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IHHOACHUTEJIBHASA 3AIIMCKA

B coBpemenHoM 1n(poBOM MHpE BEPOATHOCTb M CTaTUCTHKA MPHOOPETAIOT
BCE OOJBIIYIO 3HAUUMOCTh, KaK C TOUKH 3PEHUS MPAKTUUECKUX MPUIOKEHHUH, TaK
U UX poJiM B 00pa3oBaHUU, HEOOXOIMMOM Ka)KJIOMYy uejoBeKy. Bo3pacraer uncio
npodeccuil, npu oBIaCHUH KOTOPHIMHU TpebyeTcs xopoias 6a3oBasi MOATOTOBKA
B 001acTh BEPOATHOCTH W CTATUCTUKW, Takas TMOATOTOBKA BaKHA JIJIst
IPOAODKEeHUs 00pa30BaHus U JUIsl YCHEIIHON Mpo¢deCCHOHAIbHON Kaphephl.

Kaxxaplii 4enoBek MOCTOSHHO NPUHUMAET PELIEHUSI HA OCHOBE UMEIOLUXCS Y
HEro JaHHbIX. A 1711 000CHOBaHHOTO MPUHSTHUS PEIICHUS B YCIOBHUSAX HEOCTATKA
WM M30bITKa MHPOpPMAIIUU HEOOXOIUMO B TOM YHUCJE XOpouio chOpMUPOBAHHOE
BEPOATHOCTHOE M CTATUCTHUECKOE MBIIIUICHHUE.

MIMEHHO mMO3TOMY OCTpPO BCTala HEOOXOAMMOCTh c(hopmMupoBarh y
oOyuarommxcsi PyHKIIMOHAIBHYIO IPaMOTHOCTh, BKIIOYAIOIIYIO B ceOsl B KQUeCTBE
HEOTHEMJIEMOM  COCTABIJISIIONIEH  YMEHHME  BOCIHPUHUMATh U KPUTHUYECKU
aHATM3UPOBATh MHPOPMAIUIO, TPEJICTABICHHYIO B Pa3IMYHBIX (hOpMax, TOHUMATh
BEPOATHOCTHBII XapakTep MHOTHUX pEaTbHBIX IMPOLECCOB U 3aBUCUMOCTEH,
IPOU3BOJUTH MPOCTEUIIINE BEPOSITHOCTHBIE PACUETHI.

3HaKOMCTBO B y4eOHOM Kypce ¢ OCHOBHBIMM IpUHLIMIIAMU cOopa, aHaiu3a u
IPEICTaBIICHUS JAHHBIX W3 Pa3lW4HbIX cdep KU3HU OOIIecTBa M TroCyJapcTBa
npuoOuiaer oOydarommxcsd K OOLIECTBEHHBIM HHTepecaMm. M3ydyeHue OCHOB
KOMOMHATOPUKH Pa3BHUBAET HABBIKM OpraHU3aluu repebopa U mojacuéra 4ucia
BapUAHTOB, B TOM YHCJIE B MPHUKIAIHBIX 3a/ladaX. 3HAKOMCTBO C OCHOBAMHU TEOPUHU
rpadoB co3naét MareMaTuuecKuil pyHaaMenT 11l GOpMHUPOBAHUS KOMIIETEHIIUI B
obnactu MHPOPMATUKU U IUGPPOBBIX TeXHONOTHHA. [Ipy M3yuyeHUM CTATUCTHKHU U
BEPOSITHOCTH 00OTalalTcsl MNpPeACTaBIeHUss OOyYarouMxcsi O COBPEMEHHOMU
KapTHHE MHpa M METOJax €ro HCCIelOoBaHus, (POPMUPYETCS MOHUMAHHUE POJIU
CTaTUCTUKH KaK UCTOYHUKA COLMAIBHO 3HAYUMON MH(OPMAIIMK U 3aKJIa/1bIBAIOTCS
OCHOBBI BEPOSITHOCTHOT'O MBIIIJICHHUS.

B cooTBeTcTBUMU C JaHHBIMU IIENIIMH B CTPYKType MpOTpaMMbl y4eOHOTO
Kypca «BeposTHOCTh U CTAaTHCTHKA» OCHOBHOTO OOIIET0 0Opa30BaHUs BbIACICHBI
ClIeyIoIlINe cojepkKaTrelbHO-MeTonyeckue auHuu: «llpencraBineHue naHHBIX U
omnucareibHasl CTaTUCTHKa», «BeposTHOCTE», «ONEeMEHTbl KOMOUHATOPHUKNY,
«BBenenue B Teopuio rpadoBy.

Conepxxanne nmuuuu «lIpencraBieHne NaHHBIX U OMKCATENbHAS] CTATHCTUKAY
CIIy’)KHT OCHOBOM i1 (hOPMHUpOBAHHS HABBIKOB pabOTHl ¢ MHpOpMaIuUeil: ot
YTeHUs W MHTEpIpeTaund HHPOpMaAIUH, MpeJCTaBICHHOW B TaOnMIaX, Ha
auarpaMMmax u rpadukax, g0 cOopa, MPEACTaBICHHS M aHalM3a JIaHHBIX C
UCTIONb30BAaHUEM CTAaTHUCTUYECKUX XapaKTePUCTHK CPEIHUX M PACCEHBAHUA.
Paborass ¢ nmaHHBIMH, OOydarolIuecs yd4aTrcs CUUTBHIBATh W HHTEPHPETUPOBATH



JlAaHHbIE, BBIABUrATh, apryYMEHTHUPOBATh U KPUTUKOBATh MPOCTEUIIHNE TUIIOTE3BI,
Pa3MBIIUIATh HaJ (aKTOpamH, BBI3BIBAIOIIMMH W3MEHUYMBOCTb, U OIEHUBATH HUX
BJIMSIHUE HA PACCMATPUBAEMBIE BEJTUYUHBI U IIPOLIECCHI.

MHTyNTHBHOE MPEACTABICHUE O CIy4alHOM HW3MEHUYHMBOCTH, MCCIEIOBAHHE
3aKOHOMEPHOCTEH W TEHACHUMN CTAHOBUTCS MOTHBUPYIOLIEH OCHOBOW JUIA
VU3y4YEHUsT TEOPUHU BEPOSITHOCTEW. bosbnioe 3HaUYeHME HMMEIOT IPAKTUUYECKHE
3a1aHusl, B YACTHOCTH OIIBITHI C KJIACCUYECKUMU BEPOATHOCTHBIMHU MOJIEIISIMHU.

[TonsiTue BEpPOSITHOCTH BBOJUTCA Kak Mepa MpaBIONOJ00Ms CIy4ailHOro
coOpitusa. Ilpm wu3ydeHum yueOHOro Kypca oOydarommecs 3HAKOMSTCS C
MPOCTEUIIMMUA  METOJaMH  BBIYMCJIICHHS  BEPOSATHOCTEM B CIIyYalHBIX
DKCIIEPUMEHTAX c PaBHOBO3MOKHBIMHU 3JIEMEHTAPHBIMU HCXO0/IaMU,
BEPOSITHOCTHBIMU 3aKOHAMU, MO3BOJISIONIMMU CTaBUTh M PeIIaTh 00Jiee CIO0XKHbIC
3amaud. B ydeOHbI Kypc BXOIAT HayajbHbIE MPEACTABICHUS O CIy4ailHbIX
BEJIMYMHAX U UX YUCIIOBBIX XapaKTEPUCTHUKAX.

B pamkax y4eOHOro Kypca OCYIIECTBISIETCS 3HAKOMCTBO OOYYaroIIMXCS C
MHOXECTBaMU M OCHOBHBIMHU OIEPALMSAMU HaJ MHOKECTBAMHU, PaCCMaTPUBAIOTCS
MPUMEPHl TPUMEHEHHUS JJIsl PEIICHUS 3a/1a4, a TAKXKE HMCIIOJIb30BaHUS B JIPYTUX
MaTeMaTUYECKUX Kypcax U y4eOHBIX IpeaMeTax.

B 7-9 knaccax uzydaercs yueOHbIH Kypc «BeposiTHOCTb U CTaTUCTUKA», B
KOTOpBIA  BXOHAT pasaensl: «lIpencraBieHne HaHHBIX M ONMCATENIbHAA
CTaTUCTUKa», «BeposTHOCTHY, «DleMeHThl KOMOUHATOpPUKW», «BBeneHue B
Teoputo rpadoBy.

Ha uzyudenue yueOHOro Kypca «BeposiTHOCTh U CTaTUCTUKA» OoTBoAUTCS 102
yaca: B 7 kiacce — 34 yaca (1 yac B Hegento), B 8 kinacce — 34 yaca (1 yac B
Heneno), B 9 kiacce — 34 yaca (1 gac B Hefienio).



COJEPXAHME OBYUYEHUA
7 KUIIACC

[IpencraBienue NaHHBIX B BUJIE TaOMUIl, AUarpamm, rpadukoB. 3anogHeHUE
Ta0JIUIl, YTEHHWE W TIOCTPOCHHE JuarpamMM (CTOJIOMKOBBIX (CTOJIOYATHIX) H
KpPYroBbIX). UTeHue rpaukoB peajbHbIX MpoieccoB. V3Bneduenrne nuadopmanuu u3
Jayarpamm 4 TabJul, UCTIOIb30BaHUE U UHTEPIIPETALUS JaHHBIX.

OnucaTenbHasi CTaTUCTUKA: cpefHee apudMeThuyeckoe, MeAuaHa, pa3Mmax,
HaumOoJblIee M HaUMEHbIIEE 3HA4YeHHs HAOOpa YHUCIOBBIX JaHHBIX. [Ipumepsl
CIIy4allHOW N3MEHYHUBOCTH.

CrnydaliHBIN SKCIEPUMEHT (OMBIT) M CIydailHOe COObITHE. BeposTHOCTH H
gacTtoTa. Pojib MajoBepOSTHBIX U MPAKTUUECKH JTIOCTOBEPHBIX COOBITHI B MPHUPOIE
u B oOmectse. MoHeTa 1 UrpajibHasi KOCTh B TEOPUU BEPOSITHOCTEH.

I'pad, Bepumna, pedpo. Crenenp BepuuHbl. Yucino pédep u cymmapHas
crenenb BepmnH. [IpencraBienune o csizHoctu rpada. Lenu u muxmsl. Iyt B
rpadax. O0xon rpada (ditnepoB myth). [IpencraBienue 06 OpUEHTUPOBAHHOM
rpade. Pemenue 3aay ¢ mnoMonibio rpados.

8 KIIACC

[IpencraBienue JaHHBIX B BHUJIE TAOIUL, TUarpaMm, rpauKoB.

MHOX€ECTBO, JJEMEHT MHOXECTBA, MNOAMHOXecTBO. Omnepanuu Hax
MHOXXECTBaMU: O0bEAMHEHHE, NepecedyeHue, nonosiHeHue. CBoicTBa onepauui
HaJl MHOXXECTBAMHU: IEPEMECTUTEIBHOE, COYETATEIBHOE, PACHPEACIUTENIBHOE,
BKIItoueHus. Mcmonb3oBaHue Tpaduyeckoro MpeicTaBiICHUs MHOXKECTB JJis
OIMCAHHUs PEAIbHBIX IIPOLIECCOB U SABJICHUH, IIPU PELLICHUU 3a1a4.

M3mepeHne paccenBaHus AaHHBIX. J(Mcrnepcus M CTaHIAPTHOE OTKIOHEHUE
YHUCJIOBBIX HA00POB. /lnarpamMma paccenBaHusl.

OnemeHTapHble COOBITHSL choydailHOro ombiTa. ChydaiiHble COOBITHS.
BepositHoct  coObiTuii.  OmbITEI ¢ PaBHOBO3MOXKHBIMU ~ 3JI€MEHTApHBIMU
coObiTuAMH. CiyuaiiHbiil BeIOOp. CBSA3b MEXKIY MaJOBEPOATHBIMHU U IPAKTUYECKU
JIOCTOBEPHBIMU COOBITHSIMU B IPUPOJE, OOIIECTBE U HAYKE.

[epeBo. CBOICTBa JEpEBHEB: E€AUHCTBEHHOCTh IIyTH, CYIIECTBOBAHHUE
BUCAYEH BEPIIMHBI, CBSI3b MEXJy YWCIOM BEepIIMH M yuciaoM pedep. IIpasuiio
yMHOXeHHs. Pemenue 3aa4 ¢ momoipto rpados.

ITpotuBononoxHele coObiTusA. [uarpamma Oiinepa. OObenuHEeHUE U
nepeceuenne  coObiThil. HecoBmecTHbie  coObiTusi. @DopMyna  CIOXKEHUS
BEPOSATHOCTEH. YCIIOBHAs BepOATHOCTh. IlpaBwiio ymHoxkenusa. HezaBucumeble
coObiTusa. IlpencraBinenue skcrepuMeHTa B BUAE JepeBa. PerieHue 3agad Ha



HaXO0XJICHUE BEPOSITHOCTEW C IOMOIIBIO JEpeBa CIy4ailHOrO SKCIEPUMEHTA,
nyarpamm Jitepa.
9 KUIIACC

[IpencraBnenrie NaHHBIX B  BUAE TaAOMUIl, JAuarpamMMm, TpaduKoB,
WHTEpHpeTalus JaHHbIX. UTeHue U nocTpoeHue Tabiuil, AuarpaMmm, rpadukoB 1o
peanbHbIM JAHHBIM.

[TepectanoBku u dakTopuan. CoueTaHus U YUCIO COUYECTAHUUA. TPEyTrOIbHUK
[Tackans. Pemenue 3aay ¢ HCOIB30BaHUEM KOMOMHATOPUKH.

['eomerpuueckass BeposATHOCTh. CiydailHbId BBIOOp TOYKM M3 (UTYpHI Ha
IJIOCKOCTH, U3 OTPE3KA U U3 TYT'¥ OKPYKHOCTH.

HcnbiTanne. Yenex n Heynaya. Cepus HCIBITAaHMM 10 TEPBOTO ycCIexa.
Cepust ucnbiTanuii bepHymm. BeposTHOCTH cOOBITHII B CEpUU HCHBITAHUHN
bepnyun.

CrnydailHass BEJIMYMHA W PACHPENEIICHHE BEPOATHOCTEW. MaremaTudyeckoe
oxuaanue U aucnepcus. llpumepsl  MareMaTHYeCKOro  OXUIAHUA — Kak
TEOPETUYECKOTO CPEIHET0 3HAYEHUs BEJIMYMHBL. MaTeMaTu4ecKkoe OKHMIAHUE U
JUCTIEPCUA CIyYaWHOW BEJIMYUHBl «UYHUCJIO YCIEXOB B CEPUM HCIIBITAHUUN
bepnym».

[Tonsitue o 3akone OOdbIIMX yucesd. M3MepeHue BeposSTHOCTE C MOMOIIBIO
yacToT. Posib 1 3HaueHMe 3aKOHa OOJIBIIMX YUCEN B IPUPOJIE U OOIIECTBE.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUSA TIPOI'PAMMBI
YYEBHOI'O KYPCA «BEPOATHOCTbD MU CTATHUCTHUKA» HA
YPOBHE OCHOBHOI'O OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

JInuHOCTHBIE pe3yJbTaTbl OCBOCHHS MpOrpamMMbl ydeOHOro Kypca
«BeposTHOCTD U CTaTUCTUKA» XAPAKTEPU3YHOTCH:

1) naTpuoTHYeCKOe BOCIIMTAHME:

IIPOSIBJICHUEM HHTEpPEca K [POLUIOMY M  HACTOSALIEMY POCCHUUCKOU
MAaT€MaTUKH, LEHHOCTHBIM  OTHOIIEHWEM K  JOCTWIKEHHSIM  POCCHMCKHX
MAaTEMAaTHUKOB M POCCHMCKON MaTeMaTUYECKOM WIKOJbI, K HCIOJb30BAHUIO 3TUX
JTOCTIKEHUM B IPYTUX HayKaxX U MPUKIAIHBIX chepax;

2) rpaskaaHCKoOe U TYXOBHO-HPABCTBEHHOE BOCIIUTAHHUE:

TOTOBHOCTBIO K BBIMOJIHEHUIO 00SI3aHHOCTEN rpakJIaHUHA U peau3aluu €ro
npaB, MPEJICTABICHUEM O MATEMaTHYECKUX OCHOBAX (DYHKIMOHUPOBAHUS
Pa3INuYHBbIX CTPYKTYp, SBJIEHUH, MPOLEAYp IpakAaHCKOro oOuiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K 00CYX ACHUIO 3TUUECKUX MPOOIIEM, CBI3aHHBIX
C MPAaKTUYECKHUM IPUMEHEHHEM JIOCTMIKEHHM HAyKH, OCO3HAHUEM BaXKHOCTHU
MOPAJIbHO-3TUYECKUX IPUHIHUIIOB B IESITEIBHOCTH YYEHOTO;

3) TpyAoBOE BOCIIMTAHHUE:

YCTAHOBKOMI HAa aKTMBHOE Yy4YacTU€ B PEIICHUHM NPAKTUUYECKUX 3a]a4
MaTeMaTUYECKOW HAMpPaBICHHOCTH, OCO3HAHMEM BaXXHOCTH MaTEMATHYECKOIO
o0pa3oBaHMsl Ha MPOTSHKEHUM BCEH >KU3HU Ui YCHEUIHOW MpoQecCHOHaIbHOU
JEATENbHOCTH U Pa3BUTHUEM HEOOXOJUMBIX YMEHHI, OCO3HAaHHBIM BBIOOPOM U
MOCTPOCHUEM MHANBUAYATbHON TPAEKTOPHH 00pa30BaHUS U KU3HEHHBIX IIJIAHOB C
y4€TOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX NOTPEOHOCTEI;

4) 3cTeTHYECKOE BOCTIUTAHHE:

CHOCOOHOCTBIO K 3MOLIMOHAJIBHOMY M  3CTETHMYECKOMY BOCHPUSTHIO
MaTEeMaTUYECKUX OOBEKTOB, 3aJay, PEUICHUH, pPACCYX ACHUH, YMEHHIO BUJIETh
MaTeMaTH4YECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HeHHOCTH HAYYHOI'0 NO3HAHUS:

OpUEHTaUMel B JECATEIbHOCTH HA COBPEMEHHYIO CHUCTEMY HAaYyYHBIX
IPEACTAaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS YEJIOBEKa, IPUPOABI U
oOmecTsa, MOHMMAHMEM MAaTEMATHYECKOW HAyKu Kak c(epbl 4YeIOBEYECKOU
NEATEIIbHOCTH, ATANoB €€ Pa3BUTHUS U 3HAYMMOCTH JJISI Pa3BUTHS LUMBHIM3ALINH,
OBJIQJICHUEM SI3IKOM MAaT€MaTUKH U MAaTEMaTUYECKOW KyJIbTYypOW KaK CpPEACTBOM
IIO3HAHUS MHpPA, OBJAJECHUEM IMPOCTEUIIMMHU HABBIKAMU HCCIIEIOBATEIBCKON
NEeATEIIbHOCTH;



6) ¢usuyeckoe BocnUTaHHe, (POPMHPOBAHHE KYJIbTYPHI 3A0POBbSA H
IMOLMOHAIBLHOIO 0J1arOoNOyYUs:

TOTOBHOCTBIO TPUMEHATh MAaTEMATUYECKHE 3HAHWS B HHTEPECAX CBOETO
3M0pOBBS, BEIEHUS  3J0pPOBOrO  oOpa3a KU3HM  (30pOBOE  TMHTAHUE,
COJIAaHCHUPOBAaHHBI PEXKUM 3aHATUH M OTAbIXa, peryjsipHas (usndeckas
aKTUBHOCTH), C(OPMHUPOBAHHOCTHbIO HaBbIKa pe(QIEKCUHU, NPU3HAHHUEM CBOETO
[IpaBa Ha OLIMOKY U TAKOI'0 )K€ IIpaBa JIpyroro 4eJI0BeKa;

7) 3K0JI0THYeCKOe BOCTIUTAHME:

OpHMEHTAlMENd Ha NMPUMEHEHNE MATEMAaTUYECKUX 3HAHUW U1 PELICHUS 3a7a4
B 00JaCTH COXPAHHOCTH OKpY’Kalollell cpeabl, IJIaHUPOBAHUS TOCTYNKOB H
OLICHKM MX BO3MOXXHBIX IIOCJIEICTBUHN Ul OKPYXKAIOLIEH Cpeibl, OCO3HAHUEM
r7100aabHOrO XapakTepa 3KOJOTHYECKUX IPOOJIEM U IMyTel UX PELEHUS;

8) ajanTanus K M3MEHSIOWUMCH YCJIOBHAM COLUMAJIbHON ¥ NMPUPOIHOU
cpeabl:

TOTOBHOCTBIO K JEHUCTBHUSM B YCIOBHUAX HEOIPEICIEHHOCTH, IOBBIIICHUIO
YPOBHS CBOEH KOMIIETEHTHOCTH 4Y€pe3 NMPAKTUYECKYIO IEATEIIBHOCT, B TOM YMCIIE
YMEHUE YUUThCA y JAPYTHX JIOAEH, MpuoOperaTb B COBMECTHOM JESITEIbHOCTU
HOBBIE 3HAHUS, HABBIKM U KOMIIETECHIIMN W3 OIBITA IPYTHX;

HEOOXOJIMMOCThIO B  (DOPMUPOBAHMM HOBBIX 3HAHHMI, B TOM YHCIE
(GopMyIupOBaTh UJIEU, TOHATHS, TUIIOTE3bl 00 00BEKTAX U SIBICHUSAX, B TOM YHCIIE
paHee HEU3BECTHBIX, OCO3HaBaTh JeQUUUTHl COOCTBEHHBIX 3HAaHUH WU
KOMIIETEHTHOCTEN, INIAHUPOBATH CBOE Pa3BUTHE;

CIIOCOOHOCTBIO ~ OCO3HAaBaTh  CTPECCOBYIO  CUTYyalUl0, BOCHPHUHHMATb
CTPECCOBYIO CHUTYyallMI0 KakK BbI30B, TPEOYIOUIMIl KOHTpMEp, KOPPEKTUPOBATH
IPUHUMAaeMble pPELIEHUs U AeUCTBUs, (OPMYJIMPOBATH M OLIEHUBATb PUCKU U
HOCIEACTBUSL, (POPMUPOBATH OIBIT.

METAINIPEIMETHBIE PE3YJIbTATbBI

Ilo3naBaTe/ibHbIe YyHUBEPCAJIbHbIE YUeOHbIe 1eiicTBUS

ba3oBble jjoruyeckue 1eicTBUA:

e BBUBJSITh U XapaKTEPU30BaTh CYIIECTBEHHbIE NMPU3HAKU MaTEMaTHUYECKHUX
OOBEKTOB, MOHATUHN, OTHOIIEHUH MEXAYy HOHATUAMH, (DOPMYIUPOBATH
omnpeneneHusl  MOHATHM, YCTaHaBJIMBATh  CYLIECTBEHHBIH  MpHU3HAK
KJaccu(UKanuy, OCHOBaHUSA i1 OOOOINEHHS W CpPaBHEHUS, KpHUTEpUU
IPOBOJMMOTIO aHAJIMN3;

e BOCIpUHUMATh, (OPMyJIHpOBaTb M  IPEOOPA30OBbIBATh  CYKIACHUS:
yTBEPAUTENbHbIE W OTpULATEIbHbIC, €AMHUYHbIE, YacTHblE W OOUIME,
YCIIOBHBIE;



BBISIBIISITh ~ MAaTeMaTHYECKUE  3aKOHOMEPHOCTH,  B3aUMOCBS3M U
npoTuBopeursi B (akTaxX, [aHHBIX, HAOMIOJNCHUSX U YTBEPKICHHSX,
npeajiaraTb KPUTSPUH JTSl BBISIBJICHUS 3aKOHOMEPHOCTEH U MMPOTHBOPCUHH;
JIeNaTh BBIBOJBI C HWCIOJIH30BAHMEM 3aKOHOB JIOTHKH, JEAYKTHUBHBIX H
WHIYKTUBHBIX YMO3aKIIOUCHHH, YMO3aKIIOUCHUH 110 aHAJIOTHH;

pa30upaTh J10Ka3aTeNbCTBA MATEMATHUYECKUX YTBEPKICHUU (MPAMBIC U OT
POTHUBHOTO), TPOBOJIUTH CAMOCTOSTEIHLHO HECIIOXHBIE JI0KA3aTeIhCTBA
MaTeMaTH4YeCKuX (HaKTOB, BBICTpAWBAaTh APTYMEHTAIMIO, TPHBOJIUTH
IPUMEPHI U KOHTPIIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIC PACCYKICHUS;
BBIOMpATh Croco0 pemeHus y4yeOHOW 3aaaud (CpaBHUBATH HECKOJIBKO
BApHAHTOB pEIICHUS, BBHIOMpATh HaWOONee TMOAXOMANMH C y4YETOM
CaMOCTOSITEIIHO BBIJICJICHHBIX KPUTEPUEB).

Ba3oBble ucciienoBarebcKue JeHCTBUA:

UCIIOJIb30BaTh BOMPOCHI KaK HCCIEAOBATEIbCKUN WHCTPYMEHT IO3HAHUSA,
dbopMyIMpoBaTh BOIPOCH, (UKCHPYIOUME MPOTUBOpEUne, mpodiIemy,
CaMOCTOSITENIbHO ~YCTaHABJIMBATh HCKOMOE U JaHHOE, (OPMHUPOBATH
TUIOTE3Y, apTYMEHTHPOBATh CBOIO MO3UIINI0, MHCHHCE,

IPOBOJUTH IO CAMOCTOSTEIHLHO COCTaBICHHOMY TUIAHY HECIOXHBIN
HKCIIEPUMEHT, HEOOJBIIIOE HCCIIEAOBAHUE 110 YCTAHOBICHHIO OCOOCHHOCTEH
MaTeMaTHYECKOro 00BbEKTa, 3aBUCUMOCTEN 00BEKTOB MEXKTy COOOM;
CaMOCTOSTENbHO (hOpMyITHpOBaTH 00OOIIEHUS M BBIBOJBI IO PE3yJIbTaTaM
NPOBEAEHHOTO HAOIIOACHUS, WCCIEAOBAaHUSA, OIEHUBATH JOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJIbTaTOB, BEIBOJOB U 000OIICHUI;

IPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE TMPOIECCa, a TaKXKe BBIJIBUTATH
MPE/IONIOKEHHUS O €T0 Pa3BUTHUU B HOBBIX YCIIOBUSX.

Pa6ora ¢ undpopmanmeii:

BBISIBJISITh HEJOCTATOYHOCTb M HM30BITOYHOCTh HMH(POPMALIMM, JAHHBIX,
HEOOXOIUMBIX JJIsl PEIICHMS 3aauH;

BbIOMpaTh, aHAIM3UPOBATh, CHCTEMATU3UPOBATb U HHTEPIPETHPOBATH
MH(POPMALMIO PA3IMYHBIX BUAOB U (POPM IIPEICTABICHMUS;

BbIOMpaTh (GopMy MpeACTaBiICHUS HHPOPMALUU U HWIUIFOCTPUPOBATH
pemiaemMble 3aJayd  CXEMaMH, JMarpaMmaMH, WHOM TpauKOd H HUX
KOMOWHAILIMSIMHU;

OLICHHMBATh HAAEKHOCTh HMH(POPMAIMKM 10 KPUTEPUSAM, MPEUI0KEHHBIM
YyUUTENEM WIH CPOPMYIUPOBAHHBIM CAMOCTOSTENBHO.

KoMMyHUKaTHBHbIEC YHHBEPCAJIbHbIC YYeOHbIEC 1eHCTBHSA:

BOCIIPUHUMATH U (DOPMYITUPOBATH CYKJICHHUSI B COOTBETCTBUU C YCIOBUSIMU
U 1EJISIMU OOIIEeHHUsI, SICHO, TOYHO, TPAMOTHO BBIPaXXaTh CBOIO TOUKY 3pEHUS



B YCTHBIX M MUCHBMEHHBIX TEKCTaX, /1aBaTh IMOSICHEHUS MO XOJYy PELICHHS
3a/layu, KOMMEHTUPOBATh MOJYyUYEHHBIN pPe3yJIbTaT;

B X0JI¢ 00CYXXJICHHS 3a/1aBaTh BOIMPOCHI MO CYIIECTBY O0CY>KIaeMOU TEMBbI,
npoOJieMbl, perIaeMoi 3a/auu, BhICKA3bIBATh MJIEH, HAIIEJICHHBIE HA MOUCK
pEelIeHUs], COIMOCTABJISITh CBOU CYXKJCHUSI C CYXICHUSMH JIPYTHX
YYaCTHUKOB JHAJIOTa, OOHAPYKMBATh PAa3jIM4M€ U CXOJCTBO IO3UIIHNA, B
KOPPEKTHOM popme hopMyTupoBaTh pa3HOIIACHs, CBOM BO3PAKEHHUS,
PEACTaBIATh pe3yJIbTaThl pelieHus 3a7a4H, HKCTIIEPUMEHTA,
UCCIIeIOBAHUS, TIPOEKTA, CAMOCTOSTEIHLHO BEIOMPATh ()OpPMAT BHICTYILIICHUS
¢ yu€ToM 3aj1a4 NMPE3CHTAIMA U OCOOCHHOCTEN ay/IUTOPHH;

MOHUMAaTh U UCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHONW U WHIUBUTyIbHOU
paboThI MpU PEIICHUH YYEOHBIX MaTEMAaTHYECKUX 3a/1aY;

NPUHUMATH 1[€JIb COBMECTHOM JEATENbHOCTH, IUIAHUPOBATh OPTraHU3aLIUI0
COBMECTHOW paboThl, pacupeneysarb BHUAbI padOT, JAOrOBapUBAThCH,
00CyXKIaTh MPOIIECC U pe3yJbTar paboThl, 0000IaTh MHEHNUS HECKOJIBKUX
JIIOEH;

y4yacTBOBaThb B TIpynmnoBbIX (opmax paboTel (00CyxaeHus, oOMeH
MHEHHSIMU, MO3TOBBIE IITYPMbI U IPYTHUE), BBHIIOIHATH CBOIO YaCTh PabOThI
U KOODJMHUPOBATH CBOU JICUCTBUSI C JPYTMMHU 4YJIE€HAMH KOMAHJbI,
OIICHMBATh KAaue€CTBO CBOETO BKJAJa B OOIIMA MPOAYKT MO KPHUTEPUSIM,
c(hOpMyITUPOBAHHBIM YYACTHUKAMU B3aUMOJICUCTBUSI.

PeryasiTuBHbIC YHUBepCAJbHbIE YUeOHbIE [1eiiCTBUSA

CaMOOpI‘aHI/I3aIII/IHZ

CaMOCTOSITENIbHO COCTaBJIATH IUIAH, aJrOPUTM pEIICHUs 3aJayu (WU ero
4acTh), BBIOMpATh CIIOCOO pPEIICHUS ¢ YYETOM HMEIOIIUXCS PEeCypcoB U
COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHpPOBaTh M KOPPEKTHUPOBATh
BapUaHThI pEIIEHUI ¢ y4ETOM HOBOM MH(OpMAIUK.

CaMOKOHTpO.HL, 3MOHHOH3JIbeIﬁ HHTEJIJICKT.

BJaJIETh CIIOCOOaMH CaMOIIPOBEPKU, CAMOKOHTPOJIS MIpoLiecca U pe3yJibTaTa
pelIeHUs MaTEMaTUYECKOM 3aa4uH;

IIPEIBUAETH TPYAHOCTH, KOTOPBIE MOTYT BOZHUKHYTh IIPU PELICHUH 3aa4H,
BHOCUTH KOPPEKTUBBI B JESATEIBHOCTh HA OCHOBE HOBBIX OOCTOATENBLCTB,
HalJEHHBIX OIINOOK, BBISIBIEHHBIX TPYIHOCTEMH;

OLICHUBATh COOTBETCTBUE PE3YJIbTATA NEATEIBHOCTH MOCTABICHHON LEIU U
YCIIOBUSIM, OOBSICHATh NPUYMHBI JOCTHXKEHUS WM HEJIOCTHXKEHUS IIElIH,
HaXOJUTh OLIKNOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATBI



K xoHiy oOydenuss B 7 kJjacce oOOydYarolUCS TMOJYYUT CIICAYIOIIHE
MIPEIMETHBIE PE3YJIbTATHI:

Uutare uH(OpMaIMiO, TPEICTABICHHYIO B TaOnuIax, Ha JaMarpammax,
MPEICTaBIATh JAaHHBIC B BHUJE TaONHI], CTPOUTH JTUATPaMMbl (CTOJIOWKOBBIC
(cTonbyaThie) U KPYroBbI€) IO MacCHBaM 3HAYCHUH.

OnuceiBaTb W MHTEPOPETUPOBATH  PEAJbHBIE  YKCJIOBBIE  JAHHBIC,
npeACTaBlICHHbIC B TA0MUIIAX, HA JUarpamMMmax, rpadukax.

Hcnonb30BaTh i1 ONKMCAHUSL JAHHBIX CTATUCTUYECKHUE XAPAKTEPUCTHUKHU:
cpenHee apupMeETHYECKOEe, MeJIHhaHa, HauOoJblllee W HAaUMEHbIEe 3HAYCHUS,
pa3Mmax.

HMMeTs npenacraBieHWE O CIIy4YalHOM W3MEHUYMBOCTH Ha IIpUMeEpax LIEH,
bu3HYeCKNX BEIWYWH, aHTPOTIOMETPUUYECKUX TaHHBIX, UMETh MPEIACTABICHHUE O
CTaTUCTUYECKON YCTOMYHUBOCTH.

K xkoniy oOyuenus B 8 kuacce OOydYarOMIMIICS TOJYYHUT CIIETYIOIINE
MPEIMETHBIE PE3YJIbTATHI:

W3BnekaTts W mpeoOpa3oBBIBATH HH(POPMAINUIO, TPEICTABICHHYIO B BHUJIC
Tabyuil, [uarpamMm, rpaduKoB, MPEACTaBIATh JaHHBIC B BUJE TAOJIUII, TUATPAMM,
rpaduKoB.

OnuchiBaTh JAaHHBIE C TOMOIIBID CTATUCTUYECKUX IIOKA3aTeNel: CpeIHUX
3HAYCHUH U Mep pacceuBaHus (pa3Max, JUCTIEPCUS U CTAaHAAPTHOE OTKJIIOHEHHE).

HaxoauTh 4acTOThl YMCIOBBIX 3HAYEHHUI W YaCTOTHI COOBITHII, B TOM YHUCIE
10 pe3yJIbTaTaM U3MEpPEHUN U HaOJI0ICHUH.

Haxonutb BEpOSITHOCTU CIIy4ailHBIX COOBITUI B OIBITax, 3Has BEPOSITHOCTU
AJIEMEHTAPHBIX COOBITUM, B TOM YHCJI€ B ONBITaX C PaBHOBO3MOXKHBIMU
3JIEMEHTAPHBIMU COOBITUSIMH.

Hcnonp3oBaTh rpadudecKkue MOJEIH: JEPEBO CIyYalHOTO HKCIIEPUMEHTA,
qyarpamMMsbl Ditliepa, YuciaoBas rnpsmasi.

OnepupoBaTh MOHATHUSIMH: MHOXECTBO, IOAMHOXECTBO,  BBIIOJHATH
omepaluyd HaJ MHOXECTBaMH: OOBEJAMHEHHE, IEePEeCCUCHUE, JOIMOJHEHHUE,
MEPEUUCIISITh 3JIEMEHTHI MHOKECTB, IPUMEHATH CBOMCTBA MHOYECTB.

Hcnonb3oBaTh Tpaduueckoe MPEACTABICHHE MHOXECTB U CBA3EH MEXIy
HUMMU JUISl OIIMCAHUS MPOLIECCOB U SIBJICHUM, B TOM YMCJIE IIPU PELICHUM 3a4a4 U3
JPYTUX Y4eOHBIX MPEIMETOB U KypPCOB.

K xoHiy oOydenuss B 9 kJjacce oOydYarolmuiicsi TMOJYYUT CIICAYIOIIHE
MIPEIMETHBIE PE3YJIbTATHI:

W3Bnekate u mpeoOpa3oBbIBaTh WHGOPMAIMIO, TMPEACTABICHHYIO B
pa3IMYHBIX MCTOYHUKAX B BHUJE TaOiMll, Auarpamm, rpadukoB, IPEICTaBIATH
JTaHHBIE B BUIE Ta0OJIUII, TUarpaMM, rpauKoB.



Pemarp 3agaun opraHu3oBaHHBIM MEpeOOpPOM BapHAHTOB, a TaKXKe C
UCIIOJIb30BAaHUEM KOMOMHATOPHBIX MPABUIT U METOJIOB.

Hcnonp30BaTh ONUCATENBHBIE XAPAKTEPUCTHKU JUII MACCHBOB YHCIIOBBIX
JAHHBIX, B TOM YHCJIE CPETHUE 3HAYEHUsI U MEPBI PACCEUBAHUS.

Haxonuth 4acToThl 3HAYEHUN M YaCTOTBI COOBITHS, B TOM YHCIIE MOJIb3YSAChH
pe3yibTaTaMu IPOBEIEHHBIX U3MEPEHUI 1 HAOIOICHU.

Haxonutb BepOsITHOCTU CIIy4alHBIX COOBITHI B M3YYEHHBIX OIbITaX, B TOM
YHUCJIE€ B OMNbITaX C PABHOBO3MOXKHBIMU 3JIEMEHTAPHBIMU COOBITUSMH, B CEPHSIX
VCIIBITAHUN 10 IEPBOTO YCIIEXA, B CEPUAX UCNIBITAHUM bepHyIuIn.

NmeTp mnpencrtaBiieHWE O CIy4YalHOM BEJIMYMHE WU O pacHpeAcsieHUU
BEPOSITHOCTEM.

HNmers mnpencraBieHue O 3aKOHE OOJIBIIMX YHCENT KaK O IMPOSIBICHUU
3aKOHOMEPHOCTH B CIIy4allHOM M3MEHYMBOCTH U O POJIM 3aKOHA OOJBLIMX YHCEI B
IPUPOJAE U OOILECTBE.



AW N =

TEMATHUYECKOE IINTAHUPOBAHHUE

7 KJIIACC
KosmnuectBo yacos
HanMeHoBaHMe pa3jeioB U TeM DJIeKTpOHHbIE (LM(pPOBbIE)
Ne ni/m Kontpoabnsie IIpakTnuyeckue
NPOrpamMMbl Bcero o0pa3oBaTe/IbHbIC PeCypChI
padoThI padoTshI
[IpencraBnenne qaHHBIX 7 2 https://m.eds00.ru/89N37X690
OnucarenpHas CTaTUCTUKA 8 https://m.edsoo.ru/1LSVALDNF
Crny4aifHasi ”3MEHYHUBOCTh 6 1 https://m.edsoo.ru/GWRMYO3Z0
BBenenue B Teoputo rpadon 4 https://m.edsoo.ru/ZC1IM6K 65
BeposTHOCTB 1 yacToTa Cy4aitHOTO
4 1 https://m.edsoo.ru/H3K1SSMAW
coOBITUA
O0001enre, cucTeMaTH3aIusa 3HaHUH 5 2 https://m.edsoo.ru/LFUSEKR5F
OBUIEE KOJIMYECTBO YACOB I10 14 ) 5

I[TPOTPAMME



~N N L kW

8 KIIACC

HaumeHoBaHue pa3ie/ioB U TeM
Ne n/mm
NPOorpamMmbl

IToBTOpenue kypca 7 kiiacca

OnucartenbHas CTATUCTHKA.
PacceuBanue maHHBIX

MHoxkecTBa

BeposiTHOCTB ClTy4aitHOTO COOBITHS
Beenenue B Teoputo rpadoB
Crnyuaitabie cOOBITHS

O0o001enye, cucTeMaTH3aIusa 3HaHUH

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

KoanuyecTBO 4acoB

Bcero

KonTpoJbHble
padoThI

IIpakTHyeckue
padoThI

DJIeKTpOHHbIe (LM (pPOBbHIE)
o0pa3oBaTe/IbHBIC peCypChl

https://m.edsoo.ru/X3FZS77]JT

https://m.edsoo.ru/SDX3YEE7C

https://m.edsoo.ru/SGSLMI7R3
https://m.edsoo.rt/LUSYQKXOL
https://m.eds00.ru/40G4X25TN
https://m.edsoo.ru/FSE58710K
https://m.edsoo.ru/[37K3MSIF




AN D AW N

9 KIIACC

KoanuyecTBO 4acoB

HanmeHoBaHMe pa3jeioB U TeM JIeKTPOHHBIE (LH(pPOBbIE)
Ne ni/m Konrtpouabsnbsie IIpakTnueckue

NPOrpamMMbl Bcero o0pa3oBaTe/bHbIE PeCypChl

padoThI padoThI

IToBTOpEeHME Kypca 8 kinacca 4 https://m.edsoo.ru/F1SB2Q6TK

OneMeHThl KOMOMHATOPUKH 4 1 https://m.edsoo.ru/OTVIFYMO8

['eomeTpuueckast BEpOATHOCTH 4 https://m.edsoo.ru/JRA02MMJ7

Hcneiranusa bepnymm 6 1 https://m.edsoo.rt/PVPMDGFCN

CrnydaitHast BeJTMIMHA 6 https://m.edsoo.ru/PC3SFWECN

O0600611eH1Ee, KOHTPOITh 10 1 https://m.edsoo.ru/BBETYCMQO
OBIIEE KOJIMYECTBO YACOB 110 34 1 )

I[TPOTPAMME






IHOYPOYHOE IINTAHUPOBAHMUE

7 KJIACC
Ne
wn Tema ypoka

10

[IpencraBnenue JaHHBIX B
TabnuIax

HpaKTquCKHG BBIYMCIICHUA I10
TaOIMYHBIM JaHHBbIM

W3BrieueHue v HHTEPIIpETaLIUS
TaOJIMYHBIX TAHHBIX

[TpakTuueckas pabora
"Tabmursr"

['paduueckoe mpeacTaBicHue
JAHHBIX B BUJIC KPYTOBBIX,
CTOJIOMKOBBIX (CTOJIOUATHIX)
JUarpamMmm

YreHue U OCTPOCHUE
nuarpamum. [Ipumepsr
JneMorpapuIecKuX AHarpaMm

[TpakTrueckas padota
"TuarpamMmbl”

Yucnossie Habopel. CpenHee
apumeTHuecKoe

Yucnossle HaOopel. CpenHee
apupMeTHIecKoe

Menuana 4iciioBoro Habopa.

Koan4yecTBO 4acoB

Bcero

KoHTpoJbHbIe
padoThI

IIpakTHYeckue
padoTbI

JlaTa
H3YYeHUs

JIeKTPOHHbBIE N (poBbIE
o0pa3oBaTe/bHbIE PecypChl

https://m.edsoo.ru/TD2HPTMG9

https://m.edsoo.ru/X2RGHQ1BB

https://m.edsoo.ru/OTIQCHHNA

https://m.edso0.ru/S3NSOVEXD

https://m.edsoo.ru/MLLFF0ZM 1

https://m.edsoo.ru/C6RLITDOX

https://m.edsoo.ru/ACLOVVHE2

https://m.edsoo.ru/845QZEZDT

https://m.edsoo.ru/DFE4DRPC8

https://m.edsoo.ru/4EAJ9ZPVP




11

12

13

14

15

16

17

18

19
20
21

22

23

YV CcTOMYNBOCTh MEIUAHEI
Menauana grcnoBoro Habopa.
Y CcTOMYMBOCTE MEIUAHBI
[TpakTrueckas padora
"Cpennue 3HaueHUS"
HawnGonbiiee n HanMeHbIIIEE
3HAYEHMsI YUCIIOBOTO Habopa.
Pasmax

HawuGounpiiee 1 HaMMEHbIIIEEe
3HAUYEHMsI YUCTIOBOTO Habopa.
Pazmax
HawubomnbIiee 1 HauMeHbIIIEE
3HAUEHUS YUCIIOBOTO HAbopa.
Pazmax

KoHnTtponbHas paboTa mo TeMam
"[IpencraBneHue JaHHBIX.
OnucarenbHast CTaTUCTHKA"

CrnyvaitHasi ”3BMEHUYHUBOCTh
(mpumeps)

YacTora 3Ha4eHU B MacCUBe
JAHHBIX

I'pynnupoBka
I'ucrorpammsl
I'mcrorpammel
[TpakTuueckas pabora
"Cny4aiiHasi U3MEHYHUBOCTB"
I'pad, Bepuuna, pedpo.
IIpencrasieHue 3a1a4u C

https://m.eds00.ru/4QXDGIJCWQ

https://m.edsoo.ru/CPUDVBO9D

https://m.edsoo.ru/8ZZ76 WFQ9

https://m.edsoo.ru/VQOBESO32

https://m.edsoo.ru/ WYFB6QP2I

https://m.edsoo.ru/7A3Z0WKUX

https://m.edsoo.ru/IMY2138AH

https://m.eds00.ru/WC80Q0907G

https://m.edsoo.ru/KBOV03AJO
https://m.edsoo.ru/4KY4F1REM
https://m.edsoo.ru/UUHORALGY9

https://m.edsoo.ru/LX2201R00

https://m.edsoo.ru/BYSFHBTIG




24

25

26

27

28

29

30

31

32

33

nomouibio rpaga

CreneHb (BaJICHTHOCTD)
BepuuHbI. Yncio pédep u
CyMMapHasi CTCTICHb BEPIIIHH.
Llenb 1 1K

Lens u mukin. [TyTs B rpade.
[IpencraBienue o CBI3HOCTH
rpaga

[TpencraBnenue o6
OpPUEHTHPOBAaHHBIX I'padax

CiyyaliHbIi OMBIT U CITyyaliHOE
coObITHE

BepositHOCTB 1 yacToTa
coObITUs. Posib MasloBepOSITHBIX
U TIPaKTUYECKU JOCTOBEPHBIX
COOBITHI! B IPUPOJIE U B
oOuiecTBe

Momneta u urpaibHasi KOCTb B
TEOPUH BEPOATHOCTEN
[TpakTnueckas padota "Yacrora
BbINIJIeHUs opJa"
KonTponbHas paborta no remam
"Cny4aitHasi U3MEHUYHUBOCT.
I'pads1. BepositHoCTh
CIIy4aifHOTO COOBITHS"

[ToBTOpenue, obo0mIeHNE.
[IpencraBnenue JaHHBIX

[ToBTOpenue, 06001IeHNE.

https://m.edsoo.ru/LHYL8J4F 1

https://m.edso0o0.ru/O0DUSZOEQ

https://m.edsoo.ru/E4K0E836S

https://m.edsoo.ru/MSWJWJ7DH

https://m.edsoo.ru/9PVEDVAMM

https://m.edsoo.ru/CRO43AQ3Y

https://m.edsoo.ru/OUGEF4B0OZ

https://m.edsoo.ru/EOFHMQJKS

https://m.edsoo.ru/X4L7PQ26 W

https://m.edsoo.ru/HIRAKSLGC




OmnmcarenbHas CTaTUCTHKA

[ToBTOpenue, o6o0mIeHNE.
34 BeposiTHOCTB CityyaliHOTO 1 https://m.edsoo.ru/UPOYNBVM7

COOBITUSA

OBIIEE KOJIMYECTBO YACOB I10

I[TPOTPAMME 34 2 >



8 KVIACC

Ne
n/n

10

11

Tema ypoka

[IpencraBnenue 1aHHBIX.
OrnucarenpHas CTaTUCTHUKA
CrnyuaiiHast H”3MEHYHUBOCTb.
Cpennue yrcnoBoro Habopa
Cry4aitHbie COOBITHSA.
BeposiTHOCTH 1 4acTOThI
Kiaccuueckue mozaenu Teopuu
BEPOATHOCTEN: MOHETA U
UrpajbHas KOCTh

OTKIIOHEHU

Jucniepcust 4rciioBoro Habopa
CrannapTHOE OTKIIOHEHHUE
YHUCIIOBOTO Habopa
JnarpaMmbl paccerBaHMs
MHOXeCTBO, IOAMHOKECTBO
Onepanuu HaJ MHO)KECTBAMU:

O6’LCI[I/IHCHI/IC, InepeceucHuce,
JOIIOJIHCHUEC

CaolicTBa oniepanuii Hajl
MHOKECTBAMMU:
NePEeMECTUTENBHOE,
coYeTaTeabHOE,

pacnpeneuTeNIbHOE, BKIIFOUEHUS

KoanuyecTBO 4acoB

Bcero

KonTtpoJubHsbie
padoTbI

IIpakTH4eckue
padoThI

JlaTa
U3yYeHUS

DJIeKTpPOHHBIe U (ppoBbIE
o0pa3oBaTe/IbHbIC PeCypChI

https://m.edsoo.ru/16PEO3Q2G

https://m.edsoo.ru/Z0XC1OMLN

https://m.edsoo.ru/RUI18V6UI

https://m.edsoo.ru/7LKM9XC8W

https://m.edsoo.ru/PJIXXIGBIN
https://m.edsoo.rut/OLWWNYS81A

https://m.edsoo.ru/KYQY7LB3M

https://m.edsoo.ru/0T3KZ4PEO
https://m.edso00.ru/3Z7F1KG5T

https://m.edsoo.ru/6U8SJHAAG

https://m.edsoo.ru/RGK5GD7DF




12

13

14

15

16

17

18

19

20

21

22

['padpuaeckoe nmpeacraBieHne
MHOXECTB

KonTtponsHas pabota o remam
"Craructuka. MHOXecTBa"

DeMeHTapHble COOBITHS.
Cayuaiinble COOBITHS

bnaronpusrcrBytomue
3JIEMEHTAPHBIC COOBITHSI.
BepositHOCTH COOBITHI

biaronpustcTByronme
3JIEMEHTapHBIE COOBITHSI.
BepositTHOCTH COOBITHIT

OnbITH C paBHOBO3MOKHBIMU
3JIEMEHTAPHBIMHU COOBITHUSMU.
CryualiHblii BBIOOD
OnbITH C paBHOBO3MOKHBIMU
9JIEMEHTapHBIMH COOBITHAMHU.
Cryyaiinelii BEIOOp

[IpakTrueckas padota "OMmbITHI ¢

PaBHOBO3MOKHBIMU
3JIeMEeHTapHBIMU COOBITUSIMH"

Hepeso

CaoiicTBa aepena:
CAUHCTBCHHOCTD ITYTH,
CyLIECTBOBaHUE BUCSYEN
BCPIIHMHLI, CBA3b MCKAY YHUCIIOM
BEPIIMH U YUCIOM pEdep

[IpaBuno yMHOXXEHUS

https://m.edsoo.ru/FIPIQ8U94

https://m.edsoo.ru/V7ODRQTBK

https://m.edsoo.ru/SKFFTZ272

https://m.edsoo.ru/GOHXKPDLQ

https://m.edsoo.ru/TTTHGTF8R

https://m.edsoo.ru/3AFBWH230S

https://m.edsoo.ru/YSYDJ6F5U

https://m.edsoo.ru/SZNXSVIYW

https://m.edsoo.ru/Z4WOXOBK4

https://m.edsoo.ru/DH7ULRQ7T

https://m.edsoo.ru/FLOULSJ8L




23
24

25

26

27

28

29

30

31

32

33

[IpaBuio yMHOXEHUS
[IpoTrBOMONOXKHOE COOBITHE

Huarpamma Diinepa.
OO0beHEHUE U TIepeceueHre
CcOOBITHI

HecoBmecTHbIe COOBITHS.
dopmyia CIOKEHUS
BEPOATHOCTEMN

HecoBmecTHBIE COOBITHS.
dopmyiia CIOKEHUS
BEPOATHOCTEMN

[IpaBuiio yMHOXKeHUS
BEPOSATHOCTEM. Y CIIOBHAs
BEpOATHOCTH. HezaBucumble
coOBITHS

[IpaBuiio yMHOXKeHUS
BEPOSITHOCTEN. Y CIIOBHAs
BEpOATHOCTH. HezaBucumbIe
COOBITHS

[IpencraBienue cay4aitHOTO
SKCHEpPUMEHTA B BUJE JIepeBa
[IpencraBnenue ciyyaliHOTO
JKCIEPUMEHTA B BUJE JIepeBa
[ToBTOpenue, o6odIeHNE.
[IpencraBnenue NaHHBIX.
OrnucarenpHas CTaTUCTHUKA

[ToBTOpeHnue, 06001IeHNE.
I'padur

https://m.edsoo.ru/K76 VI2ZW4N
https://m.edsoo.ru/VUB6L9JA2

https://m.edsoo.ru/CXZ8KTXVE

https://m.edsoo0.ru/S34J2UJIT

https://m.edsoo.ru/VEK6UAQIK

https://m.eds00.ru/O2T3BGWHT

https://m.edsoo.ru/X8KILPR5D

https://m.edsoo.ru/MFZN318XE

https://m.edsoo.ru/RTUIXEOMZ

https://m.edsoo.ru/KDUFO3YNL

https://m.edsoo.ru/WX49KRDMH




KoHTponbHas paboTa mo TeMam
34 "Ciry4aitHble COOBITHS. 1 1 https://m.edsoo.ru/QF3GBW3C5
Bepostaocts. ['padsr”

OBILEE KOJIMYECTBO YACOB 110
I[TPO'PAMME

34 2 1



9 KIIACC

Ne
n/n

AW N~

10

11

Tema ypoka

[IpencraBnenne naHHBIX
OnucarenpHas CTaTUCTUKA
Omneparuu HaJl COOBITHSIMU
HeszaBucumocTtb coOBITHI

Komb6unaropHoe npasuiio
YMHOKCHUA

IIepecranoBku. daxropual.
CoueraHus U YUCIIO COUETAaHUIN

Tpeyronpuuk [lackans

[IpakTuyeckas pabora
"BbruniciieHue BEpOsITHOCTEH C
UCTIOJIb30BaHUEM
KOMOWHATOPHBIX (QyHKIIUHA
3JICKTPOHHBIX TabuIr"

I'eomeTpuueckas BEpOSITHOCTb.
CriyyaliHblil BHIOOP TOUKH U3
¢Gurypsl Ha MJIOCKOCTH, U3
OTpe3Ka, U3 Iy OKPY>KHOCTH
I'eomeTpuueckas BEpOSITHOCTb.
CryyvaiiHblif BEIOOp TOUKH U3
¢Gurypsl Ha MJIOCKOCTH, U3
OTpe3Ka, U3 Iyru OKPYKHOCTH

I'eomeTpuueckas BEpOSITHOCTb.

KoanuyecTBO 4acoB

Bcero

[SRE O I G G —

KonTtpoJubHsbie
padoTbI

IIpakTH4eckue
padoThI

JlaTa
U3yYeHUS

DJIeKTpPOHHBIe U (ppoBbIE
o0pa3oBaTe/IbHbIC PeCypChI

https://m.edso00.ru/Q947AEIUQ
https://m.edsoo.ru/Q4B57ES0Z
https://m.edsoo.ru/ZSQESNCFP
https://m.edsoo.ru/1XWOP3B8X

https://m.edsoo.ru/JHM41LVO0S

https://m.edsoo.ru/ WHVL7QVEF

https://m.edsoo.ru/GJCER7TYH

https://m.edsoo.ru/AAFG7UT95

https://m.edsoo.ru/6AZ5BG32Y

https://m.edsoo.ru/PPDIXX8L7

https://m.edsoo.ru/4MRUNO0OS97




12

13

14

15

16

17

18

19

20

Cry4aifHbIi BBIOOp TOYKH U3
GbuUryphl Ha TIOCKOCTH, U3
OTpe3Ka, U3 IyTu OKPYKHOCTH

I'eomeTprueckas BEpOSITHOCTb.
CriyyaliHblil BHIOOP TOUKH U3
GbuUTryphl Ha TIOCKOCTH, U3
OTpe3Ka, U3 JyI'H OKPYKHOCTH

HcneiTanue. Yenex u Heynaya.
Cepus UCTIBITAHUN IO TIEPBOTO
ycrnexa

HcneiTanue. Yenex u Heynaua.
Cepus ucCTIbITAHUN JI0 TIEPBOTO
ycrexa

HcneiTanue. Yenex u Heynaya.
Cepus ucnibITaHUN 1O TIEPBOTO
ycrexa

Ucnbiranus bepnyu.
BeposiTHOCTH COOBITHI B ceprm
ucnbsiTanuil bepryinu
Hcnbitanus beprysmm.
BeposiTHOCTH COOBITHI B ceprH
ucnbITaHui bepHyu
[IpakTuyeckas pabora
"Ucneitanus beprymmm”
CnyyaiiHas BeJIMYUHA U
pacrnpeesieHue BepOsiTHOCTEN
MaremaTnaeckoe OKHIaHue U
JACTIEPCHS CITyYaHOMN

https://m.edsoo.ru/AGLCRU6DJ

https://m.edsoo.ru/SOVIMEHS5R

https://m.edsoo.ru/HY X7MOR3W

https://m.edsoo.ru/ XUASD75FY

https://m.edsoo.ru/CYMRVA42W

https://m.edsoo.ru/4P3N8JB15

https://m.edsoo.ru/190PK3F1Y

https://m.edsoo.ru/OG4UJZH68

https://m.edsoo.ru/565PLHG90




21

22

23

24

25

26

27

28

29

30

BCIIMYHHBI

IIpuMepsl MaTeMaTHYECKOTO
0’KHMJIaHUS KaK TEOPETUYECKOTO
CPEIHETO 3HAYEHUS BEJINYUHBI

ITousarue o 3aK0HE OONBIINX
HYUCCII

N3MepeHne BepOsSITHOCTEM €
MOMOUIBIO YaCTOT

[Ipumenenne 3akoHa GOIBIINX
qHcel

O0001IeH1Ee, CHCTEMATH3ALUS
3HaHui. [Ipencrasnenue
JTAHHBIX

O0001IeHrEe, CUCTEMATH3ALUS
sgaguii. OnucareapHas
CTaTUCTHUKA

O0001enne, cucTEMaTH3aIus
3HaHuil. [IpencraBnenne
JaHHbIX. OnucarenpHas
CTaTUCTUKA

O0001enne, cucTEMaTH3aIus
3HaHUU. BeposTHOCTH
CITy4aiHOTO COOBITHS
O0001Ienne, CHCTEMAaTH3ALUA
3HaHUU. BeposTHOCTH
CITy4aifHOTO COOBITHSI.

D1eMeHTH KOMOMHATOPUKH

O00011eH1Ee, CHCTEMATH3ALHS

https://m.edsoo.ru/DO6HCR46S

https://m.edso0o.ru/DOO6YSTLB

https://m.edsoo.ru/GL55Z7UT2

https://m.eds00.ru/24VNG3P7W

https://m.edsoo.ru/6 WOF2YHCJ

https://m.edsoo.ru/C2M2RAS2E

https://m.edsoo.ru/82BZREYI8

https://m.edsoo.ru/8SOKEW1RB

https://m.eds0o0.ru/ONNZKNTC3

https://m.edsoo.ru/5940HHS585




31

32

33

34

3HAHWUI. DJIE€MEHTEI
KOMOWHATOPHUKHU

O0001enne, CHCTEMATH3ALUA
3HAHUHA. DJIEMEHTHI
KoMOuHaTtopuku. CirydaliHble
BEJIMYUHBI U PaCIpeIeIICHUS

O0001enue, CHCTEMAaTH3ALUA
3HaHUW. CiyyaiiHble BEJIMYNHBI
U pacIipeIeICHHS

Hrorosas koHTponbHas paboTa
O0001enne, cucTeEMaTH3aIus
3HAHUM

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

34

https://m.edsoo.ru/F2L1AQ705

https://m.edsoo.ru/K2QA31.023

https://m.edsoo.ru/QY01QWKO9J

https://m.edsoo.ru/EMUIIQEWN







IHPOBEPAEMBIE TPEBOBAHUSA K PE3YJIBTATAM OCBOEHUA
OCHOBHOM OBPA30OBATEJBbHOM NPOI'PAMMBI

7 KJIACC

Kon
MPOBEPSIEMOT0
pe3yJabTara

5

5.1

5.2

53

54

8 KUIACC

Kon
MPOBEPSIEMOT 0
pe3yJabTara

5

5.1

5.2

53

IIpoBepsieMble NpeAMeTHBIE Pe3YJIbTATHI 0CBOCHHS OCHOBHOM
o0pa3oBaTe/IbHOI MPOrpaMMBbI OCHOBHOI'0 00111er0 00pa30BaHMUs

BeposTHOCTB 1 cTaTucTHKa

YuraTh MHPOPMALIMIO, TIPEICTABICHHYIO B Ta0IHIIaX, HA TUarpaMMax,
OpPEACTaBIATh JaHHblE B BHUJE TaONUL, CTPOUTh AMArpaMMbl

(cTonOuKoBbIe (CTONOYATHIE) M KPYTOBBIE) 10 MacCUBaM 3HAUEHUN

OnuceiBaTh H HHTCPIIPETUPOBATL PCAJIbHBIC YHUCIOBBLIC JAaHHBIC,

MNPpEACTAaBJICHHLBIC B Ta6J'II/II_IaX, Ha JuarpaMmax, l"pa(i)I/IKaX

Hcnonb3oBath TUISE OMHCAHUSA TAHHBIX CTaTUCTUYECKHE
XapaKTepUCTHKU: cpefHee apumeTnyeckoe, MeAnana, HanOobIee U
HauMEHbIIIee 3HAYEHUS, pa3Max

NmeTts npencraBienue o ciiy4yailHONM U3MEHUYMBOCTH Ha MpUMEpax IEH,

(I)I/I?;I/I‘-IGCKI/IX BCJINYHH, AHTPOIIOMCTPHUYCCKUX JaHHBbIX, HUMCTh

MPEJCTABICHUE O CTATUCTUYECKON YCTOMYMBOCTH

IIpoBepsieMble NpeAMeTHBIE Pe3yJIbTATHI 0CBOCHHS OCHOBHOM
o0pa3oBaTe/IbHOI NMPOrpaMMBbI OCHOBHOI'0 00111er0 00pa30oBaHus

BeposiTHOCTB 1 cTaTucTHKa

W3Biiekath W TIpeoOpa3oBBIBATH HH(POPMAIUIO, MPEACTABICHHYIO B
BUJE TaONWIl, AUarpamm, rpadukoB, MPeICTaBISATh JaHHBIE B BUIE

TabJInL, AUarpaMm, rpaukoB

OnuceiBaTh JaHHBIE C TIOMOIIBIO CTAaTUCTUYECKUX IOKa3aTesei:
CpeIHUX 3HAYeHU U Mep pacceMBaHus (pa3Max, JUCHepcus U

CTaH/IapTHOE OTKJIIOHEHUE)

HaxomuTh 4acTOTHI YMCIIOBBIX 3HAYEHHN M YaCTOTHI COOBITHH, B TOM



54

5.5

5.6

5.7

9 KUIIACC

Kox
MPOBEPSIEMOT 0
pe3yJbTarTa

5

5.1

52

53

54

5.5

YHUCJIE TI0 pe3ybTaTaM U3MEPECHUI U HaOII0IeHU I

HaxonuTe BEpOATHOCTM CIyYailHBIX COOBITHI B OIBITaX, 3Has
BEPOSITHOCTH 3JIEMEHTAPHBIX COOBITHMH, B TOM YMHCJIE B OIBITaX C
PaBHOBO3MOKHBIMU 3JIEMEHTAPHBIMU COOBITUAMHU

Hcnonp3oBarth  rpaduueckue  MOAEIHM:  JAEPEBO  CIydailHOTO
HKCIEPUMEHTA, AMarpaMMbl Jijiepa, YNCIoBas psmas

OnepupoBaTh MOHATUSMU: MHOXECTBO, MOJMHOYKECTBO; BBIIIOJIHATH
omepalMyd  HaJ  MHOXECTBAaMH:  OOBEAMHEHHE, IepeceucHHe,
JIOTIOJTHEHHE; IEPEUNCIIATH 3JIEMEHTBI MHOXKECTB, IPUMEHATh CBOWCTBA

MHOXKCECTB

Hcnonb3oBaTh Tpaduueckoe MpeACTaBICHUE MHOXECTB U CBs3EH
MEXIy HUMH JUIsl ONMCaHUS MPOLIECCOB U SIBJICHUM, B TOM YHCIE IIPU

peLIeHNH 3a/1a4 U3 IPYTHX YUEOHBIX IPEIMETOB U KYpPCOB

IIpoBepsieMble NpeAMeTHBIE Pe3YJbTATHI 0CBOCHHS OCHOBHOM
o0pa3oBaTe/IbHOI MPOrpaMMBbI OCHOBHOI'0 00111er0 00pa30BaHMs

BeposiTHOCTB U cTaTHCTHKA

W3BnekaTh W TpeoOpa3oBbIBaTh HMH(POPMALUIO, IMPEICTABICHHYIO B
pa3IMyYHbIX HCTOYHUKAX B BUAE TaOIMMUI, JauarpamM, TIpauKoB,

MIPEACTABIIATE JaHHBIC B BUJIEC TaOIHII, TUarpamMmm, rpadukoB

Pemate 3amaun opraHM30BaHHBIM MEPeOOPOM BapUAHTOB, a TAKKE C

HCIIOJIB30BaHHUEM KOM6I/IHaTOpHBIX IIpaBuI U METOJA0B

Hcmonp30BaTh  OmucaTelIbHBIC XApPaKTCPUCTUKU  OJId  MAaCCHUBOB
YHUCJIOBBIX MOJaHHBIX, B TOM YHUCJIC CpPCAHUC 3HAYCHHUA U MCPbI

paccerBaHMs
Haxoauth 4acTOThl 3HaU€HUM M YACTOThl COOBITUS, B TOM YHCIE
HOJIb3YSICh PE3yIbTaTaMU IIPOBEAEHHBIX U3MEPEHUN U HAOIIOJCHUN

HaxoauTb BepOATHOCTH Cly4allHbIX COOBITUI B U3yUEHHBIX OIBITAX, B

TOM 4YHCJIE B OIbITaX C PaBHOBO3MOXHBIMHU 3JICMCHTAPHBIMU

CO6BITI/I$IMI/I, B CCpHUAX WUCIILITAaHUN 0 IepBOTO yCIliexa, B CCPUAX



5.6

5.7

ucnbITaHui bepHyn

HMMers mpencraBiieHHE O CIy4YalHOM BEJIMYMHE U O PACIPECICHUU
BEPOATHOCTEMN

HmeTh mpeacTaBiIeHUE O 3aKOHE OOJBIIMX YHCEN KaK O MPOSBICHUU
3aKOHOMEPHOCTH B CIyYalHOW H3MEHYMBOCTM M O POJIM 3aKOHa

OOJBIIINX YKCEN B IPUPOJC U OOIIECTBE



IMPOBEPAEMBIE 3JIEMEHTbBI COAEP KAHUA

7 KJIACC

Kox

5.1

5.2

53

54

8 KVIACC

Kon
5

5.1

5.2

53

54

IIpoBepsieMblii 31eMEHT cOAepPKAHUSA

BeposiTHOCTB 1 cTaThcTHKa

[IpeacraBnenue AaHHBIX B BUAC TaOJUII, Tuarpamm, rpadukoB. 3arnoaHEHUE
Ta0JIMI, YTEHHWE M TOCTPOEHHUE AuarpaMMm (CTOJIOUKOBBIX (CTONOUYATHIX) H
KpyroBelx). YUreHue rpaduKoB peanmpHBIX IpoueccoB. M3BieueHue
uHbOpMallMl W3 AUarpaMM W TaOJHIl, HCIIOJIB30BAHME M WHTEPIIPETALUS

JAHHBIX

OnwucarenbHas CTAaTHCTUKA: CpelHEe apu(mMeTHueckoe, MenuaHa, pazMax,
HauOoJbIlIee U HAaMMEHbIIee 3HaUeHUsI Habopa YUCIIOBBIX JaHHBIX. [Iprmepsl

CIy4allHOM U3MEHYUBOCTH

Cry4aliHpIif SKCIIEPUMEHT (OMBIT) M CiIydaifHOe coObITHE. BeposTHOCTD U
yacTtoTa. Pojb MajgoBEpOATHBIX M IMPAKTUYECKH JTOCTOBEPHBIX COOBITHH B
npupoze 1 B odmecTse. MoHeTa U UrpajbHast KOCTh B TEOPHH BEPOSTHOCTEH
I'pad, Bepmmna, pedbpo. Crenenp BepimHbl. Yucino pédep m cymMmapHas
creriens BepmuH. [Ipencrasnenne o cBsa3aoctr rpada. Llenn n nukisl. [lytn
B rpadax. OO0xox rpada (sislepoB 1nyTh). IlpencraBnenue 00

OopueHTHUpoBaHHOM rpade. Pemenue 3anad ¢ momouibio rpagoB

IIpoBepsieMblii 3J1eMEHT COACPKAHUS

BeposiTHOCTB U cTaThCTHKA

[IpencraBneHue qaHHBIX B BUAE TaONUL, AUarpaMM, rpaukoB

MHOXECTBO, dJEMEHT MHOXXECTBa, MOAMHOXECTBO. Omepanuu Hau
MHO’KECTBaMU: 00BEAMHEHUE, TIepeceYeHHE, JOMOTHEHUE

CaoiicTBa onepanuii HaJy MHOXECTBAMU: IEPEMECTUTEIBHOE, COYETATENBHOE,
pacnpeeuTeNnbHOE, BKIOYEHUS

Ucnons3oBanue rpaduyecKkoro MpeCTaBICHUS MHOMXECTB [IJIi ONMHUCAHUS

PCAIBbHBIX MMPOUCCCOB U ﬂBJ'IeHPIfI, IIpU pCUICHUH 3aaY.



5.5

5.6

5.7

5.8

5.9

5.10

9 KUIIACC

Kon
5

5.1

52
53
54

5.5

5.6

5.7

5.8

W3mepenue pacceumBaHusi JaHHbIX. Jlucnepcus W cTaHAAPTHOE OTKIOHEHUE

YHCIIOBBIX HA0OpoB. J[narpamma pacceuBaHHs

OneMeHTapHble COOBITUS  ciaydaiiHoro omblta. Ciy4aifHble COOBITHSL.
BepositHocTH cOOBITHIA. ONBITBI ¢ PaBHOBO3MOXKHBIMH  DJIEMEHTAPHBIMHU
coObitusiMu.  CryuaiiHbiii BbIOOp. CBsI3b MEXIy MaJOBEPOSTHBIMH U
NPAaKTUYECKH JOCTOBEPHBIMH COOBITHSMU B IPHPOJIE, OOLIECTBE U HAYKE
HepeBo. CBolicTBa J€peBbEB: E€IUHCTBEHHOCTh IIyTH, CYIIECTBOBAHUE
BUCSTYEH BEPILIMHBI, CBSI3b MEXKIY YUCIOM BEpUIMH U yncioM pédep. [IpaBuiio
YMHOXEHUs1. Pemenne 3a1a4 ¢ moMopko rpados

[TpotuBononoxHusle coObiTUs. Juarpamma Oiinepa. OObeauHeHHE |
nepeceyeHrue coObiTuil. HecoBmecTHbie coObITHA. DoOpMyna CIOXKEHUS
BEPOATHOCTEMN

YcnoBHast BepossTHOCTB. [IpaBuio ymHoxxenus. HezaBucumbie coObITHA
[IpencraBnenue »HKcnepuMeHTa B BUIE JepeBa. Pemienue 3amad  Ha
HAXO0XJICHNUE BEPOATHOCTEH ¢ MOMOUIBIO AEPEBA CIy4alHOIO HKCIEPUMEHTA,

auarpamm Jinepa

IIpoBepsieMblii 3J1eMEHT COAEPKAHMS

BepositHOCTB 1 cTatucTHKa

[IpencraBnenue naHHBIX B BUAE TaOJMIl, [uarpamMm, rpadukoB, HHTEpPIpETaLUs
IaHHBIX. UTeHne W mocTpoeHue TaliMll, Auarpamm, rpa@ukoB MO peabHbIM

JTaHHBIM
[lepecTanoBku U pakTOpUal

CoueTaHus U YUCIIO COUYETaHUN

Tpeyronsauk [Tackans. Pemenne 3amad ¢ ncnonp30BaHnEeM KOMOMHATOPHKH

I'eomerpuueckass BeposTHOCTh. CiydaillHbI BBIOOpD TOYKM M3 (UTYpbl Ha

IJIOCKOCTH, U3 OTPE3Ka U U3 YU OKPYKHOCTHU
Hcnpiranne. Yenex u Heyaauda. Cepus UCIIBITAHUN 0 IEPBOIO ycrexa

Cepus ucneiTanuii bepnyman. BepositTHocTH coObITHH B CepuUM HUCHBITAHUIN
bepnynnu

CrnyualiHas BeJIMUMHA U paclpeiesieHue BEpOsSTHOCTEN



59

5.10

5.11

MatemaTtuueckoe oxkugaHue u - gucnepcus. Ilpumepsl MaTeMaTH4ecKOro

OKUJAaHMsI KaK TEOPETUUECKOIO CPETHErO 3HAYCHMSI BETMYMHBI
MareMaTtuueckoe OKHUJAHUE M JUCHEPCUS CIYy4YallHOW BEIUYHMHBI «YHUCIIO
YCIIEXOB B CEpHUM UCNbITaHNUN bepHym»

[Tonsitue o 3akoHe OonpIIUX yucen. VM3MepeHue BEpOSTHOCTEH C MOMOIIBIO

4acToT. Poib 1 3HaUYeHNe 3aK0HAa OOJIBIINX YHCET B IIpupoac n O6H_ICCTBG



IMPOBEPSIEMBIE HA OI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJIBTATAM OCBOEHHUSI OCHOBHOMN OBPA3OBATEJBHOM
ITPOI'PAMMBI OCHOBHOI'O OBIIIEI'O OFPA30OBAHUS

Kon
NpoBepPsIeMOro
TpeOOBaHUS

IIpoBepsiemble TpeGOBAHUS K MPeIMETHBIM pPe3y/JbTATAM OCBOEHUSI
OCHOBHO# 00pa30BaTeJIbHON MPOrpaMMbl 0CHOBHOI0 0011Ier0
o0pa3oBanusi Ha ocHoBe PI'OC

YMeHue onepupoBaTh NOHATHAMH: MHOXKECTBO, IIOJMHOKECTBO, ONEPALAN
Ha/l MHOYKECTBAMHU; YMEHHUE ONIEpUpPOBATh MOHATUAMU: Tpad, CBA3HBIN rpad,
NIEpEBO, LUKJI, IPUMEHATh UX NP PELICHUM 3aJad; YMEHHUE HCII0JIb30BaTh
rpaduuecKkoe IpeJCTaBICHHE MHOXKECTB JUISI ONHMCAHUS  pPEalbHBIX
MIPOIIECCOB U SIBJICHUH, P PEIICHUH 33]a4 U3 APYTUX YUEOHBIX MPEIMETOB

YMeHue omnepupoBaTh MOHATHSMHU: OINpEJelieHue, akcuoma, Teopema,
J0Ka3aTeNbCTBO;  yMEHHE  pacro3HaBaTh  UCTHHHBIE U JIOXKHBIE
BBICKA3bIBaHUS, TPUBOAWTH TMPUMEPbl M  KOHTPIPUMEPHI, CTPOUTH
BBICKA3bIBaHUS U OTPHUIIAHUS BBHICKA3bIBAHUIN

YMeHue onepupoBaTh IMOHATHAMH: HATypalbHOE 4YHCIO, IPOCTOE U
COCTAaBHOE YMCJIO, ACIUMOCTb HATYPAIBHBIX YUCEII, IPU3HAKH IEIUMOCTH,
1IEJIOE YMCII0, MOJYJIb 4YMCia, OOBIKHOBEHHAs JpoOb M AecsATHYHas JpoOs,
CTaHJApPTHBIM BUJ YUCIA, PAlMOHAIBHOE YMCIIO, UPPALMOHAIBHOE YHUCIIO,
apu(pMeTHYECKUI KBaJpaTHBII KOpEHb, YMEHHUE BBIOIHATH JCHCTBHS C
YUCJIAMH, CPaBHHMBAThb M YIOPSN0YMBATH 4YMCJIA, IPEACTABIATH 4YUCIA HA
KOOPIMHATHON MPSMOM, OKPYTJATh YWCIA; YMEHHE JeJaTh INPUKHIKY H
OILIEHKY pe3yJIbTaTa BBIYMCICHUI

YMeHue omnepupoBaTh TMOHATHSAMU: CTEHNEHb C LEJbIM I10Ka3aTeleM,
apu(pMeTHYECKUI KBaIpaTHBIM KOPEHb, MHOTOWIEH, anredpandeckas apoos,
TOXKIECTBO; 3HAKOMCTBO C KOpPHEM HaTypaJlbHOW cTeneHu OoJiblie
€IMHUIIBI; YMEHHE BBIMOJHATH pacuéTsl MO (GopMysaM, MpeoOpazoBaHUS
HENbIX, JIPOOHO-PAllMOHATBHBIX BBIPAKCHUH M BBIPAKECHUH C KOPHSIMH,
pa3iioKeHNe MHOTOWJICHa Ha MHOXKHTEIH, B TOM YHCIIE C HCIIOJIb30BAHUEM
(bopMyI pa3HOCTH KBaAPaTOB U KBAIpaTa CyMMBI U pa3HOCTH

YMeHue onepupoBaTh IOHATHUSIMHU: YHCIOBOE PAaBEHCTBO, YpaBHEHHUE C
OJIHOM NEPEMEHHOM, YNCI0OBOE HEPaBEHCTBO, HEPABEHCTBO C MEPEMEHHOM;
yMEHHE pelliaTh JIMHEHHbIE W KBaJpaTHblE ypaBHEHUs, JpoOHO-
palMOHAIbHBIE YPABHEHUS C OJTHOW MEPEMEHHOM, CUCTEMBI IBYX JIMHEHHBIX
ypaBHEHUM, TUHEHHbIE HEPABEHCTBA M MX CUCTEMBI, KBaJpaTHbIE U IPOOHO-
palMoOHalIbHbIE HEPABEHCTBA C OJHOM MEPEMEHHOW, B TOM YHCIE MpHU
peuIeHuu 3a1ad U3 JPYrux OpeIMETOB M MPAKTUYECKUX 3a]ad; yMEHHUE
UCIOJIb30BaTh KOOPJAMHATHYIO NPSIMYIO M KOOPAWHATHYIO IUIOCKOCTH AJIs
n300pakeHNsl pellieHN ypaBHEHHI, HEPAaBEHCTB U CUCTEM

YMeHue omnepupoBaTh MOHATUAMH: (PYHKIUA, Tpaduk Q(yHKIHH, HYJIH
(GYHKIMH, TPOMEXKYTKHA 3HAKOIOCTOSHCTBA, MPOMEXKYTKH BO3pPACTaHUS,



10

11

12

yObIBaHUSI, HauOOJIbIIEE M HAWMEHbIIIEC 3HaueHUs (QYHKIUH, yMEHHUE
ONEPUPOBATh TMOHITHAMHU: TpsiMasl TPONOPIIMOHAIBFHOCTh, JIMHEHHAS
GyHKIMs, KBajpaTHuHAs (YHKIUSA, OOpaTHas MPOMOPIHOHAIBHOCTS,
napabosa, rumnep0oiia; yMeHUe CTPOUTh TpaduKu (QYHKIMN, UCTIONB30BaTh
rpaduKy A OMpENENICHUs CBOWCTB MPOIIECCOB W 3aBUCHUMOCTEH, s
pemieHust 3a7ad U3 JPYyrux Y4YeOHBIX NPEAMETOB M PEANbHOM JKU3HHU;
YMEHHUE BbIpakaTh GOpMyJIaMU 3aBUCUMOCTH MEXTy BETUIMHAMU

YMeHue onepupoBaTh NOHATHAMMU: MOCIEI0BATEIbHOCTD, apupmMeTnueckas
U TIeoMEeTpUYecKass IpPOTrpecCUuu; YMEHHME MCIOJb30BaTh  CBOWCTBA
MoCJeI0BaTeIbHOCTEH, (OPMYINIBI CyMMBI M OOIIETO 4WiIeHA NpU PEHICHUU
3aja4, B TOM 4YHCIE 3aJad U3 APYTrUX Y4eOHBIX NPEIMETOB U pearbHON
KU3HU

VYMeHue pemaTh 33a4 pa3HbIX TUIOB (B TOM YHCIIE HA MPOLEHTHI, 10U U
4acTH, ABMXKEHHE, paboTy, IIeHy TOBAPOB M CTOMMOCTb MOKYIIOK U YCIYT,
HAJIOTH, 3aJaud M3 00JacTh YNpaBICHHUS JHMYHBIMH U CEMEHHBIMHU
¢uHaHCAMU); YMEHHE COCTaBJIATH BBHIPAKCHUS, YPAaBHEHMS, HEPABEHCTBA U
CHUCTEMBI II0 YCIOBUIO 3aJa4M, HUCCIENOBATh IIOJIy4CHHOEC PEUICHHE U
OLIEHMBATH MPABIONOI00HOCTH MOIYYEHHBIX PE3YJIHTATOB

YMeHue onepupoBaTh MOHATUAMU: (PUrypa, TOUKa, OTPE30K, Mpsmasi, JIyd,
JIOMaHasi, Yroj, MHOTOYTOJbHHK, TpPEyroJbHUK, pPABHOOCOPEHHBIH U
PaBHOCTOPOHHHI TPEYTOJIBbHUKH, MPSIMOYTOJIBHBIN TPEyrojJbHHUK, MEIuaHa,
Ouccexrpuca u BBICOTA TPEYTOJIbHUKA, YeTHIPEXYTONBHUK,
napaiesiorpaMm, poMO, IPSMOYTOJILHUK, KBaIPaT, TPANCIHsT; OKPY>KHOCTB,
KpYT, KacaTelbHasi; 3HAaKOMCTBO C IIPOCTPAHCTBEHHBIMHU (DUTYpPaMH; YMCHHE
pemate 3a7a4d, B TOM YHCIIC M3 TOBCETHEBHOW XM3HM, Ha HAXOXJICHHE
reOMETPUYECKUX BEIMYMH C MPUMEHEHHEM M3YYEHHBIX CBOMCTB QUTryp U
(bakToB

YMeHue omnepupoBaTh MOHATHUSMU: PABEHCTBO (QUIYp, PaBEHCTBO
TPEYTOJIbHUKOB; IMAPAJUIEIIBHOCTh U MEPHEHAUKYJSIPHOCTh MPSMBIX, YIOJ
MEX1y MPSIMBIMU, IEPIICHIUKYIISAP, HAKJIOHHAs, TPOEKLIUs, 10a00ue Guryp,
MOJOOHBIE TPEYTOJbHUKH, CHUMMETPHS OTHOCHUTENBHO TOYKH U TPSIMOM;
YMEHHE pAaclo3HaBaTh pPaBEHCTBO, CHMMETpHUIO U mojgobue Quryp,
[apajuIeIbHOCTh U NEPIIEHUKYIISIPHOCTD MIPSIMBIX B OKPY>KaIOIIEM MUDPE

YMeHue omnepupoBaTh MOHATHSAMHU: JIJIMHA, PACCTOSHHUE, Yrojl (BEIUYHHA
yIJia, CHHYC U KOCHHYC yTIJIa TPEYToJIbHHUKA), TIJI0MIA b, YMEHUE OIICHUBATh
pa3Mepsl MPEeIMETOB i 0OBEKTOB B OKPYXKAIOIIEM MUPE; YMEHUE IPUMEHSATh
(dbopMyIbI IEpUMETpa U TUIOIIAI MHOTOYTOJIbHUKOB, IJTUHBI OKPYKHOCTH U
WIOMIaAd Kpyra, o0beMa MpsSMOYTOJIBHOIO MapalieNieluIea; yMEHUe
MPUMEHSATH NMPU3HAKUA PABEHCTBA TPEYTOJbHUKOB, TEOPEMY O CYMME YTJIOB
TpeyroipbHuKa, TeopeMy Iludaropa, TPUTOHOMETPUYECKHUE COOTHOIICHUS
JUISl BBIYMCIICHUS! JUTUH, PACCTOSIHUH, TIJIOIIAIeH

YMmenue  u3oOpaxaTb  IUIOCKME  (QUIYpel M HMX  KOMOMHAaIuW,
NPOCTPAHCTBEHHBbIE (QUTYpbl OT PYKH, C TOMOUIbIO YEpTEKHBIX
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HHCTPYMCHTOB H J3JICKTPOHHBIX CPEACTB 10 TCKCTOBOMY HJIM CUMBOJIBHOMY
OIIMCaHHIO

YMeHue onepupoBaTh MOHSATHSAMU: MPSMOYTOJibHAash CHUCTEMa KOOPAMHAT;
KOOPJMHATHI TOYKH, BEKTOpP, CyMMa BEKTOPOB, MPOU3BEACHUE BEKTOpa Ha
YHUCIIO, CKAJIAPHOE TMPOU3BEIACHHE BEKTOPOB; YMEHHME HCIIOJIb30BAThH
BEKTOPBl U KOOPJIMHATHI JIJISl IPEJICTABICHUS JaHHBIX U pEelIeHUd 3a7]ad, B
TOM YHUCJIE U3 IPYTUX yUeOHBIX MPEAMETOB U peaibHON KU3HU

YMeHue onepupoBaTh MOHATUSMU: CTOJOMKOBBIC U KPYTOBBIC JUATPAMMBIL,
TaOJUIIBI, CpeiHee apuMeTHIeCKOe, MeIaHa, HanOoJIbIlee U HAaNMEHBIIIEe
3HaYeHus,  pa3Max  YUCIOBOro  Habopa;  yMEHHE  HU3BJIEKATb,
MHTEPIPETUPOBATh U MPeoOpa3oBeIBaTh HHPOPMAIIHIO, MPEICTABICHHYIO B
TabiMIax M Ha JMarpaMMax, OTPa’Kalollyl0 CBOMCTBA M XapaKTepUCTUKU
pEaNbHBIX TPOIECCOB W SBJICHMI; yMEHHE pPAaclO3HAaBaTh W3MEHYHBBIC
BEJTMYUHBI B OKPY’KaIOIEM MHUpe

YMeHue omnepupoBaTh TMOHATUSAMHU: CIy4YallHBIA ONBIT  (CIay4yalHBINA
OKCIIEPUMEHT),  JJIEMEHTapHOE  COOBITHE  (DJIEMEHTApHBIA  HMCXO.)
CIIy4alfHOTO OIIbITa, CIyyailHOE COOBITHE, BEPOSITHOCTH COOBITHS; YMEHHUE
HaXOJUTh  BEPOSTHOCTM  CIydyallHBIX  COOBITMH B OmBITAX  C
PaBHOBO3MOYKHBIMH 3JIEMEHTAPHBIMH COOBITHSMM; YMEHHE pellaTh 3aJauu
METOZIOM OpPraHW30BAaHHOTO TIepedopa W C HCIOIb30BAHUEM IpaBHIIA
YMHOXXCHHUS; YMEHHE OLEHHBATh BEPOSITHOCTH PEAIbHBIX COOBITUH U
SIBJICHUHM, MOHUMATh POJIb NMPAKTHUYECKU JOCTOBEPHBIX U MaJOBEPOSTHBIX
COOBITUH B OKpY)KaloIleM MHUPE U B KM3HH; 3HAKOMCTBO C TOHSATHEM
HE3aBUCHUMBIX COOBITUH; 3HAKOMCTBO C 3aKOHOM OOJBIIMX YHCET U €ro
POJIBIO B MAaCCOBBIX SIBJICHHAX

YMeHue BbIOMpPATh MOAXOAALINA M3YYSHHBIH METOJ JJIS PELICHUs 3aJauHu,
MIPUBOAUTH MPHUMEPHl MATEMAaTUYECKUX 3aKOHOMEPHOCTEH B NIPHUPOAEC H
KU3HM, PACIIO3HABaTh IPOSBICHHE 3aKOHOB MAaTEMaTHKH B HCKYCCTBE,
OIIACHIBAaTh OTACIBHBIC BBINAIOIINECS PE3yJbTAThI, IMOJYYECHHBIE B XOJE
pa3BUTHs MaTEMAaTHKU KaK HAyKH, IPUBOJUTH IPUMEPHI MATEMAaTUYECKUX
OTKPBITUH U UX aBTOPOB B OTEUECTBEHHON U BCEMUPHON UCTOPUHU



HEPEYEHD 2JIEMEHTOB COAEP)KAHUSA, IPOBEPAEMbIX HA OI'D

IO MATEMATHUKE
Kon IIpoBepsieMblii 3JIeMEHT COAEPKAHUS
1 Yucna v BIYUCICHUS
1.1 Hatypanbable u nensie yncina. [Ipu3Haku 1eTMMOCTH HENbIX YUCeT
12 OOBIKHOBEHHBIE M JIECSATHYHBIE POOH, TPOIEHTHI, OECKOHEUYHBIE MEPHOAMUYECKUE
Ipodu
1.3 ParmonanbHeie yncia. ApupMeTHuecKue onepaiyy ¢ paroHaIbHBIMU YUCIaMU
1.4 JletictBuTenbHbIe yncia. ApudMeTHIECKHIE ONepaIiuy C ICUCTBUTEIHLHBIMH YHCIaMU
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BBIYHCIICHUI
2 Anrebpanyeckue BhIPAKCHUS
2.1 BykBeHHbIE BbIpaXeHUsI (BbIPaKEHUS C IEPEMEHHBIMU )
29 Crenens ¢ nensiM nokazateneM. CTeneHb ¢ pallMOHANIBHBIM MoKa3areneM. CBoiicTBa
' CTETEHH
23 MHorouneHst
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' KOPHSIMHU HAaTypaJbHOU CTENEHU
3 VYpaBHEHMsI U HEPABEHCTBA
3.1 Lenpie u npoOHO-parioHanbHbIe ypaBHEHUS. CUCTEMBI M COBOKYITHOCTH YpaBHEHUI
39 Hensle u apoOHO-panoHaibHbIE HepaBeHCTBA. CHUCTEMbl M COBOKYIHOCTH
' HEPABEHCTB
33 Pertenyie TEKCTOBBIX 3a1a4
4 YucaoBbIE NOCIEN0BATEILHOCTH
4.1 ITocnenoBaTeILHOCTH, CIIOCOOBI 3a0aHUs OCIEN0BATEILHOCTEH
4.2 Apudmerrdeckast 1 TeoMeTpudecKas nporpeccun. @opMyina CII0KHBIX TIPOIIEHTOB
5 OyHKIHUH
Oynkus, cnocoObl 3ananus Gyaknun. ['paduk Gyakmuu. O6macTe onpeneacHus u
51 MHOKeCTBO 3HaueHH QyHkiuu. Hymu Qynkuuu. [IpoMexyTku 3HaKOMOCTOSHCTBA.
o [IpoMexyTk MOHOTOHHOCTH (yHKIMU. MakCUMyMbl U MUHUMYMBI (YHKIUH.
Haubosnpiiee u HanMeHblIee 3HaUYeHHE (DYHKIIMU Ha IPOMEXKYTKE
6 KoopanHatsl Ha psiMO# ¥ TIJIOCKOCTH
6.1 Koopaunatnast npsimas
6.2 JlekapTOBBI KOOPIMHATHI HAa TNIOCKOCTH
7 I'eomerpus
7.1 ['eomeTrpuueckne GUrypsl 1 UX CBOMCTBA
7.2 TpeyronbHuK



7.3
7.4
7.5
7.6

8.1
8.2
8.3
8.4
8.5

MHOroyroapHUKH

OKpy’>KHOCTb U KpYyT

N3mepenune reoMeTpu4ecKux BEIMYUH
BekTops! Ha III0CKOCTH

BeposiTHOCTB U cTaTUCTHKA
OnucarenpHas CTaTUCTUKA
BepositHOoCTB

KomOunaropuka

MmuoxkecTBa
I'padsr



YUYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIbBI IS YYHEHUKA

Briconkuii 1.P. Marematuka. BeposiTHOCTBh U cTaTUCTUKA: 7 — 9 KJ1accChl:

0a30BbIl ypOBEeHB: yueOHUK B 2 yacTax — M.: [Ipocsemenue, 2024

METOAUYECKHE MATEPHUAJIbBI 1JIAA YUUTEJIA
SAmenxo, Beicoukuii: Teopust BeposiTHOCTEN U CTaTUCTUKA. 7-9 Kilacchl. YueOHoe

nocoobue. DI'OC M. IIpocsemenune, 2023

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

https://resh.edu.ru/







