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HHOACHUTEJIBHASA 3AIIMCKA

B coBpeMEHHOM LHM(PPOBOM MHpE BEPOSATHOCTh U CTATUCTUKA MPHUOOPETAIOT
BCE OOJIBIITYI0 3HAYUMOCTh, KaK C TOYKH 3PEHHUS MPAKTUYECKUX MPHIOKEHHUH, TaKk
U UX pOJH B 00pa30BaHUM, HEOOXOAMMOM KaKJIOMY 4esoBeKy. Bo3pacraer uncio
npodeccuii, Mpu OBJIAJICHUN KOTOPBIMU TpeOyeTcs: xopolas 0a3oBasi MOArOTOBKa
B 00JaCTH BEpPOSITHOCTU W CTAaTUCTUKW, Takas IMOATOTOBKA Ba)KHA JUIS
MIPOJIOJKEHUS 00pa30BaHMs U IJIs1 yCTIEITHON TPO(hEeCCHOHATBLHON Kaphephl.

Kaxx b1l 4enoBek MOCTOSIHHO MPUHUMAET PEIIeHUs] HA OCHOBE UMEIOIIUXCS Y
HEro JaHHBIX. A JJIsi 000OCHOBAHHOI'O MIPUHATHS PELICHUS B YCJIOBUSAX HEIOCTAaTKa
WU M30bITKa MH(POpMAIIMU HEOOXOMMO B TOM YHCJIE XOPOIIO CPOPMHUPOBAHHOE
BEPOSATHOCTHOE U CTATUCTUYECKOE MBIIIICHUE.

NMeHHO mo3TOMYy OCTpO BCTala HEOOXOAMMOCTh C(HOPMHUPOBATH Yy
oOyyvaromuxcs (PyHKIMOHAJIBHYIO TPAaMOTHOCTD, BKJIIOYAIOIIYIO B c€0sl B KaueCcTBe
HEOTHEMJIEMOM  COCTaBIISIIOLIECH  YMEHHE  BOCIHPUHUMATh U KPUTHYECKHU
aHANMM3UPOBATh WH(MOPMAITUIO, TIPEACTABICHHYIO B PA3IMYHBIX (popMax, MTOHUMATh
BEPOSITHOCTHBIN XapakTep MHOTMX pealbHbIX TIPOLECCOB M 3aBUCUMOCTEM,
[IPOU3BOJAUTH IIPOCTEUILNE BEPOATHOCTHBIE PACYETHI.

3HaKOMCTBO B y4eOHOM Kypce C OCHOBHBIMM MpUHIMIIAMU cOOpa, aHaIU3a U
MPEICTABJICHUS JTAHHBIX W3 Pa3W4YHBIX cdep KU3HU OOIIecCTBA M TOCYyJapcTBa
npuoOmaer o0ydarmuxcs K OOIIeCTBEHHBIM HHTepecaM. M3yueHue OCHOB
KOMOMHATOPUKU pa3BUBAET HABBIKM OpraHu3aluu nepedopa M mojcyéra yucia
BApUAHTOB, B TOM YHCII€ B IPHUKJIAJHBIX 3aJa4aX. 3HAKOMCTBO C OCHOBaMHU TE€OPHUH
rpadoB co3maét MareMaTuuecKkuii pyHIaMeHT Jisi GOPMHUPOBAHUS KOMITIETCHIIUH B
ob0nactTu UHPOPMATUKHU U HMUGPPOBBIX TeXHOJOTHH. [Ipy U3yuyeHUH CTAaTUCTHKU U
BEPOSITHOCTH 00OTallaloTCsl MPEJCTaBIEHUsT OOYYaroIIMXCS O COBPEMEHHOMN
KapTUHE MHUpa M METOJaxX €ro HcciieqoBaHus, (GOpPMHUPYETCS NOHHUMAaHHUE POJIH
CTAaTUCTUKU KaK UCTOYHHUKA COIMATHHO 3HAYMMOU MH(POPMAIIMH M 3aKJIaIbIBAIOTCS
OCHOBBI BEPOSITHOCTHOTO MBIIILJICHUS.

B cooTBeTcTBUM ¢ JAaHHBIMH LIEJISIMH B CTPYKTYype MHpOrpaMMbl y4eOHOTO
Kypca «BeposSTHOCTh M CTaTHUCTHKa» OCHOBHOI'O OOILIEro 0Opa30BaHMs BbIIEIECHBI
CIEAYIOIINE COAEpKATeIbHO-MeTOoAuUecKue TuHuu: «lIpeacTaBieHrue DaHHBIX U
omucareyibHas CTAaTUCTUKA», «BepoATHOCTH», «DIEeMEHThl KOMOWHATOPHUKNY,
«BBenenue B Teoputo rpadoBy.

Copnepxxanue nmuHun «lIpencraBneHue NaHHBIX U ONUCATENbHAs CTATUCTUKA)
CIIy’)KUT OCHOBOW Juisi (hOPMHUPOBAHHUS HABBIKOB palbOTHl ¢ HH(pOpMarumen: oT
YTeHUS] M UHTepIpeTanuu WHGOpMaINK, MpEeACTaBICHHOW B Ta0nuiax, Ha
auarpaMMmax W rpadukax, A0 cOopa, NpEICTaBJIE€HUS W aHaIW3a JaHHBIX C
UCIIOJIb30BAaHUEM CTATHCTHYECKUX XapaKTEpUCTUK CPEIHHX M PACCEHBAHUS.
PaGotast ¢ maHHbIMHU, OOydaromuecs yd4arcsi CUMTHIBATh U HHTEPIPETUPOBATH



JAHHBIE, BBIIBUTaTh, APTYMEHTUPOBATh U KPUTHUKOBATH IMPOCTEUILINE TUIOTE3HI,
Pa3MBINUIATh HaJl (haKTOpaMH, BBI3BIBAIOIIMMH M3MEHUUBOCTh, U OIICHUBATH UX
BIIMSIHUE HA PACCMATPUBAEMBIC BEJIMYMHBI U MPOLIECCHI.

NHTYyUTHBHOE NpEACTABICHUE O CIy4YalHOW W3MEHYHMBOCTH, WCCIIECIOBAHUE
3aKOHOMEPHOCTEW M TEHACHUMM CTAHOBUTCS MOTHUBHUPYIOLIEH OCHOBOM A
U3YUYEHHUsS TEOPUM BEPOATHOCTEH. boibplioe 3HaYEHHWE HUMEKT MPAKTUYECKHE
3aJ1aHusl, B YACTHOCTH OMBITHI C KJIIACCUYECKUMH BEPOSTHOCTHBIMU MOJICIISIMU.

[TonsiTHe BEPOSTHOCTH BBOAMTCS KaK Mepa MPaBIOMOIO0OWS CIIy4ailHOTO
coObitTusi. [lpm wu3ydyeHun yueOHOro Kypca oOydaromuecs 3HAKOMSTCS C
OPOCTEMIIMMU ~ METOJAMH  BBIYMCJIEHUS  BEpPOSITHOCTEM B CIy4YalHBIX
AKCIIEPUMEHTAX c PaBHOBO3MOHBIMH AJIEeMEHTapHBIMU HCXO0/IaMH,
BEPOSITHOCTHBIMU 3aKOHAMHU, TIO3BOJISIFOIIIUMHU CTABUTh W peliaTh 0OJee CIOXKHBIC
3amaun. B ydeOHBI Kypc BXOAST HayalbHBIC MPEJCTABICHUS O CIyYalHBIX
BEJIMYMHAX U UX YHUCIIOBBIX XapAKTEPUCTUKAX.

B pamkax y4eOHOro Kypca OCYIIECTBISETCS 3HAKOMCTBO OOYYarOIIMXCS C
MHO»XKECTBaMU M OCHOBHBIMHU OIEPALUSIMU HAJ MHOKECTBAMHU, pacCcMaTPUBAIOTCS
MpUMEPbl IPUMEHEHUS Il PEUICHUs 3ajlad, a TaKXKe HCIOJb30BaHUA B JPYTUX
MaTEMaTUYECKUX KypcaX U yueOHBIX MpeaMeTax.

B 7-9 xnaccax uzyuaerca ydyeOHbI Kypc «BeposiTHOCTh M CTaTUCTHKAa», B
KOTOpBIM  BxomaT pazgensl: «llpencraBieHue JaHHBIX H  ONMcaTeNbHas
CTaTUCTHKa», «BeposSTHOCTb», «DIeMEHThl KOMOWMHATOpUkW», «BBeneHnue B
TeopuIo TpadoBy.

Ha usyuenne yueOHOTO Kypca «BeposiTHOCTh U CTaTUCTHKa» OTBOJAUTCS 102
yaca: B 7 kiacce — 34 yaca (1 ygac B Hexmeno), B 8 kinacce — 34 ygaca (1 gac B
Heneno), B 9 kiacce — 34 Jaca (1 gac B Heneno).



COILEPKXAHUE OBYUYEHUA
7 KITIACC

[IpeacraBnenue NaHHBIX B BUAE TaOIUL, AHArpamm, rpaduKoB. 3aroIHEHUE
Ta0NWIl, YTEHWE ¥ TOCTPOCHUE JuarpaMMm (CTOJOMKOBBIX (CTONOYATHIX) U
KpyroBbix). UTteHue rpadukoB peajbHBIX IpoiieccoB. M3BinedeHue uHbopmaiuu
U3 MarpaMm U TaOJuIl, UCTIOIb30BAHUE U MHTEPIPETALINS TaHHbIX.

OnucarenbHas CTAaTUCTHUKA: cpefHee apu(MEeTHUecKoe, MeJHaHa, pa3Max,
HauOoblllee M HauMEHbIllee 3HAUeHHS HaOOpa YHMCIOBBIX OaHHBIX. [Ipumeps
CIIy4allHOM U3MEHYUBOCTH.

CrnydaiiHbI 3KCHEPUMEHT (ONBIT) M cllydailHOoe coObITHe. BeposTHOCTh U
yacToTa. Pojab ManoBepOATHBIX U MPAKTUYECKH JTOCTOBEPHBIX COOBITUI B IPUPOAE
u B obmecTBe. MoHETa 1 UTpaJibHAsi KOCTh B TEOPUHU BEPOSITHOCTEH.

I'pad, Bepmmua, pedbpo. Crenenp BepinHbl. Yuciao pébep u cyMmmapHas
creneHb BepiuH. [IpeacraBienue o cBsizHoctu rpada. Lenu m nukisl. [yt B
rpadax. O6xon rpada (sitiepoB nyth). [IpencraBienne 006 OpUEHTHUPOBAHHOM
rpage. Pemenue 3agau ¢ noMoIibio rpagos.

8 KUIACC

[IpencraBienue qaHHBIX B BUIE TAOIUIL, TUarpaMm, rpauKoB.

MHOX€ECTBO, 3JIEMEHT MHOXECTBA, NOJAMHOXeCTBO. Omnepaunu Haj
MHOKECTBaMU: OOBEAMHEHME, IepeceueHue, aonogHeHue. CBoiicTBa omeparuii
HaJ| MHOXXECTBAMM: II€PEMECTHUTENIbHOE, COYETATEeNbHOE, pPACIpPEIEIUTENbHOE,
BKIIOUeHMs. Mcnonb3oBaHHe TpaduyuecKoro MpeACcTaBICHUS MHOXKECTB UL
OINMCAHMS PEATBHBIX MTPOLIECCOB U SBJICHUM, ITPU PELIEHUY 3a/1a4.

W3mepeHne paccerBaHMs NAaHHBIX. J(ACIIepCUs M CTaHIAPTHOE OTKIOHEHHE
YUCJIOBBIX HA00POB. /lnarpaMma paccenBaHusl.

OneMeHTapHble COOBITHS ciydailHoro omnbita. ChydaifHele  COOBITHS.
BepositHocT  coObITuH. OmnbITEI € PaBHOBO3MOXHBIMU — AJIEMEHTapHBIMU
coOpITusAMU. CirydaiiHblil BbIOOp. CBS3b MEXK1Yy MAJOBEPOSTHBIMU U MIPAKTUUYECKU
JOCTOBEPHBIMH COOBITHSIMU B IPUPOJIE, OOILIECTBE U HAYKE.

HepeBo. CBONMCTBa [€pEBbEB: E€IUHCTBEHHOCTh IIyTH, CYIIECTBOBAHME
BUCSYEH BEpIIMHBI, CBA3b MEXAY UYMUCIOM BepiiMH U uucioMm pédep. IIpasuio
yMHOXeHMs. Pemenue 3aiay ¢ nomoisko rpagos.

[IporuBononoxueie coObiTUA. Juarpamma Oinepa. OObeauHeHUE W
nepeceueHne  coObiTHil. HecoBmecTHpie  coObiTus. @opMyna  CIOXKEHHUS
BEPOSITHOCTEW. YCJIOBHAsl BEPOSATHOCTh. [IpaBwiio ymHOXxeHus. HesaBucumbie
cobeiTus. IlpencraBnenne skcnepuMeHTa B BHJE JAepeBa. Pemienue 3amay Ha



HaXOXKJEHUE BEPOSTHOCTEH C IOMOIIBIO JIepeBa CIYYalHOIO HKCIIEPUMEHTA,
auarpamm Jiliepa.
9 KVIACC

[IpencraBnenrie NaHHBIX B BuAe TaOnIuI, JAuarpamm, TIpaduUKoB,
WHTEpIIpeTanus JaHHbIX. YTeHne U MOCTpOeHUE TabJull, Juarpamm, rpaukoB Mo
pEaIbHBIM JaHHBIM.

[TepectanoBku u dakropuan. CoueTaHus U YUCIO coueTaHu. TpeyroapHuK
[Tackains. Pemenue 3aayu ¢ KCOIB30BAHUEM KOMOMHATOPUKH.

I'eomeTpuueckast BeposTHOCTh. CiydaiiHbId BBIOOP TOYKH M3 (PUTYpPHI Ha
TJTIOCKOCTH, U3 OTPE3Ka U U3 AYTH OKPY>KHOCTH.

UcnbiTanne. Ycnex u Heygada. Cepusi UCHBITAHUW 1O TMEPBOro ycrexa.
Cepusi ucnbiTanuit bepnymiu. BepodaTHocTH cOOBITUH B CEpPUM UCHBITAHUM
bepnymm.

CiyyaiiHasi BEJIMYMHA W PACHpEICICHHE BEPOSATHOCTEM. MaremaTnueckoe
oXuganune u jamcnepcus. IIpuMepbl MareMaTM4eCKOro  OXHUIAHUS — Kak
TEOPETUYECKOT0 CPEAHEr0 3HAYCHUS BEIMYMHBI. MaremaTuueckoe OXUIAHUE U
IUACTIEPCUSL  CIIyYalHOM BEJIWYMHBI «YHUCJIO YCIEXOB B CEPUM HCIBITAHUMN
beprymm».

[Tonsarre o 3akoHE OONBIIKMX YHCEll. M3MepeHHre BepOSTHOCTEH C IOMOIIBIO
yacToT. Posib 1 3HaUeHME 3aKOHA OOJIBIINX YUCEN B MPUPOJIC U OOIIECTBE.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMDBbI
YYEBHOI'O KYPCA «BEPOATHOCTD MU CTATHCTHUKA» HA
YPOBHE OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

JInyHOCTHBIE Ppe3yJbTaTbl OCBOCHHS TNPOrpaMMbl y4eOHOro Kypca
«BeposATHOCTD M CTaTHUCTUKA» XapaKTEPU3YIOTCSA:

1) naTpuoTHYeCKoOe BOCIMTAHUE:

MPOSIBJICHUEM HHTEPECA K MPOLUIOMY M HACTOSIIEMY POCCUUCKOU
MAaTeMaTUKH, LIEHHOCTHBIM  OTHOLIEHUWEM K  JOCTHKEHUSAM  POCCUUCKHX
MaTEMaTUKOB M POCCHUMCKOM MAaTEMAaTUYECKOM IIKOJIbI, K HMCIIOJb30BAHUIO 3TUX
JTOCTHKEHUH B IPYTUX HayKaxX U MPUKIAAHBIX chepax;

2) rpaxIaHCKoe ¥ JyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBIITOJIHEHUIO O0S3aHHOCTEH Ipak/laHWHA U peau3alii ero
MpaB, TMPEJCTABJICHUEM O MAaTeMaTHYECKHMX OCHOBaX (yHKIIMOHUPOBAHUS
pPa3IUYHBIX CTPYKTYp, SBJICHUH, MPOLEAYP IPakJaHCKOro oOIiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K 00CYX ICHUIO 3TUUECKUX MPOOJIeM, CBI3aHHBIX
C IPAKTUYECKUM IPUMEHEHUEM JOCTMIKCHUM HayKH, OCO3HAHUEM BaXHOCTHU
MOPaJIbHO-3TUYECKUX MPUHIMUIIOB B I€ATEIBHOCTH YUEHOTO;

3) TpyAoBO€ BOCIIMTAHUE:

YCTAaHOBKOM Ha AaKTUBHOE Y4YacTHE B PEIICHUM IPAKTUYECKUX 3a1ad
MaTeMaTU4YEeCKOW HaIpaBICHHOCTH, OCO3HAHUEM BaXHOCTU MaTEMAaTUYECKOIO
o0pa30oBaHMsI Ha MPOTSHKEHUHM BCEHM JKM3HU JJIsl yCHEIHOM NpodeccruoHaIbHOU
NEATEIbHOCTU W Pa3BUTHEM HEOOXOAUMBIX YMEHHM, OCO3HAHHBIM BBIOOPOM U
MIOCTPOCHUEM UHIUBUIYAIBHON TPACKTOPUU 00pa30BaHUS U HKU3HEHHBIX MIAHOB C
y4€TOM JIMYHBIX UHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) acTeTHYeCKOe BOCIIUTAHME:

CHOCOOHOCTBIO K 3MOLMOHAJIBHOMY M  3CTETUYECKOMY  BOCIPHUSATHUIO
MaTeMaTUYeCKUX OOBEKTOB, 3ajad, PEIICHHM, pacCyXJICHUM, YMEHUIO BHUICThH
MaTeMaTU4YECKHE 3aKOHOMEPHOCTH B HCKYCCTBE;

5) HEeHHOCTH HAYYHOI'O NMO3HAHMS:

OpHEHTalMel B JEATEIBHOCTA HAa COBPEMEHHYIO CHUCTEMY Hay4HBIX
MPEICTABICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BHUTHsI YEIOBEKA, MPUPOJLI U
oOmecTBa, MOHMMAHUEM MAaTEMaTUYECKOM HAayKH Kak cQepbl UeI0BEUYECKOM
NEATENBHOCTH, 3TANlOB €€ pa3BUTHS M 3HAYMMOCTH JJIsI Pa3BUTHUS LUBUJIM3ALINH,
OBJIQJICHUEM SI3bIKOM MATEMAaTUKU U MAaT€MaTHUYE€CKOW KYJIbTYpOM KaK CpPEICTBOM
MO3HAHHUS MHPA, OBJAJCHHEM IPOCTEUIIMMHM HABBIKAMHU HCCIIEA0BATEIbCKOU
NEeATENbHOCTH;



6) ¢usmyeckoe BocnuTanme, (GpopmMHupoBaHHMEe KYJIbTYPbl 310POBbS U
IMOIMOHAJILHOTO 0JIarONmoJIy4Ymsi:

IFOTOBHOCTBIO INPHMCHATH MATCMATHUUCCKUC 3HAHHWA B HHTCPECAX CBOCTO
3I0POBBSI, BCACHHUS  3J0POBOrO  00pa3a KM3HH  (370pOBOE  IHTaHUE,
cOAlaHCUPOBAHHBIM PEXUM 3aHATUM W OTHbIXa, pEryJsipHas Quanyeckas
aKTUBHOCTB), C(OPMHUPOBAHHOCTHIO HaBbIKa PEQIIEKCUM, MNPU3HAHHUEM CBOETO
MpaBa Ha OIIMOKY U TAKOTO e IpaBa JPYroro 4eaoBeKa;

7) 3K0JI0THYeCKOE BOCIIMTAHUE:

OpHeHTaHHGﬁ Ha IIPUMCHCHUC MATCMAaTHYCCKHUX 3HAHUU AJIA pCIICHUA 3a1a4
B 00JIACTM COXPAHHOCTHU OKPYKAIOIIEH Cpelbl, TUIAHUPOBAHUS IOCTYIIKOB U
OLICHKM HMX BO3MOXHBIX IOCIEACTBHM I OKPYKAIOWIEW Cpelbl, OCO3HAHUEM
TJI00ATBHOTO XapakTepa SKOJOTHUECKHUX MPOOJIEM U MyTEH WX PEIICHUS;

8) ajanTanusa K U3MEHSIIOIIMMCS YCJIOBHSAM COIMAJILHOW M NMPHUPOJTHOMI
cpeabl:

TOTOBHOCTBHO K I[CﬁCTBPISIM B YCIOBHAX HGOHPCI[eJ'IéHHOCTI/I, ITOBBIIIICHHU IO
YPOBH:A CBOCH KOMIIETCHTHOCTH qepe3 NMPaKTHICCKYIO ACATCIbHOCTh, B TOM YUCJIC
YMEHHE YUYUTBCS Yy JPYTHX JIOJICH, MPUOOpETaTh B COBMECTHOHN ACATEILHOCTH
HOBBIE 3HaHMS, HABBIKM U KOMIIETCHIIUU U3 OTBITA JPYTHUX;

HEOOXOJAMMOCThIO B (DOPMUPOBAHMM HOBBIX 3HAHHU, B TOM YHUCIE
CI)OpMYJIHpOBaTI) nacu, NMMoOHATHsA, THI10TE3bI 06 o0beKTax u ABJICHHUAX, B TOM UHCJIC
paHEC HEHU3BCCTHBIX, OCO3HaBaTh I[G(l)I/IHI/ITLI CO6CTB€HHLIX 3HAaHUU u
KOMITETEHTHOCTEH, TIJIaHUPOBATh CBOE pPa3BUTHUE;

CIIOCOOHOCTBIO  OCO3HAaBaTh  CTPECCOBYIO  CHUTYallMI0, BOCIPUHUMATH
CTPECCOBYIO CHUTYaIlMI0O KaK BBI30B, TPEOYIOMUNA KOHTPMEDP, KOPPEKTUPOBATH
MpPUHUMAEMbIe PEIICHUS U JACUCTBUS, (OPMYIMPOBATH M OICHUBATH PHUCKU H
MOCJIeICTBUSA, (POPMUPOBATH OIIBIT.

METANPEAMETHBIE PE3YJIBTATBI

Ilo3naBaTeqbHbIE YHUBEPCAIbHbIE YUeOHbIE /1eiicTBUS

Ba3oBble Jjoruueckue JelicTBUA:

e BBUBJISITh M XapAaKTEPHU30BaTh CYLIECCTBEHHBIC MPU3HAKKM MATEMAaTHUYECKHUX
OOBEKTOB, TMOHATHIN, OTHOIICHUN MEXAYy MOHITUSAMH, (HOPMYIUPOBATH
ONpENICJICHUS]  TOHATUW, YCTaHABIWMBATH  CYIIECTBCHHBIA  IMPHU3HAK
KJaccuuKaIlii, OCHOBAaHUSA JIsi OOOOIICHUS W CpPaBHEHUs, KPHUTCPHUH
MPOBOJIUMOTO aHAIIN3A;

e BOCHOPUHUMATH, (QopMynaupoBaTh U  NPeoOpPa3OBBIBATH  CYXKIACHUS:
YTBEPAUTEIbHBICE W OTpHULATEIbHBIC, €IWHUYHBIC, YacCTHbIE U OOIIHeE,
YCJIOBHBIE;



BBISIBIISITh ~ MaTeMaTHYECKHME  3aKOHOMEPHOCTH,  B3aUMOCBS3M U
npoTtuBopeurs B (aKkTaxX, JAaHHBIX, HAONIOJACHUSIX U YTBEPKICHHSIX,
npeaiaraTh KPUTSPUH IS BBISIBJICHUS 3aKOHOMEPHOCTEH U MMPOTHBOPEUHH;
JIeNaTh BBIBOJBI C HCIOJIH30BAHUEM 3aKOHOB JIOTWKH, JCHYKTHBHBIX U
WHYKTUBHBIX YMO3aKIIIOUEHHM, YMO3aKIIFOUCHU 110 aHAIOTHH;

pa3dupaTh T0Ka3aTeIbCTBA MATEMATHUECKUX YTBEPKIACHHUM (TMPSMBIE U OT
MPOTUBHOTO0), TIPOBOJUTH CAMOCTOSTEIHLHO HECIOXKHBIE JJI0Ka3aTeIhCTBA
MaTeMaTU4ecKux (DaKTOB, BBICTPAWBATh APTYMEHTAIMIO, MPHUBOJUTH
PUMEPHI U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIC PACCYKICHUS;
BBIOMpaTh CIOCOO pelieHus y4eOHOM 3anayu (CpaBHUBATh HECKOJIBKO
BApUAHTOB pEIICHUS, BBHIOMpATh HaWOoOJIee TOAXOMAIMUNA C YIETOM
CaMOCTOATEIFHO BBIJICTICHHBIX KPUTEPHUEB).

Ba3oBble ucciienoBareabcKe 1eMCTBUA:

UCIIOJIb30BaTh BOMNPOCHI KaK HCCIEAOBATEIbCKUN MHCTPYMEHT MO3HAHUA,
(GbopMyaMpOBaTh BOIPOCH,, (PUKCUPYIOUIUE MPOTUBOpEUUE, MNpoodIeMy,
CaMOCTOSITENIFHO ~yCTaHABIMBAaTh HCKOMOE U JaHHOe, (OPMHUPOBATH
TUIIOTE3Y, apTyMEHTHPOBATh CBOIO MO3ULIMIO0, MHEHHE;

MPOBOJUTh IO CAMOCTOSATEIBHO COCTABICHHOMY TIUIaHYy HECIOXXHBIN
HKCIIEPUMEHT, HEOOJBILIOE UCCIEIOBAHUE M0 YCTAHOBJICHUIO OCOOCHHOCTEN
MaTEMaTUYECKOTO 00bEKTa, 3aBUCUMOCTEN 00BEKTOB MEXKTY COOOi;
CaMOCTOATENHHO (POpMYyIHUpPOBaTH 00OOIIEHUS U BBIBOJBI MO pe3yjbTaTaM
MPOBENEHHOTO HAOJIIOICHUSI, HUCCIIEIOBAHUS, OILICHUBATh JIOCTOBEPHOCTh
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJOB U 000OIICHUI;

IIPOTHO3UPOBAaTh BO3MOYKHOE pa3BUTHE IIpollecca, a TAKXKE BbIIBUraTh
MPEATNOI0KEHHUS O €T0 Pa3BUTHUU B HOBBIX YCIOBHUSIX.

PabGora ¢ unpopmanmeii:

BBISIBJISITh HEJIOCTATOYHOCTh M M30BITOYHOCTh HMH(POPMALMH, JAHHBIX,
HEOOXOUMBIX JIJIsl pEeLICHHS 33/1a4U;

BbIOMpaTh, aHAJIM3UPOBATh, CHCTEMATU3UPOBATh U HHTEPIPETUPOBATDH
MH(GOPMALMIO Pa3IMYHBIX BUAOB U (POPM IIPEICTABICHMUS;

BbIOMpaTh (OpMy MPEACTaBICHUS HMHPOPMALMA M HWILIFOCTPUPOBATH
peliaeMble 3a7aud CXeMaMH, JAMarpaMMaMy, WHOM Tpadukod U Hux
KOMOMHAIIMSIMHU;

OLICHUBATh HAAEKHOCTh HMH(OPMALMU IO KPUTEPHUSIM, MPEAIOKEHHBIM
YUHUTENIEM WIH CPOPMYITHPOBAHHBIM CAMOCTOSATEIBHO.

KoMMyHUKaTHBHbIEC YHHBEpPCAJIbHbIC Y4eOHbIe 1elCTBHSA:

BOCIIPUHUMATh U (HOPMYIUPOBATH CYKICHUSI B COOTBETCTBUH C YCIOBUSMU
U LEJISIMU OOILEeHHUS], SICHO, TOYHO, FPAMOTHO BBIPAXKaTh CBOIO TOUKY 3PEHUS



B YCTHBIX M MHCHbMEHHBIX TEKCTaX, J1aBaTh MOSCHEHHS MO XOIy pelIeHUs
3aJ1a4yu, KOMMEHTHUPOBATH IMOJTYYEHHBIN pe3yJIbTaT;

B X0JIe 00CYKICHHSI 3a/1aBaTh BOMPOCHI IO CYIIECTBY OOCYKIaeMOH TEMBI,
mpoOIeMBbI, PENIaeéMON 3a/1a4, BBHICKAa3bIBaTh UJCH, HAIICIICHHBIE Ha TIOMCK
pEIICHHs, COMOCTABIATh CBOM CYXICHUS C CYXICHUSMU JPYyTrUX
YYaCTHUKOB JMajora, OOHApyKHWBAaTh Pa3MYUWe W CXOJCTBO IO3WIIMH, B
KOPpeKTHOU popme hopMyTupoBaTh pa3HOTIACHS, CBOM BO3PAKCHHUS,
MPEACTABIATh  PE3yJNbTaThl  PEUICHUS 3a/1a4u, IKCTIEPUMEHTA,
MCCJIeI0BAHUSI, IPOEKTA, CAMOCTOSATEIHLHO BEIOMPATh (hOpMAT BHICTYILJICHUS
C y4€TOM 3aj1a4 MPE3CHTAIMHA U OCOOCHHOCTEH ayIUTOPUU;

MMOHMMAaTh W UCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHON M WHINBUTY TbHON
paboThI MPU PEIICHUH YICOHBIX MAaTEMAaTHUECKUX 3a1a4;

MPUHUMATh 11€Jb COBMECTHOM JAESITENbHOCTH, TUIAHHUPOBATh OPTraHU3AIUIO
COBMECTHOH paloOThHI, pachpeneisTh BUAB pabOT, JOrOBapUBaTHCH,
o0Cy»XIaTh MPOLECC U Pe3yabTaT padOThl, 0000IIaTh MHEHUSI HECKOJIbKUX
JIIOJICH;

y4acTBOBaTh B TPyHmoBbIX ¢Gopmax padboTel (00CyX)IaeHUs, OOMEH
MHEHHUSIMH, MO3TOBBIC IITYPMBI U IPYTHE), BHIOJIHATH CBOIO YaCTh PaOOTHI
U KOOPJAWHHUPOBATH CBOWU JCUCTBHS C JPYTUMH WICHAMH KOMAaHJIbI,
OIICHMBATh KAauyeCTBO CBOEr0 BKJaJa B OOMUU TMPOIYKT MO KPUTEPHSM,
chOpMyIMPOBAHHBIM YYaCTHUKAMHU B3aHMOICHCTBHSI.

PeI‘y.]ISITI/IBHLIe YHUBEPCAJIBHBIC yqeﬁnble IleﬁCTBHSI

Camoopranusanus:

CaMOCTOATEJIHO COCTABJIATh IUJIaH, AITOPUTM PELICHUs 3aJady (WIH €ro
4acTb), BBIOMPATH CIOCOO pElIeHHs] ¢ y4ETOM MMEIOIIUXCS PECypcoB U
COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHpPOBaTh U KOPPEKTUPOBATH
BapUaHTHI pEUIEHUI C Y4ETOM HOBOM MH(OpMAIUK.

CaMOKOHTpOJIb, IMOIMOHAJILHbIN HHTEJLJIEKT:

BJIAJETh CIOCOOAMU CaMOIIPOBEPKHU, CAMOKOHTPOJISI IIpoliecca U pe3yJibTaTa
pELICHUsI MATEMATUYECKOM 3a/1a4H;

MPEIBUAETH TPYJIHOCTH, KOTOPHIE MOTYT BOSHUKHYTH MPU PEIICHUH 3a/1a4H,
BHOCUTH KOPPEKTHBBI B JCATEIHHOCTh HA OCHOBE HOBBIX OOCTOSATEIHCTB,
HaWJICHHBIX OIMUOOK, BBISIBICHHBIX TPYIHOCTEH;

OIIEHUBATh COOTBETCTBUE PE3YyJIbTATa JIECITEILHOCTH MOCTABICHHON LIEJIH U
YCIOBUSIM, OOBSCHSTH MPUYUHBI JOCTHXKCHUS WM HEIOCTIKECHUS 1IETH,
HAXOJIUTh OIMHUOKY, JaBaTh OIIEHKY MPUOOPETEHHOMY OIIBITY.



IHPEAMETHBIE PE3YJIBTATBI

K xoHmy oOydenuss B 7 KJjacce OOyYarolmMiCs TOMYYUT CIIEIYIOIINE
MPEAMETHBIE PE3YIbTATHI:

Yurare uHOpMAIUIO, NPEICTAaBICHHYIO B TalnHIaX, Ha JUarpaMmax,
MPEJCTaBIATh JaHHbIE B BHJE TaOJNHI], CTPOUThH JUarpaMMbl (CTOJIOMKOBBIC
(cTonOyaThie) U KPYroBbI€) MO MAaCCUBaM 3HAYCHUH.

OnucelBaTh W HMHTEPOPETHPOBATH  pEAJIbHbIE  YHUCJIOBBIE  JIAHHBIE,
Ipe/ICTaBlICHHbIE B TaOMUIIAaX, HA TUarpaMmax, rpadukax.

Hcnonb3oBaTh AJis1 ONKMCAHUS JAHHBIX CTATUCTUYECKUE XApaKTEPUCTUKHU:
cpeaHee apudpMeTHUUECKOE, MeAuaHa, HauOoJblliee W HaWMEHBIIEe 3HAYCHMUS,
pa3max.

NmMeTh mnpencraBieHUE O CIy4yallHOM HM3MEHUYMBOCTHM Ha IIpUMEpax IIEH,
(U3MYECKUX BEJIIMYUH, aHTPOMOMETPUYECKUX ITAaHHBIX, UMETh MPEICTABICHUE O
CTaTUCTUYECKON YCTOMYNBOCTH.

K xoniy oOyuenus B 8 Kkiacce OOyYarOMIMICS TONYYHT CIEAYIOIIHE
IPEAMETHBIE PE3YIbTATHI:

N3Bnekath W mpeoOpa3oBbIBaTh WH(POpPMAIMIO, TMPEICTABICHHYIO B BHJIC
Tabaul, auarpamm, rpaduKoB, IPEACTABISATh aHHBIC B BUJIE TAOJUII, TUarpaMm,
rpaduKoB.

OnucelBaTh JAaHHBIE C TOMOIIBI) CTATUCTUYECKUX IOKa3aTeNel: CpeIHUX
3Ha4YCHUHN U Mep paccerBaHus (pa3Max, JUCIIEPCUS U CTAaHAAPTHOE OTKJIIOHECHHE).

HaxoauTh 4acTOThl YUCIOBBIX 3HAYEHUM M YACTOTHI COOBITHI, B TOM YHUCIIE
110 pe3ybTaTaM U3MEPEHUN U HaOJII0ICHUIA.

HaxonuTe BEpOATHOCTH CIy4ailHBIX COOBITUN B OMBITAX, 3HAas BEPOSITHOCTH
AJIEMEHTApPHBIX COOBITUHA, B TOM UHCJI€ B OMNBITAX C PaBHOBO3MOXHBIMU
AJIEMEHTAPHBIMU COOBITUSIMU.

Hcnonp3oBaTh rpaduvecKkue MOJENIH: JEPEBO CIyYailHOTO JKCIEPUMEHTA,
IuarpamMMbl JWJiepa, YMCIIoBas mpsiMas.

OnepupoBaTh TMOHSTUSMHU: MHOKECTBO, IOJAMHOYXECTBO,  BBITIOJHATh
omepalMyu HaJl MHOXECTBaMU: OOBEIUHEHHUE, TIepeceyeHue, IOMOJIHCHUE,
MEPEUYUCIATh 3JIEMEHTBl MHOXKECTB, IPUMEHSITh CBOMCTBA MHOYKECTB.

Hcnonb3oBaTh Tpaduyueckoe MPeICcTaBICHUE MHOXKECTB M CBSI3EH MEXKITY
HHUMU ISl ONUCAHUA MPOILIECCOB U SIBIICHUH, B TOM YHCJIE MIPU PEIICHUM 3a]1a4 U3
JIPYTUX Y4€OHBIX IPEAMETOB U KYPCOB.

K xoniy oOyuenus B 9 kiacce OOyYarONIMICS TOMYYHT CIEAYIOIIHE
IPEAMETHBIE PE3YIbTATHI:

N3Bnekath W mnpeoOpa3oBbiBaTh HWH(OOpPMAIMIO, TMPEJACTABICHHYIO B
pa3IMUHBIX MCTOYHHUKAX B BHUJAE TaOmul, Auarpamm, rpadukoB, MPEACTaBISATH
JTAaHHBIE B BUJIC TAOJIHNII, TUarpaMM, rpaduKoB.



Pemates 3amaun opraHu30BaHHBIM TEpPeOOPOM BAPUAHTOB, a TaKXKe C
UCITO0JIb30BaHUEM KOMOMHATOPHBIX MTPaBUJI U METOJIOB.

Hcnonb30BaTh OMUCATENBHBIE XAPAKTEPUCTUKHU 711 MACCHUBOB YHCIIOBBIX
JAHHBIX, B TOM YMCJIE CPEHUE 3HAYECHUS U MEPBI PACCEUBAHHS.

HaxonuTe 4acTOThl 3HAYEHH M 4acCTOTHI COOBITHS, B TOM YHUCJIE MOJb3YAChH
pe3yibTaTaMu NPOBEAEHHBIX U3MEPEHUIN 1 HaOIIOCHU M.

HaxoauTs BEpOSITHOCTH CIy4alHBIX COOBITUM B M3YUYEHHBIX OIBITAX, B TOM
YHCJIC B OIBITaX C PAaBHOBO3MOXXHBIMH J3JIEMEHTAPHBIMU COOBITHUSIMHU, B CEPHUIX
WCIBITAaHUU J10 IIEPBOTO YCIIEXa, B CEPUSIX UCIIBITAaHUN bepHyIuun.

NmMeTh mnpencraBieHuE O CIy4allHOM BEJIWYMHE W O paclpeleieHUun
BEPOSATHOCTEM.

NMeTp mpencraBieHWe O 3aKOHE OOJIBIIMX YHCENT KaK O TPOSBICHUH
3aKOHOMEPHOCTH B CIIy4allHOW M3MEHYMBOCTH M O POJIK 3aKOHA OOJIBIIMX YHUCET B
NpUPOJIE U OOILECTBE.



TEMATHUYECKOE IINTAHUPOBAHHUE

7 KJIACC
KosmuecTBo yacos JIEKTPOHHBIE
HaumeHoBaHMe pa3iesioB U TeM undgpoBbie
Ne i/ P KonTtpoasnsie | IIpakTnyeckn (mupp )
MPOrpamMmmbIl Bceero oOpa3oBaTe/ibHbIE
padoTsbI e padoThbI
pecypchl
bubnmoreka [JOK
! TpepcTapiienue AanHbX 7 2 https://m.edsoo.ru/7f415fdc
bub6nuoreka [JOK
2 1
Onucatebias CTaTuCTHKa 8 https://m.edsoo.ru/7f415fdc
bubmnoreka [IOK
I 1
3 (Co1yuainas H3MEHIUBOCTS 6 https://m.edsoo.ru/7f415fdc
bubmnoreka [HOK
4 Brenenue B Teopuio rpagos 4 https://m.edsoo.ru/7f415fdc
5 BeposTHOCTB M yacToTa Ciiy4yaliHOTO 4 1 bubnnorexa [JOK
COOBITHS https://m.edsoo.ru/7f415fdc
. bubmuoreka [JOK
6 O000611IeHNE, CUCTEMATU3aLIMS 3HAHUI 5 2 httos://m.edsoo.rw/ 741 5Hc
OBIIEE KOJIMYECTBO YACOB I10 14 ) 5

[NPOT'PAMME




8 KVIACC

KosmyecTBo 4acoB DJIeKTPOHHbIE
HanmeHnoBaHue pa3/ie/ioB U TeM uudgpoBbie
Ne i/m P Kontpoabnbie | IlpakTuuyeckue (1upp )
NMporpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThbI padoThbI
pecypchl
bu6mmoreka [JOK
! HosTopenne kypea 7 knacca 4 https://m.edsoo.ru/7f417{b2
) OnucarenbHas cTaTucTuka. PaccenBanue 4 bubnuorexa [JOK
JIAHHBIX https://m.edsoo.ru/7f417{b2
bubmuorexa [JOK
3 M 4
Hozeetsa https://m.edsoo.ru/7f417{b2
N bubmuoreka [JOK
4 BeposiTHOCTB city4aifHOTo cOOBITHS 6 1 hits:/m_ edsoo ru/7f41 7fb2
bubmuoreka [IOK
> Baenenne 5 Teoputo rpagos 4 https://m.edsoo.ru/7f417{b2
. bubnuorexa [JOK
6 Catyuaiirpie coObrThs 8 https://m.edsoo.ru/7f417{b2
bu6mmoreka [{IOK
i 4 2
7 O0o001enue, cucTeMaTH3alus 3HaHUH httos://m.edsoo.ru/ 741762
OBUIEE KOJIMYECTBO YACOB I10 34 ) 1

[NPOTPAMME




9 KUIIACC

Kosmn4yecTBo 4acoB DJIeKTPOHHbIE
HaunmeHoBaHue pa3geoB H TeEM nudpoBbIe
Ne i/m P Kontpoabnbie | IlpakTuuecku (1upp )
NMPOorpamMmmbl Bcero o0pa3oBaTe/bHbIE
padoThI e padoThbI
pecypchl
bu6mmoreka [JOK
! Tostopenue Kypea 8 kracca 4 https://m.edsoo.ru/7f41a302
bubmuorexa [JOK
2 DIICMEHTEI KOMOHHATOpHIH 4 ! https://m.edsoo.ru/7f41a302
3 I'eomerpuueckas BEpOSITHOCTD 4 bubmorexa HOK
p p https://m.edsoo.ru/7f41a302
bubmuoreka [JOK
4 Menbrranms bepiy i 6 I https://m.edsoo.ru/7f41a302
. bubnuorexa [JOK
> CryyaitHas Beainna 6 https://m.edsoo.ru/7f41a302
bu6mmoreka [IOK
6 ObodueHHe, KOHTPOITH 10 ! https://m.edsoo.ru/7f41a302
OBIIEE KOJIMYECTBO YACOB I10 34 | )

[NPOTPAMME




IHOYPOYHOE IINTIAHUPOBAHHUE

7 KIIACC
KoumnuecTBo yacos DJIEKTPOHHBIE
Ne JlaTa nudpoBLIe
Tema ypoka Konrtpousnsie | IIpakTnueckue op
n/n Bcero 6 , u3ydyeHusi | oOpa3oBaTesIbHbIC
padoThI padoThI pecypesI
| [IpencraBneHue JaHHBIX B | bubnmnoreka [JOK
TabIuIax https://m.edsoo.ru/863ec1{8
) [IpakTrueckue BBIYUCIEHUS IO | bubnuorexa [JOK
TaOJIMYHBIM JaHHBIM https://m.edsoo.ru/863ec324
3 H3BrieueHne u nHTEpIpETaLNs | bubnuorexa [JOK
TAaOJIMYHBIX JTaHHBIX https://m.edsoo.ru/863ec78e
4 [IpakTuueckas padota "Tabnupr" 1 1
I'paduyeckoe npepcraBneHne
5 JAHHBIX B BUJI€ KPYTOBBIX, 1 bubnmnoreka [JOK
CTOJIOMKOBBIX (CTOIOYATHIX) https://m.edsoo.ru/863ed18e
quarpamMmm
YreHue U MOCTPOSHHUE TUarpamMM.
6 [Ipumeps! nemorpaduaeckux 1 bubmorexa [OK
PUMED P https://m.edsoo.ru/863ed602
quarpamm
. [TpakTuueckas padota | | bubmuorexa [JOK
"Tnarpamms!" https://m.edsoo.ru/863ed72¢
2 Yucnossie Habopbl. CpenHee | bubmmoreka [JOK
apupMeTHIecKoe https://m.edsoo.ru/863ed846
9 Yucnossie Habopel. CpenHee 1 bubmmorexa [IOK

apudmeruyeckoe

https://m.edsoo.ru/863ed846




Menuana 4ucioBoro Hadopa.

bubmuoreka [JOK

10
YcToMunuBOCTHL MEAUAHBI https://m.edsoo.ru/863edb3e
1 Menauana 4rcioBoro Habopa.
Y cToMuuBOCTh MEeIUAHEBI
2 [IpakTuyeckas padora "Cpeanue bubnnorexa [HOK
3HayeHua" https://m.edsoo.ru/863edcba
HawuOossiee 1 HanMeHbliee
13 3HAYEHUS YMCIOBOT0 HaOopa bubmorexa LHOK
pa. https://m.edsoo.ru/863ee07a
Pazmax
HawuOoisiiee 1 HanMeHblIIEe
14 3HAYCHUsI YMCIIOBOTO Habopa.
Pa3zmax
Hawnbosslee u HanMeHbIIIEE
15 3HAYEHMS YUCITIOBOTO Habopa.
Pa3zmax
KonTponpHas paborta mo temam
16 "IIpencTaBieHne TaHHBIX bubnnorexa [IOK
pel A . https://m.edsoo.ru/863ee390
OnucarenbHas CTaTUCTHKA
17 Crnyualinas ”3MEHYMBOCTb bubnumoreka [IOK
(mprMepsI) https://m.edsoo.ru/863eedbc
13 YacroTa 3HaUEHUN B MacCUBE bubnuoreka [JOK
JAHHBIX https://m.edsoo.ru/863ee69¢
bu6mmoreka [{OK
19 T
pynipoBKa https://m.edso00.1ru/863ee9d0
20 ['ucrorpammebl
bu6mmorexa [IOK
21 I'ucrTorpamMmel
P https://m.edsoo.ru/863eeelc
22 [IpakTnueckas pabora bu6muoteka LIOK




"Ciy4aitHasi U3BMEHUYUBOCTD"

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

I'pad, BepmuHa, pedpo.

bu6nuoreka [JOK

23 IT
PCACTABICHIE SalaTH € https://m.edsoo.ru/863eef52
MOMOIIBIO Tpada
CreneHsb (BaJICHTHOCTD)
24 BepIIMHBL. Yucio pédep u bubnnoreka [JOK
CyMMapHasi CTEII€Hb BEPIIHH. https://m.edsoo.ru/863ef0ba
Ilens 1 muKn
enb 1 nuki. [TyTs B rpade.
25 ﬁ e CT&BJ‘ICHI/IG}; CB;I;IP;OE)TH bubmorexa HOK
pel https://m.edsoo.ru/863ef236
rpada
2% [IpencraBnenue 06 bubnnorexa [IOK
OPUEHTHPOBAHHBIX rpadax https://m.edsoo.ru/863ef3b2
7 Cry4aifHbIN OTIBIT U CITy4aiHOE bubnmnoreka [JOK
coObITHE https://m.edsoo.ru/863ef4d4
BeposTHOCTB 1 YacTOTa COOBITHS.
Ponp ManoBeposTHBIX 1 bubnumoreka [IOK
28
MPAaKTUYECKU JOCTOBEPHBIX https://m.edsoo.ru/863ef646
COOBITHH B IPUPOJIE U B OOIIECTBE
29 Momnerta u urpanbHasi KOCTb B
TEOPHUH BEPOATHOCTEN
30 [IpakTuueckas padota "Yacrora bu6muoteka LIOK
BbINIaJIeHUs opJa" https://m.edsoo.ru/863ef8a8
KonTtponbhas pabota no remam
31 "Cny4aiiHasi U3MEHYHUBOCT. bubnuoreka [JOK
I'padp1. BeposTHOCTH ClTy4aitHOTO https://m.edsoo0.ru/863f0186
coObITHs"
32 [ToBTOpeHue, o6o0IIEHNE. bubnuoreka [JOK




IIpencraBnenue qaHHBIX

https://m.edsoo.ru/863efa24

[ToBTOpenue, o6o0IICHNE.

133 1 butmmoreka [JOK
OnucarenpHas CTaATUCTUKA https://m.edsoo.ru/863efbaa
[ToBTOpEeHME, 000OIICHHE.

34 BeposTtHOoCTh ciryyaiiHOTO 1 bubnmotexa LHOK

p y https://m.edsoo.ru/863efecO
COOBITHSA
OBIIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME




8 KVIACC

KoJun4yecTBO 4acoB DJIeKTPOHHbIE
Ne Hara ungposbie
Tema ypoka KonTpoabubie | IlpakTuueckue
n/n Bcero U3yuyeHus | oOpa3oBareibHbIE
padoThbI padoThI
pecypchl
| [IpencraBieHue JaHHBIX. 1 bubnuoreka [JOK
OnucaTenbHas CTaTUCTHKA https://m.eds00.ru/8631029¢
) Cry4aitHasi ©3MEHUYHUBOCTb. | bubnmoreka [JOK
Cpennue yncioBoro Habopa https://m.edsoo.ru/863f03fc
3 Crnyuaiiabie coObITHsI. BeposTHOCTH | bubnmoreka [JOK
U YaCTOTBI https://m.eds00.ru/863f0578
Kitaccnueckue monenu teopuun
4 BEpPOSITHOCTEH: MOHETA U UTPAJIbHAS 1 bubmmorexa [JOK
p ’ p https://m.eds00.ru/863f076¢
KOCTh
bu6mmorexa [JOK
1
> Orinonenns https://m.edsoo.ru/863f0a50
bu6mmoreka [JOK
1
6 Jlucniepens ameoBoro nadopa https://m.edso0.ru/86310a50
7 CrangapTHOE OTKIOHEHUE | bubnuoreka LIOK
YHUCIIOBOTO Habopa https://m.eds0o.ru/863f0bfe
8 JuarpamMmbl pacCeMBaHUS 1 bubmmorexa [JOK
p p https://m.edsoo.ru/863f0eab
bu6mmorexa [JOK
9 M 1
HOAECTBO, TOAMHOMCCTEO https://m_edso0.ru/863f1180
Omnepanuu HaJ MHOKECTBAMHU:
part A bubmuoreka [IOK
10 o0beIMHeHNE, TIepECeUCHHE, 1

JOIIOJIHECHUE

https://m.edso0.ru/863f143¢




CBoiicTBa omnepanuii HaJ
MHO>KECTBAMU: TIEPEMECTUTEIILHOE,

bu6mmorexa [JOK

11
coyeTaTrenbHOe, https://m.edsoo.ru/863f1784
pacrpeaenuTenbHOe, BKIIOUEHHUS

12 ['paduueckoe npeacTaBiaeHue bubnuoreka LIOK
MHOXECTB https://m.edsoo.ru/863f198¢

13 KonTponbhas pabota nmo remam
"Cratuctrka. MHOXkecTBa"

14 DIeMEeHTapHBIE COOBITHS. bubnmuorexa [JOK
Crnyyaiinble cOOBITUS https://m.edsoo.ru/863f1dec
bnaronpusrcTByronue

15 aﬂeMeHIT)a HEIE ZO6BITI/I${ Bubmmorexa IOK

P o https://m.edsoo.ru/863f1dec
BepositTHoCTH COOBITHIT
BraronpusrcTByromnme
16 BHCMGHI;)a HbIE ZO6LITI/I$I Bubmiorexa LIOK
P o https://m.edsoo.ru/863f1£72
BepositHocTH COOBITHIT
OMBITBHI ¢ PABHOBO3MOXXHBIMHU
17 DJIEMEHTAPHBIMU COOBITHAMHA Bubmzorexa LHOK
. pu ’ https://m.edsoo.ru/863f21ca
CrnyualiHblii BBIOOD
OnbITHI ¢ pAaBHOBO3MOXXHBIMU
18 2JIEMEHTAPHBIMU COOBITHIMHA Bubmzorexa HOK
o pu ' https://m.edsoo.ru/863f21ca
CiyualiHblii BBIOOD
[Tpaktuyeckas padora "OmnbITHI €

19 aBHOBO3MOKHBIMH Bubmaorexa LIOK
P " https://m.edsoo.ru/863f235a
DIIEMEHTaPHBIMHU COOBITUSIMU

bu6mmoreka [JOK

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

21 CaolicTBa AepeBa: €AMHCTBEHHOCTD bubnuoreka LIOK




IIyTH, CYLIECTBOBAHNE BUCSIYEH
BCPIIMHBI, CBA3b MCIKAY YHUCIIOM
BEPIINH U YUCTIOM pEOep

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

22 [IpaBuiI0 YMHOXKEHUS bubmoreia HOK
PaBiiIo y https://m.edsoo.ny/863f2cd8
bu6mmoreka [JOK
2 IT
3 PABIIIO yMHOKCHIA https://m.edsoo0.ru/86312e36
bu6mmoreka [IOK
24 IT
POTHBOMIOTIOKHOE COOBITHE https://m.edsoo.ru/863f2{8a
25 Huarpamma Ditnepa. O6be1uHeHNE bubnmoreka [JOK
Y TIEPECEUCHHNE COOBITHIA https://m.edso0o.ru/863f3214
%6 HecoBmecthbie coObiTusi. @opMyna bubnmoreka [[OK
CJIO’)KEHUS BEPOSITHOCTEN https://m.edso0o.ru/863f3372
7 HecoBmecthbie coObiTusi. DopMyna bu6nuoreka [JOK
CJI0’KEHUsI BEPOSTHOCTEN https://m.edsoo.ru/863f3764
[IpaBuno yMHOXEHUS
73 BEPOSITHOCTEN. Y CIIOBHAs bub6mumorexa LIOK
BepOsATHOCTh. HesaBucumblie https://m.edsoo.ru/863f38ae
coObITHUS
[IpaBuno yMHOXKEHUS
29 BEPOATHOCTEH. Y ClIOBHAs bu6nuoreka [IOK
BeposTHOCTh. HesaBucumblie https://m.edsoo.ru/863f3b06
coOBITHA
30 [IpencraBnenue cay4daitHOTO bubmuorexa [JOK
DKCIEPUMEHTA B BUJIE IEPEBa https://m.edsoo.ru/863f3cbe
31 [IpencraBnenue ciry4aitHOro bubnmoreka [JOK
SKCIIEPUMEHTA B BUJIE IEPEBA https://m.edsoo.ru/86313120
32 [ToBTOpeHue, 06001eHNE. bubnmoreka [JOK




[IpencraBienue JaHHBIX.
OnucarenbHasi CTaTUCTHAKA

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

bubnuoreka LIOK
33 Hosroperne, obobuwente. Ipaget ! httns://m.edsoil.ru/863f4312
KonrponbHas padora no reMmam
34 "Cnyuaiinble COOBITHSL. 1
BepositHocTs. ['padsr”
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9 KUIIACC

KosmmuecTBo yacos DJIeKTPOHHbIE
Ne Jlata nudpoBLie
Tema ypoka Kontpoabubie | IIpakTnueckune p
n/n Bcero U3yuyeHus | oOpa3oBareibHbIE
padoThbI padoThI
pecypcsl
1 [IpencraBnenue qaHHBIX 1 Bubmmorexa [JOK
peA A https://m.edsoo.ru/863f47ea
2 OnucarenpHas CTAaTUCTUKA 1 bubmmorexa [JOK
https://m.edsoo.ru/863f47¢ca
Onepanuu HaJ COOBITHUSIMU 1
4 He3aBucuMocTh cOOBITHIH 1
5 Komb6unaropnoe npaBuio | bubnuoreka [IOK
YMHOXEHHS https://m.edsoo.ru/863f4e16
6 [lepecranoBku. @akTopua. | bubnuorexa [IOK
CouyeTaHus ¥ YUCIIO COYETAHUN https://m.edsoo.ru/863f4e16
bu6mmorexa [JOK
7 T IT 1
PEYTOILHII HAcKa https://m.edsoo0.ru/863f5014
[IpakTnyeckas padora
g "Brruncnenue BeposITHOCTEH ¢ | | bubnmoreka [JOK
HCIOJIb30BaHUEM KOMOMHATOPHBIX https://m.edsoo0.ru/863f5208
(hyHKIMA 37IEKTPOHHBIX TadwmI"
I'eomeTprueckast BEpOATHOCTS.
9 Cayyvaiinelii BEIOOp TOUKH U3 1 bubmuorexa LIOK
(burypsl Ha IJIOCKOCTH, U3 https://m.edsoo.ru/863f5884
OTpe3Ka, U3 JyTU OKPY>KHOCTH
10 ['eomeTpuyeckas BEpOATHOCTD. 1 bubnmoreka [JOK

Cayvaiinelii BEIOOp TOUKH U3

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




(burypsI Ha MIIOCKOCTH, U3
OTpe3Ka, U3 AyTH OKPY>KHOCTH

I'eomeTpuyeckast BEpOATHOCTD.
Cryvaiinelii BEIOOp TOUKH U3

bu6mmoreka [JOK

11
(burypsl Ha MJIOCKOCTH, U3 https://m.edsoo.ru/863f5bfe
OTpe3Ka, U3 Iy OKPY>KHOCTHU
I'eomeTprueckast BEpOATHOCTb.
12 CrnyuaiiHbiii BEIOOP TOUKH U3 bu6nuoreka [IOK
(burypsl Ha MIOCKOCTH, U3 https://m.edsoo.ru/863f5¢10
OTpe3Ka, U3 Iy OKPYKHOCTHU
UcneiTanue. Ycnex u Heyaya.
13 Cepust ucnbITaHUM A0 MIEPBOTO bubmmorexa [JOK
P A P https://m.eds00.ru/863f6162
ycnexa
UcneiTanue. Ycnex u Heyiaya.
14 Cepus uCIBITAHUM 10 TIEPBOTO bubmmorexa LHOK
p a p https://m.eds00.ru/863f6356
ycrexa
UcneiTanue. Ycnex u Heyiaya.
15 Cepus ucnbpITaHUI 10 IEPBOTO
ycrexa
Hcnbitanus beprymm.
16 BepositHocTH coOBITHIT B cepun bubmmorexa [JOK
p N p https://m.edso00.1ru/863f64d2
ucnbITaHui bepHysm
Hcnbitanusa beprymm.
17 BepositHocT coObITHIT B cepun bubmmorexa [JOK
P . P https://m.eds00.1u/863f6680
ucnbiTanuit bepuynu
18 [TpakTrueckas pabora bubnuoreka [JOK
"Ucneitanusa beprymm” https://m.edsoo.ru/863f67de
19 CrnyuaiiHas BelMYMHA U bubnuorexa LIOK




pacrnpeesieHlue BEpOSTHOCTEM

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

Marematnueckoe OXXUIaHUE U

bu6mmoreka [IOK

20
JUCIIEPCHS CIIy4YalHOM BEJIMYMHBI https://m.edsoo.ru/863f6da6
[Ipumepsr MaTeMaTHUECKOTO
21 0KHUJIaHUS KaK TEOPETUUYECKOTO brbmorexa [TOK
a p https://m.eds00.1ru/86316f86
CPEIHET0 3HAYCHUS BETNINHBI
2 [TonsiTHE 0 3aK0HE OOJBIIHIX bu6mmoreka [IOK
qucell https://m.eds00.1ru/863f72c4
” N3mepenue BeposiTHOCTEH C bubnuoreka [IOK
MOMOIIBIO YaCTOT https://m.edso00.1u/863f7652
24 [Tpumenenue 3akoHa OOJIBIINX bubnuoreka [IOK
qucen https://m.eds00.1ru/863f7116
)5 O060011IeHre, CUCTEMATH3AIIHS bubmuorexa [JOK
3HaHui. [IpencraBnenre naHHBIX https://m.edsoo.ru/863f783¢
O0001eHue, cucTeMaTU3aLMs
26 3HaHui. OnucareabHas
CTaTUCTHKA
O0o001enue, cucTeMaTH3aLMs
27 sHanui. [IpencraBnenne qanHBIX bubmiorexa HOK
- LPeA A ) https://m.eds00.ru/8631893a
OnmcaTenbHas CTaTUCTHKA
O0006111eH1E, CUCTEMATH3AIIHS
28 3HaHui. BeposATHOCTH clTydaiiHOTO bubmoreia HOK
- BeP y https://m.edsoo.ru/863f7ade
CcOOBITHSA
O0001menue, cucTeMaTU3aLMs
29 3HaHuil. BeposSTHOCTP CiydaliHOTO bubnunoreka [JOK
COOBITHS. DIIEMEHTHI https://m.edso00.1ru/863f7¢9c
KOMOMHATOPUKHI
30 O06001IeHre, CUCTEMATH3AIIHS bubmuoreka [JOK




3HAHUH. DIEMEHTEI
KOMOHMHATOPHKH

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

O0001enue, cucTeMaTU3aLM

31 3HAHUU. DJIEMEHTHI 1 bubmuorexa [JOK
komOuHaTopuku. CiaydaiiHble https://m.edsoo.ru/863f8408
BEJTUYHHBI U pactpeielIeHuUs
O0001enue, cucTeMaTU3aMs
32 sHaHud. Cy4JaiiHble BETUYUHBI U 1 Bubmiorexa OK
Y https://m.edsoo.ru/863f861a
pacnpeneneHus
bubmuoreka [IOK
33 HroroBast koHTpobHas paboTa 1 httos://m.edsoo r/S638bS6
14 O0001enue, cucTeMaTU3aMs 1
3HaHUH
OBIIEE KOJIMYECTBO YACOB I10 34
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MPOBEPSIEMBIE TPEBOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBbHOU ITPOI'PAMMBbBI

7 KITIACC
Kon .
IIpoBepsiemble npeiMeTHbIE Pe3yJIbTATHI 0CBOEHHSI OCHOBHOI
NpoBepPsieMOro .
o0pa3oBaTe/ibHOI MPOrPaMMBbI OCHOBHOI'0 00111er0 00pa30BaHus
pe3yJabTara
5 BeposiTHOCTB U cTaTUCTHKA
Yurate uHbOpMALMIO, NPEJICTaBICHHYI0O B Ta0iuiax, Ha
51 quarpaMmax, TpPEACTaBIAThH JaHHBIE B BHJAE TAaOMUI], CTPOUTH
JTUarpaMmbl (CTOJIOUKOBBIC (CTOJIOUATHIE) U KPYTOBBIE) 110 MacCUBaM
3HAYEHUI
- OnuceiBaTh M HMHTEPIPETUPOBATH pPEAbHBbIE UYHUCIOBBIE JaHHBIE,
IpeJICTaBICHHbIE B TA0IMIIAX, HA JUarpammax, rpadukax
Hcnonp3oBaTh 111 ONHMCAHMSI  JAHHBIX  CTaTHCTUYECKUE
53 XapaKTePUCTHKU: cpeHee apuMeTndeckoe, Meauana, HauboIbIIee
Y HauMEHbBIIIee 3HAUCHUS, pa3Max
NmeTh mpencraBieHue O CIy4YalHOM M3MEHYMBOCTH Ha MpUMEpax
54 1eH, PU3NYECKUX BEIWYUH, aHTPOIIOMETPUYECKUX NIaHHBIX, UMETh
IIPEICTABIICHUE O CTATUCTUYECKON YCTOMYMBOCTH
8 KNIACC
Kon .
IIpoBepsiemble npeiMeTHbIE Pe3yJIbTATHI OCBOEHHSI OCHOBHOIM
NpoBepPsIeMOro .
o0pa3oBaTe/ibHOI MPOrPaMMBbI OCHOBHOI'0 00111er0 00pa3oBaHus
pe3yJbTara
5 BeposiTHOCTB U cTaTHCTHKA
W3Bnekaty u mpeoOpazoBbIBaTh MHPOPMAIIHMIO, MPEACTABICHHYIO B
5.1 BUJE TaOIMUI, Auarpamm, TpaduKoB, MPEACTABISATh JaHHBIC B BUIC
TabJIuL, 1uarpaMM, rpaduKkoB
OnuceiBaTh JaHHBIE C IOMOIIBIO CTATUCTUYECKUX ITOKa3aTeseil:
5.2 CpEeIHUX 3HAYEHUH M Mep pacceuBaHMs (pa3Max, AMUCIEPCUS U
CTaH/IapTHOE OTKJIOHEHHE)




53

HaxoauTes 4acTOTHI YHCIIOBBIX 3HAYEHUH M YaCTOTHI COOBITHIH, B TOM

quCIIe M0 pe3ysbTaTaM U3MEPEHUN U HaOI0JeHU I

54

HaxoauTe BEpOSTHOCTH CIy4YalHBIX COOBITHH B OIBITAX, 3HAA
BEPOSITHOCTH 3JIEMEHTapHBIX COOBITHH, B TOM YHUCIE B OIBITaX C

PaBHOBO3MOKHBIMH 3JICMCHTAPHBIMU COOBITHUSIMH

5.5

Hcnonp3oBate  rpaduyeckue  MOJENU:  JIEPEBO  CIy4aiHOTro

SKCIIEPUMEHTA, AUarpaMmMbl Diijiepa, UuciaoBas npsmas

5.6

OHepI/IpOBaTI) IIOHATUAMU: MHOXXCECTBO, ITIOAMHOKCCTBO, BBIIIOJIHATH
onepannun Hazg MHOXCCTBaAMHU: O6’be,Z[I/IHeHI/Ie, nepeceucHuce,
AOMOJHCHHUE,; TMCPCUUCTIATH OJIEMCHTBI MHOXCECTB, IIPUMCHATH

CBOMCTBA MHOXECTB

5.7

Hcnons3oBath rpa(bnqecxoe MMPpEaACTaBJICHUEC MHOXCECTB U CBsI3eH
MCKAY HUMHU U1 OIIMCaHHWA MMPOLCCCOB U HBHGHHﬁ, B TOM YUCJIC ITPU

pEILIeHNH 3a7a4 U3 IPYTUX y4eOHbIX MPEAMETOB U KYpCOB

9 KUIACC

Kon
NMPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOM
o0pa3oBaTe/IbHOM MPOrPaMMbl OCHOBHOT'0 00111er0 00pa3oBaHus

5

BeposTHOCTB 1 cTaTUCTHKA

5.1

N3Bnekath u mpeoOpa3oBbIBaTh MHGOPMAIUIO, TPEICTABICHHYIO B
pa3IMYHBIX MCTOYHMKAX B BHJE TaONWIil, auarpamm, rpaduxos,

MPEICTABIISITH IaHHBIE B BUJIE TAOJIHII, TUarpamMm, rpa)ukoB

5.2

Pemiate 3amaun opraHM3oBaHHBIM IEPEOOPOM BapHAHTOB, a TAKXKE C

HCITIOJIB30BAHUEM KOM6I/IHaTOpHBIX IMpaBuI 1 METOJ0B

53

Hcnonw3oBaTh oONMCATEIbHBIC XapaKTCPUCTUKKN JIA MaCCHUBOB
YHUCJIOBBIX OAHHBIX, B TOM 4YHCJIIC CPCAHHUC 3HAYCHHA U MCPbI

paccenBaHUs

5.4

Haxozme YacTOThl 3HAYCHUM W YaCTOTHI COGBITI/Iﬂ, B TOM YHCIJIC

MOJIB3YACHh pC3yJIbTaTaMH HpOBCI[éHHBIX I/I3Mep€HI/Iﬁ 151 Ha6J'IIO,Z[CHI/II71

5.5

HaxonuTh BepoATHOCTH CiydyalHBIX COOBITUN B M3yUYEHHBIX ONbITaX,
B TOM YHCIE B OIBITaX C PABHOBO3MOXKHBIMHU JJIEMEHTapHBIMU

CO6BITI/I${MI/I, B CCpHUAX HCIBITAaHUI 10 IICPpBOro ycCricxad, B CCpUAX




ucnbITaHuil bepHym

HNmeTts npeaAcTaBJICHUC O CJ'Iy‘I&fIHOfI BCIIMYMHC U O PACIIPpCACICHUN

5.6

BEPOSITHOCTEH

HNmeTth mpeacTaBieHne 0 3aKOHE OOJBIITUX YUCEN KaK O MPOSIBICHUN
5.7 3aKOHOMEPHOCTH B CIIy4YalHOM HW3MEHYMBOCTH M O POJM 3aKOHa

OOJIBIIKUX YKCEN B IPUPOJE U OOIIIeCTBE




MHNPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

7 KITIACC
Kon IIpoBepsieMblii 3J1eMEHT COAEPKAHUS

5 BeposATHOCTB U CTaTUCTHKA
[IpencraBnenne JgaHHBIX B BHIe TalOnMi, AuarpamM, TrpaduKoB.
3anonHeHrne TaONWIl, YTEHHE W TIOCTPOEHHE auarpaMM (CTOJIOMKOBBIX

5.1 (crombuaThiX) M KpYroBbIX). UTeHHe TpaUKOB peaNbHBIX IPOIECCOB.
W3Bneuenne uHpopManuu U3 auarpaMM M TaOJIML, HCIOJb30BaHUE U
VHTEPIIPETALNS JaHHBIX
OmnwucarenpHas CTaTHCTUKA: CpeAHee apupMeThdyeckoe, MeauaHa, pa3max,

5.2 HauOonblllee M HauMEHblIee 3HaueHuss Habopa YHCIIOBBIX JIaHHBIX.
[Ipumeps! cirydaliHOM H3MEHUYUBOCTH
CryvaiiHplii SKCIIepUMEHT (OIBIT) M cilydaiiHoe coOblTue. BeposTHOCTD U

53 yacToTa. Poib MajgoBEpOSTHBIX U NPAKTUUECKH JOCTOBEPHBIX COOBITHH B

' npupoae U B oOmectBe. MoHera M WurpainbHas KOCTb B TEOpUHU
BEPOATHOCTEMN
I'pad, Bepmmna, pedpo. Crenenp BepmuHbl. Yncnao pédep U cymmapHas

. creneHb BepiiuH. [IpencraBnenue o cBsi3HocTH rpada. Llenn u uKIbL

. I[lytu B rpadax. OO6xon rpada (ditnmepoB myth). IlpencraBnenue 00
opueHTHUpoBaHHOM rpade. Pemenue 3anad ¢ momouisio rpagoB

8 KUIACC
Kon IIpoBepsieMblii 3J1eMEHT COAEPKAHUSA

5 BeposTHOCTB U cTaTUCTHKA

5.1 [IpencraBneHue AJaHHBIX B BUJE TAOIUL], JUAarpaMm, rpadukoB

- MHOX€eCTBO, JJIEMEHT MHOXECTBA, MOAMHOXecTBO. Onepauuu Haj

' MHOXECTBaMU: 00bEJMHEHUE, IEPECCUEHUE, JOIOTHEHNE

53 CaoiicTBa onepaunun HaJl MHO>KE€CTBAMH: MEePEMECTUTEIBHOE,

' COYETATEJIbHOE, PACTIPEAETUTENBHOE, BKIIIOUEHUS

54 Vcnonp3oBaHue rpauyuecKoro MpeacTaBICHHs] MHOXKECTB JJISl ONHCAHMS




peanbHBIX MPOLIECCOB U ABJICHUM, IPU PELICHUH 3aa4.
5 N3mepenne paccenBanus JaHHBIX. J(Ucniepcus U CTaHAAPTHOE OTKIOHEHUE
' YHCIIOBBIX HA0OpOB. Jlnarpamma pacceuBaHHs
DJeMeHTapHbIe COOBITHS CIy4alHOro ombiTa. CroydailHble COOBITHSL.
s BepositHocTi coObITHiA. OMNBITBI ¢ PaBHOBO3MOXKHBIMHU DJIEMEHTAPHBIMU
' coObiTusiMu. CrnyuaitHeiii BbIOOp. CBsI3b MEXIy MAaJOBEPOSITHBIMU H
MIPAKTUYECKHU TOCTOBEPHBIMU COOBITUSMU B IPUPOJIE, OOIIECTBE U HAYKE
HepeBo. CBoiicTBa J€pEBBEB: E€IMHCTBEHHOCTh MYyTH, CYIIECTBOBAHHUE
5.7 BUCSYEH BEpIUMHBI, CBS3b MEXKJY YHCIOM BEpUIMH U 4YHCIOM pEdep.
[TpaBuino ymHoeHHs. Pemenue 3amad ¢ momomipio rpadoB
[IporuBomnonoxxupie coObiTus. Jmarpamma Oiinepa. OObenuHeHUE U
5.8 nepeceyeHne coObiTuii. HecoBmecTHble coObiTHs. Dopmyna CIOXKEHHUS
BEPOATHOCTEMN
5.9 YcnosHas BeposiTHOCTh. [IpaBuiio ymHoxenus. HezaBucrumbie coObITHS
[IpencraBnenue »sKkcrnepuMeHTa B BHAe JepeBa. Pemienne 3amad Ha
5.10 HaxOXXJE€HHUE  BEPOSITHOCTEM ¢  TOMOILIBIO  JIepeBa  CIy4alHOTO
AKCIIEPUMEHTA, TUarpaMm Ditiepa
9 KITIACC
Kon IIpoBepsieMblii 3JIeMEHT COACPKAHUSA
5 BeposTHOCTh M cTaTHCTHKA
[IpencraBinenre OaHHBIX B BHAE Ta0mui, auarpamm, TpaduKoB,
5.1 UHTEpIpeTalys JaHHbIX. YTEeHWe U TOCTPOEHUE TalNMll, AUarpaMM,
rpauKoB MO peanbHbIM JaHHBIM
5.2 ITepecTanoBku u pakTopuan
53 CoueTtaHus U YUCIIO COUYETAHUN
54 Tpeyronbauk [Tackans. Pemenue 3a1au ¢ ucnosiib30BaHMEM KOMOMHATOPUKH
5 ['eomerpuueckast BeposATHOCTb. CiydailHbI BbIOOp TOUKM M3 (UTYpHI Ha
' IUIOCKOCTH, U3 OTPE3Ka U U3 IyTU OKPYKHOCTU
5.6 UcnpiTanue. Ycnex u Heygaya. Cepusi MCIIBITAHUM 10 IEPBOIO ycrnexa
57 Cepus ucneiTannii bepuynnu. BeposTHOCTH COOBITHIT B CepUM HCTIBITAHUNA
‘ bepnynnu




5.8

CiyyaiiHas BeJIMYMHA U pAcpeIeICHUE BEPOSATHOCTEHN

MartemaTtuueckoe OXKHUIAAHUC W OJUCIICPCHUs. HpI/IMepBI MAaTEMATHYCCKOT'O

> 0’KMJIaHMS KaK TEOPETUYECKOr0 CPEIHEr0 3HAYCHUS BEJITUYMHbI

510 MareMaTtnyeckoe OXHMIAHME M JUCHEPCUS CIIyYalHOM BEIMYMHBI «YHCIIO
' YCIIEXOB B CEPUU UCIIBITAaHUN bepHyim»

- [TonsTHe o 3akoHE OONBIIMX YMceld. V3MepeHHe BepOsITHOCTEH € MOMOIIBIO

qacToT. Posb 1 3HaueHNE 3aK0HA OOJIBIITNX YHCEI B IPUPOJIE U 00IIEeCTBE




MPOBEPSIEMBIE HA OI'D ITIO MATEMATHUKE TPEGOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA30OBATEJIBHOM
MPOI'PAMMBI OCHOBHOI'O OBIIEI'O OBPA30OBAHUSI

Kon
npoBepsieMor
0 TpeOOBaHUA

IIpoBepsiemble TPeOGOBaHMS K MPeIMETHBIM Pe3yJIbTATAM OCBOCHUS
OCHOBHO# 00pa30BaTeJIbHOM MPOrpaMMbl OCHOBHOI'0 0011er0
o0pa3zoBanusi Ha ocHoBe PI'OC

YMeHue onepupoBaTh  IOHATUSMHU:  MHOXECTBO, IIOAMHOXECTBO,
Olepaly HaJ] MHOKECTBAMM; YMEHHUE ONEPUPOBATH MOHATUSAMHU: rpad,
CBSI3HBIA Tpad, NepeBo, LMKI, NMPUMEHATh UX HpPU pPELICHUH 3ajady;
YMEHHUE UCIIONb30BaTh TpapUuecKoe MPEICTaBICHUE MHOXKECTB IS
ONHUCaHUsl PEAIbHBIX INPOLIECCOB U SIBICHUMN, NMPHU PELIEHUM 3ajJad W3
JPYTUX YYEOHBIX [IPEIMETOB

YMeHue olepupoBaTh IMOHATUSMHU: OIPEIECICHUE, aKCHOMa, Teopema,
JI0Ka3aTelbCTBO; YMEHME  pAacloO3HaBaTb HMCTHUHHBIE W JIOXKHBIC
BBICKA3bIBAHUS, IIPUBOAUTH IIPUMEpPbl W KOHTPIPUMEPBL, CTPOUTH
BBICKA3bIBAHUS U OTPULIAHKS BBICKA3bIBAHUI

YMeHue onepupoBaTh MOHATUSAMHU: HATYpPaJbHOE YHCIO, IPOCTOE U
COCTAaBHOE  YHUCIIO, JEIMMOCTb HATypPaJbHBIX YHCEN, IPU3HAKU
JeTUMOCTH, LeJI0€ YMCJIO, MOAYJIb YHCIA, OOBIKHOBEHHas JApo0Ob HU
necaTudHas ApoOb, CTaHAAPTHBIA BUJA YHUCIA, PAMOHAIBHOE YHCIIO,
UppanroHaIbHOE YUCIIO, apu(METUYECKHI KBaJpaTHBI KOPEHb; YMEHHE
BBITIOJHATH JEHCTBUS C YUCIIaMHU, CPAaBHUBATh U YIOPSJOUYMBATH YHUCIIA,
IIPEICTaBIATh YWCIA HA KOOPAMHATHOW MPSMOW, OKPYIVIATH YHCIIA;
YMEHHME J€J1aTh IPUKHUIKY U OLIEHKY pe3yJbTaTa BbIYMCICHUI

YMeHue onepupoBaTh MNOHATHSAMM: CTENEHb C LEIbIM IIOKA3aTENEM,
apu(MeTHYECKU KBaJpaTHbII KOpeHb, MHOTOYJIEH, ajredpanueckas
Ipo0b, TOKIECTBO; 3HAKOMCTBO C KOPHEM HaTypaJIbHOM CTEreHHU OoJible
€IMHUIIbI; YMEHHUE BBIIOJIHATH pacy€Thl Mo GopMmyiaaM, IpeoOpa3oBaHuUs
LEJBIX, APOOHO-PAIIMOHAIBHBIX BBIPAKEHUH W BBIPAKEHUIH C KOPHSIMH,
pa3jIoKEHWE MHOIOWIEHa Ha MHOXUTEIM, B TOM YHCIE C
UCTOJIb30BaHUEM (OPMYJI Pa3HOCTH KBAJAPaToOB M KBaapaTa CyMMbI H
pa3HOCTH

YMeHHue onepupoBaTh NOHATUSMU: YHCIOBOE PAaBEHCTBO, YPAaBHEHUE C
OJHOW  IEPEeMEHHOM, YHCIOBOE  HEpPABEHCTBO, HEPABEHCTBO C
MEPEMEHHOM; yMEHUE peliaTh JUHEHHbIE U KBAJpAaTHbIE YPaBHEHUS,
IpOOHO-pallMOHANILHBIE YPABHEHUS C OJTHOW NIEPEMEHHOM, CUCTEMBI IBYX
JUHEWHBIX YpPAaBHEHWM, JIMHEWHbIE HEPABEHCTBA U HUX CHUCTEMBI,
KBaJlpaTHblE M  JPOOHO-pallMOHAJIbHBIE  HEpPAaBEHCTBA €  OJHOMU
[IEPEMEHHOM, B TOM YUCJIE [IPU PEIICHUM 3a7a4 U3 APYTUX IIPEIMETOB U
IIPAKTHYECKMUX 33]1a4; YMEHHE MCIIOJIb30BaTh KOOPAMHATHYIO NPAMYIO H




KOOPJMHATHYIO TIUIOCKOCTh [JIsl M300pakKeHHsI peUIeHH ypaBHEHHIA,
HEPaBEHCTB M CHCTEM

YMeHue omnepupoBaTh MOHATHAMHU: (GYHKUUA, rpaduk QyHKIUH, HyIH
(GYHKINH, TPOMEKYTKH 3HAKOIIOCTOSHCTBA, MPOMEXKYTKH BO3PACTaHHMSA,
yObIBaHUs, HaWOOJbIICC M HAUMEHBIICEC 3HAYCHHUS (YHKIUH; YMCHHE
ONEPUPOBATh TOHATHSAMH: TpsIMasi TPOMOPIHOHAIBHOCTh, JIMHEHHAS
byHKUMsA, KBampaTudHas (QyHKIUSA, oOpaTHas MPOMOPHHUOHAIHHOCTD,
nmapabojia, rumepOoyia; yMEHHE  CTpOouTh Tpaduku  QyHKIHIMA,
UCIOJIb30BaTh TIpaduKU A ONpeesieHUuss CBONCTB IPOLECCOB H
3aBUCUMOCTEH, U PEIIeHHs 3a/la4 U3 JIPYTHX YYeOHBIX MPEIAMETOB H
peabHON JKM3HU; YMEHHE BBIpaXKaTh (OPMYJIaMH 3aBUCHMOCTH MEXIY
BEIIMYMHAMU

YMeHue OTIepUPOBATH MTOHSTUSIMU: MOCJICI0BATEILHOCT,
apudmeTnyeckas ¥ reoMeTpuIecKasi MporpecCcur; yMEHHUE UCTIOIb30BaTh
CBOICTBa MOCIEI0BATENbHOCTEHN, (POPMYIIBI CyMMBI M OOIIETO YJIeHa MPHU
pelieHuu 3a7a4, B TOM YHUCJE 3a/7a4 U3 APYTUX y4eOHBIX MPEAMETOB U
peabHOM KU3HU

YMeHnue pemath 3a7jauy pa3HbIX TUIOB (B TOM YHUCIIE HA MPOLIEHTHI, 10U
W YacTH, JBWXKEHHE, paboTy, LIEHy TOBApOB M CTOMMOCTb HOKYIOK M
YCIIyT, HAJIOTH, 33Ja4u U3 00JIaCTH YIpPaBJIECHUS JIMYHBIMU U CEMEHHBIMU
(uHaHCAMH); YMEHHE COCTAaBIIATH BHIPAKCHUS, YPABHEHUS, HEPABCHCTBA
M CUCTEMBI MO YCJIOBHIO 33Ja4M, UCCIEAOBATh MOJYYEHHOE PEIICHHUE U
OLIEHHBATh MPABAONOJ00HOCTD MOJYYEHHBIX PE3YJIHTATOB

YMeHue onepupoBaTh MOHATUAMU: HUTypa, TOUKA, OTPE3OK, Mpsmast, Ty,
JIOMaHas, Yroj, MHOTOYIOJIbHUK, TPEYroJIbHUK, pPaBHOOEIPEHHBIH H
PaBHOCTOPOHHHMI  TPEYTOJIbHUKH,  TPSMOYTOJIBHBIA  TPEYTOJBHUK,
Me/lMaHa, OHCCEeKTpHca U BbICOTA TPEYrOJbHUKA, YEThIPEXYTOJIbHHUK,
napajyiesiorpaMM, — poMO,  TPSMOYTOJNBHUK,  KBajpaT,  Tpalelus;
OKpY’KHOCTb, KpYT, KacaTellbHas; 3HAKOMCTBO C IPOCTPAaHCTBEHHBIMU
¢burypamu; ymMeHue pelaTh 3aJadd, B TOM YHCJIE€ U3 IOBCEIHEBHOI
KHU3HHM, HA HAXOXKIACHUE TIEOMETPUYECKHUX BEIMYUH C INPHUMEHEHHEM
M3Y4YEHHBIX CBOUCTB PUTYp U (PaKTOB
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YMeHue onepupoBaTh IOHATHUSMHU: PABEHCTBO (UTYp, pPABEHCTBO
TPEYroJbHUKOB; MapaieIbHOCTh U MEPHEHIUKYISIPHOCTD MPSIMBIX, YTOJI
MEX1y NpSAMbIMHU, TNEPHNEHAUKYJSpP, HAKJIOHHAsA, NpOEeKLus, mojxodue
¢buryp, momgoOHbIE TPEYrOJbHUKH, CUMMETPUS OTHOCUTEIBHO TOYKU U
NpsIMOM; yYMEHHME pAaclo3HaBaTh PAaBEHCTBO, CHMMETPHUIO M Toj00ue
buryp, mapaJUIeNbHOCTh W MEPHEHAMKYJISPHOCTH  MPSAMBIX B
OKpY’KarollleM MUpe

11

YMeHue onepupoBaTh MOHITUSMM: JJIMHA, PACCTOSHUE, YTOJ (BEIUYHMHA
yria, CHHYC M KOCHHYC YIJIa TpEyroJibHHKa), IUIOWAdb; YyMEHHE
OLIEHUBATh pa3Mephl MPEIMETOB M OOBEKTOB B OKPYKAIOIIEM MHUDE;
yMEHHE PUMEHSTH (hOpPMYJIbI IEPUMETPA U MJIOAAH MHOTOYTOJIbHUKOB,




JUIMHBl OKPYXXHOCTH U IUIOIIAAA Kpyra, oObeMa MpsSMOYTOJIBHOTO
napajiefienurnesa;  yMEHHE  IPUMEHSATh  MPU3HAKK  PaBEHCTBA
TPEYTrOIbHUKOB, TEOPEMY O CyMME YIJOB TpPEYroJbHUKA, TEOpeMy
[Tudaropa, TpuroHOMETpUUIECKHE COOTHOIICHUS IJISi BBIYMCIICHUS JIJTUH,
pacCTOSIHUH, TUIOIIAACH
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YMmenue wuzobpaxarb IUIOCKHE (QUIYpbl W HUX  KOMOHMHAIWH,
MIPOCTPAHCTBEHHbIE (QUIYpPHl OT PYKH, C TOMOIIBIO YEPTEKHBIX
MHCTPYMEHTOB M  3JIEKTPOHHBIX CPEICTB IO TEKCTOBOMY WU
CUMBOJIbHOMY OIHMCaHHUIO
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YMeHHe onepupoBarh MOHATUAMMU: NPAMOYTOIbHAS CUCTEMA KOOPIMHAT;
KOOPJIMHATHI TOYKH, BEKTOP, CyMMa BEKTOPOB, IPOU3BEJACHNE BEKTOPA Ha
4HCIIO, CKAJLIPHOE IIPOU3BEACHUE BEKTOPOB; YMEHHME HCIIOIb30BATh
BEKTOPBI M KOOPJIMHATHI JJIs PEJCTABICHUS JaHHBIX U pEICHUs 3a/1a4, B
TOM YHCJI€ U3 JPYTUX yU4eOHBIX MPEAMETOB U PEaNbHON KU3HH
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YMeHue oneprupoBaTh HOHATUAMMU CTOJIOUKOBELIE u KPYTOBLIC
yarpammbl, TaOJIUIbl, CpeHee apudmMeTndeckoe, Mearuana, HanoobIee
Y HaMMEHbIIIee 3HAUEHUs, pa3Max YHCIOBOT0 HaOOpa; yMEHHUE U3BJICKATh,
MHTEPIPETUPOBATh U MPE0OPa30BbIBaTh HH(OPMALINIO, TPEICTABICHHYIO
B TabnMimax W Ha JOMarpaMmax, OTpPaKalolIlyl0 CBOWCTBA U
XapaKTEPUCTUKH PEANIbHBIX IIPOLIECCOB U SIBJIECHUI; yMEHHE paclio3HaBaTh
HN3MCHYHUBLIC BCIMUYNHBI B OKPYKAIOIIEM MUPC
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YMenue onepupoBaTh IOHATHUSAMH: CIydalHBIM ONBIT (CiIydalHBIN
OKCIIEPUMEHT), DJIEMEHTapHOE COOBITHE  (RJIEMEHTapHbI  UCXOX)
CIly4alfHOTO OTIBITA, CIIy4aiiHOE COOBITHE, BEPOSITHOCTD COOBITHS; YMEHUE
HaXOJUTb  BEPOATHOCTH  CIy4alHbIX COOBITUH B  ONBITaX C
PaBHOBO3MOXXHBIMH ~ JJIEMEHTAPHBIMH ~ COOBITUSIMH; yMEHHE pelaTh
3aJjaud METOJOM OpIraHM30BAaHHOIO Iepedopa M C MCIOJIb30BaHHEM
IIpaBUjla YMHOXKEHHs; YMEHHME OLICHMBAaThb BEPOSTHOCTH PpPEaJbHBIX
COOBITMM M SIBJICHUH, MOHMMATh POJIb NPAKTUYECKH IOCTOBEPHBIX U
MaJIOBEPOSITHBIX COOBITUH B OKpPY KAIOIIEM MHUPE U B KU3HU; 3HAKOMCTBO
C MOHSATHEM HE3aBUCHMBIX COOBITHI; 3HAKOMCTBO C 3aKOHOM OOJBIIMX
YHCEII ¥ €T0 POJIBIO B MACCOBBIX SIBICHUAX
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YMeHue BbIOMpaTh NOAXOJSAIIMM H3YYEHHBI METOA JUlsl pEIIeHUs
3aa4y, INPUBOJUTH IPUMEPHl MAaTEMATHYECKUX 3aKOHOMEPHOCTEH B
MIPUPOJE W KU3HH, PACIIO3HABATH NPOSBICHUE 3aKOHOB MAaTEMAaTHUKHU B
UCKYCCTBE,  OIUCBHIBaTh  OTACIBHBIE  BBIJAIOLIMECS  PE3yJbTAaTHI,
IIOJIyYEHHBIE B XOJI€ PAa3BUTHS MATEMAaTHKU KaK HAayKH, IPHUBOJIUTH
IIPUMEPBl MAaTEMaTUYECKUX OTKPBITMM M UX aBTOPOB B OTCUECTBEHHOW U
BCEMUPHON UCTOPUU




HEPEYEHD 3JIEMEHTOB COAEP KAHUSA, IPOBEPAEMBbBIX HA OI'D
IHO MATEMATHUKE

Kon IIpoBepsieMblii 371eMEeHT COACPKAHUA
1 Yucna 1 BBIYUCIECHUS
1.1 Harypanbnsle u nensie yncna. [Ipu3Haky JenMMOCTH HEIbIX YUCE
12 OOBIKHOBEHHBIC U JECCATUYHBIC TPOOU, MPOIEHTHI, OECKOHEYHBIE NMEPHOANYECCKHE
npobu
1.3 Parmonanbheie yncia. ApudMeTHuecKre onepalyy ¢ paloHaAIbHBIMU YUCIIAMU
L4 JleiicTBuTenbHble uuciaa. ApudMeTHUeCKHe Omepalud C JACHCTBUTEIbHBIMHU
' YHCIIaMU
L5 [TpubnnxéEnnble BI)I‘II/IVCJ'IeHI/Iﬂ, IIPaBWJIa OKPYIJVIEHWS, IPHUKHAKA M OLEHKa
pe3yJibTaTa BRIYUCIICHNN
2 Anrebpanyeckue BhIpaKEHUs
2.1 BykBeHHbIe BbIpakeHUs (BBIPAXKEHUSI C IEPEMEHHBIMMU )
27 Crenenp ¢ nenbiM mnokaszareneM. CTeNeHb C palUOHAJIbHBIM II0KAa3aTENIEM.
' CBolicTBa CTENIEHU
23 MHorounenst

24 Anreb6panueckas qpoob

Apudmernueckuii KOpeHb HaTypallbHOW cTeneHu. JleiicTBus ¢ apupmeTHyecKuMH

23 KOPHSIMH HaTypaJlbHOW CTETIEHU
3 VYpaBHEHMs U HEpaBEHCTBA
31 Ilensie u aApoOHO-panMoOHaNbHBIE YypaBHEHUS. CHCTEMBI U COBOKYITHOCTH
' ypaBHEHUI
10 Llensie wm apoOHO-panMOHaNbHBIE HepaBeHCTBA. CHCTEMBI M COBOKYITHOCTH
' HEPABEHCTB
33 Pemrenne TeKCTOBBIX 33124
4 YucnoBbie MOCIEI0BATEIBHOCTH
4.1 [TocnenoBatenbHOCTH, CIIOCOOBI 3aaHUS TIOCIIE0BATEIbHOCTEH
4.2 Apudmernueckas 1 reomeTpudeckas nporpeccur. @opmyiia CI0XXHBIX MPOLEHTOB
5 DyHKINH
Oynkius, cnocoOsl 3aaanus yHkuun. I'padux pyaxmuu. O6nacTs onpeaeneHus
U MHOXecTBO 3HaueHud  ¢yHkumu. Hymm  pyskoumn.  IlpomexyTtku
5.1 3HAKOIOCTOSIHCTBA. [IpOMEXYTKM MOHOTOHHOCTH (GyHKIMHA. MaKCUMyMBI H
MUHUMYMBI GyHKIUH. Hawbonblliee W HaWMEHbIee 3HA4YeHHE (YHKIMU Ha
POMEKYTKE
6 Koopaunats! Ha IpsIMOi U TJIOCKOCTH

6.1 Koopaunarnas npsamas




6.2

I[eKapTOBBI KOOpAWHATHI Ha IIJIOCKOCTH

7 I'eomerpus
7.1 I'eomerprueckue GuUrypsl 1 UX cBOICTBA
7.2 TpeyroabHUK
7.3 MHOroyroiabHUKH
7.4 OKpy’>KHOCTb U KPYyT
7.5 N3mepeHune reoMeTpu4eCKuX BEIUYUH
7.6 BekTopsl Ha III0CKOCTH
8 BeposTHOCTB U cTaTUCTHKA
8.1 OnucarenpHasi CTATUCTUKA
8.2 BepositHoCTh
8.3 Komb6unaropuka
8.4 MHoxecTBa
8.5 I'padnr
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