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INOACHUTEJIBHASA 3AIIMCKA

B coBpemeHHOM MU(GPOBOM MHPE BEPOSTHOCTh W CTATUCTHUKA MPHOOPETAIOT
BCE OOJIBIITYIO 3HAYUMOCTh, KaK C TOUKH 3PCHHS MPAKTUUYCCKUX MPUIIOKEHUN, TaK U
UX poJId B 00pa3oBaHUM, HEOOXOJUMOM Ka)XJOMy 4deloBeKy. Bospacraer umcio
npodeccuii, pu oBJIaJIEHUN KOTOPBIMU TpeOyeTcs Xxopoliasi 6a3oBasi TOATOTOBKA B
00J1aCTH BEPOSITHOCTH U CTATHCTUKH, TaKasi MMOATOTOBKA BaKHA ISl TTPOIOJKCHHUS
oOpa3oBaHMs U I YCIEITHOM MPOo(ecCnoHaTbHOM Kapbephl.

Kaxx b1l 4emoBek MOCTOSIHHO MTPUHUMAET PEIICHHsI HA OCHOBE MMEIOIIUXCS Y
HEro JaHHBIX. A 1JI1 00OCHOBAaHHOTO MPUHSTHUS PEIICHUS B YCIOBUIX HEIOCTaTKa
WM M30bITKAa MHPOPMAIIMH HEOOXOIUMO B TOM YHCJIE XOpOIIOo chOpMUPOBAHHOE
BEPOSITHOCTHOE U CTATUCTUIECKOE MBIIIIICHHE.

NMeHHO 1o3TOMYy OCTpO BCTajda HEOOXOAUMOCTh c(opMUpOBaTH ¥y
oOy4aronuxcs GyHKIMOHATIBHYIO TPAMOTHOCTD, BKJIIOYAIOIIYIO B C€0sl B Ka4eCTBE
HEOTHEMJIEMOM  COCTABIJISIIONICH  YMEHHME  BOCIPUHUMATh U KPUTHYECKHU
aHAIM3UPOBaTh UH(MOPMAIIUIO, IPEACTABICHHYIO B Pa3IMYHBIX (popMax, TOHUMATh
BEPOSTHOCTHBIA XapakKTep MHOTHX pPEATbHBIX IIPOIECCOB M 3aBUCHMOCTEH,
MIPOU3BOINTH MPOCTEHINHE BEPOSATHOCTHBIC PACUETHI.

3HaKOMCTBO B y4€OHOM Kypce C OCHOBHBIMH MPHUHIIUIIaMU cOOpa, aHaIN3a U
MPEACTABJICHUS JTAHHBIX W3 Pa3M4YHBIX cdep KU3HU OO0IIecTBa M ToCyJIapcTBa
npuoOuiaeT oOydarmmxcsd K OOUIECTBEHHbIM UHTepecaMm. M3ydeHne OCHOB
KOMOWHATOPUKH pa3BUBAaeT HABBIKM OpraHU3alMM Tiepedopa W mojacuéra dmcia
BapUAHTOB, B TOM YHUCJIC B MIPUKJIAIHBIX 3a/1adyaX. 3HAKOMCTBO C OCHOBAMH TCOPUH
rpadoB co3maét MaTeMaTUuecKuil pyHIaMeHT Jisi OPMUPOBAHUST KOMITIETCHIIUM B
ob0nactTu UHPOPMATUKH U HMUGPPOBBIX TeXHOJNOTHH. [Ipy M3yuyeHUH CTATUCTHKU U
BEPOATHOCTH OOOTAIAfOTCS TMPEACTABICHUS OOYJarOIIMXCi O COBPEMEHHOU
KapTHHE MHpa M METOJaX €ro HMCCIeNOoBaHusA, (HOPMHUPYETCS MOHUMAHWE POJIU
CTAaTUCTUKU KaK UCTOYHUKA COIMATIBLHO 3HAYMMOUN MH(GOPMAIIMH U 3aKJIaIbIBAIOTCS
OCHOBBI BEPOSITHOCTHOTO MBIIILJICHUS.

B cooTBeTcTBHY C JAHHBIMH MEJISIMH B CTPYKTYpE MPOTPaMMBbI yueOHOTO Kypca
«BeposTHOCTP W CTaTUCTHKa» OCHOBHOTO 0OIIEro oOpa3oBaHMs BBIACICHBI
CIIEyIOIINe Coaep)kaTeIbHO-MeTonndeckue tuHun: «lIpencraBinenne MaHHBIX U
omucatelibHas CTAaTUCTUKa», «BepoaTHOCTH», «DIEMEHTHl KOMOWHATOPUKW,
«BBenenue B Teopuro rpadoBy.

Conepxanne mann «lIpeacraBieHre TaHHBIX U ONUCATEIbHAS CTATHCTHKAY)
CIIY>KUT OCHOBOM 11711 ((OPMUPOBAaHUS HABBIKOB Pab0ThI C UHGOPMAIIUEH: OT UTCHUS
¥ MHTEpNpeTanuu WH(pOpMaIuy, IpeICTaBICHHON B TaOJIMIIaX, HA AHarpaMMax |
rpadukax, 10 cOopa, MPEACTaBICHUS W aHAIW3a JaHHBIX C HMCIOJb30BAaHUEM
CTATUCTHUYECKUX XapPaKTEPUCTUK CPEIHUX M paccemBaHusa. Paboras ¢ maHHBIMW,
oOy4Jaroniyecsi y4aTcsi CUMTBIBAaTb W HMHTEPIPETUPOBATH [AHHBIE, BBIJBUTATH,



apryMEHTUPOBATh M KPUTHUKOBATHb MPOCTEUINNE THUMOTE3bl, Pa3MBILUISATh Ha
dbakTopamu, BBI3BIBAIOIIUMH H3MEHYMBOCTh, W OIEHUBATb WX BIMSHHE Ha
paccMaTpuBaeMble BETUYHUHBI U TPOIECCHI.

WHTYyUTHBHOE TMPEACTABICHUE O CIy4allHOM W3MEHYMBOCTH, MCCICIOBAHHE
3aKOHOMEPHOCTEH W TEHJACHUUW CTAHOBUTCA MOTHUBUPYIOLIIEM OCHOBOW JUIS
U3Y4YEHUSI TEOPUH BEpOSITHOCTEWU. boibllloe 3HauYeHHE HMMEIOT MPAKTUYECKUE
3aJlaHusl, B YACTHOCTH OIIBITHI C KJIACCHYECKUMH BEPOSTHOCTHBIMHU MOJIEIISIMHU.

[TonsiTue BEpPOSITHOCTH BBOJAUTCSA KaK Mepa MpPaBIONOA00Ms CIIy4dailHOTO
coopitusa. [lpm wu3ydeHun y4eOHOTO Kypca OOyYarolIuecss 3HAKOMATCA C
POCTEUIIMMU METOJAMU BBIYMCIICHHS BEPOSITHOCTEN B CIIyYalHBIX 3KCIIEPUMEHTAX
C PaBHOBO3MOKHBIMHM 3JIEMEHTAPHBIMU HMCXOJAaMH, BEPOSTHOCTHBIMHM 3aKOHAMH,
NO3BOJIAIOIIMMU CTaBUTh M pelIaTh Ooyiee CIOXHbIE 3a7aud. B yueOHBIN Kypc
BXOJST HAYaJIbHBIE MPEACTABICHHUS O CIy4YallHbIX BEJIMYMHAX W HUX YHUCIOBBIX
XapaKTEPUCTUKAX.

B pamMkax y4eOHOro Kypca OCYIIECTBISIETCS 3HAKOMCTBO OOYYarOUIMXCS C
MHO>KECTBAMU M OCHOBHBIMHU OIl€palUsIMU HAJl MHOYKECTBAMHM, PaCCMATPUBAOTCS
IPUMEPBI MPUMEHEHUs JUIS PELICHMs 3a7a4, a TAKXKE HCIOJIb30BAHUS B JIPYTHUX
MaTEeMaTUYECKHUX KypcaxX U y4eOHBIX MpeAMeTaXx.

B 7-9 knaccax usydaercs y4eOHBIM Kypc «BepoATHOCTh U CTaTHUCTHKA», B
KOTOPBIN BXOAAT pa3zaeisl: «IIpeacraBieHne TaHHBIX U ONUCATENIbHAS CTATUCTUKAY,
«BeposTHOCTEY, «D1eMEeHTbl KOMOMHATOPUKNY, «BBeeHne B TEOpHIO rpadoBy.

Ha usyuenne yueOHOro Kypca «BeposiTHOCTh U cTaTUCTHKa» oTBOAUTCS 102
yaca: B 7 kiacce — 34 yaca (1 gac B Hezento), B 8 kiacce — 34 yaca (1 yac B Hezienio),
B 9 kiacce — 34 yaca (1 yac B HeeIo).



COJEPXAHUE OBYUYEHUA
7 KUIIACC

[IpencraBienue NaHHBIX B BUAE TaOIUI, Auarpamm, rpadukoB. 3aroJIHEHHE
TA0NWIl, YTCHHE M TIOCTPOEHUE JuarpamMMm (CTOJOMKOBBIX (CTONOYATHIX) W
KpYyroBbIxX). UTeHue rpadukoB peaabHbIX MpoiieccoB. M3pneuenne nupopmanuu u3
JarpamMmm # TabJIuIl, UCTIOIb30BaHUE U MHTEPIIPETALUS JaHHBIX.

OnucartenbHasi CTaTUCTHUKA: cpefHee apudMeTHuecKoe, MeIuaHa, pa3Mmax,
HaumOoJIbllIeE M HAaUMEHbIIEE 3HAUYCHUS HaOopa YHCIOBBIX JaHHBIX. [Ipumepsl
CIIy4YailHOM U3MEHYMBOCTH.

CrydailHbIil 3KCHIEpUMEHT (OMBIT) U clydaiiHoe coObiTue. BeposiTHOCTh U
yacToTa. Pojb MamoBEpOATHBIX U MPAKTUYECKHU JOCTOBEPHBIX COOBITUN B MIPUPOJIE
u B obmiectBe. MoHeTa U UrpajibHasi KOCTb B TEOPUU BEPOATHOCTEM.

I'pad, BepmmHa, pebpo. Crenenp BepumuHbl. Yucino pébep u cymmapHas
creneHb BepmuH. [IpencraBnenue o cBszHoctu rpada. Llemn n nwknsl. 1yt B
rpadax. O6xon rpada (diiepoB myth). llpencraBieHue 00 OpUEHTUPOBAHHOM
rpade. Pemenue 3agad ¢ noMmonibio rpagos.

8 KVIACC

[IpencraBnenue NaHHBIX B BUE TaOIUIl, 1UarpamMmm, rpaduKoB.

MHOX€eCTBO, »3JEMEHT MHOYKECTBA, NOAMHOXecTBO. Onepauun Hax
MHOECTBaMU: 00beIMHEHUE, epeceueHue, qonoHeHue. CBONWCTBA onepaluii Hajl
MHOXECTBAMU:  IEPEMECTUTENBHOE,  COYETATEIbHOE,  PACHPENEIUTEIBHOE,
BKUIIOUeHUs. Vcmonb3oBaHWe TpadUyecKOro TMPEICTABICHUS MHOXKECTB JJIs
OMMCAaHUS PeaJIbHbIX MPOLIECCOB U SIBIICHUM, PU PELUICHUHU 3aa4.

N3mepeHne paccenBaHMs AaHHBIX. /ucnepcus M CTaHIAPTHOE OTKIIOHEHHE
YHUCJIOBBIX HA0OPOB. /lnarpamMma pacceuBaHus.

DJIeMEeHTapHble COOBITUS chydaiiHoro ombiTa. Ciy4yaliHble COOBITHS.
BepositHoctrt  coObiTuii.  OnbBITBI ¢ PAaBHOBO3MOXKHBIMH  DJIEMEHTApHBIMU
coObrTusiMu. CiryuyaiiHblii BBIOOp. CBsI3b MEXKIy MaJOBEPOSTHBIMU M MPAKTHUECKH
JIOCTOBEPHBIMU COOBITUSIMU B IPUPOJIE, OOIIECTBE U HAYKE.

[epeBo. CBONMCTBA 1€pEBbEB: € AMHCTBEHHOCTh ITYTH, CYIIIECTBOBAHUE BUCSIYECH
BEPIIMHBI, CBS3h MEXK/Iy YUCIOM BEPIIUH U dnucioMm péoep. [IpaBuno yMHONKEHUS.
Pemmenue 3ama4 ¢ momouisio rpagos.

[IpotuBomnonoxueie cobObiTusA. Juarpamma Ditnepa. OObenuHeHUE W
nepeceyeHne  coObITHil. HecoBMmecTHbie  coObiTusi. @DopMyna  CIOXKEHUS
BEPOSAATHOCTEW. YCIIOBHAs BEPOATHOCTh. [IpaBuiio ymHoOxkeHus. HeszaBucumblie
coObitus. IlpencraBnenue skcriepuMeHTa B BUIE JAepeBa. PemieHune 3amad Ha



HaXOXXJEHUE BEPOSITHOCTEH C TOMOIIBI0 JIepeBa CIYyYalHOTO HKCIIEPUMEHTA,
auarpamm Dunepa.

9 KVIACC

[IpeacraBnenre JaHHBIX B BuAe TaOmuL, AuarpamM, TIpaduKoB,
MHTEpIIpeTalns JaHHbIX. YTeHNe U MOCTpOEHUE TabNull, uarpaMM, rpapuKoB 1Mo
pEeaIbHbIM JAHHBIM.

[TepectanoBku u akTopuan. CoueTaHus U YUCIO COYETAaHUNA. TpPEeyrobHUK
[Tackains. Pemenue 3a1au ¢ UCHOJb30BaHUEM KOMOMHATOPUKH.

['eomeTrpuueckass BeposITHOCTb. CiydailHbI BbIOOp TOYKM M3 (QUIYpBl Ha
IJIOCKOCTH, U3 OTPE3Ka U U3 TYT'H OKPYKHOCTH.

HcnbiTanue. Yenex n Heyaada. Cepust UCIBITaHUN 10 IepBoro ycnexa. Cepust
ucneiTanuii bepaysmum. BeposatHocTu coObITHII B cepun ucnibiTaHui beprym.

CrnyuyaliHas BeIMYMHA U PACIPENCIICHHE BEpPOSTHOCTEW. MaremaTudeckoe
oxumanue U gucnepcus. I[Ipumepsl  MaTeMaTM4ecKOro  OXKHUAAHUA KAk
TEOPETUYECKOTO CPEIHEr0 3HAYEHUs BEJIMYMHBL. MaTeMaThudecKoe OXKWUIAHHUE U
JUCIIEPCHST  CIyYalHOW BEJIIMYMHBI «YHUCJIO YCHEXOB B CEPUM HCHBITAHUU
bepnyum».

[Tonsitue o 3akoHe OonpImIMX yKcen. M3MepeHne BEeposSTHOCTEH ¢ MOMOUIbIO
yacToT. Poib 1 3HaueHNe 3aK0Ha OOJBIINX YUCEN B IPUPOJIE U OOILIECTBE.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHHA ITPOI'PAMMBI
YUYEBHOTI'O KYPCA «BEPOATHOCTDb U CTATUCTHUKA» HA YPOBHE
OCHOBHOTI'O OBIHIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

JInuHOCTHBIE Ppe3yabTaThbl OCBOCHHUSI MPOrpaMMbl yuyeOHOro Kypca
«BeposITHOCTh U CTATUCTUKA» XapaKTEPU3YIOTCS:

1) naTrpuoTHYecKOe BOCIMTAHME:

MPOSIBICHUEM HWHTEpeca K TMPONUIOMYy H© HACTOSMIEMY POCCUHCKOU
MaTeMaTUKH, LEHHOCTHBIM  OTHOIIEHWEM K  JIOCTHXKEHHUSIM  POCCHMCKUX
MAaTEMATUKOB M POCCHMCKOM MaTEMaTUYECKOM WIKOJIbI, K HCIOJIb30BAHUIO 3TUX
JIOCTHKEHUM B IPYTUX HayKaX U MPUKIAAHBIX cepax;

2) rpaxaaHCKoe U JyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

TOTOBHOCTBIO K BBIIOJIHEHUIO 00SI3aHHOCTEN Irpak/laHWHA U peasu3allii ero
npaB, TMPEJCTABJICHUEM O MATEeMaTUYECKMX OCHOBaX (YyHKIIMOHUPOBAHUS
Pa3JIMUHBIX CTPYKTYp, SIBICHUM, TPOLEAYP TPa’KJaHCKOTO oOlecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K 00CYKACHUIO 3TUUECKUX MPOOJIeM, CBI3aHHBIX
C MPAaKTUYECKUM NPUMEHEHHEM JOCTHMKEHUWA HAyKH, OCO3HAHHEM Ba)XHOCTH
MOPaJIbHO-3TUYECKUX MPUHIIUIIOB B ACSATEILHOCTH YUEHOTO;

3) Tpy/10BO€ BOCIIUTAHME:

YCTAHOBKOM Ha aKTMBHOE Yy4YacTHE B PEIICHUU NPAKTUYECKUX 3ajad
MaTeMaTUYECKOW HAaMpPaBICHHOCTH, OCO3HAHUEM Ba)XHOCTH MaTEMAaTHYECKOTO
oOpa3oBaHUsS Ha TPOTSHKEHUM BCEW JKM3HM Uil YCTENMIHOM MpodeccruoHaTbHOM
JEATCIBHOCTH W Pa3BUTHEM HEOOXOAUMBIX YMEHHI, OCO3HAaHHBIM BBIOOPOM U
MOCTPOCHUEM UHJIUBUIYAIBHOW TPACKTOPUU 00pa30BaHUSI U KU3HEHHBIX TJIAHOB C
y4€TOM JIMYHBIX UHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTEH;

4) 3cTeTn4ecKoe BOCIIUTAHUE:

CIIOCOOHOCTBIO K OMOILMOHAJIBLHOMY M  3CTETUYECKOMY  BOCIPHUATHIO
MaTeMaTHYECKUX OOBEKTOB, 3ajay, PELICHUM, PaCCYKICHUM, YMEHHUIO BUIETbH
MaTeMaTH4YECKHE 3aKOHOMEPHOCTH B UCKYCCTRBE;

S) HeHHOCTH HAYYHOI'0 NTO3HAHMSA:

OpUEHTAlMEd B JIEATEIBHOCTH HA COBPEMEHHYIO CHCTEMY Hay4YHBIX
MpPECTaBICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS UeJIOBEKa, MPUPOJIbI U
oOllecTBa, MOHMMAHUEM MAaTEMaTHYECKOW HaykKH Kak cQepbl YelloBeueCKOn
JEATEeIIbHOCTH, ATANOB €€ Pa3BUTHUS W 3HAUMMOCTH JUJISI PAa3BUTHUS ITUBWIM3ALINU,
OBJIJICHUEM SI3BIKOM MATEMATHUKU M MAaTeMaTUYECKOW KYJIbTYpOM KakK CpeICTBOM
MO3HAHUSI MHpPA, OBJAJECHUEM MPOCTEUIIMMU HAaBBIKAMU HCCIEA0BATEIBCKOM
NEATEIIbHOCTH;



6) ¢usmueckoe BocnuTtanue, GopmMHupoBaHHMEe KYJbTYPbl 310POBbS H
IMOUMOHAJIBLHOIO 0JIArONOJIYYHs:

FOTOBHOCTBIO TMPHUMEHSTh MATEMAaTHYECKUE 3HAHWUS B HMHTEpecax CBOETO
3I0pPOBBsl, BEICHHS  3J0pPOBOrO  00pa3a JKM3HU  (30pOBOE  TUTAHUE,
cOQIaHCUPOBAHHBIM PEXUM 3aHATHH W OTABIXA, perysipHas ¢uzndeckas
aKTUBHOCTB), CPOPMUPOBAHHOCTHIO HaBbIKA pedIeKCHH, TPU3HAHUEM CBOETO MpaBa
Ha OIIMOKY M TaKOTO0 K€ IMpaBa JAPYroro 4eioBeKa;

7) 3K0JI0THYeCKOe BOCIIMTAHME:

OpHUEHTALIMEN HA MPUMEHEHUE MATEMATUYECKUX 3HAHUM JJIsl pEIIEHUs 3a/1a4 B
00JIaCTH COXPAHHOCTH OKPYKAIOIIEH CPe/Ibl, TUIIAHUPOBAHMSI TIOCTYIKOB M OIEHKH
HX BO3MOXXHBIX MOCIICJICTBUI ISl OKPYKAIOIIEH Cpejibl, OCO3HAHUEM TJI00aTBbHOTO
XapakTepa IKOJOTHUECCKUX TTPOOJIeM U IMyTel UX PEIICHUS;

8) ajanranus K U3MEHAIIMMCSH YCJOBHAM COLMAJBLHOW U NMPUPOAHOU
cpeabl:

TOTOBHOCTBIO K JCHUCTBHUSIM B YCJIOBHUAX HEONPEHACIEHHOCTH, ITOBBIIICHUIO
YPOBHSI CBOEU KOMIIETCHTHOCTH YE€PE3 MPAKTUUECKYIO AEATEIbHOCTh, B TOM YHUCJIIC
YMEHHUE YUYUTHCS Yy JPYTUX JIOJICH, MPUOOpETaTh B COBMECTHOHN IEATEIbHOCTH
HOBBIC 3HAHUS, HABBIKM U KOMIICTCHIIUH U3 OIBITA IPYTHUX;

HEOOXOJUMOCThIO B (DOPMHUPOBAHMM HOBBIX 3HAHUH, B TOM YHCIE
bopMyIMpOBaTh WS, IIOHITHS, TUIIOTE3bl 00 00BEKTAX U SABJICHUSAX, B TOM YHUCIIC
paHee HEM3BECTHBIX, OCO3HaBaTh JACHUIMTHI COOCTBEHHBIX 3HAHUH U
KOMIIETEHTHOCTEW, IUIAHUPOBATH CBOE PA3BUTHE;

CIIOCOOHOCTBIO  OCO3HABaTh  CTPECCOBYIO  CHUTyallMl0, BOCIPUHUMATH
CTPECCOBYIO CHUTYallMI0 KakK BBI30B, TPEOYIOIIMN KOHTPMEp, KOPPEKTHUPOBATh
MPUHAMAEMbIC PEIICHUS W JeHCTBUSA, (OPMYJIUpPOBATh U OICHUBATh PHUCKH U

MOCJIENICTBUS, POPMUPOBATH OIIBIT.
METAINPEAMETHBIE PE3YJIbTATBI

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIE JeiiCTBUSA

ba3zoBble Jiornueckue aeicTBUA:

e BBIBILITh U XapaKTEPU30BaTh CYIIECTBEHHBIE MPU3HAKKM MAaTEMaTHYECKUX
OOBEKTOB, TOHSATUH, OTHOIIEHUH MEXIy MOHATUAMHU, (HOPMYIUPOBATH
ONMpeNeNeHus]  MOHATHM, YCTaHABIMBAaTh  CYIIECTBEHHBIM  MpU3HAK
KJaccu(ukanmy, OCHOBaHUSA sl OOOOIIEHWS W CpaBHEHUS, KPUTEpUU
MPOBOJIMMOI0 aHAJIN3A;

e BOCHOpUHUMATH, (OpPMyIHpOBaTH U  NPEOOPa3OBBIBATH  CYXKICHUS:
yTBEpJAUTENIbHbIE W OTpUIATENIbHbIC, €IMHUYHbIC, YacTHbIE W OOIIue,
YCIIOBHBIE;



BBISBJISITh ~ MAaTEMAaTUYECKUE  3aKOHOMEPHOCTH,  B3aMMOCBA3M U
OpOTUBOpEUMsT B (paKTax, JaHHBIX, HAOJIOJNEHUSAX U YTBEPKIACHUSIX,
npejiaraTe KpUTEPUH JJIs BBISIBIICHUS 3aKOHOMEPHOCTEN U IPOTUBOPEUMIL;
JenaTh BBIBOJABI C HCIOJIb30BAHHEM 3aKOHOB JIOTMKH, AEAYKTUBHBIX U
VMHIYKTUBHBIX YMO3aKJIFOUEHHI, YMO3aKIFOUEHHI 110 aHAJIOTUH;

pa30buparh 10Ka3aTeabCTBA MATEMATUYECKUX YTBEPXKACHUU (IIpsIMbIE U OT
IPOTUBHOI0), MPOBOJUTH CAMOCTOSITEILHO HECIIOXKHBIE JI0KA3aTeIbCTBA
MaTeMaTHYeCKUX (PAKTOB, BBICTPAWBAaTh AaPryMEHTALMI0, TPUBOIUTH
IpUMEPBI U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCY K ICHUS;
BbIOMpaTh CMoco0 pemieHuss yd4eOHOM 3amayd (CpaBHUBATh HECKOJBKO
BapMAaHTOB pElICHUs, BBIOUpAaTh Haubojee MOAXOMAUIMN C yd€ToM
CaMOCTOSITENILHO BBIJICIEHHBIX KPUTEPHUEB).

ba3oBble ucciieioBare/ibCKHe JAeiiCTBUSA:

WCITOJIB30BaTh BOTIPOCHI KaK HCCIEAOBATEIIbCKUH WHCTPYMEHT IO3HAHUSA,
dbopMyIMpoBaTh BOIPOCH], (UKCUPYIOUIUE MPOTUBOPEUHE, MPOoOIeMYy,
CaMOCTOATENILHO YCTAaHaBJIUBaTh KMCKOMOE M JIlaHHOE, (HPOPMUPOBATH
TUIO0TE3Y, aprTyMEHTUPOBATh CBOIO TIO3UIUIO, MHEHHUE;

IPOBOJAUTH IO CaMOCTOSATEIBHO COCTABICHHOMY IUIAHY HECIIOXKHBIH
IKCIIEPUMEHT, HEOOJBIIIOE UCCIETOBAHUE IO YCTAHOBICHUIO OCOOCHHOCTEM
MaTeMaTHYECKOro 00BbEKTa, 3aBUCUMOCTEH 00BEKTOB MEX Ty COOOMH;
CaMOCTOATENHEHO (POPMYIHUPOBaTH 000OIIEHNS U BBIBOJIBI M0 pe3yjbTaTam
NPOBEAEHHOTO HAOIIOACHUSI, HMCCIEAOBAHUSA, OIECHUBATh JOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJbTaTOB, BEIBOJIOB U 0000IICHMIA;

MPOTHO3WPOBATh BO3MOXKHOE pa3BUTHE TMPOIECCa, a TaKKE BBIJIBUTAThH
MIPEMTNOJIOKEHUS O €r0 Pa3BUTHUU B HOBBIX YCIIOBHUSIX.

Pabora c nunopmanueii:

BBISIBIIATh HEIOCTATOYHOCTh M HM30BITOYHOCTh HWH(POPMAIMH, TaHHBIX,
HEOOXOUMBIX JIJISl peUIeHUs 3a1a4u;

BBIOWpATh, aHATU3UPOBATH, CUCTEMATU3UPOBATH U UHTEPIPETHPOBATH
uH(OPMAITUIO PA3TUYHBIX BUIOB U (JOPM IIPEICTABIICHNUS,

BBIOWpATh (GOpMY TpEACTaBICHUS WHPOPMAMA U WIUTFOCTPUPOBATH
peniaemMble 3aJayd  CXeMaMH, JuarpaMmamMu, HWHOM Trpapukod Hu uX
KOMOMHAIIMSIMU;

OIICHMBATh HAAEKHOCTh HH(POpPMAIMK MO KPUTEPHSAM, MPEII0KEHHBIM
yauTeseM uin chOpMyITHPOBAHHBIM CAMOCTOSITEIIBHO.

KoMMyHUKaTHBHBIC YHHBEpPCAJIbHbIC Y4eOHbIC 1eHCTBHS:

BOCIIPUHUMATDL U (pOpMy.HI/IpOBaTB CYXXACHUS B COOTBCTCTBUHU C YCIOBUAMU
H nejisiMu 06H_I€HI/I$[, SICHO, TOYHO, I'PaMOTHO BbIPAKaTb CBOIO TOUYKY 3PCHUA



B YCTHBIX M MUCHBMEHHBIX TEKCTaX, /1aBaTh MOSCHEHHS IO XOJY pEILICHHUS
3a/1a4yi, KOMMEHTHUPOBATh MOJyYEHHBIN PE3yJIbTaT;

B XOJIe 00CYKJIeHUSI 3a/1aBaTh BOMPOCHI M0 CYLIECTBY OOCYKJ1aeMON TEMBI,
npo0JieMbl, perraeMoil 3ajaun, BbICKa3bIBaTh HJIEU, HAICIEHHBIE HA MOMCK
pelleHus1, COTIOCTaBIIATh CBOH CYXKIACHHUS C CY>KICHUSIMU APYTUX yYaCTHUKOB
nuanora, oOHapyuBaTh pa3jM4ve U CXOJICTBO MO3UIMH, B KOPPEKTHOU
dbopme GpopMyIUpOBATH PA3HOTIIACHUS, CBOU BO3PAKECHHUS;

MPEJICTaBISTh PE3YNIbTAThI PEIICHUS 3a]a41, IKCIIEPUMEHTA, HCCIICA0BaHN,
MPOEKTa, CAMOCTOSITENILHO BHIOMPATh (hOpMaT BBICTYIUICHUS C yUETOM 3a/1a4
NpEe3eHTALUU U OCOOCHHOCTEN ayIuTOPHUH;

MOHUMATh U UCIOJIb30BaTh MPEUMYIIIECTBA KOMAHAHONW ¥ WHIUBUIyaIbHOU
paboThI IPU PEIICHUH YYECOHBIX MATEMATUYECKUX 3a]1aY;

NPUHUMATH 1€1b COBMECTHOM NEATENbHOCTH, MIAHHUPOBATH OPTaHU3AIIMIO
COBMECTHOM paloThl, pachpeaeniarb BUIAbl padOT, JdOroBapUBaTHCA,
o0CyKIaTh MPOLECC U Pe3yibTaT paboThl, 0000IIaTh MHEHUSI HECKOIBKUX
JIIOACH;

y4acTBOBaTh B TPyHmoBbIX ¢dopmax padboTel (00CyxkaeHusi, OOMEH
MHEHUSIMHU, MO3TOBbIE IITYPMBI U IPYTHE), BHIOJHATH CBOIO YacTh pPabOTHI
U KOODAWMHHPOBATh CBOU JEHCTBUS C JAPYTUMHU YIEHAMU KOMAaHJIbI,
OLICHMBaTh KAayeCTBO CBOEro BKJIaJa B OOLIMI MPOAYKT MO KPUTEPHSIM,
chOpMYIMPOBAHHBIM YYaCTHUKAMU B3aUMOJICUCTBHSI.

PeryasiTuBHbIC YyHUBEpPCAJIbHbIC Y4eOHbIE 1eliCTBUS

Camoopranusanus:

CaMOCTOSITEJIbHO COCTaBJISITh IUJIaH, aJITOPUTM peIIeHUs 3aaauu (WU ero
4acTh), BBIOMpaATh CIOCOO pEIICHUS ¢ YYETOM HMEIONIUXCS PECypCOB U
COOCTBEHHBIX BO3MOXHOCTEHW, apryMEHTHpPOBaTh U KOPPEKTUPOBATH
BapUAHTHI pEIICHUN C Y4ETOM HOBOW MH(MOPMAITUH.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJIEKT:

BJIA/IETh CIIOCOOAMM CaMOIIPOBEPKH, CAMOKOHTPOJIS ITPOLIECCa U pe3yJsIbTaTa
peleHns MaTeMaTUIEeCKOM 3a/1a4u;

MPEABUAETH TPYAHOCTH, KOTOPBHIE MOI'YT BO3HUKHYTh IIPU PELICHUU 3a1a4H,
BHOCUTH KOPPEKTUBBI B ACSATEIBHOCTh HA OCHOBE HOBBIX OOCTOSATENLCTB,
HaWJIEHHBIX OIHUOOK, BBISIBICHHBIX TPYIHOCTEH;

OLICHUBATh COOTBETCTBUE pe3yJIbTaTa ACATEIbHOCTU [OCTABICHHOM L€ U
YCIOBUSIM, OOBSCHATh NMPUYMHBI JOCTHXKEHUS WM HEJOCTHKEHUS IIelH,
HaXOAUTh OIIUOKY, 1aBaTh OLIEHKY TPUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATDBI



K xoniy oOyuenus B 7 kjacce OOyYarONIMICS TOJYYHUT CIEAYIOIIHNE
MpPEAMETHBIE PE3YIbTATHI:

Yurare wH(OpMAIUIO, TMPEACTABICHHYIO B Ta0nWIax, Ha JgUarpaMMax,
NPEACTaBIATh JaHHBbIE B BUJE TaOJMIl, CTPOUTH JUArpaMMbl (CTOJIOMKOBBIE
(cTosibyaThie) M KPYyroBhI€) 10 MAaCCHBaM 3HAYCHUH.

OnucelBaTh W HMHTEPHPETUPOBATH  pEAIbHBbIE  YHUCJIOBBIE  JIAHHBIE,
Ipe/ICTaBICHHbIE B TA0IMIIAX, HA JUarpammax, rpadukax.

Hcnonb3oBaTh [Ji1 ONHCAHUS JAHHBIX CTAaTUCTUUYECKUE XapPaKTCPUCTUKU:
cpenHee apupMeTHyecKoe, MeJMaHa, HauOoJblllee U HAaUMEHbIEEe 3HAYCHUS,
pa3Mmax.

MMeTs mpencraBieHUE O CIy4alHOM HM3MEHYMBOCTHM HA IIpUMEpax IIEH,
(bU3MYECKUX BEJIMYMUH, aHTPONMOMETPUUYECKUX JAaHHBIX, UMETh MPEACTABICHHUE O
CTaTUCTUYECKON YCTOMYHUBOCTH.

K xoniy oOyuenus B 8 kiacce oOydYarOmIMiiCs TOJNYYHUT CIETYIOIIHNE
MPEAMETHBIE PE3YIIbTATHI:

W3BnekaTe W mnpeoOpa3oBbIBATh HH(POPMALIUIO, MPEICTABICHHYIO B BHJE
Tabaul, quarpamm, rpaduKoB, IPEACTaBIATh JIaHHbIC B BHUJIE TaOJIMII, IUArPaAMM,
rpaduKoB.

OnuceiBaTh JaHHBIE C MOMOIIBIO CTATUCTUYECKUX IOKA3aTENIEH: CpEeIHHUX
3HAYEHUN U MEp pacceuBaHus (pa3max, JUCIEPCHs U CTAHIaPTHOE OTKIIOHEHUE).

HaxoauTh 4acTOTHI YMCIOBBIX 3HAUCHHUI U YACTOThI COOBITHH, B TOM YHUCJIE TIO
pe3yabTaTaM U3MEPEHUIN U HAOII0ICHUM.

HaxonuTh BEpOATHOCTH CIydalHBIX COOBITUH B OMBITAaX, 3HAs BEPOSTHOCTH
AJIEMEHTAPHBIX COOBITUI, B TOM UYHCIE B OMBITaX C PaBHOBO3MO>KHBIMU
AJIEMEHTAPHBIMU COOBITUSIMH.

Hcnonb3oBaTh rpapuyeckue MOJEIH: AEPEBO CIYHYaMHOTO 3KCIEPUMEHTA,
JarpaMMbl Dilliepa, YuciaoBas npsmasi.

OnepupoBaTh MOHSATUSIMH: MHOKECTBO, IOAMHOKECTBO,  BBINIOJIHATH
omepand HaJ MHOXECTBaMHU: OOBEIWHEHWE, TIEpPeceueHue, JIOMOJTHEHUE,
MEePEYUCIIATh AJIEMEHTHl MHOXKECTB, PUMEHSTh CBOMCTBA MHOXKECTB.

Hcnonb3oBaThk rpaduueckoe MpecTaBICeHUE MHOXKECTB U CBSI3EH MEXK1y HUMHU
JUUISL ONTMCAHMS MIPOIIECCOB U SIBJICHHM, B TOM YHCJIC MPU PEIICHUM 3a/1a4 U3 IPYTUX
y4eOHBIX MPEIMETOB U KyPCOB.

K xoHmy oOyuenuss B 9 kJjacce oOydYaromuiicsi TMOJIYYUT CIICAYIOIINE
NpeAMETHbIE PE3YIbTaThI:

N3Bnekats 1 mpeoOpa3oBbIBaTh HHPOPMAITUIO, PEICTABICHHYIO B Pa3JIMUHBIX
WCTOYHUKAX B BUJE TaOJIHI], [Uarpamm, rpaduKoB, MPEACTABISTH IAHHBIE B BUJE
TabNIuI, IUarpaMm, rpauKoB.



Pemarp 3amaum oOpraHu3oBaHHBIM NEpPeOOPOM BApUAHTOB, a TaKKE C
UCIIOJIb30BaHNEM KOMOWHATOPHBIX IPAaBUII U METO/IOB.

Hcronb30BaTh ONUCATENbHBIE XAapAKTEPUCTUKHU JJII MACCHUBOB YHCIIOBBIX
JAHHBIX, B TOM YHCJIE CPEJIHUE 3HAYECHUSI U MEPBI PACCEUBAHMUSL.

HaxonuTh 4acTOThl 3HAYEHUI U YacCTOThI COOBITHS, B TOM YHUCJE MOJIb3YSCh
pe3yJibTaTaMu NPOBEAEHHBIX U3MEPEHUN U HAOIIOIEHUH.

HaxoauTs BEpOATHOCTH CIIy4alHBIX COOBITUM B M3YYEHHBIX OIBITaX, B TOM
YHClie B OMBITaX C PAaBHOBO3MOXHBIMU 3JIEMEHTAPHBIMU COOBITHUSMHU, B CEPUSIX
WCIIBITAHUM J10 IEPBOTO YCIIEXA, B CEPUAX UCIIBITAHUNM bepHyIun.

NmeTrs mnpencraBieHue O CIy4alHOM BEIWYMHE U O PaCIPEIEIICHUH
BEPOSITHOCTEN.

HNmeTs mnpencraBieHHE O 3aKOHE OOJBIIMX YHCEN KaK O MPOSIBICHUU
3aKOHOMEPHOCTH B CIIy4allHON M3MEHUYMBOCTH U O POJIM 3aKOHA OOJBIINX YKCEI B
NpPUPOAE U OOIIECTBE.



TEMATHYECKOE IINTAHUPOBAHUE

7 KJIACC
Koan4yecTBo 4acoB DJIeKTPOHHbBIE
HaumeHoBaHue pa3aeioB U TeM (mudpossbie)
Ne ni/mt Kontpoabnble | IpakTnueckue
NMPorpamMmbl Beero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchbl
b K
1 [IpencraBienue JaHHBIX 7 2 nomorexa O
https://m.edsoo.ru/7f415fdc
bubnuorexa [JOK
2 1
Orucarenbhas craTucTHKa 8 https://m.edsoo.ru/7f415fdc
bubmnoreka IIOK
3 I 6 1
Catyaitas HsMEH'HBOCTE https://m.edsoo.ru/7f415fdc
4 Beenenue B Teopuro rpadoB 4 bubmorexa HOK
https://m.edsoo.ru/7f415fdc
5 BeposiTHOCTB M YacTOTa CIIy4aiiHOTO 4 | bu6muoreka [JOK
COOBITHA https://m.edsoo.ru/7f415fdc
bubnuorexa [IOK
6 O06006111EH1E, CHCTEMATH3a 3HaHUH 5 2
HHICHHE, CHOTCMATHSATIIA SHATHHT https://m.edsoo.ru/7f415fdc
OBUIEE KOJIMYECTBO YACOB I10 34 5 5

[TPO'PAMME




8 KUIACC

KoanuyecTBo 4acoB DJIeKTPOHHbBIE
HaumMenoBanue pa3aesioB H TeM nudpoBLIe
Ne n/m P Kourpoububie IIpakTHyeckue (1uubp )
NpoOrpamMmbl Beero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchl
bu6mmoreka [IOK
1 I1 7 4 1
OBTOpEHHE Kypea [ iitacca https://m.edsoo.ru/7f417fb2
) OnmcarenpHas craTucTUka. PaccenBanne 4 bubmuorexa [JOK
JAHHBIX https://m.edsoo.ru/7f417fb2
bubmuorexa [JOK
M 4
3 HoAeCTBa https://m.edsoo.ru/7f417{b2
bubmuorexa [JOK
4 BepostHOCTE ciyyaiiHoro cod 9 1
POATHOCTE ClyHautor P https://m.edsoo.ru/7f417fb2
bu6mmoreka [IOK
5 B 4
BE/ICHNE B TEOPHIO rpagho hitps://m.edso00.ru/7f417fb2
. bubnuoteka [JOK
1
6 Ctyuaidnbie cobprmia 8 https://m.edsoo.ru/7f417fb2
bu6mmoreka [IOK
7 7 1 2
O06001enue, cucTeMaTH3alus 3HaHUH hitps//m.cdsoo.ru/7f417ib2
OBILIEE KOJIMYECTBO YACOB I10 34 ) |

I[TPOTPAMME




9 KUIIACC

KoanuecTBO 4acoB DJIeKTPOHHbIE
HanmeHoBaHHE pa3aeioB H TeM nudpoBLIe
Ne i/m P Kourpoububie IIpakTHyeckue (nupp )
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcnl
bu6mmoreka [IOK
1 11 8 4 1
OBTOpCHHC Kypea © Kiacea https://m.edsoo.ru/7f41a302
bu6mmoreka [IOK
2 1
DJIeMEHTHI KOMOMHATOPHKH > https://m.edsoo.ru/7f41a302
3 I'eomeTpryeckas BEpOATHOCTE 4 bubmmorera [TOK
p p https://m.edsoo.ru/7f41a302
b K
4 Wcnbrtanus beprymnnu 7 1 uonHoteka LO
https://m.edsoo.ru/7f41a302
bubmuoreka [JOK
7 7
> Crysaitnas peaanna https://m.edsoo.ru/7f41a302
bu6mmoreka [JOK
7 1
6 ObobumeHHe, KOHTpOITh https://m.edsoo.ru/7f41a302
OBIIEE KOJIMYECTBO YACOB I10 34 ) )

I[TPOTPAMME




ITOYPOYHOE IIVTAHUPOBAHUME

7 KJIACC
KoanuecTBO 4acoB DJIeKTPOHHbIE
Ne uugposbie
Tema ypoxa Kourpoasnbie | IIpakTuueckue
n/n Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypcebi
1 [IpencraBnenne JaHHBIX B TAOIHIIAX 1 bubmmorexa [TOK
pea A H https://m.edsoo.ru/863ec1f8
) [IpakTHyeckre BBIYUCICHUS 110 TaOIUIHBIM 1 bu6mmoreka [IOK
JaHHBIM https://m.edsoo.ru/863ec324
3 W3Bnedenne u HHTEpIIpETAIUS TaOJIMYHBIX 1 bu6mmoreka [IOK
JaHHBIX https://m.edsoo.ru/863ec78e
4 ITpakTuueckas padota "Tabmuirsr" 1 1
I'pacdmueckoe mpencraBieHre JaHHBIX B BUE
5 Kp q;BHX CTOJ'I%I/IKOBI:IX (cronbyarthIx) " 1 bubmorexa HOK
pyr ’ https://m.edsoo.ru/863ed18e
JuarpaMm
Yrenne u noctpoeHue auarpamm. [Ipumepsr bubnuotexa [JOK
6 1
neMorpauueckux auarpaMmm https://m.edsoo.ru/863ed602
bu6mmoreka [IOK
7 IT §) " " 1 1
paKTHyeckas pabota "/arpammel https://m.edsoo.ru/863ed72e
bu6mmoreka [JOK
8 q §] .C 1
ncnoBsie Ha0Opbl. CpegHee apudmeTHIecKoe hitps/m.cdsoo.ru/863¢d846
bu6mmorexa [IOK
9 Yucnossle HaOopwl. Cpennee apudpmMeTHuecKoe 1
pet. Cpenee aprd hitps://m.cdsoo.ru/863¢d846
10 Menaunana 4ucioBoro Habopa. Y cTOH4UBOCTh ] bu6mmorexa [IOK

MCIHaHbI

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




11

12

13

14

15

16

17

18

19

20

21

22

23

Menauana 9uciioBOro Habopa. Y cTOHYUBOCTh
MEAUaHbI

[Ipaktuueckas padora "Cpennue 3HaueHus"

HaubGouibiiiee u HauMeHbIIEe 3HAYCHHS
qrcioBoro Habopa. Pazmax

Hauboubiiiee u HauMeHbIIEe 3HAYCHHS
YHUCIIOBOr0 Habopa. Pazmax

Haubousbiiiee u HauMeHbIIEe 3HAYCHHSI
YHUCIIOBOTO Habopa. Pazmax

KonTtponpsHas pabora mo Temam
"IIpencraBienue naHHbix. OnucarenbHast
cTaTHCTHUKA"

CrnyuaiiHast ©”3MEHYMBOCTD (TIpUMEPHI)

YacToTa 3Ha4Y€HUN B MAaCCHUBE JTaHHBIX

I'pynnuposka
I'mcrorpammer
I'ucrorpammsl

[TpakTnueckas pabota "Cnyuaiinas
MU3MEHYUBOCTH"

I'pad, Bepuruna, pedpo. [Ipencrasnenue 3amaumn
¢ IoMoIIbIo rpada

bu6mmoreka [IOK
https://m.edsoo.ru/863edcba

bubmuorexa [JOK
https://m.edsoo.ru/863ee07a

bubmuorexa [JOK
https://m.edsoo.ru/863ee390

bu6mmoreka [IOK
https://m.edsoo.ru/863ee4bc

bu6mmoreka [IOK
https://m.edsoo.ru/863ee69¢c

bu6mmoreka [JOK
https://m.edsoo.ru/863ee9d0

bu6mmorexa [IOK
https://m.edsoo.ru/863eeelc

bu6mmorexa [IOK
https://m.edsoo.ru/863eecc8

bu6mmorexa [IOK
https://m.edsoo.ru/863eef52




24

25

26

27

28

29

30

31

32

33

34

OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

CreneHb (BaJIGHTHOCTb) BEPIIMHBL. Yuciao
p&bep u cymmapHas cteneHb Bepiut. Llens u
IIUKIT

Hens u k. ITyts B rpade. [Ipeacrasnenue o
CBSI3HOCTH Tpada

[IpencraBnenne 00 OPUEHTUPOBAHHBIX Tpadax

Crny4aliHblii ONIBIT U CITy4aiiHOE cOObITHE

BepositHOCTh 1 yacToTa coObIThs. POITh
MaJIOBEPOSITHBIX U TPAKTUYECKH TOCTOBEPHBIX
COOBITHIA B IPUPOJIC U B OOIIIECTBE

MomneTta u urpanbHasi KOCTb B TEOPUH
BEPOSATHOCTEU

[TpakTuyeckas pabora "HacTora BeIaAeHUS
opna"

KonrtponsHas padorta no remam "CrnyyvaiiHas
U3MEeHYUBOCTh. ['padbl. BeposTHOCTD
ciyyaitHOro coobITHS "

[ToBTopenue, o6o6menue. [Ipencrapnenue
JTAHHBIX

[ToBTOpenue, 0606menne. OnucarenpHast
CTaTUCTHKA

[ToBTOpenue, 00ob61eHue. BeposTHOCTH
CJIy4aifHOTO COOBITHS

bu6mmoreka [JOK
https://m.edsoo.ru/863efOba

bu6mmoreka [JOK
https://m.edsoo.ru/863ef236

bu6mmoreka [IOK
https://m.edsoo.ru/863ef3b2

bu6mmoreka [IOK
https://m.edsoo.ru/863ef4d4

bubmuorexa [JOK
https://m.edso00.ru/863ef646

bu6mmorexa [IOK
https://m.edsoo.ru/863ef8a8

bu6mmoreka [IOK
https://m.eds00.ru/863f0186

bu6mmoreka [IOK
https://m.edsoo.ru/863efa24

bu6mmorexa [IOK
https://m.edsoo.ru/863efbaa

bu6mmorexa [IOK
https://m.edsoo.ru/863efecO




8 KUIACC

KoaudecTBO 9acoB

DJIeKTpOHHbIe N (pPOBbIE

Ne
/i Tema YpoKka Beero KOHTpOJIbeIe HpaKaneCKne OﬁpaSOBaTe.}Ibele
r
padoThI padoThI pecypchl
1 [IpencraBnenue JaHHBIX B BUJE TaOIUII, | Bu6muotexa [JOK
nuarpamm, rpadukos. OnucaTenbHas CTATUCTHKA https://m.edsoo.ru/7f417fb2
’ CrnyuaiiHas usMmeHuMBOCTh. CpelHuEe YUCI0BOIO | bubnuoreka [IOK
Habopa https://m.edsoo.ru/7f417{b2
Crnyuaitnbie coObITHSI. BeposSTHOCTH M 4aCTOTHI.
3 Knaccuueckue Mozienu TEOpUH BEPOSTHOCTEN: 1 bubmorexa LIOK
P P ' https://m.edsoo.ru/7f417fb2
MOHETa U UTpajibHast KOCTh
bubnunoreka LIOK
4  Bxoomnasa koumponvnasa paboma 1 1
P p https://m.edsoo.ru/7f417fb2
5 AHanu3 KOHTPOJIbHOM paboTel. MHOKECTBO, | bubmmnoreka HOK
3JIEMEHT MHOXXECTBA, IIOAMHOKECTBO. https://m.edsoo.ru/7f417fb2
6 Onepanuuu HaJ MHOXKECTBAMU: 00bEIUHEHHE, | bubmuoreka [IOK
nepeceveHue, nonoiHenue. JJuarpamma Ditiepa https://m.edsoo.ru/7f417fb2
CaoiicTBa onepauuii HaJl MHO)KECTBaMHU:
7  TNepeMecTUTENIbHOE, COUETaTEIbHOE 1 brbmmorexa [TOK
p ’ ’ https://m.edsoo.ru/7f417fb2
pacrnpenenuTeabHOe, BKITIOUEHHUS.
Hcnonb3oBanue rpaduyeckoro npeacTaBIeHus
8  MHOYECTB JUIsl ONIMCAHMS PEaJTbHbIX MPOIIECCOB U 1 Bubmmorexa [IOK
: P p https://m.edsoo.ru/7f417fb2
SIBJICHUH, IPU PEIICHUH 3a/1a4.
9 DIeMEeHTapHBIE COOBITHSI CITYIaifHOTO OTIBITA. 1 bubnuoteka [JOK
Crydaiinpie COOBITHSI. https://m.edsoo.ru/7f417fb2
10 BeposiTHOCTH 351€eMEHTapHBIX COOBITUH. 1 bubmuoteka [JOK

PaBHOBO3MOKHEIE QJICMCHTAPHEBIC COOBITHS.

https://m.edsoo.ru/7f417{b2




bu6nmoreka [IOK

11 | Bnaro CTBYIOILIHE DJIEMEHTA e co0 .
JTATOTPUATCTBYIOIHE SITEMEHTApHbT bITHA https://m.edsoo.ru/7f417{fb2
bubnunoreka LIOK
12  BepostHOCTH COO i
POATHOCTH bITHH https://m.edsoo.ru/7f417{fb2
13 OIBITHI ¢ PAaBHOBO3MOXHBIMH 3JIEMEHTAPHBIMHU bubnmnoreka HOK
coObrTusiMu. CirydaitHbIN BEIOOD. https://m.edsoo.ru/7f417fb2
[TpakTrueckas padota «OMbBITHI C
bubmuoreka [IOK
14 paBHOBO3MOXHBIMHU JIEMEHTAPHBIMU
https://m.edsoo.ru/7f417{b2
COOBITHAMU»
CBsI3b MEXIY MAJIOBEPOSATHLIMU U IIPAKTHYECKU
15 OCTOBE HLI?\,/II/I CO6LI]1?I/I$IMI/I B IIpH op e bubmorexa LIOK
A p PHpOZIE, https://m.edsoo.ru/7f417fb2
o0IIecTBE U HayKe.
16 Konmponvnaa paboma no memam Bbu6moteka [JOK
«Mnoocecmea. Cnyuaiinvie coobimun) https://m.edsoo.ru/7f417fb2
17 AHanu3 KOHTPOJIbHOM paboTel. 3MepeHue bubmuoteka [IOK
pacceuBaHUs TaHHBIX. https://m.edsoo.ru/7f417fb2
bu6nunorexa LIOK
18 crepc CJIOBOI0 Habopa.
Jlucniepens anciioBoro Habop https://m.edsoo.ru/7f417{b2
19  CragmapTHOE OTKJIIOHEHHE YHCIOBOTO Habopa bubmorexa LOK
Aap pa. https://m.edsoo.ru/7f417{b2
bubmmoteka IIOK
20 parpamMMa paccerBaHHUs.
Jluarp p https://m.edsoo.ru/7f417{fb2
but6mmoreka [IOK
21 epeBo.
Jlep https://m.edsoo.ru/7f417fb2
CBOMCTBA AepEBLEB: €NMHCTBEHHOCTD ITYTH,
P . - bubnuotexa [JOK
22 CylleCTBOBAHUE BUCSYEH BEPUINHBI, CBSI3b

MEX]y YMCIIOM BEPIUIMH U YUCIOM pEdep.

https://m.edsoo.ru/7f417{fb2




3 [IpaBwio ymHOXkeHus. Perenue 3agay ¢ | bubnmnoreka HOK
MOMOIIIBIO TpadoB. https://m.edsoo.ru/7f417fb2
24 [IpaBuno ymHoxxeHus. Pemienue 3anau ¢ | bubmmoreka [JOK
MTOMOIIIBIO TpadoB. https://m.edsoo.ru/7f417fb2
25  IIpoTHBOMOJIOKHBIE COOBITHS. 1 bubmmorexa [IOK
https://m.edsoo.ru/7f417fb2
26 OObenuHEHNE U TIepeceYeHNe COOBITHI. | bubmmoreka [JOK
HecoBmectHbie coObITHSA https://m.edsoo.ru/7f417fb2
7 dopmyna ci1oKeHUs BeposiTHOCTeN. Pelienne | bubnuoreka [IOK
3a/1a4 C IOMOLIBIO KOOPAVMHATHOU MPSMOM https://m.edsoo.ru/7f417fb2
28  VYcnoBHas BepOATHOCTb. [IpaBuUio yMHOXKEHUSI. 1 bubmorexa HOK
https://m.edsoo.ru/7f417{b2
bubmuoreka [IOK
29  VcnosHas BeposITHOCTh. [IpaBuio 0’KEHUS. 1
JIOBHAsI BEPOSITHOCTh. [IpaBuiio yMHOKEHUS https://m.edsoo.ru/7f417fb2
bu6nunorexa LIOK
30 IlpencraBieHue 3KCIEpUMEHTA B BUJIE JepeBa 1
https://m.edsoo.ru/7f417fb2
31  He3aBucumebie COOBITHS. 1 bubmorexa [OK
https://m.edsoo.ru/7f417fb2
Pemenue 3a1au Ha HaXOXKIEHUE BEPOSITHOCTEM C
. bubmuoreka [IOK
32  NOMOMUIBIO JEpeBa CIy4aitHOTO SKCIIEPUMEHTA, 1
. https://m.edsoo.ru/7f417fb2
auarpaMmm Jiiepa.
13 Konmponvnaa paboma no memam 1 bubmuorexa [JOK
«Cmamucmuxa. Bepoamnocmo. I'paghory https://m.edsoo.ru/7f417fb2
34 AHanu3 KOHTpoJbHOH paboTsl. [ToBTOpEeHNE U | bu6muoreka [JOK
0000111eHIe U3yYEeHHOTO B § Ki1acce https://m.edsoo.ru/7f417fb2
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9 KUIIACC

KoaudecTBO 9acoB

DJIeKTpOHHbIe U (pPOBbIE

I‘D‘i Tema ypoxa Beero Kontpoabnbie IlpakTuueckue o0pasoBaTejbHbIe
padoThI padoThI pecypchl
1 [IpencraBnenue qaHHBIX 1 buGnuorexa LIOK
https://m.edsoo.ru/7f41a302
bubnunoreka LIOK
2 OmnwucarenbHas CTaTUCTHKA 1
https://m.edsoo.ru/7f41a302
3 Omneparuu Haj cOObITHAMU. He3aBHCUMOCTD | bubnunoreka LIOK
coObITHI https://m.edsoo.ru/7f41a302
bubnunoreka LIOK
4 Bxoonan xonumpoavnas padoma ! ! https://m.edsoo.ru/7f41a302
5  Komb0uHaTtopHOE NpaBUIO0 YMHOXKEHHS 1 bubmorexa [IOK
https://m.edsoo.ru/7f41a302
bu6mmoteka IIOK
6 Tepecranoskn i daxTopuar. ! https://m.edsoo.ru/7f41a302
7 CoueTaHus ¥ 4UCIIO coueTaHUU. TpeyroabHUK | bubmuoreka [IOK
ITackans. https://m.edsoo.ru/7f41a302
g Pemenue 3a7a4 ¢ MCMOJIb30BaHUEM | bubmmoteka IIOK
KOMOWHATOPHKHU. https://m.edsoo.ru/7f41a302
[IpakTuueckas pabora "Beruncnenue
9 BEPOSTHOCTEN C NCIIOJIb30BaHUEM 1 1 bubmuoreka [JOK
KOMOMHATOPHBIX (PYHKINN JIEKTPOHHBIX https://m.edsoo.ru/7f41a302
Tabur"
10 I'eomeTrpuueckas BepoaTHOCTb. CirydaliHbIi | bubmuorexa [IOK
BBIOOp TOUKH U3 (PUTYPBI HA TUIOCKOCTH https://m.edsoo.ru/7f41a302
1 I'eomeTrpuueckas BepoaTHOCTb. CirydaliHbIN | bu6muoreka [JOK

BBIOOp TOUKH U3 (PUTYPHI HA TUIOCKOCTH

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




['eomeTpuyeckas BepoATHOCTh. ClydailHbIi

bu6nmoreka [IOK

12 BBIOOp TOUKH U3 OTPE3KA U U3 TYI'H OKPYKHOCTH. https://m.edsoo.ru/7f41a302
13 I'eomerpuueckas BepoATHOCTb. CirydaiiHbIN bubmmoreka [JOK
BBIOOp TOYKH M3 OTPE3Ka U U3 IyTH OKPY>KHOCTH. https://m.edsoo.ru/7f41a302
14 Ucnbitanue. Ycnex u neynaua. Cepus bubnmnoreka HOK
HCTBITAHUH 0 TIEPBOTO yCIIEXa. https://m.edsoo.ru/7f41a302
15 Ucnbitanue. Ycnex u Heynada. Cepus bubnuoreka [IOK
HCIIBITAaHUH J0 IIEPBOTO yCIIeXa. https://m.edsoo.ru/7f41a302
16 Hcneiranne. Ycenex u Heynava. Cepust Bbu6mmoteka [JOK
WCIIBITAaHUH J0 NEPBOTO ycIexa. https://m.edsoo.ru/7f41a302
. bubmmoreka [JOK
17 Cepus nenrraiit bepuysuin https://m.edsoo.ru/];IMla302
18  UYwucno ycnexoB B ucnblTaHusX bepHymu bubmorexa [IOK
https://m.edsoo.ru/7f41a302
19 BepositTHocTH cOOBITHI B CEpUM UCTIBITAHUIMA bubmuorexa [IOK
beprymu. https://m.edsoo.ru/7f41a302
20  Ilpaktuueckas padota "Hcnbitanus bepuymn" httpfzgﬁilzzziiggi?aoz
21  CayvaiiHast BeTu4rHa bubmmorexa [TOK
https://m.edsoo.ru/7f41a302
” Pacnpenenenue BeposATHOCTEN CiiydaliHOU bubnuoteka [JOK
BEJIMYHUHEI. https://m.edsoo.ru/7f41a302
bu6muoreka [JOK
23 | Matematirieckoe oxuaaHre https://m.edsoo.ru/171f41a302
24 Jlucniepcusi U CTaHAAPTHOE OTKJIOHEHHE Bubmmorexa [IOK
https://m.edsoo.ru/7f41a302
)5 [IpuMepsl MaTeMaTHYECKOTO OKUIaHUS KaK bu6muoreka [IOK

TECOPCTUYCCKOTO CPCAHECTO 3HAUCHUSA BCIIMUYUHEIL.

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




MaremaTudeckoe OXHIAHUE U JUCIIEPCHUA

bu6nmoreka [IOK

26 ;ﬁﬁ?iilé?j;?;ii:qnwo YCHEXOB B cepi ! https://m.edsoo.ru/7f41a302
[TonsTHe o 3akoHe OonbmUX yncen. M3amepenue
7 BEPOATHOCTEHN C TOMOIIBIO YacTOT. Posib 1 | bubnmnoreka HOK
3HAYCHHE 3aKOHA OOJIBIINX YHCE B IPUPOC U https://m.edsoo.ru/7f41a302
o0rmiecTBe.
)3 O06001enue, cucTeMaTH3aIus 3HaHUH. | bubnunoreka LIOK
DneMeHThl KOMOMHATOPUKH https://m.edsoo.ru/7f41a302
29 O06o001IeHre, CHCTEMAaTU3aI|sl 3HAHHH. | bubmuoreka [IOK
['eomeTpuyeckas BEpOATHOCTH https://m.edsoo.ru/7f41a302
30 O0001enre, cucTeMaTH3aIus 3HaHUH. | bu6nunorexa LIOK
Hcnertanus beprymm https://m.edsoo.ru/7f41a302
31 O06001enne, cucTeMaTH3aIus 3HaHUH. | bubnunoreka LIOK
CrnyuaiiHast Beu4rHa https://m.edsoo.ru/7f41a302
32  OO6o0611eHne, cUCTEMATH3AIINS 3HAHNH. 1 httpfﬁg?;lzzziiggi302
33 | Hmozoeas konmpoavnasn paboma 1 httpfﬁg?;lzzziiggi302
34  O6o0061IeHNEe, CUCTEMATH3AIINAS 3HAHUHI 1 Bubmorexa OK
https://m.edsoo.ru/7f41a302
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IPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM IPOI'PAMMBI

7 KUIIACC
Koxn .
IIpoBepsiemble npeAMeTHbIE Pe3yJAbTAThI 0CBOCHHS OCHOBHOM
NPOBePsIeMOro .
o0pa3oBaTeJIbHOM MPOrPaMMbl OCHOBHOTI'0 0011ero 00pa30BaHUs
pe3yJbTara
5 BeposaTHOCTb U cTaTUCTHKA
Yurtath uHOGOpMANMIO, TPEACTABICHHYIO B  TaOimumax, Ha
- quarpaMmax, IMpeACTaBiIATh JaHHble B BHJE TaOJMl, CTPOUTh
JMarpaMmbl (CTOJIOUKOBBIE (CTOJIOUATHIE) U KPYTOBBIE) MO0 MAaCCHBaM
3HAYEHUU
- OnuceiBaTh M HMHTEPIPETUPOBATh peaJbHbIE YHUCIOBBIE JIAHHBIE,
IpeJIcCTaBICHHbIE B TA0NIMIIAX, HA JUarpammax, rpagukax
Hcnonp3oBarh A ONMCAaHUS  JAQHHBIX  CTATUCTHYECKUE
53 XapaKTepUCTUKU: CpeiHee apu(MeTHuecKoe, MeuaHa, HauboblIee
Y HaMEHbIlIee 3HaYCHMs, pa3Max
HMmeTs mpencTaBleHHE O CIy4aliHONW M3MEHUMBOCTH HAa NpPUMEpPAx
54 1eH, (U3NYECKUX BEJIWYUH, aHTPOIIOMETPUUYECKUX JAHHBIX, UMETh
IIPEJICTaBICHUE O CTATUCTUYECKON YCTOMYNBOCTH
8 KIIACC
Kon .
IIpoBepsiemble npeAMeTHbIE Pe3yJIbTATHI 0CBOEHHUSI OCHOBHOI
NpoBepsieMoro .
o0pa3oBaTe/IbHON MPOrPaMMbl OCHOBHOI0 00111er0 00pa3oBaHus
pe3yJbTara
5 BepoaTHOCTB U cTaTUCTHKA
W3Bnekath U mpeoOpa3oBbIBaTh WH(GOPMAIMIO, IPEACTABICHHYIO B
5.1 BUJE TaONUL, auarpamm, rpadukoB, MPEACTABIATh JaHHbIE B BHUJE
TabuIL, IUarpamm, rpaukoB
OnucelBaTh JaHHBIE C IIOMOIIBIO CTAaTHCTUYECKUX IIOKa3aTeJIeH:
5.2 CpeIHUX 3HAYeHMH M Mep pacceuBaHHs (pa3max, AHUCIEepCUs u
CTaH/apTHOE OTKJIIOHEHUE)




53 HaxoauTh 4acTOTHI YMCIIOBBIX 3HAYCHHMH U YaCTOTHI COOBITHI, B TOM
' YHCJIC 110 Pe3yJIbTaTaM U3MEPEHUI U HAOJII0ICHUIA
Haxomuth BepOSATHOCTH CiIy4yalWHBIX COOBITUH B ONBITaX, 3Has
54 BEPOSITHOCTH JJIEMEHTAPHBIX COOBITHI, B TOM YHCJIE B ONBITaX C
PaBHOBO3MOYKHBIMU 3JICMEHTAPHBIMU COOBITUSIMHU
5 Hcnonps3oBarh  rpaduueckre  MOJEIU:  JIEPEBO  CIy4alHOTO
. AKCIIEPUMEHTA, TUarpaMmMbl Ditliepa, YucaoBas mpsimMas
OrnepupoBaTh NOHITHSIMU: MHOXECTBO, MIOJMHOXKECTBO; BBIIOIHATh
56 Omlepalvy  HaJ MHOXECTBaMU: OOBCAMHEHHE, IepeceUcHue,
. JIOTIOJIHEHUE; TIEPEUYHCIATh DJIEMEHTHl MHOXECTB, NPUMEHSTH
CBOMCTBa MHOKECTB
Hcnonb3oBarh Tpaduueckoe NPeICcTaBICHHE MHOXKECTB M CBS3eH
5.7 MEXy HUMH JIJI ONTMCAHUS MPOIIECCOB U SIBJICHUH, B TOM YHCJIE NIPU
pEIIeHUH 3a7a9 U3 IPYTUX yI4EOHBIX MPEIMETOB U KyPCOB
9 KJIACC
Kon .
IIpoBepsiemble nNpeAMeTHBIE Pe3yJbTAThI 0CBOCHUSI OCHOBHOI
MPOBEPAEMOro .
o0pa3oBaTe/ibHOI MPOrpaMMbI OCHOBHOTI'0 00111er0 00pa3oBaHus
pe3yJbTara
5 BeposTHOCTB U cTaTUCTHKA
W3Bnekats U mpeoOpa3oBbIBaTh MHGOPMAIUIO, TPEACTABICHHYIO B
5.1 pa3IMYHBIX HMCTOYHMKAX B BHJE TaOJHIl, AUarpaMM, TrpaduKosB,
MIPEICTABIISITH TAHHBIC B BUJI€ TAOJIHII, TUarpamMmm, rpadukoB
5o Pemmath 3amaun opraHnu30BaHHBIM MEepeOOpPOM BapUAHTOB, a TAKXKE C
' UCIIOJIb30BaHNEM KOMOMHATOPHBIX TIPABHII M METO/IOB
Hcnonb3oBarh omucaTelbHbIE XapaKTEPUCTHUKUA JUIsI MAacCHBOB
5.3 YHUCJIOBBIX JAHHBIX, B TOM YHCIE€ CpPEJHUE 3HAUECHUS U MEPbI
paccerBaHUs
s4 HaxoauTh 4acTOTHI 3HAUYEHMH M YaCTOTHI COOBITHS, B TOM YHCIIC
' MOJTB3YSICh PE3YJIbTaTaAMH MPOBEIEHHBIX U3MEPEHUHN U HAOII0ICHHIA
ss HaxoauTh BEpOSTHOCTU CIy4ailHBIX COOBITHI B M3yUYEHHBIX OMBITaX,
' B TOM YHCIIE B ONbITaX C PABHOBO3MOXXHBIMH 3JIEMEHTapHBIMU




COOBITUSIMH, B CEpUSAX HCIBITAHUH 10 MEPBOTrO ycrexa, B Cepusix

ucnbiTanuil beprymm

MMeTts npencrasieHue O CIIy4aiiHOM BEJIMYMHE M O PACIpEIeICHUN

5.6

BEPOATHOCTEMH

HmeTh mpecTaBiIeHue 0 3aKOHE OOJBIINX YUCEN KaK O TPOSBICHUH
5.7 3aKOHOMEPHOCTH B CIIyYalHOW H3MEHYMBOCTH M O POJIM 3aKOHa

OOJIBIITUX YKCE B IPUPOJIC U OOIIECTBE




IMPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

7 KIIACC
Kon IIpoBepsieMblii 3JIEMEHT COJIePKAHUS
5 BeposaTHOCTb U cTaTUCTHKA
[IpencraBienue naHHBIX B BUJE TaOJHII, AUarpamMm, TpaduKoB. 3ar0IHEHHE
Ta0IMI], YTEHWE M MOCTPOCHHE TuarpaMm (CTOJIOMKOBBIX (CTONOYATHIX) U
5.1 KpyroBbix). Yrtenwe rpaduKOB peajgbHBIX IpoieccoB. M3BieueHue
uH(pOpMallMK U3 JUarpaMM U TaONUI, UCHOJIb30BaHUE M MHTEpIpETalus
JAaHHBIX
OnwucarenbHasi CTaTUCTUKA: CpelHee apu(pMETHYecKoe, MeIraHa, pa3max,
5.2 HauOoJblllee W HaMMEHbIEe 3HA4YeHHs Habopa YHUCIOBBIX JAaHHBIX.
IIpumeps! ci1ydalilHON U3MEHYNBOCTH
CrnyualiHplii KCEpUMEHT (OMbBIT) U ciy4aiiHoe coObiTue. BeposaTHOCTh U
5.3 yactoTa. Poib MajaoBEpOSITHBIX W NPAKTHYECKHU JOCTOBEPHBIX COOBITHH B
npUpoJie U B o01ecTBe. MOHeTa 1 UrpajibHasi KOCTb B TEOPUH BEPOSTHOCTEN
I'pad, BepmmHa, peOpo. Crenenp BepmuHbl. Yucno pédep u cymmapHas
54 cTenieHb BepiiuH. [Ipeacrasnenue o cBsa3Hoctu rpada. Llenu u nuxiel. [lytn
. B rpadax. OOxon rpada (siepoB myTh). IlpeacraBnenue 00
opueHTUpoBaHHOM rpade. Pemenne 3anau ¢ nomouipio rpagoB
8 KIIACC
Kon IIpoBepsieMblii 3JIEMEHT COIePKAHUS
5 BepoaTHOCTB U cTaTUCTHKA
5.1 [IpencraBienue JaHHBIX B BUE TaOIUL, 1UarpaMM, rpaduKkoB
- MHOXeCTBO, JJIEMEHT MHOXECTBA, MOJAMHOXecTBO. Onepanuu Haj
' MHOXECTBaMU: 00bEJMHEHNE, ITepeceueHue, JOMOTHEHNE
53 CpoiicTBa  omepauumidi  HaJ  MHOXXECTBAMM: NIEPEMECTUTENBHOE,
' coueTaTesbHOe, paclpeAeuTeNbHOE, BKIOYSHUS
s4 Hcnonp3oBanue rpaduyueckoro mpencTaBiIeHHUs] MHOXKECTB JJI ONMUCAHUS
' pEaIbHBIX ITPOLIECCOB U SIBJIEHUH, IPH PEIICHUHN 33au.




ss N3mepenue paccenBaHus AaHHbIX. Jlucrepcus U CTaHAApTHOE OTKIOHEHUE
' YHCIIOBBIX HAOOpoB. J{arpamma paccenBaHUs
DJIeMeHTapHbIE COOBITHS CiydaiiHoro ombiTa. CiydaliHbple COOBITHS.
s6 BepostHocti coObiTHil. ONBITEI C PaBHOBO3MOYKHBIMH 3JIEMEHTapHBIMHU
' coopiTusaMu. CiydaiiHelii BeIOOp. CBSI3b MEXKIY MAaJOBEPOSTHBIMU U
NPAaKTUYECKH JJOCTOBEPHBIMH COOBITUSIMU B IIPHPO/IE, OOIIECTBE U HAyKe
HepeBo. CBoiicTBa J1€peBbEB: EIUHCTBEHHOCTh IIyTH, CYIIECTBOBaHUE
5.7 BUCSYEH BEPIUUHBI, CBSI3b MEXJy YHUCIOM BEpUIMH MU YHUCIOM péEdep.
[TpaBuno ymHoxkeHwus. Pemenue 3amau ¢ momouibio rpados
[TpotuBomonoxHele coObiTHs. Jumarpamma Oinepa. OObenuHeHHEe WU
5.8 nepeceueHre coObiThil. HecoBmecTHble coObiTus. PopMmyna CIOXKEHHS
BEPOSATHOCTEMN
5.9 YcnoBHast BeposiTHOCTB. [IpaBuio ymHoxeHus. HezaBucumelie coObITHS
[IpencraBieHue 5sKcnepuMeHTa B BHAE JepeBa. Pemienue 3amad  Ha
5.10 HaXO0X/IEHNE BEPOSITHOCTEN € IIOMOILBIO IEpEBa CIy4aiiHOro 3KCIIEPUMEHTA,
Juarpamm Oisepa
9 KIIACC
Kon IIpoBepsieMblii 3JIEMEHT COAePKAHUSA
5 BeposiTHOCTB U cTaTUCTHKA
[IpencraBnenue naHHbIX B BUAE TaOIHIL, JUarpamMm, TpaduKoB, HHTEPIIPETALINS
5.1 JaHHbIX. YTeHHe U MocTpoeHue TabiuL, AUarpaMm, rpaukoB Mo peasbHbIM
JTAHHBIM
5.2 [TepecTanoBku U paxkTopuan
5.3 CoueraHus U 4UCIIO COUETAaHUI
54 Tpeyronsauk [Tackans. Permenue 3a1au ¢ UCroyib30BaHUEM KOMOWHATOPUKH
55 I'eomerpuueckas BeposTHOCTh. CiydallHBIH BBIOOp TOYKM U3 (UTYpHI Ha
' IUIOCKOCTH, U3 OTPE3Ka U U3 IyTU OKPYKHOCTH
5.6 Ucneitanue. Ycenex u Heynada. Cepus HCIIBITaHUH /10 TIEPBOTO ycrexa
57 Cepus ucneitanuii bepuynnu. BepositHocTH coOBITHIT B CepUM HCTIBITAHUI
' bepnynnn
5.8 CnyyaliHasi BETMYMHA U paclpeiesICHUE BEPOSTHOCTEN




MareMaTruueckoe OXHUIAHUC W JUCIICPCHUS. HpI/IMepBI MaT€MaTu4CCKOIro

> OKHJaHUS KaK TEOPETUYECKOIO CPEIHErO 3HAYCHMS BEIINYMHBI

510 Marematnyeckoe OXHMJIAHUE M JUCHEPCUS CIIy4alHOM BEJIIMYUHBI «YHUCIIO
' YCIIEXOB B CEpUH UCIIbITAaHUI bepHyn»

511 ITonsTHe 0 3akoHe OonbIIMX yncel. V3MepeHue BEpOATHOCTEH C MOMOIIBIO

yacToT. Pojb ¥ 3HaUYeHHEe 3aKOHA OOJIBIINX YHCEIT B IIpupoac u 06HI€CTBC




IPOBEPSIEMBIE HA OI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
IMPOTPAMMBI OCHOBHOTI'O OBIIIEI'O OBPA3OBAHUS

Kon
NpoBepsieMOro
TpeOOBaHMS

IIpoBepsieMble TPeGOBAHUS K MPeIMETHBIM Pe3y1bTATAM OCBOEHHS
OCHOBHOM 00pa30BaTeIbHOM MPOrpaMMbl OCHOBHOT0 001IIero
o0pa3zoBanusi Ha ocHoBe PI'OC

YMeHue onepupoBaTh IMOHATUAMH: MHOXKECTBO, IOJMHOXKECTBO,
orepanuu HaJl MHOKECTBAaMH; YMEHHE OIEpPUPOBATH MOHATHIMU: Tpad,
CBSI3HBIU rpad, AepeBo, MUK, IPUMEHSTh UX IPU PELICHUH 33]]a4; yMEHUE
UCIONIb30BaTh TIpaduueckoe MpeACTaBICHHE MHOXKECTB ISl OMHCAHUS
pealIbHBIX MPOLIECCOB U SIBJICHUM, IPU PEILICHUY 3a/1a4 U3 IPYTUX y4EOHbIX
IIPEIMETOB

YMeHue OIICPHUPOBATL IIOHATHUAMH: OIPCACICHUEC, AKCHMOMA, TCOPCMa,
JOKa3aTCJIbCTBO, YMCHHC paciio3HaBaThb HCTHUHHBIC n JIOXKHBIC
BbBICKA3bIBAHUA, IIPUBOAUTL IIPUMEPBI W KOHTPIIPUMCPLI, CTPOHTH
BBICKAa3bIBAHUA U OTPULIAHUA BBICKA3bIBaHUI

YMeHHEe OnepupoBaTh MOHATHAMU: HATYPAJIBHOE 4YHUCIO, IPOCTOE H
COCTaBHOE YHUCJIO, JEIMMOCTb HaTypaJIbHBIX YMCEJl, IPU3HAKYU JEITUMOCTH,
LEJIOE YUCII0, MOJYJIb YHCIa, OOBIKHOBEHHAs! IpO0b U JIeCSITUYHAsL 1pO0b,
CTaHJAPTHBIN BUJ YKCIIA, PAUOHAIBHOE YHCII0, UPPALMOHAIBHOE YUCIIO,
apu@MeTHuecKuil KBaJpaTHbIM KOPEHb; YMEHHE BBINOJIHATH NEHCTBUS C
YUCJIaMH, CPABHUBATH M YIOPSAAOUYMBATH YMCIIA, NPEACTABIATh YUCIIA HA
KOOPJIMHATHON NPSIMOM, OKPYIVIATh YHCIIA; YMEHHUE J€JaTh NPUKUIKY H
OLICHKY pe3yJIbTaTa BBIYMCICHUI

YMeHue onepupoBarh MOHATUAMU: CTEIEHb C LEJIbIM I0KAa3aTeeM,
apuMeTUYECKH KBaJpaTHBIA KOPEHb, MHOTOYJIEH, aireOpandeckas
JIpo0b, TOXKAECTBO; 3HAKOMCTBO C KOPHEM HAaTypaJIbHOM CTeNeHU OoJiblie
€MHUIIBI, YMEHHE BBITIONHATH Pacu€Thl MO GopMyiam, mpeodpa3zoBaHus
LEJBIX, JTPOOHO-PAIMOHATBHBIX BBIPAXKEHUN U BBIPAKEHUN C KOPHSIMH,
Pa3JI0)KEHUE MHOTOUYJIEHA HA MHOYKUTEIIH, B TOM YUCJIE C HCIIOJIb30BaHUEM
dbopMyI pa3HOCTH KBaJIpaToOB U KBaJpaTa CyMMbI U Pa3HOCTH

YMeHue onepupoBaTh MOHSITHSIMH: YHCIOBOE PAaBEHCTBO, YpaBHEHHUE C
OJIHOI MepeMEHHOM, YMCIIOBOE HEPABEHCTBO, HEPABEHCTBO C MEPEMEHHOM;
YMEHHME pellaTh JMHEWHble | KBaJpaTHbIE ypaBHEHUs, JApoOHO-
paliOHaJIbHBIE YpPaBHEHUS C OJHOM IEPEMEHHOM, CHCTEMBI JIBYX
JUHEWHBIX YpaBHEHWH, JMHEHHBbIE HEpPaBeHCTBA M MX CHCTEMBI,
KBaJ[paTHbIE U TPOOHO-pallMOHATILHBIE HEPABEHCTBA C OJJHOM EPEMEHHOM,
B TOM YHCJIE IIPH PELIEHUH 334 U3 IPYTUX NIPEAMETOB U NMPAKTUUECKUX
3aJa4; YMEHHE HUCIOJIb30BaTh KOOPAUHATHYIO MPSAMYIO U KOOPAUHATHYIO
IUIOCKOCTBD JUIsl U300pakeHUs peIlIeHN ypaBHEHUH, HEPABEHCTB U CUCTEM




YMeHue onepupoBarh MOHATHAMM: (YHKUMA, Tpapuk (QyHKIUH, HYIH
(GYHKIMH, TPOMEXYTKH 3HAKOMOCTOSHCTBA, IPOMEKYTKH BO3PACTAHHS,
yObIBaHMsI, HauOoJblllee W HAaMMEHbIEe 3HAYeHUS (DYHKIMH; yMEHHE
ONEpUpPOBAaTh TOHATUAMH: MpsMas TMPONOPUUOHAIBHOCTh, JIMHEHHAs
byHKIMA, KBajpaTuyHas (YHKOUS, oOpaTHas NPONOPHUOHANBHOCTD,
napabosa, runepoosa; yMeHue CTpouTh rpaduku yHKIHA, HCTIOIB30BaTh
rpaduKy A7 OTPEIETCHUsT CBOWCTB IMPOIECCOB M 3aBUCHUMOCTEH, M
pelieHns 3a/1a4 W3 JPYTUX YYeOHBIX MPEIMETOB M pealbHOW KHU3HH;
yYMEHHUE BBIpaXKaTh (HOpMyJIaMH 3aBHCUMOCTH MEXIY BeTUUNHAMH

Ymenue OIIEpUpPOBAThH MOHATHSAMH: IIOCJIEZIOBATEIBHOCTb,
apudMeTHUecKasi 1 TeOMETPHUECKasi MPOTPECCHH; YMEHUE HCIIOIb30BaTh
CBOICTBA IOCTIEIOBATEIBLHOCTEH, OPMYIIBI CyMMBI M OOIIETO YICHA MPH
pellleHnu 3a7ady, B TOM YHUCIIE 3a7ad U3 JAPYruxX y4yeOHBIX MPEAMETOB U
peanbHON JKU3HU

VYMeHue pemars 3a/1auy pa3HbIX TUIIOB (B TOM YHMCIIE€ Ha MPOLEHTHI, A0JIH
Y 4aCTH, IBUJKEHUE, padoTy, LIEHY TOBAPOB U CTOMMOCTb IOKYIIOK U YCIYT,
HaJIOTHM, 3aJayud K3 oO0JacTU YHpPaBJIEHUS JUYHBIMH U CEeMEHHBIMU
(¢uHaHCaMM); YMEHUE COCTABIISITh BbIPAXKEHUS], ypAaBHEHUS1, HEPABEHCTBA U
CHUCTEMBI IO YCIOBHUIO 3aJa4yd, MCCIEIOBATH IOIYYCHHOE DPEIICHUE U
OLIEHUBATh MIPABJIONOA00HOCTb NOJYYEHHBIX Pe3yJIbTaTOB
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YMeHue onepupoBarh NOHATHAMH: (QUTYpa, TOUKA, OTPE30K, IpsMasi, Ty4,
JIOMaHasl, Yroj, MHOTOYI'OJbHUK, TPEYroJbHUK, pPaBHOOEIPEHHBIH W
PaBHOCTOPOHHUI  TPEYTrOJIbHUKH,  HIPSIMOYTOJIbHBII  TpPEyroJIbHUK,
MeaMaHa, OHMCCEeKTpuca M BBICOTA TPEYroJIbHUKA, YETHIPEXYTOJIbHUK,
napauenorpaMM,  poM0, NPSAMOYTOJbHUK,  KBaJpaT, Tpamneuus;
OKPYXXHOCTb, KpYI, KacarejbHas; 3HAKOMCTBO C IPOCTPaHCTBEHHBIMH
burypamu; yMeHue pemaTth 3aa4u, B TOM YUCIIE U3 TOBCETHEBHOM KU3HH,
Ha HAXOXKJIEHHE I'€OMETPUUYECKUX BEINYHMH C NPUMEHEHHEM H3Y4YEHHBIX
CBOICTB Quryp u ¢paxkron

YMeHue onepupoBaTh IMOHATHUSMHU: paBEHCTBO (UTYp, pPaBEHCTBO
TPEYrOJIbHUKOB; NapauIEIbHOCTh U NEPIEHANKYIISIPHOCTD MPSAMBIX, YTOJI
MEXIY NpAMBIMH, NEPHEHIUKYISApP, HAKIOHHAsA, NPOEKIHs, Mojodue
¢buryp, 1momoOHbIE TPEYroJbHUKH, CUMMETPHS OTHOCHTEIBHO TOYKH WU
NpsIMOM; yMEHHE pAaclo3HaBaTh PABEHCTBO, CHUMMETPHIO M M0a00He
¢buryp, napamieabHOCTh U NEPIEHIUKYISIPHOCTD NPSIMBIX B OKPY>KaIOILIEM
Mupe

YMeHue onepupoBarh MOHATUAMU: JJIUHA, PACCTOSIHUE, Yroa (BeIHMYUHA
yria, CHHYC U KOCHHYC yIJIa TPE€yroJIbHUKA), IIJI01Ia/lb; YMEHUE OLICHUBATh
pa3Mepbl TIpPEeIMETOB M OOBEKTOB B OKPYXKAIOLIEM MHpE; YMEHHE
MPUMEHSTHh (POPMYIIBI IIEPUMETPA U IO MHOTOYTOJIbHUKOB, JJIMHBI
OKPYKHOCTM W  IUIOU[aAd  Kpyra, oObeMa  MpsIMOYTOJIBHOIO
napajulelienuInena;  yMEHHE  IPUMEHATh  IPU3HAKA  PaBEHCTBA
TPEYrOJIbHUKOB, TEOPEMY O CYMME YIJIOB TpPEYTrOJIbHUKA, TEOPEMY




[Tucdaropa, TPUTOHOMETPUYECKUE COOTHOIICHUS JJISI BBIYUCICHUS JUJIHH,
pacCTOAHUH, TJIOIIAACH

12

YMmenune u300pakaTb IUIOCKHME (QUTYppl W WX  KOMOHMHALUH,
IPOCTPAHCTBEHHBIE (UTYPbl OT pPYKH, C TIOMOILIbIO YEPTEKHBIX
UHCTPYMEHTOB ¥  3JIGKTPOHHBIX CPEACTB IO TEKCTOBOMY  WJIH
CHUMBOJIbHOMY OIHCaHHIO
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YMeHue onepupoBarh NOHATHAMU: NPSAMOYIOJbHAs CUCTEMa KOOPAMHAT;
KOOPJHMHATHI TOYKH, BEKTOP, CYMMa BEKTOPOB, IIPOU3BEACHUE BEKTOpA HA
YKCII0, CKAIIPHOE IIPOU3BEIECHUE BEKTOPOB; YMEHHE HCIOJIb30BaTh
BEKTOPBI U KOOPAMHATHI JJIs IPEJCTABICHUS JaHHBIX U PELICHU 3aa4, B
TOM YHCJI€ U3 JPYrUX y4eOHBIX MPEAMETOB U PEATbHOM KU3HH
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YMeHue onepupoBaTh MOHATHIME: CTOJIOUKOBBIE U KPYTOBBIE TUATPAMMBI,
TaOJIMIBI, CpelaHee apuPMETHUECKOoe, MeIuaHa, HauOoJbIIee W
HaVMEHbIIIEe 3HAUCHHs, pa3MaxX YMCIOBOTO HaOOpa; yMEHHE H3BIICKATH,
UHTEPIPETHPOBATH U TIPEOOPA30BLIBaTh MH(DOPMAIIHIO, TIPEICTABICHHYIO
B Ta0JIMIIaX ¥ HA TUarpaMMax, OTPaKAIOIyI0 CBONCTBA U XapaKTEPUCTUKH
peanbHBIX MPOIECCOB M SIBJICHUW; YMEHHE paclio3HaBaTh W3MEHYMBHIC
BEJIMYMHBI B OKPYKAIOIIEM MUPE
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YMeHue omnepupoBaTh IOHATUSMHU: CIIy4alHbI ONBIT (CilydalHBIN
OKCIIEPUMEHT), JJIEMEHTapHO€ COOBbITHE  (PJIEMEHTapHBIH  HCXON)
CIIy4aifHOTO OTIBITA, CIYyYallHOE COOBITHE, BEPOSITHOCTh COOBITHS;, YMEHHE
HaXOJUTh  BEPOSTHOCTH  CIy4alHBIX COOBITUH B  ONBITaXx C
PaBHOBO3MOXHBIMH 3JIEMEHTAPHBIMH COOBITUSMHU; YMEHUE PelIaTh 3a1a4u
METOZIOM OpPraHM30BaHHOIO Iepebopa M C HCIOJb30BAaHHEM IpaBUIIA
YMHOXXEHUS; YMEHHE OILIEHUBAaThb BEPOATHOCTH peabHBIX COOBITUN U
SBJICHUH, IOHUMATh POJIb MPAKTUYECKU JTOCTOBEPHBIX MU MaJOBEPOSTHBIX
COOBITHI B OKpY)KalollleM MHpPE M B KM3HHM; 3HAKOMCTBO C IOHSTHEM
HE3aBHCHUMBIX COOBITHI; 3HAKOMCTBO C 3aKOHOM OOJIBIIUX YHCEN U €ro
POJIBIO B MAaCCOBBIX SIBJICHUSIX
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YMmenue BLI6I/IpaTI> HOI[XOI[HH_II/Iﬁ I/I3y‘IeHHBII71 MCTOI IJI1 pCHICHUA 3a1a1H,
MNPUBOJAUTE NPHUMEPBI MATEMATUUCCKHUX SaKOHOMepHOCTeI\/’I B IIpUpOAC U
KM3HHU, pacClio3HaBaThb IPOABJICHUC 3aKOHOB MATEMAaTUKHW B HCKYCCTBE,
OIMHUCBIBATh OTACIBHBIC BBIAAIOIMIUCCA PE3YJIbTAThI, IMMOJTYYCHHBIC B XOIC
Pa3BUTHA MAaTEMATUKH KaK HAYKH, IPUBOJUTH ITPUMEPBLI MAaTEMATUUCCKHUX
OTI(pLITI/Iﬁ " UX aBTOPOB B OTE€YECTBEHHOM U BCCMHpHOfI HUCTOpUHN




HNEPEYEHD 2JIEMEHTOB COAEP KAHUA, ITPOBEPAEMbBIX HA OI'D

IHO MATEMATHUKE
Kon IIpoBepsieMblii 3J1eMEHT COAEPKAHMS

1 Hucna 1 BIYUCICHUS

1.1 Harypanbublie u nenbie ynucna. [IpusHaku 1eIMMOCTH LEIbIX YUCET

12 OOBIKHOBEHHBIEC U JACCATUYHBIC IPOOU, MPOIEHTHI, OECKOHEUHBIC MEPUOINIECKHE
’ apoou

1.3 Panmonanesheie yncna. Apudmernyeckue onepanuu ¢ palruoHaIbHBIMHU YUCIaMU

14 JleiicTBuTeNbHBIC 4YHCTA. APUPMETHYECKHE ONEpaluud C JICHCTBUTEIbHBIMH
' JHCIIaMU

L5 [TpuGnmxEHHbIE BBIUMCIICHUS, TIpaBWia OKPYIJICHHs, NPUKHIKA M OICHKA
' pe3yabTaTa BEIYUCIEHUI
2 AnreOpandecKkue BoIpaKCHUS

2.1 bykBeHHble BbIpaXeHUsI (BBIPaXKEHUS C IEPEMEHHBIMU )

5 Crenenp ¢ uenbiM mokazateneM. CTemeHb C palMOHAJIbHBIM IOKA3aTEJIEM.
' CBoiicTBa cTeNIeHU

2.3 MHorouneHsl

24 Anrebpanyeckas 1po0b

)5 Apudmernueckuil KOpeHb HaTypalbHOU cTeneHu. [leiicTBus ¢ apupmeTHyecKuMu
’ KOPHSIMU HAaTypaJIbHOW CTETIeHU
3 VYpaBHEHUsI U HEPABEHCTBA

31 Ilensie u apoOHO-palMOHaNbHbIE ypaBHEHHs. CHCTEMBI M COBOKYITHOCTH
’ ypaBHEHUI

39 Lensle u apoOHO-palMOHaNbHBIE HepaBeHCTBA. CHCTEMBI U COBOKYITHOCTH
' HEPABEHCTB

33 Pemrenre TeKCTOBBIX 3a7a4
4 YucnoBele NOCIEI0BATEIBHOCTH

4.1 ITocnenoBaTeabHOCTH, CIOCOOBI 3aJaHKs IOCIEI0BATEILHOCTEH

4.2 Apudmerndeckas U reoMmeTpudeckas nporpeccuu. Gopmysa CI0XXKHBIX IPOLIEHTOB
5 OyHKIMH

Oynk1us, cnocoOs 3ananus GpyHkuuu. ['paduk Gyaxun. O06nacTs onpeneneHus u

51 MHOecTBO 3HaueHuH pynkimn. Hymu gynkiun. [IpoMexyTky 3HAKOIOCTOSIHCTBA.

o [TpomexxyTkl MOHOTOHHOCTH (PYHKIMH. MaKCUMyMBI U MHHUMYMBI (YHKIIHH.
Haubonbiiee u HanMeHblee 3HaueHHEe QYHKIUN Ha IPOMEXKYTKE

6 KoopannaTsl Ha IpsIMOii U TIOCKOCTH

6.1 Koopnunarnas npsimast

6.2 JlexapToBbI KOOPANHATHI HA TNIOCKOCTH
7 I'eometrpus




7.1 I'eomerpuueckue GpUrypsl 1 UX cBOICTBA
7.2 TpeyroiabHuK
7.3 MHOroyrojabsHuKu
7.4 OKpy>KHOCTb U KpyT
7.5 N3MepeHne reoMeTpruieCKuX BETMYNH
7.6 BexkTops! Ha TiocKoCTH
8 BeposiTHOCTB M cTaTHCTHKA
8.1 OrnucarenpHas CTaTUCTUKA
8.2 BepositHOCTB
8.3 KombunaTtopuka
8.4 MHoxecTBa
8.5 I'pads




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI I YYEHUKA

— Maremaruka. BepoaTHOCTb U cTaTUCTUKA. 7-9 Ki1acCchl. ba3oBbIl ypOBEHb.
VYuebnuk. B 2- vactax. ABrop(sl): Beicoukuii U.P., Amenko N.B./ ox
pen. Amenko U.B.

METOINYECKHUE MATEPHUAJIBI U YUUTEJIA

— Meroanueckue nocodue K NpeAMETHON JMHUU YYEOHUKOB 10
BeposTHOCTU U ctatuctuke WM. P. Beiconikoro, U. B. fmenko nox pen. U.
B. fmenko. — 2-e uzn., crep. — Mockga : [Ipocsemenue, 2023.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET
—  bubmuoreka [IOK https://m.edsoo.ru/

- HOC Mos IlIkona https://myschool.edu.ru/
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