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HHOACHUTEJIBHAA 3AIIMCKA

B coBpemenHoM 1udpoBOM MHpE BEpOSTHOCTh M CTATUCTHKA MPHOOPETaloT BCE OOJBLIYIO
3HAYMMOCTb, KaK C TOYKH 3PEHUS NMPAKTHUECKUX MPUIIOKEHUH, TaK U UX PO B 00pa3oBaHUM,
HEOOXOMMOM KakJIoMy uesoBeKy. Bospactaer uucio npodeccuit, mpu OBIaCHUH KOTOPHIMU
TpeOyeTcst xoporras 0a30Basi MOATOTOBKAa B OOJACTH BEPOSTHOCTH W CTATHCTUKH, TakKas
MOJArOTOBKA BakHa JUIsl MPOJOJDKEHHs 0Opa3oBaHUs M JUIs YCHEIIHOHM MpodeccruoHanbHON
Kapbephbl.

Kaxx11p1i1 4enoBeKk MOCTOSIHHO NMTPUHUMAET PELICHHS] HA OCHOBE MMEIOUIUXCS y HErO JaHHBIX. A
JUis 00OCHOBAaHHOTO TNPHHATHUS PEHICHUS B YCIOBHUSX HENOCTATKa WM M30bITKa WH(pOpMAINU
HEOOXOJUMO B TOM YHUCJIE XOpolo CHOPMHUPOBAHHOE BEPOATHOCTHOE M CTATUCTHUECKOE
MBIILUIEHHUE.

MMeHHO 1O3TOMY OCTPO BCTajia HeoOXoauMocTh chOpMUPOBATH y  OOYyYarOIIUXCS
(YHKIMOHAJIBHYIO TPAMOTHOCTh, BKJIOYAIONIYIO B ce0S B KauecTBe HEOTHEMJIEMOM
COCTaBISIIOLICH yMEHHE BOCIPUHUMATh U KPUTUYECKH AaHAJIU3UPOBATh HHQPOpMAIHIO,
IPEJCTaBICHHYI0O B pa3Iu4HbIX (OpMax, IOHMMATb BEPOATHOCTHBIM XapaKTep MHOIMX
peaNbHBIX MTPOLIECCOB U 3aBUCUMOCTEH, MPOU3BOAUTD MIPOCTEHIINE BEPOSATHOCTHBIE PACUETHI.
3HAKOMCTBO B Y4eOHOM Kypce€ C OCHOBHBIMM INPUHIMIIAMH cOOpa, aHalIM3a U IMPEICTaBICHUS
JAHHBIX W3 Pa3IMYHBIX cdep >KU3HU OOIIECTBAa M TOCyAapcTBa MpUOOIIaeT o0yyaroluxcs K
00IIeCTBEHHBIM UHTEpecaM. M3yueHne 0CHOB KOMOMHATOPUKH Pa3BUBAET HABBIKM OPTaHU3ALUU
nepebopa U MojcuéTa YMCIa BapUAHTOB, B TOM YHUCIE B MPHUKJIAJHBIX 33JadaX. 3HAKOMCTBO C
OCHOBaMH TeopuH TrpadoB co3maéT MareMaTHUecKuil QyHAaMeHT I (OPMHUPOBAHHS
KOMIIETEHIINI B 001acT HH(GOPMATUKU U HU(POBBIX TeXHONOTUH. [1py U3ydeHnn cTaTUCTUKU U
BEPOSITHOCTH O0OTAIAOTCS MPEACTaBICHUS O0y4YarOMMXCs O COBPEMEHHOH KapTWHE MHUpa U
METOJlaX €ro HcCClIeqoBaHus, (OPMUPYETCS MOHMMAaHHUE POJM CTATUCTHKU KaK HCTOYHHKA
COLMAIBHO 3HAYMMOM HH(OPMAIMH U 3aKJIaIIBAIOTCS OCHOBBI BEPOSATHOCTHOTO MBIIIJICHHS.

B cooTBeTcTBUU € JaHHBIMU LEISIMHU B CTPYKTYpe IMPOrpaMMbl yuyeOHOTO Kypca «BeposaTHOCTh 1
CTaTUCTHKA» OCHOBHOTO 00IIero o0pa3oBaHUS BBIICICHBI CIEAYIONIME COAEPIKaTeNbHO-
Meroanueckue JuHMM:  «lIpeAcTaBieHue  JAaHHBIX M ONMCATENbHAs  CTATUCTUKA»,
«BeposTHOCTBY, «IeMeHThl KOMOMHATOPUKNY, «BBenenue B Teoputo rpadoBy.

Conepxxanne nuHuM «lIpencraBneHre NaHHBIX U OMHUCATENIbHAs CTaTUCTUKA» CIYKUT OCHOBOM
Uist  pOPMHUpPOBAaHUSl HAaBBIKOB pabOThl ¢ HH(OpMalMed: OT YTEeHUs U HHTepIpeTanuu
uH(poOpMallMK, TPEJICTaBICHHON B Tabnuiax, Ha JAuarpaMMax u rpadukax, 70 cOopa,
IIPEJICTaBICHUS] U aHAJIN3a JIaHHBIX C UCIOJIb30BaHUEM CTaTUCTHUYECKUX XapaKTEPUCTUK CPEIHUX
u paccenBaHus. PaboTast ¢ maHHbIMH, OOydaroluecss y4arcs CUMTHIBATh M WHTEPIPETHPOBATH
JIAaHHBIE, BBIABUTATh, apTyYMEHTUPOBATh U KPUTHUKOBATH MPOCTEHIITNE THIOTE3bI, Pa3MBIILISATH
HaJ (pakTOpamu, BHI3BIBAIONTUMHI H3MEHUYUBOCTh, U OIICHUBATh UX BIMSHHUE HA paccCMaTpUBaeMbIe
BEJIMYMHBI U MTPOLIECCHI.

HMHTYyNTUBHOE MIPENCTABICHUE O CIIy4aliHONM M3MEHUYMBOCTH, UCCIIEJOBAHNE 3aKOHOMEPHOCTEN U
TEHJICHUMIA CTAHOBUTCA MOTHBUPYIOIIEH OCHOBOW i1 H3YYEHUS TEOPUU BEPOATHOCTEM.
Bonpiioe 3HaueHME UMEIOT MPAKTUYECKUE 3a/laHMs], B YACTHOCTU ONBITHI C KJIACCHUYECKUMU
BEPOATHOCTHBIMU MOJIEIISIMH.

[ToHsTHE BEpPOSITHOCTH BBOJAUTCS Kak Mepa IMpaBlaonoaodus ciaydailHoro coObitus. [lpu
M3YYEeHUU y4eOHOro Kypca o0ydaromuecs 3HaKOMATCS C MPOCTEHIINMH METOAaMH BBIYUCIICHUS
BEPOSITHOCTEN B CIy4alHBIX SKCIEPUMEHTAX C PAaBHOBO3MOKHBIMU AJIEMEHTAPHBIMU UCXOJaMHU,
BEPOATHOCTHBIMU 3aKOHAMH, TO3BOJISIOUIMMH CTaBUTh W peliath Oosiee clokKHble 3ajaud. B
yueOHBI Kypc BXOAST HadallbHbIE MPEACTABICHUS O CIYYalHBIX BENIMYMHAX U MX YHCIOBBIX
XapaKTepUCTHKAX.

B pamkax y4eOHOro Kypca OCYIIECTBISETCS 3HAKOMCTBO OOYYalOIIUXCS C MHOXXECTBAMH U
OCHOBHBIMH OIEpalUsIMU HaJ] MHOXECTBaMH, pacCMaTpUBAIOTCA MPUMEPbl MPUMEHEHUS s



peleHuss 3aJad, a TaKKe HCIOJIb30BaHUA B JPYTHX MaTeMaTHYeCKUX Kypcax U Y4eOHBIX
npeaMeTax.

B 7-9 xnaccax m3ydaercs yueOHBIM Kypc «BepoSTHOCTh M CTaTHCTHKa», B KOTOPBIA BXOIAT
pazznensl: «[IpencraBienue JaHHBIX U ONMUCATEIbHAS CTATHCTUKAY», «BeposSTHOCTDY, «DIeMEHTHI
KOMOHHATOpUKNY, «BBeaenue B Teoputo rpadoBy.

Ha uzyuenue yueOHoro xypca «BeposarHocTs u ctaTucTHKa» oTBoauTcs 102 vaca: B 7 kiacce —
34 ygaca (1 yac B Henemo), B 8 kitacce — 34 vaca (1 gac B Heaeno), B 9 kinacce — 34 vaca (1 gac B
HEJICTIIO).



COJAEP)KAHUE OBYYEHUA
7 KJIACC

[IpencraBienue JaHHBIX B BUAE TaOiull, AUarpaMm, rpadukoB. 3anojdHeHHe TaOJULl, YTeHUE U
MOCTPOCHHE JUarpaMM (CTOJIOMKOBBIX (CTOIOYATHIX) M KPYroBbIX). UTeHHEe rpadMKOB peabHbIX
npoueccoB. M3pneyenne wuHboOpManuMM U3 JAMArpaMM M Ta0iMll, MCHOJb30BaHUE U
UHTEpHpeTays JaHHBIX.

OrnucarenpHasi CTaTHCTUKA: cpelHee apudmernyeckoe, MeIuaHa, pa3Max, HauOojbllee U
HaMMEHbIIIee 3HAaYeHUsI Ha0opa YMCIOBBIX JaHHBIX. [IprMepsl ciyyailHON H3MEHYHBOCTH.
Cry4aifHpId 3KCIIEpUMEHT (OMBIT) W clydaiiHoe coObITHE. BepostHocTh W wactota. Poib
MaJIOBEPOSTHBIX U MPAKTHYECKH JOCTOBEPHBIX COOBITHI B MpHpojie U B obmecTBe. MoHeTa U
urpaiabHasi KOCTb B TCOPUU BEPOSTHOCTEH.

I'pad, BepmmHa, pebpo. Crenenp BepmmHbL. Uwcno pédbep W cymMMapHas CTENEHb BEPIIUH.
[IpencraBnenne o cBs3Hoctu rpada. llenmn u nuknsl. [Iytu B rpadax. O6xox rpada (ditnepon
nyTth). [Ipencrasnenne o0 opueHTHpOBaHHOM Irpade. Perenue 3a1au ¢ nomouibo rpagos.

8 KJIACC

[IpencraBnenue JaHHBIX B BUJIE TaOIUL, TUarpaMm, rpaguKkos.
MHOXecTBO, 3J€MEHT MHOXECTBa, IOJAMHOXecTBO. Omepanuu HaJl MHOKECTBAMHU:
o0ObeauHEHUE, IepecedyeHue, paonoisHeHue. CBoiicTBa omepanuil  HaJl MHOMECTBAaMHU:
MEePEeMECTUTENIbHOE, COuYeTaTelIbHOE, paclpelenuTeNlbHOe, BKItoueHus. lcmonb3oBaHue
rpadu4ecKoro MpeICTaBICHUs] MHOKECTB IS ONMCAHMs PEabHBIX MPOIECCOB U SIBJICHUH, MPU
pelleHny 3ajay.
W3mepenue paccenBaHus JaHHBIX. JlUcriepcusl U CTaHIAPTHOE OTKJIOHEHUE YMCIIOBBIX HAOOPOB.
Juarpamma paccerBaHUsI.
OnemMeHTapHble COOBITUS ciy4aiiHOro ombiTa. CiyvaiiHble coObITHSA. BeposTHOCTH COOBITHH.
OnbITEl C PpAaBHOBO3MOXKHBIMHU 3JI€MEHTapHBIMU COOBITHSIMU. CitydaiiHblil BEIOOp. CBSI3b MEXIY
MaJIOBEPOATHBIMU U MTPAKTUYECKH JIOCTOBEPHBIMU COOBITUSIMU B MIPUPO/IE, OOIIECTBE U HAYKeE.
JepeBo. CBolicTBa 1€pEBBEB: €AMHCTBEHHOCTD IIyTH, CYIIECTBOBAHUE BUCSYEN BEPLIMHBI, CBSI3b
MEXJly YMCIOM BepIIMH U uyucioM pédep. IlpaBuno ymHoxkeHus. Pemienue 3agad ¢ mOMOUIbIO
rpagos.
[IporuBononoxusie coObiTus. uarpamma Oitiepa. OO0benMHEHHE W TepeceueHrue COOBITHH.
HecoBmectHbie coObITus. DOpMyIia CIIOKEHUs BEPOSITHOCTEH. Y CJI0BHAs BEpOsITHOCTh. [IpaBuio
ymHoxeHus. HesaBucumeie coObitus. [IpeacraBnenue skcnepuMeHTa B Buje jepeBa. Pemenue
3a/1a4 Ha HaXOKJCHHE BEPOSTHOCTEN C MOMOILBIO JIepeBa CIy4allHOTO SKCIIEPUMEHTA, TUarpaMm
Ditnepa.

9 KJIACC

[IpencraBiaeHne faHHBIX B BUJE TaOIUL], JUarpaMM, rpauKoB, MHTEpIIpeTalus JaHHbIX. UYTeHne
U TIOCTpOeHue TaluIl, Juarpamm, rpadukoB 1o peaabHbIM JaHHbBIM.

[TepectanoBku u (akropuan. Coueranus u uucio coueranuii. Tpeyronpuuk [lackans. Pemenue
3ajja4d C UCIOJIb30BAHNEM KOMOMHATOPUKHU.

['eomerpuueckast BeposITHOCTb. CiydaiHbIi BEIOOP TOUKU U3 (PUTYpPBI HA MIJIOCKOCTH, U3 OTpe3Ka
Y U3 IyTU OKPYKHOCTH.

Hcneitanne. Ycenex u Heynada. Cepus ucnbiTaHuil 10 nepBoro ycmexa. Cepusl MCIBITaHUN
bepnymiu. BeposatHocTr coObITHII B cepuu ucnibiTaHui bepHysim.

CnyuaiiHas BeIMYMHA M PpacCHpElEeHHE BEpOSTHOCTEH. MaTemMaTuyeckoe OXUIAHUE WU
nuctiepcust. [IpuMepsl MaTeMaTH4ECKOTO O0XXUAAHUS KAK TEOPETHYECKOTO CPEIHEro 3HAa4YeHUs



BEJIMYMHBI. MaTeMaTHYeCcKoe 0KUJaHUE U JAUCTICPCHUS CITy9ailHOW BETMYMHBI «YHCIIO YCIIEXOB B
CepHUH UCHBITAHUN bepHym».

[TonsTHe 0 3akoHe OoybIIMX 4ncenl. M3MepeHue BEpOSITHOCTEH C MOMOIIBI0 4acToT. Poib u
3HAUEHUE 3aKOHA OOJIBIINX YKCEI B IPUPOJIE M OOIIECTBE.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI YYHEBHOI'O KYPCA
«BEPOATHOCTDb U CTATUCTUKA» HA YPOBHE OCHOBHOT' O OBIIIETO
OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

JInyHOCTHBIE pe3yJbTaThl OCBOCHHSA IHporpammbl ydeOHOro kypca «BeposTHOCT H
CTaTHCTUKA» XapaKTEePU3yIOTCSI:

1) narpuoTnyeckoe BOCIIUTAHUE:

IIPOSIBIEHUEM HMHTEpeca K IPOLUIOMY M HACTOSAILIEMY POCCUHCKONM MaTEMaTHUKH, LIEHHOCTHBIM
OTHONIICHHEM K JIOCTHXKEHUSIM POCCHUMCKMX MAaTeMaTHKOB M POCCHUHCKON MaTeMaTHuecKoi
IIKOJIBI, K UCIIOJIb30BAHUIO ATHX JIOCTUKCHUH B IPYTUX HAayKax M MPHUKIAJHBIX chepax;

2) rpaKIaHCKoOe U TYXOBHO-HPABCTBEHHOE BOCTIMTAHME:

TOTOBHOCTBIO K BBIMOJIHEHUIO OOSI3aHHOCTEH TIpaKAaHWHA W pealM3allid  ero IMpas,
MpEJICTaBICHUEM O MaTeMaTHYeCKMX OCHOBAaX (YHKIMOHUPOBAHUS PA3JIUYHBIX CTPYKTYP,
SIBIICHUH, MPOIEyp TPakIaHCKOTO oO0IIecTBa (HarmpuMep, BEIOOPHI, ONPOCHI), TOTOBHOCTBHIO K
O0CYXXJIEHUIO ITUYECKUX MPOOJEeM, CBA3aHHBIX C MPAKTHUUYECKUM NPUMEHEHUEM JOCTHKEHUN
HayKH, OCO3HAHUEM BaKHOCTU MOPAJIbHO-3TUUYECKHUX IPUHLUIIOB B I€ATEIbHOCTH YUEHOTIO;

3) TpyAOBOE BOCIMTAHHE:

YCTAaHOBKOM Ha AaKTUBHOE YYacTHE€ B PEIIEHWU [PAKTUYECKUX 3a7ad MaTeMaTH4eCKOU
HAIPaBIEHHOCTH, OCO3HAHMEM BaXHOCTH MATEMAaTUYECKOro 00pa30BaHUS HA MPOTSHKEHUU BCei
YKU3HU JJIs1 YCHEIIHON NMpOoQecCUOHANbHON EATEIbHOCTH U Pa3BUTUEM HEOOXOJUMBIX YMEHUH,
OCO3HAHHBIM BBIOOPOM H TOCTPOCHHEM WHIWBUIYaIbHOW TPAeKTOPUH OOpa3oBaHUS U
YKU3HEHHBIX IUIAHOB C Y4ETOM JINYHBIX MHTEPECOB U OOLIECTBEHHBIX TOTPEOHOCTEN;

4) acTeTHYECKOE BOCIIUTAHHE:

CIIOCOOHOCTBIO K AMOLMOHAILHOMY U 3CTETUYECKOMY BOCIIPUSATUIO MAaTEMATUYECKUX OOBEKTOB,
3aj]a4, pELICHUH, pacCyX JCHUU, YMEHHI0O BHUJETh MaTeMaTHYECKHUE 3aKOHOMEPHOCTH B
UCKYCCTBE;

5) neHHOCTH HAYYHOI'0 O3HAHMA:

OpUEHTAallel B JAEATEIbHOCTH Ha COBPEMEHHYIO CHCTEMY HAy4YHBIX NpPEJICTaBIECHUNH 00
OCHOBHBIX 3aKOHOMEPHOCTSIX PAa3BUTHUS 4YeNOBEKa, MPHUPOABI W OOIIECTBa, MOHUMAaHHUEM
MaTeMaTUYeCKOl HayKu Kak c(epbl 4elOBEYECKOW NeATeNbHOCTH, 3TalloB €€ pa3BUTHS U
3HAUMMOCTH JJIs1 Pa3BUTHUS LIMBUIIN3ALIUN, OBJIAJICHUEM SI3bIKOM MATEMAaTHUKU U MAaTEMaTUYECKON
KyJIbTYpOH Kak CpEICTBOM IIO3HAHWUS MHUpPA, OBJIAJACHUEM NPOCTEHIIMMHU HaBbIKAMU
MCCIIEI0BATEIBCKOM 1EATENBHOCTH,

6) ¢usuyeckoe BocmuTaHUe, (OPMHMPOBaAHHE KYJbTYPbl 310pPOBbSi U 3MOLHOHAJIBLHOIO
Os1aromostyqust:

TOTOBHOCTHIO NPUMEHSATh MAaTEeMAaTUYECKUE 3HAHUSA B HMHTEPECAaX CBOETO 370POBbs, BEJEHUS
310pOBOTrO 00pa3a >KU3HU (3710pOBOE MUTAaHUE, cOANTAHCUPOBAHHBIA PEKUM 3aHATHHA U OTIbIXA,
perynsipHas pusudeckas akTUBHOCTb), C(hOPMHUPOBAHHOCTHIO HaBbIKAa pe(IeKCUH, MPU3HAHUEM
CBOETO IpaBa Ha OIIMOKY M TaKOTO K€ MpaBa Jpyroro 4eioBeka;

7) 3K0JI0rMYecKoe BOCIIMTAHUE:

OpUEHTaIlel Ha TpPUMEHEHHWE MaTeMaTHYeCKHMX 3HAaHWUW s pelieHusl 3aJad B 00JIacTH
COXPAHHOCTH OKpY)KalolleW cpefbl, IMIAaHUPOBAaHUS IMOCTYIKOB M OLEHKH HX BO3MOYKHBIX
MOCJEACTBUM Il OKpY’Karolled cpesibl, 0OCO3HAHHEM TJI00aIbHOTO XapakKTepa KOJIOTHYECKHX
po0JieM U myTel X peleHus;

8) ajanTanus K M3MEHAIUMCS YCJI0BUSIM COUMATbHOM M IPUPOJAHOM Cpeabl:
FOTOBHOCTBIO K JIEHCTBUSIM B YCJOBMSIX HEOINpPENEIEHHOCTH, IOBBIIIEHUIO YPOBHS CBOEH
KOMIIETEHTHOCTH 4Y€pe3 MPaKTUUYECKYIO JIEATeNbHOCTh, B TOM YHCIIE YMEHUE YUUTHCS y JAPYTUX
JtoJiel, mpuoOpeTaTh B COBMECTHOW NIEATEIbHOCTH HOBBIE 3HAHUS, HABBIKM M KOMIIETEHIIUU U3
OMBITA IPYTUX;



HEO0OXOIUMOCThIO B (OPMUPOBAHWU HOBBIX 3HAHUH, B TOM 4Hcle (OPMYIHpPOBATh HJIEH,
HOHATHS, THIIOTE3bl 00 00BEKTaxX M SBJICHHUAX, B TOM UYHUCIIE paHEe HEM3BECTHBIX, OCO3HABATh
neduuThl COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH, IIIAHUPOBATh CBOE Pa3BUTHE;
CIIOCOOHOCTBIO OCO3HABATh CTPECCOBYIO CUTYAIMIO, BOCIIPUHUMATh CTPECCOBYIO CUTYAIMIO KaK
BbI30B, TPEOYIOMIMI KOHTPMEp, KOPPEKTHpPOBAaTh MPHUHMMAEMble pEIICHUS U JIeHCTBUS,
(GbopMyIHpOBATh M OIICHUBATH PUCKHU M MOCIEICTBHS, (HOPMUPOBATH OTIBIT.

METAIIPEJMETHBIE PE3YJIbTATBI
ITo3HaBaTebHBIC YHHBePCcAJIbHbIE YUeOHbIe 1elCTBUS

ba3oBble Joruuyeckue geMcTBHUA:

° BBISIBJISITH U XapaKTEPU30BaTh CYIIECTBEHHBIC MPHU3HAKA MAaTEMaTHYECKHX OOBEKTOB,
MOHSITHI, OTHOIICHUH MEXIy TMOHATHUSAMHU, (QOPMYIUPOBATH ONPEACICHUS TOHATHUH,
yCTaHABIWBATh CYIIECTBCHHBIM NpPH3HAK KiIacCU(HUKAIMKA, OCHOBAaHUSA g OOOOIICHHS U
CpPaBHEHUS, KPUTEPUU ITPOBOAUMOIO AaHAIIN3A;

. BOCIIPUHUMATh, ()OPMYIHPOBATH M TPEOOPA3OBBIBATH CYKICHUSA: YTBEPAUTEIbHBIC U
OTpHILIATENIbHBIE, €IMHUYHBIE, YACTHBIE U 00IKe, YCIOBHBIE;
. BBISIBJIATh MaTEMaTHYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSA3HM M MPOTUBOpEYUs B (akTax,

JAHHBIX, HAONIOACHUSIX W  YTBEPXKACHHSIX, TNpeajaraTb KPUTEPUU JJIS  BBISBICHUSA
3aKOHOMEPHOCTEH U IPOTUBOPEUHIA;

o JIeJIaTh BBIBOJBI C HMCIIOJB30BAaHUEM 3aKOHOB JIOTUKH, JEAYKTUBHBIX UM HWHIYKTHUBHBIX
YMO3aKJIIOUEHHM, YMO3aKJIFOUEHH 110 aHAJIOTUH;
. pa3duparh JOKa3aTeNbCTBA MATEMATUYECKUX YTBEPKACHUHN (IIPSIMBIE U OT MPOTUBHOTO),

IPOBOJUTh  CaMOCTOSITEJIbHO  HECJIOKHBIE  JIOKAa3aTelbCTBA  MAaTeMaTHYeCKUX  (PakToB,
BBICTPAWBaTh AapryMEHTAlMIO, TPUBOJUTH MPUMEPHl M KOHTPIPHUMEpPHI, OOOCHOBBIBATH
COOCTBEHHBIE PACCYKACHHUS;

. BbIOMpaTh cnoco0 pemeHUst y4eOHOW 3anaud (CpaBHHMBATh HECKOJIBKO BapHaHTOB
pelieHus, BbIOMpaTh Hauboyee MOAXONALIMI C Y4ETOM CaMOCTOSITENIbHO —BBIJIEICHHBIX
KPUTEPHEB).

ba3oBble uccienoBarebckme 1eiCTBUSA:

o UCIOJIb30BaTh ~ BOMNPOCHl ~ KaK  MCCIENOBAaTENbCKUII ~ MHCTPYMEHT  MO3HaHWS,
dbopMynupoBaTh BOMPOCHI, (PUKCHUPYIOIIME MPOTUBOpEUne, MpoOIeMy, CaMOCTOSTEIbHO
yCTaHaBJIMBATh UCKOMOE U JIaHHOE, (POPMUPOBATh THIIOTE3Y, ApTyMEHTUPOBATH CBOIO MO3ULHIO,
MHEHHUE;

o IIPOBOAMUTH IO CaMOCTOSITENBHO COCTABJIEHHOMY IUIAHY HECJIOXKHBIA OSKCIIEPUMEHT,
HEOOJIBIIIOE HCCIIEZIOBAaHUE [0 YCTAaHOBJEHHIO OCOOCHHOCTEH MaTeMaTHYecKOoro OO0ObeKTa,
3aBUCUMOCTEN 00BEKTOB MEXKy COOOi;

o CaMOCTOSITENILHO (POPMYJIMNPOBATh 00OOIIEHUS U BBIBOBI 10 PE3YyJIbTaTaM MPOBEAEHHOTO
HaOJI0IeHNUs, UCCIIEIOBAHMSI, OLIEHUBATh JIOCTOBEPHOCTh MOJIyYEHHBIX PE3yJIbTaTOB, BHIBOJIOB U
00001IeHNI];

o MIPOrHO3UPOBATh BO3MOXKHOE PAa3BUTHE MPOIIECCA, a TAK)KE BBIBUTATH MPEATOI0KEHHUS O
€ro pa3BUTHH B HOBBIX YCJIOBHUSX.

Pabora ¢ undopmaumeii:

o BBISIBJISITH HEZOCTATOYHOCTh M U30BITOYHOCTh MH(GOPMALIUHU, JTaHHBIX, HEOOXOAUMBIX IS
pelLIeHHs 3a/1auu;

o BbIOMpPATh, aHATU3UPOBATh, CHCTEMATU3UPOBATh W HHTEPIPETUPOBATh HH(POPMAIIUIO
pa3IMYHbIX BUJOB U (DOPM IMpe/ICTaBICHHUS;

. BbIOMpaTh (PopMy MpeicTaBlieHUs MHPOPMALUM U WILIIOCTPUPOBATh pellaeMble 3ajauu
cXeMaMH, AuarpaMMaMu, HHOM rpaduKoil 1 uX KOMOUHAIMSIMU;



. OLIEHUBATh HAJA&KHOCTh MH(OPMAIMM 10 KPUTEPHSIM, MPEITIOKESHHBIM YUYUTEIEM HWIIH
c(hOpMYyIIUPOBAHHBIM CAMOCTOSITEILHO.

KoMMyHMKaTHUBHbIE YHUBEPCAJIbHbIE YUeOHbIe 1eHCTBUSA:

o BOCHPUHUMATh U (OPMYIHUPOBATH CYKJICHHUS B COOTBETCTBHH C YCIOBUSIMHU U IIENISIMHU
06H_I€HI/I$I, SICHO, TOYHO, I'PaMOTHO BBIPpAXKATh CBOIO TOYKY 3PCHHA B YCTHBIX W IHMCBbMCHHBIX
TEKCTax, JaBaTh IMOSCHEHUS IO XOAY pEIHICHHs 3aJayd, KOMMEHTHUPOBATh IOJyYCHHBIN
pe3yJbTaT;

o B X0JIe 00CYX/IEHUS 33aJaBaTh BOIIPOCHI IO CYHIECTBY OOCYXIaeMOW TEMBI, MPOOIJIEMBI,
peliaeMoil 3a1auu, BBICKA3bIBATh WJICH, HAIICJICHHbIE HA MOWCK PELICHHs], COMOCTaBIsATh CBOU
CYXJIEHUS C CYXACHUSMHU JPYrHUX YYaCTHHKOB JUANOra, 0OHApY)KUBATh pa3jIMyhe M CXOJCTBO
MO3UIHUI, B KOPPEKTHOH opMe GOopMyTUpPOBATh pa3HOTIaCcHsl, CBOM BO3PAXKECHHUS;

o MIPEJICTaBIATh PE3yNIbTaThl PElICHUsl 3a7aud, SKCIEPUMEHTa, WCCIENOBaHUs, MPOEKTa,
CaMOCTOSITENIbHO  BbIOMpaTh (GopMar BBICTYIUICHHS C Y4€TOM 3aJad [pPEe3eHTAlud U
0COOEHHOCTEH ayAUTOPHH;

o IIOHUMATb U HUCIIOJIb30BATh MPCUMYIICCTBA KOMaH,HHOﬁ u HHHHBHﬂyaﬂLHOﬁ pa6OTBI IIpu
PCIICHHUN y‘IC6HI>IX MaATCMAaTHYCCKUX 3aJa4,
L4 IIpUHUMAaTh LCJIb COBMECTHOI ACATCIIbHOCTHU, INIAHUPOBATH OPraHU3alUIO COBMECTHOM

paboThl, pacrpesenaTh BUIbl padoT, JOrOBapUBaThHCs, 00CYXIaTh MPOLIECC U pe3yabTaT padoThl,
0000111aTh MHEHUS HECKOJIBKUX JIIOIEI;

. Y4acTBOBATh B IPYMIOBBIX (popmax paboThl (00CYXIeHHsI, OOMEH MHEHHUSMH, MO3TOBBIC
LITYpMbl U JIPYTHE), BBINOJHATH CBOIO 4acTh pabOThl U KOOPAMHHUPOBATH CBOM JIEHUCTBUS C
JPYTUMH 4I€HAaMH KOMaHJbl, OLIEHMBAaTh KaueCTBO CBOEro BKJaJa B OOMIMH NPOAYKT IO
KPUTEPHSIM, CHOPMYIUPOBAHHBIM YYaCTHUKAMH B3aMMOACHCTBUSI.

PeryisiTuBHBIC yHMBepcaibHble yueOHbIe AeiicTBUS

Camoopranu3anus:

° CaMOCTOSITENIFHO COCTaBJATh IUIAH, aJrOPUTM pEIIeHUs 3aJaddl (WU ero 4YacTh),
BBIOHMpATh CIOCOO pelIeHUs C y4ETOM UMEIOUINXCS PECYpCOB U COOCTBEHHBIX BO3MOXHOCTEH,
apryMeHTHPOBaTh U KOPPEKTUPOBATH BAPUAHTHI PELICHUH ¢ y4ETOM HOBOM MH(OPMALINH.
CaMOKOHTPOJIb, SMOIIHOHAJIbHBIH HHTEJJIEKT:

° BIIaJIETh Croco0aMu CaMOMPOBEPKU, CAMOKOHTPOJIA TpoIlecca M pe3yibTaTa pelieHus
MaTeMaTHYeCKOM 3aa49H;
° NPEIBUAECTh TPYAHOCTH, KOTOPbIE MOTYT BO3HHKHYTh NpPH PELICHUHW 3a]a4d, BHOCUTH

KOPPEKTHBBl B JIEITEIBHOCTh HA OCHOBE HOBBIX OOCTOSATENBCTB, HAWJEHHBIX OIINOOK,
BBISIBJICHHBIX TPYJHOCTEH;

o OLICHUBATh COOTBETCTBUE pE3yJbTaTa IEATEIbHOCTH MOCTABICHHOW LIETH M YCIOBUSM,
OOBSICHATH MPUYUHBI JOCTHIKEHHS MJIM HEJTOCTHKEHHUS 1€, HaXOAUTh OLIMOKY, 1aBaTh OLIEHKY
NpUOOPETEHHOMY OIIBITY.

HNPEIMETHBIE PE3YJIBTATBI

K xoniy o0y4uenus B 7 kiacce oOyJaronuuiics MOTyIUT CICIYIONTUE TPEIMETHBIC PE3YIbTATHI:
YuraTth MHGOpPMALKIO, TIPEACTABICHHYIO B Ta0IUIaX, HA AMarpaMMax, MPeACTaBIsATh JaHHbIC B
BUJE TaOJIML, CTPOUTH JUarpaMMmbl (CTOJIOMKOBbIE (CTONOYATHIE) M KPYrOBBIE) IO MaccHBam
3HAYEHUU.

OnuceiBaTh U MHTEPIPETUPOBATH peabHbIC YHCIOBBIE JAaHHBIC, MIPE/ICTABICHHbIE B TaOIMIIAX,
Ha JuarpaMmax, rpagukax.

Hcnonp3oBaTh Uil  ONUCAHMUS JAHHBIX  CTAaTUCTHYECKHWE  XapaKTEPUCTHKHU:  CpeaHee
apupmMeTHuecKoe, MeIaHa, HauOoJbIllee U HaUMEHbIIIee 3HAaUeHUs, pa3Max.



HmeTh mpencTaBieHHe O CIydyallHOM M3MEHYMBOCTH Ha MpUMeEpax IeH, GU3NYECKUX BEIHYUH,
AHTPOIIOMETPUYECKUX JAHHBIX, UMETh IPEICTABIICHUE O CTATUCTUYECKON YCTOMYMBOCTH.

K koH1y o0yuenus B 8 ki1acce o0ydaromuiics MoJIyduT CIEAyIOIIKUe TPeIMETHbIEC Pe3yIbTaThl:
W3Briekate U mpeoOpa3oBbIBaTh MH(DOpPMAIHIO, TPEICTABICHHYIO B BHJIE TaOJHII, JUArpaMM,
rpaduKoB, MPeACTaBIATh JaHHbIE B BUJIE TaOJIHII, JUarpamm, rpaduxos.

OnuceiBaTh JaHHBIE C TOMOIIBIO CTATUCTUYECKUX IIOKA3aTeJIe: CpeIHMX 3HAYCHUH U Mep
pacceuBanus (pa3mMax, JUCIIEPCUS U CTAaHIAPTHOE OTKIOHEHUE).

HaxomuTh 4acTOTHl YMCIOBBIX 3HAYEHUN W YaCTOTHI COOBITHIA, B TOM YHCIIC IO pe3yJbTaTraM
W3MEPECHHUI U HAOJIIOICHU .

HaxomuTe BepOATHOCTH CIy4ailHBIX COOBITUN B OMNBITAaX, 3HAs BEPOSATHOCTH 3JIEMEHTAPHBIX
COOBITHIA, B TOM YHCJIE B OIBITaX C PABHOBO3MOXKHBIMH 3JIEMEHTAPHBIMU COOBITHSIMH.
Hcnonbs3oBath rpadudecKue MOJICIU: JEPEeBO CIyd4aliHOTO SKCIIEPUMEHTA, AUarpaMmbl Jiiiepa,
YUCJIOBas ONpsmasl.

OnepupoBaTh MOHSATUSMHU: MHOXKECTBO, IOJIMHOXKECTBO, BBIMIOJIHATH  ONEpallud  HaJ
MHO’KECTBaMU: O00BbEJAMHEHUE, NepeceueHre, AO0MOIHEHUE, MEePEUUCISITh JIEMEHTHl MHOXKECTB,
MPUMEHSATH CBOMCTBA MHOXKECTB.

Hcnonp3oBath rpadguueckoe MpeacTaBIeHUe MHOXKECTB M CBA3CH MEXIy HUMHU JAJS ONMUCAHUS
MPOIIECCOB U SIBJICHUM, B TOM YHCIIEC MPU PEIICHUM 3a7ad U3 JAPYTUX YYEOHBIX MPEIMETOB U
KYpCOB.

K koHIty 00y4eHHs B 9 Kj1acce 00yJarOIIMIACS MOJIYIUT CICTYIOIINE TPEIMETHBIC PEe3yIbTaThI:
W3Bnekats U mpeoOpa3oBbIBaTh MH(POPMAIIHIO, MPEACTABICHHYIO B PA3IUYHBIX HCTOYHUKAX B
BUJE TaONWI, auarpammMm, rpauKoB, TMPEACTABIATH JaHHBIC B BHJIE TAOIUI], IUarpamm,
rpaguKoB.

Pemate 3amaun opraHM30BaHHBIM IEPEOOPOM BaAPUAHTOB, a TaKXKe C HCIOJIb30BAaHUEM
KOMOHMHATOPHBIX MTPABUII U METOOB.

Hcnonp30Barh onucaTenbHbIE XapaKTEPUCTUKH JIJII MACCUBOB YMCIIOBBIX JAHHBIX, B TOM YHUCIE
CpeHME 3HAYEHUSI U MEPbl PACCEUBAHUS.

Haxoauth 4acToThl 3HAYEHUH W YaCTOTHI COOBITHS, B TOM YHCIIE MOJB3YSACh pe3yjbTaTaMu
MPOBEIEHHBIX U3MEPEHUN U HAOTIOACHUA.

Haxoauts BeposITHOCTH CIIy4alHBIX COOBITUM B M3YYEHHBIX OIBITaX, B TOM YHCII€ B OMBITAX C
PaBHOBO3MOXHBIMU 3JIEMEHTAPHBIMU COOBITHSIMH, B CEpUSAX HCIBITAHUI 10 TIEPBOTO ycIexa, B
cepusx ucnblTaHni bepHyun.

HNMetp npeacTaBieHue o caydyailHOM BETUYMHE U O PaclpeleICHUN BEPOSITHOCTEM.

Nmetpr mpencraBieHre O 3aKOHE OOJBIIMX YHUCEN KaK O MPOSBICHHUM 3aKOHOMEPHOCTH B
CIIy4aifHON M3MEHYMBOCTHU M O POJIM 3aKOHA OOJIBIIUX YKCEN B MIPUPOJAE U OOIIECTBE.



TEMATHYECKOE INTAHUPOBAHHUE
7 KJIACC

KosauvecTBO 4acoB DJIeKTPOHHbIE
. HaumeHoBaHue pa3nesion 7 TeM (undposbie)
Ne i/ EpOrPAMMEI Beero KO;ITpOJIbeIe HpﬁaKanecmle 0GPA30BATETBLHBIE
padoTbI padoThbI pecypen
Bbubnuorexa LHOK
. TlpencTannenne AaHHbX ! 2 https://m.edsoo.ru/7f415fdc
bubnuoTeka HOK
2 OmucaTensHas CraTHeTHKA 8 . https://m.edsoo.ru/7f415fdc
. bubnmmoteka LHOK
3 CatyuaiiHas u3MeHIHBOCTS 6 . https://m.edsoo.ru/7f415fdc
bubnuoreka HOK
4 Brenenne B Teopuio rpagos 4 https://m.edsoo.ru/7f415fdc
5 BepositTHocTh ¥ wacToTa  Clly4ailHOTO 4 1 bubnuoreka HOK
COOBITHS https://m.edsoo.ru/7f415fdc
. bubnuoteka HOK
6 O06o001IeHre, CHCTEMaTU3aIUs 3HAHHUH 5 2 hitps://m.edsoo.ru/7f415fdc
OBIIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME = 34 2 5
8 KIIACC
KoanuecTBo yacos JJIeKTPOHHBIE
o HaumeHoBaHue pas3aenos 7 TeM (uudposbie)
Ne i/ HpOrpaMMEL Beero KOﬁHTpOJIbHI)Ie HpﬁaKanecmle 0GPa30BATEBLHBIE
padoTsI padoThbI pecypeb

bubnuoTeka [HOK
. Hosropenne kypea 7 kacca 4 https://m.edsoo0.ru/7f417fb2
2 OnucartenbHass CTaTUCTUKA. PaccenBaHue 4 bubnuoreka [HOK
JTAHHBIX https://m.edsoo.ru/7f417fb2
3 MHoxecTBa 4 bubnuoreka [HOK



https://m.edsoo.ru/7f415fdc
https://m.edsoo.ru/7f415fdc
https://m.edsoo.ru/7f415fdc
https://m.edsoo.ru/7f415fdc
https://m.edsoo.ru/7f415fdc
https://m.edsoo.ru/7f415fdc
https://m.edsoo.ru/7f417fb2
https://m.edsoo.ru/7f417fb2

https://m.edsoo.ru/7f417fb2

4 BeposaTHOCTE ClIy4aiiHOTO COOBITHUSA 6 1 Eubmiorexa HOK

P ya https://m.edsoo.ru/7f417fb2

bubnuoreka LHOK

> Beenenne B Teopuio rpagos 4 https://m.edsoo0.ru/7f417fb2

. bubnmoreka LHOK

6 Crrygainbie coObITHA 8 https://m.edsoo.ru/7f417fb2

N bubnuoTeka LHOK

7 O0001menue, cucTeMaTH3aIusa 3HaAHUH 4 2 https://m.eds00.ru/7f417fh2
OBILIEE KOJIMYECTBO YACOB I10 I[IPOTPAMME 34 2 1

9 KJIACC
KoanuectBo yacos JJIeKTPOHHbIE
. HaumeHoBaHue pa3zuesioB " TeM (uudposbie)
Ne n/m ——— Beero Kognponbm)le HpﬁaKanecmle 0BpA30BATETBHBIE
padoThI padoThbI pecypesI

bubnuoreka HOK

1 Hostopenue kypca 8 knacca 4 https://m.edsoo.ru/7f41a302

bubnnoreka [HOK

2 DIIeMEHTEI KOMOHHATOPHKH 4 1 https://m.edsoo.ru/7f41a302

3 I'eomerpuyeckas BEpOSITHOCTD 4 Bubmuorexa HOK

p P https://m.edso00.ru/7f41a302

bubnuorexa HOK

4 Henerranus bepuyium 6 1 https://m.edsoo.ru/7f41a302

5 C . 6 bubnuoteka [HOK

fydauHas BeIMHIHA https://m.edsoo.ru/7f41a302

bubnuoTeka [HOK

6 ObodmeHe, KOHTPOITH 10 1 https://m.edsoo.ru/7f41a302
OBIIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 34 1 2



https://m.edsoo.ru/7f417fb2
https://m.edsoo.ru/7f417fb2
https://m.edsoo.ru/7f417fb2
https://m.edsoo.ru/7f417fb2
https://m.edsoo.ru/7f417fb2
https://m.edsoo.ru/7f41a302
https://m.edsoo.ru/7f41a302
https://m.edsoo.ru/7f41a302
https://m.edsoo.ru/7f41a302
https://m.edsoo.ru/7f41a302
https://m.edsoo.ru/7f41a302

IHOYPOYHOE IINTAHUPOBAHHUE

7 KUIIACC
KoJsmyecTBo 4acoB Jara DJIeKTPOHHBbIe HU(POBHIE
Nenn/m  Tema YpoKka Beero K()]-[Tpo,m,]-[],[e HpaKTl/l‘lGCKI/Ie H3ydeHust 06pa30BaTeJ1Ll-Ible
padoThI padoThI pecypchl
1 [IpencrarneHue TaHHBIX B TAOJIHIIAX 1 bubmiorexa HOK
https://m.edsoo.ru/863ec1f8
5 IIpaktuueckue BBIUUCIICHUA m bubnmnoreka HOK
TaOJUYHBIM JAHHBIM https://m.edsoo.ru/863ec324
3 N3Bneuenue u MHTEpNpeTauus 4 bubmmoteka HOK
TaOJIMYHBIX JAHHBIX https://m.edso0.ru/863ec78e
4 [IpakTuyeckas padora "Tabmumbr" 1 1
;  |Ldonsee oo s | o 10K
’ https://m.edsoo.ru/863ed18e
(cronbyarbIX) AMarpaMm
6 UreHne ©  INOCTPOCHHE  JAMArpaMM. 1 bubmmoteka HOK
[Tpumepsl nemMorpadguyeckux JuarpaMmm https://m.edso0.ru/863ed602
7 [IpakTuueckas padota "{uarpammsr” 1 1 ]IWStI/tIgSJ,I:I;I/(srT:eIfjaSOO.I’u /8 63e](_117021(§
8 Yucnossle HaOOPBHI. Cpennee 1 bubnmnoreka HOK
apupMeTHIeCcKoe https://m.edsoo.ru/863ed846
9 Yucnossle HaOOPBHI. Cpennee 1 bubnmnoreka HOK
apupMeTHIeCcKoe https://m.edsoo.ru/863ed846
10 Menanana YHCJIOBOTO Habopa. 1 Bbubnuoreka HOK
Y CTONYHMBOCTD METHAHBI https://m.edsoo.ru/863edb3e
11 Menunana YHCJIOBOTO Habopa. 1
Y cToNYMBOCTh MEANAHBI
12 IIpaxTrueckas pabota "Cpennue 1 1 bubnuotexa HOK
3HaYeHus" https://m.edsoo.ru/863edc6a
13 HamnGomnbmiee m HamMeHbINCE 3HAYCHHS 1 bubmmoreka HOK

YHCJIOBOI'O Ha6opa. Pazmax

https://m.edso0.ru/863ee07a



https://m.edsoo.ru/863ec1f8
https://m.edsoo.ru/863ec324
https://m.edsoo.ru/863ec78e
https://m.edsoo.ru/863ed18e
https://m.edsoo.ru/863ed602
https://m.edsoo.ru/863ed72e
https://m.edsoo.ru/863ed846
https://m.edsoo.ru/863ed846
https://m.edsoo.ru/863edb3e
https://m.edsoo.ru/863edc6a
https://m.edsoo.ru/863ee07a

HauOoJibliee U HauMeHbIEE 3HAYECHUSA

14
4rcioBoro Habopa. Pazmax
15 Haubonpiiee u HavMeHbliiee 3HAYCHUS
qrciIoBoro Habopa. Pazmax
16 Fl’?ggggf;;a;ne 2216{31?)( OESIcaT:Ji\;[{?; Brbmorexa HOK
" ' https://m.eds00.ru/863ee390
CTaTHCTUKA
17 Cry4aiiHasi ”3BMEHYHUBOCTD (IIPUMEPHI) bubsmotexa HOK
https://m.edso0.ru/863ee4bc
18 YacroTa 3Ha4YCHUI B MAaCCHBE JIAHHBIX bubsmotexa HOK
https://m.edso0.ru/863ee69c
19 T'pynnposka bubnuoreka HOK
https://m.eds00.ru/863ee9d0
20 I'ucrorpammsl
bubnuoreka HOK
21 Tucrorpamer https://m.edso0.ru/863eeelc
29 [Ipaktnueckass  pabdora  "Ciydaiinas bubnmnoreka HOK
MU3MEHYHBOCTB" https://m.edso0.ru/863eecc8
23 I'pad, Bepmmna, pedbpo. [IpencraBnenue bubnuorexa HOK
3aJ]auu C MOMOIIBIO Tpada https://m.edso0.ru/863eef52
TENCHb BaJICHTHOCTH BEPIIIHHEI.
24 gl/liﬂf) pé6e(p aﬂ; Cy(l)V(I:MaiDHaSI eSTeHeHB bubmorexa LOK
https://m.edso0.ru/863efOba
BepiHH. [lenb u muki
o5 Henp wu wnwkin. Ilyte B rpade. bubnmnoreka HOK
[IpencraBneHne o CBI3HOCTH rpada https://m.edsoo.ru/863ef236
26 [IpencraBnenne 00 OPHEHTUPOBAHHBIX bubnuotexa HOK
rpadax https://m.edso0.ru/863ef3b2
27 Ciy4alfHbI{ OIIBIT U CITy4aiiHOe COOBITHE bubmorexa IOK
https://m.edso0.ru/863ef4d4
BepositHocTh 1 uyactoTa coObiTHs. Poinb EH6IoTexa ITOK
28 MaJIOBEPOSTHBIX u MIPaKTUYECKU

JIOCTOBEPHBIX COOBITHII B TpUpOJIE U B

https://m.edso0.ru/863ef646



https://m.edsoo.ru/863ee390
https://m.edsoo.ru/863ee4bc
https://m.edsoo.ru/863ee69c
https://m.edsoo.ru/863ee9d0
https://m.edsoo.ru/863eee1c
https://m.edsoo.ru/863eecc8
https://m.edsoo.ru/863eef52
https://m.edsoo.ru/863ef0ba
https://m.edsoo.ru/863ef236
https://m.edsoo.ru/863ef3b2
https://m.edsoo.ru/863ef4d4
https://m.edsoo.ru/863ef646

o01ecTBe
29 Moneta u UrpajibHas KOCTb B TEOPHH 4
BEPOSTHOCTEH
30 [IpakTuueckas paborta "YacroTa 1 1 bubnuoreka HOK
BBITA/ICHHS opJia" https://m.edsoo.ru/863ef8a8
31 FC()JIII;E:I;IIII;;I:H 1/1311?42166}1(:;;1300;3 F;zl\(ﬁf 1 1 bubamotexa HOK
8 " https://m.eds00.ru/863f0186
BeposiTHOCTB ciiy4aifHOTO COOBITHS
30 [ToBTOpeHME, 000011IEeHHE. 1 bubnuoreka HOK
[IpencraBiaeHne TaHHBIX https://m.edso0.ru/863efa24
33 [ToBTOpenue, o6obmenune. OnucaTebHAS 1 bubnuoreka HOK
CTaTUCTHKA https://m.edsoo.ru/863efbaa
34 [ToBTOpenue, o6o6meHNe. BeposTHOCTH 1 bubnmnoreka HOK
CIy4allHOTO COOBITHUS https://m.edsoo.ru/863efecO
OBLIEE  KOJIMYECTBO  YACOB 11O 34 5 5
[TPOTPAMME
8 KVIACC
Ne KosmnuecTBo yacoB Jara JJleKTpOHHBbIe HU(POBBIE
w/n Tema ypoka Beero Konrtpouabnbie Ilpakrunuyeckue W3ysenus o0pa3oBaTebHbIE
padoThbI padoTbI pecypchl
1 [IpencraBnenne npaHHbIX. OnucaTenbHas 1 bubnnoreka HOK
CTaTUCTHKA https://m.edso0.ru/863f029e
2 CnyuaitHas ~ u3MmeHuuBOoCTh.  Cpennue 1 bubnuoreka HOK
YHCIIOBOTO Habopa https://m.edso0.ru/863f03fc
3 Crnydaiiaple  coObITHS. BepostHoctn U 1 bubnuoteka HOK
4aCTOTbI https://m.edso0.ru/863f0578
4 Knaccuueckue MOZEIIH TEOpHH | 4 bubnuoreka HOK
BEPOSITHOCTEH: MOHETa M UTPaJIbHAsI KOCTh https://m.eds00.ru/863f076c
5 OTKJIOHEHUS 1 bubmmorexa IOK

https://m.edso0.ru/863f0a50



https://m.edsoo.ru/863ef8a8
https://m.edsoo.ru/863f0186
https://m.edsoo.ru/863efa24
https://m.edsoo.ru/863efbaa
https://m.edsoo.ru/863efec0
https://m.edsoo.ru/863f029e
https://m.edsoo.ru/863f03fc
https://m.edsoo.ru/863f0578
https://m.edsoo.ru/863f076c
https://m.edsoo.ru/863f0a50

Bbubnuorexa LHOK

6 Jlucnepens ncnosoro Habopa https://m.edso00.ru/863f0a50
7 CrangapTHO€  OTKJIOHEHHUE  YHCIIOBOT'O bubanoreka HOK
Habopa https://m.edsoo.ru/863f0bfe
8 JlnarpaMMbl paccenBaHUs Eubmiorexa HOK
p p https://m.edso00.ru/863f0eab
9 MHOXECTBO, ITOIMHOKECTBO bubmmorexa HOK
» IO https://m.eds00.ru/863f1180
10 Omneparuu HaJ MHOKECTBaMU: bubnuoteka HOK
00beIUHEHNE, IEPECEUCHHUE, JOTOTHCHHE https://m.edso0.ru/863f143c
o |Cochoma oo wan s e
PACTPEIETHTENHOS, BTIOYCHHUA https://m.eds00.ru/863f1784
bubnnoreka LHOK
12 I'paduueckoe mpeacTaBIeHIEe MHOXKECTB https://m.eds00.ru/863F198¢
KontposbHas pabora 1o TEMaM
13 " "
Cratuctuka. MHOXecTBa
14 OnemeHTapHbie  coObiTHs.  ChyuaiiHbie bubnuoteka HOK
COOBITHS https://m.edsoo.ru/863fldec
15 brnaronpusitcTByromnme JIIeMEHTapHbIE bubnuoreka HOK
coObITHS. BeposTHOCTH COOBITHIA https://m.edsoo.ru/863fldec
16 brnaronpusitcTByromnme JIIeMEHTapHbIE bubnuoreka HOK
coObITHS. BeposTHOCTH cOOBITHIA https://m.edso0.ru/863f1f72
OnbITH c paBHOBOBMO)KI:IJI)IMI\/’I Eubmiorexa [IOK
17 JNIeMEHTapHBIMU COOBITUAMU. ClydalHbIHI https://m.eds00.ru/863f21ca
BBIOOD - .
18 SIHGI;I?I’{ITa HLIM(I:/I CO6LITII)/I?;I{I/(I) BOCS:JI\I/I 0";;‘;23 bubmorexa HOK
p ’ i https://m.edso0.ru/863f21ca
BBIOOD
[IpakTnueckass  pabora OneiTel  © EuGanorexa ITOK
19 PaBHOBO3MOXKHBIMH JIIeMEHTapHBIMU

coOpITUAMA"

https://m.edso0.ru/863f235a



https://m.edsoo.ru/863f0a50
https://m.edsoo.ru/863f0bfe
https://m.edsoo.ru/863f0ea6
https://m.edsoo.ru/863f1180
https://m.edsoo.ru/863f143c
https://m.edsoo.ru/863f1784
https://m.edsoo.ru/863f198c
https://m.edsoo.ru/863f1dec
https://m.edsoo.ru/863f1dec
https://m.edsoo.ru/863f1f72
https://m.edsoo.ru/863f21ca
https://m.edsoo.ru/863f21ca
https://m.edsoo.ru/863f235a

Bbubnuorexa LHOK

20 Jlepeo https://m.edsoo.ru/863f2a4e
2 cyiicermosamme momelt neptmnt, corin ubmorera LOK
MECTY THCTIOM BEpILIHH 1 THCTOM pEGEp https://m.edsoo.ru/863f2bac
22 [IpaBmiio yMHOXKEHUA bubmmorexa LOK
https://m.edsoo.ru/863f2cd8
23 [IpaBusI0 YMHOXKEHUS bubmorexa TOK
https://m.edsoo.ru/863f2e36
bubnuoreka OK
24 TporusononoxHoe codprTHe https://m.edsoo.ru/863fL21f8a
o5 Huarpamma Diinepa. OObeauHeHUE W bubnuoreka HOK
NepecedeHUue COOBITHIA https://m.edso0.ru/863f3214
26 HecoBmectHble COOBITHSL. ®opmyna bubnuoreka HOK
CIIO’KEHHS BEPOSITHOCTEM https://m.edso0.ru/863f3372
27 HecoBmecTtHbie COOBITHSL. dopmyia bubnuoreka HOK
CIIO’KEHUS BEPOSTHOCTEH https://m.eds00.ru/863f3764
28 Verowmn  seponmmoers.  Hesamnomie BuGmorera 10K
cOBLITIA https://m.edso0.ru/863f38ae
29 Verowmn  seponmmoets.  Hesasnomie BuGmiorera 10K
https://m.eds00.ru/863f3b06
cOOBITHS
30 IIpencrasnenue ciry4aitHOro 3KCIIEpUMEHTa bubnuoreka HOK
B BHJIE JIepeBa https://m.edso0.ru/863f3cbe
31 [IpencraBnenue ciry4ailHOroO SKCIIEPUMEHTA bubnuoreka HOK
B BUJIE JIepeBa https://m.edso0.ru/863f3f20
30 [ToBropenue, o6obmenue. IlpeacraBienue bubnuoreka HOK
naHHbIX. OnucarenpHas CTaTUCTUKA https://m.eds00.ru/863f4128
33 [ToBTOpenue, o6o6menue. ['pador ﬁgg;?ﬁ;.eezzoo.ru /863 fgé)f;
34 KontponbHas pabota no TeMaM



https://m.edsoo.ru/863f2a4e
https://m.edsoo.ru/863f2bac
https://m.edsoo.ru/863f2cd8
https://m.edsoo.ru/863f2e36
https://m.edsoo.ru/863f2f8a
https://m.edsoo.ru/863f3214
https://m.edsoo.ru/863f3372
https://m.edsoo.ru/863f3764
https://m.edsoo.ru/863f38ae
https://m.edsoo.ru/863f3b06
https://m.edsoo.ru/863f3cbe
https://m.edsoo.ru/863f3f20
https://m.edsoo.ru/863f4128
https://m.edsoo.ru/863f4312

"Cnyuvaiinple  coObITHS.  BeposTHOCTB.
I'padnr"
OBUIEE KOJIMYECTBO YACOB 1o 34 5 1
[MPOI'PAMME
9 KJIACC
KosmmmuecTBo yacos Jara DJIeKTpPOHHbIe NHM(POBbIE

Nen/m  Tema YpoKa Beero K()HTp()ﬂ],HLIe HpaKTI/I‘IGCKI/Ie e oﬁpasosaTeJIbele

padoThI padoThI pecypcbl

1 [IpencraBneHue JaHHBIX 1 Brbmuozexa HOK

https://m.edso0.ru/863f47ea

2 OnucarenpHas CTaTUCTUKA 1 bubmorexa LIOK

https://m.edso0.ru/863f47ea

3 Omneparuu HaJ COOBITHUMU 1

4 HezaBucumocTh coObITUI 1

5 KoMOuHaTopHOE paBUiI0 YMHOXKEHUS 1 bubmorexa LIOK

https://m.edso0.ru/863f4e16

6 [lepecranoBku. @akropuan. Coueranus u 1 bubnnoreka HOK
YHCIIO COYETAaHUN https://m.edso0.ru/863f4e16

bubnnoreka OK

! Tpeyrompink Hackass . https://m.edsoo.ru/863f]é014
IIpaktnyeckas pabora "Beruucienue

8 BEPOATHOCTEN C HCTIONB30BAHMEM | 4 1 bubnnoreka HOK
KOMOMHATOPHBIX (DYHKIUH SIIEKTPOHHBIX https://m.eds00.ru/863f5208
Tabur"

I'eomerpuueckas BEPOATHOCTb.

9 Cayvaiinplif BBIOOp TOUKH U3 (PUTYpHI HA 1 bubnuoreka HOK
IUIOCKOCTH, U3 OTpe3Ka, U3 JyI'd https://m.edso0.ru/863f5884
OKPY>KHOCTH

10 I'eomerpuyeckas BEPOATHOCTD. 4 bubnuoreka HOK
CryuaifHblii BBIOOp TOYKH U3 GUTYpHI Ha https://m.eds00.ru/863f5a50



https://m.edsoo.ru/863f47ea
https://m.edsoo.ru/863f47ea
https://m.edsoo.ru/863f4e16
https://m.edsoo.ru/863f4e16
https://m.edsoo.ru/863f5014
https://m.edsoo.ru/863f5208
https://m.edsoo.ru/863f5884
https://m.edsoo.ru/863f5a50

IUIOCKOCTH, W3 OTpe3Ka, W3  Jyrd
OKPYXKHOCTH

I'eomeTpuueckas BEPOSTHOCTD.
Cayvaiinelii BEIOOp TOUKH U3 (pUTYpHI HA

bubnuorexa LHOK

1 IUIOCKOCTH, W3 OTpPEe3Ka, W3 JIyI" https://m.edsoo.ru/863f5bfe
OKPYKHOCTH
I'eomeTpuueckas BEPOSTHOCTb.

12 CrydaiiHpIii BBIOOp TOYKH W3 (PUTYPHI Ha bubnuoreka HOK
IUIOCKOCTH, W3 OTpe3Ka, W3 Jyrd https://m.eds00.ru/863f5e10
OKPY>KHOCTH

13 Ucnbitanue. Ycnex u Heypaua. Cepus bubnuoreka LHOK
UCIIBITaHHIA JI0 IEPBOTO ycrexa https://m.eds00.ru/863f6162

14 Ucneitanne. Yenex u Heynada. Cepus bubnuoreka HOK
UCIBITAHKI JI0 IIEPBOTO yCIexa https://m.edso0.ru/863f6356

15 Ucneitanne. Yenex u Heynada. Cepus
WCIIBITAHUH JIO TIEPBOTO ycIexa

16 Ucneitanusa bepnymu.  BepostHOCTH bubnnoreka HOK
COOBITHI B CepUH HCTIbITaHU# bepHysin https://m.edso0.ru/863f64d2

17 Ucneitanus bepaymu.  BepositHocTn bubnuoteka HOK
COOBITHI B cepuu HCTIbITaHu# bepHyimn https://m.edso0.ru/863f6680

18 [Ipaktnueckas  pabora  "HcmbelTaHus bubnuoreka HOK
beprnymmn" https://m.eds00.ru/863f67de

19 CrnydaiiHasi BeIMYMHA U paclpenesieHne bubnuoteka HOK
BEPOSITHOCTEH https://m.edsoo.ru/863f6b44

20 MaremaTtuueckoe 0XKUJTaHUE u bubnmmoreka HOK
JMCTIepCHUs] CITy4aitHON BeTMUHHBI https://m.edsoo.ru/863f6da6

2 xax recpermeotoro cpenmero smadenn Bubmiorera LOK

https://m.edso0.ru/863f6f86
BEJTMYUHBI

22 [TonsTHE 0 3aKOHE OONBIIUX YUCEI bubmorexa HOK

https://m.edso0.ru/863f72c4

23 W3mepeHue BepoOATHOCTEH C MOMOIIbIO bubnuoreka HOK



https://m.edsoo.ru/863f5bfe
https://m.edsoo.ru/863f5e10
https://m.edsoo.ru/863f6162
https://m.edsoo.ru/863f6356
https://m.edsoo.ru/863f64d2
https://m.edsoo.ru/863f6680
https://m.edsoo.ru/863f67de
https://m.edsoo.ru/863f6b44
https://m.edsoo.ru/863f6da6
https://m.edsoo.ru/863f6f86
https://m.edsoo.ru/863f72c4

4acTOT https://m.eds00.ru/863f7652
24 [Tpumenenne 3akoHa OOJBIINX YHCENT 1 ﬁgggﬁ;ﬁi%asoo.ru /863 fl%lﬁlé
o5 O0o001enue, cucreMaTu3alys 3HaHMI. 1 bubanoreka LHOK
[pencraBneHne TaHHBIX https://m.eds00.ru/863f783c
2 O000mmenue, cucreMaTH3alys 3HAHUIA. 1
OnucarenapHas CTaTUCTHKA
27 ipencrasnenme. mammnt. Onmcaromns, | 1 Butmorexa IOK
CTaTHCTIKA https://m.edso0.ru/863f893a
28 OO6oO1IeHre, cucTeMaTH3alus 3HaHHUI. 1 bubnmmoreka LHOK
BeposTHOCTh CIy4aiftHOTO COOBITHS https://m.edsoo.ru/863f7ade
29 Bepommmoon,  oryeaiivord . cobuma, | 1 Bumiorexa LOK
DMEMEHTE! KOMOUHATOPHKI https://m.eds00.ru/863f7c9c
30 O0o001enue, cucreMaTu3alys 3HaHUI. 1 bubnuoreka LHOK
DreMeHThl KOMOUHATOPUKH https://m.edsoo.ru/863f7e54
3 ronenm rowGmmopen. Crysaiime | 1 Bumtorers LOK
N https://m.eds00.ru/863f8408
30 OO6o0menre, cucTeMaTu3anus 3HAHHI. 1 bubnuoteka HOK
CoyuaifHble BETMYMHBI M PACIPEICICHUS https://m.edsoo.ru/863f861a
33 Hrorosas KoHTpoOJIbHAS paboTa 1 ﬁggi?/or;.e;izoo.ru /863 f]élk%lé
34 O06001enue, cucTeMaTH3alusa 3HaHUH 1
OBIIIEE KOJIMYECTBO YACOB 1o 34

[TPOTPAMME



https://m.edsoo.ru/863f7652
https://m.edsoo.ru/863f7116
https://m.edsoo.ru/863f783c
https://m.edsoo.ru/863f893a
https://m.edsoo.ru/863f7a4e
https://m.edsoo.ru/863f7c9c
https://m.edsoo.ru/863f7e54
https://m.edsoo.ru/863f8408
https://m.edsoo.ru/863f861a
https://m.edsoo.ru/863f8b56

MPOBEPSIEMBIE TPEGOBAHUS K PE3YJIbTATAM OCBOEHMSI OCHOBHOM

OBPA3OBATEJIbHOM ITPOT' PAMMBI

7 KIIACC
Kon .
pOBeEpsIEMOro IIpoBepsiembie _Tpe/METHbIE  Pe3YJIbTAThl  OCBOGHHSI  OCHOBHOI
0o0pa3oBaTeJbHOMH MPOrPaMMbl OCHOBHOTI'0 0011ero 00pa30BaHUs
pe3yJabTarta
5 BeposiTHOCTB U cTaTUCTHKA
Uwurare wuHOpManmio, MpeACTaBICHHYIO B Ta0OnuIax, Ha JUarpaMmax,
5.1 MIPEACTABISITh JAaHHBIE B BUJE TAOJHUIl, CTPOUTHh AUArpaMMbl (CTOJIOMKOBBIC
(crosb4aTkie) M KPYroBbie) MO MAaCCHBAM 3HAYCHUN
59 OnuceiBaTh UM HMHTEPIPETUPOBATH  pEAJIbHbIE  YHCIIOBBIE  JaHHBIC,
' MIPEACTABJICHHBIC B TA0IHUIAX, HA qUarpaMmax, rpadukax
Hcnonp30Barh 119 ONHUCAHUSA JAHHBIX CTATUCTHYECKUE XapaKTEPUCTHUKHU:
5.3 cpenHee apudmernyeckoe, MeIuana, HanOOoJIbIee U HAUMEHBIIIEE 3HAUCHUS,
pazmax
HMMeTp mnpencraBieHue O CIy4ailHOM W3MEHUYMBOCTM Ha IpUMepax IIeH,
54 (bU3HIECKUX BEJINYUH, AHTPONOMETPUUYECKUX JTAHHBIX, UMETh
IIPEACTABJICHUE O CTATUCTUYECKON YCTOMYUBOCTH
8 KUIIACC
Kon .
IPOBEPHEMOTO IIpoBepsiemble _MpeIMeTHbIE  Pe3yJIbTAThl  OCBOCHHsI  OCHOBHOM
o0pa3oBaTe/ibHOI NPOrpaMMbI OCHOBHOTO 00111eT0 00pa30BaHUs
pe3yJbTara
5 BeposiTHOCTB U cTaTUCTHKA
W3Bnekarb u mpeoOpa3oBbiBaTh MHGOPMAIUIO, MPEACTABICHHYIO B BHUJEC
5.1 Tabnul, auarpaMM, rpaukoB, MPEACTaBIATh JaHHbIE B BUJE TaOHIl,
auarpamm, rpadukos
OnuceiBaTh JaHHBIE C MOMOIIBK) CTATUCTHUYECKUX IOKa3aTeseil: CpelHUux
5.2 3HaYeHUH M Mep paccenBaHus (pa3max, JUCHEpCUss M CTaHJapTHOE
OTKJIOHCHHE)
53 Haxoauth 4acTOThl YMCIOBBIX 3HAUYEHUNM U YACTOTHI COOBITUI, B TOM YHUCIIE
' 0 pe3yNbTaTaM U3MEpPEeHHU U HaOI0IeHU I
HaxomuTh BEpOSTHOCTH CIIy4ailHBIX COOBITHII B OMBITaX, 3Hask BEPOSATHOCTH
5.4 AJIEMEHTapHBIX COOBITUI, B TOM YHCJE B OMNBITaX C PAaBHOBO3MO>KHBIMHU
AJIIEMEHTAPHBIMU COOBITUSIMU
55 Hcnonk3oBath Tpadudeckue MOAETH: JEPEBO CIYYAHOTO IKCIEPUMEHTA,
JyarpaMMsl Diiepa, YuciIoBas mpsimMas
OnepupoBarh TOHATHSMHU: MHOXECTBO, TTOJMHOXECTBO; BBIIOJHATh
5.6 orepary HaJ MHOXKECTBAMU: OOBbEIMHEHHE, MepeceueHue, IOMOTHEHUE;
MIEPEYHCIIATH JIEMEHTHI MHOKECTB, TPUMEHSATHh CBOMCTBA MHOYKECTB
Hcnons3oBarhk Tpaduyueckoe MpeCcTaBIeHNEe MHOXKECTB M CBS3€H MEXIY
5.7 HUMH JUIsl ONMCAHUs NPOLIECCOB M SIBICHHUI, B TOM YHUCJE MPU PELICHUU

3a/1a4 U3 IpYrux yueOHbIX MPEIMETOB U KypCOB



9 KJIACC

rff)(:)l:sepﬂeMoro IIpoBepsiembie _Tpe/IMETHbIE  Pe3yJIbTAThl  OCBOCHMs OCHOBHOM
0o0pa3oBaTeJbHOM MPOrPaMMbl OCHOBHOTI'0 001ero 00pa30BaHUs
pe3yJbTara
9) BeposiTHOCTB U cTaTUCTHKA
W3Bnekatb u 1npeoOpa3oBbIBaTh HMH(OpMAIMIO, MPEACTABICHHYIO B
5.1 pa3IMYHBIX HCTOYHHMKAX B BHUAC TaOauIl, Jauarpam™m, TpaduKoB,
NPEJCTaBIATh JaHHbIE B BUJE TAaOJHII, AUarpamMm, rpadukoB
59 Pemate 3amaum OpraHuM30BaHHBIM MEpeOOPOM BAPHAHTOB, a TaKXKe C
MCIIOJIb30BaHNEM KOMOUHATOPHBIX IIPABUI U METO/IOB
53 Hcnonb30BaTh OnucaTeNbHBIE XapaKTEPUCTUKU JUISI MAaCCHUBOB YHMCIIOBBIX
JaHHBIX, B TOM YHUCJIE CPEHNUE 3HAUYEHUSI U MEPBI PACCEUBAHUS
54 HaxoauTb 4yacTOThI 3HaU€HUN U YaCTOTHI COOBITUS, B TOM YHCJIE MOIb3YSICh
' pe3yJibTaTaMu POBEACHHBIX U3MEPEHUHN M HAOJIFOICHUN
HaxonuTte BEpOSTHOCTH CIy4alHBIX COOBITHI B M3yYCHHBIX OIBITAX, B TOM
5.5 Yuclieé B OMNbBITaX C PABHOBO3MOXKHBIMH DJJIEMEHTAPHBIMH COOBITHUSIMHU, B
CepUsiX MCHIBITAHUN J10 IIEPBOI0O yCIeXa, B CEpUsAX UCIbITaHUN bepHyiun
56 Nwmets NPECTABICHAE O CIIy4YallHOM BEIWYMHE H O paCHpeAcIICHUH
BEpPOSITHOCTEMN
HmeTs mpencraBieHne O 3aKOHE OOJIBIIMX 4YHCEN KaK O MPOSBICHUU
5.7 3aKOHOMEPHOCTH B CIYYallHOM M3MEHYHMBOCTH W O POJH 3aKOHA OOJIBIIMX
qrcel B MPUPO/JIE U 00IIecTBe
IMPOBEPAEMBIE 2JIEMEHTbBI COAEP KAHUSA
7 KJIIACC
Kon IIpoBepsieMbIi 3J1EMEHT COACPKAHUS
5 BeposiTHOCTB M cTaTHCTHKA
[IpencraBnenure aHHBIX B BHJE TaOnMI, auarpamm, rpadukoB. 3arnoiHEHHE
51 Ta0NWIl, YTEHHE U TIOCTPOEHHE JuarpamMM (CTONOMKOBBIX (CTONOYATHIX) H
' KpyroBeIx). UteHune rpadukoB peanbHbIX IpolreccoB. M3Bneuenue nHpopmanuu
U3 AMarpaMm U TaOJMll, UCTIOJIb30BaHUE U MHTEPIIPETALUS TAHHBIX
OnwucartenpHas CTaTUCTHKA: CpelHee apupMeTHYecKoe, MeauaHa, pasMmax,
5.2 HauOoJblllee W HauMEHbIIEEe 3HAueHUss Habopa YMCIOBBIX JaHHBIX. [Ipumepsl
CIIy4YaliHOM U3MEHYUBOCTH
CayvailHplid SKcIepUMEHT (ONMBIT) M ciydaiiHoe coObiTHe. BeposTHOCcTh U
5.3 gactoTa. Ponb ManoBEpOSITHBIX W NPAKTHUYECKU JOCTOBEPHBIX COOBITUH B
npupojie u B obiecTse. MoHeTa U UrpajibHast KOCTh B TEOPHH BEPOSITHOCTEH
I'pad, Bepmmna, pedpo. Crenens BepmuHbl. Yncno pédep U cyMMapHasi CTENEHb
54 BepmuH. [IpencraBnenue o cBs3noctu rpada. llenu u nuxmel. [lytn B rpadax.
O6xox rpada (ditnepoB myth). [IpeacraBnenue o0 OpHEHTHPOBaHHOM Tpade.
Pemenue 3ana4 ¢ momouisio rpadoB




8 KVIACC

Kon IIpoBepsieMblii 31eMeHT COepPKAHUSA
5 BeposiTHOCTB U cTaTHCTHKA
5.1 [IpencraBienue JaHHBIX B BUJE TAOJIUIL, JHAarpaMm, rpadukoB
59 MHOX€eCTBO,  JIEMEHT  MHOXECTBa, IOJAMHOXecTBO.  Omepauuu  Haj
MHOKE€CTBaMU: 00bEAMHEHUE, TIepeceUeHHE, JOMOTHEHUE
53 CaoiicTBa omepanuii HajJ MHOXECTBAMHU: IEPEMECTUTEIIBHOE, COYETATENIbHOE,
pacnpeesnTeNnbHOe, BKIIOYEHMS
54 Hcnons3zoBanue rpacbnqecxorf) MIPEACTABICHUS] MHOXECTB JUIs  ONMCAHUS
peaJIbHBIX MTPOLIECCOB U SIBJICHUH, IPU PELIEHUH 3a]1a4.
55 W3mepenue paccenBaHus JaHHBIX. Jlucmepcuss M CTaHAAPTHOE OTKIOHEHHE
YHICIIOBBIX HAOOpOB. J[MarpamMma paccerBaHUs
OneMeHTapHble  coObITUs  ciydailHoro  ombiTa.  CilyyaiiHble  COOBITHS.
56 BepositHocTi  coObITHIA.  ONBITBI ¢ PAaBHOBO3MOXKHBIMH  3JI€MEHTapHBIMHU
coOprTussMu. CiiydaiiHbiil BbIOOp. CBsI3b MEXAY MAJOBEPOATHBIMH M MPAKTUYECKU
JIOCTOBEPHBIMH COOBITUSIMU B IPUPO/JIE, OOIIECTBE U HAYKE
HepeBo. CBolicTBa /1€peBbEB: €IMHCTBEHHOCTb IyTH, CYIIECTBOBAHUE BHUCSYEH
5.7 BEPILUHBI, CBSI3b MEXAY YHCIOM BEpIIUH U yrciioM p&dep. [IpaBuino ymMHOKEHHUS.
Pemenue 3aau ¢ momonisio rpagos
58 [TporuBononoxHbie coObITUs. J(narpamMma Diinepa. O0beIMHEHUE U TIEPECEUYCHUE
coObITuii. HecoBMecTHbIe coObITHS. DOpMyIia CIOKEHHS BEPOSITHOCTEN
59 YcnoBHas BeposTHOCTb. [IpaBmiio ymMHOKeHHs. He3aBrucHMBIe COOBITHS
510 [IpencraBnenue skcneprMeHTa B BUJE JAepeBa. PemeHue 3agau Ha HaXOXKJIECHUE
BEPOSITHOCTEN C MOMOIIBIO J€pPEBa CIIy4ailHOr0 SKCIIEpPUMEHTA, Auarpamm Jditiiepa
9 KJIACC
Kona ITpoBepsieMblii 3JIEMEHT COJePKAHUS
5 BeposTHOCTB U CTaTUCTHKA
[IpencraBnenne AaHHBIX B BHJE TaOiWl, Juarpamm, rpaduKoB, MHTEpIpETalus
5.1 MaHHBIX. UTeHHWe M TMOCTpOCHHE TaONuIl, auarpamm, rpauKoB MO peaTbHBIM
JTAHHBIM
5.2 [TepecTanoBkH U pakTOpHaI
5.3 CoueTaHus ¥ YUCIIO COUYETAHUN
5.4 Tpeyronbauk [lackans. Pemenne 3a1a4 ¢ UCMONIb30BaHHEM KOMOMHATOPHKHU
55 ['eomeTpuyeckast BepoaTHOCTh. CiydaliHbIN BBIOOpP TOYKU U3 PUTYPHI HA TIIIOCKOCTH,
U3 OTpe3Ka U U3 IyTU OKPYKHOCTH
5.6 UcnbiTanue. Ycnex u Heyaadya. Cepusi HCIIBITAHUIM 10 TIEPBOrO ycrexa
57 Cepust wucnbitanuii  beprymm. BeposTHOCTH COOBITHII B CEpUM  HCTBITAHUN
bepnymm
5.8 CitydaiiHasi BEIMYMHA U pacipeiesIeHne BEpOSITHOCTEN
59 MaremaTtnueckoe oxkufaHue U aucrepcus. [IpuMepsl MaTeMaTHUECKOTO 0XKHUJIaHUS
KaK TEOPETUYECKOTO CPEAHETO 3HAUEHUS BEITMUNHBI
510 Marematuueckoe OKHUJIaHUE U TUCIIEPCUs CIIy4allHON BEJIMYMHBI «UHUCIIO YCIIEXOB B

cepuu ucnbslTannii beprymm»



5.11

[Tonsarue o 3akoHe GonbIIUX YKcell. M3MepeHne BepoITHOCTEH ¢ MOMOIIbIO YacToT.

Poiib 1 3HaYeHHE 3aK0HA OOJILIINX YHCET B Impupoac u O6HI€CTBC

ITPOBEPAEMBIE HA OI'D 110 MATEMATHUKE TPEBOBAHUS K PE3YJIBbTATAM
OCBOEHHSA OCHOBHOM OBPA3OBATEJBLHON ITPOT'PAMMBI OCHOBHOT'O

Kon

OBLIET'O OBPA3OBAHUA

HpOBepﬂeMble TpeﬁoBaHI/lﬂ K IPEIAMETHBIM pe3yJibTaTaM OCBOCHUA

NPOBEPSIEMOr0 OCHOBHOI oOpa3oBaTe/IbHOM NMPOorpaMmMbl OCHOBHOI0  00mIero

TpeOOBaHMS

o0pa3zoBaHusi Ha ocHoBe PI'OC

YMeHue onepupoBaTh NOHATHUSAMU: MHOYKECTBO, IOJIMHOKECTBO, OIEpaluu
HaJ MHOXXECTBaMHU; YMEHHE ONEepUPOBATh MOHATUAMHU: Ipad, CBA3HBIN rpad,
JIEPEBO, LMKJ, IPUMEHATh WX IPU PELICHUU 3aJ]ad; YMEHHE HCII0JIb30BaTh
rpaduyueckoe MpeacTaBIeHUe MHOXKECTB ISl OMUCAHUSl PealbHBIX MPOILIECCOB
¥ SIBJICHUH, IPY PEUICHUH 33/1a4 U3 JPYTUX y4eOHBIX IPEAMETOB

YMeHue OonepupoBaTb IMOHATHSAMH: OIPEIEICHUE, aKCHOMa, TEopeMa,
JI0Ka3aTeNIbCTBO; YMEHHUE PACIIO3HABATH HUCTUHHBIC U JIO)KHBIE BBICKA3bIBAHMS,
IIPUBOAUTH IIPUMEPBI U KOHTPIIPUMEPBI, CTPOUTH BBICKA3bIBAHUS U OTPULIAHUS
BBICKa3bIBAaHUI

VYMeHue onepupoBaTh NOHATUSAMU: HATypalbHOE YUCIIO, IPOCTOE U COCTABHOE
YHUCII0, AETUMOCTh HAaTYypaJIbHBIX YHCEII, MPU3HAKU JETMMOCTH, LIEJ0€ YHCIIO,
MOJyJIb YKcia, OOBIKHOBEHHAs APOOb U JeCATHYHAs IpOOb, CTAaHAAPTHBIA BUJ
YuCla, PAlMOHAIBHOE YHUCIIO, HPPAMOHAIBHOE YHCIIO0, apu(PMETHUECKUM
KBaJpaTHbI KOPEHb; YMEHHUE BBINOJHATh JEHCTBUS C YUCIAMHU, CPABHUBATh U
YIOOPSAOYMBATh YHCIA, MPEACTABIATh YWCIA HAa KOOPAMHATHOW NPSMOM,
OKpYIUIATh 4YHWCJA; YMEHUE JieJlaTh NPUKUAKY U OLEHKY pe3yJbrara
BBIYHCIICHUH

YMeHue onepupoBaTh MOHATHSAMH: CTENEHb C I€JIbIM  [OKa3aTeseM,
apupMeTHUeCKuil KBaJpaTHBIII KOpEeHb, MHOTOWIEH, airedpanyeckas ApoOb,
TOKJIECTBO; 3HAKOMCTBO C KOPHEM HaTypaJIbHOM CTENEeHH OOJbIlIE €IMHUIIBI;
YMEHUE BBINOJIHATH PACUETHI 10 (hopMysIaM, Ipeodpa3zoBaHus LENbIX, JPOOHO-
pallMOHANBHBIX BBIPAKEHUH U BBIPAKEHUH C KOPHSAMH, pa3IOKEHUE
MHOTOWJI€Ha Ha MHOXXWTENHM, B TOM 4YHCIE C HCIOJb30BaHUEM (HopMys
Pa3HOCTH KBaJpaTOB U KBaJipaTa CyMMbI U Pa3HOCTH

YMeHnue onepupoBarh NOHATUSAMU: YHUCIOBOE PABEHCTBO, YPABHEHUE C OJTHOU
MIEPEMEHHOM, YMCIIOBOE HEPABEHCTBO, HEPABEHCTBO C IIEPEMEHHOW; yMEHUE
pemiate JMHEWHbIE U KBaJpaTHbIE YpaBHEHHS, IPOOHO-pallMOHAIbHbBIE
YpaBHEHUS C OJHOM MEPEMEHHOU, CHUCTEMBbI JABYX JMHEWHBIX YpPaBHEHUMU,
JTUHEHHBIE HEPABEHCTBA M UX CHCTEMBI, KBaJpaTHBIE U APOOHO-PAIIMOHAIBHEBIE
HEpPAaBEHCTBA C OJIHOM NEPEMEHHOW, B TOM YHUCJE TMPU PEUICHUM 3aJad U3
JpyrUX TMpPEeIMETOB M NPAKTHUYECKHUX 3a4ad; YMEHHME MCIIOJIb30BaTh
KOOPJIMHATHYIO TPSMYI0O MU KOOPJAMHATHYIO IUIOCKOCTH IS H300pakKeHUS
pELIEHUI YPaBHEHU, HEPABEHCTB U CUCTEM

YMeHue onepupoBaTh MOHATUAMH: (QyHKIMS, TpapuKk QYHKIUH, HYIH
GYHKIMHM, TPOMEXKYTKH 3HAKOIOCTOSIHCTBA, IPOMEXYTKH BO3pacTaHUs,
yObIBaHUs, HauOoJbIIee W HauMEHbIIee 3HadeHUs (YHKIUM;, YMEHHE
OIepUPOBAThH MOHATUAMU: IpsiMasi IPONOPLIUOHATBHOCTD, TUHEHHAs (YHKIIHS,



KBagpaTHuHas  (QyHKIUs, oOpaTHas MPONOPLHMOHAIBHOCTH, Mapadora,
runepbosa; yMeHue CTpouTh rpaduku GyHKIHUN, UCIIONB30BaTh rpaduKu s
OTIpeNIeJIeHUs] CBOMCTB MPOIECCOB M 3aBUCHUMOCTEW, Ui pElIeHHs 3a7a4d M3
IpYyruX y4eOHBIX TMPEIMETOB M pPEaTbHON JKH3HH, YMEHHUE BBIpaXaTh
¢dopMynaMu 3aBUCIMOCTH MEX]Ty BETMUYMHAMU

YMeHue onepupoBaTh HOHATHSAMHE: TOCIEIOBATEIBHOCTD, apu(MeTHuecKas u
reoMeTpuyecKkas IIpOrpeccuy; yMeHue UCIOJIb30BATh CBOMCTBa
1OCJIEeI0BAaTeNbHOCTEH, (POPMYNIBI CyMMBI M OOILIEr0 WieHa NPHU pPELICHUU
3ajiay, B TOM 4YMCJI€ 3a]a4 U3 APYruX y4eOHBIX PEIMETOB U peallbHON KU3HU

VYMeHue pemaTh 3ajjaud pa3HbIX THUIIOB (B TOM YHUCIIE HA IMPOLEHTHI, J0JIU U
4acTH, IBM)KEHHE, padoTy, IIEHy TOBapOB M CTOMMOCTbH IOKYIIOK M YCIYT,
HQJIOTH, 3aJaud U3 o00JacTH YOpaBI€HHUA JIMYHBIMM M CEMEHHBIMU
¢uHaHCAMM); YMEHHE COCTaBJIATH BBIPAKCHUS, ypaBHEHMS, HEPAaBEHCTBA H
CUCTEMBI 10 YCJIOBHIO 3aJadyd, HCCIECNOBATh IIOJyYEHHOE pEIIECHUE U
OLICHUBATh MIPaBAOIN0100HOCTb MOTYYEHHBIX PE3YJIHTATOB

10

11

YMeHne omnepupoBaTh MOHATUSMH: (QHUrypa, TOYKa, OTPE30K, MpsiMas, JIyd,
JOMaHasl, yroj, MHOTIOYI'OJbHHUK, TpPEYroJbHUK, PpPaBHOOEAPEHHbIH U
PaBHOCTOPOHHHUM TPEYrOJBHUKHU, INPAMOYTOJbHBIM TPEYrOJbHUK, MEAHAHA,
OucceKTpuca M BBICOTa TPEYTOJIbHUKA, YETHIPEXYTOJIbHUK, Hapajjiesorpamm,
pPOMO, MPSIMOYTOJIBLHUK, KBAJIPAT, TPACLUs; OKPY>KHOCTh, KPYT, KacaTeiabHas;
3HAKOMCTBO C IIPOCTPAHCTBEHHBIMH (PUTypaMu; YMEHUE pelIaTh 3aJjau, B TOM
YUCJIEe U3 NOBCEAHEBHOM JKM3HU, HA HAXOXIACHUE T€OMETPUYECKUX BEIMYHH C
IPUMEHEHUEM M3YUYEHHBIX CBOUCTB QUIyp U (aKTOB

YMeHue  omnepupoBaTh  MOHSATHAMHU:  PABEHCTBO  (UTYp, PaBEHCTBO
TPEYroJbHUKOB; NapaJlIeIbHOCTh U HNEPHEHIUKYISIPHOCTb MPSMBIX, Yroil
MEXIy MPSIMBIMH, MEPICHINKYISIP, HAKIOHHAS, MPOCKIHs, 1mojodue ¢uryp,
HOJ00HBIE TPEYrOJbHUKH, CUMMETPHUsSI OTHOCUTEIIBHO TOYKM U IPSIMOM;
YMEHHME paclo3HaBaTb pPABEHCTBO, CHUMMETPUI0O M moaobue  ¢uryp,
NapauIeIbHOCTD U NEPIEHIUKYIIPHOCTD IPSIMBIX B OKPYXKAIOLIEM MUpE

YMeHue onepupoBath NOHITHSIMU: JUIMHA, PACCTOSIHUE, YO (BEIMYMHA yTIa,
CHHYC M KOCHUHYC yTJjla TPEYroJbHUKA), TUIOIIA/Ib; YMEHHE OLICHHBATh pa3Mephl
MPEIMETOB U OOBEKTOB B OKPYXKAIOIIEM MHUPE; YMEHUE MPUMEHSTh (POPMYIIbI
nepuMeTpa M TUIONIAJA MHOTOYTOJIbHUKOB, JJIMHBI OKPY>KHOCTH W TUIOMIATH
Kpyra, o0bema TMpSMOYTOJBHOTO MapajieNenurea; yMeHHe MPUMEHSTh
MIPU3HAKU PABEHCTBA TPEYTOJILHUKOB, TEOPEMY O CYMME YIJIOB TPEYTOJIbHHUKA,
teopemy Iludaropa, TpUrOHOMETPUUYECKHUE COOTHOUICHUS ISl BBIYHCICHHUS
JUTMH, PACCTOSIHUM, TUIOIIAAEH

12

YMenue nzobpaxarb miockue GUrypsl 1 UX KOMOMHAIMM, IPOCTPAHCTBEHHbIE
¢GUrypel OT pykH, C HOMOIIBIO UYEPTEKHBIX MHCTPYMEHTOB U 3JIEKTPOHHBIX
CPEJCTB MO TEKCTOBOMY MJIM CUMBOJIBHOMY OIMCaHHIO
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YMeHHne omnepupoBaTh MOHATHSAMHU: NPSIMOYTIOJbHAas CHUCTEMa KOOPIWHAT;
KOOPJMHATBI TOYKH, BEKTOpP, CyMMa BEKTOpPOB, IPOU3BEICHUE BEKTOpa Ha
YHUCJI0, CKAISIPHOE MPOU3BEICHNE BEKTOPOB; YMEHHE UCIOJIb30BaTh BEKTOPHI U
KOOPJIMHATHI JUIs MPEICTABICHUs JaHHBIX U PEIICHUs 3a]ad, B TOM YHCIIEC U3
JIPYTUX y4eOHBIX MPEIMETOB U peaIbHOM JKU3HU
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YMeHue onepupoBaTh MOHSTHUSAMU: CTOJIOMKOBBIE U KPYTOBBIE HArpaMMbl,
TaOIUIIBI, cpelHee apu(MeTnyeckoe, MeanaHa, Hanbosblliee U HauMEHbIIee
3HAa4YEeHMs], pa3Max YUCIOBOTr0 Habopa; yMEHHE U3BJEKaTh, HHTEPIPETUPOBAThH
U 1peoOpa3oBbIBaTh HMH(MOPMAIMIO, TPEACTaBIEHHYI0 B Ta0JuIaX W Ha




auarpaMmax, OTPaKalol[yl0 CBOWCTBA UM XapaKTEPUCTHKU  pealibHBIX
IPOLIECCOB M SBJICHUH; yMEHHE pACHO3HABATH W3MEHYMBBIC BEJINYMHBI B
OKpYXarolleM MUpe

YMeHue onepupoBaTh  IMOHATUSAMH:  CIyY4aHBIA  OMNBIT  (CIIy4aiHBIN
SKCTIIEPUMEHT), 3JIEMEHTAPHOE COOBITHE (JIEMEHTAPHBIH HCXO0J) CIy4ailHOTO
OMbITA, CIy4yailHOe COOBITHE, BEPOSATHOCTh COOBITHS, YMEHHE HaXOAHUTh
BEPOATHOCTH CIYYalHBIX COOBITMM B OMNBITAX C PaBHOBO3MOXHBIMU
DIIEMEHTAPHBIMH  COOBITHSIMM;  YMEHHME  pemaTh  3aadyd  METOAOM

15 OpPraHM30BaHHOIO Iepedopa M C MCIOJb30BAaHMEM IIPaBUIA YMHOXKEHUS;
YMEHHUE OICHUBATH BEPOSTHOCTH PEaJbHBIX COOBITUH M SIBICHUN, NOHUMATH
POJIb MPAKTUYECKU JOCTOBEPHBIX M MAJIOBEPOSATHBIX COOBITHH B OKpY’KaroIleM
MHUpE M B OKM3HHM; 3HAKOMCTBO C TIOHSATHEM HE3aBHCHUMBIX COOBITHH;
3HAKOMCTBO C 3aKOHOM OOJIBLIIMX YHCEJI U €r0 POJIBIO B MACCOBBIX SBJICHHSIX
VYMeHue BbIOMpaTh MOAXOIAIIMN HM3YYEHHBIM METOA Ul peLIeHHs 3aladH,
NPUBOIUTH IPUMEPHI MATEMAaTHUECKUX 3aKOHOMEPHOCTEW B IPUPOJE U )KU3HH,
16 pacrio3HaBaTh MPOSIBIIEHHME 3aKOHOB MAaTE€MaTUKU B HCKYCCTBE, ONMCHIBATH
OTJENIbHBIC BBIJAIOIIMECS PpE3yNbTaThl, IOJyYCHHBIE B XOJI€ Pa3BHTHUSA
MaTeMaTHKU KaK HayKd, PUBOAUTH MPUMEPbl MAaTEMAaTUUYECKUX OTKPBITUH U
UX aBTOPOB B OT€YECTBEHHON M BCEMUPHOW UCTOPUHU
MNEPEYEHbDb DJIEMEHTOB COJAEPXAHWSA, ITIPOBEPAEMBIX HA OI'D ITO
MATEMATHUKE
Kon IIpoBepsieMblii 3JIeMeHT CO/iep:KAHUSA
1 Yucna v BIYUCICHUS
11 Harypanbnsle u nensie yncna. [Ipu3Haky JenMMOCTH LEIIbIX YUCEN
19 OOBIKHOBEHHBIE U JECATUYHbBIE JAPOOM, TMPOLEHTHI, OECKOHEUHbIE NEPUOTUYECKUE
apodu
1.3 ParmonanbHbie uncia. ApudpMeTHIecKue onepalyy ¢ palioHATbHBIMU YACIaMU
1.4 JlelicTBuTenbHBIE YKcia. ApudMeTndecKkue onepalni ¢ AeHCTBUTEIbHBIMU YHCIaMU
15 Hpn6nu>1<é}£Hme BBIYHMCIICHHS, TIPABHUJIA OKPYTJICHUS, IPUKHJIKA U OLIEHKA Pe3yJbTaTa
BBIUUCIICHU
2 Anrebpanyeckue BbIpaKeHUs
2.1 BykBeHHbBIE BBIpaXKEHMS (BBIPAXKEHUS! ¢ IEPEMEHHBIMHU)
29 Crenenb ¢ nensiM nokazatesneM. CTeneHb ¢ pallMOHaIbHBIM IOoKa3areneMm. CBolicTBa
CTENEeH!
2.3 MHorouneHsl
2.4 Anrebpanueckast JpoOb
25 Apudmernueckuit KOpeH? HaTypaibHOH creneHu. [leiicTBus ¢ apupmMeTHUECKUMHU
KOPHSIMH HAaTypaJIbHOW CTETICHU
3 YpaBHEHUS U HEpPAaBEHCTBA
3.1 Lenbie u 1poOHO-paIoHaNIbHBIE ypaBHEHUsI. CUCTEMBI U COBOKYITHOCTH YPaBHEHUH
3.2 Lenbie u 1poOHO-paIOHANIbHBIE HepaBeHCTBA. CHCTEMBI U COBOKYITHOCTH HEPaBEHCTB
3.3 Penienue TeKCTOBBIX 3a1a4
4 YucnoBble NOCIEI0BATEIBHOCTH
4.1 [TocnenoBaTenbHOCTH, CIIOCOOBI 33AaHUs TIOCIIEOBATEIbHOCTEH




4.2 Apudmerndeckas ¥ reoMmeTpuueckas nporpeccuu. @opmysa cI0KHBIX TPOICHTOB

9) OyHKIMH
Oynkius, cnocoOsl 3amanus ¢pyHkuuu. ['paduk ¢pynkuuu. OGnacTs omnpeaeneHus U

51 MHOXeCTBO 3HaueHMH QyHkuuu. Hymu ¢ynkumu. IIpomexyTku 3HAKONOCTOSHCTBA.
[IpoMeXyTKH MOHOTOHHOCTH (DYHKIMH. MaKCUMyMbl M MHHHMYMBI (YHKIHU.
HauOosnbliee 1 HanMeHblee 3Ha4eHUE QYHKIUN HA IPOMEKYTKE

6 KoopanHaTsl Ha IpsIMOi U TIOCKOCTH

6.1 Koopaunatraas npsimast

6.2 JlexapToBbl KOOPIMHATHI HA TNIOCKOCTH

7 I'eomerpus

7.1 I'eomerprueckue GpUrypsl 1 UX CBOMCTBA

7.2 Tpeyronbauk

7.3 MHOroyrojabsHuKu

7.4 OKpy’>KHOCTb U KpyT

7.5 M3mepeHue reoMeTpudeckix BEJIMYUH

7.6 BekTopbl Ha TIOCKOCTH

8 BeposiTHOCTB U cTaTUCTHKA

8.1 OnucarenpHas CTaTUCTUKA

8.2 BeposiTHOCTB

8.3 KomOunaropuka

8.4 MHosxecTBa

8.5 I'padsr
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