MWUHHUCTEPCTBO IMPOCBEINIEHUS POCCUVICKOMN ®EJEPAIINHA
MunucreperBo oopazoBanus CBepaioBcKoi 061acTH

Apvunucrpanusa MO 3apeunsiii CBepaJioBeKoii 001acTH

MBOY MO 3apeunsiii ""COI Ne4"

PACCMOTPEHO COI''TACOBAHO
PykoBogurens MO 3amecTHTeNb AUpEeKTOpa
( 1;2/‘/‘—’;30 é"/(" L/’/Z()/ 110 YBP /-/ , (::-7
Manscosa JLT. < v
ITpotokon Nel ot «25» oo HE. O

aprycra 2025T.

PABOYASI IPOTPAMMA
(ID 7297998)

y4eOHoro kypca «BeposiTHOCTb H CTATHCTHKA»

IuIst oOy4arommxcs 7-9 kiaccoB

MO 3apeunsrii 2025



MNOACHUTEJIBHASA 3AIINCKA

B coBpeMeHHOM LHM(PPOBOM MHpE BEPOSTHOCTh U CTATUCTUKA MPUOOPETAIOT
BCE OOJIBIIYIO 3HAYUMOCTh, KaK C TOUKH 3PEHHS MPAKTUUYECKUX MPHUIIOKEHUMN, TaK
U UX pOJIM B 00pa3oBaHWU, HEOOXOIMMOM KaKJOMY 4eloBeKy. Bo3pacraer uucio
npodeccuit, mpu OBIAJACHUH KOTOPHIMH TpeOyeTcsl Xxopolas 6a30oBasi OArOTOBKA
B 00JIaCTU BEpPOSITHOCTM W CTAaTUCTUKH, Takas TMOJrOTOBKA BaKHA JUJIS
MPOJIOJKEHUS 00pa30BaHus U JIs YCHEIIHON MPO(eCcCHOHANBHON Kapbephl.

Kaxx b1l 4enoBek MOCTOSIHHO MTPUHUMAET PEIICHHs] HA OCHOBE UMEIOIIUXCS Y
HETO JAaHHBIX. A T 0O0CHOBAHHOTO MPUHATHS PEIICHUS B YCIOBUSAX HEAOCTaTKa
WU M30bITKAa MHPOpPMAIIMU HEOOXOIMMO B TOM YHUCJE XOpOIIo chOPMUPOBAHHOE
BEPOSITHOCTHOE ¥ CTATUCTUYECKOE MBILLICHHUE.

NMeHHO 1O3TOMY OCTpPO BCTajlla HEOOXOIUMOCTh C(HOPMUPOBATH Y
oOyyaromuxcsi GyHKIIMOHATIBHYIO TPAMOTHOCTh, BKJIIOUAIOIIYIO B c€0s B KaUeCTBE
HEOTHEMJIEMOM  COCTABIISIIOLIEH  YMEHHE  BOCIHPUHUMATh U KPUTHYECKHU
aHAIM3UPOBaTh UH(OPMAIIUIO, IPEACTABICHHYIO B Pa3IMYHBIX (popMax, IOHUMATh
BEPOSTHOCTHBIA XAapAaKTE€P MHOTHX PpPEAJIbHBIX IPOLIECCOB M 3aBHCUMOCTEH,
IIPOU3BOJIMTH MPOCTEMIINE BEPOSATHOCTHBIE PACUETHI.

3HaKOMCTBO B y4eOHOM Kypce C OCHOBHBIMM MpUHIMIIAMHU cOOpa, aHAIHU3a U
MPEACTABICHUS JTAHHBIX W3 Pa3IMYHBIX cdep KU3HU OO0IIecTBa M rocyJIapcTBa
npuoOIaeT o0ydammmxcs K OOIIECTBEHHBIM UWHTepecaMm. l3ydeHne OCHOB
KOMOMHATOPUKH pa3BUBAET HABBIKA OpraHU3aluM Tepedbopa U mojacuéra 4ducia
BAPUAHTOB, B TOM YHCJIE€ B MPUKIAJAHBIX 3a7a4aX. 3HAKOMCTBO C OCHOBaMHU TEOPUU
rpadoB co31aéT MaTeMaTuueckui pyHaaMeHT aJist OopMUPOBAHUS KOMIIETCHITUHN B
o0nacTu UHPOPMATUKH U HUPPOBBIX TEXHOJOTHH. [Ipy M3yyeHUH CTATHUCTHKU U
BEPOATHOCTH OOOTAIAlOTCsl MPEACTABICHUS OOYyYarolMXCi O COBPEMEHHOM
KapTUHE MHpa M METOJlaX €ro HccienoBaHus, (HOpMUpPYETCs MOHUMaHUE POJIHU
CTaTUCTUKU KaK UCTOYHUKA COLMATIBLHO 3HAYUMOI MH(OPMAIIUHU U 3aKJIaAbIBAIOTCS
OCHOBBI BEPOSITHOCTHOTO MBIIILJICHUS.

B COOTBETCTBUMM C NAaHHBIMU LEISIMU B CTPYKTYpe MPOrpaMMbl Yy4eOHOTO
Kypca «BeposTHOCTh U CTaTUCTHKA» OCHOBHOTO OOIIET0 0Opa3oBaHUs BBIJCICHBI
CIEAYIONINE COAEepKaTeIbHO-MeToANUecKue JTUHUM: «[IpencraBieHne JaHHBIX U
omucaresibHas CTAaTUCTUKa», «BepoaTHOCTb», «DIEMEHThl KOMOMHATOPUKW,
«BBeneHue B Teoputo rpadony.

Conepxanue nuaun «lIpencrapieHue TaHHBIX U ONMUCATENIbHAS CTATHCTUKA
CIIY’KUT OCHOBOW Juisi (hOPMHPOBAHHS HABBIKOB pabOTHl ¢ WH(pOpMaimen: oT
YTEHUSI W WHTEpIpeTanuu WHOOpMAIMU, TPEACTAaBICHHON B TabmUIax, Ha
auarpaMMmax W rpadukax, n0 cOopa, MPEACTaBICHHUS M aHalu3a JaHHBIX C
UCIIOJIb30BAHUEM CTATHUCTUYECKHX XapaKTEPUCTUK CpPEIHUX U PacCeUBaHUSI.
Pabortass ¢ nmaHHBIMH, OOy4aroluecsl ydarcs CYHUTHIBaTh M HHTEPIPETHPOBATH



JIaHHbIC, BBIABUTaTh, apTyYMEHTUPOBATh U KPUTHUKOBATh MPOCTEUIIHNE TUIIOTE3bI,
Pa3MBIIUIATh HaJl (aKTOpaMH, BBI3BIBAIOIIMMU H3MEHUYUBOCTh, U OIEHHUBATh HX
BIIMSIHUE HA PACCMATPUBAEMbI€ BETUYUHBI U MPOLIECCHI.

NHTYyUTUBHOE MPEACTABICHUE O CIy4ailHOM W3MEHUYMBOCTH, UCCIEIOBAHUE
3aKOHOMEPHOCTEH W TEHACHUMN CTAHOBUTCA MOTHBUPYIOLIEH OCHOBOW IS
M3YUYCHUS] TEOPUU BEPOSTHOCTEH. boisbllioe 3HAUYEHWE HMEIOT MPAKTHUYECKUE
3a/1aHusl, B YACTHOCTHU ONBITHI C KIIACCUYECKUMU BEPOSTHOCTHBIMU MOJIEISIMHU.

[loHsiTHE BEpPOSTHOCTU BBOAMUTCS KaK Mepa MPaBIONOI00MS CIIy4ailHOTo
coObiTus. [lpm wu3ydyeHun yueOHOTO Kypca oOOydarolIuecss 3HaKOMSTCS C
MPOCTEMIIMMUA ~ METOJAMH  BBIYMCJIIEHHS  BEpPOSTHOCTEH B CIy4YalHBIX
AKCTIEPUMEHTAX c PABHOBO3MOKHBIMU AJIEMEHTapPHBIMU HCXO0/1aMH,
BEPOSTHOCTHBIMU 3aKOHAMU, MO3BOJISIIOIIUMH CTaBUTh U peliaTh 0oJee CI0XKHbBIC
3ajayu. B yueOHBIN Kypc BXOAST HayaldbHBIE NPEJICTABICHUS O CIIy4YailHBIX
BEJIMYMHAX U UX YUCJIOBBIX XapaKTEPUCTUKAX.

B pamMkax y4eOHOro Kypca OCYIIECTBISICTCS 3HAKOMCTBO OOYYAIOUIUXCS C
MHOKE€CTBAaMU M OCHOBHBIMHU OIEpalMsIMU HaJ MHOXKECTBaMH, paccMaTpUBAIOTCS
MpUMEphl IPUMEHEHUS JIJIsl PElISeHUs 3ajlad, a TaKXKe MCIOJIb30BaHUS B JIPYTHX
MaTEeMaTUYECKUX KypcaxX U yueOHBIX MpeaMeTax.

B 7-9 xnaccax uzydaercs yueOHbI Kypc «BeposiTHOCTh M CTaTHUCTHKa», B
KOTOpBIM  Bxonmatr pazgensl: «lIpencraBieHne AaHHBIX U ONUCATENbHAs
CTaTUCTUKA», «BepoarHocThy», «IJeMeHThl KOMOWHATOpUKHY, «BBeneHue B
Teopuro TpadoBy.

Ha uzyuenne yueOHoro kypca «BepositTHocTh u craTuctuka» orpoautcs 102
yaca: B 7 kiacce — 34 yaca (1 yac B Henento), B 8 kiacce — 34 yaca (1 yac B
Hegneno), B 9 kiacce — 34 yaca (1 yac B Henento).



COAEPXKXAHUE OBYUYEHUA
7 KIIACC

[IpencraBienne MaHHBIX B BUAE TAOIUIl, 1Uarpamm, rpadukoB. 3arOTHCHHE
TaOJUIl, YTCHHE W TIOCTPOCHHUE JuarpamMM (CTOJOMKOBBIX (CTOJIOYATHIX) U
KpYTOBbIX). UTeHHE rpauKoB peasibHbIX MpoleccoB. M3pneuenue nndopmaim u3
JMarpaMM U TaOJIMIL, UCTIONb30BaHUE U UHTEPIPETALUS TAHHBIX.

OmnwucarenpHas CTATUCTHKA: cpelHee apupMeTHUecKoe, MeauaHa, pa3max,
HauOOJIbIIIeE W HAWMEHBIIIEE 3HAYCHUS HaOOpa YHCIOBBIX JaHHBIX. [Ipumepbl
CIIy4YallHOM U3MEHYUBOCTH.

CrnyyallHBI SKCHEPUMEHT (OMBIT) M ClydailHOoe coObITHEe. BeposTHOCTh H
gacToTa. PoJib MaJIOBEPOSITHBIX M MPAKTHYECKH TOCTOBEPHBIX COOBITHI B MPUPOJIC
U B oOmecTBe. MoHETa M HTpaIbHASI KOCTh B TEOPUH BEPOSITHOCTEH.

I'pad, BepummHa, pedpo. CreneHnp BepumiMHbL. Yuciao pédep u cymMmapHas
creneHb BepimuH. [IpencraBnenue o cszHoctu rpada. lemu u nwukisl. [yt B
rpadax. O6xon rpada (vinepoB mnyth). [IpencraBienue o0 OpPUEHTHPOBAHHOM
rpade. Pemenne 3a1au ¢ momonibio rpados.

8 KUIACC

[IpeacraBnenue NaHHBIX B BUE TaOIMIL], 1UarpamMmm, rpaukoB.

MHOXeCTBO, 3JIEMEHT MHOXECTBa, NOJAMHOXecTBO. Omnepauuud HaJ
MHOKECTBaMU: O00bEIUHEHHE, IMepeceueHue, aomnonHeHue. CBoiicTBa omnepauui
HaJ| MHOXKECTBAMM: IEPEMECTHUTEIIBHOE, COYETATENIbHOE, PACHPEIEIUTENBHOE,
BKIIOUEeHUsS. Vcnonp3oBaHWE TpaUUyecKOro NpPEICTaBICHUsS MHOXKECTB s
OMMCAHMSI PeaJbHBIX MPOLIECCOB U ABJICHUW, TPU PELICHUU 3a/1a4.

W3mepenne paccerBaHMs JaHHBIX. J(Hcriepcus U CTaHIApTHOE OTKIOHEHUWE
YHUCIIOBBIX HAO0OpOB. JlnarpamMma paccenBaHusl.

OneMeHTapHble COOBITUSL ciydyailHOro ombiTa. CrydaliHble COOBITHS.
BepositHoctit  coObITHil.  OnbBITBI ¢ PAaBHOBO3MOXKHBIMH — AJIEMEHTApHBIMU
coObITusiMU. CiryyaliHblil BBIOOp. CBsI3b MEXKIAY MajJOBEPOSTHBIMU U MPAKTHUUECKH
JIOCTOBEPHBIMU COOBITHSIMU B TIPUPOJIE, OOIIECTBE M HAYKE.

HepeBo. CBolicTBa J€pEBbEB: E€IMHCTBEHHOCTh IYTH, CYIIECTBOBAaHUE
BUCSYEH BEPIIMHBI, CBS3b MEXK]Y YUCIOM BEpUIMH M yucioM pedep. Ilpasuiio
yMHOeHHUs. Penienne 3aiad ¢ noMolpto rpagos.

ITpotuBononoxkHele coObiTusA. Juarpamma Oiinepa. OObeaMHEHHE U
nepeceyeHne coObiTuii. HecoBmecTHpie  coObiTusi.  dopmyna  crnokeHus
BEPOSITHOCTEW. YCIJIOBHAs BepOATHOCTh. [IpaBuno ymHOxeHus. HesaBucnumblie
cobpiTus. IlpencraBneHune skcnepuMeHTa B BHUJAE JepeBa. PerieHue 3agad Ha



HAXOXXJIEHWE BEPOSTHOCTEH C TOMOIIBIO JIepeBa CIIY4aWHOTO JKCIIEPUMEHTA,
nuarpamm Jiepa.

9 KIIACC

[IpencraBienne JaHHBIX B BuUAE Ta0dWi, JAuarpamMM, TIpaduKoB,
UHTEpIIpEeTalUs AaHHbIX. YTEHHE U MOCTPOEHUE TabIuL, Juarpamm, rpadukos 1o
peabHBIM TaHHBIM.

ITepecranoBku u ¢gakropuan. CodeTaHus U 4UCIO couyeTaHuil. TpeyroabHuK
[Tackains. Pemenne 3a1a4 ¢ MCHOJIb30BaHUEM KOMOMHATOPUKH.

['eomerpuyeckass BepoATHOCTh. CilydailHbIA BBIOOp TOYKM W3 (UTYpPHl Ha
IIJIOCKOCTH, U3 OTPE3Ka U U3 1YI'M OKPY>KHOCTH.

Wcnertanne. Ycenex u Heyaada. Cepusi MCHBITAHMM 1O IEPBOTO ycIExXa.
Cepust ucnbiTanuii bepHymin. BeposTHOCTHM COOBITHII B CEpUU HCHBITAHUMN
beprymnm.

CnydaiiHass BEJIMYMHA W PACHPENEIICHHE BEPOATHOCTEW. MaremaTudyeckoe
oxumanue U aucnepcus. I[Ipumepbl  MaTreMaTM4ecKoro  OXKHUAAHUSA KAk
TEOPETUYECKOI0 CPEJHEr0 3HA4YEHUs BEJIIMYMHBL. MareMaTnudeckoe OXUIAHUE U
JUCIIEPCHST  CIyYalHOM BEJIIMYMHBI «YUCIO YCHEXOB B CEPUHA HCIBITAaHUU
bepnynnmy.

[Tonsarre o 3akoHE OOJIBIIKMX 4YHCell. M3MepeHre BepOSTHOCTEH C ITOMOIIBIO
4yacToT. Posb 1 3HaueHue 3aKkoHa OOJIBIINX YHCEN B IPUPOJIE U OOIIECTBE.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHSA NPOI'PAMMBI
YYEBHOT'O KYPCA «BEPOATHOCTD U CTATHUCTUKA» HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIn4yHOCTHBIE pe3yJbTaTbhl OCBOCHHUS IpOorpamMmbl Yy4yeOHOro Kypca
«BepoATHOCTh M CTATUCTHKA» XapaKTEPU3YIOTCSL:

1) naTpuoTHYecKoe BOCIMTAHHE:

IIPOSIBICHUEM HMHTEpeca K TMPOLUIOMY HW  HACTOALIEMY POCCUHMCKOU
MaTE€MaTUKH, LEHHOCTHbIM OTHOLIEHWEM K  JIOCTHOKEHUSIM  POCCUHCKHX
MaTE€MaTUKOB U POCCUHCKONW MAaTEMaTUYECKOM IMIKOJbI, K MCIOJb30BAHUIO 3THX
JOCTHKEHHUI B IPYTUX HayKaX U MPUKIAJAHBIX cepax;

2) rpamaaHCcKoe U JyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

TOTOBHOCTBIO K BBIMOJIHEHUIO 00SI3aHHOCTEN IpakIaHUHA U Pean3alii €ro
opaB, IMpPEICTaBICHUEM O MAaTEMaTHYECKMX OCHOBaX (PYHKIMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYp, ABJICHUH, MPOLEAYp Ipa’kIaHCKOro oOuiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTBIO K O0CYKICHHUIO 3TUYECKHUX MPOOJIEM, CBA3aHHBIX
C TPAKTUYECKUM MPUMEHEHHUEM JIOCTH)KCHHII HAayKH, OCO3HAHHEM Ba)XHOCTH
MOPAJIBHO-3THYECKUX MPUHLUIIOB B AEATEIBHOCTH YYEHOTO;

3) TpyA0OBO€E BOCIIMTAHUE:

YCTAaHOBKOM HAa aKTHMBHOE Yy4YaCTHE€ B PpEIIEHUM MPAKTUYECKUX 3aaad
MAaTeMaTUYECKOW HAIMPABICHHOCTH, OCO3HAHUEM BAa)XKHOCTH MaTEMATHYECKOIO
o0pa30oBaHUs Ha MPOTSHKEHUHM BCEW KM3HM ISl YCNEIHON NpodeccrOoHaIbHOM
JESTEIIbBHOCTH M Pa3BUTUEM HEOOXOIUMBIX YMEHHM, OCO3HAaHHBIM BBIOOPOM U
NOCTPOCHUEM MHAMBHUAYAIbHON TPAEKTOPUU 00pa30BaHUs U KU3HEHHBIX IJIAHOB C
Y4€TOM JIMYHBIX HHTEPECOB U OOLIECTBEHHBIX MOTPEOHOCTEH;

4) acTeTH4eCcKOe BOCIUTAHME:

CIIOCOOHOCTBIO K 3MOLMOHAJIBHOMY M  3CTETUYECKOMY  BOCIPHUATHUIO
MaTeMaTHYECKUX OOBEKTOB, 3a/ay, PEUICHWH, pacCyXIEeHUH, YMEHHUIO BHJIETh
MaTeMaTUYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEHHOCTH HAYYHOI'0 MO3HAHMS:

OpUEHTalUMel B JEATEIbHOCTM Ha COBPEMEHHYIO CHUCTEMY Hay4YHBIX
IpeJCTaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS YE€JIOBEKa, MPUPOABI U
oOmiecTBa, MOHUMAHHUEM MaTEeMaTHYECKON HayKuM Kak cdepbl UeI0BEUYECKOM
JEATEIbHOCTH, 3TAaNoB €€ pa3BUTUSA W 3HAYMMOCTH JJIA PA3BUTHUS LMBHIN3ALMH,
OBJIAJICHUEM SI3bIKOM MAaTE€MaTHKH U MaT€MaTU4YECKOW KYJIbTYpOH KakK CPEACTBOM
IIO3HAHWS MHpPA, OBJIAJEHUEM IPOCTEUIIMMH HAaBBIKAMHM MCCIIEIOBATEIbCKON
NESATEIbHOCTH;



6) ¢usuueckoe Bocnutanue, GopMHpPOBaHHE KYJbTYPblI 310POBbS U
IMOIMOHAJILHOTO 0JIarOnoJIyYns:

TOTOBHOCTBHIO TMPUMEHSATh MaTeMaTHYECKHE 3HAHUS B HHTEpPECcaxX CBOETO
3I0POBbsI, BEACHUS  3J0pOBOro  oOpa3a KU3HHM  (3I0POBOE  MHUTAHUE,
cOaTaHCUPOBAHHBIM PEXKUM 3aHATHUM M OTIbIXa, peryispHas ¢dunyeckas
aKTUBHOCTH), C(HOPMHUPOBAHHOCTHIO HaBbIKA pedIeKCUU, MPU3HAHUEM CBOETO
IpaBa Ha OMMOKY M TAKOTO K€ MpaBa JPYroro 4eIoBeKa;

7) 3K0JI0rHYeCKOe BOCIIUTAHHE:

OpUEHTaIMel Ha NMMPUMEHEHUE MaTeMaTHYeCKUX 3HAHUMU IS PEIICHUS 3a/1ad
B 00JIaCTH COXPAHHOCTH OKPYXAaloIled cpenapl, IIaHUPOBAHUS IOCTYIIKOB U
OIICHKM HMX BO3MOXHBIX MOCIEACTBUM MJII OKPYXaIoIIeH Ccpeabl, OCO3ZHAHUEM
100alIbHOTO XapaKTepa dKOJIOTHYECKUX MPOOJIEM U MyTEeH UX pelICHHUS;

8) ajanTanusa K U3MEHSAIOIIMMCS YCJIOBHAM COLMAJILHOM M NMPHUPOIHON
cpeabl:

TOTOBHOCTBIO K JIEUCTBUSM B YCJIOBHUSX HEOINPEIACIEHHOCTH, MOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH 4epe3 MPaAKTUYECKYIO JEATeIbHOCTh, B TOM YHCIIE
YMEHHUE YYUTHCS Yy JPYTrUX JIOJIeH, MPUOOpETaTh B COBMECTHOM JESATEIbHOCTU
HOBBIC 3HAHMS, HABBIKM U KOMIICTCHIIMU U3 ONBbITA JPYTHX;

HEOOXOJIMMOCThIO B (OPMHUPOBAHMHM HOBBIX 3HAHWH, B TOM YHCIE
dbopMyIUpoOBaTh UJEH, TIOHSITHS, TUTIOTE3bl 00 00BEKTAX U SABJICHUSAX, B TOM UUCIIEC
paHee HEU3BECTHBIX, OCO3HaBaTh JAC(UIIMTHI COOCTBEHHBIX 3HAHUU U
KOMIIETEHTHOCTEH, TUIaHUPOBATh CBOE pa3BUTHE;

CIIOCOOHOCTBIO  OCO3HAaBaTh  CTPECCOBYIO  CHUTYaIlMi0, BOCIPHHUMATH
CTPECCOBYIO CHUTYallMI0 KaK BBI30B, TPEOYIOIIUH KOHTPMEp, KOPPEKTHPOBATH
MPUHUMAEMbIE PEIICHUS W JeUCTBUSA, (OPMYJIUPOBATH U OIEHHUBATh PUCKU U
NOCJIEICTBUS, (POPMUPOBATH OIBIT.

METAIIPEAMETHBIE PE3YJIBTATDHI
ITo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

ba3oBble JJornueckue aeicTBHuA:

e BBIABIIATh M XapaKTEPU30BaTh CYIICCTBCHHBIC MPU3HAKKM MaTEMaTHYCCKUX
OOBEKTOB, TOHATUN, OTHOIICHWNW MEXIy MOHSATHSAMHU, (POpMYyIUpPOBATH
OTIpEJICICHHs] ~ TIOHATHM, YCTaHABIWBAaTh  CYIIECTBEHHBIM  MPU3HAK
Kiaccu(ukanyy, OCHOBaHUSA Ui OOOOIICHWS U CPaBHEHUS, KPUTEPUU
MIPOBOJIMMOTI0 aHAJIN3A;

e BOCIpPUHUMATH, (OPMYIHPOBATH U  MPeoOpPa3OBBIBATH  CYXKIICHUS:
YTBEPAUTEIbHBIE W OTPUIlATEIbHBIC, C€AMHUYHBIC, YACTHBIE W OOIIHE,
YCIIOBHBIE;



BBISIBIIATH ~ MAaTeMaTHYECKHWE  3aKOHOMEPHOCTH,  B3aWMOCBSI3U U
npoTtuBopedrss B (akTax, MTAHHBIX, HAOJNIOJACHUSIX U YTBEPKICHHSIX,
npemiaraTh KpUTEPUU ISl BBISIBJICHUS 3aKOHOMEPHOCTEH U IPOTUBOPEUHI;
JienaTh BBIBOJBI C MCMOJB30BAHMEM 3aKOHOB JIOTMKH, JCAYKTHBHBIX W
WHIYKTUBHBIX YMO3aKJIIOUEHHH, YMO3aKIIOUEHHH 110 aHAJIOTUH;

pa30upaTh JO0Ka3aTeIbCTBA MAaTEMATHUYCCKUX YTBEPXKICHUU (TPSMBIE U OT
MPOTUBHOTO), TPOBOJUTH CaMOCTOSATEIHLHO HECIOXXHBIC JI0Ka3aTeIhCTBA
MaTeMaTU4ecKux (HakToB, BBICTpPAWBATh APTYMEHTAIMIO, TPUBOJUTH
pUMEPBI U KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIEC PACCYKICHUS;
BBIOMpaTh CIOCOO pelmieHus ydeOHOM 3ajadyu (CpaBHHUBATh HECKOJBKO
BAPDUAHTOB pEIlCHUs, BbIOUpPATh HauOoNee MNOAXOMAINMNH C Yy4ETOM
CaMOCTOSTEIILHO BBIJICJICHHBIX KPUTCPHUEB).

Ba3oBnle ucciienoBarejbcKyue 1eMCTBUSA:

UCIIOJIb30BaTh BOMPOCHI KaK HCCIEIOBATEIIbCKUNA WHCTPYMEHT IO3HAHUSA,
(GbopMyaMpoBaTh BOINPOCHl, (UKCUPYIOIIME NPOTUBOpPEUHE, MPOOIEMY,
CaMOCTOSATEIILHO YCTAaHABIIMBaTh WCKOMOE W JIaHHOE, (OPMHUPOBATH
TUTIOTE3y, apTYMEHTUPOBAThH CBOIO MO3UIINIO, MHEHUE;

IPOBOJUTH MO CAaMOCTOSATEIBLHO COCTaBJICHHOMY IUIaHY HECJIOKHBIN
HKCIIEPUMEHT, HEOOJIBIIIOE UCCIIEIOBAHUE 110 YCTAHOBJICHUIO OCOOCHHOCTEN
MaTeMaTHYECKOro 00BhEKTa, 3aBUCUMOCTEN 00BEKTOB MEXTY COOOI;
CaMOCTOSITENILHO (hOPMYJIUPOBATH O00OOIEHHSI U BBIBOJBI MO pe3yjIbTaTaMm
MPOBENEHHOTO HAOJIONCHUS, HWCCIEAOBAHMS, OIICHUBATH JIOCTOBEPHOCTD
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 000OIICHHUIA;

MPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE TMPOIECCa, a TaKKE BBIIBUTaTh
MIPETOJI0KEHHUS O €T0 Pa3BUTHUU B HOBBIX YCIIOBHSIX.

Pabora ¢ unpopmaunmeii:

BBISIBJISITH HEJOCTATOYHOCTh M H30BITOYHOCTHh HWH(GOpPMAallMHU, JIaHHBIX,
HEOOXOUMBIX JJIsl pEeLICHUs 3a4a4u;

BBIOMpATh, aHAIM3UPOBATH, CUCTEMATU3UPOBATH U HHTEPIPETUPOBATH
MH(OPMAIUIO Pa3TUYHBIX BUIAOB U POPM IIPEICTABIICHHUS,

BbIOMpaTh (GoOpMy MpeacTaBiICHUS HHPOPMALUU UM WIUTFOCTPUPOBATH
pemraemMbie 3a7add  CXeMaMH, JIuarpaMMamMu, WHOW Trpadukod u uX
KOMOMHAIIMSIMHU;

OLICHMBAaTh HAAEKHOCTh HMH(POpPMALMU MO KPUTEPUSIM, MPEII0KEHHBIM
yuuTesneM Uik chopMyITHPOBAHHBIM CAMOCTOSITENIBHO.

KoMMyHMKaTHBHBIE YHHBeEpPCAJbHbIe Y4eOHbIe JeHCTBHSA:

BOCIIPUHUMATDL U (bOpMyanOBaTB CYKIACHUSA B COOTBCTCTBHUU C yCIIOBHAMU
H nejsiMmu O6IH€HI/I$I, SICHO, TOYHO, I'PAMOTHO BBIPAKaTb CBOKO TOYKY 3PCHUA



B YCTHBIX M NMHUCBMEHHBIX TEKCTaxX, /1aBaTh MOSCHEHHS IO XOJYy PEIICHUS
3aJ1a4yi, KOMMEHTUPOBATh MOJyYE€HHBIN pPe3yJIbTaT;

B X0JIe 00CYXJIE€HHs 3a1aBaTh BOMPOCHI M0 CYHIECTBY OOCYKIaEMOM TEMBI,
npo0JIeMbl, perraeMoi 3aJaud, BbICKA3bIBaTh UJCH, HAIICIICHHbIE HA MTOUCK
pelIeHus, COIMOCTaBISATh CBOM CYXIEHUA C CYXKICHUAMH JIPYTUX
YYaCTHUKOB JMaNiora, OOHApY>KHMBAaTh pa3Myue M CXOJCTBO IMO3ULMUH, B
KOpPEKTHOM Popme popMyaHpoBaTh pa3HOIIIACHs, CBOU BO3PAXKEHUS;
MPEICTABISATD pE3yNbTAThI penieHus 3a/1auu, HKCIIEPUMEHTA,
UCCJIEI0BAHUSI, TPOEKTA, CAMOCTOATENLHO BEIOUPATh (hOpMAT BHICTYIUICHUS
C Y4ETOM 3aja4 MPE3eHTAMU U OCOOCHHOCTEHN ay/IUTOPUH;

MOHUMATh U UCIOJIb30BaTh MPEUMYIIECTBA KOMaHAHONW Y MHIWBUIyaIbHOU
paboTHI MPHU PEIICHUU YUEOHBIX MaTEMaTHYECKUX 3a/aY;

IPUHUMATh LEJIb COBMECTHOM JAESITEIBHOCTH, IUIAHUPOBATh OPTraHU3ALUIO
COBMECTHOI paboThl, pachpeneisTh BUAbl pabOT, JI0roBapUBaThCH,
o0CyX)aTh MPOLIECC U Pe3yabTaT padoThl, 0000IaTh MHEHUS HECKOJIbKUX
JIIOJICH;

y4acTBOBaTh B TpynmoBbIX (opmax padoTel (0OCykaeHus, OOMeEH
MHEHUSMH, MO3TOBBIC IITYPMbI U JPYTHUE), BBITOJIHATH CBOIO YaCcTh PaOOThI
U KOODJWHHUPOBATH CBOW JIEUCTBUS C JPYrMMHM 4YI€HAMU KOMAaH/IbI,
OLICHMBATh KAue€CTBO CBOEro BKJaJa B OOIIMKA MPOAYKT IO KPUTEPUSIM,
c(hOpMYIMPOBAHHBIM YYACTHUKAMU B3aUMOICUCTBUSI.

PeryasiTuBHbIC yHUBeEpPCAJIbHbIEe Y4eOHbIe 1eliCTBUS

Camoopranusamnus:

CaMOCTOSITEJIbHO COCTAaBJIATh IUIAH, aJTOPUTM pEelIeHMs 3afadd (WM ero
4acTh), BBIOMpaATh CHOCOO pelIeHUs C YYETOM HMMEIOUIMXCS PEeCypcoB U
COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBaTh U KOPPEKTUPOBATH
BapUAHTHI pEUIEHUH C YYETOM HOBOM MH(MOpMAIUH.

CﬂMOKOHTpOJIb, AMOIMOHAJIbHbINA HHTEJLJIEKT:

BJIAJETh CIIOCOOAMU CaMOITPOBEPKHU, CAMOKOHTPOJIS TIpoIlecca U pe3ybTaTa
pelIeHUsI MaTEMAaTUYECKOH 3a/1a4H;

MPEABUAETH TPYJIHOCTH, KOTOPHIE MOTYT BOSHUKHYTh MPU PEIICHUM 33/1a4H,
BHOCHTh KOPPEKTHBBI B JCSATEILHOCTh HAa OCHOBE HOBBIX OOCTOSTEIIBCTB,
HaWJICHHBIX OIMUOOK, BBISIBICHHBIX TPYIHOCTEH;

OLICHUBATh COOTBETCTBUE PE3YyJIbTaTa JACATEIbHOCTH MOCTABICHHOM LEIN U
YCIIOBUSIM, OOBSACHITh NMPUYUHBI JOCTHXKCHHUS WA HEAOCTIKECHHS LEIH,
HaxOJUTh OIMMOKY, 1aBaTh OIIEHKY MPUOOPETEHHOMY OIIBITY.



INPEAMETHBIE PE3YJIBTATBI

K xoniy oOyuenus B 7 kjacce OOyYarONIMICS TOJNYYHUT CIEAYIOIINE
MIPEAMETHBIE PE3YIIBTATHI:

Yurare wHOpMAIMIO, TMPEACTABICHHYI0 B TaOnWIax, Ha JguUarpaMMax,
MPEACTABIATh JaHHbIE B BHJIE TaOJNHI], CTPOUTH JUarpaMMbl (CTOJIOUKOBBIC
(cTosibyaThie) U KPYroBhI€) IO MAacCHBaM 3HAUYCHUH.

OnucelBaTh W HMHTEPHPETUPOBATH  pPEAIbBHBIE  YUCJIOBBIE  JIAHHBIE,
Mpe/ICTaBICHHbIC B TA0JINIIAX, HA IUarpamMMmax, rpapukax.

Hcnonb30BaTh [Ji1 ONHMCAHUS JaHHBIX CTAaTUCTUYECKUE XapPaKTCPUCTUKHU:
cpeaHee apupMeTHUUECKOEe, MeAuaHa, HauOoJbIlee W HAUMEHbIEe 3HAYCHUS,
pa3Mmax.

NMeTh mpeacTaBieHUE O CIy4allHOM HM3MEHUYMBOCTHM Ha IpUMEpax IIEH,
(U3NYECKUX BEJIMYUH, aHTPOMOMETPUYECKUX JAHHBIX, UMETh MPEACTABICHUE O
CTaTUCTUYECKON YCTOMYNBOCTH.

K xoHiy oOyuenuss B 8 kJjacce oOydYaromuiicsi MOJYYUT CIIECAYIOIINE
MPEAMETHBIE PE3YIBTATHI:

W3BnekaTe W mnpeoOpa3oBbIBaTh HH(POPMAIIUIO, MPEICTABICHHYIO B BHJIE
Tabaul, quarpamm, rpaduKoB, TPEACTaBISATh TaHHBIC B BHUJIE TAOJIUII, TUArPaMM,
rpaduKoB.

OnuchiBaTh JaHHBIE C TOMOIIBIO CTATUCTUYECKUX IOKA3aTeNeh: CpeIHHUX
3HAYEHUH U Mep paccerBaHus (pa3max, JUCIIEPCUs U CTAaHAAPTHOE OTKIOHEHHE).

HaxonuTh 4acTOThl YMCIOBBIX 3HAYEHUM M YaCTOTHI COOBITHH, B TOM YHUCIIE
10 pe3yJibTaTaM U3MEpEeHU U HaOJIOICHU.

HaxonuTe BEPOATHOCTH CIydallHbIX COOBITMH B ONBITAX, 3Has BEPOSTHOCTH
AJIEMEHTAPHBIX COOBITUI, B TOM WYHCJI€ B ONBITAX C PABHOBO3MOXXHBIMHU
AJIEMEHTAPHBIMU COOBITUSIMHU.

Hcnonb3oBaTh rpaduyeckue MOJEIH: AEPEBO CIY4alHOTO 3KCIEPUMEHTA,
JIarpaMMbl Ditiiepa, YucaoBas npsmasi.

OnepupoBaTh MOHSTHUSMHU: MHOXKECTBO, IOJAMHOXECTBO, BBITIOJIHATH
omepanid HaJ, MHOXECTBaMHU: OOBEIUHEHUE, TMEepPECEUCHHe, JOTOJHEHUE,
MEePEYUCIATH AJIEMEHTBI MHOYKECTB, IPUMEHSTH CBOMCTBA MHOKECTB.

Hcnonb3oBaTh rpaduyeckoe MPECTABICHUE MHOMXECTB M CBSI3EH MEXITy
HUMHM JIJI1 ONMCAHMS TIPOILIECCOB U SIBICHUM, B TOM YMCJIC MPU PEIICHUHU 3a7a4d U3
JIPYTUX YYEOHBIX MPEIMETOB U KYPCOB.

K xoHiy oOyuenus B 9 kiacce OOyYarONIMICS TOJYYHT CICTYIOIIHE
MpEAMETHBIE PE3YIbTATHI:

W3Bnekat W mpeoOpa3oBbiBaTh HWH(OpMAIUIO, TMPEACTABICHHYIO B
pa3IMYHBIX MCTOYHUKAX B BHUJE TaOJIMI, AUarpamm, rpaukoB, MpPeICTaBISATH
JTaHHBIC B BUE TaOIUI, TUarpamm, rpad)uKoB.



Pemary 3amaum opraHu3oBaHHBIM MEpeOOpPOM BapHAHTOB, a TaKXKe C
UCITOJIb30BAHUEM KOMOMHATOPHBIX IMPABHIT U METOJIOB.

Hcnonp30BaTh ONKCATENBHBIE XAPAKTEPUCTUKU I MACCHUBOB YHCJIOBBIX
JAHHBIX, B TOM YHCJIE CPEIHNAE 3HAYCHUSI U MEPBI PACCEUBAHMUSI.

HaxoauTs 4acTOThl 3HaYEHU M 4acTOThI COOBITHSI, B TOM YHUCIIE MOJIb3YAChH
pe3yJbTaTaMy MPOBEAEHHBIX U3MEPEHUI U HAOII0ICHUH.

HaxoauTh BEpOATHOCTH CIIy4alHBIX COOBITUH B M3YYEHHBIX OIBITaX, B TOM
YlCclie B ONBITaX C PABHOBO3MOXKHBIMHU 3JIEMEHTAPHBIMU COOBITUSIMHU, B CEPUAX
VCIIBITAHU 10 TIEPBOTO yCIIeXa, B CEPUAX UCIBITAHUI bepHyIun.

MMeTp npencraBleHHE O CIy4YalHOM BEJIMYMHE M O PACIpEICIICHUH
BEPOSATHOCTEM.

NMeTp mnpencTaBieHWE O 3aKOHE OOJIBIIMX YHUCENT KaK O MPOSBICHHUH
3aKOHOMEPHOCTH B CIIy4yallHOM M3MEHYMBOCTU U O POJIM 3aKOHA OOJIBIINX YHUCEI B
PUPOE U OOIIECTBE.



TEMATHYECKOE IINTAHUPOBAHHUE
7 KIIACC

KosanyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHHe pa3ie/ioB H TeM uudpoBbie
Ne /o P Konrpoabnbsie IIpakruueckue (mudpp )
NpOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchbl
bu6mmoreka [IOK
1 Hpencranenue naHHbIX 7 0 2 https://m.edsoo.ru/7f415fdc
bubmuorexa [JOK
2 8 0 1
Onucarenpbhas craTucTuKa https://m.edsoo.ru/7f415fdc
bubmuorexa [JOK
I 1
3 CrrysaitHas H3MCHIMBOCTS 6 0 https://m.edsoo.ru/7f415fdc
bubmuorexa [JOK
4 B 4
BEJICHNE B TCOPHIO rpaos 0 0 https://m.edsoo.ru/7f415fdc
5 BeposiTHOCTB 1 yacToTa Clly4aiiHOTO 4 0 | bubnuoreka [IOK
COOBITUS https://m.edsoo.ru/7f415fdc
bu6mmoreka [JOK
i 2
6 O06o01enue, cucreMaTU3alys 3HaHHH 5 0 hitps://m.cdsoo.rw/7F415fde
OBIIEE KOJIMYECTBO HACOB I10 ITPOTPAMME 34 2 5




8 KUIACC

KounvecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM nudpoBbIe
Ne n/m P Kourpoububie IIpakTuyeckue (uubp )
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
bubmuoreka [JOK
! Hosropenne kypea 7 kacca 4 0 0 https://m.edsoo.ru/7f417{b2
) OnmcarenpHas craTucTuka. PaccenBanne 4 0 0 bu6mmoreka [IOK
JaHHBIX https://m.edsoo.ru/7f417{b2
bu6mmoreka [IOK
M 4
3 HoHecTRa 0 0 https://m.edsoo.ru/7f417{b2
. bubnuorexa [JOK
4 BeposiTHOCTB ciyduaiiHOTO COOBITHS 6 0 1 hitps://m.cdsoo.rw/7E41 72
bu6mmorexa [IOK
B 4
> BEJICHNC B TCOPHIO rpacoB 0 0 https://m.edsoo.ru/7f417{b2
N bubmuorexa [JOK
6 Crrygaiibie coObITH 8 0 0 https://m.edsoo.ru/7f417{b2
bu6mmoreka [JOK
7 7 4 2
O0001enue, cucTeMaTH3alus 3HaHUH 0 hitps://m.cdsoo.rw/TF417ib2
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 2 1




9 KUIIACC

KoanuectBo 4acon DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM nudpoBbIe
Ne n/m P Kourpoububie IIpakTuyeckue (uubp )
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
bubmuoreka [JOK
1 IT 8 4 0 0
OBTOpEHHE kypea © Kilacca https://m.edsoo.ru/7f41a302
2 DneMeHThl KOMOMHATOPUKH 4 0 1 bubmorexa LHOK
https://m.edsoo.ru/7f41a302
3 ['eomeTpuyeckas BEpOATHOCTh 4 0 0 bubmorexa HOK
https://m.edsoo.ru/7f41a302
bubmuorexa [JOK
4 4 b 1
CHBITAHMA HEPHYILIH 6 0 https://m.edsoo.ru/7f41a302
. bubmuorexa [JOK
3 CoyHaiias Bernia 6 0 0 https://m.edsoo.ru/7f41a302
bu6mmoreka [IOK
1 1
6 Obobmetite, KorTpoI: 0 0 https://m.edsoo.ru/7f41a302
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 1 2




IHOYPOYHOE IINTAHUPOBAHHUE

7 KIIACC
KosnuuyectBo 4yacos DJIeKTPOHHbIE
ara uu(ppoBbIe
Nen/m  Tema ypoka KonTpoabubie IIpakTuueckue o p
Bcero u3ydeHusi  oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
| [IpencraBnenue 1aHHbBIX B | 0 0 bubnnorexa [HOK
TadJmmax https://m.edsoo.ru/863ec1{8
) [IpakTrueckue BbIYNCIEHUS 110 | 0 0 bubnuoreka [IOK
TAOJIUYHBIM JAHHBIM https://m.edsoo.ru/863ec324
3 H3BneyeHne u HHTEPIIpETALUA 1 0 0 bubnnoreka [JOK
TaOJIMYHBIX TAaHHBIX https://m.edsoo.ru/863ec78e
4 [IpakTuyeckas padora "Tabmumbr" 1 0 1
I'paduueckoe npescraBieHne
5 JTAHHBIX B BUJI€ KPYTOBBIX, | 0 0 bubnnoreka [JOK
CTOJIOMKOBBIX (CTOJIOUYATHIX) https://m.edsoo.ru/863ed18e
auarpamm
UYreHne u IOCTPOEHUE IUAarPaMM.
6 ITpumeps! nemorpadpuveckux 1 0 0 bubmmorexa LIOK
P PR p https://m.edso0.ru/863ed602
auarpamm
7 IIpakTyeckas pabora | 0 | bubnnoreka [JOK
"Inarpammsr" https://m.edsoo.ru/863ed72e
g Uucnossie HaOopwl. CpenHee 1 0 0 bubmuorexa [JOK
apudmernyeckoe https://m.edsoo.ru/863ed846
9 Yucnossie HaOopel. CpenHee ] 0 0 bubmuoreka [IOK
apudmernyeckoe https://m.edsoo.ru/863ed846
10 Menaunana 9ucioBoro Hadopa. 1 0 0 bubnmoreka [JOK




VY cTOMUNBOCTh MEUAHEI

Menaunana 9uciIoBOro Habopa.

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

11 .
Y CToNYMBOCTh MEAMAHBI
12 [TpakTuueckas padora "Cpennue bubnnoreka [HOK
3HaYeHUs" https://m.edsoo.ru/863edcba
HauGosnpiiee 1 HanMeHbIIee
13 3HAYCHHMS YUCITIOBOTO HAabopa bubmorexa HOK
pa- https://m.edsoo.ru/863ee07a
Pazmax
HauGounpiiee u HauMeHbIIee
14 3HAYCHHMS YUCIIOBOTO Habopa.
Pa3zmax
HawuGounpiiiee 1 HauMeHbIIIEEe
15 3HAYEHMs YUCITIOBOTO Habopa.
Pa3zmax
KonTponbHas padora no remam
16 "IIpencraBiieHue JaHHBIX bubmmnorexa [IOK
p i https://m.edsoo.ru/863ee390
OrnmcaTenpHas CTaTUCTHUKA"
17 Crny4aiiHasi ”3BMEHUYHBOCTh bubnnoreka [JOK
(mpuMepsI) https://m.edsoo.ru/863ee4bc
13 YactoTa 3HaYEHUI B MacCUBE bu6mmoreka [IOK
JaHHBIX https://m.edsoo.ru/863ee69¢c
bu6mmorexa [IOK
19 r OBKa
PYTITHPOBK https://m.edsoo.ru/863ee9d0
20 I'ucrorpammel
21 I'ucrorpammer bubmmorexa [TOK
https://m.edsoo.ru/863eeelc
2 [IpakTuueckas padora "Ciyuaiinas bubnuorexa [IOK

N3MEHYUBOCTH"

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




I'pad, Bepmmna, pedpo.

bu6mmoreka [IOK

2 IT
3 PEACTABIICHHE SaaH © OMOTIRIO https://m.edsoo.ru/863eef52
rpada
CreneHb (BaJIGHTHOCTD) BEPIITMHBI.
24 Yucno pébep u cymmapHas CTEIeHb bubmorexa HOK
PELEp H CYMMap https://m.edsoo.ru/863efOba
BepiuH. Llenb u nuki
55 Hens u mukon. [TyTe B rpade. bubnmoreka [JOK
[IpencraBnenue o cBI3HOCTH Tpada https://m.edsoo.ru/863ef236
26 [Ipencrasnenue 06 bu6mmoreka [IOK
OPHEHTHUPOBAHHBIX Ipadax https://m.edsoo.ru/863ef3b2
7 CryuaiiHblli OIIBIT U CIIy4ailHOE bubnuoreka [IOK
coObITHE https://m.edsoo.ru/863ef4d4
BeposiTHOCTB 1 yacTOTa COOBITHUS.
73 Posp MmasioBeposATHBIX U bubnuorexa [JOK
MPAKTUYECKU TOCTOBEPHBIX https://m.edsoo.ru/863ef646
COOBITHI B IPUPOJIE U B OOILIECTBE
29 Momnerta u urpanbpHasi KOCTb B
TEOPUH BEPOSTHOCTEH
30 [TpakTuyeckas padora "Hactora bubnuoreka [IOK
BBITIaJICHUS opJia" https://m.edsoo.ru/863ef8a8
KonrtponbHas pabota no remam
31 "CrnyuyaliHasi "3MEHYUBOCTb. bubnuoreka [IOK
I'padsl. BepostHOCTh cityyaiiHOro https://m.edsoo.ru/863f0186
coOpITHA"
1 IToBTOpenue, o6o0IIEHNE. bubmoreka [JOK
[IpencraBnenue qaHHBIX https://m.edsoo.ru/863efa24
13 [ToBTOpenue, o6o0IIEHNE. bu6mmnoreka [JOK

OmucarenpHas CTATUCTUKA

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




[ToBTOpEeHME, 0000IIEHNE. bubnunoreka [JOK

34
https://m.edsoo.ru/863efecO

BeposiTHOCTB ClTy4aifHOTO COOBITHS

OBIIEE KOJIMYECTBO YACOB I10 34 ) 5
I[TPOT'PAMME

1 0 0



8 KUIACC

KoanuectBo yacoB DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka KonrTpoabubie IIpakTuueckue
n/n Bcero u3ydyeHusi odpa3oBaTesibHbIE
padoThI padoThI
pecypchl
1 [IpencraBnenue qaHHBIX. | 0 0 bubmumorexa [IOK
OmnmcaTrenbHas CTaTUCTHKA https://m.eds00.ru/863f029¢
) CrnyuaiiHas u3aMeHunBOCTh. CpeiHue | 0 0 bubmuoreka [JOK
YHCIIOBOTO Habopa https://m.edsoo.ru/863f03fc
3 Canyuaiinble coObiTHs. BepostHocTH 1 | 0 0 bubnnorexa [HOK
YaCTOThI https://m.edsoo.ru/863f0578
Kitaccnueckue monenu reopun
4 BEPOSTHOCTEH: MOHETA U UTPaIbHAS 1 0 0 bubmorexa LHOK
P ' P https://m.eds00.ru/863f076¢
KOCTb
bu6mmoreka [IOK
5 O 1 0 0
THTOHCHIA https://m.edso0.ru/863f0a50
bu6mmoreka [IOK
6 0 1 0 0
Jlueriepcitst HHenoBoro Habopa https://m.edso0.ru/863f0a50
7 CraHapTHOE OTKJIOHEHUE YHUCIOBOIO | 0 0 bubnnorexa [JOK
Habopa https://m.edsoo.ru/863f0bfe
bubmuorexa [JOK
8 1 0 0
JluarpamMbl paccenBanns https://m.edsoo.ru/863f0eab
bu6mmorexa [IOK
9 M 1 0 0
HOMECTRO, TOAMHOMECTEO https://m.edsoo.ru/863f1180
Oneparuy HaJ MHOKECTBAMH:
10 00beIMHEHNE, TIEPECCUCHHE 1 0 0 bubmorexa HOK
A sy : https://m.edsoo.ru/863f143¢
JIOTIOJTHEHUE




CaolicTBa onepanuii Hajl
MHOKECTBAMU: NIEPEMECTUTENHHOE,

bu6mmoreka [IOK

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

12 I'padpuaeckoe npencrasieHue bubnunoreka [HOK
MHOECTB https://m.edsoo.ru/863f198c

13 KonTtponbHas pabora o temam
"Cratuctuka. MHoxecTBa"

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

P y bubmuorexa [JOK
15 3JIEMEHTaPHBIC COOBITHS.
. https://m.edsoo.ru/863f1dec
BepositHOoCTH COOBITHI
bnaronpusrcTByromme
16 BHGMCHI;a HbIE ZO6LITI/I$I bubmorexa [JOK
P o https://m.edsoo.ru/S631£72
BepositHocTH cOOBITHI
OMBITHI ¢ PAaBHOBO3MOXXHBIMHU
17 3JIEMEHTAPHBIMH COOBITUSIMU bubmorexa HOK
. pv ' https://m.edsoo.ru/863f21ca
CrnyuaitHblii BEIOOD
OMBITHI ¢ PAaBHOBO3MOXXHBIMHU
18 3JIEMEHTAPHBIMH COOBITUSIMU bubmorexa [TOK
o pu ' https://m.edsoo.ru/863f21ca
CrnyualiHblii BEIOOD
[IpakTuueckas padota "OmnbITHI ¢

19 aBHOBO3MOKHBIMU 3JIEMEHTaPHBIMU bubmorexa [IOK
p p https://m.edsoo.ru/863f235a
coOpITHSIMU"

bubmuoreka [JOK

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

21 CaoiicTBa aepeBa: €IMHCTBEHHOCTD bubnmnorexa [JOK




IyTH, CYILIECTBOBAHUE BUCSYCH
BCPIIHHBI, CBA3b MCIKAY YHUCIIOM
BEPILMH U 9uCcIoM pEdep

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

22 [IpaBuiio yMHOXKEHUS bubmorexa HOK
PABIIo Y https://m.edsoo.ru/863f2cd8
bu6mmoreka [JOK
23 II
PABIIO yMHOMCHIA hitps://m.edso0.ru/863f2e36
bubmuorexa [JOK
24 [IpoTuBoIONIOXKHOE COOBITHE
POTHEOTOIOAHOE CODRITH https://m.edsoo.ru/863f2f8a
)5 Huarpamma Diinepa. O0beTMHEHNE H bubnuoreka [IOK
MepeceueHre COOBITUIM https://m.edsoo.ru/863f3214
2% Hecosmectnbie coObiTus. Dopmyna bubnnoreka [JOK
CJIO’KEHUS BEPOSITHOCTEH https://m.edsoo.ru/863f3372
7 HecoBmectablie coObiTHs. Dopmyna bubnuorexa [JOK
CJI0’KEHUS BEPOATHOCTEN https://m.edsoo.ru/863f3764
IIpaBuno yMHOKEHUSI BEPOSITHOCTEM.
28 YIC)JIOBHaﬂy:Ie OSITHOCTh ’ bubmmorexa [TOK
p ’ https://m.eds00.ru/863f38ae
HesaBucumplie coObITHS
[IpaBun0 yMHOKXEHUSI BEPOSITHOCTEM.
29 YEJ'IOBHa}Iy::Ie OSITHOCTh ’ bubmmorexa [TOK
p ' https://m.edso00.ru/863f3b06
HezaBucumplie coObITHS
30 IIpencrasienue ciry4aifHOTo bubnnorexka [JOK
9KCIEPUMEHTA B BUJIE I€pEBa https://m.edsoo.ru/863f3cbe
a1 [IpencraBienue cy4aiitHOTO bubnnoreka [JOK
JKCIIEpUMEHTA B BUJIE AE€pEBA https://m.edsoo.ru/863f3f20
[ToBTOpenue, oboOIIeHNE.
bu6mmoreka [JOK
32 [IpencraBienue JaHHBIX.

OnucarenpHasg CTATUCTHUKA

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




bu6mmoreka [IOK

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

I[TPOIT'PAMME




9 KUIIACC

KoanuectBo yacos DJIeKTPOHHbIE
Nen/m  Tema ypoxa Kontpoabnbie IIpakTHueckue Aara wHpopbie
Bcero u3ydyeHusi odpa3oBaTesibHbIE
padoThI padoThI
pecypcsl
bubmuorexa [JOK
! llpencranieHHe MaHHEX ! 0 0 https://m.edsoo.ru/863f47ea
2 OnucarenpHas CTaTUCTUKA 1 0 0 bubmmorexa LOK
https://m.edsoo.ru/863f47ea
3 Orneparuy HaJ, COOBITUAMU 1 0 0
4 He3aBucumocTs coOBITHI 1 0 0
5 Komb6unaropHoe npaBuio 1 0 0 bubnuorexa [JOK
YMHOXKEHHUS https://m.edsoo.ru/863f4el6
6 [TepectanoBku. dakTopual. | 0 0 bubnnorexka [JOK
CoueTaHus ¥ YUCJIO COUYETAHUM https://m.edsoo.ru/863f4e16
bu6mmoreka [JOK
! Tpeyromsrmk Hackars ! 0 0 https:/m.edsoo.ru/863f5014
[IpakTuyeckas pabora
g "Bbruncienune BeposITHOCTEH € | 0 | bubnuoreka [IOK
WCIIOJIb30BaHUEM KOMOMHATOPHBIX https://m.edsoo0.ru/863f5208
(GyHKLIUHN 3J€KTPOHHBIX Ta0nmuL"
I'eomeTpuueckas BEpOSTHOCTb.
9 CryqaifHbIN BBIOOpP TOYKH U3 1 0 0 bubnmoreka [JOK
¢burypsl Ha MJIOCKOCTH, U3 OTPE3KA, https://m.edsoo.ru/863f5884
U3 IyTU OKPY>KHOCTH
10 I'eomeTpuueckas BEpOSITHOCTD. | 0 0 bubnuoreka [IOK
CryqaifHbIN BBIOOpP TOYKH U3 https://m.edsoo.ru/863f5a50




burypsl Ha MIOCKOCTH, U3 OTPE3Ka,
U3 JIyTU OKPY>KHOCTHU
['eomeTpuryeckast BEpOSTHOCTb.
Ciy4aifHbIl BBIOOP TOYKH U3

bubmuorexa [JOK

11
(buUTryphl Ha INTIOCKOCTH, U3 OTPE3Ka, https://m.edsoo.ru/863fSbfe
U3 IyTU OKPY>KHOCTHU
I'eomeTpuueckast BEpOSITHOCTb.
12 Cny4aiiHblii BEIOOp TOUKH U3 bubnnorexa [HJOK
¢burypsl Ha MIOCKOCTH, U3 OTPE3KA, https://m.edsoo.ru/863f5e10
U3 IyTU OKPY>KHOCTHU
HcneiTanue. Ycnex u Heygaya.
13 Cepust UCTIBITAHUMN JIO TIEPBOTO bubmmorexa [OK
P AOTIEP https://m.edsoo.ny/8636162
ycnexa
HcneiTanue. Ycenex u Heyaaya.
14 Cepust UCTIBITAHUMN JIO TIEPBOTO bubmmorexa LHOK
P HOTIEP https://m.edsoo.ny/8636356
ycrexa
HcnbiTanue. Ycnex u Heyaaya.
15 Cepus ucnbITaHUH 10 IEPBOTO
ycrnexa
Hcnbrranus beprymnn.
16 BepositHocTH cOOBITHI B cepun bubmmorexa LOK
p . p https://m.edsoo0.ru/863f64d2
ucneiTaHuil beprynnm
Wcnbrtanus beprymnn.
17 BepositHoCcTH cOOBITHI B cepun bubmmorexa LIOK
p g P https:/m.eds00.ru/863f6680
ucneiTaHuil bepuynnu
18 [Ipaktuueckas padota "McnpiTanus bubnmoreka [JOK
bepnymmn" https://m.edsoo.ru/863f67de
19 CrnyualiHas BeIMUMHA U bubnuoreka [IOK




pacrpeziesieHue BeposTHOCTEN

Marematnueckoe oXXuIaHue 1

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

20
JIUCTIEPCUS CITyYatHON BEJTMYUHBI https://m.edsoo.ru/863f6da6
[IpumMeprl MaTeMaTU4ECKOTO
bu6mmoreka [IOK
21 0’KHMJIAHHS KaK TEOPETHUYECKOTO
https://m.eds00.ru/863f6f86
CPEIHEro 3HAYCHUS BETUYMHBI
bubmuorexa [JOK
22 [ToHsATHE O 3aKOHE OOJIBIINX YHCEIT 1
https://m.eds00.ru/863f72c4
3 H3mepenue BeposaTHOCTEN € bubnuoreka [IOK
MOMOIIBIO YACTOT https://m.edso00.ru/863f7652
24 [TpumeHeHue 3akoHa OOIBIINX bubnuorexa [JOK
YHCEeIl https://m.edsoo.ru/863f7116
25 O06o01IeHre, CHCTeMAaTH3 AN bubmmoreka [JOK
3HaHuil. [IpencraBnenne naHHbIX https://m.edsoo.ru/863f783c
26 O06006111EH1E, CUCTEMATU3ALIUSA
3HaHui. OnrcarenbHas CTaTUCTHKA
O00011enNe, cCUCTEMAaTA3 AU
. bubnuotexa [JOK
27 3HaHui. [IpencraBieHne naHHBIX.
https://m.edsoo0.ru/863f893a
OnucaTenbHasi CTaTUCTUKA
O06006111EH1E, CUCTEMATU3ALIUSA
28 3HaHUW. BepoATHOCTh Cily4aitHOTO bubmorexa HOK
- O i https://m.edsoo.ru/863f7ade
COOBITHS
O0001Ienre, cucTeMaTH3aIus
79 3HaHUW. BeposSTHOCTH CITydaitHOTO bubnuorexa [JOK
COOBITHS. DIIEMEHTHI https://m.edsoo.ru/863f7c9¢
KOMOWHATOPUKH
30 O06o06meHre, cucTeMaTH3aIHas bubmuorexa [JOK

3HAHUN. DIIEMEHTHI

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




KOMOWHATOPUKH

O0001enue, cucTeMaTA3aIus
3HAHUH. DJIeMEHTHI

bubmuorexa [JOK

31 1
KoMOuHaTopuku. CirydaifHbIe https://m.edsoo.ru/863f8408
BEJIMUMHBI U pacrpeeseHus
O0001enue, cucTeMaTA3aIus
. . bubmmoreka [JOK
32 3HaHui. CiryyaiiHble BEJIMUMHBI U 1
https://m.edsoo.ru/863f861a
pacnpezeneHus
33 Hroroas xouTpoasHas padbora 1 bubmmorera [JOK
https://m.edsoo0.ru/863f8b56
34 O0001enne, cucTreMaTH3aIus q
3HAHUM
OBUIEE KOJIMYECTBO YACOB I10 34

[NPOTPAMME




IPOBEPSIEMBIE TPEEOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM IPOI'PAMMBI

7 KIIACC
Kon .
IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOIM
NpoBepsieMoro .
00pa3oBaTeJIbHOM MPOrPaMMbl OCHOBHOT'0 00111er0 00pa30BaHus
pe3yJbTara
5 BeposiTHOCTB M cTaTHCTHKA
Uurate nHPOpMAIIHIO, IPEICTABICHHYIO B Ta0JIMIIaX, HA JUarpammax,
5.1 MPEACTABIATh JIaHHBIE B BHJAE TaOJMI, CTPOUTH JHArpaMMBbI
(cronbukoBbIe (CTONOYATHIE) U KPYTOBBIE) 110 MAaCCHBaM 3HAYEHUN
- OnuceiBaTh W UHTEPIPETUPOBATh peajbHbIE YHUCIOBBIC JaHHBIE,
Mpe/ICTaBICHHBIC B TA0IUIaX, HA IUarpaMMax, rpadukax
Hcnons3oBath TUTSt OTMHUCaHus JTAHHBIX CTAaTUCTHUYECKHUE
53 XapaKTepUCTHKU: cpeliHee apudmeTnyeckoe, Meanana, HauOobIIee U
HaWMEHbIIIEE 3HAYCHH S, pa3Max
Nmetsb npencraBieHre o ciiydyaliHONM M3BMEHUYMBOCTH Ha MPUMEpax IIEH,
5.4 (U3UYECKUX  BETUYHH, AaHTPOMOMETPUYECKUX JIaHHBIX, HMETh
MPEACTABICHUE O CTATUCTUYECKON YCTOMYMBOCTH
8 KIIACC
Kon .
IIpoBepsiemble peMeTHbIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOM
NpoBepPsIeMoOro .
o0pa3oBaTe/IbHOI NPOrPaMMBbI OCHOBHOTI'0 00111er0 00pa30BaHUs
pe3yjabTara
5 BeposiTHOCTB U cTaTUCTHKA
W3Bnekath U mpeoOpa3oBbIBaTh HHQPOPMAIUIO, TPEIACTABICHHYIO B
5.1 BUJEe TaOdMI, auarpamm, rpadukoB, MPeICTaBIsATh JTaHHbIE B BUJE
TabmuLl, AUarpamm, rpaduKkoB
OnuceiBaTh JaHHBIE C TIOMOIIBIO CTAaTUCTUYECKUX IOKa3aTesei:
5.2 CpeIHUX 3HAYEHUH H Mep pacceuBaHus (pa3Max, JUCHepcus u
CTaH/IapTHOE OTKJIOHEHHE)
5.3 HaxoauTh 4acTOTHI YHCIOBLIX 3HAUCHUM U YaCTOTHI COOBITHM, B TOM




YHUCJIe 1O Pe3yJIbTaTaM U3MEPEHUN U HAOII0ICHU

HaXO,I[I/ITB BEPOATHOCTHU CHy‘IaﬁHbIX COOBITUH B OIIbITax, 3Hasd

54 BEPOSITHOCTH 3JIEMEHTApHBIX COOBITHH, B TOM YHCJIE B OIBITaX C
PaBHOBO3MOYKHBIMH 3JIEMEHTAPHBIMU COOBITUSMU
5 Hcnonb3oBare  rpaduueckue  MOAEIM:  JIEPEBO  CllydailHOro
. 9KCIIEPUMEHTA, AMarpaMMbl Dijiepa, YuciioBas npsmas
OnepupoBaTh MOHATUSMU: MHOXKECTBO, IIOJIMHOKECTBO; BBINOJIHATH
56 Olepaluy  HaJ  MHOXECTBaAaMM:  OOBEIMHEHHE, IIepeceueHHe,
. JIOTIOJIHEHUE; IEPEUUCIIATD 3JIEMEHTHI MHOXKECTB, IPUMEHITH CBOWCTBA
MHOKECTB
Hcnonb3oBare rpaduyeckoe MpeiCcTaBIeHUE MHOXECTB U CBs3el
5.7 MEX1y HUMH ISl ONMCAHUS IPOLECCOB U SIBJICHUI, B TOM UYHUCIE MPU
pelLleHNH 3a1a4 U3 APYrUX Y4eOHBIX IIPEIMETOB U KYpPCOB
9 KIIACC
Kon .
IIpoBepsiemble npeaMeTHBIE Pe3yJIbTATHI 0CBOCHHS] OCHOBHOM
NPOBEPSIEMOro .
o0pa3oBaTeIbHOM NPOrPaMMbI OCHOBHOI0 00111er0 00pa3oBaHust
pe3yJbTara
5 BeposiTHOCTB U cTaTHCTHKA
W3Bnekatb U mpeoOpa3oBbIBaTh MH(POPMAIUIO, MPEICTABICHHYIO B
5.1 pa3IMYHbIX HCTOYHUKAX B BHUJE TaOMUI, auarpamMm, TIpaduKoB,
NPEJCTABIATh JaHHbBIE B BUJIE TAOIUIL, JUarpamMm, rpadukoB
- Pemarp 3a1aun OpraHn30BaHHBIM NEpEOOPOM BapHAaHTOB, a TAKXKE C
' HCIOJIb30BaHNEM KOMOMHATOPHBIX MPABHII U METO/IOB
Wcnonb3oBath omucareiabHble XapaKTEPUCTHKU JJII  MacCHUBOB
53 YHUCIIOBBIX JAaHHBIX, B TOM 4YHCIIE€ CpEIHHE 3HAYEHUS U MEpPbI
paccenBaHMs
4 HaxomuTh 4acTOThl 3HaU€HHWH W YAaCTOTHI COOBITHS, B TOM YHCIIE
' MOJIB3YSICh PE3Y/IbTaTaMU MPOBEAEHHBIX U3MEPEHUN U HAOJII0JeHUI
HaxoauTh BEpOSATHOCTH ClydallHbIX COOBITUI B U3yYEHHBIX OIBITAX, B
55 TOM 4YHCJIE€ B ONBITaX C PaBHOBO3MOXHBIMU 3JIEMEHTapHBIMU

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




ucnbsITaHui bepHyiu

HNmers npencraBiieHHE O CIIy4alHOM BEIMYMHE U O PaCHpEICICHUU

5.6

BEpPOSITHOCTEHN

Nwmetr mpezacraBieHue o 3aKOHE OOJBIIMX YKCEN KaK O MPOSIBICHUU
5.7 3aKOHOMEPHOCTH B CIly4alHOM HM3MEHYHMBOCTM U O POJIM 3aKOHA

OOJIBILINX YKCEI B IPUPOJIE U 0OIIECTBE




IMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

7 KIIACC
Kon IIpoBepsieMblii 3JIEMEHT COJlePKAHUSA
5 BeposTHOCTh U cTaTUCTHKA
[IpencraBienue JaHHBIX B BUJE TaOMuUIL, AuarpaMM, rpadukoB. 3arnoiIHeHHe
Ta0JIMIl, YTCHWE W TOCTPOEHHUE auarpaMM (CTOJOMKOBBIX (CTOJNOYATHIX) H
5.1 KpyroBbix). UYUteHwe rpaduKOB peanbHBIX MpoleccoB. l3BnedeHue
UHPOpPMALIUK W3 IUArpaMM M TaOJUI], HCIIOJIB30BAaHHE M HHTEPIPETALUS
TAHHBIX
OrnucaTtenbHasi CTaTUCTUKA: CpeqHee apupMeTHUecKoe, MeIuaHa, pa3max,
5.2 HauOoJIbIlIee U HAMMEHbIIEe 3HaAYEeHUSI Habopa YMCIIOBBIX JaHHBIX. [Ipumepsl
Cy4yallHOI U3MEHUYMBOCTHU
CrnyyaliHpli 3KCHIEPUMEHT (OIBIT) M ciay4yailHoe coObiThe. BeposTHOCTh U
53 yactoTa. Poib MaloBEpOSATHBIX M MPAKTUYECKH JTOCTOBEPHBIX COOBITUN B
npupojie u B oduiectse. MoHeTa u urpajibHasi KOCTb B TEOPUU BEPOSITHOCTEN
I'pad, Bepmmua, pedpo. Crenenp BepuuHbl. Yncno pébep u cymmapHas
s4 creneHb BepiuH. Ilpeacrasnenue o cBsazHoctu rpada. Llenu u muxnsl. [lytu
' B rpadax. OO6xonm rpada (dinepoB myth). llpencraBinenue 00
OpPUEHTHPOBAaHHOM rpade. Pemenue 3agau ¢ nomouibio rpadon
8 KIIACC
Kon IIpoBepsieMblii JJIEMEHT COEPIKAHUSA
5 BeposgaTHOCTh U cTaTHCTHKA
5.1 [IpencraBneHue JaHHBIX B BUJE TaOIUL], JUarpaMm, rpadukoB
- MHOX€eCTBO, 9JIEMEHT MHOXECTBAa, IOAMHOXecTBO. Omepanuu  Haj
' MHO’KECTBaMU: 00bEIMHEHNE, [IepeceueHre, T0MOJTHEHNE
53 CBolicTBa onepanuii HaJl MHOKECTBAMU: MIEPEMECTUTENBHOE, COYETATEIBHOE,
' pacnpenenuTeNbHOE, BKIOYEHUS
54 Hcnonp3oBanue rpaduyueckoro mNpeACTaBICHHUS MHOXECTB Ui OIMHMCAHUS

peasibHBIX MPOLECCOB U SBJICHUI, IPH PEIICHUHN 3a/1au.




W3mepenune paccemBaHusl JaHHBIX. Jlucmepcusi U CTaHAApTHOE OTKIOHEHHE

> YHCIOBBIX HA0OpOB. J{narpamma paccenBaHUs
OnemeHTapHble COOBITHSA chay4ailHOro ombita. Chy4aiflHble COOBITHSL.
s6 BepostHOocTH cOObITHH. ONBITEI ¢ PaBHOBO3MOXHBIMH 3JIEMEHTAapPHBIMU
' coObiTusiMu.  CiydaiiHbiii BbIOOp. CBs3b MEXIYy MAaJOBEPOSATHBIMH MU
IPAaKTUYECKH JOCTOBEPHBIMU COOBITUSAMU B IIPUPOJIE, OOLIECTBE U HAyKe
[JepeBo. CBolicTBa JEpeBbEB: EAMHCTBEHHOCTh IIyTH, CYILIECTBOBAaHUE
5.7 BUCSAYEH BEPUIMHBI, CBSA3b MEK/Y YUCIIOM BEpIIUH U ynuciaoM pédep. [Ipasuio
yMHOXXeHUs. Penienne 3a1a4 ¢ noMousio rpagos
[TpotuBononoxusle coObiTHA. Junarpamma DOiinepa. OObenuHeHue u
5.8 nepeceueHre coObiTuil. HecoBmecTHble coObITHS. Dopmyna CIOKEHHUS
BEPOSATHOCTEM
5.9 YcnoBHast BepossTHOCTB. [IpaBuno ymHoxxenus. HezaBucumble coObITUs
[IpencraBnenue »skcnepuMeHTa B BuJe JepeBa. Pemienue 3amad  Ha
5.10 HAaXO0JKJIEHUE BEPOSITHOCTEM C MOMOIIBIO JEpeBa CIy4ailHOrO 3KCIIEPUMEHTA,
nuarpamMm Disepa
9 KIIACC
Kon IIpoBepsieMblii 3J1EMEHT COACPKAHUS
5 BeposTHOCTB U cTaTUCTHKA
[IpencraBnenue TaHHBIX B BUJE TaOJMIl, TUarpaMM, rpadukoB, HHTEPIpETALUs
5.1 JTaHHBIX. YTeHHe M mocTpoeHue TaliMil, Juarpamm, rpadukoB MO pealbHbIM
JTAaHHBIM
5.2 [lepecranoBku u pakroprai
5.3 CoueTaHus ¥ 4KMCIIO COYETAaHUN
5.4 Tpeyronsuuk Ilackans. Pemenue 3aay ¢ Cmoap30BaHUEM KOMOMHATOPUKH
5 I'eomeTrpuueckass BeposTHOCTb. CilydyallHBI BBIOOpP TOYKM M3 (QUIYpbl Ha
' IJIOCKOCTH, U3 OTPE3Ka U U3 IYTU OKPYKHOCTH
5.6 Hcneiranne. Ycenex u Heynauya. Cepus UCIIBITAHUN 0 IEPBOTO ycrexa
57 Cepus ucnbiTanuii bepHynnu. BeposTHOCTH cOOBITHII B CepuU HCIBITAaHUNA
‘ bepuymin
5.8 CrnyuaiiHas BeJIMUMHA U paclpeiesieHue BEPOSTHOCTEN




Matemaruueckoe oxkugaHue U - gucnepcus. Ilpumepsl MareMaTHyecKoro

> O’KMJIaHHS KaK TEOPETUYECKOr0 CPEIHEr0 3HAYCHUS BEITUYNHBI

510 MareMarnueckoe OXUJAHUE M JUCHEPCUS CIydalHOM BEIMYHMHBI «YHUCIIO
' YCIIEXOB B CEpUU UCHBITAaHUN bepHyin»

511 Ilonatue o 3akoHe OonbIIMX 4Yucesl. M3MepeHHe BEpOSITHOCTEH C IOMOIIbIO

gyacToT. Pojb 1 3HaueHue 3aKoHa OOJIBIINX YMCEIl B IPUPOJIE U OOIIECTBE




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

Kon
NpoBepsieMOro
TpedoBaHMS

IIpoBepsieMble TPeOGOBAHUS K MPeIMETHBIM Pe3y/1bTATAM OCBOEHHS
OCHOBHOM 00pa30BaTe/JIbHOM MPOrpaMMbl OCHOBHOT0 0011Iero
oOpa3oBanusi Ha ocHoBe PI'OC

YMeHue onepupoBarh NOHIATUSAMU: MHOXECTBO, IIOJIMHOXECTBO, OIEpaluu
HaJ MHOXECTBAMM; YMEHUE ONEePUPOBATh MOHATUSAMU: Tpad, CBA3HBIN Tpad,
JI€peBO, LUKJI, IPUMEHATh UX IPH PELICHUU 33]a4; YMEHUE HCIIOIb30BaTh
rpaduyeckoe TMpEACTaBICHWE MHOXKECTB [UIsl OINWCAaHUS peabHBIX
IIPOLIECCOB U SIBJICHUH, IPU PELICHUH 3a/1a4 U3 IPYTUX YyU4eOHBIX MPEIMETOB

YMeHue OIICPUPOBATL IIOHATHAMMU: OIIPCACICHHUC, aAKCHOMa, TCOpEMa,
J0Ka3aTCJIbCTBO, YMCHHC paciio3HaBaThb HCTHHHBIC u JIOXKHBIC
BBICKA3bIBAHUA, IIPUBOAWTL IIPHUMCPLI MW  KOHTPIIPUMCPLI, CTPOUTH
BBICKA3bIBAHUA U OTPULIAHUA BBICKA3bIBaHUU

YMeHHe OnepupoBarh IOHATHAMH: HATypalbHOE YHCIO, IIPOCTOE U
COCTAaBHOE YHCJIO, JE€IUMOCTb HATYPAJIbHBIX UUCEI, IPU3HAKU JIEIUMOCTH,
LEJIOE YUCIIO0, MOJYJIb YMCa, OOBIKHOBEHHAs! IpoOb M AecsATHYHAs JpoOb,
CTaHJAPTHBIA BHJI YWCJA, PALIMOHAJIBHOE YHCIIO, UPPALMOHAIBHOE YHUCIIO,
apu@MeTHuyecKuil KBaJpaTHBI KOpPEHb; YMEHHE BBINOJIHATH AEHCTBUS C
YUCJIaMH, CPAaBHMBAThb M YIOPSJIOYMBATH YMCIIA, IPEACTABIATH 4YMCIA HA
KOOPIMHATHON MPSAMOM, OKPYIVIATh YHUCIA, YMEHHUE JENaTh NPUKUAKY M
OLICHKY pe3yJIbTaTa BBIYMCICHUI

YMeHne onepupoBaTh TOHSATHSAMH: CTENEHb C IIeNBIM II0Ka3aTeleM,
apu@meTHyecKnil KBaJlpaTHbIN KOPEHb, MHOIOWIEH, ajireOpanydeckast Ipoob,
TOXKIECTBO, 3HAKOMCTBO C KOPHEM HATypaJbHOW CTemeHH OoJIbIe
eIMHUIIBI; YMEHHE BBIMIOJHATH Pacué€Thl MO (QopMmyliaM, MpeoOpa3oBaHUS
LENBIX, JIPOOHO-pAllMOHATBHBIX BBIPAXKEHUH M BBIPAKEHUH C KOPHSIMH,
pa3yiokeHue MHOTOWIEHA Ha MHOXKUTENH, B TOM YHCIIE C UCIOJIb30BAHUEM
(bopMyI pa3sHOCTH KBaJIpaToOB U KBaJpaTa CyMMbI U pa3HOCTH

VYmMmenue OIICpHUPOBATE MOHATUAMMU: YHCIIOBOC PABCHCTBO, YPABHCHHUE C
OJIHOW TEPEMEHHOU, YMCIOBOE HEPaBEHCTBO, HEPABEHCTBO C MEPEMEHHOM;
YMEHHE peliaTh JIMHEHHBIE W KBajJpaTHbIE ypaBHEHUs, JAPOOHO-
paluoHaNIbHbIE YPAaBHEHUS C OJIHOM MEPEMEHHOM, CUCTEMBI ABYX JIMHEWHBIX
YpaBHEHUH, TUHEHHBIE HEPABEHCTBA U X CUCTEMBI, KBaIpaTHbIE U TPOOHO-
panoruOHAJIBHBIC HCEPABECHCTBA C O}IHOI71 HepeMeHHOﬁ, B TOM YHCIC IIpU
pEe€mICHUN 3aJda4 M3 APYTHX HNPEAMETOB M IMPAKTUYCCKUX 3aaa4dy, YMCHHUC
UCIIOJIb30BaTh KOOPJIMHATHYIO MPAMYI0O M KOOPAMHATHYIO IJIOCKOCTBH JUJIS
M300pakKeHUS PEIICHUN ypaBHEHUH, HEPABEHCTB U CUCTEM

YMeHue omnepupoBaTh MOHATHUAMH: (QyHKIUSA, TpaduK QYHKIUW, HYIU
(GYHKINU, TPOMEXKYTKH 3HAKOIOCTOSHCTBA, MPOMEXKYTKHA BO3PACTaHHS,




yObIBaHMS, HamOoONbIIee W HAaWMEHbIee 3Ha4YeHHs] (YHKIMH; yMEHUE
ONEPHPOBATh TOHATHSIMHU: TIpsMasi MPOMOPIUOHAIBHOCTh, JIMHEWHAsS
byHKkuus, KBaapaTHyHas (QYHKIUS, oOpaTHas MPONOPIMOHAIBLHOCTD,
napaboJia, runepOoa; yMeHHe CTPOUTh Tpaduku (PyHKITUH, UCIIOIB30BAThH
rpadUKu JUISL ONPENEJICHUS] CBOWCTB TIPOIIECCOB M 3aBHCUMOCTEH, LIS
pelieHus 3ajad W3 APYrux YUeOHBIX MPEIMETOB W PEaTbHOW >KU3HU;
YMEHHE BBIPaKaTh GOPMyJIaMU 3aBUCUMOCTH MEXIY BETHUYNHAMU

YMeHue onepupoBaTh MOHATUSAMU: MOCIEAOBATEIBHOCTh, apudMeTnyecKas
U TreoMeTpuuYecKass [MpOrpeccCud; YMEHHE MCIOJb30BaTh CBOWCTBA
MOCJIEI0BATENbHOCTEH, (POPMYIIBI CYMMBI M OOLIET0 WieHa MPH PEIICHUH
3aja4, B TOM 4YHCJE 3a7ay U3 JPYIHX YYEOHBIX MPEIMETOB M PEaTbHOM
KU3HU

YMeHue pemars 3a/1a4i pa3HbIX TUIOB (B TOM YHUCIIE Ha MPOLEHTHI, O U
4acTH, JBIKEHHE, paboTy, IIEHy TOBAPOB M CTOMMOCTH MOKYIOK U YCIYT,
HaJIOTM, 3aJa4d W3 O0O0JaCTH YOPABJIECHUS JIMYHBIMM U CEMEHHBIMU
(¢uHaHCaMM); YMEHUE COCTABJISATh BBIPAKEHUS, YPAaBHEHUS, HEPABEHCTBA U
CUCTEMBI II0 YCIOBHUIO 3aJa4M, HCCIECNOBATH IIOJIyYEHHOE pEIICHUE U
OLIEHUBATh MIPABJIONOA00HOCTh NOJYYEHHBIX Pe3yJIbTaTOB

YMeHue onepupoBarh MOHATUSAMU: (QHUTypa, TOUKA, OTPE30K, MpsMas, JIyd,
JIOMaHas, YroJ, MHOTOYIOJIbHUK, TPEYTOJIbHUK, PaBHOOCIPECHHBIA U
PaBHOCTOPOHHUH TPEYTOJBHUKH, IPSIMOYTOJBHBIA TPEYroJIbHUK, MEIUaHa,
OuccekTpuca u BBICOTA TpPEeyroJbHUKa, YeThIPEXYTOIBHUK,
napasuiesiorpaMm, poMO, MPSMOYTOJIbHUK, KBaJIpaT, TParelus; OKPYKHOCTb,
KpyT, KacaTelbHasl; 3HAKOMCTBO C IPOCTPAHCTBEHHBIMH (GUTYpaMU; YMEHHUE
pemiate 3a/a4i, B TOM YHKCJIE M3 MOBCEAHEBHOW XU3HU, HA HAXOXICHUE
TreOMETPUUYECKUX BEIUYUH C MPUMEHEHHEM HM3y4YeHHBIX CBOWCTB (uryp u
(dakToB

10

YMeHue omnepupoBaTh IMOHATHUAMHU: PABEHCTBO (QUIyp, pPaBEHCTBO
TPEYrOJIbHUKOB; NapauIeIbHOCTh U MEPHNEHAMKYISPHOCTh NPSAMBIX, YroJl
MEXy MPSIMBIMH, NIEPIEHANKYIISIP, HAKJIIOHHASA, IPOEKIHs, mojodue Gpuryp,
H0}106HI)IG TPEYIrOJIbHUKU, CHUMMCETPHUA OTHOCUTCIBHO TOYKH H HpHMOfI;
YMEHHME pAclo3HaBaTh PAaBEHCTBO, CHMMETpHUIO U THojolue Quryp,
apAJUIENIBHOCTD U NEPIEHIUKYIAPHOCTD NIPSIMBIX B OKPYKAIOIIEM MUpPE

11

YMeHue omnepupoBaTh MOHATUSMHU: JUIMHA, PACCTOSIHHE, Yroll (BelMYnHA
yrila, CHHYC ¥ KOCHHYC yTJla TPEeYTroJbHUKA), TJIOMab; YMEHHE OIEHUBAThH
pasMephl MPEIMETOB U 0OBEKTOB B OKPY’KAIOIIEM MHUPE; YMEHUE TPUMEHSATH
(GhopMyIIBI IEpUMETPa U TUIOMIATH MHOTOYTOJIbHUKOB, JUTHHBI OKPY>KHOCTH U
MJIOMAu Kpyra, o0beMa MPsSMOYTOJIBHOTO TMapajuieienumnea; yMeHue
MPUMEHATh NPU3HAKKA PABEHCTBA TPEYTOJIBHUKOB, TEOPEMY O CYMME YIJIOB
TpeyrojapbHuKa, teopemy Iludaropa, TpUrOHOMETPUYECKHE COOTHOIICHUS
JUISL BBIYMCIICHUS JJIMH, PACCTOSIHUI, TIOIIAAeH

12

YMeHue  u3zo0pakarb  IUIOCKHME  (QuUrypel W WX ~ KOMOWHAIWH,
OPOCTPAHCTBEHHBbIE (QUTYphl OT pPYKH, C TOMOIIBIO  YEPTEKHBIX




HHCTPYMCHTOB U 3JICKTPOHHBIX CPCACTB IO TCKCTOBOMY HJIM CUMBOJIbBHOMY
OIMMCaHUIO

13

YMeHue ornepupoBaTh MOHATHSMU: MPSMOYTOJibHAs CHUCTEMa KOOPAMHAT;
KOOPJMHATHI TOYKH, BEKTOpP, CyMMa BEKTOPOB, NMPOU3BEICHUE BEKTOpPa Ha
YHUCJIO, CKaJIIPHOE TMPOU3BEJICHUE BEKTOPOB; YMEHHUE HCIOJIb30BATh
BEKTOPbl U KOOPJAUHATHI Ul MPEACTABICHUS JaHHBIX U PELICHUS 3a]ad, B
TOM YHUCJIE U3 IPYTUX YYEOHBIX MPEAMETOB U pealbHON KU3HU

14

Ymenune OIICpHUPOBATH IMOHATHAMMU: CTOJIOUKOBEIE U KPYTOBLIC AUarpaMmal,
Ta0JIMIIBI, cpeiHee apuMeTHuyecKoe, Mearana, HanooIbIIee U HAMMCHbBIIICE
3HAUEHMs,  pa3Max  YHCIOBOro  Habopa,  yMEHHE  M3BICKATh,
HUHTEPIIPETHPOBATh U MPEOOPa30BhIBATE HH()OPMAIIUIO, MPEICTABICHHYIO B
TabNMIIaX ¥ Ha JUarpaMmax, OTPaKarol[yl0 CBOWCTBA M XapaKTEPUCTUKH
pealbHBIX TPOLECCOB W SBJICHHI;, YMEHHE pAacro3HaBaTh H3MCHUYHUBHIC
BEJIMYMHBI B OKPYXKAIOLIEM MUPE
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YMeHue onepupoBaTh IMOHATUSMHU: CIYYalHBI ONBIT  (CIy4aiHbII
OKCIIEPUMEHT),  JJIEMEHTapHOE  COOBITHE  (DJICMEHTApHBIA  HMCXOJ)
CJIy4alfHOT'O OIIBITA, CIIy4aifHOE COOBITHE, BEPOSTHOCTh COOBITHS; YMEHUE
HAaXOIWTh  BEPOSATHOCTH  CIy4YallHBIX  COOBITMH B ONBITax  C
PaBHOBO3MOYKHBIMH 3JIEMEHTAPHBIMH COOBITHSIMH, YMEHUE PElIaTh 3a7adu
METOZIOM OpPraHMW30BAaHHOTO Iepedopa W C HCHOJIb30BAaHHEM IIpaBUIIA
YMHOXEHUS; YMEHHE OICHUBATh BEPOSTHOCTH pEATbHBIX COOBITHH U
SBIIGHUH, MOHUMATh POJb MPAKTHYECKH IOCTOBEPHBIX M MAaJOBEPOSTHBIX
COOBITHII B OKpYXKAlOIIeM MHUPE W B JKU3HH; 3HAKOMCTBO C TOHSTHEM
HE3aBHCHUMBIX COOBITHIl; 3HAKOMCTBO C 3aKOHOM OOJBIIMX YHCENT U €ro
POJIBIO B MACCOBBIX SIBJICHUSIX
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YMeHnue BbIOMpaTh NOIXOASAIINNA U3YyUEHHBIH METOJ JUIsl peLIeHMsl 3aauu,
IPUBOAUTH IMPUMEPHI MATEMAaTUYECKUX 3aKOHOMEPHOCTEH B IpUPOAE U
JKU3HHM, PACIO3HABAaTh IIPOSBIICHUE 3aKOHOB MAaTE€MAaTHKU B HCKYCCTBE,
OIMUCBHIBATh OTIEIbHBIE BBIJAIOIIUECS PE3YJIbTAThl, IOJIYYCHHBIE B XOJE
pa3BUTHSA MaTEMaTUKU KaK HAayKd, IIPUBOAMUTH IPUMEPHl MAaTEMATHYECKUX
OTKPBITHH U UX aBTOPOB B OT€YECTBEHHON U BCEMUPHON HCTOPUHU




INEPEYEHD 2JIEMEHTOB COIAEPKAHUSA, ITPOBEPAEMBIX HA OI'D
ITO MATEMATHUKE

Kon

IIpoBepsieMblii 3JIeMEeHT COIePKAHUS

1 Hucna u BIYUCICHUS
1.1 Harypanbnble u nensie uncina. [Ipu3Haky AeIMMoCTy HEIbIX YHCell
12 OOBIKHOBEHHBIE M JECSATUYHBIC TPOOU, MPOLEHTHI, OECKOHEUHbIE MEPUOIUYECKUE
npodu
1.3 Parmonanbheie uncia. ApupMeTHuecKue onepanyuy ¢ paioHaAIbHBIMU YACIaMU
1.4 JlelicTBUTENbHBIE YnCiIa. ApUpMETHYECKHE ONIEPALIUHU C JEHCTBUTEILHBIMU YHCIIAMHU
L5 HpI/I6JII/I)Ké}£HI)I€ BBIUMCJICHMS], [IPaBUIJIa OKPYIJICHUS, IPUKHJIKA U OLIEHKa pe3yJibTaTa
BBIYHCIICHUM
2 Anrebpanyeckue BbIpaXKEHUS
2.1 bykBeHHbBIE BBIpaKEHUS (BBIPAYKEHUS C IEPEMEHHBIMHU)
5 Crenens ¢ uensiM nokaszareneM. CTeneHb ¢ pallMoHAIbHBIM MoKa3aTesneM. CBoiicTBa
' CTENEHU
2.3 MHorousneHsl
24 Anrebpanueckast JpoOb
)5 ApudmeTrueckuii KOpeHb HaTypaJbHOM cTeneHH. JleHcTBus ¢ apupMeTHYeCKUMHU
' KOPHSIMHU HaTypajIbHOU CTEIEHU
3 VYpaBHEHUsI U HEPABEHCTBA
3.1 Lenbie u 1poOHO-paOHaANIbHBIE ypaBHEHUs. CUCTEMBI U COBOKYITHOCTH YPaBHEHUH
39 Lensle u npoOHO-panoHanbHble HepaBeHCTBA. CHCTEMbl M COBOKYIHOCTH
' HEPABEHCTB
3.3 Pemrenre TeKCTOBBIX 3a7a4
4 YucnoBsle OCIEN0BATENBHOCTH
4.1 ITocnenoBaTeabHOCTH, CIOCOOBI 3aJaHUs IOCIEI0BATENLHOCTEN
4.2 Apudmerndeckas U reoMmeTpudeckas nporpeccuu. @opmysa CI0XXKHbBIX TPOLIEHTOB
5 OyHKIMH
Oyukums, cnocodsl 3aganus GyHkuuu. I'padux pynkuun. O6macTh onpeneneHus u
51 MHOKeCTBO 3HaueHu QpyHkumuu. Hynu pynkunu. [IpoMexyTkn 3HaKOMOCTOSIHCTBA.
o [IpoMexyTK MOHOTOHHOCTH (YHKIMU. MaKCUMyMbl U MUHUMYMBI (YHKIUH.
HauOonbiiee n HanMeHblee 3Ha4YeHUE (PYHKIIUN Ha TPOMEKYTKE
6 KoopanHatsl Ha psiMO#l ¥ TIIIOCKOCTH
6.1 KoopaunatHas npsimas
6.2 JlekapTOBBI KOOPJIMHATHI HA TIOCKOCTH
7 I'eomeTrpus
7.1 I'eomerpuueckue GpUrypsl 1 UX CBOICTBA




7.2 TpeyronbsHuK
7.3 MHOroyrojabsHuKu
7.4 OKpY’>KHOCTb U KPYT
7.5 N3mepenue reoMeTpu4ecKux BEITUUYUH
7.6 BekTopsl Ha n0cKOCTH
8 BeposiTHOCTB M cTaTHCTHKA
8.1 OmnucarenpHas CTaTUCTUKA
8.2 BepositHOCTB
8.3 KombunaTtopuka
8.4 MHoxecTBa
8.5 I'padmr




YUYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

* MatemaTuka. BeposiTHOCTB U cTatucTuka: 7 - 9-e kjacchl: 0a30BbIl ypPOBEHb:
y4eOHUK: B 2 yacTsx; 1-oe uznanue Boiconkunii U.P., fmenko U.B.; mox
penakuueit Amenko U.B. AkunonepHoe o0iectBo «M31aTenbCcTBO

«IIpoceemienue»

METOINYECKHUE MATEPHUAJIBI VIS YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET
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