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MNOACHUTEJBHASA 3AIINCKA

B coBpeMeHHOM HH(PPOBOM MHUpE BEPOSTHOCTh U CTATUCTUKA MPUOOPETAIOT
BCE OOJIBIIYIO 3HAYUMOCTh, KaK C TOUKH 3PEHHS MPAKTUUYECKUX MPHUIIOKEHUMN, TaK
U UX POJU B 00pa3oBaHUM, HEOOXOAUMOM Ka)XJOMY 4esoBeKy. Bo3pacTtaeT uucio
npodeccuii, mpu OBIAJACHUH KOTOPHIMH TpeOyeTcsl Xxopolas 6a3oBasi OArOTOBKA
B 00JIaCTU BEpPOSITHOCTM W CTAaTUCTUKH, Takas TMOJArOTOBKA BaKHA JUJIS
MPOJIOJKEHUS 00pa30BaHUs U 7Sl yCIEIHON Tpo(decCuOHaTbHON Kaphephl.

Kaxx1ip1i1 4enoBek MOCTOSIHHO MMPUHUMAET PEIICHHS] HA OCHOBE UMEIOIIUXCS Y
HETO JaHHBIX. A T 0O0CHOBAHHOTO MPUHATHS PEIICHUS B YCIOBUSAX HEAOCTaTKa
WM U30bITKa WHDOPMAITMU HEOOXOAUMO B TOM YHCJE XOPOIIO C(OPMHUPOBAHHOE
BEPOSITHOCTHOE U CTATUCTUYECKOE MBILIUICHHE.

NMeHHO 1O3TOMY OCTpPO BCTajlla HEOOXOAUMOCTh C(HOpPMHUPOBATH Y
oOyyaromuxcsi GyHKIIMOHATIBHYIO TPAMOTHOCTh, BKJIIOUAIOIIYIO B c€0s B KaUeCTBE
HEOTHEMJIEMOM  COCTABIISIIOUIE  YMEHHE  BOCIHPUHUMATh U KPUTHYECKHU
aHANIM3UPOBaTh UH(OPMAIIUIO, IPEACTABICHHYIO B Pa3IMYHBIX (popMax, IOHUMATh
BEPOSITHOCTHBI XapaKTE€p MHOTHX pPEaJbHbIX IMPOLECCOB U 3aBUCUMOCTEW,
IIPOU3BOJIMUTH MPOCTEMIINE BEPOSATHOCTHBIE PACUETHI.

3HaKOMCTBO B y4eOHOM Kypce C OCHOBHBIMM MPUHIMIIAMU cOOpa, aHAIU3a U
NPEACTABICHUS JTAHHBIX W3 Pa3IMYHBIX cep KU3HU OOIIecTBa M roCyJapcTBa
npuobmaer ofyyaroumxcsd K OOIIEeCTBEHHbIM HHTepecaM. M3ydyeHue OCHOB
KOMOMHATOPUKH pa3BUBAET HABBIKM OpraHU3aluM Tepedbopa U mojacuéra 4ducia
BAPUAHTOB, B TOM YHCJIE€ B MPUKIAJHBIX 3a7a4aX. 3HAKOMCTBO C OCHOBaMHU TEOPUU
rpadoB co31aéT MaTeMaTuueckuil PyHaaMeHT AJist OpMUPOBAHUS KOMIIETSHIINMI B
o0nacTu UHPOPMATUKH U HUPPOBBIX TeXHOJOTWH. [Ipyn U3ydyeHHUH CTaATUCTHKU U
BEPOATHOCTH OOOTalIalOTCsl MPEACTABICHUS OOYyYarolMXCi O COBPEMEHHOM
KapTUHE MHUpa M METOJaX €ro HccienoBaHus, (HOpMUpPYETCS MOHUMAHUE POJHU
CTaTUCTUKU KaK UCTOYHUKA COLMAIBHO 3HAYMMON MH(POPMALIMK U 3aKJIaIbIBAIOTCS
OCHOBBI BEPOSITHOCTHOT'O MBIIILJICHUS.

B COOTBETCTBUMM C NaHHBIMU LENSIMH B CTPYKTYpe MPOrpaMMbl Yy4eOHOTrO
Kypca «BeposTHOCTbh U CTaTHUCTHUKA» OCHOBHOTO OO0IIEro 00pa30BaHUs BbIJIEICHbI
CIIEIyIOLME COAEpKATENbHO-MEeTOANYEeCKue auHUM: «lIpencraBieHne NaHHBIX U
omnucaresibHas CTAaTUCTUKA», «BepoaTHOCTb», «DIEMEHThl KOMOMHATOPUKW,
«BBenenue B Teoputo rpadony.

Conepxanue nuHun «lIpencraBieHue NaHHBIX U ONMUCATENIbHAS CTATHCTUKA
CIIY’KUT OCHOBOW Juisi (hOPMHPOBAHHS HABBIKOB pabOTHl ¢ WH(pOpMmarmen: oT
YTEHUSI W WHTEpIpeTanuu WHGOPMAIMU, TMPEACTaBICHHOW B TaOiUIaX, Ha
auarpaMMmax W rpadukax, 10 cOopa, MPEACTaBICHHMS M aHalu3a JaHHBIX C
UCIIOJIb30BAaHUEM CTATHUCTUYECKUX XapaKTePUCTUK CpPEIHUX U PACCEUBAHUS.
PaGotast ¢ maHHbIMH, OOydarommecss yd4aTcsi CUMTHIBATb W WHTEPHPETUPOBATH



JlaHHbIE, BBIABUTaTh, apryMEHTUPOBATh U KPUTUKOBATh MPOCTEHIINE TUIOTE3HI,
Pa3MBIIUIATh HaJ (PaKTOpaMu, BHI3BIBAIOIIMMU HU3MEHUYHWBOCTH, U OIICHHBATH HX
BIIMSIHUE HA PACCMATPUBAEMbI€ BETUYMHBI U MPOLIECCHI.

WHTYUTHUBHOE TPEACTABICHUE O CIy4ailHOW H3MEHYMBOCTH, MCCIEIOBAHHE
3aKOHOMEPHOCTEH ¥ TEHJCHIIMM CTAHOBUTCS MOTHUBHUPYIOIIEH OCHOBOM Jis
M3YUYCHUS] TEOPUU BEPOSTHOCTEH. boisbllioe 3HAUYEHWE HMEIOT MNPaKTHUYECKUE
3a/1aHusl, B YACTHOCTHU OMBITHI C KIIACCUYECKUMU BEPOSITHOCTHBIMU MOJIEISIMHU.

[loHsiTHE BEpPOSTHOCTU BBOAMUTCS KaK Mepa MPaBIONON00MS CIIy4ailHOro
coObitus. [lpm wu3ydyeHun yuyeOHOro Kypca oOydarolmmecs 3HAKOMATCS C
OPOCTEUIIMMUA  METOJAAMH  BBIUMCIEHUS  BEPOSTHOCTEM B Ciy4daillHBIX
HKCIEPUMEHTAX c PABHOBO3MOHBIMU AJIEMEHTAPHBIMU HCXO0/1aMH,
BEPOSITHOCTHBIMU 3aKOHAMHU, MO3BOJISIIOIIMMU CTAaBUTh U pelIaTh O0Jee CI0KHbIC
3amayu. B yueOHBI Kypc BXOAST HayalbHbIC MPEICTABICHUS O CIIy4alHBIX
BEJIMYMHAX U UX YHCIIOBBIX XapaKTePUCTHKAX.

B pamMkax y4eOHOro Kypca OCYIIECTBISICTCS 3HAKOMCTBO OOYYArOUIUXCS C
MHOKE€CTBAaMU M OCHOBHBIMHU OIEpalMsIMU HaJ MHOXKECTBaMH, paccMaTpHUBAIOTCS
MpUMEpbl IPUMEHEHUS JIJIsl PEUICHUs 3ajlad, a TaKXKe HCIOJb30BaHUSI B JIPYTHUX
MaTEeMaTUYECKUX KypcaxX U yueOHBIX MpeMeTax.

B 7-9 xnaccax uzyuyaercs yueOHbI Kypc «BeposiTHOCTh M CTaTUCTHKa», B
KOTOpBIM  BxonmsT pazgensl: «lIpencraBieHue JaHHBIX HW  ONMcaTelbHas
CTaTUCTUKA», «BepoarHocTh», «3JaeMeHTh KOMOWHATOpUKH», «BBenaeHue B
Teopuro TpadoBy.

Ha uzydenne yuebHoro kypca «BepostHOCTh U ctatucTtukay orBoautcs 102
yaca: B 7 kiacce — 34 yaca (1 wac B Henento), B 8 kiacce — 34 yaca (1 gac B
Hegneno), B 9 kiacce — 34 yaca (1 yac B Heneonto).



COAEPXKXAHUE OBYUYEHUA
7 KUIIACC

[IpencraBnenne naHHBIX B BUAC TAOMUIl, AuarpaMm, rpadukoB. 3amoaHeHue
TaOJUIl, YTCHHWE W TIOCTPOCHHUE JuarpamMM (CTOJOMKOBBIX (CTOJIOYATHIX) U
KpPYTOBbIX). UTeHHE rpauKoB peasibHbIX MpoleccoB. M3pneuenue nndopmaim u3
JMarpaMM U TaOJIMIL, UCTIOIb30BaHNUE U UHTEPIPETALUS TAHHBIX.

OnucarenbHasi CTaTUCTUKA: CpelHee apudpMeTrhdeckoe, MeIuaHa, pa3max,
HauOOJIbIIIeE ¥ HAWMEHBIIIEE 3HAYCHUS HaOOpa YHCIOBBIX JaHHBIX. [Ipmmepbl
CIIy4allHOM U3MEHYUBOCTH.

CnyyallHBI SKCHIEPUMEHT (OMBIT) M clydailHoe coObITHEe. BeposTHOCTh H
4acToTa. PoJIb MaIOBEPOSITHBIX U MPAKTHYECKU JOCTOBEPHBIX COOBITHIA B MPUPOJIE
U B oOmiecTBe. MoHeTa U UrpajibHas KOCTh B TEOPUHU BEPOSITHOCTEH.

I'pad, BepummHa, pedpo. Crenenp BepumiMHbl. Yuciao pébep u cymMmapHas
creneHb BepimuH. [IpencraBnenue o cszHoctu rpada. lemu u nukisl. [yt B
rpadax. O6xon rpada (diinepo myth). I[lpencraBieHre o0 OpUEHTHUPOBAHHOM
rpade. Pemenue 3anau ¢ momonibio rpados.

8 KUIACC

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

MHOX€ECTBO, JJIEMEHT MHOXKECTBA, NOAMHOXKeCTBO. Onepaunn Hax
MHOXECTBaMU: OObEIMHEHUE, TMepeceueHue, nomnoyiHeHue. CBoHCTBa omnepanui
HaJl MHOXXECTBAMHU: IIE€PEMECTUTENIBHOE, COYETATEIbHOE, PACIPEACIUTENBHOE,
BKIItoueHus. Mcnonb3oBaHue Trpaduyeckoro MpeiCcTaBICHUs MHOXECTB Jis
ONMCAaHUs PEaJIbHBIX MPOLIECCOB U SIBJICHUM, P PELICHUH 3a7a4.

N3mepeHne paccenBaHMs AaHHBIX. /ucnepcus M CTaHIAPTHOE OTKIIOHEHHE
YHCIIOBBIX HA0OPOB. JlnarpamMma paccenBaHus.

OneMeHTapHble COOBITUSL ciydyailHOro ombiTa. CiyyaliHble COOBITHS.
BepositHoct  coObiTui. OmnbITEI ¢ PaBHOBO3MOXHBIMU  3JIEMEHTAapHBIMU
coObITusiMU. CiryualiHblil BBIOOp. CBsI3b MEXAY MajJOBEPOSTHBIMU U MPAKTHYECKH
JIOCTOBEPHBIMU COOBITUSIMU B MIPUPOJIE, OOIIECTBE U HAYKE.

HepeBo. CBolicTBa J€pEBbEB: E€IMHCTBEHHOCTh IYTH, CYIIECTBOBAaHUE
BUCSYEH BEpIIMHBI, CBA3b MEXKIY YMCIOM BepiiMH u yucioMm pédep. [Ipasumio
yMHOeHHUs. Perienue 3aiau ¢ noMolpto rpagos.

[IpotuBomnonoxkueie coObiTusA. Juarpamma Oinepa. OObeauHeHUE W
nepeceueHne  coObITHil. HecoBmecTHble  coObiTusi. @DopMyna  CIOXKEHUS
BEPOSITHOCTEW. YCJIOBHAas BEPOSITHOCTh. [IpaBwino ymHOxeHus. HesaBucumbie
cobpiTus. IlpencraBnenue skcnepuMeHTa B BHJAE JepeBa. Perienue 3agad Ha



HAaXOXKJEHUE BEPOSITHOCTEH C TIOMOIINBIO JIepeBa CIYyYaWHOTO HKCIIEPUMEHTA,
nuarpamm Jitepa.
9 KJIACC

[IpencraBienne JaHHBIX B BHUAE TaldWi, JAuarpaMM, TIpaduKoB,
UHTEpIIpeTalrs JaHHbIX. YTeHHe U MOCTpOoeHUE TabIull, Juarpamm, rpadukos 1o
pealbHBIM JIaHHBIM.

[lepectanoBku u (aktopuan. CoueTaHus U YUCIO COUYETaHUU. TpeyrobHUK
[Tackains. Pemenue 3aiau ¢ MCMOJb30BaHUEM KOMOMHATOPUKH.

['eomeTpuyeckass BeposITHOCTh. Ciy4ailHbIN BbIOOp TOYKH M3 (GUTYPHl Ha
IJIOCKOCTH, U3 OTPE3Ka U U3 YT OKPYKHOCTH.

HcnbiTanne. Yenex m Heypada. Cepusi UCHBITAHUM O NEPBOTO ycrexa.
Cepusi ucnbiTanuit bepnymim. BeposTHocTH cOOBITUH B CEpPUM UCIBITAHUUN
beprymnm.

CiydaiiHass BEJIMYMHA W PACHPENEIICHHE BEPOATHOCTEW. MaremaTudyeckoe
oxujgaHue u aucnepcus. llpumepbl MaTeMaTHYeCKOro OXHJIAaHUA  Kak
TEOPETHUYECKOTO0 CPENHET0 3HAYCHMsI BEJIMYMHBL. MaTeMaTudeckoe OXUAAHUE U
JUCIEPCHUSl  CIYyYalHOM BEIWYMHBI «YHUCJIO YCHEXOB B CEPUHM MCIBITAHUN
bepnymnmy.

[lonarue o 3akoHe OOJIBIIKMX yucell. M3MepeHre BepOsSTHOCTEH C TTOMOIIBIO
4yacToT. Posb 1 3HaueHne 3aKkoHa OOJIBIINX YHCEN B IPUPOJE U OOIECTBE.



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

JIMYHOCTHBIE PE3YJIBTATBI

JIn4yHOCTHBIE pe3yabTaTbl OCBOEHUS MPOrpaMMbl ydyeOHOro Kypca
«BepoATHOCTh M CTATUCTHKA» XapaKTEPU3YIOTCSL:

1) naTpuoTHYecKoe BOCIMTAHHE:

IIPOSIBICHUEM HMHTEpeca K IMPOLUIOMY W HACTOSALIEMY POCCUHMCKOU
MaTE€MaTUKH, LEHHOCTHbIM OTHOLIEHWEM K JOCTM)KCHHUSAM  POCCUHCKHX
MaTE€MaTUKOB U POCCUHCKONM MAaTEMaTUYECKOM IIKOJbI, K HMCIOJB30BAHUIO 3THUX
JOCTHKEHHI B IPYTUX HayKaX U MPUKIAJAHBIX cepax;

2) rpa;kaaHCcKoe M 1YXOBHO-HPABCTBEHHOE BOCIIMTAHME:

TOTOBHOCTBIO K BBIMOJIHEHUIO 00SI3aHHOCTEN rpakIaHUHA U Pean3aluu €ro
opaB, IMpPEICTaBICHUEM O MAaTEMaTHYECKMX OCHOBaX (PYHKIMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYp, ABJICHUH, MPOLEAYp Ipa’kIaHCKOro oOuiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K 00CYXACHUIO 3THYECKUX MPOOJIEM, CBA3aHHBIX
C TPAKTUYECKUM MPUMEHEHHUEM JIOCTH)KEHUN HAyKH, OCO3HAHHEM BaKHOCTH
MOPAJIBHO-3THYECKUX ITPUHIHUIIOB B JEATEIBHOCTH YUEHOTO;

3) Tpy10BO€ BOCIIUTAHME:

YCTAaHOBKOM HAa aKTHMBHOE Yy4YaCTHE€ B PpEIICHUU MPAKTUYECKUX 3a1ad
MaTEMaTUYECKOM HaNpaBICHHOCTH, OCO3HAHMEM Ba)XKHOCTH MaTEeMaTHYECKOTO
o0pa30oBaHUs Ha MPOTSHKEHMHM BCEHM JKMU3HU [JIsl YCHEIHOM NpodeccHOHaIbHOM
JESTEIIbBHOCTH M Pa3BUTUEM HEOOXOIUMBIX YMEHHM, OCO3HAaHHBIM BBIOOPOM U
NOCTPOCHUEM MHAMBHUAYAIbHON TPAEKTOPUU 00pa30BaHUs U KU3HEHHBIX IJIAHOB C
y4€TOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) acTeTHYecKOe BOCIIUTAHME:

CIIOCOOHOCTBIO K 3MOLIMOHAJIBHOMY M 3CTETUYECKOMY  BOCIPHUATHUIO
MaTeMaTUYECKUX OOBEKTOB, 3a/ay, PEUICHHH, pacCyXIE€HUN, YMEHHUIO BHJIETh
MaTeMaTHYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEHHOCTH HAYYHOI'O NMO3HAHMSL:

OpUEHTalUuel B JEATEIbHOCTM Ha COBPEMEHHYIO CHCTEMY Hay4HbIX
IpeCTaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS YE€JIOBEKA, MPUPOABI U
o0miecTBa, MOHUMAHHUEM MaTEeMaTHYECKON HayKu Kak cdepbl UelI0BEYECKOi
JEATEIbHOCTH, TANoOB €€ pa3BUTUSA W 3HAYMMOCTH IS Pa3BUTHS LIMBUIM3ALUU,
OBJIAJICHUEM SI3bIKOM MAaTE€MAaTUKH U MAaTeMAaTHYECKOW KyJbTYpOW Kak CPeJICTBOM
NMO3HAHUS MHpPA, OBJIAJICHUEM MPOCTEUIIMMU HaBBIKAMHU HCCIIE0BATEIBCKON
NEeATEIbHOCTH;



6) ¢usnuyeckoe BocnmuTaHHMe, (popMHMpPOBaHHE KYJIbTYPHI 3A0POBbS H
IMOLMOHAIBHOIO 0J1ArOMOTy YU :

TOTOBHOCTBIO MPUMEHATh MATEMaTUYECKUE 3HAHHMS B HHTEpPECaX CBOEIrO
30pOBBS, BEJIEHUS  370pOBOro  obOpa3a KHU3HM  (300pOBOE  IMTAHUE,
cOaaHCUpPOBAaHHBIA PEXUM 3aHATHUM W OTAbIXa, peryjspHas (Qusnueckas
aKTUBHOCTH), C(OPMHUPOBAHHOCTHIO HaBbIKa pe(ICKCHUU, MPU3HAHUEM CBOETO
IpaBa Ha OMIMOKY U TAKOTO K€ MpaBa IPYroro 4eI0BeKa;

7) 3K0JIoOrHYecKoe BoCIIUTAHHUE:

OpUEHTALMEN HA MPUMEHEHHE MAaTeMaTUYE€CKUX 3HAHUM /IS pelIeHUs 3a1a4
B 00JacTH COXPAaHHOCTH OKpYXalollel cpenpl, IUIAHUPOBAHMSI IOCTYIKOB U
OLICHKM HMX BO3MOJKHBIX IOCJHEICTBUI IJIsi OKPYXAIOWIEH Cpelnbl, OCO3HAHHEM
rJ100abHOTO XapaKTepa IKOJIOTUIECKUX MPOOJIEeM U MyTel UX PEIICHHUS;

8) aganTanusi K M3MEHAIUMCS YCJIOBHAM CONMAJIBHOW U NMPHUPOAHOH
cpeabl:

TOTOBHOCTBIO K JEHCTBUSAM B YCIOBUSAX HEONPENEIEHHOCTH, IMOBBIIICHUIO
YPOBHSI CBOEW KOMIIETEHTHOCTH Ye€pe3 MPAKTHUECKYIO AEATEIbHOCTh, B TOM YHUCIIE
YMEHUE YUYUThCA y JAPYTHX JIOJEH, NpUOOpEeTaTb B COBMECTHOM AESTENbHOCTU
HOBBIE 3HAHUSI, HABBIKA U KOMIIETEHIIMH U3 OIIbITa IPYTHUX;

HEOOXOJUMOCThIO B (OPMUPOBAHUMU HOBBIX 3HAHUW, B TOM YHUCIE
(bopMyIMpOBaTh UAECH, OHATHS, TUIIOTE3bl 00 OOBEKTAX U SIBJICHUSAX, B TOM YHUCIIE
paHee HEU3BECTHBIX, OCO3HAaBaTh JE(QUUUTHI COOCTBEHHBIX 3HAaHUW U
KOMIIETEHTHOCTEH, INTAHUPOBATh CBOE Pa3BUTHE;

CHIOCOOHOCTBIO ~ OCO3HABaTh  CTPECCOBYID  CHUTYyallMl0, BOCIHPUHHUMATH
CTPECCOBYIO CHUTYallUI0 KaK BBI30B, TPeOYyIOIIHUHA KOHTPMEp, KOPPEKTHPOBATh
IPUHUMAEMble pEIIeHUs] U ACHCTBUSA, (POPMYIHpPOBAaTH M OLEHUBATH PUCKH U
MOCJIEICTBUS, (POPMUPOBATH OIBIT.

METAINIPEAMETHBIE PE3YJIBTATBI

ITo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

ba3zoBble 1ornyeckue aAeicTBu:

e BBIABITh M XapPaKTEPU30BATh CYIICCTBCHHBIC MPU3HAKK MATEMaTHYCCKUX
OOBEKTOB, TOHATHW, OTHOIICHWH MEXIy MOHATHUSAMHU, (DopMyIHpoBaTh
OTIpEJICICHHUs] ~ TIOHATHM, YCTaHABIMBAaTh  CYIIECTBEHHBIM  MPHU3HAK
Kiaccu(ukanyu, OCHOBaHUSA i OOOOIICHWS W CpaBHEHUS, KPUTEPUU
MIPOBOJIMMOTO aHAJTN3A;

e BOCIPUHUMATH, (OPMYIHPOBATH U  MPeOoOPa3OBBIBATH  CYXKJICHHUS:
YTBEPAUTEIbHBIE W OTPHUIATEIbHBIC, CIWHWYHBIC, YacCTHBIE W OOIIHE,
YCIIOBHBIE;



BBISIBIIAITH ~ MAaTEMaTHYECKHE  3aKOHOMEPHOCTH,  B3aUMOCBS3M U
npotuBopeurss B (akTax, MAHHBIX, HAONIOJACHHUSIX U YTBEPKICHHSIX,
npemiaraTh KpUTEPUU ISl BBISIBJICHUS 3aKOHOMEPHOCTEH U IPOTUBOPEUHI;
JienaTh BBIBOJBI C MCIOJIB30BAHMEM 3aKOHOB JIOTMKH, JEIYKTUBHBIX H
WHIYKTUBHBIX YMO3aKJIIOUEHHH, YMO3aKIIOUEHHH 110 aHATIOTUH;

pa30upaTh JO0Ka3aTeIbCTBA MAaTEMATHUYCCKUX YTBEPXKICHUU (TIPSMBIE U OT
MPOTUBHOTO), TPOBOIUTH CAMOCTOSATEIHLHO HECIOXHBIC JI0Ka3aTeIhCTBA
MaTeMaTU4YecKux (HakToB, BBICTpPAMBATh APTYMEHTAIMIO, MPUBOJUTH
IpUMEPHI U KOHTPIPUMEPHI, 000CHOBLIBATH COOCTBEHHBIE PACCYKICHUS;
BBIOMpaTh CIOCOO pelmieHus ydeOHOM 3ajadyu (CpaBHHUBATh HECKOJBKO
BAPDUAHTOB pEILICHUS, BbIOUpPATh HauOoONee MNOAXOMANMNA C Y4ETOM
CaMOCTOSTEIILHO BBIJICTICHHBIX KPUTECPHUEB).

Ba3oBnle ucciienoBarejbcKyue 1eMCTBUSA:

UCIIOJIb30BaTh BOIMPOCHI KaK HCCIEIOBATEIbCKMM HMHCTPYMEHT IO3HAHUS,
(GbopMyaMpoBaTh BOINPOCHl, (UKCUPYIOIIME NPOTUBOpPEUHE, MPOOIEMY,
CaMOCTOSITENIbHO YCTaHABIMBATH HWCKOMOE U JaHHOe, (opMHpOBAThH
TUMOTE3Y, apTYMEHTHPOBAThH CBOIO MO3UIINI0, MHEHHE;

OPOBOAUTH IO CaMOCTOSATEIBHO COCTaBICHHOMY IUIAHY HECJIOXHBIN
HKCIEPUMEHT, HEOOJIBIIOE UCCIIEI0BAaHUE IO YCTAHOBICHUIO OCOOCHHOCTEM
MaTEMaTUYECKOro 00bEKTa, 3aBUCUMOCTEN 0OBEKTOB MEXKTYy COOOI;
CaMOCTOSITENILHO (hOPMYJIUPOBATH O00OOIEHHSI W BBIBOJBI MO pe3yjbTaTaMm
IPOBEAEHHOIO HAOIIOACHUsI, HCCIEIOBAHUS, OLIEHUBATh JIOCTOBEPHOCTH
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB K 000OIICHHIA,

IPOrHO3UPOBAaTh BO3MOXKHOE pa3BUTHE IMPOLIECCa, a TaKKe BBIJIBUTATh
MIPE/IIOJIOKEHHUS O €T0 PA3BUTHUHU B HOBBIX YCIOBUSIX.

Pa6ora ¢ unpopmaunmeii:

BBISIBJISITH HEJOCTATOUYHOCTh M H30BITOYHOCTH HMH(POpPMAIUH, [aHHBIX,
HEOOXOUMBIX JIJIsl pEeLICHU 3a4a4u;

BBIOMpATh, aHAIM3UPOBATh, CUCTEMATU3UPOBATh U HHTEPIPETUPOBATH
MH(OPMAIUIO Pa3TUYHBIX BUIAOB U OPM IIPEICTABIICHHUS;

BbIOMpaTh (GOpMY MpEACTaBICHUS HHPOPMALUU UM WIUTFOCTPUPOBATH
perraemMbie 3a7aydl  CXeMaMH, JIuarpaMMamMu, WHOW Tpapukoil U UX
KOMOMHAIIUSIMU;

OLICHMBAaTh HAAEKHOCTh HMH(POpPMALMU MO KPUTEPUSIM, MPEII0KEHHBIM
yuuTesneM Uin chopMyITHPOBAHHBIM CAMOCTOSITEIIBHO.

KoMMyHMKAaTHBHBIE YHHBeEpPCAJbHbIE y4eOHbIe JeHCTBHS:

BOCIIpPUHUMATL U (1)OpMy.]'II/Ip0BaTB CYXKIACHUS B COOTBCTCTBUU C YCIIOBUAMU
" neJsiM1 O6IH€HI/I$I, SACHO, TOYHO, I'PAMOTHO BBIPAKATh CBOXO TOYKY 3PCHUA



B YCTHBIX M MUCBMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS MO XOJIy PELICHUs
3aJ1a4yi, KOMMEHTUPOBATh MOJyYEHHBIN PE3yJIbTaT;

B X0JIe 00CYXJIE€HHS 3a1aBaTh BOMPOCHI [0 CYHIECTBY OOCYKIa€MOM TEMBI,
npoO0JIeMBbl, perraeMoi 3aJauu, BbICKa3bIBaTh WU, HAIEJICHHbIC Ha MOUCK
pelIeHus, COIMOCTaBISATh CBOM CYXIEHUA C CYXKICHUAMH JIPYTUX
YYaCTHUKOB JMaNiora, OOHApY>KHMBAaTh pa3Myue M CXOJCTBO IMO3ULMUH, B
KOpPEKTHOM Popme popMyaHpoBaTh pa3HOIIIACHs, CBOU BO3PAXKEHUS;
MPEICTABIIATh PE3yNbTAThI perieHus 3a/lauu, HKCIIEPUMEHTA,
UCCJIEI0BAHUSI, TPOEKTA, CAMOCTOATENLHO BEIOUPATh (hOpMAT BHICTYIUICHUS
C Y4ETOM 3aja4 MPE3eHTAMU U OCOOCHHOCTEHN ay/IUTOPUH;

NOHUMATh U UCIOJIb30BaTh MPEUMYIIECTBA KOMaHAHONW U MHIWBUIyaIbHON
paboTHI MPU PEIICHUU YUeOHBIX MaTEMaTUYECKHUX 3a/aY;

IIPUHUMATh LEJIb COBMECTHOMN AEATEIBHOCTH, IUIAHUPOBATH OPTaHU3ALUIO
COBMECTHOI paboThl, pachpeneisTh BUAbl pabOT, JIOroBapUBaThCH,
o0CyX)aTh MPOLIECC U Pe3yabTaT padoThl, 0000IIaTh MHEHUS HECKOJIbKUX
JIIOJICH;

y4acTBOBaTh B TIpyHmnoBbIX (¢Gopmax padoTel (0OCyxkaeHus, OOMEeH
MHEHHUSMH, MO3TOBBIC IITYPMBbI U JPYTHE), BHITIOIHATH CBOIO YacTh paOOThI
U KOODAWHHUPOBATH CBOU JECUCTBUS C JPYTMMH 4YI€HAMU KOMAaH/IbI,
OLICHMBATh KAue€CTBO CBOEro BKJaJa B OOIIMKA MPOAYKT IO KPUTEPUSIM,
c(OpMYIMPOBAHHBIM YYACTHUKAMU B3aUMOJICUCTBUSI.

PeryasiTuBHbIC YHUBEpCAJIbHbIC YUeOHbIE 1eiiCTBUS

Camoopranusamnus:

CaMOCTOSITEJIbHO COCTAaBJIATh IUIAH, aJTOPUTM pEelIeHMs 3afaud (WM ero
4acTh), BBIOMpaATh CHOCOO pelIeHUs C YYETOM HMMEIOIIMXCS PECypcoB U
COOCTBEHHBIX BO3MOXHOCTEHW, apryMEHTHpPOBaTh U KOPPEKTUPOBATH
BApUAHTHI pEUIEHUH C YYETOM HOBOM MH(OpMAIUH.

CﬂMOKOHTpOJIb, AMOIMOHAJIbHbINA HHTEJLJIEKT:

BJIQJIETh CIIOCOOaMH CaMOITPOBEPKH, CAMOKOHTPOJISI TIpoIiecca U pe3yJibraTta
pEIICHUsI MAaTEMATUYECKOM 3a/1a4H;

MPEIBUAETH TPYJIHOCTH, KOTOPHIE MOTYT BO3HUKHYThH MPU PEIICHUM 33/1a4H,
BHOCHTH KOPPEKTHBBLI B JCATEILHOCTh Ha OCHOBE HOBBIX OOCTOSITCIBLCTB,
HaWJICHHBIX OMUOOK, BBISIBICHHBIX TPYIHOCTEH;

OLICHUBATh COOTBETCTBUE PE3YyJIbTaTa JACIATEIbHOCTH MOCTABICHHOM LEIN U
YCIOBUSIM, OOBSCHITh MPUYUHBI JOCTHKCHUS WA HEAOCTIKCHUS LEJH,
HaxO0JUTh OMKOKY, 1aBaTh OIIEHKY MPUOOPETEHHOMY OIIBITY.

IHNPEAMETHBIE PE3YJIBTATBI



K xonmy oOyduenus B 7 KJjacce OOy4alOUUHCS TMONYYUT CIICTYIONTHE
MIPEAMETHBIE PE3YIIBTATHI:

Uutath uH(OpMaIUIO, NPEICTABICHHYIO B TaOJWIaX, Ha JguUarpaMmmax,
NPEACTABIATh JAHHBIE B BUAE TaONHI, CTPOUTh JUArpaMMbl (CTOJIOMKOBBIE
(cTronbuatkie) u KpyroBbIe) IO MAaCCHBAM 3HAYCHUH.

OnucelBaTh W HWHTEPHPETUPOBATH  pPEAIbBHBIE  YUCJIOBBIE  JIAHHBIE,
Mpe/ICTaBICHHbIC B TA0JINIIAX, HA IUarpamMMmax, rpapukax.

Hcnonp30BaTh 111 ONHMCAHUSA JAHHBIX CTAaTUCTUYECKUE XapPaKTEPHUCTUKHU:
cpenHee apudMeTHUECKoe, MeIuaHa, HauOosblliee W HaMMEHbIee 3HAYCHUS,
pa3mMax.

NMeTh mnpencraBieHUE O CIy4allHOM HM3MEHYMBOCTHM Ha IpPUMEpax ILIEH,
(Gu3NYECKUX BEJIUYMH, AHTPOIIOMETPUYECKUX IaHHBIX, UMETh IPEACTABICHUE O
CTaTUCTUYECKON YCTOMUYNBOCTH.

K xoHny oOyueHuss B 8 kJiacce o0OydYarolmMiiCs TMOJIYYUT CIIECIYIOIINE
IPEIMETHBIE PE3YJIbTATHI:

W3Bnekatb U mnpeoOpa3oBbIBaTh WH(OPMALMIO, IMPEACTABICHHYIO B BHJE
TabJIUL, AUarpaMM, rpauKoB, MPEICTaBIATh JaHHBIE B BUJE TAOJIUL, AUArpPaMM,
rpauKoB.

OnuceiBaTh JaHHBIE C MOMOILIBIO CTATUCTUYECKUX IOKa3aTelel: CpeaHuX
3HAYEHUI U Mep paccenBaHUs (pa3Max, JUCIEPCUsl U CTAHJAPTHOE OTKIOHEHUE).

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

HaxonuTe BEpOATHOCTH CIydallHbIX COOBITUH B ONBITAX, 3HAas BEPOSTHOCTH
AJIIEMEHTApHBIX COOBITUI, B TOM YHCIE€ B ONbITaX C PaBHOBO3MOKHBIMU
3JIEMEHTaPHBIMU COOBITHUSMHU.

Hcnonp3oBath rpaduueckue MOAETU: AEPEBO CIY4alHOIO 3KCIEPUMEHTA,
JAarpaMMBbl DWiepa, YuciaoBas npsmasi.

OnepupoBaTth MOHATUSMHU: MHOMXECTBO, TMOJMHOXECTBO,  BBIIOJHSTh
olnepalyyd HaJ MHOXECTBaMHU: OOBEIUHEHUE, TNIepeceueHue, IOMOJHEHUE,
NEPEYNCIISATD IEMEHTHI MHOXKECTB, IPUMEHSITh CBOMCTBA MHOYKECTB.

Hcnonp3oBath rpaduueckoe NpeACTaBICHUE MHOXKECTB M CBS3€H MEXIY
HUMHU JUIsI ONTMCAHUA MPOLIECCOB U SIBJICHUM, B TOM YHKCJIE TIPU PEIICHUH 3a7a4 U3
JIPYTUX Y4eOHBIX MPEIMETOB U KYpCOB.

K xonmy oOydenus B 9 kKjacce 0Oy4aroumuiics TMOMYYUT CIEIYIONTUE
IIPEIMETHBIE PE3YJIbTATHI:

W3Bnekatb u mnpeoOpa3oBeIBaTh HH(OPMALMIO, MPEICTaBICHHYIO B
pa3IMYHBIX MCTOYHUKAX B BHUJAE TaOJIML, AUAarpamm, rpapukoB, MHpPEICTaBISATH
JaHHBIE B BUE TaOIuUL, 1Uarpamm, rpa)ukoB.



Pemars 3amauum opraHu30BaHHBIM TEpeOOPOM BapUAHTOB, a TaKXKe C
UCIIOJIb30BaHNEM KOMOWHATOPHBIX MPAaBUI U METO/IOB.

Hcnonp30BaTh ONKCATENBHBIE XAPAKTEPUCTUKU I MACCHUBOB YHCJIOBBIX
JAHHBIX, B TOM YHCJIE CPEIHNAE 3HAYCHUSI U MEPBI PACCEUBAHMUSI.

HaxoauTbs 4acTOThl 3HaYEHUM M YaCTOTHI COOBITHS, B TOM YHCIIE IOJIB3YSACh
pe3ybTaTaMu MPOBEAEHHBIX U3MEPEHHUN U HAOIIOICHUH.

HaxoauTh BEpOATHOCTH CIIy4alHBIX COOBITUH B M3YYEHHBIX OIBITaX, B TOM
YlCclie B ONBITaX C PABHOBO3MOXKHBIMHU 3JIEMEHTAPHBIMU COOBITUSIMHU, B CEPUAX
VCIIBITAaHUM 10 IEPBOTO YCIIEXa, B CEPUAX UCIBITAaHUI bepHyIum.

VMeTp npencraBlIeHHE O CIy4YalHOM BEIMYMHE W O PACIPECICHUU
BEPOSATHOCTEM.

HmeTs mpencraBieHHE O 3aKOHE OONBIIMX YHCET KaK O TMPOSIBICHUU
3aKOHOMEPHOCTH B CIIy4yallHOM M3MEHYMBOCTU U O POJIM 3aKOHA OOJIBIINX YHUCEI B
PUPOE U OOIIECTBE.



TEMATHYECKOE IINTAHUPOBAHUE

7 KIIACC
KoanuecTBo yacos
HanmeHnoBaHue pa3aeioB U TeM JyiekTpoHHbIE (IU(PPOBLIE)
Ne n/m Konrpouabusie IIpakruueckue
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe Pecypchl
padoThI padoThI
1 [IpencraBnenue qaHHBIX 7 2 https://m.edsoo.ru/VIEIE6ASQ
2 OmnucarenpHas CTaTUCTUKA 8 https://m.edsoo.ru/S9X705E5M
3 CnyuaiiHast ©3MEHYUBOCTD 6 1 https://m.edsoo.ru/B6N6T2G2N
4 Beenenwne B Teoputo rpados 4 https://m.edsoo.ru/WID5SV6Z6R
B .
5 CPOATHOCTE H HACTOTA CHYHAHOTO 4 1 https://m.edsoo.ru/LIM6F8H3Q
COOBITUSA
6 O0001enue, cucTeMaTH3alusa 3HaHUH 5 2 https://m.edsoo.1u/I1 X8P205X
OBUIEE KOJIMYECTBO YACOB I10 34 ’ 5
[MPOTPAMME




8 KUIACC

KoaudecTBO 9acoB

HaumeHoBaHue pa3ieioB U TeM DJiIeKTpoHHbIE (HH(POBHIE)
Ne /i Kontpoannbie IIpakruueckue
NMPoOrpaMmblI Bcero o0pa3oBaTejibHbIE PeCypPChI
padoThI padoThI
1 IToBTOpEHue Kypca 7 Kiacca 4 https://m.edsoo.ru/M3X7N7D0OC
O .P
) nucaTelibHasl CTaTHCTUKA. PaccemBanue 4 hitps://m.cdsoo.ru/ AOT8S2EAD
TAHHBIX
3 MHoxecTBa 4 https://m.edsoo.ru/J3G8Z6M2U
4 BeposiTHOCTB citydaitHOTO COOBITHS 6 1 https://m.edsoo.ru/F1X2Y1Q8Y
5 Brenenue B Teopuro rpadoB 4 https://m.edsoo.ru/A6F5SK7G2V
6 Crny4daiiabie cOOBITHS 8 https://m.edsoo.ru/H3Z6W6ETE
7 O00011enne, cucTeMaTH3alisg 3SHAHUH 4 2 https://m.edsoo.ru/N9I6F1M9J
OBIIEE KOJIMYECTBO YACOB I10 14 ) |
[TPOTPAMME




9 KUIIACC

HaunmenoBaHmue pa3xesioB 1 TEM

KoaudecTBO 9acoB

DJIeKTpOHHbIe (LM (POBbIe)

Ne /i Kontpoannbie IIpakruueckue
NMPoOrpaMmblI Bcero o0pa3oBaTe/bHbIE PeCypChl
padoThI padoThI

1 IToBTOpEHue Kypca 8 kiacca 4 https://m.edsoo.ru/X9A3D4T1U
2 DneMeHTH KOMOMHATOPUKU 4 1 https://m.edsoo.ru/LOWOD6VIY
3 ['eomeTpuyeckas BEpOATHOCTh 4 https://m.edsoo.ru/AOAOPSJST
4 Hcnbitannsa beprymm 6 1 https://m.edsoo.ru/J6R7P1A7B
5 CrnyuaiiHas BellMuMHa 6 https://m.edsoo.ru/V4B3M7S20
6 O0600611eHre, KOHTPOJTb 10 1 https://m.edsoo.ru/W6F6RII30

OBLIEE KOJIMYECTBO YACOB I1O0 34 | ’

I[TPOT'PAMME




IHOYPOYHOE IIVTAHUPOBAHUME

7 KIIACC
KoanuectBo yacon
Ne Hara DJIeKTpOoHHbIe HU(pPOBbIE
Tema ypoka KonTpoabubie IIpakTuuyeckue
n/n Bcero u3yuyeHusi oOpasoBaTesibHbIE pecypchbl
padoThI padoThI
[IpencraBienue JaHHBIX B
1 peA A 1 https://m.edsoo.ru/S8VOWSBSO
TadaIuLIax
[IpakTryeckue BEIYUCICHUS 110
2 P 1 https://m.edsoo.ru/I1 X4WSNOF
TaOJIMYHBIM JAHHBIM
141
3 3BJICHCHHC I HHTCPHPETAtiA 1 https://m.edsoo0.ru/LEM30O3R5W
TaOJIMYHBIX TaHHBIX
[TpakTrueckas pabota
4 P p 1 1 https://m.edsoo.ru/U4X3B8HOL
"Ta0mume!"
I'paduueckoe npencrapnenue
AHHBIX B BUJIE KPYTOBBIX,
5 A AC KDY 1 https://m.edsoo.ru/E2M5F2C9T
CTOJOUKOBBIX (CTONOYATHIX)
Juarpamm
YreHne 1 NOCTPOCHHUE
6 nuarpamm. [Ipumepsr 1 https://m.edsoo.ru/Q1P3L3TSR
neMorpaduueckux auarpaMmm
[Ipa eckasi pabota
7 paKTiHcckas pabot 1 1 https://m.edsoo.ru/Z5P2J6K7M
"TmarpamMmsI"
Yucnossie Habopbl. CpenHee
8 1 https://m.edsoo.ru/Z1M2W3M41
apupmMeTHIecKoe
Yucnoseie Habopwl. CpenHee
9 1 https://m.edsoo.ru/N7G5J0U9X
apudmeTnyeckoe
10 MenunaHna yrcioBoro Habopa. 1 https://m.edsoo.ru/JSD1A9K7S




YV CcTONYUBOCTh MENMAHEI

Meauana 9iciioBoro Habopa.

11 . https://m.eds00.ru/O6K8T6N5Q
VY CcTOWYHNBOCTH MEIHAHBI

12 HpaKTHqE:'CKaﬂ padora "Cpennne https://m.edsoo.ru/B4E9U2B5I
3HAYEHUS
Hawnbonpiiee 1 HauMeHbIIIee

13 3HAYEHMsI YUCIIOBOTO Habopa. https://m.edsoo.ru/SOTSRICSY
Pazmax
Hawubomnbiiee 1 HauMeHbIIICe

14 3HAYCHHS YUCIOBOTO Habopa. https://m.edsoo.ru/LOM3D9JSR
Pazmax
Hawubomnpuree n HauMeHbIIIee

15 3HAUEHUS YHCIIOBOTO HAbopa. https://m.edsoo.ru/MSK1F2B7T
Pazmax
KonTtponpsHast pabora mo Temam

16 "IIpencraBieHue TaHHBIX. https://m.edsoo.ru/T4Y4L9H7E
OmnmcaTtenpHasi CTaTUCTHKA"

17 Catydaiiias H3MERIMBOCTS https://m.edsoo.ru/I0S3HOV6F
(mprMepHI)

18 HacToTa SHAUCHHI B Maccipe https://m.eds00.ru/O0E9I9G2T
JTAHHBIX

19 I'pynnupoBka https://m.edsoo.ru/T7TB7TN6ROH

20 I'ucrorpammel https://m.eds00.ru/U8J3YOC4W

21 I'mcrorpammebl https://m.edsoo.ru/X8SSW3NIM
[IpakTuyeckas pabora

22 . https://m.edsoo.ru/N6S979D8S
"Cny4aitHasi UBMEHYUBOCTD"

23 I'pad, sepunia, peopo. https://m.edsoo.ru/K1E3TSU9R

HpeI[CTaBJIeHI/IC 3aga4u C




24

MOMOIIBIO Tpada

CreneHnp (BaJIGHTHOCTD)
BepiuHbL. Yucio pédep u
CyMMapHas CTeTIICHb BEPIIIHH.
Lenp u 1uKa

https://m.edsoo.ru/M3P505H4B

25

Hens u muki. [Tyts B rpade.
IIpencraBnenue o CBI3HOCTH

rpada

https://m.edsoo.ru/S7L5SWOI6B

26

27

28

29

[IpencraBnenne 06
OpPUEHTHUPOBAaHHBIX Ipadax

CiyyaliHblli OIIBIT U CIy4aiiHOE
coObITHE

BeposiTHOCTB M yacToTa
coObITHs. Posib MaJIOBEpOSTHBIX
Y IIPaKTHUYECKU JOCTOBEPHBIX
cOOBITHI B IpUPOJIE U B
oOriecTBe

MoHnera u urpanpHas KOCTb B
TEOPUH BEPOATHOCTEN

https://m.edsoo.ru/A9I6X5P1T

https://m.edsoo.ru/Q4Y7A2F6B

https://m.edsoo.ru/E2V112G4R

https://m.edso0.ru/O2X70Q2A3X

30

31

32

[IpakTuueckas pabora "Hacrora
BBITIQZICHUS opJa"

KonTponbnas pabota mo remam
"Cny4aiiHasi U3BMEHUYHUBOCTb.
I'pads1. BepositHOCTh
Ciy4aitHOTO COOBITHS"

[ToBTOpenue, oboOIICHNE.
[pexncraBnenne TaHHBIX

https://m.edsoo.ru/W6J304E9V

https://m.edsoo.ru/P7L9Z1B6C

https://m.edsoo.ru/FOUIW1 09T

33

[ToBTOpeHme, 0600IICHNE.

https://m.edsoo.ru/B106G8G4U




OmnmncarenbHas CTaTUCTHKA

[ToBTOpenue, o6oOIICHNE.

34 BepostHOCTh ciiydaitHOTO 1 https://m.edsoo.ru/L6S7ISWIT
coOBITUS
OBUIEE KOJIMYECTBO YACOB I10 34

[NPOT'PAMME




8 KUIACC

KoaudecTBO 9acoB

Ne HMara DJIeKTpOHHbIe U (pPOBbIE
Tema ypoka Kontpoabubie IIpakTuueckue
n/n Bcero u3yueHusi oOpa3oBaTeJbHbIE PeCypPChl
padoThI padoThI

[IpencraBnenue n1aHHBIX.

1 1 https://m.edsoo.ru/YOLSL6U7R
OmnucarenpHas CTaTUCTHKA
CrnydaiiHasi ”3BMEHYUBOCTb.

2 1 https://m.edso00.ru/G8T4R4GOK
Cpennne 9ucioBoro Habopa
Cayuaiinble COOBITHSL.

3 1 https://m.edsoo.ru/Z2F9X7K1Y
BeposiTHOCTH 1 4acTOThI
Kitaccnueckue mojienu Teopun

4 BEPOATHOCTEH: MOHETA U 1 https://m.edsoo.ru/G5Q8G8S5K
UTpaJibHast KOCTh

5 OTKJIOHEHUS 1 https://m.edsoo.ru/Y6Z9DSESN
Jucnepcus yncioBoro Habopa 1 https://m.edsoo.ru/VIW1S9B2Q
CranmapTHOE OTKIIOHEHHUE

7 1 https://m.edsoo.ru/PAM 1W2I90
YHICIIOBOTO Habopa

8 JnarpaMMbl paccenBaHUs 1 https://m.edsoo.ru/Y514J2VIR

9 MHO0KeCTBO, ITOJIMHOKECTBO 1 https://m.edsoo.ru/O0I0E2H4C
Omneparuu HaJ MHOYKECTBAMH:

10 o0beIMHEeHne, IepeceueHne, 1 https://m.edsoo.ru/P702B4D3A
JOTIOJTHEHUE
CaoiicTBa onepauuii HaJ
MHOXECTBAMU:

11 IIEPEMECTUTEIBHOE, 1 https://m.edsoo.ru/K710V112F
coueTraTenpHOe,
pacrnpenenuTeIbHOe, BKIIOUEHUS




12

13

I'paduueckoe npencraBieHue
MHOXECTB

KontposnbHas paboTa mo temam
"Cratuctuka. MHoxecTBa"

https://m.edsoo.ru/M711L7D9E

https://m.edsoo.ru/I9H2Z8W2G

14

15

16

17

DneMeHTapHbIC COOBITHSI.
CrnyuaitHbie COOBITUS

brnaronpusitctByromme
JJIEMEHTAPHBIE COOBITHS.
BepositHocT coObITHit

brnaronpusitcTByromme
AJIEMEHTaPHbBIE COOBITHUS.
BepositHoCTH cOOBITHIT

OMBITHI C PaBHOBO3MOKHBIMU

3IIEMEHTAPHBIMH COOBITUSAMH.
Cayyaiinblii BEIOOp

https://m.edsoo.ru/F8J7VIDOK

https://m.edsoo.ru/H4X1W774G

https://m.edsoo.ru/NSKOEOF4N

https://m.edsoo.ru/V6V5I1STA

18

OmnBITH C PABHOBO3MOXXHBIMHU
AIIEMEHTAPHBIMH COOBITHSMHU.
CriyyaiiHblii BEIOOD

https://m.edsoo.ru/UOY9L301X

19

20

ITpakTryeckas padora "OnbITH ¢
PaBHOBO3MOYKHBIMU
3J€MEHTapHBIMU COOBITUAMHU"

epeso

https://m.edsoo.ru/S§WEN7POC

https://m.edsoo.ru/A2UON6M6G

21

CaoiicTBa nepena:
CANWHCTBCHHOCTD IIYTH,
CYILIECTBOBAHUE BUCAYEN
BEPUINHBI, CBSI3b MEXK/y UUCIOM
BEPIIHH U YrciIoM pEdep

https://m.edsoo.ru/U3Q5G2DOM

22

[IpaBuio yMHOXEHUSA

https://m.edsoo.ru/COI0T2D8Z




23
24

[IpaBuiio yMHOXKEHUS

[TpoTrBOMOIOKHOE COOBITHE

https://m.edsoo.ru/O3F0G6C6E
https://m.edsoo.ru/J5V6G8GOP

25

26

27

Huarpamma Dinepa.
OObeHeHNE U TIepeceyeHHe
COOBITHIA

HecoBmecTtHble cOOBITHS.
dopMyna CIoKEeHUs
BEPOATHOCTEMN
HecoBmecTHbIe cOOBITHS.

dopmyra crnoxxeHus
BEPOATHOCTEM

https://m.edsoo.ru/L2M1P3C6D

https://m.edsoo.ru/Z7H2W 104U

https://m.edsoo.ru/E6C6C2S7D

28

[IpaBuio yMHOXKEHUSA
BEPOATHOCTEMN. Y CIIOBHAsA
BeposATHOCTh. He3zaBucumbie
COOBITUA

https://m.edsoo.ru/B7I9P9M3N

29

[IpaBuio yMHOXKEHUSA
BEPOATHOCTEMN. Y CIIOBHAA
BEpOATHOCTH. HezaBuCcHMBbIE
COOBITHS

https://m.edsoo.ru/P1F6D3Z1W

30

31

32

[IpencraBnenue ciryqaitHOro
9KCIIEPUMEHTA B BUJIE JIepeBa
IIpencrasnenue ciry4aitHOro
JKCIIEPUMEHTA B BUJIE JIepeBa
[ToBTOpenue, 0600IIEHNE.

Hpe[[CTaBJ'IeHI/IC JaHHBIX.
OmnucarenbHas CTaTUCTHKA

https://m.edsoo.ru/LOHOW4Q7B

https://m.edsoo.ru/W2SO0T6B8R

https://m.edsoo.ru/U2L.7U3G4Q

33
34

[ToBTOpenue, o6o6meHue. ['pador

KOHTpOJ'ILHaﬂ pa60Ta 110 TCMaM

https://m.edsoo.ru/Z1S1P5N6I
https://m.edsoo.ru/D9P8Y6Y7D
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9 KUIIACC

KoauuecTBO 4acoB

Ne Hara DJIeKTpOoHHbIe HU(pPOBbIE
Tema ypoka KonTpoabubie IIpakTuuyeckue
n/n Bcero u3ydeHusi oOpa3oBaTe/IbHbIE pecypchl
padoThI padoThI

1 [IpencraBienune qaHHBIX 1 https://m.edsoo.ru/BSWIR9C3I

2 OnucarenbHas CTAaTUCTUKA 1 https://m.edsoo.ru/N3J5A8Q2F

3 Orneparuy HaJ, COOBITUAMU 1 https://m.edsoo.ru/P2RIN7M6K

) HesaBucumocTts cOOBITHI 1 https://m.edsoo.ru/R4Q0U503T
KomMOuHaTopHoe rpaBuiio

5 1 https://m.edsoo.ru/X1E7S7V6E
YMHOKEHHUS
[IepectanoBku. daxkTopual.

6 . 1 https://m.edsoo.1u/Z4L612B3F
CoueTaHus U YUCIIO COYETaHUI

7 Tpeyronpuuk Iackans 1 https://m.eds00.ru/O0Q7USOTW
[TpakTudeckas pabota
"BbruncieHne BEpOSITHOCTEH €

8 HUCIOJIL30BaHHUEM 1 1 https://m.edsoo.ru/B9J5U1D2Y
KOMOWHATOPHBIX (QYHKIUH
AJIEKTPOHHBIX Ta0IUIT"
['eomeTpuyeckas BEpOSTHOCTb.
CayvyaliHBIA BEIOOD TOUKH U3

9 yi p 1 https://m.edsoo.ru/U3P4X409P
burypsl Ha MIOCKOCTH, U3
OTpe3Ka, U3 IyTru OKPYKHOCTHU
I'eomeTpuyeckas BEpOSTHOCTb.
Cy4yaliHBIA BEIOOD TOUKH U3

10 i P 1 https://m.edsoo.ru/Z2RIVITSE

(buUrypsl Ha MIOCKOCTH, U3
OTpe3Ka, U3 IyT¥ OKPY>KHOCTH

11

I'eomeTpuyeckas BEpOSTHOCTb.

https://m.edsoo.ru/M6K6F3H3N




12

13

Ciy4aifHbIl BBIOOP TOYKH U3
(burypsl Ha MIOCKOCTH, U3
0Tpe3Ka, U3 IyTru OKPY>KHOCTH

['eomeTpuyeckas BEpOSTHOCTb.
Ciy4aifHbIl BBIOOpP TOYKH U3
(buUryphl Ha MIIOCKOCTH, U3
OTpe3Ka, U3 IyTru OKPY>KHOCTHU
UcnpiTanue. Ycnex u Heyaaya.

Cepus ucnibITaHUN 10 TIEPBOTO
ycmexa

https://m.edsoo.ru/C9C4COB4E

https://m.edsoo.ru/M6ASE3Z9W

14

HcneiTanue. Ycnex u Heygayva.
Cepust UCTIBITAHUMN JI0 TIEPBOTO
ycnexa

https://m.edso00.ru/S2Q8KO0F8G

15

16

17

18

HcneiTanue. Ycnex u Heyaaya.
Cepust UCTIBITAHUMN JIO TIEPBOTO
ycnexa

Hcnbrtanus beprymnn.
BepositHoCTH COOBITHH B cepuu
ucnbITaHui bepHymmn

Hcnbrranus beprymnn.
BeposiTHOCTH COOBITHI B cCeprH
ucneITaHui bepnyinu

[IpakTnueckas padbora
"Ucneitanus bepnymm"”

https://m.edso0.ru/J8S4U1C4K

https://m.edsoo.ru/Z9K5P2G2J

https://m.edsoo.ru/O3L707G9S

https://m.edsoo.ru/Z8P1T5A50Q

19

20

CnyyaliHasi BETMYMHA U
pacnpeneieHre BepOsSTHOCTEN
MareMaTuueckoe 0KUIaHUE U
JUCIIEPCHS CIIy4alHON

https://m.edsoo.ru/L40316T1G

https://m.edsoo0.ru/O3A8V504M




21

BEJIMYUHBI

[IpumMeprr MaTeMaTU4ECKOTO
OKHUJaHUS KaK TEOPETUYECKOIO
CPEHETrO 3HAYCHMSI BEJIMYMHBI

https://m.edsoo.ru/G5Z5V4D9A

22

23

24

[TonsiTHe 0 3aKOHE OONBIIUX
yucen

N3MepeHne BeposSTHOCTEM C
MOMOIIIBIO YaCTOT
[TpumeHeHue 3akoHa OOIBIINX
yucel

https://m.edsoo.ru/U3V1VIV50

https://m.edsoo.ru/C8K9X9C10

https://m.edsoo.ru/F6H1X4P6W

25

O0001enne, cucTeMaTA3aIus
3HaHuil. [IpeacraBnenne
JAaHHBIX

https://m.edsoo.ru/Q4D30Q5Y 1L

26

27

28

29

O0001IeHNEe, CHCTEMAaTH3ALUS
3gagui. OnmcareibHas
CTATUCTHKA

O00011eH1Ee, CHCTEMAaTA3ALUS
3HaHui. [Ipencrasienne
JnaHHbIX. OnucarenbHast
CTaTHCTHKA

O00011eH1Ee, CHCTEMAaTH3ALUSA
3HaHUU. BeposaTHOCTH
CJIy4aitHOrO COOBITHS

O0001Ienre, cucTeMaTH3aIus
3HaHUU. BeposaTHOCTH
CJIy4aifHOT'O COOBITHSL.
OneMeHThl KOMOMHATOPUKU

https://m.edsoo.ru/D7V5N8V7R

https://m.edso0o.ru/O9P8Q7G7E

https://m.edsoo.ru/U3A3P1B70

https://m.edsoo.ru/NSR5DS5T6X

30

O06006111EH1E, CUCTEMATU3ALIHS

https://m.edso0.ru/ISQO0Y8D6K




3HAHUH. DJIeMEHTHI
KOMOMHAaTOPUKHU

O00011eH1Ee, CUCTEMAaTH3ALUS
3HAHUH. DIEeMEHTHI

31 . 1 https://m.edsoo.ru/NSH7Q1F0Y
KoMOuHaTtopuku. CiyuyaiiHble
BEJIMUMHBI U pacrpeesieHus
O0001enne, cuCTeEMaTA3aLUsA

32 3HaHuW. Cy4daiiHble BETUMYMHBI 1 https://m.edsoo.ru/V2W9P8RS5Z
U pacrpeieeHus

33 Wrorosas koHTposibHas paboTa 1 https://m.edsoo.ru/D1A2F2U0W

34 O6O6IEIGHH6’ CHCTEMATH3AII 1 https://m.edsoo.ru/EOV4W6HIOV
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] OCHOBHOIM
NpoBepsieMoro .
00pa3oBaTeJIbHOM MPOrPaMMbl OCHOBHOT'0 00111er0 00pa30BaHus
pe3yJbTara
5 BeposiTHOCTB 1 cTaTUCTHKA
Uurare HHPOpPMAIIHIO, IPEICTABICHHYIO B Ta0JUIIax, HA JUarpammax,
5.1 MpENCTaBIATh JaHHBIE B BUAC TAOJHWI, CTPOHWTH JHArPAMMEI
(cronbukoBbIe (CTONOYATHIE) U KPYTOBBIE) 110 MAaCCHBAM 3HAYEHUN
- OnuceiBaTh W UHTEPIPETUPOBATH peajbHbIE YHUCIOBHIC JaHHbIC,
MpeJICTaBICHHBIC B TA0IHUITAX, HA [Uarpammax, rpadukax
Hcnons3oBath TUTS OTTHCAHUS TAHHBIX CTAaTHCTUYCCKUE
53 XapaKTepUCTHKU: cpeiHee apudmeTrnyeckoe, Meiuana, HaubobIIee U
HauMEHBIIIEe 3HAYCHUS, pa3Max
Nmets npencTaBieHue o cliydaiiHOM U3MEHYMBOCTH Ha MpUMeEpax ILeH,
5.4 (GU3MYECKUX  BEIIMYMH, aHTPONMOMETPUYECKUX JAHHBIX, HUMETh
MIPE/ICTAaBJICHUE O CTATUCTUYECKON YCTOMYUBOCTH
8 KIIACC
Kon .
IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOI
NpoBepsieMoro .
o0pa3oBaTe/IbHOI NPOrPaMMBbI OCHOBHOT0 00111er0 00pa30BaHUSs
pe3yJbTara
5 BeposiTHOCTB 1 cTaTUCTHKA
W3Bnekatb U mpeoOpa3oBbIBaTh HH(POPMAINIO, MPEACTABICHHYIO B
5.1 BUJEe TaOdMI, auarpamm, rpadukoB, MPEACTaBIATh JaHHBIE B BUJE
TabJuLl, AUarpamMmm, rpaduKoB
OnuceiBaTh JaHHBIE C TOMOIIBI0 CTAaTUCTUYECKHX IOKa3aTesei:
5.2 CpeIHUX 3HAYEHUN U Mep paccemBaHus (pa3max, JucHepcus U
CTaH/IapPTHOE OTKIIOHEHHE)
5.3 HaxomuTh 9acTOTBI YMCIOBBIX 3HAYEHUW M YaCTOTHI COOBITHIL, B TOM




YHUCJIe 10 Pe3yJIbTaTaM U3MEpPEHUHN U HAOJIIO0ICHHIA

HaXO,I[I/ITB BCPOATHOCTHU CHy‘I&ﬁHHX COOBITUH B OIIbITaX, 3Hasd

54 BEPOSITHOCTH 3JIEMEHTApHBIX COOBITHH, B TOM YHCJIE B OIBITaX C
PaBHOBO3MOYHBIMH 3JIEMEHTApHBIMU COOBITUSMU
5 Hcnonb3oBare  rpaduueckue  MOAEIM:  JIEPEBO  CllydailHOro
. 9KCIIEPUMEHTA, AMarpaMMbl Dijiepa, YucioBas npsmas
OnepupoBaTh MOHATUSMU: MHOXKECTBO, IIOJIMHOKECTBO; BBINOJIHATH
56 olepalMyd  HaJ  MHOXECTBaAaMHU:  OOBEIMHEHHME, IIEpECcEeUEHHUE,
. JIOTIOJIHEHUE; IEPEUUCIIATD 3JIEMEHTBI MHOXKECTB, IPUMEHSITH CBONCTBA
MHOKECTB
Hcnonb3oBare rpaduueckoe MpeiCcTaBIeHUE MHOXECTB U CBs3el
5.7 MEX1y HUMH ISl ONMCAHUS IPOLECCOB U SIBJICHUI, B TOM UYUCIE MPU
peLlIeHNH 331a4 U3 APYruX y4eOHBIX PEIMETOB U KypCOB
9 KIIACC
Kon .
IIpoBepsiemble peaMeTHBIE Pe3yJIbTATHI 0CBOCHHS OCHOBHOM
NpoOBEPSIEMOro .
00pa3oBaTeJIbHO MPOrPaMMbl OCHOBHOT'0 00111er0 00pa30BaHus
pe3yJbTara
5 BeposiTHOCTB M cTaTHCTHKA
W3Bnekarb u mpeoOpa3oBbIBaTh MHGOPMAIUIO, MPEICTABICHHYIO B
5.1 pa3IMYHBIX HCTOYHUKAX B BHJE TaOMUL, AWarpaMM, TIpauKoB,
MPEJCTABIATh JaHHbIE B BUJIE TAOIUIL, JUarpamMm, rpaukoB
- Pemarp 3a1aun opraHn30BaHHBIM 1EpeOOPOM BapHaHTOB, a TAKXKE C
' HCIOJIb30BaHNEM KOMOMHATOPHBIX IIPABHUII U METO/IOB
Hcnonp3oBaTh omucaTreiabHble XapaKTEPUCTHKU JJII  MAacCHUBOB
5.3 YHUCIIOBBIX JAaHHBIX, B TOM 4YHCII€ CpEIHHE 3HAYEHUS U MEpbI
paccenBaHMs
4 HaxomuTh 4yacTOThl 3HaUY€HHWH W YAaCTOTHI COOBITHS, B TOM YHCIIE
' MOJIB3YSICh PE3Y/bTaTaMU MPOBEAEHHBIX U3MEPEHUN U HAOJII0JeHUI
HaxoauTh BEpOSITHOCTH CllydallHbIX COOBITUI B H3yYEHHBIX ONbITaX, B
5.5 TOM 4YHUCJIE€ B ONBITaX C PaBHOBO3MOXHBIMU 3JIEMEHTapPHBIMU

CO6BITPIHMH, B CCpHIX HUCIIBITAHUN [0 MepBOro ycricxa, B CCpUAX



ucnbslTaHui bepHyim

5.6

HNmers npencraBiieHHE O CIIy4alHOM BEIWYMHE U O PACHpEHCIICHUU

BEPOATHOCTEMN

5.7

Hwmets npezcTaBieHne O 3aKOHE OOJBIIMX YHCEN KaK O MPOSBICHUU
3aKOHOMEPHOCTU B CIy4alHOW H3MEHYMBOCTM M O POJM 3aKOHa

OOJIBILINX YKCEI B IPUPOJIE U 0OIIECTBE



IMPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

7 KIIACC
Kon IIpoBepsieMblii 3JIEMEHT COJlePKAHUSA
5 BeposTHOCTh U cTaTUCTHKA
[IpencraBienue JaHHBIX B BUJE TaOJMI], [uarpamm, rpadukoB. 3aroHEeHHe
Ta0JIMIl, YTEHWE W TOCTPOSHHUE auarpaMM (CTOJIOUKOBBIX (CTONOYATHIX) W
5.1 KpyroBbix). UYteHue rpaduKoOB peanbHBIX mpoueccoB. V3BnedeHue
uHPOpPMALIMM W3 JIUArpaMM M TaOJUI, UCIOJb30BAaHUE W HHTEPIpETALUs
JTAHHBIX
OrnucarenpHasi CTaTUCTUKA: CpeqHee apu(MeTHUecKoe, MeIuaHa, pa3max,
5.2 HauOoJIbIlIee U HAMMEHbIIEe 3HaAYEeHUsI Habopa YMCIIOBBIX JaHHBIX. [Ipumepsl
CIy4yallHOI U3MEHUYMBOCTHU
CrnyyaliHpli 3KCHIEPUMEHT (OIBIT) M ciay4yailHoe coOwlThe. BeposTHOoCcTh U
53 yactoTa. Poib MaloBEpOSTHBIX U MPAKTHUECKU JOCTOBEPHBIX COOBITHUH B
npupoe U B obmecTse. MoHeTa U UrpajibHas KOCTh B TEOPHU BEPOSTHOCTEH
I'pad, Bepmmnua, pebpo. Crenenp BepmmHbL. Ywucino pédep m cymmapHas
s4 cTenieHb BepiuH. [Ipeacrasnenue o cBsa3Hoctu rpada. Llenu u nukisl. [yt
' B rpadax. OO0xon rpada (sinepoB mnyth). llpencraBmenue 00
OpPUEHTHPOBAaHHOM rpade. Pemenue 3agau ¢ nomouipio rpadon
8 KJIACC
Kon IIpoBepsieMblii 3JIEeMEHT COEPKAHUS
5 BeposiTHOCTB U cTaTUCTHKA
5.1 [IpencraBieHne naHHBIX B BUJE TaOIULL, JUarpaMm, rpaukoB
- MHOX€eCTBO, 9JIEMEHT MHOXECTBAa, IOAMHOXecTBO. Omnepanuu Haj
' MHO’KECTBaMU: 00bEIMHEHNE, IepeceueHre, J0NOJTHEHNE
53 CBolicTBa onepanuii HaJl MHOKECTBAMU: MIEPEMECTUTENBHOE, COYETATEIBHOE,
' pacnpenenuTeNbHOE, BKIYEHUS
54 Hcnonp3oBanue rpaduueckoro MpeiCTaBICHUS MHOXECTB Ui ONUCAHHS

PCAIBHBIX IMTPOLECCOB U HBHGHI/Iﬁ, IIpu pCUICHUMA 3a1a4.




W3mepenune paccemBaHusl AaHHBIX. Jlucmepcuss U CTaHAApTHOE OTKIOHEHHE

> YHCIOBBIX HAOOpoB. J{narpamma paccenBaHUs
OnemeHTapHble COOBITHS  ciay4ailHOro ombita. Chy4aiflHble COOBITHSL.
s6 BepostHocTH cOObITHH. ONBITBI ¢ PABHOBO3MOXHBIMH 3JI€MEHTapHBIMU
' coObiTusiMu.  CiydaiiHbiii  BbIOOp. CBs3b MEXIYy MAaJOBEPOSATHBIMH MU
IPAaKTUYECKH JOCTOBEPHBIMH COOBITUSIMU B IIPUPOJIE, OOIIECTBE U HAyKe
JepeBo. CBolicTBa JEpEBbEB: EAMHCTBEHHOCTh IIyTH, CYILECTBOBAaHUE
5.7 BUCSAYEH BEPUIMHBI, CBSA3b MEK/Y YUCIIOM BEpIIUH U ynuciaoM pédep. [Ipasuio
yMHOXXeHUs. Penienne 3a1a4 ¢ noMousio rpagos
[IporuBononoxxkuple coObITHA. Juarpamma Diinepa. OObenuHEHHE U
5.8 nepeceueHre coObiTuil. HecoBmecTHble coObITHS. Dopmysna CIHOKEHHS
BEPOATHOCTEM
5.9 YcnoBHast BeposTHOCTB. [IpaBuio ymHoxxenus. HezaBucumble coObITUS
[IpencraBnenue 5skcnepuMeHTa B BUAe JepeBa. Pemienue 3amad  Ha
5.10 HAaXO0’KJIEHUE BEPOSITHOCTEH C MOMOIIBIO JEpeBa CIy4ailHOrO 3KCIIEPUMEHTA,
nuarpamMm Disepa
9 KIIACC
Kon IIpoBepsieMblii 3J1EMEHT COACPKAHUS
5 BeposTHOCTB U cTaTUCTHKA
[IpencraBnenue TaHHBIX B BUJE TaOJIMII, TUarpaMM, rpaduKkoB, HHTEPIpETALUs
5.1 JTaHHBIX. YTeHHe M mocTpoeHue TaliMil, Auarpamm, rpa@ukoB MO peasbHbIM
JTAaHHBIM
5.2 [lepecranoBku u akropuan
5.3 CoueraHus ¥ YNCIO COYETaAHUM
5.4 Tpeyronsuuk [lackans. Pemenue 3a1ay ¢ HCoOab30BaHUEM KOMOMHATOPUKHT
5 I'eomeTrpuueckass BepoATHOCTb. CilydallHbIf BBIOOpP TOYKHM M3 GUIYpHl Ha
' IJIOCKOCTH, U3 OTPE3Ka U U3 YT OKPYKHOCTH
5.6 Hcneiranne. Yenex u Heynauya. Cepus UCIBITAaHUN 0 IEPBOIO ycrexa
57 Cepus ucnbiTanuii bepHynnu. BeposTHOCTH cOOBITHII B CepuU HCIBITAaHUN
' bepnymn
5.8 CrnyuaiiHas BeJIMUMHA U paclpeesIeHue BEPOSTHOCTEN




50 Marematnueckoe oOxugaHue U aucnepcus. lIpumepsl MareMaTH4ecKoro
‘ O’KMJIaHUS KaK TEOPETUYECKOr0 CPEIHEr0 3HAYCHUS BEITUYNHBI

510 MareMaTtnueckoe OXKUJAHUE M JUCHEPCUS CIydalHOM BEJIMYMHBI «YHUCIIO
' YCIIEXOB B CEpUU UCHBITAaHUN bepHyin»

511 Ilonatue o 3akoHe OonbIIMX 4Yucesl. M3MepeHHe BEpOSITHOCTEH € MOMOILIbIO
' 4acTOT. Posib 1 3HaUeHNE 3aKOHA OONBIINX YKCEN B IPUPOJE U OOLIECTBE

IMMPOBEPAEMBIE HA OI'D 10 MATEMATUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJILHOM
HPOI'PAMMbBI OCHOBHOI'O OBIIIEI'O OBPA3OBAHUA

Kona
NpoBepPsIeMOro
TpedoBaHMS

IIpoBepsiemble TpeGOBaHMS K MPEAMETHBIM Pe3yJIbTATAM OCBOEHUS
OCHOBHOM 00pa30BaTeJIbHOI MPOrpaMMbl OCHOBHOT'O 001IIETr0
oOpa3oBanus Ha ocHoBe PI'OC

YMeHue onepupoBaTh NOHATUSMHU: MHOKECTBO, IIOJAMHOYKECTBO, ONEPALUH
HaJl MHOXXECTBaMH; YMEHHE OTIEpPUPOBATh MOHATUSIME: Tpad, CBA3HBIN rpad,
JIepEBO, LUKJI, IPUMEHATh UX IPH PELICHUHU 3a7a4; YMEHHUE HCIIOJIb30BaTh
rpaduvecKkoe TPEICTaBICHHE MHOXKECTB JUISI ONHCAHUS  PEATbHBIX
IPOLIECCOB U SBJICHUH, TP PELLICHUU 3aJ]ay U3 APYTUX YUeOHBIX IPEIMETOB

YMeHHne oOnepupoBaTh MOHATHAMU: OIpPEACIICHHE, AaKCUoMa, Teopema,
JI0OKa3aTelIbCTBO;  YMEHUE  paClO3HaBaTb  HCTUHHBIE W JIOXKHBIE
BBICKA3bIBAaHUS, IPUBOAUTH NPUMEPBl W  KOHTPIPHUMEPHI, CTPOUTH
BBICKA3bIBaHUS M OTPULIAHUS BBICKA3bIBAHUI

YMeHue onepupoBaTh MOHATHUSIMHU: HATypajJbHOE YHCIO, IPOCTOE U
COCTAaBHOE YMCJIO, JIETMMOCTh HATYpaJbHBIX YHUCEN, MPU3HAKU JIETUMOCTH,
L[eJI0€ YHUCIJIO, MOJYJIb YKcia, OOBIKHOBEHHAsI ApoOb U JecsTHYHas poOb,
CTaHJApPTHBIA BUJ YMCIA, PallMOHAIbHOE YMCIIO, UPPALMOHAIBHOE YHUCIIO,
apudMeTHUeCKUil KBaJpaTHBII KOpEHb;, yMEHHE BBIOJIHATH IEHCTBUS C
YHCIaMH, CPaBHHUBATh M YNOPSAOYMBATH YHUCIA, MPEJCTABIATh YMCIA Ha
KOOP/IMHATHOM MNpsAMOH, OKPYIJIATh YMCIA; YMEHHE JAeiaTh NPHUKHIKY U
OLICHKY pe3yJIbTaTa BIYMCICHUI

YMeHue onepupoBaThb NOHSTUSIMM: CTENEHb C LEIBIM IOKa3aTeleM,
apu(pMeTHYECKUIl KBaIpaTHbIM KOPEHb, MHOTOWIEH, ajiredpandeckas 1poob,
TOKJECTBO; 3HAKOMCTBO C KOpHEM HATypaJbHOM CTelneHu OoJblie
€IMHUIIBI; YMEHHE BBIMOJIHATH PacuéThl MO (GOpMyNaM, MpeodpazoBaHUS
LENBbIX, JPOOHO-pAllMOHATBHBIX BBIPAXKEHUNH M BBIPAKEHUH C KOPHSIMH,
pa3yIoKEHUEe MHOTOWIEHA Ha MHOKUTENU, B TOM YHUCIIE C UCIOJIb30BaHUEM
dbopMyI pa3sHOCTH KBaJIpaTOB U KBaJpaTa CyMMbI U Pa3HOCTH

YMenue OIICpHUPOBATH MOHATUAMU: YHCIIOBOC PABCHCTBO, YPABHCHHC C



OJIHOW NEPEMEHHOU, YHUCIOBOE HEPABEHCTBO, HEPABEHCTBO C IIEPEMEHHOM;
yYMEHHE pelaTh JIMHEHHbIE W  KBaJpaTHblE YypaBHEHUs, JPOOHO-
palOHaIbHBIE YPABHEHUS C OJHON NIEPEMEHHOM, CUCTEMBI IBYX JIMHEWHBIX
YpaBHEHM, TMHEHHbIE HEPABEHCTBA U UX CHCTEMbI, KBaJpaTHbIE U APOOHO-
paloOHalIbHBIE HEPABEHCTBA C OJHOM IIEPEMEHHOM, B TOM YHCIE IIpU
pEelIeHUH 3a1a4y U3 JIPYruxX IPEeIMETOB MU IPAKTHUYECKUX 3a]a4; YMECHHUE
UCIIOJIB30BaTh KOOPAUHATHYIO NPSAMYIO U KOOPAMHATHYIO IUIOCKOCTBH IS
M300paXEHUs! pelIeHUH ypaBHEHUHN, HEPABEHCTB U CUCTEM

VYMeHHe OnepupoBaTh MHOHATUAMH: (QYHKIHS, Ipapuk (GYHKIUH, HYIH
(GYHKIMH, TPOMEKYTKH 3HAKOIOCTOSHCTBA, HMPOMEXKYTKH BO3pPACTaHHUS,
yObIBaHus, HauOobllee M HAaWMEHbIIEE 3HAYEHUS (QYHKLIWU; yMEHUE
ONEpPHPOBATH TMOHATHAMHU: TpsMas PONOPIHOHAIBHOCTh, JIMHEHHAs
¢ynkuus, KBaapaTuuyHas (QyHKIUSA, oOpaTHas NPOMOPLUOHATIBHOCTD,
napabosa, rurnep0osia; yMEeHUe CTPOUTH TpapuKu (YHKIUH, HCIIOIB30BATh
rpaguKu Ui OINpEIETICHUs] CBOIMCTB MPOLIECCOB M 3aBUCHUMOCTEH, st
peuieHus 3aja4 M3 JPYyrux y4eOHBIX IPEJMETOB W PEalbHOW IKH3HU;
yYMEHHE BBIpaXKaTh GOpMyIaMy 3aBUCHMOCTH MEKIY BETHUYHMHAMU

YMeHue onepupoBaTh NOHATUAMU: [1OCIIEOBATEIbHOCTD, apu(pMeTHIECKas
U TEOMETpUYECKass IPOrpecCMu; YMEHHE HCIIOJIb30BATh  CBOMCTBA
HOCJIEe0BaTeNbHOCTEH, (POPMYIIBI CyMMbI U OOLIEro WieHa MpH pelIeHUH
3ajia4, B TOM 4YMCJ€ 3a7ad U3 JPYIMX YYEOHBIX NPEIMETOB M pPEealbHOU
KHU3HU

YMeHue peath 3a/1a4i pa3HbIX TUIOB (B TOM YMCIE HA IPOLEHTHI, JOJIU U
4acTH, ABIKEHHE, paboTy, IIEHY TOBAPOB U CTOMMOCTH IMOKYIIOK U YCIYT,
HAJIOTH, 3aJaud M3 00JacTu YHpaBICHUS JIMYHBIMM U CEMEHHBIMU
(¢uHaHCAMM); YMEHHUE COCTaBIIATh BBIPAXKEHHUS, YPAaBHEHUs, HEPABEHCTBA U
CUCTEMBI II0 YCJIOBUIO 3a/layd, HCCJIEI0BATh IIOJIYyYEHHOE pEILIeHUuE U
OLIEHUBATh MPABJIONOA0OHOCTD MOJYYEHHBIX PE3yJIbTaTOB

YMeHue onepupoBarh MOHATUSAMU: (PHUTypa, TOUKA, OTPE30K, MpsMas, Jyd,
JIOMaHasi, YrojJ, MHOTOYTOJIbHUK, TPEYTOJbHUK, pPaBHOOEIPEHHBIM U
PaBHOCTOPOHHUI TPEYTrOJbHUKH, IPSIMOYTOJIBHBIM TPEYrolbHUK, MEINUaHa,
OuccekTpuca u BBICOTA TpPEeYroJbHUKA, YeThIPEXYTONBHUK,
napasuiesiorpaMm, poMO, MPSMOYTOJIbLHUK, KBaJIpaT, Tpareus; OKPYKHOCTb,
KpYT, KacaTeJIbHAs, 3HAKOMCTBO C TIPOCTPAHCTBEHHBIMH (PUTYPAMU; YMEHUE
pemath 3ajJa4u, B TOM YHCJIE W3 MOBCEAHCBHOW JXKU3HH, HAa HAXOXICHHE
TCOMETPHUYSCKHAX BEIIMYUH C MPUMEHEHHUEM HM3YYEHHBIX CBOWCTB (QUTYp U
¢dakToB
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YMeHue omnepupoBaTh MOHATHSMU: PAaBEHCTBO  (UIYp, PpaBEHCTBO
TPEYIrOJIbHUKOB; MapaJlJICJIbHOCTE W NECPHCHAUKYIAPHOCTD IMPAMBIX, YI'OJI
MEXy IpSIMbIMU, IEPIEHINKYIISAP, HAKIOHHAs, PoeKus, noxodue duryp,
HOJIO6HBIG TPEYrOJIbHUKU, CUMMCTPHUSA OTHOCUTCIIBHO TOYKH U HpHMOﬁ;
YMEHHME pAclO3HaBaTh PAaBEHCTBO, CHUMMETpUIO U mojodue Quryp,
NapajuIeIbHOCTD U NEPIEHAUKYISIPHOCTD IPSIMBIX B OKPYKAIOLIEM MUPE
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YMeHue ornepupoBaTh MOHATHUSMU: JIJIMHA, PACCTOSHHUE, Yroi (BeIHMYMHA
yrila, CHHYC ¥ KOCHHYC yTJla TPEeYrOJbHUKA), IJIOMIA b, YMECHUE OIICHUBATh
pa3Mephl MPEIMETOB U 0OBEKTOB B OKPYIKAIOIIEM MHUPE; YMEHHE TPUMEHSATH
(dbopMyJIBI TIEpUMETpa U TUIOMIAIH MHOTOYTOJIBHUKOB, JJIMHBI OKPY>KHOCTH U
IJIOMIAU Kpyra, oO0beMa MPsSMOYTOJBHOTO TMapajUieienuIea; yMeHHe
MPUMEHSTH MPU3HAKKA PABEHCTBA TPEYTOJIbLHUKOB, TEOPEMY O CyMME YIJIOB
TpeyroiabHuKa, TeopeMy Ilucaropa, TpUTOHOMETPUYECKHUE COOTHOIICHUS
JUISL BBIYMCIICHUS JJIMH, PACCTOSIHUM, TIOIIAAeH

YMeHnue  u3zo0pakarb  IUIOCKMe  (Gurypel W WX ~ KOMOWHAIIWH,
NPOCTPAHCTBEHHBIE (QUTYphl OT PYKH, C TIOMOIIBIO  YEePTEIKHBIX
WHCTPYMEHTOB U 3JICKTPOHHBIX CPEACTB MO TEKCTOBOMY HMIIU CHMBOJIHHOMY
OTIHCAHHIO

YMeHue onepupoBaTh MOHATHAMU: INPSIMOYIOJIbHAS CUCTEMAa KOOPJMHAT;
KOOPAMHATBI TOYKH, BEKTOP, CYMMa BEKTOPOB, IPOU3BEICHUE BEKTOpA HA
YUCJI0, CKAJSIPHOE IIPOM3BEIACHHUE BEKTOPOB; YMEHHE HCIOJIb30BATh
BEKTOPBI U KOOPJMHATHI I NPEACTABICHHS JaHHBIX M PELICHUS 3a/1ad, B
TOM YHUCJIC U3 IPYTHX YYEOHBIX MPEAMETOB U PEATbHON KU3HU

YMeHue onepupoBaTh NOHATUSAMU: CTOJOUKOBBIE U KPYTOBBIE AMArpaMMBbl,
TaOJIMIIBI, cpe/iHee apu(pMeTHIecKoe, MelnaHa, HauOoJIblIee U HauMEHbIIee
3HA4YeHUs,  pa3Max  4YMCIOBOrO  Habopa;  yMEHHE  M3BJIEKATh,
UHTEPIPETHPOBATH U MPEOOPa30BBIBATH HHPOPMALIUIO, TIPEACTABICHHYIO B
TabJMLax ¥ Ha JuarpaMmax, OTpa)Karollyl0 CBOMCTBA U XapaKTEPUCTUKU
pea’bHBIX IIPOLIECCOB W SIBJICHWM; YMEHHE pAclO3HaBaTh H3MEHYMBBIC
BEJIMYMHBI B OKPYKAIOLEM MUPE
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YMeHue omnepupoBaTh IMOHATUAMHU: CIy4alHbIM OmBIT  (CilyyailHbIN
OKCIIEPUMEHT),  JJIEMEHTapHOe  COObITHE  (PJIEMEHTApHBIA  HMCXOJM)
CIIy4ailHOTO OIbITa, CIy4yallHOE€ COOBITHE, BEPOSITHOCTh COOBITHS; YMEHHE
HaXOJUTh  BEPOSATHOCTU  CIy4YalHBIX  COOBITUH B ONBITaX  C
PaBHOBO3MOKHBIMH 3JIEMEHTapHBIMU COOBITUSIMM; YMEHUE pellaTh 3ajadu
METOZIOM OpPraHHM30BAaHHOIO Iepedopa M C HCHOJIb30BAHUEM IpaBHUJIA
YMHOXXEHUS; YMEHHE OLICHMBATh BEPOATHOCTH pEabHBIX COOBITHH U
ABJICHUM, MMOHMMATh POJIb IMPAKTUYECKH JOCTOBEPHBIX M MaJOBEPOATHBIX
COOBITHII B OKpyXKarollleM MHUpEe W B JKU3HHU; 3HAKOMCTBO C MOHATHEM
HE3aBUCHUMBIX COOBITHI; 3HAKOMCTBO C 3aKOHOM OOJBIIMX YHCEN U €ro
POJIBIO B MAaCCOBBIX SIBJICHHSIX

YMeHue BbIOMpaTh MOIXOASIINI M3ydeHHBI METOJ JJIS PeLIeHUs 3a]auu,
[IPUBOAUTH IMPUMEPHl MATEMaTUYECKUX 3aKOHOMEPHOCTEH B IIpUpOJE U
JKU3HHM, PACIO3HABATh IIPOSBIICHUE 3aKOHOB MAaTE€MAaTHKU B HCKYCCTBE,
ONUCHIBaTh OTIEIbHBIE BBIJAIOIIMECS PE3YJIBTATHI, IOJYYECHHBIE B XOJIE
pa3BUTHS MaTEMaTUKHM KaK HayKW, IPUBOJWUTH IPUMEPBl MAaTEMATHYECKHUX
OTKPBITHH U UX aBTOPOB B OT€YECTBEHHON U BCEMUPHON HCTOPUH




HNEPEYEHD 2JIEMEHTOB COAEP KAHUA, ITPOBEPAEMbBIX HA OI'D

IHO MATEMATHUKE
Kon IIpoBepsieMblii 3J1IeMEHT COAEPKAHMS
1 Hucna u BIYUCICHUS
1.1 Harypanbnbie u nenbie yncina. [Ipu3Haku AeIMMOCTH LEIbIX YHCeT
12 OOBIKHOBEHHBIE M JECSATUYHBIC TPOOU, MPOLEHTHI, OCCKOHEYHbIE MEPUOIUYECKUE
npobu
1.3 PanmonanbsHele uncia. ApupmeTnyeckue onepanuy ¢ palioHaIbHBIMU YHUCIaMU
1.4 JlelicTBUTENbHBIE YUCTa. APpH(PMETHIECKHE ONEPALIUH C ACHCTBUTEILHBIMHU YUCIAMH
L5 HpHGJIH)Ké}iHHe BBIUHCJIEHMS], [IPaBUJIa OKPYIJICHUS, IPUKHJIKA U OLIEHKa pe3yJibTaTa
BBIUYHCIICHUM
2 AnrebpandecKkue BbIpaKCHUS
2.1 bykBeHHble BbIpaXeHUs (BBIPaXKEHUS C IEPEMEHHBIMU )
5 Crenensb ¢ nenbM nokaszareneM. CTeneHb ¢ palMoHalbHbBIM MoKa3areneM. CBOHCTBa
' CTEeTeHH
2.3 MHorousneHsl
2.4 Anrebpandeckas 1po0b
)5 Apudmernueckuii KopeHb HAaTypalbHOU creneHd. [leiicTBusi ¢ apuMeTHUECCKUMU
' KOPHSIMU HAaTypaJIbHOW CTETIEHU
3 VYpaBHEHUSI U HEPABEHCTBA
3.1 Lenbie u 1poOHO-paOHaANIbHBIE ypaBHEHUs. CUCTEMBI U COBOKYITHOCTH YPaBHEHU I
39 Hensle u npoOHO-panoHanIbHble HepaBeHCTBA. CHCTEMBl UM COBOKYIHOCTH
' HEPABEHCTB
3.3 Pemrenune TekCTOBBIX 3a1a4
4 YucnoBsle IOCIE10BATEIBHOCTH
4.1 ITocnenoBarenbHOCTH, CIIOCOOBI 331aHNUS TTOCIIE0BATENLHOCTEH
4.2 Apudmernueckas u reomeTpuyeckas nporpeccuu. @opmyiia CI0KHBIX MPOLIEHTOB
5 OyHKIMH
Oynk1us, cnocoOsl 3aganus ¢pyHkuuu. ['paduk GyHkiun. O6aacTe onpeneneHus u
51 MHOXecTBO 3HaueHuil QpyHkuuu. Hynmu ¢ynkuuu. IIpomexyTkn 3HaKOINOCTOSIHCTBA.
o IIpoMe)XyTK MOHOTOHHOCTH (YHKUMH. MaKCUMyMBl U MHHMMYMBI (YHKLUH.
HauOonbiiee n HaumeHblee 3HaYeHUE (PYHKIIUN Ha TPOMEKYTKE
6 KoopanHatsl Ha psiMO#l ¥ TIIIOCKOCTH
6.1 Koopaunathas npsimas
6.2 JlexapToBbI KOOPINHATHI HA TNIOCKOCTH
7 I'eomerpus
7.1 I'eomerpuueckue GUrypsl 1 UX CBOICTBA
7.2 TpeyronsHuK




7.3 MHOroyrojasHuKu
7.4 OKpY’>KHOCTh U KPYT
7.5 N3mepenue reoMeTpuueckux BEIUUYUH
7.6 BexkTops! Ha miockoCcTH
8 BeposiTHOCTB M cTaThCTHKA
8.1 OrnucarenbHas CTaTUCTUKA
8.2 BepositHOCTB
8.3 KombunaTtopuka
8.4 MHoxecTBa
8.5 I'pads
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