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MNOACHUTEJIbHAA SATIMCKA

B coBpeMeHHOM LM(POBOM MMpe BEPOSTHOCTb M CTATUCTUKA NPUobpeTaroT
BCE 00/IbLUYIO 3HAYMMOCTb, KaK C TOUKWN 3peHUs NPaKTUYECKMUX NPUMIOXKEHWUIA, Tak
N UX posin B 06pa3oBaHMK, HEOOXOAMMOM KaX4OMY YesioBeKy. Bo3pacTaeTt umcnio
npoeccuia, Npy 0BMaAEHNMN KOTOPbIMU TpebyeTca xopollas 6a3oBas MoAroToBka
B 006/1aCTV BepoOATHOCTM W CTATUCTUKW, Takas MNOAroToBKa BaXHa A1
MPOAOHKEHNS 06pa30BaHNA U NS YCMeLHOW NPOMeCCNOHaIbHON Kapbepsbl.

Kaxkablli YenoBek NOCTOSAHHO NPUHUMAET PeLLeHNs Ha OCHOBE UMEIOLLMXCA Y
Hero JaHHbIX. A A1 060CHOBAHHOIO MPUHATUSA PELLEHUSA B YC/IOBUSAX HefoCcTaTKa
NN N30bITKA MHOPMaLUN HEOOXOANMMO B TOM YMC/e XOPOLLO CHOPMUPOBAHHOE
BEPOATHOCTHOE M CTATUCTUYECKOE MbILLIEHNE.

iIMeHHO Mo3TOMy OCTPO BCTajla HeobXO0AMMOCTb COpMUpOBaTh Y
06yyaroLLMXCa (YHKUMOHaIbHYH TPaMOTHOCTb, BK/IHOYAIOLLYIO B Cebsl B KayecTBe
HEOTHLEM/IEMOM  COCTaBfIAKOLWEA  YMEHMe  BOCMPUHMMATL W KPUTUYECKU
aHa/IM3MpoBaTh NH(OPMaLMIO, NPEACTaBNEHHYIO B Pa3/InyHbIX Popmax, MoOHUMaTb
BEPOATHOCTHbIA XapakKTep MHOIMMX peasibHbIX MPOLECCOB U 3aBUCMMOCTEN,
MPOM3BOAMTb NPOCTENLLNE BEPOATHOCTHbLIE PACHETHI.

3HaKOMCTBO B Y4eOHOM Kypce C OCHOBHbIMM MPUHLMNaMu cbopa, aHanmsa un
NPeACTaB/IeHNs JaHHbLIX U3 Pas3IMYHbIX CHep XWM3HW 00LLecTBa U rocyaapcrsa
npnobuwaet oby4yarolmMxcs K OO6LIeCTBEHHbIM WHTepecam. l3yyeHWe OCHOB
KOMOMHATOPMKM pa3BMBaeT HaBblKM OpraHm3aumy nepebopa WM MnoAcyéTa ymcna
BapuaHTOB, B TOM YuC/ie B NPUKNaAHbIX 3aaavax. 3HaKOMCTBO C OCHOBamy TEOpUK
rpaoB co3a4aéT MaTeMaTUYECKUIA (PYHAAMEHT ANa (POPMUPOBAHNS KOMMETEHLMIA B
061aCcTN MH(OPMATUKA N UUPPOBLIX TEXHONOTUA. TpK M3yYeHUN CTATUCTUKKN U
BEPOATHOCTM 000rawjaloTca npefcTaBneHnss 00yyatoWwmxcss 0 COBPEMEHHOM
KapTVHe Mupa U MeTofax ero uccrefoBaHus, (DOPMUPYETCA MOHUMaHWE POou
CTaTUCTUKN KaK MCTOYHMKA COLMaIbHO 3HAUYMMON MH(OPMALN 1 3aKNafbIBaKOTCS
OCHOBbI BEPOATHOCTHOIO MbILLIJIEHNS.

B COOTBETCTBMM C AaHHbIMWU LENSMU B CTPYKType nporpammbl y4ebHOro
Kypca «BeposTHOCTb 1 CTaTUCTMKa» OCHOBHOIO 06LLero 06pa3oBaHus Bble/eHbl
ClefyloLie cofep>kaTeflbHO-MeTOANYECKME NMHUN: «[pefcTaBfieHne LaHHbIX U
onucaTeNbHasa CTaTUCTUKa», «BeposTHOCTb», «3IMEeMEHTbl KOMOWHATOPUKUN,
«BBeeHve B TeOpUIO rpaoB».

Cogep>xaHue nuHUK «lpefcTaBneHre AaHHbIX U onucartesibHas CTaTUCTUKa»
CMY>XUT OCHOBOW [Ans (DOPMMPOBaHUS HaBblKOB PaboTbl C MHGOpMauuen: oT
YTeHUA W WHTepnpeTayMn WHQOpMauuu, npeacTaB/ieHHOW B Tabnmuax, Ha
AnarpaMMax n rpauvkax, Ao céopa, NpefcTaB/leHUss U aHain3a [aHHbIX C
MCMO/Ib30BAHNEM CTATUCTUYECKMX XapaKTEPUCTUMK CPefHUX WU paccenBaHus.
PaboTaa Cc AaHHbIMKM, OOyuvalOLMecs y4yaTcsa CUMTblBaTb W WHTEPMPETUPOBaTb



[aHHble, BblABUraTb, apryMeHTUpoBaTb M KPUTUKOBATL MPOCTENLUNe TUnoTesbl,
PasMbILLNATL Hag (PaKTopamu, Bbi3blBAKOLLMMY M3MEHUYMBOCTb, W OLEHMBATb WNX
B/ISIHME Ha pacCcMaTpuBaeMble Be/MYMHbBI U MPOLLECCHI.

NHTYyUTMBHOE NpeacTaB/ieHne O C/lyYaHOW WM3MEHYMBOCTW, MCCefoBaHue
3aKOHOMEPHOCTEW W TEHAEHUMIA CTaHOBUTCS MOTUBMPYIOLLEN OCHOBOWN ANs
N3ydYeHUs Teopun BepoATHOCTEW. BosblLIOe 3HAYeHMe WMEKT MpPaKTUYecKme
3ajaHnA, B YaCTHOCTM OMbITbl C KNACCUYECKUMWN BEPOATHOCTHBLIMU MOAE/IAMMU.

MoHATUE BEpOATHOCTM BBOAWUTCA KakK Mepa npaBLonofobus CnyvaniHoro
cobbiTna. Tpu  M3yyeHUN Y4yebHOro Kypca oOydarolmecs 3HaKOMATCA C
NPOCTEALIMMM  METOAAMU  BbIYUCNEHUA  BEPOATHOCTEM B ClydvaliHbIX
3KCNepuMeHTax C PaBHOBO3MOXXHbIMY afleMeHTapHbIMM NCcXoaamu,
BEPOATHOCTHbIMM 3aKOHaMMW, MO3BOJIAKOLWMMK CTaBUTb M peLlatb 60/1ee CNOXKHble
3afaun. B y4yeOHbIA KypC BXOAAT HayasibHble MPEeACTaB/IEHUA O ClyYaliHbIX
BE/IMYMHAX U NX YNCIIOBbIX XapaKTepUCTUKaX.

B pamkax y4eGHOro Kypca OCYLLECTB/IAETCA 3HAKOMCTBO 00y4aroLmnxcs ¢
MHOXECTBaMM 1N OCHOBHbIMW OMepauusamMmn Hag, MHOXEeCTBaMu, paccMaTpuUBaroTCA
NpUMepbl NMPUMEHEHNA NS PeLleHns 3adad, a TakXke MCNOoMb30BaHWUA B LAPYrux
MaTemMaTUYecKnx Kypcax v y4ebHbIX npeamerax.

B 7-9 knaccax n3y4vaeTtcsi y4yebHblil Kypc «BeposTHOCTb U CTaTUCTUKa», B
KOTOpbI  BXOAAT pasgenbl: «[lpefcTaBneHvWe fAaHHbIX W OnucaTenbHas
CTaTUCTUKa», «BepoATHOCTb», «3DNeMeHTbl KOMOWHATOPUKW», «BBeaeHve B
TEOPUHIO rpadioB».

Ha n3y4yeHue yyebHoro Kypca «BeposaTHOCTb U CTaTUCTMKa» oTBoamTca 102
yaca: B 7 knacce — 34 yvaca (1 yac B Hegento), B 8 knacce — 34 vaca (1 vac B
Hefento), B 9 kKnacce — 34 yaca (1 yac B Hefiento).



COOEP>XAHVE OBYUEHUNA
7 KJTACC

MMpefcTaBneHne faHHbIX B BMAe Tabnuu, gnarpamm, rpaMkos. 3anosHeHve
Tabnmy, YTeHVME W TMOCTPOeHWe auarpamMm (CTONMOGMKOBLIX (CTONGYaTbIX) W
KpyroBbIX). UTeHne rpaukoB peasibHbIX MPoLeccoB. 13BneveHne nHpopmaumnm 13
AnarpaMm 1 Tabnmu, UCNONb30BaHKE N UHTEpPrpeTaumns AaHHbIX.

Onucarte/ibHas CTaTUCTMKA: CPeAHee apugMeTUYecKoe, MefmaHa, pasmax,
HanbonblUee M HaMMeHblUee 3HayeHWs Habopa 4MCOBbIX AaHHbIX. [pyMepsbl
C/ly4yanHOW N3MEHYMBOCTMU.

Cny4aiiHblA 3KCMePUMEHT (OMbIT) U Cry4YailHoe cobbiTve. BepoATHOCTL U
yacToTa. PONb Ma/IoBEPOATHBIX M NPaKTUYECKN LOCTOBEPHbIX COOLITUIA B NPUPOAE
1 B 0bLiecTBe. MOHeTa 1 UrpasibHas KOCTb B TEOPUW BEPOSTHOCTEN.

pay, BepwmHa, pebpo. CTeneHb BepwMHbl. Yucno pébep M cymmapHas
CTeneHb BepluH. pefcTaBneHne 0 CBA3HOCTW rpada. Llenn n umknbl. MyTtn B
rpacax. O6xopn rpada (3inepoB nyth). lMpefacTaBneHne 06 OPUEHTUPOBAHHOM
rpade. PeLueHve 3aay ¢ NOMOLLGHO rpagios.

8 KJIACC

[MpefcTaBeHne faHHbIX B BMAe Tabnuu, guarpamm, rpadmKkos.

MHOXeCTBO, 3/7IEMEHT MHOXecTBa, MOAMHOXeCcTBO. Onepauun  Hafg
MHOXEeCTBaMW: 00beAuHeHWe, MnepeceyeHue, AonosiHeHWe. CBOCTBa onepauuia
Hag MHOXEeCTBaMu: MepeMecTUTeNbHOe, COYeTaTe/IbHOe, pacrpefe/nTesbHOe,
BK/IOUYEHMS.  VICMonb30BaHMe rpafuyeckoro npeacTaB/ieHUs MHOXECTB  [AJ14
OMucaHusa peaibHbIX NPOLECCOB W ABMEHWIA, NPW PeLUeHMI 3aau.

3mepeHne paccemBaHWA AaHHbIX. [ucnepcus M CTaH4apTHOe OTK/IOHeHWe
4MCoBbIX HAabopOB. Aunarpamma paccerBaHus.

AnemeHTapHble  COOLITUA  CNyvalHOro onbita.  CryyailHble  COObITUA.
BeposTHOCTM  CcOObITMIA.  OnNbITbl  C  PABHOBO3MOXHbIMU  3/IEMEHTaPHbIMU
cobbiTuamMn. Cny4dariHbii BbI6op. CBA3b MeXAY MasoBEPOATHLIMU U MPAKTUYECKM
[AOCTOBEPHLIMU COOLITUAMY B NPUPOAE, OOLLIECTBE U HaYKEe.

[epeBo. CBoiCTBa [epeBbeB: eAMHCTBEHHOCTb MyTW, CYyLLECTBOBaHWE
BUCAYEN BEPLUUHBI, CBA3b MEXAY YWUCIOM BeplwnH U 4yucrioMm pébep. Mpasmno
YMHOXeHUS. PeLleHVe 3aa4a4 C MOMOLLbIO rpados.

[MpoTUBOMONOXHbIE CcoObITUA.  Amarpamma Juinepa. OObefuHEHVE U
nepeceyeHve COOGbITMIA. HeCOBMECTHble  COObITUA.  DopmMyna  C/OXKEHUS
BEPOATHOCTEN. YCNOBHasA BePOATHOCTb. [1paBUIO YMHOXEHUS. HesaBMCUMbIE
cobbITusA. TMpencraBneHne 3KCMeprMeHTa B BuAe fepeBa. PelueHuwe 3afay Ha



HaXxOoXAeHne BepOSITHOCTEN C MOMOLLbIO [epeBa C/y4yalHOro 3KCMepuMEHTa,
anarpamm dinepa.
9 KJTACC

MpeacTaBneHne  AaHHbIX B BMAe Tabnuu, Auarpamm,  rpagmkos,
NHTeprpeTauus faHHbIX. YTeHne 1 NocTpoeHme Tabnuy, guarpamm, rpagmkos no
peabHbIM AaHHbIM.

MepecTaHOBKN 1 (hakTopuasn. CoyeTaHUsi U YMCIO coYeTaHWin. TpeyrofbHuK
Mackand. PelleHune 3a4a4 ¢ UCMONb30BaHNEM KOMOMHATOPUKM.

"eomeTpuyeckasd BepOATHOCTb. Cry4yaliHbIA BbIOOP TOYKM U3 (hUTYpbl Ha
MMI0CKOCTU, N3 OTPEe3Ka 1 U3 Ly OKPY>KHOCTMU.

NcnbiTaHne. Ycnex n Heyaada. Cepusi UCMbITaHWA [0 NEpBOro Yycrexa.
Cepus umcnbiTaHUA BepHynnn. BeposTHOCTM COGLITUIA B Cepuu  UCMbITaHWIA
bepHynnw.

CnyvailHas BenMyMHA W pacnpefesieHne BepoATHOCTed. Marematuyeckoe
oXugaHue wn  aucniepcua.  [MpumMepbl  MaTeMaTUYECKOro  OXWMAAHUS  Kak
TEOPETUYECKOTrO CpeAHero 3HayeHWs BennuuHbl. MaTemaTuyeckoe OXKuaaHue u
Aucnepcns  CnyyaHOW BENNYMHBI  «YUCNIO  YCMEXOB B CEPUM  UCMbITAHWIA
bepHynnm».

[MoHATME O 3aKOHEe 60MbLUMX YmnCesl. VI3MepeHne BepOATHOCTEN C NMOMOLLbHO
4acToT. POsb 1 3HaYeHMe 3aKoHa 60/bLINX YMCeN B NPUPOLE 1 06LLEeCTBe.



NMIAHNPYEMbBIE  PE3YJIbTATblI OCBOEHUWA  TPOIrPAMMDbI
YYEBHOIO KYPCA «BEPOATHOCTb W CTATUCTUKA» HA
YPOBHE OCHOBHOI'O OBLLEIN O OBPASOBAHNA

NMYHOCTHDbIE PE3YJIbTATDI

JINUHOCTHbIe pe3ynbTaTbl OCBOEHUS Mporpammbl  y4ebHOro  Kypca
«BepoATHOCTb U CTATUCTMKA» XapaKTepu3yHTCs:

1) naTpmMoTnUYeCcKoe BOCNUTaHWE:

NPOSIB/IEHNEM MHTEpeca K MNPOW/IOMY W  HacTOsAWEMY POCCUMIACKON
MaTteMaTVKW, LUEHHOCTHbIM  OTHOLUEHWEM K  [JOCTMDKEHMSIM  POCCUMCKMX
MaTeMaTMKOB M POCCUIACKON MaTeMaTUYECKOW LLKOJbI, K WUCMO/b30BaHUIO 3TUX
[NOCTVKEHWNIA B APYrNX HayKaX M NPUKNagHbIX cjepax;

2) rpaXxaaHCKoe 1 yXOBHO-HPaBCTBEHHOE BOCMMTAHME:

FOTOBHOCTbIO K BbIMO/IHEHMIO 06A3aHHOCTEN rpaXKaaHUHa U peannsaunm ero
npaB, nNpeAcCTaB/leHNEM O MaTeMaTUYeCKMX OCHOBax (YHKLMOHMPOBAHUA
Pa3INYHbIX CTPYKTYP, SBNEHWI, Npouedyp rpaxaaHckoro obuiectsa (Hanpumep,
BbI6OPbI, OMPOCHI), FOTOBHOCTLIO K 0OCY>KAEHUIO 3TUUECKUX MPO6/IEM, CBSA3aHHbIX
C MNPaKTUYECKUM MNPUMEHEHVEM AOCTMXKEHUA HayKM, OCO3HAHMEM BAXXHOCTU
MOPa/IbHO-3TUYECKMX NMPUHLIMIMOB B AeATE/IbHOCTU YUEHOrO;

3) TpyAoBOe BOCNUTaHWe:

YCTAHOBKOW Ha aKTWBHOE Y4yacTMe B pPELUEHMM MNPaKTUYECKUX 3aaad
MaTemMaTMyecKorW Hanpae/eHHOCTW, OCO3HaHWEM BaXKHOCTW MaTeMaTU4YecKoro
006pa3oBaHNs Ha MPOTSXKEHUM BCEN XWU3HW A/ YCMeLHOW npodecCMOoHaIbHOM
[AEeATeNbHOCTN N Pa3BUTUEM HEOOXOAMMbIX YMEHWIA, OCO3HAHHbIM BblIGOPOM W
MOCTPOEHMEM NHANBUAYA/IbHOW TPAeKTOPMM 06pa30BaHNA N XKU3HEHHBIX M1aHOB C
YYETOM JINYHBLIX MHTEPECOB M 06LLECTBEHHBIX NOTPEOHOCTEN;

4) 3CTeTNYeCKoe BOCMUTaHME:

CMOCOOHOCTLID K 3MOUMOHA/IbHOMY W 3CTETUYECKOMY  BOCMPUATUIO
MaTeMaTUyYeCKMX OOLEKTOB, 3aday, PELUeHWA, PacCy>KAeHWUW, YMEHW0 BUAETb
MaTemaTMyecKmne 3aKOHOMEPHOCTU B UCKYCCTBE;

5) LLeHHOCTM Hay4YHOro No3HaHUSA:

OpueHTaume B AeATeNIbHOCTU Ha COBPEMEHHYK) CUCTEMY Hay4HbIX
NpefAcTaB/IEHNI 06 OCHOBHbIX 3aKOHOMEPHOCTAX Pa3BUTUSA YenoBeKa, NPUpPoabl 1
o6LLUecTBa, MOHUMaHMEM MaTemMaTMUYECKON HayKu KakK cdepbl 4es0BeYECKOn
[eATeNbHOCTK, 3TarnoB eé pasBUTUA WU 3HAYMMOCTW ANA PasBUTUSA LMBUIM3ALMN,
OB/lafieHNEM A3bIKOM MaTeMaTMK/ U MaTeMaTUYECKOM KyNbTypon KakK CpeiCTBOM
MO3HAHNA MMUpa, OBMAafEHNEM MPOCTENLIMMM HaBblKaMW WCC/eA0BaTE/IbCKON
AeATeNbHOCTY;



6) dum3ndeckoe BoOCMUTaHME, (DOPMUPOBaHME Ky/bTypbl 3[40POBbA U
3AMOLMOHa/IbHOT 0 6/1aronosnyyns:

FOTOBHOCTbIO MPUMEHATb MaTeMaTUYecKMe 3HaHUS B WMHTepecax CBOEro
340pOBbs,  BefleHMsa  340poBOro  o6bpasa  >Ku3HM  (340pPOBOE  MUTaHUe,
cbanaHCMPOBaHHbIA PEXWMM  3aHATUA U OTAblXa, perynsapHas  (usnyeckas
aKTUBHOCTb), CHDOPMMPOBAHHOCTLIO HaBblka pediiekcun, MpPU3HaHMeM CBOEro
Mpasa Ha OLLNOKY M TaKOro Ke npasa 4pYroro YesioBeka,;

7) 3KOJIOrMYeCKoe BOCMNUTaHME:

OpueHTaUmMein Ha NpPYMeHeHNe MaTeMaTUYeCKUX 3HaHWIA AN1S pelleHns 3a4a4
B 06/1aCTV COXPaHHOCTU OKpYyXKatoLwe cpefbl, MNaHWPOBaHWUSA MOCTYMKOB U
OLEHKM WX BO3MOXHbIX MOCMEACTBUA AN OKPYXKatoLlen cpefbl, OCO3HAHWEM
rnobanbHOro Xapakrepa aKoorMyecknx NpobeM 1 NyTen NX peLleHns;

8) afjanTaumsa K M3MEHSOLWNMCA YC/I0BUAM COLMA/IbHON U NPUPOLHON
cpefibl:

FOTOBHOCTbIO K [AEWCTBUAM B YC/IOBUAX HeOonpeaenéHHOCTK, MNOBbILLIEHNIO
YPOBHSA CBOE KOMMETEHTHOCTM Yepes3 NpPakTUYeCKYH AeaTeNlbHOCTb, B TOM YuCe
YMeHVEe YUUTbCA Y APYrux ntofein, npuobpeTtatb B COBMECTHOW [LeATEeNbHOCTU
HOBbIE 3HAHWNA, HABbIKN 1 KOMMETEHLUW U3 OMbITa APYTUX;

Heo6X0AMMOCTEIO B (DOPMMPOBAHWM  HOBbLIX 3HaHWA, B TOM 4uC/e
(hopMynmMpoBaTb UAEN, MOHATUSA, TMMOTe3bl 06 00BEKTAX U ABMEHUAX, B TOM YuMC/Ie
paHee HeM3BeCTHbIX, OCO3HaBaTb Je(MUUTbI  COOCTBEHHbLIX  3HAHUA U
KOMMNETEHTHOCTEN, NIaHNPOBaTb CBOE pa3BUTUE;

CMOCOOHOCTLID  0CO3HaBaTb  CTPECCOBYHD  CUTyauuio,  BOCMPUHMMATH
CTPEeCCOBYHO CUTyaUMIO KakK Bbl30B, TPeOyOLWMiA KOHTPMEP, KOPPeKTMPOBaTb
MPUHMMaEMbIE PELLEHUs W [elcTBusA, (DOPMY/MPOBaTb W OLIEHMBATb PUCKU U
nocneacTens, GhopmmnpoBsatb OnbIT.

METAMNPEOMETHbLIE PE3Y/IbTATDI

Mo3HaBaTeNbHbIE YHUBEPCa/bHbIE yUeOHble AeCTBUS

Ba3oBble 10rnyeckune gencTeuns:

BbISIBNIATb M XapaKTepn3oBaTb CYLLECTBEHHbIE MPU3HAKM MaTeMaTUYeCcKnx
O0ObEKTOB, MOHATWUA, OTHOLLUEHWA MeXAY MOHATUAMU, (HOPMYNMPOBaTb
onpegeneHUs  NOHATWIA,  YCTaHaBNMBaTb  CYLUECTBEHHbIA  MpPU3HaK
KnaccuuKkaumm, OCHOBaHWA ANnd 0600LWEeHNS M CpaBHEHUS, KpUTepuu
MPOBOAMMOrO aHan3a,;

BOCNPVHUMATb,  (DOPMY/IMPoOBaTb UM MpPeobpas3oBbiBaTb  CY)XXAEHWS:
yTBEPAUTENbHbIE W OTpULATENIbHbIE, eAMHUYHbIE, 4YacTHble W 00LLKe,
YC/NOBHbIE;



BbIABNATb ~ MaTemaTuyeckme  3aKOHOMEPHOCTW,  B3aMMOCBA3N U
NpoTMBOpeUns B (hakTaX, AaHHbIX, HaOMOLEHUAX W YTBEPXKAEHMSX,
npegnaraTe KpUTepuu 4N BblsiBNIEHNS 3aKOHOMEPHOCTEN 1 NMPOTUBOPEYNiA;
fenatb BbIBOAblI C WCMO/Ib30BaHWEM 3aKOHOB J/IOMVIKW, [efYKTUBHbIX W
WHAYKTUBHBIX YMO3aK/THOUEHWNIA, YMO3aK/TOUEHWIA M0 aHa/Iornu;
pasbupartb AoKasaTenbCTBa MaTeMaTUYeCKUX YTBEPXKAeHMI (NpsMble 1 OT
MPOTMBHOI0), MPOBOAMTL CaMOCTOATE/IbHO HEC/MOXHble [0Ka3aTe/IbCTBa
MaTemMaTU4ecKmMx (PakToB, BbICTpaMBaTb aprymMeHTaumioo, MpuBOLUTD
MPYMEPbI M KOHTPMPUMEPbI, 060CHOBbLIBATL COOCTBEHHbIE PACCYXKAEHWS;
Bbl6MpaTb Ccnocob pelleHnss yyebHOW 3afaym (CpaBHMBATb HECKOJIbKO
BapMaHTOB peLUeHNs, BblOMpaTb Haubonee MOAXOAAWMIA C  YYETOM
CaMOCTOATE/IbHO BblENEHHbIX KPUTEPUEB).

Ba3oBble nccrefoBaTe/IbCKUe fenCTBUS:

MCNONb30BaTb BOMPOCHI KaK WCC/eA0BaTeIbCKUA UHCTPYMEHT MNO3HaHUS,
(hopMynmMpoBaTb BOMPOCHI, (PUKCUPYIOLWME MNPOTUBOPeYne, npobnemy,
CaMOCTOATE/IbHO  YCTaHaB/MBaTb WCKOMOE W  JaHHOe, (hOpMUpOBaThb
rmnoTesy, apryMeHTUPOBaTb CBOK MO3ULNIO0, MHEHWE;

MPOBOAUTL MO CaMOCTOATENIbHO COCTaB/IEHHOMY MaHy HEeC/I0XKHbIN
3KCMEePUMEHT, HeOO0/bLLIOe UCCNef0BaHNE MO YCTaHOB/IEHNIO OCOBEHHOCTEN
MaTemMaTMyecKoro 06bekTa, 3aBMCUMOCTe 06 BLEKTOB MeXY COOOW;
CamMOoCTOATE/IbHO (hOpMYNMPOBaTh 0606LLEHNS M BbIBOAbI MO pe3y/bTaTam
MPOBeAEHHOr0 HabMAeHNs, UCCNef0BaHUSA, OLEHMBATb [OCTOBEPHOCTb
MO/ly4eHHbIX Pe3y/bTaToB, BbIBOLOB M 0000LLEHWNA;

MPOrHO3MpoBaTh BO3MOXHOE pa3BUTME NpOLecca, a TakKe BblABUIaTh
MPeAnosIOKEHNA O ero PasBUTUM B HOBbIX YCIOBUSIX.

PaboTa ¢ Hdopmauueit:

BbISIBNATb HEAOCTATOYHOCTb WM U30bITOYHOCTb MH(OpMauun, LaHHbIX,
HeoOX0AMMBIX A4J15 peLLeHNs 3afauu;

BblOVMpaTh, aHa/M3MpoBaTb, CUCTEMATU3MPOBATb WM WHTEPMNPETUPOBATb
MHHOPMaLMIO Pas/INYHbIX BULOB U (hOPM NPeLCTaB/eHS;

BblovpaTb (opMy nNpeacTaBneHns MHGOPMauUM u  UANMKOCTPUPOBATb
pellaeMble 3afaynM CxXemamu, Auarpammamu, WHOW rpaimkon un ux
KOMOWHaLNSAMMU;

OLeHMBaTb HAAEXHOCTb WHMOPMaLMN MO KPUTEPUAM, MpPeLIoXeHHbIM
yumTenieM Uam cpopmMyiMpoBaHHbIM CaMOCTOSTE/TbHO.

KoMMyHUKaTUBHbIe YHUBePCas/IbHble YUYebHble AeCTBUSA:

BOCMPUHMMATb 1 (POPMY/IMPOBATb CYXKAEHUS B COOTBETCTBUW C YC/TIOBUAMMU
N LensMmn 06LweHns, ACHO, TOYHO, rPaMOTHO BbIPaXaTb CBOK TOUKY 3peHMS



B YCTHbIX W MUCbMEHHbLIX TEKCTaX, [aBaTb MOSICHEHUS MO XOA4Yy PeLleHus
3a7a4M, KOMMEHTMPOBATb MOTYYEHHbI Pe3y/bTar;

B X04e 00CY)KAeHWs 3aaaBaTb BOMPOCHI MO CYLLECTBY 06CY>KAaeMOil TeMb,
Npo6/eMbl, peLlaemMoin 3alayn, BbiCKasblBaTb UAEW, HaLeNeHHbIe HA MOUCK
PELUeHNsi, COMOCTaBMsATb CBOW CY)XXAEHMS C  CYXKAEHUAMU  ApYrux
YYaCTHWKOB Amanora, 00Hapy>mBaTb pasinume U CXOACTBO MO3ULWIA, B
KOPPEeKTHOM (hopMe (hopMyNnpoBaTb PasHOr/1acus, CBOM BO3PaXKEHUS;
NpeacTaBNATb  pe3y/bTarhbl PELUeHNst  3afayn,  IKCMEPUMEHTA,
nccnefoBaHus, NPOEKTa, CaMoCTOSATe/IbHO BbIGUPaTh (hopMaT BbICTYMNEHNUS
C Y4ETOM 3a7a4y npe3eHTaLumn 1 0CO6EHHOCTEN ayAnTopuN;

MOHMMATb 1 NUCMO/b30BaTh NPEUMYLLECTBA KOMaHAHOW U MHAUBUAYa/TbHOM
paboTbl NPV peLleHnn yYebHbIX MaTeMaTUYecKnX 3aaay;

NPUHMMATL LieSlb COBMECTHON [AeATeNIbHOCTKW, NMaHMPoBaTb OpraHM3auumto
COBMECTHOM paboTbl, pacrnpefendatb BuAbl paboT, [0roBapuBaThCs,
obcy>kaaTb Npouecc 1 pesynbtat paboTbl, 0606LaTh MHEHMSA HECKOMbKMX
noaen;

yyacTBoBaTb B TIpynnoBbiX Qopmax paboTbl (06CyXAeHnsi, 0OMeH
MHEHUWSIMW, MO3rOBble LUTYPMbl U APYriue), BbINOMHATL CBOK YacTb PaboThl
M KOOPAMHMPOBATb CBOM [AEWCTBUS C APYrMMM  YfieHaMW  KOMaH[bl,
OLleHMBaTb KayecTBO CBOEro BK/fafa B OOWMA MPOAYKT MO KPUTEpUsM,
chopmynMpoBaHHbIM Y4aCTHUKaM1 B3aMMOLENCTBYS.

PerynsatuBHble YHUBepca/ibHble YYebHble [eCTBUS

CamoopraHusaunsa:
CaMOCTOATE/IbHO COCTaBMIATL MNJaH, aifOPUTM peLleHns 3agadn (Man ero
4yaCTb), BblGUpaTb CMNOCOO pelleHns C YYETOM MMEIOLLMXCA PEecypcoB W
COOCTBEHHbIX BO3MOXHOCTEW, aprymeHTMpoBaTb W  KOPPEKTUPOBATb
BapUaHTbl PELLEHNIA C YY4ETOM HOBOW MH(opMaL MK,

CaMOKOHTPO/1b, SMOLNOHA/IbHBIA MHTENEKT:
B/1afieTb cnocobamm camonpoBepKu, CAMOKOHTPO/IA MpoLecca U pesynbrara
peLleHnss MaTeMaTUYeCcKom 3afauv;
NpeaBUAETb TPYAHOCTU, KOTOPbIE MOTYT BO3HUKHYTb MPU PELLIEHNN 3a4a4u,
BHOCUTb KOPPEKTMBbI B [eATE/IbHOCTb HA OCHOBE HOBbIX OOCTOATENLCTB,
HaleHHbIX OLUNOOK, BbISBNEHHbIX TPYLHOCTEN;
OLeHMBaTb COOTBETCTBME pe3ysibTara AesaTe/lbHOCTU MOCTaB/IEHHON Len 1
YCNOBUAM, OOBACHATb MPUUMHBLI LOCTUMXKEHUS WM HELOCTMXKEHUS Lenn,
HaxoAUTb OLLNOKY, AaBaTb OLEHKY NPUOOPETEHHOMY ONbITY.

NMPEAMETHDIE PE3YJIbTATDI



K KoHUy o06y4yeHuss B 7 Kjacce 00yuvaloLMACA MONYyYnUT CnefyroLume
NpeAMETHbIE pe3y/bTaTbl:

UntaTb WHGOpMauMio, npefcTaBfeHHY0 B Tabnuuax, Ha AuarpaMmmax,
NpeacTaBNATb AaHHble B Buae Tabnuy, CTPOUTb AMarpammbl  (CTONGUKOBbIE
(cTon6uatble) U KPyroeble) MO MaccrBam 3HaYEHWI.

OnucbiBaTb UM MHTEPNPETUPOBaTb  peasibHble  YWUCNOBblEe  [aHHbIe,
NpefcTaB/eHHbIE B TabnMuax, Ha gnarpaMmmMax, rpagukax.

cnonb3oBaTb ANs ONUCaHMS AaHHbIX CTaTUCTUYECKME XapaKTePUCTUKW:
cpefHee apudmeTUYecKoe, MeAnaHa, Hambosbllee M HaMMeHbLUee 3HayveHus,
pasmax.

IMeTb npeacTaBneHWe O C/yYaHOM W3MEHYMBOCTM Ha MNpuMepax LeH,
(PM3NYECKNX BENNYMH, aHTPOMOMETPUYECKUX [AaHHbIX, UMETb MNPeACTaBleHNE O
CTaTUCTUYECKOW YCTOMUYMBOCTH.

K KoHUy o06y4yeHuMss B 8 Ksacce 06yuvalOLMACA MONYyYnUT CcnegytoLume
npegMeTHble pe3ynbTaTbl:

N3Bnekatb M Npeobpas3oBbiBaTb WMHGOPMaUMIO, NPeACcTaBNeHHYO B Buie
Tabnuu, gnarpamm, rpauKkoB, NPeAcTaBnAaTb AaHHble B BUAE Tabnuy, avarpamm,
rpaguKos.

OnucbiBaTb [aHHble C MOMOLLbIO CTaTUCTUYECKUX MOKasaTenei: cpeaHuX
3Ha4YeHun N Mep paccemBaHus (pasmax, AMCNepcus U cTaHAAPTHOE OTK/IOHEHME).

HaxoanTb 4acTOTbl YACNOBbLIX 3HAYEHWU M YaCTOTbl COOLITUIA, B TOM 4YKCne
Mo pesynbTaTaMm U3MePEHUn N HabMOAeHNIA.

HaxoamTb BEpOATHOCTW CNy4YaiiHbIX COObITWMIA B OMbITax, 3Has BEPOSATHOCTM
3NIEMEHTapPHbIX COObITUIA, B TOM 4uCNe B OMNblITax C PaBHOBO3MOXHbIMU
3NEMEHTaPHLIMU COOLITUAMMU.

cnonb3oBaTb rpauyeckne MoOAenn: [AepeBO Cy4valiHOro 3KCMepUMEHTa,
Anarpammbl Jiinepa, Ymcnosas npsmas.

OnepupoBaTb  MOHATMSIMW:  MHOXECTBO,  MOAMHOXECTBO,  BbIMOMHATb
onepaunyv  Hag MHOXeCTBaMu: 00befuMHeHMe, MepeceyeHne, [OMOJSHEHMe,
MepeyncnsTb 3/leMEeHTbl MHOXECTB, NPUMEHSTL CBOMCTBA MHOXKECTB.

cnonb3oBaTb rpagmyeckoe NpeAcTaB/eHNe MHOXECTB W CBSA3EW Mexay
HUMW AN ONMCaHUA NPOLIECCOB U SBNEHMWIA, B TOM YKC/e NPU peLleHnn 3a4a4y u3
APYrnx y4ebHbIX NpeaMeTOB 1 KypCoB.

K KoHuy o06y4yeHus B 9 Knacce o6yuvatolmincs nonyuuT cnegyoLime
NpeAMETHbIE pe3y/bTaTbl:

N3Bnekatb M nNpeobpas3oBbiBaTb  MH(OPMaUMIO, NPEACTaBEHHYD B
pasIMyHbIX MCTOYHMKAX B BUAe Tabnuu, AuarpaMm, rpadukoB, NpeacTaBisTb
[aHHble B BUAe Tabnuy, guarpaMm, rpagmkos.



PelwaTb 3afjays oOpraHuM30BaHHbIM MepebopoM BapuaHTOB, a Takke C
1CMO/Ib30BaHNEM KOMOVHATOPHBIX NPaBui U METOAOB.

icnonb3oBaTb OMnuUcatesibHble XapakKTePUCTUKX A1 MAacCMBOB UYMCNOBbIX
AaHHbIX, B TOM YMC/E CPeAHME 3HAYEHUSI U MEPbI pacCenBaHUs.

HaxoanTb 4acTOTbl 3HAYEHWIN N YACTOTbI COOLITUS, B TOM YMCE MOMb3YSACh
pe3ynbTataMmy NPOBEAEHHbIX N3MEPEHUI U HAaBNHOAEHNIA.

HaxoanTb BEPOATHOCTU CNyYailHbIX COObITUA B U3YUYEHHbIX OMbITaX, B TOM
yncne B OMblTax C PaBHOBO3MOXXHbIMU 3/1IEMEHTaPHLIMU COOLITUSIMW, B CEPUSAX
MCMbITAHWIA A0 NEPBOro ycnexa, B CepUsX UCMbITaHNiA BepHynn.

IMeTb npeacTaBneHWe O CAyYaiHOW BeMYMHE W O  pacnpefeneHum
BEPOSITHOCTEN.

IMeTb npeacTaBneHve O 3aKOHe O60/blUMX 4uCel KaK O MpPOsBIeHUM
3aKOHOMEPHOCTW B CNyYaiHON N3MEHYMBOCTM U O POIN 3aKOHa 60/bLUNX YnCen B
npupoae n obLecTse.



TEMATWNYECKOE NMNJ1IAHNPOBAHUE
7 KNNACC

No 1/ HanmeHoBaHWe pa3fenos 1 Tem KonunuyecTtBo Yacos ONeKTPOHHbIe (UMPPOBLIE)
B nporpaMmbl Bcero obpasoBaTe/ibHble PecypChbl
1 MpeacraeneHne JaHHbIX 7 Bubnnoteka LLOK https://m.edsoo.ru/7f415fdc
2 OnucartenbHas CTaTUCTUKa 8 Bubnmoteka LLOK https://m.edsoo.ru/7f415fdc
3 CnyuaiiHasi U3MEHYMBOCTb 6 Bubnnoteka LLOK https://m.edsoo.ru/7f415fdc
4 BBefeHue B Teoputo rpagos 4 Bubnmoteka LLOK https://m.edsoo.ru/7f415fdc
BepoATHOCTb 1 YacToTa CyyaiHoro
5 P y 4 Bubnnoteka LLOK https://m.edsoo.ru/7f415fdc
co6bITUA
6 O606LeHMEe, cUCTeMATM3aLMS 3HAHNI 5 Bubnunoteka LIOK https://m.edsoo.ru/7f415fdc
OBLUEE KOJTIMYECTBO YACOB MO NMPOrPAMME 34




8 KJ/IACC

No 1/ HanmeHoBaHWe pas3fienosB 1 Tem KonunuyecTtBo Yacos ONeKTPOHHbIe (UMPPOBLIE)
B nporpaMmbl Bcero obpasoBaTe/ibHbIe PecypChbl
1 lMoBTOpeHME Kypca 7 Knacca 4 Bubnunoteka LIOK https://m.edsoo.ru/7f417fb2
2 OnucarenbHas cratneTika. 4 Bubnmoteka LLOK https://m.edsoo.ru/7f417fb2
PaccenBaHue faHHbIX
3 MHOXecTBa 4 Bubnnoteka LLOK https://m.edsoo.ru/7f417fb2
4 BepoATHOCTb Cy4YaintHOro coobITus 6 Bubnunoteka LIOK https://m.edsoo.ru/7f417fb2
5 BBeefeHue B Teoputo rpacdos 4 Bubnnoteka LLOK https://m.edsoo.ru/7f417fb2
6 CnyuaiiHble COObITUS 8 Bubnmoteka LLOK https://m.edsoo.ru/7f417fb2
7 O606LLeHME, cMCTEMATM3ALNSA 3HAHNI 4 Brubnnoteka LLOK https://m.edsoo.ru/7f417fb2
OBLUEE KOJTMYECTBO YACOB MO NMPOrrPAMME 34




9 KJ1IACC

No 1/ HanmeHoBaHWe pas3fienosB 1 Tem KonunuyecTtBo Yacos ONeKTPOHHbIe (UMPPOBLIE)
B nporpamMmbl Bcero obpasoBaTe/ibHble PecypChbl
1 lMoBTOpeHMe Kypca 8 Knacca 4 Bubnnoteka LLOK https://m.edsoo.ru/7f41a302
2 AnemMeHTbl KOMOUHATOPUKM 4 Brubnmoteka LLOK https://m.edsoo.ru/7f41a302
3 "eomeTpunyeckas BepoOATHOCTb 4 Brubnnoteka LLOK https://m.edsoo.ru/7f41a302
4 VcnbiTaHma bepHynnn 6 Bubnnoteka LLOK https://m.edsoo.ru/7f41a302
5 CnyuaiiHasi BennunHa 6 Brubnnoteka LLOK https://m.edsoo.ru/7f41a302
6 O606LeHME, KOHTPO/b 10 Bubnnoteka LLOK https://m.edsoo.ru/7f41a302
OBLUEE KOJTIMYECTBO YACOB MO NMPOrPAMME 34




NMPOBEPAEMbLIE TPEBOBAHUA K PE3YJIBTATAM OCBOEHUA
OCHOBHOW OBPA3OBATE/1IbHOW MPOIrPAMMBbI

7 KNACC
Koz o
HDOBEDHEMbIe npeaMeTHbIE Pe3yibTaTbl 0CBOEHNA OCHOBHOU
npoBepsemMoro N
obpaszoBaTe/ibHOW NPOorpamMMbl OCHOBHOIO 06LLIero o6pa3oBaHns
pesynbTarta
5 BepoAaTHOCTb 1 cTaTUCTMKA
YutaTtb nHpopmaLmio, NpeacTaB/IeHHYIO B Tabnnuax, Ha
AnarpaMmMax, NpeacTaBnaTh AaHHbIe B BUAe Tabnuu, CTPOUTb
> Anarpammbl (CTONBMKOBbIE (CTO/I64YATBIE) U KPYTOBbIE) MO
MaccuBam 3Ha4eHui
OnuncbiBaTb U MHTEPNPETMPOBATL PeasibHble YNC/IOBbIE
5.2 [aHHble, NpeAcTaB/eHHble B Tabmuax, Ha guarpammax,
rpagpmkax
icnonb3oBaTh A4/19 ONUCAHNA faHHbIX CTaTUCTUYECKME
5.3 XapaKTeEPUCTUKN: CpeaHee apudmeTnYecKoe, MefmnaHa,
Hanbo/ibLuee Y HaUMEHbLLIEE 3HAYEHNS, pa3Max
IMeTb NpefcTaBeHne 0 C/Ty4anHon N3MEHUMBOCTM Ha
npumepax LeH, U3NYeCKNX BENIMYMH, aHTPOMOMETPUYECKNX
>4 [AaHHbIX, UMEeTb NPeACTaB/IeHNE O CTaTUCTUYECKOM
YCTOMYNBOCTY
8 KNTACC
Koz o
HDOBEDHEMbIe npeaMeTHbIE Pe3yibTaTbl 0CBOEHNA OCHOBHOU
npoBepseMoro o
obpaszoBaTe/ibHOW NPOorpamMMbl OCHOBHOIO 06LLIEr0 06pa3oBaHus
pesynbTaTa
5 BepoATHOCTb 1 cTaTUCTMKA
3Bnekatb 1 npeobpa3oBbiBaTb MH(DOPMALUIO,
5.1 npeAcTaB/eHHYI0 B BUAe Tabnumu, AvarpaMm, rpamkos,
npeAcTaBnATb AaHHbIe B BUAe Tabniumy, AvarpaMmm, rpagmkos
5.2

OnucblBaTh AaHHbIE C MOMOLLbHO CTaTUCTUYECKNX




nokasaresnieil: CpefiHUX 3Ha4YeHNA U Mep paccenBaHus (pasmax,
ANCnepcuns 1 CTaHaapTHOE OTK/IOHEHME)

Haxo4nTb 4aCcTOTbl YACNOBbIX 3HAYEHWUI N YACTOTbI COOLITUN,

53 B TOM YuC/e No pe3ynbTataMm U3MEPEHNIA 1N HabNOAEHWN
HaxoanTb BEPOSTHOCTY CNy4daliHbIX COObITUIA B OMbITax, 3Has
5.4 BEPOATHOCTM 3/IEMEHTapHbIX COObITUIA, B TOM YKC/e B OMblTax
C paBHOBO3MOXXHbIMW 3/1eMeHTapHbIMU COBLITUAMM
icnonb3oBaTh rpaguyeckre Mogenn: 1epeBo Cy4yanHoro
55 3KCMepuMeHTa, Avarpammbl Jirfiepa, YMcnoBas npsimas
OnepunpoBaTtb MOHATUAMMW: MHOXECTBO, NOAMHOXECTBO;
BbIMO/IHATbL OMnepauun Hag MHOXKECTBaMU: 06beAVHEHME,
56 nepeceyeHne, AOMNOHEHNE; MEPEUNCNATL 3/1IeMEHTbI MHOXECTB,
MPUMEHSATb CBOMCTBA MHOXECTB
icnonb3oBaTh rpaguyeckoe npeacTaB/ieHne MHOXECTB U
CBSI3e MeXAy HUMU A1 OnncaHus NpoL,eccoB U ABNEHNI, B
>/ TOM YKC/e NPy peLLeHnn 3aga4 u3 Apyrnx yyebHbIx npeaMeToB
N KypcoB
9 KNNACC
Koz .
rlpOBEDHEMbIe npeaMeTHbIE Pe3ysibTaTbl OCBOEHUNA OCHOBHOM
npoBepsemMoro N
obpaszoBaTe/ibHOW NPOrpamMMbl OCHOBHOIO 06LLIEro o6pa3oBaHus
pesynbTarta
5 BepoATHOCTL U CTaTUCTUKA
3Bnekatb 1 npeobpa3oBbIBaTb MH(DOPMALUIO,
NPeACTaB/IEHHYIO B Pa3/IMyHbIX MCTOUYHMKAX B BUAe Tabnumy,
>1 AnarpaMm, rpaukos, NpeacTaBnAaTb AaHHbIe B BUAe Tabnul,
Aamnarpamm, rpafukos
PeluaTb 3a4a4v opraHn3oBaHHbIM NepebopoM BapnaHTOB, a
52 TaKXXe C UCMo/ib30BaHNEM KOMOWHATOPHbIX MpaBui U METO0B
53 icnonb3oBaTh OnvcaTe/ibHble XapaKTepUCTUKK A/ MacCVBOB

YMCNOBbLIX AaHHbLIX, B TOM YMC/ie CpeAHNE 3HAYEHNA N MEPDI




paccenBaHus

5.4

HaxoanTb YaCcTOTbl 3HAYEHWIA U HaCTOTbl COOLITUSA, B TOM
yncne Nonb3ysch pesynbTaTammn NPOBEAEHHBLIX N3MEPEHNIA U
HabnoaeHNI

5.5

HaxoauTtb BEPOATHOCTY CNyYaliHbIX COBbITWI B M3YUYeHHbIX
OnbITax, B TOM YMC/E B OMbITax C PaBHOBO3MOXXHbIMM
3N1EMEHTaPHbIMU COBLITUAMM, B CEPUSAX UCMbITaHWIA 40 NEPBOTO
ycrexa, B Cepusix UCMbITaHWiA BepHynnn

5.6

IMeTb NpefcTaBeHMe O C/Ty4alnHON BEIMUMHE N O
pacnpefenieHny BepoATHOCTEN

5.7

IMeTb npefcTaB/ieHye 0 3aKOHe 60/IbLLMX YNCEN KaK O
MPOSABIEHUN 3aKOHOMEPHOCTY B C/TyHaiHOW U3MEHUYMBOCTU U O
PO/ 3aKOHa 60NbLLMX YMCeN B NPUpoAe 1 obLyecTse




NMPOBEPAEMBbBIE 3J/IEMEHTbI COOEP>XAHUA

7 KNACC
Kopg IMpoBepsieMblIil 3/IEMEHT COAepPXKaHNSA

5 BepoAaTHOCTb 1 cTaTUCTMKA
[MpefcTaBneHne faHHbIX B BUAe Tabnuu, guarpamm, rpagmKkos.
3anonHeHve Tabnuu, YTeHWe 1 NOCTPOEHME AnarpaMm (CTOOUKOBbIX

51  (CTONGYaTLIX) N KPYrosbiX). UTeHne rpadiMKoB peasibHbIX NPOLECCOB.
13BeyeHve NHOpMaL N N3 fuarpaMmmM 1 T1abnuu, UCnosib30BaHue 1
NHTeprpeTaumns JaHHbIX
OnucatenibHas CTaTUCTMKA: CpefHee apuMeTUYECKOe, MenaHa,

5.2  pasmax, HambosbLlee N HaVMEeHbLLIEe 3Ha4YeHMS Habopa YMCOBbIX
AaHHbIX. MpruMepb! cnyYaiHoM M3MEHUMBOCTH
Cny4aiiHbl 3KCnepumeHT (ONbIT) K CNy4vaitHoe cobbITHe.
BepoAaTHOCTb 1 yacToTa. Posib MaioBEPOSATHBIX U NPaKTUYECKN

>3 [AOCTOBEPHbIX COObITWIA B NPUPOZE 1 B 06LecTBe. MoHeTa 1
UrpasibHas KOCTb B TEOPUMN BEPOATHOCTEN
["padh, BepLumHa, pebpo. CTeneHb BepLUMHBI. Yncno pédep un
CyMMapHas CTerneHb BepLvH. MpeacTasneHve 0 CBA3HOCTM rpada.

5.4  Lenu n umknbl. Nyt B rpaax. O6xof rpada (3inn1epos nyTb).
[MpenctaeneHne 06 opneHTMPOBaHHOM rpade. PelleHue 3aday ¢
MOMOLLbIO rpadoB

8 KNTACC
Koz MpoBepsieMblil 3/1IEMEHT COAepPXKaHNS

5 BepoAaTHOCTL M CTaTUCTUKA

5.1  [lpeacraeneHve gaHHbIX B BUAe Tabnuuy, guarpamm, rpamkos
MHOXeCTBO, 3/1eMEHT MHOXXeCTBa, MOAMHOXeCcTBO. Onepauun Haj

5.2

MHOXeCTBamMu: 06beJUHEHNE, NePeceyeHmne, JornonHeHNe




5.3

CBoiicTBa orepaumii Haf, MHOXeCTBaMW: NePeMeCTUTENbHOE,
coueTaTeNbHOE, pacnpesenMTeNbHOE, BKIKYEHNS

5.4

Mcnonb3oBaHue rpaMyeckoro npeacTaBneHNs MHOXECTB /15
ONMUcaHnsi peanbHbIX NPOLIECCOB U ABMEHWIA, NPU PELLEHN 3aay.

5.5

V3mepeHwme paccenBaHns AaHHbIX. ucnepcmsa n ctaHgapTHoe
OTK/IOHEHWE YMC/IOBbIX HABOPOB. Jurarpamma paccensaHus

5.6

AnemeHTapHble COBbLITUA CNyYainHOro onbita. Cny4variHble COObITUS.
BepoAaTHOCTM cO6bITUIA. ONbITbl C PABHOBO3MOXHbIMY
afleMeHTapHbIMK CobbITUAMM. CyYaitHblil BbIGoP. CBA3b MeXay
Ma/lI0BEPOATHBLIMM N MPaKTUYECKN JOCTOBEPHbIMU COOLITUAMMN B
npupoae, obLLecTse N Hayke

5.7

[epeBo. CBOINCTBaA AepPeBLEB: eAMHCTBEHHOCTb NYTH,
CYLLLeCTBOBaHWE BUCAYEl BEPLUMHbI, CBA3b MEXY YMC/IOM BEPLUVH Y
ymcnom pédep. MNpaBnno yMHOXeHUA. PelleHve 3a4a4 C NOMOLLbIO

rpacos

5.8

[MpOTMBOMOMOXHbIE COOLITMA. uarpamma Jitnepa. O6beanHEHWE U
nepeceyeHne cobbITUn. HECOBMECTHbIE COObITUSA. DopMyna
C/TIOXKEHWNS BEPOATHOCTEN

5.9

YCcnoBHasa BepoATHOCTL. [1paBnno yMHOXXeHNs. HesaBucMble
Cob6bITUA

5.10

MpeacTaBneHne aKCNepuMeHTa B BUAe Aepesa. PelleHue 3aaay Ha
HaX0X/eHNe BepPOSTHOCTEN C MOMOLLbIO AepeBa CydanHoro
3KCNepuMeHTa, Avarpamm diinepa

9 KNTACC

Kopg

MpoBepsieMblii 371EMEHT COAePXKaHsA

5

BepoATHOCTL M CTaTUCTMKA

5.1

MpeacTaBneHne AaHHbIX B BUAE Tabnuu, Anarpamm, rpadmkos,
VHTEpNpeTaums AaHHbIX. UTeHKe 1 NoCTpoeHne Tabnul, anarpamm,




rpac1KoB No peasibHbIM AaHHbIM

5.2  [lepecTaHOBKM 1 (hakTopuran

53 CoOueTaHMs 1 YMCNO CoYeTaHn
TpeyronbHUK MNackans. PelleHne 3a4a4d ¢ UCNOJIb30BaHNEM

>4 KOMOMHATOPUKM
["eomeTpryeckas BepoATHOCTb. Cy4yainHblil BbIOOP TOYKM N3 PUTYpbI

> Ha MIOCKOCTU, N3 OTPE3Ka U U3 AYTY OKPY>KHOCTU

5.6 VcnbiTaHye. Ycnex n Heygada. Cepusa UCNbITaHUIA 40 NepPBOro ycnexa
Cepvist ucnblTaHWin bBepHynnn. BeposTHOCTN COObLITUN B Cepum

>7 ycnbiTaHui BepHynnu

5.8 CnydvaliHas BenmMumnHa 1 pacnpefeneHne BeposTHOCTEN
MaTtemaTn4yeckoe oxxugaHve u gucrepcus. MNMpumepsl

5.9 MaTeMaTUYecKoro OXXuaHusa Kak TEOPeTUUYECKOro CpeaHero sHayeHus
Be/IMYNHbI
MaTtemaTyecKoe OXunaaHue n AUCrnepcus cnyyariHom BeSIMUMHbI

510 umeno YCMEXO0B B CEPUN UCTbITaHNIA BepHYynn»
[MOHATME 0 3aKOHE 60/bLUMX YKncen. i3amepeHne BEPOSTHOCTEN C

5.11 MOMOLLbIO 4acTOT. Posib 1 3HaYeHMe 3aKOHa 60/bLUMX YMCeN B MpUpoae

1 obLiecTse




NMPOBEPAEMBIE HA OI'3 N0 MATEMATUKE TPEBEOBAHNA K
PE3Y/IbTATAM OCBOEHUA OCHOBHOW OBPA3OBATE/IbHOW
NMPOIrPAMMbBbI OCHOBHOI'O OBLLEIO OBPA3OBAHUA

Kopg
NPOBEPSIEMOr0
TpeboBaHUSA

MNpoBepsieMble TpeboBaHMA K NPeagMETHbIM pe3y/ibTaTaM 0CBOEHUSA
OCHOBHOV 06pa3oBaTe/IbHOM NMPorpaMmMbl OCHOBHOIMO 06LLIEr0
obpasoBaHusA Ha ocHoBe P OC

YMeHwue oneprpoBaTb NOHATUSMU: MHOXECTBO, MOAMHOMXECTBO,
onepaLm Haf, MHOXeCTBaMI; YMEHWe ONepupoBaTh NOHATUSIMU:
rpad), CBA3HbIV rpad, AepeBo, UMK, MPUMEHSTb UX NPY peLeHnn
3a/]a4; YMeHWe UCrosb30BaTh rpadnyeckoe npeacTaBneHme
MHOXECTB [1151 ONMCaHMSA peasibHbIX NPOLLECCOB U SIBNEHNIA, NpW
peLLeHnn 3aad M3 ApYrnx yyuebHbIX NpeameToB

YMeHwe oneprpoBaTb NOHATUAMU: ONPeAeneHmne, akcroma,
Teopema, A0Ka3aTe/IbCTBO; YMEHWE Pacro3HaBaTb CTUHHBIE W
NOXHbIE BbICKa3bIBaHWUS, NPUBOANTbL NMPUMEPbI U KOHTPNPUMEPBI,
CTPOWTb BbICKa3bIBaHWS 1 OTPULLAHNS BbICKa3blBaHWIA

YMeHue ornepmpoBaTb NOHATUAMM: HATYpPa/lbHOE Y1C/O0, MPOCTOe
1 COCTaBHOE YWCNO, AeIMMOCTb HaTypasibHbIX YMCES, MPU3HAKM
[eIMMOCTMU, Lieoe YACN0, MOAY/b YiCNa, 06bIKHOBEHHAsA AP06h U
fecAaTnyHasa apobb, CTaHAAPTHBIN BUZ, YMCna, pauyoHaibHOe
4MCno, ppPaLnoHabHOe Y1C/O, apUIMETUYECKNIA KBAAPATHbI
KOpeHb; YMeHVe BbIMOJIHATL AeNCTBUSA C YMcaMmn, CpaBHMBATb U
yrnopagouMBaTh Yncna, NpeacTaBnAaTb YMCIa Ha KOOPANHATHOW
MPAMOIA, OKPYIIATb YNCNA; YMEHUEe AenaTb NPUKUAKY U OLEHKY
pe3ynbTara BblYMC/IEHNI

YMeHue oneprpoBaTb NOHATUAMM: CTEMEHb C LiefIbIM
rokasatenem, apuPMeTUYECKNIA KBaAPaTHbIA KOPEeHb, MHOTOU/IEH,
anrebpanyeckas Apodb, TOX/AECTBO; 3HAKOMCTBO C KOPHEM
HaTypa/bHOW CTeneHn 60/bLUe eAVHULIbI, YMEHWE BbINOMHATb
pacyéTbl No hopmynam, npeobpasoBaHns LesnblX, APp0o6HO-
paunOHaIbHbIX BbIPXKEHWNIA U BbIPAXKEHWUIA C KOPHAMMU,
pasnoXXeHne MHOro4/IeHa Ha MHOXUTENN, B TOM YUC/E C
MCNONb30BaHNEM (POPMY/ Pa3HOCTU KBaJpaToB 1 KBajpaTa
CYMMbI 11 Pa3HOCTU




YMeHue orneprpoBaTb NOHATUAMM: YMC/IOBOE PaBEHCTBO,
ypaBHeHWe C 04HOIN NepemMeHHO, YACN0BOe HEPaBEHCTBO,
HepaBeHCTBO C NepeMeHHON; yMeHWe peLwlaTtb SIMHENHbIE U
KBapaTHble ypaBHEHNS, Ap0OHO-paLOHaIbHbIE YPaBHEHWS C
OZJHOW NepemMeHHOI, CUCTEMbI ABYX IMHENHbIX YPaBHEHUN,
NINHENHbIe HEePaBEHCTBA U UX CUCTEMbI, KBagpaTHble U APO6HO-
paunoHaibHble HepPaBEHCTBA C OHOW NepPeMEHHO, B TOM YncChe
Npy peLeHnn 3agay 13 pyrux NpeaMeToB Y NPaKTUYeCKnX
3afja4; YMeHe 1Cnosb3oBaTb KOOPAVHATHYHO NPAMYIO U
KOOPAMHATHYO M/IOCKOCTb AJ19 M300paXKeHNs peLleHn
YPaBHEHWIA, HEPABEHCTB U CUCTEM

YMeHue onepupoBaTtb MOHATUAMW: PYHKUNA, Fpadvk QyHKLUN,
HYN YHKUNW, MPOMEXYTKM 3HAKOMOCTOAHCTBA, NPOMEXYTKM
BO3pacTaHus, yoblBaHWNSA, Hanbo/bLUee N HaMMEHbLLIEE 3HAYEHNA
(PYHKUWM; YMEHME ONepupoBaTh MOHATUAMM: NPAMAas
MPOMOPLMOHAIBHOCTb, IMHENHaA (DYHKLNA, KBagpaTUYHas
(hyHKUMA, 06paTHas NponopumoHanibHOCTb, Napabona, runepbona;
YMeHVe CTPOUTb rpafuKmn PYHKLMIA, NCNOMb30BaThb rpaukn ans
ornpefeneHnst CBOMCTB NPOLIECCOB M 3aBUCUMOCTEN, A5 PELLIEHMS
3aia4 U3 apyrnx y4ebHbIX NpeLMeToB U peasibHOM XU3HU;
YMeHVe BbipaXkaTb POpMy/iaMm 3aBUCUMOCTU MEXAY BENNYMHAMU

YMeHwe oneprpoBaTb NOHATUAMU: NOCNe[0BaTENIbHOCTD,
apuhmMeTNYECKas U reoMeTprUecKas NPOrpeccui; ymeHme
MCMOMb30BaTh CBOMCTBA NOC/EA0BATENbHOCTEN, (HOPMY/ bl CYMMBb
1 06LLLEro YneHa Npy peLeHnn 3aaad, B TOM Ymncne 3aaay U3
APYTUX Y4eOHbIX NPeAMETOB 1 PeasbHOMN XXN3HW

YMeHwe peluaTh 3aa4m pasHblX TUMOB (B TOM UKC/e Ha
MPOLEHTbI, 0N 1 YacTU, ABVXKEHME, PaboTY, LieHY TOBapOB U
CTOMMOCTb NMOKYMOK W YCNYT, HANnoru, 3agadv 13 06nacTu
YNPaBNeHNst NIMYHLIMU N CEMEHLIMU (IHAHCaMW); YMEHNE
COCTaB/ATb BbIPAXXEHNS!, YPaBHEHUS, HEPABEHCTBA U CUCTEMbI MO
YCNOBWIO 3aa4u, MCCNeloBaTb NOTyYeHHOE PeLLEHNE
OLiEHMBaTb NPaBA0N0A06HOCTb NOMYYEHHbIX Pe3y/bTaToB

YMeHwe oneprpoBaTb MOHATUAMU: UIypa, TOUKa, 0TPE3OK,
npsimasi, Ny, NoMaHas, yros, MHOroyro/fibHUK, TPEYTo/bHUK,




paBHOGEAPEHHbIN 1 PaBHOCTOPOHHUIA TPEYTO/TIbHUKM,
MPAMOYTO/IbHbIV TPEYroNbHUK, MeanaHa, bUCcceKTpuca 1 BbicoTa
TPEYro/ibHMKa, YeTbIPEXYTO/IbHMK, NapanienorpaMmm, pomo,
MPAMOYTO/IbHUK, KBafpaT, Tpanewums; OKPY>XXHOCTb, KpyT,
KacaTe/lbHas; 3HaKOMCTBO C MPOCTPaHCTBEHHbIMU PUrypamu;
YMeHWe peLlaTtb 3a4a4u, B TOM YMC/Ie 13 MOBCEAHEBHOM XXM3HU, Ha
HaxoXJeHne reoOMeTPUYECKNX BEMYUH C MPUMEHEHVEM
M3yYeHHbIX CBOMCTB PUryp 1 hakTos

10

YMeHVe oneprpoBaTh NOHATUAMU: PaBEHCTBO (IMUryp, PaBEHCTBO
TPeyro/sibHUKOB; NapaieNlbHOCTb U NepneHANKYNSAPHOCTb
MPAMBIX, YTros MeXay npsMbIMy, NepreHanKynsap, HakoHHas,
npoekuus, nogobue uryp, nogobHble TPeyroNbHNUKK, CUMMETPUS
OTHOCUTE/bHO TOYKM U NPAMOK; YMeHMe pacrno3HaBaTb
paBeHCTBO, CUMMETPUIO 1 MOA06Me puryp, napansienbHOCTb U
NeprneHANKYNSPHOCTL MPAMBIX B OKPY>XKatoLLEM MUpe

11

YMeHuVe oneprpoBaTtb NOHATUAMU: 4JIMHA, PAaCCTOAHWE, Yron
(BenMUmMHa yrna, CUHYC ¥ KOCUHYC yrna TpeyrobHuKa), niowaab;
YMeHVe OLeHNBaTb pasmepbl NPeAMETOB 1 00BLEKTOB B
OKpY>XatoLem MUpe; yMeHne NpUMeHATb (hopMy/ibl NepumeTpa v
MA0LLaAM MHOTOYTO/IbHUKOB, A/MHbI OKPY)>XHOCTY U M0LLaAN
Kpyra, 06beMa NpsiMoyro/ibHOro napasnenenunesa; ymeHume
MPUMEHATb NPU3HAKM PaBEHCTBA TPeYro/IbHUKOB, TEOPEMY O
CyMMe YTI/10B TPeyrosibHuKa, Teopemy MNudaropa,
TPUrOHOMETPUYECKNE COOTHOLUEHWS A1 BbIYUCNEHNSA OJIVH,
PacCTOSHWIA, NoLLazen

12

YMeHue n306paxkaTb NI0CKUE PUrypbl 1 UX KoMbrHauuun,
MPOCTPAHCTBEHHbIE (IUTYPbl OT PYKU, C MOMOLLHO HYEPTEXKHbIX
WHCTPYMEHTOB U 3/IEKTPOHHbIX CPEACTB N0 TEKCTOBOMY WA
CUMBOJ/IbHOMY OMUCaHNIO

13

YMeH1e oneprpoBaTh NOHATUAMU: NPSMOYTO/bHas CUCTEMA
KOOP/MHAT; KOOPANHATbI TOUKU, BEKTOP, CyMMa BEKTOPOB,
Mpoun3BeleHNe BEKTOPA Ha UYIC/IO, CKaNsipHOe NPou3BeaeHe
BEKTOPOB; YMEHWE NCNO/b30BaTb BEKTOPbI 11 KOOPAUHATBI NS
NpeAcTaB/eHNst JaHHbIX U PeLLeHVs 3aad, B TOM Unche 13




APYTUX Y4eOHbIX NPeAMETOB 1 PeasbHOMN XXN3HN

14

YMeHVe oneprpoBaTth NOHATUAMU: CTONOMKOBbIE U KPYTOBble
Anarpammbl, Tabnuupl, cpeaHee apugMeTUYECKOe, MeinaHa,
Hanbo/bLLUEe 1 HaUMeHbLLEee 3HaYeHNs, pa3Max YMCI0BOro
Habopa; yMeHve 13B/eKaTb, UHTEPNPETMPOBATL U
npeobpa3oBbIBaTb MHOPMaLMIO, NPeACTaBeHHYH B Tab/MLax v
Ha AmarpaMmax, OTPaXKaroLLyt0 CBOMCTBA U XapaKTepUCTUKN
peasibHbIX NPOLIECCOB 1 ABMEHWIA; yMeHMe pacno3HaBaTh
M3MEHUMBbIE BEIMUMHBI B OKPY>XKatoLeM Mype

15

YMeHVe oneprpoBatb NOHATUAMU: CMy4YaliHbI OMbIT (CTyYalHbIi
9KCMEPUMEHT), 3/1leMeHTapHOe COObITUE (3N1EMEHTAPHbIN NCXO0M)
C/y4ailnHOro orbITa, ClyyYainHoe cobbITue, BEPOATHOCTb COOLITUS;
YMeHVE Haxo4nTb BEPOATHOCTM C/TyHaHbIX COBbITUI B OMNbITax C
PaBHOBO3MOXXHbIMU 3/IEMEHTAPHLIMU COOLITUAMU; YMEHME
peLlaTtb 3afa4n MeTo40M OpraHM30BaHHOIo nepebopa u ¢
MCMOMb30BaHNEM MpaBuia YMHOXEHUS;, YMEHME OLeHMBATb
BEPOSITHOCTM peasibHbIX COObITUIA 1 ABNEHWIA, MOHMMATb POJIb
MPaKTUYECKN NOCTOBEPHbLIX N Ma/IOBEPOSATHbLIX COObITUI B
OKpY>KatoLLLEM MUPE U B XKU3HW; 3HAKOMCTBO C NMOHATUEM
He3aBNCKMbIX COObITUIA; 3HAKOMCTBO C 3aKOHOM 60/bLLMX YNCEN U
ero Po/ibi B MacCoBbIX AB/IEHNAX

16

YMeHue BbIonpaTb NOAXOAALLMIA N3YHEHHBIN METOS, ANS PeLLeHuns
3afa4u, NPUBOAUTL NPUMEPLI MaTeMaTUYECKUX 3aKOHOMEPHOCTEMN
B MPUPOLE M1 XXN3HK, pacro3HaBaTb NPOsB/EHME 3aKOHOB
MaTemMaTuKN B UICKYCCTBE, ONUCbIBaTb OTAE/bHbIE BblatoLMecs
pe3ynbTarhl, MO/lyYeHHbIE B XO4e Pa3BUTUSA MaTeEMaTUKMN Kak
HayKu, NPUBOANTL NPUMEPbLI MaTeMaTUYECKNX OTKPbITUIA N NX
aBTOPOB B OTEYECTBEHHOM N BCEMUPHOI NCTOPUN




NMEPEYHEHb 3J/IEMEHTOB COAEP>XXAHWA, NMPOBEPAEMbBIX HA OI'S
Nno MATEMATUKE

Kopa NpoBepseMblil 3/1EMEHT COAepPXKaHNS
1 Yucna 1 BbluMCNeHNS
1.1 HaTtypa/ibHble 1 Lenble yncna. MNMpusHaku 4ennMmocTy LenbIxX Yncen
12 OOGbIKHOBEHHbIE W [eCATUYHbIE APOOM, MPOLEHTbI, GECKOHEYHbIE MEepPUOANYECKMe
Apobu
1.3 PaLmoHanbHble Ynicna. ApUMeTMYECKMe onepaLn ¢ paLoHaIbHbIMU YC1IaMU
14 [elicTBuTeNbHbIE Ycna. ApUMETMYECKME ONepauun ¢ LeACTBUTENIbHLIMU YCI1aMU
15 I‘Ipv|6n|/|>Ké|-|va|e BbIYMC/IEHUSA, NPaBUIa OKPYTNeHNs, NPUKMUAKA U OLeHKa pesynbTaTa
BbIYMCNIEHUI
2 Anrebpanyeckune BblpaxXeHUs
2.1 ByKBeHHble BbIpaXXeHUS (BbIPaXXEHUS C MepeMeHHbIMN)
59 CTeneHb C UebIM nokasartesieM. CTeneHb € pauMoHaibHbIM Nokasatenem. CBONCTBa
CTeneHu
2.3 MHorouneHsbl
2.4 Anrebpanyeckas apobb
25 ApumeTryeckuii KOE)eHb HaTypa/lbHOW CTerneHW. [encTBns ¢ apuMeTUHecKumMm
KOPHAMUW HaTypaslbHOW CTeneHu
3 YpaBHEHUA 1 HepaBEeHCTBa
3.1 Llenble n 4po6bHO-paunoHa/ibHble ypaBHeHUS. CUCTEMbI U COBOKYMHOCTU YpaBHEHI
39 Llenble 1 apo6bHO-pauMoHasbHble HepaBeHCTBa. CUCTEMbI M COBOKYMHOCTY
HepaBeHCTB
3.3 PeLleHne TeKCTOBbIX 3a4au
4 YuncnoBsble nNocnegoBaTeIbHOCTU
4.1 MocnepoBaTensHOCTH, CNOCOObI 3afaHns NOCNeA0BaTeNIbHOCTEN
4.2 ApumeTryeckas 1 reomeTpuyeckas nporpeccun. Popmysna CrnoXXHbIX NPOLLEHTOB
5 DyHKUNM
@yHKUMA, cnocobbl 3agaHnsa PyHKUMKU. padnk QyHKuun. O6nacTb onpegeneHns u
51 MHOXECTBO 3HaueHWin yHKumn. Hynm yHKUmMn. FNpOMEXYTKN 3HAKOMNOCTOAHCTBA.
[MPOMEXYTKM MOHOTOHHOCTM (PYHKUMK. MakKCUMyMbl U MUHUMYMbl  (DYHKLUN.
HanbonbLuee N HaUMeHbLLEE 3HAYEHME YHKLUN Ha NPOMEXYTKe
6 KoopgunHatbl Ha NpsiMOiA 1 NIOCKOCTK
6.1 KoopanHaTHas npamas
6.2 JeKapToBbl KOOPANHATLI Ha MIOCKOCTH
7 "eomeTpusa
7.1 "eomeTpmryeckune urypbl 1 X CBOMCTBA
7.2 TpeyronbHuK




7.3

MHOroyronsHuKu

7.4 OKpPY>XHOCTb U Kpyr
7.5 I3mepeHne reoMeTpruyecKmnx BeNNUnNH
7.6 BeKTopbl Ha N10CKOCTH
8 BepoATHOCTbL U CTaTUCTMKA
8.1 OnucatenbHas CTaTUCTUKA
8.2 BepoAaTHOCTL
8.3 Komb6uHaTopuka
8.4 MHoXecTBa
8.5 Mpagbl




YYEBHO-METOANYECKOE OBECITEYEHNE
OBPA3OBATEJIbHOI' O NMPOLIECCA
OBASATEJIbHbIE YYHEBHbIE MATEPUAJIbI ON1A YHEHUKA

1. MaTtemaTtunka. BeposaTHOCTb U CTaTUCTUKA: 7-9-e Knaccbl: 6a30BbIi YPOBEHD:
yuyebHUK: B 2 yvacTsx, 7-9 knaccbl/ Bbicoukuint W.P., AueHko W.B.; nog pea,.
AweHko N.B., AKLMOHepHOe 06LecTBO «M3aaTenibCTBO «1poCcBeLeHne»

METOOANYHECKVNE MATEPUAJIbl AJTA YUUTENA

1. MartemaTtuKa. YHuBepcabHbIn MHOrOYpPOBHEBbI COOPHUK 3aaay. 7-9
Knacchbl. Y4eb. Nocobue ana obueobpasosat. OpraHnsaumi. B 3 u. 4.3
Cratuctnka. BeposiTHoCTb. KombuHaTopuka. NpakTnyeckme 3agaqun /
Bbicoukuii N.P., AweHko V.B. — M.: MpoceeweHne, 2020r.-238c.

2. MartemaTvka. BepoATHOCTb U CTaTUCTUKA: 7—9-€e Knacchl: 6a30Bblil
YPOBEHb: METOANYECKOE NOCOOME K MPeaAMETHON TMHUKN YYeBHMKOB Mo
BEPOATHOCTU U cTaTuCTUKE W. P. Bbicoukoro, W. B. AweHko nopg pea. U. B.
AweHko. — 2-e u3ga., ctep. — Mocksa: INpocselleHune, 2023. 38 c.

3. Mocobus gna noarotoBku yyawmxcs K O3 nog, pegakumen AweHko W.B.
2023r.
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