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INOACHUTEJIBHASA 3AIIMCKA

B coBpemeHHOM MH(PPOBOM MHpE BEPOSTHOCTh M CTATUCTUKA MPUOOPETAIOT
BCE OOJIBITYIO 3HAYUMOCTh, KaK C TOUKH 3PCHHS MPAKTHYCCKUX MPHUIIOKEHUN, TaK
U UX POJU B 00pa3oBaHUU, HEOOXOAMMOM KaXKJIOMy 4elloBeKy. Bo3pacraer umcio
npodeccuil, mpu OBIAICHUH KOTOPHIMU TpedyeTcs xoporias 6a3oBasi MOATOTOBKA
B 00JIacTH BEpPOSTHOCTH W CTAaTUCTHUKH, TakKas TIOJATOTOBKA BaKHA IS
POAODKEHUS 00pa30BaHUs U JUIsl YCIEIIHON MPOPEeCCHOHATBHON Kaphephl.

Kax1p1il 4eroBeK MOCTOSIHHO MTPUHUMAET PEIICHHsI HA OCHOBE MMEIOIIHNXCS Y
HEro JaHHBIX. A 1JI1 000OCHOBAaHHOT'O MPUHSTHUS PEIICHUS B YCIOBUSAX HEJOCTATKa
WM M30bITKAa MHPOpPMAIIMH HEOOXOIUMO B TOM YHCJIE XOpOIIo chOpPMUPOBAHHOE
BEPOSITHOCTHOE U CTATUCTHYECKOE MBIIIIICHHE.

NMeHHO 10o3TOMYy OCTpO BCTajga HEOOXOAUMOCTh c(opMUpOBaTH ¥y
oOy4aronuxcst GyHKIIMOHATIBHYIO IPAMOTHOCTD, BKITIOUYAIOIIYIO B ce0s1 B KAUeCTBE
HEOTHEMJIEMOM  COCTABJISIIONICH  YMEHHME  BOCIPUHUMATh U KPUTHYECKHU
aHAIM3UPOBaTh UH(MOPMAIIUIO, MIPEACTABICHHYIO B Pa3IMYHBIX (popMax, IOHUMATh
BEPOSTHOCTHBIA XapaKTep MHOTHX pPEATbHBIX IIPOIECCOB M 3aBUCHMOCTEH,
MIPOU3BOINTH MPOCTEHIIHE BEPOSATHOCTHBIC PACUETHI.

3HaKOMCTBO B y4eOHOM Kypce C OCHOBHBIMH MpPUHIIUIIAMU cOOpa, aHAIN3a U
MPEACTABICHUS JTAHHBIX W3 Pa3M4yHBIX cdep KU3HU OO0IIecTBa M roCyJapcTBa
npuoOuiaeT oOydalImmxcsd K OOUIECTBEHHbIM UHTepecaMm. M3ydeHHne OCHOB
KOMOWHATOPUKH pa3BUBAaCT HABBIKA OpraHU3alMM Tiepebopa W mojacuéra ducia
BapUAHTOB, B TOM YHUCJIC B MIPUKJIAIHBIX 3a/1adyaX. 3HAKOMCTBO C OCHOBAMH TCOPUH
rpadoB co3maét MaTeMaTUuecKuil pyHIaMeHT Jisi GOPMUPOBAHUST KOMITIETCHIIUM B
obnactTu UHPOPMATUKH U MUGPPOBBIX TeXHOJOTHH. [Ipy M3yuyeHWH CTAaTUCTUKHU U
BEPOATHOCTH OOOTAIAIOTCS TMPEACTABICHUS OOYJarOIMIMXCS O COBPEMEHHOMN
KapTHHE MHpa M METOJaX €ro MCCIeIOBaHusA, (HOPMUPYETCS MOHUMAHWE POJIU
CTaTUCTUKU KaK UCTOYHUKA COIMATIBHO 3HAYMMOUN MHGOPMAIIMH U 3aKJIaIbIBAIOTCS
OCHOBBI BEPOSITHOCTHOTO MBIIILJICHUS.

B COOTBETCTBMM C MaHHBIMU IEISIMH B CTPYKTYpE MPOTPaMMBbI Y4eOHOTO
Kypca «BeposTHOCTh U CTATHCTHUKA» OCHOBHOTO OOIIEr0 00pa3oBaHUs BBIICICHBI
CIIEyIOIIne Coaep)kaTeabHO-MeTonndeckue tuHuu: «llpencraBinenne JaHHBIX U
omucatelibHas CTAaTUCTUKa», «BepoATHOCTH», «DIEMEHTHI KOMOWHATOPUKI,
«BBenenue B Teopuro rpadoBy.

Conepxanue mann «lIpencraBieHre TaHHBIX U OMHCATEIbHAS CTATHCTHKAY
CIIY’)KAUT OCHOBOM i1 (pOpPMHUPOBAHUS HABBIKOB pabOThI ¢ HWHQOpMairuei: oT
YTCHUS W WMHTEPIpPETalMu WHQPOPMAIHMK, TPEACTaBICHHOW B Ta0nWIax, Ha
nuarpaMMmax W Tpadukax, g0 cOopa, MpEeACTaBICHUS W aHAIW3a JaHHBIX C
WCITOJIb30BAHUEM CTATHCTHYECKUX XapaKTePUCTUK CPEIHUX W PACCEHBAHUS.
Pabotast ¢ naHHbIMH, OOydaroliMecs yd4aTcsi CUMTBIBaTb W WHTEPHPETUPOBATH



JIAaHHbIC, BBIABUTaTh, apryMEHTUPOBATh M KPUTUKOBATh MPOCTEHIINE THUIOTE3BI,
Pa3MBIIUIATh HaJl (paKTOpamH, BBI3BIBAIOIIMMH W3MEHUYHMBOCTb, U OIEHUBATH HX
BIIMSIHUE HA PACCMATPUBAEMbIE BEJTUYUHBI U IIPOLIECCHI.

WHTYyNTHBHOE TMPEACTABICHUE O CIy4alHOM HW3MEHUYMBOCTH, MCCICIOBAHHE
3aKOHOMEPHOCTEH W TEHACHUMN CTAHOBUTCS MOTHUBUPYIOLIEM OCHOBOW JUIS
W3YUYEHHS] TEOPUU BEPOSITHOCTEH. bonblOe 3HAYEHHE HMEKT NPaKTHUYECKUE
3a/1aHUs1, B YACTHOCTHU ONBITHI C KIIACCUYECKUMH BEPOSTHOCTHBIMU MOZEISIMHU.

[ToHsiTHE BEPOSATHOCTH BBOAMTCS KaK Mepa MPaBIOMOMO0OMS CIIy4aifHOTO
coopitusa. Ilpm wu3ydeHun y4yeOHOTO Kypca OOyYarolIUuecss 3HAKOMATCA C
MPOCTEUIIMMHA ~ METOJIAaMU  BBIYMCIICHUSI  BEPOATHOCTEM B CIIyYaWHBIX
HKCIEPUMEHTAX c PABHOBO3MOHBIMU AIIEMEHTAPHBIMU UCXO0/IaMHU,
BEPOSITHOCTHBIMU 3aKOHAMU, MO3BOJISIONIMMU CTaBUTh M PEIIaTh 00Jiee CIOKHbBIE
3amaud. B ydeOHbI Kypc BXOIAT HayajdbHbIE MPEJCTABICHUS O CIyYalHBIX
BEJIMYMHAX U UX YUCJIOBBIX XapaKTEPUCTUKAX.

B pamkax y4eOHOTo Kypca OCYIIECTBISETCS 3HAKOMCTBO OOYYAIOIIMXCS C
MHOKE€CTBAMU M OCHOBHBIMHU OIIEPALMSIMUA HaJ MHOKECTBAMHU, PacCMaTPUBAIOTCS
MpUMEPHI IPUMEHEHUS U1l PEUICHUs 3aJlad, a TAKXKE€ HCIOJIb30BaHUS B JIPYTHX
MaTeMaTHYECKUX Kypcax U YUeOHBIX MpeaMeTax.

B 7-9 knaccax usydaercs y4eOHBIM Kypc «BepoATHOCTh M CTaTHUCTHKA», B
KOTOpBIM  Bxonmatr paszgensl: «lIpencraBieHne AaHHBIX U ONKCATENbHAs
CTaTUCTHKa», «BeposTHOCTB», «DIeMeHThl KOMOWHATOpukn», «BBenenue B
Teoputo rpadoBy.

Ha usyuenue yueOHOTO Kypca «BeposiTHOCTh U CTaTUCTHKa» oTBOAUTCS 102
yaca: B 7 kiacce — 34 daca (1 ygac B Hemenmo), B 8 kimacce — 34 daca (1 ygac B
Heneno), B 9 kiacce — 34 gaca (1 gac B Heneo).



COJEPXAHUE OBYUYEHUA
7 KUIIACC

[IpencraBienue NaHHBIX B BUAE TaOIUI, Auarpamm, rpadukoB. 3aroJIHEHHE
Ta0NWI, YTCHWE M TIOCTPOEHUE JuarpamMMm (CTOJOMKOBBIX (CTONOYATHIX) U
KpYyroBbIx). UTeHue rpadukoB peaabHbIX MpoieccoB. M3pneuennue nupopmanuu u3
Jarpamm H TabJuIl, UCTIOIb30BaHUE U MHTEPIIPETALUS JaHHBIX.

OnucartenbHasi CTaTUCTUKA: cpefHee apudMeThyecKoe, MeIHuaHa, pa3Mmax,
HaumOoJIblIIeE M HAaUMEHbIIEE 3HAUYCHUS HaOOpa YHCIOBBIX JaHHBIX. [Ipumepbl
CIIy4ailHOM U3MEHYUBOCTH.

CrydaifHbIil SKCIIEpUMEHT (OMBIT) U clydaiiHoe coObiTue. BeposiTHOCTh U
yacToTa. PoJb MamoBEpOATHBIX U MPAKTUYECKH JOCTOBEPHBIX COOBITUN B MPUPOJIE
u B obmiectBe. MoHeTa 1 UrpajibHasi KOCTb B TEOPUU BEPOSTHOCTEH.

I'pad, BepmmHa, pebpo. Crenenp BepumuHbl. Yucio pébep u cymmapHas
creneHb BepmuH. [IpencraBnenue o cBszHoctu rpada. Llemn n nukinsl. Iyt B
rpadax. O0xon rpada (diiepoB myth). lIpeacraBieHue o0 OpPUEHTUPOBAHHOM
rpage. Pemenue 3agad ¢ noMouibio rpagos.

8 KUIACC

[IpencraBienne NaHHBIX B BUE TaOIMI], TUarpamMmm, rpaduKoB.

MHOX€ECTBO, 3JIEMEHT MHOXECTBAa, NOJAMHOXeCTBO. Omnepaunu Haj
MHOKECTBaMU: 00bEIUHEHHE, MepecedeHue, AomnonHeHue. CBoiicTBa omnepauui
HaJl MHOXKECTBAMM: TEPEMECTHUTENIbHOE, COYETaTEeNbHOE, pPaCHpPeeIUTENbHOE,
BKIIOUYeHUs. Vcnonb3oBaHWe TpaUUyecKOro NpPECTaBICHUS MHOXKECTB s
OMMCaHUS PeaJIbHbIX MPOLIECCOB U SIBIICHUM, P PELUICHUHU 3a/a4.

W3mepenne paccerBaHMs JaHHBIX. J(Hcrepcus U CTaHIAPTHOE OTKIIOHEHWE
YHUCJIOBBIX HA0OPOB. /lnarpamMma pacceuBaHusl.

DJieMEeHTapHble COOBITUS chaydaiiHoro ombiTa. CiyyaliHble COOBITHS.
BepositHoctit  coObITHil.  OnbITBl ¢ PAaBHOBO3MOXKHBIMH — DJIEMEHTApHBIMU
coObrTusiMu. CiryuyaiiHblii BBIOOp. CBsI3b MEXKIy MaJOBEPOSTHBIMHU M MPAKTHUECKH
JIOCTOBEPHBIMU COOBITHSIMHU B TIPUPOJIE, OOIIECTBE U HAYKE.

HepeBo. CBOICTBa JEpEBbEB: €AUHCTBEHHOCTh TIyTH, CYIIIECTBOBAHUE
BUCSYEH BEPIIMHBI, CBS3b MEXK]Y YUCIOM BepIIMH M yucioM pedep. Ilpasuiio
yMHOXeHUs. Pemienue 3aia4 ¢ momoipto rpados.

[IpotuBomnomnoxueie cobbiTusA. Juarpamma Oiinepa. OObenuHeHHE U
nepeceyeHne coObiTuii. HecoBmecTHpie  coObiTusi. dopmyna  crnoxeHus
BEPOSITHOCTEW. YCJIOBHAsi BepOATHOCTh. l[IpaBuwio ymHoOxeHus. HesaBucumble
coobrTus. Ilpencrapnenue skcrepuMeHTa B BUJe JAepeBa. Pemienue 3amad Ha



HAXOXKJEHUE BEPOSITHOCTEH C TOMOIIBIO JIepeBa CIYy4YalHOIO SKCIEPUMEHTA,
auarpamm Dunepa.
9 KIIACC

[IpeacraBnenre JaHHBIX B BuAe TaOmUI, AuarpamM, TIpaduKoB,
UMHTEpHpeTanus JaHHbIX. UTeHue u noctpoeHue Tabiaul, nuarpamMmm, rpaukoB Mo
pEeaIbHbIM JAHHBIM.

[TepectanoBku u daktopuan. CoueTaHus U YUCIIO COYETaHUNA. TpPEeyrobHUK
[Tackains. Pemenne 3a1a4 ¢ MCHOJIb30BaHUEM KOMOMHATOPUKH.

['eomeTrpuueckass BeposITHOCTb. CiydailHbI BbIOOp TOYKM M3 (QUIYpBl Ha
IIJIOCKOCTH, U3 OTPE3Ka U U3 1YI'M OKPYKHOCTH.

HcnbiTanne. Yenex m Heyaada. Cepuss MCHBITAHHM 1O MEPBOTO ycrexa.
Cepust ucnbiTanuii bepHymin. BeposTHOCTH COOBITHII B CEpUU MCHBITAHUMN
bepnyun.

CrnyudaliHas BeIMYMHA U PACIPENCIICHHE BEpPOSTHOCTEW. MaremaTudeckoe
oxumanue U gucnepcus. I[Ipumepbl  MaTeMarM4ecKoro  OXHUAAHUSA KAk
TEOPETUYECKOTO CPEIHEr0 3HAYEHUs BEJIIMYMHBL. MaTeMaTndecKoe OXKWIAHHUE U
JOUCIIEPCHST  CIyYalHOW BEJIIMYHMHBI «YHCIO YCIEXOB B CEPUHM HCIIBITAHUU
bepnyum».

[Tonsitue o 3akoHe OonpImIMX yucen. M3MepeHne BEeposSTHOCTEH ¢ MOMOUIbIO
yacToT. Ponb 1 3HaUeHe 3aK0Ha OOJIBIINX YUCEN B IPUPOJIE U OOILIECTBE.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHHA ITPOI'PAMMBI
YYEBHOT'O KYPCA «BEPOATHOCTbD MU CTATHUCTHUKA» HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

JInuHoCTHBIE Ppe3yJbTaThl OCBOCHHS TIPOrpaMMbl y4eOHOTO Kypca
«BeposITHOCTh U CTAaTUCTUKA» XapaKTEPU3YIOTCS:

1) naTrpuoTHYecKOe BOCIMTAHME:

MPOSIBICHUEM MWHTEpeca K TMPOIUIOMY W  HACTOSAMIEMY POCCUHCKOM
MaTeMaTUKH, LEHHOCTHBIM  OTHOIIEHWEM K  JIOCTHXKEHHUSIM  POCCHMCKUX
MAaTEMATHUKOB M POCCHMCKOM MaTEMAaTHYECKOM IIKOJbI, K MCIOJIb30BAHUIO ATHUX
JIOCTHKEHUM B IPYTUX HayKaX U MPUKIAAHBIX cepax;

2) rpaxaaHCKoe U JyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

TOTOBHOCTBIO K BBIIOJHEHUIO 00S3aHHOCTEN Ipak/laHWHA U peau3aliil ero
npaB, TMpPEJICTABJICHUEM O MATEeMaTUYECKUMX OCHOBaxX (yHKIIMOHUPOBAHUS
Pa3JIMUHBIX CTPYKTYp, SIBICHUN, MPOILEAYP TPa’KJaHCKOTO oOlecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K OOCYKICHHUIO STUYECKUX MPOOJIeM, CBI3aHHBIX
C MPAaKTUYECKUM NPUMEHEHHEM JOCTHUKEHUW HAyKH, OCO3HAHHEM Ba)XHOCTH
MOPaJIbHO-3TUUYECKUX TPUHIIUIIOB B ICSTEILHOCTH YUEHOTO;

3) Tpy10BO€ BOCIIUTAHME:

YCTAHOBKOM Ha aKTUBHOE Yy4YacTHE B PEIICHUU NPAKTUYECKUX 3ajad
MaTeMaTUYECKOW HAaIMpPaBICHHOCTH, OCO3HAHUEM BaXHOCTH MaTEMAaTHYECKOIO
oOpa3oBaHUs Ha TPOTSHKEHUM BCEW JKM3HM JIJISl YCTENMIHON MNpodeccruoHaTbHOM
JIEATEIIBHOCTH W Pa3BUTHEM HEOOXOIUMBIX YMEHHM, OCO3HAHHBIM BBIOOPOM U
MOCTPOCHUEM UHJIUBUIYAIBHOW TPACKTOPUU 00pa30BaHUSI U KU3HEHHBIX MIAHOB C
y4€TOM JIMYHBIX MHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) 3cTeTn4ecKoe BOCIIUTAHUE:

CIIOCOOHOCTBIO K OMOILMOHAJIBLHOMY M  3CTETUYECKOMY  BOCIPHUATHIO
MaTeMaTHYeCKNUX OOBEKTOB, 3ajiad, PEUICHUM, pPacCYXKIECHUM, YMEHHUIO BHUIEThH
MaTeMaTHYECKHE 3aKOHOMEPHOCTH B UCKYCCTRBE;

S) HeHHOCTH HAYYHOI'0 NTO3HAHMSA:

OpUEHTAlMe B JACSATEIbHOCTH HAa COBPEMEHHYIO CHUCTEMY HAay4YHBIX
MpECTaBICHUM 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS UeJIOBEKa, MPUPOJIbI U
oOliecTBa, MOHMMAaHUEM MAaTEMaTUYECKOW HaykKH Kak cQepbl YelloBeueCcKOin
JEATEIIbHOCTH, JTANOB €€ Pa3BUTHUS W 3HAUMMOCTH ISl Pa3BUTHUS ITUBWIIM3AIINU,
OBJIQJICHUEM SI3BIKOM MATEMATHUKH M MAaTeMaTUYECKOW KYJIbTYpOM KakK CpeICTBOM
MO3HAHUS MHpPA, OBJAJECHUEM MPOCTEUIIMMHU HaBBIKAMU HCCIIEIOBATEIbCKON
JEATEIIbHOCTH;



6) ¢usmueckoe BocnuTtanue, GopmMHupoBaHHMEe KYJbTYPbl 310POBbS H
IMOUMOHAJIBLHOIO 0JIArONOJIYYHs:

FOTOBHOCTBIO TMPUMEHSTh MATEMAaTHUYECKUE 3HAHUS B HMHTEpEcax CBOETO
3I0pPOBBsl, BEICHHS  3J0pPOBOrO  00pa3a JKM3HU  (30pOBOE  TUTAHUE,
cOQIaHCUPOBAHHBIM PEXUM 3aHATHA W OTHABIXa, pErysapHas ¢uznueckas
aKTUBHOCTb), C(OPMHUPOBAHHOCTHIO HaBbIKa PeQICKCUM, MPU3HAHHEM CBOETO
MpaBa Ha OMIMOKY M TaKOTO e IIpaBa JIPyroro 4yeaoBeKa;

7) 3K0JI0OTHYeCKOe BOCIIMTAHME:

OpHUEHTALIMEN HA MPUMECHEHUE MAaTEMATUYECKUX 3HAHWUW I PELICHUA 3a]a4
B 00JIaCTH COXPAHHOCTH OKPYXAIOIIeH Ccpelbl, IJIaHUPOBAHUSI MOCTYIKOB U
OLCHKM WX BO3MOXHBIX MOCJEICTBUM JJI1 OKPYXKAIOWIEH CPENbl, OCO3HAHUEM
1J100aJIbHOTO XapaKTepa SKOJOTHYECKUX MTPOOIeM U IMyTeH UX PEeIICHNUS,

8) ajanranus K U3MEHAIMMCSH YCJIOBHSAM COLUMAJIBLHOM M NMPUPOIHOM
cpeabl:

TOTOBHOCTBIO K JCHUCTBHUSIM B YCJIOBHUAX HEONPEHACIEHHOCTH, ITOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH YE€PE3 MPAKTUUECKYIO AEATEIbHOCTh, B TOM YHUCIIE
YMEHHUE YUYUThCS Yy JPYTUX JIOJICH, MPUOOpETaTh B COBMECTHOH JEATEIbHOCTH
HOBBIC 3HAHUS, HABBIKM U KOMIICTCHIIMU U3 OIbITA JPYTHX;

HEOOXOJMMOCThIO B (DOPMHUPOBAHMM HOBBIX 3HAHWH, B TOM YHCIE
bopMyIMpOBaTh WS, IIOHITHS, TUIIOTE3bl 00 00BEKTAX U SBJICHUSAX, B TOM YHUCIIC
paHee HEU3BECTHBIX, OCO3HaBaTh JACHUIMTHI COOCTBEHHBIX 3HAHUH U
KOMITETEHTHOCTEW, IUIAHUPOBATH CBOE PA3BUTHE;

CIIOCOOHOCTBIO ~ OCO3HABaTh  CTPECCOBYIO  CHUTYaIllMl0, BOCIPUHUMATH
CTPECCOBYIO CHUTYallMI0 KakK BBI30B, TPEOYIOIIUMN KOHTPMEp, KOPPEKTHUPOBATH
MPUHUMAEMbIC PEIICHUS W JeHUCTBUA, (OPMYJIMPOBATh M OICHHBATh PHUCKH HU

MOCJIeNICTBUS, POPMUPOBATH OIIBIT.
METANPEAMETHBIE PE3YJIbTATBI

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIE 1eiiCTBUSA

ba3oBble Jiornueckue aeicTBUA:

e BBIBILITh U XapaKTEPU30BaTh CYIIECTBEHHbIC MPU3HAKKM MATEMATHUYECKUX
OOBEKTOB, TOHSATUH, OTHOIIEHUH MEXIYy MOHATUAMHU, (HOPMYJIUPOBATH
ONMpeNeNeHusl  MOHATHM, YCTaHABIMBAaTh  CYIIECTBEHHBIM  MpU3HAK
KJaccu(ukanmy, OCHOBaHUA Uil OOOOIIEHUS U CPaBHEHUS, KPUTEPUU
MIPOBOJIMMOTI0 aHAJIN3a;

e BOCHOPUHUMATH, (OpPMYIHpOBaTH U  NPEOOPa3OBHIBATH  CYXKICHUS:
yTBEpAUTENIbHbIE W OTpULATENbHbIE, €AMHUYHbIC, YacTHbIE U OOIIue,
YCIIOBHBIE;



BBISBJISITh ~ MAaTEMAaTUYECKUE  3aKOHOMEPHOCTH,  B3aMMOCBA3M U
OPOTUBOpEUMs] B (pakTaxX, JaHHBIX, HAOJIOJEHUSAX U YTBEPKACHUIX,
npejiaraTe KpUTEPUH JJIs BBISIBIICHUS 3aKOHOMEPHOCTEN U IPOTUBOPEUMIL;
JenaTh BBIBOJABI C HCIOJIb30BAHMEM 3aKOHOB JIOTMKH, JEAYKTHUBHBIX H
VMHIYKTUBHBIX YMO3aKJIFOUEHHI, YMO3aKIFOUEHHI 110 aHAJIOTUH;

pa3bupath 10Ka3aTeabCTBA MATEMAaTUYECKUX YTBEP)KIECHUHN (IIpsIMbIE U OT
IPOTUBHOI0), MPOBOJUTH CAMOCTOSITEILHO HECIIOXKHBIE JI0KA3aTeIbCTBA
MaTeMaTHYeCKUX (akTOB, BBICTPAUBATH APTYMEHTALMIO, MPHUBOJIUTH
IpUMEPBI U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCY K ICHUS;
BbIOMpaTh CMOCO0 pemieHuss y4eOHOM 3amadu (CpaBHHBATh HECKOJIBKO
BapMAaHTOB pElICHUs, BBIOUpAaTh Haubojee MOAXOMAUIMN C yd€ToM
CaMOCTOSITENILHO BBIJICIEHHBIX KPUTEPHUEB).

ba3oBble ucciieioBare/ibCKHe JAeiiCTBUSA:

WCITOJIB30BaTh BOTIPOCHI KaK HCCIEAOBATEIIbCKUH WHCTPYMEHT IO3HAHUSA,
dbopMyapoBaTh BOMPOCHl, (UKCUPYIOIIME MPOTUBOPEUHE, MpoOIemMy,
CaMOCTOATENILHO YCTAaHaBJIUBaTh KMCKOMOE M JIlaHHOE, (HPOPMUPOBATH
TUIO0TE3Y, aprTyMEHTUPOBATh CBOIO TIO3UIUIO, MHEHHUE;

IPOBOJAUTH IO CaMOCTOSATEIBHO COCTABICHHOMY IUIAHY HECIIOXKHBIH
IKCIIEPUMEHT, HEOOJIBIIIOE UCCIEIOBAHUE M0 YCTAHOBICHUIO OCOOEHHOCTEH
MaTeMaTHYECKOro 00bEKTa, 3aBUCUMOCTEH 00OBEKTOB MEX Ty COOOMH;
CaMOCTOATENHHO (POPMYIHUPOBATH 00OOIEHUS U BBIBOJIBI M0 pe3yjbTaTam
NPOBEAEHHOTO HAOIIOACHUS, HMCCIEAOBAHUSA, OIECHUBATH JOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJbTaTOB, BEIBOJIOB U 0000IICHMI;

MPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE TMPOIECCa, a TaKKE BBIIIBHTATH
MIPEATNOJIOKEHUS O €r0 Pa3BUTHUN B HOBBIX YCIIOBHUSIX.

Pabora c nndopmanueii:

BBISIBIIATh HEIOCTATOYHOCTh M HM30BITOYHOCTh HWH(POPMAIMH, TaHHBIX,
HEOOXOUMBIX JIJISl peUIeHUs 3a1a4u;

BBIOWpATh, aHATU3UPOBATH, CHUCTEMATU3UPOBATh U UHTEPIPETHPOBATH
uH(OPMAITUIO PA3TUYHBIX BUIOB M (JOPM IIPEICTABIICHNUS,

BBIOWpATh (GOpMY TMpEACTaBICHUS WHPOPMANMA U WIUTFOCTPUPOBATH
peniaemMble 3aJayd  CXeMaMH, JuarpaMmamMu, HWHOM Trpapukod Hu uX
KOMOMHAIIMSIMHU;

OIICHMBATh HAAEKHOCTh HMH(OpPMAIUK 1O KPUTEPHSM, MPEATIOKECHHBIM
yauTeseM uin chOpMyITHPOBAHHBIM CAMOCTOSITEIIBHO.

KoMMyHUKaTHBHBIC YHMBEpPCAJIbHbIC Y4eOHbIE 1eHCTBHS:

BOCIIPUHUMATDL U (pOpMy.HI/IpOBaTB CYXXKACHUSA B COOTBCTCTBUU C YCIOBUAMU
H neiisiMm 06H_I€HI/I$[, SICHO, TOYHO, I'PaMOTHO BbIPAKaTb CBOIO TOUYKY 3PCHUA



B YCTHBIX M MHCHBMEHHBIX TEKCTaX, JAaBaTh MOSICHEHUS MO XOJy pEeLIEHUs
3a/1a4yi, KOMMEHTHUPOBATh MOJyYEHHBIN PE3yJIbTaT;

B XOJIe 00CYKJIeHUSI 3a/1aBaTh BOMPOCHI M0 CYLIECTBY OOCYKJ1aeMON TEMBI,
npo0JieMbl, perraeMoil 3ajaun, BbICKa3bIBaTh HJIEU, HAICIEHHBIE HA MOMCK
pELICHUs, COIOCTAaBIATh CBOM CYXIEHUS C CYXKICHUAMH JIPYTUX
YYaCTHUKOB AHAJIOra, OOHApYKUBaTh pa3jiM4ve U CXOJCTBO IMO3UIIMMA, B
KOppEeKTHOU GopMe hopMyTupoBaTh pa3HOTIACHs, CBOM BO3PAKEHHUS;
IOPEACTAaBIATh  PE3YJNbTAThl  PELICHUs 3a/1auu, AKCIIEPUMEHTA,
UCCJIEIOBAHUS, IPOEKTA, CAMOCTOATEIBHO BEIOMPATH (POPMAT BBICTYIUICHHUS
c y4€TOM 3aj1a4 Mpe3eHTAMU U OCOOCHHOCTEN ayAuTOpUU;

NOHMMATh U UCHOJB30BaTh MPEUMYIIECTBA KOMAaHAHON U MHAUBUIYyaJIbHOM
paboThI IIPU PEIICHNN YYEOHBIX MaTEMaTHUECKHX 3a]1ay;

NPUHUMATh LEJIb COBMECTHOM JAESITENbHOCTH, IUIAaHUPOBATH OPraHU3ALUIO
COBMECTHOM paboOThl, pacnpenensarb BHAbI pabOT, JIOroBapUBATHCA,
o0CyKaaTh MPOLECC U Pe3ynbTaT paboThl, 0000IIaTh MHEHUSI HECKOIBKUX
JIIOJICH;

y4acTBOBaTh B TpymnmoBbIX ¢dopmax paboTel (00CyxkaeHusi, OOMEH
MHEHUSMH, MO3TOBBIE IITYPMbI U JPYTHUE), BBIIOJIHATH CBOIO YaCTh paOOThI
U KOOPIMHHMPOBAaTH CBOU JEUCTBHS C JPYIMMHU WIEHAMH KOMAaHJbI,
OLIEHMBaTh KAayeCTBO CBOEro BKJIaJa B OOLIMI MPOAYKT MO KPUTEPHSIM,
c(OpMyJIMPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUSI.

PeryasiTuBHbIC YyHUBEpPCAJIbHbIC Y4eOHbIE 1eliCTBUS

Camoopranusanus:

CaMOCTOSITEJIbHO COCTaBJISITh IUIAH, aITOPUTM PEIICHUsS 3a7adyu (WU €ro
4acTh), BBIOMpaATh CIOCOO pEIICHUS ¢ YYETOM HMEIONIUXCS PECypCOB M
COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHpPOBaTh U KOPPEKTUPOBATH
BapUAHTHI pEIICHUN C Y4ETOM HOBOM MH(MOPMAITUH.

CaMOKOHTPOJIb, SMOLMOHAJIBbHBIM HHTEJJICKT:

BJIAJIETh CIIOCOOAMM CaMOIIPOBEPKH, CAMOKOHTPOJIS ITPOLIECcCa U pe3yJibTaTa
peleHns MaTeEMaTUIEeCKOM 3a/1a4u;

IPEABUAETH TPYAHOCTH, KOTOPBIE MOI'YT BO3HUKHYTh IIPU PELICHUU 3a1a4H,
BHOCUTH KOPPEKTUBBI B ACSATEIBHOCTh HA OCHOBE HOBBIX OOCTOSATENLCTB,
HaWJIEHHBIX OIUOOK, BBISIBICHHBIX TPYIHOCTEH;

OLICHUBATh COOTBETCTBUE PE3yJIbTaTa ACIATEIBHOCTU OCTABICHHOM €A U
YCIOBUSIM, OOBSCHATh NMPUUYMHBI JOCTHXKEHUS WM HEJOCTHKEHUS IIelu,
HAXOAUTh OIUOKY, 1aBaTh OLIEHKY TPUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATBI



K xoniy oOyuenus B 7 kjacce oOy4aroUIMiiCs MOJYYHUT CIIEIYIOUTUE
MIPEIMETHBIE PE3YJIbTATHI:

Yurare wH(OpMAIMIO, TMPEACTABICHHYI0 B TaOnWIax, Ha JguUarpaMMax,
NPEACTaBIATh JAaHHbIE B BUJE TaOJMIl, CTPOUTH JUArpaMMbl (CTOJIOMKOBBIE
(cTosibyaThie) M KPYyroBhI€) 10 MAaCCHBaM 3HAYCHUH.

OnucelBaTh W HMHTEPHPETUPOBATH  pEAIbHBbIE  YHUCJIOBBIE  JIAHHBIE,
MpECTaBJICHHbIC B TA0JMUIIAX, HA JUarpaMMmax, rpadukax.

Hcnonb30BaTh AJisi ONKCAHUSI JTAHHBIX CTATUCTUYECKHUE XAPAKTEPUCTHUKU:
cpenHee apupMeTHyecKoe, MeJMaHa, HauOoJblllee U HAaUMEHbIEEe 3HAYCHUS,
pasMax.

MMeTs mpencraBieHUE O CIy4alHOM HM3MEHYMBOCTHM HA IIpUMEpax IIEH,
(GU3NYECKUX BEJIMYUH, aHTPOMOMETPUYECKUX IAHHBIX, UMETh MPEACTABICHUE O
CTaTUCTUYECKON YCTOMYHUBOCTH.

K xoniy oOyuenus B 8 kiacce oOydYarOmIMiiCs TOJNYYHUT CIETYIOIIHNE
IIPEIMETHBIE PE3YJIIbTATHI:

N3Bnekath W mpeoOpa3oBbIBaTh HHQPOpPMAIUIO, MPEACTABICHHYIO B BHJIEC
Tabnul, quarpamm, rpadukoB, MPEACTABISATh JaHHBIC B BUJE TaOJIMII, TUATPaAMM,
rpaduKoB.

OnuceiBaTh JaHHBIE C TOMOIIBIO CTATUCTUYECKUX ITOKA3aTEIEH: CpEeIHHUX
3HAYCHUHN U Mep paccenBaHus (pa3max, JUCTIEPCUS U CTAaHAAPTHOE OTKJIIOHECHHE).

HaxoauTh 4acTOThl YMCIOBBIX 3HAYEHUM U YaCTOTHI COOBITHM, B TOM YHUCIE
10 pe3yJibTaTaM U3MEpPEHU U HaOJIOICHUH.

HaxonuTh BEpOATHOCTH CIydalHBIX COOBITUH B OMBITAaX, 3Has BEPOSTHOCTH
AJIEMEHTApHBIX COOBITUI, B TOM UYHCIE B OMBITaX C PaBHOBO3MO>KHBIMU
AJIEMEHTAPHBIMU COOBITUSIMH.

Hcnonb3oBaTh rpaduueckue MOJACIH: JAEPEBO CIYyYAHOTO SKCIEPUMEHTA,
JarpaMMsbl Dilliepa, YuciaoBas npsmasi.

OnepupoBaTh MOHSATUSMH: MHOECTBO, IOAMHOKECTBO,  BBINIOIHATH
omepalid HaJ MHOXECTBaMHU: OOBEIWHEHWE, TIEpeceueHue, JOMOJTHEHUE,
MEPEUUCIIATH SJIEMEHTHI MHOKECTB, IPUMEHSTh CBOMCTBA MHOKECTB.

Hcnonb3oBaTh rpaduyeckoe Mpe/ICTaBICHUE MHOMXECTB M CBSI3EH MEXKITY
HUMU ISl OIMCAHUA MPOLIECCOB U SIBJICHUM, B TOM YKCJIE IIPU PELICHUM 3a1a4 U3
JIPYTUX YYEOHBIX MPEIMETOB U KYPCOB.

K xoHmy oOyuenus B 9 kJjacce oOydYaromuiicsi TOJYYUT CIICIYIOIINE
MPEIMETHBIE PE3YJIbTATHI:

M3Bnekath W mpeoOpa3oBbIBaTh HHQPOpMAIUIO, TPEICTABICHHYIO B
pa3NUYHBIX MCTOYHMKAX B BHJE TaONUWIl, nuarpamm, rpaukoB, MPEICTaBISATH
JTAaHHBIC B BUE TaOIUI, TUarpamm, rpad)uKoB.



Pemarp 3amaum oOpraHu3oBaHHBIM NEpPeOOPOM BApUAHTOB, a TaKKE C
UCIIOJIb30BaHNEM KOMOWHATOPHBIX IPAaBUII U METO/IOB.

Hcronb30BaTh ONUCATENbHBIE XaPAaKTEPUCTUKHU I MACCHUBOB YHCIIOBBIX
JAHHBIX, B TOM YHCJIE CPEJIHUE 3HAYEHUSI U MEPBI PACCEUBAHMS.

HaxonuTh 4acTOThl 3HAYEHUI M YacCTOThI COOBITHS, B TOM YHUCJE MOJIb3YSCh
pe3yJibTaTaMu NPOBEAEHHBIX U3MEPEHUN U HAOIIOIEHUH.

HaxoauTs BEpOATHOCTH CIIy4alHbIX COOBITUN B M3YYEHHBIX OIBITaX, B TOM
YHClie B OMBITaX C PAaBHOBO3MOXHBIMU 3JIEMEHTAPHBIMU COOBITHUSMHU, B CEPUSIX
VCIIBITAHUM JI0 TIEPBOTO YCIIEXa, B CEPUAX UCIIBITAHUNM bepHyIun.

NmMers mnpexncraBieHue O CIy4alHOM BEIWYMHE U O PaCIPEIEIICHUH
BEPOSITHOCTEN.

HNmeTs mnpencraBieHHE O 3aKOHE OONBIIMX YHUCET KaK O MPOSIBICHUU
3aKOHOMEPHOCTH B CIIy4allHON M3MEHUYMBOCTH U O POJIM 3aKOHA OOJBIINX YKCEI B
NpUPOAE U OOIIECTBE.



TEMATHYECKOE IINTAHUPOBAHUE

7 KIIACC
KoanuecTBO 4acoB
HaumeHoBaHue pa3iesioB U TeM JuekTpoHHbIE (HU(POBbIE)
Ne ni/m KonTpoJabHbIe
NMPOrpaMMbI Bceero oOpa3oBaTe/ibHbIE pecypchl
padoThI
bubnuoreka [{OK
I Tpencrasnenne nanHbIx 7 https://m.edsoo.ru/7f415fdc
bubmuoreka [IOK
2
Onucarenbhas cTaTHCTHKA 8 https://m.edsoo.ru/7f415fdc
bubnunoreka LIOK
3 C 7| 6
fyHaiias HSMEHIHBOCTD https://m.edsoo.ru/7f415fdc
bubnunoreka LIOK
4 B 4
BeJICHHC B TeopHio rpados https://m.edsoo.ru/7f415fdc
5 BeposTHOCTB M yacToTa Ciry4aitHOTO 4 bubmmnorexka HOK
cOOBITHSA https://m.edsoo.ru/7f415fdc
bub6nmorexa LIOK
6 00600 s 5 5 2
ODIHCHIE, CHCTEMATHSAII SHAHH https://m.edsoo.ru/7f415fdc
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2




8 KUIACC

KounvecTBO 4acoB
HanmeHnoBaHMe pa3aeioB U TeM JuiekTpoHHbIE (HUGPOBbIE)
Ne n/m KontposbHbie
NpOrpamMmbl Bcero o0pa3oBaTejibHbIE PeCypPChI
padoThI
bu6nmoreka [IOK
1 I1 7 4
poTopeive kypea / ktacea https://m.edsoo.ru/7€417fb2
) OnucarenpHas ctaTucTuka. PaccenBanue 4 bubnuorexa [IOK
JaHHBIX https://m.edsoo.ru/7f417{b2
3 MHOsKeCTEA 4 bubnunoreka LIOK
https://m.edsoo.ru/7f417{b2
4 BeposiTHOCTB cityuaifHOTO COOBITHS 6 bubmmorexa [IOK
https://m.edsoo.ru/7f417{b2
bubnuoreka [{OK
B 4
> BEJICHNC B TCOPHIO rpaoB https://m.edsoo.ru/7f4171fb2
. bubnuoreka [{OK
6 CrrysaitHbic CoOBITHS 8 https://m.edsoo.ru/7f4171fb2
bub6nmorexa LIOK
7 O0006111eH1E, CHUCTEMATH3A 3HAHUH 4 2
HHCHIE, CHETCMATHEAIIA SHAHHH https:/m.edsoo.ru/7t417fb2
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 2




9 KUIIACC

KosunuecTBO 4acos
HaumeHnoBaHue pa3/esioB U TeM DJiIeKTpoHHbIe (HU(POBHIE)
Ne ni/m KonTpoJbHbIe
NpOrpamMmbl Bcero o0pa3oBaTejibHbIE PeCypPChl
padoThI
bu6nmoreka [IOK
1 IT 8 4
OBTOpeHHE kypea © Kitacca https://m.edsoo.ru/7f41a302
bubmuoreka [{OK
2 4
DIEMCHTEI KOMOMHATOUKH https://m.edsoo.ru/7f41a302
3 I"'eoMeTpuueckast BEpOSITHOCTH 4 bubnnorexa [IOK
P P https://m.edsoo.ru/7f41a302
bubnunoreka LIOK
4 " b
CHBITARMA bEPHYJUIH 6 https://m.edsoo.ru/7f41a302
. bubnuorexa [IOK
> Cryuaitnas semmrmia 6 https:/m.edsoo.ru/7f41a302
bubmmoteka IIOK
6 O6odmenme, KoHTpO, 10 ! https://m.edso0o.ru/7f41a302
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 1







IHOYPOYHOE IIVTAHUPOBAHUME

7 KIIACC
KonuyecTBo yacos DJIeKTPOHHbIE
Ne n/n Tema ypoka KoHTpoJibHbIC mpposkIe
Bcero o0pa3oBaTte/ibHbIE
padoThI pecypenI
1 [IpencraBienue JaHHBIX B TaOJIUIIAX 1 bubmmorexa LIOK
https://m.edsoo.ru/863ec1{8
) [IpakTUueckue BIYUCICHUS 110 | Bbu6mmoteka [JOK
TaOJIMYHBIM JaHHBIM https://m.edsoo.ru/863ec324
3 W3Bnedyenune u HHTEpIIpeTaLIUs | bubnnorexa [JOK
TaOJIMYHBIX TaHHBIX https://m.edsoo.ru/863ec78e
4 [TpakTuyeckas padora "Tabmursr" 1
I'paduueckoe npencraBieHne JaHHBIX B
5 BII/:I),[[S) prFOBLIX,I)CfOJI6I/IKOBI>IXH 1 brbmmorexa [TOK
(cTONGHATHIX) MarpamM https://m.edsoo.ru/863ed18e
6 UreHue 1 NOCTPOEHUE AUATPAMM. | bubmuoreka [IOK
[Ipumeps! nemorpapuieckux guarpamm https://m.edsoo.ru/863ed602
bubnmnorexa [JOK
7 [Ipaktrueckas padota "J{uarpammer" 1 https://m.edsogru/S 63edT2e
g Yucnoseie HaOOpwI. CpenHee 1 bubnmnoreka [JOK
apudmeTnyeckoe https://m.edsoo.ru/863ed846
9 Yucnossle HaOopsl. CpenHee | bubmuoreka [JOK
apupmMeTHyecKoe https://m.edsoo.ru/863ed846
10 Menuana 9yucioBoro Habopa. 1 bubnuotexa [JOK
Y cTOHMYNBOCTE MEIHAHBI https://m.edsoo.ru/863edb3e
11 Meaunana 94iciIoBOro Habopa. 1




YV cTONYUBOCTh MEIUAHEI

12 [Tpaktuueckas padora "Cpenaue bubnmoreka [JOK
3Ha4YeHUs" https://m.edsoo.ru/863edcba
13 Haubomnpiiee 1 HanMeHbIIee 3HAUCHUS bubmuorexa [JOK
YHUCIIOBOr0 Habopa. Pazmax https://m.edsoo.ru/863ee07a
14 Haubosnbiiee u HaMeHblIee 3HAYCHUS
4yHCIIOBOro Habopa. Pazmax
15 HauGonbiiee u HauMeHbIlIee 3HAUCHUS
4yHCIIOBOro Habopa. Pazmax
KonTtponbsHas pabora mo Temam
16 "IlpencraBienne naugbeix. OnucareapHas bubnnorexa [IOK
P | ' https://m.edsoo.ru/863ee390
CTaTUCTUKA
bubnuoreka [{OK
1 .
! Ctytaiiiias H3MCHIHBOCT (MpHMEPb) https://m.edsoo.ru/863ee4bc
18 YacroTa 3Ha4eHU B MACCUBE JAaHHBIX bubmorexa HOK
A https://m.edsoo.ru/863ee69c
bu6mmoreka IIOK
19 r
PYTHHpOBKA https://m.edsoo.ru/863ee9d0
20 ['ucrorpammel
21 I'mcrorpammer bubmmorexa LIOK
https://m.edsoo.ru/863eeelc
2 [IpakTuueckas padora "Ciyuaitnas bubmuoreka [IOK
W3MEHYHUBOCTB" https://m.edsoo.ru/863eecc8
3 I'pad, Bepmuna, pedpo. [Ipeacrapnenue bubmuoreka [JOK
3aJauu C MOMOIIIBIO rpada https://m.edsoo.ru/863eef52
Crenenb (BaJIGHTHOCTD) BEpIIMHBL. Yuciao
N bubnuoteka [JOK
24 pédep u cymMMapHasi CTelieHb BEPILIUH.

Iens u nukiI

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




)5 Ienb u nuxi. I1yTs B rpade. | bubnmnoreka HOK
[IpencraBnenue o cBA3ZHOCTH rpada https://m.edsoo.ru/863ef236
26 [IpencraBienue 00 OpUEHTUPOBAHHBIX | bubnmoreka [JOK
rpadax https://m.edsoo.ru/863ef3b2
. . . bubnuorexa [{OK
27 CiyqaifHbIN OIIBIT U CITy4aiiHOE COOBITHE 1 hitps://m.cdsoo.ru/863cf4d4
BepositHOCTB M yacTtoTa coObITHS. Poib
)8 MaJIOBEPOATHBIX U IPAKTUYECKU | Bbu6mmoteka LJOK
JIOCTOBEPHBIX COOBITHI B IPUPOJIC U B https://m.edsoo.ru/863ef646
oOmecTBe
79 Momsera u urpanbHas KOCTb B TEOPUHU |
BEPOATHOCTEN
30 [TpakTuueckas padota "Yacrora | bubnnorexa [JOK
BbITIaZICHUS opJa" https://m.edsoo.ru/863ef8al
KonTponbnas pabota mo remam
" . bu6mmoreka IIOK
31 Cnyyvaiinast ©”3MEHUUBOCTb. [ padbl. 1
. https://m.edso00.ru/863f0186
BeposiTHOCTB ciydaiiHoro coObitus"
1 [ToBTOpEeHnue, 06061IEHNE. | bubnmnoreka [HOK
IIpencraBnenue qaHHBIX https://m.edsoo.ru/863efa24
13 [ToBTOpenue, 0606menne. OnucarenbHast | bubmuoreka [IOK
CTaTUCTHKA https://m.edsoo.ru/863efbaa
34 [ToBTrOpenue, 0600IeHNEe. BeposTHOCT | bubmuoreka [JOK
CIIy4aifHOTO COOBITHS https://m.edsoo.ru/863efecO
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34




8 KUIACC

KoauvecTBo yacoB DJIeKTPOHHbBIE
Ne n/n Tema ypoxa KoHTpoJibHbIE unppossIe
Bcero o0pa3oBaTe/ibHbIE
padoThI pecypenr

| [Ipeacrasnenue nanupix. OnucaresnbHas | bubnunorexa LIOK
CTAaTUCTHKA https://m.edsoo.ru/863f029¢

) Cnydaiinast u3MeH4YuBOCTh. CpenHue | bubmuoreka [IOK
4KCJIOBOro Habopa https://m.edsoo.ru/863f03fc

3 Cayuaiinble coObITHs. BeposTHOCTH 1 1 Bbu6mmoteka [JOK
YacCTOTHI https://m.eds00.ru/863f0578

4 Kiaccuueckue moaenu reopuu | bubmmoreka [JOK
BEPOATHOCTEN: MOHETA U UTPaJIbHAS KOCTh https://m.edso0.ru/863f076¢

bubnmnorexa [JOK
3 Orironeris ! hnps://m.edsoll.ru/863f0a50

bubmuoreka [IOK
6 Jlucnepeiti wcnosoro Kagopa ! https://m.edsofru/863f0a50

7 CrangapTHOE OTKIOHEHHUE YHCIOBOTO | bubmuoreka [IOK
Habopa https://m.edsoo.ru/863f0bfe

8 JlnarpaMMBbl paccerBaHUs 1 brbmmorexa [IOK
https://m.edsoo.ru/863f0eab

bubnuoteka [JOK
? MHOKECTEO, TOAMHOKECTEO ! https://m.edsogru/863f1 180

10 Omneparuu HaJ MHOKECTBAMH: 1 bubnmnoreka [JOK
o0beIuHeHre, IEPECeUeHHE, TOTIOTHEHNE https://m.edsoo.ru/863f143c

11 CaoiicTBa onepanuii HaJl MHOKECTBaMHU: | bubnmorexa [JOK

NEpEMECTUTCIILHOC, COYCTATCIILHOC,

https://m.edsoo.ru/863f1784




paciupeaciInTCIbHOC, BKIIIOYCHHUA

12 I'paduaeckoe nmpeacraBaeHne MHOKECTB bubmmorexa [IOK
P peA https://m.edsoo.ru/863f198¢
KontposnbHas paboTa mo temam
13 n n
Cratuctuka. MHOXeCTBa
14 DOnemenTapHbie coObITHsI. ClydaiiHbIe bubmmoreka [JOK
COOBITHS https://m.edsoo.ru/863f1dec
15 brnaronpusTcTByIoiue 3eMeHTapHbIE bu6nmoreka LIOK
coObITHs. BeposTHOCTH cOOBITHI https://m.edsoo.ru/863f1dec
16 brnaronpusiTcTBytoiue eMeHTapHbIe bubnunoreka LIOK
coObITHs. BeposiTHOCTH COOBITHIA https://m.edso0o.ru/863f172
OMBITH ¢ PABHOBO3MOKHBIMH
17 SJIEMEHTAPHBIMA COOBITHAMA. CIIydaliHbBIN Bubmiorexa HOK
p Y https://m.edsoo.ru/863f21ca
BBIOOD
OMBITHI ¢ PABHOBO3MOHBIMH
18 3JIEMEHTAPHBIMA COOBITHAMHA. CIrydaliHbIN Bubmiorexa IOK
p - Iy https://m.edsoo.ru/863f21ca
BBIOOD
ITpakTryeckas padota "ONbITH ¢
19 aBHOBO3MOXHBIMH DJIEMEHTAPHBIMU bubnuorexa [IOK
p p https://m.edsoo.ru/8631235a
coopITUAMA"
bu6nunorexa LIOK
20
Jlepeso https://m.edsoo.ru/863f2ade
CBoiicTBa AepeBa: €IMHCTBEHHOCTD IYTH,
21 C CCTBOBaIfI/Ie BHUCSYEH BEPIINHEI 031;2135 bubnnorexa [IOK
ym p . https://m.edsoo.ru/863f2bac
MEX/1y YMCIIOM BEpPILUH U YUCIOM pEdep
but6mmorekxa [IOK
22 I1
PaBHIIO yMHOMCHHA https://m.edsoo.ru/863f2cd8
23 [IpaBuino yMHOXEHUS bubnmoreka [JOK




https://m.edsoo.ru/863f2e36

bu6nmoreka [IOK
24 IT 1
POTHBOIIONIOKHOE COOBITHE https://m.edsoo.ru/863f2fSa
)5 Huarpamma Diinepa. O0beAMHEHUE U 1 bubnmnoreka HOK
nepeceueHne coObITUI https://m.edsoo.ru/863f3214
26 HecoBmectHbie coObiTHsI. DopMyna 1 bubmuorexa [{OK
CJIO’KEHUSI BEPOSITHOCTEN https://m.edso0o.ru/863f3372
7 HecoBmecthbie coObiTusi. @opmynna | bubmmoreka [JOK
CJIO’KEHUS BEPOSITHOCTEN https://m.edsoo.ru/863f3764
[IpaBuI0 YMHOXKEHUS BEPOSTHOCTEM.
28 VYcnoBHas BeposiTHOCTh. HezaBucumbie 1 bubmmorexa [IOK
p ’ https://m.edsoo.ru/863f38ae
COOBITHS
[IpaBmii0 yMHOKEHUS BEPOITHOCTEH.
bubmuoreka [{OK
29 VYcnoBHas BeposATHOCTh. HezaBucnumbie 1
https://m.edso00.ru/863f3b06
cOOBITHS
IIpencrasnenue Ciry4aitHOro 3KCIEpUMEHTa bubmmnoreka HOK
30 1
B BUJIE IEpEBa https://m.edsoo.ru/863f3cbe
31 [IpencraBnenue ciryq4ailHOroO 3KCIEPUMEHTA | bubmmnoreka HOK
B BUJIE JIEpeBa https://m.edsoo.ru/863f3£20
3 IToBTropenue, o6o0menue. [Ipencrasnenue | bubmuoreka [IOK
JaHHBIX. OnucaTenbHas CTaTUCTUKA https://m.edso0o.ru/863f4128
bubnunorexa LIOK
I1 I 1
33 optopetthe, oboduere. Tpaget https://m.edsoo.ru/863f4312
KonTponbHas paboTa mo Temam
34 "Cnyyvaiinble coObITHS. BeposTHOCTS. 1
I'pacer"
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9 KUIIACC

Crny4aiiHblil BBIOOp TOUKH U3 (PUTYpHI HA

KoanuectBo yacos DJIeKTPOHHbIE
ungpoBbie
Ne ni/m Tema ypoka KonTpoJibHbIe p
Bcero o0pa3oBaTe/ibHbIE
padoThI
pecypcsbl
1 [IpencraBnenue 1aHHBIX 1 bubmmorexa LIOK
pedt A https://m.edsoo.ru/863f47ea
bubnunoreka LIOK
2 OnucarenpHas CTaTUCTHUKA 1
https://m.edsoo.ru/863f47ea
3 Orneparuy HaJ, COOBITUAMU 1
4 He3aBucumocTs coOBITHI 1
bubmuoreka [IOK
5 Komb6unatopHoe npaBuio yMHOKESHHUS 1
https://m.edsoo.ru/863f4e16
6 ITepecranoBku. @akropuan. Couyeranus u | bubmuoreka [IOK
YHUCIIO COYETaHUN https://m.edsoo.ru/863f4e16
bu6mmoteka IIOK
7 Tpeyronsuuk [Tackans 1
peyT https://m.edso0.ru/863f5014
[TpakTudeckas pabota "Beruncnenue
2 BEPOSITHOCTEN C UCIIOIB30BAHUEM | bubmmnoreka HOK
KOMOWHATOPHBIX (YHKIUH 3JIEKTPOHHBIX https://m.edsoo.ru/863f5208
Tabaur"
I'eomeTpuueckast BEpOSITHOCTb.
9 Crny4aiiHblii BBIOOp TOUKH U3 (PUTYPHI HA | bubmuoreka [JOK
IUIOCKOCTH, U3 OTPE3Ka, U3 AyTU https://m.edsoo.ru/863f5884
OKPY>KHOCTH
10 I'eomeTpuueckas BEpOSTHOCTb. 1 bubmuoreka [JOK

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




IUIOCKOCTH, U3 OTPe3Ka, U3 Iyru
OKPY>KHOCTH

['eomeTpryeckast BEpOSATHOCTb.
Ciy4aifHbIi BBIOOp TOYKHU U3 (DUTYpHI Ha

bubnunorexa LIOK

1 IUIOCKOCTH, U3 OTPEe3Ka, U3 Nyru https://m.edsoo.ru/863fSbfe
OKPY’KHOCTH
I'eomeTpuueckas BEpOSTHOCTD.

12 CrnyuaitHblii BEIOOp TOUKH U3 PUTYpHI HA bubmmoreka [JOK
IUIOCKOCTH, U3 OTPE3Ka, U3 IyTU https://m.edsoo.ru/863f5e10
OKPY’KHOCTH

13 Ucnbitanue. Ycnex u neynaua. Cepus bubmmoreka [JOK
WCIIBITAHUI 70 MEPBOTo ycrnexa https://m.eds00.ru/863f6162

14 Ucnbitanue. Ycnex u neynaua. Cepus bubnnorexa [JOK
UCIIBITaHUH 10 IIEPBOTO yCIiexa https://m.edsoo.ru/863f6356

15 Hcneitanue. Ycnex u Heynava. Cepust
VCIIBITAHUH J10 TIEPBOTO ycIexa

16 Hcneitanusa beprymm. BepostHocTn bubmmnoreka HOK
CcOOBITUH B cepUU UCTIBITaHUIN bepHymun https://m.edso0o.ru/863f64d2

17 Hcneitanus bepnysmum. BepostHocTr bubmuoreka [IOK
coObITHI B cepuu uctbiTanuil bepuymnnu https://m.edso00.ru/863f6680

13 [IpakTuueckas padora "McnbpiTanus bu6muoreka [JOK
bepuymm" https://m.edsoo.ru/863f67de

19 CiyyaliHasi BETMYMHA U paclpeiesICHUe bubnuotexa [JOK
BEPOSATHOCTEM https://m.edsoo.ru/863f6b44

20 MaremaTnueckoe 0KHUIaHUE U AUCTIEPCUS bubmuorexa [IOK
CIIy4ailHON BEJTMYHHBI https://m.edsoo.ru/863f6da6

)1 IIpuMepel MaTeMaTUYECKOTO OKUIAHUS bubmuoreka [IOK

KaK TCOPCTUYCCKOI0 CPCAHCTO 3HAYCHUA

https://m.edsoo.ru/863f6f86




BCJIIMYHUHBI

22 IToHsTHE 0 3aKOHE OOJIBIINX YHCE bubmorexa LIOK
https://m.edsoo.ru/863f72c4
3 N3mepenne BEpOATHOCTEN € TOMOILBIO bubnmoreka [JOK
4acToT https://m.edsoo.ru/863f7652
bubnunoreka LIOK
24 IIpuMeHeHHe 3aK0HA OOJIBIINX YHCET
P https:/m.edso0.ru/8637116
’5 O06o01IeHre, cucTeMaTH3alus 3SHAaHUH. bubnuorexa [IOK
[IpencraBienre TaHHBIX https://m.edsoo.ru/863f783¢c
%6 O0001Ienne, cucTeMaTH3aIMs 3HAHNUN.
OnucarenbHas CTaTUCTHKA
O0001IeH e, cCHCTEMAaTH3aIMs 3SHAHNH.
27 IIpencraBnenue nanHpIx. OnucaTenbHas bubmmorexa LOK
p ' https://m.edsoo.ru/863f893a
CTaTUCTHKA
)% O06006111EH1E, CUCTEMATU3alIU 3SHAHUI. bu6mmoreka IIOK
BeposiTHOCTB cityyaifHOTO cOOBITHSA https://m.edsoo.ru/863f7ade
O06006111EH1E, CUCTEMATU3alIUs 3HAHUI.
. bubnuorexa [{OK
29 BeposiTHOCTB clydaiiHOTO COOBITHS.
https://m.edsoo.ru/863f7¢9c
OneMeHTbl KOMOMHATOPUKH
30 O06o0meHne, cucTeMaTru3alus 3HaHUH. bubnuorexa [{OK
OneMeHTbl KOMOMHATOPUKH https://m.edsoo.ru/863f7e54
O0001Ienne, cHCTEMATH3aIMs 3SHAHNUH.
N but6mmorekxa [IOK
31 OnemeHTsl KoMOMHaTopuku. CirydaitHbie
https://m.edsoo.ru/863f8408
BEJIMUMHBI U pacrpeaeeHus
1 O0001Ienne, cUCTEMaTH3aIMsl 3HAHUH. but6mmoreka [IOK
CiyyaliHble BEJIMYMHBI U pACTIPEICTICHUS https://m.edsoo.ru/863f861a
b K
33 Hrorosast koHTpOBHAsS paboTa momorexa 110

https://m.edsoo.ru/863f8b56




34 O00011eHrEe, cUuCTEMaTH3al1s 3SHAHUH

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME
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IPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBbHOM IPOI'PAMMBI

7 KIIACC
Kon .
IIpoBepsiemble peaMeTHbIE Pe3yJIbTATHI 0CBOCHUS OCHOBHOM
NpoBepPsIEeMOro .
00pa3oBaTeJIbHOM MPOrPaMMbl OCHOBHOT'0 00111er0 00pa30BaHus
pe3yjabTara
5 BeposiTHOCTB U cTaTUCTHKA
Uwurare nHGOpPMAIIUIO, TPEICTABICHHYIO B TA0JIMIIaX, HA IUarpaMMax,
5.1 MpeICTaBIsATh JaHHbIE B BUAE TaOJHMI, CTPOUTH JAMATrPAMMBI
(cTonbukoBbIe (CTOI0YATHIE) U KPYTOBBIE) TTO0 MACCUBAM 3HAUCHUI
- OnuceiBaTh M HMHTEPIPETUPOBATh pEAIbHBIC YHCIOBBIE JTaHHEIE,
Mpe/iCTaBJIeHHbIE B TA0IMIIAX, HA [uarpammax, rpadukax
Hcnons3oBath JUTSt ONUCaHus JTAHHBIX CTaTUCTUYECKHUE
5.3 XapaKTePUCTHKU: cpelHee apuMeTndeckoe, MeInana, HanOoJIbIIee U
HavMEHbIIIEE 3HAUCHM S, pa3Max
Nmets npencraBieHne o Ci1y4yaliHOM M3MEHYMBOCTH HA MPUMEPax LEH,
5.4 (Gu3MUeCKUX  BEIMYUH, aHTPOMOMETPUYECKHX JaHHBIX, HMETh
MIPEACTABICHUE O CTATUCTUYECKON YCTOMYUBOCTH
8 KIIACC
Kon .
IIpoBepsiemble peaMeTHbIE Pe3yJIbTATHI OCBOCHHUS OCHOBHOM
NpoBepPsIEeMOro .
o0pa3oBaTe/ibHOI NPOrPaMMBbI OCHOBHOTI'0 00111er0 00pa30BaHUs
pe3yjabTara
5 BeposiTHOCTB U cTaTUCTHKA
W3Bnekate u mpeoOpa3oBbIBaTh HHGOPMAIHIO, MPEACTABICHHYIO B
5.1 BUJe TaOdWI, auarpamm, rpaduKoB, MPEICTaBIATh JAaHHBIE B BUIE
TabIuL, UarpaMm, rpaukoB
OnuceiBaTh JTaHHBIE C TIOMOIIBIO CTAaTUCTUYECKUX TTOKa3aTeNe:
5.2 CpPeIHMX 3HAUEHUW U Mep pacceuBaHus (pa3max, ITUCHEPCUS U
CTaHJAPTHOE OTKJIOHCHHE)
5.3 HaxoauTh 4acTOTHI YUCHOBBIX 3HAYEHUH M YaCTOTHI COOBITHH, B TOM




YHClie TI0 pe3yabTaTaM U3MEPEeHU U HAOTI0ACHUN

HaxoauTe BepOSTHOCTM CIy4alHBIX COOBITHM B OMBITaX, 3Has

54 BEPOSATHOCTH 3JIEMEHTApHBIX COOBITUH, B TOM 4YMCJIE B OIBITaX C
PaBHOBO3MOXHBIMH 3JI€MEHTAPHBIMU COOBITHSIMU
5 Hcnonp3oBate  rpaduuecKkue  MOAETH:  JIEPEBO  CIydailHOTO
' 9KCIIEPUMEHTA, AMAarpaMMbl DJijepa, 4uCiIoBas npsmas
OnepupoBaTh MOHATUSAMHU: MHOXKECTBO, IIOJMHOKECTBO; BBIINOIHATH
56 olepalMy  HaJg  MHOXECTBaMHU:  OOBEIMHEHHE, IIEepEeceYeHHE,
' JOTIOJIHEHHUE; IEPEUUCIIATD JJIEMEHTBI MHOXKECTB, IPUMEHATh CBOWCTBA
MHO>KECTB
Hcnonp3oBare Tpaduveckoe IMpeiCTaBICHHE MHOXECTB U CBs3ei
5.7 MEXy HUMH ISl ONMCAHUS IPOLECCOB U SBICHUI, B TOM YHUCIE IIPU
peLIeHNH 3a]1a4 U3 IPYruX y4eOHbIX PEAMETOB U KypCOB
9 KIIACC
Kon .
IIpoBepsiemble npeaMeTHBIE Pe3yJIbTATHI 0CBOCHHS] OCHOBHOM
NPOBEPSIEMOro .
o0pa3oBaTe/IbHOI NPOrPaMMBbI OCHOBHOT'0 00111er0 00pa30BaHUs
pe3yJbTara
5 BeposiTHOCTB U cTaTHCTHKA
W3Bnekatb U mpeoOpa3oBbIBaTh MH(POPMAIUIO, MPEICTABICHHYIO B
5.1 pa3IMYHBIX HCTOYHUMKAX B BHJE TaOMUL, JAWarpaMM, TIpauKoB,
MPEJCTABIATH JaHHbBIE B BUJIE TaOIUIL, JUarpamMm, rpadukoB
- Pemarp 3a1aun OpraHn30BaHHBIM NEpEOOPOM BapHAaHTOB, a TAKXKE C
' HCIOJIb30BaHNEM KOMOMHATOPHBIX IIPABHUII U METO/IOB
Hcnonb3oBaTh omucareiabHble XapaKTEPUCTHKU JJII  MacCHUBOB
5.3 YHUCIIOBBIX JAaHHBIX, B TOM 4YHCJIE CpEJIHHE 3HAUEHUS U Mepbl
paccenBaHMs
4 HaxomuTh 4acTOThl 3HaU€HHWH W YAaCTOTHI COOBITHS, B TOM YHCIIE
' MOJIB3YSICh PE3Y/IbTaTaMU MPOBEAEHHBIX U3MEPEHUN U HAOJII0JeHUI
HaxoauTh BEpOSITHOCTH CllydallHbIX COOBITUH B M3yUYEHHBIX OIBITAX, B
5.5 TOM 4YHUCJIE€ B ONBITaX C PaBHOBO3MOXHBIMU 3JIEMEHTAPHBIMU

COOBITHSIMHM, B CEpPUAX HCHBITAHWHA /0 TEPBOTO yclexa, B CEpUsix




ucnbsiTaHui bepHyim

HNmers npencraBiieHHE O CIIy4alHOM BEIMYMHE U O PaCHpEICICHUU

5.6

BEpPOSITHOCTEHN

Nwmets mpezncraBieHue o 3aKOHE OOJBIIMX YUCEN KaK O MPOSBICHUU
5.7 3aKOHOMEPHOCTH B CIIy4YalHOW HM3MEHYMBOCTH U O pOJM 3aKOHA

OOJIBILINX YKCEI B IPUPOJIE U 0OIIECTBE




IMPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

7 KIIACC
Kon IIpoBepsieMblii 3JIEMEHT COJIePKAHUS
5 BeposiTHOCTB M cTaTHCTHKA
[IpencraBienne AaHHBIX B BUAE TaOIHI, JHarpamm, rpadukoB. 3amoiHeHHE
Ta0IMI], YTEHUE M TOCTPOCHHUE JUarpamMm (CTOJOMKOBBIX (CTOJIOYATBIX) U
5.1 KpyroBeix). UYUteHwe TpaduKOB peanbHBIX MpoleccoB. I3BnedeHwue
uHGOpMALMK W3 JUarpaMM M TaOJUL, HMCIIOJIb30BAaHUE M HHTEpIpeTaLus
JTAHHBIX
OnwucarenbHasi CTaTHCTUKA: cpenHee apu(METHUECKoe, MEIMaHa, pa3Max,
52 HauOoJIbllIee U HaUMEHblIee 3HaueHUsI Habopa YMCIIOBBIX JaHHbIX. [Ipumepsl
CIIy4ailHOM U3MEHYHUBOCTH
CnyvaliHblii 3KCIEpUMEHT (OMBIT) M CilydailHoe coObiTHE. BepostTHOCTh U
53 qacToTa. Poib ManaoBepOSTHBIX W MPAKTUYECKH JOCTOBEPHBIX COOBITUH B
npupoie u B obmecTse. MoHeTa u UrpajibHas KOCTb B TEOPUU BEPOSTHOCTEH
I'pad, Bepmmna, pedbpo. Crenenp BepiinHbl. Yucino pébep M cymmapHas
54 cTenieHb BepiiuH. [IpeacraBnenue o cBa3HocTu rpada. Llenu u nukiel. Ilytu
' B rpadax. OO0xox rpada (sinmepoB nyth). IIpencraBneHue 00
opueHTUpoBaHHOM rpade. Pemenne 3anau ¢ nomouipio rpagoB
8 KIIACC
Kon IIpoBepsieMblii JJIEeMEHT COIePKAHUS
5 BeposiTHOCTB U cTaTUCTHKA
5.1 [IpencraBienue JaHHBIX B BUE TaOIUL, 1UarpaMM, rpaduKkoB
5o MHOXeCTBO, JJIEMEHT MHOXECTBa, MOAMHOXecTBo. Omepanuu  Haj
' MHOXECTBaMU: 00bEJMHEHNE, ITepeceueHue, JOMOTHEHNE
s3 CoiicTBa oneparuii HaJy MHOXKECTBaMH: IEPEMECTUTEIIBHOE, COYETATEBHOE,
' pacnpeaenuTeNnbHOe, BKIOYESHUS
s4 Hcnonp3oBanne rpaduyeckoro MNpeAcTaBICHUS MHOXECTB JJI ONUCAHUS

PCAIBHBIX MTPOLCCCOB U ﬂBHGHHﬁ, Ipu pCIICHUMA 3a1aY.




HSMepeHI/IC paccCruBaHusa NAaHHBIX. I[I/ICHepCI/ISI U CTaHAAPTHOC OTKJIOHCHHUC

>3 YHICIOBBIX HAOOPOB. J[MarpamMMa paccenBaHus
DJIeMEeHTapHbIE COOBITHSI  ClydaiiHOro ombiTa. CiydailHble COOBITHS.
s6 BepositHocTi  coObITHi. ONBITBI ¢ PaBHOBO3MOXKHBIMH  AJIEMEHTAPHBIMU
. coopiTusamMu. CrydaliHplii  BeIOOp. CBS3p MEXAY MaJIOBEPOSTHBIMU U
MPAKTUYECKH JOCTOBEPHBIMU COOBITUSIMU B TIPHPOJIC, OOIIECTBE U HAyKe
HepeBo. CBolicTBa J€pEBbEB: E€AMHCTBEHHOCTb IIyTH, CYIIECTBOBaHUE
5.7 BHCSIYCH BEPIINHBI, CBSA3b MEXTY YUCIIOM BEPIIUH U yucioM péoep. [IpaBuio
yMHOXeHUs. Pemenue 3a1a4 ¢ momoristo rpados
[TpotuBomonoxHuble coObITHSA. Jmarpamma Diinepa. OObeauHeHHE W
5.8 nepecedeHne coObiTuil. HecoBmecTHble coObITHS. DoOpMmyna CIOXKEHHUS
BEPOSATHOCTEMN
5.9 YcnoBHast BeposiTHOCTB. [IpaBuio ymHoxenus. HezaBucumelie coObITHS
[IpencraBnenue »5KcrepuMeHTa B Buie JepeBa. Pemienwe 3amad  Ha
5.10 HAaxO0’KJICHUE BEPOSITHOCTEN C IOMOIIBIO JEPEBa CIy4aHOTO HKCIIEPUMEHTA,
Juarpamm Oiepa
9 KIIACC
Kon IIpoBepsieMblii 3J1EMEHT COACPKAHUS
5 BeposiTHOCTB M cTaTHCTHKA
[Ipencrasnenue qaHHBIX B BUJE TAOIUIl, TUarpaMm, rpauKoB, HHTEPIPETAIUS
5.1 naHHbIX. UTeHue W mocTpoeHue Tabiull, Juarpamm, rpaduKoB MO pPeabHBIM
JTAaHHBIM
5.2 IlepecTanoBku U pakTOpHal
5.3 CoueTaHust U YKCIIO COYETAHUU
5.4 Tpeyronbuuk [Tackans. Pemenne 3amad ¢ uCoib30BaHuEM KOMOMHATOPUKH
55 I'eomeTrpuueckass BeposATHOCTh. ClydaliHbId BBIOOpP TOYKH W3 (QUTYpHl Ha
' MIJIOCKOCTH, M3 OTPE3Ka U U3 YT OKPY>KHOCTH
5.6 UcnwiTanue. Ycnex n Heynaya. Cepusi HCIIBITAHMM 10 TIEPBOrO ycrnexa
57 Cepus ucnbiTanuii bepHynnu. BeposSTHOCTH COOBITHII B CepuU HCIBITAHHIA
' beprymm
5.8 CityyaliHasi BETMUMHA U paClpeIeICHHE BEPOSITHOCTEN




MareMmaruueckoe oOXujgaHue u gucnepcus. [lpumepsl MaTeMaTHYECKOTO

> 0’KMJIaHUSI KaK TEOPETUYECKOr0 CPETHEr0 3HAUECHUS BETUYNHBI

510 MareMaTtnueckoe OKUJAHUE M JUCHEPCUs CIy4YalHOM BEJIMYHUHBI «YHUCIIO
' YCIIEXOB B CEpHUM UCHBITAaHUN bepHyium»

511 [Tonsitue o 3akoHe OonbImIMX yucen. M3mepeHue BEpOSTHOCTEH C MOMOIIbIO

yacToT. Poip ¥ 3HaYeHue 3aKoHa OOJIBIIMX YHCEI B npupoac u O6H_I€CTB€




IPOBEPSIEMBIE HA OI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
IMPOTPAMMBI OCHOBHOTI'O OBIIIEI'O OBPA3OBAHUS

Kon
NpoBepsSIeMOro
TpeOOBaHMs

IIpoBepsieMble TPeGOBAHUS K MPeIMETHBIM pPe3y/ibTATAM O0CBOEHUS
OCHOBHOM 00pa30BaTeJIbHOM MPOrpaMMbl OCHOBHOT0 001IIero
o0pa3zoBanusi Ha ocHoBe PI'OC

YMeHue onepupoBarh NOHIATUSAMU: MHOXECTBO, IIOJIMHOXECTBO, OIEpaluu
HaJ MHOXECTBAMM; YMEHUE ONEePUPOBATh MOHATUSAMU: Tpad, CBA3HBIN Tpad,
JIEpEeBO, LUKJI, IPUMEHATh UX IPH PELICHUM 33]a4; YMEHUE HUCIIOJIb30BATh
rpaduyeckoe TMpEACTaBIEHWE MHOXKECTB [UIsl OINWCAaHUS PeabHBIX
IIPOLIECCOB U SIBJICHUH, IPU PELICHUH 3a/1a4 U3 IPYTUX yUYeOHBIX MPEIMETOB

YMeHue OIICPUPOBATL IIOHATHAMMU: OIIPCACICHHUC, aAKCHOMa, TCOpEMa,
J0Ka3aTCJIbCTBO, YMCHHC paciio3HaBaThb HUCTHUHHBIC u JIOXXHBIC
BbBICKA3bIBAHUA, IIPUBOAWTL IIPHUMCPLBI MW  KOHTPIIPUMCPLI, CTPOUTH
BBICKA3bIBAHUA U OTpULAHUSA BBICKQ3bIBaHU M

YMmenue OIICpHUpOBaThL IMOHATUAMU: HATYpaJIbHOC YHCIO0, IIPOCTOC U
COCTaBHOE YHCIIO, JIETUMOCTh HATYPaJIbHBIX YUCEN, IPU3HAKU JIEIUMOCTH,
[[eJI0e YUCIIO, MOJYJIb YKciia, OOBIKHOBEHHAsI ApoOb U JecsATHYHAs APOOb,
CTaHJAPTHBIA BHJI YMCJA, PALIMOHAJIBHOE YMCIIO, UPPALUOHAIBHOE YHUCIIO,
apuMeTHUeCKU KBaJpaTHBIM KOPEHb;, YMEHHE BBHITIONHATH JIEHCTBUS C
YucCjiaMi, CpaBHUBAThL W YIIOPAAOYHMBATHL 4YMCJId, MPCACTABIATL 4YHCJIA Ha
KOOPIMHATHON MPSAMOM, OKPYIVIATh YHUCIA; YMEHUE JeNaThb NPUKUIAKY U
OLICHKY pe3yJIbTaTa BBIYMCICHUI

YMeHHe oOmnepupoBaTh IOHATUSAMM: CTEIEHb C ILEJIBIM II0Ka3aTelieM,
aprudMeTHUeCKUIl KBaIpaTHbIM KOPEeHb, MHOTOUWIEH, ajredpandeckas Apoob,
TOXKJIECTBO; 3HAKOMCTBO C KOPHEM HATypaJbHOM CTemeHH OoJblie
€IVHHULbI; YMEHHUE BBIMOJHATH pacuéTel Mo Qopmysam, MpeoOpa3oBaHMs
LENbIX, JPOOHO-PAallMOHAIBHBIX BBIPAKEHUN M BBIPAKEHUN C KOPHSMH,
pa3I0KEeHUE MHOTOWIECHA HA MHOYKUTENIH, B TOM YHUCJIE C UCIOJb30BAHUEM
(bopMyI pa3HOCTH KBaJIpaToOB U KBaJpaTa CyMMbI U pa3HOCTH

YMeHne onepupoBaTh MNOHATHSMHU: YHCIOBOE DPABEHCTBO, YPABHEHUE C
OJIHOW NEPEMEHHOW, YHCIOBOE HEPAaBEHCTBO, HEPABEHCTBO C IEPEMEHHOM;
yMEHHE pellaTh JIMHEWHbIE W KBaJpaTHble ypaBHEHUS, JApPOOHO-
palMOHAIbHBIE YPABHEHHUS C OJTHOM MEPEMEHHOM, CUCTEMBI JIBYX JTUHEUHBIX
ypaBHEHMI, TMHEHHbIE HEPABEHCTBA U UX CHCTEMbI, KBaJpaTHbIE U APOOHO-
palMoOHaIbHBIE HEPABEHCTBA C OJHOW IIEPEMEHHOM, B TOM 4YHUCIE IIPU
pEelICHUHU 3a1a4y U3 JIPYIuX IPEIMETOB MU INPAKTUYECKUX 3a]ay; YMECHHUE
UCIIOJIB30BaTh KOOPJAUHATHYIO INPSAMYIO U KOOPAWUHATHYIO IUIOCKOCTBH IS
M300paKeHUs! pelIeHnid ypaBHEHUH, HEPABEHCTB U CUCTEM

YMeHue omnepupoBaTh MOHATUSAMH: (yHKIMS, rpaduk (yHKIHH, HYIA
(GyHKIMU, TPOMEXYTKHM 3HAKOIOCTOSHCTBA, MPOMEXKYTKH BO3pacTaHus,




yObIBaHUsI, HaumOOJbIIee W HaWMEHbIee 3HAYCHHUS (QYHKIMH, yMEHUE
ONEPHPOBATh TOHATHSAMHU: TIpsMas MPOMOPIHOHAILHOCT, JIMHEHHAsI
byHkuus, KBaapaTHuHas (QyHKIUS, oOpaTHas MNPONOPIMOHAIBLHOCTD,
napaboJa, runep0oia; yMeHHEe CTPOUTh Tpaduku (PyHKITUH, UCIIOIB30BAThH
rpadMKu IS ONPENIEJICHUs] CBOWCTB TPOIIECCOB M 3aBHCHMOCTEH, JUIS
pelieHus 3ajad W3 APYruxX Yy4eOHBIX MPEIMETOB U 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 " BBICOTA TPEyToJIbHUKA, YeTHIPEXYTOIBHHUK,
napajieiorpaMM, poMO, IPSMOYTOITBHUK, KBAIPaT, TPANeIHs; OKPYKHOCTB,
KpYT, KacaTeJbHas; 3HAKOMCTBO C IPOCTPAHCTBEHHBIMU (DUTYpaMH; yMEHHUE
pewmiath 3a/7a4M, B TOM YHUCII€ U3 MOBCEJHEBHOM >KM3HM, HAa HAXOXKACHUE
reOMETPUUECKUX BEIMYUH C MPUMEHEHHEM H3YyYeHHBIX CBOMCTB (GUIYp U
¢dakToB
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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 paclo3HaBaTh paBEHCTBO, CHUMMETpPHIO U mojodue ¢uryp,
[apaJUIEIbHOCTD U IIEPIIEHIUKYIISIPHOCTD NPAMBIX B OKPYXKAIOLIEM MUpE

YMeHne onepupoBaTh MOHATHSMHU: JJIMHA, PACCTOSHHE, Yroji (BETMYMHA
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

Ymenne  u3zo0pakaTb  IJIockue  GUrypsl W HX  KOMOMHAauuw,
NPOCTPAaHCTBEHHBbIE (QUIYphl OT pPYKH, C TOMOIIBIO  YEPTEKHBIX




HHCTPYMCHTOB U 3JICKTPOHHBIX CPCACTB IIO TCKCTOBOMY WJIM CUMBOJIBHOMY
OIMMCaHUIO
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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
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Ymenune OIICpHUPOBATH IMOHATHAMMU: CTOJIOUKOBEIE U KPYTOBLIC AUarpaMmal,
Ta0JIMIIBI, cpeiHee apuMeTHuIecKoe, Mearana, HanooJIbIIee U HAMMCHbIIIEE
3HAUeHHs,  pa3Max  YHCIOBOro  HaOopa,  yMEHHE  M3BIICKATh,
MHTEPIPETHPOBATH U MPeoOPa3OBhIBaTh WHPOPMALINIO, TIPEACTABICHHYIO B
TaONMIIAX ¥ Ha JUarpaMmax, OTPaKArol[yl0 CBOWCTBA M XapaKTEPUCTUKH
peaNbHBIX TPOLECCOB W SBJICHHI;, YMEHHE pAaclo3HaBaTh H3MCHUYUBHIC
BEJIMYMHBI B OKPY)KAIOIIEM MUPE
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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; YMEHME pelllaTh 3ajjaud
METOZIOM OpPraHHW30BAaHHOIO Iepedopa U C€ HCHOJIb30BAHUEM IIpaBHUJIa
YMHOXEHUS; YMEHHUE OLEHUBAaTh BEPOSTHOCTU pEalbHBIX COOBITHH U
SBJICHUHM, MMOHUMATh POJIb MPAKTUUYECKH JOCTOBEPHBIX M MalOBEPOSTHBIX
COOBITHI B OKpYXaroIlleM MHpPE W B KM3HU; 3HAKOMCTBO C TMOHATHEM
HE3aBHCHUMBIX COOBITHI; 3HAKOMCTBO C 3aKOHOM OOJBIIMX YHCEN U €ro
POJIBIO B MAaCCOBBIX SIBJICHHSX
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YMeHue BbIOMpaTh NOIXOASAIINNA U3YyUEHHBIH METOJ JUIsl peUIeHMsl 3aauu,
IIPUBOAUTH NPHUMEPbl MAaTEMaTH4YECKHUX 3aKOHOMEPHOCTEW B IpUPOJE U
JKU3HHM, PACIO3HABAaTh 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




HEPEYEHbD 3JIEMEHTOB COIAEPKAHUSA, ITPOBEPAEMBIX HA

OI'D 11O MATEMATHUKE
Kon IIpoBepsieMblii 3JIeMeHT cOAepPKAHUA
1 Yucna u BBIYUCIICHUS
1.1 Harypanbnsle u nensie yucna. [IpusHaky 1enMMOCTH LEIIbIX YUCEI
12 OOBIKHOBEHHBIE M JICCATHUHBIC TPOOU, MPOIIECHTHI, 0ECKOHEYHBIE NTEPHOANIECCKHE
’ apoou
1.3 Panmonaneueie yncna. ApudmMerndeckue onepamnnuu ¢ paliuoHaIbHBIMU YUCIIaMU
14 JeiictButensubie yucia. Apudmerndeckue omnepanud ¢ JACHCTBUTEIHHBIMU
' YHCIIaMU
Ls [TpubnmxEnnbie BH‘II/IfJ'ICHI/I)I, MpaBWJia OKPYIJICHHs, NPUKHIKA M OILIEHKa
pe3ynbTaTa BIYUCICHUN
2 Anrebpanyeckue BhIpaXKeHUs
2.1 bykBeHHbIE BbIpakeHU (BBIPAXKEHUSI C IEPEMEHHBIMMU )
9 Crenenb ¢ uenbiM nokazateneM. CTeneHb C paldOHAIBHBIM TOKa3aTeleM.
' CBoiicTBa cTenEHU
2.3 MHorouseHbI
2.4 Anrebpanueckas 1poOb
)5 Apudmernaeckuit KOpEHb HaTypaJabHON CTEIICHU. [HenictBus c
’ apuGMEeTHIECCKUMHU KOPHSIMH HATypaITbHON CTCTICHH
3 YpaBHEeHHS 1 HEPaBEHCTBA
31 Ilenpile M JpoOHO-panMOHaNbHBIE YypaBHEeHUs. CHCTeMBl M COBOKYHMHOCTH
' ypaBHEHUI
39 Hensle u napoOHO-panmoHanbHble HepaBeHCTBA. CHCTEMBI U COBOKYIHOCTH
' HEPABEHCTB
3.3 Pemenne TekcTOBBIX 3a1a4
4 UucnoBsle noCae10BaTENbHOCTH
4.1 [TocnenoBarenbHOCTH, CIIOCOOBI 33/1aHUS TOCIIEI0BATENILHOCTEH
40 Apudmernueckass u TreomMeTrpuueckas mporpeccun. Dopmyna  CIOXKHBIX
’ IPOIIEHTOB
5 DyHKINA
OyHK1Ms, criocooOs! 3a1anus pyHkuuu. ['padpuk Gynkmun. Obnacte onpeneneHus
U MHOXeCTBO 3HadeHwi  Qynkumu. Hymu  pyakuun.  [IpomexyTku
5.1. 3HAKOMOCTOSIHCTBA. [IpOMEXYTKM MOHOTOHHOCTH (YHKIUU. MaKCUMyMbl U
MUHUMYMBI (QyHKIMu. HawmOompliee W HauMeHbIlee 3HaueHWE (QYHKIUHA Ha
IPOMEKYTKE
6 KoopaunaTs! Ha psSMOil U TIIIOCKOCTH
6.1 Koopaunarnas npsimast




6.2

JlexapToBbl KOOPAMHATHI HA IJIOCKOCTH

7 ['eomeTpus
7.1 I'eomerpuueckue Gurypsl 1 UX cBOicTBa
7.2 TpeyroabHuK
7.3 MHOroyrojasHuKu
7.4 OKpY>KHOCTb U KPYT
7.5 N3mepenune reoMeTpuiyecKux BEINYUH
7.6 BekTopsl Ha II0CKOCTH
8 BeposiTHOCTB U cTaTUCTHKA
8.1 OnucarenbHas CTaTUCTUKA
8.2 BepositHOCTB
8.3 Komb6unaropuxka
8.4 MHoxecTBa
8.5 I'padsr




AOKYMEHT NOANUCAH
3JIEKTPOHHOW nNoanumcbeio

CBEAEHUA O CEPTUD®UKATE 30

CepTuchukart 98160421728937443086516107854325912870385464152
Bnageney Cagpucnamosa BaneHTuHa QefoposHa

OeicTevTened C 25.10.2023 no 24.10.2024



http://www.tcpdf.org

		2025-09-08T16:05:34+0500




