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[MOACHUTEJIBHASA 3AIIMCKA

B coBpemenHOM 1IM(POBOM MHpE BEPOSITHOCTh U CTATUCTHKA MPUOOPETAOT BCE OOJIBILYIO
3HAYMMOCTb, KaK C TOYKH 3PEHUS MPAKTHUECKUX MPUIIOKEHUH, TaK U UX POJIM B 00Opa3oBaHHH,
HEOO0XOIMMOM KaXXI0MYy 4enoBeKy. Bo3pacraer uucno npodeccuii, mpu OBIaJeHUH KOTOPBIMU
TpebyeTcst xopouias ©0a3oBas IMOATOTOBKAa B OOJACTH BEPOATHOCTH W CTATHUCTUKM, Takas
HOJArOTOBKA Ba)KHA JUISI NPOAOJDKEHHMs OOpa3oBaHUS M JJs YCIEUHOH IpogdeccHOHaTIbHON
Kapbephbl.

Kaxxaplii 4enoBeK NOCTOSHHO IPUHUMAET PEIICHUS HAa OCHOBE HMMEIOIIMXCS y HEro
JAHHBIX. A 111 O0OOCHOBAaHHOI'O NPUHATHS PELIEHHUS B YCIOBUSX HENOCTaTKa WM H30BITKA
uHpOpMaLMM HEOOXOAMMO B TOM YHCJIE XOpPOIIO C(HOPMHUPOBAHHOE BEPOATHOCTHOE U
CTaTUCTUUYECKOE MBIIIICHHE.

MMeHHO T03TOMYy OCTpPO BCTana HEOOXOIUMOCTh C(HOPMHUPOBATH Y OOYYAFOIIMXCS
(YHKIMOHAJIBHYIO TPAMOTHOCTh, BKJIIOYAIONIYIO B ce0f B KauecTBe HEOThEMJIEMOM
COCTAaBJIAIOLICH yMEHHE BOCHPUHUMAThb M KPUTUYECKU aHAIM3UPOBaTh HHGPOPMAIHIO,
IpPEJCTAaBICHHYI0 B pa3IMuYHbIX (opMax, IOHUMATb BEPOSTHOCTHBIM XapakTep MHOIHMX
peaJIbHBIX MPOLIECCOB U 3aBUCUMOCTEH, IPOU3BOINUTE IPOCTEHNIINE BEPOSATHOCTHBIE PACUETHI.

3HAKOMCTBO B Yy4Yye€0HOM Kypce € OCHOBHBIMHM MpUHIUIAMH cOopa, aHauu3za u
IpPEICTaBICHNUs JaHHBIX U3 pa3lM4HbIX cep >KU3HU OoO0IlecTBa M rocyjnapcrsa IpuoOuiaer
oOyyarolmuxcst K OOIIECTBEHHBIM HHTepecaM. l3ydeHue OCHOB KOMOMHATOPHUKM DPa3BHBAET
HaBbIKM OpraHu3aluu mepedopa M MoJc4Y€éTa YuCila BapUAHTOB, B TOM YHUCIIE B IPUKIIATHBIX
3amadax. 3HAKOMCTBO C OCHOBAaMH TEOpHH TpadoB CO3MaET MaTeMAaTUYECKUH (yHIAMEHT JUIs
dopMHpoBaHUs KOMIETEHIMH B oOsiacTM HHGOpMATUKM U LU(poBbIX TexHojorui. Ilpu
U3y4EHUM CTAaTUCTHMKM U BEPOATHOCTH OOOrallaloTcs MpeACTaBIE€HUs OO0ydaroUIuXcs o
COBPEMEHHOM KapTMHE MHpa U METOJlaX €ro UCCIEOBaHUs, (POPMHUPYETCS] NOHUMAaHHUE POJIU
CTaTMCTUKM KaK MCTOYHHMKA COLMAIbHO 3HAYUMOW HMH(OpPMalMM U 3aKJIaJbIBAIOTCS OCHOBBI
BEPOATHOCTHOI'O MBIIIJICHHUS.

B coorBeTcTBMM C JaHHBIMH LEISIMM B CTPYKTYpe HpOTrpaMMbl y4yeOHOro Kypca
«BeposTHOCTh M CTAaTUCTHUKa» OCHOBHOTO OOIIEro 0O0pa30BaHUSl BBIJIEICHBI CIEAYIOLIUE
coJiepkaTenbHO-MeToanueckre TuHuu: «lIpeacraBnenue JaHHBIX U ONUcaTeIbHas CTaTUCTHUKAY,
«BepoatHocThy, «DneMeHTbl KOMOMHATOPUKHNY», «BBenenne B Teoputo rpagosy.

Conepxxanne nuHuM «llpeacraBieHne AaHHBIX W ONUCATENbHAs CTATUCTUKA» CIYKUT
OCHOBOH 111 (OPMHUPOBAHUS HABBIKOB pabOThl ¢ MH(OpPMALME: OT YTEHHUs] U UHTEpIIpeTalun
uHopmaluu, TMpeAcTaBICHHOW B TabimuIlax, Ha auarpamMmax u rpadukax, 110 cOopa,
IPEeCTaBICHUS U aHaJIM3a JaHHbBIX C MCIIOJIb30BAaHUEM CTAaTUCTHUYECKUX XapaKTEPUCTUK CPETHUX
u pacceuBaHus. PaboTast ¢ nJaHHBIMM, O0yYarolIuecs ydaTcsl CUMTHIBATH M MHTEPHPETHPOBATH
JaHHbIE, BBIIBUTaTh, apryMEHTUPOBAaThb M KPUTHKOBATh MPOCTEMIINE TMIOTE3bl, Pa3MbIIUIATH
HaJ (pakTOpamu, BHI3BIBAIOLIIMIMHI U3MEHUYUBOCTh, U OIICHUBATh UX BIMSHHUE HA paccMaTpUBaeMble
BEJIMYMHBI U ITPOLIECCHI.

WHTYyUTUBHOE  TPEACTABIEHHWE O  CIy4alHOW  W3MEHYMBOCTH,  MCCIEIOBAHUE
3aKOHOMEPHOCTEN W TEHACHIMN CTAaHOBUTCS MOTHUBHPYIOIIEH OCHOBOM IUIsI M3YYEHHSI TEOPUU
BEpOATHOCTEH. boinblioe 3HaueHHE UMEIOT MPaKTUYECKUE 3a/laHus, B YaCTHOCTH OIBITHI C
KJIACCUYECKUMH BEPOSITHOCTHBIMU MOJIEISIMH.

[ToHsiTHE BEPOATHOCTH BBOAMTCS Kak Mepa MpaBIoNoaodus ciydaiiHoro coObitus. IIpu
M3YYEeHUU y4eOHOro Kypca o0ydaromuecs 3HaKOMATCS C MPOCTEHIINMU METOAaMH BBIYUCIICHUS
BEPOATHOCTEN B CIIy4allHbIX IKCHEPHUMEHTaX C PaBHOBO3MOKHBIMH 3JIEMEHTAapPHBIMU HCXOJIaMH,



BEPOATHOCTHBIMU 3aKOHAMH, TMO3BOJSIOUIMMH CTaBUTh U peuiarh Oosee ClIoKHbIE 3anauu. B
yueOHBI KypC BXOAST HadallbHbIC MPEACTABICHUS O CIYYalHBIX BEIIMYMHAX W UX YHUCIOBBIX
XapaKTepUCTUKAX.

B pamkax yueOHOro Kypca OCyIIecTBISETCs] 3HAKOMCTBO 00YYaIOIIUXCSl C MHOXKECTBAMHU U
OCHOBHBIMH OIEpalUsIMU HaJ] MHOXECTBaMH, PAaCCMATPUBAIOTCS MPUMEPHI MPUMEHEHUs AJis
pemieHns 3ajad, a TaKKe HCIOJIb30BaHUS B JAPYrMX MaTeMaTHUECKHUX Kypcax M y4eOHbIX
npeaMerax.

B 7-9 xnaccax um3ydaercs yueOHBIM Kypc «BeposTHOCTP M CTaTUCTHKA», B KOTOPBII
BXOIAT paznensl: «lIpeacraBieHue JaHHBIX U OMHCATEIbHAs CTAaTHCTHUKA», «BeposaTHOCTHY,
«DneMeHTbl KOMOMHATOPHKNY, «BBeZieHne B T€OpUIO TpadoBy.

Ha m3ydenue yueGHOro Kypca «BeposTHOCTh M cratuctuka» orBogutcs 102 waca: B 7
kiacce — 34 vaca (1 gac B Henento), B 8 kiacce — 34 vaca (1 gac B Hezenio), B 9 kiacce — 34 gaca
(1 gac B HEnEIMIO).



COAEPKXAHUE OBYYEHUSA

7 KVIIACC

[IpencraBienne AaHHBIX B BUZIE TaOIWI, Iuarpamm, rpadukoB. 3amojHEHUE TaOwil,
YTEHHUE U MMOCTPOCHHUE AUArpaMM (CTOJIOMKOBBIX (CTOJIOYATHIX) M KPYroBhIX). UTeHue rpadukos
peanbHBIX mporeccoB. V3Bineuenne mHboOpManuu U3 AUAarpaMM U TaONuWI, MCIOJIb30BaHUE U
UHTEpIIPETALNS TaHHBIX.

OmnwucarenbHasi CTaTUCTUKA: CpefHee apuMeTHUecKoe, MeIuaHa, pa3Max, HauboJpliee u
HAaUMEHbIIIee 3HAYCHUS Ha0Opa YHCIIOBBIX JIAHHBIX. [[pUMephI CllydaiiHON H3MEHYUBOCTH.

CryqaifHbIA SKCIIEPUMEHT (OIBIT) M CiIydaiiHoe coObiTHe. BepostHOCTh M 4actoTa. Pomib
MaJIOBEPOATHBIX M MPAKTHUYECKU JOCTOBEPHBIX COOBITHI B mpupoje u B obmiectBe. MoHeTa U
UTpaTbHasi KOCTh B TCOPUU BEPOSTHOCTEH.

I'pad, Bepmmna, pedpo. Crenenp Bepmmabl. Yucio pédep u cyMMapHasi CTETICHb BEPIITHH.
[IpencraBnenue o csazHoctu rpada. Lenu u nukisl. [lytu B rpadax. O6xon rpada (diinepos
nyTh). [Ipencrasnenue o6 opueHTHpoBaHHOM rpade. Perenne 3amau ¢ momoribio rpados.

8 KUIACC

[IpencraBnenue JaHHBIX B BUAE TAOJIUL, AUarpaMM, I'paduKoOB.

MHOXecTBO, 3JIEMEHT MHOXECTBa, NOAMHOXecTBo. Omnepanuu HaJ MHOXKECTBAMHU:
o0beMHEeHHEe, IepecedyeHue, gonojgHeHue. CBOMCTBa  omepauuii  HajJ  MHOXKECTBAMHU:
[IEPEMECTUTENIBHOE, COUYETATEeNIbHOE, paclpeleauTeNIbHOe, BKItoueHus. lcnonb3oBaHue
rpadu4ecKoro MpeICTaBICHUs] MHOKECTB IS ONMCAHMs PEabHBIX MPOIECCOB U SIBJICHUH, MPU
peLIeHUH 3ajiay.

N3mepenue paccenBaHusl JaHHBIX. Jlucnepcuss M CTaHAAPTHOE OTKJIOHEHHWE YHCIIOBBIX
HabopoB. JluarpaMma paccenBaHHUs.

DOnemMeHTapHble COObITUS ciydaiiHoro omnsbita. CoyvaiiHele coObiTHs. BepostHocTH
coObITHil. ONBITHI ¢ PaBHOBO3MOXKHBIMH 3JIEMEHTAPHBIMU COOBITUSAMH. CiydaiiHbI BBIOOD.
CBsi3b MEXJy MaJlOBEpOATHBIMU M TMPAKTUYECKU JIOCTOBEPHBIMH COOBITUSMHU B HPUPOJE,
0OLIeCTBE U HayKe.

JlepeBo. CBoiicTBa 1epeBbEB: €AMHCTBEHHOCTh ITyTH, CYIIECTBOBAHUE BUCSYEH BEPILUHBI,
CBSI3b MEXKJly YHUCIIOM BepHIMH W uuciaoM pédep. IlpaBuno ymHokeHus. Pemenue 3amau c
MOMOIIIBIO TpadoB.

[IpotuBononoxueie coObITHs. [uarpamma Dinepa. OObenuHEHHE U TEpeceUeHUE
coObiTuii. HecoBmecTtHble coObiTus. ®opmyna cloXeHUs  BEpOSITHOCTEH. Y cloBHas
BeposATHOCTb. [IpaBuio ymHoxxenus. HezaBucumsle coObitus. IlpencraBienue sxkcrnepumMenTa B
BUJE AcpeBa. Pemenue 3a1a4 Ha HaX0XKJIEHUE BEPOSITHOCTEN C NMOMOUIBIO JEPEBA CIy4allHOTO
AKCIIEpUMEHTA, AUarpamm Jdilepa.

9 KUIACC

[IpencraBnenue NaHHBIX B BUJE TAaOJIHI], JUarpamm, rpagukoB, HHTEpPIPETAIlUs JaHHBIX.
Urenne u mocTpoeHue TabauIl, AMarpamm, TpaduKoB 1O peaTbHBIM TaHHBIM.

[TepectanoBku u Qakropuan. Coderanuss U 4ucio coderanuit. TpeyroapHuk [lackas.
Pemenue 3a1a4 ¢ UCMoIb30BaHMEM KOMOMHATOPHKH.

I'eomerpuueckas BepossTHOCTh. CiydaiiHbI BBIOOP TOYKH U3 (UTYpPHI Ha TJIOCKOCTH, U3
OTpE3Ka U U3 IYI'M OKPYKHOCTH.



UcnbiTanue. Ycnex u Heynaya. Cepus UCObITaHUN 10 TiepBoro ycrnexa. Cepusi UCIIBITAHUI
Bepuymnnu. BepositHOocTH cOObITHIA B cCepuM UCTIBITaHU bepHyIm.

CrnyualiHas BEIMYMHA M DPACIpPENEICHUE BEPOATHOCTEH. MareMaTHdecKoe OXHUJaHuEe U
mucnepeus. [Ipumepsl MareMaTH4ecKOro OXHMAAaHUA KaK TEOPETHYECKOIO CPEIHEro 3HAYEHHUs
BEJIMYMHBI. MaTeMaTnyeckoe OKUIAAHUE U JUCIIEPCUS CIydallHOW BEIMYUHBI «YUCIIO YCIIEXOB B
CepHUH UCHBITAHUN bepHym».

[onsarue o 3akoHe 6oibIIUX ynceln. Vi3MepeHne BeposTHOCTEH ¢ MOMOIIBIO 4acToT. Ponb
Y 3Hau€HHE 3aKOHa OOJIBIINX YKMCEN B IPUPOJE U OOIIECTBE.



IINIAHUPYEMBIE PE3YJIbTATbBI OCBOEHUSA ITPOTPAMMBI YYEBHOI'O
KYPCA «BEPOATHOCTbD U CTATUCTHUKA» HA YPOBHE OCHOBHOI'O
OBILIEI'O OBPA3OBAHMUSA

JIMYHOCTHBIE PE3YJIBTATHI

JINYHOCTHBIE Pe3yJbTaThl OCBOCHHs IMPOTrpaMMbl y4deOHOro Kypca «BeposTtHOCTh U
CTATUCTUKA» XapaKTEPHUIYIOTCS:

1) naTpuoTHYeCKOe BOCIIUTAHME:

NpOSIBJICHUEM HHTEpeca K TMPOLUUIOMY M HACTOAIIEMY POCCHUMCKONM MaTeMaTHKH,
[IEHHOCTHBIM OTHOIIEHHWEM K JOCTHDKCHHSIM POCCHMCKUX MAaTEMAaTHKOB W POCCHUHCKOU
MaTeMaTUYeCKOU ITKOJIbI, K UCIIOJIb30BAHUIO ATUX JOCTHKEHUH B IPYTUX HAYKAX U MPUKIATHBIX
chepax;

2) rpa:KI1aHCKoe M TyXOBHO-HPAaBCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBIMMOJHEHUIO OOS3aHHOCTEH TpakJIaHWMHA W peaM3allid €ro Ipas,
MPEJCTaBICHUEM O MaTeMaTHYeCKHX OCHOBAaX (DYHKIMOHHPOBAHUS PA3JIUYHBIX CTPYKTYP,
SIBIICHUH, MPOIIEyp TPakIaHCKOTO oO0IIecTBa (HampuMep, BEIOOPHI, OMPOCHI), TOTOBHOCTBIO K
O00CYXICHUIO ATUYECKUX MPOOJIEM, CBSI3aHHBIX C MPAKTUUYECKUM NPUMEHEHUEM JIOCTHMKEHUMN
HAyKH, OCO3HAHUEM BaKHOCTH MOPaJIbHO-3TUUYECKUX IMPUHIIUIIOB B IEATEIHHOCTH YIEHOTO;

3) TpyAOBOE BOCIMTAHHE:

YCTAaHOBKOM Ha aKTMBHOE Y4YacTHE B PEIICHUH MPAKTUYECKUX 3a/la4 MaTeMaTUYeCKOU
HaIPaBJIECHHOCTH, OCO3HAHUEM BaXHOCTH MATEMAaTHYE€CKOTr0 00pa30oBaHUs Ha MPOTSIKEHUU BCE
JKU3HU JJIs1 YCHEIIHON MPO(ecCUOHANbHON NeATEeIbHOCTH M Pa3BUTHEM HEOOXOJMMBIX YMEHUH,
OCO3HAHHBIM BBIOOPOM M TOCTPOCHHEM WHIUBUIYATbHOW TpPAaeKTOPHUH OOpa3oBaHUA U
JKU3HECHHBIX TUTAHOB C YYETOM JIMYHBIX HHTEPECOB U OOIICCTBEHHBIX MTOTPEOHOCTEH;

4) 3cTeTHYECKOE BOCTIMTAHME:

CIIOCOOHOCTBIO K AMOLIMOHAILHOMY W OJCTETHUYECKOMY BOCIPHUSTHIO MaTeMaTHUYECKHX
00BEKTOB, 33/1a4, PEUICHUI, PacCyKIEeHUN, YMEHUIO BUJETh MaTEeMaTHYECKIE 3aKOHOMEPHOCTH B
HCKYCCTBE;

5) HueHHOCTH HAYYHOIO NMO3HAHUSA:

OpHEHTAIle B ACSITENbHOCTH Ha COBPEMEHHYIO CHUCTEMY HAy4YHBIX MpeACTaBlIeHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSIX PAa3BUTHUS 4YelOBEKa, MPHUPOABI W OOIIECTBa, MOHUMAaHUEM
MaTeMaTUYeCKOW HayKH Kak cdepbl 4YeOBEYECKOW eATEeTbHOCTH, JITArloB €& pa3BUTUS U
3HAYMMOCTH JIJISL Pa3BUTHUS [IUBUIIN3AIIMN, OBJIAJICHUEM SI3bIKOM MATEMAaTHUKU U MaTEMaTUYECKON
KyJIbTypOH KaK CpEICTBOM I[IO3HAHUS MHUpa, OBJAJCHUEM MPOCTEUIIMMH HaBBIKAMU
HCCJIEI0BATENbCKON IEATEbHOCTH;

6) ¢usnueckoe BocnuTaHWe, (opMHpoBaHHMe  KYJBbTYPbl  310POBbS W
IMOIUOHAIBLHOTO 0JIArONOJIYYHs:

TOTOBHOCTBIO TPHUMEHATh MaTEMaTHYECKHE 3HAaHWs B HWHTEPECAX CBOETO 3J0POBBS,
BEJICHHS 3/JOPOBOTO 00pasa »KU3HU (30pOBOE MUTAHUE, COATAHCUPOBAHHBIN PEKUM 3aHATUN U
OTIIbIXa, peryispHas Qu3udeckas aKTHUBHOCTh), CHOPMHUPOBAHHOCTHIO HaBhIKAa pediekcuu,
MIPU3HAHUEM CBOETO MpaBa Ha OMIMOKY M TAKOTO K€ IMpaBa IPYyroro 4eI0BeKa;

7) 3K0JI0rMYecKoe BOCIIMTAHUE:

OpHEHTAIle Ha MPUMEHEHHEe MaTeMaTHYeCKHX 3HAHUU ISl pellieHus 3ajad B o0yacTu
COXPAHHOCTH OKPYXKAIOIIEH cpeabl, MIAHUPOBAHUSA MOCTYIKOB M OLIEHKM HMX BO3MOXHBIX



HOCJEICTBUM Ul OKpY’Karollled Cpelibl, OCO3HAaHHEM TIJI00aIbHOTO XapakTepa KOJIOTMYECKHX
npo0JeM U MyTel uxX pereHus;

8) aganTanusa K H3MEHAIMMCS YCI0BHAM COLUAILHON M IPUPOAHOI cpelbl:

TOTOBHOCTBIO K JIEHCTBUSM B YCJIOBMSIX HEONPEIECIEHHOCTH, MOBBIIICHUIO YPOBHS CBOCH
KOMIIETCHTHOCTH 4€pe3 IMPAKTHUYECKYI0 ACATEIbHOCTh, B TOM YUCIIE YMEHHUE YUUTHCS Y APYTHUX
Jro/iel, MpuoOpeTaTh B COBMECTHOW JESITEILHOCTH HOBBIC 3HAHMS, HABBIKM U KOMIIETCHIIMU U3
OIIBITA IPYTUX;

HE00X0AUMOCTBIO B ()OPMHUPOBAHNN HOBBIX 3HAHWH, B TOM uucie GOopMyIHpOBaTh UJEH,
HOHATUS, TMIIOTE3bl 00 00BEKTaX M SABJICHMAX, B TOM UHUCIIE paHEE HEM3BECTHBIX, OCO3HABATh
neGUIUTHI COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH, TUIAHUPOBATh CBOE Pa3BUTHE;

CIOCOOHOCTBIO  OCO3HABaTb CTPECCOBYIO CUTYallMI0, BOCIPUHUMATH CTPECCOBYIO
CUTYallU}0 KakK BbI30B, TPeOyIOIIMN KOHTpMEp, KOPPEKTHPOBATH NPUHUMAEMble pELICHUs U
neicTBus, GopMyJIMpOBaTh U OLIEHUBATh PUCKH U MOCJIEACTBUS, (POPMHUPOBATH OIIBIT.

METANPEAMETHBIE PE3YJIbTATHI

Ilo3naBaTe/IbHBbIE yHHMBepCAIbHbIEe yYeOHbIe AeiicTBUS

ba3zoBble Jloru4eckue AeiicTBUA:

® BBIBIATh M XapaKTEpU30BaTh CYIECTBEHHbIE NPU3HAKU MATEMATUYECKUX OOBEKTOB,
HNOHSTUM, OTHOLIEHUN MEXIYy IMOHATHUAMH, (POPMYIHPOBATH OIpPENEICHUS IOHATH,
yCTaHaBJIMBATh CYNIECTBEHHBIN MPU3HAK KiacCU(UKALMU, OCHOBAHUS ISl 0000IEHUS 1
CPaBHEHHUs, KpUTEPUU IIPOBOJAUMOIO aHAJIN3a;

® BOCIPUHHMMATh, (POPMYIUpPOBaTH M NPEOOPa30BHIBATh CYXXACHUSA: YTBEPIUTENIbHBIE U
OTpHLIATENIbHBIE, €IMHUYHbIE, YACTHBIE U 00IKE, YCIOBHBIE;

e BBIIBJIATH MaTeMaTHYECKHE 3aKOHOMEPHOCTH, B3aUMOCBS3M U MPOTUBOpEUUs B (aKTax,
JAHHBIX, HAONIOJIEHUSX M YTBEPXKACHUSAX, NpeAsaraTb KpPUTEPUU IS BBISABICHUA
3aKOHOMEPHOCTEN U ITPOTUBOPEYUL;

e JleNaTh BBIBOJBI C HCIOJB30BAaHUEM 3aKOHOB JIOTMKH, JAEIYKTHUBHBIX U HHIYKTHUBHBIX
YMO3aKJIFO4YEHNH, YMO3aKIIFOUEHUH 110 aHAJIOTUH;

e pa30uparh J10Ka3aTeIbCTBA MATEMATUYECKUX YTBEP)KJIEHUHN (IpSIMbIE U OT IPOTUBHOTO),
IPOBOAMTH CAMOCTOSATEIBHO HECIOXKHBIE JI0Ka3aTeIbCTBA MaTeMaTUYeCKUX (HaKTOB,
BBICTpAauBaTh apryMEHTalllI0, NIPUBOJIUTh IPUMEPHl U KOHTPIPUMEPHI, OOOCHOBBIBATH
COOCTBEHHBIE PACCYKACHHUS;

e BbIOMpaTh crnoco0 pemeHus ydyeOHOH 3anaud (CpaBHMBATH HECKOJIBKO BapHaHTOB
peleHus, BIOMpaTh Haubosee MOAXOJAIIMNA C y4ETOM CaMOCTOSTENBHO BbIIEIEHHBIX
KPUTEPHEB).

Bba3zoBble uccienoBareibckme 1eiCTBUS:

® CMOJNB30BaThb  BOMPOCHI  KaK  MCCIENOBAaTEIbCKUH  MHCTPYMEHT  IO3HAHUS,
(dbopMynupoOBaTh BOMPOCHI, (PUKCUPYIOIINE MPOTUBOPEUNE, TPOOIIeMy, CaMOCTOATEIbHO
yCTaHaBIMBAaTh HCKOMOE M JaHHOE, (OpMUPOBATH TUIIOTE3Yy, apryMEHTHPOBATh CBOIO
MO3UIUI0, MHEHHUE;

® [IPOBOJUTH IO CAMOCTOSITEIBHO COCTaBICHHOMY IUIAHY HECJIOXHBIA HKCIEPUMEHT,
HeOOJIbIIIOE  HCCIEIOBAHWE TI0 YCTAHOBJIEHHIO OCOOCHHOCTEH MaTeMaTHYecKOro
00BbeKTa, 3aBUCUMOCTEN 0OBEKTOB MEXTY COOOM;



CaMOCTOSTENIbHO  (opMynmHpoBaTh O00OOMMIEHWs] W  BBIBOABI 1O  pe3yjbTaTaM
NPOBEIEHHOTO HAONIO/ICHUS, MCCIECIOBAHUS, OICHHBATH JTOCTOBEPHOCTH IOJyYEHHBIX
Pe3yJIbTaTOB, BEIBOJIOB U 000OIICHMIA;

MIPOTHO3MPOBATh BO3MOXKHOE Pa3BUTHE MPOIECCa, & TAKKE BBIIBUTATH MPEANOIOKCHUS
0 €r'o pa3sBUTUHU B HOBBIX YCIIOBUAX.

Pabora ¢ unopmanmeii:

BBISIBJISITH HEIOCTATOYHOCTh U U30BITOYHOCTH UH(POPMAIUH, TAHHBIX, HEOOXOAUMBIX IS
pELIeHUS 3aa4H;

BbIOMpaTh, aHAJIM3UPOBATh, CHCTEMATHU3UPOBATb U HUHTEPIPETUPOBATh HH(DOPMALIHIO
pa3IMYHbIX BUJOB U (DOPM Ipe/ICTaBICHHUS,

BbIOUpaTh (opMy npeAcTaBieHUss HHGOPMALIUK U WUIIOCTPUPOBAThH PelIacMble 3a/1auu
CXeMaMH, AuarpaMMaMu, HHOM rpadukoi U MX KOMOMHALIMSIMU;

OLICHUBATh HAJAE&KHOCTh MH(POPMAIUMK 1O KPUTEPUSAM, HPEIOKEHHBIM yUUTEJIEM WIH
c(hOpMyIMPOBAHHBIM CAMOCTOSITENTHLHO.

KoMMmyHHKaTHBHBIE YHUBEpPCAJIbHbIC Y4eOHbIe 1eiiCTBUSA:

BOCIIPHHUMATH U (POPMYyITUPOBATH CYXKIEHHUS B COOTBETCTBHH C YCIOBUSIMHU U LEISIMU
oOIeHMs], SICHO, TOYHO, I'PAaMOTHO BbIpaXKaTb CBOIO TOYKY 3pEHHUS B YCTHBIX H
IUCbMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS 110 XOJy pEIIEeHUs 3a/J1auyd, KOMMEHTUPOBATh
HOJIy4EeHHBIH pe3ynbTaT;

B X07ie 00CY>KIE€HUs 3a7aBaTh BOIPOCHI MO CYIIECTBY 00CYKIaeMOi TeMbl, IPOOIEeMBbI,
pelaeMoil 3aauu, BbICKa3bIBaTh MJIEH, HAllEJICHHbIE HA TIOUCK PEIICHUs, COMOCTABIATh
CBOHU CYXJIEHUS C CY)KJIEHHUSMM JPYrUX YYaCTHUKOB JHajiora, oOHapyKUBaTh pa3jindue
U CXOJICTBO MO3MWIMH, B KOPPEKTHOW ¢opme (OpMYIHPOBATH PA3HOTIACUS, CBOH
BO3PaKEHUS;

IPEICTaBIIATh PE3yIbTAaThl PEIICHUS 3a7ayM, SKCIEPUMEHTAa, UCCIEI0BaHMs, MPOEKTa,
CaMOCTOSITENIbHO BBIOMpATh (opMaT BBICTYIUIEHHS C YY€TOM 3aJad MpPE3eHTALUU U
0CcOOEHHOCTEH ayTUTOPUH;

MNOHUMAaTh U MCIIOJIb30BaTh MPEUMYILECTBA KOMAaHJHON U MHIAUBHUYaIbHON pabOTHI MPH
peleHnH y4yeOHbIX MaTeMaTHYeCKUX 3ajiay;

IIPUHUMATD 11€JIb COBMECTHOM AESTEIBbHOCTH, IJIAHUPOBAaTh OPraHU3alMI0 COBMECTHOM
paboThl, pacipeAesaTh BUAbI paboT, 10roBapuBaThcs, 00CYKIaTh MPOLECC U Pe3yabTaT
paboTsl, 000011aTh MHEHHST HECKOIBKUX JTFOJICH;

y4acTBOBAaTh B IPYNIOBBIX (hopmax paboTsl (00CykaeHUsI, 0OMEH MHEHUSMHU, MO3TOBbIE
HITYPMBI U IPYTHE), BBIIOIHATH CBOIO YacTh pabOThl U KOOPJUHUPOBATH CBOM JAEHCTBUS
C JIpyTUMU 4YjIeHaMH KOMaH/]Ibl, OIIEHUBaTh Ka4€CTBO CBOETO BKJa/ja B OOLIMH MPOAYKT
10 KpUTEPHIM, CHOPMYITMPOBAHHBIM YYACTHUKAMHU B3aUMOIEHCTBUS.

PeryasiTuBHble yHUBepcaJibHbIe y4eOHbIe 1eiicTBUSA

Camoopranusaunus:

CaMOCTOSITENIbHO COCTABJIATh IUJIaH, alTOPUTM pelIeHHs 3afauyd (WIK €ro 4acTb),
BbIOMpaTh CHoco0 pemeHuss ¢ Y4ETOM HMEIOIIUXCS PECypcoB U COOCTBEHHBIX
BO3MO>XHOCTEM, apryMEHTHpPOBaTh M KOPPEKTHPOBATh BAPUAHTBI PELIEHUN C Yy4ETOM
HOBOH MH(OpMAIHH.

CaMOKOHTPOJIb, IMOLHOHAIbHBIH HHTEJJIEKT:



e BIAAETh CIIOcO0AMU CaMOINPOBEPKH, CAMOKOHTPOJIS TpOLecca M Pe3ysbTaTra peIieHHs
MaTeMaTH4YeCKOM 3a71a49M;

® [PEIBUAETh TPYJHOCTH, KOTOPBIE MOTYT BO3HHUKHYTH MpPH PELICHUM 33Jaud, BHOCHTH
KOPPEKTHUBHI B JEATEIIFHOCTh HA OCHOBE HOBBIX OOCTOSTENBCTB, HAWJCHHBIX OIIMOOK,
BBISIBIICHHBIX TPYIHOCTEH;

® OIICHWBAaTh COOTBETCTBUE PE3YNbTaTa ACATEIBHOCTU MOCTABICHHON IENU U YCIOBHSIM,
OOBSICHATH MPUYUHBI JOCTHXKEHHS MIIM HEAOCTIKEHHS 1I€JH, HaXOAUTh OIINOKY, JaBaTh
OLICHKY NTPHOOPETEHHOMY OIBITY.

INPEJIMETHBIE PE3YJIBTATDBI

K koumy oOyuenuss B 7 kJjacce OOydarOUIMiiCs MOMYYHT CIEIYIONIUE MPEIMETHBIE
pE3yJIbTaThL:

Yurtath MHPOpPMALMIO, NPEJICTABICHHYI0 B Ta0iMLaX, Ha JuarpaMmax, MpeiCTaBIsATh
JaHHbIE B BUJE TaONUI, CTPOUTH OUATPaAMMbl (CTOJIOMKOBBIE (CTONIOYATHIE) M KPYTOBBIE) IO
MacCUBaM 3HAYEHUM.

OnucelBaTh M HHTEPIPETUPOBATH pEAIbHBIE YHCIOBBIE JIaHHbIE, IPEJCTABICHHBIE B
TabJIUIax, Ha IarpaMMax, rpaukax.

Hcnonp30BaTh 1711 ONMCAHMS JAHHBIX CTATHUCTUYECKUE XapaKTEPUCTUKU: CpenHeEe
apudmeTnyeckoe, MearaHa, HanooJbIIee U HaUMEHbIIee 3HAUCHUs, pa3Max.

HNmeTs mpeacraBieHuEe O CiIydyallHOM H3MEHUYMBOCTH Ha IMpUMEpPax LEH, (QU3NYECKUX
BEIMYMH, AaHTPOIIOMETPUUYECKUX JAHHBIX, HMMETb MPEACTABIECHUE O CTAaTUCTHYECKOHN
YCTOMYUBOCTH.

K xoniy oOydenHuss B 8 kJiacce OOydarOmMICS MOJYYUT CIEAYIOIIHUE TMPEIMETHBIE
pe3yJIbTaThl:

N3BnekaTb M mpeoOpa3oBbIBaTh HMH(OpMAIUIO, TPEACTaBIEHHYIO B BHJE TaONHL,
JarpaMmm, rpauKoB, PEeICTaBIATh JaHHbIE B BHJIE TaOJIULI, TUarpaMM, rpadukos.

OnuceIBaTh JaHHBIE C MOMOIIBIO CTATUCTUUECKUX MTOKA3aTelel: CpeAHUX 3HAYEeHUN U Mep
paccenBaHus (pa3Max, TUCIIEPCUs U CTAHJIAPTHOE OTKIIOHEHHUE).

HaxonuTe 4YacTOThl YMCIOBBIX 3HAYEHUH M YaCTOThl COOBITMH, B TOM YHCIE IO
pe3ysbTaTaM U3MEpPeHUH U HaOJII0ICHUH.

HaxonuTe BeposSTHOCTM  cilydyallHBIX COOBITUM B  ONBITaX, 3Has BEPOSITHOCTH
AIIEMEHTApHBIX COOBITUH, B TOM YHCJIE B ONBITAX C PAaBHOBO3MO>KHBIMH 3JIEMEHTapHBIMHU
COOBITHSIMH.

Hcnonb3oBate Tpadguueckue MOJENM: JEPeBO CIYYalHOro SKCIEPHUMEHTa, JUarpamMmbl
Olinepa, ynciaoBas mnpsmasi.

OnepupoBaTh MOHATHSIMH: MHOECTBO, IOJMHOXKECTBO, BBINOJIHATH OMNEPAllUU Haj
MHOXECTBaMH: O0bEMHEHHUE, MepeceueHue, IOMOTHEHHNE, MePEUUCIIATh 3JIEMEHThl MHOXECTB,
IIPUMEHSATH CBOMCTBA MHOXKECTB.

Hcnonp3oBaTh rpaduueckoe MNpeiCTaBIEHUE MHOKECTB U CBSI3€d MEXIy HUMH s
ONMCAHUS TPOILIECCOB U SIBJICHHWH, B TOM 4YHCIIE MPH PELICHUH 3aJad M3 JPYruX Y4eOHBIX
IIPEIMETOB U KYPCOB.

K koniy oOyuenus B 9 kJacce oOydaromuiics MOMYYUT CJEIYIOUIUE IMpPEIMETHBIE
pe3yJIbTaThI:



M3Bnekath W mpeoOpa3oBbIBaTH WHGOPMAIMIO, TPEJACTABICHHYI0 B  Pa3IMYHBIX
UCTOYHMKAX B BHJE TaONHWI, AuWarpamMm, IpauKoB, MPEICTABIATh JaHHBIC B BHUJAE TaOIHII,
IrarpaMmm, rpa@ukos.

Pemate 3amaun OpraHM30BaHHBIM 1EPeOOPOM BAPHAHTOB, A TAK)XKE C HCIIOJIB30BaHUEM
KOMOMHATOPHBIX MTPABUI U METOOB.

Hcnonb30BaTh OnucaTeIbHbIE XapaKTEPUCTUKU JJISI MAaCCUBOB YHCIIOBBIX JAaHHBIX, B TOM
YHCIIe CPEIHIE 3HAYCHUSI M MEPhI paCCEUBaHUSI.

HaxoauTe 4acTOTHI 3HAYSHUH M YaCTOTHI COOBITHS, B TOM YHCIIC TIOJIB3YSICh PE3YJIbTaTaMH
NPOBEAEHHBIX U3MEPEHHUI 1 HAOIIOJCHUH.

HaxoauTe BEpOSTHOCTH CIy4alHBIX COOBITHM B M3YYEHHBIX OIBITaX, B TOM 4YHCIE B
OTBITaX C PAaBHOBO3MOXKHBIMHU DJIEMEHTAPHBIMH COOBITHUSMH, B CEPUSX HUCHBITAHHUI 10 TIEPBOTO
ycrexa, B CepHsix ucnblTanuii bepaymm.

HmeTs npeacTaBieHue o CilyqaiiHOW BETMYUHE U O PacIpeeIeHUN BEPOSITHOCTEH.

Hmetpb mpencTaBiieHHE O 3aKOHE OONBIIMX YHCET KaK O MPOSBICHUH 3aKOHOMEPHOCTH B
CITy4aiiHOW M3MEHYHMBOCTH U O POJIM 3aKOHA OOJIBIINX YHCEN B IPUPOJIE U OOIIECTBE.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIACC
Koan4decTBo 4acoB DJIeKTPOHHbBIE
HaumMeHnoBanue pa3aesioB U TeM nudpoBLIe
Ne n/m P Konrpoubusie IIpakTuueckue (mupp )
NpOrpamMmbl Bceero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchbl
bu6mmoreka [IOK
1 Hpencranenne naHHbIX 7 2 https://m.edsoo.ru/7f415fdc
bubmuoreka [JOK
2 8 1
Onucarenpbnas craTucTuKa https://m.edsoo.ru/7f415fdc
bubmuorexa [JOK
i 1
3 CrrysaitHas H3MCHIMBOCTh 6 https://m.edsoo.ru/7f415fdc
bubmuorexa [JOK
4 B 4
BEJICHUE B TCOUIO rpaoB https://m.edsoo.ru/7f415fdc
5 BeposiTHOCTB 1 yacToTa Clly4aiiHOTO 4 | bubnuoreka [IOK
cOOBITHA https://m.edsoo.ru/7f415fdc
bu6mmoreka [JOK
7 2
6 O06001enue, cucTeMaTH3alus 3HaHUH 5 hitps://m.cdsoo.rw/7f415fde
OBILIEE KOJIMYECTBO HACOB I10 ITPOIT'PAMME 34 2 5




8 KUIACC

KoauuecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3aejioB U TeM nudpoBbie
Ne n/m P Konrposbubie IIpakTHyeckue (uubp )
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
bubmuoreka [JOK
! Hosropenne kypea 7 kacca 4 https://m.edsoo.ru/7f417fb2
) OnmcarenpHas craTucTuka. PaccenBanne 4 bu6mmoreka [IOK
JaHHBIX https://m.edsoo.ru/7f417{b2
3 MiosKeCTEA 4 bu6mmoreka [IOK
https://m.edsoo.ru/7f417fb2
bu6mmoreka [IOK
4 B 5 0 6 1
CPOFTHOCTL CHYHANHOTO CODBITHA https://m.edsoo.ru/7f417fb2
bu6mmorexa [IOK
B 4
> BE/ICHUE B TEOPHIO rpaghoB https://m.edsoo.ru/7f417fb2
N bubmuorexa [JOK
6 Crtyuaidnpie cobbrmia 8 https://m.edsoo.ru/7f417fb2
bu6mmoreka [JOK
7 06006 I 4 2
ODIICHHE, CHCTEMATHSAMHA SHATHIH https://m.edsoo.ru/7f417fb2
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34 2 1




9 KUIIACC

KounvecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM uudgpoBbie
Ne n/m P Konrposbubie IIpakTHyeckue (1uubp )
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
bubmuoreka [JOK
1 IT 8 4
OBTOPEHHUE Xypea & Kitacea https://m.edsoo.ru/7f41a302
b K
2 DneMeHThl KOMOMHATOPUKH 4 1 nommorexa O
https://m.edsoo.ru/7f41a302
bubmuorexa [JOK
3 ['eomeTpuyeckas BEpOATHOCTh 4
https://m.edsoo.ru/7f41a302
bubmuorexa [JOK
4 Hcnprranus bepuyium 6 I https://m.edsoo.ru/7f41a302
. bubmuorexa [JOK
3 CoyHaiias Bernia 6 https://m.edsoo.ru/7f41a302
bu6mmoreka [IOK
1 1
6 Obobmetite, KorTpoI: 0 https://m.edsoo.ru/7f41a302
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 1 2




IHOYPOYHOE IIVTAHUPOBAHHUE

7 KIIACC
KosnuuyectBo 4yacos DJIeKTPOHHbIE
ara uu(ppoBbIe
Nen/m Tema ypoka KonTpoabubie IIpakTuueckue a p
Bcero H3y4YeHUus1  oOpa3oBaTeJIbHbIE
padoThI padoThI
pecypcsbl
| [IpencraBnenue naHHBIX B | bubnnorexa [JOK
TadJmmax https://m.edsoo.ru/863ec1{8
) [IpakTrueckue BbIYNCIEHUS 110 | bubnuoreka [IOK
TAOJIUYHBIM JAHHBIM https://m.edsoo.ru/863ec324
3 W3Biieuenne u uHTEpIIpEeTALN 1 bubnuorexa [JOK
TaOJIMYHBIX TAHHBIX https://m.edsoo.ru/863ec78e
4 [IpakTuueckas pabora "Tabnuipr" 1 1
I'paduueckoe npescraBieHne
5 JAHHBIX B BUJI€ KPYTOBBIX, | bubnmnoreka [JOK
CTOJIOUKOBBIX (CTOIOYATHIX) https://m.edsoo.ru/863ed18e
auarpamm
UYreHne 1 IOCTPOEHUE TUArPaMM.
6 [Tpumeps! nemorpaduueckux 1 bubmmnorexa [IOK
P p p https://m.edsoo.ru/863ed602
auarpamm
7 IIpakTyeckas pabora | | bubnnoreka [JOK
"Tuarpammbl" https://m.edsoo.ru/863ed72¢
g Uucnossie HaOopwl. CpenHee 1 bubmuorexa [JOK
apudmernyeckoe https://m.edsoo.ru/863ed846
9 Yucnossie HaOopel. CpenHee ] bubmuoreka [IOK
apudmernyeckoe https://m.edsoo.ru/863ed846
10 Menaunana 9ucioBoro Hadopa. 1 bubnmoreka [JOK




VY cTOMUNBOCTh MEUAHEI

Menaunana 9uciIoBOro Habopa.

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

11 .
Y CToNYMBOCTh MEAMAHBI
12 [TpakTuueckas padora "Cpennue bubnnoreka [HOK
3HaYeHUs" https://m.edsoo.ru/863edcba
HauGosnpiiee 1 HanMeHbIIee
bu6mmoreka [IOK
13 3HAYCHMS YUCIIOBOTO Habopa.
https://m.edsoo.ru/863ee07a
Pazmax
HauGounpiiee u HauMeHbIIee
14 3HAYCHHMS YUCIIOBOTO Habopa.
Pa3zmax
HauGonbiiee u HanMeHbIIee
15 3HAYEHMs YUCITIOBOTO Habopa.
Pa3zmax
KonTponbHas padora no remam
16 "IIpencraBiieHue JaHHBIX bubmmnorexa [IOK
P i https://m.eds00.ru/863ee390
OmnucarenpHas CTaTUCTUKA"
17 Crny4aiiHasi ”3BMEHUYHBOCTh bubnnoreka [JOK
(mpuMepsI) https://m.edsoo.ru/863eedbc
13 YactoTa 3HaYEHUI B MacCUBE bu6mmoreka [IOK
JaHHBIX https://m.edsoo.ru/863ee69c
bu6mmorexa [IOK
19 I'pynmupoBka
pymmp https://m.edsoo.ru/863ee9d0
20 I'ucrorpammel
b K
21 I'ucrorpammel nomorexa LO
https://m.edsoo.ru/863eeelc
” [IpakTuueckas padora "Ciyuaiinas bubnuorexa [IOK

U3MEHYUBOCTE"

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




I'pad, Bepmmna, pedpo.

bu6mmoreka [IOK

2 IT
3 DE/CTABICHIE Sajati © TOMOIBIO https://m.edsoo.ru/863eef52
rpada
CreneHb (BaJIGHTHOCTD) BEPIITMHBI.
24 Yucno pébep u cymmapHas CTEIeHb bubmmorexa [TOK
PELEp H CYMMap https://m.edsoo.ru/863efOba
BepiuH. Llenb u nuki
55 Hens u mukon. [TyTe B rpade. bubnmoreka [JOK
[IpencraBnenue o cBsI3HOCTH Tpada https://m.edsoo.ru/863ef236
26 [Ipencrasnenue 06 bu6mmoreka [IOK
OPHEHTHUPOBAHHBIX Ipadax https://m.edsoo.ru/863ef3b2
7 CryuaiiHblli OIIBIT U CIIy4ailHOE bubnuoreka [IOK
coObITHE https://m.edsoo.ru/863ef4d4
BeposiTHOCTB 1 yacTOTa COOBITHUS.
Ponp ManoBeposATHBIX U bubnnoreka [JOK
28
MPAKTUYECKU TOCTOBEPHBIX https://m.edsoo.ru/863ef646
COOBITHI B IPUPOJIE U B OOILECTBE
29 Momnerta u urpanbpHasi KOCTb B
TEOPUH BEPOSTHOCTEH
30 [TpakTuyeckas padora "Hactora bubnuoreka [IOK
BBITIaJICHUS opJia" https://m.edso0.ru/863ef8a8
KonrponsHas pabota no remMmam
31 "CrnyualiHasi "3MEHYUBOCTb. bubnuoreka [IOK
I'padsl. BepostHOCTh CityuaiiHOro https://m.edsoo.ru/863f0186
coOpITHA"
1 IToBTOpenue, o6o0IIEHNE. bubmoreka [JOK
[IpencraBnenue qaHHBIX https://m.edsoo.ru/863efa24
13 [ToBTOpenue, o6o0IIEHNE. bu6mmnoreka [JOK

OmnuncarenbHas CTaTHCTHKA

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




[ToBTOpEeHME, 0000IIEHNE. bubnunoreka [JOK

BeposiTHOCTB ciiy4aifHOTO cOOBITHS https://m.edsoo.ru/863efecO
OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

34

34 2 5



8 KUIACC

KoanuectBo yacoB DJIeKTPOHHbIE
Ne HMara uudposbie
Tema ypoka KonrTpoabubie IIpakTuueckue
n/n Bcero u3yueHusi oOpa3zoBaTeibHbIE
padoThI padoThI
pecypcbl
| [IpencraBnenue qaHHBIX. | bubmumorexa [IOK
OrnucarenpHas CTaTUCTUKA https://m.edsoo0.ru/863f029¢
) CrnyuaiiHas u3aMeHunBOCTh. CpeiHue | bubmuoreka [JOK
YHCIIOBOTO Habopa https://m.edsoo.ru/863f03fc
3 Crnyuaitnbie coObiTus. BeposiTHOCTH 1 | bubnuorexa [JOK
YaCTOThI https://m.edsoo.ru/863f0578
Kitaccnueckue monenu reopun
. bubnuorexa [JOK
4 BEPOSITHOCTEH: MOHETA U UTPAJIbHAS 1
https://m.edso0.ru/863f076¢
KOCTb
5 OTKJIOHEHUS 1 bubmorexa HOK
https://m.edsoo.ru/863f0a50
b
6 Jucnepcust 4ncioBoro Habopa 1 nommorexa [OK
https://m.edsoo.ru/863f0a50
7 CraHapTHOE OTKJIOHEHUE YHUCIOBOIO | bubnnorexa [JOK
Habopa https://m.edso0.ru/863f0bfe
bubmuorexa [JOK
8 JnarpaMMbl pacceMBaHUs 1
https://m.edsoo.ru/863f0eab
9 MHO0XeCcTBO, ITOJIMHOKECTBO 1 bubmorexa HOK
https://m.edsoo.ru/863f1180
Oneparuy HaJ MHOKECTBAMH:
bu6mmorexa [IOK
10 00beIMHEeHNE, TIEPECEUCHHE, 1

JOIIOJIHCHUC

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




CaolicTBa onepanuii Hajl
MHOKECTBAMU: NIEPEMECTUTENHHOE,

bu6mmoreka [IOK

11
CcOo4YeTaTeIbHOE, PacCpeaeIUTENBHOE, https://m.edsoo.ru/863f1784
BKJIIOYEHMS

12 I'padpuaeckoe npencrasieHue bubnunoreka [HOK
MHOYKECTB https://m.edsoo.ru/863f198¢

13 KonTtponbHas pabora o temam
"Cratuctrka. Muoxxecrtna"

14 DOnemeHTapHbie coObITHS. ClydaliHbIe bubnnoreka [JOK
COOBITUS https://m.edsoo.ru/863f1dec
BraronpusaTcTByrOIIKE

P y bubmuorexa [JOK
15 3JIEMEHTaPHBIC COOBITHS.
. https://m.edsoo.ru/863f1dec
BepositHOoCTH COOBITHI
BbnaronpusrcTByromnine
16 BHCMCHI;a HbBIE ZO6LITI/I;1 bubmmorera [TOK
P . https://m.eds00.ru/863f1{72
BepositHocTH cOOBITHI
OMBITHI ¢ PAaBHOBO3MOXXHBIMHU
17 2JIEMEHTAPHBIMH COOBLITHSIMHA bubmorexa LHOK
N pv ' https://m.edsoo.ru/863f21ca
CrnyuaitHblii BEIOOD
OMBITHI ¢ PAaBHOBO3MOXXHBIMHU
18 3JIEMEHTAPHBIMHU COOBITHSIMHA bubmnorexa [IOK
o pv ' https://m.edsoo.ru/863f21ca
CryualiHblii BEIOOD
[IpakTuueckas padota "OmnbITHI ¢

19 aBHOBO3MOKHBIMH DJIEMEHTAPHBIMHU bubnnorexa LIOK
p p https://m.edsoo.ru/863f235a
coOpITHIMH"

bubmuoreka [JOK

20
/lepeso https://m.edsoo.ru/863f2ade

21 CBolicTBa AepeBa: €AMHCTBEHHOCTD bubnuoreka [IOK




IyTH, CYIIIECTBOBAHUE BHCSYCH
BCPIIHHBI, CBA3b MCIKAY YHUCIIOM
BEPILMH U 9uCcIoM pEdep

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

22 [IpaBuiio yMHOXKEHUS bubmorexa HOK
PABIIo Y https://m.edsoo.ru/863f2cd8
bu6mmoreka [JOK
2 IT
3 PABIIO yMHOMCHIA https://m.eds00.ru/863f2e36
bubmuorexa [JOK
24 II 0
POTHBOTOIOAHOE CODRITHE https://m.edsoo.ru/863f2f8a
’5 Huarpamma Diinepa. O0beTMHEHNE H bubnuoreka [IOK
MepeceueHre COOBITUIM https://m.edsoo.ru/863f3214
2% Hecosmectnbie coObiTus. Dopmyna bubnnoreka [JOK
CJIO’KEHUS BEPOSITHOCTEH https://m.edsoo.ru/863f3372
7 HecoBmectnbie coObiTHs. DopMyna bubnuotexa [JOK
CJI0’KEHUS BEPOATHOCTEN https://m.edsoo.ru/863f3764
IIpaBuno yMHOKEHUSI BEPOSITHOCTEM.
28 YIC)JIOBHaﬂy:Ie OSITHOCTh ’ bubmmorexa [TOK
p ’ https://m.eds00.ru/863f38ae
HesaBucumplie coObITHS
[IpaBun0 yMHOKXEHUSI BEPOSITHOCTEM.
29 YEJ'IOBHa}Iy::Ie OSITHOCTh ’ bubmmorexa [TOK
p ' https://m.edso00.ru/863f3b06
HesaBucumpie coObITHS
30 IIpencrasienue cirydaitHOro bubnnorexka [JOK
9KCIEPUMEHTA B BUJIE I€pEBa https://m.edsoo.ru/863f3cbe
a1 [IpencraBienue cy4aiitHOTO bubnnoreka [JOK
JKCIIEpUMEHTA B BUJIE AE€pEBA https://m.edsoo.ru/863f3f20
[ToBTOpenue, oboOIIeHNE.
bu6mmoreka [JOK
32 [IpencraBienue JaHHBIX.

OmnmncarenbHas CTaTUCTHKA

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




bu6mmoreka [IOK

33 TosToperme, obodmenne. Ipager ! https:/m.edso0.ru/8634312
KonTtponbHnas pabora mo Temam
34 "Cnyuvaiinbeie coObITHS. BeposaTHOCTS. 1
I'padsr"
OBIEE KOJIMYECTBO YACOB I10 34
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9 KUIIACC

KoanuectBo yacos DJIeKTPOHHbIE
Nen/m  Tema ypoxa Kontposbnbie IIpakTHueckue Aara wHpopbie
Bcero u3yueHusi oOpa3zoBaTeibHbIE
padoThI padoThI
pecypcsl
1 [IpencraBienue JaHHBIX 1 buGnnorexa LIOK
https://m.edsoo.ru/863f47ea
bu6mmoreka [IOK
2 OnucarenpHas CTaTUCTUKA 1
https://m.edsoo.ru/863f47ea
3 Orneparuy HaJ, COOBITUAMU 1
4 He3aBucumocTs coOBITHI 1
5 Komb6unaropHoe npaBuio 1 bubnuorexa [JOK
YMHOKEHHUSA https://m.edsoo.ru/863f4e16
6 [TepectanoBku. dakTopual. | bubnnorexka [JOK
CoueTaHus ¥ YUCJIO COUYETAHUM https://m.edsoo.ru/863f4e16
bu6mmoreka [JOK
! Tpeyromeriic Hackans ! https://m.edsoo.ru/863f5014
[IpakTuyeckas pabora
g "Brruucienue BepoITHOCTEH ¢ | | bubnnoreka [JOK
WCITOJTh30BaHUEM KOMOMHATOPHBIX https://m.edsoo.ru/863f5208
(GyHKLIUH 3JI€KTPOHHBIX Ta0mu"
I'eomeTpuueckas BEpOSTHOCTb.
9 CryqaifHbIN BBIOOpP TOYKH U3 1 bubnmoreka [JOK
¢burypsl Ha MJIOCKOCTH, U3 OTPE3KA, https://m.edsoo.ru/863f5884
U3 JIyTU OKPY>KHOCTH
10 I'eomeTpuueckas BEpOSITHOCTD. | bubnuoreka [IOK
Cry4aifHbIl BBIOOpP TOYKH U3 https://m.edsoo.ru/863f5a50




¢burypsl Ha MIOCKOCTH, U3 OTPE3KA,
U3 JIyTU OKPY>KHOCTHU
['eomeTpuryeckast BEpOSTHOCTb.
Ciy4aifHbIl BBIOOP TOYKH U3

bubmuorexa [JOK

11
(buUTryphl Ha INTIOCKOCTH, U3 OTPE3Ka, https://m.edsoo.ru/863fSbfe
U3 IyTU OKPY>KHOCTHU
I'eomeTpuueckast BEpOSITHOCTb.
12 Cny4aiiHblii BEIOOp TOUKH U3 bubnnorexa [HJOK
¢burypsl Ha MIOCKOCTH, U3 OTPE3KA, https://m.edsoo.ru/863f5e10
U3 IyTU OKPY>KHOCTHU
HcneiTanue. Ycnex u Heyayva.
13 Cepust UCTIBITAHUMN JI0 TIEPBOTO bubmorexa LHOK
P HOTIEP https://m.edsoo.ny/8636162
ycnexa
HcneiTanue. Ycenex u Heyaaya.
14 Cepust UCTIBITAHUMN JIO TIEPBOTO bubmmorexa LHOK
P HOTIEP https://m.edsoo.ny/8636356
ycrexa
HcnbiTanue. Ycnex u Heyaaya.
15 Cepus ucnbITaHUH 10 IEPBOTO
ycrnexa
Hcnbrranus beprymnn.
16 BepositHoCTH COOBITHI B cepuu bubmmorexa [TOK
P . P https://m.edsoo.ru/863f64d2
ucneiTaHui bepuynnu
Wcnbrtanus beprymnn.
17 BepositHoCcTH cOOBITHI B cepun bubmmorexa LIOK
p g P https:/m.eds00.ru/863f6680
ucneiTaHuil bepuynnu
18 [Ipaktuueckas padota "McnpiTanus bubnmoreka [JOK
bepnymmn" https://m.edsoo.ru/863f67de
19 Crny4daifHas BeITMYMHA U bubnmoreka [JOK




pacrpeziesieHue BeposiTHOCTEN

Marematnueckoe oXXuIaHue 1

https://m.edsoo.ru/863f6b44
bubmuoreka [JOK

20
JIUCTIEPCUS CITyYatHON BEJTMYUHBI https://m.edsoo.ru/863f6da6
[IpumMeprl MaTeMaTU4ECKOTO
bu6mmoreka [IOK
21 0’KMJIaHMS KaK TEOPETUYECKOTO
https://m.eds00.ru/863f6f86
CPEIHEro 3HAYCHUS BETUYMHBI
bubanoreka [IOK
22 ITonsitue 0 3aK0HE OOJIBIIKMX YKCET i
https://m.edsoo.ru/863f72c4
3 H3mepenue BeposaTHOCTEN € bubnuoreka [IOK
MOMOIIBIO YACTOT https://m.edso0.ru/863f7652
24 [TpumeHeHue 3akoHa OOIBIINX bubnuorexa [JOK
YHCEeIl https://m.edsoo.ru/863f7116
)5 O06o01IeHre, CHCTeMAaTH3 AN bubmmoreka [JOK
3HaHuil. [IpencraBnenne naHHbIX https://m.edsoo.ru/863f783¢c
26 O06006111EH1E, CUCTEMATU3AIUS
3HaHui. OnucaTeabHas CTaTUCTHKA
O00011enNe, cCUCTEMAaTA3 AU
. bubnuotexa [JOK
27 3HaHui. [IpencraBieHne naHHBIX.
https://m.edsoo.ru/863f893a
OmnmncarennbHas CTaTHCTHKA
O06006111EH1E, CHCTEMATU3AIUS
28 3HaHUM. BeposATHOCTH clTydaifHOTO bubmorexa HOK
- 2eP i https://m.edsoo.ru/863f7ade
COOBITHS
O0001Ienre, cucTeMaTH3aIus
79 3HaHUW. BeposSTHOCTH CITydaitHOTO bubnuorexa [JOK
COOBITHS. DIEMEHTHI https://m.edsoo.ru/863f7¢9c
KOMOWHATOPUKH
30 O06o06meHre, cucTeMaTH3aIHas bubmuorexa [JOK

3HAaHUH. DJIeMEHTHI

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




KOMOWHATOPHUKHU

O0001enue, cucTeMaTA3aIus
3HAHUH. DJIeMEHTHI

bubmuorexa [JOK

31 1
KoMOuHaTopuku. CirydaifHbIe https://m.edsoo.ru/863f8408
BEJIMUMHBI U pacrpeeseHus
O0001enue, cucTeMaTA3aIus
. . bubmmoreka [JOK
32 3HaHui. CiryyaiiHble BEJIMUMHBI U 1
https://m.edsoo.ru/863f861a
pacnpezeneHus
33 Hroroas xouTpoasHas padbora 1 bubmorera [JOK
https://m.edsoo0.ru/863f8b56
34 O0001enne, cucTeMaTA3aIus q
3HAHUM
OBUIEE KOJIMYECTBO YACOB I10 34
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[MPOBEPSAEMBIE TPEBOBAHUSI K PE3YJIbTATAM OCBOEHUS OCHOBHOM

OBPA3OBATEJIbHOM ITPOT'PAMMBI

7 KJIACC
Kon .
IIpoBepsiemble NpeIMeTHbIE Pe3yJIbTAThI 0CBOEHUS OCHOBHOM
NpoBepPsieMoro .
00pa3oBaTeJIbHOM MPOrPaMMbl OCHOBHOT'0O 00111er0 00pa30BaHus
pe3yjabTara
5 BeposiTHOCTB M cTaTUCTHKA
Uwnrare nHPOpPMAIIIIO, TPEICTABICHHYIO B Ta0JIMIIaX, HA JUarpaMmmax,
5.1 MPEACTABIATh JIaHHBIE B BHJE TaOJIMI, CTPOUTH JHarpaMMBbI
(cTonOuKkoBBIe (CTOI0YATHIE) M KPYTOBBIE) IO MACCUBAaM 3HAYCHUI
59 OnuceiBaTh W UHTEPIPETUPOBATH pEabHBIC YHUCIIOBHIC JaHHEIC,
MpeJICTaBJICHHBIC B TA0IUIIAX, HA TUarpaMmmax, rpadukax
Ucnons3oBath TS OIMHCAHUS JAHHBIX CTAaTUCTUYECKUE
53 XapaKTEPUCTUKU: CpeHee apudMeTHuecKoe, MearuaHa, HauOobInee u
HauMEHBIIICe 3HAYCHUS, pa3Max
Nwmets npenicTaBieHne o cliydaiiHON M3MEHYMBOCTH Ha IIpUMeEpax LieH,
54 (DU3UYECKUX  BEIWYMH, AaHTPONOMETPHYECKHX JIaHHBIX, HMETh
MIPE/ICTABJICHHUE O CTATUCTUYECKON YCTOMYUBOCTH
8 KVIACC
Kox .
IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTATHI 0CBOCHHS] OCHOBHOI
NpoBepsieMoro L
o0pa3oBaTe/IbHOI NPOrPaMMBbI OCHOBHOTI'0 00111er0 00pa30BaHUsA
pe3yJbTara
5 BeposiTHOCTB U cTaTUCTHKA
W3Biekath W TpeoOpa3oBBIBATH HH(POPMAIUIO, TPEIACTABICHHYIO B
5.1 BHJIe TaOIWI, aUarpamm, rpaduKoB, MPEACTABIATH JAHHBIC B BHIE
TabmuL, AUarpamm, rpaduKkoB
OnuceiBaTh JaHHLIE C IIOMOIIBIO CTATUCTUYECKUX IIOKa3aTeJIe:
5.2 CPENHUX 3HAYEHWH W Mep paccemBaHus (pasMax, JHCIIEPCHA H
CTaHJAPTHOE OTKJIOHCHHE)
53 HaxoauTh 4acTOTBEI YHCIOBBIX 3HAYEHHH M YaCTOTHI COOBITHI, B TOM
YHClie TI0 pe3yabTaTaM U3MEepeHUi U HaOTIoAeHUN
Haxomuth BEpOATHOCTH CIOydyaWHBIX COOBITHM B ONBITaX, 3HAs
5.4 BEPOSITHOCTH DJJIEMEHTAPHBIX COOBITUH, B TOM YHCIE B OIBITaX C
PaBHOBO3MOKHBIMH 3JIEMEHTAPHBIMU COOBITUSIMH
55 Hcnonme3oBate  rpaduueckne  MOJCIH:  JIEPEBO  CIIY9allHOTO

9KCIIEPUMEHTA, AUarpaMMbl Diljiepa, YucioBas npsmas




OnepupoBarh MOHSATUSMU: MHOXKECTBO, MOJMHOYKECTBO; BBITIOJIHSITH
omepalMy  HajJ  MHOXECTBAMHU:  OOBEAWMHEHHUE, IIePECEUCHHE,

>0 JOTIOJIHEHUE; IEPEYUCIIATH JIEMEHTBI MHOXKECTB, IPUMEHSTh CBONCTBA
MHOKECTB
Hcnonp3oBate rpaduueckoe IMpEACTaBICHHE MHOXKECTB U CBs3eH
5.7 MEXKIy HUMH JUI OIIMCAHUs IPOLIECCOB U SIBJICHUM, B TOM YHCIIE IIPU
pelleHNH 3a1a4 U3 APYrUX y4eOHBIX IPEIMETOB U KYpCOB
9 KVIACC
Koxn .
IIpoBepsiembie IpeaMeTHBIE Pe3yJIbTAThI 0CBOCHHS OCHOBHOM
NpoBEPSIEMOro .
o0pa3oBaTe/IbHOM NPOrPaMMbI OCHOBHOI0 00111er0 00pa3oBaHus
pe3yJbTara
5 BeposTHOCTB U cTaTUCTHKA
W3Bnekarb U mpeoOpa3oBbIBaTh MH(POPMAIUIO, MPEICTABICHHYIO B
5.1 pa3MYHBIX HCTOYHHMKAX B BHJAE TAaONHWI, aWArpamMm, TpaguKoB,
NPEJCTABIATH JaHHbIE B BUJIE TaOIULL, JUarpamMm, rpaukoB
59 Pemarp 3a1aun OpraHu30BaHHBIM 11€pEOOPOM BapHAaHTOB, a TAKXKE C
MCTIOJIH30BAHNEM KOMOMHATOPHBIX MPABUII U METO/IOB
Hcnonp30BaTh  onucaTenbHble  XapaKTEPUCTHKU  JJII  MAacCUBOB
5.3 YHUCJIOBBIX JAaHHBIX, B TOM 4YHCIIE CPEIHHME 3HAYEHUS U Mepbl
pacceuBaHus
54 HaxoauTh 4acTOThl 3HAU€HHUH W YAaCTOTHI COOBITUS, B TOM YHCIIE
MOJIB3YSICh PE3yIbTaTaMU MPOBEAEHHBIX U3MEPEHUN U HAOJII0JeHUH
HaxoauTh BEpOSITHOCTH CllydallHbIX COOBITUH B M3yUYEHHBIX OIBITAX, B
55 TOM 4YHCJIE B ONBITaX C PABHOBO3MOXHBIMH 3JIEMEHTAPHBIMU
COOBITUSIMHM, B CEpUSAX HCIBITAHUNA JO TEPBOrO yclexa, B Cepusx
ucnbiTaHui beprynnm
56 HNmers mpencraBiieHHE O CIIy4allHOM BEIWYMHE U O PaCHpEICICHUU
BEPOSITHOCTEN
Hmets npezcTaBieHue O 3aKOHE OOJBIIMX YHCEN KaK O MPOSBICHUU
5.7

3aKOHOMEPHOCTH B CIy4allHOM M3MEHYMBOCTM M O pOJM 3aKOHA
OOJIBIIINX YKCEIT B IPUPOJIE U 00IIIECTBE




[MPOBEPAEMBIE DJIEMEHTbBI COAEP/KAHUSA

7 KIIACC
Kon IIpoBepsieMblii 3JIEMEHT COlePKAHUS
5 BeposTHOCTh U cTaTUCTHKA

[IpencraBieHre AaHHBIX B BUjAE TaOJHIl, AUarpamm, rpaukoB. 3anojHEHHE
TaOIMI], YTCHUE M TOCTPOCHHUE IUarpamMm (CTOJOMKOBBIX (CTOJIOYATBHIX) U

5.1 KpyroBbix). UYUteHue rpaduKoOB peanbHBIX mpoueccoB. l3Bnedenue
uH(poOpMallMd W3 AUarpaMM M TaOJUIl, KCIOJIb30BaHHE M HHTEpIpeTanus
JAHHBIX
OnwucarenpHasi CTaTHCTUKA: cpelnHee apu(METHUEcKoe, MEIHaHa, pa3Max,

5.2 HauOoJIbIlIee U HAMMEHbIIIEe 3HAYEeHUSI Habopa YUCIOBBIX JaHHBIX. [Ipumepsr
Cy4yallHON M3MEHUYNBOCTHU
CrnyyallHpli SKCIIEPUMEHT (OIBIT) M ciay4yaiiHoe coOwiTHe. BeposTHOCTh U

5.3 qyacToTa. Poib ManaoBEepOSTHBIX M MPAKTUYECKH JOCTOBEPHBIX COOBITUH B
npupoe u B obmecTBe. MoHeTa U UrpajbHast KOCTh B TEOPHH BEPOSTHOCTEH
I'pad, Bepmmua, pedpo. Crenenp BepiuHbl. Yuciao pédbep u cymmapHas

54 creriens BepmuH. [Ipeacrasnenue o cBszHocty rpada. Lenn u ksl [lytu
B rpadax. OOxom rpada (siimepoB myth). llpencraBienue 00
OpUEHTHPOBaHHOM Tpade. Pemenue 3agad ¢ momonipio rpados

8 KUIACC
Kon IIpoBepsieMblii JJIEMEHT COAEPKAHUSA
5 BeposTHOCTh 1 cTatuCcTHKa

5.1 [IpencraBnenue JaHHBIX B BUE TaOIUL, 1UarpaMM, rpauKkoB

59 MHOX€eCTBO, 2JIEMEHT MHOXECTBa, MOAMHOXecTBO. Omepanuu  Haj
MHO’KECTBaMU: 00BbEAMHEHNE, TIEpeceUeHUE, JTOMOJTHEHNE

53 CBolicTBa onepanuii HaJy MHOKECTBAMU: NIEPEMECTUTEIIBHOE, COUETATENBHOE,
pacnpenenuTeNbHOE, BKIYECHUS

54 Hcnonp3oBanne rpaduyeckoro MNpeAcTaBICHUS MHOXKECTB JJI ONMUCAHUS
peasIbHBIX MTPOLIECCOB U SBJIEHUH, IPH PEIICHUN 3a]1a4.

55 N3mepenune paccenmBaHus AaHHbIX. /lucnepcus M CTaHAApTHOE OTKIOHEHHE
YHUCIIOBBIX HAOOpOB. J[narpamMMa paccenBaHus
OneMmeHTapHble CcOObITHA cioy4aiiHOro ombita. Ciy4aiiHble COOBITHSL.

56 BepositHocTH  coObITHI. ONBITEI ¢ PaBHOBO3MOXHBIMH 3JIEMEHTAapHBIMU

coobitusiMu.  CrywyaiiHbiii  BeIOOp. CBsI3p MEXIYy MAJOBEPOSTHBIMH U
NPAaKTUYECKH JJOCTOBEPHBIMH COOBITUSIMU B IIPHPO/IE, OOIIECTBE U HAyKe




JepeBo. CBolicTBa J€pEBbEB: E€AMHCTBEHHOCTb IIyTH, CYIIECTBOBAaHUE

5.7 BUCSTYEH BEPUIMHBI, CBA3b MEX/Y YMCIIOM BEpIIMH U uuciiom pédep. [IpaBuiio
yMHOXeHUs. Penenue 3a1a4 ¢ noMoIsio rpagos
[TpotuBomonoXkHBIE coOBITHSA. Jmarpamma Diinepa. OObeauHeHHE H
5.8 nepecedenre coObiTuii. HecoBMecTHble cOObITHSA. DoOpMyna CIOKEHHS
BEPOSATHOCTEMN
59 YcnoBHast BeposiTHOCTB. [IpaBuino ymHoxxenus. HezaBucumblie coObITHS
IIpencraBneHue »5SKCIepUMeHTa B BuAc JAepeBa. Pemenue 3agad  Ha
5.10 HaXO0XJIECHNUE BEPOATHOCTEH C MOMOILBIO IepEBA CIIy4allHOTO 3KCIIEPUMEHTA,
quarpamm Disepa
9 KIIACC
Kon IIpoBepsieMblii 3J1eMEHT COAEPKAHMS
5 BeposiTHOCTB 1 cTaTuCTHKa
IIpencraBnenue NaHHBIX B BUJE TaOJMLl, JUarpaMM, rpadukoB, HHTEPIpETALUs
5.1 JNaHHBIX. YTeHHe M mocTpoeHue TaliMi, Auarpamm, rpadukoB MO pealbHbIM
JTAaHHBIM
5.2 ITepecTaHOBKHU U (haKTOpHAI
5.3 CoueTaHusi U YHCIIO COYETAHUIA
54 Tpeyronbauk [Tackans. Pemenue 3aau ¢ ucnonp30BaHMEM KOMOMHATOPUKU
55 I'eomeTrpuueckass BeposATHOCTb. CilydyallHbBI BBIOOpP TOYKM M3 (QUIYpbl Ha
IIJIOCKOCTH, M3 OTPE3Ka U U3 YT OKPYKHOCTH
5.6 Ucneiranue. Yenex u Heynaya. Cepus UCIIBITAHUN 10 IEPBOTO ycrexa
57 Cepus wucneitanuii bepHymiu. BeposiTHocTH coObITHH B CepuUM HCHBITAHUN
bepnymm
5.8 CrnyuaiiHas BeJIMUMHA U paclpeesIeHUe BEPOSTHOCTEN
59 MareMarnueckoe oxuaaHue | gucnepcus. Ilpumepsl mMaTeMaTHYECKOro
OKUJaHMS KaK TEOPETUUECKOIO CPEIHETO 3HAUCHMSI BETMYMHBI
510 MareMaTtnueckoe OXUJAHWE M JUCHEPCUS CIydalHOM BEJIMYHMHBI «YHUCIIO
YCIIEXOB B CEpHUM MCTBITaHNN bepHymm»
511 [Tonatue o 3akoHe OoJBIIMX uYHcel. V3MepeHHe BEpOSITHOCTEH C MOMOIIbIO
yacToT. Pojb 1 3HaueHue 3aKoHa OOJIBIINX YMCell B IPUPOJIE U 00IIECTBE




[TPOBEPSAEMBIE HA OI'D 11O MATEMATUKE TPEBOBAHUA K PE3YJIBTATAM
OCBOEHHUA OCHOBHOM OBPA30BATEJIBHOMN MPOT'PAMMBI OCHOBHOI'O

Kon
NpoBepsieMOro
TpedoBaHMS

OBILIEI'O OBPA3OBAHUA

IIpoBepsieMble TPeOGOBAHUS K MPeIMETHBIM Pe3y/1bTATAM OCBOEHHS
OCHOBHOM 00pa30BaTeJIbHOM MPOrpaMMbl OCHOBHOT0 001IIero
oOpa3oBanusi Ha ocHoBe PI'OC

YMeHue onepupoBaTh MOHATUSMU: MHOXKECTBO, MOJMHOXKECTBO, ONEpalluu
HaJl MHO)XECTBAMHU; YMEHUE ONEePUPOBATh MOHATUAMU: Ipad, CBSI3HBIN rpad,
JIEpEeBO, LUKJ, IPUMEHATh UX MPHU PEUICHUH 3a7ad; YMEHUE UCIOJIb30BaTh
rpaduyeckoe MPEACTAaBICHWE MHOXKECTB [UIsl OINHCAaHUS  pealbHBIX
MIPOLIECCOB U SIBJICHUH, PU PEUICHUH 3a/1a4 U3 IPYTUX YUeOHBIX MPEIMETOB

YMeHue OIICPUPOBATL IIOHATHAMMU: OIIPCACICHHUC, aAKCHOMa, TCOpEMa,
J0Ka3aTCJIbCTBO, YMCHUC paciio3HaBaThb HUCTHUHHBIC u JIOXXHBIC
BbBICKA3bIBAHUA, IIPUBOAWTL IIPHUMCPLBI W KOHTPIIPUMCPLI, CTPOUTH
BBICKA3bIBAHUA U OTpULAHUSA BBICKA3bIBaHUH

YMmenue OIICpHUpOBaTh IMOHATUAMU. HATYpaJIbHOC YHCIIO0, IIPOCTOC U
COCTaBHOE YHCIIO, IETMMOCTh HATYPaJIbHBIX YUCEN, IPU3HAKU JIETUMOCTH,
[[eJI0€ YUCIIO, MOMYJIb YKciia, OOBIKHOBEHHAsI ApoOb U JecSATHYHAs IPOOb,
CTAaHJAPTHBIA BHJ YMCJA, PALIMOHAJIBHOE YMCIIO, UPPALMOHAIBHOE YHUCIIO,
apuMeTHUeCKUl KBaJpaTHBIM KOPEHb;, YMEHHE BBHIMOJHATH JIEHCTBUS C
qucjaMy, CpaBHHUBATL M YyHOpAAOYMBATH 4YMUCIIA, MPEACTABJIATL YMUCIIa Ha
KOOPJMHATHOM IPSAMOM, OKPYIVIATh YHUCIA;, YMEHUE JENaThb NPUKUIAKY U
OLICHKY pe3yJIbTaTa BBIYMCICHUI

YMeHue onepupoBarh IOHATUAMM: CTEIIEHb C LENbIM II0Ka3aTelleM,
aprudMeTHUeCKUil KBaipaTHbIM KOPEeHb, MHOTOWIEH, ajiredpandeckas Apoob,
TOXKJIECTBO; 3HAKOMCTBO C KOpPHEM HATypaJbHOM CTemeHH OoJblie
€VHMIIBI; YMEHUE BBINOJHATH pacd€rbl 1Mo ¢opmynaM, npeoOpazoBaHUs
LENbIX, JPOOHO-PAallMOHAIBHBIX BBIPAKEHUN M BBIPAKEHUN C KOPHSMH,
pa3I0KEeHUE MHOTOWIECHA HAa MHOYKUTENIH, B TOM YHUCIIE C UCIOJb30BAHUEM
(bopMyI pa3HOCTH KBaJIpaToOB U KBaJpaTa CyMMbI H Pa3HOCTH

YMeHne OonepupoBaTh MOHATHSAMHU: YHCIOBOE DPABEHCTBO, YPABHEHHUE C
OJIHOW TIEPEMEHHOW, YHCIOBOE HEPAaBEHCTBO, HEPABEHCTBO C IEPEMEHHOM;
YMEHHME pellaTh JIMHEHHbIE W KBaJpaTHble ypaBHEHHUs, JAPOOHO-
pallMOHAIbHBIE YPABHEHHUS C OJTHOM MEPEMEHHON, CUCTEMBI JBYX JTUHEUHBIX
ypaBHEHHI, TMHEHHbIE HEPABEHCTBA U UX CHCTEMbI, KBaJpaTHbIE U APOOHO-
palMoOHaIbHBIE HEPABEHCTBA C OJHOW IIEPEMEHHOM, B TOM 4YHUCIE IIPU
pEelIeHUU 3aJay U3 JIPYruxX IPEeIMETOB MU IPAKTUYECKUX 3a]ay; YMECHHUE
UCIIOJIB30BaTh KOOPJAUHATHYIO INPSAMYIO U KOOPAWUHATHYIO IUIOCKOCTBH IS
M300paKeHUsl pelIeHuid ypaBHEHUH, HEPABEHCTB U CUCTEM

YMeHue omnepupoBaTh MOHATUSAMH: (YHKIMS, rpaduk (yHKUHUH, HYIU
(GyHKLINU, TPOMEXKYTKH 3HAKOIOCTOSHCTBA, HPOMEXYTKH BO3PACTaHMS,




yObIBaHUsI, HaumOOJbIIee W HaWMEHbIee 3HAYCHHUS (QYHKIMH, yMEHUE
ONEPHPOBATh TOHATHSIMHU: TIpsSMas MPOMOPIHOHAIBHOCTh, JIMHEWHAs
byHkuus, KBaapaTHuHas (QYHKIUS, oOpaTHas MPONOPIMOHAIBLHOCTD,
napaboia, runepOoa; yMeHHe CTPOUTh Tpaduku (PyHKITUH, UCIIOIB30BAThH
rpadUKu JUISL OTIPENEJICHUs] CBOWCTB TPOIIECCOB M 3aBHUCHMOCTEH, IS
pelieHus 3ajad W3 APYruxX YYeOHBIX MPEIMETOB W PEAbHON KHU3HU;
YMEHHE BBIPaKaTh GOPMyJIaMU 3aBUCUMOCTH MEXIY BETHUYNHAMU

YMeHue onepupoBaTh MOHATUSAMU: MOCIEAOBATEIBHOCTh, apudMeTnyecKas
U TeOMEeTpUYEeCcKass IMpPOrpecCMu; YMEHHE HCIIOJIb30BaTh  CBOMCTBA
nocieA0BaTeNbHOCTEH, POPMYIIbl CyMMBbI U OOIIETO 4YjieHa MPU PElIeHUU
3aja4, B TOM 4YHCJE 3a7ad U3 JPYIHX YYEOHBIX MPEIMETOB M PEaTbHOM
KU3HU

YMeHue pemars 3a/1a4i pa3HbIX TUIOB (B TOM YHUCJIE Ha MPOLEHTHI, O U
4acTH, JABMXKEHHE, paboTy, LIEeHy TOBAPOB M CTOMMOCTb MOKYIOK U YCIYT,
HAQJIOTH, 3aJaud M3 00JacTu YHpaBICHUS JIMYHBIMM U CEMEHHBIMU
(uHaHCaMM); YMEHUE COCTABJISATh BBIPAKEHUS, YPAaBHEHUS, HEPABEHCTBA U
CHUCTEMBI II0 YCIOBHUIO 3aJa4M, HCCIEHOBATH IIOJIyYEHHOE pEIICHUE U
OLICHUBATh MIPaBAOI000HOCTh MOJYYEHHBIX PE3YJIbTaTOB

YMeHue onepupoBarh MOHATUAMU: (UTypa, TOUKA, OTPE3OK, Mpsmast, JIyd,
JOMaHasi, Yrojl, MHOTOYTOJIbHHK, TPEYTOJbHHK, paBHOOCAPEHHBIA U
PaBHOCTOPOHHHI TPEYTOJIBHUKH, MPSIMOYTOJIBHBIN TPEYrONbHUK, MEIHaHa,
Ouccekrpuca u BBICOTA TPEyToJIbHUKA, YeTHIPEXYTOIBHHUK,
napajiesiorpaMM, poMO, IPSMOYTOJIBHUK, KBAIPaT, TPANCIH; OKPYKHOCTH,
KpYT, KacaTeJbHas; 3HAKOMCTBO C IPOCTPAHCTBEHHBIMU (DUTYpaMH; yMEHHUE
pewmiath 3a/7a4d, B TOM YHUCIIE U3 MOBCEJHEBHOM >KM3HM, HA HaXOXJAECHUE
reOMETPUUECKUX BEIMYUH C MPUMEHEHHEM H3YyYeHHBIX CBOMCTB (GUIYyp U
¢daxToB

10

11

12

YMeHue omnepupoBaTh HOHSTHUSMHM: PABEHCTBO (QUIYp, pPaBEHCTBO
TPEYTOJIBHUKOB; IMAPAUIEIbHOCTh U NEPNEHAUKYISIPHOCTh NPSIMBIX, yroOJI
MEXy MPSIMBIMH, NIEPIEHANKYISIP, HAKIIOHHASA, IPOEKIHs, mojodue Gpuryp,
NoJ00HBIE TPEYrOJbHUKH, CUMMETPHS OTHOCHUTEIBHO TOYKH U TPSIMOM;
YMEHHE paclo3HaBaTb paBEHCTBO, CHUMMETpPHIO U mojobue ¢uryp,
NapaJuIeIbHOCTD U NIEPIIEHIUKYIIAPHOCTD NPAMBIX B OKPYXKAIOLIEM MUpE

YMeHne ornepupoBaTh MOHATHUSMHU: JJIMHA, PACCTOSHHE, Yroji (BEIHMYMHA
yIila, CHHYC U KOCUHYC yTJla TPEYrOJbHUKA), IJIOIIA/b; YMEHUE OLIEHUBATh
pa3Mepbl IPEeIMETOB U 0OBEKTOB B OKPYKAIOIIEM MUPE; YMEHUE TPUMEHSTh
dbopMyITBI TIEpUMETPA U TUIOIIAIA MHOTOYTOJIBHUKOB, JITHHBI OKPY>KHOCTH U
wiomaau Kpyra, oObeMa NPSMOYTOJBHOTO TMapajuleNienunena; yMeHUe
MPUMEHSATH MPU3HAKNA PABEHCTBA TPEYTOJIHLHUKOB, TEOPEMY O CyMME YTJIOB
TpeyroysbHUKa, Teopemy [ludaropa, TPUTOHOMETPHUYECKHUE COOTHOIICHUS
JUUISL BBIYMCIICHUS JJIMH, PACCTOSIHUM, TTOMIAAe

Ymenue  u3zo0pakaTb  IJIocKue  GUIypel W HMX  KOMOMHAaIuu,
IPOCTPAaHCTBEHHBbIE (QUIYphl OT pPYKH, C TOMOIIBIO  YEPTEKHBIX




HHCTPYMCHTOB U 3JICKTPOHHBIX CPCACTB IIO TCKCTOBOMY WJIM CUMBOJIBHOMY
OITMCAaHHIO
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YMeHue ornepupoBaTh NOHATHUSMU: MPSMOYTOJibHAs CUCTEMa KOOP/AMHAT;
KOOPJMHATHI TOYKH, BEKTOpP, CyMMa BEKTOPOB, NMPOU3BEICHUE BEKTOpa Ha
YHUCJIO, CKaJIAPHOE TMPOU3BEJICHUE BEKTOPOB; YMEHHUE HCIOJIb30BATh
BEKTOPBI U KOOPAMHATHI JIJISl MPEACTABICHUS JAHHBIX M PEIICHMs 3a]ay, B
TOM YHUCJIE U3 IPYTUX yYEOHBIX MPEAMETOB U peaibHON KU3HU

14

Ymenune OIICpHUPOBATH IMOHATHAMMU: CTOJIOUKOBEIE U KPYTOBLIC AUarpaMmal,
Ta0JIMIIBI, cpeiHee apuMeTHuIecKoe, Mearana, HanooJIbIIee U HAMMCHbIIIEE
3HAUeHHs,  pa3Max  4YHCIOBOro  HaOopa,  yMEHHE  M3BIICKATh,
MHTEPIPETHPOBATH U MPEoOpPa3OBbIBaTh WHPOPMALINIO, TIPEACTABICHHYIO B
TaONMIIAX ¥ Ha JUarpaMmmax, OTPaKAroI[yl0 CBOWCTBA M XapaKTEPUCTUKH
peaNbHBIX TPOLECCOB W SBJICHHI;, YMEHHE pAaclo3HaBaTh H3MEHUYUBHIC
BEJIMYMHBI B OKPYKAIOIIEM MUPE

15

YMeHue omnepupoBaTh MOHATUAMHU: CIy4dallHBIA ONBIT  (CIay4yailHbIN
OKCIIEPUMEHT),  3JEMEHTApHOE  COObITHE  (RJIIEMEHTapHbIl  HMCXO.)
CJIy4alfHOr'O OIIbITa, CllyyailHO€ COOBITHE, BEPOSTHOCTb COOBITHS; YMEHUE
HaXOJUThb  BEPOSTHOCTH  CIy4yalHbIX  COOBITUM B OmBITaX C
PABHOBO3MOXHBIMH 3JIEMEHTAPHBIMHU COOBITHSIMU; YMEHHME pelllaTh 3aJauu
METOZIOM OpPraHHW30BAaHHOIO Iepedopa M C HCHOJIb30BAHUEM IIpaBHJIa
YMHOXEHHS; YMEHHUE OLEHUBAaTh BEPOSTHOCTU pEalbHBIX COOBITHH U
ABJICHUHM, MMOHUMATh POJIb MPAKTUUYECKH JOCTOBEPHBIX M MaJOBEPOSTHBIX
COOBITUI B OKpYXarollleM MHUPE U B KM3HU; 3HAKOMCTBO C IOHATHEM
HE3aBUCHUMBIX COOBITHII; 3HAKOMCTBO C 3aKOHOM OOJBIIMX YHCEN U €ro
POJIBIO B MAaCCOBBIX SIBJICHUSX

16

YMeHue BbIOMpaTh NOIXOASAIINNA U3YyUEHHBIH METOJ JUIsl peUIeHMsl 3aauu,
IIPUBOAUTH NPHUMEPbl MAaTEMaTH4YECKHUX 3aKOHOMEPHOCTEW B IpUPOJE U
JKU3HHM, PAaCIO3HABaTh NPOSBICHHE 3aKOHOB MAaTEMaTHKH B HCKYCCTBE,
ONMUCHIBaTh OTJEJIbHBIE BBIJAIOIIMECS PE3YNIbTATHI, IOJYYCHHBIE B XOJE
pa3BUTUSA MaTEMaTUKU KaK HAayKd, IIPUBOAMUTH IPUMEPHl MAaTEMATHYECKUX
OTKPBITUH U UX aBTOPOB B OTEYECTBEHHON U BCEMUPHOU UCTOPUHU




[NEPEYEHDB 3JIEMEHTOB COAEPKAHUS, TIPOBEPAEMBbBIX HA OI'D

IHO MATEMATHUKE

Kon IIpoBepsieMblii 31eMeHT cOAepPKAHUSA
1 Uucna v BBIYUCICHUS
1.1 Harypanbnsle u nensie yucna. [Ipu3Haky JenMMOoCTH HEIbIX YUCell
12 OOBIKHOBEHHBIE M JECSATUYHBIE JPOOM, MPOLEHTHI, OECKOHEUYHbIE MEPHOAMYECKHUE
npodu
1.3 Parmonanbheie uncia. ApupMeTHuecKue onepanuy ¢ paioHaAIbHBIMU YACIaMU
1.4 JleficTBUTeNbHBIE Yncia. ApU(PMETHYECKHUE ONIEPAIUH C ICUCTBUTEIPHBIMHA YUCIaMHU
L5 HpI/I6J‘II/I>KéI-iHI>Ie BBIUUCIICHUS], IPABUIIA OKPYTJIICHUS, IPUKUJIKA U OLIEHKA pPe3ysbTaTa
BBIUUCIICHUH
2 Anrebpanyeckue BbIpaXKEHUS
2.1 bykBeHHbBIE BBIpaKEHUS (BBIPAYKEHUS C IEPEMEHHBIMHU)
5 Crenenb ¢ nenbiM nokaszareneM. CTeneHb ¢ palluoHAIbHBIM MoKa3aTeseM. CBoiicTBa
' CTeNeHH
2.3 MHorouneHsl
24 Anrebpanyeckas 1po0b
55 Apudmernueckuil KopeHb HaTypanbHOM creneHu. [lelicTBus ¢ apudMeTHUECKUMU
' KOPHSIMHU HAaTypajIbHOW CTEIIEHU
3 VYpaBHEHUS U HEPAaBEHCTBA
3.1 Lenbie 1 poOHO-panroHaNbHBIC ypaBHEHUS. CUCTEMBI M COBOKYITHOCTH YpaBHEHUI
39 Llensie u npoOHO-paloOHaNbHBIE HepaBeHCTBA. CHCTEMBI U COBOKYITHOCTH
' HEPaBCHCTB
3.3 Pemrenre TeKCTOBBIX 3a71a4
4 YucnoBsle OCIEN0BATEIBHOCTH
4.1 ITocnenoBaTeabHOCTH, CIOCOOBI 3aJaHKs IOCIEI0BATEILHOCTEH
4.2 Apudmernueckas 1 reomeTpuueckas nmporpeccuu. @opmyia CI0KHBIX MPOLIEHTOB
5 OyHKIMH
OyHkuMs, cnocoosl 3aganus Gynkuuu. I'padux pynkumuu. O61acTh onpeneneHus u
51 MHOKeCTBO 3HaueHu QpyHkuuu. Hynu pynkunu. [IpoMexyTkn 3HaKONOCTOSIHCTBA.
o [IpoMexyTK MOHOTOHHOCTH (YHKIMU. MakCUMyMbl M MUHUMYMBI (YHKIUH.
Haubonbiiee u HaMeHblIee 3HaueHHE (QYHKINUN Ha IPOMEXKYTKE
6 KoopaunaTs! Ha IpsAMOI U IIIOCKOCTH
6.1 Koopaunarnas npsimast
6.2 JlexapToBbI KOOPIMHATHI HA TUIOCKOCTH
7 I'eomerpus
7.1 I'eomeTpuueckue Gpurypsl u Ux cBOicTBa
7.2 TpeyronbsHUK




7.3 MHOroyrojasHuKu
7.4 OKpY>KHOCTb U KPYT
7.5 N3mepenune reoMeTpu4ecKuX BEITUYHH
7.6 BexkTops! Ha miockoCTH
8 BeposiTHOCTB M cTaTHCTHKA
8.1 OmnucarenpHas CTaTUCTUKA
8.2 BepositHOCTB
8.3 KombunaTtopuka
8.4 MHoxecTBa
8.5 I'pads
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