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INOACHUTEJIBHASA 3AIINCKA

B coBpemenHoM 1udpoBoM MHpE BEPOATHOCTh M CTATUCTUKA MPHUOOPETAIOT
BCE OOJBITYI0 3HAYUMOCTh, KaK C TOYKH 3PECHUS MPAKTHUECKUX MPUIOKEHUH, TaK
U UX POJHU B 00pa30BaHUU, HEOOXOJUMOM KakJI0My ueoBeKy. Bo3pacraer yucio
npodeccuii, Mpu OBJIAJICHUH KOTOPBIMU TpeOyeTcs xopoias 0a3oBas MOAT0TOBKA
B 00JacTd BEpPOATHOCTM W CTATUCTUKH, Takas TMOATOTOBKAa BakHA s
IPOAOKEeHUs 00pa30BaHUs U JUIsl YCHEIIHON MpOopeCCHOHATbHON Kaphephl.

Kasx b1l 4enoBek MOCTOSHHO MPUHUMAET PEIICHHUS Ha OCHOBE UMEIOIIUXCS Y
HEro JaHHbIX. A 1711 000OCHOBAaHHOTO MPUHSTHUS PEIICHUS B YCIOBUSX HEIOCTATKa
WM M30bITKa MHPOpPMAIIUU HEOOXOIUMO B TOM YHCIIE XOpOUIo chOPMUPOBAHHOE
BEPOSATHOCTHOE M CTATUCTHUECKOE MBIIIUICHHUE.

NMeHHO TO3TOMY OCTpO BCTajga HEOOXOAMMOCTh chopmMupoBath Yy
oOyuarommxcst PyHKIMOHATBHYIO IPaMOTHOCTh, BKITFOYAIOITYIO B CE0Sl B KAUECTBE
HEOTHEMJIEMOH  COCTaBJIIONICH  YMEHHME  BOCIPUHUMATh W KPUTHUYCCKHU
aHAJIM3UPOBATh UHGOPMAITUIO, TPEICTABICHHYIO B PA3IMYHBIX (hOpMax, TOHUMATh
BEPOSATHOCTHBII XapakTep MHOTHUX pEalbHBIX TMPOLECCOB U 3aBUCHUMOCTEH,
MPOU3BOUTH MPOCTEUINNE BEPOSTHOCTHBIC PACUETHI.

3HAKOMCTBO B y4eOHOM Kypce C OCHOBHBIMH MPUHIIUIIAMU cOOpa, aHaIu3a u
NPECTABICHUSA JaHHBIX W3 Pa3IMUHBIX Ccdep KU3HU 00IIecTBa M TocyAapcTBa
npuoOniaeT oO0ydarlmMxcs K OOUIECTBEHHBIM HHTEpecaMm. F3ydeHne OCHOB
KOMOWHATOPUKHN Pa3BUBACT HABBIKM OpraHU3alMM Tepedopa W mojacuéra dmcia
BapUAHTOB, B TOM YHUCJI€ B MPUKIAIHBIX 3a/1a4yaX. 3HAKOMCTBO C OCHOBAMH TEOPUU
rpadoB co31aéT MareMaTuueckuil GyHaaMeHT At GOpMUPOBAHMS KOMIIETEHIIUN B
obnactu WHPOPMATUKH U ITUMPOBBIX TeXHONOTUH. [Ipn M3y4eHUM CTaTUCTUKH U
BEPOATHOCTH OOOTAIIAIOTCS TMPEACTABICHUS OOYYarOMMXCS O COBPEMEHHOU
KapTUHE MHUpa M METOJaX €ro MCCieNoBaHus, (popMupyercs MOHMMAaHHUE POJIU
CTaTUCTUKU KaK UCTOYHUKA COLMAIBLHO 3HAYUMOMN MH(OPMAIIUU U 3aKIIaAbIBAIOTCS
OCHOBBI BEPOSITHOCTHOT'O MBITIUICHHUS.

B cooTBeTcTBUMM ¢ MaHHBIMH LEISMH B CTPYKTYpE MPOTpPaMMbl y4eOHOTO
Kypca «BeposTHOCTb U CTaTHUCTHUKA» OCHOBHOTO OOIIET0 0Opa3oBaHUs BbIAEICHBI
clenyrolme cojepkareabHo-MeToauueckue nuuuun: «llpeacraBieHue gaHHBIX U
omucarelibHasi CTAaTUCTUKa», «BeposSTHOCTb», «DJIEMEHTBl KOMOMHATOPUKW,
«BBeneHnue B Teoputo rpadony.

Conepxanue muann «lIpencraBieHne TaHHBIX U ONMHACATEIbHAS CTATHCTHKA)
CIIY’KUT OCHOBOW Il (DOPMHPOBAHUS HABBIKOB PAOOTBI ¢ HMH(pOpMAINUEH: OT
YTeHUS] W MHTeprpeTanuu uHGOpPMAIMK, NPEACTaBICHHON B TaOmunax, Ha
auarpamMMmax u o rpadukax, g0 cOopa, MPEACTABICHHS M aHald3a JaHHBIX C
UCTIOJb30BAaHUEM CTAaTHUCTHYECKUX XapPAaKTEPUCTUK CPEIHUX M PACCEHBAHUA.
PabGoTtas ¢ maHHBIMHU, OOydYaromIMecs ydaTCs CUYUTBHIBATH M HMHTEPIPETHPOBATH



JAHHbIE, BBIABUraTh, apryMEHTUPOBATh U KPUTHUKOBATh MPOCTEHIINE THIOTE3HI,
Pa3MBIIUIATh HaJ (aKTOpaMH, BBI3BIBAIOIIMMH W3MEHYMBOCTb, U OIEHUBATH UX
BJIUSIHUE HA PACCMATPUBAEMBIE BEJIIMYUHBI U MIPOLIECCHI.

NHTYynTHBHOE NIPENCTABICHUE O CIIy4YalHOHM W3MEHYMBOCTH, HCCIICIOBAHME
3aKOHOMEPHOCTEW W TEHAEHLMN CTAHOBUTCS MOTUBHUPYIOLIEH OCHOBOW IS
U3YUYEHUSI TEOPUU BEPOSTHOCTEH. bonblioe 3HAYEHHE HMMEIOT MPaKTHYECKHE
3aJ]aHUsl, B YACTHOCTH OINBITHI C KJIACCUYECKUMH BEPOATHOCTHBIMU MOJICIISIMU.

[ToHnaTre BEpOSTHOCTH BBOJAUTCA KakK Mepa MpaBAoNofoOusi CIydailHOTO
coObrtusi. [lpm w3ydyenmm ydeOHOTO Kypca OOydYaromiuecss 3HAKOMATCS C
IMPOCTEUIIMMUA  METOJaMH  BBIYMCJIICHHS  BEPOSATHOCTEM B CIIyYalHBIX
AKCIEPUMEHTAX c PAaBHOBO3MOXHBIMU 3JIEMEHTAPHBIMU HCXO0/1aMH,
BEPOSITHOCTHBIMU 3aKOHAMHU, MO3BOJISIIOIIMMH CTaBUTh U peliaTh 0oJjiee CIOKHbBIC
3amaud. B ydeOHbI Kypc BXOIAT HayajdbHbIE MPEJICTABICHUS O CIyYalHBIX
BEJIMYMHAX U UX YUCJIOBBIX XapaKTEPUCTUKAX.

B pamkax y4eOGHOro Kypca OCYIIECTBISIETCS 3HAKOMCTBO OOYYaromiuxcs ¢
MHOXECTBAMU M OCHOBHBIMHU OINEPALMSAMU HaJ MHOKECTBAMHU, PACCMATPUBAIOTCS
MPUMEPHl TPUMEHEHUS JJIsl PEUICHUS 33/1a4, a TaKXKE€ HUCIOJIb30BaHUS B JIPYTHUX
MaTeMaTUYECKUX Kypcax U y4eOHBIX MpeaMeTax.

B 7-9 xmaccax m3ydaercs y4eOHbIN Kypc «BeposiTHOCTh M CTaTUCTHKA», B
KOTOpBIM  BXomAT paszaensl: «lIpencraBieHne JaHHBIX W ONKCATENIbHAs
CTaTUCTHUKA», «BeposTHOCTHY, «DOneMeHThl KOMOMHATOpUKW», «BBemeHnue B
Teoputo rpadoBy.

Ha usyuenne yueOHOrOo Kypca «BeposiTHOCTh U CTaTUCTUKA» OTBOAUTCS 102
yaca: B 7 kiacce — 34 daca (1 ywac B Hegeno), B 8 kinacce — 34 yaca (1 4dac B
Henento), B 9 kiacce — 34 yaca (1 gac B Hefienio).



COJEPXXAHME OBYYEHUA
7 KIIACC

[IpeacraBnenue naHHBIX B BUJE TAOJHUILI, JUarpaMm, rpaukoB. 3anojHEHNE
Ta0JUI, YTEHHE W TIOCTPOCHHE JuarpamMM (CTOJOMKOBBIX (CTOJMOYATBIX) H
KpPYroBbIX). UTeHue rpaukoB peajabHbIX MpoiieccoB. M3pneduenrne nuadopmanuu u3
JUarpaMM U TaOJINIL, UCTIOJIb30BAHUE U UHTEPIPETAUS JAHHBIX.

OnucarenpHasi CTaTHCTHKA: CpelHee apudmeTudeckoe, MeauaHa, pa3Max,
HaumOoJblIeE M HaUMEHbIEE 3HA4YE€HHUs HAOOpa YHUCIOBBIX JaHHBIX. [Ipumepsl
CIIy4allHOW U3MEHYUBOCTH.

CrnydaifHbI 3KCIIEpUMEHT (OMBIT) W Cly4aitHoe coObiTue. BeposTtHocTs u
yacToTa. Pojib MaioBEpOSITHBIX M MPAKTHYECKH JOCTOBEPHBIX COOBITHI B MPUPOJIE
u B oO1ecTBe. MoHeTa v UrpajibHasi KOCTh B TEOPUU BEPOSITHOCTEH.

I'pad, Bepmmna, pedbpo. Crenenbp BepmmHbl. Ywucio pédep U cyMmapHas
crenenb BepmnH. [IpencraBienue o cBszHocTH rpada. Lenn u muxnsl. Iyt B
rpadax. O06xon rpada (ditnepoB myTth). [IpencraBienne o6 OpUEHTUPOBAHHOM
rpade. Pemenue 3a1au ¢ mnoMonibio rpados.

8 KUIACC

[IpencraBieHue qaHHBIX B BUIE TAOJIUL, UarpaMM, rpauKoB.

MHOXecTBO, 3J€MEHT MHOXECTBa, MOAMHOXecTBo. Omnepauuu  Hax
MHOXECTBaMU: OOBEIMHEHHE, IepeceueHue, aomnojHeHue. CBoMCTBa omepainui
HaJ, MHOXKECTBAMM: IMEPEMECTUTEIBHOE, COYETATENbHOE, pPACHPEIEIUTENBHOE,
BKJItoueHus. Mcrmonb3oBaHue Tpaduyeckoro MpeiCcTaBiICHUs] MHOXECTB s
ONMCAaHMS PEAIBHBIX IIPOLIECCOB U SBJICHUM, ITPU PEILICHUN 3a/1a4.

W3mepenue paccemBaHMs JaHHBIX. J(Mcriepcus U CTaHIAPTHOE OTKIOHEHUE
YUCIOBBIX HA0OPOB. /lnarpamMmma paccenBaHusl.

DOnemMeHTapHble COOBITUS ciydailHOro omnbiTa. CrydailHble COOBITHA.
BepositHoct  coObiTui.  OmbITEI € PaBHOBO3MOXKHBIMHU ~ 3JIEMEHTApHBIMU
coOpiTuAMU. CiyyaiiHblil BEIOOp. CBsA3b MEXKAY MAJIOBEPOATHBIMU U MPAKTUUYECKU
JIOCTOBEPHBIMH COOBITHSIMU B IPUPOJIE, OOILIECTBE U HAYKE.

HepeBo. CBolcTBa J€pEBBEB: E€IUHCTBEHHOCTh MYTH, CYIIECTBOBAHME
BUCSYEH BEpIIMHBI, CBA3b MEXKIY YHUCIOM BepIIMH M yucioMm peodep. [IpaBumio
yMHOXeHHUs. Pelienue 3aaa4 ¢ moMoIpto rpados.

[IpoTuBomnonoxusie coObiTHs. Juarpamma DOinepa. OObenuHeHUE U
nepecedeHue  coObiThil. HecoBmecTHbie  coObiTusi. @DopMyna  CIOXEHUS
BEPOSATHOCTEH. YCIIOBHAs BepOATHOCTH. [IpaBuno ymHOxeHwus. HeszaBucnmbie
coOwiTusa. IlpencraBnenue skcnepuMeHTa B BuUAE JepeBa. Perienue 3amau Ha



HaXO0XJICHUE BEPOSTHOCTEW C MOMOIIBIO JEpPeBa CIy4YailHOTO SKCIEPUMEHTA,
nyarpamm Jitepa.
9 KUIIACC

[IpencraBienne JaHHBIX B BUAE TaOduWIl, JuarpamMMm, rpadUKoB,
WHTEpIIpeTalus TaHHbIX. UTeHHe U MOCTpOeHUE TabJIUIl, [uarpaMm, rpaduKoB 1Mo
pEAIbHBIM JJAHHBIM.

[TepectanoBku u (akropuan. CodeTaHuss U YUCIO COUECTAHHUHA. TpPEyTrObHUK
[Tackans. Pemenne 3amau ¢ UCIoab30BaHUEM KOMOMHATOPHKHU.

I'eomeTpuueckass BepossTHOCTb. CiydailHBIM BBHIOOp TOUKH U3 (UTYpHI Ha
MJIOCKOCTH, U3 OTPE3Ka U U3 AYTH OKPY>KHOCTH.

HcnbiTanne. Yenex n Heynada. Cepus HCNBITAaHMM 10 TEPBOTO  ycCIexa.
Cepuss wucnbiTanuii bepHymnu. BeposTHOocTH COOBITHII B CEepUM HMCTIBITAHUN
bepnymu.

CiyyailHasg BeJMYMHA W PaACHpECNICHUE BEPOSATHOCTEW. MaTeMaTudeckoe
oXujgaHue U - aucnepcus. Ilpumepsl  MaTeMaTHYECKOTO  OXUJAHUSA — Kak
TEOPETHUYECKOTO CPEAHEr0 3HAYCHUS BEJIMYMHBL. MaremaThdecKkoe OXUIaHUE U
JTUACTICPCUSL  CIIyYallHOW BEJWYMHBI «YHUCIO YCIEXOB B CEPUU HCIBITAHUU
bepuynnm.

[TonsaTue o 3akoHe OONBIIMX YKceNl. M3MepeHue BEepOATHOCTEW C MOMOIIBIO
4acTOT. PoJib 1 3HaueHUEe 3aKOHA OOJIBIINX YKCEIT B MPUPOJAE U OOIIECTBE.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA TIPOI'PAMMBI
YYEBHOI'O KYPCA «BEPOATHOCTbD MU CTATHUCTHUKA» HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIM4YHOCTHBIE pe3yJIbTAaThl OCBOCHHMSI TPOrpaMMbl y4yeOHOrO Kypca
«BeposATHOCTh U CTATUCTUKA» XAPAKTEPU3YIOTCS:

1) naTpuoTHYeCKOE BOCIIMTAHME:

IIPOSIBJICHUEM HHTEpPECa K MPOLUIOMY M  HACTOSALIEMY POCCHMCKOU
MAaT€MaTUKH, LEHHOCTHBIM OTHOLIEHWEM K  JIOCTVIKEHHSIM  POCCHMCKHX
MAaT€MaTHKOB M POCCHMCKOM MaTEMAaTHYECKOM IIKOJbI, K HCIIOJb30BAHUIO 3TUX
JOCTHKEHUN B IPYTUX HAyKaX W MPUKIAJAHBIX cepax;

2) rpakIaHCKoOe M TyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBIMOJIHEHUIO 00SI3aHHOCTEN rpakIaHUHA U PEAM3aLUU €ro
opaB, MPEICTAaBIECHUEM O MATEMaTUYECKUX OCHOBAX (DYHKIIMOHHUPOBAHUS
Pa3INuYHBIX CTPYKTYp, ABJICHUH, MPOLEAYp TpakIaHCKOro oOliecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K 00CYX ACHUIO 3TUUECKUX TPOOJIEM, CBI3aHHBIX
C MPAKTUYECKHUM IIPUMEHEHUEM JIOCTVMIKEHH HAyKH, OCO3HAHUEM BaXKHOCTHU
MOPAJIbHO-3THYECKUX IPUHLHUIIOB B IESITEIBHOCTH YYEHOTO;

3) TpyZ10BOE BOCIIUTAHME:

YCTAaHOBKOM Ha aKTMBHOE Y4YacTHE€ B PpEIICHWH NPAKTUYECKUX 3aaad
MaTeMaTU4YEeCKOM HaINpaBICHHOCTH, OCO3HAHWEM Ba)XHOCTH MAaTEMATHYECKOTO
o0pa3oBaHMsI HAa MPOTSHKEHUM BCEH >KM3HU IS YCHEHTHOW MpoQecCuOHAIbHOU
NESATENbHOCTY U PAa3BUTHUEM HEOOXOJUMBIX YMEHHI, OCO3HaHHBIM BBIOOPOM U
NOCTPOECHUEM MHAMBUAYAIBHON TPAaeKTOPUH 00pa30BaHUs U KU3HEHHBIX IIAHOB C
y4€TOM JIMYHBIX MHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEM;

4) 3cTeTHYECKOE BOCIIUTAHUE:

CHOCOOHOCTBIO K 3MOLIMOHAJIBHOMY M  3CTETUYECKOMY  BOCIPHUATHIO
MaTEMaTUYECKUX OOBEKTOB, 3aJay, PELICHWI, pacCyXJCHHI, YMEHHIO BUIETh
MaTeMaTU4EeCKUE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HeHHOCTH HAYYHOI'0 O3HAHUS:

OpHEHTaUMel B JEATEIbHOCTH HA COBPEMEHHYIO CHUCTEMY HAYyYHBIX
IPEICTaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS YEJIOBEKA, IPUPOABI U
oOmiecTBa, MOHMMAaHUEM MaTEMaTHYECKOM HAayKd Kak cQepbl dYeloBe4YeCKOn
NEATEIbHOCTH, ATANoOB €€ Pa3BUTUS W 3HAYMMOCTH JUISI PA3BUTHUS LMBWIN3ALINH,
OBJIQJICHUEM SI3BIKOM MAaT€MAaTUKH U MAaTEMaTUYECKOW KYJIbTYypOW KaK CPEACTBOM
NO3HAHUS MHpPA, OBJAJECHHUEM NPOCTEUIIMMHU HAaBBIKAMU HCCIIEIOBATEIBCKON
NEeATEIIbHOCTH;



6) ¢usnmyeckoe BocnuTanue, (GpopmMHupoBaHHE KYJIbTYPbI 310POBbS U
IMOLMOHAJIBHOIO 0JIArONOJIYYHs:

FOTOBHOCTBIO TPHUMEHSITh MATEMAaTHUYECKUE 3HAHUS B HMHTEpEcax CBOErO
3I0POBbS, BEACHUA  370pOBOro  oOpa3a KM3HU (370pOBOE  MHUTAHMUE,
cOaTaHCUPOBAHHBIA PEXUM 3aHATHA M OTHbIXa, peryisapHas Qusndeckas
AKTUBHOCTb), C(POPMHPOBAHHOCTHIO HaBbIKa pedIEKCUHU, IPU3HAHUEM CBOETO
IpaBa Ha OIIMOKY W TAKOTro K€ MpaBa JPYroro 4ejaoBeKa;

7) 3K0JI0THYeCKOe BOCIIUTAHME:

OpPUEHTALIMEN HA TPUMEHEHUE MAaTEeMaTUYECKUX 3HAHWM U1l PEUICHUS 3a/1a4
B 00JIACTM COXPAHHOCTH OKPYXKaIoIIeH cpeapl, IUIaHUPOBAaHUS TIOCTYIIKOB U
OIICHKM MX BO3MOXHBIX TMOCJIEACTBUN [JII OKPYXKAIOIIEH Cpebl, OCO3HAHUEM
100aJIBLHOTO XapaKTepa SKOJIOTMYECKUX MPOOJIeM U MyTEeH UX pelieHus;

8) ajanranus K M3MEHAKINUMCH YCJOBHAM COUMAIBHON U NMPUPOIHOH
cpenabl:

FOTOBHOCTBIO K JICHCTBUSIM B YCJIOBUSAX HEONPEACIEHHOCTH, IOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH YEPE3 MPAKTUUECKYIO NECSATEIBHOCTh, B TOM YHCIIE
YMEHHUE YUYUTHCS Yy JPYyTHX JIOJIEH, MpUOOpETaTh B COBMECTHOM JEATEIbHOCTH
HOBBIE 3HAHUS, HABBIKU U KOMIIETEHI[UU U3 OMbITA JIPYTHUX;

HEOOXOJUMOCThIO B (OPMHUPOBAHUM HOBBIX 3HAHWH, B TOM YHCIIE
dbopMyIMpOBaTh WJEH, MIOHITHS, TUIIOTE3bl 00 00BEKTaX U SIBJICHUSAX, B TOM YHCIIS
paHee HEU3BECTHBIX, OCO3HaBaTh JE(MUIIUTHI COOCTBEHHBIX 3HAHUU W
KOMIIETEHTHOCTEW, IIIAHUPOBATH CBOE PA3BUTHE;

CIIOCOOHOCTBIO  OCO3HABaTh  CTPECCOBYHD  CHUTYyallMl0, BOCIPUHUMATH
CTPECCOBYIO CHUTYaIlMI0O KaK BBI30B, TPEOYIOMIUNM KOHTPMEP, KOPPEKTHPOBATH
NpUHUMAEeMbIe pelieHus U JeHcTBUs, (OpPMYyJIUpPOBATh U OIEHUBATh PHUCKU U
NOCJIECTBUSA, (POPMUPOBATH OIBIT.

METAHNPEIMETHBIE PE3YJIBTATBI
Ilo3HaBaTe/IbHBbIE YHUBEPCAJIbHbIE Y4eOHbIE 1eHCTBUSA

ba3oBble Jiornueckue JaeiicTBUA:

e BBIABJSITH M XapaKTEPHU30BaTh CYIIECTBEHHBIC MPU3HAKK MATEMATHYECKUX
OOBEKTOB, TOHSITUH, OTHOIICHUW MEXAY MOHATUAMH, (DOPMYIUPOBATH
ONpPENEICHNUS]  TOHSATHM, yCTAHABIMBATh  CYUIECTBEHHBIM  IPU3HAK
KJIacCu(UKAIIMA, OCHOBAaHMS JJIi OOOOINEHHUS W CpPaBHEHHS, KPUTEPUU
MPOBOJIMMOTO aHAJIN3A;

e BOCHPUHUMATH, (QOPMYIUpPOBaATH W  MPEOOPa3OBBIBATH  CYXKICHUSA:
YTBEPJUTEIbHBIE W OTpULIATENIbHBIC, E€JUHUYHBIE, YacTHbIe W OOIIue,
YCIIOBHBIE;



BBISIBIISITh ~ MaTeMaTHYEeCKHUE  3aKOHOMEPHOCTH,  B3aUMOCBS3M U
NpoTHUBOpeYHsi B (akTaxX, [aHHBIX, HAONIOJNEHUSX U YTBEPKICHHSIX,
npeaiaraTb KPUTEPUHU JUTSl BBISIBJICHUS 3aKOHOMEPHOCTEH U TPOTHBOPEUHIA;
JienaTh BBIBOJBI C HWCIIOJIH30BAHMEM 3aKOHOB JIOTHKH, JCAYKTHBHBIX H
WHYKTUBHBIX YMO3aKIIIOUCHHM, YMO3aKIIOUCHU 110 aHATIOTHH;

pa3dupaTh JT0Ka3aTeIhCTBA MAaTEMaTHYCCKUX YTBEP)KICHUHU (NIpsIMBbIE W OT
IPOTHUBHOI0), TPOBOIUTH CaMOCTOSATEIBLHO HECIOXHBIC JOKA3aTeIbCTBa
MaTeMaTH4ecKux (DaKTOB, BBICTPAWBATh APTYMEHTAIMIO, IPHBOJUTH
MPUMEPHI U KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIC PACCYKICHUS;
BBIOMpATh Croco0 pemieHus y4uyeOHOM 3amaud (CpaBHUBATH HECKOJIBKO
BAPMAHTOB pEIICHUS, BBHIOMpATh HauOONee TMOAXOMANUH C Y4ETOM
CaMOCTOSTEIILHO BBIJICJICHHBIX KPUTCPHUEB).

ba3oBble ucciieoBaTe/IbCKHe JelCTBHA:

MCIIOJIb30BaTh BOMPOCH KaK HMCCIEIOBATEIHCKUNA WHCTPYMEHT ITO3HAHWS,
dbopMynMpoBaTh BOIPOCH, (UKCUPYIOUIUE TMPOTUBOpEUne, MpodiIemy,
CaMOCTOSITENIFHO ~YCTaHABJIMBAaTh HWCKOMOE U JaHHOE, (OpMHpPOBATH
TUIOTE3Y, apTYMEHTHPOBATh CBOIO MTO3UIINIO, MHCHHCE,

MPOBOJIUTH TI0O CaMOCTOATEILHO COCTaBJICHHOMY IUTAHY HECIIOXHBIN
AKCIIEPUMEHT, HEOOIBIIIOE MCCIIEIOBAHUE TT0 YCTAHOBJICHUIO OCOOCHHOCTEH
MaTeMaTHYECKOTO 00BEKTa, 3aBUCHMOCTEH 00BEKTOB MEXKIY CO0OiA;
CaMOCTOSITeIbHO (OPMYJIMPOBATH O0OOIIEHHUS M BBIBOJBI MO pe3yJibTaTam
NpOBEAEHHOTO HAOMIOJCHUs, HMCCIIEOBAaHMS, OLIEHWBATH JIOCTOBEPHOCTH
MOJIYYCHHBIX PE3yJIbTaTOB, BEIBOJOB U 000OIICHUH;

IPOTHO3UPOBATh BO3MOKHOE pa3BUTHE TMPOIECCa, a TakKXKe BBIIBUTATh
MPE/IIIONIOKEHHUS O €T0 Pa3BUTHUU B HOBBIX YCIIOBUSX.

Pabora ¢ undpopmaunmeii:

BBISIBIISAITh HEJIOCTATOYHOCTh M M30BITOYHOCTh HWH(pOpPMAIUH, JAHHBIX,
HEOOXOUMBIX JIJISl peLICHU 3a1a4u;

BbIOMpaTh, aHAIM3UPOBATh, CHCTEMATU3UPOBATh U HHTEPIPETHPOBATH
UH(GOPMAIIUIO Pa3IUYHBIX BUIOB U OPM MPEACTABICHHUS;

BbIOMpaTh (opMy MNpEACTaBICHUS HMHPOPMALMH U HUIUTIOCTPUPOBATH
pemiaemMble 3aJayd  CXEMaMH, JUarpaMMamMHi, WHOM TpauKod M HUX
KOMOMHAIIMSIMU;

OLIEHMBATh HAAEKHOCTh HMH(OpPMALMM IO KPUTEPUSAM, MPEUI0KEHHBIM
y4HUTENIEM UIH CPOPMYIUPOBAHHBIM CAMOCTOSATEIBHO.

KOMMyHHKaTHBHLIe YHUBEPCAJIBHBIC yqeﬁﬂme IleﬁCTBHﬂt

BOCIIPHHUMATH U (HOPMYTUPOBATH CYXKJICHUS B COOTBETCTBHH C YCIOBUSIMU
U 1EJISIMU OOIIEeHHUS, SICHO, TOYHO, TPAMOTHO BBIPAXXaTh CBOIO TOUKY 3PEHUS



B YCTHBIX M MHCHbMEHHBIX TEKCTaX, JaBaTh MOSCHEHHS MO XOJy pEelIeHUs
3a/1a4d, KOMMEHTHUPOBATh MOJYYCHHBIN pe3yIbTarT;

B X0Ji¢ 0OCYXXJICHHS 3aJ1aBaTh BOIPOCHI MO CYIIECTBY 00CYXIaeMOW TEMBI,
po0JieMbl, peraeMoi 3a7auu, BbICKa3bIBaTh UJECH, HAIICJICHHbIC HA TIOUCK
pEIIeHMs, COIMOCTAaBISATh CBOM CYXIEHUS C CYXICHUAMH JIPYTHUX
YYaCTHUKOB JHayiora, OOHApYy>XWBaTh pa3iMyue W CXOACTBO IO3UIIMH, B
KOppeKTHOU popMe popMyIupoBaTh pa3HOTIACHs, CBOU BO3PAKEHUS,;
MIPECTABIATh pe3yJIbTaThl penieHus 3a/1auu, HKCIIEPUMEHTA,
MCCJIEIOBAHMSI, TPOCKTA, CAMOCTOATEILHO BHIOUPATh (hOpMAT BBHICTYTUICHHUS
¢ yu€ToM 3aj1a4 MPE3eHTAINU U OCOOCHHOCTEN ay/IMTOPUH;

MOHUMATh U UCIIOJIb30BaTh MPEUMYIIECTBA KOMAaHIHOW U MHIUBUIyaIbHON
paboTHI IPU PEIICHUH YICOHBIX MaTeMaTHYCCKUX 3a1a4;

MIPUHUMATH 11€JIb COBMECTHOM JEATENbHOCTH, MIAHUPOBATh OPTraHU3alUI0
COBMECTHOW pPabOThl, pacmpenensTh BHUIBI pPabOT, JOTOBApUBATHCA,
00CyXKIaTh MPOIIECC U pe3yJbTaTr paboThl, 00001aTh MHEHUS HECKOJBKUX
JIIOJICH;

y4acTBOBaTh B TIpPYyNIoBbIX (opmax pabotsl (0OCyXaeHus, oOMeH
MHEHUSIMH, MO3TOBBIC IIITYPMBI U JIPYTHE), BBHITIOIHATH CBOIO YacTh PAaOOTHI
U KOOPJAMHHPOBATH CBOM JEUCTBUS C JPYTUMH 4YJI€HAMU KOMAaH/IbI,
OIICHHWBATh KA4e€CTBO CBOEr0 BKJIajJa B OOIIUH MPOAYKT IO KPHUTEPHSIM,
c(hOpMyTUPOBAHHBIM YYaCTHHKAMU B3aUMOJICHCTBUS.

PeryisiTuBHbIC YHUBepCAJIbHbIE Y4eOHbIE 1eiiCTBUSA

CaMoopraHn3am/m:

CaMOCTOATEJIBHO COCTaBJAThH IUIAH, aJrOPUTM pPELICHMs 3anadu (Wiau €ro
4acTb), BBIOMpATh CIOCOO pelIeHHs] ¢ Y4€TOM HMMEIOIIMXCS PECYpPCOB U
COOCTBEHHBIX BO3MOXKHOCTEH, apryMeHTHUpOBAaTb M KOPPEKTHUPOBATH
BapUaHThI PEIICHUI ¢ Y4ETOM HOBOM MH(MOPMALIHH.

CaMOKOHTpOJIb, AMOIHUOHAJIbHBbIN UHTEJIEKT:

BJIAIETh CIIOCOOAMU CaMOIIPOBEPKHU, CAMOKOHTPOJIS Mpoliecca U pe3yibrara
peleHns MaTeEMaTUYECKOM 3a/1auu;

NPEABUAETh TPYJIHOCTH, KOTOPBIE MOTYT BO3HUKHYTh IIPU PEUICHUU 3a7a4H,
BHOCHUTH KOPPEKTHUBBI B JEATEILHOCTh HA OCHOBE HOBBIX OOCTOSITEIBLCTB,
HaWJICHHBIX OMUOOK, BBISIBICHHBIX TPYIHOCTEH;

OLIEHUBATh COOTBETCTBUE PE3YJIbTATA JIEATEIBHOCTH MOCTABICHHON LEIU U
YCIIOBUSIM, OOBSCHSTh MPUYUHBI JOCTHXKCHUS WM HEAOCTKCHUS IIEJIH,
HaxOJUTh OIMKOKY, 1aBaTh OIIEHKY MPUOOPETEHHOMY OTIBITY.



INPEJMETHBIE PE3YJIBTATBI

K kxoHiy oOydenuss B 7 kJacce oOOydYarolMiicsi MOJIYYUT CIEAYIOIIHE
IIPEIMETHBIE PE3YJIbTATHI:

Uutarh uH(OpMaIMio, NPEICTABICHHYIO B TaOnuIax, Ha JIudarpammax,
NpEeACTaBIATh JaHHBIE B BHJE TaOJHI], CTPOUTH JUarpaMMbl (CTOJOUKOBBIC
(cTonbyaThie) U KPYroBbI€) IO MACCMBaM 3HAUYCHUI.

OnuceiBaTh ¥ UHTEPOPETUPOBATH  pEalbHbIE  YWCIOBBIE  JaHHBIE,
Ipe/ICTaBlICHHbIE B TAONKIIaX, HA TUarpaMmax, rpapukax.

Hcnonp30BaTh i1 ONMCAaHUS JAHHBIX CTAaTUCTHYECKUE XAPAKTEPUCTUKHU:
cpeaHee apudMeTHUECKOE, MeJuaHa, HauOoJiblliee W HAUMEHbIee 3HAYCHUS,
pa3max.

Nmers mnpencraBieHne O CiaydallHOM W3MEHUMBOCTH Ha IPUMEpPAxX IIEH,
bu3HUecKX BETWYMH, aHTPOTIOMETPUYECKUX JIaHHBIX, UMETh MPEICTABICHUE O
CTaTUCTUYECKOU YCTOMYHUBOCTH.

K xoHiy oOydenuss B 8 kJiacce oOydyaromuiicsi TMOJYYHUT CIEAYIOIINE
MIPEIMETHBIE PE3YJIbTATHI:

W3Bnekate u mpeoOpa3oBbiBaTh WHGOPMAIMIO, MPEACTABICHHYIO B BHIIE
Tabyuil, JuarpamMm, rpaduKoB, MPEACTaBIATh JaHHBIE B BUJIEC TaOJNHII, JUATPAMM,
rpauKoB.

OnuceiBaTh JaHHBIE C MOMOIIBK) CTATUCTUYECKUX IMOKA3aTENIeH: CPEIHUX
3HAYeHUHN U Mep paccenBaHus (pa3Max, JUCIIEPCUS U CTAHAAPTHOE OTKJIOHEHHUE).

HaxonuTh 4acTOThl YMCIOBBIX 3HAYEHUI W YACTOTHI COOBITUN, B TOM YHCIIE
0 pe3yJIbTaTaM U3MEpPEHUN U HAOIIOACHUM.

Haxonute BEpOSITHOCTU Clly4ailHBIX COOBITUI B OIBITax, 3Has BEPOSITHOCTU
AJIEMEHTAPHBIX COOBITUI, B TOM YHCJI€ B ONBITaX C PaBHOBO3MO>KHBIMU
AJIEMEHTAPHBIMHU COOBITHSIMHU.

Ucnonb3oBath rpaduyeckue MOJEIH: JEPEBO CIy4YailHOTO HKCIIEPUMEHTA,
JIMarpaMmsbl Diliepa, 4ncioBas npsimast.

OnepupoBaTh TMOHATUSMH: MHOXECTBO, ITOJMHOYECTBO,  BBIIOJHATH
omepanud HaJ MHOXECTBAMHU: OOBEIWHEHUE, TMEPECEUCHHEe, OTIOJTHEHNE,
IIEPEUYUCIISITh 3JIEMEHTBI MHOXKECTB, IIPUMEHATH CBOMCTBA MHOXKECTB.

Hcnonb3oBath rpaduueckoe MNpeACTaBICHUE MHOXKECTB U CBS3EH MEXIy
HUAMMU JUISl ONIMCAHUA MPOLIECCOB U SIBIICHUM, B TOM YHUCJIE MPU PEUICHUU 3a7ay U3
JIPYTUX y4eOHBIX TPEAMETOB U KYPCOB.

K xoniy oOydenus B 9 KJjacce 0Oy4aroUuics TMOMYYUT CIEAYIONINE
IIPEAMETHBIE PE3YJIbTATHI:

W3Bnexkate u mpeoOpa3oBbiBaTh HH(OpMAIMIO, MPEACTaBICHHYIO B
pa3IMYHBIX MCTOYHMKAX B BHUJE TaOJIWIl, auarpamm, TpadukoB, MPEICTABIATH
JaHHBIC B BUIC TaOIHII, TUarpaMm, rpaduKoB.



Pemarp 3agaunm opraHu30BaHHBIM MEpeOOpPOM BapUAHTOB, a TaKXKE C
UCIOJIb30BaHUEM KOMOMHATOPHBIX MPABUII U METOJIOB.

Hcnonp30BaTh ONUCATENbHBIE XAPAKTEPUCTUKU JJII MACCHBOB YHCIIOBBIX
JAHHBIX, B TOM YHCJIE CPETHUE 3HAYEHUS U MEPBI PACCENBAHUS.

HaxoauTh 4acToThl 3HaYEHUI M 4acTOTHI COOBITHS, B TOM YHCIIE MOJIb3YSCh
pe3yibTaTaMu MPOBEIEHHBIX U3MEPEHUI 1 HAOTIOICHUH.

Haxonutb BEpOSITHOCTU Cily4allHBIX COOBITHI B M3YYEHHBIX OIbITaX, B TOM
YHUCJIE B OMNbITaX C PaBHOBO3MOKHBIMU 3JIEMEHTAPHBIMU COOBITUSMH, B CEPUSIX
VCIIBITAHUN 10 IEPBOTO yCIIEXa, B CEPUAX UCIBITAHUN bepHyun.

Nmers mnpexacraBiieHWEe O CIOy4alHOW BEJIMYMHE M O PACHPEACIICHUU
BEPOSTHOCTEM.

NMeTrh mnpencTaBieHue O 3aKOHE OOJIBIIMX 4YHUCET KaK O MPOSBICHUU
3aKOHOMEPHOCTH B CIIy4allHOM M3MEHYMBOCTH U O POJIM 3aKOHA OOJBIIMX YHCEIN B
IpUPOE U OOIIECTBE.



TEMATHYECKOE IINTAHUPOBAHHUE
7 KIIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaunMeHoBaHue pa3iesioB H TeEM nuppoBbIe
Ne /i P Konrtpouabnsie | IIpakTnueckue (ubp )
NPOrpamMMbI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
bu6moreka [JOK
1 I1 7 2
DE/ICTABIICHHE HAHHbIX https://m.edsoo.ru/7f415fdc
bub6mmorexa [JOK
2 1
Onucatenbias cTaTuCTHKa 8 https://m.edsoo.ru/7f415fdc
bu6moreka [JOK
I 1
3 CotyHaiHas H3MEHIHBOCTS 6 https://m.edsoo.ru/7f415fdc
bu6mmoreka [IOK
4 B 4
BE/ICHUE B TEOPHIO rpaGos https://m.edsoo.ru/7f415fdc
5 BeposiTHOCTB 1 yacTOTa CIIy4aifHOTO 4 | bubmuoreka [IOK
COOBITHS https://m.edsoo.ru/7f415fdc
bu6moreka [JOK
6 06006 i 5 2
ODHICHHE, CHCTOMATH3AIIHA IHAHHH https://m.edsoo.ru/7f415fdc
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34 2 5




8 KJIACC

KouunyecTBO 4acoB DJIeKTPOHHbBbIE
HaumeHoBaHue pa3/iesioB U TeEM uudgposbie
Ne ni/nn P Kontpouasnsie | IIpakTnuyeckue (ubp )
NMPOrpamMmMbIl Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
bubmuorexa [JOK
I Hostopenue kypea 7 inacca 4 https://m.edsoo.ru/7f417{b2
) OnucarenbHas cTaTucTuka. PaccemBanue 4 bubnuorexa [JOK
JaHHBIX https://m.edsoo.ru/7f417{b2
but6mmoreka [JOK
3 M 4
HowecTBa https://m.edsoo.ru/71417{b2
bu6mmoreka [JOK
4 B 5 1
€POSTHOCTD CITYYaHOTO COOBITUS 6 hitps://m.cdsoo.rw/ 741712
bu6mmoreka [JOK
B 4
> BE/ICHHE B TCOPHIO rpaghos https://m.edsoo.ru/7f417fb2
. bubmuorexa [JOK
6 Crysaiinbie coObITHA 8 https://m.edsoo.ru/7f417fb2
bub6moreka [JOK
i 4 2
7 O06001menue, cucTeMaTH3aIus 3HAHUH hitps://m.cdsoo.rw/ 74172
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 1




9 KJIACC

KouunyecTBO 4acoB DJIeKTPOHHbBbIE
HauMenoBanue pa3aeioB M TeM ndpoBLIe
Ne ni/nn P Kontpouasnsie | IIpakTnuyeckue (ubp )
NMPOrpamMmMbIl Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
bubmuorexa [JOK
I HosTopenne kypea 8 kacca 4 https://m.edsoo.ru/7f41a302
bu6mmoreka [JOK
2 4 1
DIEMEHTRI KOMOHHATOPUKH https://m.edsoo.ru/7f41a302
3 I"'eoMeTpuueckast BEpOSITHOCTD 4 Eubmiorexa HOK
p P https://m.edsoo.ru/7f41a302
bu6moreka [JOK
4 Hemprranus beprysum 6 I https://m.edsoo.ru/7f41a302
. bubnuotexa [JOK
> Coryuainas BesuauHa 6 https://m.edsoo.ru/7f41a302
bu6mmoreka [IOK
6 Obobwmenue, KoHTpOH 10 ! https://m.edsoo.ru/7f41a302
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 1 2







IHOYPOYHOE INTAHUPOBAHMUE

7 KJIACC
Kosaun4yecTBo 4acoB DJIeKTPOHHbIE
Nen/m | Tema ypoxa Kontpoabneie | IlpakTHuyeckue Aara i poBnie
Bcero u3y4eHusi | o0pa3oBaTeJbHbIC
padoThI padoThI
pecypcsbl
1 [IpencraBieHue naHHbBIX B | bu6nuoreka IIOK
Ta0IMIIaxX https://m.edsoo.ru/863ec1{8
) [IpakTrueckue BIYACICHUS 110 | bu6mmoreka [{JOK
TaOJIMYHBIM JaHHBIM https://m.edsoo.ru/863ec324
3 W3BneueHune u nHTEpIIpeTALIUS | bubmuoreka [IOK
TaOJINYHBIX JaHHBIX https://m.edsoo.ru/863ec78e
4 [IpakTuyeckas padora "Tabmurbr" 1 1
I'paduueckoe npencraBiaeHue
5 JAHHBIX B BUJI€ KPYT'OBBIX, | bubnmoreka [JOK
CTOJIOMKOBBIX (CTOJI0OYATHIX) https://m.edsoo.ru/863ed18¢
auarpamm
UreHune u NoCTPOCHUE THArpamMM.
6 [Ipumepsr nerrpaQ)quc;I;i 1 bubmmorexa LHOK
https://m.edsoo.ru/863ed602
uarpamm
. [IpakTruyeckas padora ) 1 bu6nuoreka [IOK
"lnarpammsl" https://m.edsoo.ru/863ed72¢
g Yucnossle Habopbl. CpenHee | bubnuotexa [JOK
apudmernyeckoe https://m.edsoo.ru/863ed846
9 Uucnosie Habopwl. Cpennee | bubnmoreka [JOK
apudmernyeckoe https://m.edsoo.ru/863ed846
10 Meaunana 9rcioBoro Habopa. 1 bubnmoreka [JOK




Y cTONYUBOCTH MEAUAHBI

https://m.edsoo.ru/863edb3e

Menanana 9ucioBoro Habopa.

11
Y CcTONUYNMBOCTS MEIUAHBI
12 [IpakTuueckas pabora "Cpengnue bubnuoteka [JOK
3HaYeHUA" https://m.edsoo.ru/863edc6ba
Hawnbosrbliiee u HanMeHbIIEE
13 3HAYCHUS YHCIOBOro Habopa bubmorexa [IOK
pa- https://m.edsoo.ru/863ee07a
Pazmax
HauOombiiee u HauMeHbBIIIEE
14 3HAYEHUS YUCIIOBOTO HAbOpa.
Pazmax
HauOomplee 1 HauMEHbIIIEE
15 3HAYEHUS YUCIOBOTO HAbOpa.
Pasmax
KontponbHas paboTa mo reMam
" bubnuoteka [JOK
16 [IpencraBnenue JaHHBIX.
" https://m.edsoo.ru/863ee390
OmnucarenbHast CTAaTUCTHKA
17 Cry4daifHasi ”3MEHYHUBOCTh bubnmoreka [JOK
(mpumepsl) https://m.edsoo.ru/863ee4bc
13 YacTtoTa 3HaYEHUI B MACCUBE bubnuorexa [JOK
JaHHBIX https://m.edsoo.ru/863ee69c
but6mmoreka [{OK
19 I'pynnupoBka
py p https://m.edso00.ru/863ee9d0
20 I'ucrorpammer
bu6 OK
21 I'ucrorpammer nommoreka L
https://m.edsoo.ru/863eecelc
2 [IpakTuueckas pabora "Cydaiinas bu6mmoreka [IOK

U3MEHYUBOCTE"

https://m.edsoo.ru/863eecc8




I'pad, Bepuuna, pedpo.

23 [IpencraBnenue 3aga4u ¢ TOMOIIBIO buGnnorexa LIOK
https://m.edsoo.ru/863eef52

rpada
Crenenb (BaJIGHTHOCTD) BEPIITUHBL.

24 UYucno pédbep 1 cymMmapHas CTElEHb bubmmorexa HOK

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

BepuuH. Llens u nukn

)5 Hens u muxi. [TyTs B rpade. bu6muoteka [JOK
[IpencraBnenue o CBA3HOCTU Tpada https://m.edsoo.ru/863ef236

26 [IpencraBnenue 06 bubmmoreka [IOK
OPHUEHTHPOBAHHBIX rpadax https://m.edsoo.ru/863ef3b2

7 Crry4aifHbIN OTIBIT U CTy4aliHOE bubnmnoreka [JOK
coObITHE https://m.edsoo.ru/863ef4d4
BeposTHOCTB ¥ yacTOTa COOBITHS.

73 Ponp ManoBeposATHBIX U bubnuoreka [IOK
MPAKTUYECKU JOCTOBEPHBIX https://m.edsoo.ru/863ef646
COOBITUH B IPUPOJIE U B OOIIECTBE

29 Mowsera u urpajibHas KOCTh B
TEOPHUH BEPOSTHOCTEMN

30 [IpakTuueckas pabora "Yacrora bu6mmoreka [IOK
BbITaJICHUS opJia https://m.edsoo.ru/863ef8a8
KonrponbHast pabora o Temam

31 "Ciy4aitHasi U3MEHUHUBOCTb. bubnmoreka [JOK
I'padbr. BeposTHOCTE Cityd9aiiHOTO https://m.edso00.ru/863f0186
coOpITHA"

1 [ToBTOpenue, o0o0IICHNE. bubnuoreka IIOK
[IpencraBnenue qaHHBIX https://m.edsoo.ru/863efa24

13 [ToBTOpenue, 06ob1IeHUE. bubnuoteka [JOK

OmnucarenbHas CTaTHCTHKA

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




34

[ToBTOpeHnue, 060b1IEHNE.
BeposTHOCTB CityyaltHOTO COOBITHS

bubmuoreka [JOK
https://m.edsoo.ru/863efecO

OBIIEE KOJIMYECTBO YACOB I1O0
[NPOTPAMME

34




8 KJIACC

KosnyecTBO 4acoB JJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka Kontpoabnbie | IlpakTnyeckue
n/n Bcero u3ydyeHusi | oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
| [IpencraBienue TaHHbBIX. 1 bu6muoreka [IOK
OmnucarenbHas CTaTUCTHKA https://m.edsoo.ru/863{029¢
) Cry4aitHas n”3MeHUYnBOCTh. CpenHue | bubnmoreka [JOK
YHUCJI0BOTO Habopa https://m.edso0.ru/863f03fc
3 Cayuaiinbie coObITHS. BeposTHOCTH 1 | bubmuoreka [IOK
YacTOTBI https://m.edso0.ru/86310578
Knaccuueckue moaenu Teopun
4 BEPOSATHOCTEH: MOHETA U UrpajlbHas 1 bubmmorexa IIOK
p ' p https://m.eds00.ru/863f076¢
KOCTh
but6mmoreka [{OK
5 O 1
TITOHCHHA https://m.edsoo.ru/863f0a50
but6mmoreka [JOK
6 o 1
Jlucniepeus YncioBoro Habopa https://m.edso00.ru/86310a50
7 CrangapTHOE OTKJIOHEHHE YHCIOBOIO 1 but6mmoreka [{OK
Habopa https://m.edsoo.ru/863f0bfe
8 JmarpamMmMbl paccerBaHHS 1 bubmorexa TIOK
p p https://m.edsoo.ru/863f0eabd
but6mmoreka [{OK
9 MHokecTBO, TTOJJMHOKECTBO 1
» TO https://m.edsoo.ru/863f1180
Onepanuu HaJL MHOKECTBaAMU:
but6mmoreka [IOK
10 o0beIMHEeHNe, TIepeceyeHue, 1

JOIIOJIHCHHUEC

https://m.edsoo.ru/863f143c




11

CBoiicTBa omnepanuii HaJ
MHO>KECTBAMH: TIEPEMECTUTEIILHOE,
coyeTaTesIbHOE, paclpeeIUTeIbHOE,
BKJIIOYEHHS

bubnnorexa [JOK
https://m.edsoo.ru/863f1784

I'paduueckoe npencraBieHue

bubnuoreka [JOK

12
MHOKECTB https://m.edso0.ru/863f198¢

13 KonTponsHas pabora mo temam
"Cratuctruka. MHoxecTBa"

14 OnemeHTapHble coObITHS. CirydaliHble bubnuoteka [JOK
COOBITHUSA https://m.edsoo.ru/863fldec
bnaronpusrcrByromue

15 3neMeH§a HbIE ZO6BITI/I${ Bubmiorexa IIOK

P . https://m.edsoo.ru/863f1dec
BepositTHOCTH COOBITHIT
bnaronpusrcrByromne
16 3JIeMeHIT)a HbIE ZO6HTI/I$I Bubmorexa ITOK
P - https://m.edsoo.ru/863f1{72
BepositHocTH coObITHIT
OnbITH ¢ PABHOBO3MOKHBIMU
17 DJIEMEHTAPHBIMU COOBITHSIMA bubnmorexa LIOK
. pv ’ https://m.edsoo.ru/863f21ca
Cryyaiinslii BbIOOp
OnbITH ¢ PABHOBO3MOXHBIMU
but6mmoreka [{IOK

18 3JIEMEHTAPHBIMHA COOBITUSIMH.

L. https://m.edsoo.ru/863f21ca
CrnyuaiiHblii BEIOOD
[IpakTuyeckast pabora "ONBITHI C

19 aBHOBO3MO>KHBIMHU dJIEMEHTAPHLIMU Bubmiorexa I[OK
p " P https://m.edsoo.ru/863f235a
COOBITUAMH

bubnuoreka [JOK

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

21 CaolicTBa aepeBa: €IMHCTBEHHOCTD bu6mmoreka [IOK




MyTH, CYLLIECTBOBAHUE BUCSIUYEH
BEPILUHBI, CBA3b MEKIY YUCIOM
BEPLIMH U YUCIIOM pEdep

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

22 [IpaBuno yMHOXEHUS bubmorexa [IOK
PaBiio’y https://m.edsoo.ru/863f2cd8
bubmunoreka [JOK
23 IT
PABHIIO yMHOIKCHIA https://m.edsoo.ru/863f2e36
but6mmoreka [{JOK
24 II 0
POTHBOTIONONHOE COORITHE https://m.eds00.1ru/863f2{8a
)5 Huarpamma Ditnepa. O0beinHEHUE U bubnuoteka [JOK
MepPECeUCHUE COOBITHIA https://m.edsoo.ru/863f3214
26 HecoBmectabie coObiTus. Dopmyrna bubnmnoreka [JOK
CJIO’KEHUSI BEPOSITHOCTEN https://m.edsoo.ru/863f3372
7 HecoBmecTtabie coobiTusi. Dopmyna bu6muoreka [IOK
CJI0’KEHHUS BEPOSATHOCTEN https://m.edsoo.ru/863f3764
[IpaBuiio0 yMHOKEHHS BEPOATHOCTEM.
but6mmoreka [{OK
28 VYcioBHast BEpOATHOCTb.
https://m.edsoo.ru/863f38ae
HezaBucumblie coObITHS
[IpaBHiIO yMHOXEHUS BEPOSTHOCTEM.
29 VYciioBHast BEpOATHOCTh bubmorexa [IOK
P ' https://m.edso0.ru/863f3b06
HezaBucumeble coObITHS
30 [IpencraBnenue ciayyaitHOTO bu6muoreka [IOK
JKCIIEPUMEHTA B BUJIE IEPEBA https://m.edsoo.ru/863f3cbe
31 [IpencraBieHue ciay4aitHOTO bubnuoteka [JOK
DKCIIEpUMEHTA B BUJIE JE€pEBaA https://m.edsoo.ru/863f3120
[ToBTOpenue, o6o0IIEHNE.
bubmuorexa [JOK
32 [IpencraBieHue JaHHBIX.

OmnucarenbHas CTaTHCTHKA

https://m.edso0.ru/863f4128




33 [ToBTOpenue, o600meHUE. ["padbl

but6mmoreka [IOK
https://m.edsoo.ru/86314312

KoHnTponbHas paborta 1o Temam
34 "Ciy4aitHeie coObITHS. BeposTHOCTB.
I'padmr"
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9 KJIACC

KoJsnyecTBO 4acoB JJIeKTPOHHbIE
Nen/m | Tema ypoka Kontpoabnsie | IIpakTnueckue Aara tuppossie
Bcero u3ydyeHusi | oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
1 [IpencraBnenue 1aHHBIX 1 Bubmorexa ITOK
https://m.edsoo.ru/863f47ea
2 OrnucarenpHasi CTATUCTUKA 1 bubmorexa [TOK
https://m.edsoo.ru/863f47ea
3 Omnepanuu Ha COOBITHSIMU 1
HezaBucumocTs coObITHI 1
5 Komb6unaropHoe npaBuio 1 bubnuoreka [IOK
YMHOXEHHUS https://m.edsoo.ru/863f4e16
6 [TepecranoBku. @aktopual. 1 bu6muoreka [{IOK
CoueTaHus ¥ YUCIIO COYETAHUUI https://m.edsoo.ru/863f4e16
but6mmoreka [{IOK
! Tpeyrombik Hackans ! https://m.edsoo.ru/863f5014
[TpakTrueckas padbota
2 "Bpiuncienue BepoITHOCTEN € | 1 bubnuotexa [JOK
HCITOJIb30BaHHEM KOMOMHATOPHBIX https://m.edsoo.ru/863f5208
(byHKIMIA 7IEKTPOHHBIX TabuuL"
I'eomeTprueckast BEpOSATHOCTb.
9 CrnyuaiiHblif BBIOOp TOUKH U3 | bu6mmoreka [{JOK
(GuUTryphl Ha TNIOCKOCTH, U3 OTPE3Ka, https://m.edsoo.ru/863f5884
U3 IyTH OKPYKHOCTH
10 ['eomeTprueckast BEpOSATHOCTbD. | bubmmoreka [IOK

CrnyuaitHblif BBIOOp TOUKH U3

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




¢burypsl Ha MJIOCKOCTH, U3 OTPE3KA,
U3 IyTH OKPY’KHOCTH

I'eomeTpuyeckas BEpOSTHOCTD.
Cry4aiiHblii BBIOOP TOYKH U3

bubnuoreka [JOK

11
(burypsl Ha MIIOCKOCTH, U3 OTPE3Ka, https://m.edsoo.ru/863f5bfe
U3 IyTH OKPYKHOCTH
['eomeTpuueckast BEpOSTHOCTb.
12 CrnyuaitHblif BEIOOp TOUKH U3 bubnmnoreka [JOK
GuTyphl Ha MIOCKOCTH, U3 OTPE3Ka, https://m.edsoo.ru/863f5¢10
U3 IyTH OKPYKHOCTH
HcneiTanue. Ycnex u Heyaayva.
13 Cepud UCIIBITAHUN IO IEPBOTO bubmmorexa IIOK
p A p https://m.eds00.ru/86316162
ycrexa
UcneiTanue. Ycnex u Heyaaya.
14 CepHs UCIIBLITAHUH 10 IIEPBOTO bubnmorexa LIOK
P A p https://m.eds00.ru/863f6356
ycrnexa
UcneiTanue. Ycnex u Heyaaya.
15 Cepus ncnpITaHui 0 EPBOTO
ycrexa
Hcnbrtanus beprymn.
16 BepostHOCTH COOBITHIT B cEpuH bubnnorexa LIOK
P " P https://m.edsoo.ru/863164d2
ucnbITaHui bepHym
Hcnbrtanusa beprymm.
17 BepositHOCTH COOBITHIL B ceEpuH bubmmorexa ITOK
p . p https://m.eds00.ru/86316680
ucneiTaHuit bepuynu
18 [TpakTuueckas pabora "VcnpiTanus bubnuorexa [JOK
bepnymm" https://m.edsoo.ru/863f67de
19 CrnydaifHast BeTMYMHA U bu6mmoreka [{JOK




pacrnpeiesieHre BEpOSITHOCTEN

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

MarteMaTHuecKoe OKHIaHUuE U

but6mmoreka [JOK

20
JUCIIEPCUS CIIy4alHON BEIMYHUHbI https://m.edsoo.ru/863f6da6
[Ipumepsl MaTEMAaTUUECKOTO
21 0KUJIaHUA KaK TEOPETUIECKOTO bubmmorexa ITOK
8 p https://m.edso0.ru/863f6186
CpeIlHero 3HaYeHHsI BEIMYMHBI
bubmmoteka IJOK
22 IToustue o 3aKoHe OONBIINX YHUCENT 1
https://m.edsoo.ru/863f72c4
3 N3mepenne BepoATHOCTEN C bubnmoreka [JOK
MOMOIIBIO 9YaCTOT https://m.edsoo.ru/863f7652
24 [TpumeHeHne 3akoHa OOJIBIINX bubnuoreka [IOK
qucen https://m.edsoo.ru/863f7116
)5 O06o0061enue, cucreMaTH3aus bu6muoreka [IOK
3HaHui. [IpencraBnenue qaHHbIX https://m.edsoo.ru/863f783¢
%6 O000111eHIE, CUCTEMATH3AIHS
sHaHui. OnncarepbHas CTATUCTUKA
O0001enne, cuCTEMaTH3AIIH
27 sHanui. IIpeacrasiieHre TaHHBIX bubnnorexa LIOK
P ’ https://m.edsoo.ru/863f893a
OmuncarenbHas CTATUCTUKA
O0o001IeHne, cHCTEMAaTH3aIIH
28 3HaHui. BepoaTHOCTE ciiydalfHOro bubmmorexa IIOK
- BeP y https://m.edsoo.ru/863f7ade
COOBITHS
O0o01enue, cucTeMaTH3alys
29 3HaHUI. BepoAaTHOCTh ci1ydaiiHOTO bu6muorexa IIOK
COOBITHS. DIIEMEHTHI https://m.eds00.1u/863f7c9c¢c
KOMOWHATOPHUKH
30 O0o0menue, cucTeMaTH3alMs bubmuorexa [JOK

3HAHUH. DJIeMEHTHI

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




KOMOMHATOPUKHU

O0o001eHne, cHCTEMAaTH3AIIH
3HaHUHM. DJIEMEHTHBI

bubmmorexa [JOK

31 1
kKoMOuHaropuku. CiydaifHbie https://m.edsoo.ru/863f8408
BEJIMYUHBI U PacTIpeieiICHUS
O0o001eHne, cucTeEMaTH3aIH
32 sHaHui. Cny4uaiiHble BETUYUHBI U 1 bubmmorexa IIOK
Y https://m.edsoo.ru/863f861a
pacnpeeneHus
but6mmoreka [{OK
33 n 1
TOTOBAs KOHTPONbHAs padoTa https://m.edso00.ru/863f8b56
14 O0o001IeHne, cuCcTeMaTH3alHs |
3HAaHUHU
OBUIEE KOJIMYECTBO YACOB I10 34
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ITPOBEPAEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHUA
OCHOBHOM OBEPA30BATEJBLHOM ITPOT'PAMMBI

7 KIIACC
Kon .
IIpoBepsiemble peaMeTHbIE Pe3yJIbTAThI 0CBOCHHUS OCHOBHOM
NpoBePsEeMOro .
00pa3oBaTeILHON MPOrPaMMbl OCHOBHOT'O 00111€er0 00pa30BaHUs
pe3yJabTarta
5 BeposTHOCTB U cTaTnCTHKA
Yurate nHQOpMAIIHIO, TTPEICTABICHHYIO B Ta0JIMIIaX, HA JUarpaMmax,
5.1 NpEICTaBIsATh JaHHbIE B BUAE TaOJHMI, CTPOUTH JAHArpPaMMBbI
(cTonOuKOBBIC (CTOMOUATHIC) M KPYTOBEIE) 110 MAaCCHBAM 3HAUCHUH
- OnuceiBaTh W HMHTEPIPETUPOBATH peEaJbHbIE YHUCIIOBBIE JAHHBIE,
MpeJICTaBJICHHbIE B TA0IHIIAX, HA JUarpammax, rpadukax
Hcnonb3oBath JUISL ONMCaHUs JAHHBIX CTaTUCTUYECKHUE
53 XapaKTepUCTUKU: CpeaHee apupMeTnIecKoe, MeiuaHa, HauOosbllee
HaWMEHBIIICE 3HAYCHHS, pa3Max
Hmets npencraBieHne 0 CIy4yaiHOM M3MEHYMBOCTH HA IIPUMEPAX LEH,
5.4 buU3MYECKUX  BENWYMH, aHTPONOMETPUYECKHX JAaHHBIX, HUMETh
MPEJCTABICHUE O CTATUCTUYECKON YCTOMYMBOCTH
8 KIIACC
Kon o
IIpoBepsiemble npeaMeTHbIE Pe3yJIbTAThI 0CBOCHHUS OCHOBHOM
NpoBepPsIeMoOro .
00pa3oBaTeILHON NPOrPaMMbl OCHOBHOT'O 00111€er0 00pa30BaHUs
pe3yjabTarta
5 BeposiTHOCTB M cTaThCcTHKA
W3Briekatb W TpeoOpa3oBBIBATh HH(POPMAIMIO, MPEACTABICHHYIO B
5.1 BUJE TaOnull, Auarpamm, rpadukoB, MPeJICTaBIsATh JaHHBIE B BUIE
TabIuIL, AUarpamm, rpaduKkoB
OnuchiBaTh JaHHBIE C TIOMOILIBIO CTATUCTUYECKUX IOKa3aTesei:
5.2 CpPeIHMX 3HAUYCHMH W Mep pacceuBaHus (pa3max, ITUCHEPCUS U
CTaH/IapTHOE OTKJIOHEHUE)
53 HaxoauTh 4acTOTHl YMCIIOBBIX 3HAYEHUW M YaCTOTHI COOBITHIL, B TOM




YHUCJIE O pe3yabTaTaM U3MEPEHUN U HAOMIOACHUI

Haxoauth BEpOSATHOCTM CIIy4alHbIX COOBITHMM B OIBITax, 3Has

54 BEPOSITHOCTH 3JIEMEHTAPHBIX COOBITHI, B TOM YHCJIE B OIBITaX ¢
PaBHOBO3MOYHBIMU AJIEMEHTAPHBIMU COOBITUSAMU
ss Hcnonb3oBaTe  TpaguuecKkue  MOAETH:  JIEPEBO  CIIydaifHOTO
. HKCIEPUMEHTA, IUarpaMMbl DIiepa, YUCIIOBas mpsmas
OnepupoBaTh MOHATUSMHU: MHOXECTBO, IMOIMHOYKECTBO; BBIIOJIHATH
56 omepaldyd  HaJ  MHOXECTBaMH:  OOBEAMHEHHE, IMepeceueHHe,
' JIOTIOJTHEHHE; TIEPEUUCIIATH 3JIEMEHTHI MHOXKECTB, IPUMEHATh CBOWCTBA
MHO’KECTB
Hcnonb3oBaTh Tpapuyueckoe MpeACTaBICHHE MHOXECTB U CBs3eH
5.7 MeX1y HUMH JUIsl ONMCAHUS MPOIIECCOB U SIBJICHHI, B TOM UHWCIE MPU
peLIeHUH 3aj1a4 U3 IPYTUX YUeOHBIX IPEIMETOB U KYpPCOB
9 KUIIACC
Kon .
IIpoBepsiembie IpeaMeTHBIE Pe3yJIbTAThI 0CBOCHHS OCHOBHOM
NpOBEPSIEMOro .
00pa30oBaTeJILHON MPOrPaMMbl OCHOBHOTO 00111er0 00pa30BaHUs
pe3yJbTarTa
5 BeposTHOCTB U cTaThCTHKA
W3BnekaTb W mpeoOpa3oBbIBaTh MH(POPMALUIO, IMPEICTABICHHYIO B
5.1 pa3IMyYHbIX HCTOYHUKAX B BUAE TaOMUI, JauarpamMm, TIpauKoB,
IPEJCTaBIATh JaHHbIE B BUE TaOMLl, AUarpamMm, rpaduKoB
55 Pemate 3aaun OpraHM30BaHHBIM MEPeOOPOM BapHUAHTOB, a TaKXKe C
' MCIIOJIb30BaHNEM KOMOWHATOPHBIX MPAaBUI U METO/I0B
Hcnonp30BaTh  OMMCATENbHBIE XApaKTEPUCTHKU JJII  MacCUBOB
53 YHUCIIOBBIX JAaHHBIX, B TOM 4YHUCJIE CpEJAHHE 3HAUEHUS U Mepbl
paccenBaHus
54 HaxoauTh 4acTOThl 3HaUY€HUM M YACTOTHI COOBITUS, B TOM YHCIIE
' MOJIb3YAChH PE3yJIbTaTaMH MPOBEIEHHBIX U3MEPEHUN U HAOIIOCHUI
HaxonuTh BEpOSTHOCTH CIy4YailHBIX COOBITUH B M3yYCHHBIX ONBITaxX, B
5.5 TOM 4YHUCJIE€ B ONBITaX C PaBHOBO3MOXHBIMH 3JIEMEHTAPHBIMU

COOBITUSIMHM, B CEpHUSAX HCIBITAHUNA JO TEPBOrO YycIiexa, B CEepUsix




ucnblTaHui bepHyu

HMMers mpencraBlieHHE O CIIy4alHOM BEIIMYUMHE U O PACIPEICICHUN

5.6

BEpPOSITHOCTEH

HiMeTr mpeacTaBieHUE O 3aKOHE OOJBIIMX YUCEN KaK O MPOSBICHUU
5.7 3aKOHOMEPHOCTH B CIy4allHOM HW3MEHUYMBOCTM U O POJIM 3aKOHA

OO0JIBILINX YUCEIN B IPUPOJIE U OOIIECTBE




ITPOBEPAEMBIE DJIEMEHTbBI COAEP KAHUA

7 KIIACC
Kon IIpoBepsieMblii 3J1eMEHT COAEPKAHUS
5 BeposTHOCTb U cTaTUCTHKA
[IpencraBnenue JaHHBIX B BUAE TAONHIL, JUarpaMM, rpadukoB. 3amoiHeHHE
TaONMI], YTEHUE M TOCTPOCHHE auarpamMm (CTOJOMKOBBIX (CTONOYATHIX) U
5.1 KpyroBeix). UrteHue TpaduKOB peambHBIX MpoleccoB. 3BieueHue
UHPOpPMALMK U3 JuarpaMM M TaOJIML, HUCIOJb30BaHUE U HUHTEpIpeTalus
JTAHHBIX
OmnwucarenbHasi CTAaTHCTUKA: cpelHee apudmMeTHueckoe, MeIuaHa, pasMmax,
5.2 HauOoJIbIlIee ¥ HAUMEHBIIIee 3HAaYCHUsI Habopa YUCIIOBBIX JaHHBIX. [IpuMepbl
CIIy4ailHOM U3MEHYMBOCTHU
CrnyuvaiiHblii SKCHEpUMEHT (ONBIT) U ciydaiiHoe coObiTHe. BeposTHOCTh U
53 yacToTa. Pojib MaloOBEpOATHBIX U MPAKTUYECKH JOCTOBEPHBIX COOBITUH B
npupoze U B obmecTse. MoHeTa U UrpajibHas KOCTb B TEOPUU BEPOSTHOCTEH
I'pad, BepmmHa, pebpo. Crenenp BepiiMHbl. Yucino pédep m cymMmapHas
54 cTenieHb BepiiuH. [IpeacraBnenue o cesisHocTU rpada. Lenu u nuxnsl. [lyTtu
' B rpadax. OO0xox rpada (sinepoB nyth). IIpencraBnenue 00
OpHEHTHPOBAaHHOM rpade. Pemenue 3amad ¢ momonipio rpados
8 KIIACC
Kon IIpoBepsieMblii 3JIEeMEHT COACPKAHUSA
5 BeposTHOCTB U cTaTHCTHKA
5.1 [IpencraBienue JaHHBIX B BUJIE TaOIUL], 1UarpamMmm, rpagukoB
- MHOX€eCTBO, JJIEMEHT MHOXECTBa, MOAMHOXecTBO. Omepanuu  Haj
' MHOX€eCTBaMU: 00beAMHEHHUE, IepeceueHue, JOMOIHEHNE
53 CaolicTBa onepanuii HaJy MHOKECTBAMU: NIEPEMECTUTEIILHOE, COUETATENBHOE,
' pacnpeneuTenbHOe, BKIOYEHHS
54 Hcnonp3oBanne rpaduyeckoro MpeACTAaBICHUS MHOXECTB Ui ONUCAHHS

peasIbHBIX MIPOLIECCOB U SBJIECHUM, IPH PEIICHUN 33]1a4.




N3mepenne paccernBaHus AaHHBIX. JMcnepcus W CTaHIApTHOE OTKJIOHEHUE

> YUCIIOBBIX HA0OpOB. Jlnarpamma pacceuBaHUs
OneMeHTapHble COObITHS ciay4ailHOro ombita. Ciy4aifHble COOBITHSL.
s6 BepositHocTi  coObITHii. OmnbITBI ¢ PaBHOBO3MOKHBIMH  3JIEMEHTapPHBIMU
' coobitusiMu.  CryuaiiHbiii BbIOOp. CBsI3p MEXIY MaJOBEPOSTHBIMH U
PAKTUYECKU JOCTOBEPHBIMHU COOBITUSIMU B IPUPO/JIE, OOILIECTBE U HAYKE
JepeBo. CBolicTBa J€peBbEB: E€IUHCTBEHHOCTb IIyTH, CYIIECTBOBAHUE
5.7 BUCSIYEH BEPLIMHBI, CBA3b MEXY YHCIOM BEpIIMH U uncioM pédep. [Ipasuio
yMHOXXeHUs1. Perienne 3a1a4 ¢ moMomsio rpagos
[IpotuBomnonoxusle coObiTus. Jnarpamma Oiinepa. OObeauHeHHE WU
5.8 nepeceueHre cooObiTuid. HecoBmecTHbie coObiTus. Dopmyna ciioxeHUs
BEPOSATHOCTEMN
59 VYcnoBHast BepossTHOCTB. [IpaBuio ymuHoxxenus. HezaBucumblie coObITHS
[IpencraBnenne »sKkcnepuMeHTa B BHIE JepeBa. Pemenue 3azad  Ha
5.10 HAaXO0K/JICHUE BEPOSITHOCTEN C MOMOUIBIO JIEPEBA CIYyYaHOIO YKCIIEPUMEHTA,
auarpamm Jiepa
9 KUIIACC
Kon IIpoBepsieMblii 3J1eMEHT COAEPKAHUS
5 BepositTHOCTB M cTaThCcTHKA
[TpencraBnenue NaHHBIX B BUJE TaOJMILl, [UarpaMM, rpaukoB, HHTEpPIpETaLus
5.1 JTaHHbIX. YTeHHe W mocTpoeHue Tabiul], AuarpaMM, rpaukoB MO pealbHBIM
JTaHHBIM
5.2 [TepecTanoBku U pakTopuan
53 CoueTaHus ¥ YUCIIO COYETAHUHI
5.4 Tpeyronbuauk I[ackans. Pemenue 3amay ¢ ucnoyib30BaHUEM KOMOWHATOPHKH
5 I'eomerpuueckass BeposaTHOCTh. Ciy4ailHbBId BBIOOp TOYKHM W3 (UTYPHI Ha
' IUIOCKOCTH, U3 OTPE3Ka U U3 1yTU OKPYKHOCTU
5.6 Hcneitanue. Ycenex u Heynaya. Cepus HCIIBITAaHUHM A0 NEPBOIO yclexa
57 Cepust ucnbiTanuii bepnymm. BepositTHocTH coOBITHH B CepUM HUCIBITAHUIN
' beprymum
5.8 CrnydaifHasi BeJIMYMHA U PACIIPEICIICHUE BEPOSTHOCTEH
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MaremaTudueckoe OXHMIAHUC U JUCIICPCUA. HpHMepm MaTeMaTHYICCKOI'O

OKHNJaHHUA KaK TCOPCTUICCKOTI'O CPCAHCTO 3HAUCHUS BCIIMUUHBL

5.10

MaremaTudeckoe OXHJaHHE | AUCTICPCHUA CHy‘I&fIHOﬁ BCINYNHBI «YHCIIO

YCIIEXOB B CEpHUM UCTIbITAaHUI bepHyum»

5.11

[Tonsitue o 3akoHe OonpmMX yucen. M3mepeHue BEpOATHOCTEH C MOMOIUIBIO

yacToT. Poib 1 3HaueHue 3aKoHa OOJIBIIMX YHCET B pupoac u O6H.[CCTB€




ITPOBEPAEMBIE HA OI'S 11O MATEMATHUKE TPEBOBAHUS K
PE3YJBTATAM OCBOEHHWS OCHOBHOI OFPA3OBATEJIbHOM
HHPOI'PAMMBI OCHOBHOTI'O OBIIET'O OBPA3OBAHUA

Kox
NpoBepsieMoro
TpeOoBaHUs

IIpoBepsiemble TPeGOBaHUS K MPeIAMETHBIM Pe3y/JbTATAM OCBOEHUSI
OCHOBHOW 00pa3oBaTe/IbHOM MPOrpaMMbl OCHOBHOT'0 001IIero
o0pa3zoBanusi Ha ocHOBe PI'OC

YMeHue onepupoBaTh NOHATUSAMU: MHOXECTBO, IIOJIMHOXECTBO, ONEPALUH
HaJ MHOXECTBAMH;, YMEHUE ONEePUPOBATh MOHATUAMU: Ipad, CBA3HBIN rpad,
JIepeBO, LUKJI, IPUMEHATh UX IPHU PEIICHUM 33]1a4; YMEHHE HCIOJIb30BaTh
rpaduecKkoe IpeJCTaBICHHUE MHOXECTB JUISI ONHMCAHUS  PEalbHBIX
IPOILIECCOB U SIBJICHUH, TP PEILICHUM 33]a4 U3 APYTHX Y4eOHBIX MPEIMETOB

YMeHne omnepupoBaTh MOHATHAMH: OINpEAeNieHuEe, aKkCuoMa, Teopema,
JIOKA3aTeNbCTBO;  YMEHHE  pacro3HaBaTh  UCTHUHHBIE U JIOXKHbBIE
BBICKA3bIBAHUS, TMPUBOAUTH TMPUMEPbl U KOHTPIPUMEPHI, CTPOUTH
BBICKA3bIBAHUS M OTPUIIAHUS BBHICKA3BIBAHUI

YMeHue onepupoBaTh MOHATHSAMHU: HATypaJIbHOE YHCIO, MPOCTOE H
COCTaBHOE YUCIO, IEIUMOCTh HATYPAJIbHBIX YUCEN, NPU3HAKU JEIUMOCTH,
1[eJI0€ YHUCIIO, MOAYJb 4Kciia, OOBIKHOBEHHAs! JpoOb U JecsiTUYHAas ApoOb,
CTaHJAPTHBIA BHJ 4YHMCJA, PALIMOHAJIBHOE YMCIIO, UPPALMOHAIBHOE YHUCIIO,
apumeTnyecKkuil KBaJpaTHBIH KOpPEHb; YMEHHE BBIMOIHATH ICHCTBHS C
qucjiaMy, CpaBHUBATb W YIIOPAAOYMBATHL YHCJIA, MPCACTABJIATL 4YHCJIAa HaA
KOOPJMHATHOM IIPSMOM, OKPYIJIATH YUCJIA; YMEHUE [JelaTh IPUKUIKY U
OLICHKY p€3yJIbTaTa BHIYMCICHUI

YMeHue onepupoBaTh IOHATHUSAMHU: CTENEHb C LEIbIM IIOKAa3aTeleM,
apu(MeTHYECKUI KBaIpaTHBIA KOPEHb, MHOTOUIEH, alredpandeckas Apoos,
TOKIECTBO; 3HAKOMCTBO C KOPHEM HaTypaJbHOW cTereHu OoJblie
eIMHUIIBI; YMEHHE BBIMOJHATH pacuéTsl MO (GopMysaM, MpeoOpazoBaHUS
HENbIX, JIPOOHO-PAIlMOHATIBHBIX BBIPAKEHUH M BBIPAXEHUH C KOPHSMH,
pa3yIoKEHUEe MHOTOYIEHAa HAa MHOXKUTENIM, B TOM UYHUCIIE C MCIOJb30BaHUEM
dbopMyI1 pa3HOCTH KBaJIpaTOB U KBaJpaTa CyMMbI U Pa3HOCTH

YMeHue onepupoBaTh NOHATHUSIMHU: YHUCIOBOE PABEHCTBO, YPABHEHHE C
OJIHOM TIEPEMEHHOM, YHMCIOBOE HEPABEHCTBO, HEPABEHCTBO C IIEPEMEHHON;
YyMEHHE pellarh JIMHEWHbIE W  KBaJpaTHbIE YpaBHEHWs, JIPOOHO-
palMOHAJIbHBIE YPABHEHHUS C OJTHOM MEPEMEHHON, CUCTEMBI JIBYX JIMHEHHBIX
ypaBHEHUH, THHEHHbBIC HEPABEHCTBA M WX CUCTEMBI, KBaIpaTHBIE U IPOOHO-
palMoOHaIbHBIE HEPABEHCTBA C OJHOW IMEPEMEHHOW, B TOM YHCIE IpPHU
peleHun 3a1ad U3 JPYrux OpeIMETOB M MPAKTUYECKUX 3a]ady; yMEHHUE
HCIIOJIb30BaTh KOOPAMHATHYIO MPSIMYI0 M KOOPAMHATHYIO IIOCKOCTH IS
M300paXeHHsI pEIICHUN ypaBHEHUH, HEPABEHCTB U CHCTEM

YMmenue onepupoBaTh MNOHATHSIMH: (yHKUUSA, Tpapuk GYHKIUH, HYIU
(GYHKIMH, TPOMEXYTKH 3HAKONOCTOSHCTBA, IMPOMEXYTKH BO3pacTaHUS,




yObIBaHMS, HauOoOJIbIIEE W HAWMEHbIIEe 3HAa4YeHUs QYHKIUUA, yMEHHUE
ONEepUpOBaTh MOHIATUAMM: TMpsiMasi PONOPLUUOHATIBHOCTb, JIMHEWHAas
byHkus, KBagpatuyHas (QyHKUus, oOpaTHas MPOMOPIHOHATBHOCTS,
napabona, runepbosa; yMeHue CTpOUTh rpa@uku (pyHKUIUN, UCIOIB30BaTh
rpaduKku A7 OMpENENICHUs CBOWCTB MPOILIECCOB W 3aBUCHUMOCTEH, s
pelieHus 3adad M3 APYTUX Y4eOHBIX MPEIMETOB U PEATbHON IKU3HU;
YMEHHE BBIpaKaTh (POPMYIJIAMU 3aBHCUMOCTH MEKY BETUIUHAMU

VYMeHue onepupoBaTh MOHATHSIMHU: MOCIEI0BATENbHOCTD, apu(pMeTHUECKas
U TEOMETpHUYECKas IPOrpecCcud; YMEHHME HCIIOJIb30BAaTh  CBOMCTBA
1OCJIe10BaTeNbHOCTEH, (OPMYNBI CyMMBbl M OOLIETr0 4WieHa NpU pPELICHUU
3ajia4, B TOM 4YHCJE 3a7ad W3 JAPYTHMX Y4eOHBIX NMPEAMETOB U peajbHON
JKU3HU

VYMeHue pewaTh 3a1a4u pa3HbIX TUIOB (B TOM YUCIIE HA MIPOLEHTHI, 1OJU U
4acTH, ABHXKEHHE, paboTy, LIeHy TOBAPOB M CTOMMOCTh IOKYIIOK U YCIYT,
HAJIOTH, 3aJa4yd M3 00JacTh YNpPaBICHHUS JHUYHBIMM U CEMEHHBIMHU
¢uHaHCAMM); YMEHHUE COCTABJISTh BBIPAXKECHUS, YPAaBHEHMS, HEPABEHCTBA U
CHUCTEMBl II0 YCJIOBHIO 3a/Jaud, HCCIENO0BATHh IIOJYyYEHHOE pEIICHHUE WU
OLIEHUBATh MPABJIONIOA0OHOCTD MOTYUYECHHBIX PE3yJIbTaTOB

YMeHue onepupoBath MOHATUAMU: (DUTYpa, TOUKA, OTPE30K, Mpsmasi, JIyd,
JIOMaHas, YroJl, MHOTOYTOJIbHUK, TpPEYTrOJbHHUK, paBHOOCAPEHHBIH U
PaBHOCTOPOHHUI TPEYTOJIBHUKH, MPSIMOYTONBHBIN TPEYrOJbHUK, MEIUaHa,
ouccekTpuca u BBICOTA TPEeyTrOJbHUKA, YeTHIPEXYTOJIbHUK,
napajuiesiorpaMm, poMO, MPSMOYTOJILHUK, KBAJIpaT, TPAMEIUST; OKPYKHOCTb,
KpyT, KacaTenbHasl; 3HAKOMCTBO C MIPOCTPAHCTBEHHBIMH (UTYpPaMH; YMECHUE
pemiate 3aJa4d, B TOM YHCJIC W3 MOBCEAHCBHOW JXKU3HU, HA HAXOXJICHUC
reOMETPHUECKUX BEIMYUH C MPUMEHEHHEM HM3y4YeHHBIX CBOWCTB QUTYp U
(dakToB
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YMeHue omnepupoBaTh TMOHSATHSAMHU: PAaBEHCTBO (UTYp, PaBEHCTBO
TPEYroJbHUKOB; NapauIeIbHOCTh U MEPHEHAMKYJISIPHOCTh MPSMBIX, YroJl
MeXy IPSIMBbIMH, IEPIICHINKYJIAP, HAKIOHHAs, IPOeKLus, ogooue Guryp,
MOJOOHbIE TPEYrOJbHUKH, CHUMMETPHSI OTHOCHUTEIBHO TOYKH U TPSIMOM;
yMEHHE paclo3HaBaThb pPABEHCTBO, CHUMMETPHIO M Tmojxobue ¢uryp,
MapajIeIbHOCTh U MEPIEHINKYISPHOCTD MPAMBIX B OKPY’KAOILIEM MHUPE

11

YMeHne ornepupoBaTh MOHATHUSMU: JUTMHA, PACCTOSHHUE, Yrojl (BEIMYMHA
yriia, CHHYC U KOCHHYC yTJIa TPEYToJIbHHUKA), TIJI0MIA b, YMEHUE OIICHUBATh
pasMepbl IPEIMETOB U 0OBEKTOB B OKPYIKAIOIIEM MUPE; YMEHHE IIPUMEHSITh
(GhopMyJIBI IEpUMETPa U TUIOMIATH MHOTOYTOIBHUKOB, JUTHHBI OKPY>KHOCTH U
WIoaad Kpyra, oobeMa MpsSIMOYTOJbHOTO Mapaljielienumnesa; yMeHHe
MPUMEHSTH MPU3HAKKA PABEHCTBA TPEYrOJbHUKOB, TEOPEMY O CYMME YIJIOB
TpeyroiabHuKa, TeopeMy Ilucaropa, TPUTOHOMETPUYECKUE COOTHOIICHUS
JUISL BBIYMCIICHUS JJIUH, PACCTOSIHUM, TJIOIIAIeH

12

YMmeHune  u3oOpaxarb  IUIOCKME  (QUIYyppl M HMX  KOMOHMHAaUuW,
IPOCTPAHCTBEHHBbIE (QUIYpbl OT PYKH, C TOMOIIBIO  YEPTEKHBIX




HHCTPYMCHTOB M 3JICKTPOHHBIX CPCACTB II0 TCKCTOBOMY HJIM CUMBOJIBHOMY
OITMCaHHIO
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YMeHue ornepupoBaTh MOHATHSAMHU: MPSMOYTOJibHAas CHUCTEMa KOOPAMHAT;
KOOPJMHATHI TOYKH, BEKTOpP, CyMMa BEKTOPOB, MPOU3BEACHUE BEKTOpa Ha
YHCII0, CKaJIPHOE IPOU3BEACHUE BEKTOPOB; YMEHHE HCIOJIb30BaTh
BEKTOPHI M KOOPAWHATHI JIJIsl MPEJCTABICHUS TAaHHBIX U PEIICHHS 3a/1ad, B
TOM YHUCJIE U3 IPYTUX yU4eOHBIX MPEAMETOB U peaibHON KU3HU

14

Ymenne ONCpHUpPOBATH IMOHATHUAMU: CTOH6HKOBBI€ " KPYT'OBBIC JUAI'PAMMBI,
Ta0JIMIIBI, cpeHee apudmeTnyecKoe, MeIuaHa, HanOoJbIIee U HAUMEHbBIIIEe
3HAUCHMs,  pa3Max  4YMCIOBOro  Habopa;,  yMEHHE  W3BJICKATh,
HHTEPIPETHPOBATh U MPeOoOPa30BhIBATE HHGOPMAIINIO, TIPEACTABICHHYIO B
TaONMIIAX ¥ Ha JMarpaMmax, OTPaKaloIIyH CBOWCTBA M XapaKTEPUCTHKU
pealbHBIX TPOLECCOB W SBJCHHUIl, YMEHHE paclo3HaBaThb H3MEHYHBBIC
BEJIMYMHBI B OKPYKAIOIIEM MUPE

15

YMeHue omnepupoBaTh MOHATUSAMHU: CIy4YallHBIA ONBIT  (CIoy4yaillHBIN
OKCIIEPUMEHT),  3JEMEHTApHOE  COObITHE  (PJIEMEHTapHbIA  HCXOJ)
CJIy4alfHOI'O OIIbITA, CllydyaliHO€ COOBITHE, BEPOSTHOCTh COOBITHS; yMEHUE
HaXOJUThb  BEPOSATHOCTH  CIyyallHbIX  COOBITMH B OOBITaX C
PaBHOBO3MOXHBIMH 3JIEMEHTAPHBIMHU COOBITHSIMM; YMEHHE peIIaTh 3aJauu
METOZOM OpraHW30BAaHHOIO Iepedopa W C MCIOJb30BaHMEM IpaBHIIA
YMHOXXEHUS; YMEHHME OLEHHMBATh BEPOSITHOCTH pEAIbHBIX COOBITUH U
ABJICHUHM, MMOHMMATh POJIb NMPAKTHYECKHU JOCTOBEPHBIX M MaJOBEPOATHBIX
COOBITHI B OKpYXaloIleM MHPE U B KU3HU; 3HAKOMCTBO C IOHATHEM
HE3aBHCHUMBIX COOBITHI; 3HAKOMCTBO C 3aKOHOM OOJIBLIMX YHCENl U €ro
POJIBIO B MAaCCOBBIX SIBJICHHSX
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YMeHue BbIOMpATh MOIXOASIINN U3YyYSHHBIH METOJ Ul PEeLICHHs 3a/lauH,
IIPUBOJIUTH IMPUMEPHI MATEMATUYECKUX 3aKOHOMEPHOCTEH B INpHUpPOAE U
JKU3HHM, DPACIO3HABaTh IIPOSBIICHHE 3aKOHOB MAaTEMATHKH B HCKYCCTBE,
ONMUCBHIBaTh OTJEJIbHBIE BBIJAIOIINAECS PE3yJIbTaThl, ITOJYYEHHBIE B XOJ€
pa3BUTHS MaTeMAaTUKH KaK HayKH, IPUBOJUTH MPUMEPbl MaTeMaTHUYECKHX
OTKPBITUIA U UX aBTOPOB B OT€YECTBEHHOW M BCEMUPHON UCTOPHUH




INEPEYEHD 9JIEMEHTOB COAEPXAHMUS, IPOBEPSAEMbBIX HA OI'D

HO MATEMATHKE
Kon IIpoBepsieMblii 3J1eMEHT COAEPKAHUS
1 Hucna 1 BBIYUCICHUS
1.1 Harypanbnble u nensie uncna. [Ipu3Haky AeIMMOCTH LETbIX YUCE
12 OOBIKHOBEHHBIE M JIECSTUYHBIE POOH, MPOLEHTHI, OECKOHEYHBIE MEPHOAMYECKHE
npobu
1.3 PanonanbeHele uncia. ApupmeTuyecke onepamnun ¢ palioHaJIbHbIMU YHUCIIaAMU
1.4 JleiicTBuTenbHbIE YKcha. ApupMeTHuecKie onepalnu ¢ 1eHCTBUTENbHBIMU YHCIaAMU
15 [TpubnnxEHHBIE BEIYUCIICHUS, TPaBUIIa OKPYTIICHUS, IPUKUKA U OLIEHKA pPe3ysbTaTa
' BBIYHMCIICHU
2 Anrebpandeckue BbIpaXKCHUS
2.1 bykBeHHbIE BbIpa)KEHUS (BBIPAXKEHUS C IEPEMEHHBIMU )
)7 Crenens ¢ nenslM nokasateneM. CTENEeHb ¢ pallMOHAJIBHBIM NOKa3aTesneM. CBoiicTBa
' CTEeTeHH
23 MHorousneHsl
24 Anrebpanueckas 1pooOb
25 ApudmeTrueckuil KOpeHb HaTypaibHOW creneHu. JlelcTBus ¢ apudmMeTndecKumMu
' KOPHSMH HaTypaJbHOU CTCIICHH
3 VYpaBHEHUsI U HEPABEHCTBA
3.1 Ienblie u 1poOHO-palioHaNIbHBIE ypaBHEHUs. CHCTEMBI U COBOKYITHOCTH YPABHEHUI
310 Llensie w npoOHO-paloHaNbHBIE HepaBeHCTBA. CHCTEMBI W COBOKYITHOCTH
' HEPABEHCTB
3.3 Pertenuie TeKCTOBEIX 3amau
4 YucnoBsle NOCIEA0BATENBHOCTH
4.1 [TocnenoBaTenbHOCTH, CIIOCOOBI 33/1aHUS MTOCIIEA0BATENLHOCTEH
4.2 Apudmerrueckas u reomeTpuyeckas nporpeccur. opmMyiia CI0KHBIX POLIEHTOB
5 OyHKIUU
OyHkums, cnocodsl 3aganust Gynkuuu. 'papuk ¢pynkmuu. O6nacte onpeaeaeHus u
51 MHOXeCTBO 3HaueHuil QpyHkumu. Hymn ¢pynxnuu. [IpomexkyTku 3HaKONOCTOSIHCTBA.
o IIpoMeXyTKM MOHOTOHHOCTH (QYHKUMH. MakCUMyMbl U MHHMMYMbI (YHKLUH.
HauOonpiiee n HaumeHblee 3Ha4eHUE (PYHKLIUU Ha IPOMEKYTKE
6 Koopannatsl Ha IpsIMOM U IIITIOCKOCTH
6.1 Koopaunarnas npsimas
6.2 JlexapToBbl KOOPIMHATHI HA TNIOCKOCTH
7 I'eomerpus
7.1 I'eomeTrpuueckue Gpurypsl U Ux cBOICTBa
7.2 TpeyronbHuK




7.3

MHOTroyroiabsHUKN

7.4 OKpy’>KHOCTb U KpYyT
7.5 N3mepenne reoMeTpuuecKuX BEIMYHUH
7.6 BekTopsl Ha IIOCKOCTH
8 BeposiTHOCTB 1 cTaTuCTHKA
8.1 OnucarenpHasi CTATUCTUKA
8.2 BepositHocTh
8.3 KombunaTtopuka
8.4 MHoxecTBa
8.5 I'pads




YYEBHO-METOANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJIS1 YYEHUKA

METOANYECKHUE MATEPHUAJIbBI VIS YUYUTEJA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI 1 PECYPCBI CETHU

HUHTEPHET






