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MNOACHUTEJBHASA 3AIINCKA

B coBpemMeHHOM HH(PPOBOM MHpE BEPOSTHOCTh U CTATUCTUKA MPUOOPETAIOT
BCE OOJBIIYIO0 3HAUUMOCTh, KaK C TOYKH 3PEHUS MPAKTUYECKUX MPUIOKECHUM, TaK
U UX POJM B 00pa30oBaHUM, HEOOXOAMMOM KaXKJIOMy 4eloBeKy. Bo3pacraer uncio
npodeccuii, mpu OBIAJCHUH KOTOPHIMU TpeOyeTcst xopolasi 6a3oBas MOATOTOBKA
B 00JIaCTU BEpPOSITHOCTM W CTAaTUCTUKH, Takas TMOJrOTOBKA BaKHA IS
MPOJIOJKEHUS 00pa30BaHUs U 7151 yCIEIHON TpodecCuOHaIbHON Kaphephl.

Kaxxplii 4eToBeK MOCTOSIHHO MPUHUMAET PEIICHUS HA OCHOBE UMEIOIINXCS Y
HETo JaHHBIX. A JI1 000CHOBAaHHOTO MPHUHSATUS PEIICHUS B YCIOBUSAX HEIOCTATKA
WM U30bITKa HHGOpPMAIIMU HEOOXOAUMO B TOM YHUCJE XOPOLIO C(hOPMUPOBAHHOE
BEPOSATHOCTHOE U CTATUCTUYECKOE MBIIIICHUE.

NMeHHO 10o3TOMYy OCTpO BCTajga HEOOXOAUMOCTh c(opMUpOBaTh ¥y
oOyyaromuxcsi GyHKIIMOHATIBLHYIO TPAMOTHOCTh, BKJIIOUAIONIYIO B c€0sl B KaUeCTBE
HEOTHEMJIEMOM  COCTaBJISIIOLCH  YMEHHME  BOCIPUHUMATh W KPUTHYECKU
aHAIM3UPOBaTh UH(MOPMAIIUIO, IPEACTABICHHYIO B Pa3IMYHBIX (popMax, IOHUMATh
BEPOSATHOCTHBI XapAaKTE€p MHOTHX PEAIbHBIX MPOLECCOB M 3aBUCUMOCTEH,
MPOU3BOJIUTH MPOCTEUIIINE BEPOSITHOCTHBIE PACUETHI.

3HaKOMCTBO B y4eOHOM Kypce C OCHOBHBIMM MpUHIMIIAMU cOOpa, aHAIU3a U
MPEACTABICHUS JTAHHBIX W3 Pa3M4YHBIX cdep KU3HU OO0IIecTBa M rocyJapcTBa
npuodmaerT o0yyaroumxcs K OOLIECTBEHHbIM HHTepecaM. l3yueHue ocHOB
KOMOMHATOPUKH pa3BUBAaeT HABBIKA OpraHU3alnuu Tepedbopa W mojcuéra 4vuciia
BApUAHTOB, B TOM YHUCJIE€ B MPUKIIAIHBIX 3a/1a4yaX. 3HAKOMCTBO C OCHOBAMH TEOPUU
rpadoB co31aéT MaTeMaTuueckuil PyHaaMeHT AJist GOpMUPOBAHUS KOMIIETCHIINMI B
o0nacTu UHPOPMATUKH U HMUGPPOBBIX TeXHOJOTHH. [Ipy M3yuyeHUH CTATUCTHKU U
BEPOATHOCTH OOOTalIalOTCsl TPEACTABICHUS OO0YyYaloUIMXCd O COBPEMEHHOMU
KapTUHE MHUpa M METOJax €ro MccienoBaHusd, (GopMuUpyeTcs MOHUMAHUE POJIU
CTATUCTUKHU KaK UCTOYHHMKA COLIMAIIBHO 3HAYNMMOU MH(OPMALIUU U 3aKIIAIbIBAIOTCS
OCHOBBI BEPOSITHOCTHOTO MBIIIICHUS.

B coOTBeTCTBUMU C NaHHBIMU HEISIMH B CTPYKTYpe MPOTpaMMbl y4eOHOTO
Kypca «BeposSTHOCTh U CTaTUCTHKa» OCHOBHOTO OOIIET0 0Opa3oBaHUs BbIJCICHBI
ClelyIoume coAepKaTeabHO-MeToauueckue auHuu: «llpeacraBienure NaHHBIX U
omnucaresibHas CTAaTUCTUKa», «BepoaTHOCTb», «DJIEMEHThl KOMOMHATOPUKW,
«BBenenue B Teopuro rpadoBy.

Conepxanue uann «lIpencraBienre NTaHHBIX U ONMKCATEIbHAS CTATHCTHKAY
CIIY)KUT OCHOBOW Juisi (hOPMHPOBAHHS HABBIKOB palbOThl ¢ WH(pOpMaImen: oT
YTEHUS W UHTEpHpeTanuu WHpopMaluu, NpeAcTaBIeHHOW B Tabiauiax, Ha
auarpaMMmax W rpadukax, 10 cOopa, MPEeACTaBICHHMS M aHalu3a JaHHBIX C
WCITOJIb30BAHUEM CTATHCTUUECKHX XapaKTePUCTUK CPEIHUX U PACCEHBAHUS.
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PaGotas ¢ maHHbIMH, OOydarommecs yd4aTcsi CUMTHIBATH W WHTEPHPETUPOBATH
JIaHHbIC, BBIIBUTaTh, apTyMEHTUPOBATh M KPUTUKOBATh MPOCTEHUIINE TUIOTE3HI,
Pa3MBIIUIATh HaJ (aKTOpaMH, BBI3BIBAIOIIMMHU W3MEHUMBOCTh, M OIEHUBATH HX
BIIMSIHUE HA PACCMATPUBAEMBbIE BEJTUYMHBI U MPOLIECCHI.

MHTYyNTHBHOE TNPEACTABICHUE O CIy4allHOM W3MEHUYMBOCTH, MCCICIOBAHHE
3aKOHOMEPHOCTEH W TEHACHUMW CTAHOBUTCA MOTHUBUPYIOLIEM OCHOBOW JUIS
W3YUYEHHS] TEOPUU BEPOSTHOCTEH. bonbllloe 3HAYEHHE HMEKT NPAKTHUYECKHE
3a/1aHUs1, B YACTHOCTHU ONBITHI C KIIACCUYECKUMH BEPOSTHOCTHBIMU MOZEISIMHU.

[loHsiTHE BEPOSTHOCTU BBOAMUTCS KaK Mepa MPaBIONON00MS CIy4ailHOTo
coopitusa. Ilpm wu3ydeHun y4yeOHOTO Kypca OOyYarolIUecss 3HAKOMATCS C
MPOCTEUIIMMHA  METOJIaMU  BBIYMCJICHHS  BEPOSTHOCTEM B CIIyYaWHBIX
HKCIEPUMEHTAX c PaBHOBO3MOXHBIMU 3JIEMEHTAPHBIMU UCXO0/IaMU,
BEPOSITHOCTHBIMU 3aKOHAMU, MO3BOJISIONIMMU CTaBUTh M PEIIaTh 00Jiee CIOKHbBIE
3amaud. B ydeOHBIH Kypc BXOIAT HayajdbHbIE MPEJCTABICHUS O CIy4YallHBIX
BEJIMYMHAX U UX YUCJIOBBIX XapaKTePUCTUKAX.

B pamkax y4eOHOro Kypca OCYIIECTBISIETCS 3HAKOMCTBO OOYYarOIIUXCs C
MHOKE€CTBAMU M OCHOBHBIMHU OIIEPALMSIMUA HaJ MHOKECTBAMHU, pacCMaTPUBAIOTCS
MpUMEPBI NMTPUMEHEHUS U1l PEUICHUs 3aJlad, a TAKXKE HCIOJb30BaHUS B JIPYTHX
MaTeMaTHYECKUX Kypcax U yUeOHBIX MpeaMeTax.

B 7-9 knaccax uzydaercs y4eOHBIM Kypc «BeposiTHOCTh M CTaTUCTHKA», B
KOTOpBIM  BxonmaT pasgensl: «lIpencraBieHue JaHHBIX H  ONKCAaTENbHAs
CTaTUCTHKa», «BeposTHOCTB», «DIeMeHThl KOoMOWHATOpukm», «BBenenue B
Teopuro TpadoBy.

Ha usyuenne yueOHOro Kypca «BeposiTHOCTh U cTaTUCTHKa» oTBOAUTCS 102
yaca: B 7 kiacce — 34 daca (1 ygac B Hemenmoo), B 8 kimacce — 34 daca (1 ygac B
Hegneno), B 9 kiacce — 34 gaca (1 gac B Heeio).



COJAEPKXAHUE OBYUYEHUA
7 KIIACC

[IpencraBienne NaHHBIX B BUAE TaOIUI, Auarpamm, rpadukoB. 3aroJHEHHE
TaOJUIl, YTCHHE W TIOCTPOCHHE JuarpamMM (CTOJIOMKOBBIX (CTOJIOYATHIX) M
KpPYTOBBIX). UTeHHE rpaMKOB peaibHBIX TpoIieccoB. 3Bneuenue nadopmarim u3
JTUarpaMM U TaOJIHII, UCTIOIH30BaHNUE U UHTEPIPETANNS TAHHBIX.

OnucatenpHasi CTaTUCTHKA: cpefHee apuMeTHUecKoe, MeIuaHa, pa3Mmax,
HaumOoJIbllIee M HaWMEHbIIEe 3HA4YeHHUs HAOOpa YHUCIOBBIX JaHHBIX. [Ipumepsl
CIIy4allHOM U3MEHYUBOCTH.

CrnydallHBI SKCIEPUMEHT (OMBIT) M CIydailHOe COObITHE. BeposTHOCTH W
gacToTa. Posib MaIOBEPOSITHBIX U MPAKTHYECKU JTOCTOBEPHBIX COOBITHI B MPUPOJIC
u B oO1ectBe. MoHeTa 1 UrpasibHasi KOCTh B TEOPUU BEPOSITHOCTEH.

I'pad, Bepmmua, pedbpo. Crenenp BepmdHbL. Yuciao pédep u cymmapHas
creneHb BepmuH. [IpencraBnenue o cszHoctu rpada. lemu u nwukisl. [yt B
rpadax. O0xon rpada (diiepoB myth). IlpencraBieHue 00 OpUEHTUPOBAHHOM
rpade. Pemenue 3a1au ¢ momonibio rpados.

8 KIIACC

[IpencraBneHye NaHHBIX B BUAE TaOIML], 1UarpamMmm, rpa)ukoB.

MHOX€eCTBO, 3JIEMEHT MHOXKECTBA, NOAMHOXKECTBO. Onepaunn Hax
MHOKECTBaMU: 00beIUHEHHE, MepeceueHue, aomnonHeHue. CpoiicTBa omnepauui
HaJl MHOXXECTBAMHU: IIEPEMECTUTEIBHOE, COYETATEIbHOE, PACIPENEIUTEIBHOE,
BKIIOUeHUs. Vcnonp3oBaHWe TpaUyecKkoro NpeICTaBlICHUs MHOXKECTB s
ONMCAHUs PEaJIbHBIX MPOLIECCOB U SIBJICHUM, P PELICHUHN 3a/a4.

N3mepenne paccenBaHMs AaHHBIX. Jucnepcus M CTaHIAPTHOE OTKIIOHEHHE
YHCIIOBBIX HA0OPOB. JlnarpamMmma paccenBaHusl.

OneMeHTapHble COOBITUSL chyyaiiHOoro ombiTa. CiydaiiHble COOBITHS.
BepositHocTr  coObITHii.  OnbITBl ¢ PAaBHOBO3MOXKHBIMH — DJIEMEHTApHBIMU
coObITusiMU. CiyualiHblil BBIOOp. CBsI3b MEXAY MajJOBEPOSTHBIMU U MPAKTHYECKH
JIOCTOBEPHBIMU COOBITHSIMU B TIPUPOJIE, OOIIECTBE U HAYKE.

HepeBo. CBolicTBa J1€pEBbEB: E€IMHCTBEHHOCTh IYTH, CYIIECTBOBAaHUE
BUCSYEH BEPIIMHBI, CBS3b MEXKJY YUCIOM BEpUIMH M yucioM pedep. Ilpasuiio
yMHOKeHusl. Penienne 3aiau ¢ noMolpto rpagos.

[IpotuBomnonoxkueie coObiTusA. Juarpamma Oinepa. OObeauHeHUE WU
nepeceyeHne coObiTuii. HecoBmecTHbie  coObiTus. dopmyna  crnokeHus
BEPOSITHOCTEW. YCJIOBHAs BEPOSITHOCTh. [IpaBmio ymHOxeHus. HesaBucumbie
coObrTus. Ilpencrapnenue skcrepuMeHTa B BUIe JAepeBa. Pemienue 3amad Ha
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HAaXOXKJEHUE BEPOSITHOCTEH C TIOMOIINBI0 JIepeBa CIYyYaWHOTO HKCIIEPUMEHTA,
nuarpamm Jinepa.
9 KJIACC

[IpencraBienne JaHHBIX B BUAE TaOdWil, JAWarpamMM, TIpaduKoB,
UHTEpIIpEeTalys AaHHbIX. YTEHNE U MOCTpOeHUE TabJuL, Juarpamm, rpadukos 1o
peabHbIM TaHHBIM.

ITepecranoBku u ¢gakropuan. CoyeTaHus U YUCIO couyeTaHuil. TpeyroabHUK
[Tackains. Pemrenre 3a1a4 ¢ MCHOJb30BaHUEM KOMOMHATOPUKH.

['eomeTpuueckass BeposTHOCTh. Ciy4ailHbI BbIOOpP TOYKM U3 (PUTYpHI HA
IUIOCKOCTH, U3 OTPE3KA U U3 TIYTH OKPY>KHOCTH.

Hcnertanne. Yenex u Heyaada. Cepusi MCHBITAHMM 1O IEPBOTO ycIexa.
Cepust ucnbiTanuii bepHymm. BeposaTHocTH cOOBITUH B CEpPUM HUCIBITAHUIMA
beprymm.

CnyvaliHasi BEJIMYMHA W PaCIpElelICHUE BEPOSATHOCTEH. Maremartndeckoe
oXpJaHue u aucnepcus. llpumepbl MareMaTMYecKOro OXKHMIAaHHA — Kak
TEOPETUYECKOI0 CPEJHEr0 3HAYEHUs BEJIMYMHBL. MareMaTnudeckoe OXUIAaHUE U
JUCIIEPCHST  CIyYalHOW BEJIIMYMHBI «YHUCJIO YCHEXOB B CEPUM HCHBITAaHUU
bepnymnmy.

[Tonsitue o 3akoHe OonpmIMX yuces. M3MepeHne BEpOATHOCTEN € MOMOIIBIO
4yacToT. Posb 1 3HaueHne 3aKkoHa OOJIBIINX YHCEN B IPUPOJIE U OOLECTBE.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHA TIPOI'PAMMBI
YYEBHOT'O KYPCA <«BEPOATHOCTD MU CTATHUCTHUKA» HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JInuHoCTHBIE Ppe3yJbTaThl OCBOCHHS TIPOrpaMMbl y4eOHOTO Kypca
«BeposiITHOCTh U CTATUCTUKA» XapaKTEPU3YIOTCS:

1) naTrpuoTHYecKOe BOCIIMTAHME:

MPOSIBICHUEM HWHTEpeca K TMPONUIOMY H HACTOSLIEMY POCCUHCKOU
MaTeMaTUKH, LEHHOCTHbIM OTHOUIEHWEM K  JIOCTHXKEHHUSIM  POCCHMCKHX
MAaTEMATHUKOB M POCCHMCKOM MaTEMAaTHYECKOM IIKOJbI, K MCIOJb30BAHUIO ATHUX
JIOCTUKEHUM B IPYTUX HayKax M MPUKIATHBIX cepax;

2) rpaxaaHCKoe U JyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

TOTOBHOCTBIO K BBIIOJIHEHUIO 00SI3aHHOCTEH Irpak/laHWHA U peasu3allii ero
npaB, TMPEJICTABICHUEM O MaTEeMaTUYECKUX OCHOBaX (DYHKIIMOHUPOBAHUS
Pa3JIMUHBIX CTPYKTYp, SIBICHUN, MPOILEAYP TPa)KJaHCKOTO oOlecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTBIO K 0OCYXACHUIO 3THYECKUX MPOOJIEM, CBA3aHHBIX
C MPAaKTUYECKUM NPUMEHEHHEM JOCTHMKEHUWA HAyKH, OCO3HAHHEM Ba)>XHOCTH
MOPaJIbHO-3THYECKUX TPUHIUIIOB B IESATEIbHOCTH YYEHOTO;

3) TpyAOBO€ BOCIIMTAHUE:

YCTAHOBKOM Ha aKTMBHOE Yy4YacTHE B PEIICHUU NPAKTUYECKUX 3ajad
MAaTEMATUYECKON HAIPABIEHHOCTH, OCO3HAHUEM BAXXHOCTH MaTEMaTUYE€CKOIO
oOpa3oBaHUsS Ha TPOTSHKEHUM BCEW JKM3HM JIJISl YCTENMIHON MpodeccruoHaTIbHOM
NESATETLHOCTH U Pa3BUTHEM HEOOXOJUMBIX YMEHHM, OCO3HaHHBIM BHIOOPOM U
MOCTPOCHUEM UHJIUBUIYAIBHOW TPACKTOPUU 00pa30BaHUSI U KU3HEHHBIX MJIAHOB C
y4ETOM JIMUHBIX UHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) 3cTeTn4ecKoe BOCIIUTAHUE:

CIIOCOOHOCTHIO K OMOILMOHATBHOMY M  JCTETUYECKOMY  BOCIPHUATHUIO
MaTeMaTUYeCKUX OOBEKTOB, 3ajady, pEIICHUM, PacCyXICHHUM, YMEHUIO BUICTh
MAaTEMATUYECKUE 3aKOHOMEPHOCTH B UCKYCCTBE;

S) HEeHHOCTH HAYYHOI'O MO3HAHMSL:

OpUEHTAlMel B JEATEIBHOCTH HAa COBPEMEHHYIO CHUCTEMY Hay4YHBIX
MIPEICTABICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS YEIOBEKa, MPUPOIBI U
oOllecTBa, MOHMMAHUEM MAaTEMaTHYECKOW HaykKM Kak cQepbl YelloBeuUeCKOM
JEATEIIbHOCTH, JTANOB €€ Pa3BUTHUS W 3HAUMMOCTH JUJISI PA3BUTHUS ITUBWIM3AIINU,
OBJIaJICHUEM SI3BIKOM MaTeMaTHKU M MAaTeMaTHYECKOU KYJIbTYpOW KaK CPeACTBOM
MO3HAHUST MHpPA, OBIAJECHUEM MPOCTEUIIMMHU HaBBIKAMU HCCIIEI0BATENbCKON
JEATEIIbHOCTH;



6) ¢usnuyeckoe BocnmuTaHHMe, (popMHMpPOBaHHE KYJIbTYPbI 3A0POBbS H
IMOLMOHAJIBLHOIO 0JIaronoyyms:

TOTOBHOCTBIO IPUMEHATh MaTEMaTHYECKUE 3HAHUS B MHTEPECAax CBOETO
3I0pOBBS, BEJIEHUS  3J0pPOBOro  oOpa3a KU3HU  (3I0pOBOE  IUTAaHHUE,
cOamaHCHUpPOBAaHHBIA PEXUM 3aHATHH W OTAbIXa, peryispHas Quandeckas
aKTUBHOCTH), C(HOPMUPOBAHHOCTHIO HaBbIKa pe(ICKCHUU, MPU3HAHUEM CBOETO
IpaBa Ha OLIMOKY U TAKOT'O K€ IIpaBa JIpyroro YeJI0BeKa;

7) 3K0JIOrHYeCKOe BOCIIUTAHHE:

OpUEHTalMel Ha IPUMEHEHUE MAaTEMaTUYECKUX 3HAHUMN U PELICHUS 3a1ad
B 00JIACTM COXPAaHHOCTH OKPYKAIOIIEH cpefpl, IUIaHUPOBAHUS IOCTYNKOB M
OLICHKM HMX BO3MOXHBIX IIOCIEACTBUM I OKPYXAIOIIEH Cpenbl, OCO3HAHHEM
r7100aJpHOTO XapaKTepa 3KOJOTHUYECKUX MPOo0JieM U MyTel X peleHUs;

8) aganTanusi K U3MEHAIMMCH YCJOBUAM COLMAJIBHOM U NMPHUPOAHOH
cpeabl:

TOTOBHOCTBIO K JEHUCTBUSM B YCJIOBHUSAX HEOINPENECIEHHOCTH, IMOBBIIIEHUIO
YPOBHS CBOEH KOMIIETEHTHOCTH 4€pe3 MPAKTUUECKYIO AEATEIIBHOCTh, B TOM YHCIIE
YMEHHME YUUThCA y OPYTHX JIOJEH, NpuoOpeTaTb B COBMECTHOW JAESITENbHOCTU
HOBBIE 3HAHUSI, HABBIKA ¥ KOMIIETEHIIMM U3 OIIbITA JIPYTHX;

HEOOXOJIMMOCThIO B (OPMUPOBAHMM HOBBIX 3HAaHWW, B TOM YHUCIE
(bopMyIMpOBaTh UAECH, IOHATHS, TUIIOTE3bl 00 OOBEKTAX U SIBJICHUSAX, B TOM YHUCIIE
paHee HEU3BECTHBIX, OCO3HaBaTb JEPUIUTHl COOCTBEHHBIX 3HAHUN U
KOMIIETEHTHOCTEH, INIAHUPOBATh CBOE Pa3BUTHUE;

CIIOCOOHOCTBIO ~ OCO3HaBaTh  CTPECCOBYID  CHUTYyallMl0, BOCIHPUHHUMATH
CTPECCOBYIO CHUTYal[MI0 KaK BbI3OB, TPEOYIOLIMH KOHTPMEpP, KOPPEKTUPOBATH
NpPUHUMAEMble pEIIeHUs] U ACHCTBUSA, (POPMYIHpPOBATH M OLEHUBATh PUCKU U
HOCNEACTBUSL, (POPMHUPOBATH OIBIT.

METANIPEIMETHBIE PE3YJIBTATBI

ITo3HaBaTe/ibHBIE YHHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

ba3oBble 1oruyecKkue 1ecTBUA:

e BBIBISITH U XapaKTEPU30BaTh CYIIECTBEHHbIC MPU3HAKM MaTEeMaTHYECKUX
OOBEKTOB, TOHSATUH, OTHOIIEHUH MEXKIy MOHATUAMHU, (HOPMYIUPOBATH
ONpENENECHUs]  NOHATHM, YCTaHABIMBAaTh  CYLIECTBEHHBIM  MpHU3HAK
KJaccu(ukanmy, OCHOBaHUA Uil OOOOIIEHUS U CPaBHEHUS, KpPUTEpUU
MIPOBOJIMMOTI'O aHAJIN3A;

e BOCIpPUHUMATH, (OPMYIHPOBATH U  MPeOOpPa30BBIBATH  CYXKJICHUS:
yTBEpIUTENIbHbIE U OTpUIATENIbHbIE, €IMHUYHbIC, YacTHbIE W OOIIue,
YCIIOBHBIE;



BBISIBIISITH ~ MATEMaTHYECKME  3aKOHOMEPHOCTH,  B3aUMOCBA3M U
OpOTUBOpEYHsT B (paKTaxX, [aHHBIX, HAONIOJEHUSX U YTBEPKIACHUSX,
npejiaraTb KpUTEPUU 7S BBISIBIICHUS 3aKOHOMEPHOCTEN U IPOTUBOPEUMIL;
JIeNIaTh BBIBOJIBI C HCIOJb30BAHUEM 3aKOHOB JIOTHKH, JAECTYKTHUBHBIX U
WHIYKTUBHBIX YMO3aKJIFOUEHHI, YMO3aKIIFOUEHHI 110 aHAJIOTUH;

pa3dupaTh 0Ka3aTeIbCTBA MAaTEMAaTHUYECKUX YTBEPKICHUH (MpAMBIE U OT
IPOTUBHOI0), MPOBOJIUTH CAMOCTOSITEILHO HECIIOXKHBIE JI0KA3aTelbCTBA
MaTeMaTUYECKUX (aKTOB, BBICTPAUBATH APTYMEHTALMIO, MPUBOJIUTH
IPUMEPBI U KOHTPIIPUMEPBL, 000CHOBBIBATh COOCTBEHHBIE PACCY K ACHHUS;
BBIOHMpaTh CMOCOO pemieHuss y4eOHOM 3amayn (CpaBHUBATh HECKOJBKO
BAPUAHTOB pEILICHUs, BbIOUpPATh HauOoONee MNOAXOMSANMNA C Y4ETOM
CaMOCTOSITENILHO BBIJICIEHHBIX KPUTEPHUEB).

Ba3oBnle ucciienoBarejbcKyue 1eMCTBUSA:

UCTIONIb30BaTh BOIMPOCH KaK HCCIIENOBATENLCKU WHCTPYMEHT IMO3HAHUA,
(GbopMyaMpoBaTh BOIMPOCHl, (UKCUPYIOIIME NPOTUBOpPEUHE, MPOoOIEMY,
CaMOCTOSITENIFHO ~YCTaHABIMBATH HCKOMOE U JaHHOe, (opMHpOBAThH
TUIIOTE3Y, ApTYMEHTHPOBATh CBOIO MO3ULIMIO0, MHEHHUE;

OPOBOAUTH IO CaMOCTOSTEIbHO COCTABJICHHOMY IUIaHY HECIJIOKHBIH
HKCIIEPUMEHT, HEOOJIBIIIOE UCCIIEOBAHUE 110 YCTAHOBJICHUIO OCOOCHHOCTEN
MaTEMaTUYeCKOro 00bEKTa, 3aBUCUMOCTEN 0OBEKTOB MEXKTYy COOOI;
CaMOCTOSITENILHO (hOPMYIHPOBaTh 0OOOIIEHUSI U BBIBOJIBI MO PE3yJIbTaTam
IPOBEAEHHOIO HAOIIOACHMS, HCCIEIOBAHUS, OLEHUBATh JOCTOBEPHOCTb
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJOB U 000O0IIECHHUIA;

IPOTHO3UPOBATh BO3MOXKHOE pPa3BUTHE IMPOIECCa, a TaKKe BBIIBUTATH
MPEIOJIOKEHHUS O €T0 PA3BUTHHU B HOBBIX YCIIOBUSX.

Pabora c nundopmanmueii:

BBISIBIIAITH HEJIOCTATOYHOCTh M M30BITOYHOCTh HMH(POPMAIMU, JTAHHBIX,
HEOOXOMMBIX JIJIS PEIICHUS 3a1a9H;

BBEIOWPATh, AHAJTU3UPOBATH, CHUCTEMATHU3MPOBATh W WHTEPIPETHPOBATH
UH(OPMAITUIO PA3TUIHBIX BUIOB B (JOPM IIPEICTABIICHHUS,

BbIOMpaTh GOpMy MpeACTaBiICHUS HHPOPMAUU U WIUTFOCTPUPOBATH
perraemMbie 3a7aydl  CXeMaMH, JIuarpaMMamH, WHOM Tpadukod u ux
KOMOMHAIIMSIMHU;

OIICHMBATh HAACKHOCTh HMH(POPMAIMKA IO KPUTEPHUSAM, IMPEITOKCHHBIM
yauTesneM uin chOpMyITHPOBAHHBIM CAMOCTOSITEIILHO.

KoMMyHMKAaTHBHBIE YHHBeEpPCAJbHbIE y4eOHbIe AeHCTBHSA:

BOCIIpPUHUMATL U (1)OpMy.]'II/Ip0BaTB CY’KIACHUS B COOTBCTCTBUU C YCIIOBUAMU
H nejisiMu 06H_I€HI/I$[, SICHO, TOYHO, I'PaMOTHO BbIPAKaTb CBOIO TOUYKY 3PCHUA



B YCTHBIX U MHCbMEHHBIX TEKCTaX, JAaBaTh MOSCHEHUS MO XOAY pPELICHHS
3aJ1a4i, KOMMEHTHUPOBATh MOJYYEHHBINA PE3yIIbTAT;

B XOJIe 0OCYKJIEHHUsI 3a/1aBaTh BOMPOCHI M0 CYHIECTBY OOCYKJ1aeMON TEMBI,
npoOeMbl, perraeMoi 3aJauu, BbICKA3bIBaTh UJCH, HAIICJICHHbIE HA TTOUCK
pellIeHusl, COMOCTaBISATH CBOM CYXICHHS C CYXICHHSIMH JIPYTHX
YYaCTHUKOB JMaNora, OOHApYy>KMBAaTh pa3lMyue M CXOJCTBO IMO3ULMUH, B
KOpPpEeKTHOU GopMe hopMyTupoBaTh pa3HOTIACHS, CBOM BO3PAKEHHUS;
NPEACTaBIATh  PE3YJNbTAThl  PEIICHUs 3a/1auu, HKCIIEPUMEHTA,
UCCJIEIOBAHUS, TIPOEKTA, CAMOCTOATENLHO BHIOUPATH (DOPMAT BBHICTYILICHUS
c y4€TOM 3aj1a4 Mpe3eHTAMU U OCOOCHHOCTEH ayAuTOpUU;

MOHMMATh M UCIOJB30BaTh MPEUMYIIECTBA KOMAaHAHON U MHAUBHUIYyaIbHOM
paboThI IIPU PEIICHNUN YYEOHBIX MaTEMaTUUECKHX 3a/1ay;

IPUHUMATH L€1b COBMECTHOM JEATENBbHOCTH, MJIAHHUPOBATh OPraHU3ALIMIO
COBMECTHOM paloThl, pacnpenensTb BUIbl pPabOT, JOroBapUBaThHCA,
o0CyX)aTh MPOLIECC U Pe3yabTaT padoThl, 0000IaTh MHEHUS HECKOJIbKUX
JIIOJICH;

y4acTBOBaTh B TPyHmoBbIX ¢dopmax paboTel (0OCyxkaeHusi, OOMEH
MHEHHUSIMHU, MO3TOBbI€ IITYPMBI U JIPYTHE), BHIIOIHATH CBOIO YacTh pabOThI
U KOODAMHHPOBATH CBOM JICHCTBUS C JAPYTMMH WICHAMH KOMAaHJPbI,
OLICHMBATh KAauyeCTBO CBOETO BKJIaga B OOLIMI MPOAYKT MO KPUTEPHSIM,
c(OpMyJIMPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUSI.

PeryasiTuBHbIC YyHUBEpPCAJIbHbIC Y4eOHbIE 1eliCTBUS

Camoopranusamnus:

CaMOCTOATENILHO COCTABJIATH IUJIAH, aJITOPUTM pPEIIeHHs 3a1ayd (WM €ro
4acTh), BBIOMpaTh CHOCOO pElIeHUs C YYETOM HMMEIOUIMXCS PECypcoB U
COOCTBEHHBIX BO3MOYKHOCTEW, apryMEHTUpPOBaTb U KOPPEKTHPOBATh
BapUAHTHI pEIICHUN C Y4ETOM HOBOW MH(MOPMAITUH.

CﬂMOKOHTpOJIb, AMOIMOHAJIbHbINA HHTEJJIEKT:

BJIAJIETh CIIOCOOAMU CaMOIIPOBEPKH, CAMOKOHTPOJIS IIPOLIECCa U pe3yJIpTaTa
peneHns MaTeEMaTHIECKOM 3a/1a4u;

MPEABUAETH TPYIAHOCTHU, KOTOPBIE MOT'YT BO3HUKHYTh IIPU PELICHUU 3a/1a4H,
BHOCHUTH KOPPEKTUBBI B JESATEILHOCTh HAa OCHOBE HOBBIX OOCTOSITENIBCTB,
HaWJIEHHBIX OIUOOK, BBISIBICHHBIX TPYIHOCTEH;

OLICHUBATh COOTBETCTBUE PE3yJIbTaTa AEATEIBHOCTHU OCTABICHHOM L€ U
YCIIOBUSIM, OOBSCHATHh MPUYUHBI JTOCTHOKCHHUS WIM HEIOCTHKEHUS UENH,
HaXOAUTh OIIUOKY, 1aBaTh OLIEHKY TPUOOPETEHHOMY OIIBITY.



INPEAMETHBIE PE3YJIBTATDBI

K xoniy oOyuenus B 7 Kjacce oOyYaroUIMiiCs MOJYYHUT CIIEIYIOUIUE
IIPEAMETHBIE PE3YIIBTATHI:

Yurate wuH(OpMalMIO, MNPEACTABICHHYI0 B TaOmuIax, Ha [auarpaMmax,
NPEACTaBIATh JAHHBIE B BUJE TaOJMIl, CTPOUTH JUArpaMMbl (CTOJIOMKOBBIE
(cTonibyaThie) M KPYroBhIe) 10 MAacCHBaM 3HAUYCHUH.

OnucelBaTh W HMHTEPHPETHUPOBATH  pPEAJIBHBIE  YHUCJIOBBIE  JIAHHBIE,
IIPEICTABICHHBIE B TA0JINIIAX, HA IUAarpammax, rpaukax.

Hcnonp30BaTh i1 ONMCAHUSA JAHHBIX CTAaTUCTUYECKUE XapPaKTEPUCTUKH:
cpenHee apudMeTHyecKoe, MeJlMaHa, HauOoJblllee U HaUMEHbIEe 3HAYCHUS,
pa3max.

NmMeTs mnpencraBleHUE O CIIydalHOM HM3MEHUYMBOCTH HA IIpUMEpax IIEH,
(U3MYECKUX BEIMYUH, AHTPOMOMETPUYECKUX JIaHHBIX, UMETh IPEICTABICHHUE O
CTaTUCTUYECKON YCTOMYNBOCTH.

K koHny oOyueHus B 8 kuacce oOydaromIMHCA MOJIYYUT CIEIYIOIINE
IIPEIMETHBIE PE3YJIbTATHI:

W3BnekaTe u npeoOpa3oBbIBATh HH(POPMALIUIO, MPEICTABICHHYIO B BHJE
Tabaul, quarpamm, rpadukoB, IPEACTABISATh JaHHBIC B BHUJIE TAOJIMII, TUArPaAMM,
rpaduKoB.

OnuceiBaTh JaHHBIE C MOMOIIBIO CTATUCTUYECKUX IOKA3aTeNed: CpeaHUX
3HAYEHUN U Mep paccenBaHus (pa3max, JUCIEPCHS U CTAHIAPTHOE OTKIOHEHUE).

HaxoauTh 4acTOThl YMCIOBBIX 3HAYEHUM U YACTOTHI COOBITHI, B TOM YHCJIE
10 pe3yJbTaTaM U3MEPEHUN U HAOIIOACHHM.

HaxonuTh BEpOATHOCTH CIydalHBIX COOBITUH B OMBITAaX, 3HAas BEPOSTHOCTH
AIIEMEHTapHbIX COOBITHI, B TOM 4YHCI€ B ONBITaX C PaBHOBO3MOXHBIMHU
AJIIEMEHTAPHBIMU COOBITUSIMHU.

Hcnonb3oBaTh rpauyeckue MOJENH: AEPEBO CIYy4allHOTO 3KCIEPUMEHTA,
JAyarpaMMBbl DWiiepa, YuciaoBas mpsmasi.

OnepupoBaTh MOHATUSMH: MHOXECTBO, IOJAMHOXXECTBO,  BBIIIOJIHSTH
omepalyy HajJ MHOXECTBAMHM: OObEIUHEHHE, NepeceyeHue, JOIOJIHEHUE,
MEPEYUCIATDH SJIEMEHTBI MHOYKECTB, IPUMEHSATH CBOMCTBA MHOKECTB.

Hcnonb3oBaTh Tpaduueckoe MpEeACTaBICHUE MHOXECTB W CBA3EH MEXIy
HUMU JUIsSI ONTMCAHUs MTPOLIECCOB U SIBJICHUM, B TOM YHWCJIE TIPU PELICHUM 3a7a4 U3
JIPYTUX Y4EOHBIX MPEIMETOB U KYypPCOB.

K koHmy oOyueHuss B 9 kuacce 0OydaromIMHCA MOJIYYUT CIEIYIOIINE
MIPEAMETHBIE PE3YIIBTATHI:
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W3Bnekate u mpeoOpa3oBbBaTh WH(OpMAIUIO, TPEACTABICHHYIO B
pa3TUYHBIX HMCTOYHMKAX B BHJAE TaONWIl, nuarpamm, rpauKoB, MPEICTaBISATH
JTaHHBIC B BUE TaOIUIl, 1Uarpamm, rpaduKoB.

Pemate 3amaunm opraHu30BaHHBIM MEepeOOpPOM BAapUAHTOB, a TaKXKe C
MCIIOJIb30BaHUEM KOMOMHATOPHBIX MPABUII U METO/IOB.

Hcnonb30BaTh oONucaTebHbIE XapaKTEPUCTUKU i1 MACCHUBOB YHUCIOBBIX
JAHHBIX, B TOM YHCIIE CPEJIHUE 3HAUCHUSI U MEPhI PACCEUBAHMUSI.

HaxonuTh 4acToThl 3HAYEHUI U YacTOTHI COOBITHSI, B TOM YHUCJE MOJIb3YSCh
pe3yibTaTaMu IPOBEIEHHBIX U3MEPEHUIN U HAOIIOICHUH.

HaxoauTh BEpOSITHOCTU CIIy4alWHBIX COOBITHII B MU3yUYEHHBIX OMBITAX, B TOM
YHUCJIE B OMbBITaX C PaBHOBO3MOKHBIMHU 3JIEMEHTAPHBIMH COOBITHSMH, B CEPHUIX
UCIIBITAaHUH 10 IEPBOTO YCIIeXa, B CEpUSIX UCTIBITaHUN bepHysuin.

NMeTs mnpencraBieHUE O CIy4allHOM BEIWYMHE W O paCIpEelIeNICHUH
BEPOSATHOCTEM.

NmMeTs mnpencraBieHUE O 3aKOHE OONBIIMX YHCET Kak O IMPOSBICHUU
3aKOHOMEPHOCTH B CIIy4allHON M3MEHUYMBOCTH U O POJIM 3aKOHA OOJBIINX YKCEI B
NpUPOE U OOIIECTBE.
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TEMATHYECKOE IINTAHUPOBAHUE
7 KIIACC

KounyecTBO 4acoB JIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM uudpoBbie
Ne ni/m P Konrposbubie IIpakTHyeckue (uubp )
NpOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
bu6mmoreka [IOK
1 I1 2
DEACTABIICHHE HAHHbIX 7 https://m.edsoo.ru/7f415fdc
bu6mmoreka [IOK
2 8 1
OnucatesbHas CTaTucTHKa https://m.edsoo.ru/7f415fdc
bu6mmoreka [IOK
3 i 6 1
CrryaiHas H3MEHIMBOCTS https://m.edsoo.ru/7f415fdc
bu6mmoreka [JOK
4 B 4
BEJICHNC B TCOPHIO rpaoB https://m.edsoo.ru/7f415fdc
5 BeposTHOCTB M yacTOTa CIIy4aiiHOTO 4 | bubnuoreka [IOK
COOBITHS https://m.edsoo.ru/7f415fdc
bu6mmorexa [IOK
i 2
6 O0001enue, cucTeMaTH3alusa 3HaHUH 5 hitps://m.cdsoo.rw/7F415fde
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 2 5
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8 KUIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HanmeHoBaHMe pa3/iejioB U TeM ungpoBbie
Ne i/ P Kourposbubie IIpakTHyeckue (1ubp )
NpOrpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchl
bu6mmoreka [IOK
1 I1 7 4
OBTOpeRHC kypea [ Ktacea https://m.edsoo.ru/7f417fb2
) OnmcarenpHas craTucTuka. PaccemBanne 4 bubmuorexa [JOK
JTAHHBIX https://m.edsoo.ru/7f417fb2
bubmuorexa [JOK
M 4
3 HoAeCTBa https://m.edsoo.ru/7f417{b2
bu6mmoreka [IOK
4 B i 0 6 1
CPOATHOCTE CTYHAMHOTO COOBITHA https://m.edsoo.ru/7t417fb2
bu6mmoreka [IOK
5 B 4
BECHHE B TEOPHIO rpagon https://m.edsoo.ru/7t417fb2
. bubnuorexa [JOK
6 Crnyuaiitie COObITA 8 https://m.edsoo.ru/7f417fb2
bu6mmoreka [IOK
7 i 4 2
O0001enue, cucTeMaTH3alus 3HaHUH https://m.edsoo.ru/TF41 7ib2
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 1
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9 KUIIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HauMenoBanue pa3aesoB M TeM nudpoBLIe
Ne i/ P Kourposbubie IIpakTHyeckue (1ubp )
NPOrpamMmbl Bceero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
bu6mmoreka [IOK
1 I1 8 4
OBTOPEHHE Kypea ¢ Kitacca https://m.edsoo.ru/7f41a302
bu6mmoreka [IOK
2 0 4 1
DIIEMEHTEI KOMOUHATOPUKH https://m.edsoo.ru/7f41a302
3 T'eomeTpuueckas BEpOATHOCTD 4 bubmmorexa LHOK
p p https://m.edsoo.ru/7f41a302
b K
4 Ucnbitanus bepuymu 6 1 nommorexa 110
https://m.edsoo.ru/7f41a302
N bubmuorexa [JOK
> CrysaitHas pemanna 6 https://m.edsoo.ru/7f41a302
bu6mmoreka [JOK
1 1
6 ObobmeHnue, KOHTpOITH 0 https://m.edsoo.ru/7f41a302
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34 1 2
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IHOYPOYHOE IIVTAHUPOBAHUE

7 KIIACC
KoJunyecTBO 4acoB DJIeKTPOHHbIE
Ne ara undpoBbie
Tema ypoka Kourpoububle IIpakTHyeckue A p
n/n Bcero u3ydyeHusi oOpa3zoBaTejbHbIE
padoThI padoThI
pecypcsbl
[IpencraBneHue qaHHBIX B
1 % s A 1 https://m.edsoo.ru/ac2e96e2
TabIMIax
[IpakTudeckue BHIYUCICHUS 110
2 5 1 https://m.edsoo.ru/8ecd1869
TaOJIMYHBIM JAHHBIM
W3Bneyenue u HHTEPIIpETALIUS
3 ; prpeTal 1 https://m.edsoo.ru/8987f12d
TaOJIMYHBIX TaHHBIX
4 [IpakTuueckas padora "Tabnuipr" 1 1 https://m.edsoo.ru/2f9bc644
I'padmueckoe npencraBneHne
AHHBIX B BUJI€ KPYTOBBIX,
5 a J1C KPYT 1 https://m.edsoo.ru/a5b2cf86
CTOJIOUKOBBIX (CTOIOUYATHIX)
TUarpamMmm
UreHue U TOCTPOCHHUE UarpaMM.
6 ITpumeps! nemorpaduveckux 1 https://m.edsoo.ru/e9feccc?
auarpamm
[IpakTuueckas pabora
7 . ﬁ) aPp I 1 https://m.edsoo.ru/7dff9617
narpaMMbl
Yucnossie Habopbl. CpenHee
8 o p pedl 1 https://m.edsoo.ru/2b8221d1
apupMeTHIECKOE
Yucnossie Habopbl. CpenHee
9 1 https://m.edsoo.ru/e6d216a5

apupMeTHIecKoe
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MCI[I/IaHa quCJI0BOI'O Ha60pa.

10 o https://m.edsoo.ru/5cf8 112
Y CTOWYHUBOCTh MEIUAHBI
Menaunana 9uciioBoro Habopa.

11 . https://m.edsoo.ru/d2d4569f
VY cTONUYHMBOCTE MEIUAHBI
IIpaktrueckas padora "Cpennue

12 p " p peA https://m.edsoo.ru/95ec3278
3HAYEHMUS
Haubounblee 1 HanMeHbIIIEE

13 3HAYCHHMS YUCIIOBOTO Habopa. https://m.edsoo.ru/c7f23518
Pa3zmax
Haubonbliee 1 HanMeHBIIIEE

14 3HAYCHHMS YUCIIOBOTO Habopa. https://m.edsoo.ru/f99d8e3d
Pa3zmax
Haubonbliee 1 HanMeHBIIIEE

15 3HAYEHMS YUCITIOBOTO Habopa. https://m.edsoo.ru/f3af73eb
Pasmax
KonTponbHas paboTa mo Temam

16 "[IpencraBneHue JaHHBIX. https://m.edsoo.ru/ab6cac41
OnucarenbHas cTaTHCTHKA"
CrnyuaiiHas U3MEHYHMBOCTh

17 e https://m.edsoo.ru/fb3dff96
(mpumepsl)
YacToTa 3HaYEeHUHA B MACCHBE

18 https://m.edsoo.ru/6eb143d6
JTAHHBIX

19 I'pynmupoBka https://m.edsoo.ru/e27939cf

20 I'ncrorpammel https://m.edsoo.ru/bf641dcl

21 I'ucrorpammer https://m.edsoo.ru/d4d6823d
IIpaktrueckas padora "Cayyaiinas

22 P p i https://m.edsoo.ru/35f7af32

U3MEHYUBOCTE"
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23

24

I'pad, Bepmuna, pedpo.
[IpencraBienue 3a1a4u ¢ MOMOIIBIO
rpada

CreneHbp (BaJIGHTHOCTD) BEPILUUHBL.
Yucno pébep u cymmapHas CTENeHb
BepiuH. Llenb u nuki

https://m.edsoo.ru/7f8a3ca7

https://m.edsoo.ru/ba6e5727

25

26

27

Hens u k. [TyTs B rpade.
I[IpencraBienune o cBs3HOCTH rpada

[TpexncraBnenue 06
OpPHEHTHUPOBAHHBIX Ipadax

CiyuaiiHblli OIIBIT U CIIy4ailHOE
coObITHE

https://m.edsoo.ru/6d6284a7

https://m.edsoo.ru/7¢36f7b6

https://m.edsoo.ru/d67ad15b

28

BeposiTHOCTB 1 9acToTa COOBITHSL.
Ponp ManoBeposTHBIX 1
MPaKTUYECKH IOCTOBEPHBIX
COOBITHI B IPUPOJIE U B OOILECTBE

https://m.edsoo.ru/49dff6¢c6

29

30

Momnerta u urpanbHasi KOCThb B
TEOPUH BEPOATHOCTEN

[TpakTuyeckas padora "Hactora
BbINIaJIeHUs opJa"

https://m.edsoo.ru/91dce64d

https://m.edsoo.ru/1bcl4fba

31

KonTponbhas pabora no remam
"CrnyualiHasi "3MEHYUBOCTb.
I'padsl. BepostHOCTh CityuyaiiHOro
coObITHS"

https://m.edsoo.ru/f75b27aa

32

[ToBTOpenwue, 0600IIEHNE.
[IpencraBnenue qaHHBIX

https://m.edsoo.ru/cf81ea2c

33

IToBTOpenue, o0o0IIEHNE.

https://m.edsoo.ru/c4832ae3
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‘ OmnuncarenbHas CTaTHCTHKA

34 [ToBTOpenue, o6o0IEHNE.
BeposiTHOCTB ciTydaifHOTO COOBITHS

OBIIEE KOJIMYECTBO YACOB I10
I[TPOIT'PAMME

34

https://m.edsoo.ru/ff852c4c
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8 KUIACC

Kosun4vecTBo 4acoB DJIeKTPOHHbIE
Ne ara uudposbie
Tema ypoka Kourpoabubie IIpakTuyeckue o p
n/n Bcero u3ydyeHusi oOpa3zoBaTesbHbIE
padoThI padoThI
pecypchl

IIpencraBnenue JaHHBIX.

1 ped A 1 https://m.edsoo.ru/f1ace7d7
OnucarenpHas CTaTUCTUKA
Cnyuaiinas u3amMeHunBoCTh. CpeHue

2 ya pelt 1 https://m.edsoo.ru/5a5b4f73
YHCIIOBOTO Habopa
Crnyuaiinble coObiTus. BepositHocTH

3 1 https://m.edsoo.ru/28589731
Y 4aCTOTHI
Kitaccnueckue monenu reopun

4 BEPOSITHOCTEN: MOHETA U UTPAJIbHAS 1 https://m.edsoo.ru/a9e3f89d
KOCTh

5 OTKJIOHEHUS 1 https://m.edsoo.ru/9d8a31f6
Jucnepcust 4nciioBoro Habopa 1 https://m.edsoo.ru/e53492d9
CraHmapTHOE OTKIIOHEHUE YHCIIOBOTO

7 Aap 1 https://m.edsoo.ru/2959dafe
Habopa

8 JlnarpaMMbl pacCEMBaHUs 1 https://m.edsoo.ru/Se3c3ede

9 MHOXeCTBO, MOAMHOKECTBO 1 https://m.edsoo.ru/f5843f2¢
Onepanuu HaJ MHOKECTBAMM:

10 o0beIMHEeHNE, TTIepeCcEeUCHHE, 1 https://m.edsoo.ru/cca6d57d
JIOTIOJTHEHUE
CBolicTBa onepanui Hajl

11 MHOKECTBAMHU: TIEPEMECTUTEIIBHOE, 1 https://m.edsoo.ru/f458ad2¢c

COUCTATCIILHOC, paCIpCACIUTCIILHOC,
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BKIIOYCHUSA

12

13

14

I'paduueckoe npeacraBieHue
MHOKECTB

KonrtponbHas pabora no remam
"Cratuctuka. Muoxecrsa"
OeMeHTapHble COOBITHSL.
Crnyyaiinble cOOBITUS

https://m.edsoo.ru/4488a88b

https://m.edsoo.ru/celb7a8b

https://m.edsoo.ru/bcbe6bl 1

15

braronpusArcTByromue
AJIEeMEHTapHbIE COOBITHSI.
BepositHOCTH COOBITHI

https://m.edsoo.ru/96aeeb49

16

17

18

bnaronpusitcTByromue
AJIEeMEHTapHbIE COOBITHSI.
BepositHOCTH COOBITHI

OnbITH C paBHOBO3MOKHBIMU
3JIEMEHTAPHBIMHU COOBITHUSAMHU.
Crnyyvaiinslii BBIOOp
OnbITH C paBHOBO3MOKHBIMU
3JIEMEHTAPHBIMHU COOBITHUAMU.
Crnyyvaiinelii BBIOOp

https://m.edsoo.ru/4e9f497f

https://m.edsoo.ru/ac4dddb9

https://m.edsoo.ru/4cc72775

19

[IpakTuueckas pabora "OmnbITh C
PaBHOBO3MOKHBIMH 3JI€EMEHTAPHBIMU
coObITUSIMH"

https://m.edsoo.ru/13db1cd5

20

21

Hepeso

CBoiicTBa fiepeBa: €IUHCTBEHHOCTh
MyTH, CYIIECTBOBAHHE BUCSUCH
BEPIINHBI, CBS3b MEXK]LY YHCIOM
BEPILKH U YucIoM pEdep

https://m.edsoo.ru/a2b7fc4d

https://m.edsoo.ru/c4dcc82df
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22

[TpaBuiio yMHOKEHUs

https://m.edsoo.ru/29al112f6

23 [IpaBuio yMHOXKEHUS https://m.edsoo.ru/77£553d1
24 [IpoTrBOMOI0XKHOE COOBITHE https://m.edsoo.ru/491f41c2
narpamma Jiiepa. O0beanHeHne u

25 Huarp pa. ~obel https:/m.edsoo.ru/6531a83d
nepecedeHne coObITHI
HecoBmectHbie coObITHsI. DOopMyna

26 . https://m.edsoo.ru/b855668a
CJIO’KEHUS BEPOSTHOCTEHN
Hecosmectnbie coObiTus. ®opmyna

27 . https://m.edsoo.ru/d38f4414
CJIOKEHHSI BEpOSTHOCTEH
[IpaBuiI0 yMHOXEHUS BEPOATHOCTEM.

28 VYcnoBHas BEpOSITHOCTb. https://m.edsoo.ru/84eb31f7
HesaBucumplie coObITHs
[IpaBuiI0 yMHOXEHUS BEPOATHOCTEM.

29 VYcnoBHas BEpOSITHOCTb. https://m.edsoo.ru/336b3bf4
HesaBucumplie coObITHS
IIpencraBieHue cay4aitHOro

30 peit I https://m.edsoo.ru/dc59673¢
SKCIEpPUMEHTA B BUJE JIEpEBa
[IpencraBnenue cirygyaitHOTO

31 pea i https://m.edsoo.ru/be3d2bc3
SKCIEpPUMEHTA B BUJE JIepEBa
[ToBTOpEeHnue, 06061IEHNE.

32 [IpencraBienue JaHHBIX. https://m.edsoo.ru/8b65acae
OnucarenpHas CTaTUCTHUKA

33 [ToBTOpenue, o6oduenue. ['padsl https://m.edsoo.ru/e9cad9a7
KonTponbhas paboTa no remam

34 "Cnyuaiinble cOOBITHS. BeposaTHOCTS. https://m.edsoo.ru/9ec7694d

I'pader"
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9 KUIIACC

Kosaun4vecTBo 4acoB DJIeKTPOHHbIE
aTa nudpoBbie
Nen/m Tema ypoka Kontpoabubie IIpakrnueckue A p
Bcero u3ydyeHusi oOpa3zoBaTesbHbIE
padoThI padoThI
pecypcnl
1 IIpencraBnenue qaHHBIX 1 https://m.edsoo.ru/42a4612d
2 OmnuncarenbHas CTaTUCTHKA 1 https://m.edsoo.ru/9b4b1a39
3 Onepanuu Haj COOBITUIMU 1 https://m.edsoo.ru/635a2¢36
4 He3aBrcuMoCTh COOBITHI 1 https://m.edsoo.ru/5fab7¢34
KomMb6unaTtopHoe npasuiio
5 1 https://m.edsoo.ru/223a8499
YMHOKEHHUS
[TepectanoBku. @akTopuail.
6 . 1 https://m.edsoo.ru/d7c96eae
CoueTaHMs M YUCJIO COUSTaHMI
7 Tpeyronbuuk Iackans 1 https://m.edsoo.ru/64d64bd2
[IpakTnueckas pabora
"Beruucienue BepoITHOCTEN ¢
8 1 1 https://m.eds00.1ru/8769d19c¢c
MCIIOJIb30BAaHUEM KOMOMHATOPHBIX
(GyHKLUHN 3J€KTPOHHBIX Ta0nmun"
['eomeTpuyeckas BEpOSTHOCTb.
Cray4yaiiHBIA BEIOOD TOUKH U3
9 i P 1 https://m.edsoo.ru/a7ded89b
¢burypsl Ha MJIOCKOCTH, U3 OTPE3KA,
U3 JIyTU OKPY>KHOCTH
I'eomeTpuueckast BEpOSITHOCTb.
CrayJaiiHbIi BEIOOP TOYKH U3
10 i P 1 https://m.edsoo.ru/ed2557£5

¢burypsl Ha MJIOCKOCTH, U3 OTPE3KA,
U3 IyTU OKPYKHOCTHU
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11

12

13

['eomeTpryeckast BEpOSATHOCTbD.
Ciy4aifHbIl BBIOOpP TOYKH U3
burypsl Ha MIOCKOCTH, U3 OTPE3Ka,
U3 JIyTU OKPY>KHOCTHU

['eomeTpryeckast BEpOSATHOCTbD.
Ciy4aifHbIl BBIOOpP TOYKH U3
burypsl Ha MIOCKOCTH, U3 OTPE3Ka,
U3 IyT'H OKPY>KHOCTH

HcneiTanue. Ycenex u Heyaayva.

Cepus ucbITaHUN 10 TIEPBOTO
ycmexa

https://m.edsoo.ru/d7adde63

https://m.edsoo.ru/3137f5b8

https://m.edsoo.ru/8b623593

14

HcneiTanue. Ycenex u Heyaaya.
Cepust UCTIBITAHUMN JI0 TIEPBOTO
ycnexa

https://m.edsoo.ru/1da9849a

15

16

17

HcnwiTanue. Ycnex u Heyaaya.
Cepust UCTIBITAHUMN JIO TIEPBOTO
ycrexa

Hcnbrranus beprymnn.
BeposiTHOCTH cOOBITHH B cepun
ucnbITaHui bepHymmn
Hcnbitanusa beprysmm.

BeposiTHOCTH COOBITHI B cCeprH
ucneITanui bepnyimn

https://m.edsoo.ru/17523¢e2e

https://m.edsoo.ru/bb7c97bl1

https://m.edsoo.ru/acf1bd99

18

[TpakTnueckas pabota "HcnpiTanus
beprymmm"

https://m.edsoo.ru/2ba6ee3d

19

20

CrnyJaifHasi BeTMYMHA U
pacnpeneneHre BepOosSTHOCTEN

Marematnueckoe oXXKUIaHUE U

https://m.edsoo.ru/6e5al4aa

https://m.edsoo.ru/9dd13d16
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JIACTIEPCUS CITyYatHON BEJTUYUHBI

21

[IpumMeprr MaTeMaTU4ECKOTO
0’KMJIaHMS KaK TEOPETUYECKOTO
CpCAHCIO 3HAUCHU A BCIIMYNHBI

https://m.edsoo.ru/4821c52¢

22

23

IToHsTHE 0 3aKOHE OOJIBIINX YHCE

N3MepeHne BeposITHOCTEM C
MOMOIIBIO YaCTOT

https://m.edsoo.ru/7aeb1879

https://m.edsoo.ru/7d54c1£3

24

25

26

[Ipumenenne 3akoHa OOIBIINX
qHce

O00011eH1Ee, CHCTEMAaTA3 AL
sHanuid. [IpencraBieHne JaHHBIX

O0001enne, cucTeMaTA3aIus
3Hanui. OnucareabHast CTAaTUCTHKA

https://m.edsoo.ru/3e668222

https://m.edsoo.ru/d619222d

https://m.edsoo.ru/6bdd993e

27

O06006111EH1E, CHCTEMATU3ALIHS
3HaHuil. [IpencraBnenre naHHbIX.
OmnucarenbHas CTaTUCTHKA

https://m.edsoo.ru/a7fe7df2

28

29

30

O00011eH1Ee, CHCTEMAaTH3ALUSA
3HaHUU. BEposSITHOCTH CiIydyaliHOTO
COOBITHS

O00011en1Ee, CHCTEMAaTH3 AU
3HaHUU. BeposATHOCTH Cily4allHOTO
COOBITHUS. DIIEMEHTBI
KOMOMHATOPUKH

O0001IeHNEe, CHCTEMATA3AIUA
3HaHUH. DIEMEHTHI
KOMOWHATOPUKH

https://m.edsoo.ru/lef4clal

https://m.edsoo.ru/924a35e9

https://m.edsoo.ru/c3edec93

31

O0001Ienre, cucTeMaTH3aIus

https://m.edsoo.ru/3d73363¢e
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3HAHUU. DJIEMEHThI
KoMOuHaTtopuku. CirydaifHbIe
BEJIMUMHBI U pacrpeesieHus

O0001enue, cucTeMaTA3aIus

32 3HaHu. Ciy4aliHble BEJIMYMHBI U 1 https://m.edsoo.ru/3856c8e9
pacnpezeneHus
33 Wrorosas koHTposibHasA paboTa 1 https://m.edsoo.ru/d522cc5f
34 O6O6IEI6HH6’ CHCTEMATH3ATI 1 https://m.edsoo.ru/1712e9¢e1l
3HAHUH
OBUIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME
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IPOBEPSIEMBIE TPEEOBAHUS K PE3YJHBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM ITIPOI'PAMMBI

7 KJIACC
Kon .
IIpoBepsiemble MpeIMeTHbIE Pe3yJIbTATHI 0CBOCHHS] OCHOBHOI
NpoBePSIeMOro N
00pa3oBaTeIbHON MPOrpaMMbl OCHOBHOT0 00111er0 00pa30BaHusI
pe3yjabTara
5 BeposiTHOCTB U cTaTUCTHKA
Uwurare nHPOpPMAIIUIO, TPESICTABICHHYIO B Ta0JIMIIAX, HA JUarpaMmax,
5.1 NMPEeACTABIATh JIaHHBIE B BHJE TaOJIMI, CTPOUTH JHArpaMMBbI
(cronOuKoBbIe (CTONOYATHIE) U KPYTOBbIE) 110 MacCUBaM 3HAUE€HUI
- OnuceiBaTh W UWHTEPIPETUPOBATH peajbHBIC YHUCIIOBHIC JaHHEIC,
MpeACTaBICHHBIC B Ta0IUIAX, HA TMarpaMmax, rpadukax
Ucnons3oBath TUTSL OIMCAHUS JTAHHBIX CTaTUCTUYECKUE
5.3 XapaKTePUCTHKU: cpeHee apudMeTndeckoe, MeInana, HanOoIbIIee U
HaWMEHbIIIEE 3HAYCHHS, pa3Max
Nwmets npencTaBieHue o ciiydaiiHON M3MEHYMBOCTH Ha IpUMeEpax LieH,
5.4 (U3MYECKUX  BEIIMYMH, aHTPONMOMETPUYECKHX JAHHBIX, UMETh
MIPE/ICTAaBJICHHUE O CTATUCTUYECKON YCTOMYUBOCTH
8 KJIACC
Kon .
IIpoBepsiemble MpeIMeTHbIE Pe3yJILTATHI 0CBOCHHSI OCHOBHOIM
NpoBepPsieMoOro N
o0pa3oBaTe/ibHOI MPOrpaMMbI OCHOBHOT'O 00111eT0 00pa30BaHUs
pe3yJbTara
5 BeposiTHOCTB 1 cTaTUCTHKA
N3Biekath W TIpeoOpa3oBBIBATh HH(POPMAIHIO, MPEACTABICHHYIO B
5.1 BUJe TaONWI, auarpamm, rpadukoB, MPEACTaBIATh JaHHBIE B BUIE
TabNIu, IUarpaMM, rpagukoB
OnucelBaTh JaHHBIE C MOMOINBK CTAaTUCTHYECKUX IIOKA3aTeleit:
52 CpeIHUX 3HAYEHUH U Mep pacceuBaHus (pa3max, TUCHEpCUs U
CTaH/IapTHOE OTKJIOHEHHE)
5.3 HaxoauTh 4acTOTHI YHUCIOBBIX 3HAYEHHUH M YaCTOTHI COOBITHH, B TOM
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YHUCJIe 10 Pe3yJIbTaTaM U3MEpPEHUHN U HAOJII0ICHHIA

HaXO,I[I/ITB BEPOATHOCTHU CHy‘I&ﬁHHX COOBITUH B OIIbITaX, 3Haid

54 BEPOSTHOCTH 3JIEMEHTApHBIX COOBITUH, B TOM YHCJIE€ B OIBITaX C
PaBHOBO3MOYKHBIMH 3JIEMEHTAPHBIMU COOBITHSIMU
ss Hcnonp3oBate  rpaduuecKkue  MOAETH:  JIEPEBO  CIydailHOTO
' 9KCIEPUMEHTA, TuarpaMMbl Diiiepa, yuciaoBas npsmas
OmnepupoBaTh MOHATHUAMHU: MHOXECTBO, IOJMHOYKECTBO; BBINOJIHAThH
s6 olepanuy  HaJ  MHOXXECTBaMHU:  OOBEIUHEHHME, IIEPECEUEHHUE,
' JIONIOJIHEHHE; TIEPEUUCIIATh 3JIEMEHThI MHOKECTB, IPUMEHATh CBOICTBA
MHOYECTB
Hcnonp3oBate Tpaduueckoe MpeiCcTaBICHHE MHOXECTB U CBS3eH
5.7 MEXJy HUMH Ul OMMCAHUS MPOLECCOB U SIBJICHU, B TOM 4YUCIIE IpU
pelIeHNH 331249 U3 APYIHX YIEOHBIX MPEIMETOB U KYPCOB
9 KIIACC
Kon .
IIpoBepsiemble npeaMeTHbIE Pe3yJIbTAThI 0CBOCHHS] OCHOBHOM
NPOBePsIeMOro .
00pa3oBaTeJIbHOM MPOrPaMMbI OCHOBHOT'0 00111er0 00pa30BaHus
pe3yJabTara
5 BeposiTHOCTB M cTaTHCTHKA
W3BnekaTh U mpeoOpa3oBbIBaTh MH(POPMALUIO, NPEICTABICHHYIO B
5.1 pa3IMYHbIX HCTOYHUKAX B BUJE TaOMUL, AWarpaMmM, TIpaduKoB,
MPEJCTABIATh JaHHBIE B BUJIE TAOIUII, JHarpamMm, rpadukoB
ss Pemrare 3asaun OopraHW30BaHHBIM NEepeOOPOM BapHUAHTOB, a TaKXkKe C
' WCTIOJIh30BAaHNEM KOMOMHATOPHBIX MTPABUI U METO/IOB
Hcnonb3oBaTh  omucarenbHble  XapaKTEpPUCTHKH Ul  MacCHBOB
5.3 YHCIIOBBIX JAaHHBIX, B TOM UYHCIIE CpEIHHE 3HAYCHUS W MEpHI
paccerBaHUs
4 HaxoanuTe 49acTOTHl 3HAUEHWH W YACTOTHI COOBITHS, B TOM YHCIIE
' MOJIb3YACh Pe3yIbTaTaMH NMPOBEAEHHBIX U3MEPEHUH U HAOII0IeHUI
HaxoauTpe BepOsATHOCTH CIy4alHbIX COOBITUN B M3YYEHHBIX ONbBITAX, B
5.5 TOM 4YHCJIE€ B OIBITaX C PAaBHOBO3MOXXHBIMH 3JIEMEHTapHBIMU

COOBITUSIMHM, B CEpUSAX HCIBITAHUNA 10 TEPBOrO yclexa, B Cepusix
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ucnbslTaHui bepHyim

5.6

5.7

Nmets mpencraBieHre O CIydyalHOM BEIMYMHE U O paclpeneseHUN

BEPOATHOCTEMN

HNmeTh IpeaACTaBICHHUE O 3aKOHC OOJIBIINX YHCEN KaK O IIPOABJICHUN
3aKOHOMCPHOCTH B CquaﬁHOﬁ HU3MCHYUBOCTU MU O POJHM 3aKOHaA

OOJIBILINX YKCEI B IPUPOJIE U OOIIECTBE
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IMPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

7 KIIACC
Kon IIpoBepsieMblii 3JIEMEHT COJIePKAHUS
5 BeposTHOCTh U cTaTUCTHKA
[IpencraBienue AaHHBIX B BUAE TaOJHIl, AUarpamm, rpadukoB. 3amoIHEHUE
TaONMI], YTEHUE WU TOCTPOCHHUE IUarpaMm (CTOJOMKOBBIX (CTOJIOYATBIX) M
5.1 KpyroBeix). UYUteHwe TpaduKOB peanbHBIX mporeccoB. l3BnedeHnwue
uH(pOpMallMd W3 JUarpaMM U TaONUIl, MCIOJb30BAHHE M WHTEPIIPETALUS
JAHHBIX
OnwucarenbHasi CTaTHCTUKA: cpenHee apu(METHUECKoe, MEIHaHa, pa3Max,
5.2 HauOoJIbIllee U HAMMEHbIIIEe 3HAYEeHUSI Habopa YMCIOBBIX JaHHBIX. [Ipumepsr
CIIy4ailHOM U3MEHYHUBOCTH
CrnyuyaliHplli SKCIIEpUMEHT (OIBIT) M ciay4yaiiHoe coOwiThe. BeposTHOoCTh U
53 yactoTa. Poibp MaloBEepOSATHBIX M MPAKTHUYECKH TOCTOBEPHBIX COOBITUH B
npupoie u B obmecTse. MoHeTa U UrpajbHas KOCTh B TEOPHU BEPOSTHOCTEH
I'pad, Bepmmua, pedpo. Crenenp BepmuHbL Yucio pédbep m cymmapHas
54 cTernieHb BepiiuH. [Ipeacrasnenue o cBsa3Hoctu rpada. Llenu u nukinsl. [lytu
' B rpadax. OO0xon rpada (sinepoB mnyTth). llpencraBnenue 00
opueHTupoBaHHOM rpade. Pemenne 3amau ¢ momorisio rpadoB
8 KIIACC
Kon IIpoBepsieMblii JJIEMEHT COAEPKAHUSA
5 BeposaTHOCTh U cTaTUCTHKA
5.1 [IpencraBieHne qTaHHBIX B BUE TAOMUII, TUarpaMM, TpadukoB
55 MHOXecTBO, D3JIEMEHT MHOXXECTBa, TMOAMHOXeCTBO. Ormnepauuu  Haj
' MHO’KECTBaMU: 00bEIMHEHNE, TIepeceueHre, J0MOJTHEHNE
5 3 CBolicTBa onepanuii HaJl MHOKECTBAMU: MIEPEMECTUTENBHOE, COYETATEIBHOE,
' pacmpeaenuTeNbHOe, BKIIOYCHHUS
54 Hcnonp3oBanue rpaduyeckoro MNpeACTaBICHUS MHOMKECTB Ui ONUCAHUS

PCAIBHBIX ITPOLECCCOB U ﬂBHCHHfI, IIpu pCHICHUHA 3a1a4.
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W3mepenune paccemBaHusi JaHHBIX. Jlucmepcuss U CTaHAApTHOE OTKIOHEHHE

> YKCJI0BBIX HA0OPOB. J[MarpaMMa paccenBaHus
DneMeHTapHbIe COOBITHS CIIy4ailHOTO onbiTa. Ciy4aifHble COOBITHS.
s6 BepostHoct coOpiTuii. ONBITBI ¢ PaBHOBO3MOXKHBIMHU 3JIEMEHTAPHBIMU
. coobitusiMu.  CryyaiiHpiii  BeIOOp. CBSI3p MEXIYy MAJOBEPOSTHBIMH U
MPAKTUYECKHU TOCTOBEPHBIMU COOBITUSMU B IIPUPOJIE, OOIIECTBE U HAYKe
HepeBo. CBolicTBa J€peBbEB: E€AUMHCTBEHHOCTh IIyTH, CYIIECTBOBAHUE
5.7 BHCSIYCH BEPIINHBI, CBSA3b MEXTY YUCIIOM BEPIIUH U yucioM péoep. [IpaBuio
yMHOXXeHUs. Perienne 3a1a4 ¢ noMomsio rpagos
[IporuBononoxkueie coObiTus. Jluarpamma Ditnepa. OObenuHeHHE U
5.8 nepeceyeHne coObiTuil. HecoBmecTHble coObITHS. DoOpMmyna CIHOKEHHS
BEPOSATHOCTEMN
5.9 YcnoBHast BeposiTHOCTB. [IpaBuino ymHosxenus. HezaBucumelie coObITHS
[IpencraBineHue »sKcnepuMeHTa B BuAe JepeBa. Pemenue 3agad  Ha
5.10 HAaXO0’KJICHUE BEPOSITHOCTEM C MOMOIIBIO JEpeBa CIy4ailHOTO 3KCIIEPUMEHTA,
nuarpamMm Disepa
9 KUJIACC
Kon IIpoBepsieMblii 3JIEMEHT COAEPKAHMS
5 BeposiTHOCTB M cTaTHCTHKA
[IpencraBienue AJaHHBIX B BUAE TaOIHI, AMArpaMM, rpapMKOB, HHTEPIpETALIHS
5.1 JTaHHBIX. YTeHHe W mocTpoeHue TaliMil, Auarpamm, rpa@ukoB MO peasbHbIM
JTAaHHBIM
5.2 [lepecranoBku u akropuan
5.3 CoueTaHus U YUCIIO COYETAHUHN
54 Tpeyronbauk [Tackans. Pemenue 3a1au ¢ ucnonb30BaHMEM KOMOMHATOPUKH
5 I'eomerpuueckast BepoATHOCTh. CilyyailHbI BBIOOp TOYKM U3 (UTYpHI Ha
' IJIOCKOCTH, U3 OTpE3Ka U U3 AYTU OKPYKHOCTH
5.6 Hcnbitanue. Yenex u Heyaada. Cepust HICIIBITAaHUN 1O IEPBOTO ycrexa
57 Cepus ucnbiTanuii bepHynnu. BeposTHOCTH cOOBITHII B cepuu HCIBITAaHUN
' bepnymn
5.8 CrnyuaiiHas BeJIMUMHA U paclpee/IeHuE BEPOSTHOCTEN
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59 Maremarnueckoe oxxugaHue U aucnepcus. lIpumepsl MareMaTH4ecKoro
' OKUJaHUS KaK TEOPETUUECKOI0 CPEIHETO 3HAUECHMSI BETMYMHBI

510 MareMaTtnueckoe OXUJAHUE M JUCHEPCUS CIydalHOM BEJIMYMHBI «YHUCIIO
' YCIIEXOB B CEpUU UCHBITaHUN bepHyin»

511 [Tonsitue o 3akoHe OonbmIMX yucen. M3mepeHue BEpOSTHOCTEH C MOMOIIbIO
' yacToT. Posb 1 3HaueHue 3aKoHa OOJIBLIMX YMCEll B IPUPOJIE U 00LIECTBE
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IMPOBEPAEMBIE HA OI'D 10 MATEMATUKE TPEBOBAHUS K
PE3YJbBTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJIBHOM
ITPOT'PAMMBbI OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

Kon
NpoBepsSIeMOro
TpedoBaHMS

IIpoBepsieMble TPeOGOBAHUS K MPeIMETHBIM Pe3yJ1bTATAM OCBOEHHS
OCHOBHOM 00pa3oBaTe/IbHOM MPOrpaMMbl OCHOBHOT0 001IIero
oOpa3oBanusi Ha ocHoBe PI'OC

YMeHnue onepupoBaTh MOHATHSAMU: MHOXKECTBO, IMOJIMHOKECTBO, ONEPALUU
HaJ MHOXXECTBAMH;, YMEHUE ONEPUPOBATH MOHATUSAMU: Tpad, CBA3HBIN Tpad,
JIEpEBO, LUKII, IPUMEHATh UX MPU PELICHUU 3a/1a4; YMEHUE UCIIOIb30BaTh
rpaduyeckoe TMPEACTaBICHWE MHOXECTB JUIS OINUCAaHUS PEabHBIX
MIPOLIECCOB U SIBIICHUH, P PELICHUH 3a/1a4 U3 IPYTUX YUEOHBIX MPEIMETOB

YMeHne omnepupoBaTh TMOHATHSAMHU: OIpPEACIICHUe, aKkCcuoMma, Teopema,
JIOKa3aTeIbCTBO,  YMEHUE  paclio3HaBaTh  WMCTHUHHBIE UM JIOKHBIE
BBICKA3bIBAaHUS, IMPUBOAUTH TPUMEPBl W  KOHTPIPHUMEPHI, CTPOUTH
BBICKA3bIBAaHUS U OTPUIIAHKS BBICKA3bIBAHHI

YMmenue OIICpHUPOBAThL IMOHATUAMU. HATYpaJbHOC YHCJIO, IIPOCTOC U
COCTaBHOC YUCJIO, ACIIMMOCTb HATypaJbHBIX YHCCI, NPU3HAKU ACIUMOCTH,
EJIOE YMCII0, MOJYJIb YHCIa, OOBIKHOBEHHAs! IpOoOb ¥ JecsATHYHAs JpoOb,
CTAaHJApTHBIA BHJI YMCJA, PALIMOHAIBLHOE YMCIIO, UPPALUOHAIBHOE YHUCIIO,
apu@MeTHUeCKUi KBaJpaTHBIH KOPEHb; YMEHHE BBIMOJIHATH ACHCTBHS C
YUCJIAMM, CPaBHUBAaThb U YIOPSAJOYMBATH YMCIA, MPEJCTABIATh YUCIIA Ha
KOOPAMHATHOW NPSAMOM, OKPYIVIATH YHCIIA; YMEHHUE JAENaThb NPUKUIAKY U
OLICHKY pe3yJIbTaTa BBIYMCICHUI

YMeHue onepupoBaTh MOHATHUSAMHU: CTENEHb C LEIBIM I0Ka3aTelleM,
aprudMeTHUeCKUil KBaIpaTHbIM KOPEHb, MHOTOWIEH, alredpandeckas Apoob,
TOXKIECTBO; 3HAKOMCTBO C KOPHEM HaTypaJbHOW CTemeHu OoJiblie
eIMHUIIBI; YMEHHME BBINOJIHATH PacuéTsl MO (GopMysaM, NMpeodpazoBaHMs
LENbIX, JPOOHO-PAallMOHAIBHBIX BBIPAKEHUN M BBIPAKEHUH C KOPHSMH,
pa3yIoKEHUE MHOTOUYIEHA Ha MHOMKUTEIHU, B TOM YHCIIE C UCIOIb30BAHUEM
(dbopMyJ pa3HOCTH KBaJpaTOB U KBaJpaTa CyMMbI U Pa3HOCTH

YMeHue onepupoBaTh MOHATUAMH: YKMCIOBOE DPABEHCTBO, YPaBHEHUE C
OZHOM IEPEMEHHOM, YHCIIOBOE HEPABEHCTBO, HEPABEHCTBO C NEPEMEHHOM;
yMEHHE pemarh JWHEWHbIE W KBaJpaTHbIE YpaBHEHHUS, JIpOOHO-
pallMOHAJIbHBIE YPABHEHHUS C OJTHOM MEPEMEHHOM, CUCTEMBI JBYX JTUHEUHBIX
ypaBHEHUH, THHEHHBIE HEPABEHCTBA M UX CUCTEMBI, KBaIpaTHBIE U IPOOHO-
pallMOHAJIbHBIE HEPABEHCTBA C OJHOM MEpPEMEHHOH, B TOM YHUCIE MpH
pELIEHUH 3a1ad U3 JOPYTrUX IPEIMETOB M IPAKTUYECKUX 3a/1a4y; YMEHHUE
KCIIOJIb30BaTh KOOPAMHATHYIO MPSAMYK0 M KOOPAWHATHYIO IUIOCKOCTBH JJISt
M300paXeHUsl pelIeHU ypaBHEHUH, HEPABEHCTB U CUCTEM

YMenue onepupoBaTh MOHATHAMH: (QyHKUUS, Tpapuk (GYHKIUU, HYIU
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GYHKIIUHM, TPOMEXKYTKH 3HAKOIMOCTOSHCTBA, MPOMEXKYTKHA BO3pACTaHWS,
yObIBaHUS, HauWOOJbIIee W HaWMEHbIIEe 3HAYCHHUS (QYHKIMH, yMEHUE
OTepUPOBATh TMOHITHSIMH: TMpsSiMasi TPONOPIUOHAIBLHOCTD, JIMHEWHAs
byHkuus, KBaapaTuyHas (QyHKIUS, oOpaTHas NPOMOPIHUOHATIBHOCTD,
napaboa, runepOoia; yMeHHe CTPOUTh Tpaduku (PyHKITUH, UCIIOIB30BAThH
rpadUKu JUISL ONPENIEJICHUS] CBOWCTB TIPOIIECCOB M 3aBHCUMOCTEH, LIS
pemieHust 3aja4 M3 JPYyruX YYeOHBIX TNPEJAMETOB M PEANbHON JKU3HHU;
YMEHHE BBIPaKaTh GOPMyJIaMU 3aBUCUMOCTH MEXIY BETHUYNHAMU

YMeHue onepupoBaTh MOHATUSAMU: MOCIEAOBATEIbHOCTh, apudMeTndecKas
U TeOMEeTpUYEeCKass MPOrpecCMd; yMEHHE HCIIOJIb30BaTh  CBOMCTBA
nocieAoBaTenbHOCTEH, POpMYIIbl CyMMBbl U OOIIETO 4YjeHa MPU PElIeHUU
3aJa4, B TOM 4YHUCJIE 3a7a4 M3 JIPYrHuX Yy4eOHbIX IPEIMETOB U pealbHOM
KU3HU

YMeHue peuiaTh 3aa4u pa3HbIX THUIIOB (B TOM YHCJIC HAa IIPOLCHTHI, J0JU U
4aCTu, JBHXXCHUC, pa60Ty, LHCHY TOBAPOB U CTOUMOCTH IIOKYIIOK U YCIIYT,
HaJOIrnu, 3aJadyu U3 obnactu VIIpaBJICHUA JIMYHBIMA U CEMEHHBIMHA
(1)I/IHaHC3MI/I); YMCHHE COCTABJIATH BBIPAKCHUA, YPABHCHU, HCPABCHCTBA U
CUCTCMbI 110 YCJIOBHUIO 3aAda4du, HCCICIOBATH IIOJIYYCHHOC PCHICHUC U
OLICHUBATh HpaBIlOHOIIO6HOCTI> MOJIYYCHHBIX PC3YyJIbTATOB

YMeHue onepupoBarh MOHATUAMU: (UTypa, TOUKA, OTPE3OK, MpsMasi, JIyd,
JOMaHasi, Yrojl, MHOTOYIOJIFHHK, TPEYTOJbHHK, paBHOOCAPCHHBIA U
PAaBHOCTOPOHHHH TPEYrOJILHUKH, MPSIMOYTOJBHBIH TPEYroJbHUK, MEINAHa,
Ouccekrpuca u BBICOTA TPEYTOJIbHUKA, YeTHIPEXYTOJBHHUK,
napajiesiorpaMM, poMO, IPSMOYTOJIBHUK, KBAIPAT, TPANCIHs; OKPYKHOCTH,
KpYT, KacaTeJbHas; 3HAKOMCTBO C IPOCTPAHCTBEHHBIMU (DUTYpaMH; yMEHUE
pemiath 3a/1a4d, B TOM YHUCIIE U3 MOBCEJHEBHOH >KM3HM, HAa HAXOXKICHUE
reOMETPUUYECKUX BEIMYUH C NPUMEHEHHEM HM3Y4YEHHBIX CBOUCTB (QUIyp H
¢dakToB

10

YMeHue omnepupoBaTh MOHSTHUSIMM: PABEHCTBO (QUIYp, pPaBEHCTBO
TPEYTOJIbHUKOB; IMAPAUIEIbHOCTh U NEPNEHAUKYISIPHOCTh IPSIMBIX, YroOJI
MEXy IpSIMbIMU, IEPIIEHINKYIISAP, HAKIOHHAs, POoeKus, noxodue ¢uryp,
NoJ00HBIE TPEYrOJbHUKH, CUMMETPHUS OTHOCUTENBHO TOYKH M MPSIMOIi;
YMEHHE paclo3HaBaTb paBEHCTBO, CHUMMETpPHIO U mojobue ¢uryp,
NapaJuIeIbHOCTD U NEPIIEHIUKYIIAPHOCTD NPAMBIX B OKPYXKAIOLIEM MUpE

11

YMeHne onepupoBaTh MOHATHUSMHU: JIJIMHA, PACCTOSHHE, YToji (BETHMYMHA
yrila, CHHYC ¥ KOCHHYC yTJla TPEeYyroJbHUKA), TUIOadb; YMEHHE OIEHUBAThH
pa3Mepbl IPEeIMETOB U 00BEKTOB B OKPYKAIOIIEM MUPE; YMEHUE TPUMEHSTh
dbopMyIBI IEpUMETPa U TUIOIIAIA MHOTOYTOJIbHUKOB, JITHHBI OKPYKHOCTH U
wiomaau Kpyra, oObeMa NPSIMOYTOJBHOTO TMapajuleNienunena; yMEHUe
MPUMEHATH NMPU3HAKUA PABEHCTBA TPEYTOJIbHUKOB, TEOPEMY O CyMME YIJIOB
TpeyroyibHUKa, Teopemy [ludaropa, TpUTOHOMETPHUYECKHUE COOTHOIICHUS
JUISL BBIYMCIICHUS JJIMH, PACCTOSIHUM, TIIOIIAAei
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12

Ymenue  u3zo0pakaTb  IMJIockue  GUIypsl W HX  KOMOMHAauuw,
IPOCTPAaHCTBEHHBIE (QUTYpBl OT pPYKH, C TIOMOIIBIO  YEPTEKHBIX
MHCTPYMEHTOB M 3JIEKTPOHHBIX CPEICTB 110 TEKCTOBOMY MJIM CUMBOJIHLHOMY
OIMCAHUIO

13

YMeHue ornepupoBaTh MOHATHUSMU: MPSMOYTOJibHAs CUCTEMa KOOPJIMHAT;
KOOPJMHATHl TOYKH, BEKTOpP, CyMMa BEKTOPOB, MPOU3BEICHHUE BEKTOpa Ha
YHUCJIO, CKaJIIPHOE TMPOU3BEJICHUE BEKTOPOB; YMEHHE HCIOJIb30BATh
BEKTOPHI U KOOPAMHATHI JIJISl MPEACTABICHUS JAHHBIX M PEIICHMs 3a]ay, B
TOM YHUCJIE U3 IPYTUX yYEOHBIX MPEAMETOB U peaIbHOU KUZHU

14

Ymenune OIICpHUPOBATH IMOHATHAMMU: CTOJIOUKOBEIE U KPYTOBLIC AUarpaMmal,
TaOJIMIIBI, cpeiHee apuMeTrnyecKoe, Mearana, HanooJIbIIee U HANMCHBIIICE
3HAYEHHUs,  pa3Max  4YHCIOBOTO  Habopa;  yMEHHE  H3BIIEKATh,
MHTEPIPETHPOBATH U MPEOOPa30BBIBATE HHPOPMALIUIO, IPEJCTABICHHYIO B
TaONMUIAX ¥ HA JUarpaMmax, OTPaXKAIOIIYK) CBOWCTBA M XapaKTECPUCTHKU
peanbHBIX TPOIIECCOB W SIBICHHI; YMEHHE pAaclO3HaBaTh W3MCHYHBBIC
BEJIMYMHBI B OKPYKAIOIIEM MUPE

15

YMeHue onepupoBaTh MOHATUAMHU: CIy4dalHBIA ONBIT  (Cay4yailHbIN
OKCIIEPUMEHT),  JJEMEHTApPHOE  COObITHE  (RJIEMEHTapHbIA  HCXO.)
CJIy4alfHOT'O OIIbITA, CllyyailHO€ COOBITHE, BEPOSTHOCTb COOBITHS; YMEHHUE
HaXOJUThb  BEPOSATHOCTM  CIy4alHBIX  COOBITUM B OmBITaX C
PABHOBO3MOXHBIMH 3JIEMEHTAPHBIMU COOBITHSIMU; YMEHHE pellaTh 3a7aud
METOZIOM OpPraHHW30BAaHHOIO Iepedopa M C MHCHOJIb30BaHMEM IpaBUIIA
YMHOXEHHS; YMEHHUE OLEHUBAaTh BEPOSTHOCTU pEalIbHBIX COOBITHH U
SBJICHUHM, MMOHUMATh POJIb MPAKTHUYECKH JOCTOBEPHBIX M MaJOBEPOSTHBIX
COOBITUI B OKpYXaloIlleM MHUPE W B JKU3HHM; 3HAKOMCTBO C IOHSTHUEM
HE3aBHCHUMBIX COOBITHI; 3HAKOMCTBO C 3aKOHOM OOJIBIIMX YHCEN U €ro
POJIBIO B MAaCCOBBIX SIBJICHUSX

16

YMeHnue BbIOMpaTh NOAXOASAIINNA U3YyUEHHBIH METOJ JUIsl pelIeHMsl 3a7auH,
IIPUBOAUTH NPHUMEPbl MAaTEMaTH4YECKUX 3aKOHOMEPHOCTEW B IpUPOJE U
JKW3HHM, PAaclO3HABAaTh NPOSBICHHE 3aKOHOB MAaTE€MaTHKU B HCKYCCTBE,
ONMUCHIBaTh OTJEJIbHBIE BBIJAIOIINECS PE3YNbTAThl, IOJYYEHHBIE B XOJE
pa3BUTUSA MaTEMaTUKU KaK HAayKd, IPUBOAUTH IPUMEPBl MAaTEMATHYECKUX
OTKPBITUH U UX aBTOPOB B OTEYECTBEHHON U BCEMUPHOU UCTOPUU
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INEPEYEHDb 2JIEMEHTOB COAEP KAHUA, ITPOBEPAEMbBIX HA OI'D

IHO MATEMATHKE
Kon IIpoBepsieMblii 31eMeHT cOAepPKAHUA
1 Uucna v BBIYUCICHUS
1.1 Harypanbnsle u nensie yucna. [Ipu3Haky qenMMOoCTH HEbIX YUCell
12 OOBIKHOBEHHBIE M JECSATUYHBIC IPOOU, MPOLEHTHI, OCCKOHEYHbIE MEPUOIUYECKUE
npobu
1.3 PanmonanbsHele uncia. ApupmMeTnyeckue onepanuy ¢ paloHaIbHBIMU YUCIaMU
1.4 JlelicTBUTENbHBIC YnCiIa. ApUPMETUIECKHIE OTIEPALIUH C JeHCTBUTEILHBIMU YUCIIAMHU
L5 HpI/I6J‘II/I>KéIiHBIe BBIUHCJICHMS], TPAaBUJIa OKPYIJICHUS, IIPUKHUJIKA U OLICHKA pe3yJIbTaTa
BBIYHCIICHUM
2 Anrebpanyeckue BbIpaXKEHUS
2.1 bykBeHHbBIE BBIpaKEHUS (BBIPAYKEHUS C IEPEMEHHBIMHU)
5 Crenens ¢ uenbiM nokaszareneM. CTeneHs ¢ palMoHaIbHbIM MoKa3aTeneM. CBoiicTBa
' CTEeTeHH
2.3 MHorousneHsl
2.4 Anrebpandeckas 1po0b
)5 Apudmernueckuii KopeHb HAaTypalbHOU creneHd. JleiicTBusi ¢ apuMETHUECCKUMU
' KOPHSIMHU HAaTypaJIbHON CTEIIEHU
3 VYpaBHEHMSI U HEPABEHCTBA
3.1 ensie u 1poOHO-panoHanbHbIE YpaBHEeHUSI. CUCTEMBI U COBOKYITHOCTH YPAaBHEHHI
39 Ilenble u  npoOHO-palOHaTbHBIE HepaBeHCTBA. CHCTEMBI U COBOKYIHOCTH
' HEPABEHCTB
33 Pemenne TekcTOBBIX 3a1a4
4 UYucnoBble OCIE10BATEIBHOCTH
4.1 [TocnenoBarenbHOCTH, CIIOCOOBI 3a7JaHUs IOCIEI0BATEIbHOCTEH
4.2 Apudmernueckas u reomeTpuyeckas nporpeccuu. @opmyiia CI0KHBIX MPOLIEHTOB
5 OyHKIMH
OyHkuMs, cnocoosl 3aganus Gynkuuu. I'padux pynkumun. O61acTh onpeneneHus u
51 MHOKeCTBO 3HaueHu QpyHkumuu. Hynu ¢ynkuuu. [IpoMexyTku 3HaKOMOCTOSIHCTBA.
o [IpoMeXyTK MOHOTOHHOCTH (YHKUMH. MaKCUMyMBl W MHHMMYMBI (YHKLUH.
HauOonbiiee n HanmeHblee 3Ha4YeHUE (PYHKIIUN Ha TPOMEKYTKE
6 Koopannats! Ha IpsIMOi U INTOCKOCTH
6.1 KoopaunatHas npsimas
6.2 JlexapToBbI KOOPIMHATHI HA TUIOCKOCTH
7 I'eomerpus
7.1 I'eomeTrpuueckue Gpurypsl u Ux cBOicTBa
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7.2 TpeyronbsHuK
7.3 MHOroyroiabHUKH
7.4 OKpy>KHOCTb U KpyT
7.5 N3MepeHne reoMeTpruueCKuX BETMYUH
7.6 BexkTops! Ha T10CcKOCTH
8 BeposiTHOCTB M cTaThCcTHKA
8.1 OmnucarenpHas CTaTUCTUKA
8.2 BepositHOCTB
8.3 KombunaTtopuka
8.4 MHuoxecTBa
8.5 I'padmr
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YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

* MaTematuka. BeposaTHOCTh U cTaTUCTUKA: 7 - 9-¢ KJ1acChl: 0a30BBIM YPOBEHbD:
y4eOHMK: B 2 yacTsx; 1-oe uznanue Boicorkuii 1.P., Smenko 1.B.; mox
penakmueit SAmenko M.B. AkunonepHoe o61ecTBo «3narenbcTBo

«IIpocBenieHue»

METOINYECKHUE MATEPHUAJIBI JIUISA YUUTEJIA
Marematuka. BepoaTHOCTh U cTaTUCTHKA. 7-9 Ki1acChl. ba3oBblii YPOBEHb.

Knura nis yuurens. N.B.Slmenko

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

https://m.edsoo.ru/

38



AOKYMEHT NOANUCAH
3JIEKTPOHHOW nNoanumcbeio

CBEAEHUA O CEPTUD®UKATE 30

CepTucpukaT 623666150831771221347266431787295936811105584784
Bnageney MypawkiHia Hatanea MeTpoBHa

OeicTevTened C 31.08.2026 no 31.08.2027



http://www.tcpdf.org

		2026-09-16T09:03:22+0500




