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HOACHUTEJIBHASA 3AIINCKA

B coBpemenHoM 1npoBOM MHpE BEPOATHOCTh U CTaTUCTHKA MPHOOPETAIOT
BCE OOJIBIIYIO0 3HAYMMOCTh, KaK C TOUYKH 3PEHUS MPAKTUUYECKUX MPUIIOKEHUH, TaK
U UX POJIK B 00pa3oBaHUM, HEOOXOIUMOM KaXKIOMY 4esioBeKy. Bo3pacraeT umcio
npodeccuii, Mpu OBIAJACHUNA KOTOPBIMH TpeOyeTcst xopoias 6a3oBasi MOArOTOBKa
B o00JacTM BEpPOATHOCTH W CTATUCTUKU, Takas TOJATOTOBKAa BakHA JUIA
MPOJOIHKEHUS 00pa30BaHUs U JIJIsl YCIIEITHON PO eCCHOHAIBHON Kaphephl.

Kaxp1ii yenoBek MOCTOSIHHO MPUHUMAET PEIICHUS Ha OCHOBE UMEIOIINXCS Y
HETO JaHHBIX. A TS 000CHOBAHHOTO MPUHSATHUS PEIICHUS B YCIOBUAX HEIOCTATKA
WA 130bITKAa WHPOPMAIIMH HEOOXOUMO B TOM YHCIIE XOPOIIO CHOPMHUPOBAHHOE
BEPOSTHOCTHOE M CTATUCTUYECKOE MBIIIICHHUE.

NMeHHO T03TOMYy OCTpPO BCTaja HEOOXOOUMOCTh CPOpMHUPOBATH Y
oOyuaromuxcst GyHKIUOHAJIbHYIO TPaMOTHOCTh, BKIIFOUAIOLIYIO B c€0s1 B KAUECTBE
HEOTHEMJIEMOM  COCTABIISIIOIIEH  yMEHHE  BOCIPUHUMATh U KPUTHYECKU
aHAJIM3UPOBATh UHGOPMAITUIO, TIPEICTABICHHYIO B Pa3INYHBIX (pOopMax, MOHUMATD
BEPOSATHOCTHBI XapaKTep MHOTHX pEalbHBIX TMPOIECCOB U 3aBUCHMOCTEH,
MPOU3BOJUTH MPOCTEUIITNE BEPOSITHOCTHBIC PACUETHI.

3HaKOMCTBO B y4€OHOM Kypce ¢ OCHOBHBIMM IpUHLIMIIAMU cOopa, aHaIu3a u
OpPEICTaBICHUS JaHHBIX W3 Pa3jMuYHBIX Cep KU3HU OO0IIEeCTBa U rocydapcTBa
npuoOmaer oOydarommxcs K OOIIECTBEHHBIM HHTepecaM. l3ydueHue OCHOB
KOMOMHATOPUKH pa3BUBACT HABBIKM OpraHU3allMU mepedopa W Mmoicuéra 4yucia
BapUAHTOB, B TOM YHUCJI€ B NMPUKJIATHBIX 33/1a4ax. 3HAKOMCTBO C OCHOBAaMHU TEOPUH
rpadoB co3naét MareMaTruueckuii GyHaaMeHT 171t (GOPMUPOBAHMS KOMITETEHIIUN B
obnactu MHPOPMATUKU U IUGPOBBIX TexHONOrui. [Ipn M3ydeHUN CTaTUCTUKHU U
BEPOATHOCTH OOOTAIAIOTCSl TPEACTABICHUS OOYYarOMMXCSi O COBPEMEHHOU
KapTHHE MHpa M METOJaxX €ro HccleaoBaHus, (GOpMHUPYeTCs MOHMMAHHUE POJIH
CTaTUCTUKU KaK UCTOYHUKA COLMAIIbHO 3HAYMMON MH(OPMAITUU U 3aKIIabIBAIOTCS
OCHOBBI BEPOSITHOCTHOTO MBIIIIJICHUS.

B cooTBercTBUM C JaHHBIMU LENSIMHU B CTPYKType MHpOrpaMMbl yueOHOTO
Kypca «BeposTHOCTh U CTaTHCTHKa» OCHOBHOTO OOIIEro 00pa30BaHUs BbIAEIEHBI
CIeIyIoIne coaepkarenbHo-MeToanueckue Juann: «l[IpeacraBneHne AaHHBIX U
omucaTeNbHasl CTATUCTHKA», «BeposTHOCTBY, «DNEeMEHTHl KOMOWHATOPUKHY,
«BBenenue B Teopuro rpadoBy.

Conepxanne muann «IIpencraBneHre JaHHBIX U OMKCATEIbHAS CTATUCTHKAY
CIIYKUT OCHOBOW Jyisi (hOPMHPOBAaHUS HABBIKOB PAOOThI ¢ HWH(pOpPMAIMEH: OT
YTeHUS] W WHTEpIpeTanuu uHOOpMAIUK, TMPEACTAaBICHHON B Ta0OnmuIax, Ha
auarpamMMmax W Tpadukax, g0 cOopa, TPEACTABICHHWS W aHalW3a JIaHHBIX C
UCTIONIb30BAaHUEM CTAaTHCTUYECKUX XapaKTEPUCTUK CPEIHUX H PAaCCEHBAHUA.
PaGotas c ganHbIMHU, OOydaromuecs ydaTcsl CUMTHIBATh M WHTEPIPETHPOBATH



JAHHbIE, BBIABUTaTh, apTyMEHTUPOBATh U KPUTUKOBATh MPOCTEHIINE TUIOTE3HI,
Pa3MBIIUIATh HaJl (PaKTOpaMH, BBI3bIBAIOIIMMHM W3MEHUYHUBOCTb, M OIIEHUBATh HMX
BIIMSIHUE HA PACCMATPUBAEMBbIE BEJTUYMHBI U IIPOLIECCHI.

NHTYyWTHBHOE TNPEICTABICHUE O CIy4ailHOM M3MEHUYHMBOCTH, MCCIEIOBAHUE
3aKOHOMEPHOCTEW W TEHAEHLUHMN CTAHOBUTCS MOTHUBHUPYIOIIEH OCHOBOW JIIA
U3YUYEHHUS] TEOPUU BEPOSITHOCTEH. boibllloe 3HAYEHHE HMEIOT MPAKTUYECKUE
3a/1aHusl, B YACTHOCTHU OIBITHI C KIIACCUYECKUMU BEPOSTHOCTHBIMHU MOJIECIISIMHU.

[loHsiTue BEpOSTHOCTH BBOAMTCS KaK Mepa MpaBAOINOAO0OUs CIy4yaHOTO
coObrtusi. Ilpm w3ydeHmm ydeOHOTO Kypca OOydYaromiuecss 3HAKOMSTCS C
NPOCTEUIIMMHA ~ METOJAMU  BBIYMCIICHUS  BEPOATHOCTEM B  CIIyYaWHBIX
AKCIIEPUMEHTAX c PaBHOBO3MOKHBIMU AJIIEMEHTAPHBIMU UCXO/IaMU,
BEPOSITHOCTHBIMU 3aKOHAMU, TTO3BOJISIONIMMHU CTaBUTh M PEIIaTh 00Jiee CIIOXKHbBIC
3aaun. B y4eOHBIM Kypc BXOAST HauyalibHbIE NPEACTABICHUS O CIIy4ailHBbIX
BEJIMYMHAX U UX YUCJIOBBIX XapaKTePUCTUKAX.

B pamkax y4eOHOro Kypca OCYIIECTBISICTCS 3HAKOMCTBO OOYYarOIIUXCSl C
MHOXECTBAaMU M OCHOBHBIMHU OIEPALMSAMU HaJ MHOKECTBAMHU, pacCMaTPUBAIOTCS
IpUMEpPbl IPUMEHEHUS ISl PELICHUs 3ajJlad, a TAKXKE HCIOJIb30BAaHUS B JIPYTHX
MaTeMaTUYECKUX KypcaX U YUYECOHBIX MpeaMETax.

B 7-9 xnaccax u3ydaerca ydyeOHbI Kypc «BeposTHOCTh M CTaTUCTHKa», B
KOTOpBIM  BXOmAT paszgensl: «lIpencraBieHue JaHHBIX HW  ONKCAaTEIbHAs
CTaTUCTHKa», «BeposSTHOCTBY, «DIeMeHThl KoMOWMHaTOopukn», «BBenenue B
TeOpuIo rpadoBy.

Ha usyuenue yuebHoro kypca «BepoaTHOCTh U CTaTHUCTHKa» OTBOAUTCS 102
yaca: B 7 kiacce — 34 gaca (1 gac B Hemento), B 8 kimacce — 34 daca (1 gac B
Hegento), B 9 kiacce — 34 vaca (1 yac B Hezeno).

Cpok peamuzamnuu nporpammbi:01.09.25 —31.08.27 ¢



COILEPKXAHUE OBYYEHUA
7 KIIACC

[Ipencrapienne gaHHBIX B BUJIE TAOJUIl, JuarpamM, rpaMKoB. 3amoJHEHHUE
Ta0NWI], YTEHHE U TIOCTPOEHHUE JuarpaMm (CTOJIOMKOBBIX (CTOMOYATHIX) W
KpyroBeIx). UTeHne rpaukoB peabHbIX MpolieccoB. 3pneuenne nudopmanuu us3
JUarpaMM U TaOJIMIL, UCTIOIb30BaHUE U MHTEPIPETALIUS TAHHBIX.

OnucarenpHasi CTaTUCTHKA: cpeHee apudmeTndeckoe, MeAuaHa, pa3Max,
HamOoJbIlllee M HAaWMEHBIIEe 3HAYCHHs Ha0opa YMCIOBBIX AaHHBIX. [Ipumepsl
CIIy4allHOM U3MEHUYUBOCTH.

Cny4aiiHbIli 3KCIIEpUMEHT (OIBIT) M ciydaiiHoe coObITHE. BeposTHOCTH M
gacToTa. Pojib MaJIOBEPOSITHBIX U MPAKTUYECKU JJOCTOBEPHBIX COOBITHI B MPUPOJIE
U B obmiectBe. MoHeTa 1 UrpajibHasi KOCTb B TEOPUU BEPOSTHOCTEH.

I'pad, Bepmmna, pedpo. Crenenbp BepmmHbl. Yucio pédep m cymMmapHas
creneHb BepunH. IIpencraBnenue o cBsizHocTu rpada. Llenu u mukmsl. [lytu B
rpadax. O0xon rpada (ditnepoB nyth). [IpencraBienue o6 OpUEHTUPOBAHHOM
rpade. Penenue 3aau ¢ noMonibio rpagos.

8 KJIACC

[IpencraBneHue JaHHBIX B BUJE TaOIUL, TUarpaMm, rpa@ukos.

MHOX€ECTBO, 3JEMEHT MHOXECTBA, NOJAMHOXeCTBO. Omnepanunu Haj
MHOKECTBaMU: OObEIMHEHUE, TMepeceuceHue, aomnojiHeHue. CBoNCTBa omnepainui
HaJl MHOXXECTBAMH: TEPEMECTUTENIbHOE, COYETaTEeNbHOE, pPACHPEIEIUTENbHOE,
BKJItoueHus. lcrmonp3oBaHue rpauueckoro NpPeACTaBICHUS MHOXKECTB IS
ONMCAaHMS PEATBHBIX MTPOLIECCOB U SABJICHUI, ITPH PEILEHUH 33]1a4.

N3mepenne paccenBaHusl JaHHBIX. Jlucnepcus U CTaHAAPTHOE OTKJIOHEHHE
YUCJIOBBIX HA0OPOB. /lnarpamMma paccenBaHusl.

DOneMeHTapHble COOBITHS ciydyailHOro omnbiTa. CiydaiiHble COOBITHSL.
BepositHoct  coObiTuii.  OmbITBI € PAaBHOBO3MOXKHBIMH ~ 3JIEMEHTAPHBIMU
coObITusiMu. Ciyuaiinbiil BEIOOp. CBSI3b MEXKIY MaOBEPOATHBIMU U MPAKTUYECKU
JIOCTOBEPHBIMH COOBITHSIMU B IPUPOJIE, OOILIECTBE U HAYKE.

HepeBo. CBOWCTBA MOEpPEBBEB: E€AMHCTBEHHOCTh MYTH, CYILIECTBOBAHUE
BUCSYEH BEpIIMHBI, CBA3b MEXKIY UYMCIOM BepiiMH U yucioMm pedep. I[Ipasmio
yMHOeHUS. Pelienue 3aa4 ¢ moMoIpko rpados.

[IpotuBononoxueie coObiTus. Juarpamma Oiinepa. OObeauHEHHE U
nepeceuenue coObiThili. HecoBmecTHbie  coObiTHs. @DopMyna  CIOXKEHUS
BEPOATHOCTEU. YCJIOBHAsE BepOSITHOCTh. [IpaBuino ymHoxkeHus. HezaBucumbie
cobwiTud. IlpencraBnenue skcnepuMeHTa B BUJE JAepeBa. Pemienue 3amay Ha



HaXO0XJEHUE BEPOATHOCTEH C MOMOIIBIO JAEpPEeBa CIy4ailHOTO SKCIEPUMEHTA,
nyarpamm Jitepa.
9 KJIACC

[IpencraBnenre JaHHBIX B BHUJE TaOdHI, Jguarpamm™m, rpaduKoB,
MHTEpIIpEeTalns JaHHBIX. YTEeHHE W MOCTPOEHUE TaONHIl, TuarpaMm, rpauKoB Mo
peaIbHbIM JJAHHBIM.

[lepecranoBku u ¢akropuan. CoyeTaHus U YUCIO coueTaHuil. TpeyroabHUK
[Tackains. Pemienue 3a1a4 ¢ MCMOJIb30BaHUEM KOMOMHATOPUKH.

['eomeTrpuueckass BeposATHOCTh. Ciy4aiHbI BbIOOp TOYKH M3 (UTYpPHI Ha
MJIOCKOCTH, U3 OTPE3Ka U U3 IyT'H OKPYKHOCTH.

Hcneitanue. Yenex u Heygada. Cepus HMCHBITaHWM O IMEPBOrO ycrexa.
Cepuss wucnbiTanuii bepHymum. BeposTHocTH cOOBITHII B CEpUU  UCIBITAHUUN
bepnyiu.

CiydailHass BEJIMYMHA W PACHpPENCIICHUE BEPOSITHOCTEM. MaremaTnueckoe
oxumanue W gucnepcus. [Ipumepsl  MaTeMaTM4eCKOro  OXKHMAAHUSA KAk
TEOPETUYECKOTO CPEAHEr0 3HAYEHUs BEJIMYMHBL. MaTeMAaTHYEeCKOE OKHUJIAHHWE U
JUCHEPCHUS CIYyYalHOM BEIMYMHBl «YUCJIO YCIEXOB B CEPUHM HCIBITAHUN
bepnymmy.

[Tonstue o 3axkoHe OoybIIMX uKcen. M3MepeHue BepoATHOCTEW C MOMOIIbIO
yacToT. Posib 1 3HaUeHHEe 3aKOHA OOJBIINX YUCEN B PUPOJIE U OOIIECTBE.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHUSA ITPOI'PAMMBI
YYEBHOI'O KYPCA «BEPOATHOCTD MU CTATHUCTUKA» HA
YPOBHE OCHOBHOTI'O OBIIETI'O OBPA3OBAHMAA

JIMYHOCTHBIE PE3YJIBTATHI

JInuHOCTHBIE pe3yJbTaThl OCBOCHHUS MPOTrpamMMbl y4eOHOTO Kypca
«BeposATHOCTD M CTAaTUCTUKA) XapPAKTEPU3YIOTCS:

1) naTpuoTHYecKoe BOCIUTAHME:

IIPOSIBJICHUEM HMHTEpeca K MNPOLUIOMY M  HACTOALIEMY POCCHHUCKON
MaTeMaTUKH, LIEHHOCTHBIM OTHOIIEHHEM K JOCTH)KCHUSAM  POCCHUHCKHUX
MAaTeMaTUKOB M POCCHUMCKOW MAaTEMaTUYECKOW IIKOJIbI, K HMCIOJB30BAHUIO 3THUX
JOCTHKEHHUM B IPYIUX HayKax U MNPUKIAAHBIX chepax;

2) rpa:KIaHCKoe U TyXOBHO-HPABCTBEHHOE BOCIIMTAHHE:

TOTOBHOCTBIO K BBIIIOJIHEHUIO O0S3aHHOCTEH IpaKAaHWHA U PEaTU3aliu €ro
MpaB, NPEICTABICHHUEM O MAaTEMAaTUYECKHMX OCHOBaX (PYHKIIMOHUPOBAHUSA
Pa3IMYHBIX CTPYKTYP, SIBJICHUN, NPOLEAYp TPa)kIaHCKOro oO0IIecTBa (HarpuMmep,
BBIOOPBI, OMPOCHI), TOTOBHOCTBIO K OOCYXACHUIO THUECKHUX MPOOJIEM, CBA3aHHBIX
C IPaKTUYECKHUM NPHUMEHEHHEM JOCTKEHUW HAYKH, OCO3HAaHHEM Ba)XHOCTH
MOPAJIbHO-3THYECKHUX ITPUHIUIIOB B ACSITEIBHOCTH YUYEHOTO;

3) Tpy10BO€ BOCIIMTAHME:

YCTAHOBKOM Ha aKTHBHOE Yy4YaCTHE€ B PpEIICHUH NPAKTUYECKUX 3adad
MAaTeMaTUYECKOW HANPABICHHOCTH, OCO3HAHMEM BAXHOCTH MAaTEMATHYECKOIO
o0pa3oBaHMsl HAa MPOTSHKEHUM BCEH KU3HU Uil YCHEUTHOW MpogecCHOHAIbHOU
JESTeIbHOCTY M Pa3BUTHEM HEOOXOJIMMBIX YMEHHUH, OCO3HAHHBIM BBIOOPOM U
MOCTPOEHUEM MHAMBHUAYAIbHON TPAaeKTOPUU 00pa30BaHUs U KU3HEHHBIX IJIAHOB C
y4€TOM JIMYHBIX HHTEPECOB U 0OIIECTBEHHBIX MOTPEOHOCTEN;

4) 3cTeTHYecKoe BOCIIMTAHME:

CHOCOOHOCTBIO K SMOIMOHAJIBHOMY U  3CTETHUYECKOMY BOCHPHUSATHIO
MaTeMaTUYeCKUX OOBEKTOB, 3a/ay, PELICHUH, pacCyXIECHUH, YMEHHUIO BHJIETh
MAaTeMaTUYECKUE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HeHHOCTH HAYYHOTO IO3HAHUSI:

OpUEHTalMel B JCATEIBHOCTH HAa COBPEMEHHYIO CHCTEMY Hay4HBIX
MpeCTaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSAX PAa3BUTHUS YENOBEKa, IPUPOJIbI U
oOuiecTBa, MOHMMAHUEM MaTEMaTHYECKOW HAyKd Kak cQepbl 4YelI0BEeYEeCKOU
NEATEIBHOCTH, ATANoOB €€ Pa3BUTUS W 3HAYMMOCTH ISl Pa3BUTHUS LMBWIM3ALNH,
OBJIQZICHUEM S3BIKOM MAaT€MaTHKH M MATEMATUYECKOW KyJIbTYpPOM KaK CPEICTBOM
IIO3HAHWS MHpA, OBJIAJCHHEM IMPOCTEHIIMMH HAaBBIKAMU HCCIEN0BATEIBCKON
NEATENBHOCTH;



6) ¢usmuyeckoe BocmuTtaHue, (GopMHUpOBaHHE KYJIbTYPbI 310POBbSI H
IMOIMOHAJIBLHOIO 0JIaronoJIyuns:

TOTOBHOCTBIO TPHUMEHATh MaTeMaTHYECKUE 3HAHWUS B HHTEpPEcax CBOETO
3I0POBbS,  BEIACHUS  3J0pOBOro  oOpa3a JKW3HU  (3I0pOBOE  TMHUTaHUE,
cOQTaHCHPOBAHHBIM PEXUM 3aHATHA W OTHAbIXa, PETyJsIpHAs (Qu3ndecKas
aKTUBHOCTH), C(HOPMHUPOBAHHOCTHIO HaBBIKA pPEQIICKCHU, MPU3HAHUEM CBOETO
IpaBa Ha ONIMOKY M TAKOTO K€ MpaBa JPYroro 4ejIoBeKa,

7) 3K0JIOrHYeCcKOe BOCIIUTAHHUE:

OpHUEHTalMEl HAa MPUMEHEHNE MATEeMaTUUYECKUX 3HAHUM NI pelieHus 3a7au
B 00JIaCTU COXPAaHHOCTH OKpY)KAIOIIEH Cpebl, IJIAHUPOBAHUS TOCTYNKOB U
OIIEHKM HMX BO3MOXHBIX MOCJEJICTBUI JJIsI OKPY’KalOIIEH Cpejibl, OCO3HAaHUEM
II00aJIbHOTO XapaKTepa SKOJIOTMYECKUX MPOOJIeM U MMyTEeH X peIieHus;

8) amanTanmusi K U3MEHAINMCS YCJIOBHAM CONMAIBHON ¥ MPHPOIHOT
cpenbl:

TOTOBHOCTBIO K JICUCTBUSM B YCJIOBHUSX HEOINPEIACIEHHOCTH, MOBBIIICHUIO
YPOBHSI CBOEU KOMIIETEHTHOCTH 4€pe3 MPAKTUUYECKYIO JIESITEIbHOCTh, B TOM YHUCIIE
YMEHHUE YYUThCS Yy JPYTUX JIIOJICH, MpUOOpETaTh B COBMECTHOH JEATEIbHOCTU
HOBBIC 3HAHMS, HABBIKK U KOMIIETCHIIUU U3 OTBITA JPYTHX;

HEOOXOJUMOCThI0O B (OPMUPOBAHUM HOBBIX 3HAHHMH, B TOM YHCIIE
dbopMyIUpOBATH UJEH, TIOHITHS, TUTIOTE3bl 00 00BEKTaX U SABJICHUAX, B TOM UUCIIC
paHee HEU3BECTHBIX, OCO3HaBaTh JEMUIIUTHI COOCTBEHHBIX 3HAHUU W
KOMIIETEHTHOCTEH, TNIAHUPOBATH CBOE PA3BUTHE;

CITIOCOOHOCTBIO  OCO3HABaTh  CTPECCOBYID  CHUTYyalldl0, BOCIPHUHUMATH
CTPECCOBYIO CHUTYaIllMI0 KaK BBI30B, TPEOYIOUIUUA KOHTPMEpP, KOPPEKTUPOBATH
MPUHUMAEMbIE PEIICHUS W JEeUCTBUSA, (HOPMYJIHPOBAThH U OLECHUBATH PUCKH U
MOCJICACTBUSA, (OPMHUPOBATH OTIBIT.

METANPEAMETHBIE PE3YJIbTATBI

Ilo3HaBaTe/IbHBbIE YHUBEPCAJIbHbIC YUeOHbIE [1eiiCTBUSA

ba3oBble 1ornyeckue AecTBUA:

e BBIABISITH M XapaKTEPU30BaTh CYIICCTBCHHBIC MPU3HAKH MaTEMaTHYCCKUX
00BEKTOB, TOHATHHA, OTHONIICHWH MEXIy TMOHATHUAMH, (OPMYIHPOBATH
OTpeNeCHUsT  TIOHATHH, YCTaHABIWBAaTh  CYIICCTBEHHBIM  MPU3HAK
Kinaccu(ukanyuyu, OCHOBAaHUSA I OOOOIICHWS W CPaBHEHUS, KPUTEPUU
MIPOBOJIMMOTO aHAJTN3a;

e BOCIPUHUMATH, (GOPMYIMPOBATH W  MPEOOpPa3OBBIBATH  CYXKICHHS:
YTBEPAUTEILHBIE W OTPHUIIATEIbHBIC, CAWHUYHBIC, YaCTHBIC W OOIIHE,
YCIIOBHBIC;



BBISIBIIATH ~ MATEMaTUYECKHME  3aKOHOMEPHOCTH,  B3aUMOCBA3M U
npoTuBOpeuMsi B (akTax, [JaHHBIX, HAOMIOAEHUSX M YTBEPXKICHUSX,
npeiaraTb KpUTEPUH [ BBISBIICHUS 3aKOHOMEPHOCTEN U IPOTUBOPEUMIL;
JeNaTh BBIBOJBI C HCIIOJIb30BAHUEM 3aKOHOB JIOTWKH, ACAYKTHBHBIX U
MHIYKTUBHBIX YMO3AaK/IIOUEHUH, YMO3aKIIIOUEHUH 110 aHAJIOTHU;

pa30OupaTh 10Ka3aTeIbCTBA MATEMATHUYECKUX YTBEPKICHUN (MPAMBIE U OT
IPOTUBHOI0), MPOBOJUTH CAMOCTOSITEIbHO HECIOXHBIE J0Ka3aTesIbCTBA
MaTeMaTUYeCKUX (aKTOB, BBICTPAWBATh AaPryMEHTALUI0, MPUBOJIUTH
MPUMEPHI U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHUS;
BBIOMpaTh crmoco0 pemieHus y4eOHOM 3amayu (CpaBHUBATh HECKOJIBKO
BApUAHTOB pEIICHUS, BBHIOMpaTh HaWOOJIee TMOAXOMAIMUNA C YIETOM
CaMOCTOSITENIbHO BBIJICJIEHHBIX KPUTEPUEB).

ba3oBbie uccienoBarTe/IbCKue AeCTBUA.

MCIIOJIb30BaTh BONPOCHI KaK MCCIEAOBATEIbCKUNA WHCTPYMEHT IO3HAHUS,
(opMynIHpOBaTH BOMPOCH, (PUKCUPYIOIIME MPOTUBOPEUYUE, MpPOOIIEMY,
CaMOCTOSITEJIbHO ~YCTaHABJIMBATh HCKOMOE U JlaHHOe, (HOpMHUPOBATH
TMIIOTE3Y, ApTYMEHTHPOBATh CBOIO MO3ULINIO0, MHEHHE;

OPOBOJUTH II0 CAMOCTOSITEIBHO COCTABICHHOMY IUIAHY HECIIOKHBIN
HKCIIEPUMEHT, HEOOJIBIIOE HCCIIENOBAHUE IO YCTAHOBICHUIO OCOOCHHOCTEM
MaTeMaTHYECKOT0 00bEKTa, 3aBUCUMOCTEN 00BEKTOB MEXKIY CO0O0i;
CaMOCTOSITENIbHO (HOPMYIHpPOBaTh 0OOOIIEHUSI U BBIBOJBI MO pe3yJbTaTam
IIPOBEAEHHOTO HAOIIOACHMSI, HMCCIEAOBAHUS, OLEHUBATh JOCTOBEPHOCTh
MOJIYYEHHBIX PE3yJIbTaTOB, BEIBOJAOB U 0000IIECHUIA;

MIPOTHO3UPOBATh BO3MOKHOE pa3BUTUE MPOLECCA, a TaKXKE BBIJIBUIaTh
IPEAIOIOXKEHUS O €70 Pa3BUTUU B HOBBIX YCIIOBHUSX.

Pab6ora ¢ undpopmanmeii:

BBISIBJIATH HEIOCTATOYHOCTh W HW30BITOYHOCTh HMH(GOpMAIMH, JAAHHBIX,
HEO0OXOAMMBIX JJIs PEIICHUS 3a]a4H;

BBIOMpPATh, AHAIM3UPOBATH, CHUCTEMATHU3UPOBATH M HHTEPIPETUPOBATH
MH(}OpMALUIO Pa3TUYHBIX BUIOB U (POPM MPENCTABICHHUS;

BBIOMpATh (OopMy mMpencTaBieHus HUHGOpPMAMM W WUIIOCTPUPOBATH
pemiaemMble 3aJayd  CXEeMaMH, JuMarpaMmamMu, HHOM TrpaduKold H UX
KOMOWHAIUSIMU;

OLICHHMBATh HAAEKHOCTh HMH(OpPMALMM IO KPUTEPHUSIM, MNPEATIOKEHHBIM
YUUTENEM WIH CPOPMYIUPOBAHHBIM CAMOCTOSATEIBHO.

KomMMyHuKaTHBHBIC YHUBEPCAJIbHbIC YUeOHbIE 1CHCTBHA:

BOCIIpMHUMATh U @OpMYHHpOBaTB CYXKICHUA B COOTBCTCTBUU C YCIIOBUSAMU
H OCJIsIMHU O6IlIeHI/IH, SICHO, TOYHO, I'PAMOTHO BBIPpA’KATh CBOIO TOYKY 3PCHUA



B YCTHBIX M MHCHMEHHBIX TEKCTaX, JaBaTh MOSCHEHHS MO XOIy PEIICHUS
3a/1a4yu, KOMMEHTHUPOBATh MOJyYEHHbIN PE3yJIbTaT;

e B XOJ€ 00CYXJIEHHUS 3a/1aBaTh BOMPOCHI MO CYHIECTBY 00CYKIaeMOI TEMBI,
npo0JieMbl, perraeMoi 3ajaun, BbICKa3bIBaTh HJIEH, HAIlCIEHHbIE HA MOMCK
pElIeHUs, COIMOCTAaBIATh CBOM CYXIEHUS C CYXKICHUSMHU JPYTUX
YYaCTHUKOB JMAJIOTa, OOHApPY)KMBATh Pa3iM4Me€ U CXOJCTBO MO3UIIUNA, B
KOPpEeKTHOU popMme hopMyTupoBaTh pa3HOTIACHS, CBOM BO3PAKEHHUS,;

e TMIPEACTaBIATH  pe3yJdbTaThl  pEIICHUS 3a7a4H, AKCIIEPUMEHTA,
HCCIIETOBaHMsI, TIPOEKTAa, CAMOCTOSITENIbHO BbIOUpATh (DOpMAT BBHICTYTIIICHUS
C YYETOM 3aJa4 NPE3EHTALMH U OCOOCHHOCTEN ayIUTOPHH;

e TIOHMMATh U UCIOIH30BATh MPEUMYIIECTBA KOMAHIHON W MHAUBUAYAJIHHOM
paboThI IPU PEIICHUH YYEOHBIX MATEMAaTHUECKUX 3a]1aY;

e TMPUHUMATH 1I€Jb COBMECTHOH NEATEIBHOCTH, TJIAHUPOBATH OPTaHHU3AIUIO
COBMECTHOM paboThl, pacnpenensarb BHAbI pabOT, JI0roBapUBAThCH,
00CyXIaTh MPOLIECC U Pe3yJbTaT paboThl, 00001aTh MHEHUS] HECKOJIBKUX
JIIOIeH;

e yYacTBOBaTh B TIpPYNIOBbIX (opmax paborsl (oOCyXaeHus, OOMEH
MHEHHUSIMH, MO3TOBBIC IITYPMBI M IPYTHE), BHITIOIHATH CBOIO YacTh paOOTHI
U KOODPJAWHHPOBATH CBOM JICUCTBUS C JPYTAMH YJC€HAMU KOMAaH/IBI,
OIICHMBATh KAaue€CTBO CBOEr0 BKJaJa B OOIIUNA MPOAYKT IO KPUTEPHUSIM,
c(hOpMyYITUPOBAHHBIM YYaCTHUKAMHU B3aUMOJICUCTBHUSI.

PeryisiTuBHBIC YHUBEpCAJIbHbIC YUeOHbIE 1eiiCTBUA

Camoopranusanus:

e CAMOCTOSITENIBHO COCTAaBJISAThH IJIaH, AJITOPUTM pEUIeHUs 3a1ayu (WIH ero
4acTh), BBIOMpaTh CHOCOO pelIeHUs C Y4ETOM HMEIOIIMXCS PECypCcoB U
COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHpOBaTb M KOPPEKTUPOBATH
BApUAHTHI pEeIEHUH ¢ YYETOM HOBOW MH(OpMaIuu.

CaMOKOHTPOJIb, SMOLIHOHAILHBIH HHTEJJICKT:

e BJIAJIETh CIIOCOOAMH CAaMOMPOBEPKU, CAMOKOHTPOJIS MPOIIECCa U PE3YIbTATA
pelIeHns MaTEMaTUIECKOM 3a1auu;

e TMPEABUAETH TPYIAHOCTH, KOTOPHIE MOTYT BOZHUKHYTh IIPY PELICHUHN 3aa4H,
BHOCUTb KOPPEKTUBBI B JESATEIBHOCTh HAa OCHOBE HOBBIX OOCTOSITENIHCTB,
HaWJIEHHBIX OMMUOOK, BBISIBIEHHBIX TPYIHOCTEH;

e OILICHMBATh COOTBETCTBUE PE3yJIbTaTa ACATEIBHOCTU ITOCTABJICHHOU LIEJIN U
YCIIOBUSAM, OOBSCHATH MPUYMHBI JOCTHXKEHHSI WM HEJOCTHXKEHUS LEH,
HaXOJUTh OIIKUOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

HPEAMETHBIE PE3YJIbTATBI



K konmy o0yuenuss B 7 Kjacce OOy4aromMiiCs TOMYYHUT CIEAYIOLINE
MIPEAMETHBIE PE3YJIBTATHI:

Yutate uH(OpMaIUIO, TPEICTABICHHYI0O B Tabiuiax, Ha Jauarpammax,
NPEACTaBlIATh JaHHbIE B BHJIE TaOJMUI], CTPOUTH JUArpamMmbl (CTOJIOUKOBBIC
(cTosiOuyaThie) U KPYroBbI€) IO MACCHBaM 3HAUYCHUI.

OnuceiBaTh M UMHTEPOPETHPOBATH  pEajbHbIE  YHUCIOBBIE  JIaHHBIE,
Mpe/ICTaBJICHHbIE B TA0IHUIIAX, HA qUarpammax, rpadukax.

Hcnonp30BaTh M ONMCAaHUS AAHHBIX CTAaTUCTHYECKHE XAPAKTEPUCTUKH:
cpenHee apupMeTHYecKoe, MeJHhaHa, HauOoJblllee M HAaUMEHbIEee 3HAYCHUS,
pa3max.

Nmetp mnpencraBineHue O CIydyalHOM HW3MEHYMBOCTM Ha IIPUMEpPax IEH,
(U3HUECKUX BEJIMYUH, AHTPONIOMETPUYECKUX [IAHHBIX, UMETh IPEJCTABICHUE O
CTaTUCTHUYECKON YyCTOMYHUBOCTH.

K koHuy o0yueHus B 8 Kiacce oOydaromuiics MOIXY4MT CJEAYIOLINE
IPEIMETHBIE PE3YJIbTAThI:

W3BnekaTte U npeoOpa3oBbIBATH HH(POPMALIMIO, NPEICTABICHHYIO B BHUJE
Tabyull, JuarpamMm, rpaMKoB, NMPEACTaBIATh JaHHBIE B BUJE TAOJIUL, JUArpaMm,
rpauKoB.

OnuceiBaTh JaHHBIE C ITOMOIIBIO CTATUCTHYECKUX IIOKA3aTeNIe: CPEAHUX
3HaYEHUI U Mep paccenBaHus (pa3Max, JUCIEPCUsl U CTAHJAPTHOE OTKIOHEHUE).

HaxoauTh 4acTOThl YUCIOBBIX 3HAUYCHUM U YaCTOTHI COOBITHI, B TOM YMCIIE
0 pe3yJbTaTaM U3MEPEHUI U HaOII0ACHUH.

Haxonuth BEpOSITHOCTH CIIy4allHBIX COOBITUM B OMBITaX, 3HAs BEPOSTHOCTH
AJIEMEHTApHbIX COOBITHI, B TOM YHCI€ B ONBITAX C PABHOBO3MOXKHBIMU
AJIEeMEHTapPHBIMU COOBITUSIMU.

Hcnonp3oBarh rpaduueckne MOAENTU: AEPEBO CIy4allHOTO ASKCIEPUMEHTA,
JuarpaMMbl DUJiepa, YuciaoBas npsmasi.

OnepupoBarh MOHATHUAMH: MHOXKECTBO, IOJMHOXECTBO, BBINOJIHAThH
omepaldd HaJ MHOXECTBaMHU: OObEIWHEHUE, IEPEcCeUYeHHEe, OTOJHEHUE,
MEPEUUCIIATH 3JIEMEHTHl MHOXECTB, TPUMEHSITh CBOMCTBA MHOYKECTB.

Hcnonb3oBath Tpaduueckoe MPEeACTABICHHE MHOMXECTB W CBSA3EH MEXIy
HUMHU JJII ONIMCAHUS MIPOLIECCOB U SIBJIICHHWW, B TOM YHCJIE NIPU PELICHUM 3a7a4 U3
APYTUX Y4eOHBIX MPEIMETOB U KYPCOB.

K xoHiy oOydenuss B 9 kJiacce OOYyYalONIMICA TMOJYYHUT CICAYIOIINE
peIMETHbIE PE3yJIbTaThI:

W3Bnekatb u  mpeoOpazoBbiBaTh HMH(POpPMAIMIO, MPEACTAaBICHHYIO B
pa3IMYHBIX MCTOYHUKAX B BHUJAE TaONMll, AuarpamMm, rpaduKoB, MPEACTABISATH
JaHHBIC B BUE TaOJMII, TUarpamMm, rpad)uKoB.



Pemarp 3amaum opraHu30BaHHBIM MEpeOOpPOM BapHAHTOB, a TaKXKe C
UCIOJIb30BAaHUEM KOMOMHATOPHBIX MPABUI U METOJIOB.

Hcnonb30BaTh ONUCATEIbHBIE XAPAKTEPUCTUKHU JJII MACCHUBOB YHCIOBBIX
JAHHBIX, B TOM YHCJIE CPEIHUE 3HAUYECHUS U MEPBI PACCEUBAHUSI.

Haxonuth 4acToThl 3HAYEHUI U 4acTOTHI COOBITHSI, B TOM YHUCIE MOJIb3YACh
pe3yibTaTaMu MPOBEIEHHBIX U3MEPEHUI 1 HAOTIOICHUH.

Haxonutb BEpOSITHOCTU CIIy4allHBIX COOBITHM B M3YYEHHBIX OIBITaX, B TOM
YHClie B OMbITaX C PAaBHOBO3MOXKHBIMU DJIEMEHTAPHBIMH COOBITHSMH, B CEPHIX
WCTIBITAHUM JI0 TIEPBOIO YCIIEXA, B CEPUAX UCTBITAHUN bepHyIuIn.

NmeTsr mnpexncraBieHue O CIy4allHOM BEJIMYMHE W O pacClpelesICHUU
BEPOSITHOCTEM.

Nmets mpencraBieHHEe O 3aKOHE OONBIIMX YHCET KaK O MPOSBICHUU
3aKOHOMEPHOCTH B CIIy4allHOM M3MEHUYMBOCTH M O POJIM 3aKOHA OOJIBIIIUX YHUCEN B
MPUPOJE U OOIIECTBE.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIACC
KoauuyecTBo yacoB DJIEeKTPOHHBbIE
HaumeHnoBaHue pa3iesioB U TeM udposbIie
Ne i/ P Konrpoubueie | IIpakrnyeckue (mucpp )
NMPOrpamMMbI Bcero odpa3oBaTeIbHbIE
padoThI padoThI
pecypchbl
bubmuorexa [JOK
1 IT 7 0 2
PCACTABICHHE AQHIRX https://m.edsoo.ru/7f415fdc
bubmuorexa [JOK
2 Onucatenpias cTatneThica 8 1 1 https://m.edsoo.ru/7f415fdc
bubmuorexa [JOK
3 i 6 0 1
Citysaiiiias H3MCHHHBOCT https://m.edsoo.ru/7f415fdc
bubmuorexa [JOK
4 B 4 0 0
BE/ICHHC B TCOPHIO rpagon https://m.edsoo.ru/7f415fdc
BeposiTHOCTB 1 yacTOTa Cily4aiiHOTO bubnuoreka LIOK
5 4 1 1
COOBITHUS https://m.edsoo.ru/7f415fdc
bu6mmoreka [IOK
6 00606 i 5 1 0
ODILCHHE, CHCTOMATH3AIMA SHARHH https://m.edsoo.ru/7f415fdc
OBIIEE KOJIMYECTBO YACOB I10 ITTPOTPAMME 34 3 5



https://m.edsoo.ru/7f415fdc
https://m.edsoo.ru/7f415fdc
https://m.edsoo.ru/7f415fdc
https://m.edsoo.ru/7f415fdc
https://m.edsoo.ru/7f415fdc
https://m.edsoo.ru/7f415fdc

8 KJIACC

Koau4vecTBO 4acoB DJIeKTPOHHBbIE
HaumeHoBaHue pa3ieioB U TeM ungpoBble
Ne i/t P Kontpoabnbie | IIpakTHuyeckue (1uucpp )
NMporpaMmbIl Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThbI
pecypchl
Bu6mmoreka [IOK
1 II 7 4
OBTOpeHHE kypea [ Kacea 0 0 https://m.edsoo.ru/7f417fb2
9 OmnmcaTenbHas cTaTUCTHKA. PaccenBanue 4 0 0 bubmuorexa [JOK
JIaHHBIX https://m.edso0.ru/7f417fb2
bubmnoreka LIOK
3 M 4 0 0
nozecTsa https://m.edsoo.ru/7f417fb2
. bubmuorexa [JOK
4 B 0 6 1 1
CPOSTHOCTE CIYHAMHOTO CODRLIIA https://m.edsoo.ru/7f417fb2
bu6nmmoreka [IOK
5 B 4 1 0
BEICHHE B TCODHIO IpagoB https://m.edsoo.ru/7f417fb2
. bubmuorexa [JOK
6 Crtyaaidnsie cobprTus 8 0 0 https://m.edsoo.ru/7f417fb2
bu6nmmoreka [IOK
7 0606 i 4 1 0
ODIICHHE, CHCTCMATHIAIIA SHAHIH https://m.eds00.ru/7f417fh2
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 3 1



https://m.edsoo.ru/7f417fb2
https://m.edsoo.ru/7f417fb2
https://m.edsoo.ru/7f417fb2
https://m.edsoo.ru/7f417fb2
https://m.edsoo.ru/7f417fb2
https://m.edsoo.ru/7f417fb2
https://m.edsoo.ru/7f417fb2

9 KIIACC

KoauuyecTBo yacoB DJIeKTPOHHBbIE
HaumeHoBaHHe pa3iesioB M TEM uudpoBbIe
Ne i/t P Kontpoabnbie | IIpakTHuyeckue (1uucpp )
NMPOrpaMMbl Bcero o0pa3oBaTejbHbIE
padoTsbI padoThbI
pecypchbl
Bu6mmoreka [IOK
1 I1 4
osTOpenie kypea 8 acca 0 0 https://m.edsoo.ru/7f41a302
bubmuorexa [JOK
2 r 4 1 0
COMCTPHACCKAA BEPOATHOCTE https://m.edsoo.ru/7f41a302
bubmuorexa [JOK
3 151 b 6 0 1
CHPITATI bEpHYILIH https://m.edsoo.ru/7f41a302
. bubmuorexa [JOK
4 C 6 0 0
HyHanHas BEIHIHA https://m.edsoo.ru/7f41a302
5 OneMeHThl KOMOMHATOPUKU 4 4 4
bu6mmoreka [IOK
6 00606 10 1 0
OOIICHIE, KORTPOIE https://m.edso0.ru/7f41a302
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 3 2



https://m.edsoo.ru/7f41a302
https://m.edsoo.ru/7f41a302
https://m.edsoo.ru/7f41a302
https://m.edsoo.ru/7f41a302
https://m.edsoo.ru/7f41a302

IHOYPOYHOE IIVTAHUPOBAHME 7 kinace

KoaudecTBO 4acoB

Jara
Ne n/mt Tema ypoka H3ydeHus
JJIeKTPOHH
ble
uugposbie
oOpa3oBarte
JIbHbIE
pecypcsl
Kourpoubnbie | IlpakTnyeckue
Bcero
padoThbI padoThI
Tabau1e!
1 1
2 yHOpSIILOLII/IBaHI/IC JaHHBIX U ITOHUCK 1
WHPOpPMAIIUH.
3 HOZLC‘IéTH 1 BBIYUCJICHUA B Ta6m/1uax 1
4 CronbuKoBBIe THArPaMMBI. 1
5 Kpyrossie nuarpammsl 1
6 B03paCTHO-HOJ'IOBLIe AuarpamMmal 1




[ToBTOpEHME U TPOMEKYTOUHBIN KOHTPOJIb.

7

8 Cpennee apuMeTHIESCKOE YUCIOBOTO Habopa

9 MenauaHa 4uciI0BOro Habopa

10 Menanana 9ruciIoBOro Habopa

1 Hawnbosnpliee 1 HanMeHbIIIEE 3HAUYECHHE.
Pasmax

12 O0o3HaueHus B craTucTuke. CBOMCTBA
CpeaHero apupMEeTHIECKOTO

13 IToBTOpEHME U TPOMEKYTOUHBIM KOHTPOJIb.

14 ITpumeps! ciayyaliHOM U3MEHYMBOCTH.
TO4YHOCTB M MOTPEIHOCTD U3MEPEHHUI

15 TenneHuu u ciydyaHble OTKIIOHEHUS

16 YacToThl 3HAUEHUH B MaccuBe NaHHEBIX. CBSI3b
MEXJ1y YaCTOTaMU U CPETHUM
apumMeTnIecKumM

17 YacToThl 3HAaUEHUH B MaccuBe NaHHBIX. CBS3b
MEXJ1y YaCTOTaMU U CPETHUM
apuMETHICCKUM

18 I'pynnupoBKa IaHHBIX U TUCTOIPAMMBL.

Bribopka. Poct uenoBeka




CratucTuyeckas YCTOP’IQHBOCTB " OLICHKA C

19
MOMOIIBIO BEIOOPKU

20 IToBTOpEHUE U npOMexciTquHﬁ KOHTPOJIb.

21 I'padsl. Bepmune! u pédpa rpada. CreneHb
BEPIIMHEI.

99 [Tytu B rpade. Cs3HBIM rpad.

93 3anmaya o KeHurcbeprckux MocTax, 3iIepoBsl
MYTH U DUJIEPOBHI rpadbl

24 YTBepkaeHnd U BeIcKa3biBaHusA. OTpHUIIaHne

o5 VYciioBHbIE yTBEPKACHUS

26 OO6patHbIe ¥ PaBHOCHJIbHBIC YTBEPKIACHHUSL.
[Tpusnaku u cBoiicTBa. HeoOxoaumeie u 1
JIOCTATOYHBIE YCIOBHSA

27 [IpoTuBOMONOKHBIE YTBEPKACHHUS.
Jloka3aTenbCTBO OT MPOTUBHOTO.

28 [IpumMeps! ciy4aliHBIX ONBITOB M CIy4YaiHbIX
cOOBITHH. BEpOATHOCTH M YaCTOTHI COOBITHIA

29 MoHeTa u urpajibHasi KOCTb B TEOPUHI

BeposiTHocTel. Kak u 3auem y3HaTh
BEPOSITHOCTH COOBITHS




BCpOHTHOCTHaH 3amuTra I/IH(I)OpMaI_II/II/I oT

30 1
ommnoOoK

31 HtoroBoe noBTopenue u 00001IIeHHE. 1

32 Htorosoe noBTopenue u 00001IIeHHE. 1

5 Mmorosas xompombhax pagora .

34 Htorosoe noBropenne u 00001meHHE. 1

Htoro

34




8 kiacc

Ne
n/n

Tema ypoka

KoanuyecTBO 4acos

Bcero

KoHnTpoJbHbie
padoThI

IIpakTHYeckue
padoThI

Jlara
U3ydyeHus

DJIeKTPOHHbBbIE
uugposbie
oOpa3oBaTe/ibHbIE

pecypchbl

MHOX€eCTBO,
IMOAMHOKECTBO,
MPUMEPHI MHOKECTB

Omneparuu Haf
MHOYKECTBaMHU.
Juarpammel Diiniepa

Omneparuu Haf
MHOKE€CTBaMHU.
Juarpammel Diiniepa

MHokecTBa pereHui
HEPABEHCTB U CUCTEM

[TpaBuI0 yMHOKEHUS

CrydaiiHble OTIBITHI 1

AJIEMEHTapHBIE COOBITHS.
BeposiTHOCTH 351€MEHTapHBIX
coObITHII. PABHOBO3MOJKHBIE
dJI€eMEHTapHBIC COOBITUS

biaronpusrcrByromue
3JIEMEHTapHbIe COOBITUS

BepositHOCTH cOOBITHIT

OnbITEI C PaBHOBO3MOKHBIMU
OJICMCHTApHBIMU COOBITHSMH




PaccenBanue 4nciI0BBIX

1 JAHHBIX U OTKJIOHEHUS
Jucnepcusi YMCI0BOTO

12 MmaccuBa. O003HauCHUS U
(hopMyIibI

13 CrangapTHOE OTKIOHEHHE
YHUCJIOBOT0 Habopa

14 JlnarpaMMBbl paccerBaHuUs

15 JepeBbsi.

16 CaoiicTBa iepeBa

17 JlepeBo cirydaiiHOro
rxcnepHMeHTa

18 Jlorudeckue coro3bl «u» U
CAITHY.

19 OTpurianue CI0XKHBIX

YTBEPKACHUN

21

Omnpenenenue CIIy4aifHOTO
coObITus. Bzaumuo
MPOTHUBOMOJIOKHBIE
CITyJaiiHbIE COOBITHSI

22

OObeTMHEHNE U TTIepeceUeHne
coObITHi. HecoBmecTHBIE
CcOOBITHSA

23

dopmyiia CIOKEHUS
BepoATHOCTEN. Pemenne
3a/1a4 Ipy MOMOITU




KOOPJMHATHOU MPSIMOMA.

PopMmyna croKeHUs
BEpOATHOCTEN. Pemenne

24 3a7a4 TPy TIOMOIIA
KOOPJAMHATHOU IIPSIMOIA.
YcioBHAs BEPOSITHOCTD U
25 MIPABUIIO0 YMHOKEHHS
BEPOATHOCTEM
26 JlepeBo ciydyaifHOro OmbITa
27 HezaBucumeblie coObITUS
28 06 omubke Darapa Ilo
29 Hrorosoe moBTOopeHue u 00001meHNE 1
30 Hrororoe moBTopeHue u 00001meHNe 1
31 HrtoroBoe nmoBTopenue u 06001eHNE 1
32 Mrorosas KouTponbHas paGora 1
33 HroroBoe moBTopeHune u 000011eHIE 1
34 HroroBoe moBTopeHune u 000011eHIE 1
Uroro 34




9 Kiacce

KoauuecTBo yacoB

Ne DJ1eKTPOHHBIE
i Tema ypoka Beero | KOHTpOaBHbIE IpakTHyeckue Hata " ol:nﬂe
padoTsI padoTsI H3yqYeHHs HPpp
o0pa3oBaTe/IbHbIE
pecypchbl
IloBTOpEHNKE IO TEMaM
1 «lIpencraBnenne qTaHHBIXY, 1
«OnucarenpHasi CTATUCTHKA
IIoBTOpEeHUEe MO TEMaM
2 «Ornepanuu HaJl COOBITHSIMMY, 1
«He3aBUCHUMOCTB COOBITHID,
IloBTOpEHNKE IO TEMaM
3 OeMeHThl KOMOMHATOPUKI, 1
«ONeMEeHThl TEOPUU MHOKECTB
[loBTOpeHue no Temam
4 OneMeHThl KOMOMHATOPUKI, 1
«DNeMEHTBI TEOPUU MHOYKECTB
5 Br16op Touku u3 GuUrypsi Ha 1
TUIOCKOCTH.
6 Br16op Touku u3 Gurypsi Ha 1
TUIOCKOCTH.
7 Br160op TOUKH U3 OTpe3Ka U IyTH 1
OKPY>KHOCTH
IToBTOpEHME N IPOMEKYTOUHBII
8 KOHTPOJIb 1
9 Ycnex u Heypava. Mcnibiranus 1
JI0 TIEpBOTO ycrexa.
10 VYcnex u Heynaua. McnibiTanust 1
JI0 IEpBOTO ycmexa.
11 Cepus ucneitanuii bepaymum 1
12 UYucio ycnexoB B UCIBITaHUAX 1
bepnynnu




13

BepostHoCTH cOOBITHIT B
ucneiTanusix bepuymnu

14

BepostHoCTH COOBITHIT B
ucIbITaHMIX bepHymmm

15

[Ipumeps! caydaiiHBIX BETUYHH.
Pacnipenenenue BeposiTHOCTEN
CIy4aliHOU BEJIMYUHBI

16

MaremMaTnueckoe OKHUIaHUE
CITy4ailHOM BEJTUYUHBI

17

MaremMaTnueckoe OKHUIaHUE
CITy4ailHOM BEJTMYUHBI

18

Hucnepcus u ctaHgapTHOE
OTKJIOHEHHE

19

Marematnueckoe 0XKuJIaHue,
JIUCIIEPCHS YHCTIA YCIIEXOB U
YacTOTHI yCIIEXa B CEPUU
UCTIbITAaHUN bepHyum

20

3aKoH OOJIBIINX YHCEIl U €ro
IIPUMEHEHUE

21

IIoBTOpEHME U TPOMEKYTOUHBIMI
KOHTPOJIb.

22

HTorosoe moBTOpeHHE U
0000111eHIe MaTeprana Mo BceM
TeMaM Kypca 7—9 kiaccoB

23

HToroBoe nmoBTOpeHHE U
000011IeHIe MaTepraa Mo BceM
TeMaM Kypca 7—9 kiaccos

24

Hrorosoe nosropeHue u
00001IeHe MaTeprana o BceM
TeMaM Kypca 7—9 kiaccos

25

HTorosoe moBTOpEHUE U
000011IeHIe MaTepraa o BceM
TeMaM Kypca 7—9 kmaccoB

26

HTtorosoe nosropeHue u
00001IeHe MaTeprana o BceM
TeMaM Kypca 7—9 kmaccos




27

HToroBoe moBTOpEeHHE U
00001IIeHIe MaTepraa Mo BceM
TeMaM Kypca 7—9 kiaccoB

28

29

Hroroeoe noBTopeHue u
00001IeHIe MaTeprana Mo BCceM
TeMaM Kypca 7—9 kiaccos

30

HToroBoe MOBTOPEHHE U
00001IIeHIe MaTepraa Mo BceM
TeMaM Kypca 7—9 kiaccoB

31

HroroBoe noBTopeHue u
0000111eHIe MaTepraa o BceM
TeMaM Kypca 7—9 kiaccoB

32

HroroBoe noBTopeHue u
00001IIeHIe MaTepraa Mo BceM
TeMaM Kypca 7—9 kiaccos

33

Hrorosoe nosropeHue u
00001IeHe MaTeprana o BceM
TeMaM Kypca 7—9 kiaccos

34

HroroBoe noBTopeHue u
000011IeHIe MaTepraa o BceM
TeMaM Kypca 7—9 kiaccos

Hroro
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IMPOBEPSIEMBIE TPEEOBAHUS K PE3YJIBTATAM OCBOEHMUS
OCHOBHOM OBPA30OBATEJbHOM TIPOI'PAMMOBI

7 KJIACC
Kon .
IIpoBepsiemble MpeIMeTHBIE Pe3yJIbTATHI 0CBOEHHS OCHOBHOM
NPOBEPSIEMOr0 .
00pa3oBaTeIbHOI NPOrpaMMbl OCHOBHOTI'0 00111er0 00pa30oBaHus
pe3yJibTaTa
5 BepositHOCTB 1 cTaTuCTHKA
Yurate nH(GOpMANNIO, IPEICTABICHHYIO B TaOJIMIaX, HA AUarpamMMax,
51 NPeACTaBNATh JAaHHbIE B BUAE TAONWIl, CTPOUTH JAHArPAMMBI
(cronmbukoBbIe (CTONIOUATHIC) U KPYTOBBIE) TI0 MAaCCHBaM 3HAUYCHUIA
- OnucelBaTh M MHTEPIPETUPOBATh pPEAIbHbIE UHUCIOBbIE JIaHHBIE,
Ipe/ICTaBICHHBIC B TA0NINIIAX, HA AUarpaMMax, rpaukax
Hcnonb3oBath TUISE OIMCaHHUS JTAHHBIX CTaTUCTUYECKHE
5.3 XapaKTePUCTUKU: CpelHee apru(PpMETHIECKOe, MeAaHa, HAanOOIIbIIee 1
HaMMEHbIIee 3HAYCHUS, pa3Max
HmeTs npeacTaBieHue O Ciy4aiiHOW M3MEHYMBOCTH Ha IIPUMeEpax IieH,
5.4 (U3NYECKUX  BEIWYMH, AHTPOIIOMETPUYECKUX  JIAaHHBIX, HMETh
IIPEACTABJICHUE O CTATUCTUYECKON YCTOWYUBOCTH
8 KJIACC
Kon .
IIpoBepsiemble npeAMeTHBIE Pe3YJabTAThl 0CBOCHHS OCHOBHOI
NMpoBePsIeMOro .
00pa3oBaTeIbHOI MPOrpaMMbl OCHOBHOI'0 00111er0 00pa30BaHus
pe3yJbTara
5 BeposiTHOCTB 1 cTaTHCTHKA
W3Bnekatb U mpeoOpa3oBbIBaTh MH(POPMALMIO, MPEICTABICHHYIO B
5.1 BUze TaONWI, Tuarpamm, rpaduKoB, MPENCTABISATh JAaHHBIE B BUIC
TabJIuL, AUarpaMM, rpaduKkoB
OnuceiBaTh JaHHbIE C TIOMOIIBIO CTATHCTUYECKUX IIOKa3aTeneit:
5.2 CpPeIHUX 3HAYEHUN W Mep paccerBaHUs (pa3Mmax, AMUCIEPCHs U
CTaHJApPTHOE OTKJIOHCHHE)
5.3 HaxonuTh 4acTOThl YMCIIOBBIX 3HAUYEHUH M YacTOTHI COOBITHH, B TOM




qucye o pe3yiIbTaTaM U3MEpPEHH 1 HaOIroIeHU I

HaXOI[I/ITB BEPOATHOCTHU CHy‘I&ﬁHBIX COOBITHIl B OIIbITax, 3Hasd

5.4 BEPOSITHOCTH 3JIEMEHTAPHBIX COOBITHI, B TOM 4YHCIE B OIBITax C
PABHOBO3MOXHBIMH JIEMEHTAPHBIMU COOBITUAMU
ce Hcnonb3oBarh  rpaduyeckue  MOJEIH:  JEPEBO  CIydailHOTrO
' AKCIIEPUMEHTA, IarpaMMsbl Dilsiepa, yuciaoBas npsmast
OnepupoBaTb NOHATHUAMHU: MHOXECTBO, IOJAMHOXKECTBO; BBIIOJIHATH
56 omepalMyd  HaJl  MHOXECTBaAMHM:  OOBEAMHEHHE, IMepeceucHue,
' JIOTIOTHEHHE; TIEPEYHCIIATD JIEMEHTBI MHOKECTB, IPUMEHSATH CBOMCTBA
MHOYKECTB
Hcnonb3oBare rpaduueckoe NpeACTaBICHUE MHOXKECTB U CBs3eH
5.7 MEX/1y HUMHM JUIsl ONMCAaHMsI IPOLIECCOB U SIBJICHUM, B TOM YHCIIE PU
pEIIeHNH 3aJa4 U3 IPYIUX y4eOHbIX PEAMETOB U KypCOB
9 KIIACC
Kon .
IIpoBepsiemble IpeAMEeTHBIE Pe3yJIbTAThl 0CBOCHHUSI OCHOBHOM
NPOBEPsIEMOro .
o0pa3oBaTe/IbHOM NPOrpaMMbI OCHOBHOT'0 0011Ier0 00pa3oBaHus
pesyjabTara
5 BepoATHOCTB U cTaTHCTUKA
W3Bnekatb U IpeoOpa3oBbIBaTh HH(POPMALMIO, MPEJICTABICHHYIO B
5.1 pa3IMyYHBIX MCTOYHMKAX B BHJAE TaONMI, AUarpamm, IpaduKoB,
IPECTaBIATh JaHHbIE B BUJE TAaOMII, AUarpamMm, rpadukoB
- Pemarp 3amaun opraHu3oBaHHBIM NEPEOOPOM BAPUAHTOB, a TAKXKE C
. UCIMOJIb30BAaHUEM KOMOMHATOPHBIX MPABUI M METO/IOB
Hcnonb3oBaTe  ONUCATENbHBIE  XApAaKTEPUCTHKU ISl  MacCHUBOB
53 YHUCIIOBBIX JAHHBIX, B TOM 4YHUCJIE CPEIHHUE 3HAYEHUS U MEpHI
paccenBaHUs
£ 4 HaxonuTh 4acToThl 3HaYeHMH M YacTOThI COOBITHS, B TOM YHUCIIE
' MOJIb3YACh pe3yIbTaTaMU MPOBEAEHHBIX U3MEPEHUN 1 HAOIIOACHUI
HaxoauTs BeposSTHOCTH CITydyalHBIX COOBITUI B M3yUYEHHBIX OIbITaX, B
5.5 TOM UHCIIE B ONBITAX C PAaBHOBO3MOXKHBIMH 3JIEMEHTAPHBIMHU

CO6LITI/I$[MI/I, B CCpUAX HUCIBITAHUN M0 MEepBOTro YyCII€Xa, B CCpUAX




ucHbITaHui bepHymm

HMMeTrs mpencraBiieHHE O CIy4alHOW BEJIMYMHE M O PACIpPENEICHUN

5.6

BEPOATHOCTEU

HNmeTtn IIpEACTAaBICHHUE O 3aKOHE OONBIINX YHCET KaK O IIPOABJICHUN
5.7 3aKOHOMCPHOCTHU B CquaﬁHOﬁ U3MEHYUBOCTH MW O POJIM 3aKOHaA

OOJIBIITUX YUCEN B PUPOJIC U OOIIECTBE




HHPOBEPAEMBIE DJIEMEHTBI COAEP KAHUSA

7 KIIACC
Kon IIpoBepsieMblii 3J1eMeHT COAePKAHMS
5 BeposiTHOCTB M cTaTucTUKA
[IpencraBienue AaHHBIX B BUAE TaOJHIl, AHarpamm, rpadukoB. 3anoIHEHUE
TaOJMIl, YTEHHE U TOCTPOCHHE AUarpamMm (CTOJIOMKOBBIX (CTONOYATHIX) U
5.1 KpyroBbix). UYUrteHue rpaduKoB peajbHBIX IMpoueccoB. 3BrneueHnue
uHpOpMaMK M3 JHarpaMM M TaOJNWIl, WCIOJb30BAHUE W HHTEPIPETALUSL
JTAHHBIX
OmnwucarenbHas CTaTUCTHKA: CpeIHEE apu(METHYecKoe, MeIuaHa, pa3Mmax,
5.2 HauOoJIbIlIee M HaUMEHblIIee 3HaYeHUs1 Habopa YUCIIOBbIX JaHHBIX. [Ipumepsl
CIy4yallHON M3MEHUYMBOCTHU
CnyyaliHplii 3KCHEpPUMEHT (OIBIT) M ciydailHOe coObiTHe. BeposTtHocTh u
53 gactora. Posib MamoBepOATHBIX W MPAKTHYECKH JTOCTOBEPHBIX COOBITHH B
npupoie u B obmectse. MoHeTa U UrpajibHas KOCTb B TEOPUU BEPOSITHOCTEN
I'pad, Bepmmnua, pedbpo. Crenenp BepmuHbBL Yucio pédbep u cymmapHas
£ 4 crenieHs BepmuH. [Ipencrasnenne o cs3noctu rpada. Lenu u nukist. [Tytu
' B rpadax. O6xox rpada (dinepoB nytb). IIpencraBienue 00
opueHTupoBaHHOM rpade. Pemenue 3anau ¢ nomouisto rpagos
8 KJIACC
Kon IIpoBepsieMblii 3J1IeMEHT COAEPKAHUSA
5 BeposiTHOCTB 1 cTaTHCTHKA
5.1 [IpencraBieHne JaHHBIX B BUE TaOIUII, AUarpaMM, rpadukoB
59 MHOXecTBO, 3J€MEHT MHOXEeCTBa, IOAMHOXecTBo. Omepauuu  Haj
' MHO>KECTBaMU: 00beIMHEHNE, IIepeceyeHue, TOMOIHEHHE
53 CgolicTBa onepaiui HaJi MHO)KECTBAMMU: NIEPEMECTUTEIBHOE, COYETATENIBHOE,
' pacnpenenTenbHOe, BKIIOUEHHS
54 Hcnonb3oBanre rpaduyeckoro MperCcTaBiICHUs] MHOXKECTB Ul OMHMCAHUS

PEATBHBIX TPOUECCOB U HBHGHI/Iﬁ, IIpH pCUICHUHA 3a1a4.




I/I3MepeHI/I€ paccCuBaHusd JaHHBIX. I[chepcm{ U CTaHAAPTHOC OTKJIIOHCHUC

> YHCIIOBBIX HA0OPOB. JlnarpamMmma paccenBaHus
DneMeHTapHbIe COOBITUS CIIy9alHOTO ombita. CiydaiiHble COOBITHS.
E6 BepositHocTH  cOOBITHIA. ONBITEI ¢ PaBHOBO3MOXHBIMH 3JIEMEHTAapHBIMU
' coObitusiMu.  CorydaiiHbelii  BbIOOp. CBsI3b  MEXKIYy MAaJOBEPOSITHBIMA U
MIPAKTUYECKH TOCTOBEPHBIMU COOBITUSIMU B IIPUPOJIC, OOIIECTBE U HAYKE
HepeBo. CBoMCTBa J€pEBbEB: EIUHCTBEHHOCTh ITIyTH, CYILECTBOBAaHHUE
5.7 BUCSTYEH BEPIIMHBI, CBSA3b MKy YUCIOM BEPIIUH U yncioM péoep. IIpaBuino
yMHOKeHUs. Perienue 3a1a4 ¢ moMousio rpagos
[IpotuBomonoxkueie  coObiTusi. Jluarpamma Ditepa. OObeauHEHUE U
5.8 nepecedenne coObiTuii. HecoBmecTHbie coObiTHs. DOpMyna  CIOXKEHUS
BEpPOSITHOCTEMN
59 VYcnoBHas BepossTHOCTE. [IpaBuino ymHoxxenus. HezaBucumbie cOObITHSA
[IpencraBneHne SKCHepuMEHTa B BUAE JepeBa. PemieHwe 3agady  Ha
5.10 HAXO0XJECHUE BEPOSITHOCTEN € MTOMOUIBIO AEPEBA CIAYYANHOTO SKCIIEPUMEHTA,
nuarpamm Ditnepa
9 KJIACC
Kon IIpoBepsieMblii 3J1IEMEHT COAEPKAHUS
5 BeposaTHOCTB 1 cTaTHCTHKA
[IpencraBieHue NaHHBIX B BUJE TaOMUI, AMAarpaMm, rpaKoB, HHTEPIPETALIUS
5.1 MaHHBIX. UTeHHEe M MOCTpOeHHE TabNull, Juarpamm, rpadukoB MO peansbHBIM
JTAaHHBIM
5.2 [TepectanoBku u hakTopHrai
5.3 CoueTraHus ¥ YUCIIO COYETAHUM
5.4 Tpeyronbuuk [lackans. Permenue 3a1a4 ¢ uCnoyib30BaHWEM KOMOMHATOPUKHU
56 l'eomerpuueckass BeposTHOCTh. CiyyailHbli BBIOOp TOYKHM M3 (QUIypbl Ha
' IJIOCKOCTH, U3 OTpe3Ka U U3 AYT'H OKPYKHOCTH
5.6 Hcnertanue. Yenex u Heyaada. Cepyst ICIBITAHUM 10 IEPBOTO yCIexa
57 Cepust ucneitanuii beprymmu. BeposTHOCTH COOBITUH B CEPUU HCIIBITAHUA
' beprymm
5.8 CrnyuaiiHas BeJIMYMHA U pacIipe/ieJIeHre BEpOATHOCTEH




MaremaTtudeckoe OXUIaHHUC W OUCIICPCH. HpI/IMepBI MATEMATUYICCKOT'O

>3 OKHMJaHUs KaK TEOPETUYECKOTO CPEAHETO 3HAUEHUS BEIINYMHBI

510 Maremarnueckoe OXUAAHUE U JUCIEPCUS CIIyYalHOM BEIUYUHBI «YUCIIO
. YCIIEXOB B CEpUU UCHBITAaHUHN bepHyin»

511 IlonsTe o0 3akoHe OonbmIMX uyucen. M3MepeHne BepoSITHOCTEH € MOMOLIBIO

gacToT. Ponb 1 3HaueHHe 3aKoHa OOJIBIINX YUCEI B IPUPOJIE U OOIIECTBE




MPOBEPSIEMBIE HA OI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJBHOM
ITPOTPAMMBI OCHOBHOI'O OBIIEI'O OBPA30OBAHUS

Kon
NpoBEPsSIEMOro
TpeOOBaHUS

IIpoBepsiemble TPeOOBAHUSA K PEAMETHBIM Pe3yJbTATAM 0CBOEHUS
OCHOBHOM 00pa30BaTe/IbHOI MPOrpaMMbl OCHOBHOI0 00111€er0o
o0pa3zoBanusi Ha ocHoBe PI'OC

YMeHue onepupoBaTh NOHATUSMU: MHOKECTBO, IIOJMHOKECTBO, OIlEpaLlui
Ha/I MHOXKECTBAMH; YMEHHUE ONEPUPOBATH MOHATUAMU: Tpad, CBA3HBIN rpad,
JI€pEBO, LIUKJI, IPUMEHATh UX MPU PEUICHUU 3aJa4; YMEHUE UCII0Ib30BaTh
rpaduyeckoe TMpeACTaBICHHE MHOXECTB JJIsi ONHCaHUSA pealbHbIX
MIPOILIECCOB U SIBIICHUH, IPU PEIICHUH 33124 U3 IPYTUX YIeOHBIX IPEIMETOB

YMeHune omnepupoBaTh IMOHATUSIMH: OIpEACNiEHHe, aKkcuoma, Teopema,
JIOKA3aTelIbCTBO;  yMEHUE  pacro3HaBaTh  HWCTUHHBIE U JIOXKHBIC
BBICKA3bIBAHUS, NPHBOJAWTH MPUMEPbl U  KOHTPIPUMEPHI, CTPOUTH
BBICKA3bIBAaHUS U OTPUIIAHUS BBICKA3bIBAHUI

YMenune OIICpHUpPOBAThL IIOHATUAMU: HATYpaJbHOC YHCJIO0, IMPOCTOC H
COCTAaBHOC 4YUCJIO, ACIIMMOCTb HATypaJbHBIX YHCCII, IIPU3HAKHU ACIUMOCTH,
1[eJI0€ YUCIIO, MOAYJb YKCIa, OOBIKHOBEHHAs OpoOb U JecATUYHAsl APOOb,
CTaHAAPTHBIA BHJI YMCIA, PALlMOHAIBHOE YUCIIO, UPPALMOHATIBHOE YHCIIO,
apudmeTuyecKuil KBaApaTHBIA KOpPEHb; YMEHHE BBIMOIHATH JCHCTBHUS C
YUCJIaMH, CPAaBHHUBATh M YHOPSAI0YMBATh YMCIIA, NPEACTABIATH 4YUCIA HA
KOOPAMHATHOW IPSAMOM, OKPYIJIATh YHCIIA; YMEHHE JENaTh NPUKUIKY U
OLIEHKY pe3yJIbTaTa BHIYMCICHUI

YMeHne onepupoBaTh TOHSATHSAMH: CTENEHb C MEJNbIM II0Ka3aTeleM,
apudmeTnyecKuil KBaJipaTHbIN KOpEHb, MHOIOUJIEH, ainredpandeckas Apo0Ob,
TOX/ECTBO; 3HAKOMCTBO C KOpHEM HaTypaJbHOM CTeNeHu OoJblie
€IMHUIIB; YMEHHME BBINOJIHATH PacuéTsl MO (GopMynaM, MpeodpazoBaHUs
LENbIX, JPOOHO-pAllMOHAIBHBIX BBIPAXEHUH M BBIPAKEHUH C KOPHSAMH,
pa3noKeHue MHOTOWIEHAa Ha MHOXHTEIH, B TOM YHUCIIE€ C UCHOJIb30BaHUEM
(dbopMyIT pa3HOCTH KBapaTOB U KBAIpaTa CyMMBI U pa3HOCTH

YMeHue OomnepupoBaTh MOHATHAMU: YHUCIOBOE PAaBEHCTBO, YPaBHEHUE C
OJIHOM NEPEMEHHOM, YMCI0BOE HEPABEHCTBO, HEPABEHCTBO C IEPEMEHHON;
yMEHHE pellaTh JIMHEWHble W  KBaJpaTHble YpaBHEHMs, JPOOHO-
paLMOHaIbHBIE YPABHEHUS C OJHOU IIEPEMEHHOM, CUCTEMBI IBYX JTMHEHHBIX
ypaBHEHMH, JTMHEHHbIE HEPAaBEHCTBA U UX CHUCTEMBI, KBaJIpaTHbIE U JPOOHO-
palMoOHalIbHBIE HEPABEHCTBA C OJHOW IIEPEMEHHOM, B TOM 4MHCIIE IIpU
pelIeHu 3a1a4 U3 JIPYTrUX IPEAMETOB M IPAKTUYECKUX 3a]ad; yMECHHUE
HCIIOB30BAaTh KOOPAWHATHYIO IMPSMYIO U KOOPAWHATHYIO INIOCKOCTh JJIS
M300paKeHUs pelIeHuid ypaBHEHH, HEPABEHCTB U CUCTEM

YMenue onepupoBaTh NOHATUAMU: (YHKIUS, rpaduk (QyHKUHUU, HYIH
(GYHKIUHM, MPOMEXYTKH 3HAKOMOCTOSIHCTBA, MPOMEXYTKH BO3PAaCTaHMUS,




yObIBaHUSI, HaumOOJbIIEe W HAUMEHbIIee 3HAa4eHHUs] (QYHKIMH; yMEHUE
ONEPHPOBATh TOHATHSAMHU: TIpsMasl MPOMOPIMOHAILHOCT, JIMHEHHAs
GyHKIuMs, KBaapaTHyHas (QYHKOUS, oOOpaTHas MPOMOPIHOHAIBHOCTS,
napaboJa, runep0oia; yMeHHe CTPOUTh Tpaduku (PyHKIUH, UCIIOIB30BAThH
rpadUKu JUISL ONPENEJICHUS] CBOWCTB TIPOIIECCOB M 3aBHCUMOCTEH, IS
pelieHus 3aJad U3 JPYruX Y4eOHBIX MPEAMETOB U PEAlbHON IKHU3HH;
YMEHHE BhIpaxkaTh (POpMyIamMu 3aBUCUIMOCTH MEXKTy BETMIMHAMU

YMeHue onepupoBaTh NOHATHAMHE: MOCIEI0BATEIBHOCTD, apu(MeTHIecKas
U TEOMETpUYECKass IPOrpecCMU; YMEHHME HCIIOJIb30BAaTh  CBOMCTBA
nocieAoBaTenbHOCTEH, POpMYIIbl CyMMBbI U OOIIETO 4YjeHa MPU PELICHUU
3aJa4, B TOM 4YHCIE 33/a4 U3 APYTruX y4eOHBIX MPEeIMETOB U peaslbHOU
KU3ZHU

YMenue peliaTh 3aaa4u pPasHbIX TUIIOB (B TOM 4MCJIC HAa NPOUCHTHI, JO0JHU U
4aCTu, IBHXXCHUC, pa60Ty, LHCHY TOBApPOB U CTOUMOCTBH IIOKYIIOK U YCIYT,
HaJIOrnu, 3aJadyu H3 obnacTu yIipaBJICHUA JIMYHBIMA U CEMEHUHBIMU
Q)HHchaMI/I); YMCHHE COCTABJIATH BBIPAKCHUSA, YPABHCHUA, HCPABCHCTBA U
CUCTEMbI IO YCJIOBUIO 3aJadu, HCCICAOBATH IIOJIYYCHHOC PCHICHUC U
OLICHUBATh HpaBI[OHOI[O6HOCTI) IMOJIYYCHHBIX PE3YJIbTAaTOB

YMeHue onepupoBarh MOHATHSAMU: (QHUTypa, TOUKA, OTPE30K, IpsMasi, JIyd,
JOMaHasl, Yroj, MHOTOYIOJbHHK, TpPEYroJbHHK, PABHOOCIAPEHHBIA U
PaBHOCTOPOHHHI TPEYTOJIbHUKHU, MIPSIMOYTOJIbHBIA TPEYTOJIbHUK, MEIHaHa,
OuccekTpuca u BBICOTA TPEYTOJIbHUKA, YEThIPEXYTOJILHUK,
napajuiesiorpaMM, poMO, MPSIMOYTOJIBHUK, KBAIPAT, TPAIICIH;, OKPYKHOCTb,
KpYT, KacaTeIbHAasl, 3HAKOMCTBO C IPOCTPAHCTBEHHBIMH (DUTYpaMH; YMECHHE
pemiate 3aJa4v, B TOM YHCJIC U3 MOBCEAHCBHOW JXKU3HH, HA HAXOXKICHHC
TEOMETPHYSCKHUX BEJIIMYUH C MPUMEHEHHUEM HM3y4eHHBIX CBOWCTB (uUTyp U
(dakToB

10

YMeHue omnepupoBaTh MOHSTHUSAMM: PABEHCTBO (QUIYp, pPaBEHCTBO
TPEYrOJIbHUKOB; NapauIeIbHOCTh W NEPIEHIUKYJISIPHOCTh MPSIMBIX, YTOJ
MEXy IPSAMBIMHU, NEPIIEHANKYIISAP, HAKIIOHHAs, IPOEKIMs, mojo0ue Gpuryp,
NOJO00HBIE TPEYTrOJbHUKH, CUMMETPHsS OTHOCHUTEIBHO TOYKH U IPSIMOM;
YMEHHME pAcCllO3HaBaTh pABEHCTBO, CUMMETpUIO U Tmoaobue ¢uryp,
NapajuIeIbHOCTD U EPIEHIUKYIISIPHOCTD MPSIMBIX B OKPY>KAIOIEM MHUPE

11

YMeHne ornepupoBaTh MOHSATUSMHU: JIJTMHA, PACCTOSHHE, Yrojl (BeIudnHa
yria, CHHyC ¥ KOCHHYC yria TpeyrojbHHUKa), IJIOMIa/lb; yMEHHUE OLIEHUBATh
pa3Mepbl IPEeIMETOB U 0OBEKTOB B OKPYKAIOIIEM MHUPE; YMEHHUE TPUMEHSITh
dbopMyIbI IepUMETpa U TIIONIAAN MHOTOYTOJBHUKOB, JJIMHBI OKPYKHOCTU U
MJIOMAaM Kpyra, o0ObeMa MpSIMOYTOJIBHOTO IapajuieNienuIeia; yYMEHHE
MPUMEHSATH MPU3HAKNA PABEHCTBA TPEYTOJIHLHUKOB, TEOPEMY O CYMME YTJIOB
TpeyroysbHuKa, Teopemy Iludaropa, TpUrOHOMETPUUECKHE COOTHOIICHUS
JUUISL BBIYMCIICHUS] ITTMH, PACCTOSTHUM, TUIONIa1ei

12

YMmenue  u3o0Opaxkarh  IJIOCKME  GUIYppl W UX  KOMOHMHAIUH,
IIPOCTPAHCTBEHHbIE ~ (QUIYphl OT PYKH, C TIOMOUIbIO  YEPTEKHBIX




HHCTPYMCHTOB U 3JICKTPOHHBIX CPCACTB 110 TCKCTOBOMY UJIM CUMBOJIBHOMY
OITMCAHHIO

13

YMeHue onepupoBarh MOHATHSAMHU: NPSAMOYTOJbHAs CUCTEMa KOOPAWHAT;
KOOPAMHATHI TOYKH, BEKTOP, CyMMa BEKTOPOB, IIPOU3BEAECHUE BEKTOpA Ha
YUCJI0, CKAJSIPHOE IIPOM3BEACHHUE BEKTOPOB; YMEHUE MCIIOJIb30BaTh
BEKTOPBI U KOOPAUHATHI JUI NPEACTABICHUS JAHHBIX U PEUICHUs 3a1ay, B
TOM YHUCJIC U3 APYTUX YICOHBIX IPEIMETOB U PeaTbHOM KU3HH

14

Ymenune OIICpHUPOBATH IMOHATHAMMU: CTOJIOUKOBEIE U KPYTOBLIC AUarpaMmbl,
TaOJIUIIBI, cpeiHee apudmeTnyeckoe, Mearana, HanOoJIbIIee U HAUMEHbBIIIEe
3HA4YCHUs,  pa3Max  4YHCIOBOTO  Ha0oOpa,  yMEHHE  H3BIICKATh,
UHTEPIPETHPOBATh U MPEOOPa30BBIBATE WHPOPMALIUIO, TIPEACTABICHHYIO B
TaONMUIIAX ¥ Ha JHarpaMMmax, OTPaXKAIOIIYK) CBOWCTBA M XapaKTEPUCTHKH
peanbHBIX MPOILECCOB M SBJICHUH; yMEHHE paclo3HaBaTh H3MEHYMBBIC
BEJIMYMHBI B OKPY KaKOIEM MUpe

15

YMeHue omnepupoBaTh MOHATUAMU: CIAy4YallHBIA ONBIT  (CIay4yailHBIN
AKCIIEPUMEHT),  DJIEMEHTapHOE€  COObITUE  (PJIEMEHTapHBIH  UCXOX)
CJIy4alfHOI'O OIBITa, CllyyailHOE COOBITHE, BEPOSTHOCTb COOBITHS; yMEHHUE
HaXOJUTh  BEPOSTHOCTH  CIy4yalHbIX  COOBITUH B OObITaX C
PABHOBO3MOXHBIMH 3JIEMEHTAPHBIMH COOBITHSIMM; YMEHHE pEIIaTh 3a/auu
METOZI0M OpPraHHW30BAaHHOIO Iepebopa M C HCIOJb30BaHMEM IpaBHIIa
YMHOXEHHS; YMEHHUE OLEHUBAaTh BEPOSTHOCTU pEalbHBIX COOBITHH U
ABJICHUHM, MMOHUMATh POJIb NPAKTUYECKHU JOCTOBEPHBIX U MaJOBEPOSTHBIX
COOBITUI B OKpYXaloIlleM MHUPE U B >KM3HU; 3HAKOMCTBO C IOHATHEM
HE3aBUCHUMBIX COOBITUH; 3HAKOMCTBO C 3aKOHOM OOJIBIIMX YMCET U €ro
POJIBIO B MaCCOBBIX SIBJICHUSIX

16

YMeHnue BbIOMpaTh NOAXOASAIINNA U3YyUEHHBIH METOJ JUIsl pelIeHMsl 3a7auH,
MIPUBOAUTH IPUMEPHI MATEMAaTUYECKUX 3aKOHOMEPHOCTEW B INPUPOAE U
JKU3HHM, DPACIO3HABaTh IIPOSBIICHHE 3aKOHOB MAaTEMaTUKU B HCKYCCTBE,
OIUCBHIBATh OTIEJIbHBIE BBIJAIOLIMECS PE3YNbTAThl, IOJyYCHHBIE B XOJ€
pa3BUTUSA MATEMATUKU KaK HAYKH, IPUBOAUTH IPUMEPBl MAaTEMaTUUYECKUX
OTKPBITHH U UX aBTOPOB B OTEYECTBEHHON U BCEMUPHON UCTOPUU




HEPEYEHDb DJIEMEHTOB COAEPKAHUSA, ITPOBEPAEMBIX HA OI'D
11O MATEMATUKE

Kon

HpOBepﬂeMbIﬁ IJIEMEHT COACPKRAHUSA

1 Hucna 1 BBIYUCICHUS
11 Harypanbnsle u neinsie yncna. [IpusHaky 1eIMMOCTH LIETIbIX YUCET
12 OOBIKHOBEHHBIE M JECATUYHbIE APOOH, MPOLEHTHI, OECKOHEUHbIEC MEPHOIMUECKUE
' npodu
13 PanmonanbsHele uncna. ApudmMernueckue oneparyy ¢ pallMoHaIbHBIMU YUCIaMU
14 JelicTBUTENnbHbIE Yucaa. ApupMeTHYECKHE ONEepalu C AeHCTBUTEIbHBIMU YUCIAMU
15 HpHGJIH)Ké}fHHe BBIUMCIICHUS, IPAaBUIIa OKPYTJICHUS, TPUKUIKA U OLIEHKA Pe3ysIbTara
BBIYHMCIICHUI
2 AnrebpanyecKkie BBIPaXKEeHUS
2.1 BbykBenHble BbIpakeHUs (BBIPAKEHUS C IEPEMEHHBIMU )
99 CreneHns ¢ nenbM nokasareseM. CTeneHb ¢ palnoHaIbHBIM NoKa3aTeneM. CBOHCTBa
' CTENeHH
2.3 MHorouieHbl
2.4 Anrebpanyeckas Apo0b
25 Apudmernueckuil KOpeHb HaTypanbHOH creneHu. [leiicTBus ¢ apudmMeTHuecKuMU
' KOPHSIMH HAaTypaJIbHOW CTETICHU
3 VYpaBHEHUS U HEPABEHCTBA
3.1 Lenbie 1 qpoOHO-panvoHaIbHbIE ypaBHEHHUA. CUCTEMBI U COBOKYITHOCTH YpaBHEHUI
3.2 Ilenpile u npoOHO-panMoHaiIbHbIE HepaBeHCTBA. CHCTEMbI U COBOKYMHOCTH
' HEPABEHCTB
3.3 Permrenue TeKCTOBBIX 3a4a4
4 YucnoBble NOCIIEA0BATEIbHOCTH
4.1 IlocnenoBaTeabHOCTH, CIIOCOOLI 3a4aHUs MOCIEN0BATEILHOCTEH
4.2 Apudmerndaeckas u reomerprueckas nporpeccun. Dopmyia CI0KHBIX POIEHTOB
) OyHKIUU
OyHkuus, cnocodsl 3aganust Gynkuuu. I'padux pynkuun. O61acTh onpeneneHus u
51 MHOXeCTBO 3HaueHuil QpyHkuuu. Hynu ¢pynkuuu. IIpomMexyTku 3HaKOIOCTOSIHCTBA.
o [TpoMe)xyTKM MOHOTOHHOCTH (YHKUMH. MakCUMyMbl U MHHHUMYMBbI ()YHKIIHH.
HauOonpiiee u HauMeHblIee 3HaueHUe (DYHKIIMH Ha TPOMEKYTKE
6 KoopanHatsl Ha psIMOIl M TNIOCKOCTH
6.1 Koopaunarnas npsimast
6.2 JlekapTOBbI KOOPAMHATHI Ha IUIOCKOCTH
7 I'eomerpus
7.1 I'eomerpuueckue GUrypsl 1 UX CBOHCTBA
7.2 TpeyronpHuk




7.3 MHOroyroisHuKu
7.4 OKpYXHOCTh B KpYT
7.5 N3mepenne reoMeTpuuecKiX BeTMIUH
7.6 BekTopbl Ha MIIOCKOCTH
8 BeposiTHOCTD 1 cTaTHCTHKA
8.1 OrnucarenbHas CTaTUCTHKA
8.2 BepostHOCT
8.3 KomOunaropuka
8.4 MHuoxecTBa
8.5 I'pader




YYEBHO-METOINYECKOE OBECIIEYEHUE
OBPA3OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIVIAA YYEHUKA

* Marematnka. BeposiTHOCTh U CTaTHCTHKA: 7 - 9-€ KJIacChl: 0a30BbIN YPOBEHB:
y4eOHMK: B 2 yacTsx; 1-oe uznanue Boicorkuit W.P., Smenko 1.B.; mox
penakiuei Amenko N.B. AkunonepHoe o0iiectBo «M31arenscTBo

«HpOCBCHICHI/IG»

METOAUYECKHUE MATEPUAJIbI 1JIS1 YYUTEJIA

1. Marematuka. BepoaTHOCTh U cTatucTuka. / — 9 Kiaccel. Y4eOHUK B 2 4acTsIX.
VyeOuuk i

ydamuxcs 001eo0pa3oBaTeIbHbIX yUpeKIeHu (60a30BbIl ypoBeHs)/ I.P.
Bricoukuii, 1.B.

Amenxko, mox pegaknuei M.B. Smenko — M.: [Ipocsemenue, 2023.

2. Marematuka. BeposTHOCTb U cTaTUCTHUKA: /—9-€ Ki1acchl: 0a30BBIM YPOBCHbD:
METOJINYECKOE

ocooue K MpeAMETHOM JIMHUU YYEOHUKOB 10 BEPOATHOCTH U ctatuctuke . P.
Bricorikoro,

. B. Slmenko ox pexa. U. B. fAmenko. — 2-e u3n., crep. — MockBa:
[Tpoceemienue, 2023.

— 38c.

3. Meroanka o0yueHusi MaTemMaTke. V3yueHne BepoITHOCTHO-CTaTUCTHIECKON



JIMHUH B

IHNPPOBBIE OBPA3OBATEJIBHBIE PECYPCHI U PECYPCBI CETHU
HUHTEPHET

Hudposeie o6pazoBaTenbubie pecypchl (LIOP) nis moaaepkku moaroToBKu
IIKOJIBHUKOB:

1) http://school-collection.edu.ru/catalog/rubr/5ececba0-3192-11dd-bd11-
0800200c9a66/

2) http://school-collection.edu.ru/catalog/rubr/96abc5ab-fba3-49b0-a493-

8adc24857521/118194/?


http://school-collection.edu.ru/catalog/rubr/5ececba0-3192-11dd-bd11-
http://school-collection.edu.ru/catalog/rubr/96abc5ab-fba3-49b0-a493-




