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INOACHUTEJIBHASA 3AIIMCKA

B coBpemenHoM 1udpoBoM MHpE BEPOATHOCTh M CTATUCTUKA MPUOOPETAIOT
BCE OOJNBIIYIO0 3HAYMMOCTh, KaK C TOUKH 3PEHHUSI MPAKTHUECKUX MPUIOKECHHM, TaK
U UX pOJIM B 00pa30BaHUU, HEOOXOIMMOM Ka)KJJIOMYy uejoBeKy. Bo3pacraer uncio
npodeccui, Ipu OBJIAJAECHUM KOTOPBIMH TpeOyeTcsl Xopolas 6a3oBasi OArOTOBKA
B 00lacTu BEpPOATHOCTHM M CTATUCTUKU, Takas TMOArOTOBKAa BakHa MJis
IPOAODKEHUS 00pa30BaHUs U JIJIsl YCHEIIHON Mpo¢deCCUOHATBHON Kaphephl.

Kaxxaplit 4enoBek MOCTOSHHO MPUHUMAET PEIICHUSI HA OCHOBE MMEIOIIUXCS Y
HEro JaHHBIX. A JIs1 0OOCHOBAHHOI'O MPUHSATHUS PEIICHUS B YCIOBUSAX HEJOCTaTKa
WK U30bITKa MHPOPMALMM HEOOXOJUMO B TOM YHCIIE XOpPOLIOo chopMHUpOBaAaHHOE
BEPOATHOCTHOE M CTATUCTUYECKOE MBIIUICHHUE.

MMeHHO TO3TOMY OCTpPO BCTajla HEOOXOAWMOCTh C(HOPMHUPOBATH Y
oOyuaromuxcst QyHKIMOHAIBHYIO IPaMOTHOCTh, BKJIFOUAIOIIYIO B CE0sl B KAUE€CTBE
HEOTHEMJIEMOM  COCTABIISIIOIIEH  YMEHHE  BOCIPUHUMATh U KPUTHUYECKU
aHAJM3UPOBATh MHPOPMAIUIO, TPEJICTABICHHYIO B PA3INYHBIX (hOpMax, MOHUMATh
BEPOATHOCTHBIN XapakTep MHOTHUX pEaJbHBIX TMPOLECCOB U 3aBUCHMOCTEH,
IPOU3BOJUTH MPOCTEUIINE BEPOSTHOCTHBIE PACUETHI.

3HAKOMCTBO B y4€OHOM Kypce ¢ OCHOBHBIMM IIpUHLIMIIAMU cOOpa, aHanu3a u
IPEJCTaBICHNs JaHHBIX W3 Pa3jMYHBIX Ccep KU3HU 00IIecTBa U rocyAapcTBa
npuobmaer oOyyaroumxcs K OOIIEeCTBEHHbIM HHTepecaM. l3yueHune ocHOB
KOMOMHATOPUKHN Pa3BHUBAET HABBIKM OpraHHU3alMu mepebopa M moacyéra vucia
BAapUAHTOB, B TOM YHCJIE B MIPUKJIAJHBIX 3a/ladyaX. 3HAKOMCTBO ¢ OCHOBAMH TE€OPUHU
rpa¢oB co31aéT MaTeMaTUUECKUN (PyHIaMEHT i1 (POPMHUPOBAHUS KOMIIETEHLIUHN B
o0nacTy MHPOPMATUKU U TUPPOBBIX TEXHOJIOTHNA. [Ipyn M3yyeHUU CTATUCTHKHU U
BEPOATHOCTH OOOTAIIAOTCS MPEACTABICHUS OOYyYarolIUXCS O COBPEMEHHOU
KapTHHE MHpa M METOJax €ro HcCieloBaHus, GOpMUPYETCS MOHUMAHHUE POJIU
CTaTUCTUKH KaK UCTOYHMKA COLMAIBHO 3HAYUMON MH(OPMALIK U 3aKJIaAbIBAIOTCS
OCHOBBI BEPOSITHOCTHOT'O MBIIIJICHUS.

B coorBercTBUM C JaHHBIMU LENSIMHU B CTPYKType HpOrpaMMbl yueOHOTro
Kypca «BeposTHOCTh U CTATHUCTHKA» OCHOBHOTO OOIIEro 00pa30BaHUs BbIIEICHBI
CleyIolue coAepxkarenbHo-MeTonnyeckue auaun: «llpencraBnenne naHHBIX U
onucarenbHas CTaTUCTHKa», «BeposSTHOCTBY, «DJIeMEHThl KOMOMHATOPUKHY,
«BBenenue B Teoputo rpad)oBy.

Conepxxanne nmuuuu «lIpencraBienne TaHHBIX U OMHCATENbHASI CTATHCTUKAY
CIIYXKUT OCHOBOW Il (hOPMHPOBAHUS HABBIKOB PAaOOTBI ¢ HWH(POPMAIUEH: OT
YTeHUs] W MHTEpHpeTauud HHPOpMAIUMHM, MpeACTaBICHHOW B TaOiHIAX, Ha
auarpamMmax U rpagukax, A0 cOopa, IMpenCTaBiICHHMs W aHaIW3a JaHHBIX C
UCIIOJIb30BAaHUEM CTAaTUCTMUYECKUX XapaKTEPUCTHK CPEIHUX M PACCEUBAHUA.
PaGoras ¢ nmanHpiMH, oOydaromuecss yd4aTcsl CUUTBIBATb U HHTEPIPETUPOBATH



JAHHbIC, BBIABUTaThb, apryMEHTHUPOBATh M KPUTHUKOBATh IMPOCTEHIINE THIOTE3HI,
pPasMBITIUIATh HaJ (PaKkTOpaMu, BHI3BIBAIOIIMMHA W3MEHUYHUBOCTh, M OIICHUBATH HX
BIIMSIHUE HA PACCMATPUBAEMbIC BEJIUYUHBI U MPOLIECCHI.

NHTYyUTUBHOE MPEACTABICHUE O CIy4YailHOM HM3MEHUYHMBOCTH, MCCIEIOBAaHUE
3aKOHOMEpPHOCTE M TEHACHUMWWA CTAaHOBUTCA MOTHUBUPYIOIIEH OCHOBOW JIA
M3YUYCHHSI TEOpUU BEpoOsITHOCTEH. boibllloe 3HAUYEHHE HMEIOT MNPaKTHUYECKUE
3a/1aHusl, B YACTHOCTHU OMBITHI C KIIACCUYECKUMU BEPOSTHOCTHBIMU MOJICTISIMH.

[loHsATHE BEpPOSITHOCTM BBOJAUTCSA KaK Mepa MpaBaonofoOusi CIydailHOTO
coObitusi. Ilpu wu3ydeHun ydeOHOro Kypca oOOydaronIuecss 3HAKOMSTCS C
NPOCTEMIIMMUA ~ METOJAMHM  BBIYMCJIICHHS  BEPOSTHOCTEW B CIy4YalHBIX
HKCIEPUMEHTAX c PABHOBO3MOXHBIMU AJIEMEHTAPHBIMU HCXO0/IaMH,
BEPOSTHOCTHBIMU 3aKOHAMHU, MO3BOJISIIOIIMMU CTaBUTh U peliaTh 0oJyiee CIOKHbBIC
3amaud. B ydeOHbI Kypc BXOIST HayajbHbIE MPEACTABICHUS O CIyYailHBIX
BEJINYMHAX U UX YUCIIOBBIX XapaKTEPUCTUKAX.

B pamkax y4yeOHOro kypca OCYIIECTBISIETCS 3HAKOMCTBO OOYYarOIIUXCS C
MHO»XECTBAaMU U OCHOBHBIMHU OIEpPALUSIMUA HAJ] MHOKECTBAMHU, PaCCMaTPUBAIOTCS
NpUMEphl IPUMEHEHUS JIJIsl PEUICHUs 3ajlad, a TaKXKE HCMIOJb30BaHUSI B JIPYTHX
MaTEeMaTUYECKUX KypcaX U yueOHBIX MpeMeTax.

B 7-9 knaccax uzydaercs yueOHbIH Kypc «BeposiTHOCTh M CTaTUCTUKA», B
KOTOpBIM  BXOmAT paszgensl: «lIpencraBieHne JaHHBIX M ONHCATENbHAs
CTaTUCTUKa», «BeposaTHOCThY, «DIEeMEHTHl KOMOWHATOpPHKW», «BBeneHue B
Teopuro TpadoBy.

Ha uzydenne yueOHoro kypca «BeposiTHOCTh U cTaTUCTUKa» oTBOAUTCS 102
yaca: B 7 kiacce — 34 yaca (1 gac B Heaeno), B 8 kiacce — 34 yaca (1 yac B
HeJneno), B 9 kiacce — 34 Jaca (1 yac B Heneno).



COJEPXAHUE OBYYEHUA
7 KIIACC

[IpencraBienue NaHHBIX B BUJIE TaOJUIl, AUarpaMM, rpadukoB. 3amnoaHeHUe
Ta0JIUIl, YTEHHWE W TIOCTPOCHHE JuarpamMM (CTOJOMKOBBIX (CTOJOYATBIX) M
KpYTOBbIX). UTeHHE rpauKoB peabHbIX MpoleccoB. M3pneuenne nndopmanuu u3
JTUarpaMM U TaOJIHII, NCTIOH30BAHNE U MHTEPIPETANNS JaHHBIX.

OmnwucarenpHas CTAaTUCTHKA: cpelHee apupMeTHUecKoe, MeauaHa, pa3max,
HauOoJIbllIee W HaWMEHbIlIee 3HA4YeHHs HAOOpa YHUCIOBBIX JaHHbIX. [Ipumepsl
CIIy4allHOW U3MEHYUBOCTH.

CnyyaliHbIN 3KCHEPUMEHT (OMBIT) M clydailHOoe coObITHe. BeposTHOCTh U
gacToTa. Pojib MaJIOBEPOSITHBIX M MPAKTHYECKH JOCTOBEPHBIX COOBITHI B MPUPOJIC
U B oO1ecTBe. MoHeTa M UrpalibHAsi KOCTh B TEOPUU BEPOSITHOCTEN.

I'pad, Bepmmua, pedpo. Crenenp BepiuHbl. Yucino pédep u cymmapHas
crenenb BepunH. [IpencraBnenue o cBsizHocTd rpada. Llenu u nukisl. Iyt B
rpadax. O6xon rpada (dimepoB myth). [IpencraBienue 06 OpUESHTUPOBAHHOM
rpade. Pemenue 3agau ¢ moMoInibio rpagos.

8 KUIACC

[TpencraBieHue qaHHBIX B BUJIE TaOIUL, [UarpaMM, rpauKoB.

MHOX€eCTBO, 3JIEMEHT MHOXECTBa, NOJIMHOXecTBO. Onepauuu Haj
MHOKECTBaMU: 00bEIUHEHHE, IMepeceueHue, aononHeHue. CBoWcTBa omnepanui
HaJ, MHOYXECTBAMM: IE€PEMECTHTEIBHOE, COYETATENbHOE, PAaCHPEIEIUTEIBHOE,
BKJItoueHus. Mcrnonp3oBaHue TpadUyecKoro IpenCTaBICHUS] MHOXECTB Jis
OINMCAHUs PEATIbHBIX IPOLECCOB U SIBJICHUI, IIPU PEIICHNUH 3a/1a4.

W3mepenne paccemBaHus JaHHBIX. JlUCTIepCUsl M CTaHJAPTHOE OTKIOHEHHE
YHICIIOBBIX HAO0OpOB. JlnarpamMmMa paccerBaHus.

DneMeHTapHbIe COOBITHS ciydaiiHoro ombita. CiydaitHele  COOBITHSI.
BepositHoctn  coObiTuii.  OmbITBI € PaBHOBO3MOXKHBIMHM ~ 3JIEMEHTAPHBIMU
coObiTusiMu. CiyuaiiHbiii BbIOOp. CBA3b MEXKIY MaJOBEPOATHBIMHU U IPAKTHUECKU
JIOCTOBEPHBIMH COOBITUSIMU B IPUPO/IE, OOIIECTBE U HAYKE.

HepeBo. CBoNCTBa JEpEBbEB: E€IUHCTBEHHOCTb IYTH, CYLIECTBOBAaHUE
BUCSYEH BEPIIMHBI, CBA3b MEXKIY YMCIOM BEpIIMH M yucioMm pédep. [IpaBuio
yMHOXkeHUs. Pelienue 3aaa4 ¢ moMoIpto rpados.

[TpotuBononoxHele coObiTusA. [uarpamma Oiinepa. OObeAMHEHUE U
nepeceueHne  coObiThil. HecoBmecTHpie  coObiTus. @PopMmyna  CIOXKEHUS
BEPOSTHOCTEU. YCIIOBHAs BEpOATHOCTh. IlpaBwino ymHOxkeHus. HeszaBucumblie
coObiTus. IlpencraBinenue skcnepuMeHTa B BUZAE JepeBa. Pemienue 3amad Ha



HaXOXKJCHUE BEPOSATHOCTEH C IIOMOIIBIO JiepeBa CIy4allHOTO DKCIICPUMCHTA,
auarpamm Jitepa.
9 KJIACC

[IpeacraBinenre JaHHBIX B BUAE TaOMUI, AuarpamMm, TIpaduKoOB,
UHTEpHpeTanus JaHHbIX. UTeHHEe U MOCTPOCHHUE Ta0JHIl, AUarpaMm, TpaduKkoB Mo
peabHbIM TaHHBIM.

[lepectanoBku u ¢akropuan. CoyeTaHus U YUCIO coueTaHui. TpeyroapHUK
[Tackana. Pemenune 3a1a4 ¢ MCHOJAB30BAHUEM KOMOMHATOPUKH.

['eomerpuueckass BeposATHOCTh. CiydailHbId BBIOOp TOYKM W3 (UTYpHI Ha
IJIOCKOCTH, U3 OTPE3KA U U3 IYT'H OKPYKHOCTH.

Hcnbrranne. Ycenex n Heyaada. Cepust MCOBITAaHMA 1O IMEPBOTO yCIExa.
Cepust ucnbeiTanuii bepHymnu. BeposTHOCTM COOBITHII B CEpUU  HCHBITAaHUMN
bepnymu.

CnydaiiHasg BEIMYMHA W PACHPENCIICHUE BEPOSATHOCTEN. MaremaTruyeckoe
oxuaanue W gucnepcus. [Ipumepsl MareMaTH4eCcKOro OXUIAHUA — Kak
TEOPETUYECKOIO CPEIHET0 3HAYEHUs BEJIMYHMHBL. MaTeMaTU4ecKoe OKHIAHUE U
JUCIIEPCHS] CIYyYallHOM BEJIIMYMHBI «YHUCIO YCIEXOB B CEPUM HCIBITAHUM
bepuynnny».

[Tonsitue o 3akoHe OONBIIMX yuced. M3MepeHne BeposSTHOCTEN C MOMOIIBIO
4yacToT. Posb ¥ 3HaUeHHE 3aKOHA OOJBIINX YUCET B IPUPOJIE U OOILIECTBE.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHA IIPOI'PAMMbBbI
YYEBHOI'O KYPCA <« BEPOATHOCTD MU CTATHUCTHUKA» HA
YPOBHE OCHOBHOTI'O OBIIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

JIndyHOCTHBIE pe3yJbTaTbl OCBOCHMsS IpOrpaMMmbl Yy4yeOHOro Kypca
«BepoATHOCTb U CTaTUCTHKA» XapaKTEPU3YIOTCSL:

1) maTpuoTHYeCKOe BOCIMTAHUE:

IPOSBICHHMEM MHTEpeca K NPOLUIOMY M  HACTOSIIEMY POCCHUMCKON
MaTE€MaTUKM, LEHHOCTHBIM OTHOLUEHWEM K JIOCTMIKEHUSAM  POCCUHCKHUX
MaTE€MaTUKOB M POCCUHCKONM MAaTEMaTHYECKOM IIKOJBI, K MCIOJIB30BAHUIO 3THUX
JOCTHKEHHM B IPYTHX HayKaX U MPUKIAIHBIX cepax;

2) rpaskaaHCcKoe H 1YXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBINIOJHEHUIO O0S3aHHOCTEN I'pa)KAaHWHA U pealu3aly €ro
IpaB, IMpPEICTaBICHHMEM O MAaTEMaTUYECKUX OCHOBAaX (PYHKIIMOHUPOBAHUS
Pa3IMYHBIX CTPYKTYp, SBICHUM, IPOLEAYp T'Pa)TaHCKOro oOIiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K 0OCYKACHHUIO 3TUYECKUX MPOOJIEM, CBA3aHHBIX
C NIPAKTUYECKUM NPUMEHEHUEM JOCTHKEHUN HAayKH, OCO3HAHHEM Ba)XHOCTU
MOPAJIBHO-3THYECKUX ITPUHIUIIOB B JAEATENBHOCTH YYEHOIO;

3) Tpy10BO€ BOCIIUTAHHUE:

YCTAaHOBKOM HAa AaKTHBHOE Yy4YacTHE€ B PEIICHWHM NPAKTUYECKUX 3adad
MaTEMaTUYECKOM HANpPaBICHHOCTH, OCO3HAHMEM Ba)XHOCTH MAaTEMaTUYECKOIO
o0Opa3oBaHMUsl HAa TPOTSHKEHUHM BCEW KU3HU MM YCHENIHOW MpodecCHOHaIbHON
JESATEIbHOCTH M Pa3BUTUEM HEOOXOIMMBIX YMEHHUI, OCO3HAHHBIM BBIOOPOM U
HOCTPOECHUEM MHANBUAYAIBHON TPAEKTOPUH O00pa30BaHUS U KU3HEHHBIX IJIAHOB C
y4€TOM JTUYHBIX HHTEPECOB U O0IIECTBEHHBIX TOTPEOHOCTEH;

4) 3cTeTHYecKOe BOCTIMTAHHE:

CHOCOOHOCTBIO K SMOIMOHAJIBHOMY UM  3CTETHYECKOMY BOCIPUSATHIO
MaTEeMaTHYECKUX OOBEKTOB, 3a/ay, PEUICHHUH, pacCyXIE€HUW, YMEHHIO BHUJAETbH
MaTEeMaTUYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

S) HeHHOCTH HAYYHOI'0 NTO3HAHUSA:

OpUEHTALlME B JI€ATEIIbHOCTM HA COBPEMEHHYK) CHCTEMY HAYYHBIX
IPEJICTaBICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSAX Pa3BUTHUS YEJIOBEKA, IPUPOIBI U
oOuiecTBa, MOHMMAaHUEM MaTEMaTHUYECKOW HAyKH Kak c@epbl 4YelOBEYECKOU
NEeATEIbHOCTH, TANOB €€ pa3BUTUSA U 3HAUYMMOCTH JJIA PA3BUTHUS LIUBUIIU3ALINH,
OBJIQJICHUEM SI3bIKOM MATEMaTHKU U MATEMaTHYECKOW KyJIbTYpPOHl KaK CpelCTBOM
IIO3HAHWs MHpA, OBJIAJICHUEM IPOCTEUIIMMM HAaBBIKAMHU HCCIIEI0BATEIbCKON
NEATEINbHOCTH;



6) ¢usmueckoe BocnuTanue, (popmMHupoBaHHE KYJbLTYPbl 310POBbSI U
IMOIMOHAJILHOIO 0JIarOnoJIy4Yns:

TOTOBHOCTBHIO TPHUMEHSITh MATEMATHYECKUE 3HAHWS B HMHTEpPECax CBOETO
37I0pOBbsl, BEJACHUA  370poBOro oOpaza JKM3HU  (3710pOBO€  IIUTaHME,
cOaaHCUPOBAHHBIA PEXUM 3aHATUM M OTHbIXa, peryisapHas Qusnueckas
aKTUBHOCTB), C(HOPMHPOBAHHOCTHIO HAaBBIKA pPEQIICKCHN, MPU3HAHUEM CBOETO
MpaBa Ha OUIMOKY U TAKOTrO e IpaBa JpPyroro 4eaoBeKa;

7) 3K0JI0THYeCKOe BOCIIUTAHUE:

OpHUEHTAIME HAa TPUMEHEHNE MAaTeMaTUUECKUX 3HAHWM U1 PEUICHUs 3a/1a4
B 00JIaCTH COXPAHHOCTH OKPYXaloIledl cpeapl, IJIaHUPOBAHUS TOCTYIKOB U
OLCHKA HMX BO3MOXHBIX MOCHEACTBUN JJIs1 OKPYXKAIOIIEW CPEeAbl, OCO3HAHUEM
I00ATBHOTO XapaKTepa 3KOJIOTHIECKUX MPOOIeM U yTeH UX PEIICHNUS,

8) ajanranus K U3MEHAIIMMCSH YCJOBHAM COLMAJIBLHOM U NPHUPOAHOU
cpeabl:

TOTOBHOCTBIO K JICMCTBUSIM B YCJIOBHUSIX HEONPEACIEHHOCTH, IOBBILICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH YEPE3 MPAKTUYECKYIO NEATEIBHOCTh, B TOM YHCIIE
YMEHHE YUYUTHCS y JPYTrUX JIOJIe, MPUOOpPETaTh B COBMECTHOM JEATEIbHOCTU
HOBBIC 3HAHUS, HABBIKM U KOMIICTCHIIMH U3 OIbITA JIPYTHUX;

HEOOXOJIMMOCThIO B ()OPMHUPOBAHMM HOBBIX 3HAHUH, B TOM YHCIE
bopMyIUpOBaTh WU, TIOHITHS, TUIIOTE3bl 00 0OBEKTaX U SIBJICHUAX, B TOM YUCIIC
paHee HEU3BECTHBIX, OCO3HABaTh JACHUIIUTHI COOCTBEHHBIX 3HAHUUA U
KOMITETEHTHOCTEW, IJIaHUPOBATH CBOE PA3BUTHE;

CIIOCOOHOCTBIO  OCO3HABaTh  CTPECCOBYHD  CHUTYyalldl0, BOCIPUHHUMATH
CTPECCOBYIO CHUTYaIlMI0O KaK BBI30B, TPEOYIOIIUNA KOHTPMEpP, KOPPEKTHUPOBATH
MPUHUMAEMBbIC PEIICHUS W JCHCTBUA, (OPMYIMPOBATh W OIICHUBATh PUCKH U
NOCNEeACTBUS, (HOPMHUPOBATH OIIBIT.

METAIIPEAMETHBIE PE3YJIBTATbBI

Ilo3naBaTe/IbHbIE YHUBEPCAJIbHbIE YUeOHbIE 1eiicTBUS

Bba3oBble JJoruyeckue JelicTBUA:

e BBIABISATH M XapPaKTEPU30BATh CYIIECTBEHHBIEC MPU3HAKA MATEMATHYECKUX
O0OBEKTOB, TOHATHA, OTHONIICHWA MEXIy TMOHATUAMH, (OPMYITHPOBATH
ONpEACICHUs]  TOHSTUM, yCTAHABIMBATh  CYIIECTBEHHBIM  IPU3HAK
KJaccupuKaIli, OCHOBaHUS JJIsi OOOOIICHUS W CpPaBHEHMS, KPUTEPUHU
MPOBOJIMMOTO AHAIU3A;

e BOCIPUHUMATH, (OPMYIUPOBATH W  MPEOOPA3OBBIBATH  CYXKICHUS:
yTBEPAUTEIbHBIE M OTpHULIATENIbHBIC, C€IWHUYHBIC, YacTHbIE W OOIIHe,
YCJIOBHBIC;



BBISIBIISITh ~ MaTeMaTHYEeCKUE  3aKOHOMEPHOCTH,  B3aUMOCBA3UM U
OpOTUBOpEYMsl B (pakTaxX, [JaHHBIX, HAONIONEHUSAX U YTBEPKICHHSIX,
npeaiaraTb KpUTEPUU ISl BBISIBICHUS 3aKOHOMEPHOCTEH U MPOTUBOPEUUH;
JieNaTh BBIBOJBI C HCIOJIb30BAHUEM 3aKOHOB JIOTMKH, JEAYKTHUBHBIX H
MHAYKTUBHBIX YMO3aKIIOUEHHUM, YMO3aKIIFOUEHH 110 aHAIOTUH;

pa3bupatrh J10Ka3aTeIbCTBA MAaTEMAaTHUYECKUX YTBEP)KICHUHN (IpsIMbIE M OT
MPOTUBHOT0), TPOBOAUTH CAMOCTOSITEIbHO HECIOXHBIE J0Ka3aTelbCTBa
MaTeMaTHYeCKUX (aKTOB, BBICTPAUBATH APTyMEHTALMIO, MPHUBOJIUTH
IpPUMEPBI U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHUS;
BBIOMpaTh CIIOCOO pelmieHus ydeOHOW 3ajauu (CpaBHUBATh HECKOJIBKO
BapHAHTOB pEIIeHMs, BBHIOMpATh Hauboyiee TMOAXOAAIUNA C Y4ETOM
CaMOCTOSITENIbHO BBIJICIICHHBIX KPUTEPUEB).

ba3oBble ucciieaoBarTe/bCKHe AeiiCTBUSA:

UCIIOJIb30BaTh BOMPOCHI KaK HCCIEAOBATEIbCKUN MHCTPYMEHT IMO3HAHUSA,
dbopMyIupoBaTh BOMPOCHL, (UKCUPYIOLUIUME MPOTUBOpEUHE, MpodIemy,
CaMOCTOSITENIbHO YCTaHABIMBATh HCKOMOE U JaHHOE, (OpMHUpPOBATH
TUIOTE3Y, ApTYMEHTHPOBATh CBOIO MO3ULINI0, MHEHHE;

OPOBOJUTH IO CAMOCTOSATEIBHO COCTABICHHOMY TIUIaHY HECIIOXHBIN
AKCIIEPUMEHT, HEOOJIBIIIOE HCCIIEIOBAHUE 110 YCTAHOBJIEHUIO OCOOEHHOCTEM
MaTEMaTUYECKOro 00bEKTa, 3aBUCUMOCTEN 00BEKTOB MEXKTY COOO0I;
CaMOCTOSITENbHO (HOpMyIHpPOBaTH 000O0IIEHUS M BBIBOJBI MO PE3yJbTaTaM
NpOBEAEHHOTO HAOMIOJCHUs, HCCIEIOBAHUS, OLEHUBATH JOCTOBEPHOCTH
MOJIyYEHHBIX Pe3yJbTaTOB, BEIBOJIOB U 000OIICHMIA;

IPOTrHO3UPOBATh BO3MOXKHOE pa3BUTHE MPOIECCa, a TaKXKe BBIJIBUIAThH
MPEANOJIOKEHHS O €r0 Pa3BUTHH B HOBBIX YCIOBHSIX.

Pabora ¢ nngopmanueii:

BBISBIISITh HEJOCTATOYHOCTh W HM30BITOYHOCTH HH(MOPMAIUH, JAHHBIX,
HEOOXOIMMBIX JUISI PEILICHHS 3a/1auH;

BbIOMpaTh, aHAJIM3UPOBATh, CHUCTEMATHU3UPOBATh M HHTEPIPETUPOBATH
uH(GOPMAIIMIO Pa3INYHBIX BUIOB U (HOPM MIPEICTABICHHUS,

BbIOUpaTh (GopMy TpencTaBieHHs HHPOPMAMHM U WIUIIOCTPUPOBATH
pemiaemMble 3aJaud  CXEMaMH, JAMarpaMMaMmu, WHOW rpadukoil M uX
KOMOHWHAIHSIMU,

OLICHMBATh HAAEKHOCTH HMH(POpPMAIMHM 1O KPUTEPHUSIM, MPEIOKECHHBIM
YUUTEJIEM WU CPOPMYTUPOBAHHBIM CAMOCTOSATEIHHO.

KoMMmyHMKaTHBHBIE YHMBeEPCAJIbHbIE Y4eOHbIe NeiCTBUS:

BOCIIpPUHUMATH U q)OpMYJII/IpOBaTB CYKACHUA B COOTBETCTBUU C YCIOBUAMU
" I CJIIMU O6HICHI/I}I, SCHO, TOYHO, I'PaAMOTHO BBIpAKAaTh CBOIO TOYKY 3PCHUA



B YCTHBIX M MHUCHbMEHHBIX TEKCTaX, JaBaTh MOSCHEHHS MO XOJy pEelIeHUs
3aJ1auu, KOMMEHTHUPOBATh TIOJyUYCHHBIN PE3yJIbTaT;

B X0J1¢ 00CYKICHHS 3a7aBaTh BOMPOCHI MO CYMIECTBY 00CYKIaeMOU TEMBI,
npoO0JIeMbl, pelIaeMon 3aauu, BbICKA3bIBaTh UJICH, HAIICJICHHbIC HA MOUCK
pEelIeHUs, COIMOCTAaBJIATh CBOM CYXIEHUS C CYXICHUSIMH JIPYTUX
YYaCTHHKOB JHaiora, OOHApY»XWUBAaTh pa3IMyue M CXOACTBO TMO3HUIUH, B
KOPPEKTHOU opMe HopMyITHpOBaTh pa3HOTIACHS, CBOM BO3PAKCHHUS,
MIPEACTABIATh PE3YJIbTATHI PEIICHUS 33/1a4H, IKCIIEPUMEHTA, UCCIIEOBAHNS,
IPOEKTa, CAMOCTOSITEILHO BHIOUPATh (JOPMAT BBHICTYIUICHHSI C YUETOM 3a7a4
IpPEe3eHTAIlMK U OCOOEHHOCTEN ayIUuTOpUU;

MMOHUMATh W WCIIOJIH30BaTh MPEUMYIIIECTBA KOMAHIHOW U WHIUBUIYyATHHOM
pabOTHI IPU PEIICHUH YIECOHBIX MAaTEMATHICCKUX 3a]1a4;

MPUHUMATh 11e7Thb COBMECTHOM JAESITEIBbHOCTH, TJIAHUPOBATH OPTaHU3AIUIO
COBMECTHOM paboThl, pacnpenensTb BHUIbI padOT, JOTOBApUBATHCA,
o0CyX/1aTh MPOLIECC U pe3yabTaT paboThl, 0000IIaTh MHEHUSI HECKOJIbKUX
JIIOACH;

y4acTBOBaTh B TPYNIOBBIX (opmax paboTel (0OCyXIeHus, OOMEH
MHEHUSIMH, MO3TOBbIC IITYPMbI U JPYTHE), BHIMOIHATH CBOIO YaCTh paOOThI
U KOOPJIUHUPOBATH CBOU JIEUCTBHUS C JPYTMMU WICHAMH KOMAaH/IbI,
OLICHMBATh KAauye€CTBO CBOEro BKJaJa B OOIIMIA MPOAYKT MO KPUTEPHUSM,
c(hOpMyTUPOBAHHBIM YIACTHUKAMU B3aUMOICHCTBUSI.

PeryasiTuBHbIE YHHBepCcaJbHbIE Y4eOHbIE e CTBUSA

Camoopranusanus:

CaMOCTOATENIbHO COCTaBJIAThH IUIAH, ajJrOPUTM pEHICHUsS 3aaadd (WU ero
4acTh), BBIOMpATh CIOCOO pEHICHUS C Y4ETOM HMMEIOIIMXCS PECYpCOB U
COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHUPOBATb M KOPPEKTHPOBATH
BapUaHTHI PEIICHUN ¢ YYETOM HOBOM MH(MOPMAIIHH.

CﬂMOKOHTpOJ’Ib, IMOIMOHAJIbHbIN HHTEJJIEKT:

BJIa/IETh CIOCO0AMU CaMOIIPOBEPKHU, CAMOKOHTPOJIS Mpoliecca U pe3yibTara
pelIeHus] MaTeEMaTHYECKOM 3a]auH;

MPEABUAECTh TPYAHOCTH, KOTOPbIE MOTYT BOBHUKHYTh IIPH PELICHUU 3a]1a4H,
BHOCUTH KOPPEKTUBBI B JCSATEIBHOCTh HAa OCHOBE HOBBIX OOCTOATENLCTB,
HaWJCHHBIX OLIMOOK, BBISIBJICHHBIX TPYIHOCTEH;

OLICHMBATh COOTBETCTBHUE pe3yjbTaTa JIEATEIbHOCTH MOCTABICEHHOMN LENH U
YCIIOBUSIM, OOBSICHATh MPUYUHBI JOCTHMKCHHSI WU HEJIOCTIKEHHUS LENH,
HAXOJUTh OIUOKY, AaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

IMPEAMETHBIE PE3YJIBTATDBI



K xoniy oOyuenus B 7 kjacce OOyYarOUIMICS MOJYYHUT CIEIYIOUIUE
MpEeAMETHBIE PE3YIbTATHI:

Yurate wHOpMAIUIO, MPEACTABICHHYI0 B TaOnWIlaX, Ha JguarpaMmax,
NPEACTaBIATh JaHHbIE B BHUJE TaONHI], CTPOUTH JIUArpaMMbl (CTOJOMKOBBIC
(cTonmbyaThie) U KPYroBbI€) IO MacCHBaM 3HAUYCHH.

OnucelBaTh W MHTEPOPETUPOBATh  PEAIbHBIE  YWCIOBBIE  JIAHHBIE,
MIpPE/ICTABJICHHBIE B TAOJIMIIAX, HA TUarpaMmax, rpadukax.

Hcnonp30BaTh [Ji1 ONKMCAHUS JAHHBIX CTAaTUCTUYECKUE XaPAKTCPUCTUKHU:
cpenHee apudpMeTHYECKOoe, MeJIMaHa, HauOoJblllee U HAaWMEHbIEe 3HAYCHUS,
pa3max.

MMeTs mnpencraBieHUE O CIIy4alHOM WM3MEHYMBOCTH HAa IIPUMEpax ILIEH,
bU3HYeCKUX BEITUYWH, aHTPOTIOMETPUYCCKUX MTaHHBIX, UMETh IPEACTABICHHUE O
CTAaTUCTUYECKOW YCTOMYHUBOCTH.

K xoniy oOyuenus B 8 kiacce oOydaromIMiics MOJYYHUT CIEIyIOUIUE
MpEeAMETHBIE PE3YIbTATHI:

W3BnekaTte W mpeoOpa3oBBIBaTh MH(POPMAIUIO, TPEICTABICHHYIO B BHUJC
Tabyull, Juarpamm, rpadukoB, MPEJACTaBIATh JaHHBIE B BUJIEC TAOJIHUII, JUATPaMM,
rpauKoB.

OnuceiBaTh JAaHHBIE C MOMOIIBID CTATUCTUYECKUX IOKA3aTEIEH: CPEeIHHUX
3HAYEHUU U Mep paccenuBaHus (pa3Max, JUCIIEPCUS U CTAaHAAPTHOE OTKIIOHEHHUE).

HaxoauTh 4acTOThl YMCIOBBIX 3HAYEHUI U YAaCTOTHI COOBITHH, B TOM YHUCJE
0 pe3yibTaTaM U3MEPEHUN U HAOIIOICHUM.

HaxonuTh BEpOATHOCTH CIy4alHBIX COOBITUM B OMBITaX, 3Hask BEPOSATHOCTHU
DJIIEMEHTAPHBIX COOBITUH, B TOM YHCIE€ B ONBITaX C PABHOBO3MOXKHBIMU
AJIEMEHTAPHBIMU COOBITUSIMU.

Hcnonp3oBaTh rpaduyecKkue MOJEIH: JEPEBO CIYyYalHOTO AKCIIEPUMEHTA,
ayarpaMMbl DWiiepa, YucioBasi mpsiMast.

OnepupoBaTh MOHATHUSMH: MHOXECTBO, IOAMHOMXECTBO,  BBINOJIHATH
omepalud HaJ MHOXECTBaMHU: OObEIMHEHUE, IEePECeUCHHe, JOTOJHEHUE,
MEPEUYUCIATH AJIEMEHTHl MHOXECTB, IPUMEHSTHh CBOMCTBA MHOKECTB.

Hcnonp3oBaTh Tpaduueckoe MPEACTABICHHE MHOXXECTB W CBS3EH MEXKTY
HUMH JIJI1 ONMCAHMS MPOLIECCOB U SIBJICHUI, B TOM YKCIIE MPU PELICHUU 3a7a4 U3
JIPYTUX Y4eOHBIX MPEIMETOB U KYPCOB.

K xoHiy oOyuenus B 9 kjacce oOyYarONIMiiCS TOJYYHUT CIICTYIONTHE
MpEeAMETHBIE PE3YIbTATHI:

W3Bnekath W 1peoOpa3oBbIBaTh WHOOpPMAIMIO, TMPEACTABICHHYIO B
pPa3IMYHBIX MCTOYHUKAX B BHUJAE TaONWIl, AuarpamMm, rpadukoB, MPEACTaBIATH
JaHHBIE B BUJE TaOJIUI, 1Uarpamm, rpad)ukoB.



Pemars 3agaun opraHu30oBaHHBIM MEepeOOpPOM BapHAHTOB, a TAKXKE C
MCII0JIb30BAaHUEM KOMOMHATOPHBIX MPABUII U METOJIOB.

Hcrnonb30BaTh ONMUCATENbHBIE XAPAKTEPUCTUKHU JJII MACCUBOB YHCIOBBIX
JAHHBIX, B TOM YHCJIE CPEIHNAE 3HAYCHUSI U MEPBl PACCEUBAHMSL.

HaxoauThs 4acTOThl 3HaYEHUM M 4acTOTHI COOBITHS, B TOM YHCIIE IOJIb3YAChH
pe3yJbTaTaMy NPOBEAEHHBIX U3MEPEHHUI U HAOIIOAEHUH.

Haxonutb BEpOSITHOCTH CIIy4alHBIX COOBITHI B M3YYEHHBIX OIbITaX, B TOM
YHClie B OMBITaX C PaBHOBO3MOXXHBIMU DJIEMEHTAPHBIMH COOBITHSIMH, B CEPHSIX
VCIIBITAHUM 10 IIEPBOTO yCIIeXa, B CEPUAX UCIBITAaHUN bepHysum.

VMeTp npencraBleHHE O CIy4YalHOM BEIMYMHE U O pPacHpeleiIcHUuu
BEPOSTHOCTEM.

NMeTp mnpencTaBieHWE O 3aKOHE OONBIIMX 4YHCET Kak O MPOSBICHUU
3aKOHOMEPHOCTH B CIy4ailHOM M3MEHYMBOCTU M O POJIM 3aKOHA OOJIBIINX YKCET B
IpUpOJIE U 00ILECTBE.



TEMATHUYECKOE IINTAHUPOBAHHUE

7 KIIACC
KosmnuecTBo yacos JIEeKTPOHHbIE
HaumeHoBaHue pa3ieioB U TeM (undposbie)
Ne n/mm Konrpoabnsie | IlpakTuyeckne
NPorpamMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
bu6nmmorexa [JOK
1 [IpencraBieHue qJaHHBIX 7 2 https://m.edsoo.ru/7f415fd
c
bu6nmmorexa [JOK
2 OrnucarenpHas CTaTUCTHUKA 8 1 https://m.edsoo.ru/7f415fd
c
bu6nmoreka [JOK
3 CrnyyaiiHas ”3BMEHYMBOCTh 6 1 https://m.edsoo.ru/7f415fd
c
bu6mmoreka [IOK
4 Beenenue B Teoputo rpadoB 4 https://m.edsoo.ru/7f415fd
c
BeposiTHOCTB 1 yacToTa ciy4aitHoro bubmmorera [IOK
5 P Y 4 1 https://m.edsoo.ru/7f415fd
COOBITUSA .
bubmmorexa [IOK
6 O06o01menue, cucreMaTu3alys 3HaHHI 5 2 https://m.edsoo.ru/7f415fd
[y
OBIIEE KOJIMYECTBO YACOB I10 34 ) 5
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8 KVIACC

HaumeHoBaHMe pa3/iesioB U TeM
Ne ni/m
MPOrpamMmmbl

KogunuyecTBo 4acoB

Bcero

KonTpoJbubie
padoThI

IIpakTH4eckune
padoThI

DJIEeKTPOHHbIE
(uu¢posbIe)
oOpa3oBaTe/ibHbIC

pecypchl

1 IToBTOpEeHue Kypca 7 kiacca

bu6nmmorexa [JOK
https://m.edsoo.ru/7f417fb
2

OmnucarenbHas cTaTUCTHKA. PaccenBaHme
JaHHBIX

bu6mmorexa [IOK
https://m.edsoo.ru/7f417fb
2

3 MHuoxecTBa

bubmmoreka [IOK
https://m.edsoo.ru/7f417{b
2

4 BeposiTHOCTB cityyaifHOro coObITHS

bu6mmorexa [IOK
https://m.edsoo.ru/7f417fb
2

5 Beenenue B Teoputo rpadon

bubmmorexa [IOK
https://m.edsoo.ru/7f417fb
2

6 Crnyyalinble cOOBITUS

bu6nmuoreka [JOK
https://m.edsoo.ru/7f417fb
2

7 O0600611IeH1E, CHUCTEMATH3AIIHAS 3HAHUI

bubmmorexa [IOK
https://m.edsoo.ru/7f417fb
2

OBIIEE KOJIMYECTBO YACOB I1O
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9 KVIACC

KouunyecTBo yacoB DJIeKTPOHHbIE
HaumeHoBaHUE Pa3aesioB H TEM nudpoBbie
Ne i/ P Konrtpousnsie | IIpakTnueckue (tupp )
NporpamMmblI Bcero o0pa3oBaTtejibHbIE
padoThI padoThI
pecypcsl
but6mmoreka [JOK
I Hostopenue kypca 8 nacca 4 https://m.edsoo.ru/7f41a302
but6mmoreka [JOK
2 DneMeHThl KOMOMHATOPUKH 4 1 hitps://m.cdsoo.rw/7 412302
3 I"'eoMeTpuueckast BEpOSITHOCTH 4 bubmmorexa LOK
P P https://m.edsoo.ru/7f41a302
bu6mmoreka [IOK
4 J4! b 6 1
CHBITAHUA LEPHYTUTH https://m.edsoo.ru/7f41a302
N bubmuoreka [JOK
> CrrysaiiHas B uHa 6 https://m.edsoo.ru/7f41a302
bu6mmoreka [IOK
1 1
6 Obodmerme, KoHTpOITH 0 https://m.edsoo.ru/7f41a302
OBHIEE KOJIMYECTBO YACOB I10 34 | )
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HHOYPOYHOE IINTAHUPOBAHHUE

7 KIIACC
KosmuecTBo yacoB DJIeKTPOHHbBIE
Jlara
uugpossie
Nen/m | Tema ypoka Kontpoasbnbie | IlpakTuyeckue | H3Y4YEHH
Bcero o0pa3oBaTejibHbIE
padoThI padoThI A
pecypcsbl
| IIpencraBnenue 1aHHBIX B 1 bubmmoreka [IOK
TabIuIax https://m.edsoo.ru/863ec1{8
) IIpakTHueckue BBIYUCICHUS 110 1 bubnuoreka [IOK
TaOJIUYHBIM JAHHBIM https://m.edsoo.ru/863ec324
3 W3Bneuenune u nHTEpHIpeTAU | bubnuorexa IIOK
TaOJIMYHBIX TaHHBIX https://m.edsoo.ru/863ec78¢e
4 [IpakTnueckas padora "Tabnuubr" 1 1
I'paduueckoe mpeacraBieHue
5 JaHHBIX B BUJI€ KPYTOBBIX, | bubnuorexa IIOK
CTOJOMKOBBIX (CTONOYATHIX) https://m.edsoo.ru/863ed18e
quarpamm
YreHne ¥ MOCTPOEHUE TUarpaMM.
6 [Tpumeps! femorpapuueckux 1 Bubmmorexa LIOK
PUMEpHL A P https://m.edsoo.ru/863ed602
JrarpaMm
7 [TpakTuyeckas pabora | 1 bubnuoreka [IOK
" lnarpammsr" https://m.edsoo.ru/863ed72e
g Uucnossie HaOopel. CpenHee | bu6mmoreka [JOK
apudmeTnyeckoe https://m.edsoo.ru/863ed846
9 Uucnossie HaOopwl. CpenHee | bu6mmoreka [JOK

apu@meTnyecKoe

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




MenmnaHa 41MCI0BOTO Ha6opa.

bu6mmoreka [IOK

10
VY cToMUnNBOCTE MEeTHAHEI https://m.edsoo.ru/863edb3e
1 Meaunana yrcinoBoro Habopa.
Y cToMUNBOCTE MeUaHbI
12 [IpakTuueckas padora "Cpennue bubnuorexa IIOK
3HaueHna" https://m.edsoo.ru/863edc6ba
HauOomnsiee u HanMeHbIIEE
13 3HaYEHHUs YMCIIOBOr0O Habopa bubmorexa HOK
pa- https://m.edsoo.ru/863ee07a
Pa3zmax
HauOomnsiee u HanMeHbIIEE
14 3HAYECHHS YUCIIOBOTO Habopa.
Pa3zmax
HauOomnsiee u HanMeHbIIEE
15 3HAYEHHS YUCIIOBOTO Habopa.
Pa3zmax
KonTponbnas pabota mo Temam
16 "IIpencTaBienue JaHHBIX bubmmorexa IIOK
pedl 8 o https://m.edso0o.ru/863ee390
OmnuncarenbHas CTATUCTHKA
17 CiyualiHas ”3BMEHYMBOCTD bubnuoreka [IOK
(mprMepHl) https://m.edsoo.ru/863ee4bc
18 YacrtoTa 3HaYEHNI B MacCUBE bu6mmoreka [IOK
JNAaHHBIX https://m.edsoo.ru/863ee69c¢
bu6mmoreka [IOK
19 I'pynnupoBka
Py p https://m.edsoo.ru/863ee9d0
20 I'ucrorpammel
b K
21 I'mcrorpammer nomorexa IO

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




[Tpaktuyeckas pabdora "Cnyvaiinas

bu6mmoreka [IOK

22
U3MEHYHBOCTH" https://m.edsoo.ru/863eecc8
I'pad, BepuinHa, pedpo.
23 Hp eq)CTaII:J'IeHI/Ie 3121 art)m C MOMOTIIBIO bu6morexa TIOK
pedl A B https://m.edsoo.ru/863eef52
rpada
Crenenp (BaJICHTHOCTb) BEPILUHBI.
24 Yucno pédep 1 cyMMapHast CTETICHb bu6morexa TIOK
pebep A €y P https://m.edsoo.ru/863ef0ba
BepunH. Llens u nuxi
’s Hens u nuxon. [TyTs B rpade. bubnmnoreka [JOK
[IpencraBnenue o cBSI3HOCTH rpada https://m.edsoo.ru/863ef236
26 [IpencraBnenue 06 bubnuoreka [IOK
OpPUEHTUPOBAHHBIX Tpadax https://m.edsoo.ru/863ef3b2
7 CrydaifHblii OIIBIT U CITy4alHOE bubnmnoreka [JOK
coObITHE https://m.edsoo.ru/863ef4d4
BeposTHOCTB M 4acTOTa COOBITHSL.
)3 Ponp ManoBeposTHBIX U bubnuoreka [IOK
HNPaKTUYECKH JOCTOBEPHBIX https://m.edsoo.ru/863ef646
CcOOBITUH B IPUPOJIE U B OOIIECTBE
29 MoHerta 1 urpajibHasi KOCTh B
TEOpUU BEPOATHOCTEN
30 [TpakTtuyeckas padora "Yactora bubnuoreka [IOK
BbINIAJIeHUs opia" https://m.edsoo.ru/863¢ef8a8
KonTpoasHnas pabora no temam
31 "Cry4aitHasi U3MEHUYUBOCTb. bubnuotexa [JOK
I'padsl. BepostHocTh cityyaitHoro https://m.edsoo.ru/863f0186
coObITHS"
0 [ToBTOpenue, o6o0IIEHNE. bu6mmoreka [IOK

IIpencraBnenue naHHBIX

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




1 [ToBTOpenue, o6o0IIEHHE. 1 bub6mmoreka [IOK
OnucarenbHas CTaTUCTUKA https://m.edsoo.ru/863efbaa
14 [ToBTOpenue, o6o0IIEHHE. 1 bub6mmoreka [IOK

BepOHTHOCTL CJ'Iy‘IElfIHOFO COOBITHS

https://m.edsoo.ru/863efecO
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8 KVIACC

Kosun4yecTBo 4yacoB DJIeKTPOHHbIE
JlaTa
Ne uudposbie
Tema ypoka Kontpoasbnbie | IlpakTnyeckue | H3Y4YEHH
n/n Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI s
pecypcsl
| IIpencraBneHue qaHHBIX. 1 bu6mmoreka [IOK
OmnucarenbHas CTaTUCTUKA https://m.eds00.ru/863f029¢
) CrnydaitHast u3BMeHUUBOCTh. CpeHue | bubnmnoreka [JOK
YHUCJIOBOTO Habopa https://m.edsoo.ru/863f03fc
3 Crny4aitasie coobiTus. BepostHoCcTH 1 | bubnmnoreka [JOK
4aCTOTHI https://m.eds00.ru/863f0578
Knaccuueckue Moaenu Teopuu
4 BEpPOATHOCTEH: MOHETA 1 UrpajbHas 1 bubmorexa HOK
p ’ p https://m.eds00.ru/863f076¢
KOCTh
bu6mmoreka [IOK
5 0] 1
TIIOHEHIA https://m.edso00.ru/863f0a50
bu6mmoreka [{OK
6 0 1
Jlucniepens uucnosoro Habopa https://m.edso00.ru/863f0a50
7 CraHapTHOE OTKJIOHEHHE YHCIIOBOTO | bubnuoreka [IOK
Habopa https://m.edsoo.ru/863f0bfe
8 JuarpaMMbl pacCeMBaHUS 1 bubmmorexa [OK
P p https://m.edso0o.ru/863f0eab
bu6mmoreka [IOK
9 M 1
HOMECTRO, TOAMHOKECTBO https://m.edsoo.ru/863f1180
Onepanuy HaJl MHOKECTBAMU:
part A bu6mmoreka [IOK
10 o0beIMHEHNE, TIEpeCceUCHHE, 1

JOITIOJITHCHUC

https://m.edsoo.ru/863f143¢




CaoiicTBa onepanuii HaJ
MHOKE€CTBAMHU: IEPEMECTUTENBHOE,

bu6mmoreka [IOK

11
couyeTarenbHOoe, pacpeaeauTeENbHOE, https://m.edsoo.ru/863f1784
BKJIIOYEHMUS

12 I'paduueckoe mpeacraBieHue bubnuoreka [IOK
MHOYKECTB https://m.edso0.ru/863f198¢

13 KonTponbnas pabota mo Temam
"Cratuctrka. MHOXKecTBa"

14 DneMeHTapHble coObITHs. CnyyaliHbie bu6mmoreka [IOK
COOBITHA https://m.edsoo.ru/863f1dec
braronpusrcTByronme

15 aneMeHIT)a HBIE Z;O6LITH51 Bubmiorexa LIOK

p o https://m.edsoo.ru/863fldec
BepositHOCTH COOBITHI
braronpusrcTByromnme
16 aneMeHIT)a HbIE Z;O6LITH51 Bubmiorexa LIOK
p o https://m.edsoo.ru/863f1{72
BepositHOCTH COOBITHI
OnbITH ¢ paBHOBO3MOXXHBIMHU
17 DJIEMEHTAPHBIMHU COOBITUSIMHA Bubmiorexa LIOK
. p\, ' https://m.edsoo.ru/863f21ca
CryyaliHblif BBIOOD
OMBITHI ¢ PAaBHOBO3MOXXHBIMHU
18 3JIEMEHTAPHBIMHU COOBITUSIMHU Bubmorexa LIOK
. p\, ’ https://m.edsoo.ru/863f21ca
CryyaliHblif BBIOOD
[TpakTuyeckas padora "OnbITH €

19 aBHOBO3MOKHBIMH 3JIEMEHTAPHBIMU Bubmiorexa LIOK
P " P https://m.edsoo.ru/863f235a
COOBITHSIMH

bubmmoreka [IOK

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

21 CBolicTBa fepeBa: eAMHCTBEHHOCTh bubnuoreka [IOK




MyTH, CYIIECTBOBAHHUE BUCSUYEH
BCPIIHHBI, CBA3b MECKAY YHUCIIOM
BEPIIMH U YUCTIOM pEdep

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

22 [IpaBuno yMHOXEHUS bubmorexa [JOK
p ™ https://m.edsoo.ru/863f2cd8
bu6mmoreka [{IOK
23 IT
PABHIIO yMHONCHHA https://m.edsoo.ru/863f2¢36
bu6mmoreka [IOK
24 IT 0
POTHBOTIOTONHOE CODBITHE https://m.edsoo.ru/86328a
)5 Huarpamma Ditnepa. O0beuHEHNE U bubmuoreka [IOK
nepeceyeHre CoObITHI https://m.edsoo.ru/863f3214
26 HecoBmectHbie coObiTHs. Dopmyna bubnmnoreka [JOK
CJI0’KEHUS BEPOSITHOCTEN https://m.edsoo.ru/863{3372
7 HecoBmectHbie cobbiThs. Dopmyna bubnmnoreka [JOK
CJI0’KEHUS BEPOSATHOCTEN https://m.edso00.ru/863{3764
[IpaBun0 yMHOXKEHUSI BEPOSITHOCTEM.
28 VYcnoBHast BEpOSITHOCTh bubmorexa [JOK
p ’ https://m.edsoo.ru/863f38ae
HezaBucumpie coObITHSA
IIpaBuIO YMHOKEHUS BEPOSATHOCTEM.
29 YEJ'IOBHaSIyBe OSITHOCTD " Bubamorexa [IOK
p ' https://m.eds00.ru/863f3b06
He3zaBucumblie coObITHS
30 [Ipencrasienue ciry4aifHOTo bubnuoreka [IOK
DKCIIEpUMEHTA B BUJIE IEpeBa https://m.edsoo.ru/863f3cbe
31 [Ipencrasienue ciry4aiiHOTo bubnuoreka [IOK
DKCIIEpUMEHTA B BUJIE IEpeBa https://m.edsoo0.ru/863f3f20
[ToBTOpeHnue, 06061IEHNE.
bu6mmoreka [IOK
32 [IpencraBieHue TaHHBIX.

OnucarenbHasg CTAaTUCTHKA

https://m.edsoo.ru/86314128




but6mmoreka [JOK

33 IToBTOpenue, o6001eHNE. I'pa 1
BTOpetn wenne. Tpaget https://m.edsoo.ru/863f4312
KonTpoasHas pabora o temam

34 "Cnyualinble coObITHS. BeposTHOCTB. 1

I'pader”

OBILIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME
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9 KVIACC

KosmnuecTBo yacos DJIEeKTPOHHbBIE
JlaTa
uugposbie
Nen/m | Tema ypoka Kontpoasbnbie | IlpakTnyeckue | H3Y4YEHH
Bcero o0pa3oBaTejibHbIE
padoThI padoThI s
pecypcbl
1 [IpencraBnenue qaHHBIX 1 Bubmmorexa I[IOK
pedt A https://m.edsoo.ru/863f47ea
2 OnucarenpHasi CTAaTUCTUKA 1 Bubmmorexa LIOK
https://m.edsoo.ru/863f47ea
Omneparuu HaJ COOBITHSIMU 1
4 HeszaBucumocts coObITHI 1
5 KomOuHaTopHoe mpaBuiio | bubnuoreka [IOK
YMHOXEHHUS https://m.edsoo.ru/863f4e16
6 [lepectanoBku. @akTopua. | bubnuorexa IIOK
CoueraHus U 4NCIO COYETaHUI https://m.edsoo.ru/863f4e16
bu6mmoreka [IOK
7 Tpeyro [Tackan 1
PEYrOARHHIK famt https://m.edsoo.ru/863f5014
[IpakTuueckas padora
g "Borunicnenne BeposiTHOCTEH C | 1 bubnuoreka [IOK
WCIIOJIb30BaHUEM KOMOMHATOPHBIX https://m.edsoo.ru/863f5208
(byHKUIMN 37IeKTPOHHBIX Ta0muI"
I'eomerprueckast BEpOATHOCTb.
9 Crry4daifHbIl BEIOOp TOUKH U3 | bubnuotexa [JOK
¢Gurypsl Ha IJIOCKOCTH, U3 OTPE3Ka, https://m.edsoo.ru/863f5884
U3 IYT'U OKPY’KHOCTH
10 I'eomeTprueckas BEpOSATHOCTbD. 1 bubnuorexa IIOK

CnyyaliHblii BEIOOP TOUKH U3

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




(burypsl Ha MJIOCKOCTH, U3 OTPE3Ka,
U3 IYT'U OKPY>KHOCTH

11

I'eomeTpuyeckast BEpOATHOCTb.
CiydaiiHblii BBIOOp TOUKH U3
(burypsl Ha MIIOCKOCTH, U3 OTPE3Ka,
U3 IyTU OKPYKHOCTH

bu6mmoreka [IOK
https://m.edsoo.ru/863f5bfe

I'eomeTpuyeckast BEpOATHOCTb.
Ciy4daiiHblii BBIOOp TOUKH U3

bu6mmoreka [IOK

12
(burypsl Ha MJIOCKOCTH, U3 OTpE3Ka, https://m.edsoo.ru/863f5e10
W3 IyTH OKPY>KHOCTH
HcneiTanue. Ycrex u Heyaaua.
13 Cepus UCIBITAaHUH 10 neyzlioro bu6morexa TIOK
p a p https://m.eds00.ru/863f6162
ycrnexa
HcneiTanue. Ycrex u Heyaaua.
14 Cepus UCIBITAaHUH 10 neyzlioro bu6morexa TIOK
p g p https://m.eds00.ru/863f6356
ycrnexa
UcneiTanue. Ycnex u Heyaaya.
15 Cepus vcnbITaHUM 10 IEPBOTO
ycrexa
Hcnbitanusa beprymm.
16 BepositHocTH cOOBITHI B cepun bu6morexa TIOK
p . p https://m.edso00.ru/863f64d2
ucnbiTaHui beprynnu
Hcnbitanusa beprymm.
17 Beposaraoctr coObITHI B cCepun bubmorexa TIOK
p 5 p https://m.eds00.ru/863f6680
ucnbiTaHui beprynnu
18 [IpakTuueckas pabora "HcnbiTanus bubnuorexa IIOK
bepnyian" https://m.edsoo0.ru/863f67de
19 CrnydaifHasi BeJIMUMHA U bubnuotexa [JOK




pacnpeaciicH1ue BepOHTHOCTeﬁ

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

MareMaTH4ecKoe OKHIaHue U

bu6mmoreka [IOK

20
JUCIIEPCHS CIIy4alHOMN BEIIMYHUHBI https://m.edsoo.ru/863f6da6
[IpuMepsl MaTeMaTU4ECKOTO
21 0KHJIaHUS KaK TEOPETUIECKOTO bu6morexa TIOK
a p https://m.eds00.ru/863f6{86
CPEIHETO 3HAYECHUS BETUYNHBI
bu6mmoreka [IOK
22 ITousiTre o0 3aKkoHEe OOJILIINX YHCET
https://m.edsoo.ru/863f72¢4
3 N3mepenue BeposiTHOCTEH C bubnuoreka [IOK
MOMOIIBIO YaCTOT https://m.edso00.ru/86317652
24 [IpumeHneHue 3aKkoHa OOIBIINX bubnuoreka [IOK
qucen https://m.edsoo.ru/863f7116
)5 O6o06mmenue, cucTemMaTH3aIus bubmuorexa [JOK
3HaHuil. [IpencraBneHne TaHHBIX https://m.edsoo.ru/863f783¢c
%6 O0001enue, cucTeMaTH3aIis
3HaHui. OnucaTenbHast CTaTUCTHKA
O0001enue, cucTeMaTH3aIUs
27 3HaHui. [IpeacraBinenue JaHHBIX bubmorexa OK
- pen g ' https://m.edsoo.ru/863f893a
OnucartenbHas CTATUCTHKA
O000111eH1E, CHCTEMATU3 LM
28 3HaHUU. BeposATHOCTH CIIydyaliHOTO bubmorexa OK
- 2eP y https://m.edsoo.ru/863f7ade
COOBITHS
O000111eH1E, CHCTEMATU3 LM
79 3HaHU. BEposSTHOCTH CIy4aitHOTO bubnuoteka [JOK
COOBITHSA. DIIEMEHTHI https://m.edso00.ru/863f7¢9c
KOMOHWHATOPUKH
bubmnoreka [JOK
30 O0600611eHne, cucTeMaTHu3alus nomoreka 11

https://m.edsoo0.ru/863f7e54




3HAHUW. DJIEMEHTHI
KOMOMHATOPUKHI

O0001enue, cucTeMaTH3aIus

31 3HaHUU. DIEMEHTHI | bubnuotexa [JOK
koMOuHaTopuku. CiaydaiiHble https://m.edsoo0.ru/863f8408
BEJIMYUHBI U pactpeeeHus
O0001enue, cucTeMaTH3aIus
32 3HaHI/IHI; CnygaliHbIe BeJ‘II/I“IIlI/IHLI u 1 bubmorexa OK
-y https://m.edsoo.ru/863f861a
pacnpeneneHus
bu6mmoreka [JOK
33 n 1
roroad KOHTPOHBHEUI pa60Ta https://m.edsoo.ru/863f8b56
34 O0001enue, cucTeMaTH3aIus 1
3HAHUH
OBHIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME




IPOBEPSIEMBIE TPEBOBAHUS K PE3YJbBTATAM OCBOEHMUSI
OCHOBHOM OBPA30OBATEJbHOU ITPOI'PAMMBbI

7 KIIACC
Kon .
IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
NpoBepsieMoro .
00pa3oBaTeILHON MPOrPaMMbl OCHOBHOT'0 00111er0 00pa3oBaHus
pe3yJbTarTa
5 BeposiTHOCTB M cTaTUCTHKA
Yurare uHPOpMALIHIO, IPEICTABICHHYIO B Ta0/IMlIax, HA JUarpaMmmax,
5.1 IPEACTaBIATh JaHHbIE B BUAE TaOJMI, CTPOUTH JAMArPAMMBbI
(cTonOuKoBbIe (CTONOUATHIE) U KPYTOBbIE) 110 MAacCUBaM 3HAUYEHUN
- OnuceiBaTh M HMHTEPIPETUPOBATH pealbHbIC YHUCIOBbIE JaHHBIE,
NpeJCTaBICHHbIEC B TaOIMIIaX, HA TUarpaMMax, rpapukax
Hcnonp3oBath TUISL ONMCAHUS JAHHBIX CTaTUCTUYECKHUE
53 XapaKTEepUCTHKU: cpeiHee apudmMeTnyeckoe, MeiaHa, HaubobIlIee U
HauMEHbIIIEe 3HAYCHU S, pa3Max
Nmets npencrasieHne 0 C1y4alHOM M3MEHYMBOCTH Ha IIPUMEPAX LIEH,
54 ¢bu3NYecKUX  BEIWYMH, aHTPONOMETPUYECKHX JaHHBIX, HUMETh
IIPEACTABIICHUE O CTATUCTUYECKON YCTONYUBOCTH
8 KIIACC
Kon .
IIpoBepsiemble npeaMeTHbIE Pe3yJIbTAThl 0CBOCHHUSI OCHOBHOI
NpoBepsieMoro .
o0pa3oBaTe/IbHOI NPOrpaMMbI OCHOBHOI0 00111ero 00pa3oBaHust
pe3yjabTara
5 BepositHOCTB 1 cTatuCcTHKA
W3BnekaTh W mpeoOpa3oBBIBATH MH(POPMAIUIO, IMPEICTABICHHYIO B
5.1 BUjie Tabiuil, Auarpamm, rpaduKoB, NPEACTaBIATH IaHHBIE B BHUJE
Ta0IuUI, TUarpamm, rpaduKoB
OnuceiBaTh JaHHBIE C IIOMOIIBIO CTAaTUCTUYECKUX IIOKa3aTeseil:
5.2 CpeIHUX 3HAYEHUM M Mep pacceuBaHus (pa3max, JIuUcCHepcus U
CTaH/IapTHOE OTKJIOHEHUE)
53 HaxoauTh 4acTOTHI YMCIIOBBIX 3HAYEHUH W YacTOTHI COOBITHH, B TOM




YUCJIe 10 pe3yJibTaTaM U3MepEeHU U HaOII0AeHU I

54

HaxonuTe BepOATHOCTM CIy4YalHBIX COOBITH B OMNBITaX, 3Has
BEPOSITHOCTH 3JIEMEHTAPHBIX COOBITUI, B TOM YHCIE€ B OIBITaX C

PaBHOBO3MOKHBIMU 3JICMCHTAPHBIMHA COOBITUSIMH

5.5

Hcnonp3oBate  rpaduueckue  MOAEIM:  JAEPEBO  CIydailHOTO

OKCIICPUMCHTA, AuarpaMmabl Bﬁnepa, YUCJIOBAA IIpAMas

5.6

OHepI/IpOBaTB IOHATHUAMU. MHOXCCTBO, ITOJMHOX>KCCTBO, BBbIIIOJJHATH
ornecpanruun Hazg MHOKCCTBaMHU: O6’b€I[I/IHeHI/Ie, nepeceucHuc,
AOIIOJTHCHHUE,; ICPEUNCIIATE DJICMEHTEI MHOXCECTB, IIPUMCHATH CBOICTBa

MHOXKECTB

5.7

Hcnonb3oBathk rpaduueckoe MpeICTaBICHHE MHOXECTB W CBs3ei
MEX1y HUMH ISl ONKMCAHUS TPOLECCOB U SIBJICHUI, B TOM 4YHCIE MPU

peLIeHUH 3a/1a4 U3 APYTHX YIeOHBIX IPEIMETOB U KYPCOB

9 KUIIACC

Kon
NpoBepPsIEeMOro
pe3yJbTaTa

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
00pa3oBaTeILHON MPOrPaMMbl OCHOBHOT'0 00111er0 00pa3oBaHus

5

BGPOHTHOCTB H CTaTUCTHKA

5.1

W3Bnekath U mpeoOpa3oBBIBATh MHGOPMAIUIO, TPEIACTABICHHYIO B
pa3IMYHBIX HCTOYHUKAX B BUJE TaOMUL, AuarpaMM, TIpaduKoB,

NpeaACTaBJIATb JaHHBIC B BUC Ta6J'II/IH, Auarpamm, l"pa(bI/IKOB

5.2

PemraTe 3a/laduu OpraHnu30BaHHbBIM nepe60p0M BAapHAHTOB, a4 TAKXE C

HUCIIOJBb30BaHUECM KOM6I/IHaT0pHBIX IMpaBuJ U MCTOJ 0B

53

Hcnons3oBaTe  omnucaTellbHBIE XapaKTCPUCTUKU  [JId  MaCCHUBOB
YHCJIOBBIX JaHHBIX, B TOM 4YHCJIC CPEAHHMEC 3HAUCHUA W MCEPEI

paccenBaHuUs

54

Haxozme YacTOTHl 3HAUCHWH W YaCTOTHI CO6BITI/I$I, B TOM YHCIIC

MOJIB3YSICh PE3YJIbTaTAMH MPOBEIEHHBIX U3MEPEHUN 1 HAOJII0IeHUI

5.5

HaxoauTs BEpOATHOCTH Clly4allHbIX COOBITUN B U3yUEHHBIX OIBITAX, B
TOM 4YHCJIE B ONBITaX C PAaBHOBO3MOXHBIMH 3JIEMEHTAPHBIMU

COOBITHSIMHM, B CEpUSAX HUCHBITAHUNA 10 MEPBOTO ycCIlexa, B CEPUAX




ucnbeITaHui bepryim

HNMers npencraBiieHHE O CIIy4alHOM BEIIMYMHE U O PACIPEICICHUHU

5.6

BEpPOSITHOCTEHN

Nmetn MNpeaACTaBJICHHUEC O 3aKOHC 60.HBLHI/IX YUCCII KaK O MNPOABIICHHUU
5.7 3aKOHOMEPHOCTH B CIy4allHOM H3MEHUYMBOCTM U O pOJM 3aKOHa

OOJIBIIINX YMCEIl B IPUPOJIE U 00IIIecTBE




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

7 KIIACC
Kon IIpoBepsieMblii 3JIEMEHT CO/IePKAHUS
5 BeposTHOCTB U cTaThCTHKA
[IpencraBnenne JaHHBIX B BUAE TAOJUI, JUarpaMm, rpadukoB. 3amoiHeHHEe
Ta0NMI], YTEHUE U TOCTPOCHHE auarpamm (CTOJOMKOBBIX (CTOJIOYATHIX) U
5.1 KpyroBbix). UreHue TpaduKOB pealbHBIX IMpoleccoB. M3BneueHue
uH(pOpMalMi W3 AWarpaMM W TaOJIMIl, WCIIOJIB30BAHHE W WHTEPIIPETALHS
JTAHHBIX
OnucarenpHasi CTaTUCTUKA: cpeqHee apudMeTHYecKoe, MeauaHa, pa3Mmax,
5.2 HanOoJIbIlIee U HaMMEHbIIIee 3HAaUeHUsI Habopa YMCIOBBIX NaHHBIX. [Ipumepsl
CIIy4yallHON U3MEHUYMBOCTHU
CriyyaliHplii SKCIIEpUMEHT (OIBIT) U cilydaiiHOoe coObITHE. BeposTHOCTh U
53 gacToTa. Poilb MaJOBEpPOSTHBIX M MPAKTUYCCKU JTOCTOBEPHBIX COOBITHIA B
npupojie u B obmiectse. MoHeTa U urpajibHasi KOCTh B TEOPUU BEPOSATHOCTEM
I'pad, Bepmmua, pedbpo. Cremenp BepmuHbL Ymcno pébep U cymmapHas
54 crenens BepiuH. Ilpeacrasienue o csa3noctu rpada. Lenu u nukist. [lytn
' B rpadax. OO6xom rpada (sinepoB myth). [IpencraBienue 00
opueHTUpoBaHHOM Ipade. Pemenne 3anau ¢ momouisio rpadoB
8 KIIACC
Kon IIpoBepsieMblii 3J1eMEHT COAEPKAHMS
5 BeposTHOCTB U cTaTHCTHKA
5.1 [IpencraBienue qaHHBIX B BUE TaONUL, 1UarpaMM, rpadukoB
- MHOXeCTBO, JJIEMEHT MHOXECTBa, MOAMHOXecTBO. Omepanuu Haj
' MHO>KECTBaMU: 00bEAMHEHNUE, IepeceUeHre, JOMOTHEHUE
53 CaolicTBa onepanuii HaJy MHOKECTBaMU: IIEPEMECTUTEIILHOE, COUETATENIBHOE,
' pacnpeaenuTeNbHOe, BKIOYSHUS
s4 Hcnonp3oBanue rpaduyeckoro MpeACTaBICHUS MHOXKECTB JUIsl OMUCAHUS
' peaIbHBIX MPOIIECCOB U SIBJICHUH, MPU PEIICHUH 3a/1a4.




ss Usmepenue paccenBaHus JaHHBIX. JlMcrepcuss U CTaHIAPTHOE OTKJIOHEHHE
' YHCIIOBBIX HAOOpoB. J[MarpamMmMa paccerBaHus
DJIeMEHTapHbIE COOBITHS clydailHOro omnbiTa. CiydailHble COOBITHSA.
56 BepositHocT  coObiTHil. ONBITBI C PaBHOBO3MOXHBIMHU  3JIEMEHTAPHBIMU
' coobiTusiMu.  CriyuyaliHpli  BeIOOp. CBsI3b  MEXKAY MaJIOBEPOSTHBIMH U
MPAKTUYECKH JOCTOBEPHBIMU COOBITUSIMU B TIPUPOJIC, OOIIECTBE U HAYKE
JepeBo. CBolicTBa [J€peBbEB: E€IUHCTBEHHOCTh IIyTH, CYIIECTBOBAaHUE
5.7 BUCSYEH BEPIINHBI, CBA3b MEX/Y UYMCIOM BEpIIKH U yucioMm pédep. [Ipasuio
yMHOXeHUs1. Pemenue 3a1a4d ¢ moMoieko rpados
[IporuBomnonoxkubie coObiTus. Jluarpamma Ditepa. OObenuHEHHE U
5.8 nepeceyeHre coObiTuil. HecoBmecTHble coObITHS. Dopmyrna CHOXKEHHUS
BEPOSATHOCTEMN
5.9 VYcnoBHast BeposiTHOCTb. [IpaBuiio ymHoxenus. HezaBucrumbie coObITHS
[IpencraBnenue »skcnepumMeHTa B Bujae JepeBa. Pemienne 3amad  Ha
5.10 HaXO0XkJIEHUE BEPOSITHOCTEH C MOMOIIBIO JE€pPEBA CIYYaHHOIO0 SKCIEPUMEHTA,
auarpamm Jiiepa
9 KIIACC
Kon IIpoBepsieMblii 3J1eMEHT COAEPKAHUS
5 BeposiTHOCTB M cTaTUCTHKA
[IpencraBneHue AaHHBIX B BUAE TaOIUI], AUarpaMm, rpaduKoOB, UHTEPIPETAIUI
5.1 naHHbIX. UTeHwe u mocTpoeHue Talbiul], AuarpaMM, rpaduKoB MO peaibHbIM
JTAHHBIM
5.2 [TepectanoBku u pakTopua
53 CoueTaHus U YUCIIO COYETAHUN
5.4 Tpeyronsuuk Ilackans. Pemenue 3aay ¢ HCob30BaHUEM KOMOWHATOPUKHU
5 I'eomerpuueckas BepoATHOCTb. CllydailHbId BBIOOp TOYKH W3 (UTYPHI Ha
' IIJIOCKOCTH, U3 OTPE3Ka U U3 YT OKPY>KHOCTHU
5.6 Hcneitanue. Ycenex u Heynaya. Cepus UCIBITaHUMN 10 TIEPBOTO ycliexa
57 Cepus ucneiTanuii bepHymiu. BeposiTHOCTH COOBITMII B CEpuUM HCIBITAaHUM
' bepuymim
5.8 CiyyaliHasi BEJITMUMHA U paclpeiesieHUe BEPOSTHOCTEN




Marematuueckoe oxujgaHue u gucnepcus. [lpumepsl MaTeMaTHYECKOTo

> 0’KHJIaHUS KaK TEOPETUUYECKOTO CPEHEr0 3HAUCHUS BEITMUYHHBI

510 MareMaTuueckoe OKHUJAHWE M JUCHEPCUS CIyYalHOW BEIMYHMHBI «YHUCIIO
. YCIIEXOB B CEpUM UCTIBITAHUN bepHyium»

511 [Tonsitue o 3akoHe OonbpIIMX yucen. M3mepeHue BEpOATHOCTEH C MOMOIIbIO

4yacToT. Poib 1 3HaUYeHre 3aKoHa OOJIBIINX YHCET B npupoac u O6H.I€CTB€




IPOBEPSIEMBIE HA OI'D 11O MATEMATUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUS OCHOBHOM OBPA30OBATEJIBHOM
IMPOTPAMMBI OCHOBHOI'O OBIIIET'O OBPA3OBAHUS

Kon
NpoBepsSieMOro
TpeOOBaAHUSA

IIpoBepsiemble TpeOOBaHUS K PeAMETHBIM Pe3yJbTaTaM OCBOEHUS
OCHOBHOM 00pa30BaTeJIbHOI MPOrpaMMbl OCHOBHOI0 00111€r0
oOpa3oBanus Ha ocHoBe PI'OC

YMeHue onepupoBaTh NOHATHUAMU: MHOXECTBO, IIOJIMHOKECTBO, ONEPALNU
HaJ MHOXECTBAMH; YMEHHUE ONEPUPOBATh MOHATUAMU: Tpad, CBA3HBIN Tpad,
JI€PEBO, LUKJI, IPUMEHATh UX IPHU PELICHUM 33]1a4; YMEHUE HCIOJIb30BaTh
rpaduveckoe TMpEeICTaBICHWE MHOXKECTB ISl ONHCAHUS  PEaJTbHbIX
IPOIIECCOB U SIBJICHUH, TP PEILICHUH 33]]a4 U3 APYTHX YUeOHBIX MPEIMETOB

YmMmeHue OIICpHUPOBATH IOHATHAMHU: OIPEACICHUE, aKCHOMa, TEOopeMa,
J0Ka3aTCIbCTBO, YMCHUEC paciio3HaBaTb UCTHUHHBIC n JIOKHBIC
BbICKA3bIBAHHA, IMPHUBOJAUTH IIPUMEPLBI HW  KOHTPIPUMEPBI, CTPOHUTH
BBICKA3bIBAHHA U OTPULIAHUSA BBICKA3bIBAaHHUI

YMeHue OIepupoBaTh IMOHATUSAMU: HATypallbHOE YMCIIO, IIPOCTOE U
COCTaBHOE YUCIIO, JCIMMOCTb HATYPAJIbHBIX YUCEN, IIPU3HAKU JIEIUMOCTH,
1IeJI0€ YMCII0, MOAYJIb YHCiIa, OOBIKHOBEHHAs JIpoOb U JecATHYHAs ApOOb,
CTAaHJAPTHBIA BUJ 4YUCJA, PALIMOHAIBLHOE YMCIIO, UPPALMOHAIBLHOE YHUCIIO,
apu(MeTHUECKUl KBaJpaTHBI KOPEHb, YMEHHUE BBIMOJIHATH JCHCTBHS C
4YUCJIaMH, CPAaBHMBAThb W YIOPSJOYMBATH 4MCIIA, IIPEACTABIATH 4YMCIA HA
KOOPJAUHATHOM NPSIMOM, OKPYIUIATH YMCIIA; YMEHHE JeiaTb NPUKUIKY U
OLICHKY pe3yJIbTaTa BBIYUCICHUN

YMeHne onepupoBaTh MOHATHUSMHU: CTENEHb C LEJIbIM IOKa3aTeleM,
apudmeTnuecKuil KBaJIpaTHbIN KOpPEeHb, MHOTOUIEH, aredpandeckas Apoob,
TOXKJIECTBO; 3HAKOMCTBO C KOpPHEM HATypajJbHOM CTemNeHu Ooblie
€MHUIIBI; YMEHHE BBIMOJIHATH pacu€rbl 1mo ¢dopmylaM, IpeodpazoBaHuUs
HENbIX, JAPOOHO-PAllMOHATBHBIX BBIPAXKEHUH M BBIPAKEHUN C KOPHSMH,
pa3joXKeHNe MHOTOWIEHAa HA MHOXKUTENIM, B TOM YHUCIE C HUCIOJIb30BAHUEM
dbopMyI pa3HOCTH KBaJIPaTOB U KBaJpaTa CyMMBI U Pa3HOCTH

YMeHue omnepupoBaTh MOHATHUSAMHU: YKHCIOBOE PABEHCTBO, YpPaBHEHHE C
OJHOM MEePEeMEHHOM, YHCIIOBOE€ HEPABEHCTBO, HEPABEHCTBO C MEPEMEHHOM;
YyMEHHE peliaTh JIMHEWHbIE W  KBaJApaTHbIE ypaBHEHHWs, JPOOHO-
palMOHAIBHBIE YPABHEHUS C OJTHOW MEPEMEHHOM, CUCTEMBI JIBYX JIMHEMHBIX
ypaBHEHUH, TUHEHHbBIC HEPABEHCTBA U UX CUCTEMBI, KBaIpaTHbIE U JIPOOHO-
palMOHANIBHBIE HEPABEHCTBA C OJHOM IMEPEMEHHOW, B TOM YHCIE NPHU
pELICHUHU 3aJa4 M3 JIPYTHuX OPEAMETOB M NPAKTHUYECKHUX 3a7ady; YMEHHE
WCIIOJIb30BaTh KOOPAMHATHYIO MPSIMYK0 M KOOPAMHATHYIO IJIOCKOCTH IS
M300paKEeHHS PEIICHUN ypaBHEHUH, HEPABEHCTB U CUCTEM

YMmeHue omnepupoBaTh MNOHATHAMH: (yHKUUA, Tpapuk GYHKIUU, HYIU




(GYHKIIUHM, TPOMEXKYTKH 3HAKOIOCTOSHCTBA, IMPOMEXYTKH BO3pacTaHU,
yObIBaHMs, HawOoOJIbIIeE W HAMMEHbIIEEe 3HAYCHUs (YHKIMH, YMCHHE
ONEPHPOBATh TOHATHSAMHU: TIpsSMasi MPOMOPIHUOHAIBHOCTh, JTMHEWHAs
GyHKIMsA, KBaapaTHyHas (QYHKIOUS, OOpaTHas MPONOPIHMOHAIBHOCTH,
napaboja, runep0oia; yMeHUe CTPOUTh Tpaduku GyHKIUNA, UCIIOIH30BaTh
rpaduKd I ONPEJCICHUS CBOWCTB IPOIECCOB W 3aBUCHUMOCTCH, ISt
pelieHus 3amad W3 JIPYTHX YYeOHBIX MPEAMETOB W pealbHOW >KU3HH,
YMEHHE BBIPaKaTh (OPMYJIaMU 3aBHCUMOCTH MEXKIY BETUYHMHAMU

YMeHue onepupoBaTh MOHATUSMU: MOCIEA0BATEIBHOCTD, apumMeTnyecKas
U TEeOMETpUYEeCKass IMPOrpecCMu; YyMEHHE HCIOJIb30BaTh CBOMCTBA
nocJe0BaTeIbHOCTEH, GOPMYIIBI CyMMBI U OOIIEro 4ieHa MpH PelIeHUur
3a1a4, B TOM 4YHCIE 3aJad M3 JAPYruX Y4eOHBIX MPEIMETOB U peabHOU
KU3HU

YMeHue pemarh 3a/la4i pa3HbIX TUIOB (B TOM YMCJE Ha MPOLEHTHI, JOJIU U
YacTH, JBIKEHUE, paboTy, LIEHy TOBapOB M CTOUMOCTH IMOKYIOK U YCIYT,
HAJIOTH, 3aJa4yd H3 00JacTh YOpPaBICHHS JIMYHBIMH U CEMEHHBIMHU
¢uHaHCAMM); YMEHHUE COCTABJIATH BBHIPAKCHUS, yPAaBHEHUS, HEPABEHCTBA U
CUCTEMBl IO YCIOBHUIO 33JauM, HCCIIEJOBaTh IIOJIyY€HHOE pEUICHHE U
OLICHMBATH [IPaBAOII000HOCTh MOIYYEHHBIX PE3YJITaTOB

YMeHue onepupoBaTh MOHATHIMU: (pUTypa, TOUKA, OTPE3OK, MpsMasi, JIyd,
JOMaHas, YrojJ, MHOTOYI'OJbHHMK, TpPEYroJbHHK, pPaBHOOCAPEHHBIH U
PaBHOCTOPOHHHMM TPEYIOJBbHHUKH, MPSMOYTOJIbHBIA TPEYTrOJIbHUK, MEIUAHA,
ouccekTprca u BBICOTA TPEyroJbHHUKA, Y4eThIPEXYTOJIbHHUK,
napauiesiorpaMm, pomMoO, MpsIMOYToJIbHHUK, KBaJpat, TPAIEIHsl; OKPYXHOCTb,
KPYT, KacaresibHasl, 3HaKOMCTBO C ITPOCTPAHCTBEHHBIMH (PUTYpaMH; YMEHUE
pluiathk 3aga4d, B TOM YHUCIIC H3 HOBCCHHGBHOﬁ JKHN3HHU, HAa HaXOXKIACHHC
TeOMETPUYECKUX BEJIMYMH C MPUMEHEHHEM H3YyYeHHBIX CBOMCTB (uryp u
dakToB

10

YMeHne omnepupoBaTh IMOHATUSMHU: PABEHCTBO  (UTyp, pPaBEHCTBO
TPEYroJbHUKOB; MapalieIbHOCTh U MEPHEHAUKYISIPHOCTh HPSIMBIX, YroJl
MEXly IPSIMBbIMU, IEPIICHIUKYIISAP, HAKIOHHAS, IPOeKLus, ogodue duryp,
NOJO0HBIE TPEYTrOJIbHUKH, CUMMETPHsSI OTHOCHUTEIIBHO TOYKH W IPSIMOMH;
YMEHHE paclo3HaBaTb pPaBEHCTBO, CHUMMETpPHIO M mojodue ¢uryp,
[apauIeIbHOCTD U NEPIEHIUKYISIPHOCTD IPSIMBIX B OKPYKAIOILEM MHUPE

11

YMeHue ornepupoBaTh MOHATUSMU: JJIMHA, PACCTOSIHUE, Yrojl (BeJIMYMHA
yrila, CHHYC U KOCHUHYC yTJIa TPEeyrojbHUKA), TJIO0MIA/lb; YMEHUE OLEHUBATh
pa3Mepbl IPEAMETOB U 0OBEKTOB B OKPYKAIOIIEM MUPE; YMEHHE PUMEHSTh
dbopMyITbl IEpUMETPA U TUIOIAIA MHOTOYTOJIbHUKOB, IJTUHBI OKPYKHOCTH U
wionaaM Kpyra, oobeMa IpsIMOYTOJIBHOIO IapajljiesieluIea; yMEHHe
IPUMEHSATH NPU3HAKHA PABEHCTBA TPEYTOJIbHUKOB, TEOPEMY O CYMME YIJIOB
TpeyrojbHuka, Tteopemy Ilucdaropa, TpuroHomeTpuyeckue COOTHOILCHUS
JUISl BBIYUCIIEHUS JIIMH, PACCTOSTHUM, TUI0IIAAEH




12

Ymenune  u3zo0paxkarb  Mmiockue  GUTypel W MX ~ KOMOWHAIWH,
IPOCTPAaHCTBEHHbIE  (UIYphl OT PYKH, C IOMOIIBIO  YEPTEKHBIX
UHCTPYMEHTOB U 3JIEKTPOHHBIX CPEACTB II0 TEKCTOBOMY MJIM CUMBOJIBHOMY
OIHCaHMIO
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YMeHue ornepupoBaTh MOHATHSAMHU: MPSMOYTOJIbHAsh CUCTEMa KOOPAMHAT;
KOOPJIMHATHI TOYKH, BEKTOpP, CyMMa BEKTOPOB, NMPOU3BEICHHE BEKTOpa Ha
YHUCIIO, CKAJIIPHOE IPOMU3BEACHHE BEKTOPOB; YMEHHE HCIIOJIb30BaTh
BEKTOPbl U KOOPJAUHATHI JUIsl PEJCTABICHUS JTAHHBIX W pEIlIeHUs 3a/1ay, B
TOM YHUCJIE U3 JPYTUX YYEOHBIX MPEAMETOB U pEabHOM KU3HU
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YMeHune onepupoBaTh MOHATUSMU: CTOJOUKOBBIE U KPYTOBBIE JHArpaMMbl,
TabJIULBI, cpeiHee apudmeTuyecKkoe, MeuaHa, HauooJbllIee U HauMEeHbIIee
3HAYeHHWs,  pa3Max  4YHcIoBOoro  Habopa;  yMEHHE  H3BIEKaTh,
UHTEPIPETUPOBATh U MpeoOpa3oBeIBaTh UH(POPMALIHIO, PEACTABICHHYIO B
TabIMIax ¥ Ha JuUarpaMmax, OTPa)Kalollyl0 CBOWCTBA U XapaKTEPUCTUKU
pealibHbIX MPOLECCOB U SIBJICHUI; yMEHHE pAaclo3HaBaTh H3MEHYMBBIC
BEJIMYMHBI B OKPYKAIOIEM MUPE
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YMeHue onepupoBaTh IOHATHSAMHU: CIYYalWHBIA  OMNBIT  (CIyYaHBINA
OKCIIEPUMEHT),  JJEMEHTApHOE€  COOBITHE  (DJIEMEHTapHBIA  MCXON)
CIIy4aifHOTO OIbITa, CIydyallHOEe COOBITHE, BEPOSTHOCTH COOBITHS; YMEHHE
HAaXOAWTh  BEPOSTHOCTH  CIYYalHBIX  COOBITMH B  ONBITaX  C
PaBHOBO3MOXKHBIMH JJIEMEHTAPHBIMHU COOBITHSIMH; YMEHHE pellaTh 3a/laud
METOZIOM OpPTraHM30BAaHHOTO Iepedopa W C HCIOJb30BAaHHEM IpaBHIIA
YMHOXEHUS; YMEHUE OIEHUBATh BEPOSTHOCTU PEATBHBIX COOBITHH U
SBJICHUHM, MMOHUMATh POJIb MPAKTHUYECKU JOCTOBEPHBIX U MAaJIOBEPOSTHBIX
COOBITHII B OKpYKAIOIIEM MHpE U B KH3HU; 3HAKOMCTBO C IOHATHEM
HE3aBUCHUMBIX COOBITHIl; 3HAKOMCTBO C 3aKOHOM OOJBIIMX YHCEN U €ro
POJIBIO B MACCOBBIX SIBJICHUSAX
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VYMeHue BbIOMpaTh NOAXOASIIUM M3YYeHHBIH METOJ AJIs PELIeHUs 3a/lauH,
IPUBOJIUTH INPUMEPHI MATEMATUYECKUX 3aKOHOMEPHOCTEM B IPUPOAE U
JKU3HHU, Paclo3HaBaTh IPOSIBICHUE 3aKOHOB MAaTEMAaTHUKU B MCKYCCTBE,
OIMUCBHIBATh OT/EJIbHBIE BBIJAIOIINAECS PE3yJIbTAThl, IIOJIYYCHHBIE B XOJE
pa3BUTUS MaTEMaTUKU KaK HAyKH, NIPUBOIAUTH IPHUMEPHI MATEMATHYECKUX
OTKPBITHH U UX aBTOPOB B OTEYECTBEHHON U BCEMUPHOU UCTOPUU




INEPEYEHD 9JIEMEHTOB COJAEPXXAHUA, IIPOBEPAEMBbIX HA OI'D
ITO MATEMATHUKE

Kon

IIpoBepsieMblii 3JIEMEHT CO/IeP:KAHUS

1 Hucna u BBIYUCIEHUS
1.1 Hatypanbnble u nensle yncina. [Ipu3Haku 1e1MMOCTH LEIbIX YUCET
12 OOBbIKHOBEHHBIE U JCCSATUYHBIE IPOOH, MPOLIEHTHI, OECKOHEUYHBIE MEPHOIUYECKHE
Ipodu
1.3 Panmonaneueie uncna. Apudmernyeckue onepamnuy ¢ paluoHAIbHBIMU YUCIaAMU
1.4 JlelicTBUTENbHBIE YUCIa. APUPMETHIECKHE OTIEPALINH C JeHCTBUTEILHBIMU YHCIaMU
L5 HpI/I6JII/I>KéHvHLIe BBIUMCJICHHUS], [IPaBUIJIa OKPYTJICHUS, IPUKHJIKA U OIICHKA pe3ysbTara
BBIYHCIICHUH
2 AnreOpandeckue BoIpaKCHUS
2.1 bykBeHHbIE BbIpa)KEHUSI (BBIPAKEHUS C IEPEMEHHBIMU )
27 Crenensb ¢ nensiM nokaszareneM. CTeneHb ¢ pallMOHaIbHBIM Moka3aTeneM. CBoiicTBa
' CTEeTeHH
2.3 MHorouneHsl
24 Anrebpanueckas 1poob
)5 Apudmerndeckuii KOpeHb HaTypaibHOH creneHu. [leiicTBus ¢ apudmeTrnyeckuMu
' KOPHSIMH HATYPaIbHOMN CTEIICHU
3 YpaBHEeHUSs 1 HEPABEHCTBA
3.1 Lenwie u 1poOHO-panoHaIbHbIC YpaBHEeHUs. CUCTEMBI U COBOKYITHOCTH YPaBHEHHI
39 Llensie u npoOHO-palioHaNbHBIE HepaBeHCTBA. CHCTEMBI U COBOKYITHOCTH
' HEPaBEHCTB
33 Pemrenne TekcToBbIX 3a71a4
4 Yucnoble NOCIEI0BATENBHOCTH
4.1 ITocnegoBaTenbHOCTH, CIIOCOOBI 3a0aHUs II0CIIEN0BATEILHOCTEMN
4.2 Apudmernueckas u reomeTpuyeckas nmporpeccuu. opmyiia CI0KHBIX MPOIEHTOB
5 OyHKIUU
@Oynkius, cnocoOsl 3aganus pyHkuuu. ['paduk ¢pyHkunu. O61acTh OonpeneneHus u
51 MHOXecTBO 3HaueHui QyHkumu. Hymun ¢yaxnum. [IpomMexxyTku 3HAKOMOCTOSIHCTBA.
o [TpoMexyTkun MOHOTOHHOCTH (yHKIMU. MaKCUMyMbl W MUHUMYMBI (DYHKIIHH.
Haubonbiiee u HanMeHblee 3HaueHne QYHKIHUN Ha IPOMEKYTKE
6 Koopaunats! Ha IPsIMOM U INIOCKOCTH
6.1 Koopaunarnas npsimast
6.2 JlekapTOBBI KOOPJIMHATHI HAa TJIOCKOCTH
7 I'eomerpus
7.1 I'eomerpuueckue GpuUrypsl 1 UX CBOMCTBA




7.2 TpeyronbHUK
7.3 MHOroyroiabHUKu
7.4 OKpY>XHOCTb U KPYyT
7.5 N3mepenne reoMeTpu4ecKux BEIMYUH
7.6 Bexropsl Ha m10cKOCTH
8 BeposiTHOCTB M cTaTCTHKA
8.1 OnucarenpHas CTaTUCTUKA
8.2 BepositHOCTB
8.3 KomOunaropuka
8.4 MHuoxecTBa
8.5 I'padmr
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