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Onucanue 00pa3oBaTebHON MPOrPaMMBbI

B coBpemenHoM 1uGppPOBOM MHUpPE BEPOATHOCTh U CTATUCTUKA MPUOOPETAIOT
BCE OOJIBIITYIO0 3HAYUMOCTh, KaK C TOYKH 3PCHHSI MPAKTHUCCKUX MPUIOKEHUH, TaK
U UX POJH B 00pa30oBaHUU, HEOOXOIUMOM KakKJIOMYy 4dejoBeKy. Bo3pacraer yucio
npodeccuii, mpu OBIACHUH KOTOPHIMH TpeOyeTcs xoporas 6a30Basi MOATOTOBKA
B 00JacTH BEPOSITHOCTM W CTAaTUCTUKH, Takas TOJrOTOBKAa BaKHa A
MPOJIOJKEHUs 00pa30BaHus U Jisl yCHEIIHON MPO(ecCHOHaNBbHON Kaphephl.

Kax1p1il 4etoBeK OCTOSSHHO MMPUHUMAET PEIICHHS Ha OCHOBE UMCIOIIHUXCS Y
HETO JaHHBIX. A JI1 000CHOBAaHHOTO MPUHSATHS PEIICHUS B YCIOBUSIX HEIOCTATKA
WM M30bITKa MHPOpMAIIMU HEOOXOIUMO B TOM YHCJIE XOpOIIo chOPMUPOBAHHOE
BEPOSITHOCTHOE M CTATHCTHYECKOE MBIIIICHHUE.

NMeHHO 103TOMY OCTpO BCTajga HEOOXOAUMOCTh c(opMupoBaTh Yy
oOy4Jaroruxcsi QyHKIIMOHATBEHYIO TPAMOTHOCTb, BKITIOUAOIIYIO B CeOsI B KaUECTBE
HEOTHEMJIEMON  COCTABIJISIIOIICH  YMEHHE  BOCIPUHUMATh W KPUTHUYCCKU
aHATM3UPOBATh MH(OPMAIIUIO, IPEJCTABICHHYIO B Pa3IMUHbIX (JOpMax, TOHUMATh
BEPOSITHOCTHBIN XapakTep MHOTMX pEalbHBIX IMPOIIECCOB U 3aBUCUMOCTEH,
IIPOU3BOHUTH MPOCTECHIIINE BEPOATHOCTHBIC PACUETHI.

3HAKOMCTBO B y4€OHOM Kypce C OCHOBHBIMH MPUHITUIIAMU COOpa, aHaau3a u
MPEICTABIICHUS JAHHBIX W3 Pa3IUYHBIX cdep KU3HU OOIIeCTBAa M TOCYyJIapCcTBa
npuoOIaeT oO0ydammmxcs K OOIIECTBEHHBIM HWHTepecaMm. l3ydeHne OCHOB
KOMOMHATOPUKHM pa3BUBAET HABBIKM OpraHU3alluM Tepedopa U mojacuéra yducia
BapUAHTOB, B TOM YHUCJIC B MPUKJIAIHBIX 3a/1adaX. 3HAKOMCTBO C OCHOBAMH TECOPUHU
rpadoB co31aéT MaTeMaTuuecKuid PyHaamMeHT st GOPMUPOBAHUS KOMIIETCHITUHN B
obnactu wHGOPMATUKU U TUGPOBBIX TexHONOTUH. [Ipn M3ydeHUN CTAaTUCTUKHU U
BEPOSITHOCTU 00O0TaIaTCcsl MPEACTaBlIeHUs OOyYarolumuxcsi O COBPEMEHHOU
KapTUHE MHUpa M METOJlaX ero MccieloBaHus, (popMupyercs MOHMMaHHUE POJIU
CTAaTUCTUKH KaK NCTOYHUKA COIMALHO 3HAYMMON MH(DOPMAITUU 1 3aKJIabIBAIOTCS
OCHOBBI BEPOSITHOCTHOT'O MBITIUICHHUS.

B cooTBeTcTBUM ¢ JMaHHBIMH LEISIMHA B CTPYKTYpE MPOrpaMMbl y4eOHOTO
Kypca «BeposSTHOCTh U CTaTUCTHKa» OCHOBHOI'O OOIIETr0 0Opa30oBaHUs BBIICICHBI
ClenyIoNue cojepKaTeabHO-MeToqudYeckue uHun: «lIpeacraBieHue AaHHBIX U
omucaTellbHasl CTAaTUCTHUKa», «BeposSTHOCTB», «DJIEMEHTHl KOMOWHATOPUKHY,
«BBenenue B Teopuro rpadoBy.

Conepxanue muann «lIpencraBienre TaHHBIX U ONMUCATEIbHAS CTATUCTHKA
CIIY’)KUT OCHOBOW JIsi (DOPMHPOBAaHUS HABBIKOB PAOOTHI ¢ HMH(pOpMaLUEH: OT
YTCHUS W MHTEpIpeTanuu WHGOpPMAIUK, TNPEACTAaBICHHON B TaOmuIax, Ha
auarpaMMmax W Tpadukax, 10 cOopa, TPEACTaBICHHWS M aHAIW3a JaHHBIX C



HCTIOJIb30BAHUEM CTATUCTUYECKUX XAPAKTEPUCTUK CPEIHUX MW PACCEHUBAHMUS.
PabGoras ¢ nmanHbIMHM, OOydYarolidecs ydyarcs CUMTHIBATh U HWHTEPIIPETUPOBATH
JIAHHBIC, BBIABUIAaTh, APTYMEHTHUPOBATH U KPUTUKOBATH MPOCTEHIINE TUIIOTE3HI,
pPa3MBINILIATh HaJ (aKTOpaMH, BbI3BIBAIOIIMMHU M3MEHUMBOCTh, U OIIEHUBATh MX
BIIMSIHUE HA PACCMaTPUBAEMbIC BEIMYMHBI U TTPOLIECCHI.

NHaTynTHBHOE MNpEACTaBICHUE O CIy4alHOW W3MEHYMBOCTH, WCCIICIOBAHUE
3aKOHOMEPHOCTEM M TEHICHUMUM CTAHOBUTCS MOTHUBUPYIOIIEHM OCHOBOW A
M3yUYECHUS TEOPUHU BEPOSITHOCTEW. bosblioe 3HAUY€HHME UMEIOT IPAKTUYECKUE
3aJ]aHUs], B YACTHOCTH OIIBITHI C KIIACCUYECKUMU BEPOATHOCTHBIMU MOJEISIMU.

[ToHaTHE BEpOSTHOCTH BBOIAUTCA KaK Mepa IpaBIONoOA0oOHs CIydalHOTO
coopiTust. [lpu wm3ydeHHM y4yeOHOTO Kypca oOydarommecss 3HAKOMSTCS C
MPOCTEUIINMUA  METOJAMHU  BBIYMCICHUS  BEPOATHOCTEM B CIIyYaWHBIX
AKCIIEPUMEHTAX c PaBHOBO3MOXHBIMHU 3JIEMEHTAPHBIMU HUCXO0JIaMH,
BEPOSTHOCTHBIMH 3aKOHAMHU, MTO3BOJISIIONIMMH CTaBUTh M PeIlaTh 0oJiee CIOKHBIC
3amaun. B ydeOHBIN Kypc BXOIST HayajdbHBIE MPEICTABICHUS O CIIyYalHBIX
BEJIMYMHAX U UX YUCIIOBBIX XapaKTEPUCTHUKAX.

B pamkax y4eOHOro Kypca OCYIIECTBISETCS 3HAKOMCTBO OOYYArOUIUXCS C
MHOKECTBAMU M OCHOBHBIMH ONEPALMSIMH HAJl MHOKECTBAMH, PACCMATPUBAIOTCA
MpUMEPHl TPUMEHEHUS JJI1 PEIICHUS 3a7ay, a TAK)KE HCIOJIb30BAHUS B JPYIUX
MaTeMaTHYECKUX Kypcax U yUeOHBIX IpeaMeTax.

B 7-9 knaccax usywaercs y4eOHBINM Kypc «BeposiTHOCTh M CTaTUCTHKA», B
KOTOpBIA  BXOASAT paszaensl: «lIpencraBieHne JaHHBIX M ONUCATENIbHAA
CTaTUCTHKa», «BeposTHOCTHY, «DIEeMEHTBHl KOMOWHATOPWKW», «BBemeHue B
Teopuio rpad)oBy.

Ha usyudenne yue6HOTO Kypca «BeposSiTHOCTh M CTaTUCTUKa» OTBOAUTCS 102
yaca: B 7 kiacce — 34 yaca (1 gac B Hemento), B 8 kiacce — 34 yaca (1 yac B
Heneno), B 9 kiacce — 34 Jaca (1 gac B Hezeno).

COJAEPXKXAHUME OBYUYEHUA
7 KIIACC

[IpencraBneHue JaHHBIX B BUE TaOIMIl, AUarpamm, rpaukoB. 3anoJHEHHE
Ta0JIMIl, YTEHWE M TOCTPOEHUE JuarpaMMm (CTOJOMKOBBIX (CTONOYATHIX) U
KpYroBbIX). UTeHue rpauKkoB peaibHbIX NpoueccoB. M3pneuenue nnpopmau u3
JrarpamMm u TabJull, UCTIONIb30BAHUE U MHTEPIIPETALUS JaHHBIX.

OnucarenpHasi CTaTUCTHKA: cpeAHee apudMeThdyeckoe, MeauaHa, pa3Mmax,
HauOonblllee M HauMEHbIIEEe 3HA4YeHHs Habopa YUCIOBBIX AaHHBIX. lIpumepsl
CIIly4YaliHOM U3MEHYUBOCTH.



CrnydaifHbpI 3KCIIEpUMEHT (OMBIT) W Clly4aiiHoe coObiTue. BepostHocTs u
yacToTa. Pojib MaloBEpOSITHBIX U MPAKTHUYECKH JOCTOBEPHBIX COOBITHI B MPUPOJIE
u B oO1ectBe. MoHeTa 1 UrpajibHast KOCTb B TEOPUU BEPOSITHOCTEN.

I'pad, Bepmmua, pedpo. Crenenp BepmmHbl. Ywucio pédep m cyMMapHas
crenenb BepmuH. [IpencraBnenue o cBsizHocTd rpada. llenmn u muxmsl. [Tyt B
rpadax. O0xon rpada (ditnepoB mnyth). [IpencraBienue o0 OpUEHTUPOBAHHOM
rpade. Pemenne 3a1au ¢ momoiipio rpados.

8 KUIACC

[IpencraBieHue JaHHBIX B BUIE TaOJIUL, 1UarpaMm, rpaguKoB.

MHOXeCTBO, 3JEMEHT MHOXECTBa, MOAMHOXecTBO. Omnepauuu Hax
MHOXECTBaMUu: OOBEIMHEHHE, IepeceueHue, aomnojHeHue. CBoMCTBa omnepanui
HaJ, MHOYKECTBAMM: IMEPEMECTHTEIBHOE, COYETATENbHOE, PACHPEIEIUTEIBHOE,
BKJItoueHus. Mcmonb3oBaHue Tpauyeckoro MpencTaBICHUs MHOXECTB Jis
ONMCAaHMS PEAIBHBIX MIPOLIECCOB U SABJICHUM, IIPU PEILICHUN 3a/1a4.

N3mepenne paccenBaHusl JaHHBIX. JlUcnepcus U CTaHAAPTHOE OTKJIOHEHUE
YHUCJIOBBIX HA00POB. /lnarpaMma pacceuBaHusl.

DOnemMeHTapHble COOBITUSL ciydailHOro omnbiTa. CiydaiiHble COOBITHS.
BepositHoct  coObiTuii.  OmbITBI € PaBHOBO3MOXKHBIMHM ~ 3JIEMEHTAPHBIMU
coObITusiMu. CiydaiiHbiil BEIOOpP. CBSI3b MEXKy MAJIOBEPOSITHBIMU U TIPAKTUYECKU
JIOCTOBEPHBIMU COOBITUSIMU B IPUPOJIE, OOIIECTBE U HAYKE.

HepeBo. CBolcTBa J€pEBbEB: E€IWHCTBEHHOCTh IYTH, CYLIECTBOBAaHUE
BUCSYEH BEpIIMHBI, CBA3b MEXIY YMCIOM BepIIMH M yucioMm pedep. [IpaBuio
yMHOX€eHHUs. Perienue 3aaa4 ¢ moMoIpto rpados.

[IpotuBononoxkHble coObITUA. Juarpamma Oiinepa. OObenuHeHue u
nepeceueHne  coObiThil. HecoBmecTHbie  coObiTusi. @opMyna  CIOXKEHUS
BEPOATHOCTEU. YCJIOBHAsE BEPOATHOCTh. [IpaBmiio ymHOXeHus. HesaBucumbie
coObiTusa. IlpencraBienue skcrepuMeHTa B BUAE JepeBa. Perienue 3amad Ha
HAXO0XJCHUE BEPOATHOCTEH C IIOMOIIBIO JE€peBa CIYYalHOIO DKCIIEPUMEHTA,
nyarpamm Jitepa.

9 KUIIACC

[IpencraBienre AaHHBIX B BHjae TaOuuIl, JAuarpamM, TpaduKoOB,
WHTEpIpeTanus 1aHHbIX. YTeHHE U MOCTPOCHUE TabJIHIl, [uarpaMm, rpauKoB Mo
pEAIbHBIM JJaHHBIM.

[TepectanoBku u (axropuan. CodyeTaHuss U YUCIO COUETaHUU. TpEeyrobHUK
[Tackans. Pemenue 3aiay ¢ MCHIOb30BaHUEM KOMOMHATOPUKH.

['eomeTpuueckas BeposTHOCTh. CiydailHbli BBIOOp TOYKM U3 (UTYpHl Ha
IJIOCKOCTH, U3 OTPE3Ka U U3 AYTH OKPY>KHOCTH.



UcnbiTanne. Ycnex u Heynaya. Cepus HCHBITAHWN 10 TEPBOTO ycIexa.
Cepust ucnbiTanuii bepHyimu. BeposTHOCTH COOBITHH B CepUU  HMCHBITAaHUUN
bepnyun.

CnyuyaiiHass BeNMYMHA W PACIpPENICIICHUE BEPOATHOCTEW. MaremaTtndeckoe
OoXujgaHune U aucnepcus. Ilpumepsl  MaTeMaTUYECKOTO  OXHJAHUSA — KakK
TEOPETUYECKOTO0 CPEIHETO0 3HAYEHHUS BEJIMYMHBL. MaTeMaTH4eCKOE OKHUJIAHUE U
JIUCHEPCUA CIy4alHOW BEJIMYMHBI «YHUCJIO YCIEXOB B CEPUM HCIBITAHUI
bepnymm».

[Tonsarue o 3akoHe OonbIIMX uKcen. M3mepeHue BEpOATHOCTEN C MOMOUIBIO
yacToT. Posib 1 3HaUeHHE 3aKOHA OOJBIITNX YUCEN B MPUPOJIC U OOIIECTBE.

IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHSA TIPOI'PAMMDBbI
YUYEBHOI'O KYPCA «BEPOATHOCTD U CTATHCTHUKA» HA
YPOBHE OCHOBHOI'O OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

JIM4YHOCTHBIE pe3yJbTaThl OCBOCHMSI MpOrpaMMbl Yy4yeOHOro Kypca
«BeposTHOCTh U CTaTUCTUKA» XAPaKTEPU3YHOTCH:

1) maTpuoTHyeckoe BOCIMTAHME:

NPOSIBJIECHHNEM MHTEpeca K TMPOLUIOMY M  HACTOSUIEMY POCCHUHCKOU
MAaT€MaTUKH{, LEHHOCTHbIM  OTHOLIEHMEM K  JIOCTHKEHHMSIM  POCCHUMCKHMX
MAaT€MaTUKOB U POCCUMCKOW MAaTeMaTH4YECKOW WIKOJbI, K HCIIOJIb30BAaHUIO JTHUX
JOCTHKEHHUH B IPYIUX HayKax U NPUKIAAHBIX chepax;

2) rpakIaHCKOe M TyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBIMOJIHEHUIO 00SI3aHHOCTEN rpakJIaHUHA U PEAIM3alUU €ro
npaB, MpPEICTaBICHHUEM O MAaTeMaTHYeCKUX OCHOBaX (PYHKIIMOHUPOBAHUS
Pa3IMYHBbIX CTPYKTYp, ABJICHUH, MPOLEAYp IpaKIaHCKOro oOlecTBa (Hampumep,
BbIOOPBI, OMPOCHI), TOTOBHOCTBIO K OOCYXACHHUIO ATUUECKHUX MPOOJIEM, CBSI3aHHBIX
C MPAaKTUYECKHUM IIPUMEHEHUEM JIOCTVIKEHHM HAyKH, OCO3HAaHMEM BaXHOCTHU
MOPAJIBHO-3TUYECKUX IPUHLHUIIOB B IESTEIBHOCTH YYEHOTO;

3) TpyaoBOe BOCTIMTAHHE:

YCTAaHOBKOM Ha aKTHMBHOE Y4YacTHE€ B PpEIICHWH NPAKTUYECKUX 3aaad
MaTeMaTU4YECKOW HAIpPaBICHHOCTH, OCO3HAHWEM Ba)XHOCTH MaTEMATHYECKOIO
o0pa3oBaHMs Ha TMPOTSHKEHUM BCEH >KU3HU IS YCHEITHOW MpOo(ecCHOHAIbHOU
NEATENBbHOCTH U PAa3BUTHUEM HEOOXOJUMBIX YMEHHI, OCO3HAaHHBIM BBIOOPOM U
OCTPOECHUEM MHAMBUAYAIbHON TPAaEKTOPUM 00pa30BaHUs U KU3HEHHBIX IJIAHOB C
y4€TOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX NOTPEOHOCTEH;

4) 3cTeTHYECKOE BOCTIUTAHHE:



CIIOCOOHOCTBIO K OMOIIMOHAJBHOMY U  3CTETUYECKOMY  BOCIPHUATHUIO
MaTEeMaTUYECKUX OOBEKTOB, 3ajad, PEHICHUH, pacCyX JACHHM, YMEHHUIO BUJIECTh
MaTeMaTU4YECKHe 3aKOHOMEPHOCTH B UCKYCCTRBE;

5) HEHHOCTH HAYYHOI'O MO3HAHMS:

OpHEHTaluel B JCATEIbHOCTH HA COBPEMEHHYIO CHUCTEMY HAayUYHBIX
MPEICTaBIICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS YEJIOBEKA, MPUPOABI U
o011ecTBa, MOHMMAHWEM MAaTeMaTUYeCKOM HayKu Kak c@epbl 4YelIoBEHYeCKOU
NEATEeIbHOCTH, JTANoOB €€ Pa3BUTHUS U 3HAYMMOCTH ISl Pa3BUTHS IUBWIM3ALINH,
OBJIQJICHUEM SI3IKOM MAaTeMaTUKH U MAaTeMaTUYECKOW KyJIbTYypOW KakK CpPeACTBOM
MO3HAHUS MHpPA, OBJAJECHUEM MPOCTEUIIMMHU HaBBbIKAMU HCCIIEIOBATEIbCKON
NEeSITENbHOCTH;

6) ¢usuyeckoe BocnuTaHue, GOopMHpPOBAHHME KYJIbTYPbl 310pPOBbS H
IMOIMOHAJIBLHOTO 0JIArONOJIyYns:

TOTOBHOCTBIO MPUMEHSITh MAaTEMAaTHYECKUE 3HAHUS B HHTEpPECaxX CBOETO
3I0pOBbS, BEACHHS  370pOBOr0  oOpa3a JKM3HH  (370pOBOE  IHTAHHUE,
cOQJIaHCUPOBAHHBIN pPEXUM 3aHATHUH U OTAbIXa, peryisipHas (dusndeckas
AKTUBHOCTb), C(POPMHUPOBAHHOCTHIO HaBbIKa pedIEKCUU, MPU3HAHUEM CBOETO
paBa Ha OUIMOKY U TAKOTro )K€ IpaBa JPYroro 4eaoBEKa;

7) 3K0JI0THYeCKOe BOCIIUTAHUE:

OpHEHTAallUel Ha MPUMEHEHHUE MAaTEMAaTUYECKUX 3HAHUN JUIsl pelIeHus 3a/1a4y
B 00JIACTM COXPAHHOCTHU OKPYXKaIOIIeH Cpelpl, IJIaHUPOBAHUSI TOCTYIKOB U
OIIEHKM HMX BO3MOXHBIX TMOCIEJICTBUN ISl OKPY’)KAIOIIEH cpejbl, OCO3ZHAHUEM
r7100aJIbHOTO XapaKTepa SKOJOTHYECKUX MPOOJIeM U MyTel UX pelieHus;

8) apanTanus K M3MEHAINNMCH YCJOBHSM COLMAJbHON W NMPHUPOIAHOM
cpeabl:

TOTOBHOCTBIO K JIEUCTBUSM B YCJIOBHUSX HEOIPEIACIEHHOCTH, IMOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTUUYECKYIO JIEITEIIbHOCTh, B TOM YHCIIE
YMEHUE YUYUTHCA y JAPYTHX JIOJCH, MpUoOpeTaTh B COBMECTHOW JCSATEIHHOCTU
HOBBIE 3HAHUS, HABBIKU U KOMIIETEHIIUU U3 OMbITA IPYTHUX;

HEOOXOIUMOCThIO B  (OPMUPOBAHMM HOBBIX 3HAHMM, B TOM YHCIE
dbopMyIUpOBaTH WU, MIOHSITHUS, TUIIOTE3bl 00 OOBEKTAX U SIBJICHUSAX, B TOM UYHUCIIEC
paHee HEW3BECTHBIX, OCO3HABaTh JACPUIIMTHI COOCTBEHHBIX 3HAHUW U
KOMIIETEHTHOCTEH, IIJIaHUPOBATh CBOE Pa3BUTHUE;

CIIOCOOHOCTBIO ~ OCO3HAaBaTh  CTPECCOBYIO  CUTYyalll0o, BOCHPUHHUMATH
CTPECCOBYIO CHUTYAIlMI0O KaK BBI30B, TPEOYIOIIUA KOHTPMEP, KOPPEKTUPOBATH
NpPUHUMAEMbIe pelIeHUs] U JeUCTBUS, (GOPMYJIUPOBATh U OIEHUBATH PUCKU U
MOCIICZICTBUSA, (HOPMUPOBATH OIIBIT.

METANIPEIMETHBIE PE3YJIBTATHI

ITo3naBaTe/bHBIE YHUBEpPCAJIbHBLIC yqeﬁﬂme HeﬁCTBHH



Ba3oBble Jioruueckue AeiicTBUA:

BBISIBJISITh M XapaKTEPH30BaTh CYIIECTBEHHbIC MPU3HAKA MaTEMaTHUYECKHUX
O00BEKTOB, TOHATHHA, OTHONIICHWH MEXIYy IOHATUIMH, (OPMYITHUPOBATH
OTpeNeNeHUs]  TOHSITHM, YCTAaHABIWBATh  CYIICCTBEHHBIM  TpPHU3HAK
KiIaccu(uKanyu, OCHOBAaHUS JUIsi OOOOIICHWS W CpaBHEHUSA, KPUTEPHUH
IPOBOJIUMOTO aHAJIN3a;

BOCIIPHHMMAaTh, (opMyIupoBaTh H  IPeoOpPa30OBBIBATH  CYXKICHUS:
YTBEPAWTEIbHBIE W OTpPUIIATEIbHBIC, CAMHUYHBIC, YaCTHBIE W OOIIHE,
YCIIOBHBIC;

BBISIBIISITh ~ MAaTeMaTHYECKUE  3aKOHOMEPHOCTH,  B3aUMOCBS3M U
NpoTHUBOpEYHsi B (akTaxX, [aHHBIX, HAONIOJNECHUSX U YTBEPKICHHSIX,
npeaiaraTb KPUTSPUH JUTSl BBISIBJICHUS 3aKOHOMEPHOCTEH W MPOTHBOPEUHH;
JIeNaTh BBIBOJBI C HWCIIOJIH30BAHMEM 3aKOHOB JIOTHKH, JCAYKTHUBHBIX H
WHYKTUBHBIX YMO3AKITIOUCHHM, YMO3aKIIFOUCHHH 110 aHATIOTHH;

pa30upaTh 0OKa3aTeIbCTBA MATEMATHUECKUX YTBEPKIEHUU (MPSMbIE U OT
NPOTHUBHOTO), TPOBOJIUTH CAMOCTOSTEIHFHO HECIOXKHBIE JI0Ka3aTeIhCTBA
MaTeMaTH4eCcKnX (DaKTOB, BBICTpPAWBATh AaAPTYMCHTAIMIO, IIPHBOJIUTH
MPUMEPHI U KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIC PACCYKICHHUS,
BBIOWpATh Croco0 pemieHus y4dyeOHOUM 3amaud (CpaBHUBATH HECKOJBKO
BAPHAHTOB pEIICHUS, BBHIOMpATh HaWOONee MOAXOMANMH C YyIETOM
CaMOCTOSTEIILHO BBIJICJICHHBIX KPUTCPHUCB).

Ba3oBble ucciieqoBare/ibCKe 1eCTBUA:

MCITOJIb30BaTh BOMPOCH KaK HMCCICIOBATEIHCKANA WHCTPYMEHT ITO3HAHWS,
dbopMyIMpoBaTh BOIPOCH, (UKCHPYIOUIUE TMPOTUBOpEeUne, MpodiIemy,
CaMOCTOATENIbHO YCTaHABJIMBATh HMCKOMOE M JaHHOe, (HOPMHUPOBATH
TUIIOTE3Y, apTYMEHTHPOBATh CBOIO MTO3UIINIO0, MHCHHCE,

MPOBOJIUTH TI0O CAaMOCTOSATEILHO COCTaBJICHHOMY IUTAHY HECIIOXHBIH
AKCIIEPUMEHT, HEOOIBIIIOE MCCIICIOBAHUE 110 YCTAHOBJICHUIO OCOOCHHOCTEH
MaTeMaTHYECKOro 00bEKTa, 3aBUCUMOCTEN 0OBEKTOB MEXKTy COOOI;
CaMOCTOATENBbHO (POPMYIHPOBATH 000OIIEHUS W BBIBOJBI 1O pe3yJibTaTaM
MPOBEAEHHOTO HAOJFOACHMS, HWCCIICIOBAaHMS, OIICHUBATH JIOCTOBEPHOCTH
MOJTYYEHHBIX PE3yIbTAaTOB, BEIBOJOB U 0000IIEHUI;

MPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE TPOIECCa, a TaKKe BBIIBUTATH
MPETOIOXKEHHUS O €r0 Pa3BUTUU B HOBBIX YCIOBHSIX.

PaGora ¢ undpopmaumeii:

BBISIBJISITh  HEJIOCTATOYHOCTh W M30BITOYHOCTh HMHGOPMAIMU, JTaHHBIX,
HEOOXOIUMBIX JJIsl pEILICHUS 3a]1a4u;

BBIOWpATh, aHAJU3UPOBATh, CUCTEMATHU3HPOBATH U HHTEPIPETHUPOBATH
uHGOPMAIINIO Pa3IMYHBIX BUAOB U (POPM IIpeICTaBIICHNUS,



BbIOMpaTh GopMy MpeAcTaBiIeHUsT HHPOPMAMM U WIUTIOCTPUPOBATH
pemraemMbie 3aJayd  CXEeMaMH, JudarpaMmamMu, HWHOM rpaduKod U UX
KOMOMHAILIMSIMU;

OIICHWBATh HAA&KHOCTh HMHPOPMANUUA IO KPUTEPHUSIM, IPEITIOKCHHBIM
yuuTeneM uin chopMyITUPOBAHHBIM CAMOCTOSITENIBHO.

KoMMmyHMKAaTHBHBIE YHMBeEpPCAJIbHbIE YYeOHbIe NeiCTBUA:

BOCTIIPUHUMATh U POPMYIUPOBATH CYXKJACHUS B COOTBETCTBUU C yCIOBUSIMU
U LEJSIMH OOIICHHUSA, ICHO, TOYHO, TPAMOTHO BBIPaXKaTh CBOIO TOUKY 3PEHUS
B YCTHBIX U MHCbMEHHBIX TEKCTaX, JaBaTh MOSCHEHUS MO XOAY PELICHUS
3aJ1a4yu, KOMMEHTHUPOBATh MOJYyUYCHHBIN Pe3yJIbTaT;

B XOJIe OOCY>KJIEHUS 3a/1aBaTh BOMPOCHI M0 CYIIECTBY OOCYX/1aeMON TEMBI,
poOJIeMBbl, pelIaeMoil 3a1auu, BICKa3bIBaTh HJIEH, HAIlEJIEHHbIC HA TTOMCK
pEIIeHHUs], COIMOCTABIATh CBOM CYXIEHHUS C CYXKICHUSIMH JIPYTHUX
YY4aCTHUKOB JAMaiiora, OOHapyXUBaTh pa3jiNMuvde U CXOJICTBO MO3MIIMN, B
KOppeKTHOU popme popMyarpoBaTh pa3HOIIACUsi, CBOU BO3PAXKEHNUS;
OPENCTaBIATh  PE3yJNbTaTbl  PELICHUS 3a/1auu, HKCIIEPUMEHTA,
UCCJIEI0BAHMS, TPOEKTA, CAMOCTOATENLHO BHIOUPATh (hOpMAT BBICTYIICHUS
C YU€TOM 3aja4 NPE3EHTALMH U OCOOCHHOCTEN ayIUTOPHH;

MMOHUMATh M UCIIOJIH30BaTh MPEUMYIIECTBA KOMAHAHOW U WHIUBUIYaTbHOM
paboThI MPU PEIICHUH YYEOHBIX MaTEMAaTUYECKUX 3a]1aY;

NPUHAMATH 1EJIb COBMECTHOW ESTEIBHOCTH, MJIAHHUPOBATH OPTaHU3AIHIO
COBMECTHOM paboThl, pacupenensarb BHAbI pabOT, JIOroBapUBATHCS,
00CyXIaTh MPOIECC U Pe3yabTaT paboThl, 00001MAaTh MHEHUSI HECKOJIbKUX
JIIOCH;

y4acTBOBaTh B TPYNNOBBIX (opmax paboTel (0OCYykaeHUs, OOMEH
MHEHHSIMH, MO3TOBbIE IITYPMBI U IPYTHUE), BHIMOIHATH CBOIO YacTh PaOOTHI
U KOODIAMHHPOBATH CBOM JICHCTBUS C JAPYTMMH WICHaMHU KOMAaH]IbI,
OLICHHMBATh KAaueCTBO CBOETO BKJIaJa B OOLIMH TPOAYKT MO KPUTEPHUSIM,
chOopMyTUPOBAHHBIM YYACTHHUKAMU B3aUMOICHUCTBUSI.

PerJIHTI/IBHbIe YHUBEPCAIBHBIC yqeﬁnble HeﬁCTBHﬂ

Camoopranusanus:

CaMOCTOSITENIbHO COCTABJIATh IUIAH, aITOPUTM PEIICHUS 3a1adyu (WU ero
9acTh), BBIOMpATh CHOCOO pEMICHUS C YYETOM HMMEIOIIUXCS PECYpPCOB H
COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBAaTh M KOPPEKTHUPOBATH
BapUaHTHI PEIICHUH ¢ YYETOM HOBOM MH(GOPMAIIUH.

CaMOKOHTPOJIb, IMOLMOHAJIbHbIH HHTEJJICKT:

BJIaACTH crocooamu CaMOIIPOBECPKH, CAMOKOHTPOJIA IIponecca U pe3yjbTara
pCHICHUA MaTeMaTU4YECKOM 3aJa4u,



e MPEABHUIAETH TPYAHOCTHU, KOTOPBIE MOT'YT BOSHUKHYTh IIPU PEIICHUH 33/1a4H,
BHOCUTH KOPPEKTUBBI B JACSATEIBHOCTh HAa OCHOBE HOBBIX OOCTOSATENBHCTB,
HaWJICHHBIX OIIMOOK, BBISIBICHHBIX TPYIHOCTEH;

e OLIEHMBATHh COOTBETCTBUE PE3YJIbTaTa JAEATEIBHOCTH IOCTABICHHON LIEIH U
YCJIOBUSIM, OOBSACHSITH MPUYUHBI JOCTHKEHUS WIM HEAOCTHXKEHUS LIEJIH,
HAXOJUTh OIIMOKY, IaBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

NNPEJMETHBIE PE3YJIBTATBI

K xoHiy oOydenuss B 7 KJjacce OOydYarOlIUUCS TOJYUYUT CIICIYIOIINE
MIPEIMETHBIE PE3YJIBTATHI:

Uutath wuH(OpMaIMio, TPEICTABICHHYIO B TaOnuIax, Ha adarpammax,
IPEACTaBIATh JaHHBICE B BHUJE TaONHI], CTPOUTH JUArPaMMbl (CTOJIOWKOBBIC
(cTonbyaThie) U KPYroBbie) IO MacCHBaM 3HAUYCHUH.

OnuceiBaTh W HUHTEPOPETUPOBATH  PEATBbHBIE  YHUCIOBBIE  JAHHBIC,
npeACTaBlICHHbIC B TA0MUIIAX, HA JUarpaMMmax, rpadukax.

Hcnonb3oBaTh Uil ONMCAaHHUS JAHHBIX CTATUCTHUYECKHE XapPaKTEPUCTUKMU:
cpenHee apupMeTHYECKOe, MeJIhaHa, HauOoJblllee U HAWMEHbIEEe 3HAYCHUS,
pa3max.

HNmeTp mnpencraBineHue O CiydyalHOM HW3MEHYMBOCTHM Ha IIPUMEPAX IIEH,
bu3HYeCcKNX BETWYNH, aHTPOTIOMETPUYCCKUX JTaHHBIX, UMETh MPEJCTABICHHUE O
CTaTUCTUYECKON YCTOMYNBOCTH.

K xonmy oOydenuss B 8 kJjacce o0Oydyaroumuics TMOMYYUT ClEAyIOLINE
MPEIMETHBIE PE3YJIbTATHI:

N3Bnekats U mnpeoOpa3oBbiBaTh HHGPOPMAIMIO, MPEACTaBICHHYIO B BHUJE
Tabyuil, quarpamMm, rpaduKoB, MPEJACTaBIATh JaHHBIC B BUJEC TaOJUII, JUATPaMM,
rpaduKoB.

OnuceiBaTh JTaHHBIE C TMOMOIIBK) CTATUCTUYECKUX IOKa3aTeNIe: CPeHUX
3HaYEHUU U Mep paccenBaHus (pa3Max, TUCIIEPCHs U CTAaHJAPTHOE OTKIOHEHUE).

HaxonuTh 9acTOThI YHCIOBBIX 3HAYCHUIH W YACTOTHI COOBITHI, B TOM YHCIIC
10 pe3yJIbTaTaM U3MEPEHUN U HAaOJII0ICHUI.

Haxonutb BEpOSITHOCTU CIIy4ailHBIX COOBITHUI B OIBITaxX, 3Has BEPOSITHOCTU
AJIEMEHTAPHBIX COOBITUM, B TOM HYHCJI€ B ONBITaX C PaBHOBO3MOXKHBIMU
3JIEMEHTAPHBIMU COOBITUSIMH.

Ucnonp3oBaTh rpaduyeckue MOJEIH: JEPEBO CIYYaiHOTO HKCIIEPUMEHTA,
qyarpamMMebl Ditiiepa, YuciaoBas mpsmasi.

OnepupoBaTh MNOHATUSMH: MHOXECTBO, IIOJMHOYXECTBO,  BBINOJHATH
omepalud HaJl MHOXECTBaMH: OObEIMHEHUE, IMePEeceUeHHue, JIOMOJTHEHHUE,
MEPEUUCIISITh 3JIEMEHTHI MHOKECTB, IPUMEHSTH CBOMCTBA MHOYECTB.



Hcnonp3oBath Tpaduyeckoe Mpe/CTaBICHUE MHOXKECTB M CBSI3€H MEXIY
HUMH JIJI ONMCAHUS MPOLIECCOB U SIBIICHUI, B TOM YHCJIE MPHU PELICHUM 33134 U3
JIPYTUX y4eOHbIX MPEIMETOB U KYPCOB.

K kxoHiy oOydeHuss B 9 kJacce OOyYarolIMIiCS TOMYYHUT CIEAYIOIINE
IIPEAMETHBIE PE3YJIbTATHI:

W3Bnexkate u mpeoOpa3oBbiBaTh HH(OpMaIMIO, MPEACTaBICHHYIO B
pa3NMYHBIX MCTOYHUKAX B BHUJE TaOJMll, AUAarpamm, rpaukoB, MpPE/ICTaBIATH
JaHHBIE B BUJIE Ta0OJIUII, UarpaMM, rpauKoB.

Pemate 3amaun OpraHu3oBaHHBIM NEPeOOPOM BApHAHTOB, A TaKXKe C
UCIIOJIb30BaHUEM KOMOWHATOPHBIX IPAaBUJI U METOOB.

Hcnonp30BaTh onucaTelbHbIE XapPAaKTEPUCTUKUA MJISI MAacCHUBOB UHCIIOBBIX
JAHHBIX, B TOM YHCJIE CPETHUE 3HAYEHUS U MEPHI PACCENBAHUS.

HaxonuTth 4acToThl 3HAYEHUH M YacCTOTHI COOBITHSA, B TOM YHCIIE IMOIb3YSICh
pe3yibTaTaMu IPOBEIEHHBIX U3MEPEHUI 1 HAOIIOICHU.

HaxoauTbs BEpOSATHOCTH Ciy4alHBIX COOBITUH B W3YYEHHBIX OMNbITaX, B TOM
YHUCJI€ B OMNbITaX C PaBHOBO3MOXKHBIMU 3JIEMEHTAPHBIMU COOBITUSMH, B CEPUSIX
VICTIBITAHUH J10 IIEPBOTO yCIIEXa, B CEpUAX UCIIbITAaHUN bepHyIuin.

Nmerp mnpexncraBneHne O CIy4yalHOW BEJIMYMHE M O PACHpPENCIICHUH
BEPOSATHOCTEH.

Nmetp mpencraBieHHe O 3aKOHE OOJNBIIMX YHUCENT KaK O MPOSBICHUU
3aKOHOMEPHOCTH B CIy4allHON M3MEHUYMBOCTH U O POJIM 3aKOHA OOJIBILIMX YUCENT B
IpUpPOAE U OOILIECTBE.
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IMPOBEPAEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHUSA
OCHOBHOM OBFPA30BATEJILHOM ITPOT'PAMMBI

7 KIIACC
Koxn .
IIpoBepsiemble npeMeTHbIE Pe3yJIbTAThI 0CBOCHUSI OCHOBHOIM
NpoBepsieMoro .
o0pa3oBaTeIbHON NPOrpPaMMbl OCHOBHOI0 00111er0 00pa30BaHus
pe3yJbTara
5 BepositHOCTB U cTaTUCTHKA
YuraTh HHGOPMALIUIO, IPEJICTABICHHYIO B TaOJIMIIaX, HA AUArpaMMax,
5.1 NPECTaBIATh JaHHblE B BHJE TaONMI, CTPOUTH JUArpaMMBl
(cronbukoBbIe (CTONOUATHIE) U KPYTOBBIE) IO MAacCHBaM 3HaUCHUIH
- OnuceiBaTh M HMHTEPIPETUPOBATh PpEAJbHbIE UHUCIIOBBIC JAHHBIE,
NpeJCTaBICHHbIE B TAOJIMIIaX, HA TUarpaMMax, rpapukax
Hcnonb3oBath s OIUCaHMS JTAaHHBIX CTaTUCTHYECKUE
53 XapaKTepUCTHKH: CpeHee apupMeTuyecKoe, Mearana, HauobospIiee 1
HauMEHbIIIee 3HaYEHUs], pa3Max
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Nmets npencraBiieHre O CIy4alHON U3MEHYMBOCTH HA IIPUMEPAX LEH,
54 (¢u3NYeCKUX  BEJIMYMH, AHTPONOMETPUYECKHX JAaHHBIX, HUMETh
IIPEICTABIEHUE O CTATUCTUYECKON YCTOMYUBOCTH
8 KIIACC
Kon .
IIpoBepsiemble npeaMeTHbIE Pe3yJbTATHI 0CBOCHHUS OCHOBHOM
NpoBepPsIEeMOro .
o0pa3oBaTeIbHONM NPOrpaMMbI OCHOBHOI0 00111er0 00pa3oBaHust
pe3yJibTaTa
5 BeposATHOCTB U CTaTUCTUKA
W3Bnekatb U mpeoOpa3oBbIBaTh MHGPOPMAIUIO, MPECTABICHHYIO B
5.1 BUje TaOmuI, Auarpamm, rpaduKoB, MPEACTABIATh JaHHbIE B BUJC
TabnuIl, 1uarpamMm, rpaduKkoB
OnucelBaTh JaHHBIE C IIOMOIIBIO CTATUCTUYECKUX IIOKa3aTeseil:
5.2 CpPeIHMX 3HAUYEHUW W Mep pacceuBaHusi (pa3max, ITUCHEPCUS U
CTaHJapTHOE OTKJIOHEHHE)
53 Haxoauth 4acTOTHI YMCIOBBIX 3HAYEHUN M YaCTOTHI COOBITHMN, B TOM
' qHcIIe [0 pe3ybTaTaM U3MEepeHH 1 HaOIr01eHUH
Haxomuth BEpOSTHOCTH CIy4aHBIX COOBITUH B ONBITaxX, 3Has
54 BEPOSATHOCTH 3JIEMEHTApHBIX COOBITUH, B TOM YHCJIE B OMNBITaX C
PaBHOBO3MOKHBIMH 3JIEMEHTAPHBIMU COOBITUSIMHU
5 Hcnonb3oBath  rpaduueckue  MOJENU:  JAEPeBO  CIy4alHOro
' SKCIIEPUMEHTA, AUarpaMMbl Diljiepa, YucioBas npsimast
OnepupoBaTh MOHATUSAMU: MHOXKECTBO, IOJMHOKECTBO; BBIIIOJIHATH
s6 omepanyy  HaJd  MHOXECTBaMM:  OObEIMHEHHUE, TIepecedyeHue,
' JIOTIOJIHEHHUE; IEPEUUCIIATH 3JIEMEHTHI MHOXKECTB, IPUMEHATH CBOWCTBA
MHO>KECTB
Hcnonb3oBate rpaduyeckoe NpeACTAaBICHUE MHOXECTB M CBs3ei
5.7 MEX/1y HUMH JJIsl ONKMCAHUSl POLECCOB U SIBJICHUH, B TOM YMCIIE MpU
pelleHNH 3a1a4 U3 APYTHX Y4eOHBIX PEIMETOB U KYpPCOB
9 KUIIACC
Kon .
IIpoBepsiemble npeiMeTHbIE Pe3yJIbTATHI 0CBOCHUSI OCHOBHOI
NpoBepseMoro .
o0pa3oBaTeIbHON NPOrpaMMbl OCHOBHOI0 00111er0 00pa30BaHus
pe3yabTara
5 BeposTHOCTB U cTaTUCTHKA




5.1

W3BnekaTh U mpeoOpa3oBbIBaTh HMHPOPMALMIO, MPEACTABICHHYIO B
pa3IMYHBIX HCTOYHMKAX B BUAE Tabnui, auarpamm, rpaduKos,

MIPE/ICTaBIATh IaHHbIE B BUJIE TaOJIHII, TUarpamm, rpagukoB

5.2

PemraTe 3a/la4ui OpraHU30BaHHBIM nepe6op0M BApUAHTOB, a4 TAKIKC C

HUCIIOJIB30BaAHHUEM KOM6I/IHaTOpHBIX paBuI 1 METOJ0B

53

Hcnonns3oBaTh OMUCATCIIBHBIC  XapaKTCPHUCTUKU JJIA MaCCHUBOB
YHUCIOBBIX JaHHBIX, B TOM YHUCJIC CpPCIHHC 3HAYCHUA U MCPbI

pacCCUBaHUA

54

HaxoauTe 4acTOThl 3HAYCHUM M YaCTOTHI CO6LITI/ISI, B TOM YHCIIC

MOJIB3YSCh Pe3yJIbTaTaMH MPOBEAEHHBIX U3MEPEHUN U HAOIIOICHU

5.5

HaxoauTbs BepOSATHOCTH CIIy4aiiHbIX COOBITUI B M3yUYEHHBIX ONBITAX, B
TOM YHCJIE B ONBITaX C PaBHOBO3MOXKHBIMHM 3JIEMEHTApHBIMU
COOBITUSIMM, B CEpPUAX HCHBITAHWHA J0 MEpPBOro ycrexa, B CepHsx

ucnblTaHui bepHyim

5.6

HNmerts mpexncraBieHre O CIy4allHOM BEJIIMYMHE M O PaclpeleieHUU

BEPOATHOCTEH

5.7

Nwmets mpezacTaBieHue O 3aKOHE OONBIIMX YMCEN KaK O MPOSIBICHUU
3aKOHOMEPHOCTH B CIIy4YalHOW HM3MEHYMBOCTH M O pOJM 3aKOHA

0O0JIBIIKX YKCEN B IPUPOJE U OOLIECTBE

IHPOBEPAEMBIE JIEMEHTBI COAEP KAHUSA

7 KIIACC
Kon IIpoBepsiemMblii 3JIEMEHT COACPKAHUSA

5 BeposTHOCTB U cTaThCTUKA
[IpencraBieHure NaHHBIX B BHJIE TaOIUIL, AMAarpaMM, rpadukoB. 3anoHEeHUE
Ta0JIUIl, YTEHWE U TIOCTPOCHHE AMarpamMm (CTOJOMKOBBIX (CTONOYATHIX) U

5.1 KpyroBbix). Urtenwe rpaduKOB peanbHBIX TpoleccoB. M3BiedeHue
uHpOpMaIlMKM W3 JUarpaMM W TaOJHIl, WCIONh30BAHHE U HHTEPIPETAIS
JAHHBIX
OrnucaTenbHasi CTaTUCTUKA: CpenHee apudMeTHdyeckoe, MeIuaHa, pa3Max,

5.2 HanOoJIbIlIee M HAUMEHbIIIEEe 3HAUYCHUS HAOOpa YMUCIOBBIX JaHHBIX. [IpumMepsr
CIy4allHOM U3MEHYMBOCTH

53 Cry4aiitHblii SKCTIEpUMEHT (ONBIT) U CiaydaiiHOe coObITHE. BeposTHOCTh M




yacTtoTa. Pojb MajJoBEpOSATHBIX M MPAKTHYECKH JIOCTOBEPHBIX COOBITHI B

npupojie u B obmiectse. MoHeTa U UrpajibHasi KOCTh B TEOPUU BEPOSITHOCTEH

I'pad, Bepmmna, pebpo. CreneHb BepumHbl. Yuciao pédep u cymmapHas

ctenieHb BepiuH. [Ipeacrasnenue o csizHoctu rpada. Lenu u nukist. [yt

>4 B rpadax. OOxox rpada (sinepoB myth). IlpencraBienue 00
opueHTHUpoBaHHOM rpade. Pemenne 3anad ¢ momouipio rpagoB
8 KIIACC
Kon IIpoBepsieMblii 3J1eMEHT COAEPKAHMS
5 BeposTHOCTE U cTaThCTHKA
5.1 [IpencraBnenne JaHHBIX B BUJE TAOJIUII, JHAarpaMm, rpadukoB
55 MHOXECTBO, 3JE€MEHT MHOXECTBA, NOJAMHOXecTBO. Onepanuu  Haj
' MHO’K€CTBaMU: 00bEAMHEHNUE, IEPECCUECHUE, T0TIOJTHEHUE
53 CaoiicTBa onepainuii HaJl MHOKECTBAMU: NIEPEMECTUTEIBLHOE, COUETATEIBHOE,
' pacnpeennuTenbHOe, BKIOYEHUS
54 Hcnonp3oBanue rpaduyecKkoro MpPEACTABICHUS MHOXXECTB JUJIsl OMUCAHUS
' peaJIbHBIX IIPOLIECCOB U SBJICHUI, IPU PELICHUU 3a]1a4.
55 N3mepenne paccenBaHusl NaHHBIX. Jlucnepcus M CTaHAAPTHOE OTKIOHEHHE
' YHUCJIOBBIX HAOOpOB. J[MarpaMMa paccerBaHus
DneMeHTapHble COOBITHS Ciy4ailHOro ombita. ChyyaiiHble COOBITHS.
6 BepositHocTit  coObiTuii. OmnbITBI C PaBHOBO3MOXKHBIMHU 3JIEMEHTAPHBIMU
' coObitusimu.  CrtyvaiiHbiii  BbIOOp. CBS3b  MEXAy MAaJOBEpPOSITHBIMU U
NPaKTUYECKH JOCTOBEPHBIMH COOBITHUSMH B IIPHPO/IE, OOLIECTBE U HAYKE
HepeBo. CBoiicTBa J€peBbEB: E€IMHCTBEHHOCTh MYyTH, CYIIECTBOBAHUE
5.7 BUCSTYEH BEPIIMHBI, CBSI3b MEXKIY YHUCIOM BEPIIMH U YnuciaoM pédep. [IpaBuiio
yMHOKeHus. Pemienue 3aga4 ¢ moMopto rpados
[TporuBomonoxkHbie coObITHsA. Jluarpamma DOitepa. OObenuHEHHE U
5.8 nepeceyeHre coObITUid. HecoBMecTHbie coObITHS. DopMyra CIOKEHHS
BEPOATHOCTEMN
5.9 YcnosHas BepossTHOCTb. [IpaBuiio ymHO)eHus. HezaBucumpie coOBITHS
[IpencraBieHne 5SKCIEpUMEHTa B BHUAE JepeBa. PemieHune 3amad  Ha
5.10 HaXO0XJICHUE BEPOSITHOCTEN C MOMOIIBIO JIepeBa CIy4allHOTO 3KCIEPUMEHTA,
nuarpamm Disepa

9 KUIIACC




Kopn IIpoBepsieMblii 3J1eMEHT COACPKAHMS
5 BeposiTHOCTB 1 cTaTuCcTHKA
[IpencraBnenue naHHBIX B BUJE TAOJMII, 1uarpamMm, rpadukoB, HHTepIpeTaIys
5.1 JTaHHBIX. YTeHHe M mocTpoeHue Tabiul, AMAarpaMM, rpa@HUKOB MO pealbHbIM
JTAaHHBIM

5.2 [TepectanoBku u pakTopuan

53 CoueraHus U YUCIIO COYETAHUN

5.4 Tpeyronpauk [ackans. Pemenue 3amad ¢ ucnosiib3oBaHuEM KOMOWHATOPHUKHU

5 I'eomerpuueckas BeposTHOCTh. CiyuailHbIl BBIOOp TOYKM M3 (uUrypsl Ha
' IJIOCKOCTH, U3 OTPE3Ka U U3 YT OKPYKHOCTH

5.6 Hcneitanue. Ycenex u Heyaauda. Cepus UCIBITAHUN A0 IEPBOIO ycrexa

57 Cepus ucneitanuii bepaymiu. BeposTHOCTH COOBITHII B CEpUU HCTIBITAHUNA
. bepuymm

5.8 CnyuaiiHas BeJIMUMHA U paclpeielieHue BepOsSTHOCTEN

50 Maremarnueckoe oxxugaHue U gucnepcus. I[IpuMepsl MareMaTHdecKoro
' OKHJIaHUS KaK TEOPETHYECKOr0 CPEIHErO 3HAUCHHS BEITMYHHBI

510 MatemaTnueckoe OXKHJAHUE W JUCHEPCUS CIy4allHOM BEJIMYMHBI «YHUCIIO
' YCIIEXOB B CEpUM UCTIBITAaHNUN bepHyum»

s 11 [Tonatne o 3akoHe OoibIIMX YMcel. V3MepeHHe BEpOSTHOCTEH C MOMOILIBIO
' gyacToT. PoJb 1 3HaUeHNe 3aK0HA OOJIBIINX YMCEI B TIPUPOJIE U 0OIIECTBE

IMPOBEPAEMBIE HA OI'D 10 MATEMATUKE TPEBOBAHUS K
PE3YJIbTATAM OCBOEHUSA OCHOBHOM OBPA3OBATEJIBHOM
INPOI'PAMMbBI OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

Kon

IIpoBepsiemble TPeOGOBaHMS K NMPEAMETHBIM Pe3yJIbTATAM OCBOCHUS

NMPoBEPsieMOr0  OCHOBHOW 00pa30BaTeIbHOM MPOrpaMMbl OCHOBHOTI0 001IIero

TpedoOBaHMSI oOpa3oBanust Ha ocHoBe PI'OC
YMmenne ONCprUpoOBaTh MOHATUAMMA: MHOKCCTBO, IOAMHOKECTBO, OINCpallun
HaJl MHOXKECTBAMH; YMEHHE OIEpPHPOBATH MOHATUAMHU: Tpad, CBSI3HBIN
1 rpad, AepeBo, LMKI, NPUMEHATh HUX MpPHU PEIICHUU 3a7ad; yMEHHE
WCIIOJIB30BaTh TrpaduyecKkoe TMPeCTaBICHNEe MHOXKECTB IS OIHMCAHHS
peaNbHBIX MPOIIECCOB U SIBJICHUM, MPU PEIICHUU 3a4a4 U3 APYTUX yUueOHBIX
pPEeIMETOB
YMeHne omnepupoBaTh NOHATHUSIMU: OIpPEACIIEHHE, aKCuoma, TeopeMa,
) JI0OKa3aTelIbCTBO; ~ YMEHHME  paclo3HaBaTh  UCTUHHBIE U JIOJKHBIE

BBICKA3bIBAaHUS, IPUBOJUTH IPUMEPbl U  KOHTPIPHUMEPBI, CTPOUTH

BBICKA3bIBAHUA U OTPpULIAHUS BBICKQ3BIBAaHUH




YMeHue OomnepupoBaTh IOHATUSMU: HATypallbHOE YHCIIO, IIPOCTOE U
COCTaBHOE YMCJIO, ACIIMMOCTh HATYPAJIbHBIX YUCEIN, NPU3HAKU JIEITUMOCTH,
IIeJI0€ YHCJI0, MOIYJb 4YHcia, OOBIKHOBEHHAs IpoOb U JeCATUYHAs APOOb,
CTaHJAPTHBIA BUJl YMCJIA, PALMOHAIBHOE YHCIIO, UPPALMOHAIBHOE YHCIIO,
apumeTnyecKuil KBaJpaTHBIH KOPEHb, YMEHHE BBINOJHATH JACUCTBUA C
YHUCJIAMHU, CPaBHUBAThb U YIOPSAJOYMBATH YMCIIA, NPEACTABIATH YUCIA HA
KOOPAVHATHON MNPSMOM, OKPYIVIATH YHUCIIA; YMEHHME [JENaTh NPUKUAKY U
OLIEHKY pe3yJIbTaTa BBIYUCICHUN

YMeHue omnepupoBaTh IOHATHUSMHU: CTENEHb C IeJbIM IOKa3aTeleM,
apu(MeTHYeCKUl KBaJIpaTHBIH KOpPEHb, MHOTOUIEH, ajredpandeckas
Ipo0b, TOKAECTBO; 3HAKOMCTBO C KOPHEM HAaTypallbHOH CTENEHU OOJblie
€IMHUIIBI; YMEHHE BBIIOJMHATH PAcUY€Thl MO (QopmynaM, mpeodpa3zoBaHuUs
[ENBIX, APOOHO-PAMOHATBHBIX BBIPAKEHUA M BBIPAXCHUH C KOPHSIMH,
pasiioKeHne MHOTOYJICHA Ha MHOXKHTENH, B TOM YHCJIE C UCIOJIB30BAHUEM
dopMyIT pa3HOCTH KBAIPaTOB U KBaJpaTa CyMMBI H Pa3HOCTH

YMeHue onepupoBaTh IMOHATHSAMM: YUCIOBOE PABEHCTBO, YPAaBHEHUE C
OJHOM NEPEMEHHOM, YUCIOBOE HEPABEHCTBO, HEPABEHCTBO C MEPEMEHHOM;
yMEHHE pelaTh JHHEWHbIE W KBaJpaTHbIE YpaBHEHHs, ApPOOHO-
palMOHAIBHBIE YPABHEHHUS C OJTHOM EPEMEHHOM, CUCTEMBI ABYX JIMHEHHBIX
ypaBHEHUH, TUHEHHBIC HEPABECHCTBA U UX CUCTEMBI, KBaJIpaTHBIE U APOOHO-
palMOHAIbHBIE HEPAaBEHCTBA C OJIHOW IEPEMEHHOW, B TOM YHCIE MpPHU
pELICHUH 3a/lad W3 JAPYrUX NPEeAMETOB M MPAKTUYECKUX 3aJ]ay; YMEHHE
HCIIOJIB30BaTh KOOPAMHATHYIO MPSMYI0 M KOOPAMHATHYIO IIOCKOCTh IS
M300pakeHUsl pelIeHU ypaBHEHUH, HEPABEHCTB U CUCTEM

YMenue omepupoBaTh MOHATUSAMHU: (QyHKIMS, TpapuK (QYHKIHH, HYIH
(GYHKLINH, TPOMEXYTKH 3HAKOMOCTOSHCTBA, MPOMEXYTKH BO3pACTaHUS,
yObIBaHUSI, HAWOOJNIbIIIEE W HaWMEHbIIee 3HAYCHUS (DYHKIUU; yMECHHE
ONEpPHPOBATH TMOHATUSAMHU: TpsMas MPONOPIHMOHAIBHOCTh, JIMHEHHas
¢yHKIMsA, KBaapaTW4yHas (QYHKOUS, oOpaTHas MPOMOPIHOHAIEHOCTS,
napaboa, runepOosa; yMeH’e CTpOUTh rpaduku (YHKIHMA, HCIOIB30BaTh
rpaduKy IS ONpeeNieHHsT CBOWMCTB MPOIECCOB M 3aBHCUMOCTEH, ISt
pelieHus 3a1a4 M3 JPYrux Y4YeOHBIX TNPEJAMETOB W PEATbHON JKHU3HU;
YMEHHUE BhIpaXKaTh (POpMyJiaMH 3aBUCUMOCTH MEKIY BEIIMYMHAMHU

YMeHue onepupoBaTh HOHATHAMM: TOCIEI0BATENIBHOCTD, apu(mMeTHIecKas
U TreoMeTpuYecKass IpOrpeccuy; YMEHHME HCIOJIb30BaTh CBOWCTBA
NOCJIEeI0BAaTEIbHOCTEH, (POPMYIIBI CYMMBI M OOIIETO WiIEHA MPH PELICHUU
3a1a4, B TOM 4YMCIE 3a/ad U3 JPYTuX Y4YEOHBIX NPEIMETOB M PEaIbHOU
KU3HH

YMeHnue pemaTh 3aJa4i pa3HbIX TUIIOB (B TOM YKCJE HA MPOIEHTHI, J0JIH U
4yacTH, BUKEHUE, paboTy, IIEeHY TOBApOB M CTOMMOCTb MOKYIIOK U YCIYT,
HAJIOTH, 3a7aud M3 OO0JIaCTH YIpPAaBICHUS JUYHBIMU M CEMEHHBIMU
dbuHaHCaMM); YMEHHE COCTABIISITh BHIPAXKEHUS, YPABHEHUS, HEPABEHCTBA U
CHUCTEMBbI MO YCIIOBUIO 3aJaud, HUCCJIEA0BATH IOJIYYEHHOE pELICHUE U
OIICHUBATH MPABAOINOI00HOCTH MOTYYCHHBIX PE3YIHTATOB

YMeHue onepupoBaTh NOHITUIMU: UTYpa, TOUKA, OTPE3OK, MpsMas, JIyd,




JOMaHas, yroJl, MHOTOYTOJbHHK, TPEYrOJbHUK, PaBHOOEIPEHHBIH U
PaBHOCTOPOHHHM TPEYTOJILHUKH, NMPSIMOYTOJIBHBIN TPEYTOJIbHUK, ME/INaHa,
Ouccexrpuca 17} BBICOTA TPEyToJIbHUKA, YeTHIPEXYTOBHHUK,
napajjienorpaMM, — poMO,  TIPSIMOYTOJIBHUK,  KBaapar,  Tparenus;
OKpY)KHOCTh, KpYT, KacaTelbHas; 3HAKOMCTBO C IPOCTPAaHCTBEHHBIMU
durypamu; ymMeHHe pemraTh 3a/1a4d, B TOM YHCIIC U3 TIOBCETHEBHOM KU3HH,
Ha HaXOXK/JIEHHE T'€OMETPUYECKHX BEIMYMH C NPUMEHEHHEM H3Y4YEeHHBIX
CBOICTB Quryp u GpakToB

10

YMeHue onepupoBaThb HOHSATHUSAMH: PAaBEHCTBO  (UIYp, PaBEHCTBO
TPEYrOJIbHUKOB; MapPAJJIEIbHOCTh U NMEPHEHAUKYJSPHOCTh INPSAMBIX, YTOJ
MEXIY IPSAMBIMHU, TIEPIICHIUKYJIISP, HAKJIIOHHAS, TIPOEKIINs, Togooue Gpuryp,
N0JI0OOHBIE TPEYTONbHUKH, CUMMETPHUS OTHOCUTENBHO TOUYKH U HPSIMOMN;
YMEHHE paclio3HaBaTh paBEHCTBO, CHUMMETPHIO U Moaodue ¢uryp,
HapajyIeIbHOCTh U MEPIEHAUKYISIPHOCTD NMPSIMBIX B OKPY>KaOLIEM MUPE
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YMeHue omepupoBaTh MOHATHUSAMHU: JJIMHA, PACCTOSHUE, Yrosl (BETMYMHA
yIia, CHHYC M KOCHHYC yTJia TPeyrojbHHKA), TUIOIIA/(b; YMEHUE OLICHUBATh
pa3Mepbl TpeIMETOB W OOBEKTOB B OKpPYKAIOIIEM MHPE; YMEHHE
OPUMEHATHh (POPMYJIBI MEPUMETpa U IJIOMIATd MHOTOYTOJbHHUKOB, JIMHBI
OKPYKHOCTH u IUIOIIaau Kpyra, o0bemMa NPSIMOYTOJILHOT'O
Hapanﬂenennneﬂa; YMGHI/IG HpI/IMeHﬂTI) HpI/I3HaKI/I paBCHCTBa
TPEYrOJIbHUKOB, TEOPEMY O CyYMME YIJIOB TpPEYIOJIbHUKA, TEOPEMY
[Tudaropa, TPUrOHOMETPUUECKHE COOTHOIICHUS JUJIsl BBIUYMCIICHUS JUIHH,
pacCTOSHUH, TUIOMIAICH

12

YMmenue  u3o0pakarh Tuiockue (GUIYpel W UX ~ KOMOUWHAIWH,
MPOCTPAHCTBEHHbIE (DUTYpHI OT PYKH, C TIOMOIIBIO UYEPTEKHBIX
MHCTPYMEHTOB U 3JIEKTPOHHBIX CPEJCTB MO TEKCTOBOMY MM CUMBOJIBHOMY
OIHMCAHUIO
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YMmenue OIICPpHUPOBATH IMOHATHAMU: MPAMOYIOJIbHAasds CUCTEMA KOOPAWHAT,
KOOpAWHATBI TOYKH, BEKTOP, CyMMa BCKTOPOB, MPOU3BCACHUC BCKTOpA Ha
YUCIO0, CKaJIApHOC TIPOU3BCACHUC BCKTOPOB; YMCHUC HCIIOJb30BaTh
BEKTOPbI U KOOPAWHATHI AJId MPEACTABICHUA JAaHHBIX W PCHICHUA 3a7a4d, B
TOM YHUCJIC U3 JPYTUX yLIe6HbIX npeaMETOB U peaanoﬁ KHU3HHU
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YMeHue onepupoBaTh MOHATUAMU: CTOJOMKOBBIE U KPYTrOBbIE TUArpaMMBl,
TabIuIbI, CcpeaHee  apuMeTHdyeckoe, MeauaHa, HauOojblliee U
HaMMEHBIIIEEe 3HAYEHHUS, pa3Max YHCIOBOTO HaboOpa; yMEHHE H3BJIEKATb,
UHTEPIPETHPOBATH M MPe0oOpa30BbIBaTh HHPOPMALIUIO, TPEICTABICHHYIO B
TabIMIAX U Ha JAMAarpaMMax, OTPa)Kalol[yl0 CBOWCTBA M XapaKTEPUCTUKU
peaNbHbIX MPOLECCOB M SBJICHUI; yMEHHME paclo3HaBaTh H3MEHUYHBbHIE
BEJIMYMHBI B OKPYXKAIOIEM MUPE
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YMeHue omnepupoBaTh IMOHATHUAMH: CIyYalWHBIA ONBIT  (CITy4YalHBII
JKCIICPUMEHT),  JJIEMCHTapHOE  COOBITHE  (DJIEMEHTapHBIM  HCXOJ)
CIIy4aifHOTO OIIbITa, CIy4ailHOE COOBITHE, BEPOSITHOCTh COOBITHS; YMEHUE
HAaXOAWTh  BEPOSTHOCTU  CIy4alHbIX  COOBITMI B  ONBITaX C
PaBHOBO3MOKHBIMH 3JIEMEHTAPHBIMH COOBITUSIMU; YMEHHE PEIIATh 3a/1a4u
METOJIOM OpIraHHU30BAHHOIO Iepebopa M C UCIOJIb30BAaHUEM IIpaBUIIA




YMHOXKEHUS; yYMEHHUE OLIEHUBATh BEPOSITHOCTU PEAJbHBIX COOBITHUH U
SIBJICHUH, NTOHUMATh POJIb IPAKTUYECKU JTOCTOBEPHBIX U MAJIOBEPOSTHBIX
COOBITHH B OKpY’)KalolleM MHpE U B JKU3HM;, 3HAKOMCTBO C IOHATHEM
HE3aBUCHUMBIX COOBITHI; 3HAKOMCTBO C 3aKOHOM OOJIBIIMX YMCET U €ro
POJIBIO B MACCOBBIX SIBICHUSX

16

YMmeHnue BbIOMpaTh NOAXOIAIINN U3yUEHHBIH METOJ AJIsl peIleHus 3a/1a4H,
IPUBOJUTH IPUMEPHl MAaTEMAaTHYECKUX 3aKOHOMEPHOCTEM B NpPUPOAE U
JKU3HU, DPACIO3HABaThb IPOSBIECHUE 3aKOHOB MAaTEMAaTHKHM B HCKYCCTBE,
OIMUCBIBATh OTACIIbHBIE BBINAIOIIMECS PE3YJIbTaThbl, NOJYYCHHBIE B XOJE
pa3BUTUS MAaTEMaTUKKU KAaK HAYKH, IPUBOAUTH MPUMEPBl MATEMAaTUYECKUX
OTKPBITHH U UX aBTOPOB B OTEYECTBEHHON U BCEMUPHOU HCTOPUHU

INEPEYEHD 2JIEMEHTOB COAEPKAHUA, ITPOBEPAEMBIX HA OI'D

IHO MATEMATHKE
Kon IIpoBepsieMblii 3J1eMEHT COAEPKAHUS
1 Yucna v BBIYUCIEHUS
1.1 Hatypanbnble u nensle yncina. [I[pu3Haku 1e1MMOCTH LEIbIX YHCET
12 OOBIKHOBEHHBIE M JECATHYHBIE JPOOH, MPOLEHTHI, OECKOHEUHbIE MEPUOIUYECKUE
Ipodu
1.3 ParronansHeie uncina. ApudMeTHuecKre onepanyy ¢ palHoHATbHBIMU YUCIIaMU
1.4 HeiictButensHbie yncna. Apudmernyeckue onepanuu ¢ AeMCTBUTEILHBIMU YHCIAMU
L5 [TpuOmk€HHbIE BBIYMCICHHS, MpaBWJIa OKpPYTJCHHs, NPUKUAKA U OLEHKa
' pe3yibpTaTa BbIYMCICHUN
2 AnreOpanyeckre BbIpaxeHHs
2.1 BykBeHHbBIE BbIpaKEHHS (BBIPAKEHUS C IEPEMEHHBIMHU)
29 Crenenb ¢ 1enabiM nokasareneM. CTeneHb ¢ pallMoOHaIbHBIM Moka3areneM. CBOMCTBa
' CTETEeHH
23 MHorousneHsl
24 AnrebGpanueckas ApoOb
)5 ApudmMernueckuii KOpeHb HaTypallbHOM cTerneHu. JleicTBus ¢ apumMeTHIeCcKUMHU
' KOPHSIMU HAaTypaJIbHON CTENIEHU
3 VYpaBHEHUsI U HEPABEHCTBA
3.1 Llenbie u 1poOHO-palOHaNIbHBIE YpaBHEHUs. CUCTEMBI U COBOKYITHOCTH YPaBHEHUI
39 Llenbie u ApoOHO-panmoOHaNbHble HepaBeHCTBA. CHCTEMBl M COBOKYIHOCTHU
' HEPABCHCTB
33 Pemenue TekcTOBBIX 3a7a4
4 YucnoBble OCIE10BATENBHOCTH
4.1 ITocnenoBaTeabHOCTH, CIOCOOLI 3aaHUs TOCIEI0BATEILHOCTEH
4.2 Apudmernueckas ¥ TeoMeTpuIecKas rnporpeccuu. @opMyina CIoKHBIX TMPOIEHTOB
5 OyHKIT
@Oynkiys, cnocoOsl 3aaanus GyHkuu. I'paduk pyHkuuu. O61acTb onpeneneHus u
5.1. MHOXecTBO 3HaueHui ¢pyHkmu. Hymn ¢yakmun. IIpomMexyTku 3HaKOMOCTOSHCTBA.

[TpoMexyTK MOHOTOHHOCTH (YHKIMH. MaKCUMyMbl W MHHUMYMBI (DYHKIIHH.




HauOonpIiiee 1 HauMeHblee 3HaYeHUE (PYHKIIUU HA TPOMEKYTKE

6 KoopauHats! Ha IPsIMOM U IIIOCKOCTH
6.1 Koopaunarnas npsimast
6.2 JlexapToBbI KOOPIMHATHI HA TNIOCKOCTH
7 I'eomerpus
7.1 I'eomerpuueckue Gurypsl 1 UX CBOMCTBA
7.2 TpeyronabHUK
7.3 MHOroyroiabHuKu
7.4 OKpY’>KHOCTb U KpyT
7.5 N3mepenne reoMeTpu4eCcKux BEIMYUH
7.6 BekTopsl Ha T1ocKoCTH
8 BeposiTHOCTB M cTaTHCTHKA
8.1 OnucarenpHas CTaTUCTUKA

8.2 BepositHoCTh

8.3 KomOunaropuka
8.4 MHoxecTBa
8.5 I'padsr

YYEBHO-METOAUYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI IS YYHEHUKA

METOANYECKHUE MATEPHUAJIBI V1A YYUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET




