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MNOACHUTEJBHASA 3AIINCKA

B coBpeMeHHOM HM(PPOBOM MHpE BEPOSTHOCTh U CTATUCTUKA MPUOOPETAIOT
BCE OOJIBIIYIO 3HAYUMOCTh, KaK C TOUKH 3PEHHS MPAKTUUYECKUX MPHUIOKEHUHN, TaK
¥ UX POJM B 00pa3oBaHUM, HEOOXOAMMOM KaXKJIOMy 4eloBeKy. Bo3pacraer unciio
npodeccuii, Mpu OBIAJACHUH KOTOPHIMH TpeOyeTcsl Xxopolas 6a3oBasi OArOTOBKA
B 00JIacTU BEpPOSITHOCTM W CTAaTUCTUKM, Takas TOJrOTOBKAa Ba)kHa A
MPOJIOJKEHUS 00pa30BaHUs U JIJIsl yCIEIHON Tpo(decCuOHaIbHON Kaphephl.

Kaxxplii 4eT0BEK MOCTOSHHO MPUHUMAET PEUIEHUS HA OCHOBE UMEIOIINXCA Y
HETO JAaHHBIX. A T 0O0CHOBAHHOTO MPUHATHS PEIICHUS B YCIOBUSAX HEAOCTaTKa
WM U30bITKa WHOOPMAITUKU HEOOXOAMMO B TOM YHCJIE XOPOIIO CHOPMHUPOBAHHOE
BEPOSATHOCTHOE U CTATUCTUYECKOE MBIIIUICHUE.

MMeHHO TO3TOMY OCTpPO BCTajla HEOOXOIUMOCTh C(HOPMUPOBATH Y
oOyyaromuxcsi GyHKIIMOHATIBLHYIO TPAMOTHOCTh, BKJIIOUAIOIIYIO B c€0s B KaUeCTBE
HEOTHEMJIEMOM  COCTABIISIIOLIEH  YMEHHE  BOCIHPUHUMATh U KPUTUYECKU
aHANIM3UPOBaTh UH(OPMAIIUIO, IPEACTABICHHYIO B Pa3IMYHBIX (popMax, IOHUMATh
BEPOSITHOCTHBI XapaKTE€p MHOTHX PEAIbHBIX MPOLECCOB M 3aBUCUMOCTEH,
IIPOU3BOJIMUTH MPOCTEMIINE BEPOSATHOCTHBIE PACUETHI.

3HaKOMCTBO B y4€OHOM Kypce ¢ OCHOBHBIMM MPUHIMIIAMU cOOpa, aHallu3a U
MPEACTABICHUS JTAHHBIX W3 Pa3IMYHBIX cep KU3HU OOIIecTBa M roCyJapcTBa
npuodmaerT o0yyaroumxcs K OOILIECTBEHHbIM HHTepecaM. l3yueHue ocHOB
KOMOMHATOPUKH pa3BUBAET HABBIKM OpraHU3aluu Tepebopa U mojacuéra 4ducia
BAPUAHTOB, B TOM YHCJI€ B MPUKIAJIHBIX 33/1a4aX. 3HAKOMCTBO C OCHOBaMHU TEOPUU
rpadoB co31aéT MaTeMaTuueckuil PyHaaMeHT AJisi GOpMUPOBAHUS KOMIIETSHIINMI B
0o0nacTu UHPOPMATUKH U HUPPOBBIX TEXHOJOTHHA. [Ipy M3yyeHUU CTATHUCTHKU U
BEPOATHOCTH OOOTalIalOTCsl MPEACTABICHUS OO0YyYarolmMXCi O COBPEMEHHOM
KapTUHE MHpa M METOJlaX €ro HUccienoBaHus, (opMUpyeTCs MOHWMAaHHUE POJIU
CTaTUCTUKU KaK UCTOYHUKA COLMAIBHO 3HAYMMON MH(POPMALIMK U 3aKJIaIbIBAIOTCS
OCHOBBI BEPOSITHOCTHOTO MBIIILJICHUS.

B COOTBETCTBUMM C NaHHBIMU LENSIMU B CTPYKTYpE MPOTpaMMbl Yy4eOHOTO
Kypca «BeposSTHOCTbh U CTaTHUCTHKA» OCHOBHOTO OOLIEro 0O0pa30BaHUs BbIAEIEHBI
CIIEIyIOLME COAEpKATENbHO-MEeTOAuYEeCKEe TuHuM: «lIpencraBieHne NaHHBIX U
omucaresibHas CTAaTUCTUKa», «BepoaTHOCTb», «DJIEMEHThl KOMOWHATOPUKW,
«BBenenue B Teoputo rpadony.

Conepxanue nuHun «lIpencraBieHue TaHHBIX U ONUCATENIbHAS CTATHCTUKA
CIIY)KUT OCHOBOW Juisi (hOPMHpPOBAHHS HABBIKOB palbOThl ¢ WH(pOpMmarumen: oT
YTEHUSI W WHTEpHpeTanuu WHGOpPMAIUK, NPEACTABIECHHON B TabnmuIax, Ha
auarpaMMmax W rpadukax, 10 cOopa, MPEACTaBICHHUS M aHalu3a JaHHBIX C
UCIIOJIb30BAaHUEM CTATHUCTUYECKHX XapaKTePUCTUK CPEIHUX U PACCEUBAHUA.
PaGotas ¢ maHHbIMH, OOydaromuecss yd4aTcsi CUMTBIBAaTb W WHTEPIPETUPOBATH



JIAaHHbIE, BBIABUTaTh, apryMEHTUPOBATh M KPUTUKOBATh MPOCTEHIINE TUIOTE3HI,
Pa3MBIIUIATh HaJ (PaKTOpaMH, BHI3BIBAIOIIMMUA HU3MEHUYHWBOCTH, U OIICHHBATH HX
BIIMSIHUE HA PACCMaTPUBAEMbIE BETUYUHBI U TIPOLIECCHI.

NHTYUTHUBHOE TPEACTABICHUE O CIy4ailHOW H3MEHYMBOCTH, MCCIEIOBAHHE
3aKOHOMEpPHOCTE ¥ TEHJICHIMA CTAaHOBUTCS MOTHUBHUPYIOIIEH OCHOBOM JJIst
W3YUYCHHS] TEOPUU BEPOSTHOCTEH. boisbllioe 3HAUYEHWE HMEIOT NPaKTHYECKUE
3a/1aHusl, B YACTHOCTHU OMBITHI C KIIACCUYECKUMU BEPOSTHOCTHBIMU MOJICIISIMHU.

[loHsiTHE BEPOSTHOCTU BBOJAMUTCS KakK Mepa MPaBIONON00MS CIy4ailHOro
coObiTus. [lpm wu3yuyeHuu yuyeOHOro Kypca oOydarommecss 3HAKOMSTCS C
OPOCTEUIIMMUA  METOAAMHU  BBIUMCIEHUS  BEPOSTHOCTEM B CIy4aillHBIX
HKCIEPUMEHTAX c PaBHOBO3MOXHBIMU 3JIEMEHTAPHBIMU HCXO/1aMH,
BEPOSTHOCTHBIMHU 3aKOHAMHU, MO3BOJISIIOIIMMU CTABUTh U peliaTh 00Jee CI0KHbBIC
3amayu. B yueOHBII Kypc BXOAST HayalbHbIE NPEJICTABICHUA O CIIy4YailHBIX
BEJIMYMHAX U UX YHCIIOBBIX XapaKTEPUCTUKAX.

B pamMkax y4eOHOro Kypca OCYIIECTBISICTCS 3HAKOMCTBO OOYYAIOUIUXCS C
MHOKE€CTBAMU M OCHOBHBIMHU OTIEpAIUSIMU HaJ MHOXKECTBAMH, pacCMaTPUBAIOTCS
MpUMEphl IPUMEHEHUS U1l PElIeHUs 3ajay, a TaKkKe HCIOJb30BaHUS B JIPYTUX
MaTEeMaTUYECKUX KypcaxX U yueOHBIX MpeaMeTax.

B 7-9 xnaccax uzydaercs yueOHbI Kypc «BeposiTHOCTh U CTaTUCTHKa», B
KOTOpBIM  BxonmaTr pazgensl: «llpencraBieHue JaHHBIX U ONMcaTelbHas
CTaTUCTUKA», «BepoarHocThy», «3JIeMEHTH KOMOWMHATOpUKH», «BBenaeHue B
Teopuro TpadoBy.

Ha u3yuenne yueOHoro kypca «BeposiTHoCTh U cTaTucTuka» orpoautcs 102
yaca: B 7 kiacce — 34 yaca (1 yac B Henento), B 8 kiacce — 34 yaca (1 yac B
Hegneno), B 9 kiacce — 34 yaca (1 yac B Henento).



COAEPXKXAHUE OBYUYEHUA
7 KIIACC

[IpencraBnenne MaHHBIX B BUAC TAOIUIl, TUarpamm, rpaduKkoB. 3arlOTHCHHE
TaOJUIl, YTCHHWE W TIOCTPOCHHUE JuarpamMM (CTOJOMKOBBIX (CTOJIOYATHIX) U
KpYTOBbIX). UTeHHE rpauKoB peabHbIX MpolieccoB. M3Bneuenne nuupopmaiuu us3
JMarpaMM U TaOJIMIL, UCTIONb30BaHUE U UHTEPIPETALUS TAHHBIX.

OnucatenpHasi CTaTUCTHKA: cpefHee apuMeTHuecKoe, MeIWaHa, pa3Mmax,
HauOOJIbIIIeE ¥ HAWMEHBIIIEE 3HAYCHUS HaOOpa YHCIOBBIX JaHHBIX. [Ipumepbl
CIIy4allHOM U3MEHYUBOCTH.

CnyyaliHbI SKCHIEPUMEHT (ONBIT) U cliydaiiHoe coObiTHe. BeposTHOCTh U
gacToTa. PosIb MaIOBEPOSITHBIX U MPAKTHYECKU JTOCTOBEPHBIX COOBITHI B MPUPOJIC
U B oOmiecTBe. MoHeTa U UrpajibHas KOCTh B TEOPUHU BEPOSITHOCTEH.

I'pad, BepummHa, pedpo. Crenenp BepumiMHbl. Yuciao pébep u cymMmapHas
creneHb BepimuH. [IpencraBnenue o csizHoctu rpada. lemu u nmkosl. [yt B
rpadax. O6xon rpada (diinepo myth). [lpeacraBieHne o0 OpUEHTUPOBAHHOM
rpade. Pemenue 3a1au ¢ momonibio rpados.

8 KUIACC

[IpeacraBneHne NaHHBIX B BUE TaOIML], TUarpamMmm, rpa)ukoB.

MHOX€ECTBO, 3JIEMEHT MHOKECTBA, IOAMHOXKECTBO. Omnepannu Hax
MHOXECTBaMU: OObEIMHEHUE, TMepeceueHue, aomnoyiHeHue. CBoHCTBa omnepanui
HaJl MHOXECTBAMU: IIEPEMECTUTEIBHOE, COYETATEIbHOE, PACIPENEIUTENIBHOE,
BKIItoueHus. Mcnonb3oBaHue Trpaduyeckoro MpeiCcTaBICHUs MHOXECTB MJis
ONMCAHUs PEaJIbHBIX IIPOLIECCOB U SABJICHUM, P PEIICHUH 3a1a4.

N3mepeHne paccenBaHMs AaHHBIX. /pcnepcus M CTaHIAPTHOE OTKIIOHEHHE
YHCIIOBBIX HA0OPOB. J{narpamMmma paccenBaHusl.

OneMeHTapHble COObITUSL ciydyallHOro ombiTa. CiyyaliHble COOBITHS.
BepositHoct  coObiTui.  OmnbITEI ¢ PaBHOBO3MOXHBIMU — 3JIEMEHTAPHBIMU
coObITusiMU. CiryualiHblil BBIOOp. CBSI3b MEXAY MajJOBEPOSTHBIMU U MPAKTHYECKH
JIOCTOBEPHBIMU COOBITUSIMU B IPUPOJE, OOIIECTBE U HAYKE.

HepeBo. CBolicTBa J€pEBbEB: E€IMHCTBEHHOCTb IYTH, CYIIECTBOBAaHUE
BUCSAYEH BEpIIMHBI, CBA3b MEXKIY YMCIOM BepIIMH M yucioMm péodep. IIpaBuio
yMHOeHHUs. Penienne 3aiad ¢ moMolpto rpagos.

[IpotuBomnonoxkueie coObiTusA. Juarpamma Oinepa. OObeauHeHUE W
nepeceueHne  coObITHil. HecoBMecTHbie  coObiTusi. DopMyna  CIOXKEHUS
BEPOSITHOCTEW. YCJIOBHAas BEPOSITHOCTh. [IpaBuino ymHOxeHus. HesaBucumbie
cobpiTus. IlpencraBnenue skcnepuMeHTa B BHUAE JepeBa. Perienue 3amady Ha



HAaXOXKJEHUE BEPOSITHOCTEH C TIOMOIINBIO JIepeBa CIYyYaWHOTO HKCIIEPUMEHTA,
auarpamm Jinepa.
9 KJIACC

[IpencraBienne JaHHBIX B BuUAE TaOdMi, JAuarpaMM, TIpaduKoB,
UHTEpIIpeTalus JaHHbIX. YTEeHHe W MOCTPOEHUE Tabull, IuarpaMM, rpaguKoB Mo
pealbHBIM JIaHHBIM.

[lepectanoBku u (aktopuan. CoueTaHus U YUCIO cOUYeTaHUU. TpeyrojbHUK
[Tackains. Pemenue 3a1a4 ¢ UCHOJIb30BaHUEM KOMOMHATOPUKH.

['eomeTpuyeckass BeposITHOCTh. Ciy4ailHbIN BbIOOp TOYKH M3 (GUTYPHl Ha
IIJIOCKOCTH, U3 OTPE3Ka U U3 TYT'H OKPYKHOCTH.

HcnbiTanne. Ycnex m Heypadya. Cepusi UCHOBITAHUM 1O MEPBOTO ycrexa.
Cepust ucnbiTanuii bepHymm. BeposTHOCTH COOBITUHA B CEpPUM  HUCIBITAHUM
beprymnm.

CiydaiiHass BEJIMYMHA W PACHPENEIICHHE BEPOATHOCTEW. MaremaTudyeckoe
oxujgaHue u aucnepcus. llpumepbl MaTeMaTHYEeCKOro  OXKHMJAaHUA — Kak
TEOPETHUYECKOrO0 CPENHEr0 3HA4YCHMsI BEJIMYMHBL. MaTeMaTudyeckoe OXUAAHUE U
JUCIIEPCUSl  CIYyYalHON BEIWYMHBI «YHUCIO YCIIEXOB B CEpUM HCIBITAHUN
bepnymnmy.

[Tonarue o 3akoHe OOJIbIIKMX uucell. M3MepeHre BepOSTHOCTEH C TTOMOIIBIO
yacToT. Posib 1 3HaueHune 3aKkoHa OOJIBIINX YKHCEI B IPUPOJIE U OOILIECTBE.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHA TTIPOI'PAMMBI
YYEBHOT'O KYPCA «BEPOATHOCTbD MU CTATHUCTHUKA» HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIn4yHOCTHBIE pe3yJbTaThl OCBOCHHMS IpOrpamMmbl y4yeOHOro Kypca
«BepoATHOCTh M CTATUCTHKA» XAPAKTEPU3YIOTCS:

1) naTpuoTHYecKoe BOCIMTAHHE:

IIPOSIBICHUEM HMHTEpeca K IMPONUIOMY H HACTOSALIEMY POCCUHMCKOU
MaTE€MaTUKH, LEHHOCTHbIM OTHOLIEHWEM K  JOCTM)KCHHUSM  POCCUHCKHX
MAaTE€MaTUKOB U POCCUMCKONM MAaTEMaTHYECKOM IIKOJBI, K HMCIOJB30BAHUIO 3THUX
JOCTHKEHHI B IPYTUX HayKaX U MPUKIAAHBIX cepax;

2) rpa;kaIaHCcKoe M 1YXOBHO-HPABCTBEHHOE BOCIIMTAHHE:

TOTOBHOCTBIO K BBIMOJIHEHUIO 00SI3aHHOCTEN rpakIaHUHA U pean3alii ero
opaB, IMpPEICTaBICHUEM O MAaTeMaTHYECKMX OCHOBaX (PyHKIMOHUPOBAHUS
Pa3IMYHBIX CTPYKTYp, SBJIECHUH, IPOLEAYp I'pakAaHCKOro oOuiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K 00CY X ACHUIO 3THYECKHUX MPOOJIEM, CBA3aHHBIX
C TPAKTUYECKUM MPUMEHEHHUEM JIOCTH)KCHHII HAayKH, OCO3HAHMEM Ba)XHOCTH
MOPAJIBHO-3THYECKUX IMPUHIUIIOB B JEATEIBHOCTH YUEHOTO;

3) Tpy10BO€ BOCIIUTAHME:

YCTAaHOBKOM HAa aKTHMBHOE Yy4YacTHE€ B PEIICHUH NPAKTUYECKHUX 3ahad
MaTEMaTUYECKOM HaNpaBICHHOCTH, OCO3HAHMEM Ba)XXKHOCTH MaTEeMaTH4YECKOTO
o0Opa30oBaHUs Ha MPOTSHKEHUHM BCEW KM3HM ISl YCNEIHON NpodeccHOHaIbHOM
NESTEIIbHOCTH M Pa3BUTHEM HEOOXOJIMMBIX YMEHHUI, OCO3HAaHHBIM BBIOOpOM U
NOCTPOCHUEM MHANBUAYAIBHON TPAEKTOPUH 00pa30BaHUs U KU3HEHHBIX IJIAHOB C
y4€TOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTE;

4) acTeTH4ecKOe BOCIUTAHME:

CIIOCOOHOCTBIO K 3MOLIMOHAJIBHOMY M  3CTETUYECKOMY  BOCIPHUATHUIO
MaTeMaTHYECKUX OOBEKTOB, 3a/ay, PEUICHHH, pacCyXIE€HUH, YMEHHUIO BHJIETh
MaTeMaTH4YECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

S) HEHHOCTH HAYYHOI'O NMO3HAHMSL:

OpUEHTalMel B JEATEIbHOCTM HAa COBPEMEHHYIO CHUCTEMY Hay4YHBIX
IpeCTaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHSI U€lIOBEKa, MPUPOABI U
o0miecTBa, MOHUMAHUEM MaTEeMaTHUECKOM HayKd Kak cdepbl uenoBeuecKon
JEATEIbHOCTH, TAaNoOB €€ pa3BUTUSA W 3HAYMMOCTH IS Pa3BUTHS LIMBUIM3ALUU,
OBJIAJICHUEM SI3bIKOM MAaT€MATUKH U MAaTeMaTUYECKOW KyJIbTypoW Kak CpeICTBOM
MO3HAHUS MHpPA, OBJIAJICHUEM MPOCTEUIIMMU HaBBIKAMHU HCCIIEI0BATEIBCKON
NEeATEIbHOCTH;



6) ¢usuyeckoe BocnuTaHue, (popMHpOBaHHE KYJIbTYPHI 3A0POBbS H
IMOLMOHAIBHOIO 0J1ArOMOTy YU :

TOTOBHOCTBIO TPUMEHATH MAaTEMaTUYECKWE 3HAHHUS B HMHTEpPECax CBOETO
30pOBBS, BEJIEHUS  370pOBOro  obOpa3a KHU3HM  (300pOBOE  IMTAHUE,
cOaaHCUpPOBAaHHBIA PEXUM 3aHATHUM W OTAbIXa, peryjspHas (Qusnueckas
aKTUBHOCTH), C(HOPMUPOBAHHOCTHIO HaBbIKa pe(ICKCHUU, MPU3HAHUEM CBOETO
IpaBa Ha OIMOKY U TaKOI'o )K€ IpaBa APYroro 4eJoBeKa;

7) 3koJ1I0rMYecKOe BOCIIMTAHHE:

OpUEHTALMEN HA MPUMEHEHUE MAaTeMaTH4YE€CKUX 3HAHUM JJIs pelIeHMs 3a1a4
B 00JacTH COXPAaHHOCTH OKpYXaloUleil cpenabl, IJIaHUPOBAaHUS IOCTYNKOB U
OLICHKM HMX BO3MOJKHBIX IOCJHEICTBUI Il OKPYXAIOLIEH Cpenbl, OCO3HAHHEM
IJ100abHOTO XapaKTepa IKOJOTUIECKUX MPOOJIEM U MyTel UX PeIleHuUs;

8) aganTanusi K M3MEHAIMUMCS YCJIOBHAM CONMAJIBHOW U NMPHUPOAHOH
cpeabl:

TOTOBHOCTBIO K JEHCTBUSAM B YCIOBUAX HEONPENEIEHHOCTH, MOBBILIEHUIO
YPOBHSI CBOEW KOMIIETEHTHOCTH Y€pe3 MPAKTHUECKYIO AeATEIbHOCTh, B TOM YHUCIIE
YMEHUE YUYUThCA y JAPYTHX JIOAEH, MpUOOpeTaTb B COBMECTHOM AESTENbHOCTU
HOBBIE 3HAHUS, HABBIKA U KOMIIETEHIIMH U3 OIIbITa IPYTHUX;

HEOOXOJUMOCTBI0O B (POPMHUPOBAHMM HOBBIX 3HAHHUM, B TOM YHUCIE
(bopMyIMpOBaTh UAECH, OHATHS, TUIIOTE3bl 00 OOBEKTAX U SIBJICHUSIX, B TOM YHUCIIE
paHee HEU3BECTHBIX, OCO3HaBaTh JACQUUUTHI COOCTBEHHBIX 3HAaHUW U
KOMIIETEHTHOCTEH, INIAHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO ~ OCO3HABaTh  CTPECCOBYID  CHUTYyallMl0, BOCIHPUHHUMATH
CTPECCOBYIO CHUTYallUI0 KaK BBI30B, TPEOYyIOIIMHA KOHTPMEp, KOPPEKTHPOBATh
NPUHUMAEMbIe pEHIeHUs] U ACHCTBUA, (POPMYIHpPOBATH M OLEHUBATh PUCKU U
NOCJIEICTBUS, (POPMUPOBATH OIBIT.

METAINIPEIMETHBIE PE3YJIBTATBI

IHo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE 1eiiCTBUS

ba3oBble 1ornyeckue AecTBUS:

e BBISABIIATh M XapaKTEPU30BATh CYIIECCTBCHHBIC MPU3HAKKH MAaTEMATHYECCKUX
O00OBEKTOB, TOHATHW, OTHOIICHWH MEXIy TOHATHAMHU, (POpMYyIHpOBaTh
OTIpEJICICHHs] ~ TIOHATHM, YCTaHABIMBAaTh  CYIIECTBEHHBIM  MPHU3HAK
Kiaccu(ukanyy, OCHOBaHUSA Ui OOOOIICHWS W CPaBHEHUS, KPUTEPUU
MIPOBOJIMMOTO aHAJTN3A;

e BOCIIPUHUMATh, (popMyIHpoBaTL W  MPeoOpa3OBBIBATh  CYXKICHUS:
YTBEPAUTEIbHBIE W OTPHUIATEIbHBIC, CAWHUYHBIC, YacTHBIC W OOIIHE,
YCIIOBHBIE;



e BBIIBISAITH  MAaTreMaTH4YEeCKUE  3aKOHOMEPHOCTH, B3aUMOCBSI3U U
npotuBopeurss B (akTax, MAHHBIX, HAONIOJACHUSIX U YTBEPKICHHSIX,
npejiaraTb KpUTEPUU U1l BBISIBIICHHS] 3aKOHOMEPHOCTEN ¥ IPOTUBOPEUUIA;

e JIeNaThb BBIBOJBI C MCIOJB30BAaHUEM 3aKOHOB JIOTMKH, ACIYKTUBHBIX H
WHIYKTUBHBIX YMO3aKJIIOUEHHUH, YMO3aKIIOUEHH 110 aHATIOTUH;

e pazOuparh JAOKA3aTEIbCTBA MATEMATHUYECKUX YTBEPKIACHUU (NPSAMBIE U OT
MPOTUBHOI0), MPOBOAUTH CAMOCTOSITENIbHO HECIOKHBIE JI0Ka3aTelIbCTBA
MaTeMaTU4ecKuX (PakToOB, BBICTPAMBATH APTYMEHTAIMIO, MPUBOJUTH
IpUMEPBI U KOHTPIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHUS;

e BBIOMpATh CIIOCOO perieHus ydeOHOW 3ajaud (CpaBHUBATh HECKOJIBKO
BApUAHTOB pEIICHUS, BBHIOMpaTh HaWOoOJIee TOAXOMAIMUNA C YIETOM
CaMOCTOSITETILHO BBIJICJICHHBIX KPUTEPUEB).

ba3zoBble ucciaeaoBarebCKue 1eCTBUA:

e HCHOJI30BaTh BOIPOCHI KaK HUCCIEAOBATEIBCKUNA HHCTPYMEHT MO3HAHWS,
(GbopMyaMpoBaTh BOMPOCHl, (UKCUPYIOLIME NPOTUBOpPEUHE, MPOoOIEMYy,
CaMOCTOSITEJIbHO YCTaHaBJIMBAaThb KMCKOMOE U JIlaHHOe, (POpMHUPOBATh
TUIIOTE3Y, apTYMEHTUPOBAThH CBOIO MO3UIIUI0, MHEHHUE;

e MPOBOAUTH MO CAMOCTOSITEIbHO COCTaBIICHHOMY IUIAHY HECJIOKHBIN
HKCIIEPUMEHT, HEOOJIBIIIOE UCCIICOBAaHUE 110 YCTAHOBJICHUIO OCOOCHHOCTEN
MaTeMaTHYECKOro 00BhEKTa, 3aBUCUMOCTENH 00BEKTOB MEXKIY COOOi;

e CaMOCTOSITENILHO (OPMYJIHUPOBATH OOOOIIECHUS W BBIBOJBI MO pe3ysibTaTaM
MPOBENEHHOTO HAOJIONCHUS, HCCICAOBAHMS, OIICHUBATH JOCTOBEPHOCTD
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 000OIICHHIA;

e MPOTHO3UPOBATH BO3MOYKHOE pa3BUTHE MpOLEcCa, a TaKXKE BBIJIBUTATh
MPEANOJIONKEHUSI O €T0 Pa3BUTHH B HOBBIX YCIIOBUSX.

Pabora ¢ unpopmaunmeii:

e BBUIBIIATH HEJOCTATOYHOCTh W M30BITOYHOCTh HH(OpPMAIMHU, JTaHHBIX,
HEOOXOMMBIX JIJISI PEIICHUS 3a1a4H;

e BBIOUpATh, AHAIM3UPOBATH, CHUCTEMATU3UPOBATH M HUHTEPIPETUPOBATH
WH(pOpMAIINIO PA3IMUHBIX BUJIOB U (DOPM TMpeICTABICHUS;

e BBHIOMpATH (OpMY TPEACTABICHUS HMHPOPMALMH M HWLIIOCTPUPOBATH
perraemMbie 3a7aydl  CXeMaMH, JuarpaMMamH, WHOM Tpadukod u uX
KOMOMHAIIUSIMHU;

e OIICHMBATh HANAEKHOCTh HWH(POpMAIMU TO KPUTEPUSIM, IPEAJIOKEHHBIM
yUHUTENEeM UIH CHOPMYJIUPOBAHHBIM CAMOCTOSITEIIBHO.

KoMMyHUKATHBHBIC YHHBEpPCAJIbHBbIE Y4eOHbIEe JeHCTBUS:

e BOCIIPUHUMATH U (HOPMYTUPOBATH CYXKICHUS B COOTBETCTBUU C YCIOBUSIMHU
U 1ETSIMU OOIIeHMSI, SICHO, TOYHO, TPAMOTHO BBIPaXKaTh CBOIO TOUKY 3pEHUS



B YCTHBIX M MUCBMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS MO XOJIy PELICHUs

3a]1a4yi, KOMMEHTUPOBATh MOJyYE€HHBIN PE3yJIbTaT;

B X0/ie 00CYXJI€HHS 33JaBaTh BOIPOCHI M0 CYIIECTBY OOCYKIa€MOM TEMBI,

npoOseMbl, perraeMoi 3aJaud, BbICKA3bIBaTh UJCH, HAIICIICHHbIE HA MTOUCK
pelIeHus, COIMOCTAaBISATh CBOM CYXKIEHUA C CYXKICHUAMH JIPYTUX

YYaCTHUKOB JMAaNora, OOHApY>KMBAaTh Pa3IMyue M CXOJCTBO TMO3WIIMNA, B

KOPPEKTHOI opme popMyaHpoBaTh pa3HOIIIACHS, CBOU BO3PAXKEHUS;

e TMPEACTABISTH PE3YJIbTATHl PEUICHUS 3a7a4M, SKCIIEPUMEHTA, UCCIIEI0BAHMUS,
MIPOEKTa, CAMOCTOSITEIHLHO BHIOMPaTh (OpMAT BBHICTYIUICHHS C YUETOM 3a7a4
MPE3EHTAllMU U 0OCOOEHHOCTEN ayIUTOpUU;

e IIOHUMATh U UCIIOJIH30BATh MPEUMYILECTBA KOMAHAHOW U MHIWBHyaIbHOU
paboTHI MPU PEIICHUN YUeOHBIX MaTEeMaTHYECKUX 3a/aY;

e IIPUHUMATH LEJIb COBMECTHOM JAESITEIBHOCTH, IUIAHWUPOBATH OPraHU3aLUIO
COBMECTHOI paboThbl, pachpeneiasTh BUAbl pabOT, JIOroBapUBaThCH,
o0CyX)aTh MPOLIECC U pe3yJbTaT paboThl, 00001aTh MHEHHUSI HECKOJIBKUX
JIIOJICH;

e y4acTBOBaTh B TIPYyHNOBBIX QopMax padoTel (oOcyxaeHus, OOMEH
MHEHHUSMH, MO3TOBBIC IITYPMbI U JPYTHE), BBITIOJIHATH CBOIO YaCTh PabOThI
U KOODAWHHUPOBATH CBOU JIEUCTBUS C JPYTMMH 4YI€HAMHU KOMAaH/IbI,
OLICHMBATh KAueCTBO CBOEr0 BKJaJa B OOIIMKA MPOAYKT MO KPUTEPHUSIM,
c(OpMYIMPOBAHHBIM YYACTHUKAMU B3aUMOICUCTBUS.

PeryasiTuBHbIe yHUBEpPCAJIbHbIE YUeOHbIe 1eliCTBUS

Camoopranusamnus:

e CaMOCTOSITEJIBHO COCTaBJIATH IUIAH, AJITOPUTM PELICHMs 3aAadd (WM €ro
4acTh), BBIOMpATh CHOCOO PEIICHHsS] C YYETOM HMMEIOLIUXCS PECYpPCOB M
COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHpPOBaTh U KOPPEKTUPOBATH
BAapUAHTHI pEUIEHUH C YYETOM HOBOM MH(MOpMAIUH.

CaMOKOHTPOJIb, JMOLMOHAJIBHBIN HHTEJJICKT:

e BJAJETh CIOCOOAMU CaMOIIPOBEPKU, CAMOKOHTPOJIS Mpoliecca U pe3yJibTaTa
peneHns MaTeEMaTHIECKOM 3a/1a4u;

e MPEIBHUAETH TPYAHOCTH, KOTOPbIE MOTYT BOBHUKHYTh IIPH PELICHUN 33/1a4U,
BHOCHUTb KOPPEKTUBBI B JCSATEIILHOCTh HAa OCHOBE HOBBIX OOCTOSITENHCTB,
HaWJICHHBIX OIMUOOK, BBISIBICHHBIX TPYIHOCTEH;

e OLICHMBATh COOTBETCTBUE PE3yJIbTaTa AEATEIBHOCTHU ITOCTABICHHOW LIENU U
YCIIOBUSIM, OOBSCHATH NMPUYUHBI JTOCTHOKCHHUS WM HEIOCTHKEHUS LEJH,
HAXOJUTh OIIHUOKY, 1aBaTh OLICHKY MPUOOPETEHHOMY OIBITY.

HNPEAMETHBIE PE3YJIBTATBI



K xoHiy oOyuenus B 7 Kjacce OOYyYArONIMICS TOJYYHUT CICTYIOIIHE
MIPEAMETHBIE PE3YIIBTATHI:

Uutateh wuH(OpMaIMIO, TPEICTABICHHYI0O B TaOIuIax, Ha JAuarpammax,
NPEACTABIATh JAHHBIE B BUJAE TaOJMI, CTPOUTh JUArpaMMbl (CTOJIOMKOBBIE
(cTronbuatkie) U KpyroBbI€) IO MacCHBaM 3HAYCHUH.

OnucelBaTe W MHTEPHPETHPOBATH  pEaJbHBIE  YHUCIIOBBIE  JIAHHBIE,
Mpe/ICTaBICHHbIC B TA0JINIIAX, HA IUarpaMmax, rpapukax.

Hcnonp30BaTh i1 ONMCAHUS JAHHBIX CTAaTUCTHUYECKUE XAPAKTEPUCTUKHU:
cpenHee apuMeTHUecKoe, MeIuaHa, HauOosblliee W HaMMEHbIee 3HAYCHUS,
pa3Max.

NMeTs mnpencraBieHUE O CIIy4dalHOM HM3MEHUYMBOCTHM Ha IIpUMEpax IIEH,
($u3NYECKUX BEIUYMH, AHTPOIIOMETPUYECKUX HaHHBIX, UMETh IPEACTABICHUE O
CTaTUCTUYECKON YCTOWYNBOCTH.

K xoHiy oOyuenuss B 8 kJjacce oOydYaromuiicsi MOJYYUT CIIECAYIOIINE
NPEIMETHBIE PE3YJIbTATHI:

W3Bnekatb u mnpeoOpa3oBbIBaTh MH(GOPMALMIO, IPEICTABICHHYIO B BHJE
TabJIUL, AUarpaMM, rpauKoB, MPEICTaBIATh JaHHBIE B BUJE TAOJIUL, AUArpaMM,
rpauKoB.

OnuceiBaTh JaHHBIE C MOMOILIBIO CTATUCTUYECKUX IOKA3aTeNel: CpeaHuX
3HAYCHUI U Mep paccenBaHus (pa3Max, JUCIEPCUsl U CTaHIAPTHOE OTKIOHEHUE).

HaxoauTs 4acTOThl YMCIOBBIX 3HAYEHUI M 4acTOTHI COOBITHI, B TOM YHUCIIE
10 pe3yJIbTaTaM U3MEpeHUN U HaOJIOICHUI.

HaxonuTh BEpOATHOCTH CIydalHBIX COOBITUM B ONBITAX, 3Has BEPOATHOCTH
AJIIEMEHTApHBIX COOBITUHA, B TOM YHCIE€ B ONBITAX C PaBHOBO3MOKHBIMU
3JIEMEHTaPHBIMU COOBITUSMHU.

Hcnonp3oBarh rpaduueckue MOAENTU: JEPEBO CIY4YalHOIO 3KCIEPUMEHTA,
JarpaMMBbl DWiiepa, YuciaoBas npsmasi.

OnepupoBaTh MOHATUSMU: MHOXECTBO, TMOJMHOXECTBO,  BBIIOJHSTh
olnepalyyd HaJ MHOXECTBaMHU: OOBEIUHEHUE, TNIepeceueHue, IOMOJTHEHUE,
NEPEYNCIISATD IEMEHTHI MHOXKECTB, IPUMEHITh CBOMCTBA MHOYKECTB.

Hcnonp3oBath rpaduueckoe NpeACTaBICHUE MHOXKECTB M CBS3€H MEXIy
HUMHU JUIsI ONTMCAHUS MPOLIECCOB U ABJICHU, B TOM YHCJIE MPU PELICHUHU 3a/1a4y U3
JIPYTUX Y4eOHBIX MPEIMETOB U KYPCOB.

K xoniy oOyuenus B 9 kiacce oOyYarONIMICS TOJYYHT CIETYIOIIHE
IIPEIMETHBIE PE3YJIbTATHI:

W3Bnekatb u mnpeoOpa3oBeIBaTh HH(OPMALMIO, MPEICTaBICHHYIO B
pa3IMYHBIX MCTOYHUKAX B BHUJAE TaOJIML, aUarpamm, rpa@ukoB, MPeICTaBIATbH
JTaHHBIE B BUE TaOIuUL, 1Uarpamm, rpa)ukoB.



Pemarp 3amauum  opraHu30BaHHBIM MEepeOOpPOM BapHUAHTOB, a TaKXKE C
UCIIOJIb30BaHNEM KOMOWHATOPHBIX MPAaBUI U METO/IOB.

Hcnonp30BaTh ONKCATENBHBIE XAPAKTEPUCTUKU I MACCHBOB YHCIIOBBIX
JAHHBIX, B TOM YHCJIE CPETHAE 3HAYCHMS U MEPBI pACCEHBAHUS.

HaxoauTbs 4acTOThl 3HaYEHUM M YacCTOThI COOBITHS, B TOM YHCJIE IOJIB3YSICh
pe3ybTaTaMy MPOBEAEHHBIX U3MEPECHHUIN U HAOIIOICHUH.

HaxoauTs BEpOATHOCTH CIIy4alHBIX COOBITUH B M3YYEHHBIX OIBITaX, B TOM
YlCclie B ONbITaX C PABHOBO3MOXKHBIMHU 3JIEMEHTAPHBIMH COOBITUAMH, B CEPHSIX
UCIIBITAaHUM 10 IEPBOTO YCIIEXa, B CEPUAX UCIBITAaHUI bepHyIum.

MMeTp npencraBlIeHHE O CIy4YalHOM BEJIMYMHE M O PACIPEICICHUH
BEPOSATHOCTEM.

HNmeTts mpencraBieHHEe O 3aKOHE OONBIIMX YHCET KaK O TMPOSIBICHUU
3aKOHOMEPHOCTH B CIIy4yallHOM M3MEHYMBOCTU U O POJIM 3aKOHA OOJIBIIMX YUCEN B
IpUPOE U OOIIECTBE.



TEMATHYECKOE IINTAHUPOBAHUE
7 KIIACC

KoanuyecTBo yacoB DJIeKTPOHHbBIE
HanmeHoBaHHMe pa3/iejioB H TeM ungpoBbie
Ne i/ P KourpoJusbnbie | IIpakTuyeckue (ubp )
NporpamMMbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchbl
bubmuorexa [JOK
1 I1 7 2
PEACTABIICHHE AAHHBIX https://m.edsoo.ru/7f415fdc
bubmuorexa [JOK
2 0 8 1
HHCATCIBHAT CTATHCTHIA https://m.edsoo.ru/7f415fde
bu6mmoreka [IOK
3 C i 6 1
HYHAMHA HEMEHAHBOCTS https:/m.edsoo.ru/7f415fde
bu6mmorexa [IOK
4 B 4
BEJICHNC B TCOPHIO rpaoB https://m.edsoo.ru/7f415fdc
5 BeposTHOCTB M yacTOTa CIIy4aiiHOTO 4 | bubnuoreka [IOK
CcOOBITHSA https://m.edsoo.ru/7f415fdc
bu6mmoreka [JOK
i 2
6 O0001Ienue, cucTeMaTH3alus 3HaHUH 5 hitps://m.cdsoo.rw/7f415fde
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 2 5




8 KUIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HanmeHnoBaHMe pa3ae/ioB U TeM (uu¢poBbie)
Ne i/ KourpoJusbnbie | IIpakTHyeckue
NPOrpamMmbl Beero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchbl
bubmuorexa [JOK
1 IT 7 4
OBTOpCHHE Kypea [ Kacea https://m.edsoo.ru/7f417{b2
) OmnucarenpHas craTucTuka. PaccenBanue 4 bubmuorexa [JOK
JaHHBIX https://m.edsoo.ru/7f417{b2
3 MHOsKeCTBd 4 bubmuorexa [JOK
https://m.edsoo.ru/7f417{b2
bubmuoreka [JOK
4 B i 1
€pOSITHOCTD CIIy4alHOTO COOBITHS 6 hitps-//m.cdsoo.ru/Ti417fb2
bu6mmoreka [IOK
5 Brenenue B Teopuro rpado 4
BEJACHHE B TEOPHIO rpagon https://m.edsoo.ru/7£417fb2
bu6mmorexa [IOK
6 C i 0 8
TTyHaUHBIC COOBITHA https://m.edsoo.ru/7f417{b2
bu6mmoreka [JOK
7 06006 i 4 2
ODHICHHE, CHCTEMATHSAMHA SHAHIH https://m.edsoo.ru/7f417fb2
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 2 1




9 KUIIACC

KoanuyecTBO 4acoB DJIeKTPOHHbIE
HaunmMeHoBaHHe pa3iesioB H TeM mudpoBLIe
Ne i/ P KourpoJusbnbie | IIpakTHyeckue (ubp )
NpOrpamMmbl Bceero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchbl
1 [ToBTOpenue kypca 8§ kinacca 4 bubmmorera LHOK
https://m.edsoo.ru/7f41a302
bubmuorexa [JOK
2 4 1
DJICMEHTBI KOMOMHATOPHKH https://m.edsoo.ru/7f41a302
3 I'eomeTpuueckas BEpOSITHOCTh 4 bubmorexa HOK
p p https:/m.edsoo.ru/7f41a302
bu6mmoreka [IOK
4 Hemsrrattins beprynm 6 ! https://m.edsoo.ru/7f41a302
N bubmuorexa [JOK
> CrysaitHas penna 6 https://m.edsoo.ru/7f41a302
bu6mmoreka [JOK
1 1
6 Obobuierne, KoRTpoIH 0 https://m.edsoo.ru/7f41a302
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 1 2







IHOYPOYHOE IIVTAHUPOBAHUME

7 KIIACC
KosnuyectBo yacos DJIEeKTPOHHbIE
Jara nuppoBbIe
Nen/m | Tema ypoka Kontpoububie | IlpakTuyeckue op
Bcero u3yueHusi | oOpa3zoBaTe/ibHbIE
padoThI padoThI
pecypcsbl
| [IpencraBieHue JaHHBIX B 1 bu6mmoreka [IOK
TabJmmax https://m.edsoo.ru/863ec1{8
) [IpakTrueckue BbIYNCIEHUS 110 1 bubnnorexa [JOK
TaOJIMYHBIM JaHHBIM https://m.edsoo.ru/863ec324
3 N3Biieuenne u nHTEpIIpETas | bubnnoreka [JOK
TAOJIAYHBIX JaHHBIX https://m.edsoo.ru/863ec78e
4 [IpakTuueckas padbora "Tabnuupr" 1 1
I'paduueckoe mpeacraBieHue
5 JAaHHBIX B BUJI€ KPYTOBBIX, 1 bubnuoreka [IOK
CTOJIOUKOBBIX (CTOIOUYATHIX) https://m.edsoo.ru/863ed18e
auarpamm
UYreHne u IOCTPOEHUE IUAarpPaMM.
6 [Tpumeps! nemorpaduveckux 1 bubmmorexa LIOK
PHIVIEPET AIEMOTP https://m.edsoo.ru/863ed602
auarpamm
7 IIpakTuyeckas pabora | | bubnnoreka [JOK
"Tuarpammbl" https://m.edsoo.ru/863ed72¢
g Uucnossie HaOopwl. CpenHee 1 bubnuorexa [JOK
apupMeTHIecKoe https://m.edsoo.ru/863ed846
9 Yucnossie Habopbl. CpenHee 1 bubnmoreka [JOK

apupMeTHIECKOE

https://m.edsoo.ru/863ed846




Menaunana 9uciioBoro Habopa.

bu6mmoreka [IOK

10
Y cTOMUNBOCTh MEAUAHEI https://m.edsoo.ru/863edb3e
1 Menuana 4uciioBoro Habopa.
VY cTOMUUBOCTh ME€UAHEI
12 [IpakTuueckas pabora "Cpennue bubnmoreka [JOK
3HaYCHMA" https://m.edsoo.ru/863edc6ba
Hawnbosbiiee 1 HauMeHbIIIEe
13 3HAYCHHUS YHCIIOBOr0 Habopa bubmorera [JOK
pa- https://m.eds00.ru/863ee07a
Pazmax
Hawnbosbiiee 1 HauMeHbIIIEe
14 3HAYEHMs YUCITIOBOTO Habopa.
Pazmax
HauOonbiiee 1 HaMMEHbIIIEE
15 3HAYEHMS YUCITIOBOTO Habopa.
Pazmax
KonTponbHas padoTa no temam
16 "[IpencraBiieHue JaHHBIX bubmnorexa [IOK
P i https://m.edsoo.ru/863ee390
OmnucarenbHas CTaTUCTHKA"
17 Crny4aiiHasi ”3BMEHUYNBOCTD bubnnoreka [JOK
(mpumepsl) https://m.edsoo.ru/863ee4bc
13 YacroTa 3HaYeHU B MaccuBe bubmuorexa [JOK
JaHHBIX https://m.edsoo.ru/863ee69¢c
bu6mmoreka [JOK
19 I'pynnupoBka
pymip https://m.edsoo.ru/863ee9d0
20 I'ucrorpammel
bu6mmoreka [IOK
21 ['ucrorpammel nommoreka L]

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




[Ipaktuyeckas padora "CnyyaiiHas

bu6mmoreka [IOK

22
M3MEHYUBOCTB" https://m.edsoo.ru/863eecc8
I'pad, Bepmnna, pedpo.
pad, sep peop bu6mmoreka [IOK
23 [IpencraBnenue 3aga4u ¢ HTOMOIIIBIO
https://m.edsoo.ru/863eef52
rpada
CreneHb (BAJICHTHOCTD) BEPIIMHBI.
N bu6mmoreka [IOK
24 Yucno pébep u cymmapHas CTEIeHb
https://m.edsoo.ru/863efOba
BepiuH. Llens u nukin
’s Hens u muxn. [Tyt B rpade. bubnuorexa [JOK
[IpencraBnenue o cBI3HOCTH Tpada https://m.edsoo.ru/863ef236
26 [IpencraBnenue 00 bubnnorexa [HOK
OPHUEHTHPOBAHHBIX rpadax https://m.edsoo.ru/863ef3b2
7 CrydaifHbIN OTIBIT U CITy4aiiHOE bubnnoreka [JOK
coObITHE https://m.edsoo.ru/863ef4d4
BeposiTHOCTB 1 yacTOTa COOBITHS.
)3 Ponb ManoBeposITHBIX U bubnuoreka [IOK
MPAKTUYECKU JOCTOBEPHBIX https://m.edsoo.ru/863ef646
COOBITHH B TIPUPOJIE U B OOIIECTBE
29 Mosera u urpaibHas KOCTh B
TEOPUH BEPOATHOCTEN
30 [IpakTuyeckas padora "Hactora bubmuoreka [IOK
BbITNIaJIeHUs opJa" https://m.edsoo.ru/863ef8a8
KonTponpHas paboTa mo Temam
31 "CrnyuaiiHas ”3MEHYMBOCTb. bubnnoreka [JOK
I'padsl. BepostHOCTb cityyaiiHOro https://m.edsoo.ru/863f0186
coObITHS"
1 [ToBTOpenue, o6o0IIeHNE. bubnuoreka [IOK

[IpencraBnenue qaHHBIX

https://m.edsoo.ru/863efa24




3 [ToBTOpenue, o6o0mIEHNE. 1 bubnuoreka [IOK
OrnucarenpHas CTaTUCTUKA https://m.edsoo.ru/863efbaa
34 [ToBTOpeHmE, 0600IIEHNE. 1 bubnnoreka [HOK
BeposiTHOCTB CitydaitHOTO COOBITHS https://m.edsoo.ru/863efecO
OBIIEE KOJIMYECTBO YACOB I10 a4

I[TPOT'PAMME




8 KUIACC

KoanuectBo yacoB DJIeKTPOHHbIE
Ne HMara uudposbie
Tema ypoka Konrpoasbnsie | IIpakruyeckue
n/n Bcero u3ydeHus | oOpa3oBaTesibHbIE
padoThI padoThI
pecypcsbl
| [IpencraBienue JaHHBIX. | bu6mmoreka [IOK
OnucaTenbHasi CTaTUCTUKA https://m.edso0.ru/863f029¢
) Crny4aitHast ”3aMeHunBOCTh. CpeHue | bubnuorexa [JOK
YHUCIIOBOTO Habopa https://m.edsoo.ru/863f03fc
3 Crny4aitasie coObITHsA. BepositTHocTH 1 | bubnnoreka [JOK
4aCTOThI https://m.edsoo.ru/863f0578
Knaccuueckue monenu Teopun
. bubmuorexa [JOK
4 BEPOSITHOCTEH: MOHETA U UTPAJIbHAS 1
https://m.edso0o0.ru/863f076¢
KOCTh
5 OTKJIOHEHUS 1 bubmorexa [TOK
https://m.edsoo0.ru/863f0a50
b K
6 Jucnepcust 4ncioBoro Habopa 1 nommorexa O
https://m.edsoo.ru/863f0a50
7 CranmapTHOE OTKIIOHEHUE YHCIIOBOTO 1 bubnnoreka [JOK
Habopa https://m.edsoo.ru/863f0bfe
bu6mmorexa [IOK
8 JnarpaMMbl pacceMBaHUs 1
https://m.edsoo.ru/863f0eab
bu6mmorexa [IOK
9 MHokecTBO, TTOJIMHOKECTBO 1
8 https://m.edso0.ru/863f1180
Onepanuu HaJ MHOKECTBAMM:
bu6mmoreka [IOK
10 o0BeIMHEHNE, TIEPECEUCHHE, 1

JOIIOJIHCHUC

https://m.edsoo.ru/863f143¢c




CaoiicTBa onepauuii HaJl
MHO>KECTBaMU: TIEPEMECTUTENBHOE,

bu6mmoreka [IOK

11
CcOoYeTaTeIbHOE, PACIPEICIUTENBHOE, https://m.edsoo.ru/863f1784
BKJIIOUEHHUS

12 ['paduueckoe npeacTraBieHne bubnuoreka [IOK
MHOXECTB https://m.edsoo.ru/863f198c

13 KoHTpoibHas pabota 1mo Temam
"Cratuctuka. MHoxectna"

14 OnemeHTapHble coObITHs. CaydaiiHble bubnnorexa [HOK
COOBITHUSA https://m.edsoo.ru/863f1dec
braronpusrcrByroniue

15 aneMeHrT)a HEIE ZO6BITI/I$I bubmmorexa LHOK

p o https://m.edsoo.ru/863f1dec
BeposiTHOCTH COOBITHI
braronpusrcrByroniue
16 aneMeHIT)a HEBIE ZE)O6HTI/I${ bubmaorexa [IOK
P . https://m.eds00.ru/863f1{72
BepositHOCTH cOOBITHI
OMBITHI ¢ PAaBHOBO3MOXXHBIMHU
17 DJIEMEHTAPHBIMU COOBITHSIMU bubmaorexa [JOK
o pu ' https://m.edsoo.ru/863f21ca
CrnyualiHblii BEIOOD
OMBITHI ¢ PAaBHOBO3MOXHBIMHU
18 3JIEMEHTAPHBIMUA COOBITUAMA Eubmorexa IIOK
o pv ' https://m.edsoo.ru/863f21ca
CryualiHblii BBIOOD
[TpakTrueckas padota "ONBITHI C

19 aBHOBO3MO>KHBIMHU dJIEMEHTAPHLIMU Eubmorexa IIOK
p p hitps://m.edsoo.ru/863f235a
coOpITUAMM"

bu6mmoreka [JOK

20 epeBO
Hlep https://m.edsoo.ru/863f2ade

21 CBolicTBa JepeBa: €IUHCTBEHHOCTh bu6mmoreka [IOK




IIyTH, CYLIECTBOBAHUE BUCSIYEU
BCPIIHHBI, CBA3b MCIKAY YUCIIOM
BEPILKH U 9uCcIoM pEdep

https://m.edsoo.ru/863f2bac

22 [IpaBuno yMHOXEHUS bubmmorexa [TOK
P ™ https://m.edsoo.ru/8632cds
bubmuorexa [JOK
23 IT e
PABILIO yMHOACHIA https://m.edsoo.r/8632e36
bu6 OK
24 [IpoTrBOMOI0XKHOE COOBITHE nommoreka L
https://m.edsoo.ru/863f2{8a
)5 Huarpamma Ditnepa. O0be1uHEHNE U bubnnoreka [JOK
MepPECCUCHHUE COOBITHUIA https://m.edsoo.ru/863f3214
26 HecoBmectHbie coObiTusi. @opmyia bubnnorexa [JOK
CIIOKEHUS BEPOSATHOCTEU https://m.edsoo.ru/863f3372
7 HecoBmectnbie coObiTusi. DopMyna bubnuotexa [JOK
CJI0’KEHUS BEPOSITHOCTEN https://m.edsoo.ru/863f3764
IIpaBuno yMHOKEHUSI BEPOSITHOCTEM.
28 yIC)J'IOBHaHy:Ie OSITHOCTh ’ bubmmorexa [TOK
p ’ https://m.eds00.ru/863f38ae
He3aBucumebie coObITHS
[IpaBun0 yMHOKXEHUSI BEPOSITHOCTEM.
29 VYcioBHas BEpOATHOCTh bubmmorexa [TOK
P ) https://m.edsoo.ru/863f3b06
HezaBucumeblie coObITHS
30 [IpencraBnenue ciayyaitHOro bubmuoreka [IOK
SKCIIEpUMEHTA B BUJIE JIEpEBaA https://m.edsoo.ru/863f3cbe
31 IIpencrasienue ciry4aitHOro bubnnoreka [JOK
DKCIIEPUMEHTA B BUJE AEepeEBa https://m.edsoo.ru/863f320
[ToBTOpEeHme, 0600IICHHE.
bu6mmoreka [IOK
32 [IpencraBinenue naHHbBIX.

OnucarenbHas CTaTUCTUKA

https://m.edsoo.ru/863f4128




bubmuorexa [JOK

33 Hosropenne, oboduienne. Ipaget ! https://m_eds00.ru/863f4312
Konrtponbnas padora mo remam
34 "Cnyuvaiinbeie coOBITHS. BeposaTHOCTS. 1
I'padpur”
OBUIEE KOJIMYECTBO YACOB I10 34
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9 KUIIACC

KonuyecTBo yacos DJIEeKTPOHHbIE
Jara nuppoBbIe
Nen/m | Tema ypoka Konrpoasbnsie | IIpakruyeckue op
Bcero u3yyeHusi | oOpa3zoBaTe/ibHbIE
padoThI padoThI
pecypchl
1 [IpencraBienre JaHHBIX 1 bubmorexa [IOK
pea A https://m.edsoo.ru/863f47ea
2 OnucarenbHas CTaTUCTHKA 1 bubmmorexa [IOK
https://m.edsoo.ru/863f47ea
Onepanuu HaJ, COOBITUSIMU 1
4 HezaBrucuMocTh cOOBITHI 1
5 Komb6unaTtopHoe npasuiio | bubnnorexka [JOK
YMHOKEHHUS https://m.edsoo.ru/863f4e16
6 [lepecranoBku. @akropuan. | bubnuoreka [IOK
CoueTaHus ¥ YUCJIO COUYETAHUN https://m.edsoo.ru/863f4e16
bu6mmoreka [JOK
7 Tpeyronpuuk [Tackans 1
peyr https:/m.edsoo.ru/863f5014
[IpakTuueckas pabora
g "Brruucienue BepoATHOCTEN € 1 | bubnnoreka [JOK
WCITOJIh30BaHUEM KOMOMHATOPHBIX https://m.edsoo.ru/863f5208
(byHKUINH 37IEKTPOHHBIX Ta0muI"
I'eomeTpuueckas BEpOSTHOCTb.
9 Cry4aifHbIN BBIOOP TOYKH U3 1 bubnuotexa [JOK
burypsl Ha MJIOCKOCTH, U3 OTPE3KA, https://m.edsoo.ru/863f5884
U3 JyI'¥ OKPY’KHOCTH
10 ['eomeTpuyeckas BEpOSATHOCTD. | bubnnorexka [HOK

Cry4aifHbIl BBIOOpP TOYKH U3

https://m.edsoo.ru/863f5a50




(Gurypsl Ha MJIOCKOCTH, U3 OTPE3Ka,
U3 IyT'H OKPYKHOCTHU

['eomeTpryeckast BEpOSATHOCTb.
Ciy4aifHbIl BBIOOpP TOYKH U3

bu6mmoreka [JOK

11
(GuUrypsl Ha MJIOCKOCTH, U3 OTPE3Ka, https://m.edsoo.ru/863f5bfe
U3 JIyTU OKPY>KHOCTHU
['eomeTpuyeckas BEpOSATHOCTD.
12 CrnyualiHplii BHIOOP TOUKH U3 bubnnoreka [JOK
(Gurypsl Ha JIOCKOCTH, U3 OTPE3KA, https://m.edsoo.ru/863f5¢10
U3 JIyTU OKPY>KHOCTHU
HcnbiTanue. Ycnex u Heyzayva.
13 Cepus UCIIBITAHUN 10 TIEPBOTO bubmorexa LIOK
p A p https://m.eds00.ru/863f6162
ycrnexa
HcnbiTanue. Ycnex u Heyaaya.
14 Cepust UCIIBITAaHUM [0 IIEPBOTO bubmorexa [TOK
p a p https://m.eds00.ru/863f6356
ycnexa
HcnbiTanue. Ycrnex u Heyaaya.
15 Cepus ucnbITaHUH 10 IEPBOTO
ycnexa
Hcnbitanusa beprymm.
16 BepositTHocTH COOBITHI B cepur bubmorera [TOK
p g p hitps:/m.eds0o.ru/863f64d2
ucneiTanuil bepnynnu
Wcnerranus beprymnn.
17 BepositTHocTH COOBITHI B cepur bubmorera [TOK
p g p hitps:/m.eds0o.ru/863f6680
ucneiTanuii bepnynnu
18 [TpakTiueckas pabota "HcnpiTanus bubnnoreka [JOK
bepnynau" https://m.edsoo.ru/863f67de
19 CiyyaliHasi BETMYMHA U bubmuorexa [JOK




pacrpeeneHue BEpOSITHOCTEN

https://m.edsoo.ru/863f6b44

MatemaTtuueckoe OXXHIaHUEC U

bubmuorexa [JOK

20 . .
JIUCIIEPCUSA CIIYYaHON BEJIUYUHBI https://m.edsoo.ru/863f6da6
IIpuMmepsl MaTeMaTUYECKOTO
21 0KMJaHUS KaK TSCOPETHUECCKOTO bubmorexa LIOK
A p https://m.edso0.ru/863f6£86
CPEIHET0 3HAYCHUS BETUIMHBI
bubnuoreka IHOK
22 IToHsTHE 0 3aKOHE OOJIBIINX YHCE 1
https://m.edsoo.ru/863f72c4
7 N3mepeHne BeposATHOCTEN C bubnuorexa [JOK
IIOMOIIIBIO YaCTOT https://m.edsoo.ru/863f7652
24 [TpumeHeHne 3aKoHa OOJIBIINX bubnnorexka [JOK
quCell https://m.edsoo.ru/863f7116
)5 O06o06meHre, cucTeMaTH3aIus bubmoreka [JOK
3HaHuil. [IpeacraBnenne naHHBIX https://m.edsoo.ru/863f783c
26 O00011enNEe, CHCTEMAaTH3aIUs
sgannii. OnucarenbHas CTaTUCTHKA
O00011enrEe, CHCTEMAaTH3ALUS
27 3HaHuu. [IpeacraBnenne naHHBIX bubmorexa [TOK
- ped a ' https://m.edso0o.ru/863f893a
OmnucarenbHas CTaTUCTHKA
O0001IenNEe, CHCTEMATA3AIUA
28 3HaHUM. BeposATHOCTH clydyaiftHOTO bubmmorera [IOK
- PP y https://m.edsoo.ru/863f7ade
COOBITHS
O0001Ienne, CHCTEMAaTA3AIUA
79 3HaHUW. BeposATHOCTH cirydaitHOTO bubnuorexa [JOK
COOBITHS. DIEMEHTEI https://m.edsoo.ru/863f7c9c
KOMOWHATOPUKH
Bbubanoreka [IOK
30 O0001enne, cucTEMaTA3aUA 1

https://m.edsoo.ru/863f7e54




3HAHUN. DJIEMCHTEI
KOMOMHAaTOPUKHU

O00011eH1Ee, cCUCTEMAaTH3aLUs

31 3HaHUH. DJIEMEHTHI | bubmuorexa [JOK
KoMOuHaTopuku. CiryyaliHble https://m.edsoo.ru/863f8408
BEJIMYMHBI U pacipeiesieHus
O00011eH1Ee, CHCTEMAaTA3ALUS
32 sHaHui. Coy4yailiHbIe BEJINUNHBI U 1 bubnmnorexa LIOK
-y https://m.edsoo.ru/863f861a
pacripeaesieHust
bubmuorexa [JOK
n 1
33 TOroBas KOHTPObHAs paboTa https://m.eds00.ru/863f8b56
34 O0001enne, cucTeMaTA3aIus q
3HAHUH
OBIIEE KOJIMYECTBO YACOB I10 34
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IPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBbHOM TIPOI'PAMMBI

7 KIIACC
Kon .
IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOMM
NpoBepsieMoro .
00pa3oBaTeJIbHOM MPOrPaMMbl OCHOBHOT'0 00111er0 00pa30BaHus
pe3yJibTara
5 BeposiTHOCTB U cTaTUCTHKA
YuraTh HHPOPMALIUIO, IPECTABICHHYIO B TA0JIMIAX, HA TUarpaMMax,
5.1 MpeICTaBIsATh JaHHbIE B BUAE TaOJHUI, CTPOUTH JAUArPAMMBI
(cTonbukoBbIe (CTOIOYATHIE) U KPYTOBBIE) IO MACCUBAM 3HAYCHUI
- OnuceiBaTh W UHTEPIPETUPOBATH peajbHBIC YHUCIIOBHIC JaHHEIC,
Mpe/ICTaBJICHHbIE B Ta0IMIIaX, HA Juarpammax, rpadukax
Hcnons3oBath TUIs O CAHUS JTAHHBIX CTaTUCTUYECKUE
5.3 XapaKTePUCTHKU: CpeHee apudMeTndeckoe, MeInana, HanOoJbIee U
HauMEHbIIIee 3HAYEHUS, pa3Max
Nwmets npencraBienue o ciiydaiiHON M3MEHYMBOCTH Ha IpUMeEpax LieH,
5.4 (U3MYECKUX  BEIIMYMH, aHTPONMOMETPUYECKHX JAHHBIX, HUMETh
MIPE/ICTAaBJICHHE O CTATUCTUYECKON YCTOMYUBOCTH
8 KIIACC
Kon .
IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOCHHS] OCHOBHOI
NpOBepPsIeMOro .
o0pa3oBaTe/IbHOI NPOrPaMMBbI OCHOBHOT0 00111er0 00pa30BaHUsA
pe3yJbTara
5 BeposiTHOCTB 1 cTaTUCTHKA
W3Bnekatb U mpeoOpa3oBbIBaTh HH(POPMAINIO, MPEACTABICHHYIO B
5.1 BUJE TaOdHl, quarpamm, rpadukoB, MPEICTaBIATh JaHHbIE B BUJIE
TabJuLl, AUarpamMmm, rpaduKoB
OnuceiBaTh JaHHBIE C TOMOIIBIO CTAaTUCTUYECKHX IOKa3aTesei:
5.2 CpeIHUX 3HAYEHUH U Mep pacceuBaHus (pa3max, JIuUcCHepcus |
CTaH/IaPTHOE OTKIIOHCHHE)
53 HaxomuTh 9acTOTBI YMCIIOBBIX 3HAYEHUW M YaCTOTHI COOBITHIL, B TOM




YHCIIe [0 pe3yabTaTaM U3MEPEHH U HaOIII0ICHUN

HaxoauTe BepOSTHOCTM CIy4alHBIX COOBITHM B OMBITAaX, 3Has

54 BEPOSTHOCTH 3JEMEHTAPHBIX COOBITUH, B TOM YHCIE B OIbBITaX C
PaBHOBO3MOXXHBIMH 3JI€MEHTAPHBIMU COOBITHSAMU
55 Hcnonp3oBare  rpaduuecKkue  MOAETH:  JIEPEBO  CIydailHOTO
' 9KCIIEPUMEHTA, AUarpaMMbl Dijiepa, YuciIoBas npsmas
OnepupoBarh MOHATUSMHU: MHOXXECTBO, MOJMHOKECTBO; BBINOIHATH
s6 olepanuy  HaJ  MHOXXECTBaMHU:  OOBEIUHEHHME, IIEPECEUEHHUE,
' JIOTIOJIHEHUE; IEPEYUCIIATD AIEMEHThI MHOXKECTB, IPUMEHSTh CBONCTBA
MHOKECTB
Hcnonp3oBate rpaduveckoe IMPEACTaBICHUE MHOXKECTB U CBs3EH
5.7 MEXIy HUMH JIJIsl ONKMCAHUS TIPOIECCOB U SBICHUH, B TOM YUCIE MPU
pelIeHNH 3a]1a4 U3 IPYruX y4yeOHbIX PEAMETOB U KypCOB
9 KIIACC
Kon .
IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOIM
NpoBepsieMoro .
00pa3oBaTeJIbHO MPOrPaMMbl OCHOBHOT'O 00111er0 00pa30BaHus
pe3yJbTara
5 BeposiTHOCTB M cTaTHCTHKA
W3Bnekarb u mpeoOpa3oBbIBaTh HHPOPMAIUIO, MPEACTABICHHYIO B
5.1 pa3IMYHBIX HCTOYHUMKAX B BHJE TaOMUL, AWarpaMM, TIpauKoB,
MPEJCTABIATH JaHHbBIE B BUJIE TaOIUIL, JUarpamMm, rpadukoB
55 Pemarp 3a1aun OpraHn30BaHHBIM 1EpeOOPOM BapHAaHTOB, a TAKXKE C
. UCIOJIb30BAHNEM KOMOMHATOPHBIX MPABUI U METO/I0B
Hcnonp30BaTh  omucaTenabHblE  XapaKTEPUCTHKU I MAacCHUBOB
5.3 YHUCIIOBBIX JAaHHBIX, B TOM 4YHCIIE CpPEIHHME 3HAYEHUS U Mepbl
paccenBaHMs
s4 HaxoauTe 4acTOTBl 3HaUY€HWM W YAaCTOTHI COOBITHS, B TOM YHCIIE
' MOJIb3YACh Pe3yIbTaTaMH NMPOBEAEHHBIX U3MEPEHUM U HAOII0IeHUI
HaxoauTpe BepOsATHOCTH CIy4alHbIX COOBITUN B M3YYEHHBIX ONbBITAX, B
5.5 TOM 4YHUCJIE€ B ONBITaX C PAaBHOBO3MOXKHBIMU 3JIEMEHTAPHBIMU

COOBITUSIMHM, B CEpUSAX HCIBITAHUNA 10 TEpBOrO yclexa, B Cepusix




ucnbiTaHui bepHynnum

HNmMers npencraBiieHHE O CIIy4allHOM BEIWYMHE U O PaCHpEACIICHUU

5.6

BEpPOSTHOCTEH

Nmets mpeacTaBieHre O 3aKOHE OOJBIIMX YUCEN KaK O MPOSIBICHUHU
5.7 3aKOHOMEPHOCTH B CIy4alHOM H3MEHYMBOCTH W O POJIM 3aKOHA

OOJIBIITUX YKCET B IPUPOE B OOIIECTBE




IMPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

7 KIIACC
Kon IIpoBepsieMblii 3JIEMEHT COJePKAHUS
5 BeposiTHOCTB U cTaTUCTHKA
[IpencraBienue AaHHBIX B BUAE TaOJHIl, quarpaMm, rpadukos. 3amnoiHeHHE
TaONMI], YTEHUE MU TOCTPOCHHUE IUarpaMMm (CTOJOMKOBBIX (CTOJIOYATBHIX) U
5.1 KpyroBeix). UYUteHwe TpaduKOB peanbHBIX MpoleccoB. l3BnedeHnue
uH(poOpMallMd W3 AUarpaMM M TaOJUIl, KCIOJIb30BaHWE M HMHTEpIpeTalus
JAHHBIX
OnwucarenpHasi CTaTHCTHKA: cpenHee apu(METHUECKoe, MEIHaHa, pa3Max,
5.2 HauOoJIblllee U HAMMEHbIIIEe 3HAYEeHUSI Habopa YUCIOBBIX JaHHBIX. [Ipumepsr
CIIy4ailHOM U3MEHYHUBOCTH
CnyuyaliHpli SKCIIEPUMEHT (OIBIT) M ciay4yaiiHoe coObiTHe. BeposTHOCcTh U
53 yactoTa. Poib MalloBEpOSATHBIX M MPAKTUYECKH JTOCTOBEPHBIX COOBITUN B
npupoje u B oduiectse. MoHeTa U UrpajibHasi KOCTb B TEOPUU BEPOSITHOCTEN
I'pad, Bepmmnua, pedbpo. Crenenp BepmmHbBL Yucio pédbep u cymmapHas
54 cTernieHb BepiiuH. [Ipeacrasnenue o cBsa3Hoctu rpada. Llenu u nukinst. [lytu
' B rpadax. OOxon rpada (sinepoB mnyTh). llpencraBmenue 00
OpPUEHTHPOBaHHOM rpade. Pemenue 3agau ¢ nmomouibio rpadon
8 KJIACC
Kon IIpoBepsieMblii 2JIEMEHT COAEPKAHUSA
5 BeposiTHOCTB U cTaTHUCTHKA
5.1 [IpencraBienue JaHHBIX B BUIE TaOIUL, 1UarpaMM, rpauKkoB
- MHOXeCTBO, JJIEMEHT MHOXECTBa, MOAMHOXecTBO. Omepanuu  Haj
' MHOXECTBaMU: 00bEJMHEHNUE, ITepeceueHue, JOMOTHEHNE
53 CBolicTBa onepanuii HaJy MHOKECTBAMU: [IEPEMECTUTEIBHOE, COUETATENBHOE,
' pacnpeaenuTeNnbHOe, BKIIOYEHUS
54 Hcnonp3oBanne rpaduyeckoro MNpeACcTaBICHUS MHOXKECTB JJI OMHCAHUS

PCAIBHBIX ITPOLECCCOB U ﬂBJ'ICHPIﬁ, IIpu pCHICHUHA 3a1a4.




I/I3MepeH1/Ie paccCruBaHus NAaHHBIX. I[I/ICHepCI/ISI U CTAaHJApPTHOC OTKJIIOHCHUC

> YHICIOBBIX HA0OPOB. J[MarpamMmMa paccenBaHUs
DJIeMEeHTapHbIE COOBITHSI  CclydaiiHOro ombiTa. CiydailHble COOBITHS.
s6 BepostHocT coObiTuii. ONBITBI ¢ PaBHOBO3MOKHBIMHM 3JIEMEHTapHBIMHU
' coobiTusamMu. CrydaiiHplii  BeIOOp. CBS3p MEXAY MaJIOBEPOSTHBIMH U
NPAaKTUYECKH JJOCTOBEPHBIMH COOBITUSIMU B IIPHPO/IE, OOIIECTBE U HAyKe
HepeBo. CBoiicTBa JepeBbEB: E€AMHCTBEHHOCTh IYTH, CYIIECTBOBAaHUE
5.7 BHCSIYCH BEPIINHBI, CBSA3b MEXTY YUCIIOM BEPIIUH U yucioM péoep. [IpaBuio
yMHOXXeHUs. Perienune 3a1a4 ¢ moMomsio rpagos
[TpotuBomonoXkHBIE coOBITHSA. Jumarpamma Diinepa. OObeauHeHHEe W
5.8 nepeceyeHne coObiTuil. HecoBmecTHble coObITHS. DoOpMmyna CIHOKEHHS
BEPOSATHOCTEMN
5.9 YcnoBHast BeposiTHOCTB. [IpaBuino ymHoxenus. HezaBucumelie coObITHS
[IpencraBinenue »sKcnepuMeHTa B BuAe JepeBa. Pemenue 3agad  Ha
5.10 HAXO0XJICHUE BEPOSATHOCTEW C MOMOIIBIO JIepeBa CIy4allHOTO SKCIEPHUMEHTA,
auarpamMm Disepa
9 KIIACC
Kon IIpoBepsieMbli 3J1EMEHT COACPKAHUS
5 BeposTHOCTB U cTaTUCTHKA
[IpencraBnenue TaHHBIX B BUJE TaOIMII, TUarpaMM, rpadukoB, HHTEPIpETALUs
5.1 NaHHbIX. YTeHHe M mocTpoeHue TalOiaul], AuarpaMM, rpadUKoB MO pealbHbIM
JTAaHHBIM
5.2 IlepecTanoBkuU U pakTOpHaT
5.3 CoueTaHus U YUCIIO COYETAHUN
54 Tpeyronbauk [Tackans. Pemenue 3a1au ¢ ucnonb30BaHMEM KOMOMHATOPUKH
5 I'eomerpuueckast BepoATHOCTh. CilyyailHbI BBIOOp TOYKM U3 (UTYpbl Ha
' IJIOCKOCTH, U3 OTPE3Ka U U3 AYTU OKPYKHOCTH
5.6 Hcnbitanue. Yenex u Heyaada. Cepust HICIIBITAaHWN 1O IEPBOTO ycrexa
57 Cepus ucnbiTanuii bepHynnu. BeposTHOCTH cOOBITHII B CepuU HCIBITAaHUN
' bepuymin
5.8 CrnyuaiiHas BeJIMUMHA U paclpeesieHue BEPOSATHOCTEN




MaremaTtudeckoe OKHUJaHHUC W OUCICPCHUS. HpI/IMepBI MaTeMaTHu4CCKOIro

> 0’KMJIaHUSI KaK TEOPETUYECKOr0 CPETHEr0 3HAUCHUS BETUYMHBI

510 MareMarnyeckoe OKUJAHUE M JUCHEPCUsl CIydYalHOM BEJIMYHUHBI «UHUCIIO
. YCIIEXOB B CEpUHU UCIIBITAaHUN bepHym»

511 [Tonsitue o 3akoHe OonbmIMX yucen. M3mepeHue BEpOSTHOCTEH C MOMOIIbIO

yacToT. Poib 1 3HaYeHue 3aKoHa OOJIBIIMX YHCEI B npupoac u O6H.I€CTBC




IPOBEPSIEMBIE HA OI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA30OBATEJBHOM
IMPOTPAMMBI OCHOBHOTI'O OBIIIEI'O OBPA3OBAHUS

Kon
NpoBepsSIeMOro
TpeOOBaHMs

IIpoBepsiemble TPeOGOBAHUS K MPeIMETHBIM Pe3y/1bTATAM OCBOEHHS
OCHOBHOM 00pa30BaTeJIbHOM MPOrpaMMbl OCHOBHOT0 001IIero
o0pa3zoBanusi Ha ocHoBe PI'OC

YMeHue onepupoBarh NOHATUSAMU: MHOXECTBO, IOJMHOMXECTBO, ONEepalun
HaJ MHOXXECTBAMM; YMEHUE ONEPUPOBATh MOHATUAMU: Trpad, CBSI3HBIN rpad,
JIepeBO, LUKJI, IPUMEHATh UX IPHU PELICHUHU 337a4; YMEHHUE HCII0JIb30BaTh
rpaduveckoe MpEICTaBICHUE MHOXKECTB JJIsI ONHCAHUS  PEaTbHBIX
IPOIIECCOB U SIBJICHUH, IPH PEILICHUH 33]1a4 U3 APYTUX YUEOHBIX MIPEIMETOB

YMeHHEe OnepupoBaTh IOHATUAMH: OIPEACICHUE, aKCUOMa, TEOpeMa,
JI0Ka3aTelIbCTBO; ~ YMEHUE  pacClO3HaBaTb  UCTUHHBIE U JIOXKHBIC
BBICKA3bIBAaHUSA, IPUBOAUTH NPUMEPBl W  KOHTPIPUMEPHI, CTPOUTH
BBICKA3bIBAHUS U OTPUIIAHMS BBICKA3bIBAHUI

YMeHHe OonepupoBarh IOHATHAMH: HATypadbHOE YHCIO, IPOCTOE U
COCTAaBHOE YMCJIO, JE€IUMOCTb HATYPAJIbHBIX YUCEI, IPU3HAKU JIEIUMOCTH,
IeJI0€ YMCII0, MOAYJb YHCiIa, OOBIKHOBEHHAs IpoOb M JecATHYHAs Ipoob,
CTaHJAPTHBIA BHJI YWCJA, PALIMOHAJIBHOE 4YHCIIO, UPPALMOHAIBHOE YHUCIIO,
apu@MeTHUYecKuil KBaJpaTHBIM KOPEHb; YMEHHE BBIIOJHATH JEHCTBUS C
YUCJIAMM, CPaBHUBATh M YIOPSAJOYMBATH YMCIIA, MPEJICTABIATH YUCIIA HA
KOOpJAMHATHOM NPSMOM, OKpPYIJISATh 4YHCIA; YMEHHE [JeNaTh HNPUKUIKY U
OLICHKY pe3yJIbTaTa BBIYUCICHUI

YMeHue onepupoBaTh TOHSATHSAMH: CTENEHb C IEJNBIM II0Ka3aTeleMm,
apu@meTnyecKuil KBaJpaTHbI KOPEHb, MHOTOUJIEH, alredpandeckas 1po0sb,
TOKJECTBO; 3HAKOMCTBO C KOpHEM HaTypaJbHOH CTEeNeHu OoJblie
eIMHUIIbI; YMEHHME BBINOJIHATH pacuéTsl MO (GopMysaM, MpeodpazoBaHUS
LEJNBIX, JPOOHO-pAllMOHATIBHBIX BBIPAXEHUH M BBIPAKEHUH C KOPHSMH,
pasyioKeHHUe MHOTOUWIEHAa Ha MHOKUTENM, B TOM YHCJIE C UCHOJIb30BaHUEM
(dbopMyIT pa3HOCTH KBaJIpaTOB M KBaJpaTa CyMMBI H Pa3HOCTH

YMeHue onepupoBaTh MOHATUAMH: YKMCIOBOE DPAaBEHCTBO, YPaBHEHUE C
OZHOM IEPEMEHHOM, YHMCIIOBOE HEPABEHCTBO, HEPABEHCTBO C NEPEMEHHOM;
YMEHHE peliaTh JIMHEHHBIE W KBaJpaTHbIE YpaBHEHUS, APOOHO-
palMOHAIbHBIE YPABHEHHUS C OJTHOM MEPEMEHHOM, CUCTEMBI JBYX JTUHEUHBIX
ypaBHEHUH, TUHEHHbBIE HEPABEHCTBA M UX CUCTEMBI, KBaJIpaTHbIC U JPOOHO-
pallMOHAJIbHBIE HEPABEHCTBA C OJHOM MEPEMEHHOH, B TOM YHUCIE MpH
pElIEHUH 3a/ad W3 JPYTrUX MPEIMETOB W TMPAKTUYECKUX 3a7ad; YMEHUE
KCIIOJIb30BaTh KOOPAMHATHYIO MPAMYK0 U KOOPAWHATHYIO IUIOCKOCTBH JJISt
M300paXeHUs pelIeHNid ypaBHEHUH, HEPABEHCTB U CHCTEM

YMenue onepupoBaTh MOHATHAMH: (QYyHKUUS, Tpapuk (GYHKIUU, HYIU




(GYHKINU, TPOMEXKYTKH 3HAKOIOCTOSHCTBA, MPOMEXYTKHA BO3PACTaHHS,
yObIBaHMS, HauOoOJIbIIeE W HAWMEHbIee 3HAYCHHUS (YHKIUU; YMEHHUE
ONEPHPOBATh TOHATHSAMHU: TIpsMas POMOPIMOHAILHOCT, JIMHEHHAs
byHkuus, KBaapaTuuHas (QyHKIUS, oOpaTHas NPOMOPIHUOHATIBHOCTD,
napabosa, rurnep0osia; yMeHUe CTPOUTh TpapuKu (YHKUIUH, HCIIOIB30BATh
rpaduKy Ui ONPEACTCHUs CBOMCTB MpPOIECCOB M 3aBUCHUMOCTEH, IS
pemieHust 3aja4 M3 JPYyruxX Y4eOHBIX TPEAMETOB M PEATbHOM JKU3HHU;
YMEHHE BBIPaKaTh GOpMyJIaMy 3aBUCUMOCTH MEXIY BETHUYNHAMU

YMeHue onepupoBaTh HOHATHAMHE: MOCIEI0BATEIbHOCTD, apu(MeTHUECKAs
U TEOMETpUYECKas IPOrpecCMU; YMEHHE HCIIOJIb30BAaTh  CBOMCTBA
MOCJIEI0BATENbHOCTEH, (POPMYIIBI CyMMBI M OOLIETO WieHa NMPH PEIICHUH
3aja4, B TOM 4YHCJE 3a7a4 U3 JPYIHX YYEOHBIX NPEIMETOB M PEaTbHOU
KU3HU

YMeHue pemath 3a/1a4i pa3HbIX TUIOB (B TOM YMCJE HA IPOLEHTHI, JOJIU U
4acTH, JBIKEHHE, paboTy, IIEHy TOBAPOB M CTOMMOCTH MOKYIOK U YCIYT,
HaJIOTH, 3aJa4d W3 O0OJacTH YNpPaBJIEHUS JIMYHBIMU U CEMEUHBIMU
¢uHaHCAMM); YMEHHUE COCTaBIISITh BBIPAXKEHUS, YPAaBHEHMs, HEPABEHCTBA U
CUCTEMBI II0 YCJIIOBMIO 3a/aud, HCCJIEN0BATh IIOJIYyYEHHOE pEILICHUE U
OLIEHUBATh MIPABJIONOA0OHOCTD MOJYYEHHBIX PE3yJIbTaTOB

YMeHue onepupoBarh MOHATUSAMU: (PHUTypa, TOUKA, OTPE30K, MpsMas, Jyd,
JIOMaHasl, YroJ, MHOTOYIOJbHHK, TPEYrOJIbHHUK, pPaBHOOCAPCHHBIA U
PaBHOCTOPOHHHIA TPEYTOJIbHUKH, MPSIMOYTOJIBHBIA TPEYrOJIbHUK, MEIHaHa,
OuccekTpuca u BBICOTA TPEYroJIbHUKA, YeThIPEXYTOJIBHHUK,
napajuieiorpaMM, poMO, MPSMOYTOJILHUK, KBA/IPAT, TPAICIHS, OKPY>KHOCTb,
KpyT, KacaTeIbHAs, 3HAKOMCTBO C IPOCTPAHCTBEHHBIMH (PUTYPAMU; YMEHUE
peliaTh 3aJaui, B TOM YHWCJIC W3 MOBCEIHCBHON XH3HU, HA HAXOXKJICHUE
TCOMETPHUCCKHUX BEIIMYWH C TPUMEHEHHUEM HM3YYCHHBIX CBOMCTB (QUTYp U
(dakToB
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YMeHue omnepupoBaTh IOHSTHUSIMM: PABEHCTBO (QUIYp, pPaBEHCTBO
TPEYTOJIBHUKOB; IAPAUIEIbHOCTh U NEPNEHAUKYJISIPHOCTh MHPSIMBIX, YroOJI
MEXy IpSIMbIMU, IEPIIEHIUKYIISAP, HAKIOHHAs, IPOoeK1us, noxodue ¢uryp,
MOJI00OHBIE TPEYrOJIbHUKH, CHUMMETPHSI OTHOCUTEIIBHO TOYKH U TMPSIMOI;
YMEHHUE paclo3HaBaTb paBEHCTBO, CHUMMETpPHIO U mojodue ¢uryp,
[apaJuIeIbHOCTD U MEPIICHIUKYIIAPHOCTD MPSAMBIX B OKPYKAIOILEM MUPE
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YMeHne ornepupoBaTh MOHATHUSMHU: JIJIMHA, PACCTOSHHE, YTroji (BETHMYMHA
yrila, CHHYC ¥ KOCHHYC yTJla TPEYTOJbHUKA), IJIOMIA b, YMEHUE OIICHUBATh
pa3Mepbl IPEeIMETOB U 0OBEKTOB B OKPYKAIOIIEM MUPE; YMEHUE TPUMEHSTh
(dbopMyIBI IEpUMETPA U TUIOIIAIA MHOTOYTOJIBHUKOB, JTHHBI OKPY>KHOCTH U
wiomaau Kpyra, oObeMa NPSIMOYTOJBHOTO TMapajuleNienunena; yMeHUe
MPUMEHATh MPU3HAKKA PABEHCTBA TPEYTOJIbHUKOB, TEOPEMY O CyMME YIJIOB
TpeyroyiibHUKa, Teopemy Iludaropa, TpUTOHOMETPHUYECKHUE COOTHOIICHUS
JUISL BBIYMCIICHUS JJIMH, PACCTOSIHUM, TITOMIAAeH
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YMeHue  u3zo0pakarb  IUIOCKHME  (QuUrypel W WX ~ KOMOWHAIWH,
NPOCTPAHCTBEHHBIE ~(QUTYphl OT PYKH, C TIOMOINBIO  YEePTEKHBIX
WHCTPYMEHTOB M AJIEKTPOHHBIX CPEACTB 10 TEKCTOBOMY I CUMBOJIBLHOMY
OTIHCAHHIO
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YMeHue onepupoBaTh MOHATHAMU: IMPSIMOYTOJIbHASI CUCTEMa KOOPJMHAT;
KOOpPAMHATBI TOYKH, BEKTOP, CYMMa BEKTOPOB, IPOU3BEICHUE BEKTOpA HA
YUCJI0, CKAJSIPHOE IIPOM3BEIACHHUE BEKTOPOB; YMEHHE HCIOJIb30BATh
BEKTOPBI U KOOPJAMHATHI I IPEACTABICHUS JAaHHBIX U PEUICHUs 3a1ad, B
TOM YHUCJIC U3 IPYTHX YYEOHBIX MPEAMETOB U PEeaTbHON KU3HU
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YMeHue onepupoBaTh MOHATHSIMU: CTOJIOMKOBBIE M KPYrOBbIE JUArpaMMbl,
TaOJIMIIBI, Cpe/iHee apu(PMeTHIECKoe, MelnaHa, HauboJIblIee U HAaUMEHbIIee
3HA4YeHUs,  pa3Max  4YMCIOBOrO  Habopa;  yMEHHUE  M3BJIEKATh,
MHTEPIPETHPOBATh U MPEOOPa3OBhIBATH HHPOPMALINIO, TIPEACTABICHHYIO B
TabJMLax ¥ Ha JuarpaMMmax, OTPaKarollyl0 CBOMCTBA U XapaKTEPUCTUKU
pealbHBIX IIPOLIECCOB M SBICHUN; yMEHHE paclO3HaBaTbh W3MEHYHBBIC
BEJIMYMHBI B OKPYKAIOLEM MUPE
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YMeHue omnepupoBaTh MOHATUAMHU: CIydalHBIA ONBIT  (CIay4yailHbIN
AKCIIEPUMEHT),  3JEMEHTApHOE€  COObITHE  (RJIEMEHTapHbBI  HCXON)
CIIy4ailHOTO OIbITa, CIy4yallHOE€ COOBITHE, BEPOSITHOCTh COOBITHS; YMEHHE
HaXOJUTb  BEPOSATHOCTU  CIy4YallHbIX  COOBITUH B ONBITax  C
PABHOBO3MOXHBIMH 3JIEMEHTAPHBIMHU COOBITHSIMU; YMEHME pellaTh 3ajjaud
METOZIOM OpPraHHW30BAaHHOIO Iepedopa U € HCHOJIb30BAHUEM IIpaBHJIa
YMHOXXEHUS; YMEHHE OLICHMBATh BEPOSATHOCTU pEalbHBIX COOBITHH U
ABJICHUM, NTOHMMATh POJIb IIPAKTUYECKH JOCTOBEPHBIX M MaJOBEPOATHBIX
COOBITHI B OKpYXaroIlleM MHUPE W B KM3HU; 3HAKOMCTBO C TMOHATHEM
HE3aBHCHUMBIX COOBITHI; 3HAKOMCTBO C 3aKOHOM OOJBIIMX YHCEN U €ro
POJIBIO B MAaCCOBBIX SIBJICHUSIX

16

YMmenue BBI6I/IpaTB HOI[XOI[HIJ_[I/II\/’I H3y‘leHHbII>i MCTO IJIA PCIICHHUA 3a1a4H,
MNPUBOJAUTE MNPUMEPLBI MATCMATHUYCCKUX SaKOHOMepHOCTeﬁ B MIpupoac Hu
JKU3HH, PpaClIO3HABATH IIPOSABJICHUC 3aKOHOB MATCMATHKU B MCKYCCTBC,
OMMUCBIBATH OTACJIBHBLIC BBIJAIOINIMECA PE3YJIbTAThl, IMOJIYYCHHBIC B XO/€C
Pa3BUTHA MAaTEMAaTUKW KaK HAyYKH, NPHUBOJAWUTH MPHUMEPBI MATCMATHUYCCKUX
OTKpLITI/Iﬁ " UX aBTOPOB B OTE€YECTBEHHOM U BC@MHpHOfI HCTOpUHA




HNEPEYEHD 2JIEMEHTOB COAEP KAHUA, ITPOBEPAEMBIX HA OI'D

11O MATEMATUKE
Kon IIpoBepsieMblii 3J1IeMEHT COAEPKAHMS
1 Ywucia v BRIYUCICHUS
1.1 Harypanbnbie u nenbie yncina. [Ipu3Haku AeIMMOCTH LEbIX YHCe
12 OOBIKHOBEHHBIE W JIECSITHYHBIC IPOOH, MPOIEHTHI, OCCKOHEUHBIE MEPHOIUYECKUE
npodu
1.3 Parmonanbheie uncia. ApupMeTHuecKue onepanyuy ¢ paloHaAIbHBIMU YACIaMU
14 JleiicTBuTenbHBIC YKcia. Apu(METHIECKUE ONEPAIUU C ICHCTBUTEIIPHBIMU YHCITAMH
L5 HpI/I6J'II/I>KéIiHBIC BBIYHMCIICHHS, IPABHJIa OKPYTJICHUS, TPUKUIKA U OIIEHKA pe3yibTaTa
BBIYMCIIEHHI
2 AnreOpandecKkue BbIpaKeHUS
2.1 bykBeHHble BbIpaXeHUs (BBIPaXKEHUS C IEPEMEHHBIMU )
5 Crenenb ¢ 1enbiM nmokaszateneM. CTeleHb ¢ palmoHaIbHBIM MoKa3areneM. CBolcTBa
) CTEIIEHU
2.3 MHoroujeHbl
24 Anrebpanyeckas 1poOb
55 ApudmeTnueckuili KOpeHb HATypalbHON cTeneHu. J[eHcTBus ¢ apudMeTHYeCKUMHU
' KOPHSIMU HaTypaJIbHOW CTENEHU
3 YpaBHEHHUS 1 HEPABEHCTBA
3.1 ensie u npoOHO-panoHanbHbIe ypaBHEeHUs. CUCTEMBI U COBOKYITHOCTH YPAaBHEHHI
39 Lensie u apoOHO-panmoHaNbHBIE HepaBeHCTBAa. CHCTEMBI W COBOKYITHOCTH
' HEPABEHCTB
3.3 Pemrenune TekCTOBBIX 3a1a4
4 YucIIoBEIC TTOCIIEIOBATEIBHOCTH
4.1 ITocnenoBaTeabHOCTH, CIOCOOBI 3aJaHU TOCIEI0BATEILHOCTEN
4.2 ApudmeTrnueckas u reomeTpudeckas mporpeccuu. opmMyria CI0KHBIX MPOIIEHTOB
5 OyHKIMH
OyHkuMs, cnocoosl 3aganus Gynkuuu. I'padux pynkumun. O6macTh onpeneneHus u
51 MHOXECTBO 3HaueHui ¢yHkiuu. Hymn dyaknmum. [IpoMexyTkun 3HAKOMOCTOSHCTBA.
o [IpomMexyTk MOHOTOHHOCTH (YHKIHH. MakCUMyMbl M MHUHHMYMBI (DYHKITHH.
HaubGonpiiee n HanMeHbIlee 3HaUeHNE (PYHKITUN HA TIPOMEKYTKE
6 KoopanHatsl Ha psiMOil ¥ TIIIOCKOCTH
6.1 Koopaunathas npsimas
6.2 JlexapTOBBI KOOPAMHATHI HA TITIOCKOCTH
7 I'eomerpus




7.1

I'eomerpuueckue Guryps 1 UX CBOMCTBA

7.2 TpeyronbHuk
7.3 MHOTroyroiabHUKH
7.4 OKpY>KHOCTb U KPYyT
7.5 N3mepenue reoMeTpu4ecKuX BEITUYHH
7.6 BekTopsl Ha n10CKOCTH
8 BeposiTHOCTB M cTaThCTHKA
8.1 OrnucarenpHas CTaTUCTUKA
8.2 BepositHOCTB
8.3 KombunaTtopuka
8.4 MHuoxecTBa
8.5 I'padmr




YYEBHO-METO/INYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIS1 YYEHUKA

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU
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