarorexa [IOK
BEPOATHOCTEH C https://m.eds00.ru/863f7652
MOMOIIBIO YaCTOT

24 [Tpumenenue 3aKOHa bubmmoreka [LIOK
OOJIBIIINX YHUCEIT https://m.eds00.ru/863f7116

25 O06o06mienue, bubnnorexa [JOK
cUcTEeMaTH3alusa 3HAHUI. https://m.edso0.ru/863f783c
IIpencraBienne qaHHBIX

26 O000menue,

CHUCTeMaTH3allns 3HAHUM.
OnucarenbHas
CTaTUCTUKA
27 O000menue, bubunoreka IJOK

cUCTeMaTHU3anus 3HAaHUM.
IIpencraBienue TaHHBIX.

https://m.edso00.ru/863f893a
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OnucarenpHas
CTATUCTHUKA

28 O06001menue, 1 bubmuoreka IJOK
CUCTEMATHU3ALMS 3HAHUIA. https://m.edsoo.ru/863f7ade

BepositHOCTB
CIIY9aifHOTO COOBITHS

29 O06001enue, 1 bubmuoreka IJOK
CHUCTEMAaTH3aIis 3HAHUI. https://m.edso00.ru/863f7c9c
BepostHOCTB
CIIy4aifHOTO  COOBITHSI.
DJIEMEHTBI
KOMOMHATOPUKHU

30 O06001enue, 1 bubmuoreka I[JOK
CUCTEMATH3AIMS 3HAHUI. https://m.edso0.ru/863f7e54

DJIEMEHTEI
KOMOMHATOPUKHU

31 O06001enue, 1 bubmuoreka IJOK
CHUCTEeMAaTH3aIis 3HAHUI. https://m.edso0.ru/863f8408
DJIEMEHTHI
KOMOMHATOPUKH.
CrnyualiHple BEIUYMHBI U
pacnpeeneHus

32 O06o06micHue, 1 bubmuoreka I[JOK
CUCTEMATH3AIMS 3HAHUIA. https://m.edsoo.ru/863f861a

CrnyuyaliHple BEIUYMHBI U
pacnpeneneHus

33 HrtoroBas KOHTpOJIbHAs 1 1 bu6moreka [IOK
pabora https://m.eds00.ru/863f8b56

34 O06o06mieHue, 1

cUcTeMaTHU3anus 3HaHUHU

OBIIEE KOJIMYECTBO 34 1 2
YACOB I10 ITPOTPAMME

MPOBEPAEMBIE TPEBOBAHUS K PE3YJIbTATAM OCBOEHUA OCHOBHOM
OBPA3OBATEJIbHOM ITPOT'PAMMBI

7 KJIACC
Kon IIpoBepsiemble nmpeaMeTHbIE pe3yJIbTAThl 0CBOCHHS] OCHOBHOM
MPOBEPAEMOro o0pa3oBaTe/ibHOI MPOrPaMMBbI OCHOBHOTI'0 00111er0 00pa3oBaHus
pe3yJbTara
5 BeposITHOCTB M CTaTUCTHKA

5.1 Uutate uH(OpMaIuio, MPEACTaBICHHYI0 B TalOnuIax, Ha Juarpammax,
NPEJCTaBIATh JaHHbIE B BUJAE TAaOIUI], CTPOUTH AUArpaMMbl (CTOJIOHMKOBBIE
(cronbyarble) ¥ KPYyroBble) IO MaCCUBaM 3HAYEHUH

5.2 OnucelBaTk W MHTEPIPETUPOBATH  PEAIbHBIE  YHUCIIOBBIE  JaHHBIE,
IIpeJicTaBJIeHHbIE B TA0IMIIAX, HA Juarpammax, rpagukax

5.3 Hcnonp30BaTh A1 ONHCAHUS JaHHBIX CTATUCTUYECKHE XapaKTEPUCTHKU:
cpenHee apudmeTnyeckoe, MeauaHa, HauOobllee 1 HauMEHbIlIee 3HaUeHus,
pa3zMax

5.4 Nmers mpencraBieHne O CIy4allHOM HW3MEHUMBOCTHM Ha IpUMeEpax IIeH,
¢busnveckux BEJINYMH, AHTPOIIOMETPUYECKHUX JTaHHBIX, UMETh
MIPEACTABJICHUE O CTATUCTUYECKON YCTOMYMBOCTH
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8 KVIACC

Kon IIpoBepsiemble MpeAMeTHbIE Pe3yJIbTaThl 0CBOEHHSI OCHOBHOM
NpoBepPAEeMoOro o0pa3oBaTe/IbHON MPOrPaMMbI OCHOBHOI0 00111er0 00pa3oBaHus
pe3yJbTara
5 BeposTHOCTb U CTaTUCTHKA
5.1 W3BnekaTh W mpeoOpa3oBbIBaTh WHGOPMAILNIO, NPEICTABICHHYIO B BHJIE
TabauL, AuarpamM, IpaQuKoOB, NPEACTaBIATh JaHHbIE B BUAe TaOIMIL,
Jararpamm, rpaukoB
5.2 OnuceiBaTh JaHHBIE C IOMOIIBIO CTATUCTHYECKUX II0Ka3aTelel: CpeaHux
3HaUEHUNH U Mep pacceuBaHusl (pa3max, JAMCIEPCHS U CTaHAApPTHOE
OTKJIOHCHHE)
5.3 HaxoauTh 4acTOTHI YHMCIOBBIX 3HAYEHUHM M YaCTOTHI COOBITHUHM, B TOM YHCIIE
110 pe3y/bTaTaM U3MEpPEHUH U HaOJII0JeHUH
5.4 HaxoauTe BEpOSTHOCTH CIIyd4ailHBIX COOBITHIA B OIBITAaxX, 3Has BEPOATHOCTH
JIEMEHTApHbIX COOBITHH, B TOM 4YHCJIE B OINBITAX C PAaBHOBO3MOKHBIMHU
AJIEMEHTAPHBIMU COOBITUSIMH
5.5 Hcnonb3oBare rpaduueckue MOJENU: JAEPEBO CIy4ailHOro 3KCIEPUMEHTA,
Juarpammsl Disepa, 4ucaoBast npsmas
5.6 OnepupoBaTb MOHATUSAMH: MHOYKECTBO, IIOAMHOXECTBO;  BBIIOJHATh
Olepaly HaJ MHOXECTBAMH: OOBEIMHEHHE, IEpeceueHue, IOTOIHEHUE,
IIEPEUUCIIATH 3JIEMEHTHI MHOXKECTB, IPUMEHSITh CBONCTBA MHOYKECTB
5.7 Hcnonb3oBare rpaduyeckoe MpeAcTaBICHHE MHOXKECTB U CBS3€H Mexay
HUMU JUISl ONMCAHMsI MPOLECCOB U SBJICHUWH, B TOM 4YMCIE IPU PEIICHUU
3aJa4u U3 IPYrux y4eOHbIX IPEIMETOB U KYPCOB
9 KVIACC
Kon .
poBepsIEMOro IIpoBepsiembie NpeIMeTHbIE Pe3y.IbTaTbl 0CBOEHHs! 0CHOBHOI
o0pa3oBaTe/IbHON MPOrPaMMbl OCHOBHOI0 00111er0 00pa3oBaHus
pe3yjabTara
5 BeposTHOCTB U CTaTUCTHKA
W3BnekaTb ¥ mpeoOpa3oBbIBaTh HHGOpPMAILMIO, IPEICTABICHHYIO
5.1 pa3aMYHbIX HUCTOYHMKAaX B BUAE Tallul, JaudarpamM, rpaguKoB,
IPEJCTABIATh JaHHbIE B BUJIE TaOJIUIL, JUarpaMm, rpadukoB
59 Pemate 3amauM  OpraHu3o0BaHHBIM MEpeOOPOM BAPHAHTOB, a TaKXKe C
' HCI0JIb30BaHUEM KOMOMHATOPHBIX IPABUII U METO/IOB
53 Wcnonp3oBath onucarenbHble XapaKTEPUCTUKH [UISI MAaCCUBOB YHCIIOBBIX
JAHHBIX, B TOM YHUCJIE CPEIHUE 3HAYECHMSI U MEPBI PACCEUBaHUS
54 HaxoauTpe 4acTOThl 3HaY€HUH M 4acTOTHI COOBITHSA, B TOM YHUCIIE TOJIb3YACh
pe3yJibTaTaMu NPOBEAEHHBIX U3MEPEHUI 1 HaOII01eHUH
HaxonuTh BEpOSTHOCTH CIy4alHBIX COOBITHI B M3y4EHHBIX ONbBITaX, B TOM
9.5 Yyclie B ONBITaXx C PABHOBO3MOXKHBIMU JJIEMEHTAapHBIMU COOBITHSIMH, B
CEpHUsAX UCIBITAHUH 10 IEPBOr0 YCIEXA, B CEPUAX UCTBbITaHUI bepHynnu
56 Nwmets NpeACTaBIeHue 0 CIIy4alHOM BEIWYMHE M O pacHpelesIeHUN
BEPOSTHOCTEH
WNmets mpencTaBieHHEe O 3aKOHE OOJBIIMX YHCENT Kak O IMPOSBICHUH
5.7 3aKOHOMEPHOCTH B CIIy4alHOW HM3MEHYMBOCTH U O POJM 3aKOHA OOJBIINX
YHUCEN B MPUPOJIC U 00IIEeCTBE
MMPOBEPAEMBIE DJIEMEHTbBI COAEP KAHUSA
7 KUIIACC
Kon IIpoBepsieMblii 2JIEMEHT COAEPKAHUSA
5 BeposiTHOCTB M cTaTUCTHKA
51 [IpencraBnenre AaHHBIX B BHAE TaONUI, Auarpamm, TIpaduKoB. 3aroHEHHE
Ta0JIML, YTEHWE M TOCTPOCHHE JAuarpaMM (CTOJIOMKOBBIX (CTOJIOYATBHIX) U




KpyToBbIX). UTeHne rpadukoB peanbHBIX MpolieccoB. M3Bneuenne nadopmaiuu u3
AuarpamMm u Ta6J'II/II_[, HCIOJIb30BAHNUC U UHTCPIPCTALINA JaHHBIX

OnwucarenbHasi CTAaTHUCTUKA: CpeAHee apupMeTHyYeckoe, MeAHMaHa, pa3Mmax,

5.2 HauOoJiblllee W HaWMEHBINEE 3HAYCHHS Ha0opa YHCIOBBIX NaHHBIX. [Ipumepsl
CIIy4ailHOM U3MEHYMUBOCTH
Crny4aliHblii SKCIIEPUMEHT (OTIBIT) U Clly4yaiiHoe coObiTHe. BeposTHOCT M yacToTa.
5.3 Posib ManoBepOSTHBIX W MPAKTUYECKH TOCTOBEPHBIX COOBITUH B HpUPOJE U B
obmectBe. MoHeTa U UrpajibHasi KOCTb B TEOPUH BEPOATHOCTEN
I'pad, Bepmmna, pedpo. Crenenp BepmuHbl. Yncno pédep M cymmapHas CTEleHb
5.4 BepiinH. [IpencraBnenue o csizHoctu rpada. Lenu u mukisl. [yt B rpadax.
O6xon rpada (9inepoB myTh). lIpencraBieHne 00 OpPHUEHTHUPOBAHHOM Trpade.
Pemienue 3a1a4 ¢ moMouisio rpagos
8 KVIACC
Kon IIpoBepsieMblii 3JIEMEHT COIePKAHUS
5 BeposiTHOCTB 1 cTaTUCTHKA
5.1 [IpencraBneHue TaHHBIX B BUJIE TAOJIUII, TUarpaMm, rpaduKoB
59 MHO0€ecTBO, 3IEMEHT MHOXKECTBa, OJAMHOKECTBO. Onepanuu HajJ MHOKECTBAMU:
00bEeTMHEHNE, TIEPECEUCHNUE, TOTTOTHEHHE
53 CaoiicTBa ormepanuid HajJ MHOXXECTBAMH: TEPEMECTUTEIILHOE, COYeTaTeIbHOE,
pacnpeenuTeNbHOe, BKIOYCHHUS
5.4 Hcnonbp3oBanue rpa(bnquKoruo MPEACTABICHUSI MHOXECTB IS  OMHUCAHUSA
pealIbHBIX MPOLIECCOB U SBICHUH, PU PEIICHUH 3a]1a4.
55 W3mepenue pacceuBanusi HaHHBIX. Jlucriepcuss W CcTaHAapTHOE OTKIOHEHHE
YHCIIOBBIX HAOOPOB. J[marpamMma paccenBaHUs
DneMeHTapHbIe COOBITHS CIydaiHOTro ombiTa. CiydaliHbie coObITHS. BepostHOoCTH
56 cOOBITUINA. OMBITBH ¢ PABHOBO3MOKHBIMU 3JIEMEHTAPHBIMU COOBITUAMU. CITyualHbIN
BEIOOP. CBsI3b MEXIy MAJIOBEPOSTHBIMH W TPAKTHYECKH JIOCTOBEPHBIMH
COOBITUSIMHU B MIPUPOJIE, OOIIECTBE U HAyKe
HepeBo. CBoiicTBa AEpEBBEB: €IUHCTBEHHOCTb IYTH, CYIIECTBOBAHHWE BHCSUYEU
5.7 BEPIIUHBI, CBSI3b MEXKY YUCIIOM BEPIIMH U 4nucioM pédep. [IpaBuino ymMHOXKEHHS.
Pemenwe 3ana4 ¢ momonisio rpadoB
58 [IpotuBononoxueie coObiTus. uarpamma Diinepa. OObequHEHNE U TIEpEeCEUCHHE
coObITuii. HecoBMmecTHbIe coObITHS. DOpMyIia CIOKEHHS BEPOSITHOCTEN
59 VYcnoBHas BeposiTHOCTh. [IpaBuiio ymHoxenus. HesaBucrumbie coObITHS
510 [IpeacraBnenue skcniepuMeHTa B BUAE AepeBa. PelieHue 3amauy Ha HaxXO0XICHHE
BEpPOSITHOCTEH C MOMOIIIBIO JIEpEeBa CIIYJailHOTO KCIIEPUMEHTA, Jruarpamm Ditsiepa
9 KIIACC
Kon IIpoBepsieMblii 2JIEMEHT COAEPKAHUSA
5 BeposiTHOCTB U cTaTUCTHKA
51 [IpencraBineHne NaHHBIX B BHUJE TaONUWIl, AuUarpamm, TpaduKoOB, HHTEPIpETAIUSI
JMaHHBIX. UTeHHE 1 MOCTPOCHUE TaOIHI], TUarpamMm, rpaduKoB MO PEaTbHBIM JaHHBIM
5.2 [TepecTanoBku u paxTopuan
5.3 CodeTaHus U YUCIIO0 COUCTaHUI
54 Tpeyronpauk [lackans. Pemmenne 3amad ¢ uCoib30BaHHEM KOMOMHATOPUKHI
55 I'eomeTrpuueckas BepoaTHOCTh. CiydaliHbIN BBIOOP TOYKH U3 (PUTYPHI HA TIOCKOCTH,
W3 OTpe3Ka u U3 JYT'H OKPYKHOCTH
5.6 Hcneitanue. Ycenex u Heynada. Cepust HCIIBITaHUH /10 IEPBOTO ycmexa
5.7 Cepus ucnsiTannii bepuynnu. BepositHocTi coObITHi B cepun ucnbiTanuil bepaysm
5.8 CrnyuaiiHas BeJIMUMHA U paclpesiesieHue BeposiTHOCTEN




59 MaremaTuueckoe oxujgaHue U aucnepcus. [IpuMepbl MaTeMaTH4YeCKOro OXKUIAHUS
KaK TEOPETUYECKOTO CPEHETO 3HAUCHUS BEIIMUUHBI

510 MaremaTrueckoe OXKUIAHUE U AUCIEPCUs CIYyYaliHOM BEIMYMHBI «YUCIO YCIEXOB B
cepuu ucnblTaHul bepHymmm»

511 [TonsiTue o 3akoHe OONBIIMX YKcelN. V3MepeHue BEpOSTHOCTEH C MOMOIIBI0 YacTOT.
Ponp 1 3HaueHNE 3aKOHA OOJIBIITNX YHCEI B IPUPOJIE M OOIIEeCTBE

IMPOBEPAEMBIE HA OI'D 10 MATEMATHUKE TPEBOBAHUA K PE3YJIBTATAM
OCBOEHUS OCHOBHOM OBPA3OBATEJIBHOM ITPOI'PAMMBI OCHOBHOI'O

OBLIEI'O OBPA3OBAHUA

Kon
NpoBepPsIeMOro
TpeOGoBaHUA

IIpoBepsiemble TpeGOBaHMs K NMPeAMETHBIM pe3yJIbTaTaM OCBOEHUsI
OCHOBHO# 00pa30BaTeJIbHON MPOrpaMMbl 0CHOBHOI0 00111ero 00pa3oBaHusi
Ha ocHoBe PI'OC

1

YMeHue onepupoBaTh MOHATUSAMHU: MHOYKECTBO, IIOJMHOKECTBO, ONEpALUU Haj
MHOKE€CTBaMU; YMEHHE ONEPUPOBATh MOHATUSAMU: Tpad, CBA3HBIN rpad, nepeso,
IIUKJI, IPUMEHATh UX NPH PEIICHUH 3ajady; YMEHHUE HCIIOJIb30BaTh IpaduuecKoe
MPEACTABICHUE MHOXECTB ISl ONUCAHMS PEAJIbHBIX MPOLECCOB U SBJICHUM, TIPU
pelIeHNH 3a]1a4 U3 IPYTUX y4EOHbIX NIPEIMETOB

YMeHue omnepupoBaTh MOHITHUAMHU:  OMNpPEAECICHHE, aKChoMa, TeopeMma,
JI0KA3aTeNIbCTBO; YMEHHME PACIlO3HaBATh WCTUHHBIE M JIO)KHBIE BBICKA3bIBaHUA,
MPUBOJIUTH MPUMEPHl U KOHTPIPUMEPHI, CTPOUTHh BBICKA3BIBAHUS U OTPULIAHUS
BBICKQ3bIBaHUH

YMeHue onepupoBaTh MOHATHSAMHU: HATypallbHOE YHCIO, MPOCTOE U COCTaBHOE
YHUCJIO, JCIUMOCTh HATYPAJIbHBIX YHCEIN, MPU3HAKU ACIUMOCTH, IEJI0€ YHUCIIO,
MOJYJIb YHUCJa, OOBIKHOBEHHas ApoOb U JecATHUYHAs OpoOb, CTaHIAPTHBIMA BH]
9uclia, PAIMOHATLHOE YHCIO, HWPPAIUOHATBLHOE YHCIIO, apuPMETHICCKHMA
KBaJIpaTHBIH KOPEHb, YMEHHUE BBHITIOJNHATH JCHCTBUSI C YMCIAMH, CPAaBHUBATh U
YHOOPSIOYMBATh YKCTA, MPEACTABIATh 4YHCIAa HAa KOOPAMHATHOW MIPSIMOM,
OKPYTJISITh YHCTIa; YMEHUE JIeJIaTh PUKUIKY U OIICHKY Pe3yJIbTaTa BRIYUCICHUN

YMeHue onepupoBaTb IOHSATHUSIMH: CTENEHb C  LEIbIM  [IOKa3aTeseM,
apu(pMeTHYeCKUl KBaJpaTHBIH KOpEHb, MHOIOWIEH, ajredpanyeckas aApoOb,
TOXKJIECTBO; 3HAKOMCTBO C KOPHEM HATypajbHOW CTENEHU OOJIbIIE €IUHUIIBL;
YMEHHUE BBINOJIHATH pacuéTsl Mo (opMmyiam, Mpeodpa3oBaHUs LENbIX, APOOHO-
paIMOHATIBHBIX BBIPAKEHUN M BBIPAKEHUHN C KOPHIMH, pa3ioXKeHHEe MHOTOYJIeHa
Ha MHOKUTENH, B TOM YHCJIE C UCIOJIb30BaHUEM (OPMYJI pa3HOCTH KBAJPATOB U
KBaJIpaTa CyMMbI U Pa3HOCTH

YMeHHe onepupoBaTh MOHATHAMH: YHUCIOBOE PABEHCTBO, YPaBHEHUE C OJHOU
IIEPEMEHHOM, YHCIOBOE HEPAaBEHCTBO, HEPABEHCTBO C IIEPEMEHHOW; yMEHHUE
pelaTh JIMHEeHHbIe U KBaJIpaTHbIE ypaBHEHHUS, JPOOHO-pallMOHATIbHBIE YPABHEHUS
C OIHOW NEPEMEHHOM, CHUCTEMBI JABYX JIMHEWHBIX YPAaBHEHUM, JIMHEHHBIE
HEpaBEHCTBA M UX CUCTEMBI, KBaJIpaTHbIE U JPOOHO-pallMOHAIbHbIE HEPABEHCTBA
C OHOM NEPEMEHHOM, B TOM YHCJIE IIPU PELICHUH 33J1a4 U3 IPYrUX IPEAMETOB U
MIPAaKTUYECKUX 3aJay; YMEHHME HCIIOIb30BATh KOOPAMHATHYIO IMPSAMYI0 U
KOOPJIMHATHYIO IMJIOCKOCTh Ui U300pa’keHUsl pellieHUi ypaBHEHUI, HEPaBEHCTB
U CUCTEM

YMeHue onepupoBaTh MOHATUAMU: GYHKIMS, rpadUuK QYHKIMU, HYIH QYHKIHUH,
MPOMEXKYTKH  3HAKONOCTOSIHCTBA, MPOMEXYTKH  BO3pacTaHusi, yOBIBaHUS,
HauOoNlblllee ¥ HaWMEHbIIee 3HaueHWss (QYHKIHWW; YMEHHE OIEepUpOBaThH
MOHATUSIMU: TIpsIMas MPOMOPLHUOHATIBHOCTD, JIMHEHHAs (QYHKIMS, KBaapaTHYHAs
¢byHKIMsA, oOpaTHas MPONMOPLHOHAIBHOCTh, Napaboia, rumepOosia; yMeHHE
CTpouTh rpaduKku (QYHKIMHA, UCHOIB30BATh I'padUKU Ui ONpEAeTIeHUs CBOMCTB
MIPOLIECCOB M 3aBUCHMOCTEM, ISl pelIeH sl 3a7a4 U3 APYruX y4eOHbIX MPEAMETOB
U peajbHOM KHU3HHM;, yMEHHE BbIpakaTb (OpMYIaMH 3aBUCHUMOCTH MEXKIY
BEITMYMHAMU

Vmenune OINCpHUPOBATH TMOHATHAMU:. IIOCICIOBATCIbHOCTD, apI/I(l)MeTI/I‘IeCKaSI n
IrCOMCTPHUICCKAA IpOrpeCcCuu; YMCHUC HCII0Jb30BaTh CBOMCTBa




MOCJIeI0BAaTEIbHOCTEH, (POPMYIIBI CYMMBI M OOIIET0 WieHa NP PEIICHUH 3314, B
TOM 4MCJI€ 33]1a4 U3 APYruX y4eOHBIX IPEIMETOB U pealbHON XKU3HU

YMeHue pemarb 3a7aud pa3HbIX TUIOB (B TOM YHWCJ€ HAa MPOLEHTHI, AOJIH U
YacTH, IBUKEHUE, paboTy, IIEHYy TOBApOB M CTOMMOCTb ITOKYIIOK M YCIJIYT, HaJIOTH,
3alaui U3 00JIaCTH YNpaBlIEeHUS JTUYHBIMU U CeMEWHBIMH (PMHAHCAMH); YMEHUE
COCTaBJISTh BBIPAKEHUS, YPAaBHEHHs, HEPABEHCTBA WU CHCTEMbI 110 YCIOBHIO
3a/layM, HCCIeI0BaTh MOJNYYEHHOE pEIIeHHE W OICHHBATh MPaBIONOI00HOCTH
II0JIYYEHHBIX PE3YyJIbTATOB

VYMeHue omnepupoBaTh TMOHATUSAMH: (GHUrypa, TOUYKa, OTPE30K, MpsiMasi, Jyd,
JOMaHasl, yroji, MHOTOYIOJbHHMK, TpPEYroJbHHK, pPaBHOOCAPEHHBIH U
PaBHOCTOPOHHHMH TPEYroJbHUKH, TPSMOYTOJIBHBIH TPEYroJbHUK, MEIHaHa,
OMCCeKTpUca W BBICOTA TPEYroJbHHUKA, UYETHIPEXYTONBHUK, IapajuieJorpamm,
poMO, TPSAMOYTOJIEHUK, KBaJpaT, Tpameuus; OKpPYy>KHOCTb, KPYT, KacaTellbHas;
3HaKOMCTBO C IPOCTPAHCTBEHHBIMH (DUTYpaMH; YMEHHE peIlaTh 3a/a4yd, B TOM
YHCIIe U3 MOBCEAHEBHOM JKM3HM, Ha HAXOXKACHHE T€OMETPUYECKUX BEIHYHH C
IPUMEHEHHEM U3YyYCHHBIX CBOWCTB GUTYp U (HaKTOB
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YMeHue onepupoBaTh MOHATUSMU: PABEHCTBO (UTYDP, PABEHCTBO TPEYTOJIbHUKOB;
[apajuIeIbHOCTh M NEPHEHAUKYISIPHOCTh MPSAMBIX, Yol MEXAY MPsSMBbIMH,
NEPIeHIUKYNAp, HaKJIOHHAs, MpoeKuus, nogobue ¢uryp, Moao0HbIE
TPEYrOJbHUKH, CHUMMETPUSI OTHOCUTEJIBHO TOYKM M MPSAMOH; yMEHHE
pacrno3HaBaTh PaBEHCTBO, CUMMETPHUIO U MMOA0OHe (QUryp, mapamuielbHOCTh H
NIEPIEHIUKYJIIPHOCTD MPSIMBIX B OKPYKAIOILIEM MUPE
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YMeHue omnepupoBaTh MOHATUSMU: JUIMHA, PACCTOSHME, Yoy (BEIWYMHA YIJia,
CHHYC U KOCHHYC yIJla TPEyroJibHUKA), TUIONIa[b; YMEHHUE OIEHUBATH pPa3Mephl
MPEIMETOB U OOBEKTOB B OKPYXKAIOIIEM MHpE; YMEHUE MPUMEHATH (POpMYIbI
nepuMeTpa MU IJiomaad MHOI'OYIOJIbHHMKOB, JIMHBI OKPYXXHOCTH W IUIOIIAAW
Kpyra, oObeMa MpPSAMOYTOJbHOTO MapajljiesieNuIesa; YMEHHE MPUMEHSTh
MPU3HAKK PABEHCTBA TPEYrOJbHUKOB, TEOPEMY O CYMME YIJIOB TPEYroJbHUKA,
teopemy Iludaropa, TpuroHomMeTpruuecKre COOTHOIICHUS /171l BEIYUCIICHHUS IJTUH,
pacCTOSHUM, TIIOMAACH
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YMmenue n3o0paxars Miockue (GUrypsl U UX KOMOMHALIUU, TPOCTPaHCTBEHHBIC
¢Gurypsl OT pyKH, C TMOMOUIbIO YEPTENKHBIX HHCTPYMEHTOB U 3JIEKTPOHHBIX
CPEICTB M0 TEKCTOBOMY WJIM CUMBOJIBHOMY ONMCAHUIO
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YMeHHne onepupoBaTh NOHATHUSAMHU: MPAMOYIOJbHAs CHCTEMAa KOOPJMHAT;
KOOPAMHATBI TOYKH, BEKTOP, CyMMa BEKTOPOB, IIPOU3BEICHUE BEKTOpPA HA YUCIIO,
CKALIPHOE TIPOU3BEJECHUE BEKTOPOB; YMEHHE MWCIOJIb30BaTh BEKTOpPBI U
KOOPAMHATHI JJI NPEACTABICHUS NAHHBIX M pPELIEHUs 3aJay, B TOM 4YHUCIIE W3
JPYTUX Y4eOHBIX IPEIMETOB U pealIbHOM JKU3HU
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YMeHue omnepupoBaTh MOHATHSIMH: CTOJOUKOBBIE M KPYrOBBIE JIHArpaMMBI,
Tabnuipl, cpeaHee apupMeTHUECKoe, MeAMaHa, HauOoJbllee U HaWMEHbIIee
3HAuYeHUS, pa3MaxX YUCIOBOTO Habopa; yMeHHE W3BJIEKaTh, HHTEPIPETUPOBATH U
npeoOpa3oBbiBaTh HMHGOPMALMIO, TPEACTABICHHYIO B TabmuMIax W Ha
IUarpaMMax, OTPaKarollyt0 CBOMCTBA U XapaKTEPUCTUKHU PEAIbHBIX MPOLIECCOB U
SIBJICHU; YMEHHE PACIIO3HABaTh N3MEHUNBBIC BETMYMHBI B OKPYKAIOIIEM MUPE
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YMeHue onepupoBaTh NOHATUAMHU: CIyYalHBIA OMBIT (CITy4aifHbINH SKCIIEPUMEHT),
AJIEeMEHTapHOEe COOBbITHE (IIEMEHTApHBIM MCXOJ) CIy4yallHOrO OIbITa, Ciay4yaiiHoe
COOBITHE, BEPOSTHOCTH COOBITHS, YMEHHE HAXOIUTh BEPOSITHOCTU CIIydailHBIX
COOBITUH B ONBITaX C PAaBHOBO3MOKHBIMH 3JIEMEHTAPHBIMU COOBITHSIMH; YMEHUE
pemaTh 3a7a4d METOJOM OpraHM30BaHHOTO IMepedopa M C HCHOJIb30BAHHUEM
MpaBWJla YMHOXKEHHUS; YMEHHME OLIEHHBATh BEPOSTHOCTU DPEAJbHBIX COOBITHI U
SBJICHUH, TIOHUMaThb pOJb TPAKTUYECKU JIOCTOBEPHBIX M MAaJOBEPOSITHBIX
COOBITUH B OKpYXKAaIOLIEM MHpPE W B JKU3HM; 3HAKOMCTBO C IOHATHEM
HE3aBUCHMBIX COOBITHIl; 3HAKOMCTBO C 3aKOHOM OOJIBIIMX YHCET U €ro POjbio B
MacCCOBBIX SIBJICHUSX
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YMmenue BBI6I/IpaTL HO,I[XO,I[}IH_II/II\/'I I/IBYIICHHBIfl MCTOA IJId PpCHICHUA 3adadvu,
IMPHUBOJUTH IMMPUMEPBI MATCMATHYCCKUX SaKOHOMepHOCTeﬁ B IMpUpPOAEC U KXKU3HU,




pacrio3HaBaTb MPOABIICHHUC 3dKOHOB MATCMATHKU B HCKYCCTBC, OIIMCHLIBATH
OTJeNbHbIE BBIIAIOIIMECS PE3yJdbTaThl, I[IOJyY€HHbIE B XOJE pPAa3BUTHUS
MAaTE€MaTUKU KaK HAayK{, IPUBOJUTH IIPUMEPBI MATEMATUUECKUX OTKPBITUN U UX
ABTOPOB B OT€UECTBEHHOW U BCEMUPHOW UCTOPUU

HEPEYEHbB 2JIEMEHTOB COAEPKAHMUSA, ITPOBEPAEMBIX HA OI'D ITO

MATEMATHKE
Kox IIpoBepsieMblii 3JIeMEHT COieP:KAHUS
1 Yucna v BBIYHCIICHUS
1.1 Harypasibable u niensle yucna. [IpusHaky JenMMOCTH LEIIbIX YUCE
1.2 OOBIKHOBEHHBIE U ICCITHYHBIE APOOH, MPOIEHTHI, 0CCKOHEUHBIC TTEPUOTNUECKHIE TpoOH
1.3 Parnmonanbheie yncia. ApudMeTHIeCcKre onepalyy ¢ paloHAIHBIMU YUCIIAMHU
1.4 JeiictButenpHble yncia. Apudmernyeckue onepanuy ¢ AeMCTBUTEIbHBIMU YHCIAMU
1.5 [TpuOmkE€HHBIE BHIYMCICHUS, MpaBUia OKPYIJIEHUS, MPUKHUIKA U OLIEHKA pe3yjbTaTa
BBIYMCIICHHUI
2 Anrebpanyeckue BhIpaXKEHUs
2.1 BykBeHHbIE BbIpaKeHUsI (BBIPAXKEHUS C IEPEMEHHBIMU )
2.2 Cremnenb ¢ 1enbiM nokaszateneM. CTeneHb ¢ paluOHANBHBIM IMOKa3areneMm. CBOHCTBa
CTETICHU
2.3 MHuorouseHsl
2.4 Anrebpanyeckas Apoob
2.5 Apudmernueckuii KOpeHb HaTypaibHOM creneHu. JleiicTBus ¢ apudmernueckumu
KOPHSIMH HaTypaJIbHON CTEIeHH
3 YpaBHEHUS 1 HEPAaBEHCTBA
3.1 Ienble u poOHO-panoHaNbHbIE YpaBHEHHs. CUCTEMBI M COBOKYITHOCTH YPaBHEHHI
3.2 Llenbie 1 1poOHO-paIOHAIbHBIC HepaBeHCTBA. CHCTEMBI U COBOKYITHOCTH HEPABEHCTB
3.3 Peuienue TekCTOBBIX 3a1a4
4 UmncaoBbIe MOCIEI0BATEIHHOCTH
4.1 [TocnenoBarenbHOCTH, CIOCOOBI 33/1aHUA MTOCIEAOBATEIHHOCTEN
4.2 ApudmeTrndeckasi U reoMeTpuueckas nporpeccuu. Dopmyna CI0KHBIX IPOIICHTOB
3) DYHKIMH
5.1. OyHk1us, cnocodbl 3ananus ¢yHkuuu. I'padux ¢ynkumu. Ob6rnacTe onpeneneHus U

MHOeCTBO 3HaueHH ¢yHkiuu. Hymu ¢yHxuuu. IIpomexyTku 3HaAKOIMOCTOSIHCTBA.
[TpoMeXyTKM MOHOTOHHOCTHM (YHKIHMH. MaKCUMyMbl M MHUHUMYMBI (DYHKIUH.
Haubonbiiee n HaumeHblllee 3Ha4eHHe PYHKIIMY Ha TPOMEXKYTKE

6 KoopauHaTsl Ha IpsSMOM U TJIOCKOCTH
6.1 KoopaunarHas npsimast
6.2 JlexapToBbI KOOPJMHATHI HA MJIOCKOCTH
7 ["'eomeTpus
7.1 ["'eomeTpryeckue GUrypsl 1 UX CBOMCTBA
7.2 TpeyronbHuK
7.3 MHOroyrojabHUKN
7.4 OKpy’>KHOCTb U KpyT
7.5 M3mepeHne reoMeTpuuecKiX BeIMYrH
7.6 BekTopsl Ha VIOCKOCTH
8 BeposiTHOCTB M cTaTHCTHKA
8.1 OmnwcarenpHasi CTATUCTHKA
8.2 BepositHoCTh
8.3 KomOunnaTopuka
8.4 MHoxecTBa

8.5 ['padsr




