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IHOACHUTEJIBHASA 3AIIMCKA

B coBpemeHHOM 1IM(PPOBOM MHpE BEPOSITHOCTh U CTATUCTHKA MPHUOOPETAIOT BCE OOJIBIIYIO
3HaYUMOCTh, KaK C TOUKU 3PEHUS MPAKTUUECKUX MPUIIOKEHHUH, TaK U UX poJiu B 0Opa30oBaHMH,
HEoOXOUMOM KakJIoMy uesoBeKy. Bospacraer uucno npodeccuil, npyu oBIaJeHUN KOTOPBIMU
Tpebyercs xopornas 0a3oBasi MOATOTOBKA B 00JIACTH BEPOSITHOCTH M CTATUCTUKH, Takas
MOATOTOBKAa Ba)KHA JUIsI MPOAOKEHUS 00pa3oBaHMsI W IS YCIEMIHOW TpodeccHoHaIbHOM
Kapbephl.

Kaxnplii 4enoBek MOCTOSIHHO NPUHMMAET pEIIeHHs Ha OCHOBE HMEIOIUXCA Yy HEro
TaHHBIX. A 1751 00OCHOBAaHHOTO TNPHUHSATUS PEIICHUS B YCIOBHSIX HEIOCTaTKa WIM H30BITKA
MHpOpPMALIMM HEOOXOAMMO B TOM YHCJIE XOpOWIIO C(OPMUPOBAHHOE BEPOSTHOCTHOE U
CTaTUCTUYECKOE MBIIIJICHHE.

MIMeHHO T1O03TOMYy OCTpPO BCTaja HEOOXOAUMOCTh chopMupoBaTh y O0OyUYaIOMIUXCS
(GYHKIMOHAJIBHYIO TPaMOTHOCTh, BKJIIOYAIOLIYyl0 B ce0f B KauecTBe HEOThbEMJIEMOM
COCTaBJISIONICH yMEHHME BOCIPUHUMATh UM KPUTUYECKH aHAIM3UpOBaTh HHGMOpMalHIo,
NPEJCTAaBICHHYI0 B pa3iM4yHbIX (opMax, MNOHUMATh BEPOSTHOCTHBIM XapakTep MHOIHMX
peabHBIX MPOLIECCOB M 3aBUCUMOCTEH, MPOU3BOIUTH POCTEHIIINE BEPOATHOCTHBIE PACUETHI.

3HaKOMCTBO B Y4eOHOM Kypce C OCHOBHBIMHM IMpPHUHIMIAMU cOOpa, aHanmm3a |
NPEJCTaBICHUs] JaHHBIX W3 Pa3IMYHbIX cep XKU3HM OOIecTBa M rocynapcTBa NpuoOIIaeT
oOyyaromuxcss K OOIIECTBEHHBIM HHTepecaMm. M3ydeHne OCHOB KOMOMHATOPHKH pa3BUBAET
HaBBIKM OpPTaHM3alMU Tepebopa W MoJCcU€Ta Yuclia BapUaHTOB, B TOM YHCJE B TMPUKIATHBIX
3ajjayax. 3HAaKOMCTBO C OCHOBAMHU Te€OpUH IpadoB co3AaéT MaTeMaTHYeCKHH (pyHIAMEHT A
dbopMUpOBaHUS KOMIIETEHIIMM B o00sacTd MHPOPMATHUKH U HUPPOBBIX TexHosorui. [lpu
U3yYEHUHM CTAaTUCTHMKM W BEPOATHOCTH OOOTallaloTCs IMPEACTaBICHUS OO0yYaroLUMXcs o
COBPEMEHHOW KapTHMHE MHUpPAa U METOAAX €ro HccieloBaHus, (GOpMHUpPYETCs NOHUMaHHUE POJIH
CTaTUCTUKM KaK HCTOYHHKA COLMAIBHO 3HAYMMON HMH(POPMALMM M 3aKJIABIBAIOTCS OCHOBBI
BEPOSITHOCTHOT'O MBIIIIICHHUS.

B cooTBercTBUM ¢ JaHHBIMM LEISIMH B CTPYKType MporpamMmbl Y4eOHOro Kypca
«BeposTHOCTP M CTAaTUCTHKA» OCHOBHOTO 0O0IIEro oOpa3oBaHMs BBIJCIECHBI CJEAYIOLINE
coJiepaKaTesIbHO-MeToqnueckue TuHuM: «lIpeacraBieHne JaHHBIX M ONMCATEeNIbHAs CTATUCTUKAY,
«BeposTHOCTEY, «D1eMeHThl KOMOUHATOPUKNY», «BBenenue B Teopuio rpagosy.

Conepxxanue nuHun «lIpeacraBieHue AaHHBIX M ONMUCATENbHAs CTAaTUCTHKA» CIYXHT
OCHOBOHM 711 (POPMHUPOBAHUS HABBIKOB pabOThI ¢ MH(OPMAIUEH: OT YTEHUs] U MHTEpPIIpEeTaLuU
uHpOpMaLIMK, TPEACTaBIEHHOW B TabnmMIax, Ha JuarpamMmMax u rpadukax, A0 coopa,
IIPEJICTaBICHNS U aHAIN3a JaHHBIX C UCIOJIb30BAaHUEM CTaTUCTUUECKHUX XapaKTEPUCTUK CPEAHUX
u paccenBaHus. PaboTas ¢ maHHBIMH, OOy4YaromIvecs y4yarcs CUMTHIBATh U HHTEPIPETUPOBATH
JaHHbIE, BbIJIBUTaTh, apryMEHTUPOBAaTh U KPUTUKOBATh IMPOCTEHIIME TUIOTE3bl, Pa3MBILUIATH
Haj  (akTopaMu, BBI3BIBAIOUIMMU  WM3MEHYMBOCTb, M OLEHMBATh MX BJIMSIHUE Ha
paccMaTpuBaeMble BETUYUHBI U ITPOLIECCHI.

WHTyuTHBHOE  MpEACTaBICHME O  CIy4yailHO  HM3MEHYMBOCTH,  MCCJIEJOBAHUE
3aKOHOMEPHOCTEH M TEHJIEHIMH CTAaHOBUTCS MOTHUBUPYIOIIEH OCHOBOM ISl M3y4EHUS TEOpUU
BEpPOATHOCTENW. boisbloe 3HAaUeHHE HMMEIOT IMPAKTUYECKHE 3aJaHusl, B YACTHOCTHU OIBITHI C
KJIACCUYECKUMH BEPOSITHOCTHBIMU MOJIEIISIMH.

[ToHsATHE BEPOSATHOCTH BBOAMTCS KaK Mepa IMpaBIONOA00Us ciydailHOro coObrtus. Ilpu
U3yYeHHH y4eOHOro Kypca 00ydarommecs: 3HaKOMSTCS ¢ MMPOCTEHITMMH METO/IaMH BBIUMCIICHUS
BEPOSATHOCTEH B CIy4alHBIX SKCIIEPUMEHTAX C PABHOBO3MOKHBIMHU 3JIEMEHTAPHBIMU HCXOAAMH,



BEPOSATHOCTHBIMHM 3aKOHAMH, MO3BOJISIOIIMMH CTaBUTh U pemiaTh Oosiee CIOXHbIE 3a1a4yu. B
y4eOHBII Kypc BXOIST HavajbHBIC MPEICTABICHHUS O CIYyYalHBIX BEIWYMHAX M UX YHCIOBBIX
XapaKTepUCTHUKAaX.

B paMkax y4eGHOro Kypca OCyLIeCTBISIETCS 3HAKOMCTBO 0OYYarOLIUXCSl C MHOKECTBAMU U
OCHOBHBIMM OIEpallMsiIMU HaJ MHOXXECTBAMHU, PACCMATPHUBAIOTCS MpPUMEpbl MPUMEHEHUs UIs
peleHus 3ajad, a TaKKe MCIOJNb30BaHMA B JPYIMX MaTEeMaTHYECKUX Kypcax M Y4eOHBIX
npeaMerax.

B 7-9 kmaccax usywaercsi yueOHbIH Kypc «BeposTHOCTh M CTAaTHCTHKAa», B KOTOPBIH
BXOJAT pazfensl: «lIpencraBieHne NaHHBIX M ONMCATeIbHAs CTaTHCTHKa», «BeposATHOCTHY,
«DneMeHThl KOMOWHATOPUKNY», «BBezieHne B Teoputo rpadosy.

Ha u3yuenue yueOHoro kypca «BeposTHOCTh M craTucTHKa» oTBoauTcs 102 wvaca: B 7
kiacce — 34 vaca (1 gac B Heneno), B 8 kinacce — 34 yaca (1 gac B Hegeno), B 9 kiacce — 34 gaca
(1 gac B HEHEIMIO).

COILEPKXAHUE OBYYEHUSA
7 KJIACC

[IpencraBienre NaHHBIX B BHUAE TaONWIl, auarpamm, rpadukoB. 3amoiHEHHWE TaOIuIl,
YTEHHUE M MTOCTPOEHUE AuarpaMM (CTOJOMKOBBIX (CTOIOYATHIX) U KPYroBbiX). UTeHue rpadukos
peanbHBIX mporeccoB. V3pneueHne MHGOpMAMK U3 AUarpamMM M TaOJdMIl, UCIOJIb30BAaHUE U
WHTEpIIpeTalus JaHHBIX.

OmnwucarenpHasi CTaTHCTUKA: CpeaHee apupMeTHIecKoe, MeJana, pa3Max, HauOoJbIee u
HaMMEHBIIIee 3HAaYeHUsI Habopa YMCIOBBIX AaHHBIX. [IpruMeps! ciyyaifHON N3MEHYHBOCTH.

CrnydaifHbIH SKCTIEPUMEHT (OMBIT) M Cly4aiiHoe coObiTHe. BeposTtHocTs 1 yactota. Porb
MaJIOBEPOSITHBIX W MPAKTUYECKH JIOCTOBEPHBIX COOBITHI B MpHpoae U B obOmiecTBe. MoHeTa |
UrpanbHasi KOCTb B TEOPHUH BEPOSTHOCTEH.

I'pad, BepmnHa, pedpo. Crenens BepmuHbl. Yucno pédep u cyMMapHas CTEleHb BEPIIHH.
[IpencraBnenue o cBsizHocTH rpada. Llenu un nukisl. [lytu B rpadax. O6xoxn rpada (3iinepos
nyTh). [IpencraBnenne o0 oprueHTHpOBaHHOM rpade. Pemenne 3agau ¢ momMoIpto rpagos.

8 KVIACC

[IpencraBnenne JaHHBIX B BUJE TAOIUII, JHAarpaMm, rpadukoB.

MHOXeCTBO, 3J€MEHT MHOXECTBa, MNOAMHOXecTBO. Ormepanuu HaJ MHOXKECTBaMU:
o0beMHEHue, TIepeceueHue, JomnojHeHue. CBoiicTBa omepauuii HajJ  MHOXXECTBAMM:
MEPEeMECTUTENIbHOE, COuYeTaTeNbHOe, paclpeneiuTeNnbHoe, BKIOYeHHs. lcmonmp3oBaHue
rpaduyecKoro mpeAcTaBICHUS] MHOXKECTB ISl OMUCAHUS PEaIbHBIX MPOIECCOB U SBICHUM, MPH
peleHnH 3aay.

W3mepenue paccerBaHUs JaHHBIX. JlMCIepcUs M CTAaHAAPTHOE OTKJIOHEHUE YHMCIIOBBIX
HabopoB. Jluarpamma paccerBaHMUsL.

DnemeHTapHble COOBITHS cilydaiiHOro ombiTa. CiydaiiHble coOblTHsA. BeposiTHOCTH
coObITuii. OMBITEI ¢ PAaBHOBO3MOXXHBIMH dJIEMEHTAPHBIMH COOBITUAMH. CIydailHBI BBIOOP.
CBs3p MEXIY MaJOBEPOSTHHIMH W TPAKTHYECKH JOCTOBEPHBIMH COOBITHSIMH B TIPHPOJIE,
o0IIIecTBE U HayKe.

JlepeBo. CBolicTBa IepeBhEB: €IMHCTBEHHOCTh MYTH, CYIIECTBOBAHNE BHUCSUYEH BEPIIMHBI,
CBSI3b MEXIY YHCIOM BepiIMH M uucioMm pédep. [IpaBumo ymHOxeHus. Pemenuwe 3amau c
MOMOIIbIO TpadoB.



[IpotuBOonONOXKHBIE COOBITHS. Jlmarpamma Diinepa. OObenIuHEHME U TEpecedyeHUe
coOpiTuil. HecoBmecTtHble coObiTud. @opMysa CIOXKEHUS BEPOSATHOCTEH. Y CJIOBHas
BeposaTHOCTb. [IpaBuino ymHoxenus. HezaBucumble coObiTus. [IpencraBieHne 3KCepuMeHTa B
BUJEC JepeBa. PelleHne 3a1a4 Ha HAXO0XKICHUE BEPOSITHOCTEN C MOMOUIBIO JIepeBa CIy4ailHOTO
AKCIEPUMEHTA, IHarpaMm Jdiliiepa.

9 KJIACC

[IpencraBnenue AaHHBIX B BHJE TaOJIUL, JUarpaMm, rpaguKoB, HHTEPIPETALUs JaHHBIX.
YreHne U TOCTPOCHUE TAOJIUL, TUarpaMM, rpauKoB MO peasbHBIM JaHHBIM.

IlepectanoBku u axropuan. Coveranuss U uucio couetanuil. TpeyronpHuk Ilackans.
Pemrenue 3amau ¢ UCMob30BaHEM KOMOWHATOPUKH.

I'eomerpuueckast BepossTHOCTh. CirydaiiHbIil BEIOOp TOYKH M3 (PUTYpHI HA TUIOCKOCTH, W3
OTpE3Ka U U3 OYTH OKPYKHOCTH.

Hcneitanue. Yenex u Heynada. Cepust nCnbITaHUM 10 nepBoro ycnexa. Cepust HCIIbBITAaHUI
bepuynnu. BepostHoCTH cOOBITHII B cepuy HcTibITaHuid bepHyi.

CnyuaiiHas BeIMYMHA M pacHpelelieHHe BEposATHOCTeH. MaTtemarnyeckoe OXKHIaHWe U
mucnepcusi. IIlpuMepsl MareMaTHUECKOrO 0XXHMJIAHUS KAaK TEOPETHUYECKOTO CPEIHEro 3HAYCHUS
BEIMYMHBI. MaTeMaTndeckoe OKUAaHUE U JUCIIEPCUs CIyYallHOW BEJIMYUHBI «UUCIIO YCIEXOB B
CepuM UCTBITaHUNA bepHymum».

ITonsitue o 3akoHe OosblIMX uncen. M3MepeHre BepOSITHOCTEN C MOMOIIbI0 4acToT. Poib
Y 3HaYCHHE 3aKOHA OOJIBIITNX YHCE B IPUPOE M OOIIECTBE.

IINTIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMbBI YYEBHOI'O
KYPCA «BEPOSATHOCTbD U CTATUCTUKA» HA YPOBHE OCHOBHOI'O
OBHIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JInyHOCTHBIE pe3yJbTAaThl OCBOCHHUS MpPOrpamMMmbl yueOHOro Kypca «BeposiTHOCTh u
CTaTUCTHKA» XapaKTePU3yIOTCS:

1) naTpuoTHYecKoe BOCIUTAHHE:

MPOSIBJICHUEM HWHTEpeca K TNPONUIOMY W HACTOSIMIEMY POCCHMCKOM MaTEMaTHKH,
LICHHOCTHBIM OTHOUIEHWEM K JOCTHKEHUSM POCCUWCKHX MAaTEMAaTHKOB U POCCHIMCKON
MaTeMaTUYECKON IIKOJIbI, K UCIIOJb30BAHUIO 3TUX JOCTHKEHUN B IPYTUX HAyKaxX U MPUKIAJIHBIX
chepax;

2) rpaIaHCKoOe H JyXOBHO-HPABCTBEHHOE BOCIIMTAHME:

TOTOBHOCTHIO K BBINIOJIHEHUIO OOS3aHHOCTEM Tpa)kIaHWHA W peaju3alil ero Mpas,
MPEJICTABICHUEM O MaTeMaTHYeCKUX OCHOBaxX (YHKIMOHUPOBAHHS PA3IUYHBIX CTPYKTYD,
SIBIIGHUH, MPOLETyp TPaKIAHCKOTO oO0IiecTBa (Hampumep, BHIOOPHI, OMPOCHI), TOTOBHOCTHIO K
O00CYXICHHUIO ATHYECKUX MPOOJIEM, CBA3aHHBIX C MPAKTUYCCKUM MPUMEHEHHEM TOCTHKCHHI
HayK{, OCO3HAHUEM BAKHOCTH MOPATBHO-3TUYECKHUX MPUHITUIIOB B JEATEIHHOCTH YUEHOTO;

3) Tpya0BO€e BOCIUTAHME:

YCTAaHOBKOM Ha aKTHMBHOE YYacCTHUE€ B PEIICHMM MPAKTUYECKUX 3aJad MaTeMaTH4EeCKOM
HANPaBIEHHOCTH, OCO3HAHHEM BKHOCTU MATEeMAaTUYECKOTO0 0Opa30BaHUS HA MPOTSHKEHUU BCEH
KU3HU 711 YCHEIIHOM MpoQecCUOHANbHON IeATENbHOCTH U Pa3BUTHEM HEOOXOIMMBIX YMEHUH,



OCO3HAaHHBIM BBIOOPDOM U TIOCTPOCHHEM WHAMBUAYAIBHON TpaeKTopuu o0Opa3oBaHUS U
KU3HEHHBIX TUIAHOB ¢ YIETOM JIMIHBIX HHTEPECOB U OOMIECTBEHHBIX TOTPEOHOCTEH;

4) 3cTeTHYECKOEe BOCTIUTAHME:

CIIOCOOHOCTBIO K SMOIMOHAIBPHOMY M JCTETHUYECKOMY BOCIPHUATHIO MaTeMaTHYECKHX
00BEKTOB, 33/1a4, PEIICHUN, PACCYK/ICHUN, YMEHHUIO BUJIETh MATEMAaTHUYECKUE 3aKOHOMEPHOCTH B
HCKYCCTBE;

5) HeHHOCTH HAYYHOT0 TO3HAHMS:

OpUEHTallMe B JEATEIHHOCTH Ha COBPEMEHHYIO CHCTEMY HAy4HBIX MPEACTABICHHUI 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHUS 4YEJIOBEKa, NPUPOJALI M OOIIECTBAa, MOHUMAHHEM
MaTEeMaTHYECKONM HayKH Kak c]epbl UYeIOBEYECKOH JeSITeIbHOCTH, JTAaloB €€ pa3BUTUS U
3HAUUMOCTH JIJIsl PA3BUTHS LIUBWJIM3AIUH, OBJIAJCHUEM S3bIKOM MAaTEMaTUKH U MaTeMaTHUYeCKOU
KyJbTYpOH Kak CpEICTBOM IIO3HAaHUS MHUpPA, OBJAJECHUEM MPOCTEHIIMMH HaBbIKAMU
HCCIIEIOBATEIILCKON JIESITEIbHOCTH;

6) ¢usuuyeckoe BocnuTaHHe, (POPMHPOBAHHE  KYJIbTYPbI  3A0POBbSI U
IMOLMOHAJBLHOIO 0JIATONIOTy U

TOTOBHOCTBIO MPHUMEHSTh MaTeMaTHYECKHME 3HAHUS B MHTEpPECax CBOEro 370POBbS,
BEJICHUS 37J0pPOBOrO 00pasa KU3HU (340pOBOE MUTAHHE, COANIAHCUPOBAHHBIM PEXUM 3aHATHA U
OTIBIXa, peryiispHas (u3udeckas aKTUBHOCTH), CPOPMHUPOBAHHOCTHIO HAaBBIKA peIICKCHUH,
MIPU3HAHUEM CBOETO MpaBa Ha OUIMOKY M TAKOTO K€ MpaBa JIPyroro 4eI0BeKa;

7) 3KoJI0ruYecKoe BOCIIMTAHME:

OpHEHTAllMe Ha MPUMEHEHUE MATEeMaTHYECKUX 3HAHWUU IS PEIICHHS 3a7a4 B 00JIacTh
COXPAaHHOCTH OKpPY’KaIOIIeW cpeabl, IJIAHUPOBAaHUS MOCTYNKOB M OLEHKH HX BO3MOKHBIX
MOCJICICTBHM NI OKPY’KAIOIIEH Cpejbl, OCO3HAHHWEM IJIO0ATBHOTO XapaKTepa AKOJIOTHYCCKUX
mpo0JieM U MyTel UX pPerIeHus;

8) ajanTauus K M3MEHAIONIUMCS YCJIOBUSIM COLMATIBHON M PUPOJIHOM Cpebl:

TOTOBHOCTBIO K JICMCTBUSIM B YCJIOBHSIX HEOTNPEIEIEHHOCTH, MOBBIIIEHUIO YPOBHS CBOECH
KOMITIETEHTHOCTH Yepe3 MPaKTUUYECKYIO JESITeIbHOCTh, B TOM YHCIIE YMEHUE YUUTHCS y JPYTUX
JoJIel, TpruoOpeTaTh B COBMECTHOW JIEATEILHOCTH HOBBIC 3HAHUS, HABBIKM M KOMIIETEHIIUU W3
OTIBITa JPYTHX;

HEO0OXOUMOCTHI0 B (JOPMUPOBAHUU HOBBIX 3HAHMIA, B TOM 4ucie (OpMyIHUpOBATH HJIEH,
MOHATHUS, THIOTE3bl 00 OOBEKTAX W SIBJICHHUSAX, B TOM YHCIIC paHEe HEU3BECTHBIX, OCO3HABATh
neguIuTH COOCTBEHHBIX 3HAHUH M KOMIIETEHTHOCTEH, TNIAHUPOBATH CBOE PAa3BHUTHE;

CIIOCOOHOCTBIO  OCO3HABAaTh CTPECCOBYIO CHTYaI[MIO, BOCHPUHUMATh CTPECCOBYIO
CUTYaIlMI0 KaK BBI3OB, TPEOYIONIMII KOHTPMEP, KOPPEKTUPOBATh MPUHHUMAEMbIC PEIIEHUS M
necTBusl, GOPMYITHPOBATH M OIICHUBATH PUCKU U TIOCTIEICTBUS, (HOPMUPOBATH OTIBIT.

METANIPEIMETHBIE PE3YJIBTATBI
Ilo3naBaTe/ibHBbIE YHUBeEPCAJIbHbIE YUeOHbIe JeiicCTBHS
Ba3oBbIe Jornyeckue aeicTrBus:
® BBIBJIATh M XapaKTEPU30BaTh CYIICCTBEHHBIC MPHU3HAKH MAaTEMATHUYECKHX OOBEKTOB,
MOHSTUN, OTHOIIEHWH MEXIy TMOHATHIMH, (HOPMYITHpPOBATH OMPEICICHUS TOHITHIA,
YCTaHABIMBATh CYIIECTBEHHBIN MPU3HAK KJIacCU(UKAIIMKA, OCHOBAHUS JIsl 00OOIICHUS U
CpaBHEHUs, KpUTEPUHU TTPOBOJUMOTO aHAIH3A;
® BOCIpPUHUMATh, (OPMYIUPOBATH U TPEOOPA30OBBIBATH CYXKJICHUS: YTBEPIUTCIHHBIC H
OTpHUIIATEIbHbIE, €IMHUYHBIEC, YaCTHBIE M OOIINE, YCIOBHBIC,



BBISIBIISITh MaTEMAaTUYECKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3U M MPOTHBOpEUHs B (hakTax,
JAaHHBIX, HAONIOACHUAX W YTBEPXKACHUSAX, Mpe/uiaraTb KPUTEPUH JIsl BbISBICHUS
3aKOHOMEPHOCTEHN U IIPOTUBOPEUHH;

JieNaTh BBIBOJABI C HCIOJIB30BAaHUEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX U WHIYKTHBHBIX
YMO3aK/II0YEeHUH, YMO3aKIIFOUEHHUH 110 aHAJIOTUH;

pa3buparh JOKa3aTelbCTBA MATEMATUUYECKUX YTBEPKACHUH (MPpsIMbIE U OT IPOTUBHOTO),
IPOBOJUTH CaMOCTOSITEIbHO HECJOXHbBIC JI0Ka3aTeNbCTBA MaTeMaTHYeCKUX (aKTOB,
BBICTPAaWBaTh apryMEHTAIUIO, MPUBOJUTH MPUMEPHI M KOHTPIPUMEPHI, 0OOCHOBBIBATH
COOCTBEHHBIE PACCYKACHUS;

BbIOMpaTh crnoco0 pemeHus y4yeOHOU 3adaun (CpaBHHBATh HECKOJIBKO BapHaHTOB
pelieHns, BeIOMpaTh Haubosiee MOAXOIAMINN C yUETOM CaMOCTOSITEIBHO BBIJCICHHBIX
KpUTEPHUEB).

ba3oBble ucciaenoBaTeabCcKue AeiicTBUS:

UCIIONB30BAaTh  BOMPOCHI  KaK  HUCCIENOBATENbCKUA  HMHCTPYMEHT  TO3HAHMUS,
(dbopMynHpoBaTh BOMPOCH, (PUKCUPYIOIINE MPOTUBOPEUrE, TPOoOIeMy, CaMOCTOSATEIHHO
YCTaHaBJIMBATb HUCKOMOC U JaHHOC, (bOpMHpOBaTL TUIIOTE3Y, APpTrYMCHTHUPOBATL CBOIO
MO3ULIUI0, MHEHHUE;

MPOBOJIUTH TIO CAaMOCTOSITENIBHO COCTABJICHHOMY IUIaHY HECJIOXKHBIH SKCIEPUMEHT,
HEOOJIBIIIOE HCCJIEIOBAHUE TI0 YCTAHOBJIEHHWIO OCOOEHHOCTEH MaTeMaTHU4eCcKOoro
00BbeKTa, 3aBUCUMOCTENH 0OBEKTOB MEXTy COOO;

CaMOCTOSITENIbHO  (opMynHpoBaTh  O0OOIIEHWS ¥  BBIBOABI IO  PE3yJbTaTam
MPOBEAEHHOTO HAOMIOEHUS, WCCIEeNOBaHMs, OICHUBATh JOCTOBEPHOCTH IMOJTYYEHHBIX
pe3yNbTaTOB, BEIBOJIOB U 00OOIICHHUI;

MIPOTHO3UPOBATh BO3MOXKHOE Pa3BUTHUE MPOIIECCa, a TAKKE BBIABUTATH MPEIONOKEHUS
0 €ro Pa3BUTUU B HOBBIX YCIIOBUSX.

Pa6ora ¢ unopmanmeii:

BBISIBIISITH HEJJOCTATOYHOCTH U M30BITOYHOCTH HH(POPMALINH, TAaHHBIX, HEOOXOJUMBIX ISt
pelIeHus 3a1a4H;

BHIOMpATh, AaHAIM3UPOBATh, CHUCTEMATH3MPOBATH M WHTEPIPETHPOBATH HH(POPMAITUIO
Pa3ITUYHBIX BUIOB U (POPM TPEICTABICHNUS;

BBIOMpaTh (OPMY NpECTaBICHHS WHPOPMAIMK ¥ WLTIOCTPHPOBATH pPelIaeMble 3a/1a9u
cXeMaMH, JrarpaMMaMu, HHOH rpadukoil 1 uX KOMOMHAUAMU;

OLIEHUBATh HAAEKHOCTh MH(OPMAIMK MO KPUTEPHUSIM, MPEUIOKEHHBIM YUYUTEIEM WU
c(hOpPMYIHPOBAHHBIM CAMOCTOSTENHHO.

KOMMyHI/IKaTHBHbIe YHHUBEPCAJIbHBIC y‘leﬁHLle JeCcTBHUA:

BOCIIPUHUMATh ¥ (OPMYIUPOBATH CYXKICHHS B COOTBETCTBHU C YCIOBHSAMH M IEISIMU
oOmIeHus, SICHO, TOYHO, T'PaMOTHO BBIpaXaTh CBOI TOYKY 3pEHUS B YCTHBIX H
NHCBMEHHBIX TEKCTaX, JaBaTh MOSICHEHHS IO XOAY PEIIeHHs 3a7add, KOMMEHTUPOBATh
HOJTYYEHHBIH Pe3yJIbTaT;

B X071€ 00CY>KIECHUS 3a7aBaTh BOMPOCHI MO CYIIECTBY OOCY>KIaeMOM TEMBI, IPOOIEMBI,
pelaeMoi 3aauu, BHICKa3bIBaTh MJICH, HAlIEJICHHBIE HA TIOMCK PEIIEHHs], COMOCTaBIATh
CBOHM CYXJIEHUS C CY)KIECHHSIMHU JPYTHX YYaCTHHKOB JHAJOra, OOHAPYKUBATh Pa3ndne
U CXOACTBO TMO3MIMH, B KOPPEKTHOW ¢opme (HOpMYIHpOBATh PA3HOTIACHUS, CBOH
BO3PaKCHHUS;



® [IpPEe/ACTaBJIATH PE3YJIbTAThl PEUICHUs 3aJaud, SKCIIEPUMEHTA, HCCIICAOBAaHUs, MPOEKTa,
CaMOCTOSITENIFHO BBIOMpATh (OpMAT BBICTYIUICHUS C y4Y€TOM 3agad TNpe3eHTAlud U
0COOEHHOCTEN ayAUTOPUH;

* [IOHMUMATh U MCIOJIH30BATh MPEUMYIIECTBA KOMaHIHON ¥ MHANBUAYaIbHON pabOThI pH
pemeHnn y4eOHbIX MaTeMaTHYECKUX 3a71ay;

® [IpUHUMATh IIeJb COBMECTHOHM AEATEIBHOCTH, TUNIAHUPOBATh OPTaHU3AINI0 COBMECTHOM
paboTHI, pacHpeneNsiaTh BUABI paboT, JOrOBAapUBATHCS, 00CYKIAaTh MPOIECC U PE3yJIbTaT
paboThl, 000011aTh MHEHUS! HECKOJIBKHX JIFOJIEH;

®  y4acTBOBATh B IPyNNOBBIX (hopmax paboThl (00CyxaeHNs, 0OOMEH MHEHUSMH, MO3IOBbIC
IITYPMBI U JPYTHUE), BBITIOIHATH CBOIO YaCTh PA0OTHI U KOOPAMHUPOBATH CBOU JCHCTBUS
C IpYTMMH YJICHAMH KOMAaHJbl, OIIEHUBATh Ka4eCTBO CBOETO BKJIaJa B OOLIMI MPOAYKT
10 KPUTEPHSIM, CHOPMYITHPOBAHHBIM YYaCTHUKAMU B3aHMOJICHCTBHSL.

PeryasiTuBHbIe YHHBepPCaJbHbIe YUeOHbIe T1eCTBUS
Camoopranusanus:
®  CaMOCTOSITEIbHO COCTaBJATh IUIAH, AITOPUTM peIIeHUs 3aJaud (MIM €ero 4Yacth),
BBIOMpPATh CHOCOO pemeHus ¢ Y4YETOM MMEIOUIMXCS PECypcoB M COOCTBEHHBIX
BO3MOYKHOCTEM, apryMEHTHPOBAaTb U KOPPEKTUPOBATh BAapUAHTBl PELICHUM C Y4YETOM
HOBOW MH(pOpMaIUH.
CaMOKOHTPOJIb, SMOIIHOHAJIbHBIH MHTEJIEKT:
® BIAAETh CHOCO0AMM CaMOIIPOBEPKH, CAMOKOHTPOJIS Ipoliecca U pe3ysbTaTa pelIeHus
MaTeMaTH4YeCKOM 3a1adu;
® QpPEIBUIETh TPYIHOCTH, KOTOpPHIE MOTYT BO3HUKHYTH IIPU PELIECHUM 3aJaud, BHOCHUTH
KOPPEKTHUBBI B JIETEILHOCTh Ha OCHOBE HOBBIX OOCTOSTENBCTB, HANJAEHHBIX OIINOOK,
BBISIBJIEHHBIX TPYJHOCTEH;
® OILIEHHMBATh COOTBETCTBHE PE3yJIbTaTa ACSITEIBbHOCTU IOCTAaBICHHON LIETU U YCIOBMSIM,
OOBSACHATH MPUUUHBI JOCTHXKEHUS WM HEJOCTUKEHUS LEJIU, HAaXOJUTh OIIMOKY, 1aBaTh
OLICHKY ITPHOOPETEHHOMY OTIBITY.

HPEAMETHBIE PE3YJIBTATDBI

K xonmy oOydenus B 7 Kjacce OOydYaroIIMHCA TONYYHUT CIEAYIOLIUE MpPEeIMETHBIC
pe3yabTaThl:

Yurate uH(OpMAIHIO, MPEICTaBICHHYIO B Ta0NMIaX, HA IuarpamMmax, MpeACTaBIsAThH
JaHHBIC B BUJIC TaOJUI], CTPOUTH AUArpamMMbl (CTOJOWKOBBIC (CTOJIOYATHIC) M KPYTOBBIC) IO
MacCHUBaM 3HA4YCHUM.

OnuchiBaTh M HMHTEPIPETHPOBATH pEANbHBIC YHCIOBBIE JaHHBIC, MPEACTABICHHBIC B
Ta0nuIax, Ha JuarpaMmax, rpadukax.

Hcnonws3oBath Uisi ONUCAaHUS JAHHBIX CTATHCTHYECKUE XAapaKTEPUCTUKH: CpeaHee
apudmernyeckoe, Mearana, HauOOIbIlIee U HAUMEHbIIEe 3HAUCHUs, pa3Max.

Nmets mpencraBieHue O ciaydyailHOW W3MEHYHMBOCTH HA TpHUMeEpax IeH, (DU3HUYECKUX
BEJIMYUH, AHTPOIIOMETPUYECKUX JaHHBIX, HMETh MPEJICTAaBIEHUE O CTATUCTUUYECKOU
YCTOMYUBOCTH.

K konmy oOydeHus B 8 kjacce OOyYarOIIMIACS TONYYHUT CIEAYIONUE TPEIMETHBIC
pe3yJIbTaTHhI:

N3Bnexkate u mpeoOpa3oBbIBaTh HMHGOPMAIHIO, MPEACTABICHHYIO B BHUJIE TaOJHII,
auarpamm, rpadukoB, MpenCTaBiIsATh JaHHBIE B BUJIE TaOIHII, JUarpamMm, rpadukosB.



OnuceiBaTh JaHHBIE C TOMOLIBIO CTATUCTUYECKUX MOKA3aTeNe: CPETHUX 3HAUECHUN U Mep
pacceuBanus (pa3max, JUCTIEPCHS U CTAHIAPTHOE OTKIIOHEHHE).

HaxomuTh 4YacTOThl YMCIIOBBIX 3HAUYEHHWH M YACTOTHl COOBITHH, B TOM 4YHCIE TIO
pe3ybTaTaM U3MEpPEeHUN U HAOIIOCHUH.

Haxomuth BepoSITHOCTH  ciay4yaillHBIX COOBITMII B  ONbITaX, 3Has BEPOSATHOCTHU
3JIEMEHTApHbIX COOBITHIH, B TOM YHCJIE€ B ONbBITAX C PAaBHOBO3MOXXHBIMU 3JIEMEHTAPHBIMU
COOBITHUSIMU.

Hcnonb3oBaTe Tpaguyeckre MOJENH: JEPEBO CIy4aifHOIO HKCIEPUMEHTA, TUarpaMMbl
DOlinepa, 4nuciaoBas npsmasi.

OnepupoBaTh NOHATHUSMHU: MHOXECTBO, IOJMHOYKECTBO, BBIMOJHITH ONEpAlMH HaJ
MHOKE€CTBaMU: OOBEAMHEHNUE, NIEPEeCceUeHNE, JOIMOJIHEHUE, MEPEUNUCIATh JIEMEHTHl MHOXKECTB,
IIPUMEHATH CBOMCTBA MHOXKECTB.

Hcnonp3oBath rpaduyeckoe NpeACTaBIEHUE MHOXKECTB U CBS3€H MEXIy HHUMH JUIS
OINMCAaHMS TPOLECCOB W SBJICHUH, B TOM 4YHCIE NPU PELIEHUU 3aJad W3 JPYrHX Y4eOHBIX
IIPEIMETOB U KYPCOB.

K koHmy oOyuenHuss B 9 kJjacce oOydaroUIMiics MOJMYYHUT CJEIYIOIIUE MpPEIMETHBIE
pE3yJIbTaThI:

W3Bnekatb u npeoOpa3oBbiBaTh HH(OPMALMIO, MPEICTABICHHYI0 B  Pa3IMYHBIX
UCTOYHUKAX B BHJE TaONHWI, IuarpaMm, IpauKoB, MPEACTABIATH JaHHbIE B BHJIEC TaOIMII,
TuarpaMm, rpauKoB.

Pemarp 3amaun opraHM30BaHHBIM IepeOOPOM BApUAHTOB, a TAaKXK€ C HCIOJIb30BAaHUEM
KOMOWHATOPHBIX MPaBUWJI U METOJIOB.

Hcnonp30BaTh onucareabHble XapaKTEPUCTUKHU JJII MaCCUBOB YMCIIOBBIX JAHHBIX, B TOM
qlClIe CPEJHUE 3HAUYEHUSI U MEPBI pacCEUBaHUS.

HaxonuTh 4acToThl 3HAYCHUH U 4aCTOTHI COOBITHSA, B TOM YHUCIIE MOJIb3YsICh pe3ybTaTaMu
MIPOBEIEHHBIX U3MEPEHUI 1 HAOIIOICHUN.

HaxonuTh BEpOSTHOCTH CIIy4allHBIX COOBITMH B W3YyYEHHBIX OMNBITAX, B TOM YHCJIE B
OIBITaX C PAaBHOBO3MOXHBIMH 3JIEMEHTApHBIMU COOBITUSIMH, B CEPUAX HCIBITAHUI 10 MEPBOTO
ycrexa, B Cepusax UCIBbITaHUN bepHyim.

VmeTs nipeacTaBlIeHUE O CIy4YaiiHON BEIMUYMHE U O PACIPENEICHUH BEPOSITHOCTEMN.

Mmetsb mpencTaBiieHHE O 3aKOHE OOJIBLIMX YMCEN KaK O MPOSBICHUM 3aKOHOMEPHOCTH B
CITy4ailHON M3MEHYMBOCTH U O POJIM 3aKOHA OOJIBIIMX YHCEN B MIPUPOJE U OOIIECTBE.



TEMATHYECKOE INTAHUPOBAHHUE

7 KIIACC
Ne i/m HanMeHoBaHMe pa3ie/ioB U TeM KosanuectBo yacos DJIEeKTPOHHBIE
NPOrpaMMbl Bcero KoHTposbHbI IpakTuyeckue | (uudposbIe)
e padoThI padoThI o0pa3oBaTe/bHbIE
pecypchbl
1 [IpencraBienue qaHHBIX 7 2 bu6mmoreka [JOK
https://m.edsoo.ru/7f415fd
c
2 OnmcaTenbHas CTaTUCTHKA 8 1 bubmuoreka [{OK
https://m.edsoo.ru/7f415fd
c
3 Ciyualinas ”3BMEHYMBOCTh 6 1 bubnuoreka LIOK
https://m.edsoo.ru/7f415fd
c
4 Bsenenue B Teoputo rpagdon 4 bubnuoreka [{IOK
https://m.edsoo.ru/7f415fd
c
5 BeposTHOCTB 1 yacToTa CIIy4aitHOTO 4 1 bubnmoreka [JOK
COOBITHS https://m.edsoo.ru/7f415fd
c
6 O00011enrEe, CUCTEMATH3aIUs 3HAHUI 5 2 bu6mmoreka [JOK
https://m.edsoo.ru/7f415fd
c
OBIIEE KOJIMYECTBO YACOB I1O0 34 2 5
ITPOT'PAMME




8 KVIACC

KoanuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (uu¢possbie)
Ne /i Kontpoabnubie | IlpakTuueckue
NporpamMmbl Bcero o0pa3oBaTtejibHbIE
padoThI padoTsbl
pecypcsl
but6mmoreka [IOK
! Hosropenne kypea 7 knacca 4 https://m.edsoo.ru/7f417{b2
) OnucarenpHas ctaTucTuka. PaccenBanue 4 bubnuotexa [JOK
JIAHHBIX https://m.edsoo.ru/7f417{b2
but6mmoreka [IOK
3 Muosxectsa 4 https://m.edsoo.ru/7f417{b2
. but6mmoreka [JOK
4 BeposiTHOCTB citygaitHOTO COOBITHS 6 1 hitps://m.edsoo ru/7f41 7fb2
bubnuoreka [IOK
5 B 4
BE/ICHUC B TCOPHIO rPa(os https://m.edsoo.ru/7f417fb2
. bubmuoreka [JOK
6 Crryuaitbie cobprma 8 https://m.edsoo.ru/7f417fb2
. bubnuorexa [JOK
7 O0006111eHIE, CUCTEMATH3allAs 3HAHUI 4 2 hits://m.edsoo r/7f41 72
OBUIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 34 2 1




9 KJIACC

Konn4yectBo 1yacos DJICKTPOHHBIE
HaumenoBanue pa3aejioB H TeM nudpposLIe
Ne i/m P KoHnTposbHbI IIpakTH4eckue (g )
NMPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
e padoThbl padoTshI
pecypchl
Bbubnuorexa [JOK
! HosTopenue kypca 8 knacca 4 https://m.edsoo.ru/7f41a302
bub6mmoreka [IOK
2 IMEMEHTH! KOMOHHATOPHIH 4 I https://m.edsoo.ru/7f41a302
3 I'eomeTpryeckas BEpOATHOCTH 4 bubnnotexa LOK
p p https://m.edsoo.ru/7f41a302
but6mmoreka [JOK
4 Wcnprranus bepryim 6 I https://m.edsoo.ru/7f41a302
N but6mmoreka [JOK
> CrryuajiHas Benuuna 6 https://m.edsoo.ru/7f41a302
bubnuoreka [JOK
6 ObobmieHnue, KOHTpOITH 10 I https://m.edsoo.ru/7f41a302
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 1 2




IHOYPOYHOE IIVIAHUPOBAHUE

7 KJIACC
Ne i/m Tema ypoka KonnyecTBo yacoB DJIeKTpOHHbIe U poBbIe
Bcero Kontpoabsnsie | IlpakTnyeckue | o0pasoBaTe/bHbIE
padoThI padoThI pecypcbl
1 [IpencraBieHne JaHHBIX B TAOIUIIAX 1 bubmuoreka [IOK
https://m.edsoo.ru/863ec1 {8
2 [TpakTHueckue BEIYUCICHUS 110 1 bubmmoreka [IOK
TaO0INYHBIM JAHHBIM https://m.edsoo.ru/863ec324
3 W3Bnedenne u uHTEpIIpETAIUS TAOIUIHBIX 1 bubnuotexa [IOK
JIAHHBIX https://m.edsoo.ru/863ec78e
4 [TpakTrueckas pabora "Tabauis!" 1 1
5 ['padmyeckoe mpencTaBiIeHUE JaHHBIX B 1 bubnmoreka [JOK
BH/JIC KPYTOBBIX, CTOJIOMKOBBIX https://m.edsoo.ru/863ed18e
(cTon0YaThIX) AMArpaMm
6 UteHue U MOCTPOEHUE TUarpaMM. 1 bubnuoreka [{OK
[Tpumeps! nemorpaduuecKux Juarpamm https://m.edsoo.ru/863ed60
2
7 [TpakTraeckas pabora "duarpammsr” 1 1 bubmmoreka [JOK
https://m.edsoo.ru/863ed72¢
8 Yucnossie Habopwl. CpenHee 1 bubmmoreka [JOK
apudMeTHIecKoe https://m.edsoo.ru/863ed84
6
9 Yucnossie Habopbl. CpenHee 1 bubnmoreka [JOK
apupMeTHIecKoe https://m.edsoo.ru/863ed84
6
10 Menauana yrcinoBoro Habopa. 1 bubnuoreka [IOK
Y CTOHYMBOCTD MEIMAHBI https://m.edsoo.ru/863edb3e
11 Menuana 4rciioBoro Habopa. 1
Y CTOMYHUBOCTh MEIHAHBI
12 [Ipaktrueckas padora "Cpennue 1 1 bubnuoreka [{OK
3Ha4yeHus" https://m.edsoo.ru/863edcba
13 HawnbGonbiiee n HauMeHbIIIee 3HAUCHHS 1 bu6mmoreka [JOK




YHCJIOBOTO Habopa. Pa3max

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

14 Haubonbiiee u HauMeHblee 3HaYeHUS
YHCJIOBOI0 Habopa. Pazmax
15 Haubonbiiee u HauMeHblee 3HAaYCHUS
qrcIIoBOro Habopa. Pazmax
16 KonrponbHas pabora no remam bubnuoreka [IOK
"IIpencraBnenne ganHbix. OnucarenbHas https://m.edsoo.ru/863ee390
cTraTucTuka"
17 CrnyualiHas '3MEHYUBOCTH (TIpUMEPHI) bubnuoreka HOK
https://m.edsoo.ru/863eedbc
18 YacToTa 3HaYCHUM B MaCCHUBE JIAHHBIX bu6mmoreka [IOK
https://m.edsoo.ru/863ee69c
19 ['pynmupoBka bubmuorexa [JOK
https://m.edsoo.ru/863ee9d0
20 ['ucrtorpammebl
21 I'mcrorpammsl bubmuoreka [IOK
https://m.edsoo.ru/863eeelc
22 [TpakTrueckas padota "Ciyuaiinas bubmmoreka [IOK
U3MEHYHMBOCTL" https://m.edsoo.ru/863eecc8
23 I'pad, Bepmmna, pedpo. [Ipeacrasienune bubnuorexa [IOK
3aJ1ayy C IOMOIIBIO rpada https://m.edsoo.ru/863eef52
24 CreneHsb (BaJIGHTHOCTD) BEpIIMHBL. Yuncio bubnuoreka [IOK
pEbep u cymmapHasi CTETICHb BEPIIIHH. https://m.edsoo.ru/863efOba
[lens u UK
25 [ens u nuki. I1yTe B rpade. bubnmoreka [JOK
[IpencraBnenue o CBSI3HOCTH Tpada https://m.edso0o.1u/863ef236
26 [IpencraBiaenue 06 OPUEHTHPOBAHHBIX bubmuoreka [IOK
rpadax https://m.edsoo.1u/863ef3b2
27 CrydaliHBIi OTIBIT M CITy4aifHOE COOBITHE bubmmoreka [JOK
https://m.edsoo.ru/863ef4d4
28 BeposiTHOCTB 1 wacToTa coObITHA. Pob bubmmoreka [IOK

MaJIOBEPOSITHBIX M MTPAKTUICCKH
JIOCTOBEPHBIX COOBITHIA B IPUPOJIC U B
oOmrecTBe

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




29 Momneta u urpajibHasi KOCTb B TEOPUH 1

BEPOATHOCTEM
30 [TpakTrueckas pabora "Hacrora 1 1 bubnmoreka [JOK
BBITIaJICHUS opJa' https://m.edsoo.1u/863ef8a8
31 KonTponbHas paboTa no remam 1 1 bubmuoreka [IOK
"Cny4aitHast ©3BMEHUYUBOCTD. [ padml. https://m.eds00.1ru/863f0186

BeposiTHOCTB citydaiiHoro coObrtust'"/
Bcepoccwuiickast mpoBepouHas paboTa

32 [ToBTOpenue, o6ob6menue. [Ipeacrapnenue 1 bubnuorexa [JOK
JAHHBIX https://m.edsoo.ru/863efa24
33 [ToBTOpenue, 0606menue. OnucarenbHas 1 bubnuoreka [IOK
CTaTUCTHKA https://m.edsoo.ru/863efbaa
34 [ToBTOpenue, 06o61eHne. BeposTHOCTH 1 bubnuoreka [IOK
CITY4aifHOTO COOBITHS https://m.edsoo.ru/863efecO
OBHIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 2 5
8 KIIACC
KosmmyecTBo yacoB JIeKTPOHHbIE
Jara
Ne nupposeie
Tema ypoka KontpoJsbnbie | IIpakTuyeckue | H3Y'UeHH
n/n Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI b
pecypcsl
) [IpencraBnenue naHHBIX. | bubnnoreka [JOK
OnucarenpHas CTaTUCTUKA https://m.edso00.ru/8631029¢
) Cry4aitHast ”3MeHYUBOCTh. CpenHue 1 bubnmnoreka [JOK
YHUCJIOBOTO Habopa https://m.edsoo.ru/863f03fc
3 Cayyaiinslie coObITHs. BeposTHOCTH 1 | bubnuoreka [IOK
YaCTOTBI https://m.edsoo.ru/863f0578
4 Kiaccuueckue Moznenu reopun 1 bubnuoreka [IOK

BEPOSITHOCTEH: MOHETA U UTpaJIbHAs https://m.edso0.ru/863f076¢




KOCTBb

5 OTKIOHEHIS bu6mmoreka [IOK

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

6 Jucnepcus uuciaoBoro Habopa bubmorera [JOK

p p https://m.edsoo.ru/863f0a50

7 CraHzapTHOE OTKJIOHEHUE YUCIOBOTO bu6mmoreka [IOK
Habopa https://m.edsoo.ru/863f0bfe

8 JlnarpaMMbl pacCEMBaHUS bubmorexa HOK

p p https://m.edso0.1ru/863f0cab

9 MHO€eCTBO, OJIMHOKECTBO bubmorexa [IOK

- 1o https://m.edsoo.ru/86311180
Omneparuu HaJ MHOYKECTBAMM:
10 o0BeIMHEHNE, TIepeceYCHHe bubmmorexa [IOK
a > TP ’ https://m.edsoo.ru/863f143¢
JIOTIOJTHEHHE
CaoiicTBa oneparuii HaJ

1 MHOXKECTBAMU: NIEPEMECTUTENBHOE, bubnnoreka [JOK
COUYETATENILHOE, PACTIPEIEIUTENBHOE, https://m.edsoo0.ru/863f1784
BKJIFOUCHUS

2 I'padrueckoe npeacraBicHUE bubnmoreka [JOK
MHOXECTB https://m.eds00.ru/863f198c

13 KonTponbHas padboTa no temam
"Craructuka. Muoxectsa"

14 DneMeHTapHbie coObITus. CiydaitHbie bubnunoreka [JOK
COOBITHS https://m.edsoo.ru/863f1dec
brnaronpusrcTByromme

15 Z-)JIGMGHI;a HbIS ZO6BITI/I5I bubmorexa HOK

p o https://m.edsoo.ru/863f1dec
BepositHocTH cOOBITHIT
16 biaronpusrcrBytomue bubmuoreka [JOK




JJIEMEHTAPHBIC COOBITHSI.
BepositTHocTH COOBITHI

https://m.edsoo.ru/863f1172

OTMBITHI C PAaBHOBO3MOKHBIMU

Bbu6morexa [JOK

17 aﬂeMeHuTapEIHMH COOBITHAMH. https://m.edsoo.ru/863f21ca
CrnyualiHblii BBIOOD
OMBITHI ¢ PAaBHOBO3MOXHBIMHU
18 3JIEMEHTAPHBIMU COOBITUSMHU bubmorexa HOK
N pu ' https://m.edsoo.ru/863f21ca
Cryualinblii BBIOOD
[IpakTtuyeckas padora "OMNBITHI ¢
19 ABHOBO3MO>KHBIMU 3JIEMEHTAPHBIMU bubmorexa HOK
p P https://m.edsoo.ru/863f235a
cOOBITUAMHU"
bubmuoreka [JOK
2
0 Hlepeso https://m.edsoo.ru/863f2ade
CBoiicTBa epeBa: €IMHCTBEHHOCTD
21 IIyTH, CYLIECTBOBAHUE BUCSIYEH bubnuoreka [IOK
BEPIIUHEL, CBA3b MEXIY YHUCIOM https://m.edsoo.ru/863f2bac
BEPIINH U YUCIIOM pEOep
Bbu6mmorexa [JOK
22 II
PABHIIO YMAOHCHIA https://m.edso0o.ru/863f2cd8
bu6mmoreka [{OK
2 IT
3 PABHIIO YMAOHCHIA https://m.edso00.ru/863f2e36
bu6mmoreka [{OK
24 IT
POTHBOMIONIOKHOE COOBITHE https://m.edsoo.ru/863f2{8a
)5 Huarpamma Ditnepa. O0beIuHEHUE U bubnmoreka [JOK
MePECEUCHNE COOBITHIA https://m.edsoo.ru/863f3214
2% HecoBmectabie coObiTusi. Dopmyna bubnmoreka [JOK
CJI0’KEHUSI BEPOSITHOCTEN https://m.edsoo.ru/863f3372
27 HecoBmectabie coObiTusi. Dopmyna bubnmoreka [JOK




CJIOKCHUA BepOHTHOCTCﬁ

https://m.edsoo.ru/863f3764

[IpaBun0 yMHOXEHHS BEPOSITHOCTEN.

28 VY ci10BHAsT BEPOSITHOCTD 1 bubmmorexa LOK
P ' https://m.edsoo.ru/863f38ae
He3zaBucumele coObITHSA
[IpaBuI0O YMHOXKEHUS BEPOSTHOCTEM.
29 Y ci10BHAsI BEPOSITHOCTD 1 buGnnorexa [IOK
p ' https://m.eds00.ru/8633b06
He3asucumele coObITHS
[Ipencrasnenue ciry4aitHOro bubnuorexa [IOK
30 1
DKCIIEpUMEHTA B BUJIE JE€pEBA https://m.edsoo.ru/863f3cbe
31 [IpencraBienue ciydaitHOro 1 bubnunoreka [JOK
DKCIIEpUMEHTA B BUJIE JE€pEBA https://m.edsoo.ru/863f3f20
[ToBTOpEHME, 000OIICHHE.
32 IIpencraBnenme JaHHBIX 1 bubmmorexa [TOK
pea A ' https://m.eds0o.ru/863f4128
OnucarenbHas CTATUCTUKA
bu6mmoreka [IOK
33 MosTopenme, obobmenne. Ipadrr ! https://m.edsoo.ru/86314312
KoHTponbHas paboTa 1o Temam
34 "CiyqaitHbeie coObITHSA. BEeposTHOCTB. 1
I'pader"
OBIIEE KOJIMYECTBO YACOB I10 34

[NPOT'PAMME




9 KJIACC

Kosaun4yectBo 4yacos DJICKTPOHHBIE
JlaTa
undgposbie
Nen/m | Tema ypoka KoutpobHbl IIpakTuyeckune | H3YUEHH
Bcero o0pa3oBaTe/bHbIE
e padoThI padoThI A
pecypcsl
1 IIpencraBnenue naHHBIX 1 bubmmorexa [JOK
pel A https://m.edsoo.ru/863f47ea
2 OnucarenpHas CTaTUCTUKA 1 bubamorexa [OK
https://m.edsoo.ru/863f47ea
3 Onepauuu Hag COOBITUIMU 1
4 HezaBucumocTs coObITHI 1
5 KomOuHnaTtopHoe mpaBuio 1 bubnuoreka LIOK
YMHOXXEHUS https://m.edsoo.ru/863f4e16
6 IlepectanoBku. Pakropual. | bubnnoreka [IOK
CoueTaHus ¥ 4UCIIO COYETAaHUMN https://m.edsoo.ru/863f4e16
bu6mmoreka [IOK
T IT 1
7 PEYTONBHII LlacKallA https://m.edsoo0.ru/863f5014
ITpaktuueckas padora
g "BbruncieHue BEpOsSTHOCTEN C | 1 bubnnoreka [IOK
HCITOJIb30BaHUEM KOMOMHATOPHBIX https://m.edsoo.ru/863f5208
(byHKIMIA 3IEKTPOHHBIX TabauL"
I'eomeTpryeckas BEpOSTHOCTb.
9 CrnyuaitHblif BBIOOp TOUKU U3 | bubmuoreka [JOK
¢burypsl Ha MIOCKOCTH, U3 OTPE3KA, https://m.edsoo.ru/863f5884
U3 OYTH OKPY>KHOCTH
10 I'eomeTpudeckas BEpOSTHOCTb. 1 bubnnoreka [IOK

Crny4daifHbIH BEIOOP TOYKH W3

https://m.eds00.1ru/863f5a50




¢burypsl Ha MIOCKOCTH, U3 OTPE3KA,
U3 IYTH OKPY>KHOCTH

11

I'eomeTpudeckas BEpOSTHOCTb.
Crny4daifHbI# BEIOOP TOUKH U3
¢burypsl Ha IJIOCKOCTH, U3 OTPE3KA,
U3 OYTH OKPY>KHOCTH

Bbu6mmorexa [JOK
https://m.edsoo.ru/863f5bfe

I'eomeTpudeckas BEpOSTHOCTb.
CrnyuaitHblii BBIOOp TOUKH U3

bu6morexa [JOK

12
(Gurypsl Ha MJIOCKOCTH, U3 OTPE3Ka, https://m.edsoo0.ru/863f5¢10
U3 IyTH OKPYKHOCTU
UcneiTanue. Ycrnex u Heyaayva.
13 Cepust UCTIBITAHUM JI0 TIEPBOTO bubmoreia HOK
P a P https://m.eds00.ru/863f6162
ycrexa
HcnbiTanue. Ycnex u Heyaayva.
14 Cepust UCTIBITAHUM J10 TIEPBOTO bubmorexa HOK
p A p https://m.eds00.1u/863f6356
ycrnexa
Hcneitanue. Ycnex v Heyaya.
15 Cepust MCIIBITAaHUN JI0 IEPBOTO
ycrnexa
Ucnbiranus bepnysu.
16 BeposTHOCTH COOBITHI B cepun bubmmorera [JOK
P g P https://m.edso00.1u/863f64d2
ucnblTaHuil bepHyu
Hcnbrtanus beprymn.
17 BepostHOCTH COOBITHI B cepun bubmmorera [JOK
P g P https://m.eds00.ru/863f6680
ucnblTaHuil bepHym
13 ITpakTrueckas padora "VcnpiTanus bubmumoreka [IOK
bepnynnn" https://m.edsoo.ru/863f67de
19 CrnydaiiHasi BeJIMUMHA U bubnuorexa [IOK




pacrpezieieHue BEpOosTHOCTEH

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

Marematudeckoe OKHIaHNUE U

bu6mmoreka [JOK

20
JIACTIEPCHS CIYYATHON BETNYMHBI https://m.edsoo.ru/863f6da6
IIpumepsl MaTeMaTHYECKOTO
21 OXKHUJIaHMUA KaK TEOPETHUECKOTO bubnnorexa [IOK
a P https://m.eds00.ru/863f6f86
CPEIHEr0 3HAYCHUS BEIMYUHBI
bu6moreka [JOK
22 ITousaTue o 3aKkoHe OOJIBIIINX YHUCEI
https://m.edsoo.ru/863f72¢4
” N3mepenne BEpOsSTHOCTEH € bubnuoreka LIOK
MOMOIIBIO YaCTOT https://m.eds00.ru/863f7652
24 [TpumeHeHne 3aKk0Ha OOIBIINX bubnuoreka LIOK
quCcell https://m.eds00.1u/863f7116
)5 O0o06mIeHre, CHCTeMaTH3aIUs bubmuorexa [JOK
3HaHui. [IpencraBienue qaHHbIX https://m.eds00.1u/863f783¢c
26 O0001IeH1Ee, CUCTEMATH3aLM
sHaHui. OnucareabHas CTaTUCTHKA
O0001Ienne, CUCTEMaTU3ALIMS
27 sHaHui. IIpencTaBienne TaHHBIX buGnnorexa [IOK
- pea a1 ’ https://m.edso0o.1ru/863f893a
OmnucarenbHas CTaTUCTHKA
O0001enne, cuCTEMaTU3ALIM
28 3HaHWH. BeposSTHOCTE caydaiftHOTO bubnnorexa [IOK
- 2eP y https://m.edsoo.ru/863f7ade
COOBITHS
O0001Ienne, cuCTeEMaTH3aLMs
29 3HaHUW. BEposITHOCTH Cciry4aitHOTO bubnnoreka [JOK
COOBITHS. DIIEMEHTHI https://m.eds00.ru/863f7c9c
KOMOMHATOPUKH
30 O06o01eHre, CuCTEMaTH3 A bubmuoreka [JOK

3HAHUH. DJIIEMEHTHI

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




KOMOWHATOPHUKH

O06006111EH1E, CUCTEMATU3AIIHS

31 3HAHUN. DIIEMEHTHI | bu6mmoreka [JOK
koMOuHaTopuku. CirydaifHpIe https://m.eds00.ru/863f8408
BEJIMYMHBI U PACTIpEICIICHUS
O0001enne, cucTeEMaTU3aLIM
32 3Hanui. Ciny4yaliHbple BEIMYUHBI U 1 Bubmiorexa OK
Y https://m.eds00.ru/863f861a
pacnpeaeneHus
bu6mmoreka [JOK
33 n 5 1
TOTOB KOHTPOIbHAA paboTa https://m.eds00.ru/863f8b56
34 O0001Ienne, cuCTEMaTU3ALIMS 1
3HAHUH
OBIIEE KOJIMYECTBO YACOB I10 34

[TPOTPAMME




IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHMUS
OCHOBHOM OBPA30OBATEJBHOU ITPOI'PAMMBbBI

7 KIIACC
Kon .
IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOCHHS OCHOBHOM
NpoBEPsIeMOro .
o0pa3oBaTe/IbHOM MPOrpaMMbl OCHOBHOT'O 00111ero 00pa3oBaHUA
pe3yabTarta
5 BeposTHOCTB M cTaTHCTUKA
Yurate uHpOpManuio, IpeaCTaBICHHYIO B TaOIUIaX, HA AUarpaMMax,
5.1 MPEACTABISATh JaHHbIE B BHJAE TaONUIl, CTPOUTH JHUArPAMMBI
(cTonbukoBbIe (CTONOUATHIC) U KPYTOBBIE) TI0O MAaCCHBAM 3HAUCHUN
55 OnuceiBaTh M HHTEPIPETHUPOBATH pPEAIbHBIE YHCIOBBIE JaHHBIE,
MIPEJICTABJICHHBIC B TA0JIMIIAX, HA JUarpaMmax, rpadukax
Ucnonb3oBath TUTSt OTNUCaHUs JTAHHBIX CTaTUCTHUYECKHUE
53 XapaKTepUCTHKU: cpefiHee apudmeTndeckoe, MeanaHa, HauOobIIee U
HavMMeEHbIIIee 3HAaUCHHUsI, pa3mMax
MMeTs npeacraBiaeHue o Cly4aiHOM M3MEHYMBOCTH Ha IIpUMeEpax IeH,
54 ¢busznyecKkux  BENUYMH, AHTPONOMETPUYECKHUX JIAaHHBIX, HMETh
MPEACTABICHUE O CTATUCTUYECKON YCTOMYMBOCTH
8 KVIACC
Kon o
IIpoBepsiemble nMpeaAMeTHbIE Pe3YJbTATHI 0CBOEHUSI OCHOBHOM
NpoBepseMoro .
00pa3oBaTeILHOI MPOrpaMMbl OCHOBHOI'O 00111er0 00pa30BaHusA
pe3yabTara
5 BeposTHOCTB M cTaTHCTHKA
W3Bnekate U mpeoOpa3oBbIBaTh HHGOPMAIHIO, MPEICTABICHHYIO B
5.1 BUJE Ta0nuil, AUarpaMm, rpaduKoB, MPEICTABIATH TAHHBIE B BHUJE
TabuIL, AUarpamMmm, rpaduKoB
OnuceiBaTh JaHHBIE C TIOMOIIBIO CTAaTUCTHYECKUX TTOKa3aTelIeH:
5.2 CpeIHUX 3HAYCHUM U Mep pacceuBaHus (pa3Max, IUCIEPCUS H
CTaHJapTHOE OTKJIOHECHHE)
53 HaxoauTh 4acTOTHl YUCIIOBBIX 3HAUYEHUH W YACTOTHI COOBITHUMH, B TOM




qHclie TI0 pe3yabTaTaM U3MepeHuil 1 HaOIIoIeHUH

Haxogutb BEPOATHOCTHU CﬂyqaﬁHbIX COOBITUHA B OIIbITaX, 3Hasi

54 BEPOATHOCTH 3JIEMEHTApHBIX COOBITHI, B TOM YHCJIE B ONbBITAX C
PaBHOBO3MOXHBIMHU AJIEMEHTAPHBIMHU COOBITUSIMU
ss Hcnonk3oBaTte  rpaduueckue  MOJAENU:  JIEPEBO  CIy4alHOTO
. IKCIIEPUMEHTA, AUarpaMMsbl Jilsiepa, YUCII0Bas IpsMast
OnepupoBaTh MOHATUSMHU: MHOXKECTBO, IIOJMHOKECTBO; BBIMOIHSTH
y omepanuy  HaJl  MHOXECTBaMHU:  OObEIUHEHHE, IepeceuecHue,
' JIOTIOJIHEHUE; IEPEUUCIIAT AIEMEHTHl MHOKECTB, IPUMEHATH CBOICTBA
MHO>KECTB
Ucnonp3oBarhk Tpaduueckoe NpPENCTaBICHHEe MHOXKECTB U CBS3CH
5.7 MEXly HUMH JUIsl ONIMCAHMsI MPOLIECCOB U SIBJICHUM, B TOM YHUCIIE IIPU
pellIeHny 3a7a4u U3 JPyTrux y4eOHbIX MIPEIMETOB U KYpPCOB
9 KUIIACC
Kon "
IIpoBepsiemble NpeMeTHBIE Pe3yJIbTAThI 0CBOCHUSI OCHOBHOM
NpoBepsSIeMOro .
o0pa3oBaTe/IbHOI IPOrpaMMbl OCHOBHOI'0 00111ero 00pa3oBaHus
pe3yJbTara
5 BeposTHOCTB M cTaTHCTHKA
W3Bnekath W mpeoOpazoBbIBaTh HH(POpPMAIMIO, MPEACTABICHHYIO B
5.1 pa3IMyYHBIX HCTOYHMKAX B BUAE TaOnWil, Jguarpamm, TrpaQuKoB,
MPEJICTABIISITh JaHHBIC B BUJE TAONHII, AHATPaMM, TpaduKoB
55 Pemate 3a7aun OpraHu30BaHHBIM MEPeOOPOM BapUAHTOB, a TaKXe C
' UCTIOJIb30BaHUEM KOMOWHATOPHBIX MPABUII U METOJIOB
Hcnonp30BaTh  oOmMcaTeNbHbIE XApAaKTEPUCTUKH 7S  MacCHBOB
53 YHUCIOBBIX JAHHBIX, B TOM 4MCJIE CpPEIHUE 3HAYEHUS] U MEPHI
paccenBaHUs
54 Haxoauth 4acTOThl 3Hau€HUN M YACTOThl COOBITHS, B TOM YHCIE
. MOJIB3YSCH PE3YyJIbTaTaMU MPOBEIEHHBIX U3MEPEHUN U HAOIIOCHHIA
5.5 HaxonuTh BEpOSTHOCTH CIyYalHbIX COOBITHUI B M3YYEHHBIX OIBITAX, B

TOM 4YHUCJI€ B OIlbITaX C PaBHOBO3MOXHBIMU 3JICMCHTAPHBIMU

CO6BITI/I$IMI/I, B CCPHAX HCITBITAaHHI 0 IICPBOIro yclexd, B CCPHAX




ucnbiTaHuil bepHynum

HNmets MMPEACTaBJIICHHUE O CHy‘I&ﬁHOfI BCJIIMYUHEC U O pPACHPCACIICHUU

5.6

BEPOATHOCTEMN

HNmeth mpencTaBiieHre O 3aKOHE OOJBIIMX YHCEN KaK O MPOSBICHUH
5.7 3aKOHOMEpPHOCTA B CJIyYaliHOM HW3MEHYMBOCTH M O pOJU 3aKOHA

OO0JIBIINX YKCeN B IPUPOJIE U 0OIIeCTBE




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

7 KIIACC
Kon IIpoBepsieMblii 3J1IeMEHT COAEPKAHMS
5 BepositTHOCTB U cTaTHCTHKA
[IpencraBinenne gaHHBIX B BUAC TAOMUIl, AUarpaMm, rpaduKoB. 3aroTHCHHE
TaONMUI, YTEHUE M TMOCTPOCHHE auarpaMM (CTOJIOUKOBBIX (CTONOUYATHIX) H
5.1 KpyroBelx). YrteHue rpaduKoB peadbHBIX IpoueccoB. 3BneueHue
uHboOpMallMl W3 JUarpaMM W TaONWIl, WCIOJIb30BaHWE M HWHTEpIpeTalus
JTAHHBIX
OmnwucartenpHasi CTaTUCTHKA: cpenHee apudMeTHUecKoe, MeauaHa, pa3Mmax,
5.2 HauOoJblllee U HAMMEHbIIIee 3HaYeHUs] Habopa YMCIOBBIX JaHHbBIX. [IprumMepsl
CIIy4aiiHOM U3MEHYUBOCTH
Cny4aifHbpli SKCTIEpUMEHT (OMBIT) M clly4aiiHoe coObiTHe. BeposiTHOCTh U
5.3 gacToTa. PoJib MallOBEpPOSITHBIX W TMPAKTUUECKH JOCTOBEPHBIX COOBITHHA B
npupojie u B odmiecTBe. MoHeTa U UrpalibHasi KOCTh B TEOPUH BEPOSITHOCTEH
I'pad, Bepmmna, pebpo. Crenenp BepimHbl. Yucino pébep U cymMmapHas
54 cteneHb BepiiuH. [IpeacraBnenue o cBsa3HocTH rpada. Llenu u nukisl. [yt
' B rpadax. OO0xox rpada (sisiepoB 1nyTh). IlpencraBienue 00
OpHEHTUPOBaHHOM rpade. Pemenne 3agau ¢ momomipo rpagos
8 KIIACC
Kon IIpoBepsieMblii 3JIEMEHT COePKAHUSA
5 BepositHOCTE M cTaTHCTHKA
5.1 [IpencraBienne qaHHBIX B BUAE TAOIUI, TUarpaMm, rpadukoB
- MHOXECTBO, 3JEMEHT MHOXECTBa, MOJAMHOXecTBO. Omnepauuu Haa
' MHO’KECTBaMU: 00bEAMHEHNE, TIepeceYeHUe, JOIOJHEHUE
53 CaoiicTBa onepanuii HaJl MHOKECTBAMH: MIEPEMECTUTEIBLHOE, COUETATEIIHHOE,
' pacrpenenuTeabHOe, BKIIOUEHUS
54 Hcnonb3oBanue rpaduyeckoro MPEACTaBICHUS MHOMKECTB JUIS ONMUCAHHS
' peaJIbHBIX MIPOLIECCOB U ABJICHUI, IPU PELICHUU 3a]1a4.
5.5 N3mepenne paccenBaHus AaHHBIX. JlUcnepcus M CTaHIAPTHOE OTKJIOHEHHUE




YHCJIOBBIX Ha60pOB. [[HarpaMMa pacCCuBaHusl

OneMeHTapHble COOBITUS  ciaydaiiHoro omblta. CoydaiiHble COOBITHS.

BepositHOocTH CcOOBITHIA. ONBITBI ¢ PaBHOBO3MOXHBIMH  3JIEMEHTapHBIMU

>0 coObitusiMu.  CoyuaiiHblii  BeIOOp. CBSI3b  MEXIYy MaJOBEPOSITHBIMH U
MPAaKTUYECKH JJOCTOBEPHBIMH COOBITHUSMH B IIPHPO/IE, OOIIECTBE U HAyKe
HepeBo. CBolicTBa JE€peBbEB: E€AMHCTBEHHOCTb IIYTH, CYILIECTBOBaHHE
5.7 BHCSIYEH BEPIIUHBI, CBA3b MEXIY YUCIIOM BEPIIUH U uuciaoM péoep. [IpaBuio
yMHOXXeHUs. Perienune 3a1a4 ¢ moMoIikio rpagos
[IpotuBomnonoxusie coObiTUs. Jlunarpamma Diinepa. OObenauHeHHEe H
5.8 nepeceueHre coObITui. HecoBmecTHble coObITHS. DOpMysa CIOXKEHUS
BEPOATHOCTEMN
59 YcnoBHas BepossTHOCTb. [IpaBuio ymHoxxenus. HezaBucumblie coObITHs
IIpencraBinenue »dkcnepuMeHTa B BHUae JAepeBa. Pemenue 3agad  Ha
5.10 HAaxO0KJICHUE BEPOSATHOCTEN C MOMOUIBIO JIEPEBA CIYyYalHOTO HKCIIEPUMEHTA,
auarpamm Jiepa
9 KIIACC
Kon IIpoBepsieMblii 3J1eMeHT COAEPKAHUS
5 BeposTHOCTB U cTaTHCTHKA
[IpencraBieHue AaHHBIX B BHJIE TaOJUll, 1UarpaMM, rpaukoB, HHTEpIpETaLUs
5.1 JaHHbIX. YTeHHe W MOoCTpoeHue Tallul, Auarpamm, rpaukoB IO peaabHBIM
JTAaHHBIM
5.2 [lepectanoBku U akTopual
53 CoueTaHus ¥ YUCIIO COYETAaHUN
5.4 Tpeyronbuauk Ilackans. Pemenue 3amay ¢ CHob30BaHUEM KOMOMHATOPUKHI
55 I'eomerpuueckast BepoATHOCTb. CiyyailHbli BbIOOp TOYKM U3 (GUIyphl Ha
' IUIOCKOCTH, U3 OTpEe3Ka U U3 1yTU OKPYKHOCTH
5.6 Hcneitanue. Yenex u Heynada. Cepusi MCIIBITAaHUH /10 IEPBOTO ycIiexa
57 Cepust ucnelTanuii bepHynnu. BeposTHOCTH cOOBITHII B CEpUU HCIBITAHUN
. bepnynnu
5.8 CrnyuaiiHasi BEJIMYMHA U paclpeaeiieHUe BEPOSTHOCTEN
59 Matematnueckoe oxxumaHue U aucnepcus. lIpuMepsl MaremaTH4eCcKOro




OXUIAAHHUA KaK TCOPCTHICCKOI'O CPpCAHCTO 3HAYCHUA BCIININHBI

5.10

MaremaTtuueckoe OXHJIaHUE U AUCTICpCUd CHy‘I&fIHOﬁ BCINYHNHBI «4YHCIIO

YCIIEXOB B CEpHUH UCTIbITAaHUN bepHyum»

5.11

[Tonsitue o 3akoHe OonbmKMX 4Yucel. M3MepeHune BEepOsSTHOCTEH C IMOMOIIBIO

yacToT. Poib 1 3HaueHue 3aK0Ha OOJIBIIMX YHCET B MMpUupoJac u O6H_ICCTB€




IPOBEPSIEMBIE HA OI'D ITO MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUS OCHOBHOM OBPA30OBATEJIBHOM
IMTPOTPAMMBI OCHOBHOI'O OBIIIET'O OEPA30OBAHUS

Kon
NpoBePsSIeMOro
TpeOoBaHMS

IIpoBepsiemble TPeGOBaHMS K MPEAMETHBIM Pe3yJibTATaM OCBOEHUS
OCHOBHOM 00pa30BaTeJIbHON MPOrpaMMbl OCHOBHOI'O 001LIETr0
oOpa3oBanus Ha ocHoBe PI'OC

YMeHue onepupoBaTh MOHATUAMU: MHOXECTBO, IIOJIMHOXKECTBO, OIlepaluu
HaJl MHOXXECTBaMH; YMEHHE OTIEPUPOBATh MOHATHAMH: Tpad, CBA3HBIN Tpad,
JE€pPEeBO, LUK, IPUMEHATh UX IPU PELICHUU 3a7a4; YMEHHUE HCIIOJIb30BaTh
rpadudecKkoe TpEICTaBICHHE MHOXKECTB JUIS ONHCAHUS  pealbHBIX
NPOIIECCOB U SIBJICHUH, IPH PEIICHUHN 3aa4d U3 IPYTHX YUeOHBIX TPEIMETOB

YMenue OneprupoBaTh IMOHATHUAMHU: OIPCACICHUC, dKCHUOMaA, TCOpEMa,
J0Ka3aTCIbCTBO, YMCHUC pacro3HaBaThb HNCTUHHBIC n JIOKHBIC
BBICKA3bIBaHUs, [MPUBOAUTH TIPHUMEPLBI W  KOHTPIIPUMCPBI, CTPOUTH
BBICKA3bIBAHUSA U OTPpULIAHUA BBICKa3bIBaHUH

YMeHue onepupoBaTh MOHATUAMH: HATypajdbHOE YHCIO, MPOCTOE U
COCTaBHO€ YHCJIO, IEIUMOCTh HAaTypaJIbHBIX YHCEI, MPU3HAKU ACIUMOCTH,
[EJI0€ YUCII0, MOJYJIb YHCTa, OOBIKHOBEHHASI APOOb M JEeCATHYHAs IPOOH,
CTaHAAPTHBIA BHJI YUCIA, PALMOHAIBHOE YUCIIO, UPPAMOHAIBHOE YHUCIO,
apudmeTnyecKuil KBaJApaTHBIA KOPEHBb; YMEHHE BBITIOIHITH JCUCTBUS C
YHUCJIaMH, CPaBHUBATh U YHOPSAJOYMBATH YMCIA, MPEJACTABIATh YKCIa Ha
KOOpPJIMHATHOM TMPSIMOM, OKPYTJISATh YHUCIA; YMEHHUE JeNaTh NPUKUAKY U
OIICHKY pe3yJIbTaTa BHIYMCICHUM

YMeHue onepupoBaTh MOHSATHSMU: CTENEHb C LEJIbIM IOKa3aTeleM,
apru(pMeTHYECKUI KBaIpaTHBIA KOpPEHb, MHOTOWIEH, ajredpanyeckas 1poob,
TOX/ECTBO; 3HAKOMCTBO C KOpHEM HATypaJbHOH cCTemneHu Oosblie
€/IMHUIIBI; YMEHHE BBIMOJIHATh pacuéTsl MO (opMysaM, MpeoOpa3oBaHUS
HENBIX, JPOOHO-pAllMOHATBHBIX BBIPRKEHUH M BBIPAXKEHUH € KOPHIMH,
pa3okeHHe MHOTOWICHAa Ha MHOXKUTEIH, B TOM YHCJIE C UCIOJIb30BaHUEM
dbopMy1 pa3HOCTH KBaJIpaToOB M KBaJpaTa CyMMBI H Pa3HOCTH

YMeHHe ONepUpoBaTh IMOHATHUAMH: YHUCIOBOE PABEHCTBO, YPaBHEHHE C
OJIHOM NEPEMEHHOM, YHUCIOBOE HEPABEHCTBO, HEPABEHCTBO C MEPEMEHHOM;
YMEHUE pelaTh JIMHEHHble W  KBaJpaTHbIE YpaBHEHHs, JpPOOHO-
palMOHAIbHBIE YPABHEHHS C OJTHOM IEPEMEHHOM, CUCTEMBI JBYX JIMHEUHBIX
YpaBHEHMH, JTMHEHHbIC HEPABEHCTBA U UX CHCTEMbI, KBaJJpaTHbIE U APOOHO-
palMoOHaIbHBIE HEPABEHCTBA C OJHOW IEPEMEHHOM, B TOM 4YHUCIE IIPH
peleHny 3a1ad U3 JIPYrux IpeIMETOB U IPAaKTHYECKUX 3a4ad; yYMEHHUeE
HCIIOJIB30BaTh KOOPAMHATHYIO NPAMYIO U KOOPAUHATHYIO IUIOCKOCTb IS
U300paKEHNS PEIICHUH ypaBHEHUH, HEPABEHCTB M CUCTEM

YMeHue onepupoBaTh HOHATHAMM: (YHKUMSA, rpaduk (QYHKUUH, HYIH




(YHKIINU, TPOMEKYTKH 3HAKOIOCTOSHCTBA, TPOMEKYTKHA BO3PACTAHHUS,
yObIBaHMS, HauWOoJIbIllee W HaWUMEHbIee 3Ha4YeHHs (YHKIMH; yMEHUE
ONEPHUPOBATh TMOHATHAMHU: TpsAMas MPONOPIHOHAIBLHOCTh, JIMHEHHAS
GyHKIUMs, KBaapaTHyHas (QYHKIUS, oOpaTHas MPONOPIUOHAIBHOCTD,
napabona, runepboia; yMeHue CTpouTh rpaduku GyHKIUH, HUCIIONIh30BATh
rpaduKu I ONPENEJICHUS] CBOWCTB TPOIIECCOB M 3aBHCUMOCTEH, JUIS
pelieHuss 3aJad W3 JAPYTUX Y4eOHBIX MTPEIMETOB U pEallbHOW KHU3HHU;
YMEHHUE BhIpaXKaTh (POpPMyJIaMH 3aBHCUMOCTH MEXTy BETUUMHAMHE

YMeHue onepupoBaTh MOHATUSAMU: MOCIEAOBATEIBHOCTh, apudmMeTndyeckas
U TeoOMeTpUYecKass MPOrPecCHUu; YyMEHHE WCIOJIb30BaTh CBOMCTBA
MOCIIeI0BATENbHOCTEH, POPMYJIBI CyMMBI U OOIIETO Yji€HA MPHU PEUICHUH
3a/a4, B TOM YHWCJE 3aa4 U3 JAPYTUX y4eOHBIX MPEIMETOB U pearbHOU
KU3ZHU

YMmenue pemaTth 3aga4u PasHbIX TUIIOB (B TOM YHUCJIC HAa NIPOUCHTEHI, O U
qaCTu, IBHIKCHUC, pa60Ty, OCHY TOBApPOB M CTOUMOCTH IIOKYIIOK H YCIYT,
HaJIOr"u, 3aJadyu u3 obnacTu yOpaBJIC€HUA JIMYHBIMHU U CeMEIHBIMHA
(1)I/IHaHC3MI/I); YMCHHUE COCTABJIATH BBIPAKCHHUA, YPABHCHHA, HCPABCHCTBA U
CUCTEMBI II0 YCJIOBHUIO 3aJadd, HCCICAOBATH IIOJIYYCHHOC PCIICHHUEC U
OLICHUBATDH HpaB,ZLOHOZ[06HOCTB MMOJIYYCHHBIX PC3YyJIbTATOB

VYMeHHe onepupoBaTh MOHATHAMU: (Urypa, TOUKa, OTPE30K, MpsiMas, JIyd,
JOMaHasi, YTroJ, MHOTOYTOJBbHHK, TPEYTOJbHUK, pPaBHOOCAPCHHBIA U
PaBHOCTOPOHHUH TPEYTOJIEHUKH, MPSIMOYTOJBHBIN TPEYTOJbHHK, MEINAHA,
Ouccexrpuca " BBICOTA TPEYTOJIbHUKA, YeTBIPEXYTOJIBHHUK,
napajuienorpamm, pom0O, MpSMOYTOJIBHHK, KBAIPAT, TPAIEINs; OKPYKHOCTB,
KpYT, KacaTesibHast; 3HAKOMCTBO C ITPOCTPAHCTBEHHBIMH (pUTYypamMu; yMeHHUE
pewiath 3a7a4M, B TOM YHUCJIE U3 MOBCEJHEBHOM >KM3HU, Ha HAXOXJIECHUE
TEOMETPUYECKUX BEIMYUH C TMPHUMEHEHHUEM H3y4YCHHBIX CBOWCTB (uryp u
¢axTOoB

10

YMeHue omnepupoBaTh IMOHATUAMHU: PaBEHCTBO (GUIYp, PaBEHCTBO
TPEYTOJbHUKOB; MapaluIeJIbHOCTh M MEPNEHAUKYISIPHOCTh MPSIMBIX, YOI
MEXY MPSIMBIMH, NIEPIIEHANKYJIAP, HAKIIOHHAS, POEKLIUs, moJodue Gpuryp,
HOJOOHBIE TPEYrOJbHUKH, CUMMETPUS OTHOCUTEIBHO TOUKH M TPSAMOH;
YMEHHE paclo3HaBaTb pPaBEHCTBO, CHUMMETPUIO U mojobue ¢uryp,
NapasieNbHOCTh U MEPIEHANKYISPHOCTh MPSMBIX B OKPY>KaOLIEM MUDPE

11

YMeHue onepupoBaTh MOHATUSAMU: JUIMHA, PACCTOSIHME, Yroyl (BeIMYHHA
yIia, CHHYC ¥ KOCHHYC yTJia TPEyToJbHUKA), TUIOIIAb; YMEHUE OI[CHUBATh
pa3Mepsl MPeIMETOB U 0OBEKTOB B OKPYKAIOIIEM MUPE; YMEHUE PUMEHSTh
dbopMyIbI IEpUMETPa U TUIOIIATH MHOTOYTOJIBHUKOB, JUTMHBI OKPY>KHOCTH U
IIOMIAIM Kpyra, oObemMa NpPSIMOYTOJILHOTO Mapajulefienunesia; yMEHUe
MPUMEHSThH MPU3HAKUA PABEHCTBA TPEYTOJbHUKOB, TEOPEMY O CYMME YIJIOB
TpeyrojbHHuKa, Teopemy Iludaropa, TpUroHOMETpUYECKHE COOTHOIICHUS
JUTSL BBIYMCIICHUS ITTUH, PACCTOSHUH, TUTOMIAICH

12

YMenue  u3zobpaxkarb  miockue ~ GUTYpl U HUX  KOMOMHaIuW,




MPOCTPAHCTBEHHBIE (QUTYpbl OT PYKH, C TOMOIIBI0  YEPTEKHBIX
MHCTPYMEHTOB U 3JIEKTPOHHBIX CPEJICTB MO TEKCTOBOMY WJIM CUMBOJILHOMY
OTIHCaHUIO

13

YMeHue ornepupoBaTh MOHATUSMHU: MPSIMOYTOJIbHAs CHUCTEMa KOOPAMHAT;
KOOpPJIMHATHI TOYKH, BEKTOpP, CyMMa BEKTOPOB, MPOM3BEICHUE BEKTOpa Ha
YHUCIIO, CKAJIAPHOE IPOU3BEACHHE BEKTOPOB;, YMEHHE HCIOJIb30BaTh
BEKTOPBHI U KOOPJAMHATHI VISl TIPEACTABJICHHS JAaHHBIX M PEIICHUS 3a7a4, B
TOM YHUCJIE U3 IPYTUX YUYEOHBIX MMPEIMETOB U pealbHOMN KU3HU

14

YMeHue onepupoBaTh MOHATUSAMU: CTOJOMKOBBIE U KPYTOBBIE AHArpaMMbl,
TaOIHIIbI, cpenHee apudMeTnueckoe, Menuana, HanOoJpIIee 1 HAMMEHbIIIee
3Ha4YeHHs,  pa3Max  4YuciIoBoro  HaOopa;  yMeHHE  H3BJIEKaTh,
UHTEPIPETUPOBATh U NMPEoOPa30BbIBATh MH(OPMALIUIO, MIPEICTABICHHYIO B
TabIMIaX M Ha JuUarpaMmax, OTpa)KaloUlyl0 CBOWCTBAa U XapaKTEPUCTHKHU
peaNbHbIX MPOLECCOB U SBJICHMUN; yMEHHE pAaclo3HaBaTh W3MEHYHBBIC
BEJIMUMHBI B OKPY’KaIOIEM MHUpe

15

YMeHue omnepupoBaTh MOHATUSMHU: CIy4YallHbI ONBIT  (CIIy4aHbIN
OKCIEPUMEHT),  3JEMEHTapHOe  coObITHE  (3JIEMEHTapHbBI  HMCXON)
CJIy4alfHOTO OIIbITa, CIyyailHOE COOBITHE, BEPOSITHOCTH COOBITUS; YMEHHUE
HaxXoJMTh  BEPOSTHOCTUM  CIy4alHBIX  COOBITUH B OOBITaX C
PABHOBO3MOXHBIMH 3JIEMEHTApPHBIMU COOBITUAMH; YMEHUE pellaTh 3aJauu
METO/IOM OpPraHM30BaHHOTO Iepedopa M C HUCIHOJIb30BAHUEM MPaBUIIA
YMHOXKEHUS; YMEHHE OLICHMBATh BEPOSTHOCTH pPEATbHBIX COOBITHH U
ABJICHUH, MOHMMATh POJIb IPAKTHYECKU JOCTOBEPHBIX U MAJIOBEPOSTHBIX
COOBITHI B OKpY’KaloIlleM MHpE W B JKU3HHM;, 3HAKOMCTBO C IOHSATHEM
HE3aBUCHMBIX COOBITHI; 3HAKOMCTBO C 3aKOHOM OOJIBLIMX YHCEN U €ro
POJIBIO B MAaCCOBBIX SIBJICHUSAX

16

YMeHue BeIOUpaTh MOAXOISAIIMN W3YUECHHBIM METOM JJIsS PEIICHUS 3a/J1auu,
MPUBOANTHh TPUMEPHl MATEMAaTHYECKUX 3aKOHOMEPHOCTEH B MpUPOJE U
JKU3HM, pPacTo3HaBaTh NPOSBICHHE 3aKOHOB MAaTEMaTHKH B HCKYCCTBE,
OTHMCHIBaTh OTIEIBHBIC BBIJAIOIINECS PE3yIbTaThl, MOJYYCHHBIC B XOJIE
pa3BUTHUSI MAaTEeMAaTUKH KaK HAyKH, MPUBOAHUTH MPUMEPhl MaTeMaTHUECKHUX
OTKPBITUH U UX aBTOPOB B OTEYCCTBEHHON M BCEMUPHON HCTOPUH




HEPEYEHD 2JIEMEHTOB COAEPXAHUSA, IPOBEPAEMbIX HA

OI'D ITO MATEMATHKE
Kon IIpoBepsieMbIii 3J1eMEHT COACPKAHUS
1 Yucna v BBIYUCICHUS
1.1 Harypanbnble u nensie yncia. [Ipu3Haku AeIMMOCTH LEIbIX YHCEIT
12 OOBIKHOBEHHBIE U JIECATUYHBIE APOOH, IPOIEHTHI, OECKOHEUHbIE TTEPUOIMUECKUE
' apoou
1.3 ParonaneHeie uncna. ApupMeTnyeckie onepanuy ¢ palioHaTbHBIMU YUCIIaMU
1.4 JlelicTBUTENbHBIE YHCcha. ApU(MeTHUECKHe oOmepalud C JeHCTBUTENbHBIMU
' JHCIIaMU
15 [TpubnmxEnnble BBI‘{I/IfJ'IeHI/Ifl, IpaBWjia OKPYIJIEHHS, TPUKUIKA M OLEHKa
pe3yJbTara BBIYMCICHUN
2 Anrebpanyeckue BbIpaKeHUs
2.1 bykBeHHbIE BbIpa)K€HUS (BBIPAXKEHUSI C IEPEMEHHBIMU )
)7 Crenenp ¢ nenbiM mnokaszareneM. CTeneHb C palUOHAIbHBIM I10KA3aTEJIEM.
' CBoiicTBa cTeIeHU
2.3 MHoro4IeHb!
24 Anrebpanueckasi 1po0b
55 Apudmernueckuit KOpPEHb HaTypaJIbHOU CTEIIECHHU. JencrBus c
' apu(pMeTHn4ecKUMHU KOPHSIMHU HaTypaJIbHOM CTENEHU
3 VYpaBHEHUS U HEPABEHCTBA
11 Ilenbie u 1poOHO-palMoHaNbHBIE YypaBHEeHUs. CHCTeMBl M COBOKYIHOCTH
' ypaBHEHUI
39 lensie u apoOHO-panmoHaAIbHBIE HepaBeHCTBA. CHCTEMBI M COBOKYITHOCTH
' HEPaBEHCTB
33 Pemenne TekcToBBIX 3a7a4
4 YucnoBsle NOCIEA0BATENBHOCTH
4.1 [TocnenoBarenbHOCTH, CIIOCOOBI 33/1aHUS MTOCIIEA0BATENILHOCTEH
49 Apudmernueckass M reomerpuueckas nporpeccun. @Dopmyna  CIO0XKHBIX
' MPOIICHTOB
5 QyHKIUU
@Oynk1ws, crocoos! 3ananus pynkuuu. ['paduk ¢pynkuun. O0xacTe onpeneneHus
M MHOXecTBO 3HadeHud  ¢yHkumu. Hymu  ¢yskumu.  I[IpomexyTku
5.1. 3HAKOMOCTOSHCTBA. [IpOMEXYTKH MOHOTOHHOCTH (YHKIMH. MaKCUMyMBbl U
MUHHUMYMBl (QyHKIH. HambGonpmiee u HauMeHblee 3HaueHHWE (YHKIMHA Ha
IIPOMEXKYTKE
6 KoopnuHatsl Ha IpsMOii U IJIOCKOCTH




6.1 Koopaunatnas npsimast

6.2 JlexapTOoBbI KOOPJIMHATHI Ha MJIOCKOCTH
7 I'eomerpus

7.1 ['eomerpuueckue GUrypsl 1 UX CBOICTBa

7.2 TpeyronbHuK

7.3 MHOroyrojasHUKU

7.4 OKpY’>KHOCTb U KpyT

7.5 N3mepenne reoMeTpuueCcKuX BEJIUUUH
7.6 BekTopsl Ha m10CKOCTH
8 BeposiTHOCTB U cTaTHCTHKA
8.1 OrnucarenbHasi CTAaTUCTUKA
8.2 BeposiTHOCTB
8.3 KomOunaropuka
8.4 MHoxecTBa
8.5 I'padsr

YYEBHO-METOANYECKOE OBECIIEYHEHUME OBPA3OBATEJIBHOI'O
MNPOLECCA
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